ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BnagusocTtok (423)249-28-31
Bonrorpapn (844)278-03-48
Bonorpa (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHbypr (343)384-55-89
WBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprususa (996)312-96-26-47

Mo Bonpocam npoaax v noaaepXkyM obpallantTechb:

KaszaHb (843)206-01-48
Kanunuhrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
KasaxctaH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck  (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeH3a (8412)22-31-16

Mepmb (342)205-81-47
PocrtoB-Ha-[loHy (863)308-18-15
PsizaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkt-lNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTononb (8692)22-31-93
Cumdeponons  (3652)67-13-56

TapxukuctaH (992)427-82-92-69

3An. nouta seh@nt-rt.ru || Cant: https://elecson.nt-rt.ru/

TM-2501

CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBck (8422)24-23-59
Yha (347)229-48-12
Xabaposck (4212)92-98-04
YensnbuHck (351)202-03-61
Yepenosew (8202)49-02-64
Apocnasnb (4852)69-52-93

U3SMEPUTEJZIU NAPAMETPOB 3/IEKTPOU3ONALUN

PYROBOACTBO MO 3KCNAYATALUUN

Bepcua 1.04
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1 BE3OIIACHOCTDb

TM-2501 — undpoBOo mMeraommeTp, NpeAHasHaAYeHHbIN ANA U3MEPEHUSs COMPOTUBAEHUS U30NSALUU
KabenbHbIX /IMHWIK, NpPoBOAOB, OOMOTOK TpaHchopmaTopoB, ABUraTenei, APYrnx 3SNEKTPo- MU
TeNIeKOMMYHUKALUMOHHbIX YCTAaHOBOK. MaKcMmanbHoOe UamepuTtenbHoe HanpAaxeHue coctasndet 25008
MOCTOSIHHOIO TOKa, a AMana3oH M3MepsAeMoro COMPOTUBJ/IEHMA OrpaHWyYeH BenanumHoin B 1000MOm.
YcTaHOBKa TPEX MHTEPBA/IOB BPEMEHWM MO3BOASAET aBTOMATUYECKM paccinTbiBaTb KO3IQPUUMEHT
abcopbuum (yBnaxHEHHOCTM) M NonAapusaumnmn (ctapeHma). BosmorKHOCTb 0TOBparkeHMA BEIMUNHbI TOKa
VYTEUKM.

Mpubop nosBonsieT nNPoOBOAUTL M3MEPEHWE COMPOTMBAEHMA COEAMHEHWN 3a3eMnTenem C
3a3eM/IAEMbIMWN 3/IEMEHTAMM U YCTPOMCTBAMU YPaBHUBAHUA MOTEHUMANOB TOKOM He meHee 200mA ¢
paspeweHnem 0,010m.

Bce pe3ynbTaTbl U3MEPEHMIA MOXKHO COXPaHUTb B MamMATM Npubopa ¢ nocneayrolen nepegadyen gaHHbIX
Ha KomnbloTep.

[na Toro 4Tobbl rapaHTUpPOBaTh NPaBUAbHYIO PaboTy npubopa M Tpebyemyto TOYHOCTb pPe3ynbTaToB
n3mepeHuin, Heobxoammo cobatogath creayroume peKoMeHaauum:

BHumaHue &

Mepep, pabotoii ¢ npubopom Heo6XoAMMO M3YyuuTb AaHHOEe PYKOBOACTBO, TWaTe/lbHO cobaiogatb
npaBuaa 3awWwMmTbl, a TaKXKe pekomeHaauum Usrotosutena.

MpumeHeHne npubopa, HecooTBeTCTBYIOWEE yKasaHMAM WM3rotoButens, MoKeT 6biTb NPUUUHOMK
Nos0MKM nNpubopa n UCTOYHMKOM cepbE3HON onacHocTu anA Monb3oBartens.

e [lpnbopom MOryT MONb30BaATLCA NLA, UMEIOLLME COOTBETCTBYIOLLYIO KBaMdMKALMIO U AOMYCK K
AaHHbIM paboTam;

e Bo Bpema u3MepeHuin [lonb3oBaTeNb HE MOMET MMEeTb HenocpeAcTBEHHOrO KOHTaKTa ¢
OTKPbITbIMM 4YacTAMMW, AOCTYMHbIMW ONA 3a3emieHuA (Hanpumep, OTKPbITble MeTannnyeckue
Tpy6bl LLEHTPANbHOrO OTOMJ/IEHUA, MPOBOAHMKM 3a3eMNEHNA U T.M.); ANA obecneyeHna xopoLuen
M301AUMK  CaedyeT WUCNO/b30BaTb COOTBETCTBYIOWLYIO creuoaeskay, nepyaTku, obyBb,
N30/IMPYIOLLIME KOBPUKN U T. A.;

e Henb3a KacaTbCA OTKPbLITbIX TOKOBEAYLUNX YacTel, NOAKAOHEHHbIX K 3/1€KTPOCETH;

e HegonyctMmo npumeHeHue:

O M3MepuTens, NoBPeXAEHHOrO NOJHOCTbIO UM YAaCTUYHO;
O NPOBOZLOB C NOBPEXAEHHON M30AALMEN;
O U3MepuTens, MPOAO/IKUTENIbHOE BPEMA XPAHUBLUMWACA B HEMPaBW/bHbLIX YCIOBUAX
(Hanpumep, B CbipOM NOMeLLEHUM);
e PeMoHT Nnpnbopa MOMKET BbINOJHATLCA NLWb aBTOPU30BaHHbIM CepBUCHbIM LieHTpoMm.

NPEAYNPEXOEHUE:

He BbINONHATbL M3MepeHUA BO B3PbIBOONACHOW cpeae (Hanpumep, B NPUCYTCTBMM FOPIOYMX ra3os,
napos, nNbin U T.4.). Ucnonb3oBaHue M3mepuTENs B TaKUX YCAOBMUAX MOXKET Bbi3BaTb MCKPEHME U
B3pbIB.




BHMMaHue /l\.

HacrosAwee uspenve OTHOCUTCA K YHUBEPCA/IbHbIM M3MepPUTE/NIbHbIM Npubopam Ans usmepeHus U
KOHTPOJIA 3/1IEKTPUYECKUX BeIMUUH (HanpAXKeHUs, CUNbl TOKA, CONPOTUBJIEHUA U MOLLYHOCTH).

Cumsonbl, oTobparkéHHble Ha npubope:

@ Knasuwa gna BKAKYEHMA U BbIKAOYEHUA NUTAHUA nameputena.

O

A\

C06I'IIO,£I,aTb npasuia 3aWlnThbl, @ TaKXKE peEKOMeHAaUNN U3srotosutensa.

N3mepuTenb 3aWMWEH ABOMHOM U YCUIEHHOM M30aLMEN.

Mepesn paboToli ¢ npubopom HeobXogMMO M3yuMTb JAaHHOe PyKoBOACTBO, TWATE/bHO

& > 750B — MaKkcumanbHOe A0CTYNMHOEe HanpaXeHue Ha Bxode npubopa He A0KHO npeBbiwaTh 750B
nepemeHHOro HanpAXeHuA.

c € CepTnduKat besonacHocTM EBponeiickoro ctaHgapTa.

il

BCe YCTAaHOB/IEHHbIEe B TEXHUYECKUX perfiameHTax TaMoXKeHHOro cokosa EBpA33C npouenypbl OUEHKN.

3HaK 06paLLl,eHVIFI, CBMLI,eTe!'IbCTBYI'OLLI,Mﬁ O TOM, 4YTO MPOAYKUUA, MAapPKNPOBaHHAA UM, npoLliia

Emdm |13MepUTENb, NPEAHA3HAUYeHHbI 48 YTUAM3aLMK, cnedyeT nepeaatb powssoguTento. B
CNy4ae CamoOCTOATENbHOM YTUAM3aUMM, e€ cnelyeT MNPoBOAUTb B COOTBETCTBUM C AEWCTBYHOLLMMMU
NpPaBoOBbIMW HOPMaMW.

CBnaeTenbcTBo 06 yTBEpXKAEHMM TuNa. M3meputenb BHeceH B [OCyAapCTBEHHbIN peecTp
CpPencTB USMepPEeHU.

CAT IV 600B = MapKnMpoBKa Ha 060pyA0OBaHMM O3HAYaeT, 4YTO OHO WCNOJ/b3yeTcA B CeTax
HanpsaxxeHuem o 600B, oTHocuTcA K IV KaTeropum MoHTaxa.

Mepen Havanom M3Mep8HMl7I Y6e,CI,VITECb, 4YTO U3MepuTenbHble nNpoBoAda MNOAKAKOYEHbI K
COOTBETCTBYHOLLUMM TH é3aam nameputena.

33I'IpEU.I,E]ETCFI NoNb30BaATbLCA U3MepUTenem C HeHaaeXHO 3aKpPbITbIM U OTKPbITbIM KOHTEVIHepOM ana
9/1IEMEHTOB NMUTaHUA, a TaKXe OCyLECTB/IATb MUTAHUE UIMEPUTENA OT ntobbix Apyrnx UNCTOYHUKOB,
KpOMe yKa3aHHbIX B HacToAwem PykoBoacTBe.




2 BKJ/IIOYEHHME ITIPUBOPA U PYHKIIMOHAJI KJIABUIIIN

@
O ©
®

KpaTKOBpeMEHHOE HaXaTue Kaasuwn npmuBoguT K BKAKOYEHUIO an6opa, a

nocneayrouwmne Haxatuma BKI'I}O‘-IGET/OTKIII-O‘-IaeT noACBETKY Aucnnea.

ONna BbIKNOYEHUA U3MEpUTeNa AAUTeNnbHO (OKOIo 2CeK.) yaepXusanTte

KNasuuwy B Ha*XaTOM COCTOAHUMN.

YaeprkaHMe HaXKaToW KAaBUWKM B TedeHMe 7CeK. Bbi3blBaeT aBapuiiHoe

OTKNtoYeHMe npubopa.

3 HACTPOMKA U3MEPUTEJIA

® ®.0

eV

00

eV

00

eV

SET

s

BK/lOUUTE U3MEPUTENb, YAEPMKMBAA HasKaToM
Knasuwy YCT/BbIB.

Knasuwamu 4 v & yctaHoBUTE 3HaUYEHME BpeMeHU GYHKLMM aBTOMATUHECKOTO

BblK/toueHna OFF nau oTkAtoumTe 3Ty QYHKLMIO (rOPU30HTaIbHbIE YEPTOUKM ----

). ®yHKUMA aBTOMaTMYecKoro BbiktoyeHus OFF yepes 3agaHHoe Bpems

I'IpMBe,[],éT K OTKNTFOYEHUIO HENCMO/Ib3YyEMOTO an60pa.

SET

bE EP
n

Knauwamm €@ 4, =
cnepylowemMy 3KpaHy HACcTPOMKU  byHKUMK

nepenante K

3BYKOBbIX coobLweHnin bEEP.

Knasuwamv 4 n § ycTaHOBUTb aKTMBALMIO 3BYKOBbIX COO6LLIEHUIA BO

BktoyeHHoe ON mnm otkntovyeHHoe OFF cocTtosHume.

SET

(NEEE

Knasuwamu 48 1 ™ nepeiitvt K dyHKumMmn FAC:
BblbOpy Ko3dpdpuumeHToB abcopbummn wuam

nonapusauunmn.

Knasuwamu 4 n & YCTaHOBUTb PyHKUMIO uamepeHusa Ab nnum Pl.



SET

Knasuwamu 48 1 W nepeiitn K cnegytotiemy

@ o o HSh 3KpaHy obHoBNEHUA nporpammHoOro

obecneyeHuns nameputena: UPdt.

Haxkmute Knasuwy BBOA pana Bxoga B pexum obHosneHus. [Mpouecc

0bHOBAEHUA NporpammHOro obecneyeHma onumcax B rn.8.

Mocne nameHeHMa HACTPOMKM MapamMeTpPOB, MOXKHO NMOKUHYTb MEHI0 YCTAHOBOK (He OTHOCUTCS K 3KpaHy
B pexxume obHOBNEHMA):

HaxkmuTe Knasmwy BBO/, 4uTo6bl COXPaHUTb HACTPOMKMU.
@ unun knasuwwy CTOM/OTM gna nepexofa K sKkpaHy nsmepeHuin 6e3 coxpaHeHus
M3MEHEHUN.

4 W3MEPEHHUA

4.1 HN3mepeHHe COPOTUBJIEHUA U30IALUUA

BHMMaHue &

M3mepsaemblit 06EKT He [0/1KEeH HAXOAUTLCA NOA HANPAXKEHUEM.

MpumeyaHume:

Bo Bpemsa usmepeHusa, ocobeHHO, 60nblMX CONPOTUBAEHUI, Heobxoaumo cneauTb, 4TO6LI
M3MepuTeNbHbie NPoBOAa U 30HADbI (3aXKMMbl «KPOKOAWUI») HE conpuKacaaucb Apyr ¢ Apyrom, Tak
Kak B pe3y/bTaTe MNPOTEKaHUA MNOBEPXHOCTHbIX TOKOB pPe3y/bTaT U3MepeHUA MOKeT MoAyuuTb
B[ONONHUTE/IbHYIO NOrPeLlHOCTb.

4.1.1 /JIByXnpoBOoAHOe M3MepeHHe

@ @ @ KnaBuwamm << uam >> nepentu K mamepeHuio Riso (roput CBGTOAMOAE%).

Mpnbop HAXOAUTCA B PEKUME U3MEPEHUS HaNPAXKEHWS.

Haskumasa knasuiwy YCT/BbIB MOMKHO nepeiTtv K BblboOpy M3mMepuUTeNbHOro

@ HanpsxeHus Uso ¢ warom 100B, BpemeHu ana pacyéta KoapoduumeHToB

e abcopbumm/nonapmsaummn  t;, t;, t3 M MHTEpBaNa MeXA4y TOYKaMM
xapaktepuctmku ChA.



° o Knasuwamn 4 v ¥ 3agaitte sHaueHne McnbITaTeNbHOro Hanpsax)eHus Uiso.

@ W noaTeepamMTe ero Haxatnem Knasmwm BBOJ

WM NPOJO/KUTE HamaTMeM Knasuwuv B 1 nepeiiauTe K YCTAHOBKE BPEMEHM
o AN1A YCTaHOBKM KoaddumumeHToB abcopbunm/nonapusaumm.

il
SET
C nomouwplo kKnasuw 4 u ¥  33pante
3HauyeHue ti, 3aTem Haxvumas Knasuwy B
-y e, s o
t, “ ' nepenanTe K ycTaHoOBKe ta, a NOTOM ts.
-

Cnegytolee HaxaTie W Bbi3blBaeT Nepexos K
{hﬂ yCTaHOBKe MHTepBana BpemeHn ChA ans
CHATMSA XapaKTepmncTMKku Riso.

@ o ° Knasuwamn 4 nd ycraHosuTe 3HayeHne uHtepsana (15, 30, 45 man 60cek.).

Fopu30HTa/IbHbIE YEPTOUYKM O3HAYaAOT OTCYTCTBME CHATUA XapaKTEePUCTUKN.
®

@ Haxkmute Knasuwy BBO[], uTOo6bl COXpPaHWUTb HACTPOUKU WAW  KNaBULLY
U CTON/OTM ana Bbixoaa 6e3 coxpaHeHMs USMEHEHWIA.

MogKkniounTe  U3MepuTesbHble  NPOBOAA

COr/IaCHO PUCYHKY.

diiiE|
Cogm e g .
" READY %
! 355 Hagnuce READY Ha pgucnnee roBoput o
v
’ Uy rOTOBHOCTM NPUBOpPa K U3MEPEHMIO.
i
LILlY
4RV, "2V




© @

B TeyeHue 5cek.

nnun

®.c
+

Haxkmute w©n yaepxusaihte Knasuwy CTAPT. W3amepeHue BbinosHAeTCA
HenpepbIBHO, BMAOTb A0 OTNYCKAHUA KHOMKM WAW  NO  AOCTUNKEHUIO
3anporpammMmnpoBaHHOrO BPEMEHM.

B uenax 610KNMPOBKN M3MepeHua HaxkmuTe Knasuwy CTAPT m yaepxusalite B
TeyeHue 5ceKk. uam Haxkmute Knasuwy BBOJ, yaepKuBas HaxKaTol KnaBuLly
CTAPT - nossutca cumson ELOCK yybopmupyowmii 06 aBTOMaTUYECKOM
M3MEPEHUN, NOC/AE YEero MOXHO OTRAYCTUTb Khaasuwu. W3mepeHue 6yapet
3aBepLIEHO NOc/e UctedeHna Hanbobllero 13 3aaHHbIX NAaPMETPOB BPEMEHMU
t1, t2 nam ts. ina toro, ytobbl NpepBaTb U3MEPEHMUE AOCPOYHO UK NMPEKPaATUTb
€ro B C/ly4ae OTCyTCTBMA 3afaHHbIX t1, t2 MK t3 (M3mepeHne 6e3 orpaHnyeHnn
BpEMEHM) elle pa3 Haxmute Ha KHonKy CTAPT waun CTOMN/OTM.

“.%w 16 16 g
o

5
.Gk A g

S[TTTH
"--El";G . Bupa aKpaHa BO Bpema usmepeHus. @ LocK
. goth 06 g» .
’Q\?\““ ¢ % g O3Ha4yaeT, 4YTo MAET  aBTOMaTUYecKoe
U.SOEJE t nl_m M3mMepeHue T.e. 3anyuweHoe C [MOMOLLbIO
v & Lock u
Riso - 0 Knasuwu BBOLA wav npu Haxatmm W
pu § N | vaepxumBaHum Knasuwmn CTAPT B TeuyeHue
_l L' Ll npuéAn3nTENbHO 5 CEKyHA,.
([ [ [H

| 1]

50
Haxumasa knasuwy YCT/Bblb, MOKHO
NepeKkNtloYnTbCA K OTOBpaXKeHWo 3HayeHus

IS0

- o0 TOKa yTeYKM .

Mocne OKOH4YaHUA nnn npepbiBaHUA

00

8110 M3MEpeHWUA, Ha AUCTIee MOXHO CUYMTaTb
guuEE
@R 6 e w pesynbTaT. OTOBpaNaloTcA pesy/bTaThl BCEX
"‘ ] READY] % s
» W3MepeHWil, KoTopble 6blaM  NpoBeneHbl
U.soS}E t 'uc”
v U (Takke B CNyyae npepbiBaHUA M3MEpPeHws,
'3||-|'- GO Hanpumep, no wucTeuyeHun 60cek.). Ecau
-rvl npubop  MepekNlounMnca B COCTOAHME
AL

rOTOBHOCTU, TO pe3yAbTaT U3MEepPeHUA MOXKHO
BOCCTAaHOBWUTb Ha 3KpaH Knasuweli BBOA,.

Knasuwamu € v W pmowHo NPOCMATpUBaTh OTAe/bHblE COCTABAAOLME
pesy/bTaTa B NOpsALKe:

e [pu u3mepeHun KoadhdpuumeHTa abcopbumm:
Rt; =2 Itz 2 Rty & Iit1 2 Riso 2 IL 2 Ab2 - Abl - Rtz = It = Rty
e [pu M3MepeHUn KoahPULMEHTa NONAPU3ALUN:

Rtz Itz > Rt1 & Iit1 > Riso 2 I > Pl - DAR - Rtz - itz - Rta.



B cnyyae npepbiBaHUA M3MepeHUli OTOBpParKaloTCcs YacTUYHble pesy/bTaTbl
M3MepeHuini, KoTopble 6bliM NpoBeAeHbl, a TakkKe ---- (Npodyepku) ans
N3MepeHuiA, KoTopble He Bbln caeNaHbl.

BHumaHue &

Mpu M3mepeHUAX COMPOTUBNEHUA U3ONALMU Ha 30HOAX M3MepUTesibHbIX NpoBoAoB npubopa TM-
2501 npucyTcTByeT onacHoe HanpsaxeHue ao 2500B.

BHumaHue /L\.

KaTeropuuyecku 3anpeuaetca OTKAIOYEHME U3MEPUTENbHbIX NMPOBOAOB A0 3aBepLUEHUA U3MEPeHUs
CONpPOTUBNEHUA WU30NAUMKU. DTO CO3AAET ONACHOCTb MOPAXKEHUA BbLICOKMM HaMNpPAXKEeHUem W
MCKIOYAET BO3MOXKHOCTb CHATUA OCTaTOYHOrO 3/IeKTPUYECKOro 3apaaa C u3mepAaemoro o6bekTa.

e BblkntouyeHMe BpeMeHMU t; NPUBOANT TaKKe K OTKAHOUYEHUIO BPEMEHMU t3 (ti<ta<ts).

e CeKkyHOOMep 06paTHOro OTCYETA BPEMEHU M3MEPEHUA 3anyCcKaeTcs B MOMEHT cTtabuamsauumm
HanpAaxeHua Uiso.

.« CoobueHne LIMIT o3HauyaeT paboTy C orpaHMYeHMEem TOKa npeobpasosatensa. Ecan 3to
COCTOsIHWE coxpaHaeTca B TeueHue 20ceK. U3SMepeHne 0CTaHaBAMBAETCSA

e Ecnu Talimep 4oxoAMT A0 NPeayCTaHOB/EHHbIX 3HAYeHUM (3HaYeHUA BPEMEHU ty UNM BpeMeHU
XapaKTepPUCTUKKU), TO B TeyeHMe lcek. Ha mecTe Uiso OTOBparkaeTcs CMMBOJI 3TOM TOUKMU U
BblAAETCA A/IMHHbINA 3BYKOBOW CUTHaA.

e Bo Bpemsa usmepeHua MUraeT KENTbI CBETOAMNOA.

e [locne OKOHYaHWUS M3MEPEHMUA, MPOUCXOAUT pPaspss EMKOCTU U3MEPAEMOro O0b6beKkTa MyTém
3aMblKaHuA pa3bémoB Riso+ M Riso- conpotmBneHnem HomuHanom B 100kOm. OTobparkaetcs
coobueHne «diS». He oTtcoeguHaliTe u3mepuTenbHble NPOBOAA AO MNOJIHOTO OKOHYaHMUA
pa3psaaKM obbeKTa.

e Ecau npu npocmoTpe pe3ynbTaToB Ha Knemmax Riso noaBnsetca HanpsxkeHue, ceetoamos Riso
6yaetr muratb KpaCHbIM LIBETOM, KPOME TOro, BblpabaTbiBaeTcs [ABYXTOHa/bHbIA 3BYKOBOW
CUTHan.

B cnyyae u3mMepeHMA COMNPOTUBNEHUA W3ONALMU CUNOBbLIX KabeNbHbIX JIMHWUIA, HYXHO M3MepATb
COMPOTUBAEHME MEXKAY KaXKOOWN KWAOM M OCTaNbHbIMMW, HAKOPOTKO 3aMKHYTbIMU U 3a3eMNEHHbLIMM
(pycyHOK HUKe):

10
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PE

2500:B.
+ —CAT-IV:6008B— G

JdononHutenbHan VIH¢0pMaUMﬂ, omGpamaemaﬂ Ha gucnnee

£

Hanunuune HanpAaXxXeHnAa Ha Knemmax UsmepuTteibHOro an6opa.

NOISE!

Ha nccnegyemom ob6beKTe NpUCyTCTBYET HanpsaKeHne nomex bonee 258,
HO meHee 50B. M3amepeHune BO3MOXKHO, OAHAKO, MOMET BO3HUKHYTb
[O0NONHUTENbHAA NOFPELIHOCTb.

Haganuce READY wucuesaer,
CBETOANOA FOPUT KPaCHbIM

Ha uccneayemom ob6bekTe MpUCYTCTBYET Hanpsa)keHue nomex 6osblue

LBETOM, C/blLWeH
. . | 50B. U3amepeHus 610KMpPYIOTCA.
OBYXTOHA/IbHbIA ~ 3BYKOBOW
CUrHan
LMIT I BkntoveHue TOKOBOrO OrpaHuYeHus. MoasneHue cMmBoOAIa
) COMPOBOXKAAETCA HENPEPbIBHbIM 3BYKOBbIM CUTHANIOM.
Mpoboit wu3onaumm ob6bekTa, u3MepeHWe npepbiBaeTca. Haanucb

HLE

nosasndetca nocne cumeosa LIMIT 1!, octaBasdck B TeyeHue 20 ceKkyHA, B
pexunme U3IMepeHuA B C/ydae, KOrga HanpaxeHwe paHee A0CTUIIO
HOMWHANIbHOTO YPOBHA.

HdEI: , cBetogmos Riso

MUTaeT KpaCHbIM LUBETOM,
CNblleH ABYXTOHaI'IbeIﬁ

3BYKO BOW CUrHanN

Bo Bpemsa m3amepeHUA MNOABUIOCb NMEPEMEHHOE HamnpaXeHue WAn He
yoanocb paspaamtb obbekT B TeyeHue 30 cekyHa. HEMEANEHHO
0TCOeANHUTE U3MepUTE/IbHbIE NPOBOAA.

4.1.2 TpéxnpoBoaHOe U3MepeHHe

Ona Toro YTOObI UCKAOUYUTbL BAUAHUE NOBEPXHOCTHbIX TOKOB NP UamepeHnn conpoTnBaeHnA 0BMOTKM

TpaHchopmaTopa, He06X0AMMO UCNONb30BaTb TPEXNPOBOAHbIN METOA U3MEPEHNA.

Mpu nsmepeHnn HeobXxoANMMO NOAKNOUNTL Pa3beéM G K Kopnycy TpaHcdopmaTopa.

11




25008
+ caTiveoos G

Mpu M3MEPEHMU COMPOTUBNEHMA MEXKAY KMUIOW Kabena v 3KpaHOM, BAUAHME MOBEPXHOCTHbIX TOKOB
(ocoboe BAMAHWE OKa3bIBAKOT MPW CAOMHbIX MOTOAHbIX YCNOBUAX) YCTPAHAIOT COEAMHEHMEM KYCOYKa
MeTaNIMYecKon GoNbIM, HABUTOrO Ha M30/ALMIO U3MEPAEMOM XWbl, C PasbeMoM G.

QBCONCOHKA K&BENA
METANMMYECKS A DONBrA, HABWTAA HA MICNALMIO HMNbI

MPOBO DAL A HI0A

2
42N

2500 8
+ CATIVE00B G

Takum ke cnocobom noaxaoyaeTcs pasbém G Npy UIMEPEHUN CONPOTUB/IEHUA MEXKAY ABYMSA KUIaMM
K TpeTel, He y4acCTBYIOLLEN B MPOLLECCE U3MEPEHUS.

4.2 Hu3KOBOJIbTHOE H3MEPpEHHE COIMPOTUBJICHUA

4.2.1 H3MepeHHe CONPOTUBJIEHUS 3aLUTHBIX IPOBOJHUKOB U YPaBHUBAKOLIMX IOTEHIAAJI
coeMHEHHUH TOKoM * 200MA

Knasuwamm << wuamM >> nepentn K wmamepeHuto Rcont (roput

@
@ @@ cBetoamos, ). Mpubop HaAXoAUTCA B PEXUME WIMEPEHUA

HanpAaXeHuA.

pres
=

pes
o

v 3 Hagnucoe READY Ha gucnsiee roBopuUT O FOTOBHOCTU
n v
Rcont npubopa K M3mepeHuio.

12



@ MoakntoumTte n3mepuTenb K nccaegyemomy 06'bEKTy.

3anycTute usmepeHue Bpy4Hyto, Knasuweir CTAPT.

Ui ( + “arivesos 6

@ CuunTanTe pesynbrar.

R CONT

@ [na 3anycka cneagylouero usmepeHua 6e3 oTCcOeaMHEHUA UM3MepUTe/bHbIX
npoBoAoB OT 06beKTa, HaxkmuTe CTAPT.

DononHutenbHasa uHpopmayuma, otobpaxkaemas usmepuresnem

Ha wuccnegyemom 06beKTe  MNPUCYTCTBYET  HaMpsXeHue  MOMEX.
NOISE! M3mepeHne BO3MOXHO, HO C AOMOJHUTENIbHOM MNOrpPelwHOoCTbHo,
YKa3aHHOM B TEXHUYECKUX AaHHbIX.

udEt , cBetogmos,  Rcont
MWUraeT KpacHbIM LBeToM, | HanpsikeHne nomex 6Gosbluie AOMNYCTUMOrO 3HaYeHus, U3MepeHue

CNbIWEH  ABYXTOHasbHbIN, | BnoKMpyeTca.
3BYKOBOM CUTHa.

4.2.2 KomMmneHcanusi CONpOTUBJIEHUS] U3MEPUTE/IbHBIX IPOBOAOB

YT106bl MCKAOUYNTD BAUAHUE CONPOTUB/IEHUA U3MEPUTEbHBIX NPOBOAOB Ha pe3yabTaT nsmepeHmsa Reonr,
MOKHO MPOBECTU UX KOMMEHCcaUuio (aBToMmaTUYecKkoe 06HyneHne).

nepexoga K aKpaHy aBTomMmaTtnyeckoro O6HyJ'IeHMFI conpoTmnBneHnAa NU3AMeEPUTENbHbIX

(C]
@ B pexume Rcont (roput ceetoamon ) Haxkmute Knasuwy YCT/BbIb ana
Bblb

nposoaos.

Hagnuce READY Ha pgucnnee rosoput o
rOTOBHOCTM NPUBOpPa K U3MEPEHMIO.

3amKHUTE mexKay coboil nsmepuTesbHble

25008

+ “CATIV600B— G npOBO,LI,a.

@ a Haxkmute knasuwy CTAPT.
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Muwuratowaa Hagnuce AUTO-ZERO, cBuaeTensCTByeT O

[ [[]}
OYHKUMM  MeHI0  KanubpoBKM  M3MeEpPUTENbHbIX
READY NpoBOAOB.
o 1
@ v ®YHKUMIO KaNMBPOBKN M3MEpPUTENbHbIX NMPOBOAHUKOB

LOCTYyNHA TOAbKO AnAa pexuma Rcont . KomneHcauua

- o o = o
AeNCTBYEeT TaKXe Mnocsie BbIKIKYeHNA U NOBTOPHOIO

BKAOYEHMs npubopa.

Ona oTMeHbl KoMMeHcauuu (Bo3BpaT K 3aBOACKOM KannbpoBKke) HeobXxoAMMO BbIMOAHUTb
@ YKasaHHble Bbllle AeNCTBMA C Pa3sOMKHYTbIMU M3MEPUTENbHbIMW MPOBOAAMM, Ha MecTe
pesynbTaTa NoABMTCA Hagnucb oFF (KomneHcaumsa ConpoTUBAEHUA MPOBOAOB OTK/OUYEHA).

11
@ Qﬁ; Bo3Bpar K 3KkpaHy n3mepeHus Recont BO3MOMKEH nocne Haxatua Knasuwm YCT/BbIB.

4.3 HN3mepeHUe HaANPSAKEHUA

Knasuwamm << mam >> MOXKHO NepenTtn K cnegyoweinn GyHKuMM npunbopa,

O
@ @@ NU3MEpPEeHUIo (X (roput 3enéHbii cBeTOAMOA, EB). Mpubop Haxoautca B

pexunme namepeHna HanpaXKeHuAa.

@ MoaxnounTb npunbop K NCTOYHUKY
HanpAXXeHuA.

@ M3mepeHne NPoMCXOLUT HEMPEPbLIBHO.

14



[ononHutenoHaa nHpopmauus, otobpaxkaemas usmepurenem

> 7508B, ceeTtoanon,
MUraeT KpacHbim UuBeTom, | lMpeBblleH n3mepuTenbHbIn grnanasoH. HanpsaxeHue 6onblue
ABYXTOHaNbHbIM 3ByKoBoW | gonyctumoro. HEMEAJIEHHO otcoeamHuTe usmeputenbHble Nposoaa.

CUrHan

~ B cnyyae obHapyKeHWsA NepeMeHHOro HanpsaKeHus, Ha gucniee
MOABAAETCA CUMBOJ «™», B C/lyyae 0BHapy<eHNA NOCTOAHHOIO
HaMpPAXKeHUA «—» 417 OTPULATEIbHON NONAPHOCTM MW HUKAKOro
CMMBONA A1A NONOXKUTENBHON NOAAPHOCTHU.

5 IAMATH PE3YJIbTATOB U3MEPEHUI

N3meputenn TM-2501 ocHalwleHbl namaTblo, pasgenéHHoi Ha 10 Bank no 99 auyeek Cell. Bharogaps
AMHAMUYECKOMY pacrnpefeneHUto NamaTh, Kaxaas Avyeika MOMKET coAeprkaTb pas3/IMYHOE KOMYECTBO
OTAE/IbHbIX pPe3y/ibTaToB, B 3aBUCMMOCTM OT noTpebHocTen. ITo0 obecneymBaeT ONTMMAaJIbHOE
ncnosnb3oBaHMe NamaTU. Kaxkabiii pe3ynbTaT MOXHO COXPaHUTb B AYEIKY C BbiIBpaHHbIM HOMEPOM U B
BblbpaHHOM Bank, 6n1arogaps yemy nosb3oBaTelb MOXKET MO CBOEMY YCMOTPEHMIO Ha3HayaTb HOMepa
AYeeK O/ OTAEe/IbHbIX TOYeK u3mepeHusa, a Homepa Bank ana oTaenbHbiXx O6BHEKTOB, BbIMNOAHATbL
n3MepeHua B IIO6OM nopsaaKe 1 NOBTOPATb UX 6e3 NoTepu OCTaNbHbIX AAHHbIX.

MamATb pe3yabTaToB U3MEPEHMIN HE CTUPAETCA MOC/e BbIKAYeHUn npubopa, No3TOMY OHU MOTyT 6bITb
CYMTaHbI NO3Ke UK NepeaaHbl Ha KoMNbloTep. He MeHAeTcA Tak:ke Homep Tekyuiel avelikun Cell n Bank

namaATun.
MpumeyaHums:

e B o0pHOM AYeKe MOXHO COXPaHUTb pe3y/bTaTbl M3MEPEHWUH, BbINOJHEHHbIX A1 BCEX
n3mepuTenbHbIX GYHKUNM, Kpome Ux,

e [locne BBOAA pe3ynbTaTa MU3MEPEHUA HOMEP AYEKM aBTOMATUUECKM YBEINMYMBAETCA.

e PekomMeHAyeTcs CTepeTb NamMATb MOCAEe CYMTbIBAHUA AAHHbBIX UKW Nepes BbIMOJHEHUEM HOBOW
CepUM U3MePEHUIA, KOTOPblE MOTYT BbITb 3aNMnCaHbl B Te XKe AYENKK, YTO M NpeablayLume.

5.1 3anuch pe3y/bTaTOB U3MepPEHMI B IaMATh

@ lNocne BbINONIHEHMA U3MEPEHMA HaXKMKUTe Knasuwy BBOA,.

Bank Cell

EL' 33 Auelika cBobOAHA.
CED

15
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Riso Rconr CED
- “

flyeiika 4acTUMYHO 3aHATa Pe3ynbTaTOM TOro
e TUna, YTo M BBOAMMOE 3HayeHue.

fluelika  4YaCTMYHO 3aHATA  pe3ynbTaTom
APYroro Tuna, 4Yem BBOAMMOE 3HauyeHue,
0TO6paXKaloTCaA CUMBOJIbI TUMOB M3MepeHus
3aMMCcaHHbIX BEIMYMH.

fAluelka NOMHOCTbIO 3aHATa, 0To6pa>Ka|0Tcs|
CMMBOJIbI TUNOB U3MepeHUA 3alNUCaHHbIX
BE/INYUH.

o o Ncnonbays knaeuiwm €@ v B MOXHO NPOCMOTPETb PE3y/bTaThl, 3anWCaHHble B

BbIOpaHHOM sueitKe.

Y106b1 U3MeHUTL Homep adelikn Cell nan Bank Heobxoanmo:

@ ° ° Mpn Muralowem Homepe avelikM ¢ nomouibio Knasvw A n $ ycraHosuTe

Tpebyemblli HOmep AYENKN.

g%— HaxkmuTe knasuwy YCT/BbIb — muraet Homep Bank.

MNocne Bbibopa, cooteeTcTBytowero Bank u auveikn Cell, Haxkmute Knasuwy

® )
B
@ ° ° Knasuwamun 4 n ¥ yCcTaHoBMUTe Tpebyemblt Homep Bank namaru.

BBO/, uTobbl 3anu1caTtb pe3yabTaT B NaMATb.

@ Haxumasa knasuwy CTOM/OTM MOMKHO BEpPHYTbCA K 3KpaHy MamepeHuin 6es
3anucw.
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Bank Cell
I'IL' 33 Mpu nonbITKE 3anMcKM B 3AHATYIO AYEUKY
u

[MEM]

noABUTCA NpeaynpexaeHue.

@ @ Haxmute Knasuwy BBO[, utobbl nepesanucatb pesynbtat uauv CTOM/OTM,
U 4yTObbI OTKA3aTbcA N BbIOpaTh Apyryto Adeliky Cell nan Homep Bank.

MpumeyaHums:

Mocne npoBeAeHMA N3MepeHUA pe3yabTaT Ha aucnaee otobparkaeTca 40 MOMEHTA:
O M3MeHeHUA QYHKLUN U3MEePEHUS;
O cpabaTbiBaHUA aBTOMATMYECKOro oTkAtoueHun OFF;
O ObOHapyKeHus nsmepuTenem HanpaxeHma nomex > 50B;

BbinonHEeHWA 04HOr0 U3 cneayowWwmx AeNCTBUNI:

O nepexoaa B peXunm BOSbTMETPA Noc/e HaxaTtua Knasuwu CTOMN/OTM;

O  BbINOJIHEHUA C/leayoLWwero usmepeHus;

O 3anucu B NaMATb.
Mocnie nepexoga B PeXUM M3MEPEHUA HanpPAKeHUA nocne Haxkatma knasmwm CTOM/OTM mam
3anncK B MaMATb, MOXKHO BbI3BaTb NOCAEAHUI pe3ynbTaT Knasuwel BBOA,.
B mamaTu OyaeT COXpaHATbCA Habop pe3ynbTaToB (OCHOBHOM W AOMOJHUTENbHbIE) AAHHOM
n3MepuTeNbHOM GYHKUMM U 3aaHHbIE NAapaMeTPbl U3MEPEHHUA.

5.2 IIpocMoTp COAEPKUMOTO NAMATH

@ @ @ Knasnwamn << wm >> nepeiante K GyHKUMM npocmoTpa namatv: MAMATb
(ropuT cBeToamopn, ).

o o Knasuwamu € 1 W MOXKHO NPOCMOTPETb pe3y/ibTaTbl, COXPAHEHHbIE B
BbIOpaHHO AYeliKke.

Y106bI UIIMEHUTL HOMEP AYENKN NN BaHKa HeobxoaAnMO:

©)
®
®

° ° Mpu muraouem Homepe Aveiikn ¢ nomouibio knasuw 4 v  ycraHosute
Tpebyemblli HOMep AYENKN.

Haskmute Knasuuwy YCT/BbIB — muraet Homep Bank.

° ° Knasuwamu 4 n & yctaHosuTe Tpebyembiit Homep Bank namaTu.

17



MpumeyaHusa:

e Bo Bpemsa npocmoTpa uamepeHusa Riso Ha Aucniee B none Ans OTCYETA BpemMeHWu/namatu
nooyepenHo otobpaxkatorca Homepa Bank, ayelikn M Bpemsa UamepeHusa, B KOTOpPOe AaHHbIN
pe3ynbTaTt 6bia1 3aHECEH B NaMATb. 3TO OTHOCUTCA KO BCEM U3MepeHUAM Riso U |i.

e Knasuwein CTOM/OTM MOXHO Cpasy MNepenTM K OTOBPaskeHW0 OCHOBHOM COCTaBAAoLLEn
pesynbTaTa.

5.3 YpaasneHue COXpaHEHHBIX JAHHbIX
MOKHO yAanuTb cogepnumoe Bcel NamaTn Uamn otTaenbHbix Bank.

5.3.1 Ypanenue Bank namaru

@ @ @ Knasuwamm << unm >> nepengute K GpyHKUMM npocmotpa namati: MAMATb

(ropwut cBeToaMoA, E).
il [ ]
5 10 50 100 -
5 \‘-- o v o
“&‘ Eanke Pl 3agante Homep Bank, Kkotopbit cnepyer
@ EE”] { VAANNTb, COrNACHO NYHKTY 5.2.
Reont CED
' o/ B’ o
“ l ' l Q YctaHoBuTe Homep Avenku Cell Ha «--».
-
AL
(][]
Bank Cell Homep s4YelikM MeHAeTcA Ha  «--» ¢
ul-- noasnaetca Hagnuck dEl, curnanmsmpyrowan
“‘ . 0 rOTOBHOCTM K YA3aNEHMIO.
-, 4
LIl L

@ Haxmute knasuwy BBOA.

al [ ] ]
. r
| ?’?nk Cell Mossuawmica 3Havok 4N u Haanmchb LEII'IF,
E‘EL ul-- asnaetcA TpeboBaHMEM ANA NOATBEPXKAEHUA
"k "~ yAaneHus.
. a». 4
LLID

BHOBb HaxkmuTe Ha Knasuwy BBOA ana yaaneHua sbibpaHHoro Bank.
®
nnu

OTKa3aTbCa OT yAaNeHna MOXHO HaXkaTuem Knasuwmn CTOMN/OTM.
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Copeprumoe Bank namatu 6b110 yaaneHo.

5.3.2 YpajieHHe Bce¥ nmaMsITH

@ @ @ Knasuwamm << uam >> nepenamte K ¢GyHKUMKM npocmotpa namatu: NAMATb

e
(ropuT cBeToamon, ).

I
g 10 50 1 .
05, ¢ -- Yy
Bank Cell
l'lal ni
@ uijui YcraHoBuTe Homep Bank Ha «--».
RCONT m

Homep Bank u auyeitkn Cell meHseTca Ha «--»,
Bank Cell

0d--
[ MEW ] FrOTOBHOCTM K YOANEHUIO BCEro COAEPKMMOro

noAsnAeTCcA Haanucb dﬂ. CUrHaamsumpyrowaa o

NamATHK.

)
L
@ HaxkmuTe Knasuwy BBOA,.

([ [
. r
' Bank Cell NossuBimitca 3navok 4N u HaaNUCb LEI!'IF,
E‘EL ul-- asnaetca TpeboBaHMEM AN NOATBEPMKAEHUA

“ul yOaneHuaA.

j
L

BHOBb Ha*KmuTe Ha Knasuwy BBOA gns yaaneHus BbibpaHHoro 6aHKa.
@
nnu

OTKa3aTbCa OT yAa/ieHNA MOXHO HaxkaTuem Kaasuwmn CTOMN/OTM.
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Bce coaeprkmmoe namsaTtu 66110 yaaneHo.

6 IIEPEJAYA JAHHBIX

6.1 KoMmieKT 060pyA0oBaHMs AJIs1 pa60OThI C KOMIBIOTEPOM

Ona nogxntouyeHUs uU3MepuTens K KomMMnbioTepy noTpebyetca Kabenb USB M cooTBeTcTBylollee
nporpammHoe obecneyeHne. Ecam nporpammHoe obecrnieyeHMe He ObIO KyNaeHO BMecCTe C
YCTPOMCTBOM, €0 MOXKHO npuobpecTtu y NMponssoautens UM aBTopM3oBaHHOIO AUCTPUObIOTOpA.

MoapobHyto MHGOPMALLMIO MOXKHO NOAYUNTb y MponssoanTens n gUCTpnbLIOTOPOB.

MpumeyaHue:

Mpu nonbiTKe YCTAaHOBKWU ApaiiBepoB B 64-6MTHOIM onepaumoHHon cucteme Windows 8 moKer
noABUTbLCA coobLueHmne: «YCTaHOBKA He yaanacby.

MpuumnHa: B cucteme Windows 8 ctaHgapTHO BKAloYeHa 6/10KMPOBKA YCTAaHOBKU ApalBepoB, He
MmeroLwmx LnppoByIo NOANUCDH.

PeweHune: Heob6xoamMmo OTKAOUMTb NPOBEPKY UudpoBOI nognucu ApanBepoB B OMNepaLMOHHOM
cucteme Windows.

6.2 Ilepeaaua gaHHBIX IO Ka6eaw USB

@ @@ Knasuwamm << uam >> nepengute K GyHKUUM
npocmotpa namatv: NAMATb (roput cBeToamos, %).

(111}

r MoakniounTte Kabenb oT nopta USB kKomnbioTepa K
@ PL pasbemy USB wusmeputena. Ha pgucnnee npubopa

. 'Eh oTobpasuntca coobuieHme USB.
L

@ 3anyctute nporpammy «SONEL Reader» ana cBAsn ¢ usmeputenem u cnefymnte ykasaHuAm

nporpammHoro obecneveHus.

7 OBPABOTKA PE3YJIbTATOB U3MEPEHUH

MonyyeHHble W 3anucaHHble B NamATb NpuMbOpa AaHHble WM3MEPEHUI MOMKHO NPOCMATPMBATL U
aHanM3MpoBaTb ¢ NomolLbio nporpammbl «<SONEL Reader». Mpu namepenun Riso B NpegonpenenéxHbii
uHTepsan BpemeHn ChA, nos3sonseT nosb3oBaTeNt0 MNPOrpammbl MOCTPOUTL TPadUK M3MeHEeHUs
COMPOTUBNEHMA U TOKA, KaK GYHKLUN BPEMEHMW.
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8 OBHOBJIEHHME ITPOI'PAMMHOI'O OBECIIEYEHHUA

SET
B cooTBeTCTBMM C yKa3aHUAMMW 1.3 AAHHOrO
@ H'.:IIL.I PykoBoAacTBa, HEOBXOAMMO BOWTU B peXxuMm
o 0bHOBNEHUS nNporpammHoro obecneyeHus
'“.' .‘L nsmepuTens.
L LIL
@ MoakntounTe Kabesb oT nopTta USB KomnbioTepa K pasbemy USB nsmeputens.
@ 3anyctute nporpammHoe obecnedeHne «SONEL Reader» pns obHoBneHuA

NMPOWUNBKNU U3IMepPUTENA N cne,u,yﬁTe YKa3aHuAm nporpammeobil.

9 IIMTAHUE USMEPUTEJIA

9.1 KOHTpOJIb HAaNpsXKeHUA NUTaHUA

TekyWwnin ypoBeHb 3apaga akKyMmynaTopa 0603Ha4yaeTcs CMMBOJ/IOM B BEPXHEM MPaBOM Yray Agucnaen:

E|IIII= AKKYMYNATOP NOMHOCTBIO 3apAKEH.
El:: AKKYMYNATOP PaspaMKeH.
BO3MOHO TONIbKO M3MEpEeHUe HanpAKeHus.

LI

AKKYMYNATOP MONHOCTBIO Pa3pAXKeH, BCe M3MepPeHUs
610KMpytoTCA. N3meputenb aBTOMATUYECKM
OTKNHOUYMTCA Yepes 5 CeKyHa,
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9.2 3apsajaka aKKyMyJIATOPOB

BHumaHue /L\.

Namepureno TM-2501 pabotaer oT dupmeHHoro akkymynaropa Sonel NiMH 9,6B, KoTopblii MOXKHO
3aMeHUTb TO/IbKO B aBTOPU30BaHHOW CEPBUCHOI cnyXbe.

3apagHoe ycTponcTBo, paboTaeT TONbKO C GUPMEHHbIM MaKeTOM aKKymynsTopos. OHO nuTaeTca oT
BHELWHEero UCTOYHMKA NUTaHUA. BO3MOXKHO TaK)Ke NuTaHue oT aBTOMObMAbHOro Npukypusatens (12B) c
NOMOLLbIO AOMNONHUTENBHOrO aganTepa.

3apf-|,u,Ka Ha4YMNHaeTCA nocne noAKNAKYEeHUA MUTAaHUA K U3MEePUTEento, He3aBUMCMMo OT TOro, an60p
BbIKZ1lOYEH MU HET, OT/INYaeTCA TOJ/IbKO peXMM 3apAaaku, OMUCaHHbIN HUXKe. M3meHeHMe 3ano/IHeHUA
CMMBOJ1a aKRyMynAToOpa Ha Agucnnee n ceedeHnme AmMonoB U3MEPUTENIbHBIX d)yHKLI,VIﬁ (nooqepe,u,Ho
3aXXUrakloTCA KpaCHbIM LUBETOM U FaCHyT) CBMAETENBCTBYET O Npouecce 3apAaaKku.

9.3 PexuMmbl 3apAaKH

M3mepuTenb BbIKAKOYEH: aKKYMY/IATOPbI 3apsXKatoTcsa MO airopuTmy «ObICTPOI 3apafKkM» - npouecc
3apAAKM 3aHMMaeT oKosio 4 yacoB. OKOHYaHMe npouecca 3apAAKU CUTHANIMBUPYETCA MNOJHbIM
3ano/IHEHWEM CMMBOJIA akKymynsaTopa, coobueHmem FULL n 3ByKoBbIM curHanom. Ytobbl MOAHOCTbIO
OTK/IIOU4MTb NPUBOP, HEO6XOAMMO BbIHYTb BUJIKY MUTAHUA 3apPAAHOrO YCTPOMCTBA.

N3mepuTenb BKAKOYEH: aKKYMY/IATOPbI 3apAMKaKOTCS MO aNropuUTMy «Mnog3apsaakuy - STOT NMPOLLEeCcC MOXKeT
NPoAOMKaTbCA A0/blle, YeM Mpouecc 3apsAAKkM BblkalodeHHoro npubopa. OKoHuYaHMe npolecca
3aPASAKU CUTHANU3UPYETCA NOIHbIM 3aNOJHEHUEM CUMBO/1a aKKYMYNATOPa U 3BYKOBbIM CUTHanom. Ecau
Bpemsa nogzapaaku npesbicuT 10 Yacos, M3MEPUTE/Ib aBTOMATUYECKM BbIK/IIOYAETCA MO COObparkeHnsam
6esonacHoCTw.

YT106bl NONHOCTbLIO OTKAKOUUTL NPUBOP, HEOBXOAMMO BbIHYTb BMAKY MUTaHWA 3apALHOMO YCTPOMCTBA U
BbIKOYUTb U3MEPUTESD.

BHMMaHuMe ‘/L\.

3anpeliaeTca 3apAXKaTb aKKYMynATOpHble 6aTtapen npubopa OT APYrMX UCTOUHUKOB NUTAHUA, He
yNomsHyTbIX B AaHHOM PykoBoacTse.

MpumeyaHume:

BcneacteMe nomex B CETM  MOMET MPOU3OUTU  NpPEeXAEBPEMEHHOE MNpeKpalleHne 3apagKu
aKKymynatopa. B cayyae oBHapy:KeHMA CAUWKOM KOPOTKOrO BPEMEHW 3apAdKu, OTKAouMTe npubop u
HauyHUTE 3apAaKy CHOBa.

[ononHutenobHaa nHpopmauus, otobpaxkaemas usmepurenem

CurHanusauus MpununHa Lencreus
CnuwKom BbicoKan
v Mopoxaunte, noka aKKYMyNATopbl
Err ACU Hi°C Temnepartypa
oxnagaTca. HauHuTte 3apaaKy CHOBaA.
AKKYMYNATOPOB.
CnuwKom HuU3Kas
. Mopoxaunte, noka aKKYMYNATOpbI
Err ACU Lo°C Temnepartypa
HarpetoTca. HauHuTe 3apAaKy CHOBa.
AKKYMYNATOPOB
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CurHanmsaymsa MpuynHa [elictBus

HayHute 3apAapKky cHoBa. Ecam 3to He
Err ACU X . NOMOraeT, TO BOSMOXHO MoBpexgeHune
ABapuinHoe cocToaHue.
(roe X — aTo Homep oWKnbKK) NnakeTa aKKyMy/naTOPOB — CBAMUTECH C

CeEPBUCHbIM UEHTPOM.

HeT cumBona akkymynsaTopa (npu | OTKAOUEHHbI MK
. Ceaxutecb ¢ CepBUCHbIM  LleHTpom
NOAKAOYEHHOM 3apALHOM | HEUCNpPaBHbIN
. npoussoauTens.
ycTpoucTae) aKKyMynaTop.

9.4 O0O6ummue NpaBujia N0JIb30BaHUSA HUKEJIb-MeTa/JIOTUAPUAHBIMH
akkymysisstopamu (NiMH)

XpaHuTe aKKyMynsaTopbl (M3MepuUTenb) B CYXOM, MPOXIaLHOM, XOPOLIO BEHTUANPYEMOM NMOMELLEHWUN, a
TaK)Ke 3allMLaiTe Mx OT MPSAMbIX CONHEYHbIX Aydyei. TemnepaTypa BO34yXa OKpyKatowen cpegbl ann
OMTENbHOrO XPaHeHUA O0/KHA 6biTb Hue + 30°C. [auTenbHoe XpaHeHue aKKyMy/aATOpPOB Npu
BbICOKOW TeMnepaType COKpaLLaeT CPOK CAYKObl, U3-3a BHYTPEHHUX 3/1EKTPOXMMMUYECKMX NPOLLECCOB.

Akkymynsatopbl NiMH 06bi4HO BbiaepxuBatoT 500-1000 UMKIOB 3apAAKU. DT aKKYMYIATOPbI A0CTUrAOT
MaKCMMa/IbHOM 3HEeProémkoctu nocne GopmMupoBKU (2-3 LMKIOB 3apAAKM M paspAgKu). BaxkHeAwum
$aKTOPOM, BAMAIOLLMM HA CPOK CAYXKObl aKKyMynaTopa, ABAAETCA rNybuHa paspagku. Yem cuibHee
paspaXKeH akKyMyIATOP, TEM KOPOYe CPOK ero C/yXobl.

3ddekT namatn B NiIMH akkymynaTopax NposBasercA B orpaHuyeHHon ¢opme. TakoOM aKKymMynatop
MOXHO 6€e3 60/blUMX MOCNeACTBUI [03apAaUTb. KenaTesibHO, OAHAKO, Yepe3 HEeCKONAbKO paboumx
UMKNOB NOJIHOCTbIO €70 PaspsaanTD.

Mpu xpaHeHWW akkymynsTopos NiMH npoucxoauT camonpom3BO/IbHbIN Paspag CO CKOPOCTbIO OKOO
20% B mecsAl,. Bbicokasa Temnepatypa Npu XpaHEHMM aKKYMYNATOPOB MOXKET YCKOPUTb 3TOT npouecc
BABOe. YTo6bl He AOMYCTUTb YPEe3MEPHOro pPaspada akKKymynAaTOpOB, HEOBXOAMMO MX NepUoaMYECKU
noA3apaXKaTb (TaKXKe U He IKCNAyaTUpyeMble aKKyYMYAAaTOPbI).

CoBpemeHHble bbicTpoAeNncTByOWME 3apafaHble YCTPOMCTBA PACMO3HAOT KaK OYeHb HU3KYl0, TaK U
OYeHb BbICOKYIO TEeMMNepaTypy akKyMyAsTOPOB M COOTBETCTBEHHO pearvpytoT Ha 3T cuTyaumn. OueHb
HW3Kaa TemnepaTypa [AO/BKHA 3ab610KMPOBaTb BK/OYEHWME MpoLecca 3apagKM, KOTOPbIM MOXKeT
HeobpaTMMO NOBPEANUTb aKKymynaTop. PoCT TemnepaTypbl aKKymynAaTopa SABASETCA CUrHANOM ANS
3aBeplleHns 3apAdKM W ABNAETCA TUMUYHBLIM ABAEHMEM. 3apAdka npu BbICOKOW TemnepaType
OKpY’KaloWel cpedbl Kpome YMEeHbLIEHMS CpoKa CAy»Kbbl, NpuBoguT K 6onee 6bICTPOMY pPOCTY
TEMNepaTypbl aKKYMyATOPa, KOTOPbIN He ByaeT 3apAXKeH A0 NOJHON EMKOCTHU.

CnepyeT NOMHWUTbL, YTO NpKU BbICTPON 3apAdKe aKKYMYAATOPbl 3apsarKatloTca go 80% émKkoctu. Jlyywume
pe3y/ibTaTbl MOXHO MOJYYUTb, NPOASIMB 3apPALKY: TOr4a 3apsALHOE YCTPOMCTBO MEepexoamT B PEerUM
noA3apaaKM MasibiM TOKOM M 33 HECKO/IbKO YacOB aKKYMYAATOPbI 3apAAATCA A0 NOAHON EMKOCTHU.

He 3apsaailTe M He 3KCNAyaTUPYWTEe aKKyMyAaTOpbl NPW 3KCTPeMainbHbIX TemnepaTtypax. KpaliHue
TEMNepaTypbl COKPALLAIOT CPOKU CAYKObl 3/1EMEHTOB NMUTAHUA W aKKYMYNATOpPOB. Henb3a pasmellaTtb
YCTPOMCTBA C MUTAHMEM OT aKKYMYNIATOPOB B OYEHb Tersibix mectax. CTporo cobntogarite HOMUHabHbIE
3HaueHna TemnepaTypbl OKpyXKatolen cpeabl Nnpu pabore.
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10 TEXHUYECKHE XAPAKTEPUCTUKHA

10.1 OcHOBHbIE XapaKTEepPUCTUKH

o CoKpalleHue «W.B.» NpPW OnpeaeseHUn OCHOBHOM MNOrpelHoCcTM, O3Ha4YaeT W3MepeHHan

Be/INYNHaA.

e CoKpalleHue «e.Mm.p.» O3Ha4YaeT - eANHULA MAaALlero paspsaaa.

10.1.1 U3MepeHUe HaNPs>KeHHUI IepeMeHHOro,/MOCTOSIHHOTO TOKa

[vanasoH PaspelieHune OCHOBHasA NOrpeLHoCTb
0..299,9B 0,1B

+ (3% n.8. + 2e.m.p.)
0..750B 1B

e [lnanasoH yactoTbl: 45...65 Iy,

10.1.2 U3MepeHHEe CONPOTUBJIEHUA U30JIALUU

[nanasoH nsmepenunit, cornacHo MOCT IEC 61557-2-2013 Riso min = Uiso nom /liso nom -..1,000 TOM (liso nom =

1 mA)

[ByxnpoBoaHOE U3mepeHue:

dnanasoH PaspeweHune OCHOBHasA NorpeLwwHocTb
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.B. + 20e.m.p.)
1,000...9,999 T'Om 0,001 rom
10,00...99,99 TOm 0,01 TOm
100,0...999,9 TOm 0,1Mom

e [lpeBblleHMe AmManasoHa CUrHaAMsMpyeTca oTobparkeHnem > xxxXx TOm (roe Xxxx - 3To

npegenbHoe 3HayeHue Ans BbibpaHHOro AnanasoHa).

OpVIeHTMpOBOLIHbIe MaKCUMa/ibHbleé 3Ha4YeHNA wuamepAaemoro conpoTtusaeHUA B 3aBUCUMOCTU OT

HaNPAXKeHNa M3MePeHNn NpPUBEAEHbI B Tabamue HUXKe. [na ApyrMx HanpaXKeHuin npeaensl AManasoHa
MOXHO paccunTaTb No popmye, NPUBEAEHHOW HUKe.

HanpsaxeHue JunanasoH nsmepeHui
8o 100 B 50 rOm
200...400 B 100 rOm
500...900 B 250 FOm
1000...2400 B 500 MOm
2500 B 1000 rom

MpumeyaHue: a4nA 3HaYEHUA CONPOTUBAEHUA U30AALUMMN HUKE Risomin TOYHOCTb HE onpedesieHa, u3-3a
paboTbl U3MEPUTENSA C OrPaHUUYEHMEM TOKA B COOTBETCTBUM C GOPMYION:

roe:
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® Riso mn — MWMHMMANbHOE COMPOTUBAEHME W30NAUMKU, U3MepAemoe 6e3 orpaHu4YeHuUa TOKa
npeobpasosarens;
®  Uisonom— HOMMWHaNbHOE HaMpPsXKeHME U3MEPEHUS;

®  lisonom — HOMWHA/bHLIN TOK NpeobpasosaTtens (1 mA).

10.1.3 N3MepeHMe TOKa yTEeYKU

Awnana3oH PaspeweHune OcCHOBHaA NOrpeLwHoCcTb

PaccunTtbiBaeTcA Ha OCHOBAHWUU
0...1L max MWAIN-, MUKPO-, HAHO-

NoKasaHWi CONPOTUBNEHUSA

® I max— MaKCMMasibHbI TOK NPU 3aMblKaHUK NPOBOAOB, Pa3peLleHne U Pa3MEPHOCTb BbITeKatoT
M3 AManasoHa U3MepPEeHUs CONPOTUBNEHUS U30NALMMN.

10.1.4 Hu3KoBOJIbTHOE M3MepeHHUe HeNpepbIBHOCTU LEeNU U CONPOTHUBJIEHUA 3alIUTHBIX U
yPaBHUBAKWLIUX NOTEHIMAJI COeAUHEeHMI TOKOM +200 MA

[Junana3oH nsmepeHui, cornacHo NOCT IEC 61557-4-2013 0,1...999 Om

AnanasoH PaspeweHune OCHOBHasA NOrpeLHoCcTb
0...19,99 Om 0,01 Om
+(2% un.B. + 3e.m.p.)
20,0...199,9 Om 0,1 0m
200...999 Om 10m +(4% un.B. + 3e.m.p.)

e HanpaxeHWe Ha Pa3OMKHYTbIX Knemmax: 4...24 B;

e BbixogHoW TOK Npu R < 2 Om: Isc > 200 mA;

e KomneHcauma conpoTUBEHNA U3MEPUTENbHBIX MPOBOLOB;

e  U3mepeHwna gna AByx NONAPHOCTEN TOKa;

e [IpeBblWeHMe aMaNa30Ha CUTHANU3UpPYeTCa coobueHnem > 999 Om.

10.2 lono/THUTE/IbHbIE XapaKTePUCTUKH

MutaHue

- Naket akkymynatopos SONEL
MutaHune nsmeputena NiMH 9,6B 2Ay

- MocTosiHHbIN TOK 11+14,5B 2,5A
KaTteropus anektpobesonacHocTu CAT IV/600B
MapameTpbl ceTn NCTOYHUKA NUTaHuA 3Y 90B...264B; 50...60L,
JuanasoH TemnepaTtyp 3apALKN aKKyMyiAToOpa B +10°C...+40°C
pexxume 500mA
Bpemsa «bBbicTpoit 3apaaKku/noaszapaakm» akkymynsatopa | 4/10 vacos

Ycnosus Opr)-KaIOLU,eﬁ cpeabl U gpyrne tTexHn4eckne gaHHble

[Ounana3oH pabounx Temnepatyp -20°C...+50°C
Juana3oH TemnepaTtyp Npu xpaHeHUu -20°C...+60°C
Bna*KHOCTb 20...80%

CreneHb 3aLKTbI, COMNACHO

FOCT 14254-2015 (IEC 60529:2013) P65

TemnepaTtypa oKp. cpeapl: +23°C £2°C

HopmanbHble ycnoBusa 418 NoBepKu
P ¥ A P BnaxHocTtb: 40...60%

Pasmepbl 200 x 150 x 75mm
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Macca okono 1,0kr

Oucnnen CermeHTHbIN KN

MamATb 4NAa XpaHeHUA faHHbIX 990 aveekK

BbicoTa Hag ypoBHEM MopA < 3000m

CootBeTcTBME FOCT P M3K 61557-1-2005

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

Knacc sauurel [OCT IEC 61557-1-2005

rOCT P M3K 61326-1-2014

SNIEKTPOMATHUTHAA COBMECTUMOCTL FOCT P 51522.2.2-2011 (M3K 61326-2-2:2005)

10.3 Jonno/siHUTEe/IbHAA NOTrPEIHOCTD

[aHHble 0 AONOAHUTENBbHOW MOFPELHOCTM B OCHOBHOM MOJIE3HbI MPU UCMONL30BAHUN U3IMEPUTENA B
HECTAaHAAPTHbIX YCNOBUAX, @ TaKXKe A4 N3MepUTeNbHbIX 1abopaTopuii npu NoBepKe.

10.3.1 /lonosiHUTeAbHas norpemHocTb corsiacHo I'OCT IEC 61557-2-2013 (Riso)

BanAatowas seandmHa 0O603HavyeHue JononHuTenbHaA NOrpeLHocTb
MecTtononoxeHue El 0%

HanpsaxeHune nutaHua E2 0% (He oTobparkaeTca BAT)

Temnepatypa 0...35°C E3 0,1%/°C

10.3.2 /lonosiHUTeAbHas norpemHocTs corjiacHo I'OCT IEC 61557-4-2013 (R + 200 mA)

BanAatowas seandmHa 0O603HavyeHue JononHuTenbHasa NOrpeLHocTb
MecTononoxeHue El 0%

HanpsaxeHune nuTaHua E2 0,5% (He oTobpakaeTcs BAT)

Temnepatypa 0...35°C E3 1,5%

11 KOMIVIEKTALIUA

11.1 CranaapTHadA KOMIJIEKTAL A

HanmeHoBaHue Kon-Bo MHaeKc
TM-2501 N3meputenb napameTpoB INEKTPON3ONALUN. lwrT. WMRUTM2501
PykosoacTso no skcnayatauun/MNacnopt 1/1wr.
MpoBog namepuTtenbHblli 1,8M ¢ pasbémamum «baHaH» 5kB ronyboit 1w, WAPRZ1X8BUBB
Mposoa nameputenbHbili 1,8M ¢ pazbémamm «baHaH» S5KB KpacHbIi lwr. WAPRZ1X8REBB

MpoBoa n3amepuTenbHbIi 1,8M 3KPaHMPOBaHHbIM C pasbemamu

«baHaH» 5KB Y8pHbI Lwr. WAPRZ1X8BLEB
3axkum «Kpokoann» nsonmpoBaHHbI ronyboii KO9 11kB lwr. WAKROBU32K09
3axnum «KpoKkoamn» n3onnpoBaHHbIN YépHbii KO9 11kB lwr. WAKROBL32K09
3axkum «Kpokoann» M3onmMpoBaHHbIN KpacHbln KO9 11KB lwr. WAKRORE32K09
30HA, OCTPbIN C pa3bémMom «baHaH» KpacHbIn 5KB lwrT. WASONREOGB2
30H4, OCTPbIN € pa3bEMom «baHaH» YEPHbIN S5KB lwr. WASONBLOGB?2
®dythap M8 lwrT. WAFUTM8

3apaaHoe YCTPOMCTBO ANA akKymynaTopos Z7, mogenb SYS1319-3012 lwr. WAZASZ7
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Kabenb nocneposatenbHoro nHtepdeiica USB lwrT. WAPRZUSB
Kabenb ceTeBom lwr. WAPRZLAD230CZ
11.2 lonosiHUTE/IbHAsA KOMIIJIEKTALMSI

HanmeHoBaHue UHaeKc
AfanTtep aBTOMO6UAbHbIN (12B) WAPRZLAD12SAM

12 OBC/NYKUBAHHUE IIPUBOPA

BHumaHue /i\

B cnyyae HapyweHMA npasua 3KcnayaTauum OGOPYAOBaHMFI, YCTaHOB/IEHHbIX M3rotoBuUtenem, moxxer
yXy4aLwuTtca 3aWmnTta, npyumeHaeman 8 gaHHOM npu60pe.

Kopnyc nsmepurtena MoOXKHO YUCTUTb MATKOM BAaXKHOW diaHenbto. Henb3a NCnosib30BaTh PacTBOPUTENM,
abpasuBHble YnCTALWME cpeacTBa (MOPOLLKM, NAcTbl U TakK Janee).

JNEeKTPOHHaA CXeMa WU3MEPUTENA He HYXKAAeTCA B UYMCTKE, 33 MCK/OYEHMEM THE3L, NOAKAYeHUn
N3MepUTE/IbHbIX NMPOBOLOB.

MN3mepuTenb, ynakoBaHHbIA B NOTPEBUTENbCKYIO M TPAHCMOPTHYHO Tapy, MOMKET TPaHCMOpPTUPOBATbLCH
Nto6bIM BUAOM TpaHcnopTa Ha Ntobble paccToAHMA.

[lonyckaeTca YNCTKa THE3A NOAKNIOYEHMSA USMEPUTE/IbHBIX MPOBOAOB C UCMOJIb30BaHWEM 6E3BOPCUCTbIX
TaMMOHOB.

PemoHT npnbopa ocyLLecTBAfeTCcA TONbKO B aBTopu3oBaHHOM CepBucHom LieHTpe.

13 YTUJIN3ALNA

N3meputenb, npeaHasHayeHHbIM ANA yTUAM3aUMKM, cnedyeT nepedaTtbh [lpoussogutento. B caydae
CaMOCTOATE/IbHOW YTUAM3aLMK eé creayeT NPoBOAUTb B COOTBETCTBUM C AEWCTBYIOWMMM MPaBOBbIMK

HOpMaMMu.

ApxaHrenbck (8182)63-90-72
ActaHa +7(7172)727-132
AcTtpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropog (4722)40-23-64
BpsiHck (4832)59-03-52
BnaguBocTok (423)249-28-31
Bonrorpapn (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTepuH6ypr (343)384-55-89
WBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
WUpkyTck (395) 279-98-46

Kuprususa (996)312-96-26-47

Mo Bonpocam npoaax v nogaepXku obpallantech:

KaszaHb (843)206-01-48
Kanunuhrpag (4012)72-03-81
Kanyra (4842)92-23-67

Kemeposo (3842)65-04-62

Kupos (8332)68-02-04

KpacHogap (861)203-40-90
KpacHosipck (391)204-63-61

Kypck (4712)77-13-04

Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41
HwxHuin Hosropog (831)429-08-12

KasaxctaH (772)734-952-31

HoBoky3Heuk (3843)20-46-81
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MNeH3a (8412)22-31-16

MNepmb (342)205-81-47
PoctoB-Ha-[loHy (863)308-18-15
PsizaHb (4912)46-61-64

Cawmapa (846)206-03-16
CaHkT-leTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBactononb (8692)22-31-93
Cumdeponons (3652)67-13-56

TapxukuctaH (992)427-82-92-69

3An. nouta seh@nt-rt.ru || Cant: https://elecson.nt-rt.ru/

CmoneHck (4812)29-41-54
Coun (862)225-72-31
Craspononsb (8652)20-65-13
Cypryt (3462)77-98-35
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
Yha (347)229-48-12
XabapoBck (4212)92-98-04
YensnbuHck (351)202-03-61
Yepenoseu (8202)49-02-64
Apocnasnb (4852)69-52-93
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