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BHUMAHUE!

AMIiepoMeTpuueckuii ceHcop Bamiero ananuzaTopa 3amoJiHeH 6H-H—&-H9H—H%H}I
PACTBOPOM 3JIeKTpoiuTa. Eciu aMrepoMeTpuyeckuili CEHCOp He 3aIlOJIHEH PacTBOPOM

QJICKTPOJINTA, BBITTIOJTHUTC OIICPpALINH II. 12 HACTOAICTO IMaCIIOpPTaA.

[Ipu pabote ¢ aHanM3aTOpOM clieyeT coOIt0IaTh OCTOPOKHOCTh B OOPAILICHUH C
amnepomerpuyeckuM ceHcopom (AC), oOeperas ero OT yAapoOB M MEXaHUYECKHUX
[IOBPEKICHUM.

[Ipu mnepepsiBax B pabore ¢ ananuzatopom ABII-04 1o 1 wmecsuna He
PEKOMEHJyeTCsl  OTKIII0YaTh  aMIIEPOMETPUYECKHM CEHCOp OT H3MEPUTEIBbHOTO
ycTpoiicTBa. [Ipu nepepriBax B paboTe ¢ aHanM3aTopoM Oojiee 6 MecsieB He0OX0AUMO
CIIMTh PACTBOP DJJEKTPOJUTAa M3 amMIepomeTpuyeckoro ceHcopa. Ilocne 3ameHsbl
MEMOpaHbl W/WIIM PacTBOpa 3JIEKTPOJIUTA aMIEPOMETPUUYECKOTO CEHCOpa, OH JOJIKEH
[OBITH MOJKITIOUEH K U3MEPUTETLHOMY YCTPOUCTBY aHAIM3aTOpa HE MEHee 6 YacoB.
BrikirouaTs aHanmm3aTop ciaeayeT ¢ MOMOIIbI0 epekitouarens “Bki/Boikia”.

B ycrpoiicTBe M3MEpPUTENBHOM MCIOJIb3YETCS BHYTPEHHUN HCTOYHUK MUTAHUS
|(Garapeiika 3A), ycTaHOBJIEHHBIM B M3MEPUTENBLHOM IIaTe aHanu3atopa. Ero 3amena
POU3BOAUTCS MPU NEPUOJNYECKON TOBEPKE aHAIU3ATOPA.

Hcnonb3oBaHHbIE KOpIlyca AaMIEpOMETPUYECKOr0 CEHCOpa PEKOMEHIYETCs
COXpaHATh M HAIpPaBJIATh HA MPEANPUATHE-U3TOTOBUTEND (MOCTABIIMKY) AJI 3aMEHBI
MeMOpaH.

B cnyyae mnoJHOrO BBICBIXaHUSA pacTBOpa JyekTpoiauta B kopnyce AC,
HEOOXOIUMO OTKPYTUTh T'aiiKy aMIIEpOMETPUYECKOI0 CEHCOpPa U C MOMOILBIO IIPUILA
BUINTh | MJI JUCTUJUIMPOBAHHOM BOJBI B BEPXHIOK 4YacTh kopmyca AC. 3aTeM CHATH
ra3onpoHMLIaeMyl0 MeMOpaHy U TopLoBYI udacTb AC morpy3uTh B CTakaH C BOJOW.
[locne 2-3 yacoB OCTOPOKHO JIOCTaTh AMIIEPOMETPUUECKUI CEHCOP U3 KopIyca.

AHanu3atopsl BOJOpPOAA MPOIUIA KCIBITAHUS HA YTBEP)KIEHUS THUIIA CPEJACTB
m3mepennit. Ceprudukanuss aHAIW3aTOPOB OCYIIECTBISIETCS B  yCTaHOBJICHHOM
nopsiake. [locne monmydyenus ceprudukara konus OyaeT Briciaana B Bamr aapec.

1. OBILIUE YKA3AHUA

1.3. Tlosb30BaHME aHAIM3ATOPOM BOAOPOAA JO O3HAKOMIICHUS C HACTOSIIUM
acoOpTOM HE PEKOMEHTyETCsl.

1.4. Hacrosmuii nacmopr mnpeaHa3HayeH JUisi O3HAKOMJIEHUS C IpaBUJIaMu
AKCIUTyaTally, a TAKXKE 711 PYKOBOJICTBA MPU TEXHUYECKOM OOCITYKUBaHUHU, TIOBEPKE U
XpaHEeHHH aHalM3aTopa BOJI0POa.

1.5. OOBéM cBemeHMII MW WUIIOCTpAUUi, MPUBEAEHHBI B JaHHOM NACHOpPTE,
oOecreynBaeT MpaBUIbHYIO IKCIUTYaTalUI0 aHAJIU3aTOpa U BCEX €ro Y3JIOB.
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2. HABHAYEHMUE U OBJACTb IPUMEHEHMUSI.
2.3. Anammzarop Bojmopona ABII-04 (B nmanbpHeleM - aHaiau3aTtop) NpeaHa3HAYeH
JUIs1 IPOM3BOJICTBEHHOIO aHanu3a (‘““HEeNpephIBHOTO aHaM3a”, “‘aHanu3a Ha JUHUK X WIH
“TEXHOJIOTMYECKOr0 aHanu3a’) KoHueHTpauu Bogopoaa (CHy) u temnepatypsl (T) B
KUIKUAX U Ta3000pa3HBIX Cpeiax.

AHanuM3aTop MpelHa3HAYeH Ji1 KCIOJIb30BaHHWS B aBTOMATU3MPOBAHHBIX
CHUCTEMAaX YIPABICHUS XUMHUKO-TEXHOJOTMUECKUMHU MPOLIECCAaMU MOATOTOBKU BOJbI HA
TOII, I'POC, ADC, B TEMIOCETAX U IPYTUX YUYPEKICHUSIX TOIIMBHO-IHEPTETUUECKOTO
KOMIIJIEKCA, a TAKXKE B APYTHX 00JACTAX HAPOAHOTO XO3AMCTBA.
2.4. AmnHanmuzaTop nOpeAHa3HAuYE€H JUISl  OKCIUTyaTallid B MPOMBIIUICHHBIX H
1a00paTOPHBIX YCIOBUAX NPU TeMIeparype okpysxkaromei cpeasl or 0 go 50 °C u
Temreparype aHanusupyemoil cpeasl or 0 g0 50 °C, OTHOCHTENLHOW BIIAXKHOCTH
Bo3ayxa 80 % mpu temmneparype 25 °C u armocheprom nasinenun ot 84.0 no 106.7 klla
(ot 630 10 800 MM. pT. CT.).

AHanu3aTopbl OTHOCSTCS K:
BuiaM kinuMmaTtndeckux ucnoidHeHud Y3 u T1 mo I'OCT P50444-92;
rpyImne 2 B 4aCTU BOCHPUHUMAEMbIX MexaHnyeckux Harpy3ok no 'OCT P50444-92;
0  AJIEKTPOOE30MaCHOCTH  aHaJIM3aTopbl  yaoBieTBopsitor TpeboBanusm ['OCT
P50267.092 wu BemonHeHnsl no kiaccy 3ammthl I, Ttuma B. Ilpu mnocraBke B
repMETHYHOM OOKce obecrieunBaeTcs Kiaacc 3amuThl [P-65.

AMIEpPOMETPUUECKUN CEHCOP BBIIEPKUBACT KPATKOBPEMEHHOE TIOBBILICHHUE
TEMIIEpaTyphl aHAIM3UPyeMOii cpes o 100 °C.

O6o3HaveHHe UCTIOTHEHUS aHAJIU3aTOpa MPU 3aKa3e U B IOKYMEHTAIUU JAPYTOro
uznenus - "Ananuzatop Bogoponaa ABII-04, TY 4215.004.16963232-01".

3. TEXHUYECKHUE XAPAKTEPUCTUKH
1.3.  OcHoBHbIE TEXHUYECKHE XapakTepucTuku aHanuzaropa ABII-04 npuseneHsl B

tabmure 1. Tabmuma 1.
TexHHUYeCKue XapaKTepPUCTUKU aHAITH3aTOPOB ABII-01, ABIT-02 ABII-03, ABII-04
BOJOpOAA
1 2 3
Jramna3zoHsl U3MEpeHui:
- KOHIICHTPAIIUU BOJOPOJA, MKI/JI 0-100; 0-200; 0-2000
- IPOIIEHTHOTO COJIEPKAHMUS BOAOPO/Ia B ra3ax, W/uin
MIPOIICHTA HACKHIIICHUS KUIKOCTH BOIOPOIOM, 00.% i % 0-10; 0-20; 0-100 0-20
HAac. 0-50 0-50

-TeMIIepaTypsl aHATH3UpyeMoii cpensl, C

[Ipenensr momyckaeMoii aOCONMFOTHOM MOTPENTHOCTH

MU3MEpEHUI:

-KOHIIGHTPAIUU BOAOPOJA B ANATIA30HE
0-200 ™kr/n +(0.3+0,05*C)
200 - 2000 Mkr/n +(0.1*C-9.7)

- IPOLIEHTHOTO COJIEPKaHMs BOAOPOa B Tazax, 00.%, u/mim
MPOLIEHTA HACHIIIEHUS KUAKOCTH BOAOPOIOM, % Hac., B
JAara3oHe

0-20% +(0,02+0.03*A) +(0,02+0.03*A)
20 - 100 % +(0.1*A - 1.38)
-TeMIIEpaTypsl aHATH3UpyeMoii cpensr, C +1 +1
Bpewmst ycraHOBiIeHMsI TOKa3aHU TIPH “CKaukooOpa3HoM” 2 2

W3MEHEHUHU KOHIIeHTpaluu Bojgopoa ot O mo 100 MKr/,uM3,
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MHH, He OoJiee

KoauuectBo cucteM TepMOKOMITEHCALMIT Be
Hanmnune pe’kxuMoOB aBTOMaTHYECKOTO U PyYHOTO BEIOOpa

JIMana3oHoOB NOKa3aHUI €CTh
Bpewms ycraHOBIIGHHS pabodero pexxuma

110CJIE BKIIFOYEHHS, MHUH, HE 00Jiee 20
Cpennsisi HapaOOTKa Ha OTKa3, 4, HE MEHee 2000
['abapurHble pa3mepbl (IMHa* IMpUHA*BBICOTA), MM, HE OoJiee

- U3MEPUTENBHOIO YCTPOUCTBA 200x100x40
- DOKca ¢ aHaJIM3aToOpPOM 370x270x140
- I3MEPHUTETHLHOU KaMephl 100x90x30
- aMIIEPOMETPUUYECKOI0 CEHCopa 16x80

- IIUHa KaOems, MM, HE MEHee 300
Macca: - 6e3 3amacHBIX YacTei, Kr, He Ooiee 1

- B II0JIHOM KOMILIEKTE, KT, HE OoJiee 3
Hanpsoxenne nuranus

- OT CeTH MEPEMEHHOr0 ToKa, B, 220+ 22
gacToToi, I'1g 50+1
-OT BCTPOEHHOT0 aKKymyJsitopa, B (ABII-01, ABII-03) 9
[Motpedisiemast MmoHOCTh, BA, He Oosee 5
Tokosiii BeIxoa, MA, (ABII-02, ABIT-04) 0-5, 0/4 -20
Macca aHamu3aTopa B TOJTHOM KOMIUICKTE, KT, He OoJiee 3.0
CpenHuil cpok cIyObl aHATM3aTOpPa U aMIEPOMETPHYECKOTO

CEHCOopa, JIET, HE MEHEE 10

3
[Ipumeuanne: A uw C - mokazaHus aHajdu3aropa B eauHMIax 00. % W MKr/am

COOTBCTCTBCHHO.

4. COCTAB U3JEJUA U KOMILVIEKT IIOCTABKHA

4.1 B KOMIUJIEKT MOCTAaBKHU BXOJIAT U3/ICTHUS TIEPEUUCTIEHHBIE B Ta0M. 2

Tabnuna 2.
HaumeHnoBanue O6o3HaueHne TOKyMEHTa KonuuectBo
1. VYcrpoiictBo u3mepurensioe ABII-04 HXKIOK 4215.004-100 1
2. CeHCOp aMNepOMETPUYECKHIL HXKHOK 4215.004-200 1
3. bnok nuraHus BIIC 220-12 1
4. Kawmepa usmepurenbHast HXIOK 4.146.001-04 1
HNHCTpyMEHTHI ¥ IPUHAJICKHOCTH
5. OrtBepTKa 1
6. YcTpoiicTBO Ui KaauOpOBKU HXTIOK 4215.004-300 1
7. @DIaKoH C dIEKTPOJIUTOM HXTIOK 4215.004-220 1
8. Kabenp TOKOBOrO BbIX0/1a HXXHOK 4215.004-190 1
9. HmwuTatop HyJIEBOTO CUTHAJIA HXXKHOK 4215.004-191
10. Umutarop curHana 20 MK/ HXIOK 4215.004-192
3anacHble 4acTu
11. Kopniyc ACpH, B cbope HXXHOK 4215.004-210 3
12. Konb110 pe3nHoBOE HXXIOK 8.623.160-01 1
13. Konb110 pe3uHoBOE HJKIOK 8.623.160-02 1
DKCIUTyaTallMOHHAs IOKYMEHTALUs
14. KoMIIIEKT JOKyMEHTAIlUU ‘ HXXIOK 4215.004.16963232-01 T1C ‘ 1

5. YCTPOMCTBO U NPUHIUII JEHCTBUS AHAJIN3ATOPA

5.1. Onucanue KOHCTPYKIMH aHATU3aTOPA.

Bueminuii Bua aHanu3aropa npejcTaBieH Ha puc. 1.

Hayuno-npouseoocmeennan pupma “ BUOAHA/IHTHYECKHE CUCTEMbBI H CEHCOPBI”
AHAJIU3ATOP BO/IOPOJA ABII-04
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KOHCTpYKTMBHO  aHanmu3atop  COCTOMT W3  M3MEPUTEIBHOTO  yCTPOMCTBA,
aMIIEPOMETPUUECKOT0 CEHCOPa, U3MEPUTEIILHON KaMephbl U 010Ka MUTaHUs (Ha PUCYHKE
HE TTOKa3aH).
5.1.1.  U3mepurenbHOe  yCTpOMCTBO  OOecCleYMBAaeT  yCWICHHE  CHUTHAJIOB
aMIIEPOMETPUYECKOTO CEHCOpa W JAaTYMKOB TEMIEpaTyphl, HMX MpeoOdpa3oBaHUE,
U3MEpEeHHEe M OTOOpaKeHHWE Ha JAMCIUIee, a TaKKe YNpaBlICHHWE peXUMaMu padOThI
aHanuzaTopa. Cxema aHaimMzaTopa OOECHeurBAeT BO3MOXHOCTh YCTAHOBKHU PEKHMOB
"pyunoro" (PBJI) n aBTomatudeckoro (AB/I) BeiOOpa nuama3oHOB MOKa3aHUM, a TaKKe
YCTAaHOBKM  peXUMa HU3MEpEeHHs] Temmeparypbl. 3meputenbHOe  yCTpPOWCTBO
aHaju3atopa uMmeeT TOKOBBIM BbIxoAd 0/4 — 20 wim 0 — 5 MA ¥ JUHEHHBIA BBIXOJ MO
HanpspkeHuto 0 — 100 unu 0 — 1000 mB.

N3mepurenvHoe ycTporictBo aHanuzaTtopa ABII-04 BbimyckaeTcsi ¢ qucijieeM Ha
CBETOAMOJHBIX HWHIUKATOpPaX TMOBBIIMIEHHON sipkoctH. [luTtanme aHanmmuzaTopa
ocymecTBisieTcst oT ceTu 220 B uepes 010Kk muTaHus.

BuemiHuii BU1 U3MEPUTENHHOTO YCTPONCTBA MTOKA3aH HA puC. 2.

5.1.2. AMnepomMeTpruuecKuii CEHCOP.

Amnepomerpuueckuii  cencop ACpH, HXIOK 4215.004-200 (puc. 3.)
NPEICTaBIsAeT COOOM DIIEKTPOIUTHUECKYIO SUelKy, OOpa30BaHHYIO 3JIEKTPOJIHOMN
cucteMoil - aHomoMm 13 u karogom 6, MOrpyKEHHBIMM B PAcTBOpP DJEKTPOJIUTA 5.
DNEeKTPOJIUTUYECKAs SUYeiiKa pacoyiokKeHa B KOpITyce 2 U OTJeJIeHa OT aHAIU3UPYEMOM
cpenbl Ta3oMpoHUIaeMOl MemOpaHoil 12. DnexkTpojgHas cuUCTeMa 3aKperieHa B
CTEKJISIHHOM LIWJIMHIPUYECKON Tmiib3e 9 Tak, uTo aHoj 13 pacnoyiokeH BJIOJIb €€ OCH U
KOHTaKTUPYET C PacTBOPOM 3JIEKTPOJUTA 5 CO CTOPOHBI TOPIOBOM YacTH TUIB3bI 9, a
Karoj 6 pacrnoiockeH Ha OOKOBOM MOBEPXHOCTH T'Uiib3bl 9. ["a3onponuiiaemas memOpana
12 3akperieHa Ha TOPIOBOM uYacTu Kopmyca 2. ['epmeTu3anus 37€KTPOIUTHUYECKOM
SYEHKU OCYUIIECTBIISIETCSI C MOMOIIbIO YIUIOTHUTENBHOTO KoJjiblia 3 u raiiku 1. Ha
OOKOBOW TMOBEPXHOCTHU KOpIlyca 2 UMEETCS ApPEHaKHOe OTBepcTHe 14 uist ynaneHus
n30bITKA PacTBOPA AJIEKTPOIIUTA 5.

AMIIEpOMETpUYECKUI CEHCOpP CHAOXKEH ABYMSI CUCTEMaMU TEPMOKOMIICHCAIIHH,
BBOJMMBIMH Ha CBOMCTBa Tra30MpPOHMUIIAEMOM MEMOpaHbl U Ha TEMIIEpaTypHYIO
3aBUCUMOCTh PAaCTBOPUMOCTH BOJIOpOJia B AMCTHIMPOBAHHOW Boje. J[Ba naTumka
TeMriepaTypbl 7 U 8 BMOHTHpPOBaHbI B TOPIIOBYIO 4acTh Twib3bl 9. Pacnosnoxkenue
JaTYMKOB Temmeparypsl 7, 8 u aHoga 13 B HeMOCpPeACTBEHHOW OJM30CTH OT
aHAIM3UPYEMOM Ccpelbl  TO3BOJIIET CHH(A3HO C HW3MEHEHUSIMU TEeMIIepaTypbl
KoppekTupoBath curiai AC, yTo o0ecrneyrBaeT BHICOKYI0 TOYHOCTh U 3KCIPECCHOCTh
M3MEPEHUM.

5.1.3. 3MepurenbHas Kamepa.

W3meputenvHass  kKamepa  MPEACTaBISET  COOOW  MPOTOYHYIO  STYCHKY.
AMITIEpOMETPUUYECKHUI CEHCOP YCTAHABIIMBAETCS B U3MEPUTENbHYIO Kamepy 6 (cM. puc. 4
U pHC. 5) U TepMETU3UPYETCS B HEM C MOMOIIBIO YIUIOTHUTEIBHOTO KOJbIla 7 U raiiku 4.
[Ipu aTOM npenaxxHoe otBepcTre 14 (cM. puc.3) nepeKkpbIBaeTCs PE3UHOBBIM KOJIBIIOM 4
3a cyeT ero JAepopMaliuu.

5.2. Ilpunmun paboThl aHaIM3aTOpa OCHOBAH Ha TOJAPU3ALMH W3MEPUTEIHHOTO
anekTpoza 13 (cM. puc. 3) OTHOCUTENIBHO BCIIOMOTaTEeNIbHOTO 3JEKTPoIa 6 U U3MEPEHUHU
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TOKa JEMOJISIpPU3allii, BO3HUKAIOIIETO B pe3yibrare auddy3um Bomopona u3
AHAJIM3UPYEMOU Cpelibl U MOCIEIYIOMIEH AIEKTPOXUMUYECKON peakiuy €ro OKUCICHUS
Ha MOBEPXHOCTH U3MEPUTEITBLHOIO JIEKTPOA, TPOTEKAIOIICH 1O CXEME

H, +2e~=2H" (1)

IIpu npoBeaeHUM H3MEPEHUN MPOLEHTHOI'O COJIEpKaHUSI BOJIOpPOAA B Ta30BOM
CMECH WJIM TPOIEHTa HACBIIICHHUS XUIKOCTH BoJOpoaoM (00. % unu % Hac.) cCurHai
ACpH, mnoaBepraercsi aBTOMATHYECKON TEPMOKOMIICHCAIIMU: Ha TEMIEPATypHYIO
3aBUCUMOCTh KO3 (HIIMEHTa TMPOHUIIAEMOCTH BOJIOPOJIa B  Ta30MPOHUIIAEMOM
memOpane. Ilocie BHeceHUs] KOPPEKIUHU, MOJIyYEHHBIH B U3MEPUTEIHHOM YCTPONCTBE
CUTHAJI SIBJISIETCS KOJIMYECTBEHHOM MEpOM MPOIEHTHOTO COAEpKaHUs BOAOpPOJa B
ra3oBOM CMECH WM TPOIEHTA HACBIIMICHUS KUJIKOCTH BOJOPOJIOM C YUYETOM
TeMIEpaTypbl aHATIU3UPYEMOM CPEIbI.

[Tpu npoBeneHNM N3MEPEHUI MAacCOBOM KOHIIEHTPAIIMU BOIOPOAa (MKI/J) CUTHAI
ACpH, nopxBepraercss  ABOMHOW  aBTOMAaTHMYECKOM  TEPMOKOMIICHCAIIMU:  Ha
TEMIIEPATYPHYIO 3aBUCUMOCTh KO3 (dUIIMEHTa PACTBOPUMOCTH BOAOpPOJa B BOJAC H
TEMIIEPATYPHYIO  3aBUCUMOCTh KO3 UIIMEHTA MPOHUIIAEMOCTH  BOAOpOAa B
razonponuiiaemMon MemoOpane. Ilocrme BHeECEHUST KOPPEKLMM, IOJyYCHHBIM B
U3MEPUTEIIbHOM YCTPOWCTBE CUTHAJ SBJISETCS KOJIMYECTBEHHOM MEpPOl KOHIUEHTpAIUU
BOJIOpOJIa C YYETOM TeMIEpaTypbl aHAUIM3UPYEMOU KUAKOCTU. [lomydeHHBId CUTHAI
Hopmupyercss U noaaercs Ha ALl ¢ mocnenyromel Busyanusamuedn Ha 1U(PpoBOM
tabi0. OnHoBpemenHo curHan AC npeoGpasyercs B TokoBbId curHai 0 — 5 uiau 0/4 —20
MA (TIpenenbl TOKOBOT'O BbIXOJA COOTBETCTBYIOT TOKa3zaHusiM aHanu3atopa 0 — 20
Mmkr/i). Ilo >xemanuro IloTpeOuTenss TOKOBBIM BBIXOJ aHAIU3aTOpa MOXKET OBITh
HACTPOCH Ha OJIMH U3 yKa3aHHBIX Auana3oHoB (cM. [Ipunoxenue 2). Curnan AC Takxke
npeobpaszyercs B TuHEHHbIN BbIxo o HanpspkeHuto 0 — 100 wmu 0 — 1000 mB.

6. YKASAHUE MEP BE3OITACHOCTHU
6.1. Dkcrnmyaranus a”aiuzaTopa 0€3 O3HAKOMJICHHS C HACTOAIIMM MACIOPTOM HE
pPEKOMEHAYEeTCS.
6.2. Texuuyeckoe oOCTy)KMBaHHE aHAIM3aTOpA W PEMOHTHBIE PAOOTHI TOJKHBI
POBOJAUTHCS MPU OTKIFOUEHHOM CETH.
6.3. Ilepen BKJIIOUEHHMEM aHalW3aTOpa B CETh CIEAYET IPOBEPUTH COXPAHHOCTH
U30JISILIMY CETEBOIO IIHYpa 0JI0Ka MUTAHUS U BUJIKU MOJKIIOUEHUS K CETH.
6.4. ITpu sKkcIuTyaTallud aHAJIM3aTOpPa 3aMPENIaeTCs:
- TNPOW3BOJUTH COCIUHEHHE W pa3beIUHECHHE Kabeneld Mpu BKIIOYEHHOM B CETh
aHaJIu3aTope;
- 3aMbIKaTh KOHTAKTbl TOKOBOI'O W JIMHEHMHOTO BBbIXOJla NPU BKJIIOUYEHHOM B CETh
aHaJIu3aTope;
- paboTaTh IPU HEUCTIPABHOM aHAJIU3aTOPE;
[Ipu oOHapykeHWHW HEUCIPABHOCTH HEOOXOAMMO BBHIKIIOYUTh AaHAIU3ATOpP W
BBI3BAaTh CIECLIMAINCTA.
6.5. He nomyckaercs:
- TMPUMEHSATH HTHYP U COCIMHUTETbHBIE KaOeln ¢ TOBPEXKICHHON U30JISIINEH;
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6.6. [1pu pabote ¢ aMrnepoMeTpUUECKIUM CEHCOPOM CIIEAYeT COONI0AaTh OCTOPOKHOCTD,
obOeperas CTEKJIIHHYIO THJIb3y OT ynapoB. Ilpm  qiuTenbHOM — XpaHEHUU
aMIIEPOMETPUYECKOTO CeHCcopa B Hepaboyem coctosHuu (Oonee 6 MecsIeB)
HEOOXOJMMO  CIUTh  pPacTBOP  DJIEKTPOJIUTA, TMPOMBITH  KOpPIYC  CEHcopa
JUCTUJUTMPOBAHHOM BOJION M OJIETh €r0 Ha aMIIepOMETpUYEeCKUil ceHcop (cM. . 12).

[Ipu ycTaHOBKE aMIIEpOMETPUUYECKOTO CEHCOpa B U3MEPUTEIBHYIO KaMepy
HE00XO0IMMO TIPOBEPUTH HAIMYKE TEPMETUZUPYIOLIEro Koiblia 7 (cM. puc. 4, 5). 3aTtem
YCTaHOBUTH aMIIEPOMETPUUECKUN CEHCOP 5 B U3MEPUTEIBHYIO KaMepy 6 He MpuKacasich
YYBCTBUTEJIBHOW YacThl0 CEHCOpa S5 K IMOBEPXHOCTH HU3MEPUTEIBHOM Kamepbl 6 u
3aKpYTUTH 10 ymnopa raiky 4, pacrnojokeHHyI Ha kabene ceHcopa. IIpu pabote ¢
aHAJIM3aTOPOM HE JIOMYCKAETCs MOMaJ aHKe BOJIbl Ha aHATTU3aTOP.
6.7. Ilpm pabore u wMexperiamMeHTHOM oOciayxkuBanun AC He JommycKaercs
NpUKJIaAbIBaTh MexXaHuueckue ycwiuga K kabemo AC. B kadectBe pactBopa
anekTponuta AC npumensiercs cialblii pacTBOp KucioThl. [Ipu momamanuu pactBopa
AIIEKTPOJIUTa Ha KOXY CJEAyeT CMbITh ero Booiu. Ilpu pabore wim UIUTENTHHOM
xpanenuu AC ¢ pactBopoM 3iektposiuta (0osiee 1 rosa) MOryT BOSHUKHYTh TPYIHOCTH
¢ pazbopkoit AC u3-3a BBICBIXaHUS U KPUCTAUIM3AIMHN COJIEH pacTBOpa 3JIEKTPOJIUTA B
kopriyce AC. B aTtom ciiydyae HEoOXoauMMO OTKpyTUTh Taiiky 1 (cM. puc. 3) u ¢
MOMOIIBIO HITIPUIA 3a7IUTh | MJI IUCTUIUTMPOBAHHON BOJBI B BEPXHIOIO YacTh KOpITyca
2. 3areM ynanuTe ra3onpoHHIIAEMYI0 MeMOpaHy W norpysute TopioByto dacte AC B
cTakaH ¢ Bojoil. Uepe3z 2 — 6 4acoB aMIIEpOMETPUUYECKHUIM CEHCOP MOXKHO JIOCTaTh W3
KOpIyca, He IPUKIIaAbIBas YCUITHA.
6.8. Bo u3bexanue 3arps3HEHUs SJIEKTPOJAHON CUCTEMBI HE JOIMYCKAETCS MPUKAcCaThCs
pPyKaMH K MOBEPXHOCTHU IJIEKTPOIOB.

7. MIOAI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCIOPTUPOBAHMS B YCIOBUSAX OTPHULATENbHBIX TEMIIEPATYD
aHAJIN3aTOPbl B TPAHCIIOPTHOM Tape OJIKHBI ObITh BBIAEPKAHBI IPU HOPMAJIbHBIX YCIOBHSIX HE MEHEE
4 gacos.

[Ipn TpaHCHIOPTHUPOBKE B YCIOBMSAX OTPULATEIBHBIX TEMIEPATYyp aMIIEPOMETPUYECKHE CEHCOPHI HE
3aMOJHSIOTCS. PacTBOPOM JJIEKTPOJIUTA, O YEM JIEJaeTCcsl COOTBETCTBYIOIIAsl 3alMuch Ha cTp. 3
HacTosmero nacnopra. B atom ciiyyae Bam HE00X01MMO BBINOIHUTE onepanuu m.12.1.

7.1. O6mme TpeboBaHuUs K YCTAaHOBKE aHAJIM3aTOPOB BOJIOPOIA.

AHaIM3aTOPbl JOJDKHBI YCTAHABIMBATbCA MO MECTy WM Ha mure. s 3toro
HE00XO0IMMO Ha JIMHUU BXO/1a AaHAJIM3UPYEMOM IPOOBI YCTAHOBUTH PETYJISTOP AaBICHUS
(Ipoccenb) ©  XONOAWIbHUK. Perymstop naBieHuss JOJDKEH  oOecreuuBaTh
peryaupoBaHue pacxojia aHaJu3UpyeMoi mpoObl yepe3 uzMeputenbHyro kamepy AC B
muanazoHe ot 3 go 50 n/yac. XOJOAMIBHUK JIOJDKEH OOecreduBaTh OXJaXKJIEHUE
aHanu3upyeMoit mpo6sl 10 temmeparypbl 5 — 50 °C. C 1enpi0 YMEHBIIEHUS BPEMEHH
TPAHCHOPTHOTO 3ama3AblBaHusl M 3(PPEeKToB “yTeUuKHM BOAOPOJA” PEKOMEHAYETCS
aHaJIM3aTOp YCTaHABJIMBATh B HEMOCPEACTBEHHOW OJM30CTU OT MPOOOOTOOPHON TOUKHU
(nmuHa coenuHUTENbHBIX TpyOOoK u3 [IBX He momkna npesbimath 1 M). s moasoaa
aHaJIIM3UpyeMON MpoObl K u3MepurenbHoll kamepe AC pEeKOMEHIyeM HCIOJIb30BaTh
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TpyOKHM W3 Hep)KaBerwllner cranu w/uiaum ruokyro Tpyoky u3 IIBX ¢ BHyTpeHHUM
IUaMETpOM He MeHee 4 MM M TOJIIMHOW cTeHKH He MeHee | mm. HMcnosib3oBaHue
TpyOOK M3 CHUJIMKOHOBOM pe3uHbl He nomyckaercs. CIMB aHANIM3UPYEeMOW MPOObI
JOJIKEH OBITb CBOOOAHBIM. [[1s1 3TOro momyckaercs MCIOJiIb30BaTh T'MOKHE TPYOKH C
BHYTPEHHUM JIMAMETPOM HE MEHEE 4 MM.

7.2. YcranoBka ananuzatopa ABII-04 na mute (cM. puc. 4).

AHanuzaTop 3, U3MEpPUTEIbHYIO KaMmepy 6, KOMMYTAlIMOHHYIO KOJOAKY | M po3erKy
Juist OJIOKa MUTaHUs 2 MOHTHPOBATh HAa BEPTUKAIBHOM MOBEPXHOCTH IIUTA COIVIACHO
puc. 4.

7.2.1. Ha muTe HEOOXOAMMO 3aKpeNUTh KPOHIITCHH 8 (CM. puc. 4) TU0O0 BBIMOJHUTH
npopesp mupuHoi 60 u BeicoToi 30 mm. M3mMepuTenbHOE yCTPOMCTBO aHaln3aTopa
3aKpenuTh Ha KpOHIITEHHE § 7aMO0 B Mpope3r Ha UIUTE C IOMOIIbIO 3allleNKH,
pacmnoioKeHHOM Ha ThUIBHOM CTOpOHE aHanu3aTopa. Jljig ycTaHOBKU OJIOKa MUTAaHMS, HA
IIUTE 3aKPENUTh PO3E€TKY M COCIAMHUTh €€ ¢ KOHTaKTaMH 1, 2 KOMMYTalHMOHHOW
konojku. KoHntaktsl 3, 4 KOMMYTallMOHHOM KOJOJKHU (TOKOBBIN BBIXOJ) COCIUHHUTH C
PETUCTPUPYIOMIUM TPUOOPOM HM30JUPOBAHHBIMU MPOBOJIAMU C cedeHrueM He meHee 0.5
MM°. BXOJIHOE COMPOTHBIICHHE PErHCTPUPYIOLIEro MPUOopa U COSAUHSIONIMX POBOIOB
T0JDKHO OBITh He O0osiee 700 Om. KoHTakThl 5, 6 KOMMYTalIMOHHOM KOJIOJKH (JIMHEHHBIH
BBIXOJ] 1T0 HANIPSDKEHHUIO) COSIMHUTD C perucTpupyromum npudopom. Konrakrsl 3, 4, 5,
6 KOMMYTallUOHHOM KOJIOJKM COCAMHHUTH KabeneMm (BXOAUT B KOMIUIEKT TMOCTaBKH) C
po3eTkoit 14 (cM. puc. 2) TOKOBOTO U JIMHEHMHOTO BbIxoAa aHanu3artopa. K konrakram 1,
2 KOMMYTAIIMOHHOM KOJIOAKU (CM. puC. 4) moaBecTH nepemeHHoe Hamnpsbkenue 220 B
gactoToi 50 I'. biok nmuTanus BKIIOYUTE B po3eTky 220B, a mTekep 0Jioka MUTaHUS
COEJIMHUTD C PO3ETKOM 2 (CM. puC. 2) U3MEPUTEIILHOTO YCTPONCTBA.

ITPUMEYAHUWE. ToxoBelii W JNMHEHHBIM BBIXOABI AHAIM3aTOpa  HACTPAaUBAIOTCA IO
npeaBapuTebHOMy 3akazy I[loTpeOutens Ha cieayromue quana3oHbl: Auana3oHy usMmepeHuit 0-20
MKTI/JI COOTBETCTBYET TOKOBBIH BbIxoa 0/4-20 mnu 0-5 MA; nuHelHbIN BeIXoA 1o Hanpspkenuto 0-100
mwin 0-1000 mB. Jlnana3oHbl HACTPOMKH TOKOBOI'O BBIXOJA MOTYT ObITh U3MEHEHBI. IHCTpYKIUS 1O
HACTPOMKE TOKOBOTO BbIX0O/1a MpuBeaeHa B [Ipunoxenun 2.

7.2.2. 3MepuTenbHyI0 KaMepy MOHTHUPOBATh HA IIUTE B HEMOCPEACTBEHHOW OJIM30CTH
OT HW3MEPUTEIBHOTO YCTPOHCTBA C TMOMOILIBIO JBYX BUHTOB M4. Iloasox
aHAM3UPYEMOM BOJIbI MOHTHUPOBATh TPYOKOM M3 HEPIKABEIOIICH CTallM W/WUIU TPYOKOMH
u3 [IBX (monuBununxiopuna). Bo mzbexaHue yTedek BOJOpOAA JJIMHA BXOJHOMN
TpyOku u3 [IBX He momxkua mpeBbimarh 1 M. CiMB BOABI U3 U3MEPUTEIHHONU KaMephl
JIOJIKEH OBITh CBOOOJIHBIM M MOYKET OCYHIECTBIIATHCS TpyOkoi u3 [IBX ¢ BHyTpeHHUM
JIMaMETPOM He MeHee 4 MM.

7.2.3. AmnepomeTrpuueckuil ceHcop 5 (cM. puc. 4) ¢ yIUIOTHUTENbHBIM KOJBIOM 7
YCTAaHOBUTh B HM3MEPUTENIBHYIO KaMmepy 6 U 3apUKCUpPOBATH C IMOMOIIbIO Traku 4.
KabGenpHyto BWJIKY aMIepoOMETPHUYECKOTO CEHCOpa IOJCOCIMHUTE K po3eTke 13
"Cencop" (cM. puc. 2) U3MEpUTEIBLHOIO YCTPOMCTBA.

7.2.4. BKIIIOUMTE U3MEPUTENIBHOE YCTPOMUCTBO C MOMOIIBIO Nepekitouarens 3 (puc. 2).
Uepe3 6 yacoB nociie NOAKIIOUECHHS] aMIIEPOMETPUUYECKOTO CEHCOPa K U3MEPUTEILHOMY
YCTPONCTBY aHAJIM3ATOP TOTOB K MPOBEACHUIO KATMOPOBKH (CM. 1I. 9).
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7.3. YcranoBka ananuszaropa ABIT-04 o mecty (cM. puc. 5).
7.3.1.bokc ¢ aHAIM3aTOPOM JIOJKEH OBITh YCTAHOBJICH B HEMOCPEJACTBEHHOW OJIM30CTH
OoT Tpo00OTOOpHON TOYKH. J[JIT YCTAaHOBKM aHAIM3aTOpa «I0 MECTY» IPEeAyCMOTPEH
BapUAHT MMOCTABKU aHAJIM3aTOpa B TEPMETHUYHOM OOKCE CO CTeneHbro 3amuTthl [P-65. B
ATOM CJIy4ae aHaJau3aTop IOCTABJISAECTCS B CMOHTHUPOBAHHOM BHJE. DJIECKTPUUYECKUN
MOHTaX B OOKCE BBITIOJIHEH B COOTBETCTBHH C pUC. 5. bokc umeeT aBa otceka 15 u 17. B
BEpXHEM OTCeKe 17 pacmosiokeH aHanu3atop 2. AHanuzaTop 2 GUKCUPYETCs B MPOPE3H
BEpXHET0 OTCeKa 18 ¢ MOMOIIBIO 3allEJIKM PACIOJI0KEHHOW HA THUIBHOW CTOPOHE
aHanuzaropa 2. JIng gocTyma K BepXHEMY OTCEKY HEOOXOJMMO OTKPBITh 3aMOK 16, u
HAJIaBUB Ha TUIOCKYIO MIPY)KUHY OTKPBITh TPO3pPavHYIO KpbIIKY O60kca 18. [y gocrymna
B HIDKHUH OTCeK 15 HEoOXOoAMMO OTKPYTHUTh BUHTHI 1 M MOTSAHYB Ha ce0s BEPXHUM
oTcek 18 moBepHyTh ero Ha 90°. B HMxkHEM oTceke 15 pacnonokeHbl KOMMYTal[MOHHbBIE
kosioaku 11 u 13, pozerka 9 u matpon 10 ¢ 1aMIO4KOM.
Jlns xkperuieHus: O0OKca «I0 MECTy» B 3aJIHEH CTEHKE OOKca MPEeayCMOTPEHBI YEThIpEe
orBepcTusi 7. Kpemsenue Ookca MPOU3BOJAUTH C IMOMOIIBI0 BHHTOB WJIM JIFOOCIBHBIX
COCMHEHUM. Y CTAaHOBOYHBIC pa3Mephl JJIs1 KPEIJICHHUS aHAJIM3aTOpa MPUBEICHBI HA PUC.
5. Tlocne KkpemseHUsi HUKHETO OTCEKa K CTEHE WM UIUTY, OJIETh T€PMETHUYHBIC
3ariyIIKd 8 Ha HMUJIWHIPUYECKHUE BBICTYIIBI, OOpaMIISIONINE KPETeKHbIE OTBEPCTUS 7.
3aTeM OCYyIIECTBUTHh MOJABOJA MpoBojioB muTaHus (220 B) u mpoBoJOB TOKOBOTO H
JMHEWHOT0 BBIXOJIOB. J[JI1 9TOro MpOTKHYTh HEOOXOJIUMOE KOJIMYECTBO OTBEPCTUH B
repMOBBOIaX 12 C MOMOIIBIO KPECTOOOPA3HOM OTBEPTKH WIIM T'BO3JS JTUaMETpoM 2-4
MM. Yepe3 H3rOTOBIICHHBIC OTBEPCTHSA IpoBecTH TmpoBoda mutaHus (220 B) wu
COCAMHUTh HUX C KOMMYTAllMOHHOW Kojoakoh 13 (kontaktel 1, 2). MoHTax
OCYIIIECTBJISITh TPOBOJIOM C CEUYCHHMEM He MeHee 1 MM ([uIsi repMeTUYHOIro BBOJA
MIPOBOJIOB OHU JIOJKHBI UMETh KPYTJIOE CEUEHUE C HAPYKHBIM IMaMETPOM MO U30JIAIUN
oT 2.5 10 8 mM.) Uepe3 oTBepCTHs B F€pMOBBOJIaX MPOBECTH MPOBOJIa TOKOBOTO BHIXO/1a
U COCMHUTDH UX C KOMMYTAIIMOHHOM KOI0/IKOM 11 (KOHTaKThI 3 1 4)
U PETUCTPUPYIOLIAM CaMOMUCLEM WU TOKOBBIM BX0JioM IIK. MoHTaX OCyIIeCTBIISTh
MPOBOJIOM C CEUEHHEM He MeHee 1 MM (Il repMeTHYHOIro BBOJIa MPOBOJIOB OHH
JIOJDKHBI UMETh KPYTJIO€ CEYEHUE C HAPYKHBIM JIMAMETPOM IO HU30JsIUuM OT 2.5 10 8
MM.) CyMMapHO€ COINPOTUBICHHE PETUCTPUPYIOLIEro Mpubopa U COCAMHUTEIBHBIX
MPOBOJOB HE JOJKHO TpeBbimath 500 OM 11 TokoBoro Beixoaa 0/4 - 20 MA wim 2.5
KOM JJ1s1 TOKOBOTO BBIXOJIa HACTPOCHHOTO Ha auana3oH 0-5 MA. Ha koMmMyTanimoHHOM
KoJiogke 11 mpemycMOTpeHbl TakXke KOHTakThl 5 W 6 il JIMHEWHOrO BBIXOJAa IO
Hanpsbkeanio 0 — 1 B. B ciydae HEOOXOIMMOCTH COCIUHHTE HMX aHAJIOTHYHBIM
00pa3oM ¢ perucTpupyrommM npudopoMm. [l MOHTaka HUCIONB3YHTE MPOBOJA C
ceueHuem He MeHee 0.2 MM U TMaMeTPOM IO U30JISIIKUM OT 2.5 10 8 MM.

Jns moakmrouennss AC K aHajauzatopy 2 HEO0OXOAWMO YIAIuTh OJHY U3
3araymek 6 Ha OOKOBOW TOBEPXHOCTH HWKHEro otceka 15. Uepes orBepctHe 6
MPOBECTU PAa3beM JATUMKA B HUXKHHUM OTCEK 15 M MOAKIIOUUTH €ro K aHaIu3aTtopy 2.
BBoa kabenst repMeTH3MpOBaTh C TOMOINBIO PE3WHOBOrO YIUIOTHEHUS Ha KaOee
JaT4uKa. 3aTeM YCTaHOBUTE OJIOK MUTAHUS B PO3ETKY 9, a BWIKY OJIOKa TUTaHUS
MOAKIIOUNTE K aHanmu3atopy 2. Pasbem kaGenss 3 TOKOBOTO M JIMHEHMHOTO BBIXOJIOB
MOJKIIIOYMTE K aHanu3aTopy 2. 3aKpoWTe BEpXHMM OTceK 17 W 3akpyTuTe BUHTHI 1. B
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BEpXHEM OTCEKE YCTAaHOBJEH  BBIKIIOUarelb 19 smekTponammbl. PexoMeHnyercs
BKJIFOYATh DJIEKTPOJAMIly B 3UMHEE BpEMs NpPU OTPHULATEIBHBIX TEMIIEpaTypax
OKpY>KAIOLIEro BO3JyXa M B CIy4ae «3aloTe€BaHUsS» MPO3PavyHOM KpBIIIKU 18.
BxirounTte ananu3aTop U 3aKporTe KpbIIKy 18.

7.3.2. W3MmeputrenbHyl0 KaMepy MOHTHUPOBaTh B HEMOCPEJICTBEHHON OJIM30CTU OT
npo6ootrOopHoit Touku. [logBom aHanM3MpyeMoil BOIbI MOHTHUPOBATh TPYOKOW H3
HepkaBerIie ctanu u/unu Tpyokoit u3 [IBX (momuBuHmixmopuaa). CiauB BOJBI U3
U3MEpUTEIHHON KaMephl JOJIKEH ObITh CBOOOJIHBIM U MOKET OCYIIECTBIATHCS TPYOKOH
C BHYTPEHHUM JIMAMETPOM HE MEHEE 4 MM.

7.3.3. BbinosHute omnepauu m.a. 7.2.4. BKIOUYUTE U3MEPUTEIBHOE YCTPOWCTBO C
nomoiplo nepekiouarens 3 (puc. 2). UYepes 6 uacoB 1mocie MOAKIOYEHUS
aMIIEPOMETPUYECKOTO0 CEHCOpa K M3MEPUTEIBHOMY YCTPOMCTBY aHAIM3aTOp TOTOB K
MIPOBEJICHUIO KaTMOPOBKH (CM. 1. 9).

INPUMEYAHMUE. TokoBbldi ¢ JMHEHHBIA BBIXOJbl  aHAIM3aTOpa  HACTPAUBAIOTCS MO
npeaBapuTelibHOMy 3akady [loTpebutens Ha cienyroliue Juana3oHbl: JUana3oHy mnokazanuit 0-20
MKT/JI COOTBETCTBYET TOKOBBIN Bbixo1 0/4 —20 mim 0-5 MA; nuneitHbIi Beixo 1o Hanpspkeruto 0-100
min 0-1000 mB. Jlnana3oHbl HACTPOMKU TOKOBOI'O BBIXOJ@ MOTYT ObITh M3MEHEHBI. IHCTpYKIMS 1O
HACTPOWKE TOKOBOTO BbIX0/1a puBeaeHa B [Ipunoxenun 2.

8. YIIPABJIEHUE PEXKUMAMM PABOTBI AHAJIM3ATOPA. (cm. puc. 2)

8.1. BximtounTe aHanuzaTop nepexirovaresieM 3 U yOeaIuTech B TOM, 4TO
nepexirodarenb 10 HaxXoAUTCs B MOJOKEHUN “MKT/JIT”.

[Tocne BKIIOYEHHS aHAIM3ATOP TMEPEXOJMT B PEKUM aBTOMATHUYECKOTO BBIOOpA
nuana3oHoB mnokazanui (ABJl). Ha nuueBoil mnaHenu aHanau3zaTopa 3aropaetcs
unaukatop 5 (ABJ]) 1 B 3aBHCMMOCTHM OT YPOBHSI CUTHaja amMIE€POMETPUYECKOTO
ceHcopa ycraHaBnuBaercs auama3oH 0-100 mkr/m (“3aropaercs” cBeroauon 7, a Ha
mppoBoM TabJI0 OTOOpaKAIOTCS IMOKA3aHWS C OJHUM 3HAKOM TIIOCIIE 3amsATO) WIH
muanazoH 100-1000 wmxr/a (“3aropaercs” cBeroguon 6, a Ha nudpoBoM TabIIO
OTOOpaKalOTCsl TOKa3aHUS B IENbIX enuHunax). /[uamasony mnoxazanmii 0-20 MKr/m
COOTBETCTBYET TOKOBBIN BoIX0 0/4-20 wmm 0-5 MA.

8.2. OnHokpaTHbiM HaxkatueM kiaBuimu 9 ("PEXXWM") ananuzatop nepeBoauTCS B
pexuM pydHoro BbiOopa nuamnazoHa ("PBJ/I") mokazanmii 0-2000 mkr/m. Ha numeBoit
naHenu aHanu3aropa “‘racHer” unaukarop 5 "PB/I" u “3aropaercs’” unaukarop 6, a Ha
ppoBoM TabIO OTOOpaKarOTCS MOKa3aHHS B IENbIX eauHUIaX B auanazone 0-1999
MKT/J1.

8.3. OnnokpaTHbiM HaxkatueM kiaBuimu 9 ("PEXXHUM") ananuzatop nepeBoAHUTCS B
pexuM pyuHoro BbIOOpa aumamazona ("PBJI") 0-200 mxr/n. Ha nuneBoidt manemn
aHAIM3aTOpa CBETUTCS MHAMKATOP 7, a Ha U(POBOM TaOJIO OTOOpaXKAIOTCS MTOKA3aHUS
B gnuamnazone 0-199.9 wmxr/n (¢ omuuMm 3HakoM mocie 3angroi). [lokazanusm

aHaju3atopa B auarnas3one 0-20 MKI/i1 cOOTBETCTBYET TOKOBBIN BbIxoa 0/4-20 MA wim 0
— 5 MA.
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8.4. OnnokpatHbiM HaxatueM kiaBuimu 9 ("PEXUM") anmanuzarop mepeBOAUTCS B
pexum usmepeHus: temnepatypsl (T). Ilpu stom ‘“3aropaercss ” ungukatop 8. Ha
1(POBOM TabJI0 aHAIM3aTOPa OTOOPaKAIOTCs MOKa3aHus Temiepatypsl B °C.
8.5. OnHokpatHbiM HaxkatheM kiaBuim 9 "PEXMM" ananuzatop BO3BpaiiaeTcs B
ocHoBHOH pexuM "ABJI" (“3aropaetcs” MHAMKATOP 5 ¥ OAWH W3 WHIUKATOPOB 6 WIH
7).
8.6. lns paboThl aHanmu3atopa B PEXKUME HM3MEPEHHUS MPOIEHTHOTO COJEPKaHUS
Bojoposia B jguamnazone 0-20 06. % mnepeBenure mnepekiarouaresb 10 B MOJOKEHHE
“Kan”. Ha nuiieBoit nanenu ananuzatopa ceetutcs nuaukatop 4 (KAJIMBPOBKA, "06.
%"), a Ha nHPpoBOM TabIO OTOOpAKAIOTCS IMOKa3aHUs B equHUIax "o00. %" ¢ AByms
3HaKaMU IOCJIE 3aMsTOM.

Jis paboThl aHanM3aTOpa B PEXKUME H3MEPEHUs KOHILEHTpAlMu BOAOPOJA
(Mkr/;m) mepeBeaute nepekiaroyaresb 10 B HCXOAHOE TOJOXKEHHE W KiIaBuIled 9
"PEJXXMM" nepeeaute ananuzatop B pexum "ABJI" (“3aropaercs” wHAMKATOp 5 U
OJIUH U3 UHAUKATOPOB 6 uiu 7).

9. KAJIMBPOBKA AHAJIM3ATOPA.

Jns  xanuOpoBKM — aHaIM3aTopa MCIHOJB3YIOT aTMOC(EpHBIH  BO3IYyX H
BOJIOPOJIOCOJIEPKAIIYI0O  Ta30ByldD CMECh, IIOJIy4a€Myl0 B  YCTPOWCTBE  AJIS
MPUTOTOBIICHUS] TIOBEPOYHBIX Ta30BbIX cMeced (BXOAUT B KOMIUIEKT IIOCTaBKH).
KanubpoBky ananmmzatopa ymaoOHO TPOBOJIUTH B PEKUME H3MEPEHUS MPOIEHTHOTO
cozepkaHus Bojopoia. Paznuyaior qBa BUga KaaTuOpOBKH:

- KanmuOpoBKa MO HYJIEBOM TOUKe (TIPOBOAUTCS HE pexe | paza B Mecsir).

- KaiuOpoBKa MO JBYM TO4YKaM (MPOBOAMTCS HE pexe 1 pasa B 2 Mecdla, a Takxke
IOCJIe 3aMEHBI MEMOpaHBI aMIIEPOMETPUUYECKOTO CEHCOPa).

9.1. KanuGpoBKa aHanu3aropa 1o HyJaeBOW Touke (10 BO3yXy) MPOBOAUTCS HE pexe |

pasa B Mecll.

9.1.1. IlepeBenure nepekmrouarenb 10 (cMm. puc. 2) B nonoxkenne “Kan”. Ha nuneBoi

naHenu aHanusaropa cBerutca uuaukarop 4 (KAJL, "06. %"), a Ha mudpoBom TabI0

0TOOpaKarOTCs MOKa3aHus B eNuHUIAX "00. %" ¢ IByMs 3HaKaMU TIOCIIE 3aISITON.

9.1.2. Otkpyture raiiky 4 (cMm. puc. 4, 5) u nocranbte AC U3 U3MEPUTEIIBHON KaMEPBHI.

C momomnpio (GUIBTpOBANBHONW OyMaru yJajauTe Kaluli BOJBI C UYYBCTBUTEIHLHOMN

noBepxHocTH AC.

9.1.3. Tlocne 15 munytHOoro HaxoxzaeHuss AC B aTMOC(EpHOM BO3yXe YCTAaHOBUTE

nokazanus aHaim3aropa Ha 3HadeHue (0. 00 + 0.02 06. % ¢ moMOIIBIO0 MOTEHIIMOMETPA

12 "HOJIB" (cM. puc. 2).

9.2. KanuOpoBka aHanm3aropa MO JIBYM TOdYkaMm (MPOBOAMTCS HE pexe 1 paza B 2

Mecslla, a TakkKe IO0Cie 3aMEHbl MEMOpaHbl aMIIEpPOMETPUUYECKOro ceHcopa). Jlms

KalTMOPOBKHU MCIOJIB3YIOT aTMOC(hEpHBIA BO3AYX C coaepxkanueM Bojopoaa 0 06. % u

BOJIOPOJIOCOJIEPKAIIYI0 Ta30BYI0 CMECh, IOJYYa€MYyK0 C IOMOIIbIO YCTAHOBKHU MJIS

MIPUTOTOBJICHUS TIOBEPOUHBIX Ia30BbIX CMeECEil. (CM. puc. 6)

9.2.1. TlpoBeaute KanuOpPOBKY aHaIM3aTOpa IO HYJEBOW TOUYKEe (MO BO3IYXY),

BBINIOJIHUB onepanuu .. 9.1.1-9.1.3.
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9.2.2. KanuOpoBKy aHanmu3aropa o BTOPOW TOYKE MPOBOASAT MO BOJOPOA0COACpKAIICH
ra3oBoil cMecu, MOJydyaeMOM B pe3ysbTaTe CMENIMBaHUs (UKCHUPOBAHHOIO OOBbeMa
BO3/lyXa C 3aJaHHbIM KOJMYECTBOM TIa3000pa3HOro BOAOPOJA, MOJYy4aeMOro B
XUMHYECKOUN pEeaKIMU PACTBOPEHUSI METAIUIMUYECKOTO IMHKA B CEPHOM KHUCIIOTE
/n +HQSO4 = ZHSO4 + H2 (2)

Jlns monmyuenus: moBepouHoit razoBoii cmecu (I1I'C) ¢ comeprkannem Bojoposa ot 3.5
10 7 00. % MpUrOTOBHTE HABECKY METaUITMYecKoro muHka maccoi ot 100 mo 200 wmr.
Jist  ©onee OBICTPOrO NPOTEKAHHWS PEaKUMW PEKOMEHIYeTCsl HaBeCKy IIMHKa
U3MENBbYNTh. B3BelmIMBaHUE MPOU3BOAUTH HA aHATUTHYECKUX BECAX C LICHOW JEJIEHUS
He 6osee 1 mr. I[IponenTHOE conepskanue Bogopoaa B I1I'C paccuutsiBatoT o popmyiie

X=V/(V+V¢)*100 3)
rae V=(m/M)*8.31(t+273.15)/B o06beM BOj0poOJa, BBIACICHHOTO MPH PACTBOPECHHUH
HABECKHU LIMHKA, J
M - mossipHas Macca IMHKa, T/MoJib, M=65.39
m - Macca HaBECKHU LIMHKA, T
t — remneparypa I1I'C, °C
B — 6apomeTrpuueckoe nasnenue, klla
V¢ - 06bem cocyna, i
MaccoBy0 KOHUEHTpAIMIO BOJAOPOJa B BOAE, HachllleHHON AaHHOW [I['C BbIUUCISIOT
o ¢opmyJie

CH2 = (CHz)Ta@I*X/lOO (4)
rie (CHy)rgy - TAONMYHOE 3HAYEHUE KOHIIGHTPAIMK BOJOpPOJAa B BOJIE, HACBHIIICHHON
100% BomopoaoM mipu Temneparype t (cm. [Ipunoxenue 2)
KanmubpoBky ananuzaropa no III'C mpoBomsar cuemyrommm obOpazoM. CoOupaior
yctaHoBKy s npurotoBieHus [1I'C B coorBercTBuu ¢ puc. 6. Cocya 3 yCcTaHaBIMBAOT
B HEIMOCPEJICTBEHHON OJM30CTH OT aHajau3aropa. AMIIEPOMETPUYECKUA CEHCOop S
YCTaHABJIMBAIOT B COCYJl 3, TepMETUYHO (UKCUPYS €ro ¢ MOMOIIbI0 Taiiku 4 u
PE3MHOBOTO KOJIbIla. BIX0HYI0 TPyOKY MepeXuMaroT ¢ MOMOIIbI0 3akuMa 2. Peaktop
7 3anonHArT 50% aKKyMyJISTOPHOW KHCIOTON. W3MENbYEHHYIO W B3BEUIEHHYIO
HABECKY METAJNIMYECKOIro IMHKA OpOocaloT B peakTop 7 U OBICTPO COEAMHSIIOT €ro CO
BXOJIHOM TpyOKoil 6 emkocTH 3. [locie 3aBepiieHus peakuuu (MpekpaiieHue mporecca
oOpa3oBanusi my3slpbkoB H, B peakTope 7) 3akuM 2 OCBOOOXKIAIOT M CTPABIUBAIOT
n30BITOK JIaBJICHHS B cocyne 3 depe3 ruaposarBopl0. Ilepexmtouarens 10 (cm. puc. 2)
nepeBosaT B monokenwe “Kan”. (Ha numeBodl maHenw aHamu3aTopa CBETUTCSA
unaukarop 4 ("KAJL, 006. %"), a Ha uudpoBoM Tabao OTOOpaKkarOTCs MOKa3aHUs B
eaunuiax "ob6. %" c¢ aByms 3Hakamu Tmociie 3amnsToi.) Yepes 5 MuHyT mnocie
BBIPDAaBHUBAHUs JaBJEHHS C IOMOLIBIO PYYKM MOTEHIMoMmeTpa |2 ycTaHaBIMBarOT
NOKa3aHWs aHAIN3aTopa Ha PacYETHOE 3HAUYECHHE MPOLIEHTHOTO COAEPKaHUsS BOJIOPOJIa
B III'C, Bbrumcnennoe mno ¢opmyne 3. 3atem aHaiIM3aTOp NEPEBOAAT B PEKUM
U3MEpPEHHs MacCOBOM KOHIIEHTpanuu (MKr/n). Jlns aToro nepexnovarens 10 nepeBoasT
B MOJIOKeHUE "MKI/1" M ¢ moMolbio kiaBuiy "Pexxum" ycranaBiauBamoT pexxum ABJI
an6o PB/I. [Ipu sToM moka3aHus aHanu3aTropa nepecyuTaHubie 1no gopmyle 4 ¢ yuetom
TeMIiepaTypbl oToOpaxarorcsa Ha 1udpoBom Tadno 1 ananuzaropa. I[locne npoBeneHus
KanuOpoBku aHanuzatopa no [II'C ammepomeTpuyeckuii CEHCOp yCTaHABIMBAIOT B
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U3MEPHUTEIBHYIO KaMepy, PUKCUpPYsS €ro ¢ MOMOIIbI0 Talku 4 M TepMETU3HPYIOIIETO
KOJIblIa (CM. puc. 4, puc. 5). AHAIM3aTOp TOTOB K padoTe.

IIpumeuanue. Jlomyckaercsi KaIMOpPOBKY YyBCTBHTEIBHOCTH aHAIM3aTOpa MPOBOAUTH B PEXKHME
W3MEpPEHNSI MAacCOBOM KOHILEHTpauuu Bojopoxa. s 3Toro HE0OXOIUMO C MOMOIIbIO KIIaBUIIN
PEKUM TEPEeBECTH aHATU3ATOP B PEKUM HU3MEPEHUs] TEMIEPaTyphl U MPOU3BECTH OTCUET MOKA3aHU.
3aTeM aHaIM3aTOpP BO3BPALIAIOT B PEKUM H3MEPEHHsS MAacCOBOH KOHIIEHTpAlMM BOAOpOJAa H C
TIOMOIIBIO TTOTEHIIMOMETPA YCTAHABIMBAIOT MOKA3aHUS HAa PACUCTHOM 3HAYCHHE, BBIYMCICHHOE II0
dopmyie 4.

10. HOPAAOK PABOTBI.
10.1. BxirounTe ananuzaTop ¢ noMmouisto nepekitovatens 3 "BKJII" (cMm puc. 2). ITocne
10-15 MuHYT aHaNMM3aTOP TOTOB K padoTe.
10.2. YcranoBute B TpyOKe poOooTOOpHHKA pacxox BoAbl oT 3 mo 50 m/gac. TpyOky,
COCIMHEHHYIO C BBIXOJIHBIM IUTYLEPOM H3MEPHUTEIBbHON Kamepbl 6 (cMm. puc. 4, 5),
TIOJIO’KUTE B CIIMBHOM JIOTOK.

BHUMAHME ! B ciydae momananus my3bIpbKOB BO3JIyXa B M3MEPHUTEIBHYIO KaMepy HEOO0XO0IuMO
Ha HACKOJIBKO CEKYH] MepexaTh BXOAHYIO TPYOKY WM 3aKpbITh BEHTWJIb HAa MPOOOOTOOPHON TOUKE.
[1y3bIpbKK BO3yXa JAOJKHBI OTOPBATHCS OT YyBCTBUTEIBHOM YacTH aMIIEPOMETPUYECKOTO CEHCOpa U
MOJHATHCSA BBEpPX. 3aT€M OTKPONTE BEHTWUJIb Ha MPOOOOTOOPHOW TOUKE M YCTAaHOBUTE pacxoi OT 3
1050 n/gac (my3bIppKH BO3yXa HaXOMSIIUECS BBIIIE YyBCTBUTEIBHON YAaCTH aMIIEPOMETPHUUECKOIrO
CEHCOpa HE BIUSIOT HA Pe3yIbTaThl H3MEPEHMUIA. )

10.3. C nomompto mnepekimtouarenss 10 u knaBumu 9 “PEXUM” (cM. puc. 2)
nepeBenute anHanmzatop B pexum ABJI. Ha mudpoBom Ttabmo 1 ananmzatopa
HENPEPHIBHO  OTOOpa)KaloTCs  TOKa3aHWs  KOHIEHTPallMh BOJOpOAAa B BOJE,
NPOTEKAIOUIEH uepe3 M3MEpHUTENbHYI0 Kamepy. B 3aBucumMocT OT ypoOBHS CHUTHaja
aMIIEPOMETPUIECKOTO CeHCopa ycTaHaBimBaeTcs auamna3zoH 0-100 mkr/n (“3aropaercs’™
cBeToauo 7, a Ha HU(PPOBOM TabJIO OTOOpaKaOTCS MOKA3aHUSI C OJTHUM 3HAKOM MOCIIe
3amaToil) unu auamna3on 100-1000 mkr/a (“3aropaercs” cBeronuon 6, a Ha MUPPOBOM
Ta0JI0 OTOOpaXKAIOTCA IMOKa3aHWs B LENbIX enuuHuiiax). /uamazony nokazanuii 0-20
MKT/JI COOTBETCTBYET TOKOBBIN Bbixoa 0/4-20 MA (0-5 MA), paccuuTaHHBIN Ha BXOJAHOE
CONPOTHUBJIEHUE PErUCTPUPYIOLIErO NpUOOpa U COETUHSIOIUX NPOoBOAOB He Oonee 700
Om.

11. HIOBEPKA AHAJIN3ATOPA.
11.1. TloBepka aHanmM3aTOPOB MNOJKHA IMPOU3BOAUTHCS HE PEkKEe OAHOTrO pasza B 12
MECSLIEB, & TAKXKE MOCIIE PEMOHTA U JUIMTEILHOIO XPAHEHHS.
11.2. YcnoBus noBepku ¥ NOATOTOBKA K HEU.
11.2.1. Ilpu npoBeaAeHNHN NOBEPKH JTOJKHBI COOTIOATHCS CIEAYIOIINE YCIOBHUS:
- Temrmeparypa okpy»xatomieit cpeapt 293 + 5 °K, (20 + 5) °C;
- OTHOCHTENbHAS BIAXHOCTH 65 + 15 % mpu Temmeparype Bozayxa 293 + 5 °K, (20 +
5)°C;
- armocdepnoe aasienue ( 99,9 + 6,6) klla, (750 + 50) Mm.pT.CT.;
- Hanpspkenue cetu 220 +22 B, 50 +£ 0,5 I'm.
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11.2.2. Tlepen mnpoBeAeHUEM TMOBEPKH aHAIM3aTopa HEOOXOJAMMO BBIMOJIHUTH
NOJArOTOBUTENbHBIE pPa0oThl. [ns 3TOro pasmecTutre MOBepsAeMOE U3JETUe U
HE0OXouMOe 00O0py/0BaHHE Ha paboueM CcToJie, OOECIEeYUuB YJI0OCTBO pPadOTHl H
UCKJIIOYHMB MONAaJaHNe Ha HETO MPAMbBIX COJTHEUYHBIX JIyUei.
3areM MOArOTOBBTE AHAIM3ATOP K paboTe aHanu3aTop corjacHo pazaeny “TloaroroBka
K paboTe” HACTOSIIIETO MachopTa.
11.3. IIpoBeaeHre NOBEPKHU.
11.3.1. IloBepka aHanmu3aTtopa 3aKJIIOYaeTCsd BO BHEIIHEM OCMOTpE aHalIu3aTopa,
ONpEJIEICHUN 3HAYEHUsl MOTPEUTHOCTH aHalM3aTopa MPU H3MEPEHUU KOHLIEHTPAIuu
BOJIOPO/Ia ¥ BPEMEHHU YCTAHOBIICHUS MMOKAa3aHUM.
11.3.2. IIpu npoBeIeHUH BHEITHETO OCMOTPA JIOJDKHO OBITh TPOBEPEHO:
- OTCYTCTBHE MEXAHMYECKUX MOBPEKICHUMN, BIHUAIONIMX HA TOYHOCTH MOKa3aHUM
aHaAJIM3aTOPA;
- YHUCTOTa pa3be€MOB U THE3];
- COCTOSIHHE COETUHUTEIbHBIX TPOBOIOB;
- COCTOSIHHE JJAKOKPACOYHBIX TTOKPBITUNA U YETKOCTh MApPKUPOBKHU.
AHanuzatopsl, UMerolue AePeKTbl, KOTOpPbIe 3aTPyAHSIOT paboTy C aHalu3aTOpPOM,
OpaKkyIOT W HAMpPABIISIOTCS B PEMOHT.
11.3.3. UcnbiTanust mo onpeaesneHnio 3Ha4YeHusl MOTPEIIHOCTH aHAIN3aTopa MPOBOIST
nocJie ero KanuOpoBKU MO JBYM TOYKAM COIJIACHO . 9.2. HacTodiiero nacrnopta. s
UCIIBITAHUM MCIIONIB3YIOT YCTaHOBKY 1Jisi mpurotosiieHus [1I'C, BXoAsIIyt0 B KOMIUIEKT
NocTaBKM  aHanu3aropa. (Cxema  yCTaHOBKM  TMpeACTaBieHa Ha  puc. 0.
AMIIEpOMETPUYECKUI CEHCOP 5 YCTaHABIMBAIOT B €MKOCTh 3 U (PUKCUPYIOT C TOMOIIBIO
raiiku 4. Ha aHanutuyeckux Becax C IIEHOM JejeHusi He O6ojee 1 Mr B3BEUIMBAIOT TPHU
HaBECKM MeTauimdeckoro ImmHka maccoit or 100 mo 150 mr kaxnas. Emxocts 3
THIATENIbHO TMPOAYBAIOT arMoc(epHbIM BO3AYXOM H© Ha BBIXOJHOW TpyOKe
yCTaHaBIMBaIOT 3axuM 2. Peaktop 7 3amonsstor no metku 50 % akkymynsiTOpHOM
kucnoToi. OJIHYy U3 HABECOK METaJUIMYECKOro IIMHKa OpocaroT B peakTop 7 U ObICTPO
COCIIMHAIOT €ro co BXOAHOW TpyOkod 6 emkoctu 3. [locie 3aBepiieHus peakuu
(npekpaienue mpoiecca oOpa3oBaHusl My3bIppbkoB Hy) 3akuM 2 0cBOOOXKAAIOT U
CTpaBJIMBAIOT M30BITOK JaBieHusi B cocyae 3 uepe3 ruapo3arBop 10. Yepes 5 Munyt
IIPOU3BOMSAT OTCUET MOKAa3aHUN B eqUHUIAX u3MepeHust 00.% u Mkr/i (cMm. . 8). 3aTem
OTCOEIUHSIOT PEaKTOp 7 M JOCTAIOT aMIepoMeTpruieckuii cencop 5 u3 cocyna 3. Ilocne
JOCTHXKEHUS YCTOMUMBBIX TTOKA3aHUM MPOU3BOISAT UX OTCUET B €AMHUIIAX 00. % 1 MKI/I
(em. m. 8). HMcnopiTanusi MOBTOPSIOT AB&XKIBI JJIS KaXJAOW M3 OCTaBIIMXCS HABECOK
meTtanyeckoro muHka. [locne xaxaoi [1I'C npousBoadaTr m3amepeHuss KOHLEHTPALUU
BOZIOPO/Ia B aTMOC(HEPHOM BO3JIyX€ U TIIATEIHHO MPOAYBAIOT COCYA 3 NECATUKPATHBIM
ob6bemoM Bo3ayxa. Jlanee mo dopmynam (3), (4) BEIYUCISIIOT TIPOIIEHTHOE COJICPIKAHUE
Bogopona (X); B mpuroroBieHHbIX [II'C M COOTBETCTBYIOIIME MM KOHLIEHTpAIUU
Bogopozaa (CHy); B 00pa3nax JUCTHUIMPOBAHHOM BOJBI, HAChIMEHHBIX JaHHbIMU IIT°C.
3HaueHUs OCHOBHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUHN BBIYUCISIOT 110 (hopMyIam

d=Aj-X], (5)
(S: Cj — (CHz)j (6)
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rae: A u C — o003HaueHUs Pe3yJIbTaTOB U3MEPEHUN B €IUHUIAX MPOLIEHTHOIO

conepxkanusi (00. %) M MaccoBOi KOHLIEHTpAlUU (MKI/JI) pacTBOPEHHOTO BOJOPOJA
COOTBETCTBEHHO;

Aj = 2(Aji)/n u Cj = 2 (Cji)/n- cpenneapuMeTHIECKOE 3HAUCHHUE PE3YIIHTATOB
u3MepeHuit B enunuiax (00. %) u (MKr/i1) COOTBETCTBEHHO;

- 2 (Aji) m 2 (Cji) - cymma mokasaHuii JjIst N-u3MepeHuii B equaniax (00. %) u
(MKT/JT) COOTBETCTBEHHO;

- Xj=2(Xi), (CH,)j = X(CH,)i - cpenHeapudMeTHIECKOE 3HAUCHHE PACUCTHBIX
3HAYEHUH MPOLIEHTHOTO COAEPKaHUs U KOHIIeHTpaluu Bojgopoja B [11'C;

- Ajiu Cji, — 3Ha4eHus 1 - TO MOKa3aHus B equHUIAX (00. %) 1 (MKI/m)
COOTBETCTBEHHO;

- n - yKcio udmepenui (3);

- j- 1,2 - obo3nauenue n3mepenus B armochepuom Bozayxe u [1I'C cooTBeTCTBEHHO;

- 1—1,2,3 - mopsaKOBbII HOMEP U3MEPEHUSI.

[ToBepky aHanmM3aTOpa CUYMTAIOT TOJOXKUTEIHHOM, €CIIM OCHOBHAs TOTPEIIHOCTh

U3MEpPEHUN KOHIEHTPAIIMM BOJOPOJA HAXOJUTCS B COOTBETCTBUU C TEXHHUUYECKUMHU

XapaKTepUCTUKAMU Ha MOBEPSIEMbIN aHanu3aTop (1. 3. HACTOAILETO NacnopTa).

11.3.3. IlpoBepky BpeMeHHU yCTAaHOBIICHHUS MMOKAa3aHUHN TIPOBOIAT CIEIYIONUM 00pa3oM:

AC ycraHaBIMBAalOT B U3MEpPUTEIbHYIO Kamepy. W3mepurenbHylo Kamepy
COCAUHSIOT C BBIXOAHBIM IITyLEpOM cocylda 3 u ¢ ruzaposarBopoM 10. 3axum 2
YCTaHABJIMBAIOT HA BXOJHON TpPyOKE H3MEPUTEIHHOW Kamepbl. 3aTeM B3BEIIMBAIOT
HaBecKy mmHKa Maccoil 50-100 wmr, OpocaroT ee B peakTop 3amoiHeHHBIM 50 %
AKKyMYJIITOPHOM KHUCJIOTOM M MPOBOAAT peakuuio (2) 10 MOJHOTO MNpeKpalieHus
mpoliecca BBIJCICHHUS My3bIPHKOB BOAOPOAA. 3aTeM OCBOOOKTAIOT 3aKUM 2 U
CTPaBJIMBAIOT HM30BITOYHOE JAaBJICHUE B COCYyJIE€ 4Yepe3 H3MEPUTEIBHYI0 Kamepy U
ruapo3aTtBop. GUKCUPYIOT BpeEMsI OT MOMEHTa MOsIBIEHUs MepBbix my3blpbkoB [1I'C B
ruapo3atBope 10 10 MOMEHTa TOCTHKEHUSI 30HBI CITyYaliHOTO OTKJIOHEHHS PE3yJIbTaTOB
U3MEPEHHUsS OT €r0 CTAIlMOHAPHOTO 3HAYEHUSI.

[ToBepky anHanmm3atopa CUYUTAIOT TOJOXKHUTEIBbHON, €CIU BpeMsl yCTaHOBIJICHHUS
MOKa3aHWM HaXOJUTCI B COOTBETCTBHUM C TEXHHMUYECKUMH XapaKTePUCTHUKAMU Ha
noBepsieMblid aHanu3aTop (1. 3).

11.3.4. Tlo pe3ynpraraM MOBEPKU BBIIAECTCS CBUIETEIBCTBO O TMEPBUYHOW WIIU
IIEPUOJIMYECKON IOBEPKE.

INPUMEYAHMUE. IloBepky aHanu3aTopoB B COOTBETCTBUM C JAHHOW METOAUKOH MOTYT
ocymecTBiATh LICM. Texnuueckoe oOcayXKHUBaHHUE IMEpe] NEPUOTUUECKON MOBEPKOW U MPOBEACHUE
nosepku B opraHax [OCCTAJIAPTa P® MoxeT BBINOIHUTD PEANPUATHE-U3TOTOBUTED.

12. PETJIAMEHTHBIE PABOTHI 1 TEKYIIIU PEMOHT
Pernamenthsie paboThI OCYILIECTBIISIFOTCS o 00CITy>KUBaHUIO
aMIIEPOMETPUIECKOTO ceHcopa. PaboThI MPOBOIATCS HE PEXE OJTHOTO paza B 6 MecCAIeB
WM 110 Mepe HEOOXOTUMOCTH.
12.1. Coopxka (cMm. puc. 3).
12.1.1. OTBUHTUTH Taliky 4 U OCTOPOXKHO JOCTaTh aMIIEPOMETPUUYECKUN CEHCOp U3
U3MEPUTENBHOM KaMmepsbl 6 (cM. puc. 4, 5).
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12.1.2. OTBUHTUTH raiiky 1 (cM. puc. 3) U BBIHYTh AICKTPOJUTHICCKYIO STUCHKY.

BHUMAHME! [lpu pabore wiu mmutenbHOoM XpaHeHun AC ¢ pacTtBopoM siektposuta (Oomee 1
roja) MOTYT BO3HHKHYTh TPYJHOCTH C pa30opkoii AC u3-3a BBICBIXaHUS M KPUCTALIU3AIUU COJEH
pacTtBopa anekTposuta B kopryce AC. B aTom ciryyae HE00X0aUMO OTKPYTUTH raiiky 1 (cM. puc. 3) u
C TIOMOIIBIO IIMPHUIIA 3ATATH | MJI TUCTUITMPOBAHHOW BOJIBI B BEPXHIOIO YacTh Kopmyca 2. Yepes 2 — 6
4acoB aMIIEPOMETPUUECKUN CEHCOP MOYKHO JTOCTaTh U3 KOPITyca He MPUKJIaAbIBasl yCUITUH.

12.1.3. 3amute B Kopmyc 2 u3 (rakoHa-KameJbHUIBI (BXOISIIETO B KOMIUICKT
nocTaBku) 1 MJ1 pacTBOpa AJIEKTPOIHUTA.

12.1.4. TloctykuBag 1no Koprnycy 2, yAaduThb Iy3bIpbKH BO3JyXa, OKa3aBIIHMECS Ha
memOpane 10. TTomgoxaaTe 5 MUHYT.

12.1.5. He BbuMBasi pacTBOp OAJIEKTPOJUTA, MEAJEHHO M OCTOPOXHO BCTaBUTh
ANEKTPOJIUTHUECKYIO SAYeHKYy B Kopmyc 2. 3aKpyTUTh Taiiky 1 110 ymopa Tak, 4ToObl
TOpel] TUib3bl 9 Kacancs memOpansl 12. @opma ToproBoit moBepxHoctu AC m0JDKHA
ObITh BBITYKIION. Mexay memOpanod 12 W TOpHOM TWIb3bl 9 HE TOKHO OBITh
y3bIPHKOB BO3/yXa.

12.1.6. IIpoTepeTs Hacyxo OOKOBYIO TOBEPXHOCTh KOpIyca 2 MapjieBbIM TaMIIOHOM.
12.1.7. YcTaHOBUTH KOJIBIO 4 HA OOKOBYIO MOBEPXHOCTH aMIIEPOMETPUUECKOT0 CEHCOpa
5 (cM. puc. 4, 5) U TOICOEANHUTH BUJIKY aMIIEPOMETPUYECKOT0 CeHcopa K po3eTke 13
(cM. puc. 2) ananuzaropa.

12.2. YcraHoBKa aMIepoOMETPUUECKOTO CEHCOpa B U3MEPUTEIBHYIO KaMepy.

12.2.1. IlpoBeputh Hamuue KoJiblla 4 (cM. puc. 4, 5) Ha aMIIEpOMETPUIECKOM CEHCOpe
5.

12.2.2. TIporepeTh MapiieBbIM TaMIOHOM BHYTPEHHIOIO MOBEPXHOCTh M3MEPHUTEIIbHON
KaMmepbl. MeJIeHHO BCTaBUTh aMIIEPOMETPUUYECKUI CEHCOP B M3MEPUTEIBHYIO KaMepy
6 (cM. puc. 4, 5).

12.2.3. 3adukcupoBaTh CEHCOP B HM3MEPHUTEIBHOM Kamepe 6 ¢ TOMOINbIO Taku 4
pacmnoiokeHHOM Ha kabese ceHcopa, 3aKpyTHB €€ /10 yropa.

12.3. 3aMeHa kKopIiryca aMIepoOMEeTPUIECKOTO CEHCOopA.

12.3.1. Bemonnuts 0. 12.1.1 - 12.1.2.

12.3.2. BemmonnuTts 1. 12.1.3 - 12.1.7, ucnonb3ys 3amacHoi KOpIiyc.

12.3.3. BeinosHuTh onepanuu 1. 12.2.

12.4. 3ameHa pacTBOpa dJICKTPOJIUTA.

3aMeHy pacTBOpa IJIEKTPOJIUTa HEOOXOIMMO TPOBOIUTH HE peke 1 paza B 6 MecsIieB.
12.4.1. OTKpyTUTH TakKy 4, ocTOpoKHO nocTaTh AC U3 U3MEPUTEIILHOU KaMmepbl 6 (CM.
puc. 4, 5) u BeImoHUTH 1. 12.1.2.

12.4.2. BpumTh pacTBOp JJIEKTpPOJUTAa W3 Koprmyca 2 (cM. puc. 3), TPOMBITh
JUCTUILTUPOBAHHOM BOJION U TIATEIBHO MPOCYIIUTH KOPITYC.

12.4.3. BeinonHuTh onepanuu m.m. 12.1.3.- 12.1.7 u 12.2.

BHUMAHMUME! Bce paboTel 1o OOCTY>KHBAaHHIO aMIIEPOMETPHUYECKOTO CEHCOpa WJIM HMX YacTh
MIPOBOAMTE TOJILKO MPEIBAPUTENHHO YOSAUBIINCH B HEOOXOAMMOCTH X MIPOBEICHUSI.

12.5. Tekymuii peMOHT MPOU3BOJUTCS B Clydae OTKa3a OTNEIbHBIX YacTel mpubdopa, a
TaK)Xe B CJIy4ae HEYJOBJIETBOPUTEIbHBIX PE3YJIbTATOB MOBEPKH 110 1. 11.
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12.6. Texymuii peMOHT MNPOU3BOJAUTCA CHEHUATHCTAMH MPEANPUATHSI-U3TOTOBUTEISA

WM I10CTaBIIMKA.

12.7. Tlepeuenp HambojJee 4YACTO BCTPEUAIOIIMXCS HEUCHPABHOCTEH, BEPOATHHIC
MPUYUHBI U METOJIbI MX YCTPAHEHUS NMPUBENIEHBI B Ta0II. 4.

Tao0muna 4.

Baemnue IMPOABIICHUA

BeposiTHble IPUYMHBI

MeTo1bl ycTpaHeHust

1. Ilokazanus

HapymeHI/Ie OCJIO0CTHOCTH

3amenuTts kopnyc AC,

2. Hapymuienue 1eaocTHOCTH

MeMOpaHbI

3. BeiTaHymace wmemOpaHa
u3-3a TIPEBBIIICHUS
TEeMIIEPATYPhI u (vn)

pacxojia BOJIbI

HEYCTOWYHBBI MeMOpaHbI BBITIOJHUTH 11.12.3.
2 He xBaraer 3amaca 1. Bricox pacTtBop | 1oJIuTh pacTBOp AJIEKTPOIUTA,
pyYEK HACTPONKHU AIEKTPOJIUTA BBITIOJIHUTH 11. 12.4.

3amenuTts kopnyc AC,
BBIITOJIHUTH 11.12.3.
O6ecrieunTh TpeOOBAHUS TIO
TEeMIIepaType U pacxoay BOAbI
yepe3 U3MEPUTENbHYIO
kamepy (cM. 1. 2.2, 1.10.2).
3amenuTts kopnyc AC,
BBIIIOJIHUTG 11. 12.3.

3. [locne BriItOYEHUS
aHaJIM3aTOpa BBIXOJ]
Ha pabouuii pexum
npesbiaeT 20 MUHYT

1.Bximrouenue/BbIKIIIOUEHKE
aHanM3aTopa  HEOOXOJIMMO
OCYILECTBJISITH C TOMOILBIO
TymOepa “Bxii/Boikin”.

2. Paspsanunacek Oaraperika

1. BritoueHue/BbIKITIOUEHUE
aHanu3aTopa HEO0OXOJIHUMO
OCYUIECTBIISITH C TIOMOIIbIO
TyMOepa “Bxi/Boikin”.

2. 3aMEHUTH NAJTIBYNKOBYIO

OaTapero.

12.8. Ilocne Tekymero peMoHTa HEOOXOAWMO TPOBECTH IIOBEPKY aHalu3aTopa
coriacuo . 11.

13. IPABHUJIA XPAHEHUA
13.1. AHanu3atop B YNAKOBKE NPEINPHUATUSA-U3TOTOBUTENA JOJDKEH XPAaHUThCA B
3aKPBITOM IOMEIIECHHH TIpH TemiepaType oT 5 10 50 °C ¥ OTHOCHTEIBHOM BIIAXKHOCTH
He 6oee 80 % mpu temmeparype 25 °C (ycmosus xpanenus 1 mo TOCT 15150).
13.2. Ilpu AIWTENBPHOM XPaHEHWH AMIEPOMETPUYECKUX CEHCOpPOB Yy MOTpeOUTENs
(Oonee 6 Mecs1eB) HEOOXOAUMO CIIUTH PACTBOP IIEKTPOJIUTA.

14. TAPAHTHUU U3I'OTOBUTEJIA (IIOCTABIIUKA)

14.1. T'apanTUiiHBIA CPOK IKCIUTyaTallMU aHaNIU3aTopa rpu codmoaenuu [lorpedurenem
YCJIIOBHUH 3KCIUTyaTalliy, YCTAHOBJICHHBIX HACTOSIIIUM IACHIOPTOM, - 12 MecsALeB co IHSA
npojaaxku (UM BbIITycKa) mpudopa.

14.2. I'apaHTUHHBIA CPOK XpaHEHHs 0€3 MEepPEeKOHCEepBALMU IPHU COOJIIOJACHUM MPaBUI
XpaHeHus - 3 roja.

14.3. B TeueHHe TrapaHTUMHOTO CpOKa IMpPHU COOJIIOJACHUU MOTPEOUTEIEM TMPaBUI
JKCIUTyaTallul MPEANpPUATHE - U3TOTOBHUTENb O€3BO3ME3JHO PEMOHTUPYET WIIU
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3aMEHSET aHaIM3aTOp WJIM €ro 4YacTh MO TPEIbSBICHUI0O TapaHTHUWHOTO TaJOHA
(ITpunoxenue 3).

15. CBEJAEHUS O PEKJVTAMALIUAX
B cnyuae oTkaza ananuzaTopa wid 0OHApYKEHUsI HEUCIIPABHOCTH B €r0 padoTe B
Nepruoja ACUCTBUS O0s3aTEIbCTB, a TAaKXKe OOHAPYKEHUS HEKOMILJIEKTHOCTH TPHU €ro
NEpBUYHON TpHEMKe, Biajenen mpudopa TOMKEH COCTaBHTh aKT O HEOOXOAWMOCTH
OTIPAaBKM  Npubopa  MOPEINpHUSATUIO-U3TOTOBUTENI0, WM  I[OCTaBUIUKY,  WJIHU
OPEANPUSATHIO, OCYIIECTBISAIOIIEMY TapaHTUHHOE O0CITYKUBAHHUE.

16. CBUAETEJILCTBO O ITIPUEMKE
AHanM3aTop BOJOpPOJA MPOMBIIUICHHBIM MHOTOPyHKIMOHANbHBI ABII-04,
3aBoAcKkoM Homep Ne  COOTBETCTBYyeT TeXHHUYECKMM ycioBusMm 1Y 4215-004-
16963232-01 1 npu3HaH TOAHBIM JJIs1 SKCIUTyaTalllH.

JlaTa BbIITyCKa 200 r.

ML.IL
[Toanucy uiny OTTUCKU JIMYHBIX KIEHM, OTBETCTBEHHBIX 3a [IPUEMKY .
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[TPMJIOKEHUE 2.

NHcTpyKIus Mo HACTPOMKe TOKOBOro Bbixoaa ABII-04.

1. MHCTpYKUMS 10 HACTPOIiKe TOKOBOT0 BbIX0/1a Ha Auana3on () — 5 MA

1. K pozerke 13 (cm. puc. 2) NOAKIIOUUTH UMHUTATOP HYJsA (BXOJIUT B KOMIUIEKT
noctaBku). Tymosep 10 nepexinounTh B peKUM U3MEPEHHs] KOHLIEHTpAIMU BOJOPOAa B
eAUHUIAX “MKIr/JI” W ¢ TOMOUIBI0 KIAaBUIIM “‘PexuM” yCTaHOBUTH PEKUM PYUYHOTO
BbIOOpa auanazona (“PB/[”) uamepenus “0-100” (“roputr” unpukarop 7). [lokazanus
aHaNIM3aToOpa JIOJDKHBI OBbITh paBHbI HYJIO (B MPOTUBHOM CJIy4yae YCTAaHOBUTh HX
pPaBHBIMU HYJIO ¢ oMol norenuromerpa 12 (“0”). K pozetke 14 TokoBOro Bhixona
aHanu3atopa (KoHTakThl 1 u 4) noakmounth wMuwLmamnepmerp. C  MOMOIIbIO
noteHuomerpa 17 (0/4 MA”) ycTaHOBUTH MOKAa3aHUsI MUAJUTMAMIIEPMETPA HA 3HAUYCHUE
0.00 - 0.02 MA.

2. K pozerke 13 (cM. puc. 2) moakmouuth umutatop “20” (BXOIUT B KOMILIEKT
noctaBku). Ilocne nOCTHMKEHMS YCTOMYMBBIX MOKa3aHUM MPOM3BECTH UX OTCUET U
3annoMHuTh. [lorenmmomerpom 11  “KAJIMBPOBKA” ycTraHOBUTH NOKa3aHUsA
aHanu3atopa Ha 3HadeHue 20 + 0.2 (B auanazone “PBJ[”). C momoiibio MOTEHIIMOMETPA
18 (20 MA™) ycTaHOBUTH TOKa3aHUsA MWIIMAMIIEPMETpAa Ha 3Ha4YeHUE S5 MA.
VYcranoButhk norenuromerpom 11 “KannbpoBka™ mokasaHusi aHaIM3aTOpa HA MpPEKHEE
3HA4YCHHUE.

2. HNHcTpyKums Mo HaCTPoOiiKe TOKOBOI0 BbIX0/1a Ha Auana3oH (0 — 20 mA

I. K pozerke 13 (cm. puc. 2) NOAKIIOYUTH WMHUTATOpP HYJA (BXOAUT B KOMIUJIEKT
noctaBku). Tymosep 10 mepexirounTh B peKUM U3MEPEHHsI KOHIIEHTPAIIUU BOJOpOa B
eAUHUIAX “MKr/I” W ¢ TIOMOUIbI0 KJIAaBUIIKU “PexuM” yCTaHOBUTH PEKUM PYUYHOTO
BbIOOpa auanazona (“PB/”) uamepenus “0-100” (“roputr” unmukatop 7). [loxazanus
aHANIM3aTOpa JIOJDKHBI OBITh paBHBI HYNIO (B MPOTHUBHOM CJIy4yae YCTAaHOBUTH HX
PaBHBIMM HYJIIO ¢ moMoulpto nmoreHuuomerpa 12 (“0”). K pozerke 14 TokoBoro Beixoaa
aHanuzatopa (koHTakTel |1 u 4) noakimouuTh Muwumamnepmerp. C  MOMONIbIO
norernuomerpa 17 (’0/4 MA”) ycTaHOBHUTH MOKa3aHUS MIJLTHAMIIEpPMETPa Ha 3HAYCHUE
0.00 - 0.02 MA.

2. K pozerke 13 (cM. puc. 2) noaximtountb uMutarop “20” (BXOAUT B KOMIUIEKT
noctaBku). Ilociie noCTHXKEHUS YCTOMYMBBIX MOKa3aHUN NPOU3BECTH HX OTCUET H
3annoMHuTh. [lorenmmomerpom 11  “KAJIMBPOBKA” ycTaHOBHTH TOKa3aHUS
aHanu3aropa Ha 3HaueHue 20 + 0.2 (B auanazone “PBJ/[”). C nomolibto MOTEHIHOMETPA
18 (20 MA”) ycTaHOBUTH I[OKa3aHHs MUJUIMAMIIEpMeTpa Ha 3HaueHue 20 MA.
YcranoButh norennuomerpom 11 “KannbpoBka™ mokazaHusi aHaIM3aTOpa Ha TPEKHEE
3Ha4YCHHUE.
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3. UHCTPYKIUSA N0 HACTPOKE TOKOBOI0 BbIX0/1a HA Auana3oH 4 — 20 MA

1. K pozerke 13 (cMm. puc. 2) NOAKIIOUUTH UMUTATOP HYJSA (BXOJIUT B KOMIUIEKT
noctaBku). Tymonep 10 mepexiirounTh B peKUM U3MEPEHUSI KOHIIEHTPAIIMN BOJAOPOIa B
eAMHMIAX “MKI/I” W C TOMOINIBI0 KIaBHUIIK “PeXMM” yCTaHOBHUTH PEXUM PYUHOTO
BbIOOpa amanazona (“PBJ/[”) mamepenus “0-100” (“roputr” unmukatop 7). [loxazanus
aHaJIM3aToOpa JIOJDKHBI OBITh PaBHBI HYJIO (B MPOTHBHOM CIIy4ae YCTaHOBUTH HUX
PaBHBIMM HYJIIO ¢ moMouIpto noreHunomerpa 12 (“0”). K pozetke 14 TokoBOro BeIxoja
aHanuzaropa (KoHTakTel 1 u 4) noakimouuTh Muwuamnepmerp. C  MOMONIbIO
noternuomerpa 17 (’0/4 MA”) yCTaHOBHUTH TIOKa3aHUSI MUJUTMAMIIEpPMETPa Ha 3HAYCHUE
0.00 - 0.02 MA.

2. K pozerke 13 (cM. puc. 2) noakiatouutb uMutarop “20” (BXOOUT B KOMIUIEKT
noctaBku). Ilociie noCTMXKEHUS YCTOMYMBBIX MOKa3aHUN NPOU3BECTH HX OTCYET H
3annoMHuTh. [lotenmmomerpom 11  “KAJIMBPOBKA” ycTaHOBUTH TOKa3aHUS
ananuzaropa Ha 3HadeHue 20 + 0.2 (B auanazone “PBJ/[”). C nomolibio MOTEHIHOMETPA
18 (20 MA™) ycTaHOBUTH MTOKA3aHUSI MIJLIMAMIIEPMETPA Ha 3HaueHue 16 MA.

3. K pozerke 13 nonkmounts umutatop Hyss. C momomibio norermuomerpa 17 (70/4
MA”’) YyCTaHOBUTH MOKa3aHUsI MIWIJIMAMIIEPMETPA HA 3HaUeHue 4 MA.

4. K pozerke nogkmtounth umutarop “20”. [lokazanus mpubopa M0KHEI OBITH paBHBI
20 +0.2. [Tokazanust MUUTHAMIIEPMETpPA TOJKHBI OBITH paBHBI 20 MA.

5. VYcranoButrh mnorenmuomerpom 11 “KanmOpoBka” mokazaHus aHajau3aTopa Ha
peKHEee 3HAaUCHUE.

[Tpumepsl COOTBETCTBUS MOKa3aHUN aHAIU3aTOPa TOKOBOMY CUTHAIY.

e 1pu pabore aHanmuzaTopa B auanazoHe uzMmepeHus 0-100 MKr/n, mokazaHusiM
ananmzaTtopa 0 Mkr/n coorBercTByeT 0 MA (Tpu HacTpoiike TOKOBOTO Bbixozaa 0-5
MA unu 0-20 MA), i 4 MA (TIpyu HacTpoilke TOKOBOTO Bbixoja 4-20 MA), a
nokazaHusiM mpuodopa 20 MKI/1 COOTBETCTBYET TOKOBBIM curHai 5 MA (mipu
HacTpoiike TokoBoro Beixoga 0-5 MA), wim 20 MA (Ipu HACTpPOMKE TOKOBOTO
Bbixosa 0-20 uiu 4-20 MA).

e rmpu paboTe aHanmuzaTopa B auamnazoHe udMmepeHuss 0-1000 MKr/a mokazaHusiM
ananuzaTopa 0 Mkr/n coorBercTByeT 0 MA (mpu HacTpoiike TOKOBOro Bbixoaa 0-5
MA wiu 0-20 MA), unu 4 MA (ipu HacTpoiike TOkoBoro Bbixoaa 4-20 mMA), a
noka3zanusM ananuzaropa 200 MKI/1 COOTBETCTBYET TOKOBBIM CUTHAI 5 MA (mipu
HacTpoiike TokoBoro Beixoga 0-5 MA), wim 20 MA (Ipu HACTpoOilKe TOKOBOTO
BbIxoza 0-20 mim 4-20 MA).

[MTPUJIOXEHMUE 3.
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000 “Pupma "Aaxshpa BACCEHC"

Hpe,Z[HpI/IHTI/IC HU3TOTOBUTCIIb

TAPAHTUUHBINU TAJOH Nel

Ha PEMOHT (3aM€HY) B TEUCHHE TApaHTUITHOTO CpoKa aHaiuzatopa Bojgopoja ABII-04
TV 4215-004-16963232-01

Howmep u nara BeITyCcKa

(3armoHseTCs 3aBOJ] UBTOTOBUTEIIEM )

IIpuoOperen

(mata, HOAMKCH U WITAMI TOPTYIOIIEH OpraHU3aLH )
BBenen B 3kcIuryaTanuio

(mara, MOJMHUCH)
MPUHST HA TApAHTUHHOE OOCITYKUBAHUE PEMOHTHBIM MPEATIPUITHEM

M.II. PykoBoauTens npeanpuaTus

000 “Dupma "Anpba BACCEHC"
[IpennpusiTue N3roTOBUTENH
FTAPAHTUUHBIA TAJOH N2
Ha PEMOHT (3aMEHY) B T€UEHHE rapaHTUUHOTO CpoKa aHanuzaropa Bogopoaa ABII-04
TV 4215-004-16963232-01

Howmep u nara Bbimmycka

(3aHOJ'IH5IeTC$[ 3aBOJ I/ISFOTOBI/ITCHCM)

[Tpuobperen

(mara, MOANKCH U IITaMIT TOPTYIOIIEH OpraHru3aIim)
BBenen B 3kcruryaTanuio

(mara, moAmuCsH)
MPUHAT HAa TapaHTUHHOE 0OCITY>KUBAaHUE PEMOHTHBIM MPEIPUATHEM

M.II. PykoBoauTens NpeanpusTus

Hayuno-npouseoocmeennan pupma “ BUOAHA/IHTHYECKHE CUCTEMbBI H CEHCOPBI”
AHAJIU3ATOP BO/IOPOJA ABII-04
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Hayuno-npouszeoocmeennan pupma “ BHOAHAJTUTHYECKHUE CHCTEMbI H CEHCOPbI”
AHAJTU3ATOP BO/JOPO/IA ABII-04
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Hayuno-npouseoocmeennan pupma “ BUOAHA/IUTHYECKHE CUCTEMbBI H CEHCOPABI”
AHAJIU3ATOP BO/IOPOJA ABII-04
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Hayuno-npouszeoocmeennan pupma “ BHOAHAJTUTHYECKHUE CHCTEMbI H CEHCOPbI”
AHAJTU3ATOP BO/JOPO/IA ABII-04
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