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Hacrosiiiee pykoBoACTBO 10 3KCIuTyaraiuu (nainee- PO) npenHasHayeHo sl 03HAKOM-
JIEHUSI C YCTPOUCTBOM, MPUHIIMIIOM JEHCTBUS U MPaBUJIAMH SKCILTyaTalliy aHAJIU3aTOPOB
xuakoctu MHoronapamerpudecknx DKOTECT - 2000 (B nanpHelmem — aHanu3atopsl). B
3aBUCUMOCTH OT U3MEPSEMbIX IMapaMETPOB aHAJIU3aTOPbl MOCTABISAIOTCS B CIEAYIOIIUX
Moudukanusx: IKOTECT-2000T; SKOTECT-20001.

1 OIIUCAHUE U PABOTA
1.1 HazHauyenue u 00J1aCTh NPUMEHEHMSI

1.1.1 Ananuzatopsl xkugkoctu MHoronapamerpuueckue JKOTECT — 2000 (moaudu-
karuu DKOTECT-2000T, DKOTECT-2000M1), npenna3HadeHbl 111 U3MEPEHUsI MOKa3a-
tenst aktuBHOCTH (pH, pX) u MaccoBoit (C) wiu mossipHoit (C,) KOHIIEHTPAIMKM HOHOB,
OKHCIIUTENIbHO-BOCCTaHOBUTENRHOTO noTeHnuana (Eh), temneparypsl (T) u xoHueHtpa-
1MUY pacTBopeHHOro kuciopoja (Oz) B BoJe U BOJHBIX cpe/iax.

AHanu3atopsl MOTYT MCHOJIB30BAThCS MPHU ONPEIEICHUN OMOXMMHUYECKOro MoTpediie-
Husi kucioponaa (bIIK), a takke B kauecTBe BHICOKOOMHOI'O MUJUIMBOJBTMETpA TMPH I0-
TEHIIMOMETPUUECKOM TUTPOBAHUU, MPOBEACHUN AHAIU30B METOJOM CTaHAapTHBIX J00a-
BOK U JIPYTHX NOTEHIIMOMETPUYECKUX U3MEPEHUSX M0 COOTBETCTBYIOIIUM METOJUKAM KO-
JUYECTBEHHOTO XuMHuueckoro ananusa (MKXA).

AHanmu3aTopsl COCTOAT W3 BTOPUYHOIO HM3MEPHUTENILHOTrO MpeoOpa3oBarensi (B Jajb-
HelimeM - WMII) u Habopa nepBUYHBIX IpeoOpa3oBaTeseil: U3MEPUTEIBHOTO (MOHOCEIIEK-
tuBHOTO WK Eh) anextpona (B manbHeiimeM - 3), snexkTpoa cpaBHeHuUs (B TabHEHIIIEM
- 9Cp), naT4yvKa pacTBOPEHHOTO B BOJAE KHUCIOPOJa C BCTPOCHHBIM TEPMOIJIEKTPUUECKUM
npeoOpazoBatenem (B panpHewem - JIKTII) u TepmosnekTpuueckoro mpeodpa3oBaTes
(B nanpHelmeMm - TII).

Bropuunblii u3MepuTeNbHBIN MpeoOpa3oBaTesb BHIMOIHEH HA OCHOBE MUKPOIIPOIIECCO-
pa C aBTOHOMHBIM INUTAHUEM M IMPEACTABICHUEM pe3yJibTaToB m3MepeHnid Ha JKK- nuc-
mee. B nmamsate UIT BBeaeHbl mapaMeTpsl (Ha3BaHWE MOHA, aTOMHAs WJIM MOJIEKYJsIpHas
Macca 1 3apsn) AJid 29 MOHOB U M0 KaKJOMY U3 HUX COXPaHSIOTCS MOCIEIHUE PE3YIbTAaTh
IpalyupPOBKHU.

AHaM3aToOphl MpeIHAa3HAYEHBI JJIsI UCIOJIb30BAHUSI B XMMHMKO-TEXHOJIOTHYECKUX, ar-
POXUMHUYECKHX, IKOJOTHIECKUX U aHATTUTUICCKUX JIA0OPATOPUSIX MPOMBINIICHHBIX TIPEI-
NPUSATUN, HAYYHO-UCCIEIOBATEIbCKUX YUPEKICHUNM, OpraHax KOHTPOJIS, WHCIEKIUU U
HaJ30pa I aHajJu3a MPUPOJHBIX U CTOYHBIX BOJ, TEXHOJIOIMYECKUX PACTBOPOB U BOJ-
HBIX IKCTPAKTOB MPOO PACTUTEIHHOM W MUIIEBOM MPOIYKIIUUA. AHAIH3ATOPHI MOTYT OBITH
WCIIOJIb30BaHbl B TPOMBIIIJIEHHBIX, JJA0OPATOPHBIX U MOJIEBBIX YCIOBUSX.

1.1.2 Paboume ycinoBUS NPUMEHEHHUS aHAIU3aTOPOB:

e TeMmIeparypa OKpy:Karomero Bosmyxa, °C ot 5 1o 40;
e OTHOCHUTENLHAS BIAXHOCTH Bo3ayxa rpu 25 °C, %, ne Ooee 90;
e armocdepHoe nasinenue, klla ot 84 1o 106,7;

(MM pT. CT.) (ot 630 mo 800);

e TeMIepaTypa aHanru3upyemoii cpesl, °C or 0 mo 80;
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1.2 TexHn4yeckue XapaKTepUCTHKH

1.2.1 Pexxumbl pabOTHI, AMANMa30HbBl U3MEPEHHUS M JUCKPETHOCTH MPEICTABICHUS PE-
3yJIbTATOB HA JUCIUICE B 3aBUCHMOCTH OT MOJU(DHUKAINKA aHATH3AaTOPOB COOTBETCTBYIOT
tabmure 1.

Tabmuma 1
Pexum | U3mepsiemass  Be- JAunana3on usmepeHus Huc- Monuduxkanus
palo- |JMYMHA U eIMHHUIIA BeJIMYUHBI KpeT-
ThI H3MepeHus HOCTh
BTOPHYHOI0 aHajau3aropa* JKoTecT- | IKOTECT-
U3MEPUTEIbHOI0 2000T 20001
npeodpasoBareJisi
(M1I)
pH- pX munyc 20...20 0...7 0,01 aa na
MeTp-
HOHO- pH munyc 20...20 munyc 1...14 0,01
mep
Maccobas 0,01...10000 0,01...10000 0,01 na na
KOHIIEHTPAIUsI
(C), mr/am?
VoJsipHan 103...10°% 103...10 10° na na
KOHIIEHTPAIUsI
(Cm), MMoJIb/am?
3.41.¢., MB munyc 3200... munyc 3200... 0,1 aa aa
3200 3200
Tepmo- | kuciaoposn (0O2),
oxor |t/ e 0...20 0...20 0,01 a Her
merp | % 0...200 0...200 0,1
Temmneparypa(T), 5...35 0,1 aa HeT
'C
BoabT- | oxncauTenhHo- munyc 3200... munyc 3200... 0,1 na na
MeTpP |BOCCTAHOBHTE/Ib-
HbIi MOTEHIHAJT 3200 3200
(Eh), 3.a.c., MB
Tepmo- | Temneparypa, °C muHyc 5...150 5...80 0,01 aa aa
MeTp
Onuum | rpaaynpoBka 1a Her
aHa/IM3aTopa no
KHCJIOPOAY
HacTpoiika UI1 Aa Aa
NPH BBIIIYCKeE
Hon. | pe3eps namMsATH 1 1
peXUM | VISl peau3aluuun
JAOTOJHUTEIbHBIX
BH/IOB M3MepeHuit
o crnenuaJIbHbIM
NMporpaMmanm.
*B KoMILJIeKTe ¢ NepBUYHBIMH NPeodpa3oBaTessiMu
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1.2.2 XapakTepuCTHUKU TOTPEIIHOCTA COOTBETCTBYIOT TabiuIe 2.

Tabnua 2
XapaKTepUCTUKHU TOTPEMIHOCTH U3MEPSIEMOU BEJIMUMHBI 3Ha4YeHUE MOrPEIIHO-
CTH, He OoJiee
BTOPUYHOTO | aHAJIH-
U3MEPUTEIIb- 3a-
HOTO TIpeo0- | Topa*
pa3oBa-
tens (UIT)

[Ipenensl qomyckaeMoil OCHOBHOM aOCOJIFOTHOM MOTPEITHO- + 0,02 + 0,05

CTH U3MEpEHUs MOKa3aTelisi akTUBHOCTH MOHOB pX (pH)

[Ipenensl nomyckaeMoil OCHOBHOM aOCOJIOTHOM MOTPEITHO- +1.,5 -

CTH WU3MEPEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOIO MOTEH-

nuana (Eh), s.xn.c., MB

[Ipenensl qomyckaeMoil OCHOBHOM aOCOJIFOTHOM MOTPEITHO- +0,3 +0,5

CTH U3MepeHus Temrneparypsl B pexume “Tepmomerp” (Ty),

°C

[Ipenenst nqomyckaemoit abcontotTHoM morpermtHocTy UIT mpu 10,04 -

mmepenuu pX (pH) B pabouem auamnazoHe TemiepaTyp aHa-

JU3UPYEMOU cpeJibl B pexkuMe TepMokoMneHcanuu, pX (pH)

[Ipenensl nomyckaeMoW OCHOBHOM NMPUBEACHHON K BEPXHEMY - 2,5

npeaeny U3MEpPeHUN MOTPEelTHOCTH MPU U3MEPEHUU KOHIICH-

Tpaluy KHUCJIOPOJA, BKJIIOYas MOTPEIIHOCTh TEMIIEPAaTypHOU

KOMITEHCAIK B quanasone ot 5 10 35 °C, %

[Ipenensl nomyckaemMoil OCHOBHOUM aOCOJIOTHOM MOTpEenIHo- - +0,5

CTU TNPHU U3MEPEHUU TEeMIIepaTypbl B pexume “TepMOOKcH-

metp” (Ty), °C

*B xoMIIIeKTe C TepBUYHBIMH ITPEOOPa30BATEIIMU

1.2.3 UII obecneunBaer uzmepenue pX (pH) c snekrpogamu, UMEIOIIMMH HOPMHUPO-
BaHHbBIC 3HAYEHUS HM30MOTEHIUAIBLHON TOYKH, PEXUM TEPMOKOMIICHCAIIMU B JTMATA30HE
temneparyp ot S o 80 °C.

1.2.4 JononnutenbHas norpemHocth UIT oT u3mMeHnenust teMnepaTypbl OKPY>KaroIIero
Bo3ayxa Ha kaxasie 10 °C B paGoueil obmactu Temmeparyp He mpesbimaer 0,5 mpemena
OCHOBHOM a0COJIFOTHON TTOTPEITHOCTH.

1.2.5 JlonosHUTENbHAS TOTPEIIHOCTh aHAJIN3AaTOPa OT U3MEHEHUSI TEMIIEPATYPhl OKPY-
JKAIOIIETo BO3yXa B paboueill 00jlacTU TEMIIEpaTyp MPU U3MEPEHUU KOHIEHTpAIUU KH-
CJI0pOJIa U TeMIeparypsl B pexumMe “TepmMookcuMeTp” HE MPEBBINIACT Mpeieia OCHOB-
HOU MOTPELIHOCTH.

1.2.6 Bpems yctanoBieHus ctabuiasHoro nokazanus NI npu usmepenuu 3.1.c., ¢:10.

1.2.7 BpeMsl ycTaHOBJIEHMs [TOKA3aHUN aHAJIN3AaTOPOB too MPU U3MEPEHUU KOHIIEHTpa-
MU KHCIIOPOJa U TEMIIEpaTypbl B pexxume “TepMooKCcUMETp”, MUH: 3.
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1.2.8 M3menenue nokazanui UII npu uamepenuu 3.4.c. 3a 24 4 HeNpepbIBHOU
paboThl IIpU BBIKJIFOUYEHHOM IMOJCBETKE AMCILIES HE NMPEBBIIIAECT IpEeaena JA0MyCKaeMoro
3Ha4YeHUs1 a0COJIFOTHON MOIPEIIHOCTH.

1.2.9 M3meHeHue noka3zaHU aHAIM3aTOPOB B pexkume ‘“TepMookcumeTp” 3a 8 4. He-
MIPEPHIBHON pabOTHI MPHU BBIKIIFOYCHHON TOJICBETKE TUCILICS MPU OJHOM U TOM K€ COJIEp-
AHUM KUCIIOPOJia U TEMIIEPATypbl B aHATM3UPYEMOM Cpelie C yUeTOM HU3MEHEHUsI aTMO-
chepHOro AaBjieHHUS HE MPEBBIIIACT Mpeesia TOMyCKaeMOTo 3HaUYC€HUs MPUBEJACHHON I0-
IPEIIHOCTH.

1.2.10 Bpems ycranoBiieHus: pabodero pekumMa aHaIu3aTOpPOB, MUH. : 15.
1.2.11 Bxoanoe conpotusienue NI ne menee, Om: le10'.

1.2.12 BpIxogHOE€ HamNpspKEHUE aMIIEPOMETPUYECKOrO JAaTYMKA KHUCIOpOAA C TEPMO-
anekrpudyeckuM npeodpazosatesneM JKTII npu moaHoM HachleHUH JUCTUIUITMPOBAHHON
BOJIbI KUCJIOPOAOM BO3ayxa mpu temmneparype (2040,2) °C u armocdeprom nasnenun 760
MM pT. CT. HE MeHee, MB 3.

1.2.13 IIutanne UII aBToHOMHOE OT 4 10 6 B M OCyImIECTBIIETCS OT BCTPOCHHBIX 4-X
raJIbBAaHUYECKUX JJIEMEHTOB Tha AA HanpsbkeHreM 1,5 B KaxIplii WM OT BHEIIHETO
ctabunusupoBaHHoro 6yoka nutanus (BIIC 5-0,5 uiv aHamoruvHbIe 1Mo MapaMeTpam).

[Ipn HOMHMHAJIBHOM HampsbkeHuM Oatapen 6 B morpebssiemblii Tok He Oonee 40 MA
(mpu BBIKIIIOYEHHOH MojacBeTke auciuies). [Ipu yMeHblleHnn HanpspKeHUsl OaTapeu HIKe
4,2 B na gucriiee nosiBisieTcs: coodiienue: “CMmennre 6aTapen”.

1.2.14 TlpeacraBnenue pe3yabTaTOB Ha JucIuiee MUPPOOYKBEHHOE, pacrojaraercs Ha
JIBYX CTPOKAX U CHa0XEHO OTKIIF0UYaeMOM TI0JICBETKOM.

1.2.15. B mamste UII BBeeHBI U BBI3BIBAIOTCA HA JUCILIEH mapaMeTphl (Ha3BaHUE HO-

Na TR NH T RO § e, O GRS Ao R SfoBrRéoF

AuCl ; Zn*; F&3*, Cab™+Mg? (kecTOCTD): HPO ;NO 3 CN; CNS; Crd . a TakoKe Tpit

pe3epBHme AYEUKH MaMSTH JJI BBOJIa aHATOTUYHBIX napaMeTpOB LTSt ):[pymx MOHOB I10
BBIOOPY MOJIB30BATETIS.

1.2.16 I'aGapuTHBIEC pa3Mepbl COCTABHBIX YaCTEH aHAIIU3ATOPOB:
* BTOPUYHOT'O U3MEPUTENLHOTO MpeodpaszoBareis, MM, He 0osee200 x105 x 60;
® AaMIIEPOMETPUYECKOTO JATYMKA pACTBOPEHHOTO B BOJIE KUCIOPOIa
¢ TepmodsiekTpudeckuM npeodpaszopateseM JKTII, mm, ne 6onees 20 x 100;
emntatuBa I11JI-4, MM, He Oonee 50 x120 x 350.
* DJIEKTPOJOB U TEPMORJIEKTpUUECKoro npeodpaszosareins TII B cooTBeT-
CTBHUH C [aCIIOPTaMHU.

1.2.17 Macca cocTaBHBIX YacTel aHAJIM3aTOPOB:

® BTOPUYHOTO U3MEPUTETHLHOTO NpeodpazoBarters, Kr, He Ooee 0,5;
® aMIIEPOMETPUYECKOIO JATYMKA PACTBOPEHHOTO B BOJIE KUCIOpOAa

C TepModJIeKTpuiIeckuM npeoodpazosatenem JIKTII, kr, He Gonee 0,2;
e mratusa [11J1-4, xr, He Oonee 0,5;

® 3JIEKTPOJIOB M TEPMOIEKTprudeckoro npeodpazosarens TII B coorBet-
CTBUU C ACHIOPTaMHU.
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1.2.18 UII siBasieTcst BOCCTaHABIMBAEMBIM, PEMOHTHUPYEMBIM U3JIETUEM.

Cpennsist HapabOTKa Ha OTKa3 B HOpMaJIbHBIX yclIoBusax - He MeHee 20 000 vacos.
Cpennee Bpems BoccTaHoBIeHUs Ty pab0TOCTIOCOOHOTO COCTOSIHUS - HEe OoJee 1 vaca.
Cpenuuii cpok cityx0sb1 T, - He meHee 10 mer.

1.2.19 Matuuku xucnopoga AKTII 3amensembie. Cpeanuii cpok ciry>kObl - He MeHee 1
roga. [Ipu 3ameHe naTunka Kuciaopoja ¢ Mocienyronel NoACTPONKON 4yBCTBUTEILHOCTH
WU3MEPUTEIILHOTO IpeoOpa3oBaTessl aHaJIN3aTOPbl COXPAHSAIOT TEXHUYECKHE XapaKTepH-
CTHUKH.

3amMeHa JaT4yMKa W TEpBUYHAS €ro TpagyHpOBKa MPOU3BOAUTCA MPEAIPHUITHEM-
U3TOTOBUTEJIEM.

1.3 KOMILUIEKTHOCTh AHAJIU3ATOPOB

KomrjiekT mocraBku AHAJIU3aTOPOB COOTBCTCTBYCT YKA3aHHOMY B Ta6JII/IIJ;€ 3.

Tabmuma 3
HaumeHnoBaHnue O0o3HaueHune Komm- | Moaudpukanus
JTOKYMEHTA ye-
CTBO, JKo- Iko-
T TecT- TecT-
2000T | 20001
1 Bropuunblii U3MepHUTEeIbLHbIH Pe0d- KIIIT.414330.001 1 1a 1a
pasoBareasb “9KOTECT-2000”
2 Jaexrtpoxa “IKOM-pH”* TV 4215-002-41541647-95 1*%* aa aa
igﬁgﬁg%m HOHOCEJIeKTHBHBbIE THIIA TY 4215-002-41541647-95 . 1a 1a
4 Jnextpoa IBJI-1M3* TV 25.05.2181-77 1*%* aa aa
5 Natumnk kucaopoaa AKTII K/IIT.414323.001 1 aa HeT
6 TemneparypHslii natyuk Pt-1000 * K11T418424.002 | kel aa aa
7 lratus HI1JI-4 KJIIT.418546.001 ke aa aa
8 Crakan a6opaTopHbIii BMECTUMO- FOCT 25336-82 - 1a 1a
croio 100 evm?
9 baok nurtanua BIIC — 5-0,5* 9KMI10.436230.001 TY 1 aa aa
10 PykoBoaCTBO 10 3KCIIyaTALMU KIAIT.414310.005 PO 1 aa aa
11 MeToauka noBepku KIIIT.414310.005 MII 1 aa aa
12 ITacnopTa HA HOHOCEIEKTUBHbIE KJIIIT.414310.002 IIC wok aa aa
JIEKTPOAbI *¥
13 MKXA Boa U BOJAHBIX PAaCTBOPOB Ha ekk aa aa
co/iep:KaHue HOHOB C NMOMOIIBLIO MOHOCE-
JIEKTUBHBIX 3J1eKTPoA0B « JKOM».**
14 ITacniopT Ha 0/10K NUTAHUSA * BIIC - 5-0,5 1 aa aa

* JlomyckaeTcsi IPUMEHEeHHe APYTUX CTAHAAPTHBIX JIEKTPO0B, TEMIIEPATYPHBIX JATYUKOB M
0JIOKOB MUTAHHUA ¢ AHAJTOTHYHBLIMH XaApPaKTEPUCTUKAMMU,
** YpcJ10 1 aCCOPTUMEHT HOHOCEJIEKTHBHBIX 3JIEKTPOAOB ONpeae/sieTcsl 3aKa34YUKOM B COOTBeT-
CTBUM C AHAJIU3HPYEMbIMU HOHAMH COIJIAcHO 1.1.2.15 1 npusiokeHuo A Hactosimero PJ;
*** [locTaBJaSIIOTCS MO OTACJIBLHOMY 3aKa3y MOTpPeOuTes.

1.4 YerpoiicTBO M NPUHUMI PadoThl aHAJIU3ATOPOB

1.4.1 Ilpunnun paboThl aHAIU3aTOPOB
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1.4.1.1 UoHOMETpHUUYECKHE U3MEPEHUS
N3mepenue BennunHbl pX (pH) 1 koHneHnTpanuu C MOHOB B BOJHBIX pPacTBOpPAX MPO-
U3BOJIUTCS MOTEHIIMOMETPUUECKUM METOJOM IPHU MOMOIIU HOHOCEIEKTUBHBIX JJIEKTPO-
I0B. MeToJ 3aKiIIo4aeTcsl B UBMEPEHUH PAa3HOCTU MOTEHIHAIOB (3.]1.C.) U3MEPUTEIBHOTO
ANEKTPOJIA U 3JIEKTPOJAa CPABHEHHSI B pACTBOPE.
3aBUCUMOCTb 3.]1.C. SJIEKTPOJHON CHUCTEMBI OT U3MEPSAEMON aKTUBHOCTH ONPENEIISIEMO-
ro noHa 6e3 MPUMEHEHHs] TEPMOKOMITEHCAIIMH ONUCHIBAETCSl ypaBHeHHeM HepHcra:

E=Eo+S o pX, (1)

rae E - pasHOCTh MOTEHITMAIOB MEXITY U3MEPUTEIHHBIM U BCIIOMOTATEIBHBIM AJICKTPOIa-
MU (3.1.C.), MB;

Ey - 3HaueHue 3.1.Cc. IIEKTPOJHON CHCTEMBbl B HayaJlbHOM TOUYKE JMana3oHa U3Mepe-
HUM, MB;

S - yrioBoil K03(p(GUIMEHT HAKIOHA SJEKTPOJHON (DYyHKIMHM (KpYTHU3HA), BEIMYMHA
KOTOPOI'0 3aBHCHT OT TEMIIEPATyphI pacTBopa ( TeopeTnueckoe 3Hauenue npu 20 °C pasHo
58,16 MB/pX ni1st oqHO3apsIHBIX HOHOB);,

pX=-lga, 2)

ra€ a - aKTHUBHOCTBh HJIHU 3(1)(1)6KTI/IBHa$I KOHOCHTPAIA CBO60I[HBIX HOHOB B PacCTBOPC,
CBs3aHHasd C KOHHGHTpaI_[Heﬁ COOTHOIICHUCM

a=kC, 3)

rae  C - MoJiIpHasi KOHLEHTPAIIUS;
k - K03 HULIUEHT aKTUBHOCTH.

[TocTostHCTBO KOA(duiieHTa akTUBHOCTH (K) TOCTUTAaeTCs MpU MOANEPKAaHUM OJTUHA-
KOBOW MOHHOHW CHJIbI B aHAIM3UPYEMBIX U KaTHOPOBOYHBIX PACTBOpaxX MyTeM M00aBIICHUS
¢boHOBOTO AeKTpoUTa. YTI0BOM KodhduitneHT (S) ocTaeTcsi IOCTOSIHHBIM, €CJIM HE Me-
HSIETCS TeMITepaTypa.

Takum 006pa3oM, Mpu MOCTOSIHHBIX MOHHOM CHJIE PACTBOpA M TEMIEPAType MOXKHO TO-
JYYUTh JTUHEHHYIO 3aBUCUMOCTD 3.]1.C. DJIEKTPOJHON CUCTEMBI OT KOHIICHTPAIIUU OTIpe/ie-
JSIEMOTO MOHA B IIMPOKOM JMaNa30He KOHIICHTpaluii 6€3 TePMOKOMIIEHCAIIUH B COOTBET-
CTBUU C ypaBHeHHEM (1).

3aBUCUMOCTH 3.]1.C. DJIEKTPOTHON CHCTEMBI OT U3MEPSIEMON aKTUBHOCTH TIPH MCTIOIB30-
BaHUU PEKUMa TEPMOKOMITCHCAIIMH BHIPAKACTCS YPABHCHUEM

E = EI/I + St TEOp (pX - pXI/I) ’ (4)

rae E —»3.1.c. 35IeKTpOAHOM CUCTEMBI, TIOTPYKEHHOW B UCCIIEAYEMBIN pacTBOp, MB;

pX — OTpHIIATENIbHBIN AECATUIHBIN Jorapru(M aKTUBHOCTHA MOHA B UCCIIETYEMOM pac-
TBODE;

E,, pXu— KOOpAMHATHI U30MOTEHIUAIBHON TOUKHU JIEKTPOIHOU CUCTEMBI;

St reop — 3HaUEHUE KOA(P(ULIMEHTA HAKIOHA (KPYTH3HBI) 3JIEKTPOJHOW CHCTEMBI IIPU
naHHOU Temmepatype, MB/pX, onpenenseMoe 1o clieAyoneMy ypaBHEHHIO:

St 1eop = 0 (273,16 +t)/n, (5)

r7e o — TeMrepaTypHbii KodppuiueHT KpyTusHsl, paBubid 0,1984;
t — TEMIIEpATypa UCCIIELYEMOTO pacTBopa, 'C;
n — 3aps] MOHA.
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JlauHbIf BUJ 3MEeKTpoaHON (yHKIuU (ypaBHeHHE 4) XapaKTepeH Ui 3JIEKTPOJOB C
HOPMHUPYEMBIMH KOOpPJMHATAMU M30NOTEHUMAIBHON TOYKHM (Hampumep, pH-31exTpoast).
[Tpu paGoTe ¢ TaKMMHU IEKTPOJIAMHU B PEKHUME TEPMOKOMIICHCAIIMU 3HAUYECHUSI KOOPAUHAT
M30MO0TEHIIUAIIBHON TOUKU BBOAATCS B IIPOLIECCE TPalyHpOBKU ITprOOpa.

B ocHOBY paboThl aHaMM3aTOPOB MOJIOKEH METOJ IOCTPOEHUS TPaayUpPOBOYHOIO Ipa-
¢uKa 3aBUCUMOCTH 3.1.C. DJIEKTPOJHOM CHCTEMBbl OT KOHLIEHTPALUU TPaTyHpPOBOYHBIX
(cTaHDApTHBIX) PACTBOPOB C M3BECTHON KOHLEHTpALUEH M MOCIEAYIOIIEr0 HaXO0KICHUS
KOHLIEHTPAalMi AHAJIM3UPYEMOIO pacTBOpa MO M3MEPEHHOMY B HEM 3HA4YCHHMIO 3.J.C.
ANEKTPOJHOMN cucTeMbl. I'pagynpoBouHblil rpaduk cTpouTcs: MuKporporeccopom MII aB-
TOMAaTHYECKH HA OCHOBE BBEACHHBIX B HEI'O 3HAYCHUMU 3.11.C. DJIEKTPOJIHON CHCTEMBI U CO-
OTBETCTBYIOUINX UM 3HaueHUH pX mpu KanruOpoBKE HOHOMEpa B CTAHJAPTHBIX PacTBOPAX
(mByx u Oosiee). 3HaueHue pX B aHATM3HPYEMOM PACTBOPE HAXOJIUTCS aBTOMATUYECKH C
UCIOJb30BaHUEM T'PATyHUPOBOYHOrO rpaduka Mo W3MEPEHHOMY 3HAUYEHUIO 3.J.C. JJIEK-
TpoaHou cuctemsl (E).

[Tockonpky pX = -lgC, 3HadeHWe MOJSPHONM KOHLEHTPALMUU aBTOMATUYECKH
PACCUUTHIBAETCS 110 YPABHEHUIO

C=107 6)

rae C - KOHIEHTPALMs, MOJIb/ M,
3HaYE€HHE MACCOBOM KOHIIEHTPALIMM MOHA TAKXKE PACCUMTHIBACTCS ABTOMATUYECKH, UC-
XOJs U3 YPABHECHUA:
C =Mel0PX, (7

rae C - KoHLeHTpauus, r/am’
M - monspHas macca HOHa, T/MOJIb

1.4.1.2 U3mepeHue Temnepatypsbl

B ocHOBy m3MepeHus TeMIiepaTrypsl pacTBOPa MOJOKEH IPUHIMUIT 3aBUCUMOCTH COIIPO-
TUBJICHUSI TEPMOYYBCTBUTEIBHOIO 3JIEMEHTA TEPMOAIEKTPUUECKOro Mmpeodpa3zoBaTeist OT
TEeMIIEpaTyphl.

[Ipu n3mepennn TemMneparypbl BTOPUUHBIA U3MEPUTENBHBIA MPeoOpa3oBaTesib U3MEpPs-
€T COMPOTHUBIICHUE TepMOdJIeKTpuueckoro npeodpaszoparens (TII) u paccunThiBaeT TeM-
[eparypy pacrBopa IO rpaayupoBoyHor KpuBou. ['pagyuposBka TII mpowusBomurcs Ha
IIPEANPUATUU-U3TOTOBUTEIIE.

1.4.1.3 U3mepeHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIIMATA

JInst U3MEpEeHUsT OKUCIUTEIbHO-BOCCTAaHOBUTEILHOTO ToTeHuana (Eh) ucnonszyercs
ANIEKTPOJIHAS CHCTEMA, COCTOSIIAs U3 PEIOKCMETPUUYECKOTO (TIIATHHOBOTO WJIM CTEKJISTH-
HOT0) U3MEPHUTEIHLHOTO JIEKTPOa U XJIOPCEePEOPSHOTO ICKTPOAA CPAaBHEHHUS.

1.4.1.4 UsMmepeHrue KOHIIEHTPALIUU KHCIOpOaa

B ocHOBY M3MepeHus KOHLIEHTPALMU KUCIOPOAa B BOJIE MOJIOKEH aMIIEpOMETPUYECKUI
Meroa. M3mepeHus mpou3BOIATCS C IOMOIIBK AMIIEPOMETPUYECKOr0 JaTYMKa pPacTBO-
PEHHOI0 B BOJIE KMCJIOPO/IAa C BCTPOEHHBIM TEPMOAIEKTPUUECKUM IpeoOpa3zoBaTeieM.

Monekynbl pacTBOPEHHOTO B BOJE Kuciopona nudGyHAUPYIOT depe3 ra30MpoHULIae-
Myl MeMOpaHy JaTuMKa U BOCCTAHABJIMBAIOTCA Ha Katonae. Ha aHoze mpoucxoauT peak-
L[S OKUCIICHUs. | eHepupyeMBIi IPU 3TOM DJIEKTPUYECKHM TOK IMPONOPLIMOHAJIEH KOHIICH-
Tpaluy KACIOPOAA B BOJIE IIPU YCIOBUH MOCTOSHCTBA TeMIiepaTypbl. C IOMOIIBIO BCTPO-
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€HHOTO COIPOTHUBJICHUSI DJICKTPUIECKUN TOK Mpeodpasyercs B HAMpPsHKEHUE. 3aBU-
CUMOCTb KOHIIEHTpAaluH KUCJIOpOAa OT TEMIEPATypbl YUYHUTBIBAETCS MHKPOIPOLIECCOPOM
P BbIJJaY€ OKOHYATEIBHOTO pe3yJibTata. CUTHAIBI OT JATYMKA MO KaOEI0 MOCTYy AT BO
BTOPUYHBIN U3MEPUTEBHBIN TIPeoOpa3zoBaTelib, 3aTEM PACCUUTAHHBIC BEIMYUHBI PeoOpa-
3y10TCs B IUGPOBYIO POpMY M OTOOpaxaroTcs Ha JUCILIEE.
Omnpenenenue 6moxumuyeckoro notpediaeHus kuciaopoxaa (bIIK) mpoussoautcs B co-
OTBETCTBUU C METOJAMKAMU BhITIOJIHEHUS u3Mepenuii (MBN).

1.4.2 VYcTpoicTBO aHAJIM3aTOPOB
1.4.2.1 KoHcTpyKuHs aHAJIU3aTOPOB

KOHCTpYKTMBHO aHAIM3aTOPBI COCTOSAT U3 BTOPUYHOIO U3MEPUTEIBLHOTO Ipeodpa3oBa-
tenst U1 u nepBU4HBIX MpeoOpa3oBaTesield B 3aBUCUMOCTH OT MOAU(UKAIIU:

o Momudukanus ananuzatopa DKOTECT-2000T coumepxut snexkrpognyto cuctemy IC
i uaMepenus pH (pX), cocTosiiiyo U3 U3MEPUTENBHOTO (MOHOCEIEKTUBHOIO) 3JIEK-
Ttpona 1D u anexrpona cpaBHeHus1 ICp, aMIEPOMETPUIECKOTO TATYMKA PACTBOPEHHOTO B
BOJIE KUCJIOpOJa ¢ TepModjiekTpuueckuM npeodOpazosateneM JIKTII u tepmosnekrpuue-
ckoro npeoOpazopatens TII;

o Moaudukanus ananuzatopa DKOTECT-2000M comepXuT TOT *e€ HabOp MEpBHYHBIX
npeoOpazoBaTeneid, 3a HCKIIOYEHHEM aMIEpPOMETPUUYECKOro JaT4yMKa PacTBOPEHHOI'O B
BOJIE KHCJIOpO/ia C TEPMO3JIEKTpruueckuM npeodpazosarenem JIKTII.

Bropuunslii n13MepuTenbHbiid peodpazoBatenb UII BbIOMHEH HA MUKPOIIPOLIECCOPE C
aBTOHOMHBIM NTUTaHUEM M HU(PPOBON MHIUKAIUEN pe3yabTaToB u3mepenuilt Ha XXK- muc-
Tiee.

B mamsaTe W11 BBenensl nmapaMeTpsl 1y 29 MOHOB U IO KAXKJIOMY U3 HUX COXPaHSAIOTCS
IIOCJIEAHUE PE3YJIbTAThI IPALyUPOBKH.

BHewnuil Bua BTOPUYHOTO U3MEPHUTENLHOTO IIpeodpazoBaTesst (BUJ CBEPXY) MPUBEICH
Ha puc.l.

Opransl ynpaBieHHs] U DJIEMEHTHl BHEIIHUX JJIEKTPUYECKUX COEAVMHEHUN aHaIn3aTo-
POB UMEIOT COOTBETCTBYIOLIUE HAIINCH.

OpraHsbl onepaTMBHON HAaCTPOMKHU U BBIOOpA pexXrMa U3MEPEHUs B BUAE KJIABHATYPhI, a
Takke HU(PPOBOI AUCIIEH PACTIONOKEHBI Ha JIMLIEBOW MaHeau npudopa.

Ha 3anneit crenke UIT pacnonoxeHbl pa3beMsbl (CM. pUC.2):

IIUT - nng moacoeIuMHEHUS BHEITHETO HCTOYHHUKA ITUTAHMS,

N3M - nna noacoenuuenust 1D (M3MepUTENBHOTO HOHOCEIEKTUBHOTO 3JIEKTPOJIA);

BCII - nns noacoeaunenust OCp (351eKTpoaa CpaBHEHMUS ),

T - JUTSI IOJICOEAMHEHUSI TEPMOdJIEKTpuueckoro npeodpazorarens TII;

O, - o9 NOACOEAVHEHHsS aMIIEPOMETPUYECKOr0 JaTYMKA PACTBOPEHHOTO B BOJE
KHUCJIOpOJa C TePMOdJIEKTpUuuecKuM npeoodpazoarenem JIKTII.

Ha nmxnent crenke U1 pacnoio’keH 0TCEK € KPBILIKOW JJIs1 DJIEMEHTOB ITUTaHUS.

10
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Puc. 1.
Buenrnuii Buji BTOpUYHOTO U3MEPUTEIILHOTO ITpeoOpazoBaTers (BU CBEPXY).

BCTIl

02
@e

Puc. 2
3aHssI CTEHKAa BTOPUYHOTO U3MEPHUTEIILHOTO IMpeoOpa3oBaTesis

1.4.2.2 CTpykTypHas cXxeMa BTOPHYHOTO U3MEPUTEIBHOTO NIpeoOpa3oBaTes

CTpykTypHasi cxemMa BTOPUYHOTO M3MEPUTEIHLHOTO Mpeodpas3oBarelis NpUBEAeHa Ha
puc.3.

PaboTa ananmuzaropoB npu umepernuu pX (pH) ocHoBana Ha mpeoOpa3oBaHUM 3.]1.C.
AIEKTPOAHON CHUCTEMBI U APYTUX MCTOYHHUKOB 3.1.C. B MIPONOPLHOHAIBHOE IO BEJIINYMHE
HanpspKeHue, mpeodpasyeMoe B JajbHeimeM B MU(PPOBOIl KO M aHAJIOTOBBIA BBIXOJIHOMN
CUTHAJL

Marematnueckue npeoOpa3oBaHus U APyTrHe (PYHKIMHU BBINOIHIIOTCS MUKPOIPOLIEC-
COpPOM, SIBJISIFOIIAMCS] OCHOBHBIM KOMIIOHEHTOM 3JIEKTPOHHOM CXEMBbI aHAJIN3aTOPOB.

11
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U 7
— |
O, — 3 4 5 6
8
R;
— , H
Punc. 3.

CrpykTypHas cxema BTOPUYHOT0 U3MEPHUTEIBLHOTO IMpeoOpa3zoBaTess

1 - Ycunurens BXOgHOM

2 - Cxema u3MepeHus TEMITEPATYPhI

3 - Cxema u3MepeHusi KOHLIEHTPaMH KUCI0poaa
4 - KoMMyTaTop NepeKIrOYeHNs PEXKUMOB

5 - Ananoro-1udpoBoi npeodpazoBaTeb

6 - MukpomnporeccopHas cxema

7 - KonTposuiep aucrues

8 - biok ynpasieHus

1.4.2.3 Dnextpomsbie cucteMbl IC

Yucno u acCOPTUMEHT U3MEPUTEIbHBIX MOHOCEIEKTUBHBIX JJIEKTPOJIOB U AJIEKTPOJOB
CpPaBHEHHUs yCTaHABIMBAIOTCS TOJIb30BATEIEM B JIOTOBOPE MOCTAaBKH U BBIOMPAIOTCS B CO-
OTBETCTBUHU C HU3MEPSEMBIMU MOHAaMHU corniacHo 1.1.2.15 u npunokeHus 3 HACTOSIIETO
PykoBoxcTaa.

Bce anexTpobl JOIKHBI ObITh CHA0KEHBI COETMHUTEIbHBIMU KaOeIsIMU, 3aKaHUYUBAKO-
LIMMUCS pa3bEMaMHM, COITIACYOLIMMHUCS C COOTBETCTBYIOIMMH UM pazbemamu Ha UII.

N3mepurensubie anextpoasl Eh, pH, pX u anextpoabl cpaBHEHUS TOKHBI YAOBIIETBO-
pATH TpeOOBAaHUSM MPUIIATAEMBIX K HUM NACIOPTOB.

1.4.2.4 TemnepaTypHBI TaTYUK

s uamepenus reMneparypsl 1 aBTOMAaTHYECKON TEPMOKOMIIEHCALIUU ITIOKAa3aHUN aHa-
JIA3aTopa OT U3MEHEHHUs TEeMIEpaTypbl B PacTBOPE HCIOJIB3YETCS TEPMOIICKTPUUECKUN
npeoOpaszoBareib (TEMIEPAaTypHbIM JaTUMK,) COMPOTUBICHIE KOTOPOTO U3MEHSETCS B 3a-
BUCUMOCTH OT TEMIIEPATYPHI pacTBOpPA.

1.4.2.5 latuuk kucioponaa

JlaTuuK pacTBOPEHHOI'O B BOJI€ KUCIOPOAA C TEPMOIIIEKTPUUECKUM MTpeoOpa3oBaTeIeM
JKTII npencraBisieT co00ii raibBaHUUECKYIO sTUEHKY FepMETUYHOTO UCIIOJIHEHUS, 3aI10JI-
HEHHYIO JKMJIKUM ILIEJIOYHBIM WJIA KUCJIOTHBIM 3JIEKTPOJIUTOM, B KOTOPOM HaXOHSTCS JBa
ANEKTPOJIa, OTACICHHBIC OT AaHATU3UPYEMOU Cpejbl MONYyIpPOHUIIAeMON MeMOpaHoil. B
BEpPXHEW YacTH JaT4YMKa pa3MEIEHbl TEPMOIIEKTPUIECKUN TpeoOpazoBaTeslb U BBOJ CO-
eAMHUTENbHOrOo Kabens. Kopnyc natynka nomMenieH B 3alUTHYIO HACAIKY.

1.4.2.6 lllTtatus

[ratus 111JI-4 nomkeH obecriedynBaTh BO3MOXXHOCTh COOPKU M HACKHOTO KPETICHUS
AJEKTPOJIHOU CUCTEMBI.
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1.43 VYmupanenue paboToil aHAIU3aTOPOB

Oprasbl ynpaBieHus pabOTON aHATW3aTOPOB MPEACTABICHBI KJIaBUATYypOMH, PacIolio-
’KEHHOU Ha JIUIICBOM MaHEIU:

KnaBuarypa

MB | pX M B wmr/n
<4 1N 28> 30z -
n3am TK
4 .
yuenll F1 § F2 B @

DKOHUKC

DOVyHKIIMU OpraHoB VIpaBJIEHUA

m BBOJ LIUPpHI “1”’; BEIOOP pexxrma u3MepeHus 3.1.C.

pX f| BBOI LU(pEl “2”; BBIOOP KOIMYECTBA TOYEK I'PATyHPOBKHU; BBEIOOpD PEKMMa BbI-
N2 8 ypciieHus pX

M || BBOI LHQPBI “3”; BBIOOP pesKUMA BHIYUCIICHHS MOJISIPHOM KOHIEHTPAIMK HOHOB

BBOJ LU(DpHI “4”; u3mepeHue 3.14.c., pX U KOHLEHTPALUKU UOHOB B pexume “pH-
METp-HoHOMEDP™, 3.4.C B pexume “BoapT™meTp”, TemnepaTypsl B pexume “Tep-
MOMETpP”’, KOHLEHTpPALUU KHUCIOpPOJA M TEMIEPATypsl B pexume ‘““TepMOOKcH-

29

METp

m BBOA 1udpel “5”; BeIOOp pekuma rpamywpoBku UMII B pexume “pH- merp-
HOHOMEpP”™

BBOJI IUGPHI “6”’; BXO B PEKUM BBIOOpA M3MEPSIEMOT0 HOHA, MapaMeTphl KOTO-
pOTO BBEICHBI B MaMSATh aHAIM3ATOpPA WM PE3EPBHBIX KaHAJOB ISl BBEICHUS
KOHCTaHT JPYTUX MOHOB IO BBIOOPY Mosk3oBaTens ( cm.a 1.2.15)

BBOJ IU(PpHI ““7”’; BBOA 3HAUEHUS MOJIEKYJISIPHOW MacChl HOHA, HE BBEJEHHOTO B
naMsATh aHaJIM3aTopa; 3HaueHUs pX CTAHAAPTHOTO PacTBOpa B PEXKUME Ipaayu-
POBKH; 3HAUEHHSI KOOPAMHAT U30NIOTEHIIMAIbHOM TOYKH U JPYTUX [TapaMeTPOB
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POBKH; SBHAYCHUA KOOpAUHAT HSOHOTCHHI/IaHBHOﬁ TOYKH U APYT'UX [MapaMETPOB

F1 B BBOX IHGPHI “8”; BEIOOP HAMMEHOBAHUA IPOJYKTa IIPU ONPEJCICHUH HUTPATOB B
8§l MUIIEBBIX MPOyKTax (mpuioxenue b)

F2 | BBOJ Lubpsl “9”; BBOA MapaMeTPOB IIPU M3MEPEHHMAX METOIOM 100aBOK (IIPHIIO-
9 8 sxeHue B)

wmr/n | BBOII 3HaKa “MUHYC”; BBOJI 3HAUCHHUS 3apsjia MOHA, HE BBEJACHHOIO B IAMATh aHa-
z - | nu3atopa; BEIOOp pekMMa BHIYMCIICHUSI MAaCCOBOM KOHIICHTPAIIMU MOHOB

Tk | BBOZ 3HAKa “‘3amATtas’; BBIOOD peKMMa aBTOMATHYECKOW TEMIIEPATypHOM KOM-
TeHCAluU

BBOJI 1T (PpHI “0”’; BKIIOUEHHE U OTKJIIOYEHHE TTOJICBETKU UHIUKATOpa

b pexxuma padotel UII, BEIOOp MOHOMETPHUUYECKOTO KaHaja, yCTaHOBKa
1€CTBA TOYEK T'PaIyUpPOBKH, HOMEpa TOYKU I'PalyHpPOBKH, BEIOOP OMIIUN

BBO/I JAHHBIX

oo
8 n
! .

OTM BBIXO/ M3 JIF000T0 pPCKuMa B IIPCALIAYIICC COCTOSHHUC aHAJIN3aTOpa

BKJIFOUCHME ITMTAHWS aHAJIM3aTopa
BKJ1

BBIKJIIIOUCHHC IIMTAHUA aHAJIN3aTOpa
oTKn

1.44 MapxkupoBKa U IJIOMOUpPOBAHUE

1.4.4.1 Ha BTopruHOM U3MEPUTEIBLHOM MPEe0Opa30BaTeic HAHECEHBI CIICTYIONINE
MapKUPOBKHU:

- Ha uIeBo¥ maHenn: obo3HaueHue ananuzaropoB JKOTECT-2000, ToBapHBbIil 3HaK U
HanMeHoBaHue npeanpuatus-uzrorosurens SKOHUKC;

- Ha HIDKHEW CTeHKe: 0003HavYeHre MOAU(UKAINK, HOMEP TprdOpa Mo CUCTEME HyMe-
paluuy NpeanpUusITUA-U3rOTOBUTENISA; MECSALL U T'OJ1 BBIITYCKA;

- Ha 3aaHeil crenke: “U3M.”, “BCIL.” - pazbeMbl 411 NOJAKIIOUEHHS AIeKTpoaoB D u
OCp; “T” - pazbeM 71 NOAKIIOYEHHS TEMIIEpAaTypHOro Aatuuka, “O,” - pazbem s noa-
KIIFOUeHHs natdyuka kuciopoaa; “TIMT” - pazbeM 11 MOAKIIOUEHUS OJI0KA MUTAHUS.
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1.4.4.2 Ha pmartumkax KHCJIOpOZa JIOJDKHO OBITh HAaHECEHO YCJIOBHOE O0OO3HA4YeHHE
“INKTII” u 3aBOACKOM HOMED.

1.4.4.3 3nak yTBepxaeHusa tumna cpeacts udmepenuid mo [1P 50.2.009 u 3Hak cooTBeT-
ctBus cucteMbl cepruduxanuu o FOCT P 50460 HaHeceHbl Ha HKCILTYyaTaIllMOHHYIO JO-
KyMeHTauo (PykoBOACTBO MO 3KCILTyaTalllu).

1.4.4.4 AnanuzaTopbl TJIOMOUPYIOTCS IIACTUYHOW TUIOMOOW B yriayOJjieHue sl ro-
JIOBKH BHHTA, CKPEIUISIONIETO MKy COOOM KPBIIIKY M KOPITYC TTpeoOpa3oBaTes.

1.4.4.5 TpancnoptHas mapkupoBka HaHocuTcs coriiacHo ['OCT 14192.
1.4.5 YmnakoBka

1.4.5.1 AHanu3aTopbl TEPMETUYHO YIIAKOBBIBAIOTCSA B MOJUATUIICHOBBIA 4Y€XOJ M MO-
MEIIAI0TCS B KAPTOHHYIO KOPOOKY BMECTE C MPUHAJIC)KHOCTSIMHU.

1.4.5.2 DnexTpo/ibl, KUCIOPOIHBIN JaTYMK U TEMIEPATyPHBIA JaTUUK YIAKOBBIBAIOTCS
B IJIJACTUKOBBIN TNeHal. PyKOBOJCTBO MO AKCIUTyaTallul, METOJIMKA TTOBEPKHU U YIIaKOBOY-
HBIM JIUCT BKJIAJIBIBAIOTCSA B OyMaXKHBIM KOHBEPT.

1.4.5.3 IlnacTuKoOBBIA TEHAN, KOHBEPT, IITATUB, JIAOOPATOPHBIA CTakaH, OOEPHYTHIE
ropupoBaHHBIM KapTOHOM, IOMELIAIOT B KAPTOHHYIO KOPOOKY BMECTE C BTOPUYHBIM U3-
MEpUTEIBHBIM NPE0OPA30BATEIIEM.

2 HICIIOJIB3OBAHUE IO HASHAYEHU IO
2.1 Oco0eHHOCTH IKCILTyATAIlUN

2.1.1 Pabora ¢ ananu3zatopaMu MPOBOAUTCS B YCIOBUSIX, KOTOPbIE HE BBIXOJAT 3a Tpe-
nenbl pabovYnX yCIOBHM MPUMEHEHHUS.

2.1.2 Tlpu pabGoTe ¢ aHATM3UPYEMBIMU CpPEJaMH, COJICPKAIIMMH OPraHUYECKUE Bellle-
CTBa, MPOBOJIUTCS MOATOTOBKA MPOOBI B COOTBETCTBUM C METOJAMKAMH KOJWYECTBEHHOTO
XUMHUYECKOTO aHajim3a (MKXA).

2.2 IloaroToBKAa aHAJIM3ATOPOB K padore

2.2.1 Jlo Havana paGoThl C aHAJTU3aTOPOM HEOOXOJMMO M3yYUTh HACTOSIIEE PYKOBO-
JICTBO M0 AKCIUTyaTalllK, MPUHITUI paObOThl U Ha3HAYCHUE OPTraHOB YIIPABIICHHS, a TaK¥Ke
PYKOBOJICTBO IO AKCIUTyaTally Ha OJIOK MUTAHUS, U3MEPHUTEIbHBIC AIEKTPOIbI U AIEKTPO-
JIbI CPaBHEHHUS.

2.2.2 AHanu3atop H3BIEKAIOT U3 YNAKOBKH, MPOBOJIAT BHEIIHUN OCMOTP, MPOBEPSIOT
KOMILJIEKTHOCTB U BBIIEPKUBAIOT B HOPMAJIBHBIX YCIOBUSAX B TEUEHHE & U.

2.2.3 B GarapeliHbplii OTCEK BTOPUYHOT'O U3MEPUTEIHHOTO MPeoOpa3oBaTesisi BCTaBISIOT
AJIEMEHTHI TUTAHUS MWW TOJKIIOYAIOT 00K mutanus K pazbemy “TINT” (mpu moakmoue-
HUU OJIOKA MUTAHUS DJIEMEHTHI TUTAHUSI aBTOMATUYECKH OTKJIIOUAIOTCS).

2.2.4 Tlpu BBINOJHEHUH MOHOMETPUYECKUX MU3MEPEHHI BBIOMPAIOT B 3aBUCUMOCTH OT
BUJa U3MEPSIEMOI0 HOHA HEOOXOAUMBIE U3MEPUTEIIBHBIN IJIEKTPO U DJIEKTPOJ] CPAaBHEHUS
U MOCJE MPEeABAPUTENILHON MOArOTOBKH B COOTBETCTBHM ¢ M.2.2.7 Hacrosuiero PO mox-
kioyaroT K UII: u3aMepuTenbHblil 351€KTpo K pazbemy “U3M”, aieKTpod CpaBHEHUS - K
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pazbemy “BCII”, ycTaHaBAMBAIOT 3JIEKTPO/IbI B IITATUB U MOMEIIAIOT UX B J1abopa-
TOPHBIM CTaKaH ¢ aHAIU3UPYEMBIM PACTBOPOM.

[Ipu npoBeneHun u3MepeHuil 0€3 TEPMOKOMIIEHCAIMU WM C PYYHON TEPMOKOMIIEHCA-
YeHd B aHAJIU3UPYEMBIH PACTBOP ITOMEIAIOT TEPMOMETP.

[Ipu npoBeneHNH U3MEPEHUIN ¢ ABTOMATHYECKOW TEPMOKOMITEHCALUEN U TIPU MPOBEIE-
HUW U3MEpPEHUN TeMriepaTypbl K pazbemy "T" MII nogkmroyaroT TeMrepaTrypHblid JaTYUK
TII 1 moMemaroT €ero B aHaIU3UPYyEMBIN PacTBOP.

N3mepenns ¢ aBTOMaTHYECKOM TEPMOKOMIIEHCALMEN IPOU3BOAATCS IIPU U3MEHSIOIICH-
Csl TEMIIEpaType aHAIU3UPYEMOIO PacTBOpa ¢ M3MEPUTENBHBIMU 3JIEKTPOAAMHU C HOPMU-
POBaHHBIMHM KOOpAMHATAMHU U30IIOTCHIIMAIIBHON TOYKH.

W3mepenus: 0e3 TEPMOKOMIIEHCAIIMH TMPOU3BOJATCS MPU TMOIACPHKAHUHM TMOCTOSHHOM
TEMIIEpaTypbl pacTBOpa C IMOMOUIBIO TEPMOCTATA U3MEPUTEIIBHBIMU IEKTPOJAMU C HE-
HOPMHPOBAHHBIMU KOOpPAMHATAMU H30MOTEHLIHMATIBHOM TOYKH, @ TAKXKE BJEKTPOJIaMU C
HOPMHUPOBAaHHBIMH KOOpJUHATAMH M30NOTEHLUUAIBHONW TOYKU MPU HEOOXOJUMOCTHU MOy -
YyeHUs1 00JIe€ TOUYHBIX PE3YJIbTATOB.

2.2.5 Ilpu n3MepeHnH KOHIIEHTPAIMU PACTBOPEHHOIO KUCIOPO/1a HOIKIIOYAIOT K pa3b-
emy “0,” UIT xucnopoaHblil JaTYUK ¢ TepModJieKTpudeckumM npeodpazoBarenem JKTII u
MOMEIIAIOT €T0 B AaHAIU3UPYEMBII paCTBOP.

2.2.6 ITonroTOBKa KOHTPOJBHBIX PACTBOPOB

B mnpouecce skcmlyaTaluu aHajau3aToOpOB JJisi €ro TPagyHMpPOBKH HPHUMEHSIOT KOH-
TpoJibHBbIE pacTBOphl. [Ipn n3Mepenun pH B KauecTBe KOHTPOJIBHBIX PACTBOPOB MCIIOJIb-
3ytoTcst paboune 3tanoHsl pH 2-ro paspsaa (OydepHbie pacTBOpHI), MIPUTOTOBICHHBIE U3
crangapT-TuTpoB o TY 2642-001-42218836-96. IIpu uzmepenusix pX HOPUTOTOBICHUE
KOHTPOJIBHBIX PACTBOPOB JJIs T'PayHMPOBKH aHAJIM3ATOPOB IIPOBOJUTCS B COOTBETCTBUU C
YKa3aHUSIMHU MACIIOPTOB HAa COOTBETCTBYIOMIME 3JIEKTPOIBI.

2.2.7 IloaroTOBKA 3IEKTPOJOB

[TonroraBnuBaroT 37M€KTPOJbI K padOTE B COOTBETCTBUM C YKa3aHUSIMU, U3JI0)KEHHBIMU
B [1aCIOPTaX Ha 3JEKTPOJIbl. DIEKTPO] CPABHEHHUS JOJKEH OBbITh 3JIUT HACBHILIEHHBIM pac-
TBOpoM KCI 1 moaroToBiieH B COOTBETCTBUM € yKa3aHUSMHU NAcopTa.

2.2.8 Tlpu pabore ¢ natunkom kuciopona JIKTII neobxoaumo obeperate MeMOpaHy OT
NOBPEXKACHUN U 3arpsi3HeHus. B neproj BpeMeHn MeX Ay U3MEPEHUSIMU JaTIYUK PEKOMEH-
IyeTcsl XpaHUTh B TUCTHUIMPOBAHHOW BoJie. B ciydae 3arps3HEHUs HaTyMKa €ro ClIeayeT
OCTOPO’KHO MPOMBITH TIOJT CTPYEH YUCTON BOABI, PEIBAPUTEIHLHO CHIB 3alIMTHYIO HAca-
Ky. B mpouiecce namepenust ciaenyer o0ecrnednTh JBUKEHHE JaTyuKa KUCIOPOJa OTHOCH-
TEJIbHO aHAJIM3UPYyEeMO cpenbl co ckopocThio 10 cM/c, yTo B 1a06OpaTOPHBIX YCIOBHUAX
o0ecrnieunBaeTcs ¢ MTOMOIIbIO MEIIAJIKH, a B BOAOEMax - JETKUM IOIepTUBaHUEM KaOesl.

[Tpumeuanue — He pexxe oHOTO paza B MECSIl JKeJIaTeIbHO MTPOBOIUTH TPATyUPOBKY
(kamuOpOBKY) aHaM3aTOpa MO KOHIIEHTPAIIUU KUCJIOpo/a 1o 1.3.4.

2.3 Ucnosib30BaHMe AaHAJIN3ATOPOB
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[Ipsimble u3mepenust GU3NUECKUX BETUYUH MPOBOJATCS MIPU U3MEPEHUN HAIPSHKEHUSA B
pexume “Boabtmerp (Eh)”, npu usmepennn temneparypsl B pexume “Tepmomerp” u
PacTBOPEHHOI'0 KUCJIOPOJa U TeMIEPATypsl B pexxume “Tepmookcumerp”.

HNonometpuueckue nzmepenus pH pactBopa, akTUBHOCTH MOHOB (pX) WM UX KOHLEH-
tpauuu (C) npoBoasTcs B pexxume “pH-meTp - moHOMep” U BKIIOYAIOT CIAEAYIOIIME 3Ta-
IIBL:
¢ BBIOOP MOHOMETPHUUECKOTO KaHaa,
® TpagyupoBKa (KaqTuOpOBKAa) MOHOMETPHUUECKHX KAHAJIOB MO CTaHJIAPTHBIM pacTBOpam
IIpU U3MEPEHUSIX 0€3 TEPMOKOMIIEHCALIMM WM BBOJ KOOPAHMHAT H30MOTEHLHAIBHON
TOYKHU IIPU U3MEPEHUSAX C TEPMOKOMIIEHCALIUEN;

U3MEpEHUE 3.11.C.;

BBIYUCIIEHUE PX;

BBIYHCIIEHUE MOJISIPHOU KOHIIEHTPALIMA HOHOB;
BBIYHCJICHUE MACCOBOM KOHLIEHTPALIMX HOHOB.

2.3.1 Usmepenue pX (pH) B pexume “pH-merp-uonomep”
2.3.1.1 MoHoMeTpuueckue u3MepeHusa 0e3 TEpMOKOMIEHCALIUU

HNonometpuueckue nzMepeHus: 0€3 TEpMOKOMIICHCALIMK BKIIIOYAIOT B ce€0s BHIOOpP HO-
HOMETPHUYECKOI0 KaHajia, FPalyupOBKY (KaIHOPOBKY) HOHOMETPUYECKOTO KaHala - BBOJ B
naMATh AaHaJIM3aTopa NapaMEeTpPOB CTAHJIAPTHBIX PACTBOPOB U  HEMOCPEICTBEHHO
MOHOMETPUYECKNE U3MEPEHHUSI.

AHanu3aTop MO3BOJSET BBOJAUTH OT 2 10 5 TOYEK IpaayupoBOK pX U 3.1.C. IO KaXKI0-
MY HOHY.

2.3.1.1.1 BpiOOp HOHOMETPHUUECKOTO KaHalia
Bximrouarot ananuzarop, Haxas KHONIKY “BKJI”. Ha qucrninee nosBuTcs Haaqnuce:

Br100p pe:knma
pH-merp-nonomep

Haxxumarot kHonky “MOH” u xkHOMKaMu “<—* u “—* BpIOMpAIOT HEOOXOIUMBIN HOH
u3 BBeJeHHBIX B mamsaTh UII (1m.1.2.15), mo kotopomy OyIyT NPOBOAUTHCS TPayupOBKa U
usmepenus, Hanpumep Cl. Ha aucriee mosiBUTCs 0003Haue€HHE BHIOPAHHOTO MOHA, €ro
3apsiia U MOJIEKYJISIPHOW MAcCChI:

Cl 3apaa -
35.4530 M.M.

Haxxumarot kaoniky “BBO/1”. Tlpu 3ToM B mamsTh npubopa OyayT BHECEHBI BCe HEOO0-
XOJIMMBIE TTapaMEeTphbI JIJIsl BHIOPAaHHOTO MOHA.

Ecnu Heo6xoauMo n3MepuTh coliep:kaHrue HOHa, KOTOPBIA HEe BHECEH B MaMsTh MPHOO0-
pa, To BbIOMpaeTcs oauH U3 Tpex pedepBHbIX KaHanoB (N1, N2 unu N3). Ha nucnnee oto-
Opa3uTcs HAIMKCH:

N1 3apsaax ?
00.0 M.M.

Jlanee BBOIST Bce HEOOXOUMBIE MMApaMEeTPhI JJIsl JAHHOTO MOHA — €T0 3apsi U MoJle-
KYJISIPHYIO Maccy.
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HeoOxoaumoe 3HaueHmne 3aps/ia HoHa BEIOMPAIOT HaXkaTueM KHONKHU “Z”. [1pu
Ka)XJIOM Ha)KaTUHU 3TOM KHONKHU 3HAUYCHME 3apsia OyJeT MEHSAThCS B AHamna3oHe OT -2 10
+3. /I BBO/A 3HAYEHUS] MOJIEKYJIAPHOM Macchl HaxkuMaroT kHonky “UUCJI”. Ha nuc-
IUIee MHAMKATOpa MOSBUTCS COOOIIEHUE:!
BBeaure unciao

HabuparoT Ha K1aBuaType 3Ha4€HHE MOJIEKYJISIPHOM MacChl HOHA M HAXKMMAIOT KHOIIKY
“BBO/”. [TapameTpbl 1aHHOTO HOHA OYyT BBEJICHBI B TaMATh IpHOOpa.

Haxxumarot kHoniky “BBO/1” noBTopHO. Ha nucniee cHoBa MOSBUTCS HAAMKCh:

Br100p pexknma
pH-MeTp-nonomep

2.3.1.1.2 I'panyupoBKa HOHOMETPHUUECKOTO KaHala

[Topsnok mpoBeieHUs FpalyupOBKH NpUBEACH Ha pumMepe nona Cl-.
[Tocne BbIOOpa MOHA M BBIXOJA B PEXHUM padoThl “pH-mMeTp-HOHOMEP” HAXKUMAIOT

kHonky “KJIB”. Ha nucnuiee nosiBUTCS HAAUCH:
00.000 pX (I
0000.0 MB nl

Haxnmarot kHonky “N”. Ha nucnuiee nossBUTbCSA HaAIIUCH:

Yucjao Touex
2

Knonkamu “<«“ u “—* BpIOMpPAIOT KOJUYECTBO TOYEK TPAAYUPOBKH U HAXKHUMAIOT
kHorniky “BBOJ1”. Ha gucruiee mosiBUTCS OKHO ¢ 00O03HauY€HHWEM HOMEpa TOYKHU TPaayH-
POBKM B HUKHEU CTPOKE:

xx.xxx pX Cl
xxxx.x MmB nl

ITonkiro4aroT U3MEPUTEIBHBIN JIEKTPOJ U JJIEKTPOJ CPAaBHEHUS K BTOPUYHOMY U3ME-
PUTEIBHOMY ITPEO0PA30BATENI0. DIEKTPOAbl U TEPMOMETP OIYCKAOT B IIEPBBIN CTaHAAPT-
HbIi pacTBOp. Haxkumarot kaonky “HUCJI”. Ha nucniiee nosiBUTCA cOOOIIEHUE:

BBeaurte unciio

HabGupator Ha knaBuarype 3HaueHue pX craHgapTHoro pactopa (Hampumep 4,000) u
HaxuMmaroT kHonky “BBOJL”. ITocne 3anpoca:
BBoa usmenenus ?
Ha-BBO/J Her-OTM

Haxxumarot kHonky “BBO/1”. [losiBUTCS HaAKCh:
4,000 pX Cl

xxxx.x MB nl
Haxumarot kHonky “U3M”. Ha nucrmiee nossBUTCS HaUCh:

BoasTmerp 0: 02
xxxx,x MB
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Haunercs usmepenue 3.4.c. U oTcueT BpeMmeHu uzMmepenusd. [locime Toro, kak 3HaueHuUe
9.]1.C. YCTAaHOBUTCS (B TeueHHe | MUHYTHI M3MeHeHUe He Oosiee +1 MB), HaxkuMaloT KHOTI-
Ky “BBO/J”. IlosiBuTCs 3ampoc:

BBoa usmenenus ?
la-BBOJI Her-OTM

Haxxmure kHonky “BBO/”. IlosiBUTCS HAAUCH:

4,000 pxX
xxxx,x MB nl

DIIEKTPOJIbI U TEPMOMETP BBIHUMAIOT U3 MIEPBOT0 CTAHJAPTHOTO PACTBOPA, IPOMBIBAIOT
JTUCTUJTMPOBAHHOM BOJIOM, OCyIIaloT (UILTPOBAILHON OyMaroi M OIycKaloT BO BTOPOU
CTaHJapTHBIN pacTBOP.

Knomnkoi “—* nepexoasT Ko BTOPON TOYKE IPagynpPOBKH.

I'panyrpoBKa 1o BTOpOMY M OCTaJIbHBIM CTAHAAPTHBIM PACTBOPAM IPOHU3BOJUTCS TaK
e, KaK U JUIsl IEPBOTO CTAHIAPTHOIO PacTBOpA.

ITocne okoH4aHUsI TpaayupOBKH HaxkumaroT KHonky “OTM”. Ha gucnnee nosiBUTCS
HA/IINCH:

Br100p pe:xknma
pH-merp-nonomep

B namste npubopa OyayT 3anmucaHbl pe3yabTaThl OCIEIHEN TPayUpOBKH MO BEIOpaH-
HOMY MOHY, KOTOPBIC MOKHO BBI3BATh U3 MAMSITH MPUOOPA U IPOCMOTPETD.

2.3.1.1.3 IIpocmoTp mpeAbIAYyIINX TPAAYyUPOBOK

JI1s mpocMoOTpa MPEeabIAYIIUX TPaayupoBOK HaXuMarT KHONKy “MOH” u kHonmkamu
“¢—* u “—* BpIOUpaOT HEOOXOIMMBIN MOH U3 BBEJACHHBIX B MaMATh IPUOOpa, HAIpUMED
Cl'. Ha nucruiee mosaBUTCS HaAIIUCh:

Cl 3apan -
35.4530 M.M.

Haxap xnonky “BBO/”, Beixogsat B pexum “pH-merp-monomep”. Haxxnmaror KHOIIKY
“KJIB”. Ha nucnee nosiBUTCSA HAAIMKUCh CO 3HAYCHUSAMU MEPBOM TOUKHU T'PATyUPOBKHU, Ha-
puMep:

4,000 pX Cl
-2344mB  nl

UT0oOBI BEIBECTH 3HAUEHHE CIIETYIOLIEH TOUKU FPATyUPOBKH, HAKUMAIOT KHOIIKY “‘—>.
[Tocne okoHYaHUs MPOCMOTpa IPagyupoBOK HaxkumaroT kHonky “OTM”. Ha aucnee
CHOBA MOSBUTCS HAJIIIHCH:
Br100p pe:knma
pH-MeTp-nonomep

2.3.1.1.4 TIlpoBeneHue u3MepeHUu

DNEKTPOABl U TEPMOMETP OIMMyCKAIOT B aHAIM3UPYEMBIN pacTBop. TemmnepaTrypa aHamu-
3UPYEMOT0 PacTBOpaA MPH MPOBEACHUH U3MEPEHUH TOKHA COOTBETCTBOBATh TEMITEPATYPe
pacTBopa Mpu TpagyrupoBKe.

Knonkamu “<—“ u “—* BpiOuparot pexxuM padoTsl mpudopa “pH-meTp-uonomep”.
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Haxumaror kHonky “MOH” u kHONMKamMu “<—* u “—* BpIOMpaOT HEOOXOH-
MBIl noH, Hanpumep Cl'. Ha qucrniee nuaMkaTopa nosIBUTCS HAIAIUCK:

Cl 3apan -
35.4530 M.M.

Haxxumarot kaonky “BBO/I” 1 cHOBa BBIXOZAT B pexxuM “pH-meTp-nonomep”.
Haxxumarot kHonky “M3M”. Ha nucriiee "HIUKATOpPa MOSIBUTCS HAJIIUCH:

Cl 0:02
xxx,x MB

Haunercs n3mepeHue 3.1.C. U OTCYET BPEMEHU U3MepeHus. [ noydeHust pe3yJiprara
U3MEpEeHHs B eAMHMIIAX pX, B MMOJB/I WIH MI/JI HAKUMAIOT, COOTBETCTBEHHO, KHOIKHU
GGPX”’ “M” Win “Ml"/ﬂ”'

JIns BBIXOZA M3 peKrMa U3MEPEHUS HaKUMatoT KHONKy “OTM”. Ilpu 3TOM BBIXOIAT B
pexum “pH-meTp-uonomep”.

2.3.1.2 NonoMeTpHUEeCKHE U3MEPEHUS c TEPMOKOMIIEHCAUEN

HNonomeTpruyeckne N3MEPEHHs ¢ TEPMOKOMITCHCAIIMEH TTPOBOIATCS TOJIBKO C U3MEPH-
TEIBHBIMH 3JIEKTPOJIAMH C HOPMUPOBAHHBIMHA KOOPAWHATAMH H30MOTCHIIMAIIBHON TOUYKH
(pH-35exTpo1) 1 BKIIOYAIOT B ce0s BBIOOpP MOHOMeTpHueckoro kanana (pH), BBog koop-
JMHAT U30MOTEHIIMAIILHON TOYKH M 3HAYCHHS TEeMIEpaTyphl B MaMsATh NpuOoOpa U MpoBe-
JNICHUE U3MEPEHUM.

Br160p noHOMETpHUECKOTO KaHAJIa IPOBOIST aHAJOTHIHO MPEIBIAYIIIEMY pa3iey.

2.3.1.2.1 BBoa KoOpAMHAT U30MOTEHIIMATBHON TOUYKHU

Jlyis BBO/Ia B maMsTh MpUOOpa 3HAUEHUH KOOPIMHAT N30MOTEHUUATBHON TOUKH BXOJSAT
B pexuM “pH-merp-uonomep”, Haxxnmaror KHONKy “MOH” m xkHOnmKamm “<* n “—*
BeIOHparoT uoH (pH). Haxxas kuonky “BBO/I” Beixonsar B pexum “pH-MeTp-noHomep”.
Bxonar B pexxum rpagyupoBky, HaxkaB KHOIIKY “KJIB”. Ha nucruiee nosiBUTCsSl HaANMUCH:

0.000 pX pH
0.0 mB nl

BxoasaT B pexxuM BBOJIa MapaMEeTPOB aBTOMATUYECKOW TEPMOKOMIICHCAIIUA HAXKATHEM
kHOonKM “TK”. Ha nucniiee mosaBUTCS HAIINCh:

TepmoxoMnencauus
xxxxX.X MB

Haxwmure knonky “YUCJI”. Ha nucniiee mosiButcs coobuieHue “Bpeanrte 4mesio”.
HabGepurte Ha ki1aBUaType YHMCIIO, COOTBETCTBYIOIIEE 3HAUEHUIO U30MOTEHIUATBLHON TOUKH
B MWUIMBOJIBTAX, YKa3aHHOMY B IIACHIOPTE HA 3JIEKTPOJ, Hampumep s “Ixom-pH” -
1953,0 u naxxmure kHonky “BBOJL”. Ha nucnee nosiBUTCS 3ampoc:

BBoa nzmenenus ?
JA - BBOJI HET - OTM

CnoBa HaxxumaroT kHoniKy “BBO/I”. [TosiBuTCA HaaUCh:

TepmoxkoMneHncauust
xx.xxx pH
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Haxxumarot kHonky “HUCJI”. Ha aucruiee nosiButcsa cooOuieHue “BBegure 4ymcsio”.
HabuparoT Ha ki1aBuaType 3Ha4€HHE M30NO0TeHIMaIbHON ToUKkHU B €. pX (pH), yka3anHoe
B IACIOPTE€ Ha JJIEKTpoAd, Hampumep i “IxomM-pH” 1,7 ¥ HOKXUMAIOT KHONIKY
“BBO/J”. [losButcs 3ampoc:

BBoa usmenenus ?
A - BBOJA HET - OTM

Haxxumarot kHonky “BBO/1”. [1oaBUTCS HaAKCh:

TepmoxkoMneHncauust
1.700 pH

Haxxumarot nmocnenopatenbHo kHONKK “BBOI” u “OTM”. Ha nucrijiee mosiBUTCS Ha/i-
IUCH:
Br100p pe:xknma
pH-MeTp-noHomep

2.3.1.2.2 BBox 3HaueHus TeMIepaTypbl pacTBopa.

[Ipu pabote B pexumMe TEPMOKOMIICHCAIIMM BO3MOXEH PYYHOW WM aBTOMATHYECKUI
BBOJ Temneparypsl. [Ipu pydHOM BBOJE TEMIIEPATYPHI B AaHAIU3UPYEMBII PACTBOP BMECTE
C DJIEKTPOJaMU MTOMEMIAIOT TEPMOMETP U BBOJST B AMSATh MPUOOpa 3HAUCHHE TEMIIepaTy -
PBI, IIPU KOTOPOM HPOBOAATCS U3MEPEHUS.

[Ipr aBTOMATH4YECKOM BBOJIE TEMIEPATYpPhI MOJKIIOYAIOT TEMIIEPATYPHBIM JATUUK K
pazbemy “T” BTOPUYHOTO M3MEPHUTEIBHOTO IpeoOpa3oBaTess U MOMEIIAIOT €ro B aHAIH-
3UPYEMBIN PACTBOP BMECTE C BJIEKTPOIAMMU.

Jlst BeIOOpa pyYHOTO WJIM aBTOMATHYECKOTO BBOJIA 3HAUYCHHS TEMIIEPATyphl BXOAST B
pexuM “pH-meTp-uonomep” n HaxkumaroT KHONIKY “TK?”. ITosiBUTCS HaANUCH:

BBoa remneparypsl
ABTOMAT
170051
BBoa remneparypsl
Py4Hoi

IIpy pyuyHOM BBOJIE€ TEMIIEPATYPHI C MOMOILIBIO KHOIOK “4—* 1 “—* yCTaHaBIMBAIOT -
“Pyunoii” u nHaxumaror kHonky “YUMCJI”, nosButca coobuieHue “BBeaute 4mcsio”.
Beogsar 3nauenue temneparypsl, Hanpumep 20 °C, nabpas uncio 20, 1 HAKUMAIOT IBaXK-
el kHomKy “BBOJ”. Ilpu stom mpubop BepHETCS B HCXOAHBIA pexum “pH-metp-
HOHOMeEP”.

IIpn aBTOMaTHYECKOM BBOJIE 3HAUEHUS TEMIIEPATYPHI MOCE HaxaTus KHONkU “TK” ¢
MIOMOIIBI0 KHOMOK “<—* n “—* ycraHaBauBarOT - “ABTOMAT” W HAXUMAKOT KHOIKY
“BBOI[”.

2.3.1.2.3 TIIpoBeneHue u3MepeHUuu

N3mepenust mpoBoATcs Kak B OpeaslaynmieM paszpene. B pexume “pH-merp-
HoHoMep” BrIOUparOT onpeaensieMbiii HoH (pH). BxoasT B pexuM n3mMepeHuid HaxaTueM
kHonku “M3M”. 3atem HaxxumaroT kHonKy “TK”. Pe3ynbTaThl n3mepenuit OyayT BBIBO-
JOUTHCS. HA AUCIUIEM MHAMKATOPA C y4ETOM TEMIIEpATypHOM KomneHcanuu. IIpm 3Tom B
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MPaBOM BEpPXHEM YTy MHIUKATOpa OyJIeT 0TOOpa)kaThCs TEKyIlee 3HAaUCHUE TeM-
nepaTyphbl, BBEJICHHOE BPYUHYIO UM aBTOMaTHYECKHU.

2.3.2 U3mepenue 3.1.c. B pexume “Boaptmerp (Eh)”.

IIpy ucnonp30BaHMM aHaIU3aTOpPa B KAa4€CTBE BBICOKOOMHOI'O MHJLIMBOJBTMETPA W3-
MepeHus npousBoasaTca B pexkume “BoabTtmerp (Eh)”. Pexxum npsmoro uamepeHus 3.1.C.
ANEKTPOAHON CHCTEMBI MO3BOJISIET NIPUMEHUTHh HE TOJIBKO METOJ IpaAyHMpOBOYHOTO Tpa-
¢dbuka, HO U Jpyrue METOJUKU OIpPEACNICHUs MapaMeTpoB PacTBOpa, HANpPUMEpP, MOTEH-
LUOMETPUYECKOE TUTPOBAHUE, ONPENEIECHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOIO MOTEH-
rmana (Eh) u op.

JIJist IpsIMOTO U3MEPEHUS 3.71.C. IJIEKTPOAHOU CHCTEMbI MOIKIIOYAIOT JIEKTPOAbI (U3-
MEPHUTENBHBIN 3JIEKTPOJ U JIEKTPOJ CPABHEHHUS) K BTOPUYHOMY U3MEPUTEIBLHOMY IIPE00-
pasosareito. OIyCKaroT 3JIEKTPOABI B aHAJTU3UPYEMBI pacTBOP.

Bxntowator npubop, HaxkaB kHONKy “BKJI”. Knonkamu “<—* u “—“ BpiOupaior pe-
*xum “BoabT™merp (Eh)”. Ha nucnee nosBuTCs HaaIKCh:

Bri0op pexuma
BoasT™metp (Eh)

Haxxumarot kaonky “M3M”. Ha nuciuiee nosIBUTCS HAJIINCH:

BoabTmerp 0 : 02
xxx,xx MB

Haunercs usmepenue 3.11.c. 1 OTCYET BPEMEHU U3MEPEHUSL.
CuuThIBaIOT yCTAaHOBUBIIIEECS 3HAYEHUE 3.]1.C. (B TeUueHUe | MUHYTHI U3BMEHEHHE HE 00-
nee £1 mB). JIns BIXoa U3 pexxuMa u3MepeHnil HakumaroT kHonky “OTM™.

2.3.3 U3mepeHue TeMIepaTrypbl aHAJIU3UPYEMOU cpenbl B pexume “Tepmo-
MeTp”

Jns u3mepenus temmnepaTypbl aHAIU3UPYEMOW CpeAbl KHOMKAMH “<—* u “— ycra-
HaBIMUBaIOT pexuM “Tepmomerp”. Ha nucniiee nosiBUTCS HAAMKCH:

Br100p pexxnma
Tepmomertp

Haxunmarot knonky “M3M”. Ha nucruiee nossBUTCS pe3ybTaT U3MEPEHUS TEMIIEPATYPHI,
HaIpuMep:

Tepmomerp
2046 °C

CuuTBIBaIOT YCTAHOBUBILIEECS 3HAUCHHUE TeMIepaTyphl. [l BbIXoAa U3 pexXuMa nu3Mepe-
HUI HaXXUMaroT KHONKY “OTM”.

2.3.4 N3MepeHHe KOHUEHTpAUWU KUCIOpPOJa M TeMIepaTypbl aHalU3Upye-
MO# cpensl B pexume “Tepmookcumerp”

JUtst n3MepeHust KOHLIEHTPAlUi pacTBOPEHHOTO KUCIOPOAa U TEMIIEPATYPhl B aHATIU3HU-
pyeMoil cpese KHONKaMH “<—* u “—* ycraHaBnuBarT pexuMm “Tepmooxkcumerp”. Ha
JUCIUIEE MOSBUTCS HA/IMKCh:

Bb10op pesxknma
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Tepmookcumerp

Haxxumarot knonky “M3M”. Ha nucrmiiee nosaBuTcs pe3ysbTaT U3MEPEHUS TEMITEPATYPbI
Y KOHIIEHTpAIlMU KUCJIOPOaa, HapuUMep:

20.4°C
3.46 mr/am?

CUuThIBaIOT YCTAHOBUBILIMECS 3HAYEHUS pE3yJIbTaTa U3MEPEHHUSL.
Brixoa u3 pexxuMa n3MepeHuil OCyIIECTBISETCS HaxkaTueM KHonku “OTM”.

3 TEXHUYECKOE OBCJUYXNUBAHHUE
3.1 O0umue yxkazanust

TexHuueckoe oOCITyKMBaHUE IPOBOAUTCS C 1I€JIbI0 00ECIIEYeHNsI HOpMaIbHON paboThl
aHAJIM3aTOPOB B TEUEHHE MX JKCIUTyaTaluHh. PEKOMEHIyeMble BUJIBI U CPOKH IPOBEICHUS
TEXHUYECKOTO OOCITYKHUBaHUS:

- BHEUIHUM OCMOTpP M3MEPUTEIBHOTO IpeoOpa3oBaTels, dJIEKTPOJAOB, NATUYMKA KUCIIO-
poza U 1aT4MKa TEMIIEPATYPHI - IIEPE U3MEPEHUEM,;

- IpOBEpKa pPabOTOCIIOCOOHOCTH - IEPEl U3MEPEHUEM;

- TPagyupOBKa AaHAIM3AaTOPOB 10 KOHLIEHTPALIMK KHUCIIOPOJA - HE PEXKE OJHOIO pasa B
MECSIL;

- IIOBEPKA - OJIMH pa3 B TO.

[lepBble Tpu BHJA TEXHUUYECKOIO OOCIY)KHBAHUS BBINOJHSIOTCS CaMOCTOSITENBHO.

[Tocnennuii BUA - MOBEPKa BBITOJIHAETCA OPTAHU3ALUAMHA, AKKPEIUTOBAHHBIMY Ha IIpa-
BO MOBEPKH CPEACTB U3MEPEHHUM.

3.2 BuHemnuii ocMOTp

BHemHuin ocMOTp NMPOBOAUTCS HEMOCPEACTBEHHO MEPEL MCIOJIb30BAHUEM aHAIN3ATO-
POB U 3aKJIFOYAETCS B ONPEAECICHUH LETOCTHOCTH KOPIIYCOB, PA3bEMOB U COCTMHUTEIIBHBIX
Ka0emnell coCTaBHBIX YacTe KoMruiekta. OcMaTpUBalOTCs TakKKe MOBEPXHOCTH TEMIIepa-
TYPHOTO JIaTYNKA, KOHTAKTHBIE TTOBEPXHOCTH AJIEMEHTOB MTUTAHUSI U KOHTAKThI B OaTapeii-
HOM oTceke. [Ipn HanmMuuM Ha KOHTAKTAaX HaJEeTa, CJIEAOB KOPPO3UU UX 3aUMIIAIOT HAXK-
naunou Oymaroii Ne (. IIpoBepsiercs cocrosiuue memOpanbl gatunka kuciopona JIKTII,
OTCYTCTBHE TOBPEKICHUMN, 3arps3HCHUS W HAJIETOB HA MOBEPXHOCTH MeMOpaHbl. YcTpa-
HEHUE 3arps3HEHUs] U HAJIETOB C MOBEPXHOCTH MEMOpaHbl PEKOMEHAYETCS MPOBOJIUTH B
YUCTOW BOJE C MTOMOIIBIO BATHBIX TAMIIOHOB.

3.3 IIpoBepka padoTOCIIOCOOHOCTH AHAJIU3ATOPOB

[lepen paboToii mpoBepsItOT pabOTOCIOCOOHOCTh U HAJTMYHUE OCHOBHBIX PEXUMOB pado-
o1 UII.

BcTaBnsroT 351eMeHThI TUTaHUS B OaTapeHHBIA OTCEK WJIU TOAKIIOYAl0T OJIOK MUTaHUS.

Bxomrouaror ananmzarop HaxxkatueM kHonkd “BKJI” nva ymumeBoit manenu U1, Ha mud-
POOYKBEHHOM JMCIUIEE JOJDKHBI 3ar0peThCs MOCIEA0BATEIbHO HAITUCH:

HIIII Dxonukce
Ixorect-2000

Hanpsizkenue
B HOpMe
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Br10op pe:xxnma
pH-MeTp-nonomep

[Ipu oTcyTcTBUM Haanmuced wid mpu cooOuieHun “CMeHuTe GaTapen” 3aMEHSIOT
AJIEMEHTBI TUTAaHUS B OaTapeiiHOM OTCEKE.
Knonkamu “«“ u “—* nocnenoBareiabHo BbIOMparOT pexuMbl “Boabtmerp (Eh)”,
“Tepmomerp”, “Tepmookcumerp”, “Onumnu’, u nonoJHUTENbHBIN “/lon. Pexkum”..
AHanmu3aTtophl, y KOTOPBIX HE yAAETCS YCTAaHOBUTH PEXHMBI PaOOThHI, HANPABISIOT B

PEMOHT.
3.4 I'panyupoBKa aHATH3ATOPOB M0 KOHIIEHTPAIMU KUCJI0POIa

I"palyMpoBKa aHAIN3aTOPA IPOU3BOIUTCS C LIEJIBIO HOACTPOHKH YyBCTBUTEILHOCTH MO
KOHLIEHTPALMHU KHCIIOPOJa B aBTOMATHYECKOM PEKUME O YETHIPEM TOYKAM: [0 HYJIEBOMY
3HAYEHHIO KHCIIOPOJa B pacTBope cyiabdura Hatpus U 1m0 100%-HOMy HACBIICHUIO BOJIBI
KUCJIOPOZIOM BO31yXa IIPU TPeX TeMIIepaTypax Juana3oHa TeMIIEPaTypHOH KOMIICHCAIH,
pacnonoxeHnbix Ha HadansHoM (5 - 10 °C), cpemnem (20 - 25 °C) u xoneunom (30 - 35 °C)
y4acTKax AMAna3oHa ¢ TOYHOCTHIO moyepskanus temnepatypsl + 0,1 °C.

3.4.1 IloaroraBnuBarT CBOOOJHYIO OT KHCIOPOAa BOJAHYIO cpely ¢ Temneparypoi (20
+ 5) °C. Jlng storo rorosar pactBop cyibhura Hatpus (Na,SOsz) B AUCTUILIMPOBAHHOM
BoJie KOHLeHTpauuen 80 r/n. PacTBop mocie npuroToBiIeHUs] HEOOXOAUMO BbIIEPKATh HE
MEHee 8 4acos.

3.4.2 Tlogxmouaror kuciaoponubiii gatuuk JKTII k pazpemy “0O,” BTOpUYHOTO U3MeE-
puTeNBHOTO TIpeoOpazoBaress. BriouatoT aHanu3aTop, BXOJAT B pexuM “Onuun” u Ha-
xuMaroT kHonky “BBO/1”. BBosaT B naMaTh aHalW3aTOpa 3HAUCHUE aTMOC(EPHOTO J1aB-
JeHus. /s 3TOro ¢ IMOMOIIBIO KHOMOK “<—* u “—* Bxomsar B onuuio “[/laBjieHme
MM.pT.cT]”, HaxumaroT kHonky “BBOJ1”. Ha nucrinee nosiBUTCS HAJMUCh ¢ KAKUM-THOO0
3HaYEHUEM JIaBJICHUS, HAITpUMED:

[daBienne mMm]
760.0

Haxxumarot xHonky “Ymen”. Tlocie cooOmienus “BBeauTe 4uca0” BBOIAT 3HAUCHUE aT-
MOC(hEpHOTro JaBJeHUs, U3MEPEHHOE OapoMeTpoM U HaxkuMaroT kHonky “BBOJ”. Tlocne
3ampoca

BBoa u3menenns ?
A - BBOJ HET - OTM

HaXXUMaroT nocnenoBareabHo kKHOMKK “BBO/” u “OTM”. IIpubGop BepHETCS B pexUM
“Onuun”.

Knonkamu “<—“ u “—*“ pxomar B onuuio “Kammnop.0;” ¥ HaXHUMAIOT KHOIKY
“BBO/I”. BBOOAT KOJIMYECTBO TOUEK I'PaTyUpOBKU. J[JI1 3TOro Ha)KMMAKOT KHOMKY “N”.
Ha nucruiee nosiBUTCS HAAINCH:

Yucio rouek
2
Knonkamu “<—* u “—* ycranaBauBaroT unciio 4 u HaxuMaroT kHonky “BBOL”. [1pu
ATOM Ha JMCIUIeE MOSBUTCS OKHO CO 3HAUEHHUEM TEMIIEpaTyphl pacTBOpa B BEPXHEU CTPO-
K€, YCIIOBHBIM KaTMOPOBOYHBIM YHCIIOM M HOMEPOM TOUYKH KaTHOPOBKH B HUKHEHN CTPOKE,
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HaIrpuMep:

25.0 °C
XXXXX.Xxx nl

3.4.3 IIpoBOAT rpalyupOBKYy aHAJIN3aTOPA 10 HYJIEBOMY 3HAYECHHUIO KUCIOPOAA.

[Tomemaror gatuuk JKTII B mpuroToBieHHbIN pacTBOp CyJIb(pUTa HATPUS U BBIIEPKHU-
BaroT He MeHee 30 muH. Haxxumarot kHoniky “M3m”. [losiBUTCS MEHSIOIIEECS ~ 3HAUYECHHE
YCIIOBHOTO KaJINOPOBOYHOTO YMCIIA.

Ilocne ycTaHOBIIEHHsI ITOCTOSIHHOI'O 3HAYEHMS TI'PAJLYHPOBOYHOIO YMCIA B HWKHEU
cTpoke HaxxumaroT kHotiky “BBO/1”. TlosButcs coolbienue:

BBoa nsmenenus ?
A - BBOJ HET - OTM

Haxumarot kHonky “BBO/I”. IlepBas Touka rpagyupoBKH OyJEeT 3aHECEHA B MaMSTh
NII. Jatuuk JKTII BBIHUMAIOT U3 pacTBOpa M TIIATEIBHO MPOMBIBAIOT NUCTUILIMPOBAH-
HOM BOJOM.

3.4.4 IIpoBondar rpagyupoBKy aHanuzatopa o 100%-HoMy HACBIIIEHUIO BOAbI KUCIIO-
POJOM BO3/yXa Ha yCTaHOBKE (NpuiioxkeHue I') mpu Tpex TemmepaTypax Auana3oHa TeM-
nepaTypHOl KOMIIEHCAIIMU CJIEIYIOIUM 00pa30oM.

B cTexisiHHy10 €MKOCTh BMECTUMOCTBIO OT 0,5 10 1 J1 ¢ AMCTUILIMPOBAHHON BOJOM TO-
MerniaroT 00pa3noBsiii TepmomMerp U gatuuk JIKTII. Boay HachImaioT KUCIOPOIOM BO3.TY -
Xa ¢ nomoiiso Mukpokommpeccopa 10 100% Haceimenus He MeHee 30 MUHYT U T€pMO-
CTaTUPYIOT C TOYHOCTBIO moaepkanus Temneparypsl + 0,1 °C. B kaxmoii To4ke rpamyu-
POBKHM HEOOXOUMO B MaMsTh MIPUOOPA BBECTU 3HAUECHUE TEMIIEPATYPhI BOJIBI.

VYcraHaBaMBaOT TeMnepaTypy BOJbl B Hauaje JMana3oHa TeMIEpaTypHOU KOMIIEHCA-
uun, Hapumep (5 + 0,1) °C. Tlepexonsr Ko BTOpOi TOYKE TPagLyupOBKH. [ 5TOro KHOI-
KOM “—* BBIOMPAIOT OKHO ¢ 0003HAYCHUEM HOMEpPA TOYKU T'PaTyUPOBKHU B HUXKHEU CTPO-
Ke n2. 3ateM HaXuMaroT KHONKY “M3m”. [losiBUTCA MeHsArolIeecss 3HaYeHUE rpayupo-
BOYHOTO uwucia. [lociae ycTaHOBJIEHHUS €ro MOCTOSIHHOTO 3HAUYEHHUS HaXXKUMAIOT KHOMKY
“BBOJM”. Ilocne cooOmieHus

BBoa uzmenenus ?
JA - BBOJ HET - OTM
HaxuMaroT kHonky “BBO/I”. 3ateM Haxkumaror kHonky “YUmena”. [losButcs cooOluieHue
“BenurTe 4uca0”. BBOIAT 3HaUCHUE TeMIIEPaTypbl, U3BMEPEHHOE 3TAJOHHBIM TEPMOMET-
poM u HaxxumaroT kHoniky “BBO/”. Ilocne cooOuienus

BBoa usmenenus ?
A - BBOJ HET - OTM

HaXUMarOT KHONIKY “BBO/L”.
AHAJIOTMYHO NIPOBOAAT IPAIyHUPOBKY B TPEThEH M YETBEPTOMl TOYKAX IPadyHPOBKH,
Hanpumep npu temmneparypax (20 +0,1) °C u (351 0,1) °C.

Haxxumarot aBax el kKHONKY “OTM”.
[Ipu 3TOM OyIeT aBTOMaTHYECKH MTPOU3BEICHA TIOJICTPOMKA YYBCTBUTEIIBHOCTH TTPHO0-
pa 1o KUCJIOPOy C YYETOM aTMOC(HEPHOTO JAABJICHUS BO3AyXa U TEMIIEPATYPhI BOJIBI.
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3.4.5 OcCy1ecTBIAIOT KOHTPOJIbHYIO MPOBEPKY aHAIM3aTOpPa HA HYJIEBOE 3HAYe-
Hue kucnopona. s aroro momemator naruuk JIKTII B pactBop cynbdura HaTpus ¢ Tem-
neparypoii (20 +5) °C. ITocne BBIAEPKKHM KHCIOPOAHOIO JATYMKA B PACTBOPE B TEYECHHE
15 MUH TIPOBOAST W3MEPEHHE KOHILIEHTPALMKU Kucjaopoaa B pexume “Tepmookcumerp”
Ha)kaTheM KHOTKHU “HM3m”.
®oHOBOE 3HAUEHHE KUCIOPOIa HE JOIDKHO MpeBbImaTh 0,2 mr/mv’,

3.5 Yka3aHus 1o noBepke

3.5.1 [1oBepke moasiexkaT BCE BHOBb BBIITYCKa€MbI€, BEIXOAIINE U3 PEMOHTA U HaXO-
JSIIIUECS B AKCILTyaTalli aHAJIA3aTOPBI.

3.5.2 Ilepuoanueckas MOBEPKA aHAIU3ATOPOB JIOJKHA ITPOBOJIUTHCS HE PEXKE OTHOTO
pasa B TOJl TEPPUTOPUATIEHBIMHA OpraHaMU METPOJIOTHUYECKOM cityk0bl ['occTangapra.

3.5.3 IloBepka aHaIM3aTOPOB OCYUIECTBIISIETCS B COOTBETCTBUU C “MeTOAMKON moBep-
kn” KJLT. 414310.005 MIL.

3.6 TpeOoBaHNs K KBATH(PUKAIMA UCTIOJTHUTEIS

K BBINOJIHEHUIO U3MEPEHHI U 00pabOTKE PE3YNbTATOB JIOMYCKAIOTCS JIULA C BHICHIUM
WIH CPEJHUM CHEIHUAIbHBIM 00pa30BaHUEM, IPOIIEIIINE COOTBETCTBYIOIIYIO MOATOTOB-
Ky, UMEIOLIUE ONBIT pabOThl B XMMUYECKOHN JIaDOpATOPHH €KETOJIHO MPOXOSALIUE MPO-
BEPKY 3HAHUM TEXHUKU O€30M1aCHOCTH.

3.7 Mepbi 6€301aCHOCTH

3.7.1 Ilo TpeGoBanusiMm Oe30rmacHOCTU MPUOOp cooTBeTcTBYET TpebdoBanusm ['OCT P
51350, T'OCT P 51522.

3.7.2 Tlpu npoBeJECHUU HUCTBITAHUNA M U3MEPEHHI JOJDKHBI COOJIIOIATHCS TPEOOBaHUS
oe3omacuaoctr mo I'OCT 12.1.005, T'OCT 12.3.019 .

3.7.3 Tlpu paboTe ¢ aHaIM3aTOpaMu HEOOXOAUMO BBITIOJIHATH OOIKUE MpaBUiia padOThI
¢ anekTpuueckumu yctaHoBkamu a0 1000 B u tpeboBanus, npegycMorpeHHbie “OCHOB-
HBIMH TIpaBWJIaMH 0e30macHOi paboThl B XUMHUecKoi aboparopun”, M; Xumus, 1979-
205c.

4 PEMOHT

4.1 YcioBusA 110 pEMOHTY

AHanmu3aTophl SBISIIOTCS CIOKHBIM 3JIEKTPOHHBIM MPUOOPOM, TIOITOMY K UX PEMOHTY
JIOMYCKAeTCsl KBATU(PUIIMPOBAHHBIA TEPCOHAN MPEANPUATUSI-U3TOTOBUTENS UM ODUITHU-
IBHBIX TPEJICTABUTENICH Ha YCIOBUAX CEPBUCHOTO oOciykuBaHus. [locne pemonTa 00si-
3aTeiibHa MPOBEPKA OCHOBHBIX TEXHUYECKUX XAPAKTEPHUCTUK MPUOOpPa B COOTBETCTBUU C
“MeToIMKOM MMOBEPKH .

[Ipu pemoHTE aHATM3ATOPOB CIIEAYET MPUHUMATh MEPhl 0€30MACHOCTH B COOTBETCTBUU
C ICHCTBYIOIIMMU MTpaBUIIaMH SKCILTyaTalluy 3J1eKTpoycTaHoBOK 10 1000 B.

4.2 Bo3MOKHbIe HEMCIIPABHOCTH U CIIOCOOBI X YCTPAHEHUS

IlepeueHp HEKOTOPBIX HAaUOOJIEE YACTO BCTPEUYAIOIIMXCS MM BO3MOKHBIX HEMCIIPABHO-
CTeH aHaIM3aTOPOB, X NMPU3HAKU U CIIOCOOBI YCTPAHEHHUS MPUBEACHBI B Ta0nuie 4.

Taomuma 4
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HanmMmeHnoBaHue Heunc-
IMPpaBHOCTHU U BHCIIHEEC
IIPOABJICHHUC

BepositHble npuynHbI

Cnoco0 ycTpaHeHus

ITocne BkIIrOUCHUS
aHaJIN3aToOpa OTCYTCT-
ByeT uH(popmarus Ha
WHJIUKATOPE

1. OTCYTCTBYIOT 3JIEMEHTHI ITU-
TaHUs WIK OHU MTOJIHOCTBIO pa3-
PSIKEHBI

2. OTCYTCTBYET HaIIPS)KEHUE B
ceTH

1. YcTaHOBUTE AJIEMEHTHI
IUTAHUS WIH 3aAMEHHUTE UX
2. Iloakarounte OJIOK UTA-

HUS K UCIIPABHOM PO3ETKE
3 3amenurte OJIOK ITUTAHUSA

1locne BxkiroueHus

P A3PSAKCHBI OJICMCHTHI ITMTAHUA

3aMEHUTE DJIEMEHTHI [TUTA-

aHalin3aTtopa Ha UH/IH- HUA
KaToOpC IMOABJIACTCA

Haamucsk “CmeHure Oa-
Tapen”’

[Ipumeuanue - [[pyrue HEUCIIPABHOCTH yCTPAHSAIOTCSA U3TOTOBUTEIIEM

S TPAHCIIOPTUPOBAHUE N XPAHEHHUE

5.1 TpaHcnopTUpOBaHNE AHAIM3ATOPOB ITPOU3BOJIUTCS B YIIAKOBOYHOM Tape B 3aKpbI-
TOM TPaHCIIOPTE JIOOOr0 BUAA B YCIIOBUSIX, HE MPEBBIAIONIUX MPEAEIbHBIX 3a/JaHHBIX
3HAYCHHN:

- TeMIIepaTypa OKpPY>KaroILEro BO31yXxa

- OTHOCHUTEJIbHAS BJIAYKHOCTh OKPYXKAIOLIET0 BO3AyXa

- armocdepHoe napieHue, klla (Mm pT.cT. )

- TPaHCIIOPTHAsI TPsICKa:

YUCJIO YAAPOB B MUHYTY 80 - 120;
MaKCHUMaJIbHOE YCKOPEHHE, M/C 30;
IPOJOJDKUTEIBHOCTD BO3ACUCTBUSA, 4 1.

OT MUHYC 25 110 TLIOC 55 °C;
10 95% mnpu 25 °C;
84 -106 (630-800);

5.2 XpaHeHUE aHATM3aTOPOB JI0 BBEACHUS B AKCITyaTallMIO TPOU3BOAUTCS HA CKIIaaax
B YIAKOBKE MPEANPHUATUS-U3TOTOBUTENS TIPU TEMIIEpaType OKPYKAIOMIETO BO3ayXa OT 5
10 40 ° C u otHOCUTENBHOM BaxxHocTH 10 90% npu Temmneparype 25 ° C.

XpaHeHue aHaTU3aToOPOB 0€3 yIaKOBKH MPOU3BOJAUTCS TIPH TEMIIEPATYPE OKPYIKAIOIIIE-
ro Bosayxa ot 10 10 35 ° C u oTHOCHTEnBHOM BiaxkHoctu 10 80% mpu temneparype 25 °
C.

B nomemennu i1 XpaHeHus] HE JOJKHO OBITH MBUIN, TAPOB KUCIOT M IEN0YeH, ar-
PECCUBHBIX Ta30B U JPYTUX BPEIHBIX MMPUMECEH, BBI3BIBAIOIINX KOPPO3HUIO.
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6 CBUAETEJBCTBO O IIPUEMKE

6.1 Ananuzatop xxkuakoctu MHoronapamerpuueckuiit IKOTECT-2000 ,

3aBOJCKOI HOMED COOTBETCTBYET TEXHUYECKHUM YCIIOBUSAM

TV 4215-005-41541647-2005, noBepeH U MpU3HAH FOIHBIM JIJIsI SKCILTYaTall|y.

JlaTa BbIITyCcKa 200 T.

IIpencraButens OTK

(moamnuce)

M.IL

6.2 IlepBryHas noBepka:

IToBepurenp
(mata) (moamuce) (OTTHCK MTOBEPUTEIHHOTO KIIeHMa)

7 TAPAHTUMHBIE OBS3ATEJBCTBA

7.1 T'apaHTUHHBIA CPOK DKCIUTyaTallMM aHAJIU3aTOPOB yCTaHAaBIMBAaeTcs 24 mecsna co
IHS pofaxu. ['apaHTUIHBIN CPOK dKCIuTyaTtanuu qatdyukoB kucioponaa JKTII - 9 mec. co
IUHS TIPOAAXKH.

7.2 'apaHTUHHBIA CPOK XPAaHEHUS - 6 MECSILIEB CO AHS U3TOTOBJICHHUS.

7.3 Cpok cityx0bl aHanu3aTopoB - 10 net. CpenHuil CpoK CIIy»KObl JaTYMKOB KUCJIOPO-
na JIKTII - ue menee 1 ropa.

7.4 be3B0o3ME3HBIN PEMOHT WJIM 3aMEHA aHAJIM3aTOPOB B TEYEHUE TaPAHTUHNHOTO CPOKA
HKCIUTyaTalll MPOU3BOIUTCS MPEANPHUATHEM-U3TOTOBUTEIEM IPH YCIOBUU IMOTpeOUTE-
JIeM TPaBWI W YCIOBUM SKCIUTyaTal[id, TPAHCIIOPTUPOBAHUSA, XPAHEHUS U COXPAHHOCTH
IJIOMOBI.

7.5 B cnyuyae ycTpaHeHUs HEHCIIPABHOCTH B M3JeNUU (MO peKjaMaluu) TrapaHTUHHBIN
CPOK 3KCIUTyaTally MPOJJIEBAETCS HA BPEMS, B TEUEHUE KOTOPOTO aHAJIU3aTOP HE UCIOJIb-
30BaJsICsl U3-3a OOHAPYKEHUSI HEUCIPABHOCTE.

7.6 1Ipo1OKUTENBHOCTD YCTAHOBJIIEHHBIX TAPAHTUHHBIX CPOKOB HE PaCIpPOCTPAHSIETCS
Ha OJIOK MUTaHMs U CTaHJApTHBIE MEeKTpoabl. [IpeTeH3un Ha yka3aHHbIC U3AETUS NpEab-
SABJISIFOTCS K MPEANPUATHSIM-U3TOTOBUTEISAM 3THX U3IEIHM.

7.7 Ilpn HeucHpaBHOCTH AHATU3ATOPOB B MEPUO]I TAPAHTUIMHOTO CPOKA MOTPEOUTENIEM
JOJKEH OBITh COCTABJIEH aKT C YKa3aHUEM ITPU3HAKOB HEMCIPABHOCTEM.

AKT ¢ yka3aHueM TouHOro aapeca u N TenedoHa MOTpeOUTENs BbICHUIAECTCS MPEAIpHU-
ATUIO-U3TOTOBUTEIIO WM MOCTABLIUKY.

Bce npenpsBIIeHHBIE PEKIIAMALINA U UX KPATKOE COAECPIKAHNUE PETUCTPUPYIOTCA.
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[lepeyeHb HOHOCEIEKTUBHBIX 3JIEKTpo0B “DOKOM”
U UX OCHOBHBIE XapaKTEPUCTHKH

O6o3unauenue | Omnpene- | Paboumit | Ilpenens- | Dnektpuue- | Homyctu- | JInama-
BHJIAa JI?IGMBIIZ JHUAaIIa3oH HBIC 3HA4YC- | CKOC COIIPO- MBI Aua- [ 30H TCEM-
QJICKTPOda HNOH OIIpCACIIC- | HUA JINHEN- THUBJICHUC ITa30H 3Ha- | [ICPATyp
HOro auamna- | mpu (20+ 5) | yenui pH | aHamu3u-
TUBHOCTH, | 30HA JJIEK- °C, MOmMm aHaJIN3u- | pyeMoro
TPOJIHOU pyemoro | pacTBopa,

byHKIMH pacTBopa °C

1 2 4 5 6 7
Sxom-pH H 12 - 0 150 0 - 12 |5 - 80
Axom-Cl Cl 5 4 -1 5 2 - 12| 5-50
OxoM-Br Br 5 4 - 1 5 2 - 12 5 - 50
DKoM-J J- 5 5 -1 5 3 -9 [5-50
Dkom-F F 6 5 - 1 15 4 - 8|5 -280
Arom-Cu Cu* 5 5 -1 5 3 - 715 -50
Arom-Cd Cd* 5 5 -1 5 3 - 715 -50
AroM-Pb Pb** 5 4 - 1 5 3 - 715 -50
DxoM-Hg Hg** 5 5 -1 5 0 - 35 -50
DKoM-Ag Ag’ 5 4 - 1 5 1 -9 |5 -50
DKOM-S S* 5 4 - 1 5 13 - 145 -50
Arom-K K 5 5 - 1 100 1 - 85| 5 - 45
Dkom-Na Na* 6 6 - 1 300 pH>pNa+3| 5 - 80
Drom-Ca Ca®’ 5 5 -1 50 6 - 8 |5 -45
Dkom-Ca+Mg | Ca>+Mg?" | 5 5 -1 150 7 -10 | 5 - 45
Akom-Ba Ba** 5 5 -1 25 3 -10 |5 -45
Akom-NO, NO, 6 5 -25 100 34 - 38| 5 - 45
DkoM-NO; NO; 5 5 -1 20 1 - 10 |5 - 45
AromM-Cl0y4 Clo, 5 5 -1 80 2 - 11 |5 - 45
AroMm-COs CO5” 7 6 - 3 25 6 -9 |5 - 45
Axom-NH, NH, 4, 45 - 1 50 3 -85 1|5 - 45
ArxoM-CNS CNS 5 5 - 1 5 2 - 11 |5 - 50
Drkom-CN CN- 5,5 5 - 1 5 11 - 135 - 50
AkoM-CrO; CrO,~ 5 5 -1 50 0 - 12 |5 - 45
Axom-HPO, | HPO,” [ 55 . 5 -1 80 6 - 10 | 5 - 45
Drom-ReOy ReO 5 - 5 - 1 80 2 - 11 |5 -45
dxom-AuCl, | AuCly | 55 _ 5 - 1 10 2 - 11 |5 - 45
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Ipuiaoxenue b

IMopsigok npoBeaeHUs U3MEPEHUH NMPHU ONpPeJAeJICHUM HUTPATOB
B NUIIEBbIX NPOAYKTAX

b1 IlogroroBka k paboTe aHamu3aTtopa, U3MEPUTEIHLHOTO JJIEKTPOAa M AJICKTPOJa
CPaBHEHMS IPOU3BOAMUTCS MO 11.2.2. HACTOsIMETO PykoBoacTBa 1o 3KCIuryaranuu. B kave-
CTBE U3MEPHUTEIIBHOTO 3JIEKTPO1a MOAKII0HAtoT 3J1eKkTpo “OKOM-NO;5™.

B2 Ot6op 1 moaroToBka mpod i aHalu3a, a TaKXKe ONpeIeNiecHue HUTPATOB B aHAJHU -
3UpPyEMOU MPoOe MPOBOAUTCS B COOTBETCTBUH C “MeTOAUKOI onpeeeHuss HAITPATOB B
NPOAYKTAX C MOMOIIbI0 HOHOCEJIEKTUBHBIX 3JIeKTPoaoB “IKOM”.

b3 M3Mepenune KOHLIEHTpalud HUTPAT-HOHOB ¢ MOMOUIbI0 3ekTpoaa “OKOM-NOs” u
ananuzatopa “OKOTECT-2000".

Bxotouaror npubop, HaxkaB kHonky “BKJI”. Knonkamu “<—*“ u “—* BpiOHparoT pe-
xuMm “pH-merp-uonomep”.

Br100op HOHOMETPHUYECKOr0 KaHajia

Haxxumarot kaonky “UMOH” u kHomkamu “<—“ u “—* Bpidupator non NO 3. Ha nuc-
Tiee MOSIBUTCS HAAMKCh C TapaMeTpaMu BHIOPAaHHOTO MOHA:

NOs; 3apan -
62.0049 M.M.

Haxxumarot kHoniky “BBO/1”. IIpubop cHOBa BbIAET B pexuM “pH-MeTp-nonomep”.

I'panyupoBka (KaauOpoOBKa) HOHOMETPUYECKOTO KaHaja

I'panynpoBky npownsBomat no 2.3.1.1.2 nacrosimero PO u B coorBeTcTBuM ¢ “Meroau-
KOW ompejieieHHs] HUITPATOB B NMPOAYKTAX € MOMOIIbI) HOHOCEJTEKTHUBHBIX 3JIEKTPO-
noB “9KOM”.

HNoHoMeTpUYECKNE U3MEPEHUS

[ToaroToBNEHHBIE 3JEKTPOABI U TEPMOMETP MOMEUIAIOT B AHAIM3UPYEMBI PacTBOP.
TeMreparypa aHaIU3UPYEMOro pacTBOpa IMPU MPOBEAECHUUA U3MEPEHHUM JOJKHA COOTBET-
CTBOBATh TEMIIEpaType pacTBOpa MpH rpagyrupoBKe.

Breibupator pexkum pabotel mpubopa “pH-meTp-moHOMep”, HaKaTHUEM KHOIKHU
“UNOH” BoiOuparoT noHomeTpuuecknii kananm NO;™ u HaxxkumaroT “BBOJ”. Haxumarot
“F1” u kHONMKaMH “<—“ u “—* BpIOMpPAIOT HAUMEHOBAHUE aHAJIU3UPYEMOIr0 MPOAYKTa:
KapTodenb, Kamycra, COK KapToQesi, COK CBEKJIbI, COK KaIlyCThl, COK OoryproB. Ha muc-
miee OyAeT MOSBISTHCS COOTBETCTBYIOIIAS HAITUChH, HATTPUMED:

Hurparsl
Cox orypuos

Haxumaror “BBO/1”. B pexume “pH-merp-uonomep” naxxumaror “M3m”. Haunercs
W3MEPEHUE U OTCUYET BPEMEHH U3MepeHus. J{Jis morydeHus pe3yabrata U3MEPEHHs B MT/KT
HaxxumatroT KHONIKY “F1”. [losiBUTCS HAANMKUCh C HAMMEHOBAaHUEM M3MEPSIEMOro UOHA, Bpe-
MEHEM M3MEPEHUS U 3HAUCHHEM KOHIIEHTPallui UOHA B TPOOE B MI/KT, HAIIPUMED:

NOsz 00:05
XXX MI/KT
JIst TOJTydeHHs pe3yabTaToB M3MEPEHHi B Apyrux exununax (MB, pX, momns/m, mr/om?)
HaXXMMAIOT COOTBETCTBYIOITYI0 KHOMKY (“MB”, “pX”,.“MB”, “M”,* mr/a”). [lokazanus
npubopa CYUTHIBAIOT MOCJE YCTaHOBJIEHUSI TOCTOSHHOTO 3HaueHus. s BbIXxoda U3 pe-
KUMa U3MEPEHUS HAKUMAIOT KHONKY “OTM”.
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Ipuiaoxenue B

Iopsaaok npoBeeHUs U3MEPEHUI MeTOA0M J100aBOK

B1 Meton 106aBoK 3aKiO4aeTcs B U3MEPEHUSIX MOTEHIMANIa 3JIEKTpoaa 0 U Tocie
n00aBIICHUS B aHAIM3UPYEMBIN PACTBOP HEKOTOPOTO KOJIMYECTBA CTAHAAPTHOTO PacTBOpa
C U3BECTHOM KOHIICHTPAILIUEH OIpeeNiieMoro BemniecTBa. MeTo ya00eH /uisi u3MepeHui B
npobax ¢ OOJIBIIUM KOJTHMYECTBOM KOMILJIEKCOOOPa3yIOIIUX areHTOB, HAXOISAIIUXCS B PaB-
HOBECHHM C OIPEIENIEMbIM BEIIECTBOM, UM B MPOOAX C HEM3BECTHON MOHHOM CHUJIOM.

B2 TloaroroBky k paboTe moHOMEpPA, U3MEPUTEIBHOTO 3JIEKTPOIa M JJICKTPOJa CPaB-
HEHHUSI POBOJIAT B COOTBETCTBUH C 2.2. HACTOSIIETO PyKOBOICTBa IO 3KCILTyaTallvu.

B3 U3mepennie KOHIIEHTpALlUU UOHOB METOJIOM M3BECTHOM JTI0OABKM C MOMOIIbIO aHA-
mu3aropa “OKOTECT-2000" npoBOASAT B CIEAYIOIIEM MOPSIJIKE:

B3.1 Bxmrowator npudop HaxatueM kHonku “BKJI”. Knonkamu “<* u “—* BpIOU-
patoT pexxum “pH-merp-nonomep”.

B3.2 BpiOop HOHOMETPUYECKOTO KaHalla W TpagyupoBKy mpoBomar mo 2.3.1.1.1,
2.3.1.1.2 nacrosmero PykoBoacTBa no 3KCILTyaTalyH.

B3.3 [IpoBenenne usMepeHuii METOIOM U3BECTHOM JOOABKH.

[ToaroToBiieHHBIE 3JIEKTPOJbI MOMEIIAIOT B aHAIU3UPyEMbId pacTtBop. Hakumaror
kHonkH “M3m” u “mB”. [lociie ycTaHOBIIEHUSI MOTEHIIMANA HAKUMaKOT “F2” u KHOnKaMu
“¢—*n “—* BpIOMPAIOT HANKUCH HA TUCILIEE:

Ei
XXXX.X

Haxumaror “U3m”. U3mepennoe 3nauenue DJIC OyaeT 3aHeceHO B MaMsTh Mpudopa.
Haxxumarot “OTM”, npubop BEepHETCS B PEKUM U3MEpeHUs. B aHanu3upyemblii pacTBOP
BBOJISIT U3BECTHOE KOJIMYECTBO CTAHAAPTHOIO PACTBOpPA C U3BECTHOM KOHILIEHTPALMEH OIl-
penensieMoro uoHa u HaxatueM KHonku “M3m” npoBoasT uzmepenue 3.1.c. [locie ycra-
HOBJICHUSI IOTEHITMAIa HAXKUMAIOT “F2” 1 KHOMKaMH “<—* 1 “—* BBIOUPAIOT HAIMKCH:

Est
XXXX.X

Haxumaror “U3m”. U3mepennoe 3Hauenue DJIC Oyner 3aHeceHO B mamsiTh nmpudopa.
3areM B mamsTh MpuOOpa BBOAAT 3HAUEHHE OOBbeMa aHamu3upyemoro pactBopa (Vpr),
00beM 100aBKHU cTaHapTHOro pactBopa (Vst) u ero koHueHTpamuio (Mst).

Jlnst TOro KHOMKaMu “<«—*“ u “—‘ BbIOMpAOT HAAMUCH: “Vpr”, HAXXUMAIOT KHOIKY
“Yuca”. [Tocne coobmenus “BBeaure 4nca0” BBOIAT 3HAUCHHE 00beMa aHATU3UPYEMO-
ro pactBopa u Haxxkumarot kHonky “BBO/L”. Ilocine 3anpoca:

BBO/J U3MEHEHUA?
JA-BBO/J HET- OTM
Ha)xuMaroT kHonky “BBO/L”.

AHJIOTHYHBIM 00pa30M BBIOUPAIOT HAAMUCH “Vst” U BBOAST 3HaAUCHUE 00beMa J100aB-
KM CTaHJapTHOIO pacTBopa B M, 3aTeM BLIOMPAIOT Haamuch “Mst” ¥ BBOAAT 3HAUEHUE
KOHLIEHTPALMU CTAHAAPTHOTO PaCTBOPA B MOJIb/ M MJIA MI/IM?.

J{nst mostyueHus pe3ynbTata udmepennit HokuMarot “BBO/L”. [TosgBUTCS HAANKCH:

PE3YJIBTAT Mi
XX.XXXXX

Konnientparus nona OyaeT paccynuTaHa B T€X €UHUIIAX, B KOTOPHIX BBEJCHO 3HAUCHHE

KOHIICHTpAIIMU CTaHAapTHOTO pacTBopa “Mst” (B Moyb/ oM uim Mr/ov?).
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Hpuiaoxenue I

Cxema yCTaHOBKM /1JIsl TPAAYHPOBKH aHAJIU3ATOPA NMPH U3MEPEeHNH KOHIEHTPAH
PAaCTBOPEHHOI'0 KHCJI0POAa

7

"4

1 - TepmocTat KUIAKOCTHOM;

2 - cocyq C TUCTWIIIMPOBAHHOM BOJIOW;

3 - aMIepOMETPUUECKUI TATYMK PACTBOPEHHOT'O B BOJE KUCIOPOIA C TEPMOAJIEKTpUYE-
CKUM npeodpazoBarenem JIKTII;

4 - uamepuTenbHbIi mpeodpazoatens DKOTECT-2000T;

5 - mukpokomrmpeccop ADH-2;

6 - pacnbUIMTENL OT MUKPOKOMIIPECCOPA;

7 - TEpMOMETP PTYTHBIM;
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Hpuiaoxenue /|

PexoMeHAaUMM MO UCHOJIL30BAHUIO TOMOJHUTEJIbHBIX CEPBUCHBIX (PYHK-
HUA BTOPUYHOIO M3MEPUTEJHLHOTO NMpeodpa3oBaTess

1 B UIT npexycMoTpeHa BO3MOKHOCTh 3aBEPIICHUS Ipoliecca U3MEpPEHHUs MOCIe MOsB-
JICHUS 3BYKOBOTO CHTHaja U coobmeHus Ha auciuiee “Cmenute 6atapen” (cm. m.1.2.13).
Jlns 3TOro HEOOXOAUMO JBAXKIbI HakaTh KHOMNKY “OTM” mociie okOHYaHHUS 3BYKOBOTO
curnaia. [Ipu atom UII BEIXOOUT B TOT peXUM pabOTHI, B KOTOPOM HAXOJMJICS J10 CO00-
IEHUS, OJHAKO XapaKTEPUCTUKU MPUOOpa MPU 3TOM HE TapaHTUPYIOTCs. CUTHAIW3aIus
paspsina 6atapeii OymeT OTKIIIOUEHA BILIOTH /IO BRIKIIOUEHUs mpuodopa. [locne 3apepiienus
M3MEPEHHs] HE0OOXOAMMO MPOU3BECTH 3aMEHY Oarapei, MO0 BBIHYTh UX U3 OTCEKa U MO/ -
KJIIOUMTH CETEBOM OJIOK ITUTaHMS.

2 B nmamsaru UII conepxarcs cBeIeHUs O BEPCUM TPOTPaMMBbl AaHAIU3AaTOPa, €ro0 CEPUM-
HOM HOMEpPE W HOMEpE TepMOJaTyuKa. /[ nmpocMoTpa 3TUX CBEIEHUM BOMAUTE B PEKUM
“Onuuu”, Beioepute onuuio “Undopmanmnsa” u Haxxmute kHOnKy “BBox”. Bwibop un-
dbopmalu OCyIIECTBIAECTCS HAKATUEM KHOTIOK “‘<—*“ 1 “—*.

3 OHHI/IH «ABTOOTKJIOYEHHE) AC3aKTUBHUPOBAaHA HC3aBUCHUMO OT YCTAHOBJICHHOI'O CO-
CTOSHUA.
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