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BBEAEHWE

HacTtoswan wHcTpykuma no akcnnyatauum (ganee — WO) npegHasHayeHa ANS O3HAKOMMEHMS C
YCTPOMCTBOM,  MPUHLMMOM  OEWCTBUS U MpaBuraMu MO 3KChnyaTaumuM  aHanu3aTtopoB
BonbTamnepomeTpudeckux SKOTECT-BA (B ganbHenwem - aHanuM3aTtopbl).

AHanuaaTopbl COCTOAT U3 3MIEKTPOXMMUYECKON SIHENKN, M3MepuTenbHoro npeobpasosatens n IBM
COBMECTMMOrO  MEepCOHarlbHOr0  KOMMbKOTEPA C  YCTAHOBMEHHbIM MAKeTOM  MPOrpaMMHOro
obecnevyeHnsi. KOHCTPYKTUBHbleE OCOBGEHHOCTW aHanmM3aTopoB MO3BOMAOT aBTOMAaTU3MPOBATb
npouecchl BblAeNeHns, naeHTuuKaumm 1 M3MepeHns amnnutyabl NMKOB BOSibTaMneporpamMmbl, a
Takke 00paboTkM M3mMepuTenbHOM MHOpMauMM M pacyeTa 3HAYEHUA MaCCOBOW KOHLIEHTpaLui
MOHOB XMMUYECKNX 3NIEMEHTOB 1 BELLECTB aHanM3mpyemMomn cpeabl.

AHanusaTtopbl MOryT paboTtaTb Kak C KNacCUYeCKMMMU 3MEeKTPOXMMUYECKMMU SYelikaMu Ha OCHOBE
CTaUMOHapHbIX UMY BpaLLaloLWUXCA AMCKOBbLIX 3MEKTPOAOB, Tak U C sYelrikaMu, B COCTaB KOTOPbIX
BXOOST KOMOMHMPOBAHHbIE 3NEKTPOAbl, MWUKPO3MEKTpoAbl M MeMOpaHHble amnepoMeTpuyeckme
anektpodbl. Kpome Toro, aHanuMsatopbl MOryT YMpaBnsTb BHELWHWM YCTPOWCTBOM Tuna
«ABTOCamMMnep», obecneynBaoLLM aBToMaTU3aLuo NpoLecca 3amMmeHbl aHanM3npyeMon cpeapbl.

AHanuaaTopbl BbINycKalTCs B ABYX Moaudukaumsax «kotecT-BA» n «3OkoTecT-BA 4», nmerowmx
OOMHAKOBbIE METpOsNorMdeckne xapakrepuctnkn. Mogudukauus «3koTecT-BA» obecneunaet
paboTy SMEKTPOXNMMUNYECKON SUENKM B ABYX M TPEX SMEKTPOAHBIX pexnmMmax, Moandukaumsa «QkoTecT-
BA 4» obecneunBaeT paboTy SMEKTPOXMMUYECKON SIMENKN B ABYX-, TPEX- U YETbIPEX ANEKTPOLHbIX
pexumax.

Opyrme pexuvmbl  paboTbl  (NOCTOAHHOTOKOBas  AudpdpepeHumanbHas  BONbTaMnepomMeTpus,
MMnynbCcHasa anddepeHunansHaga, nepemMeHHOTOKOBadA ¢ cMHycomaanbHOn hopMOon NONApUayoLLLero
HanpsbkeHnsa) MoryT ObITb peanu3oBaHbl U MNpPeAcTaBfeHbl NOTPeObUTEN0O C COOTBETCTBYHOLLMMMN
nporpaMMamv 1 MeToavkamm Nno OTAENbHbIM 3aKa3aMm.

BHUMAHWE! MNepepn BKIIOYEHMEM aHANN3aTOPOB B CETb HEOHXOAMMO 03HAKOMUTBLCS C MHCTPYKUMEN
no aKcnnyaTauuu.



1 HA3SHAYEHWE 1 OBJTIACTb NPUMEHEHUA

AHaJ'II/I3aTOpr npeagHa3HavYeHbl anda onpeageneHnda KONnmM4eCcTBeHHOro cogepKaHuA
ANEKTPOXNMMNYECKN aKTUBHbIX KOMIMOHEHTOB U BELLECTB MNMpun aHarnmae np06 BOAbl, BOOHbLIX paCcTBOpPOB
UM 3KCTPakToB, NonydaemMblX U3 pPas3fiMyHbiX mMatepuanoB, MeOAUUMHCKUX MpenapaTtoB, NMpoayKToB
nMTaHunA, No4YB U T.4.

AHaJ'II/I3aTOpr MOryT ObiTb  MCMONb30BaHbl B  XUMMKO-TEXHOIOMMYECKMX, arpoxXmMMmn4eCKunx,
OKOJIOTMYECKUNX, WUHCMNEKLUNOHHbIX, CepTI/I(bVIKaLl,I/IOHHbIX, M Op. Hay4dHO-uccnenoBaTtesribCKux wu
aHalrmMMTn4eCcKmnx na6opaTopMﬂx N UeHTpax.

C nomoubo aHanmM3aTopoB MOryT ONPeaenaTbCsl 3NEKTPOXMMUYECKM aKTUBHbIE KOMMOHEHTbI W
BellecTBa: Zn, Cd, Pb, Cu, Sb, Sn, Bi, Mn, As, Co, Fe, Ni, In, Re, Cs, Rb, Pt, Pd, Ru, Rh, Ir, Os, Au,
Ag v T. O.; deHon 1 ero NpoM3BOAHbIE; MOA4, cepocoepallme; NOBEPXHOCTO-aKTUBHbIE BeLLeCcTBa
(obiee copepxaHume); NekapCTBEHHbIE BELLLECTBA MU METAbONMUTbI; BUTAMUHbI U APYrMe opraHnyeckue
W HeopraHu4eckue BelLlECTBA.

OcCHOBHbIE  METPONOruyeckne XapakTepUCTUKM aHanu3aTopoB KOHTPOMUPYIOTCS C  MOMOLLbHO
rocyfapcTBeHHbIX CcTaHaapTHbiX obpasuoB (FTCO) u rapaHTupyloTca B 3a4aHHOM [uanasoHe C
MOrpeLLUHOCTAMM, YCTAHOBMNEHHbIMU B TY Ans 4-X XMMU4ecknx anemMeHToB - Zn, Cd, Pb, Cu.

[nanasoHbl M3MepsieMbIX KOHLIEHTPaUUi U NOrpeLLIHOCTN ANA APYruX SNeKTPOXMMUYECKN aKTUBHbIX
KOMMOHEHTOB U BELLECTB YCTaHaBMMBAOTCA B MeToAuKaxX BbINONHEHUs uamepeHun (oanee MBW),
FOCT v gpyrux HO.

O6beKTbl aHaNn3a:

BOAbl (MUTbEBbIE, NMPUPOAHbIE, CTOYHbIE);

nuLeBble NPOAYKTbl U NPOOOBOSIbCTBEHHOE ChIPbE;

napdgromMepusi, KOCMETUKA; BO3AYX, adpo30nu;

nouBbl, TOPQ, U,

BGuonornyeckme o6bEKTbI (MOYa, KPOBb, CbIBOPOTKA U AP.);

BbICOKOYMCTbIE MaTepuansl;

pydbl, MMHeparnbl;

apyrme matepuvanbl, KOTopble MOryT ObiTb NepeBeAeHbl B pacTBOP MyTEM COOTBETCTBYHOLLEN
npo6bonoaroToBKu.

Pa6oune ycnoBusi NnpuMeHeHUs aHa/IN3aTOPOB:

TemMnepaTypa okpy>karuwiero Bosayxa, C 5...40
OTHOCUTeNIbHas BAAXXHOCTb npu 25 °C, % He 6onee 90
aTmocdepHoe agaBneHue, kMa (MM.pT.cT.) 84...1067 (ot 630...800)
Hanps>eHne NCToOYHMKa NOCTOAHHOro Toka, B 12+1
Hanps>keHWe ceTU NepeMeHHOoro Toka ¢ yactorou 50y + 0,5y, B 220+ 22



2 TEXHAYECKWUE XAPAKTEPUCTUKWN
N3mepuTenbHbln npeobpasoBatens (B AanbHenwem - W) gomkeH OGbiTb paboTtocnocobHbiM B

komnriekte ¢ IBM-coBMecTMMbIM nepcoHanbHbIM KOMMNbOTEPOM (B AanbHenwem - [K), nverowmum
onepaumoHHyto cuctemy MS-Windows 95 unu Belwe

MNMonspusylollee HanpsXkeHWe ycTaHaBnMBaeTCa B npedenax AnanasoHa ot muHyc 2 B go nnwoc 2,0
B.

Mpegen ponyckaemowW OCHOBHOW  abCOMOTHOM  MOrpeLHOCTU  YCTAHOBKW  MOMSIPU3YHOLLLErO
HanpsXeHnsa He npesbiwaeT +10 MB.

CKOpOCTb pas3BepTKM MNONSAPUIYIOLLLEr0 HanpshKeHUs ycTaHaBnuBaeTcs B guanasoHe ot 3 go 500
mB/c.

Mpenen gonyckaemon OCHOBHOW OTHOCUTEMBbHOM MOMPELIHOCTU YCTaHOBKN CKOPOCTU pas3BEpPTKM He
npesbiwaeT £10 %.

B aHanm3atope yCTtaHOBIIEeHbl crnegyrwmne anana3oHbl USMEpPEeHUA CUlbl TOKa:

e 0...0,2MKA;
e 0...2wMKA;

e 0...20 MKA;

e 0...200 MKA;
e 0..2wMA

ﬂpep,enbl HpMBe,D,eHHOVI NnorpeLHoCcTn n3MepeHnd TOKa, HOpMI/IpOBaHHOI;I OTHOCUTEJTIbHO BeEpXHero
3Ha4YeHNA Anana3oHa He npeBbIWaoT +5%.

Bpemsi yctaHoBneHUs paboyero pexvma aHanusatopa He 6onee 15 MuH.
MpoaoMmKNTENLHOCTL HENPEpPbIBHOW paboTkl aHanu3aTopa He MeHee 8 u.

Pabounin anekTpod B AnanasoHe NONApU3yroLMX Hanps>keHun AoSKeH noTpedbnarte TOK OT MUHYC 2
Jo nntoc 2 MA.

MpvimeyaHwvie 0ns1 cmeknoyanepoOHO20 MUKPO3ekmpooa OuanasoH MonspuU3yoUe20 HanpsiXkKeHusi om —
1,2 B do 0 B. [Ana amnepomempuyecKux UOHOCE/IeKMUBHbIX 371eKmpodo8 mexHu4Yeckue mpebosaHusi
ycmaHassugaromcsi 00KyMeHmamu Ha 351eKmpoobl.

MutaHne unameputenoHoro npeobpasoBatensa (MIM) ocywecTBnsieTcs OT WCTOYHWKA MOCTOSIHHOrO
TOKa HanpskeHvem 12 B+1 B.

MoTpebnsemsbin Tok He npesbiwaeT 500 MA.



Macca n rabapuTHble pa3mMepbl OTAe/IbHbIX COCTaBHbIX YacTel aHanusarTopa:

FrabapuTtHble
pa3mepbl
MM, He 6onee

Macca

CocTaBHble YacTU aHann3aTopa
Kr, He 6onee

NameputensHbii npeobpasosatens (UIM) 1,0 150x200x60
OnekTtpog pabounn (OP) 0,1 <& 20x100
OnekTpog cpaBHeHus (OC) 0,1 <& 20x100
OnekTpog BcnomoratenbHbin (OB) 0,1 & 20x100
OnekTpon koMonHnpoBaHHbIN (OK) 0,3 <& 20x100
Mwukpoanektpog (M3) 0,1 <& 20x100
OnekTpog amnepomeTpudecknin (3A) 0,2 <& 20x100
AsTOCamnnep B COOTBETCTBMM C NacrnopTom
ONEKTPOXMMUYECKUIA AaTUYNK B COOTBETCTBMM C NAcrnopToMm
Ynpaensemas marHutHasa mewarnka (YMM) B COOTBETCTBMM C NACNopToMm
WraTtus B COOTBETCTBMM C NAcnopTom

CpegHun cpok cnyx6bl UM He meHee 8 ner.

CpeoHuin  cpok crnyx0Obl 3NeKTpoAOB, 3MEKTPOXMMMYECKMX [OATYMKOB, LUITATMBOB, MeLLAroK,
aBTOCaMMNIEPOB — B COOTBETCTBMU C MacrnopTamMu.



3 KOMMNEKTHOCTb

KomnnekT noctasku aHan naartopa:

HanmeHoBaHue

N3mepuTenbHbin npeobpasoBaTtenb «AkoTecT-BA» unu
«3KoTecT-BA 4»

SOneKkTpoxmMmmndeckas svenka

CeteBon apgantep tuna brNH-A 12-0.5
UNKn akkyMynaTtopHasa 6atapes ¢ BbIXOOHbIM
HanpskeHueM 12B n eMKocTbio He MeHee 5 A/y

MporpammHoe obecneyveHne Ha TMI 3.5, nmbo Ha CD
anst IBM-coemectumoro MK

Kabenb coegmnHutenbHbin k MK

CtaHpapTHbIn 0Opasel, cocTaBa BOOHOrO pacTBopa
MOHOB CBUWHLA (aTTecToBaHHoe 3HauveHue 1,0 mr/cmd,
OTHOCUTENbHas NOrpeLLHOCTb aTTeCTOBaHHOIO
3Ha4eHusa 1%)

PykoBoACTBO Mo aKcnnyataumm

MeToaunka noBepkm

NHCTpyKUMS K NporpaMmMHOMY o6ecneyeHmio
MK

Kon-

BO,

wT.

Ll N

0603HauyeHue
AOKYMeHTa

TY 4215-005-52722949-03

B cooTB. ¢ KOMnnekTaunen
OKMHKO.436230.001TY

MacnopTt
FCO7778-2000

KTXI.414314.005 PO

KT>KI.414314.005 MI1

KT>KI.414314.005 MO
Coots. HA

MpumeuaHwe B mom cnydae, ecnu 3nekmpoxumuyeckasi sidelika He r1o3sosnisem obecriedums
U3MEpPEeHUs1 Maccoeol KOHUeHmpauyuu UOHO8 C8uHYa 8 coomeemcmeuu ¢ «Memodukol nosepku» rno
KT)KI.414313.005 MI1, e 6a3o0ebili KOMMEKmM rocmasku 8 obs3amernbHOM ropsidke exodum
paboyuli anekmpo0 0n1s nposedeHusi NosepKu (Harpumep, 31ekmpod no KTXKI.414324.002).

BapunaHTbl 6a30BbIX KOMMN/IEKTaLUIA 31eKTPOXNMUNYECKOIN AYelikn

N CocTaB 3/1IeKTPOXMMUNYECKOI AUeiKn

1 OnekTtpopg pabounn (OP)

AnekTtpop cpasHeHus (3C) Tnna OBJ1-1M3.1;

LWraTtne nabopatopHbi Tuna LWLJ1-96
YnpaBnsiemas MarHuTHasi MeLlanka
CrakaH

OnekTpos KoMOMHUpPoBaHHbIN (IK)
LWtatue nabopatopHbiv Tvna LLUJ1-96
YnpaBngemas marHuTHas meluanka
CrakaH

3 e 3nekTpoa KOMBMHMpPOBaHHbIN (OK)
e AsTOCamnnep

AnekTpon BcnomoraTensHbin (3B) Tvna 3lNB-1

4 OnektpoxumMmndeckui gatdank Tuna «Mogyrns EM-4y, «AKB-07»

1 no 3aKkagy

2 ynakoska (5 cm3)

8 no 3aKkazy

Kon-Bo,
T,

P PR RPRRPRRRE RPRRERRRER

O603HaueHme
AOKYMeHTa

KTXKI.414324.002

TY 25.05.2181-77

TY 25.05.2143-76

TO PBE 05796587.017-97
KTXKI.418434.001

FOCT 10394-72

KTXKI.414324.003

TO PB 05796587.017-97
KTXKI.418434.001

FOCT 10394-72

KTXKI.414324.003
KTXKI.418434.002

Coots. HA



5 e QOnektpog amnepomeTpuyeckuin (JA) 1 KTXKI.414324.004
e OnekTtpoa cpaBHeHus (C) Tuna IBM-1M3.1; 1 TY 25.05.2181-77
e JnekTpoa BeromoraTterbHbii (3B) Tuna 3MB-1 1 TY 25.05.2143-76
e LUTaTuB nabopaTopHbiit TUNa LLIM-96 1 TO PB 05796587.017-97
e YnpaBnsiemasi MarHUTHas MeLuarnka 1 KTIKI".418434.001
« CrakaH 1 TOCT 10394-72
6 e Mukpoanektpog (M3) 1 KT>KI.414324.001
e OnekTpoa cpaBHeHus (AC) Tuna IBM-1M3.1 1 TY 25.05.2181-77
e CrakaH 1 FOCT 10394-72
NMpumeyaHua

e [lonyckaemcsi npumeHeHue Opyaux paboy4ux anekmpodoe (8 coomeemcmeuu ¢ MBMU),
ydoesnemeopsirouiux mpebosaHusim . 2.

(] ,ﬂonyCKaemCH rnpuMeHeHue Opyeux cmaHdapme/x 3neKmp0603 CpasHeHUs, ecrioMmocamersibHbIX
3]76Kmp0606, wmamueos, MacHUMmMHbIX Mmewariok u 6,0. 8criomMmoecamersibHo20 O60,0y0068HUFI.



4 YCTPOWCTBO Y NPUHLMM PABOTHI

4.1

MpuHUMN MeToAa U3MepeHUA

MeToa BONbTaMNepoOMETPUYECKOrO aHanm3a OCHOBaH Ha M3MeEpEeHMU Toka, NMpOoTeKatoLlero B Lenm
3MEeKTPOXMMUYECKON SYENKKn, B 3aBUCUMOCTU OT MPUSIOXKEHHOTO K ee 3reKTpogam NossipusytoLiero
HanpsbkeHusi. 3aBMCMMOCTb TOKa OT MoTeHuuana - BofibTamrneporpamma - MMeeT BuA BOJSHbl UMK
dopMy n1Ka B 3aBMCUMOCTU OT TUMNa paboyero anekTpoa 1 Buaa BoribTaMnepomMeTpum.

Mpyn npsmon BOMbTamMnepoMeTpun Ha pabounn SNeKTpod NoL4aeTCHd SNEKTPUYEeCcKM noTeHuman,
N3MEHSIOWMWNCS BO BPEMEHM onpederneHHbiM obpasom (Hanpumep, nnHenHo). [pu 3TOM Ha
noBepxHOCTU paboyero anekTpoga MNPOUCXOOAT pPasfMYHble 3JNEeKTPOXMMUYECKMEe peakuun, B
pesynbTaTe 4Yero 4epes3 OfEeKTPOXMMMUYECKYD S4YEenKy npoTekaeT TOK, pPeructTpupyembii
aHanusatopoM. BenuunHa 9TOr0 TOKa MPOMOPUMOHaNibHa KOHUEHTpauuuM onpenensieMoro
KOMMOHEHTa B pacTBope.

MeTon WHBEPCMOHHOW BOMbTAMMNEPOMETPUM OCHOBaAH Ha JNEKTPOXMMWYECKOM HaKOMMEHUM Mpu
3alaHHOM MoTeHuMane nonspu3auMm Ha NOBEPXHOCTU paboyero anekTpoaa OnpeaensieMoro
KOMMOHEHTa B MHAMBMAYyanbHOM Buae Nnbo B BMOE XMMWYECKOTO COEAMHEHUSI C MocrnenytoLlen
pernuctpaumen BenuyMHbl MaKCMMaslbHOro aHOAHOrO TOKa 3feKTPOPaCTBOPEHMST HaKOMSEHHOro
KOMMOHEHTa, WMeloWero BWA NMKa Ha BofbTamneporpamme. BenuuvHa (nnowagb) nuka
nponopLMoHarnbHa KOHLEeHTpaLmMmn onpeaensieMoro KOMNOHeHTa B pacTBope.

lMoTeHuman nuka onpegenseTcsd, B OCHOBHOM, MPUPOAON pearupyrowero Belwectsa. bnarogaps
39TOMYy, OH MOXeT BbITb KpuTEPUEM AN NPOBEAEeHUSA Ka4eCTBEHHOro aHanmaa.

Mpy HanuMuuMn B pacTBOpe HECKONbKUX KOMMOHEHTOB C [OCTATOMHO pa3HEeCEHHbIMU NOoTeHLManamm
MUKOB BONbTamreporpamma npeacraensieT cobo COBOKYMHOCTb aHOAHbIX MUKOB, KOTOPYD MOXHO
MCMosnb30BaTh ANS Ka4eCTBEHHOrO U KONMYECTBEHHOIO aHanmsa.

Hanpumep, npu 0g4HOBPEMEHHOM NPUCYTCTBUWM B PacTBOpe ABYyXBaneHTHbIX MOHOB Cu(+2), Pb(+2),
Cd(+2), Zn(+2) Ha BonbTamneporpamme HabnogarTca 4 nvka.

Mpymep BonbTamneporpammMbl KOHTPONbHOWM MpoObl, cogepxawen moHbl Cu(+2), Pb(+2), Cd(+2),
Zn(+2), npuBeeH Ha puc.1.

K3 Ipaguk HEER
W Yp p e X S@odxr
Bl R =]

41300 1200 1100 1000 -800 -800 700 60O -500 400 300 200 100 O 100 200
wiBlicer

PucyHok 1 MNMpumep BonbTamneporpammbl KOHTPOSbHOM NPo6bI, coaepxallen ABYXBaNEHTHbIE NOHBbI
UWHKa, Kagmusi, cBMHUA 1 meaun. 1-cdboHoBas kpuBas, 2-npoba, 3-npoba ¢ 4obaBKkown cTaHAapPTHOro
pacTBopa
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4.2

4.3

KoHCTpyKumMs aHannsaTopoB

AHanunsatopbl coctoat ua WM, IBM - coBmectumoro [1K ¢ ycTaHOBNEHHbIM ANs aHanusaTtopa
nMakeToM NporpammMHoOro obecneyeHns 1 SNeKTPOXMMnIecKon aueriku (no Belbopy 3akasuuka).

UMM nogkntovaeTcs K MK ¢ nomoLbio coeanHnTenbHoro kabens Yepes nHrepdenc RS-232C nnum USB
N K 3NEKTPOXMMUYECKON AYEelKe C MOMOLLbI CTaHO4apTHbIX padbemoB Tvna BNC unm RS.

Ha nepegHen naHenu UM pacnonoXxeHbl paszbeMbl AN8 NOAKYEHNa anekTpogos. B moandukaumm
«3KoTecT-BA» - 310 pasbembl «Pab», «CpaBH», «Bcn», «KomM6» 1 nHaMKaTOpHbIA CBETOAMOA,
CUrHanu3MpyLwnii 0 cocTosiHMM npubopa. B mogudurkauum «3koTtecT-BA 4» - «Pa6», «CpaBH 1»,
«CpaBH 2», «Bcn», «Kom6» n nigukatopHbii ceetognoa. Ha 3agHen naHenn UM pacnonoxeHol
pa3beMbl AN NOAKNIOYEHNA kabensi 6roka NUTaHWs, COeANHNTENBHOIrO Kabens Ans NoaKIYeHns K
MK, 3asemndaowWmin pasbem U pasbemM ANA NOAKIOYEHUA BHELLUHEro YCTPOWCTBa — ynpaBngemMomn
MarHUTHOW MeLlariku, 3fIeKTPOXMMNUYECKOro agatyumka, aBrocamnnepa u T.4.

WM ocHalleH BCTPOEHHBbIM MUKPOMPOLIECCOPOM, KOTOPLIN ynNpaensieT ero paboTton.
MocnepoBaTtenbHOCTL paboTbl aHanM3aTopa cnegylowas:

WM nonyyaet ot MK 3agaHne Ha aNEeKTPOXMMUYECKUI AKCNEPUMEHT (BNOCNEACTBMM 3adaHne byaem
HasblBaTb «KOMaHAOM»), 3aTeM MpPOBOAUT SKCMEPUMEHT No4 YNpaBfieHUEM BCTPOEHHOro

MUKpOMnpoLeccopa B COOTBETCTBUWN C NOJyY4EHHOW KOMaHAON U nepeaaeT NnosyyYeHHble AaHHble Ans
AanbHenwen obpaboTky U XpaHEHUs! B NEPCOHarbHbIN KOMMbIOTEP.

CTpyKTypHasi cxeMa aHa/IM3aTopoB

CtpykTypHasa cxema UIM aHanu3aTopoB NpuBeaeHa Ha puc.2.

6 7 8
/ / /
n3y o3y RS232 | & MK 9
5\ I/
\ - YnpaBneHue
L BHELLHIM =
YyCTPONCTBOM
ALIM LLAM
4 \3
2
U3meputernb YnpaBneHuve
TOKa SAYEenKon
1
o d 9 o /
9P 3C, 3C; 3B

PucyHok 2 CTpykTypHas cxema WM aHannsaTtopoB «3koTecT-BA»
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OnekTpoxummnyeckas suenka B mMogudukauum «3kotecT-BA 4» coctouT M3 anektpoga pabodero
(BP), anektpogoB cpaBHeHus (3Ci n 3C;) M anekTpoga BcnomoratenbHoro (OB). OnekTponbl
NMogKNYalTCss K COOTBETCTBYIOLWMM pas3beMam Ha nepegHen naHenn WM («Pab», «CpaBH1»,
«CpaBH2», «Bcn»). B cnyyae ncnonb3oBaHust anekTpoga KOMOMHMPOBAHHOINO OH MOAKIYAaEeTCs K
pasbemy «Komo».

CxemMa aneKTpoXnMmnyeckon suenkn gnsa mogndumkaumm «kotecT-BA» aHanornyHa 3a UCKIOUYEHNEM
TOro, YTO BMECTO ABYX 9MneKTpodoB cpaBHeHus (3Ci; n OCy) aA4venka CoOoepXuMT OAWH INEKTpoa
cpaBHeHus «3C», KOTOPbIN NoaknyaeTcs K pasbemy «CpaBH» Ha nepegHen naHenu UM,

AHanuaaTtopbl MoryT pabotatb B 2-X-, B 3-X U 4-X3NEKTPOAHOM peXmnme (4-XaNeKTPOAHbIA PEeXnm
[OCTYMNEH TONbKO ANs Moandukaumm «QkotecT-BA 4»).

Mpn paboTe B 2-XaNeKTpogHOM pexume paboTbl anekTpon cpaBHeHus (OC) npucoeguHsieTcss K
pasbemy «Bcn».

Mpn paboTe B 4-xXaNEKTPOOAHOM peXuUMe 3M1EKTPOA CPaBHEHMS, HAXOOALWMWNCS B OpraHndeckon dgase,
nogknoyaeTcs K pasbemy «CpaBH1», a 9nekTpon, HaxogsaWuncss B BOOAHOW Cpede — K pasbemy
«CpaBH2».

OnekTpoxMMmmnyeckasl suerika npegHasHadeHa onsi UaMepeHusi Toka, BO3HUKAIOLLLErO NMpu NpoTeKaHun
3MEKTPOXUMNYECKOW peakunmn B s4enke nog 4encTBMeM noTeHumnana nonspmsauun.

UM npeaoctanser cobow noTeHuuocTaT, BKAYawwmi B ceba wmameputens Toka (2),
undppoaHarnoroBbin npeobpasoBatenb (LIAM) (3), aHanoro-undposoi npeobpasoeartens (ALM) (4),
ueHTpanbHbi npoueccop (LIM) (5), NOOKOYEHHbIN K MOCTOSIHHOMY 3arnOMWUHAOLWEMY YCTPOWUCTBY
(M3Y) (6), onepatmeHOMY 3anoMuHarowwemy yctponctey (O3Y) (7), nocnegoeatenbHomy nopty (RS-
232C) (8) u 6nok ynpaBneHunsa mewiankomn (9).

OCHOBOWM UN3MEPUTENBHOM CXEMbl SIBMSIETCA aHanoroebin nopT dupMbl «Analog Devices».
DYHKUMOHANBLHO OH BKNoYaeT B cebsa aHanoro-umdpoBon npeobpasoBaTenb, LMdPO-aHaNIOroBbIn
npeobpasoBarerib C YCTPOMCTBOM BbIOOPKN N XPAHEHUSA N MCTOYHUK OMOPHOTO HanpsiXeHus.

lMoTeHunocTaToOM Ha SYENKy nogaeTcsa NnoTeHuman nonsapusaumm.

LleHTpanbHbIN Npoueccop npefHasHayeH AN ynpasneHus UCMNONHUTENbHbIMKU ycTponctBamu WM,
PopMUPOBaHUSA pasBepPTKM NONApusytoLlero noteHumana, YteHns m3 namatm (O3Y) aHanuTuyeckmx
CUrHarnoB 1 CBSA3M C NepPCOHasibHbIM KOMMbIOTEPOM.

Ynpaenstouwas nporpamma ana LN pacnonaraetcs B MN3Y.

MakeT nporpammHoro obecnevyeHuss npegHasHavyeH NS POPMUPOBaAHUA KOMaHAbl, nepegayn ee
aHanuaartopy, opraHusauun nocnegywoulern obpaboTkm M XpaHeHus pe3ynbTaToB 3KCNEepPUMEHTA.

Pa6bota nporpammHoro obecneyeHns npuBegeHa B «MHCTpyKUMM K nporpammMHOMY obecrneyeHunto,
BXOASLLEMY B KOMMNIEKT NOCTaBKM.
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44 TMpuymep 3TanoB  BbINOJIHEHUS  M3MepeHUss (B  BapuaHTe  MHBEPCUOHHOM
BOJIbTaMrnepomeTpuu), ux GyHKLMOHANbHOE COAep>KaHUe U NoC/IeA0BaTeIbHOCTb.

HanmeHoBaHue 3Tana Coaep>xaHue 3Tana
MogroToBka Npobbl kK NnpoBeaeHuto | PaspyweHne opraHndeckux BewectB u [MAB B npobGe
namepeHun MUHepanusaumen unnm  POTOXUMUYECKUM  OKUCIEHUEM.
YpaneHue B3BELUEHHbIX yacTumy unbTpaumen.

MpuroToBneHune pacTteopa npoobl.
JTan BbINOMHSETCS NpeaBapuTenbHO, nepen BHECEHUEM
NpoObl B 3MEKTPOXMMUYECKYHO SHENKY.

AnekTpoxmmuyeckas OuncTka NMOBEPXHOCTU pabouyero anekTpoaa,
o4YmcTKa nepemMelLMBaHNe pacTeopa
HakonneHve OnNeKTPOXMMUYECKOE  KOHLIEHTPUMPOBAHME  (HakonneHue)

onpeAensiemMblX KOMMOHEHTOB Ha MNOBEPXHOCTU paboyero
anekTpoda W3 cpaBHUTENbHO 6GonblIOro oGbema pacTeopa,
nepemellMBaHne pacTeopa

YcnokoeHue YcnokoeHne pacteBopa (10-15 cek) nocne nepemelmBaHus
(nepeq peructpaumen BonbTamneporpammel)
PasBepTka 1 peructpaums Peructpauus, BbiBo4 BOnbTaMmneporpamm (3aBUCUMOCTb TOK-

noTeHUMarn) Ha yCTPONCTBO OTOGpaxeHNs nHdopmaumm

NMpumeyaHwus:
e [Ipu usmepeHusix no MmemoQy rnpsiMoul 8oribmMamrepomempuu cmadusi HakornaeHUss omcymemsyem.

e [Ipu aHanuse ¢ 3ameHoUpacmeopos passuydHbie cmaduu Mo2ym npo8oduUMbCS 8 pasHbIX pacmeopax, npu
amom moaym 00baensmbcs HO8ble cmaduu, Harpumep, HakornsaeHue pmymHOU MAeHKU Ha nogepxHocmu
pabouezo annekmpoda, Npombieka u m.d. 8 3agUCUMOCMU 0mM MemMOOUKU U3MEPEHUS.

o [IpodormkumenbHocmb U napamempbi omdesibHbIX amarnos peznameHmupyemcss MBU 0nsi KOHKpemHbIx
0b6beKkmos aHanusa u ycmanasnusatomcesi ¢ nynsma K.
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5 YKA3AHWUSA MEP BE3OMNACHOCTWA

Mo TpeboBaHuaAM GesonacHOCTM aHanm3aTopbl cooTBeTcTBYeT TpeboBaHmsm TOCT 26104, knacc
3awmTbl 01.

Mpv npoBefeHWM UCMbITAHWI U M3MEPEHUI AOMKHbI cobnopaTtbes TpeboBaHWs Ge3onacHOCTU Mo
FOCT 12.1.005, TOCT 12.3.019.

Mpn paboTe ¢ aHanu3aTopamm HEOOGXOANMO BLINOSTHATL 00 Me nNpaBuna paboThbl C ANEKTPUYECKNMMU
yctaHoBkamu 4o 1000 B n tpeboBaHusa 6e3onacHocTy, NpegycMoTpeHHble « OCHOBHbIMM NpaBuiamm
6esonacHon paboTbl B xumudeckon nadopatopum», M; Xumus, 1979-205c.

Mpn paboTe c aHanusaTopamMy HeobXoAMMO TLUATENbHO 3a3eMIMsATb KOPNyC W3MEpUTENbHOro
npeobpasoBaTens U NePcoHarnibHOro KoMMbloTepa.

Nuua, ponyckaemble Kk paboTe, OOMKHbI UMETb COOTBETCTBYHOLLYIO TEXHUYECKYIO KBanmduKkaumio u
NoAroTOBKY, €XEeroaHo NPOXoAuTb NPOBEPKY 3HAHWUIA TEXHUKM BGe30MacHOCTU.
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6 OCOBEHHOCTWU 3KCNNYATALUNN

PaboTta ¢ aHanusaTopamMu AOMKHA MPOBOAUTLCSH B YCINOBUSIX, KOTOPbIE HE BbLIXOASAT 3a MNpedenbl
paboynx ycrnoBumin NpUMEHeHMS.

AHanusaTopbl LOMKHbI 3KCNIyaTMPOBaTbCA B MOMELLEHMM, UMELEM OOy NPUHYAUTENbHYHO
BeHTUNaAuuo no NOCT 12.4.021.

Mpn paboTe c pacTBopamMu, CoAepXallMMW OpraHMyeckue BeLlecTBa, AOoikHa ObiTb nNpoBedeHa
nogrotoeka npobbl B cootBeTcTBMM ¢ MBU.

Mpu onpedeneHnn HU3KUX KOHUeHTpauuin (meHee 10 wmkr/am®) [omkHa OblTb WCKMNOYEHA
BO3MOXXHOCTb MonagaHus pasnnyHbIX 3fIEMEHTOB 13 BO34yXa B aHanNn3anpyemMble pacTBOpbI.
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7 NOArOTOBKA AHAJIN3ATOPOB K PABOTE

7.1 [o Havana paboTbl C aHanM3aTopaMu U3y4ynTe HacTosiLLee PyKoOBOACTBO MO 3KChnyaTauun, NpUHUMN
paboThbl M Ha3HA4YeHMEe OPraHoOB yMNpaBfeHWsl, MHCTPYKLMIO K MporpaMMHOMY obecneyeHmnio, a Takke
pykoBoACTBa MO 3KChfyaTauuMum Ha aBToCaMmnnep, SMeKTpoAbl, 3NEKTPOXUMUYECKUA LaTyuK
nepcoHarsbHbIN KOMMbIOTEP, U T.4.

7.2 Ecnu aHanusatopbl nepeq paboTow XpaHUIMCb UNN TPaHCMNOPTMPOBANUCL NMPU TeMMNepaType HMxXe
+10°C, HeobxoaMmo Bbldep>kaTb UX NpU TemnepaTtype nabopatopumn B TeYEHNE HE MeHee 3 YacoB.

7.3 3aszemnute kopnyc WM. Mogkntounte Kk UM 6nok nutanms BINH n nogcoegmHmte UMM k ceobogHomy
COM-nopTty MK ¢ nomoLbto coegmHmTenbHoro kabens. Cobepnte aneKTPOXMMNYECKYHO SSUENKY.

7.4 VcxogHoe COCTOAHWE aHann3aTopoB:
o TymOnep «ceTb», pacnosioXeHHbIN Ha 3agHen naHenu UM, B nonoxeHnn «Bbikn»;

e OpraHbl ynpaeneHus MK 1 6noka nMTaHuMs B COOTBETCTBUM C PYKOBOACTBOM MO 3KCNSyaTaumm Ha
yKasaHHble Npubopbl.

7.5 OpraHbl MHAVKauMn npegcraBneHbl 3kpaHom MoHuTopa K u cBeToanogomM «ceTb» Ha nepegHen
nanenun UrM.

7.6 MoaroToBKa K paboTe 3/1eKTPOXUMMNYECKON AUENKN
7.6.1 CobepuTe anNeKTPOXMMUYECKYIO SHENKY.
Moakntounte Kabenn anekTpoaoB K OAHOMMEHHBLIM padbemam WM. Ecnn anekTpoxmmmnyeckas svenka
BKMoYaeT B cebs ynpasnsemMoe aHann3aTopoM YCTPOMCTBO (MeLuarnka, 3neKkTpoXMMU4ecknin AaTuuk,
aBTocamnnep v T.4.), NOAKNYUTE ero kabenb ynpaBneHUss K COOTBETCTBYKOLLEMY pa3bemy Ha
3agHen naHenu WM.

7.6.2 MNoagroToBKa aNeKkTpoaoB

npOBe}J,VITe noAroToBKY 3JieKTpoaoB B COOTBETCTBMM C PYKOBOACTBOM MO 3Kcnnyatauun Ha
AneKTpoabl nnn SJ'IeKTpOXI/IMI/I‘-IeCKI/IIZ OaTyUK.

7.7 BkniouyeHue n BbIKNKOYEHNE aHanNM3aTopoB

7.7.1 MNepen BknoyeHnem ybeamtecb, YTO BCe MepekniovaTenu aHanuM3aTopoB HaxoddATCd B MCXOLHOM
nonoxexuu (n.7.4.).

7.7.2 MNogkntounte UM Kk ceTeBOMY NUTaHMO Yepes 6ok NMTaHns, HaxmuTe Tymbnep «ceTb» UIT.
Mpn BKMOYEHMM [OOIKHbI 3aCBETUTBCA CUrHanbHbIM cBeTtoamod Ha WI1. OctanbHble 650KK
nameputenoHoro komnnekca (MK, ynpaBnsemoe yCTpPOWCTBO M T.A.) BKIOYAKTCA COrMacHO WX

MHCTPYKUMAM MO 3KCcnnyaTaunn.

7.7.3 BblkntoyeHne aHanu3aTopoB OCYLLECTBMSETCA B MNOCNeOoBaTeNbHOCTU: BbIKIOYEHWEe Tymbnepa
«ceTb» W, n BblknoyeHne 6Gnoka nutanus m3 cetu. [K, ynpaBnsemoe ycTpouWcTBO M T.4.
BbIKITHOYAKTCA COMMAacHO MX MHCTPYKLMSAM NO KCMyaTaumm.

7.8 lNpoeepka paboTocnocobHocTn UMM

7.8.1 lNocne BbINONHeHUsA onepauun no nn.7.3 n 7.7.2. yctaHosuTe Ha K nporpammHoe obecneveHve u
3anycTuTe nporpammy.
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7.8.2 B nporpammMme aHanu3aTopoB yCTaHOBUTE HOMEpP MopTa, K KoTopomy nogkmntodeH UMM un aktnsmnpymnte
cBsa3b ¢ UM (cM. pyKOBOACTBO K MporpammMHOMYy obecneyeHmto).

7.8.3 Npn npasunbHom Bblibope COM-nopTta n pabotarowem WUl ceetognon Ha nepegHen naHenu WM
OyneT «mopraTb» HECKOSbKO CEKYHA, a B Nporpamme nosiBUTCS MHOANKALUS YCTaHOBMBLLEWNCS CBA3N C
npnbopom.

Mpn otcyTcTBUM MHpopmaumoHHoro obmeHa mexgy WM n K Ha akpaHe MOHUTOpa MosiBUTCS
coobLleHne oo oLnbKe.

Mpun oTCyTCTBMU MH(POPMALMOHHOIO 0OMeHa HEOOXOAMMO NMPOBEPUTL MPaBWUIbHOCTbL NOAKMYEHMUS
UMM k MK, BkntoveHus UM B ceTb (n.7.3), Bbibop COM-nopTa (N.7.8.2), n NOBTOPUTL akTUBALNIO CBA3N
¢ npubopom (n.7.8.2).

7.9 lNposepka paboTocnocobHOCTN aHaNM3aTopoB
7.9.1 CobepuTe aneKTPOXMMNYECKYIO SYENKY C paboyunm aneKTpoAOM NS U3MEPEHUS TSXKeNbIX MeTannos
UNU  9NeKTpoaoM And npoBedeHns noBepku. [logkniounMte SA4Yerky K aHanusatopy no
TPEXANEKTPOAHON cxeMe u3MepeHusi. [lomectnte B A4veniky 25 mn pasbaBreHHOro ¢OHOBOrO
pacteopa (MpunoxeHue 1).

7.9.2 B nporpamme aHanu3a akTMBMPYWTE METOAWKY ANsl U3MEPEHUS KOHLEHTPaUUM TSKENbIX MeTannos
«Zn, Cd, Pb» (cM. HCTpyKuuto no nporpaMmHoOMy o6ecnedeHunto).

3anyctuTte nporpaMmmy U3mepeHus.

Mpn npaBWNbHOM MNOAKMOYEHUN SMNEKTPOOOB INEKTPOXUMUYECKON SYEWKM K U3MEepUTENbHOMY
npeobpasoBatento OygeTr npou3BedeHO  u3MmepeHve, W Ha MonuTope [1K  nosiButca
BoSfibTamneporpamma. TUNnYHbIR BUG BoNbTaMmneporpaMmmbl OHOBOIO pacTBopa rnokasaH Ha puc. 1.

MpumeuvaHue

Ecnu eonbsmamnepoepamma rpedcmasrigem u3 cebsi MpsAMYHO JIUHUIO, Npo8epbme rpasusibHOCmb N1o020moeKu
U noOKMYeHus1 anekmpoxumudeckol sdelku (unu anekmpodos) k UI u npasurnbHOCMb ycmMaHOBKU
napamempos 8bINosIHeHUs udmepeHuli coanacHo MBU.
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NOPAAOK PABOTDI

K paboTe c aHanu3aTopamu JOMyCKaTCS N1LUa, NPOLUEeALINE MHCTPYKTaX Mo TeXHMKe 6e3onacHocTw,
umetowme Haeblk paboTel ¢ MK n npowegwme Kypc obOyyeHMs MO NOMb30BaHUIO MPOrpaMMHbIM
obecneyeHvem [Ons aHanusaTopa Ha NPeAnpuUATUN-U3rOTOBUTENE WM €ro  permoHanbHbIX
npeacTaBuMTENbCTBAX.

MogroTtoBbTe aHanNu3aTopbl K paboTe, BbINOHMB CrieayroLme onepauum:

o nogkrtounte UMM yepes 6nok nuTaHms kK ceTeBoMy nuTanuio (N.n.7.3, 7.7.2);

o coeanHnte M ¢ COM-noptom lMK (n.7.3);

o cobepute 3MEKTPOXMMUYECKYID SYENKy, MOLrOTOBbTE 3MeKkTpoabl U coeguHuTe sadenky ¢ I
(n.n.7.6.1, 7.6.2);

o BKktounTe UMM, ynpaBndemoe yCcTpOMNCTBO (MeLlarky, afIeKTPOXMMUYECKUIA AaTYmK, aBTocammnep),
MK (n.7.7.2);

e BkounTe MK, ycTaHOBUTE NporpammHoe obecneyeHre n 3anyctute nporpaMmmMy B COOTBETCTBUN C
WHcTpykumen k MO (nn.7.7.2, 7.8.2;

e yCTAHOBMTE HOMeEp MnopTa B nporpamme B cootBeTcTBMM ¢ MHCTpyKumen k MO (n.7.8.2);

npoBepbTe pabotocnocobHocTb UMM (n.7.8) n aHanunsaTtopa (n.7.9).

B cooTtBeTCcTBUM C KOHKpeTHOM MBW npoeeante npoGonogroToBKYy M MOArOTOBbTE aHaNM3NPYyEMbIN
pacTBop nNpoobbl.

BbInonHeHne anekTpoXMMNYEeCcKUX N3mepeHnin MOXeT NPOM3BOAUTBLCS Kak NO MEeToAMKe, napaMeTpbl
n3MepeHuss KOTOPOKW 3apaHee BHECEHbI B nporpamMmMy, Tak 1 rno rnpousBoribHONW MeToauke.B nepsom
crniydae npu YTeHuM MeTOAMKM u3 danna pexmmbl U napameTpbl U3MEpPEeHUs YCTaHaBNUBAKTCS
aBTomaTtmyeckn. Bo BTopom crnyvyae Heob6xooMMO CaMOCTOSATENbHO YCTaHOBUTbL BCE MapamMeTpbl C
MOMOLLbIO (PYHKLMI NporpaMmbl ynpasneHunsa paboton aHanusatopa n MHctpykumen k M0O.

PacyeT KOHUEHTpauun onpegensieMoro KOMMOHEHTa MPOU3BOAUTCHA corfacHo WHCTpykuum K
nporpammHoMy obecneyeHuto. Beibop meTtoaa pacyeTta onpegensetca MBU.

MporpamMmma npegycMmaTpvBaeT pacyeT KOHLUEHTpauuu onpenensiemMoro KOMMOHEeHTa Mo metoay
oaHoln AobaBKku CTaHA4apPTHOrO pacTBopa, Tpex 406aBOK UM METOAOM CPaBHEHMS.

lMocne npoBeaeHus namepeHun BolknoumMTe aHanmaatopsl, MK, ynpasnsemoe yctponctso (n. 7.7.3).

Pa3bepute SneKTPOXMMUYECKYID SYENKY M npoBeauTe OOCNyXMBaHWE SMEeKTPOAOB COrMacHo
PYKOBOACTBY MO 3KCMyaTaumu.
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9 YKA3AHWMA NO NOBEPKE AHAJTU3ATOPOB

MoBepke nopnexaT BCE BHOBb BbIMyCKAEMble, BbIXOASLIME M3 PEMOHTA M Haxogslumecss B
aKcnnyaTauMm aHanm3aTopbl.

Mepuoguyeckas noBepka aHanM3aTopoB AOSHKHA MPOBOAMTLCS HE pexe OAHOro pasa B rog
TeppuUTOpUanbHbIMIU OpraHamy MeTporormyeckor cnyxbbl FocctaHaapTa.

NoBepka aHanM3aTopoB oOcCyllecTBndeTca B cooTBeTcTBMM € «MeToaukonm  MOBEPKM»
KT>KI.414314.005 MIT.
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10 BO3MOXXHbIE HEMCNMPABHOCT N1 CNOCOBbI X YCTPAHEHWA

YcnoBusA No peMoHTY:

° AHaJ'II/I3aTOpr ABNAKTCA CINOXHbIMW  3JTEKTPOHHbLIMU np|/|6opaM|/|, Nno3TOMY K UX PEMOHTY
A0onycKaeTcA KBaJ'II/Id)VILI,VIpOBaHHbIIZ nepcoHasn npegnpuatna - N3rotoBuUTena Uin O(bVILI,VIaJ'IbeIX
I'Ipe[J,CTaBVITeJ'IeIZ Ha yCrnoBudax cepBUCHOIo O6CJ'Iy)KI/IBaHVIFI.

e [locne peMoHTa obsizaTenbHa NpPoBepKa OCHOBHbIX TEXHUYECKUX XapaKTEPUCTUK aHann3aTopoB B
cootBeTcTBUMM ¢ «MeToaukon nosepku» KTXKI.414314.005 MI1.

e [lpn pemoHTE aHanu3aTtopoB criegyeT npuHMMaTb Mepbl 6e30nMacHOCTU B COOTBETCTBUM C
AeNCTByOLLMMI NpaBmnamMm aKcnnyataumm anekrTpoycraHosok 4o 1000 B.

° I'Iepep, BKINMKO4YEHNEM aHann3aTopoB ANd TMPOBEpPKn crenyet y6e,EI,VITbCF| B HaAeXHOCTU
3a3emMiieHna 1 BbINMONMTHEHUN Tpe6OBaHMVI no pasgeny 5 HacTosLwero pyKkoBOACTBaA.

MepeueHb HeEKOTOPbIX Ham6onee 4acTo BCTPEUAWLWUXCA WAM  BO3MOXKHbBIX
HeucnpaBHOCTEV aHaIM3aToOPOB, NX NPU3HAKM U CNOCO6bI yCTPpaHeHUS:

HanmeHoBaHue BeposiTHble NPUUMHbI Cnoco6 ycTpaHeHus
HEeUCNpPaBHOCTK, BHeLLHee
nposiBNeHne u
AOMNO/IHUTENbHbIE MPU3HAKMN

AHanusaTtopbl He pearvpytoT Ha Het cssm MK ¢ UIT. [NpoBepuTb KOHTaKTbl B pasbemMax.
yrnpaensoLwmne KoMaHabl.
HewncnpaseH coeavHUTENbHbIN 3amMeHnTb Kabenb.
Cobon unm «3aBucaHuey» kabenb. Coon nporpammbl.
nporpamMmmel. MepesanycTute nporpammy.
OnekTpoxMmmyeckass sA4enka He
3BYKOBOW CUrHamn «TPEBOTM». noaroToBneHa. BbIkMOUMTE M CHOBa  BKIHOYUTH
aHanusarop.
MoarotoBuTh K paboTte
ANEKTPOXUMUYECKYIO SYENKY.
Ha skpaHe MoHuTOpa Habnogaetcs HenpaBunbHO npurotoBneH [loaroToBUTb 3aHOBO
BOMbTamrneporpamma B BUAE NPSIMOM  aHanusmpyemblin pacTBop. aHanusnpyeMblin pacTeop.

rOPU30HTaNbLHOM NUHUN
OTcyTCTBYET KOHTaKT OAHOro wunu [poBepuTb KOHTakTbl B pasbemMax

HecKonbkunx anekTpoaos ¢ UI. 3NEeKTPOaOB.
OnekTpogbl  HenoAroToBrieHsl Kk [poBepuTb npaBuUrbHYO
pabore. NMOAroTOBKY 3NeKTpoaoB "
NpaBUibHOCTb WX MOAKMIOYEHUS K
OnekTpoabl HenpaBunbHo WIT.
coeguHeHbl ¢ AI.
MpoBeputb YCTaHOBIEHHbIE
HenpaeunbHo YCTaHOBMEHbl MapameTpbl.
ANEKTPOXMMUYECKME  NapameTpbl
n3MepeHus.
Ha BonbTamneporpamme oO4YeHb JnekTpon cpaBHeHust MoaroToBUTb anekTpoa B
BbICOKWI YPOBEHb LLYMOB HenoaroToBreH k paboTe. COOTBETCTBMM C MNACMOpPTOM.

HewcnpaBeH ANeKTpoa CpaBHEHUA. 3amMeHuTb AneKTpoa.

[pyrine HencnpaBHOCTU YCTPAHSAOTCS U3rOTOBUTENEM.
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11 MAPKWUPOBKA 1 NTIOMBNPOBAHWUE

MapkunpoBka aHanmsaTopoB cooTBeTcTByeT TpeboBaHmsm TOCT 26828.
Ha Ul HaHeceHbl crneaytolme MapKnpoBKu:

e Ha NUUEBOM MaHenu: TOBApHbIN 3HAK MpeanpUATUA-U3roTOBUTENS, YCNoBHOe 0603HaveHue
aHanmn3aTopoB «KoTecT-BAv;

e Ha HWKHEN NaHesnu: TOBaprIVI 3HAaK N HammMeHoBaHue npeanpuAaTna-m3roTtoemnTend, HomMep
aHanmsartopa no cucrtemMme Hymepauunm npeanpuaTmna-n3rotoBUTENA; MecsAl 1 roq BblMyCKa,;

e Ha nepegHen, NMHO Ha BEPXHEN NaAHENW: pa3beMbl 1151 NOAKMIOYEHMS 3NEKTPOLOB:
— «Pab.», «CpaBH.1», «CpaBH.2», «Bcn.», «Komb.» - B Moandumkaumm «kotect-BA 4»;
— «Pab.», «CpaBH.», «Bcn.», «Kom0.» - B Mogudumkaumnm « dkotect-BA».

3Hak yTBepxaeHusa tuna CU HaHeceH Ha TUTYMbHYO CTpaHuuy PykoBoacTBa nNo akchnyaTauumu.

UM, npuHateim OTK ¥ noaroToBneHHbIM K ynakoBke, nroMOupyeTcss nnacTuyHon nnombon B
yrnybneHune ans ronoBku BMHTA, CKPENMSOLWEro mexay cobom KpbILwKy U Kopnyc npeobpasoBarens.

11.4. YnakoBo4Has kopobka, B koTopyto BrnoxeH UMM n komnnekt noctaeku (kpome K) oknenBaeTtca
NIEHTON Ha KreeBoW OCHOBE, NepeBa3biBaeTCs Wwnaratom n nnombupyetcs wramnom OTK.

TpaHcnopTHas mapkmpoBka HaHocuTtcs corniacHo TOCT 14192.

21



12 YNAKOBKA

WM repmeTnYHO ynakoBbIBaeTCs B MOSIUITUIIEHOBLIA YEXON M NMOMELLAeTCs B KapTOHHYI KOpPOOKy
BMECTe C NPUHAANEXHOCTSAMMU.

B kayecTBe ynakoBOYHOro amopTU3aLMOHHOIO MaTepuana Ucrnonb3yeTcs ropUpPOBaHHbINA KAPTOH MO
FOCT 7376.

OnekTpoabl U cTaHAapTHble 06pas3ubl BOAHbIX PACTBOPOB B aMmynax ynakoBbIBAOTCS B KAPTOHHYIO
KOPOOKY MK NracTMaccoBbIi NeHar.

PykoBogctBo no akcnnyaTtauumn, Metogmka noBepku, VIHCTpyKuMs K mporpaMmMHOMY obecneyeHuto,
YNaKOBOYHbIN NUCT 1 NporpammHoe obecneveHne Ha TML BknagbiBaloTCA B KOHBEPT.

lMnactmaccoBbI NeHan (KapToHHasi kopobka), KOHBEPT, CoeaMHUTENbHbIN Kabernb, nomeLllarTcs B
KapTOHHYI0 KOpobKy BmecTe ¢ WM.

Ha YyNakoBOYHOM JTIUCTE HAHOCATCA crneayrline cBeaeHna:

HaMMeHOBaHWe NpeanpUATUS-N3roToBUTENS;
e HaMMeHOBaHWe 1 HOMEep aHanu3aTopa;

e HaMMeHOBaHMEe M KONMMYECTBO COCTaBHbIX YacTel aHann3aTopa;
e 0003HayeHune HacToAWmx TY;

e [aTa ynaKkoBKW;

e [OAMMCb YNaKoBLUMKA U NeYaTb NpeanpuaTUS-n3roToBUTENS.

Ha ynakoBo4HbIX kOpoGkax UMetoTcst npeaynpeauTenbHble 3HakvM U Hagnucu B cootBeTcTeumn ¢ FTOCT
14192.

Macca kapTOHHOW KOPOBKM C ynakoBaHHbIMU U3OENUAMWN He NpeBblwaeT 4 Kr.

ONeKTpOXMMMYECKUA OaTyumK, aBTocamnnep, WTatue, MarHuTHas Mewarnka, MK ynakosbiBaloTcs B
COOTBETCTBUM C NpuriaraemMomn K HUM JOKYMEHTaUnen.
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13 TPAHCNMOPTUPOBAHUE N XPAHEHUE

TpaHcnopTMpoBaHMe aHanM3aTopoB MPOM3BOAUTCS B YNakOBOYHOW Tape B 3aKpbITOM TpaHcrnopTe
noGoro BMaa B YCNoBUsIX, HE NPeBbILLaoLWNX NPeAenbHbIX 3aAaHHbIX 3HAYEHWN:

TeMnepaTypa OKpy>kaloLLero Bo3ayxa -25°C ... +55°C
OTHOCUTE/IbHas BNIa)KHOCTb OKpPY>KaloLL,ero sosayxa Ao 95% npu 25°C
aTmocdepHoe agaBneHue, klfa (Mm pT.cT) 84 ...106 (630...800)
TpaHCNOpPTHasA TpACKa:

* UNCJI0 YAApPOB B MUHYTY

e MaKcMMaJibHOEe yCKopeHue, M/c 80 ..120
e NMPOAOC/HKNTENIbHOCTb BO34ENCTBUA, Y io

XpaHeHne aHanuM3aTopoB [0 BBEAEHMS B 3KCMnyaTauuio nNpou3BOOUTCA Ha CKragax B ynakoBKe
npeanpuaTUS-U3roTOBUTENA MNpu  TemnepaType oOkpyxatuwero Bosgyxa oT 5 go 40C wu
oTHOCUTenbHoW BnaxHocTn Ao 90% npu Temnepatype 25°C.

XpaHeHne aHanm3aTopoB Ge3 ynakoBKM MPOU3BOAUTCS NPU TEMMNEPATYPE OKpYXKalollero Bo3agyxa ot
10 go 35°C v oTHocuTenbHoM BnaxHoctn o 80% npu Temnepatype 25°C.

B nomelueHnmn ons xpaHeHUst He JOSMKHO ObiTb NblfW, NAPOB KUCIIOT U LLeNoYeil, arpecCUBHbIX ra3oB
N OPYrUX BpeaHbIX MPUMECEN, Bbi3bIBAOLLMX KOPPO3ULO.
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14 TAPAHTUIHBLIE OBA3ATE/IbCTBA

FapaHTUIHBLIA CPOK 3KcnnyaTauuuM ycTaHaBnvBaeTcss 18 mecsiueB CO OHs BBOAA aHanu3aTopoB B
3KCMyaTaumio Un No NCTEYEHUIO rapaHTUAHONO CPOoKa XpaHeHWs.

MapaHTUNHBIA CPOK XpaHEeHUs - 6 mecsiLueB co gHA npuemkun npegcrtasutenem OTK.

Cpok cnyx6bl aHanM3aTopos - 8 ner.

Be3Bo3ame3aHbIi PEMOHT UIM 3aMeHa aHanM3aTopoB B TEYEHWE rapaHTUMHOrO cpoka aKcnnyaTauum
Npou3BOANTCA NPeanpUaTUEM-U3rOTOBUTENEM MNPW YCNOBUM NOTpebuTenem npaswun M yCrnoBUn
JKcnnyaTaumm, TPaHCNOPTUPOBAHWS, XPaHEHNSA U COXPAHHOCTM NIIOMObI.

B cnyyae ycTpaHeHusi HeucnpaBHOCTM B u3genuu (N0 peknamauun) rapaHTUrAHBI  CPOK
JKcnnyaTaumm NpoaneBaeTcs Ha BpeMs, B TeYEHWe KOTOPOro aHanm3aTopbl HE UCMOSb30Banucb U3-
3a obHapyXeHuUsi HemcnpaBHOCTEMN.

MpoooMmKNTENBHOCTb YCTAHOBMEHHbIX rAPaHTUAHBLIX CPOKOB HE pacnpoCcTpaHsaeTcsa Ha 610K NUTaHus,

NnepcoHarsnbHbI  KOMMbOTEP, CTaHAapTHble anekTpoabl. [lpeTeH3auM Ha ykasaHHble W3genus
NpeabsABnSATCS K UX NPeANPUATUSM-U3roTOBUTENSIM.

CBeaeHMA 0 peklamaumax

npl/l HeuncnpaBHOCT aHanM3aTopoB B nepuoa FapaHTVIIZHOFO CpoKa I'IOTp66VITeJ'IeM OOJKeH ObITb
COCTaBIi€H aKT C YyKa3aHneM NMpnu3HakoB HeMCHpaBHOCTeVI aHarnnM3aTopoB.

AKT C YKa3aHnem To4HOro agpeca n Homepom TeJ'Ie(bOHa n0Tpe6|/|Ten9| BbICblJ1aeTCA npeanpuaTuio-
N3roToBUTENIO.

24



MpunoxxeHue A
MeToaunka npurotoBneHus ¢oHOBOro pacTeopa A/1s NpoBepKn paboTocnoco6HOCTN

dHa/INn3aTopoB

¢ Kucnota congaHas, 1M pacTteop

82,6 cM® KOHLEHTPMPOBAHHOW CONMSIHOW KUCIOTbl BHOCAT B MEPHYI KOnby BMecTMMOCTbio 1000
cm®, [oBOAAT A0 METKN GUANCTUNNMPOBaHHONM BodoN 1 nepemelumBatoT. Cpok xpaHeHus 1 rog.

e PT1yTb a3oTHokuUcnas, pacteop 0.01 monb/am3
Haeecky ogHoBogHoro Hutpata ptytm Hg(NOs), -H.O maccon (0,343+0,001) r konn4ecTBeHHO
NepeHoCcHAT B MepHyto konby BMecTumocTbio 100 cm®, pacTBopsaloT B 1-2 cM® KOHLEHTPUPOBAHHOM
consiHom kucnoTbl. [loBogaT obbemM pactBopa [0 MeTKM OuaucTMNNMpOBaHHOW BOAOW U
nepemewnsatoT. PactBop xpaHaT B TeMHoTe. Cpok XxpaHeHust 6 mecsaLues.

e KoOHUEHTpMpOBaHHLIN (OOHOBBLIN pacTBOP
B MepHyto konby BmectumocTbio 200 cm® BHocaT 50 cm® 1 M pacTeopa consHou kucnotsl (n.1.1) u
40-50 cm® GuamcTunnuposaHHo Bodbl. MNocne nepemelwvBaHua aoGaenswT 10 cm® pacTeopa
asoTHokucnon ptytn (n.1.2), AoBogAT pacTBOp A0 METKM OMAMCTUNNMPOBAHHOW BOAOW M CHOBa
TwartensHo nepemMelumBatoT. Cpok xpaHeHus 3 mecsaua.

e PasbaBneHHbIi OHOBLIN pacTBOpP

200 cm® KOHLEHTPUPOBaHHOrO POHOBOro pacteopa (n.1.3.) BHOCAT B konby BmecTumocTbio 1000
cm® 1 noBOAAT OO METKM BUANCTMNNMPOBaHHON Bogoit. Cpok xpaHeHus 1 mecs,.

e Kanuim xnopucTbiii, HacbILWLEHHbIN PacTBOpP
HaBecky kanusi xnopuctoro macco 175 r, pacTtBopsitoT npu HarpeBaHunm B 500 cm®

ovancTunnnpoBaHHoOW BOAbl. opsuun pacTBop unbTpytoT. XpaHAT B KOHTaKTe C HebomnbLIUM
KONU4eCTBOM KPUCTannoB kanusa xropuctoro. Cpok xpaHeHns 6 mecsues.
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