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1. HASBHAYEHUE U OBJIACTb IPUMEHEHUSA
Anammzatopsl  kuciopoga AKIIM-1-02I" (B pmanbHeiimeM - aHaIM3aTOPHI)
NpeAHa3HauYeHbl MJI1 MNPOW3BOACTBEHHOIO aHalv3a KOHILIEHTPAIMU KHUCIopoAa, M
TEeMIIepaTyphl B Ta3000pa3HBIX CpeIax.

AHanu3aTopbl MpEeJHAa3HAYEHbl i1 SKCIUIyaTalldd B MPOMBIIUICHHBIX U
71a060paTOPHBIX YCIOBUSX MPH TEMIEpaType OKpyKaromied cpeasl oT muHyc 20 1o
wrroc 60 °C u temreparype aHanuzupyemoii cpeasl ot 0 10 50 °C, oTHOCUTENBHON
BiakHocTH Bozayxa 100 % mpu temmneparype 25 °C u arMOcepHOM JaBJIEHHH OT
84.0 no 106.7 xIla (ot 630 10 800 MM. pT. CT.).

AHaU3aTOpbl OTHOCATCS K:

Bu1aM kinuMmaTtndeckoro ucronnenus Y3 u T1 mo I'OCT P50444-92;

rpymnmne 2 B 4aCTH BOCHPUHUMAEMbIX MexaHnueckux Harpy3ok no 'OCT P50444-92;
0 DJIEKTPOOE30MaCHOCTH AaHAIU3aTOPhl  YIOBIETBOPAIOT TpedoBanusam ['OCT
P50267.092 u BbINOMHEHBI 110 Kiaccy 3amuThl 11, Tuna B. AHanu3aTopsl BBIOIHEHBI
B TEPMETHUYHOM BOJIOHEIIPOHHUIIAEMOM KOPITyCE CTETIEHH MblieBIaro3amursl [P-65.

2. YCTPOMCTBO U NPUHIUII JEVMCTBUA AHAJIU3ATOPA

Puc. 2.1. Buemnnii Buj ananuzaropa kuciopoaa AKIIM-1-02 (suueBast ctopoHa).
1. M3mepurenbHoe yctpoiictBo AKIIM-1-02.
2. KnaBuarypa.
3. KnaBuia «Bxi/Bsikmy.



4. T'paduyeckuid JUCIUICH..
5. KiaBuia BKIFOUEHHUS/BBIKIIOYEHUS [TOACBETKH.
6. M3mepurenbHas KaMepa C YCTaHOBJICHHBIM aMIIEPOMETPUUECKUN CEHCOPOM.

PI/IC 2. 1 1. BHCHIHHH BH/JI aHAJIM3aTOPa KUCIOPOJia AKHM-] 02 (601(013516
CTOpPOHBI).
1 — pememoxk
2 — u3MepuTeIbHas KaMepa ¢ aMIEPOMETPUUECKUM CEHCOPOM
3 — KaTyKa s yKIaaKku Kadems
4 — rHe3710 1S NOAKIIOUEeHHS OJI0Ka TUTaHUs
5 — rHe3110 il noakiIroueHus kaoens RS-kanana (RS-232)
6 — pa3beM JJIs OAKIIIOUEHHS aMIIEpOMETPUUECKOr0 CEHCopa
7 — neprKartenb sl KpEeIICHU U3MEPUTEIbHOU KaMephbl
8 — BUHTBI COEJIMHSIONINE BEPXHUI U HIXKHUN OTCEKH aHAIU3aTopa
9, 10 — HYXKHUI 1 BEPXHUN OTCEKU aHAIM3aTOpa
11 — MecTo pacnonokeHrue akKymyJisiTopa.

AHaJIM3aTOP COCTOUT W3 HU3MEPUTENBHOTO ycTpoiictBa 1 (cm.. puc. 2.1) u
aMIepoMeTprUUIEcKoro ceHcopa 6. OH umMeeT NMPOYHbINA, JTUTOW BOAOHENPOHUIIAEMBbI
KOpIYC CTENEHM MbuieBnaro3amutel [P-65. Ha nmuneBoi nanenu
aHajgu3aTopa pacmojiokeH rpaduueckuil gucried 4 wu
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KiaBuatypa 2. Jucnien UMEET TMOJACBETKY, 4YTO OO0JIer4yaeT Imo0JIb30BaHUE
aHAJIM3aTOPOM B 3aTEMHEHHBIX MOMeIIeHUAX. Kopnyc aHanu3aTopa COCTOUT U3 ABYX
otcekoB 9, 10 (cm. puc. 2.1-1), repMETUYHO COEAUHEHHBIX MEXKIY COOOM ¢ MOMOIIBIO
IIECTH BUHTOB &, PacCIOJOKEHHBIX B YINIYOJEHUSX HIDKHEro orceka. Ha 6okoBoit
MMOBEPXHOCTU HMXKHEr0 OTCEKa 9 ¢ JIEBOM CTOPOHBI pacmloJioKeHbl THe3na 4,5 nid
NOAKJIIOUEHHS Osioka nutanus u kabens RS-kanama (RS-232 unm RS-485). C npasoit
CTOPOHBI PACIIOIOXKEH Pa3zbeM 6 JJIsl MOAKIIOUCHHUST aMIIEPOMETPUUECKOTO CeHcopa 2.
Jnsa  yxnaaku kabens ACpO, mnpeaycmoTpeHa karymika 3. Jis KperuieHus
n3mepuTenbHoil kamepbl ¢ ACpO, npeaycMOTpeH JepxkaTeib 7, 3aKpEeIICHHbIM Ha
karymke 3. Jns KperuieHusl aHanu3aTtopa Ha MNPOOOOTOOPHBIX TOUYKAX WM «IIO
MECTY» HU3MEPEHHUs MPEAHA3HAUYECH PEMEIIOK |, 3aKperyIeHHbIN MOJ KaTylmKou 3 Ha
HIDKHEM OTCEKe 9 aHanmu3zaropa.

AHanuzaTop paboTaeT TMOJ YyOpaBICHUEM MHUKPOKOHTpOJIJIEpa W HUMEET
npoctoil M ynoousii st Ilonmp3oBarenst mporpammubiil uHTEepdeiic. bombiioii
rpaduyecKkuil TUCIUIeH U KaBUaTypa U3 BOCHbMH KJIaBUII MO3BOJISIOT [lomp30BaTento
yIOpaBisiTh pabOTON aHaIM3aTOpa, OCYIIECTBISTH pa3MYHbIE BHJABI HACTPOCK U
KaJIMOPOBOK, 3allMChIBaTh W BBIBOJUTH WH(OpPMAIMIO HAa AHUCIUICH aHaIu3atropa,
KOMITBIOTEp M Jp. BHEIIHUE YCTpoHCTBa. BiitoueHue (BBIKIIOUCHHME) aHAIU3aTopa
OCYILIECTBIJISIETCS C TOMOIIBIO KiaBumu 3 (cMm. puc. 2.1), mpu 3ToM HEOOXOAUMO
YIAEPKUBATh €€ B HAXKaTOM COCTOSIHUU B TeueHue 5 cek. Bxmouenue Ha 30 cek. u
BBIKJIFOYEHHUE TIOJICBETKH JUCIUIES OCYIIECTBISETCS C MoMollbio kiaBumu 4. Jlns
yYBEIIMYEHUS] BPEMEHHU JIEUCTBUS MOJICBETKH 0 3 MUH. HEOOXOUMO Ha)KaTh KJIABUIILY
NepeMeIeHUs] Kypcopa «BIIPABO», «BJIEBO», WU «BBEpX». YIpPaBJICHUE
aHaJIM3aTOPOM OYEHb MPOCTOE U CBOJUTCA K BBHIOOPY HYXXHBIX onmuil «MeHo» u
OTBETaM Ha BOINpPOCHI myTeM Haxatus kiaBuil «Jla» (Brom) u «Her» (Otmena).
OyHKIMEW YEThIPEX KIABHUII CO CTPEIKAMHU SIBISETCS IMEPEMEIICHUE Kypcopa Ha
IUCIUIEE aHaJIW3aTopa WM YCTAaHOBKA BBOJUMBIX LHU(PP MNOJOOHO KIIABHUILAM
«Oonpiie» «Menble». KnaBumm «BmpaBo», «BieBo» Takke HCHOIB3YIOTCS IS
MEePETUCThIBAHUS CTPAHUI] OJIOKHOTAa WM MPOTOKOJA. AJTOPUTMBI YNPaBICHUS
MOCTPOCHBI TAKMM O0pa3oM, 4YTO aHaJIU3aTOp «BEIET» OIleparopa, HUCKIYas
BO3MOXXHBIE OIIMOKH B €r0 padoTe.

WNurtepgeiic  Ilonmp3oBaTenss W OPOrpaMMHOE  OOECHEUYEHHE  PEeaTU3yloT
BBHITIOJTHEHUE CIEAYIOMUX GYyHKIIUNA U PSKUMOB padOTHI aHAIM3ATOPA!
- YCWJICHHE CUTHAJIOB aMIIEPOMETPUUYECKOr0 CEHCOpa M BCTPOEHHOTO JaTyhKa

TEeMITepaTyphl, UX TPeoOpa3oBaHNe U OTOOPAKEHHE HA JUCIUICE,

- CaMOJMarHoCTUKY pabOTOCIOCOOHOCTH aHAIM3aTOpa U aAMIIEPOMETPUUECKOrO

CEHCOopa;

- BbIOOp U3MepSAeMOW BENWYMHBL: [MapUUAIBLHOTO JABJICHUS KHUCJIOPOJa,

MPOLIEHTHOTO COAEPKAHUS UM MAaCCOBOW KOHIIEHTPALUU;

- BbIOOp yAOOHOW 1Jsi omeparopa €IUHHUIBI H3MEPEHUS C BO3MOXKHOCTBIO

MOCJEAYIOIINX MEPEXOJOB B IPYTUE €IUHUIIBI;

- KaIMOpOBKY aHAIM3aTOPa [0 MOBEPOYHBIM T'a30BbIM CMECSIM, aBTOMATHUYECKYIO

KaJTMOPOBKY 1O aTMOC(HEPHOMY BO3/IyXY HACBIILIEHHOMY ITapaMu BOJIbI;



- YCTaHOBKY BEPXHEro0 W HW)XHEro MpeJeioB cpabaTblBaHMs CUTHAIM3ALUU C
ABTOMATHUYECKUM ONpe/IeTICHUEM 30HbI TUCTEPE3UCA;

- BO3MO>KHOCTh BHECEHHS] KOPPEKLIUU B MOKAa3aHUs aHAIU3aTOpPa B 3aBUCUMOCTH
OT 0apOMETPUYECKOTO AaBICHUS U COJICHOCTH;

- aBTOMAaTHUYECKOE YCTPAHEHHE CUCTEMATHYECKUX MOTPENIHOCTEe H3MEpEHUH,
00ycnoBIEHHBIX 3(P(HEKTOM «OXJAXKIACHUS MEMOpPaHB» U «IOTPEOICHUEM)
kucioposa camum AC;

- mepeaady MHGOPMAIMKM HA KOHTPOJUIEp WiK nepcoHanbubiil komnbiotep (1K)
¢ momotibio nudpoporo kanaima RS-232;

- MPOTOKOJUPOBAHHE OTCUETOB TIOKA3aHMM aHAIM3aTOpa BO BHYTPEHHIOKO
SHEPrOHE3aBUCUMYIO0 TMaMATh C 3aJaBa€MbIM I[E€PUOJIOM, BO3MOXHOCTb
nepenayu 3anpoTOKOIupoBaHHBIX AaHHBIX Ha [IK u BeIBoja Ha aucmuien
aHaJIM3aTOpa B TAOJMYHOM WM IpaduIeCKOM BUJIE;

- 3aluch OTCYETOB IOKA3aHHWM aHajau3aTropa MO KOMaHJE C KJaBUAaTyphl B
ANIEKTPOHHBIN OJIOKHOT C BO3MOXKHOCTBHIO UX mepenaun Ha [IK u BbIBojga Ha
JUCIUIeH aHamM3aTopa;

Ipunuun padoTsl aHAJIU3ATOPA.

PaGora ananmm3aTopa OCHOBaHa Ha TMOJSPHU3ALMUA KaTO/la OTHOCHTEIIBHO
BCIIOMOTaTEJIbHOIO AJIEKTPOJA U U3MEPEHUH TOKA JIETIOJISPU3AINU, BO3HUKAIOIIETO B
pesynbTate nud@y3un KUcIopoaa U3 HMCCICAYEMOW KUAKOCTH U TOCIEIyIONIeH
ANEKTPOXUMHUYECKON PEAKIIUU €0 BOCCTAHOBJIEHUS, IPOTEKAOIIEH MO CXEME

0, + 2H,0 + 4e~ = 40H~ (1)

Curnanet AC ¥ JaTyuka TEMIIEpaTypbl YCUJIMBAIOTCA B MPEIBAPUTEIHLHOM
ycunurene, Hopmupytorcs U noaatorcss Ha ALIL TTociae BHeCeHUS aBTOMAaTHYECKHUX
KOPPEKIMi Ha TeMIIepaTypHYI0 3aBHCHUMOCTb Kod(h(]HIMeHTa MPOHHUIIAEMOCTU
KHUCIIOpOJa B Ta30MPOHUIIAEMON MeMOpaHe W/MIW TeMIEpaTypHYH 3aBHCHUMOCTH
Koa(duIeHTa pacCTBOPUMOCTH KHUCIOpOa B BOJIE, OJYYCHHBIA B M3MEPUTEIHHOM
YCTPONCTBE cHUTHajd OTOOpakaeTcs Ha MJUCIUIEe aHalu3aTopa B BBIOPAHHOM
orneparopoM eaunuie usmepenus. OmgHoBpemeHHo curHan AC mpeoOpasyercs B
TokoBbIM curHan 0 — 5 wm 0/4 —20 MA. Curnan AC B uudpoBOM BHAE MOMKET
nepeaaBaTtbesi Ha KoMmnbroTep uepe3 RS-232 wnm RS-485. PesynbraThl M3MepeHHit
MOTYT TaKXe 3alUChIBAThCSl B YHEPrOHE3aBUCUMYIO MaMsITh B (opMaTe BHIOPAHHOTO
IPOTOKOJIA (HEeMpEePbIBHAS IMCKPETHAS 3aMCh) U B 3JIEKTPOHHBINA OJIOKHOT.

O61mmue cBeieHUs M0 KATUOPOBKE aHAJIU3ATOPA.

Curnan AC sBaseTcs JWHEWHOW (YHKIMEH NapIHalbHOTO —JIaBICHUS
kuciopoza. [ToaToMmy nist KaTMOpOBKH aHATM3aTOpa HYKHO UMETh BCETO JIBE TOUKH:
ATAJIOHHYIO HYJIEBYIO TOUKY (HampuMep BOJHBIN pacTBOP CyJb(PUTA HATPUS, YUCTHIN
a30T, aproH WJIH Jp.) U CPely C U3BECTHBIM MapUUaIbHBIM JaBJIECHUEM KHUCIOpOAa,
Hanpumep armocepHbrii Bo3ayX. [loHATHO, YTO OT TOYHOCTH KaTHMOPOBKH
aHajau3aTopa 3aBUCHT TOYHOCTh HM3MepeHuil. Tak, Hampumep, NMpu HU3MEPEHUSX B
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00J1acTH HU3KUX 3HAUEHUI KOHLUEHTpaLUi KUCIOpoJa TOYHOCTh aHajlu3a B OOJIbIIeH
CTENEHU 3aBUCUT OT TOUYHOCTHU KaJIMOPOBKM HYJIEBOW TOUKH, U HA0OOPOT, TOUHOCTh
U3MEpEHU B o0slacTU OOJBIIMX KOHLEHTpALMil Kuciopoga B OonblIeH CTENEeHU
3aBHCHUT OT TOYHOCTH KaJIMOPOBKU aHAIM3aTOPa [0 BO3AYXY.

B ananusarope peain3oBaHbl CIEAYIOLUINE BU/IbI KAJTHNOPOBOK:

e KaJMOpOBKA MO HYJIEBOU TOUKE;
® aBTOMarMyeckas KanuOpOBKa MO BO3AYXY;

KanubpoBka HyJIEBOI TOUKH.

IIpu u3MmepeHusax B 00JIaCTU MajbIX KOHLEHTpaUUd KHCIOpOJa, OLIMOKH,
CBA3aHHBIE C HETOYHOCTHIO KaJIMOpPOBKH HYJIEBOW TOYKH, MOTYT IPUBECTH K
3HAYUTEIBHBIM OmIMOKaM wu3MepeHuid. [l oOecrneueHrs BBICOKOM TOYHOCTH
U3MEPEHU KOHUEHTpAalMil KHUCIOpoJa B OOJACTH HHM3KHX  KOHIEHTPALMA
PEKOMEH/IyeM TIIATEIbHO MPOBOIUTH KATMOPOBKY HYJIEBOW TOUKH. J{J1si KaInOpoBKH
TOW TOYKH MO>XHO HMCIOJIb30BaTh BOJHBIM pacTBOp cyib(ura Hatpus Na,SO; unm
ra3pl BBICOKOM YHCTOTHI, HE cojepamme kuciopoa. KamnbpoBka HyneBOW TOUKH
IIPOBOJMTCS B MPOLIECCE NMPOU3BOACTBA U IPU NOATOTOBKE aHAJIIM3AaTOPOB K IOBEPKE.
B cwiy manocth W BBICOKOM CTaOMJIBHOCTM TOKOB YTE€UKH CEHCOPOB JIaHHAs
IIPOLEAYpa B MPOLECCE IKCIUTYATAL[UX HE TPOBOAUTCS

ABTOKanMOPOBKA M0 BO3AYXY.

JUiss ucKitoueHHsT OMMOOK KaTMOPOBKHM, BO3HUKAIOIIMX M3-32 W3MEHEHUS
BJIQKHOCTH BO3/lyXa, AaBTOMATUYECKYIO0 KaTHMOPOBKY HEOOXOIMMO MPOBOIUTH IO
BO3/1yXY, HACBIILIEHHOW ITApaMH BOJBI.

[Ipu mpoBeneHMH aBTOMATUYECKOW KaIMOPOBKHM IO BO3AYXY aHAJIM3aTOP
AKIIM-1-01T" u3mepsier Temnepatypy MeMOpaHbl C MOMOIIBIO BCTPOEHHOro B AC
JaTYuKa TeMIepaTypbl W KOMIIEHCUPYET TEMIEpPaTypHYI0 3aBUCUMOCTb €€
IPOHULIAEMOCTHU O KUCIOPOAY. 3aT€M PaCCUUTHIBAECTCS YpaBHEHUE KAIMOPOBOYHOM
IPAMOM, IIOCTPOCHHOM B KOOPAUHATAX: pacyeTHOE 3Ha4eHUE (PO;)pacy OT HCTHHHOTO
(pO2)uer B KanuOpoBouHOM cpene. bmaromaps sTomMy KaauOpoBKa M HM3MEpPEHUs
BEJIMYMHBI MPOLIEHTHOTO COJIEpXKaHUsI KUcIopoja (eAUHUIBI u3MepeHus: 00. %)
MOTYT TIPOBOIUTHCS mpu Temmeparypax ot 0 mo 50 °C. VHTe/iekTyaabHbIC
anroputMbel  AKIIM-1-01T" mo3Bomsitor Bam mpoBoguTh KanuOpoBKYy B 00O
BBIOpDaHHOM €AMHUIIE U3MEPEHUs, a 3aTeM MPU U3MEPEHUAX NEPEXOAUTH B JIFOOYIO
Ipyryto eauHuny usMmepenus. llpu stom He TpeOyercs emie pa3 NPOBOAMTH
KaTuOpOBKYy. AHAIU3aTOp CaMOCTOSTENBHO OMPEACTUT HEOOXOJUMOCTh BHECEHUS
T€X WJIA HWHBIX TEPMOKOMIIEHCALMH, BBIIOJHUT BCE HEOOXOAMMBIE MEPECUETHI,
CBSI3aHHBIC C N3MEHEHHEM KaK U3MEPSIEMOMN BEJIMYMHBI, TaK U €AVHULIBI N3MEPEHUS.

Koppekuus Ha n3mMeHeHne 6apoMeTpUUYECKOro 1aBJIeHUS.

N3mepsiembie BennuuHbl «IIponieHTHOE coaepkaHue Kuciaopoaa B razax» (00.
%) He 3aBUCAT OT OapomeTrpuueckoro pamieHus. Tak kak curHan AC npsmo
npornopuuonanes pO,, TO NpuU NPOBEAECHUU H3MEpEeHH B 00. % HEeoOXoAuMO
CIeAUTH 3a U3MEHEHUsIMU OapomeTrpudeckoro aasieHus (B). Eciu 6apomeTrpuueckoe
JaBJICHUE OTJIWYaeTCsd Ha BenuumHy Oonee uyemM 10 MM.pT.CT. OT 3HAYCHHS
3allMCAaHHOTO B JHEPTrOHE3aBUCHUMYIO TaMsITh NPU TMOCIETHEH KaauOpoBKe, TO
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HEO0OXO0IMMO OTKOPPEKTUPOBATH 3TO 3HaueHue. /s storo B pexume «Hactponkum»
HE0OXO0/IMMO BBECTHU TEKylllee 3HaueHue 6apomeTpuueckoro gasieHus. [Ipu stom He
TpeOyeTcsi MPOBOIUTH ABTOKATMOPOBKY CHOBA.

BiusiHue CKOpPOCTHM MOTOKA AaHAJM3MPYeMOH KUAKOCTUH. [Ipn Manbix
pacxolax aHAJIM3UPYEMOIO rasza 4depe3 u3MepuTenbHyro kamepy curHan ACpO,
3aBUCUT OT CKOPOCTH MOTOKa BBUJY YACTHUYHOTO MOTPEOJEHUS KUCIOPOJa CaMHUM
CEHCOpOM il aHanu3a. Jlnsg MUHMMHM3alMM BIMSHUSA CKOPOCTM IIOTOKa Ha
U3MEpPUTEIbHBIM  CHUTHAJ, HEOOXOJUMO OO0ecneyuTh pacxoja MpoObl  uepes
U3MEpUTEIbHYIO KaMepy B auana3one ot 1 g0 50 /4.

2.1. ONMCAHME KOHCTPYKIIUM UBMEPUTEJIBbHON KAMEPBI
J M3mepurenbHas KaMepa Juld aHAJIW3a B TIOTOKE I

ra3zoB (UKIIT') nokaszana Ha puc. 2.1.1, puc. 2.1.2.
N3meputenbHas kaMepa COCTOUT U3 Kopryca u

raKy, MpU MOMOIIM KOTOPOW aMIIEpOMETPUYECKUUN i

ceHcop (DUKCUPYETCS B U3MEPUTEILHON KaMepe.

Puc. 2.1.1. Buemnuii Bua cencopa
B U3MEPUTEIBLHOU KaMepe
Puc. 2.1.2. ®ukcanus ACpO, B
M3MEPUTEIIBHOM Kamepe.

2.2. OIIMCAHUE KOHCTPYKIIMN AMITEPOMETPUYECKOI'O
CEHCOPA.

Buumanue! Tlocie TpaHCHIOPTHPOBaHHA B YCIOBUSX OTPHIATENBHBIX TEMIIEPATYP
aHaJM3aTOPHl B TPAHCIIOPTHOM Tape AOJDKHBI OBITH BbIIEPKaHBI IPU HOPMAJIBHBIX YCIOBHIX HE
MeHee 4 wuyacoB. Ilpu orTnpaBke aHanmM3aropa MO I[OYTE€ B 3UMHEE BpeMs Toja
aMIIEPOMETPUYECKUE CEHCOPBI HE 3alONHIITCS PacTBOPOM DJJIEKTPOJIUTA, O YEM JEeIacTcs
COOTBETCTBYIOIIAasl 3alUCh Ha CTp. 2 HACTOALIETO pPYyKoBOACTBAa. B a3rtom ciywae Bawm
HE00XO0AMMO BBIMOJIHUTH ONEPAIMH O 3aJMBKE PACTBOPA JIEKTPOJIMTA.

2.2.1. 3ameHna MeMOpaHHOTO KOJIMauKa W/ 3aJIMBKa PACTBOPA dJIEKTPOJIUTA.

Ecnu TpebOyercst 3anuTh pacTBOp dJEKTpoiuTa (CM. CTp. 2) WM 3aMEHUTH
MEMOpPAaHHBIN KOJIMAYOK, CHAayaja JOCTaHbTE CEHCOP M3 M3MEPUTEIBHON Kamepsbl, a
3aT€M BBIIIOJIHUTE onepanuu 1.a. 2.2.2-2.2.5.

2.2.2. OtkpyTuTe raiiky 1 ceHcopa M akKypaTHO JOCTaHbTE JIEKTPOAHBIA aHCAMOJIb
13 MEMOpPAHHOTO KOJIMayka 2.



BHUMAHMUME He npukacaiiTechb K 3JICKTPOAHOM CUCTEME M CTEKJISHHOW ruiib3e pykamu. Jlaxe
HE3HAYUTENbHOE 3arps3HEHHE BHYTPEHHUX 3JIEMEHTOB CEHCOPA OTPHUIIATEILHO CKA3bIBAETCS HA €ro
pabore.

Ipumeuanue. Eciu 31eKTpoqHBINA aHCAMOJIh MPWIIAI K KOJIIAYKY, TO TIO BUANMOMY B HEM BBICOX
pacTBOp 3IEKTpoauTa. B 3TOM ciydae 3aneilte ¢ moMOUIp0 mmnpuna 1 — 2 M JUCTUIUIUPOBAHHOMN
BOJABI B 3a30p MEXIy KOJMAukoM M JJEKTpPOAHbIM aHcamOiem. UYepes 2-3 daca
3aKPHUCTAJUIM30BABIINECS COIU PACTBOPATCS U BbI 0€3 ycminii JocTaHeTe SICKTPOAHBINH aHCAaMOIIb.

1 - ratika

10

‘ ‘ W 2 - KOJMa4yoK MeMOPaHHBIH

3- KOJIBIO YIINIOTHUTECJIBHOC

! 4 - KOJIBIIO YTUIOTHUTEIHHOE

5 - pacTBOp PIEKTPOIUTA
6 - anon Ag/AgCl

7 - JATYHK TEMIEPATYPHI

8 - MmeMOpaHa 3anuTHas

s
L

QL.

O i
4 : i i 9 - crexisIHHAs TWIb3a
< H 1
§ i H W 4 10 - xabenb
<
<H . O 11- TpyOKa TepMOycaaHas UK
<H i
: i :Q 6 YIUIOTHUATEIIBHBIN KOINAYOK
<XH (<> —
i 19
: i 0:
XM 1% 12 - memOpaHa ra3onpoHuLaeMas
i <
P [ ”
CH e 13 - kaTon
S S
COR—
N 55 9
’Q‘- o ."‘f 14 - oTBepcTHE APEHAKHOE
0‘! ' 15 - mpopesb B Kopmyce

[+

'f

1.5

Puc. 2.2. BHemHuil BUJ1 aMIIepoMeTPUUECKOT0 CEHCOopa.

Ilpumeuyanue. B BepxHel YacTH MEMOPAHHOTO KOJMA4Ka YCTAaHOBJICHO TE€PMETHU3UPYIOIIEE
KOJIBIIO, TO3TOMY HEOOXOJUMO TMPHIOKHUTH HEOOMNBINOE YyCHIWE BIOIbL OCH CEHcopa s
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NIPEOIOJIEHUsT CHJI TpeHMs. Ecim Koiamauok «Ipuium» B MeCTe€ YIUIOTHEHHs, TO MOHpoOyiite
IIPOBEPHYTH €0 BOKPYT OCH.

2.2.3. IIpomoiiTe 37€KTPOAHBIA aHCAMOIb B JUCTHIUIMPOBAHHOW BOJAE, OCTOPOMKHO
yIaJUTe OCTaTKH Biaru (UIbTPOBAIBHON Oymaroil W MOJOKUTE €ro Ha caldeTky.
IIpomoniTe KOJIMAaYOK NAMCTHIUIMPOBAHHOW BOJOW M CTPSAXHUTE OCTABIIYIOCA B HEM
BIIATY.

2.2.4. C nomomplo (rakoHa — KamlelbHUIBI 3aJedTe B CTapblii WJIM HOBBIN
MeMOpaHHbBIN KOJINA4OK 2 MJI pacTBopa 3nekrposnta (14 kamens).

Ipumeuyanue. [Ipy 3anMBKe 3JIEKTPOIMTA HA MOBEPXHOCTH MEMOpPaHBI WM CTEHKaX KOJIayka
BO3MOYKHO 0Opa3oBaHME ITy3BIPHKOB BO3ayXa. sl MX yJaleHHs Clierka MOCTYYHTE IO KOJIAdKy
cOOKy U OCTaBbTE€ €r0 B BEPTUKAJIHLHOM IOJIOKEHUU Ha 5 MuUHYT. OcTaBIIMecs My3bIpbKH BO3yXa
BCIUIBIBYT Ha MOBEpPXHOCTh. [locMoTpuTe emnie pa3 HET Jin B PacTBOpPE 3JEKTPOJIUTA ITY3bIPHKOB
BO31yXa.

2.2.5. Coopky ceHcopa IPOBOIUTE CIEIYIONTUM 00pa3oM:

1. CnBunbTE pe3MHOBOE KOJIbIIO 4 HAa OOKOBOW MOBEPXHOCTH MEMOpPAHHOTO
KOJIITayKa Ha 1-2 MM HHKE IPEHaXXHOTO OTBEepCTHs 14.

2. Bo3pMuTe DNEKTPOAHBIM aHCaMOJib W MEMJICHHO BCTaBbTE €ro B
MeMOpaHHBI KOJMA40K 2 B BEPTUKAIBHOM MOI0XKeHHH. 30bITOK pacTBOpa
AIEKTPOJIMTA NOJKEH BBICTYIIUTh YEpe3 IPEHaKHOE OTBepCcTHE 14.

3. 3akpytuTte raiiky 1 B MeMOpaHHBIN KOJIMavyoK 2 10 yrnopa. TopioBasi 4acTh
AJIIEKTPOJHOTO aHcamoOJid JOJDKHA HATSHYTh MeMOpaHy 12 Ha KoJillayke B
BHJIE 30HTHKA.

4. Ypanurte OCTaTKy Biaru ¢ OOKOBOM NMOBEPXHOCTH KOJIAYKa M CABUHBTE
PE3UHOBOE KOJIBLO 4 HA IpEHaXHOE OTBepCcTHE 14.

5. YCTaHOBUTE CEHCOP B U3MEPUTEIIBLHYIO KaMEPY.
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3. YKASAHUME MEP BE3OITACHOCTHU U PEKOMEHJAIINUHA 11O
IKCIIIYATALIUU AHAJIU3ATOPA.
3.1. Dkcrutyaranuus aHanu3aTopa 0€3 03HaKOMJIEHUSI C HACTOSIIIUM PYKOBOJCTBOM HE
PEKOMEHy€eTCS.
3.2. TexHHUYECKOe OOCIYKMBAHHE AaHAJIM3aTOpPa U PEMOHTHbIE PAOOTHI JOJHKHBI
MPOBOJAUTHCSA MPU OTKIIFOUEHHOM MTUTAHUH.
3.3. Ilepen mnoakmoueHneM OJIOKa TMHUTAHWS CIEIYyeT MTPOBEPUTH COXPAHHOCTH
M30JISLMY IHYPa U BUJIKU MOJKIIOUEHHS K CETH.
3.4. ITpu 3KkciuTyaTallui aHAJIM3aTopa 3alpeniaeTcs:
- MPOU3BOAUTH COEAUHEHHE U pa3beJUHEHUE KabOeliei, 3aMbIKaTh KOHTaKThl RS-
KaHaJia MPU MOJKIIOYEHHOM K OJIOKY MUTaHUS aHAIU3aTOPE;
- paboTaTh MPU HEUCTIPABHOM aHAIU3ATOPE;
[Ipu oOHapy>X€HHM HEUCHPABHOCTA HEOOXOJIMMO BBIKIIOYUTH aHalW3aToOp U
BBI3BATh CIICIIUAIHCTA.
3.5. He momyckaercs MpUMEHSThH IMIHYP U COCTUHUTEIHHBIC KAOCIN ¢ MTOBPEKICHHON
W30JISIIHEH;
3.6. Ilpm pabGore C aMIEPOMETPUYECKUM CEHCOPOM CJeayeT CoOIoIaTh
OCTOPOXKHOCTh, oOOeperasi CTEKJISHHYIO TWIb3y OT ynaapoB. Ilpu gnutensHOM
XpaHCHHH aMIEPOMETPUYECKOTO CeHcopa B Hepabouem coctosiHun (Oomee 6
MECSIIEB) HEOOXOIUMO CIHUTHh PACTBOP JJICKTPOJIHTA, MPOMBITH KOPITYC CEHCOpa
JTUCTWLTUPOBAHHON BOJAOM U OJIETh €r0 HA aMIIEPOMETPUUYECKHI CEHCOP.
[Ipy ycTaHOBKE aMIEPOMETPUUECKOTO CEHCOpa B HM3MEPUTEIIBHYI0 KaMepy
HEO0OXOMMO MTPOBEPUTH HATTMYUE TEPMETUZUPYIOMIETO KOJIBIIA.
3.7. Tlpu pabore u wMexperiameHTHOM oOciyxuBanun AC He OmycKaercs
MPUKJIAAbIBaTh MexaHnnyeckue ycuius Kk kabemo AC. Ilpu pabore win AIUTEIHLHOM
xpaneann AC ¢ pactBopoM »snekTpoiuTta (Oosee 1 roma) MOTYT BO3HUKHYTH
TpyaHOCTH ¢ pa3zbopkoii AC wu3-3a BBICHIXaHHS pacTBOpa JJIEKTPOJIUTA H
Kpuctamumsanuu coneir B kopryce AC. B stoM ciyuae HE0OXOAMMO OTKPYTHTH
raiiky | u ¢ momolpo mnpuina 3a1uTh 1| M IUCTUIUIMPOBAHHOW BOJIBI B BEPXHIOO
yacTh Kopryca 2. 3aTeM YJaJIuTe Ta30lMpOHMUIIAEMYI0 MEMOpaHy U TOrpy3HTe
topoByto 4yactb AC B cTakaH ¢ Bojod. Yepe3 2 — 6 yacoB aMIepOMETPUUECKUN
CEHCOP MOKHO J0CTaTh U3 KOPITyca, HE MPUKIIABIBAS OCOOBIX YCHIIUM.
3.8. Bo wu3bexanue 3arpsi3HEHUS DJEKTPOJAHOW CHCTEMBl HE JIOMyCKaeTcs
MIpUKACAThCA PyKaMH K MOBEPXHOCTH JIEKTPOJIOB.
3.9. Bo uzbexxanue noBpexaeHus Kademsi CEHCOpa B MECTaX COSIUHEHUSI C CEHCOPOM
U C pa3beMOM HEOOXOIMMO COONIOAATh AKKYpaTHOCTb MPU HAMOTKE KaOeys Ha
KATYIIKY.
3.10 Bo uzbexxaHue BbIXOJa U3 CTPOSl aKKyMYJISITOPHOW OaTapeu Bpems 3apsjia He
JIOJ>KHO TIpeBbINIATh 24 yaca.
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4. 1IOAI'OTOBKA K PABOTE

BHUMAHMUME! Ilocne TpaHCHOPTUPOBaHUS B YCIOBUSX OTPULIATEIBHBIX TEMIIEpaTyp
aHaTU3aTOPbl B TPAHCIIOPTHON Tape MOJKHBI OBITH BBIACPXAHBI MPH HOPMAIbHBIX YCJIOBUSX HE
MeHee 4 uacoB. [lpm TpaHCIOPTHpPOBKE B  YCJIOBHUAX OTPULIATENbHBIX TEMIEpPATyp
aMIIEPOMETPUYECKUE CEHCOPHl HE 3alOJHAIOTCA PAacTBOPOM JJIEKTPOJIMTA, O 4YE€M JENIaeTcs
COOTBETCTBYIOIIAs 3alMCh Ha CTP. 2 HACTOALIEr0 pyKoBojcTBa. B aToM ciiyyae Bam HeoOxoaumo
BBIIIOJIHUTB OIIEpPaLUU 110 3aJIMBKE pACTBOPA DIIEKTPOJIUTA.

4.1. O0mme TpeOGOBAHUA K YCTAHOBKE AHAJM3ATOPOB KHCJIOPOAA.

Ilpu npoBeleHUM HU3MEPEHUN KOHLIEHTPALUM KUCIOpOJa B IIOTOKE TIa30B,
PEKOMEHJyeTCsl Ha JMHUM BXOJa aHAIU3UPYEMOH MpOObl YCTAHOBHUTH PETYJIATOP
naBjieHus (Jpoccesb) U XOJOAWIbHUK. Perynarop aaBieHus JOJKEH oOecreuynBaTh
peryJmpoBaHHe pacxoja aHAIM3UPyeMO MPoOkI uepe3 uaMepurenbHyo kamepy AC
B auanaszoHe oT 1 mo 10 ia/gac. XoJOOUIBHUK JOKEH 00ECIIEUYMBATh OXJIAXKIECHUE
aHaM3upyeMoi mpoosl 10 Temmeparypsl 0 — 50°C. C menbio YMEHBIIEHUS BPEMEHH
TPAHCIIOPTHOTO 3amna3jibiBaHusg U 3(PQeKkToB “mojcoca Bo3ayxa” PEKOMEHIYETCS
aHaJIM3aToOp YCTAHABIMBATH B HEMOCPEICTBEHHON OJU30CTH OT MPOOOOTOOPHOI
Touku. Jlis mojaBoma aHanmu3upyemMorl mnpoObl K u3MeputenbHoMl Kamepe AC
JomnycKaeTcsi ucnosib3oBanue Tpyoku u3 [IBX nnuHoi He Gosnee 1 M ¢ BHYTpEHHUM
JUaMETPOM HE MeHee 4 MM M TOJIIIMHOW CTeHKH He MeHee 1 mMm. [Ipu npoBenenun
U3MEpPEHUN Kucioposa obsactu HU3KUX KoHueHTpanuil (~1 06.%) ucnosib3oBaHue
TpyOOK M3 CHJIMKOHOBOM PE3MHBI HE J0oNmyckaeTcs. BbIxoJ aHanu3zupyemon mpoOsbl
JOJKEH ObITh CBOOOAHBIM. [[11s1 3TOTrO omyckaeTcst ucnojb3oBanue Tpyoku u3 I[1BX
C BHYTPEHHUM JAHAMETpoM He MeHee 4 MM. [[ns yaoOcTBa MOAKIIOUEHHS] BXOAHOU
TPYOKH K TPOOOOTOOPHBIM TOUKAM B KOMILJIEKT [MOCTABKH BKJIFOUEHBI IJIACTMACCOBBIE
NIEPEXOTHUKHU.

4.2. BKRiIloueHne aHAIM3aTopa

Bxirounte ananuzarop ¢ nomoibio KinaBumu «Bxi», ynepxkuBas ee B
TeueHrne 5 cek. [locne BKIIOYEHHs aHaANM3aTopa pa3flacTcs 3BYKOBOM CHTHaj, Ha
JUCIJIEE CHayaja IOSIBUTCS JIOTOTHI, a 3aT€éM AaHaJIW3aTop MEPEHAET B PEXKUM
U3MEPEHUM.

[Ipumeuanue. [Ins mossipu3alvy 3JEKTPOJOB aMIIEPOMETPUYECKOTO CEHCOpa OH
JOJIKEH OBITh MOAKIIOYEH K U3MEPUTETLHOMY YCTPOUMCTBY aHaIU3aTopa B TeueHue 9-
12 gacos.
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5.HACTPOMKA U YIIPABJIEHUE PEXXKUMAMMU
PABOTbBI AHAJIM3ATOPA.
5.1. BkiloueHue aHaaM3aTopa u MHTepdeic NporpaMmael.
Bxmrounte anamusatop. B pexxuMe wu3MepeHHMs Ha JAMCILIEE aHAJIM3aTOpa
OTOOpAXKAIOTCS pe3yJbTaThl MU3MEPEHUs KOHUEHTpAIMU KHUCIOpOoJa B BBIOpaHHOM
eIMHMIIE U3MEPEHUS, TEMIIEpaTypa, BpeMs U AaTa (cM. puc. 5.1).

WNuaukanus BKIOYeHUs (BBIKIIOYEHUS) 3BYKOBOW CUTHAIM3ALUU
WNHpukanys npoTOKOJIMPOBAHUS B SHEPTOHE3aBUCUMYIO ITAMSITh
Wuaukanusi TMpEeBHIIEHUS BEPXHEro (HUKHEro) YpOBHS
CUTHAIU3ALUHU
l— WMuaukanys BKIIOYEHUS JJIEKTPOHHOTO OJIOKHOTA

-
22 -0 t (::' CTpOKa («MKOHOK» u IIOKa3aHUu4d

TEeMIIepaTypbl
[Tokazanust kuciopoga B BbIOpAaHHOMU
eAMHUIIE U3MEPEHUS

(::I Bpewms, nata nsmepenust 1 0003HaueHuE
YCIIOBUM IIPOBEICHUS U3MEPEHUN:
[ — u3mepenus B razoBoi ¢ase;

Puc. 5.1. OkHO pe3yJIbTaTOB U3MEPEHMUSI.

CHM3y OT IHWCIUIes] aHaIM3aTopa paclojioKeHa KIIaBUATypa, COCTOSINAS W3
BocbMHM KJiaBuil. C MOMOIIBIO ATUX KJIABUII Bbl ympaBisiere paboToil aHanu3aropa.
Jlucruieil uMeeT MOJCBETKY, YTO CO3JaeT yaoOcTBa B pabOTe C aHAIM3aTOPOM B
3aTEMHEHHBIX TIOMEIICHUsAX. KIlaBuIlM KJIaBUATypbl BBIMOJHSIOT CIEAYIOIINE

byHKLINH:

@ - KJIaBHIIIa BKIIFOUCHUA-BBIKJIIOUYCHUA ITUTAHUA,

- KJIaBHIIIa BKIIFOUCHUA-BBIKJIIOYCHUA ITIOACBCTKH,

<! nasnma «BBO/l» Bwinonusier ¢pynkuuu Bxoaa B I'JITABHOE MEHIO,
BBOJIa JIaHHBIX, BbIOOpa OMIMHA MEHIO U YTBEPAUTENbHBIX OTBETOB «JIA» Ha
BOIIPOCHI, BBICBEUHBAEMbIE HA IPapUUECKOM JIUCILIEE;

C - xnaBuma «CBPOC» BbImoaHAET (YHKIUIO OTKa3a OT BBIIOJHEHUS
IpeajaraéMbix Ha JUCIUIEE ACMCTBUU M BO3BpaTa K IPeAbLAYIIUM oniusaM MmeHro. C
IIOMOIIBIO 3TOW KIABUIIM TaKXe JarTcs orpuuarensHble orBeThl «HET» Ha
BOMPOCHI, BBICBEUMBaeMble Ha TpaduueckoM auciuiee. [lpu cpabaTpiBaHuu 3ByKOBOU
CUTHAJIM3AlUU yAEpKaHUE 3TOM KJIABUIIM B HAXaTOM COCTOSIHUM B TE€YEHHUE 5 CEK.
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Otxiroyaer 3ByKOBOWM curHai. [IoBTOpHOE yaep:KaHUE STOM KJIABUILIKA BKIIKOYAET
3BYKOBOM CHUTHAJ.

Yerbipe KIIaBUIIM, PACIOJIOKEHHBIE B yrilax pomoa,
A BBIMIONHSAIOT  (YHKIMM  TEepeMelleHus  Kypcopa B
HAIPABJICHUX, YKa3aHHBIX CTPEIKAMH.

Korna anammzarop TpeOyeT BBECTH YHCIIOBBIC WIIH
< > CUMBOJIbHBIC  3HAYEHUWS, KJIABUIIAMU CO  CTPEIKaMH
«BITPABO», «BJIEBO» BbiOMpaeTcsi 3HAKOMECTO ISl

BBOJIa KOHKPETHOM LUPPbI Uik cuMBojia. C TOMOIIBIO0 3THX

KJIABUII TAKXE OCYIIECTBISIETCS (QYHKUMS MPOIUCTHIBAHUS
v JNAHHBIX, 3allMCaHHbIX B HSHEPrOHE3aBUCUMYIO NaMATh
IPOTOKOJIA U 3JEKTPOHHBIN OJIOKHOT.

Korpa ananusarop TpeOyeT BBECTHM YHCIIOBBIE WJIM CHUMBOJIbHBIE 3HAYCHUS,
kimapumm  co  ctpenkamu  «BBEPX», «BHW3»  BemoaHsAwT  QyHKIHUIO
«TIPOJUCTHIBAHUS) («OOJIBIIIE» W «MEHBIIE») U BBIOOpPAa KOHKPETHBIX MHUPP WIH
CHUMBOJIOB.

B oxne «M3mepenue» npu Haxaruu knaBuimn «BHU3» ocymectBisercs
3aMKCh IaHHBIX B 3JIEKTPOHHBIN OJOKHOT.

OnnoBpemenHoe Haxatue wiaBum «BHU3» u  «BBOJ/» B okxHe
«KAJIMBPOBKA» 1103BOJIIET BOMTH B CTy>KEOHOE MEHIO.

Onmuu  cimy>)keOHOro MEHIO TO3BOJIAIOT MPOBECTH KaTMOPOBKY JaTydKa
TEMIIEPATYPBI U JIEKTPOHUKHU.

OnnoBpemenHoe Haxatue kiaBuil «BHU3» u «BBO/l» B OkHE yCTaHOBKH
YCIOBUM HM3MEpPEHHMI TMO3BOJMT Bam BOCCTaHOBUTH 3aBOJICKME HACTPOWKHU

aHaJim3aTtopa.
Bo BpCM:A pa60T51 aHaJIM3aTopa Ha AUCIIIICC MOT'YT ITOABJIATBHCSA COO6H.I€HI/ISI:
Hooscanyiicma nooosxcoume - 510 cooOUIEHHE NOSABISAETCS NPU OBICTPOM

W3MEHEHUU CHUTHajla JaT4yMKa BO BpPEMs aBTOMATHUYECKOW PETYJIHUPOBKU YCHICHUA
U3MEPUTEIIBHOTO YCTPOUCTBA.

CEHCOP HE ITOJK/TIOYEH — 510 coo0leHue TIOSBIIAETCS, KOT/Ia CEHCOP HE

NOJIKJIFOYEH K aHAJIU3aTOPY MJIM OBPEXKIEH €ro KaOeb.

HecMoTpst Ha [OBOJBHO CIIOXKHOE€ W Pa3BETBIEHHOE IPOrPaMMHOE
o0ecriedyeHre, aHaiu3aTOp HMeEeT MpocToil W  ynoOuend ans  I[lodwp3oBaTens
nporpaMMHbIii  uHTepderic. bonpmoi rpadguueckmii Aucmiell U KilaBUaTypa U3
BOCBMHU KJIaBUIl T03BOJSIIOT Ilonp30Barento ymnpaBisiTe pabOTOM aHamM3aropa,
OCYIIECTBIISITh PA3IMYHbIE BHJIbI HACTPOCK M KaTMOpPOBOK, 3aNIMCHIBATH U BBHIBOAMTD
uH(popMalMIl0 Ha JWCIUIEd aHanu3atopa M Ha Kkomnbkorep. [loib3oBaHue
aHaJIM3aTOPOM MPEAETHHO MPOCTOE M CBOAUTCS K BHIOOPY HYXKHBIX OMIMI B MEHIO U
OTBETaM Ha BONPOCHI, BHICBEUMBAEMbIE HA JMCILIEE, C TOMOIIBIO ABYX KiaBuIl «Jla»
(Beoxn) u «Her» (COpoc). ANropuTMbl yIPABIECHHS TIOCTPOEHBI TAKUM 00pa3oM, 4TO
aHaJIu3aTop «BEAET» OlepaTopa, HCKIKYas BO3MOXKHBIE COOM M ONIMOKH B €ro
pabote. IlpuBenennoe Hmwke omnucanue unrepdeiica IlompzoBatens momoxxker Bam
OBICTPO  OCBOWTH paboTy ¢ aHamu3atopoM. llpm ommcanum wuHTEpdeiica
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Ilonp3oBaTens Hal HHHIOCTpaHHGﬁ KaXXI0ro OKHa YKa3bIBACTCA LICIIOYKA OHHHﬁ, Ipu
BBI60pC KOTOPBIX Bri BBIXOJUTC HA 9TO OKHO.

5.2. '1aBHOE MEHIO.

JAvcniied JaHHBIX o> TIJIABHOE MEHIO
Jlns Bxoda B rjaBHOE MeHIO Haxwmute kiaBuily «BBO/». Ha nucrniee

— - ——— aHajgu3aTropa MOSABUTCS OKHO,
**TIAEHOE MEHHE** **TJJABHOE MEHIO**, moxaszauHoe
FEammbroepn Ha puc. 5.2-1.
W emS EOEE T B 5TOM OKHE C HOMOIIBIO KIIABUII
NMarHoOCTHES nepeMenieHus Kypcopa Bel Moxere
HIZI OTOECIHPOEaHIE BBIOpaTh OJIHY W3 TSTH OIIIHM.
ExopgoT
Puc. 5.2-1. Oxuo «I'maBHOE MEHIO»

KanuOpoBku - Bxox B MeHoo «KanmuOpoBKi» 1mo3BoJIUT Bam BBIOIHHUTH
aBTOKaJIMOpPOBKY 1O atMochepHoMy Bo3ayxy, kamuOpoBky mo III'C wmm cnen-
KaOpoBKy (roapodHoe onucanue pexxuma « KAJIMBPOBKA» npuBeaeno B 1. 6.).

YcraHoBKH - Bxog B MeH0 «YCTaHOBKM» IIO3BOJIMT Bam BBecTH
OapomeTpuuecKkoe JaBJICHHE, COJICHOCTh, BBIOpATh U3MEPSEMYI0 BEIWYUHY U
CAMHMITY M3MEPEHUS KHUCJIOPOJia, YCTAaHOBUTh Yachl M HACTPOUTH HHTEp(]eicHBIC
YCTPOHCTBA. DTO MEHIO HCIIOIB3YETCS IS HACTPOWKM aHaIu3aTopa Ha PEIICHHE
KOHKPETHBIX 33/1a4 aHATUTHYECKOTO KOHTPOJISI KHCIIOPO/Ia.

Jucmieid JaHHBIX T™=> TrJIaBHOE€ MEHI0 T™> yCTAaHOBKH

B rmaBHOM MEHIO BRIOEPHUTE OIIIHIO
FEVCOTLAHOBELF* «YcranoBkn» u Haxmure «BBOJ/[». Ha
JUCIUIEE aHAIM3aTOpa TMOSBUTCS OKHO,
**VCTAHOBKA**, u3zo0pakeHHOE Ha
puc. 5.2-2.

B »sTOoM oOKkHE ¢ TIOMOIIBKO KJIABUII
nepeMenieHnsi Kypcopa Bwr  moxere
BBIOPATH OJHY M3 YETHIPEX OIIIHA.

"
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VOTIOBEMI MEM-HIMHM.
EDMHMI] HEMePeHMA
Hurepderoos
YOoTMaHOEES YaCOOE

Puc. 5.2-2. Oxkso « YCTAHOBKA»

JInarnocTuka — Bxon B omuuio «JIUATHOCTHUKA» mno3sonur Bawm
BBITIOJTHUTh ~ JIMATHOCTUYECKHUE TECThl  OTJEIBHBIX OJOKOB  HM3MEPUTEIBHOTO
YCTPOMCTBA M aMIIEPOMETPUUECKOTO CEHCOpa.

Jlucmiiei JaHHBIX T=> T1JIaBHOE MEHI0 ™ JHArHOCTHKA
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B rmaBHOM MeHIO BLI6CpI/IT€

FrIHMATHOCTHEL® ompo  JIUATHOCTHUKA»  u
P Cemoopa Haxmure «BBO/l». Ha nucmee
i[I'I ~ I‘I-HF' e aHaJm3aropa HOSIBUTCS OKHO,

**ITMATHOCTUKA**, wu300pakeH-
HO€E Ha puc. 5.2-3.

ITarmars

Puc. 5.2-3. Oxkno IMATHOCTHUKAY.

IIporokosmupoBanue - Bxogq B ommio «I[TPOTOKOJIMPOBAHUE»
No3BOJIMT BaM 3a7aTh MHTEpBaN BpEeMEHHU AJIS IEPUOJUYECKOM 3amucu pe3ynbTaToB
U3MEPEHUIl B HHEProHE3aBUCHUMYIO MaMsTh, OCYIIECTBIATH BKIIOYCHHE U
BoikioueHue pexnma «I[IPOTOKOJIMPOBAHHME)», BbIBOAUTH  pe3yJbTaTh
U3MEPEeHUI Ha TUCIUIeH aHaIN3aTopa U KOMIBIOTEp, a TAK)Ke MPOU3BOJIUTH YaleHHE
JAHHBIX U3 SHEPrOHE3aBUCUMON aMSITH.

Jucnieii JaHHBIX T=> rJIaBHOE MEHI0 T™> NMPOTOKOJMPOBAaHHE
B rnmaBHOM MeHIO BbIOEpUTE

*IPOTOEQIIHPOELAHHE® ommuto  «ITPOTOKOJIMPOBAHUE»
FEaTaTE MHTEREST u Haxmure «BBO/I». Ha nucruee
E: BETHY TR aHam/BaTopa ITOABUTCHA OKHO

**[TPOTOKOJIMPOBAHUE**,
n300pakeHHOE Ha puc. 5.2-4.

EREEOD TSFEEIN
Oy IMoTHTE IISMATE

Puc. 5.2-4. OkHO
«[TPOTOKOJIMNPOBAHUE»

DJIEKTPOHHBIN OJOKHOT - Bxoj B omuio «BJIOKHOT» mno3somur Bam
OCYILIECTBUTh BKIIFOUEHUE M BBIKIFOYEHUE PEKHMMA 3alMCHU JAHHBIX B JJIEKTPOHHBIM
OJIOKHOT, BBIBOJMTH Pe3yJIbTaThl U3MEPEHUIN Ha TUCIUICH aHAIM3aTOpa U KOMIIBIOTED,
a TaKkke TMPOU3BOJUTH YAAJICHHE JaHHBIX U3 OJOKHOTAa. 3amuch JJaHHBIX B
ANIEKTPOHHBIN OJIOKHOT ocyimiecTBisiercss B okHe «M3MEPEHWE)» nHaxaruem Ha
kiaBuiry «BHU3».

Jlucnuieil JaHHBIX T—> T[JIABHOE MEHI0 ©—> 3JIeKTPOHHBIi OJIOKHOT
B riaBHOM MEHIO BBIOEpPHUTE OIIIHUIO

SNEETPOHHIIM «BJIOKHOT» u naxmure «BBO/I».
BEIOEHOT Ha auciuiee aHanmsaTopa MOSBHTCS

ok %

B Ty IiTh OKHO SJIEKTPOHHBbLIN

ey Mo THTER
I[IpocmorE

BJIOKHOT**, wu3o0paxeHHoe Ha
puc. 5.2-5.

Puc. 5.2-5. OKHO
«DJIEKTPOHHBIN BJIOKHOT
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5.3. Meno «YCTAHOBKA»

JMucnJei naHHBIX ™ r1aBHOE MeHIO > YCTAHOBKH L—> YyCTaHOBKA
Orto MmeHto (cMm. puc. 5.3-1) ucnosb3yercst JUisi HACTPOMKM aHanIM3aTOopa Ha

++VOTAHOEE A+ pelieHue KOHKPETHBIX 3aja4

QHAJIMTUYECKOTO KOHTPOJISL  KUCJIOpoAa.
VOMOBTM MEM-HILM. Bxox B MeHIO «YCTaHOBKa» I1O3BOJIUT
E -]I I u H=1{ EI:. =HEAE Bam BBectH JaHHBIC 110 YCJIOBHAM
Heare 2 @. ST{COE IIPOBECICHUS U3MEPEHMH, BBIOpATH
VOomSHOERS HOSCoE U3MEPACMYIO  BCIIMYMHY W CAUHHUILY

M3MEPEHUST KUCJIOPOJIa, YCTAHOBUTH YaChl

U HACTPOUTH UHTEPENHCHBIE YCTPOUCTBA.

Puc. 5.3-1. Oxso «YCTAHOBKA»

YcTaHOBKA YCJI0BUM U3MEPEeHMI.
MeHI0 ycTaHOBKa T—> yCTaHOBKA YCJIOBHI M3MepeHU i
[Ipu BeIOOpe omumu «YciaoBud u3MepeHwi» (cMm. puc. 5.3-1) Ha aucree
aHaJIM3aTopa OTKPBIBAECTCS OJHO U3 TPEX OKOH B 3aBUCHUMOCTH OT YCTAHOBJICHHOU
IIPEABAPUTEIBLHO €AUHULIBI U3MEPEHUSL. - -
’ EPCJIH B  OIIUH «chTaHOBKa VCTAHOBEA ':’?C-IIDEHH
€IMHULl M3MEPEHHUsS» ObUIM BHIOPAHEI MZMEPEHHH
eAUHUIIBI u3MepeHus: 00. % unu % Hac.,
TO Ha I INGES aHajauzaropa

BBICBEUMBAETCS OKHO, IIOKa3aHHOE Ha
puc. 5.3-2

¥ EBapou. DaETeHMS

Puc. 5.3-2 OxHO ycTaHOBKHM 6apOMETPHUUYECKOTO JaBJICHUS.
[Ipu Haxxatuu kinaBum «BBon» Ha AucIUiee aHAIU3aTOPa MOSBUTCS OKHO IS
BBOJIa  JIaHHBIX  Oapomerpuueckoro  nasienus (puc. 5.3.-3). 3HaueHwue
0apoMeTpUUYECKOro JaBJICHUS
BBOJUTCS C  TOMOIIBI  KJIABHIII

NepeMeIeHnsl Kypcopa | KJIaBUIIU
«BBO/».

YVoDaHOoOEMTSE SHAaYeHMHS
BapoMeThHY e o oD
OTaETeHNIT I HadMMMme
‘BEQJ'

F60.0 Puc.  53-3  OxHo  ycraHosKw

6apOM€TpH‘1€CKOI‘O JaBJICHUA
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MeHI0 ycTaHOBKA IC—>yCTAHOBKA YCJIOBHI H3MepeHuii

Ecnmu B onmuu «YcraHoBKa €AWHUI] U3MEPEHUs» OblLIa BhIOpaHa M3Mepsemasi
BEJIMYMHA MAapIUAIBHOTO JaBleHUsl Kuciaopoaa (MM. pT. ct., klla), To mpu BeIOOpE

R, i - oniuu «YclIoBU U3MEpPEeHU» (CM. puc.
FUTAHOEBEA ¥CIOEMHK 53-1) wHa  gucIiee  aHaiM3aTopa

HEMEPEHM M OTKpPBIBAETCS OKHO (pHC. 5.3-6).

P Eapon. TEEITSFILS
Frmeoors e

Puc. 5.3-6. Oxno ycrtaHoBku Oapo-
METPHUYECKOTO JaBJICHUS U BHIOOPA CPEIIbI
rjae OyayT mpoBoauThcs u3mepenus pO,.

[Ipu BBIOOpe omuuu «Kugkocte/['az3» Ha  nmucmee  aHanmMzaTopa
BBICBEUMBAETCS OKHO MOKa3aHHOE Ha puc. 5.3-7. C MOMOIIbIO KJIABUII MTEPEMEILICHHS
kypcopa u kmaBumm «BBOJl» ocymectBisiercs BuIOOp cpenbl Tae OyayT
npou3BOAUTHCS u3MepeHus pO, (B KUAKOCTH WM B razoBoi (ase). [lpu BriOOpe
ommun <« KunkocTte» — aHanm3aTop OyJeT aBTOMAaTUYECKH  KOMIICHCHPOBATH

CHCTEMAaTHYECKY IO HIOTPEIITHOCTD -
U3MEpEHUH, U3BECTHYIO xak | B HAHOM CcpeIs E'E.?.]IET
k03 punmeHt «Kuakocts-I"azy. IIPpoOHEEOOMTRCA

aHaIMIY
Puc. 5.3-7. OxHO BBIOOpa B KakoW cpeje
OynyT nmpoBoauThCs u3MepeHus pOs.

FirioeooTs
la=s

YcTraHoBKa eIMHUI U3MEepPeHUus
Jucmeii faHABIX T™—> rjIaBHOE MeHI0 T—> ycTaHOBKH  T—>
YCTAHOBKA eUHUI] U3MEpPeHUs
[Ipu Bxome B onmuto «YCTAHOBKA enunuil u3MepeHus» aHaIu3aTop

EHEELHTE MSMEFMIEMYH npeziaraer Bam BbiOpaTh u3MepseMyro

BennunHy. Ha pgucniee ananmsaropa

! SRR aTi
EETIMMHY BBICBCUMBACTCI OKHO, IIOKa3aHHOEC Ha
FMacooras HOMIISHTH. puc. 5.3-8
[MpoleETHOS COXSTMH.
[MapliHaneEos TIET. Puc. 5.3-8 OkHo BbIOOpa u3MepsieMoi

BCIWYHUHBI.

C noMouipl0 KJIaBUII NEPEMEIIECHUs Kypcopa BBIOEpUTE OJHY U3 OINLUNA Ha
muctiee (cMm. puc. 5.3-8) um Haxmute kiasuiy «BBOJI». B 3aBucumoctu oT
BbIOpaHHON BaMu onumu Ha AucIiee MOSIBUTCS OJJHO U3 TPEX OKOH.



19

EHEEPHTE EXMHMITY B
M=MEPEHHA E:HEEP_I’ITE ETHHHIY

I:II'.-"..T; M=MEPEHHMYI

LRI T OB EEMHES TPOIISHETE

PRI [IPoOLSHTE HaCkUSEH .

—_— EHEEFMTE ETMHHITY
Puc. 5.3-9a HM=MEPEHHMA
Puc. 5.3-96 )
P MM pT.Cm.
Puc. 5.3-98 mlla

5.3-9. OkHa BbIOOpA €IMHUI] U3MEPEHUSI.

B mepBom okHe (cMm. puc. 5.3-9a) amanmzarop mpemnaraetr Bam BweIOpaTh
€AUHUIlY HW3MEPEHUsS MacCOBOM KOHIIEHTpPAlMU KHUCIOpOJa IpPU H3MEPEHHUSX B
KUIKOCTIX: Mr/im, MKr/i;, ppm. s anamuzatopa AKIIM-1-021" nanHbIe €TUHUIIBI
U3MEPEHUS HE UCTIOb3YOTCA.

Bo Bropom okHe (cMm. puc. 5.3-90) amanmzarop mpesiaraet Bam BeIOpaTh
o0beMHbIE TPOIEHTHI (00. % - WCMONIB3yeTCs] MPU aHAIN3€ Ta30B) WM MPOICHT
HACBIIIEHUS )XKUAKOCTU KUCI0poJoM Bo3ayxa (% Hac.). IIpu npoBenennn namepeHuit
B O3TUX €JUHHUILAX AaHAIU3aTOpP BHOCUT TEPMOKOMIIEHCAIMIO TOJBKO Ha CBOWMCTBA
ra3onpoHUIIaeMOr MEMOpPaHbI CEHCOPA.

B Tperbem oxue (cM. puc. 5.3-9B) ananmmzarop npeniaraer Bam BweIOpaTh
€AVHUIY HU3MEPEHHsS MaplLHAIbHOTO JaBJEHUS KHUCIOpoaa: MM.prT.cT. win Klla.
WN3mepeHus B 3TUX €IMHUIAX MCIOJB3YIOTCS Kak JJis aHaliu3a ra3oB, TaKk M
x’unkocren. Ilpu nmpoBeneHUM WU3MEpPEHHH B 3TUX EIMHULAX AHAIU3ATOP BHOCHUT
TEPMOKOMIICHCAITMIO TOJIKO Ha CBOMCTBA Ta30MPOHUIIAEMON MEMOpaHBI CeHcopa.
[Tocne BbIOOpa eaWHWI] M3MEPEHHUS Ha MUCIUIEE aHAIW3aTOpa BBICBETUTCS OKHO
MOKa3aHHOe Ha puc. 5.3-7. B 3ToM oKkHe HE0OX0AMMO BBHIOPATH OMIni0 «['a3y.

[Tocne naxarus knaBuiin «BBOJI» Ha nucriiee aHanu3aTtopa MOSIBUTCS OKHO
u3MepeHuii (cMm. puc. 5.1), B KOTOPOM OHH OTOOpakaroTCcs B BbIOpaHHOW Bamu
eauHule u3Mepenus. Eciu Bl 3aX0TUTe U3MEHHUTH €IMHUIYY U3MEPEHUS B MpolLiecce
paboThl, TO UHTEIUIEKTyasTbHbIE anropuTMbl AKIIM-1-02 no3Bosst Bam 510 cienarts,
He mpuberasi K MPOBEICHUIO MOBTOPHOU KaMHMOPOBKU. AHAIU3AaTOP CAMOCTOSITEIHHO
OTIPENICTUT HEOOXOIMMOCTh BHECCHHSI T€X MM MHBIX TEPMOKOMITCHCAIIUN, BHITIOJIHUT
BCE HEOOXOJUMBIC TEPECUEThI, CBSI3AHHBIC C M3MEHEHUEM H3MEPSeMON BEJIMYMHBI,
CIMHUIIBI U3MEPEHUS U TTapaMEeTPOB KATHOPOBKH.
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YcranoBka untepgeiico
Jucmieil AaHHBIX T—> rjJaBHOE MEHI0 T—> yCTAHOBKH  T—

—)> YCTAHOBKAa HHTep(eiicoB 5
IIpu Bxome B onuuio «YCTAHOBKA HWHTEP®ENCOB» ananuzatop

2 R 8 npeiaraet Bam BBIOpATH
1 1 E
HACTE UI;I‘T‘ uHTEpPEHCHOE  YCTPOMCTBO s
MHTEPEMCOE Hactpoiiku. Ha mucruiee ananmsaropa
B PSS pagara BBICBCUMBACTCS OKHO, ITOKA3aHHOE Ha
CHIHaTHIAITHHM puc. 5.3-10.

Puc. 5.3-10 OkHo BBIOOpA
UHTEP(EHCOB.
Hacrpoiika unrepgeiicoB - RS-kanaua
JlucnJieil TaHHBIX T—> TJIaBHOE MEHK I—> YCTAHOBKH I—)> YCTAHOBKA
uHTepdeiicoBr—> Hacrpoiika unrepdeiicoB RS-kanana —)>
YcranoBku RS-Kanana
B OKHE «HACTPOMKA

WHTEP®ENCOB» (cm. puc. 8.3-10) VOTAHOEEHM
BeIOEpUTE omuMi0 «RS-kaHama» u 02 B AT A T
Haxxmute kinasumy «BBOJI». Ha T oTEEm R
JUCIUIEE aHAIM3aToOpa MOSBUTCH OKHO, E:HI":JIE'“ HTE
nokaszaHHoe Ha puc. 5.3-11. SagaTk HHTEPEAT
Puc. 5.3-11 Okno «YCTAHOBKH RS

KaHaJia».

B »TtomM okHe BBl MOXETE BKIIOYHTH/BBIKIIOUNTH NMEPUOJAMYECCKUNA BBIBOJI
pE3yNbTaTOB U3MEPEHMH, a TAKXKE 3a/1aTh MHTEPBAJ BPEMEHH JIJIsl BEIBOJA.
Jist Toro yToObI 3a1aTh UHTEPBAI (CM. puc. 5.3.-11) BeiOepuTe oniuio «3aaaTh

HHTEPBA» M  HAXMUTE  KJIABHIIY
Erenrre HHTELEAT «BBO/l». Ha nucrnee ananmmsaTopa
EpeMeHI OIId EREEOIS MMOSABUTCS OKHO, ITOKa3aHHOE€ Ha puc.
TS HHEE 5.3-12.
ﬂﬂ T TLET u "'.r oS Puc. 5.3-12 OxHO BBOJa HHTEpBaja
BpEMEHHM IS BBIBOJA PE3yJIbTaTOB
W3MEPEHUMN

3&,[[211—[1/16 HHTCpBAJIa BpPCMCHHU OCYIICCTBILACTCA C IIOMOIOBIO  KJIaBHUII
MMEPeMCUOICHUA KYypCOpa. [Tocne BBOJAa MOAHHBIX aHAJIN34TOP BCPHCTCA B OKHO

«HACTPOMKA HMHTEP®EMCOB» (cM. puc. 5.3-10). M3 5TOro OKHa MOXKHO
HACTPOUTH MapaMeTPbl CUTHAITU3AIUH.
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Hacrpoiika untep@eiicoB - CUrHaau3anumn

Jlucniied JaHHbIX —> rjiaBHOe MEHIO
unTepdeiicopr—>
Hacrpoiika Curnajamsanuu

—> YyCTAHOBKH T—> yCTaHOBKA
Hacrpoiika unrepgeiicon

Curnaausanuu

—>

B okne «HACTPOMKA WHTEP®EMCOB» (cM. puc. 5.3-10) BpiGepute

onuuio «CHrHaIu3aluu» M HAXKMHUTE
kiasuimy «BBO/l». Ha nmucnee
aHajau3aropa BBICBETUTCS OKHO,
MOKa3aHHoE Ha puc. 5.3-13.

Puc. 5.3-13 Oxno «HACTPOHKA
CUTI'HAJIM3ALIUIN»

B »srtom oxHe Bpel Moxere
HAaCTPOUTHb BEPXHUN U HUKHUN YPOBEHb

HACTPOMEL
CHTHATTHM2ATTHHM
FEcpHHMME YDOESHE
HH#MHMM YDoOESHE
ErRpnmmyYrTe

cpabaThIBaHUS CUTHAJIM3AIMHU, & TAK)KE BKIIFOUUTH/BBIKIIFOYUTH CUTHATU3ALIMIO.
JInsi HACTPOMKM CUTHAJIM3alMM I10 BEPXHEMY YpPOBHIO B OKHE puc. 5.3-13

Erexnrre BEERMHMH
IpeIes cpabaTHEa N
CHIHaTMIAITMM

010.0 6%

BbIOEpUTE omnuuio «BepxHuil ypoBeHb)»
u Haxmure knasumy «BBO/». Ha
JUCIJIEE  aHAJIM3aToOpa  BBICBETUTCS
OKHO, IMOKa3aHHOE Ha puc. 5.3-14.

Puc. 5.3-14 OxHO HACTPOWKH BEPXHETO
npenena cpabaThIBaHUS CUTHAIU3ALINN.

C moMoOmpl0 KJIABHII IEPEMELICHUS Kypcopa BBEIWUTE 3HAYEHUE BEPXHETO

npejena cpabaThlBaHUSI CUTHAIU3AIUU U
Haxxmure kinasuiy «BBO/I». Ha nucruiee
aHaiM3aTopa BBICBETUTCS OKHO,
nokazaHHoe Ha puc. 5.3-15. s
BKJIIOYEHHUS] ~ CHUTHAJM3AllMU  BbIOEpHUTE
onuuto «JIA» u Haxxmute « BBO/I»

Puc. 5.3-15 OKHO BKJIFOUECHUA
CUTHAJIU3AIMU TI0 BEPXHEMY YPOBHIO

Ermmuyrrs
CHIHATHMSSIIME IO
EEP-HEHNY ypoeHI0?

A
HET

Hactpoiika HuKHeEro npejesna cpadaThbIBaHUsI CUTHATU3AIMU OCYIIECTBIISETCS

aHAJIOTMYHBIM 00pa30M.

[Ipu cpabaTpiBaHUM CUTHAJIW3AIlMA HAa JHUCIJIEE B CTPOKE HMKOHOK
MOSIBJISIETCS] MUTAIOIINH 3HAK, 0003HAYAIOIINI MTPEBBIICHUE HIKHETO WIIH

BEPXHETO YPOBHSI.

JIJ'ISI OTKJIFOUCHHUSA 3BYKOBOI'O CHI'HAJIa HAXMHUTC

kiaBuiy «COpoc» U yJepKUBaNUTE €€ B HAXKATOM COCTOSIHUU B T€UEHUE 3-
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S cek. nd MNOBTOPHOIO BKIIFOYEHUsI 3BYKOBOI'O CHUTHAJIA ITOBTOPHO
HaXMUTe KiaBuiry «Copocy.

YcraHoBKa 4acoB
Jucnjiel fanapIix =—> [J1aBHOE MEHI0 ™>YCTaHOBKHM I—> YCTaHOBKA
4acoB

YcTaHOBKAa YacOB OCYIIECTBIISCTCS U3 YOTAHOEHMTE EFEM I
okHa «YCTAHOBKA». B sToM OKHe

(cM. puc. 5.3-1) BbIOEpHTE OIIUIO Jaowr - HI-‘IHE,?’I*BI
«YCTaHOBKAa 4acoB» M  HaXMHUTE

wiasuimy «BBO/J». Ha aucnnee ﬂ . 52
aHaIM3aTopa BBICBETUTCS OKHO,

MmoKasaHHoe  Ha  puc.  5.3-16. H mamumTe BEEOJ

YcraHoBuTe JaTy M BpeMs U HAXKMUTE
kiasuiry «BBO/».

Puc. 5.3-16 OkHO yCTaHOBKH 4acoB

ITocie BBOAA TEKYIIErO0 BPEMEHM M JAaThl aHAJIM3ATOP IMEPEXOAUT B PEKUM

u3Mmepenus (cm. puc. 5.1). B HuKHE#ll cTpoke OkHAa OyIyT BBICBEUMBATHCS BpEMS U

nara. [Ipu akTuBM3aLMU IIPOTOKOJIUPOBAHUS 3aIUCh JAHHBIX B DHEPIOHE3ABUCUMYIO

NaMsATh U DJIEKTPOHHBIN OJIOKHOT OyAeT IMpPOU3BOAMTHCS B YCTAHOBJIECHHOM IIKaie
BPEMECHU.

5.4. Menwo «/IMAT'HOCTHKA»

JMciuieii JaHHBIX > IJIaBHOE MEHI0 T—>  MATHOCTHKA
ITpu Bxoxae B MeH10 « IMAT'HOCTHUKA» Ha nucmiiee aHanu3aTopa OTKPbIBACTCSA

_ OKHO, IMOKa3aHHOe Ha puc. 5.4-1. B
++ ML 2 CTIE At
AHATHOCTHEA 3TOM OKHE Bbl MokeTe BbIOpaTh Tpu

B Cemcopa ONIIHNU JUATHOCTHYCCKUX TECTOB.
Arcrines
IR L Puc. 5.4-1 OxkHO «JluarHocTUKa

[Ipu BbIOOpE 3THUX ONUMIA HAa JUCIUIEH
aHanM3aTopa OyIyT BbI3BIBATHCS OKHA,
[IOKa3aHHbIEC HUXKE.

JlMarHocTHKa ceHcopa THMATHOCTHMEA CEHCOPA
B »TOoM OKHE BBICBEUMBAIOTCS _ -
Toepo=01552 =a

TEKyIIHEe 3HAYEHUS TOKa CEHCOpa, )

R Tor B L

TEMIIEpaTyphbl, UYyBCTBUTEIBHOCTH U T= ZzZ.0C

3HA4YCHHUSI OCTAaTOYHOT'O TOKA CEHCOpa. S= 000,07 =h pTocT.

Toor=000_08 =L

Puc. 5.4-2a. JluarHocTuka ceHcopa.
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JAunarnocruka 3KpaHa
B npouecce  BbImosHEHUA
3TOTO0  TecTa  OKHO  JIUCIUIES
3aloJIHSETCS 1[0  COUpad [0
MOJIHOTO 3aTE€MHEHUS TUCTLIES.

Puc. 5.4-26. Jlnarnoctuka skpaHa

» JInarHocTuka namMsATH
HIET THATHOCTHEL
IIAMATH [TosoxxuTEIPHOE TECTUPOBAHKE
RO OF AJICMEHTOB ITAMSITH COTIPOBOXKIACTCS
L | Q! 3amiceio OK!
EEPROT R
EEFROML QE!
Puc. 5.4-2B. Jlnarnoctuka naMsiTu
5.5. MeHro
«[MPOTOKOJIMPOBAHUE»
Jucniieid JaHHBIX T—> rJaBHOE MEHI0 T—>  MPOTOKOJHPOBAHHUE
[Ipu BXOJI€ B MEHIO
«ITPOTOKOJIMPOBAHUE» Ha *TIPOTOEQOTIHMPOELAHME®
JMCIIEe aHaJIM3aTopa OTKPHIBACTCS i
OKHO, TIOKa3aHHoe Ha puc. 5.5-1. B FIamaTE HHTEPEAT
3TOM OKHe BBl MOXeTe BbIOpaTh EREIHYHTE
YeTHIPE OIILIHH. ERECD TaHHEX
Oy MoTHTE II8MATH
Puc. 5.5-1. Okno

«ITPOTOKOJIMPOBAHUE»

[Tpu BeIOOpE TIEpBOM OMIIMM HA JUCIUICH aHAIM3aTOPa BbI3BIBAETCS OKHO BBOJA
WMHTEpBaJla BPEMEHM [JIs 3alUCU JaHHBIX, MMOKa3aHHOE Ha puc. 5.5-2. C nmoMouipko
KJIABUIII  MEPEMELICHUs  Kypcopa
BBEIUTE WHTEPBAJ BPEMEHHU A

EesenrmrTe MHTEPREST

EpeMdeHM OI1d ZallMCH 3aIUCH JTaHHBIX M HaXXKMHTE KJIABHUIILY
A HHBIX «BBO/».
ED =] 'F.r ﬂ MIH Puc. 5.5-2. OxHO BBOJA

VHTEpPBaja BPEMEHU

[Ipn ycTraHoBKEe WHTEpBaja BpeMEHHM BBl OJDKHBI MOMHUTH, YTO O0BEM
HE3aBUCUMOM TMaMSTH XOTS U SIBISIETCS IOCTATOYHO OOJBIIUM, HO TEM HE MEHee
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orpannueH. llpu 3amaHuM WHTEpBajza BpEeMEHHW paBHOrO 15 MuH.,, oOBeMa
SHEProHE3aBUCUMON NaMAITH XBAaTUT HA MTPOBEICHUE 3aIMCH B TCUCHHE 6 MECSIICB.
IIpu BwIOOpe ommuu  «Bxmodeno/BeikmoueHo»  (cm.  puc.  5.5-1)
OCYIIECTBIISIETCS BKIFOUCHHE/BRIKITIOUCHHE MTPOTOKOINPOBAHHSL.
[Tpu BBIOOpe ommmu «BBIBOI JaHHBIX» Ha JHUCIUICH aHATU3aTOpa BHI3BIBACTCS
OKHO BBIBOJIa JIAHHBIX, IMOKa3aHHOE Ha puc. 5.5-3. B aToM okHEe BbI MOXeTe BBIOpATh
OIIIMU PEATU3YIONINE BHIBOJ JaHHBIX

EHEOT TAHHIX Ha JWCIUIed aHanu3aropa (CM. pHC.

. 5.5-4a), TOMCK NaHHBIX B IMPOTOKOJIC

TaBmMYHEM BERHEOT no gare (cMm. puc. 5.5-40) u BBIBOJ
ITorcw IPOTOKOJIA TAHHBIX Ha KOMITBIOTED.

Eueolm Ha HOMIIBHTSD

Puc. 5.5-3. OkHO «BBIBO/]
JAHHBIX»

C nomompto knaBuii «BITPABO», «BJIEBO» Bbl mMoxkeTe OpoJIMCTHIBATH
npoTokod gaHHbiX. [Ipu Haxkatum kinasuiiu « BBO/» u3 okna puc. 5.5-4a uiu oniuu
«ITouck» W3 OKHa BBIBOJA JAHHBIX (CM. pHUC. 5.5-3) BBICBEUMBAETCS OKHO IOWCKa
JTAHHBIX 10 fate (cM. 5.5-40).

Puc. 5.5-4a. OkHO JaHHBIX MPOTOKOJIA
Tama: Z0. 1002,
EBpewag: 10:57

C ITOMOIIIBIO KJIaBHIIT 0 - T 47
NEepEeMENIEHUsI Kypcopa YCTaHOBUTE
JaTy W BpeMs JIsl TOMCKa JaHHBIX B
npotokoje. I T1OHMCKa HaXMUTE
kiasuimy «BBOJ/l». Ha gucmee

OTKPOETCS OKHO, IMOKa3aHHOE Ha PHC.
5.5-4a.

i1 EI ‘r

T: sz 1'C

EEO] - rioMcE IIo Tare

Puc. 5.5-46. OkHO noucka

IAPAMETPH IIOHMCEL: | aumx no sare.
nava: T0.03.07.
[Ipu BoIOOpe omuuu «BeiBoA
Epeida: E 5 . ﬂﬂ JTAHHBIX HA KOMIBIOTEP» (CM. puc. 5.5-
3) u Haxatum kiaBumu «BBOJ/»
Homars - 'EBOT OCYIIECTBIISIETCS MEpEaua IPOTOKONA

JTAHHBIX Ha KOMIIbIOTEp MO0 RS-kanamy.
Jlns HabmoieHus B peajlbHOM BPEMEHH Ipoliecca

n3Mepennsi Bel MokeTe moJIb30BaThCsl MPOTPAMMHBIM 00ECIICYCHUEM, BXOISIINM B
KOMIUIEKT OCTaBKH *uckera 3.5 .
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I OYMCTKU IIaMSTH B OKHE
«ITPOTOKOJIMPOBAHUE)» (cm.
puc. 5.5-3)  BBIOEpHUTE  OIIUIO
«O4YUCTUTh TAMATHY» MW HAXXMHUTE Ha ECE SATIMCH CTEPTH
kiasuimy «BBOJl». Ha nguc-muee
aHajgu3atopa B TEYEHHE S5 CEKYH]I
OTKPOETCSI OKHO, TIOKa3aHHOE Ha PHC.
5.5-5.

Puc. 5.5-5. OxHO yaaneHus JaHHBIX.
5.6 Menw «bJIOKHOT»

Jucneii nanupix —> I'1aBHoe MeHI0 ™—>  BiOKHOT

IIpu Bxoxe B MeHIO «bBIIOKHOT»

E‘HEE?PF’H_HHH Ha JHCILIEE aHaJIM3aTopa

EJIOEHOT OTKPBIBAECTCS OKHO, IIOKAa3aHHOE Ha

BTty T puc. 5.6-1. B stom oxHe Bbl mMoxkeTe
0T MDD s BBIOpATh TPU OILIHU.

I[IpocmorE

Puc. 5.6-1. OKHO
«JIEKTPOHHBIM BJIOKHOT»

[Tpu BrIOOpE oniuu « BKIIOYNTH/BBIKIIOUNTEY BKIIOYACTCS WM BBIKIIOYACTCS
ANEKTPOHHBIN OnokHOT. [Ipm 3TOM B pexuMe HU3MEpeHUs B BEpPXHEHl CTpOKe
MOSIBJISICTCS] WIIM MCUYE3aeT «MKOHKa» O0JIOKHOTA (cM. puc. 5.1).

[Ipu BBIOOpe omumu «OYUCTUTHY MPOUCXOIUT YyJaJIeHUE JAaHHBIX U3 OJoKa

SHEPrOHE3aBUCUMON MaMATH, IPeaHa3-
HayegHoro g 100 3ammcer B
aJeKTpoHHOM OnokHoTe. Ha mucriiee

aHajM3aTopa Ha S5 CEKyHJ OTKpOeTCs ECE SATIHCH CTEDPTEH
OKHO, TMOKa3aHHOE Ha puc. 5.6-2.

Puc. 5.6-2. OxuHo «Ouyucrka
OJIOKHOTA.

IIpu BeIOOpe ommuu «IIpocMoTp»

Sarmcs No 0k (cM. puc. 5.6-1) OTKphIBaeTCs OKHO,
- - . 5.6-3. C noMouibmo
ame - S0 10 O MOKa3aHHOE Ha pHC
"'Tl'amd" o ':]" :':L-r knaBuml  «BJIEBO» «BIIPABO» Brl
Epewma: 10:L2:4L MOJKETE TIPOJIMCTHIBATE JIAHHBIE,
Z: 3.4E ob% 3aIMCAHHBIE B DIIEKTPOHHBIN OJIOKHOT.
T: 2 1'C

Puc. 5.6-3. OkHO «3amnuch B OJIOKHOT»
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6. KAJIMBPOBKA AHAJIM3ATOPA.
B ananusatope peasin3oBaHbl cIeAyOLINE BHAbI KATHOPOBOK:
e KamuOpoBka 1o HyJ€BOH TOUKE;
e ABTomaruyeckas KaauOpoBKa Mo aTMoc(hepHOMY BO3AYXY;
e CrnenuanbHas KaTHOpPOBKA.

6.1 IIpouenypa kKaaMOPOBKH HYJIEBOH TOYKH aHAJIM3ATOPA.

KanubpoBka HyJ€BON TOYKHM MPOBOJUTCSA B IMpPOLIECCE MPOU3BOACTBA U IMPHU
[OJITOTOBKE aHAJIM3aTOPOB K MOBEpKe. B cuily MajnocTu M BBICOKOW CTaOMIBHOCTH
TOKOB YTE€YKH CEHCOPOB JaHHas Ipoueaypa B MPOLECCE OKCIUTyaTaluud He
IPOBOJUTCS, MO3TOMY OMNIUSI KaTUOPOBKH HYJIEBOM TOUKM BBIHECEHA B CIIyEOHOE
MEHIO KanmuOpoBokK (cM. [Ipunoxenue 2).

6.2. Ilpouenypa aBTOMATHYECKON KAJNOPOBKH aHAJIU3ATOPA.

[Ipn aBTOMaTHUYECKOW KaTMOpPOBKE aHaIM3aTopa B KauyeCTBE CTaHAAPTHOTO
oOpaslla ¢ W3BECTHBIM COJIEP)KAHUEM KHUCJIOPOJia HCIOJIBb3YeTCs aTMOC(hEpHBIH
BO3/lyX, HACBHIIICHHBIM TapamMu Bojabl. KainOpoBKy ceHcopa MOKHO MPOBOJUTH
JBYMSI CTIOCOOaMH.

[Ipu mepBoM cmnocobe KaauOPOBKH CEHCOpP JOCTAIOT M3 H3MEPUTEIHHOMN
KaMepbl, TIIATEJIbHO MNPOMBIBAIOT €r0 YYBCTBUTEIBHYIO YacTh B BOJIOIPOBOAHOM
BOJC U C TOMOIIGI0 (UIBTPOBAILHON OymMaru WM MapiieBOro TaMIIOHA YyAAJSIOT
ocTaBIIMECs Karumm BoOJbl ¢ moBepxHocTu AC. 3areM Ha JHO «KaTUOPOBOYHOM
CKJIIHKW» HaJIMBalOT HEMHOTO BOJONPOBOJHOW BOJbI U ycTaHaBiuBaioT B Hee AC.
UyBcTBUTENIbHAS TOBEPXHOCTh CEHCOpPA HE JOJIKHA KacaThCsA MOBEPXHOCTH BOJBI B
CKJISIHKE.

[Ipu BTOpOM cr1OCc06€ KaTMOPOBKH CEHCOP OCTACTCS B U3MEPHUTEILHON Kamepe.
Jlnst ynoOcTBa BBITIOJIHEHHS TOCIEAYIOMUX TPOLEAYP H3MEPUTEIBHYI0 KaMepy
JOCTAIOT M3 JeprKarelis, moBopaunBaroT Ha 180°, maBas crTedb KHUIAKOCTH, a 3aTEM
OMSITh YCTAHABIMBAIOT B KpoHWTEHH. Ilociie 3TOro u3MEpUTENbHYIO KaMepy
THIATEIbHO TPOMBIBAIOT BOJOW OT OCTATKOB CyJIb(pUTa HATpUA WU JPYTUX
npumeceit. [l 3Toro depes BxonHy TpyOky mpomyckatoT 300- 1000 mi BOmbI.
3aremM uepe3 BXOJHYIO TPYOKYy C TOMOIIBIO MIMPHUIIA, 3aMOTHEHHOTO BO3IYXOM,
yTEM MPOAYBa YAAISIOT OCTaTKU BOJbI U3 KaMmepbl. [Ipu 3TOM Ha 4yyBCTBUTEIBHOM
noBepxHOCTH AC He T0KHO OCTaBaThCs Kaneiab BOBI.

Jlnst  mpoBeAeHWS — aBTOMATMYECKOW  KaTMOpOBKM  aHalu3atopa IO
aTMOC(EpPHOMY BO3/yXY, HACHIIIICHHOMY TapaMH BOJIbI, HAXMUTE KJaBuIry «BBom.
Ha nucrninee ananusartopa nosisutcst okHo, **I'JTABHOE MEHIO**, nmoka3anHoe Ha
puc. 6.2-1. C moMoOmIpl0 KJIABHII TIEPEMEIICHUS Kypcopa BBIOCPUTE OIIIHIO
«KAJIMBPOBKN» u naxmure «BBO/l». Ha nucrnnee ananu3zatopa MOsSIBUTCS OKHO,
**KAJIMBPOBKA**, mnokazannoe ©Ha puc. 6.2-2. C 1OMOIIBIO KJIABHII
nepemenienuss kypcopa BbeiOepute omniuio «ABTOKAJIMBPOBKA» u HaxvwuTte
KJIABUIILY «BBO/I». Ha JIUCTIIEe aHajmu3aropa MOSIBUTCS OKHO
«ABTOKAJIMBPOBKA» (puc. 6.3-1).
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- Ecmn aMIIEPOMETPUUECKU I

ABRTOEATIMEFOEEA CEHCOp  HaxOIWUTCSI B  BO3JAYXE,

VoraHOEMTE CeHOOE HACBIIIEHHOM NIapaMy BOJbl, HA)KMHUTE
E ECSIVE HACHWEHEH iasuuy «BBOJ»

TapamMi EOIE
M Hawmiuire BRI

Puc. 6.3-1 OkHo
ABTOKAJIUBPOBKA»

Ha aucnuiee ananmzaropa MosSIBUTCSA OKHO BBOJA JIAHHBIX 0apOMETPUYECKOTO
JIaBJICHUS, IOKa3aHHOE Ha puc. 6.3.-2.

C nomolpio KJIaBUII TepemelnieHus Kypcopa u kimasumu «BBO/l» BBeaute
TeKyllee 3HaYyeHue 0apOMETPUUYECKOTO JAaBICHUS KaTMOPOBKHU.

Puc. 6.3-2. OxHO  BBOAA
O6apoMeTpUUECKOTO JaBICHUS. VopaHoERMTE SHaYeHIMS
EiEI:i!ZII-iET:ﬁ!I-IH 2RO
ITocne BBOJIA SHAYCHUS | MaEIISHIA M HAaMMIITS
O0apoOMETpUUECKOTO JaBJICHUsS Ha JUCILIee ‘E;E;;jlg;'
aHajgu3aTopa IMOSBUTCS OKHO COOOIIEHUN,
AQHAJIOTUYHOE TMOKAa3aHHOMY Ha puc. 6.2-4. ?Eﬂ _ﬂ MMETLT
B wHwxHelt yactu 3TOro OKHa Oyner

BBIBOJUTHCS TEKYLIEE 3HAYCHHE H3MEPSAEMOM BEJIMYMHBL, COOTBETCTBYIOIIEE
napaMerpaM npouuio kanuOpoBku. Ilocie craOunu3anuu MOKa3aHUN HAKMHUTE
kinasuily «BBOJI». Ha nucnnee aHanmmu3atropa B TedeHHE 3-5 CEK. BBICBETUTCA
cooOmieHne «ABTOKaIMOpOBKA YCIEIIHO 3aBepuieHa». llpu 3ToM aHamM3aTop
U3MEHHUT TNapameTpbl KaluOpOBKH U TMEpeHaeT B pexkuM u3MepeHuid. Ha mucruee
aHAJIN3aTopa MOSABUTCS OKHO, aHAJOTUYHOE pHUC. 6.2-5.

Nurennekryanbubie  anroputMbl AKIIM-1-02 no3sonsror Bam mpoBoauTh
AaBTOKaJMOpPOBKY B JI000 BBHIOpAaHHOM €IMHHULIE M3MEPEHUs, a MPU HU3MEPEHHSIX
nepexoauTh B Jpyrue eauHuibl. [Ipu sTom He TpelyeTcs emie pa3 NMPOBOAMTH
aBTOKaJIMOpPOBKY. AHaJIM3aTOp CAMOCTOSITENBHO  ONPENEIUT HEO0OXOJAUMOCTh
BHECEHUSI TE€X WJIM HWHBIX TEPMOKOMIICHCAIIMW, BBIMOJHUT BCE HEOOXOAUMBIE
MEePECUYEThI, CBA3AHHBIE C U3MEHEHUEM KaK M3MEpPSAEMOUN BETUYUHBI, TaK U €AUHUIIBI
U3MEPEHUS.

[leproanyHOCTh MPOBENEHUSI ABTOKAIUOPOBKH OMpPENEISIeTCS TOYHOCTHIO, C
Kotopod Bpl xoture mnpoBoauts uzMepeHus. I[lpu stom Bbl Takke AOJLKHBI
YUYUTHIBATh, YTO UyBCTBUTEILHOCTh AC MOXKET U3MEHATHCS BO BpeMeHU. braronaps
BBEIOOPY ONTHUMAJBHBIX YCJIOBHA pabOThl W BHYTpeHHHX mapameTrpoB AC oHH
o0ecrieunBaOT CTAOWJIBHOCTh IOKa3aHWl MpPHU IOCTOSSHHOM OapOMETPpUUYECKOM
JABJICHUM W KOHIIEHTpAIlMUM Kuciopoda He Xyxe 2 % B TedeHue 2-X HeNellb.
[TosTomy, ecnu Bac ynoBierBopsieT MmoOrpemHoctb usmepeHuid 4-5%, Bol Moxete
MIPOBOJIUTH aBTOKAMHOPOBKY 1 pa3 B Mecsil. Eciu u3mepeHus: mpoBoASTCS B 001aCTH
HU3KUX (~1 00.%) KOHIIEHTpaIuii KUCIOPOa, 3TOT UHTEPBAT MOXKET OBITH YBEITUYCH
J10 2 MECSLEB.
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6.3. IIpouenypa cneunajbHOH KAJUOPOBKHU aHAJIM3AaTOPA.

[Ipn cnemuanpbHOM KanMOpPOBKE aHaAIM3aTOpa B KAadyeCTBE CTaHAAPTHOTO
oOpasiia ¢ U3BECTHBIM COJIEP’)KaHUEM KHCJIOPOJIa MOKHO HCIIOJIb30BaTh TTOBEPOYHBIC
razoBeie cmecu (III'C) unmm armocdepHbIii BO3AyX HACBIIIEHHBIM IMMapaMu BOJBI.
Crnemnansnyto kanubpoBky mo I[II'C nenecooOGpa3zHo mpoBOIUTh, KOraa TpedyeTcs
00ecreunTh BBICOKYI0 TOYHOCTh M3MEPEHHI COAEepKaHUs KHCIIOpoja B razax. [lpwu
ATOM JKeJIaTelIbHO ucmonb3oBath [1I'C, B KOTOpO# coaeprkaHue KUCIopoaa OJU3KO K
HOMHUHAJIbHOMY 3HAUY€HUIO B aHanuzupyeMou cpene. Hanpumep, npu aHamuze
YUCTOTO KUCJIOPOJia WM B JIFOOBIX JPYTUX CIydas, KOT/a KOHLEHTpAIUs KUCIOpoaa
BoIie 50 006.%.

Jlnst  mpoBeneHUs  CHEMANIbHOW  KamuOpoBku aHamuzatopa mno [II'C
PEeIBApUTEILHO YCTAHOBUTE €MHUIY u3MepeHus 00. % (cMm. m. 5.3) u HaxmwuTe
knaBumy «BBom». Ha naucniiee amanmzatopa mosButcs okHo, **I'JIABHOE
MEHIO**, nokazanHoe Ha puc. 6.2-1. C moMoIpI0 KIaBUI IepeMelieHns Kypcopa
BbIOepuTe oniuio «Crent. kanubpoBkay u Haxxmute «BBO/l». Ha nucrnee

aHajau3aropa MOSIBUTCS OKHO,
**CIIELl. KAJJUBPOBKA**, nokasanHoe CIIEL. EATTMEPOEEL
Ha puc. 6.4-1.

YOoTaHOEMTE CeHCOOP E
CHMEChH, EHDDaSHHEYVE
INA HalHbpoRRM

Puc. 6.4-1 OxkHO «CIIEL. M Ha ¥ EBi:I;[I;

KAJIMBPOBKAY.

C momo1pio BEHTUJISI TOHKOM perynupoBku (Ha 6awtone ¢ [II'C) ycrtanoBute
pacxoj; ra30BOi cMecH ~2 /4 , a 3aTeM COSAMHUTE BXOJHYIO TPYOKY U3MEPUTEITHLHOMN
KaMephbl ¢ BbIX0J0M penykropa. [locne
3TOro Haxkmute Kiasuiry «BBOJI».
Ha pucnnee ananuzaropa MOSBUTCS
OKHO TUTSt BBO/JIa 3HAUYECHUS
KOHILIeHTpauu kuciopoga B [II'C,
MoKa3aHHOE Ha puc. 6.4-2.

CITELT. EATTHEPOEEAL
EFregrTse pacHETHOS
SHaYeHME HOHIISHTEa -
LI EMOTIOROIE .

073.4 o6%

C nmnomompl0 KIABUII TEPEMEIICHUs Kypcopa YCTAaHOBUTE 3HAYCHHE
koHIeHTpanuu kuciopoaa B I1I'C u naxxmure «BBO/I». Ha nucnee mosiBUTCS OKHO
JUTSL HAOJTFOISHUS Tpoliecca cTabuiIn3aIiy MoKa3aHui, MoKa3zaHHoe Ha puc. 6.4-3.

Puc. 6.4-2 OkHO 1711 BBOJA JaHHBIX.




29

Puc. 6.4-3 OxsHO i1 HaOIIOIEHUS
CIIELL. EATIHEPOEEL nporecca cTabuan3aluy OKa3aHUH

[Mocmae crabM AT

IORSSS I Ha¥iine ITocne cTabuanu3anyu nNoKa3aHUH

'E:E”:l,E' HaxmuTe knaBumy «BBO/». Ha

IHCIIee MOsABHUTCS Haamuch «Crerr.

Eﬂ_d nﬁ% KanmubpoBka ycreniHo 3aBepiieHa» u

AHAIM3aTOp TIEPEUIET B  PEKUM

u3MepeHui (cM. puc. 6.2.1).

7. Texan4ueckoe 00Cay:KUBAHHE aHATIM3ATOPA.

Ecnu Bam ananuzaTop Hy’XKIaeTcss B TEXHUYECKOM OOCITYKMBAHHH, PEMOHTE
WU TEPUOJUYECKOM TIOBEpPKE, CBSIKUTECh C CEPBUCHBIM IIEHTPOM WU C
OmmkadmuM  opunuaabHeIM - awiiepoM. KoHTakTHbIE TenepoHbl O(UIIHATBEHBIX
JUJIEPOB pa3MEIIEHbI Ha HAIIEM CalTe.

CepBucHbIit LEHTP BBITIOJTHSIET BECh  KOMILIEKC pabot o
TEXHUYECKOMY 00CITy>KUBaHHIO aHaJIM3aTOpPOB u UX TEPUOJIUYECKON
noBepke B opraHax ['OCCTAHJIAPTa P®. C ycinoBusSMH IPOBEICHHUS dTUX
pabot Bbl MOkeTe 03HAKOMHTHCS HAa HAIIIEM CaiTe.
7.1.2neKTpoHHBIN OJIOK aHAIM3aToOpa KpaitHe pelKo HyXTaeTcs B 0OCITyXHUBAaHUU U

peMOHTe Oyarojaps BBICOKOMY KayeCTBY MPOM3BOJACTBA aHAIM3AaTOPOB,

HCIIOJIb30BaHUI0 HAAEKHBIX KOMIUIEKTYIOIIUX, MPOYHOCTH, T€PMETUYHOCTU U

BBICOKOW CTENEHM TMbLIEBIAro3amuTel Kopnyca ananuzaropa (IP-65). Kaxnawlii

aHaJIM3aTop B KOMIUIEKTE C JIaTYMKOM [IOABEPraeTcs MCIHbITAaHUAM Ha

HAJI€KHOCTh, MPOXOAUT NPEANPOJAXKHYIO IOJATOTOBKY UM  TECTUPOBAHUE

PaboTOCTIOCOOHOCTH €TI0 OCHOBHBIX OJIOKOB.

7.2.AMIIEpOMETPUYECKUE CEHCOPBl  Onarofaps OpPUTHHAIBHBIM  TEXHUYECKUM

PEIICHHSIM, HWCIOJIb30BAaHUIO OJaropoJHbIX METAJIOB M BBICOKOMY Ka4yeCTBY

IIPOM3BOJICTBA UMEIOT HEOTPAHUYECHHBINH CPOK CIyKObI. B TO ke BpeMsi ceHCOpbI

HYKJIAIOTCSI B MPOBEJACHUU MEXPETIIAMEHTHOTO OOCIIYKMBAHUS, BBITOJIHIEMOIO

[ToTpebutenem B mpoiiecce dKkcrryaranuu. K aTum paboraMm OTHOCSATCA 3aMeHa

MEMOpPaHHOT0 KOJMadyka W TeJIMeBOTO pacTBOpa 3JeKTponuTa. lleproauyHocTh

3aMEHbl JJIEKTPOJUTa W MEMOpaHHOrO KOJMayka 3aBUCUT OT YCIOBUM

AKCIUTyaTallMy aHaju3aTopa W JOJDKHA MPOBOJIUTHCS HE pexe 1 paza B rox, a

TaK)XE B CIEAYIOIINX CIIyqasx:

e HapymeHa 1eJoCTHOCT MeMOpaHbl. BHEIIHMM NPU3HAKOM 3TOTO CIIyXaT
BUJIUMBIE KaIleJIbKU AJIEKTPOJIUTA HA TOPIIOBOM MOBEPXHOCTH CEHCOPA, a TAKkKe
3HAYUTEILHOE YMEHBIIICHNE YPOBHS AJIEKTPOJIMTA B KOPITYCE CEHCOPA;

e MeMOpaHa BBITSHYJIACh M HE JOCTATOYHO CHJIBHO HATSTHUBAETCS TOPIOBOM
YacThlO0 CTEKJISIHHOW TWib3bl. [Ipu3HakoM ciiaboro HaTsKEHUsT MeMOpaHbI
SBJISIETCSI 3HAUMTENIbHOE CHIDKEHHE OBICTPOACUCTBUS M BBICOKOE 3HAYCHUE
OCTaTOYHOTO TOKa CeHcopa npu KanuOpoBke aHanmuzaropa no «Houb
pacTBOpYy»;
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e [lokazanusi aHanu3aTopa NpPU HM3MEPEHUSX WM KaJUOPOBKE IO BO3AYXY

HECTaOWJILHBI U UMEIOT OOJBIION Apeid.

Ecnim B ceHcope BO3HMKIA Kakas-TO HEIMOJAJKa, IPEXKIE BCETO IPOBEPHTE
IEJIOCTHOCTh KabOelisi W CTEeKJISHHOW Tuib3bl. Hanuuume TpemuH W CKOJIOB Ha
cTrekyisiHHOM runb3e AC cBHAETENBCTBYET O HecoOmojeHun I[loTpebutenem mep
npenoctopoxkHoctd. HeakkypatHoe oOpamenne ¢ AC U HecoONOJeHUE Mep
MPETOCTOPOKHOCTA MOXKET NPUBECTH K ero yrpare. [Ipu BBIACHEHMM NTPUYMH
OTKa30B MOTYT OKa3aThCsl IMOJIE3HBIMHU TecThbl paboTocnocodHocTh AC. DTU TECThI
MOKHO TakK)Ke€ MPOBOJUTH MPU 3aMEHE MEMOpPAHHOTO KoJillayka U pacTBOpa
AIEKTPOJINTA.

Tect Nel. [IpoBepka CONPOTUBIICHHS U30JSLAN MEXKIY KaTOJIOM U aHOJOM.

1. CHumMuTe MeMOpaHHBIA KOJIMAYOK U MPOMOWTE 3IEKTPOJHbIN aHCaMOJb B

IUCTUILIMpoBaHHOU Boje. C moMolblo (GUIbTPOBAILHON Oymaru yJanure
Kalyld BOJABl M TIIATEIIBHO MPOCYUIUTE TOPILOBYIO YaCTh CTEKJISSHHOMH
TUJIb3BI.

2. B riiaBHOM MEHIO BOMJIUTE B OILIMIO JTUATHOCTUKA CEHCOPA.

Ecnu tok cencopa (Icenc) umeer GiM3Koe K HYJIIO 3HAYEHHUE U COMOCTaBUM
C BeJWYMHON octaToyHoro toka (I ocT), TO compoTHBIEHHE H3OIALUU
HaxXOJMUTCS B Mpenesax HOpMbl. Ecim TOK CceHcopa 3HAYUTEIbHO
OTIMYAIOTCA OT HyJisA, NomnpoOyiTe Oosiee THIATENbHO BBIMOIHUTH M. 1
HACTOSILEro0 TeCTa. BBICOKOE 3HAYEHME TOKA CEHCOpPA CBUAETEIBCTBYET O
HApYLICHUU COMPOTUBIICHUSA U30JsUMU. K BO3MOKHBIM IPUYMHAM CIELYET
OTHECTH HApYyUIEHUE IIEJIOCTHOCTU Kalens, TPelMHbl WA CKOJbl B
CTEKJISHHOM TWIb3€, a Tak)Ke MOIMaJaHue BJIard WId CyJlbpuTa HaTpus B
pa3beM ceHcopa. B mocienHem ciydae CIELyeT IPOMBITH pPa3beM
TUCTWJUIMPOBAHHOW BOJOM, a 3aTe€M TINATEIbHO MNPOCYIIUTh B TEUECHUE
HECKOJILKHUX CYTOK IIpH TeMiepaType oamuskoi k 40-60 °C.

Tect Ne2. [IpoBepka natumka TemnepaTypbl U IPOBEPKA PEAKIIMU CEHCOPA HA

Bame gpixanue. 9TOT TECT BBINOJHSAETCS MOCIE BbINMOJHEHU TecTa Nel.

1. B oxne «J/luarHoctuka ceHcopa» HaOIOJalTe 32 TOKOM MPOTEKAIOIIUM
yepe3 ceHcop (Icenc) m mokazanusmu Ttemmnepatypbl (T). Bo3pmure cencop 3a
IJIACTMACCOBYIO JIETAlIb UM BBIJOXHUTE HA CTEKJSIHHYIO THIIB3y CEHCOpPA, HAIPaBIIASL
CTPYIO aJIbBEOJISIPHOTO BO3JyXa HAa TOPLOBYHK YacThb CTEKIIHHOW TWIb3bl. Eciu
TEMIIEPATypa OKPYKaroIero Bo3ayxa nmke 35 °C, To nokazanus temmeparypsi (T) u
TOKa CEHCOPA JIOJKHBI BO3pACTaTh. Y BEJTMUYEHHE TOKA CEHCOpa OOBACHSIETCS TEM, UTO
Ha TOBEPXHOCTH CTEKJISIHHOW THWJIb3bl KOHJICHCUPYETCA BJlara M3 ajbBEOJISIPHOTO
BO3/lyXa U JIEKTPUYECKAS LIENb MEXKY KaTOAOM U aHOJOM 3aMBIKAETCS.

2. I[To wmepe wucnapeHuss BJard CO CTEKJISSHHOM THJIB3bl IIOKa3aHUA
TEMIIEpaTypbl M TOKA CEHCOopa OYAyT YMEHBIIATHCS, CTPEMSICh K MPEKHUM
3HauYEHUAM. Takoe MOBEJECHUE CEHCOpa CBUIETENBCTBYET 00 OTCYTCTBUU OOPHIBOB B
kabene W pa3beMe ceHcopa. Eciu TOK ceHcopa HE H3MEHSeTCs, NompoOyiirTe
MOTPY3UTh TOPIIOBYIO YacTh CTEKJISIHHOM TWJIb3bl B CTaKaH C JUCTUIUIMPOBAHHOU
Bozou. [Ipu aTOM aHOA CEHCOpa IOJKEH HAXOAUThHCA B BoAe. Ecin aTta onepauus He
npuBeia K OXUAAEMOMY pe3yibTaTy, TO MO-BUAMMOMY, K KaOelo ceHcopa

W
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MPUKJIAJABIBAIMCH HEJONMYCTUMO BBICOKME MEXaHW4YecKue ycuiausi (cM. 1.6), 4To
IpUBEIO K OOpBIBY aHOJa WJIM KaToja. B 3TOM ciydae CBSIKUTECh C CEPBUCHBIM
HeHTpoM. PeMOHT Takoro ceHcopa BO3MOXKEH TOJIBKO B  ciy4ae oOOpbIBa
kabens y paszbema. [Ipy HemOmyCTHMO BBICOKHMX MEXaHWYECKHX Harpyskax Ha
kabelb  MOXET Takke TMPOU30WTH OOphIB  NPOBOJOB Kabens  Jarduka
TeMreparypel. B 9TOM ciyyae Ha JuCIiee BBICBETUTCA HaAMNHUCh «JlaTumk He
MOAKJIIOUEH». B 3TOM cilyuae TakKe CBSIKUTECHh C CEPBUCHBIM IIEHTPOM.

7.3. H3mepurenbHasg KaMmepa.

[Ipy mnpoBeAeHUMM aHaIU30B B TMOTOKE Ta30B, cojepkKallux OoJbllIoe
KOJIMYECTBO B3BEIICHHBIX YAaCTHUI], HA BHYTPEHHEW IMMOBEPXHOCTU H3MEPUTEIHHOMN
KaMephbl MOSBIIAIOTCS OTJOKEHHMS, YXYAIIAIONINEe €€ Mpo3padyHocTh. B aToMm ciydae
Bam crexyer ee mpouyMCTUTh C MOMOUIBIO MApJIeBOrO TaMIIOHA, 3aKPEIJIEHHOTO Ha
nepeBsiHHOM maniouke. st 2pheKTUBHOCTH OYMCTKH MOXKHO HMCIIOJIB30BaTh JIOOBIE
MOIOIIIUE CPE/ICTBA, HAIIPUMEDP CTUPAIBHBIN MopoioK. Mcnoas30BaTh pacTBOPUTEIN
HEe pexkoMmeHpayercs. JlJisi MCKIIOYEHUST BO3MOXHOCTH 3aCOPEHHSI U3MEPUTEIHHOMN
KaMephl 11e71ec000pa3HO YCTAHOBUTH (DUIIBTP TOHKOM OYUCTKH.

8. Bo3MokHBIC HENOJIAAKH U CIIOCOOBI X YCTPAHEHUS.

Bueminue nposiBneHus

BeposTHbIE TPUYUHBI

CrniocoObl ycTpaHeHust

1. Ha mucruiee | 1.Cencop He nogkioueH | 1.Ilogkmounts ceHcop.
aHajmM3aTopa K aHAJIN3aToOpy 2.CBSIKHATECH C CEPBUCHBIM
3aropaercs 2.00pbIB Kabens HEHTPOM MO  BOMIpPOCY
coobmenne «CeHcop pEMOHTa WM  3aMEHBI
HE NOJIKJIFOUYEH» CeHcopa.

2. llokazamms  He | 1. Boicox pacTtBOp 1. Jonnts pacTBop
3aBUCST OT | ANEKTPOIUTA NIEKTPOJIUTA U 3aMEHUTh
KOHLIEHTpaluu MeMOpaHHBIN KOIMAYOK.
KHUCJIOPO/IA. 2. O0OpbIB Kabenst 2. Bemounaute Tect No2. Ilpu

OTPUIIATETTLHOM  pEe3yJbTaTe
CBS3aThCA C  CEPBUCHBIM
IEHTPOM (PUPMBI TIO BOTIPOCY
peMOHTa WA 3aMEHBI
ceHcopa.

3. B «Homnp pactBOpe»
CEHCOoP UMeEET
00JIBIION OCTATOYHBIN
TOK.

Hapymeno
CONPOTHUBIICHUE

300U B CCHCOPC HIIN

B pa3bCMEC CCHCOpPa

[IponsBecTr BHEIIHUN OCMOTP
CEHCOpa W BBINOJIHHUTH TecT
Nel. TIlpum oTpunarenbHoM
pe3ynbTaTe  CBSI3aTbCS  C
CEPBUCHBIM IEHTPOM (HUPMBI
II0 BONPOCY pEMOHTa WIIH
3aMEHbI CEHCOPa.
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4. Iloka3zanus cencopa | 1. Hapymena | 1. 3aMeHuTh MeMOpaHHBIN

HECTaOMIIbHBI BO | IIEJIOCTHOCTh MEMOpAHBI. | KOJIMAYOK.

BPEMEHHU npu | 2. MewmbOpana | 2. O6ecrieunTh TpeOOBAHUS 11O

MTOCTOSIHHOM BBITSIHYJIACh 13-3a | TEMIIEPATYpPE U pacXody BOJbI

KOHLICHTpAIU1 IIPEBBIICHUS yepes U3MEPUTEIBHYIO

KHCJIOPOJA. TemriepaTypbl u (WIH) | KaMepy. 3aMEHUTh
pacxoja BOJBbL. MeMOpaHHBIA KOJIMAaYOK

5.  beictponeiictBue | BeitsHynace memOpana | OGecrieunTb TpeOOBaHUS 10

CEHCOopa CYUIECTBEHHO | U3-3a MPEBBILIEHUSA | TEMIIEPATYPE U PACXOIy BOAbI

YMEHBIIHWIIOCH. TemriepaTypbl u (WiM) | yepes U3MEPUTEIBHYIO
pacxona BOJBL. KaMmepy. 3aMEHUTh

MeMOpaHHBIA KOJIIAYOK

6. Ilpu mnpoBeneHuu
KaIMOPOBKHU
MOSIBJISIETCSL  HAJITUCH,
peaynpexaanmas o
HEKOPPEKTHOCTH
JEHUCTBUM.

1.CeHcop yCcTaHOBIIEH HE
B Ty cpeay, B KOTOpOH
JTOJIKHA IPOBOJUTHCS
JaHHasl KaJTnOpOBKa.

2. Ilpu xamuOGpoBKe TIO

BO3IIyXY Ha
YyBCTBUTEJIHHOU
MOBEPXHOCTH  CEHcopa

ocraiach karuist «Houb-
pacTBOpa WU BOJIBI.

3. Tlpm  xamuGpoBke
orepaTop HeE JOXKIAJCs
cTabuin3anuu
NOKa3aHU aHaIM3aTopa,
B pe3yibTrare  4ero
npomsomien  cOoil B
paboTe BBIYHUCIUTEIHLHON
CUCTEMBI.

1,2. TloBTOpUTH KaTUOPOBKY
YETKO BBITIOJIHSISI MHCTPYKIUH,
BBICBEUMBAEMbIE Ha JUCILIEE
aHaJIM3aTopA.

3. Bemonuuts 1.9.3

4. Ecnu He ynmaeTcsl IPOBECTH
KaJIMOPOBKY HE0OXO0IUMO
BOCCTaHOBUTH 3aBOJICKHE
YCTaHOBKH.
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Ipuiaoxenue 1.
MeTtoauka kaJuOpOBKH JaTYMKA TeMIIepaTyphl

[Ipu BeITyCKE M3 MPOU3BOACTBA BCTPOCHHBIM B aMIEPOMETPUUECKHM CEHCOP
JTATYUK TEMIEPaTypbl KaJTUOPYEeTCsl MO METOJIUKE, aJTOPUTM BBIMOIHEHUS KOTOPOM
3alMcaH B CIy)XeOHOM MeHI0 aHanu3aropa. [Ipuberarh Kk kanuOpoOBKE HaTyuKa
TEMIIEPATYpbl CIEAYET TOJIbKO MPHU 3aMEHE CEHCOopa Ha HOBbIA. B 3TOM ciyuae
MNOAKJIIOUUTE HOBBIM CEHCOpP K HW3MEPUTEIBHOMY YCTPOMCTBY M  BKIIIOUHTE
aHanuzatop. s nmpoBeeHus: KanuOpPOBKH AaTUrKa TeMiiepaTypbl Bam HeobOxoaumo
coOpaTh yCTaHOBKY IOKa3aHHY0 Ha puc. [11-1.

1 G

Puc. IT1-1. CxeMa ycTaHOBKH JJ1s1 KATUOPOBKHU JIaTUYMKa TEMIIEPATYyPBHI.

1 — TepMocCTaT KUIAKOCTHOM; 2 — 3TAIIOHHBIA TEPMOMETP; 3 — MAarHUTHAS
MeIIIKa; 4 — aMIEPOMETPUUECKUN CEHCOP; 5 — BoAA; 6 —
TEPMOCTAaTUPYEMBIN cTakaH; 7 — aHanuzaTop kuciopoga AKIIM-02T".

C noMoIpo 3TOM YCTaHOBKH HEOOXOJIMMO OOECIEeUUTh TPU OTMETKU LIKAJIbI
Temmeparypsl B auanasone 5 -50°C. Ecmu B Baiieit 1abopaTopuu HET TEPMOCTATA,
MO>KHO TPU OTMETKH IIKaJbl TEMIIEpaTypbl 00ecrneunTh 00Jiee MPOCTHIM CIIOCOOOM.
Jlist aToro Bam HE00X01MM TEpMOC, CTaKaH ¢ TUCTUIUIMPOBAHHON BOJOW KOMHATHOM
TeMIepaTypbl M INIACTUKOBBIM CTakaH CcoO JbAOM. B TepMoc Haieure
JTUCTHLTMPOBAHHYIO BOIy mojorperyio 10 50 +5°C. B crakaHe CO JIbJOM BBITOJIHUTE
orBepctue quaMmerpoM 10 mm. [l yBenmnueHus: Auamerpa 3Toro oTBepeTus 10 16 MM
3aneiTe B Hero Temnoil Boabl. Yepe3 5-10 MuHYT Boja B JIyHKEe OyAeT HUMETh
TeMmeparypy tasaus apaa ~ 0°C.
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Jlsis mpoBeieHUsT KaTMOPOBKYU JaTurKa TeMIepaTypbl HEOOXOAUMO MEPEUTH B

ELJIHEPIEE L :
B HIHHES TOY R
EepuHald mow R
[Momnpassa T

00pa3loBbI TEPMOMETP B TEPMOCTATUPYEMBIN CTAKaH C
TEMIIEpAaTypON HWKHEH OTMETKU IIKAJIbL:

JIYHKY B CTAaKaHC CO JIbJIOM. I[O)K,Z[I/ITCCB

nokazanuii Tepmometrpa (cm. Puc. I11-3.) u Haxkmute

«BBO/I».

Puc. I11-3. OkHO moKa3aHuil TEPMOMETpA.

ELATIHMEFOEEL
TEMIIEFP. CEHCOP.L
EEemmMTe TeMIIepaTVoy
ITEFECH moweens

0000 T

CIy’)keOHO€ MEHI0 KaJuOpOBOK H
BBIOpaTh KANMOPOBKY Temmeparypsl. B
OTKpbIBIIEMCS OKHe (cM. puc. [11-2)
BbIOEpUTE omiuio «HmxHed Toukm» u
Haxmute «BBO/».

Puc. IT1-2. Oxno «KanbpoBka
JaTYMKA TEMIIEPATYPhI».

[Torpysure CEHCOp 51

5+1°C wim B

ycranosnenus |[Iocrre coaRrdmM=aITiaN
TICKASaNMI HaKMITS
'BEEROT
256°C
B otkpeiBimiemcs okHe (cM. Puc.

[11-4.) BBeauTe TEMIEPATYpy HUKHEU
TOYKH C MOMOILBIO KJIABUII MTEPEMENIEHUS
Kypcopa u Haxxmute «BBO/».

Puc. I11-4. OkHo BBOAA TEMIIEpaTypbl
HIDKHEW TOYKH IIKAJIBL.

[Tocne coobmennst 00 ycnenHon KamnOpOoBKe HIDKHEHW TOYKU HA 9KPaHE BHOBb
MOSIBUTCSI MEHIO KaMOPOBKHU aatunka temrepatypsl (Puc. I11-2). Beibepure omnuto

«Bepxnelt Toukn» u Haxmute «BBO/».

[Torpy3ute ceHcop u OOpa3lOBBIl TEPMOMETP B TEPMOCTATHPYEMBIM CTakaH

WA TEPMOC C TEMIIEPATYPOU BEPXHEW OTMETKH IIKAaJIbI

YCTAHOBJICHHSI TIOKa3aHWH TepMOMETpa
(cm. Pumc. II1-3.), maxmure «BBO/I».
Cuuraiite MMOKa3aHHe 00pa3IoBoro
TEPMOMETpa M C T[IOMOIIBIO KJIABMIII
MEPEMEIICHHS. Kypcopa BBEIUTE 93TO
3HaveHue (cM. puc.1-5.).

U, JOXXIaBIIHCH

EATTHMEFOEEA
TEMIIEP. CEHCOPA
FpE

EremmTe TemMII=Da
ETOPOM mow e

040.0°C

Puc. IT1-5. OxHO BBOAA TEMIIEpATypbl HUKHEW TOUKH IIKAJIbI.

EAMHEPOEEL
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[Tocne coobmienus 06 ycrenHoi katuopoBKe BEpXHEH TOUKH Ha SKpaHe BHOBb
MOSIBUTCS MEHIO KaJIMOPOBKMU jAatunka temrepatypsl (Puc. I11-2). BeiGepute onmuto
«ITommpaBka T» u Haxkmure «BBO/».
|:i 1'.[5.?!2'1‘1-:['1'!'-"_-' IaTyYHME E Beimonnure HHCTPYKIHIO
- - M MOKa3aHHYI0 Ha [IUCIUIEE aHaJIM3aTopa
EREdy C El"&'inTHI-II'I (cwm. puc. 31111-7.) u Haxmute «BBO». P
TeMIIepaTVERor M

HaMMITES !E:E”:',II;I Puc. I11-7. OKHO ¢ HHCTPYKIHEH

Jlo)xnuTech yCTaHOBIIGHUS TOKa3aHUMN
tepmomerpa (cm. Pumc. I11-3.) m Haxwmute
«BBO/I». Cunraiite moka3zaHnue TEMIIEPATYPHI C
0o0pa3loBOro TepMOMETpa UM BBEAUTE 3TO
3Ha4YeHue ¢ KiaBuatypsl (cM. puc. I11-8.).

Haxvure «BBO/I». 02 ﬂ .D ':E

Puc. I11-8. OkHo AJ1s1 BBO/Ia TEMIIEPATYPHI.

Erengrre reMIIepaTypy
STRTIOHEODD
TEPMOMeTa
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Ipuaoxenue 2.

MeTOI[I/IKa KﬂﬂﬂﬁpOBKl/l HyHCBOﬁ TOYKH aHAJIN3aTopa

B kadecTBe cTaHAapTHOrO 00pas3la C HYJEBBIM COAEPKAaHUEM KHUCIOPOJa
MOXXHO MUCIIOJb30BaTh «Hoyb-pacTBOp» WM HMHEPTHBIM TIa3 BBICOKOW CTENEHHU
YUCTOTHI (aproH, a3oT). s npurorosinenus «Homb pactBopa» 10 + 0.5 r cynbdura
Hatpusi (Na,SO; I'OCT 195-77) pactBopsitor B 200 MJ1 BOJOMPOBOJHOW BOJBI U
noOapysaoT 20-50 Mr pactBopuMOM coiiM KoOaiabTa WiIM cepebpa (Hampumep,
koOanpTa xjopuctoro — CoCl,*6H,0, TTOCT 4525-77). JloGaBKka coJieil TSxKeIbIX
METaJJIOB MCMOJIb3YETCS B KaueCTBE KaTaju3aTopa PEeaKUUu OKHUCIEHHUS Cyibdura
Hatpus. Yepes 10 munyt «Homb-pacTBop» MOXKET UCIOIB30BATHCSA IJIs1 KATUOPOBKH.
KanubpoBky ceHcopa MOXKHO MPOBOAUTH HE AOCTABAsI MX U3 U3MEPUTEIBLHON KaMephl
WIK ToMmelas ux B ckiIsHKY ¢ “Honp pacTtBopoM”. B KauecTBe CKISHKH YyJIOOHO
UCII0JIb30BaTh CTaHAApTHYIO CKISIHKY BIIK mnu konly co nuudom 14.

Ecnu kanmuOpoBka OyJeT NpPOBOAMTHCS B HM3MEPUTENBHOM Kamepe, Bawm
Heo0xoauMo 3anoJiHUTh ee "Hounb - pactBopom". [l 3T0T0 MImpHil eMKOCThI0 20 Mt
TFePMETHUYHO COEMHUTE C BBIXOJHOW TPYyOKOUN KaMephl, MPEABAPUTEILHO YCTAHOBUB
MOPIIEHb B YTOIUIEHHOE MoJiokeHHe. KoHel BXOJIHON TpyOKH OIyCTHUTE B COCY] C
«Honp pactBOpOoM». BeITSrMBas mnoplIeHb MINPHIA, 3ANOJHUTE HU3MEPHUTEIBHYIO
kamepy «Homb pactBopom». IToBTOpHTE NaHHyI0 onepauuio 2-3 pasa, moka Kamepa u
o0e TpyOKH HE 3arOoJHATCS O KOHIIA.

Ecmu xammbpoBka Oyaer mpoBoauthcsi B ckisake BIIK, Bam HeoO6xomumo
JIOCTaTh CEHCOP U3 U3MEPUTENBHOM Kamepsl. /[ 3TOro OTKpyTUTE HAKUIHYIO TalKy,
OCTOPOYKHO JIOCTaHbTE CEHCOpP, a 3aTEM IOrPY3UTE €ro YyBCTBUTEJIbHYIO 4acTh B
CKISIHKY ¢ «Houb pacTBOpom».

BHUMAHME ! Y6eaurech B OTCYTCTBUU My3bIPHKOB BO3/lyXa HAa YyBCTBUTEIHHOU
YacTU aMIIEpOMETPUYECKOr0 CEHCOPA.

Jlis  mpoBeneHHs KanMMOPOBKM —aHANIM3aTOpa IO HYJeBOW Touke Bawm
HEO0OXOIMMO TIEPEHTH B CIIyKEOHOE MEHIO KaTMOPOBOK.

C momomipio KIABHII TepeMenieHus: Kypcopa BbiOepute om0 «Hymesoit
TOUKW» W HaxkmuTe knasuiny «BBOJ/l». Ha nucmiee anann3aropa MOSIBUTCS OKHO
«KAJIMBPOBKA HVYJIA», nokazanHoe Ha puc. [12-1.

EATTMEPOEEL HYIIA

FormaHoEMTE C2HCOOD Puc.  II12-1.  OxkHo
E I:F”:—‘JIE? o IS ERIL «KAJIMBPOBKA HVYJIS»

COONSPHAHMe L
M HamuMmTe BEEOT
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[Tocne ycranoBku AC B cpefly € HyJEBBIM COJIECPKAaHUEM KUCIOPOJa HAXKMUTE

«BBoa». Ha nucnnee ananuzaTopa MOSBUTCS OKHO COOOIIECHUH, MOKa3aHHOE HA PHC.

[12-2. B HUKHEN 4aCTU OKHA BBIBEJIETCS TEKYUIEE 3HAYCHHUE U3MEPSEMON BEIIMUUHBI

B Tpe/BApUTENbHO BbIOpaHHON Bamu
eAMHUIIE U3MEPEHUSL.

Ilocrme coa E:.. FITIH=Z3IIHI [Tocne crabunn3anuu MoKa3aHuil
TICKA=aHMIM HadMHTe Haxxmure knasuiry «BBOD.

1 - i

EEUﬂ

ﬂ .ﬂ 1' I]ﬁf-ﬁ Puc. I12-2. OkHO cooO0IIeHni

J171st TOUHOM KaJTMOPOBKHU HYJIEBON TOUYKH aMIIEPOMETPUUECKUIN CEHCOP JTOKEH
OBITH TIOAKJIIOUECH K aHaau3aTopy He MeHee 12 uacoB. Ecim ammepomerpuyeckuit
CEHCOp TMepel MpOBEJACHHEM KaJIMOpOBKM HE OTKIIOYAICSd OT aHajau3atopa |
Haxoauicda B "Honb - pactBope" Win B BOJIE C HU3KUM COAEPKAHUEM KHUCIOPOAA, TO
MOKAa3aHUs aHaJIU3aTopa JOJKHBI CHU3UTHCA 10 3HaueHuil 0 - 5 MKI/IM® MEHEe deM
3a 15 mun. Eciu noka3zaHus aHanu3aTopa MPEBBIIAIOT 5 MKI/JI, HEOOXOIUMO
nonoxaarh eme 20-30 MuH., a 3aTeM Mocie CTa0WIM3aluu TOKa3aHUW HaXaTb
kiasuiry «BBO/I».

Ha nucnniee ananmmzaropa Ha 3-5 cek. mosiButcst cooOmienue «Kammbpoka
HYJICBOM TOYKHM YCIECIIHO 3aBEPUICHA», & 3aTE€M aHaJIM3aToOp IEPEUIET B PEKUM
U3MEpPEHUM.
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Ipuaoxenue 3.

Omnpenenenne «<4MCTOTH» BOJOPOAA KOCBEHHBIM METO0M 10 U3MEPEHUI0
O0CTATOYHOI0 KMCJIOPOJA ¢ MOMOIIbIO aHaJu3aTopa kuciaopoaa AKIIM-1-02I'.

BBenenue

Jlnis obecniedenus: O6e3omnacHeIX yciaoBuil padotsl TOLl B TypOoreneparopax c
BOJIOPOAHBIM  OXJIAXKACHUEM, HEOOXOAMMO MOJJAEPKUBAaTh B3pbIBOOE30MACHOE
COOTHOIIICHWE KOHLEHTPALMK BOJOPOJAa M  KHCIOpPOJAA. OITO COOTHOILIECHHE
JOCTUTAaeTCsl, KOrla KOHLIEHTpalus BoAopoia npesbimaet 95 00. %, a KOHIEHTpauus
Kuciaopoja He gocrturaer 1 06 %. AHaJIMTHUYECKUH KOHTPOJIb 3TOIO COOTHOIICHHUS
MOKHO IIPOBOJUTH II0 M3MEPEHMSIM KOHIICHTPALlMM BOJOPOAA WM 10 U3MEPEHUSAM
KOHIIEHTPALMU KUCIopoJa. B mepBom ciydyae n3MepeHus AOJIKHBI MPOBOJUTHCS C
a0COJIFOTHOM TMOTPEIIHOCThIO, He TpeBbimaromei 0.5 060 % H,. T'azoananuzatopsl
BOZOPOJA, NMPUHLUII JEHCTBUS KOTOPBIX OCHOBaH Ha TEPMOKOHYKTOMETPHUYECKOM
METOJE H3MEpPEHuH, He O0NaJalT JKEJaeMOW TOYHOCTBIO U JIOCTOBEPHOCTBIO
U3MEPEHUN B CWJIYy €ro HECEJIIEKTUBHOCTH.  lIpuMeHeHHne ra3oaHaln3aToOpOB
BOZIOPO/Ia, HA OCHOBE AJIEKTPOXMMHUYECKUX METO/I0B M3Mmepenus (Hampumep ABII-
02I') Taxxe He oOecrieynBaroT TpeOyeMOi TOUYHOCTH U3MEPEHUI U3-3a HECTAOMIbHOU
pabotel ACpH, B 0651acT BRICOKMX KOHILIEHTpamuii H,.

bonee »(¢¢exkTuBHO 3a7aya ONpeneIeHUs] «9UCTOTHI BOJOPOAA» MOXKET OBITH
pelleHa 0 HM3MEPEHMSM OCTAaTOYHOIO KHCIOpOAa € IOMOLIBIO Ta30aHAIA3aTopa
kucnopoga AKIIM-1-02T". VYuuTeiBasi, 4TO B CTallMOHAPHOM pEeXKUME PpadOThI
TypOoreHepaTopa B €ro CTarop MPOHUKAET aTMOChEepHbId BO3ayX (M3-3a He
FePMETUYHOCTH TMOJIIMITHUKOB), a TaKXe TMPUCYTCTBYET KHCIOPOJ, BbI3BAaHHBIM
ANEKTPOJIM30M, KOHLEHTPALMIO BOAOPOJAa MOXHO BBIYMCIUTH II0 pe3yJibTaTam
M3MEPEHUN KOHLIEHTPALlMU KUCIOPOa, UCTIONIb3Ys (hopMyITy

XH.=100— X20.— X0.— XN.— XH.0 (H31)

rne: XH:» — pacueTHOEe 3HAYEHHE MNPOIEHTHOTO COAEPKAHHSA BOAOPOJA B
cTaTope reaeparopa, 00. %;

X20: - u3MepeHHOE 3HAYEHNE TPOIEHTHOTO CONEPKAHUS KUCIOPOAA B CMECH
IPUXOASIICH B reHepaTOp MOCIIE JICKTPOIN3a;

X0. — u3MepeHHOe 3HAUGHHWE IIPOICHTHOTO COJAEPKAHUA KHCIOPOAA B
cTaTope reHeparopa, 00. %;

79,07
XN.=(X0.—X20.)-—2—- — pacuetHOe 3HAYEHHWE MPOIEHTHOTO

20,93

COJiep’KaHusl a30Ta B CTaTOpe TeHepaTopa (a30T MPOHUKAET B CTAaTOp T'eHepaTopa B
COCTaB€ BO3/yXa);

v  pH20(T) (X0.—X50.)
100 B 20,93

- pacyeTHOE 3HAYEHUE MPOLEHTHOTO COJAEPKAHUSI MapOB BOJBI B CTATOpE
reHepaTopa (mapsl BOAbI MPOHUKAIOT B CTATOpP FEHEPATOPA B COCTABE BO3/1yXa);

XHzOZ
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W - OTHOCUTCJIbHAsA BJIA> KHOCTD aTMOC(bCpHOI“O BO31yXa, %;

B — 6apomerpuueckoe napnenne, MM.pT.CT.;
pH 20(T ) — TeMmIeparypHas 3aBUCUMOCTb IIapLUAIBHOIO  JABJICHUS
HACBIIEHHBIX BOJSHBIX [1APOB MIPU TEMIIEPATYPE UBMEPEHUS, MM.PT.CT.

[IpocToii pacyeT moka3bIBaeT, YTO ONpPEACIICHUE KOHIIEHTPALMK BOAOPOJIA IO
dopmyne (I13.1) mpoBoauTcs ¢ MOrpemHOCThI0 He npeblmatomieit 0.2 06 %, T.K.
MOTPENIHOCTh U3MEPEHUsI KUCIOpoJia B Auana3oHe KoHueHtpauuid otr 0 1o 1 06. %
He npesbimaet 0.04 06.%.

Metoaunka onpenejieHUusi K4MCTOTHI BOJOPOIa» KOCBEHHBIM METO0M 110
U3MEPEHHI0 OCTATOYHOI0 KUCJIOPOA ¢ MOMOIIbI0 AHAJIN3AaTOPA KUCJI0POAa
AKIIM-1-02T.

1. JIns aHanm3aTopa, CHaO)KEHHOTO MHUKPOKOMIIPECCOPOM, HEOOXOIMMO BBIXOIHYIO
Tpyoky UK momcoennHUTh K MHUKPOKOMIIPECCOPY, a 3aTeM Ha)KaTHEM KIIABUIIH
«BTPABO» BKIOYUTH MUKPOKOMITpECCOp. Bpemst paboThl MUKpOKOMITpECCOpa MOYKHO
YCTAaHOBHUTH B PEKUME « Y CTAHOBKI.
Jlnist aHanu3aTopa CHa0XKEHHOTO «TPYIIC» MPOAYHTE H3MEPUTEIHHYIO KaMepy,
MIOJICOCTMHUB €€ K BhIX01HOM TpyOKke UK.
2. B okHe «YCTaHOBKM» BBIOCpUTE B KayeCTBE CIMHUIIBI M3MEPEHHUsT OOBEMHBIC
npoLeHTHI (00. %).
3. B cootBercTBUU ¢ PD mpoBenuTe KanumOpOBKY aHaIM3aTopa MO aTMOC(EpHOMY
BO3IYXY.
4. Iloncoemuuute Bxoanyt Tpyoky UK k mpo6ooTOopHOI Touke. YOeauTech, 4To Ha
aucIUiee mprubopa oTodpakaeTcss OKHO U3MEPEHUH, B HAKMUTE KinaBuiny «Brneso». Ha

JUCILIee aHaju3aTopa OTKPOETCS OKHO,
EEE,]II-:['I'E EMCIIOROI MIOKa3aHHOE Ha  pWC. I13.1, rne

E Da=0E0IL CHMeCT HEOOXO0ANMO BBECTHU 3HAYCHUE

I[IOCTIe SIeRTHOIIMHEA KOHIICHTPAIlMM ~ KMCJIOpPOJia B Tra30BOM
CMCECH I10CJIC BJICKTPOJIHU3a.

ﬂ _3 ﬂ ﬂﬁ% Puc. I1.3.1. Bron U3MEPEHHOMN

KOHIICHTpAIu! KHCIIOpoa ocJie
AIEKTPOJIH3A.

Ecnu koHIIEHTpaIus KUCIopo/a B ra30BOi CMeCH B CTaTope reHepaTopa He
npesbimaet 10 00. %, anaauzatop BeITIONHAET pacdeTsl o popmyse I13.1. u Ha
AWCIJIEE  aHaAIW3aTopa OTOOpas3sATCs pe3yjbTaThl M3MEPEHHWH KOHIIEHTPAIUU
KHUCJIOpOJa U pe3yJibTaThl BeiuncieHuit mo gpopmyse I1.3.1. (cm. puc. 11.3.2).
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Q.: T1.17 06%
H.: 98.13 o6%
N;;--' 0.606 06%

Puc. I1.3.2. OxkHo pe3ybTaToOB
U3MEPEHUMN U BBIYUCIICHUU.

Ecnu xoHleHTpanusi Kucaopoja B

cratope reHeparopa mnpessimaer 10 o0. D,:,: 13.53 EEP‘E:_"

%, pacdceT KOHHOCHTPAIMWKU BOJOPOJa HC

BBITTOJIHSAECTCS )51 Ha JUCIIIIEE H- - EE ﬁi’.ﬂf{

0TOOpaKkaroTCsl TOJIBKO pe3yabTaThl =

M3MEPEHUN KOHLUEHTPALIMU KUCIOPOIA. N- : - o ﬂﬁf&r
i b *

Puc. I1.3.3. OkHoO pe3ynbTata U3BMEPEHUM KUCIOPOAA.

Ecnu npudop o0opyaoBaH
MHUKPOKOMIIPECCOPOM, TO B 3TOM OKHE INpHU
Haxatuu kinasumu  “BITIPABO”  Oyner
POU3BOJUTHCS €ro BKIIOYEHHE, KOTOpPOE
OyJZIeT COMPOBOXKIAThCA MOSBICHUEM 3HAUKa
B IPaBOM BEpPXHEM YIIIy 3KpaHa (CM pHuc.
[13-4).

0.: 1170z &

H-: 98 11 06%
N;;--' 0.67 06%

Puc. I1.3.4. Unaukarust paboThl MUKPOKOMITPECCOPA.

5. Tlocne mpoBeacHUss WM3MEpPEHUN OTCOEAMHUTE BXOAHYIHO TpyOky MK ot
npobootOopHoit Touku. Jns mpoayBku MK aTrmocepHbIM BO3IYyXOM HaMXMUTE
KJIABUIILY «BIIPABOY.

Jlyis mepexo/ia B OCHOBHOE OKHO M3MEpPEHUN HEO0OXOJMMO Ha)KaTh KIIABHIILY

«OTMEHA.

Buumanue! Eciu u3MepeHHs KOHUEHTpPALlMM KHUCIOPOJA TMPOBOJSATCS B
MarucTpaisiXx WM €MKOCTSAX paloTarolMuX MNP JaBICHUSX HUXKE aTMOC(EpHOro,
HEOOXOJMMO B KadyeCTBE BXOJHOMW TPYOKH WCIOJIB30BaTh BXOJHYI TPYOKYy
MUKPOKOMITpECCOpa.

Ecnu u3MepeHus: KOHIIEHTPALMU KUCJIOPOJa MPOBOISATCS B MarucTpaiiax WU
€MKOCTSIX paboTalIuX MpH JJaBICHUAX BBINIE aTMOCPEPHOTO, HEOOXOIWMO B
KaueCcTBE BXOJHOU TPyOKU UCTIOJIb30BaTh BXOHYI0 TpyoKy UK.
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Ipuaoxenue 4.

HNucTrpykuus mo padore ¢ anaauzaropom AKIIM-1-021" co BCTpoeHHBbIM
MHMKPOKOMIIPECCOPOM.

Anammzatop  AKIIM-1-02I"  MokeT DOCTaBIATBCS €O BCTPOECHHBIM
MUKPOKOIIPECCOPOM (B JIaJIbHEHIIIEM - TOMIIA).

Jlist BKJIIOUCHHUS TIOMIIBI
Ha)XMHTe Ki1aBuy “BrpaBo”. B neBom
BEpXHEM YINIy DOSKpaHa 3aropurcs
MKOHKa 000O3Havaromas padoTy MOMIIbI
(cm. puc. [II4-1). Tlo wucreueHumn
BPEMEHU PABHOIO HMHTEPBANY pPabOTHI
MOMIIbI OHA TIOTACHET.

Puc. T14-1. OxHO nrMenenuii

Jlns1 3aanus ©HTEpBasia paboTh **VCTAHOBEA**
IOMIBI BOMIUTE B MeHIO «l1aBHOE N .
MEHIO» => «YCTaHOBKa» M BbIOEpUTE VONOBMM M3M-—HIMH.
onuuto «MHTEpBana nomMns (CM. puc. EXT{HIL1IT HEMepeH13
[14-2). TIlocie HaxaTusd KJIABHUIIM I‘IHTEP@EI‘&CDB
«BBOom»  aHanmM3aTOp  MPEMITONKHUT YoraHOoERa YacoB
BBECTH BpeMsi pabOThl MoMIbl ( CM. HuETenEaTa ITOMIIE

puc. I14-3).

Puc. T14-2 Oxnao «YCTAaHORKA».

BEEEIHTE EPEMH Ilpn NOMOILH KJIaBHALL
PLEOTE TTOWTIR NepeMeNIeHUsd Kypcopa BBEOUTEC BpeMs

paboThl oMIIbI U HaxkmutTe “Box”. s
- BO3BpAIllCHUSI B  OKHO  HM3MEpPEHUM
{} & 5 T HaxmuTe knasuiry “OTMeHa” 1Ba pasa.

Puc. I14-3. OkHO yCTaHOBKH BpEMEHU
Da0OThI TOMITBI

Buumanme! Ecnu u3MepeHus KOHLEHTpAlMK KHCIOpOJa MPOBOASTCS B
MarucTpaisix WIM €MKOCTAX padOTalolMX MpU JABICHUSX HUXKE aTMOCHEpHOro,
HEOOXOJMMO B KayecTBE BXOJHOW TPYOKM MCIOJB30BaTh BXOJHYIO TPYOKY
MUKPOKOMITpECCOpA.

Ecnu m3MmepeHust KOHUEHTpAMU KUCIOPOJa MPOBOASTCS B MaruCTpasix WU
E€MKOCTSIX paloTarouMX MpU JABIEHUSAX BbINIE aTMOC(EpPHOro, HEOOXOIMMO B
KauecTBE BXOJAHOU TPYOKH MCMOIb30BaTh BXOAHYIO TpyOKy MK.



42

IIpusioxkenue 5.
BoccranoBiieHue 3aBOJACKUX IapaMeTPOB

K mpornegype BoccTaHOBIEHUSI 3aBOACKHUX MNapaMeTPOB CIEAYeT MpuOeraTh
TOJNBKO B KpalHux ciydasx. [Ipy 3TOM HYXHO YETKO BBINOJHITH WHCTPYKIHUH,
BBICBEUMBAEMBIC HA JINCIUIEE AHAIIN3ATOPA.

JIns BOCCTaHOBIJIEHMS 3aBOJCKMX MapaMETpPOB HYXHO BOWTH B OKHO
«YCTAHOBKA» u, yaepxusas knasuiry «BHWU3», Haxate knaBumy «BBO/I». B
MOSIBUBIIIEMCST Ha JKpaHE CIIY)KEOHOM MEHIO YCTaHOBOK HEOOXOIMMO BBIOPATH
ONIINI0 «3aBOJI. HAaCTPOUKU» U HaxaTb «BBOJI». [l BoCCTaHOBIEHUS 3aBOJACKHUX
YCTaHOBOK B JHAJIOTOBOM OKHE BhIOepuTe onmuio «J{A» n Haxxmute «BBO».

BocoraHOEMTH
BAEBEQICKME VOTAHOERMY

B I
HET
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