Anammzatop Kuciaopoaa
IpombinieHHbIA MHOTO(pYHKINOHAJIbHBIN

AKIIM-01

PykoBOACTBO 0 IKCILTyaTAIMU
H’KIOK 4215-001-16963232-01 PO



Buumamenvno npouumaiime oannoe pyxosoocmeo.
Ono cooeporrcum 8a)xcHyrw uHgopmayuro 00 ycmpoiicmee
anaauzamopa, €20 0COOEHHOCmAX U MemoOUuKax npoeeoeHus
u3MepeHuil npu peuleHuu KOHKPemHuIxX 3a0au
AHATTUMUYECKO20 KOHMPOIA KUC10P0oOa.

[annoe pykosoocmeo nomoscem Bam npasunvro

YCMAaHO8UmMb AHAIUIAMOP U ObICIMPO 68eCHU €20 8

IKCHIAYAMayuio, coo0a100aa npu ImMom Heodxooumsie
mpeodosanusn e2o 6e30naAcH020 UCNOIb308AHUA.

Buumamenvnoe usyuenue uncmpyxyuu nozeonum Bam 6
NOJIHOUL Mepe UCNOIb306aANb WUPOKUE 803MONCHOCMU
ananuzamopa, 0decneyus npu INOM 6blCOKyIO
Ippexmuenocmo e2o npumenenusn. O6vém ceedenuii u
UIIOCMPAyuil, NPUEEOCHHBLIL 6 OAHHOM PYK080OCHEe,
obecneuusaem npasuIbHYIO IKCRIIYAMAYUI0 AHAIUIAMOPA U
ecex ezo y30e.

! Coxpansiime oanunoe pyxosoocmeo 6 kauecmee
CHPABOUHO20 MAMEPUANA, MAK KAK 8 HEM CO0ePHCANCS
UHCMPYKYUU, He0OX00umble 011 NPABUNBLHOU IKCHIIYamauuu
aHaIU3aAmopa, NPO6eOeHUs MeHCPe1aMeHMHO20
00CyHCUBAHUA U NEPUOOUUECKOU NOBEPKU AHATUZAMOPA.

BHUMAHME! [Ipu nocraBke aHayim3aTopa B 3MMHEE BpeMs roja
aMIIEpOMETPUYECKHUI CEHCOP HE 3AIOJIHAETCS PACTBOPOM JIEKTPOJIUTA.
Baiir ceHecop mipu oTripaBke He ObLI 3aM0JIHEH pacTBOPOM 3JIEKTPOJIUTA.

BHUMAHME! [IpenoxpaHuTens yCTaHOBJIEH B IOJIOKEHHE, COOTBETCTBYIOIICE
HanpspkeHuto cetu 220 B ¢ wacroroit 50 ', Ilepen moakiatoueHneM aHaiau3zaTopa K
CeTH MEPEMEHHOr0 ToKa ¢ HampsbkeHueM 36 B u gacroroit 50 I'imt Bam HeoOxoaumo
MEepEeyCTAaHOBUTh MPEIOXPAHUTEIb, B COOTBETCTBUHM C MAapPKHPOBKOW B HIDKHEM
oTceke aHanuzaropa (cM. puc. 7.1).

Omauuumenvhuvie ocovennocmu ananuzamopoe AKIIM-01
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Y HuBepcanbHOCTS aHANM3ATOPOB W IIMPOKHH ACCOPTHMEHT aMIECpPOMeT-
pudeckux ceHcopoB (AC) MO3BOJSAIOT pelaTh J00bIe 33/1a4l aHATUTHYECKOTO
KOHTPOJISI KUCJIOPO/1a B JIFOOOM OTpaciau HapOIHOTO XO3sHCTBA.

AMHepOMeTqueCKI/Ie CEHCOpPBI (AC) oOnamalT  yJIy4dIHIEHHBIMU
METPOJIOTUYECKUMU u AKCIUTYaTallMOHHBIMU XapaKTepUCTUKAMU,
HEOTPAHUYEHHBIM CPOKOM CIIy’Obl, BBICOKOM HAJIe)KHOCTHbIO, MPOCTOTOM B
obOciyxuBaHud u padore. Ilapamerpsbl kaxaoro Bapuanrta ucnojHenus AC
ONTUMHU3UPOBAHBI JIJIi PELICHUS] KOHKPETHBIX 3ajlad  aHAIMUTHYECKOTO
KOHTPOJISI KHCIIOPOJa, & UX KOHCTPYKIIMU pa3paOdO0TaHbl C YUYETOM CHEeIU(PUKH
MPOBEAECHUS U3MEPEHUM B pa3IMYHBIX 00JIACTSIX.

MHOFO(I)yHKLII/IOHaJ'IBHBIC BO3MOKHOCTH aHAJIN3aTOPa MO3BOJIAKOT NPOBOAUTH
U3MEPEHUE NAapUHAIBHOIO JABJICHHS W KOHUEHTpAUMU KHUCIOpoAa B
KUJKOCTSIX U Ta3ax B JI000H BHIOPaAaHHOM OMEPATOPOM EIUHHUIE U3MEPEHUs, a
TAaKKe M3MEpPEHUE TEeMIepaTypbl U  OMpeeieHue . OMOXUMHUUYECKOTrOo
NOTpeOJICHHS KUCIIOPO/Ia M0 CTaHAAPTHON METOTUKE.

Bnaroz:ap;[ opuruHanbHOcTH AC obOecrneunBaeTcs:  ““Hepa3pyIIArOMIHid
KOHTPOJIb” aHaJTU3UPyEeMOU TpPOOBI, IIMPOKUN TUANA30H, BBHICOKAs TOYHOCTH
JOCTOBEPHOCTh M DKCIPECCHOCTh HM3MEPEHMH, BBICOKAs CEJIEKTUBHOCTh H
CTaOMJIBHOCTh TIOKa3aHW, a TaKkKe HX cjladas 3aBUCHUMOCTh OT CKOPOCTH
MOTOKAa AHAIM3UPYEMON JKUAKOCTHM M HalW4yds B HEW  MeEIarommx
KOMIIOHEHTOB Y B3BEIICHHBIX YACTHII.

Ananuzamoput kuciaopooa AKIIM-01 o6ecneuugarom:
ABTOKaﬂHGpOBKy 0 KHCIIOPOJy aTMOCc(hEpHOro BO3IyXa. Kaﬂn6p0BKy 1o

INOBCPOYHLIM T'a30BbIM = CMCCSM. CH@HK&HI/I6POBKY JJIA HSMepeHHﬁ B
HCBOJIHBIX CPCAax, KyJbTYPaJIbHBIX JKUAKOCTAX W COJICHBIX BOAAX.

B osmoxnocts BbIOOpA YJIOOHOM ISl oItepaTopa €AMHUIIbI U3MEPEHHUS.
K oppexuuio B 3aBHCHMOCTH OT GApOMETPHYECKOTO NABICHHUS 1 COICHOCTH.

CHFHEU'H/IBaHI/IIO BbIXOJda MOKa3aHUM u3 3a/IaHHBIX IIPCACIOB U BO3MOKHOCTDH
pa60TbI B COCTaBC CUCTCMbI aBTOMATHUYCCKOI'O YIIPAaBJIICHHA C ITOMOIIBIO
«CYXHX KOHTAKTOB.

I[I/ICTaHHI/IOHHy}O nepefadyy MHQGOpMalUM ¢ MOMOIIBIO TOKOBOIO BBIXOJA,
untepgericoB RS-232 u RS-485.

Jamuch 0TCUETOB MOKA3aHMil BO BHYTPEHHIOIO YHEPrOHE3aBUCUMYIO MaMsTh B

py4YHOM pexkume «DbIIOKHOT» M B HENPEPBIBHOM IEPHOJUYECKOM PEKUME
«IIporokonnpoBanue».

CaMOI[I/IaFHOCTI/IKy. Y noGHwiii uHTepderc. HpOCToﬁ U YIOOHBI MOHTaX.

FepMeTHqHOCTL KOpITyCa, CTEINEHb IblIeBIaro3amuTsl [P-65.

COJAEPXAHUE (PyxkoBoacTBO 0 IKCILIyaTALIUN).
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AHanM3aTopsl ¥ AMIIEPOMETPUUYECKHUE CEHCOPHI KUCIOPOIa cepTUDHUIIMPOBAHBI
(Ceptudukarer Ne 1632, 1633, 1634) u BHeceHnl B ['ocymapCTBEHHBINH peecTp
cpeactB m3mepenus (mog Ne 14754-95, 14755-95, 14750-95) u pekoMeHI0BaHBL K
MpUMEHEHHIO JlemapTaMEeHTOM ~ CTpaTeTMd MW Pa3BUTHUS  HAayYHO-TEXHHYECKOU
noymmtuka PAO “EDC Poccun”, Xumcnyx6oii AO “MOCOHEPT'O”, BTU, F'YAK u
METPOJOTUYECKOTO  OOCECIEYCHHS]  MPHUPOJAOOXPAHHOW  NIEATEIBHOCTH  TIPH
MUHITPUPOJIA u POCPUAILL npu 'OCCAHIITNIHAI30PE P®.




AHAJIU3ATOP

KiCJTIOPOJIA

' f;.-rc't,'t. e
.

Puc. 1. Buenmnumii Bua ananuzaropa kuciopona AKIIM-01

1. PACIHAKOBKA AHAJIN3ATOPA.
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IIpu nmonydenun aHanu3zatopa yOeauTech, YTO YIAKOBKa HE BCKpbITa U HE
IOBpexXcHa. Eciii BHEIIHUMN OCMOTP YIIAKOBKHU IO3BOJISAET IPEAIOJIOKUTE O €€
BO3MOKHOM BCKPBITHUM WIM IIOBPEXKICHUU AaHAIM3ATOpPa IIPU TPaHCIIOPTUPOBKE,
HE3aMEIUIUTENIbHO BBI3OBATE INPEACTABUTENS TPAHCIIOPTHOM KOMIIAHUU U
BCKPOWTE YIIAKOBKY B €T0 ITPUCYTCTBUH.

AHaIM3aTOp KUCIOPOJA U KOMIUIEKTYIOUIUE U3JENINs K HEMY TIOCTABJISIOTCS B
npoyHoM KoHteriHepe u3 [IBII, ycunennom nepeBsinabiMu Opyckamu. Konreiinep
BBIIIOJIHEH M3 OKOJIOTUYECKHM YHUCTBIX MarepuanoB. PexkoMeHIyeM COXpaHUTh
KOHTEHHEp I MOCIeAYyIoel OTIpaBKu MpuOopa NPeaupUsITHIO U3TOTOBUTENIO
win  pervoHanpHoM L[CM i mpoBeleHHMsT NEPUOJWYECKOM TOBEPKU U
TEXHUYECKOTO OOCITYKUBAHHUS.

[lonoxute ymakoBKYy C. aHalu3aTOpPOM Ha pabO4yuil CTOJI W paclakyiTe ee
(pacronoxkeHue KOMIOHEHTOB B KOHTEITHEPE MOKa3aHo Ha pucyHke 1.1).

mARY -\\
2\ [ )
3 AXKIIM-01
T OO
-
4 OO
N |, AHAMSATOP O
EVCIIOPOIA
1. AHanuzaTop Kucrnopoga AKMM-01.
kL J) 2. NacnopT, pyKoBOACTBO MO 3KcnnyaTaluu.
- = = 3. KoMNNeKT 3anacHbIX YacTel.
i i J 4. Kabenb uHTephelica RS-232.
5. KoMMNNeKkT MOHT&KHbIX NeTeNb.
5 6 6. AMNepoMeTpPUUECKUA ceHcop.

Puc.1.1. PacnonoxeHne KOMMNOHEHTOB B KOHTEWHepe.

[IpoBepbTe KOMIUIEKTHOCTD aHAIN3ATOPA COIJIACHO OIMCH, BIOKEHHOU B
ynakoBky. Ilpm oOOHapyke€HMHM HECOOTBETCTBHUSl CBSIKUTECH CO CBOUM
ITOCTABIIUKOM.

B KOMIIIEKT MOCTaBKM aHAIM3aTOPa BXOMST:

M M3mepurenbHOE YCTPOHCTBO aHATH3ATOPA C CETEBLIM KabeneM
M Ammepomerpuueckuii cencop (cm. puc. 3.1, puc.3.3, puc. 3.6)

M KoMmIulekT 3amacHBIX 4YacTeH M MPUHAIICKHOCTEH K aMIEPOMETPUYCCKOMY
CEHCOpPY, B KOTOPBIA BXOJAT:

2 D1aKOH C reIMeBbIM QJICKTPOJIUTOM



MewmOpaHHbBI€ KOJITTauKH (3 1IT.)

[Tpo6uuK ¢ cynbpurom HaTpus Na,SOs
[Ipo6nuK ¢ xmopuctbiM kKobasibToM CoCl,
Koms110 pe3nHOBOE (Ha MEMOpPaHHBIN KOJIMAY0K)

¥ ¥V ¥V ¥

Kob110 pe3nHoBoe (Ha CTEKISTHHYIO THITB3Y CEHCOPa)

M HM3mepurenbHas kamepa C JiepakKaTeleM, MPUCOCAUHUTEIbHBIMU TPYOKaMHU U
nepexonuukamu (B komruiekre ¢ AKIIM-01T, AKIIM-011")

M TD'epmernunas siueiika (B komruiekte ¢ AKIIM-011T)

Hnpun meaumuuckui, 20 mi (B komriekte ¢ AKIIM-01T)
[ToGynutens pacxoaa Bo3zayxa (B komruiekTe ¢ AKIIM-01I0)
Kabens unrtepdeiica RS-232 ¢ repmoBBOOM

KoMrmjiekT MOHTaXHBIX TIETEIb

B E B &

PykoBOICTBO 110 3KCIUTYyaTalluy, HACIOPT

JIOTIOTHUTEIBHO MOTYT OBITh 3aKa3aHbl CJIETYIONTUE U3ICIIHS:
YerpoiictBo moaroroBku razosoi nmpoosl YIIITI-01 (xk AKTIM-01T)
Apmarypa st ycranoBku AC B aspotenku (k AKTIM-0111)

N3meputensHas kamepa it mukpoananuza MUKMA (k AKTIM-01JT)
OunbTp TOHKOM ouncTKH ra3oB ukujakoctent (k AKIIM-01T, AKIIM-01T")
Cxnsiaka BITK

3.5”nuckeTa ¢ mporpaMMHBIM OOecCIieueHUeM i nepenayn qaHHbix B ITK

s e ™ e

W3BnexuTe n3 KOHTEHEpa MIacTMaccoBY0 KopoOky ¢ Habopom 3UII, npyrue
MPUHAJICKHOCTH, PYKOBOJICTBO MO 3KCIUTyaTalluu. 3aTeéM AakKKypaTHO H3BIECKUTE
CETeBO Kabenb, aMIEepOMETPUYECKH CEHCOp W HW3MEPUTETBHOE YCTPOMCTRBO.
Pacrionoxute ux Ha paboyem cToJe.

Ipumeuanne. AC noaxiIO4eH K U3BMEPUTEIHLHOMY YCTPONCTBY aHAJIU3aTOPA.

2. OBJJIACTU TNIPUMEHEHUSA AHAJ/IU3ATOPOB AKIIM-01 H#

OBO3HAYEHHUE BAPUAHTOB UX UCITOJITHEHUS.

Ananmuzatopsl AKIIM-01, Gnaromapsi cBoeil yHUBEPCAJIbHOCTH U HIUPOKOMY
ACCOPTUMEHTY HCHOJIb3yeMbIX amrepomeTpuueckux cercopo (AC), moryt
NPUMEHSTHCS ISl PEIICHUs Pa3HOOOpa3HBIX 3a/lady aHATUTHYECKOTO KOHTPOJIS
KHCIIOPOJIa  NPAKTUYECKHM BO  BCEX  OTpacisX HApPOJHOrO0  XO35MCTBa:
TEMJIOPHEPTeTUKE, TMHUILIEBOM, XHMHUYECKOW U HEPTAHON NPOMBIIIICHHOCTH,
OXpaHe OKpyXKarliei cpeabl, OuorexHosorun u meaunuue, [[I'COH, XKKX,
PBIOHBIX XO3SIMCTBaX, OYUCTHBIX COOpPYXEHHsX M T.1. [loaTomy s 3amucu
Ha3BaHUs aHajIM3aTtopa nocie obo3HaueHus: tuna aHanuzaropa AKIIM nudpamu
«01» yka3pIBaeTCsl CTAMOHAPHBIN BapUaHT €ro UCIOIHEHUs, OyKBaMu «JI», «I'»,
«T», «Il», «b» yka3piBaeTcsi 00J1aCTh €10 TPUMEHCHHUS:

o «J» - JlaboparopHsblii;
o «I'» - I'azoananuzarop;
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o «T»- TemnosHepreruka (A7 HU3MEPEHU B  MHUKPOrPaMMOBOM
JMarna3oHe KOHICHTPAIHi);
o «II» - [lorpyxnoit AC 111 U3BMEPEHU B PUPOJIHBIX U CTOUYHBIX BOJIAX;
e «b» - buorexnonorus.
BapuaHThl MCHOTHEHUS aHAIU3aTOPOB OTIMYAKOTCS aMIIEPOMETPUUYECKUM
CEHCOPOM U NPHUHAMJICIKHOCTIMU, BXOASIINMU B KOMIUIEKT €r0 MOCTABKH.
Ha puc. 2.1 — 2.5 mnoxa3aHbl pa3iuyHble BapUAHTHl HCIIOIHEHUS
ananu3aTopoB AKIIM-01.
< &V : %\ v AKIIM-01JI B KOMIUIEKTE C
= 8 ACpO,-01 npennazHaveH s
U3MEPEHUN KOHIICHTpAIluu |
OMOXUMHYECKOTO moTpeo-
nenust kucnopona (BIIK) B
CTAHJAPTHBIX . CKIAHKax B
71a60paTOPHBIX YCIOBUSIX.
T | [Ipumensiercss B 3KOJIOTYec-
KHCIOROAS e | - .PF | KUX ¥ XHMHYECKHUX J1laboparo-
' | - pusax Ppa3IMYHbIX
IPOMBILLJIEH-HBIX
npennpustuid, [{II'COH, XKX,
OpraHu3alusaX I'ockom-
MIPUPOJIbI, METULIUHE U T.[I.

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

Anammzarop AKIIM-01T" B kommiiekte ¢ ACpO,—02 npenHazHaueH st
M3MEPEHUN KOHIIEHTPAIMU KUCIOpOJa B Ta3000pa3HbIX cpelax. AHamM3aTop
MOXET KOMILJIEKTOBAThCS YCTPOUCTBOM MOJATOTOBKH razoBoi mpoOsr YIII'TI-01.
[Mpumensiercs s pemeHI/m 3aay - dHeprocOepeKeHMs,  ONTUMU3AIUU
IIPOLIECCOB ropcHus ESEmmmmwes =
TOIINBA, YKOJOTHIECKOTO U = =
MIPOU3BOJICTBEHHOTO MOHHU-
TOPUHIA - COCTaBa BO3AyXa
IIPOM30HBI, IBIMOBBIX T'a30B,
oOecrieyeHust MOKapoOB3PbI-
B0OOE30MaCHBIX yCJIOBUI :
IPOU3BOJICTBA (B TEHEPATO- .D‘""”
pax ¢ BOJOPOIHBIM OXJIaX- o
JICHUEM, DJICKTPOIU3HBIX ).

Puc. 2.2. Bgemmnui  BUnI
ananuzaropa AKIIM-01T".
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Anamuzatop AKIIM-01I" Takkxe MOXKET MPUMEHSTHCS B MEAULIMHE JIJIs

U3MEPEHUN KOHIIEHTPAIMU KHCJIOPOJA B JIBIXaTEJIbHBIX Tra3ax B KOMILJIEKTE

amnmapaToB  MCKyccTBeHHOM — BeHTwsiuuu  Jjerkux  (MBJI), wHapkosHo-

JIBIXaTEeIbHOM ammaparype, TMIOKCUKATOpaX M KOHIIEHTpATOpax KHUCIOopoja, B

amnmapaTtax JUisl BBIXa)XHMBaHHMS HOBOPOXKICHHBIX, B Oapokamepax M IIEHTpax

runepoapuuecKoil OKCUreHaIum.

Anamuzatop AKIIM-01T B xommiekte ¢ ACpO,—03 (mmu ACpO,—04) u
npoToyHoil u3MeputenbHor kamepoidl MKIDK mpennasHaueH st U3MepeHUi
KOHLICHTPALIMM KHUCJIOPOJa B IOTOKE KUIKOCTEH, B TOM YHCJIE B MHUKPO-
rpaMMOBOM JMalla3oHe KOHLEHTpauui. ~[IpumMensercs npu aHaAIUTUYECKOM

: e KOHTPOJIE W YIpaBJICHUU
. rpoleccamu BOJJOXHM-
MOATOTOBKM B TEIUJIO-
suepretuke - TOLl, I'POC,
ADC, TeroceTH, KOTEIb-
HbIX, a TaKXe B XMMHUYEC-
KOU, HeMTSIHOM, MUIIECBOU
MIPOMBINIJIEHHOCTH, B dap-
MaIleBTUN U JIp. 00JaCTAX
HapOJHOI0 XO0351CTBa.
Haxonur npumenenue npu
cepTupUKaLUU  JIEKAPCT-
BCHHBIX TIpenapaTtoB W
MPOYKTOB TTUTAHMUS.

&

Puc. 2.3. Buemnnii Bug ananuzaropa AKIHIM-01T

Anamuzatop - AKIIM-01IT B kommaekrte ¢ ACpO,—05 mnpenHazHaueH s
U3MEpPEHUN KOHUEHTpAIMU KUCIOPOAa B MPUPOJHBIX U CTOYHBIX BOJAaX Ha TIIyOHHE.
[Ipumensiercs B cUCTEMax . ABTOMATHYECKOTO - YIPAaBIEHHUS  MPOLIECCAMU
OMOJIOTUYECKOM OUYMCTKH CTOYHBIX BOJ Ha OYMCTHBIX COOPYXEHUM W CTaHIUIX
a’painy. AHaNIM3aTOPbl TAKXKE NpPEIHAa3HAUYEHbl NJIs MCIOJb30BAHMUSI B TPAKTUKE
canuTapHosnuaemuonorndeckux cranuuit (COC), B opranuzanusax ['ockoMnpupoibl,
B J1a00paTOPHUSX KOHTPOJISA KaueCcTBa BOAbBI, B KUJIUIIHO-KOMMYHAJIbHBIX XO3SIHCTBaX
(OKKX), B ppIOHBIX XO3SIMICTBaX, B HAYYHO-UCCIIEIOBATEIbCKUX HHCTUTYTAX U APYTHX
YUPEXKACHUSAX TPU PEIICHUH Pa3HOOOpa3HBbIX HAYUYHBIX W MPUKIAAHBIX 3a7a4 B
00J1aCTH OKEaHOJIOTUH, T'€O0JIOTHUH, T€OXUMHH, OXPAaHbl OKPYKAIOIIeH cpelbl U T.A.
[TpumeHstoTCs TakKe Ha CTAHUUAX HKOJIOTMYECKOTO0 MOHUTOPHUHTA.
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(‘U

-

d  AHAJIM3ATOP
A KUCTIOPOJIA

' Puc. 2.4. BHewHuit BU
anaimuzaropa AKIIM-
0111

Ananuzatop AKIIM-01b B kommiekre ¢ ACpO,—06 npenHasHadeH ist
U3MEPCHUN  KOHIEHTPALlMA  KUCIOpPOJla B KYJIbTYpPalbHBIX  JKHAKOCTSX
MUKpPOOMOJIOTUYECKUX ¥. OMOTEXHOJOTUYECKUX TPOM3BOACTB. Ilpumensercs s
perieHus 3a1a4 aHATUTUYECKOTO KOHTPOJISI KUCIOPOIa B OMOTEXHOJIOTHH, TTUIIEBOM
u dapMareBTUIECKON MPOMBINIJIEHHOCTH, a TakKe B 0CO00 YHUCTHIX XHUMHYECKUX
npousBosictBax. ACpO,—06 BbIACPKUBAIOT HEOTrPAHUUYCHHOE KOJIMYECTBO IIMKIIOB
crepwiam3anud ocTpeiM mapoM mpu T=143 °C m P=3 atu. CeHCOpbI MOIYT

YCTaHABJIUBATHLCS B s " e W
depMeHTepbI u < = ﬁi\ S
OMOpeaKTopsbI 3 ?'& - &0

OTEUCCTBCHHOTO U HM- . & s

MOPTHOTO TPOM3BOJICTB. ) 54

El- & pes

.-\1-1_:\_, 1t
¥HC

Puc. 2.5. Buemunii Bujg
ananuzaropa AKIIM-
01b.



12

3. IOAT'OTOBKA K PABOTE U IIPOBEPKA
PABOTOCITIOCOBHOCTHU AHAJIM3ATOPA.

Buumanme! TIlocie TpaHCmOpTHpOBaHWS B YCIOBHSX OTPHMIATENLHBIX TEMIIEPATYD
aHAJIM3aTOPBI JOJKHBI OBITH BBIJEPYKAHBI B TPAHCIIOPTHOM Tape MPH HOPMAJbHBIX YCIOBHIX HE
menee 4 wuacoB. IIpu oTnpaBke aHanM3aTOopa MO TMOYTE B 3MMHEE BpeMsa ~Toja
aMIEPOMETPUUYECKUE CEHCOPHl HE 3alOJHSIOTCS PacTBOPOM- 3JIEKTPOJIUTA, O YEM JledaeTcs
COOTBETCTBYIOIIAs 3allUChb Ha - CTp. 2 HACTOSIIEro pyKoBojcTBa. B »sTOoM ciyyae Bawm
HE00X0TMMO BBITIOJIHUTH OTeparuH 1. 3.3

Ecaiu Bam ceHcop 3amojiHeH pacTBOPOM J3JEKTPOJIATA, TO He Tpedyercsi
BBIIIOJIHATH OI€épanuu 1o J0JUBKE J3JICKTPOJAUTA HJIH 3aMCHC MeMﬁpaHHOI‘O

KROJIITaA4YKa.

3.1. Eciu TpaHCIIOPTHPOBAaHME aHAIU3ATOPAa OCYLIECTBIISUIOCH B 3UMHEE BPEMS
roja (CM. CTp. 2), BBIIOJHUTE ONEpalnu 1. 3.3. HaCTOAIIEr0 pyKOBOJCTBA.
Ecau Bam AC 3ano/1HeH pacTBOPOM 3JIEKTPOJIUTA (CM. 3alUCh HA CTP.
2), TO nepexoauTe K BBINMOJHEHHIO I1. 3.3.6.

3.2. BHeuHuii BUJ aMIepoOMETPUUECKUX CEHCOPOB.

Awmnepomerpuueckuii  ceHcopbl (AC) BBINYCKAalOTCA © B HECKOJBKHX
BapuaHTtax wucnoiHeHust (cMm. m. 4). Buemnuit Bug AC
MOKa3aH Ha puc. 3.
Cencop ACpO,-01 — nocrasnsiercs B komiuiekte ¢ AKTIM-01JI
) Cencop ACp0O,-02 - nocransercst B komiuiekte ¢ AKIIM-
- 01r
, 1 T Cencopsl ACp0,-03 u ACpO,-04 — mnocraBnsorcs B
! komiuiekTe ¢ AKTIM-01T.
P DOTH  CEHCOpbl  HMMEIOT OJIMHAKOBbIE = TrabapuTHBIE U
| PUCOEIMHUTEIbHBIE pa3Mepsl U OTINYALOTCS
h BHYTPEHHUMHU NapameTpaMu. [lapameTpsl Kaxk10ro ceHcopa
LY ONTUMU3UPOBAHbl JUII KaXI0HM 00JacTh NpPUMEHEHUs
AKIIM-01 u BbIOpaHbl ¢ y4eTOM OCOOEHHOCTEH pPEIIECHUS
KOHKPETHBIX 337]a4 aHAIUTUYECKOIO0 KOHTPOJISI KUCIOPOAA.
Cencopet ACpO,-01 B OCHOBHOM HCHOJIB3YIOTCA JJIsI
onpenenenuss bBIIK wm mnocraBistorcss €O cTaHgapTHOU
ckisikoit BIIK. J

Puc. 3.1. Buemnuii Bua amnepomerpudeckux cencopo ACpO,-01,
ACp0O,-02, ACp0O,-03 u ACpO,-04

| §

Cencopet ACp0O,-02, ACpO,-03 u ACpO,-04 mocTaBisitoTcsi ¢ %‘*F
usMmeputenbHoil kamepoid (MK). s Toro, 4ToObl I0CTaTh CEHCOP U3

UK, HeoOxoauMo cHagajla OTKPYTHTh HAKHJHYIO Tailky, a 3aTeM
OCTOPOXHO J1I0CTaTh CEHCOP.
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Puc.3.2. BHemHuili BUA CEHCOpa B M3MEPUTEIBHOU
Kamepe.

Cencop ACpO,-05 mocraBnsiercss B  KOMIUIEKTE C
anamuzatropom  AKIIM-OIII.  On  ycTaHOBJIEH B
repMETUYHON sTYeHKE U3 HEPIKABEIOIECH CTAIM U pacCUUTaH
Ha MPOBEJICHNE U3MepeHuit Ha rioyounax 10 20 m. Tumnosas
nnuHa kabens ACpO,-05 cocraBnser 6 M.

[Ipy HeoOXOAUMOCTH  MPOBEACHUS HM3MEpPEeHUN  Ha
riyOuHax 0osiee 6 M, JJIMHY KaOeilsi He0OXOAUMO YTOUYHUTD
MpH 3aKase.

Puc. 3.3. BHemHuii BUJ aMIepoOMETPUUECKOrO CEHCOpa
norpyxHoro tana ACpO,-05 B repMeTUUHOMN SUEHKE.

Jlj1g TOro, 4TOOBI 1OCTaTh CEHCOP U3 FEPMETUYHON STYEHKU
HE00X0/IMMO CHavaJla OTKPYTUTh HIDKHUNA KOPITYC.

3arem, JIeBOM pyKoil OepyTcs 3a BEpXHUM KOpIyC, MpaBoi
32 CEHCOp, U OCTOPOKHO JOCTAIOT CEHCOpP U3 BEPXHEIrO
KopILyca.

Puc. 3.4. Buemnuii Bug ACpO,-05 6e3 HuxKHEro Kopiyca.

Ilpumeuanne. ACpO,-05 ymaoTHseTcs B BEpPXHEM
KOpIyce  TOCPEJCTBOM  YIUIOTHUTEIBHOTO  KOJbLA.
[ToaToMy, uist TOro 4TOOBI JOCTaTh

AC u3 BEPXHETO KopIyca, hl
HEOOXOIMMO TPHUIIOKUTh HEOOJIBIIIOE oy

ycuiaue I8 TOPEOJIOJICHUS  CHII

TpEHUSL. Crapaiitech yCUIIme S—r

MeMOpaHe, 3aKpEeIUICeHHOW Ha TOPLIOBON MOBEPXHOCTH
MeMOpaHHOro KoJmnayka. Eciu ceHcop «mpuium» B e
MEeCTe YIUIOTHEHHs, MONpoOyHTe NPOBEPHYTH €ro

BOKPYI OCH IO YacOBOW CTPEIKE OTHOCHUTEIIBLHO |H
BEPXHEro Kopiryca. B manpHeWIeM cMa3blBaliTe MeCTa '
YIUIOTHEHUS - CEHCOpa Ba3eIMHOM WIM BaKyyMHOU
CMa3KoMu.

NpUKIAAbIBaTh BIONb ocu AC He mnpHKacaich K ‘

l

Puc. 3.5. Buemnnii Bug ACpO,-05 6e3

TEPMETUYHOUN SYECUKH.
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AMIIEpOMETPUYECKHUE CEHCOPbI
BapuaHTax MHCIOJHEHUs (cMm.

ACpO,-06 BBIMYCKAIOTCSI B HECKOJIBKHUX
Ta0IUILy

Ha puc. 3.8). BHemHwuii Bun

aMIIEPOMETPUUYECKUX CEHCOPOB MOKAa3aH Ha pHUC. 3.6.

Puc. 3.6. BHewHui BU CTEPUITN3YEMBIX

amniepomeTpuyeckux cencopor ACpO,-06.

Cencopel ACpO,-06 mnocraBisitoTCs B
KoMmIUIeKTe ¢ aHanuzatopom AKIIM-
01b. OHM BBINOJNHEHBI B KOPIycax H3
HEpXKaBeloIIe  cTanu - U HUMEIOT
YHUBEpCAJIbHbIE TUIOPA3MEPbI IS UX
YCTaHOBKHU B dhepMeHTephl u
OMOpEaKTOpPhl ~ OTEUECTBEHHOTO U
3apy0eXHOTO  TPOU3BOJICTB.  OTH
CEHCOpbl  BBIACPKUBAIOT  HEOTpa-
HUYEHHOE KOJIMYECTBO LIUKJIOB
CTEepUIIM3ALMK  OCTPHIM TIAPOM  IPHU
T=143 °C u P=3 arn.

3.3. 3ameHa MeMOpaHHOTO KOJIMAauKa, 3aJIMBKa pacTBOPA AJIEKTPOIIHTA.

Ecnu Tpelyercs 3amuTh pacTBOp IJEKTposiuTa (CM. CTp. 2) WM 3aMEHUTh
MeMOpaHHBI KOJIMA4YOK, JOCTaHbTE CEHCOp W3 HU3MEPUTEIBLHOM KaMephl WU
rePMETHUYHON STYEHKH, 3aTEM BBINOJHUTE onepanuu .. 3.3.1.-3.3.5.

3.3.1. OTkpyTHUTE raifiky ceHcopa U aKKypaTHO JIOCTAHbTE DJICKTPOIHBIA aHCAMOJIb U3

MeMOpaHHOI0 KoJmaydka (cM. puc. 3.7).
BHUMAHUE

He npukacaiitech K 31EKTPOJIHONU CUCTEME U CTEKIISIHHOM THJIb3€
pykamu. Jlaxke HE3HAUUTENBHOE 3arpsi3HEHHE BHYTPEHHUX
AJIEMEHTOB CEHCOpa OTPHUIIATEILHO CKAa3bIBACTCS Ha €ro padoTe.

IIpumeuanne. Ecnu onexTponspii  ancamOib MOpUIUT K
KOJINaykKy, TO, I[O-BUAMNMOMY, B HEM BBICOX PacTBOP
aneKTposuTa. B 3ToM ciydae 3anelite ¢ momolbo mipuna 1 — 2
MJI JUCTUJUIMPOBAHHON BOJBI B 3a30p MEXKY KOJIIAYKOM M
3JIEKTPOIHBIM aHcamoOIeM. UYepes 2-3 gaca
3aKPUCTAJUTM30BABIINECS COJM PacTBOpSTCS, U Bbl 0e3 ycunuit

JOCTAHCTC SHGKTPOIIHHﬁ aHcaMOJIb.

3.3.2. Ilpomoiite >JeKTPOJIHbI aHCcaMOJib B JAUCTHUIMPOBAHHOM -3
BOJIC, OCTOPOKHO YJAJIUTe OCTaTKU BIaru. _ (QuibTpoBaNIbHOU
Oymaroil u monoxurte. ero Ha caiderky. Ilpomoiite konmadok
OUCTUJUTMPOBAHHON BOJOM U CTPSIXHUTE OCTABUIYIOCSA B HEM BJIAry.

Puc. 3.7. Buemnuit Bug ACpO, 6e3 MeMOpaHHOTO KOJIavKa.
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Jlns 3aMeHBl MeMOpaHHOTO KoJirnmadka 2 B crepuiinzyemom ceHcope ACpO,-06
(cMm. puc.3.8) cHavasa OTKPYTUTE HIKHMM Kopmyc 1,  3aTeM CHHUMHTE

MeMOpaHHBIN KoJImadok 2 (cM. puc. 3.8).

D 15

14

NcnonHeHnns ACp0O:-06

0603Ha4eHne 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 - HUXKHMI KopnycC

2 - KO/Ma4oK MeM6paHHbiIi

3 - KOMbLO YNAOTHUTENbHOE

4 - KONbUO YNJOTHUTENbHOE

5 - pacTtBOp 3nekTponuTa

6 - aHop

7 - [aTuMK TeMnepaTypsbl

8 - KONbLO YNAOTHUTENBHOE MSI0CKOe

9 - cTeKNsAHHAsA rMnb3a

10 - kabenb

11 - BTy/Ka

12 - cuctema membpaH

13 - katog

14 - apeHaXxHbIl KaHan

15 - kopnyc ceHcopa

IIpumeuanue. B BepxHen

Y4acTH MeMOpaHHOTO
KOJIauKa YCTaHOBIICHO
repMeTH3HpYyIoliee KOJbLO,
HO3TOMY HE00X0IMMO
NPUIOKUTD HEeOOoJIbII0e

yCWJINE BIOJb OCHU CEHcopa
UL TPEOJIOJICHHUsT  CHUJI
TpeHus. Ecimm  Kosmadok
KTPUTTUTD) B MecTe
YIUIOTHEHUS, TO MONpoO0yiiTe
IPOBEPHYTH €r0 BOKPYT OCH.
ITpomoiite DJIEKTPOIHBIN
aHcamOJib  JUCTHIIMPOBAH-
HOM  BOJOW,  OCTOPOXKHO
yAaIUTe  OCTaTKW  BJAru
bunbTpoBaIbHON OyMarou u
HOJIOXKUTE €ro Ha Cal(eTky.
[IpomouTte KOJIITA40K
JUACTUUIMPOBAHHOW BOJIOW U
CTPSIXHUTE OCTaBIIYIOCS B
HEM BJary.

Puc. 3.8. Buemmnuii Bupg
ACpOz-O6

3.3.3. C nomompto (rakoHa — KamneJdbHUIBI 3aJlelTe B CTApbld WM HOBBIN
MeMOpaHHBI KOJIMavyoK 1-2 MJI pacTBOpa dJAEKTPOJIUTA, HE H0iuBas 1-2 MM 110

nepBoro OypTHKa Ha Koimauke (cM. puc. 3.7 u 3.8).

IIpumeuanue. PacTtBop dJIeKTpoJMTa TMPEJACTABISICT CO00M reneoOpa3HbIi
Oydepnsiii pactBop ¢ HeuTpambHbiM pH. IlosToMy mipu ero 3ajauBKe Ha

MOBEPXHOCTH MEMOpaHbI

NN CTCHKAaX KOJIIIa4Ka BO3MO>XXHO 06paSOBaHI/I€

ITY3bIPBKOB BO31yX4aA. I[JBI HUX YAAJICHUA CJICTKA IMOCTYYHTC 110 KOJIIAYKY C6OKy n
OCTaBbTC €0 B BCPTHUKAJIBbHOM IIOJIOXKCHHMHU Ha 5 MUHYT. OcraBmuecs ITY3BIPbKH
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BO3JyXa BCIUIBIBYT Ha ITOBCPXHOCTD. HOCMOTpI/ITe CaIC pa3, HCT JIM B PaCTBOPC
QJICKTPOJINTA ITY3BIPBKOB BO31yX4aA.

3.3.4 Coopky cencopoB ACpO,-01 — ACpO,-05 mnpoBoguTe CIEAYIOIIUM

obpazom:

1. CnBuHBTE PE3WHOBOE KOJBIIO Ha OOKOBOW IMOBEPXHOCTH MEMOPAHHOTO
KoJImavka Ha 1-2 MM HUXE JPEHaXKHOTO OTBEPCTHS (CM.
puc. 3.7 u 4.2). ‘

2. Bo3pMHuTE 2IIEKTPOHBIN aHCAMOJIb 1 MEIJICHHO BCTaBHTE

€ro B MEMOpaHHBIM KOJIMAYOK ~ B  BEPTUKAIBHOM Q_L
noJyioxkeHuH. M30BITOK pacTBOpa ANEKTPOIUTA JOHKEH ]
BBICTYIUTh Yepe3 ApeHaxkHoe orsepctue 14 (cm. puc.4.2).

3. 3akpyTtute railky B MeMOpaHHBIM KOJIAyoK A0 yHopa.
TopuoBass 4YacTb 3JEKTPOJHOIO aHCAMONS  JIOJKHA
HATSAHYTh MEMOpPaHy Ha KOJIMAYKe B BUAE 30HTHUKA.

4. Ynanute oOCTaTKM Biard ¢ OOKOBOW TIOBEPXHOCTH
KOJIMayka U CABMHbTE PE3UHOBOE KOJIBIIO HA JPEHAXKHOE
OTBEpCTHE.

5. YcraHOBUTE CEHCOpP B U3MEPHUTEIBHYIO Kamepy (CM. puc.
3.9) m 3aKkpyTUTE HAKUAHYIO TaliKy 110 yropa (CM. puC.
3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO, B u3BMEPUTENBbHYIO KaMepy

ITpu ycranoBke ACpO,-05 B repMeTHUHYIO SUEKY CHadasia - I
OCTOPOKHO BCTaBHTE CEHCOP B BEPXHUM KOPITYC SYEHKH (CM.
puc. 3.4), a 3aTeM 3aKpyTUTE HIKHHUI KOpIyc J0 yropa (cwm.
puc. 3.3). i

IIpumeuanmne. [lepen coopkoit ACpO,-05 pexomenayercs cMa3aTh
BA3€JIMHOM WJIM BaKyyMHOM CMAa3KOM IE€PMETH3UPYIOIIUE KOJIbLA,
PacIONOKEHHBIE B BEPXHEM KOpPITyCE.

Puc. 3.10. ®uxcanust ACpO, B U3MepuTEILHON Kamepe

3.3.5. Coopky cencopa ACpO,-06 (cMm. puc. 3.8) IpOBOJUTE CIAETYIOMIUM 00pa3oM:
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1. Y6enurecr B HalMuuMM TFEPMETHU3MPYIOIIETO KOIblla 8 Ha OOKOBOM
HOBEPXHOCTH 3JIEKTPOIHOTO aHCAMOJIS.

2. Bo3bmuTe MeTaNIMYECKUI KOPITYC C 3JIEKTPOJHBIM aHCAMOJIEM U MEAJIEHHO
BCTaBbT€ B MEMOpAHHBII KOJMAYOK 2 B BEPTHUKAIHLHOM IOJOKEHUU (pHC.
3.8). UM30bITOK pacTBOpa JJEKTPOJIMTA JIOJDKEH BBICTYNIUTh YEpE3
JpEeHaXKHbIN KaHal 14 Ha OOKOBOM MOBEPXHOCTH AJIEKTPOJHOTO aHCaMOJIs.

3. Ypamute cangeTkoil BBICTYNUMBUIME KaIlIM JJIEKTPOJIMUTa C OOKOBOM
ITOBEPXHOCTH KOJIITAYKa.

4. 3akpyrute HWXKHUWA Kopmyc. | ceHcopa no ymopa. TopuoBas 4YacTh
JIEKTPOIHOTO aHCaMOJIs JOHKHA HATAHYTh CUCTEMY MEMOpaH Ha KOJINayKe
B BHUJIE 30HTA.

3.6. [ToacoeauHuTe BUJIKY IIHYpA aHAIA3aTOPa K CETU MEPEMEHHOr0 Toka 220B
¢ yactotrou 50 I'm.
[Tocne BkiIIOUEHHMS aHANM3aTOpa HA €ro JUCIIEE CHaudajia MOSABUTCA 3MOJieMa
@upmbl « », a 3aTeéM HA4YHETCAd NPOLUECC CaMOAUArHOCTHKH,
KOTOPBIM 1iuTcesa oT 3 10 5 MuHyT. Ilocne 3aBepuieHus npouecca caMoIuarHOCTUKH
aHAJIU3aTOp NEPEXOJNUT B PEIKUM U3MEPEHHUIA.

4. YCTPOUCTBO U NPUHIIUII JEMCTBUSA AHAJIM3ATOPA
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4.1. Onucanue cBOMCTB M KOHCTPYKIHMH U AaHAJN3ATOPA.
Buemnuii Bu1 aHanuzaTopa npejcraBieH Ha puc. 4.1.

Puc. 4.1. Brewmnuii Bug ananuzaropa kuciopoaa AKIIM-01.

3aMOK C KIIFOUOM.

[Ipo3paunas KpsIlIKa-IBEPLUA.

BuHTBI, coeuHsAIOINE BEPXHUM U HUXKHAM OTCEKH aHAIIU3aTopa.

Kopnyc ananuzaropa.

['paduyeckuii nucruiei.

KnaBuarypa.

MoHTaXHbIE TETIH.

I'epmoBBO.

AMIEpOMETPUUECKUI CEHCOP.

AHaQJIN3aTOP COCTOUT U3 U3MEPUTEIBHOTO YCTPONCTBA U aMIIEPOMETPUUECKOTO
CEeHcopa. N3mepurensHOe YCTPOMCTBO uMeer IIPOYHBIH, JIATOMN

MBUIEBJIATOHEIPOHUIIAEMBIN KOpryc 4 crenenu 3amuTthl [P-65. IIpounas npo3paynas
KOLITIIKA 7 aganiiraTona renMvMeTuiudao RAaKNDLRIRAET TUITEeRVIY TMAaWe Tk AaaTuRaTonNa U

WX N kWS



19
MOXKET 3alMpaThCsa Ha KJIKOY ISl PEIOTBPAILEHUS] HECAHKIIMOHUPOBAHHOTO JIOCTYyIIa
K a”anuzatopy. Ha nuieBoil mnaHenu aHaiud3aTopa paclojioKeH TrpaduyecKuii
nucrien 5 u knaBuatypa 6. Jucruield 1 KHONKY KJIaBUATypbl UMEKOT MOACBETKY, YTO
oOneryaer MoJb30BaHWE aHAJIU3aTOPOM B 3aTEMHEHHBIX TNoMelleHusax. Kopmyc
aHaJIM3aTOpa COCTOUT M3 JBYX OTCEKOB, FTEPMETHUYHO COEAMHEHHBIX MEXAY COOOM ¢
MOMOIIBIO YEThIPEX BUHTOB 3, pPACIOJIONKEHHBIX MOJ MPO3PayHOMl KpbIIIKOH. /[Ba
BHUHTA, PACIIOJIOKEHHBIE CIIEBA, COBMELIEHBI C TIETJIAMH, HA KOTOPBIX OTKHJBIBACTCS
BEPXHUN OTCEK. B HMKHEM OTCEKE PACHOJIOKEHBI KIEMMHHUKHU MJI TOAKIIOYEHHUS
ka0enel MUTaHus, TOKOBOTO BBIXO/a, «CyXUX KOHTAKTOB» M RS-kanana (RS-232 wiu
RS-485). 1ns repmeTnyHOro BBoAa kadeseld TOKOBOTO BbIXOJIA U «CYXUX KOHTAKTOB
B HIDKHEH OOKOBOW CTEHKE HIDKHErO0 OTCEKa HMMEIOTCS CHEIUabHbIE PE3HMHOBBIC
nepemMblukd. BBox  kalenedl  ammepoMerpudeckoro ceHcopa U RS-kanana
OCYULIECTBIISIETCSI Yepe3 OTBEPCTHS B MPaBO OOKOBOM CTEHKE HM)KHErO OTCEKa C
IOMOIIBIO TEPMOBBOJIOB 8, YCTAaHOBJIEHHBIX Ha JAaHHBIX Kalensx. brarogaps takomy
pelIeHnI0 oOecrneunBaeTcsl HaJeKHasl 3alluTa OT BO3MOYKHOTO IIONaJaHMs BIaru
BHYTpb Kopmyca. /[l KpemjeHus aHaauM3atopa Ha I[UTe. WU 0 MECTy»
IpeHa3HA4YEeHbl YEThIPE MOHTAXKHbIE METJIM, paclojaraeMble Ha ThUIBHOW CTOpPOHE
KOpIryca.

B 3aBucuMocTH OT BapuaHTa HMCIOJHEHHS aHajau3aTopa (CM. M. 2) W 3aJa4yu
HCCIICIOBAHNSI ~ AMIIEPOMETPUYECKHM  CEHCOP MOXET  yCTAaHABIMBATbCA B
W3MEPUTENBHYI0 KaMepy, CTaHIapTHYH CKISHKY BIIK mnam HemocpeacTBEHHO «Io
MECTY», HallpUMeEDp, B OMOpeakTop, pepMeHTep, TPyOOIpPOBOJ, A3POTEHK U T.JI.

AHanuzarop  paboTaeT MOJ YHPaBICHUEM MHUKPOKOHTpPOJUIEpA U HUMEET
npoctoii W ynoowerii mus Ilonwp3oBaTens mporpaMMHblii HHTepdeiic. bombiioit
rpadudeckuil AUCIUICH W KJIaBHATypa W3 MIECTH KJIaBUII TO3BOJISIOT [lomb3oBaTeito
yopaBisiTb pabOTON aHalIM3aTOpa, OCYILIECTBISATH PAa3JIWYHbIE BHJbI HACTPOEK U
KaTMOPOBOK, 3alUChIBATh W BBIBOAWTH MHGOPMAIMIO HA UCIUICH aHAIM3aTopa,
KOMITBIOTEP U JIp. BHEIIHUE YCTPOUCTBA. YTIPABICHUE aHAIU3aTOPOM OYEHB MPOCTO U
CBOAUTCS K BBIOOPY HYXXHBIX ONIMHA B MEHIO M OTBETaM -Ha BOIPOCHI,
BbICBEUHMBAEMble Ha JHUCIUIEE, C IMOMOIIbI0 ABYyX kiaBuml «Jla» (BBom) m «Her»
(Copoc). OyHKIMEH OCTANBHBIX YETHIPEX KIIABHUII SBISACTCSA TMEpEeMEIleHrne Kypcopa
Ha JUCIJIEE aHAIM3aTOpa WM YCTaHOBKA BBOJAMMBIX HHU(P MOAOOHO KIABHUIIIAM
«O0JBIIIe» «MEHBINE». AJTOPUTMBI YMPABICHUS MOCTPOCHBI TaKUM 0Opa3oM, YTO
aHAIM3aTOP «BEIET» ONepaTopa, UCKII0Yasi BO3MOXKHBIC - OITMOKU B €0 padoTe.

Untepdeiic  [lomp3oBaTenst ©W  mporpaMMHOE ~ OOECIIEUEHUE  PEaTM3yIOT
BBITIOJIHEHUE CIEAYIOMUX QYHKIUNA U PEKUMOB padOThI aHAIM3ATOpA:
- YCWUJIEHHE CUTHAJIOB aMIIEPOMETPUYECKOrQ CEHCOpa M BCTPOEHHOTO JaTyMKa

TEeMIIepaTyphl, UX MPeoOpa3oBaHUE U OTOOpAKEHNE HA JTHUCILICE;

- CaMOJMarHOCTUKY PabOTOCIIOCOOHOCTH aHAIM3aTOPa U aMIEPOMETPHUUECKOTO

CEHCOopa;

- BBIOOp  M3MepsAEeMOW BEIWYMHBI: [MapIUAIBLHOTO JaBIICHUS KHUCIOPOJa,

IIPOLIEHTHOTO COAEPKAHUS NI MAaCCOBOM KOHIIEHTPAIUU;

- BbIOOp yAOOHOW I omnepaTropa €IUHHUIBI M3MEPEHUS C BO3MOXKHOCTBHIO

MOCJIEAYIOIINX MEPEXOAOB B APYTUE€ €IUHUIIBI;
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- KaIMOPOBKY aHAIM3aTOPa 10 MOBEPOYHBIM I'a30BbIM CMECSIM, aBTOMATHUYECKYIO
KaTuOpOBKY MO aTMOC(EpHOMY BO3/yXY HACBIIIEHHOMY TMapaMHu BOJbI U
crienuanbHble KaMOPOBKY /1J1si 00ecrieueHusl U3MepPEeHU B HEBOJIHBIX Cpeax:
COKH, MMUBO, KYJIbTYPaJIbHbIE KUIKOCTH, OPraHNYECKNE KUIKOCTH U T.I1.;

- HACTPOWKY CTaHmapTHOro TokoBoro Bbixoda (0-5, 0-20, 4-20 MA) Ha
TpeOyeMblil Auana3oH U3MEpPEeHHUs C BO3MOXKHOCTBIO aBTOMATHUYECKOTO
U3MEHEHMsI MaciuTaba MIKajdbl caMONKCIa B CJIy4yae MPEBBIIICHUS BEPXHErO
rpeena U3MEpEeHus ¢ OJHOBPEMEHHOU aBapUHOM CUTHAJIU3ALUEH;

- YCTAaHOBKY BEpPXHEr0 M HUKHEro NIpeliesioB cpadaThiBaHUS CULHAIU3ALMU C
ABTOMATHYECKUM . OIPEAECICHUEM ~ 30HBI THUCTEpE3nca M  Iepenaden
YIPaBJISAIOMIMX CUTHAJIOB C IOMOUIBI0 «CYXUX KOHTAKTOBY;

- BO3MOYKHOCTb BHECEHMS KOPPEKIUH B MOKA3aHUs aHAIU3aTOpa B 3aBUCUMOCTH
OT 0apOMETPUYECKOTO AABJICHUS U COJIEHOCTH;

- aBTOMATHYECKOE YCTPAHEHUE CUCTEMATHUYECKUX IIOIPEIIHOCTEN W3MEpPEHUN,
00yCNOBIEHHBIX A(P(HEKTOM «OXJAXKACHUS MEMOpaHbl» U «IOTPeOICHUEM
kucinopoaa camuMm AC;

- mepenady uHoOpMalMK Ha KOHTPOJUIEp WK nepcoHanbHbiil koMmbioTep (1K)
¢ moMouIbio HU(PpoBbIX KaHaIOB RS-232 nnn RS-485;

- NPOTOKOJMPOBAHHWE OTCYETOB IOKA3aHUM aHAIM3AaTOpa BO BHYTPEHHIOKO
DHEPrOHE3aBUCUMYIO TIaMATh € 33JaBa€MbIM IEPUOJOM, BO3MOYKHOCTH
nepegady - 3anpoTOKOIMpoBaHHbIX MaHHBIX Ha [IK w BbIBOma Ha aucruien
aHaJIM3aTOpa B TAOJIMYHOM WM rpauuecKoM BUIE;

- 3alACh OTCYETOB INOKA3aHWUM aHAIM3aTopa IO KOMAaHAE C KIAaBHATyphl B
3JIEKTPOHHBINA OJIOKHOT C BO3MOKHOCTBHIO uX mnepenaur Ha [IK u BbIBOga Ha
JTUCIUIEHA aHAJIU3aTopa;

- Bbluucienue BennunHbl bBIIK 1o - pe3ynapraram U3MEpPEHH C  y4ETOM
pa3Benenus cornacHo metoauke [THID 14.1:2:3.4.123-97.

Kaxnpii u3 BapuanToB ucnosiHeHus aHanuzatopa AKIIM-01 opuentupoBan Ha
KOHKPETHbIE 00JIACTH HAPOJHOTO XO34WCTBAa M KOHKPETHBIE 3aJaui aHAJIUTUYECKOTO
KOHTpOJIs _ KHciiopoja. B 3aBucumocT OT 0O0JacTM NPUMEHEHHS U 33a4d
UCCIICJIOBAHUSA ~ AHAJU3aTOp - KOMIUIEKTYeTCSl ~ CHElHMaIbHO  pa3paboTaHHBIM
aMIIEPOMETPUUYECKUM CeHCOopoM. biraronaps ynusepcanbHocTn aHanm3aropa AKIIM-
01 kaxaplil CEHCOP COBMECTUM C U3MEPUTEIBHBIM YCTPOMCTBOM aHAIM3ATOPA.

4.2. Onucanue CBOMCTB U KOHCTPYKLIUMN aMIIEPOMETPHUYECKHX CEHCOPOB.

AMIIEPOMETPUYECKUE CEHCOPBI, HCHOoJb3yeMble B aHainuszatope AKIIM-01, mo
CBOMM (PYHKIIMOHAJIbHBIM BO3MOXKHOCTSAM JICNIATCSI HA JBa THUIMA: CEHCOPHI
napuuaibHoro jaasinenus kueaopoga (ACpO,;) ®  CEHCOpPBI  KOHIICHTPAIHH
pactBopenHoro kuciopoja (ACcO,) [1,2].

AMIIEpOMETPUYECKHE CEHCOPBI MapuuaibHOro jaasieHus kuciaopoaa (ACpO,)
MOTYT TPUMEHATHCS [JIsl aHaliu3a Kak ra3o00pa3HbIX, TaK U KUIKUX cpell. Takue
CEHCOpPBI 00J1aJIal0T BBICOKOW CEJIEKTUBHOCTBIO K KHUCIOPOIY M HE MOABEPIKEHBI
BIUSIHUIO JIPYTUX AJIEKTPOXMUMHUYECKH AKTHUBHBIX Ta30B, HMOHOB, OHOJOTMYECKUX
MOJEKYJI U OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX CHUCTEM, MPUCYTCTBYIOIIUX B
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aHanmmsupyemoit cpene. [Iporotunnom ACpO, sBusercs anexktpoa Kmapka [3]. OO0
«» BbIlTyckaeT mectb Moaudpukanuit  ACpO,,
KOHCTPYKIIMM KOTOpBIX pa3pabOTaHbl C YYETOM OCOOEHHOCTEH U creuupuKu
MPOBENCHUS U3MEPEHUN B PA3IMYHBIX 00JIACTAX HAPOJHOTO XO35HUCTBA MPU . PEIICHUN
Pa3HOOOpa3HBIX 3a/1ay AHATUTUYECKOTO KOHTPOJISl Kuciopoaa. KOHCTpYKTHBHBIE
napaMeTpbl U MaTepHalibl 3JEMEHTOB KaXKJIOTO BapHaHTAa HCIOJHEHUSI CEHCOopa
ONTUMHU3UPOBAHBI, YTO obecnedmwio aHanuzatopam kuciopojga AKTIM-01 nyumme
METPOJIOTUYECKUE - U DIKCIUTyaTallMOHHBIE XAPAKTEPUCTUKH IO CPaBHEHHUIO C
U3BECTHBIMU 3apyOCKHBIMU U OTeuecTBeHHbIMU aHanoramMu. ACpQO, o01agaroT oueHb
HU3KUM MOTpeOJeHUEM KHUCIOpOoJa M3 aHaIu3upyemou cpeabl. biaromaps stomy
CBOMCTBY 00€CIIeUNBACTCS «HEPA3PYIIAIOIINNA KOHTPOJIbY aHATM3UPYEMOM KUIKOCTH
U JIOCTUTAeTCsl BBICOKAs HA/IEKHOCTh U JOCTOBEPHOCTH PE3YJIbTATOB HU3MEPEHHI.
CeHcopbl 3TOr0 THUMA KadMOpPYyIOTCA MO arMoc(hepHOMY BO3IYXY, JOJTOBEYHBI,
MIPOCTHI U HEJOPOTW B 3KCIUTyaranuu. Takue ceHcopsl B komiiekte AKIIM-01 moryt
UCIIOJIB30BAaThCS ISl aHAIM3a KUCJIOPO/ia B Ta3ax, B MIPECHBIX U COJEHBIX Bojax. [lpu
U3MEpPEHHsIX B CcoJieHbIX Boaax B aHamuzatope AKIIM-01 npexycmorpena
BO3MOXHOCTh BHECEHMsI KOPPEKLIMU Ha COJNEHOCTh. [lonpaBka Ha COJIEHOCTh JTOJKHA
BHOCHUTBCSL IO pe3yJibTaTaM KOHJIYKTOMETPUUECKMX HM3MEpPEeHUil B IMepecuere Ha
NaCl. Amnepomerpuueckue cencopbl ACpO, B kommiekte AKIIM-01 moryT Takxke
UCIIONB30BaThCA U1  M3MEPEHUM MAacCOBOM  KOHIIEHTpAalMM KUCIOpOJa B
KyJIbTYpaldbHBIX JKUJIKOCTAX OHMOTEXHOJOTMYECKUX MPOU3BOJACTB, IIMBE, BHHE,
MOJIOKE, COKax M Jp. )KUAKOCTSX. /{15 mpoBeAeHUs TaKMX U3MEPEHUN B aHAIN3aTOPE
AKIIM-01 mnpegycMmoTpeHa MeETOAMKA CIEUHUATBbHONM KaJIUOPOBKM CEHcopa IIo
atMocepHoMy Bo3ayxy. Cremyer 3amMeTHTh, 4YTO TaKUe  H3MEpeHUus OyIyT
IPOBOJUTHCS C MEHbILIEH TOYHOCTHIO MO0 CPABHEHUIO C U3MEPEHUSIMU KOHIICHTPALUN
KHUCIIOpoJa B BOAHBIX PAcTBOpax. ITO 0ObsicHsETCS TeM, uTo curiain ACpQO, npsmo
MPONOPUUOHANIEH TapUUaIbHOMY [JIABJIICHUIO KHCIOPOJa, a TEMIIEpAaTypHBIE
3aBUCUMOCTH KO3(P(UIMEHTOB PAaCTBOPUMOCTH KHCIOpOJAa B ITHX KUIKOCTSIX HE
SBJITIOTCSL JJOCTOBEPHO - YCTAHOBJIEHHBIMU. bosiee ajexkBaTHbBIMU JaHHOM 3ajaye
UCCIICIOBAaHUSA  SABJIIIOTCS ~ aMIEPOMETPUUYECKHME  CEHCOphl  KOHIIEHTpAlUU
pactBopeHHoro kuciopoja ACcO,.

AMIEPOMETPUYECKUE CEHCOPBI KOHIIEHTPAIIMU PACTBOPEHHOrO KHCJIOPOJa
(ACcO;) MOryT HpUMEHATHCA I aHAIW3a KUAKUX CPel C HEU3BECTHBIMU
Koa(hpUIeHTaMi pacTBOPUMOCTH Kucaopoaa. CeHCOphl ATOTO TUIMa, 001aaasi TeMU
xe pgocrouHctBaMu uyto M ACpO,, oTIMYaOTCs CBOMMHU (DYHKIMOHAJIbHBIMU
CBOWCTBaMH, a MMEHHO, u3MepuTenbHblii curHaa ACcO, npsiMo nponopruoHaleH
MacCOBOW KOHIIEHTPAlMKd PACTBOPEHHOTO KHUCIOPOJA B AHAIM3UPYEMOU JKHIKOCTH.
Jlyist 3TOrO THUIA CEHCOPOB HE TPeOyeTcs BHECEHHE KOPPEKIIMH Ha TeMIEPaTypHYIO
3aBUCUMOCTH KO3(DPUIIMEHTa paCTBOPUMOCTH KUCIOPOJia B UCCIEAYEMOM KUIKOCTH.
KanubpoBka Takux CEHCOPOB MOKET ITPOBOJUTHCS MO JUCTUIUIMPOBAHHON BOJAE U
COJIEBBIM pACTBOpaM, HACBIIIEHHBIM KHUCJIOPOJOM Bo3ayxa. [lpumopurer cosnanus
AC, pabotaromux B peKHMME H3MEPEHHUsT MacCOBOM KOHIEHTPALMH KHCIOpOa,
MPUHAIICKUT QUPME .
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Koncrpykuus ACpO,-01 sBisiercs 0a30BOM MOJIENbIO aMIEPOMETPUUECKUX
CEHCOPOB MapUUAIBHOTO JaBieHus kuciopoaa. Buemnnit Bug ACpO,-01 nokazan Ha
puc. 4. 2.

1 - ratika
10

| | W 2 - KONITa4y0K MeMOpaHHBIN

Al N A 1 AN 3 - KOJbLO YIIOTHUTEIbHOE

4 - KOJbIO YIHIOTHHUTCIBHOC

OO e piemtmind L BT

S - pacTBOD 2JIEKTPOJIUTA
2 6 - anox Ag/AgCl
- 7 - AaTYUK TeMIlepaTypsl
E 5 8 - MemOpaHa 3amuTHAA
g 9 - cTexkNsHHAS THIb3a
: W 4 10 - xabens

11- TpyOxa TepmMoycaaHas UK
YIUIOTHUTENbHBIH KOJIIAa40K
12 - MmeMmOpaHa razonpoHumaeMas

13 - kaTton

O A

14 - oTBepcTHE NpEHAXHOE

15 - mpopess B kopnyce

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

ACpO,-01 nmpencrapisieT co00M AMEKTPOIUTHUECKYIO STYEHKY, 00pa30BaHHYIO
ANEKTPOAHOM cuctemMor - karogoM 13 u  xyopcepeOpsHbIM  aHOJAOM O,
NOTPYKEHHBIMA B PAacTBOp  AJEKTposuTa 5. DJIEKTPOXUMHUYECKas sA4yehKa
pacnoJiokKeHa B Kopnyce 2 U OTAEJNEHA OT aHATU3UPYEMOM Cpeibl Ta30MPOHUIAEMOMN
MeMOpaHoi 12. DnekTpoHas cUcTeMa 3aKpeIyieHa B CTEKJISHHOW IUIMHAPUYECKON
ruib3e 9 Tak, uro katox 13 pacnosioxkeH BAOJb €€ OCH U KOHTAKTUPYET C paCTBOPOM
AIIEKTPOIUTA 5 CO CTOPOHBI TOPIIOBOM YacTH THIB3BI 9, a XjIopcepeOpsaHbIi aHo 6
pacrnoyiokeH Ha OOKOBOW MOBEPXHOCTH THIIB3BI 9. ['azompoHuriaemass memopana 12
3aKperieHa Ha TOPIOBOM yacTu Kopmyca 2. ['epmeTrusamusi 31€KTPONTUTHUECKON
SIYEUKU OCYIIECTBIISIETCS C MOMOIIBIO YIUIOTHUTENBHOTO Kouyiblla 3 u raiiku 1. Ha
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OOKOBOM MOBEPXHOCTH KOPITyca 2 UMEETCs IPEHaXKHOE OTBepcTHe 14 mis ynaneHus
n30bITKAa pacTBOpa AJIEKTPOJUTa 5. AHanu3aTropbl Ha 0a3e aMIepOMETPUYECKOTO
cencopa ACpO,-01 cHaGX)eHBl CHUCTEMOW TEPMOKOMIIEHCAIIMHM, BBOAUMON Ha
CBOMCTBa Ta3ONpPOHMUIIAEMON MEMOpaHbl W/ WM TEMIIEPATypHYIO 3aBHCHUMOCTb
pPacTBOPUMOCTH KHCJIOpoJa B Boje. JlarTuumk temmeparypbl 7 BHasH B. TOPIIOBYIO
4acTh CTEKJISIHHOM THIIB3bI 9. PacnosioxkeHue gaTurika Temmeparypsl 7 ¥ katona 13 B
HETMOCPEACTBEHHOM OJM30CTH OT aHAIU3UPYEMOM KHIKOCTH =~ 00E€CIeYMBAIOT
BBICOKYIO TOYHOCTH U JKCIPECCHOCTh HM3MEpeHUi. Takoe pacIojoKeHHE JaTuuKa
TEeMIepaTypbl 7. TMO3BOJIIET MCKIIOUWATH OIIMOKM MpU KaIMOpOBKE CEHCopa II0
aTMOC(epHOMY  BO3AYXY, BO3HHUKAIONIUE U3-32 «OXJKICHUS» MEMOpaHbI
BCJICJICTBHE HCTIApPEHUsI BJIaru C €€ MOBEpXHOCTU. CXOACTBO MOCTOSIHHBIX BPEMEHHU
OTBETa aAMIIEPOMETPUUYECKOT0 CEHCOpa HAa W3MEHEHHS KOHIICHTPAIIMU KHUCJIOpOJa U
TEMMOEpPaTypbl aHATU3UPYEMOW >KUJIKOCTH TIO3BOJISIET CHU3UTH JUHAMUYECKYIO
MOTPEIIHOCTh M3MEPEHUU M 00ECHEUYUTh BBICOKYIO TOYHOCTh TEPMOKOMIICHCAIIUHU.
ACpO,-01 MOXeT yCTaHaBJIMBATHCA B MPOTOYHYIO HM3MEPUTEIbHYIO Kamepy WU B
crangaptaele  ckissHku — BITK-150-29/32-14/23  (Ilpoussoautenr -  OOO
"Crexnonabcepsuc”, r. Kmun, M.O., mmdp npu 3akaze 560). braaronaps magomy
NOTPEOJICHUIO =~ KHUCIIOpPOJIa  aMIepOMETPUUYECKUM  CEHCOPOM, OH  MOXKET
WCIIOJIB30BaThCS JIJISl «in Vitro» uamMepeHui B Mukpomnpoodax (50 mxi). B atom ciydae
ACp0O;,-01 ycraHaBauBaeTCs B H3MEPUTEIBHYIO <KaMepy ISl «MHUKPOAHAIU3a»
(MKMA).

Konctpykuus ACpO,-02 otnuuaercss or 6asooit moaenu ACpO,-01 Oonee
BBICOKOUW 4YBCTBUTEJIBHOCTHIO, TIO3TOMY JUIMHA KaOeJssi TOT0 CEHCOpa MOXKET OBITh
1o kenaHuro 3akazdyuka ysenuueHa 10 10 M. CeHcopbl 3TON MoaupUKAIIUU MOTYT
YCTaHABJIMBAThCA B MPOTOUYHYIO MU3MEPUTEIBHYIO KaMepy U B COCTaBe aHAIM3aTopa
AKIIM-01T" mpegna3HayeHbl AJisl AHATUTUYECKOTO KOHTPOJSI KHUCIOpOAa B TIOTOKE
ra3oB, NPOTEKAIOIIUX Yepe3 U3MEPUTEIIBHYIO KaMepy.

Koncrpykmmsa ACpO,-03 ortnuuaerca ot Moaenmn ACpO,-01 moBeIeHHOM
YyBCTBUTEJIIBHOCTHIO U MPEJEIbHO HU3KOM BEIMUMHON OCTATOYHOT'O TOKA.

Koncerpykmmsa = ACpO,-04 otmmuaercs. ot moxenu ACpO,-03  Hammuuem
JIOTIOJIHUTEJILHOW 3allluTHOM MemOpanbl 8 (cM. puc. 4.2), pacrnojoXeHHOW Ha
BHEIIHEH MOBEPXHOCTH Ta3omnpoHuniaeMord mMeMOpansl 12. Hammume memOpanbl 8
obecrieurBaeT. JAOMOJHUTEIBHYIO CTENEeHb 3allUThl AJICKTPOAHOM CHUCTEMBI U
ra3onpoHuIaeMor MemOpaHbl 12 OT TOBpEXIEHUMN, BBI3BAaHHBIX IepernaaaMu
JABJICHUM B aHAJIM3UPYEMOM KUJKOCTU U HAJIMYMEM B HEll TBepibIX yacTuil. Kpome
TOro, Oyarojapsi 3alllUTHOM MeMmOpaHe 8§, CHIXAETCS 3aBUCHMOCTb IMOKa3aHUM OT
CKOPOCTH TIOTOKA aHAJTU3UPYEMOU KUIKOCTH.

bimaromaps »tum cBoiictBam ACp0,-03 u ACpO,-04 Hanum mMUpoKoe
IPUMEHEHUE B TEIUIOPHEPTETUKE M MPOMBIIUIEHHOCTH MPU OMPEIEICHUH CIIeI0BbIX
KOJIMYECTB KUCIOPOJa B KUJKOCTAX, HATPUMED, MIPU aBTOMATHUYECKOM XUMKOHTPOJIE
niponieccoB BogonoarotoBku Ha TOLL, TPOC, ADC u ternocetsx. [ pemeHus 3Tux
3agauy ACpO,-03 u ACpO,-04 ycranaBiuBalOTCA B MPOTOUYHBIE H3MEPUTEIbHBIC
KaMephbl, CHa0KEHHbIE BCTPOCHHBIM 0OpaTHBIM KiamaHoMm (cM. puc. 3.2). Beicokue
METPOJIOTUYECKUE XapaKTEPUCTUKH, CBONCTBEHHBIE 3THUM CEHCOpaMm, OOecrequsiu
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«HEpa3pyLIAIONINi KOHTPOJIb aHATU3UPYEMOU MPOOBI, YTO MO3BOJIMIIO OTKA3aThCs
OT MEPETUBHBIX YCTPOUCTB M CTAOUIIN3aTOPOB PACX0/1a, TPAJAUIIMOHHO MTPUMEHSIEMBIX
B aHAJIOTMYHBIX MpHOOpax 3apyO0eKHOro M OTEYECTBEHHOTO MPOU3BOACTBA. [pyroii
BOXHOU 0Cc00eHHOCTHIO ceHCOpoB ACpO,-03 u ACpO,-04, BBITOJHO OTIWYAIOIICH
aHamuzatop AKIIM-O1T oOT WU3BECTHBIX aHaAJIOrOB, SBJISETCA HE3aBUCHUMOCTD
NOKa3aHUA OT TPUCYTCTBUS B aHAJIM3UPYEMOM JKHMJIIKOCTH PAaCTBOPEHHOIO
MOJICKYJISIPHOTO BojiopoAa (mpoaykra kopposuu). B anamuzatope AKIIM-O1T
BIIEPBBIC PEATM30BaHbl YHUKAIBHBIE METOJWKH pacueTra W aJrOPUTMbL BHECEHUS
TEPMOKOMIICHCAI[UH, YUYUTHIBAIOUIME SBJICHUS - ABOMHOW copOLMU. KHUCIOPOJa,
HEJJaBHO 00HAPYKEHHbIE B MUKPOIPaMMOBOM 00JIACTH KOHIIEHTpanuii [4,5].

Koncrpykiusa ACpO,-05 otnnuaercst ot 6a3oBoit mogenu ACpO,-01 tem, uto
aMIIEpOMETPUYECKNIT  CEHCOp  YCTAHABJIMBACTCS B  TEPMETUUYHYHO  SIUCHKY,
pelHa3HAYCHHYIO JJI1 MPOBEICHUS W3MEpPEHUM Kuciopoja Ha riayoune o 20 M.
Buemnnit Bua ACpO,-05 nokasan Ha puc. 4.3.

['epmernynas sideiika, cocrosmias u3 kopmyca 2 (cm. puc. 4.3) u raiiku 4,
M30JIMPYET aMIIEPOMETPUUECKUN CEHCOP 1 OT aHANM3UPYEMOH KUIKOCTH € IIOMOLIBIO
VIUIOTHUTENIBHBIX KoJiel 3, 5 u 6. [Ipu 3akpyyuBaHuu Traiiku 4 10 ynopa KoJjblo 6
nedopMHUpyeTCs U TE€PMETU3HpYeT JpeHaxHoe oreepctue 7. Kopmyc 2,
BbicTynatomuii 3a npenensl ACpO,-05, 3amuinaeT 4yBCTBUTEILHYIO YacTh CEHCOpa
OT BO3MOXHBIX YyAApOB O JIHO BOJAOEMa WM TBEPAbIE MpeaMEThl. B HMXHEN dacTu
KOpIyca 2 BBIIIOJIHEHBI YEThIPE OKHA, Yepe3 KOTOpbIE My3bIPbKU BO3/yXa CBOOOAHO
BBIXOJIAT MPU TOTPYKEHHH ceHcopa Ha riayouny. Cdepuueckas dopma
gyBcTBUTENBbHOM moBepxHOCTH ~ ACpO,-05 Takxke CrnocoOCTBYeT CBOOOIHOMY
YAQICHUIO Iy3bIPBKOB BO3QyXa, MOAHUMAOIIMXCS BBEPX B MPOLECCE adpalyu.
Maroe norpebaeHue kuciaopoaa sekTpoanoi cucremoir ACp0O,-05 w gocratouHo
OoJIbIlINe OKHA B HUKHEW YacTH KopIilyca 2 TO3BOJAIOT ucnoyib3oBath AKIIM-0111
IUIST U3MEPEHUH KUCIOpPOJa KakK B IEPEMEIIMBAEMBIX, TAK W B HEMOJBHKHBIX
xuakocTsx. Haubosnbiee pacnpoctpanenue ananuzatopbl AKIIM-0111 nonyunnm Ha
CTaHIUAX a’pallud M OMOJOTUYECKOW OYHMCTKM CTOYHBIX BOJ, B PBHIOOBOIYECKHX
XO3MCTBAX W MPU IKOJOTHUYECKOM MOHUTOPUHIE TPHUPOJHBIX U CTOYHBIX BOJI.
Anammzatopsl AKIIM-01I1 moryt Takke ucnosb3oBatbea miist onpenenenus: BIIK.
Jlnst mpoBenieHUsT TaKUX M3MEPEHUM HE0OXOIUMO OTKPYTUThb Tailky 4 W J0CTaTh
ACpO,-05 u3 xopnyca 2. Ilpu npoBenenun usmepeHuid BIIK B cranmapTHBIX
CKJISTHKaX raiika 4 MOXeT ocTaBaThCsl Ha ceHcope (cM. puc. 3.4).
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. AMIepomMeTpu4eCKUm CEHCOp.
2. 3alMTHBIN KOPHYC.

3. Konb110 YILUIOTHUTENBHOE.

4. 3amuTHas ramka.

5. KoJib110 YIIIIOTHUTEIIBHOE.

6. Konb1o yrioTHUTENIBHOE.

7. IpeHakHO€ OTBEPCTHE.

Puc. 4.3. Buemnuii Bug ACpO,-05 norpykHoro tuna.

Mojudukanus cencopa ACpO,-06 orinuaercs ot 6azoBoit mogenu ACpO,-01
TEM, YTO €ro KOHCTPYKLHs BBINOJHEHA W3 « MaTEpPUAIOB BBIICPKABAIOIINX
temnepatypy 143 °C u u30bITounoe nasienue 3 at™. biaarogaps 5ToMy KOHCTPYKIHSI
ACp0O,-06, nokazanHasg Ha puc. 3.8, BBIJICPKUBACT HEOTPAHMYECHHOE KOJIUYECTBO
LUKJIOB CTEPUIIM3AIMU OCTPBIM MMAPOM. DJIEKTPOAHASI CUCTEMA CEHCOPA, COCTOSIIAS
u3 aHoxa 6, xaroma 13 W pacTBOpa 3JIEKTPOJWTA, pa3MElleHAa B KOJMNAuke 2 W3
MJIaCTMACCHI, YCTOMYMBON K BBICOKMM TeMIieparypaM W AaBjieHusM. Ha ToprioBoit
MOBEPXHOCTH KOJIMauka 2 3akperyieHa cucteMa memOpaH 12, BbIACp)KUBArOIIas
nepenaabl AaBiCHHUsS, BO3HUKAIOUIUME B MPOILIECCE CTEPUIIM3ALUU CEHCOpa OCTPBIM
napoMm. C 3ToH 11e/1bI0 Ha OOKOBOM MOBEPXHOCTH MEMOPAHHOI'O KOJIMayka 2 TaKke
PaCIIOJIO)KEH KOMIIEHCATOp AaBieHud. bnarogaps pe3nHOBBIM KonbuaMm 3, 4, u 8
obecrieunBaeTcs TepMeTH3alMsl AIEKTPOTHON CUCTEMBI CeHCcOopa MPU HaBUHYMBAHUU
HIWKHEro Kopmyca 1 Ha kopryc cencopa 15. Ha kopnyce 15 cencopa 3akpernseH
pazbem s mojkIroueHust kadenst 10, COeIUHSIIONIEr0 CEHCOpP C HU3MEPUTETbHBIM
ycrporictBom  AKIIM-01. Cencopst ACpO,-06 BbIIyCKalOTCsI B  HECKOJIbKHUX
BapUaHTaX MCIOJIHEHUS, OTIMYAIONIMXCA Ta0apUTHBIMHU U TPUCOCIUHUTEIbHBIMU
pasmepamu. YHuduiupoBanubie pazmepbl ACpO,-06 MO3BOJISIIOT UCTIOIB30BATh ATH
CEHCOPBI VISl AaHATIMTUYECKOTO KOHTPOJISI KUCIOPOJIa B OMOJIOTHYECKUX KUIKOCTIX B
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dbepMeHTepax M OHMOpeakTOpax OTEUECTBEHHOI'O U 3apy0eXHOTO IPOM3BOJICTBA.
O6o3HaueHusT ¥ YHU(PUIMPOBAHHBIC pa3Mepbl BAPUAHTOB HCIIOJHEHUS] CEHCOPOB
ACpO,-06 npu 3aka3e ¥ B JJOKYMEHTAIlMU APYTrOro W3JeNIUsl MIPUBEICHBI B TAOIHUIE

Ha puc. 3.8.

4.3. Onucanme KOHCTPYKIUU
H3MepPHUTENbHBIX Kamep.

Ana  pewenus - psnpa
KOHKPETHBIX 3a1a4y
aHAJIUTUYECKOTO KOHTPOJIS
Kuciopona (upmon

BBIITYCKAIOTCS
HECKOJIBKO Mou KA
M3MEPUTEITbHBIX KaMep.

WsmeputenbHas —Kamepa  Juis
MHKpOaHaJIN3a (MKMA)
nmokazana Ha  puc. 4.4.
Amniepomerpudeckuii cencop 1
YCTAHABJIMBAETCA B KOpHyc 2
U3MEPUTEIIBHOM  KaMmepel |
buKcHpyeTCs B HEH C TTOMOIIIBIO
raiiku 3. UyBcTBUTENbHAS YaCTh

N

1. AMNEepoOMETPUYECKUA CEHCOP.

2. Kopnyc U3MepuTenbHOW KaMepbl.
3. [alika.

4. YNNOTHWUTENbLHbLIA KONMauyokK.

5. BxogHoW Wryuep.

6. BeixogHoW WwTylep.

Puc.4.4. amepuTenbHaa Kamepa and MUKpoaHanuaa.

CEHCOpa TepMETU3UPYETCSl C MOMOIIbIO YIUIOTHUTEIHHOTO PE3UHOBOr0 Kojmnauka 4
Mpu 3aKkpyurBaHuM raiiku 3. Jlng BBOJA aHamu3upyemMoul MpoObI MPEeayCMOTPEH
BXOAHOW mmTyuep S5, a mna Beixoga wryuep 6. C nmomombio MKMA MoxHO
IPOBOJUTH U3MEPEHUsI B MUKpooObemMax xkuakocTeit (50 M) u razoB. C MOMOIIBIO
JAHHOM KaMepbl MOKHO TaK)K€ MMPOBOJIUTH U3MEPEHHSI B MUKPOTIPOOaX KPOBH.
N3MmepuTenapHble KaMepbl s aHanu3a B noToke ra3oB (UKIIT)

=2

%

u B notoke xkuakocret (MKIDK) moka3ansl Ha puc. 3.2, puc. 3.9 u
puc. 3.10. KoHCTpyKIIMH 3THX U3MEPUTENBHBIX KAMEP OTIMYAKOTCS
ot UKMA pacrnonoxeHnem BXOJHOTO W BBIXOJHOTO IITYLEPOB, a
TaKxe crmocodom repmetusanuu AC.

Konctpykuus HKIDK ornuuaercs ot UKII wannumem
0o0paTHOro  KJjamaHa, paclojoKeHHOTO B HIDKHEH  4acTu
M3MEpUTEIIHLHON KaMephl (cM. puc. 4.5).

Puc. 4.5. O6parnsiii knanan B8 UKIDK

OOpaTHbIil KJIAlAaH YCTAHABIIMBACTCS HA HIDKHUMA IITYIED,
KOTOPBIN 3aKPYUHBACTCS B UBMEPUTETHHYIO Kamepy (CM. puc. 4.6).

A
S
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Puc. 4.6. YcraHoBka 0OpaTHOrO KJlaraHa Ha MITyLep

B nmaHHBIX KOHCTpYKUHMsX anekTtpoaHas cucteMa AC repMmeTusupyercs ¢
nomoniplo kojibia 4 (cMm. puc. 4.2), yCTaHOBJIECHHOTO Ha OOKOBOM MOBEPXHOCTH
MeMOpanHoro konnauka 2. [lpm 3akpyumBanuum raiiku (cm. puc. 3.10) pesuHoBoe
KoJb10 4 (cM. puc. 4.2) nepekpsiBacT ApeHaxkHoe otBepcTue 14 B xopmyce AC. s
KPEIUIEHUSI M3MEPUTENBHBIX KaMep Ha IIUTE WIH «II0 MECTy» NPEayCMOTPEH
CIICLIMATbHBIA JIEPKATENb, BXOMSAIIAN B KOMIUIEKT NMOCTaBKU. [IpucoenuuutenbHbie
HITyLlepa pacCUMTaHbl Ha noaBoasAume Tpyoku u3 I[I1BX ¢ BHyTpeHHUM quaMeTpom 6
MM. Ha nuHMM BXOoJa MOKET yCTaHaBJIMBAThCs (QUIbTp, 3amumarommiit AC ot
TBEPJBIX YACTUL] IPUCYTCTBYIOIINX B AHAIN3UPYEMOU JKUIKOCTH WM Tase.

N3sMmepuTenpHas KaMmepa JUisl aHaln3a JiblxaTeabHbIX ra30Bbix cMmeced (MK
omnnyaercss or MUKMA T1eMm, 4TO €€ BXOJHOM M BBIXOJHOW IITYLEP HMEIOT
yHuduimpoanubsie pasmepbl F22. bmarogapst atomy UKD ¢ ACpO,-02 moxer
YCTaHABIIMBATbCA B [IbIXATEJIbHBIN KOHTYpP alllapaToB HCKYCCTBEHHOW BEHTWJISIIIUU
JIETKUX, HAPKO3HO-ABIXaTEJIbHON amnmnapaTypbl, TUIIOKCUKATOPOB U B JIp. allapaTrbl
MEIULIMHCKOIO HA3HAYEHUS.

4.4. IlpuHuun padéoThl aHAIU3ATOPA.

Pabora ananuzaropa ocHOBaHa Ha MOJSpU3ALMKU KaTona HanpsikeHuem — 0.6 B
OTHOCHUTEIIBHO BCHOMOTATENBHOIO JJIEKTPOJA M W3MEPEHUU TOKa JACHOJISPU3ALH,
BO3ZHHKAIOMIETO0 B pe3yibrare AuGGy3un KHCIOPOJa W3 HCCICTyeMOW Cpeabl, H
MOCJICAYIOMIEH AJICKTPOXUMHUYECKON PEAKIUM €r0 BOCCTAHOBJICHMS, MPOTEKAIOIIEH
10 CXEME

0, + 2H,0 + de~ = 40H~ (1)

Curnaner AC ¥ JaTyuka TeMIeparypbl YCHUIMBAIOTCA B MPEIBaAPUTEIHLHOM
yCUJIUTENe, HOPMUPYIOTCS U ouudpoBbiBatoTcs. llociae pacyeToB M BHECEHHS
ABTOMATUYECKOW KOPPEKIIMM Ha TEMIEPaTypHYI 3aBUCUMOCTh KO3 (HUIIMCHTA
IIPOHUIIAEMOCTH KHCJIOPO/Ia B Ta30MPOHUIIAEMO MEeMOpaHe W/WU TeMIIepaTypHYIO
3aBUCUMOCTH KOd(h(HIMEeHTa pPAacTBOPUMOCTH KHCIOpPOJa B BOJE, pe3yibTaT
OTOOpaXkaeTcss Ha JUCIUIee aHalIu3aTopa B BBIOPAHHOM OMEpPaTOPOM EIWHUIIC
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u3Mepenus. OTHOBPEMEHHO pe3ysIbTaT U3MEPEHUsI MOKET BBIBOJIUTHCS B aHAJIOTOBOM
dbopme uepes TokoBbIH BbIxoa 0 — 5, 0 —20 wim 4 —20 MA, a Taxxke dyepe3 HuppoBbIe
nopThl RS-232 unm RS-485. Pe3ynbTarhl U3MEPEHHUI MOTYT TaKkKe 3alUMChIBATHCS BO
BHYTPEHHIOIO JHEPrOHE3aBUCHMYI) TMaMsThb B PEXKUMax MPOTOKOJIUPOBAHUS U
AJIEKTPOHHOTO OJIOKHOTA.

5. OBIIMUE CBEJIEHMUSI.

5.1. O0mue cBegeHus 00 M3MepsieMbIX BeJUYHHAX U eIUHULAX U3MEPEHUS.

Pe3ynbTaToM aHAIMTHYECKOTO KOHTPOJISI KUCIOPOJa B razax MpPUHATO CUUTATh
ero napuuaibHoe jaasieHue (pO,) win kKoHueHtpauuio (cO,). [loxg mapuuaibHBIM
JaBJICHUEM KHUCJIOpOJia B Ta30BOM CMeCH TMOHMMAIOT Ty 4YacThb OOIIEro JaBJICHHS,
U3MEpSAEMYI0 OOBIYHO B MM.PT.CT. wiH klla, KoTopas mpuXOAUTCS HA MOJIEKYJIbI
kucinopoaa. IlapuuanbHoe daBiA€HUWE KHUCIOpOAAa B BO3AYXE 3aBUCUT  OT
O0apomeTpuueckoro napieHus (B) m maBieHus BOASHBIX MapoB, T.€. OT BIAKHOCTU
Bo3nyxa. [loaTtomy mnpu kamuOpoBKe 1O aTMocpepHOMY BO3AYXY aHAIU3ATOP
3afpaniuBaeT 3HauYeHHuEe aTMOC(PEPHOro NABJICHUSA, a BO3AYX JENAIOT HACHIIICHHBIM
napamu BOJbl BO M30€KaHNEe HEONPEIeICHHOCTH B OTPEICIICHUHN YPOBHS BIIaYKHOCTH.
Pexxum kanuOpoBKH MO aTMOC(EPHOMY BO3IyXY, IPU KOTOPOM aBTOMATHYECKH
YUUTBIBAETCA  3aBUCUMOCTb  JABJIEHHUS  HACBIIMIEHHBIX BOJASHBIX MapoOB  OT
TeMIIepaTyphl, Ha3BaH PEKUMOM aBTOKAIUOPOBKHU.

Jist u3MepeHus: KOHLEHTpPALMKM KHUCJIOpOJia B Ta3aX OOBIUHO HCHOJB3YIOT
BEJIMYMHY «IPOLEHTHOE COJEpKAHHE KHUCIOpOAa», a B KadyeCTBE  €IUHUIIBI
U3MEpeHus - 00beMHBIE MPOLEHTHI (00. %).

Pe3ynpTaToM aHaIMTHYECKOTO KOHTPOJIS KHUCIOpPOAA B YKUAKOCTSAX TPHUHSATO
CUMTaTh ero napuuaibHoe aarieHue (pO;) miam KoHreHTparuio (cO,), u3MepsIeMbIe
00bI9HO B MM.pT.CT. uiH klla. [Tapiuansaoe gaBiaeHne KUCIOpoia B KUIKOCTH PaBHO
napiualbHOMY ~ TABJICHUIO KHUCJIOpOAa B Tra3oBoM (aze, ¢ KOTOpOMl >KHIAKOCTbH
HAaXOJUTCS B  COCTOSHUM = AMHAMUYECKOTO  paBHOBECHS.  ABTOKaTMOPOBKY
aHaJIM3aTopa MPOBOJAT MO aTMOC(EepHOMY BO3AYXY, HACHIIIEHHOMY MapaMH BO/IbI.
[Ipu mepexone B peXUM  HM3MEPEHHN B KUIAKOCTH CHUCTEMaTHYecKas OIInOKa
M3MEpEHHUs, U3BECTHAas. B JUTeparype Kak KkodpdunueHnt «Kuakoctb-razy,
aBTOMAaTUYECKU KOMIICHCUPYETCS.

JIsist u3MepeHus: KOHIIEHTPAIMKU KUCIOPOa B )KUJIKOCTAX OOBIYHO MCIOJIb3YIOT
BEJIMYMHY MacCOBOW KOHIEHTpPAIMHM KHCIOPOJa, BHIPAKEHHYIO B MI/JI, MKI/JI WIH
ppm. B nannom Buzae usmepeHudi AKIIM-01 BHOCUT JBOWHYIO TEMIIEpAaTypHYIO
KOMITICHCAIIMIO, YYHUTHIBAIONIYIO ~KaK AU((GYy3MOHHBIE CBOWCTBA Ta30MPOHUIIAEMON
MEMOpaHbl, TaK U TEMIEPATYPHYIO 3aBUCUMOCTH KOd(DUIMEeHTa pacTBOPUMOCTU
kucimopoaa B Boze. [Ipm 3Tom Takke KOMIIEHCHPYETCS CHUCTEMaTHYecKas OIInOKa
n3mepeHuil «Kuakocte-rasy». B tex cinydasx, korna uzmepenus cO, MpoBOASTCS B
COJICHBIX BOJIaX, aHAJU3AaTOP aBTOMATHUYECKU KOPPEKTUPYET pe3yJbTaThl U3MEPEHHUS
B COOTBETCTBUH C COJICHOCTHIO, 3a1aHHOM B niepecuere Ha NaCl.
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YacTo mpu OpoBENEHUM HM3MEPEHHI B KUIAKOCTAX PE3YJIbTaTbl U3MEPEHUN
BBIPAXKAIOT B MPOLIEHTAX HACKIIIEHUS 3TON KUIAKOCTH KUCIOpoAoM Bo3ayxa (% Hac.).
IIpu 3TOM MMeeTcs B BUAY, YTO MaKCHUMaJIbHO BO3MOXHOE HACBIIIEHUE COCTABJISAET
100%. B manHOM pexuMe aHaau3aTop BHOCUT TEMIIEPATYPHYIO KOMIICHCAIUIO Ha
CBOMCTBa Tra30NpoHUIIAEMOM MeMOpaHbl M CHUCTEMaTHYECKYI0 IMOIPEIIHOCTb
u3MepeHui  «Kuuakocte-raz». s peanuszanvu  M3MEpPEHUs  KOHUEHTPALHUU
KUCTIOpoJa B OTUX EAMHHUIAX aBTOKAIMOPOBKY aHalM3aTopa MPOBOASAT IO
aTMOC(epHOMY BO3/1yXYy, HACBILIEHHOMY HapaMu BObI.

bnaronaps peain30BaHHBIM B aHAIM3aTOpPE aIrOpUTMaM BbIOOpa U IepecueTa
€IMHUL] U3MEpEeHUM, Bbl MOKETe OCYLIECTBIATh IEPEXO] M3 OIJHOW EIWHULIBI
U3MEPEHUsI B JPYrylo 0e3  MepekairuOpoBKU. AHAIU3aTOp CaMOCTOSITEIBHO
ONpeaeINT HEOOXOAUMOCTh BHECEHUSI TE€X WJIM UHBIX TEPMOKOMIICHCAINH, BBHITIOTHUT
BCE HEOOXOJUMBIE MEPECUEThl, CBSI3AHHBIE C W3MEHEHUEM H3MEPSEMOW BEJIMYMHBI,
SAVMHULIBI U3MEPEHUs] U MapaMeTpoB KanuOpoBku. [Ipu 3TOM HacTpoika TOKOBOTO
BBIXO0JIa U CUTHAJIM3AIMA aBTOMAaTUUYECKU M3MEHSTCS B COOTBETCTBUU C BBIOpPAHHOM
Bamu enqununien nu3MepeHus.

Anammszarop AKIIM-01 moxeTr Takxe NpUMEHATHCS JUIST U3MEPEHNN MaCCOBOM
KOHIEHTPALMU KHUCIIOpOJa B JKUIAKHX CpellaXx, B KOTOPBIX TEMIIEPATYpPHbIC
3aBUCUMOCTH KO3((HUIIMEHTOB PACTBOPUMOCTH KUCIOPOJA HE SBJISIOTCS JOCTOBEPHO
YCTaHOBJEHHBIMU. K Takum . JXKHAKOCTSM OTHOCSTCS KYJIbTYPAJIbHBIE KHIKOCTH
OMOTEXHOJOTUYECKUX TPOU3BOJCTB, IHUBO, BHHO, MOJIOKO COKH, HOTYPTHI,
OpraHUYEeCKUE KUAKOCTH, HePTenpoayKThl W T.N. [l mpoBeneHus U3MEpPEHUU B
Takux cpenax B anHanusarope AKIIM-01 mpexycmorpena meTonuka «CnenuaabHON
KaTuOpOBKM» ceHcopa 1o arMmochepHoMy Bo3ayxy. Ciemyer 3amMeTHTh, YTO
u3Mmepenusa cO, B JaHHOM PEXHUME OYJIyT MPOBOJUTHCS C MEHbBINEH TOYHOCTHIO 10
CPaBHEHHIO C U3MEPEHUSIMU B BOJE BCIEACTBUE OTCYTCTBUS JOCTOBEPHBIX CBEICHMIA
0 TEeMIIEPAaTypHBIX 3aBUCHUMOCTAX KOIPPHUIIMEHTOB - PACTBOPUMOCTH KHUCIOPOAA B
ATUX JKUJKOCTSIX. B JaHHOM peXHMe KOMIICHCUPYETCS TOJIBKO TeMIepaTypHast
3aBUCUMOCTb MPOHUIIAEMOCTH MeMOpaHbl 1o kuciaopoay. Eciu Bamr ananuzarop Obut
OTKaIMOPOBaH B peXUME CIIEHUATBLHON KaTMOPOBKHU, TO HEKOPPEKTHBIE MEPEX0/IbI U3
OJIHOM eAMHMIIBI HU3MEPEHMs] B JAPYryw OyayT 3ampenieHbl. B sTtom ciiydae Ha
JUCIIee TIOSIBUTCS COOOIEeHUE: «M3mepenus 6 smoti eOuHuye 6yoym He KOPpPEeKmHbl.
Buvibepume opyeyro eounuyy usmepenus, 1ubo nepekaiubpyiumecsy.

5.2. O0mue cBeeHUs 0 KAJUOPOBKE aHAJIU3ATOPA.

Curnan ACpO, sBusieTcss JHHEHMHOW (YyHKIOMEH NapUUaJbHOTO JaBICHUS
kucaoposa. [loaromy A KanuOpOBKH aHAIM3ATOPa HYKHO UMETh BCETO JBE TOUYKHU:
ATAJIOHHYIO HYJIEBYIO TOUKy (Hampumep, “Homb-pacTBop”, YMCTHIM a30T, aproH Wiu
Jp.) U TOYKY, OIPENENsIEMYI0 CpPEIOoi ¢ M3BECTHBIM IapUUalbHBIM JIABICHHEM
KHCJIOPOJa, HampuMmep, aTMoc(epHBId BO3AyX WM TMOBEPOYHYIO Ta30BYIO CMECh
(ITI'C). IToHATHO, YTO OT TOYHOCTH KaJIMOPOBKM 3aBUCUT TOYHOCTh U3MepeHuil. Tak,
HAIIpUMeEp, MPU U3MEPEHHSIX B 00JAaCTH HU3KUX 3HaueHUU pO, TOUYHOCTH aHAIH3a B
OoJbIIIeH CTEMEeHW 3aBUCUT OT TOYHOCTH KaJMOPOBKHU HYJIEBOW TOYKH, M HA0OOPOT,
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TOYHOCTh M3MEpeHul B obsiactu Oosbiiux pO, B OOJbIICH CTENEHH 3aBUCUT OT
TOYHOCTH KaJTUOPOBKH aHAJIU3aTOPA 10 BO3AYXY.

['MaBHBIMU OTIAMYUTEITHLHBIMU OCOOEHHOCTSIMU CEHCOPOB, HCIOJIb3YEMbIX B
coctape AKIIM-01, sBnsitoTCS TpeneabHO HHU3KOE 3HAYEHME OCTATOYHOTO TOKa
CEeHCOpa, €ro CTabWIbHOCTH BO BPEMEHU M OOECIeUYeHUE «HEpa3pylIaoIIeroy
KOHTPOJISI aHAU3UPYEMOU KUAKOCTH. XapaKTEPUCTUKH CEHCOPOB MO3BOJISIIOT
OTKa3aTbCid OT HEOOXOAUMOCTH KaJIMOPOBKM HYJIEBOM TOYKM B IIpoliecce
AKCIUTyaTalluM W OrPaHUYUTHCA MPOBEACHUEM JIAaHHOW NPOUEAYPhl TOJIBKO IPH
3aBOJICKUX PETYJHUPOBKAX U MPU TTOBEPKaX.

Jns  kanuOpOBKM «BEpXHEW» TOYKHA MPH IKCIUTyaTallUH aHajIu3aTtopa
peaTn30BaHbl CIEAYIONNE BUIbI KATHOPOBOK:

® aBTOMATHYECKAasl KaIMOPOBKA MO aIMOC(PEPHOMY BO3IYXY;
e crienuagbHas KaTMOpOBKa.
ABTOKJIIMOPOBKA MO aTMOC(EPHOMY BO3AYXY.

Jlns - uckimodeHus OMMOKM KaauOPOBKH, BO3HHUKAIOIICH H3-32 H3MCHCHHUI
BIIQKHOCTH aTMOC(EPHOTO BO31yXa, ABTOMATHYECKYIO0 KaIHMOPOBKY HEOOXOIMMO
MIPOBOAUTH B BO3AyX€, HACBIIIIEHHOM MapaMu BOJIBI.

[Ipu mpoBeneHNN aBTOMATHYECKOW KAITMOPOBKU TIO aTMOC(HEPHOMY BO3IIyXY B
aHAM3aTOPE YUYUTHIBAIOTCS PE3YJIbTATHI - M3MEPEHUSI TEeMIepaTrypbl MEMOpaHBI C
noMomniplo BcTpoeHHoro B AC natumka temmneparypel. Ilocne kommeHcanuu
TEMIIEPAaTypPHOU 3aBUCHMOCTH €€ MHPOHUIAEMOCTH OT KHCIOpOJAa PaCCUUTHIBACTCA
ypaBHEHHE KAJIMOPOBOYHOM MPSIMOM, IMOCTPOEHHOM B KOOPJMHATAX: PACUETHOE
3Ha4eHUE (PO3)pacy OT UCTHHHOTO (PO,),er B KAMMOPOBOUHOM cpezie. biaaronaps stomy
KaIMOpOBKA W M3MEPEHHE BEIMYMHBl MNaplUalbHOTO JABJICHUS  (€IMHUIIBI
U3MEPEHUS: MM.PT.CT., klla) Wiaum mpoleHTHOTO coaepKaHusi KUciaopoaa (eAMHULIbI
u3Mepenus: 00. %, %Hac.) MOTYT MPOBOAMTLCSA Ipu TemrepaTypax ot 0 mo 50 °C.
[Ipu u3mepeHnH KUCIOpOJa B KUJIKOCTAX B E€AMHHUIAX MACCOBOM KOHLECHTpAUUH
(Mr/;m, WMKr/a, ~ppm) KOMIEHCUPYETCS TakKe TeMmIrepaTypHas 3aBHCHMOCTD
KodhuIMeHTa pPacTBOPUMOCTH KHCJIOpoJa B Boje. [103ToMy m3MepeHne mMaccoBOn
KOHIIEHTPAIIMN KHUCJIOpPOJa B BOJE TAaKXKE MOTYT  MPOBOAUTHCS TPU JTHOOOM
Temrieparype B auanazone ot 0 10 50°C. Uuremrekryanbusie anroputmbsl AKIIM-01
o3BT Bam mpoBoauTh KAMMOPOBKY B JIF000H BRIOpAaHHOW €IUHUIE H3MEPEHUS, a
3aTe€M MEPEeXOIUTh B JIIOOYI0 JAPYryl0 €AUHUIY H3MepeHus 0e3 IMOBTOPHOMU
KATUOPOBKU. AHAIM3ATOP CaMOCTOSITEILHO OMPEACIUT HEOOXOAUMOCTh BHECEHHS
T€X WM WHBIX TEPMOKOMIICHCAIINI, BBIMOJHUT BCE HEOOXOAMMBIE IEPECUETHI,
CBSI3aHHbIE C U3MEHEHUEM KakK M3MEpPSEeMON BEJIUYUHBI, TAK U €IUHUII U3MEPECHMUS.
Ecnn m3mepenus OyIyT NPOBOAUTHCS B BOJAX C HU3BECTHBIM COJIECOACPIKAHUEM,
AHAJIN3aTOP TAKXKE BHECET KOPPEKLHIO Ha COJEHOCTh. bojee Toro, B aHammM3atrope
AKIIM-01  BmepBble  peanu30BaHbl  OPUTHMHAIBHBIE  QJITOPUTMBI  pacyeTa
KOHIICHTPAIlMM  KUCJIOPOJia,  OCHOBAaHHbIE . Ha  pe3yibTaTax  MOCIETHUX
dbyHIaMEHTATbHBIX UCCIIeOBaHUI MEXaHU3MOB u KOJIMYECTBEHHBIX
3aKOHOMEPHOCTEW PACTBOPUMOCTUA KHUCJIOPOJa B COOTBETCTBUM C MOJAEIbHBIMU
MPEICTABIICHUSMHU, YIUTHIBAIOIINMH SIBJICHUE «IBOMHON copoumm» [4,5].
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CrenuanpHas KaauOpOBKa HCIHOJIB3YeTCs B TEX Clydasx, Korja TpeOyercs
MPOBOJUTH H3MEPEHUS] MACCOBOM KOHIICHTPALIMM KHUCIOPOJAA B SKMJIKOCTSAX, IS
KOTOPBIX TEMIEPATypHbIE 3aBUCUMOCTU KO3(PHHUIIMEHTOB PACTBOPUMOCTU KUCIOPOIa
elle HeJO0CTaTOYHO TOYHO YCTAaHOBJIEHHI. /I TMpoBeNeHUs TaKuX H3MEPEHUN
(Harmpumep, B He(TENPOAYKTax, MHBE, BHHE, KYJIbTYPATbHBIX JKHIKOCTSIX, COKaX,
MOJIOYHBIX MPOJYKTax U Ap.) ¢ nomoipio ceHcopoB Tumna ACpO,, HeoOXoAuMO
IPOBOJUTH CHEHUATBHYI0 KaTuOpPOBKY MO aTMOC(pEepHOMY BO3ayXy. B oTinuuue ot
ABTOKAJMOPOBKU B PEKUME CIECIHMATbHON KAIMOPOBKM AaHAIM3ATOP KOMIIEHCHUPYET
TOJILKO TEMIIEPaTypHYIO 3aBHCUMOCTh MPOHHUIIAEMOCTH MeMOpaHbl. B aToM pexnme
HEKOPPEKTHBIE MEPEXObl U3 OJHON SAMHHIIBI U3MEPEHUS B JAPYTYIO 3alpelieHbl, O
yeM aHajnu3aTop OyaeT coolwath «M3mepenuss 6 3moul eounuye Oyoym He
KoppeKkmHubl. Bvibepume opyeyro eounuyy usmeperus, oo nepekaiubpyiumecsy.

5.3. OOmmue cBeeHNUsI 0 BBEJACHUHN KOPPEKIMHU Pe3y1bTATOB U3MEPEHMH.

5.3.1. Koppexkuusi Ha u3MeHeHHe 0APOMETPUUYECKOr0 1aBJICHUS.

N3mepsiemble BenuuuHbl «IIporieHTHOE coaepkaHne KUCiIopoaa B razax» (00.
%) u «IIporeHT HaACBIIIEHUS KUIKOCTH KUCIOPO0M Bo3ayxa» (% Hac.) HEe 3aBUCST
or OapomeTrpuueckoro namiacHUs. [lodToMy mnpm W3MEPEHHUU JaHHBIX BEIUYUH C
MIOMOIIIBIO. CEHCOpa MAPIUATBHOTO 1aBICHUS HEOOXOAUMO CIEIUTh 3a N3MEHCHUSIMU
oO1ero 6apomeTpudeckoro aapieHus (B) ¢ menpio uekiatoueHus ero BiusHusA. Eciu
OapoMeTpuueckoe NaBleHHE OTauvaercs Oonee weM 10 MM.pPT.CT. OT JaBJICHHSA,
MMEBIIIET0 MECTO BO BPEMs TOCIIETHEH KAITMOPOBKH, TO HEOOXOJIUMO BBECTH HOBOE
3HaueHue. st 3Toro B peKUMeE YCTAaHOBKH YCIIOBUH M3MEPECHHST HEOOXOIMMO BBECTH
TEKyIllee 3HAUYCHHWE OapoMeTpuieckoro nmaBieHus. Ilpu 9ToM He Tpedyercs
MIPOBOJIUTh aBTOKAIMOPOBKY CHOBa. Te ke JeHCTBUSA ~TPEANPHHUMAIOT IS
U3MEPCHUS COJIEP)KaHMsI KHUCIOpOAa TPH TIOBBIMICHHBIX JABJICHUSAX, HANPUMED, B
OGapokamepax U cocyjiax, paboTalIIKUX MNPy U30BITOYHOM JaBJICHUU.

[Ipn mnpoBeneHWM W3MEPEHUN MAPIIUAIBHOIO JABJICHUS KHCIOpOJAa  WJIU
MacCOBOM KOHIICHTpAIlMU KHCIOPOJa B JKUJIKOCTSAX, BBOIUTH KOPPEKIHUIO Ha
U3MEHEHHE 0apOMETPUUYECKOTO JABJICHUS B MPOMEKYTKAX MEXKIYy KaTuOpOBKaAMHU HE
CIIeZlyeT, TaK KaK MaplHagbHOE JaBICHUE, HA KOTOPOE pearupyer CEHCOp OT OOIIero
0apOMETPUYECKOTO /TaBIICHUS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

M3BeCTHO, YTO ¢ YBEIMYCHUEM COJICHOCTH MacCOBasi KOHIICHTPAIUs KHCIIOPOaa
B BOJIHBIX pPacTBOpax yMeHbIaercs BcieactBue dddekxra CeueHora. [ToaTomy mpu
MIPOBE/ICHUH M3MEPECHHUI MacCOBOM KOHIICHTPAIUU KHUCIOpoa (€IUHUIIBI N3MEPCHHS
MT/J1, MKT/J1, ppm) B BOJaX C coJiepaHuemM coieit 6omee 1 r/m He0oOX0AUMO BBOIUTH
KOPPEKIUI0 Ha COJEHOCTh. ClielyeT MOMHHUTh, YTO PA3JIMYHBIE COJH IMO-Pa3HOMY
«BBICATTUBAIOTY KHUCIOPOJ. OOBIUHO KOPPEKIIMIO Ha COJIGHOCTh  BBOJAT TIO
MOKa3aHMUsIM KOHAYKTOMEeTpa B niepecuere Ha NaCl.

bonee anekBaTHBIM CpEACTBOM M3MEPEHHUS KOHIIEHTPAIIMM KHUCIOpOoJa B
KUIKOCTSIX ¢ HEM3BECTHBIMU K0P duiimeHnTaMu pacTBOpuMocTu sBisitorcst ACcO,.
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5.3.3. Koppexknusi cUCTEeMATHYECKOH  NMOTPEHIHOCTH  W3MEPEeHMIi:

k03 punuent «ZKuakocrn-I"asz».

IIpn anmammsze xuakocren a1 ACpO, XapakTepHbl CUCTEMAaTHYECKUE
MOrpeHOCTA u3MepeHui. [Ipupoaa nogo0HBIX OMIMOOK CBsI3aHA C HEUJIEAIbHOCTHIO
ACpO, u moapo6HO omwmcana B [1,2,6]. DTu OmMMOKH TPOSIBISIIOTCS B Pa3HUIC
nokazanuit ACpO, B ra3oBoil (paze u KUJIKOCTU, HAXOJSAMWIEHCS C HEM B COCTOSHUU
JMHAMHYECKOTO paBHOBecusi. B nutepatype [6] sTa ommOka mosiyyuia Ha3BaHUE
ko3 pummeHT «KuaKocTh-ra3y. st Hanbonee coBeprieHHbIX KOHCTPYKIit ACpO,
KO3 PUITMEHT «KUAKOCTBh-Ta3» cocTaBisieT oT 2710 6 % (T.e. mokazanust ACpO, B
KUAKOCTH MeHble nmokazanuii ACpO, B razoBoit ¢aze Ha 2-6%). Hua ACpO,-01,
ACpO,-05 u ACpO,-06 ko3PphULIHEHT «OKUAKOCTh-ra3z» He mpesbimaet 2,5 %. [ns
ACp0O,-03 u ACpO,-04 BenmnumHa ko3 (ULIMEHTA «KHIKOCTH-Ta3» HE MPEBBIIIACT
COOTBETCTBEHHO 5 U 3,5 % mipu pacxojie aHaTu3UpyeMon kujakoctu Oonee yem 0.5
n/qac. B amammzatope AKIIM-01 peanu3oBaH anropuT™M BHECEHHS KOMIICHCAITHH
CUCTEMATHYECKOM MOTPENIHOCTH  «KUIKOCTbh-ra3». Meroauka u3MepeHus u
npoleaypa BHECEHHUS KOPPEKIUM JTOW omuoku omnucaHa B [lpuwnoxenun 2
[Tactiopra.

5.3.4. BausiHMe CKOpPOCTH NOTOKA AHAJM3UPYeMOM KUAKOCTU. CuUrHam
ACpO, 3aBUCUT OT CKOpPOCTH MOTOKa aHAJU3UPYEMOU JKUJKOCTH B OKPECTHOCTH
ra3onpoHuaeMoil MmeMOpaHsbl. [l MUHUMU3AIUMU BIMSHUA CKOPOCTH MOTOKAa Ha
U3MepUTENbHBIN curdai napamerpsl ACpO, ONTUMHU3UPOBAHBI U BBIOPAHBI UCXOJS
13 YCIIOBHS 00€CTIEUeHUS «HEPa3pyIIaOIEero KOHTPOJISH aHAIIU3UPYEMOM ) KUIKOCTH.
B ACpO,-01, ACpO,-05 u ACpO,-06 uCHONB3YIOTCSI MHUKPOKATOJbL, MO3TOMY
BIMSHUE CKOPOCTU MOTOKa Ha curHai AC HE3HauyuTeNnbHO OJlarojaps MalloMy
MOTpeOJICHUIO KHUCIIOpoAa caMuM ceHcopoM. Jlis oOecrieueHHsT H3MEpPEHUM B
MUKPOTpaMMOBOW . 00JIaCTU  KOHIIEHTpAMi HEOOXOAUMO IMPUMEHSTH KaTOJbl
oompmero muamerpa. [lostomy B ACpO,-03 u ACpO,-04 HCTIONB3YIOTCS KaTOIbI
muametpoM 10 1 mm. Ilpu ckopocetsax motoka Gosee 1 j/gac 3aBUCHMOCTh CHTHaIa
JAHHBIX CEHCOPOB OT CKOPOCTHU MOTOKA HE3HAUUTENIbHA U HE TpeOyeT MPUMEHECHUS
CICUUAIbHBIX  TEPEIMBHBIX.  YCTPOMCTB M CTAaOWJIM3aTOpPOB  pacxoja.
[{enecooOpa3HOCTh TPUMEHEHUST STUX YCTPOWCTB OMpaBaHa TOJIBKO MPHU pacxojax
MeHee | 1/gac. ABTOMATHYECKYI0 JK€ KOPPEKIHIO OMIMOOK H3MEPEHHS,
OOyCJIOBIIGHHBIX ~MaJbIMH pacxXxojaMd, MOXHO OO€CIeUnuTh  IyTeM 3aJIaHus
kodbdunmenta <« KuAKOCTh-Ta3», TMPEABAPUTEIHHO HU3MEPEHHOTO TpHU JaHHOM
pacxone. Metonuka ompesenenus monpaBodyHoro koddduimenta «KuakocTs-raz
onucana B [Ipunoxenuu 2 [lacnopra.
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6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIIUU 11O
IKCIINIYATAIIUN AHAJIN3ATOPA.

6.1. Okcrutyarauus aHanuzaTopa 0€3 03HaKOMJIEHUS! C HACTOSIIIUM PYKOBOJCTBOM HE
PEKOMEHyeTCs.
6.2. TexHuueckoe O0OCITy)KMBaHUE aHAIM3aTOpa U PEMOHTHBIE PAOOTHI JIOJKHBI
IPOBOJUTHCS MTPU OTKJIIFOYEHHOM MTUTaHUU.
6.3. Ilepen BkIOYEHMEM aHaIM3aTOpa B CETh CIIEAyeT NPOBEPUTH NPABHIBHOCTH
YCTAaHOBKM MPEAOXPAHUTENS, COXPAHHOCTh M3O0JALIMM CETEBOI0 IIHYpa W BHIIKH
NOJIKJIFOYEHHSI K CETH.
6.4. ITpu 3KcIuTyaTallud aHAJIM3aTOPA 3aMPEUIACTCS:
- TPOHU3BOJUTH COEIMHEHUE U pa3beIuHEHHE Kalenel Npu BKIOYECHHOM B CETh
aHAJIN3aTOPE;
- ' 3aMbIKaTh KOHTAKThl TOKOBOT'O BbIXOJa M RS-kaHaIOB Npu BKIIOYEHHOM B CETh
aHAIM3aTOPE;
- paboTaTh MpHU HEUCIIPABHOM aHAIU3ATOPE;
[Ipu oOHapy>K€HUM HEUCIPABHOCTH HEOOXOAMMO BBIKIIOUUTH aHAIM3aTOP U
BBI3BATh CHELIHMAIINACTA.
6.5. He nomyckaercs:
- TIPUMEHATH HIHYP U COEIUHUTENbHbIE KaOeIH ¢ MOBPEXKACHHON U30JIALUEH;
-~ IPUMEHSATH HECTaHJAPTHBIC IPETOXPAHUTEIIN.
6.6. Ilpu pabore C  aMIepoOMETPUUYECKHM CEHCOPOM CleAyeT COO0JII0/1aTh
OCTOPOKHOCTb, oOQeperasi CTEKISHHYIO TWib3y OT yaapos. llpu pnurensHOM
XpaHEHUU aMIEepOMETPUYECKOIO0 CeHcopa B HepaboueM cocTtossHuM (Ooisee 6
MECSIIEB) HEOOXOAMMO CIHTh PAacTBOP 3JIEKTPOJUTA, IPOMBITH KOPIIYC CEHCOpa
JUCTUJUTMPOBAHHON BOJIOM M OAETH €r0 Ha aMIIEpOMETPUUECKU ceHcop (cM. 1. 3.7).
IIpy ycTaHOBKE aMIIEPOMETPUUYECKOTO CEHCOpa - B H3MEPUTEIBHYIO  KaMepy
HEOOXOAMMO MPOBEPUTH HATMYUE TE€PMETUUPYIOMIEr0 KObla 4 U YINIOTHATEIBHOTO
koamnauka 11 (cm. puc. 4.2).
6.7. Ilpu pabore u MexpersiaMeHTHOM oOciayxkuBaHun AC HE [omyckaercs
NpUKJIaAbIBaTh Mexannyeckue ycumius K kademo AC. Ilpu pabore WM ATUTEIHLHOM
xpanenun AC ¢ pacTBopoM 3nekTpoiuTta (Oosee 1 roma) MOryT BO3HUKHYTH
TpyaHOCTH C  pa3zbopkoii AC wu3-3a BBICBIXaHHMS pacTBOpa JJIEKTPOJIUTA H
Kpuctauzaiuu cojieir B kopnyce AC. B aTom cinydae oTkpyTuTe raiky 1 (cMm. puc.
4.2) 1 ¢ moMoOUIbIO WMpHUIA 3ajeiTe | M AUCTWITUPOBAHHON BOJIbI B BEPXHIOKO
yacTh Kopiyca 2. Uepe3 2 — 6 yacoB aMIIEpOMETPUUECKUI CEHCOP MOYKHO JOCTaTh U3
KOpIyca, HE IPUKIaIbIBas OCOOBIX YCHIIHIA.
6.8. Bo wu3bexaHue  3arpsi3HEHUs DJIEKTPOJAHOW CHCTEMbl HE JIOIyCKaeTcs
MIPUKACATHCSA PYKAMHU K MMOBEPXHOCTH 3JIEKTPOIOB.
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7. HOAI'OTOBKA K PABOTE

BHUMAHME! Ilocne TpaHCHIOPTUPOBAHUSA B YCJIOBHAX OTPHULATENbHBIX TEMIEPATyP
aHaJU3aTOPbl B TPAHCIIOPTHON Tape MOJKHBI OBITH BBIACPXAaHbI NMPH HOPMAIBHBIX YCJIOBUSAX HE
MeHee 4 yacoB. [lpu TpaHCIOPTHpPOBKE B  YCIOBHUAX OTPULIATENbHBIX  TEMIEpPATyp
aMIIepOMETPUYECKHE CEHCOpbl HE 3alOJIHAIOTCS PAcTBOPOM DBJIEKTPOJIMTA, O 4YeM JAeaeTes
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIEr0 PyKoBojACTBa. B 3ToM citydyae Bam HeoOxoaumo
BBINIOJIHUTH Onepanuy 1. 3.3.

7.1. O0mme TpeOGOBAHUA K YCTAHOBKE AHAJIM3ATOPOB KHCJIOPOAA.

Anamuzaropsl  AKIIM-01 MoryT ycraHaBiuBaTbcs B J1a0OpPATOPHBIX WIU
IIPOMBIIICHHBIX YCIOBHUAX “IIO0 MECTY WM Ha muTe. B 3aBucMMocTr OT BapuaHTa
WCIIOJIHEHHS aHaJIU3aTopa aMIIEPOMETPUYECKUNA CEHCOP MOJKET yCTaHABIMBATHCS B
U3MEpPUTETBHYIO KaMepy, (pepMeHTep, OMOpeakTop, a3pOTEHK MM HEMOCPEACTBEHHO
B aHamM3uMpyemyr cpeny. B BapmaHTtax wucnonHenusi anaiauzatopoB AKIIM-01,
MPEeIyCMATPUBAIOIIMX MOCTaBKY HM3MEPHUTENILHOM KaMepbl, PACCTOSHHUE HAa KOTOPOE
OHa MOXET ObITh yJajeHa OT aHajau3zaropa omnpeaensercs uHoi kabdens AC.
W3mepurenpHas kamepa JOJDKHA OBITh 3aKpeluyieHa B JeprKaTene, BXOISALIEM B
KOMIUJIEKT MOCTaBKH, B BEPTHUKAJIbHOM MOJIOXKEHUU WM MOJA OCTPhIM YIJIOM K
TOPU3OHTY.

IIpn mpoBeACHHM HENPEPHIBHBIX -M3MEPEHUN KOHIIEHTPAllUd KHUCIOpOAa B
MOTOKE JKUJIKOCTEH WIM ra3oB, PEKOMEHAYETCS Ha JIMHMUM BXOJa aHaJIU3HPYyEMOM
npoObl YCTAHOBUTH PErYJATOpP JaBieHUs (Apoccenb) M XOJIOAWIBHHK. Perymnsrop
JIABJICHUS JIOJDKEH 00eCHeunBaTh PEryJMpOBAaHUE PACXO0J]la aHAIU3UPYEMOU MPOOBI
yepe3 m3MeputenbHyo kamepy AC B amamazone ot 0 mo 50 m/gac. XoJOAMIBHUK
JOJDKEH 00ecrneunBaTh OXJaXICHHE aHAIM3UpyeMoH mpoObl A0 Temmeparypsl 0 —
50°C. C uenpio yMEHbIIIEHHS BPEMEHH TPAHCIIOPTHOTO 3amasibiBaHust ¥ 3()(HEKTOB
“noacoca BO3AyXa” PEKOMEHTyeTCsl aHaln3aTop yCTaHaBIIMBAaTh B
HETMOCPEACTBEHHOW - OJM30CTH  OT MNpobooTOOpHOM  Touku. Jlns moaBojaa
aHanu3upyeMor mpoObl K u3MepuTesbHON kamepe AC J0IyCKaeTcs UCIOIb30BaHUE
TpyOKM M3 HEp)KaBerollel cranu uiu rudkod TpyOku u3 IIBX ¢ BHyTpeHHHM
IMaMETPOM. HE MeHee 4 MM M TOJNUIMHOW CTeHKH He MeHee 1 mMMm. He momyckaercs
IIPY IPOBEICHUH HEMPEPBIBHBIX U3MEPEHUI KUCIOPOJa B MUKPOTPAMMOBOM 001acTH
KOHLIEHTpAllMl  KCHOJb30BAHME TPYOOK M3 CWIMKOHOBOW pe3uHbl. CiuB
aHAIM3UPYEMOM MpoObI JOJKEH ObITh CcBOOOAHBIM. /[lisi 3TOro jmomyckaercs
MCITI0JIb30BaHUE TPYOKU C BHYTPEHHHUM JIMAMETPOM HE MEHEE 4 MM.

7.2. YcTaHOBKA H3MEPHUTEJIBHOI0 yerpoiicTea anaausaropa AKIIM-01
Anammzatop AKIIM-01 (cm. puc. 4.1.) BbINOJHEH B repMETUYHOM OOKCE CO
CTEINEHBIO MbUIEBIAro3auThl [P-65. bOKC MMeeT Ba OTCeKa: BEPXHUM W HHUKHUIL.
Ha
JIMIEBON TOBEPXHOCTU BEpxHEro orceka (puc. 4.1.) pacnosioxkeH Trpaduyeckuit
aucried 5w kiaBuarypa 6. Jlisg gocTyma Ko JIMIEBOM IMAHENM aHaiIu3aropa
HEO0OXO/JMMO OTKpPBITh 3aMOK | M, HAaJlaBUB HA IUIOCKYIO MPYKUHY CHHU3Y, OTKPBITH
PO3payvHyl0 KphImKYy 2. Jlns mocTyna B HUKHUN OTCEK HEOOXOAMMO OTKPYTHTH
BUHTHI 3 W, TIOTSHYB Ha ce0s BEpXHHH OTCEK, OTKUHYTh €r0 Ha MeTIIIX. B HmkHEM




35
oTceke (puc.7.1.) pacmoyioxkeHbl pazbeM 2 s nojakirodeHus AC, kieMMHUKHA 8 U 9,
npenoxpanurens 3 u orcek | mis Oarapeidiku. Ha 3amgHeil creHke aHaimm3aTopa
YCTaHaBIMBAIOTCS YeThlpe MOHTaxHble mnerTin 5. Kperuienwe Ookca MpOU3BOAST
gepe3 OTBEPCTHS B MOHTAXHBIX TMETISX C TOMOIIBI0 BUHTOB WM JIOOCITBHBIX
COEJIMHEHUN. Y CTaHOBOYHBIE pa3Mephl I KpEIUIeHUs] aHan3aTopa MPUBE/ICHbI Ha
puc.7.3. Ha paccrossnun He 6osee 1.5 M OT aHanM3aTtopa KpEmsiT CETEBYIO PO3ETKY
220 B wiu 36B. Ecnu nutanue ananu3atopa 6yaeT oCyIeCTBISIThCS OT ceTu 36B 50
I'n, HEOOXOAMMO TpEeNOXpaHUTENb 3 YCTAaHOBUTHh B COOTBETCTBHU C MAapKHUPOBKOM.
[Ipu BbITycKe € MPOU3BOJACTBA MPEIOXPAHUTENIb YCTAHABIMBACTCS B IOJOXXCHUE,
COOTBETCTBYIOIIIEC MUTaHUIO aHanu3aropa ot cetn 220B 50I'u. [ns BBoma kabens
TOKOBOTO BBIX0J1a U KaOells pejie «CyXUX KOHTAKTOB» HEOOXOIMMO B HHIKHEM OTCEKE
aHaJM3aToOpa C TMOMOILNBIO WA WM HEOOJBIIOW KpecToOOpa3HOW OTBEPTKU
NPOTKHYTHl pE3WHOBBIC TmepeMbluku 7. [IpomyiieHHble depe3 OTBEpPCTUS B
nepeMbIuKax Kadenu MOACOCAMHSIOT K COOTBETCTBYIOIIMM KJIEeMMHHKaM (puc.7.2.).
Jlnst obecrnieueHrs repMETUYHOCTH BBOJA KaOeIu JIOJKHBI UMETh KPYIJIO€ CEUEHHUE C
HapY>XKHBIM JUAMETPOM H30JAIUU OT 2.5 10 8 mMM. Jljis CTaHIapTHBIX TOKOBBIX
BbIx0s10B 0/4 - 20 MA wim 0 - 5 MA cyMMa CONPOTHUBJICHUN PETUCTPUPYIOUIETO
npudopa 1 OMUYECKOTO CONPOTHUBIICHMS Kalems He oJpkHA npeBbimaTh 700 OM mnu
2,5 kOM cooTBeTcTBeHHO. st moakmoueHus: kadenst RS-kanana HeoOX0uMO CHATH
3ariaymKky Ha OOKOBOM IMOBEPXHOCTHM HMXKHETO KOPILyCca aHalu3aTropa, MpONyCTHUTh
yepe3 OTBEpCTHE BUIIKY kabensi RS-kaHanma M COEMMHUTH €€ C COOTBETCTBYIOIIUM
pa3beMOM BO BHYTPEHHEM OTceke aHanmu3aropa (puc.7.2). 3arem Ha OOKOBOMU
MTOBEPXHOCTH aHaji3aTopa (QuKcUpyercss TepMoBBOA. Bropoit konerr kademst RS-
KaHaJia OJICOEANHSIOT K COOTBETCTBYIOIIEMY BXO/Yy KOHTPOJIJIEPA UM KOMITBIOTEPA.

7.3. YcTaHOBKA M3MEPUTEJbHOM Kamepsbl (cM. puc. 7.4.).

JIns peuienus psiaa KOHKPETHBIX 33724 aHAIUTUYECKOTO KOHTPOJIS KUCIOPOa,
bupMoit BBIITYCKAIOTCS HECKOJIbKO  MoJu(uKammii
U3MEPUTENbHBIX KaMmep. KOHCTpYKTHBHBIE OCOOCHHOCTH W3MEPUTENIbHBIX Kamep
onuvcansl B I1. 4.3. M3mepuTenbHas KaMepa yCTAHABIMBAETCS B IIOCTABIIIEMOM BMECTE
¢ UK nepxkarene, KpenjieHne KOTOPOTO OCYIIECTBISECTCS C MOMOIIBIO OJJHOTO BUHTA.
st 9TOrO B M€CTE KpEIUICHUs Jepkareis HEoOXOIWMO TOATOTOBUTH OJTHO
pe3pboBoe oTBepcTHe M4 1 1Ba OTBEpCTUS MO MTUMTHI TUAMETPOM 2 MM COTJIACHO
puc.7.4. Ilpn cBepiieHHUH OTBEPCTHIl IHMAMETPOM 2 MM Bbl MOXKETE MPEAYCMOTPETH
BO3MOXHOCTh yCcTaHOBKH MK B BepTHKaIbHOM MOJIOKEHUN WM TIOJ OCTPBIM YIJIOM K
ropu3oHTty. PaccrosHue or mecra ycranoBku MK no ananmmusaropa ompenensercs
mmHON  Kabemst AC, BXonsdmero B KOMIUIEKT BblOpaHHoro Bamm BapuaHTa
ucnonHenusa ananuzaropa AKIIM-01. 3akpenure nepxatesnb ¢ TOMOIIbIO BUHTa M4,
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[PEIBAPUTEIBLHO COBMECTUB IUTU(MTHI B JepiKarTeyie C OTBEpCTHsAMH d=2 MM.
Ycranosute AC B UK u 3akpyTuTe HakuaHYHO raiiky no ynopa. IIpu 3akpyunBanuu
raiku pe3sMHOBOE KOJIbIIO HA MEMOPAHHOM KOJIIIAUKE JI0JKHO MEPEKPBITh TPEHAKHOE
orBepctue u repmerusupoBatb AC B UK. 3arem ycranosure MK B nepxarens.
AHanuzupyemyro npoOy MoABOJAT ¢ MOMOULIbIO TPYOKH U3 HEPXKABEIOLIEH CTaIu WK
TpyOku wu3 I[IBX (nonuBunuminxnopuaa). He gomyckaercs mnpu  MpOBEASHUU
HEIPEPBIBHBIX M3MEPEHUI KUCIOPOJa B MUKPOIPAaMMOBOW OOJACTH KOHIEHTpPALIMI
UCIOJIb30BaHUE TPYOOK W3 CHIIMKOHOBOW pe3uHbl. CIMB aHAIU3UPYEMOH IpPOOBI
JIOJKEH ObITh CBOOOAHBIM. [l 3TOro AONYyCKaeTcs HCIOJIb30BAaHUE TPYOKU C
BHYTPEHHUM JMAMETPOM HE MeHee 4 MM.

7.4. BkirouyeHue aHajau3aTopa. BKIIOYEHME aHAINW3aTOPa OCYLIECTBISETCS C
nomoIbio Beikitodarenst 10 (puc.7.1). OH pacnosio’)keH BHYTPU HUXKHEro OTCEKa U
3aKpPBIT PE3UHOBOM MEPEMBIYKOMN. 1JIsl BKIIFOUEHUSI aHAIM3aTOPa HYKHO HAJIaBUTH HA
NEPEMBIYKY, PACIOJOKEHHYIO CIpaBa Ha HUXKHEH OOKOBOM CTEHKE aHalu3aropa.
Yepes 15 MuUHYT aHaIM3aTOpP FOTOB K MPOBEACHUIO KATUOPOBKU (CM. 1. 9).
[Ipumeuanue. Ui DOJSIpU3aLUM  AJIEKTPOJOB - AMIIEPOMETPUYECKOIO CEHCOpa OH
JIOJIKEH OBITh MOAKIIOYEH K U3MEPUTETLHOMY YCTPOMCTBY aHAIU3aToOpa B TeUeHue 9-
12 4aco. Ilpu BeIKTIOUeHHMHM aHanuzaTopa AC mnonspuszyercs OT Oarapeikw,
YCTaHOBJIEHHOW B HIDKHEM OTCEKe aHaim3aropa. batapeiiky Heo0XoauMo 3aMeHsTh |
pa3 B 2 roja.
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8. HACTPOMKA U YIIPABJIEHUE PEXKXUMAMMU
PABOTbBI AHAJIU3ATOPA.

8.1. Bkuirouenne anajan3zaropa u nHTepgeiic mporpaMmsl.

Bxnrounte ananuzarop AKIIM-01 ¢ momomipto Beikitouarens 10 (cM. puc.
7.1.). Tlocne BkJIIOUEHHSI aHANIM3aTopa Ha TpaduUUecKoM JucCIiee OTOoOpa)kaercs
jgorotun  pupmMer . 3areM  HayuHaeTcsl - IPOIecC
CaMOJIMAarHOCTUKU M aBTOMATHYECKON HACTPOMKH aHaIW3aTopa, KOTOPHIM 3aHUMAET
3-5 MunyT. Bo BpeMsi IMarHOCTUKYU Ha JIUCILIEE OTOOPAKAETCS MPOIIECC BHITOTHEHUS
pPa3IMUHBIX JMArHOCTHYECKUX TECTOB W YKa3bIBA€TCA MPOUEHT 3aBEpIICHUs
camoauarHoctuku. [locne ycnemHoro - 3aBepilieHHs] AHUArHOCTMYECKUX TECTOB U
HAaCTPOMKH aHAJIU3ATOP MEPEXOJUT B PEXKUM U3MEPEHUS, U HA JUCILIEE aHAIU3aTopa
OTOOPAXKAIOTCS. PE3yIbTAaThl M3MEPEHHUSI KOHIICHTPAIMHM KHCIOPOJa B BBHIOPAHHOU
eIMHULIC U3MEPEHUsI, TEMIIEPATypPhbl, a TaK:Ke BpeMs U aara (cMm. puc. 8.1).

— Muapukanus npeBbIICHUs Uana3oHa IKajlbl CAMOITHUCIA
Nuaukaius BKIIOYEHUS (BBIKJIIFOUEHHMS ) 3ByKOBOM CUTHAIU3ALIMHI
Nupukanus npoTOKOJIMPOBAHUS B SHEPTOHE3ABUCUMYIO TTAMSTh

NHpukanys NOpeBbILICHUS BEPXHEro (HWKHETO) YPOBHS
CUTHAIU3ALUU

v WNHukanys BKIFOYSHUS AJIEKTPOHHOTO OJIOKHOTA

E B 5)(E 2 2 .G':t: ¢:| Crpoka  «UMKOHOK» W  TIOKa3aHus

TEMIIEPATYPBI
[Tokazanusi Kuciopoga B BbIOpaHHOMU
0 ? €UHULIE U3MEPEHUS
. b
20.10.07 .|« cj BpeM}I,UI[aTa U3MEPEHUS U 0603}\1}21qu146
YCJIOBUH NIPOBEAECHUS U3MEPEHUN:
I' — usmepenus B ra3oBoit ¢ase;
K — u3mepeHus B KUIKOCTSIX;
C — u3MepeHus B COJIEHBIX BOJAX.

Puc. 8.1. OkHO pe3yJIbTaTOB U3MEPEHUS.

CnpaBa ot aucruies aHanuzatopa (cMm. puc. 4.1) pacrnosoxkeHa KiaBuarypa,
cocrosimas u3 mectu kiaBuil. C DOMOIIBIO 3TUX KiaBull Bel ynpasisere paboToi
ananuzatopa. Jlucmield m KiaBUaTypa MMEIOT MOJCBETKY, YTO CO3/JaeT yAOOCTBa B
paboTe C aHaNIM3aTOPOM B 3aTEeMHEHHBIX MOMEIIeHUsX. KiaBuilyd KiIaBUATYpPhI
BBITIOJTHSIIOT CJICYIONINE PYHKIIUU:

< napuma «BBO/l» Bemonnser ¢ynkiuio Bxona B [JTJABHOE MEHIO,
BBOJIa JIAHHBIX, BBIOOPA OIMIINK MEHIO U YTBEPAUTEIbHBIX OTBETOB «JlA)» Ha BOIPOCHI,
BBICBEUHBAEMbIC HA Ipa)UueCKOM JTUCILIEE;
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C - xmaBuma «CBPOC» BbIoiHSET (YHKIHMIO OTKa3a OT BBIIOJHEHHS
MpeaaraéMbIX Ha JUCIUIEE JEUCTBUM M BO3BpATa K MPEAbIAYIIUM ONuusiM MeHo. C
MOMOIIBID 3TOM KJIABHIIM TAaKXKE JaroTcsid oTpuuareinbHeie oTBeThl «HET» Ha
BOIIPOCHI, BhICBEUMBaeMble Ha TpaduueckoM aucruiee. Haxxatue u yjaep:kaHue 3Toi
KJIABUILHA B HAXXaTOM COCTOSIHUM B TEUEHUE 5 CEKYHJ OTKIIIOYAET 3BYKOBOM CHUTHAI
curHanusauuu. [IoBTOpHOE yaepKaHue 3TON KJIABUIIN BKIIFOYAET 3BYKOBOW CUTHAJL.

Yerblpe KIABHUIIK, PaclojOKEHHbIE B yriax pomoa,
A BBITIONHSIOT = (YHKIMH  TIEPEMEIICHUS  Kypcopa B
HarpaBJICHUSIX, YKa3aHHBIX CTPEITKAMM.

Ecnu ananuzarop TpeOyeT BBEACHMS YMCIOBBIX WM
4 > CUMBOJIBHBIX 3HAYEHMM, TO KJIABHUIIAMH CO CTPEIKAMH
«BIIPABO», «BJIEBO» BblOMpaeTcs 3HAKOMECTO JUJIst

BBOJIa KOHKPETHOU 1udpsl miin cuMBojia. C MOMOIIBI0 ATUX
v KJIAaBUIII TAKXXE€ OCYIIECTBISACTCS (PYHKIUS MPOTUCTHIBAHUS
JAHHBIX, 3alMCAHHBIX B HHEPrOHE3aBUCUMYIO MaMiITh U
AJIIEKTPOHHBIN OJIOKHOT.

Kiaunm co crpenkamu «BBEPX», «BHU3» npu BBeneHUM 4MCIOBBIX WU
CUMBOJIbHBIX 3HAUCHUW BBIMOIHSIIOT (PYHKIIUIO «IPOJIMCTHIBAHU» («O0IbIIe» U
«MEHBIIIE» ) ¥ BEIOOPA KOHKPETHBIX MU(P WM CUMBOJIOB.

B pexume «3mepenue» npu Haxatuu kinaBuiin «BHU3» ocymectBiasercs
3aM¥Ch TAHHBIX B DJIEKTPOHHBIN OJIOKHOT.

OnnoBpemenHoe  Haxatue knaBuml «BHU3» u «BBOM» B okHe
«KAJINMBPOBKA» m03BoisieT BOUTU B CIIyX’€0OHOE MEHIO - KalIuOpoBOK. Onuuu
CIIy’KE€OHOTO MEHIO TIO3BOJISIIOT MPOBECTH KATHOPOBKY TEPMOMETpPA, DJICKTPOHUKH,
TOKOBOTO BBIXO/Ia.

OnnoBpeMennoe Haxatue knaBuil « BHU3» u «BBOJl» B okHe HAacTpoWKu
TOKOBOTO BBIXO/Ia TIO3BOJIUT U3MEHUTH MACIITa0 MIKAIbI CAMOIHUCIIA.

OnnoBpemenHoe Haxartue kinaBuil « BHU3» u «BBOJI» B okHe «¥YCcTaHOBKN»
no3BoJUT Bam mepedTé B ciaykeOHOE MEHIO HACTPOCK M TPHU HEOOXOIUMOCTH
BOCCTAHOBUTH 3aBOJICKE HACTPOMKHU aHAIN3ATOPA.

Bo Bpems paboThl aHamu3aTopa Ha JUCILIEE MOTYT MOSBIISITHCS COOOIICHMUS:
Hoocanyiicma nooosxcoume - 510 cooOlICHHUE TOABISETCS MPU OBICTPOM
W3MEHEHUM CHUTHAJla JJaTYUKA BO BPEMsI aBTOMATHUYECKON PETryJIUPOBKHU YCHUIICHHS
VU3MEPUTEIIBHOTO YCTPOMCTBA.

CEHCOP HE IIOAK/IIOYEH — 510 coobigHue MOSBISETCS, KOTIa CEHCOP HE
MOJIKJIFOUEH K aHAJIU3aTOPY WIIM TTOBPEXK/IEH €ro Kadeb.

H3zmepenusn ¢ ymoit eounuye 0yoym Hekoppekmuul. Boioepume opyzyio
eOUHUUY U3BMepeHUs, Jaub0 nepeKanudpyiumecb - 3IT0 COOOIIECHUE
nosiBisieTcs, eciu Bam ananuzatop ObLT OTKaIMOpOBaH B peXUME CHEHUATbHOU
KamOpoOBKU, W Bbl HEKOPPEKTHO MBITAETECh 3aMEHUTh H3MEPSIEMYIO BEITUUYUHY
MacCOBOU KOHIOCHTpAaOMM Ha CIAWHUIYY HU3MCPCHHUA IapUUAIIBHOI'O JaBJICHUA HIIN
00BEMHBIE MPOLEHTHI.




42

HecmoTpss Ha JOOBOJNBHO  CJIOKHOE = M~ Pa3BETBIEHHOE IPOrPAMMHOE
oOecrieueHue, aHaIM3aTop MMeeT MpocTod U ynoOubii nans  [lonb3oBarens
nporpaMMHbIi uHTEpderic. bonbiioi rpadpudeckuil qucIield U KJIaBuatypa u3 mecTH
KJ1aBUII N03BOJIAIOT [lob30BaTento ynpasisTh pabOTON aHaIU3aToOpa, OCYIIECTBISATH
pa3JIMuHbIe BUJIBI HACTPOEK M KaJIMOPOBOK, 3alMCHIBATh U BBIBOJUTH MH(OpMAIIUIO
Ha JUCIUIEH aHanu3aTtopa, KOMIbIOTEp W Ap. BHEHIHHE ycTpoicTBa. [loib3oBaHue
aHaJIU3aTOPOM MPEEIbHO MPOCTO U CBOJMUTCS K BBIOOPY HYXKHBIX OINIIUA B MEHIO U
OTBETaM Ha BOIPOCHI, BEICBEUHBAEMbIC HA JUCILIEE, C TIOMOIIBIO ABYX KJIaBHUII «Jlay
(BBon) u «Her» (COpoc). AIropuTmbl yIpaBi€HHUs MOCTPOSHBI TaKUM 00pa3oM, 4TO
aHAIM3aTOp «BEJAET» OmHepaTopa, MCKIYasi BO3MOXKHbIE COOM M OIIMOKH B €ro
pabote. I[lpuBenenHoe Huxke onucanue uHTepdeiica [lonpzoBarens momoxer Bam
ObICTPO  OCBOMTBH = pabory ¢ aHamuzatopoMm. Ilpu omnwmcanuu uHTEepdeiica
[Tonb3oBaTenst Ha/l WILTIOCTpAIME KaXK0ro OKHA YKa3bIBAETCA LIETIOYKA ONIUH, IPU
BBIOOpPE KOTOPBIX BBI BEIXO/IUTE HA 3TO OKHO.

8.2. 'naBHOe MeHIO.
JAucniei JaHHBbIX ~ —> TIJIABHOE MEHIO

Jliist BXoJa B TJIABHOE MEHIO

*+TIAEBHOE MEHI** Haxmute kimasumy «BBOJ/I». Ha

. T JIUCIUIEE aHAM3aTOPa MOSBUTCS OKHO,

b EanrbpoRp **[ JJABHOE MEHIO**, mokasanHoe
VEma HOEEH Ha puc. 8.2-1.

JHMarHoCTHES B 5TOM OKHE C IIOMOILIBIO

HporoRoIHPOEAHIME KJIABMII TIEPEMEIUECHUS Kypcopa Bsl

EmnorsHOT MO>KET€ BbIOpATh OJJHY U3 ISTH OILIMIA.

Puc. 8.2-1. OxHo «I 1aBHOE MEHIO»

KaJIPIﬁp0BKI/I - Bxon B menw «KamubpoBku» mo3BonuT BaM BEITIOJHUTH
ABTOKAJMOPOBKY 110 aTMOC(HEPHOMY BO3yXY WM CHELKATUOPOBKY (IOAPOOHOE
omvcanue pexuma «KAJIMEPOBKA» npuseneno B 1. 9.)

YcraHoBKHM - Bxog B MeHo. «YCTaHOBKM» IO3BOJIMT Bam BBecTH
OapoMeTpUUYecKOoe JaBJICHHE, COJICHOCTh, KOPPEKIIUIO OIMHMOKH KHUJIKOCTh-ra3
BBIOpaTh W3MEPAEMYIO BEIUYUHY M EIUHUILy W3MEPCHHS, YCTAaHOBUTH YacChl H
HACTPOUTh MHTEP(HEHCHBIC YCTPOMCTBA. DTO MEHIO HCIIOJIB3YeTCS JJIT HAaCTPONKH
aHAJIM3aTOpa HA PEIICHUE KOHKPETHBIX 3a/1a4 aHAIMTUYECKOTO KOHTPOJIA KHCI0POa.

Jduciuieil JaHHBIX T=> rJIaBHOE MEHI0 ™ yCTAHOBKH
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B rimaBHOM MEHIO BBIOCPHTE OIIIIHIO
TEVOTAHOBEL** «YcranoBkn» u Haxxmure «BBOJ/]». Ha
JTUCIUIEC aHaJM3aTopa IOSBHUTCS OKHO,
**YCTAHOBKA**, wu300pakeHHOE Ha

T
T

W TIOEBEILT MIEM I
ETMHMII HZMepeHMA

I T puc. 8.2-2.
TFHT_’T'-I—“;WI':[‘*'-'E' o B 5TOM OKHE C MOMOIIbIO KJIABHIII
4 CTAaHORER 9aCoE nepeMenicHuss  Kypcopa  Bwl  Moxkere

BBIOPATh OJHY W3 YETHIPEX OIILIMM.

Puc. 8.2-2. Oxao «YCTAHOBKA)»

JAunarnoctuka — Bxox B om0 «JIUMATHOCTHUKA» mno3sonur Bawm
BBLITTIOJIHUTDH AUATrHOCTUYCCKUC TCCThI OTACJIIBHBIX 6J'IOKOB I/I3MepI/IT€HBHOFO
YCTPOUCTBA U aMIIEPOMETPUIECKOTO CEHCOPA.

Jucmiieit JaHHBIX "> TrJIaBHOE MEHI0 ™ IHMArHOCTHKA
B rnaBHOM MeHIO BhIOEpUTE OMIUIO

*EIHATHOCTHELA®* «JUATHOCTUKA»  ®  HaxMure
P CeHcopa «BBOJl». Ha i[ilcnnee aHaﬂHssaT(ﬁa
TILOTTIITE A nosButcs okHo, **JIMATHOCTUKA**,

n300paxeHHoe Ha puc. 8.2-3.

llamarH

Puc. 8.2-3. Oxno JMAT'HOCTUKAY.

HpOTOKOJII/IpOBaHI/Ie - Bxox B onmuw «IITPOTOKOJIMPOBAHUE
M03BOJIUT BaM 3amaTh MHTEpBall BPEMEHU ISl IEPUOAUYECKON 3alMCHU PE3yJIbTaTOB
M3MEpPEHUH BO BHYTPECHHIOIO OJHEPrOHE3aBUCHMYIO IaMsiTh, OCYLUECTBIISATH
BkIroueHue u  BbeikimodeHne pexnma «ITPOTOKOJIMPOBAHUWEY,. BbIBOAUTH
pe3yJabTaThl W3MEPEHUW Ha [AHWCIUIEH aHajau3aTopa U KOMIIBIOTEP, a TaKkKe
MPOM3BOJIUTH YIAICHUE JJAHHBIX U3 SHEPTrOHE3aBUCHMOM TTaMSITH.

Jucnieil JaHHBIX T—> TIJIaBHOE MEHI0 ™ NMPOTOKOJMPOBAHHE

*IIPOTOECOIIHMPOEAHHE* B I1aBHOM MEHIO BBIOEpHTE
FEaTAaTE MEHTSREAT onuuto - «[TPOTOKOJIMPOBAHMUE»
BRI TS TR n "Haxmute «BBOJl». Ha naucmiee
ERECT TSIELY aHaju3aTopa NIOSIBUTCSI OKHO
**[IPOTOKOJIMPOBAHUE**,

Uy MCTHTE II&MATE

n300pakeHHoe Ha puc. 8.2-4.

Puc. 8.2-4. Oxuo «ITPOTOKOJIMPOBAHUE)

JJEKTPOHHBIN OJIOKHOT - Bxoj B ommuio «BJIOKHOT» nossonut Bam
OCYIICCTBUTHL BKJIFOYCHUC MW BBIKIIIOYCHHUC PCIKHMA 3allMCU NAHHBIX B SHCKTpOHHBIfI
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OJIOKHOT, BBIBOJAMTH Pe3yJIbTaThl U3MEPEHUI Ha JUCIUICH aHaIM3aToOpa U KOMIIBIOTED,
a TaKkke TMPOU3BOJIUTH YJAJICHHE JAaHHBIX U3 OJOKHOTAa. 3amuch JaHHBIX B
AJIEKTPOHHBIN OJIOKHOT ocytiecTBisieTcs B pexume « USMEPEHUE» naxatuem Ha

kiasuiry «BHU3».
Jducmieii JaHHBIX T

SNEETPOHHIH
ENOEHOT

Erxmamuyiirs
Oy MoTHTR
I[IpocmoTE

IJ1aBHOE MEHI0 ™ 3JIEKTPOHHBLI 0JJOKHOT

B rmaBHOM MEHIO BBIOEPHUTE OIIIUIO
«BJIOKHOT» u naxmure. «BBO/».
Ha nucruiee ananmsaropa MOSBUTCSA
OKHO **3 JJEKTPOHHbIN
BJIOKHOT**, nuzo0paxeHHoe Ha puc.
8.2-5.

Puc. 8.2-5. Okno «JIEKTPOHHBIN BJIOKHOT»

8.3. Menwo «YCTAHOBKA»

Jlucnuiel JaHHBIX IT—> IJIAaBHOE MEHIO

—>

YCTaAaHOBKH

D10 MeH (cM. puc. 8.3-1) ucmonb3yercss A HACTPOWKH. aHaiIM3aTopa Ha

++*VOTAHOBEA**

T
T

Vo IOEII MMM
EOMHEII] MEMepeHMA
HurepdelcoE
VOeraHOERa YASC0E

Puc. 8.3-1. Oxkno «YCTAHOBKA»

YcraHoBKa YyCJI0BMH U3MEPEHUH.

pelieHue KOHKPETHBIX 3as1a4y
AHAJIMTUYECKOIO KOHTPOJIS KUCJIOPOAA.
Bxon B MeHIO «YCTaHOBKa» IO3BOJUT
Bam BBeCTHM [aHHbIE MO YCIOBUAM
NPOBEICHHUSI  HU3MEPEHMUIA, BbIOpAThH
U3MEpPSAEMYI0 BEJIMYMHY U €AMHMILY
U3MEPEHUs KUCIOpOa, YCTAHOBUTH Yachl
U HACTPOUTH UHTEPPEHCHBIE YCTPOUCTBA.

MeHI0 ycTaHOBKA T—> yCTAaHOBKA YCJIOBHIi H3MepeHHii

[lpu BBIOOpEe omuuu «YCIoBUM
usMepeHui» (cm. puc. 8.3-1) Ha nucree
aHalIn3aTopa OTKPOETCSI OAHO U3 Tpex
OKOH B 3aBUCHUMOCTH OT yCTaHOBJIECHHOM
peABAPUTEIBLHO €IUHUIBI HU3MEPEHUS.
Ecnon B onmum «YcTaHOBKA €IUHMUIL
U3MEPEHUsD» ObLIM BBIOPAHBI €UHHUIIBI
u3mepeHuss 00. % wim % Hac., TO Ha
JIACIIEE aHAM3aTOPa BBICBETUTCS OKHO,
MOKa3aHHOE Ha puc. §8.3-2

YCTAHOBEA ?C.IIDE:I‘II_":[
SMEPEHHH

¥ EavouM. DIaEIeHIMS

Puc. 8.3-2
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. _ . IIpu nHaxxatuu knaBuiu «BBoa»

¥OTAHOEMTE SHAYSHHES Ha JUCIUIeE aHAIM3aTOpa IOSBHUTCS

E'El].':“:' MeTRIHE cCRODO OKHO TUTS BBOJIA JTAHHBIX

AAETI2HMA M HaHMITS 0apOMETPUYECKOTO JaBleHus  (puc.
trm ey T

EEOT 8.3.-3). 3naueHue OGapoOMETPUUYECKOTO

i NABJICHUSI BBOJUTCS C  ITOMOIIBIO

?Eﬂ .ﬂ MMPTLT. KIAaBUII TIEPEMEIEHHs Kypcopa U

knapumu « BBO».
Puc. 8.3-3 OxHO yCTaHOBKM 0apOMETPUUYECKOTO JTaBICHUS

MeH10 ycTaHOBKA —>  yCTAHOBKA yCJIOBHii H3MeEpeHHii
70T 2 HOEBE £ ?PHUEI‘Iﬁ Ecnu B ormmmn «YcTaHOBKa €IMHUIL
- h ok vis & Ly U3MEPEHUs» OBLIM BBIOPAHBI €IUHUIIBI
SHEPEHHHM M3MEPEHUS]  MAacCOBOM  KOHIIEHTPAIUU
KHCJIOPOJIa, TO TPH . BBIOOpPE OMIMHU
«YcnoBuit uaMepenuit» (cM. puc. 8.3-1)
Ha JIMCIUIEE aHaJIW3aTopa OTKPBIBACTCS
OKHO, IMOKa3aHHOE Ha puc. 8.3-4

¥V BEapou. DAEJI=HME
CoONMEHoOCThH

Puc. 8.3-4 OkHO yCTaHOBKHM YCJIOBUN U3MEPEHUI

[Ipn BbIOOpE ONIUHU
«CoJIeHOCTB) Ha JUCIUIee aHAIN3aTopa
BBICBEUMBACTCS OKHO IMMOKa3aHHOE Ha
puc. 8.3-5. C 1OMOILIBIO KJIABHII r
TepeMenieHns Kypcopa M KIaBHIIH 02 G ,D n
«BBO/I» OCYIIECTBIISIETCA . BBOJ
3HAYEHHUS COJICHOCTU aHAIU3UPYEMOM
*)uakoctu B nepecuete Ha NaCl.

VOTAHOEBEL COMEHOCTH

Puc. 8.3-5. OKHO yCTaHOBKH COJICHOCTH
MeHI0 ycTaHOBKa 0> YCTAHOBKA YCJIOBHI M3MepPeHHH

e o T . Ecnu B omuu «YcTraHoBka e IUHUIL
(X V) : X
FUTAHOBE LA VCIIOEMH u3MepeHus» Oblla BhIOpaHa H3MepseMas

M=MEPEHFIM BEJIMYMHA [APUUATBLHOTO  JaBIEHHS
kuciopoaa (Mm. prt. ct., klla), To mpu
BBIOOpE OMUIUKM «YCIOBUM H3MEPEHUI
(cm. puc. 8.3-1) Ha aucIuiee aHaNIM3aTOpa
OTKpPBIBAETCSI OKHO, MOKa3aHHOE Ha pHC.
8.3-6
Puc. 8.3-6. OkHO yCTaHOBKM OapOMETPUYECKOTO JaBJICHUS W BBIOOpA Cpebl TIe
OynyT npoBoAUTHCS u3MepeHus pOs.

[Ipu  BeiOOpe ommmm  «Kuakocts/['az» Ha  mucmmee  aHaim3aTopa
BBICBEUHMBAECTCSI OKHO MTOKa3aHHOE Ha puc. 8.3-7.

P Eapon. DaEITSHIE
Fruopwoore Taz
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C nmomo1po KJIaBUII MepemenieHus kypcopa u kinasumu «BBO/» ocymectsisercs
BBIOOD Cpelibl, TJie OyIyT IPOU3BOJAUTHCS
u3mepenus pO, (B KUAKOCTH WIH B
razoBoii (asze). Ilpu BwIOOpe omuu

E mampoM cpenes By oer
IIPOHMEZEOOMMTERECA

- £ o=
aHaJH=: «KuaKocTh» aHaJIM3aTop Oyaer
I IEOCTE aBTOMAaTHYECKA - KOMIIEHCHPOBAaTh CHCTE-
Taz MAaTUYECKYIO TOTPEIIHOCTh H3MEPEHHIA,
U3BECTHYIO KaK koaddunreHt

«Kugkocte-I'az» (cm. m. 5.3.3).
Puc. 8.3-7. OxHo BbIOOpa B Kakoi cpejie OyayT MpoBOoAUThHCA udMmeperust pO..

YcTaHOBKA eIUHUL U3MEPEeHU
MeH1 ycTaHOBKa r—> YCTaHOBKA eIHMHHI] H3MePEeHHs

EHEEPHMTE MSMEPIEMY fMgp = BxOZC B oMo
: TTTTATT ™ 1 «YCTAHOBKA eaunuil U3MepeHUs
EEIIMYMHY
aHajm3aTop mnpemiaract Bam BwIOpaTh
FHaccoras moHIIEHTE. u3MepsieMyro BenuuuHy. Ha jucruiee
HI.'HZIHEI-I‘I’HCIE BemMii—f2t o aHaau3aTopa  BBICBCYMBACTCS  OKHO,
[[apIHaaeHEOs TAaET. MOKa3aHHOE Ha pHC. 8.3-8

Puc. 8.3-8 OxHo BbIOOpa U3MEPSIEMON BEITUYUHBI

C moMomipl0 KJIaBUII TEPEMEICHUs Kypcopa BBIOEpUTE OJHY U3 OIIHUKA Ha
aucruiee (cMm. puc. 8.3-8) u Haxmute kinaBuinry «BBOJ/l». B 3aBucumoctd oT
BbIOpaHHOM Bamu oniuy Ha AuCIUIee MOSBUTCS OJHO U3 TPEX OKOH.

BHEEFMTE EXMHMITY U
M=HMEFEHHA EMEEFHTE EXHMHHITY

- MEMEPEHM A

MET. T1 OB REMHES THOIISHETE

BRI [IpoIIeHTE HacRUSH.

—_— EHEEFMTE ENMHHMITY
Puc. 8.3-9a HE=MEPEHMA
Puic. 8.3-96 ,_
MM .OPT.oT.
Puc. 8.3-98 ulla

8.3-9. OxHa BBIOOpA €IMHUI] U3MEPCHUS.
B mepBom oxne (cMm. puc. 8.3-9a) amanmzarop mnpemnaraeT Bam BeIOpaTh
EAVMHUITy W3MEPEHUST MAaCCOBOW KOHIICHTPAIMKM KHCJIOPOJAa TMPHU H3MEPCHUSX B
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KUAKOCTAX: Mr/i; Mkr/i; ppm. [lpu mnpoBeneHun u3MepeHUN B ATUX EIUHUIAX
aHaJIM3aTOp BHOCUT TEPMOKOMIICHCAIIMIO KaK Ha CBOMCTBAa Ta30MpPOHUIIAEMON
MeMOpaHbl CEHCOpa, TaKk M Ha TEMIIEPaTypHYIO 3aBUCUMOCTh KO3 (dulMeHTa
PacTBOPUMOCTHU KHUCIIOPO/Ia B BOJIE.

Bo BTopom oxue (cM. puc. 8.3-90) ananmuzatop mnpennaraet Bam BbIOpaTh
00beMHBIE MPOLEHTHI (00. % - MCHOJIB3YETCS MPU aHAIMU3E€ Ta30B) WU TMPOIEHT
HACBIILIEHUS )KUJIKOCTH KUCIOpOAOM Bo3ayxa (% Hac.). [Ipu npoBeaeHun u3MepeHuit
B 3TUX EIUHUIAX AHAJIU3aTOp BHOCUT TEPMOKOMIICHCAIIMIO TOJIbKO HA CBOMCTBA
ra3onpoHUIIaEMON MEMOpPAHbBI CEHCOPA.

B Ttpetbem oxue (cm. puc. 8.3-9B) ananmuzaTop mpemsiaraet Bam BbIOpaTh
CAMHUIY M3MEpPEHUs NapLHUAIbHOTO JaBJICHHUS KHUCIOpoAa: MM.pT.cT. wiu Klla.
W3mepeHust B 3TUX €AMHMIIAX HCIOJNb3YIOTCA KaK i aHaiau3a TIa30B, TaK H
Kuakocted. IIpu mposeneHuM M3MEpEeHHM B 3TUX E€IMHULIAX AHAIU3ATOP BHOCHUT
TEPMOKOMIIEHCAIIMIO TOJIKO Ha CBOMCTBA Ta30MpPOHUIAEMOl MEMOpaHbl CEeHcopa.
[Tocne BrIOOpa enuuull u3mepeHus (Mm. pt. cr. win klla) Ha gucmiiee aHanu3aropa
BBICBETUTCS OKHO TMOKa3zaHHOe Ha puc. 8.3-7. Ilpu BbeIOOpe ommuu « KuakocTs»
aHaimuzaTop ~ OyJeT  aBTOMATHMYECKM  KOMIIEHCHUPOBATH CHUCTEMATUYECKYIO
MOTPENIHOCTh M3MepeHui, u3BecTHyo Kak «Koaddumment XKunkocts-I'az» (cM. m.
5.3.3).

[Mocne naxarus knaumn «BBO/l» Ha nucriiee aHain3atopa MOSIBUTCS OKHO
pe3yJbTaTOB U3MepeHU (cM. puc. 8.1), B KOTOpOM OHHM OTOOpakaroTcsi B BLIOpaHHOU
Bamu enunune wsmepenus. Ecnu Bbl 3axoTuTe M3MEHUTH €MHUILY U3MEPEHUS B
npoiiecce paboThl, TO WHTENIEKTyaabHble anroputMbl AKIIM-01.no3Bosst Bam ato
caenatb, He Mnpuberas K MPOBEIEHUIO TOBTOPHOM KaJMOPOBKU. AHAIU3aTOP
CaMOCTOSITEJILHO ~ ONPENENUT  HEOOXOJMMOCTh  BHECEHHSI TeX WIM  HWHBIX
TEPMOKOMIEHCAIMI, BBIMOJIHUT -BCE HEOOXOIMMBbIE IIEPECUEThI, CBSI3aHHBIE C
U3MEHEHUEM U3MEpSEeMONM BEIMYMHBI, EIUHHUIBI . MU3MEPEHUS M I[apaMeTpoB
KanuOpoBku. Kpome Toro, aHajin3aTop caMOCTOATEIBHO ONPEACIUT HEOOXOAUMOCTh
KOMIIEHCAIIMA CUCTEMATHYECKOM MOTPEIIHOCTH W3MEPEHUM, M3BECTHOW KaK
«Koappuuument XKuakoctsb-1"a3».

YcranoBka unTepgeicon

MeHI0 yCTaHOBKA —> YcranoBka uHTep(eiicon

I[Ipu Bxogae B ommuio «YCTAHOBKA NHTEPD®ENCOB» aHAJIN3aTOoP
npennaraetr Bam BeIOpaTh mHTEp(dEicHOE yCcTpoCcTBO AT HacTpoiku. Ha mucruiee
aHaJIn3aToOpa BBICBEYMBAETCSA OKHO, TOKa3aHHOE Ha puc. 8.3-10.

HACTPOMEL
HHTEF$EHCOE
FTompoeoDD ERICOIOR
IS HAaHaTa
CHDHAIF = G Puc. 8.3-10 OKkHO BBI60pa
uHTepdencoB
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Hacrpoiika TOKOBOro BbIX0/1a

B okwe «HACTPOUMKA
UHTEP®ENCOB» (cMm. puc. 8.3-
10) BeiOepure onuuio «ToKOBOTrO
BBIXOJIa» M HAXKMHUTE KJIABUIIY
«BBO/l». Ha nucnnee ananusaropa
B T€UEHUE 5 CEKYH]I BHICBEUMBAETCS
OKHO, ITOKa3aHHOE Ha puc. 8.3-11.

H=MEHHTE
TEEVWWHME ITADAMETPHY

s
HET

Puc. 8.3-12 OxHo Bompoca

B 3TOM OKHE C TOMOIIBIO KIIABHUIII
nepeMeIneHuss  Kypcopa  BbelOepute
CTaHJapTHBIN TOKOBBIN BBIXOA (0-20, 4-
20 wim 0-5 MA), Ha KOTOPBII HACTPOEH
Bam  perucrpupyrommui - camonucer.
[Tocne Haxarmst knaBum «BBOJ» Ha
JMCIIEE aHAIU3aTopa MOSBISETCS OKHO,
NOKa3aHHoE Ha puc. 8.3-14.

EEEIMTE NHMATTAZOH
WEATMN CAMOIIMCITA

0...00071.0 o6%

TEE¥WHE TTAPAMETPH:
Crapmapr: O-Z0 i
JAHMATISZ0H

Q... 00071.0 o6y

Macwrah:

10 pa=.

Puc. 8.3-11 OkHO Teky1ne nmapameTpsl.

3aTeM Ha JMCIIIee aHaJMn3aTopa
IMMOABUTCSI OKHO, ITOKAa3aHHOC Ha pPHUC.

8.3-12. Eciu Bwr BeiOupaere «HET»
aHAJIM3aTOP BO3BPALAECTCA. B OKHO

HacTpoliku uHTepdericoB. Ecmu B
BeIOMpaeTe  «J{A», ~Ha  gucruee
aHajau3aTopa TIOSIBJIIETCS OKHO,

MoKazaHHoe Ha puc. 8.3-13

EHEEPMTE CTAHIALPT
TOEQEOTD BR-0T4

13"'"3':' I'I :u.l. -
4—:“:' I'i.:a. =
i i_ f :t'i.l..l. -

Puc. 8.3-13 OkHo BpIOOpa CTaHIAPTHOTO
TOKOBOTO BBIXO/Ia

C IIOMOIIIBIO KJIABUIII
nepeMenieHnusi Kypcopa YCTaHOBHUTE
BEPXHUU MpeJiesl MIKaabl CaMOIUCIa U
HaxxmutTe «BBO/I».

Ha JUACILICE aHajmu3aropa

IIOSIBUTCSA OKHO, TOKa3aHHOE Ha PHC.
8.3-15.

Puc. 8.3-14 OxHO HACTPOWKHU HIKAJIbI CAMOIKCIA
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Uto6sl m30exkaTh «3alllKaJIMBaHUs» Iepa CaMOIMCla MpPU MPEBBIILIEHUA €Tro
BEpXHEro mnpejaena, Bol MoxeTe BBeCTH
KOA(PPUIIMEHT YMEHBIIIEHUs MaciiTada
mIKanbl paBHbIM 10 wiam oTkasaTbcsa OT

VHMeHBWMTE MacuTah
WEaTIE E 10 Pa=E ITRpH
SAMRANTHMESHIMMY

MacIITaOMpOBaHUS. Hst BBOJIA
BL koa(punuenta MacnITabupoBaHUS
HET YCTaHOBUTE Kypcop Ha oniuio «J{A» u

Haxxmute knasuily «BBOJI».

Puc. 8.3-15 OkHo BBOJa K03 (dUIIEeHTa MaCIITAOUPOBAHUSI TIIKAIbI CAMOIIHCIIA.

B anammzatope TakKe IIPEeayCMOTpPEHa BO3MOKHOCTH BBOJA JIPYTHX
p peny p Py
Eo cHOMEREG DAS MacitaOHbIX  Koddpdunuentor (2, 5,
R 3 - 20). nst BeIOOpa ITHOGOrO M3 3THUX
TIMeHBUIMTE I-IELI:lL['I'EI.E! ) A P
s ) _ . kod(punreHToB B okHe puc. 8.3.15
WESTIE ITDH ZallKaTIe!

HEOOXOJIUMO HaXaTh KOMOWHAIUIO
kiaBuil «Crtpesika BHU3» + «BBOI».
Ha nucnuiee  anammsaTropa NOSBUTCA
OKHO, IIOKa3aHHOeE Ha puc. §8.3-16.

Puc. 8.3-16 OkHo BBOs1a KO3()(PUIIMEHTOB MaCIITaAOMPOBAHMS 1Kl CAMOIHKCIIA.

[Tocne BeIOOpa KO3 (dUIMEHTa MACIITAOMPOBAHUS AHAIU3ATOP NEPEXOAMUT B

- peXKUM  U3MEpPEHUs U Ha  JUCIUIee
YCTAHOEEH
b el HOSBIIICTCS OKHO, ITOKAa3aHHOE Ha PHUC.

B KEAHATL 8.1.
ErmpamynTs Hactpoiika RS - kanaja
SATATE HMHTSDEAT B OKHE «HACTPOUKA

MHTEP®ENCOB» (cMm. puc. 8.3-10)
BblOepure  onuuto  «RS-kaHanma» um
Haxxmute kiasuiy «BBO/I». Ha nucrnnee
aHaJIM3aTopa MOSIBUTCS OKHO, IOKa3aHHOE Ha puc. 8.3-17.
Puc. 8.3-17 Okno «YCTAHOBKU RS-kanana»

B sToM okHe (cMm. puc. 8.3-17) Bbl MokeTe BKIIOUUTH/BBIKIIIOUUTH paboTy RS-
KaHajla, a TaKKe 3a7aTh UHTEPBAJ BPEMEHHU BbIBOJA OTCUETOB MoOKazaHWil. [[ns Toro
yToOBI 3a7aTh UHTEPBaAT (cM. puc. 8.3.-17) BbiOepUTEe OMIMUIO «3a/1aTh UHTEPBA» U

Haxmute kinasuimy «BBOJ». Ha
EEenmMTe HHTSREAT JWCTIJIee aHAM3aTopa TOSBUTCS OKHO,
EpeMaeHM OO4 EEEOLS nokasaHHoe Ha puc. 8.3-18.
JOESHHERM
ﬂﬂ TLTLEL ﬂ 1 CaE Puc. 8.3-18 OxHO BBOJIa HWHTepBala
BPEMEHHU IS BBIBOJA PE3YJILTATOB

U3MEPEHUN.
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3ajaHue UWHTEpBajla BPEMEHU OCYLIECTBIIETCS C IIOMOIIBIO  KJIaBHII
nepemenieHust Kypcopa. Ilocie BBojga uHTepBana aHaIU3aTOP BEPHETCS B OKHO
«HACTPOMKA HMHTEP®EMCOB» (em. puc. 8.3-10). M3 3TOro OKHa MOXKHO
HACTPOUTH MapaMeTPhl CUTHATN3ALHH.

Hacrpoiika curHajau3anuu

B OKHE «HACTPOMKA HALCTEO ITI EL
NHTEPOENCOB» (CM. puc. 8.3-1 0) CHTHLIT I'I 3--1”*1]; I'I I'I
BbIOepuTe om0 «CUTHAIU3AUN» U .
HaxMmure Kiaaspuy «BBO/». Ha M EcporeTs H FPOEE2HE
JUCIIJIEE aHaNM3aTopa BBICBETUTCS HriHMME ypOoESHE
OKHO, TIOKa3aHHoe Ha puc. 8.3-19. ERETHNYIMTH

Puc. 8.3-19

OkHo
«HACTPOVIKA CUTHAJIUZALIUN
B 3Ttom oxHe Bbl MOXETE HACTPOUTH BEPXHUM W  HHXHUKA YPOBEHb
cpabaThIBaHUs CUTHAIHM3AIMH, & TAKKE BKIFOUYNTh/BBIKIIIOUUTH CUTHATU3AIIUIO.
71 HAaCTPOMKH CUTHAIU3ALMKU T e \ . =
BerHei[\ay y;(():BEfO B (():KHG pH30H83-1(9) Eeemrrne EEFHIM
PR Ipeler cpabaTHEaS N
BbIOEpUTE -OonIui0 «BepxHuii ypoBEHb» U CMTHE THSA TR
HaxxmuTe kiasuiny «BBO/l». Ha mgucriee - " -
aHaju3aTopa BBICBETUTCS OKHO,
oKa3aHHOE Ha puc. 8.3-20.

Puc. 8.3-20 OkHO HacTpOMKHU BEPXHETO0 Mpe/iena cpadaThbIBaHUs CUTHATU3AIINH.

C IIOMOIIBIO KJIaBUII IICPEMCIICHU S

ErramyiiTh Kypcopa BBEJMTE 3HAUYEHUE BEPXHEIrO
CHIHATTHSSIIME II0 npenena cpadaTbIBaHUs CUTHAIN3ALUH
BEFHEHNY ypoeHRK? u Haxmure kiasumy. «BBOJI». Ha

. IMCILIEC  aHaau3aTopa  BBICBETUTCS
A& OKHO, TTOKa3aHHOE Ha puc. 8.3-21. [Ins
HET BKJIIOYCHUS CUTHAIM3ALUU BblIOEpUTE

onuuto «JIA» n Haxxmure « BBOI»

Puc. 8.3-21 OKHO BKIIFOUEHUS CUTHAJIU3AIMU IO BEPXHEMY YPOBHIO

Hactporika HUKHETO rnpeneia cpabaTbiBaHUS CUTHAJIM3aLUU
OCYLIECTBIISIETCS aHATOTMYHBIM 00pPa30M.

[Ipu cpabarpiBaHUM CUTHAIW3AIlMA Ha JHUCIJIEE B CTPOKE HKOHOK
MOSBJISETCS MUTAIOIIMU 3HaK. 0003HAYAIOIINI IIDEBBIIIIEHNE HUKHETO WU



51
BEPXHETO YypoBHA. JIjisi OTKIIOUEHUSI 3BYKOBOTO CHUTHAlla HaXKMUTE
kiaBuiry «Copoc» u yiepKupaiTe ee B Ha)KaTOM COCTOSIHUU B TEUCHUE 3-
5 cek. i1 HOBTOPHOTO BKJIFOUEHHS 3BYKOBOTO CUTHAJA TAKXKE HAKMUTE U
yaepxkuBaiiTe kinaBumy «COpoc» B Ha)KaTOM COCTOSIHUM B TeU€HHE 3-5
cek. Ilpu cpabaThiBaHMM CHUTHAJIU3AIMKA OJIHOBPEMEHHO 3aMBIKAKOTCS
«CyXH€ KOHTAKThD», KOTOPhIE MOTYT MCHOJIb30BATHCS I HO3UIMOHHOIO
pEryJIMpPOBaHHS.

YcranoBka 4acoB

VYcranoBka yacoB ocymiecTBisiercsi u3 okHa «YCTAHOBKA». B sTtom okHe
(cm. puc. 8.3-1) BwIOepuTe OMIMI0O «YCTaHOBKAa YacoB» U HAXMUTE KIABUIITY
«BBO/l». Ha nucrnee aHaim3aTtopa BBICBETUTCS OKHO, MOKa3aHHOE Ha puc. 8.3-22.
YcraHoBUTE AaTy U BpeMs M HaxxMuTe knasuiy «BBOI»

[Tocne BBOJA TEKylIero BpEeMEHM U AaThl aHAIM3aTOpP HEPEXOJUT B PEXKHUM
u3mepeHus: (cm. puc. 8.1). B HuxHen

CTPOKE OKHa OyJyT BBICBEUMBATHCS VCOTLHOEMTE EPEMA
BpeMs M Jara. 3aluch JaHHBIX B
HEPrOHE3aBUCUMYIO MAMSTh B PEXKUME Hacw @ MeeEyTH
POTOKOJUPOBAHUS M - AJEKTPOHHOTO .
OJIOKHOTa OyIeT TPOU3BOAMUTHCS B E s 52
YCTAHOBJICHHOH IIIKaJie BPEMCHH. _

M mHamxumTe EEOT

Puc. 8.3-22 OKHO yCTaHOBKH 4acoB

8.4. Menio «/IMATHOCTHUKA»

Jucniiel JaHABIX T—> rjjaBHOEe MEHI0 T—>  IMAarHOCTHKA

FEIHATHOCTHEL™™ IIpu Bxozne B menio « JMUATHOCTUKA»
Ha JIMCIUIEE aHalM3aTopa OTKPBHIBAETCA
OKHO, Moka3zaHHoe Ha puc. 8.4-1. B stom
okHe BwI MOkeTe BBIOpaTh YeThIpE OMITUU
JTMAarHOCTUYECKHUX TECTOB.

P Cemcopa
UG % ey =3
IlamMarH

Puc. 8.4-1 OxHo «JlpuarHocTuKa»

[Ipu BBIOOpE ATUX OMIMI Ha JAUCIUIEH aHamu3aTtopa OyJyT BBI3BIBATHCS OKHA,
MMOKa3aHHBIC HUXKE.



52

THATHOCTHEL CEHCOPA /luaroctiia cencopa
B oTOM OKHE  BBICBEYUBAIOTCA
Toemo=015 52 =L TEeKyIIMe  3Ha4YeHUs  TOKa  CEHcopa,
T= F5.0C TEMIICPATYyPHI, YYBCTBUTEJIBHOCTH 151

- - - 3 3HAa4YCHHA OCTATOYHOI'O TOKAa CCHCOpPA.
S=000.07 mA MM P .CT. P

Tocr=000_06 HA Puc. 8.4-2a. JluarnocTuka cencopa

JInarHocTuka 3xkpaHa

B mpouecce BBITOTHEHUS 3TOTO
TE€CTa OKHO JUCIUIES] 3alOJIHAETCA IO
COUpaJid 10 TMOJHOrO0 3aT€MHEHHUS
JUCILIes!.

Puc. 8.4-26. JlnarHocTrKa dKpaHa

Jluarnocruka namsiu MIET IMATHOCTHEL
[TonoxuTenbHOE TECTUPOBAHUE DAMITH
AJIEMEHTOB HAMSITH CONPOBOKIACTCS - B —
zamuchio OK! B0 OE!
P A M E
EEFEOM QK|
Puc. 8.4-2B. /Ilnarnoctuka naMsrH. EEFROINL UR!

8.5. Meny «ITPOTOKOJIMPOBAHUE»

Jucnuieil JaHHBIX T—> IJIaBHOE MEHI0O T—>  NPOTOKOJHMPOBAHHE

*NMRFOTOEOQIHPOEAHME® Lpu BXOJIC B MEHIO
«ITPOTOKOJIMPOBAHUE» Ha
JIUCIUIEE  aHaJIM3aTopa  OTKPBIBACTCS
OKHO, TTOKa3aHHOE Ha puc. 8.5-1. B atom
okHe Bbl MoXXeTe BBIOpaTh 4YETHIpE
OTIITUH.

FoamaTes mETSREAT
BrETRY TR
Bmeon DSMHEY
OYIHCTHTR ITSMATH

Puc. 8.5-1. Okso  «ITPOTOKOJIMPOBAHUE»



[Ipu BbIOOpPE mEpBOM omuu Ha
JIUCIUIENM  aHalU3aTopa  BBI3BIBACTCS
OKHO BBOJAa HHTEpBala BPEMEHM IS
3alMCU JAHHBIX, NTOKa3aHHOE Ha pUC.

8.5-2. C IIOMOIIILIO KJIaBUIII
nepeMeIeHust Kypcopa BBEIUTE
WHTEpPBAJl BPEMEHU Ui 3alKCcH
JAHHBIX U HOXMUTE  KJIABUIIY
«BBO/I».
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EFrenmrTe MHTEREATT
EpeMeHM 113 SAllMCH
Mo HHEEN

Q0 T0mun

Puc. 8.5-2. OkHO BBOJa MHTEpBaja BPEMEHU ISl 3aMUCH JAHHBIX B

OHCProHE3aBUCUMYIO ITaAMATD.

[Ipu ycraHoBKe uHHTEpBajia BpeMEHU BBl [OJDKHBI MOMHUTb, YTO OOBEM
HE3aBUCUMOM MaMATH XOTA M SABISIETCS JOCTATOYHO OOJBIIMM, HO T€M HE MEHee
orpanuved. Ilpu 3agaHuM wuWHTEpBasa BpEeMEHH paBHOro 15 MuH., oObeMa
SHEPrOHE3aBUCUMOM MTaMSTH XBAaTUT Ha MIPOBEJICHUE 3AIIMCH B TEUEHUE 6 MECSLIEB.

[Ipu BbBIOOpE omnuuu

«BriroueHo/BpikioueHo» - (cM.  puC.

8.5-1)

OCYULIECTBIISIETCS BKIIFOUEHHE/BBIKIFOYEHUE MPOTOKOJIUPOBAHUS.
IIpu BbIOOpE onumK «BBIBOJ JaHHBIX» HA AMCIUIEW aHAIU3aTOPa BBI3BIBAETCS

EHEOL TAHHI
Tab MY HEI EREEOT
ITorcw
Eweom Ha HOMIIBHTSD

Puc. 8.5-3. Oxno «BbIBOJ] JAHHBIX>»

Jama: 20100,
Eperwa: 10:57
OZ: 0 347 obi

T: 210

EEQ] - rioMcE ITo Tare

OKHO BBIBOJIA JAaHHBIX, IIOKAa3aHHOE Ha
puc. 8.5-3. B atoM okHe Bbl Moxkere
BBIOPATH OMIIMH PEATU3YIOIINE BHIBOJI
JAaHHBIX Ha JUCILUIEM aHaIM3aTropa
(cMm. puc. 8.5-4a), MOKWCK MAaHHBIX B
IIPOTOKOJIe 1O AaTe (cM. puc. 8.5-40)
U BBIBOA_ INPOTOKOJA JAaHHBIX Ha
KOMIBIOTED.

C mnomompro knaBum «BITPABO»,
«BJIEBO» BbI MO)keTe MpoJINCTHIBAThH
MpPOTOKON JaHHbIX. [lpu  BBIOOpE
ommuu  «[louck» w3 OKkHA BBIBOJA
JTAHHBIX (cm. puc. 8.5-3)
BBICBEUMBACTCSI OKHO TIOMCKA JaHHBIX
no nare (cm. 8.5-40)

Puc. 8.5-4a. OkHO JaHHBIX MPOTOKOJIA
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C IIOMOIIIBIO KJIABUIII
MEpEMENIEHUsI  Kypcopa  yCTaHOBUTE
JaTy W BpeMmsl Ui TIOMCKa JaHHBIX B
npoTtokosye. Jimg mnoucka HaXMUTe
kinaumy  «BBOJl». Ha  aucnee

OTKPOETCS OKHO, IIOKAa3aHHOE Ha pHUC.
8.5-40.

[TAPAMETPH IIOHCEAL:
Mams: 10{}3&1 .
Epewa: ﬂ-ﬁ ﬂﬂ

Heopars - 'EEOT

Puc. 8.5-406. OxkHO MOKCKA JaHHBIX I10 JIaTE.

[Ipu BbIOOpe omumu «BpIBOoI JaHHBIX HAa KommbiloTep» (cM. puc. 8.5-3) u
Haxatnn knasumm «BBOJI» ocymiecTBisieTcss mepenada IMPOTOKOJIA JAHHBIX B

KoMmmbioTep 1o RS-kanany.

JIisl OYMCTKM TIaMSATH B OKHE
«ITPOTOKOJIMPOBAHUME» (cM. puc.
8.5-1) BbiOepuTe onuuw «OUYUCTUTH
MaMATh» W HAKMHATE Ha KJIABUIIY
«BBO/l». Ha nucnnee ananmuzaropa B
TEUEHHUE 5 CeKyHa OyJeT OTKPBITO
OKHO, ITOKa3aHHOE Ha puc. 8.5-5.

8.6. Menw «bJIOKHOT)»

ECE SATIMCH CTEPTH

Puc. 8.5-5. OxHO ynaneHus 1aHHBIX.

Jucnyei nanabIlx —> ['1aBHOEe MeHI0 T—>  BJIOKHOT

SNEETPOHHIH
ENOEHOT

Exmnmyrrs
R o i s 1
I[IpocworE

«BKITIOUNTE/BBIKITFOUATEY AJICKTPOHHBIN

IIpu Bxoxe B MeHIO «bIIOKHOT»
Ha JUCILIIEE aHaiauzaropa
OTKpPBIBAETCSI OKHO, ITOKa3aHHOE Ha
puc. 8.6-1. B atom okHe Bbl moxere
BbIOpATh TPU OILIUH.

Puc. 8.6-1. OxkHoO
«JIEKTPOHHBIN BJIOKHOT»

[Ipu BbIOOpE OILIUH
OJIOKHOT BKJIFOUAETCS WA BBIKIIOYAETCA.

IIpu 3TOM B pexuMMe HU3MEPEHHsST B BEPXHEU CTPOKE MOSIBIACTCS WM HCUE3ACT

«MKOHKa» OJI0KHOTa (cM. puc. 8.1).

[Tpu BeIOOpE omiuu «OYUCTUTHY
MPOUCXOUT yAAJICHHEe HHPOPMAIINHA W3
OJloka DHEProHe3aBUCHMOM - IaMSTH,
npenHazHadeHHoro st 500 3amuceid B
AJIEKTPOHHBIN OyokHOT. - Ha nucree
aHaIM3aToOpa B TEUCHHWE 5 CEKyHJ OT-
KPBITO OKHO, IOKa3aHHOE Ha puc. 8.6-2.

ECE SATIMCH CTEPTH

Puc. 8.6-2. OxkHO «OuncTKa OJIOKHOTAY
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- I [Ipu BbIOOpE oMU
Zanucs Ho U «IIpocmorp»  (cM.  puc.  8.6-1)
ﬂama: =0 1008 OTKPBIBAETCI OKHO, IIOKa3aHHOE Ha
Bpera: 105245 puc. 8.6-3.

05 - 2 AL R C nomonipro knasuml «BJIEBO»
= s T «BIHHPABO» Brbi MOKETE
T: 2.l L MPOJINCTHIBATh JaHHBIC, 3allUCAHHBIC B

AJIEKTPOHHBIN OJIOKHOT.
Puc. 8.6-3. OkHO «3armce B OJIOKHOTEY

9. KAJIMBPOBKA AHAJIM3ATOPA.

B ananuzarope peann3oBaHbl ClIEAyIONINE BUABI KAJIUOPOBOK:
e KanuOpoBka 1o HyJIeBOIl TOUKE;
e ABTOMaTMyecKas KaIuOpoBKa MO aTMoc(hepHOMY BO3AYXY;
e CrnenuanbHas KanuOpOBKa.
OO61ue nonoXKeHus Mo KaauOpoBKe aHaIM3aTopa MpuBeaeHsl B IL.1. 5.1. - 5.2.
HACTOSIILIETO PYKOBOJCTBA.

9.1 Ilpouenypa KaauOPOBKH HYJIEBOIl TOYKH aHAJIM3aTOPA.

Kanu6poBka HyJIEBOM TOYKHM MPOBOJUTCA B IMPOIIECCE MPOM3BOJICTBA U IMPHU
MOJITOTOBKE aHAJIM3aTOPOB K TMOBEpKe. B cuily MajaocTu WM BBICOKOW CTaOMIBHOCTH
TOKOB YTEUKM CEHCOPOB JaHHas TMpoleAypa B TMPOIECCe OKCIUIyaTalluu He
MIPOBOJIUTCS, TIOATOMY OMIUSl KaJUOPOBKH HYJIEBOM TOYKH BBIHECEHA B CIY>KeOHOE
MEeHIO KanmuOpoBokK (cM. [Ipunoxxenue 5).

9.2. Ilpouenypa aBTOMATHYECKOH KAJINOPOBKH AHAJIU3ATOPA.

[Ipu aBTOMaTHUECKOW KaTMOpPOBKE aHAIM3aToOpa B KAauyeCTBE CTaHIAAPTHOTO
o0Opa3ia ¢ H3BECTHBIM COJEPKAaHUEM KHCIOpPOAa HCHOJIb3yeTcs aTMochepHbIi
BO3/TyX, HACBIIEHHBIN Mapamu Bojbl. Kanubposky cencopoB ACpO,-01 - ACpO,-04
MO>KHO MPOBOJUTH ABYMSI CIIOCOOAMH.

[Ipu mepBoM crocobe KamuOpOBKH CEHCOP JAOCTAIOT U3 H3MEPUTENBHOM
KaMephl, TIIATeTLHO IMPOMBIBAIOT €r0 UYBCTBHUTEIBHYK YacTh B BOJOMPOBOIHON
BOJC M C TIOMOIIGI0 (UIBTPOBAILHON OyMmMaru WM MapiieBOr0 TaMIIOHA YyAAJsiOT
OCTaBIIMECS Karumi BOJBL ¢ moBepxHocTH AC. 3areM Ha JHO «KaTUOPOBOYHOM
CKJISTHKH» HAJIMBAIOT HEMHOTO BOJIOITPOBOJHOM BOJBI U ycTaHaBiuBaroT B Hee AC.
UyBCTBUTENIbHASI TIOBEPXHOCTh CEHCOpA HE MOJDKHA KacaThCs MOBEPXHOCTH BOJIBI B
CKJISTHKE.

[Tpu BTOpOM criocobe kanndpoBku ceHcopbl ACpO,-01 - ACpO,-04 ocrarotcs
B U3MepHUTeNnbHON kamepe. [ ymoOcTBa BBIMOIHEHHS TMOCIEAYIOMIUX MPOIEAyp
M3MEPUTEIBHYIO KaMepy JOCTAIOT W3 Jepikarelis, moBopaunBaroT Ha 180 °, maBas
CTeUb JKUIKOCTHU, a 3aTeM OIATh YCTaHaBIMBAaIOT B KpoHIuTedH. [locme »Toro
U3MEPUTEIBHYI0 Kamepy TIATeNbHO IPOMBIBAIOT BOJOH OT OCTaTKOB CyJIb(HTA
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HaTpus. J{ns aToro yepe3 Bxoanyro TpyOoky mporyckarot 300 - 1000 vt Bossl. 3atem
yepe3 BXOAHYIO TPYyOKy € TIOMOIIBIO HIMPUIA, 3al0JTHEHHOTO BO3JYXOM, IyTEeM
IpoAyBa YJIAISAIOT OCTAaTKM BOAbBI W3 KaMmepbl. [Ipy 3TOM Ha 4YyBCTBUTEIBHOMU
noBepxHOCTH AC He TOJKHO OCTaBaThCs Kalelb BOBI.

[Tpu kanubpoBke ACpO,-05 ero mpombIBalOT B BOJIE, YAQISIOT OCTaBIIHECS
KaIjid BOJBI C YyBCTBUTEIBHON MOBEPXHOCTH CeHCOpa (priibTpoBabHONW Oymaroi, a
3aT€EM YCTAHABIMBAIOT B BEPTUKAJbHOM IIOJOKEHHM HAa CMOYEHHYH) BOJOH
buIBTpOBAILHYIO OyMary.

IIpu xamuGpoBke ACp0O,-06 ero Takke IPOMBIBAIOT BOJIOW, YIAJSIOT
OCTaBLIMECA KAIUIM BOJbl C YYBCTBUTEIBHOW IIOBEPXHOCTH CEHCOpa, a 3aTeM
3aKpEIIIOT B BEPTUKAIBHOM TMOJIOKEHUH (HarmpuMep B ITaTuBe). B pe3nHOBYIO
rpyury (BxomuT B KoMmiuiekT mnoctaBku AKIIM-01b) nanmuBator 3-5 M Boabl H
HajsieBatoT ee Ha ACpO,-06. ITpu 3ToOM BO31yX BBIXOJUT UYE€pPE3 OTBEPCTUE B BEPXHEM
YacTH TPyLIN.

Hns mpoBedeHMss — aBTOMATMYECKOW — KaJuMOpOBKM  aHanu3aropa 1o
aTMOC(EPHOMY BO3/yXY, HACHIIIIEHHOMY MapaMH BO/IbI, HAXMUTE KiIaBUULy «BBoI».
Ha aucniee ananuzaropa nosisutcs okxo, **I'JITABHOE MEHIO**, nokazannoe Ha
puc. 8.2-1. C mnoMou[pl0 KJIaBUII TMEPEMEHIEHUs Kypcopa BbIOEpHUTE OILHUIO
«KAJIMBPOBKWMN» u naxvute «BBO».
FHEHELTIHMERMOEE D *+ Ha nmucrutee anamu3aropa MOSIBUTCS OKHO,
**KAJIMBPOBKA**, mnoka3anHoe Ha
puc. 9.2-1.

P ipropanHbroERa
Crierr. panHBpoERa

Puc. 9.2-1 Oxuno «KAJIUBPOBKA»

C ~ nomolbI  KJIABULI . [EpEeMEIIEHUs Kypcopa  BbIOEpUTE  OILHUIO
«ABTOKAJIMBPOBKA» u naxxmute knasuity «BBO/I». Ha aucmiiee ananuzaropa
nosiBuTcs OkHO «ABTOKAJIMBPOBKA», mnokaszannoe Ha puc. 9.2-2. Ecmnm
aMITEpPOMETPUYECKUN CEHCOP YCTAHOBJIEH B BO3/yX€, HACBHIIIEHHOM IapaMU BO/IbI,
HaxMure kimasumy «BBO/l» Ha nucruiee anamms3aTopa IOSBUTCS OKHO BBOJA
JAHHBIX OapOMETPUYECKOI0 JaBJIEHUs, TMOKa3zaHHOe Ha puc. 9.2.-3. C nmomoiipro
KJIABUII TEpEMEIIEHUs1 Kypcopa u

= T R g 1 VT 1
ABTOEATIMEPOEEA kinasui «BBOJI» BBenute Tekyliee
WO HOEREMTE CeHOD i 3HAUCHUE 6ap0MeTpI/Iqec1<or0
E BSOSOV HACEHUW=H HII:'I JaBJICHUA KaJ'II/I6pOBKI/I.

Iapaid Eo T
M HawXuuTe EEOT

Puc. 9.2-2 OKHO
«ABTOKAJIUBPOBKA»
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YOoraHOEMTE SHAaYeHMHE
BapoMeThHY ST oD
TaETeHNIMT I HadKMMme
‘BBQJ'

Puc. 923 Owwo  BBOM Fe0.0 ureo

OapoMeTpUUeCcKOro JaBICHUS.

[Tocne BBOoA 3HAUEHMSI OAPOMETPUUECKOIO JIaBJICHUS HA JIUCIIJIEE aHAIM3aTopa
MOSIBUTCSI OKHO COOOIICHUH ToKa3aHHOE Ha puc. 9.2-4. B HUKHEN 4acTu 3TOr0 OKHA
BBIBOJIUTCS ~ TEKyIllee 3HAYCHUE U3MEPSEMOW BEJIMYMHBI, COOTBETCTBYIOIICE
napaMerpaM mpouuio kKanuOpoBku. Ilocie craOunuzanuu MOKa3aHUN HAKMHUTE

wrauy  «BBO/l».  Ha  aucnnee
aHainuzaropa B TeyeHue 3-5 CeK.
Mocmae crabMaMIaliMM BBICBETHTCS coobIIeHTe
MIORAZSAHMIT HAaKMHTe «ABTOKaNMOpPOBKA YCIIEIITHO
'BE l:I,I[; ' 3aBepiieHa». [lpu 3TOM ananmu3aTop
U3MEHUT [apaMeTpbl KaJIUOPOBKU U

ﬂ .ﬂ 1' Dﬁf-ﬁ MEPEUAET B PEKUM U3MEPEHHUI.

Puc. 9.2-4 OxuHo cooOeHunit

Nuremnexkryansuble anroputMmsl  AKIIM-01 = 1mo3BossAroTr  mpoBOAUTH
aBTOKAJTMOPOBKY B Jt00OW BBIOpAaHHOW EAWHHUIIE W3MEPEHHs, a B JAIbHCHUIIEM
NEepexXoauTh B Jpyrue eauHulbl usMmepenus. [lpm s1toM He Tpebyercs emie pas
MPOBOJAUTH  aBTOKAIMOPOBKY.  AHAIM3aTop ' CaMOCTOSTEIBHO ~ OMPEICITHT
HEOOXOJMMOCTh BHECEHHSI TEX WM HWHBIX TEPMOKOMIICHCAIIUM, - BHITIOJIHUT BCE
HEOOXOMMBIC TEePECUYEThl, CBA3aHHBIE C M3MEHEHHEM KaK WM3MEpSeMON BEIUYWHBI,
TaK Y €IMHULIBI U3MEPEHMUS.

[leproanuHOCTh MPOBENEHUST ABTOKAIUOPOBKH OMpPENENSIeTCs TOYHOCTBIO, C
Kotopor Bpel xoture mnpoBoauts wuszMmepeHus. [Ipu 3tom Bel Takxke AOIKHBI
YUYUTBIBATh, YTO YyBCTBUTEILHOCTh AC MOXET M3MEHAThCS BO BpeMeHU. biaronaps
BBIOOPY ONTHUMAJBHBIX YCJIOBHM paboThl W BHYTpeHHHX mapameTrpoB AC oHH
00ecCIeunBalT CTAOWIBHOCTh TOKAa3aHUW TIPU  MOCTOSHHOM OapoOMEeTpUYeCKOM
JABJICHUM W KOHIIEHTpAIlMU Kuciopoaa He xyxe 2 % B TedyeHHe 2-X HeJEb.
[TosTomy, ecnu Bac ymoBnerBopsieT norpemHocTh m3mepeHun 4-5%, Bwl Moxkere
IIPOBOJINTH ABTOKATMOPOBKY He pexe | pasa B mecsil. Eciau uaMepenust mpoBosTCS B
00JaCT MUKPOTPAMMOBBIX KOHIIEHTPALIMA KUCIOPO/Ia, STOT MHTEPBAI MOXKET OBITh
YBEJIMYEH 110 2 MECSIIIEB.

9.3. Ilpouenypa cnennajibHON KaJIHOPOBKH aHAIH3ATOPA.
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[Ipn cnenuanbHOM KanMOpPOBKE aHalM3aTOpa B KadyecTBE CTaHAAPTHOTO
oOpasiia ¢ U3BECTHBIM COJEP’KaHUEM KHUCIOPOJA MOKHO HCIIOJIb30BaTh TTOBEPOYHBIE
ra3zoBble cMecH (I1I'C) mnm armocdepHbIil BO31yX HACBIIIEHHBIN TapaMU BOJIbI.

Cneunanpuyto kanmuOpoky 1o [TII'C 1enecoobpa3Ho MpoBOAUTH, KOraa
TpeOyeTcss 00ecneynTh BBHICOKYI0 TOYHOCTh M3MEPEHUU COJEpP)KaHUsS KHUCIOPOJa B
razax. Ilpu sTOM xenarenbHO wucnons3oBars III'C, B KOTOpoW conepkaHue
KHcIopoAa OJu3K0 K HOMMHAJIbBHOMY 3HAYEHUIO B aHATU3UPYEMOi cpejie.

Jns  mpoBedeHUs - cHelMaJbHOM  KanmumOpoBkM aHanuzatopa no [III'C
peABAPUTEILHO YCTAHOBUTE €AMHUILY M3MepeHus 00. % (cMm. m. 8.3) U HaxMuTe
knaBuiry «BBom». Ha jgucninee ananuzaropa mnosButTcs okHO, - **I'JIABHOE
MEHIO**, nokazanHoe Ha puc. 8.2-1. C moMoIIbpI0 KJIaBUII TIEPEMENIEHUs Kypcopa
BbIOepuTe onuuio «Cren. kanuOpoBka» u Haxmute «BBOJ/l». Ha naucruee

ananuzatopa nosiBurca okHo, **CIIELHKAJIMBPOBKA**, noka3anHoe Ha puc. 9.3-
L.

CIIEIT. EATTHMEPOEEA
YOoTaHOEMTS CeHOOPD E
CHEeCh, EHEpaHEY®
OITI RanubpoRRM
M HawwMMTe BEEOT

Puc. 9.3-1 Oxno «CIIELI.
KAJIMBPOBKA»

C 1OMOIIBIO - BEHTWIS TOHKOU
perynupoBku (Ha . Oamone ¢ III'C)
YCTaHOBUTE PACXOJl Ta30BOM cMecu 2-5
My3bIPBKOB B CEKyHIy, a 3aTeM
COCMHUTE BXOJIHYIO TPYOKY M3MEPUTEILHON KaMephl ¢ BBIXOJ0M peaykropa. [locie
storo Haxxmurte knasuiry «BBOJl». Ha gucrnnee ananmzaropa mosIBUTCS OKHO st
BBOJIa 3Ha4YEeHHUS KOHIIeHTpanuu kuciopoja B I1I'C, mokazanHoe Ha puc. 9.3-2.

CITELT. EATTHMERPOEEL
FrenmTse pacHETHOS
SHaYSHME HOHLISHTEA -
LIMM HMCOTIODOIE .

073.4 o6%

Ha nucnnee mosiBUTCS OKHO Jiisi HAOMIOJEHUs TMpolecca CTaOMIM3aIuu
MOKA3aHUi, MOKa3aHHOE Ha puc. 9.3-3

- [locne crabwiau3any IOKa3aHUKN
- s a TTF REE L
- HEH - RATTHEPUEL Haxmute knaBuiy «BBO/I». Ha aucnee

[locme cra ELI'i JAH=allHHM nossutcs Hagmuch «Cren. Kamubposka
IIOKazZaHHH HaXMHTe YCIENIHO  3aBeplieHa» W  aHaJIu3aTop

C MmoMOlIbI0 KIABUII MEpEeMENICHUs
Kypcopa yCTaHOBUTE pPACUETHOE 3HAYCHUE
KOHILIeHTpaluu  kuciopona B III'C u
Haxxmute « BBO».

Puc. 9.3-2 OxHO 11g BBOJA JaHHBIX

'EBOT nepeizieT B pexxuM M3MepeHuil (cM. pHuc.

20.4 06% &)

Puc. 9.3-3 OxHo a1 HaOrOACHUS TIpOIecca CTa0UIU3aIluy MTOKa3aHuM.
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CrneunanbHas KaJIHMOpOBKa MO aTMOC(EPHOMY BO3AYyXY OOBIYHO HCIONB3YETCS
JUIsl 00ecTieueHrs U3MEPEHU KOHIEHTPAIMU KUCIOPOAa B KUAKOCTSIX JJII KOTOPBIX
TEeMIIEpaTypHbIE 3aBUCUMOCTH KO3(P(PUIIMEHTOB PACTBOPUMOCTH KHCIIOPOJAA €Ille
HEJOCTATOYHO TOYHO yCTaHOBJECHBI. [Ipubin3uTenpHbIe 3aBUCUMOCTH KOHIICHTPALINH
KHCJIOPOJIa B MHUBE U CYCJI€, HACKHIIICHHBIX KHUCIOPOJIOM BO3AyXa MPU arMochepHOM
nasieHun (B=760 Mm.pT. ¢T) OT TemIiepaTypsl TipuBeIeHbI B Tabauie 9.3.1.
Tabnuna npubIU3UTEIbHBIX 3HAUCHUN KOHIIEHTPAIUU KUCIIOPO/ia
B [IUBE U CYCJie OT TeMIIepaTyphbl
Tabnuna 9.3.1.

Ananuzupymast Temneparypa, °C

JKUIKOCTh 0 5 10 20 30
ITuso 13 12 11.5 8.5 7.5
Cycio 13 11 10 8 7

Jlsist ipoBefieHUs CeMaIbHON KalMOpOBKHM aHAIM3aTopa 1Mo aTMocpepHOMY
BO3JIyXy MPEIBAPUTEIBHO BBIOEpUTE €AUHUILY HU3MepeHus Mr/n (cm. m 8.3) u
HaXMUTE KiIaBuiny «BBomy». JlampHewlinas mporeaypa IMPOBEICHUS CIEUAIbHON
KaJTMOpOBKHM aHaJOTrM4yHa MPUBEIACHHOMY BBIIIE ONMUCaHWI0. EnMHCTBEeHHAas pa3Hula
3aKJII0YaeTCsl B TOM, YTO TMPHU TOSIBJICHWU OKHA Jjii BBOJA JAHHBIX, HEOOXOIUMO
CHayYalla Mojb3ysCh TaONUIEH BBIYMCINTH 3HAUCHHE KOHIEHTPALMH KUCIOpOAa MpH
IIPEAIIoIaracéMou TeMIlepaType U3MEpPEHHMs, a 3aTeM BBECTU J3TO 3HAUYCHHUE U HaXaTb
kinasuily «BBO/l».. Cimenyer NMOMHUTH, 4YTO TMOCI€ MPOBEICHUS CIEIUATIbHOU
KaTMOpOBKM aHanu3atop OyAeT BHOCUTh TOJBKO OJIHY TEPMOKOMIIEHCALIUIO Ha
CBOMCTBA razonpoHuiiaeMoit MeMOpaHnsbl. [103TOMy Tpu 3HAUNUTENIBHBIX OTKIOHEHUSIX
TeMIEPATyphbl aHATIM3UPYEMOM CPEelibl OT 3HAYEHUSI TEMIIEPATYPbI, UCIOJIH30BAHHOIO
pu CleUUaTbHON KaluOpOBKE, OyJeT BO3HUKATh AOTOJHHUTENbHAS MOrPEIIHOCTD
U3MEpPEHU.

10. IOPAIOK PABOTBI.

Bxrounre ananuzatop ¢ momoinbio Beikitouarenss 10 (cm puc. 7.1). Ilocae
3aBEpUICHUS TIpoLEecca CaMOAMArHOCTHKH —AaHAIM3aToOp. IIEPEXOJUT B  PEXUM
u3Mmepenuid. [IponsBennure HaACTPOIKy M KaIMOPOBKY aHAJIM3aTOpPA COMVIACHO ILIIL §, 9
HACTOSIIET0 PyKOBOJCTBA. AHAIU3aTOp TOTOB K padoTe.

Bam ananuzatop dABASETCS YHUBEPCAIBHBIM CPEACTBOM HM3MEPEHUA, C
MIOMOIIEI0 KOTOPOTO BBl MOkeTe pemats pa3HOOOpasHbIe 33a/1a4d aHATUTHUYECKOTO
KOHTPOJISI KUCTIOPOa B Pa3HBIX 00JIACTAX HAPOIHOTO X03siicTBa. BriOpanubii Bamu
BAPUAHT WCIIOJHEHUE aHalM3aTopa B = HAWIy4YIlIed CTENEeHH COOTBETCTBYET
KOHKPETHOMY Ha3HAa4YeHHUIO0 M 00JACTH €ro MPUMEHEHHsI, OMMMCAHHBIM B T.1I. 2, 3. Jlys
perieHusl ApYruxX TMPUKIATHBIX 3adad Bbl MOXeETe JOMONMHHUTENBHO MPUOOPECTH
COOTBETCTBYIOIIME aMIIEPOMETPUUECKIE CEHCOPbl M HEOOXOIMMBIE aKceccyaphl.
Kaxnplii U3 CEHCOpOB, YKa3aHHBIX B 1. 3, aBTOMAaTUYECKH CTBIKYETCS C
u3meputenbHeiM - yerpoiicTBoM  AKIIM-01 no 4wyBcTBUTEnbHOCTH. B ciyudae
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npuobpereHuss Bamu HoBoOro cesHcopa Bam HeoOxoaumo OyJer mnpoBecTH
KaJIMOpOBKY BCTPOEHHOI'O B CEHCOP JaTurKa TeMieparypsl (cM. [Ipunoxenue 4).

B tex ciydasx, korna BelOpaHHBIM Bamu BapHaHT HMCIOJHEHUS aHAIW3aTopa,
KOHCTPYKTHBHOE PEILIEHHE CEHCOPa M BXOSAIIMX B KOMIUIEKT MOCTABKU aKCECCyapoB
MO3BOJIAKOT NPUMEHUTHh AHAIM3ATOP Uil PEIICHUS HOBOM NPUKJIATHON 3aJayd,
HEOOXOJUMOCTh NPUOOPETEHHUsT HOBOI'O CEHcopa oTnaaaer. B atom ciyuae Bam
HEOOXOJUMO NPABWIBHO HACTPOUTh AHAIM3ATOpP HA PELICHHE HOBOW IPUKIATHOU
3a/1a4yu.

B arom pasnene npuBoAATCS CBEACHHS O HMOPAIKE pabOThl € aHAIM3aTOPOM
IIPU PEIIEHUM KOHKPETHBIX 3aJa4 aHAJUTUYECKOTO KOHTPOJISI KHCIIOPOJA, a TAKKE
JNAIOTCSl PEKOMEHIallMK 10 NMPUKIaAHBIM NpuMeHeHUIM aHanu3aropa AKIIM-01.

10.1. Omnpeneaenune pO,, cO; B 1a00paTOPHBIX YCJIOBHUSX.

Jns pemenus sror 3agaun ucnonb3yroT AKIIM-01J1, ctangapTHble CKISIHKA
BITK-150-29/32-14/23 (ITpousBoautens - OO0 "Crexnonabeepsuc”, r. Kmun, M.O.,
mmmdp mpu 3akaze 560) u MarHuTHYIO Memanky. KanuOpoBky aHamm3aTopa mpoBOIST
B peKHUMe aBTOKAIMOPOBKH (cM. 11.9). Jlnsa uzmepennii pO, win cO, B MEKpOOOBEMax
KUAKOCTEM M Ta30B . HCIHOJIB3YIOT HW3MEPUTEIBHYI0 KaMmepy Ui  MHUKpPOAHAIW3a
(MKMA).

10.1.1. TlocTaBbTe CKISHKY C aHATM3UPYEMOU MPOOOI HA OJIHY. U3 MTOJOBUHOK YaIIKH
ITerpu. OTKpOWTE CKIISIHKY U OIIyCTUTE B HEE AKTHUBATOP MAarHUTHOW MEIIAJIKH.
10.1.2. VYcranoBure ACpO,-01 B ckmsnky BIIK Tak, 4ToObl Ha MOBEPXHOCTH
YyBCTBUTENBHOW MeMOpaHbl HE ObLIO Iy3bIPbKOB BO3ayXa. CKISIHKY €. YallKOH
Ilerpy: m aMIepoMETPUYECKHM CEHCOPOM IIOCTAaBbTE€ HA 3JIEKTPOMArHUTHYIO
MeHaJIKy. BKIrounTe 37eKTpOMarHuTHY 0 MEIIANKYy.

BHUMAHMUME! IIpu ycranoBke ACpO,-01 B ckimsanky BIIK crapaiitece HEe moBpeauThb
MemOpany AC pO,. Ilpu KCHOIB30BAHUM MOIIHBIX 3JEKTPOMArHUTHBIX MEIIAJIOK HEo0XO0IUMO
YCTAaHOBUTH - TAKOE YHUCJIO OOOPOTOB MAarHUTHOM MEMIANKU, KOTOpPO€ HEe MPHUBOIWIO Obl K
"3acachIBaHUIO" My3bIPHKOB BO3TyXa.

10.1.3. Tlocne mOCTMIXKEHMS YCTOMYHMBBIX MokazaHui (mpumepHo yepes 40 - 60 c
rocisie yctaHoBKU CKISIHKH ¢ ACpO, Ha MellajaKy) IpOU3BOAUTE OTCUYET MOKa3aHUN
aHanM3aToOpa B BBHIOPAHHOW MpeABapHUTENIbHO eAuHHIle u3MepeHus. I[lpu Haxatuu
KJIABUIIIM «CTpPEJIKa BHU3» pE3yJIbTAT HM3MEPEHMS 3alMIIEeTCS B AJIEKTPOHHBIN
OJIOKHOT.

10.1.4. Ilocne npoBeneHUs W3MEPEHUN CHUMUTE CKISHKY C 3JIEKTPOMArHUTHOU
Memaiku. OcropoxkHo goctanbTe ACpO,-01 U3 CKISHKM W YCTaHOBHUTE €ro B
"kannOpoBouHyto CKIAHKY" (ckisHka BIIK, Ha nmHO KoTOpO# HamuTo 10-20 M1 BOABI
MOKET MCIOJIb30BaThCA i KanuOpoBku). C TIOMOILIBI0 MarHuTa W3BIEKUTE
aKTUBATOP U3 CKIISIHKK C MPOaHAIM3UPOBAHHON MTPOOOH.

10.1.5. Jlns kaxx10# HOBOM MpoOkI BeIMoaHsANTE onepauuu 1. 10.1.2 - 10.1.4.
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10.1.6. Tlocne BwimosiHEeHUsT Bcex — aHanu3oB  yctaHoBute ACpO,-01 B
"KaTMOpPOBOYHYIO" CKIISHKY.

10.2. Onpenenenue BIIK crangapTHBIM MeTOA0M ¢ pa3daBjieHHMeM MPHU MOMOIIH
anaam3atopa AKIIM-01J1.

10.2.1. TloaroroBky mnpo6 Ha BIIK Beimonustor cornacHo Meroguke I[IHJD
14.1:2:3.4.123-97  "MeTtonuka  BBIIOJIHEHUS  M3MEpPEHUN  OMOXMMHYECKOM
noTpeOHOCTH B Kuciopoae mnociie n-nHer uukyoOaruu (BIIK) B MOBEpXHOCTHBIX
MPECHBIX, MOA3EMHBIX (TPYHTOBBIX), MUTHEBBIX, CTOUYHBIX U OUMIIEHHBIX CTOUYHBIX
BoJIax" ¥ peKoMeHIaiui onucaHHbIx B [7-10].

10.2.2. I3mepeHnst KOHUEHTPALMK PACTBOPEHHOr0 Kuciiopoaa B ckisiHkax bIIK mo u
nocJjie HHKyOaluu npoBouTe corfiacHo m.10.1 HacTosiero pykoBoacTBa.

10.2.3. Pacuet BIIKs (c pa3z6aBieHnemM) BBIMOTHSIOT 1O hOpMyIIe:

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

I'ne: X — pacuernoe 3nauenue bIIKs , mr/i;

A, B — KoHIEHTpamus pacTBOPEHHOIO KHUCIOpoJAa B  pa30aBICHHOU
aHaIM3UpyeMOoH MpoOe BOAbI COOTBETCTBEHHO JI0 U MOCJIE HHKYOAIINH;

a, b— KOHIIEHTpaIusi pacTBOPEHHOT'O KHUCJIOpPOJa B pa30aBISIONICH BOAE 10 U

MOCJIe MHKYOAIuu COOTBETCTBEHHO;

N = BennunHa paz0aBieHus (BO CKOJIBKO pa3 pa3daBieHo).

10.3. OnpenesieHne KMCJIOPOaA B ra3zax.

JIna pewrennss 3tord 3amaun ucnodb3yroT AKIIM-01T m u3mepurenbHyro
xamepy UKIIT.

JUist obecrnieueHUsT M3MEPEHMI KHCIOPOJa B Pa3psyKEHHBIX Ta30BbIX CMECAX
(HampuMep, B TONOYHBIX Ta3ax) aHAJIM3aTOp KOMIUIEKTYETCS YCTPOKHCTBOM
noarotoBkn razoBoit  mpoOel  YIIITI-01. C momomipio 3TOTO  yCTpOHCTBA
OCYIIECTBIISIETCS BCACBIBAHUE U OXJIAXKIACHUE AHAIM3UPYEMOTO Ta3a ¢ HOCIEAYIOIUM
OTJIEJIEHUEM CKOHJICHCUPOBAHHOW BJaru M HarHETAHHEM B U3MEPUTEIBHYIO KaMepy
ACpO,. MpunnunuansHas cxema YIII'TI-01 nokazana na puc. 10.3.
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Puc. 10.3 IIpunnunuansuas cxema YIIT'TI-01

JInst M3MEpeHuil NPOLICHTHOTO COAEPKAHUS KHUCIOpPOAA. B AbIXaTEIbHBIX
ra3oBbIX CMECAX, HalpuMmep, B ammaparax HCKYCCTBEHHOM BEHTWISIIIMU JIETKHUX
(MBJI), Hapk03HO-JBIXaTEIBHON almaparype, TMIOKCUKAToOpax M JIp. MEAUITUHCKOM
arnmaparype, HUCHOJIb3yIOT uaMeputenabhyto kamepy MK/, koTopyro BKIIOYAOT B
JbIXaTEIbHbIA KOHTYP.

Ecnn ananmuzarop OyAe€T HCHOJAB30BAaThCS Il HM3MEPEHHM CBEPXMAJIBIX
KOHUEHTpAIMl KUCI0poaa, HeoOX0oAuMO OTKanuOpoBath ero no «Homs pactBopy»
(cMm. . 9) unu cepTUPUUMPOBAHHOMY HHEPTHOMY Tazy (aproH, a3ot wiau CO, co
CTENEHBIO YUCTOTHI HE Xyxke yeM 99.999 006. %). KanuOpoBKy BTOPOil TOUKH MOKHO
IIPOBOJUTH MO aTMOC(EPHOMY BO3AYXY, HACBHIIIEHHOMY IapamMH, BOJbl B PEKHUME
«ABTokanmOpoBkay. Eciu B Bamem pacnopspkeHUr uMeeTcsl TTOBEpOUYHasl ra3oBast
cmech (III'C), conepkanue KUCHOpOJia B KOTOPOM OJIM3KO K BEPXHEMY AHANa30HY
u3MepeHus, To Bl MokeTe KanuMOpOBKY aHajau3aTopa MpoBecTH B pexkume «Crery
KaJOpoBKay (CM. 1. 9.).

Buumanme! [Ipu npoBeneHNM M3MEPEHUN MPOLEHTHOTO COAEPKaHUS KHUCJIOpoAa B razax
MOMHHTE, YTO OOIIEe AaBlCHHE aHAIM3UPYEMOro Ta3a B HM3MEpPUTENBHONH KaMmepe He OJIKHO
3aMETHO OTJIMYATHCS OT OApOMETPUYECKOro NaBieHUs. B Takux ciaydasx ¢ MOMOMIBIO PETYyNATOpa
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pacxoja ra3oB obecreybTe MUHUMAIBHO BO3MOXHBIN pacXo]] ra3za uepe3 U3MEpUTEIbHYI0 KaMepy.
Crnenute 4TOOBI HA YyBCTBUTENIBbHON MOBepXHOCTH AC HE OBLIO Karelb BOJBI.

10.4. AHAIUTHYECKHII KOHTPOJb KOHUEHTPAIMH KHCJIOPOAa B  MOTOKe
JKMJAKOCTe, HApUMEP B XMMHUKO-TEXHOJIOTUUYECKUX Mpolieccax MOJTOTOBKH BOJbI
Ha TOLI, I'POC, ADC.

Jlnsg pemieHus 3TOW 3aa4d B HAWJIYYIIEH CTENEHW TOAXOAUT BAPHUAHT
ucnosiHeHus ananuzaropa AKIIM-01T. Ananu3atopsl JOMKHBIyCTaHABIMBATHCS 110
MecTy Wi Ha mwurte. st 3Toro HEOOXOauMO Ha JIMHUH - BXOJ/la aHAIU3UPYEMOU
npoObl YCTAaHOBUTH PETYJSTOP AABJICHUS (Ipoccelib) U XOJOAWIbHUK. Perymstop
TABJICHUS JIOJDKEH O00eCTieunBaTh PETYIMPOBAHUE PACX0jla AHAIUZHPYEMOU TPOOBI
yepe3 uaMeputenbHyo kamepy AC B amamazone oT 2 10 50 m/gac. XoJoauiIbHUK
JOJDKEH 00ecTieunBaTh OXJIAXKACHUE aHATU3UPYEeMOn MpoOsI 10 Temmeparypsl 0 — 50
°C. C uenmpi0 yMEHBIICHUS BPEMCHH TPAHCIIOPTHOTO 3amma3fbiBaHus U 3()(HEKTOB
“moacoca BO3AyXa” PEKOMEHTyeTCsl aHaJIU3aTop YCTaHaBIINBATh B
HEMOCPEJCTBEHHOM  ONM30CTH  OT = HpoOooTOOpHOM  Touku. [lns moaBona
aHaIu3NpyeMon mpoObl K u3MepurTenbHor kamepe AC gomyckaercs MCIOJIb30BATh
TpyOKM W3 HepKaBerolled cranu uium TuOkyro TpyOky w3 I[IBX ¢ BHyTpeHHUM
IMaMeTpoOM He MeHee 4 MM U TOJIMHOW CTEeHKH He meHee 1 mMm. He nmomyckaercs
WCIIOJIB30BAaHUE TPYOOK W3 CHUIMKOHOBOW pe3uHbl. CIIMB aHATU3UPYyEMOUM MTPOOHI
JOJKEH OBITh CBOOOIHBIM. J[JIs1 ’TOTO BHYTPEHHUN JUaMETpP TPYyOKH JTOKEH ObITh HE
meHee 4 mm. [lepen m3mepurenbHON KaMepoW PEKOMEHIYeM YCTaHOBUTH (UIBTP
TOHKOW OYMCTKH, KOTOPbIA BbI MOXeETE 3aKa3aTh JOMOJIHUTEIBHO.

Jlnst oOecriedeHns BBICOKOTOUYHBIX HM3MEPEHUI KOHIIEHTpAIlMU KHUCIOpoaa B
MUKpPOTPAMMOBOM 00JIaCTH, MBI PEKOMEHAYEM TIIATEIHHO MPOBOAHUTH KaTUOPOBKY
HyJIeBON TOUukH (cM. 11.9.). [{ns KanmuOpoBKH BTOPOM TOYKH HCIIOIB3YUTE MPOIEAYPY
«ABTOKANMHOPOBKAY.

Ipn noaxmouenun m3meputenbHor kamepsl (MKIDK) x mpoboorbopHoit
TOYKE MCIOJIb3YWTE CTaHIAPTHBIE IEPEXOIHUKHU, KOTOpble Bl MOXKETE 3aKa3arh Mpu
HOKyIIKE aHaiau3aropa wWid 1o e-mail - (C HOMEHKJIATypol CTaHAapTHBIX
NepexoIHUKOB Bbl 'MoOkeTe 03HaKOMUThbCS Ha HameM caiite). [lpu ycTaHoBke
ACp0O,-03 mmu ACpO,-04 B u3MepuTenbHyl0 Kamepy yOeautech B HAJIWYUH
FEPMETU3UPYIONIETO pe3uHOBOro Koibua (cMm. puc. 3.9, 3.10). s obecnedeHus
HE3aBUCUMOCTH TIOKAa3aHUH OT CKOPOCTH IIOTOKA ~ YCTAaHOBHTE B TpyOKe
npo0ooTOOpHUKA pacxoa BOABI paBHbIM 2-50 s/gac. TpyOky, COEAMHEHHYIO C
BBIXOJIHBIM IITYLEPOM U3MEPHUTEIHHON KaMephbl, TIOJIOKUTE B CIIMBHOM JIOTOK.

10.5. AHaIMTHYECKUIT KOHTPOJIb KUCJI0POAA B IPUPOAHBIX U CTOYHBIX BOAAX.
Jlist pelieHus STOM 3a7adyd B HaWIydylledl CTENEHW TMOAXOAUT BAapPUAHT
ucnoysneHusa ananuzaropa AKIIM-01II, B KOMIIIEKT KOTOPOro BXOAUT CEHCOP
norpyxHoro tuna ACpO,-05. DTOT CceHCOp YCTaHABIMBAETCS B TIE€PMETUYHBIN
KOPITyC M3 HEp KaBEIOIlEH CTajlu U UMEET Ha/IeKHYIO 3a/eJIKy Kabels B Kopimyce (CM.
puc.3.3, 3.4). KambpoBky ananuzatopa AKIIM-01II MoxHO mNpOBOAUTH MO
atMoc(epHOMYy BO3/yXy, HachlllleHHOMY mapamu Boibl. s storo ACpO,-05 He
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TpeOyeTcss JocTaBaTh W3 TepMETHUYHOW suedikn. Jlist obOecrieueHus J1aBJICHUS
HACBIIIICHHBIX BOJISHBIX MAapoOB IIOCTaBbTE €r0 Ha (PUIBTPOBAIBHYI OymMmary,
CMOYEHHYIO BOJIOM M 3aIlyCTUTE Mpoleaypy «ABTokanuOpoBkay. [Ipu npoBeneHun
U3MEPEHUN B HEMOJBIDKHBIX JKUAKOCTAX, yiaepxkuBaiite ACpO,-05 3a kabenb u
coBepIIaiiTe KojebaTelabHble ABMXKEHUsI amruutyaon 10-15 cm yacroroit 10-30
KOJIeOaHUN B MUHYTY.

Jlst obecniedeHns: COXpaHHOCTU CEHCOpa MIPHU ero AKCIUTyaTalli B adPOTEHKAX
WU JAPYTUX OOBEKTaX C WHTCHCHBHBIM IEpPEMEHIUBAHUEM PEKOMEHIYEM CEHCOpP U
ero kabenb 3akpenuTh Ha mwTanre. [[ns ynodcTBa MoHTaxka u skcruryatanun AKIIM-

O1TT Ha OYMCTHBIX
COOpYyXeHUsAX Bbl
MOYKETE
npuoOpecTH
CIIELIUATIbHYIO
apMarypy.
[TpuHUMIIMaNBHAS
CXEMa - YCTAHOBKH
ACp0O,-05 B
A3POTECHKE c
MOMOIIBI0  TaKOH
apMarypsbl
MIpYBEJIEHA Ha PUC.
10.5.

1. AHanuzaTtop AKIMM-01.
2. CeHcop.
3. CucTtema norpyeHus.

Puc. 10.5 Cxema ycranoBku ACpO; B a9pOTEHKE C MOMOIILIO CUCTEMBI TIOTPYKECHHUSI.

10.6. AHaTUTHYECKUIl KOHTPOJIb KHCJI0POJAa B OMOTEXHOJOTMYECKNX MPoLeccax.

[ng pemieHuss 3TOM 3agayd B HAWJIYYIIE€W CTENEHW TMOAXOIUT BapHAHT
ucriogHenus  a"anu3aropa = AKIIM-01b, B  KOMIUIEKT KOTOPOro  BXOAMUT
crepunmnzyeMbiii ceHcop ACpO,-06. ITOT CEHCOP MOKET YCTAHABIUBATHCS B KPBIIIKY
dbepmenTepa uiK yepe3 CTaHaapTHhIE (PrIaHIbl B OMOPEaKTOPHI KaK OTEUEeCTBEHHOTO,
Tak W 3apyOexxHoro mnpousBoiacTB. Ilepen crepunmsanueit ¢epmentepa c
yctaHoBlieHHBIM B HeM ACpO,-06 HE06X01UMO OTCOEANHUTH KaOellb OT CEHCopa H
Ha €0 pa3zbeM HAKPYTHUTh 3alTUTHYIO 3artyiky. [Ipu 3ToMm HE00X01MMO yOeTUThHCS B
HaJIMYUH U LEJIOCTHOCTU FEPMETUZNPYIOLIEH MPOKIAAKHA B 3alIMTHOM 3ariyke. [Ipu
CTEpUIN3AINK CEHCOpa B OMOPEaKTOPE HA/IeBATh 3AIIMTHYIO 3aTJyIIKy HE TpeOyeTcs.

[Ipu npoBeneHMM aHATUTUYECKOTO KOHTPOJIS KHCIOPOJa B KYyJbTYpPaJbHBIX
KUAKOCTSIX ~ TEMIEpaTypHble  3aBUCUMOCTH KO3 (dUIIMEHTa  PacTBOPUMOCTH
KHCJIOPO/Ia, KaK MIPaBWIIO, HEM3BECTHBI. [103TOMY IpU NMPOBEIEHUH TaKMX U3MEPEHUI
4acTO IOJb3YIOTCA OTHOCHUTEIBHOU enuHuIe u3Mepenus - % Hac. B aToM ciryuae
ABTOKAJTMOPOBKY aHAJIM3aTOpa MPOBOJIAT MO aTMOC(HEPHOMY BO3JIyXY HACBHIIIEHHOMY
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napamM# BOJbI WM 110 TIUTATEILHON CpeJie HACHIIEHHON KUCIOPOAOM Bo3ayxa. B tex
cly4asx, Korna KodQpQHuIueHT pacTBOPUMOCTH KUCIOPOJa B aHAIM3HPYEMOH cpene
U3BECTEH, KaTMOPOBKY aHANIM3aTopa MOKHO NMPOBOAMTH B pexkuMme «CrnenuanbHas
KanuOpoBKay (cM. 1. 9).

11. TEXHUYECKOE OBCJIIY KUBAHUE AHAJIU3ATOPA.
Ecniu Bam ananuzaTop HyXKJaeTcss B TEXHUYECKOM OOCITY)KMBAHUM, PEMOHTE

WIN TIEPUOANYECKON TOBEPKE, CBSDKUTECh C CEPBUCHBIM IEHTPOM (DUPMBI «

» WIHA ¢ OMMKaARITUM O(QUIIMATBHBIM JHICPOM.

KonTakTHbIe TeneQoHbl OPUITHATBHBIX JUJICPOB pa3MEIICHBI HA HAIIIEM CalTe.

CepBUCHBII LEHTP BBINIOJHAET BECh

KOMIUJIEKC paboT MO0 TEXHUYECKOMY OOCTY)KMBAHHMIO aHAIM3aTOPOB U  UX

nepuoanueckor mnosepke B opranax ['OCCTAHJAPTa P®. C ycnoBusamu

pPOBeICHUsI 3TUX pabOT Bbl MOXKeTe 03HAKOMUTHCS Ha HAIIEM CaiTe.

11.1. DnexTpoHHBIN OGJIOK aHANM3aTOpa KpailHE PeKO HYXKIAeTCs B 00CIYyKUBAaHUU
U peMOHTe Omarojaps BBICOKOMY KayeCTBY IPOM3BOACTBA AaHAIM3AaTOPOB,
UCIOJIb30BAHUIO HAJCKHBIX KOMIUICKTYIOIIUX, MPOYHOCTH, TE€PMETUYHOCTH |
BBICOKOM CTEIEeHU MbUIEBIIAro3aluThl Kopimyca aHamsaTtopa (IP-65). Kaxabrii
aHAJIM3aTOp B KOMIUIEKTE C JaTYUKOM T[OABEPraeTcs MCHBITAHUSIM Ha
HAJECKHOCTh, MPOXOAUT MPEANPOJAKHYIO HOJATOTOBKY M TECTUPOBAHHE
paboTOCIIOCOOHOCTH  €r0 OCHOBHBIX OJOKOB. B mnepuomnueckoid 3ameHe
HY’KJIA€TCsl TOJIbKO OaTapeiika, yCTaHOBIIGHHAs B HIDKHEM OTCEKE aHalnu3aTopa.
Kak npaBuiio, 3amena Oarapeiiku OCYLIECTBISETCS MNPU. KaKIOM BTOPOM
TEXHUYECKOM OOCITy)KMBAaHUU aHaAJIU3aTopa Iepe] MPEeACTaBICHUEM €ro IJis
exeroaHoi nepuoanueckoi nosepku B opransl OCCTAH/IAPTa PO.

11.2. AmnepoMeTpuyecKkue CEHCOpbl Ornarofaps OpPUIMHAIBHBIM TEXHUYECKUM
pPEUICHUSIM, UCIIOJIb30BAaHMIO OJAarOPOJIHBIX METAJIOB U BBICOKOMY KauyeCTBY
HPOM3BOJICTBA MMEIOT HEOTPAHUUYCHHBIA CPOK CIyXObl. B TO e Bpems
CEHCOPBl HYXXJAIOTCA B TMPOBEACHUU MEXKPETJIaMEHTHOTO -OOCITY>KUBaHUS,
BhITIONTHsIeMoro [lotpedutenem B mpoiiecce skcrutyatanuu. K 3tum padotam
OTHOCSITCS 3aMeHa MEMOpaHHOrO KoJmayka U TeJIMeBOro  pacTBopa
anektposmra (cMm. 1. 3, 4). IlepuoaMYHOCTH 3aMEHBI DJJIEKTPOJUTAa U
MeMOpaHHOI'0 KOJMayka 3aBUCUT OT YCIIOBHM JKCIUTyaTallud aHalIu3aTtopa u
JIOJKHA TIPOBOJIUTHCS HE peke 1 pa3a B rof, a TaKkKe B CIASAYIONIUX CIydasx:

e HapymeHna 1el0CTHOCTh MeMOpaHbl. BHENIHUM NPU3HAKOM 3TOTO CIyXKaT
BUJIMUMbBIC KaleJIbKU 3JIEKTPOIUTA HA TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAK¥Ke
3HAYUTEIbHOE YMEHBIICHUE YPOBHS AJIEKTPOJIUTA B KOPIIYCE CEHCOPA;

e MeMOpaHa BBITSHYJIACh U HE JIOCTATOYHO CHJIBHO HATATHUBAETCS TOPIIOBOM
YacThIO CTEKJISTHHOW TWib3bl (cM. puc. 4.2). [IpusHakoM ciiaboro HaTsHKEHUS
MeMOpaHbl SIBIISIETCS 3HAYUTEIbHOE CHUIKEHHE OBICTPOJEHUCTBUSI U BBICOKOE
3HAQYEHME OCTATOYHOrO TOKa CEHcopa Ipu HaxoxaeHuu ceHcopa B «Homb
pacTBope»;

e [lokazanusi aHamu3aTopa IPU HU3MEPEHUSAX WM KaTUOPOBKE IO BO3AYXY
HECTaOUJIbHBI U UMEIOT OOJIBIIION Apeiid.
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Eciu B ceHcope BO3HMKIA Kakas-TO HEMOJA/IKa, IPEXKAE BCEro MpPOBEpPHTE
[EJIOCTHOCTh Kaleds W CTeKJISIHHOM TWib3bl. Hanuuyue TpemuH M CKOJIOB Ha
cTekisiHHOM ruib3e AC cBuuerenbcTByeT o HecoOmoaenun I[lorpedurenem mep
npenocTopokHoctu (cMm. 1. 6). Heakkyparnoe oOpamienne ¢ AC u HecoOoieHne
MEp MPETOCTOPOKHOCTH MOKET MPUBECTU K ero yrpare. [Ipu BbIsICHEHUM TPUYMH
OTKa30B MOTYT OKa3aThCsl MOJIE3HBIMU TecThl paboTocnocodHoctn AC. DTU TECThI
MOXKHO TakXe IMpOBOJUTH MPU 3aMEHE MEMOpPAHHOTO KOJayka U - pacTBOpa
ANEKTPOIUTA.

Tect Nel. [IpoBepka cCONPOTUBICHUS N3OSN MEXIY KaTOAOM U aHOJIOM.

I. CHumuTe MemOpaHHBIA Kodmadok - (cM. puc. 3.7, 3.8) u mpomoiite
ANEKTPOAHBIM aHcaMOJb B JUCTWUIMPOBaHHOM Bojxe. C  MOMOUIBIO
GuIbTPOBATILHON OyMaru yJajMTe Karuid BOJABI M THIATEIBHO MPOCYIINUTE
TOPIIOBYIO YaCTh CTEKJISTHHOM T'MJIb3bI.

2. B riaBHOM MEHIO BOWJIUTE B OIIIMIO JUATHOCTUKA CEHCOopa. (M. 11. 8.4).

3.. Ecnu Tok ceHncopa (IceHc) umeet Oau3Koe K HYJIO 3HaueHue (cM. puc. 8.4-
20) u comocTtaBUM ¢ BenuyuHOM ocraroyHoro Ttoka (L ocrt), TO
CONMPOTHUBJICHUE M3OJISIUM HAXOJOUTCS B IMpeienax HopMmbl. Eciu Tok
CEHCOpa 3HAYUTENBHO OTJIMYAETCS OT HYJIsA, NONpPoOyHTe O0Jee TIATENbHO
BBIMOJIHUTE T. | HacTtosimiero tecta. BpICOkOe 3HAUY€HWME TOKa CEHcopa
CBUJIETEIbCTBYET O HAPYLIEHUH CONPOTHUBICHHS H30I1HH. K BO3MOXHBIM
NPUYUHAM CJIEIYeT OTHECTH HapyLIEHUE LIETOCTHOCTU KaOels, TPEUIUHBI
WM CKOJIBI B CTEKJIIHHOM T'HIIb3€, @ TAKXKE MOIAaJaHue BJIard WK CyJibpura
HaTpHs B pa3beM ceHcopa. B mocienHem ciayyae cieyeT IpOMBITh pa3beM
JUCTWJIMPOBAHHOW BOJOW, a 3aTeéM TUIATEJbHO MNPOCYIIUTH B TEUECHUE
HECKOJIBKHMX CYTOK IpH Temreparype omuskoit k 40-60 °C.

Tect Ne2. [IpoBepka natumka TemriepaTypbl U MPOBEPKA PeaKIMu CeHcopa Ha

Baie gpixanue. TOT TeCT BBITIOJIHIETCS MOCTE BhIMOIHEHUs TecTa Nol.

1. B okHe «/luarHocthka ceHcOpa» HaOJIOJANTE 3a TOKOM MPOTEKAIOIIUM
yepe3 ceHcop (Icenc) m mokazanusamu temnepatypsl (T). BoseMure cencop
3a MJIaCTMACCOBYIO JIeTajlb U BBIJOXHUTE Ha CTCKIISIHHYIO THJIb3Y CEHCOpa,
HaIpasJIsisi CTPYIO ajlbBEOJISIPHOTO BO3AyXa Ha TOPIOBYIO YaCcTh CTEKJISTHHOU
rune3bl. Ecim TeMmeparypa okpyskaromiero Bozayxa Huke 35 °C, To
nokazanusi Temneparypsl (T) M Toka ceHcopa JOJIKHBI BO3PACTaTh.
VYBenuueHne ToOKa ceHcopa OOBSACHAETCS TEM, 4YTO - HAa TIOBEPXHOCTU
CTEKJITHHOM T'HJIb3bl KOHJIEHCUPYETCS Blara U3 ajJbBEOJIIPHOTO BO3AyXa U
AIIEKTPUYECKAs 1IeTh MEX]TYy KaTOJ0M U aHOJIOM 3aMbIKAETCS.

2. Ilo w™epe wucnapeHusi ~BJard CO CTEKISIHHOW TWJIb3bl  TOKa3aHUS
TEeMIIepaTyphbl U TOKa ceHCOopa OyAyT YMEHBUIATHCS, CTPEMSCh K MPEKHUM
3HaueHusAM. Takoe TOBEIEHHE CEHCOpa CBUJETEIBbCTBYET 00 OTCYTCTBHH
oOpbIBOB B Kabene u pazbeMme cencopa. Eciam Tok ceHcopa He U3MEHseTCs,
nonpoOyilTe HOrpy3UTh TOPILIOBYIO YacTh CTEKJISIHHOW T'MIJIb3bl B CTaKaH C
TUACTUIIIMPOBAHHOM BOJOU. [Ipn 3TOM aHO/ ceHcopa JOJKEH HAXOJIUTHCS B
Bojie. Eciin aTa onepaiusi He MpuUBeia K 0KUAAEMOMY pe3yibTaTy, TO IO-
BUJIMMOMY, K KaOelo CeHcopa MPUKIAAbIBAIUCH HEAOIYCTUMO BBICOKHE
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MeXaHU4ecKue ycuius (CM. 1.6), 4To PHUBEIO0 K OOPBIBY aHO/IA UJTK KaToa.
B sTOM ciydae CBSDKUTECh C CEPBUCHBIM LIEHTPOM
. PeMOHT Takoro ceHcopa BO3MOXEH TOJbKO B Cilydae 0OpbIBa
kabens y pazbema. [Ipy HETOMYCTUMO BBICOKUX MEXaHUYECKUX Harpy3kax
Ha Ka0enb MOXKET TakXke MPOU30UTH OOpBIB MPOBOAOB KaOessl JaTdyuka
TeMIiepaTypbl. B 3ToM ciiydae Ha nucmiiee BBICBETUTCS HAAMMUCh «JlaTunk
HE TOJIKJII0UYEH». B 3TOM cilydae Takke CBSHKHTECh C CEPBUCHBIM IIEHTPOM

11.3. N3mepurenpHas Kkamepa.

[Ipu npoBeneHUU aHAIMU30B ‘B MOTOKE >KUIKOCTEH, COJEpKalluX OO0JbIlIoe
KOJIMYECTBO B3BEIICHHBIX YACTHUI, Ha BHYTPEHHEH MOBEPXHOCTU H3MEPUTEIHHOU
KaMepbl MOSBISIOTCS OTIIOKEHHS, YXY/IIIAIINE €€ TMPO3payHOCTh. B 3TOM citydae
Bam ciienyer ee MpOYNCTHTH C MOMOIIBI0 MapieBOTO TaMIIOHA, 3aKPEIUICHHOTO Ha
nepeBsHHON manouke. Jmst 3¢(HEeKTUBHOCTH OYHMCTKH MOXKHO WCIOJB30BaTh JIIOOBIC
MOIOIIIME CPEJCTBA, HAPUMEP CTUPATIbHBIA MOPOIIOK. Mcnoap30BaTh pacTBOPUTENIN
He pexoMmeHayercs. [Ipu mpoBeneHNN YUCTKU M3MEPUTETHHON KaMephl JKeIaTelbHO
TaK)k€ TPOMBITH OOpaTHbIM Kiamad (cMm. puc.4.5, 4.6). s wuckirodeHus
BO3MOXKHOCTH 3aCOPCHHSI H3MEpPUTENBHON KaMepbl IeAeco00pa3HO YCTaHOBHTH
(GUIBTp TOHKOM OunCTKH (M. 1. 1, 1. 4.3).
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12. BO3MOYKHBIE HEITIOJIA/IKA 1 CITOCOBbI UX YCTPAHEHMUA.

Buemnue nposiBneHus

BepositHble MpUYKHBI

CrnocoObl ycTpaHeHust

HC IIOAKIIIOYCH»

2.. O6psIB Kabems

1. Anammsatop He | Beimen u3 CTPOsI | 3aMEHUTH MTPEIOXPAHUTEIb.
BKJIFOYAETCS IPEIOXPaHUTEIh

2. Ha gucninee ananu- |I. Cencop He mnoaxitoueH K | OTKpbITh BHYTPEHHUM = OTCEK
3aropa 3aropaeTrcs | aHaJIM3aTopy aHaJIM3aTOpa M MOJKIIOYHTH
coobmenne «CeHcop CEHCOp

CBsiKUTECH C  CEPBUCHBIM
LIEHTPOM I10 BOIPOCY PEMOHTA
WJIU 3aMEHBI CEHCOopa

3. Ilokazanmsa  He
YyBCTBUTEJIbHBI K
W3MEHEHHUIO
KOHIIEHTpAIUHU
KHCJIOPO/Ia.

1.BbIcox pactBop
AIEKTPOIINATA

2. OOpbIB Kabens

JlomuTh pacTBOp 3JEKTPOJIUTA
WM 3aMEHUTh MEMOpaHHBIN
KOJITTAa40K

Beimmonaute Tect Ne2 (cm.
n.11). Ilpu oTpunarensHOM
pe3ynbTare = CBS3aThCsl €
CEpPBUCHBIM TIEHTPOM (HUPMBI
M0 BOMNPOCY PEMOHTA WJIH
3aMEHbI CEHCOpa

4. ITpu xanuOpPOBKE 110
«Honp pacTBOpy»
CEHCOoP UMeeT
OOJIBION OCTATOYHBIN
TOK

Hapymeno  conporuBieHue
M30JSIHUU B CEHCOPE WU B
pazpeme ceHcopa

[Ipon3BecTr BHELIHUN OCMOTP
CEHCOpa W BBINOJHUTH TecT
Nel.  Ilpm orpuunaTenbHOM
pe3ysibTaTe - CBS3aThCI  C
CEpPBUCHBIM IIEHTPOM (HUPMBI
[0 BOIPOCY pPEMOHTA WIIH
3aMEeHbl CEHCOpa

5. Ilokazanusi cencopa

HeCcTaOUJIbHBI BO
BpEMEHU npu
MMOCTOSIHHOM
KOHIEHTpAIUU
KHCJIOpO/Ia.

1. Hapymena 1nemocTHOCTb

MeMOpaHbI

2. MewmOpaHa BBITSHYJACh
u3-3a MIPEBBIICHUS
TEMIIepaTypbl WIW pacxoja
BOJIbI

3aMeHUTH MeMOpaHHBIN
KOJITIA40K

Ob6ecnieunts TpeOOBaHUSA TIO
TeMIlepaType U pacxojly BOJbI
yepes U3MEpPUTEITHHYIO
Kamepy. 3aMEHUTH

MeMOpaHHbBIN KOJITTau0K

6. Ilocne BrirOUEHUS
aHanau3aTropa  BBIXOJ
Ha pabouyuil pexum
npesbimaeT 20 MUHYT

Paspsimunace OGatapetrika

3aMEHUTH MAJIbYUKOBYIO
Oatapeiiky

7. beicTponencrBue
CEHCOpa CYLIECTBEHHO
YMEHBIIWIOCH

MeMOpaHa BBITAHYIACH
u3-3a MPEBBILICHUS
TEMIIepaTypbl WIH pacxoja
BOJbI

Obecnieuntp TpeOOBaHUSA TIO
TeMIIepaType U pacxoay BOJAbI
qyepes U3MEPUTEITBHYIO
Kamepy. 3aMEHUTh
MeMOpaHHbIA KOJAYOK






