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KoHagykTtomeTp noptatmeHbin KI1-150MW (nanee - npmubop) npegHasHadeH
ANs U3MepeHns yaernbHon anekTponposogHocTu (Y3Il1), u Temnepartypbl BOA-
HbIX pacTBOpoB. [NpnMbop MOXeT NPUMEHATbCA AnA OnpedeneHust MaccoBOW
KOHLEHTpauMn conen B BOAHbIX pactBopax B nepecyete Ha NaCl (ycnoBHoro
conecogepxaHusi - YCC) 1 nponsBoamTb pacyeT yaenbHOW 3N1EKTPONpPOBOAHO-
cTn, npmBegeHHon kK 25 °C (Y3l,5) N0 NMHENHOM 3aBUCUMOCTM.

O6nacTtb NpUMEHEHUs: A4Na NPOBEAEHNSA UBMEPEHUN B CUCTEMAX MPOTOYHOro
N HanMBHoro npob6ooTbopa B LEXOBLIX YCMNOBUSIX, B CTAUMOHAPHbLIX U nepe-
ABWXHbIX Nabopatopusix npeanpusaTtuin TENO3HEPreTUKU, B arponpOMbILLIIEH-
HOM KOMMrekce, B 0651acTM OxpaHbl OKpyXatoLwen cpeabl U apyrux obnacrax
XO3ANCTBEHHOW OEATENbHOCTN.

PesynbTaTtbl namepeHun npudopa BbIBOAATCA B LMppoBon hopme Ha BCTPO-
€HHbIN gucnnen. 3T 3HayYeHnss MoryT ObITb NepedaHsbl Ha K no nHTepdency
cBssn RS-232C.

[Mpnbop BKMOYAET NepBUYHbLIA U3MEPUTESbHBIN NpeobpasoBaTenb (B Aanb-
HenwemM — AaTymk) N BTOPUYHLIN M3MepuUTenbHbIM NpeobpasoBaTtenb (B Aanb-
Henwem — npeobpasoBaTesb).

[laTumKk COCTOUT M3 M3MEPUTENBHOIO 3fIEMEHTA U 3aKpennsgemMom Ha HeM
BTYNKN. B 3aBMCMMOCTM OT YCTaAHOBMEHHOW BTYINKW, B Komnnekte npubopa
MOXXHO UCNOMb30BaTb CneayrLlmne gaTynkmn SNeKTpPonpoBOAHOCTH:

[03-01 - oBYXONeKTpoaHbI KOHTAKTHbIA KOHOYKTOMETPUYECKUA OaTyuUK Ons
N3MepeHN yaerbHOM 3NEeKTPONpPOBOAHOCTN 06eCCONeHHbIX BOA;

[030-02 - oBYX9nNekTpoaHbI KOHTaKTHbIA KOHAYKTOMETPUYECKUA OaTyuK Ons
N3MepeHNNn yaenbHOW 3SIEKTPONPOBOAHOCTU TEXHOMOMMYEeCKNX pacTBOPOB U
NPUPOAHLIX BOL.

[Mpnbop MOXeT NPon3BoANTbL U3MEPEHNA B NPOTOKE C MPUMEHEHUEM BXOAS-
e B KOMIMIIEKT NOCTaBKN MPOTOYHOMN SYENKM.

[Mpnbop mMoxeT paboTaTb C BCTPOEHHBLIM aBTOHOMHbIM USTA BHELLUHUM UCTOY-
HUKOM NUTaHUA

OCHOBHblE TEXHMYECKNE XapaKTEPUCTUKN N METOAMKA MOBEPKU U3MOXKEHLI B
dopmynsape NOCT.414311.002 ©O.
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1 YCTPOUCTBO U NMPUHLUMN PAGOTDI
1.1 lMpuHyun pabomsbi npubopa

MpuHUMN genctens Nnpubopa ocHoBaH Ha Npeobpas3oBaHMMN TOKa, NpoTeKato-
LLlero Mexay anekTpogamu B 3NeKTPOXMMUYECKOW sYenke nod BO34enCTBUEM
NPUNOXEHHOIo NEepeMeHHOro HanpsKeHUs!, B 3Ha4eHne yaernbHON 9neKTponpo-
BOLHOCTU, a Takke Ha NpeobpasoBaHMM CONPOTUBIEHUS AaTymKa TemnepaTypbl
(TepmopaTtymka) B 3Ha4eHne TemnepaTypbl.

[laTumK 3neKkTponpoBOOHOCTM MNpeacTaBndeT CcoOOM ABYXANEKTPOAHYH KOH-
TaKTHYIO KOHOYKTOMETpudeckyto a4venky. Npn namepeHun Y3l Ha anekTpoabl
nogaeTcsl HanpsKeHue U Npon3BoauUTCs U3MepPeEHME ToKa, NPOTEKAOWEro Mex-
Ay 3TUMKN Xe anekTpogamun. MamepeHHoe 3Ha4yeHne TOKa nepecyuTbiBaeTcs B
3HayeHune YII1 ¢ y4eToM NOCTOAHHOMW AaTumnka anekTponpoBogHocTh K.

YaenbHOM 3nekTponpoBOLAHOCTLIO Ha3blBaeTCs 3AriekTpuyeckas npoBoau-
MOCTb NPOBOAHMKA Nnowaabio cevyeHust 1 kB. meTp 1 gnuHon 1 meTtp. OTa Be-
nnynHa mamepdaetcs B CumeHcax Ha meTp (Cm/m). NMpn namepeHnn anekTpo-
NPOBOAHOCTN BOAbl Yalle MWCNOoSb3yKTCA KpaTHble eauHULbl W3MEPEHUs:
MCwm/cM n MkCm/cm.

PacyeT 3HadeHMN ygernbHOW 3MeKTPOnpOoBOAHOCTU MPOM3BOAUTCA MO doop-
myne 1:

1 L
Xe=—*= ’ (1)

rae  x; - yaenbHas anexkTpornpoBoAHOCTb, CM/M;
0 - yAenbHoe conpoTusnexHve, Om:M;
L - anuHa npoBOgHUKA, M;
A - nnowaab NonepevyHoro ce4YeHnst NPOBOAHMKA, M2;
R - anekTpun4yeckoe conpoTuereHne nposoaHuka, Om.

B npubope npegycmMoTpeHa BO3MOXHOCTb JIMHENHOIO NpMBeaeHNA 3HAYEHUS
Y3l k Temnepatype 25 °C (npunoxeHune b). 3HadeHns HekoTopbIX KoaddULM-
€HTOB NnHenHon 3aBncmmocTn YOI1 oT TemnepaTypbl (TeMnepaTypHbIin KO3d-
domumeHT), 3aBucsALLME OT cocTaBa pacTBOPEHHbIX B BOAE BeLLeCTB, 3aHECEHbI
B NamsTb npeobpasoBatend. [Monb3oBaTens MOXET caM yCTaHaBnvMBaTb 3TOT
KO3 PUUMNEHT, BbIOpPaHHbLIA M3 CAPABOYHOM NUTEpaTypbl UKW onpeaesieHHbIN
9KCNnepuMeHTarbHo.

B npubope Takke npegycmMoTpeHa BO3MOXHOCTb nepecyeTta 3HavyeHna Y3l B
conecoaepxanue, ycriosHo rno NaCl. NMpwn nepecyete Y3l B YCC npegnonara-
eTCH, YTO B BOLE PacTBOPEHO TOSbKO 3TO BellecTso. [na atoro npmubop uc-
NoNb3yeT 3arOXEHHYO B ero NamsaTb 3aBMCUMOCTb YOI OT KOHLEHTpaLmm Xno-
puaa HaTpua n TemnepaTtypy pacTtsopa (npunoxeHue B).

PesynbTatbl namepeHuii YOI (Y3llzs), YCC 1 Temnepatypbl aHanuavpyemon
cpenpbl B eamHuuax MkCm/cm (MCm/cm), mr/n (Mkr/n) n °C cooTBETCTBEHHO Bbl-
BOOMTCS Ha gucnnen npeobpasoBarens.
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1.2 KoHCcTpyKuua npudopa

Mpubop npencraBnsieT cobon KOMMIEKT, COCTOALMIA U3 npeobpasoBaTens,
AaTyuKa 3MeKTPonNPOBOAHOCTU U MPOTOYHOM AYENKN.

1.2.1 [Jatumka anekTponpoBoAHOCTM (puUcyHoK 1) npeacraBndeTr cobon ms-
MepUTENbHbIN anemMeHT (3), Ha KOTOPOM YCTaHOBfIEHAa CbeMHasi BTYfKa BHeLU-
Hero umnuHapuyeckoro anektpoga (5). B 3aBucMMocT OT Toro, kakast ycTaHoOB-
neHa Btynka (03-01 unn O3-02) gatymk MCNosib3yeTcsl COOTBETCTBEHHO AN
N3MEPEHUN yOenbHON 3NEeKTPONPOBOAHOCTN YACTLIX BO4 UK A9 U3MEPEHUN B
LLIMPOKOM [Mana3oHe 3MneKTpornpoBOgHOCTM.

OneKTpoabl AaTyMKa 3MeKTPONPOBOAHOCTU BbINOSIHEHLI U3 HepXXaBetoLlen
ctanu. [latunk cHabxeH kabenem gnuHon 0,8 M ¢ pazbeMoM Ans NOAKNHYEHUS
K npeobpasoBatento. TepmMogaTyuk npeacrasnser cobon TepmMoMeTp Corpo-
TUBMNEHU C  HOMMHAINbHOW  cTaTudeckonm  xapaktepuctukonm  Pt1000
(W1000=1,3850), kOTOpbIN BCTPOEH B AaTYUK SNIEKTPONPOBOLAHOCTN.

1. BHyTpeHHUM anekTpod. 2. Pe3nHoBoe Konbuo. 3. W3mepuTenbHbI 3neMeHT.
4. OTBepcTve Ansa Bbixoda Bo3dayxa. 5. CbeMHasa BTyfKa BHELIHEro LMIMHAPUYECKOrO dnek-
Tpoaa.

PucyHok 1 — [laTunk koHayktomeTpa KM-150MU.

1.2.3 [ina npoBeaeHUa n3MepeHnin Ha NPOTOKE B KOMMIIEKT MNOCTaBKU BXOOMUT
NPOTOYHaAaA A4yernka (PUCYHOK 2).

-~
\k 2 4 5

'Jll'g O 'Jllg 2

= = O% ~=7

1. BxogHoun wTyuep. 2. BoixogHon wtyuep. 3. PeanHoBoe konbuo. 4. Kopnyc. 5. [anka.
6. Jatuuk. 7. NnactmaccoBble LLandbl.

PucyHok 2 — lNMpoTo4yHan s4eunka.
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Kopnyc a4enkn BbIMOMHEH M3 MPO3padHOro nosimmepa, YTo rno3BOSISeT npu
NpoBeAEeHUN U3MEPEHUN BU3yasribHO KOHTPONMpPOBaTb MNpPOLLECC MNpoTeKkaHUd
npoobl.

1.2.4 lNpeobpasoBaTenb BbINOMHEH B repMETUYHOM M1acTMacCoOBOM KOpny-
ce. Obwun Bng npeobpasoBaTend nokasaH Ha pucyHke 3.

1 2 3

' ™

Kn-150MH | / 7 Q

KOHAYKTOMETP NOPTaTHBHKINA

crton

BbIBOP

PEXIM 6

BBOJ /

o
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Eltle
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. THe3go «6V...14V» - Ans noakntoYeHUs NCTOYHMKA BHELLHETO NMUTaHUS;
. Pasbem «[1» - Anga nogkntoyYeHnsa gaTymka;

. Pazbem «RS-232» ons nogkntoveHns nepcoHanbHOro KOMMNbTepa;

. Kngkokpucrtannmyeckmin Qucnnen;

. NaHenb ynpasneHus;

. Kpbiwka oTceka aBTOHOMHOIO MCTOYHMKA NUTaHUA.

OO~ WN =

PucyHok 3 - Npeo6pasoBartens KIM-150MW.
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1.2.5 Npubop moxeT paboTaTb OT BHELLUHEIO MCTOYHMKA NMUTAHNA NOCTOSHHO-
ro Toka. IctouHuk nogkrtovaetcs K rHe3gy 1 (pucyHok 3).

1.2.6 Ha nuueBon naHenun npeobpasoBaTens pacnonoXeHbl XUOKOKpUCTan-
NMYECKNN aucnsien n naHene ynpasneHnsa. Pasbembl Ana nogknioyYeHUs: BHELU-
HUX 3NEKTPUYECKMX COeLMHEHUN pacnosioXeHbl C Topua npeobpasoBaTtesnisa B
BEepxHen ero 4Yactn. Ha 3agHen crteHke npeobpasoBaTesnii HaxoguTCa OTCeK
BCTPOEHHOro aBTOHOMHOIO UCTOYHUKA NUTaHUS.

1.2.7 PacnonoxeHue 3HaKoB 1 LMJPOBLIX NOMEN Ha XUAOKOKpUCTANINYECKOM
Aucrnee nokasaHo Ha pUCyHke 4.

2 3 4
= = a
m\w
1\ EE]EE}]EOLUMBKA

S|
o e

MRy g g e
I )2

1/ 10/ of 18 \7 e

1 OcHoBHOE UMpoBOE None N3MepPAEMbIX BEMNYNH.

2 30Ha pexnmoB paboThbl.

3. CumBONbl pacTBOPEHHbIX B BOAE COEOMHEHUN, 3HAYeHUsa KoahdpuumeHToB, 3aBUCK-
ctn YOI oT Temnepatypbl KOTOPbIX 3aHECEHbI B NaMATb NpeobpasoBaTens.
3Hak pa3psaga 6atapen nuTaHuA.

CuMBOIbl €QMHNL, UBMEPEHUST BENNYNH.

BcnomoraTtensHoe ungpoBoe norne.

CumBon koadpduumeHTa 3asucumocTtn Y3l oT TemnepaTypbl.

3Hak BkMoYeHusa pexnma npuseaeHus YOI k TemnepaType 25 °C.
CumBONn HoOMepa A4Yerku NnamaTu.

10. 3Hakm 3anucu n n3pneveHnsa n3 NamsTu.

11. 3Hak ucnonb3oBaHus rpagyMpoOBOYHOIO pacTeopa.

12. CumMBOS NOCTOSIHHOWN AaTymKa 3NEeKTPONPOBOAHOCTU.

MO

©OoN®OA

PucyHok 4 - MHorocpyHKLMOHanNbHbIA AUCHSIEN.
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1.2.8 lNaHenb ynpaBneHus.
Ha naHenu ynpasneHus pacnonoXeHbl CeMb KHOMOK, CRyXalux Ans ynpas-
neHnsa npnbopom.

BkntoyeHune/BbIkNoYeHe nprubopa.

cTon BpemeHHas ocTaHOBKa MpoLiecca U3MepeHus ¢ yaepKaHnem Ha
avcnnee TekyLlero pesynbraTa.

Beibop pexnma pabotbl npubopa.

Bbibop eanHUL, nsmepeHusi B pexmme nsmepeHus.
Bbibop paspsiga uM3aMeHdemMoro yucna npu peaaktMpoBaHUn
(M3MEHEHMMN) YNCNOBbBIX 3HAYEHUM.

BbIBEOP

BBOA MoaTeBepxaeHne BBoAA AaHHbIX, BbIOpAHHOro pexuma unm 4m-
CNOBOrO 3HaYeHUs.

YBenuyeHue 4ynucna npun pegaktnpoBaHMn YNCITOBbIX 3HaAYEHUN.

3BneveHne cogepkmMmoro siueek 6riokHoTa Ha AUCNnen.

YMeHblleHe vncna npu pegakTMpoBaHMM YMCOBbLIX 3Haye-
HUIA.

[Mepesoa npmubopa B COCTOSAHNE FOTOBHOCTU K COXPaHEHUIO
pesyrnbTaTa namepeHusi B BblIopaHHOM a4yerke 6nokHoTa.

© ©JO00E

2 YKASAHUE MEP BE3OINACHOCTU

K paboTe ¢ npubopom gonyckaeTcsa NnepcoHar, U3y4mBLLNA HACTOSILLEE PYKO-
BOACTBO, AENCTBYOLME NpaBuia aKCniyaTaunm aneKkTpoycTaHOBOK U Npasuna
paboTbl C XMMNUYECKNMWN peaKkTUBaMMn.

Bo Bpemsa npodunaktnyecknx pabot n pemoHTa npmbopa Heobxogmmo 6510k
CETEBOro NUTAHNS OTKITOYUTb OT CETH.

He donyckaemcs akcnnyamauyusi npubopa:

A * Mpu napaMempax nuMarw,e20 Harps)KeHUsi He coomeemcmeyruwjux
npueedeHHbIM 8 nyHkme 2.10 UCT.414311.00200;
* npu napamempax KOHMpPoOsnupyemou cpedbl 8bIX00siwux 3a npeodesbl,
npueedeHHbIe 8 nyHkme 2.9 N[CT.414311.002®0, a makxe npu Hanu4uu e
KOHmMposnupyemou cpede XuMU4YeCKU az2peccueHbiXx eeujecme, paspyuwaro-
wux Mmamepuasbl dam4yuka (op2aHU4eCcKoe CMeKI10, Hep)Kaserwyr cmarb
U pe3uHy), a makKxe eeuwjecme, CK/IOHHbIX K o6pa3oeaHuUr0 cmMoUKuUx omJsio-
JKeHull Ha amd4uke.

Mpn pabote ¢ npubopom cnepyet obeperatb npeobpasoBaTtesi U AaT4YMK
9NEKTPONPOBOAHOCTM OT YAapoB, MOCKOSbKY HEKOTOpble AeTanuM B UX KOHCT-
PYKLMM N3FOTOBMEHbI U3 XPYNKUX MaTepmanos.
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3 NoAroToBKA NMPUBOPA K PABOTE
3.1 Pacnakoeka

[Mpn nonydyeHun npudopa cnegyeTt BCKPbITb YNAKOBKY, MPOBEPUTL KOMMIIEKT-
HOCTb N y6eanTbCs B COXPAHHOCTU ynakoBaHHbIX U34EeNniA.

PacnakoBaHHbI npubop cnefyet BbigepXaTb npu Temnepartype (20 + 5) °C
N OTHOCUTENbHON BNa)XHOCTN He bornee 80% B Te4yeHne He meHee 8 4YacoB.

[Mpnbop cnegyeT pasmMecTuTb B NOMELLEHNN, 3alLUULLEHHOM OT aTMOCHEPHbIX
ocagkoB ¢ Temnepatypon ot 5 o 40 °C 1 OTHOCUTENBHOW BAXXHOCTbIO BO3A4Y-
xa 0o 90% npu Temnepatype 25 °C.

3.2 [To02omoeka UucCmo4YHUKO8 numaHusi

[MuTaHne npubopa ocyecTBNAeTCS OT aBTOHOMHOIMO UCTOYHUKA - YeTbipex
anemeHToB TMNa A316 HanpsxeHnem 1,5 B unun oT BHELWHEro UCTOYHUKA NuTa-
HWSA NOCTOSIHHOrO TOKA.

[ns yctaHOBKM anemMeHTOB BaTtapen aBTOHOMHOIO UCTOYHMKA NUTaHUs Heob-
XOOUMO:

- BCKpPbITb KpbILKY 6 OTCeKka Ha 3agHen naHenu npubopa (puc. 3), ansa 4ero
OTBEPHYTb BMHT KPEMnieHUs KPbILLKK OTCeKa;

- cobrnogas nonsipHOCTb, YCTAHOBUTL 3NIEMEHTbI B OTCEK;

- 3aKpbITb KPbILLKY OTCEKa.

Ana paboTtbl npubopa OT BHELWHEro UCTOYHMKA NUTaHUS MOCTOAHHOIO TOKa
cnefyeT BCTaBUTb BUIKY UCTOYHUKA NUTaHus B rHe3go 1 (puc. 3). OtpuuaTterns-
HbI BbIBOL WUCTOYHMKA OOMMKEH ObiTb NOAKMOYEH K LEHTparibHOMY KOHTaKTy
rHesga.

[Mpy NOOKMOYEHNN BHELUHErO MUTaHUS BCTPOEHHOE aBTOHOMHOE MUTaHue
aBTOMaTM4YeCKU OTKNIOYaeTCs.

3.3 [Nlodzomoeka Oam4uka 3571eKmponpoe8odHocmMu

3.3.1 lNepepn npoBeaeHMEM U3MepeHU cregyeT BolbpaTb U3 KOMMNSIEKTa Npu-
HaOneXHoCcTen TpebyemMytldo CBLEMHYK BTYMKY BHELWHEro UWIMHOPUYECKOro
anektpoga (O3-01 nnu O3-02) (5 pucyHok 1) 1 3akpyTUTb 4O ynopa Ha nsme-
puUTEnbHLIN 3aNeMeHT (3 pucyHok 1). Npu M3MEepPEeHUaX 3NeKTPONPOBOAHOCTU 0
200 mkC/cm cnepyet ucnonb3oBatb [J3-01, cebiwe - [13-02.

[By3Ha4yHbIN HOMep Moandukaummn gatdnka 3 (01 nnun 02) BLIOUT Ha CbeM-
HOM BTYyrkKe. Kpome TOro Ha CbeMHOW BTYSKE U U3MEPUTESTIbHOM 3f1IeMEHTE Bbl-
OUT TPEX3HAYHbIN CEPUNHBIN HOMEP AaTyuKa.

3.3.2 [laTumnk 2neKTponpoBOAHOCTU, XpaHMBLLUMECS B CyXOM Buae, cnegyet
BblaepaTtb B TedeHune 0,5 - 1 4 B ancTunnnpoBaHHOM BoOAE.
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3.4 [TloGzomoeka npubopa

3.4.1 Npun nposegeHMn N3MepeHUn B NPOTOKe crnegyeT MCnosnb3oBaTb MNpo-
TOYHYIO s14enKy (pUCYHOK 2). NpOTOYHYIO SYENKYy TakKe pekoMeHOyeTcs uc-
nonb3oBaTtb AN4a namepeHun B pacteopax ¢ YOI Hmke 30 mkCm/cm, obecrneyums
9TUM HenpepbIBHbIN NPOTOK NPOoObI Yepes AaTymK 3NeKTponpoBOgHOCTMW.

B atom cnyvae Ha gaTyvK SIeKTpPONpOBOAHOCTM cnefyeT HadeTb ramky 5,
ABe Wwanbbl 7 N pe3anHoBoe KombLo 3 MeXay HUMU (PUCYHOK 2). YCTaHOBUTb
AaTyMK B S4ENKY M 3aKpYTUTb ranky B kopnyc 4, obecneyns repmMeTUyHOCTb CO-
eNHEHMUS.

[Mpn ycTaHOBKE MPOTOYHOW SYEMKU OOMyCKaeTCsl OTKIIOHEHME OT BepTuKanmu
Ha yron He 6onee 15°. [pn ycTaHOBKE AaTyMKa C OTKIIOHEHWEM OT BepTUKanu
LWITyLepa NPOTOYHON S4ENKN (M OTBEepCTUE ONA BbIXxoAa BO3ayxa) OOSMKHbI ObITb
HanpaBneHbl BBEPX.

Omeepcmue 0ns ebixoda 803dyxa OOJ/DKHO 6bIMb HarnpaesiIeHo 8 CMOPOHY
8bIX0OHO20 Wwmyuyepa.

[MoaocoeanHATL WaHrM K WwryLepam npoTOYHOW AYENKU HY>KHO B COOTBETCT-
BUU C PUCYHKOM 2.

[MpaBunbHO cobpaHHaa NpoTovHas sAvYenka JormkHa ObITb 3arnonHeHa pac-
TBOPOM MOJSIHOCTBLI. [lonyckaeTcs He3HayuTerlbHOEe CKOMSieHWe Mny3blpbKoB
BO34yXa B BEPXHEN HYaCTU AYENKN.

- Ans npedomepawieHus1 omsioxkeHull Ha 3fileKmpodax Oam4yukKa Hepacmeo-
l PUMbIX cOeOuHeHull peKkomMeHOyemcsi aHa/u3upyemMbili pacmeop rnpedea-
pumesibHO nponyckame 4Yepe3 husibmp.

3.4.2 [laTumK 3neKkTponpoBOHOCTM crieqyeT NoaKMounTb K rHe3ay «[O» npe-
obpasoBarens.

4 PABOTA C MPUBOPOM
4.1 BknroyeHue u ebiko4YeHue npubopa

[ns BkNtoYeHMs npubopa HaxaTb KHOr-

Ky BKNHOYeHUsa npubopa un yaepxuBaTtb
ee B TeyeHune 1-2 cekyHz.

[Mpn BKMOYEHUM Ha OMCNIee KPpaTKOBPEMEHHO Bbl- ‘ ‘-‘ ‘
cBeynmBaeTca HOMep Bepcuu nporpamMmHoro obec- ’ ‘ ‘ ’ ’ '
nevyeHus npnbopa, Hanpumep «v1.01», nocne yero - WV

NpUBOop NepexoanT B PEXUM U3MEPEHWN.

10
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B none pexvumoB paboTbl Ha Aucnnee BbicBeuna- | EEEE - 0
etca 3Hak «U3MEPEHMUE». Ha uudpoBom none . “ “ .‘

avcnnest  oToGpaxaloTcst  pesynbTaThl  TEKYLLEro IR
M3MepeHns B TeX eanHMuax, KoTopble 6binu ycTa- T
HOBJIEHbI NPU NPeablAYLIEM €r0 BbIKIOUEHMM, ot

g B
Ecnu numaHue npu60pa ocywecmesissemcs '- .-‘ .-‘ .-‘
om aemoOHOMHO20 UCMOYHUKa, cnedyem npo- -

eepumb cocmosiHue 3Haka pa3psida 6amapeu. ' ’ ' ’ ' ’ pSrem
AR {_\ AR /\

Ecnu oH 2opum (noka3zaHO Ha PucyHKe), mo - G

asleMeHMbI nuMaHusi credyem 3ameHuUms (3.2). (et

NN

[na BblkNoveHns npubopa cnenyet Ha-
XaTb TY XXe KHOIKY.

4.2 Pexxumbl pabombi npubopa

Mpnbop nmeeT cnegyowmne pexmmsl pabdoTbl:
- «MBMEPEHMUE» - ocHoBHOM pexum paboThbl.

- «HACTPOMKA O» - ycTaHOBKa MUHENHOrO KO3dhdULMEHTa 3aBUCHMOCTU
Y3I1 oT TeMnepaTypbl aHanM3npyemoro pacteopa.

- «<HACTPOUKA K» - HacTpoiika NOCTOSIHHOM AaTyvKka 3neKTponpoBOgHO-
cTu.

- «KOHTPOIJ1b» - npocMOTp yCTaHOBNEHHOW MOCTOSIHHOW AaTyuKka U NUHEN-
Horo koadgpdumumneHTa 3asmucumocTtn YOI oT TemnepaTtypbl pacTeopa.

5 NMPOBEOEHWE U3MEPEHUN
5.1 lNoepyxeHue dam4uka e aHanu3upyembili pacmeop

5.1.1 lNpomMbITb AaTyMK 3NEKTPONPOBOAHOCTU OUCTUNNMPOBAHHOM BOAOMN,
OCyLLINTb ero unbTpoBanbHon 6ymaron. [Npu npoBegeHUN USMEPEHUN B EMKO-
CTU ¢ Npobon aaTyuk criegyeT NorpysuTb B aHANM3NpyeMbid pacTBOP Ha Takyto
rnybuHy, 4Tobbl YPOBEHb XMOKOCTU OblN BbilWE OTBEPCTUA 4NN BbIXxOAa BO3ayXa
(pycyHok 1). YcTaHOBUTb OaTyMK BepTuKanbHO. [JonyckaeTca OTKNOHEeHuUe OT
BepTuKanu Ha yron He 6onee 15°. lNpu ycTaHOBKe gaTymka C OTKIIOHEHMEM OT
BEpTUKanNn oTBEPCTME A4 BbiXO4a BO3ayxa AOSMKHO ObITb HanpaBreHO BBEPX.

" 3aeck 1 Aanee Ha pUCYHKax, NMOACHAOLWMNX NOpAaoK paboTbl ¢ NprGopoM, NpuBeaeHb! Cry-
YanHble NoKasaHusl Ha gucnnee, B pearbHbIX YCOBUSX OHU MOTYT ObITb ApYrMU.

11
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B npouecce npoBeaeHus namepeHun crnegyet cneamtb 3a OTCYTCTBMEM BO3-
AYLUHbIX My3blpen B NOSIOCTU AaTYMKOB.

5.1.2 lNepen npoBegeHNEM N3MEPEHUN B NPOTOKE HYXXHO MPOMbITb MPOTOY-
HYI0 Sl4EeNKYy U YCTaHOBIIEHHbLIM B HEW AaTyuMK MEeTOAOM nodadn B Hee 4vepes
lwITyLepa OUCTUNNIMPOBAHHOM BOAbl B TedeHne 3 — 5 MUHYT. YCTaHOBUTb CKO-
POCTb MOTOKa Yepes cucTemy B npegenax oT 3 Ao 5 om°/u.

lMeped npoeedeHuem u3mepeHull crnedyem ycmaHO8UMb MacropmHoe 3Ha-
4eHue nocmosiHHOU ebl6bpaHHO20 dam4uKa coasiacHo 7.3 unu, npu Heobxo-
dumocmu, coasiacHo 7.4.

5.1.3 IamepeHunsa cnegyeT NnpomMsBoauUTb HE paHee, YeM vyepes 15 MUHYT no-
cne rnorpyXeHus gaTynka B aHanuMsnpyembli pacTteop.

5.2 U3mepeHue ydenbHOl ar1ekmpornpoeooHocmu

MNocne Bkno4veHus Npubopa aBTOMaTMYeECKU ycCTa-

HaBnueaetca pexum «U3MEPEHUE». B none pe- " r‘ ." "‘
XnmoB paboTbl Aucnnes BbICBEYMBAETCA 3HaK ,- -‘ ’ i ’ (r
«U3BMEPEHWE», Ha OCHOBHOM rorne - pe3ynbTaThl m  m fm) T\ g
TEKyLLEero usMepeHns B Tex eauHnLIax, KotTopble yc- Jrer c
TAHOBJIEHbI NPV NPEeAbIAYLEM BbIKIIOYEHUN. AL

MNpn HeobxogMmocTn ANA u3MepeHus
Y3l kHonko BbIBOP cnepyet yctaHo-
BUTb B MPaBOW 4acTu OUCNNes CUMBOI
«mS/cm». [lpy 3TOM  pasMepHOCTU
«mS/cm» unn «uS/cm» nepeknoyaTes - = i
asTomaTudeck. 3Hak «TPj» oTo6pa- —— -
XKaTbCsl HE JOMKEH. A e
Ha ocHoBHOM uudpoBom none gucnnes B
oTobpaxaeTtcss pesynbTarT U3MEpPEHUA XX
Y3ll, Ha gononHUTenbHOM - Temnepary-
pa pacteopa. [Nlocne ycrtaHoBneHunsa cra-
OGUNbHBIX NOKasaHWW cunTaTb pesynbTar
M3MepeHus ¢ gucnnes.

5.3 OnpedeneHue ydenbHOU 351eKmponpoe8odHocmu, npueedeHHoU k 25 °C

Mocne BkM4YeHUs nNpubopa aBTOMATMYECKU ycTa-
HaBnuBaeTcsa pexum «U3MEPEHUE». B none pe- - = i
XXMMOB paboTbl AMCNNes BbICBEYMBAETCH 3Hak L INIRX
«U3SMEPEHMUE», Ha OCHOBHOM Mone - pe3ynbTaThi A
Tekywiero namepenus YoI unmn YCC B Tex eguHu- - ©
Lax, KoTopble ObiNM YCTAHOBMNEHbI NpY Npeabiay- AT
LM BbIKIHOYEHNN.

12
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1

lMpu onpedeneHuu ydesibHOU 3/1eKMpPONnpPoe8oodHocmu, npueedeHHol Kk 25 °C
npu6bop npouzeodum pac4yem 3Ha4vyeHusi YII1, komopyro kOoHmMponupyemas
cpeda umeem npu memnepamype 25 °C.

Mpn HeobxoammocTn onpegenenus YOI npuse-

aeHHom Kk 25 °C, kHonkon BbIBOP cnepyet ycrta-

HOBWUTb COCTOsIHME AUCNIIes, Npu KOTOPOM Ha HeM
oTtobpaxatotcst 3Haku «BKJl.» un <<>>, cBuaeTenb- " .' " "‘
CTBylOLLUME O TOM, 4TO npmBegeHune YAl k 25 °C S/em
BKStodeHo. [lpn npoBedeHUn M3MepPeHun pasmep- -' -' ’- ’-
HOCTU «mS/cm>» UnNn «PS/cm» NepPeKnYaTCa aBTo- aroe
MaTnyeckn. Ha pononHuTenbHOM none aucnsnesn = 2

oTobpaxaeTcsa HacTosiwasa TemnepaTypa pac-

TBOpa.

i

lMockonbKy ecmpoeHHbIll mepmModamyuK uMeem HEKOMOPYH UHEePUUOH-
Hocmb, mo npu npoeedeHuu onpedeneHusi Y1, npueedeHHoU k 25 °C pe-
3ysibmam u3MepeHUsl HY)XHO cYumbiéamb fnocsie GoCMUuXeHuUsi memnepa-
mypHO20 pasHoeecusi e8cell cucmeMbl U3MEPEHUs U yCmaHoeJIeHuUsi cma-
6unbHbLIX MOKa3zaHuli memnepamypbl Ha 6cloMo2amesibHOM Uyughpoesoe
none ducnnesi. O6bIYHO 8peMsi ycmaHO8JIeHUs1 NOKa3aHul He npeebiwarm
3 MuH c MOMeHmMa nozpyxeHusi Gam4ukKa e aHasusupyemyro cpeady.

/N

B pexxume onpedenerusi YII1, npueedeHHol k 25 °C, npu pacyeme ucnoJsib-
3yemcsi memMnepamypHbIU Ko3gguyueHm, ycmaHo8s/IeHHbIU M0 yMoJiya-
Huro (a=2,09%/°C) unu e coomeemcmeuu ¢ yKa3aHusiMmu pa3sodena 6.

5.4 OnpedeneHue ycn08HO20 cosiecodepkaHust

Ans onpedeneHusi ycroeHo20 cosiecodepkaHusi npubop npouszsodum ne-
pecyem 3HayeHusi YOIl e 3HayeHue maccoeol KOHUeHmpauyuu pacmeopeH-
HbIX 8 eode sew,ecme UCxo0s u3 rnpPeornoJsIoKeHUss, YMo KOHmMposupyemas
cpeda siesisiemcsi 800HbIM pacmeopom NaCl (npunoxeHue B).

i
N\

B pexume onpedesieHusi yc/i08HO20 coJsiecoOep)XaHusi npu pacdeme uc-
nonb3yemcsi memrnepamypHbil KoaghguyueHm, ycmaHO8JIeHHbIU 0
ymon4daHur (a=2,09%/°C) unu e coomeemcmeuu ¢ ykazaHusimu pa3odesna 6.

[Mocne BkMO4YeHUs npubopa aBTOMATUYECKM yCTa-

Hasnueaetca pexum «<U3MEPEHUE~». B none pe- e
XumoB paboTbl Auchness BbICBEYMBAETCS 3HaK . . ‘ ‘ ‘
«U3MEPEHME », Ha OCHOBHOM Mone - pesynbTaThbl _' _[ ’_ ) (S
Tekywero namepenna YOIl nnm YCC B Tex eguHu- T B
Luax, KoTopble OblniM yCTaHOBMEHbI NpU npeablay- Y

LLieM BbIKITIOYEHWN.
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[Mpn HeobxogMmocTu onpegerieHns yc-
NOBHOro conecogepxaHus kHornkon Bbl-
BOP cneagyet ycTaHOBUTbL €OVHULbI U3-
mepeHnsa «g/l». Tpn aTOM pasmepHOCTU
«g/l» unn «mg/l» nepekntoyaoTCa aBTOMa-
TUYECKN.

[Mocne ycTaHOBMEHUS1 CTabunbHbIX MOKa-
3aHUN cuyuTaTtb pesynbTart ¢ gucnned. Ha

BblIEOP

OO
o L,

20

°C

o Dl

aucnnee npeobpasoBaTtensa oTobpaxa-
I0TCA paccuYnTaHHOE 3HA4YeHWEe YCrOBHOM
KOHLEHTpauMn pacTBOPEHHbIX B BOAE
BELLECTB 1 TeMnepaTypa pacTBopa.

5.5 U3mepeHue memnepamypabl

- UsmepeHue memnepamypbl Heobxodumo Onisi y4ema 3asucumocmu Y3II1
1 om memnepamypbl aHanausupyemol cpedbl. M3mMepeHHOe 3Ha4YeHuUe mem-

nepamypbl ucnosib3yemcsi npubopom npu pacdeme npusedeHHoU k 25 °C
Y3I1 u ycnoeHozo cosiecodepkaHusi. O6bIYHO epeMsi ycmaHOe8JsIeHUs1 MoKa-
3aHuU memnepamypbl He npeebiwarom 3 MUH C MOMeHMmMa Mo2pyXeHus
damy4ukKa 8 aHanusupyemyro cpedy.

N3mepeHune TemnepaTypbl NPOM3BOANTCHA NPUOOPOM HEMpPEPLIBHO N MHAWULMK-
pyeTcs Ha BcroMoraTenbHOM L poBOM none gucnnes (PUCyHoK 4) B pexxmmax
paboTbl <UBMEPEHUE» n <HACTPOUKA K» (7).

6 YCTAHOBKA NMHEWHOIO KO3®®ULMEHTA 3ABUCUMOCTHU Y3n OT
TEMNEPATYPbl AHATNTU3UPYEMOI'O PACTBOPA

[na KOPPEKTUPOBKN JIMHEUHOIO KO3d-
duumeHTa 3asmcumoctn YOI oT Temne-
paTypbl pacTtBopa nyTeM nocrenosa-
TenbHoro Haxatna kKHornku PEXUM Hyx-
HO YCTaHOBUTb COCTOSIHME OuChnes, npu

KOTOPOM Ha HEM OTOGpPaXalTcs MUraio- .m

wue sHakm «<HACTPOUKA» n «0». Oc- o\
HOBHOE W [ONOSIHUTENbHOE UndpoBoe

none gmucnnesa norawleHo.
f Bxod e pexum «HACTPOUKA» «a» npoucxodum rnocre Ha-
Xamusi kHonku BBO/]. [Nocnie amo2o npekpaw,aemcsi Mu2aHue

3sHaka «<HACTPOUKA» u «a». ns npedomepauieHusi cryyali-
HO20 3arnycka pexuma, ecsiu kHonka BBO/[ He 6bina Haxama e
meyeHue 5 - 7 cek, npubop eo3epawaemcsi 8 pexum «N3ME-
PEHUE ». MHaye eo38pamumbCsi 8 PeXXUM U3MePEHUSI MOXHO,
Haxxumasi kHonky PEXXUM.

B4 HACTPOWKA [

14
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Ha gucnnee oTtobpaxatoTcs paHee yc-
TaHOBIIEHHOE 3HayeHue TemnepaTrypHo-
ro koagpdvuneHtTa u BCe CUMBOISIbI CO-
eNHEeHWn, TemnepaTypHbIn KoadPuLun-
€eHT KOTOpbIX BBEAEHbI B NaMsATb Npeob-
pasoBartens:

 H"; 0=1,51 %/°C,

« OH, a=1,85 %/°C,

 NaCl, a=2,09 %/°C.
Yncno Ha BcnomoraTesibHOM LMdpoBOM
none pgucnnes ortobpaxaeT 3HayeHue
TemMnepaTtypHoro KoapduumeHta co-
eNHEeHNH, CUMBOS KOTOPOro MuUraer.
[ns ycTaHOBKM TemnepaTypHOro Koag-
duvumneHTa n3 npmBeaeHHOro nepeyvHs

AocTaToyHo kHonkamu [, [ yctaHoBUTL
Ha Oucnnee Murarwmm Kypcop Ha CuUM-
BOJ HY>KHOIO COEQUHEHUS.

Mpn 3aBeplleHMM YCTaAHOBKW criegyeT
HaxxaTb kHornky BBO[, nocne 4ero npu-
bop aBTOMaTUYECKM NepexoauT B pe-
XUM N3MEPEHUS.

BBO[
T

[ns ycTaHOBKM OpYyroro 3HayeHusi Tem-
nepaTypHoro koacdduLmeHTat kHonkamu

L], I cnegyeT ycTaHOBWTb MuUraroLLui
KypCOp Ha 4YMCNO Ha BCNOMOraTeflbHOM
UMGPOBOM rMofie AUCNAea U HaxaTb
kHonky BBOJ[. OT0 yuncno otobpaxaet
3HayeHne TemmnepaTypHoOro koadduuu-
€eHTa, YCTaHOBJMIEHHOro paHee wnu no
ymon4danuto. O6o3HayeHnsa coeanHeHN
Ha gucnriee racHyT, Mnagwui paspsag,
yucna muraet. M3MeHsiTb MOXHO Ty
undpy, KoTopas Muraet Ha gucnnee.
[Onsa yBenuyeHMss unn yMeHbLUeHUs

3Ha4eHus ncnonbaytotcs kHonku [ un [
Ans sbibopa paspsaga - kHonka BbIBOP.

nn

BbIEOP

<H
~ oS
NaCl
a L B\ B\ _/ %;‘J“C
0700
[ X
Y

NaCl

a ~:‘ ." L"' %,-‘““"C

J 2

HACTPOUKA

B T Ak

A Xx)

T PekomeHayeTca ncnonb3oBaTth TONbKO And 3HaveHun YOI ot 1 go 100 mkCwm/cm.
* 3HaueHne O MOXeT BbITb BbIOpaHO M3 CNpaBOYHON NUTEpaTypbl UM ONPeneneHo AKcne-

puMeHTanbHo (Npunoxexue b).
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MNpn 3aBepLleHUN YCTaHOBKM crepyet r '- -‘ r‘

HaxkaTb kHonky BBO[, nocne 4yero npu- BBOA . ‘ ’ ’ Slem

bop aBTOMaTU4ECKN nepexoauTt B pe- m m /m

XXMM U3MepeHMsI. arre °
S XA X

. Ecnu 0o 3aeepweHusi ycmaHO8KU Haxamb KHonky PEXXUM
1 MOXXHO 8038pamumbCsi 8 PeXXUM u3MepeHusi 6e3 usMeHeHusi

3Ha4YeHusi memMmriepamypHo20 KoaghguyueHma.

7 KOPPEKTUPOBKA 3HAYEHMSA NOCTOAHHOW OATYUKA INEKTPO-
NPOBOAHOCTU

7.1 B pexume «<HACTPOMKA K» mMOXeT Npovn3BoaUTLCS pacdeT U KOppeKTU-
pOBKa 3HAYeHNA MOCTOAHHOM AaTyuka SNEKTPONPOBOAHOCTU, COXPaHEHHOW B
namaTn npeobpasoBartensi.

KoppekTnpoBka 3Ha4eHNs NMOCTOAHHOM AaTyuKa Npou3BOAUTCA B CredyroLmx
cny4yasx:

- nepvioanyeckmn (He pexe pasa B rog)

- NpV 3aMeHe Unn peMoHTe JaTyuKa;

- Npu nonyyYyeHnn npnbopa U3 peMoHTa Unn Nocne 4SIMTENbHOro XpaHeHus;

- NpY BO3HNKHOBEHUN COMHEHUIN B JOCTOBEPHOCTU Pe3yNibTaToB U3MEPEHUN.

7.2 KoppeKTnpoBka 3Ha4YeHUs1 MOCTOAHHOW AdaTyMka MOXET MNPOU3BOAUTLCS
AByMs cnocobamu:

- pyYyHasi yCTaHOBKa NacrnopTHOro Unn 3apaHee U3BECTHOIO 3HAYeHUA MOCTO-
SAHHOW JaTyuka. PydHas ycTaHOBKa He MOXeT obecrneynTb BbICOKOW TOYHOCTMU
N3MepPEHNIN B LULMPOKOM AnanasoHe;

. 3HavyeHuUsi MOCMOSIHHbLIX 8X00SWUX 68 KOMIMJIeKm rocmaeku 0Oam4yuKoe
1 A3-01 u 43-02, paccyumaHHbIX Npu ebIiNycKe u3 npouseodcmea, npueede-
HbI 8 pa3dene 9 popmynsipa NLCT.414311.00290.

- ornpederieHne n yctaHOBKa 3Ha4yeHusi MOCTOSAHHOW daTyuKka npu UCnosb30-
BaHMM KOHTPOJSIbHOro pactBopa. OTOT PeXuM UCMonb3yeTcs Ons LoBeaeHUs
NOrpeLLUHOCT N3MepeHnn npudopa 40 HOPMUPYEMBIX 3HAYEHUM.

7.3 Py4yHas ycTaHOBKa MacnopTHOro WM 3apaHee M3BEeCTHOro 3HayeHus no-
CTOSAHHOW AAaT4yuKa.

[Mpn nNpoBedeHUM Py4YHOM YCTAHOBKM OaT4YMK MOXET HaxoAuTbCs B J0H6OM
pacTBope.

f Bo u3bexaHue nomepu 2padyupo80Y4YHbIX XapaKmepucmukK, 68e0eHHbIX 8

namsmb npeobpa3zoeamesisi, He peKkomeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 pPeXXumM ycmaHO8KU NMoCMOosIHHOU dam4yuKa 3J1eKmpornpoeo0HO-
cmu.

§ [lonyckaeTca yCTaHOBKY 9NEKTPONMUTUYECKON NOCTOAHHONM AaTymka NponsBoanTb BO BpeMs
nepvoanyeckol nNoBepku npubopa.
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[MyTem nocnegoBaTenbHOrO HaxaTus
kHonkn PEXXWUM HyXHO ycTaHOBUTb CO-
CTOsIHME gucnnesi, Npu KOTOPOM Ha HeM
oTobpaxatTca murarowme 3Hakm «HA-
CTPOMKA» n «K». OcHoBHOe 1 gonon-
HUTENbHOE LUNPOBOE Nosie NoraLleHo.

v/
K
/A

S| HAC TPOMKA

. Bozgpamumbcsi 8 pexuM U3MepeHUsI MOXXHO, HaXkae KHOMKY

1 | PexuMm.

- Py4yHasi ycmaHOeKka 3Ha4YeHusi NMocmosiHHolU Oam4vuka obecne4ueaem ro-

l epewHocmb 00 4% om u3mepeHHo20 3Ha4yeHusi YOIl u ycnoeHo20 coseco-
depiKaHusl.

/A

Ansa npedomepauweHusi cry4yaliHO20 3arnycka py4Hou ycma-
HOBKU NMoCcmosiHHOU dam4uka exo0 8 He20 npoucxoodum mojsib-

KO nocisie dnumesnibHO20 (2 - 3 cek.) Haxkamusi kHonok [Junu []
lMocne amoeo npekpawaemcsi mu2aHue croea «YCTAHOBKA ».
Ecnu KkHonku He 6binu Haambl 8 me4yeHue 5 - 7 cek, npubop

nnn

©

eo3epawaemcs e pexum «A3SMEPEHWE». Bozgpamumbcs 8
PEeXUM U3MepeHUsI MO)XXHO, Ha)xae KHonKy PEXXUM.

5-7 cek

[Mocne 3anycka py4YHOW YCTaHOBKW MO-
CTOSHHOW JaTyuka Murarowmmn Kypcop
yCTaHaBfMBaeTCs Ha Mnagwumn paspsasg
yucrna Ha OCHOBHOM LM@PpoOBOM mnore
aucnnes. M3amMeHATb MOXHO Ty undpy,
KoTopasi muraet Ha aucnnee. [nsa yse-
NNYEHNS NN YMEHbLUEHNS 3HaYeHus

ncnonbayotcsa kHonku [ wn [ ans BbI-
bopa paspsiga - kHonka BbIBOP. [1nsa
N3MEHEeHUs KonuyecTBa [OeCATUYHbIX
pas3psaoB YMcHa nocre 3ansiTon Kypcop
nepemMellaeTcsl nepesa ctapLuMMm paspsi-
aom uucna. lMpu 3ToM Bce paspsabl
yucna muratrT. YBenudeHune (yMeHblue-
HMe) Konn4yecTBa AeCATUYHbIX pa3psiaoB
yucna nocne 3ansaTor MNpou3BOAUTCSH

kHonkamu [ (L)). Mpwn 3aBepLueHnn yc-
TAHOBKM  CredyeT HaxaTb  KHOMKY
BBO[, nocne 4yero npubop aBTOMaTu-
YeCKn NepexonuT B PEXUM N3MEPEHMS.

nn

BbIBEOP

BBO[

(06

< (i

DO

W3MEPEHW

ey
U R N e
AN E

) la lalalad

- Ecnu do 3aeepweHusi ycmaHO8KU Haxamb KHonky PEXXUM
l MO)HO 8038pamumbCsi 8 PeXuM u3MepeHusi 6e3 u3MeHeHus!
3Ha4YeHusi MIOCMOSIHHOU Gam4uKa 3/71eKmpornposooHocMmu.
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7.4 OnpefneneHne n yctaHoBKa 3Ha4YeHWUs MOCTOSIHHOW AaTymnka rnpu Ucnorsib-
30BaHNKN KOHTPOJSIbHOrO pacTBopa.

[Mepen Hayanom onpegerieHns U ycTaHOBKM NMOCTOAHHOW crefyeT TuaTernb-
HO NPOMbITb AAaT4MK corfiacHo 12.1.

[ns onpeneneHuss n ycTaHOBKM MOCTOAHHOM JaTyvKa cregyeTt npurotoBuTb
[iBa KOHTPOMbHbLIX PacTBOpa , COMNacHO ykasaHusM npunoxerus A. OguH v3
HUX OOJKEH MMETb 3HadeHue, 6nM3Kkoe K KOHUY AuanasoHa npegnonaraemblX
3HAYeHUN 3NEKTPONPOBOAHOCTUN aHanu3vpyeMbiX pacTBOpoB. [pyron Takxe
OOJIMKEH HaxoQMUTbCA B AmManasoHe 3SIeKTPOornpoBOAHOCTU aHaNM3npyeMblX pac-
TBOpPOB.

KoHTpornb 3HaveHus1 Y3l pactBopoB npomnssoantcs obpasyoBbiM KOHAYKTO-
MeTpoM krnacca He Huxke 1,0 (Hanpumep, KI1-C-1B).

[Mpy n3mMepeHnax anNekTpPonpoBOAHOCTU B LUMPOKOM AMarnasoHe oMnycKaeTcs
MCNOSb30BaTb KOHTPOSIbHbLIE PACTBOPLI, NPUrOTOBIIEHHbIE COrMacHO yKa3aHUsM
npunoxexHna b dopmynspa NOCT.414311.00290.

UTO6Obl CHM3NTBL MOrPELLHOCTb U3BMEPEHNN PEKOMEHAYETCS YCTAHOBKY OCYLLe-
CTBNATbL NpU TemnepaType OnNu3konm K TemnepaType aHanuMsnpyembiX pacTBo-
pOB.

namssmpb npeobpasoeamesisi, He pekomeHAyemcsi 6e3 Heobxodumocmu
exodumb 6 PexXum ycmaHO8KU MoCMOSSHHOU damy4uKa 3J71eKmporpoeooHO-
cmu.

[yTem nocneaoBaTenbHOro  HaxaTus
kHonkn PEXWUM HyXHO yCcTaHOBUTbL CO-
CTOSIHWE AuCrnest, NPy KOTOPOM Ha HeM I
oToGpaxatTca Mmuralowme 3Hakm «HA- &
CTPOUKA» n «K». OcHoBHOe u ponon-
HUTemNbHOe LMdPOBOE none aucnnes no-
ralieHo.

Ans npedomepaweHusi cryyaliHo20 3anycka ycmaHOEKU Io-

CmMosiHHOU Oam4yukKka e8x00 8 Hez20 rnpoucxodum MmoJibLKO rnocre
dnumesnbHO20 (2 - 3 cek.) Haxxamusi kHonku BBO/]. lNocne amo- BBOA

f Bo usbexaHue nomepu 2padyupo80OYHbIX XapaKmepucmuK, 68e0eHHbIX 8

B HACTPOMKA [

20 npekpawaemcsi mu2aHue crnoea «YCTAHOBKA». Ecnu
KHOMKU He 6buIu Hakambl 8 me4yeHue 5 - 7 cek, npubop e03-
epawiaemcsi e pexum «N3IMEPEHUE». Bozepamumbcsi 8 pe-
JKUM U3MepeHUsi MOXKHO, Haxkae KHorky PEXXUM.

5-7 cek

" OonyckaeTcsa Npu KOHTPOre MeTPONOrMYecKUX XapakTePUCTUK B KA4eCTBe BTOPOro MUCMOorb-
30BaTb aHanM3NpyeMblii pacTBOp, a €ro 3NeKTPONpPOBOAHOCTL onpeaensTs 06pa3sLoBbiM
KOHOYKTOMETPOM.
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[Mocne 3anycka onpegeneHuss U ycrta-
HOBKW MOCTOAHHOM AaT4yuka 3Haku «HA-
CTPOUKA» u «K» npekpaliaioT murats,
N nHanuMpyeTcs HenpepbiBHO. Ha guc-
nnee mwuraet 3Ha4dokK, u3obpaxarouimmn
CTakaH4uK, npurnawasi noMecTuTb Aat-
UMK B KOHTPOSbHbLIM pacTBop. OCHOBHOE
N OONOMHUTENBbHOE UMppoBOE nosne
aucnnes noraweHo. lNomectutb gaTtymk
B NepBblM KOHTPOJSIbHLIA pacTBOp C
oonblunum 3HadeHnem YOII1 u HaxaTb
kHonky BBOZ.

BBOA

HACTPOUKA

Mwurarowmn 3Hak <USMEPEHWE» curna-
nnavmpyet o6 wunamepeHun YOIl B KOH-
TpoNbHOM pacTtBope. Ha gucnnee oto-
OpaxaeTca pesynbtaT u3aMmepeHus. [lo-
cne ycTaHOBMEHUs1 CTaburnbHbIX Nokasa-
HUM cnenyeT HaxaTtb kKHonky BBOL. Mpwu
aTOoM 3HaKk «USMEPEHME» racHer.

BBO[

~
-

HACTPOUKA

SxxlL
L0 L

AN
D XAX

U3mepeHue YII1 8 KOHMposibHOM pacmeope rnpou3sodumcs 6e3 npusede-
Husi kK memnepamype 25 °C eHe 3asucumMocmu OMmM MO20, 6KJ/II0YEeHa usnu
8bIKJII0YeHa (OYHKUUSI NpueeldeHUsl 8 PeXXume U3MepPeHuUsl.

3HayeHne YOI B KOHTPOMbHOM pacTBO-
pe, uamepeHHoe obpasLoBbIM KOHAYKTO-
METPOM creayeT BBECTU BpPYy4dHy. Mu-
ralowmm CUMBON €OUVHUL, N3MEPEHNN Ha
OCHOBHOM UMpPOBOM rone Aaucnnes
yKasblBaeT Ha BO3MOXHOCTb pPefaKTUpo-
BaHMA. VIBMEHATb MOXHO Ty uUMdpy, KO-
TOpas MuraeT B AaHHbIM MOMEHT Ha Ouc-
nnee. [lns yBenMYeHns Unn yMeHbLLEHUS
3HayeHua mncnonb3yrTca KHonkn [ n [
Anga Bblbopa paspsiga - kHonka BbIBOP.
[ns nameHeHna KonnyecTea 4eCATUYHbIX
pa3psigoB vucna U cMmBona enuHuL, us-
MEpEeHUN rocre 3andaTon Kypcop nepe-
MellaeTca nepen CTapwvMm  paspsagom
yucna. lpn aTom Bce paspagbl yucna
muralT. MIameHeHne OUCKPEeTHOCTU Yunc-
na npounssogutcsa kHonkamu O (0).

nnn
)

x|
000 g

RO

G XN X
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. Ecnu 0o 3aeepweHusi ycmaHOBKU HaXamb KHonky PEXXUM
1 MO)XHO 8038pamumbCsi 8 PEeXUM u3MepeHusi 6e3 udMeHeHusi

3Ha4YeHusli NOCMOSIHHOU damy4ukKa 3/71eKmponposodHoCcmuU.

«

lem
[Mpn 3aBeplleHMn YCTaHOBKW crieayet .'.’. ”.'
HaxaTb kHonky BBO[, nocne 4ero Ha
avcnree B TedeHune 2 - 3 ceK. UHOUUunpy-
eTcs NosiydeHHoe 3Ha4yeHne MOCTOAHHOW
AaTyvka 9nekTponpoBoaHOCTU (B cm'1) n
npubop aBTOMaTUYECKM Nepexoaut B
PEXUM U3MEPEHUS. _‘ _' ’. ’.HS/Cm
A

S A A

T O

[MpoBepka NpaBuIIbHOCTU NPOBELAEHUS YCTAHOBKM NOCTOSHHOW AdaT4ymka npo-
nssogutcs B pexume <USMEPEHUE».

[MpoMbITE aTyYMK AUCTUNIIMPOBAHHOM BOOOW U NOrpy3nTb €ro BO BTOPOW KOH-
TPOSNbHLIN pacTBop. Nocne ycTtaHOBNEHUs1 CTabunbHbIX NOKa3aHWn cYnTaTh pe-
3ynbTaT uU3MepeHna ¢ gucnrnesd. Ecnn norpewHoCcTb U3MepeHUs npeBblllaeT
AOonycTumyto, crieqyeTt npoBepuTb KOHTPOSibHble PacTBOPbl M MNPOBECTU MO-
BTOPHOE onpeaeneHne n ycTaHOBKY NOCTOSSHHOW AaTyuKa.
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8 PEXUM «KOHTPOIJ1b»

Pexum «KOHTPOJIb» ucnonesyeTtca anga npocmotpa 3HaYeHUs JNIMHEWHOro
kKoadhpuumeHTa 3asmcumoctn YOI OoT TemnepaTypbl aHanM3Mpyemoro pactBo-
pa, YCTaHOBIIEHHOW paHee (6) a Takke NpPocMoTpa YCTaHOBMEHHOro 3Ha4YeHUs
NOCTOAHHOM AdaTymKa 3NeKTponpoBoaHOCTU (7) U CpaBHEHUA ee C NacrnopTHbIMU
AaHHbIMWN.

[Mpn npoBeAeHMN KOHTPONSA AaT4MK MOXET HaxoanTbes B Ntobom pacTBope.

[MyTem nocrnegoBaTenbHOro  HaXaTtus
kHonkn PEXWUM HyXHO yCTaHOBUTbL CO-
CTOSiHME Aucnnes, rnpu KOTOPOM Ha HEM
oTobpaxatTca murarowmn 3Hak «KOH-

TPOJIb». Ha ocHoBHOM unpoBOM none

aucnnes otobpaxaeTcsi yCTaHOBMEHHas - - o, NeCl
NOCTOsIHHAsA [aTyMka 3feKTponpoBOLHO- K .‘ J (i
ctn (B cM’). Ha pononHuTensHom norne AL (e
oTobpaXkaeTcs yCTaHOBIIEHHOE 3HaYeHne o -
NIMHENHOro KoapdurumeHTa 3aBMCMMOCTH XX

Y3l oT Temnepatypbl pactBopa. Ecnu
KoadhdmumeHT bbIn BbIOpaH M3 nepeyHs,
KOTOpbI BBeOEH B NamMsaATb npeobpaso-
BaTensd, CUMBOS 3TOr0 COEAMHEHUST Tak-
Xe oTobpaxaeTcd Ha gucnnee.

PEXWUM BKJ1]
' ' I3MEPEHME]
\_4 \__4 \_/ \_/
BO3BpaTVITbCF| B peXumM U3MepeHuda ro- L . ‘ “

- e
crie NPOCMOTPa 3HAYEHUN MOXHO, Haxas 'V A L e

kHonky PEXXWUM vnu kHonky BBO[. ( BBon) -«
o bafalal
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9 BPEMEHHAA OCTAHOBKA NPOLIECCA USMEPEHUA

[Mpouecc namepeHnn MoxeT OblTb BPEMEHHO OCTAHOBMEH C yaepXXaHUeEM
TeKyllero 3HayeHnsa Ha gucnnee. Ona atoro cneayet B pexuve «UA3MEPE-
HUE» HaxaTb kHonky CTOIN.

Ha gucnnee racHet 3Hak «USMEPEHUE» - - -
3aropaetcs 3Hak «CTOIM». [Mpouecc un3- — L XRIRX
MepeHUsi NMPeKpaLLaeTcs, Ha AUCTIee Bbl- N e
BOAUTCS pes3yrnbTaT U3MepeHus, Nony4eH- (M C
HbI B MOMEHT HaxkaTusi Ha kHonky CTOIN. D XN

mmaa-:m - \ \/
Mpn HaxkaTum Ha kHonky PEXXUM namepe- .- : ‘ : { : { S
H1We BO30OHOBAETCS. L
e
R AR

10 PABOTA C BJTOKHOTOM

Mpn pabote B pexume «<U3SMEPEHUE>» nonb3oBaTtento npegocTaBrieHa BO3-
MOXHOCTb MCMOJSIb30BaHUSA 3MeKTpoHHOro 6nokHoTa: 30 siyeek onepaTuUBHOM
namsaTu O4nsg BPEMEHHOro XpaHeHMsa 1 NocrenyrLwero NnpocMoTpa pesynbLTaTos
namepeHuin. VIudpopmaumsa, 3anucaHHasi B GMOKHOT, COXpaHsieTca Mnocne Bbl-
KntoyeHnsa npmbopa 1 MOXET XpaHUTbCA B TEYEHME ONUTENBHONO BPEMEHN.

Hanunymne GnokHoTa NonesHo, HanpuMmep, Npyu NPoBeAEeHNN CEPUMN U3MEPEHNI
B NOJSIEBbIX YCMOBUAX C nocnegyoLen odbpaboTkom pesynbLTaToB.

10.1 MNopsaok coxpaHeHUA pe3yrbTaToB U3MepPeHUN

[na coxpaHeHus pe3ynbTaTtoB B pexume :‘ .:‘ R

«UBMEPEHME» HeoGXoayMo  KHOMKOM Lo,

CTOI octaHOBUTL NpoLecc namepeHns (9). - C
= D

HaxaTb kHonky [1 oToBHOCTb nmpubopa k
COXpaHEHUIO pesynbTata MHAULMPYETCA Ha
auncnnee 3Hakom <<>>. Ha ocHoBHOM none " ." ." ."
OVICMINIes COXPaHATCS pesynbTaThbl Mo- @ " '. T
crieqHero M3mMepeHus, Ha BCriomoraTesib- - "-9"
HOM LMCPOBOM MOMe BbIBOAUTCS HOMEP Ne ’“’.‘
SYelrikn, criedytowen nocne nocrneaHen, 3a- -
NOSIHEHHOW paHee.
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HaxaTtuem kHonok [1 v [1 MOXHO BbI-
OpaTtb nobyo apyryto syernky 6nokHoTa
ot 1 po 30.

nIn

©

et
L,
Yo o T

[ (|

Ana 3anucu pesynbTata M3MepeHUsl B
BblOpaHHylO s4Yerky 6riokHOTa cnegyet
HaxaTb KHornky «BBOM». lNpubop aB-
TOMaTUYeCKn MepexoauTt B PeXuMm
«UBMEPEHMUE ».

2000t
R A X
O
XN

A Ecnu siyelika He nycma, mo npedbidyuw,uli pe3ysibmam mepsiemcs.

HaxaTtunem kHonkn PEXWUM moxHO 3a-
KOH4UUTb paboty ¢ 6nokHoToM 6e3 co-
XpaHeHus pesynbTaTtoB. [lpnbop nepe-
xoauT B pexum «<USMEPEHUE ».

2000t
R A X
O
XN

10.2 Mopanok n3BnevYeHUs pesynbTaToB NU3MEPEHUN

[ns n3BneyeHnss pesynbTaToOB B PEXU-
ve «U3MEPEHUE» Heobxogumo KHoOM-
ko CTOIN ocTtaHOBUTbL NpoLECC n3mepe-
Hus (9).

cTon

OO

L,
2O
b (D

Haxatb kHonky [ lNMpmnbop nepexoaut B
PEXUM YTEHUA, NPU 3TOM Ha AUCMIee UH-
anumpyeTtcs 3Hak « R [» n Homep s4deinkn,
B KOTOpPYHO ObINO npou3BedeHO nocnen-
Hee coxpaHeHne. Ha ocHOBHOM norne
aucnness MHOuuupyeTca 3HayeHue oc-
HOBHOWN U3MEPSIEMON BENNYMHLI, COXpa-
HEHHOE B 3TOWN AYeuKe.

et
L,
VO v
[ (|
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HaxxaTtuem kHonok [ v [J MOXHO BbI-
BbpaTb NOBy0 Opyryo s4enky 6nokHorta .' "‘ "‘ "‘

ot 1 po 30. Ha gucnnee BbIBOOUTCS 3HA- W . ’ ‘ ’ ’ ’ uS/cm
YeHMe OCHOBHOW WN3MEPSEMOWN BeENUNYU- - E- -t

Hbl, COXpaHEHHOe B f4Yelike Mof, BbIOpaH- @ Ne "
HbIM HOMEPOM. L)
Uepes HEeCKOMbKO CEeKYH, HOMEep AYEliKM racHeT U Bbl- YRy
BOOUTCA 3HadYeHVWe TemnepaTypbl aHanmMaMpyemoro -. TITITEG
pacTBopa W, B Cry4ae MUCMorb30BaHWsA, 3HaKu npuse- m\ lm Vml V)
neHus 3HaveHuns Y3l k temnepaTtype 25 °C. R arr

o Pufu bl

A0
Ona BosBpata B pexum «U3MEPE- . - -
HUE» cnenyet HaxaTb kKHonky PEXXKUM. ﬂ ’- -‘ ’-' ’-'mgn
Jrere c
o hafa

11 PABOTA C NEPCOHAJIbHbIM KOMINbIOTEPOM

Mpubop mMoxeT pabotaTb ¢ nepcoHanbHbiM KoMmnbioTepoM (M1K). MNpu aTtom
npubop npucoeanHaetcsa k COM-nopty unmn USB-nopty MNK. CBA3b ocyliecTs-
ngeTcs nNpy noMoLM nocnegoBaTtensHoro nHTepdgenca RS-232C.

NMocnepoBaTtenbHbINn MHTEpdenc RS-232C — 3TO NpOMbIWEHHbIA cTaHaapT
An4a nocnegosaTtesibHOW ABYHarnpaBieHHOW aCMHXPOHHOW nepefayv gaHHbIX. B
MMKPOKOHTPOSIEPHbIX CUCTEMAX 3TO OAMH M3 Hamboriee 4acTo BCTpeYaroLmnx-
CA MHTEPJdOENCOB.

NHTepdenc obecneunBaeT coeanHeHne OBYX YCTPOMUCTB, OAHO M3 KOTOPbIX
HasbiBaeTcsa DTE (Data Terminal Equipment) — OO[ (OkoHeyHoe O6opyno-
BaHue [aHHbix), BTopoe — DCE (Data Communications Equipment) — Ol1[
(ObopynoBaHue Nepegayn OaHHbix). B Hawem cnyvyae DTE (OO[) — 3710 KOM-
netoTep, a DCE (OlN[) — ato npmnbop.

B oTnnumne ot mapannenbHOro nopra, COCTOSALWEro U3 BoCbMu MHdopMauu-
OHHbIX NMMHUK W 3a OoOMH TakT nepegatowero 6ant, nopt RS-232C Tpebyet
TONbKO OHY TaKyk JIMHWUIO, MO KOTOPOW nocriefoBaTenbHO nepegaeTtcs 6uT 3a
ounTom.

Cneuundukaumsa RS-232C He orpaHnuMBaloT MakcuMarnbHYK OfNHY Kabens,
HO OrpaHn4YMBalOT MakCcMmMaribHOe 3Ha4YyeHne ero eMkKocTn senudunHom 2500 nd.
EMKoCTb MHTepencHbIX Kabenen pasnuyHa, ogHaKo OOLLENPUHATON ANMHOMN
cuntaetca gnuHa 15 metpos (oo 20000 6on4).
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Kabenb ana coeguHeHuns npubopa k COM-nopty K, a Tak xxe guck, cogep-
Xawun nporpammy cBasn ¢ K n MHCTpyKUUO No ycTtaHoOBKeE U paboTe ¢ npo-
rpaMmmon rno TpeboBaHMo 3aKasumnka, MOXET BKIOUATbCSA B KOMMSEKT npmbopa.
Kpome Toro, nporpamma cBsasu ¢ MK 1 MHCTpyKumMs no yctaHoBke U paboTe C
nporpaMmmon HaxoguTtcsa Ha cante http://www.izmteh.ru/ B UHTepHeTe.

Kabenb ans coegmHenus Kk MNK nogkntovaetcs k COM-nopTty poseTtkon DB-9F
(female — «mama»), k npnbopy - Bunkon MD-4(male — «nana»). Kabenb MoXxHO
N3roTOBUTb CaMOCTOSATENbHO M3 cTaHgapTHoro kabens COM-nopTta, 3ameHuB
Bunky DB-9 (male) Ha Bunky MD-4 (tTabnuua 1).

B Tabnuue 1 nokaszaHo Ha3Ha4yeHne KoHTakToB coeanHnTena DB-9. Tabnuua
Takke NnokasblBaeT pacnaunky Busiku obopynosaHns obpabotkmn gaHHbiX (DTE)
MK n poseTku, nogkntoyaemon k npudopy (DCE).

Tabnuua 1

KoH- | HanpasrneHue nepegaym v HasBaHne | KoH-

TaKT CUrHana TaKT

- Carvrier Detect (CD) Hanuuue Hecy-
LLlen YacToThl

Received Data (RD) NpuHumaemsblie

2 < 2
aHHbIE
3 bk Transmitted Data ’
co| O |(TD) NepenaBaemMble gaHHbIE
RD| O2 4 bk Data Terminal Ready
™ (DTR) NoTtoBHOCTL OO/
ol 5 | [Signal Ground (GND) O6uymi
6 | Data Set Ready (DSR) lNotoBHOCTH[ MD-4
ona
v Request To Send (RTS) 3anpoc Ha[
nepegavy
8 Clear To Send (CTS) lNoToB nepeaa-|
BaTb
9 Ring Indicator (Rl) Hanuune curHanal
Bbl30Ba

[na nepenayn gaHHbiX npegHasHadeHbl uenn RD u TD. OcTtanbHble uenu
npegHasHayYeHbl ans nHamkaumm coctosiHus ycetponcts (DTR, DSR), ynpasne-
Hua nepegaden (RTS, CTS) n nHaunkauyum coctosiHus nuHmm (CD, RI). MonHbin
Habop Lenen Ucnonb3yeTcsl TONbKO AN nogkroveHus K MNK BHewHero moae-
ma. B Hawewm cnyyae ucnonbayetca Toneko 3 uenu (RD, TD n GND).

Ana npucoeanHenus npubopa k USB-nopty K cneagyeT wvcnonb3oBaTb
cTaHgapTHble nepexogHnkn USB - RS-232 (pucyHoOK 5) (B KOMMNIEKT NOCTaBKU
npubopa He BxogAT). lNpu aTtom kabenb ana coeanHeHus npubopa k COM-
NOPTY NOAKMOYAETCS K NEPEXOAHUKY.
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PucyHok 5 - lNepexoaHuku USB - RS-232

[Mocrne nogknioyeHns Takoro nepexogHuka n yctaHosku gpavieepos B 1K no-
agnsaetca sBupTyanbHbln COM-nopT, Yyepes KOTOpbIN MOXHO obLlaTtbca ¢ npu-
6opom. Homep atoro sBupTtyanbHoro COM-nopTa MOXHO Yy3HaTb, OTKPbIB AUC-
netyep yctponcts MK (cTpoka «[MopTbl (COM un LPT»)).

Mporpamma «Analytics» no3BonsgeT cuyuMTbiBaTb pe3yfnbTaTbl U3MEpPEeHUN
npubopos, oTobpaxaTb UX B BUAE Tabnuubl UM IMHENHOrO rpaduka.

12 TEXHUYECKOE OBCITYXXUBAHUE NMPUBOPA

12.1 O6cnyxmMBaHne gatymka aNeKTponpoBOLHOCTH

B cnyyae 3arpsasHeHus gaTynMka MexaHU4YecKMMu npumMecsimm u ¢ UHTepBa-
JIOM He pexe oAHOro pasa B ABe HeAenu AN ero OYUCTKU crneayeTt oTBep-
HYTb CbEMHYIO BTYINKY BHELLUHEro UMIMHOPUYECKOro anekTpoda (pUCyHOK 1),
NPOMbITb BHYTPEHHIOK NMOBEPXHOCTb CbEMHOM BTYSIKU U BHYTPEHHUN 3NeKTpos,
MOILLNM pacTBOPOM W TLIATESIbHO OTMNONMPOBaTbL MeTalfindyeckme rnoBepxHo-
CTWN CyXOWn rpybon TKaHbHo.

[Mpn 3arpsa3HeHMn aNeKTpPoaoB JaTyuka MACNAHUCTBIMU OTIIOXEHUSIMU Crie-
AyeT MUcnonb3oBaTb MOKLME pacTBOpbl, He paspyllarolime getanu Kopryca,
BbIMNOJSTHEHHbIE N3 OPraHMYeCcKNX MaTtepuarnos, N He paspyLlaroLine metannmye-
ckne anektpoabl. MOXXHO NPUMEHATL CNUPT 3TUMNOBLIA UM CMECb crvpTa 3Tu-
nosoro ¢ 6eHanHomMm b-70 «Kanowa» B cooTHoweHun 1:1. 3anpewaetca npu-
MEHeHue Opyrnx pacTBopuTtenen.

[Tlocne 4YMCTKM JaTyMka SNeKTPONpPOBOLHOCTU HaBEPHYTb CbEMHYK BTYIIKY
A0 yropa.

MeHnssmb Mecmamu cbeMHble 8myJsIKU Om pa3iuY4HbIX amy4yuKkoe 3/1eKmpo-
nposodHocmu HE [JOMMYCKAETCA!

MpumeHssmb abpa3ueHble Mamepuasbl, ocmpbie npedMemsl U azpeccus-
Hble XudKocmu He donycKaemcs.
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12.2 ObcnyxumBaHue npeobpasoBaTend

12.2.1 YucTKy HapyXHOM NMOBEPXHOCTU NpeobpasoBaTtenisa crieqyeT NpousBo-
ONTb C UCMNOSIb30BAHNEM MSTKMX MOKLLMX CPEeACTB.

12.2.2 lNpu cnyyaHoM nonagaHum MorLwwmx nubo aHanmsanpyemblx pacTBoO-
POB Ha pa3beMbl NMPOMbITb pasbeMbl AUCTUNNMPOBAHHOW BOAOW, TWATENbHO
NPOCYLUNTb B NOTOKE TEMSIOro BO3ayXxa.

13 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHBIE
HEUCIMNPABHOCTU U METOAbI UX YCTPAHEHUA

Cpasy nocne BKno4eHUs npnbop npoBoaMT camoTtecTupoBaHue. Npn obHa-
PY>XEHMM HEUCNpaBHOCTU npeobpasoBaTens Unn gatyMka aBTOMaTUYECKU WH-
anumpyeTtcsa owmnbka Ha gucnnee. lNepeyeHb OWMOOK M MeToabl YCTpaHEHUs
npuBeaeHsbl B Tabnuue 2.

[Ons ycTpaHeHns owmnboK 1 nNpu HeucnpasBHOCTM npubopa creayeTt BbIMof-
HUTb PEeKoMeHZauun, npueeneHHble B Tabnuue 2. B cnyyae oTpuuyaTenbHOro
pesynbTata HeobxoaMmo ob6paTUTbCA Ha nNpeanpusTMe, NPOM3BOAsLLEE pe-
MOHT.
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Tabnuua 2
HanmeHoBaHuAa Heuc-
- BepoaTHas MeTton
Mpun3Hak NpaBHOCTEN, X BHELL-
npu4nHa yCTpaHeHusi
Hee nNposiBreHne
1 2 3 4
+ HanpsxeHuve aBToO-
PaspsikeHbl ane- | 3aMeHnTb 3nemeH-
HOMHOro NCTOYHUKA
FopuT 3Hak I MEHTbl MUTaHUS. Thl NMUTaHUA.

nuTaHua meHee 5 B.

Mloput «Owmnbka»,

MW-

raet «0 pS/cm» unu

<<0 p_g/l»

O6pbiB B uenu gaTtym-
ka. lNony4yeHHoe B pe-

3ynbTaTe pacyeToB
3Ha4veHue MeHee
0,05 mkC/cm.

O6pbiB B uenu gat-
yumKa.

YcTpaHuTb 06pbIB.

[daTtuvk He norpy-
XXEeH B pacTBop.

MorpyauTb aaTymk B
pacTBop.

Mloput «Owmnbka»,

MW-

raet «M mS/sm» unu

«I g/l>.

Meperpyska pesynbTta-
Ta. [lonyyeHHOe B pe-
3ynetarte pac4yeToB
3HavyeHue BbIXOOUT 3a
npegensl  guanasoHa
N3MEPEHUN.

[aTunk 3akopoyeH.

YcTpaHutb
KaHwue.

3aMbl-

[aTtumk norpyxeH B

pactBop ¢ Y3Il,
npeBbILLaLWMA 3amMeHuTb pacTBop.
npegensl  M3mepe-
HUN.

O6paTtutbes Ha
HewncnpaBHOCTb

npegnpusaTve - us-
npunbopa.

roTOBUTENb.

Mloput «Owmnbka»,
raet «2C».

MW-

lMeperpyska no temne-
patype. [lony4yeHHoe
3HayeHue Temnepary-

pbl BbIXOOUT 3a npe-
Aenbl OuanasoHa u3-
MepEHUS.

O6pbiB B Uenn gart-
ymka. Hewncnpas-
HOCTb TepmoadaTtyu-
Ka.

YcTpauutb 006pbIB.
3aMeHnTb AaTyuK.

Mpn BKMOYEHUN npe-

obpasoBarens

HeT

oToGpaxkeHns unHGoOp-

MaLun Ha gucnnee.

Ha npeobpasoBaTenb
He nogaeTcsa NUTaHUs.

OtcytcTBKE KOH-
TakTa B po3eTke nu-
TaHus.

BoccTtaHOBUTL KOH-
TakT.

OtcytctBne B 6Ga-

TapervHoOM  oOTceke
3NIEMEHTOB  NuTa-
HUS U UX Heuc-
NpPaBHOCTb.

YcTtaHoBUTb unm
3aMeHUTb 3neMeH-
Thbl MUTAHUA.

NokasaHus

HeyCcToun-

ymBbl. [1pn nameHeHun

CKOPOCTM
(nepemeLLnBaHuUs)
KasaHna npubopa
MEHSIOTCS.

NnpoToKa

no-
n3-

[Mnoxom KOHTaKT arnek-
TPOOOB OaTyMka C pac-
TBOPOM.

[Mnoxom KOHTakKT B
pasbeme kabens.

MpoBeputb N obec-
NeYnTb KOHTaKT.

3arpsisHeHns  unm
BO3AYLUHbIE NY3bIpn
B MONOCTM AaTyuka.

[MpoBeputb OTCYT-
CTBME 3arps3HeHun
N BO3OYLUHbIX My-
3blpern B MOMOCTH
patdmka. [lpn He-
obxogMmocTn o4n-
CTUTb [daTyuMK CO-
rnacHo 12.1.
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NMPUNOXEHUE A
(cripagoyHoe)

MeToauka NpUroToBsieHNS KOHTPOSbHbLIX PAaCTBOPOB, NpeaHa3Ha4YeH-
HbIX ONS rpagyMpoBKU NpuMbopos

A.1 KOHTpOnbHbIE pacTBOpbl AOSMKHbLI BOCMPOU3BOAUTL Tpebyemble 3Haude-
Hua Y3l xungkoctn B gnanasoHe ot 100 go 20000 mkCm/cMm, C NOrpeLwHoCTbIo
He 6onee (+£10)% 3HadeHus Y3l npoBepsseMon TOUKN.

A.2 YcnoBus npuroToBrneHUs KOHTPOSTbHbIX PAaCTBOPOB:

- Temnepatypa okpyxatolero so3ayxa (20 + 5) °C;

- OTHOCUTENbHas BNaXHOCTb Bo3ayxa 4o 80%;

- aTMocdepHoe aasneHune ot 84 go 107 klMa (ot 630 go 800 MM pT. CT.).

[nsi NpUroToBnNeHNa 3TanoOHHbLIX PAacTBOPOB crieQyeT UCMONb30BaTb peakTu-
Bbl, Cpe4CTBa U3MEPEHUIM N BCNOMoraTenbHoe o6opyaoBaHmne, NnepevncreHHble
B Tabnuue A1.

Tabnuuya A1

NN HanmeHoBaHue peakTuBa cpeacTaa
N3MepeHuii, BcromoraTternsHoro o6o-

OcHOBHblEe MeTponormyeckme un (Unm) TeXHU4Ye-

mn CKNe XapaKTepuUCTUKK

pyLooBaHNSA

1 [Kanuwn xnopuctbin Mo NOCT 4234. Ksanndukauma X.Y.

2 Boga guctunnuposBaHHas Mo NOCT 6709, X25 < 5 MkCm/cm

3 |llabopaTopHble BECHI Mo FOCT 27425, kn. 2
[NunanasoH Temnepatyp ot 0 go 100 °C. Morpeww-

4 TepmocTtart HOCTb MoAagepXaHusa TemnepaTypbl He 0Oonee
0,02 °C.

5 TepmomeTp [nana3soH TemnepaTg/p ot 0 oo 50 °C. LleHa ge-
neHnsa He 6onee 0,1 °C.

6 [MepHble LMIMHOPbI Mo NOCT 1770, BmectumocTb 500, 1000 mn.

7 |CTakaH Mo NOCT 19908. Bmectnmoctb 50, 100, 150 mn.

8 [Konbbl NNIOCKOJOHHbLIE KOHUYECKME Mo NOCT 1770. BmectumocTtb 500, 2000 mn.

[NunanasoH Temnepatyp ot 0 go 300 °C. Hoctu-
ornekTpoLukad BaKyyMHO-CYLLUIbHbIMA [raemMoe OCTaTovHoe AaBrieHne B pabo4ven kamepe
He 6onee 10 MM. pT. CT.

10 |QnekTponnuTka 6blToBas Mo NOCT 14919

©

A.3 Mo Tabnuue A2 ¢ NOMOLLbI NMMHENHOWN MHTEPNOMALUUM ONpeaennTb KOH-
LeHTpaumMo BOLHOIO pacTtBopa XJSIOPUCTOro Kanus, ¢ TpebyeMblM 3HayYyeHUEM
YOI no popmyne A1l

—Cy, (A1),

k1<k<k2,
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rae Cn - KOHUEeHTpaums XNOpUCTOro Kanusi B pacTBope C Tpebyemol
Y3, mons/am®;
Cni, - KOHUeHTpauumn xnopuctoro kanuma m3 tabnuubl A2 (Cno > Cni),
Cne  Monb/am®;
Ko, - COOTBETCTBYHOLUME BbllleyKa3aHHbIM KOHUEHTpaumam YOIl

K1 (Tabnnua A2),Cm/m;
K Y3I1 nonyyaemoro pacteopa, Cm/Mm.

KonnyecTtBO XnNopucToro kanus, Heobxoanmoe Ansi NpUroToBrneHnst pacteopa
3aJaHHOM KOHLEeHTpaumn, paccynTbiBaTb Mo popmyrne A2:

Mm=Cy*M-*V (A2),
rae m - KONIMYECTBO XJTOPUCTOrO Kanus, T;
M - MOnsipHas Macca, r/Mmonb;
V - 00beM N3roTaBnNMBaEMOro pacTBopa, am®,

3asucnmocTb Y3l (K) BOOHbIX pacTBOPOB XIOPUCTOrO Kanmna OT ero KOHLEH-
Tpauun (Cy) npu Temnepatype 25°C (monspHas macca KCI: M=74,552 r/monb).

Tabnuua A2

Cy, s 0,0005 0,001 0,005 0,01 0,02 0,05 0,1 0,2
MOnb/OM

K, 74 147 720 1413 2770 6700 12880 24300
MKCMm/cMm

Ona gunanasoHa ot 10 go 100 mkCm/cm 3HadeHme YOI nNpuroToBneHHOro
pacTtBopa OygeT paBHO CyMMe paccyMTaHHoro no Tabnuue A2 n npegBapu-
TENbHO M3MEPEHHOro 3HaveHus YOI anctnnnnpoBaHHOW BOAbl, MPUMEHEHHOWN
Ansi NpUroToBneHns pacTeopa.

A.3 B3Becutb Ha nabopaTopHbIX Becax 2-ro Knacca TOYHOCTU Xriopug Kanus
cornacHo Ttabnuubl A2. Blokcy, B KOTOpPOM NPOBOAUTCS B3BeLUMBaHWe, 3anof-
HUTb He Boree Yyem Ha 0,3 obbema. PacTBOpUTb XNOPUCTLIN Kanun UCTUNNN-
POBaHHOM BOOOW, NEePEHEeCTU B MEPHbLIA UMINHOP, HE OoBOoAA Ha 2-3 CM ypo-
BEHb BOAbl B MEPHOM LMINHAPE OO0 OTMETKM, YKasblBalowen o6 bem n3rotaBnm-
BaeMoro pacteopa. ['loMecTntb MepHbI LMNMHOP B TEPMOCTAT U BblAepXKaTb B
TeyeHne 30 MuH npu Temnepatype (20,0 +0,1) °C, 3aTeM AONUTb MEPHbIN Lu-
NUHAP ONCTUNNMPOBAHHOM BOAOU NPU TOW Xe TemnepaType 00 OTMETKW, YKa-
3blBatoLLen 06beM N3rotTaBnnMBaemMoro pactaeopa.

[MepennTb NOSTy4YEeHHbIM PacTBOP B KOHUYECKYIO MITOCKOAOHHYIO KOnby C npu-
TepTon Npobkon, BblaepxaTb ero He MeHee 12 4. 3aTtem pacTBOp pasfnuTb B
€MKOCTU, NpeHa3Ha4YeHHble A1 XpaHeHUs1.
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NMPUNOXEHUE b
(cripagoyHoe)

ABTOMaTM4YecKas KomneHcauus TeMnepatypbl

B.1 BrinaHve temnepaTtypbl Ha yoenbHYH 31eKTPonpoOBOAHOCTL PaCTBOPOB

YpenoHasa anekTponpoBOL4HOCTb OOHOrO M TOro e pacTBopa afieKkTponiMTta
Npn pasHoOW TemnepaTtype 3Ha4YUTESNbHO OTNMYaeTcs. Ha npaktnke ona oueHKu
yOenbHOW 3MneKTPornpoBOAHOCTM pacTBopa WUCMNONb3yeTca yaenbHas 3neKkTpo-
NpOBOAHOCTb, NpuBeaeHHas Kk 25 °C (Y3lys), T. €. 3HadeHune, KoTopoe 6bifo Obl
MNony4YeHo B TOM cny4vae, ecnv 6ol Temnepatypa pacrteopa 6bina pasHa 25 °C.

3aBNCMMOCTb 3NEKTPONPOBOLAHOCTN pacTBopa OT TemnepaTypbl B LUMPOKOM
AnanasoHe 351IeKTPoNpPOBOAHOCTU U TemMnepaTypbl HEMMHENHAA U 3HAYUTESTbHO
3aBMCUT OT COCTaBa pacTBOPEHHbIX BellecTB. KpoMe TOro Ha 3neKkTponpoBoa-
HOCTb pPaCTBOPOB OKa3blBaeT BIINAHUE OMCcOouMauna MOMeKyn BOAbl, KOTOpble
pasgensaTcs Ha MoHbl HY n OH'.

OpHako Ha npakTuKe, Kak npaBuio, COCTaB PacTBOPEHHbLIX BELLECTB MU3BEC-
TeH N JManas3oH U3MeHeHUs TemnepaTtypbl orpaHudeH. [oaTomy ans npuveege-
HUSA yOEenbHOW 3MEKTPONPOBOAHOCTM pacTBopa K 25 °C B KOHOYKTOMETpe nop-
TatnsHoM KI1-150MWN ncnonbayoTca nnuHenHble KO3PULNEHTBI 3aBUCUMOCTH
YOI oT TemnepaTtypbl KOHKPETHOWM PYMMnbl PaCcTBOPOB B onpeAerieHHoOM auana-
30He TemMnepartyp.

JInHenHble KoahbumumneHTbl 3aBucumocTtn Y3l oT TemnepaTtypbl Hanbornee
pacrnpoCcTpaHeHHbIX crabblx BOAHbLIX PACTBOPOB COCTaBAAKT nopsgka 2%
Ha °C (T. e. 9NeKTPoONPOBOAHOCTL pacTBOpa yBenuMymBaeTcs Ha 2% npu NoBbl-
weHun temnepatypbl Ha 1 °C). MNpu 6onee BbICOKMX KOHLEHTPaLMSX 3TOT KO-
3P PMUNEHT OBLIYHO MEHbLLE.

3aBNCMMOCTb yAeribHOM 3MEeKTPONPOBOAHOCTU X; OT TeMnepaTtypbl npueeae-
Ha B popmyre b.1:

a
)(,:)(25-[1+(t—25)-100], (B.1)
roe€ Xos - YyOenbHas 9neKkTponpoBOAHOCTb, npuBedeHHaa Kk 25 °C,
MKCM/cMm;
t - Temnepartypa npobsl, °C;
aQ - NUHEeWHbINn Ko3dhduUMeHT 3aBucumocTn YIIT oT TemnepaTtypbl

pactBopa, %/°C;

OTcroga, yaenbHas anekTponpoBOAHOCTb, NpuBedeHHada k 25 °C, onpegens-
eTcsa no oopmyre b.2:

T [1+(t—)2(t5). a } (5:2)

100
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B.2 Pac4yeT TemnepatypHoro koagpdumumneHTa

TemnepaTtypHbIn KoaddununeHT pacteopa (%/°C) MOXHO onpenennTb aKcne-
PUMEHTAanNbHbIM MYyTEM, €CNKN BbINOSHUTL U3MEPEHUS YAENbHON 3NEKTPOnpo-
BogHOCTM 6e3 npuBegeHus k 25 °C npu gByx 3Ha4YEHUX TeMnepaTypsbl, U 3aTeEM
MCNoSb30BaTh Crieayollee ypaBHEHUE:

a= Xo = Xa « 100 (5.3)
Xty =25) = X, (1, —25)

OnOHO 13 M3MepeHust YaenbHOW 3MeKTPONpPOBOAHOCTM MOXET ObiTb BbINOsHe-
HO Npu TeMnepaType OKpYXKatoLLel cpeapbl, a Apyroe nNpu Harpese Npoobl.
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NMPUNOXEHUE B
(cripago4yHoe)

Ta6bnuua 3aBucumocTn ycnosHoro conecogepxaHua NaCl BogHbIX pacTBOpPOB OT yAeNbHON 3NeKTPONpPOBOAHO-
CTW npu Temnepartype 25°C

MKCM/CM
MKT/OM°

MKCM/CM
MKT/OM°

MKCM/cM

MKCM/cm
(MCm/cm)

3Ha4eHus YCIOBHOIO conecoaepXaHna npmu npoMexXyTo4HbIX BeJTIMYnMHaxX Mexay coceaHMMn no3anunamm Tabnuubl yp,eanoﬁ AneKTponpoBoa-

HOCTU ONpeaenstTca IMHENHON UHTEPNONSLUNEN:
Ck B Cn

C,=C,+————=Ux.~Xx,) (B.1)
Xe =X
roe  Cn - yCrioBHOE conecoaepxaHue npeaplaylueii nosvuumumn tTabnuubl, mkr/am?, mr/am®, r/am®;
Ck - ycrioBHOe cornecoaepxaHnue nocnenymLLei noauumm Tabnuupl, Mkr/am®, mr/am®, r/om®;
Xn - yaenbHas anekTponpoBOAHOCTL NpeablayLen no3vumnmn Tadbnuusl, MkCm/cm, MCm/cm;
xk - yaenbHas anekTponpoBOAHOCTL nocneayoLwen nosnumm tabnuubl, MKCm/cm, MCMm/Cwm;
XX - MPOMEXYTOYHOE 3HaYeHNE yaernbHOW 3NeKTPonpoBOAHOCTN, MKCM/cM, MCm/cMm.
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IucT perucTpaumm MaMeHeHUMN

N3m

Homepa nucToB (cTpaHuL)

name-
HEHHbIX

3ame-
HEeH-
HbIX

HOBbIX

aHHy-
nvpo-
BaHHbIX

Bcero
NiMcToB
B JOKY-
MeHTe

Ne fo-
KyMeHTa

Bxoaswmn Ne
conpoBoau-
TenbHOro A0KY-
MeHTa 1 aaTa

Mognucb

HaTta
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