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Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono cooeporrcum 8a)xcHyrw uHgopmayuro 00 ycmpoiicmee
aHanu3zamopa, e2o 0COOEHHOCMAX U MeMOOUKAX NPOGeOeHU
u3MepeHuil npu peuleHuu KOHKPEemHuIX 3a0ay
AHATUMUYECKO20 KOHMPOIA KUC10P0Oa.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMaH08UmMb AHAUZAMOP U OBICMPO 66eCMU €20 8
IKCRIIYyamayuio, cooa100as npu IMom Heodxooumole
mpebosanus e2o 6€30nacH020 UCNOIb306AHUA.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NOIHOUL Mepe UCNONb306AMb WUPOKUE 603MOHCHOCU
ananuzamopa, odecneqyus npu IMOM 6blCOKYI0
Ippexmuenocmp e2o npumenenusn. O6vém ceedenuii u
UIIOCMPAyUIl, NPUBEOCHHDLIL 6 0AHHOM PYK08oOcmaée,
obecneyugaem npasuibHyI0 IKCHIYAMAUUIO AHATUIAMOPA U
6cex ez2o y3/108.

I Coxpansniime doannoe pyxosoocmeo ¢ kauecmee
CHPABOUHO20 MAMEPUANA, MAK KAK 8 HEM CO0ePICaAmcs
UHCIMPYKUUU, HE0OX00uMble 011 NPABUIbHOIL IKCRIIyamauuu
AHATU3AMOPA, NPOBEOCHUS MEHCPE2IAMEHMHO20
00CaIysHCUBAHUA U NEPUOOUUECKOll NOBEPKU AHAIU3AMODA.

BHUMAHMUE! ITpu nocraBke aHanu3aTopa B 3MMHEE BpeMsl rojia
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOIHAETCS paCTBOPOM AJIEKTPOJIUTA.
Bar cencop nipu oTnpaBke | He|ObLT 3a110JIHEH pacTBOPOM 3JIEKTPOJIUTA.

BHUMAHUWE! TlpenoxpaHuTenb YCTAaHOBIEH B IOJOKEHHUE, COOTBETCTBYIOLIEE
Hanpspkeruto cetu 220 B ¢ gacroroit 50 ' [lepen moaxitoueHuemM aHanu3aTopa K
CETH TIEPEMEHHOr0 ToKa ¢ HampsbkeHueM 36 B u wacroroit 50 I'im Bam HeoOxoaumo
NEPEYCTaHOBUTh TPEIOXPAHUTENTh, B COOTBETCTBMU C MApPKUPOBKOW B HIDKHEM
oTceke aHajmu3aropa (cM. puc. 7.1).




Omauuumenshule ocovennocmu ananuzamopoe AKIIM-1-01

1. Y HUBepCAaIbHOCTh AHAIM3ATOPOB M LIMPOKUH ACCOPTHMEHT aMIEpPOMET-
puueckux cercopoB (AC) Mo3BOJISAIOT pelaTh JIFOObIC 3a/1a4i aHATUTHYECKOTO
KOHTPOJISl KUCIIOpOa B JIFOOON OTpaciu HApOJHOTO XO3SCTBa.

2. AMnepomeTpnquKHe CEHCOPBI (AC) o0najaT  yJIy4IIEHHbIMU
METPOJIOTUYECKUMHU u AKCILTyaTallMOHHBIMU XapaKTepUCTUKAMHU,
HEOTPAaHUYEHHBIM CPOKOM CITy>KObI, BBICOKOH HaJE€KHOCTBIO, IPOCTOTOW B
obcnyxuBaHuu u pabore. Ilapamerpsl kaxxaoro Bapuanta ucnojHenus AC
ONTHUMHU3UPOBAHbl JJIsi pEHIeHUs KOHKPETHBIX 3aJad4 aHAJIUTUYECKOIO
KOHTPOJISL KMCIIOPOJa, @ X KOHCTPYKUHUHU pa3pabdOTaHbl C YyUYETOM CHELU(PUKH
IPOBENCHUSI U3MEPEHUI B PA3IMYHBIX 00JIACTAX.

3. MHoroq)yHKuI/IOHaJILHLIe BO3MOYKHOCTH aHAJIM3aTOpa MO3BOJIAIOT HPOBOAUTH
U3MEPEHUE TNAapUHAIbHOIO JABJICHHS W KOHUEHTpAUUMHU KHUCIOpOoAa B
KUIAKOCTSIX U Ta3ax B 000 BRIOpAaHHOW OMEPATOPOM EIUHUIIC U3MEPEHUs, a
Tak)K€ M3MEpPEHHE TeMIepaTypbl U  OINpeleieHue OHOXUMHYECKOTO
OTPeOICHHS KUCIIOPO/Ia TT0 CTaHAapTHON METOTUKE.

4, Bnaroz[apﬂ opurnHanbHocTh AC oOecrneunBaercs: “‘Hepa3pylIArOLIMMA
KOHTPOJIb” aHaJU3UpyeMoil MpoObl, MIHUPOKHUI JHana3oH, BbICOKas TOYHOCTh
JOCTOBEPHOCTh M 3KCIPECCHOCTh HW3MEPEHUM, BBICOKAas CEJIEKTUBHOCTh H
CTaOWJIBLHOCTh TMOKa3aHWM, a Takke MX cjadas 3aBHCUMOCTb OT CKOPOCTH
[IOTOKA AaHAIU3UPYEMOM JKUAKOCTM W HaJW4hsl B HEW MEIIAroLInX
KOMITOHEHTOB M B3BEIICHHBIX YaCTULL.

Ananuzamoput kucaopooa AKIIM-1-01 ob6ecneuuearom:
o ABTOKaJ'II/I6pOBKy 0 KHUCIIOPOAY aTMOC(HEpPHOTO BO3ayXa. KaJH/IGpOBKy 1o

IIOBEPOYHBIM Ta30BbIM CMECSM. CHGHK&J’II/I6p0BKy Ul U3MEPEHUU B
HEBOJHBIX Cpelax, KyJIbTyPaJIbHbIX KUIKOCTSAX U COJICHBIX BOJAX.

L4 BOSMO}KHOCTB BBI60pa y,HO6HOﬁ I orieparopa CAUHUIIBI U3MCPCHUA.
L KOppCKHI/IIO B 3aBUCHUMOCTH OT 6ap0MeTpI/I‘IeCKOFO JaBJICHUA U COJICHOCTH.

L4 CI/IFHaJ'H/ISaI_[I/IIO BbIXOJa MOKa3aHuu u3 3aJIaHHBIX MPEACIIOB U BO3MOKHOCTDH
pa6OTBI B COCTaBC CUCTCMblI ABTOMATHYCCKOI'O YIIPpaBJICHHA C IIOMOLIBIO
«CYXHUX KOHTAKTOB».

. I[HCTaHuHOHHy}o nepenayy MHQOpMAIMA C TIOMOIIBI0O TOKOBOTO BBIXOJA,
unrepdeiicor RS-232 u RS-485.

e Januck orcueroB nokasanuii Bo BHYTPEHHIOIO DHEPrOHE3aBUCUMYIO ITaMsTh B
PYYHOM pexume «DBIIOKHOT» M B HENPEPHIBHOM IEPUOJUYECKOM PEKUME
«IIporokonupoBanue».

o CaMOI[I/IaFHOCTI/IKy. Y noGusiit uHTEpPENcC. HpOCToﬁ U yJIOOHBI MOHTaX.

o FepMeTHqHOCTL KOpITyca, CTeNeHb mbuieBnaro3amuTsl |1P-65.
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Puc. 1. Buemnuit Bua ananuzatopa kuciopoaa AKIIM-1-01



1. PACIHAKOBKA AHAJIN3ATOPA.

[Ipu monmydeHun aHamu3atopa yOEAWTECh, YTO YNAKOBKa HE BCKPBHITA U HE
MOBpEXIeHA. ECIM BHEMIHUN OCMOTP YHAaKOBKHM MO3BOJIIET MPEAIOJIOKUTE O €€
BO3MOXXHOM BCKPBITUH WJIM IOBPEXKACHUM AHAIU3aTOpa IPU TPAHCIIOPTUPOBKE,
HE3aMEJUINTENbHO BBI3OBUTE NPEACTABUTENA TPAHCIIOPTHOW KOMIIAHUU U
BCKPOMTE YIIAKOBKY B €TI0 NPUCYTCTBHH.

AHaIIM3aTOp KUCIOPOJa U KOMIUIEKTYIOUIME U3/IENIUs K HEMY MOCTaBJISIOTCS B
npouyHoM KoHteiHepe u3 [IBII, ycunennom nepesinabiMu Opyckamu. KonTelinep
BBITIOJTHEH M3 HKOJOTMYECKHM YHCTBIX MaTepuajoB. PeKOMEHAyeM COXpaHUTh
KOHTEHHEp JUIsl TIOCIEAYIONIe OTIpaBKU MPpUOOpa MPEANPUITHIO U3TOTOBUTEIIO
unu peruoHanbHOM I[ICM 1 mnpoBeAeHUs] TEPUOJUUYECKON TIOBEPKU U
TEXHUYECKOTO OOCTY>KUBAHHUS.

[TonoxuTe ymakoBKYy € aHajIM3aTOpOM Ha pabOyuil CTOJI W pacnakyuTe ee
(pacmoyioskeHUe KOMIIOHEHTOB B KOHTEHHEpe MOKa3aHo Ha pucynke 1.1).
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Puc. 1.1 Cxema pacnosoxeHust KOMIOHEHTOB B KOHTEHHEpe

IIpoBepbTE KOMILIEKTHOCTh aHAJIU3aTOPa COIJIACHO OIKCH, BJIIOKEHHOU B
ynakoBky. Ilpm oOHapy>KeHMH HECOOTBETCTBHUSI CBSIKUTECh CO CBOUM
ITOCTABIIUKOM.

B xOMIuIekT nocTaBKy aHaIM3aTOpa BXOMAT:

W3mepuTenbHOE yCTPONCTBO aHAIM3aTOPA C CETEBBIM KabeneM



M Awmnepomerpuueckuii cencop (cm. puc. 3.1, puc.3.3, puc. 3.6)

M KomruiekT 3amacHbIX 4YacTe W NMPUHAICKHOCTEH K aMIICPOMETPUICCKOMY
CEHCOpY, B KOTOPBIN BXOAT:

» DIIaKOH C reTMEeBBIM IIIEKTPOIUTOM

» MeMOpaHHbIC KOJTAYKH (3 mT.)

» IIpoOnuk c cynedurom Hatpus Na,SO3
> [IpoOuuk ¢ xmopuctbiM kobamsToM CoCl,

M W3MmeputenbHas Kamepa ¢ JepiKaTesieM, MPUCOCAMHUTEIbHBIMA TPYOKaMHU U
nepexoguukamu (B kommiekre ¢ AKIIM-1-01T, AKIIM-1-01T")

M Tepmernunas sraeiika (B komruiekte ¢ AKIIM-1-011T)
M KoMIUIEeKT MOHTa)XHBIX TETENb
¥ PyKOBOJICTBO IO SKCILTyaTaIluH, MacopT

JIOTIOJTHUTEIBHO MOTYT OBITh 3aKa3aHbl CIICIYIOIINE U3
YcrpoiictBo moaroroBku razosoit mpoosr YIII'TI-01 (k AKIIM-1-01TI")
Apwmarypa qig ycranoBku AC B asporenku (k AKIIM-1-0111)

N3meputenbHas kamepa st MukpoaHaimza MKMA (k AKTIM-1-01J1)
OunbTp TOHKOM 04MCTKH ra3oB U kuakocter (k AKIIM-1-01T, AKIIM-1-01I")
Cxnsanka BITK

N3BnekuTe 3 KOHTEIHEpa M1acTMaccoByto KopoOky ¢ Habopom 3UII, npyrue
NPUHAJICAKHOCTH, PYKOBOJICTBO MO 3KCIUTyaTalldd. 3aTeM aKKypaTHO H3BIIEKUTE
ceTeBOll Kkalenb, aMIEpPOMETPUYECKHUH CEHCOp U H3MEPUTENIbHOE YCTPOMCTBO.
Pacnionoxure ux Ha paboueM cToJie.

I R

IIpumeuanne. AC NOAKIIOYEH K U3MEPUTEIIBHOMY YCTPOMCTBY aHAIU3aTopa.

2. OBJIACTH TIPUMEHEHUSA AHAJIM3ATOPOB AKIIM-1-01 H

OBO3HAYEHUWE BAPUAHTOB UX UCITOJTHEHUSI.

Amnamuzaropsl AKIIM-1-01, 6narogapst cBoeil yHUBEPCATBHOCTH U IMIUPOKOMY
aACCOPTHMEHTY HCIHOJIBb3yeMBbIX amrepoMeTpudeckux ceHcopoB (AC), Moryt
MPUMEHSTBCA NJI1 PELICHUS] Pa3HOOOpPA3HBIX 3aJlad AHAIIUTUYECKOTO KOHTPOJIS
KUCJIOpOJIa NPAaKTUYECKM BO  BCEX  OTPACHSAX  HAPOJHOTO  XO3SMCTBA!
TEIJIODHEPTeTUKE, MHUIIEBOW, XUMHUYECKOM M HEPTAHOW MPOMBIILICHHOCTH,
OXpaHe OKpyXKarmiei cpeapl, OmorexHosoruu u Memunuae, L[I'COH, XKX,
PBIOHBIX XO3SIIICTBAX, OYUCTHBIX COOpYXKeHusX u T.a. lloatomy nns 3anucu
Ha3BaHUS aHAIM3aTOpa rmocie obo3HadeHus Tuna aHanmmzatopa AKIIM mudpamu
«01» yka3pIBaeTCs CTAI[MOHAPHBIM BapHAHT €r0 MCIOJHEHUS, OykBaMu «JI», «I'»,
«T», «I1», «b» yka3piBaeTcst 001aCTh €ro MPUMEHEHHS .

o «JI» - JTabopaTopHBIii;
e «I'» - ['a30ananuzarop;
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o «T»- Temnosnepretnka (s W3MEpEeHWA B  MHKPOTPAMMOBOM

JMara3oHe KOHICHTPAIIHiA);

o «II» - Ilorpyxuoii AC 15 u3BMEepEeHUid B IPUPOJHBIX U CTOUYHBIX BOJIAX;

e «b» - buorexHonorus.

BapuaHThl UCMIONIHEHHS] aHAIM3AaTOPOB OTIMYAIOTCS aMIIEPOMETPUUYECKUM
CEHCOPOM M MPUHAJICKHOCTIMHU, BXOISIIUMH B KOMIUIEKT €T0 TTOCTAaBKHU.
Ha puc. 2.1 - 2.5 mnokazaHpl pa3jdUdHble BapUaHThl HCIIOJTHEHUS

ananmmzatopoB AKIIM-1-01.

MPUPOJIbI, METUIIUHE U T.]I.

AKIIM-1-01J1 B
komriekte ¢ ACpO,-01
npeIHa3HavYeH I U3MEpPEeHUN
KOHIIEHTpaIuu u
OMOXUMHYECKOTO moTpeo-
neaust kuciopoga (BIIK) B
CTaHIAPTHBIX  CKIITHKaX B
71a00paTOPHBIX YCIIOBUSIX.
[IpumensieTcs B DKOJIOTYEC-
KAX U XHMHYECKUX J1abopaTo-
pusIX pa3IMYHBIX

IPOMBIIIICH-HBIX
npeanpustui, LHII'COH, KKX,
OpTaHM3AIHIX ['ockom-

Puc. 2.1. Buemnuii Bua ananuzaropa AKIIM-1-01J1.

Anamuzarop AKIIM-1-01I' B xommiekte ¢ ACpO,—03 mpennasHaueH

Ul W3MEPEHUM KOHUEHTPALMU  KHUCIOPOJa

B Ta3000pa3HbIX cpelax.

AHanmu3atop MOXKET KOMIUIEKTOBAThCA YCTPOWCTBOM IMOATOTOBKUA Ta30BOM
npoOsl  VIIITI-01. Tlpumensiercss ans pemieHus 3anad dHeprocOepexeHus,

ONTUMM3AIMUA  TIPOIIECCOB
rOpeHus TOITUIMBA,
HKOJIOTUYECKOTO u
MPOU3BOJICTBEHHOTO MOHHU-
TOpPUHIa COCTaBa BO31yXa
MIPOM3OHBI, JIBIMOBBIX T'a30B,
oOecrieueHus: MOKapoB3PbI-
B0OOE30MacCHBIX yCIIOBUI
pOM3BOJICTBA (B reHepaTo-
pax ¢ BOJOPOJHBIM OXJIAXK-
JICHUEM, DJICKTPOJIU3HBIX).

Puc. 2.2. Buemnuii Bua ananuzaropa AKIIM-1-01T",
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Amnanuzarop AKIIM-1-01I" Takxke MOKET NPUMEHATHCS B MEUIIUHE IS
U3MEPEHUN KOHIICHTPAIMU KHCJIOPOJA B JBIXaTEIbHBIX ra3aXx B KOMILJIEKTE
anmapaToB  MCKycCTBeHHOH — BenTwissuun — Jjerkux  (MBJI), Hapko3Ho-
JBIXaTEIbHONW ammaparype, TMIOKCHUKATOpaX M KOHIIEHTPATOpax KUCIOPOoJa, B
amnmapaTax JJisl BbIXa)XHMBaHHMS HOBOPOXKIICHHBIX, B Oapokamepax M IIEHTpax
runepoapuuecKoil OKCUreHaIINH.

Anamuzatop AKIIM-1-01T B kommiekte ¢ ACpO,-04 wu mnportouyHoOM
n3mepurenbHoil kamepoil MKIDK npeaHasHaueH it MU3BMEPEHU KOHUECHTpAIUU
KHCJIOPOJIa B MOTOKE JKUJIKOCTEH, B TOM UYHCIIE B MUKPO- TPAMMOBOM JIHANa30HE
KOHIIeHTpalui. [IpuMeHsieTcss mpu aHAUIMTUYECKOM KOHTPOJIE M YIPaBICHUU

nporeccaMu BOJIOXUM-
MOATOTOBKM B TEILIO-
suepretuke - TOLl, T'POC,
ADC, TtemioceTH, KOTENIb-
HbIX, a TAKXX€ B XHMHYEC-
KOU, HedTSIHOM, MUIIEeBOU
MPOMBIIIJIEHHOCTH, B dap-
MalleBTUU U JIp. 00JacCTAX
HApOJAHOI'O X03SMCTBa.
Haxonutr npumenenue npu
cepTupuUKauu  JEKapCT-
BEHHBIX IMPEnapatoB H
MPOAYKTOB MUTAHUS.

Puc. 2.3. Buemnuii Buj ananuzaropa AKIIM-1-01T

Anammzatop AKIIM-1-01IT B kommiekte ¢ ACpO,—05 mnpennasHaueH mis
U3MEpPEHUN KOHLIEHTPAIMU KUCIOpOAa B MPUPOJHBIX U CTOYHBIX BOJAX Ha TIIyOUHE.
[Ipumensiercs B cuUcTeMax  aBTOMATUYECKOTO  YMPAaBICHUS  MPOILIECCAMMU
OMOJIOTUYECKOW OYHMCTKM CTOYHBIX BOJ HAa OYHUCTHBIX COOPYKEHUW U CTAHIUSAX
a’paruu. AHaIU3aTOphl TaKKe MpeIHa3HAYEHBI I MCIOJIb30BAHUS B IPAKTUKE
canuTapHoanuaeMuoaornueckux craniui (CIC), B opranuzanusx ['0CKOMIPHPOIBI,
B J1a00paTOPHUSX KOHTPOJISA KaueCTBA BOJBI, B )KMJIMIIIHO-KOMMYHAIBHBIX X03IMCTBAX
(’KKX), B ppIOHBIX XO3SHCTBaX, B HAYYHO-UCCIEAOBATEIbCKUX HHCTUTYTAX U APYTHX
VUPEKJICHUSIX TPHU PEIICHUH Pa3HOOOpa3HBIX HAYUYHBIX M NPUKIATHBIX 3a7a4 B
00J1acTH OKEaHOJIOTUM, TE€OJIOTHH, T€OXUMHH, OXPaHbl OKPYXKAIOIIEH cpeabl U T.1.
[IpuMeHSIIOTCS TaK)Ke Ha CTAHIIUSAX YKOJIOTHYECKOTO MOHUTOPHUHTA.
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Puc. 2.4. Buenrnuii Bujg
ananuzatopa AKIIM-1-
0111

Anamuzatop AKIIM-1-01b B xommiekte ¢ ACpO,—06 mpeaHaszHayeH s
W3MEPCHUN  KOHIIGHTpPAIlMd  KHCIOpOoJa B KYJbTYPalIbHBIX  JKHIKOCTSIX
MHKPOOHOJIOTHYECCKUX M OHOTEXHOJIOTHYECKUX TPOU3BOACTB. IIpuMeHsieTcs mis
peIIeHUsS 3a1a4 aHATUTHISCKOr0 KOHTPOJISI KHCIIOPOa B OMOTEXHOJIOTHH, TTUIICBOM
1 (HapMareBTUYSCKOW MPOMBIIIUICHHOCTH, a TaKXe B 0C000 YHCTHIX XHMHUYCCKUX
npousBojacTBax. ACpO,—06 BBIIEPKHUBAIOT HEOTPAHHMYCHHOE KOJIWYECTBO IUKIJIOB
crepwiamzanud  ocTpeiM mapoM mpu T=143 °C m P=3 atu. CeHCOpBI MOIyT

yYCTaHABIIUBATHCS B
dbepmeHTephI u
OMOpEaKTOPbI

OTCUYCCTBCHHOI'O M HM-
IIOPTHOI'O IIPOMU3BOJACTB.

Puc. 2.5. Buenauii Bun
ananuzatopa AKIIM-1-
01Bb.
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3. HOAI'OTOBKA K PABOTE U IIPOBEPKA
PABOTOCIIOCOBHOCTHU AHAJIM3ATOPA.

Buumanme! Tlocie TpancnopTupoBanMss B yCIOBUAX OTPHUIATENBHBIX TEMIIEPATYD
aHAJIM3aTOPBI JOJDKHBI OBITH BBIIEP)KAHBI B TPAHCIIOPTHOM Tape MPHU HOPMAJIBHBIX yCIOBHSIX HE
MeHee 4 wdacoB. Ilpum oTnpaBke aHamM3atopa MO T[OYT€ B 3UMHEE BpeMs Toja
aMIIEPOMETPUYECKHUE CEHCOPHI HE 3alOIHSIIOTCS PAcTBOPOM DJJIEKTPOJUTA, O YeM JIeacTcs
COOTBETCTBYIOIIas 3allUCh Ha CTP. 2 HACTOAIICTO PYKOBOACTBAa. B 3Tom ciyuae Bawm
HE00X0IMMO BBITIOHUTH ONepanuH 1. 3.3

Eciim Bam ceHcop 3amojiHeH PacTBOPOM JIEKTPOJIMTA, TO He TpedyeTcs
BBIIIOJIHATH OII€panuu 110 J0JUBKE J3JICKTPOJAUTA HJIH 3aMCHC MeMﬁpaHHOI‘O

ROJIIIAYKA.

3.1. Ecnu TpaHCOpTHpOBaHHE aHAIM3AaTOpa OCYIIECTBISUIOCH B 3UMHEE BPEMs
roga (cM. cTp. 2), BBIIIOJHHUTE OMEpaluu 1. 3.3. HACTOAIIET0 PYKOBOJICTBA.
Ecau Bam AC 3amoJiHeH pacTBOPOM 3JIeKTPoJMTAa (CM. 3alUCh HA CTP.
2), To mepexoanTe K BbIMOJTHEeHUIO 1. 3.3.6.

3.2. BHeuHui BUJI aMIIEPOMETPUUYECKUX CEHCOPOB.

Awmnepomerpudeckuii  ceHcopbl (AC) BBITYCKAIOTCS B HECKOJIBKUX
BapuaHTax ucnojaHeHus (cM. 1. 4). Buemnuii Bug AC
MOKa3aH Ha puc. 3.
Cencop ACpO,-01 — nocrasnsiercst B komiuiekte ¢ AKIIM-1-01J1
Cencop ACpO,-03 - nocrasnsiercs B komruiekte ¢ AKIIM-

1-01r

Cencop ACpO,-04 — mOCTaBISAOTCS B KOMIUICKTE C
AKIIM-1-01T.

DT CEHCOpbl HMEIOT OJIMHAKOBBbIE Tra0apuTHbIE U
MPUCOEAUHUTEIbHbIE pa3mepbl n OTJIMYAOTCS

BHYTPEHHUMH napameTpaMu. [lapameTpsl KaxJ10ro ceHcopa

ONTUMM3UPOBAaHbl IS KaXJI0H O00JacTH NpUMEHEHUs

AKIIM-1-01 u BeIOpaHbI ¢ yueTOM 0COOEHHOCTEN pEIIeHuUs

KOHKPETHBIX 337]a4 aHAIUTUYECKOI'0 KOHTPOJISI KUCIOpOoAa.

Cencopet ACpO,-01 B OCHOBHOM HCHOJB3YIOTCSA IS

onpeneneanss bBIIK wm mocTtaBiusroTCs €O  CTaHIAPTHOM
cxisiHkon BIIK.

Puc. 3.1. Buemnuii Bug ammnepomerpudeckux cencopo ACpO,-01,
ACp0O,-02, ACp0O,-03 u ACpO,-04

Cencopsl ACp0O,-03 u ACpO,-04 mocTaBisitoTcs ¢ U3MEPUTETHLHON
kameporr (MK). Mus Toro, 4toOwl poctaTh cencop u3 UK,
HEOOXOAMMO CHauaja OTKPYTUTh HAKUIHYK TaiKy, a 3aTeM
OCTOPOKHO JIOCTaTh CEHCOP.
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Puc.3.2. BHemHuii BuA ceHcopa B H3MEPUTEIIHBHOM
Kamepe.

Cencop ACpO,-05 mocraBnsgercss B KOMIUIGKTE C
anamuzatopom  AKIIM-1-0O1I1. On ycraHOBIeH B
repMETUYHON sTYeiKe U3 HEePIKaBEIOLIEH CTalId U PacCUUTaH
Ha MpOoBeJIeHHe n3MepeHuit Ha riyounax o 20 m. Tunosas
nnuHa kabens ACpO,-05 cocraBnser 6 M.

[Ipy HEOOXOOUMOCTH  MPOBEACHUS  HM3MEpPEHUM  Ha
riyouHax 6osiee 6 M, JIMHY Kabenst He0OXOAUMO YTOUYHUTD
IIpH 3aKase.

Puc. 3.3. BHemnuii BuA aMmepoOMETPUUECKOTO CEHcopa
norpy>xHoro tuna ACpQO,-05 B repMeTHUHOM sUeiiKe.

Jly1st Toro, 4ToOBI 1OCTATh CEHCOP U3 TEPMETUYHOM STUSUKHU
HE00XO0IMMO CHayasia OTKPYTUTh HHXKHUM KOPITYC.

3aTeM, JIeBOM pyKoH OepyTcs 3a BEpXHUH KOpITyC, MpaBon
3a CEHCOp, U OCTOPOKHO JOCTAlOT CEHCOP M3 BEPXHETO
KopIryca.

Puc. 3.4. Buemnnii Bug ACpO,-05 6e3 HuKHero Kopmyca.

Ilpumeuanne. ACpO,-05 ymioTHsIETCS B BepxXHEM
KOpIIyC€  MOCpPEICTBOM  YIUIOTHUTEIBHOIO  KOJbLA.
[ToaTOMy, 11si TOrO 4YTOOBI MOCTATh
AC u3 BEPXHETO KopIryca,
HEO0OXOMMO MPUIOKUTH HEOOJBIIOE
ycuiaue I NPEOJOJIEHUS  CHII
TPEHUSL. Crapaiitech YCHUJIHAE
npukiagpiBath BAOJb ocu AC He mnpukacaich K
MeMOpaHe, 3aKpEeIUICeHHOW Ha TOPLOBON MOBEPXHOCTH
MeMOpaHHOro KoJjmnayka. Eciii ceHcop «mnpuiaum» B
MeCT€ VYIUIOTHEHHUs, TMONpoOylTe TMPOBEPHYTH €ro
BOKPYI OCHM II0 4YaCOBOW CTpPEIKE OTHOCHUTEIBHO
BEPXHETO Kopmyca. B nanpHeueM cMmasblBaiTe MecTa
YIUIOTHEHUSI CEHCOpa Ba3€JIMHOM WA BaKyyMHOH
CMa3KoM.

Puc. 3.5. Baemnuii Bug ACpO,-05 6e3
TEPMETUYHOMN SYCUKH.
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Awmmnepomerpuueckue ceHcopbel ACpO,-06 BBITyCKAIOTCA B HECKOJBKUX

BapHaAHTax HUCIIOJTHCHUA (CM.

Ta0IUIy

Ha puc. 3.8). Buemnuii Bug

aMIIEPOMETPUYECKUX CEHCOPOB MOKa3aH Ha puc. 3.6.

Puc. 3.6. BHemHuii BU CTEPHIIN3YEMBIX

amriepomerpuyeckux ceHcopoB ACpO,-06.

Cencopel ACpO,-06 mocTaBisitoTcs B
KoMIUIekTe ¢ aHanuzaropom AKIIM-1-
01b. OHu BBHITIOJIHEHBI B KOPITyCcax W3
HEPXKABEIIIEH CTali U UMEKT
YHUBEPCAIbHBIC THIOpPa3MEphbl IS KX
YCTaHOBKH B dbepMeHTEPBl |
OMOpPEaKTOPhl ~ OTEUECTBEHHOTO |
3apy0eXHOTO  TPOU3BOJICTB. Ot
CEHCOpPhl  BBIJICP)KMBAIOT  HeEOrpa-
HUYCHHOC KOJIMYECTBO IIUKJIOB
CTCPWIM3AMK OCTPBIM TApOM  TIPH
T=143 °C u P=3 aTn.

3.3. 3ameHa MeMOpaHHOTO KOJIIavKa, 3aJIMBKa PacTBOpA AJICKTPOJIUTA.

Eciu Tpebyercss 3amuth pacTBOp 3ieKTpoiauTa (CM. CTp. 2) WM 3aMEHHUTh
MEMOpPaHHBIA KOJIMIAYOK, JOCTAaHbTE CEHCOP W3 HW3MEPHUTEIBLHONH KaMepbl WIH
TepPMETUYHOM SYEHKH, 3aTeM BBIOJIHUTE onepanuu 1.1. 3.3.1.-3.3.5.

3.3.1. OTtkpyTHTE raliky ceHcopa M aKKypaTHO JOCTAHBTE JICKTPOJIHBINA aHCaMOJIb U3

MeMOpaHHOTO KoJjmayka (cM. puc. 3.7).
BHUMAHHUE

He npukacaiitech K 3JIEKTPOJHONU CUCTEME U CTEKJISTHHOM TMJIb3€
pykamu. Jlaxke HE3HAUUTENbHOE 3arps3HEHHE BHYTPEHHUX
AJIEMEHTOB CEHCOpa OTPUIIATENILHO CKa3bIBACTCS Ha €0 paboTe.

Ilpumeuanue. Ecnu onektpoaHsli  aHcamMOIb TPWIKI K
KOJITAYKy, TO, NO-BUIAMMOMY, B HEM BBICOX pPacTBOP
anekTponuTa. B aTom ciydae 3aneiite ¢ momorisio mmpuia 1 — 2
MJI JACTUJUIMPOBAHHOM BOJBI B 3a30p MEXAY KOJIIAYKOM H
AIEKTPOIHBIM aHcamoOJIeM. UYepes 2-3 yaca
3aKPUCTAIIIN30BABIIIMECS COJIM PacTBOpATCs, U Bol 6e3 ycunuit

JOCTaHETE AICKTPOTHBIN aHCAMOJTb.

3.3.2. Ilpomoiite 3JIE€KTPOJHBIA aHCaMOJIb B JAUCTHUIUIMPOBAHHOM
BOJIC, OCTOPOKHO YyJAIUTe OCTAaTKH BJard (QMIBTPOBAILHOM
Oymaroii m monoxute ero Ha canderky. I[IpomoiiTe Kosmadok
TUCTHJUTHPOBAHHOW BOJION M CTPSXHUTE OCTABIIYIOCS B HEM BJary.

Puc. 3.7. Buemnuii Bug ACpO, 6€3 MeEMOpaHHOTO KOJITAYKa.

Hayuno-npouseoocmeennan pupma “ BHOAHA/IHTHYECKHE CUCTEMbBI H CEHCOPABI”
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Jlns 3aMeHBl MeMOpaHHOTO KoJmadka 2 B crepuiinzyemom cencope ACp0O,-06

(cMm. puc.3.8) cHauama OTKPyTHTE HIDKHUH Kopmyc 1,

MeMOpaHHbIH Komadok 2 (cM. puc. 3.8).

D 15

14

NcnonHeHns ACpO.-06

0603HayeHne AC | d, Mm| D, MM | L, MM
ACp0:-06-01 25 25 70
ACp0:-06-02 19 25 150
ACp0--06-03 19 19 200
ACp0--06-04 22 22 250

1 - HMDKHWI Kopryc

2 - KOfINa4ok MeMbpaHHbIi
3 - KOMbLUO YNAOTHUTENBbHOE
4 - KONbLUO YNIOTHUTENbHOE
5 - pacTBop anekTponuta

6 - aHoA

7 - paTyMK TEMnepaTypsbl

8 - KOMbLO YNIOTHUTENbHOE MI0CKOe
9 - CTeKNAHHasa rmnb3a

10 - kabenb

11 - BTynKa

12 - cucrema membpaH

13 - kaToa

14 - ApeHaXHbIN KaHan

15 - KOpryc CeHcopa

3aTCM CHHMMHTC

Ilpumeuanue. B BepxHen
4acTu MEMOpPaHHOIO
KOJIIayka YCTaHOBJIEHO
TEPMETU3HUPYIOIIEE KOJBLIO,
MTOATOMY HE00XO0AUMO
MPUIOKUTh HEe0OJIbII0Ee

yCWINE BIOJb OCHU CEHcopa
Ul TPEOJOJICHUsT  CHUJ
TpeHusa. Eciam  Koimayox
KIPUITTUTI B MecTe
YIUIOTHEHHUS, TO MONpoOyiTe
MPOBEPHYTH €r0 BOKPYT OCH.
ITIpomotite DJIIEKTPOIHBIN
aHcamOJib  AUCTHJLJIMPOBAH-
HOW  BOJIOW,  OCTOPOXKHO
yAQJIUTE  OCTaTKU  BJIaru
¢dbunbTpoBanbHON OyMarou u
MOJIOXKUTE €ro Ha Cal(eTky.
IIpomoinTe KOJIITA40K
JUCTUUIMPOBAHHOW BOJIOW U
CTPSIXHUTE OCTAaBIIYIOCS B
HEM BJIary.

Puc. 3.8. Baemmuwuii Bun
ACp02-06

3.3.3. C nomomipio (yriakoHa — KamneabHUIIBl 3aJICUTe B CTapbli WM HOBBIN
MeMOpaHHBIA KOJmadyok 1-2 Mj pacTBOpa 3JEKTpOJIUTa, HE JoiauBas 1-2 MM 110

nepBoro OypTuka Ha kojmnaudke (cMm. puc. 3.7 u 3.8).
PacTtBop »onekTponuTa TpeACTaBIsSeT coOOW  reneoOpasHbIi

IHpumeuyanue.

Oydepnsiii pactBop ¢ HeuTpanbHbiM pH. IlosToMy mpu ero 3ajauBKe Ha
MOBEPXHOCTH MEMOpaHbl WM CTEHKax KOJIMayka BO3MOXHO 0Opa3oBaHUE
My3bIPbKOB BO3ayXa. JlJisl MX yAaneHus cierka mocTy4uTe Mo KOJMadyky cOOKy U
OCTaBbTE €ro B BEPTUKAJIBHOM TOJIOKEHUHM Ha 5 MUHYT. OcTaBIIMecs My3bIpbKU
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BO3JyXa BCIUIBIBYT Ha ITOBCPXHOCTD. HOCMOTpI/ITC CaIC pa3, HCT JIM B PaCTBOPC

QJICKTPOJINTA ITY3BIPBKOB BO31yXaA.

3.3.4 Coopky cencopoB ACpO,-01 - ACpO,-05 npoBoaute -ciaeayrOnum

1.

obpazom:

C,ZIBI/IHBTC PE3NHOBOC KOJIBIIO Ha OOKOBOH IMOBCPXHOCTHU MCM6paHHOI‘O

KOJIayka Ha 1-2 MM HIXKE JPEHAKHOTO OTBepcTHs (CM.
puc. 3.7 u 4.2).

Bo3bMuTe 351€KTPOAHBIN aHCAMOJIb ¥ MEJIJICHHO BCTaBbTE
ero B MEMOpaHHBIH KOJIMAYOK B  BEPTHKAIHLHOM
NOJIOXKCHUU. V30BITOK pacTBOpa 3JIEKTPOJIUTA JIOJIKCH
BBICTYIIUTH Yepe3 IpeHaxHoe oTBepcTre 14 (cm. puc.4.2).
3akpyTuTe railky B MeMOpaHHBIA KOJIA4YOK JI0 YIopa.
TopuoBass dYacTe 3JEKTPOXHOTO aHCaMOJIsA JIOJKHA
HATAHYTh MEMOpaHy Ha KOJINA4yKe B BUJE 30HTHKA.
VYnanure oOCTaTku Biard ¢ OOKOBOH IMOBEPXHOCTH
KOJITIAYKa U CIBUHBTE PE3MHOBOE KOJIBIIO HA JPCHAKHOE
OTBEPCTHE.

YCTaHOBHUTE CEHCOP B M3MEPUTEIBLHYI0 KaMepy (CM. puc.
3.9) wu 3akpyTUTE HAaKWAHYIO TaliKy 10 yrmopa (cM. puc.
3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO; B U3MEpPUTETBHYIO KaMepy

[Tpu ycranoBke ACpO,-05 B repMeTHUHYIO SYECHKY CHauaja
OCTOPOYKHO BCTAaBbTE CCHCOP B BEPXHHI KOPIYC SYCHKH (CM.
puc. 3.4), a 3aTeM 3aKpyTUTE HUKHHIA KOPIyC 70 yropa (cM.
puc. 3.3).

IIpumeuanmue. [lepen coopkoit ACpO,-05 pexomenayercs cMa3aTh

BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOM IE€PMETH3HUPYIOLIME KOJIbIIA,
PAacCIOJIOKEHHBIE B BEPXHEM KOPITyCE.

Puc. 3.10. ®uxcamus ACpO; B u3BMepUTEIHLHON Kamepe
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3.3.5. Coopky cencopa ACp0O,-06 (cm. puc. 3.8) mpoBoauTe CIeAyIOMUM 00Pa30M:

1. YO6enurech B HaJIMYMM TePMETU3UPYIONIEro KoJiblla 8 Ha OOKOBOM
TIOBEPXHOCTH JIEKTPOTHOTO aHCAMOJIS.

2. Bo3pMHTE METAIITMYECKHA KOPITYC € AJICKTPOAHBIM aHCAaMOJIEM U MEIJICHHO
BCTaBbTC B MEMOpPAHHBIA KOJIAYOK 2 B BEPTHUKAIBHOM MOJOXeHHH (pucC.
3.8). MU30bITOK pacTBOpa AJIEKTPOJMTA JODKEH BBICTYIHTH uepes3
JTpeHaxHbIN KaHal 14 Ha OOKOBOM MOBEPXHOCTH JIEKTPOTHOT'O aHCAMOJISI.

3. Yaamute candeTKOi BBICTYNUBIIUE KaIUTd SJEKTPOJIUTa C OOKOBOU
TTOBEPXHOCTH KOJIITavKa.

4. 3akpyTuTe HIWKHHH Kopmyc 1 ceHcopa o ymopa. TopiioBas 4YacTh
AJIEKTPOJHOTO aHCaMOJIsl JOJHKHA HATSAHYTh CHCTEMY MeMOpaH Ha KOJIMayKe
B BUJIC 30HTA.

3.6. [TogcoequuuTe BUIKY IIHYpa aHAIM3aTOpa K ceTH nepeMeHHoro Toka 220B
c yactoroit 50 I'm.

[Tocne BKIIIOUEHHUS aHAIM3aTOpa Ha €ro JAUCIUIEE CHaydaja MOsSBUTCA 3MOJemMa
dupmel «Anbhpa BACCEHC», a 3arem HayHeTCs MPOIECC CaMOJUArHOCTHKH,
KOTOpBIX miutcs ot 3 1o 5 munyT. [locne 3aBepiieHus mpoiecca caMOANarHOCTUKH
aHAJIM3aTOP MEPEXOIUT B PEIKUM U3MEPCHHIA.
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4. YCTPOUCTBO U TPUHIIUII JTEMCTBUSI AHAJIN3ATOPA

4.1. Onucanue CBOMCTB M KOHCTPYKIIUM U AHAJIU3ATOPA.
Buewnuii BU1 aHanu3aropa npeacrasieH Ha puc. 4.1,

1

g /

Puc. 4.1. Bueurnuii Bua ananuzatopa kucinopoaa AKIIM-1-01.

3aMOK C KIIFOYOM.

[Ipo3paunas KpbIlIKa-IBEPLA.

BuHTHI, cOeIUHAIONIME BEPXHUN U HUX)KHUWA OTCEKH aHAIU3aTopa.

Kopmyc ananusaropa.

I'paduyeckmii TUCIUICH.

KitaBuarypa.

MoHTaXHBIE TTETIIH.

I'epmoBBO.

AMIIEpOMETPUYECKUI CEHCOP.

AHaJIM3aTOP COCTOUT U3 U3MEPUTEIHHOTO YCTPONCTBA U aMIIEPOMETPUUECKOTO
CEeHcopa. N3mepurenbHOE YCTPOMCTBO AMeEET MIPOYHBIH, JIATOU

©CooNooOkwh
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MbUICBJIArOHETIPOHUIIAEMBIN Kopityc 4 ctenenu 3amuthbl |P-65. [Ipounas npo3paunas
KpBIIlIKa 2 aHajdu3aTopa TePMETUYHO 3aKpbIBAeT JIMIIEBYIO MaHENb aHalIW3aTopa U
MOXKET 3aNMpaThCs HA KJIKOY JUJIS MPEIOTBPAILCHHS] HECAHKIIMOHUPOBAHHOTO JIOCTYyIa
K a”anuzatopy. Ha nuieBoil mnaHenu aHaiu3aTopa paclojioKeH TpaduyecKuit
nuctien 5 u kinaBuatypa 6. Jucriel 1 KHONKK KJIaBUATyphl UMEIOT MOACBETKY, UYTO
obJyier4yaeT IMOJb30BaHUE aHAIM3AaTOPOM B 3aTEMHEHHBIX MOMemeHusX. Kopmyc
aHaJIM3aTopa COCTOUT U3 JBYX OTCEKOB, T€PMETUYHO COEJUHEHHBIX MEXK]Yy COOOM C
MOMOIIBIO YEThIPEX BUHTOB 3, PACIIOJIOKEHHBIX MOJ MPO3payHOl KpbIIIKOH. /[Ba
BUHTA, PACIOJIOKEHHBIE CJIeBa, COBMEIIEHBI C METJISIMU, Ha KOTOPBIX OTKUJIBIBACTCS
BEpXHUN OTCEK. B HUXKHEM OTCEKE PACIHOJIONKEHBI KIEMMHUKHU IS TOAKIIOUCHUS
KaOeJel MUTaHus, TOKOBOT'O BBIXOa, CyXHUX KOHTaKTOB» U RS-kanana (RS-232 win
RS-485). Jlns repMeTHUHOTO BBOJIAa KabOeyel TOKOBOTO BBIXO/IA M «CYXHUX KOHTAKTOBY
B HIDKHEH OOKOBOW CTEHKE HHUKHErO0 OTCEKa HUMEIOTCS CHEelUalbHbIe PEe3MHOBBIC
nepeMblukd. BBoj kabenmeil  ammepoMerpmueckoro cencopa u  RS-xanama
OCYILIECTBIJISIETCS. Yepe3 OTBEPCTUS B MPaBOMl OOKOBOM CTEHKE HMKHEro OTCEKa C
MTOMOIIIEIO TEPMOBBOJIOB 8, YCTAaHOBIIECHHBIX Ha JaHHBIX KabOemnsx. biarogaps Takomy
pelIeHNI0 00EeCIeYnBAETCsl HAJIeKHAs 3allluTa OT BO3MOKHOTO TMOMAJIaHUsl BJIaru
BHYTpb Kopmyca. Jlns KperuieHusi aHaiau3aropa Ha UUTE WIK <0 MECTy»
MpeHA3HAYCHbl YEThIPE MOHTAXHBIE METJIM, pacrojaraeMble Ha THUIBHOW CTOpPOHE
KopIryca.

B 3aBucHMMOCTH OT BapWaHTa WCIOJHCHHs aHajau3aTopa (CM. M. 2) W 3agauu
UCCIICIOBAHUSI ~ aMIIEPOMETPUYECKUII  CEHCOp  MOXET  yCTaHaBIMBAThCA B
U3MEPUTENBHYIO KaMepy, CTaHAAapTHYIO CKIsIHKY bBIIK minm HenmocpencTBeHHO «I1o
MECTy», HalIpuMep, B OnopeakTop, hepMeHTep, TPyOOIpoOBO/I, ad3POTECHK U T.I.

AHanuzatop paboTaeT NOJA YIPaBICHUEM MHUKPOKOHTpOJUIEpa U HUMEET
npoctoil u ynoOHbid jis [lons3oBatenss mporpaMmublii uHTEpdelic. bosbmioi
rpadudeckuil AUCIUIeH W KJIaBHATypa W3 MIECTH KJIaBUII MO3BOJSIOT [lomb30BaTento
YIOpaBIATh pabOTOM aHAIM3aTOPa, OCYIUECTBISITH Pa3JIMYHBIE BHUbBI HACTPOEK U
KaTMOPOBOK, 3alUChIBATh W BHIBOAWTH HHGOPMAIHMIO HA JUCIUICH aHaIW3aTopa,
KOMIIBIOTEP U JIp. BHEIIIHUE YCTPOUCTBA. Y IPaBICHUE AaHAIN3aTOPOM OYEHb MPOCTO U
CBOAWTCS K BBIOOpPY HYXXHBIX ONIMA B MEHIO M OTBETaM Ha BOMPOCHI,
BBICBEUMBAEMbIC Ha JMCILICE, C MOMOINBI0 ABYX KiaBuml «Jla» (BBom) m «Her»
(Copoc). OyHKIHEH OCTAIBHBIX YETHIPEX KIJIABHII SIBIISICTCS MEpEMEIICHHE Kypcopa
Ha JUCIJIEE aHaAlIW3aTopa WM YCTaHOBKA BBOJAMMBIX HHU(P MOAOOHO KIABHUIIIAM
«OONBIIIE» «MEHBIIEe». ANTOPUTMBI YMHPABICHUS MOCTPOCHBI TaKUM 0Opa3oM, YTO
aHAIM3aTOP «BEACT» ONEPaTOpa, UCKIII0Yasi BO3MOXKHBIE OIMMOKU B €ro padoTe.

WNurepdeiic  [lonp3oBaTenss W OporpaMMHOE  OOECIEUYEHHE  peaTu3yloT
BBITIOJIHEHUE CIEAYIOMUX GYHKIUNA U PEKUMOB padOThI aHAIM3ATOPA!
- YCUJICHHE CUTHAJIOB aMIIEPOMETPUUYECKOr0 CEHCOpa U BCTPOEHHOIO JaTyMKa

TEeMIIePaTypPhl, UX MIPEOOPa30BAHUE U OTOOPAKEHUE HA JUCIUICE,

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aMIepOMETPUUECKOTO

CEHcopa,

- BbIOOp WU3MepAEMOW BEIUYMHBI MapIUAIbHOTO JIABJIEHUS KHCIOPOJa,

MPOLIEHTHOTO COAEPKAHUS NI MAaCCOBOW KOHIIEHTPALUU;
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- BbIOOp yAOOHOW I omeparopa €IUHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO
MOCJIEAYIOIINX MEPEXOA0B B APYTUE €INHHULIBI;

- KaIMOpOBKY aHAIM3aTOpa MO0 MOBEPOYHBIM Ia30BbIM CMECSIM, aBTOMATHUECKYIO
KaIUOPOBKY MO aTMoc(epHOMY BO3JyXy HACBHIIIECHHOMY IapaMH BOJbI U
CIIelMAJIbHBIC KAIMOPOBKU JIJISI 0OECIIeueHUs] U3MEPEHU B HEBOJIHBIX CpelIax:
COKH, MMUBO, KYJIbTYPaIbHbIE KUIKOCTH, OPTaHUUYECKUE KUJIKOCTH U T.II.;

- HACTpOWKYy cTaHmapTHoro tokoBoro Beixoma (0-5, 0-20, 4-20 MA) Ha
TpeOyeMbIil Juana3oH MU3MEPEHUs] ¢ BO3MOXKHOCTHIO aBTOMATHYECKOIO
U3MEHEHUsI MaciiTaba IIKajlbl CaMOMHCIa B CiIydae MPEBBIIMICHUS BEPXHETO
Ipejiesa U3MEpEeHUs ¢ OJHOBPEMEHHOW aBapUMHON CUTHAIU3ALIUEH;

- YCTaHOBKY BEpPXHEro M HWIKHETO MPENESIOB cpadaThIBAaHUSI CUTHAJIM3AIUU C
ABTOMATUYECKUM  ONPEACICHUEM  30HBI  TUCTEpe3uca H  mepenayei
YIPABJISIIOIINX CUTHAJIOB € MOMOIIBIO «CYXHUX KOHTAKTOBY;

- BO3MOXHOCTb BHECECHHSI KOPPEKIMU B MTOKA3aHUS aHAIN3AaTOPa B 3aBUCHUMOCTH
0T 0apOMETPUYECKOTO JaBIEHUS U COJIEHOCTH;

- aBTOMAaTHUYECKOE YCTPAHEHHE CHCTEMATHUYECKUX IMOTPEHIHOCTEN H3MEPEHUH,
00yCJOBJIEHHBIX 3()(PEKTOM «OXJIAXKIACHUS MEMOpPAHBI» M <IOTPEOJICHHEM»
kuciopona camum AC;

- mepenavy WH(GOpPMAIMK Ha KOHTPOJUIEp WU mepcoHanbHblid kKommbioTep (ITK)
¢ moMotIbsio nudpoBsIx kKaHATOB RS-232 nunu RS-485;

- TOPOTOKOJMPOBAHME OTCUETOB IIOKAa3aHUM aHaauM3aTopa BO BHYTPEHHIOIO
SHEPrOHE3aBUCUMYK) NaMiITh C 33JaBa€MbIM IE€PHUOJIOM, BO3MOXHOCTH
nepeladd  3anpoTOKONMPOBAaHHBIX JaHHbIX Ha [IK um BeIBOga Ha aucruien
aHAIM3aTOpa B TAOJMYHOM WIIH TPAPUIECKOM BHUJIC;

- 3amIuCh OTCYETOB IOKAa3aHWM aHaau3aTopa MO KOMAaHJIE C KIAaBHATYpbl B
AJIEKTPOHHBIN OJIOKHOT ¢ BO3MOXKHOCTBHIO MX mepegaud Ha [IK u BeIBoja Ha
JTUACIIJIEH aHAJI3aTOopa,

- BbluucieHue BenuuuHbl bBIIK mo pesynpraram wu3MepeHuid € y4eTOM
pasBenenus cornacHo metoauke [THJD 14.1:2:3.4.123-97.

Kaxnprit u3 BapuanToB ucnonHeHus: ananuzaropa AKIIM-1-01 opuentupoBan Ha
KOHKPETHBIE 00J1aCTH HAPOJHOTO XO35SUCTBA M KOHKPETHBIC 33/1a4l aHATUTHYECKOTO
KOHTPOJISI KHCIOpoja. B  3aBucMMOCTH OT 0OJacTH TPUMEHEHHS U 3aJa4d
WCCJICIOBAHMSI  QHAIM3aTOP  KOMIUIEKTYETCS ~ CHEIUaIbHO  pa3paboTaHHBIM
aMIIepOMETpUYECKUM ceHcopoM. biarogaps ynusepcaibHocTH aHanu3zaTtopa AKIIM-
1-01 xaxxapIii CEHCOP COBMECTHM C U3MEPHUTEIBHBIM YCTPONCTBOM aHAIU3aTOPA.

4.2. Onucanue CBOMCTB M KOHCTPYKIUM aMII€POMETPUYECKHX CEHCOPOB.

AMIIepoMeTpUUYEeCKrue CEHCOPHI, ucmonib3yeMble B aHanu3zarope AKIIM-1-01, mo
CBOMM (YHKUHMOHAJIbHBIM BO3MOXKHOCTSIM JIEJISTCSL Ha JiIBa THIIA: CEHCOPBI
napruansHoro  mgaieHust  kuciopona (ACpO;) ©  CEHCOPBI  KOHIEHTPAIUH
pactBopeHHoro kuciopona (ACcO,) [1,2].

AMniepoMeTpHYecKie CEHCOPHI IMapluanbHOro jgaBnenus kuciaopoaa (ACpO,)
MOTYT HNPUMEHATHCSA Ul aHAIM3a Kak ra3oo0pa3HbIX, TaK W KUAKUX cpel. Takue
CEHCOpBbI 00JIaJal0T BBICOKOW CEIEKTUBHOCTBIO K KHUCIOPOAY M HE MOJBEPKEHBI
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BJIUSIHUIO JPYTUX DBJICKTPOXMMUYECKH AKTHBHBIX Ta30B, HMOHOB, OMOJIOTMYECKUX
MOJIEKYJT ¥ OKHUCIUTEIIbHO-BOCCTAHOBUTENIbHBIX CHCTEM, MPUCYTCTBYIOIIMX B
aHanusupyemoii cpene. Ilpororunom ACpQO,; sBasercs anekrpon Kiapka [3]. OO0
«bupma «Anppa BACCEHC» Beimyckaer mectb Moaudukammii  ACpO,,
KOHCTPYKIIMM KOTOPBIX pa3pabOTaHbl C YYETOM OCOOCHHOCTEH U cHelupuKu
MIPOBEICHUS] U3MEPEHUHN B Pa3JIMYHBIX 00JIACTAX HAPOJIHOTO XO35MUCTBA MPHU PEIICHUU
Pa3HOOOpa3HBIX 3a/a4 AHAIMTUYECKOrO KOHTPOJsS Kuciopoja. KoHCTpyKTHBHBIE
napaMeTpbl M MaTepHalibl 3JEMEHTOB KaXXJIOr0 BapHaHTa HCIOJHEHHSI CEHCOopa
ONTHUMU3UPOBaHBI, YTO obecneunsio aHanuzaropam kuciopoaa AKIIM-1-01 nyymue
METPOJIOTUYECKUE U IKCIUTyaTallMOHHbIE XapPAKTEPUCTUKU MO CPaBHEHHUIO C
U3BECTHBIMHU 3apyOECKHBIMU U OTeuecTBeHHbIMU aHanmoramu. ACpQO, 0051a1a10T O4EHb
HU3KUM MOTpeOJeHUEM KHUCIOpoJa W3 aHalnu3upyemon cpeabl. biaromaps stomy
CBOMCTBY 00€CIeunBaeTCA «HEpa3pyIIAOIINA KOHTPOIb» aHAIU3UPYEMOM KUAKOCTH
U JIOCTUTaeTCsl BBICOKAs HAJEKHOCTh M JOCTOBEPHOCTh PE3YJIbTATOB HM3MEPEHUH.
CeHcopbl ATOrO THUIA KamUOpPYIOTCS MO arMocepHOMY BO3AYXY, AOJITOBEYHBI,
IPOCTHI U HENOPOrH B 3KCIUTyartauuu. Takue ceHcopbl B komiuiekte AKIIM-1-01
MOTYT MCIOJIb30BaThCs JJisl aHalIM3a KUCIOpPOAAa B raszax, B NPECHBIX U COJIEHBIX
Bojax. Ilpum wu3mepeHussix B coJieHbIX Bojax B anHamuzatope AKIIM-1-01
PEeIyCMOTPEHA BO3MOXKHOCTh BHECEHHUSI KOPPEKIMM Ha coyieHOCTh. [lompaBka Ha
COJIEHOCTh JIOJI’KHA BHOCUTBHCS IO PE3yJIbTaTaM KOHAYKTOMETPUUYECKUX U3MEPEHUH B
nepecuere Ha NaCl. Amnepomerpuueckue cencopsl ACpO, B komiuiekte AKIIM-1-
01 w™moryr Takke WHCHONIB30BAThCS [UIs M3MEPEHHM MaccoBOM KOHIIEHTpalluu
KHUCIIOPOJa B KYJbTYPAJbHBIX KUAKOCTIX OMOTEXHOJIOTMUYECKUX MPOU3BOACTB, MUBE,
BUHE, MOJIOKE, COKax W JAp. KUAKOCTsX. i1 mpoBeneHHs] TaKMX H3MEPEeHUN B
ananuzatope AKIIM-1-01 npegycmoTpeHa MeToAMKa CIEHHATBHON KanuOpOBKU
ceHcopa 1o armocepHomy Bo3nyxy. ClenyeT 3aMeTHTb, YTO TaKHUE€ H3MEpPEHUS
OyIyT MPOBOAUTHCS C MEHbBIIEH TOYHOCTHIO MO CPAaBHEHUIO C HM3MEPEHUSIMU
KOHIEHTpPAIMU KUCIOPOJa B BOJHBIX PacTBOpax. ITO OOBIACHIETCS TEM, YTO CUTHAI
ACpO, mpsiMO TpPOMOPLHMOHAJIEH MapIUAJIbHOMY JaBICHUIO KHCIOpOJa, a
TeMIlepaTypHble 3aBUCUMOCTU KO3(DPUIIMEHTOB PAaCTBOPUMOCTH KHUCIOpOJa B ATHUX
KUIKOCTSIX HE SBISIOTCS JIOCTOBEPHO YCTAHOBJIEHHBIMH. bojee anekBaTHBIMU
JAHHOW  3a/Jaye  KCCIEOBaHUS  SBJISIOTCA  aMIIEPOMETPUYECKHUE  CEHCOpHI
KOHIIEHTpaluu pactBopeHHoro kuciopona ACcO,.

AMIIEpOMETPUYECKHE CEHCOPBl KOHIIEHTPAIlMKM PACTBOPEHHOIO  KHUCJIOPOJa
(ACcO;) MoOryT HUpUMEHATBCS Ul aHajdW3a IKHIKUX Cpeld C HEU3BECTHBIMH
KoadpuIeHTaMu pacTBOPUMOCTH Kuciaopoaa. CeHcophl 3TOT0 TUNa, o0anas TeMu
xe pocrouHctBaMu 4Tto u ACpO,, oTiaMyYalTCs CBOMMHU (YHKIIMOHAJIbHBIMU
CBOMCTBaMHU, a UMEHHO, u3MeputTeiabHbli curHanl ACcO; npsiMo MpomnopruoHaIeH
MacCOBOM KOHIIEHTpPAllUU PACTBOPEHHOTO KUCIOPOAA B aHAJIU3UPYEMOU KUAKOCTH.
Jl7ist 3TOrO THUIMA CEHCOPOB HE TpeOyeTcs BHECEHHWE KOPPEKIMH Ha TeMIEPATypPHYIO
3aBUCUMOCTb KO3(PUIIMEHTa PACTBOPUMOCTH KUCIOPOAA B UCCIEyEMOUN HKUAKOCTH.
KanubpoBka TakMX CEHCOPOB MOKET MPOBOJUTHCSA MO JUCTUIUIMPOBAHHON BOJAE U
COJIEBBIM pACTBOpaM, HACBIIIEHHBIM KHUCJIOpPOJAOM Bo3ayxa. I[lpumopurer cosnanus
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AC, pabotarolmux B peXKHME H3MEPEHUsT MacCOBOW KOHIEHTPALMH KHCIOPOJa,
npuHaIexKuT pupme «Ansha BACCEHC».

Konctpykius ACpO,-01 sBusiercs 0a30BOMl MOJENBIO aMIEPOMETPUUYECKHX
CEHCOPOB MapIHaNIbHOro NaBieHus kuciopoaa. Buemnuit Bug ACpO,-01 nokazan Ha
puc. 4. 2.

,‘ D 1 - raiika
| | ] 2 - KOJIMa40K MeMOpaHHBIH
14N 3 - KOJIBIO YIJIOTHUTEIBHOE
> pd
% E 4 - XONBIO YIJIOTHUTENBHOE

5 - pacTBOp PAEKTpOIHTA

6 - amox Ag/AgCl

2
- 7 - 1aTYHK TeMIIePaTyphl
AR . ‘ _ 3 8 - MeMOpaHa 3anuTHas
9 - cTekJITHHAA THJIb3a
W 4 10 - xkabenn

11- Tpy6ka TepMoycaqHas WU

YITOTHUTEIbHBIH KOJIIAa4y0K
12 - mem0Opana razompoHuiaemas

13 - xaTox

O A
o A

14 - oTBepcTHE ApEHAKHOE

15 - mpope3b B KopIyce

Puc. 4.2. Buemmnuii Bug ACpO,-01, ACp0O,-02, ACpO,-03 u ACpO,-04.

ACpO,-01 mpencraBnsieT coO0H AIECKTPOIUTUIECKYIO SIUCHKY, 00pa30BaHHYIO
AJCKTPOAHOM cHCcTeMOM - KarogoM 13 w®  XsopcepeOpsHbIM  aHOJIOM 6,
MOTPY’)KCHHBIMH B PacTBOP  DJCKTPOJIUTA 5. DIJIEKTPOXMUMHUYECKas sUcika
pacmoiokeHa B KOpIyce 2 ¥ OTACJICHa OT aHAIM3UPYEMOH CpeJIbl Ta30MPOHUTIAEMOI
MeMOpaHoii 12. DeKTpoHas CUCTEeMa 3aKpETUIeHa B CTEKJISTHHOW IMJIMHIPUIECKOM
rb3e 9 Tak, uTo Karoj 13 pacrosoxeH B0 €€ OCH U KOHTAKTUPYET C paCTBOPOM
AIEKTPOIUTA 5 CO CTOPOHBI TOPIIOBOM YacTH THIB3BI 9, a XJopcepeOpsaHbIid aHo ] 6
pacroyio)keH Ha OOKOBOW MOBEPXHOCTH THIB3BI 9. ['azomponuriaemas memoOpana 12
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3aKperyieHa Ha TOPIIOBOM dYacTW Kopmyca 2. I'epMeTH3amus 3JIEKTPOIHTHUYECKON
STYCHKU OCYIIECTBIISIETCS C TIOMOIIBIO YIJIOTHUTENBHOTO KOJbIla 3 U raiiku 1. Ha
OOKOBOI1 MMOBEPXHOCTH KOpIyca 2 UMEETCs IpeHakHOe oTBepcTre 14 nmns ynaneHus
n30bITKAa pacTBOpa AJICKTPOJIUTa 5. AHanu3aTopbl Ha 0a3e aMIIEpOMETPHUUYECKOTO
ceHcopa ACpO,-01 cHaGkeHbI CHCTEMOH TEPMOKOMIICHCAIIMH, BBOAMMOW Ha
CBOWCTBA Ta30NpPOHMIIAEMONW MeMOpaHbl W/WIKM TEMIIEPATypHYIO 3aBHCHMOCTB
pacTBOPUMOCTH KHCIopona B Boje. JlaTumk Temmeparypbl / BIAsH B TOPIOBYIO
JacTh CTEKJITHHOM THb3bl 9. PacmonioxkeHue qaTurka TeMrepatypsl 7 1 katona 13 B
HETMOCPEJICTBEHHONH OJIM30CTH OT aHAJU3HPYEMOM IKUIKOCTH OOECIECYMBAIOT
BBICOKYIO TOYHOCTh M JKCIIPECCHOCTh M3MEPECHHMH. Takoe pacIioyioKeHUE IaTyuKa
TEeMIlepaTypbl 7/ TO3BOJIIET HWCKIIOYUTH OIMMOKH IPU KaJTMOPOBKE CEHCOpa II0
aTMOC(EpHOMY  BO3IyXy, BO3HUKAIOIINEC W3-32 «OXJKICHUS» MEMOpaHbI
BCJICAICTBUE HMCIAPCHUS BJIArM ¢ €€ MOBEpXHOCTH. CXOJCTBO MOCTOSSHHBIX BPEMCHH
OTBETa aMIIEPOMETPUYECKOTO CEHCOpa Ha W3MCHECHHS KOHIICHTPAIMHM KHUCIOPOJaa U
TEMITepaTypbl AHAIM3UPYEMON JKHIKOCTH IIO3BOJISIET CHU3HWTHh JTHHAMHYECKYIO
MOTPEITHOCTh U3MEPECHUH W O0ECIEeYUTh BBICOKYIO TOYHOCTH TEPMOKOMIICHCAIIHMH.
ACpO,-01 moxeT ycTaHaBIMBATHCS B NPOTOYHYH) H3MEPUTEIBHYIO Kamepy U B
craumapTable  ckigHkd  BITK-150-29/32-14/23  (IlpomsBogutens - OO0
"Crexnonabcepsuc”, r. Kinun, M.O., mmdp npu 3akaze 560). bnarogaps mamomy
NOTPEOJICHUIO ~ KUCJIOpOJa  aMIEPOMETPHUYECKUM  CEHCOPOM, OH  MOJXKET
UCIIOJIB30BAThCS IS «iN VItro» u3mMepeHuii.

Koncrpykuusa ACpO,-02 ornmuaercss ot 6a3oBoit monenun ACpO,-01
KOHCTPYKIIMEH, TIO3BOJISIFOIIEH MPOBOANThL M3MepeHus B mukponpodax (50 mxim). B
atoM ciydae ACpO,-02 ycraHaBnMBaeTCsl B H3MEPUTENBHYIO KaMmepy s
«mukpoananuza» (MKMA).

Koncrpyknusa ACpO,-03 ornmuaercss ot Mozaenu ACpO,-01 mnossleHHON
qyBCTBUTEIHHOCTBIO U TIPEJICIIbHO HU3KOH BEIMYMHON OCTaTOYHOTO TOKA.

Koncrpyknusa ACpO,-04 oriamuaercs ot moaenun ACpO,-03 Hammunem
JOTIOJIHATEIBbHON 3aluTHOH MemOpanbl 8 (cMm. puc. 4.2), pacrooKEHHOH Ha
BHEIIIHEW TOBEPXHOCTH Ta30ompoHHIlaeMoi MemOpannl 12. Hammume memOpaHbl 8
o0ecrieunBaeT JOMOTHHUTEIBHYIO CTEMEHb 3alllUThl 3JCKTPOJHOW CHUCTEMBI U
ra3omnpoHUIlaeMOl MeMOpaHbl 12 OT TOBPEXJICHWM, BBI3BAHHBIX IEperaJaMH
TABJICHUHN B aHAIM3UPYEMOH JKMJIKOCTH W HAJIMYMEM B HEl TBepAbIX dacTuil. Kpome
TOro, Oyarojapsi 3amUTHOM MeMmOpaHe 8, CHM)KAeTCsl 3aBUCHMOCTH TOKAa3aHUM OT
CKOPOCTH TTOTOKA aHAJIM3UPYEMOU JKHUIKOCTH.

bnarogapss stum cBoiictBam ACpO,-03 u ACpO,-04 Hamm mmpokoe
IPUMEHEHHE B TEIJIOPHEPTETHUKE W MPOMBINIJICHHOCTH TIPHU OMPEIEICHUH CIIETOBBIX
KOJIMYECTB KHUCTIOPOJIa B )KUIKOCTSIX, HAIIPAUMEp, IPH aBTOMAaTHIECKOM XUMKOHTPOJIC
nponeccoB BojonoArotoBku Ha TOLI, I'POC, ADC u Ttemnocetsx. [l pemeHus 3Tux
3agau ACpO,-03 u ACpO,-04 ycraHaBauBarOTCS B MPOTOYHBIE H3MEPUTEIIbHBIC
KaMepbl, CHa0)KEHHBIC BCTPOCHHBIM OOpaTHBIM KianaHoM (cM. puc. 3.2). Beicokue
METPOJIOTHYECKHE XapaKTEPUCTUKH, CBONCTBEHHBIE JTHM CEHCOpaM, OOecTeymin
KHEpa3pyIIAIIHMI» KOHTPOJb aHAJTU3UPYEMOU MPOOBI, YTO TMO3BOJHMIO OTKA3aThCs
OT MEPETUBHBIX YCTPOUCTB M CTAOMIIN3aTOPOB Pacxo/a, TPAAUIIMOHHO MTPUMEHSIEMBIX
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B aHAJIOTMYHBIX NpUOOpax 3apyO0eHOro W OTEYECTBEHHOTO MPOU3BOACTBA. Jpyroii
BaXHOU 0c00eHHOCTHIO ceHCOpoB ACpO,-03 u ACpO,-04, BRITOJHO OTIHWYAIOIICH
ananmuzatop AKIIM-1-01T oT u3BECTHBIX aHAJIOTOB, SBISETCS HE3aBHUCHUMOCTD
MOKa3aHUM OT TMPUCYTCTBUS B AaAHAIM3UPYEMOW JKUJIKOCTH PACTBOPEHHOIO
MOJIEKyJIIpHOrO Bojoponaa (mpoaykra koppos3uu). B anammsarope AKIIM-1-01T
BIICPBBIC PEaM30BaHbl YHUKAJIbHBIC METOAMKHA pacueTa M aJIrOPUTMbI BHECCHUS
TEPMOKOMIICHCAIIUM, YYUTBHIBAIOIINE SIBJICHUS JBOWHON COpOLMH KHUCIOPOJa,
HEJIaBHO OOHAPYKCHHBIC B MUKPOIPaMMOBO# 00J1acTH KOHIIeHTpatwmii [4,5].

Koncrpykiusa ACpO,-05 otnnuaercst ot 6azoBoit mogenu ACpO,-01 tem, uto
aMIIEPOMETPUYECKUNA  CEHCOp  YCTAHABJIMBAETCS B  TEPMETHUYHYIO  SUCHKY,
NpelHa3HAaYeHHYIO JJIA MPOBEJCHUS M3MEpeHuM Kuciopoja Ha riayoune no 20 wm.
Buenmnuit Bun ACpO,-05 noka3zan Ha puc. 4.3.

['epmeTnuHas siueiika, coctosmas u3 kopmyca 2 (cm. puc. 4.3) u raiiku 4,
U30JIMPYET aMIIEPOMETPUYECKUNA ceHCop 1 0T aHaTU3UPyEeMOil JKUJKOCTH C TTOMOIIBIO
YIUIOTHUTENBHBIX Kojiell 3, 5 u 6. Ilpu 3akpydyuBanuu raiiku 4 10 ymopa KoJiblo 6
nehopMHUpyETCS M TepMETH3UpyeT JpeHakHoe orBepctue 7. Kopmyc 2,
BeIcTynawomui 3a npegensl ACpO,-05, 3amuinaer 4yBCTBUTEIbHYIO YacTh CEHCOpa
OT BO3MOXHBIX YJIapOB O JTHO BOJ0O€Ma WJIU TBEpJible MpeaAMeThl. B HikHeW vactu
KOpIyca 2 BBIIIOJIHEHbl YEThIPE OKHA, Yepe3 KOTOpbIE My3bIPbKU BO3/yXa CBOOOIHO
BBIXOJT TpU TOTPY)KEHMH ceHcopa Ha riayouny. Cdepudeckas ¢opma
gyBcTBUTENbHOU moBepxHOCTH ACpO,-05 Takxke crnocoOCTBYeT CBOOOJIHOMY
yAAJIEHUIO TYy3bIPbKOB BO3/YyXa, MOAHUMAIOIIMXCS BBEPX B MPOIECCE adpaluu.
Marnoe notpebienue kuciopona anektpogHoit cucremoir ACpO,-05 u nmocraTouHo
OoJIbIIIE OKHA B HIDKHEH YacTH Kopiyca 2 Mo3BOJISAIOT ucoiab3oBaTh AKIIM-1-0111
JUISE U3MEPEHHUM KHUCIIOpoJla KaK B IEpPEeMENIMBAEMbIX, TaK U B HEMOJBHXKHBIX
xuakocTsax. Haubonpmee pacnpoctpanenre ananuzatopsl AKIIM-1-011T momyuwnmm
Ha CTaHIMAX a’palui U OMOJIOTHYECKON OYMCTKH CTOYHBIX BOJ, B PHIOOBOIYECKHUX
XO35UCTBaX W TMPH DKOJOTHYCCKOM MOHUTOPHUHIE MPHUPOIHBIX W CTOYHBIX BOJI.
Ananmuzatopsl AKIIM-1-01I1 moryT Takxke ucnoyib3oBathes ais onpeaeneHus: bITK.
Jlisi mpoBeleHUs TaKUX HM3MEPEHUN HEOOXOAMMO OTKPYTHTh Taky 4 WU JOCTaTh
ACpO,-05 u3 xopmnyca 2. Ilpu mpoenenum usmepenuid BIIK B crangapTHBIX
CKJISIHKax raiika 4 MOXeT ocTaBaThCs Ha ceHcope (cM. puc. 3.4).




25

. AMIIEpOMETPUYECKUNA CEHCOP.
. 3alUTHBINA KOPITYC.

. Konp110 ymioTHUTEIBHOE.

. 3amuTHas ramka.

. Konbp1o ymiotHuTensHoe.

. Konp1o yrmioTHUTEnBHOE.

. JIpeHaxxHO€e OTBEpCTHE.

<N bW =

Puc. 4.3. Buemnuii Bug ACpO,-05 nmorpy’kHoro tumna.

Moaudukauus cencopa ACpO,-06 ornnuaercs ot 6a3zoBoit mogenu ACpO,-01
TE€M, YTO €ro KOHCTPYKIUS BBINOJHEHA U3 MAaTE€pUalOB BBIIEPKUBAIOLIUX
temrepatypy 143 °C u u3dbirounoe nasienue 3 arM. biaarogaps 5ToMy KOHCTPYKIUS
ACpO,-06, nokazannas Ha puc. 3.8, BbLIEpKUBAET HEOTPAHUYECHHOE KOJIUYECTBO
[UKJIOB CTEPUIM3ALUUA OCTPHIM MapoM. DJIEKTPOJHAs CHCTEMa CEHCOpa, COCTOSINAs
U3 aHoja 6, karona 13 M pacTBOpa 3JIEKTPOJIMTA, pa3MelleHa B KoJmayke 2 u3
IUTACTMACChl, YCTOWYMBOM K BBICOKUM TeMIlepaTypaM W JaBiieHusM. Ha ToprioBoi
MOBEPXHOCTH KOJIavyka 2 3aKperuieHa cHcTeMa MeMOpaH 12, BbIIep KUBaroIas
nepenaabl AaBJICHHUS, BO3HUKAIOIIME B IPOIECCE CTEPUIIM3AIMHA CEHCOpPa OCTPBIM
napoMm. C 3ToH 11e/1pI0 Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOI'O KOJIayka 2 TaKke
PacIojoKeH KOMIIEHCATop JaBiieHus. biaronmaps pe3uHOBBIM KojbliaM 3, 4, u 8
oOecrieynBaeTCs repMEeTH3aNNS JIEKTPOJTHON CHCTEMBI CEHCOpa NMPU HAaBUHYHWBAHHUH
HIKHero kopmyca 1 Ha xopmyc cencopa 15. Ha kopmyce 15 ceHcopa 3akperuieH
pazbeMm i mojAkroueHus: kadens 10, COemUHSIONEro CEHCOp C U3MEPUTETbHBIM
yctpoiictBom AKIIM-1-01. Cencopsr ACpO,-06 BBIMYCKAIOTCSA B HECKOJIBKHUX
BapUaHTaX HCIOJIHEHUS, OTIUYAIONIMXCS Ta0apUTHBIMU U TPUCOCTUHUTEIHHBIMU
pasmepamu. YHupunurpoBanusie pazmepsl ACpO,-06 mo3BOJISIOT UCIONB30BATH ATH
CEHCOPBI VISl AHATTMTUYECKOTO KOHTPOJISI KUCIOPO/Ia B OMOJIOTMYECKUX KUIKOCTSIX B
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dbepmenTepax M OMOpeakTopax OTEYECTBEHHOTO U 3apyOe’KHOTro MPOM3BOJICTBA.
O6o3HaueHuss ¥ YHUDUIIMPOBAHHBIE pa3MEpPbl BAPUAHTOB HCIIOJHEHHUS CEHCOPOB
ACpO,-06 npu 3akaze U B JTOKYMEHTALlMU JPYTOTr0O W3JENusl NMPUBEJICHBI B TaOIHIIE

Ha puc. 3.8.

4.3. Onucanue KOHCTPYKIIMHU
U3MEPUTEIbHBIX Kamep.

Jna  pewenus  psnpa
KOHKPETHBIX 3a1a4y
aHAJIUTUYECKOTO KOHTPOJIS
kucioponga (Gupmoit  «Anbda
BACCEHC» BBIITYCKAIOTCS
HECKOJIBKO MO U (DHKAITHHA
U3MEPUTEIBHBIX KaMep.

HUsmepurenbHas —kamepa Ui
MUKpPOAHAJIH3a (MKMA)
nokazana  Ha  puc. 4.4

Amnepomerpuueckuii cencop 1
YCTaHABIMBAETCS B KOpIyC 2
W3MEPUTENBHOM  KaMepbl |
¢dbuKcHpyeTCs B HEH ¢ TTIOMOIIBIO
raiiku 3. UyBcTBUTENbHAS YaCTh

N

AN

1. AMNEepoOMETPUYECKUA CEHCOP.

2. Kopnyc usmMeputTenbHOW KaMepbl.
3. [alika.

4. YNNOTHUTENbHbLIA KONMayoK.

5. BxogHoW Wryuep.

6. BeixogHoW WTyLep.

Puc.4.4. iamepuTenbHaa Kamepa And MUKpoaHanuaa.

CEHCOpa repMETU3UPYETCS C MOMOIIbIO YIUIOTHUTEIBHOTO PE3UHOBOrO Kojmnauka 4
Ipu 3aKpyuyuBaHuM Taiku 3. J[ns BBOAA aHAIM3UpPyeMoW MPOOBI MPEITyCMOTPEH
BXOJNHOW mTynep 5, a mnms Beixoga mrynep 6. C momompio MKMA MoxHO
IIPOBOJIUTH U3MEPEeHHsI B MUKpooObeMax xuakoctedd (50 Mki) u razoB. C momMoIisko
JAHHOM KaMepbl MOKHO TaK)Ke MPOBOJIUTH U3MEPEHHS B MUKPOTIPOOaX KPOBH.

H3MepuTenbHbIe KaMepbl JUlsl aHain3a B oToke ra3zos (MKIII)
u B notoke xuakocrer (MKIDK) nmoka3ansr Ha puc. 3.2, puc. 3.9 u
puc. 3.10. KOHCTpYKIIMN 3TUX WU3MEPHUTEIBHBIX KaMep OTIUYAIOTCS
or UKMA pacrnonoxeHnem BXOJHOTO M BBIXOJHOTO IITYLEPOB, a
Takke crnocodom repmerusanuu AC.

Koncrpykuus HWKIDK ormuuaercs or UKIIDL wanuuuem
oOpaTHOrO  KJjamaHa, pacHoJOKEHHOr0O B  HIDKHEH  YacTh
U3MEPHUTEILHOM KamephI (cM. puc. 4.5).

Puc. 4.5. O6parnsriit kinanan B UKIDK
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OOparHbIii KJamaH YyCTaHABIMBAETCA HA HWKHUN IITyIEp, KOTOPBIA
3aKpy4YUBaCTCs B U3MEPUTEIIbHYIO Kamepy (cM. puc. 4.6).

Puc. 4.6. YcranoBka oOpaTHOTO KjarnaHa Ha MITYIEep

B nanHbBIX KOHCTpyKUMSX 3yekTponHas cucrema AC repmMeTusupyercs ¢
nomMoIipio Koibiia 4 (cM. puc. 4.2), yCTaHOBJICHHOTO Ha OOKOBOW IMOBEPXHOCTH
MeMOpanHoro konmauka 2. Ilpu 3akpyumBanumm raiikm (cM. puc. 3.10) pesunoBoe
koublio 4 (cM. puc. 4.2) nepekpoiBacT aApeHakHoe oTBepetre 14 B kopnyce AC. s
KpPEIUICHUS W3MEPUTEIBHBIX KaMep Ha IIWTE WIH <0 MECTy» IMPEayCMOTPEH
CICIUANBHBIA JEP’KaTeIh, BXOAIINN B KOMIUICKT TMOCTaBKHU. lIprcoenuHuTeIbHBIC
MITyIIepa pacCYMTaHbl Ha ToaABosAMe TpyOku u3 I[IBX ¢ BHyTpeHHUM nuamerpom 6
MM. Ha nuHMM BXxoJa MOXKET ycTaHaBIMBaTbes (GUiabTp, 3anumatommii AC ot
TBEPJbIX YACTHII MPUCYTCTBYIONIUX B aHAM3UPYEMOH JKUJIKOCTH WJIH Ta3e.

H3mepuTenbHas KaMepa JUIsl aHaIu3a JbIXaTeabHbIX ra30Bbix cMeceit (MKJII)
ommnyaercss or MUKMA T1eMm, 4To €€ BXOJHOW M BBIXOJHOW IITYyUEpP HMEIOT
yauuimpoBannsie pasmepsl F22. bmarogaps stomy UKD ¢ ACpO,-02 moxer
yCTaHaBJIMBATLCSA B JIbIXATENIbHBIA KOHTYp anmapaTroB MCKYCCTBEHHOW BEHTHJIALIMU
JIETKUX, HApKO3HO-JbIXaTeIbHON amnmapaTyphl, TUIIOKCUKATOPOB U B Jp. alIapaTsl
MEUITUHCKOTO Ha3HAYCHHS.

4.4. IlpuHuun padéoThl aHAIU3ATOPA.

PaboTa ananm3aTopa ocHOBaHa Ha MOJSpHU3alMU KaTona HanpspkeHneM — 0.6 B
OTHOCUTEJILHO BCIIOMOTaTEILHOTO 3JIEKTPOJA U HU3MEPEHUM TOKa JENOJspU3alluy,
BO3HUKAIONIETO B pe3yibrare AuQGy3ud KHCIOPOJa W3 HCCICTyeMOW Cpeabl, H
MOCJIEAYIOWIEN JIEKTPOXUMHUYECKON PEAKIMU €r0 BOCCTAHOBJIEHUS, NMPOTEKAOIIEH
0 CXeMe

O, + 2H,0 + 4e~ = 40H~ (1)
Curnaniel AC M JaTtymka TEMIEpAaTypbl YCHUIMBAIOTCA B NPEABAPUTEIBHOM

yCWINTENIE, HOPMHPYIOTCS W orudpoBbBatoTcsa. [lociae pacdyeToB W BHECCHHUS
ABTOMATUYECKON KOPPEKIIMM Ha TEMIEPATYPHYI 3aBUCUMOCTh KO3 (UIIMECHTA
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IPOHUIIAEMOCTH KUCIIOPOJa B Ta30IPOHUIIAEMON MeMOpaHe W/Wii TeMIepaTypHYIO
3aBUCUMOCTh KOX(Q(QUIMEHTa pacTBOPUMOCTH KHCIOpOAAa B BOJE, pe3yjbTar
oToOpaxkaeTcd Ha JUCIUIEE AaHAJIU3aTopa B BBIOPAHHOM ONEpaTOPOM EAMHHIIE
u3Mepenus. OTHOBPEMEHHO pe3yJIbTaT U3MEPEHUS MOXKET BHIBOJUTHCS B aHAJIOTOBOM
dbopme uepe3 TokoBsli Beixoq 0 — 5, 0 =20 unu 4 —20 MA, a Takke yepe3 HuppoBbie
nopthl RS-232 unu RS-485. Pe3ynbrarthl u3MepeHUil MOTYT Take 3alUChIBATHCS BO
BHYTPEHHIOIO DJHEPrOHE3aBUCUMYIO MaMsITh B pEXUMax MPOTOKOJIMPOBAHUS H
AIIEKTPOHHOTO OJIOKHOTA.

5. OBIIUE CBEJEHUSI.

5.1. O6uue cBeeHnst 00 M3MepsieMbIX BeJIMUMHAX U eTUHULAX U3MEPEHUSI.

Pe3ynbTaToM aHaTUTUYECKOTO KOHTPOJISI KHUCJIOPO/ia B ra3ax MPUHATO CUYUTATh
ero mapimansHoe nasienue (pO;) win koHuentpanuio (cO,). Tloa mapiuanbHBIM
JaBJICHUEM KHUCJIOpOJa B Ta30BOM CMeCH MOHUMAIOT Ty YacTh OOIEro JaBJiCHUS,
U3MepsAeMyl0 OOBIYHO B MM.PT.cT. wiH klla, KoTopas MpUXOTUTCS HA MOJICKYJIIBI
kucnopona. [lapuuanbHoe JaBleHHWE KUCIOpOAA B  BO3AYyXEe 3aBUCUT  OT
OapomeTpuueckoro nasicHus (B) u maBieHus BOASHBIX MApoOB, T.€. OT BIAKHOCTH
Bo3nyxa. [loaTtoMy mnpu KamuOpoBKe MO aTMOCcPEepHOMY BO3AYXY aHaJIU3aTOP
3anpaniuBaeT 3HaueHue aTMOC(HEPHOro NaBJICHHUA, a BO3AYX JENA0T HACBHIIIEHHBIM
napamu BOJbl BO M30€KaHHe HEONPEIeICHHOCTH B OPEICTICHUN YPOBHS BIIaKHOCTH.
Pexxum kanuOpoBKU 1O aTMOC(PEPHOMY BO3IyXY, HMPU KOTOPOM AaBTOMATHYECKH
YUUTHIBAETCA  3aBUCMMOCTH  JIaBJICHHMSI ~ HACHIIICHHBIX BOJSHBIX TapoOB  OT
TEeMIIepaTyphl, Ha3BaH PEKUMOM aBTOKAIMOPOBKHU.

Jlist u3MepeHus: KOHIIGHTPALMU KHUCJIOpOJa B Ta3aX OOBIYHO HCIOJB3YIOT
BEJIMYUHY «IPOIIEHTHOE COJIEp)KaHHE KHUCIOpoJa», a B KadyeCTBE EIUHUIIBI
U3MepeHHs - 00beMHbBIE TPOICHTHI (00. %0).

Pe3ynbraToM aHAIUTUYECKOTO KOHTPOJIS KHUCIOpOAa B SKUIKOCTSAX MPUHATO
CUMTaTh €ro napuuaibHoe nasicHue (pO,) man koumeHTpauio (cO,), u3MepseMbie
00bI9HO B MM.pT.cT. uiH Klla. [TapruanbHoe gaBiaeHne KUCIOPOaa B )KUIKOCTH PaBHO
napiyabHOMYy JaBJICHUIO KHCJIOpOJa B Ta3oBod (aze, ¢ KOTOPOH KHAKOCTb
HAaXOJUTCS B  COCTOSSHUM  JUHAMHYECKOTO  pPaBHOBECHS.  ABTOKaTUOPOBKY
aHaJIM3aTOpa MPOBOJAT MO aTrMoc(hepHOMY BO3AYXY, HACHIIICHHOMY MapamH BO/IbI.
[Ipn mnepexome B pexUM H3MEPEHHH B KUAKOCTH CHUCTEMaTW4ecKas OIInOKa
U3MEpEHUs, W3BECTHAas B JHUTeparype Kak Kkodpdumuent «Kuakocts-raz»,
aBTOMATHUYECKU KOMIIEHCUPYETCH.

JI7ist u3MepeHrs KOHIEHTPALMK KUCIOPOa B )KUJIKOCTIX OOBIYHO HCIIONB3YIOT
BCJIMYMHY MACCOBOW KOHIICHTPAIIMM KHUCIIOPOJA, BBIPAKEHHYIO B MTI/J, MK/ Win
ppm. B nanHom Bune mamepenuit AKIIM-1-01 BHOcHUT NBOMHYIO TeMIepaTypHYIO
KOMIICHCAIIUIO, YYHUTHIBAIONIYIO Kak Au(G@dy3HMOHHBIE CBOMCTBA Tra30MpPOHUIIAEMOM
MeMOpaHbl, TaK U TEMIEPATYypPHYIO 3aBUCUMOCTH KO3(PQUIIMEHTa pPacTBOPUMOCTH
Kuciopona B Boje. [Ipu 3ToM Takke KOMIIEHCUPYETCSl CHCTEMaThyecKas OIInOKa
u3Mepenui «Xuakocte-raz». B Tex cinydasx, koraa uzMepenusi cO, IpoBOISTCS B
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COJICHBIX BOJIaX, aHAJIU3ATOP aBTOMATHYECKU KOPPEKTUPYET PE3YJIbTaThl U3MEPEHUS
B COOTBETCTBUH C COJICHOCTHIO, 3a1aHHOM B iepecuere Ha NaCl.

Yacto npu NpoBeIEHUU H3MEPEHUH B KUAKOCTSIX Ppe3yJbTaThl U3MEpPEHUU
BBIPAXKAIOT B MPOIIEHTaX HACBIIIECHUS 3TOM KHUIKOCTH KUCI0po oM Bo3ayxa (% Hac.).
[Ipu 3TOM MMeeTcsl B BHIY, UTO MaKCUMaJIbHO BO3MOXXHOE HACHIIIIEHUE COCTABJISET
100%. B nmaHHOM peXuMe aHajlu3aTOp BHOCUT TEMIEpPaTypHYIO KOMIICHCAIIUIO Ha
CBOMCTBa Ta30NpPOHUIIAEMOM MeMOpaHbl U CHUCTEMAaTHUYECKYH TIOTPEIIHOCTh
u3MepeHut  «Kuakocte-raz». Jlnsg  peanuzanuu  U3MEpPEHUs]  KOHIICHTPAIUHU
KHCIIOpOoZa B OTUX €AMHUIAX aBTOKAIMOPOBKY aHalM3aTopa MPOBOISAT IO
aTMOC(epHOMY BO3/1yXY, HACBIILIEHHOMY MapaMH BOJIbI.

bnarogaps peaqn30BaHHBIM B aHAJIM3aTOPE AIrOpUTMaM BhIOOpa U mepecyeTa
€AMHULl U3MEpPEHUN, Bbl MOXETE OCYILIECTBIATH NEPEXOA M3 OIHOWU €AUHULIBI
U3MEPEHUsT B JpYrylo 0e3 TMepeKaTuOpOBKU. AHAIU3aTOp CaMOCTOSTEIBHO
ONPECIUT HEOOXOAUMOCTh BHECEHHUSI TE€X WJIM UHBIX TEPMOKOMITCHCAIUH, BBHITIOTHUT
BCE HEOOXOJUMBIE MEPECUEeThl, CBSI3aHHbIE C U3MEHEHUEM H3MEPSIEMOUN BEIUYUHBI,
CAVHUIIBI U3MEPEHUs] U TMapaMeTpoB KanuOpoBku. [Ipu 3TOM HacTpoiika TOKOBOTO
BBIXOJIa U CUTHAJIU3AIMA aBTOMATHYECKU M3MEHATCS B COOTBETCTBUU C BBIOpAaHHOM
Bamu enuHnnen namMmepeHus.

Anammzatop AKIIM-1-01 wmoxeT Takke MNPUMEHSTHCS I H3MEPEHUN
MacCOBOW KOHIIEHTpAIMU KUCJIOpPOAa B KUAKUX CPelaX, B KOTOPHIX TEMIIEpATypHbIE
3aBUCUMOCTU KO3(DPUIIMEHTOB PACTBOPUMOCTH KUCIOPOJIa HE SIBISIOTCS JOCTOBEPHO
YCTaHOBJIICHHBIMU. K TakuM >KHIKOCTSM OTHOCSITCS KYJIbTypalbHBIC >KUIKOCTH
OMOTEXHOJIOTHYECKNX TPOU3BOJCTB, TMBO, BHWHO, MOJIOKO COKH, HOTYpTHI,
OpraHWUYECKHE >KUIKOCTH, HE(TENpPOMYKTHl W T.M. J[7s TpoBeneHUs W3MEPCHU B
Takux cpefax B ananuzarope AKIIM-1-01 nmpegycmoTpeHa MeToANKa «CIEIUaTbHOM
KaIMOpPOBKM» CeHcopa To atMochepHoMy Bo3ayxy. Creayer 3aMeTHTh, YTO
n3Mmepennsa cO, B JaHHOM pEXUME OYJIyT MPOBOJUTHCS C MEHbBIIEH TOYHOCTHIO IO
CPaBHEHUIO C U3MEPEHUSIMU B BOJI€ BCIEACTBUE OTCYTCTBUS IOCTOBEPHBIX CBEJACHHM
0 TEMIIEpaTypHbIX 3aBUCUMOCTSAX KOIPGHUIMEHTOB PACTBOPUMOCTH KHUCIOPOAA B
TUX JKUAKOCTSIX. B JTaHHOM pexXuMe KOMIICHCHUPYETCS TOJBKO TeMIlepaTypHas
3aBUCHUMOCTbH MIPOHUIIAEMOCTH MeMOpaHsbl 110 kuciopoay. Ecinu Bamr ananuzarop Ob11
OTKaJuOPOBaH B PEKHUME CIECIHMATBHON KAIMOPOBKH, TO HEKOPPEKTHBIC TIEPEXOIbI U3
OJIHOM €IMHMIBI M3MEPEHHS B Jpyryro OyayT 3ampeunieHbl. B sToM ciydae Ha
JUCIIIee TOSIBUTCS COOOIIEeHUE: «HM3mepenus 6 smoti eOuHuye 6yoym He KOPPEeKmHbl.
Buvibepume opyeyro eounuyy usmepenusi, 160 nepexaiuopyumecsv».

5.2. O0uue cBeieHHs 0 KAJIMOPOBKeE aHAJIM3ATOPA.

Curnan ACpO, sBuseTcs JNHHEHMHOW (YHKIMEH NapLUaTbHOTO JaBICHUS
kucaoposa. [loaromy ans kanuOpOBKHM aHANMM3aTOpa HY>KHO UMETh BCETO JIBE TOUYKU:
STAJIOHHYIO HYJIEBYIO TOYKY (Hampumep, “Hoib-pacTBop”, YHCTHIN a30T, aproH WA
Ip.) W TOYKY, ONPEISIIIEMYIO CpPEIOH C H3BECTHBIM MMapIHAILHBIM JIaBJICHUEM
KHCIIOpOJia, HampuMmep, aTMOChEpHBId BO3MyX WM MOBEPOUYHYIO Ta30BYH0 CMEChH
(ITIT"C). IMoHsITHO, YTO OT TOYHOCTH KAaTHMOPOBKHU 3aBUCHT TOYHOCTh M3MepeHui. Tak,
HAMpUMeEp, MPU U3MEPEHUSIX B 00JACTH HU3KUX 3HaueHUU pO, TOYHOCTH aHAIH3a B
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OOJbIICH CTENEHU 3aBUCUT OT TOYHOCTU KaTHOpPOBKHM HYJIEBOM TOYKH, U HA0OOPOT,
TOYHOCTh U3MEpeHuil B obOsiactu Oonbiux pO, B OOJbIIEH CTENEHH 3aBUCUT OT
TOYHOCTH KaJTUOPOBKH aHAJIU3aTOpa MO BO3AYXY.

['MaBHBIMU OTIMYUTENHLHBIMU OCOOEHHOCTSIMU CEHCOPOB, HCHOJIb3YEMbIX B
coctaBe AKIIM-1-01, sBasitoTcsi TpefebHO HU3KOE 3HAYEHHE OCTAaTOYHOIO TOKa
CEeHCOpa, €ro CTa0WIHbHOCTh BO BPEMEHHU M OOECHEUYEHHE «HEpa3pylIaoIIero»
KOHTPOJISI aHAJIM3UPYEMOM KUJIKOCTH. XapaKTEPUCTUKU CEHCOPOB TO3BOJISIOT
OTKa3aThCsid OT HEOOXOJUMOCTH KaJIMOPOBKM HYJIEBOM TOYKM B Mpoliecce
AKCIUTyaTallud U OTPAHUUYUTHCS MPOBEACHUEM JaHHOW MPOUEAYyphl TOJBKO TMIpPHU
3aBOJICKUX PETYJIUPOBKAX U MPHU MOBEPKaX.

Jis  xanuOpOBKM «BEpXHEH» TOYKM TMpU HKCILTyaTallMd aHajlu3aTopa
peaau30BaHbl CIEIYIONIUE BUAbI KATMOPOBOK:

® aBTOMAaTHYECKas KaJuOpOBKa MO aTMOCPEPHOMY BO3YXY;
e cleluuagbHas KAIMOPOBKa.
ABTOKAITMOPOBKA IO aTMOC(HEPHOMY BO3AYXY.

JIIs MCKITIOYeHUs OIMMUOKH KaTWOPOBKH, BO3HHUKAIOIICH W3-32 W3MEHEHUI
BJIQXHOCTH aTMOC(EpHOTO BO3AyXa, AaBTOMATHYECKYI0 KAIMOPOBKY HEOOXOIMMO
MIPOBOAUTH B BO3yX€, HACHIIIIEHHOM MapaMU BO/IbI.

[Ipu mpoBeneHNN aBTOMATHYECKOW KAITMOPOBKU TIO aTMOC(HEPHOMY BO3IIyXY B
aHaJIM3aToOpe YUYMUTHIBAIOTCS PE3YJbTAaThl M3MEPEHUS TeMIlepaTypbl MeMOpaHbl C
nomoliblo BcTpoeHHOro B AC gatumka Temmeparypel. [locine kommneHcanuu
TeMIEPATYpHOH 3aBUCHUMOCTH €€ IMPOHUIIAEMOCTH OT KHUCJIOpPOAA PACCUUTHIBAETCS
ypaBHEHUE KaTUOPOBOYHOW TMPSMON, TMOCTPOCHHOW B KOOpPAWHATAX. pPACUETHOE
3HaueHUEe (PO2)pacy OT UCTHHHOTO (pOy)yer B KaMNOPOBOUHOM cperne. braronaps stomy
KagTuOpOBKa W W3MEPCHHE BCIMYMHBI MApIHAILHOTO JaBieHUS  (CIUHUIIBI
U3MEpPEHHS. MM.pT.CT., K[1a) Wi TPOIICHTHOTO CoJepKaHus KHCIopoja (eIUHUIIBI
usmepenus. 00. %, %mnac.) MOryT mpoBoauThC Ipu TemiepaTypax ot 0 mo 50 °C.
[Ipy u3MepeHUHn KUCIOPOJa B KUAKOCTSAX B €IMHHUIIAX MACCOBOM KOHIIEHTpaIuu
(Mr/m, MKr/m, ppmM) KOMIICHCHPYETCS TaKXKe TeMIIepaTypHas 3aBUCHUMOCTH
kodhdumrenTa pacTBOPUMOCTH KHUCIOpoJa B Boje. [1o3ToMy mM3MepeHrne MaccoBOM
KOHIIGHTpAIlM KHUCJIOpOJa B BOJE TaKXKE MOTYT TPOBOAUTHCS TPU OO0
temriepatype B auanasone ot 0 go 50°C. Muremiekryansubie anropurMbl AKIIM-1-
01 mo3BonsT Bam nmpoBoAUTh KaMHOPOBKY B JTH000M BRIOpAaHHOW €IUHUIIC U3MEPECHHUS,
a 3aTeM NepexXoJuTh B JIIOOYH JPYryl0 €IUHMILy H3MEpeHHs 0e3 MOBTOPHOI
KATUOPOBKU. AHAIM3aTOP CaMOCTOSITEILHO OMPEACIUT HEOOXOIUMOCTh BHECEHHS
T€X WIM UHBIX TEPMOKOMIICHCAIINI, BBIIMOJHUT BCE HEOOXOIHMMBIE MEPECUETHI,
CBSI3aHHbBIC C U3MEHEHUEM KakK M3MEpPSIEeMOU BEIUYUHBI, TaK U €AUHULBI U3MEPECHUSI.
Ecimu w3mepenuss OyayT NMPOBOAUTHCS B BOJAX C W3BECTHBIM COJIECOJICPIKAHHUEM,
aHaJIM3aToOp TAaKXKE BHECET KOPPEKIMI0 Ha COJICHOCThb. boyee Toro, B aHamuzatrope
AKIIM-1-01 BmepBble pealM30BaHbl OPUTHHAIBHBIE  QJITOPUTMBI  pacyeTa
KOHIIGHTPAIlMM  KUCJIOPOJia,  OCHOBAaHHbIE  HA  pe3yibTaTax  IMOCIEIHUX
dbyHIaMEHTATBHBIX UCCJIEI0BaHUN MEXaHHU3MOB u KOJIMYECTBEHHBIX
3aKOHOMEPHOCTEN pPacCTBOPUMOCTH KHCJIOPOJa B COOTBETCTBUU C MOJIEIbHBIMU
HpEeACTAaBICHUSAMH, YUUTHIBAIOIIUMH SIBJICHHE «IBOMHOMN copOrum» [4,5].
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CrenuanbHas KaauOpoOBKa HUCIOJIB3YeTCsl B TEX Clydasx, Korja TpeOyercs
MPOBOJUTh H3MEPEHHS] MACCOBOM KOHIICHTPALIMM KHUCIOPOAA B SKMIKOCTSX, IS
KOTOPBIX TEMIEPATypHbIE 3aBUCUMOCTH KO3(PHUIIMEHTOB PACTBOPUMOCTU KUCIOPOa
elle HEJAOCTaTOYHO TOYHO YCTaHOBJIEHBI. [l mpoBeAeHHs TaKUX HU3MEpPEHUn
(Hanpumep, B HeTENpOAyKTaX, MUBE, BHUHE, KYJIbTYPAJIbHBIX XHIKOCTSIX, COKaX,
MOJIOYHBIX TMPOAYKTaX M Jp.) ¢ Momolnbio ceHcopoB tuma ACpO,, HE0OX0IUMO
IPOBOJUTH CIHEHUATBHYI0 KaTuOpOBKY MO aTMOC(pEepHOMY BO3ayXy. B oTinuume ot
ABTOKaJTMOPOBKM B PEXKUME CIENHUATBbHON KAJIMOPOBKM aHAIU3aTOP KOMIIEHCHUPYET
TOJILKO TEMIEPATypHYIO 3aBHCUMOCTh MPOHHUIIAEMOCTH MeMOpaHbl. B 3ToM pexnme
HEKOPPEKTHBIC TEPEXOIbl U3 OJHON EIMHHIIBI U3MEPEHUsSI B JPYTYIO 3alpeieHbl, O
yeM aHanuzaTop OyaeT cooOmath «M3mepenuss 6 3mou edunuye Oyoym He
Koppekmuul. Bvibepume opyeyro eOunuyy usmepenusi, 1ubo nepexaiuopyumecs».

5.3. OOmue cBegeHNs 0 BBeeHNH KOPPEKIUN Pe3yJIbTATOB U3MePEeHMA.

5.3.1. Koppexkuusi Ha U3MeHeHUe HAPOMETPUYECKOT0 1aBJICHHS .

H3mepsiembie BeanuuHbl «IIpolieHTHOE copepikaHue KUciIopoja B razax» (00.
%) u «[IporeHT HACBHIIIEHUS KUIAKOCTH KHCIOPOaIoM Bo3ayxa» (% Hac.) He 3aBHCST
or OapomMerpuueckoro naeieHus. [lodToMy mpu HW3MEpeHWH NaHHBIX BEIUYHUH C
MIOMOIIIBIO CEHCOpa MapIUATBHOTO JaBIEHUS HEOOXOIUMO CIICIUTh 3a U3MEHEHUSIMHU
obrero 6bapomeTrpuyeckoro aaienus (B) ¢ menpio UCKIOUeHUs ero BausHusA. Eciu
OapoMeTpuueckoe naaBieHue otiauuyaercs Oosnee dem 10 MM.pT.CT. OT JaBieHUS,
MUMEBIIIETO MECTO BO BpEMsl MOCIEIHEH KaaTuOpOBKH, TO HEOOXOJUMO BBECTH HOBOE
3HaueHue. /st 3Toro B pekrMe yCTaHOBKH YCIIOBUN M3MEPEHUST HEOOXOIMMO BBECTH
TeKyliee 3HadyeHHe OapoMeTpuueckoro mgaBineHus. Ilpum sTom He Tpebyercs
IPOBOJANTH ABTOKATHMOPOBKY CHOBa. Te ke JeHCTBUS NPEANpUHUMAIOT IS
U3MEpEeHHs COJEepKaHUS KUCIOpPOJa TpPH TOBBIMICHHBIX IAaBJICHUSAX, HAPUMED, B
Oapokamepax M cocyJiax, padoTaroIuX MNPy U30BITOYHOM JaBJICHUU.

[Ipn mpoBeneHUM W3MEPEHUN MapIUANTBHOTO JaBICHUS KHUCIOpOAa WU
MAacCOBOM KOHIICHTPAIlMU KHUCJIOPOJa B IKHUAKOCTSAX, BBOJUTH KOPPEKIHIO Ha
U3MeHeHue 0apOMETPHUECKOTO JaBICHUS B MPOMEXKYTKAX MEXAY KalruOpOBKaMH HE
CIIeZlyeT, TaK Kak mapluaibHOe JaBlieHUE, HA KOTOPOE pearupyeT CEHCOp OT 0OIIero
0apOMEeTpUUYECKOro JaBJICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

W3BecTHO, 4TO ¢ yBEIMYCHUEM COJICHOCTH MacCOBasi KOHIICHTPAIIHsI KUCIIOPOa
B BOJIHBIX pacTBOpax yMeHblnaeTcs BcieacTtBue 3gdekra Cedenona. [loaromy mpu
NPOBE/ICHUN M3MEPEHUH MacCOBOI KOHIICHTPALUHU KHCIopoaa (€IUHUIIBI U3MEPCHHUS
mr/i1, MKr/a, ppm) B BoJax ¢ cojep:kanueM cosiel 0osiee 1 r/i1 HeoOX0UMO BBOJHUTH
KOPPEKIIHUI0O Ha COJEHOCTh. CleyeT MOMHHUTH, YTO PA3IMYHBIC COJH IMO-Pa3HOMY
«BBICAIUBAIOT» KHUCIOPOA. OOBIYHO KOPPEKIMI0 Ha COJCHOCTh  BBOJAT IO
NIOKa3aHUsAM KOHIyKTOMeTpa B mepecuere Ha NaCl.

bonee anexkBaTHBIM CpEJICTBOM M3MEPEHHsI KOHIEHTPALMM KHUCIOpOJa B
KUAKOCTSAX C HEU3BECTHBIMU KO3 duLmeHTaMu pacTBOpUMOcTH sABIAIOTCS ACcO,.
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5.3.3. Koppekuuss cucreMaTH4ecKoil  MOTPEIIHOCTH  HM3MeEPEeHMIA:

ko3P puuuent «Kuakocrn-I"az».

IIpn anmamms3e xuakocren 11 ACpO; XapakTepHbl CHCTEMATUYECKHE
norpemHoctTyu u3mMepenuit. [Ipupoaa mogoOHBIX OMKMOOK CBsI3aHA ¢ HEUJEATBLHOCTHIO
ACpO; u mnoapodHo omwmcana B [1,2,6]. DTu ommOKH TPOSBISIOTCS B pPa3HHIIC
nokazanuii ACpO, B ra3oBoil (aze U KUJAKOCTH, HAXOASIIEHCA C HE B COCTOSIHUU
JMHAMHYECKOTO paBHOBecHs. B nmrepartype [6] aTa ommOka moiydniia Ha3BaHHE
Kod(pummeHT «KuaKocTh-Ta3». st Hanbonee coBepreHHBIX KOHCTPYKIHit ACpO;
KO3 PUITUECHT <«OKUIKOCTh-Ta3» cocTaBiisieT oT 2 jo 6 % (r.e. mokasanus ACpO; B
XKUJIKOCTH MeHbIe nokasanuii ACpO; B ra3oBoi (aze Ha 2-6%). s ACpO,-01,
ACpO,-05 u ACpO,-06 ko3 pummeHT «KUIKOCTh-Ta3» He mpeBbimaet 2,5 %. Jlus
ACp0O,-03 u ACpO,-04 BennumHa Ko3(h(ULIMEHTA «KHIKOCTH-Ta3» HE MPEBBILIACT
COOTBETCTBeHHO 5 m 3,5 % mpu pacxojie aHaAIM3UPyeMon xkuakoctu 6onee yem 0.5
n/aac. B anammzatope AKIIM-1-01 peanu3oBaH anropuT™M BHECCHHUS KOMITCHCAITUH
CUCTEMATHUYECKON TMOTPEIIHOCTH <«KUJAKOCTb-raz». MeToauka U3MEpeHust W
MpoIelypa BHECEHUS KOPPEKIMU OTOM omuOku omucana B [IpwioxeHun 2
[Tacnopra.

5.3.4. BiausiHue CKOPOCTH MNMOTOKA aHAJTU3UPYeMOH :kuakocTu. CurHan
ACpO; 3aBUCUT OT CKOpPOCTH MOTOKa aHaJU3UPYEMOU >KHUJIKOCTH B OKPECTHOCTH
ra3onpoHuiiaeMoil memOpansl. (s MHUHMMM3AIMHM BIUSHUS CKOPOCTH IMOTOKAa Ha
u3MepUTENbHbIN curdan napametpbl ACpO, ONTUMHU3UPOBAHBI U BBIOPAHBI UCXOJS
U3 yCIOBUS 00€CIeUeHNS KHEePa3pyIIAIOIEro KOHTPOIS» aHAIM3UPYEMOM KHUIKOCTH.
B ACpO,-01, ACpO,-05 u ACpO,-06 wucrmonp3yroTcs MHUKPOKATOABI, TOITOMY
BIMSIHHE CKOPOCTH TOTOKa Ha curHai AC HE3HaYyuTeNlbHO Onarojgaps Majlomy
NOTPEONCHUIO KHUCIOpoJa caMuM ceHcopoM. [lns oOecriedeHuss W3MEpeHH B
MUKPOTPAMMOBOW  00JIACTH  KOHIIEHTPAIM HEOOXOAWMMO TPUMEHSTh KaTOJbI
oonbuiero nuamerpa. [loatomy B ACpO,-03 u ACpO,-04 ucmonb3yroTcsi KaTozsl
arametpom g0 1 mm. IIpu ckopoctsix moToka Ooinee 2 n/4ac 3aBHCHMOCTh CHUTHAia
JaHHBIX CEHCOPOB OT CKOPOCTH MOTOKAa HE3HAUUTENbHA U HE TpeOyeT MPUMEHEHHUS
CHEIUANbHBIX  TEPEITUBHBIX  YCTPOWCTB W CTAaOWMIM3AaTOpPOB  pacxoja.
[lenecooOpa3HOCTh MPUMEHEHHS ATHUX YCTPOMNCTB OMpaBAaHa TOJIBKO MPH PACX0o]ax
MeHee 2 J1/dac. ABTOMAaTHYECKYIO JK€ KOPPEKIMIO OMMOOK HW3MEpeHHS,
OOyCJIOBIIGHHBIX ~MajbIMH pacXxojaMHd, MOXHO OO€CIeunTh TyTeM 3aJIaHUs
kodhdummenta <« KuAKOCTh-Ta3», NPEABAPUTEIHLHO HW3MEPEHHOTO TpHU JaHHOM
pacxozne. MeToauka ompenesieHrs MONpaBoYHOro kosduuuenta «KuakocTb-raz»
onrcana B [Ipunoxxennn 2 [lacnopra.
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6. YKABAHUE MEP BE3OITACHOCTHU 1 PEKOMEHJAILIUU 110
IKCIINIYATALIUN AHAJIN3ATOPA.

6.1. Dkcrmyartanus aHaiau3aTopa 0e3 03HaKOMJICHHS C HACTOSIINM PYKOBOACTBOM HE
PEKOMEH Ty €eTCH.
6.2. Texnmueckoe 0OCTy>KMBaHWE aHAIM3aTOpa M PEMOHTHBIE PabOTHI TOJKHBI
IPOBOAUTHCA MPHU OTKIIOYEHHOM MUTAHUU.
6.3. [lepen BkIIOUEHHEM aHaIM3aTOpa B CETh CJENyeT MPOBEPUTH MPABUIBLHOCTH
YCTAaHOBKH TMPENOXPAHUTENs, COXPAHHOCTh H3OJSIMH CETEBOTO IIHYypa M BHIKH
HOJKITIOYEHHSI K CETH.
6.4. Ilpu skcruTyaTay aHaIM3aTopa 3arpeniaeTcs:
- TPOU3BOJUTH COEIMHEHUE U DPa3beIWHEHHE Kalenel Npu BKIOYEHHOM B CETh
aHaJIM3aTope;
- 3aMBbIKaTh KOHTAKThl TOKOBOTO BbIXOJa U RS-KkaHaiOB Mpu BKIIOYEHHOM B CETh
aHaJIN3aTope;
- paboTaTh MpHU HEUCIIPABHOM aHAJIU3ATOPE;
[Ipu oOHapyX eHHUH HEUCHPABHOCTH HEOOXOIMMO BBIKIIOYHUTH aHAIU3ATOP U
BBI3BATh CIICIIHAIIACTA.
6.5. He nomyckaercs:
- NPHUMEHATH UIHYP U COEIUHUTENbHbIE KaOeIH ¢ MOBPEXACHHON U30JIsLUEH;
- NPUMEHATH HECTAHJAPTHBIC IPETOXPAHUTEIH.
6.6. IIpu pabGore ¢ amMHIEepOMETPUYECKUM CEHCOPOM CIEAyeT COOJI0IaTh
OCTOPOXKHOCTh, oOeperas CTEKJISHHYIO TUIb3y OT yaapoB. [lpu miauTenbHOM
XpaHCHUH aMIIEPOMETPUYECKOr0 CEeHcopa B HepaboueM cocTosHuu (Oosnee 6
MECSIIIeB) HEOOXOIUMO CIIMTh PACTBOP 3JICKTPOJIUTA, MPOMBITH KOPIYC CEHCOpPa
JTMCTUJUTUPOBAHHOMN BOJIOW M OJIETh €TI0 HA aMIIEPOMETpUIeCKuii cercop (cM. 1. 3.7).
[Ipy ycTaHOBKE aMIEPOMETPUUYECKOTO CEHCOpa B H3MEPUTEIBHYIO KaMepy
HEO0OXOAMMO MPOBEPUTH HATUYHUE TEPMETUIUPYIONIETO KOJIbIA 4 U YINIOTHUTEIBHOTO
konmauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u wMexperiaMeHTHOM o0OciayxuBanuu AC He JomycKaercs
NPUKJIAIBIBaTh MexaHnueckue ycunus k kademo AC. Ilpu paGote wnm JuTeI-HOM
xpaneaun AC ¢ pactBopoMm 3sekrpoiuta (Oosee 1 roga) MOryT BO3HUKHYTH
TpyaHocTH ¢ pa3bopkoit AC wu3-3a BBICBIXaHUS pacTBOpa DdJCKTPOIHTA H
KpucTauIu3auu coyieil B kopmyce AC. B atom ciydyae oTkpyTuTe raiiky 1 (cM. puc.
4.2) ¥ ¢ TIOMOINBIO INIMpPHIA 3anelTe 1 MJI TUCTHILIMPOBAHHOW BOJBI B BEPXHIOIO
yacTh Kopmyca 2. Uepe3 2 — 6 4acoB aMrnepoMeTpHUUeCKUil CEHCOp MOXHO J10CTaTh U3
KOpITyca, He IPUKJIAbIBast OCOOBIX yCHUITHI.
6.8. Bo wu30Oexanue 3arpsi3HEHUsS DJEKTPOAHOW CHCTEMbl HE JIOIyCKaeTcs
pUKacaTbCs pyKaMHu K MOBEPXHOCTH AJIEKTPOIOB.
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7. IIOATI'OTOBKA K PABOTE

BHUMAHMUME! [locne TpaHCOPTUPOBAaHUS B YCJIOBHUAX OTPHUIIATEIBHBIX TEMIEPATyp
aHaTU3aTOPbl B TPAHCIIOPTHON Tape IOJKHBI OBITh BBIACPXAHBI NMPH HOPMAIBHBIX YCJIOBUSAX HE
MeHee 4 dyacoB. [lpm TpaHCHOPTHpPOBKE B  YCJIOBHUAX OTPULIATENbHBIX  TEMIEpPATyp
aMIIEPOMETPUYECKUE CEHCOPHl HE 3aIOJHAIOTCA PAacTBOPOM JJIEKTPOJIATA, O 4YE€M JENIaeTcs
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIEr0 pyKoBojacTBa. B aToMm ciiyyae Bam HeoOxoaumo
BBINOJIHUTH Onepanud 1. 3.3.

7.1. O0mme TpedOBaHUS K YCTAHOBKE AaHAJIH3ATOPOB KHCJI0POJA.

Ananuzaropsl AKIIM-1-01 moryT ycTaHaBiauBaTbCs B JIaOOPATOPHBIX WIIU
IPOMBIIUICHHBIX YCIOBHUSAX “TIO MECTY WJIM Ha uTe. B 3aBUCMMOCTH OT BapuaHTa
UCIIOJIHEHUS aHAJIM3aTopa aMIIEPOMETPUUYECKUNA CEHCOP MOKET yCTaHABJIMBATHCS B
U3MEpUTEIbHYIO KaMepy, (hepMeHTep, OMOpeaKkTop, a3pOTEHK WM HETOCPEACTBEHHO
B aHANMM3UpyeMmyl cpeay. B BapmanTax wucromHeHus anamuzatopoB AKIIM-1-01,
Ipe1yCMaTPUBAIOIIMX MOCTABKY HM3MEPUTEILHON KaMmepbl, pacCTOSHUE HAa KOTOPOE
OHa MOXET OBITh YyJajeHa OT aHajau3atopa ompeaensercs iuHoM kabens AC.
W3mepurenpHas kamepa JOJDKHA OBbITh 3aKpelyieHa B JepiKarese, BXOJIAIEM B
KOMILJIEKT TOCTaBKM, B BEPTHUKAJIbHOM IIOJIOKEHUU HWIIM TMOJ OCTPBIM VYIJIOM K
TOPU30HTY.

[Ipn mpoBeneHHH HENPEPHIBHBIX M3MEPEHUN KOHIEHTPAalUU KUCIOpOAa B
NOTOKE JKUIKOCTEH WIM ra3oB, PEKOMEHAYETCS Ha JIMHUM BXOJA aHaJU3UPyEeMOM
npoObl YCTAaHOBUTH PETYISATOP HaBicHUs (Ipoccenb) W XONOAMIBHHK. Perymstop
JaBJIEHUS JOJDKEH OOecrednBaTh PETYyJIMPOBAHHUE PacXo/a AHAIM3UPYEMOM MPOOBI
gyepe3 u3MeputenbHyo kamepy AC B amamazone ot 1 go 50 si/gac. XoyioamibHUK
JIOJKEH 00€CTeunBaTh OXJIKICHUE aHATM3UPYEMOH mpoObl A0 Temmeparypbl 0 —
50°C. C uenpio yMEHBIIEHHS BPEMEHH TPAHCIIOPTHOTO 3ama3iblBaHus ¥ 3()(HEKTOB
“mozacoca BO3ayXa” PEKOMEHIYyeTCs aHaJIu3aTop yCTaHaBJINBATh B
HETOCPEJCTBEHHOM  OJM30CTH  OT  mpobooTOOpHOM  Touku. [lns  moaBoaa
aHanu3upyeMmomn mpoObl K u3MeputesbHol kamepe AC J0IMycKaeTcs UCIOIb30BaHUE
TpyOKM M3 Hep)kaBeroulell cranmu win rubkod TpyOoku u3z IIBX ¢ BHyTpeHHHM
IMaMeTpoM He MeHee 4 MM U TOJIIMHOW cTeHKu He meHee 1 mm. He pomyckaercs
IIPU IPOBEICHUH HEMPEPBIBHBIX U3MEPEHUI KHCI0POJa B MUKPOTPaMMOBOM 001acTH
KOHLIEHTpallMM  MCHOJb30BaHHE TPYOOK M3 CHJIMKOHOBOM pe3uHbl. CiuB
aHANM3UPYEeMOM MpoObl JNOKEH ObITh CBOOOAHBIM. Jlji1 3TOro jAomyckaercs
HCITI0JIb30BaHUE TPYOKU C BHYTPEHHUM IUAMETPOM HE MEHee 4 MM.

7.2. YcTaHOBKA U3MEPHUTEIBLHOI0 YeTpoiicTBa aHainu3atopa AKIIM-1-01
Ananuzatop AKIIM-1-01 (cMm. puc. 4.1.) BBIIIOJHEH B FepPMETUYHOM OOKCE CO
CTeNeHbI0 IbUIeBNaro3amursl |P-65. bokc nMeer aBa oTceka: BEpXHUI U HUKHHIM.
Ha
JIMIIEBOM TOBEPXHOCTU BepxHero otrceka (puc. 4.1.) pacrosiokeH rpaduueckuit
aucruied S5 u kinaBuatrypa 6. [lnsg poctyna K JIMIEBOM MMAHENW aHajuu3aTropa
HEO0OXOAMMO OTKpPBITh 3aMOK 1 W, Ha/laBUB Ha IJIOCKYIO MPY>XKHUHY CHHU3Y, OTKPBIThH
Ipo3pavyHyro KpeimKy 2. s gocTyma B HIDKHHUH OTCEK HEOOXOAMMO OTKPYTHTH
BUHTHI 3 W, IOTSHYB Ha ce0s BEpXHUN OTCEK, OTKHHYTh €r0 Ha MeTisAX. B HikHeM
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orceke (puc.7.1.) pacnosoxeHsl pazbeM 2 1 nogakiarodeHus AC, kiemMmHuky 8 u 9,
npenoxpanurens 3 U orcek 1 mns Oarapeiiku. Ha 3amHeit creHke aHamuzatopa
yCTaHaBJIMBAIOTCS YEeThIpe MOHTaXHbIe TeTin 5. Kperuienue Ookca MpOU3BOAST
yepe3 OTBEPCTHS B MOHTQXHBIX TMETISAX C TIOMOIIBIO BHUHTOB WM JHOOCIIBHBIX
COCIMHECHH. Y CTaHOBOYHBIC pa3Mephl JJIs KPEIUICHUsS aHaIu3aTopa MPUBEACHBI Ha
puc.7.3. Ha paccrosauu He Oosiee 1.5 M OT aHanmm3atopa KpemsT CETEBYIO PO3ETKY
220 B unu 36B. Ecnu nutanue aHanuzaTopa OyeT ocyIiecTBIAThes oT cetr 36B 50
['1, HeoOXoAMMO TMPEAOXPAHUTENb 3 YCTAHOBUTH B COOTBETCTBHUU C MapKHUPOBKOM.
[Ipu BBIyCKE C TPOW3BOJCTBA MPEIOXPAHUTEIh YCTAHABIMBACTCS B IOJIOXKCHHE,
COOTBETCTBYIOIIIEe MUTaHUIO aHanu3atopa ot cetn 220B 50I'u. [Ins BBoma kabens
TOKOBOT'O BBIX0JIa M KaOECJIS pejie KCYXUX KOHTAKTOB» HEOOXOIMMO B HIDKHEM OTCEKE
aHamM3aTopa C TIOMOIIBIO INWJa WM HEOONBIIOW KpecTooOpa3HOW OTBEPTKU
NPOTKHYTHl PE3WHOBBIC TMepeMbluku /. IlpomymieHHsle dYepe3 OTBEpCTUS B
nepeMbIuKax KaOeJd MOJCOCIUHAIOT K COOTBETCTBYIOIIUM KJICMMHHKaM (puc.7.2.).
Jlnst obecrnieueHrsi repMETUYHOCTH BBOJA KaOeNu OJKHBI UMETh KPYIJIO€ CEUEHHUE C
Hapy>KHbIM JUAaMETPOM H30JIuM OT 2.5 10 8 MM. JlJis CTaHIapTHBIX TOKOBBIX
Bbix00B 0/4 - 20 MA mmm 0 - 5 MA cymMma CONPOTHUBICHHN PETHCTPHUPYIOIIETO
npudopa 1 OMUYECKOTO COMPOTHUBIICHUS Kaless He nospkHa npesbimaTh /00 OM mnu
2,5 xOM cootBeTcTBeHHO. {7151 moakmodeHus kadens RS-kanana HE0OXOIMMO CHATH
3ariaymKky Ha OOKOBOHW IMOBEPXHOCTH HIDKHETO KOPITyca aHaju3aTopa, MPONYCTHThH
yepe3 OTBEpCTHE BWIKY Kabenss RS-kaHalia M COEMHUTH €€ C COOTBETCTBYIOIIMM
pa3beMOM BO BHYTPEHHEM OTceke aHamu3aropa (puc.7.2). 3areM Ha OOKOBOI
MOBEPXHOCTU aHanu3aTtopa (ukcupyercs repmoBBoi. Bropoil konen kabens RS-
KaHaja MoJICOSANHSIOT K COOTBETCTBYIOIIEMY BXO/Iy KOHTPOJUIEpa WU KOMIIBIOTEPA.

7.3. YcTanoBKa H3MepHUTEIbLHOH KaMepsl (cM. puc. 7.4.).

Jlyist petieHus psajia KOHKPETHBIX 3a/1a4 aHAJTUTUIECKOTO KOHTPOJIS KUCIOPO/Ia,
bupmoit  «Amppa BACCEHC»  BBINyCKAarOTCS  HECKOJIbKO  Moaudukanui
U3MEpUTEIbHBIX KaMmep. KOHCTpYKTHMBHBIE OCOOCHHOCTH HW3MEPUTEIBHBIX Kamep
onucansl B 1. 4.3. VI3aMepuTenbpHas KaMepa yCTaHABIMBAETCS B MOCTABIIIEMOM BMECTE
¢ UK nepxarene, KperieHHe KOTOPOTO OCYIIECTBIIAECTCS C MIOMOIIbIO OJJHOTO BHUHTA.
Jlist aTOoro B MecTe KperwieHus Jepskareiss HeoOXOJUMO TMOATOTOBUTH OJTHO
pe3bboBoe oTBepcTre M4 1 N1Ba 0TBEpCTUS MO MTUMTH TUAMETPOM 2 MM COTJIACHO
puc.7.4. Tlpu cBepieHUH OTBEPCTUH NMAMETPOM 2 MM Bbl MOXKETE NMPEIYyCMOTPETh
BO3MOXHOCTh ycTaHOBKHM MK B BepTHKaIbHOM MOJIOKEHUU UITU TIOJI OCTPBIM YTIIOM K
ropu3zonTy. Paccrosnue ot mecta ycranoBku MK 10 aHamuzaropa ompejensercs
mmHoUM kabenst AC, BXondiero B KOMIUIEKT BblOpaHHoro Bamu BapuaHTa
ucnonHenus ananuzaropa AKIIM-1-01. 3akpenute nepxarelib ¢ MOMOIIbIO BUHTA
M4,

NpEBApUTEILHO COBMECTUB ITH(THI B Jepxkarene ¢ OTBepcTHsMH 0=2 wmwM.
Ycranosute AC B UK u 3akpyTuTe HakuaHyIO raiiky ao ynopa. [Ipu 3akpyuuBanuu
railku pe3uHOBOE KOJIbIIO Ha MEMOPaHHOM KOJIMAYKe JIOJKHO MEPEKPHITh IPEHANKHOE
otBepcte u repmerusupoBarb AC B MK. 3arem ycranosure MK B gepxkarens.
AHanuzupyemyto mpoOy MOABOJAAT C IOMOIIBI0 TPYOKU U3 HEPXKABEIOLIEH CTaIu WU
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tpyoku wu3 IIBX (momuBuHmixiaopuaa). He gomyckaercss mpu  IpOBEACHHH
HEMPEPBIBHBIX W3MEPEHHUIM KHUCIOpOJia B MUKPOIPaMMOBOM OOJacTH KOHIICHTpAILUi
UCIOJIb30BaHUE TPYyOOK U3 CHIIMKOHOBOW pe3uHbl. CIMB aHAIU3UPYyEeMOW MpoObI
JOJDKEH OBITh CBOOOJHBIM. JIJIsl 3TOr0 JOMYyCKAaeTCs MCIOJIb30BaHHE TPYOKU C
BHYTPEHHUM JIMAMETPOM HE MeHee 4 MM.

7.4. BruioudeHue aHaau3zatopa. BxirodueHue aHamuzatopa OCYIIECTBISIETCS C
nomoiipio Beikaodarens 10 (puc.7.1). OH pacnojiokeH BHYTPH HIJKHErO OTCEKa M
3aKpbIT PE3MHOBOM MEPEMbIYKOW. {151 BKIIOUEHUS aHAIM3AaTOpa HY>KHO HAJIaBUTh HA
MepPEMBIUKY, PACIOJIOKEHHYIO CIpaBa Ha HIDKHEH OOKOBOM CTEHKE aHajau3aTopa.
Yepes 15 MUHYT aHAIM3aTOP FOTOB K IMIPOBEACHHUIO KaTuOpoBKH (cM. 11. 9).
[Ipumevanue. [ mossipu3anvu 3JIEKTPOJAOB aMIIEPOMETPUUYECKOTO CEHCOpa OH
JOJIKEH OBITh MOAKIIOYEH K U3MEPUTEILHOMY YCTPOMCTBY aHalu3aTopa B Teuenue 9-
12 4yacos. Ilpu BbeIkIIOYeHHMH aHanu3atopa AC mnongpusyercs oT Oarapeiiky,
YCTaHOBJICHHOM B HIDKHEM OTCeKe aHaiu3aropa. batapeiiky HeoOxoauMo 3amMeHsTh 1
pa3 B 2 roja.

D
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Puc.7.1. PacriosioxxeHue 3JIEMEHTOB B OTCEKE.

1 - Cucremnas miata; 2 - KneMMHUK KOHTaKTOB peTie;

3 - Knemmuuk uHTepdeiica RS-232 / RS-485;

4 - KnemMuuk i nogxiroyenus cetu 220 / 36 B;

5 — IIpenoxpanurens, 6 — KneMMHHUK TOKOBOTO BBIXO/IA.
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MNpokonoTb OTEEpPCTHE

HO,EI,I(J'IIO'—IQHMQ pene HO,EI,I(J'IIO'—IQHMQ TOKOBOIO BeIXOAA
KnetmHukm
TOKOBOID
Pene1 Pene2 BbLXOAZ
1]2]3]4 1] 2

O
O
O
O

1 H|lO
+ _H|O

MoaknioveHne nHTepgenca RS-485

KnetamHrkm
WHTepdelica
RS 485

T

1] 2

»  H|O
wl____H|O

Puc.7.2. TlonknroueHne TOKOBOTO BhIX0/1a, RS-kanana u pene.
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Puc.7.3. YCcTaHoBKa aHanMzaTopa.
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8. HACTPOHMKA U YIIPABJIEHUE PEXKUMAMM
PABOTbBI AHAJIN3ATOPA.

8.1. BkiloueHue aHAJIM3aTOpa U MHTepPdeiic MPOrpaMmbi.

Brurounte anammzatop AKIIM-1-01 ¢ nomomipio Beikiodarens 10 (cM. puc.
7.1.). Tlocne BKIIIOUEHUS aHAW3aTopa Ha TpadHUUEeCKOM IUCIUIee OTOOpakaeTcs
gorotunn  pupmer  «Anspa BACCEHC». 3arem  HaumHaeTrcs  mpoiiecc
CaMOJMArHOCTUKA M aBTOMAaTHYECKOM HACTPOMKH AHAIM3aTOpa, KOTOPBIA 3aHUMAET
3-5 MuHyT. Bo BpeMs TuarHoCTHKHU Ha AUCIIee OTOOPa)kaeTcsl MPOIECC BHIMOIHEHUS
pa3IUYHBIX JIMarHOCTHYECKMX TECTOB M YKa3bIBAETCS MPOLEHT 3aBEPILICHHUS
camoauarHocTuku. llocime ycrnemHoro 3aBepuIeHUs] JHArHOCTHYECKUX TECTOB H
HACTPOMKH aHaJIU3aTOP MEPEXOJUT B PEXKUM U3MEPEHMS, U Ha JUCIUIEE aHAIU3aTopa
0TOOpakaroTcsi pe3yJbTaThl M3MEPEHUs KOHIIEHTpAIMH KHUCJIOpOoJa B BbIOpaHHOMU
eIMHUIIC U3MEPEHUs], TEMIIEPaTyPHl, a TAKKe BpeMs U nata (cM. puc. 8.1).

— VMHaukanus NpeBbIICHUS Uana3oHa MIKajlbl CAaMOIHUCIA
WNuaukanys BKIOYeHUs (BBIKIIOYCHUS) 3BYKOBOW CUTHAIM3AI[UN
Nuaukanus npoTOKOJIMPOBAHUS B SHEPTOHE3ABUCUMYIO TTAMSTH

WMuaukanus TMPEeBBIMICHUS BEpXHETO (HUKHETO) YpOBHS
CUTHAJIU3aLNHU

v WNHnuKanys BKIFOYCHHUS AICKTPOHHOTO OJIOKHOTA

E B S)E] 2 2 .GT cj Crpoka  «MKOHOK» W  TMOKa3aHus

TEMIIEPaTypbl
[Tokazanusi KuciIopojga B BBIOpAHHOU
EAVHULE U3MEPECHUS

. 0

e

6%

cj Bpewms, nara usmepenust u 0003HaueHUE
YCIIOBUM IIPOBEJICHUS N3MEPECHUM:
I' — u3mepenus B ra3oBoit ¢ase;
K — u3mepenus B KUAKOCTSX;
C — u3mepeHus B COJIEHBIX BOJAX.

Puc. 8.1. OkHO pe3ysbTaTOB U3MEPEHUS.

CropaBa ot auciuies aHaiau3atopa (cMm. puc. 4.1) pacroyiokeHa KJaBHaTypa,
cocrosias U3 mectu kiasuil. C MOMOIIBI0 3TUX KiaBuill Bel ynpasisere paboToi
aHanuzatopa. Jucrei u KjiaBUaTypa MMEIOT IMOJCBETKY, YTO CO3/JaeT yA0OCTBa B
paboTe C aHaIM3aTOPOM B 3aTEMHEHHBIX NOMeIleHUsX. KiaBuIM KiIaBUATYyphI
BBITIOJTHSIOT CIEAYIOIIHe PYHKIUU:

- kinauia «BBO/I» Bemonnser ¢pynkuuio Bxoaa B [JTABHOE MEHIO,
BBO/JIa JIaHHBIX, BEIOOpA OMIIUA MEHIO U YTBEPAUTEIBHBIX OTBETOB «J[A» Ha BOTIPOCHI,
BBICBEUMBAEMbIC Ha IpaUIECKOM JIUCILICE;
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C - xmaBuma «CBPOC» BpImoNHSET (YHKIHMIO OTKa3a OT BBIIOJHEHHS
IpeAJIaraéMbIX Ha JUCILIEE AEHMCTBUM M BO3BpATA K MPEABIAYIIUM ONUUAM MeHI0. C
IIOMOIIBI0 3TOM KJABUIIM TAKXKE MJAlOTCA oTpuuareinbHele oTBeThl «HET» Ha
BOIIPOCHI, BEICBEUMBAaEMbIe Ha rpaduyeckoM auciuiee. Haxarue u ynepxkaHue 3Tou
KJIABUILIM B HAXaTOM COCTOSIHUM B TE€UYEHHME D CEKYHJI OTKJIIOYAeT 3BYKOBOM CHUTHAI
curHanusauuu. [IoBTOpHOE yaepKaHue 3TON KIABUIIN BKIIFOYAET 3BYKOBOW CUTHAJI.

YeTplpe KIIABUIIH, PACIOJIOKEHHBIE B yrilaX poMoa,
A BBIMIONHAIOT ~ (QYHKIMU  TEpeMEelieHus  Kypcopa B
HAIPaBJICHUSX, YKa3aHHBIX CTPEIIKAMHU.

Ecnu ananuzatop TpeOyeT BBEIEHHUS UYUCIOBBIX HIH
4 > CHMBOJIBHBIX 3HAQYEHWW, TO KJIABUIIAMU CO CTPEIKAMU
«BITPABO», «BJIEBO» BbiOupaeTcsi 3HAKOMECTO JIs

BBOJ1a KOHKPETHOU 1u(pbl i cuMBojia. C MOMOIIBI0 ATUX
v KJIAaBUIII TaKXXE€ OCYIIECTBISACTCS (PYHKIUS MPOTUCTHIBAHUS
JAHHBIX, 3alMCAHHBIX B HHEPrOHE3aBUCUMYIO MaMiITh U
AJIIEKTPOHHBIN OJIOKHOT.

Kimaumm co crpenkamu «BBEPX», «BHU3» npu BBeaeHUM YMCIOBBIX WIH
CHUMBOJIbHBIX 3HAYCHHWH BBIMOJHSIOT (YHKIUIO <IIPOJIACTHIBAHHS» («OOJIbIIE» W
«MEHBIIIE») ¥ BHIOOpA KOHKPETHBIX ITU(GP WA CHMBOJIOB.

B pexume «3mepenue» npu Haxatuu knaBuiin «BHU3» ocymectBisercs
3aMKCh TAHHBIX B DJICKTPOHHBINA OJIOKHOT.

OnnoBpemenHoe Haxatue kimaBuim «BHU3» wu  «BBOJI» B  okHe
«KAJIMBPOBKA» mno3BoisieT BOUTHU B CIIyXK€0HOE MEHI0 KaluOpoBOK. Omnuuu
CIIy’K€OHOTO MEHIO TO3BOJISIOT MPOBECTU KAaJTUOPOBKY TEPMOMETpPA, DJICKTPOHUKH,
TOKOBOT'O BBIXO/IA.

OnnoBpemenHoe Haxartue knaBuil «BHU3» u «BBOJI» B okHe HacTpoWKu
TOKOBOTO BBIXO/Ia TIO3BOJIUT U3MEHUTH MACIITa0 MIKaJIbl CAMOIHUCIIA.

OnnoBpeMmenHoe Haxarue knaBuil «BHU3» u «BBO/I» B okHe «¥YcTaHOBKN»
nmo3BoJuT Bam mepeiliTu B ciay)keOHOE MEHIO HACTPOCK M TPHU HEOOXOIUMOCTH
BOCCTAHOBHTH 3aBOJICKME HACTPONKH aHAIN3aTOpa.

Bo Bpemst paboThl aHanmM3aTopa Ha IUCIIIEE MOTYT MOSBIIATHCS COOOILIEHHUS
Hoocanyiicma nooosxcoume - 510 cooOUIeHHE MOSBISETCS NPU OBICTPOM
M3MEHEHHM CHUTHAJIa JIaTYMKa BO BpPEMs aBTOMATHUYECKOW PEryJIMPOBKU YCUJICHUS
U3MEPUTENBHOTO YCTPOUCTBA.

CEHCOP HE IIOAK/IIOYEH — 510 coo01ieHue IOsBIsSETCs, KOTIa CEHCOP He
MOJIKJIFOYEH K aHAJIU3aTOPY WM MOBPEXKIICH ero Kabelb.

H3mepenusa ¢ amoit eounuye 0yoym nexkoppekmusl. Boioepume opyzyio
COUHUUY U3BMEPeHUA, U000 nepeKkaludpyiumecb - 3I10 COOOIICHUE
nosiBisieTcs, eciu Bam ananuzatop ObL1 OTKanMOpOBaH B PEXUME CHELUATbHOU
KauOpOBKH, W BBl HEKOPPEKTHO MBITAETECh 3aMEHUTh H3MEPSIEMYIO BEITUUYHHY
MacCOBOM KOHOCHTpAOIUMM Ha CAWHHUIY HU3MCPCHUA IapUHUAIIBHOI'O JJaBJICHHUA WU
00BEMHBIE POLEHTHI.
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HecmoTps Ha JOBOJNBHO CJHOKHOE€ M Pa3BETBIECHHOE IPOrPAMMHOE
o0OecrieueHue, aHalIM3aTOp HMMeeT MpocTod U yaoOubld ana  Ilonb3oBaTens
nporpaMMHbIi uHTEpdeiic. bonbiioi rpadudeckuii TUCIUICH W KJIaBUaTypa U3 MIECTH
KJIaBUII 1TO3BOJISIOT [loIb30BaTesto ynpasisTh pad0OTOM aHAIM3aTOpa, OCYIIECTBIISTh
pazuYHbIe BUIbI HACTPOEK U KaTUOPOBOK, 3alMCHIBATH M BBIBOJUTH MH(POPMALIUIO
Ha JMCIUIEM aHAJIW3aToOpa, KOMIBIOTEp W JIp. BHEIIHUE ycTpoiicTBa. Ilonb3oBanue
aHAJIM3aTOPOM MPENIETBLHO MPOCTO U CBOJUTCSA K BBIOOPY HYKHBIX OMIMI B MEHIO U
OTBETaM Ha BONPOCHI, BEICBEUNBAEMBIE HA JUCILIEE, C TIOMOMIBIO ABYX KJIaBUII «/[a»
(Box) u «Her» (COpoc). AIropuTMbl YIpaBICHUS TTOCTPOCHBI TAKUM 00pa3oM, 4TO
aHAIM3aTOp «BEAET» OllepaTopa, MCKIYas BO3MOXKHbIE COOM M OIIMOKH B €ro
pabore. IlpuBenenHoe Huxke onucanue uHTepdeiica [lonp3oBaTtens nomoxer Bam
OBICTPO OCBOMTH paboTy ¢ aHanuzaropoMm. Ilpu omnmcanum wuHTepdeiica
[Tonp30BaTens HaJ WUTFOCTPALMEN KaX0Tr0 OKHA YKa3bIBAETCS LIETIOYKA ONIUHI, IPU
BbIOOpE KOTOPBIX BBl BEIXOUTE HA 3TO OKHO.

8.2. '1aBHOE MEHIO.
JAucnied JaHHBIX —> TIJIABHOE MEHIO

Jliisi BXxoJa B TJIABHOE MEHIO

**TITAERHOE MEHK* Haxxmute kinasuiry «BBOJ/I». Ha

. T JUCIUIEE aHAIN3aTOpa OSBUTCA OKHO,

B Eanmbpopp **TJJABHOE MEHIO**, nokasanHoe
VomaHOERHM a puc. 8.2-1.

JAHaATHOCTHES B 5TOM OKHE C IOMOIIBIO

HporoRo TP OES HME KIIABUII TEPEMENIEHNs Kypcopa Bl

EmomsoT MOYKETE BBHIOPATH OHY M3 IISITH OIIIIHIA.

Puc. 8.2-1. Okno «I'1aBHOE MEHIO»

Ka.m/lﬁpOBKI/I - Bxon B mento «KaymmOpoBku» 1mo3BoIMT BaM BBITIOJIHUTH
ABTOKAJIMOPOBKY IO aTMOC(HEPHOMY BO3IyXy WM CHEIKATHOPOBKY (moapoOHOe
orucanne pexnma «KAJIMBPOBKA» npusenero B 1. 9.)

YCcTaHOBKH - Bxog B MeHIO «YCTaHOBKM» TIO3BOJIMT BaM BBeCTH
OapomMeTpuuecKoe JaBJIEHUE, COJEHOCTh, KOPPEKIMI0 OIMIMOKU >KHIKOCTh-Ta3
BBIOpaTh W3MEPAEMYIO BEIIUYMHY U EIUHUILYy HU3MEPEHHs, YCTAaHOBUTH YacChl H
HACTPOUTh MHTEP(EHCHBIE YCTPOWCTBA. DTO MEHIO HCIOJIB3YETCs ISl HACTPONKU
aHaJIM3aTopa Ha pelIeHUE KOHKPETHBIX 3a7a4 AaHAIUTHYECKOI0 KOHTPOJISL KUCIOPOAa.
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Jduciiieil JaHHBIX T—=> IJIaBHOE MEHI0 ™ yCTAaHOBKH
B rmaBHOM MEHIO BBIOEPUTE OMIIUIO
* WO TAHORE L** «YcranoBkm» u Haxkmure «BBO/I». Ha
Vo OB ISt EIiir. ﬂilcrmee aHaJIM3aToOpa TMOSIBUTCS OKHO,
- YCTAHOBKA**, u3o0OpaxeHHOe Ha
EDMHMIT MEMeDeHMA pic. 8.2-2.

Hurepderook B 5TOM OKHE C ITOMOIIBIO KJIABHUII

M TR S =
¢ CTAHOERR 2acOE nepeMeleHns Kypcopa Bel  moxkere

BBIOpATh OJIHY U3 YETHIPEX OILIHA.

Puc. 8.2-2. Oxuo «YCTAHOBKA»

JImarHocTuka - Bxox B onuuio «JIUMATHOCTHUKA» mnossoaur Bam
BBITIOJIHUTh ~ JIMATHOCTUYECKHE TECThl  OTJACIBHBIX  OJIOKOB  M3MEPHUTEIHHOTO
YCTPOKMCTBA U aMIIEPOMETPUICCKOTO CEHCOPA.

Jluciuiel JaHHBIX T—> TJaBHOE MEHI0 ™ JHArHOCTHKA
B rnmaBHOM MEHIO BBIOCPUTE OTIIIHIO

FEIHATHOCTHELSS «JIMATHOCTUKA» - HASKMITE
P Cemcopa «BBO/l». Ha ngmcmmee anamusaropa
RIS gy £ nosiBuTcst OokHO, **JIMAT'HOCTUKA**,

n300pakeHHoe Ha puc. 8.2-3.

IlamAari

Puc. 8.2-3. Oxno IMATHOCTUKA».

IIporokoaupoBanue - Bxox B onuuio «[TPOTOKOJIMPOBAHUE»
03BOJIUT BaM 3a7aTh MHTEpBaJI BPEeMEHU [IJIsl TIEPUOIUICCKON 3alMCH PE3yJIbTaTOB
U3MEPEHUH BO BHYTPCHHIOK OSHEPrOHE3aBUCHMYIO IaMsTh, OCYIIECTBIATH
BKItoueHue U BbeIkioueHne pexnma «I[POTOKOJIMPOBAHUWE», BbIBOAUTH
pe3yibTaThl M3MEpPEHWH Ha AWCIUIEH aHajau3aTopa M KOMIIBIOTEP, a TakKke
IPOU3BOJIUTH YJaJIEHNE JAHHBIX U3 SHEPTrOHE3aBUCUMON MaMSITH.

Juciuieii JaHHBIX T™=> TrJIaBHOE MEHI0 ™> IPOTOKOJHPOBAHHE

*IPOTOEQOIIMPOEAHME™ B rmaBHOM MeHIO BbIOEpHUTE
FPEamaTE MEHTSDEAT om0  «[IPOTOKOJIMPOBAHUME»
BRI MRS MTE nu Haxmutre «BBO/I». Ha paucmee
ERECT TSI aHanM3aTopa TOSIBUTCS OKHO
**TTPOTOKOJINMPOBAHUE**,

Oy MoTMTE ISMATH

n300paxxeHHoe Ha puc. 8.2-4.

Puc. 8.2-4. Oxno «ITPOTOKOJIMPOBAHUE»
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JJIEKTPOHHBIN OJIOKHOT - Bxoj B oo «BJIOKHOT» nossonut Bam
OCYLIECTBUTH BKJIFOUEHHE M BBIKIIIOUEHUE PEKMMa 3aIMCU JTaHHBIX B DJIEKTPOHHBIN
OJIOKHOT, BBIBOJIUTH PE3yJbTaThl K3MEPEHUH Ha JUCIUIEH aHAIU3aTOpa U KOMIIBIOTED,
a TaKkKe MPOU3BOJUTH YIAJICHHE JAaHHBIX U3 OJOKHOTA. 3amuch JJAHHBIX B
ANEKTPOHHBIN OJOKHOT ocyiectBisierca B pexume «MU3MEPEHUE» naxatuem Ha
kiauiry «BHU3».

Juciiieii JaHHBIX T™> TrJIaBHOE MEHI0 ™> 3JIeKTPOHHbIH 0JI0KHOT

:‘H'EE:_['!I:IE'EII-II;I':%HH B rmaBHOM MEHIO BBIOEPUTE ONLUIO

R «BJIOKHOT» u naxmutre «BBOJI».

Ernmurirs Ha nucmnee anamusaropa MOSBHTCS

O T HTR OKHO **3JIEKTPOHHBIN

Hpcac];.p:.l:[lp BJIOKHOT**, uzo6pakeHHOE Ha pHC.
8.2-5.

Puc. 8.2-5. Oxno «JIEKTPOHHBIN BJIOKHOT»

8.3. Menio «<YCTAHOBKA»

Jucniieii JaHHBIX T—> IJIaBHOE MEHI0 I—> YCTAHOBKH
Oto MmeHio (cM. puc. 8.3-1) ucnonb3yercs T HACTPOWKH aHajIM3aTopa Ha

VT AHOEE L+ peleHue KOHKPETHBIX 3a1a4
AHAJTMTUYECKOTO KOHTPOJIS KHCIOPOJa.

VoIOBMI MSM—HIMHM. Bxong B MeHIO «YCTaHOBKa» IO3BOJIUT
E AFIHFIL FMaMepDeHIMA Bam BBecTM JaHHBIE TIO  YCJIOBHUSAM
H HT;;-,I;ui:efi:: OE MIPOBEICHUS W3MEpPCHUN, BEIOpAThH
VoS HOERS YS00E U3MEPSAEMYI0 BEIMYMHY U CAUHUILY
U3MEPEHHUs KHCIOPOa, YCTAHOBUTh Yachl

¥ HACTPOUTH UHTEPEHCHBIE YCTPOUCTBA.
Puc. 8.3-1. Oxno «YCTAHOBKA»

YcTaHoBKA YCJI0BUMHM U3MEPEHUH.
MeHI0 ycTaHOBKA T—> yCTAaHOBKA YCJIOBHIi H3MepeHHii
IIpu BbIOOpE onuuM «YCIOBHIA

u3mepenui» (cm. puc. 8.3-1) Ha aucruree VOTLHOEKL VCIIOBHMH

aHalin3aTtopa OTKPOCTCA OJHO H3 TpPCX I’IB"I‘IEPEHHITI
OKOH B 3aBHUCHMOCTH OT yCTaHOBHeHHOﬁ

NPEABAPUTENLHO EAUHHULL U3MEPEHMUS. b Bavou. DaEIeHME
Ecmm B onmum «YcTaHOBKA €OWHUIL
U3MEPCHUS» OBLIM BBIOPAHBI EIUHHUIIBI
u3mepenus 06. % wimm % Hac., TO Ha
JTUCITIeEe aHAJIU3aTopa BBICBETHUTCS OKHO,
MOKa3aHHOE Ha puc. 8.3-2 Puc. 8.3-2
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e ) — [pu HaxkaTuu KiaBuIu «BBoa»

YoTaHOEMTE SHAYSHME Ha JMCIUIeC AaHAIM3aTopa IMOSBUTCS

BapoMeTpHYecRorD OKHO s BBOJIA JaHHBIX

AAETISHMA M HaMHTS 0apoOMETPUYECKOro  JaBienus (puc.
!E,E,i—l i

3N 8.3.-3). 3naueHue 0apOMETPUUECKOTO

i JaBJICHUS BBOMUTCSL C  TOMOIIBIO

?Eﬂ .ﬂ MMPTLT. KIABUII TIEPEMEIEHUs Kypcopa U

knaBui «BBO/I».
Puc. 8.3-3 OxHO ycTaHOBKH 0apOMETPUYECKOTO JaBICHUS

MeH10 ycTaHOBKA —>  ycTaHOBKA yCJIOBHii H3MepeHHii
VOTAHOEEL VCIIOEMI Eciu B onumu «YCTaHOBKA €IMHMII
-1 vae & Ld U3MEPEHUSA» OBbLIM BBHIOPAHLI  €IUHMIIBI
SMEPEHWH U3MEPEHNS]  MAacCOBOM  KOHIIEHTPAlUU
KHCJIOpOJa, TO TMpPH BhIOOpE OIMIUHU
«YcnoBuii usmepenuii» (cMm. puc. 8.3-1)
Ha JUCIUICE aHAIM3aTopa OTKPBIBAETCS
OKHO, TTOKa3aHHOe Ha puc. 8.3-4

¥V BEapou. DaAaEIeHMS
CoONMEHOCThR

Puc. 8.3-4 OxHO yCTaHOBKH YCIIOBUM U3MEPEHUM

[Tpu BBIOOpE OIIIIUU
«CoJIeHOCTh» Ha JHCILICE aHAIM3aTopa
BBICBCUMBACTCS OKHO IMOKa3aHHOE Ha
puc. 8.3-5. C mnomoImpIO KJIABHUII r
HepeMeIICHUsT Kypcopa M KIIABHIIH 02 G ,D n
«BBOJI» OCYIIECTBIISIETCA BBO/J|
3HAYCHUS COJICHOCTH aHAIU3UPYyEMOM
xwunkoctu B nepecuere Ha NaCl,

VOTAHOBK L COMEHOCTH

Puc. 8.3-5. OKHO yCTaHOBKU COJICHOCTH
MeHI0 ycTaHOBKa > YCTAHOBKA yCJIOBUI U3MepeHUun

e a - S - Ecnu B omuu «YcTaHoBKa € IUHUILL
L) 14 14 b2
FUTAHOBEL ¥CIIOEMH u3MepeHus» Oblla BhIOpaHa H3MepseMas

H=MEPEHII BEJIMYMHA  [ApUUATBLHOTO  JIaBJIEHHS
kuciaopoga (Mm. pT. cT., klla), To mpu
BbIOOpE ONIUU «YCJIOBHHA H3MEPEHHUU»
(cMm. puc. 8.3-1) Ha guciuiee aHaIM3aTopa
OTKPBIBACTCSI OKHO, MOKa3aHHOE Ha PHC.
8.3-6
Puc. 8.3-6. OxkHO yCTaHOBKM OapOMETpUUYECKOTO JaBJICHUS W BBIOOpA Cpebl Tie
OyyT npoBoauThCs uzmepeHus pOs.

[Ipu  BeIOOpe ommumm <« Kuakocte/['a3» Ha  JOucIUiee  aHAJIM3ATOpPA
BBICBEUMBAETCSI OKHO TIOKa3aHHOE Ha puc. 8.3-7.

P Eapom. TaETSHIIS
Fruroore T'a=




45
C moMoIbpi0 KIIABHIN MepeMelneHus Kypcopa u knaumu «BBOJI» ocymiecTBisiercs
BBIOOD cpenpl, Tae OYAyT MPOU3BOIUTHCS
uamepenus: pO, (B JKUIKOCTH WIH B
ra3oBoii ¢ase). Ilpum BbIOOpE oOmIUHU

E mampoM cpene Bymxer
IITPOHMEEOOMTERCA
AaHamnMzY

«Kunkocte» aHaJIu3aTop Oyner

", i -
P OIROCTR aBTOMATHMECKH KOMICHCHPOBATL CHCTE
Taz MAaTHUYECKYIO0 TOrPEIIHOCTh H3MEPEHHH,

W3BECTHYIO Kak K03 puIeHT

«Kuakocth-I'az» (cMm. 1. 5.3.3).
Puc. 8.3-7. OxHo BbIOOpa B Kakou cpejie Oy IyT MpoBOAUTHCS n3mepeHus pO,.

YcTraHoBKA eIUHUL U3MEPECHUA
MeHI ycTaHOBKA r—> Y CTaHOBKA eIUHHI] H3MEPEHHUs

; 7 ey 1 1 wr [Ipu BXOJIE€ B OITIHIO

BHEEP%%%%&} :{;EE}IEH ¥h «YCTAHOBKA eauMHUI] U3MEPEHUN»

aHaJau3aTop mpejjaracT Bam BwIOpaTh

FHaccoras moHIIEHTE. u3MepseMyl0 BenuuuHy. Ha numcruiee

HI.'!CIHEI-I‘I’HCIE CO e . aHajau3aTopa  BBICBCYMBACTCS  OKHO,
[[apIMaaeHOS TIET. MOKa3aHHoe Ha puc. 8.3-8

Puc. 8.3-8 OxHo BrIOOpa U3MEPSIEMON BEIIUUNHBI

C moMoIIpI0 KJIABWIN MEPEMEIISHUST Kypcopa BBIOEpPHTE OJHY W3 OINIWN Ha
muctuiee (cm. puc. 8.3-8) m Haxkmute kiaBuimry «BBOJ». B 3aBucumoctd ot
BbIOpaHHOW BaMu onmuu Ha JIHCIIICE MTOSBUTCS OJTHO U3 TPEX OKOH.

EHEEFHTE EXNHHHITY i
M=HEPEHHA EMEEFHMTE EJHHMIF
: I:II'_:'I._T;.[ H=MEFEHHMA
MEDS T OB REMHES ITPOIISHTE
2 [IpoLISHTHE HackUEH.
—_— EHEEFMTE ETMHHITY
Puc. 8.3-9a H=MEPEHMA
Puc. 8.3-96 ,_
P MM T .o,
Puc. 8.3-98 rlla

8.3-9. Okna BbIOOpa €TUHUI U3MEPEHUS.
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B nepBom okHe (cm. puc. 8.3-9a) amanmszatop mnpemiaraer Bam BbIOpath
€UHUIY H3MEPEHHs MacCOBOM KOHIIEHTpAUUU KHUCIOpOJa IIPU H3MEPEHUAX B
XuakocTsax: Mr/ir; Mkr/ia; ppm. [Ipu npoBeneHUM U3MEPEHUN B ATHX CIUHHIIAX
aHAIM3aTOp BHOCHUT TEPMOKOMIICHCALIMIO KaK Ha CBOWCTBAa Ta3ONpPOHHUIIAEMOM
MeMOpaHbl CEHCOpa, TaKk M Ha TEMIIEPaTypHYIO 3aBUCUMOCTh KO3 (ULIMEeHTa
PacTBOPUMOCTHU KHCIIOPOJIa B BOJIE.

Bo Bropom okue (cm. puc. 8.3-90) aHanm3arop mnpesiaraetr Bam BbIOpaTh
o0beMHbIe TIPOIICHTHI (00. % - WCHONB3yeTcs MpH aHAIW3e Ta30B) WM MPOICHT
HACBIIIECHUS )KUJKOCTH KHCI0poaoM Bo3ayxa (% Hac.). [Ipu npoBeneHnn u3mMepeHuii
B 9THUX E€IUHUIAX aHAJIU3aTOp BHOCUT TEPMOKOMIICHCAIIMIO TOJIKO Ha CBOMCTBA
ra3onpoHUIIaEMON MEMOPAHBI CEHCOPA.

B tpetbem oxHe (cMm. puc. 8.3-9B) ananmmzaTop mpemiaraet Bam BbIOpaTh
CAMHUIY M3MEpPEHUs NaplLHUATIbHOIO JABJICHHSI KHCIOpoJa: MM.pT.cT. wian klla.
W3mepeHnss B 3TUX €AMHMIIAX HCIOJNb3YIOTCA KAk JJisi aHaldu3a Ta30B, TaK H
xuakocred. IIpu mpoBeneHMM U3MEPEHHM B 3TUX E€QMHULIAX AHAIU3ATOP BHOCHUT
TEPMOKOMIIEHCAIIMIO TOJIKO Ha CBOMCTBA Ta30MpOHUIAEMON MEMOpaHbl CEHCOpa.
[Tocne BeIOOpa eauHul U3MepeHus (MM. pt. cr. win klla) Ha aucruiee aHamu3aTopa
BBICBETHTCS OKHO MoOKa3aHHoe Ha puc. 8.3-7. [lpm BeIOOpe ommmu <« KHIKOCTH»
aHanuzaTop ~ OyJIeT  aBTOMAaTHMYECKM  KOMIIEHCHUPOBATh  CHCTEMAaTUYECKYIO
IOrPENIHOCTh U3MEPEHMH, M3BeCTHYIO Kak «Koaddunuent Xuakocts-I'a3» (cum. 1.
5.3.3).

[Tocne naxarusa knasumm «BBO/I» Ha aucruiee ananu3atopa MOSIBUTCS OKHO
pe3yJbTaToOB U3MepeHHit (cM. puc. 8.1), B KOTOPOM OHH OTOOpPaXKarTCs B BEIOPAHHOM
Bamu egunune usmepenus. Ecinu Bbl 3axoTuTe M3MEHUTH €IMHMILY M3MEPEHUS B
npoiiecce padboThl, TO UHTEIIEKTYyalbHble anroputMbl AKIIM-1-01 no3Bossit Bam
3TO cHenaTh, HE Mpuberas K MPOBEACHHUIO MOBTOPHOW KalIMOPOBKU. AHAIU3ATOP
CaMOCTOATENIbHO ~ ONPEAEIUT HEOOXOJMMOCTh BHECEHUs TeX WIM  HHBIX
TEPMOKOMIIEHCAI[M}, BBIMOJIHUT BCE HEOOXOAUMBIE TIEPECUEThI, CBSI3aHHBIE C
U3MEHEHHEM HW3MEpPSIeMOM BEIWYMHBI, €IMHMUIIBI HM3MEPEHUsT U MapamMeTpoB
KanuOpoBku. KpoMe Toro, aHanuzaTop CaMOCTOATEIBHO ONPEACIUT HEOOXOAUMOCTh
KOMIIEHCAIIMA CUCTEMATUYECKOW MOTPEIIHOCTH MW3MEPEHUM, U3BECTHOW KaK
«Koadpdunuent XKuakocts-I'az».

YcranoBka uHTep(eicoB
MeH10 ycTaHOBKA —> YcraHoBka uHTEp(encoB

[Ipu Bxome B ommuio «YCTAHOBKA NHTEP®ENCOB» aHAJIU3aTopP
npennaraetr Bam BeiOpaTh mHTEp(dECHOE YCTPOMCTBO I HacTpoiiku. Ha mucruiee
aHaIM3aTOpa BRICBEYMBACTCS OKHO, MOKa3aHHOE Ha puc. 8.3-10.
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HACTEOHEL
MHTErSEHCOE

BETomOEDDD ERIXOIS
PSS magamna
CHIHAIMEaIIMIL

B OKHE «HACTPOVMKA
MHTEP®ENCOB» (cm. puc. 8.3-10)
BbIOepuTe onuuio «TOKOBOTrO BBIXOAAa» H
Haxxmute kinasumy «BBO/[». Ha nqucruiee
aHaJIM3aToOpa B TEYEHHE O CEKyH]
BBICBEUMBAETCS OKHO, IOKAa3aHHOE Ha PUC.

8.3-11.

H=HEHHTE
TEE¥WHME ITADAMETPHY

A
HET

Puc. 8.3-12 OknHo Bompoca

B 3TOM OKHE C TOMOIIBIO KJIABUII
nepeMenieHus  Kypcopa  BbliOepuTe
craHgapTHeI TokoBbIl BeIxon (0-20, 4-
20 wim 0-5 MA), Ha KOTOPBIH HACTPOEH
Bam  peructpupyrommi  caMOIMCEl,.
ITocne Haxartusa knaBumu «BBO/[» Ha
JUCIITICE aHaJIM3aTopa IMOSBIISIETCS OKHO,
MoKa3aHHOe Ha puc. 8.3-14.

Puc. 8.3-10 Oxkno BBIOOpa
uHtepdeiicon

Hacrpoiika TOKOBOI'0
BbIX0/1a

TEEVIWHME ITAPAMETPH:
Crapmapr: O-Z0 i

AIETTS S0

Q... 0001.0 o6y

Macwmah:

10 pas.

Puc. 8.3-11 OkHO TekyIe mapaMeTphl.

3areM Ha JUCILICC aHalIn3aTopa
IMOABUTCA OKHO, IIOKa3aHHOC Ha pPHC.

8.3-12. Ecniu Bor BeiOupaere «HET»
aHAIM3aTOp BO3BPAIIAETCI B OKHO

HacTpoWku wuHTepdericoB. Ecmu B
BbIOMpaeTe  «JIA», ~Ha  gucmiee
aHanM3aTopa MOSIBIISICTCS OKHO,

nokaszaHHoe Ha puc. 8.3-13

ENEEFHMTE CTAHIAPT
TOEQEOTD BRE-OTA

l:i - : I:I I'I :u.l. -
4 - ::_-. I:I 1'1 .:ua. -
::i - 5 :t‘i .l.-lu.l. -

Puc. 8.3-13 OxHo BpIOOpa CTaHIAPTHOTO
TOKOBOTO BBIXOJIa
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C MIOMOIIIBIO KJIABUIII
MEpEMEILICHHUS] Kypcopa YCTaHOBUTE
BEPXHUU TIpeJell IIKajabl CaMOIKCLa U
Haxmute «BBO/I».

ﬂ - ﬂﬂﬂ "j' .ﬂ ﬂﬁ;"{ Ha  nucnmee  ananmmsaropa

IMOABUTCSA OKHO, ITOKAa3aHHOC Ha pHUC.

8.3-15.

EEEIMTE THATIAZ0H
WEATE CAMOITHCITA

Puc. 8.3-14 OxkHO HACTPOWKH IIKAJIBI CAMOTIUCIIA

UroObl n30exkaTh «3alllKaIMBaHUS» Iepa CaMOIMCLa MpPU MPEBBIILIEHUHA €T0
BEpPXHEro mnpenaena, Bel MoxeTe BBeCTU
K03 (PUIIMEHT yMeHbIlIeHus1 MaciTada
mkansl paBHbld 10 unm oTkazarbest ot

VHMeHBWHTE MacuTah
weands E 10 pas e

- .- S 3
SAlEAJIHMEI M MaciiTabupoBaHus.  Jlng  BBOjA
BoOL ko>ppuIMenTa  MacITabMpOBaHUS
HET YCTaHOBHTE KYPCOp Ha OMIUI0 «JA» u

Haxxmure knasumy «BBO/I».

Puc. 8.3-15 Okno BBos1a K03 duIMeHTa MacIITAOUPOBAHUS IIKAJIbl CAMOIHUCIHA.

B aHammzatope Takke MPEAyCMOTPEHA BO3MOXKHOCTH BBOJA JIPYTHUX
MacIITaOHbIX Kod(duiuenros (2, 5,
20). Jlns BbIOOpa JFOOOTO M3 3THX
kodd¢unmenToB B okHe puc. 8.3.15
HEOOXOJIUMO  HaXXaTh  KOMOWHAIUIO
iaBull «Crpenka BHU3» + «BBOI».
Ha nucniee anamusatopa NOSABUTCA
OKHO, TOKa3aHHOe Ha puc. 8.3-16.

Eo cROMBRED pas
YHeHBUMTE MacwTah
WESTHE IPH SalRa I’

Puc. 8.3-16 Okno BBOAA KO3 UITMEHTOB MAaCIITAOMPOBAHNUS IIKAJIBI CAMOIHCIIA.

ITocne BeIOOpa kOx(p(uIMEHTa MAacIITAOUPOBAHUS AHAIU3ATOP NEPEXOAUT B
PEKMM U3MEPEHHS U Ha JMCIITIee MOSBISIETCS OKHO, MOKa3aHHOE Ha puc. 8.1.

-y T Hacrpoiika RS - kanana
o '_jTjﬁ‘,HU:E' I"TfI B OKHE «HACTPOMKA
BZ EAHATA WUHTEP®ENCOB» (cm. prc. 8.3-10)
ERETHNYMTE BoIOepute  ommuio  «RS-kamanma»  u
SATATE HHTSDEAT Haxxmute Kiasuiy «BBO/I». Ha nucnnee
aHajin3aTtopa MHOABHUTCA OKHO, ITOKAa3aHHOC
Ha puc. 8.3-17.

Puc. 8.3-17 Oxkno «YCTAHOBKU RS-kanama»
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B arom okne (cm. puc. 8.3-17) Bbl MokeTe BKIFOUYHUTH/BBIKIIOUUTE paboty RS-
KaHasa, a TaKKe 3aJlaTh HHTEPBAT BPEMEHH BBIBOJA OTCUETOB MOKa3aHwid. [l Toro
4yT0OBI 3a1aTh HHTEpBal (cM. puc. 8.3.-17) BbIOepuTE OMIKI0 «3a/JaTh UHTEPBAI» M

Haxxmure kiasumy «BBO/[». Ha

EpenmTe MHTEDES T JMCIUIEE AHAIM3ATOpa TOABUTCS OKHO,
Ep=MeHM 014 FEEOIS noKazaHHoe Ha puc. 8.3-18.
LS HHEX
ﬂﬂ 1-II-IHET!:EE-: Puc. 8.3-18 OxHo BBOma HHTEpBaNa
BPEMEHM JUIS BBIBOJA PE3YJILTATOB
W3MEPEHNM.

3amaHue WHTEpBalla BpPEMEHH OCYIICCTBISETCS C TOMOIIBI0  KJIaBHII
nepemMenieHnst kypcopa. [locie BBoga WHTepBajia aHAIW3aTOp BEPHETCS B OKHO

«HACTPOMKA UMHTEP®EMCOB» (cMm. puc. 8.3-10). M3 5TOro OKHa MOXKHO
HACTPOMTH MapaMeTPhbl CUTHATU3AIINH.

Hacrpoiika curHajau3anuu

B OKHe «HACTPOUKA HACTRO ITI o
NHTEPOENCOB» (CM. pHuc. 8. 3-10) |: I'II'H ‘_"u‘ H I'I Bﬁb*u I'I I'I
BbIOEpUTE OoNIuio «CHUTrHATU3AUN» U .
HaxmuTe kinasumy «BBOJ/[». Ha FEcpimmL M FPOEeHE
JUCIUIEE aHaIU3aTopa BBICBETUTCS Hrierm YOOESHER
OKHO, ToKa3zaHHoe Ha puc. 8.3-19. EBRETHKYIMTRE

Puc. 8.3-19

OkHo
«HACTPOUKA CUTHAJIUZALIUU»
B 3TtoM oxkHe BBl MOXETE HACTPOUTH BEPXHUM W HWXKHUW YPOBEHb
cpabaThIBaHUsI CUTHAIN3AINH, & TAKXKE BKIIOYHTH/BHIKIIIOUUTH CUTHATH3AIIHIO.

ﬂﬂﬂ HAaCTPOUKHN CHIHAJIHU3al0uKu 110 E: ESTI{TS E: E II ::_:: HI'I ITI

BEpXHEM OBHIO B OkHe puc. 8.3-19

PXHEMY ™ ¥P P openet cpabarTHEaSHMA
BbIOGpUTE OMIMI0 «BepXHUil ypOBEHB» U CLTHS TTIH28 T
Haxxmurte kinasuiy «BBO/[». Ha nucruiee - fHaan

aHalin3aTopa BBICBCTHUTCs OKHO,

nokasanHoe Ha puc. 8.3-20. aw 1 ﬂ .ﬂ 06%

Puc. 8.3-20 OxHO HACTPOWKHN BEPXHETO Mpejiesia cpadaTblBaHHs CUTHATIU3AIINH.

C nomomipl0 KJIaBUII TEPEMEIICHUS Kypcopa BBEAUTE 3HAYECHUE BEPXHEIO
npejena cpabarblBaHUs CUTHAIMW3AIMU B HaxmuTe knasuiny «BBOJI». Ha aucriee
aHaJgM3aTopa BBICBETHTCS OKHO, IIOKa3zaHHOe Ha puc. 8.3-21. Jlns BKIrOUEHUS
CUTHAJIM3aIMK BbIOepuTe ommuio «JIA» u Haxxmute «BBO/J[»
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Puc. 8.3-21 OKHO BKJIIOYEHHUS

ERNMHNYMTE CUTHAJIM3AIlMM 10  BEPXHEMY
CHIHaTHISITHE IIo YPOBHIO
EEP-HEHNY wpoeHI?
Ta Hacrpoiika HUKHETO
npezena cpabaTbIBaHUs
HET CUTHQJIM3ALUU  OCYIIECTBIISCTCS
aHAJIOTHYHBIM 00pa3oM.

[Ipu cpabaThIBaHUU
CUTHAJIM3AIMK Ha JUCIJIEE B CTPOKE MKOHOK TMOSBJISIETCS MUTAIOIINI 3HAK,
0003HaYarOmMid TPEBBIINICHUE HIKHErO0 WIM BEpXHEro ypoBHsS. [lis
OTKJIIOUCHMsI 3BYKOBOTO CHTHalla HaxMmuTe Kiapuiry «COpoc» U
yACp)KUBAaWTEe €€ B HaXXaTOM COCTOSHUM B TedeHue 3-5 cek. Js
MOBTOPHOTO BKJIFOYEHHS 3BYKOBOIO CHTHAJIa TaKXke HAXMUTE U
yaepxkuBaiTe kiaBuiry «COpoc» B HaXaTOM COCTOSIHUM B Te4eHHUE 3-D
cek. Ilpu cpabaThiBaHHM CUTHAJIM3AlMK OJIHOBPEMEHHO 3aMBIKAIOTCS
«CYXH€ KOHTAKThD», KOTOPbIE MOTYT HCIIOJB30BATHCS JJISI TTIO3UIIMOHHOTO
peryJupoBaHMUs.

YcranoBka 4acoB

VYcranoBka yacoB ocyuiecTtBisiercs U3 okHa «YCTAHOBKA». B sToM okHe
(cMm. puc. 8.3-1) BbIOEpUTE OMIMIO «YCTaHOBKA YacOB» M HAXMHUTE KJIABHIILY
«BBO/I». Ha nucruiee aHanu3atopa BBICBETUTCS OKHO, TIOKa3aHHOE Ha puc. 8.3-22.
YcTaHOBUTE AaTy U BpeMs U HaxMuTe knasumy «BBO/I»

[Tocne BBOAa TEKYyIIETO BPEMEHHM M JaThl aHAIU3ATOpP MEPEXOAUT B PEKHUM
uamepenus (cm. puc. 8.1). B HikHeit

CTPOKE OKHa OyJyT BBICBEUMBATHCS WVCOTAHOEHMTE EPEMA
BpeMsl M Jara. 3amuch JaHHBIX B
HHEPrOHE3aBUCUMYIO MMAMSTh B PEKHME Hacwe © MMEyTH
HIPOTOKOJUPOBAHUSA M AJIEKTPOHHOIO .
0JiokHOTa OyJIeT NpPOU3BOAUTHCI B ﬂ -52
YCTAHOBJICHHOU IIKaJI€ BPEMEHHU. -

M mammrre EEOJ

Puc. 8.3-22 OkHO yCTaHOBKHU 4acoB
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8.4. Menw «JIMAT'HOCTUKA»

Jlucniiel JaHHBIX C—> rjjaBHOE MEHI0 T—>  [MarHOCTHKA

FEIMATHOCTHEL™ IIpu Bxoze B MeHi0 « JUATHOCTUKA»
Ha JMCIUIEE aHAJIM3aTopa OTKPBIBAETCS
OKHO, TIOKa3aHHoe Ha puc. 8.4-1. B stom
okHe BBl MOXeTe BHIOpaTh YETHIPE OIIIHMU
JMAarHOCTUYECKHUX TECTOB.

P Cemcopa
NHcrimnes
IlamMarH

Puc. 8.4-1 OxHo «/lmarHocTuka»

[Ipu BeIOOpE ATUX ONIMKA Ha AUCIUIEH aHanU3aTOpa OYyIyT BHI3BIBATHCA OKHA,
MMOKA3aHHBIEC HUXKE.

THMATHOCTHEL CEHCOPA AuarnocTiia cencopa
B 3TOM OKHE  BBICBEUMBAIOTCS
Toemc=01558 =HA TEKyIME  3HA4YEHHs  TOKa  CEHCOpa,
T= ZZ.0C TEMIICPATYPHI, YYBCTBUTECIIbHOCTU u
S= (00 07 B2 B pT.CT. 3HAYEHUs OCTATOYHOI'O TOKA CEHCOpa.
Toor= 00005 =4 Puc. 8.4-2a. JlnarnocTuka ceHcopa

JInarsocruka 3KkpaHa

B mpouecce BBINOIHEHUS 3TOrO
T€CTa OKHO JHWCIUIESl 3alOJIHAETCS IO
CIIUPAJIA 0 TMOJIHOTO 3aTE€MHEHUS
JACTLIIES.

Puc. 8.4-26. Jlnarnoctuka skpana

JInarHocTMKa NaMsiTH H ,._TI,ET THATHOCTHEL
[TonoxurtenpHOE TECTUPOBAHUC ].-.[ & II q TI'I
AJIEMEHTOB MaMITH COMIPOBOXKIACTCS _ e _—
samuchio OK! ELI LE!
= ANl R
EEFEON Q|
Puc. 8.4-2B. JInarHocTrKa IaMsTH. EEFRUNL UE!
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8.5. Menw «ITPOTOKOJINPOBAHUE»

Jluciuiei JAaHHBIX T—> IJIaBHOE MEHI0) IT—>

*NPOTOREOQIIHPOEAHME®

FoamaTe MHETSDEAT
BRI Y TR
EREol TaHHEY

MPOTOKOJIMPOBaHHE

IIpu BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHUE>» Ha
IUCIIJIEE  aHaIU3aTopa  OTKPBIBACTCS

OKHO, TIOKa3aHHoe Ha puc. 8.5-1. B atom

. okHe BBl MoOXeTe BBIOpAaTh YETHIPE
OYMOTHMTE TAMATE O
Puc. 8.5-1. Okuo  «I[TPOTOKOJIMPOBAHUE»

[Ipu BBIOOpPE TIepBOM oONUMU Ha
JTUCIUIEM  aHAIM3aTOpa  BBI3BIBACTCS
OKHO BBOJIa WHTEpBaJla BPEMCHH IS
3aliCH JAaHHBIX, MOKa3aHHOE Ha pHLC.

8.5-2. C IIOMOIILIO KJIABUIII
nepeMeneHusI Kypcopa BBEIUTE
WHTEpPBAJl BPEMEHU JUIS  3aIlKCH
JAHHBIX WU HOXMUTE  KJIABUIIY
«BBO».

ErenmTe HMHTEPREAT
EpeeH I3 SAllMCH
Mo HHEX

Q0 T0mun

Puc. 8.5-2. OxHO BBOJa WHTEpBajga BPEMEHHM JJisd 3allMCH JIaHHBIX B

OHCPIrOHC3aBUCUMYIO IIAMATh.

HpH YCTAaHOBKC HHTCpPBAJIa BPCMCHU Br1 JOJIDKHBI IIOMHHTBL, YTO 00beM
HE3aBUCHUMOM MaMSTH XOTS U SIBISETCS JOCTaTO4YHO 60JIBHII/IM, HO TCM HC MCHCC

OI'PAaHUYCH.

[Ipu 3amanumM wuHTEpBaJa BpeMEeHM paBHOro 15 MuH.,

o0beMa

BHCPFOHeBaBHCHMOﬁ MaMATHU XBATUT Ha IMMPOBCACHUC 3aITUCH B TCUCHUC 6 MCCALICB.

I[Ipu BBIOOpPEe  omumu

«Bxmoueno/BeikimoueHo»  (cM.  puc.

8.5-1)

OCYIIECTBISCTCS BKIFOUCHHE/BBIKIIOUCHHE TPOTOKOJIMPOBAHHS.
[Ipu BBIOOpE ominu «BbiBoA MaHHBIX» HA JUCIUICH aHAIM3AaTOPa BHI3BIBACTCS

EHEOT TAHHY

TabmMY HEN BEREOT
Ilozice:
EHECD Ha HOMIIRHTSD

Puc. 8.5-3. Oxno «BbIBO/I JJAHHBIX»

OKHO BBIBOJIA JIAHHBIX, ITOKA3aHHOE Ha
puc. 8.5-3. B atom okne Bbl MoxeTe
BbIOpATh OMIIMK PEaTH3yOIINEe BHIBOJ
JNAHHBIX Ha JHCIUIEM aHaIM3aTopa
(cM. puc. 8.5-4a), mouck JaHHBIX B
npotokojie 1o nare (cm. puc. 8.5-40)
W BBIBOJ MPOTOKOJA JIAHHBIX Ha
KOMITBIOTED.



Jama: 201002,
Epera: 10:57
OE: 347 ob%

T: 2. 1'C

EEOJ - rmomcE 1o gjare

C noMmolbl0 KJIaBUII HEPEMEIIECHUS
Kypcopa YCTaHOBHUTE JaTy U BpeMs IS
IIOMCKa JTaHHBIX B MpOTOKoJe. J[i11 moucka
Haxxmurte kinasuiy «BBO/[». Ha nucrmiee

OTKPOETCS OKHO, TOKa3aHHOE Ha puc. 8.5-
40.
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C mpmomompro kiaaBum «BITPABO»,
«BJIEBO» Bbl MOX€eTE POJIMCTHIBATH
NpOTOKOA JaHHbIX. [lpu  BbIOOpE
omiuu  «Ilouck» W3 OKHA BBIBOJA
JTaHHBIX (cm. puc. 8.5-3)
BBICBEUMBAECTCS OKHO IMOUCKA JaHHBIX
o gare (cm. 8.5-40)

Puc. 8.5-4a. OxHO TaHHBIX MPOTOKOJIA

[TAPAMETPH IIOMCEA:

HaTa: 10.03.01.
Epewa: OH00

Heopars — 'BEEOT

Puc. 8.5-46. OxkHO mouCKa JJaHHBIX 10 JIATE.

ITpu BbIOOpe omumu «BbIBOJA AaHHBIX Ha KoMmibiorep» (cMm. puc. 8.5-3) u
Haxkatnu kinaBumu «BBOJI» ocymecTBisiercs mepenadya MpOTOKOJa JTaHHBIX B

KoMIbIOTEp 10 RS-kanay.

JUIS OYHCTKM TIaMSATH B OKHE
«[TPOTOKOJIMPOBAHHUE» (cM. pwuc.
8.5-1) BeIOepuTe om0 «OYUCTHUTH
naMsATh» M HAKMHTEC Ha KJIABHUIIY
«BBO/I». Ha nucmiee aHanmusaTopa B
T€UEHHEe S CeKyHJ OyJeT OTKPBITO
OKHO, TTIOKa3aHHOE Ha puc. 8.5-5.

8.6. Menro «BJIOKHOT»

ECE SATIMCH CTEPTH

Puc. 8.5-5. OkHoO ynaneHus JTaHHbBIX.

Jucniieit panupIx —> I'1aBpHoe MeHi0 ™—>  BiaoknoTt

SNEETPOHHIH
ENOEHOT

ErnmumyrTs
Y MCTHTR
I[IpocmorE

[Tpu BXoxe B MeHIO «BIOKHOT»
Ha THCTIIIee aHaImM3aTropa
OTKpBIBACTCSI OKHO, IOKa3aHHOE Ha
puc. 8.6-1. B atom okxHe Bbrl Moxere
BBIOpaTh TPH OMIIUH.

Puc. 8.6-1. OkHO
«DJIEKTPOHHbBIU BJIOKHOT»
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[lpu BbIOOpe onmmu «BKIIOYNTH/BBIKIIOUUTE»  AJNEKTPOHHBIA  OJOKHOT
BKJIFOYAETCSl UM BBIKIIIOUaeTcs. [Ipu 3ToM B pekume U3MEpEeHHs B BEpXHEW CTPOKE
HOSIBJISICTCS WM MCUE3aeT KMKOHKa» OJ0KkHOTa (cM. puc. 8.1).

[Tpu BBIOOpPE omMu «OYUCTUTHY
MPOUCXOANT yAaJieHuEe HHPOPMAIH U3
OlOKa JHEPrOHE3aBUCHUMOW  IMaMsTH,
npeaHazHaueHHoro juisi 500 3amuceid B ECE SATIHCH CTEDPTEH
ANEKTPOHHBIN OnokHOT. Ha nucnnee
aHalIM3aTopa B TEUEHUE O CEKyHJ OT-
KPBITO OKHO, MIOKa3aHHOE Ha puc. 8.6-2.

Puc. 8.6-2. OxkHo «Ouuctka 0JIOKHOTA»

- - [Tpu BBIOODE OILINUA
ZanHcs N 0 «IIpocmotp»  (cm.  puc.  8.6-1)
ﬂama: S0 1005 OTKPBIBAC€TCSI OKHO, IIOKa3aHHOE Ha
Epera: 10:52:45 puc. 8.6-3.

C nmomompro knasuin «BJIEBO»
«BITPABO» Bur MOXETE
MPOJIUCTHIBATh JaHHBIE, 3alUCAHHBIC B
ANEKTPOHHBIN OJIOKHOT.

0Z: 245 obi

Puc. 8.6-3. OxHO «3amnuch B OJIOKHOTE»

9. KAJINBPOBKA AHAJIM3ATOPA.

B ananuzarope peanu3oBaHbl CIEIYIONIME BUAbI KAJIHOPOBOK:
e KammOpoBka 1o HyJI€BOH TOUKE;
e ABTOMaTHYeCKasi KATHOPOBKA 110 aTMOCPEPHOMY BO3IYXY;
e CrnenuanbHas KaTuOpOBKa.
OO61re moJIoKEHUsI 0 KaTMOPOBKE aHan3aTopa MpUBeACHHI B 1.1. 5.1. - 5.2.
HACTOSIIIIETO0 PYKOBOJICTBA.

9.1 Ilpouenypa kaauOPOBKH HYJIEBOIl TOYKHM aHAJIM3ATOPA.

KanubpoBka HyJeBON TOYKH MPOBOJUTCA B IMPOIIECCE MPOM3BOACTBA U IMPHU
MOJITOTOBKE aHAJIM3aTOPOB K TMOBEpKe. B CHily ManocTu M BBICOKOW CTaOMIBLHOCTH
TOKOB YTEYKM CEHCOPOB JaHHas TMpoleAypa B TMpPOIECCe DOKCIUTyaTalluu He
MIPOBOJIUTCS, TIOATOMY OMITUSI KaJUOPOBKH HYJIEBOW TOYKM BBIHECEHA B CIY>KeOHOE
MeHI0 kKanmuopoBok (cMm. [Ipunokenue 5).

9.2. Ilpounenypa aBTOMATHYECKOI KAJMOPOBKH aHAJIN3ATOPA.
[Ipu aBTOMaTHUYECKOW KaaUOpPOBKE aHAIM3aTopa B KAadyeCTBE CTaHAAPTHOTO
oOpasma ¢ M3BECTHBIM COJICP)KAHUEM KHCJIOPOJa HCIOJIB3YeTCsl aTMOC(HEpHBIH
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BO3/IyX, HACBIIICHHBIN TTapamMu Bojbl. Kanmubposky cencopor ACpO,-01 - ACpO,-04
MO>KHO ITPOBOJIUTH ABYMS CIIOCOOAMHU.

[Ipu nepBoMm crnocobe KaauOpOBKM CEHCOpP JOCTAIOT M3 H3MEPUTEIHbHON
KaMephl, TIIATEJILHO IPOMBIBAIOT €r0 YYBCTBHTEIBHYIO YacThb B BOJIOTPOBOIHOM
BOJIC M C TIOMOIIbIO (DUIBTPOBAIBHONW Oymard WM MapieBOTO TaMIIOHA YAAJSIOT
ocTaBIMecs Karmid Bonabl ¢ moBepxHocTd AC. 3aTeM Ha JHO «KaaTuOpPOBOYHOM
CKJITHKM» HAJMBAIOT HEMHOTO BOJIONPOBOJHON BOJBI M ycTaHaBiuBaioT B Hee AC.
UyBCTBUTEIIbHASI TIOBEPXHOCTh CEHCOpPA HE JIOJDKHA KacaThCs MOBEPXHOCTH BOJBI B
CKJISTHKE.

[Ipu BTOpOoM criocobe kanmdpoBku ceHcopbl ACpO,-01 - ACpO,-04 ocrarorcs
B M3MepUTeNbHON Kamepe. i yao0CTBa BBIMIOJIHEHHS MOCIEAYIOIMIHUX MPOLETyp
H3MEPHUTEIBHYIO KaMepy IOCTAlOT M3 Jepskarels, moBopaunBaror Ha 180 °, naBas
CTeYb HUJKOCTH, a 3aTeM OIMATh yCTaHaBIMBalOT B KpoHmTeilH. [locne storo
U3MEpPUTEIbHYI0 KaMepy TIIATENIbHO MPOMBIBAIOT BOJOM OT OCTAaTKOB CyJb(dura
Hatpus. i aToro uepe3 Bxoauyto TpyOky nponyckatot 300 - 1000 mu Boabl. 3atem
gepe3 BXOJHYIO TPYOKy € TIOMOINBIO MIMPHUIA, 3aMOTHEHHOTO BO3AYXOM, MyTeM
IpoJayBa YIAISIOT OCTaTKHM BOJBI M3 KaMephl. IIpy 3TOM Ha YyBCTBUTEIHHOM
noBepXHOCTU AC He JIOIKHO OCTaBaThCS Kareiab BOJIBI.

[Tpn xamubpoBke ACpO,-05 ero mpombIBalOT B BOJE, YIAISIOT OCTaBIIMECS
KaIid BOJbl C UyBCTBUTEIHbHON MOBEPXHOCTH CEHCOpa (PUIbTpOBaNIbHONW Oymaroi, a
3aTeéM YCTaHaBIMBAIOT B BEPTUKAIBHOM TIOJIO)KEHMM Ha CMOYEHHYIO BOJOU
bubTpOBaANIBHYIO OyMary.

IIpu xamubOpoBke ACpO,-06 ero Takke MPOMBIBAIOT BOJOW, YAAJISIOT
OCTaBIIMECS] KAaIUId BOJBI C YYBCTBUTEIBHON IOBEPXHOCTHU CEHCOpa, a 3aTeM
3aKpEIUIIOT B BEPTUKAJIHHOM IOJIOKEHUM (HampuMep B INTaTHBe). B pe3nHOBYIO
rpymy (Bxomut B kKomiuiekT nmoctaBku AKIIM-1-01B) mamuBator 3-5 mur BOgbl U
HazeBatoT ee Ha ACpO,-06. [Ipu 3TOM BO3yX BBIXOAMUT Yepe3 OTBEPCTHE B BEPXHEM
YacTH TPYIIH.

Jis  mpoBeieHHS — aBTOMATHYECKOW  KaquOpOBKM  aHanu3aropa IO
aTMOC(EpPHOMY BO3yXy, HACHIIIICHHOMY TIapaMH BOJIbI, HAKMUTE KJIaBUITY «BBOI».
Ha nucninee ananuzaropa nosisurcs okHo, **I'JTABHOE MEHIO**, noka3anHoe Ha
puc. 8.2-1. C mnoMoupl0 KJIaBHUII TEPEeMEIIeHUs Kypcopa BBIOEPUTE OIIIUIO
«KAJIMBPOBKHM» u naxmure «BBO/I».
*HHEALATHMEFOEE b ++ Ha mucruiee aHaau3aTopa MOSIBUTCS OKHO,
**KAJIMBPOBKA**, moka3anHoe Ha
puc. 9.2-1.

P ArrTomanmbpoERa
Crierr. manHhpoERa

Puc. 9.2-1 Oxno «KAJIMBPOBKA»




56

C nmnomompl  KIABUII  TEPEMEIICHHMS  Kypcopa  BBIOEpPUTE  OMIIHIO
«ABTOKAJIMBPOBKA» n Haxxmute knaBumy «BBO/[». Ha aucnee ananuzaropa
nosButcs okHO «ABTOKAJIMBPOBKA», mnoka3zanHoe Ha puc. 9.2-2. Ecmm
aMIIEpOMETPUYECKUI CEHCOpP YCTAaHOBJIEH B BO3JyX€, HACBIIICHHOM IapamMu BOJIbI,
HaxxmuTe kiasuily «BBOJ/I[» Ha nucrniiee ananuszaTtopa MHOSBUTCS OKHO BBOJIA
JTAHHBIX 0apOMETPUYECKOro AaBjeHUs, mokazaHHoe Ha puc. 9.2.-3. C mnomoibio

T eI T T _— KJIaBUII IIEPEMEIICHUSA Kypcopa U
ABRTUOEAIMEFUEEA kinasumy «BBO/I» BBeauTe Tekyiuee

WO HOEMTE O SHCOD 3HAUYCHHUE 0apoMeTpUIECcKOro
E EOSIVH HAacCHUEH BT JaBJICHUS KaTUOPOBKHU.
IISPaMi EOIE
M HawuurTe EEOT

Puc. 9.2-2 OKHO
«ABTOKAJIMEPOBKA»

YoraHOoEMTE SHaYeHHMHS
BapoMeThIHY eCEODD
TaETeHMT I HadMMme
‘BBQJ'

Puc. 9.2-3 Okno BBO/1a 6apOMETPUIECKOTO ?Eﬂ _ﬂ MMFTCT

JaBJICHUA.

[Tocne BBOa 3HAUEHMSI 6APOMETPUUECKOTO TaBJICHUS HA UCITIEE aHAIM3aTOpa
MIOSIBUTCSI OKHO COOOITIEHUH MoKa3aHHoe Ha puc. 9.2-4. B HIDKHEH 9acTH 3TOTO OKHA
BBIBOJIUTCA TEKYILIEEC 3HAUYCHUE H3MEPSIEMOM BEJIWYUHBI, COOTBETCTBYIOLIEE
napaMeTpaM mponuioi kamuOpoBku. Ilocie crabunusanmuu TOKa3aHWA HAKMHTE
kiapumy «BBOJl». Ha  aucnnee
aHanu3aTopa B TeueHHWe 3-5 CeK.

Mocme crabMIHIaliMM BBICBETHTCS coobIienHe
TIOHaZaHMM HaMMMTe «ABTOKATHOPOBKA YCIICIITHO
'BEE oI ' 3aBepmieHa». [lpu sTomM aHammzarop
U3MCHUT TapaMeTpbl KaMOPOBKH U

ﬂ .ﬂ 1' Dﬁf-ﬁ MEPEUJIET B PEKUM U3MEPECHUM.

Puc. 9.2-4 OxHoO cooOuieHnit

WNnremnexkryansubie  anroputmbl  AKIIM-1-01  mo3BosisitoT  TIPOBOJIUTH
ABTOKATUOpPOBKY B JII0OOW BBIOpAaHHOW eIUHUIIE HM3MEPEHHs, a B JalbHEHIIeM
NepPeXoAUTh B Jpyrue enuHuIlbl u3MepeHus. [lpu stom He Tpebyercs emie pas
IPOBOJUTh  aBTOKAIMOPOBKY.  AHAIM3aTop  CaMOCTOSTEIBHO  OMPEICIIUT
HEOOXOMMOCTh BHECEHHS TEX WM HHBIX TEPMOKOMIICHCAIIUM, BBITIOJIHUT BCE
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HEO0OXO/MMbIE TMEPECUEThl, CBA3AHHBIE C M3MEHEHHUEM KaK WM3MEpPSeMON BEIUYUHBI,
TaK U €IUHULIBI U3MEPEHUSL.

[lepnoiMyHOCTh MPOBENECHUS ABTOKAIUOPOBKU OMPENEISETCS TOYHOCTBIO, C
kotopot Bwl xotutre mnpoBoauTh wu3Mepenus. [lpu 3TomM Bbl Takke AOMKHBI
YYUTBIBATh, YTO YyBCTBUTEILHOCTh AC MOXET U3MEHATHCS BO BpeMeHH. biaromaps
BBHIOOPY ONTHUMAJIBHBIX YCJIOBUH paboThl U BHYTpeHHUX mnapamerpoB AC oHH
obecrneunBalOT CTAaOWJIBHOCTh IOKa3aHWM MPU TOCTOSSHHOM OapOMETpUYEeCKOM
JABJICHUM W KOHIICHTpAIlMU KHUcjiopoda He xyxe 2 % B TedeHHe 2-X HEJIelb.
[TorTomy, ecnu Bac ynoBieTBopsieT MOrpemHocTh u3mepeHut 4-5%, Bwl moxete
MIPOBOIUTH aBTOKATMOPOBKY He peke 1 paza B mecsil. Ecinu usmepenus npoBoasSTCs B
00J1acT MUKPOTPAMMOBBIX KOHIICHTPAIIMN KUCJIOPOAa, 3TOT UHTEPBAT MOXKET OBITh
yBEJIMYEH 710 2 MECSIIEB.

9.3. Ilpouenypa cnenuaibHOM KATHOPOBKY aHAIM3ATOPA.

[Ipn cnenuanbHOM KaaMOpOBKE aHaIM3aTOpa B KadecTBE CTaHAAPTHOTO
oOpaslia ¢ U3BECTHBIM COJAEPKaHUEM KHCIIOPOJa MOKHO UCIOJIb30BaTh MOBEPOUYHbBIC
razoBbie cmecu (I11'C) wmu atMocdepHbIit BO3IyX HACBIIIEHHBIN TapaMu BOJIBI.

Cneunanbuyto kamuOpoBky mo III'C nenecoobpa3Ho mNpoBOAWUTH, Korja
TpeOyeTcsi 00eCleunuTh BBHICOKYID TOYHOCTh M3MEPEHHMM COIEpKaHUsS KUCIOpOoJa B
razax. Ilpm »3TOomM xemarenbHO wucnonb3oBath III'C, B KoTOpoW coaepkaHUE
KHCIIOpoJa OJM3KO K HOMHUHAJIBHOMY 3HAYEHUIO B aHATIM3UPYEMOM cpejie.

JUis  mpoBedeHMs cHelMalbHOM KanmuOpoBku aHanuzatopa mno [II'C
NPEIBAPUTEILHO YCTAHOBHUTE CAMHMIYY M3MepeHus 00. % (cm. m. 8.3) m Haxwmwure
kiapuiry «Bpom». Ha nucnnee ananuzaropa mnosiButcs okHo, **T'JIABHOE
MEHIO**, nokazanHoe Ha puc. 8.2-1. C moMoIipo0 KJIaBUII NEpeMENIeHUs Kypcopa
BbIOepuTe onmuio «Crel. KamuOpoBKa» U
Ha)XKMUTE «BBO/I». Ha JUCILIEE
aHanM3aTopa MOSIBUTCS OKHO,
**CIIEHKAJIMBPOBKA**, mokazaHHoOe
Ha puc. 9.3-1.

CIIELD. EATITMEPOEEA
YOoTaHOEMTE CeHCOOP E
CHMEeCh, BEHDpDaHEYD
IrI RanHbpoRRM

M HadwMmMTe BEOI Puc. 9.3-1 Oxno «CIIELL

KAJIMGPOBKA»

C moMmoIIb0 BEHTWIS TOHKOU perynupoBku (Ha Oamtone ¢ I1I'C) ycraHoBute
pacxona Ta3oBOM cMecu 2-5 My3BIPHKOB B CEKYHIIy, a 3aT€M COCAMHHUTE BXOIHYIO
TpyOKY H3MEpPUTENBHOW KaMephl C BBIXOJOM peaykropa. Ilocie 3toro Haxkmure
xiasuiy «BBO/I». Ha nucruiee aHanm3aTopa MOSIBUTCS OKHO JUIS BBOJA 3HAYCHMS
KoHIeHTparuu kuciaopoaa B [1I'C, mokazannoe Ha puc. 9.3-2.



58

CITELT. EATITMERPOEEAL
Frenmre pacHETHOS
SHaYSHME HOHLISHTEa -
LIMM HMOTIODOISE .

073.4 o6%

C noMoupl0 KJIaBUIIl HEPEMEIICHUS
Kypcopa YCTAaHOBUTE PACUETHOE 3HAUYCHUE
KOHIleHTpanuu kuciaopoga B III'C w
Haxxmute «BBOJI».

Puc. 9.3-2 OxHO aJ1s1 BBOIa TaHHBIX

Ha pgucrnee mosiBUTCS OKHO JUIsi HAOMIOACHHS TpoIlecca CTaOMIM3aIid
MOKa3aHui, MokazaHHoe Ha puc. 9.3-3

CIIELL. EATIHEPOEEAL [locne cTaOWIM3aluM TOKA3aHUI
Mocmae craR THSaIIe Haxxmute kinaBuiny «BBO/I». Ha nucnee
IOKNaSSS M Ha¥IITe nosiButcst Haanuch «Crnen. Kamnbposka
'BE I i YCIEIIHO 3aBEpIIEHa» W  aHAJIU3aTop

nepeiier B pexXuM U3MEpeHui (cM. puc.

20 .4 6% 92.1),

Puc. 9.3-3 OxHo a1t HaOJIIOACHUS MTPoIecca CTa0UIM3aIuy TTOKa3aHUM.

CriennanbHas KaTuOpoOBKa 10 aTMOcepHOMY BO3AYXy OOBIYHO HCIIONB3YETCs
U 00ecrieueHrs M3MEPEHU KOHIICHTPAIIUU KUCIOPOAa B KUIKOCTSIX JJISI KOTOPBIX
TEMIEpaTypHbIE 3aBUCHUMOCTH KOA((UIIMEHTOB PacTBOPUMOCTH KHUCIOpOJa eIle
HEJOCTAaTOYHO TOYHO YCTaHOBIEHBI. [IpnOnu3nuTenpHble 3aBUCHMOCTH KOHIIEHTPALUN
KHCJIOPOJia B TIMBE U CYCJI€, HACKHIIIEHHBIX KUCIOPOIOM BO3AyXa MpU aTMochepHOM
nasnennu (B=760 MM.pT. cT) OT TeMIiepatypsl ipuBeeHbI B Tadmuie 9.3.1.

Tabnuia mpuOIN3UTETBHBIX 3HAYCHUH KOHIICHTPAIIMHA KUCIOPOIa
B [TUBE U CYCJIE OT TEMIIEPATYPHI
Taomuna 9.3.1.

Ananmzupymas Temneparypa, °C

YKUJIKOCTh 0 5 10 20 30
[Tuso 13 12 115 8.5 7.5
Cycno 13 11 10 8 7

Jlsis ipoBefieHUs CeMaIbHON KaJuOpOBKM aHAM3aTopa 1Mo aTMocpepHOMY
BO3/yXy IMpEIBAapUTEIILHO BbIOepUTe eauHuIly u3Mmepenus mr/n (cm. m 8.3) u
HaXMUTE KiaBuiy «Boa». [lanpHelmnas mporeaypa MPOBEASHUS CICIUATbHON
KAIMOPOBKM aHAJIOTMYHA MPUBEJICHHOMY BBIIIE ONMUCAHUIO. ENMHCTBEHHAs pa3HUIlA
3aKJII0YaeTCsl B TOM, YTO TIPU TOSIBJIEHUM OKHA JJIsi BBOJA JAHHBIX, HEOOXOIUMO
CHayasa TMoJIb3ysACh TAOJHIIEH BBIUMCIUTH 3HAUYCHHE KOHILICHTPAIMU KUCJIOpOoAa MpHU
npeanojiaraeMoil TeMnepaType U3MEpeHusi, a 3aTeéM BBECTH ITO 3HAYEHUE U HaXKaTh
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kiasumy «BBOJI». CrenyeT NOMHUTB, 4YTO IMIOCJE IPOBEICHUS CIIEIUATbHON
KaMOpOBKU aHalu3aTop OyAeT BHOCUTh TOJBKO OJIHY TEPMOKOMIICHCAIUIO Ha
CBOICTBa ra3onpoHuIiaeMoil MmemOpansl. [103TOMy NpH 3HAUUTETBHBIX OTKIOHEHUSIX
TEMIIEPATypPbl AHAUTU3UPYEMOU CpElIbl OT 3HAYECHUSI TEMIIEPATYPbI, UCITOJIb30BAHHOTO
IpU CIEeNUATBHON KaluOpoBKe, OyJIeT BO3HUKATh JOMOJHHUTEIbHAS MOTPEITHOCTh
M3MEPEHUM.

10. HOPAAOK PABOTBI.

BrxurounTte aHanuzaTop ¢ nomorbio Beikimodatens 10 (cm puc. 7.1). ITocne
3aBEpIICHUSI MPOILECCa CaMOJMWATHOCTUKH aAHAIM3ATOp MEPEXOAUT B  PEKUM
u3Mepenuil. [IponsBeauTe HACTPOWKY U KAMMOPOBKY aHaJIM3aTOpa COriacHo 1.u. 8, 9
HACTOSIIEr0 PyKOBOJICTBA. AHAIN3aTOP TOTOB K padoTe.

Bam ananuzatop ABISE€TCS YHUBEPCAIBHBIM CPEACTBOM HM3MEPEHUSA, C
NMOMOIIbI0 KOTOporo Bel mMoxkeTe pemiath pasHOOOpa3HbIC 3aJa4d aHATUTUYECKOTO
KOHTPOJISI KUCIIOPOJIa B Pa3HbIX O00JACTAX HAPOJHOrO X03siiicTBa. BriOpanubiit Bamu
BAPMAHT WCIOJIHEHHE aHAIN3aTopa B HAWIY4YlIEd CTENEHH COOTBETCTBYET
KOHKPETHOMY Ha3HAYEHHWIO0 M 00JIACTH €ro MPUMEHEHWs, OMMCAHHBIM B TI.1I. 2, 3. Jlyis
pelieHus ApYyruxX NPUKIAIHBIX 3a1ad Bbel MoXeTe JOMOJHUTENBHO MNpPUOOpECTH
COOTBETCTBYIOIIME aMIIEPOMETPUUYECKUE CEHCOPhl U HEOOXOAUMBIE aKCECCyaphl.
Kaxnapiii w3 CceHCOpOB, YyKa3aHHBIX B M. 3, aBTOMAaTHYECKH CTBIKYETCS C
u3MeputenbHbiM - ycTpoiictBoM AKIIM-1-01 mo wuwyBcTtBHTENnBHOCTH. B ciydae
npuoOpereHusi Bamm HOBoro cencopa Bam HeoOxomumMo OyaeT TPOBECTH
KaJTMOpPOBKY BCTPOCHHOTO B CEHCOP JaT4rKa TeMiieparypsl (M. [Tpumoxenue 4).

B Tex cmydasix, korga BeIOpaHHBIH Bamu BapuaHT WCIIONTHEHHS aHAIN3aTopa,
KOHCTPYKTHUBHOE PEUICHHE CEHCOPA M BXOJSIIUX B KOMIUIEKT OCTABKHA aKCECCYapOB
MO3BOJIAIOT NPUMEHUTHh AHAIM3ATOP [UJIsl PEIICHUST HOBOM NPUKIATHON 3a1ayu,
HEOOXOMMOCTh TPHOOPETEHUSI HOBOTO CeHcopa oTmazaeT. B atom ciydae Bam
HEOOXOJMMO TPABUIHLHO HACTPOWUTH AHATU3ATOP HA PEIICHWE HOBOW MPHUKIIATHON
3a/1auHu.

B aTtoM paznene mpuBOASATCA CBEACHHS O MOPSAKE pabOTHI C aHAIM3ATOPOM
IpU PEIIEHUM KOHKPETHBIX 3a]a4 aHaJUTUYECKOrO KOHTPOJISI KHUCIOPOJa, a TAKKe
JAIOTCS PEKOMEHIAIMH 110 MMPUKJIaHBIM MpuMeHeHusIM aHanu3aropa AKIIM-1-01.

10.1. Ompenenenne pO,, cO, B Ja00PaATOPHBIX YCIOBHAX.

Jlns pemenus atoi 3aaaun ucnonb3yroT AKIIM-1-01J1, crangapTHBIC CKISHKA
BITK-150-29/32-14/23 (IIpoussoautens - OO0 "Crexnonadbcepsuc”, r. Kimun, M.O.,
mmp npu 3akaze 560) 1 MarHuTHYIO Merraiaky. KaauOpoBky aHamu3aTopa MpoBOIST
B pexuMe aBTOKannOpoBkH (cM. 11.9). s usmepenuit pO, win ¢O, B MEKpOOObeMax
KUJKOCTEM U Ta30B UCIOJNB3YIOT HU3MEPUTENBHYI0 KaMepy JJisi MHUKpOaHAIIU3a
(MKMA).

10.1.1. TTocTaBbTe CKISHKY C aHATU3UPYEMOI MPOOO Ha OJHY U3 TTOJIOBUHOK YaIIKU
[Tetpu. OTKpOIiTE CKISHKY U ONYCTUTE B HEE AKTUBATOP MArHUTHOM MEIIAJIKH.
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10.1.2. VYcranoBure ACpO,-01 B ckusaky BIIK Tak, 4TOoOBI Ha MOBEPXHOCTU
YyBCTBUTEIHLHOW MeMOpaHbl HE OBbUTO IMy3bIPHKOB BO3ayxa. CKISIHKY C YallKOu
[letpy u aMIepoMeTPUYECKHM CEHCOPOM TIOCTaBbTE Ha JJIEKTPOMAarHUTHYIO
MemIaJIKy. BKIFOUUTE 3JIEKTPOMarHUTHYO MEIIAKY .

BHMUMAHMUME! Ilpu ycranoBke ACpO,-01 B cknsaky BIIK crapaiiteck He moBpeauTh
memOpany AC pO;. [Ipy ucnosb30BaHWM MOIIHBIX 3JEKTPOMArHUTHBIX MEIIATIOK HEOOXOIUMO
YCTAaHOBUTh TaKO€ YHUCJIO OOOPOTOB MArHMTHOM MEMIANKH, KOTOpOE HE MPHUBOIWIO OBl K
"3acachIBaHUIO" Iy3bIPHKOB BO3/AYyXa.

10.1.3. Tlocne mocTwKeHHS YCTOMYMBBIX Toka3zaHui (mpumepHo depe3 40 - 60 ¢
nocie yctaHoBku CKIIHKH ¢ ACpO; Ha MemainKy) MpOU3BOANTE OTCYET MOKa3aHHH
aHaIM3aTOpa B BBHIOPAHHOW MPEABAPUTEIIBHO eAuHUIlE u3MepeHus. [Ipu Haxatum
KJIABUIITK «CTPEJIKAa BHU3» PE3YNbTaT H3MEPCHHS 3aMUIICTCS B DJICKTPOHHBINA
OJIOKHOT.

10.1.4. Tlocne mpoBeneHHs W3MEPEHUN CHUMUTE CKISHKY C 3JEKTPOMArHUTHOU
memanku. Octopoxkao moctanbTe ACpO,-01 w3 CKISHKM W yCTaHOBUTE €r0 B
"kamuOpoBouHyto cKITHKY'" (ckistHKa BIIK, Ha mHO KoTOopow HaymTo 10-20 Myt BoBI
MOXKET HCIOJb30BaThCS I KamuOpoBku). C IMOMOIIBI0 MarHWTa HW3BJICKHUTE
AKTUBATOP U3 CKIISIHKU C MPOaHAIU3UPOBAHHON MpOOOi.

10.1.5. [Ins xax ol HOBOM mpoOsI BeITIONHSITE oneparuu . 10.1.2 - 10.1.4.

10.1.6. Ilocme BwmmmomHeHMs Bcex aHanu3oB ycraHoBure ACpO,-01 B
"KaIMOpOBOUYHYIO" CKIISTHKY.

10.2. Onpenenenne BIIK cTanaapTHBIM MeTOAOM ¢ pa30aBjieHHeM NMPU MOMOIIH
anaguszaropa AKIIM-1-01J1.

10.2.1. TloaroroBky mnpo6 Ha BIIK BeimonHsoT corinacHo wmetoauke I[THJD
14.1:2:3.4.123-97  "Meroauka  BBINOJHEHUS  U3MEPEHUH  OMOXMMHUYECKOU
HOTpeOHOCTH B KHciopoae mocie N-aHed mukyOaruu (BITIK) B mOBepXHOCTHBIX
IPECHBIX, MOA3EMHBIX (IPYHTOBBIX), MUTHEBBIX, CTOYHBIX W OYMINECHHBIX CTOYHBIX
BoJIax" M peKOMeHIalui onucanubix B [7-10].

10.2.2. I3mepenus KOHIIEHTPALMKU pacTBOPEHHOT0 Kuciopoja B ckisiHkax BIIK no u
nocJjie HHKyOaruu nposoaute coryiacHo 1.10.1 HacTosIero pykoBoacTBa.

10.2.3. Pacuer BIIKs (c pa306aBicHreM) BBINOIHSIOT 110 (hopMyJIe:

X=[(A-B)-(a-b)J*N (2)

I'me: X — pacuetHoe 3naueHue BIIKs, mr/i;

A, B — KOHIEHTpalusi PpacTBOPEHHOTO KHUCIOpoJa B  pa3daBiIeHHOU
aHaJIU3UPyeMoi MpoOe BOAbI COOTBETCTBEHHO JI0 U MOCJIE HHKYOAINH,

a, b— KoHIIeHTpalMsi pacTBOPEHHOTO KHUCIOpOJa B pa30aBisAIONICH BoOJE 10 U

MOCJIe HHKYOaIlui COOTBETCTBEHHO;

N — BennurHa pa3dasieHus (BO CKOJIbKO pa3 pa30aBIIeHo).
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10.3. OnpeneJsieHne KMCJIOPoOIa B razax.

Jns pemenus 3Tor 3amaunm ucnonb3yoT AKIIM-1-01I" u u3smeputenpHyO
kamepy UKIIT'.

st obecrniedeHuss M3MEPEHHUM KHCIOPOJa B Pa3psOKEHHBIX Ta30BBIX CMECAX
(HanmpuMep, B TOMOYHBIX Tra3ax) aHAJIW3aTOP KOMIUICKTYETCS YCTPOHCTBOM
noarotoBku razoBoit mpoObl  YIIITI-01. C mnomomipio 3TOro  ycTponcTBa
OCYHIECTBIISIETCS] BCACHIBAHUE M OXJIAXKICHHE aHAIM3UPYEMOT0 Tas3a ¢ MOCIeAyOIUM
OTJIEJICHUEM CKOHJIEHCUPOBAHHOM BJaru M HArHETAHUEM B U3MEPHUTEIBHYIO KaMepy
ACpO,. lpuanunuansaas cxema YIII'TI-01 nokazana Ha puc. 10.3.

YCTpoWCcTEO NOArOTOBKW Npobbl

300 1 2 3 4
280 g

K npubopy

N
o O o
o) O W
o 0 -
)
72
L—"""_

. [a30-XuaKoCcTHOW 6NoK.

. 3MeeBUK.

. @naHel.

. Tpyba.

. EMKocTb AnA cBopa enaruy.

[ I N

Puc. 10.3 IIpuanunuanshas cxema YIIT'TI-01.

JInsg u3MepeHul NpPOLEHTHOIO COAEPkKAHHUS KHUCIOPOJAa B JbIXaTEJIbHBIX
ra3oBbIX CMECSX, HAllpUMEP, B amnIaparax HCKYCCTBEHHOW BEHTWIALMU JIETKUX
(UBJI), HapKO3HO-ABIXaTCILHOW ammaparype, THIOKCHKATOpPax M JIp. MEIUIIMHCKON
arraparype, MCHoJib3yroT uaMmepurenbHyro kamepy UK/, xoropyro BKIOUarOT B
JbIXATEJIbHBIA KOHTYP.

Ecnu ananuzatop OyJeT WCHONB30BAThCA I HM3MEPEHUN CBEPXMAabIX
KOHIIEHTpAIMi KUCIOpOoaa, HEOOXOAMMO OTKanuOpoBarh ero mno «Homb pacTBopy»
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(cMm. m. 9) wm ceprudumpoBaHHOMY HMHEpTHOMY Ta3zy (aproH, azor wim CO; co
CTEMEeHbIO YMCTOTHI He Xyxke deM 99.999 00. %). KannOpoBKy BTOPOH TOYKHA MOYKHO
IIPOBOJNUTH TIO0 aTMOC(HEpPHOMY BO3IyXYy, HACHIIICHHOMY MapaMd, BOJBI B PEKHME
«ABTokannOpoBka». Eciu B Bairem pacrnopspkeHHM UMEETCS TTOBEpPOYHAs ra3oBas
cmeck (III'C), comepkaHue KHCIOPOJa B KOTOPOW OJM3KO K BEPXHEMY TUAMA30HY
U3MepeHus, To Bbl MoxkeTe KaJMOpPOBKY aHaiIM3aTopa MPOBECTH B pekume «Crern
KaauopoBka» (cm. 1. 9.).

Buumanmue! Ilpu npoBeneHun M3MepeHU MPOICHTHOTO COJEP)KaHMsI KUCIOpPOJAa B razax
MOMHHTE, 4YTO OOIee AaBICHHUE AaHAIM3UPYEMOrO Ta3a B HM3MEpPUTENbHONH Kamepe He TOJIKHO
3aMCTHO OTJIMYaTbBCS OT 6ap0MeTquec1<0r0 JOaBJICHUSL. B takux cnyqaﬂx C IMOMOIIIBIO peryn;{Topa
pacxoza ra3oB obecredbTe MUHUMAIBHO BO3MOXKHBIA PacXo]] ra3a yepe3 H3IMEPUTEIbHYI0 KaMepy.
Crnenute 4TOOBI Ha YyBCTBUTEIHbHON TOBEpXHOCTH AC He OBLITO Kareab BOIBI.

10.4. AHanMTHYeCKMHl KOHTPOJb KOHUEHTPAUMH KHCJI0POAa B MOTOKE
JKMJAKOCTEH, HApUMEP B XMMHUKO-TEXHOJIOTMYECKUX MPOLECcCcaxX MOATOTOBKHA BOJbI
Ha TOII, I'POC, ADC.

Jns pemieHus 3TOM 3aAaud B HAWIydllled CTENEHU NOAXOAUT BapUaHT
ucnoninenust ananuzaropa AKIIM-1-01T. Ananu3atopbl JOJIKHBI YCTaHABIUBATHCS
0 MeCTy WM Ha mmre. [ 3Toro HeoOX0AMMO Ha JMHUU BXOJa aHAJIU3UPYEMOU
npoObl YCTAHOBUTH PETYJATOP HaBjicHUs (Ipoccenib) W XONOAWIBHHK. Perysstop
JABJICHUSl JTOJDKEH oOecreunBaTh PEryMpOBaHUE pPacXojia aHATU3HPYEMOUN MpPOOI
yepe3 m3MeputenbHyio kamepy AC B amamazone ot 1 go 50 n/gac. XonoauibHUK
JOJDKEH 00ecTieurBaTh OXJIaXIeHUE aHATu3upyeMon poOkl 10 Temmepatypbl 0 — 50
°C. C menbl0 yMEHBILICHHS BPEMEHH TPAHCIOPTHOIO 3amas3jbiBaHus W 3(dexToB
“moycoca BO3IyXa” PEKOMEHYeTCs aHaJIU3aTop yCTaHaBJIMBATh B
HEMOCPEJACTBEHHON  Onn3ocTh  OT  mpoOootOopHoM  Touku. [  moaBona
aHanu3upyemor mpoObl K u3MepurenbHol kamepe AC J0IMyCKaeTcs MCIOIb30BaTh
TpyOKM M3 HepxkaBerlled cranu uinm rudkyro TpyOoky u3 I[IBX ¢ BHyTpeHHHM
IMaMeTpoM He MeHee 4 MM U TOJNIIMHOM cTeHku He mMeHee 1 mm. He gomyckaercs
UCIOJIb30BaHUE TPYOOK M3 CUIMKOHOBOM pe3uHbl. CIHMB aHaIU3UpPyeMOl MPOOHI
JOJIKEH OBITh CBOOOHBIM. J[J1s1 7TOr0 BHYTPEHHUN JUaMeTp TpyOKH JTOKEH ObITh HE
meHee 4 mm. Ilepen m3mepurenbHON KamMepol PEKOMEHAYEM YCTaHOBUTH (QUIIBTP
TOHKOW OYMCTKHU, KOTOPBIA BBl MOKETE 3aKa3aTh JOMOJIHUTEIBHO.

st obOecriedyeHus] BBICOKOTOYHBIX M3MEPEHU KOHLEHTpalUuu KHUCIopoia B
MUKpPOIPaMMOBOM 00J1aCTH, Mbl PEKOMEHAYEM TIIATEIbHO MPOBOAUTH KaJUOPOBKY
HyJieBoi Touku (cM. 11.9.). [IJig KaTuOpOBKH BTOPOM TOYKH UCHOJIB3YHTE MPOLEAYPY
«ABTOKaIMOpPOBKA».

[lpu moxpkmouenun wusmeputeabHoil kamepbl (MKIDK) k mpobGooTOopHOit
TOYKE MCMOJb3YHUTE CTAHIAPTHBIE MEPEXOJHUKH, KOTOpble Bhl MOXKeTe 3akazaTh IpH
NOKyIKe aHanmm3aropa wim 1o e-mail (¢ HoMeHKIaTypoil CTaHIapTHBIX
NEPEeXOJHUKOB Bbl MOKeTe O3HAaKOMHMTBCS Ha HamieMm caite). I[lpu ycraHoBKke
ACpO,-03 wm ACpO,-04 B wu3MepuTelnbHYIO Kamepy yOeauTech B HaJUYUU
repMeTu3npymomero pesuHoporo kojeia (cm. puc. 3.9, 3.10). [lns oOecrieyeHus
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HE3aBUCMMOCTH TIOKa3aHUH OT CKOPOCTHM TIOTOKa YCTaHOBUTE B TpyOKe
npobooTOOpHHKa pacxod Boabl paBHb 1-50 n/uac. TpyOKy, COeAMHEHHYIO C
BBIXO/IHBIM IITYIIEPOM HU3MEPUTEIHHON KaMepbl, MOJI0XKHUTE B CIMBHOM JIOTOK.

10.5. AHAIMTHYECKH KOHTPOJIb KUCJI0PO/ia B IPUPOAHBIX U CTOYHBIX BOJAX.

Jnga pemieHuss 3TOM 3agayd B HAWJIy4lICW CTENEHW IIOJXOJIWT BapHaHT
ucrionHenus aHanuzaTtopa AKIIM-1-O1I1, B KOMIIIEKT KOTOPOTO BXOJHT CEHCOP
norpykaoro tumna ACpO,-05. DTOT ceHcop yCTaHABIMBAETCS B TE€PMETUYHBIN
KOPITyC M3 HEPIKaBEIOIICH CTAIM U UMEET HAJSKHYIO 331Ky Kabesst B kopiyce (CMm.
puc.3.3, 3.4). Kamubporky anamuzaropa AKIIM-1-01I1 MOXHO MHPOBOAUTH IO
aTMOC(EepHOMY BO3/yXy, HACBHIIIEHHOMY mapamu Boibl. Jns storo ACpO,-05 ne
TpeOyeTcss J0CTaBaTh W3 TEepPMETUYHOW suediku. Jlms oOecmedeHus MaBJICHUS
HACBIIIEHHBIX BOJSHBIX MMAapOB TOCTaBbTe €ro Ha (UIBTPOBAIBbHYIO OymMmary,
CMOUYCHHYIO BOJOW W 3allyCTHTE Tpolenypy «ApTokanuOpoBka». [Ipu mpoBenenuu
U3MEPEHUN B HEIMOJBIKHBIX JKUAKOCTAX, ynaepxkupaiite ACpO,-05 3a kabenp u
coBepiaiTe kosnebarenbHbie nBKeHUs ammudtyaour 10-15 cm wactoroir 10-30
KOJIeOaHH B MUHYTY.

Jliist oOecrieyeHust COXpaHHOCTU CEHCOpa MIPH €ro SKCIUTyaTalluu B adpOTEHKax
WIN JIpYyTux OOBEKTaX C WHTEHCHUBHBIM IMEPEMEIIMBAHUEM PEKOMEHIYEM CEHCOp H
ero kabenp 3akpenuTh Ha mranre. [[insg ynodbcTBa MoHTaXxka 1 3kciuryaTanuu AKIIM-

1-01I1 Ha
OUYMCTHBIX
COOpYXEHUAX Bl
MOXKETE
npuobdpecTu
CIIEUAIBHY IO
apMarypy.
[TpuHuMIIHaTBEHAS
CXeéMa YCTaHOBKHU
ACpO,-05 B
A3pPOTECHKE C
MIOMOIIBI0O  TaKOM
apMaTypbl

1. AHanunzaTtop AKMM-01. HPpUBC/ICHA Ha PHUC.

2. CeHcop. 10.5.
3. CvcTema norpy:KeHus.

Puc. 10.5 Cxema ycranoBku ACpO, B a3pOTEHKE C TTOMOIIIHI0 CUCTEMBI TIOTPYKEHUS.

10.6. AHanuTHYeCKHMiI KOHTPOJIb KHCJI0POAa B OMOTEXHOJIO0TMYeCKHX MpoLeccax.
JUis pemieHus 53TOM 3aJa4yd B HAWIy4ylledl CTENEHW MOAXOAUT BApPUAHT
ucnonHenust ananuzatopa AKIIM-1-01b, B KOMIUIEKT KOTOpPOTrO BXOAMT
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crepumu3yemMblii ceHcop ACpO,-06. DTOT ceHCOp MOKET YCTaHABIMBATHCS B KPBIIIKY
depMeHTepa WM Yepe3 CTaHIapTHHIE (PIaHIBl B OMOPEaKTOPHl KaK OTEYECTBEHHOTO,
Tak ® 3apy0OexHoro mpou3BoAcTB. llepen crepmnumzanuedt QepmeHTepa ¢
yctanoBJieHHBIM B HeM ACpQO,-06 He00X0AMMO OTCOETUHUTH KaOelb OT CEHCopa U
Ha €ro pa3beM HaKPYTUTh 3alUTHYIO 3armymiky. [Ipu 3ToM HeoOX0auMo yOeauThCs B
HAJIMYUH U [ETIOCTHOCTH TePMETU3UPYIOIICH MPOKIIAIKU B 3aIIUTHON 3armymike. [1pu
CTepUJIM3AIINH CEHCOpa B OMOpEaKTOpe Ha/leBaTh 3allIUTHYIO 3arIyIIKy He TpeOyeTcs.
[Ipn mpoBeleHWHM aHATUTUYECKOTO KOHTPOJS KHCIOpoJa B KYJIbTYPaJTbHBIX
KUIAKOCTAX  TEMIIEpaTypHbIE  3aBUCUMOCTH KO3 (UIIMEHTa  PacTBOPUMOCTH
KHCIIOpO/a, KaK MPaBUIIO, HEM3BECTHBI. [103TOMY Mpy MPOBEACHUN TaKUX M3MEPCHHMA
9acTO TMOJIb3YIOTCS OTHOCHUTENBHOW eauHullel n3mepeHus - % Hac. B aTom ciygae
aBTOKAJTMOPOBKY aHAIM3aTOpa MPOBOAT MO aTMOC(HEPHOMY BO3yXY HACBIIICHHOMY
rapaM¥ BOJBI WU T10 MTUTATEIBHOM Cpe/ie HACKIIIEHHON KUCIOPOI0M Bo3ayXxa. B Tex
cilydasx, Korjaa KodQ@PUIUeHT pacCTBOPUMOCTH KUCIOpPOJa B aHAIM3UPYEMOU cpeie
W3BECTCH, KAJIMOPOBKY aHAJIM3aTOpa MOXKHO IMPOBOJWUTH B pexume «CrernuaibHast
KaauopoBka» (cm. 1. 9).

11. TEXHUYECKOE OBCIY)KUBAHUE AHAJIU3ATOPA.

[lepoANYHOCTh BBINOJIHEHUS TEXHUYECKOTO OOCIYyXMBAaHUS aHAJIW3aTOpPa
noJkHA OBITH He pexke 1 pasza B 2 mecsna. [lepruoagnyHocTh IpoBeieHNUs KaTuOPOBKH
aHAIM3aToOpa ONIpPENEIsAeTCs TOYHOCTBIO, C KOTOpoil Bbl XOoTHTE MPOBOIWUTH
n3Mmepenusd. IIpu sTom Bel Takke IOJKHBI YYUTBIBaTh, YTO 4yBCTBUTEIBHOCTH AC
MOKET U3MEHATHCSI BO BpeMEHHU. biarogapsi BHIOOPY ONTHUMAIbHBIX YCIOBUM paOOThI
U BHyTpeHHUX mapameTpoB AC, obecneunBaeTCsi CTaOWIBHOCTH IMOKAa3aHUW TMpU
MOCTOSIHHOM 0apOMETPUYECKOM JIABJICHUHM W KOHIIEHTpaluu kuciopona. [loatomy B
Hessix obecrnedyeHuss HeoOXOMMON TOYHOCTH M3MepeHui, Bbl HOKHBI MIPOBOJIUTH
KanmuOpoBky He pexe 1 paza B 3 wMecsma. Ilpu pabore ananmsaropa B
MUKpPOTPaMMOBOM JIMaNa30HE M TEXOOCTy>KMBaHHE, M KaluOpOBKa aHaau3aTtopa
MOTYT MPOBOAUTHCA YallE.

Ecniu Bam ananuzatop Hy»KZaeTcsi B TEXHUYECKOM OOCIYKUBAaHUU, PEMOHTE
WIN TEPUOANYECKON MOBEpPKE, CBSHKUTECh C CEPBUCHBIM IEHTPOM (pupMbl «Anbda
BACCEHC» (agpec yka3zaH Ha cTp.2) WK ¢ ONMKAHIIMM OGHUIIHAIBHBIM JTAICPOM.
KonTakTHbIe TENePOHbI OPUIIMATBHBIX AUICPOB pa3MEIIeHbl HA HAIIEM caiiTe.

CepBucubii 1entp OOO «®upma «Anbpa BACCEHC» BbINONHSIET BeECh
KOMILJIEKC paboT MO TEXHUYECKOMY OOCIY>KMBAHMIO aHAJIM3aTOPOB U  MX
nepuoanuecko moBepke B opranax ['OCCTAHIAPTa P®. C ycnoBusimu
MpOBeICHU 3TUX PabOT Bbl MOXKeTe 03HAKOMUTBHCS HA HAIIEM CaiTe.

11.1. DnexTpoHHBIN OJIOK aHATU3aTOpa KpailHe peKo HYKJIAeTcsi B 00CTyKMBaHUU
U peMoHTe Onarojaps BBICOKOMY KayecTBY IPOM3BOJICTBA aHAIM3AaTOPOB,
UCIIOJIb30BAHUIO HAJEKHBIX KOMIUIEKTYIOIIMX, MPOYHOCTH, TEPMETUUYHOCTH U
BBICOKOW CTETICHH MbLICBJIAro3aluThl Kopiyca ananusatopa (IP-65). Kaxmbrii
aHANIM3aTOp B KOMIUIEKTE C JaTYMKOM IIOABEPraeTcs MCHBITAHUSIM Ha
HAJKHOCTh, MPOXOAUT MPEANPOAAKHYIO TIOJATOTOBKY M TECTUPOBAHHE
paboTOCIIOCOOHOCTH €ro OCHOBHBIX OJOKOB. B mnepuonnueckoid 3ameHe
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HY’KJaeTcs TOJIbKO OaTapeiika, yCTaHOBJIEHHAs! B HUDKHEM OTCEKE aHaJIU3aTopa.
Kak mpaBmio, 3ameHa OarapelKu OCYLIECTBIISETCA INPU KaXKJIOM BTOPOM
TEXHUYECKOM OOCIYKMBAaHUU aHaJIM3aTopa Iepel NMPEACTABICHUEM €ro s
exeronHon nepuoguyeckoi nosepku B opransl [OCCTAHIAPTa PO.
AMIIEpOMETPUYECKHE CEHCOphl OJarojapsi OpPUTMHAIBHBIM TEXHUYECKUM
pELIeHUsIM, UCIOJIb30BAaHUIO OJArOopOJIHbIX METAJIOB U BBICOKOMY KayeCTBY
IPOU3BOJICTBA HMMEIOT HEOTpaHUYEeHHBIH CPOK chyXxObl. B TO ke Bpems
CEHCOpbl HYXKJAIOTCSI B MPOBEJECHUU MEXKPEIrJIaMEHTHOTO OOCITyXKUBaHUS,
BbinosiHsgemoro IlorpedbureneM B mporecce skcruryarauuud. K atum pabdoram
OTHOCATCA 3aMeHa MeMOpaHHOTO KOJIMayka W TeJIMeBOro  pacTBOpa
atektponura (cM. 1. 3, 4). [leproAMYHOCTH 3aMEHBI IJICKTPOJIUTA U
MEMOPAHHOI'0 KOJIMAayKa 3aBUCUT OT YCJIOBUU SKCIUIyaTaldd aHAIU3aTopa U
JOJIKHA IPOBOAUTHCS HE pexke 1 pasa B ro, a Takke B CIEAYIOLUX CIy4dasX:
Hapymena nenoctHocTh MeMOpaHbl. BHEIIHUM NpPU3HAKOM 3TOTO CIy>KaT
BUJIUMBIE KAIEJIbKH 3JIEKTPOJINTA HA TOPLIOBOM MOBEPXHOCTH CEHCOPA, a TAKXKE
3HAYNUTEIbHOE YMEHBIIEHUE YPOBHS 3JEKTPOJIUTA B KOPILYyCE CEHCOPA;
MembOpaHa BBHITSIHYJTach W HE JOCTATOYHO CHJIBHO HATATHUBACTCS TOPIIOBOM
YacThIO CTEKISTHHON THiIb3bl (cM. puc. 4.2). [Ipu3HakoM cnaboro HaTsHKEHHS
MeMOpaHBbl SIBISETCS 3HAUUTENBHOE CHIKEHHE OBICTPOJCHCTBUS U BBICOKOE
3HAYEHHE OCTAaTOYHOI'O0 TOKAa CEHCOopa IMpH HaxoXKJIeHWH ceHcopa B «Honb
pacTBope»;
[Tokazanus aHanmu3aTopa NpPU H3MEPEHUAX WM KAIUOPOBKE IO BO3IYXY
HECTAOMIIbHBI U UMEIOT OOJIBIIION Jpeiid.

Ecniu B ceHcope BO3HHMKIIA Kakas-TO HEMOJIaJKa, MPEXIE BCETO MPOBEPHTE
IEJOCTHOCTh Kalensi W CTEeKJISHHOW TWib3bl. Hamuuume TpemmH W CKOJIOB Ha
cTeksiHHOM ruib3e AC cBuIeTenbCTBYeT 0 HecoOmogeHuu I[lorpedburenem mep
npegocropoxkHoctu (cM. 1. 6). Heakkyparnoe oOparienne ¢ AC u HecoOIr0AeHHE
Mep MPEeTOCTOPOKHOCTH MOXKET MPUBECTU K ero yrpate. [Ipu BhISICHEHWH TPUYHH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMH TeCThl padoTocmnocobHoctn AC. DTU TECThI
MOXXHO Tak)Xe TIPOBOJMUTH IIPU 3aMEHEe MEMOpPaHHOTO KoJIlMayka W pacTBopa
AIEKTPOJIUTA.

Tect Nel. [IpoBepka COMPOTUBICHHS U30JSIIUA MEXTY KaTOJIOM U aHOJIOM.

1. CaumuTe MeMOpaHHBIH Konmadok (cM. puc. 3.7, 3.8) m mpomoiite

QJICKTPOJHBI aHCaMOJIb B JAMCTWLIMPOBaHHON Bojme. C  MOMOIIBIO

(GUIBTPOBAIbHOW OyMaru yaajauTe Karuld BOJABI U THIATEIBHO MPOCYIIUTE

TOPIIOBYIO YaCTh CTCKJISSHHOM THJIBb3BI.

B ritaBHOM MEHIO BOMIUTE B OIIMIO JHATHOCTHKA ceHcopa. (cMm. 1. 8.4).

3. Ecnu tok cencopa (lcenc) umeer 01m3Kkoe K Hyr0 3HadeHue (cMm. puc. 8.4-
20) ¥ CONMOCTaBUM C BeNWYMHOW octarouHoro Toka (I oct), TO
COINPOTHBIICHUE H3OJIAIMNA HAaXOMUTCS B Tpejenax HopMmbl. Ecium Tok
CEHCOpa 3HAYUTEIBHO OTJIIMYACTCS OT HYJIsA, MOMpoOyiTe OoJiee TIIATEILHO
BBIMOJIHUTH M. 1 Hacrosmiero Tecrta. BhICOKOE 3HAUYECHHUE TOKa CEHCopa
CBHUJICTEIILCTBYET O HAPYIICHUH COMPOTUBIICHUS M30JAIMHA. K BO3MOXHBIM
NpUYMHAM CJIEyeT OTHECTH HAPYIICHUE IEJIOCTHOCTU KaOelis, TPeIIHHBI

no
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WIHM CKOJIBI B CTEKJITHHOM THJIb3€, a TaK)Ke MoMnajaHue BIaru Win cyiabdura
HaTpus B pa3beM CeHcopa. B mociienHeM ciydae ciaefyeT MPOMBITh pa3beM
JUCTWJIMPOBAHHOM BOJOW, a 3aTeéM TINATEJIbHO NPOCYLIUTh B TEUYEHUE
HECKOJILKHX CYTOK ITpH TeMiepaType oauskoii k 40-60 °C.

Tect Ne2. [IpoBepka natuuka TeMmriepaTypbl U MPOBEPKA peaKIMu CEHcopa Ha

Baiiie gpixanue. TOT TeCT BBINIOJIHAETCS MOCHE BhIMOIHEHUs TecTa Nol.

1. B oknHe «/luarHoctuka ceHcopa» HaOJIOJalTEe 3a TOKOM MPOTEKAIOIIUM
yepe3 ceHcop (Icenc) u mokazanusmu Temmepatypsl (T). Bo3smute cencop
3a MJIACTMACCOBYIO JIeTalb U BBIJOXHUTE Ha CTEKIISIHHYIO THIIb3Y CEHCOpa,
HaIIPaBIIsAsl CTPYIO AIbBEOJISIPHOTO BO3/1yXa HAa TOPLOBYIO YaCTh CTEKISTHHON
runb3el. Ecim Temmeparypa okpyskaromiero Bozayxa Huke 35 °C, To
nokazanus Temmeparypbl (T) W Toka ceHcopa OJKHBI BO3pacTaTh.
VYBenuueHne TOKa ceHcopa OOBSACHAETCS TEM, YTO Ha TOBEPXHOCTU
CTEKJITHHOM THJIb3bl KOHJEHCUPYETCS Bjara U3 ajlbBEOJISIPHOTO BO3AyXa U
AJIEKTpUYECcKas IeMb MEXK/Ty KaToJI0M U aHOJOM 3aMbIKAeTCSl.

2. [lo Mepe wucnapeHuss BJaru CcO CTEKJISHHOM TWJIb3bl TOKa3aHUS
TEeMIIepaTyphbl U TOKa CeHCOopa OyAyT YMEHBIIATHCS, CTPEMSICh K MPEKHUM
3HaueHUAM. Takoe MOBEIECHHE CEHCOpPa CBUICTEIBCTBYET 00 OTCYTCTBHUH
oOpBIBOB B Kalese U pazbeme ceHcopa. Eciam Tok ceHcopa He U3MEHseTc,
nonpoOyiTe MOTrpy3uTh TOPLIOBYIO YacTh CTEKJISIHHOW T'HJIb3bI B CTaKaH C
IUCTUIUITMPOBaHHOM BonoM. IIpu 3TOM aHOZ cCeHcopa TOMKEH HaXOAUThCS B
BoZe. Ecim aTa omepanus He MpUBENA K 0XKUIAEMOMY pe3yJbTary, TO MO-
BUJIUMOMY, K KaOeI0 CeHCOopa MPUKIAJABIBAINCH HEJAOMYCTUMO BBICOKHE
MeXaHUYeCKue yCcrius (CM. 11.6), yTo MpHUBENIO K OOPBIBY aHOJIa MIIH KaTo/a.
B stom ciydae cBsikuTech ¢ cepBUCHBIM meHTpoM OO0 «dupma Anbda
BACCEHC». PeMOHT Takoro ceHcopa BO3MOXKEH TOJIbKO B cilydae oOpbIBa
kalens y pazbema. [Ipu HemonmyCcTUMO BBICOKMX MEXAaHWYECKUX Harpyskax
Ha KaOelh MOXKET TaKXe MPOU30HWTH OOpBIB MPOBOJOB Kabeysl JaTdyuKa
TeMmrneparypel. B 3ToM cilydae Ha aucriiee BBICBETUTCS HAANMKUCh «JlaTymk
HE TOAKIII0UEeH». B 3TOM cllydae Takke CBSKUTECh C CEPBUCHBIM I[EHTPOM
000 «®Pupma Ansha BACCEHC»

11.3. U3meputenbHas kamepa.

[Ipn mpoBeneHUM aHAIU30B B IMOTOKE >KHUIKOCTEH, COJEp)KaIIUX OO0JbIIOe
KOJIMYECTBO B3BELICHHBIX YAaCTHIl, Ha BHYTPEHHEW IOBEPXHOCTU HU3MEPUTEIBHOM
KaMepbl TIOSIBIISIIOTCS OTJIOKEHHMS, YXYAIIAOIME ee Mpo3payHocTh. B 3ToM ciydae
Bam cnegyer ee mpo4yMCTUTh ¢ TOMOIIBIO MapjieBOr0 TaMIIOHA, 3aKPEIJIEHHOTO Ha
nepeBsHHOM manouke. st 2pPEeKTUBHOCTH OYMCTKA MOXHO HMCIIOJIb30BaTh JIOOBIE
MOIOIIIME CPEJICTBA, HAITPUMEP CTUPAIBHBIN MopomioK. Mcrnoab30BaTh pacTBOPUTETU
He pexomeHayeTcs. [Ipu mpoBeAeHUN YUCTKU U3MEPUTEIIbHONW KaMephl JKeJlaTeIbHO
TaKk)Ke TMPOMBITH 0OpaTHbI Kkiamad (cMm. puc.d.5, 4.6). [dnd uCKIOYCHUS
BO3MOYKHOCTH 3aCOPEHHUSI M3MEPUTENIbHOM KaMmepbl I11eJ1eco00pa3HO yCTAHOBUTD
GbunbTp TOHKOM ouncTKH (cM. 1. 1, . 4.3).



67

12. BO3MO’KHBIE HEITOJIAZIKA U CITIOCOBbI UX YCTPAHEHMUAI.

Bremnne nposiBiieHus

BeposiTHbIE IPUYHHBI

Crioco0bl ycTpaHeHUs

HEC IIOAKIIIOYCH»

2. OOpwIB Kabes

1. Amnamuzarop He | Beimen u3 CTPOsl | 3aMEHUTH NPEIOXPAHUTEID.
BKJIFOYAETCS IPETOXPAHUTEIb

2. Ha mucninee anamu- (1. Cencop He moaximodeH K | OTKpBITh BHYTPEHHHUH OTCEK
3aTopa 3aropaercsd | aHaIM3aTopy aHAIM3aToOpa W MOAKIIOYUTH
coobmenue «CeHcop CEHCOoP

CBskuTeCh € CEPBUCHBIM
LEHTPOM I10 BOIIPOCY PEMOHTA
WJIU 3aMEHBI CEHCOpa

3. Ilokazanus  He
qYBCTBHTEIIHHBI K
M3MEHEHUIO
KOHIIEHTpaI[u!
KHCIIOPO/Ia.

1.Bricox pacTtBOp
AIEKTPOJIUTA

2. O6psIB Kabemst

JIOJINTH PacTBOp BJIEKTPOJINTA
WIA 3aMECHUTh MEMOpaHHBIHI
KOJITTAYOK

Bemomaute Tect Ne2  (cwm.
n.11). Tlpu oTpunaTeIbHOM
pe3yabTare  CBSI3aThCA  C
CEpBUCHBIM LIEHTPOM (UPMBI
0 BOINPOCY PEMOHTa WJIH
3aMeHBI CeHCOpa

4. ITpu kanmuOpoBKeE 1O
«Homp pacTBopy»
CEHCOP uMeeT
00JIBIION OCTATOYHBIN
TOK

Hapymeno comnporuBieHue
M30JSIIAA B CEHCOPE WU B
pazbeme ceHcopa

[IponsBecTr BHELIHUN OCMOTP
CEHCOpa W BBINOJIHUTH Te€cT
Nel. TIlpum orpunareabHOM
pe3ysbTaTe  CBSI3aTbCS  C
CEPBUCHBIM IIEHTPOM (HUPMBI
[0 BONPOCY pPEMOHTA WIIH
3aMEHbI CEHCOpa

5. Ilokazanusi cencopa

HECTAOMIIbHBI BO
BpEMCHHU pu
MMOCTOSIHHOM
KOHIICHTpAIu1
KHCJIOpO/a.

1. HapymieHa 1€JI0CTHOCTb
MeMOpaHbI
2. MemMmOpaHa BBHITSIHYJIAaCh

n3-3a MIPEBBILICHUSA
TEMIIEpaTypbl WA pacxoia
BO/JIbI

3aMEHUTH MeMOpaHHBIN
KOJITIAa4OK

O6ecnieunth TpeOOBaHUS TIO
TEeMIIepaType U pacxoay BOMIbBI
qyepes U3MEPUTETHHYIO
KaMmepy. 3aMeHUTh

MeMOpaHHBIN KOJIMAY0K

6. Ilocne BKIIOUCHUS
aHalM3aTopa  BBIXOJ
Ha pabouuil pexKUM
npesbiiaetT 20 MUHYT

Pazpsiqunacey 6atapeiika

3aMeHUTh NaJIbYUKOBYIO
Oarapeiiky

/. boicTponeiicTBue
CEHCOpa CYLIECTBEHHO
YMEHBLIUIOCH

MeMOpana BBITSHYIACH
u3-3a IPEBBILLICHUS
TEMIIepaTypbl WIM pacxoja
BOJIbI

Obecnieunth TpeOOBaHUS IO
TEMIIepaType U pacxoay BOAbI
yepes U3MEPUTETBHYIO
KaMepy. 3aMEHUTh
MeMOpaHHbIA KOJINAa40K






