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1. BBepgeHue

B paHHOM pykoBOACTBE MpuBOOUTCA MonHas uHdopmauusa o 6esonacHo M 3hdEKTUBHOM IKCMnyaTaumum
aHanmMsaTopa COCTOSIHUS aKKyMynsaTopHbix ©OaTapen BT-301 (panee HasbiBaeMoro «AHanmsatop»). [Ons
MONMHOLEHHOr0 UCMNONb30BaHUS BCEX BO3MOXHOCTEN [AAHHOro aHanusaTtopa, noXanynucra, BHMMaTerbHO
npoynTanTe 3To PyKOBOACTBO.

ﬂpe.qynpe)l(,qel-me: I'Iepe,u, noacoeanMHeHneM U BKIMKIOMEHMEM aHanu3atopa BHUMMaTesibHO npquTaﬂTe
OaHHOEe pyKoBOACTBO. 970 No3BONUT U3bexaTb pa3nnyHbIX noapem,quwZ n3-3a Henpasmanoﬁ Kcnnyartauuun.

1.1 Mepbl 6e30onacHocTH

Moxanyicta, Ana obecrnedyeHnss 3ddEKTVBHOINO WCMNOMb30BaHUA aHanvM3aTopa BHUMAaTENbHO npodnTaiiTe
npvBeaeHHbIE HUXe Mepbl 6e3onacHocTy. MonHoCTbIo cobniofainTe Bce NpedynpexaeHnst, npeaocTepekeHms 1
WHCTPYKLUW.

NMPEAYNPEXDOEHUE: OnucaHHoe B AaHHOM PyKOBOACTBE OOCnyXMBaHWE LOOMKEH BbIMOMHATL TOMbKO
KBanuuuMpoBaHHbIn cneunanuct. Bo usbexaHne nopaxeHWs 3MeKTpUYeckMM TOKOM WM NOBpeXOeHus
06opynoBaHUs He 3aHMManTeCh 0OCNYXMBaHNEM LaHHOIO YCTPOWCTBA, eCNN HE MMeeTe [OCTaTOMHON Ans 3Toro
KBanudgukaummn.

BesonacHocTb paboTbl 3TOro ycTponctea Obinia NONHOCTLIO NpoBepeHa nepes
ONACHO nocrtaekon notpebutento. OgHako ero HenpasunbHas 3JKChnyaTauuss MOXeT
MPUBECTU K €ro NOBPEXAEHMI0, @ TakkKe Cepbe3HbIM PaHEHUSIM UK CMEepTHU.
0O6sa3aTenbHO 03HAKOMBTECH M YSCHATE BCE MHCTPYKUUM U Mepbl 6e3onacHoCTM
00 Havamna akcnnyartauuu yctpoinctea. [Mpou3BoguTens He HECET HUKaKON
OTBETCTBEHHOCTM 3a Hec4yacTHble Crydau WnuM TpaBMbl, He CBS3aHHble
HanpsMyto ¢ fepekTaMmn MHCTPYMeHTa.

CumBonbl obecnevyeHust 6e3onacHoCcTn

B naHHOM pykoBOACTBE UCMOMb3YTCA CreayoLLmMe CUMBOSbI.

—]1 OnucbiBaeT npaBUNbHLIE OMepaLui, KOTOpble MO3BONAT NpPenoTBpPaTUThL
OMACHO YpE3BbIYANHO BbLICOKYK) OMAaCHOCTb, CMOCOGHYI0 MPUBECTM K Cepbe3HbIM
paHEHWsIM 1 APYMM HeBnaronpusiTHbIM NOCMEACTBUAM AS1s NONb30BaTenel.
OnucbiBaeT MpaBUNbHLIE OMepaLui, KOTOpble MO3BOMAT NpefoTBPaTUThL
NPEAYNPEXOEHUE | 3hauntenbHylo onacHoCTb, CMOCOGHYI MPUBECTU K CEpbe3HbIM PaHEHWUSIM 1
APYrM HeBraronpusTHLIM NOCNeACTBUSIM ANs nonb3oBaTeneii.

OnucbiBaeT NpaBUNbHbIE OMepaLyi, KOTOpble MO3BOMAT NPenoTBpPaTUThL
BHUMAHWE BO3MOXHbIE PaHEHUs! MONb30BATENEN UM NOBPEXAEHUE 0GOPYA0BAHMS.
NMPUMEYAHUE MpuBogATCA coBEThI, Kacawowwmecs (QYHKUMOHUPOBAHUSA WU NPaBUITbHOTO

MCMONb30BaHNS MHCTPYMEHTA.
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1.2 Mepbl 6e3onacHOCTM NMpu 3IKCnnyaTtauum
UHdopmaums no 6esonacHoCTU

1) AnxanusaTop BT-301 WMPOKO MCMONb3YETCA B 3HEProcncTeMax oOLLero nonb3oBaHus, Ha MNOACTAHUMAX, B
TENEKOMMYHUKAUMOHHbIX  LIeHTpaxX, Ha MPOMbLIWMEHHbLIX  Mpegnpuatnax W T.N.  Ond  NpoOBEpKu
COMPOTMBNEHNS/NPOBOANUMOCTU N HaMNPSKEHNS akkyMynaTOpHbIX Gatapen. Vcnonb3oBaHWe WMHCTpyMeHTa Mo
NPSIMOMY Ha3Ha4YeHUI0 COMPSHXKEHO C onpefeneHHbIM PUCKOM. AHanu3atop AOSMKEH MCMOoNb30BaTbCHA TOMbKO
KBanMduLUMpOBaHHbIMW crieLmuanncTaMmn Unm cneuuanbHo o6y4YeHHbIM NepcoHanom.

2) WNHCTpyMEHT uMeeT XMOKOKPUCTaNnMYeckMin CEHCOPHbIA 3KpaH. M3beramTe nonagaHus Bnarv, y4apos,
CUIbHOro LapanaHusa n apyrmx 4encTBum, KOTopble MOryT NOBpeauTb SKPaH.

3) [HanHbii nprbop umeeT NNTUEBDIN akkymMmynAaTop. MNoxanyncra, 3apskanTe ero TonbKOo C MOMOLLbIO 3apsiAHOro
yctporictBa Kongter. Bo Bpems 3apsaa akkyMynaTopHble 6aTapen MoryT HarpeBaTbcs. ByabTe akkypaTHbl, korga
BblHUMaeTe akKyMyrnaTopbl cpasy xe nocne 3apsaku. Korga 3apsgHoe YCTPOMCTBO He UCMOoNb3yeTcs,
OTCOEAUHSINTE €ro OT UCTOYHWNKA JNEKTPONUTaHuS.

4) He nbiTanTecb pa3bupaTtb YCTPOMCTBO camocTosTernbHO. Mpn HeobxogmMmMocTn, noxanyicra, obpalanTtecb
3a NOMOLLbIO B KOMNaHuio Kongter.

3asiBneHune

KomnaHus Kongter He HeceT HUKakoh OTBETCTBEHHOCTM 3a Ntobble cboum B paboTe ycTponcteBa MM €ero
NPUHAANEXHOCTEN, a Takke UX NoBpeXaeHue unu nbdon yuwepd, HAHECEHHbIV NOAsSM MM 06opyaAoBaHMIO,
CBA3aHHble C HenpaBWuIlbHbIM MUCMOJS1b30OBAaHMEM OaHHOIo0 MHCTPyMEHTa, ero ncnosibsoBaHnemM B HE3aKOHHbIX
uenax nnn Kaknm-nnoo apyrmm o6pasoM, He ONMMcCaHHbIM B laHHOM pPYyKOBOCTBE NOoJib30oBaTeNA.

2. O6 aHanu3satope BT-301

Mogenb BT-301 OTHOCUTCS K HOBOMY MOKOMNEHMIO aHann3aTopoB akKyMynAaTOPHbIX 6aTapen n uMeeT CEHCOPHbIN
9KpaH. AHanusaTop npegHa3HayeH [Ansi OLEHKUM COCTOSHUS W nopaepxaHus paboTocnocobHOCTM Bcex
CTaLUMOHApPHbIX CUCTEM 3MEKTPONUTAHNS, BKINtoYas cucteMbl 6ecnepeboriHoro nutaHus (UPS).

To4HOE n3mepeHne conpoTUBIEHUS (MM NPOBOAMMOCTI) U HAaNPSXKEHWUs1 MO3BONSAET NOMNYyYNTb MHPOPMALUIO O
€MKOCTU aKKyMynsiTOPHON BaTtapen n ee TEXHNYECKOM COCTOSAHMU. PesynbTaTbl M3amepeHns BbIBOASATCS MPSMO
Ha gucnnen aHanu3atopa. Takke OaHHble U3MEPEHUS MOXHO BbIrpyXaTb Ha MepCOHarbHbIN KOMMbIOTEP C
nomoLblo 0bblMHOrO BHewHero USB-Hakonutens. YcraHoBneHHass Ha KoMMbiloTepe nporpamMma aHanusa
MO3BOMSET HEe TOMbKO COXPaHSATb 3anucu pesynbTaToB TECTMPOBAaHWS, HO U MPOBOAUTL AeTanbHbli aHanu3a
COCTOSIHMS aKKyMYFSTOPOB B PasHbIX YCMOBUSX TECTUPOBaHUS.

NMPUMEYAHUE:

B naHHOM pykoBOACTBE B kayecTBe npumepa Ans o6bsacHeHUs paboTbl aHanM3aTopa B OCHOBHOM UCMOSb3yeTcs
TECTUPOBaHME COMPOTUBNEHNS. M3MepeHne NpoBoaAMMOCTU, Kak NpaBusio, MPOBOAUTCS TakK Xe.

2.1 Komnnekrauus

MonyunB aHanusaTtop BT-301, y6egntechb B HAanNu4mMm cnegyowmx KOMNOHEHTOB.

HanmeHoBaHue KonunyectBo | HaumeHoBaHue KonuyectBo
Kelc ansa nepeHockn 1 McnbiTaTenbHble 3akumbl (napa)* 1
AHanusaTop 1 LWtbipeBon wyn (napa)* 1
Mpeobpasoartens USB 1 USB-HakonuTernb 1
PykoBoACTBO nonb3oBaTens 1 AfanTtep anekTponuTaHus 1

MpumeyvaHue: VicnbiTaTenbHbIN 3aXKMM U LITLIPEBOW LLYMN HE SBNAOTCA 0bsi3aTenbHbIMU A1 MONb30BaTeNen.
MosxHo BbIOpaThb nobon n3 Hux unmn oba. MNMoxanyncra, coobLmTe BbIOPaHHbIN BapnaHT CBOEMY MOCTaBLUUKY.
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2.2 NpumeHeHne

AHanuaaTop COCTOSIHUS akKKyMYNATOPHbIX 6aTapei BT-301 LMPOKO MCNONb3yeTcs B CreAyroLmnx obnacTax:

TenekoMMyHukaumm: CtaHummy, LeHTpbl 06paboTKM AaHHbIX U yAaneHHbIe MYHKTbl CBA3U.
OHeprocuctema obulero nonb3oBaHusA: PacnpegenuTenbHble  YCTPOWCTBA,  ANeKTpoOCTaHUuKM U
3HEpProycTaHOBKM.

®uHaHcoBble komnaHun: KopnopatuBHble LeHTPbl 06paboTkn AaHHbIX.

HedTexnmmsa: CuctemMbl ynipaBneHus npoLeccoMm.

Mopckue nnatgopmbl.

MpaBuTenbLCTBEHHbIE yupexaeHus: MecTHble 1 permoHanbsHble.

Cuctembl 6€30MacHOCTM XUMbIX 34aHWIA, LLKOSbl, BOEHHbIE Y BOEHHO-MOPCKME OOBEKTbI.
BoeHHO-BO3aYLLHbIE CUIbI, MOXapHasa oxXpaHa U NoNuums.

Cuctembl 6ecnepeboniHon nogaym NTaHnsa B 6onbHMLAX.

MocTaBLMKM 3NEKTPOaBTOMOGUNEN.

M3rotoButenu akkyMynstopos SLA.

2.3 OcobeHHOCTHU

[Ba ycTponcTtBa B OOHOM, WHTENNEKTyanbHOe MNepeknioyYeHne pans TecTUPOBaHUS BHYTPEHHEro
COMNPOTMBINEHMS N MPOBOAUMOCTU akKyMynsiTOpHOW 6aTtapeu.

B0O3MOXHOCTb NPOBEAEHMST UCMbITAHWA B LUMPOKOM AuanasoHe Ao 6000 Ay gnsi OAMHOYHBIX CBUHLIOBO-
KUCNOTHbIX UMW HUKEMNb-KaAMUEBbLIX akKyMynAaTOpPOB HanpshxeHnem 4o 16 B.

I'Io,qTBepm,quHaﬂ Ha npakTuke TOYHOCTb M NOBTOPAEMOCTb I/I3MepeHI/IIZ ana onpeneneHna COoCTOAHUA
aKkkyMynaTopHou baTtapeu.

OuyeHb ObICTpOe U nocnegoBaTenbHOE UCMbITAaHWE OOHOW UMM HECKOmNbKMX GaTapei Bcero 3a HecKonbKo
cekyHf (nocrne ogHOKpaTHOW HacTPOMKH).

,D,J'Iﬂ NpoOBEPKN BHYTPEHHEro ConpoTuBeHna unnn npoBoAMMOCTU UCMONb3YyeTCA yCOBepLIJeHCTBOBaHHbIVI
MEeTOoA M3MEepPEHUs1 CUrHana nepemMeHHoro Toka paspsiaa.

Ya06HbIN ceHcopHbI TFT-3KpaH 1 KnaBnLLM B KaYeCTBE anbTEPHATMBHOIO CpeacTsa ynpaBneHus.
BHyTpeHHss1 namaTtb xpaHeHus go 100 000 pesynbTaToB M3MEPEHMS.

YHuBepcanbHbiin nopT micro-USB gns skcnopTupoBaHns AaHHbIX U 3apsaki akkyMynsaTopa aHanuaaTopa.
MporpammHoe obecneyeHne yHKUMOHaNbHOro ynpaeneHnmss Ha (K gna 3anucu, aHanu3a gaHHbIX
N3MEPEHUI N NETKON pacneyvaTkn OTYETOB.

[onroBeyHbli akkyMynaTop obecrneunBaeT 8 - 12 YacoB TECTUPOBAHNSA B NOSMEBLIX YCITOBUSIX.

CTtp. 513 23



2.4 TexHNYeCKME XapaKTepPUCTUKHN

Homepa moaeneit:

BT-301P (6a30Bbi KOMMIEKT C 30HA0M)
BT-301T (6a30BkI KOMNIIEKT C 3aXMMaMM TUNa «KPOKOAWI»)
BT-301C (NomnHbIi KOMMNAEKT C 30HAOM U 32XXMMaMU TUNa «KPOKOZUI»)

O6nacti NpMMeHeHus:

TecTnpoBaHMe  OTAENbHbLIX  CBUHLOBO-KUCMOTHBLIX UMW HUKErb-
KagMMWeBbIX dNeMeHTOB unu Gartapen akkymynsatopoB (Mo odyepeau no
OO HOMY nocne O4HOKpaTHON HAaCTPOMKK).

MopnepxunBaemMble TUMbI ANeMeHTOB akkymynaTopa: 1,2 B, 2 B, 6 B, 12
B u gpyrve HectaHgapTHble Tunbl o 6000 Au.

[JunanasoH 6e3onacHoro

Hanpa>XxeHua:

0,000 B - 25 B nocTtositHHOro Toka

[wnana3soH con POTUBITIEHNA!

0,001 mOm - 100 mOm

[unanasoH npoBOAUMOCTU!

100 - 19 990 CumeHc

XpaHunuiie gaHHbIX UCMbITaHWA:

100 000 3anucen BO BHYTPEHHeW NaMaTW TecTepa, HeorpaHudyeHHoe
KONMMYEeCTBO MpU MCMNOMb30BaHWM BHeLIHero Hakonutens USB

I'IorpeLu HOCTb MCMbITAHUN:

ConpoTtusneHne/nposognmMocTb: 2%
Hanpsikenue: 0,5%

PaspelueHne navepenuns | 1 mB
Hanps>KeHUs:
®PyHKLMN, nporpammupyemMble | ¢  HecTaHaapTHble TUMbl 6aTapen
none3oBaTenem: e Hactporika curHanmsaumm o HA3KOM Hanps>keHun
e HacTpovika curHanmsaumm o BbICOKOM CONpPOTUBIEHUN
e Pexvm wucnbiTaHuin (KHONKa/CEHCOPHbIN  3KpaH/aBTOMaTUYECKUN

3anyck)

BapuaHTbl nogKkntoYeHns:

e LUTtbipeBori 30HA
e 3axum TMNa «KPOKOOUI»
e HecraHgapTHble kabenun no 3anpocy

McTouHmMK ANEeKTponnTaHuA:

JInTneeo-noHHbIn akkymynatop (4000 mA4), Bpemsa paboTbl nocne
nosiHon 3apsigku ot 8 oo 12 yacos

Oucnnen:

272 x 480 nukcenen, 4,3-0onmMoBbIi ceHcopHbIi XKK-akpaH TFT

MNepegaya gaHHbIX;

Yepes USB ¢ nomolbto kabens micro-USB

Pabouas cpena:

OT 0°C go 40°C, oTHocuTenbHas BriaxHocTb 90% 6e3 koHgeHcauun

TemnepaTypa XpaHeHus:

-20 ~ 50°C

3awuTa OT NepeHanpsKeHns:

e OTKMHOYEHME C aBTOMATUYECKMM COPOCOM
e 3awmra oT o6paTHOM NONSAPHOCTU

MaTtepuan kopnyca:

Kucnotocrtorkun ABS-nnacTuk ¢ CAHTONPEHOBbLIM MOKPbITUEM

MabapuTtbl aHanuaaTopa:

(4) 186 mm x (L) 98 mm x (B) 40 mm

Macca aHanusatopa:

0,45 kr

Macca ¢ ynakoBKOW:

3 Kkr
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3. YnpaBneHue

3.1 NMoaroToBKa K U3MEpPEHUIo

3.1.1 KOMNoHeHTbI 1 3NIeMeHTbI YrpaBfieHUsa aHannM3aTopom

KOMMNOHEHTbI 1 3NeMEHTbI ynpaslieHNA nokasaHbl HAa PUCYHKaXx HUXe:

Puc. 3.1.1a

Ucnonb3oBaHue MeHIo:

Onepaunm B MeHI0 aHannaaTopa MOXHO BbINOMHATb MO0 C NOMOLLbLIO KnaBuL, NGO C NOMOLLbI0 CEHCOPHOrO
3KpaHa (pe3nCTUBHbIN 3KpaH).

Pa6oTa c knaBuatypon aHanmsatopa BT-301 BbiNomnHsAeTCs No criegyowmm npasuiam:

INeBas kHonka (oTMe4yeHa Kak «Hazag» Ha pucyHKe Bbilue)
1) MNMepexoa mexay cTpokamum
2) HaxkmuTe Ha OBe cekyHAbl AN BO3BpaLLeHus Ha3ag (nogobHo knaeuwe ESC).

MpaBas KHonKa
Haxnmante ans noareepxgeHus (nogobHo knasvwe ENT).

KHonku HaBurauum

KHomku co cTpenkamu, HanpaBreHHbIMY BBEPX U BHU3: VI3MeHeHne 3HauyeHnsi HacTPOMKN.

KHomMku co cTpenkamu, HanpaereHHbIMK BNeBo U Bnpaeo: NepemMelleHre B npeaenax CTPoKu.

B rmaBHOM MeHI0 HaXMMalTe KHOMKA CO CTperikamu, HanpaBfeHHbIMW BMEBO W BrpaBo, ANs NepemMeLleHms
MeXay MKOHKaMK Ha aKpaHe.
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MN306pakeHne aHanmsaTopa CBepXy U CHU3Y:

Ceepxy CHuazy
Puc. 3.1.1b

Pasbem Ha BepxHell NaHenu npefgHasHavyeH AN NoAcoeUHEHUs 3aXKUMOB TUMa «KpPoKoaUN» UMK 3oHAa Ans
N3MepeHus.

PasbeM Ha HWxHeit naHenu npegHasHadeH ansa nogknoveHns USB-KoHHeKTopa Ansa 3KCropTUPOBaHUSA AaHHbIX,
a TakkKe 3apsAQHOro YCTpoCTBa ANs 3apsaku akkymynaTopa aHanusaTopa.

3.1.2 MNoakno4yeHne NpoBoAOB

Mepen npoBegeHNEM N3MepeHNss NOACOEAMHUTE K UHCTPYMEHTY UCTbITaTeNbHbIE 3aXXMMbl UK 30HA U 3aTSHUTE
pasbeM, Kak MokasaHo Ha pucyHke 3.1.2.1. 3ateM noacoeauMHUTE YEepHbI 3aXUM K MUHYCOBOW Kriemme
aKKyMYnATOpHON GaTapeu, a KpacHbIN 3aXXMM — K NIIKOCOBOW Kremme.

NMPUMEYAHME:

1) [ns nOBbILEHUS TOYHOCTM U3MEPEHUST 3aKPENNANTE 3aKMMbl MHCTPYMEHTA BOKPYT KIEMM akKyMynsiTOPHON
B6aTapen. PxaB4umHa unu niobble nsonupytoLme matepuansl (HanpuMep, Krnen) BOKPYr KNnemm akkymynstopa
OyayT NoBbIWAaTb CONPOTMBMEHNE KOHTaKTa. [oaToMy nepen NoACOEeAMHEHNEM 3aXKMMOB OYUCTUTE KNEMMBbI.

2) Pabota aHanusaTtopa BT-301 6a3upyeTcsa Ha NpoBeAEHNM YETLIPEXKOHTAKTHOIrO n3amepermnst. Kaxxgbi 3axkum
umeeT [OBe MeTanfMyeckMe TOYKM, KOTOpble BO BpEMS W3MEPEHMS COEAMHAITCA C  KieMMamu
aKKymynaTtopHon 6artapen. JTO MOXOXe Ha ucnonb3oBaHue Lwyna. [MosToMy Kaxabll pas, korga Aans
N3MepeHns ucnonb3yeTca wyn, ybeamtecb, Y4TO BCe 4YeTblpe LWThbIPA Ha Liyrne XOpOLO COeOUHEHbl C
KnemMmamm akkymynsaropa.

Puc. 3.1.2.1
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Pwuc. 3.1.2.2

3.1.3 Bknro4yeHue aHanusartopa
Haxmute Ha BbIkloYaTENb NUTAHUSA Ha aHanmaartope. Ha ero aucnrnee noaBuUTcA rmaBHoe MeHK C onuuamMu,
BKNMoYawnwmnmn mn3mMmepeHne aOnda OoAHOro anemMeHTa akKKymynatopa, U3MepeHuA Ond uenn akkymMmynAaTopos,

yrnpaBneHne OaHHbIMKU, n3MepeHne hopMbl CUrHamna, CUCTEMHble HacTPOWKM U PYKOBOACTBO MOMb3oBaTens.
Onuun meHio ByayT onMcaHbl HUXE.

Puc. 3.1.3
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3.1.4 O6 3TanoHHbLIX 3HaYeHNAX

B namsatm aHanmu3atopa BT-301 npeaBapuTenbHO COXpaHEHO 3TanioHHOe 3HaveHue COMNpoTUMBIEHUS Ans
HEKOTOPbIX PacrnpoCTPaHEeHHbIX TUMOB akKyMyNSTOpPHbIX Gatapenr. OTW 3HaYeHWs ABNSATCA YyCpeaHEeHHbIMM
3HaYEHUAMM CONPOTUBIEHUS, MOMY4YEeHHbIMM N3 00pa3sL OB MOLLHbLIX BaTapeln akkyMynaTopoB, aHaNoOrM4HbIX no
COCTOSIHVIO Y BPEMEHU UCMONb30BaHWs. Kak npaBuno, Ans Nony4YeHns penpes3eHTaTMBHOIO 3HavYeHnsi Ans HOBOW
paboTatoLen 6atapen vyepe3s 90 AHen nocne ycTaHOBKU TecTupyeTcs obpasel, u3 30 HOBbIX MM UCTPaBHbIX
Gatapein. lpy BbLIMNOMHEHWM CpPaBHEHUS PasNUuUSa MexXay pesynbTaTaMu TecTMPOBaHMS U 3TaNOHHbIMU
3HaYeHNAMM NOMOTyT ONpeaennTb EMKOCTb BaTapen akkyMynsiTOpoB U X COCTOSIHUE AN MPUHATMA AarnbHENLLNX
peLleHnii. Pasnuunsa moryT oTpaxarb To, kak 6aTapes akkyMynaToOpoB ycTaHaBnMBanachb unu obcnyxusanach.

Kak ykasaTb cBOM 3TanoHHble 3Ha4YeHUn?

CoxpaHeHHble B MeHi aHanu3atopa BT-301 aTanoHHble 3HadeHus MOryT He BCerga COOTBETCTBOBAaTb
TECTUPYEMbIM akKyMynsaTopHbIM Gatapesm. NoaTomMy npegnaraeTcs yka3aTb CBOM COOCTBEHHblE 3TarloHHblE
3HaYeHUs, ecnu TakoBble NMerTCs. [N yCTaHOBKM COBCTBEHHOIO 3TANOHHOIO 3HAYEHUS UMEKTCA cneayoLime
BO3MOXHOCTMU:

A. YTO6bI y3HaTb 3TANOHHbIE 3HAYEHNSA ANs TECTUPYEMbIX akkyMynsaTOpHbIX 6aTapei, obpaTtuTech K NonyyYyeHHon
OT npousBoauTens 6atapen 4OKYMEHTaLuN.

B. lMpoTtectupyinTte akkymynsatopbl B 6aTapee u UCMONb3ynMTe HauMeHbLUY NMPOBOAMMOCTb MPWU NPaBUbHOM
cnocobe NpoBepKX B KAYECTBE ITANIOHHONO 3Ha4YeHus. [nsa paHxnpoBaHUs 3N1EMEHTOB akkymynsaTopa B 6batapee
obpaTtuTtech k pasgeny «3.3 YnpaBneHne gaHHbIMUY.

UHauvkauma coctosiHusA baTtapeu

Hwxxe npuBognTcs onpegenenve pesynbTaToB TECTMPOBAHWA NS aNemMeHTa u 6atapen akkymynaTopos.

Rr o3HayaeT KO3(h(PMUMEHT BHYTPEHHEro COMpPOTUBMEHMA. Vr o3HayaeT KoadhuUMEHT HanpsbkeHuda. Cap
nokasblBaeT EMKOCTb akkyMynatopa.

Rr = (U3mepeHHoe 3Ha4yeHne conpoTmeneHns)/(ATanoHHOEe 3Ha4YeHne ConpoTUBIEHNS)

Vr = (U3mepeHHoe 3HayYeHue HanpsxeHna)/(CTaHagapTHOE 3Ha4YeHne HanpshKeHns )

O1nnyHo Cap >=95%
Xopouwlo 80%<= Cap <95%
CpegHe 60%<= Cap <80%
HeHopmanbHo 60<= Cap

Rr<0,5*(sTanoHHoe 3Ha4yeHne ConpoTUBNEHNS)
Wnn Vr<0,8*(cTangapTHOE 3HA4YEeHME HanpsiKeHUs)
Unn Vr>=1,2*(cTtaHgapTHOE 3Ha4YeHne HanpsiXeHust)

NMPUMEYAHUE:
ATanoHHble 3HaYeHVs Takke NpuesoasaTcs B pasgene «MpunoxeHney» OaHHOrO PyKOBOACTBA.

3.2 N3mepeHune

3.2.1 TectupoBaHue oTAENILHOrO 3fIeMeHTa akKymMynsaTopa

HaHHbI pexxum npegHasHayveH Ans TeCcTUMpOBaHUS OTAENbHOro anemMeHTa akkymyndtopa. [Ona atoro nepeg
TECTUPOBaHMEM HEOOXOAMMO HacTpouTb MapameTpbl anemeHTa. Ecnv umeetca 6Gatapess OOHOTUMHBIX
akkymynatopoB (Hanpumep, 2 B 100 Ay), pekomeHOyeTCss UCMonb30BaTh PeXuMM «string» (cmoTpuTe pasgen
«3.2.2 TecTnpoBaHue Leny akkyMyrsiTOpoB»), KOTOPbIA NO3BOMUT CIKOHOMUTbL BPEMS Ha TecTupoBaHum Bonee
yaobeH ons ynpasneHus gaHHbIMW B KOMMbOTEPHON nporpamme Kongter.

Onsa nonyyeHus JocTyna K aKkpaHy HacTpoWku napameTpoB BbibepuTe B MeHio onumio Test Cell (tectnposatb
anemeHT). (CmoTpuTe puc. 3.2.1.1.)
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Pwuc. 3.2.1.1 Puc. 3.2.1.2

Puc. 3.2.1.3 Puc. 3.2.1.4

OnuncaHne HacTpoMK/ Kaxkaoro napameTpa NpMBOAUTCS HUXKE:

Voltage (HanpsikeHue): LLlenkHnTe KHOMKOM MbIWM Ha HOMWHaNbHOM HanpshkeHun. OTKpoeTcs crieaytoLmi
3KkpaH (puc. 3.2.1.2), B KOTOPOM MOXHO BbliOpaTb pasfnuyHbIe TUMbl ANIEMEHTOB aKKyMyrnsiTopa C €MKOCTb U
COOTBETCTBYOLLUM 3TaNOHHbIM 3Ha4YeHneM conpoTuBneHus. NMomMmMmo oBbIYHbIX 311EMEHTOB HanpsXXeHnem 2 B,
6 B n 12 B, Takke Ha akpaHe MOXHO BblbpaTh Set (YCTaHOBUTL) AN HACTPOMKN HECTAHAAPTHOIO TUMa afieMeHTa
unun gobaeneHns cBoero cO6CTBEHHOrO Tna arieMeHTa ¢ ApYrMM 3TanoHHbIM 3HA4YEHUEM.

MimenTe B BUAYy, 4TO BBO TOrO Xe CepUNHOro HoMmepa npuBedeT K nepesanncu npeablgyulen Hactporku. MNMocne
HacTponku B onummn Custom ([Nonb3oBaTenbCcknin) NOsiBATCS HoBas gobasneHHas nHgpopmaumsa ob anemeHTe. B
HacTosLLee Bpemst MOXXHO Jo6aBnTb 40 10 HOBLIX TUMOB 3N1IEMEHTOB.

Capacity (EmkocTb): HOMMHanbHast EMKOCTb TECTMPYEMOTO 3fIEMEHTA akKyMyrsiTopa.

Ref R (OTanoHHoe conpoTtuBneHune): [NokasaHo 3TanoHHOE 3Ha4YeHune AN TeCTupyemoro anemenTta. [aHHoe
3HayeHne GepeTcst M3 BHYTPEHHEN 6a3bl AaHHbIX U U3MEHUTb €ro Hemnb3s. 3HauYeHne MeHsIeTCsl B 3aBUCUMOCTHU
OT EMKOCTM 3NeMeHTa akkymynsaTopa.

Filter (PunbTp): [JaHHaa HacTpovika NpeaHa3Ha4vyeHa An1s 3almMTbl OT MOMEX MPU OHNaMH-n3MepeHnsix. Boibop
OaHHOro napameTpa yBenuuMBaeT BpeMS M3MepeHus. [Nns YCKOPeHWs TeCcTMpoBaHUS npeanaraeTcs He
BbIOMpaTh 3TOT NapaMeTp, ecnv 3Toro He TpebyeTcs.

Ctp. 11 1323



Homep nnowaakm (Site No.) n Homep 6atapen akkymynsTopos (String No.) 3agatoTca camoCcToATENbHO ANA TOrO,
4YTOObI MOXHO ObINO OTNNYUTL M3MEPEHUS APYr OT Apyra.

YUT06bl HAYaTb U3MEPEHNE NOCIe HAaCTPOMKKN, HaxxmuTe kHonky Start (Myck).

PesynbTaT TecTupoBaHus 0ToOpasnTCs Yepes CuMTaHHble CeKyHAbl B TOM BMAe, YTO MokasaH Ha puc. 3.2.1.4.
Ecnn Heobxogumo noBTOpUTL TECTUpPOBaHMe, HaxmuTe kHonky Start (Myck) ele pas.

NMPUMEYAHME:

Kak yxe ynomuHanocb B pasgene «3.2.1 lNogcoegnHeHne NpoOBOAOBY», pesynbTaTbl TECTUPOBaHUA MOTYT
HEMHOro pasnuyaTbCs, B 3aBUCUMOCTU OT NOACOEAMHEHUS UCTbITATENbHBLIX 3aXXUMOB K KNeMMaM akkymynsTopa.
CnepoBaTenbHO, €ecnu  pesynbTaTbl TECTUPOBaHWS, COEMNaHHOro B pas3Hoe BpeMs, pasnuyarTcs,
OpPUEHTUPYNTECH Ha bonee HN3Koe 3HaYeHe.

3.2.2 TectupoBaHue LeNN aKKyMynsiTopoB

[aHHas dyHKUMA ncnonb3yeTcs Ans nocnegoBaTenbHOro TeCTMpoBaHns 6atapert OQHOTUMHBLIX akKyMYNSATOPOB.
MakcrMManbHO MOXXHO COXPaHUTb AaHHble n3MepeHust Anst 256 nnowagok. Ha ogHom nnoLagke MoXHO N3MepUTb
0o 256 Gartapei akkymynsTopoB. OgHa 6Gatapesi MOXeT BKM4aTb TecTupoBaHue [0 256 3reMeHToB, B
3aBMCMMOCTM OT HacTporkn. Ecnn Bce akkyMynsiTopbl OAHOTUMHLIE, NMapaMeTpbl HY)>KHO HACTPOUTb TOSLKO B
caMOM Hauare, a BeCb OCTasnbHOWM NpoLecc TECTUPOBaHNS OyaeT BbINOMHEH 3a KOPOTKOE Bpemsi.

[ns 3anycka fAaHHOro pexvma BelibepuTe B IMaBHOM MeHIo « Test String», 1 nepeinanTe K HacTpolike NapameTpoB.
YcTaHoBMTE HOMMHAambHOE HanpshkeHue 6GaTapeM Kak Mpu  TECTUPOBaHWKM  OTAENbHbIX  3NEMEHTOB.
Monb3oBaTernbckas HAaCTPOKiKa BbIMOMHSAETCS TOYHO TaK Xe.

Puc. 3.2.2.1 Puc. 3.2.2.2
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Pwuc. 3.2.2.3 Puc. 3.2.2.4

Puc. 3.2.2.5 Puc. 3.2.2.6

Site No (Homep nnowapku): 3agaetcs nonb3oBaTtenem, BBeguTe Homep nnowagku anst 6onee ygobHom 3anncu
OaHHbIX.

String No. (Homep 6arapeun): 3agaetca nonb3oBaTtenem Afs TOro, 4Tobbl OTANYMTL OaHHY0 OaTtapeto oT
Opyrux.

Quantity (KonnyecTtBo): [NNokasaHO CymMMapHOE KONMYECTBO 3IEMEHTOB B OOHON LiEnMw.

Start Fr.(HayanbHbIn 3nemeHT): YKa3biBaeT anemMeHT 6atapen akkyMynsiTOpoB, C KOTOPOro HadMHaeTcs
TectTupoBaHue. 1o ymonyaHuio TectnpoBaHue bygeTt HaunHatbed ¢ nepsoro (No. 1) anemeHTa.

Save (CoxpaHuTb): [lo3BonseT coxpaHuTb CYLLECTBYIOLWNA TUM 3feMeHTa akkymynatopa. [Npu cnegyowem
3axofe Ha 3TOT aKpaH byaeT oTobpaxaTbCs TOT XKe TUM AfeMeHTa.

lMocne BBOAa yKkasaHHbIX Bbiwe HacTpoek (puc. 3.2.2.1) Haxmute kHonky Start (Myck), 4Tobbl NepenTn K
namepeHusam. Korga npo3By4mT curHan, pesynbTat TECTUPOBaHNA NEPBOro arneMeHTa otobpasnTcs Ha aucnnee,
KaK nokasaHo Ha puc. 3.2.2.4. 3aTeM 0TCOeAMHUTE UCTbITAaTENbHbIE 3aXKNMbl, MOACOEAVNHUTECH K CreayoLemy
3MIEMEHTY, U €ro U3MepeHne Ha4yHeTCs aBTOMATUYECKU. Takum xe obpasom mamepbTe BCE ANEMEHTHI, Nocne
Yero nNosiBUTCS pesynbTaT M3MepeHus ans scen 6artapen akkymynatopos (puc. 3.2.2.6).

lMocne namepeHus He 3abyabTe HaxaTb KHOMKY Save (CoxpaHnTb), YTOObI COXpaHWUTb AaHHbIE n3MepeHun. Ons
npocmoTpa NOAPOBHBIX JaHHBIX, NOXanyncTa, Takke obpaTuTech K pasgeny «3.3 YnpaBneHne gaHHbIMU Y.
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3.2.3 TectupoBaHue ¢ ucnonb3oBaHuemM PyHKUUKN ocuunnorpadca

HaHHaa dyHKUMA NO3BONSET Nerko NpoTecTUpoBaTh HanpsikeHue akKkyMynaTopHol 6GaTtapeun. BbiGepute B
rmaBHOM MeHIo pexum Waveform; nosiBUTCA akpaH, Noka3aHHbIN Ha PUCYHKe Hke (cMoTpuTte puc. 3.2.3).

Puc. 3.2.3
3.3 YnpaBneHue AaHHbIMU

Mo 3aBepleHUN WCMbITAHUA OaHHble U3MepeHun Ans GaTapen akKyMynsTOpOB COXPaHsTCA B NaMmsTH
yCcTponcTtea. BHYTpeHHAs namMaATb aHanu3aTopa cnocobHa BMECTUTh AaHHbIE TECTUPOBaHMS He BGoree Yem nsi

100000 anemeHTOB. ELle 00 3anonHeHUs NaMsiTu yCTPOMCTBA NepeHecuTe AaHHble Ha KOMMbIOTEP, UCMOMb3ys
BHELWHUA Hakonutenb USB.

[na ynpaeneHusi BbibepuTe B rmaBHOM MeHto onumio Data ([laHHble), 3aTem NneperanTe Ha CrieayoLLmMii 3KpaH:

Puc. 3.3.1 Pwuc. 3.3.2 ons pesynbtaToB TeCcTMpoBaHus batapeu
aKKyMynsTopoB
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BbiOpaB ntobyto CTPOKY AaHHbIX U3MEPEHUIN, MOXHO LLENKHYTb KHOMKOW MbILK, YTOObI MPOCMOTPETL OAHHLIE UITK
nepenTn K Nx akcnopTnpoBaHuio Ha USB-HakonuTenb, yaanuTb AaHHble unm othopMaTMpoBaTth AaHHblE BCEX
N3MepEHNIA.

Open (OTKpbITb): HaxnmanTe aaHHy0 KHOMKY, YTOObI NPOCMOTPETh pe3ynbTaTbl TECTUPOBAHMWS, Kak MOKa3aHo
Ha pucyHke 3.3.2.

Export (QkcnopTupoBaTtb): Bbibepute Xenaemyo OMUMI0O U HaXMUTE AaHHYH KHOMKY, 4TOObl COXpPaHUTb
pe3ynbTaTbl TECTUPOBaHMA Ha BHeLHeM Hakonutene USB. MNepen BbinonHeHWeM AaHHOW onepaumn yéegutecs,
YTO BHeWHWA HakonuTenb USB HagexHo noacoeAMHeH K yCTPOWCTBY. [laHHble M3MepeHun MOXHO
nmnoptuposatb ¢ USB-Hakonutensa Ha komnbtoTep 6onee nogpobHOro aHanmsa AaHHbIX U CO34aHMs OTHETOB B
cneuManM3mpoBaHHOM NpPorpaMmmMHOM obecneyeHmu.

Delete (YaanuTb): BbibepuTe xXenaemyto onumio U HXXMUTE AaHHYO KHOMKY, YTOObl yaanuTb 3anuchb.

Format (PopmaTtupoBath): [laHHas KHOMKa UCNomnb3yeTcst ANs hopmMaTUpoBaHNs BCEX 3annMcein TECTUPOBAHUS.

NMPUMEYAHME: lMNepen yaaneHvem unv doopmaTvpoBaHmMem 3anvcein ybegutecb B TOM, UYTO COXpaHeHa ux
pe3epBHas Konusi (ecnu aTo Heobxoaumo). MNMocne yaaneHusa unu opmaTMpoBaHusi AaHHble HEBO3MOXHO OyaeT
BOCCTaHOBUT.

Ons COPTUPOBKU OaHHbIX |/|3mepeHv||7| oT BonbLuero K MeHbLUEeMY UM OT MeHbLUEero K 6onbmemy LenkHnTe Ha
HanpgaxeHune, conpoTmnerieHne nnn eMKoCTb.

3.4 YnpaBneHue cuctemou

Bbibepute B rmaBHOM MeH0 System (Cuctema), NosBUTCA 3KpaH ynpaBrneHus cUcteMon (cmotpute puc. 3.4).
MoapobHbIe MHCTPYKLUUM NPUBOOATCS HUXKE.

Puc. 3.4

3.4.1 Calibration (KannbpoBka)
[aHHas onuusa npegHasHavyeHa ans KanvbpoBkM aHanuaatopa. [ns npoBedeHus BCEro npouecca kannbpoBku

noTpebyloTcsi HeKOTopbIe crieuManbHble cpeacTea U Gonee nogpobHasi MHCTpykuus ot Kongter. MoxanyicTa,
€CInu NoHagobuTCs, CBSXKUTECH CO CBOMM MOCTABLLMKOM.
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3.4.2 Language (AA3bIK)

[aHHas onums nosBonsieT BblOMpaTb A3bIK AUcnnes aHanusaTopa. B HacToswee Bpemsi nogaepxuBaeTcst
KUTaANCKWUIA N aHrmUMnCcKkniA s3bikn. MNocne Bbibopa HaxmuTe Save (CoxpaHuTb) ANsi COXPaHEHUS UBMEHEHWIA.

Puc 3.4.2

3.4.3 Time (YcTaHOBKa BpeMeHM)

Ona yctaHoBkn gaTtbl U BpeMeHn HaxmuTte Time (Bpems). OTKpoeTcs aKpaH, MOoKasaHHbIN Ha PUCYHKE HUXe
(cmoTpuTe puc. 3.4.3). MNocne HacTponkn HaxmuTe Save (CoxpaHuTb) ANA COXPaHEHUS] U3BMEHEHWIA.

Puc 3.4.3
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3.4.4 Version (MpocmoTp n 06HOBNEHne BepCUu NpPOLLUNBKN)

Insa npocmMoTpa nHopmaumm 06 nmetoLLenca npolwmeke HaxmmTe Version (Bepcns) B CUCTEMHBIX HAacTpOKKax.
MosiBMTCS OCHOBHasi MHdopMaLunsi 06 aHanuaaTope, BKItoYas CEPUNHBIN HOMEP U BEPCUIO MPOLLMBKA.

Puc. 3.4.4a

Ananusatop BT-301 nonyyaeT 6ecnnatHoe obHoBrneHue npowwmekn ot Kongter. OBHOBNEHNE BbINOMHAETCS
npsambimM nogknoyeHnem USB-HakonmTens. MNoxanyncra, Mcnonb3ynTte Ans oGHOBNEHUS Cneayrowmin meToa;

Puc. 3.4.4b

CoxpaHuTe gBa cavina (Hanpumep, «1.3.225.txt» n «image.bin») B kopHeBom katanore USB-Hakonutens.
MogkniounTte USB-HakonuTernb K aHanmM3aTopy, HaXXM1Te JIEBYIO KHOMKY Npuv nepesanycke ycrponctea. Ha cnHem
hoHe nosABUTCH 3KpaH npouecca obHoBneHnda. OTnycTuTe KHOMKY, U 0OHOBReHne 6yaeT 6bICTPO BbINOMHEHO.
3aTtem Ha gvcnnee aBToMaTMyeckn NOsIBUTCA HaYarbHbIA SKPaH.
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4. NMporpammMmHoe ob6ecneyeHne ynpaBneHus gaHHbiMu Kongter

Bce paHHble TecTMpoBaHUA COXpaHATCA B namaTM aHanusatopa BT-301, m ux MOXHO nepepgasatb Ha
KOMMblOTEp AN AanbHenlwero aHanmsa. [na obecnevyeHus aHanu3a OaHHbIX Ha KOMMbOTEpe AOIMKHO ObiTb
YyCTaHOBMNEHO COOTBETCTBYIOLLEE NporpaMMHoe obecneveHne. 3To nporpammHoe obecrieyeHne NoMoXeT Bam
BCECTOPOHHE OLEHUTb COCTOSIHAE akkymynsaTopHom 6atapeun. [lpuknagHoe nporpamMmmHoe obecneyeHne
HaxoguTcs Ha npunaraemom USB-HakonuTene. 3To nporpaMmmHoe obecneyeHne npegHasHa4veHo 4N yCTaHOBKM
Ha KOMMbIOTEPLI C onepaumMoHHon cuctemon Windows.

4.1 YcTtaHOBKa nporpaMmMHoro o6ecnedyeHus

[nsi yctaHOBKM NporpaMMHOro obecrneyeHnsi NpocMoTpa AaHHbIX BOCMONb3YNTECh CreayoLLen npoLeaypon:

1) 3akpowniTe Bce NpunoxeHusi, paboTatoLimne Ha KoMnbloTepe (pekoMeHayeTcs).

2) T[MopcoepunnnTe K komnbloTepy USB-Hakonutenb Kongter.

3) HanauTe nanky yctaHoOBKM U ABaxAbl LENKHUTE KHOMKOW MbIwn Ha (hanne Battery Management software
V1.3.13_x86, 4TOObI 3anycTUTb YCTaAHOBKY. [Ins ucnonb3oBaHUS AaHHOrO nporpaMMHoro obecnevyeHus Ha
KOMMbIOTEPE TakkKe AorkHa ObITb ycTaHoBReHo npunoxernve .NET framework V4.0 unu 6onee nosaHen Bepcum.
Mocne 3aBepLUEHUs YCTAHOBKM Ha pabovem CTone KoMMNblTepa NOSABUTCSA SPIbIK NPUOXeHUs. Ecnn apnbik Ha
paboyem cTore OTCYTCTBYET, NPUNOXEHNE MOXHO HalnTy B MeHto Start (IMyck).

4.2 Acnonb3oBaHue NporpaMmmMHoOro obecne4vyeHus

[aHHasa nporpamma aHanu3a no3sonseT pabotaTb C aHanNM3aTopoM COCTOSIHUS akKyMynsaTOpHbIX 6aTapei BT-
301. Jliobble cosgaBaemble aHaNM3aTopoM OTYETbl ByAyT aBTOMaTUYECKN COXPaHATLCHA Ha komnbtoTepe. [pu
H806X0,IJ.VIMOCTVI MOXHO COXpPaHATb, yAanATb UK pacnevyaTtbiBaTb AaHHbIE TECTUPOBAHUA.

,U,J'Iﬂ 3anycka asaxabl LLENKHUTe KHOMKOW MbILUKX Ha Apnblke nporpamMmmebl. Ha ancnnee noaBUTCA rmaBHbIN 9KpaH
nporpammsbl, MokasaHHbln Ha puc. 4.2.a. [Ona npogonxeHns Bblbepute Resistance Tester (Tectep
CONPOTMBNEHMNS), OTKPOETCS MaBHbIA 3KpaH aHann3a gaHHbIX.

Puc. 4.2.a
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Puc. 4.2.b

[daHHble namepeHus akkymynatopHon 6atapeun ByayT pasgeneHbl Ha YeTbipe YPOBHS: KOMMNaHUs, paloH, MeCcTo
YCTaHOBKWU akKyMynaTopoB v 6aTapes akkymynaTopos. LLienkas KHONKON MbILX HA MKOHKaX B MEHIO, MOXHO ferko
006aBnATb, UBMEHATb UMW yAaNsaTb 3T Ha3BaHWS.

Bce gaHHble namepeHuii ons pasnuyHblix batapen akkymynaTopoB U gata usmepeHus 6yayT BKIOYEHbI B CIIMCOK
Ha NpaBoW CTOPOHE 3KpaHa nog ypoBHEM MECTOMOSOXKEHNS aKKyMYSTOPOB.

4.2.1 AMnopTnpoBaHune AaHHbIX

Bce OaHHble TECTMPOBAHMS COXpaHATCA B NamsiTu aHanu3atopa BT-301. Ona npoBeaeHust noapobHOro
aHanu3a AaHHble C MOMOLLBbI0 BHELHero Hakonutens USB MOXHO nepefaTb Ha KomnbioTep. [Ons npaBunbHOro
PYHKLNOHNPOBAHUSA NCNONb3YNTE TOMbKO BHELLHMI HakonuTenb Kongter.

Mepen nmnopTnpoBaHneM AaHHbIX Ao6aBbTe HaTapero akKyMynsaTOpOB, LWENKHYB KHOMKOW Mbiwn Ha Add String
(Jo6aBunTb Lenb) B MeHD. 3aTeM BBeAUTE HEOOXOANMYO MHAOPMAaLMIO, Kak MOKa3aHo B MPUMEPE HUXE:

Puc. 4.2.1a

Mocne atoro HaxmuTe File — Import Data (®ann — MnopTupoBaTe AaHHbIE), 3aTem HaxxmuTe Browse (O630p),
YTOObI UMMOPTUPOBATL AaHHbIE U3MepeHuin B popmate, Hanpumep « REMO00012.DAT». N HaxxmuTe KHOMKy Save
(CoxpaHuTtb).
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Puc. 4.2.1b
4.2.2 NMpocMOTp AaHHbIX U IKCNOPTUPOBaHME OTYeTa

ViMnopTnpoBaHHble AaHHble ByayT oTobpaxaTbcs B pasaene Test record list (Cnvcok 3anucen TecTnpoBaHust),
Kak nokasaHo Ha puc. 4.2.2a. Npn HeEOBXOANMOCTU MOXHO MMMOPTMPOBATE AOMOSMHUTENbHbBIE AaHHbIE, YAANATb
CYLLECTBYIOLLME AaHHbIE UM NPOCMAaTPUBaTh BblOpaHHbIE AaHHbIE.

Puc. 4.2.2.a

[nsi npocMoTpa AaHHbIX ABaXObl LENKHATE KHOMKOW MbILLIM HA COOTBETCTBYIOLLLEN CTPOKE 3amnMcu TECTMPOBAHUSI.
OTKpotoTca NnogpobHble AaHHble, Kak MOKA3aHO Ha 3kpaHe HWxke. [lnarpamma Ha neBow CTOpoHe akpaHa byaet
oToOpaxaTb OaTapen ¢ pasnMyHbIM COCTOSIHUEM, @ MOAPOOHbIE AaHHbIE M3MEPEHWUA KaXO4oro anemeHTa
akkymynstopa B 6aTapee GyayT nokasaHbl HAa NPABON CTOPOHE 3KpaHa.

YNoMsiHYyTble 3[4eCb €MKOCTb W COCTOsIHME OaTapeu SBNSOTCS Pe3ynbTaTOM CpPaBHEHMSI C  3TanOHHbLIM
COMpOTUBNEHNEM, BbIOpPaHHBIM Nepen n3aMepeHnem datapen.
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Puc. 4.2.2.b

MoxHo HaxaTb kHonKy View Report ([pocMoTpeTb OTYET), a 3aTEM SKCMOPTUPOBATL OTYET O TECTUPOBAHMUN B
dopmaTte Excel unu RTF, B 3aBUCMMOCTM OT NOTPEOHOCTM.

Puc. 4.2.2.c
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5. PeMOHT 1 o6cnyxuBaHue

5.1 Ouuctka

Ouuwaiite cam aHanusatop BT-301 1 ero NpuHaaneXxHOCTU MSMKOM TKaHblo, Crerka CMOYEHHONW B pacTBope
cnaboro vncTaLero cpeactea. He ncnonbayite abpasneHbie 0YUCTUTENN, PACTBOPUTENMN UMW CNIMPT, TaK Kak OHW
MoryT AechopMUpPoBaTh U 06ecLBETUTL KOPMYC MHCTPYMEHTa U €ro NPUHAANEXHOCTH.

Mocne OYUCTKU 3aXKMMOB TECTUPOBAHWUS HAMPSHKEHUA MATKOM TKaHbl, CMOYEHHOW B pacTBOpe YMCTALLEro
cpeacTsa, 04YMCTUTE MX elle pa3 BOAOW, a 3aTeM NpoTpuUTe Hacyxo. MocTapaiTech He NoOBpeanUTbL MeTannuyeckue
AeTanu 3aKMMOoB, YToBbl 06ecneunTb NX TOYHYIO paboTy BO BpeMsi TECTUPOBaHNS.

& NPEAYNPEXAOEHUE: [ns obGecneyeHus Ge3zonacHOCTM 00s3aTeNnbHO OTCOeOUHSNTE TecTep U ero
NPUHaONEXHOCTU N OTKINIOYANTE UX OT MCTOYHUKA NUTAHNS Nepes O4YUCTKOMN.

5.2 XpaHeHune

lMocne wcnomnb3oBaHus nonoxute aHanusatop BT-301 M ero npuHagnexHoCTU B KeWc. XpaHuTe Kenc B
npoBeTPMBaEMOM MeCTe Mpu NpaBUNbHON TeMMepaType 1 BnaxHocTu. CneanTe 3a Tem, YToObI HA aHanm3aTop
1 ero NpUHaanNexXHoOCTU He Nonagana BoAa, Bnara unv oHu He nogeepranucb BO30eNCTBUIO BbICOKOW BMAXHOCTW.
Ecnun nHcTpymMeHT He OyaeT ncnonb3oBaTbCs B TEYEHWE ANUTENbHOIO BPEMEHMW, €r0 NUTUEBLIA akKyMynsaTop
OypeT nocteneHHo paspskaTbCa. [Ans nogaepXaHus akkymynatopa B XopoweM pabodyem COoCTOoAHUM
nepuoguyveckn (Hanpumep, exxeMecayHo) noasapsxanTe ero.

5.3 O6cnyxuBaHue akKkymynaTopa

Mpu noctaske ¢ 3aBoga Kongter aHanmsatop BT-301 moxeT 6biTb He BbikMoYeH. [Neped ncnonb3oBaHNeM
3apsaunte ero. Bo Bpems 3apsgoku nHoukatop OydeT ropeTb KpacHbiM LBeToM. [1o 3aBeplleHun 3apsgku
WHAMKATOP CTaHeT 3eneHbIM. [onHasa 3apsaka akkymynaTopa MOXeT 3aHsaTb 5 — 6 vacos.

MPUMEYAHUE: Cnuwkom npogormkntenbHas 3apsgka He nNpuBedeT K NOBPEXOEHMIO akKyMynsaTopa, O4HaKo
nornb3oBaTento HeobXoAMMO crneguTb 3a NPOLECCOM 3apsiaku akkyMynsTopa.

Y106kl akkyMynsiTop paboTaTb ONTUMAanbHO, PEKOMEHAYETCS MOMHOCTLI0 paspsikaTb €ro U 3aTeM MOSTHOCTbIO
3apsihkaTb NPMGNM3NTENBHO YeTbipe pasa B rog,.

6. Bonpochkl n oTBeThI

B: AHanusaTop He pearnpyeT Ha BKITHOUYEHME NUTAHUS.

O: Bo3aMOXHO, paspsbkeHa akKyMmynsiTopHaa OaTtapes aHanusatopa. [logknioumTe Kk aHanusaTopy 3apsgHoe
YCTPOWCTBO M CHOBa ero BkounTe. Ecnm aHanmsatop 3apabotan, ero MoxHo 6ygeT ncnonb3oBaTb C MUTAHUEM
OT 3NEKTPUYECKON PO3ETKM Yepes aganTep, U NoAoXKAaTh, MOKA HE 3apsaMTCa BCTPOEHHBIN akkyMynsaTop.

B: lNocne BknoyeHNa aHanuMsaTop nogaeT 3BYyKOBOMW CUrHar.
O: HepocTtaTouHbIV 3apsg akkyMynsaTopa NuTaHus aHanuaartopa, 3apsavTe ero.

B: MeHto Ha aucnnee aHanvaaTopa HopMmaribHOe, HO He pearMpyeT Ha BHellHee MOAKIYeHme.
O: HepocTaTouHOe NUTaHWe aHanusatopa uiv NpoBoaa NoakoYeHbl HenpaBubHo. MNpoBepbTe NPaBUMBLHOCTb
N HaOEeXHOCTb NoAcoeaNHEHNs! NPOBOAOB.

B: Cnuwkom kopoTkoe Bpems paboThl.
O: MNpobrema ¢ akkyMynsiTopoMm, noxarnyncra, peakTuBMpymnTe ero.

B: Bo BpemMA TeCTMpoBaHNA MHCTPYMEHT «3aBUcaeT», MHOUKauua Ha aucnnee He MeHAEeTCA.

O: Cnuwkom cumnbHble BHelWHWe nomexu. OObIMHO Takoe ObIBaeT, Korga 3aXvm 3a3eMneHus KacaeTcs NUHUK,
Haxoaswencs nog HanpsbkeHnem. lNepesanycTute aHanu3aTop 1 nonpobynTe elle pas.
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7. MpunoxeHue

OTanoHHble 3HA4YeHMs A1 eMKOCTH, COonpoTunBIIEeHNA N HanpaXxeHund aKKyMyﬂﬂTOpHOﬁ 6aTape|/|:

HanpsxeHun EmkocT ConpoTtusnenu HanpsixeHn Emkoct ConpoTusnenu HanpsixeHn Emkoct ConpoTtusnenun

e b e e b e e b e

12B 0,8 Ay 120,0 MOm 12B 31,0A4 | 8,6 MOm 2B 350 Ay 0,6 MOm

12B 1,3 Ay 102,0 MOM 12B 33,0 Ay 8,4 MOM 2B 400 Ay 0,5 MOm

12 B 2,2 Ay 63,7 MOM 12 B 38,0 Ay 8,2 MOM 2B 420 Ay 0,48 MmOm

12B 3,3 Ay 55,7 MOm 12B 40,0 Ay 7,9 MOM 2B 450 Ay 0,45 mOm

12 B 4,0 Ay 46,9 MOm 12 B 60,0 Ay 6,5 MOm 2B 462 Ay 0,43 MOm

12 B 5,0 Ay 37,4 MOm 12 B 65,0 Ay 5,8 MOmM 2B 500 Ay 0,4 MOm

12 B 6,0 Ay 30,2 MOm 12 B 75,0 Ay 5,5 MOmM 2B 600 Ay 0,32 MOm

12 B 7,0 Ay 23,0 MOm 12 B 80,0 Ay 5,3 MOM 2B 800 Ay 0,24 mOm

12 B 8,0 Ay 20,0 MOm 12 B 85,0 Ay 5,0 MOM 2B 1000 Ay | 0,2 MOm

12B 9,0 Ay 19,0 MOM 12B 100,0 4,5 MOm 2B 1500 Ay | 0,16 MOm
Ay

12B 10,0 Ay 18,7 MOM 12B 120,0 4,3 MOm 2B 2000 Ay | 0,172 MOm
Ay

12B 12,0 Ay 14,4 MOm 12B 150,0 4,0 MOm 2B 3000 Ay | 0,11 MOm
Ay

12B 14,0 A4 | 13,6 MOm 12B 200,0 3,0 MOm 6B 1,3 Ay 55 MmOm
Ay

12B 15,0 Ay 13,0 MOM 12B 230,0 2,0 MOm 6B 2,8 Ay 40 mOm
Ay

12B 17,0 Ay 12,1 MOM 12B 250,0 1,0 MOm 6B 3,2 Ay 28 MOm
Ay

12B 18,0 Ay 11,4 MOM 2B 100,0 0,9 MOm 6B 4,0 Ay 24 mOm
Ay

12B 20,0 Ay 10,6 MOM 2B 150,0 0,83 MOm 6B 5,0 Ay 18,3 MOm
Ay

12B 24,0A4 | 9,8 MOMm 2B 170,0 0,76 MOm 6B 7,0 Ay 14,0 MOm
Ay

12B 25,0A4 | 9,5 MOm 2B 200,0 0,70 MOm 6B 10,0 A4 | 12,0 MOm
A4

12B 26,0 A4 | 9,2 MOm 2B 250,0 0,68 MOm 6B 110 Ay 4,3 MOm
A4

12B 28,0 A4y | 8,9 MOm 2B 300,0 0,65 MOm 6B 200 Ay 1,7 MOm
Ay
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