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1 BE3OIIACHOCTb

TM-2501 — umndpoBol MeraommeTp, NpegHasHaYeHHbI ANA U3MEPEHUs COMPOTMBAEHUA WU30ALMU
KabenbHbIX JIMHWA, NPOBOAOB, OOMOTOK TpaHchOpPMATOPOB, ABUraTenen, ApPYyrux 3SNeKTpPo- U
Te/IEKOMMYHUKALUMOHHbIX YCTaHOBOK. MaKcMmanibHOe nameputenbHoe HanpaxeHune coctasndet 2500 B
NMOCTOSIHHOIO TOKa, a AMana3oH M3MepPSAeMoro COMpPOTUB/IEHMA OrpaHuyeH BenandmHon B 1000 TOm.
YcTaHOBKa TPEX WHTEpPBa/sioB BPEMEHW MO3BOASET aBTOMATUYECKM paccuuTbiBaTb KO3DPULMEHT
abcopbunm (yBnaxKHEHHOCTM) M NonAapusaumm (ctapeHus). BosmorKHOCTb 0TOOparkeHMa BEIMYNHDBI TOKa
YyTEUKN.

Mpubop no3BonseT nNpPoBOAUTL M3MEPEHME COMPOTUB/AEHUA COEOMHEHUWA  3a3zemauTenen c
33a3eM/I9eEMbIMM 31EMEHTAMM M YCTPOMCTBAMM YPaBHMBAHWUA MNOTEHLMANOB TOKOM He MeHee 200 mA c
paspeweHnem 0,01 Om.

Bce pesynbTaTbl U3BMEPEHUIN MOMKHO COXPaHWUTL B NaMATU Npubopa ¢ nocaeaytollei nepeayeit gaHHbIX
Ha KomnbloTep.

[lna Toro 4tobbl rapaHTUpPOBaTb MpaBuAbHYO paboTy npubopa u Tpebyemylo TOUHOCTb Pe3ynbTaToB
n3mepeHuin, Heobxoammo cobaaaTh cneayolme PEKOMEHAAUNN:

BHumaHue &

Mepea pabotoit ¢ npubopom Heobxogumo u3yuntb gaHHoe PyKosoacTBO, TwaTenbHo cobnopatb
npaBwuna 3almThbl, a TaK}Ke peKomeHgauum UsrotoeuTens.

MpumeHeHue npubopa, HeCOOTBETCTBYHOLLEe yKasaHuMaAm MWM3rotosutensa, moxkeT ObiTb NpPUUUHON
NonoMKM npmnbopa n UCTOUHUKOM cepbEé3HOol onacHocTu ana MNonb3oBatens.

o [lpnbopom MOryT NoNb30BaTLCS NLA, MMEIOLLME COOTBETCTBYIOLLYIO KBaMDUKALMIO U JONYCK K
OaHHbIM paboTam;

e Bo Bpema wusmepeHuit lNonb3oBaTesNb He MOMKET MMEeTb HEernocpPeACTBEHHOrO KOHTAKTa C
OTKPbITbIMM YacTAMM, AOCTYNHbIMM ANA 3a3eMsieHua (Hanpumep, OTKPbITble MeTaN/IMyeckue
TPY6bl LEeHTPasIbHOro OTOMN/IEHNA, NPOBOAHMKN 3a3eM/IeHMA U T.M.); A obecneyeHus xopoLuen
M30NAUMN  cnegyeTr  UCNONb30BaTb COOTBETCTBYIOWYIO Chneuoaexay, nepyatku, o06yBb,
N30/IMPYIOLLME KOBPUKU U T. A.;

e Henb3a KacaTbCA OTKPbITbIX TOKOBEAYLNX YAaCTEN, NOAKNOUEHHbIX K 3/IEKTPOCETY;

e Hepgonyctumo npumeHeHue:

O M3MepuTens, NOBPeXAEHHOrO NOJHOCTbIO MW YAaCTUYHO;

O MNpPOBOAOB C NOBPEKAEHHOW U30NALMEN;

O  U3MepUTensa, MNPOAO/IHKUTENbHOE BPEMA XPaHWMBLLUMIACA B HEMNPaBU/bHbLIX YC/IOBUAX
(Hanpumep, B CbiIpOM NOMELLEHUM);

e PeMOHT npnbopa MoKeT BbIMOAHATLCA ANLLb aBTOPU30BaHHbIM CepBUCHbIM LleHTpom.

NPEAYNPEXAEHUE:

He BbINONHATb U3MepeHUs BO B3PbIBOOMNACHOW cpepe (Hanpumep, B NPUCYTCTBUMU FOPIOYMX ra30B,
napos, NbiM U T.4.). Ucnonb3oBaHMe U3MepPUTENA B TAaKMX YC/IOBUAX MOMKET BbI3BaTb UCKpPeHUe U
B3pbIB.




BHuMmaHue /l\

Hacroawee uspenne oTHocUuTcA K YHUBepcCaabHbiM U3MeEpUTE/ZibHbIM npu60paM ANAa UamepeHua u
KOHTPOA SNNEKTPUYECKUX BEJIUYUNH (Haﬂpﬂ)KeHMﬂ, CUbl TOKQ, CONPOTUB/ZIEHUNA U MOLI.I,HOCTM).

CumBsonbl, oTobpakéHHble Ha npubope:

@ Knasuwa gna BKAKOYEHUA U BbIKAOYEHNA NUTAHNA U3MepUTens.

O

A\

CO6}'IIO,£I,aTb npasuna 3awWmTbl, a TaKKe pekomeHaaumm N3rotosutens.

N3mepuTensb 3aWméH ABOMHOM U YCUIEHHOM U30AALMEN.

Mepen paboTolii ¢ npubopom HeobXoAMMO M3yuMTb [aHHOe PyKOBOACTBO, TWATENbHO

&> 750B — MaKcmaibHOe A0CTYNHOE HanpsaXeHue Ha Bxoge npubopa He A0MKHO npeBbiwaTtb 750 B
nepemeHHOro HanpsaXKeHus.

3
il

BCE YCTaHOB/IEHHbIE B TEXHUYECKMX pernameHTax TamoskeHHoro cotosa EBpA3dC npoueaypbl OLEHKM.

Ceptndukat 6esonacHocTn EBponelickoro ctaHaapTa.

3HakK O6paLLI,EHI/1FI, CBVI,EI,ETeﬂbCTBy}OLLI,VIﬁ O TOM, 4YTO NpOoAYKUUA, MAapPKUPOBaHHAA nUm, npowna

Emadm /3MepuTeNb, NpegHasHauYeHHbI ANA YTUAW3aAUMKM, credyeT nepedatb [poussoauTento. B
CcNy4yae CaMOCTOATENbHOW YTUAM3auuKM, eé cnedyeT MNPOBOAUTbL B COOTBETCTBUM C AEMCTBYHOWMMMU
NnpaBoOBbIMW HOPMaMMW.

@ CBnaeTtensctBo 06 yTBep)KAeHMM Tuna. Mameputens BHeceH B OCyAapCTBEHHbIN peecTp
CpencTs N3MepeHuni.

CAT IV 600B = MapK1MpoBKa Ha 0b6OpPYAOBaHUM O3HA4yaeT, 4YTO OHO WCMOJb3yeTcA B CeTAX
HanpaxeHuem o 600 B, oTHocuTcA K IV KaTeropmun moHTaxa.

Mepeg Hayasom W3MeEpPeHUl ybeautecb, YTO W3MepUTENIbHble NPOBOAAa MOAKAIOYEHbl K
COOTBETCTBYIOLWMM FHE3ZAM U3MEpPUTENs.

3anpeLyaeTca NoaAb30BATLCA U3MEPUTENEM C HEHALEKHO 3aKPbITbIM MU OTKPbITbIM KOHTEMHEPOM ANS
3/1IEMEHTOB MWUTAHWUSA, a TaK¥Ke OCYLLeCTBAATb MUTaHUE WU3MepPUTeNs OT BbIX APYrMX WUCTOYHWMKOB,
KpOMe yKa3aHHbIX B HacToslem PykosoacTse.




2 BKJ/IIOYEHHME ITPUBOPA U PYHKIIMOHAJI KJ/IABUIIIHA

@
O ©
®

KpaTKkoBpeMeHHOe HaXaTue KaBULWKU MPUBOAUT K BKAOYEHUIO an6opa, a

nocneayolmMe HaxaTua BKAoYaeT/oTKAoYaeT NOACBETKY Aucnies.

Ona BbIKAOYEHUA W3MepUTENa AAUTeNbHO (OKOJIo 2CeK.) yaeprKuBaiTte

KnaBuuy B Ha*XaTom COCTOAHUMN.

y,u,epx(aHme Ha)KaToOM KAaBUWM B TeyeHWe 7CeK. Bbi3bIBaET aBale‘/‘IHOG

oTKAto4YeHMe npubopa.

3 HACTPOHMKA U3MEPUTEJIA
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SET
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BKAtOUMTE M3MEPUTENDb, YAEPIKMBAA HaXKaToM
knasuwy YCT/BbIb.

Knasuwamm 4 v & ycraHoBUTE 3HaYeHME BpeMeHU GYHKLMM aBTOMaTUYECKOro

BbIKAtoueHna OFF nnun oTkaounTe 3Ty GpyHKUMIO (rOpM30HTaIbHbIE YEPTOYKM ----

). ®PyHKUMA aBTOMaTUYECKOro BbiKAlOYeHUa OFF yepe3 3azaHHOe Bpems

I'IpMBe,D,éT K OTK/IIOYEHUNIO HENUCNOJ/1Ib3YyEeMOTro an60pa.

SET

bE EP
n

Knasuwamm €@ u =
cefyloWemMy 3KpaHy HACTPOMKM  PyHKUUK

nepenante K

3BYKOBbIX coobuieHuin bEEP.

Knasnwamn 4@ v  YyCTaHOBUTb aKTMBALMIO 3BYKOBbIX COOBLIEHUI BO

BKkAtovyeHHoe ON mnum otkntoyeHHoe OFF cocTosAHue.

SET

(NEEE

Knasuwamu € y o nepentn K ¢pyHkumm FAC:
BblbOpy Ko3dduumeHToB abcopbumm wam
nosApU3aLnNn.

Knasuwamu A u & YCTaHOBUTb PyHKLUMIO namepenusa Ab nam PI.



SET

Knasuwamu €@ v W nepeittn Kk cnegyowemy

® 00 i
L 3KpaHy 06HOB/IEHNA nporpaMmmHoro

obecneyeHna nsmeputena: UPdt.

Haxkmute Knasnwy BBOA p4na Bxoga B pexum obHoeneHua. [pouecc
06HOBNEHMA NPOrpamMMHOro obecrneyeHmsa onucax B rn.8.

Mocne n3meHeHMA HaCTPOIMKM NapPaMeTPOB, MOXKHO MOKUHYTb MEHIO YCTAaHOBOK (HE OTHOCUTCA K SKpaHy
B perKnume ob6HOBNEHMA):

Haxkmunte knasuwy BBOA, 4To6bl COXPaHUTb HACTPOMKMU.
BBOA

@ nnn knasuwy CTOM/OTM ans nepexofa K 3KpaHy nsmepeHuin 6e3 coxpaHeHus
@ N3MEHEHUN.

3.1 IIpoBepka paGoTOCHOCOGHOCTHU U3MEPUTEJISI C IOMOILIbIO CUMYJIATOPA
kaoeuss CK-1

Cumynatop Kabena CK-1 npefHasHayeH ANA MOAENMPOBAHUA CONPOTUBIEHMA U30AALMUM KU CUIOBOTO
Kabens.

BHUMaHue &

MUcnbiTaTeNlbHOE HaNpPAXKEHWE He A0JIXKHO npeBbiwaTbh 1000 B.

BHumaHue

MpoBepKa paboTocnocobHOCTU U3MepUTENa He ABNAETCA 0653aTe/IbHOM.

Cumynatop Kabena moxkeT NpUMeHATbCA ANA 6bicTpoii NpoBepku paborocnocobHocTn npubopa B
pexume U3MepPeHUA COMPOTUBJ/IEHUA M30MALUM U He 3aMeHAeT NpoBefeHUs NepUuoaUYecKoi

noBepKMu.

@ @ @ Knasuwamm << uau >> nepentn K mamepeHuntio Riso (roput CBETO,D,MO,D,E%).

Mpubop HaxoANTCA B peXXUME U3MEPEHUA HANpPAKEHUA.

Haxumasa YCT/BbIB, knasnwamu 4 n Y 3apaiiTe 3HaueHMe MCMbITaTENbHOrO

yCT HanpsaxeHua Uiso.
Bblb

MNopTBepamTe BbIGOP HaxkaTem Knasuwm BBOA,.



MoakntounTe uamepuTenbHble nNposoda K
pasbémam CK-1.
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@ EE Hagnuce READY Ha Aaucnnee rosoput o
Un Vv
Uy rOTOBHOCTM NpMbOopa K U3MepPEHMUIO.
I
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Haxkmute u ygepxusaite Knasuwy CTAPT. WM3mepeHune BbINOHAETCA

© @

B TeYeHue 5cek.

®

nnn

o.e
+

HenpepbiBHO, BM/IOTb A0 OTNYCKAaHWA KHOMKKM WKW NO  OO0CTUXKEHUIO

3aMnporpammMmnpPoOBaHHOIO BPEMEHMU.

B uenax 6N10KMPOBKN U3MepeHUa HaxkmuTe Knasuwy CTAPT u yaepkuBalite B
TeyeHue 5 cek. uan Haxkmute Knasuwy BBO/M, yaepuBas HaxKaToW Knasuuly
CTAPT - nossutca cumson TLOCK pudbopmupylowwmii 06 aBTOMaTUYECKOM
M3MEPEHUM, MOC/TE YEro MOXKHO OTMYCTUTb KhaasBuwuK. W3mepeHue byaer
3aBEpLUEHO NoC/e UCTeYEHUA HanboNbLIEero U3 3aaHHbIX NAPMETPOB BPEMEHM
t1, t2 wan ts. Qns Toro, 4tobbl NpepBaTb U3IMEPEHUE AOCPOYHO UM MPEKPATUTD
€ro B C/ly4ae OTCYTCTBMA 3a4aHHbIX t1, t; MK t3 (M3mepeHne 6e3 orpaHnyeHnn

BpemeHM) ewle pas HaxkmuTe Ha KHomKky CTAPT wan CTOM/OTM.
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READY Mocne OKOHYaHMA UM3MEPEeHUAa CcpaBHUTe

pe3ynbTaT Ha Agucniaee C BbICTAB/IEHHbIM
3HayYeHnem CK-1

CUMYNATOpPA cornacHo

cobpaHHoOI cxeme.




4 W3MEPEHHA

4.1 H3MepeHHe CONPOTHUBJIEHUSA U30JIALNUA

BHumaHue &

N3mepaemblii 06BEKT He A0/1KeH HAaXO04UTLCA NOA HaNpPAXKeHUeM.

MpumeuaHune:

Bo Bpema uamepeHusa, 0cobeHHO, 6OAbWIKX COMNPOTUBAEHUIA, HeobXxogumo cneguTb, 4YTOOGbLI
M3meputenbHble NPOBOAa U 30HAbI (3a)KMMbl KKPOKOAWANY») He conpuKacanucb APYr ¢ APYrom, Tak
KaK B pe3y/nbTaTe MPOTEKAHUA MOBEPXHOCTHbIX TOKOB pe3yibTaT U3MEPEHUA MOXKeT MNoNAyuuTb
[ONONHUTENbHYIO NOrPeLLIHOCTb.

4.1.1 /IByXnpoBOJHOe U3MepeHHe

@ @ @ KnaBuwamm << uam >> nepentu K usmepeHuto Riso (roput CBeTop,MOp,E%).

Mpnbop HaXOAMUTCA B PEKMUME UIMEPEHMNA HAMPANKEHUA.
Haskmman knasuwy YCT/BbIB MOKHO nepentu K BblBOPY W3MEPUTE/bHOro
@ CCD Hanpsxeunsa Uso ¢ warom 100 B, BpemeHn pna pacyéta KoapdpuumeHToB
BuiB abcopbumm/nonapmsaumm  t;, t, t3 M uMHTEpBana MeAay TOYKaMmu

XapaKktepuctmku ChA.

° e Knasuwamv 4 1 § 3agaiiTe 3HaueHne UCMbITaTeNbHOrO HanpsxeHus Uiso.

@ Y NOATBEPAMTE €ro HaxaTheM Knasuwm BBOA

WAM NPOJO/IKUTE HaaTMeM Knasuwwu WP 1 nepeiiauTe K YCTaHOBKE BPeMEHM
o A8 YyCTaHOBKU KoadduumeHToB abcopbumm/nonapmsaumm.

SET

C nomouwpto knasuw 4 u ¥  3agante

3HaueHWe ti, 3aTem Haxkumas Knasuwy B
-y s o

ty J' ' nepenauTe K ycTaHoBKe tp, a MOTOM ts.

o T
SET

{hﬂ yCTaHOBKe WHTepBana BpemeHn ChA gns

Cnep,yrom,ee HaXaTtune » BbI3bIBaET NnNepexon K

CHATUA XapaKTepmncTKkn Riso.
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@ ° ° Knasnwamu 4 n@ yctaHosuTe 3HaYeHne mnHTepsana (15, 30, 45 wam 60 cek.).

FOpU30HTa/IbHbIE YEPTOYKM 03HAYAKOT OTCYTCTBUE CHATUA XapPaKTEPUCTUKN.

@ @ Haxkmute Knasmuwy BBOJA, u4TObObl COXPAaHWUTb HACTPOMKM WAM  KNasBuLy
U CTON/OTM an1a Bbixoaa 6e3 coxpaHeHUA U3MEHEHUN.

Moakntounte U3mepuTenbHble nposopja

COTNACHO PUCYHKY.

25008
+ “CATIVG0OB G

B[ [1]]
L ogm 6 g .
" " %
" JEE Hagnuce READY Ha gucnnee rosoput o
n '
Uy roTOBHOCTM NpMbOopa K U3MepeHuto.
i
LIl
LA\

Haxkmnte wn ypepxusanite kKnasuwy CTAPT. WM3mepeHue BbINOHAETCA

@ % HenpepbiBHO, BM/1I0OTb A0 OTNYCKAaHMA KHONKM WA  NO  AO0CTUXKEHUIO
3anporpaMmmMmmnpoBaHHOIO BpeMeHMN.

B uenax 6N10KMPOBKN U3MepeHua HaxkmuTe Knasuiny CTAPT u yaep»kuBaliTe B

@ TeyeHue 5 cek. unn Haxkmute Knasuwy BBO/M, yaep:KuBas HaXKaToWl KaaBuuly
L CTAPT - nossutca cumson T EOCK ,udpopmupylowmii 06 aBTOMaTUUECKOM

B TeYeHMe 5CeK.  p3mepeHMM, MOCAE YEro MOXKHO OTNYCTUTb KAaBUWMW. M3mepenue 6yger
nmm 3aBepLIeHO Noc/e uctedeHma Hanbonbllero 13 3aflaHHbIX NAPMETPOB BPEMEHMU

% t1, t2 wan ts. Ona Toro, 4To6bI NpPepBaTb U3MEPEHME AOCPOYHO MAN NPEKPATUTD

+ €ro B C/ly4ae OTCYTCTBMA 3agaHHbIX t1, t; MK t3 (M3mepeHne 6e3 orpaHnyeHun

BpEMEHMU) eLle pa3s Haxkmute Ha kHonKy CTAPT nau CTOMN/OTM.

[T}
g8 L L LI Bua sKkpaHa BO Bpems namepeHus. @ LocK
B L 106 30 N .
&.*‘N‘“ % g O3HayaeT, 4YTo MAET  aBTOMaTU4ecKoe
@ U;SOESIE A t I'IL'E M3MepeHMe T.e. 3anyweHoe C MOMOLLbH
v @ LocK u

Riso Knasuwm BBOA wamM npu  Haxatmm U
S vaepumBaHmn Knasmwmn CTAPT B TeyeHue

_'Ll L' npnbansnuTensHo 5 cekyHAa.
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S[ [}
auEE
A 705,
A ﬁ o Haskumasa  knasuwy YCT/BbIB, MOHO
t nl "
I 5 I“" @ Lock u"'E NepekItoYnUTbCA K OTOOpaXKeHUto 3HavyeHus
RIEC)
-‘ '-“- GO TOKa yTeuku Iy
-, B,
L

Mocne OKOHYaHMA nnn npepbiBaHUA

&1} M3MEpeHUs, Ha AUCTIee MOXHO CUYUTaTb
"---1' ; OT06
“‘_“ o o_te sig pesynbTaT. OTOBPaKalOTCA pesynbTaTbl BCeX
R READY] 3 o

> M3MEpPEHU, KoTopble 6blIM  MpoBeaeHbl
Uiso t nl "

@ 535\, ul'ls (Takke B CAyyae npepbiBaHUA W3MEpPEHUS,

R

'3“-"- GO Hampumep, MO ucTeyeHnn 60 cek.). Ecaw

-|'-'l' npubop  MNepekNloUMNcA B COCTOAHUE

RAS LS FOTOBHOCTM, TO PE3yNbTaT U3MEPEHUA MOXKHO

BOCCTAHOBWTb Ha 3KpaH Knasuwein BBOA,.

Knasuwamm « n » MOXHO MPOCMaTpMBaAaTb OTAE/IbHbIE COCTaBaAlOWMNE

pesynbTaTa B NOpsAAKe:
e [Ipn nsmepeHumn KoadoduumeHTa abcopbumm:
Rt2 > Iit2 2 Rt1 & Iit1 = Riso 2 I > Ab2 - Abl - Rtz - Iit3 & Rta.
@ o o e [pu namepeHun koadpduLmneHTa nonapusaLmm:
Rtz Itz > Rt1 & Iit1 > Riso > I = Pl - DAR - Rtz - itz - Rta.

B cnyyae npepbiBaHUA WM3MeEpPeHUIt OTObpaKkaloTCs YacTUYHble pPe3y/bTaTbl
M3MepeHUiA, KoTopble 6blAM NpoBeAeHbl, a TaKke ---- (Npoyepku) Aans
M3MepeHuid, KoTopble He Bblin caenaHbl.

BHuMmaHue &

Mpu namepeHunAax conpoTUBNEHUA U30AALUM Ha 30HAAX U3MEpUTeNIbHbIX NPOBOAOB npu60pa TM-

2501 npucyTcTBYyeT onacHoe HanpsaXeHue ao 2500 B.

BHuMmaHue &

KaTteropuuyecku 3anpeLiaertca OTKAIOYEHUE U3MepUTeNIbHbIX NPOBOAOB A0 3aBepleHUA U3MepeHus
conpotuBsieHna U3OoNAUUN. 310 CO03paéT OMacHoOCTb nopa>XeHnAa BbICOKMUM HanpaXXeHunem wu
UCKNI0YaeT BO3MOXXHOCTb CHATUA OCTAaTOYHOIO 3/1IEKTPUYECKOro 3apaaa c uamepaemoro obbekTa.

e  BbiKNOYEeHNE BpeMeHU t; NPUBOAUT TaK¥Ke K OTK/IHOUEHMIO BPEMEHMU t3 (ti<t <ts).

e CekyHoomep obpaTHOro OTCYETA BPEMEHM M3MEPEHMA 3aMyCKAETCA B MOMEHT CTabunmsauum
HanpaxeHna Uiso.

e CoobuieHue LIMIT o3HauyaeT paboTy C orpaHuyeHuem TOKa npeobpasosatens. Ecam ato
COCTOAHUE coxpaHaeTca B TedeHue 20 ceK. U3MepeHue ocTaHaB/IMBaeTcA

12



e Ecnu Talimep AoxoguT 40 NPenyCTaHOBEHHbIX 3HAUYEHUI (3HAUYEHUA BPEMEHMU ty UM BPEMEHHU
XapaKTepPUCTUKM), TO B TeyeHWe 1 ceK. Ha mecte Uiso OTOBpakaeTca CMMBOA 3TOW TOYKM M
BblAAETCA AJIMHHbIN 3BYKOBOM CUTHA.

e Bo Bpema namepeHUa MUTaeT KENTbI CBETOANOA,

e [locne OKOHYAHWUA WM3MEPEHUA, NMPOUCXOAMUT Pa3pAsd EMKOCTU U3MEePAEMOro ob6bekTa MyTém
3aMblKaHUA pa3beémoB Riso+ M Riso- conpotmBneHnem HomuHasiom B 100 KOm. OTobGparkaetcs
cooblweHne «diS». He oTcoeguHANTe U3MepuUTENbHbIE MPOBOAA L0 MOJHOIMO OKOHYaHUSA
pa3paakm obbekTa.

e Ecnm npu npocmoTtpe pe3ynbTatoB Ha Knemmax Risp noAsnsaetca HanpsaxeHwe, ceetogmon Riso
6yfeT MUraTb KpacHbIM LLBETOM, KpPOMe TOro, BblpabaTbiBaeTcA ABYXTOHaNbHbIA 3BYKOBOM
CUrHan.

B c/iyyae w3MepeHMs CONPOTUBIEHUS M30AAUUWU CUNOBbIX KabenbHbIX NWMHWUIA, HYKHO M3MepATb
COMPOTUBNEHME MEXKAY KaXKOON KWAOM M OCTaNbHbIMW, HAaKOPOTKO 3aMKHYTbIMU M 33a3eMIEHHBLIMM
(pycyHOK HUXKe):

L1
L2
L3
N

PE

DononHutenbHaa nHGopmauua, otobpaxkaemasn Ha agucnnee

A Hanunuune HanpsaKeHUsA Ha Knemmax nsmepuTenbHoro npmbopa.

Ha nccnegyemom ob6bekTe NpUCYTCTBYET HanpsaXKeHue nomex 6onee 25
NOISE! B, HO meHee 50 B. MiamepeHne BO3MOKHO, O4HAKO, MOXKET BO3HUKHYTb
O0NONHUTEeIbHAA NOrPeLHOCTb.

Hagnucb READY wucuesaer,

CBETOANOA, TOPUT KPACHbIM
Ha uccnegyemom obbekTe NpUcyTCTBYET HAaNpsAXKeHUe nomex 6onblie 50
LBeToMm, CAblWeH
. . | B. U3amepeHuns brokupytoTca.
OBYXTOHaNbHbIA  3BYKOBOW

CUrHan
LIMIT 11 BkntoueHune TOKOBOTO OrpaHuyeHuma. MNoasneHune cMmBOa
COMPOBOKAAETCA HEMPEPbIBHbIM 3BYKOBbIM CUTHA/IOM.
Mpoboit wusonaumm o6beKTa, M3MepeHMe npepbiBaeTca. Hagnucb
’J ) E nosasnaetca nocie cumsona LIMIT 1!, octaBasack B TedeHue 20 cekyHa, B
(L

PEXMME M3MEPEeHMA B C/yyae, KOraa HanpssKeHue paHee A0CTUMO

HOMWHA/IbHOIO YPOBHA.
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udEt , csetoamos Riso

MUraeT KpacHbIM LIBETOM,

Bo Bpema mM3amepeHWA MNOABUAOCH NepeMeHHOe HanpsaXeHue WAn He
yhanocb paspaauntb obbekt B TevyeHue 30 cekyHa. HEMEANEHHO

CAbileH ABYXTOHANBHBIN | 1006 nuHWTE M3MepHTENbHBIE NPOBOAA.

3BYKOBOI71 CUrHan

4.1.2 TpéxnpoBoaHOe U3MepeHHe

[na Toro 4To6bl UCKAKOUUTL BAUAHWE NOBEPXHOCTHbLIX TOKOB MPU M3MEPEHUN COMPOTMBAEHUA 0BMOTKM
TpaHchopmaTopa, HEOHXOAMMO UCNONb30BaTb TPEXNPOBOAHBIN METOL U3MEPEHWA.

Mpu nsmepeHnr HeoHXOAMMO NOAKNOUYNTL Pa3beM G K Kopnycy TpaHchopmaTopa.

R|so'
[ ]
Rou-= 1

2
A\
2N

+ caTveos G -

Mpyn M3MepPEeHUN CONPOTUBNEHUN MEXKAOY KUNOK Kabena M 3KPaHOM, BAMAHWE MOBEPXHOCTHbIX TOKOB
(ocoboe BAMAHME OKa3bIBAOT MPU CAOMKHbLIX MOrOAHbLIX YCNOBUAX) YCTPAHAIOT COeAMHEHMEM KyCOuKa
meTananyeckoi ¢posbru, HaBUTOro Ha U30AALMIO U3MEPAEMON XKUJbl, C pasbémom G.

OBONOYKA KABENA
METANMMYECKA A DONBIA, HABWTAA HA MIONALMIO XM NbI

NPOBONALR A HIANA

cont

7y
ZN

25008
+ CATIV600E G

Takum ke cnocobom noakaoyaeTcs pasbém G Npu U3MepeHUn ConpoTUBEHNA MEXKAY ABYMS XKUaMU
K TpeTei, He yyacTByloLLEel B NpoLecce M3mMepeHuns.
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4.2 Hu3KoBOJIbTHOE HU3MEpEHHE COIMPOTUBJ/ICHUA

4.2.1 H3MepeHUe CONPOTUBJIEHUA 3ALIUTHHIX IPOBOJHUKOB M YPaBHUBAKIIUX NOTEHIHAJI
coeJMHEHU TOKOM * 200 MA

Knasuwamm << uauM >> nepentm K usmepeHuio Rcont (roput

®
@ @@ cseToamos ). Mpnubop HaxoAUTCA B peXume U3MepeHus

HanpAaxeHwuAa.

-

READY/
" SI Hagnunco READY Ha aucnnee roBOpUT O FOTOBHOCTHU
n \
Rcont npubopa K nsmepeHuto.

@ MoaKnounTe U3MEPUTENDL K UCCeAyeMOMY 0ObeKTy.

3anycTute nsmepeHue Bpy4Hyto, knasuwei CTAPT.

2500:B'
+ —CAT.IV-600B= G

@ CuuTaiite pesynbTar.

Rconr
N
.'- - Q

@ Ona 3anycka ciegylolwero usmepeHua 6e3 OTCOeAMHEHMA U3MEPUTE/bHbIX
NpoBOAOB OT 06beKTa, Haxkmute CTAPT.

[ononHuTtenoHaa nHopmauus, oTobpakaemasn usmepurenem

Ha wuccnegyemom 06bekTe NPUCYTCTBYET Hanps)KeHWe MNOMEexX.
NOISE! MN3mepeHMe BO3MOXHO, HO C [AOMNOJIHUTE/IbHOM MOrPeLHOCTbI,
YKa3aHHOM B TEXHWUYECKUX AaHHbIX.

UdEl‘ , csetogmos,  Rcont
MUraet KpacCHbIM UBETOM, Hal'lpﬂ)'KEHme nomex 6onble AONYyCTUMOro 3HadeHwunAa, wnsmepeHue

CblWweH  ABYXTOHasbHbIW, | BaoKupyeTca.
3BYKOBOM CUTHa.
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4.2.2 KomMneHcaluus COIPOTUBJIEHUS U3MePUTE/IbHbIX IPOBOLOB

YT106bI UCKAOUYNTL BAUAHNE CONPOTUBNEHNA N3MEPUTE/bHBIX MPOBOAOB Ha pe3ynbTaT u3mepeHns Reonr,
MOXHO MPOBECTU MX KOMMEHCaLUMo (aBToMmaTuyeckoe obHyieHne).

@
B pexume Rcont (roput csetoamopg W) HakmuTe Knasuwy YCT/BbIB ans
yer
@ BbiG nepexoaa K aKpaHy aBTOMATMYEeCKOro 06HyeHMUA CONPOTUBNEHNA U3MEPUTE/bHBIX

npoBoOAOB.
Hagnuco READY Ha aucnnee rosoput o
1 d roTOBHOCTM NpMbopa K U3MepeHuto.
3aMKHUTE MeXay coboit M3mepuTenbHble
o caislsos::s G I'IpOBOLI,a
@ @ Haxmute knasuwy CTAPT.
Muratowana Hagnuce AUTO-ZERO, cBnaeTenbCcTByeT O
T L, A ) i y
OYHKUMM  MEeHI0  KanubpoBKM  M3MepUTEsNbHbIX
READY npoBOAOB.
o 3
@ " v DYHKUMIO KanMBPOBKM M3MEpPUTE/IbHbBIX MPOBOAHMKOB

[OCTyNHa TONbKO AnA pexuma Rcont . KomneHcauma
- o o = o
AEeNCTBYET TaKXe nocne BblKAKYeHUA M NOBTOPHOro

BK/IlOYEHUA Npubopa.

Ons oTMeHbl KOmnNeHcauuu (BO3BpaT K 3aBOACKON KannmbpoBKe) HEobXOoAMMO BbIMOAHUTb
@ YKa3saHHble Bbllle AeiCTBMA C Pa3sOMKHYTbIMW W3MepUTeNbHbIMW MNPOBOAAMM, Ha MecTe
pesynbTaTa nosasuTca Haanucb oFF (KomneHcauma conpoTUBAEHUA NMPOBOAOB OTKAOYEHA).

@ (ﬁD Bo3Bpar K 3kpaHy n3amepeHns Reont BO3MOKEH Nocae Haxatua Knasuwmn YCT/BbIb.

4.3 HN3mepeHMe HaNpsSKEHUA

KnaBMwamm << uamM >> MOXKHO MepenTu K caepyrowen GyHKuMM npubopa,

@ B
nU3MepeHuto U (ropuT 3enéHbiit CBeTo,u,MO,u,GB). MNpubop Haxoautca B

peXnme namepeHna HanpAaXKeHua.
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@ MoAKNoUUTb npubop K UCTOYHUKY
HanpAKeHnA.

(L1}

@ M3mepeHre NPoncxoamT HENpPepPbIBHO.
Un
1
~ 1IN
L L

[ononHuTtenoHaa nHopmauus, otobpakaemasn usmepuresem

> 7508B, csetoanos,
MUraeT KpacHbIM LgeTom, | MpeBbileH nsmepuTenbHbI AnanasoH. HanpaxeHue 6onblue
ABYXTOHa/bHbIN 3ByKoBOK | gonyctumoro. HEMEAOJ/IEHHO oTcoeanHute nsmepuresibHble NpoBoaa.

CUrHan

~ B cnyyae obHapyrKeHMA NnepeMeHHOro HanpaXeHus, Ha ancnaee
NOSIBNAETCA CUMBOJ «~», B C/lydae 0OHAPYKEHMA NOCTOAHHOIO
HaNpPAXEHUA «—» ANA OTPMLATENbHOW NOAAPHOCTU UM HUKAKOTO
CMMBO/Ia A1A NONIOXKNUTENBHOM NONASPHOCTH.

5 MAMATH PE3YJIbTATOB U3MEPEHUI

N3meputenn TM-2501 ocHaweHbl NnamaTblo, pasgenéHHon Ha 10 Bank no 99 adeek Cell. brarogaps
OVMHAMMWYECKOMY pacnpeneneHunio NamATH, Kaxaana AYerKa MOXKET CoaeprKaTb pasIMYHOe KOJNYecTBO
OTAENbHbIX pe3ynbTaToB, B 3aBUCMMOCTM OT noTpebHocTeil. ITo obecneunBaeT ONTUMAaNbHOE
NCMoNb30BaHWE NamMATU. KarKablil pe3ynbTaT MOXHO COXPaHWUTb B AYElKY C BblIOpaHHbIM HOMEPOM U B
BblbpaHHOM Bank, 6narogapsa yemy nosib3oBaTe/lb MOXKET MO CBOEMY YCMOTPEHMUIO Ha3Ha4YaTb HOMepa
AYeeK ANA OTAEeNbHbIX TOYEK U3mepeHusA, a Homepa Bank gns oTaenbHbiXx 06HEKTOB, BbINOAHATbL
n3mepeHuns B 1t0H6OM nopagKe 1 NOBTOPATb UX 6€3 NOTEePU OCTANIbHbIX AAHHbIX.

MamaTb pe3ynbTaToB U3MEPEHUI HE CTUPAETCA NOC/IE BbIKAOYEHUA NPUHOPaA, NOITOMY OHU MOTYT 6bITb
CUYMTaHbI NO3Xe UM NepeaaHbl Ha KOMMbloTep. He meHaeTca TakyKe Homep Tekyuwen aueikn Cell n Bank

namsaTu.
MpumeyaHua:

e B o0pHON AYeliKe MOXHO COXPaHUTb pe3ynbTaTbl M3MEPEHWN, BbINOJIHEHHbIX A/A BCex
N3MepuUTENbHbIX QYHKLMIA, Kpome Ux,
e [locne BBOAA pe3y/ibTaTa U3MepPeEHUA HOMEP AYEMKM aBTOMATUYECKM YBENNUYMBAETCA.
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° PeKOMEH,EWETCFI CTepeTb NaMATb NocCsie CYUTbIBAHUA OaHHbLIX UKW nepen BbiNOJIHEHNEM HOBOM

cepumn M3MepeHMV1, KOTOpble MOTYyT 6bITb 3aNMCaHbl B Te e AYENKM, YTO U npeabiaywme.

5.1 3anuch pe3y/ibTaTOB U3MEPEHHI B MaMSTh

© ©

Bank Cell

04 33
CED

[ [ [}
II

.
““ ) L "

Bank Cell

53, i

ISO

anne
, .ll.l

RCONT

G [ [ [
Bank Cell
||.|E
Riso Rconr CED
r - - -‘
L - ‘.

MNocne BbINONHEHMA U3MeEPEHMA HaXXmnTe Knasuwy BBOA.

Aueika cBobogHA.

fluelika 4acTMYHO 3aHATa pe3ybTaTtom TOIO
e Tnna, 4YTo U BBOAMNMOE 3HaYeHuUe.

flyellka YaCTMYHO 3aHATA  Pe3y/bTaToOM
Apyroro Tuna, 4Y4em BBOAMMOE 3HayeHue,
oTObparkatoTCa CUMBO/bI TUMOB W3MEpPeHUA
3aMMCaHHbIX BEJINYMH.

flueka nosHOCTbIO 3aHATa, 0T06pa)KaPOTCFI
CMMBOJIbI TUNOB U3MeEpPEeHUA 3aNUCAHHbIX
BEe/INYUH.

o o Ucnonb3ya knasuium €y B MoxHO NPOCMOTPETb pPe3y/bTaTbl, 3aNUCaHHbIE B

BblOpaHHOM AYelike.

Y106bI M3MeHUTb Homep aveliku Cell nan Bank Heobxogmmo:

@ ° ° Mpu Mmuraowem Homepe Aveitkn ¢ nomoublo knasuw A n § ycraHosuTe

Tpebyemblii HOMep AYENKMU.

> ®
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Knasuwamv 4 n & ycraHosute Tpebyembliii Homep Bank namatu.

Mocne Bblibopa, cooTBeTcTBytowero Bank u aueikn Cell, HaxkmuTe Knasuwy
BBO/, uTobbl 3anucaTtb pesynbTaTt B NamsTb.

Haxnmaa knasuwy CTOM/OTM MOMKHO BEPHYTbCA K 3KpaHy M3mepeHun bes
3anucu.

Bank Cell v
Il:I"" 33 Mpn nonbITKe 3anuUcU B 3aHATYIO AYEnKy
.'" "- CED noAasuTCA NpeaynpexkaeHune.
- a
LILIL)

©©,©

MpumeyaHumsa:

Haskmute knasuwy BBOJ, 4T0o6bl nepesanucatb pesynbTtat uam CTOM/OTM,
yTObbI OTKa3aTbCa U BbiIbpaThb gpyryto Adeiky Cell unn Homep Bank.

e [locne nposeaeHMA U3MepPeHns pesy/bTaT Ha Aucniee oTobpaxKaerca 40 MOMEHTa:

O  W3MeHeHUA GYHKUUKN U3MepeHUs;

o cpabaTbiBaHMA aBTOMaTUYeCKOro oTkaoueHns OFF;

O ObHapyXeHus usmeputesiem HanpsKeHusa nomex > 50 B;

e  BbINoNHEHUA 04HOTO U3 CNedyHoLLNX AeNCTBUIA:

O nepexoza B PEXMM BOJIbTMETPA Noc/ie HaxKatua Knasuwm CTON/OTM;

O BbINOZIHEHUA CneAyOWeEero USMepeHuns;

O 3anuncu B NaMATb.

e T[locne nepexoAa B PEXUM M3MEPEHMA HAMPAMKEHUA nocne Haxkatua knasuwmn CTOM/OTM man

3anucK B NamATb, MOXXHO BbI3BaTb Noc/aeAHUI pe3yabTaT Knasuweit BBOA.

e B namaTM 6ypeT coxpaHATbCA Habop pesynbTaToB (OCHOBHOW WM AONOJHUTE/bHbIE) AaHHOM

N3MepPUTENbHOM YHKLUUM U 3aaHHbIE NAapPaMeTPbl MU3MepPeEHUA.

5.2 IIpocMoTp coAEepKUMOro NaMsATH

© VO
00

KnaBuwamm << nam >> nepengute K GyHKUMM npocmoTpa namsatn: MAMATb

L
(roput cBeToamog, ).

Knasuwamu 4@ y W MOXHO NPOCMOTPETb pPE3YANbTaThl, COXPAHEHHblE B
BblOpaHHO AYelike.

Y106bI UISMEHUTL HOMEP AYENKN NN BaHKa Heobxoanmo:

® Q¢

Mpu muraolem Homepe AdelikM ¢ nomolblo knasuw A n W ycraHosuTe
Tpebyemblii HOMep AYENKMU.
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© @

Haskmute knasuiy YCT/BbIb — muraet Homep Bank.

@ ° ° Knasuwamv 4 n & ycraHosute Tpebyembliit Homep Bank namatu.

MpumeyaHuma:

e Bo BpemAa npocmoTtpa usmepeHua Riso Ha aucnnee B none gaAa OTCYéTa BDEMEHM/I'IaMﬂTM

nooyepegHo oTobpaxkatoTca Homepa Bank, suelkn n Bpemsa M3mepeHUs, B KOTOPOE AaHHbIN

pe3ynbtart 6b171 3aHECEH B NamATb. ITO OTHOCUTCSA KO BCEM n3mepeHnam Riso n IL.

e Knasuwein CTOM/OTM MOXHO cpasy nepenTM K OTOOPa’KeHW0 OCHOBHOM COCTaBAAOLLEN

pesynbTaTa.

5.3 YpaasneHue cOXpaHEHHBIX JAHHBIX

MOXHO YAanuTb CoAePKMMOEe BCEN NamATU UK OoTAeNbHbIX Bank.

5.3.1 Ypaanenue Bank namsaTu

ol <>

Knasuwamm << mam >> nepengute K GyHKUMM npocmoTpa namsatn: MAMATb

(roput cBeToamon, ).

Lguus gy
92 -
Bank Cell

al [[ [}

510
0301
[MEW]

i1 o
I

o[ []]

Bank Cell
ui--
[ MEM ]

®

Haxmute Knasuwy BBOA,.

dtl

ELLLL

Bank Cell

-
P
Lonr
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3apante Homep Bank, KoTopbin cneayet
YA43ANNTb, COrNACHO NYHKTY 5.2.

YctaHoBuTe HoMep AYenkm Cell Ha «--».

Homep A4YeliKM MeHAETCA Ha «--» U
nossnsaetca Hagnuce dEL, curnanusupyrowan

0 FOTOBHOCTM K yAaNeHUIO.

. r
Nossmsimiica 3Havox 4 u wagnucs Lok,
AaBnAeTcA TpeboBaHMEM 1A NOATBEPKAEHUA
yaaneHus.



BHOBb HaxkmuTe Ha Knasuwy BBOJ, ana yaaneHus soibpaHHoro Bank.
@
nnm

OTKa3aTbCa OT YAaNeHUA MOXKHO Ha)katuem Knasuwu CTOM/OTM.

:

cay
l::g

Cogepunmoe Bank namatu 6110 yaaneHo.

5.3.2 YpajsieHue Bce¥ naMsTH

@ @ @ KnaBuwamm << uam >> nepenaute K GyHKUMM npocmotpa namatu: MAMATb

(roput cBeToamos, ).

L.,
0, ¢ -- N Ty
Bank Cell
na ni
@ u IILIIIEI; YcraHosuTe Homep Bank Ha «--».
RCQNT

I

ol [ ]|

Homep Bank un aueiku Cell meHseTca Ha «--»,

Bank Cell
EJ -- nossnsetca Hagnuck dEL curhanmsmpyrowan o
- CED rOTOBHOCTU K YAQNEHUIO BCEro COAEPHKUMOro
.‘ L l namaTu.
L L
@ Haxmute Knasuwy BBOA,.
B[]
N r
I Bank Cell MosABMBLUMIACA 3HAYOK A M Haanucb Ll:lrlF,
dEL ul-- asnaeTca TpeboBaHMEM ANA NOATBEPXAEHMA
.‘ ' yoanenus.
- '.
Lo

BHOBb HaxkmuTe Ha Knasuwy BBOL, ana yaaneHua sbibpaHHOro 6aHkKa.
®
nnu

OTKa3aTbCA OT yAaNeHUA MOXHO HaxaTuem Knasuwmn CTOMN/OTM.
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Bce cogepknmoe namatu 6b110 YAaneHo.

6 IIEPEJAYA JAHHBIX

6.1 KommieKT 060py/0BaHUsA AJIA paGOThI C KOMIbIOTEPOM

[na noaxnoyeHMs u3mepuTena K KomnbloTepy notpebyetca Kabenb USB M cooTeeTcTBylOLWEE
nporpammHoe obecneveHue. Ecnv nporpammHoe obecneyeHne He 6bII0 KynaeHO BMmecTe C
YCTPOMCTBOM, €r0 MOXKHO Npunobpectn y NMponssoanTens nam aBTopu3oBaHHOro ANCTpMbbloTOopa.

Moapob6HY MHPOPMALMIO MOXKHO NOAYYUTL y NponsBoaUTENA U UCTPUOBIOTOPOB.

MpumeyaHue:

Mpu nonbiTKe ycTaHOBKM ApaiiBepoB B 64-6uTHOII onepaumoHHon cucteme Windows 8 moxket
noABUTbLCA coobLieHmne: «YCTaHOBKA He yaanacby.

MpuumHa: B cucteme Windows 8 cTaHpapTHO BKAlOYeHa 6/10KMPOBKA YCTaHOBKU ApalBepoB, He
MMmeoLWmUX Ludposyto NoANUCH.

PeweHune: HeobxoamMmo OTKAOUUTD NpoBepKy uudpoBoh nognucu gpausepoB B ONepaLMOHHOM
cucreme Windows.

6.2 Ilepeaaua gaHHbIX N0 Ka6eao USB

@ @@ Knasuwamm << wam >> nepengute K yHKUUM
npocmotpa namatv: TAMATD (ropuT cBeToanos, %).

(111}

r MoakntounTte Kabenb ot nopta USB KomnbloTepa K
@ PL pasbemy USB wusmeputena. Ha pgucnnee npubopa

. 'Eh oTobpasmnTca coobuieHne USB.
L

@ 3anyctute nporpammy «SONEL Reader» ans cBasu ¢ usmeputenem u caegymTe ykasaHUAM

nporpammHoro obecneyeHus.

7 OBPABOTKA PE3YJIbTATOB U3MEPEHUH

MonyyeHHble W 3anucaHHble B NamATb Npubopa [AaHHble WM3MEPEHWI MOMKHO NpocMmaTpuBaTb M
aHanu3npoBaTb C NnomoLLbio nporpammbl «SONEL Reader». MNMpu namepeHunn Riso B NnpesonpenenéHHbIin
nHTepsan BpemeHn ChA, no3BonfeT MNO/Ab30BATENO NPOrpammbl MOCTPOUTb TPAPUK M3MEHeHUA
CONPOTUBAEHUA M TOKA, Kak QYHKLMN BPEMEHM.

22
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8 OBHOBJIEHHE IIPO'PAMMHOI'O OGECIIEYEHHUA

SET
B cooTBeTcTBMM C yKasaHUAMM 1.3 JaHHOrO
@ H'.:IIL.I PykoBoAacTBa, HEOOXOAMMO BOMTU B PEXMUM
o obHOBNEHUA nporpammHoro obecneyeHus
“L' .“. nsmepurens.
L L
@ MNogKkntounTe Kabenb oT nopta USB KomnbtoTepa K pazbemy USB nsmepurtens.
@ 3anyctute nporpammHoe obecneyeHne «SONEL Reader» pns obHoBieHuA

NPOLUMBKM U3MEPUTENA U CAeayiTe YKasaHWAM Nporpammsl.

9 IIUTAHME UBMEPUTEJIA

9.1 KOHTpOJIb HANPSI2KEeHUA NUTAHUSA

TeKyWwmii ypoBeHb 3apAaa akKyMmynaTopa 0603Ha4YaeTcs CMMBOJIOM B BEPXHEM NPABOM YIy gUChnes:

E|Illl: AKKYMYNATOP NOJHOCTbIO 3apAXKeH.
El:: AKKYMYNIATOP Pa3pArKeH.
BO3MOXHO TO/IbKO U3MEpeHMe HanparKeHus.

LI

AKKYMYNATOP MOJHOCTbIO Pa3psAXKeH, BCe M3MepeHus
610KMpylOTCA. N3meputenb aBTOMATUYECKU
OTKNIOUMTCA Yepes 5 ceKkyHa,
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9.2 3apsajaka aKkKyMyJIATOPOB

BHuMmaHue /L\.

N3meputeno TM-2501 pabotaet ot pupmeHHoro akkymynaropa Sonel NiMH 9,6 B, KoTopblii MOXKHO
3aMeHMUTb TOJIbKO B aBTOPU30BAHHO CEPBUCHOI cnysKbe.

3apagHoe ycTponcTBo, paboTaeT TOMIbKO C GMPMEHHbIM MaKeToM akKymynsatopos. OHO nuTaeTca oT
BHELUHEro UCTOYHUKA NUTaHMA. BO3MOXKHO TaK»Ke NuTaHue oT aBToMobuabHOro npukypusatens (12B) c
MOMOLLbIO A0NOHMTE/IbHOrO aganTepa.

3apagKka HauyuMHaeTcA Mocae MOAK/IYEHMA MUTaHUA K M3MEpUTeNto, He3aBucumo oT Toro, npubop
BbIK/IIOYEH UM HET, OTIMYAETCA TO/bKO PEeXUM 3apALKU, ONUCAHHbIN HUKe. M3meHeHne 3anonHeHun
CMMBO/IAa aKKyMynATOpa Ha Aucniee U cBeyeHuMe AMOA0B M3MepuTeNbHbIX GYHKUMA (noodepeaHO
3aXKMraloTca KPacHbIM LIBETOM M FracHYT) CBUAETE/IbCTBYET O NPOLLECCe 3apaaKu.

9.3 PexxuMbl 3apAAKHU

N3mepuTenb BbIKNOYEH: aKKYMYNATOPbI 3apAXKaloTCA NO anroputmy «ObICTpOR 3apAadku» - npouecc
3apAgKM  3aHMMaeT oKono 4 yacos. OKOHYaHWe npouecca 3apAAKUM CUTHANN3MPYETCA MOJIHbIM
3aM0/IHEHMEM CMMBOJIA aKKymynaTopa, coobuweHnem FULL un 3ByKoBbIM curHanom. Y1obbl NOAHOCTbIO
OTKAOUYUTb NPUBOP, HEOBXOAMMO BbIHYTb BUKY NMUTAHUA 3apALHOMO YCTPOMICTBA.

N3mepuTenb BKAKOYEH: aKKYMYAATOPbI 3apAXKAIOTCA NO a/IFOPUTMY «NOA3aPAAKM» - 3TOT NPOLLECC MOXKET
NpoAoAXKaTbCA [A0/blUe, YeM MpPOoLecc 3apAAKU BbiKAYeHHoOro npubopa. OKOHYaHMe npouecca
3apPAOKN CUTHAIM3MPYETCA MOJIHbIM 3aMO/IHEHMEM CUMBOJ1A aKKYMY/IATOPa M 3BYKOBbIM CUrHasiom. Ecin
Bpems noasapagKku npesblicut 10 YacoB, M3MepUTe/Ib aBTOMATUYECKM BbIKKOYAETCA MO COOBparKeHnaM
6e3onacHocTy.

YT106bl NOMHOCTLIO OTKAOUNUTL NPUBOP, HEOBXOAMMO BbIHYTb BU/IKY MUTAaHWA 3apAAHOrO YCTPOMCTBA U
BbIK/HOYNTb U3MEPUTEIb.

BHuMmaHue /L\.

3anpelyaerca 3apAXaTb aKKYMyaATOpHble 6aTapen npubopa OT APYrUX UCTOYHMKOB MUTAHUA, He
YyNOMAHYTbIX B AaHHOM PyKkoBoacTBe.

MpumeyaHue:

BcnenctBnMe nomex B CETM  MOMKET MPOM3ONTM  MpeXAeBpPeEMEHHOE MNpeKpalleHne 3apsaku
aKKymynatopa. B ciyyae obHapyKeHMA CAMLWIKOM KOPOTKOrO BPEeMEHW 3apagKu, OTKAwuMTe npubop u
HauYHWTEe 3apALKY CHOBA.

[ononHuTtenoHaa nHopmauus, oTobpakaemasn usmepurenem

CurHanusauus MpnynHa Jencrens
CnnwKom BbICOKasn
v Mopoxaute, noka AKKYMYNATOPbI
Err ACU Hi°C TemnepaTypa
oxnagatca. HauHuTte 3apaaKy cHoBa.
AKKYMYNATOPOB.
CnnwKom HuUsKas
. Mopoxaute, noka AKKYMYNATOPbI
Err ACU Lo°C TemnepaTypa
HarpetoTca. HauHuTe 3apAaKy CHoBa.
AKKYMYNATOPOB

24




CurHanmsauus MpuumHa LetictBun

Haunute 3apagky cHosa. Ecan 3Tto He
Err ACU X . NOMOraeT, TO BO3MOXHO MoBpexaeHune
ABapuinHoOe coCcTosHMe.
(roe X — 310 HOMep oWn6BKHK) NnakeTa aKKyMynATOPOB — CBAXUTECb C

CepBUCHbIM UEHTPOM.

HeT cumBona akkymynsatopa (npu | OTKAKOYEHHbIN Uan
. Ceaxutecb ¢ CepBUCHbIM  LleHTpom
NOAKOYEHHOM 3apAAHOM | HEMCNPaBHbIN
. npoussoauTens.
ycTpoucTae) AKKYyMynATop.

9.4 0O6mue NpaBuJja N0JIb30BaHHUsI HUKEJIb-METa/JIOTUAPUAHBIMU
akkymyJsiastopamu (NiMH)

XpaHUTe akKKyMynsaTopbl (M3MepuUTesib) B CYXOM, MPOXAaAHOM, XOPOLLO BEHTUAUPYEMOM MOMELLEHUU, a
TaK¥Ke 3alMLLaiTe MX OT NPSAMbIX CONHEYHbIX Nydyei. TemnepaTtypa BO3AyXa OKpyrKatlowwen cpeabl gnn
AANTENbHOIO XpaHeHUA A0/KHa bbiTh HuKe 30 °C. IiMTenbHoe XpaHeHne akKyMy/IATOPOB NPU BbICOKOA
TeMMepaType COKPALLLAeT CPOK CAYKObI, U3-3a BHYTPEHHUX 3/IEKTPOXUMMUYECKUX NPOLLECCOB.

AkrymynaTopbl NiMH 06bl4HO Bblgep:kuBatoT 500-1000 UMKNOB 3apALKN. DTU aKKYMYAATOPbI JOCTUrALOT
MaKCUMaIbHON 3HepProémkoctn nocie GOpMMUPOBKM (2-3 LMKNOB 3apAAKM U paspaaku). BaxHenwnm
baKTOpoOM, BAMAIOWMM Ha CPOK CAyXKObl akKymynatopa, ABAAeTcA rnybuHa paspagku. Yem cunbHee
paspAXKeH aKKYMyNATOP, TEM KOPOYe CPOK ero cyobl.

3ddekT namatn B NiIMH akkymynatopax nposBasetcs B orpaHuMyYeHHoi dopme. Takol akKymynaTop
MOXHO 6e3 60/bliMX MOCNeACTBUIA [403apAaUTb. KenaTenbHO, OAHAKO, Yepe3 HeCKObKO paboumx
LMKNOB MNOMIHOCTBIO €10 PaspAaAMUTD.

Mpn xpaHeHnn akkymynatopos NiMH nponcxoanTt camonponsBobHbIA pa3pag, CoO CKOPOCTbio oKoo 20
% B mecsL,. BbicoKan TemnepaTtypa npy XpaHeHUN aKKYMYIATOPOB MOKET YCKOPUTb 3TOT NPOLLECC BABOE.
YT06bl HE [ONyCTUTb YPE3MEPHOro paspAda aKKYMynATOpOB, HeobXoguMMo UX MepuoamnyecKku
NoA3apaXaThb (TaKKe U He 3KCMAYyaTUPyEeMble aKKYMYIATOPbI).

CoBpemeHHble bbicTpogelncTByOWME 3apsAaHble YCTPOMCTBA Pacno3HalOT KaK O4YeHb HU3KYlD, Tak U
O4YeHb BbICOKYIO TemnepaTypy akKyMynsTOPOB M COOTBETCTBEHHO pearvpytoT Ha 3TU cuTyaummn. OyeHb
HU3Kaa TemnepaTypa n[O/KHA 3abNOKMPOBATb BK/OYEHWE Mpouecca 3apagKW, KOTOPbIA MOMKeT
HeobpaTMMO MOBPEeAUTb aKKyMynaTop. POCT TemnepaTypbl aKKymynsTopa SBAAETCA CUrHajom A/
3aBepLUIEeHUs 3apAgKU M ABAAETCA TUMNWYHBIM  ABAEHMEeM. 3apsiaka Npu  BbICOKOM Temnepartype
OKpy:KaloWwen cpedbl KPOME YMEHbLUEHUA CpPOKa CAyXKbbl, NpuBoAUT K 6onee 6biCTpOMY pOCTY
TEMMEPATYPbl aKKYMYIATOPA, KOTOPbIN He ByAeT 3apsaKeH A0 NOJHON EMKOCTH.

CnefyeT NOMHWUTb, YTO NMPU ObLICTPON 3apAfKe aKKYMYAATOpPbl 3apsixkatotca Ao 80 % émkocTtu. Jlydwmne
pesy/bTaTbl MOMHO MO/Y4MTb, NPOAJSIUB 3aPALKY: TOrAa 3apALHOE YCTPOMCTBO NEPexoamnT B PeXum
noA3apAaaKn MasibiMm TOKOM M 3@ HECKOJIbKO YaCOB aKKyMYy/IATOPbI 3apsAAsTCA 40 NOSHOM EMKOCTMU.

He 3aps)KalTe M He 3KCNyaTUPYWTE aKKYMy/AATOpPbl MPU 3KCTpeMasbHbiX TemnepaTypax. KpaliHue
TemnepaTypbl COKPALLAKOT CPOKM CAYKObl 31eMEHTOB NMUTAHUA W aKKYMynaTopoB. Henb3a pasmellatb
YCTPOWCTBA C MUTAaHMEM OT aKKYMYNATOPOB B OYEHb Tenblx mecTax. CTporo cobatoaalite HOMUHaNAbHbIE
3HaYyeHUA TemnepaTypbl OKpYrKatoLwweln cpeabl npu paboTe.
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10 TEXHUYECKHE XAPAKTEPUCTUKHA

10.1 OcHOBHbIE XapaKTEepPUCTUKHU

o CoKpalleHue «W.B.» MNpU ONpeaeseHMNM OCHOBHOM MOrpewHocTM, O3HayaeT WM3MepeHHan

BE€/INYUHa.

e CokpalleHue «e.M.p.» 03Ha4aeT - eAuHMNLLA MIaALwero paspaaa.

10.1.1 N3mMepeHMe HaNPsKEeHU NepeMeHHOro/moCTOAHHOr0 TOKa

Anana3oH PaspeweHue OCHOBHasA NOrpeLHoCTb
0..299,9B 0,1B
+ (3% un.B.+2e.m.p.)
0..7508B 1B

e [/lnanasoH yactoTthbl: 45...65 Iy,

10.1.2 N3MmepeHHe CONNPOTHUBJIEHUS U30JIALUUA

[wnanasoH nsmepenuin, cornacHo MOCT IEC 61557-2-2013 Riso min = Uiso nom /liso nom +-.1,000 TOM (lis0 nom =

1 mA)

[lByxnpoBogHoe nsmepeHue:

OnanasoH PaspeweHue OcHOBHasA NorpeLHoCTb
0...999,9 KOm 0,1 KOm
1,000...9,999 MOm 0,001 MOm
10,00...99,99 MOm 0,01 MOm
100,0...999,9 MOm 0,1 MOm + (3% un.s. +20 e.m.p.)
1,000...9,999 TOm 0,001 rom
10,00...99,99 TOm 0,01 rOm
100,0...999,9 TOm 0,17Om

e [lpeBbllleHNEe AManasoHa CUrHanM3MpyeTca oTobparkeHnem > xXxxx Om (roe Xxxx - 3To

npeanenbHoe 3Ha4vyeHne anAa Bbl6paHHOI'O Amana30Ha).

OpMEHTMpOBO‘-IHbIe MaKCMMaJibHbleé 3Ha4YeHUNA U3MepPAEMOro conpotmneBneHna B 3aBUCMMOCTU OT

HanpAaXeHna namepeHunAa npunBeneHbl B Ta6nv1u,e HUXe. Ona apyrmux Hanpﬂ)KeHVlVl npeaensl Anana3oHa

MOXHO paccymTaTb No popmyne, NpuBeAEHHON HUXKE.

HanpsakeHune [vana3oH nsmepeHui
no 100 B 50 'Om
200...400 B 100 NOm
500...900 B 250 rom
1000...2400 B 500 rom
2500 B 1000 F'oOm

MpumeyaHue: anA 3HaYEHUA COMPOTMBAEHUA U30NAUMN HUXKe Riso min TOYHOCTb HE onpegesieHa, U3-3a

paboTbl M3MepUTENA C OrpaHNUYEHMEM TOKA B COOTBETCTBMMU C popmynon:

roe:
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Riso min — MWHMMaNbHOE COMPOTUBNAEHWUE U3ONALUMU,
npeobpasosartens;
Uiso nom— HOMWHaIbHOE HaNpsAMXKeHUe U3MEPEHMUS;

liso nom — HOMWHA/IbHBIV TOK NpeobpasoBaTtens (1 mA).

10.1.3 N3MepeHMe TOKA yTeUYKU

nimepaemoe 6e3 OrpaHn4YeHnA TOKa

Anana3oH PaspeweHue OCHOBHasA NOrpeLHoCTb
PaccuntbiBaeTcA Ha OCHOBaHWMU
0...1L max MWAAN-, MUKPO-, HAHO- .
NOKa3aHWI CONPOTMBIEHUNA

IL max — M@KCMMaJlbHbI TOK NPW 3amMblKaHMM NPOBOAOB, Pa3peLleHme U Pa3MEePHOCTb BbITEKAIOT

13 Anana3oHa namepeHna cConpoTmnBaeHnAa n3onaunn.

10.1.4 Hu3KoBOJIbTHOE U3MepeHHe HeNpepbIBHOCTU LleNU U CONPOTHUBJIEHUA 3alllUTHBIX U

YPaBHMBaOLMX NOTEeHIMaJ COeJMHEeHUHN TOKoM +200 MA

JdnanasoH nsmepenuir, cornacHo NOCT IEC 61557-4-2013 0,1...999 Om

Awnana3oH PaspelweHune OcHOBHasA NOrpeLwHoCTb
0...19,99 Om 0,01 Om
+(2% un.B. + 3 e.m.p.)
20,0...199,9 Om 0,10m
200...999 Om 10m +(4% un.B. + 3 e.m.p.)

HanpaxeHne Ha pa3oOMKHYTbIX Klemmax: 4...24 B;
BbixoaHOM TOK nNpu R < 2 OM: Isc > 200 mA;

KomneHcauuna conpoTnBAEHUA U3MEPUTENbHbIX MPOBOAOB;

N3mepeHua Ana AByX NONAPHOCTEN TOKa;

MpeBbiWeHMe gnana3oHa CUrHaansmpyetca coobuieHnem > 999 Om.

10.2 lonosiHUTE/IbHBIE XapaKTEePUCTUKHA

MutaHue

MunTtaHne nsmeputena

- Naket akkymynatopos SONEL NiMH 9,6 B; 2 Av
- MocToAHHbIN TOK 11+14,5B; 2,5 A

KaTteropua 3l'|eKTp06e3OI'IaCHOCTVI

CAT IV/600 B

MapameTpbl CETU UCTOYHUKA NUTaHUA 3Y

90...264 B, 50...60 I'y,

[vanasoH TemnepaTyp 3apALKM akKKymyaAaTopa
B pexkume 500 mA

10...40°C

Bpems «bbicTpoit 3apagKkm/noasapagkm»
aKKyMyiATopa

4/10 vacos

Ycnosus Opr)'KaPOLU,Eﬁ cpeabl U gpyrne tTexHnh4yeckne gaHHble

[dunanasoH pabounx TemnepaTyp -20...50 °C
[Jnana3oH Temnepatyp Npu XxpaHeHUn -20...60 °C
Bna*KHOCTb 20...80 %
CreneHb 3aLLnTbl, COTNACHO P65

FOCT 14254-2015 (IEC 60529:2013)

HopmasnbHble ycnoBUA ANnA NOBEPKK

Temnepatypa okp. cpegbl: 23 +£2 °C
BnaxkHocTb: 40...60 %

Pasmepbl

200 x 150 x 75 mm

Macca

okoso 1,0 Kr
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Oucnnei CermeHTHbIN HKKN

MamATb gNAa XpaHeHUA JAHHbIX 990 aveekK
BbicoTa Hag ypoBHEM mopA <3000 m
CooTtBeTcTBUE FOCT P M3K 61557-1-2005

[BoliHasa nsonaums, cornacHo NOCT IEC 61010-1-2014

Knacc 3awue FOCT IEC 61557-1-2005

FOCT P M3K 61326-1-2014

SNIEKTPOMATHUTHAA COBMECTVIMOCTb [OCT P 51522.2.2-2011 (M3K 61326-2-2:2005)

10.3 lonosiHUTE/IbHASA NOTPEIIHOCTD

[aHHble 0 AOMNONHWUTENbHOW MOrPELHOCTM B OCHOBHOM MNOJIe3HbI NPU WUCNO/b30BAHUM M3MEpPUTENS B
HecTaHAAPTHbIX YCN0BMAX, a TaKKe AN U3SMePUTE/bHbIX 1abopaTopuii Npu NoBepKe.

10.3.1 [JonosiHMTeAbHas norpemHocTb corjiacHo 'OCT IEC 61557-2-2013 (Riso)

BanAtowasa sBesnymHa 0O603HayeHune JononHntenbHaa NOrpeLwHoCcTb
MecTtononoxeHue El 0%

Hanpsa)keHne nuTaHuA E2 0 % (He oTobpaxkaeTca BAT)

Temnepatypa 0...35 °C E3 0,1 %/°C

10.3.2 [lonoysiHUTE/IbHAA MorpemHocTb coryiacHo 'OCT IEC 61557-4-2013 (R £ 200 mA)

Bauarowan senmymHa O603HaveHne JononHuTenbHaa NOrpeLwwHoCcTb
MecTononoxeHue El 0%

Hanps»keHue nutaHua E2 0,5 % (He oTobpaxkaeTca BAT)

Temnepatypa 0...35 °C E3 1,5%

11 KOMIVIEKTAIMA

11.1 CraHAapTHAsA KOMIUIEKTal A

HanmeHoBaHue Kon-Bo MHaeKc
TM-2501 Nameputenb napameTpoB 31EKTPOU30NALNN. 1 wr. WMRUTM2501
PykoBoacTBo no akcnayaTtaumu/Macnopt 1/1 wr.
3axum «Kpokoann» M3onmpoBaHHbI ronyboi KO9 11 kB 1 wr. WAKROBU32K09
3axknum «KpoKoama» M301nMpoBaHHbIN KpacHbln KO9 11 KB 1 wr. WAKRORE32K09
3axknum «KpoKogma» U30anMpoBaHHbIN YépHbii KO9 11 KB 1wr. WAKROBL32K09
3apagHoe YyCTPOMCTBO AN1A aKKymynaTopos Z7, moaenb SYS1319-3012 1 wr. WAZASZ7
30HA, OCTPbIN C pazbEMOM «baHaH» KpacHbIn 5 KB 1 wr. WASONREOGB2
30HA, OCTPbIN C pasbeMom «baHaH» YEpHbIN 5 KB 1 wr. WASONBLOGB2
Kabenb nocnegosatenbHoro nHtepderica USB 1 wr. WAPRZUSB
Kabenb ceTeBoit 1wr. WAPRZLAD230CZ
MpoBoa nameputenbHbiii 1,8 m ¢ pazbémamm «baHaH» 5 KB rony6oi 1 wr. WAPRZ1X8BUBB
MpoBoga nsmepuTenbHbii 1,8 m ¢ pasbémamm «baHaH» 5 KB KpacHbI 1 wr. WAPRZ1X8REBB
MpoBoa namepuTenbHbii 1,8 M 3KPaHMPOBAHHbIN C pazbEéMamum
«6anar» 5 KB 4EpHbI 1 wr. WAPRZ1X8BLBB
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| Oytaap M8 1w WAFUTMS

11.2 lono/IHUTE/IbHASA KOMILJIEKTAL U

HanmeHoBaHue UHaeKc
Azantep aBTOMO6U/bHbIN (12B) WAPRZLAD12SAM
KomnneKkT usmeputesibHbix pa3beémoB A1A Gpa3HbIX U HyNeBbIX WKH AR-468 WAADAR468RU
CumynsTtop Kabensa CK-1 WAADACK1

12 OBCJIYKUBAHHME ITPUBOPA

BHumaHue &

B cnyyae HapywieHUA npasBua 3KcnayaTauum 060pyAOBaHMﬂ, YCTAHOBJ/ZIEHHDbIX UsroroButenem, moxert

YXYALWUTLCA 3aL4UTa, NPUMeHAeman B AaHHOM npubope.

Kopnyc nameputena MoxXHO YACTUTb MAFKON BnarkKHOW dnaHenbto. Henb3a Ccnonb3oBaTb pacTBOpUTENH,
abpasumBHble YncTALLMe cpeacTBa (MOPOLIKK, NACTbI U TaK Aanee).

JNEeKTPOHHaA Cxema M3MepUTENA He HYXLAeTCcA B YWUCTKE, 3@ WCK/AIYEHUMEM THE3L MNOAKNOYEHUA
N3MepUTEIbHbIX NPOBOAOB.

N3meputenb, yNnakoBaHHbIN B NOTPEOUTENBCKYIO M TPAHCMOPTHYIO Tapy, MOXKET TPaHCMOPTUPOBaTbCA
NtobbIM BUAOM TPAHCMOPTA Ha Ntobble PacCTOAHUA.

[onycKaeTca YNCTKA FHE3L NOAKNIOYEHNA U3MEPUTE/IbHBIX MPOBOAOB C UCMO/b30BaHMEM H6E3BOPCUCTbIX
TaMMOHOB.

Bce octanbHble paboTbl MO 06CAYKMBaAHUIO NPOBOAATCA TONbKO B aBTOPM3MPOBAHHOM CepBUCHOM
UeHTpe OO0 «COH3/».

PemoHT npnbopa ocyLwiecTnAeTCA TONbKO B aBTOpn3oBaHHOM CepBuCHOM LieHTpe.

13 YTUWIN3ALUA

N3mepuTenb, NpegHasHauyeHHbIM ANs yTuaM3aumu, ciefyet nepegatb Mpoussogutento. B caydae
CaMOCTOATE/NIbHOW YTUAM3aLMK eé cneayeT NPoBOAWUTL B COOTBETCTBMM C AEWCTBYIOWMMM NPaBOBbIMU
HOpMaMMU.

14 ITOBEPKA

M3mepuTtenb napameTpoB anekTpomsonaumm TM-2501 B cootBeTcTBUM ¢ PepepasibHbiM 3aKoHOM PP
Ne102 «O6 obecnevyeHUM eANHCTBA U3MepPEHUIA» CT.13, NoaNexnT NnoBepKe.

MeToanKa NoBepKM AOCTYMNHA A1A 3arpy3KM Ha caliTe www.poverka.ru

MexcnoeepoyHsiili uHmepean — 2 200a.

METPOJIOTMYECKAA C/NYXBA OO0 «COH3/1» ocywecTBideT MOBEPKY KakK COOCTBEHHOro napka
peanusyemoro obopyaoBaHMA, Tak W NpPUOOPOB OCTaNbHbIX NpousBoauTenei, u obecneumsaeT
6ecnnaTHyto focTaBky CU B NOBEPKY M U3 NOBEPKM IKCMPECC NMOYTOM.

115533, r. MockBa, np-T AHgponosa, p4.22, bl «HaratuHckmiy», 3staxk 19, 0¢.1902.
Ten.: 8 (800) 550-27-57 n06.501 nnun +7 (495) 465-80-25

E-mail: standart@sonel.ru

Internet: www.poverka.ru
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15 CBEJAEHHUA Ob U3I'OTOBUTEJIE

00O «COH3/1», Poccus
Kpuamnyeckunin agpec:
142713, MockoBckas 06.., JIeHUHCKnit p-H, 4. Fpuropymkoso, ya. Maickas, a.12.

Agpec ocywecTBneHUa AeATeIbHOCTHU:

142714, MockoBcKas 06n., JIeHUHCKMA p-H, 4. Mwucainoso, yn. [lepBomalickas, p4.158A.
Ten.: 8 (800) 550-27-57

E-mail: info@sonel.ru

Internet: www.sonel.ru

16 CBEAEHHUA O CEPBUCHOM LEHTPE

FapaHTUIHbBIA WM MNOCAErapaHTUNHbLIN PEMOHT OCYLLECTBASET aBTOPM30BaHHbIM CepBUCHbIA LleHTp
KomnaHunm COHI/1 n obecneunsaet becnnatHyo goctasky npubopos n CUA B pemMOHT/U3 pemoHTa
3KCnpecc NoYToun.

CepsucHbIl LLeHTp pacnosioXKeH no agpecy:

115533, r. MockBa, np-T AHgponoBa, A4.22, bl «HaratuHckuia», 3tax 19, 0¢.1902.
Ten.: 8 (800) 550-27-57 806.501 nnu +7 (495) 465-80-25

E-mail: standart@sonel.ru

Internet: www.poverka.ru

17 CCbIJIKHM B UHTEPHET

Katanor npogykunm SONEL

http://www.sonel.ru/ru/products/

JneKTpoHHasA Gpopma 3aKasa yC/yr MOBEpPKM 31eKTPOM3MEPUTEIbHbIX NPUBOPOSB.
http://poverka.ru/main/request/poverka-request/

3neKTpoHHan ¢opma 3aKasa pemoHTa npnbopos SONEL
http://poverka.ru/main/request/repair-request/

ApeHpga obopyaoBaHua n npubopos

https://priborvarendu.ru/
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