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KoHagykTtomeTp noptatmeHbin KI1-150MWU (panee - npubop) npegHasHadeH
ANs U3MepeHns yaernbHoOW anekTponposogHocTu (Y3Il1), u TemnepaTtypbl BOA-
HbIX pacTBOpoB. [1pnMbop MOXET NPUMEHATbCA ANA OnpedeneHust MacCcoBOM
KOHLEHTpauMn conen B BOAHbIX pacTBopax B nepecyete Ha NaCl (ycnoBHoro
conecogepxaHus - YCC) 1 nponsBoamTb pacyeT yaenbHOW 3f1IEKTPONPOBOAHO-
cTn, npusegeHHom k 25 °C (Y3l,5) N0 NMHENHON 3aBUCUMOCTMW.

O6nacTtb NpUMEHEHUs: ANA NPOBEAEHNSA UBMEPEHUN B CUCTEMAX MPOTOYHOIO
N HanmBHoro npob6ooTbopa B LEXOBLIX YCNOBUSX, B CTaUMOHAPHbLIX U nepe-
OBWXHbIX Nabopatopusix npeanpusaTuin TENSIO3HEPreTUKX, B arponpoMbILLSIEH-
HOM KoMmrekce, B 0651acTM OxpaHbl OKpyXatoLen cpeibl U apyrmx obnacrax
XO3ANCTBEHHOW OEATENbHOCTMW.

PesynbTatbl M3amepeHun npnbopa BbIBOAATCS B LMdpoBor dhopMe Ha BCTPO-
€HHbIN gncnnen. AT 3HadYeHns MoryT GbiTb nepeaaHbl Ha MK no nHTepdency
ceasn RS-232C.

Mpnbop BKMOYAET NEPBUYHLIN U3MEPUTESNbHLIN NpeobpasoBaTenb (B Aanb-
Henwem — gaTynk) U BTOPUYHbLIA U3MEPUTENbHbIN npeobpasoBaTtenb (B Aanb-
Henwem — npeobpasoBaTerb).

[laTymk COCTOUT M3 MU3MEPUTENBHONO 3fIEMEHTA U 3aKpennsgemMon Ha HeM
BTYNKN. B 3aBMCUMOCTM OT YCTaAHOBIIEHHOM BTYINKWM, B KommnnekTe npubopa
MOXXHO MCNOMb30BaTb CneayrLlmne gaTynkmn dNeKTPonpoOBOAHOCTH:

[035-01 - oBYXONeKTpoAHbI KOHTAKTHbIA KOHAYKTOMETPUYECKMA OaTyUK ONs
N3MEPEHNN YaENbHON 3NEKTPONPOBOAHOCTM 06ECCONEHHbIX BOA;

[00-02 - oBYX9NeKTpOOHbIA KOHTaKTHbIA KOHAYKTOMETPUYECKUA OaTyuK AN
N3MEPEHN YyOENbHOW 3NIEKTPONPOBOAHOCTM TEXHOMOMMYECKUX PacCTBOPOB U
NPUPOAHLIX BOA.

Mpubop MoXeT NPOn3BOAUTL U3MEPEHNSA B NPOTOKE C MPUMEHEHMEM BXOAS-
LLIer B KOMMJIEKT NOCTaBKN NPOTOYHOWN AYENKM.

Mpubop moxeT paboTaTb C BCTPOEHHLIM aBTOHOMHbLIM UITN BHELUHUM UCTOY-
HUKOM NUTaHUA

OCHOBHbIE TEXHMYECKNE XapaKTEPUCTUKN N METOAMKA MOBEPKN U3MOXKEHLI B
dopmynsape NOCT.414311.002 ©O.
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1 YCTPOUCTBO U NPUHLUMN PABOTbI
1.1 NMpuryun pabomsi npubopa

MpuHUMN genctems Npubopa ocHoBaH Ha Npeobpa3oBaHUM TOKa, NPOTeKato-
Lero Mexay anektpogamMn B 3NEKTPOXMMUYECKOM A4Yenke nog BO3OenCTBUEM
NPUMNOXEHHOIo NEPeEMEHHOr0 HanpsKeHUs!, B 3Ha4YeHne yaenbHOW 3NeKTponpo-
BOJHOCTM, a TakKe Ha NpeobpasoBaHMM CONPOTUBIIEHUS AaTymKa TemnepaTypbl
(TepmogaTtymka) B 3Ha4YeHue TemnepaTypbl.

[laTymK 3neKkTponpoBOAHOCTM MNpeacTaBnsaAeT CoOOM OBYXINEKTPOAHYH KOH-
TaKTHYIO KOHOYKTOMEeTpudeckyto a4veinky. NMpn namepeHun YIIT Ha anekTpoabl
nofaeTcs HanpsKeHne U NPON3BOAUTCS U3MEPEHME TOKa, NPOTEeKatoLWero Mex-
Oy 3TUMK Xe anekTpogamn. MIamepeHHOe 3HayeHWe ToKa nepecynTbiBaeTcHd B
3Ha4veHune YII1 ¢ y4eToM NOCTOAHHOM AaTymnKka 3f1eKTponpoBogHocTH K.

YaenbHOM 3nekTponpoBOAHOCTLIO Ha3blBaeTCs ariekTpuyeckasi npoBoau-
MOCTb MNPOBOAHMKA Nriowaabio cevyeHns 1 kB. MeTp U agnuHon 1 meTtp. OTa Be-
nnynHa mnamepdaetcsa B CumeHcax Ha meTp (Cm/m). Npn namepeHnn anekTpo-
NPOBOAHOCTN BOAbl Yalle WCNOoMb3yITCA KpaTHble eaVHULbl WN3MEPEHUS:
MCwm/cm 1 MkCwm/cm.

Pac4yeT 3HadeHun yaenbHOW 9NeKTponpoBOLAHOCTU MPOU3BOAUTCA Mo doop-
Myne 1:

_1_ L
At o AeR

, (1)

rae y - yaenbHas snekTpornposBogHocTb, Cm/m;
o - YyAenbHoe conpoTtueneHne, OM-m;
L - AnvHa npoBOAHMKA, M;
A - nnowaab NornepeyHoro ceveHmns npoBOaAHNKA, M2
R - anekTpuyeckoe conpoTuBneHne npoBoaHuka, Om.

B npubope npegycmMoTpeHa BO3MOXHOCTb JIMHENHOIO NpMBeaeHNA 3HAYEHUS
Y3l k TemnepaTtype 25 °C (npunoxeHue b). 3Ha4yeHns HeKoTopbIX KO3huLm-
€HTOB NnHenHon 3aBncumocTn YOIT oT Temnepatypbl (TeMnepaTypHbI KO-
dorumeHT), 3aBncsLLMEe OT cocTaBa pacTBOPEHHbIX B BOAE BeELLEeCTB, 3aHECEHbI
B namaAtb npeobpasoBaTens. [lonb3oBaTenb MOXET caM ycTaHaBnuBaTb 3TOT
KO3 PUUNEHT, BbIOpPaHHbLIA M3 CAPaBOYHOM NUTEpaTypbl UKW onpeaesieHHbIN
9KCnepuMeHTarbHo.

B npubope Takke npegycmMoTpeHa BO3MOXHOCTb nepecyeTa 3HavyeHna Y3l B
conecogepxanue, ycrnosHo rno NacCl. INpwu nepecyete Y31 B YCC npegnonara-
eTCH, YTO B BOAE PacTBOPEHO TOSMbKO 3TO BellecTBo. [Ansa atoro npubop umc-
NoNb3yeT 3aNOXXEHHYIO B ero NamsaTb 3aBUCUMOCTb YOI OT KOHUEHTpaumm Xno-
puaa HaTpua n Temnepartypy pacTtsopa (npunoxeHue B).

PesynbTatbl namepenun YOI (Y3ll,5), YCC n Temnepatypbl aHannsnpyemMmom
cpenpbl B eamHuuax MkCm/cm (MCm/cm), mr/n (Mkr/n) n °C cooTBETCTBEHHO Bbl-
BOOMTCS Ha gucnren npeobpasosartens.
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1.2 KoHCTpyKUMsA npudopa

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

1.2.1 [Jatyuka anekTponpoBogHOCTU (pUCYHOK 1) npeacTtaBnsieT cobon ms-
MepuTenbHbIN 3fieMeHT (3), Ha KOTOPOM YCTaHOBSMIEHa CbeMHas BTYJSiKa BHeLU-
Hero unnuHapuyeckoro anekrpoaa (5). B saBncmmocTn OT TOro, Kakasi yCTaHoOB-
neHa Btynka (03-01 unn 03-02) gaTtymk MCNosib3yeTcsl COOTBETCTBEHHO AN
N3MepeHnin yaernbHOW 3neKTponpoBOOHOCTM YNCTbIX BOA UNU N9 U3MEPEeHNn B
LLIMPOKOM [ManasoHe 3NeKTPonpoBOOHOCTMU.

OneKTpoabl AaTymKa 3MeKTPONPOBOAHOCTU BbIMOSIHEHLI U3 HepXXaBetoLlen
ctanu. [latunk cHabxeH kabenem gnuHon 0,8 M ¢ pazbemMoMm AN NOAKMHYEHNUS
K npeobpasoBartento. TepmogaTtymk npencraBnser cobon TepmMoMeTp conpo-
TUBNEHNS C  HOMMHANbHOWM  cTaTMdeckonm  xapaktepuctukom  Pt1000
(W1000=1,3850), kOTOpbI BCTPOEH B AaTYUK SNIEKTPONPOBOAHOCTN.

1. BHyTpeHHun anekTtpon. 2. PesnHoBoe konbuo. 3. WMN3MepUTENbHbIN  3NEMEHT.
4. OTBepcTve Ans Bbixoda Bo3ayxa. 5. CbeMHasa BTyfika BHELHEro LUIIMHAPUYECKOrO dnek-
Tpoaa.

PucyHok 1 — [latuuk koHaykTomeTpa KI-150MMN.

1.2.3 nga npoBefeHns n3MepeHnin Ha NPOTOKE B KOMMSEKT MOCTaBKU BXOOMUT
NpoOTOYHas a4yenka (PUCYHOK 2).

L~
V, 2 | o ;

J_Ilg = O Jll% g

= = 0 =S4,

1. BxogHon wtyuep. 2. BoixogHon wtyuep. 3. PesnHoBoe konbuo. 4. Kopnyc. 5. Manka.
6. Jatuuk. 7. NnactmaccoBble LWLandbl.

PucyHok 2 — lNMpoToyHasn fa4venka.
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Kopnyc s4enku BbINOMAHEH U3 MPO3padyHOro nosMmmepa, Yto no3BosnideT npu
npoBefeHUN U3MEPEHUN BU3yanbHO KOHTPOSIMPOBATb MPOLECC NpOTeKaHUA
npoobl.

1.2.4 lNpeobpasoBaTenb BbINOSHEH B repMETUYHOM MacTMaccoOBOM KOpMy-
ce. Obwun Bng npeobpasoBaTend nokasaH Ha pUCcyHke 3.

1 2 3

%

r )

KM-150MH | %) Q

KOHAYKTOMETP NOPTATHEHBIA

cTon

PEXWM 6

BblEOP

BBO[ /

]m
coIele
ERrle
©
|

) @

. THe3go «6V...14V» - Ans noakntoYeHnst UICTOYHMKA BHELLHETO NUTAHNS;
. Pasbem «1» - ona nogkntoyYeHns aaTymka;

. Pasbem «RS-232» ana nogknovyeHUs nepcoHanbHOro KOMMbTepa;

. 2Kngkokpucrtannmyecknn gucnnewu;

. NaHenb ynpasneHus;

. Kpbiwka oTceka aBTOHOMHOIO MCTOYHMKA NUTaHUA.

OO WNE

PucyHok 3 - Npeo6pasoBatens KIM-150MMU.
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1.2.5 lMNMpunbop moxeT paboTaTb OT BHELLUHENO UCTOYHMKA NMUTAHNS NMOCTOSIHHO-
ro Toka. icToyHuK nogkrovaeTca K rHe3ay 1 (pycyHok 3).

1.2.6 Ha nuueBon naHenun npeobpasoBaTensi pacnonoXeHbl XUOKOKpUcTan-
NUYecKun aucnnen v naHens ynpaefieHns. Pasbembl ANd NOLOKNIOYEHUS BHELU-
HUX QNEKTPUYECKMX COeLMHEHUN pacnosioXeHbl C Topua npeobpasoBaTtens B
BEepxHen ero 4yactu. Ha 3agHen cTeHke npeobpasoBaTtens HaxoauUTCs OTCEK
BCTPOEHHOro aBTOHOMHOIO UCTOYHMKA NMUTaHUS.

1.2.7 PacnonoxeHue 3HaKoB U LMJPOBLIX NOMEN Ha XUAOKOKpUCTANIMYECKOM
Auvcnree nokasaHo Ha puUcyHke 4.

2 3 4
M
KOHTPONBJHACTPOUKA IBI!II H+
1_\ TEEZETIE OLUMBKA

S|

B A s

MR gy g e

)\ Ml Lt P.\!

Mm/ﬂ\gv \6

1.  OcHoBHOe UncpoBoe None N3MepsieMbiX BEMUYNH.
2. 3oHa pexumoB paboTbl.
3
C

E

CuMBOInbl pacTBOPEHHbIX B BOAE COEAVMHEHWUN, 3HaYeHust kKoaddUUMEHTOB, 3aBUCHU-
Tn YOI OoT TeMnepaTypbl KOTOPbIX 3aHECEHbI B NamMATb Npeobpa3oBaTtens.
3Hak pa3psaga 6atapen nuTaHuA.
CuMBOIbl €QMHNL, UBMEPEHUS BENNYNH.
BcnomoraTtensHoe ungpoBoe norne.
CumBon koadpduumeHTa 3asucumocTtn Y3l oT TemnepaTypbl.
3Hak BKMoveHusa pexuma npuseneHus YOI k TemnepaType 25 °C.
CumBOnN HoOMepa A4Yerkn NamaTu.
10. 3Haku 3anucm n U3BredYeHns n3 NnamaTu.
11. 3Hak ucnonb3oBaHWUA rpagyMpoBOYHOrO pacTeopa.
12. CwuMBON NOCTOAHHOW AaTyYMKa INEKTPONPOBOAHOCTH.

MO

©ooNOOA

PucyHok 4 - MHorocyHKUMOHanbHbIA AUCTEN.
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1.2.8 lNaHenb ynpaBneHus.
Ha naHenu ynpaBneHus pacnosioXXeHbl CEMb KHOIMOK, CIyXallunx Ans ynpas-
neHns npnbopom.

BkntoueHune/BbikntoveHne npubopa.

cron BpemeHHas ocTaHOBKa NpoLiecca U3MepeHus C yaepKaHnem Ha
QMcnree TeKyLlero pesynbraTa.

Bbi6op pexunma pabotbl npubopa.

Bbibop eanHUL, nsmepeHunsi B pexnmmMe nsmepeHus.
Bbibop paspsga uaMeHdemMoro yucna npu pegakTMpoBaHUK
(M3MEHEHMN) YNCNOBBIX 3HAYEHUM.

BbIEOP

BBOA MoaTBepxaeHne BBoAa AaHHbIX, BbIOPAHHOrO pexunma unm Yu-
CMNOBOro 3HaYyeHus.

YBenuyeHue 4yncna npun pegaktnpoBaHMn YNCINOBbIX 3HAYEHUN.

3BneyeHne cogepxmmoro syeek brokHoOTa Ha aucnnen.

YMeHbLIeHE Yncna Npu peaakTMpoBaHMM YMUCIOBbIX 3Ha4e-
HUN.

[MepeBon npubopa B COCTOSAHNE FOTOBHOCTU K COXPaHEHWUIO
pesyrnbTaTta nsmepeHusi B BbldpaHHoOM ssyenke BrokHoTa.

© ©JO00E

2 YKASAHUE MEP BE3OINACHOCTU

K paboTe c npnbopom gonyckaeTcsi nepcoHarn, N3y4ymBLUNA HacTosILee PyKo-
BOACTBO, AENCTBYIOLLUNE NpaBuria aKcniyatauMm 3NeKTpoyCTaHOBOK U npasuna
paboTbl C XMMUYECKUMUN peaKkTUBaMM.

Bo Bpems npodumnaktnyecknx paboTt n pemoHTa npmbopa Heobxoammo 6ok
CETEBOro NUTAHUSA OTKITOYUTL OT CETW.

He donyckaemcsi akcnnyamauyus npubopa:

A e pu nMapamMempax numarouw,e20 HanpsH)KeHusi He coomeemcmeyruux
npueedeHHbIM 8 nyHkme 2.10 U[CT.414311.00290;
e pu napaMempax KOHMposiupyemMol cpedbl ebix00suwux 3a npedesnsbl,
npueedeHHble 8 nyHkme 2.9 UACT.414311.00290, a makxe npu Haiu4yuu 8
KOHmMposnupyemMmol cpede XUMUYeCKU a2peccueHbiXx eeuwjecme, paspyuwaro-
wux mamepuarsibi Gam4uka (op2aHU4eCKoe CMeKJ10, Hepxaserowyro cmalsib
U pe3uHy), a makKxxe eeujecme, CK/IOHHbIX K o6pa3oeaHuUr0 cmMoUKuUx omiJsio-
JKeHuli Ha amd4uke.

Mpn pabote ¢ npubopom cnepyet obeperatb npeobpasoBaTtesi U AaTyYMK
9NEeKTPONPOBOAHOCTM OT YyAapoB, MOCKOSIbKY HEKOTOpble AeTanu B UX KOHCT-
PYKLMM N3FOTOBMEHBI U3 XPYNKNUX MaTepManos.
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3 NOAroToOBKA NMPUBOPA K PABOTE
3.1 Pacnakoska

[Mpn nonyyeHnn npudopa crneayeTt BCKPbITb YNAKOBKY, MPOBEPUTb KOMMIIEKT-
HOCTb N y6eanTbCs B COXPAHHOCTU yNakoBaHHbIX U34EeNnNA.

PacnakoBaHHbI npubop cnefyet BblgepXaTb npu Temnepartype (20 + 5) °C
N OTHOCUTENbHON BNa)XHOCTN He 6ornee 80% B Te4yeHne He meHee 8 4YacoB.

[Mpnbop cnegyeT pasmMecTuTb B NOMELLEHUN, 3aLUULLEHHOM OT aTMOCHEPHbIX
ocafkoB ¢ Temnepatypon oT 5 oo 40 °C 1 OTHOCUTESNbHOW BIIAXHOCTLIO BO3AY-
xa 0o 90% npu Temnepatype 25 °C.

3.2 lNloG2omoeka ucmoyYHUKo8 numaHus

[MuTaHne npubopa ocyLecTBNAeTCS OT aBTOHOMHOIMO UCTOYHUKA - YeTbipex
anemeHToB TMna A316 HanpsxeHnem 1,5 B nnm ot BHELWHEro UCTOYHMKA NnTa-
HWSA MOCTOSAHHOIO TOKa.

[na ycTaHOBKM aneMeHToB BaTtapen aBTOHOMHOIO MCTOYHUKA NMUTaHUS HeoO-
XO4MMO:

- BCKpbITb KpbILWKY 6 OTCeka Ha 3agHen naHenu npubopa (puc. 3), onga yero
OTBEPHYTb BUHT KpensieHNs KPbILLKN OTCEKa,;

- cobntogas nonsipHOCTb, YCTAHOBUTb 3NIEMEHTbI B OTCEK,;

- 3aKpbITb KPbILLKY OTCeKa.

[na pabotbl npubopa OT BHELIHErO UCTOYHMKA NMUTaHMUS MOCTOSAHHOIO TOKa
cnegyeTt BCTaBUTb BUITKY MCTOYHMKA NuTaHmAa B pasbeM 1 (puc. 3). pwu nogp-
KNOYEHNN BHELLHEro NuTaHMa BCTPOEHHOE aBTOHOMHOE NMuUTaHue aBToMaTude-
CKM OTKITHOMaeTCs.

3.3 lNTod2zomoeka Oam4uka 3J1IeKmpornpoeooHocmu

3.3.1 lNepepn npoBegeHMEM U3MepeHUI crieqyeT BblIbpaTb U3 KOMMNIEKTa npu-
HagnexHocTen Tpebyemyldo CbeMHYK BTYNKY BHELWHEro LUIMHOPUYECKOro
anekTpoda (43-01 nnun O3-02) (5 pucyHok 1) n 3akpyTuTb OO ynopa Ha u3Mme-
pUTENbHbIN anemMeHT (3 pucyHok 1). Npu n3MepeHnsax aNeKTponpoBOAHOCTU 0
200 mkC/cm cnepgyeT ucnonb3oBatb [19-01, cebiwe - [13-02.

[BYy3HauHbIN HOMep Moandukauum gatyanka 43 (01 nnm 02) BbIOUT Ha CbeM-
Hou BTynke. Kpome TOro Ha CbeMHOW BTYIKE N N3MEPUTENIbHOM 3f1IEMEHTE Bbl-
BUT TPex3HaYHbIN CEPUNHBIA HOMEpP aTyuka.

3.3.2 [JaTtumnk 3reKTponpoBOAHOCTU, XpaHMBLUMECH B CyXOM Buae, cnegyet
BblaepxaTb B TeveHue 0,5 - 1 4 B ANCTUNNmMpoBaHHOM BoJeE.
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3.4 [Nlodzomoeka npubopa

3.4.1 lpwn npoBefeHUM M3MepeHnn B NPOTOoKe criedyeT UCMNosib30BaTh Mpo-
TOYHYIO s4enKy (PUCYHOK 2). MNpOTOYHYIO SYENKY TakkKe pekoMeHOyeTcsl UcC-
nonb3oBaTb Ana uamepeHnn B pacteopax ¢ YOI Hmke 30 mkCm/cm, obecneums
9TUM HenpepbIBHbIN NPOTOK NPOoObI Yepes AaTynK dNeKTPonpoBOLHOCTMW.

B atom cny4ae Ha gaTtyvK SfeKTpPOnNpOBOAHOCTM criegyeT HadeTb ramky 9,
ABe Wwanbbl 7 N pe3nHoBoe KOoSbLo 3 MexXay HUMU (PUCYHOK 2). YCTaHOBUTb
AaTyUK B SIMENKY U 3aKpYyTUTb ranky B Kopnyc 4, obecneyms repMeTUYHOCTb CO-
eaVHEHUS,

[Mpy ycTaHOBKE MPOTOYHOM SYENKU LOMNYCKAEeTCH OTKIIOHEHME OT BepTuKanu
Ha yron He 6onee 15°. [pu ycTaHOBKE AaTyMKa C OTKIOHEHUEM OT BepTuKanu
LWITyuepa NpoOTOYHON S4EnKn (M oTBEpPCTUE ANA BbIXOAa BO34yXa) AOMKHbI ObITb
HanpasfieHbl BBEPX.

Omeepcmue 0ns ebixoda 8030yxa OOJ/NKHO 6bIMb HarnpaesiIeHo 8 CMOPOHY
8bIXOOHO20 Wwmyuyepa.

[MoaocoeanHATL WaHry K Wwrylepam npoTOYHOW SAYENKU HY>XHO B COOTBETCT-
BUM C PUCYHKOM 2.

[MpaBunbHO cobpaHHaa NpoTovHas svenka JormkHa ObiTb 3arnonHeHa pac-
TBOPOM TMOMHOCTbLIO. [lonyckaeTcs He3HayuTernbHOe CKOMeHne My3blpbKoB
BO3[yXa B BEPXHEN HYaCTU AYENKN.

- Ans npedomepawieHus1 omsiokeHull Ha 3sileKmpodax Oam4yuKa Hepacmeo-
1 PUMbIX coeduHeHull peKkoMeHOyemcsi aHas/u3upyembili pacmeop rnpedea-
pumesibHO nponyckamb Yyepe3 ¢husibmp.

3.4.2 [laTumK aneKTponpoBOAHOCTU crieayeT NOoAKMYUnTL K rHe3ay «O» npe-
obpasoBarens.

4 PABOTA C NMPUBOPOM
4.1 BknroyeHue u ebIKIro4YeHue npubopa

[ns Bkno4eHMs nNpubopa HaxaTb KHOM-

Ky BKNOYeHUa npubopa un yaepxuBaTtb
ee B TedeHune 1-2 cekyHg.

Mpwn BKMOYEHUN Ha OuUcChfee KPaTKOBPEMEHHO Bbl- ‘ r‘ ‘
CBe4YMBaeTCa HOoMep Bepcunm nporpamMmmHoro obec-

neyeHna npmubopa, Hanpumep «v1.01», nocne 4vero ’-‘ 'l’-' (
Npnbop NepexoauT B PEXUM U3MEPEHU.

10
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B none pexumoB paboTbl Ha Aucniee BbiCBEYMBa- -
etca 3Hak «MUSMEPEHME». Ha uudpoBom none ‘ .‘ ’ ‘ .‘

ancnnes  oTobpaxaloTcs  pesynbTaTbl  TeKyLero _‘ A
U3MEPEHUs B TeX eduHMLax, KoTopble Bbinn ycTa- M
HOBIEHbI NPU NpeablayLLEM €ro BbIKIOYEeHNN. ol

Oom aeMmMOHOMHO20 UCMOYHUKa, criedyem npo-

eepumsb cocmosiHUe 3Haka pa3psida 6amapeu.

Ecnu oH 2opum (noka3aHO Ha PuUCyHKe), mo -

anieMeHMbI NuMaHus credyem 3ameHuUms (3.2). '.‘ "
-

[M3VEPEHVE
A Ecnu numaHue npubopa ocywecmesisemcsi ’- '-‘
-

[na BblknoveHnss npubopa cnefyet Ha-
XaTb TY K€ KHOMKY.

4.2 Pexxumbl pabomsbi npubopa

[Mpnbop nmeeT cnegyolme pexmmsl paboTbl:
- «<UBMEPEHMUE>» - ocHOBHOM pexunm paboThl.

- «<HACTPOMKA o» - ycTaHOBKa MUHENHOro KO3dhdULMEHTa 3aBUCUMOCTU
Y3l oT TemnepaTtypbl aHanM3npyemoro pacteopa.

- «<HACTPOUKA K» - HacTpoiika NOCTOSIHHON AaTyvka 35eKTponpoBOAHO-
CTW.

- «KOHTPOIJ1Ib>» - npocMoTp yCTaHOBNEHHOW MOCTOSIHHOW AaTyuKa U NIMHEN-
Horo koadgpdumumeHTa 3asmucumocTtn YOI oT TemnepaTtypbl pacTBopa.

5 NMPOBEOEHUE U3BMEPEHUW
5.1 lMoepyxeHue dam4vuKka 8 aHau3upyembIl pacmeop

5.1.1 lpomMbITb AaT4yMK 3MEKTPONnpPoOBOAHOCTU OUCTUNNMPOBAHHOMN BOAOMN,
OCyLNTb ero dunbTposBarnbHon 6ymaron. [Npu npoBeaeHUn U3MEPEHNN B EMKO-
CTU ¢ Nnpobon aaTymnk criegyeT NOrpy3snTb B aHaNM3MpyeMbId pacTBOP Ha Takyto
rnybuHy, 4Tobbl YPOBEHb XNOKOCTU OblN BbiLLE OTBEPCTUA AN BbIXO4a BO3ayXa
(pncyHok 1). YcTaHOBUTb OaTyvK BepTuKanbHO. [JonyckaeTcss OTKMOHEeHue OT
BepTUKanu Ha yron He bonee 15°. Npu ycTaHoBKE gaTtymka C OTKITOHEHMEM OT
BEpTUKanu OTBEPCTME ANA BbIXxOAa BO3Ayxa AOSHKHO ObiTb HanpasreHo BBEPX.

" 3Oecb 1 Aanee Ha pUCYHKax, MOSICHAILLMX NOPSAOK paboTbl ¢ Npubopom, NpuBeaeHb! Cry-
YanHble NoKasaHusi Ha gucnnee, B pearbHbIX YCOBUSX OHU MOTYT ObITb ApYrMu.

11
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5.1.2 lNepen npoBeneHMEM M3MEPEHUN B MPOTOKE HY)XHO MPOMbITb NPOTOY-
HYIO AYENKY MU YCTAHOBIIEHHbIN B HEW OaTyMK MEeTOOOM Mnodadn B Hee 4vepes
lwTyLepa gUCTUNIMpoOBaHHOM BoAbl B Te4eHne 3 — 5 MUHYT. YCTaHOBUTb CKO-
POCTb NOTOKa Yepes3 cucTemy B npeaenax ot 3 Jo 5 am/.

/N

5.1.3 MamepeHus cnegyeT Npou3BOAUTbL HE paHee, YeM vyepe3 15 MUHYT no-
Cne Norpy>KeHns aatynka B aHann3npyembli pacTBop.

lMeped npoeedeHuem u3mepeHul credyem ycmaHO8UMb MacropmHoe 3Ha-
4YeHue NnocmosiHHOU eblbpaHHO20 dam4uka coaslacHo 7.3 unu, npu Heobxo-
dumocmu, coasacHo 7.4.

5.2 U3mepeHue yOenbHOU 351eKMporpoeooHocmu

[Mocne Bkno4YeHUs npubopa aBTOMATMYECKM YyCTa-
HaBnueaeTtca pexum «U3MEPEHUE». B none pe- " r‘
XnmoB paboTbl gucnnes BbiCBEYMBaAETCA 3HakK - -
«A3MEPEHMUE», Ha oCHOBHOM none - pesynbTaThbl ’- -‘ ’
TeKyLLero UaMepeHus B Tex eaAnHULax, Kotopble yc-
TaHOBMEHbI NpY NpeablayLEeM BbIKITHOYEHUN.

Mpn HeobxogMMoCTM AN  U3MEpPEHUS
Y3l kHonkon BbIBOP cneayet yctaHo-
BUTb B MpaBoOW 4YacTu AUCNes CUMBOIS
«mS/cm». [llpy 3TOM  pasMepHOCTM
«mS/cm» unn «pS/cm» nepeknoyarTcs

aBToMaTnyeckn. 3Hak «TP» oToGpa-
XaTbCH He OOJIKEH.

Ha ocHoBHOM umndpoBOM none gucrnes
oTobpaxaeTca pesynbTaT W3MEPEHUS
YOI, Ha QONONHUTENBHOM - TeMneparty-
pa pacteopa. [locrne ycraHoBneHus cta-
OUNbHbIX MOKa3aHUN cuYUTaTb pesynbTaT
N3MepPEHUs C ancnes.

BbIBOP

O

NN e
I C
D ERR

5.3 OnpedeneHue yoenbHOU 371eKMPOnpPoe8ooHocmu, rnpueedeHHou k 25 °C

= lMpu onpedeneHuu ydesibHOU 351eKMpPOnpoeodHocmu, rnpusedeHHol K 25 °C
1 npu6bop npouszsodum pacyem 3HayeHusi YII1, komopyro KOoHmMposnupyemasi
cpeda umeem npu memnepamype 25 °C.

[Mocne BkM4YeHNa npubopa aBTOMaTUYECKU ycTa-
HasnmBaeTca pexum «U3MEPEHUE». B none pe- -
XnmMoB paboTbl gucnnes BbiCBEYMBAETCHA 3HakK N ‘ J ‘

«USMEPEHME>», Ha OCHOBHOM More - pe3ynbTarhl AL
Tekywiero namepenunsa YOIl unm YCC B Tex eauHu- R
Luax, KoTopble 6blnM yCTaHOBMEHbI Npu npegblay- )

LLIEM BbIKITHOYEHUN.

iy

-_—
-_—
—_—

(]
4
-
g

12



NOCT.414311.002P3

Mpn HeobxogumocTn onpeaenenuss YOI npuse-
aeHHon Kk 25 °C, kHonkon BbIBOP cnepyet ycrta-
HOBUTb COCTOsIHWE OMCNEed, Npu KOTOPOM Ha HEM
oTobpaxatotca 3Hakn «BKI.» u «TPp», ceupeTens-
cTBylOLLME O TOM, 4TO npmBegeHune YII1 k 25 °C
BKMtoyeHo. [lpu npoBegeHuUn mM3MepeHun pasmep-
HOCTK «MS/Cm» nnu «puS/Cm>» NepekrtoYvaloTcs aBTo-
mMaTundeckn. Ha gononHuTenbHOM none gucnnes
oTobpaxaeTcA HacTosiasa Temnepatypa pac-

CC O
R N [P
S

w D I

TBOpa.

i

lMockonbKy ecmpoeHHbIl mepmModam4yuK umMeem HEKOMOPYH UHEePUUOH-
Hocmb, mo npu nposeedeHuu onpedeneHusi YA, npueedeHHol k 25 °C pe-
3ysibmam u3MepeHUsi HY)XHO cYumbieamb focsie 0OCMUXeHUs1 memrnepa-
mypHoO20 paeHoegecusi eceli cucmeMbl U3MePeHUsi U ycmaHoeJsieHuUsi cma-
6unbHbIX nokalaHUl memmnepamypbl Ha 6cCloMo2amesibHOM uyugpoeoe
none ducnnesi. O6bIYHO 8peMsi ycmaHO8J1eHUs MoKa3aHul He npeebiwarom
3 MUH ¢ MOMeHMa no2pyxeHusi damyuka e aHaJu3upyemyr cpeody.

/N

B pexxume onpedenerHusi YII1, npueedeHHoU k 25 °C, npu pac4yeme ucno’sib-
3yemcsi memnepamypHbIU Ko3ghguyueHm, ycmaHO8s/1eHHbIU M0 yMoJiya-
Hur (a=2,09%/ °C) unu e coomeemcmeuu ¢ yKka3aHuUsiMu pa3soesna 6.

5.4 OnpedeneHue yc108HO20 cosieco0epKaHust

HAns onpedeneHusi ycroeHo20 cosiecodeprkaHusi npubop npouszeodum ne-
pecyem 3HayeHusi YII1 e 3HayeHUe Macco8olU KOHUeHmpauyuu pacmeopeH-
HbIX 8 800e sewecme uUcxo0s u3 rnpeoroslIoKeHUsi, YMO KOHMposupyemasi
cpeda sienissemcsi 800HbLIM pacmeopom NaCl (npunoxeHue B).

i
/N

B pexume onpedesieHusi yc/i08HO20 cosiecodep)xaHusi npu pacdyeme uc-
nonb3yemcsi memrnepamypHbil KoagguyueHm, ycmaHO8JIeHHbIU Mo
ymorsyaHur (a=2,09%/ °C) unu e coomeemcmeuu ¢ ykazaHusiMu pa3sdesna 6.

[Mocne BKNtOYeHUA npubopa aBTOMaTUYECKU YyCTa-
HaBnmnBaeTca pexum «USMEPEHUE». B none pe-
XnmoB paboTbl gucnnes BbiCBEYMBAETCHA 3HaK
«M3MEPEHME», Ha ocHOBHOM rore - pe3ynbTaThbl
Tekywero namepenmsa YOIl nnn YCC B Tex eanHu-
uax, KoTopble ObliM yCTaHOBMNEHblI Npu npeablay-
LLIEM BbIKITHOYEHUMW.

T

Ly ey X [y

TP

=
D XAY

°C
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[Mpn HeobxogumocTn onpeneneHus yc-
NOBHOro corecogepxaHua kHornkon Bbl-
BOP cneagyet ycTaHOBUTb €OuHULbLI U3-
mMepeHus «g/l». Npn aTom pasmepHoOCTU
«g/l» unn «mg/l» nepeknoyaTca aBToMa-
TUYECKN.

[Mocne ycTaHOBRNEHUS CTaburbHbIX NMokKa-
3aHUN cuyuTaTtb pes3ynbTart ¢ gucnred. Ha

BbIEOP

M3MEPEHVE]

J

i

X
{

X

R X ALY

(

)

M
".-'

)
,-

4-‘

aucnnee npeobpasoBatena oTobpaxa-
I0TCSl pacCYUTaHHOE 3Ha4YeHMEe YCITOBHOM
KOHLUEHTpauMnm pacTBOPEHHbIX B BOAE
BELLIECTB M TeMnepaTypa pacTeopa.

5.5 U3mepeHue memnepamypbl

S UsmepeHue memnepamypbl Heobxodumo Onsi y4yema 3asucumocmu YOIl
1 om memnepamypbl aHanausupyemol cpeldbl. M3mMepeHHOe 3Ha4YeHUe mem-

nepamypsbl ucnosib3yemcsi npubopom npu pac4deme npusedeHHol K 25 °C
YOIl u ycnoeHozo cosiecodepxkaHusi. O6bIYHO epeMsi ycmaHOe8JsIeHUs1 MoKa-
3aHul memMnepamypbl He npeebiwarom 3 MUH C MOMEHMmMa ro2pyXeHusl
damuyuka e aHanusupyemyro cpedgy.

N3mepeHune TemnepaTypbl NPoOn3BOANTCSA NPUOGOPOM HENPEPBLIBHO U MHOMWLM-
pyeTcs Ha BcnoMoraTenbHOM LndpoBOM none aucnnes (PUCyHoK 4) B pexxmmax

paboTbl <UBMEPEHMUE» n <HACTPOWMKA K» (7).

6 YCTAHOBKA JIMHEMHOIO KO3®®ULMEHTA 3ABUCUMOCTHU Y3n OT
TEMNEPATYPbl AHATTU3UPYEMOI'O PACTBOPA

AN KOPpPeKTUpPOBKU TMHENHOIo KO3(-
duumeHTa 3asmcumocTtn Y3l oT Temne-
paTypbl pacTBopa nyTeMm nocrnenosa-
TenbHOro Haxatna kKHonku PEXUM Hyx-
HO YCTaHOBUTb COCTOSIHME OuChnesd, npu

KOTOPOM Ha HEeM OTOGpaXxalTcs Murato- .ﬂ

wue 3Hakn «HACTPOUKA» n «o». Oc- i\
HOBHOE W [ONOSIHUTENbHOE UndpoBoe

none gucnnesa norawleHo.
f Bxod e pexum «HACTPOUKA» «a» npoucxodum mnocre Ha-
xamus kHonku BBO/. lNocne amoz2o npekpaw,aemcsi Mu2aHue

3Haka <HACTPOUKA» u «a». ns npedomepauieHusi cryyai-
HO20 3anycka pexuma, ecsu kHonka BBO/ He 6bina Hakama e
meyeHue 5 - 7 cek, npubop eo3epawaemcs e pexum «A3ME-
PEHUWE». MHaye eo38pamumbCsi 8 PeXUM U3MePEHUSI MOXHO,
Haxxumasi kHonky PEXXKUM.

=4 HACTPONKA
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Ha gucnnee oTtobpaxarwTcsa paHee Yyc-
TaHOBJIEHHOE 3Ha4yeHue TemnepaTypHoO-
ro koagpdmuneHtTa u BCce CUMBOSbI CO-
eNHEeHUN, TeMmnepaTypHbin Koaddpuun-
€eHT KOTOpbIX BBEAEHbI B NaMATb Npeob-
pasoBartens:

e H": =151 %/°C,

e OH, 0=1,85 %/°C,

e NaCl, a=2,09 %/°C.
Yncno Ha BcnomoraTesibHOM LM poBOM
none pgucnnes oTtobpaxaeT 3Ha4vyeHue
TemMnepaTtypHoro KoadpduumneHta co-
eOVHEHNSA, CUMBOJST KOTOPOro MUraer.
[na ycTaHOBKM TeMnepaTypHOro Koad-
dULUMEHTa 13 NPUBEAEHHOrO NepeyHs’

AO0CTaTO4YHO KHOMKaMn V, A YCTaHOBUTb
Ha Jucnnee MuraroLwmm Kypcop Ha CuUM-
BOJT HY)KHOIO COEUHEHWS.

Mpn 3aBepLleHMM YCTaHOBKW criegyeT
HaxxaTb kHonky BBO/[, nocrne 4vero npu-
Oop aBTOMaTMYECKM nepexoaut B pe-
XNUM U3MEepEHNs.

[ns ycTaHOBKM Opyroro 3Ha4yeHusi Tem-
nepatypHoro koadhduumeHTa* kHonka-

MU V, A cregyeT yCTaHOBWUTb Murato-
LMW KYpCOp Ha 4MCIIO Ha BCromora-
TenbHOM UMdPOBOM Mofie gucnnes u
HaxaTb kHornky BBOL. 3710 uncno oto-
OpaxaeT 3HayeHuMe TemrnepaTypHOro
KOappuumeHTa, yCTaHOBIEHHOIO paHee
unu no ymonyaxuo. O6o3HayeHus co-
eOWHEHUN Ha Jucnree racHyTt, mnag-
LW pa3psg umcna muraet. N3meHsTb
MOXHO Ty uUudpy, KOoTOpas MuraeTt Ha
aucnnee. [ns yBennyeHns vnn ymeHb-
LWEHNSA 3HAYEHNA UCMONb3YHTCA KHOMKM

V N A, ans Bblbopa paspsga - KHonka
BbIEOP.

nJn

() ©

BbIEOP

H
Sow
NaCl
e
LI
n
l\la\%ﬁ1
@ Mg g e
T
/ \
@ e
i)}

T PekomeHayeTca ncnonb3oBath ToNbKo And 3HaveHun YOI ot 1 go 100 mkCwm/cm.
* 3HauyeHne oL MOXeT BbITb BbIOpaHO M3 CNpaBOYHON NUTEpATypbl UM ONpedeneHo Kcne-

puMeHTanbHo (npunoxexue b).
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(U3MEPEHWE] —
[Mpn 3aBepLleHMM YCTaHOBKWU crnegyeT r .- -‘ .-
HaxxaTb kHonky BBOJ, nocrne yero npu- BBOA - - - S/em
bop aBTOMaTU4ECKN nepexoauT B pe- L [y i XY
XUM U3MepeHus. ,:l ,I': ’l"l ©

- Ecnu 0o 3aeepweHusi ycmaHO8KU Ha)xamb KHonky PEXXUM
1 MOXXHO 8038pamumbCsi 8 PEXUM u3MepeHusi 6e3 usMeHeHusi

3Ha4YeHusi memMmrepamypHo20 KoaghguyueHma.

7 KOPPEKTUPOBKA 3HAYEHMA NMOCTOAHHOWU OATUYMKA 3NEKTPO-
NPOBOAHOCTU

7.1 B pexume «<HACTPOUKA K» MOXeT npov3BOAUTLCH pacHeT U KOppeKTu-
poBKa 3Ha4YeHWUs MOCTOSIHHOW [aTyMKka SNeKTPOnpPOBOAHOCTM, COXPaHEHHOW B
namaTn npeobpasoBartensi.

KoppekTnpoBka 3Ha4eHNss MOCTOAHHOW AaTymKa NPoOn3BOANTCA B CreaytoLmx
cnyyasx:

- nepuoanyeckmn (He pexe pasa B rog) ;

- NPV 3aMEHEe U PEMOHTE OaTUMKa;

- npw nonyyeHun npubopa n3 peMoHTa Unn nocne ANMTENbHOro XpaHeHUs;

- NPV BO3HNKHOBEHUN COMHEHWUN B JOCTOBEPHOCTM Pe3yNbTaToB M3MEPEHUN.

7.2 KoppeKTMpoBKa 3HadeHMsi NMOCTOAHHOW faTymka MOXeT Npou3BOAUTLCA
AByMms cnocobamu:

- py4Hasi yCTaHOBKa MacrnopTHOro Uin 3apaHee U3BECTHOrO 3HaYeHUs1 NOCTO-
SIHHOW gaTtymka. PyyHasa ycTaHoBKa He MOXeT obecneunTb BbICOKOM TOYHOCTU
N3MEpPEHUN B LULMPOKOM AnanasoHe;

S 3HavyeHuUsi MOCMOSIHHbLIX 8X00SWUX 68 KOMIMJIeKm rocmaeku 0Oam4yuKoe
l A3-01 u 43-02, paccyumaHHbIXx nNpu ebIinycke u3 npouseodcmea, npueede-
HbI 8 pa3desie 9 hopmynsipa NLCT.414311.00200.

- ornpenerieHne n yctaHOBKa 3Ha4YeHUsi MOCTOAHHOM daTyuMKa nNpu UCMosib30-
BaHMM KOHTPOJSIbHOrO pactBopa. OTOT pPeXuM UCMonb3yeTcs Ons LoBeaeHUs
NorpeLLUHOCT N3MepeHnn npudopa 40 HOPMUPYEMBIX 3HAYEHWUM.

7.3 Py4yHasa ycTaHOBKa MacrnopTHOro UM 3apaHee WU3BECTHOro 3HadYeHusa no-
CTOSAHHOWM AaT4ymKa.

[Mpn nNpoBegeHUM Py4YHOM YCTAHOBKM OaT4YMK MOXET HaxoAuTbCs B J0HOOM
pacTBope.

f Bo usbexaHue nomepu 2padyupoO80OYHbIX XapaKmepucmuK, e68e0eHHbIX 8

namssmpb npeobpasoeamersisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodumb 8 PexXuM ycmaHO8KU NMoCMOSIHHOU dam4yuKa 3J71eKmpornpoe8ooHo-
cmu.

$ [lonyckaeTcsa YyCTaHOBKY 3NEKTPONMUTUYECKON NOCTOAHHONM AaTymka NponsBoanTL BO Bpems
nepvoanyeckol noBepku npubopa.
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[MyTem nocnegoBaTenbHOrO HaxaTus
kHonkn PEXXWUM HyXHO ycTaHOBUTL CO-
CTOsSIHWE Amucnnes, npy KOTOPOM Ha HeM
oTobpaxatTca murawowme 3Hakm «HA-
CTPOUKA» n «K». OcHoBHOE 1 gonon-
HUTenbHOE LUNPPoBOE Nosie noraLleHo.

= HACTPOMKA =

N/
(A

. Bozgpamumbcsi 8 pexxuM U3MepeHUsI MOXXHO, HaXkae KHOMKY

1 | PEXUM.

. Py4yHasi ycmaHoeKka 3Ha4YeHusi NMocmosiHHol Odam4vuka obecnevueaem ro-

1 epewHocmb 00 4% om u3mepeHHo20 3Ha4YyeHusi YOI u ycnoeHo20 cosieco-
depiKaHusl.

/A

Ana npedomepaweHusi cry4yalHo20 3arnycka py4Hou ycma-
HOBKU NMOCmMosiHHOU dam4uka exo0 8 He20 npoucxooum moisib-

KO nocrsie dnumesnibHO20 (2 - 3 ceK.) Ha)xamusi KHOMOK V UJlu A.

lMocne amoeo npekpawaemcsi muzaHue crnoea «YCTAHOBKA».
Ecnu kHonKu He 6buIU Hakambl 8 mevyeHue 5 - 7 cek, npubop
eo3epawaemcs e pexum «A3MEPEHWE». Bo3zepamumbcsi 8

PEXUM U3MePEeHUsI MOXXHO, Ha)xae KHonKy PEXXUM.

[Mocrne 3anycka py4YHOM YCTaHOBKW MO-
CTOSHHOW JaTyuka Murarowmmn Kypcop
yCTaHaBnMBaeTCa Ha mMnagwumn paspssg
yucna Ha OCHOBHOM UMPPOBOM rnorne
aucnnes. N3mMeHaTb MOXHO Ty uudpy,
KoTopas mMuraeTt Ha gucnnee. [nsg yee-
NNYEHUS WU YMEeHbLUEHUS 3HavYeHus

MCMNONb3YITCA KHOMKU V U A, ANS Bbl-
bopa paspsiga - kHonka BbIBOP. [Onsa
M3MEHEHNSA KONMMYeCcTBa AOECATUYHbIX
pa3psagoB YMcna nocrne 3ansiton Kypcop
nepemMeLlaeTcs nepeq crapwimm pasps-
ooMm uyucna. lpun atom Bce paspsgbl
yucna muratT. YBenuyeHme (yMeHblue-
HWE) KoNn4yecTBa OECATUYHbIX pa3paaoB
yucna nocrne 3ansaTon Npou3BOAUTCA

kKHornkamu Vv (A). lNpn 3aBeplieHun yc-
TaHOBKM  crieqyeT HaxaTb  KHOIMKY
BBO[, nocne 4yero npnbop aBTOMaTn-
YeCKM NepexouT B PEXUM N3MEPEHNS.

nin

BbIEOP

0 @

w
v1)
(@)
=]

HACTPOUKA

A1

I
W3MEPEHH

ey

Ny Ny X et
L
o I

" Ecnu 0o 3aeepweHusi ycmaHOBKU Haxamb KHonky PEXXUM
1 MO)HO 8038pamumbCsi 8 PEeXUM u3MepeHusi 6e3 u3MeHeHus!
3Ha4YeHusi NOCMOSIHHOU dam4ukKa 3/71eKmpornposodHocmu.
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7.4 OnpefeneHne n yCcTaHOBKa 3Ha4YeHUs1 MOCTOSTHHOW JaTyuka npu UCnosib-
30BaHMM KOHTPOJSILHOrO pacTBopa.

[Mepen Hayanom oripedernieHnsa n yCTaHOBKU MOCTOAHHOW crneayeT TuwaTtenb-
HO NPOMBbITb AaT4ymK cornacHo 12.1.

[ns onpegeneHns n yCcTaHOBKW MOCTOSIHHOW JaTyuKa crnegyeTt npurotoBUTb
[Ba KOHTPOIbHbLIX PacTBoOpa , COrMAcHO ykasaHusM npunoxeHus A. OguH n3
HUX OOSMKEH UMETb 3HayYeHue, 6rmM3Koe K KOHLUY [uanasoHa npegnoriaraemblxX
3Ha4YeHUN 3NEKTPONPOBOAHOCTN aHanu3MpyeMbiX pacTBOpoB. [pyron Takxe
OOIMKEH HaXoOUTbCA B AManasoHe 3S1eKTPONPOBOAHOCTU aHanu3npyeMblix pac-
TBOPOB.

KoHTponb 3HaveHns Y3l pacTBopoB npom3BoanTca 0b6pasLoBbiM KOHOYKTO-
MeTpoM knacca He Hwxke 1,0 (Hanpumep, KI1-C-1B).

[Mpyn namepeHnax 3neKTponpoBOAHOCTU B LUMPOKOM AuanasoHe AonycKaeTcs
MCMNOSb30BaTb KOHTPOSIbHbLIE PACTBOPLI, NPUrOTOBIIEHHbIE COrNacHoO yKa3aHusMm
npunoxeHna b opmynspa NOCT.414311.00290.

YT06bl CHN3UTL NOrPELLUHOCTb U3MEPEHNIN PEKOMEHAYETCHA YCTAaHOBKY OCYyLLie-
CTBNATb Npu TemnepaTtype GM3Kon K TemnepaTtype aHanmanpyemblX pacTBo-
POB.

namssmpb npeobpasoeamersisi, He pekomeHOyemcsi 6e3 Heobxodumocmu
exodumb 6 PexXuM ycmaHO8KU MoCMOSIHHOU dam4yuKa 3J71eKmpornpoe8oodHo-
cmu.

[lyTem nocnegoBaTenbHOIO  HaXaTtus
kHonkn PEXWUM HyXHO ycTaHOBUTbL CO-
CTOSIHME Oucnnesd, npu KOTOPOM Ha HeMm W
oTobpaxatoTcs murawowme 3Hakm «HA- a
CTPOUKA» n «K». OcHoBHOe 1 gonon-
HUTenbHoe UMdpoBoe none agucnnes no-
raleHo.

Ans npedomepauweHusi crsiy4allHo20 3anycka yCcmaHOBKU o-
CmMosiHHOU Oam4yukKka exo0 8 Hez20 rnpoucxodum MmoJibLKO rocrie

dnumersnbHO20 (2 - 3 cek.) Haxxamusi kKHonku BBOJ. lNMocne amo- BBOA

f Bo u3bexaHue nomepu 2padyupoO80O4YHbIX XapaKmepucmuK, e68e0eHHbIX 8

| HACTPOMKA [

20 npekpawaemcsi mue2aHue csoea «YCTAHOBKA». Ecnu
KHOMKU He 6bInu Hakxambl 8 me4yeHue 5 - 7 cek, npubop 603-
epawiaemcsi 8 pexum «M3IMEPEHUWE». Bozgpamumbcsi @ pe-
JKUM U3MepeHUsi MOXKHO, Hakae KHornky PEXXUM.

5-7cek

” [lonyckaeTcsa npu KOHTPOse MEeTPOSIOrMYECcKNX XapakTePUCTUK B KAYECTBE BTOPOro UCMONb-
30BaTb aHanM3NpyeMblii pacTBOp, a €ro 3NeKTPONpPOBOAHOCTL onpenensTs 06pa3sLoBbiM
KOHOYKTOMETPOM.
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Mocne 3anycka onpegeneHns u ycra-
HOBKM MOCTOSIHHOW AaTymka 3Hakm «HA-
CTPOUKA» n «K» npekpallaioT muraThb,
N MHANUMpyeTcs HenpepbiBHO. Ha guc-
nnee muraet 3HaA4yoK, WU3oOpaxaroLmm
CTakaH4uK, npurrnawas nomectuTb aat-
YUK B KOHTPOSbHbIA pacTBop. OCHoBHOE
W gononHuTenbHoe uudpoBoe none
auncnnes noraweHo. MNomecTuTb aaTtyuk
B MepBblM KOHTPOSbHLIM pPacTBOp C
6onbwmm 3HadyeHnem Y3l n HaxaTb
kHonky BBOZ.

Mwuratowun 3Hak «USMEPEHUE» curHa-
nn3snpyet o6 wnsmepeHun Y3II1 B KOH-
TponbHOM pacTteBope. Ha agucnnee oto-
OpaxaeTcs pesynbTaTt mMaMmepeHus. [lo-
crne ycTaHOBMeHNA cTabusibHbIX MoKasa-
HUW cnegyeT HaxaTb kHonky BBOQ. MNpwu
aTOM 3HaKk «UISMEPEHME>» racHer.
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U3mepeHue Y3I1 e kOHMponbHOM pacmeope rnpoussodumcs 6e3 npusede-
Husi K memnepamype 25 °C eHe 3asucuMOcCmuU OmM MO20, 8K/I0YeHa Uusu
8bIKJII0YeHa (OYHKUUSI NpueedeHUs 8 PeXXUuMe U3MepPEHUs].

3HayeHne YOIl B KOHTPOMbHOM pacTBO-
pe, usmepeHHoe obpasLoBbIM KOHAOYKTO-
MEeTPOM criefgyeT BBeCTU BpYy4Hyk. Mu-
ralowmm CUMBON €OUHUL, N3MEPEHNN Ha
OCHOBHOM UMGPOBOM Mone Aucnnes
yKa3blBaeT Ha BO3MOXXHOCTb peaaKkTupo-
BaHMA. VI3MEHATb MOXHO Ty LMPpY, KO-
TOopas MuraeT B AaHHbIM MOMEHT Ha AuUC-
nnee. [lna yBenMyeHnsa nnn yMeHbLLEHNUS
3HAYEHUSI UCMONb3YIOTCHA KHOMKU V U A,
Anga Bblbopa paspsiga - kHonka BbIBOP.
[ns nameHeHna KonnyecTea 4eCATUYHbIX
pa3psigoB vncna u cMmBona eguHuL, na-
MEPEHUI MOCre 3ansiTon Kypcop nepe-
MeLlaeTca nepea CTapwmMm  paspsgom
yucna. lMpn aTomM BCe paspsagbl yYucna
mMuratoT. MIaMeHeHne OUCKPEeTHOCTU 4unc-
na npons3BoanTCd KHoMKamu v (A).
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S Ecnu 0o 3aeepweHusi ycmaHOBKU HaXamb KHonky PEXXUM
l MO)HO 8038pamumbCsi 8 PEXXUM u3MepeHusi 6e3 u3MeHeHUsl
3Ha4YeHusi NOCMOSIHHOU damy4ukKa 3/71eKmponposoo0HoOCcMU.

« A
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. fem
F

[Mpn 3aBeplleHMn YCTaHOBKW crieayet
HaxxaTb kHornky BBOJ[, nocrne 4ero Ha
aucnnee B TedeHne 2 - 3 Ccek. MHAMUMDY-
eTCs NoSlyYeHHOE 3Ha4YeHne MOCTOSAHHOM
AaTyMKa 3MeKTPOnpPOBOAHOCTM (B CM™) U

npnbop aBTOMATMYECKM NEpPeExoauT B '
PEXUM U3MEPEHUS. “I
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[MpoBepka NpaBUIIbHOCTM NPOBEAEHUS YCTAHOBKN MOCTOSIHHOW AaTymka npo-
nssoantca B pexume « AISMEPEHUE>».

[MpoMbITE faTyMK AUCTUNITIMPOBAHHOM BOAOW U NOrpy3nTb €ro BO BTOPON KOH-
TPOSbHLIWM pacTBop. ocne ycTaHOBNEHUsI CTabuIbHbIX NOKa3aHW cynTaThb pe-
3ynbtaT U3MepeHna ¢ aucnnesd. Ecnn norpewHoCcTb U3MepeHUs npeBblllaeT
O0nMycTUMyto, criegyeT NpOBEPUTb KOHTPOSIbHbIE pacTBOPbl M MPOBECTU MO-
BTOPHOE onpeaeneHne n yCcTaHoOBKY NOCTOSSHHOW AaTyumKa.
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8 PEXWUM «KOHTPOIJ1b»

Pexum «KOHTPOIJIb» ucnonbsyetca ana npocmotpa 3HaYeHUs JNIMHEWHOro
KoadhpuumeHTa 3asmcumoctn Y3I1 OoT TeMnepaTypbl aHanM3npyemoro pactBo-
pa, yCTaHOBMEHHOW paHee (6) a Takke NpPocMoTpa YCTAHOBMEHHOrO 3HaYeHUs
NOCTOAHHOM AdaTymKa 3neKTponpoBoaHOCTU (7) U CpaBHEHUA ee C NacrnopTHbIMU

AaHHbIMW.

MNpwn NpoBegeHUN KOHTPOISA AAaTYMK MOXET HaxoanTbes B Ntobom pacTBope.

[MyTem nocnegoBaTenbHOIO  HaxaTtus
kHonkn PEXWM HyXHO yCcTaHOBWUTHL CO-
CTOSIHME Aucnnesd, npu KOTOpOM Ha HeMm
oTobpaxatTca murarowmn 3Hak «KOH-
TPOJ1b». Ha ocHoBHOM uMppoBOM nose
ancnnesa otobpaxaeTcsi yCTaHOBMEHHas
NOCTOsIHHAs [aTyunKka 3MeKTPonpoBOAHO-
ctm (B cm™). Ha gononHutensHom none
oTobparkaeTcs yCTaHOBIEHHOE 3HAYeHne
NVUHENHOro Ko3pdurumeHTa 3aBMCMMOCTH
Y3l oT Temnepatypbl pactBopa. Ecnu
KoadhdpumUMEHT Obin BblbpaH M3 nepedHs,
KOTOpbIi BBEAEH B NamMATb npeobpaso-
BaTesis, CUMBOS 3TOr0 COEOVHEHUS TakK-
Xe oTobpaxaeTcda Ha gucnnee.

A0
S N X

OO e

Y R

NaCl

Bo3BpatuTbCs B pPEXUM U3MEPEHUA MO-
crne npocmoTpa 3HaYeHUN MOXHO, HaXKaB
kHonky PEXXWUM vnu kHonky BBOL.

( PEXWM ]

nnn

( BBOA ]

T
R I X [
K0 °

L W XM X
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9 BPEMEHHAA OCTAHOBKA NPOLIECCA USMEPEHUA

[Mpouecc namepeHnn MoxeT BOblTb BPEMEHHO OCTAHOBSMIEH C yaepXXaHMEM
TeKyllero 3HayeHnsa Ha gucnnee. Ona atoro cneayet B pexuve «ASMEPE-
HUE» HaxaTb kHonky CTOIN.

Ha gucnnee racHet 3Hak «UISMEPEHUE>» CToN

3aropaetca 3Hak «CTOIM». lMpouecc wus- — |:

MepeHus npekpallaeTcs, Ha aucnnee Bbl- _[ ’_[
BOAUTCS pe3ynbTaT U3MEPEHUs, MOMyYeH- -
HbIi B MOMEHT HaxxaTusa Ha kHornky CTOIN. D XX

\ 4 o/ o/
MNpn Haxatum Ha kHornky PEXXKUM unsmepe- L : ("
HVe BO30OHOBSAETCS. i

o

b
p_—
L

10 PABOTA C BJTOKHOTOM

Mpn pabote B pexume «U3MEPEHUE» nonb3oBaTento npegocTaBneHa BO3-
MOXHOCTb WMCMOSIb30BaHUSA 3MeKTpoHHOro 6nokHota: 30 siyeek onepaTUBHOM
namsaTu AN BPEMEHHOro XpaHeHMsa 1 NocrenyoLwero npocMoTpa pesynbLTaTos
namepeHun. VIndopmaumsa, 3anucaHHasi B GNOKHOT, COXpaHSeTCs nocne Bbl-
KntoyeHnsa npmbopa 1 MOXeT XpaHUTbCA B TEYEHME ONUTENBHOINO BPEMEHMN.

Hanunymne GnokHoTa NonesHo, HanpuMmep, Npyu NPoBeAEHNN CEPUN U3MEPEHNI
B NOJSIEBbLIX YCMOBUAX C nNocnegyouen odbpaboTkom pesynbLTaToB.

10.1 MNopsaok coxpaHeHUs pe3yribTaToB U3MepeHUun

[Ana coxpaHeHus pe3ynbTaToB B pexume :‘ ':‘
«U3MEPEHUE»  HeobXxoaumo  KHOMKOM L )
CTOI octaHoBUTbL npoLecc namepeHns (9).

HaxaTtb KHOrkKy V. [0TOBHOCTb npubopa K
COXpaHEHUIO pesynbTata MHAULMPYETCSA Ha
nvcnnee 3Hakom « M ». Ha ocHoBHOM none B RY
OVCMNes COXPaHSTCS pesynbTaTthl Mo- @ "’ " L Lo~
cnegHero M3MepeHus, Ha BcriomMoraTenb- - - _‘_9"
HOM LM(POBOM rOfie BbIBOOUTCA HOMEP Ne e
SYEeNKn, crieqyroLlen nocre nocrnegHen, 3a-
NOSIHEHHOW paHee.
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HaxaTnem KHOMOK V U A MOXHO Bbl-
OpaTtb nobyo apyryo syenky 6nokHoTa
ot 1 po 30.

U

©,

Ana 3anucu pesynbTata M3MepeHUsl B
BblOpaHHyl0 s4enky 6rokHoTa crnegyet
HaxaTb kHornky «BBOQM». lMpubop aB.-
TOMaTUYECKN MEpPeExXoanT B  PEXUM
«U3SMEPEHMUE».

A Ecnu sidelika He nycma, mo npedbiOywull pe3ysibimam mepsemcsi.

Haxxatnem kHonkm PEXUM moxHO 3a-
KOHYNTbL paboTy c GnokHoTom 6e3 co-
XpaHeHunsa pesynbtaTtos. [Npubop nepe-
xoauT B pexum « AISMEPEHUE>».

M3MEPEHME]
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10.2 Mopanok n3BnevYeHUs pesynbTaTtoB NU3MEPEHUN

[ns n3BneyeHns pes3ynbTaToOB B PeEXU-
me «USMEPEHUE» Heobxoammo KHor-
ko CTOI ocTaHOBUTL NpoLEecc n3mepe-
HMs (9).

cTon

HaxaTtb kHorky A. lNpnbop nepexogut B
PEXMUM YTEHUSA, NPU 3TOM Ha AUCIIee UH-
anumpyeTcs 3HaK « R [» 1 HOMep si4eENnKM,
B KOTOpPYHO ObINiO npousBedeHO rnocnen-
Hee coxpaHeHne. Ha ocHOBHOM none
aucnnes nHOMuupyeTca 3HayvyeHue oc-
HOBHOWN U3MEPSIEMOU BENNYMHLI, COXpa-
HEHHOE B 3TOWN AYelkKe.
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HaxaTnem KHOMOK V U A MOXHO Bbl-

BbpaTb NOBy0 Opyryo s4enky bnokHorta
oT 1 po 30. Ha gucnnee BbiIBOAUTCS 3Ha-
YeHMne OCHOBHOW M3MeEpPSEeMOonN Bennydu-

Hbl, COXpaHEHHoe B fYelke Nof, BbiBpaH- @
HbIM HOMEPOM.
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Uepes HECKONbKO CEeKyH, HOMEpP SIYENKN racHET U Bbl-
BOOMTCSA 3HadYeHuMe TemnepaTypbl aHanu3npyemoro
pacTBopa 1, B Crlydae UCMosfb30BaHUSA, 3HAKNU NpuBe-
AeHust 3HadeHus YOI k Temnepatype 25 °C.
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11 PABOTA C NEPCOHAJIbHbIM KOMIMNbIOTEPOM

Mpubop mMoxeT pabotaTb ¢ nepcoHanbHbiM kKoMmnbioTepoM ([1K). MNpu aTtom
npudop npucoeaunHsietcsa k COM-nopty unn USB-nopty lMNK. CBA3b ocywecTs-
nsieTcs Npu nomMoLum nocnegosartenbHoro nHTepdenca RS-232C.

MocnepoBaTtenbHbIn UHTEpdenc RS-232C — 3TO NPOMBbILLNEHHbIN CTaHaapT
An4a nocnegosaTtenibHOW ABYHanpaBieHHOW aCMHXPOHHOW nepefayvn AaHHbIX. B
MUKPOKOHTPOSIEPHbIX CUCTEMAX 3TO OAMH M3 Hamboriee 4acTo BCTpevaroLmx-
CA MHTEPJOENCOB.

NHTepdenc obecneunBaeT coeanHeHne OBYX YCTPOMCTB, OAHO M3 KOTOPbIX
HasbiBaeTcsa DTE (Data Terminal Equipment) — OO[ (OkoHeuyHoe OBGopyao-
BaHne [aHHbix), BTopoe — DCE (Data Communications Equipment) — Ol1[,
(O6opynosaHue lMNepenaum aHHbiX). B Hawewm cnydyae DTE (OO[L) — 9710 kOM-
netoTep, a DCE (Ol[) — ato npmnbop.

B oTnnumne ot napannenbHOro nopra, COCTOALWEro U3 BoCbMU MHopMauu-
OHHbIX NIMHUK W 3a OOMH TakKT nepegatowiero 6ant, nopt RS-232C Tpebyet
TOMNbKO OAHY TaKyr NMHWUIO, NO KOTOPOW nocrnefoBaTenbHO nepegaertcsa o6uT 3a
ouToM.

Cneuundukaumsa RS-232C He orpaHnyMBaloT MakCcUMarsnbHYKO OfWHY Kabens,
HO OrpaHMYMBalOT MakCcMMasribHOe 3Ha4yeHue ero eMmkocTu senuymHon 2500 nd.
EmMkoCcTb MHTepdencHbix kabenen pasnuyHa, 0gHaKo OBLENPUHATON OFMHON
cyutaetcsa gnvHa 15 metpos (8o 20000 6opa).
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Kabenb ansa coeamnHenust npnbopa k COM-nopty MK, a Tak e guck, cogep-
Xawun nporpammy cBasn ¢ K 1 MHCTpyKUKUO No yctaHoBke n paboTte ¢ npo-
rpammon no TpeboBaHMO 3aKasumnka, MOXET BKIOYATbCSA B KOMMSEKT npmbopa.
Kpome Toro, nporpamma cBsasu ¢ MK n MHCTpyKumMs Nno yctaHoBke M paboTe C
nporpaMmmon Haxogutcsa Ha cante http://www.izmteh.ru/ B iHTepHeTe.

Kabenb ans coegmHenus K MNK nogkntovaetca k COM-nopTty poseTkon DB-9F
(female — «mamay), k npnbopy - Bunkon MD-4(male — «nana»). Kabenb MoxHO
N3roTOBUTb CaMOCTOSATENbHO M3 cTaHaapTHoro kabens COM-nopTta, 3amMeHuB
Bunky DB-9 (male) Ha Bunky MD-4 (tabnuua 1).

B Tabnuue 1 nokasaHo HasHa4vyeHne KoHTakToB coeanHuTensa DB-9. Tabnuua
TaKkKe nokasblBaeT pacnanky Bunku obopynosaHust 06paboTtkm gaHHbix (DTE)
MK n poseTku, nogkrtoyaemon k npudopy (DCE).

Ta6bnuua 1
KoH- | HanpasrneHnue nepenayn v Ha3BaHne | KoH-
TaKT curHana TakT
1 < Carvrier Detect (CD) Hanunune Hecy-{
LLIeN YacTOThI
5 < Received Data (RD) lNpuHumaemsble 5
1aHHbIE
3 S Transmitted Data| 1
en| O |(TD) NepenaBaemble faHHbIE
RO[O2 4 b Data Terminal Ready
o (DTR) NotoBHOCTL OO
;FE*; 5 | |Signal Ground (GND) O6wuit
6 < Data Set Ready (DSR) lotoBHOCTH[
|ONA
- S Request To Send (RTS) 3anpoc Ha[
nepenavy
8 < Clear To Send (CTS) l'oTtoB nepega{
BaTb
9 < Ring Indicator (RI) Hannuve curHanal
Bbl30Ba

[na nepenayn gaHHbiXx npegHasHadeHbl uenn RD u TD. OcTtanbHble uenu
npeaHasHayeHbl Ans nHamkauum coctosHmna yctponcts (DTR, DSR), ynpasne-
Hua nepepaden (RTS, CTS) n nnamnkaumm coctosHms nuHum (CD, RI). MonHbin
Habop Lenen ncnonbayeTcs ToNbKO ANnA noAaknoveHuns K MNK BHewHero moge-
mMa. B Hawewm cnyyae ncnonbadyetcs Tonbko 3 uenu (RD, TD n GND).

Ana npucoegnHenuns npubopa k USB-nopty K cnegyeT wvcnonb3oBaTb
cTaHgapTHble nepexogHukn USB - RS-232 (pucyHOK 5) (B KOMMNSIEKT MOCTaBKU
npudopa He BxogaT). lNMpu atom kabenb Ans coeamHenust npmbopa Kk COM-
NOPTY NOAKMOYAETCS K NEPEXOAHUKY.
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PucyHok 5 - MNepexoaHukn USB - RS-232

[Mocrne nogknioyeHNa Takoro nepexogHuka n yctaHosku gpaveepos B 1K no-
asnseTcs supTyanbHbin COM-nopT, Yepes3 KOTOpbIN MOXHO obLaTbcs ¢ npu-
bopom. Homep atoro BuptyanbHoro COM-nopTa MOXHO y3HaTb, OTKPbIB OUC-
netyep yctponcts MK (cTpoka «IMopTbl (COM u LPT»)).

[Mporpamma «Analytics» no3BonsgeT cyuMTbiBaTb pe3yfnbTaTbl U3MEepPeHUN
npubopos, oTobpaxkaTb UX B BUAE Tabnuubl v NIMHENHOrO rpaduka.

12 TEXHUWYECKOE OBCITYXXUBAHUE NMPUBOPA

12.1 O6ecnykmBaHne gaTymnka 3NEeKTPOnNpPoOBOAHOCTH

B cnyyae 3arpasHeHus gatyMka MexaHU4eCKMMM NpuMecsiMm U ¢ UHTepBa-
JIOM He pexe OOQHOro pasa B ABe Heaenwu AN ero OYUCTKW criegyeTt oTBep-
HYTb CbEMHYI BTYIKY BHELUHEro UunuHApUYEecKoro anektpoda (PUCYHOK 1),
NPOMbITb BHYTPEHHIO NMOBEPXHOCTb CbEMHOMW BTYJSIKU U BHYTPEHHUIN 3MEKTpos
MOIOLLMM PacTBOPOM UM TLUATESIbHO OTMNONMPOBaTbL MeTannmndeckne rnoBepXHO-
CTU CyXOWN rpybon TKaHbHo.

[Mpwn 3arps3HEHUN 3NEeKTPOAOB AaTymka MaCAAHUCTBIMU OTIOXEHUAMU Crie-
AyeT Mcnonb3oBaTb MOKLLME pacTBOpbI, HE paspyllarolue getanu Koprnyca,
BbINOSIHEHHbIE U3 OpPraHMYeCcKUX MaTepuarnos, 1 He paspyLllaroLllne meTannnye-
ckne anekTpoabl. MOXHO NPUMEHATL CNUPT 3TUMOBBIA UKW CMEeCb CnupTa 3TU-
nosoro ¢ 6eH3nHoMm b-70 «Kanowa» B cooTHoweHun 1:1. 3anpellaetcs npu-
MeHeHWe Opyrnx pactBopuUTernen.

lMocne 4YnucTkM gaTyMka SSIEeKTPONPOBOAHOCTM HaBEPHYTb CbEMHYIKO BTYIIKY
[0 yrnopa.

npoeodHocmu HE JOINYCKAETCA!

Mpumensamb abpasusHble Mamepuasbi, ocmpbie npeéMemsl U azpeccue-

,;_"'f MeHssimb Mecmamu cbeMHbIe 8myJiKu Om pa3JludHbIX 0am4yuKoe 3J1eKmpo-
A Hble XudKocmu He OornycKaemcsi.
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12.2 ObcnyxmBaHue npeobpasoBaTend

12.2.1 YuncTKy HapyXHOW NMOBEPXHOCTU NpeobpasoBaTtens crneayet nNpousBo-
AUTb C UCMOJSIb30BaHMEM MSAMKMX MOIOLLMX CPELCTB.

12.2.2 lNpun cnyyanHoM nornagaHum MorLwmx nmbo aHanmsanpyemblx pacTBO-
pOB Ha pa3beMbl NPOMbITb PasbeMbl AUCTUNIIMPOBAHHON BOLAOW, TLUATENbHO
NPOCYLUNTL B NOTOKE TEMOro Bo3ayxa.

13 ABTOMATUYECKAA OUATHOCTUKA NMPUBOPA. XAPAKTEPHbBIE
HEUCNPABHOCTU U METOAbI UX YCTPAHEHUA

Cpasy nocrne BKo4eHUs npubop npoBoaAnT camoTecTupoBaHue. MNMpu obHa-
PY>XEHUN HencnpaBHOCTM Npeobpas3oBaTenst UMM AaTynka aBTOMATUYECKU WH-
anumpyeTtcsa owmnbka Ha gucnnee. lNepeveHb OWMOOK U MeToabl YCTpPaHEHWUS
npuBeaeHbl B Tabnuue 2.

[nsa yctpaHeHus owmnbok 1 npu HeucnpaBHOCTM Npubopa creayeT BbINos-
HUTb pekoMeHOauuu, npMBeaeHHble B Tabnuue 2. B cnyyae oTpuuatenbHoro
pe3ynbTata HeobxoAMMo 0bpaTUTbCA Ha npeanpusaTve, NpousBoasulee pe-
MOHT.
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MEHTbI MNTaHu4A.

Tbl MUTAHUA.

Tabnuua 2

HanmeHoBaHna Heuc-

N BeposiTHas MeTopg
Mpwu3sHak npaBHOCTEN, NX BHELL-
npuynHa yCTpaHeHus
Hee NposiBNeHmne
1 2 3 4
+ HanpskeHue aBTO-
PaspskeHbl ane- | 3aMeHUTb 9nemeH-

HOMHOIO MCTOYHMKA

fopuT 3HaK

nuTaHusa meHee 5 B.

Moput «OwmnbKa,

MUn-

raeT «0 uS/cm» wunu

«0 pg/l».

O6pbiB B Uenu gaTtyu-
ka. Nony4yeHHoe B pe-

3ynbTaTe pacyeToB
3Ha4yeHue MeHee
0,05 mkC/cm.

O6pbiB B Lenu gat-
yuKa.

YcTpaHuTb 00pbIB.

[atuvk He norpy-
XXEeH B pacTBop.

[Morpy3snTb aaTyuk B
pacTBop.

Moput «OwmnbKa,

Mun-

raet «I1 mS/sm» wunu

«M gfl».

[Meperpyska pesynbTta-
Ta. [NlonyyeHHoe B pe-
synbraTte pacyeToB
3Ha4yeHue BbLIXOAUT 3a
npegensl  guanasoHa
N3MEpPEHMNI.

[aTunk 3akopoyeH.

YcTpaHntb
KaHue.

3aMbl-

[aTtumk norpyxeH B

pactBop ¢ YOI,
npeBblLLaoLWLmm 3amMeHuUTb pacTBop.
npegensl  M3Mmepe-
HUW.

Ob6paTtutbCs Ha
HeuncnpaBHOCTb

npeanpusatTme - u3-
npuodopa.

roToBUTENMbD.

Moput «Owmnbkay,
raeTt «°C».

MUn-

[Meperpyska no temne-
patype. [lonydyeHHoe
3HayeHue TemnepaTty-

pbl BbIXOOUT 3a npe-
Aenbl  OAvanasoHa us-
MepeHMs.

O6pbiB B uenu gar-
ymKa. Hewncnpas-
HOCTb TepMoaaTyu-
Ka.

YcTpauutb 006pbIB.
3aMeHnTb AaTyuKk.

Mpn BKNOYEHUN npe-

obpasoBarens

HeT

oToGpaxeHus unHgop-

MaLun Ha gucnnee.

Ha npeobpa3oBaTenb
He nogaeTcs NUTaHus.

OTtcytcTBME KOH-
TakTa B po3eTke nu-
TaHus.

BoccTtaHOBUTL KOH-
TaKT.

OtcytctBne B 6a-

TapeNHOM  OTCeKe
9fIEMEHTOB  NUTa-
HUA WU UX HeWuc-
NpPaBHOCTb.

YcTaHoBUTb unu
3aMeHUTb 3nemMeH-
Thbl NIUTAHUA.

NokasaHug

HeycTon-

4yumBbl. [1py M3MeHeHUN

CKOPOCTM
(nepemelumBaHus)
KaszaHus npubopa
MEHSOTCS.

npoToka

no-
n3-

[NoXon KOHTaKT anek-
TPOOOB faTyMka C pac-
TBOPOM.

[Mnoxom KOHTakKT B
pasbeme Kkabens.

MpoBeputb 1 obec-
NeYnTb KOHTAaKT.

3arpssHeHns  unm
BO3AYLUHbIE NY3bIpn
B MONOCTW AaTyumKa.

[MpoBepuTb OTCYT-
CTBME 3arpsA3HeHun
N BO3QYLUHbIX My-
3blper B MOMOCTH
patymka. [lpn He-
0b6xoQMMoCcTM  ouun-
CTUTb OaTyuMK Co-
rnacHo 12.1.
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NMPUNOXEHUE A
(cripasoyHoe)

MeToauka NpUroToBsrieHNs KOHTPOSbHbLIX PAacTBOPOB, NpeaHa3Ha4YeH-
HbIX ONS rpagyvpoBKU Npubopos

A.1 KoHTponbHble pacTBOpbl OOSMKHbI BOCNPON3BOAUTL Tpebyemble 3Hauye-
Hus Y3l xungkoctn B gnanasoHe ot 100 go 20000 mkCm/cM, C NOrpeLlHoCTbIo
He 6onee (£10)% 3HadeHus Y3l npoBepsseMon TOUKMN.

A.2 YcnoBusi NpUroToBreHNs KOHTPOJTbHbLIX PACTBOPOB:

- TeMnepaTypa okpyxatoLero sosayxa (20 + 5) °C;

- OTHOCUTENbHAas BraXXHOCTb Bo3ayxa Ao 80%;

- aTMocdepHoe aasneHune ot 84 go 107 kMa (ot 630 go 800 mm pT. CT.).

[nsi NpUroToBnNeHNa 3TanoOHHbLIX PAacTBOPOB creayeT UCMOoNb3oBaTh peakTu-
Bbl, CPe4CTBa N3MEPEHUI N BCNoMoraTenbHoe ob6opyaoBaHune, nepevuncreHHble
B Tabnuue Al.

Tabnuya Al
NN HammeHo%aHme beakinba cpeacTsa OcHOBHble MeTposormyeckme un (Unn) TexXHnYe-
| V3MEPEHUiA, BCriomoraTesnsHoro obo- CKME XApAKTEPUCTUKN
pygooBaHus
1 [Kanun xnopuctbii Mo NOCT 4234. Kanudukauma X.Y.
2 Boga guctnnnupoBaHHas Mo F'OCT 6709, y25 <5 MkCM/cm
3 |[TabopaTopHbIe BECHI Mo NOCT 27425, kn. 2
[unanasoH Temnepatyp oT 0 oo 100 °C. Morpelu-
4 Tepmoctat HOCTb MoAagepXaHusa TemnepaTypbl He 0Oonee
0,02 °C.
5 [TepmomeTp [lnanasoH TemnepaT})/p ot 0 go 50 °C. LleHa ge-
nenunsa He 6onee 0,1 °C.
6 |MepHble UMnNMHApPLI Mo MOCT 1770, BmectumocTtb 500, 1000 mn.
7 |CtakaH Mo NOCT 19908. BmectnmocTtb 50, 100, 150 mn.
8 [Konbbl NOCKOAOHHbIE KOHMYECKue Mo MOCT 1770. BmectumocTtb 500, 2000 mn.
[NunanasoH Temnepatyp ot 0 go 300 °C. LocTu-
9 |OnekTpoLlKkag BakyyMHO-CYLLUUIbHBIN [raeMoe OCTaToO4YHOe AaBneHue B paboyen kamepe
He 6onee 10 MM. pT. CT.
10 [OnekTponnumTka 6biTOBast Mo NOCT 14919

A.3 Mo Tabnuue A2 ¢ NOMOLLbBI NIMHENHOW MHTEPNONAUUM ONpeaenuTb KOH-
LeHTpaumMo BOAHOIMO pacTtBopa XJIOPUCTOro Kanus, ¢ TpebyeMblM 3HayYeHUEM
Y3I1 no popmyne A1:

kK, —k

=—®e
kZ_kl

Cy

ki <k <ka,

CN1

k—k,

+———oC
kz—kl. N2

(A1),

29



NOCT.414311.002P3

roe Cny - KOHUEHTpaumsa XNopuCTOro Kanusi B pacTtBope C Tpebyemown
Yan, mons/am®;
Cni, - KOHUeHTpauumn xnopuctoro kanuma m3 tabnuubl A2 (Cyy > Ca),
Cna  Monb/am®;
Ko, - COOTBETCTBYHOLIME BbllleyKa3aHHbIM KOHUEHTpaumsam YOIl
K1 (Tabnnua A2),Cm/w;
K YOI nony4yaemoro pacteopa, Cm/Mm.

KonnyecTtBo Xnopuctoro kanusi, Heobxognmoe Ansi NpUrotToBneHnst pacteopa
3ajaHHOW KOHLIEHTpaLUnn, paccuntbiBaTb No goopmyne A2:

Mm=Cy*Me*V (A2),
rae m - KONIMYECTBO XJTOPUCTOrO Kanus, T;
M - MonsgpHasa Macca, r/Mmonb;
\ - 06beM U3roTaBNMBaEMoro pacTeopa, Am>.

3asucnmoctb Y3l (K) BOOHbIX pacTBOPOB XMOPUCTOrO Kannsa OT ero KOHLEH-
Tpauum (Cy) npu Temnepatype 25°C (monsipHas macca KCIl: M=74,552 r/monb).

Tabnuua A2

Cn, 5 0,0005 0,001 0,005 0,01 0,02 0,05 0,1 0,2
Monb/AMm

K 74 147 720 1413 2770 6700 12880 24300
MKCM/cm

Ona gunanasoHa ot 10 go 100 mkCm/cm 3HadeHme YOI npurotoBneHHOro
pacTtBopa OygeT paBHO CyMMe pacCyMTaHHOro no Tabnuue A2 n npeaBapu-
TeNnbHO N3MepPEHHOro 3HavyeHnsa Y3l gucTunnupoBaHHOW BOAbI, MPUMEHEHHOM
AN NPUroTOBEHNA pacTBopa.

A.3 B3BecuTb Ha nabopaTopHbIX Becax 2-ro Kracca TOMHOCTU XNopua Kanug
cornacHo Ttabnuubl A2. Blokcy, B KOTOpOM NPOBOAUTCS B3BELUMBaHWE, 3amnof-
HUTb He Bornee Yyem Ha 0,3 ob6bema. PacTBOpPUTbL XNOPUCTBIA Kannin QUCTUNNN-
pOBaHHOW BOOOW, MEPEHECTN B MEPHbIV UMNUHAP, He JoBoasa Ha 2-3 CM Ypo-
BeHb BOAbl B MEPHOM UUNMHAPE A0 OTMETKU, YKasbiBatoLLlen o0 beM n3rotasnum-
BaeMoro pacteopa. [loMecTUTb MepHLIN LUNUHAP B TEPMOCTAT U BblaepXaTb B
TeueHne 30 MuH npu Temnepatype (20,0 £0,1) °C, 3aTtem OONUTb MEPHbIN Ln-
NUHAP ONCTUNNMPOBAHHOM BOAOW NPU TOW Xe TemnepaTtype 0O OTMETKU, YKa-
3blBaloLen 06beM M3rotaBnmMBaemMoro pacTeopa.

[MepenuTb Nosiy4eHHbI PacTBOP B KOHUYECKYH MIOCKOAOHHYIO KOrby ¢ npu-
TepTon Npobkon, BblaepxaTb ero He MeHee 12 4. 3aTtem pacTBOp pasfnvTb B
€MKOCTW, NpeAHa3Ha4YeHHble ONa XpaHeHUA.
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NMPUNOXEHUE b
(cripasoyHoe)

ABTOMaTM4YecKasa KomrneHcauus TeMnepatypbl

B.1 BnuaHne TemnepaTypbl Ha yOENbHYIO 3N1IEKTPONPOBOAHOCTL PacTBOPOB

YpenbHaa anekTponpoBOAHOCTb OOHOMO M TOro e pacTBopa dfiekTposiMta
Npwu pasHoW TemnepaTtype 3Ha4YUTerNbHO OTNMYaeTcs. Ha npaktnke onsa oueHKu
yOenbHOW 3MneKTPonpoBOLHOCTU pacTBopa MCNOMb3yeTca yaenbHas anekTpo-
NPOBOAHOCTb, NpuBeaeHHast Kk 25 °C (Y3llys), T. €. 3Ha4yeHune, koTopoe 661510 Obl
Nosly4eHo B TOM criydae, ecnm 6bl Temnepartypa pacrtsopa 6binia pasHa 25 °C.

3aBNCMMOCTb 3NEKTPONPOBOLAHOCTU pacTBOpa OT TemnepaTypbl B LUMPOKOM
AnanasoHe 351IeKTPoNpPOBOAHOCTU U TemMrnepaTypbl HEMUMHENHAA U 3HAYUTESTbHO
3aBMCUT OT COCTaBa pacTBOPEHHbIX BellecTB. Kpome TOro Ha 3neKkTpornpoBosa-
HOCTb PaCTBOPOB OKa3blBaeT BMNAHUE OMCCOUMaLUA MOSMEKyn BOAbl, KOTOpble
pasgensaTcs Ha noHbl H 1 OH'.

OpHako Ha npakTuKe, Kak NpaBuio, COCTaB PacTBOPEHHbLIX BELLECTB M3BeC-
TeH N JManas3oH U3MeHeHUs TemnepaTtypbl orpaHudeH. [oaTomy ansg npveene-
HUSA yOernbHOW 3SIEKTPONPOBOAHOCTM pacTeBopa K 25 °C B KOHOYKTOMETpe Mnop-
TatnsHoM KI1-150MWN ncnonbayoTca nnuHenHble KO3PULNEHTBI 3aBUCUMOCTH
Y3I1 oT TemnepaTypbl KOHKPETHOW FPynnbl pacTBOPOB B ONpeadesieHHOM anana-
30He TemMnepartyp.

JlnHenHble KoahbpmumneHTbl 3aBucumocTtn Y3l oT TemnepaTtypbl Hanbonee
pacrnpoCcTpaHeHHbIX crabblXx BOAHbLIX PACTBOPOB COCTaBAT nopsgka 2%
Ha °C (T. e. 9NEeKTPONPOBOAHOCTb pacTBopa yBenmumBaeTca Ha 2% npu NoBbl-
weHun Temnepatypbl Ha 1 °C). MNpu 6onee BbICOKMX KOHLIEHTPaLMSX 3TOT KO-
3P PMUNEHT OOLIYHO MEHbLLE.

3aBNCMMOCTb yaerbHOM 3MEeKTPONPOBOAHOCTU ¥ OT TemnepaTypbl npueBeae-
Ha B oopmyre b.1:

o
Xt =X '[1+(t_25)°100]1 (51)
rAi€ y,s - YyOenbHas OnekTponpoBOAHOCTb, npuBedeHHad kK 25 °C,
MKCM/CM;
t - TeMmnepaTtypa npobsl, °C;
a - NIMHENHbIN KO3IPULUMEHT 3aBucumocTn Y3l oT TemnepaTypsbl

pactBopa, %/°C;

OTtciloga, yaenbHasa anekTponpoBOAHOCTb, NpuBeaeHHas k 25 °C, onpeaens-
eTcsa no oopmyre b.2:

e [u(t ;2(5)13‘0} 52
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B.2 Pac4yeT TemnepaTtypHOro koapgpuuneHTa

TemnepaTypHbIn KoadduumneHT pacteopa (%/°C) MOXHO onpeaennTb aKcne-
PUMEHTAanNbHbIM MyTEM, €CNKN BbINOSHUTL U3MEPEHUS YAENbHON 3NEKTPOnpo-
BoAHOCTM 6e3 npmuBeneHuns K 25 °C npu AByx 3Ha4YEHUSX TeMnepaTypsbl, U 3aTeEM
MCNosib3oBaTh crieqyllee ypaBHeEHUE:

o= A~ Zu *100 (5.3)
Xu(t, =25) = x,, (t, — 25)

OfOHO 13 M3MepeHus YaernbHOW 3NeKTPONpPOBOAHOCTM MOXET ObiTb BbIMNOMHe-
HO Npu TeMnepaType OKpYXKatoLLiel cpeapbl, a Apyroe npu Harpese Npoobl.
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NMPUNOXEHUE B
(cripagoyHoe)

Tabnuua 3aBUCUMOCTMU yCcrOBHOro conecogepxaHua NaCl BogHbIX pacTBOPOB OT yAenbHOMW 3NeKTPOoNpoBOAHO-

CTU Nnpu Temnepartype 25°C

(10,00)

(15,00)(16,00)

(17,00)

(18,00)

(19,00)

5480

8510

9120

9750

(10,37)

(11,00)

3Ha4eHus YCIOBHOIO conecoaepxaHna npm npoMexXyTo4HbIX BeJTIMYMHaxX Mexay coceaHMMnU no3anunamm Tabnuubl yp,eanoﬁ AneKTponpoBoa-

HOCTM OnpeaenstoTca NMMHENHON MHTEPNONSLUNEN:
Cc,-C
+

Co=Cot—"(r,-2)  (B1)
X — Xn
roe  Cn - YCIIOBHOe comnecoaepaHue npeaplayLien nosvuumn Tabnuubl, Mkr/am®, mr/om®, r/am?;
C« - YCIOBHOe coriecoaepxaHue nocrneaymLei noaumm tabnuupl, mxr/am®, mr/am®, riom®;
In - yoenbHas anekTponpoBOAHOCTb NpeablayLien no3uumm Tabnuubl, MkCm/cm, MCm/cm;
Xk - yAenbHas aneKkTponpoBOAHOCTL nocneayowen nos3mummn Tabnuubl, MkCm/cm, MCm/cm;
Ix - NPOMEXYTOYHOE 3HAYEeHUe yaeribHOW ANeKTPonpPoBoAHOCTU, MKCM/cm, MCM/CMm.
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INucT perucTpaumm MaMeHeHUMN

Nam

Homepa nuctos (cTpaHuL)

name-
HEHHbIX

3amMe-
HEeH-
HbIX

HOBbIX

aHHy-
nupo-
BaHHbIX

Bcero
nicToB
B JOKY-
MeHTe

Ne po-
KyMeHTa

Bxoaswmn Ne
conpoBoaun-
TenbHOro A0Ky-
MeHTa 1 aaTa

Mognucb

Hata
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