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By npuobpenu ananuzamop xucnopooa AKIIM-1-02

Pa3padomanHwlii U 6bINYU{€HH LI
000 «Dupma «Anvgpa BACCEHC).

Buumamenvno npouumaiime oannoe pyxosoocmeo.
OHno coodeporcum sarxcHy1o ungopmayuiro 06 ycmpoiicmee
ananuzamopa, e2o 0COOEeHHOCMAX U MeMOOUKAX NPOBedeHUA
u3MepeHuil npu peuieHuUu KOHKPemHuvlx 3a0au
AHATUMUYECKO020 KOHMPOJIA KUCA0pOoOa.

[annoe pykosoocmeo nomoscem Bam npasunvno
YCMAaHOBUMb AHAIUZAMOD U OBICHIPO 88ECHIU €20 8
IKCHAYamayuro, co0a00as npu IMom HeoodxXooumble
mpetosanus e2o 6€30naAcHO20 UCNOJIb308AHUS.

Buumamenvnoe usyuenue uncmpyxyuu noseonum Bam 6
NONIHOIL Mepe UCNOIb306aAMb WUPOKUE 603MOHCHOCIU
ananuzamopa, odecnequs npu IMOM 6blCOKyI0
Ippexmusnocmo e2o npumenenus. Oo0vém ceedeHull u
UIIOCMPAayuil, NPUEeOeHH bl 8 OAHHOM PYK080OOCHEe,
obecneuusaem npasunbHyI0 IKCHIAYAMAYUIO AHATTUZAMODPA U
ecex ez2o y3/06.

! Coxpansaiime oannoe pyxosoocmeo 6 kauecmee
CHPABOYHO20 Mamepuaid, maK KaK ¢ Hem CO0epIHcamcs
UHCIMPYKYUU, He00X00uMmble 0J151 NPABUNLHOU IKCHIIyamayuu
aHaIu3amopa, NPo8eOeHUs MelHCPe2i1amMeHmHO20
o0cayscueanua u nepuooudecKoll N0ePKU aHaIu3amopa.

BHUMAHME! [Ipu noctaBke aHaau3aTopa B 3MMHEE BpeMsi roga
aMIIEpOMETPUYECKUI CEHCOP HE 3aIOJIHAETCS PACTBOPOM JJIEKTPOJIUTA.
Bam cencop npu oTnpaBke OBLJT 3aMIOJIHEH PACTBOPOM AJIEKTPOJIUTA.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-02



Omauuumenwvhsie ocooennocmu ananuzamopoe AKIIM-1-02

o Y HuBepcanbHOCTD aHaJIU3aTOpPOB u HIUPOKUI ACCOPTUMEHT
amnepoMmeTrpudeckux ceHcopoB (AC) mo3BONSAIOT pemiarh Jo0ble 3a7adu
aHAIMTUYECKOTO0 KOHTPOJISI KUCIOPO/1a B 000 OTpaciH.

o AMnepOMeTqueCKHe CEHCOPBI (AC) o0nagaroT  yJIydIICHHBIMU
METPOJOTUYECKUMHU u AKCILTyaTallMOHHBIMU XapaKTepUCTUKAMHU,
HEOTPAaHUYECHHBIM CPOKOM CITY>KObI, BBICOKOM HaJEKHOCTHIO, MPOCTOTON B
oOcnyxxuBaHuu u padore. Ilapamerpsl kaxnoro Bapuanta ucnoiHeHuss AC
ONTUMHU3UPOBAHBI JUISl PEUIEHUS KOHKPETHBIX 3aJady aHAJIUTHYECKOTO
KOHTPOJISI KHCIIOPOJa, & UX KOHCTPYKIIUU Pa3paboTaHbl C YYETOM CIeIH(PUKA
IPOBEICHUSI U3MEPEHUH B PA3IMYHBIX 00JIACTSIX.

o M HorodpyHkHOHANBHBIE BO3BMOKHOCTH aHAIH3ATOPA TIO3BOJSIOT POBOIHUTh
U3MEPEHHE NapLUUAIBHOIO JaBJICHUS M KOHLEHTpPAaUUW KUCIOpOJAa B
XKHUJKOCTSAX U Tra3ax B JIto0OOi BHIOpAHHOM OMepaToOpoM €IMHHIIE U3MEpPEHUs, a
TAaK)K€ M3MEpPEHUE TEeMIepaTrypbl M  ONpeleieHue OUOXMMHYECKOIro
NOTPeOJIEHHS KUCIOPO/a M0 CTaHAAPTHON METOIUKE.

o Bnaroz[apﬁ opurnHasibHOcTH  AC  oOecneunBaercs:  “Hepa3pyllarOIIMiA
KOHTPOJIb aHaAJM3UPYEeMOU mpoObl, MUPOKUNA AHANa30H, BHICOKAs TOYHOCTH
JIOCTOBEPHOCTh W JSKCIPECCHOCTh HM3MEPEHUM, BBICOKAS CEJIEKTUBHOCTH H
CTaOMJIbHOCTh TIOKa3aHWM, a TaK)Ke HX cjabas 3aBUCHUMOCTb OT CKOPOCTH
NOTOKa AHAIM3UPYEMOM KUJIKOCTM M HaJu4yus B HEW MeHaromux
KOMIIOHEHTOB ¥ B3BEIICHHBIX YaCTHII.

Ananuzamopul kucinopooa AKIIM-1-02 oboecneuusarom:
o ABTOFpaILYI/IpOBKy 0 KUCJIOPOAY aTMOC(EepHOTOo BO3AyXa. I pangyupoBKY IO

IOBCPOYHBIM TI'd30BbBIM  CMCCIM. I/I?)MGPGHI/I}I B HCBOIHBIX CpcOax,
KYJbTYPAJIbHBIX JKUAKOCTAX W COJICHBIX BOJAAX.

o Bosmoxnocts BbiGOpa yao6HOI 11st ollepaTopa eAMHHLbL H3MEPEHHSL.
o KoppeKumo B 3aBUCUMOCTH OT 0apOMETPUUECKOT0 JAABJICHUS U COJICHOCTH.
o Curnanmsauuro BeIX01a OKA3aHUI U3 3aIAHHBIX MpeJIeioB.

o I[I/ICTaHHI/IOHHYIO nepenadyy uHMOpMAIMU C MOMOIIBIO U(PPOBOrO KaHaia
RS-232.

e Jamuch noxasauuii Bo BHYTPEHHIOIO SHEPrOHE3aBUCUMYIO IIaMSTh B PyYHOM
pexume  «bIOKHOT» M B  HENPEPBIBHOM  IIEPUOJUYECKOM  PEKUME
«IIpoTokonupoBanue.

o Y noGubiii uHTepdeic. Iloxnceerxa rpau4IecKoro AUCTLIES.

L4 FCpMeTI/I‘{HOCTB KopIryCa, CTCIICHD IIbIJICBJIAIO3alIUThI IP-65.
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Puc. 1. Buemnuii Bua ananuzaropa kuciiopoga AKIIM-1-02 ¢ cencopom
ACpO2-05 morpy»kHOro Tumna.

HayuHo-npousBoactBeHHasa dmpma «BUOAHANTUTUYECKUE CUCTEMEI U CEHCOPbI»
AHAJIU3ATOP KUCINOPOOA AKIMM-1-02



1. PACITAKOBKA AHAJIU3ATOPA.

[Ipn nonyuenun ananmuzaropa yOeaMTeCh, YTO yNAKOBKA HE BCKpbITA M HE MOBPEXJECHA.
Ecin BHEmHUI 0CMOTp yNakOBKU MO3BOJISET MPEANOI0KUTh O €€ BO3MOXKHOM BCKPBITHH WIIN
MOBPEXJEHUM  aHaju3aTopa MNpU  TPAHCIOPTUPOBKE,  HE3aMEMJIUTEIbHO  BBI3OBHUTE
MIpEeACTaBUTENS TPAHCIIOPTHOW KOMIIAHUU U BCKPOUTE YIIAKOBKY B €I'0 IIPUCYTCTBUU.

[TonoxuTte ynmakoBky ¢ aHaJIM3aTOPOM Ha paboUuil CTOJ U pacnakyire ee.

B KOMIUIEKT OCTaBKM aHAIM3aTOPA BXOJAT:
¥ W3meputenbHOE yCTPOMCTBO aHATTM3ATOpa
¥ AmnepomeTpudeckuii ceHCOp

¥l WM3mepurenpHas kamepa ¢ NPUCOCIUHUTEIBHBIMH TpyOKamMu (B KOMIUIEKTE C
ananmmzatopamu AKIIM-1-02T, AKIIM-1-02T")
¥l 3apanHoe yCTpOHCTBO (OJOK MUTaHMs)

¥] KaGens unrepdeiica RS-232

m KommiekT 3amacHBIX YacTed u HpHHaHHe)KHOCTeﬁ K aMIICpOMETPHUICCKOMY CCHCOpPY, B

KOTOPBIN BXOJST:

dnaKoH ¢ relIeBhIM QJICKTPOJIUTOM

Y

MembOpanHbie Konmayku B coope (3 miT.)
[Ipo6HuK ¢ cynbpuroM HaTpust Na,SOs;

[Ipo6uuk ¢ xnopucteiM kob6ambTOM CoCly

YYYY

Komb110 pe3nHOBOE (Ha CTEKIISTHHYIO THITB3Y CEHCOPa)

['epmeTnuHnas siueiika (B komruiekre ¢ AKIIM-1-02J1)

(AN

PykoBOZICTBO 1O 3KCIUTyaTalluM, MacnopT

JIoTIOMHUTENBHO MOTYT OBITH 3aKa3aHbI CIEAYIOLIUE N3 ICITHS:

VYerpoiictBo noaroroBku razoBoit npoost YIIITI-01 (x AKIIM-1-02T)
N3mepurenbHas kamepa 1 mukpoananuza MKMA (k AKTIM-1-02J1)

OuibTp TOHKON 0unCTKH ra3oB u xuakoctreit (k AKIIM-1-02T, AKTIM-1-02I")
Cxnsaka BIIK (k AKTIM-1-02J1)

W3Bnekute u3 kopoda kabenb uHTEpdeiica, 3apsaHOe yCTPOHCTBO U PYKOBOICTBO 110

PRI

OKCILTyaTalluu. 3arem AKKYPAaTHO HU3BJICKHUTC aMHGPOMeTpI/I‘-IGCKI/Iﬁ CCHCOP U UBMCPUTCIILHOC

ycTpoiicTBo. Pacronoxkure ux Ha pabodem croe.

IIpumeyanune. AC NOJKIIOYEH K U3MEPUTEIBHOMY YCTPOMCTBY aHAJIM3aTOPA.

HayuHo-npousBoactBeHHasa dupma «kBUOAHAITUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATTU3ATOP KNCNMOPOJOA AKNM-1-02



2. OBJIACTM IPUMEHEHUSA AHAJIM3ATOPOB AKIIM-1-02 U
OBO3HAYEHME BAPUAHTOB UX UCITOJIHEHUS.

Anamm3atoper  AKIIM-1-02, Omaromapst CBOCH  YHHBEPCAIBHOCTH U IIUPOKOMY
ACCOPTUMEHTY HCIOJIb3YEMBIX aMIiepoMerpuueckux ceHcopoB (AC), MOTYT HMpUMEHSTHCS IS
pelIeHns pa3HOOOpa3HbIX 3a/lad aHAIUTUYECKOTO KOHTPOJS KUCIOpOAa MPAKTUYECKU BO BCEX
OTpacisiX  XO34WCTBA:  TEIJIOPHEPreTUKE,  MHIIEBOH, XUMHUYECKOM U HePTIHOH
MIPOMBIIIJICHHOCTH, OXpaHE OKpy’Karolel cpenpl, OuorexHomormu u Meaunuue, LIT'COH,
KKX, pbIOHBIX XO3SHCTBaX, OYUCTHBIX COOPYKEHUSAX U T.A. IlosToMy nans 3amucu Ha3BaHUS
aHajm3aropa mociie o6o3HadeHus tuna aHanm3atopa AKIIM-1 nudpamm «02» ykaspiBaercs
MOPTATUBHBIA BapHaHT ero ucnoidHeHus, OykBamu «JI», «I'», «T», «Il», «b» yka3biBaeTcs
00J1aCTh €r0 MPUMEHEHHUS:

e «JI» - JJaBopaTopHbIii;

e «I'» - 'azoananusarop;

o «T» - Tennosuepretuka (A1 HU3MEPEHUII B MHKPOTPAMMOBOM JIMANa3oHE
KOHIICHTpAaIuii);

e «lI» - Ilorpyxnoi AC a1 u3MepeHuil B IPUPOIAHBIX U CTOYHBIX BOJAX;

e «b» - buorexHomnorus.

Bapuantel HCHOJHEHUs aHANIM3aTOPOB OTIMYAIOTCA aMIEPOMETPUYECKHM CEHCOPOM U
MIPUHAJIEKHOCTSIMH, BXOAAIMMYU B KOMIUIEKT €r0 IOCTAaBKH.

AKIIM-1-02JI B xommuiekte ¢ ACpO,-01 mpenHasHadyeH mJis U3MEPEHUM KOHIEHTpAIUU U
ouoxumuueckoro morpebnenus kuciopona (BIIK) B cranmapTHBIX CKJIsSHKax B Ja0OpaTOPHBIX
ycrnoBusix. [IpuMmeHsieTcss B OKOJOTMYECKUX UM XUMHUYECKUX JIaDOpaTOpHsX  Pa3TUYHBIX
npoMblneHHsIx npeanpusatuil, HI'COH, XXKX, opranuzanusax ["'ockoMpupoabl, MEIULIUHE U T.A.

Anammzatop AKIIM-1-02I' B kommiekte ¢ ACpO,—-03 mnpeaHasHaueH [uisi H3MEPEHUM
KOHIEHTPAllMU KHUCJIOpOoJa B Ta3000pa3HbIX cpenax. AHaIM3aTOp MOXKET ObITh OCHAIIEeH
noOyAuTeneM pacxoja Bo3AyXa TUIA «TPYIIay, JIUO0 BCTPOSHHBIM MUKpokoMIiipeccopoM (AKIIM-
1-02I'M). TlpumeHnsieTcst A peLICHUs 3a7ad HHEProcOepekeHHs, ONTUMHU3AIMH IPOLECCOB
TOPEHMUs] TOIUIMBA, SKOJIOTMYECKOIO0 W IPOU3BOJACTBEHHOIO MOHUTOPMHIA COCTaBa BO3/1yXa
MIPOM3OHBI, IBIMOBBIX T'a30B, OOeCIeueHus M0KapOB3PHIBOOE30MACHBIX YCIOBHI MPOU3BOACTBA (B
reHepaTopax ¢ BOJAOPOIHBIM OXJIaKICHUEM, SIEKTPOIU3HBIX ).

Ananuzatrop AKIIM-1-02I" Takxe MOXET MNPUMEHATHCS B MEAUIMHE Il HU3MEpEeHUi
KOHILEHTPAallMM KHCIOpO/Ja B JbIXAaTEIbHBIX Ta3aX B KOMIUIEKTE alaparoB HCKYCCTBEHHOM
BeHTHIsIMK ~ Jierkux  (MBJI), HapKo3HO-ABIXaTENBHOM — ammapaType, THUIIOKCHKAaTopax |
KOHIIEHTPaTOpax KHUCIOpPO/a, B almnaparax [l BbIXa)KMBaHUS HOBOPOXKACHHBIX, B Oapokamepax H

LIEHTpax Tunepoapuveckoil OKCUTreHal1H.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
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9
Anamuszatop AKIIM-1-02T B xommnekre ¢ ACpO,—04 1 mpoTOYHON MU3MEPUTENBHON KaMepon

UKIDK npennazHadeH a1 M3MEPEHUM KOHLEHTpALMM KUCJIOPOJAa B IOTOKE >KUIKOCTEM, B TOM
YyHhCli€ B MHUKPOTPAaMMOBOM Juana3oHe KOHLEHTpauuid. [IpumeHsieTcss npu aHAIUTUYECKOM
KOHTPOJIE W YIPABJICHUU MNPOLIECCAMH BOJOXUMIIOATOTOBKH B TermosHepretuke - TOLl, I'POC,
ADC, TennoceTH, KOTEIbHBIX, @ TAKXKE B XMMHUYECKON, HE(TIHOMN, MUIIEBON MPOMBIIUIEHHOCTH, B
dapmaneBTMH W Ap. oOJNacTiAX XozdWcTBa. Haxoaur mnpuMeHeHWe TpH  cepTUDUKALUU
JIEKapCTBEHHBIX IIPENAPATOB U MIPOLYKTOB MUTAHUSI.

Anamuzatop AKIIM-1-02I1 B xommiiekre ¢ ACpO,—05 mpenHazHaueH Uil U3MEpPEHHM
KOHIIEHTPAlLlM1 KUCJIOPO/ia B IIPUPOAHBIX U CTOYHBIX BoJax Ha riyouHe. Ilpumensercs B cucremax
aBTOMAaTHUYECKOT0 YIPAaBJICHUS MPOLECCAMU OMOJIOIMYECKONW OUYMCTKH CTOYHBIX BOJ Ha OYMCTHBIX
COOPYXEHMSAX M CTaHLMIX a’dpaluu. AHaAJIN3aTOpbl TAaKKe MPEIHAa3HAUEHBI JJI UCIIOJIb30BAHMS B
IpaKkTHKE caHuTapHosnuaeMuonornyeckux cranuuii (COC), B opranmzanusx ['ockoMipupossl, B
nabopaTopusiX KOHTPOJIS KauyecTBa BOJbI, B JKWJIHMIIHO-KOMMYHalIbHBIX Xo3siicTBax (OKKX), B
PBIOHBIX XO34HCTBaX, B HAy4YHO-UCCIENOBATEIbCKUX HHCTUTYTAaX M JPYTHX YUPEXKIEHHUSIX HpU
pelIeHNH pa3sHOOOPa3HbIX HAYYHBIX M MPHUKIAAHBIX 337a4 B 00JacTH OKEaHOJOTHH, T€OJIOTHH,
TEOXUMUH, OXpaHbl OKpYXKaroueil cpeasl U T.1. [[puMeHstoTcs Takke Ha CTaHLUAX 3KOJOTHYECKOTO
MOHHMTOPHHTA.

Anamuzatop AKIIM-1-02b B xommuiekre ¢ ACpO,—06 mnpenHasHaueH il U3MEPEHUU
KOHIIGHTPAllMM  KHCJIOpPOJa B  KYJbTYpPaJbHBIX  JKHUAKOCTSX  MHKPOOMOJIOTMYECKUX U
OMOTEXHOJIOTMYECKUX MPOU3BOJCTB. [IpumenseTcs Ay peleHus 3aa4 aHATMTHYECKOr0 KOHTPOJIS
KHCJIOpO/ia B OMOTEXHOJIOIMH, TUILEBON U (papMalleBTUYECKON MPOMBIIIJIEHHOCTH, a TAKXKe B 0CO00
YUCTBIX XMUMHUECKHUX mpou3BoAcTBaXx. ACpO,—06 BbIAECPKUBAIOT HEOTPAHUUYEHHOE KOJIMYECTBO
I[IUKJIOB CTEPHIM3AIUK OCTPbIM mapoM mpu T=143 °C u P=3 atu. CeHCOpbI MOTYT yCTaHABIMBATHCS

B (pepMeHTEPHI M OMOPEAKTOPHI OTEUYECTBEHHOTO U MIMIIOPTHOTO TIPOM3BOJICTB.

3. HOAT'OTOBKA K PABOTE U ITPOBEPKA PABOTOCIIOCOBHOCTH
AHAJIN3ATOPA.
3.1. Ecnau TpaHCHOpPTHpPOBAHHWE aHAIM3aTOpPA OCYIIECTBIISUIOCH B 3UMHEE BpeMs roja u
AC He 3am0JHEH pacTBOPOM 3JIEKTPOJIMTA (CM. 3alMCh Ha CTp. 2), BBIIOJHUTE onepauuu m. 3.3.
HACTOSALIETO pyKOBOACTBA. Eciu 3anoiiHEH, NEPEXOANTE K BBIIOJHEHUIO T1. 3.6.
3.2. BuemrHuit BUJ aMIEpOMETPUUECKUX CEHCOPOB.
Amnepomerpuueckre ceHcopsl (AC) BBITYCKAIOTCS B HECKOJIBKUX BapHaHTaX MCIOJIHEHUS

(cm. 1. 4). Buemnuit Bug AC nokasas Ha puc. 3.1.

HayuHo-npousBoactBeHHasa compma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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Cencop ACpO,-01 — nocrasnsercs B kommiuekre ¢ AKIIM-1-02J1.

Cencop ACp0O,-03 - nocraBnsiercst B komiuiekte ¢ AKIIM-1-02I" unu AKIIM-
1-02T.

Cencop ACp0O,-04 — nocrasnsiercs B komruiekte ¢ AKIIM-1-02T.

DT CEHCOpbl HWMEIOT OJUHAKOBBIE Ta0apuUTHBIE M MPHUCOCAUHHUTEIbHBIC
pa3Mepbl U OTJIMYAIOTCS BHYTPEHHUMHU Mapamerpamu. [lapamerpsl kaxaoro
CeHCOpa ONTHUMH3UPOBAHBI sl Kaxaoi obmactu npumenenus AKIIM-1-02 u
BBIOpaHBI €  Y4eTOM OCOOCHHOCTEH  pemeHHs KOHKPETHBIX  3ajad

AHAIIUTUYCCKOI'0 KOHTPOJISA KUCJIOpOoJaa.

Puc. 3.1. Buemnuit Bug amnepomerpudeckux cencopo ACp0O,-01, ACpO,-03

1 ACp0,-04

Cencopbsl ACpO,-01 B ocHOBHOM Hcnionb3yroTes ais onpezaenenus bIIK

U TIOCTABJISIOTCS CO cTaHAApTHOU ckisiHKoM BITK.

Cencopet ACp0O,-03 u ACpO,-04 moCTaBIAIOTCS C W3MEPUTEIBHOU

kameporr (MK) (puc.3.2.). Hus Toro, utoObl moctath cencop u3z MUK,
HEOOXOJMMO CHayajla OTKPYTUTh HAKHIHYIO TaiiKy, a 3aTeéM OCTOpPOYKHO

JOCTaTh CEHCOP.

Puc.3.2. Buemnuii BuUI ceHcopa B

U3MEPUTEIIbHON KaMepe.

Cencop ACpO;,-05 mnocraBisieTcss B KOMIUIEKTE C aHalU3aTOPOM
AKIIM-1-02I1. OH ycTaHOBIIEH B I€pMETUYHOW sS4YEHKE W3 HEPXKaBEIOLIEH
CTaJIM U PACCYUTAH Ha MPOBEJICHUE U3MEpeHUi Ha TIyOuHax 10 20 M. Tumnosas
nuHa kabens ACpO,-05 cocraBnser 4 M. [Ipun HEOOXOAMMOCTH MPOBEICHUS
W3MEPEHHI Ha rTyOnHax 6osee 6 M, JyIMHY Kabelss He0OXOAMMO YTOYHHUTD MPH

3aKa3scC.

Puc. 3.3. BHemHuil BUJ aMIEpOMETPUYECKOTO CEHCOpA IMOTPY’KHOTO THIA

ACpO;-05 B repMEeTUYHOM STUEHKE.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»

AHAJIU3ATOP KUCITOPOLOA AKIMM-1-02



Hns  toro, 4YroObl JOCTaTh CEHCOp W3
HEOOXOMMO CHayaja OTKPYTHTh HIDKHUH Kopmyc. 3areMm, JIeBOW pPYKOi

OepyTcs 3a BEpXHUM KOpPIyC, TPaBOW 3a CEHCOP, U OCTOPOKHO JOCTAIOT

CEHCOp U3 BEPXHETO KOpITyca.

Puc. 3.4. Buemnwuit Bug ACpO;-05 6e3 HIKHETO

TEPMETUYHON  STYEHKH

11

KopITyca. '
j,
Il Hpumeuyanue. ACpO;-05 ynnoTHsieTcs B BEpXHEM KOPITyCe PE3NHOBBIM

koJe1ioM. [ToaToMy, jutst Toro uToOs! moctaTth AC U3 BEPXHETO KOpIyca,

H606XOI[I/IMO MMPUTTOKUTDH HEOOJIBIIIOE ycuiaue il IpeoHOJICHUA CHIT

. ) TpeHus. Crapaiitech ycuiaue TIpuKiIaabBaTh Baoidb ocu AC He

MpHUKacasich K MeMOpaHe, 3aKpelUIeHHOW Ha TOpLEBOH IMOBEPXHOCTU

MeMOpaHHOTo Kojmauka. Ecnu ceHcop «mpuium» B MecTe YIUIOTHEHHS,

NonpoOyHTe NpPOBEpPHYTh €ro BOKPYr OCH IIO YacoBOH CTpelnke

u OTHOCHUTEIILHO BEpPXHETO Koplyca. B nanmpHelmeM cMasplBalTe MecTa

YIUIOTHEHHsI CEHCOPa Ba3€JIMHOM WJIM BaKyyMHOM CMa3KOM.

Puc. 3.5. Baemnuit Bug ACpO,-05 6e3 repMeTUYHON STYCHKH.

Amnepomerpuyeckue ceHcopbl ACpO,-06 BBITYCKAIOTCS B HECKOJIBKMX BapHUaHTax

UCTIONIHEHUS (cM. Tabnuily Ha puc. 3.8). BHeumHuii B1 aMIepoMeTpUUeCKUX CEHCOPOB MOKa3aH Ha

puc. 3.6.

Puc. 3.6. BHeniHuii BUa CTEPUIIN3YyEMbBIX

amnepomeTpuueckux ceHcopoB ACpO,-06.

Cencopsl ACp0O,-06 mocTaBisitoTcs B
komIuiekte ¢ a”anu3zatropom AKIIM-1-02b.
OHu  BBIMOJHEHBI B KOpIycax U3

HEep>KaBeIOLLEeH cTaiau 51 UMEIOT

HayuHo-npousBoactBeHHasa compma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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YHUBCPCAJIBHBIC TUIIOPA3MEPhI IJIS1 X YCTAHOBKU B (bepMeHTepr n 6H0peaKTOpH OTCYCCTBCHHOI'O

n 3apy6e>i<H0r0 IMPOU3BOACTB. Ot CCHCOPLBI BBIACPIKUBAKOT HCOTPAHUYCHHOC KOJIMYCCTBO ITUKIIOB

crepuim3anuy ocTpbiM mapom tpu T=143 °C u P=3 aTu.

3.3. 3ameHa MeMOpaHHOIO KOJIMIAuKa, 3aJIMBKA PACTBOPA JIEKTPOJIUTA.

Ecmu Tpebyercst 3anuTh pacTBOp 3JEKTPOIUTA WM 3aMEHHTh MEMOpaHHBIH KOJIMAYoK,
JIOCTaHbTE CEHCOP M3 M3MEPUTEIBbHOM KaMepbl WM T€PMETHYHON SYEWKH, 3aT€M BBIIIOJHUTE
onepaui m.m. 3.3.1.-3.3.5.

3.3.1. OTkpyTuTe TraliKy CEHCOpa W aKKypaTHO JIOCTaHbTE DJICKTPOAHBIA aHCAMOIb W3
MEMOpaHHOTO KoJmayka (cM. puc. 3.7).

BHUMAHUWE

He mnpukacaiitech K 3JIEKTPOJHOW CHCTEME M CTEKJISIHHOW THIIb3€E
pykamu. Jlake HE3HAYUTENIBHOE 3arpsi3HEHUE BHYTPEHHUX JIJIEMEHTOB
CEHCOpa OTPULIATENILHO CKA3bIBAE€TCs Ha €ro padoTe.

Ecnu  snexTponHblii  aHcaMOib NPWIMN K  KOJMAaykKy, TO, TIO-
BUJIIMOMY, B HEM BBICOX PacCTBOP dJIEKTPOJIATA. B 3TOM Cityuae 3aneire ¢
MOMOIIBIO mmpuna 1 — 2 MJI AUCTUIIIMPOBAHHOW BOJBI B 3a30p MEXKIY
KOJIMAYKOM M DJEKTpOAHBIM  aHcamOiem. Yepe3 2-3  daca
3aKpUCTAJUIM30BABIINECS COJM pacTBOpATCs, W Bwl 0e3 ycwiuit

JOCTaHETE IEKTPOTHBIA aHCAMOJTb.

Puc. 3.7. Buemnuit Bug ACpO, 6e3 MeMOpaHHOTO KOJMavyKa.

3.3.2. IlpomoiiTe 3MEeKTPOAHBIA aHCaMOJIb B JUCTUILTUPOBAHHON BOJIE, OCTOPOXKHO yIAINATE
OCTaTKH BJIard (priIbTpoBaIbHOM OyMaroil u monoxxute ero Ha caiderky. [Ipomoiite kKonmavdok
IUCTUITMPOBAHHOM BOJOH U CTPAXHUTE OCTABILYIOCS B HEM BIIAry.

Jliis 3aMeHbl MeMOpaHHOTO KoJmayka B crepuimsyeMoM cercope ACpO,-06 (cMm. puc.3.8)
CHayvaja OTKPYTUTE HMXHHM Kopmyc 1, 3aTeM CHUMUTE MEMOpPaHHBIN KOJIMadok 2 (CM. puc.
3.8).

Ilpnveuyanue. B BepxHell yacTM MeMOpPaHHOTO KOJMAayKa YCTAaHOBJIEHO TepMETH3HpYIOILee
KOJIBLIO, IMO3TOMY HEOOXOIUMO MPUJIOKHUTH HEOONBIIOE YCHWIME BIOJIb OCH CEHcopa s
MIPEOIOJICHUS] CHUJI TPEHUs. EciM KONMavyoK «IpHiIUM» B MECTE YIUIOTHEHUS, TO IMOMPOOYHTE

MIPOBEPHYTH €r0 BOKPYT OCH.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-02
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[IpomoiiTe »neKTpOAHBI aHCaMONb JUCTHJUIMPOBAHHOW BOJMOH, OCTOPOXKHO yHajauTe

OCTaTKH BJard (puiabTpoBajbHON OyMaroil u mosoxkute ero Ha cangerky. IIpomoiite koamauok

I{HCTI/IHHHpOBaHHOﬁ BOI[Oﬁ U CTPAXHUTC OCTABIIYIOCS B HCM BJIAry.

UcnonHeHns ACpO:-06

0603HaueHne 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

4 6 - aHoa

10 - kabenb

11 - BTyNKa

13 - katoa

1 - HWXHUIA KOpMyC

8 5 - pacTBop anekTponuTa

7 7 - DaTuuK TeMnepaTypbl

9 - cTekNsHHas runb3a

12 - cucrema membpaH

14 - npeHaXHbIV KaHan

15 - Kopnyc ceHcopa

2 - KONNAYOK MeM6paHHbIN
3 3 - KOMbLIO YMIOTHUTENBHOE

4 - KOMbLO YNIIOTHUTENBHOE

13 8 - KOMbUO YNIIOTHUTENBHOE NI0CKOe

Puc. 3.8. Buemnnii Bug ACpO,-06.

IIpumeuyanue. B BepxHeit

yacTu MeMOpaHHOIro  KoJjmaudka

YCTaHOBIICHO  T'ePMETH3UPYIOIIee

KOJb1O, O3TOMY HCOGXO,I[I/IMO

NPUIOKHUTE HEOOJNBIIOE  yCHIINE

BJI0JIb ocH ceHcopa TUISE
npeofoneHuss cuin TpeHus. Ecnu
KOJITTauoK

«IpUIUID» B MCECTC

VIUIOTHEHHUS, TO  mompoOyiiTe
MPOBEPHYTH €r0 BOKPYT OCH.

[TpomoiitTe 37eKTpOIHBIN aHCaMOJIb
JUCTUJIIMPOBAHHOU BOJIOM,

OCTOPOYXKHO YJAIUTE OCTATKU BJIATH

bunbTpoBaANIBHONH ~ Oymaroii
MOJIOKUTE €ro Ha  caldeTky.
[Ipomorite KOJITTa4Y0K
JUCTUILTAPOBAHHOMN BOJOU "

CTPAXHUTC OCTAaBUIYIOCAd B HEM

BJIATY.

3.3.3. C nomouipio (prrakoHa — KamedbHHIBI 3aJeiTe B CTapblii MJIM HOBBIH MEMOpaHHBII

KOJITIA4YOK 1-2 MJI pacTBOpa AJEKTPOJINTA, HE JOJIMBast 1-2 MM 10 TIepBOTro OypTHKa Ha KOJIIAaYKe

(cm. puc. 3.7 u 3.8).

Ilpumeuanue. PacTtBop »snexTponuta mnpeactaBiseT coboil reneoOpasHbld  OyQepHBbIit

PacTBODP. HpI/I Cro 3aJIMBKC Ha MNOBCPXHOCTU MCM6paHI>I HiIn CTCHKaX KOJIIadKa BO3MOKHO

o0pa3oBaHue My3bIPHKOB BO3AyXa. JIsl UX yJaleHus clieTKa MOCTYYUTE IO KOJIMAYKy COOKY M

OCTaBbTE€ €r0 B BEPTHKAILHOM IMOJIOKEHMH Ha 5 MuHYT. OcTaBlInMecs IMy3bIpbKH BO3AyXa

BCIUIBIBYT Ha IMTOBEPXHOCTh. HOCMOTpI/ITC CIIIC pa3, HET JIX B paCTBOPEC IJICKTPOJINTA ITY3BIPHKOB

BO3/yXa.

HayuHo-npousBoactBeHHasa compma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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3.3.4 Coopky ceHcopoB ACpO,-01 — ACpO,-05 npoBoauTe ciieayroummM o0pa3om:

1. CnBuHBTE pe3nHOBOE KOJIBLIO Ha OOKOBOI MOBEPXHOCTH MEMOPAHHOTO KoJmayka Ha 1-2
MM HIDKE JPEHAXKHOTO OTBepCTHs (cM. puc. 3.7 u 4.2).

2. BosbmuTte 35eKTpoaHBIA aHCAMOJIb U MEIJIEHHO BCTABhTE €r0 B MEMOpPAHHBIN KOJIIAY0K

B BEPTUKAJIBHOM IOJIO’KEHUH. V30BITOK pacTBOpa 3JEKTPOJIUTA JOJDKEH BBICTYIUTD
i gyepes JpeHaxHoe oTBepeTue 14 (cM. puc.4.2). I
3. 3akpyTure raiiky B MeMOpaHHBIA KOJIayOK
l_ no ynopa. TopuoBas yacTb 3J€KTPOJHOrO aHcaMOuis
T JOJDKHA HATAHYTh MeMOpaHy Ha KOJIIauke B BHJIE i
30HTHKA. =
4. VYpamure OCTaTKM BiIark ¢ OOKOBOM ' =

MOBEPXHOCTU KOJIAYKa U CABHHHTEC PE3UHOBOE KOJBIO ~
00paTHO Ha IPEHAKHOE OTBEPCTHE.

5. VYcraHOBUTE CEHCOpP B  H3MEPUTENBHYIO
Kamepy (cM. puc. 3.9) U 3aKkpyTUTE HAKUAHYIO TalKy 10

ymopa (cM. puc. 3.10 u puc. 3.2)

Puc. 3.9. Ycranoska ACpO, Puc. 3.10. ®ukcanus ACpO, B

B USMCPHUTCIIbHYIO KaMCpy I/IBMCpHTeHBHOﬁ KaM¢epe

IIpu ycranoBke ACpO,-05 B TrepMETHUYHYIO S4YEMKYy CHaydaja OCTOPOXKHO BCTaBbTE CEHCOpP B
BEpPXHUHU Kopmyc stueiku (cM. puc. 3.4), a 3aTeM 3aKpyTUTE HKHHUI KOpPIyC 70 yrmopa (CM. puc.
3.3).

Ipumeuanue. [lepen coopkoii ACpO,-05 pekoMeHAyeTcsi cMas3aTh Ba3eIMHOM WJIA BaKyyMHOM

CMa3KoW repMeTH3UPYIOLIUE KOJIbLa, PacloIOKEHHbIE B BEPXHEM KOpPITyCE.

3.3.5. Coopky cencopa ACpO,-06 (cM. puc. 3.8) mpoBOAUTE CIECTYIOIHUM 00pa3oMm:

1. Yb6enutech B HaIW4MH TEPMETHU3HUPYIONMIETO KOJIbIIa 8 Ha OOKOBOM MOBEPXHOCTHU
AJIEKTPOJTHOTO aHCaMOJIs.

2. Bo03pMUTE METaUIMYECKUN KOPIYC C JIEKTPOAHBIM aHCaMOJIeM U MEIJICHHO BCTaBbTE B
MEMOpaHHBIM KOJMa4yoK 2 B BEPTUKAIHHOM MojoxkeHuu (puc. 3.8). U30bIToK pacTBOpa
AJIEKTPOJIUTA JOJDKEH BBHICTYIUTh Yepe3 APEeHaKHbIN KaHal 14 Ha OOKOBOW MOBEPXHOCTH
AJIEKTPOTHOTO aHCaMOJIsI.

3. Vnpanute canderkoll BBICTYNUBIIME KAaIId SJEKTPOIUTa ¢ OOKOBOM MOBEPXHOCTH

KOJIIa4dKa.

HayuHo-npousBoactBeHHasa ¢mpma «<BUOAHATIUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMM-1-02
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4. 3akpyTture HIKHUI Kopmyc 1 ceHcopa 10 ymopa. ToproBas 4acTb 3JIEKTPOIHOIO

aHcaMOJIs JOJDKHA HATSHYTh CUCTEMY MeMOpaH Ha KOJIIa4yKe B BUJIE 30HTA.

3.3.6. BxkirounTe aHaIM3aTOpP C MOMOIIBIO KHOMKU «BKIDY, yaepKuBasi €e B TEUEHUE S CEK.
[Toce BKIIOYEHHs aHAIU3aTOpa pa3JacTCsl 3BYKOBOM CUTHAJ, Ha JUCIUIEE CHayalla IOSBHUTCSA
norotun ¢pupmsl «Anbpha BACCEHCy, 3arem aHanu3atop nepeiier B pexkuM U3MEpeHUil.

3.3.7. B ciuydae HEoOXOIMMOCTH NPOM3BEAUTE 3apsiyl aKKyMyJISTOpPHOH Oartapewu.
Wunukatop 3apsiia BbIBEAEH B HW)KHMM JIEBBIM Yrosl AMCILIIES aHAIU3aTOpa. 3alTPUXOBAaHHBIM
UH/IUKAaTOp CBUJAETENIBCTBYET O IOJHOM 3apsje Oarapen. B cioywae, ecnu MHAMKATOp Ha4yHET
MUraTh (IIpU 3TOM TMOCHBIMHUTCS MPEPHIBUCTHIA 3BYKOBOM CHUTHAl), aKKyMYJSTOPHYIO OaTapero
HEOO0XOIMMO 3aPSIUTh.

[MoncoenuanTe OIOK MUTAHUS K aHAIM3ATOPY, a 3aT€M K CETH NepeMeHHOro Toka 220B ¢
gactotod 50 I'm. Ilpomecc 3apsma oroOpaxaeTcss IBIXKCHHEM 3allITPUXOBAHHOW 00JIacTH
MHAMKATOpa.

AxkymynsTopHas 6arapes 3apsautcs yepes 12-15 gacos.

IIpn ycioBuM NpaBHIBHOM OJKCIUIyaTallMH, IIOJHOCTBIO 3apPSIKEHHOM aKKyMYJISITOPHOMN

OaTtapen xBaraeT nMpuoOIM3uTENHHO Ha 100 yacoB paboThI (0€3 MOJACBETKU JUCTLIES ).

HayuHo-npousBoactBeHHasa compma «<BUOAHATNTUTUHECKUE CUCTEMbI U CEHCOPbI»
AHAJTU3ATOP KUCNOPOOA AKIMNM-1-02
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4. YCTPOMCTBO U TIPUHIIUII JEMCTBUSI AHAJIN3ATOPA
4.1. Onucanue CBOMCTB M KOHCTPYKIMU M AHAJIM3aTOPA.

Buewnuil Bua aHanusaTopa npejacrasieH Ha puc. 4.1. u 4.1-1.

Puc. 4.1. Baemnwmii Bua ananuzatopa kuciopoga AKIIM-1-02.

1. U3meputensHoe yctpoiictBo AKIIM-1-02.

2. KnaBuarypa.

3. Knonka «Bxkin/BbeIkmy.

4. I'padprrueckuii TUCTIIEH.

5. KHoIKa BKITFOUEHU/BBIKJIFOUEHUS [IOICBETKH.

6. AMIIepOMEeTpUUYECKUI CEHCOP.

Hay4yHo-npoussoacteeHHasn pmpma «kBUOAHATIUTUYECKMUE CUCTEMbI U CEHCOPbI»
AHAJIU3ATOP KUCITOPOLOA AKIMM-1-02
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AHanmu3aTop COCTOMT W3 HW3MEpHTeNbHOro ycrpoiicta 1 (cm.. puc. 4.1) u

amriepomeTpuueckoro cencopa 6. OH WMeeT MPOYHBINA, JHUTOW BOJOHETPOHHUIIAEMBIH KOPITYC
cTerneHu mbUieBiaro3amutel [P-65. Ha nuneBoil naHenu ananuzaTopa pacroyiokeH rpauueckuii
mucruied 4 u  kinaBuatypa 2. Jlucmneil uMeeT TOJNCBETKY, 4YTO OOJerdyaer MoJIb30BaHHE

AHAJIU3aTOPOM B 3aTCMHCHHBIX ITOMCIICHUAX.

Puc. 4.1-1. Buemrnuit Bun ananuzatopa kuciopoaa AKIIM-1-02.

a) — BUJ cieBa, 0) — BUJ crpaBa:

1 — pemeniok

2 — amnepometpuueckuit ceacop ACpO2 (umu UK ¢ ACpO2)

3 — KaTymka Juis yKIaaKu kabems

4 — rHe310 [UIS MOAKIIOYEHN OJI0Ka MUTaHNUA

5 — rHe3no ans noakiarodeHus kabdens RS-kanana (RS-232)

6 — pa3beM i noaxmouenuss ACpO2

7 — nepxarens 1t kperienus ACpO2-05 win u3MepuTeNbHON KaMephl
8 — BUHTBI, COEAMHSIONINE BEPXHUN 1 HIDKHUN OTCEKH aHaJIu3aTopa
9, 10 — HKHUI ¥ BEpXHUI OTCEKH aHAIIN3aTopa

11 — MecTo pacnonoxeHus: akKyMyJsiTopa.

Hay4Ho-npoussoacTeeHHas cdmpma «<BUOAHATIUTUYECKUE CUCTEMbI U CEHCOPbI»
AHATU3ATOP KUCNOPOOA AKNM-1-02
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Kopnyc ananuzaropa coctout u3 aByx otrcekoB 9, 10 (cm. puc. 4.1-1), repmeruyHo

COCTMHEHHBIX MEXIy COOOH C TMOMOIINBI0 IIECTH BHUHTOB 8§, PACIONIOKEHHBIX B YTIyOJICHHSX
HIKHEro orceka. Ha GOKOBOM MOBEPXHOCTH HMKHEIO OTCEKa 9 ¢ JIEBOM CTOPOHBI PACIOIOKEHBI
rHe3na 4,5 s monkirodeHus Ofloka muTaHus W KaOems kaHaima RS-232. C mpaBol CTOPOHBI
pacmomokeH pa3beéM 6 A MOJKIIOYEHHUST aMIIepoOMeTprudeckoro cencopa 2. [lns ykmaaku kabens
ACpO2 npenycmorpeHna katymika 3. s kpersienus uzmeputensHoi kamepsl ¢ ACpO2 (mmm AC
ACpO2-05) mnpenycMOTpeH Jep:kareinb 7, 3aKpeluieHHbIH Ha KaTymke 3. [ KperuieHus
aHaJIM3aTopa Ha MPOOOOTOOPHBIX TOUKAX WMJIU «I10 MECTY» M3MEPEHHUs IMpelHa3HauYeH pPeMeloK 1,
3aKpEIUICHHBIN MO KaTyIIKOM 3 Ha HUKHEM OTCeke 9 aHaimu3aTopa.

B 3aBucumocTH OT BapuaHTa WCHOJHEHHUS aHalW3aTopa U 3a7aud HUCCIIEJOBAHUS
aMIIEPOMETPUUYECKUII CEHCOP MOXKET YCTAHABJIMBATHCA B M3MEPUTEIBHYIO Kamepy, CTaHIapTHYIO
ckisHky bBIIK wnm HemocpencTBEHHO «IO0 MECTy», Hampumep, B OuopeakTtop, (depMeHtep,
TpyOOIPOBO/I, @3POTEHK U T.]I.

BxuroueHune (BBIKIIOUEHHE) aHAIM3aTOPa OCYIIECTBIISIETCS C MTOMOIIBIO KHOMKH 3 (CM. pHC.
4.1), mpu 3TOM HEOOXOAUMO YJEPKHUBATh €€ B HAXKATOM COCTOSIHUH B T€UeHHE 5 cek. Bximo-uenue
Ha 30 cex. ¥ BBIKJIIOYEHHE MOJACBETKH JUCIUIES] OCYIIECTBIISIETCS ¢ TOMOIIbIO KHOTIKH 5.

HNutepdeiic ITlomp3oBaTenss W mporpaMMHOE OOECIEUEHUE peaTu3yloT BBITIOJHEHUE

CIIeAYIOUMX (QYHKLIUN U PEKUMOB pabOThl aHATU3aTOPA:

BEIOOpD U3MEpSEeMOW BEIMYMHBL: TApUUATHLHOTO JaBIICHUS KHUCIOPOAA, MPOIICHTHOTO

COJIEpKaHUs UM MAaCCOBOM KOHIICHTPALIHH;

- BBIOOp YIOOHOW [JIsi omeparopa €IWHUIIBI U3MEPEHHsI C BO3MOXKHOCTBIO TOCIEIYIOIINX
MEePEX0/I0B B APYTHE EAUHHUIIBI;

- TpPaayupOBKy aHaiM3aTOpa IO I[OBEPOYHBIM Ta30BBIM CMECSIM, aBTOMATHUYECKYIO
TPalyupoOBKY MO aTMOC(HEPHOMY BO3AYXY, HACHIIIICHHOMY MapaMu BOJIbI;

- obecrieueHne M3MEPEHU B HEBOJHBIX Cpelax: COKH, MHBO, KYJIbTYPaJbHBIC KHUIKOCTH,
OpraHUYECKUE KHUJIKOCTH H T.I1.;

- YCTaHOBKY BEPXHETO W HHUKHETO MPEACIIOB cpadaThIBAaHUS CUTHATH3AIUY;

- BO3MOXXHOCTh BHECEHHS KOPPEKIMHM B TOKAa3aHMWs aHAIM3aTOpa B 3aBUCUMOCTH OT
0apoOMEeTPUIECKOTO JaBJICHUS U COJICHOCTH;

- mepeaady uH(OpPMAIMKU HAa KOHTpOJUIep wiu nepcoHansHbli kommneiorep (I1K) ¢ momorsio
nudposoro kanana RS-232;

- TPOTOKOJMPOBAHME MMOKA3aHUN aHATU3AaTOPa BO BHYTPEHHIOK YHEPTOHE3aBUCUMYIO TTAMSITh,

BO3MOXHOCTh TI€peJayu 3alpOTOKOIMPOBAaHHBIX JaHHbIX Ha [IK wnm Ha nucmeit

aHaJIn3aTopa B TaOJIHYHOM BUIC,
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- 3alMch ITOKa3aHUM dHaJIn3aTopa IO KOMAHJAC C KIIaBUAaTyYpPhI B 3J'IeKTpOHHBII71 OJIOKHOT C

BO3MOXKHOCTBIO UX nepenaun Ha [1K u BbIBosia Ha nucIuiell aHanu3aTopa;

Kaxnpiit u3 BapuanToB uicnofHenus anainuzaropa AKIIM-1-02 opueHTHpOBaH HAa KOHKPETHBIE
o0jacTM NPUMEHEHHS U KOHKPETHbIE 3a/Jaydl aHaJUTUYECKOTO KOHTPOJS KHUCIOpoJa H
KOMIUIEKTYETCSl ~ CIeUalbHO pa3padOTaHHBIM aMIEPOMETPUYECKUM CceHcopoM. braromaps
yHuBepcanbHocTH aHanu3aTtopa AKIIM-1-02 kaxawlii ceHCOp COBMECTUM C HM3MEPUTEIbHBIM

YCTPOMCTBOM aHAJIU3ATOPA.

4.2. Onucanue CBOICTB U KOHCTPYKIHA aMIIEPOMETPHUECKHX CEHCOPOB.

AMIIEpOMETPUUYECKHE CEHCOpPbI, ucnoab3yembple B aHanuzatope AKIIM-1-02, sBistorcs
CeHcopaMu napiuaibHoro nasiaeHus kuciopoaa (ACpO;) 1 MOTYT PUMEHSTHCS ISl aHaJIN3a Kak
ra3oo0pa3HbIX, TaK U JKUAKUX cpeld. Takue ceHcopbl 00Jalal0T BBICOKON CEIEKTUBHOCTHIO K
KHUCTIOPOJLy M HE TMOABEP>KEHBI BIUSHUIO JIPYTUX SJICKTPOXMMHUYECKH aKTHBHBIX Ta30B, MOHOB,
OMOJIOTUYECKUX MOJIEKYJ M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CHCTEM, IPHUCYTCTBYIOIIUX B
ananusupyemoit cpene. [Ipororunnom ACpO, sBisiercst anextpon Kimapka. OO0 «Dupma «Anbda
BACCEHC» Beimyckaer mectb Momudpukanuii ACpO,;, KOHCTPYKIIUH KOTOPBIX pa3paOdOTaHbBI C
y4eToM OcoOeHHOCTe M creuu(UKH MPOBEICHUS H3MEPEHHH B Pa3NUYHBIX OONACTAX MpH
pelIeHNH Pa3HOOOpPA3HBIX 3a/ad AHATUTHYECKOTO KOHTPOJIS Kuciopoaa. KoOHCTpyKTHBHBIE
napaMeTpbl U MaTepUajbl MEMEHTOB Ka)XJ0r0 BapuaHTa MCIIOJHEHUS CEHCOpa ONTUMU3HPOBAHBI,
yTo obOecneuymwio aHanmu3atopam kuciopoma AKIIM-1-02 nydmme MeETpOJIOTHYECKHE |
9KCITyaTallMOHHBIE  XApaKTEPUCTHUKU IO CPaBHEHUIO C UW3BECTHBIMH 3apyOekKHBIMU U
oreuecTBeHHbIMU aHajoramu. ACpO, 00magaloT O4YeHb HHU3KUM IOTPEOJICHHEM KHUCIOpoAa M3
aHAMM3UPYeMOW cpenbl. bmaromaps 3ToMy CBOWCTBY oOecmedmBacTCs «HEPa3pyHIArOIIAN
KOHTPOJIb» aHAIM3UPYEMOU XUAKOCTU W JOCTUTAETCS BBICOKAs HAJEKHOCTb M JIOCTOBEPHOCTH
pe3ynbTaToB u3MepeHuil. CeHCOpbl 3TOr0 THMA TPamyUpPYIOTCS MO aTMOChEpHOMY BO3IYyXY,
JIOJITOBEYHBI, MIPOCTBl M HENOPOTH B JKCIulyaTaluu. Takue ceHcopbl B koMmiiekte AKIIM-1-02
MOTYT HCHOJb30BaThCS Uil aHalu3a KHUCIOpOAAa B Ta3aX, B IPECHBIX U COJIEHBIX BOJAX.
Amnepomerpuueckue ceHcopel ACpO; B komiuiekte AKIIM-1-02 mMoryT Takke MCHOJIb30BaThCA
JUIsT  W3MEPEHUH MacCOBOW  KOHIIEHTPALlMM  KHCIOPOAAa B  KYJIbTYpPaldbHBIX  KUIKOCTSIX
OMOTEXHOJIOTMYECKUX POU3BOJCTB, TUBE, BUHE, MOJIOKE, COKaX U JIP. )KUIKOCTSX.

Koncrpykuusa ACpO,-01 saBnsercs 0a30BOH MOJENbI0 aMIIEPOMETPUUYECKHX CEHCOPOB

napuuaIbHOrO AaBiieHus kuciaopoaa. Buemnnit Bung ACpO;-01 mokasan Ha puc. 4. 2.
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1 - ratika

| | W 2 - KOJMa4Y0K MeMOpaHHBIH

149 3 - KONBIO YIUIOTHUTEIbHOE

vinve
| AN

4 - KOJIBIIO YINIOTHUTCIBHOC

5 - pacTBOp PIAEKTPOJIHUTA
6 - anoxg Ag/AgCl

7 - IaTYUK TeMIepaTypbl

S — A 8 - MeMOpaHa 3alUTHAS

9 - CTEKJITHHAs TuJib3a

W 4 10 - kabennp

11- TpyOKa TepMoycamgHas Uiu
YIIOTHHUTEIBHBIA KOIMAY0K
12 - MmeMOpaHa ra3onpoHunaeMas

13 - kaTon

A A M

14 - oTBepcTHE IpEHAXHOE

15 - mpopess B kKopmyce

Puc. 4.2. Buemnuit Bung ACpO,-01, ACp0O,-02, ACpO,-03 u ACpO,-04.

ACpO,-01 npeacraBisier cOO0M MEKTPOITUTHIECKYIO sTUCHKY, 00pa30BaHHYIO AJICKTPOTHOM
CHUCTEMOM - KaToioM 13 1 XJopcepeOpsiHbIM aHOIOM 6, MOTPY)KEHHBIMU B PACTBOP JICKTPOIHUTA 5.
DNEeKTpOXUMHUYECKasl siueiiKa PacrlojiokeHa B KOpIyce 2 M OTIEeJ€Ha OT aHaJIU3UPYEMOW Cpeibl
ra3onpoHuIiaeMoil memOpaHoi 12. DrexkTpoxHas cHcTeMa 3akpelyieHa B CTEKJISIHHOU
UAJTUHIPUYECKOM TUib3e 9 Tak, 4To KaTtoh 13 pacmoyiokeH BIOJb €€ OCH M KOHTAaKTUPYET C
pacTBOPOM DJICKTPOJIHMTA 5 CO CTOPOHBI TOPIIOBOM YacTH THIB3BI 9, a XmopcepeOpsHbId aHOI 6
pacmnosiokeH Ha OOKOBOI MOBEPXHOCTU TUJb3bl 9. ["a3onponunaemas memOpaHna 12 3akperuieHa Ha
TOpLOBOW 4YacTh Kopmyca 2. I'epmeTu3anus 3J€KTPOIMTUYECKOM AUYEHKH OCYIIECTBISETCS C
MOMOIIBIO YIUIOTHUTEIBHOTO Koybla 3 u raiiku 1. Ha 60xoBO# mOBEpXHOCTH KOpIyca 2 UMEeTCs

JIpeHakHOe oTBepcTHe 14 i yaaneHus n30bITKa pacTBOpa AIEKTpoauTa 5. JlaTuuk TemriepaTypbl
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7 BHasH B TOPLHOBYKO YaCTb CTEKJITHHOM THIIB3BI 9. PacmonoskeHue AaT4rhKa TCEMIICPATYPhI 7 u

Katofa 13 B HemocpeACTBEHHOW OJIM30CTH OT aHAIM3UPYEMOM KUIKOCTH 00ECIIEUNBAIOT BHICOKYIO
TOYHOCTb M IKCIIPECCHOCTh U3MepeHuil. Takoe pacrosokKeHne AaTdyiuKa TeMIepaTypbl 7 MO3BOJISIET
UCKIJIIOUUTh OIIMOKHU MPHU IPaTyHpPOBKE CEHCOPA MO aTMOC(EPHOMY BO3/1yXYy, BOZHUKAIOUIME U3-32
«OXJIAKICHUS» MEMOpaHbl BCIEJCTBME HCIAPEHHUS BJIark C €€ IMOBEepXHOCTH. CXOJCTBO
IIOCTOSIHHBIX BPEMEHM OTBETa aMIIEPOMETPUYECKOTO CEHCOpa Ha H3MEHEHMsS KOHILIEHTpalUU
KHCJIOpOJa W TEMIIEpaTypbl AHAIM3UPYEMOW JKUIKOCTH IO3BOJSET CHU3UTh JUHAMHUYECKYIO
HOTPEIIHOCTh M3MEPEHUH U 00€CledYUTh BBICOKYI0 TOUYHOCTH TepMokommeHcaiuu. ACpO,-01
MOJKET yCTaHaBJIMBAThCS B MPOTOYHYIO U3MEPUTENNbHYIO KaMepy M B cTaHAapTHbIe CKIsSHKN BITK—
150-29/32-14/23 (ITpousBonutens - ITAO " Xummnabopnpubop ", r. Kinun, M.O., mmdp npu 3akaze
560) bmnarogapss manoMy MOTPeOJCHHIO KUCIOPOJA aMIIEPOMETPUUYECKUM CEHCOPOM, OH MOXKET
UCTIOJIB30BAThCS IS «in Vitro» M3MEepeHH.

Koncrpyknusa ACp0O,-02 otnuuaercs ot 06azoBoit mogenu ACpO,-01 koHcTpykIimei,

HO3BOJISIOIIEH TMPOBOAUTH HM3MEpeHHs B Mukporpobax (50 mxia). B stom ciyuae ACpO,-01
YCTAHABIJIMBAETCS B U3MEPUTEIBHYIO KaMepy A «MuKpoaHain3a»y (MKMA).

Koncrpykiua ~ ACpO,-03  ormnmmuaercss ot mogenun  ACpO,-01  moBbleHHOM

YYBCTBUTCIIBHOCTBIO U IMPEACIIBEHO HHU3KOM BEIUUYMHOM OCTATOYHOI'O TOKA.

Koncrpyknusg ACp0O,-04 otnnuaerca ot moaenu ACpO,-03 Hanuuuem AONOIHUTEIbHOU

3amuTHOW MemOpansl 8 (cM. puc. 4.2), pacmoiOXKEHHOW Ha BHEIIHEH IMOBEPXHOCTH
ra3onpoHuaeMoi meMOpans! 12. Hanmnare meMOpansl 8 o0ecriedrBaeT JOMOTHUTEIBHYIO CTETICHD
3aIIUTHI SJIEKTPOAHON CHCTEMBI M Ta30MPOHUIIAEMON MeMOpaHbl 12 OT MOBpEXACHUH, BI3BAHHBIX
nepenagaMu JaBlIeHUN B aHATM3UPYEMOM KUIKOCTH U HaJTU4MeM B HeW TBepAbIX dacTull. Kpome
TOTO0, ONarogaps 3alUTHON MeMOpaHe 8, CHIKAETCS 3aBUCHMOCTh MTOKa3aHUN OT CKOPOCTH MOTOKA
AHAITU3UPYEMOM KUIKOCTH.

brmarogapst atum cBoiictBaMm ACp0O,-03 u ACpO,-04 Hammm mUpoKoe NPUMEHEHHE B
TEIUIODPHEPTETHUKE M MPOMBIIUICHHOCTH TPH OMNPEIEICHUU CIIEOBBIX KOJMYECTB KHCIOPOJa B
KUJKOCTSX, HAIlPUMEP, MPU aBTOMATHUYECKOM XUMKOHTPOJIE MPOLECCOB BOAONOATOTOBKY Ha TILI,
I'POC, ADC u Temnocetsx. s pemenust 3tux 3anady ACp0O,-03 u ACpO,-04 ycraHaBIMBaroTCS B
MPOTOYHBIE W3MEPUTENbHBIE KaMepbl, CHa0KEHHbIE BCTPOCHHBIM OOpaTHBIM KJIamaHoOM (CM. pHC.
3.2). Boicokue MeTpoIorMYecKrue XapaKTePUCTHKH, CBOWCTBEHHBIE 3TUM CEHCOpaM, OOECICUMITU
«HEpa3pyMAIOUINID KOHTPOJIh aHAIM3UPYEMON MPOOBI, YTO MO3BOIHIO OTKA3aThCs OT MEPETUBHBIX
YCTPOWCTB M CTAaOWJIM3aTOPOB pacxoja, TPAAUIMOHHO MPUMEHSEMBIX B aHAJOTUYHBIX MPUOOpax
3apy0eKHOTO M OTEYECTBEHHOTO MPOM3BOJICTBA. [[pyroii BaxHOM 0coOeHHOCTHIO ceHcopoB ACpO;-
03 u ACpO,-04, BeironHo oriunuaromeit ananuzarop AKIIM-1-02T oT u3BeCTHBIX aHaJIOIOB,

SIBJISICTCS HE3aBUCUMOCTh MOKa3aHUi OT NNpUCYTCTBUA B aHaHH3prCMOﬁ KHUIKOCTU pAaCTBOPCHHOT'O
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MOJIEKYJISIpHOTO BoJiopofa (mpoaykra koppo3uu). B anamuzatope AKIIM-1-02T Bnepseie

peann30BaHbl YHHUKaJIbHbIE METOJIUKH pacueTa U aJrOPUTMbl BHECEHHS] TEPMOKOMIICHCAIIUH,
VUYUTHIBAIONINE  SIBJICHUS  JIBOWHOW  COpOIMM  KHUCJIOpPOJa, HEJAaBHO OOHApy’>KEHHBIE B
MUKPOTPAaMMOBOI 00J1aCTH KOHIICHTPAIIHIA.

Koncrpykmus ACp0O,-05 omnmmyaercs ot ©6azoBoir mogemn ACpO»-01 Ttem, uro

aMIIEPOMETPUYECKHIA CEHCOP YCTaHABIMBACTCS B TEPMETUYHYIO SUCHKY, NMpETHAZHAUYCHHYIO IS
IPOBEJCHUS M3MepeHui Kuciopoaa Ha riuyoune ao 20 M. Buemnuit Bug ACpO»-05 noka3aH Ha

puc. 4.3.

1. AMIIEpOMETPUUYECKUI CEHCOP.
2. 3alUTHBIN KOpIYC.

3. Konb1o yniaioTHUTENBHOE.

4. 3amuTHas ramka.

5. Kob1i0 yIIJIOTHUTEIBHOE.

6. Konb110 yIUIOTHUTENBHOE.

7. ApeHakHO€ OTBEPCTHE.

Puc. 4.3. Buemnuit Bun ACpO,-05 norpysxHoro tuna.

I'epmernunas siueiika, cocrosimas u3 kopmyca 2 (cm. puc. 4.3) u raiiku 4, U30JIUPYET
aMIepoMEeTpUYECKU ceHCop | OT aHaTU3UPYEMOil )KUJIKOCTH C IOMOIIBIO YIDIOTHUTEIBHBIX KOJIELl
3, 5 u 6. Ilpu 3akpyuuBaHuu raiiku 4 10 ymnopa Koiblo 6 nehopMUpYETCS U TepMETU3HPYET
npeHaxkHoe oteepctue 7. Kopmyc 2, Beictynatomuii 3a mnpenensl ACpO,-05, 3ammmiaer
YYBCTBUTEJIBHYIO YaCTh CEHCOPA OT BO3MOXKHBIX YJapOB O THO BOJOE€Ma WJIM TBEpABIE MpeaAMETHL. B
HIDKHEW 4acTH KOpIyca 2 BBIIIOJIHEHbI YEThIPE OKHA, Yepe3 KOTOPhIE My3bIPHKU BO3TyXa CBOOOIHO
BBIXOAAT TpU TOTPYyKeHUH ceHcopa Ha TinyouHy. Cdepuyeckas ¢(opma YyBCTBHUTEIbHOM
noBepxHocTH ACp0,-05 Tarke CrmocoOCTBYeT CBOOOAHOMY YIAlCHUIO ITy3BIPHKOB BO3IYyXa,

NOJHUMAIOIIMXCSl BBEPX B Mpolecce adpanuu. Masioe moTpeblieHHe KUCIOPOAa SIICKTPOIHOM
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cucreMoii ACpO,-05 u noctaToyHO OOJbIIME OKHAa B HM)KHEH YacTu KOpIyca 2 MO3BOJSIOT

ucnons3oBaTh AKIIM-1-02I1 s u3MepeHuit Kuciaopoja Kak B IEPEMEIIMBAEMBIX, TaK U B
HENOJBIWXHBIX XKuAKocTAX. Haumbonbiiee pacnpoctpanenue ananuzatopel  AKIIM-1-02I1
HNOJYYWJIM Ha CTaHIMAX a’palud U OMOJOrMYECKOM OYMCTKM CTOYHBIX BOJ, B PBIOOBOAYECKUX
XO034HMCTBAaX M TMPH 3KOJOTMYECKOM MOHHUTOPUHIE MPHUPOIHBIX M CTOYHBIX BOJA. AHAJIN3aTOPHI
AKIIM-1-02IT moryT Takxe ucnoiyib3oBaThes Juisi onpenenenus BIIK. Jns mpoBeneHus Takux
U3MEpEeHuil He0OX0UMO OTKPYTUTH Taliky 4 u noctath ACpO,-05 u3 xopmyca 2. [Ipu nposenenun
n3mepennit BIIK B cTanmapTHBIX CKIISTHKAxX Taiika 4 MOXET 0CTaBaThCsl Ha ceHcope (cM. puc. 3.4).

Monudukarus cencopa ACp0O,-06 otimnuaetcs ot 6azoBoit Moaenu ACpO,-01 Tem, uto ero

KOHCTPYKI[Ms BBITIOJHEHA U3 MaTEPUAJIOB BhIAEPKHUBAOIIUX Temieparypy 143 °C u u30ObITouHOE
nasienue 3 atMm. bnaromaps stomy koHcTpykums ACpO,-06, noxazaHHas Ha puc. 3.8,
BbI/IEP)KMBAET HEOTPAHMUYEHHOE KOJMYECTBO LUKJIOB CTEPHIIM3ALMU OCTPHIM MapoM. DJIEKTPOIHAs
CHUCTeMa CEHCOopa, cocTosllas U3 aHoaa 6, kartona 13 W pacTBOpa 3JIEKTPOJIUTA, pa3MElleHa B
KOJIMayke 2 U3 MIacTMACChl, YCTOMYMBOI K BBHICOKMM TeMIiepaTypaMm U jAaBiieHusM. Ha ToprioBoit
MOBEPXHOCTH KOJMAayka 2 3akpemsieHa cucrtemMa MeMmOpaH 12, BbIEp)KUBAIONIAs IE€perajbl
JTaBJICHMSI, BO3HUKAIOLIUE B MPOLECCE CTEPUIIU3ALUU ceHcopa ocTpbiM mapoM. C 3Toil 1enbio Ha
OOKOBOH TMOBEPXHOCTH MEMOpPAHHOTO KOJauka 2 TakKe pPacloyIoKeH KOMIIEHCATOp IaBJICHHUS.
brnarongapst pesuHoBbIM KonbliaM 3, 4, U 8§ o0ecreunBaeTcs repMeTU3alus dIEKTPOJTHON CUCTEMBI
CeHcopa Ipy HaBMHUYMBAaHUU HIKHEro Kopryca 1 Ha kopmyc ceHcopa 15. Ha kopmyce 15 cencopa
3aKperyieH pa3zbeM Ui MoAKIIoueHus kadens 10, coeaMHSAIOIMIEro CEHCOp € U3MEPHUTEIbHBIM
ycrpoiictBom  AKIIM-1-02. Cencopsl ACpO,-06 BbIMyCKalOTCA B HECKOJbKUX BapUaHTaX
UCTIONTHEHUS,  OTIMYAIOIIUXCS  TrabapUTHBIMU U TPUCOCIUHUTENBHBIMH  pa3MEepamH.
YuudunupoBanneie pasmepbl  ACpO,-06 TO3BONSAIOT HCIOJB30BATh OSTH  CEHCOPBI IS
AQHAJTUTHYECKOTO KOHTPOJS KHCIOpoJa B OHOJOTMYECKMX JKHIKOCTAX B (epmMeHTepax u
OmopeakTopax OTEYECTBEHHOTO U 3apyOeKHOTO MPpou3BoAcTBA. O003HAUCHUS U YHU(PUITUPOBAHHBIC
pa3Mepsl BapuaHTOB ucronHeHus: ceHcopoB ACpO,-06 mpu 3aka3e ¥ B JOKyMEHTAIMH JIPYTOro

W3JIeNHsl IPUBEACHBI B TabuIle Ha puc. 3.8.

4.3. Onncanue KOHCTPYKIMH U3MEPHUTEJbHBIX Kamep.
Jlns pemieHust psAa KOHKPETHBIX 3a/lad aHAJIUTHYECKOro KOHTPOJS Kuciopoja (upmoit
«Anspa BACCEHC» BbIIycKaroTCst HECKOJIBKO MOAUGDUKALUI U3MEPUTEIHHBIX KaMep.

UsmeputenbHas kamepa g mukpoaHanmmza (MKMA) mokasana Ha puc. 4.4.

AmniepoMeTpuyeckuii ceHcop | ycTaHaBIMBAaeTCS B KOPIYC 2 U3MEPUTEIBHOHM Kamephl H
dukcupyercss B Hell ¢ momomplo railku 3. UyBCTBUTENbHAs 4acTh CEHCOpa T€PMETH3UPYETCS C

IIOMOUIbIO YIUIOTHUTEIBHOTO PE3MHOBOIO KoJIMayka 4 Mpu 3aKkpyuyuBaHuM raiiku 3. Jlns BBoza
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aHaJIN3UPyeMoit POOBI

IIPEAYCMOTPEH BXOJHOM IITyLED

5, a pmng Beixoma Imrynep 6.

N

IIOMOIIILIO NKMA MO>KHO

IMPOBOJAUTH HU3MCPCHUMA B

MUKpooOBbeMax kuakoctedt (50

MKJT) ¥ Ta30B. C MOMOIIBIO JaHHOU

KaMC€pPbl MOKHO TaK»XC IMPOBOJUTH

U3MEpEeHUsT B MHUKpPOIpoOax

KpPOBH.

1. AMNepoMeTpUYECKUA CeHCop.

2. Kopnyc nameputenbHon kamepsl.
3. Nakka.

4. YNNOTHUTENbHbIW KONNaYok.

5. BxoaHow wryuep.

6. BbixogHou WwTyuep.

Puc.4.4. ismeputenbHaa kamepa gna MukpoaHanusa.

HsMmepurensHble KaMepsl Ut adaania B notoke ra3zos (MKIID) u B noroke xuakocren (MKIDK)

nokaszanel Ha puc. 3.2, puc. 3.9 u puc. 3.10. KoHCTpyKIMH STHX H3MEPUTEIBHBIX Kamep
ornnyatorcs oT MKMA pacnonioskeHHeM BXOAHOTO M BBIXOJHOTO INTYIIEPOB, a TAaKXKe CIOCOOOM
repmeruzanun AC.
Koncrpykuus UKIDK  otnmuaercs ot UKIIL
HaJIM4MeM oOpaTHOro KiaraHa, pacroyiOKEHHOTO B HU)KHEH I.

e YaCTH U3MEPUTETHLHON KaMephI (CM. puc. 4.5). J.

Puc. 4.5. O6patnsiii kianan B MKIDK

OOpaTHblif KJIamaH YyCTaHABIMBAETCS Ha HIKHUN —
1! IITYLEp, KOTOPBI 3aKpydyWBaeTCs B H3MEPHUTEIbHYIO [I_{
w kamepy (cM. puc. 4.6). \!
o

Puc. 4.6. YcranoBka oOpaTHOTO KJIalaHa Ha MITYIIEp
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B nmanHbIx KOHCTPYKIOUAX JJICKTPOAHAA CUCTEMA AC TCPMETU3UPYCTC C TIOMOIIBIO KOJIbIIa

4 (cm. puc. 4.2), yCTaHOBIEHHOTO Ha OOKOBOW MOBEPXHOCTH MeMOpaHHOro kosmauka 2. Ilpu
3aKpy4yuBaHuM raiiku (cMm. puc. 3.10) peauHoBoe kobLO 4 (cM. puc. 4.2) nepeKpbIBaeT IPEHAKHOE
otBepctue 14 B kopnyce AC. [{ns KperuieHuss U3MEPUTENIbHBIX KaMep MPeayCMOTPEH CHEIUATbHBIN
JiepKatenb, YCTaHOBJICHHBIH Ha KaTyuike kabens AC. IIpucoenuHuTenbHble MITyIIEpa pacCUUTaHbI
Ha nojaBoasaue TpyOoku u3 IIBX ¢ BHyTpeHHMM amamerpoM 6 MM. Ha imHUM BXoga MOXET
yCTaHaBIMBaThCs GuiIbTp, 3amumiaromuii AC  OT TBepABIX 4YacTUI[ NPUCYTCTBYIOLIMX B
AHAIM3UPYEMOMN KHUIKOCTH WU Tase.

UsmepuTenbHas kamepa Jijisl aHajiu3a JblxaTedbHbIX ra30Bbix cmeced (MKJIDY) otnuuaercs

or UKMA Tewm, 4TO ee BXOJIHOUW M BBIXOJHOH IITyIEp UMEIOT YHU(HIIMpPOBaHHBIE pazMepsl F22.
bnarogaps atomy KT ¢ ACpO,-03 MOXKET ycTaHABIMBATHCS B JbIXATENIbHBIM KOHTYp alnmapaToB
VCKYCCTBEHHOW BEHTWIALIMM JIETKHUX, HAPKO3HO-IBIXaTEJIbHON amnmnaparypsl, TUIIOKCUKATOPOB U B

Ap. anmnapaTtbl MEAUIIUHCKOTO HA3HAYCHU .

4.4. IlpuHuun padoThl aHAIH3ATOPA.
PaGora ananmuzaTopa OCHOBaHAa Ha TOJApU3AIMHM KaTroda Hampsokenuem — 0.6 B
OTHOCHUTENIbHO BCIIOMOTATEIbHOI0 AJIEKTPO/Ia M U3MEPEHHUH TOKA JICTIONSIPU3alliY, BOSHUKAIOLIETO B
pe3ynbrate Aud@y3un KUCIOpoaa U3 UCCIEAYEMON CPebl, U MOCIEAYIOMEN AIeKTPOXUMUYECKOM

pCakuu €ro BOCCTAHOBJICHUA, HpOTCKaIOIJ_Ieﬁ 10 CXEMCE

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

Curnansl AC M JaT4Mka TeMIEpaTypbl YCUIMBAIOTCA B NPEABAPUTECIBHOM YCHIUTENEC U
ouu¢posbBaroTcs. [locie pacuyeToB U BHECEHUS] aBTOMATHYECKOW KOPPEKIIMH Ha TEMIEPaTypPHYIO
3aBUCUMOCTh KO3 (QUIMEHTa NMPOHUIAEMOCTH T'a30IPOHMIIAEMOH MeMOpaHbl U TEMIEpPaTypHYIO
3aBUCUMOCTh KO3((uLMeHTa pacTBOPUMOCTH KHUCIIOpOJa B BOJIE, pe3yJbTaT OTOOpakaercsi Ha
JMCIIIee aHAJIM3aTopa B BRIOPAHHON onepatopoM eauHule u3MepeHus. OHOBPEMEHHO pe3yJbTaTr
U3MEPEHUS MOXKET BBIBOJUTHCS B aHAJIOr0BoM (popme uepe3 TokoBbIi Beixoa 0 — 5, 0 —20 wiu 4 20
MA, a Takxke uepe3 mudpoBor kaHan RS-485(USB). Pesynbrartbl uM3MEpeHHI MOTYT Takke
3aMUCBIBAThCSl BO BHYTPEHHIOIO SHEPrOHE3aBUCHUMYIO MaMATh B PEKHMMaxX MPOTOKOJIMPOBAHUS U

AIIEKTPOHHOTO OJIOKHOTA.
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5. OBIIME CBEJEHMUSI.

5.1. O0mue cBeeHusi 00 M3MepsieMbIX BeJIHYMHAX U eIMHUIIAX U3MEPeHUsl.

Pe3ynpTaTtoM aHaIMTHUECKOrO KOHTPOJS KHUCIOpOAAa B Traszax IMPHUHATO CUUTaTh €ro
napruaibHoe gasinenue (pO;) wnmm  koHuneHTpamuio (cO;). ITloxg mnapruadbHBIM JTaBICHHEM
KHUCJIOPOAa B Ta30BOM CMECH MOHUMAIOT Ty 4YacTh OOLIEro JaBJICHUs, U3MEPSIEMYyI0 OOBIYHO B
MM.pT.cT. Wik klla, xoTopas HmpUXOAWUTCA Ha MOJEKYJbl Kuciaopoxaa. IlapuumanbHoe naBieHHE
KHCJIOPOAa B BO3yXe 3aBHCUT OT OapoMeTrpudeckoro aasieHus (B) u naBieHus BOASHBIX MapoB,
T.€. OT BIQKHOCTH Bo3Ayxa. [l u3MepeHHs KOHIEHTpAlUH KUCJIOpoJa B ra3ax OOBIYHO
HCIOJIb3YIOT BEJINYMHY «IIPOLEHTHOE COACPKAHUE KUCIOPOAA», & B KAYECTBE CINHULBI U3MEPECHHUS
- 00beMHbIE TPOLEHTHI (00. %) uiu ppmv.

Pe3ynpTaTtoM aHaNMTUYECKOTO KOHTPOJIS KUCIOPOJA B JKUAKOCTAX IMPHUHITO CUUTATH €TO
napluuagbHOE JAaBJICHUE WM KOHLEeHTpauuio. [lapunanbHoe naBieHHE KHUCIOPOAA B JKUIKOCTH
paBHO MapLUAIBHOMY JAaBJIECHUIO KHCIOPOAA B Ia30BOM (aze, ¢ KOTOPOH >KUIKOCTh HAXOAMUTCS B
COCTOSIHUM JTMHAMHUYECKOro paBHOBecHd. [ M3MEpEeHMsI KOHLEHTPAaUU KUCIOPOJa B KUAKOCTAX
OOBIYHO MCIONB3YIOT BEIMYMHY MAaCCOBOI KOHIIGHTPALUMU KUCIOPOAA, BHIPAKEHHYIO B MI/JI, MKI/JI
umu ppmw. B ganHom Buae wusmepeHuit AKIIM-1-02 BHOCHUT [BOWMHYIO TEMIIEpaTypHYIO
KOMIIEHCAIUIO, YYUTBIBAIOLIYIO Kak AU (y3nOHHBIE CBOMCTBA Ia30IPOHHUIIAEMONH MeMOpaHsbl, Tak U
TEMIIepaTypHYIO 3aBUCUMOCTb KO3(pPHIIMEeHTa pacCTBOPUMOCTH KUCIOPOa B BOJE.

YacTo npu IpOBEACHUM HU3MEPEHUHM B KUAKOCTAX PE3yIbTaTbl U3MEPEHUN BBIPAXKAIOT B
MIPOLIEHTaX HACBIIIEHUS ATOM KUJIKOCTH KuciaopoaoM Bozayxa (% Hac.). [Ipu aTom umeercs B BUy,
YTO MAaKCMMAJIbHO BO3MO’KHO€ HachlmieHue coctaBisgieT 100%. B maHHOM pexume aHamu3aTop
BHOCHUT TEMIIEPATYPHYIO KOMIIEHCAIIMIO TOJIBKO Ha CBOMCTBA ra30MpOHUIIaeMOil MEMOpaHBbI.

bnaronapst peanu3oBaHHBIM B aHAJIM3aTOpE ajJroOpuTMaM BBIOOpa M Tepecdera eIMHUIY
n3MepeHuii, Bel MokeTe OCyIIeCTBIATh MEPEXO] W3 OAHOM €AMHUIIBI U3MEPEHUs B JIpyryro 0e3
HeperpagyupoBKU. AHAIU3aTOP CaMOCTOSATENIBHO OMNPEAETUT HEOOXOAMMOCTh BHECEHUs TeX WU
UHBIX TEPMOKOMIICHCAIUH, BBIIIOJHUT BCE HEOOXOIMMBIE IEpECcUeThl, CBSI3aHHbIE C M3MEHEHHEM
M3MEpSAEMOIl BEIMUMHBI, €ANHUIIBI U3MEPEHUSI U NTapaMEeTPOB I'paayupoBku. [Ipu 3ToM HacTpolika
UHTEPPEICOB aBTOMATHYECKH W3MEHHUTCS B COOTBETCTBHHM C BbIOpaHHON Bamm enuHumen
U3MEpEHUs.

Anamuzatop AKIIM-1-02 MoxeT Takke NpPUMEHAThCA M1 HM3MEpPEHUH MacCOBOU
KOHLEHTPAallUd KUCJIOpPOJa B JKUAKUX Cpelax, B KOTOPBIX TEMIIEpaTypHbIE 3aBUCHMOCTH
KOX(QPHUIMEHTOB PAaCTBOPUMOCTH KHCJIOPOAA €Ile HEeIOCTaTOYHO TOYHO yCTaHOBIEHBL. K Takum
KHUJIKOCTSIM OTHOCSITCSL KyJIBTYypaJIbHbIE JKHUAKOCTH OMOTEXHOJIOIMYECKMX IPOU3BOJACTB, IHUBO,
BUHO, MOJIOKO COKHM, MOTrypThl, OpraHHYeCKHE IKHJIKOCTH, HeQTEenpomyKTsl M  T.IL

HpI/IGHI/ISI/ITGJIBHBIC 3aBUCUMOCTHU KOHICHTpAILIMKU KUCIIOpOAa B IIMBC M CYCJIC, HACBINICHHBIX
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KHCJIOPOIOM BoO3Ayxa npu artmocepHom naBieHuu (B=760 MM.pT. cT) 0T Temmeparypsl

npuBeeHbI B Tabmuie S.1.
Tabnmua npuOIN3UTENHHBIX 3HAYCHUH KOHIIEHTPAIIMH KHCIOPOa

B [IUBE U CyCJI€ OT TeMIIepaTyphbl

Tabnuua 5.1.
Temmeparypa, °C
AHanusupymas
KHIKOCTD 0 5 10 20 30
[TuBo 13 12 11.5 8.5 7.5
Cycno 13 11 10 8 7

st mpoBeneHUsT u3MepeHuil B Takux cpeaax B aHanuzatope AKIIM-1-02 mpemycmorpen
CIelpe;KuM, CBS3aHHBIA C BBEJEHHWEM TaOJIMYHOTO 3HAUYEHHUS PAaCTBOPUMOCTH KHCIOpOAa B
KOHKPETHOW JKUIKOCTH TpU TemrmepaType usmepenusi. Usmepenus cO, B JaHHOM pexuMe OyIayT
MPOBOAUTHCSI C MEHBLIEH TOYHOCTBKO II0 CPABHEHHIO C MU3MEPEHUSAMHU B BOJE BCIEACTBUE
OTCYTCTBHSI JIOCTOBEPHBIX CBEICHHUM O TEMIEPATyPHBIX 3aBHUCHUMOCTSAX  KO3(PPHUIHCHTOB
pPacTBOPUMOCTH KHUCJIOPOJA B ITUX JKHUIAKOCTAX. B HaHHOM pexumMe KOMIIEHCHPYETCS TOJIBKO
TEMIIEpaTypHass 3aBUCHMOCTh MPOHHUIIAEMOCTH MeMOpaHbl 1o kuciopoxy. I[loatomy mpu
3HAYUTEIBHBIX OTKJIOHEHUSIX TEMIIEPAaTyphbl AHAIU3UPYEMOW Cpelbl OT 3HAYECHUS TEMIIEPATYPHI,
WCIIOJIb30BAHHOTO TPU BBEICHUM 3HAYCHUS PACTBOPUMOCTH, OyJET BO3HHMKATH JIOMOJHUTEIbHAS

MOTPELIHOCTh U3MEPEHUM.

5.2. O0umue cBeieHUs 0 rPagyMpPOBKe aHAJIM3ATOPA.

Curnan ACpO, sBrisercss JAUHEHHOW (QYHKUMEH NapUUalbHOTO JaBJICHUS KHCIOPOJA.
[ToaToMy 11 TpaayMpOBKHM aHAIM3aTOPAa HY’KHO MMETh BCETO JBE TOUYKH: ITAJIOHHYIO HYJIEBYIO
Touky (Hampumep, “Hosb-pacTBop”, YHCTHIN a30T, apTOH U AP.) U TOUKY, OMPEACIIIEMYI0 CPEIOH C
U3BECTHBIM MapLUAIbHBIM JaBJICHUEM KHUCIOpOJa, HampuMmep, aTMOC(HEpHbIM BO3AYXOM WIH
noBepouHoil razoBoil cmechio (III'C). [IoHATHO, YTO OT TOYHOCTH TPaAyUPOBKH 3aBUCUT TOYHOCTh
n3Mepenuil. Tak, HanpuMep, MPH U3MEPEHHUSX B 00J1aCTH HU3KHUX 3Ha4eHUH pO, TOYHOCTH aHAU3a
B OOJIbIIEH CTENEHM 3aBUCUT OT TOYHOCTH I'paJlyMpOBKH HYJEBOW TOYKH, U HA00OPOT, TOUHOCTh
u3MepeHuii B obnactu Oonpmmx pO, B OONbLIEH CTENEHH 3aBUCUT OT TOYHOCTU TIPaTyHpOBKU
aHaJIM3aTopa 1o BO3AYXY.

['MaBHBIMM OTIMYUTEIBHBIMU OCOOEHHOCTSIMU CEHCOPOB, MCIONb3yeMbIX B coctaBe AKIIM-
1-02, aBiSIFOTCS TIPEACIIPHO HU3KOE 3HAUYEHHWE OCTATOYHOTO TOKA CEHCOpa, €ro CTadMIBbHOCTHh BO
BpEMEHU M  OOeCIeYeHHE «HEpa3pyLIAIOIIero» KOHTPOJS  aHAJIM3UPYyEeMOM  KHUIKOCTH.

XapakTepUCTUKH CEHCOPOB IMO3BOJSIOT OTKA3aThCS OT HEOOXOIMMOCTH TPAIAyUPOBKH HYJIEBOM
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TOYKH B IMPOLECCE IKCIUTYyaTaluu U OIrPaHUYUTHCA IMPOBCACHUCM JaHHOM npoucaypsl TOJIBKO IIpHU

3aBOJICKUX PETYJIMPOBKAX U MPHU MOBEPKaAX.
JIist TpamyupoBKH «BEpXHEW» TOYKA TPH IKCIUTyaTalldd aHaJIM3aTopa pean30BaHbI
CJIEIYIOIKE BUJIBI TPATYyHPOBOK:
e aBTOMaTH4ecKas rpaJlyHpOBKa MO0 aTMOCPEPHOMY BO3IYXY,

e TrpaXyupoBKa o nosepouyHoit razosoit cmecu (I1I'C).

ABTOrpaaynpoBKa 1o atMochepHoOMY BO3IYXY.

ITpu rpagyupoBke 1o aTMOC(hEpHOMY BO3AYXY BO3AYX JI€al0T HACBIIIEHHBIM MapaMy BOJbI
BO M30€XKaHUE HEONPENEICHHOCTH B ONPEACICHUN YPOBHS BIIAXHOCTH. PeXuUM rpagyHpoBKH IO
aTMOC(EpHOMY BO3IyXy, HPU KOTOPOM aBTOMATHYECKH YUYUTHIBACTCS 3aBHCUMOCTH JIaBJICHUS
HACBIIIEHHBIX BOASHBIX APOB OT TEMIEPATypbl, HA3BAH PEXKUMOM aBTOTPaLyHPOBKH.

IIpu mpoBeeHMHM aBTOMAaTHYECKOM TIpagyHpOBKM IO aTMOC(EepHOMY BO3IyXy B
aHaMM3aTOpPe YUYUTHIBAIOTCS pe3yJbTaThl H3MEPEHUs TeMIIepaTypbl MEMOpaHbl € TOMOIIBIO
BcTpoeHHOro B AC natunka teMieparypsl. biaaronaps komneHcanuy TeMIepaTypHOi 3aBUCHMOCTH
€e INPOHMIAEMOCTH TIpaJyUpOBKAa W H3MEPEHHE BEIUYMHBI MapLMaIbHOIO JaBJICHUS WIH
HPOLIEHTHOTO COJIEPKAHMS KMCIOPOa MOI'YT POBOJUTHCS MpH Temieparypax ot 0 no 50 °C. Ilpu
M3MEPEHUH KUCIOPO/Ia B KUAKOCTIX B €IMHUIIAX MACCOBOM KOHLIEHTPAIIMHU KOMIICHCUPYETCS TaKKe
TEMIIepaTypHasi 3aBHCUMOCTh KOX(QHIMEHTa pacTBOPHUMOCTH KHCIOpoAa B Boje. lloaTomy
U3MEPEHUs1 MacCOBOM KOHIIEHTPALMU KHCIOpPOJa B BOJE TaKXKe MOIYT IPOBOIUTHCS NpHU
temneparypax or 0 g0 50 °C. Asnropurmbl AKIIM-1-02 103BOJST TMPOBOAUTH IPAJyUPOBKY B
11000#1 BBIOpAaHHON €AMHUIE HM3MEpPEHUs, a 3aTeM IMEPEeXOAUTh B JIOOYI0 IPYIyl0 E€AWHUILY
u3MepeHuss 0e3 TOBTOPHOM  IpagyHpOBKH. AHanu3atop CcaMOCTOSITEIBHO — ONPEIEIIUT
HEOOXOJMMOCTh BHECEHHUS TE€X WM HHBIX TEPMOKOMIICHCALUH, BBINOJIHUT BCE HEOOXOAMMBIE

NEepeCUYCThI, CBA3aHHBIC C UBMCHCHHUEM KaK I/I3Mep$IeMOI71 BCJIMYHNHBI, TaK U CIUHULIBI U3MCPCHU.

5.3  OOmme cBeeHHA O BBEICHHH KOPPEKIMH Pe3yJbTaTOB H3MEpPEeHHUH.

5.3.1. Koppekuusi Ha u3MeHeHHe 0apOMETPHYECKOro 1aBJIeHHS.

W3mepsiemble BennuuHbl «IIpolieHTHOE comepkaHue Kucaopoa B razax» (00. %), ppmv u
«IIpoleHT HaChILEHUs JKUAKOCTH KHUCIOpoAoM Bo3ayxa» (% Hac.) He 3aBUCAT OT
Oapomerpuueckoro nasieHus. [loaromy nmpu m3MepeHUM JaHHBIX BEJIMYHMH C MOMOIIBIO CEHCOpa
NapLUUAJIBHOIO JAaBJICHUS HEOOXOIUMO CIIEIUTh 33 M3MEHEHHSAMM oOLero 0apoMeTpHYecKOro
nasyenus (B) ¢ uenbro uckimtoueHus ero BausHus. Ecnu 6apoMeTprdeckoe [aBiIeHHE OTIMYAeTCs
6onee yeM 10 MM.pT.CT. OT JaBJIE€HHUS, UMEBIIETO MECTO BO BpeMs MOCIEIHEH TpalyHpOBKH, TO

HEO0O0XO/MMO BBECTH HOBOE 3HaueHHe. [IJii 3TOro B peXHME YCTAaHOBKH YCJIOBUH H3MEpEHHUs
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HCO6XOI[I/IMO BBCCTU TCKYLICC 3HAYCHUC 6apOMeTpI/I‘leCKOFO JaBJICHHA. HpI/I 3TOM HC Tpe6yeTc>1

MPOBOJANUTH ABTOTPAAYUPOBKY CHOBa. Te ke JAeWCTBUA MPEANPUHUMAIOT [UIsI HU3MEpPEHUs
COJepKaHUsl KUCIIOpOJa TMpPH TIOBBIIICHHBIX NABJICHUAX, HAIPUMEp, B Oapokamepax M COCynax,
paboTaronux npu U30BITOYHOM JaBJICHUU.

[Ipn mpoBeneHUH H3MEPEHUN MAPIUAIBHOTO [aBICHHUS KHCIOpOAAa MU MacCOBOM
KOHIIEHTPALMN KUCJIOPOJa B JKUAKOCTSIX, BBOAUTH KOPPEKIUIO HA U3MEHEHHE 0apOMETpPUYECKOTro
JABJICHHS B IPOMEXKYTKAX MEXKIY TPaAyUPOBKAMU HE CIIEyeT, TaK KaK MapliuaibHOE JaBICHHUE, Ha
KOTOpOE pearupyer CeHCOop, OT 0011ero 6apoMeTPUUYECKOTO JaBICHHS HE 3aBUCHT.

5.3.2. Koppekuusi Ha COJIEHOCTb.

N3BecTHO, YTO C yBEIMUEHUEM COJICHOCTH MAacCOBasi KOHIEHTpPALUs KUCIOPOAa B BOAHBIX
pacTBopax yMmeHbInaeTcs BeieactBue agdexra Ceuenona. [loaToMy npu mpoBeeHUN U3MEPEHHM
MacCOBOW KOHIICHTPALMU KHUCIOpoAa (eIWHHIBI M3MEpPEHHsl MI/JI, MKI/JI, ppmw) B BoJax C
cojepxanueM cojied 6osnee 1 r/1 HEOOXOOUMO BBOJUTH KOPPEKIMIO Ha COJeHOCTh. Cremyer
MOMHHTD, YTO Pa3IUYHBIE COJU TO-Pa3HOMY «BBICAIHMBAIOTY KHUCIOpOHA. OOBIYHO KOPPEKLHUIO Ha
COJICHOCTh BBOJST 10 MIOKA3aHUSAM KOHIYKTOMeTpa B nepecyere Ha NaCl.

5.3.3. Koppekuus CHCTEMATHYeCKOHl MOrPelIHOCTH HW3MEpeHui: KoI(pPUIUeHT

«XKuakoctb-I'a3y.

[Ipn ananmze >kuaxocrerdr anss ACpO, XapakTepHbl CHCTEMaTHYECKHE MOTPEIIHOCTH
u3mepenuil. I[lpupona momoOHBIX omuOOK cBsizaHa ¢ HeuaeanbHOCThIO ACpQO,. DTH omuOKU
pOSBISIIOTCS B pasHmile mokasanuii ACpO, B ra30Boi (ha3e M KUIKOCTH, HAXOMSIICHCS ¢ HEl B
COCTOSSHUM JUHAMHYECKOrO paBHOBecHS. OTa omuOKa mojyunia Ha3BaHHE KOIPPHUIHEHT
«OKUIKOCTh-Ta3y». Jlng Hanbonee coBepiieHHbIX KOHCTPYKIui ACpO; k03()PHUIHMEHT «KUAKOCTb-
ra3» coctasisieT ot 2 10 6 % (1.e. nokazanusa ACpO, B xuakocTu MeHblie nokazanuit ACpO, B
ra3zoBoi (aze Ha 2-6%). st ACpO,-01, ACpO,-05 u ACpO,-06 kK03hGUITUEHT «KUIKOCTH-Ta3»
He npesbimaet 2,5 %. ns ACp0O,-03 u ACpO,-04 BennunHa k03P PHUIMEHTA «GKUIKOCTb-Ta3» He
MPEBBIIIAET COOTBETCTBEHHO 5 U 3,5 % mpH pacxojie aHATM3UPYEeMOil kuakocTu 6omnee yem 0.5
n/aac. B anammzarope AKIIM-1-02 peanu3oBaH a@IropuT™M BHECEHHsS  KOMIICHCAIMU
CHCTEMaTHUYECKOW TOTPEITHOCTH <OKUAKOCTh-Ta3y». MeTorKa N3MEpEeHUs] U BHECEHHs KOPPEKIIHU
aTo# ommoOKu onucana B [Ipunoxxenuu 2 Ilacnopra.

5.3.4. Bausinue CKOpOCTH MOTOKA AHAJU3UPYEMOIl KUTKOCTH.

Curnan ACpO, 3aBUCUT OT CKOPOCTH MOTOKA aHAIM3UPYEMOW KHUIKOCTU B OKPECTHOCTU
ra3onpoHuIiaeMoi MeMOpaHnsl. JlJis MUHUMU3aLUU BIUSHUS CKOPOCTU MOTOKA HA U3MEPHUTENbHBIN
curHan napametpsl ACpO, ONTHMH3UPOBAHBI U BHIOpAHBI KCXOJS M3 YCIOBHUS OOECHeueHUs
«HEpa3pyLIAIOUIEro KOHTPOJsAy aHanusupyemoi xuakoctu. B ACp0O,-01, ACpO,-05 u ACpO,-06

HCIIOJIB3YIOTCA MUKPOKATOAbI, ITIO3TOMY BJIMAHUC CKOPOCTHU IMOTOKA HA CHUTHAJI AC He3HAYUTENBHO
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Onarosapst MaJloMy MOTPEOJIEHHUIO KUCIOpOJia caMUM ceHcopoM. [l obecrnieueHus U3MepeHui B

MHUKPOIpPaMMOBOM 0071aCTH KOHLIEHTPAIUil HEOOXOAMMO MPUMEHATH KaTOJbl OOJBIIET0 TUaMETpa.
[Tostomy B ACp0O,-03 u ACpO,-04 ucnons3yrorcst katoasl guamerpom 1o 1 mm. Ilpu ckopoctsix
nortoka Oomee 1 J/4ac 3aBHCHMMOCTh CHTHala JQHHBIX CEHCOPOB OT CKOPOCTH IOTOKa
HE3HAYWTENIbHA M HE TpeOyeT MPUMEHEHUs CIEIHANIbHBIX TIEPEJIUBHBIX YCTPOWCTB H
cTabmin3aTtopoB pacxoza. llenecooOpa3HOCTh MPUMEHEHHsS ATUX YCTPOWCTB OMNpaBIaHa TOJIBKO
npu pacxojgax MeHee | J/dac. ABTOMATHYECKYIO K€ KOPPEKUHUIO OLIMOOK H3MEepeHHus,
O0O0YyCJTIOBJICHHBIX MAaJIbIMA DPAaCXOJaMH, MOXHO OO0ECIeYHTh TWyTeM 3ajaHus Kod(puIreHTa
«Kunkocte-ra3y, MpeaBapuTeNIbHO U3MEPEHHOTO NMPU JaHHOM pacxoje. MeTtonuka onpeneeHus

nornpaBo4YHoro ko3¢ ¢ummenra « Kuakocts-ra3y» onucana B [Ipunoxenun 2 [Tacnopra.

6. YKASAHUE MEP BE3OITACHOCTHU U PEKOMEHJIAIINU 11O
IKCIUIYATAIIUN AHAJIU3ATOPA.

6.1. Dkcmmyaranusi aHanuzatopa 0e3 O3HAKOMIIGHHS C HACTOSAIIUM PYKOBOACTBOM HeE
PEKOMEH Ty eTCHl.

6.2. TexHuueckoe OOCITY)KMBAaHHWE AaHAIU3aTOpa M PEMOHTHBIE pPabOThl  JOJIKHBI
MIPOBOAUTHCS MPU OTKIIOUYEHHOM MUTAHHUH.

6.3. Ilepen moaxmoueHneM OJOKa MUTAHUS CIEAYET MPOBEPUTH COXPAHHOCTH H3OJSALIUU
ITHYpa ¥ BHJIKU TOJIKIIFOUEHUS K CETH.

6.4. Ilpu sKcIuTyaTaluy aHajau3aTopa 3anpeniacTcs:

- MPOM3BOJUTH COCAMHECHHE M pa3beIWHEHHUE Kabesel, 3aMbIKaTh KOHTAKThl RS - kaHama
MIPH MOAKITIOYEHHOM K OJIOKY MUTaHUS aHATTU3aTOPE;

- paboTaTh MPU HEUCIIPABHOM aHAITU3aTOPE;

[Ipn oOHapy>KeHWW HEUCIIPABHOCTH HEOOXOJMMO BBIKIIFOUNTh AHAU3aTOp M BHI3BATH
CHeIHaJINCTA.

6.5. Ilpu paboTe ¢ aMIepOMETPUUYECKUM CEHCOPOM CIEAyeT COON0IaTh OCTOPOKHOCTD,
obeperasi CTEKJIISIHHYIO THUIb3y OT yAapoB. [Ipu miuTensHOM XpaHEHUH aMIIEPOMETPHYECKOTO
ceHcopa B HepaboueM coctossHuH (Oosiee 6 Mec.) HEOOXOAMMO CIUTh PAcCTBOP SJICKTPOJIHTA,
MIPOMBITH KOPITYC CEHCOpa AUCTUIIMPOBAHHOM BOJIOM U HAJETh €ro Ha aMIIEpOMETPUUECKHIT CEHCOp
(em. m. 3.7). Ilpm ycraHOBKE amIepOMETPUUYECKOTO CEHCOpa B H3MEPUTENbHYIO KaMepy
HE00XO0IMMO TIPOBEPHUTH HATMYUE TEPMETU3UPYIOIIETO KOJblia 4 U YIJIOTHUTENBHOTO KoJmavka 11
(cm. puc. 4.2).

6.6. IIpu pabote u MexxperiaMeHTHOM o0ciyxuBaHuu AC He JOIMyCKaeTcs MPUKIIAIbIBATh
Mexannueckue ycunus K kabemro AC. Ilpu pabote wiu pnmurensHoM XxpaHennn AC ¢ pacTBOpoM

anekTponura (6onee 1 roga) MOTYT BOSHMKHYTH TPYIOHOCTH ¢ pazbopkoil AC mu3-3a BBICBIXaHUS
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pacTBOpa IEKTPOJIUTA U KpUCTaIIM3auu cojeil B kopiyce AC. B atom citydae oTkpyTuTte raiky 1

(cM. puc. 4.2) u ¢ IOMOLIBIO IINpHUIA 3a1eiTe 1 M1 TUCTWIIIMPOBAHHOW BOJBI B BEPXHIOK YacCTh
kopryca 2. Yepe3 2 — 6 4acoB aMIepOMETPUUYECKUH CEHCOpP MOKHO JIOCTaTh U3 KOpIyca, HE
HPUKJIA/IbIBast OCOOBIX yCHUIHH.

6.7. Bo us0exaHue 3arps3HEHUS SJIEKTPOAHON CHCTEMBl HE JOIMYCKAaeTCs IMPHKAcaThCs

pyKaMu K IOBEPXHOCTH 3JIEKTPOIOB.

7. HOAT'OTOBKA K PABOTE
7.1. O6uiue TpeGoBaHNs K YCTAHOBKE AaHAJM3ATOPOB KHCJI0POaA.

Anammzatopsl AKIIM-1-02 npeanasHaueHsl A MPOBEACHUS U3MEPEHH B TaOOPaTOPHBIX,
IIPOMBIIUIEHHBIX WJIM MOJIEBBIX YCIOBUAX. B 3aBUCMMOCTH OT BapuaHTa HCIIOJHEHUS aHAJIN3aTopa
aMIIEpPOMETPUYECKHI CEHCOP MOXKET YCTaHaBIMBAThCI B HM3MEPHUTEIBHYIO Kamepy, (epmenrep,
OHOpeaKTop, a3pOTEHK MM HEMOCPEICTBEHHO B aHAIM3UPYEMYIO cpefly. B BapuaHnTax uCnoIHEHUs
ananmu3aTopoB AKIIM-1-02, npexycMaTprBaroX NOCTaBKY U3MEPUTENBHON KaMepbl, pacCTOsIHUE
Ha KOTOpPOE OHa MOXKET OBITh yAalieHa OT aHajau3aTopa ompenensercs JumHoi kabens AC. Ilpu
IPOBEJCHUM U3MEPEHUM KOHIEHTpAalMM KHCIOpOoJa B IOTOKE JKUIKOCTEM WIM Ta3oB,
PEKOMEHIyeTCsl Ha JIMHHUM BXOJla aHAJIM3MPYyeMOW NpoObl YCTAaHOBUTH PETYJATOP pacxoja
(Ipoccenb) M XOJIOAWIBHUK. PerynsTop pacxopa Io/keH oOecleunBaTh peryjJupoBaHHME pacxoja
aHamM3upyeMol mpoObl depe3 u3MepurenbHylo kamepy AC B aumamazoHe ot 0 go 50 n/gac.
XOJIOIUIBHUK JOJKEH O0eCIeYnBaTh OXJIAXKICHHE aHATU3UPYyEeMOU MmpoObl 10 Temmeparypsl 0 —
50°C. C nenbi0 yMEHBIIEHUS BpPEMEHHM TPAHCIOPTHOIO 3amas3iabiBaHusa M dPQeKToB “momcoca
BO3/lyXa” PpEKOMEHJYeTCsl aHaJMW3aTop YCTAHABIMBATh B HEMOCPEJICTBEHHOM OJM30CTH OT
npo6ooTO6opHOi ToukM. s monBoja aHanM3MpyeMoil mpoObl K u3MeputenbHoi kamepe AC
Joryckaercst ucrosib3oBanue TpyOku u3 [IBX mnHoit He 6onee 1 M ¢ BHYTPEHHUM AMAMETPOM HE
MeHee 4 MM U TOJILMUHOW CTEHKH He MeHee | mwm. [lpu mpoBeaeHWHM M3MEPEHUN KHUCIOpOoaa B
MHUKPOIpaMMOBOM 00J1aCTH KOHIIEHTpAllUU HCHOJIb30BaHUE TPYOOK U3 CHIIMKOHOBOH pe3MHBI HE
nomyckaercsi. CIIMB aHaTU3UPyeMOil TPOOBI 10JKEeH OBbITh CBOOOAHBIM. JlJ1s1 3TOrO J0MmyCcKaeTcs

ucnojbs3oBanue Tpyoku u3 [IBX ¢ BHyTpeHHUM JuaMEeTpOM HE MeHee 4 MM.

7.2. BKiIoueHue aHAIM3ATOpA.

BxirounTe aHanmu3aTop ¢ IOMOIIBIO KHONIKU «Bki», yaep:kusas ee B TeueHue S cek. Ilocie
BKJIIOUEHUS] aHaJIM3aTopa pa3facTcs 3BYKOBOM CHTHaji, Ha AMCIUIEE CHadaja IMOSBUTCS JIOTOTHUII
bupmbl «Anbha BACCEHC», a 3arem aHanmu3aTop NEpPEeHIeT B peKUM U3MEPECHHM.

[Ipumeuanue. /(s monsipuzanuu 3JE€KTPOAOB aMIIEPOMETPUUECKOT0 CEHCOpa OH JOJIKEH

OBITH MOJKITIOYECH K U3MEPUTEIILHOMY YCTPOMCTBY aHanu3aropa B TedeHue 9-12 yacos.
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8. HACTPOMKA ¥ YIIPABJIEHUE PEJXKUMAMMW PABOTHI AHAJIM3ATOPA

8.1. UnTepdeiic nporpamMmsl.
[Tocne BkiIOYEHUS aHAIM3ATOpP TEPEUIET B PEKUM U3MEPEHUS] U Ha JIUCILIEE TMOSBITCS
pe3ynbTaThl M3MEPEeHHs] KOHIIGHTpAaIlMM KUCJIOpoJa B BBIOpPAHHOW eNWHHUIE HW3MEpeHus,

TEMIIepaTyphbl, a TAK)KE BpeMs U JaTa (CM. pUc. cM. puc. 8.1).

Muaukanms BKIIOUCHHUS (BLIKJ'IIO‘IGHI/IH) 3By1(0BOI71 CHUTHAaJIM3alluH

WNuaukaTop NpOTOKOIMPOBAHUS Pe3yIbTaTOB U3MEPEHHUN B TaMATh
WHaukaTop npeBbIIEHNS TOPOTOBbIX YPOBHEN CUTHAIU3ALMH

WNuaukaTop BKIIOYSHHS SJIEKTPOHHOTO OJIOKHOTA

v v

E A E E 23 .3'1: <= CTpoKa UKOHOK H ITOKa3aHUs TEMIICPATYPhI

<= [lokazanus aHaIM3aTOpa B BEIOpAaHHON
€IMHULIC U3MEPEHUS
. 06%

M <= Bpewms, mara u3MepeHHs U cpena

— U3MepeHHUs B ra3oBoil dase,

ﬂ — U3MCPCHHA B BOOHBIX KUAKOCTIX,
— U3MEPECHHUA B HCBOJHBIX CpE€aax

Puc. 8.1. Oxno pe3ynomamos usmepenus

CHuzy or aucies aHaiausaTopa (cM. puc. 4.1) pacnosokeHa KJIaBHaTypa, COCTOsILas U3
BOCHMU KHONOK. KHOIIKM KJ1aBUATYpBI BBIOJHSIOT ClIEeAyIoMNe QyHKINU:

- KHOIIKA BKJIIOUYCHUA-BBIKIIIOUCHUS ITUTAHUA,

- KHOIIKAa BKIIOYCHUA-BBIKJIIIOYCHHUA ITIOACBCTKH,

I - kHonka «BBO/I» Beimonuser ¢pyHnkuu Bxoaa B okHa MEHIO, BBoia naHHBIX U BEIOOpa

MEHIO;
C — xuomka «OTMEHA» BbImonmsier (YHKIHIO OTKa3a OT BBIOJHEHHS NpPEJIaraéMbIX Ha

JMCIUIee ACUCTBUM W BO3BpaTa K MPEAbIAYIIMM OnuusM MeHro. Haxatwe u yaepkanue 3Tou
KHOIIKM B HaXaTOM COCTOSIHUM B TEUEHHE 5 CEK. OTKIIIOYAET 3BYK CUTHain3auuu. [loBTopHOE
yAepKaHWEe STOM KHOMKHU BKJIIOYAET 3BYKOBOM CUTHAII.

UeTblpe KHOMKH, PACMOJIOXKEHHBIE B yriiax poM0a, BHIIOTHSIOT (PYHKIMH TEPEeMEIICHUS

KypCcopa B HAIPABJICHUAX, YKA3aHHBIX CTPEIKAMM.
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Ecnu ananuzarop tpedyeT BBEJCHHUS YMCIOBBIX 3HAUCHUH, TO
kHonkamu co cTpenkamu «BIIPABO», «BJIEBO» BbiOupaercs
3HaKOMECTO /Jisi BBOAAa KOHKpeTHOW mudpsl. C MOMOMIbIO 3THX
KHOIIOK TakK)XK€ OCYLIECTBIACTCS (YHKIUSI MPONUCTHIBAHUS TAHHBIX,
3allMCAaHHbBIX B YHEPrOHE3aBUCUMYIO MMAMSTh.
Kuonku co crpenkamun «BBEPX», «BHU3» npu BBenenun
YUCJIOBBIX WJIM CHMBOJIBHBIX 3HAYCHWMH BBITOJIHSIOT (YHKITHIO
«TIPOTUCTHIBAHUS» («OOJIBIE» U «MEHBIIE») U BEIOOPA KOHKPETHBIX
p.
B pexume «M3mepenne» npu Haxatuu kHonku « BHU3» ocymecTsisercs 3anuch JaHHBIX B
3JIEKTPOHHBINA OJIOKHOT.
OnnoBpemenHoe Haxxkatue kHomok «BHU3» u «BBOJl» B HEKOTOPBIX OKHAaX MO3BOJISAET
BOUTH B CcTy>KeOHBIE MEHIO Pa3IMYHOT0 Ha3HAUCHUSI.
Bo Bpems paboThl aHanu3aTOpa Ha AUCIIEE MOTYT MOSIBIISITHCS COOOIIICHUS:
K/TUTE - 510 coo0l111eHre TOSIBISIETCSI BO BpEeMsl CTa0OUITU3aIIMY TTOKA3aHHM.
CEHCOP HE IIOJAK/IIOYEH - 510 cOOOIIEHHE TOSIBIACTCS, KOT/IA CEHCOp HE TMOAKIIOYEH K
aHAJIM3aTOPY WM MOBPEKICH €ro Kadeb.
[Tonb30BaHMEe IPOrpaMMHBIM UHTEP(ECOM CBOIUTCS K BBIOOPY HYKHBIX OMIUI B MEHIO U
OTBETAaM Ha BOMPOCHI, TpeajiaraéMble Ha AHCIUIEE, ¢ MOMOIIbI0 NBYX KHOMOK «/la» (BBOJ) u
«Het» (CBPOC). Ilpu omucannm uaTepdeiica [loap3oBarens Haa WIIIOCTpalUed KaKI0TO OKHa

YKa3bIBACTCA LCIIOYKA OHHHﬁ, npu BBI60pC KOTOPBIX BbI BBI3BIBAETE ATO OKHO.

8.2. I'naBHOe MeHIO.
OxHo n3mepennii = I'maBHOe MeHIO

Jns Bxoga B rimaBHoe MeHI0 Haxkmute «BBO/I». Ha aucnniee ananuzatopa mosIBUTCS OKHO,

**TIIAEHOE MEHR** **T'JIABHOE MEHIO**, nokazanHoe Ha pwuc.
8.2-1. B 5TOM OKHE ¢ TOMOIIBI KHOIIOK
AHarHOCTHEA
Voma HOERT nepemenieHnss Kypcopa Bwl mMoxkere BBIOpaTh
PPEHFHPDBRH OHY U3 IIATHU OHI_II/II>'I.
HPDTDHDHHPDBEHHE
EmxoxaoT Puc. 8.2-1. Oxno «I'nasnoe menro»
Jdunarnoctuka — Bxoa B MeHIO «JIMAT'HOCTUKA» mno3Boimutr Bam BBINOJHHUTH

AUArHOCTUYCCKUE TCCThI OTACIBHBIX OJIOKOB HU3MCPUTCIIBHOT'O yCTpOfICTBa u BHGKTpOHHOﬁ

CHUCTCMBI.
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OxHo u3mepenuii = ['1aBHoe MeHI0 = JlmarHocTuka

B riaBHOM MeHIO BLI6epI/ITe OIILIN IO

«IMATHOCTHUKA» u naxmute «BBO».

Ha nucrnee aHanmsaTtopa IMOSBHTCS OKHO E CEH':':'IJEI
*x IITATHOCTHAKA**, Jrcrimnea
Ilartarra

Puc. 8.2-2. Okno «Juaznocmuxa»

** THATHOCTHEAL**

YcranoBku - Bxox B MeHio «YCTAHOBKW» mnosponutr Bam  BeIOpath

€IMHULIBI

HU3MCPCHUS, BBCCTU 6ap0MeTqueCKoe AaBJICHUC, COJICHOCTH, KOPPCKIUIO OIIMOKH KHUOKOCTbh-Ia3s,

HACTPOUTH HHTEP(EHCHBIE YCTPOWCTBA, YCTAHOBUTH YaCHI.

OxkHo n3mepennii = ['1aBHOe MeHIO

= YCTaHOBKH

-+ *?ETRH I:IEK H* -+ B rJIaBHOM MCHIO BBI6epI/ITe OIIIIHIO
YOoOTToOEM ]:':':[ M2 —HTI ]:':':[ «YcranoBkn» u Haxxmute «BBOJI». Ha aucriee
EnT{HTIIT HaMepeHMA aHanmM3aTopa OSBUTCS OKHO
HHTEH@EHEDE **YCTAHOBKHW**,

HacoE
Puc. 8.2-3. Okno « YCTAHOBKH)»
I'panyupoBxkn — Bxox B MeHio «IPAIAYUPOBKA» mno3somutr Bam BblOpats u3

aBTOrPayMPOBKHU MO aTMOC(HEPHOMY BO3YXY U I'PalyUpOBKHU MO MOBEPOUHBIM ra30BBIM CMECSM.

OxHo m3mepennii = I'1aBHoe MeHI0 = ['pagyupoBkm

**IPAa ¥ HMPOEEL**

B rrmaBHOM MeEHIO BBIOEpUTE OIIUIO

«I'panynpoBkn» u Haxmure «BBO/». Ha
FAETODPAIVHPOERA
JAUCILIEC aHaJIM3aTopa IIOSIBUTCHA OKHO,
IIo IIT'C WF
**PAIYUPOBKA**,

Puc. 8.2-4. Oxno «I'PAJYHPOBKA»

IIporokonupoBanue - Bxox B MeHI0 «[IPOTOKOJI» no3Bonut 3aaath HHTEpBaI BPEMEHU
JUI 3alUCH Pe3yJIbTaTOB M3MEPEHUI B YHEPrOHE3aBUCHMYIO NaMsITh, OCYLIECTBUTh BKJIIOUYEHHE U
BBIKJIFOYEHHE PEXKUMa MPOTOKOJIMPOBAHMS, BBIBECTU JIaHHBIE MPOTOKOJA HAa JUCIJIEH aHaIu3aTopa

" KOMIIBIOTCP, a4 TAKKC YAAJINUTh JAHHBIC U3 3HCpFOH€3aBHCHMOﬁ IIaMATH.
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OxkHo m3mepennii = I'saBHoe MeHro = IIporokosmpoBaHue

*IITPOTOEOQIT*

B rmaBHOM MeHIO BBI6CpI/ITC OIIIIHUIO

«IIportokonupoBanue» u Haxmure «BBOJl». Ha

FoamaTE HHTEPEAT
EBREITHYMTHE
EBREEODI TaHHEX
OY MCTIHTH

JUCIIICC aHajm3aTopa IIOABUTCS OKHO

*[TPOTOKOJI*.

Puc. 8.2-5. Oxno «IIPOTOKO.JI»

DJIeKTPOHHBIN 0JIOKHOT - BXOJl B OIIUIO «JIEKTPOHHBIN BJIOKHOT» nossonut Bam
OCYIIECTBIISATh BKIFOUEHUE M BHIKIIOYEHUE PEXHMMA 3alMCU JAaHHBIX B JJCKTPOHHBIA OJIOKHOT,
BBIBOJIUTH PE3yJbTaThl U3MEPEHHM Ha MUCIUICH aHalM3aTopa M KOMIBIOTEP, a TaKXKe YIaIUTh
JAHHBIE W3 DSHEPrOHE3aBUCUMOW TMaMATH. 3amuch JaHHBIX B OJCKTPOHHBIA  OJIOKHOT

OCYUIECTBIIICTCSI B OKHE U3MEPEHUN Ha)kaTueM Ha KHoNKy «BHI3».

OxHo usmepennii = I'1aBHoe MeHI0 = bBiaokHoT

B rmaBHOM MeHIO BbIOEpUTE  OMIIUIO

INEETPOHHIH

«bmoknory m Haxmute «BBOJ/l». Ha pgucrnee
aHanmsatopa mosiBuTcs okHO «DJIEKTPOHHBIN ExIE HEJEEI.IIiI:DT
BJIOKHOT». Oy MCTHTER
[IpocHoTH
Puc. 8.2-6. Oxkno «bJIOKHOT» Emeon Ha KOMIIBEHTED

8.3. Menio «IUAI'HOCTHUKA»
B wmento «IAMATHOCTHUKA» (puc. 8.2.-2) Bbl MoxeTe BBIOpaTh TpPH ONIHHU
JMAarHOCTUYECKUX TECTOB.

JAunarnoctuka = JImarHocTuka ceHcopa

MHATHOCTHEL CEHCOPA auenns  Toka  CeHcopa, | TemrepaTyp

IEEHC: 12'34I:I HA YYBCTBUTCJIBHOCTH W 3HAUCHUA OCTATOYHOI'O
T= 24 'Ell: TOKa CCHCOpa.
2= 0307 mHAS MM p.C.

Iocr= 0. 1000 HA Puc. 8.3-1. Okno «/uaznocmuxa

B 3TOM OKHE BBICBEUMBAIOTCS TCKYyIIHC

cencopay
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Juarnoctuka = JIlMarHocTuKa 3KpaHa

B IMPpOLECCC BBIIMOJIHCHUA 3TOTO TECTA OKHO AUCIUICA 3aIllOJHACTCA IO CIUPAJIA A0 IMOJHOI'O

3aTCMHCHHUA.

C