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PazpadboTraHno OTRpHTHIM aKOHUOHEPHHM o0mecrtBoM «@®uUpMa DO HAAAAKe,

COBEPUIEHCTBOBAHMIO TEXHOAOTMH M OKCIOAyaTallMM  3AEKTPOCTAHIIMM M CceTel
OPIPOC»

Ncnoasurean OH KY3BMHUUEB, E.C. COKOAOBA, AU, IIBETAEBA

B HacTroAmUX PeKoMeHAQIIUAX IIPUBEASHH DPe3yAbTATH OOCAeAOBaHHMA (IO OnpocC-
HEIM AMCTaM ¥ HenocCpeAcTBeHHO Ha 1T3C) paborhl Ha TOC aBTOMaTUYeCKHX NPUOOPOB
XUMHYECKOTO KOHTPOAA. [loAydeHHEIE BERIBOARI 4 IIPEAAOIKEHHS MOTYT OBITh YYTEHH

pa3paboTYuKaMU IPpUOOPOB OPH YCTPAHEHUHM XAPAKTEePHHEIX HEAOCTATKOB KOHCTPYKIUH,
d TAaKXe WCIIOAB30BAHB! NPOEKTHBIMU OpraHu3anuAMH U TOC B IIpaKTHKe 3aKasa M
IKCIIAVATALUY [1PUOOPOB

KaroueBble cAoBa: XUMHYeCKMHA 1ex T3C, BOAHO —XUMHYeCKMH pexuM TOC,
dBTOMATHAYECKUE NPUOOPHI XMMHUYECKOTO KOHTPOAS.

© CI10 OPTP3C, 2003



1. OBIIIAS YACTBH

B Hacroaummx PekoMeHAaUMAX NPEACTAaBACHE!I Pe3YABTATH 000OHIeHHA OHRITa 3KC-
nAayarauuu npubopoB AXK na T3C.

Bonipocu ocrauenus TOC npubopamu AXK M onepaTuBHOM HenpephIBHOM o6pa-
OOTKA KX NOKa3aHUM OCODEHHO aKTYaAbLHEI B HAcCTosllee BpeMA B CBSI3M C TeM, YTO BHEe-
Aperde Ha 0a3e MUKPOIPONECCOPHOM TEXHHUKHM ABTOMATH3HMPOBAHHBIX CHCTEM BEAESHHUA
BXP 3AeKTpOCTAHIHUK CYIIECTBEHHO MNOBHIAST 3KOHOMHIHOCTL PaboTHl 0OOPYAOBaHHUA
TIOC. I'lo paHHEM MOMU 3TO IO3BOAAET YMEHBIIUTD:

— TPYAO3aTpaTH ODEepCOHaAa XHMHYECKOoro nexa B 10 pa3 {C y4YeTOM aBTOMATH3a-
nuur XBO u BXP);

— 9UCAO HapyuieEu#d BXP B 10 pas;

— CKOPOCTE POCTa OTAOXeHUH B 1,5 pasa;
— PacxXop TOOAHBA B YCAOBHOM HCYHCACHHUHA U HEAOBHPAOOTKY 3AeKTPOIHEPIUH Ha
0,5%:

— Pacxop KOPPEKTHPVIOIIUX peareHTOB He MeHee dyeM Ha 30%;

—~ IIOBPERAAEMOCTh ODOPYAOBaHHsA He MeHee 4eM Ha 30%,;

— 9UCAO aBAPUUHHX OCTAHOBOB He MeHee 4yeM Ha 20%.

Ae¥CTBYIONIHEe HOPMATUBH 10 0O0beMy ocHallleHusa TOC npuboOpaMu XUMUUECKOTO
KOHTPOASI {paszaeA 9 PA 34.35.101 —88 «MeTtopudeckue yKa3aHUus o o0BEMYy TEXHOAO-
rU94eCKUX H3MEepeHUH, CHIHAAM3ANUY K aBTOMATHYECKOro peryAMpoBaHHA HA TEIAOBHRIX
sAeKkTpocTtannuax». — M.: ClIO Corosrexsuepro, 1990) B xadecTBe OCHOBHEIX aBTOMaA-
THUYECKUX IpUOCOPOB HPEAYCMATPHUBAIOT YCTAHOBKY KOHAVKTOMeTpoB, pH —MeTpOB,
pNa—MepoB U KHCAOPOAOMEPOB. HeoOXoAMMEIE H3MEepeHUsI APYTHX IOKasaTeAeH (CO-

aepxande SiO:™, CI HedTEeNIPOAYKTOB, JKECTKOCTE B AD.), KaK IPABHMAO, BHIIOAHSIOTCS

NePHOAMYECKH AaBOpPAaTOPHEIMHE HNpHOGOpPAMH HMAM PYYHEIM aHAAM30M IO IPHIHHE OTCYT-
CTBHA HAHU CAOKHOCTHA AaBTOMATHYECKHUX NpHOOPOB.

B mocaepHee BpeMsi HAaOAIOAGETCS pacCIIMpPEHHWEe YHCAA NPOHU3BOAWTEAEH TPHOOPOB
AXK ¥ paclmpeHHe (XOTAd ¥ HE3HAYUTEABHOE) MX HOMEHKAATYPH. JTO TaKue TPAAHIIH-
OHHEIe 3aBOAR!, KakK ITO «VsMmepureAab» (r. IoMeAb) H BHOBbL OpPraHH30BaHHEE ITPOH3-
BoAcTBa: HIIII «TexHonpubop» (r. Mocksa), TOO «Baop» (r. H,— HoBropoa), koonepa-
TUB «KBapu» (r. C. —Ilerepbypr), SAO «ABroMarmKa» (r. BAapAMHp) H AP.



Ha oTeYeCTBeHHOM DHIHKE VCTOHWYHBO AEHCTBYeT TaKKe HMHOCTpaHHasA (pupma
«IToamMeTpoH» (LlIBeiimapus), nmpuOOpPaMH KOTOPOH IOAHOCTBIO OCHAIlleHA, HAIPpHUMED,
[TepMmckas TPOC. DTa 3A€KTPOCTAHIMA BOIIAA B YHCAO OOCAEAOBAHHKIX M, TAKMM 0Opa-
30M, IOAYYEHBl MAaTepPHaAbl AASI CPAaBHHTEABHOTO aHaAM3a PAabOTH 3THX npubopoB M
OTEeYEeCTBEHHBIX.

B PekoMeHAAIUSAX IIPOaHaAU3UPOBaHH AaHHHe 22 TIC, B ToM uucae 18 — 1o ob-
DOCHEIM AMCTaM (HanpaBAeHH 6uiaM Ha 50 TOC) u 3 — 1Ho HENOCPEACTBEHHOMY OOCAe-
AoBaHHMIO 06BbeKTa. [lepedeHs TOC, OT KOTOPHIX IHOAYYEHEl OTBETH IO paboTe MpHOOPOB
AXK, npuBeAeH B TabAMIIAX 1, 2.

B macrosuiux PeKoOMeHAQIHUAX OPUHATH CACAVIOLIHEe COKpAalleHU:

ACXTM — aBTOMATH3HMPOBAHHASA CHCTEeMa XUMHUKO —TEXHOAOTHYECKOro MOHHUTO —

PHHIG;
AXK ~— @ABTOMATHYECKUHN XMMHYECKHUU KOHTPOAR;
BITY — BOAOIIOATOTOBUTEABHAA YCTAHOBKA,
BXP — BOAHO — XUMWYECKUU PEIKUM,;
CXTM — cucreMa XUMHUKO — T€XHOAOTHIECKOTO MOHHUTOPHHIG,
TOC — TEeHmAOBasi 3AEKTPOCTAHIIHA;
YIIIT — YCTPOMUCTBO MOATOTOBKH MPOO;
YOII — VAEABHas 3AeKTpHuYecKasd IPOBOAUMOCTE,
XBO — XUMBOAOOUHUCTKA.

Taoauna 1

ITepevens TIC, no KOTOPBHIM NMOAYYEHBI AAHHbIE 0 paboTe
ABTOMaTHUYECKHUX IIPUOOPOB XUMUIECKOT0 KOHTPOAS

p— l Konniecrso
Haumerosanmne TIC JCTaHOBREHHBX NPHGOpoE AXK M ﬂﬂﬁ;ﬂﬂ :
| L. oOcayxueaiowero nepeoHan
| 2 ] I I R '
| Boponexckas TIL(-1 Bcero 65, B ToMm uucne: | Bcero 4 uen., B TOM YuCne: )
KOHAYKTOMETPOB — 38, 1 yen. — 4 paspana;
pH-meTpoB — 24; 1 yen. — 5 pa3paaa;
| pNa—mepoB — HeT; 2 yen. — 6 pa3psaas;
1 L | O,—mepos — 3 I 0,06 4en/1 npubop
2 | Kocrpomcxas TP3C Beero 226, B TOM wucne: Bcero 13 4en., 8 TCx wASRE:
KOHAYKTOMETPOB — 195; 8 yen. — 4 parpsrs:
pH-merTpos — 44; 4 4en. — S PEEDSIE,
pNa—mepos — 26; 1yen — 6 partes:
—MepoB — 7 L 0,07 venf? T Srs
Konakosckas [ PSC Beero 106, B TOM yucne: | Beero 1Duz., — € 2e3papa;
KOHAYKTOMETPOB ~ 59; 0,09 ~xfey
pH—meTpos — 42,
pNa—mepos — 5,
| [ O,—MepoB — HeT
4 | Jlwneuxas TIL|-2 Beero 84, B Tom uMcne: | SosT 4= — S paspaaa,
KoHpyxromerpos — 39: 0Z = T3l
pH--MeTpoB — 42;
| pNa—mepos — Her:;
O,—mepoB — 3




Ilpoasor xerne Tabauagrl 1

Ne KonnyecTso Kanusecreo
Haumenosatmne TIC 1 KBAMOUKALMAR
n.a. - YCTaHOBAEHHLIX 1pOopoB AXK @ aamutr“n nepconana
1 2 R 4 )
5 | Hosonepxacckar (PIC Beero 102, 8 ToM wucne: Boero 3 yen., B TOM YUche:
KOHAYKTOMETPOB — 57; 2 yen. — 4 pas3pana;
pH-meTpos — 42 1 yen. ~ 5 paspaga;
pNa—mepoB — HeT; 0,03 ven/1 npubop
N 0Q,-mepos - 3 )
6 | Nepmckan I'PIC Boero 143, 8 TOM unene: Beero 10 uen.;
| {npubopsl duypmst «MTONUMETPOH:) KOHAYKTOMETPOB — 79; 0,07 yen/1 npubop
pH—merpos — 21;
pNa—mepos — 6;
| O,—mepos — 20;
KPEMHUEMEDOB — 9,
xnopuaomepos — 1;
XanbuuemMepos — 2;
| MYTHOMEDOB — 4;
HedTemepos - 4;
uamepuTeneun nerkoro mMacnd — 1
7| Nepsomaitckast TOL fleratepro Beero 9, 8 TOM 4Mche: Beero 2 4en. 5-6 paspanos;
KOHAYKTOMETDOB — 4;
pH-meTpos — 3;
pNa—mepos — 2;
N (),-MepoB — HeT ]
Pasatckas MP3C Bcero 88, B Tom uncne: Beero 4 uen. 5 paspapna (Ha OAHOMO |
KOHAYKTOMETPOB — 62; cnecapa 20 npubopos);
pH—meTpoB —~ 17, 0,05 yen/1 npubop
pNa—mepos — 7;

9 | Capanckaa I'PIC + ToLl~1 Boero 19, 8 oM yucne:
KoHAayxkTomeTpoB — 19;

pH-METPOs — HEeT;

Beero 4 yen. ¢ 3 no 6 paspaa;
0,1 yen/1 npubop

Bcero 2 yen . B TOM yuche:

1 ven. — 4 pa3pana;

1 yen. — 6 paspana,
0.1 yen/1 npubop

Beero 36, B TOM uMcne:
KOHYKTOMETPOB — 33;
' pH—-METPOB — HeET,

! pNa—-mepos — 2,
O,—mepos — 1

11 T3IL-8 Mocatepro Beero 73, 8 TOM uucne: | Beero 6 yen. (oanH macTep u S cneca-
koHaykromeTpos — 30; pe# 4—3 paspanos);

| ' pH-meTpos — 25;

| pNa-—mepos — 17; 0,08 yen/1 npubop

. 0,~mepos — 1 B

2 Tol~12 Mocauepro | Bcero 53, B TOM yucne: LaHHbIX HE MONYSEHO
KOHIYKTOMETPOB — 33;

* pH—-meTpos — 20;

pNa—mepos ~ HerT,

O,—mepoB — HeT

3 T3L~-16 Mocaxepro Bcero 44, B TOM yuche: JlaHHbIX HE NOAYNEHO
KOHRYKTOMETDOB — 26;

pH-merpos — 14;

pNa—mepos — 1;

0,—mepos ~ 3

10 | Capanxckas TIL-2




MmN
KRR 2

14 T3t1-21 MocaHepro

Fs T3U-27 Mocanepro

&

No ‘ KonuuecTeo

HaumenosaHue TOC

&.___..—-41._..__.——_———_——-——--—-——

yCTaHoBNEHHbIX Nprbopos AXK

3
Bcero 98, 8 Tom yucne:
KOHAYKTOMETPOB — 4/,
pH-meTpos — 20;
pNa—mepos - 27;

O,~mepos — 4

.

i Sl

OKoH9auue rabamgsr 1

KonuuecTso

K KBANWPHKALINA
uaaromero nepcoHana

Beero S yen. (oguH MacTep 4 cnecans
| 4-5 paspanos);

| 0,05 yen/1 npubop

Bcero 83, B TOM yucne.
KOHAYKTOMETPOB — 49;
pH—meTpos — 21;

| pNa-mepos — b;

| O,—mepoB — ;

| XECTKOMEDOB MHOGUPMD! — 1

16 | Teepckas TAU-3

7

f

|
:

}1 8 | Tpouukas "PAC

Beero 30, 8 TOM yucne:

KOHAYKTOMETPOB — 8
pH-meTpos — 21;

pNa—mepos - 1

| KOHAYKTOMETPOB —~ 7,
pH-meTpoB — 21;
pNa—mepos — 2;

0,—mepos — 1

erro 4 yen. (onuu MacTep n 3 Cnecapn
4-5 pa3panos);

0,05 yen/1 npubop

ﬂ,ﬂHHbD( HE MONY4EHO

O,—~MEpOB — HET
] Tsepckan TIU—4 " Beero 31, B TOM 4ucne. | Boero 2yen. 4-6 | pa3pAaos;

0,065 4en/1 npubop \

Bcero 108, 8 TOM yucne:
XOHAYKTOMETPOB — 87
pPH-MeTpo8 — 21;
pNa—mepoB — HeT;
0,—Mepos — Her

Beoero 62, 8 TOM yucne:
KOHAYXTOMETPOB — 39:
pH—meTpos — 14;
pNa—mepos ~ 5;

Bcero 67, 8 TOM yucne
XOHAYKTOMETPOB — 44;
pH—-meTpos — 16;
pNa—mepos — 7;

| O-mepoB—ver

| Op—mepog-4 = 000 0000000

Beero S yen. 3—5 pa3panos,

0,045 yen/1 npubop

Bcero 6 uen. (OEHH MAaCTep ¥ 5 checa-
pei ¢ 3 no 6 paspaa);

0,08 yen/1 npubop

Beero 2 yen:

| 0,03 yen/1 npubop

Boero 27, 8 TOM uncne
KOHAYKTOMETPOB — 1,
pH-merpos -~ 15;
pNa—mepos — /;

19 | Yepenevckan 'PAC

20 IOxHas T3L . JIeHaHepro
21 ﬂpocnaacxaﬁ ou--2
mascxaﬁéﬁ% -

roro

pg—

Bcero 86, B TOM yucne:
KOHAYKTOMETPOB — 37;
pH-meTpos —~ 26;
pNa-mepos — 11;

| 0,—MepoB — 12

Beero 1628, 8 TOM uvche:
KOHAYKTOMETPOB — 953;
pH—meTpos - 469;
pNa-mepos — 132;
O,-mepos — 74;
OCTaNnbHLIX TUNOB — 14

Bcero 4 yen. 5 pa3pana;

0,15 yen/1 npubop.

m_a_oz'iem;“_%_—_

Bcero 12 ven. 4-5 pa3papos,

0,13 yen/1 npnbop




TaOAua 2
CBoaAHaa raOAmua npuoopoB AXK na TOC, BKAIOUEHHBIX B 00CAeAOBaHHe

Kosuyecrso
Annaparypa, Xon-80, ggw;:"ﬁg;ﬁw Cpoxy TexoBChyxuBakms. ngg#m HexaexHbie yany Fipwieyating
W3roTOBUTE b T, CTOPOHHER OpraHM3aLUM Buinonxaembie onepayum NP SKCIAYaTALMM lNpeanoxexma
3 4 5 7 10
KOHAyKTOMETD 14 (UTAM TOU KAL, KMA - perysn- | B 311 orcyreteyior | ApoccesnbHuie 6 paspap — 2 ven. | Npubopbl
KAU-017TK . XMMKOHTDOAR. POBKA PACX0aa U YANOTHUTENbMbBIC YCTPOUCTRE, . | RORKHYE
Kucnopoaomep 3 |KAW, KMA - TEMNEpaTYph NPOBL | NPOKNALAKN. NacTMAaCccoBLIe MOCTABNARTLCS
KMA-08M, HIN1 «Texnonpubop», |~ 1 pa3s 4 gus. Ovcyrcreyior AeTann 338040M—
HIN «Texnonpubop», r. Mockaa. Conemep PIC-106 — | anexrpuyeckue NpoM3BOACTRE W3roTOBUTENEM
r. Mocksa YUCTKA APOCCRALHOIO | NPUHLMNMANBHEIE COBMECTHO
Conemep PIC—106, 11 [llomotwyp yeTpoiicTea 1 pa3B | Cxembl C YCTPOWUCTBOM
3—/1 «ABTOMATUKa>, He 0Xa3uIBaNach MECHL). Ha KAL, KMA fOArOTOBKY
r. KpoBaxaH, ApMeHus pH-—-MeTp — JoAnBKa npobut
pH-201, 23 KCl — 1 pa3 8 4 ps.
[0 «A3mepuTent», YucTka anexTpoaos —
r. [omens ) ._ 1pas B 3 auA _ )
2 | KoHaxopckas pH-201, 47 {UTAUWTPIC Texnvmyeckoe Huakoe xauectso | [InacTmaccoBLie u bONbLWKMKCTBO
P3AC O «AamepuTtenb», rp. XMMKOHTPONS W obcayxusanue nonwrpadpvmn no PE3UHOBLIC IKCNAYATMPYIO-
r. fomenb, benapycs ra30B0ro aHanuaa. 10 33BOACKMM TeXaoKymenTauum | Tpydku k pH-—-201. uMxcs nprbopos
Kongyxromerp KK-8, 5  {TNomous B 0OCBOBHMM UHCTDYXLMAM Ha pH—-MeTp KoHaencaropbi u MOPANbHO YCTa-
3-11 «AHanuTprbop», He 0Ka3biBanach N-201. DaAMoNaMny | peno
r. Thunuc TexHu4eckan kK KK-8 |
AXK--301, 4 AOKYMEHTAUMA He
3A0 «ABTOMaTUKS», WMEET NPYHLWIK-
r Bnagumup ANbLHBIX JNEKTPUYe-
CKUNX CXEM
i Ha AKK~-301 RN N i
3 | Kocrpomekan Conemep CKTM 20 {HUTAUTPIC EXeaHeBHO: KOHTROAL | 33HOC NATYMKOB InexTPOA 6 pa3pan — 1 ven. | Heobxonumo
P3C KOHAYKTOMETPH: rP. XMMKOHTDONS. W PEryanpOBKa PACX0- | KOHAYKTOMETPOS B AKK-1, S pa3pan — 4 yen. | CoOBEpPLIEHCTBO-
Keapu~1, 79 | Nomoww OKa3biBan A ¥ Temneparypbt npu nycke Onoxos | anexrponw pH 4 pa3pan - 8 4en. | Barb npobonoaro-
C.—Tlerepbypr N3rOTOBUTEND npodt. O6y4eHue Ha TOBKY M 110CTaB-
KK~-8, 2 2 pa3a B HEpenio Npou3B0acCTee. | NATbL ee COBMECT-
AK-310, 49 nposepka yposHa KCI, | KoHcynbTauss Ha | HO C MaMepuTent-
3~R «AHaauTnpnbop», npy HEobXaAUMOCTH 3asofe HbIMK RpUGOpaMu
r. TOunucw AOANBKA. |
AXK~1, 3A0 «ABTOMA- 5 1 pa3 B Hegenio
TMKa», I, BnapuMup kanbposka I
Keapy~pH, 23 pH—-MeTpos
UKTH, C.—flerepbypr no OydepHbim
pH-201, 9 PaCTBOpaM. |
KUCAOPOROMED 1 pas 8 mecaly uucTka
AKN-201, [ A4yeek l
N0 «Uamepurents,
r. fomens
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Ilpoa O/UKEHHE TaOAHIBI 2

| ' i MEecTo BhinonHeRUs TpyAnoc Konwiecrao
No Annapatypa, Kon-80, Cpoxu 1exo6CnyXUBaHUA. ' HeHapexHbie yanu nepcoHana, Mpumeuarmn.
HaumeHogaHue T13C peMOoHTa NoMowb BOZHUKAKOLLME
| nn W3roTOBUTEND Wi Buinonxsembie onepaymnu W JieTann Keanuwpukaums. [pepnoxenns
J B cmpﬁueﬁ QpraHu3aumu _ ] npu 3KcnAyaTauuv - Mecro obysenms | ptfp.n ]
} 1 1__2 . o ) 3 4 . 5 6 | 7 - E 9 - 10
4 |Jvneuxas pH- meTput’ 11-201, 25 | Lex TAU T3, rpynna no | pH— meTpul: nposepxa | HET perynapHoi INEKTPOAL 4 3nextpocnecaps | NpoexTwposars
Tol-2 1-215, 19 | pemonty npubopos NO CTAHAAPTHLIM rocTasku uamepu- | uameputenchsie. |4-6 paspanos. | npubopw, uc-
| N0 «Mameputens», XUMKOHTPONA BvdeptbiM PacTeopam | TenbHbix ANEKTPO- Obyuenne NONb3YR MUKPO-
r. Fomensb, benapycs — 1 pa3 8 Heaenw. A0B. Ha T3, NPOUECCOPbL.
KonayxromeTp AK-310, 39 KoHpyxtomeTp Kucnopopomep Her membpat 4 anextpocnecaps | ObecneunTs
3--11 «AHanuTnpubop», AK-310 — 3ameHa KMA—-08M — AR pATIMKE. 4-6 pa3panes. | BO3MOXHOCTH
L r. TOunucu dumrpa 1 pas s exenHesHas Her anextpnye-  { Obyuenne Ha TILL | peMoHTa MeM-
Kncnopopomep J | O mec. NpomypBKa HACTPOWKa CKUX NPUHLANK- Opainioro Hnoxa
KMA-08M, YYBCTBUTENHHOMO N0 aproHy. ANbHbLIX CXEM KMA-08M
HMN «Texuonpubop», anementa 1 pa3 e Hacrpoitka |
r. Mocksa r 6 mec. Kannbposka | HeyaoOHa
B o . L 1pazpbmMec - - B
i 5 |Hososepkacckas |AK-310, 3—A «Ananur- 57 TL[TAM P3C 1 pa3 B 6 iHew — HacTo 3acopsiorcs | inadparma
rPaC npubop», r. Toruancy | ID. XMMKOHTDONSA. OCMOTP, KOppekums | ApOCCent BLICOKOro | aHann3aropa 4 paspag — 2 uen.
pH-201, 42 | Nowmotyb pacxoaa npob, fiasnenms. BuixoaaT | KUChopoaa. D paspag —1 yen.
(10 «Mamepurens», HE OKa3biBanach KOHTPOJIb NOKA3aHKi | u3 CTpos meMbpa- | CrexnsHtbie Macrep
| | r. fomens, benapycs ’ | naboparTopHbIM Hbi. Her nprHumnm- | namepuTenbHbie
AHanU3aTop KMChopona 3 npubopom anbHLIX ANEKTPO- SREXTPOAN
KAM—04-2 ‘ CXEM B TEXAOKYMEH-
- Lt- L .
6 |[llepMcxan KOHAayKTOMETPbI: I pynna xumMm4eckoro Pa3/veaens — npoays- Pene nepexnioye- | pynna u3 10
P3C 8278, 30 | xoHTRONA U rA30B0rO K3 UMNYALCHON ANHWM. HUA TEMNEPATYD- | YEeNnoBeK Ha BCe
MONEC 8920 34 |anann3a ACY TT1. Pa3/meC — KOHTPOND- HOTO KaHana — npubopus
ABYXKaHANbHbIIA Ha sce npubopi Has NPOBEPKA. 12 wsv. Npeaycn-
bupMbt «TTONMMETDOH» Pa3/keapran — pesu- arens — 6 wr.
3uA MMAP3BAWYECKON [pecOpazosarent
CXEMb ~ 4 yr.
DH—-MEeTPH: Pas/vegens — npogys- | Kpncrannuzayus flnaTot UMPPOBOro
8270, 6 KA UMMYILCHOW SIMHKK. | PACTBOPA 3NEKTPO- | U N3MEPUTENBHO-
| MONEC 8930 9 Pa3/mec — xoHTponb- | nuta KCL BCriomora- | ro mogyns
| ABYXKAHANbHBIN HanA NPOBEpKa, TeNLHOIO ANEKTPOAR |
{ dupmbt «[ToAMMETPORS kanmbposka.
Pa3/xsapran —
PEBU3WA rMapaBnne- |
CKOMN CXeM!
]
N-215, 6 2 pasa/venenn— | [oteps WNameputensHbie v
N0 «U3mepurenb, pesuans YyBCTBUTEIBHOCTH | BCNOMOTaTeNbHbIE
r. fomens rMAPABIIMSECKON 3NEeXTPOADs ANexTpOsb:
CXEMb,

kanubporka




Kucaopoaomephi.
Oxistat 5020,

Oxistat 8878

$burpMbl «[lonuMeTpOH»
(Wseituapus)

Kpemuuemep SILKOSTAT
8890, LECTUTO4EHHIIN
pupMbt «[lOAUMETPOH»

Hatpuemeph'

Sodimat
WECTUTONEYHBIN,
Sodimat 8873.1
dupmbl «[TonMmeTpoH»

Conepxanve Fe SIGRICT
K165

ConepxaHvie KUCNOTH,
W04, CONMK:
AKK-M-02, NO «A3me-
puTenb», . fomens.
MONEC 8921

PupMbl «[ToNUMETPOH»

Pa3/Henens — npoays-
Ka UMNYNHCHOK IMHUAN.
Pa3/mec — pesu3us
rMOPABANNECKON
CXEMbl, KOHTPOMbHAA
IPO8epKa.
Pa3/keapran — 3aMeHa
peareHTosB

Pa3/nenens — Nposys-
Ka UMNYNLCHOW MIAHUM.
Pa3/mec — pesu3na
FUAPABNANHECKOM
CXEMbi, 3aMeHa

DEareHToB, KOHTPOAbL-
Has NPoBEpKa.
Pa3/xsapran — xanub-
pOBKa

Pas/wesiens — npoays-
K3 NMIYALCHOU JIUHWM,
Pa3/Mec — 3ameHa
DEAreHTOB, KOHTPOJIb-
Has NpoBepKa.
Pa3/ksapTan— kanmb-
DOBKA

Pa3/+eaens — Npoays-
K3 MMNYNLCHOW NIAHKA.
Pa3/Mec — KOHTPONb-
Ha® NpOBEpKa, kannd-
POBKA.

Pa3/ksapran — pesu-
3vs TRAPABAMNECKOU
CXeMtd

Pa3/mec — KOHTPONb-
Has NPOBEPKa.

Pas/xsapran - pesun- |

3UR TMAPABNYECKON
Cxembl, kanudpoBka.

Pa3/Mec — KOHTDOAb-
HaA NPoBepKa.
Pa3/xsapran — pesu-
3vfl TUAPABANYECKOIA
CXeMb), Kanubposka

INEKTPOHHDIA
6nok Datalit —

4 .
MexaHuyecxan
YaCTb NepucTanb-
TAYECKOrD Hacoca
~ 10 wr.

MexaHnyecxas
4acTb NEPUCTANL-
TUYECKOID HAcoCa
- 10 wr.

JlaMnbl ManyueHus
— 10 wr.

Feperopaior
Namnb
GOTONPUEMHUKOB

Buipaboranu

PECYPC 3000TOM
xaron v cepebpa-
HbiA aHOA —
13 wr.
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IIpoporskenne TtabARIb 2

il . ol

f—_ - [. S Megro Bur;nueum N 1 T ) iy
No Annaparypa, Kon-Bo, Cpoxy TexobCnyXuBaHua PYAHOCTA, Hexapnexxbie yansl NEpCoHana, [puMeyaHus.
Haumerosanue 13C | pemouTa. flomoub BO3HMKAOWME
| ni-., o usroroéure'nb L. *cmpouu it opr_arnuaauu_m_ BHHOJIH':’I&MEE o_n_e_pauuu npw S:T nyaTaLM " nerlanu Mkzan&:?;um::: a I‘Ipe,qnoxeuﬁﬂ
1 2 3 4 5 6 T 7 8 g 10
T Copepxanue xnopuos: | Paa/uepens — rpoays- HeHanexHas T
CONDIMAT L K& UMNYNECHON IMHWN, pabora cucTembl
LECTUTOYEY HBIA Pa3/mec — pesusust OXNAXACHNS
| dupmbl «[loauMETPOH» FMADARNUYECKOIA D1 -G
CXEMb!, KOHTPONLHAA
NpOBEpKa. |
Pa3/xeaptan — kanub-
poBKa
Kanbupemep Pas/nenens — npoays- Mexanniecxas
CALCIMAT 2 K3 UMNYNLCHOM NUHUMK, YaCTb NEPUCTANL-
6—TOMEHHBIN Pa3/MeC — KOHTPONL- TUHECKOTO
OupMb «[10NMMETPONH HaR NpoBepka, 3aMeHa Hacoca
peareHTos.
Pa3/ksapran — pesu- |
315 r’MAPABAKYECKON
CXEMA
MyTHomep AKT-94 4 2 pazafwepenn —
PEBU3VA FUApaABINYE-
CKOW CXembt.
Pa3/mec — nposepxa
o ] . BLIXOAHOI O CurHana _ _

7 |lNepsomaitckan | pH-201, 1 10 |OiaMTal [pombiBKa patyka | He xsaraer uamepu- | Inexrpoas ana | Ha Bce npnbopal | 3aMeHnTs
o4 pNa-205.1, MO «U3me- ‘ 2 | p. XMMKOHTPONA XOHAYKTOMETPa 1 pa3 | TenbHbiX INeKTpo- | pH. 24en. Su ¢roponnacrosbie
JleHsHepro puTen», . [oMenb, B NOAMOAA. nos ans pH. Jaryukv koHpyx- |6 pa3psnos. YINOTHEHNS HA

benapych 3anuska KCl u ammua- | Her npuHuMnnans- | TOMeTpos O6yuenve Ha TIL| | BaKyyMHYIO
AK-310, 3—n «Ananur- 2 KA B HaTpUemep 1 pas | Hbix ANEKTROCXEM neauny Beectu
npubop», . TOwMCH i B MECHLL ans pNa TEPMOKOMIEHCA-

8 |Pn3axckan KonpyxromeTphl. ObbeMHbIA PEMOHT Texxuyeckoe obcny- | Orcyrcrsue uau HeHanexHoe Ha oaxoro XenarenbHo
P3C «Kpapi», C.~Metepbypr | 22 |BuinOnHAeT «Pa3aHb- XUBaHWe No 33B0- HEAOCTATOMHOCTL | anexTposnl pH,  {cnecaps S pasps- | UMETH BTOPUYHbIE

AK-310, 35 | 3HEPropPEeMOHT». BCKMM UHCTPyKumsM | UM, pNa na — 20 npnbo- | npubopul
KK~-8, 3-8 «Avanutnpu- | 2 | [lomoran B 0CBOEHUM | Croxuan kanwOpos- POB. P1~160
6op», r. Tounuck HI 1N «TexHonpubop». xa KMA-O8M. [lepconan 00y-

KAL-0171K, 3 [ Texylmin PEMOHT B rp. Hacroe 3arpssHenue YaNCR Hanap4m-

HIN «Texsonpubop», xumMkoHTpons LITAW anexTpogos pH, pNa. Kamn

r. MockBa HenanexHsan nogaya

pNa-012, 1 amMMKaKa B 3ne-

HIN «TexxHonpubop», TPORHYIO RYEMKY,

r. Mocksa pNa

pNa-201 b




I

pH-261, 1O «HU3mepn-
Tenb», . foMens,
benapychb

Keapu-~-pH, C.—lerep-

KMA-08M, HIIT «Tex-
Honpubop», r. Mockea
PIC-106,

3—N, «ABTOMATVIKA»,

r. KnpoBakaH, ApMeHus

pNa—~mep, HIM «Texuo-
npubop», r. Mocksa
KucnopopomMep
Mapx-402, TOO «Baopn»,
r. H. Hosropoa
KorpykromeTp AK-310,
3~ «Ananutnpudop»,
r. TOumacH

Conemep CKM,
PIC-106,

3—fi “ABTOMATVKa®»,

r. KuposakaH, Apmexus

11 [TSU-8
Mocaﬂeqro

Kongyxromerp AK-310,
311 «AHAUTAPROOD»,
r. JleHunaxaH, ApmeHus

pH—-METPH:

pH-011,

HIN «TexHonpubop»,
r Mocksa

pH-261

pH-201

pH-220,

10 «Usmeputenps,
r. fomens

16

12

13

21

1

1
13
10

LUTAU rpynna P3C~106 —uucrka  |flpu unctke cuta | 4acTo 3acopsior- |4 uen.
MUPOMETPUM Apoccenen, NPoMbIB- | HyXHa NoMHaN CA AApoccenu. 3—6 pa3panos.
Ka, NPoAyska, nposep- | pa3bopka patmka. | Huakoe kavectso | Mepconan oby-
Xa NnoTHOCTH Aaryumka. | Heobxoavwmo CBApHLIX Wa0B yancs Ha T3l
Peryanpoexa KoM- HECKONbKO Pa3 B rog,
nnekva 1 pa3 B KBaP- | MEHATb NPOKNGNKM,
Tan TexpokymeHTaLus
- - HENOAHaA B L L _
L{TAU rpynna PAC~106 —vuuctka | Jaruukm P3C flpoknaaxm, 1 yen. - Rarukn P3C
TUDOMETPIN apocceneit — 1 pa3 | CuibHO KOPPORMPY- | M30AATOPL 4 paspag. U3roToBNATL U3
B MECSL]. 10T — TPYAHO parumka PIOC. 1 yen. - HEPX. CTANM.
AK-310, pNa—mep — | pasobpars. Wameputensisie |6 paspag. YayuwmTh Kave-
yCcTpasenue sennot- | Oreyrcraue wam ANeKTPOAK, O6yuenue na T3l ] cTBO CRapXM.
HOCTEW, NpoBepKa HEJIOCTATOMHOCTD | pa3AnuHbie AK—310- w3vath
NO CTaHAAPTHLIM 33Ul nna AK-310 | npoxnapgxu, U3 KOHCTPYKLUM
6ydeprbim pacteopam | PSC. | PE3MHOBbIE potaMerp,
1 pa3 s Hepenio HeronHaa Texaoxy- | 1pybkn ana ¢unLTp M3roTas-
MEHTaUMS AK-310, AIABATH M3 HEPX. |
pNa—mep. Her CTanm. ’
ONLiTa 3KCnayara- pNa—mep
LMK KMCAOPOSIO- HEPEMOHTONPY- |
. I mepa Mapk-402 o fopeH
[ pynna chedl, [0 3aBOACKOR InexTpoAuTUYe- MopanbHO 1
U3MEPEH 1 | MHCTDYKUMK CKUE KOHBEHCATO- huanyeckm
xumionTpona T34 pbi yeTapenm, HyxHa
3aMeHa
Jasop—usrorosurens | 10 3aB0ACKOiA Hapywexue nosu- | Hexapexen
MHCTRYKLMK posatvia KCL u3—3a | ncrexarens KCI.
| KOPPO3UNA Hexay. naitka s
UCTEKATENS IMEKT. CXeme
[pynna criew. namepe- | 1o 3a80ACKOiA TPYAHOCTL perynu- | SnexTponuTnye- CHRT ¢ npoms-
UM M XUMKOHTPOAR TOL | MHCTDYXUMW DOBaHMA NPOTOKa | Cxuis xmoy, Orxas BOACTBA
KCL. Yacrasn Ha- npeobp. N-201,
crpoika npubopa | [1-215 HeCkonbko
pas 8 rof.
Orxa3 BX. ycunu-

I Tens
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IlpoporxeHne 1a OAHLHBI 2

[ s W S
MecTo BuinonHeHus
No Anna a, Kon-Bo, Cpoku TexobcnyxuBanus
I an Haumenosatine TIC narmgg:ly'rpenb LT, cm‘::eomaﬁmm:la:nu Bﬂmonuuemueglepaum
1 2 3 4 5 6
Harpuemepw: [ pynna cney. uamepe- | llo 3asoackon
pNa—012, 1 | Hu# 1 xumkonTpons T3, | uHCTPYKUMK
HINN «TexHonpubop»,
r. Mocksa
pNa—201 6 (Ipynnacney. wamepe- |Hactpoiika npubopa,
HW#t v xuMkonTpons 1AL, | nposepka BCNOMOra-
TENLHOMD 3NEKTPOAa
1 pa3 8 Mecsiy
pNa-205/2, 4  |pynnacneu. namepe- | To xe
MO «3mepurenss, HUA W xuMxoHTpOoNs ToL
r. fomens |
12 [Tal-12 7 = [pH=011, ronTpon
— pH-011 16 |HAN «Texxuonpubop» pH-011, xoHTpons
Mocsxepro KOHAYKTOMETPL!: KAL-021, Pacxona, KOHTPORL
KAL-01771K, 4 KAU-O17TK yposHs KC, xoHTpont
KAL—-021, 3 TeMnepatypol, 3aMeHa
HI «Texnonpubops, punsTpa.
r. Mockea | LITAY rpynna nupomet- | KAL, AK-310 —
AK~310, 3—p «Asanur- 26 | pun 3aMeHa PUALTPa,
L npubops, r. Touamcu N L NPOMbIBKA AATHMKS
T3Ll-16 pH— merpu: N-201, Liex TAU TALU. [1posepka no crau-
Mocauepro 1-215, NO «A3mepyu- Oxa3uiBan nOMOoUb B AApTHHIM BydepHbim
Tenb», . [ oMens, HANAAKE U OCBOSHUN M | PACTBOPaM 1 UMUTA-
benapyco BEAET PEMOHT TOpam 2 pasa 8 roa
KOHRYKTOMETD HINIM «Texxonpubop»
KALI-017TK
Kucnopogomep
KMA-08M,
HOM «Tex#onpubop»,
r. MockBa
AK-310,KC~-211,
CVII, r. NexnnHakaH,
ADMEHHS,
WPP O3AM, r. Mockea o
14 |ToL-21 KOHAYKTOMETPH: [pynna cney. Texobcnyxissatue
Mocauepro AK-310, uamepenuis TIL Mo 3aBOACKUM

3—R «AH2AMTNPUOOP» |
r. JlenuHakau

WHCTPYKUMAM

KOAM4ECTBo
ngzﬂ:;g’u":ﬁ o HeHaaexHbIE Yansl nepcoHana, l {1pumeyaHms.
NpW 3KCNAYaTaUMN W AcTank ﬁﬁ:d;gmﬂ Mpeanoxerus
7 8 9 10
OnexTponuTHye- ) T
CKue KOHAEHCATO-
b
opaua aMmuaxa Npubop ¢ HACoC-
NEPUCTANbTUYECKUM HOM NOBAYEN
HaCOCOM He obec- AMMWAKA HE
newvsaeT AO3NPOBKY | | paborocnocoben
[lonavya aMmuaxa |
OCYLLl. IKEKTOPOM, a r
| npoba caMOTEKOM, l
YT0 UCKNOMUNO
TPYAHOCTM NpA |
akcnnyaraum b - ) -
B TexgoxymeHTallum
HIN «Texxonpu-
BOp» HET IneKTPH-
4ECKUX NPUHLMNN-
ANbHBIX CXEM
[py HANMYUW Hexkayecteennan | He o6ysanca Heobxoaumo
3anacHLIX Yacreit, | 3anopHan apMma- UCNONL30BATH
TPYRAHOCTEW He Typa Ha H- npv NPOEXTUPO-
BO3HWKAET. KATUOHUTHbIX BAHWN ¥ K3rOTOB-
TexHnueckan dunsbrpax, nexwvu bonee
AOKYMEHTALMS HE | MOCTABAAEMBIX K HaAEXHbIe
WMEET NpuHLNU- | npubopam KOMIUIEKTVIOLLME
| anbHeiX anexTpuue- | AK-310, panuoAeTann
ckux cxem yanos 1 |KC-211,
bnoxos. KAL-017TK
Nonurpadua Rarunk
HU3KOIrO KAYecTsa | TeMneparypul Ha
KAL-017TK
bonbinan JTaMnouka Haka-
WHEPLIMOHHOCTD mBaHus Ha 3,5 B
npubopa 4YacTo neperopa-
er.




tl

KBY--5M, ALK,
r. XapLKos

pH—merpot: 1-215,
MO «Wamepurenss,

r. foMens

Mogens 9135

Pupmnt «[TonumeTpoH»
Harpuemepu
pNa—-201,

110 «Uameputents,

r. Fomens

O,—Mepoi: Oxistat 8878
Pupmut «[TonumeTpoH»

l KOHAYKTOMETPbE:
KAU-017

| KAU-037

KALI-021

Cnd 031

13U-~-27
Mocasepro

pH-MeTpL;
pH-011
pH-01114

pNa—mep AH 012
O,~mepb:
KMA-08M
KMA-08M.3,

HAN «Texxonpubop»,
r. Mockea

3 {Cepauctioe obcayxwsa-
HWE U3rOTOBUTENEM

14 |Tpynna cney. namepe-
SRS

Z7 {Tpynna cney. namepe-

3ameHa koMnnexTa: Ha | HepeMOoHTONpuro-

xucnote — 1 pas/frop,
Ha WENOHM —~

1 pa3/2 ropa.
JameHa n3mepuTess-
HEIX ANEKTPOA0B ~

1 pa3/2 rona
be3orkasxan pabora

¢ 1999r.

3aMeHa uaMepuTens-

HutA T3LL C NPUBAEYEHU- | HbiX INEKTDOROB —

em AO «CoroasHeproas-
TOMATVIKE»

4 |[pynnacney.
uamepernn Tl

(pynna cney. uamepe-

16 |Tsepckasn

pH— MeTpL:
ToU-3 P

-261,

N-215.

NO «U3meputenss,
r. fomens

pH- 011,

46 | HUN N XMMKOHTPONS
1 T3l Cepsuc
2 | HNN «Texxnonpubop»
3 | no norosopy
17
2
6
8
2
Llex TAW TAL,

10 |yyacrok KWIL.
9 {{lomMOLib B OCBOEGHMM He
0Ka3biBanach

] paa/rgq.
HacTponxa no Crau-
PAPTHLIM PACTBOPAM
— 1 pa3/2 mecaua.
JameHa aarivka u
ANEXTDONUTA

1 pa3/nonropa.
[locTaska pupmul

[pombiBka anexTpo-
nos — 1 pas/3 mec.
CpasHetue ¢ nabopa-
TOpHuIM MPMOOPOM —
1 pa3/Henento.

3ameHa 3nexTpoaos:

xnopcepedpaHoro —

| pa3/roa, u3MepuTenb-

HOTO — Pa3/2 ropa,
xanubpoBska 1o
bydepHbiM pacTBOpam
— pa3/3 mec

F

Harpuemephl #
pH—MeTpH: nposepka
NO CTaHAAPTHLIM
GydepHbIM PacTBOPaM
~ 1 pa3 B Hepeno.
KOKOyXTOMETPH!

JACH

Orcyrcrayer 1emne-

PaTYpHas KOMAEH-
caups

Fiprbop nogkmova-
eTCR K YCTPOUCTRY
NOAroToBKY NPOOHI

Hectab. x—ku
ANEKTPOLOB.
LLinaxkosanme

uerexarens npobw:.
Hectab. x—xu
3NEKTPOROB.
VHEpUMOHHOCTb
BLIXOAA HA MANbIX
3xavexmax O,

——

obCnyxuBaHue
e Y10BRETB.
HenapexeH
nepucTansTHYe-
CKWIA HACOC
NORAYM aMMUaKa
3 yen.
3aBUCUMOCTDL
OKa3aHui OT
TEMIT—Pbl PO
Ounetpyiowpe | Cnecapu B 3MMN ponxHb
CeTKN B 4-6 paspagos. | 6umb ana pH-
H—kamonuribix | OBydenue Ha T3L, [ meTpos n pNa—
KOOHKAX Mepos kabenm ¢
pa3bemMamu s
I xanubpoaku.
Mpubopst gOMKHL
| NOCTaBAATLCA
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OKoHYaHHe TaOAHIOBI 2

Konuyectao
MecTo BhinoaHeHus TpyaHocTw, [
Annaparypa, Cpoxu Texobenyxvsanns HexagiexHbie yanu nepcoHana, Rpumeyanns.
Hanwmerosatme TOC W3roTOBUTENb m%iﬂf::?og;ﬂﬂa"fw Brinonnsempie onepaumy | paﬂ:gﬁg#:‘f““ M AETan h::iﬂg%%ﬁlﬁtﬂi : fipeanoxenus
2 3 6 7 8 [ 9 10
HTTT «Texnonputop», K-310: 1 pa3 6 COBMECTHOC |
r. Mockea MECAL, — TeXo0CRYXK- YCTPOCTBOM |
KoHAYKTOMETD Baue, 1 pa3 B Hepe- NOATrOTOBKY
AK-310, 3—n «ABTOMa- Mo — NPOBEpKA npo0b!
ThKa», r. KuposakaH PACX0Aa W MOKA3AHWM
Harpuemep
AH-012, 4
| HNN «Texnonpubop»,
| r. MoCkBa
17 LTBEDCKaFI ) FIH:_ METDb: AT Brewnwv ocmotp, | Npobonoarotoexa | Mamepuienbnbie |2 cnecaps Heobxoanumo
Toll-4 ~215, OkasbiBan noOMOLLb ONUCTKA OT TPA3M. | HE CNPaBASETCA C | ANEXTPOAL 4-6 paspancs. | co3gasath v
1-201, {10 «3mepu- 4 | B Hanagke Mo rpaguxy | OXNaXACHVEM Obyyancs Ha 6ase | npuobperars
Tenb», . fomenb | HI «Texxonpubop», npo0bE LUEHTPA W3MEPUTENbHYIO
KongykTomerp Ir Mocksa Kpucrannuaauva NOArOTOBKM TEXHUKY HOBOIO
KBA—4, HNO 2 | KCI 8 anekrponuti- 0AO «TsepbaHep- | nokoneHun ¢
«XMMABTOMATUKa», YECKOM KAIOYE npu ro» aHANUTUYECKMMI
| r. Xapbkos 0CTaHOBE KOTNha. bYHKUMAMU
KonaykTomeT JlokymeHraums He - *
KAU-017TK | 2 | KMEeT 3nexTpuye-
Kncnopoaomep CKWUX NPUHLUMNNASb- .=
KMA-08M |1 HBIX CXEM.
Na-mep, 2 onurpadpus |
N «TexxHonpudop», YAOBNETBOPUTEAD-
r. MoCKBa Han
3WUN Hepocratouen
: MLK3A AK~-J10, 3—-n, «Axanur- 0 | LITAU TP [eXHU4ecKoe epocrartoded JULL. 1 @roponnactossie |5 yen BHepATS Aprbo-
aC nﬁuﬁop», r. Thunucy 24 | 1rp. XMMKOHTDONS oBcayxusasme no Hapyuierue repMe- | ynaoTHEHWA. 3-5 pa3panos Dbl HOBOTO
pH-201, 33BOACKUM TUMHOCTU AarumkoB | HacTo otkasuieaer | COyvenve Ha NOKONEHNA 1
NO «Aamepurens», VHCTPYKLIMSIM npecb Tens | P CHCTEMBI MOHU-
. fomenb _ U,T ) . ~2) TOpUHra
19 {Yepenerckan DHIYKTOMETD AL TPX Texunueckoe obcny- | Her 3U Macrep, HeobXx0AMMO
PIC ~0171K, rP. XVMKOHTDOAS. XUB3HME N0 3380~ | HA NpubopL: HIT S Checapei BHeapATo NPubo-
LU1IOM Tynaaxepro 5 Oil{b OXa3bIBaNM ACKUM UHCTPYKUMAM | «TexHonprubop»., 3-6 pa3panoB. | bl HOBOIO
Kucnopogomep Tynsxepro | JlokymeHTaums Obyuenue B LITAV | noxoneHus.
KMA--08M, 4  {HINA «Texsonpubop», | YAOBNETBOPUTENL- Ha P3C sHenps-
HINN «Texxonpubops, r. Mockaa Han erca CXTM
r. MockBa | -
pNa—mep M1-261 5
| 253201 14
MHUEMEDb! |
X2/p, 38-F, | '

7
| KemMGpuax | 4



20 |{Oxuan T3
Jleti3Hepro

fipocnasckas
Tal-2

22 19pocnaBckan
TaLl-3

Konpyktomerp AK-310,

3—f «“ABTOMATUKD»,

r. KuposaxaH, ApmeHmn
pH-—MeTpuI:

pH-201

pH--202

HaTpuemep

pNa'""205 21

MO «U3mepurenss,

r. fomennb, benapyco

Kucnopoaomep
Mapk—-402,
TOO «B3ops,

r. H. Hosropon
pNa-205.1
oH—meTp pH-201,
N0 «ameputenss,
r. fomens, benapyce

Conemep C3MC ¢ tpems
| RATYNKAMMN

pNa—205.1,
pH-215,
10O «Mamepurens»,

r. fomens
KoHueHTpaToMep
AXK-301, 3A0 «AsT0-
MaTuka», r. Bnagumup
KoHayxromerp
KBA-4, YLNK,

r. XapbLkos
Kucnopogomep
KML-06,

BTN, r. Mocxea,
Mapk-402,

TOO «B3op»,

r. H. Hosropon

|

Cl

1

KOMnN.

11

Texnuueckoe obcny-
XrBaHue no 3as0-
ACKAM VHCTRYKUMAM,
HO He pexe 1 pasa

B MEC.

OcMOTp AaT4KKOB #
YCTPOUCTB MOATOTOBKMA
NPODL! — EXEAHEBHO

[ pynna cneuwu3MepeHnin
u xumkoHTpona TIU

JaBon—U3roTOBUTENN
OK23bLIB/T NOMOLLS
B rapaHTUMHLIN

nepuos n Npu
OCBOEHUN

HacTpoitka no CTaH-

PAPTHLIM BYPEpHbIM
PacTBOpaM npu
3aMEHe U3MepUTeNL-
HBIX ANEKTPOAOS,
KanubpOoBKa

[ pyrina cnewyamepenmi
T3u

Yucrka uameputenb-
HbIX SNEKTPOA0S,

ponuska KCl. (posep-
Ka NO CTaHAZPTHLIM

[ pynna Ka4eCTBEeHHOMo
aHanm3a LTAW
[loMOlLb OKa3LIBaNU"
3A0 «ABTOMATHKAY,

r. Bnapumup

BTH, r. Mocksa

1 pa3 8 Hepemo.
3amexa punsTpyoLe-
rO Marepuana, 3ameHa
ammuaxa 1 pa3 B
mecsu,. Ouncrka u
NMPOMBIBKA RATHNKA

1 pa3 8 6 mec. 3amena
MemObpaH, anexTpony-
T3, TeI0HOBON
NexKu o Heobxoam-
MOCTH

GydepHbiM pacTsopam |

3-3a 3acopa t HenapexHocte | 2 yen. obenyxu-
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2. PE3YABTATBI OBPABOTKH AAHHBIX
1O DKCIIAYATAIIMM ITPUBOPOB AXK HA TC

2.1. KOHAYKTOMETPSI H XapaKTepHble HEMCIIPaBHOCTH,
BO3HHKaIIHe NPH UX 3KCNAYyaTalluM

2.1.1. Ha o6caepoBarubix 22 TOC ycTaHOBAEHO Ha Nape, DUTAaTeALHOH ¥ KOTAOBOM
BoAe, BITY 953 KOHAYKTOMeTpa, U3 KOTOPHX OKOAO IIOAOBHHEI (450) COCTaBASIOT KOH-
aAykToMeTrpsl AK-310 3aBopa «Anaautnpubop» (r. AeHHMHakaH, ApMeHH:d). AHana3oH

uaMeperus YOIT 0— 100 mxCwm/cM, BEIXOA 0—5 MA, morpeulHOCTh +4%. CpPOKH BBOAQ B
SKCHAyaTallur — C 1974 r. no 1988 r. DAeKTPOCTAHIMM OTMEYalOT HapsAy C XapaKTep-
HEIMH HEeHWCHPaBHOCTAMH HOPUOOpa, KaK TPABHUAOC, €r0 HAAEKHVIO paboTy U NPOCTOTY
TeXHHUYecKoro ob6cAaykuBaHUg. OCHOBHEIE 3KCHAYATAIJHOHHEIE HEAOCTATKH KOHAYKTO-
MeTpa:

— OoAbOIass MHepuHOBHOCTE. Ha mameHeHue YOII cpeaprl MpUOOp peardpyer MeA-
ASHHO, NO3TOMY IpH HopMarusauuu BXP mocae mapymenus (Y311 BHIIe HOPMEI) 3KC-
NAyYaTAallMOHHEIM IEePCOHAA AOCTATOYHO IPOAOMKHUTEABHOE BpeMs HEe IIOAyYaeT AOCTO-
BEpHOU MHQOPMAIIUH,

— CTapeHue 3AeKTPOAUTHUYECKUX KOHAEHCATOPORBR M B CBA3HM C 3THM YacTasd HUX 3a-
MeHa (onpeaeAsieTcAa 110 ABHOMY HeCOOTBETCTBHIC YOll AMana3oHy M3MepeHHsd).

Ha 6oapmiHCTBe TOC kKoHAyKTOMETP AK — 310 BRIpAa®OTaA CBOU pecypcC, MOPAAL-
HO ¥ (PU3UYECKH yCTapeA U TpebyeT 3aMeHHl. [Ipy 3TOM MHOrue SA€KTPOCTAHIIUM OpH-
eHTHUPVIOTCSA Ha KOHAYKTOMeTp KoomnepatuBa «Ksapmn» (r. Ca"kr—IllerepOypr) —
«KBapii— 1», KOTopH# 6€3 epeMOHTaKa Ccoraacyercs ¢ pAaraukoM AK — 310.

2.1.2. N\arnee TII0 CTeneHd IMPUMeHseMOCTH (77 1UIT.) HUAET KOHAYKTOMETP
KAII-017TK npoussoactBa HIIII «Texumompubop» (r. Mocksa), pAuana3zoH H3MepeHHUA

Y2IT xotoporo 0— 10000 MKCM/CcM ¢ 6 aBTOMATUYECKU YCTAHABAUBAEMBIMHU IOAAMAIIA-
30HaM¥; BHXO0A 00— MA, norpemtHocTs +£1,0%. [Ipubop UMeeT aBTOMATHYECKYIO TEPMO-

KOMIEHCAlUuIo u3MepeHMN YOIl ¢ npuBepeHMeM IIOKa3aHUM K TeMIilepatype -+ 25°C.
BeinyckaeTcss KOHAYKTOMeTp ¢ H — KOAOHKOM U 6e3 Hee.

JAEKTPOCTAHIIMH OTMEeYaroT:

— CAOXXHOCTH npubopa;

~ CKAQYKOOOpa3HOoe U3MeHEeHHe BRIXOAHOIO TOKa IPU aBTOMATUYECKOM HM3MEeHeHUU
AUAIAa30Ha U3MepPeHUs U OOYCAOBAEHHVYIO 3TUM MHEPUIHOHHOCTH BBIXOAA Ha pPeaAbHHH
IIOKA3aTeAR;

— HeyAO0OCTBO KOHCTPYKIHHM KOpHyca npeodpa3oBaTeAst AAS HIUTOBOIO MOHTAXa,

— OTCYTCTBHUE VHUDUKAIUKM PA3BEMHLIX COSAUHEHUN THAPABAMYECKHUX U 3AEKTPH-
YeCKUX AQTYUKOB 3AEKTPOHHBIX OAOKOB;

— HHU3KYIO HAAEXHOCTH KOMIAEKTYIOLIUX H3AEAUN — BHEIXOA H3 CTPOSi S3AEKTPOH-
HEIX OAOKOB M AQTIUKOB AO 2 Pa3 B I'OA AAAL KaXXAOro upubopa;

— HEeKaYeCTBEHHVIO 3allOpHVIO apMaTypy Ha H — duasTpax;

— BBIXOA M3 CTPOSi PEe3WHOBEIX VHAOTHUTEABHHIX IIPOKA3BAOK Ha BXOAEe B
H — puasTp;

— BHIXOA M3 CTPOs npeoOpa3oBaTeseM TeMIepaTyph, YCTPOMCTB aBTOMATHYECKOTO
noucka YOIl AaTUHKOB TeMIepaTypsl;

— HEeCTabMABHOCTB pacXxopa IIPOOH M OTCYTCTBUE ee U3MepeHu .

Bmecre ¢ Tem KoHAyKTOMeTp KAIL]—017TK 1m0 QYHKIMOHAABHEIM BO3MOKHOCTAM
SIBASIETCA €AMHCTBEHHBIM IIPHOOPOM, MO3BOAAIONIUM KOHTPOAMPOBAaTh HPOLECC OTMHEIBKH
duAETpoB BITY, 0CO6€HHOCTEIO €ro ABASETCS IIMPOKUIA AMAINA30H U3MeHeHHus YIII
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Bce 3AeKTPOCTAHIOHHU, HA KOTOPhIX YCTaHAaBAMBAaeETCs KOHAYVKTOMeTp KAL[—O017TK

U KOTOPHEE y)Ke MMeIOT B 3KCHAyaTauud KoHAyKTOMeTp AK — 310, oTMeTaioT CACKHOCTE
IepBOr0 H OpPOCTOTY BTOPAIO.

2.1.3. KomaykroMeTp «KBapu—1»  [pOM3BOACTBA  KoouepaTuBa - «Ksapi»

(r. Caakr—IleTepOypr] HECMOTPA Ha HeAadBHEe OCBOEHHE YCT3HOBAEH Ha OOCAeAOBaH-
HEIX 3AeKTpoCTaHIuAX B KoAuvectBe 100 mr. (B oCHOBHOM Ha KocrpoMckou ['P3C).
JroT npubop uMeer pAManasoH uaMepeHus Y3II or 0,02 oo 20000 MmxCM/cM C nopAMa-
IIa30HaMH, ABYXIIapAMEeTPHUYECKYIO CXeMVy IIPHMBEAEHUA PEe3YAbBTATOB H3MepeHHsA K TeM-

neparype +25°C (Tpebosanmsa 1IT32), Buixoanoi curHaA 0—5 MA H IOrpeirHoOCT: 2%,
He uMeeT UPPOBOM MHAMKAIIMM HM3MepeHUH, nocTaBasgerca 6e3 H— puavrpa u YIIIL
OTARYUTEALHOM OCOOEHHOCTBIO TPpHOOpa SABASETCS:

— HaAWUYHe MOAHQHUKAIUU, IPEAHA3HAYEHHOM AAA paboTH C AGTYMKAMH KOHAVK-
ToMeTpa AK — 310, 4TO NO3BOASIET BHIIIOAHITE UX 3aMeHYV;

— KOHCTPYKIIUSA, HO3BOASIOIAA 0€3 U3AMIIHEro NepeMOHTAKAa YCTaHaBAMBATE ero
Ha AevcTBYIOIUX TOC.

OAEKTPOCTAHIIMH  OTMEeYalroT KaK OCHOBHOM  HEAOCTAaTOK KOHAYKTOMETpa
«KBapi— 1», KakK ¥ APYTHX OTe4eCTBEHHHX npubopoB AXK, HEKOMIAEKTHYIO IIOCTaBKY
— 6e3 YIIII n npeasrarodeHBOro (pu HeobGxopumocTu) H— duapTpa. C 3THM CBfA3aHa

HeOOXOAMMOCTE eXEeAHEBHOM NPOBEPKU U PEryAUPOBAHHUSA pacxopa Npobul depes3 sgdel-
Ky KOHAYKTOMETPa W TeMilepaTyphl NpoGel. OTMeYaeTCs TakKKe KaK HEeAOCTaTOK OTCYT-
CTBHAE NUPPOBOY MHAMKAINY IIOKA3aHMH, YTO CO3Aae€T HEYAOOCTBA B 3KCUAYATALIUH.

2.1.4. KorpykromMerp KAILI-037 npoussoacTBa HIIIT «Texmonpubop» (r. Mocksa)
UMeeT Auana3zoH usMepenus YOII or 0,06 pAo 10000 MxCMm/cM C nmopAHManasoOHaMU
0,06 —100; 5—3000 u 50—-100000 MkCM/cM (KOORABIM AMANa30H HMMeeT CBOU AQTUHK:
AK—1, AK—2, AK—3), TUQPOBYI0 MHAUKAIIHUIO H3IMEpEeHHUH, aBTOMATHIECKYIO TepMO-
KOMIOIEHCAI[WIO, BEIXOAHOM CHrHAA 0—O5 MA H OOrpelIHOCTh U3MepeHHU He 6oAee 1,5%.
KoHAYKTOMETP BRITYCKaeTcs ¢ H— duabTpoM 1 6e3 Hero. Ha 06CAep0BAHHEBEIX 3A€KTPO-
CTAHIUAX YCTAHOBAEH B KayecTBe ONKITHOro 3k3lemnaspa (IOL]—27 u TIOLl—8 Moc-
3HEpPro — II0 OAHOMY IpHbopYy). Tak Kak npubOp HaXOAHTCS B CTAAHUM OCBOEHMUS, IKC-
IAYATALlMOHHEIX AGHHEIX B Pe€3YAbTaTe OOCACAOBAHHUSA IIOAYYEHO He OBIAO.

[lo TexHuyeckuM XapakrepucTukaMm KAILI—037 yaoBaerBopseT TpeboBanusm T3C,
OAHAKO OCTAXOTCS HEBHIIOAHEHHRIMMU IIpEMOJKEHHH 3ACKTPOCTAHIUNA O KOMIAEKTHOM
IocraBke aToro npubopa ¢ YIIII

2.1.5. Kospykromerp AJXKK-301 (A}KK—-SIOIJ nIpoM3BOACTBa 3A0 «ABTOMATHKA»
(r. BAGAMMHEDP)} Ha OOCAEAOBAHHKIX 3AEKTPOCTAHIMAX YCTAHOBAEH B KOAHMYECTBE OKOAO
30 urr. IlpuGop uMeer AHManazoHn uU3MepeHunn YIII 0-—-2; 0—-10; 0—100 m
0—1000 MkCmMm/cM, UHOPPOBYIO HHAUKAIIUIO H3MEPEHHUM, BHIXOAHOU CHIHaA 0—O HMAH

4 —20 MA ¥ DOTrPelIHOCTh U3MepeHui +2%, Buinyckaerca ¢ H— ¢puastpoM u 6e3 Hero.
OCHOBhOH HEAOCTATOK Npubopa, KOTOPHM OTMEUYAIOT 3AEKTPOCTAHUHH, ~— TDPYA-

HOCTL B YCT&HOBAEHHH Ko3pduueHTa TepMOKOMIeHcanud (a) (B OTAHMUHME OT
KAIL]— 037, B8 KOTOpPOM 3TOT HEAOCTATOK OTCYyTCTBYeT). KpoMe TOro, yKa3hklBalOTCH:

— BBIXOA U3 CTPOSA TEPMOKOMIIeHCAaTopa, SAEKTPOHHOM 4acTH npubopa — 1 pa3 B
KBapTaA AAS KayKAOTO IpHOOP],;

— XPYIKOCTDb LEHTPAABHOrO 3AEKTPOAR 4 paspyllieHne ero KkepaMwyeCKoM 4acTy;

— COBMelleHUEe Pa3beMOB BRIXOAHOTO CUTHAAA M CUTHAAM3AI[HH.

2.1.6. KospykroMeTrps: POC-106 npom3BoACTBa 3aBopa «ABToOMaruka», (r. Kupo-
BakaH) 1 KC—211 3aBoaa «AHaamTnpubGop» (r. AeHuHakaH) B KoAwdecTse 40 u 10 mr.
COOTBETCTBEHHO YCTAaHOBACHH Ha of6caepoBaHHHX [OC. [lo TeXxHUYECKUM XapaKTepH-

CTUKaM U 00BbeMy TeXHUIeCKOro OOCAVKUBAHUA 3TH HPHOOPHEl aHAAOTMUYHBEI KOHAYKTO-
MeTpy AK —310. K HacroameMy BpeMeHM OOAbNIAs X YacTh BEIpaboTara CBOH pecypcC H
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ycTapeAa MOPAABHO: OTCYTCTBYET aBTOMATHYECKAasd TEPMOKOMIIEHCAIIUA H3MepeHUH,
npubopH ¥MEIOT DOABUIYIO HHEPIHUOHHOCTD U 1IP.

2.1.7. KonpykromeTps, usroroBAeHHne LIADOM «TyasHepro», Tuma KY (8 worr.),
C3 (8 urr.), AK~72 (4 mr. — m3amepsgeT pas3sHOCTh YOIl AAd onpepeAeHUs1 MPUCOCOB B
KOHAEHCATOpe) VCTAaHOBAEHH Ha 3A€KTPOCTAHUUAX TyA3Hepro, B TOM YHUCAe Ha ‘{epe:
nerckoir I'POC, paboraroT YAOBAETBOPHUTEABHO, HO HMMEIOT NOrpelltHOCTE H3MepeHHH
+6% (B cpaBHeHMM C 1,5% AAd COBPEMEHHEIX KOHAyKTOMeTpoB THona KALl nan
«KBapi — 1»).

KonayrrToMeTpel KP—2 1 KP—3 ¢ aHAAOTMYHBIMM X3aPaKTEPHCTHKAMM M3IOTABAM-
BaAuch 3aBoAOM O3AIT Mocsrepro (r. Mockpa). OHH YCTAHOBAEHKI B HEOOABIIINX KOAH-
gecTBaxX (Ao 10 1uT.) Ha 3AEKTpoCcTaHIHUAX MOC3Hepro. ~

2.1.8. KonapykroMerpboi—KoHUeHTparoMepbl KK-8 u KK-9 aaq paCTBOPOB KHCAO-
THl, UIEAOYM, KOAryAssHTa, A0 1988 r. BRHIYCKABILIHECS 3aBOAOM «AHAAUTIPHOOD»
(r. TOUAMCH), YCTaHOBAEHEI Ha 006cAepOBaHHHIX TOC B KoAmdyecTBe 10 IUT., UMEIOT AHA-
ma3oHH H3MepeHHs 107°—1 m 107 —1 CM/cM, mOTrpelIHOCT: U3MepeHHs 6% C mpo-
TOYHBIM MAM HOTPYXKHEIM AATY¥KOM. lIpuOGOpHE MOpPAABLHO yCTapeAH, He MMET HOPMH-
POBAHHOTO aHAAOrFOBOTO BBRIXOAA U B HAacTOfAlIee BpeMA CHATHI C IPOU3BOACTRA.

Konpykromerp—KoBneHaTparomMep KAII-021 npoussoacrsa HIIII «Texnonpubop»
(r. MockBa) ycrtaHoBAeH Ha TOL]— 27 MocaHepro B KoaudecTse 2 1rT. B 1997 r., uMeeT
auana3oH m3aMmepeHuda 5— 20% aasa NaCl u HySO4 1 5—15% ara NaCll, U poByrO HHAH-

Kalluio U3MEpPEeHUH, aHAaAOroBRIYM BHIXOA 0—5 MA, nmorpemrtHocTs uaMepenusa YIII +1,5%.

YcTpaHeHHue KOHCTPYKTHBHEIX HEAOCTATKOB M HEUCHPABHOCTEM B Ipolecce 3KC-
nayaTanuu BeIOAHAeT HIIII «Texgronpubop» COBMECTHO C 3AECKTPOCTAHIIHEH.

BEISABAEHEI CACAVIOLIAE HEAOCTATKHY.

— NOTEepPSA YYBCTBHUTEABHOCTH (yCTpaHAeTCsaA 1 pa3 B rop NyreM KaAHOPOBKH, KOTO-
pas 3aTpYAHEeHa M3 — 34 OTCYTCTBHA AOCTYIA K PE3UCTOPY U HeOOXOAUMOCTHU BCKPEITHA
npubopa);

— HaBOAKHW Ha H3MEDPHUTEABLHBIE M TePMOXKOMIIEHCAIIMOHHHIE Hellld OT 3TAAOHHOTO
CUATHAAQ.

OneHkKa paborel npubopa 3aTpyYAHEHa M3 —3a HEAOCTaTOYHOM HapaboTku (BITY
paboTaeT IEPUOAUYECKHA ¥ C MAAOM HArpy3KoM).

KonpykromeTrp—KoHueHrpatoMep AJKK-1 npom3BoacTBa 3A0 «ABTOMATHKA»
(r. BAQAUMHP) yCcTaHOBAEH Ha obcaeproBaHHEIX TOC B KoAaxdecTBe 18 1T, UMeeT AHANa-
30HH uaMepeHus ot 0 Ao 10 MCm/cMm (0—5 r/am° NaCl), 0—100 MCM/cMm (0—50 r/am°
NaCl), 0— 1000 MmCMm/cM; BeIxopHOM cUTHAA 0— 35 u 4— 20 MA, IOrpelIHOCTL U3MepeHus
1+2%, BBIIIYCKAETCHA C IPOTOYHHIM U INOTPYKHEIM AATYUKAMU,

[Ipr 3KCOAyaTaliy BO3HMKAIOT TPYAHOCTH B YCTAHOBKE KO3 ODUIMEHTa TEPMO-
KOMOeHcanuu (o). Kpome Toro:

— pa3pyuiaercsa KepaMH4YecKas 4YacTh HEeHTPAABHOI'O 3AEKTPOAA (XPYIIKMM DAEK-
TpOA);

— BHIXOAUT U3 CTPOS TEPMOKOMIIEHCATOP H 3AEKTPOHHAs 4acTh Nnpubopa — 1 pas3
B 3 MeC AAS KaJKA0TO npudopa.

AAs yAydiIeHus n1prbopa 3AEKTPOCTAHIIUN PEeKOMEHAVIOT:

— BRINIOAHHUTH 3AEKTPHYECKYIO YACTh AATYMKA Ha pa3beMe;

— BBIIIOAHHTL OTAGABHHEIMHUA PA3beMEl BRIXOAHOI'O CHrHanAd U cnrHaJmaauHH
— IIPEAYCMOTpPETE B NpHUOOpe BHIKAIOYATEADL «(CeTh».

PesyAbTaTH 06CcAepAOBaHUS pabOTEL KOHAYKTOMETPOB NMOKAa3aHEl B TabAMnax 3 u 7.
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2.2. pH — MeTph!l B XapaKTepHble HENCIPABHOCTH,
BO3HMKAIOMNE IPU KX JKCIAYATAIUU

Ha o6caepoBasHEIX TOC ycraHoBAeHO 469 pH — MeTpoB, H3 HUX:

— ¢ npeobpa3oBaTeramMu [1—201 u [1—216 — 191 mT,;

— ¢ npeobpasoBarTeasmMu [1—215 u II1—210, a Takxke KommaekroB pH—011 u
«Kpapny—pH—1» — 267 urr,;

— 3aKYIOASHHEBIX V HHOCTpAaHHHX dupm™m (dupma «[loammerpor», llIBeduapusa) —
11 wrr.

pH-—MeTphl ¢ npeoOpa3zoBaTeAsiMu [1-201 u [1-216 BripaboTaArn CBOH pecypc, Mo-
PAABHO YyCTAPEAH (BEIDOAHEHH Ha AAMIIAX) M CHATHI C NPOM3BOACTBA. OHH COCTABASIOT
IIpUMepPHO 41% H TpeOVIOT 3aMEeHE Ha COBpeMeHHbIe NPpHOOPHI.

2.2.1. pHH—mMmeTp THNA pH-220 ¢ npeobGpa3zoBareasmMu I1-210 n I1-215 npoussoa-
ctBa [1O «HM3amepureas» (r. loMeAr] UMelOT AMana’zoH usMepeHu 0— 14 epuwnmun pH,
IHEQPOBYIO MHAMKALINIO U3MEPEHUH, BEIXOAHOM CUrHaA 0—5 u 4 —20 MA M ITOTPemIHOCTD
He boree 0%. OAeKTPOCTAHIIUM OTMEYAIOT CACAVIOIIME HeAOCTATKHU:

— MOCTABKY NPpHOOPOB C HEKAYECTBEHHBIMHU 3AeKTpOoAaMH (A0 50% B OAHOM I1ap-
TUH);

— HEHJAAEKHOCTHL MHKPOCXEM,;

-~ OOBHIIIEHHOE CONPOTHUHBACHHUE ISACKTPOAMTHUYECKOIO KAIOYa B IIeIM BCIOMOTa-
TEABHOTO 3AEKTpoAad (TpebyeTcss yacTast IpoBepKa CONPOTUBACHUSA, IIPOBEpPKA M AOAUB
pacTeopa KCl — OT ABYX pa3 B HEAEAIO AO OAHOTO pasa B Mecsll);

— OTCYTCTBHE aBTOMATHYECKOH TEpPMOKOMIIEHCAIIUH;

— OOABIIIYI0O UHEPIIUOHHOCTDh NIpHOOpa (Ipu HapyiieHuH BXP BRIXOA Ha (paKTHYe-
CKHe NOKAa3aTeAHr B TedeHUEe | 4 ¥ OoAee C MOMEHTa BoccTaHOBAeHHUsT BXP);

— HeOoDXOAMMOCTD 4acTOM KAaAMOPOBKU Npubopa (2 pa3a B HEAEAIO).

AN VAYUIIEeHUS NIpuOopa 3AeKTPOCTAaHIMU PEKOMEHAVIOT:

— VYCOBEpIIEHCTBOBATE KOHCTPYKUMIO 3SACKTPOAUTHIECKOIO KAXOYA M 06adKa AAA
pactBopa KCl;

~— COKPATHUTE NEePHOAUYHOCTE KAAMOPOBKHU A0 OAHOrO pa3a B MecCsl] (IO aHAAOIHH
C UHOCTPAHHRIMHUA (PUPMaMHU].

2.2.2. pH—MmuaAuBoasT™eTp pH-011 npoussoacrea HIIIT «TexHoupubop» {r. Mo-

CKBa) HMeeT AMana3oH u3MepeHus 0— 14 eaunun pH, nudposyio HHAHKAUHIO U3Mepe-
HUM, BEIXOAHOM cursaA 0—95; 0—20 u 4 — 20 MA ¥ morpemigocts He doaee 5%.

IOAEKTPOCTAHOUM OTMEUYalOT CACAVIOIUIMe HEeAOCTATKH:

— KOPPpO3UI0 H IIAaKOBaHHe IUTylepa HUcTekareAs pacTtBopa KCl # HeoOXOoAU-
MOCTE €ro 9ucTKH 1 pa3 B 1 —3 Mec;

— HeoOXOAHMMOCTDH B YaCTOH KaAMOpOBKe NpuOopa U IMpoBEpPKe MOKa3aHHU IO OY-
epHBIM pacTBopaM (1 pas B Mecsn);

~— OTCYTCTBHE aBTOMATHYECKOH TEPMOKOMIIEHCAIIUU TIOKA3AHHH,;

— HEVAOBACTBOPHUTEALHOE KadeCTBO IAEKTPOAOB.

AAA YAYUIDEHUA NPUOopa 3A€KTPOCTAHIHH PEKOMEHAYIOT:

— 3aMeHHUTh mIryiep ucrekareAs KCl, BHNOAHEHHHNK U3 Hep)XaBeollied CTaAd, Ha
IUTYLEeP ¥3 HOAUMEPHBIX MATEPHAAOB,

— BKAIOYUTH B KOMIOAEKT 3T AOMOAHHTEABLHO KabeAr C pa3beMaMB AAS KaAuo-
POBKHM npHOOPpa;

— IIPEAYCMOTpPETh aBTOMATHYECKYIO TEPMOKOMIIEHCANIUIO NOKAa3aHUH;

— OCYLIEeCTBASSTL KOMNAEGKTHYIO IOCTaBKy ¢ YIIIL
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2.2.3. pH—MeTp «KBapn—pH-2» OpoM3BOACTBa KoonepaTuBa «Ksapu» (r. CaHKT —
[TeTep6ypr) uHMeeT TEPMO3AEKTPOAHHIA AATYMK, AWANA30H U3MepeHMa OT 1—3,9 Ao
0,5— 12 eannun; pH; BEIXoAHOM curHaA 0—5 MA # HOIPEUIHOCTE U3MepeHUs 2%.

OAEKTPOCTAHIIHH OTMEYAalOT CACAVIOIIME HEAOCTATKH:

— OTCYTCTBHE HUPPOBOHA MHAMKANUU U3MEPEHUMN (3aTPYAHAET 3KCOAVATAIHIO);
— HeOOXOAMMOCTE eXEHEAEABHOU KaAuOpOBKM M NPOBepKH o OydepHOMY pac-

TBOPY;
’ — HeOOXOAMMOCTE e€XXeAHEeBHOM NpOBEPKH U PErYAMPOBKH pacxopa NpoOml yepes
A9elKy pH —Merpa; N

— HeOOXOAUMOCTE NPOBEPKH 2 pasa B HeAear0 ypoBHsaA KCl B Oauke U AOAMBKH
PacTBOPa;

— HeoOXOAMMOCTE KOHTPOASA 1 pa3 B MecCsAll 3arpsa3HEeHHOCTH A9eeK U UX YUCTKH.

AN VAYUILEHHA NpHbopa 3AEKTPOCTAHIIUHM DEKOMEHAYIOT:

— OPeAyCMOTpeTh UG POBYIO HHAUKAUHIO H3MEPEHHH,;

— BBEIIIOAHATE KOMIAEKTHVIO IOCTaBKy ¢ YIIIT,

2.2.4. pH—Merp Mopuduranun 8270, pH—merp AByxkaHaAbHBIA MOAM(PHKAIHHK
MONEC 8930, pH-metp mopudukanum MONEC 9135 dupMmu «lloaumerpoH» (Llisen-
Iapyuga) HMeroT AManas3oH wusMepeHus 0— 14 eaunnn pH, BeixopHON curHaA 0—20 u
4 — 20 MA u norpemtsocth 0,01 pH (1 MB a0 0,05 pH).

OAEKTPOCTAaHIUU {YCTAaHOBAEHO 11 mpubGopoB, B ocHOBHOM Ha llepmckon 1'PIOC)
OTMEYaroT HAaAeXHYI0 paboTy npubOpPOB NpH COOTBETCTBYIOLIEM OOCAYKUBAHUYU, B TOM
YUCAE IIPY BEIIIOAHEHUHU:

— IPOAYBKH MMHIYALCHEIX AMHUU | pPa3 B HEAEAIO;

— KOHTPOABHOH IIPOBEPKH NOKAa3aHUU M KaAHOpoBKHU npubopa 1 pas B Mmecsy.

JAEKTPOCTAHUHHU OTMEYAIOT CAEAVIOIIAE HEAOCTATKH:

— KPHUCTAAAM3AUHUIO BOAHOIO pacTrBopa 3AeKTpoauTa KCl BcmoMorareAbHOTO 3AEeK-
Tpoaa pH— MeTpa;

— BBRIXOA N3 CTPOS IAEKTPOHHEIX IAAT U@ POBOro U U3MEPHUTEABHOIO MOAVAEH.

Bmecte ¢ TeM Ha TOL —21 Mocsnepro npubop paboraer 6e3 0O6CAy>KUBaHHA B Te-
yeHue 1,5 AeT.

2.2.5. pH-0111] mpomnssoactBa HIIIT «Texmonpubop» (r. MockBa) npeaHa3HadYeH
AAS U3MepeHUs pH B 3aMyTHEeHHBIX BOAAX.

JAEKTPOCTAHLMH OTMEYAIOT CACAVIOIIHNE HEAOCTATKH:

— 3arpsisHeHHe JAEKTPOAOB U HEOOXOAUMMOCTEL €KEHEAEABHOW MX ITPOMBIBKH AHC-
THUAAUDPOBAHHOW BOAOH;

— HeODOXOAHMMOCTh B €XXEHEeAeABHOUW KAAUODPOBKE U cBepKe ¢ AABOpaTOpHBIM He-
PEeHOCHEIM pH — MeTpoM.

Pe3yArTaTtel o6caepoBanus paboTel pH —MeTpoB noKa3aHel B TabAuUIlax 4 U 8.

2.3. pNa—mMephl 1 XapaKTepHble HEHCHPABHOCTH,
BO3HMKAaIOOIMe NPH MX SKCIAyaTalumn

Ha 0O0CAEAOBAHHEIX 3AEKTPOCTAHIMAX YCTaHOBAEHO 132 pNa—MepoB, B TOM 9UCAe

pNa—205 — 29 wmr., pNa—201 — 46 mr.,, AH~012 — 10 mur. ¥ Sodimat 8873 oaHOTO-
YeYHBIW U mecTuToYedHHe — 3 mT. Ha 9 u3 22 T2C pNa—mMepos Her.

2.3.1. pNa—-205.1 npoussoacTsa [TO «M3mepurean» (r. ToMeAp) uMeeT AMAINIa30H
u3MepeHusa ot 7,36 po 5,36 pNa (ot 1,0 Ao 100 Mrr/aM° Na) ¢ mTOAAMANIA30HOM OT 1 AO
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10 Mxr/aAM°, HDPOBYIO HHAMKAIIMIO, aHAAOTOBEIH BHX0A 0—5 11 4 —20 MA; aBCOAIOTHYIO
norpemHocTs +0,15 pNa.

OAEKTPOCTAHIIMM OTMEYalOT CAEAVIOUIHE XapaKTepHEe HEeAOCTATKH M IIOBPEXAe-
HUs Hpudopa:

— BBIXOA H3 CTPOsS SACKTPOAUTHIECCKUX KOHAEHCATOPOB (CTapeHHe), MHUKpOCXeM
OAOKa HUTAHUA,

— BRIXOA U3 CTpos npeobpaszoBareAs I1— 205,

— pa3pymrerue 6a4ykoB aad pactsopos KCl u NH,OH,;

— HEHAAEKHOCTH AeTareHd U pe3bOOBHIX COEAMHEHHM U3 IIOAUCTHPOAAQ;

— HEAOCTAaTOYHOCTL AUAINIA30Ha TEePMOKOMIIEHCAI{HUY;

— HEYAQYHYI0 KOHCTPYKIHMIO JSAEKTPOAUTHYECKOrO KAIOY9Aa BCIIOMOTaTEABLHOTO
3AEKTPOAA.
AAA VAyUIlleHns npubopa 3AeKTPOCTAHIMH PEKOMEHAVIOT:

— pa3paboTaTh y3eAa LUPPOBOM HACTPOMKH M NMOUCKA HEHCIPAaBHOCTH 3AEKTPOH-
HOT'O npeoOpa3oBaTens;

— YAYYIIHUTH Ka9eCTBO IMMAACTMAaCCOBEIX AeTaAed M Pe3bOOBHIX COEAMHEHUM;
— PAacCIIMPHUTH AHMAIA30H TEPMOKOMIIEHCAIlHY;

— YCOBEepIIEHCTBOBATh U3MEPHUTEABHYIO CXeMY Ha 6aze MUKponpoleccopa.

2.3.2. pNa-mMep AH-012 npoussoacrBa HIIIT «Texwonputop» (r. Mockgsa)
HMeeT AHATa30H U3MEpEeHHs 01—-10,0;, 1—100; 100—1000; 1000—10000 wu
10000 — 100000 MRr/AM’; UH(MPOBYIO MHAMKAIMIO, aHAAOTOBHIA BEIX0A 0—5 MA; IOrpeL-
HocTh +(0,02CKk + 0,02Cx).

OAEKTPOCTAHITUHU OTMEUAIOT CAEAYIOLIHE HEAOCTATKH:

— 3arpsA3HeHMe 3AeKTPOAOB H siyeeK U HeoOXOAMMOCTh UX HPOMHBKU 1 pa3 B Me-
CALl AUCTHAAUPOBAHHOM BOAOH, BO BpeMsA OCTaHOBa SHepProbAoka — TPHUAOHOM b;

— HeCTaOHUABHOCTHh XapaKTEepPUCTHUK 3AEKTPOAOB pNNa, XOTd U MeHBbIITyio, yeM pH;

— MOBBIIIEHUE COINPOTUBACHUA 3SACKTPOAMTHYECKOrO KAKOYA B el BCIOMOTa-

TEABHOT'O 3AEKTPOAA BCAEACTBHE 3arpsi3HeHHS CTEKAAHHOTO HAKOHEYHMKA BCIIOMOTIa-
TEABHOTO 3AEKTPOAS;

— HEeAOCTAaTOYHOCTh AMANa30Ha TEPMOKOMIIEHCAIIUH;

— IIOBPEeXAEHUNe CUAHMKOHOBHIX TpYO (3aMeHa 2 pa3a B roj).

AAA VAYYILIEHHS IpUbopa IAEeKTPOCTAHIIUM PEKOMEHAVIOT:

— npeaycMoTpeTh B KoMrAekTe 3VII1 Kabeau ¢ pazbeMaMH A KAAMOPOBKHW IIPH-
oopa;

— VIPOCTHUTD Npolecc KaAuOpOBKH IIpHAOOPa Ha MaAwe 3HayeHusi pNa;

— 3aMEHHUTHh CUAUKOHOBEIE TPYOKH.

2.3.3. Harpuemep pNa-201 mpousBoactBa 1O «Hsmepureas» (r. I'omean} HMeeT
KOHCTPVKTHBHVIO CXeMY C TepUCTAaABTHYECKUM HACOCOM.

OAEKTPOCTAHIIUM OTMEUAIOT CACAVIOIIHNE HEAOCTATKM:

— IOBpe’KAeHUe NePUCTAaABTHIECKOro HacoCa (IIoAaYu npoOr, aMMUAKa),

— CTapeHHe IASKTPOAUTHIECKHX KOHAEHCATOPOB;

— OTKa3 npeobpas3oBaTeAas [1—201 po 2 pas B roa,

OAEKTPOCTAHIIUKA OTPHIaTEABHO OlI€HMBAIOT Npubop. B HacTosilee BpeMsa OH CHAT
C IPOU3BOAGTBA.

2.3.4. HarpmemepoB t™anosB Sodimat 8873.1 opnoTroueusni¥® U Sodimat IEeCTHTO-
YeuHbIM MOCTABKH MHOCTPAaHHOM (PUpMH «IloauMeTpoH» (llIBeAlapHs), yCTaHOBAEHE! Ha
TOC epMHHUYHBIE 3K3eMINIPH. K OAHOTOYeYHOMY npubopy 3aMedYaHHMH HeT, @ Ha Hec-
TUTOUEYHOM OTMEYAEeTCA U3HOC MEXAHUYECKOM YaCTH NEePUCTAABTHYIECKOro Hacoca.

Pe3yALTaTH 06cAepoBaHuA paboThl pNa —MepoB NoKa3aHel B TabAauuax S u 9.
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2.4. KnchropoAoMepsl M XapaKTepHbie HEHMCIIPABHOCTH,
BO3HHKAIOIMHE NIPH UX 3KCNAYaTaluu

Ha o6caepoBanHbIx T3C yCTaHOBAEHH 74 KHCAOPOAOMEPE, B TOM 4YHCAe 7 IIT.
AKTI—201 mpomsBoactBa 1O «Mamepurerab» (r. 'omear) 35 mr. KMA—-08M1—8 u
KMA —08M.3 npoussoactBa HIIT «Texnounpubop» {r. Mockgsa), S tuT. Mapk 402—9 u
Mapx 403—1 mpomaBoacTBa TOO «Baop» (r. H.—Hosropoa); 24 mrr. Oxistat 5020 u
Oxistat 8878 mHOCTpaHHOU GUpMEL «[loaumeTpoH» (lILIBeHnapwus).

Kucaopopomepsl ycTaHOBAEHE! Ha 14 13 22 o6caepoBaHHHX TIC.

2.4.1. Kucropopomepnl AKII—-201 ycranoBaeHH Ha KoctpoMmckoii I'P3C. DAeKTpo-
CTAaHLAS He IPEeACTaBUAA AGHHHIX IO IKCIAyaTallMy npuodopa.

2.4.2. Kucaopopomepst KMA-08M1-8, KMA-08M u KMA-08M.3 umeroT Auana-
30H uaMepenusa 0-—20; 0—200; 0—2000 u 020000 MKT/AM"; MEMDPOBYIO MHAMKAIHIO;
AHAAOTOBHIM BEIXOA 0 —5 MA M norpemiHOCTh U3MepeHHA He OoAee 4%.

OAEKTPOCTAHIIMY  OTMEYalOT  CAeAYyrolque XapaKTepHEIe  HEUCIIPAaBHOCTH
KMA—08M (13 1ut.):

— APeud HYAS ¥ HHEPIHOHHOCTL 33 CUeT HCIOAB30BAaHUS PEAKO3eMEeAbHHIX Me-
TAAAOB B AQTYUKe IIpeoOpa3oBaTeAd,

~— YVXOA HYASL B MUHYC IIPM H3MEHEHUN TeMIepaTyph IPOOHI;

— OOABLIYIO MHEPIHMOHHOCTE IIpHUOOpa: IIPU YBEAMYEHUM COAEP>KaHHUS KHCAOPOAA
HAaOAIOAGETCA AAUTEABHBEIA BHIXOA HAa PAKTUYECKH MAAYIO KOHLEHTPAIIHIO;

— HeyAOOCTBO KOHCTPYKUHMHU NpUOopa AAA LIATOBOIO MOHTAXKA;

— HEODXOAMMOCTE €KEeAHEBHOM HACTPOHMKHU NpeoOpa3oBaTeAd M3 — 34 YBEAWYEHUs
DOTPEIIHOCTY U3MepeHHN OoAee yeM Ha 4%,

— CAOXKHOCTE KaAHOpPOBKY;

— BBIXOA H3 CTPOf AATYMKA ¥ OpeoOpa3oBaTeAsd 2 pas3a B rojp (AAS Ka’XKAOro npu-
Oopa);

— OTCYTCTBUE MEXaHHUUYEeCKOro QUALTPA AAS OYHCTKHU OPOOHI.

Kucaopopomep KMA —(08M CHAT ¢ Npou3BOACTBa M 3aMeHeH Ha KMA —08M.3, B
KOTOPOM YCTPAHEHEl 3TH HEAOCTATKH.

KMA—08M.3 (3 11T.) HAXOAHMTCSA B CTapAMH ocBoeHMs Ha 13O1] —27 MocsHepro.
IAEKTPOCTaRIUA OTMedaeT:

— BRICOKYIO HOTPEHIIHOCTE IpHbopa {£4%);
— HHU3KYI0 TOYHOCTHh TEPMOKOMIEHCAWW H3MEepeHHM: IpPH H3MEHEHUHU TeMIepa-
Typsl Ipo6ul oT 20 A0 40°C moKa3aHUA U3MEHAIOTCA Ha 3 — 5 MKr/am>,

2.4.3. Kucaropopomep Mapk—403 — B CTaAMM OCBOEHHS,; 3aMeYaHWH ¥ IIPEeAAOKe-
HUH 3AEKTPOCTAHIIUIA HeET.

2.4.4. Kuchropopomep Mapk—402 (Mapk—402.01T) uMeeT AHaNa30H U3MepeHHus
0—50 u 0—500 MKr/amM’; nHMDPOBYIO MHAEKCALMIO, aHAAOTOBHIM BHIXOA 0—35 MA; IO-
IrPEeIIHOCTh +2%; AQTYHK C HeOTPAHHYEHHBIM CPOKOM CAYXKOHI.
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OAEKTPOCTAHIIUY OTMEYaloT CASAYIOIINE HEAOCTATKH:

— BHIXOA W3 CTPOS IAEKTPOHHOro OAOKa — COoM B pabore 3Toro 6GAOKa B AeTHee
BpeMA IPH BEICOKOM TeMIepaType OKPVY KAIOLIEro BO3AyXa (He HUJ)Ke YKA3aHHOM B IIac-
opre),

— OTCYTCTBHE MEXaHHYECKOro (bHMALTPa Ha BXOAE aHAAM3MpPyeMOM HpoORl B IPH-

OOp M OHCTpOE 3arpsAsHeHle CHUAMKOHOBOM MeMOpaHBI (3aMeHa | pa3 B IIOATOAA AAS
Ka>xAoro npubopa);

— 3aMEHY 3AeKTPOAHMTA AO 7 pa3 B TOA;

— 3aMeHY 3AeKTPoAOB A316 1 pa3 B roa;

— HapyiueHye repMeTHIHOCTU AaTumka AK — 402 u MmeMmOpaH.

AASA YAYULIIEHUA TPAOOPA IAEKTPOCTAHIMYA PEKOMEHAVIOT:

— HOPeAyCMOTPETh YCTAHOBKY MEXAaHMYECKOro (OHUABTPA;

— BBECTH MHAUKAIIVIO COCTOSTHHA AQTIYUKQ,

— YCOBEPUIEHCTBOBATHL U3MEPUTEABHYIO CXeMY Ha 0Oa3e MHUKpOIponeccopa,;

— pa3paboTaThk y3eA IUPPOBOA HACTPOMKH U NOHCKA HEHCIIPABHOCTH 3AEKTPOH-
HOro nmpeodpa3oBaTeAs.

2.4.5. KmcaopoaoMepsl HHOCTpaHHOX ¢upmel «IloaAnmMerpor» (IlIBedinapus)
Oxistat 5020 m Oxistat 8878 BLipa®oTaru cBOu pecypc, TpebyeTcs 3aMeHa 30A0TOro Ka-

ToAd M cepebpsaHoro aHopa. Ha [lepmckoirt 'POC B 1980 r. ycranoBaeH Oxistat 8878,
paboTa KOTOpOro rapaHTUpoBaHa TOABKO C YIIIl pUpME (KOMOAEKTHAA NMOCTABKA).

JAEKTPOCTaHUIUA OTMeYaeT HEIIOAHOTY TeXHHUYECKOM AOKYMEHTal[HHU. OTCYTCTBYIOT
aneKTpuueckue cxemrl, kop 3UI1, moppobHoe onucanuve KaaubpoBrku npudopa.

Ha KocrpoMmckonn 'POC ycraHoBAeHHI KUCAOpoAoMepkl (4 mrr.) Oxistat 8878 B
1996 r. DAeKTPOCTAHIIUA OTMEYaeT:

— OAHUH IIpHOOP M3 YeThIpeX OBIA NOAHOCTBIO 3aMeHeH (PHUPMOH M3 — 3a HEUCIIPAB-
HOCTH;

~ 3aMeHa AATIMKAa —MeMOpaHhEl C OAHOBPEMEHHOM 3aMEeHOM 3AEKTPOAUTHOIO pac-
TBOPa BBIMOAHSETCS 1 pa3 B MOAroAa (COOTBETCTBYET HACHOPTHHIM AAHHBIM). B nmpakTuke
3KCIAYATAllUH €CTh CAy4YaM 3aMeHEl B CPOK MeHee IIOAYTOAR;

— UPUOOP NOAKAIOYAETCA TOABKO K Y111 pUpPMH (KOMNAEKTHasA IOCTAaBKa).
Pe3yAbTaTH 06CA€AOBAHUS KMCAOPOAOMEPOB ITOKAa3aHH B TabAHIax 6 u 10.

2.9. Apyrue npubopst AXK

KpoMe Tunosoro Hab6opa npubopor AXK (koHAyKTOMeTpoB, pPH—MeTpoB,

pNa—MepoB ¥ KHCAOpopoMepoB) Ha [lepMmckoit TPOC, ocHauleHHON mpubopaMu (PHUP-
Mul «[ToaumeTpon» (LlIBennapus), YyCTaHOBAEHEL:

— KpeMHHeMepH! (O IUuT.);

— Xaopupomep {1 wr.);

— KaAblIHeMepHl (2 1uT.);

— MYTHOMEPH (4 LIT.},

— HegTeMepHl (4 uIT.);

— JXecTkKoMep (1 wrT.);

— HW3MEPUTEAL COAEPIKAHUA ASTKOTO MacAa (1 mr.).

AaHHEIX 10 padoTe NpHOOPOB SACKTPOCTAHIINA HE NMPEACTABHAA. *
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3. BBIBOABI U TIPEAAOKEHMA

O6caepOBaHME COCTOSAHUS aBTOMATUYECKUX HNPUOOPOB XMMHUYECKOrO KOHTPOAS Ha

22 TOC (19 TOC no onpocHeiM auctaMm ¥ 3 T3Ll MocsHepro no MecTy) HOKa3aAo, 4To:
— YCTAHOBAE€HO Bcero 1628 npubopoB, B TOM YHCAE:

KOHAYKTOMETPOB — 953 (59%);
pH—wmeTpoB — 469 (29%);
pNa—mMepoB — 132 (6%);
KUCAOpoAOMeEpPOB — 74 (5%);
OCTAABHEIX — npumepHo 1%.

ITp1 3TOM NOCTAaBKM MHOCTPAHHHIX (PUPM COCTABAAXOT npuMepHo 10% (B OCHOBHOM
KOHAVKTOMETPEL U KMCAOPOAOMEDHI);

— TpeOyIOT 3aMeHEHl 10 HPpHAYMHE BHIPAOOTKU pPecypcda, MOPAABHOTO U PHU3IHUECKO-
IO U3HOCA OOAee ITOAOBUHHL (02%) YCTAHOBASHHEBIX NIPHUOOPOB, B TOM YHCAE:

KOHAVKTOMETpPOB — 587%;
pH—mMerpoB — 191;
pNa—mMepoB — 46;
KHUCAOpoAOMEpOB — 13;

— HAMETHAACDh IIOAOXHUTEAbHAAd TCHACHIIMA YBEAWYEHUWUsS IIPOHU3BOACTBA HpHﬁOpOB
dBTOMATHYECKOI0O XUMMHUEeCKOT'O KOHTPOAA, B TOM UHCAE:

KOHAYKTOMeTpoB KALl—037 u KAILl—021 HIIIT «Texuonpubop» (r. Mockaa),

«KBapin — 1» xooneparuBa «Ksapu» (r. Caskrt—Ilerepbypr), AJKK—301 u
AKK —1 3A0 «ABToMartuka» (r. BAaaumup);

pH—merpos pH—011 HIIIl «TexHonpubop» (r. MockBa), «KBapi—pH-1»

KoolnepaTtuBa «Ksapn» (r. CaukT— [letep6ypr), pH—220 ITO «M3MmepuTEeAb»
(r. 'oMeAan);

pNa—wmepos AH—012 HIIIl «Texmonpubop» {r. Mocksa), pNa— 205 10
«i3zmepureAs» (r. l'oMeAn);

KucropopomMepos KMA — 08M(08M3) HIIII «Texnonpubop» (r. Mocksa),
Mapk — 402 (Mapk —403) TOO «Bzop» (r. H. —Hosropoa).

OAHAKO OTAeAbHBEIE NPHOOPH HAXOAATCA ellle B CTAAHUU OCBOEHUS U AGHHBIE IO UX
paboTe HEeAOCTATOYHH AAS OLleHKH paboTOCIOCOOHOCTH;

— HauboAee XapaKTepHRIMHA HEUCIPABHOCTAMU OPHUOOPOB XUMUYECKOI'O KOHTPOAS
110 AaHHBEIM 13C ABASAIOTCA:

M0 KOHAYKTOMeTpaM:

HU3KasA HAAESKHOCTbL KOMIIAEKTYIOIIMX M3AEAHMH, TaKHUX KaK 3AeKTpPOHHLIe
IIAQTHI, AATYMKM TeMHOepaTypsl, 3allOpHas apMarypa Ha H — KoAoOHKax, Mare-
PHAA YIIAOTHEHUH U AD.;

HEYHHUPUNUPOBAHHOCTL PA3BEMHEIX COCAUHEHWM THUAPABAMYECKHX H 3AEK-
TPUYECKUX AATYUKOB SAEKTPOHHHIX OAOKOB;

HeOOXOAMMOCTE eXXEeHEAEABHONW INPOBEePKH MU PEryAupPOBKH PacXoAd NPOOH!
yepes AYeUKy U KOHTPOAS TEMIIEPATYPHI;

3aHOC AGTYHKOB KOHAVYKTOMETPOB,

TPYAHOCTHM THPH BBICTaBACHUHM  KO3¢ddHULHeHTa TepMOKOMIIEHCAIHH
(A2KK — 2101);

XPYIKOCTE JAEKTPOAd (KepaMH4yeCKas 4YacTb IEeHTPAaAbHOrO 3AEKTPOAA
AKK~301 (AKK-1) 1 Ap.,
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no pH—~MeTpam:
IIOCTABKAa 3aBOAOM HEKAYeCTBEHHBIX 3AeKTPoAOB (A0 50% OpaKa B OAHOH
NapTHH) U HEPETYAAPHOCTh HOCTABKH,;
HEeH3AEKHOCTh MUKPOCXEM;
OOABIIAsE UHEPIIUOHHOCTE,
CTapeHHue 3AeKTPOAUTHYECKHUX KOHAEHCATOPOB;
HU3KOE KavueCcTBO pe3bOOBHIX COCAWHEHUN,
HEeKOMIIAEKTHas HOCTaBKa 3A€MEeHTOB, COoCTaBAAoumnX pH — Merp;

eXXeAHEeBHAasi IPOBEPKa K peryAupoBKa pacxoAa Ipobhul yepe3 S4YeHKY
pH —MeTpa, a TakKe ypoBHA B Oauke KCl 1 Ap.;

no pNa—-Mepam:
HeHaAeKHOCTh MUKPOCXeM DAOKa IUTaHUSA TEePMOAATYUKOB, pe3bOOBHIX CO —
eAUHEeHUM;
CAOJKHEIM IIpoUecC KaAuOpOBKHU pHuOOopa.

10 KHCAOpOAOMEDpaAM:

OTCYTCTBHE MEXaHWYEeCKOro (PUALTPA AA OYHCTKHU HPOOB OT MeXaHUYEeCKHX
IIpUMeCceH;

HEHAAEKHOCTh 3AeKTPOHHEIX OAOKOB;
HapVIIeHue repMEeTAYHOCTHA AATYUKA ¥ MeMOpaH.

— HUMeeTCA TEeHASHIUS OCHAIUeHHA IAeKTPOCTAHIMH NpHOOpaMH OAHOTO H3TOTO-
BuTeAd. Hanpumep, HIII1 «Texnonpubop» (r. MockBa) OCBOMA LIMPOKYIO HOMEHKAATYDPY
HeOOXOAUMEIX NpHOOPOB (KOHAYVKTOMETPH, pH —MeTprl, pNa— Mepsl, KUCAOPOAOMEPHI)
U IIPOAOASKAET pa3padbaTHBATh HOBble THINEI, APYTHE H3TOTOBUTEAH BHIIYCKAIOT IIO OA-
HOMY (ABYM) THIy OpHOOPOB,

— AQHHBIE€ 3AEKTPOCTAHIHY O YHCACHHOCTH IIepCOHAaAad, OOCAY KUBAroero nNpuobo-

prl AXK, aHaAM3y He OOAAQIOTCH. K IIpuMepy, BEICOKass HAAEKHOCTL MMIIOPTHEIX IIPH-
6opoB, mokazaHHas Ilepmckoi TOLl, He npwBeAa K COKpALIEHUIO IIEPCOHAAQ,;

— 3AEKTPOCTAHIUAMH He CODAIOAQIOTCH KakKue —AU60 HOPMATUBH IO YHCAEHHO-
CTH OOCAYXUBAIOUIETO DepCcOHaAa. [Ipy npubAuReHHO OAMHAKOBOM KOAHMYECTBE yCTa-
HOBACHHEBEIX NPHOOPOB ¥ COOTHOIIEHHHU KX TUIOB YUCACHHOCTH IepPCOHAaAd U €ro KBaAU-
(pUKAUMS 3HAYUTEABHO pa3sHATCA. LleaecoobpaszHa B CBA3M C H3AOKEHHEIM pa3paboTKa

HOPMATHBOB II0 TE€XHHYIECKOMY OOCAYKMBAHHUIO HPUOOPOB OPraHMU3aUHUsIMHU CEepPBHCHOTO
OOCAY>KUBAHUA,

— AAHHBIE 3AC€KTPOCTAHIIUM N0 KAa4YeCTBY M HAAEKHOCTH HPHOOPOB IO OOABLIEH
4aCTH CYOBeKTMBHEI. (CTaTHCTHKA OTKA30B, KaK NpaBMAO, He BepeTcd. C 3TOH TOUKH
3pEHHS AAS OIEHKM (PAKTHYECKMX MOKa3zaTeAer HaAeXHOCTH M KavyecTBa IjeaecoobpasHo
IIPOBEACHHE 3KCHAYATAIMOHHBIX UCIEITAHUN BHOBb pa3paboTaHHBIX NPUOOPOB;

— NOpUOOPH MHOCTPAHHHIX (PUPM (Ha OTEeYeCTBEHHOM pPHIHKEe — upMu «IloAu-
MeTpOH», lIIBeHUapHA) OTAMYAIOTCA BEICOKOM HAAEKHOCTBIO B CPAaBHEHHUHM C OTEUYEeCT-
BEHHBIMY, KOTOpAas IO AAHHBIM 3AEKTPOCTAHUUM OOYCAABAMBAETCA HE TOABKO OTpado-
TAHHOCTBIO KOHCTPYKTUBHBIX CXeM, HO U KOMIAEKTHOM MocTaBKo# npubopa ¢ YIIIT;

~ OKOAO NMOAOBHUHEI HEAOCTATKOB ¥ HEHMCHPABHOCTEM OTeYeCTBEHHEIX IPHOOpPOB, a

TAK)Ke yBEAWUEHHHE 3aTPAaTH Ha OOCAYXWBAHHE CBA3AHH C OTCYTCTBUEM NIOCTABKHU
npubopoB B KoOMIAeKTe ¢ YIIIT;
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— HeODXOAMMO PEKOMEHAOBATH NIPOM3BOAUTEAAM INPUOOPOB AXK KOMIAEKTHYIO
noCTaBKy HnpubopoB ¢ YII1 # paciumpeHHe cepBHUCHOro OOCAY>XHUBAHUS IO NPHMEPY
MHOCTPAHHEIX QHUPM. PeMOHT npubopoB AXK, KakK NOKa3aAH IACKTPOCTAHIIMH, BEAETCS,
KaK npaBMAo, cAaMu TIOC (CnenuarbHBIMU IPYINAMH XMMHWYECKOTO KOHTDOASI B IleXaxX
TAH), B OTA@ABHEIX CAY9asaX NPHBACKAETCA M3TOTOBUTEAb HPUOOPOB;

— TOABKO Ha OTAEABHHIX 3AeKTpocTaHuuax (Ilepmcrkom T'POC, T3l —27 Moc-
sHepro, Kocrpomckro# I'POC u gactuuno T3L]—21 Mocsgepro) ocyuiecrBAeHa aBTOMa-
TH3anuss OOpabOTKH HenpephIBHHIX M3MepeHURl YOII, pH, copep)RaHUs HATPHSA A KU-
CAOPOAA C IIeABIO BEACHHSA M AMATHOCTUKU BOAHO — XMMHMYECKOTO pe’XHMa 3AeKTPOCTaH-
nqun (CXTM, BHIIOAHEHHAd HA CPEACTBaX MUKPOIPOIeCCOPHOM TeXHUKH)., KadecTBeHHO
OoAee BBICOKHM TeXHHWUYECKHH YpoBeHb BeAeHMs BXP ¢ nomouisro npubopor AXK,
BKAIOYEHHBEIX B CXTM, mO3BOAdAET pe3KO MNOBHICHTH 3KOHOMHYHOCTH IPOHECCOB U CO-
KPaTHUTh TPYAO3ATPATH Ha OOCAYKHUBAHUE.

Ha oCHOBaHMHM HU3A0KEHHOTO NpeaAaraeTcs:

— H3TOTOBUTEAAM npnﬁopos:

yueCTb HeAOCTaTKH N HEHCIIPABHOCTH, BO3HHKAIIUHE B HOpolecce 3KCIAya-

Tauuy NpubopoB (cM. TabAunul 7— 10), B IIeAdX COBepIIeHCTBOBAHUA KOHCT-
PYKIMHA U NOBHIOEHKA HAACKHOCTH,

PEKOMEHAOBATE KOMIIAGKTHYIO NOCTAaBKY npubopor ¢ YIIII, 4T0o nmo3BoAuUT
IIOBBICUTE HAACKHOCTh AeMCTBUA NIPHOOPA;

VAYUYIIUTE Ka4eCTBO pH — 3AeKTpoAOB U o6ecCneduTs KOMOAEKTHYIO IIOCTaBKY
IAeMeHTOB, cocTaBasiomux pH —meTp (I1O «M3aMepuTens», r. F'oMeAan),

PaCIIMPATE HOMEHKAATYPY NPUOOPOB H B IIEPBYIO OUYepPeAb OCBOHMTHL BBIIYCK

JKEeCTKOMEPOB AAA ¢xeM Na— KatuoHupoBaHua BIIY @ yCTAaHOBOK TENAOBOH
CeTH;

— 3JAEKTPOCTAHIUAM.
B LEeAsAX NOBHEIUIEHEHA 3KOHOMHUYHOCTA PabOTH 0OOOpPYAOBAHHA U CHHIKEHUSI
TPYAO33aTpaT Ha OOCAYKHBAHHE OOHOBAATE MOApK OPpUOOPOB H BHEAPATH
CXTM Ha 6a3ze MukponpoueccopHor TexHuMKH., OpHolr M3 3apay CXTM
AOAJKEH OBITE COOP OTKAa30B U HEHCIPAaBHOCTEH NPUOOPOB;

NPUBACKATh K OIpueMKe NpHOOPOB M3 MOHTAKa M NPOBEACHUIO UCIIBEITAaHHH
CHel{MAAM3UPOBAHHLIE HAAQAOUYHEIE OPraHU3alluid U U3IrOTOBHTEAEH,

IpuBAeKaTh K co3paHuio CXTM, cepBUCHOMY OOCAYXUBAHUIO H PEMOHTY
npubopos AXK cnenuarM3upOBaAHHBIE OPraHU3alluyd U M3rOTOBHUTEAEH.

B ueAsx ynopsiAOYEHMs OpraHu3allu¥ TEeXHHYECKOro OOCAYyKHBAHHUA IPUOOPOB U
OO BEKTUBHOM OLIEHKH HAAEXHOCTH IpuOOPOB LleAeCOO0pa3Ho:

— paspaboraTh HOPMATHBH TEXHUYECKOTro oOcaykuBaHMA HpubopoB AXK, ycCTa-
HOBAEHHHIX B 06beMe coraacHo PA 34.35.101 — 88;

— AO BEAOMCTBEHHOM 3KcHepTH3hl NpuGopoB coraacHo Ilpukazy PAO «E3C Poc-
cuu» oT 160.11.98 r. Ne 229 neaecooBpa3HO OIPOBOAUTE 3KCIAyATALIHOHHbIE HMC-
OLITAHUS Ha HaAEKHOCTB.

B Tabaune 11 npuBepeH nepedeHb OpUOOPOB aBTOMATUYECKOTO XHMHYECKOI'O KOH-
TPOAsA, PEKOMEHAYEMHEX AAS NpuMeHeHus Ha TOC.
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Tadoanna 7

[pumetaHun

5

I
o
XapaKTepHme HEHUCIIPaBHOCTH, BOZHHKAIOHINE IIPDH SKCNIAYATAIIMHA KOHAYKTOMETPOB
H Tun npubopa MecTo ycTaHosxu XapaxTepHbie HeUCnpasHoCTH U cnoCcobbl ux yerpaHeHun
l.n 3 s -
AK—31( UTarensvHan Boaa, KOTno- . HeHaZieXHb! TEPMOBATYMKN W AeTaNN, pe3bDoBLIE COeANHEHUA U3 NOAKCTUPONA

Bas BOA3, Neperpetuv nap, | 2. Bouixon w3 CTPOR (CTAPEHIUE) SNEKTPOAVTMHECKMX KOHAEHCATOPOB 1 CBETCAYIEBHIX MUKDOAMNEPMETDOB
koHpeHcar Typoun, BIY, | 3. Buixos U3 CTpoa GpTOpONRACcTOBbIX YNAOTHEHWA, U30NATOPOB AATYMKOB (BCErAa npu pasbopke)

BOY 4. HeucnpasHOCTL apmatyphl Ha H—dunbtpe

9. Pa3spyiueHue anexTpoaos (3NeXTpoxMmmyeckoe paspyiueHue)

| 6. HeucnpaBHOCTL BOARHOTO POTAMETPA

) CTP3HEHUS:
1. 3ameHa HeHafeXHbIX ieTanei (YyBCTBUTENLHOIO 3/1eMeHTa)
2. 3amMeHa GTopONNACTOBLIX YIIAOTHEHWA HA PE3NHOBLIE
3. [pombiBKa ATYMKOB
4. 3ameHa H—-punsTpos (vepes 8—9 mec)
5. Pemont npeobpasosarens NT-11168
b. Wavarve poramerpos u3 cxemu
7. Mposepka noka3aHui naboparopHuM npubopom — 1 pa3/ven

] H I U — DONOXUTENbHAA.
| AK=310, KC~-211, PP — ¢ 70MKK 3peHus 3xcnnyaratyu u peMoHTa bonee Hanexunl, yem KALL-0177K,

ofHaxo Tpebyerca gopaborka

l

. HencnpasHoCTL 3an0pHOH apMaTypst H—KOMI0HOK, NOCTaBASEMbIX C NPUBOpOM

2. HeucnpasHOCTb SAEXTPORHBIX NNAT

3. Buixog 13 CTpOR HHbiIX, 3MEPUTENLHBIX GNOX0B Y AATYNKOB

4. HencripasHocTs npeobpasosareseit Temneparypbt, YCTPOMCTBA aBTOMATMECKOTO noucka Yl w

AATYMKA TemMneparyphl
5. Buixog ¥3 CTPOR AaTinka Npy noBulitesn Yemnepatypb npobul > 50°C (no Texycnosusm

Ha npubop — 70°C)

Cnocoln wﬂ:
| 1. 3ameHa Donee HAAEXHBIMY NETANAMU SNEKTPOHHBIX NNaT

2. 3ameHa uamepuiencHoix 6A0K0B
3. 3ameHa AaT4MKOB

CAL-017TK 'lUTaTenbHan Boaa, KoTno-
83 BOAA, NEeperperLit nap,
E%nﬁleuca‘r TypbuH, BIY,

Quenka mn%am UM;

AK-310, KC-211, UPP bonee HafiexHul 8 3xcnnﬁtaum u pemoHTe, yem KAL-017TK.
HeobxoaMMOD B KOMNNEXT NOCTABKK BKAIGHUTL YT1

3 | AKK-301 1. Buixofl ¥3 CTPOst 3NeKTPoAa NPY NOBLItUeHWM TeEMNEPaTyPL NPoDus

(AKK-3101) 2. Orxa3 B anexTpoHHOi Cxeme npubopa (1 pa3 8 keaptas)
3. Bbixop M3 CTPOR TEPMOKOMNEHCATOPS

eaHesHbiA ocmotp CYTTTT u
AATYMKOR

[poBepka pacxopa npobu v
nokasaxmi npubopa

~ 1 pa3/ven

Texymmia peMOHT 1 xanub-
Bka — 1 pas/ropn
1 pas/nonropa)

Tpebyerca 3T — cerka gns

~DUNbLTPA C KOXYXOM U3
NErupoBaHHoN Cyany {B3ameH
NNACcTMACcCOBbLIX 1 U3 CTEKNO-
TKaHW), POTEMETDLL

Tpebyercs nopaborka npubo-
pa C Uenblo yoTpaHeHms
WHEPLIMOHHOCTYU ¥ pa3paboTt-
Kut Ha B33e MukponpoLieccopa

UTCYTCTBYIOT B8 AOKYMEHTa-

LMu:

— ANEXTPUYECKIE
NPUHLUNUANLHBIE CXEMbI;

~ METOAVKA kanmbpoBKy

Orcyrcrayer i1

He yHnduumuposaHs Coeau-
HEHUA FUADABMNECKUX W
ANEKTPUYECKWX ABTYMKOB W
3NEKTPOHHBIX ONOKOB

Kopnyo npeobpa3osarens
HeynobeH ans WMToBoro
MOHTaXa

OYCyTCTBYIOT ZIETANIbHbIC
INEKTPUNECKUE CXEMbE

Orcyrcrayer UM



£t

Cnocobu YCTpaHeHus HEUCNPABHOCTEI:

1. 3aMeHa B COYNEHEHUN INEXTPOAA C 3NEKTPUYECKON CXEMON ANOKCUAHOK CMONBI HA KEpaMuKy TpyaHoCcTA NpU HanaaKe
Oanako Habnioaanoch PaspyLLEHHE Kepamnkm BbiCTaBenuns koapPuumnenTa
2. 3aMEHA 3neKTpoaa TEPMOXOMNEHC ALk
Hanuyme BLIXOAHOMO CurHana
M CUrHana CUrHaNu3aLum Ha
| ORHOM pasbeme
HeynobHoe nocoeamKete
| ANEKTPUYECKOIA 4aCTY faTyk-
. e sy et oo e Ka (He Ha pasLemax
4 037 | CTVKW HET. B CTafiin OCBOEHVA ] . Hef0CTaT04eH oY
1 1. Ovxa3 3an0pHbiX BEHTMNEN HA H—punbTpe HeHanexeH parymk
2 Otxa3 gamymka
3 Hapywetue GToponNNacCTOBLIX YNAOTHEHWIA
4. Buix0f U3 CTPOS YYBCTBUTENBHOMO AMEMEHTA TUNE «b»
110cO0u YCTPAHEHUA HEUCNNABHOCTEN:
1. 3amena Bentuneis Ha H—punbtpe
2 3ameHa GproponnacTosbix yNAQTHEHWNA
OueHka axkCnnyaraLmm:
L L [1pubop HanexeH, Ho Tpebyercn borka | | o
5 | Keapu—3 T 3aHOC AaTYMKOB BO BPEMS MYCKa DNIOKOB | Orcyrcreyet undposas
) MHAWKALIWA napamerpa
Cnoco0bl YeTpaHeHus HeMCNPaBHOCTEN;
1. YucTka nammnkos
QueHKa 3KCNAYaTaLMK;
Tpebyerca popaborath, B TOM Yucne;
— BBECTU UMPPOBYIO MHAMKALNIO NAPaMETPa,
_ - nOMHWTL nocTasky YII N _ 3 : . — |
S3C=T0¢ ONECONEPKAHNE HACHI- acopenve apoccens {1 pa3 8 mecsiLl) ViKW U3—33 CUTTGHON |
WEHHOTO W NEepPerpeToro 2. [loBpexaeHue 30NATOPOB AATHAKA NPU NOBLILIEHNY TEMNEPATYPH NPOoOLI KOPPO3u ANEMEHTOB HE
rapa Cnoco6bl YCTPAHEHUS HeGT i NOAAIOTCH pasbopke
1. Huerxa gpoccens
2 3aMeHa U30ASTOPOB, YNNOTHUTENbHLIX NPOKNZA0K
Ouexka akcnnyaTaLui.
. [ T%ﬁyemﬂ 3ameHa Ha Honee coseplueHHuM npubo - - o
3 | KCM-— DNECOAEPXARKE B Nape 1 BoiXOA U3 CTPOR KOHAEHCATOPOB 8 Yeunutene (5-—-3 pasa s ron)
G b HEHWA HENCN 7k
‘ 1. 3ameHa KOHREeHCaTopoB '
CRAVaTALMM:
1 o fpe TCA 38MEHa Ha Gonee HafEXHbIA npnbo ] J
0 | KBY-5M 31TY (KOHLEHTPAIUA KMCRO- BbiX0A ¥13 CTPOR XWAKOKPUCTANAMHECKOTO AUCTIAES U APYTUX ANEMEHTOB KOMNEKTA Kopnyc npubopa Heynobex
KBA~4 Tbl W wenoym), By 2. Boixoa 13 CTPOA INEKTPOHHON YacTw ANS WWTOBOTO MOHTAXA
(VAN 0becconeHHoi BO/\b) (00C06H YCTDAHEHWS HEMCTIDABHOCTEH;
1. 3aMeHa KOMNNEKTa Ha HOBLIN BLINOAHAETCA U3rOTOBUTENEM
Ouenka 3xCNayaTaLmu:
|_HepemoHTonpuroges _ _ - —




XapaxkTepHble HEMCINIPAaBHOCTH, BOZHHKAKOIINE NP 3KCnAyaTanuu pH—MeTpos

TaOoauna 8

- i .

F N: Twn npubopa | aeﬂcggm * XapaKTepHbie HeWCpaskoCTH ¥ CROCOGb: WX YCTPaHeNHS Tipumenanma
B A— — —
T 1 pH-220 ap, nura- | 1. 110CTaBKka 3aBOA0OM HEKawecTBERHbIX anexTposos {no 50% s naprim) pH—-meTpul C npeobpasoea-
| (N-210, N-215) TenbHan M | 2. HeHaReXHOCTb MMKDOCKEM Tenami {1-201 w
koThoBas | 3. Yacras nposepxa GOI&)OTMBHEHH?I SNEXTPOAMTUMECKOFD KNOHA, NPOBEPKA W 1201 chaThl ¢ NpoOM3BoA-
sona, BNy ponveka pacreopa KCI {oT1 2 pa3 8 Hepemo 4o 1 pasa 8 mecau) CT8a

pH—MunavBonLTMETD
pH-011

pH—METPL GUPMBL «f TONMMETPOKY

pH-—-metp moauduxaupm §270

pH—METp ABYXKAHANLHLA MOaUDU-
aumn MONEC 8930

KOTNOBan
Boga, Bl1Y

ap, nura-
TenbHan M
KOTNOBaR
Boaa, BI1Y

ap, ura-
TENbHAA M
KOTNnOBaN
8oaa, BlY

4, HectabunbHuie XapakTepucTiiky u3mepurenbilx 3NeXTPOa0s
5. bonbuias MHEPUMOHHOCTL Npubopa

6 OtCyrcrave asTOMATUYECKOR TEPMOKOMNEH ALK

7. Buixog, 13 crpoa npeobpasosatena [1-215

8. Hu3koe xauecTBO Pe3b00BbiX COAMHEHNIA
0. Yacran xannbposka npubopa, a Takke Ceepka ¢ nokasaHuamu naboparoproro npubopa

10. HexomnnekTHasa nocTaska anemMeHTos pH—MeTpa

CnocoOut yCTpaHEHVA HEUCNPABHOCTEH

1. 3amexa anexTponos yepe3 2—12 mec
2. 3amena npeobpasosarens or 1 ao 3 pa3 B rog
3. Kanubpoexa npubopa 1-2 pa3a B Heienio L '

UTCYTCTBYET

. VIameHeuue xapakTeprcTvK aNekTpoaa
2. 3arpasHEHWe sYeek L poBan MHAUKAUMA

Cnocobi YCTDaHEHUA HEMCNDABHOCTE:

1. 3aMeHa 3neKTpoaos

2. Exexenenbhan xanubposka u nposepka no dydepHLIM PACTBOPaM

3. ExeHepenuHas fnposepKa U peryaupoBka pacxona ngoﬁu yepes aueixy npubopa
4. Nposepxa yposus v ero soccratosnenue 8 bauke KCI — 2 pasa 8 Heaenio

%@ﬂg IKCTINYATALIAN:
. Heobxoauma 1ndpoBan rHaeKcalua napaMeTpa

2. HeobOxoauma nocraska 8 komnnexre ¢ Y v H-xononkoi

3. YMEHbLUKTL CNOXHOCTH U 00BLEM 00CAYXMBAHMS .
. YMEHbLILICHWE NCTEYCHUS XNOPUCTOTO KanuA U3 0akka U333 KOPPO3nKn 1 LNAKOBAHWA LITYUEPa

UCTEKATENA, BLINONHEHHOIO U3 HEPXAaBEIOLILH CTanu !
2. HA3KOE Ka4ecTB0 3NeKTPOAOS

3. 3arpasHeHue INeKTPOROs U AYENKN
4. Hacran kanubposka npubopa u NposepKa nokasaxuia 1o bydepHbiM pacTsopam

bl HEHUA HEH ,

1. Yuera wryuepa ucrexatens KCl 1 paz a 1-3 mec
2. YncTKa anexTpoaoes 1 Aueiiku npumepHo 1 pa3 B mecsly
3. Kanubposka npubopa npumepro 1 pas B Mecaly

K n. 9 ans cpasHeHus;
kambposka  pH—meTpoR
upMbl «flonMmeTpon» —

pa3 B Mecall

Quenka axcnayarauny.

[Toubop paboraet yaosnersopurenbto. Heobxoaumo:

~ BKNIOYMTY B komnnekt UM kabenu ¢ pasvemamu ana kanubposxu npubopa;
~ WTYUED CTEKATEAR BLINOAHUTL U3 NOAUMEPHLIX MATEPHANOS;

— YAYILNTL KA4eCTBO INCKTPOAOE

. Kpucranau3auua pacteopa KU BCROMOraTensHoro anektposa

2. Bbixo u3 CTpOs 3NEKTPOHHBIX MAaT
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Tabauua 9

XapaKTepHble HEMCNIPABHOCTH, BO3HHUKAOIIHe NPH 3KcHAyartaiuu pNa—Mepos

el p— i A,

Mecto

___YCTaHOBKM
3

I

3
4

AH-(012

ey~

Sodimat wecTUTONEUHLIN

_ e, g iy il - alk

XapaKTepHsie HEMCNPEBHOCTH U CNOCODL WX YCTpaHeHUs fpumeyanvn
4 5

Map, nutatenpHas u
KOTnoBas 8oaa, BIY

flap, nurarenbHas W
KOThoBaa Bopa, BAY

" 2. Paspaborars y3en undpoBOA HACTPONKMN ¥ MOUCKA HEMCNPABHOCTY ANEKTPOHHOM Npenbpazosartens

XOTROBan BOAa, BINY

~ Sodimat 8873 1
QAHOTOYCYHLIN

il

e

il

il

Nap, nuratencHan W
{ KoThoBas 8oga, BNY

e 1 YnpocTutb npoueaypy kanubposku npubopa Ha Masibie 3Haserns pNa o | - -
(lap, nurarenvHan w l ]

| 1. Boix0g 13 CTPOS SREKTPOHHLIX KOMIIOHEHTOR
2. Orxas npeobpasosarens 1-200
3. Paspywenue Hauxos ana KCl u NH,OH

| 4, Bpix0og w3 CTPOA ¥ 3aMEHA KOHAEHCATOPOB, MUKPOCXEM, AN0A0S
5. HeyaayHas KOHCTPYKUMA SNEXTRORMTHUYECKOrO KAHIO4a BCOMOTaTensLHOro SexTpoaa

6. Man guana3ox TePMOKOMNEHCALWKA

bl VCTDaHEHUR HeueH A |
1

1. 3ameHa MukpoCXeMm

2. 3amena npeobpasosarena [1-205
3. PeMOHT peabGoBLIX U YNNOTHATENbHBIX COBAUHEHNIA

QLI,QHEQ aKCnnyardaiiumn’

1. HeobxoanMo ynyutiuTb M3MEpHTEALHYIO CxeMy npubopa Ha 6a3e mrkponpoLeccopa

3. PaciuvpuTh Ananasod TepMOKOMNEHCALMY _ _

- 1 Nospexaenue CruankoHoBbiX TpYOOK K ux 3aMeHa 2 pasa B rog
2. Kpnctannuazaums KCI Ha CTEKNSHHOM HAaKOHEMHUKE BCNOMOTaTENbHOMo AnexTpoaa

ANEKTPONUTUYECKONC KMMi0Ya BO BPEMA 0CTaHOsa 6n0ka (koTna)
3 3arpasHenye CTeKNRHHOFO HAKOHEYHIKA BCNOMOTaTENLHOO 3NEKTPOAA M KaK ChEACTBME

NOBLILLIEHKE CONPOTUB/ICHUA B UEMY BCTIOMOraTenbHOr0 aNeKTPOAa. 38MEHa CTEXAHHOIQ HAKOHEYHNKA
4 HeCTabunbHOCTL U3MEPUTENLHLIX 3NEKTPOAOB PNA
| 5. 3arpRsHenne 3NEeKTPOMIOB 1 SHEEK ¥ HEOGXOMMMOCTD NPOMBIBKM U YUCTKM fueex 1 paa B MECSL,
NPOMbLIBKMA 3NEKTROAOB — 1 pa3 B MecaU. [IpOMbIBKA AUCTUAAMPOBAKHOI BOMOHU, BO BPEMS
oCcTaHoBa Hn0xa — TPUNOHOM b

Cnocobhl yCTpaHeHns HeUCNPaBHOCTEN'
1 3amena cunnkoHoBbX TPYBOK 2 pasa B rop
2. 3aMEeHa CTEKNAHHOIO HAKOHEMHWKA BCNIOMOratenbHOro 3neKTpoaa

3. YucTKa sueex n NPOMLIBKA 3neXTPOAoB 1 pa3 B MECALL [

Quenka axcnyarauv:

M3HOC MEeXaHWYECKUX YacTel NEPUCTANLTUYECKOTO HAcoCa

| VA3HOC MEXaHVYECKUX 4aCTEN NEpUCTANLTUNECKOTO HAacoca

3amMeuaHuil Het

il aly e e J
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Tabanua 10

XapaK'repHme HEeHNCIIPABHOCTH, BOZHHKAIOIIME IIPpHA IKCIIAYAaTallMNn KHCAODOAOMEDPOB

kel el S L T PR—— —

S T T

Mec'r-o

Neo
. Tun npubopa CTAHOBIOH Xapakrepxbie HeuCnpPaBsHOCTH ¥ CNOCcOOLI UX YCTpaHeHus [Tpumeyatng
1 | KMA-08M 1. bonbLuan uHepuUMORKOCTL npubopa Crar )
2. [lpeird Hyns Npu M3MeHeHuu TEMRepaTypLt NPodH C Npon3s0ACTEa
3. Bonbluas norpewHoCTs (> 4%)
4, CnoxsoCcTh kanubposku nprutopa
5. HeHapexHoCTL aaryuka u npeobpasosarens
6. KoHeTpykrmaHo npvbop HeynobeH ans WUTOBOFO MOHTaxXa
7. OtcyTCTBYET MEXaHMYECKNIA GUALTD ANA O4UCTKN NPOBLI OT MEXaHMYECKVX NPUMECei
KMA-08M.3
B cragum 0CBOeHUR
| Ha ToU-27
) ) o 3 MoC3Hepro
2 | Mapk-403 _ B - | , B cTamuu OCBOEHM.
YCTpaHeHn  Hepoc-
5 _ ) 1arkn KMA-08M
3 | Mapk—402 . ) 1 Buxﬁg U3 CTPOR aneFmoQHbm bnoxa. Choit B pabore npu BLICOKOK NETHEX TeMnepaTtype ] -
(402,017) OKPYX3IOULEr0 BO3AAYXA (HO HUXE NACNOPTHOH)

| 2. 3arpasHeHve CunukoHOBOW MeMOpaHbi ¥3—3a OTCYTCTBUS MEXaHUYECKOro dbunbTpa Ha Bxoae B Nnpubop
3. Hapywenue repmetuynocTy aarunka [1IK—402 w membpan

Cnoco0u YCTRAHEHNS HEWCNDABHOCTEN:

1. 3amera cnankoHoBso# MembpaHnl 1 pas 8 Mecs
2. 3aMeHa 3nexTponuTa a0 7 pas B rog
3. 3amena anextpoaos A316 — 1 pa3 8 roa

OieHxa SKCNNYaTaUMM.
1. TipepycMOTPETH YCTAHOBKY MEXaHu4eckoro GpunbTpa Ha Bxoae npobu B npubop
2 [peaycMoTpeTL MHAMKALWMIO COCTOAHWA AATYMKA
3. YcoBepiueHCTBOBaTL M3MEPUTEILHYIO CXeMy NPrbopa Ha 6ade MUKPONPOLECCopa,
pa3padoTaTs yaen undposoit HACTPOWKM W NOMCKA HEMCNPABHOCTH 3NEKTPOHHONS Npeobpa3oaarens

YcTaHoBREHD!

i g i ettt

Oxistat 8878 u - Anexvpoas (3070Toi KAToA 1 CepelpAHIM aron) BHPABOTAAN PECYPC, TPEGYETCR VX 3amena
Oxistat 5020

01280 r
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TaoAuua 11

e s o

_ - . I _— ] -
JnanasoH ,Iil.emﬂem-se1 BhixOAHON CyrHan
T ana3oH Pacxog npobi, — ‘ | OcHoBHas
npuggpa u‘g’:epeﬂuﬁ Tﬁ:unﬁeg apép n/qp 4 r?;'* i linpposaa | AHANOroBbIA NOFPELIHOCTD, % MaroTosurent [pumenanig ,
- ' MHAMKAUMA |  curHan, MA
2—-L — J 1— : _I b 7 8 [ 9 L 10 T {1 1
KoHayKTOMEeTpbi, KOHUEHTPATOMEDb! |
"gt_::"olg " ’ 1 KoHpykromerp Bhfycka- I
KALI-037 0-3000 +10-+70 | oo POMI Y 10 1,0 + 0--20; He > 1,5 TexHonpubops, | 5 o™ oG
=2\ . | , '
A (663 H—wnsTpal l I . Mookss A1 052 13
' 3 lMpuseaenue YN k 25°C
(AK~3) L { P
,_ | M/o |
0,5-1 | 1 [syxnapaMeTpuyeckas
| 1'—10: | Ccxema npusepeHnn Yl
| 10-100;  25°C
| Keapu—2 100+ 1 006_ I 0-5: Koonepatus | 2. Hannume mopmdmxatimii
2 (MoanMdUKaLVIS ‘ ’ +0,5-+70 100 — + 0-20, 2 «KBapy, NPEAHA3HAYEHHLIX ANst
M/
M/0 1 m/1) {100 4-20 r. C ~Terepbypr paboTh C AaTYMKAMM
1-1000 | AK—310 |
I | | | 3. AsTOMaTUNECKUI BBIGOp |
110000, | JAvana30HoB
I 1100000 N I
02, |
0+-10, |
0--100; 05 3A0 fla —
3 AXK-3101 0--1000, - He > 100 He > 1,6 + 4 26 + 2 «ABTOMETYKS”, ﬂOlTwKHOil;po OB WM
0--10°, | r Bnagumup I PYX
0--10% | |
| . 0-10° | ; |
]L mMKkCm/cm (%) | 1 TNorpyxxon be3anex-
5200 (5--20) | TPOAHBIA [ATHHK
NaCl), | l HON 2. [puBeaexve nokas3aHui
KAL-021M ( 1k
‘ 4 uM 5-500 (5~15) +1-4+70 | + yaN+1.5 «TexHonpubop», K 25°C |
(MC) _ C% + 3
{NaOH); | r. Mocksa | 3 Moavdukauns MC . ¢
| 5-1000 (5~-20) BCTPOEHHbIM CHrHAMb-
| (H,50,) HbIM YCTPOVCTBOM
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OxoH9aHHe rabirnyst 11

No T aon [lwana3oH p b Buixogro! curan [ OCHOBHaS H
nn npuggpa uﬂnaegaeﬂnﬁ TI?M"EWD’D acxoﬂ/{:po i AHanoroBbiM | NOrpewHocTs, % Marotosutens [pumeyarin
pook, °C CUFHan, MA B |
K 2 3 4 5 8 J 9 R 0
a1 308a- | . l [0
o T[g](l)? —215 ea. pH 0-+100 +- 0-95, «/I3MepuTent»,
0-14 4--20
(2151} _ - . i [ r Tomens
] B nOAAVaNasonos,
0-5, HIM ABTOMATUYECKAS YCTAHOBKA
6 nH-011 +5-+50°C | He > 35 He > 0,1 + 0--20, + 0,05 pH «lexHonpnbop», | AvManasowa,
| 4-20 | r Mockea TEMNEPATYPHAR KOMIECHCA-
: — . ] e B L — _
] 1" inanason uamepeHns
| | YCTaHaB/MBAETCA NNas-
Koonepatme HOW DEFYyNMPOBKOW
7 | Keapy—pH-2 +0,5-+70 5-40 + 0-5 +0,05en pH «KBapi, P Honbaoaareneu
- | prbOp MOXET UCNONb-
| r.C—Tletepbypr | ™ 35paruce nm 3amenb
1 ﬂp“ﬁo B ﬂ—210.
- . — _ o I | =215 u uM nooBHLIX
| a T
; Na—205 0-9; fonscont
pNa— : «/I3MEPUTENbL»,
) - 4-20 L r F'omens L
0-5; HIT 6 AMana3oHoB, aBTOMATU-
9 AH-(12 +15~+50 He > 5 0--20, +2 «TexHonpubop», | 4Yeckas yCTaHOBKa [Avana-
' 4--20 r Mocksa 30HOB
R - . — SR
Kucnopopomepbi
' 0-5, HIN _
10 KMA--O8M3 0200, 9-+50 2,5-10 + 0-20 +4 «TexHonpubop», | 4 AvanasoHa uamepeHuit
4-20 r Mockea
+20—+70 - e
) TOO «B3op»,
11 Mapk—402 (KpaTko + 0-5 r. Huxuun
BPEMEHHO 4-20 HoBIO
- no 100°C PoA - -
0~+70
TOO «B3op»
0—200. (KDGTKO' 0—51 m P v |
12 Mapx— 403 0-2000, BPEMEHHO * 4-20 + 34 MKr/am° LGHB';;‘SSE
A0 100°C) | ——
0
AX-1026.6 + 2_"30 «amepurent», | 4 avanasoHa U3MEPEeHniA
‘J L i L r. fomens _
Aﬂbfba- l ACCEHC
4 AKITM + 5 \
100 L @ M | _

L
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