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1 BBeaeHue

Mbl 61arogapum 3a NOKYMKY HaLero M3amepuTens napameTpos 31eKTpobe3onacHoCTH
3/1eKTPOYCTaHOBOK 34aHui. Mpnbopsbl cepnn MPI — 370 nepeHocHble MHOTOMYHKLMOHabHbIE
U3MepuTeNn, No3BOAIOWME BCECTOPOHHE OLUEHUTb COCTOSHME 3/IEKTPOYCTAHOBKM C BbICOKOM
TOYHOCTbIO.

BHUMAHMUE
MpoussoguTenb octaBaseT 3a cob60ii NPaBo BHeCEHUA USMEHEHUIA BO BHELLHUI BUA, a TaKXKe
TEeXHUYECKUE XapaKTepucTuKu npubopa

[ns Toro ytobbLI rapaHTUPOBaATb NPaBMbHYIO paboTy Nnpnbopa u Tpebyemyro TOYHOCTb Pe3ybTaToB
n3mepeHuin, Heobxoammo cobntoaaTh creayroume peKkoMmeHaaumm:

BHUMAHMUE A

Mepep, paboToii c UsmeputTenem Heob6xoAMMO U3y4UUTb JaHHOE PYKoBOACTBO, TLaTeNbHO cobaloaaTb
npaBuWa 3alMTbI, a TaKXKe pekomeHgauuu NMpoussogurtens.

MpumeHeHWe Npubopa, HeCOOTBETCTBYOLLEE YKa3aHNAM poM3BOAUTENSA, MOXKET BbITb MPUYMHOM
NONOMKM Nprbopa U UCTOYHUKOM CEePbE3HOM onacHocTn ans MNonb3osatens.

I'IpM60p AO0JIKEH O6Cﬂy>KMBaTbCFI TONbKO KBaI'IVICI)VILI,VIpOBaHHbIM nepcoHasioMm, O3HAKOMJIEHHbIM C
I'IpanmaN\M TEXHUKU 6630I’IaCHOCTM;

Henb3Aa ncnonb3osaTtb:

o [MoBpEXAEHHbIN U HEUCNPABHbIN MONHOCTbIO UKW YAaCTUYHO U3MEpPUTENb;
e [poBoAa 1 30HAbI C MOBPEXAEHHON U3oNaLMeEN;
e /I3mepuTe b, KOTOPbIN A0Ar0 XPaHU/CA B YCOBUAX, HECOOTBETCTBYIOLLMX TEXHUYECKUM

XapaKTepucTUKam (Hanpumep, Npwv NOBbILLEHHOM BAAXKHOCTH).

PemoHT nameputena fonKeH OCyLLeCTBAATLCA TONIbKO NpeaCcTaBUTeNAMMU aBTOPM30BaHHOro CepBMCcHOTO

LeHTpa.

I'Iepe/J, Ha4yasiom M3MepeHVIl7l yﬁeAI/ITECb, YTO NPOBOAHUKHN NOAKNHOYEHDBI K COOTBETCTBYHOWUM rHE3OaM
namepurtena.

3anpeu1,aeTc;| NnoNb30BaTbCA UamepuTenem C HeHagdeXXHO 3aKPbITbIM NN OTKPbITbIM KOHTeVIHepOM ana
91IEMEHTOB NNTAHUA, @ TAKXKE OCYLLEeCTBIATb NUTaHNE N3aMepuTena ot ntobbix APyrmx NCTOYHUKOB,
KpoMe YKa3aHHbIX B HAaCTOoALWLEM pyKOBOACTBE.

Ob6paTtuTe BHMMaHKUe, 4To Haanucb BAT!, noasastowanca Ha aucnaee, 03Ha4YaeT CANLLIKOM HU3KOe
HanpseHWe NUTAHWUA U CUTHAZIM3NPYET O HEOBXOAMMOCTM 3ameHbl 6aTapeek UK 3apsaKe
AKKYyMynaTopoB. BAOKMpyoTCA BCce U3MepeHUA, 38 UCKAOYEHNEM U3MEPEHUA HaNPAXKEHNA ANA
dyHKUMM Z n Y30.

Bxoz Riso U3MepUTeNs MMeeT 3/IEKTPOHHYIO 3aLlMTy OT NepeHanpaXeHns (Hanpmumep, Ha cayyai
nogcoeamMHeHMA K Lenu nog HanpsxeHnem) go 440 B RMS Ha Bpema o 60 cekyHa,.




CumBonbl, oTobparkeHHble Ha npubope:
O Knasuiua ansa skaodeHuns (ON) un sbikntoveHusa (OFF) nutaHua nsmeputens.

‘& Mepes paboToi c Npnubopom HEOHXOAMMO M3yUnTb faHHOEe PYKOBOACTBO, TWaTeIbHO cob1t04aTh
npaBuaa 3alMTbl, a TaKKe peKomeHaaunm Msrotosutens.

c € 3HaK COOTBETCTBUA CTaHAapTam EBponeickoro cotosa.

— MSMEPMTeﬂb, I'Ipe,ﬂ,Ha3Ha‘-IeHHbll\/'l Ana ytmunmnmsauunm, cheayet nepenatb HDOMBBOAMTGHIO. B

Cnyyae CaMOoCTOATENbHOM YyTUan3sauum ee cnegyet npon3soanTb B COOTBETCTBUU C AGVICTBYPOU.LMMM

npaBoBbIMN HOPpMaMW.

9 - Bluetooth -npounsBoacTBeHHas cneundmrKauma 6ecnpoBoaHbIX NEPCOHAbHbIX CETEM.
McnonbayeTtca ANA NOAKAOUEHUA BHELLUHUX YCTPOWCTB.

&>550V — MaKcMmanbHoe JonycTMMOe HanpaXKeHWe Ha Bxoae npmbopa He A0/ KHO npeBbiwaTtb 550 B

nepemeHHOro HanpAaxeHua.

2 MeH1O

MeHto 4OCTynHO B Nt06OM NONOXKEHUN NOBOPOTHOrO NepeKkn4yatena

BHumaHue

B cBA3M C NOCTOAHHbIM COBEPLUEHCTBOBAaHMEM NPOrpammHoro obecneueHms npubopa, BHewWHUA BUA
Aucnaen gna HeKoTopbiX PYHKLMNIA MOXKeT HECKOJIbKO OT/IMYATLCA OT NPeACTaB/IeHHOrO B HacToALLEeM
pyKoBoAacTBe.

@

MENU
Haxkmute Knasuwy MENU.

FNAEHOE MEHH

@]
=zl

BecnpoeoaHaa nepenada

OcHOBHOE MmeHto CoAepPKUT cnegyrowime NyHKTbI:

e BecnpoBogHoe coeanHeHne
® YCTaHOBKM U3MepPEHUI



http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%81%D0%B5%D1%82%D1%8C

e YCTaHOBKM U3meputens
e Bbibop A3bIKa
e NHdopmauyma ob nsrotosuTene

‘ Wcnonbsya knasuiwm A,V 1 4 P BbibepuTe HyKHbIA

®_ =
(S
. Haxkmute ENTER ans BxoAa B BbIOPaHHbIA MYHKT.

2.1 becnpoBoaHOe cOeJUHEHUEe

3Ta dyHKUMA onuncaHa B pasgene 5.3.

2.2 HacTpoilku i3MepeHuiu

@ HacToolika MeMEDEHIE : IImIm
04 |2 e 8

=26 (B 2] |28

HanpameHWe 1 4acToTa

ry _
1+ Eribop FepakTHRpOEaTE Bbixo

Onuua HacTpoiikn namepeHuin CoaepKuT caeaytolime NyHKTbI:

e HanpsaxeHue n yacToTa

e OCHOBHble pe3ynbTaTbl UIMEPEHMA NET/IN KOPOTKOrO 3aMbIKaHUA
® YCTaHOBKW N3MEpPEHUI

o Pexxum namepenmsa Y30 ABTO

o ABTOMHKPEMEHTALMA AYENKN

e [lapameTpbl U3MepeHUA yaeIbHOro CONPOTUBAEHUA

e KannbpoBKa TOKOM3IMePUTESIbHbIX Knelen C-3

e YCTaHOBKa Npeaenos

@ ’ ‘ Wcnonb3ya knasuiwm A,V 1 4 P Bbibepute HyKHbIN

MYHKT.

‘ ENTER
. ‘ @ Haxkmute ENTER ans BxoA4a B BbIOpPaHHbIA MYHKT.

2.2.1 HoMuHa/IbHOE HaNps»KeHue U 4acToTa CeTH

Mepea n3mepeHMAMM HEOBX0AMMO YCTaHOBUTL HOMUHA/bHOE HanpaxKeHue cetn U, (110/1908,
115/2008, 127/2208, 220/380B, 230/400B nau 240/415B). 3HayeHne BbIGPAHHOIO HaNPAXKeHUA
NCNonb3yeTca ANA pacyeTa OXMAAEeMOro ToKa KOPOTKOro 3aMblKaHMUA.



OnpeaeneHme 4acToTbl CETU, KOTOPaA ABAAETCA NOTEHLMabHbIM UCTOYHMKOM NOMeEX, He0bXoAMMO ANs
NnpaBUAbHOrO onpeaeneHns YactToTbl USMEPUTENIbHOIO CUrHANA ANA PeXUMa CONnpoTUBAEHNS
3a3eMANA0LWMX YCTPOMUCTB. TO/IbKO NpaBuAbHOE onpeaesieHMe NnapameTpoB CETU NO3BOANUT
oThMNbTPOBATbL NOMEXW NpU U3mepeHusx. Npnbop NnossonsieT GUALTPOBATb MOMEXU B CETAX C
HOMWHanbHOM YacToToi 50 'y, nam 60 Iy,

Ustan 2 pomiard

i MAPIECIE ICZESTOTLIUOSE |

MHapigcie Un Czestot fn
1168/196Y 226,358 [# seH=z

@ 1154288y E8Hz

12772280 248/ 4154

.
¥ lubierz  [EFTER] Educia Llyjd#

[ (N N [ <]

Ncnonbsya knasuwu 4, 1 A, V¥ spibepute
‘ ‘ HOMMHA/IbHOE HAMNPAMXKEHNE N YACTOTY CETH.
Haxatnem knasuwm ENTER gna noaresepxaeHua

®_-
® ’ ’@ BbIBPaHHOrO NyHKTa.

CoxpaHuTe BbiGpaHHOE 3HaYeHMe HaxKaTMem
Knasuwm F4 (OK).

2.2.2 OCHOBHOI1 pe3y/IbTaT U3MEPEHHUA NapaMeTPOB NeTIU «Ppa3a-HyJb»

@

= Ix

Mcnonb3ysa Knasuwm A,V BbibepuTe NapameTp,
AN1A 0TObpaXKeHUn Ha gucnaee: NosHoe
COMPOTUBAEHME Zs U OXKUAAEMbINA TOK KOPOTKOrO
3aMblKaHus ly; noaTBepaMTe BbibOp HaxkaTMem
ENTER.

2.2.3 HacTpo¥Ku u3MepeHuin

HacTpoitka no3BonseT BKAUYMUTL UK BbIKAKOYNUTL HA ANCNIEE CTPOKY C YCTAHOB/EHHbIMM NapaMeTpamMm.
Ucnonb3ya kKnasuwm A n ¥, ycTaHOBUTE BUAMMbBIA AN CKPbITbIA BapUAHT CTPOKM HACTPOEeK
(napameTpoB nsamepeHus) n Haxkmute knasuwy ENTER.



a pomiardn

= Widoczne
Ukryte

TWubierz  [EOTEH Akceptui (B Lujdz

| P —
R e
¥ o

U-re=B8BV " U-re=B BV ™

P P

BraKmaa CTROKS HACTROEK CEPBITSA CTROKS HRCTROEK

2.2.4 Pexxum usmepenus Y30 (RCD) ABTo

HacTpoiika no3BonseT BKAUYUTb pexkum nsmepenma Y30 ABTO. Ncnonbsys Knasuwn A n ¥,
YCTAaHOBUTE HYXKHbIM peXum u Haxkmute Knasuwy ENTER.

& Peiny
Standardowy

B cTaHOapTHOM peXume U3MePEeHUs BbINOIHSOTCS TOKOM BblOpaHHON popMbl MMMY/bCa, @ B MOJIHOM
perKMme UCNob3yoTca BCe BUAbI MMMNYAbCOB TOKa ans gaHHoro tvna Y30 (AC, A, B).

2.2.5 ABTO MHKpeMeHTal s S4elKH

= Wiaczone
Wytaczone

Mcnonb3ya Knasuwun A, ¥ spibepute aBTomaTnyeckoe
yBennYeHne HoMmepa AYelriKM Noc/e 3anmcu B NaMaTb UK

ENTER
‘ @ BPYYHYIO (aBTO MHKPEMEeHTaLMs BbIK/loYeHa) u

noaTteepamTe Bblbop HaxKaTnem Knasuwm ENTER.



2.2.6 MlapaMeTpsl U3MePEHUs YAETbHOTO CONPOTHB/IEHUS

@ Uzta apomiardn
(4 USTA. POM. REZYSTYUNOSCT |
Jedn. dtuanici Jedn. waniku
= $m
ft Oft

< Ugbierz  [EFTER Educia WaidZ

[ (N N [ o< ]

‘ ENTER Ncnonbsya knasuwmn 4, 1 A,V Bpibepute HyXHYO
‘ ‘ pa3MepHOCTb PAcCTOAHMA U pe3ynbTaTa, HaxKaTuem
‘ knasuwm ENTER BbibepeTe Hy»KHbI NYHKT.

0 Harkatnem knasuwu F4 noareepgmte BblibOP.

2.2.7 Kain6poBKa TOKOU3MePUTEAbHbIX KJenie C-3

Ustawienia pomiardw

LI KALIBRACIA CEGOL C3 |

Kalibracja ceadu jest procesem
jedmorazowudn. Pawtdrna kalibracja
jest wumagana w przupadkuuzycia

innuch ceadw lub zerwizawania

przurzadu. Kontunuowaé?

[0
EH ]

4 ¥ llybierz

N Zewrzdjprzewademn
= & aniazdaHiE.
=z = Zatézcgoina
= o przewdad.
0o . Macignij ETRET]
ibraoat
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2.2.8 YcTaHOBKA IIpee/ioB

@ Ustawienia pomi
=

= Wlaczone
Wylaczone

Ucnonb3ya kKnasuwm A n ¥ BbibepuTe BKAOYAUTb UK
BbIK/IOYMTb Npesesnbl.

Hakatnem knasuwm ENTER noatesepauTe BbibOp.

MpumevaHue:
MoppobHOe onncaHne NPOBOAMMON U3MeEPUTENEM ANATHOCTUKM C UCMONb30BAHUEM IMMUTOB,
HaxoauTtcA B pasgene 3.1.

2.3 YcraHOBKM NpuGOpa

Onuus YcTaHOBKM NpMbopa CoAeRKUT ceayrowme NyHKTbI:

e KoHTpacTHoCTb gucnnen

e [loacseTKa ancnnies

e ABTOMATMYECKOE BbIK/lOYEHWNE
e [laTta v BpemA

e CurHanbl HaXKaTMA KNaBULL

e 3aBOACKME HACTPOMKHK

e O6HoBneHue MO

e becnpoBogHoe coegnHeHme

@ Yo T aHOEKN NPMBODS
] 20 @3] [ED)

& e E e

KDHTDECTHDDTI:- AHcnnea

1:* EviEop PeaakTHpOEaTE

‘ Ncnonb3ya Knasuwm 4, 1 A 'V Bbl6epuTe HYXKHbIW NYHKT.
ENTER

‘ ‘ @ Haxkmunte ENTER ana Bxoga v pefaktmpoBaHma

BbIOPAHHOTO NYHKTA.

11



2.3.1 KoHTpacTHOCTB AUCILIes

@ Ustal & miernika 1616
KOMTRAST LCO |

168% 5E%
26% [ 7o
e e
4% 9%
SE% 1685

O Ugbierz  [EFTER Akceptui  [EEE Lidz

‘ imi BbibepuTe ypoBeHb KOHTPACTHOCTU Knasnwamm 4, 1 A,

V. MoaTtBepaunTe Bblbop HaxkaTuem Knasmwn ENTER.

2.3.2 IloacBeTKa AMCILIesa

YcTaHOBAEHHOe 3HavYeHuMe 3a4aeT Bpema 40 MOMEHTa aBTOMATUUYECKOro BbIKAOYEHMA NOACBETKM: 30¢,

60 ¢ MM PyHKUMA BbIKAIOYEHA.

@ 2wietlanie LCO -
] FODSWIETLAMIE LCO

= Lawsze

38s

ENTER
’ @ dBTOMATU4E€CKOro BblIKZ1lOYEHNA NOACBETKN, noATBepAUNTE

MUcnonb3ya Knasuwu A, ¥ Bpibepute Bpems A0

BblbOp HaxkaTuem Knasuiuim ENTER.

2.3.3 ABTOMaTH4ecKkoe BbIK/JIIOUEeHHe

YCTaHOBKa BpeMeHM A0 MOMEHTA aBTOMATUYECKOrO BbIKAOYEHNA HEUCMONb3YEeMOro an6opa.

@ Usta amiernika 18:12
AUTOMATYCZHE LYERCZAMIE |

[# AUTO-OFF wutaczony
5 mirt

15 mirut

S8 minut

58 mirut

: luhierz Akceptuj Wjd#

12



Ncnonb3ya kKnasuwin A, ¥ Bbibepute Bpema A0

ENTER
‘ @ dBTOMATUYECKOTO BbIK/TIOYEHUA NUTAHUA an6opa,

noaTteepamTe Bblbop HaxKaTnem Knasmwm ENTER.

2.3.4 [laTa u BpeMms

@ YT SHOEKM MEHE
)P0l @l )

& e & e

KoHTpacTHOG T AHMCcnaEA

Ucnonb3aya Knasuwm 4 B, Bbibepute BeANYMHY ANs
N3MeHeHun (aeHb, Mecal, rod, 4ac, MMHyTa). YcTaHosuTe
3Ha4YeHue Knasuwamm A

Mocne BbINOAHEHNA HEO6XOLI,MMbIX HACTPOEK HaXXKmute

Knasuwy ENTER.

2.3.5 3ByKU KJ1aBHMII

@

= Wiaczone
Wytaczone

:I_._Igtui-s-r-- EHTER] Akceptuj Wjd#

‘ ENTER Ncnonb3ya Knasuwm 4, BKAKOYNUTE AN BbIKAOYUTE

. . @ 3BYKOBOW CUTHAA MPU HAa¥KaTWUM Ha KNABULLMN.

MpumeyaHue:
BbIKNtOUEHWE HE PACNPOCTPaAHAETCA HA 3BYKOBbIE Npeaynpexaatowme curHansl: U>440 B, U>50V,
Rbeep, PE!, KOTOpble OCTalOTCS aKTUBHbBIMU BCE BPEMSI.

13



2.3.6 3aBoACKHME HACTPOUKHU

@

Czy przygwrdcié
ustawienia fabruczrne?

@ ‘ ‘ [lna Bo3BpaTa K 3aBOACKMM HACTPOMKam (HacTpoikam no
ymonuaHuio), sbibepute OA Knasuiwamn <4, P 1 Haxmute
‘ ‘ knasnwy ENTER.

2.3.7 O6HoBJeHue I10

BHUMaHue &

®yHKUMA NpegHa3HaYeHa TO/IbKO AN1A ONbITHbIX NOAb30BaTes1ei, cBO60AHO Bragetowmx
KOMMNbIOTEPHOU TEXHUKOM.

FapaHTMA He pacnpoCTpaHAETCA Ha HEMCNPABHOCTU Npubopa, BO3HUKLLKE B pe3y/bTaTte
HenpaBU/IbHOIO UCMOJIb30BaHUA AaHHOWN GYHKLUM.

BHuMmaHue &
Nepepg Hayanom o6HoBNeHua MO, 3ameHUTe UK 3apaauTe aKKYMynaTopbl. Bo Bpemsa o6HoBeHUsA
MO He BbIKAOUANTE U3MEPUTE/Ib U He OTKJIIOUANTe Kabenb AnA nepeaauun AaHHbIX.

Mepen ob6HoBAEHMEM Nporpammbl, cKadainTte MO (nporpammHoe obecneyeHue) ¢ caiita pa3paboTunka
(www.sonel.pl) namn odmnumanbHoro npeacrasutens (www.sonel.ru), yctaHoBUTe €ro Ha KOMNbIOTEP U
NOAK/AYMTE U3MEPUTENb K KOMMbIOTEPY.

Mocne Bbibopa B MeHto nsmeputens pexnma O6Hosnenme MO, cneayiite MHCTPYKLMAM NPOrPaMmMmbl.

2.3.8 becnnpoBoJHOe COeJUHEHUE

@ Uztawienia miernika

((WZ31) _ KOMUNIKACIABEZPRZEWODOUR |

= Wilaczone
Wvylaczone

14



http://www.sonel.pl/
http://www.sonel.ru/

Mcnonb3ya Knasuwu A, ¥ gpibepute BKAOYEHNE UK

ENTER
‘ @ BblIK/1lOYEHUE GeCI'IPOBOAHOI'O coegnHeHuA, nogresepauTte

BblOOp HarkaTvem Knasuwm ENTER.

2.4 BbIGOp A3BIKA

@

™~ EbIEOP AZbIKA |
polski Eesky
enalish ezpanol
Deutsch shAnAIEE
tarkee romans
[ pwockui

Ucnonb3ya Knasnwmn 4, 1 A V¥ BbibepuTe HYXKHbIM A3bIK,
HaxkmuTte Knasmwy ENTER.

Sonel 5.A.
llakulskiego 11
S8-188 Swidnica
. sonel.pl
sanelEsonelpl
+48 74 85 83 2600

3 3JkcnayaTtauus npuoopa

MpumeyvaHua:

e B c/iyyae NnpoaonKUTENbHOTO U3MEPEHUS, Ha IKPaHe OTOBparkaeTcs MHANKATOP BbINOJAHEHUS.

e Cnepyet BHUMATENbHO U3YUYUTb COAEPKAHME 3TOM rN1aBbl, NOTOMY YTO OHA ONMUCbIBAET
N3MepuUTeIbHble CUCTEMbI, CNOCObbI BbINOAHEHUS U3MEPEHUI U OCHOBHbIE NpaBuaa ans
WMHTepnpeTaLmn pesynbTaTos.

e Pe3synbTaT NocseAHero U3MepeHma CoXpaHAeTca 40 TeX Nop, NoKa He HauYHeTca cieaytollee
N3MepPEHME, USMEHATCSA NapaMeTPbl U3MEPEHUA, USMEHUTCA PEXMM M3MEPEHUA NpM NOBOPOTE
nepekaoYaTena Uan BblkAUYaT nsmepuTenb. MoKasaHWA OCTaHYTCA Ha 3KpaHe B TeyeHue 20

CeKkyHa. [lna Toro 4ytobbl BbI3BATb X BHOBb, HaxkmuTe Knasuwy ENTER.

15



BHUMAHUE A
Bo BpemsA UamepeHuii (neTaa KOpoTKoro sambikaHusa, Y30) 3anpewjaetca npuKacaTbes K
3a3eMJ/IEHHbIM U OTKPbITbIM 3/1IEMEHTaM UCNbITYeMOii 31eKTPOYCTaHOBKM.

BHUMAHUE A
Bo Bpemsa nsmepeHus 3anpelyeHo U3SMEHATb NOJI0XKeHUe nepeKkaoyaTena AManasoHoB, TaK KaK 3To
MOXeT NpuBecTu K nospexXaeHuo an60pa U CTaTb ONACHbIM ANA NOJib30oBaTeNA.

3.1 OueHKa noJIy4YeHHBIX pe3y/bTaTOB

M3mepuTenb MOXKET OLEHUTb, HAXOAUTCA NN PE3yNbTaT U3MepPeHUn A41A BbIBPaHHOIO 3aLLMTHOrO
YCTPOMCTBA B AOMYCTMMbIX TPaHNLAX UK NpesesibHbIX 3HaueHuAX. 14 3Toro HeobxoAMMO YCTaHOBUTb
JIMMWT, TO €CTb MAaKCMMaJIbHOE UM MUHMMa/IbHOE 3HaUYeHWe, KOTOpPOoe He A0/IKEH NPEeBbICUTb
pe3ynbTaT. 3TO BO3MOXHO 411 BCEX U3MEPUTENbHbIX GYHKUMI, Kpome namepeHnin Y30, 41a KoTopbIix
OrpaHUYeHUs YCTaHOB/EHbI U MOCTOAHHO BKIKOYEHbI PErMCTPATOPOM. [N UsMepeHusa CONpPoTUBAEHMUS
M301ALUUN U OCBELLEHNA, NPeae/IOM ABIAETCA MUHUMAAbHOE 3HaYeHne, 414 U3MEPEHNA MNOIHOro
COMPOTMBAEHUA NETIM KOPOTKOrO 3aMblKaHMA, CONPOTUBEHWNA 3a3€M/IEHUA, @ TaK}Ke CONPOTUBAEHUA

3alWMTHOIo NPOBOAHUKA — MaKCMMa/IbHOE 3Ha4YeHue.

Mpegenbl BKNHOYAOTCA B I1aBHOM MeH1o (pasaen 2.2.8). MNpw ycTaHOBNAEHHbIX Npeaenax, B NpaBom
BEPXHEM YTy AWCTies 0TobpakaloTcsa CUMBOJIbI, UMEILME Ciefytolme 3HaYeH s :

- npanmbelﬁ pe3ynbrar, HaX0,D,F|LLI,MIZ€F| B rpaHnuUax HasHa4YeHHbIX Npeaenos.
B3 - HEBeprlﬁ pe3ynbTar, BbIXO,CI,FiLLI,VIl‘/JI 3a rpaHuubl, onpeaeneHHblie npeaesiom.

0 — OTCYTCTBME BO3MOKHOCTU OLL€EHUTb NPaBUAbHOCTb pPe3yabTaTa, 3TOT CUMBON OTO6pa)+(aeTCFI B
YaCTHOCTU, KOraa pe3y/bTaTa ele HeT, Hanpnumep: BO BpemAa nposegeHnUA nsmepeHna nam Korga ewe
He bblno nposeaeHoO HM OAHO U3MEPEHUE.

Cnocob ycTaHOBKM Npeaenos (MMMUTOB) ONUCbIBAETCA B r1aBax, NOCBALWEHHbIX AaHHbIM U3MEPEHUAM.
CnefyeT OTMETUTb, YTO ANA NETAM KOPOTKOro 3aMblKaHMA Npeaesn onpeaenaetca KOCBEHHbIM NyTeMm,
BbI6BOPOM COOTBETCTBYIOLLEr0 aBTOMaTUYECKOrO BbIKAOYaTENA, 418 KOTOPOTro BbiBeAeHbl CTaHAaPTHbIe
npeaenbHble 3HaYeHUA.

3.2 H3MepeHHe HANPSKEHUA IEPEMEHHOr0 TOKa U YaCTOThI CETH

MPI-530 nsmepseT n otobparkaeT HanpsaXXeHue nepemMeHHOro ToKa M YacToTy CETU BO BCEX peXMmax
KE'\

n3MepeHua 3a uckaoueHmem Rg, Ry, Rt200mA, Rso - Kabenb. [1na pekmMmos W?i.r:}’" 1 Risp oTObBparkaetcs
TO/IbKO HanpsaxXeHue. HanpaxkeHne namepaeTca Npun 4YactoTe CeTU, HaxoadAwlenca B AnanasoHe 45..65 'y,
KaK UCTMHHOE cpeaHeKBagpaTMyHoe 3HaveHue (TrueRMS). Ecam yactoTa n3amepsieMoro Toka HaxoamTcs
3a npeaenamm yKasaHHOro gmanasoHa, BMeCTo 3HauyeHUs oTobparxKaeTcs COOTBETCTBYIOLLEE coobLeHMeE:
f<45 Iy nnmn £>65 My, Tonbko ana GyHKUMI Uy, Zinit, Ui-peZipe ¥ LOGGER ans BbibpaHHOro pexxmma
TonbKo U, HanpsKeHne oTobparkaeTca Kak OCHOBHOW pe3ynbTaT U3amepeHus. MameputenbHble NpoBoga

HGO6XOLI,MMO NOAK/NHOYAaTb B COOTBETCTBUU C 3a4aHHbIM PEXMUMOM USMEPEHUA.
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3.3 KoHTpoOJIb NPaBUJIBHOCTH NOAK/IIOYEHUSA 3aLUTHOrO NpoBogHuKa PE

B
[

MogKNtouMTe M3MEpPUTENb COTNAcHO CXeme NPeacTaBNeHHON Ha PUCYHKe, NPUNOXKMUTE naneL, K
3NeKTpoay NpuUKocHoBeHUA Ha 1 cekyHAay. Ecamn Ha PE npoBoaHuKe ByaeT obHapy>KeHo HanpaKeHue, Ha
aucnnee otobpasutca coobuweHune PE! (owmnbka nogkntoueHus, nposog PE nogkntoueH K ¢pasHomy
nposoay). flaHHoe cooblieHne byaeT conpoBoXKAaTbCA NPOAONKUTENbHBIM 3BYKOBbIM CUTHANIOM.
NaHHaa GYHKUMA aKTUBHA BO BCEX PEXKMMAX, CBA3AHHbIX C M3MepeHnem napametpos Y30 v netau

KOPOTKOro 3amMbiKaHUA.

BHUMAHUE &
Mocne o6HapyKeHUA pa3HOro HanpAXKeHUA Ha 3aWwMTHOM npoeoge PE cnegyeT HemegneHHO
npepBaTb U3MepeHue U YCTPaHUTb BO3HUKLLYIO Npo6nemy.

MpumevaHue:

e Cnepyet y6eamTbCa, YTO B MOMEHT U3MEPEHMA Bbl CTOUTE Ha HEN30/IMPOBAHHOM MOy, B
NPOTUBHOM CAy4Yae pe3y/bTaT MPOBEPKM MOXKET ObITb HEMNPABU/bHBIM.
e [lopor curHanmnsaummn NpeBblWEeHUA 4O0NYCTUMOTrO Hanpa*KeHua Ha nposoge PE coctasnAaet 50B.

3.4 H3MepeHHe mapaMeTPOB NETJIU KOPOTKOro 3aMbIKaHMS

BHUMAHMUE! A

Ecnun B npoBepsemoit uenu umetotca andpdepeHumanbHble Bbikatouatenu Y30, To Ha Bpems
M3MepeHUs NOSIHOro CONPOTUB/IEHUA Lienu UX ciepyeT 060iTH (3alyHTUPOBATb) NPYU NOMOLLU
mocToB (0680408B). HYy)KHO NOMHUTb, YTO TAKMM 06Pa3OM BHOCATCA USMEHEHUSA B USMepAeMyIo Lenb
M pe3ynbTaTbl MOryT HEMHOrO OT/IMYATbCA OT A,EeCTBUTENIbHOCTM.

Kaxkabiit pa3 nocne usmepeHuii, cnegyet yaaauTb U3 Llenu Bce U3SMeHeHUs, NpoBeAeHHble Ha Bpems
M3MmepeHuii, n npoBepuTb paboty BbikatouyaTens Y30.

Mpeabigyliee 3ameyaHMe He KacaeTca 3amMmepoB NOJIHOrO CONPOTUB/IEHUA NET/IU NPU UCNONb30BAHUN
byHKuun Z, ¢ RCD.

3.4.1 U3MepeHHe NapaMeTPOB NET/IU KOPOTKOro 3aMblKaHuA B nenu L-N wau L-L

Bon wmo o,

YcTaHoBUTE I'IOBOpOTHbIﬁ NepeKYaTe/lb B peXxXnm Z.

N,L-L/UL-N,L-L+
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I=CIQ=-‘ 5 BIHHA MPOEDHHEA L |
M L=1,2m
L=5m

@o MAFAMETEb ZAWMTH |
THN In 1 Mpegen
® ® ® O]

[ B || 18A |[em855c || 252 |
(%) (%) () (2
I3=128,8A

HaxkmuTe Knasmuwy F1|[MPOBOJ|, ecan Heobxogmmo

NU3MEHUTb AMHY (ba3Horo) nposoaHUKa L.

Knasuwamn & n ¥ ycraHoBUTE HEOBXOANMMYIO ONUHY
M noaTBepauTe BbIbOp HaxkaTMem Knasuium ENTER

HaxmuTe knasuwy F2 [-==| ana HacTpoiku
napaMeTpoB 3aLlmTbl.

Knasnwamn 4, 1 A,V ycTaHOBUTE NapameTpbl
3alWUTbl U HaXXmuTe Knasmwy ENTER

Ha npneeaeHHOM Bbille 3KpaHe CMMBOJIbl O3HAYaKOT:

TWUM — TN aBTOMAaTUYECKOTrO BbIKNOYATENSA;
Iy — HOMUHAaNbHbIN TOK;

t — Bpems cpabaTbiBaHuUA;

Limit — orpaHunyeHune, cornacHo ctaHgaptam (npu Bbibope 2/3Z |, ysennumsaeTca Ha %l,, npu Bbibope ---

- |, KaK B Tabnuuax ctaHaapTa);

I, — TOoK, obecneuymBaloWwMin aBToMaTUYecKoe cpabaTtbiBaHWE 3aLMUTHOTO YCTPOICTBA B Tpebyemoe Bpems,

onpeaenAaeTcA aBTomaTn4eCKn Ha OCHOBE 3a1aHHbIX NapamMeTpOoB 3aLluThbl.

@ ¥

KN
0:@
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Haxmute knasmwy F3 [ I | ana sbibopa HanpaxeHua
[NA pacyeTa OXMAAeMOro TOKa KOPOTKOrO 3aMblKaHUA
lx— HOMUHanbHoe U, nnn nameperHHoe U.

Knasuwamn A 1 ¥ yctaHOBUTE Heobxoanmoe
HanpAa*keHue n Haxkmute Knasmwy ENTER



ZL-FE.UL-FE

f'\/{; METOM PACYETA I |

™ L{Un)
Ix{Uo)

@ MoakntounTte n3mepuTtenb CoOrnacHO CXxeme Ha cnieayrouem pUcyHKe:

a) gnsa usmepeHua B uenu L-N nau

6) Ana nsmepenus B uenu L-L

ZL-ts-Lo UL-noL-L
Gotowy! f=58,1H=

Ui-v=2285V .

L=1.2m M=1.2m

Pomiar

POMOC

ZL-ta-Ls UL-roL-L

=@.24380
=@, 2E830
=228.0V

Z1-v=0,8750 “5@.8Hz

Iz=120.8R In=263A

L=1.2m H=1.2m
Fomiar lWhyidz Wpisz

Mprbop roToB K U3MEPEHUIO

Ona Havyana namepeHuna Haxxkmurte Knasmwy START

Pe3ynbTaTbl U3MepeHus:
Z,.n— OCHOBHOI1 pe3yabTar

I,— TOK, obecneumnsatow it aBToMaTU4eCKoe
cpabaTtbiBaHMe BbIOPAHHOIO 3aLWLMTHOTO
yCTpoOWCTBa 3a Tpebyemoe Bpems

l— OXKMAaemblii TOK KOPOTKOroO 3aMblKaHMA

R, X., UL, f— AONOAHUTENBHBIE pE3yNbTaThI.

e Pe3synbTaT oCTaeTca Ha gucnaee B TedeHme 20 cekyHa,

e [1nA ero NOBTOPHOro BbI30Ba HaxKmuTe Knasmwy ENTER.
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BO3MOXKHble C006LLI,EHMFI, 0T06pa>+(aeMb|e Ha aucnnee:

roToBO! M3mepuTtenb rotos K n3amepeHmnAam.
L-N! HanpaxeHune U,y HaxoauTcA 3a npegenamu onycTMMoro AuanasoHa.
L-PE! HanpsaxeHue U _pr HAXOAMNTCA 3@ Npegenamm 4onycTMmoro gmanasoHa.

HanparkeHue Uype Ha pa3bemax npesbliwaeT 4onycTumoe 3HavyeHue 50

N-PE!
B.
daza noaxntodeHa K pasbemy N Bmecto L (Hanpumep, L u N 3ameHeHb!
£F LN o
MeCTaMM B CETEBOW PO3ETKe)
t MpeBblleH TemnepaTypHbIi AManasoH (neperpes npubopa)
fl YacToTa ceTu HaxoAmTCA 3a Npeaenamun AonycTMmMoro AManasoHa

45...65 Iy,

OwwunbKa nsmepeHua | HeBO3MOKHO OTO6PA3UTL NPABU/IbHBIV PE3YbTAT U3MEPEHUS

Netna K3 otcyrcteyer! | O6patuTech B CEPBUCHDBIN LLEHTP

Het U ! OT1cyTcTByeT HanpAaxkeHue U,y Nnepes OCHOBHbIM N3MepeHnem

U>500 V! u

o Ha N3MEPUTENDBHbLIX KNeEMMaX nepen namepeHmem HanpaxKeHne
npoAOo/IKUTENNbHbIN

. npesbiwaet 500 B.
3BYKOBOW CUrHan

LIMIT CAMLWKOM HM3KOE 3HaYEeHUE OXMAAEMOro TOKa KOPOTKOIO 3aMblKaHUA
I, yCTAaHOBNEHHOIO 414 3alUTbl U BpeMeHU ee Cpa6aTbIBaHVIﬂ.

MpumeyvaHua:
Pe3ynbTaT MOXKHO 3anucaTb B NaMaTb (CM. pasaen 4.2).

BbinosHeHWe 60NbLIOro KonYecTsa MBMEDEHMVI B KOPOTKME NMPOMENKYTKMN BPpEMEHU NPUBOOUT K TOMY,
YTO B Uameputene BblaenaeTca 60/bLIOE KO/IMYecTBOo Tenna. B cBsA3u ¢ atum Kopnyc an6opa MOXeT
HarpeTtbCA. oto HOpMa/JibHOE ABNIEHUE U USMEPUTE/Ib UMEET 3aLlUNTY OT NePErpesa.

MWHUMaNbHBbIN MHTEPBAN MeXay nocnenoBaTte/ibHbIMU U3SMEPEHNAMU COCTABIAET 5 CeKyHA.

3TO KOHTPOAUPYETCA U3MepPUTENEeM, NoABAEHME HA gucnnee Hagnucn TOTOBO! coobuiaeT o
BO3MOKHOCTU BbINOJIHEHUSA C/leayroLwero nsmepeHus. [1o Tex nop noka He BbICBETUTCA 3Ta HAANWUCh,
U3MepUTe/Ib He NO3BO/IAET BbIMOIHATL USMEPEHWA.
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3.4.2 U3MepeHHe NapaMeTPOB NETJIU KOPOTKOro 3aMbiKaHuA B uenu L-PE

YcTaHOBUTE MOBOPOTHbIN NepeKNtoHaTe b PEXKUMOB
paboTbl B nonoxeHue Z,.pe/U,pe.

HaxkmuTe Knasmwy F1|[MPOBOJ|, ecan Heobxogmmo

N3MEHMTb ANNHY NPOBOAHMKaA L.

Knasuwamn & n ¥ ycraHoBUTE HEOBXOANMYIO ONUHY
nposoga v HaxXmuTe Knasmwy ENTER.

HaxmuTe knasuwy F2 [-==—| ana HacTpoliku napameTpos
3alNThI.

Knasuwamu 4, n A, ¥ ycTaHOBUTE NapaMeTpbl 3aLLMTbI

4
@)

@ MNogkntoumnte n3mMepuTenb CoOrnacHO CXxeme Ha cneayrowem pucyHke:

n Haxkmute Knasmwy ENTER

MposepKa 3pPeKTUBHOCTM 3aLLMTbI OT MOPAXKEHNA TOKOM Yepes Kopnyc YCTPOoICTBa B caydae: a) cetn TN
b) cetn TT
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ZL-FEs UL-FE
MoToeol

f=50,680y

Ui-re=2375B =

Mprbop rotos K M3MEPEHUI0

L=1,2v  PE=1,2mM
HzM-t1e
EEEEEEIE==

In [ nomoup |

START
Ona Hayana nsmepeHua Haxkmute knasuwy START

Ze-pE.UL-FE ]
FoToeal U=222.68 GG
R =8,8170
AL =8,1830
Up-pe=2358,1E

Z1-re=0,8240  saoru

Ix=128.8R Ix=2T3A

PesynbTaTbl U3MeEpPEHUSA:
Z, .o — OCHOBHOW pe3ynbTaT

I,— TOK, obecneynBatoLwmMii aBTOMaTMYECKoe

cpabaTtbiBaHMe BbIOPAHHOTO 3aLLMTHOIO YCTPOWMCTBA 33

ZB1316.16
[FEE Tpebyemoe Bpema

L=1,2H FPE=1,2M
Hzm-te Brixom ZanucaTte
[MPoBOA || —==—|[ Ix || Monowb |

l— O)KM,CI,aeMbe;I TOK KOPOTKOTO 3aMblKaHUA

R, X, Uppg, f — AONOAHUTENBbHBIE pe3ynbTaThl.

e PesynbtaTt ocTaeTca Ha gucnaee B TeyeHue 20 ceKyHA.
e [1nA ero NOBTOPHOro BbI30Ba HaxkKmuTe Knasuwwy ENTER.

MpumeyaHua:

e Bonpocbl, cBA3AHHbIE C UISMEPEHUAMM, A TaKKe COObLLEHNA Ha ANCMAEE aHANOTMYHbI YKa3aHHbIM
npu nameperHumn B uenax L-N nam L-L.

3.4.3 U3MepeHHe NapaMeTPOB NETJIM KOPOTKOro 3aMmbikaHuA B uenu L-PE c Y30

®

YcTaHOBWTE MOBOPOTHbIN NepeKkntoHaTeslb PeXKMMoB
paboTbl B NON0OXKEHME Z,.p¢ pep

HaxkmuTe Knasmuwy F1|[MPOBOA|, ecan Heobxogmmo

N3MEHUTb O/INHY NPOBOAHUKA L.

®

Knasuwamu A n ¥ yctaHOBUTE HEOBXOANMYIO ANHY

nposoga v HaxXmuTe Knasmwy ENTER.
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@ ‘ ‘ HaxmuTe knasumy F2 [NA HaCTPOWKK
ER

napamMmeTpoB 3alluThbl.

et
F2
‘ . . Knasnwamn 4, 1 A, ¥ ycTaHOBUTE NapameTpbl

3aWmThbl U HaXKmuTe Knasmwy ENTER

@ MoaknoumMTe n3mepuTesib COrNACHO CXeme 04HOM0 U3 PUCYHKOB.

MpumeyaHumsa:

e MaKcMmanbHoe Bpemsa U3mMepeHus He NpeBbiwaeT 32 cekyHabl. M1amepeHune moxKeT 6bITb
npepBaHO HaxkaTnem Knasuwmn ESC.

e B uennax c yctaHoBAeHHbIMKU anddepeHumanbHbIMM aBTOMaTUYECKMMU BbIKAOYATENAMM Ha
HOMWHANBHbIN TOK 30 MA BO3MOXHbI CUTYaLLIMK, KOTa CYMMApPHbI TOK YTEUYKM U
N3MepUTE/IbHbIN TOK Npubopa npmeenyT K cpabaTbiBaHmio ¥Y30. [na npoBeaeHUs U3MepeHus
6e3 cpabatbiBaHMA Y30 HEOOXOANMMO YMEHbLUUTL TOK YTEUKU NpoBepsemMoin ceTn (Hanpumep,
OTKJ/IIOUMB YacTb NOTpebuTenelt sNeKTposHeprumn).

e OcTa/ibHble BOMPOCHI, CBA3aHHbIE C U3MEPEHUAMM M COOBLLEHMA HA ANCNAEe aHANOTUYHbI
OMWUCAHHbIM ANA U3MepeHn B Lenu L-PE.

e [laHHaA GyHKLMA NpeaHa3HaveHa ana anddepeHumanbHbIX aBTOMAaTUYECKUX BbIKAOYaTeNnen ¢
HOMWHa/IbHbIM TOKOM = 30 MA.

3.4.4 OxxujgaemMblil TOK KOPOTKOI'0 3aMbIKaHUA

Mpnbop Bceraa n3mepnaeT NoHoe CONPOTUBAEHME (MMNeaaHc) Zs, a 0TobpaykaemMblit TOK KOPOTKOTO
3aMblKaHMA paccuMTbiBaeTca no popmyne:

roe: Zs — U3MepeHHoe NnoJsiHoe conpoTusieHune, U — HanpaxeHue, 3aBucalliee OT YCTaHOBKU KNaBuLlei
I, B COOTBETCTBUN C MPUBEAEHHOM HUMKe Tabaunuein:

YcTaHoBKa 8 MEHIO HanparkeHue
Ik(Un) u=U,
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U=U,pna Uy< U,
/k(UO) U=U,pnal,2U,

roe: U, — HoMUHanbHOe HanpsaxeHue 31eKTpuyeckom cetn, Uy— HanpsaxeHue, usmepeHHoe npnubopom.

Ha ocHoBe BbI6paHHOro HOMWHabHOTO HanpsKeHusa U, (NyHKT 2.2.1) npnbop aBTOMaTUYECKU
pacno3HaeT namepeHune GasHoOro NN IMHEMHOTO HAMNPAXKEHWA U YYNTbIBAET 3TO B pacyeTax.

B cnyyae, Korga nsmepeHHoOe HanpaXKeHne cetTu HaxoauMTca 3a npegenamm 4onycTMMoro AnManasoHxa,
n3mepuTtesib He CMOXKET onpeaennTb NnpasnibHoOe HOMUHA/IbHOE HanpAXXeHne ANnAa pacyeTa TOKa
KOPOTKOro 3ambliKaHUA. B aTom C/Qlydae, BMeCTO 3Ha4Y€eHUA TOKa KOPOTKOIo 3aMblKaHUA, 0T06pa>+<a+0Tc5|

rOPU30HTa/IbHble NPoYepKU. Ha pUCyHKe HUXKe npeacTaB/ieHbl AnanasoHbl Hal'lpﬂ)KEHMﬁ, ANnA KOTOPbIX
PaCCY4NTLIBAETCA TOK KOPOTKOIo 3aMblKaHUA.

OManasoH Hanp SKeHKMA, LN4 KOTOPOM ERINONHASTCA
M3MEREHIE NOAHO D CONPOTHENEHMA (MMOSgaHCE)

o]

190
p=pg 99 1217 200 0| (]
T =
| 1 b N |
! 200
et 9|91I|::3 | 127 180 b a] 44|G U [E]
L T
yeiy 99 1|14\'. 1? 1490 103 22% 40 (8]
1 I - I — \I | -
Q9 \\ 192 220 242 % Y \ ME 490
U= 5 i '\ 3 2 Eﬁlj 8901 B
T T . F I | il
230 |
u=pa 92 \\ /3:'? | 253 , fa0 400 440 (]
I 1 »
1 il
1 240 I|
yey 99 \". 216 264 ; /3?3 45 490 | [
I T — i i
i,
Wl — W/
,ﬂ,HEII'IEISEIH HaNpaseH 4 u anAa ,D,MEI'IESDH HanpAxeHWa U ANA KOTOpRan
KOTOPROM PAcCCHMTRIESETCA TOK PECCHEMTRIBEAETCA TOK KOROTHOM SamMblkaHMA

EQROTHOMD FamEIkaHMA
3.5 H3mepeHHe CONPOTUBJIEHUSA 3a3eMJIAIOLIMX YCTPOUCTB
3.5.1 U3MmepeHue CONPOTHUBIEHUA 3a3eMJIeHUuA MeToA0M 3P

OCHOBHbIM BMAOM n3mepeHma ConpoTnBaeHNA 3a3eMNALWLNX YCTpOVICTB ABnsaetca 3-x I'IpOBO,EI,HbII‘;I
mMeTod UamepeHunAa.

® o)

OTcoeanHNTE NpoBepsaemoe 3a3emaeHne
OT 3a3eM/IAIOLLNX YCTPONCTB 0OBbEKTA. H d

24



v

npDBEpHEMDESaSEMHEHME

YcTaHOBMTE TOKOBbIN 30HA, M MOAKAOUNTE K pasbemy H uamepurtens.
YcTaHOBUTE NOTEHLMA/bHbIN 30HA, M NOAKNOUUTE K Pa3bemy S UamepuTens.
Moakntounte namepaemoe 3Y K pasbemy E nsmepurtena.

Cobntopaiite 0O4HONNHENHOCTb YCTaHABAMBAEMbIX 30HA0B.

oo wmo o

Ty

. YcTaHOBMTE NMOBOPOTHbIN NepeKkntoHaTes b PeXKMMOB

paboTbl B nosioxKeHue Rg

L
H LomAE
'Q' st

Haxmunte Knasuwy F2 p,}'lﬂ BblbOpa meToaa

namepeHuma.

ConpoTHENEHK

@?& EbIEOF HETOLA HEHMEPEHHA |

T

[ sF

4F
2P,
2132

CONPOTHENSHWE WAL AEHOS

. e Knasuwammna 1 ¥ ycraHoBuTe metog 3P 1 noarsepaunte
@ BblbOp HaxkaTuem Knasuium ENTER.

” ‘ HaxmuTe knasmwy F1 [ Un  ana sbibopa 3HaYeHus
M3MEPUTENbHOTO HaNpPAXeHNA

= 29V
28V

: lyhierz Akceptu) blyjdz
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26

ConpoTHENEHWE

B

MAKCHHMANBHOE 2HAYEHHE

AEIEEEBEEEELE

(T | T

ANHSaTE =

ConpoTHENEHWE

@ HAKCHHANBHOE SHAYEHHE |

2,508

[EEEEIBEEEELE
| 0 |

MNoTosal

H5="'
Re=--- e
MAKC=2,5810
EHEE =S Un=235E
Hat-1e

Un | [ PEWHM ][ NPELER |[ nomoms |

Knasuwamna 1 ¥ yctaHosuTe Tpebyemoe
3HAYEHME N3MEPUTESIBHOTO HaNpPsXKEHUA U
noaTeepAuTe BbIGOP HaXKaTUEM KNaBuLIK
ENTER.

Haxkmute kKnasuwy F3 ana

YCTaHOBKM AMMMTA (MaKCMMaNbHOTO
CONpoTUBNEHUA).

Mcnonb3ya Knasuwim < , » 1 ENTER BBEAMTE
3HaYeHMe CoONpPoOTUBAEHMUA.

Knasuwamm 4,> n A ¥ ;1 ENTER BbiOepuTe
eANHNLbI Pa3MepPHOCTH.

HaxmuTe knasuwy F4 [ oK | ana

noATBepMAeHMA.

Mpnbop roToB K U3MEpPEHMUIO.

Ha aucnnee Mo»KHO cuMTaTh 3HaYeHne
HanpsxeHua nomex Uy Ha M3amepaemom
obbeKTe.



@ HaxkmuTe knasmwy START, 4To6bl HavaTb
nsmepeHue.

@ ConpoTHENeHKe 3¥ 3P Pe3ynbTtaTbhl UsmepeHus.
FoToea! Un=8E
ConpoTvBneHne TOKOBOro 30HAa
Re=1,710 B
ConpoTnBneHne NoTeHLUManbHOro 30H4a
= 26131618
MAKC=2,580 15as
EHEEES Up=25E [lononHutenbHaa NOrpeLHoCTb, 3aBMUCALLaA

OT CONPOTUBNIEHNA U3IMEPUTEJIbHbBIX 30HA0B

e Pe3ynbTart ocTaeTca Ha aucnnee B TeyeHne 20 cekyHA,
e /114 ero NnOBTOPHOTrO BbI30Ba HaxXmuTe Knasmwy ENTER.

MNoBTOpUTE M3MepeHue (cornacHo nyHKTam 2, 11 n 12) nepemeLyan
NOTEHUMANbHbIN 30HA K 1 OT 3Y Ha HECKO/IbKO METPOB.

Ecnn pesynbtaThl Re oTanuatotca 6onee yem Ha 3%, To Heob6xo0AMMO
YBE/IMYNTL PACCTOAAHME MEXKAY TOKOBbIM 30HAOM M 3Y U NOBTOPUTH
n3mepeHue.

BHUMAHUE

M3mepeHune conpoTMBIEHMA BO3MOXKHO TOJIbKO B C/lyHae, eC/IN HanpsaKeHne nomex He npesblliaeT
24B. MNMpeaen nasmepeHuna HanpaxeHna nomex — 100B. Hanpa)xxeHue B AnanasoHe cebiwe 50B
CUrHaNAN3MpPyeTcA Kak onacHoe. He noakatouaiite npubop K 06beKkTam, HanpaxKeHue Ha KOTopbIX
npesbiwaeTt 100B.

Ocoboe BHMMaAHUE AO/TXKHO bbITb yAeneHo Ka4ecTtBy coeanHeHna nccanengyemoro 3a3eminTena c
nameputenbHbiMmn NpoBOAHNKaMU. MecTo KOHTaKTa A0MXKHO 6bITb OYULLEHO OT KPACKU, PXKaBYUHbI, U T.
n.

OcobeHHo 6o/blas oWwrbKa M3MepPeHUA BO3HMKAET, €C/IM U3MEPAETCA Masian Be/IMYMHA 3a3eMIAIOLLETO
YCTPOICTBA 30HAAMM, KOTOPbIE UMEIOT C1abblil KOHTAKT C FPYHTOM (Takas CUTyauma BO3HUKAET, eciu
3a3em/IMTe b ABMAETCA XOPOLWMM NPOBOAHMKOM, B TO BPEMS KaK BEPXHUIN YPOBEHb MPYHTa CyXOW U
MMeEeT NIOoXYH NPOBOANMOCT).

KOHTaKT N3MEPUTENDBHbLIX 30HA0B C TPYHTOM MOXET 6bITb YIy4lWEH, Hanpumep, yBl1axXHEHUEM BOAOﬁ
MecCTa, rae yCtaHOB/1IEH 30HA B TPYHT Uan HEPECTaHOBKOﬁ 30HA4a B gpyroe mecto NnoBepPXHOCTU rpyHTa.

M3mepuTenbHbIi NPoBOA, A0MKEH BbITh TaKKe NPOBEPEH: HET N NOBPEKAEHWUIA U30NALUN NN He
HapyLIEH /I KOHTAKT C K/IEMMOW 30HAa, NOAK/IOUEH N 3aXKUM K U3MEPUTENbHOMY 30HAY, HE paspyLleH
/M KOPPO3MEN KOHTAKT.

B 60/blUMHCTBE C/ly4aeB TOYHOCTb I/I3Mep8HVII7I poctatoyHa. OgHako HYXXHO npeactaBiATb BENYUHY
OLLII/I6KVI, BO3HI/IKaIOLLI,EI‘/JI B pe3y/sibTate uUamepeHuAa.
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Ecnu conpoTtusneHmne H n S anekTpoaos nam ogHoro M3 Hux npesbiwaet 19,9 KOm, To Ha gucnnee
NosiIBUTCA COOTBETCTBYIOLLEe CoobLIeHMe.

Bo3moiHble coobuwjeHus, omo6pamaeMble Ha 3KpaHe usmepumens:

Re>1,99 KQ MpeBbllWeH Anana3oH U3MepeHui
A HanpAarkeHue Ha usmepuTenbHbIX pasbemax npesblwaeT 24B, HO
U MmeHblLue 50B, nsmepeHne bnokmpyercs.
N

Un>50 V! npogonkutenoHolit
TOHa/IbHbIN 3BYKOBOM CUFHAN

HanpAarkeHue Ha usmepuTenbHbIX pasbemax npesbiwaeT 50B.

wym!

CNMILKOM MasieHbKoe 3HaYeHne OTHOLWEHUA CUrHaN/Wym (CAULWKOM
60/bLUIOM YypOBEHb NOMEX)

LIMIT!

MorpelHOCTb N3-3a CONPOTUBAEHUA 3NeKTpoaoB > 30% (ana pacyeta
NOrpeLIHOCTM NPUHUMAIOTCA U3MEPEHHbIE 3HaYeHUs).

O6pblB B U3MEpPUTENbHOW LLenn UK COMPOTUBAEHME U3MEPUTENBHOTO
30HAa npesbiwaeT 60 KOm

ConpotusneHue 3oHaa >50 KQ

ConpoTtumBneHue 30HA0B Haxoantca B npegenax 50...60 KOm.

NPEPBAHO

N3mepeHune 6bl10 NpepBaHoO Haxatuem Knasmwm ESC

3.5.2 U3MmepeHue CONPOTHUBJIEHUA 3a3eMJIeHUA MeTOA0M 4P

quprexnpOBO,ﬂ,HbIVI MeTOo4 peKoOMeHOYETCA MPUMEHATb NPUN NU3MepPEeHNAX CONPOTUBNEHUA 3a3eMNEHN
0YeHb Masbix 3HaYeHNn. OHa NO3BOJIAET UCKAOYUTDL BAUAHUE conpoTmnBaEHNA USMEPUTENTIbHbIX

NpoBOAOB Ha pe3yabTart. [pn onpeaeneHnn yaenbHOro ConpoTMBAEHMA TPYHTa peKomeHayeTca
MCNoab30BaTb CneunanbHyto GyHKUMIO ANA 3TOro uamepeHus (pasgen 3.5.5).

@

L

OTcoeaunHnNTe NpoBepaemoe 3a3em/eHune ot
33a3eMJIAIOLWMX YCTPOMCTB OObEKTA. = =

®

°le

T~

pEE L
— f”/ SJ-%___ —_—_—_ }
— -

MpoEepasmos 3a3aeMneH e

e YCTaHOBMWTE TOKOBbIM 30HA U NOAK/TIOYUTE K pasbemy H nameputena.

e YcTaHoBuUTe I'IOTGHLI,VIBJ'IbeIVI 30HA U NOAKNKOYUTE K pa3bemy S namepuTtena.

o [oaKntounTe NpoBeEpAemMoe 3a3eMneHmne K pasbemy E nsmeputens.
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e [loakntounTte NpPoOBOAHUK ES K nposepAemomMy 3a3eMIEHNI0 HNXKe MeCTa NOAKNAKYEHUA E.

N3mepsemoe 3a3eMieHNE, a TaKXKe TOKOBbIN U NOTEHLNANbHBIN 30HAbI AO/XKHbI HAXOAWUTLCA Ha O4HOWM
JIVHWUM 1 Ha COOTBETCTBYIOLLEM PACCTOAHUU, B COOTBETCTBUM C NPUHLMNAMMN U3MEPEHUS 3a3EMAIOLLMX
YCTPOWMCTB.

®

o wm .

&
YcTaHoBUTE NOBO POTHbI " ne pPeKaYaTenb

pexnmos paboTbl B NonoxkeHune Re

@ Haxmunte Knasuwy F2 p,}'lﬂ BblbOpa

mMmeToda UamepeHunAa.

ConpoTHENEHWE

ﬁlg-m-.n- EbIEOF METO/AA HEMEPEHHA |

T

" P

= <F
P,
Qir g

CONpOTHENEHWE YAENBHOS

noaTteepamTe Bblbop HaxKaTnem Knasuwm ENTER.

. @ Knasuwammna 1 ¥ ycraHoBuTe metog 4P u

@ b ‘ HaxmuTe knasuwy F1 [ un | ana sbibopa
3HaUEHMA U3MEPUTEILHOTO HaNPAXKEeHUS

25V
=50V

: liubisrz Akceptu] Lhyjd#

R Knasuwammna 1 ¥ yctaHoBuTe Tpebyemoe
‘ 3HaYeHne N3MepPUTENIbHOTO HaNPAXKEHUA U
. noarsepauTe Bbl6op HaxaTuem Knasuwwm ENTER.
[®

Haxkmute knasuwy F3 ONA YCTaHOBKM

NNMMUTA (MaKCVIMaI'IbHOI'O COI'IpOTVIBI'IEHVI’r'I).
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30

ConpoTHENEHHE

AEIEEEBEEEELE

[ T | T

ConpoT

2,58

MEIEEEBE EEELE

e [ ke ]

MoToEal

E—
Hazioe
=

Re=--

MAKC=2, 5650

BHEEZSEES =508
Hat-1e

Un ][ PE®MM ][ NPEREN ][ Manolk

START

Mcnonb3ya Knasuwimn < , » 1 ENTER BBEAMTE
3HaYeHne ConpoTUBAEHUA.

Knasuwamm 4,> n A,V 1, ENTER Bbibepute
eANHULY U3MepPeHUA.

HaxmuTe knasuwy F4 ans

noATBepKAeHMA.

Mprbop rotos K M3MepeHuio. Ha gucniee MoKHO
CYMTaTb 3HAYEHUE HanpsaKeHna nomex Uy Ha
nsmepsemom obbekTe.

HaxkmuTe knasmwy START, 4To6bl HayaTb
nsmepeHue.



ConpoTHEASHKE 3Y 4p PesynbTaTbl U3MepeHus.

FoToEol Up=——
Ris=2.95kn OnNpOTUBAEHME TOKOBOTO 30HAa
5-5%
Re=1,220
ONpOTUBAEHME NOTEHLUMANbHOTO 30HAa
MAKC=2, 560 At=195
GHEE®STES Un=58E [10NONIHUTENbHAA NOrPELIHOCTb, 3aBUCALLasA OT

ETRET] Hzm-1e AMMCATE CONPOTUB/IEHUA U3MEPUTE/IbHBIX 30HA,0B
[ Un ][ PEMMM ][ NPEAEN ][ nNoMOWe |

e Pesynbrat ocTaeTca Ha gucnaee B TeyeHue 20 CeKyHA.
e [1nA ero NOBTOPHOro BbI30Ba HaXKmuTe Knasumwy ENTER.

MoBTopuTE M3MepeHue (cornacHo nyHKkTam 2, 11 n 12) nepemeLuas
NOTEHLMANbHbIM 30HA, K 1 OT 3Y Ha HECKO/IbKO METPOB.

Ecnu pesynbraTtbl R oTIMyatoTcs 6onee yem Ha 3%, To HeobxoANMMO
YBE/IMYUTb PACCTOAHME MEXAY TOKOBbIM 30HAOM 1 3Y 1 NOBTOPUTL
n3mepeHue.

MpumeyvaHua:

sHumaHuE! AA
M3MepeHMe conpotus/sieHUA 3asemieHnA BO3MOXHO TOJ/IbKO B C/ly4yae, eC/in HanpAaXXeHne nomex He

npesbiwaeT 24B. HanpaxkeHna nomex usmepserca Ao yposHa 100B. HanpsaxeHue cebiwwe 50B

CUrHanM3MpyeTca Kak onacHoe. He nogKaiouaitTe Mameputesb K 06beKTam, HanpaXKeHne Ha KOTopbIX

npesbiwaert 100B.

BHUMAHUE
M3mepeHne conpoTMBIEHNA BO3MOXKHO TOJIbKO B C/ly4ae, eCin HanpaXXeHne NoOMexX He npesbilaeT

24B. Npeaen usmepeHua HanpaxkeHusa nomex — 100B. HanpsakeHue B agnanasoHe csbiwe 50B

CUrHaNAn3MpyeTca Kak onacHoe. He nogkniouaite npubop K o6beKTam, HanpsayKeHue Ha KOTopbIX
npesbiwaeTt 100B.

e Ocoboe BHMMaHKe AOJ/IXKHO 6bITb YOENEHO Ka4ecCTBy coeaAnHEHNA nccaenyemoro 3a3eminTenia c
n3mepuTenbHbIMU MPOBOAHMKAMN. MeCTO KOHTaKTa 4O0KHO bbITb O4YnLLEHO OT KpPacCKu,
PXaB4YUHbI, U T. N.

e OcobeHHO 60AbluanA OWNBKA N3MEPEHUA BO3HMUKAET, €C/IM U3MEPAETCA Maas BeNNYMHA
3a3eM/IAIOLLEro YCTPOMCTBA 30HAAMM, KOTOPbIE MMEIOT CNabblli KOHTAKT C rPYHTOM (TaKas
CUTyaLMs BO3HMKAET, eC/Iv 3a3eMINTE/b ABNSETCA XOPOLWMM NPOBOLAHUKOM, B TO BPEMSA Kak
BEPXHUI YPOBEHb rPYHTa CyXOi M MMEET NI0XY NPOBOAUMOCTL).

® KOHTaKT U3MepPUTENbHbIX LLYMNOB C FIPYHTOM MOXKET 6bITb YAyYLLEH, Hanpumep, yBAasKHEHNEM
BOAOM MECTa, rae YCTaHOB/IEH LM B FPYHT MAM NEPEeCcTaHOBKOM LLyNa B 4PYroe MecTo
NOBEPXHOCTM IPyHTa.

o /3MmepuTenbHbIN NPOBOA AO/IKEH DbITb TaK}Ke NPOBEPEH: HET /1N NOBPEXKAEHUIN U30NALUN UIN He
HapYyLWeH /I KOHTAKT C KIEMMOW LLLyNa, NOAK/IOYEH X 3aXKMM K U3MEPUTEIbHOMY LYY, He
paspyLIeH /1N KOPPO3MEW KOHTAKT.
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e B 60NbLIMHCTBE Cy4aeB TOYHOCTb U3MEPEHUI A0CTaTOYHA. O4HAKO HYKHO NpPeacTaBAATb
BE/IMUYMHY OLUIMOKM, BO3HMKAIOLLLEN B pe3y/ibTaTe U3MepPEHUS.

e Ecnn conpotmsnenume H n S anekTpoaos nanm ogHoro u3s HMx npesblwaeT 19,9 KOm, TO Ha 3KpaHe
NOABUTCA COOTBETCTBYHOLLLEE COODLLEHNE.

Bo3MoOKHble co0bLeHnA, oTobpakaemble Ha AUCNIee USMEPUTENs:

Re>1,99 KQ MpeBbllWeH Anana3oH U3MepeHui

Un>50 V! npogonkutenbHbit | HanpskeHue Ha M3MepuTesibHbIX pasbemax npesbliwaeT 50B,
TOHA/IbHbIN 3BYKOBOM CUrHaN | M3MepeHue 6aoKupyeTcs.

A HanpAarkeHue Ha usmepuTenbHbIX pasbemax npesblwaeT 24B, HO
MmeHblue 50B, nsmepeHue 6aokmpyeTcs.
Un
LIMIT! MorpewHoCTb M3-3a CONPOTUBNEHMA 3NeKTPoAOoB > 30% (pna pacyeTa
) NOrpeLlHOCTM NPUHUMAIOTCA U3MEPEHHbIE 3HaYeHUS).
wym! Cnnwkom 60osblloe 3HaYEeHUE CUTHANA NOMEX — Pe3yNbTaT MOXKET

MMmeTb ONONTHUTENbHYIO NOrpelHOCTb.

3.5.3 3MepeHHe CONPOTUBJIEHNS 3a3eM/IeHUs1 MeTOA0M 311 + TOKOBBIE KJIELH

®

nFIDBEFI-HEMDE SASEMNEHKWE
YcTaHOBMTE TOKOBbIM 30HA U NOAKNMOYAUTE €ro K pa3bemy H namepuTtena.
YcTaHoBUTE I'IOTGHLI,VIBJ'IbeIVI 30HA U NOAKNKOYUTE €0 K pa3bemy S nameputensa.
MoakntounTte nposepAaemoe 3a3eM/ieHNE K pa3bemy E nameputena.

N3mepsaemoe 3a3eM/eHne, a TaKKe TOKOBbIN U MOTeHLUMaNbHbIN 30HAbI A0NXKHbI HAXOAMUTLCA Ha OAHOM
JIMHUW U Ha COOTBETCTBYHOLLEM PACCTOSHMM, B COOTBETCTBUM C MPUHLMMNAMMN U3MEPEHUS 3a3€MAIOLLMX
YCTPONCTB.

O6xBaTMTE TOKOBLIMMU K/euwamum nposepAaemoe 3a3emM/ieHneE HUXe MmecCTa NoOAKNHYEHNA NPOBOAHUKA E.

oo wmo o,

YCcTaHOBUTE NOBOPOTHbLIN NEepeKoYaTe b PEXKNUMOB
paboTbl B NonosKeHue Re
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@ . ' Haxkmute knasuwy F2 ,a,nﬂ BblbOpa MeToza U3MepeHUs.

ConpoTHENSHK

@@-@ EbIEOF METOAA HEMEFEHHA |

=1

4p

= =ra,
e

ConpoTHENEHHE WaENEHDE

®

noartsepamnTe Bblbop HaxaTnem Knasuwm ENTER.

‘ @ Knaswammn A n ¥ ycraHosute metog 3P R u

® ¥

F1
‘ HaxmuTe knasumwy F1 ANA BbIBOpa 3HAUYEHUA U3MEPUTE/IBHOTO HaNPAXKEHUA

25V
= 20V

S Uubierz  [EFTER Akoeptuj  [EEE Wujd#

Knasuwammna 1 ¥ yctaHoBUTe Tpebyemoe

ConpoTHENSHKE

@ MAKCHMANBHOE ZHAYEHHE |
TS HaxmuTe Knasumwy F3 ONA YCTAHOBKM
i MmmuTa (MaKCMManbHOTO CONPOTUBNEHWA).
CIEIEELE
T | T

ENTER
3HAYEHWEe N3MEPUTENBHOTO HAaNPAXKEHMA U
‘ noartsepamnTe Bblbop HaxkaTnem Knasuwm ENTER.
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‘ Mcnonb3ya Knasuwim < , » 1 ENTER
‘ ENTER BBEeAMTE 3HaUYeHWe ConpoTUBAEHNUA.

‘ ‘ Knasuwamm 4,> nAY nENTER
‘ ENTER ‘ BblIbepuTe eANHMLbI Pa3MEPHOCTH.

F4
‘ ‘ @ ‘ HaxmuTe knasuwy F4 [ oK  ans
‘ NOATBEPKAEHMA.

Mprbop rotoB K M3MepeHMUIo.

ConpoTHENEHKWE 3% 3
MoToEol Un=8E

Ha aucnnee MOXHO cYMTaTb 3HAYEHuUe

Fio=d, a7k HanpaxeHua nomex Uy 1 BeNNUMHY TOKa

Re=1,710 B

YyTEUKM, MPOXOAALLEro Yepes Kaellm Ha
n3mepsemom obbekTe.

- 2813.18.16
MAKC=2,560 e

| [ FE#MH | [ NFEAEN |[ nonoub |

HaxkmuTe knasmwy START, 4To6bl HayaTb
nsmepeHue.

CanpoTueneHie 34 3o : PesynbTaTbl U3MEPEHWA.
(=} g=]=lu1] I =——- Unz-——-

Fin=1,88k
Fis=3, 0@k ConpoTtusneHne TOKOBOro 30HA3
& =43
Re=1,23Q ConpoTtusneHune NoTeHUNaAbHOIo 30HAa
MAKC=2,580 ch e
SHEEDS % Un=S8E ' [lononHnUTenbHan NorpeLwHoCTb,
Ham-me 3anmcaTe 3aBMNCALLAA OT COMNPOTUB/IEHMUA

[ Un ][ PE®WN | [ MPEAER |[ noromb |

n3mMepuTesibHbIX 30HA0B

e Pe3synbTaT oCTaeTca Ha gucnnee B TedeHme 20 CeKkyHA,

e /114 ero NnOBTOPHOrO BbI30Ba HaXXmuTe Knasmwy ENTER.

MoBTOopUTE M3MepeHue (cornacHo nyHKkTam 1, 10 u 11) nepemetyan
NOTEHLMAaNbHbIMA 30HA K U OT 3Y HAa HECKOZIbKO METPOB.

Ecnu pesynbTatbl R oTMyatoTcs 6onee yem Ha 3%, TO
HEeobX0AMMO YBE/IMUYUTb PACCTOSTHUE MEMKAY TOKOBbIM 30HA0M U
3Y 1 NOBTOPUTL U3MEpPEHMeE.

BHUMAHMUE! A

M3mepeHune conpoTUBAEHUA 3a3eM/IEHUA BO3MOXKHO TOJIbKO B C/ly4ae, eC/IN HanpsaKeHne nomex He
npesbiwaeTt 24B. HanpAaxeHna nomex nsmepsaerca Ao yposHa 100B, ogHako cebiwe 50B
CUTHaM3UPYeTCA Kak onacHoe. He nogkalouaiite uamepurenb K 06beKTam, HanpseHue Ha KOTopbIX
npesbiwaert 100B.
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anO6peTEHHbIe BMeCTe C uUameputesiem TOKOBblIE KNeln A0/1KHbI bbITb OTKa}'IVI6pOBaHbI nepeag unx
nepsbiM UCNOJIb30OBaHNEM. Mx cneayet nepnognydeckum KaIWI6pOBaTb, 4yTobbI N36€EKATH BANSHUA
CTapeHnA 3INEeMEHTOB HAa TOYHOCTb USMEPEHNA. Onuua KaﬂMGpOBKM Kneu.l,eﬁ HaxoguTca 8 MEHIO.

Ocoboe BHMMaHMe AONTXKHO 6bITb yAeNeHo Ka4ecTBy coeanHeHNA nccaenyemoro 3a3eminTenia c
nameputenbHbiMmn NpoBOAHNKaAMU. MecTo KOHTaKTa A0MKHO 6bITb OYMLLEHO OT KPACKU, PXKaBYUHbI, U T.
n.

OcobeHHO 6o/blwas oWwrbKa M3MePEeHNA BO3HUKAET, ECAN U3MEPAETCA Masias BeIMUYMHA 3a3eM/IAIOLLETO
YCTPOICTBA 30HAAMM, KOTOPbIE MMEIOT C1abblii KOHTAKT C FPYHTOM (Takas cMTyauma BO3HUKAET, ecau
3a3eM/IMTesb ABAETCA XOPOLIMM NPOBOAHMKOM, B TO BPEMS KaK BEPXHWUIN YPOBEHb MPYHTa CyXOW U
MMeeT NA0oXYH NPOBOANMOCT).

KOHTaKT U3MepPUTE/IbHBIX LLYMOB C FPYHTOM MOMKET BbITb yayyLleH, Hanpumep, yBAaXKHEHMEM BOAOW
MecCTa, rie YCTaHOB/EH LyN B TPYHT MKW NEepecTaHOBKOWM LLyNa B APYroe MecTo NOBEPXHOCTU FPyHTa.

MN3mepuTenbHbIN NPOBOA, A0MKEH BbITh TaKKe NPOBEPEH: HET N NOBPEKAEHUIA U30NALUN NN He
HapyLIeH /I KOHTAKT C K/IEMMOW LLLyNa, MOAK/IOYEH 1N 3aXKMM K U3MEPUTEIbHOMY LYY, He paspyLueH
/M KOPPO3MEN KOHTAKT.

B 60/IbLUMHCTBE C/Ty4aeB TOYHOCTb M3MEPEHUI J0CTaTOYHA. O4HAKO HYXKHO NPEeACTaBAATb BENNYMHY
OLINOBKM, BOSHUKAIOLLEM B Pe3y/ibTaTe N3MEPEHUS.

Ecnv conpotuBneHmne H 1 S anekTpoaoB uan o4HOro U3 HKUX npesbiwaet 19,9 KOM, To Ha 3KpaHe
NoABUTCA COOTBETCTBYHOLLEE CoobLLeHMeE.

Bbino/siHEHHaA NPON3BOAUTENEM KaIMBPOBKA HE YUNTbIBAET COMPOTUBAEHME U3MEPUTENbHbIX
nposoaos. OTobparkaemblit U3MepUTeNem pesynbTat ABAAETCA CYMMOM CONPOTUBEHNA U3MEPAEMOro
06beKTa 1 CONPOTUBAEHMS NMPOBOAOB.

Bo3mokHble coobuieHnn, oTobparkaemble Ha AUcniee UsSmepuTens:

Re>1,99 KQ MpeBbllWeH AMana3oH U3MepeHui

Un>50 V! npogonkutenbHbit | HanpsxkeHue Ha U3MepuTesibHbIX pasbemax npesbiwaeT 50B,
TOHa/IbHbIN 3BYKOBOM CUFHan | namepeHune 6aokmpyeTca.

A HanparkeHne Ha u3mepuTeNbHbIX pa3bemax nNpesblwaeT 24B, HO
U, meHblue 50B, nsmepeHue 6aokmpyercs.
M Cnanwkom 6onbluoe 3HaYeHUe YPOBHA NOMEX — Pe3ybTaT MOXKET
UMETb AO0MNOJIHATENBbHYIO NOTrPELLIHOCTb.
LIMIT! MorpewHoCTb M3-3a CONPOTUBNEHMA 3NeKTPoAOoB > 30% (pna pacyeTa
) NOrpPeLHOCTM NPUHUMAIOTCS U3MEPEHHbIE 3HaYEeHUS).
| Smax Cavwkom 60/1bLIOM TOK NOMEX, OLIMOKA U3MEPEHUA MOKET BbITb
L

BblLLIE OCHOBHOM norpeLwHoCTH.

3.5.4 W3MepeHue CONPOTUBJIEHUA METO/OM JBYX KJenleil

MeTton n3mMepeHna ConpoTnBneHnA AByMA KnewamMmn MMeET NPakTUu4YeCKoe nNnpumMmeHeHne B TeX Caiydasx,
Korga nogkntvyeHne 304408 ANnA 3abuBKN B FTPYHT HEBO3MOXHO.
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NPUMEYAHMUE
MeToa ABYX Knewei NpUMeHUM TOIbKO B C/lyHae C/I0XKHOI 3a3emnsntowien cuctemol!

@

.

i
N I
MpoBEpASMOE 5a3EMNEHHE

MoakntounTe nepedatolime Knewm K pasbemam H v E, npu 3Tom namepuTtesibHble Knewm AoaKHbI 6biTb
MOAKNIOYEHbI K CTaHAAPTHOMY pasbemy.

06xBaTuTe KNewammn nsmepaemblii 06beKT. PaccToaHWe Mexay Kaelamm 4oNXKHO bbiTb He meHee 30
CM.

©

oo wmo o,

]
. YcTaHOBMTE NOBOPOTHbIN NepeKatoyaTeNb PEXKNMOB
A paboTbl B nonoxeHue Rg

L]

Haxkmute kKnasuwy F2 p,l'lﬂ BblOOpa MeToaa U3mepeHus.

® 4
@

NP THENEHKME 3Y

ﬁz@% EbIEOF METOAR HEHMEPEHHA |

T

3P

4P
P,
[ e e

ConpoTHENEHME YENBHOE

noaTtsepauTe Bbl6op HaxKaTnem Knasuwmn ENTER.

‘ @ Knasuwammna 1 ¥ yctaHoBuTe R1%2u

ConpoTHENEHWE

@ MAKCHMANBHOE ZHAYEHHE |
Haxkmute knasuwy F3 ONA YCTaHOBKU IMMUTA
5,86
(MaKcMmanbHOro conpoTMBAEHUA).
CIEIEIE L]
T | T

 anHCaTE =1
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@ MAKCHMAMBHOE 2HRYEHHE | Mcnonb3ya Knasuwim < , » 1 ENTER BBEAUTE 3HaYEeHUe

5,80 conpoTusaeHUA.

AEIEEEBEEEELE

[ T | T R

MHCaTh E

F4
‘ ‘ @ ‘ Knasuwamm 4,> n A ¥ ;1 ENTER BbiOepuTe eanHMLbI
‘ pasmepHOCTK.

ConpoTHENeHKE 3Y

HaxmuTe knasuwy F4 [NA NOATBEPKAEHUA.

=k {=1=lx1] I.=8,8MA

Mprbop rotoB K M3MepeEHMUIo.
Ha avcniee MOXHO CYMTATb 3HAUEHME TOKA YTEUKM,

Re=--
MAKC=5,860

[t [ERE

TH-HE

[ IEEREEER T

npoxoaAaLlero 4epes Knewmu.

HaxkmuTe kKnasmwy START, 4To6bl Ha4aTb M3MeEpPEHME.

MoToeal I.=8,8MA

Re=4,21Q

MAKC=5,8@0
[hi B3t
Hzt-1e ANMCaTE

C IEEEIEEE T

PesynbTaT n3amepeHwus.
ZE15.16.16
18:45

e Pe3ynbTart ocTaeTca Ha aucnnee B TeyeHune 20 cekyHA,
e [1nA ero NOBTOPHOIO BbI30Ba Haxkmute knasumwy ENTER.

BHUMAHMUE! A
M3mepeHne MOKHO NPOBOAUTb B MPUCYTCTBUM NOMEX, He npeBbiwatwmx Tok 3A RMS un yactotoii
ycTaHoBneHHou B MEHIO.
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anO6peTEHHbIe BMeCTe C uUameputesiem TOKOBblIE KNeln A0/1KHbI 6bITb OTKa}'IVI6pOBaHbI nepeag unx
nepsbiM UCNOJIb30OBaHNEM. Mx cneayet nepnognydeckum Kal'IVI6POBaTb, 4yTobbI N36€EKATH BANSHUA
CTapeHnA 3INEeMEHTOB HAa TOYHOCTb USMEPEHNA. Onuua KaJ'IVI6pOBKVI Kneu.l,eﬁ HaxoguTca 8 MEHIO.

EC/Y TOK M3MepPUTENbHbIX KAeLLEein CIUWKOM Mas, U3MepuUTe/ib 0To6PasnT COOTBETCTBYOLLEE
coobuieHmne: «M3mepeHHbIN Kelammn TOK CAUWKOM Man. M3mepeHne HeBO3MOMKHO ! »

Bo3moXkHble COOGLI.I,EHMH, 0TO6p3)K8€MbIe Ha gucnnee nusmepurtena:

Re>1,99 KQ MpeBbllWeH AMana3oH U3MepeHui

Un>50 V! npogonkutenbHbit | HanpseHue Ha M3MepuTesibHbIX pasbemax npesbliwaeT 50B,
TOHANbHbIN 3BYKOBOM CUrHAN | M3MepeHue BaoKkupyeTcs.

A HanpAarkeHue Ha usmepuTeNbHbIX pasbemax npesblwaeT 24B, HO
MmeHblue 50B, nsmepeHune 6aokmpyercs.
Un
wym! Canwkom 60nbLIoe 3HAYEHME YPOBHSA NMOMEX — PE3y/IbTaT MOXKET

MMETb 40NO/THUTENDbHYIO NOrpewHOCTb.

3.5.5 H3mepeHue yAe/IbHOTO CONPOTUBJ/IEHUA FPYHTa

Ona M3Mep6HMl7I YAENBbHOTO CONPOTUBNEHUA TPYHTA USMEPUTENN NCNONTB3YHOT CONPOTUBNIEHUA
OTAENbHbIX 3/1EKTPOA0B CUCTEMbI 3a3EMJTUTENA.

B AaHHbIX Npubopax aHanornyHaa GyHKUMA M3MepeHUs 3a4aeTca NPOCTbiM BbIDOPOM NOMOMKEHUS
NOBOPOTHOrO NepekatoYvaTensa pyHKUMN.

oTa d)yHKLI,VI’r'I C METDOHOFMHECKOVI TOYKHU 3pEHNA NOEHTUYHA ‘-IETbIDEXI'IOIHOCHOﬁ cxeme M3Mep6HMﬁ
ConpoTUB/IEHNA 3a3eM/IEHNA, HO CO4EPHKUT AONO/THUTE/IbHYIO Npouenypy eBBo4a B an6op B3aMMHOTO
PACCTOAHNA MeXOY USMEPUTE/IbHbIMU LLLYNMaMWN N INEKTPOOAaMU 3a3EM/TUTENA.

Pe3ynbTaT namepeHus - BeanymHa yaebHOro CONnpoTUBAEHUA TPYHTA ONpeaenaeTca aBTOMATUYECKHU

cornacHo ¢opmyne p = 2ntLRg, KOTOPas NPUMEHAETCA B METOAMKE M3MepeHun BeHepa.

PacueT yaenbHoro conpotmsieHna metogom BeHHepa OCHOBAH Ha YC/10BMW PaBHOIMO PAacCTOAHMA MeXay
nameputesibHbiMn 30HOaAMU.

@

M3mepuTesibHble 30HAbI YCTaHAB/IMBAKOTCA OAHOMHENHO HA OAMHAKOBOM PaccTosiHMM L n
NOAK/OYAOTCA K NPMBOPY COrNACHO PUCYHKY.
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YcTaHOBMTE NMOBOPOTHLIN NepeKkntoUaTeslb PeXKMMOB
paboTbl B NonoxeHue Re

APOTHENSHK

4

’ HaxmuTe knasuiy F1 [ Un | ana Bbibopa 3HaUYEHUA M3MEPUTEIbHOIO

F1
. HanpAaxeHnA

@@& EbIEOF METOAA HEMEFEHHA |

3P

4P
2P,
Gt e

IE ConpoTHENEHHE WaENEHOE

Knasuwamn A 1 ¥ ycTaHOBUTE M3MEpPeHUue

yAenbHOro ConpoTMUBAEHNS U NoaATBEPAMUTE BbIGOP
HaXatuem Knasuwu ENTER.

/ HAPIECIE PFOMIAROLE |

= 29V
S0V

Knasuwamna 1 ¥ yctaHosuTe Tpebyemoe
3HaYeHne N3MEePUTENIbHOTO HAMPAXKEHUSA U
noAateepAuTe BbI6OP HaXKaTUEM KAaBULLK
ENTER.

Haxkmute knasuwy F3 ana

YCTAaHOBKU TUMUTA (MaKCVIM3}1bHOFO
COI'IpOTMBJ'IEHWr'I).
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40

B

MAKCHMANBHOE 2HAYEHKE |

AEIEEE@EEEELE

(T |

E= B

MHCaTE

g§§§§ HAKCHMANBHOE ZHAYEHHE |
| 5a,a|
FlEEELE]
| 0 || [ |

<:> Bufop SanucaTh Bz,

MoToEal

p=--

MAKC=5, 8k
BHEEDSEES
HzH-1e
[ Un ][ PEMHM ][ NPESER |[ nomMous |

Un=23E

START

ConpoTHENEHHWE FPYHTA

PACCTOAHKE MEHRAY 20HAAMK |

E=;

@

Mcnonb3ya Knasuwmn < , » » ENTER
BBEAUTE MAaKCUMAJIbHO A0MNYyCTUMOE
3HauyeHWe yAeNbHOro CONPOTUBAEHUA.

Knasuwamm 4,> n A, Y nENTER
BblOEepuTEe eaNHMULLbI Pa3MEpPHOCTHU.

HaxxmuTe knasuwy F4 ana

noavTeepxaeHnA.

Mpubop roToB K U3MepPEeHHUto.

Ha ancnnee mMoXHO cuMTaTb 3HaYeHMe
HanpaxeHus nomex Uy Ha namepsemom
obbekTe.

HaxkmuTe knasmwy START, uto6bl nepentm

B PEXKMM YCTaHOBKM PacCTOAHUA MeXay
30HAAM.



ConpoTHENSHWE FEYHTS
MNoToEal

@H@E @S ZES
Hzm-1e AMMCaTE

Knasnwamna n ¥ yctaHoBuTe
Tpebyemoe paccTtoaHue Mexay 30HAaMU U
HaxkmuTte Knasuwy ENTER, 4To6bl HayaTb
nsmepeHue.

PesynbTaTbl USMepeHUs.

ConpoTtuBaeHne TOKOBOro 30HAA

ConpoTtmsaeHne NOTEHLUNANBbHOIO 30HAA

p=31,6k0Om

BennunHa gononHuten bHOM NnOorpeLwHocCTH,
MAKC=58,8k0M

Un=25E BHOCMMOW M3-3a CONPOTMBNEHNA

BCNOMOraTesibHbIX 30HA0B

[

|| FE#HM || nPEREN || nomOwe |

M10MoIHUTENbHAA MOrPELIHOCTb, 3aBUCALLLaSA
OT COMPOTUBNEHUA U3MEPUTENbHbBIX
30HA0B.

e Pe3ynbTaT OCTaeTcA Ha Aucnaee B TedeHmne 20 CeKyHA.

e [1nAa ero NnOBTOPHOrO BbI30Ba HaxXmuTe Knasmwy ENTER.

MpumeyaHumsa:

sHumaHve! AA
M3MepeHMe COﬂpOTMBneHMﬂ 3a3emieHna BO3MOXHO TONIbKO B Cﬂyqae, ecnm Hanpﬂ)KeHVIe nomex He

npesbiwaeT 24B. HanpaxeHna nomex nsmepsaerca Ao yposHa 100B. HanpaxkeHue cebiwe 50B

CUrHanu3mupyeTca Kak onacHoe. He no,qumouaﬁ're nimeputenb K 06'bEKTaM, HanpAa>XeHune Ha KOTOopPbIX

npesbiwaeTt 100B.

e [1nA pacyeToB NPUHMMAETCA, YTO PACCTOSHUSA MEXKAY OTAENbHbIMU U3MEPUTENbHBIMW 30HAAMM
paBHbl (MeToZ4 BeHHepa). B npoTMBHOM c/lyyae He06X0AMMO BbINOJHUTL U3MEPEHUE
COMPOTUBNEHMSA 3a3eM/IEHUA YETLIPEXNPOBOAHBIM METOAOM U CAENATb PacyeT CaMOCTOATE/IbHO.

Ocoboe BHMUMaHMWE A0MKHO BbITh YAENEHO KauecTBy CoeaNHEHUA UCCAeayeMOro 3a3eMANTeNA C

n3mepuTenbHbIMU MPOBOAHMKAMN. MeCTO KOHTaKTa 4OKHO 6bITb O4YnLLEHO OT KpacCKu,

PXaB4YUHbI, U T. N.

OcobeHHo 6osbluasn olmrbKa namepeHna BO3HUKaET, eC/ZIn USMEPAETCA Mas1aAa BE/IMYNHA

3a3eM/IAIOLL,Ero YCTPOMCTBa 30HAAMM, KOTOPbIE MMEIOT CNabbllii KOHTAKT C rPYHTOM (TaKas

CUTYyaunAa BO3HUKaAET, eCNn 3a3eMIUTE/Ib ABNAETCA XOPOLWKMM NPOBOAHNUKOM, B TO BPEMA KaK

BEPXHUI1 YPOBEHb IPYHTa CYyXOM M MMEET MJIOXY0 NPOBOAUMOCTD).

KOHTaKT M3MePUTE/IbHBIX LLYMOB C FPYHTOM MOMKET BbITb YAYULIEH, HANPUMEP, YBAAKHEHNEM

BOAOM MECTa, rae YCTaHOB/IEH LM B FPYHT WM NEePEeCcTaHOBKOM LLyna B 4pYroe MecTo

NMOBEPXHOCTM IPyHTa.

M3MepMTel’lebll\;1 nposon A0J/IXKeEH 6bITb TaKKe NPOBEPEH: HET /N I'IOBpG)K,CI,EHVIVI n3onAuLnUn Nnn He

HapYLEH /M KOHTAKT C KAEMMOW LLyna, NOAKAOUEH /X 3aXKUM K U3MEPUTEIbHOMY LYY, He

paspyLUeH /I KOPPO3MEW KOHTAKT.
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e B 60NbLIMHCTBE Cy4aeB TOYHOCTb U3MEPEHUI A0CTaTOYHA. O4HAKO HYKHO NpPeacTaBAATb
BE/IMUYMHY OLUIMOKM, BO3HMKAIOLLLEN B pe3y/ibTaTe U3MepPEHUS.

e Ecnn conpotmsnenume H n S anekTpoaos nanm ogHoro u3s HMx npesblwaeT 19,9 KOm, TO Ha 3KpaHe
NOABUTCA COOTBETCTBYHOLLLEE COODLLEHNE.

Bo3MoKHble co0bLeHnA, oTobpakaemble Ha Aucniee U3MepUTeNs:

Re>1,99 KQ MpeBbllWeH Anana3oH U3MepeHui

Un>50 V! npogonkutenbHbit | HanpskeHue Ha M3MepuTesibHbIX pasbemax npesbliwaeT 50B,
TOHA/IbHbIN 3BYKOBOM CUrHaN | M3MepeHue 6aoKupyeTcs.

A HanpAarkeHue Ha usmepuTenbHbIX pasbemax npesblwaeT 24B, HO
MmeHblue 50B, nsmepeHue 6aokmpyeTcs.
Un
LIMIT! MorpewHoCTb M3-3a CONPOTUBNEHMA 3NeKTPoAOoB > 30% (ana pacyeTa
) NOrpeLlHOCTM NPUHUMAIOTCA U3MEPEHHbIE 3HaYeHUS).
wym! Cnnwkom 60osblloe 3HaYEeHUE CUTHANA NOMEX — Pe3yNbTaT MOXKET

ObITb UCKaXKeH ILJ,OI'IOHHI/ITe}'II:HOl‘;I norpeLwHoCTbio

3.6 H3MepeHue mapaMeTpPOB YCTPOMCTB 3alUTHOr0 OTK/II04YeHus (Y30)

BHumaHue:

U3mepeHue U;, R Bceraa nponssoaunTca CMHycouaanbHbiMm TOKOM 0,41, , HE3aBUCUMMO OT HACTpPOEK
dopmbl TOKa |, U MHOXKUTENA.

3.6.1 U3mepeHue TOKa cpa6aTbiBaHuA Y30

@ B wmo

YcTaHOBUTE NOBOPOTHbIM NepeKkatoyaTesb
peXxnumoB paboTbl B NONOKEHWNE |«

L_EI - i g HaxmuTte knasuwy F1 [ 1. | ana sbibopa
3Ha4YeHuna lg,.
_ F2 ’
Ia=—- Haxkmute knasuwy F2 AnsA Bbibopa Gopmbl
I g TOKa.
4 b Llubierz
T | [P/ A [L/E/E || Pomac Hamure knasuwy F3 /OS] gas sbiGopa Tna

¥Y30.
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noaresepaute Haxatnem knasmiim ENTER.

ENTRR
ii Ncnonbsya kKnasuwin A 1 ¥ ycraHoBUTE HEOBXOAMMbIE NapaMeTpbl 1

©)

‘ ‘ 1A BbIGOpa BTOPO rpynmbl NapameTpoB ucnobayiite knasuwmn 4 u P,

s =@, 1Y f245Hz b z F1 . Haxkmunte Knasu wy F1 ana Bbl60pa
3HayeHusa U,.

Ia=--- Haxxmute knasuwy F2 ana sbibopa

pexXnma namepeHuns.

Ay [0 UL=z25W
4 ¢ Lgbierz

ENTER
‘ Ncnonb3ya Knasuiin A n ¥ ycraHoBuTe HEObXoaMMble NapameTpbl U
I @ noarsepauTe Haxkatmem knasuwu ENTER.
@ MoAKAUMTE N3MEPUTESb K CETU COMNaCHO CXEME Ha PUCYHKeE:

RCD L3

RCO: I, Ug. Fe
Gotouwy!

Mprbop rotoB K M3MepeHMUIo.

Io=--
3HayeHusn HanpAaXxXeHnAa N 4aCToTbl CETU OTO6pa)KEHbI

e O U=Say Ha gucnnee.
Fomiar 4 ¥ Wubierz

[ Ln | [As/ A [O/EAE]| [ Pomac

Ona Havyana namepeHuna Haxxkmurte Knasmwy START.
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e RCO: I, Ugs Rg Ba:51 =
U=18y  f=43,5Hz U

Fg =in
Up-pEm225.8Y

In=272mA Pe3synbTaTt nsmepeHua.
28128313
£13:51

A, O U=SEy
4k Wgbierz Wpisz

Ln | [A/ A [O/E/E][ Ponoc

MpumeyaHusa:

N3mepeHne BpeMEHU OTKIOUEHUSA Ty (ta U3MepsieTca BO BpemMa U3MepeHUs |,) 4na ceneKkTMBHbIX
aBTOMaTMYyeCcKux BbikaovaTene Y30 He BOSMOXKHO.

N3mepeHne BpeMEHN OTKNOUEHUA ty HE MPOU3BOANTCA B COOTBETCTBMM C TPEBOBAHUAMM
COOTBETCTBYHOLWMX CTAHAAPTOB NPM HOMUHANAbHOM TOKe BbiKAtovaTens Y30 Iy, , a TONbKO TOKOM IA ,
oTobparkaemom B npouecce nsmepeHua. OaHaKo B 60/bLUINMHCTBE CNyYaeB Tam, rae He TpebyeTca
N3MepeHMe CTPOro No HOPMe, MOXKET BbiTb MPUHATO BO BHUMaHWE AN OLEHKU NPaBUIbHOCTU
dYHKUMOHNPOBaHMA Y30 B KOHKPETHOM ceTu. Ecan namepeHHbiin Tok IA meHblue IAn (Hanbonee
pacnpoCTpaHEeHHbIN cyyalt), To Bpema cpabaTbiBaHUA ty Kak NpaBuno, byget 6onblie, Yem Bpems
peakumn, U3IMepeHHoe B pexume t,, B KOTOpOM usmepseTca Bpema npu Toke IAn. Tak, ecam spems ty
COOTBETCTBYET NpaBMAam (He CAMWLKOM MeANEHHOE), TO MOXKHO CYMTaTb, YTO BPEMA, U3MEPEHHOE B
pernme ta, TakKe 6b110 6bl BepHbIM (He 6bIN0 6bl AobLLE).

Bo3moHble coobuieHus, oTobpaxkaemble Ha 3KpaHe UsmepuTens:

Ussth 1 HanpsaxeHune npuKkocHoBeHUs Ug NpeBbllaeT yCTaHOBAEHHOE 3HaYeHue
B L U|_
| 3HaK |, pasameLLeHHbIM B NpaBoi YacTM 3KpaHa, 03HA4YaeT HeMCNpPaBHOCTb
Y30
Het U_! OTcytcTBME Heobxoanmoro HanpsKeHnsa Uy ana popmupoBaHma la,

OcTanbHaa MHGOpMaLMA TaKan e, Kak 414 MU3MepeHna NeTAu KOPOTKOro 3amMbiKaHua (Tabanua
pasgena 3.4.1).

3.6.2 U3mepeHue BpeMeHH OTK/II04YeHus Y30

@

oo wm o

YcTaHOBMTE NOBOPOTHbIN NEpPeKIoYaTeb PeXMmMoB paboTbl B
nonoxeHue tar

FCD: e Ue. Re 38: ] ’
® L i HaxkmuTe knasmwy F1 | 1. | ana sbibopa
3HaYeHuA lp,.
F2 }
ta=--- HaxmuTe knasuwy F2 [ xl.. | ana sbibopa
] MHOXUTENA lan.
A O Ussew F
1 ¢ Ligbierz
T 11 dan | [Pl | POTiE HaxmuTe knasuwy F3 [\,//\| ana sbibopa
dopmbl TOKa.
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ENTRR
ii Ncnonbsya Knasuwiv A 1 ¥ ycraHoBUTE HEOBXOAMMbIE NapaMeTpbl U

noaresepaute Haxatnem knasmim ENTER.

@ . ‘ 1A BbI6Opa BTOPO rpynmbl NapameTpoB ucnobayiite knasuwmn 4 u P,

Haxmute knasmwy F1 [ U. | gna sbibopa
3HayeHusa U,.

ta=-- Hasmute knasuwy F2 [L/G/S| pna BbiGopa Tna
¥ y30
F2 .

2EEmA sl Ay O UL=5aw

4 ¢ Ligbisrz

BIEHE o ] HaxmuTe Knasumwy F3 Ans Bblbopa
‘ peXXnma nsmepeHus.

noarsepauTe Haxkatmem knasuwu ENTER.

ENTRR
‘ ii Ncnonb3ya Knasuiim A n ¥ ycraHoBuTe HEObXoaMMble NapameTpbl U

@ MoakntoumMTe N3mepuTesb K CeTU COrNacHO CXeme Ha PUCYHKe:

RCD L3
N

RCO: tq. Ue. Re
Gotouwy! U=22E. TV

Mprbop rotoB K U3MEpPEHMUIO.

ta=—

3Ha4yeHuA HanpAXeHnAa N 4aCTtoTbl CETU OT06pa)+(EHbI Ha

SEEmA w1 Ay [ Up=Say ,LI,MCI'I.ﬂee
Fomiar 4 ¥ Lubierz

[/B/E

@ 4

START
Ona Havyana namepeHma Haxkmurte Knasumwy START.
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e RCO: tas Ug: g sk
U=Lay  f=5a.dHz U,

Fe
U -pE=225.6

ta=00ms Pe3ynbTaTbl U3MepeHus
281268515
HE2:57

288mA 1 Ar [ U=say
4k Liubierz lipisz
u. | [O/E/E][ TR |[ Fomoc

BcA MHPOPMALMA M NPUMEYAHUA UAEHTUYHBI PEXUMY U3MEPEHMSA TOKA |, cpabaTbiBaHus Y30.

3.6.3 ABTOMaTHYeCKOe u3MepeHue napameTpos Y30

MpnbOpP MOMKET U3MEPATb B aBTOMATUYECKOM PEXMME BPeMS OTKAtoUeHUS t, Y30, a TaKKe TOoK
cpabatbiBaHuA |5, HANpsXeHWe NpuKocHoBeHUA Ug 1 conpoTusneHme 3asemnenuns Re. JononHUTENbHO
BO3MOXHO aBTOMaTUYeCKoe N3MepeHne NoJHOro ConpoTUBAEHUA NETAMU KOPOTKOIO 3aMblKaHWA Z) pg
cnocobom, onucaHHbIM B pasgene 3.4.3. B 3Tom pexxnme HeT HEOBXOAMMOCTM KaxKabli pas
3anyckaTtb uamepeHue knasuwweit START, a geicTBUA NoNb30BaTeNA CBOAATCA K 3aMyCKy U3MepeHusa
OLHOKPATHbIM HaxkaTuem Knasuwm START n BkatoveHuto Y30 nocne Kaxaoro cpabaTbiBaHMA.

B MPI-530 ecTb ABa BO3MOKHbIX pexnma Ans Bbibopa B r/1TaBHOM MEHIO:

e [lONHbIN pexXum — U3MepPeHMe NPOBOANTCA BCeMU popMamm ToOKa Ans aaHHoro Tuna Y30 (AC, A, B).
e CTaHAapTHbIN peXnm — nsmepeHune aaa BblbpaHHoM Gopmbl TOKa.
Bbibop perkrMma onucaH B pasgene 2.2.

3.6.3.1 HoaHblii pexcum
@ b wm o,

=
" ”
Cad)

YcTaHOBMTE NOBOPOTHLIN NEepeKaYaTeNb PEXKUMOB PaboThbl
B nonoxeHune AUTO

| U=45,14  f-5@ : A . Haxmute knasuwy F1 [ L. | ana sbibopa
3HaYeHus
Us=— ng
Re = HaxmuTe knasumwy F2 AnA Bbibopa BnAaa
v V30
AC O U=Sew B

4 b Llgbierz

Tan | [ FCiAE | [L/B/B|[ TRVE | Hasmute knasuwy F3 [LV/G/S| pna sbiGopa Tna
F4
6 Y30.

Haxmute knasuwy F4 Ans Bblbopa

pexnma nsmepeHus (napametpos Y30).

n noatsepaute Haxatvem Knasuwim ENTER.

ENTRR
‘ ii Ncnonbsya Knasuwn A v ¥ ycraHoBUTE HEOBXOAMMbIE NapameTpbl
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®

®

@

e

RCO ZL-Ferrop: Auto
A& L-FE! L=4E.84

<=

2

f=08,8H=
=+ MLI8,5A

<4

2BmA L=12m AC [ UL=Saw

4 ¢ Lgbierz

UL | [PRzEWD | [ =] v

4 4
e ®

o- ©-

1A BbIGOpa BTOPOI rpynMbl NapameTpoB Ucnosbayiite knasmwmn 4 u

HaxmuTe knasmwy F1 anA sbibopa
3HayeHua U,.

HaxkmuTe Knasmwy F2 [MPOBOA| ans BbibOpa
AJINHbI U3MEPUTENIbHOTO NPoBoAHMKa L (ans
perxnma Z_pe Y30 6e3 ncnonb3oBaHun
ceTeBOM BUJIKN).

HaxmuTe knasuwwyF3 ans sbibopa
3alLMTbI OT CBEPX TOKOB (TONBKO ANA
nsmepeHma Zpe ¥Y30).

Haxxmute F4 [ I, | ana sbibopa meToaa
pacyeTa oTHocuTeNbHO U, uau Uy (ToNbKo
ans usmepenuna Z, . ¥30).

Ncnonb3ya Knasuium A n ¥ yctaHoBUTE HEOBXOAMMblE NapameTpbl
n noaTeepauTte Haxatvem knasuwwm ENTER. Mpu yctaHoBke
napameTpoB 3alUTbl K1aBULamm 4dnh» Bb|6epw|'e napameTp, a

KnaBuwammn A 1 vYCTaHOBl/ITe €ro 3Ha4deHune.

MoakntounTte n3mepuTtenb K CETU COrnacHO CXeme Ha pUCyHKe:

I

FCD ZL-FEreo1 Auto
Gotowy! U=224,2%  {=49,9H=z

2BmA  L=1,2m A g0 Uo=Say

B ~ Ak liybierz

Mprbop rotoB K U3MepeHMUIo.

3HauYeHMA HaNPAKEHNA U YaCTOTbl CETH
oTO6paKeHbl Ha 3KpaHe.

‘ Ona Hayana nsmepeHua Haxkmute knasuwy START.

START

Ecnu BbiGpaHbl U3mepeHusn, Bbi3biBatowme cpabatbiBaHue Y30, HyXHO
HaXoAMTbCA PAAOM M BKAKOYATb €r0 MOC/E KaXKA0ro OTK/IIOYEHMs, NMOoKa He

3aBepLIaTbCA U3MepeHUa (ANUTeNbHan Nay3a MOXKeT 6bITb NPU3HAKOM

OKOHYaHUA U3MEPEHUN).
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Mpouecc n3smepeHUs NANKOCTPUPYIOT MHANKATOPbI
X0/a BbIMNONHEHUA:

HUMKHUIM — NOJTHBIN UMKA;

BEPXHUI — M3MepeHune Z . pe M napameTpos
¥Y30.

=184 f=33.9Hz

2=, 920

Iz=1268.8A I.=243A

2@EmA

EHRTER] L) LigjdZ

UL -pe=223.3Y
=49,9H=

Pe3yn bTaTbl USMEPEHNUA

I [ [ cieon [ B ]

.
CO

MpumeyaHumsa:

C nomouibto Knasuwl F3 [ <Ekran | 1 F4 | Ekan> | nepenuncrbisatot

oTobpakaemble rpynmnbl PesybTaTos.

FLCD 2. -perrepl AUt:
L=1.8% f=43.9Hz "4
Ug =854
Re =2q
talB.50) UL -pe=226.64
talild
tal2Dd
ta(SI0
2E88mA L=1.2Zm

Lpis

I [ [ ciren [l |

=2EEms
=28ms

=28Ems
=18ms=

28128515
B3:11

e Konunuecrtso n3mepAaemMbiX NapameTpoB 3aBUCUT OT HACTPOEK B IMaBHOM MEHIO.

e Bcerga namepsatotca Ug U R;.

e ABTOMaTU4eckoe n3MepeHne npepbiBaeTCA B Cie4yrouwnx caydanx:

e BbIKAtoyaTenb Y30 cpaboTan Bo Bpemsi usmepeHua Ug Rg nan t, npyM NnoNoBUHHOM TOKe lan,

® aBTOMATMYECKMM BbIK/OYATENb He CpaboTan Npu OCTaNbHbIX U3MEPEHUSAX,

® [OCTUIHYTO paHee yCTaHOB/IeHHOe 3HayeHue 6e3onacHoro HanpsakeHusa Uy,

® BO BPeEMSA OAHOro0 U3 U3MEPEHUI NPONano HanpsKeHue,

® 3HayeHus Rg M HanpAXKeHUs ceTu He N03BOINIMN CHOPMUPOBATb TOK AOCTaTOYHOM BE/IMUYUNHDI ANA
0HOTO 13 COCTaBAAIOLWMX NPOLLECCA U3MEPEHMUA .

— WU3mepuTenb aBTOMaTUYECKU NPONYCKAET USMEPEHUSA, KOTOPbIE HEBO3MOXHO BbINOJ/IHWUTb, HAaNpPUMep:

BbIGPaHHbIN TOK |y, U MHOXKWUTENb BbIXOAAT 33 Npeae bl BO3MOXHOCTM U3mepeHus npubopom.

— Kputepum oLeHKM NpaBuIbHOCTM COCTABAAIOLWMX pe3y1bTaToB:

o O,S*IAn < IA n, < 1*|An

o 0,35*I), S lp ani o0 £2%*15, ANA |an =10 MA

e 0,35*I5, < lp ani an £1,4%15, ANA OCTaNbHbIX lan
o 0,5%y, <y — < 2%,

o t,npn0,5*,, > , ana scex tmnos Y30

e t,npu 1*l,, <300 mc ans Y30 06blUHbIX

o t,npu 2*l,, £ 150 mc gns Y30 o6blYHbIX
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o t, npu 5*I,, £ 40 mc gns Y30 06bIYHbIX

e 130 mc <ty npu 1%y, < 500 mc ana Y30 cenekTuBHbIX

e 60 Mc <ty npu 2*l,, £ 200 mc ana Y30 cenekTUBHbIX

e 50 mc <t npu 5*l,, < 150 mc ana Y30 cenekTuBHbIX

o 10 mc <ty npu 1*l,, <300 mc ana Y30 ¢ manoi 3aaepKom

o 10 mc £ty npu 2*l,, £ 150 mc ana Y30 ¢ manoi 3aaepKKom

e 10 mc <ty npu 5*l,, <40 mc ans Y30 c manoii 3asieprKom

Pe3ynbTaT MOKHO 3anuMcaTth B NamAaTb (CMOTpU pasaen 4.2) unv Haxkatb KHonky ESC 1 BepHyTbcA K

0To6pa>+<eHmo TOJIbKO HaNpAXeHNA N 4aCToTbl CETU.

OcTanbHble 3amedaHna U UHGOPMaUUSA, KaK AN U3mepeHus |y unn Z, pe.

3.6.3.2 CmandapmHbIli pexcum

B wmo o,

YcTaHOBMTE NOBOPOTHbIN NEPEKOYATE b PEXUMOB
paboTbl B nosoxeHne AUTO

RCO 2L -rEtrom Auto ‘
SRy == . Haxmute knasuwy F1 [ L. |ana
Bbibopa 3HauYeHus I,
o 4
HasxkmuTe knasuiy F2 ana
} Bbibopa dopmbl TOKa.
SEEmMA L=l2Zm Ay [ Uo=SEl =)

4 ¢ Wabierz  [EHTER O=twgnik

Lo ][N/ A [O/E/E][ TRYE

Haskmure knasuwy F3 [L/G/S| gns
Bblbopa T1na Y30.

Haxkmute Knasuwy F4 ana

BblOOpa pexnma UsmepeHus.

o-

napameTpbl U noaTeepanTe Haxatvem knasuwmn ENTER.

ENTRR
‘ ii Ncnonb3ya Knasuwin A n ¥ ycraHoBuTe Heobxoammble

@ ‘ ‘ [na Bblbopa BTOPO rpynnbl napameTpoB UCMO/b3yiiTe

knasuwm 4 P,

RCO ZL-rEtrepl AUto AAT T ‘ u
R - HaxmuTe knasumwy F1 ana
Bblbopa 3HaueHua U,.

Haxkmute knasuwy F2 [MPOBOA| anA
Bblbopa ANMHbI U3MEPUTENIBHOTO

28EnA L=l2m Ay [ Uo=Sey

4 ¥ Wubierz Dstwanik "’6 npoBoAHuKa L (ans pexxkuma Z,pe Y30
. |[Frzewen [[ =1 W 6€e3 1CMONb30BAHUA CETEBOW BUKM).

HaxxmuTe knasuwyF3 ana
BblIBOpa 3aLMTbl OT CBEPX TOKOB
(TonbKo ana nsmepenuns Z, . Y30).

Haxmute F4 [ I | ana sbibopa
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MeToAa pacyeTta oTHocuTenbHo U, uam
Uo (Tonbko ans usmepenua Z, . ¥30).

Ncnonb3ya Knasuiin & n ¥ yctaHoBUTE Heobxoanmble

napameTpbl 1 noaTeepante Haxatmem knasuwm ENTER. Mpu

4
@ YCTaHOBKE NapamMeTpoB 3alnTbl K/1aBnllammn 4 7] >

BblbepuTe NapameTp, a Knasuwamna U ¥ ycTaHOBUTE €ro
3HaueHue.

@ MNogkntoumnte N3mMepuTtenb K CETU COrNMacHO CXemMe Ha PUCYHKe:

RCD e

Ya0AseTO
FMoToEal

U=238,2E  f-58.8My
Mprbop rotos K U3MEPEHMIO.

3HaYeHUs HanpAXKEHWA M YacTOTbl CETH
0OTO6paKeHbl Ha 3KpaHe.

18MA
HzmM-1e 4 ¥ Brbop

[ Lan [[A/ A [O/E/E ][ FERM

® ‘ Ona Havyana namepeHma Haxkmurte Knasmwy START.
START

Ecnv BbIBpaHbl M3MepeHun, Bbi3blBatolme cpabaTbiBaHue Y30,
HY»KHO HaxoAMTbCA PAAOM W BKJIKOYATb €0 NOC/e KaXK40ro
OTKNIOYEHWA, MOKa He 3aBepLlaTbCa U3MepeHus (anuTenbHan
naysa MOKeT 6bITb MPU3HAKOM OKOHYAHMA U3MEPEHUI).

Mpouecc U3MepPeHUs UANKOCTPUPYIOT
WMHOMKATOPbI X043 BbINOMHEHMUA:

HUXHWUIA — NONTHBIN UUKA;

BEPXHUMN — NU3MEpeHUne Z pe "
napametpos Y30.




RCD Z-Fe(reo) Auto 5
U=18Y  f=534.8H=

=@.8E80

HL
Up-pe=2235,3Y

Z1-re=0,910 f -SeaHz

Iz=128.8A Ix=253A
28128515
H3:21
FEEmA L=l2m A, [0 U=sev [=]
LIpis: LhyjdZ

I [ [ <cioon [ e ]

Pe3yn bTaTbl U3MEPEHUA

- ‘ " ‘ C nomouibio Knasuui ‘4 3KPAH, PKPAH >|
‘ ‘ nepesmncTbIiBaloT oTobparkaemble rpynnbl PesybTaTos.
' 1=14,9B
185D =306mc | >20Emc  HL-FEeSH.2E
tal1I) =38mc =28mc
tal2I) =18mc =18mc

2813.18.16
tal3I) 1815
Ay [0 UL=hBEE

MpumeyaHue:
MpumevaHuAa Takne e, Kak B pasgene 3.6.3.1.

3.6.4 H3smepenue napametpoB Y30 B cetax IT (MPI-530-IT)

B meHto npubopa yctaHoBute TUN cetu IT.

Measurement settings

118/19@\ [ SoHz
115/208Y §0Hz
12772268V
220/380V
[# z38/400v
2487415V

S éf VOLTAGE AND FREQUENCY
L& TH |
IT/TT

MoakntoumTe nsmepuTesb K CeTU COrNAcHO CXeme Ha PUCYHKe:

=i

|

— ==
—— |
. o°) $—‘
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MpoBeauTe M3MEPEHUA COTMACHO MYHKTY 3.6. HACTOALLLEro PYKOBOACTBA.

3.7 H3MmepeHHEe CONPOTUBJIEHUA IJIEKTPUIECKON U30ISILUU

BHUMAHMUE:
Mepep noaknoueHUEeM U3MepUTENA K 06beKTy, ybeautecb B OTCYTCTBUE HA HEM HanpsXKeHusA!

3.7.1 U3MepeHuHe CONPOTUBJIEHUS U30JIALUU ABYXIIPOBOAHBLIM METOL0M

@

oo wmo o,

YcTaHoBUTE I'IOBOpOTHbIVI neperknyartesib pexxmmos pa60TbI B NonoxKeHue Riso

Frso
MoToEal

U=23TE A

Riso=---

MIM=16,&8&8M0
Un=588E

[ETAET] Hzm-1e F- ak.S
T [ e ] oo

@ ‘ HasxkmuTe knasumwy F1 AnA BbIbopa 3HaUYEHUA U3MEPUTEIBHOTO

F1
‘ HanpAaxeHuA

Ri1so

EbEOF HANFAKEHHA Un |

14

SaE

16EE
2568
[ Sa6E

18BEE

Knasuwamn A n ¥ yctaHoBUTE Tpebyemoe 3HaYeHne

ENTER
@ @ N3MepUTEIbHOTro HaNpPsAXeHMs U noaTBepauTe Bbibop

Haxkatmem Knasuwmn ENTER.

@ o } Haxkmute knasuwy F3 ONA YCTaHOBKU IMMUTA
‘ (MMHMManbHOro conpoTUBNEHUSA).
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WARTDSE MINIMALMA

| SJBB|

EEEELN

[ L ]| Mo ]| Go ]

Ok Ugbierz  [EFTER Upisz  [EX Wuidz

[ [ [ o [ o |

A

@ Mcnonb3ya Knasuwm 4 » 1 ENTER BBEAUTE MUHMMANBHO

‘ ‘ @ [0MNYCTUMOE 3HaueHMe CONPOTUB/IEHMA.

(e WARTOSE MINIMALMA

| )
WEEIEEEEE EELE

<:> ligbierz llpis= Ligjd=

T e

‘ ‘ Knasuwamn 4> 1 &, ¥ 1 ENTER BblbepuTe

‘ ENTER ‘ eaANHULLbI Pa3MEPHOCTHU.

® y
‘ ‘ @ ‘ Haskmute knasuwy F4 ANA
‘ MOATBEPHAEHNA.

MNoToEal

Mprbop rotoB K M3MepeHMUio.
Ha ancniee MOXHO cUMTaTb 3HaYEHMeE
HanpAMKeHNA nomex.

RK

HaxkmuTe u yaepxusaiite knasmwy START.

MsmepeHme BbIMOJIHAETCA B HENPEPbLIBHOM pPEXMNME,
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Ursq=525E

Ris0=2800M0Q

Un=388E

FEED CTan

MoToEal

Riso=2801MQ
- 2813.18.15
MIN=18,BEH0 e
Un=506E
Ham-1e Enck.START Zanuca

I [ rresen ][ oo |

NOKa yAepPXnNBaeTCcAa KnaBuila.

Ona NnpoaonKeHUA U3MepeHna HaxMUTe KNaBuLly
ENTER, yaep:kuBan HaxkaTtol Knasuwy START.
HaxmuTe knasuwy START NoBTOPHO, YTOObI
OCTAaHOBUTb U3MepeHHUe.

N306parkeHne Ha Ancnsiee BO BpeMs U3MEPEHUS Npu
HaaTol Knasuwwe ENTER.

PesynbTaT nsmepeHus

Bo BpemA nsmepeHUa CONpPOTUB/IEHUA INIEKTPUUECKOU U301ALMM Ha LLyNaX MU3MepUTe/IbHbIX
nposoaos npubopa MPI-530 npucytcTByeT onacHoe HanpsaeHue A0 1 KB.

A

[0 OKOHUYAHUA U3MepeHUs 3anpeLLaeTca OTKI0UYATb M3MepUTe/ibHble NPOBOAA MU U3MEHSATD
NnonoKeHne NOBOPOTHOrO NepeKatoyaTens pexxmumos pabotbl. NMpeHebperkeHne gaHHOM
pekomeHgaumMelt MOXKeT BbI3BaTb NOPAXKEHUE I/IEKTPUUECKUM HaMNpPAXKEeHUemM 1 genaet
HEBO3MOXHbIM CHATHE C 06beKTa U3MEPEHUA INEKTPUYECKOro 3apAAA NOC/Ie OKOHYAHUA U3MEPEHUA.

e [lo Tex nop, NOKa NaMepuTeibHoOE HanpAaxeHne He 40CTUraeTt 90 % ot YCTaHOBNIEHHOIO 3HAa4YeHUA

(a Takske npu npesblweHnn 110 %) n3mepuTensb U34aeT HenpepbIBHbIN 3BYKOBOM CUTHa.

e [locne OKOHYaHMA namepeHunaA I'IpM60p dBTOMATUYECKU Pa3pAXKaAET EMKOCTb namepAaemoro Kabens

yepes BHyTpeHHee coeanHeHune 3axmmos RISO+ n RISO- conpotmsneHnem 100 KOm.

Bo3moxHble coobuieHus, oTobpaxkaemble Ha 3KpaHe UsmepuTens:

A

Hanunuune N3MEPUTENDBHOIO HaNpAXeHUA Ha BbIXO4HbIX pa3beMax Usmeputena

wym!

Ha o06beKTe usmepeHusa NpUCYTCTBYET HanpsXKeHue wyma. MamepeHue
NPOAO/IKUTCA, HO MOXKET NOABUTLCA AOMONHUTE/IbHASA NOrPELHOCTb.
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HPEBbILLIEHO 3Ha4Y€eHME MaKCMMaAJIbHOTO TOKa. OTOGpa)KEHVIe COOGLLI,EHMFI BO

BpeEMA N3MepPEHNA CONPOBOKAOAETCA NPOAO/IKUTE/NIbHBIM 3BYKOBbIM CUTHA/IOM.
MPEOEN TOKA!
Ecan COO6LLI,eHV|e 0To6pa>KaeTcn nocne namepeHna, To 3To 0O3Ha4aeT, YTo

pe3ynbTaT 6bl1 NoyYeH Npu paboTe Ha Npeaene HanpaAXKeHus.

3.7.2 U3MepeHHe conpoTHBAeHUA N30aa01M ¢ nomombio UNI-Schuko (WS-03 u WS-04)

oo wmo o,

L]

YcTaHOBWTE NOBOPOTHbIN NepPeKAoYaTeNb PEXMMOB PaboThbl
B nonoxeHue Rio.

MNoakntoumte Kabenb WS-03 nnan WS-04 c ceteBolt BUNKOM
UNI-Schuko.

Nameputens MPI-530 asTomaTnyeckn onpegensaet

NnogKNKOYEHUNE aAanTepa U OT06pa3VIT CMMBO1 Ha
auncnnee.

HaxmuTe knasuwy F1 [ Uy | ana sbibopa

Ri-n =

e : n‘ N3MepuUTeNbHOTO HanpsaxeHus Uy.

UL-pE=-—

§ Haxmure knasuwy F2 PEUM] ans BbiGopa

L Fz. yepepoBaHus nposogos: L, PE, N uau N, PE, L unu
L+N, PE.

i

F3
‘ HaxkmuTe Knasmuwy F3 [BPEMA| 4na Bbibopa BpemeHun

OA4HOro namepeHunA.

MIN=18.E@M5

I Ur=S@ey
Pomiar 4 ¥ Llgbierz

[ on ][ TRvE [ cZAs |[ POMOC

Knasuwamm A& n ¥ ppiaenmte COOTBETCTBYOLWMI NMYHKT U NOATBEPANUTE
BblOOp HarkaTMem Knasuwm ENTER.

MpumeyaHume: Ecnm n3BectHoO, YTO B PO3ETKE M3MEHEHO NOAK/IYeHNe

ENTRR
‘ @ nposoaHuKoB L n N, To nocne HaxkaTna F2 MOXKHO BblIOpaTh HyXHOe

yepegosaHue (N)(PE)(L), uTobbl npnbop NpaBMIbHO BblAa/ Pe3yabTaThbl
N3MEpPEHUN.

MpumeuaHue: Pexknm (L+N)(PE) Bbi3blBaeT KOPOTKOE 3aMblKaHUE
npoBoZoB L u N B TecTMpyemoit poseTke.

@ . ‘ [ina BbiGOpa BTOPOM rpynnbl NnapameTpos ucnonb3yiite knasmwm 4 v P,

Gotowg!

Ri-n =

UL-pE=-—

Un-pe=--- -4 Haxmwute knasuwy F3 ONA YCTaHOBKM

B85 MWHMMANbHOTO COMPOTUBEHNUA.

JEITE Un=S@aE

Pamiar 4 ¢ Llubierz

I [ [ [ Foo: |
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WARTDSE MINIMALMA

| 1BJBB|

MWEEME@EEEELE

[ L ]| Mo ]| Go ]

Ok Ugbierz  [EFTER Upisz  [EX Wuidz

I
@ ‘ ENTER Mcnonb3ya Knasuwim < , » 1 ENTER BBEAUTE 3HaYEeHMe
‘ ' @ CONPOTUBAEHUA.

@ WARTOSE MIMIMALMA |

1BB|

MEIEIEEEEEEELE

<:> ligbierz llpis= Ligjd=

T e

‘ ‘ Knasuwamun 4> 1 &, ¥ 1 ENTER BblbepuTe
eaMHULbI PAa3MEpPHOCTH.

®_ -/
@ "
. . ‘ Haxmute knasuwy F4 [ oK |ana

noavTeepxgeHnA.

MoakntoumTe Kabenb WS-03 nnn WS-04 K npoBepsemoit po3eTke.

Ana Hayana namepeHma Haxkmmte Knasmwy START.

@ STRT B cnyuae, Koraa ntoboe U3 HanpaAXKeHWI NPeBbICUT A0MNYCTUMOe
(50 B), oTobparkaeTca Hagnucb HanpAaxkeHne Ha o6beKTe, a
nsmepeHune 61oKnpyeTcs.

Rirso :

Urso=528Y 198,810 N306parkeHne Ha AuUcnsiee BO BpeMsa U3MEPEHUS:

Uempemm oTobparKaeTca CUMBO M3MEPAEMOro CONPOTUBEHNA
Hn-pe=——- M NO/I0CKA MHAMKATOPa TEKYLLLEro npotecca.

HUKHAA NON0CKa NOKa3bIBaeT % oT BpeEMEHMU
BbINOJ/IHEHUA BCETO U3MEPEHUNA.
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R1so

=47, 9MQ
U -pe525E

i
=468MQ PesynbTaTbl UsmepeHus
MIN=188,8M0 e

[Tka=alE, Un=SEEE

Hzr-1e 4k Bb MHCaTe

Un  |[ PEMMM | [ EPEMA || MOMOUL |
MpumeyaHue:

MpumevaHuns 1 coobleHMA Takne Xe, Kak B pasgene 3.7.1.

3.7.3 U3MepeHuUe CONPOTUBJIEHUS U30JIALUU C NOMOUIbIO aganTepa AutolSO-1000c

@

oo wmo o,
W
YcTtaHoBUTE I'IOBOpOTHbIl‘;I neperknyartesib pexxmmos pa60TbI

B nosoxeHue Riso

— MNogkntounte agantep AutolSO-1000c. N3meputens MPI-530

dBTOMATUYECKUN ONpeaennT noagknr4eHmne agantepa n

Adaptor 0TO6Pa3nT CMMBOA Ha gucniee.

AutolSO
1000c

HaxmuTe knasuwy F1 [ Uy | ana sbibopa

Frso: Przewdd 2

—— e .. M3MepUTeNbHOTO Hanpaxenna Uy.

Rui-n =—--

R _ ULi-pE=——-

Rh-PE_ Uh-pe = a Haskmute knasuwy F2 [PEXUM| ans sbibopa
N-PE =-- !

FI=185,5M0 : TMna Kabens (3-,4- nan 5-npoBoaHbIN).
AutolS0-1000C Ur=Sey .
= e HamuTe knasuwy F3 [BPEMS] ans BbiGOPa

[ um ][ TRYe ][ czAs  |[ PoMOC

BpeMeHN O4HOIro namepeHuA.

noarsepauTe Haxkatnem knasuwu ENTER.

ENTER
’ ji Ncnonb3ya Knasuim A n ' yctaHoBUTE HEOBXoAMMble NapameTpbl 1

@ ‘ ‘ 1A BbIGOpa BTOPOI rpynnbl NapameTpoB Ucnobayiite knasuwmn 4 un P,
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MIMN=188.6Ha
AutolS0-1000C Un=SEEY

4 ¢ lybierz

Upi-Lz=—--

Upg-Lz=--- Haxkmute Knasuwy F3 LA YCTAHOBKM

MWHWUMA/ZIbHOTO CONPOTUBIEHNA.

@ WARTOSE MINIMALMA |

| 1BE’IJB|

MEEEE@EEEELE

[ [ ]| M || G |

i:b llybierz  [ERTER] Llpisz L

I [ [ o ][ o

58

Gotowg!
RL1-|.2 -
RL1-|.3 -

R.L2-I.3 -
MIN=1.86G0

Autol§0-1000C
Pomiar 4 * Wgbisrz

WARTDSE MINIMALMA |

1
MWEEEEEEEEIELE
[ ke )0 v | ECER)

b Lighierz Jpisz Liujdz

Un=1B@6Y

-

Knasuwamm 4,> n A ¥ 1 ENTER BbibepuTe
eANHNLbI Pa3MepPHOCTH.

HaxmuTe knasuiy F4 AN

noareepXxaeHnaA.
ULi-Lz
ULg-Lz=—-
ULzLzs——- anﬁOp rOTOB K USMEPEHMUIO.

Ha aucnnee MOXHO cYMTaTb 3HAYEHue
HanpAXeHnAa nomex.

[ om | [ TRvE

CZAS

|[ Pomoc ]

@ MoakntoumTe agantep AutolSO-1000c K TecTupyemomy Kabento.



Adapter
AutolSO
1000c

Ana Hayana namepeHma Haxkmmte Knasmwy START.

CHauania BbINONHAETCA NPOBEPKA HAMPAXKEHUA Ha OTAENbHbIX

START napax NpoBogoB. B cayyae, koraa ntoboe 13 HanpaXKeHWiA
NPEeBbICUT JONYCTUMOE, 0TOBPaXKaeTcaA CUMBOA 3TOFO
HanpsaxeHus ¢ “1” (Hanpumep, Uy.pe!), @ Usmepenme
npepbiBaeTcs.

o 180860
=B QZGQ Upy- z=18584
_BFBBGQ Upi-Lz=1851Y
L,

Upz-Lz=1851Y

=8,06G0 PesynbTaTbl UsmepeHus
FiIH=1, 2050 s
AutolS0-1000C Un=16a
llpizz Lhujd=
o
‘ ‘ C nomoLuibio Knasuil ‘4 OKPAH, PKPAH >|
R4

F3
@ ‘ nepesncTbIBaloT 0Tobpakaemble rpynnbl
pe3yNbTaTos.

Rrso: NMpoEon-3

=6,966GQ
=9,23GQ

=7.686GQ

. 2812.18.15
MIF=1,8EE0 PEoT
AutolS0-1000C Un=SE8E

[ s

MpumevaHue:

MpumedaHns 1 coobLleHUA Takne XKe, KaK B NyHKTe 3.7.1.
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3.8 HM3KOBOJIbTHOE U3MepeHue CONNPOTUBIEHUS

3.8.1 U3MmepeHuUe CONPOTUBJIEHUS 3aALIUTHOrO IPOBOJHUKA U YPABHUBAKILEr0 NOTEHIMaJI
coeJuHeHHUsI TOKOM 200 MA

YcTaHOBUTE NOBOPOTHbIN NepeKoyaTeb PeXumos paboTbl B
nosoxeHune Ry Rizgoma-

Gotowg!

R:>19990

noaresepaute Haxkatnem knasmwmn ENTER.

@ ‘ mii Ncnonbsya Knasuium & n ¥  gpi6epute nyHKT Reont 2200mA

Fconrt286MA 256
= e EbIEOF PEXHMA |
R
& Rcontt28080mA

@ =) I‘ Haxmure Knasuuy F3 AJ’IFI YCTAaHOBKU MaKCMMaJIbHOTO

conpoTnsaieHnA.

Rconr 2208mA

@ﬁ WARTOSE MAKSYHALMA |

MEIEIEEIBEEEELE

e .
4+ Wghbierz  [EHTER] Lipis=z

I [ [ o ][ ok

Mcnonb3ya Knasuwm < , » 1 ENTER BBeAUTE 3HaYeHue

ENTER
@ \ " { conpotuenenus. Haxmure knasuwy F4 [ 0K | ans
‘ ‘ . NOATBEPXKAEHMA.
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WARTOSE MAKSYMALHA

2,5|

MWEEFEEEEEELE

Ok Ugbierz  [EFTER Upisz  [EX Wuidz

[ [ [ o [ o |

Ficont £ 208mA
Gotowg!

R=---
Mprbop rotoB K U3MepeHMUIo.
MAK=2.5680

Fomiar
[ TRve |[AUTOZERO] [ LMIT [ FOMOC |

@ MoacoeaAnHUTE U3MEPUTENb K MpoBepseMoMy 06beKTy. MamepeHne HauHeTca aBTOMaTHUYECKM!.

o

B °0
o
e s

+] Ry [I-

J

Rcontt288mMA
MoToeal

Fr=8,160
R=0,18¢2

PesynbTaTbl U3mepeHun

: 2813.18.15
HAKC=2,580 FE

SAAWMCATE
[ PEWHM | [AUTDZERO| [ NPEAEN || nomoWb |

Haxmute knasmwy START gnda Havana cneayrowero
namepeHuna 6e3 OTKAYEHUA U3MEPUTE/IbHBIX
NPOBOAHUKOB OT 06beKTa.

BHUMAHMUE!
CoobuweHune «HanpaxxeHue Ha o6beKTe!», MHPoOpMUpPYET 0 TOM, UTO Uccnesyemblit 06BEKT HaxoauTca
noa Hanpa)keHnem. UamepeHue 6nokupyertca. HemeaneHHo OTKAOUMTE M3MepUTenb ot obbekTal

Bo3MOKHble co0bLeHnA, oTobpakaemble Ha AUcCNiee U3MEPUTENS:

LIYMI Ha 06beKTe usmepeHua NPUCYTCTBYET HanpsAXKeHMe Wyma. M3amepeHune Npoao KUTCA, HO
) MOKET NOABUTLCA AOMNOIHUTE/IbHAA NOMPELIHOCTb, YKa3aHHasA B TEXHUYECKMX AaHHbIX.
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3.8.2 U3MmepeHHe aKTUBHOI'O CONIPOTHUBJIEHUS

oo wmo o
o b
@ 2 . YcTaHOBMTE NOBOPOTHbIN NepeKoyaTe b peXumos paboTbl B
A . nonoxeHune Ry Rizgoma-
- v v m
Gy

Gotau!

R=--

MAE=2.560

Fomiar Ostwanik
[ TRYE |[AUTDZERO|[ LIMIT |[ POMOC

HaxmuTe Knasumwy F1 018 BbIDOPA pexnma nsmepeHus.

noarsepauTe Bbl6op HaxaTuem knasuwm ENTER.

ENTRR
@ ‘ li YctaHoBUTe peXum Ry Mcnonb3ya Knasuwnm &4 n '

== LYEAR TRYEU |
™ Rx
Rconr+208mA

: Lighierz Akceptuj Ligjd#

Gotowy!

Rx= Pe3ynbTaT U3mepeHua

[reve ] [ruTozero | RN [ Fori |

MpumeyaHue:

MpumeyaHuns n coobLueHMA Takne XKe, Kak B pasaene 3.8.1.
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3.8.3 KomneHcanusi CONpoTHUBJIEHHUSI HU3MEPHUTEIbHBIX MPOBOAHUKOB (Ka/IMGPOBKa)

[na ycTpaHeHWa BAUAHUSA COMPOTUBAEHMSA U3MEPUTE/IbHBIX MPOBOAHMKOB Ha pe3ynbTaT MU3MepeHusn
MOHO BbINO/IHUTb KOMNEHcauMto (aBTomaTuueckoe ob6HyneHume). C 3To Lenbio pexxknmbl Ry U Rizgoma
copepKat pyHKumnto AUTOZERO.

@ . HaxmuTe knasuwy F2 [aurozero|

Fz.

MoToEal

114 KOMASHS 3L MK CONPOTHENEHMA
HMEMEPMTE NEHLX NPOEDGHHKDE,
EAKOPOTHTE Mx KOHLbI
M HISHMHTE .

@ CnepyiiTe MHCTPYKLMAM Ha 9KpaHe Aucnnes:
ANA KOMNEHCaLMM CONPOTUBNEHUA M3MEPUTE/bHBIX MPOBOAHMKOB 3aMKHUTE UX LLLyMbl, a 3aTeM
HaxkmuTte Knasmwy START

R=-

MAR=2,580

Paomiar Ostawgnik
[ TRvE | [AUTOZERO]| [ LIMIT |[ FOMOC |

Ha ancnnee noasutca Haanuce AUTOZERO, cBnaeTensCcTaytollan 06 ycnelwHom BbiNoOAHEHUM
KannMbpoBKN N3mepuTeNbHbIX NPOBOAHUKOB.

@ [nsa Toro 4To6bI OTMEHUTL KOMMNEHCALMIO CONPOTUBIEHNA NPOBOAHUKOB (BEPHYTLCA K 3aBOACKOM
Ka/IMBPOBKE), HY)KHO BbINONHUTL OMMCAHHYIO Bbille NPOLEeAYPY C PA3OMKHYTbIMU
N3MepPUTEIbHbIMU MPOBOAHUKAMM.
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3.9 IIpoBepka nocjaeA0BaTEJIbHOCTH YepeAoBaHus ¢pa3

o ww

v
YcTaHOBUTE NOBOPOTHbIN NepeKkatoYaTe b PEXKMMOB PaboTbl B

u
L,
’
L

NONOXKEHUE wiliv.

=y

Hasxkmute knasuwy F1[PEXMM,

@ ‘ ENTER Ncnonb3ya kKnasnwn & n ¥ goibepute YHEPELOBAHUE ®A3 1

‘ . @ noATBepauTe Haxatuem knasuwm ENTER.

Evbop petMa

NHECHETP EPAWEHHE YEFEADEBAHHE
AEHTATENA A3

1 ¥ BpiBop MEHMHMEHKTE Ebixon,

Kolejinoié faz
Upi-Lz=8.1%
Upi-Lz=8.1%
Upg-L==@.1%

N3mepuTenb rotos 4/1A NPOBEPKU

I
@ I'Io,u,KmquTe n3meputenb K CeTU COrNnacHO cXxeme Ha PUCyHKe:
Y - L1
i =—— é I L2
. N
) | PE
1
L2
L1 HL3
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YepegoeaHue as

Ecnu cTpenka BpaliaeTtca no [IINNY \MexaydasHble HanpAKeHUn

o Upi-Lz=411B
4acoBOW CTpesiKe: NpAmMan Uig-L==413E

U z-L==411B

nocnenoBaTeIbHOCTb ¢a3,

MHAMKaumA HannMuma
BpalleHune CTpenkun B A 4

oTAeNbHbIX dpa3
NPOTUBOMNONOXHOM

e (L2
I

Hanpas/ieHun: obpaTHas
nocaea0BaTeNbHOCTb

YyepenoBaHua das.

3.9.1 lIpoBepKa HanpaBJIeHUsI BpalleHUS 3JIEKTPUYECKOT0 JBUTaTe s

YcTaHoBUTE I'IOBOpOTHbIVI nepeKknyaTtesib pexxmmoB pa60TbI B

u
s

MONOXKEHUNE wht,

@

©

Hasxmute knasuwy F1

Ncnonb3ya Knasuwin & n ' gpi6epmute BPALLEHWUE ABUTATENA, 1

noarsepauTe Haxkatmem knasuwu ENTER.

NHECHETF EPAWEHHE HEFEADERHHE
AEWTATENA DAz

Wirowanie silnika

[rrve ] IO [ [ Foro: |

@ MoakntounTte n3mepuTtenb K ABUratento CornacHO PUCYHKY:



@ MpoBepHUTE Ban ABUraTENNA B HYXKHOM HanpaBieHnu.

BpalyeHue No YacoBoOl CTpesiKe: 5
Uy =1,5h

BpalyeHre NpoTUB YacoBoOW

NoAKNOYEHME K Knemmam L1, L=, 24 CTPENIKU: NOAKNOYEHUNE K

L2, L3 asuratens Hu=. 3 Knemmam L1, L2, L3 gBuratens
cooTBeTcTBytowmx ¢as L1, L2, cooTBeTCcTBYOWMX pa3 L1, L2,
L3, npuBeaeT K BpaLleHuto L3, npuBeaeT K BPaLLEHUIO
ABUraTensa B TOM HanpaBAeHUN, nFaHAS OBUraTens B HaNpPaBAeHUN,

B KOTOPOM 6blN MOBEPHYT Ba B 06paTHOM TOMY, B KOTOPOM

Xxone Tecta. _ _ 6bin NOBEPHYT Bas B Xo4e TecCTa.

MpumeyaHue:

[BuXKeHne He NOAKNOYEHHBIMU U3MEPUTENBbHBIMU MPOBOAAMMU MOXKET MHAYLMPOBATb HANPAXKEHUE,
KOTOpPOE NOKaxKeT NOXKHOE HanpaB/ieHUe BpaleHNA. He LI,BMI'aVITE nameputenbHbiMmn NpoBOAHUKaMu BO
BpemaA 3TOoro Tecrta.

3.10 UsmepeHH e OCBELeHHOCTH

B o
& .
@ i YcTaHOBUTE NOBOPOTHbLIN NEepeKaYaTelb PEXKUMOB PaboTbl B
o) (W MNOJIOXKEHUE wizhv.
- v — lm
Gy

@ MoakntoumTe agantep LP1 (poTonpmnemHuk). Usmeputenb NepeKkNtounTCs B PEXUM U3MEPEHNs
OCBeLLEeHHOCTH.

Luksomierz

E=8.86fc

E=0,0Ix

MIM==—=lx

Lipisz

[rove ] IO [ v poric |

@ n‘ Noaxntoumns agantep LP1 nocne Haxas knasuwy F1
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A

@ Bbi6epuTe KNasuwamn & n ' JIOKCMETP » noarsepaute

‘ . @ HakaTnem knasuwm ENTER.

perikHa

NHECHETF EPAWEHHE YEFEADERHHE
ABHTATENA DAz

@ - I‘ Haxkmute Knasuwy F3 p,}'lﬂ YCTaHOBKN MUHMMabHOW

ocCBeLleHHOCTHU.

WARTOSE MIMIMALMA

MWEEIHEIBEEEELE

[ I:¢ ]| Kl ]

4 rlluh»z- rz [EHIER] Lipisz II-
‘ E!ER ‘ Mcnonb3ya Knasuwmn < , » 1 ENTER BBeAMTE 3HaYeHUne

@ ~ ocBel,eHHOCTU. HaskmuTe Knasuwy F4 ans
‘ . ’ noATBepKAEHMA.

WARTOSE MIMIMALMA |

| SBB|

MEIEIEEEEEEELE

A} Wubierz  [EHTER] Lipisz lujd#

I [ [ o ][ ok

Knasuwamm 4,> n A,V 1 ENTER Bbibepute eanHULbI
pPa3mMepHOCTH.

HaxxmuTe knasuwy F4 [NA NOATBEPNKAEHUA.

MNocne nomeleHns agantep LP1 Ha mecTo n3mepeHun, cuuTanTe pesynbrar.



NukcHeETR

E=635Ix

MIM=SEE]::

EHTER] FanMcaTte

I [ e | oo |

3.11 Peructparop

fn ww

e
YcTaHoBUTE I'IOBOpOTHbIﬁ nepeKknyaTesib pexxmmos pa6OTbI B NON1I0XKEeHNe

LOGGER.

@

te=ls n=l | = BEE6.51
Rejestruj 4 ¥ Llghierz lipisz
TRYE |[ czAS ][ #Ekran |[ Ekrane

Bbibepute B MEHIO (pasgen 2.2.3) HOMMHaNbHOE HaNpPAXKEHWE U YAaCTOTy CETU. ITO HaNpPAKeHne
NCNONb3YyeTCA AN1A pacyeTa OTKAOHEHMA U3MEPAEMOro HanpsaKeHuA B [%] oT BbiIBpaHHOrO
HOMWHA/NIbHOIO 3HaYeHWA.

F" HaskmuTe knasuwy F1 [/19 BbI6Opa NapameTpoB perncTpaLmm.

TRYEY REJESTRATORA

LLLP.QE 5. oosw.FF

LLf

I

Harmoniczne (THO)

@ ILLP.QLE. Sy faoosy. PR Harm, (THDD

Tuubierz  [EWTER| Akceptui [ Liuidz

noaresepaute Haxatnem knasuium ENTER.

@ ‘ mli Bbibepute knasuwamv A 1 W Habop napameTpos A4/1A PerncTpaLum u

@ g HaxmuTe Knasuwy F2 BPEMSA|, 4Tobbl 3a4aTh Nepuoa ANCKpeTn3auum n
‘ KO/IMYECTBO OTCYETOB.
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PervctpaTtop

= €T NAPAMETFH PEFHCTRALMH |
AHCKPETHZALMA te SAMEF 1
1c E 2o 2c @
4o Sc tee || 108 |
BFEHA BE.A3268 E)

Ucnonbaya knasuwm €, » 1 ENTER ycTaHOBWTe nepuop,

ANCKpEeTU3aLmm.

Ucnonb3ya knasuwmn €, » nepeligunte K BbIGOPY KONMYeECTBa
0TCYeTOoB, Knasuwamu A, ¥ ycTaHOBUTE KOJIMYECTBO OTCYETOB —
BpeMA perncrpaLmm paccunTbiBaeTca Ha OCHOBe Nepuoaa
LONCKPeTU3aLLUM U KONNYecTBa OTCHEeTOB. Haxkmunte Knasuwy F4

ANA NOATBEPKAEHMA M Nepexoay K cieayowmnm napameTpam.

Ncnonb3yiTe KnaBmwn 4, > ANA HasBuraumm no ctpoke MEHIO. Haxxmute Knasumwy F3 ,u,nﬂ
BblbOpa TMNA TOKOBbIX KNeLLen.

® @
v

u  =a.ay
1 =8.8mA
f =45Hz
cosyp=E,38
PF =@.87

=@l

=B ar
=aWA
=aWA

te=2s n=188 1= BB:83:28

4 ¥ Lubierz

|[ CzRs |[ e ][ POMOC

Lybdr typy cegdw pomiarowach

= C-3
C-6

F1F-2,F-3

: LIgbierz Akceptuj Llgjd*

Wcnonb3ys knasuwm A 1 W ycTaHOBUTE HEOBXOANUMbIIA TUM TOKOBbIX

Knewen n noarsepamte Haxatnem knasuwm ENTER.

MoAaKNYMTE N3MEPUTESb COTNACHO CXEME Ha PUCYHKe (Mpumep perMcTpaumnn Ha
aneKkTpoaBuratene):
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BapuaHT NOoLKAKYEHMA TOKOBEIX KNS Wei

L1 Al
313 29

@A
L}

tp=2z n=l8@  t= @BE:63.28
CTapT

1 ¥ Bufop ENTER] 2anmcaTe

[ FE#Hr | BFEMA || #3kpan || 3kpane |
@ . ‘ R ‘ C nomoubto KnaBMLu|4 9KPAH| DKPAH "nepenMCTblsarOT
‘ ‘ oTobparkaemble rpynnbl Pe3ynbTaToB.
P Qluarl  SIVA1 SuIMAIE =6l
1@ 18 18 18 Slvar
5 =EVA
Sy =2WA
cosy =H.99
5 5 5 5S4 FF =R.38
U =22T.5E
I =26.2mA
8 & 8 ol f =5E.8ry

tp=2z n=188  t= BE:E3:28
CTapT ZanMcaTh
[ PEMHM | [ BFEMA || 43kpan |[ Jwkpane

1 F E:tllEll:ll:l

Haxunmas knasnwn A V¥ npu n306parkeHNN CNEKTPA rAPMOHMK MOXKHO
‘ BblO6paTb HOMEpP rapMOHMKU, 3HAYEHMA KOTOPOM 0TOBparKaroTCA B NPaBOW

‘ yacTu gmucnnes.
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Upos =224.84
THOw =2, 2%

Upoz =S.44
Unoz =27

te=2s  n=l@@ = BEG3:20 !
Fejestruj <:r Lubierz lWpizz
[ Trve ][ czAs |[ #Ekran || Ekrane

Harmoniczre I
Ihot =22.3mA
THDz =2E.85%

Ihoz =4.3mA
Ihoz =183

4
tp=2= n=188 1= B&:A3:28

Fejestruj i:b Liykierz Wpizz

[ Trve ][ czAs |[ #Ekran || Ekrane

@ o Haxkmunte knasmwy START gna Havana permcrpaumm.

=5H,6H=
2391 cosp=1,80
FF =887
P =421
0 =Zuar
S =44YA
Sn =11vA

e Bo Bpema perMcrpaumm gucniei otobpakaeT To/bKO TO M306parkeHne, KoTopoe 6b110 Ha Hem B
MOMEHT Hayasa perncTpaumm.

® |13-33 3KOHOMWW IHEPTUKN U3MepUTENb OTobparkaeT MHbopmaumio B TeyeHne 30 € OT Hayana
perncTpauum, 3atem NepexoanT B PEXUM 3HeprocbeperkeHns (Ancnaei noraweH, Kaxayto
CeKyHAY MMUTraeT 3efeHblit ceeToamnoa). MpobyKaeHne 13 «CnaLLero» pexxmma nponcxoauT npu
Ha)KaTuK Ha No6YI0 KNasuLLy.

4 [lamATb pe3y/IbTaTOB U3MEPEHUM

4.1 OpraHusanus namaTH

MamaTb 419 XpaHeHUs pe3y/IbTaToB U3MEPEHUI UMEET 4PEBOBUAHYIO CTPYKTYPY (PUCYHOK HUMKe).
Monb3oBaTeNnb MMEET BO3MOXKHOCTb 3aMMCbIBaTb AaHHble aaa 10 06bekToB. [na KaxKaoro
06beKTa/KAMeHTa MOXKHO CO34aTb MaKCMMaibHO 999 06BHEKTOB, B KOTOPbIE MOXHO 3anmncatb A0 Tpex
YPOBHeM Nogo6beKTOB, No 999 Nog06bEKTA 1A KaXKAO0I0 YPOBHSA. B Kaxkaom obbeKkTe U nofobbekTe
MOXHO COXpaHUTb A0 999 pe3ybTaTOB U3MEPEHUIA.

Pasmep namaTn Hanaraet orpaHnyeHunsa. MamATb NO3BOAET OAHOBPEMEHHYHO 3anucb 10 NoAHbIX
OMMCaHWUI KNNEHTOB, a TaK}Ke MUHUMYM: Habopbl pe3ynbTaToB M3mepeHuin ana 10000 Touek nsmepeHus
1 10000 nmeH ToyeK nsmepeHus, 999 onncaHmii ana ob6bekTos, 999 onucaHuit Ana NoA06HEKTOB U
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3aNOMUHaHKE CO34aHHbIX CXeM 3TUX 06bEKTOB. Kpome TOro, 0 99 3anucei pacwmpeHo MEeCTO B CNUCKe

MMeH (cnuncok Bbibopa).

4.1.1 Buapl r1aBHBIX OKOH B peKUMe 3aNMCU U3MepeHu

FnasHOe OKHO KaTtasoros

CTpoKa Cc MMeHeM 0O6bem cBobOAHOW NamATH:
KAneHTa /naHenb BCe 3aWTpuxoBaHo - 100 %,
NoKanM3sauun €C/IM IUHWI HeT - 0 %

B MEHIO

MKOHKa obbekTa

MNaMAaTe
MoKas3blBaeT MecTo Klient 1/0bizkt
kypcopa 174 ||| zs4 [dw|| 304 |
(ee) 2 B (oe) 2 @ (2e) 0 &
ETHENEEEEVEEE E)
(2e) 3 iy} *El (oo 3
[ NoaoboekT

“sErBop EHTER] ZanMcaTh Ebizon, Kypcopa Ha KAneHTa u
ero agpecom (ecnu oH

YTONWEHHan pamKa

MKoHKa nogobbekTa

MaHenb c ~meHem

-

obbeKkTa unu

I'IO,D,OﬁbeKTa, a TaKxe

A |-

CTpOKa NoAcKasKu
B C/lyyae HaBeAeHuWs

6bin BBEAEH)

CoeamHUTENN, YKa3bIBaKOLME HA BO3SMOXHOCTb 0603HaveHun
nepemelwieHmna mexay MKOHKamum d)yHI'(LI,VIOHaJ'IbeIX
Knasuwl

O61beKT, 6e3 noaobbeKTos

Mopaakosbiit Homep/ /‘, 1/1 | da|&— CvmBon obbekTa
obLuee Yncno 06bLEKTOB (2e) @

CMMBO/1 TOYKM M3MEPEHUA U X KONMHECTBO (A5 AaHHOro o6bekTa)
O61beKT, coaeprKawmii noao06bEKTbI

174 | | &— CvimBON 06bekTa Ha cepom doHe
(2e) 218

CoeauHutenb

Moao61beKT, He cogeprKalwmii 4pyrux nogo6beKTos

MopsgKoBblt Homep/ b 174 |l Cvmeon nopobbekta

obuee yncno nogobbvLEKTOB

Ha OAHOM ypOBHe
CUMBOA TOYKM M3MEPEHMA U UX KONNYECTBO (a1A AaHHOro nofobbeKTa)

Noao061beKT, coaepKalmii cnegytowme Nogo6beKTbI

4— CumBoN NoaobbekTa Ha cepom dpoHe

CoeauHuTtens (nosBAfeTCA NpY NepemeLLeHUn Kypcopa Ha MKOHKY.)

OKHo ansA peafaKTUpoBaHUA KZINEHTa

HEMEHEHWE KAWMEHT A

HASBAHHME |Con=nCA.
AKTUBHOE none \

Foro4 CEMAHKLS
HHAEKLC 51698

wi. Borynokero 11

Mona gaHHbIX
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OKHO Ana BBOAa UMEHU

HzMeHEHKHE o »
MHdopmauma o HAZBAHHE [Conza— Q-—

pexume saoga ElEEIEEEEE]EE

MMeHn

MNone anAa sBoaa

—9KpaHHasA KnasmaTypa

[ns nonyyeHua 3arnaBHbIX OYKB , ycTaHOBUTE Kypcop Ha Shift u HaxkmuTe Knasmwy ENTER.
[ns Toro ytobbl NONYYUTL crieumanbHble WPUPTbI (MONbCKUe) ycTaHoBMTE Kypcop Ha ALT u Haxmute
Knasnwy ENTER.

OKHO 3anucu pesyibTaTta UsmepeHusn

Lpiz dao

Ficont £ 2868mA

MopsaaKoBbIf
Homep/obuiee
KO/NIMYECTBO 3aMUCaHHbIX
Funkt pomiarouwy i) 171 =] 177 Ayeek

lipisz Ohiskty

[z [ [

MpumeyaHumsa:

e B oaHY AYeliKy MOXKHO 3anncatb pesynbTaTbl USMEPEHWUI ANA BCEX N3MEPUTENbHBIX QYHKLNNA.

e 3anucaTb B NamATb MOXHO TOJ/IbKO pe3y/ibTaTbl U3MePEHU, 3anyckaembix Knasuwen START (3a
NCKOYEHNEM aBTOMATUYECKOTrO OOHYIEHUA NPU HU3KOBOJIbTHOM U3MEPEHUM CONPOTUBNEHMNSA).

e B namsaTtn byaer coxpaHATbCA Habop pe3ynbTaToB (rNaBHbIN U AONOAHUTE/IbHbIE) AAHHON GYHKLMK
n3mepeHus, 3aZlaHHble NAPaMeTpPbl, @ TaK¥Ke AaTa U BPeMa U3MepeHUs.

e HesanucaHHble SYeKuU HeAOCTY MHbI.

e PekomeHayeTcs CTepeTb NaMATb NOCAE CYUTbIBAHUA AaHHbIX AU Nepes, BbINOJHEHWEM HOBOM cepun
N3MepeHUI, KOTOpble MOTYT BbITb 3aMMCaHbl B Te XKe AYENKU, YTO U NpeablayLume.

4.2 3anuch B NIaMATb pe3y/ibTaTOB U3MepPEeHUM

\

BNTER
@ Haxmute knasmwy ENTER nocne 3agepluieHna nsmepeHus.

4.2.1 Bgoj pe3y/JbTaTOB 6€3 paclHIMpeHMs CTPYKTYPbI NaMATH

\

@ A Haxmute knasnwy ENTER ewte pas.
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L Lo -

CsoboaHas ayeitka Ana AaHHOTO TMNa M3MepeHua.

: Pamiar

Z1-1=0,8750

1,125,080 L2630 3aHATaA A4erKa oA 4aHHOro TMNa namepeHumaA

- p
 Pamiar

@ Wcnonbsysa knasuwnd n'V¥  Boibepute A4enKy.

‘ ‘ HaxkmuTe knasmwy ENTER, 4To6bl COXpPaHUTb pe3yabTaT Uau

® 2 =
@ ‘ ESC, 4TOObl BEpHYTbCS K OTOOPaXKEHUIO CTPYKTYPbI NAMATH.
lub

@ MpyY NonbITKE 3aMMCKU B 3aHATYIO AYENKY NOABUTCA NpeaynpexRaeHue:

Kaomérka zajeta.
Madpizad?

4 ¢ Llgbierz

HaxkmuTe knasmwy ENTER, yTobbl nepesanuncaTb pesynbtat nam ESC,

ESC
YTOObl OTMEHUTD.
lub

@ ENTER

MpumeyaHue:

B cnyyae aBTOMaTUYECKMX BbiKAtoYaTeneit Y30, BbllleyKasaHHOe npeaynpexaeHue NoaBUTCA TakKe npu
nonbITKe BBOAA pPe3y/bTaTa M3MepeHus AaHHOro Buaa (coctaBnsAtoweli), BbINOJHEHHOTO NPU Apyrom
YCTaHOB/IEHHOM TOKe |p, UAN ANA 4PYroro TMNa BbikAtoYaTens (06bluHbIi/c manok
3a/eP*KKOIN/CeNeKTUBHbIN), YeM Pe3yAbTaTbl, COXPAHEHHbIE B 3TOWN AYelKe, HECMOTPSA Ha TO, YTO
npegHasHayeHHoe Ans 3TOro mecTo cBoboaHO. BBOA, pe3y/ibTaToB M3MePEHW, BbINMOJHEHHbIX AA
Apyroro Tvna Bbikatodatens Y30 uam ToKa lp,, NpuBeaeT K noTepe Bcex paHee CoOXPaHeHHbIX
pes3y/bTaToB, KacarowWwmxca 4aHHOTO BbikAoyaTens ¥Y30.
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4.2.2 PacmiypeHHUe CTPYKTYpbl HaMATH

Famigd
Elient 1

171 |y
o 11

I Obickt
* lWabierz  [EFTER Wpisz  [E5] Llujdz

(e | I [ o0v | [tove |

@ Haxkumas knasuwy A | yctaHoBuTe Kypcop Ha KnueHT 1.

4_vllubierz
-

@ Ncnonb3ya Knasuium 4, > nepenauTe K cneayolmm KameHTtam (1 - 10).

@ Haxkmute Knasuwy F1 [NPABKA 414 pefaKTUPOBaHUA AaHHbIX KAMEHTA.

KODPOCZET.
FAOFES

ULAGT

2 Wubierz  [EFTER Educia [EE Wuidz

[Evveon | I [ oo [ o<

@ Ucnonbayiite knasuwn A ¥  41o6bl ycTaHOBUTL KYPCOP HA OTAE/NbHbIX CTPOKAX, HaXMUTE

knasmwy ENTER gna Bxoga B pefaktuposaHue.



© @
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Educia nazuwy

MAZLIA [Flient 1_

IIEHE
|

ry
) Ligbdr EHTER] LIpizz Lujd#

[ [ [ o [ ok

Mcnonb3syiite kKnasuium 4, > na&, V¥ nnasbibopa cumsona (6yksbl, undpsbl), a 41A BBOAA

HaxXmuTte Knasmwy ENTER.

Harkatue knasuwmn F3 OTMEHA| yaanseT BBeAeHHble OYKBbI.

Haxmure Knasuuy F4 Ana noarsepxaeHmAa eBeAeHHbIX AaHHbIX M BO3BPATY K MYHKTY @

Takum o6pa30N\, MOXHO BBECTU BCE AaHHble KNNEeHTa.

Educiaklienta
HAZLIA SOMEL 5.A.

MIASTO Swidnica
FODPOCET. |S2-18&

uI. Uokulskiego 11
ULAGL

2 Ugbierz  [ERTER Educia [EX Wajdz

[Eoveor ) [N [ v [ oc |

Haxmure Knasuuy F4 Ana noarsepxaeHmA eBe4eHHbIX AaHHbIX M BO3BPATY K MYHKTY @

Haxkumas knasuwy A | ycTaHOBWTE KYPCOp Ha MKOHKe obbeKTa. HaxkmuTe knasuwy F1

HA3BAHUE| ons peaakTMpoBaHMA MMEHU O0OBbEKTa.

Educia nazuwy

MAZLIA [Okiskt

MEIEE]E]
(e Lo =] ]

ry
Ak Wubse ENTER] LIpis= Llgjd#

(st [ [ oo [ o<

Beegute nma O6'beKTa, KaK B C/lyyae C gaHHbIMU KaneHTa. MOXXHO BOCMN0/1b30BaTbCA
npeanoXeHHbIM CIMCKOM, AOCTYNHbIM NOC/Ae HaXaTuA Knasuwm F1 |[CNUCOK.

1/2 Listanazw
1712 Pokdj
2712 Budunek
2712 Rozdzielnia
412 Pietra

S5/12 Parter
B2 Hala
T2 Hol
2712 Biuro

<:p lLigbier= Akceptuj Ligjd=
[ Howy ][ usum ][ EDVCIR [ ok

HaxkmuTe Knasumuwy F1|CO3AATH An1a Toro, 4tobbl 406aBUTL OYepeaHoe Ha3BaHMe B cnUcoK (4o 99



@ Haxmute Knasuwy F4 4yTObbI NOATBEPAUTHL Ha3BaHME, KOTOPOE NOABMTCA Ha AuUCnJee.

@

®

@
@

nosunumi), a kKnasuwy F2 YOANUTL], 4TOObI YA3/UTb €70 3/1IeMEHT.

Pamigd
SOMEL S.A...

171 |
G 3 11

I Eudursk

* lybierz  [EATER Wpisz Llyjd

Haxkmute kKnasuwy ENTER gna nepexona K Touke UamepeHus.

Lpiz do pamieci

ZL-Hoe-Le ML-paL-L

Fl miar

BBoA Ha3BaHMA TOYKM M3MEPEHMA aHANOMMYHO, KaK U AN1A UMEHMN obbekTa.

HaxkmuTe knasmwy ENTER gns Toro, ytobbl COXpaHUTb pe3ynbTaT U3MepeHus.

Mpu BBOAE B NaMATb MOXKHO PaCLIMPUTb CTPYKTYPY NamATK, 406aBAAA HOBble 06beKTbl M NOA06BHEKTHI B

COOTBETCTBUN C I'IOTpE6HOCTF|MVI.

@ [nsa nobaBneHMa HOBOro 06beKTa HakmuTe Knasuiy F4 [NOWY@|

Pamigd

SOMEL S.A...

171 |y
o 12

n Budunsk
* lWyhierz Lajdz
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Pamied

rllgbierz EFTER | Ligjd=

[revn I [ o0v ] 1o |

@ Ona nobaBneHna HoBoro Nogo6bEKTa HAaBEAUTE KYPCOP Ha HYXKHbIM 0OBEKT U HAXKMUTe

Knasuwy F3 .

FPamigd

SOMEL SA.../Budunek
1z |&|[ 2z J&|[ =2 &

Cox1z || Caxe -

(171 ]
| ©xe ]

[ Fodobiskt
* Wuabierz Wpisz lujdz

[revn | IO [0 | (100 5 |

@ Ncnonb3ysa knasuwm F3 n F4 moxKHO f06aBAATb HOBble 06bEKTLI U NOA0OBEKTHI (40 5 ypoBHSA).

Pamigd

SOMEL 5.A../Budgnek
1/3 || [ 23 [éa

Goxiz || Eoxe Go @

NG EEEE I EEE D
L@xBJL@xBJL@xBJ

0 Fodobiekt
“vhlgbierz lpizz Ligjd=

[revn [ (v ] (1o, |

MpumeyaHumsa:

¢ HoBble 06beKTbI (N0A06BEKTLI B ypOBHE) 06aBAAIOTCA CNpaBa OT BblAENEHHOr0 Kypcopom
obbekTa (nogobbekTa).

e Ha gncnnee otobparkatoTca TONIbKO NOAO0OBEKTLI, NpUHaAneKawme K 06bekTy (NogobbekTy) B
KOTOPOM HaxoAMUTCA Kypcop.

e YpaaneHvne o6bEKTOB 1 NOA0OBHEKTOB BO3MOMKHO TO/IbKO B PeXMMe NMPOoCMOTPa NaMATH.

e /ameHeHMe nmeHN 0bbeKTa, NoA06bEKTA AN U3MEPEHUS BO3MOXKHO B pPeXnme NpoCcMoTpa
NamaAT UKW NPU BXOAE B NaMATb NOC/E BbIMONHEHUA N3MEPEHUA.

4.3 IIpocMoOTp U pefaKTUPOBAaHUE COLEPKUMOT0 NAMATHU

YcTaHoBUTE I'IOBOpOTHbIl\;I nepeKknyaTtesib pexxmmoB pa6OTbI B NON1I0XKEeHUNe
MEM

BbibepuTe Knasnwamm A n ¥ «MpocmoTp u pegakTMpoBaHMe NamaTn».
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NaMaTe

i 1

MPOCHOTR MPOCHOTR ¥AANEHKE
HFELAKTOR MAMATH MAMATH
NMAMATH PEMMCTPATOPA

\

ENTER

@ @ HaxkmuTe Knasmwy ENTER ana noatesepKaeHums.

NaMAaTe
Klient 1/ 0biekt

174 [l | z¢4 [dal| 374 || 474 |
@x@ @x@ @xa @x@

MNocnepHee 3anncaHHoe namepeHmne B I'I0,£|,06'beKTe 21-ro

i~ 'y -~

[ 174 JE [ 274 [H| [ 24 [H)| _as¢ [E
@xla @xla @xla @xi YPOBHA.

O NoacErvext
1“¥ELGoD Zanucate Ebixog,

HHA I (o6t [, | [HOBA 6

Mcnonb3ya Knasuium 4P A, V¥ voxHo nepemelLaTbca Mexay obbektamu 1 NogobbeKkTamm

no Cyuw,eCTByrOWMnm CBA3AM.

@ HaxkmuTte Knasuuwy F1 [HA3BAHWE ANA pegakTMPOBaHUA MMeHN o6beKTa (NoaobbeKkTa), 4Tobbl ero
N3MeHMUTb. Na yaaneHna 3toro ob6bekTa (nogobbekTa) BMeCTe CO BCEMM 3aMMCaHHbIMU B HEM

pesynbTaTamun HaxkmuTe Knasuwy F2 YOANUTD,

1/4 || [ 2r4 [l [ 24 Jda] [ 274 [éa

@x'l @xB @x@ @xa

Koraa Kypcop yCTaHoBAEH Ha KaneHTe, ncnonbays knasuwn 4,
P MOXKHO NepexoauThb K CNeyIoWLUM KAEHTaM.

B Swidnica, ul, Wokulskisgo 11

@ BNTER Mocne BbiaeneHus BbibpaHHOro ob6bekTa (Noaob6beKTa)
HaxkmuTe Knasuwy ENTER.
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MNamaTe
Rcont£2806MA

= -
. Hat-1e OEbEkTH

| Comrs | [

Homep TOYKU U3MEPEHUNA / 06LI.I,€€ KO/IN4ecTBo
TOYEK U3MepeHHnA

Homep nsmepeHus / obuiee KOINYECTBO BCEX
TUMOB U3MEPEHUI B AL@aHHOM TOYKe

Ucnonbayiite Knasnwn A,V ana nepexoaa K 4pyrum ToUKam namepeHus. Haxxmurte Knasuily
F1 HA3BAHME O/1A peAaKTMPOBAHMA UMEHW TOYKU U3MEPEHUSA, YTOObI ero U3MeHUTb. Ans
® yAaNeHUA 3TOM TOYKM M3MEPEHMA BMECTE CO BCEMMW 3aNmncaHHbIMK B Hell pe3yabTaTamu

Ha*kKmuTe Knasmuwy F2 YOANUTH. Micnonb3yiiTe KNaBmLWM KNaBuLL |4 3KPAH

9KPAH | ana

4

0TO6paXKEeHUA Pa3NUYHbIX TUMOB Pe3ybTaToB AaHHOMN TOUKM.

4.4 IIpocMOTp COAEP>XKUMOr0 NAaMATHU perucrparopa

Lol

@ . YcTaHOBWTE NOBOPOTHbIN NepeKkatoYaTe b PeKMMOB paboTbl B

L

NaMaTe

nonoxeHne MEM

MFOCHOTE MFPOCHOTE YIANEHKE
HPELAKTOP NMAMATH MAMATH
MAMATH FEMCMCTPATORPA

BbibepuTe KnaBuwamm A n W “fpocMoTp NamATU peructpaTtopa’.

ENTER

@ Haxkmute knasuwy ENTER gna noarsepxaeHus.

FPamigd

FEJESTRACIE
ZAPTSANYCH
2

FOMIARY
POJEDYHCZE

4 ¢ Llgbierz
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‘ ‘ Ucnonbays knasuwm 4 u P, sbiGepute npocmotp pesynbratos

pPerncTpauum nu oTaenbHbiX namepeHuin. Haxkmute kKnasmwy ENTER
‘ ‘ ONA NOATBEPXKAEHMUA.

OTAenbHble usmepeHus

Homep namepeHua / KoaMYecTBO BCex
N3MepeHui

Homep aKpaHa ¢ pesynbtatamu /

0/INYECTBO BCEX IKPAHOB C
123418 28128517
; pesy/ibTaTamm

- .
 Famiar

[osun_ I [ < ][ Era ]

Ucnonbayiite Knasnwn A, W ans oTobpaxkeHna pes3ynbTaTosB NOCAeAyHOWNX U3MEePEHUN.

Ana yaaneHna gaHHOro nsmepeHmna BMecTe CO BCeMM COXPAaHEHHbIMU pe3yibTaTaMy HaXXMmuTe

knasuwy F1 yaanuTs.

Mcnonb3yiiTe Knasuiw |4 3KPAH

SKPAH >| AN oTobpaxKeHUA oTAENbHbIX Pe3ynbTaToB JAHHOTO

4

n3ImepeHuna.

FILI  Gluar] =§il~1

=lwar
18 1@, 18, 184+ & euA
Sy =2WA

cosy=E,33
PF =896

U =22a.6y

1 =26.3mA

B @ @ f =58.8Hz

12:3448 28126517 gz =]
* Foniar Lhyjd

(st N [ <Eiean [ e |

Perucrpauma

Pamigt rejestr.

REJESTRACJE 2

ELELELIE

Poczatek rejestracii Zapis
123821 28128547 | te =2=
Koniec rejestracii n =188

124241 2Blzesdy | b= 996328

‘ Ucnonbays knasuwn 4 u P | soibepute
‘ BN perncTpaumio Ansa NpocmoTpa. HaxkmuTe Knasuuly

‘ ‘ @ ENTER ona noarsepxaeHus.
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"'- —— allll} ~ Homep sKpaHa ¢ pesynbTaTamu / KOAMYECTBO BCEX IKPAHOB C

Poczatek rejestracji 12:39:21 28128517 pe3y}'| bTaTaM

Kaoniec rejestracii 124241 20128517

Zapis tr=2s  n=10@ = B86220

Ur =229.3Y S TEUA T&r =25, AmA CTaTncTnyeckme 3HavyeHus HanpAXxXeHnAa N ToKa
Unax=2319%  (188.8%Un) Imax =26,3mA

Umin =223.89%  [(A7.38Un) Imin  =18.3mA

Llgjd#

[ [ e [ e |

@ Wcnonb3yiTe Knasumiwm F3 |4 3KPAH, F4 |3KPAH >| Ana oTobparkeHna oTAE/bHbIX

pe3ynbTaToB AaHHOM perncrTpaumu.

Pamigt rejestr.

Homep 9KpaHa C pe3yabTaTamMu / KO/IN4eCTBO BCEX 3KPAHOB C

Fejestracja 1 J<4—

Fsr =3l Prnas =60 Prin =21 pe3ynabTatammn

Qsr =lvar Omax =2var Omin =1war

Ssr =EVA Sman =EWA Smin =4WA

Ssr=2UA Simare A Simin, =14/A /Koad)dwl umeHT THD

THOsrU=2,9%  [THOmanlE4.3% | THOmnld =2.1%
THOsrI =35.4%  |THOmparI=583.5% |THOwnI =25.1%

[ [ [ <= | e |

Homep OTCLIeTa/KOﬂVI‘-IECTBO BCex oTc4yeToB

Pe3yanaTb| M3MepeHMﬁ B nocseaAyrouwmnx oTcHeTax.

Homep 3KpaHa ¢ pe3ynbTaTamMu/KOMYECTBO BCEX SKPAHOB C

tp=2z n=l6a 1= 8883240 =T 376 pe3yanaTaMV|
2 Pomiar Lajdz

I [ [ e ][ e |

, F4 |3KPAH >| ON5 0ToBpaKeHns oTAENbHbIX Pe3ybTaToB B

WUcnonb3syiiTte knasmwwm F3 ‘4 OKPAH
nocneAyoumx otcyeTax.

3aTemM MOKHO BblbpaTb cieayloLme oTcYeTbl € MoMoLLbio Knasuil A n'V¥ , Takske 1 npu
NpocmoTpe oyepeaHbIX SKPaHOB.

Rejestracja 1

Q =luar
FIL]  Qlwar]l  S0WAL SN['UFI]S =S

168 1a. 18. 168 S =2YA
cosy=E,33
PF =8.96

& = = & U =223.5Y
1 =26.3mA

5] @ 5] 5] f =58,8Hz

te=2z  n=lE@  t= BE:E3:28
: Famiar Ligjd#

THDW =228

Upoz =8.1%
Unoz =87

2
eJIIlIlI'I 1

ET:]
te=2s | n=108 | = BEEEEE
S Pomiar 4 » Wgbierz Lhujd#

Y [ [ = o |
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THDy =25.4%

Ihoz =8.2mA

48
te=2z  n=lB@  {= BE:63:20
: Pamiar Ak Lyl llujd®

Y [ [ = o |

an NPOCMOTpPE rapMoHNYECKUX COCTaBAALWNX, MOXHO UCMNOJIb3YA KNaBULN 4 7] >’ Bbl6paTb

rapMOHUKY N ee 3Ha4YeHNne B I'IpaBOl\;I 4Yactun gncnnesa.

4.5 YpaneHue COAepP>KUMOro NnamsaTu

B wm g,

&
© i

YcTaHOBUTE NOBOPOTHbIM NepeKkatoYaTe b PEXKMMOB PaboTbl B
nosoxkeHne MEM

BbibepuTe «OUMCTKA NAMATUY» KNaBUWaM1 A N 'V,

NamaTe

el

MPOCHOTR MPOCHOTP YIANEHKE
HFPELAKTOP NAMATH NAMATH
MAMATH FEFMCTPATOFA

ENTER
@ Haxkmute knasuwy ENTER gna noarsepxaeHuA.
MNanaTe
¥ ANEHHE ¥{ANEHHE
MAMATH MAMATH
H2MEFEHHE FEFHCTPATOPA
@ ‘ Mcnonb3ya Knasuwm 4y >, BblbepuTe yaaneHme coaepmmoro

namsaTU U3MepPeHUi nm pernctpatopa. Haxkmurte kKnasmwy ENTER
ONA NoATBEPKAEHMA.




Czy skazowad
catz pamisd
poniardu?

ENTER Mcnonb3yaA Knasumwu 4y >, Bblbepute OA nnm HET. Haxkmute

@ ‘ ‘ @ knasuwy ENTER gna nogreepaeHus.

5 Ilepeaaya JaHHBIX

5.1 KoMmieKT 060pyAOBaHMS AJIsI pa6OThI C KOMIBIOTEPOM

Ona paboTbl nsmeputena c KomnotoTepom Heobxoamm USB-kabenb nan moaynb Bluetooth n
COOTBETCTBYlOLLLEE NPOrpaMmmHoe obecneyeHune, NocTaBAseMoe BMecTe ¢ npubopom.

Nmetouteeca nporpammHoe obecrneyeHne MOXKHO UCNO/b30BaTb AN PaboTbl C Pa3IUYHbIMM
ycTpoiictBamum npounssoacTea SONEL S.A, ocHaweHHbIMKU MHTepdericom USB.

MoapobHyto MHGOPMALMIO MOMKHO NOAYYNTb Y NPOM3BOAUTENA U ANCTPUOBLIOTOPOB
5.2 Ilepepaya gaHHBbIX 110 Ka6eso USB

e YCTaHOBWUTE NOBOPOTHbIN NepekatodaTeNnb pexxmmos paboTbl B nosoeHne MEM
e [logkntoumTe Kabenb kK USB pasbemy KomnbtoTepa n USB pasbemy nsmeputens.
e 3anyctuTte nporpammy.

5.3 MoaxiwvYeHHe MUHM - KJ1aBUaTyphl Bluetooth
5.3.1 TIloax/s04eHNE BPYYHYIO

[ns Toro ytob6bI NOAKNOYMTL KNaBMaTypy no Bluetooth HyxHo nepelitn 8 MEHKO - BecnpoBogHas
cBA3b

Eomunikacia bezprzewodows

Dostepne urzgdzenia:

- Ugbierz Potacz Wujd#

[zt () [

BKAtOYMTE KNaBMATYPY U YCTAaHOBUTE €€ B PEXMM NOAKIIOYEHNA (CneLmanbHas KHOMKA Ha KnaBuaTtype —
cnefyeT 03HAKOMMUTLCA C MHCTPYKUMEN NO IKCMAyaTaLmMm KnaBmatypbl). HaxkmuTe knasmwy F1 — Mouck
Ha nameputene. MNprubop BbINOAHUT NOMCK AOCTYMNHbIX YCTPOMCTB C MHTepdeincom Bluetooth,
NPOAOIKUTENbHOCTb OMNEePaLLMM 3aBUCUT OT KOJIMYECTBA YCTPOMCTB B 30HE AENCTBUA.
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Mocne 3aBepLlUeHMsA NPOLLECCA NMOWCKA U3MepUTeIb 0TObpaKaeT CMMCOK AOCTYMHbIX KAaBuaTtyp (gpyrve
ycTpolictBa: TenedoHbl, KMK, komnbioTepsl, U T.4,. He oTobpakatoTcs).

Komunikacjabezprzewodowa

Dostepne urzgdzenia:

| Bluetooth Keyboard

: Lubierz Potacz Lujdz

I [

B cnncke AOCTYyNHbIX YyCTPOMCTB BblbepuTe oaHy u3 KnasmaTyp n Haxkmute "ENTER — Moaknountb" —
nsmeputenb 0TobparkaeT MHAMKATOP X043 Npouecca, oTcunTbiBaa 30 CeKyHA,. 3a 3TO Bpems
HeobxoaMMO BBECTU Ha KnaBuatype PIN-Kog nsmeputena u noarsepantb Knasmwent ENTER, Takxke
pacnofioXKeHHOM Ha KnasuaType.

MpumeyaHue:

MpouuntaTtb A nameHuntb PIN-kog moxxHo B8 MEHIO - BecnposoaHasa nepepaya - UsmeHeHue PIN-
Koaa.

Onepau,Mﬂ NnoAKNHOYEHNA MOXKET 3aKOHYNUTLCA OAHUM U3 TPEX BAPUAHTOB!

e AKTMBHOE 6ecnpoBoAHOE coeMHEeHUE — NOAK/OYEHME NPOLLIO YCNELWHO, KnaBnaTypa bbiia
3anucaHa, U He bygeT TpeboBaTb NoBTOpHOro BBoAa PIN-Koga, aaxke B cnyyae nsmeHeHus PIN-koz
nsmepuTensa. AKTMBHOE CoeauHeHNe CUrHANN3MPYIOT CMMBONE PALOM C YacaMM M OTMETKA B CNINCKe
[OCTYMHbIX ycTpoicTa*. C 3TOro MOMeHTa AOCTYNHO aBTOMATUYECKOE NOAK/OUEHMeE.

Komunikacja bezprzewodowa

Dostepne urzadzenia:

[[® Blustacth keuboard

e OwnbKa becnpoBoaHOro coegmnHeHus. BeeaeH HenpaBubHbii Homep PIN - He yaanocb
NOAKNHYMTBCA, BBEeAEHHbIN PIN-KOA HE COOTBETCTBYET YCTaHOBAEHHOMY KoAdy B U3mepuTene.
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e OuwwnbKa becnpoBogHOro coeanHeHnn. He HallaeHo YCTPOICTBA - KNaBuaTypa CTana HeAoCTynHa Ans
NoAKAYEeHUA.

Mprbop MoKeT 3aNOMHUTb 40 16 KnaBMaTyp (Kaxkaan U3 KOTOPbIX TpebyeT NPoXoXAeHMA NOAHON
YCTaHOBKU COeAMHEHMUA BPYYHYIO).

* CNUCOK AOCTYMHbIX YCTPOMUCTB MMEET ellle 0AHY GYHKLMIO: aKTUBHaA KnaBmaTypa oTobparkaeTca
BCerga nepBon B CIMCKE AOCTYMNHbIX YCTPOWCTB M A0MNO/IHUTEIbHO OTMeYeHa 3Hakom "V"(ranoukoit). Ons
Hee cyLecTByeT AONOAHUTENbHAA onuua "F2 — OTKAUYUTL". OTKNOUYEHWE NPUBOAUT K YAANEHUIO
COMPAMXKEHMUA C AaHHbIM YCTPOUCTBOM U, CNe0BaATE/IbHO, OTCYTCTBYET BO3MOXKHOCTb aBTOMATUYECKOO
NOAKNOYEHUS.

5.3.2 ABTOMaTH4YecKoe NoJK/JII0YeHHe

Ecnn nsmeputenb conparkeH, No KpaliHen mepe, C 04HOM KNaBMaTypoi, To OH ByaeT nbiTaTbCA BCceraa
NOAKNOUMTBCA K HER, KaK TONIbKO KaBuaTypa byaeT BKAOUEHA B PeXUM CoeAnHeHMA. ITOT npouecc
NPOWNCXOAUT aBTOMATUYECKM M paboTaeT Bcerga, He3aBUCMMO OT BbIBpaHHOM GyHKLMK M3MepeHUa (3a
NCKOYEHNEM AaKTUBHOTO COEAMHEHMA C KOMNbIOTEPOM NpK NomoLum Bluetooth u 3apagHoro
ycTpoiicTsa). Cumeon B pagom ¢ Yacamu curHanmMsnpyeT o6 ycTaHOBKe aBTOMATUUYECKOTO coegnHeHus. B
C/ly4ae COnpsKEHUN C HECKOJIbKMMM KNaBMaTypamm U Korga ogHOBPEMEHHO AO0CTYNHbl HEKOTOpble U3
HWUX, NPUYEM HECKOJIbKO HAXOAATCA B PeXMME NOAKNOYEHNA, COEANHEHME YCTaHABMBAETCA C TOWN U3
KNnaBmaTyp, KOTopas NepBOi OTBETUT HA 3aNPOC NOAKIOYEHUS.

5.4 Ilepepaya aaHHbIX npu nomoiny Bluetooth

e Bkaouute dyHKumto Bluetooth Ha Bawem MK (ecam sTo BHEWHUIA Mogy /b, TO ero HeobxoanMmo
npeaBapuTeNbHO MOAKAOUNTL K KOMNbloTepy). JelcTByiTe B COOTBETCTBMM C PYKOBOACTBOM MO
3KcnayaTauum UCMO/Ib3yeMOoro MOAYA.

e  BKAlOUMTE U3MEPUTENb U YCTAHOBUTE NEpPEeK/oYaTeNb PEXMMOB PaboTbl B NosoxKeHne MEM

« Ha K soiiguTe B pexkum Bluetooth, Bbibepute yctpoiicteo MPI-530 1 ycTaHoBUTE coeanHeHMe.

e Ecav nogKkntouyeHne NPoLLso yCnewHo, To Ha gucrnaee M3MepuTens noasuTCa caeaytouee
nsobparkeHue:
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e 3anycTuTe Nporpammy Aaa YTeHus/apxMBMpPoBaHMA AaHHbIX (Hanpumep: Sonel Reader, Sonel
PE) v manee cnefyvite B COOTBETCTBMM C PYKOBOACTBOM MOJ/1b30BATENS.

5.5 Yrtenue u uamenenue PIN-koga a1a coegunenusa Bluetooth

B rnaBHom MEHIO nsmeputens Bbibepute MKOHKY becnpoBogHas nepepayva 1 HaXKMUTE KNaBULLY
ENTER.

MAEHOE MEHH

@
o) |

EE‘C”DDBDH,HEH nepegada
Y -
A+ Brifop EHTER] Pegak THDOEATE Eibixon,

EECMFOEOAHAA H3MEHEHHE
MEFEAARYA PIM D4R

4 v BriBop FPegakTHRpOEaTE Ebixog

MpouunTanTe Tekywmit PIN-Kog, u, B cnydae HeobXoaMMOCTM ero U3SMeHeHus, NoaATBepAMTE HOBOE
3HayeHue Haxatmem Knasnwn ENTER.

Zmiana kodu PIN 1157 |

O Ugbierz  EATER Zatwierds [ Wwjdz

A CraHaaptHbim PINKogom pgna coeauHeHus Bluetooth asnaerca «123».
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6 IIutaHue U3MepuUTe A

6.1 HHpopmanusa o COCTOSTHUU IJIEMEHTOB IUTAHUS

YpoBeHb 3apaaa 3/1eMeHTOB NUTaHNA 0TobparkaeTcA COOTBETCTBYOWMM CUMBOJ/IOM B NMPaBOM BEPXHEM
yray aucnnes:

AKKyMynaTopbl/6aTapeiiku 3apakeHsl.
n:l AKKyMynaTopbl/6aTapeiikm pasparKeHbl

B T | Akkymynatopbl/6aTapeiiku NoUTM NONHOCTbIO Pa3pPAKEHbI

Baterie roztadowans!

AKKymynsaTopbl/6atapeinku
MOJIHOCTbIO PA3PAMKEHDI,
N3MepEeHUA He BO3MOKHbI.

G) Wutacz miernik

Ob6paTnTe BHUMaHMUe, YTo:

e cumson BAT! Ha pgucnnee usmepuTena O3HaAYaeT CAMWKOM HMU3KOE HaMpAXeHWe NUTaHuA |
NoKasblBaeT HeE0bX0AMMOCTb 3aMeHbl baTapeek (3apAaKM aKKYMyNsTOpoB),

e ecnn noasutcA coobueHne BAT!, To BCce M3MepeHUs 3a UCKAOYEHMEM U3MEPEHUA HaNPAXKEHNA ANs
OYHKLMIA U3MepPeHUs NETIM KOPOTKOro 3amblKaHuA Z 1 Y30 610KupytoTcs.

6.2 YcTaHOBKA 3JIEMEHTOB MUTAHUA

N3meputenb MPI-530 nutaeTcs oT pupmeHHoro nakeTta akkymynstopos SONEL NiMH. Takke BO3MOXHO
nuTaHue oT YeTbipex baTapeek Tuna LR14.

3apagHoe yCTPOMCTBO YCTaHOB/IEHO BHYTPU Npubopa 1 paboTaeT TONbKO C PUPMEHHBIM NAKETOM
aKKYMyNATOPOB. MUTaHMeE OCYLLECTBASETCA OT BHELWHErO UCTOYHMKA NUTaHMA. TaKKe BOSMOXKHO
NUTaHWE OT aBTOMOBU/IBHOrO pas3bema NpUKypuBaTens. MakeT akkymynAaTOpoB U 610K NUTAHMA BXOSAT B
CTAaHAAPTHBIN KOMMNEKT U3MEPUTENS.

BHMMAHME!&

MNepepg 3ameHoii 6aTapeek (aKKymynaTopos) y6eautechb, UTO USMepUTE/IbHbIE NPOBOAA OTK/IOUEHbI OT
pasbemos npubopa.

Bo BpemsA 3apAaAKM aKKYMYNIATOPOB pa3mMellaiiTe UsmepuTesib Tak, yTobbl He BO3HUKAN0 NPenATCTBUIA
ONA ero oTkAoueHuA. NpeHebperkeHne 3TOM peKoMmeHaaumen MoXKeT NPUBECTU K NOPaXKeHUIo
OnacHbIM HanpaXKeHuem.

[lna 3ameHbl 6aTapeek (NakeTa akKyMynaTopos), HeobxoaMMo:

e  OTKAOUYUTb BCE MPOBOAHMKMN OT PAa3beMOB U BbIKAOYUTb U3MEPUTEND.
o OTKpPYTMTb 4 BUHTa, KPEnAWMX KOHTelHep Ana 6atapeek/akkymynatTopoB (B HUMKHeN vactu
Kopnyca) Ha 3aaHen naHenn npubopa.
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e  Y[anuTb KOHTEWHep.

e CHATb KPbIWKY KOHTENHEpPa U BbiHYTb BaTapeiikm (aKKymynaTopbl).
e BcTaBUTb HOBble BaTapenKkn AN HOBbIN NaKeT aKKyMy/IATOPOB.

e  YCTaHOBWTD (3aLLENKHYTb) KPbILWKY KOHTEHHEpa.

e YCTaHOBUTb KOHTEMHEP B U3MEPUTED.

®  3aKpyTUTb 4 BUHTA KpPenaeHUs KoHTelHepa.

BHUMAHMUE!

3anpeLaerca UCNOAb30BaTb U3MEPUTE/b C OTCYTCTBYIOLLMM WU/IU C OTKPbITbIM KOHTeliHepom ana
6aTapeeK (aKKymynIATOpPOB), a TaK}Ke NUTaTb NPUBOP OT APYrMX UCTOYHMKOB, KPOME Nepevync/IeHHbIX B
HacToALEeM PYKOBOACTBE.

6.3 3apsAajaka aKKyMyJIATOPOB

Mpouecc 3apAAKN HAUMHAETCA Cpasy XKe Noc/e NOAKNIUYEHMA UCTOYHNKA MUTAHNA K USMEPUTENIO,
He3aBMCMMO BK/IOUYEH OH WM BbIKNtOYEH. M306parxkeHune Ha gucnaee B npouecce 3apagKM NOKasaHo Ha
PUCYHKE HUXKe. AKKYMYNATOPbI 3aPAMKaOTCA COFNAcHO anropmuTmy «BbICTPOM 3apaaKM»- 3TOT NPOLECC
No3BOAAET COKPATUTb BPEMSA 3aPALKMU NOTHOCTLIO Pa3PSAXKEHHOTO NaKkeTa akKyMyNAaTOpPOB
NpMbAN3UTENIBHO A0 YEeTbipex 4acos.

OKOH4aHue npouecca 3apAaKun CUrHanan3npyeT noasaeHne Ha gucniee COO6UJ,€HVIF|I 3apﬂp,|(a
3aBeplieHa. YT106bI BbIKAOYUTD nameputenb, OTCOegUHUTE BUIKY MUTAHUA 3apAAHOTO YCTpOl)'ICTBa.

Pexxnum paboTbl CoobleHuna o xoae
\ npouecca 3apaaKku

L1

CocTosiHMeE 33 pﬂb,a aKKYMYATOPOB:

3aMN0NHAETCA IMHUAMM MO MEPE 3apPASKMK.
MpumeyaHue:
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B cneactsMe NOMeX B CETU UM CANLIKOM BbICOKOW TEMMEPaTYPbl OKPYKatoWel cpeabl MOXKeT

NPOM30MTH NPEXAEBPEeMEHHOe NPEeKPaLLEHME 3apALKM aKKYMYNATOPOB. B ciyyae obHapyKeHus

C/IMWLIKOM 6bICTpOl7I 3apPAAKN OTKIHOHUTE USMEPUTENIb U HAYHUTE 3aPAAKY eLlle pas.

Bo3moKHble coobLieHna, oTobparkaemble HA gucnsiee UsMepuUTens:

CoobweHune

MpuunnHa

PeweHue

Mnoxoi KoHTaKT!

MoBbIWEHHOE HAaNpAXKeHWe Ha NakeTe
aKKYMY/IATOPOB BO BPEMA 3apALKW.

MpoBepbTe KOHTaKTbl pasbemMa nakeTa
aKKyMYNIATOPOB. EC/IM NPUYMHA He YCTPaHUTCS,
3aMeHMUTe NaKeT aKKyMyNATOPOB.

Het akkymynatopa!

HeT cBA3M C KOHTPOIEPOM
aKKYMYNIATOPOB U/IN YCTAHOB/EH
KOHTelHep c baTapeiikamu.

MpoBepbTe NpUcoeanHeHMe nakeTa
aKKYMYNATOPOB. ECv NpuUYMHa He yCTpaHUTCA,
3aMeHuTe NaKkeT. YCTaHOBMTE NakeT

aKKYMY/IATOPOB BMeCTO baTapeek.

Huskasa Temnepatypa!

OKpy:KatoLwan TemnepaTypa meHee
10°C

Mpuv Takol TemnepaType HEBO3MOMKHO
NPaBuUAbHO BbIMOIHUTL 3apAAKY. MNepeHecute
N3MepuTesb B TenN0e NoMeLLeHNe 1 3aHOBO
3anycTUTe PeXKUM 3apALKK.

370 coobLLeHNE MOXKET NOABAATLCA TaKKe B
C/lyyae CUIbHOTO paspsAaa aKKYMYNATOPOB.
MpoBeanTe HECKONBLKO LMKAOB 3apALAKMK.

OwunbKa npeasapagku!

MoBpeXKaeHWe UK CUNbHBIN Paspag,
nakeTa akKyMyAaTOPOB.

Hagnucb nosBaseTca Ha KOPOTKoe Bpems, a
3aTeM NpoLecc npeaBapuTesibHON 3apAaKM
HauMHaeTcsA cHayana. Ecam nocne HEeCKONbKUX
MOMbITOK M3MepuUTesb BblaaeT cooblieHmne:
BbicOKas TemnepaTtypa akkymyaatopos! —
3aMeHUTe NaKeT aKKyMyNATOPOB.

BbicoKas Temneparypa!

OKpy:Katowan TemnepaTypa Bbiwe
35°C

MepeHecute nsmeputens B 6osee xon04Hoe
MECTO W BbIXKAMUTE Bpems, HeobxoaMmoe Ha ero
oxnaxageHue.

6.4 Oo6wme npaBwia ucnoab3oBaHusi NiMH akkymy/iaTOpoB

Mpu ganTenbLHOM XpaHeHUn Npubopa cneayeT BbIHYTb aKKYMYIATOPbI U3 HETO U XPaHUTb OTAE/bHO.

XpaHUTe aKKyMyAATOPbI B CYyXOM, NPOXAa4HOM, XOPOLIO BEHTUAMPYEMOM MOMELLEHNN, @ TaKXKe

3almMLanTe UX OT NPAMbIX NyYeit conHua. TemnepaTypa OKpy»KatoLein cpedbl AN AAUTENbHOrO

XpaHeHUA A0/MKHa BbiTb HUKe 30°C. XpaHeHWe akKyMyATOPOB A IMTENbHOE BPEMS NPU BbICOKOW

Temnepartype, scneacrsne BHYTPEHHUX INEKTPOXUMUYECKUX NPOLLECCOB, COKpALLaeT CPOK UX Cﬂy>K6bI.

AkkymynaTtopbl NiMH paccuntaHbl Ha 500-1000 UMKNOB 3apAAKM U AOCTUTAKOT MaKCUMaibHOM

3HEProémKoCTM nocne GopPMOBKM (ABYX MK TPEX LMKIOB 3apPAAKM U pa3paaKm).

BakHeMLMM PaKTOPOM, BAMAIOLLMM Ha CPOK CAYKObl aKKYMyNaTopa, ecTb rybuHa paspagku. Yem

rny6xKe paspam akkymynatTopa, TeM Kopoue CPOK ero Cay»bbl.
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3ddekT namaTn B akkymynatopax NiMH nposasnseTca B orpaHM4eHHON popme. TN aKKyMyATOPbI
MOKHO 6e3 60/1bNX NOCNeACTBUIN A03apAaUTb. KenaTenbHo, 0AHAKO, NONHOCTBIO ero PaspaAaUTb
Noc/ie HECKOJIbKUX LIMK/IOB SKCNayaTaumu.

Bo Bpems xpaHeHuna akkymynatopos NiMH nponcxoamMt camonpounsBo/ibHan UX paspsagKa Co CKOPOCTbIO
oKono 30% B MmecAL, XpaHEHME aKKYMyIATOPOB NPU BbICOKOM TeMMepaType MOXKET YCKOPUTb 3TOT
npouecc Aaxke BaBoe. YTobbl He LONYCTUTL YPE3IMEPHOM Pa3PALKM aKKYMYIATOPOB, NOCAE KOTOPOW
noTpebyeTca GOpPMOBKa, HYXKHO UX NEPUOLMYECKM NOA3APAKATb (AaKe HeynoTpebasemble).

CoBpemeHHble 3apaaHble YCTPOMCTBa BbICTPOI 3apAaKM B O4MHAKOBOM CTENEHN ONPeaensaioT Kak ouYeHb
HW3KYIO, TaK M OYEHb BbICOKYIO TEMMNEPATYPY aKKYMYIATOPOB M COOTBETCTBEHHO PEArnpytoT Ha 3TH
cuTyaumm. OyeHb HU3Kan TeMmnepaTypa AenaeT HEBO3MOMKHbIM Hauyasio NpoLecca 3apaaKNU, KOTOPbIN mor
6bl HEOBPATMMO NOBPEAUTb aKKYMYNATOP. POCT TeMnepaTypbl aKKyMyAAToOpa ABNAETCA CUTHA0OM ANA
3aBepLUEHUSA 3aPALKMN U ABAAETCA TUMUYHBIM ABIeHUEM. 3apsZKa NpPU BbICOKOM TemnepaTtype
OKpYy:KatoLwei cpegbl KpOMe YMEHbLIEHWUA CPOKa CAyKbbl, BeYeT 6osiee BbICTPbIN pOCT TeMnepaTypsl
aKKYMYNATOPaA, KOTOPbIN He ByAeT 3apaKeH L0 NOJHOW eMKOCTM.

CneayeT NOMHUTb, UTO NPU BbICTPON 3apsAaKe aKKYMYIATOPbI 3apsarKatoTca A0 80% emKocTu. Jlydlime
pe3ynbTaTbl MOMKHO MOYYNTb, NPOAJIMB 3aPALKY: 3apPALHOE YCTPOMCTBO NEPEXOAUT TOTAa B PEXUM
noA3apsaaKkn MasbiM TOKOM M B TEYEHUE C/IeAYHOLMX HECKOJIbKMX YacOB aKKYMYIATOPbI 3apsAaaTcsa 4o
NMOJIHOM eMKOCTH.

He 3apArKaiiTe 1 He NCNONb3YITE aKKYMYNATOPbI NPU 3KCTPEMasbHbIX TemnepaTypax. MpegenbHble
TeMnepaTypbl COKPALLAOT CPOKM Cy»KObl BaTapeeKk M akkymynsatopos. Cneayet nsberatb pasmeLieHus
YCTPOMCTB, MUTAIOWMNXCA OT aKKYMY/IATOPOB B OYEHb TEM/bIX MecTax. HomuHanbHas paboyan
TemnepaTtypa A0/XHa cTporo cobatogaTbes.

7 TexHHU4YecKHe XapaKTEepUCTHKHA

7.1 OcCHOBHbIE TEXHUYECKHUE XapaKTePUCTUKH

CoKpalleHue «e.M.p.» B onpeaeneHnn oCHOBHOM NOrpellHocTM obo3HavaeT «eAnHNLA MNaaLero

paspsgan.
CoKpalleHue «U1.B.» B ONpeaesieHUM OCHOBHOW NOrpelwHocTM 0603HaYaeT «M3MepeHHas Be/IMYMHa».

U3mepeHue HanpaXKeHUAa nepemeHHoro ToKa (True RMS)

AunanasoH PaspelweHue OCHOBHaA NOrpeLwHoOCTb
0.0...299.98B 0.1B (2% u.B. + 4 e.m.p.)
300...500 B 1B (2% un.B. + 2 e.m.p.)

e [lnanasoH 4actoTbl: 45...65 Iy

N3mepeHue 4acToTbl

OwuanasoH PaspelweHue OCHOBHasA NOrpeLHoOCTb

45.0...65.0 'y 0.1y +(0.1% n.B. + 1 e.m.p.)

e [lnanasoH HanpaxkeHua: 50...500 B

PexXum perncrpartopa
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UsmepeHue moka (True RMS)

Knewu C-6
Avana3oH PaspelweHune OcHOBHasA norpeLwHocTb *
0,0 MA...99,9 MA 0,1 mA
+(8 % n.B. + 3 e.m.p.)
100 mA...999 mA 1 mA
1,00A..9,99 A 0,01A (6 % un.B. +5e.m.p.)
Knewm C-3
Avana3oH PaspelweHune OcHOBHasA norpeLwHocTb *
0,0 MA...99,9 MA 0,1 mA
+(8 % n.B. + 3 e.m.p.)
100 mA...999 mA 1 mA
1,00 A...9,99 A 0,01A +(6 % un.B. +5 e.m.p.)
10,0A..99,9A 0,1A
+(5% un.s. + 5 e.m.p.)
100 A...999 A 1A
Knewwu F-1, F-2, F-3
AvanasoH PaspelieHue OcHoBHaA norpewwHocTb *
1,00 A..9,99 A 0,01A
10,0 A...99,9 A 0,1A +(0,1 % Inom + 2 e.m.p.)
100 A...999 A 1A
1,00 KA...3,00 KA 0,01 kA He HopmupyeTca

e |nom=3000A

* AONO/THUTENIbHO CaeaAyeT y4ecCTb NOorpewHOCTb TOKOBbIX K}'IELLI,el\;I.

UsmepeHue akmueHoli P, peakmueHoii Q u noaHol S MOWHOCMU, G MAKXce COS @

Knewu C-6
OwanasoH PaspeweHue OCHOBHasA norpeLwwHoCcTb
0 BA...999 BA 1BA +(10%:S,5 + 3 €.M.p.)
ot 1 KBA...5,00 KBA 0,01 KBA + (8%:S,.m + 5 €.M.p.)
Knewu C-3
OwanasoH PaspeweHue OCHOBHasA norpeLwwHoOCcTb
ot 0 BA go 999 BA 1BA +(10%:S,5n + 5 e.M.p.)
oT 1 KBA a0 9,99 KBA 0,01 kBA + (8%:S,.m + 5 €.M.p.)
ot 10 KBA 00 99,9 KBA 0,1 KBA * (8%:S,sm + 5 €.M.p.)
oT 100 KBA a0 500 KBA 1 KkBa +(8%:S,am + 5 €.M.p.)
Knewwm F-1, F-2, F-3
AunanasoH PaspelweHue OCHOBHaA NOrpeLwHoOCTb
ot 0 BA 10 999 BA 1BA + (10%-Su3m + 9 e.m.p.)
ot 1 KBA go 9,99 KBA 0,01 kBA 1 (10%-Su3zm + 6 e.m.p.)
oT 10 KBA 10 99,9 KBA 0,1 kBA + (10%-Su3m + 5 e.m.p.)
ot 100 KBA go 500 KBA 1kBa 1 (10%-Suzm + 5 e.m.p.)
o1 501 KBA o 999 KBA 1 kBa He HopmMmupyeTca
o1 1,00 MBA oo 1,50 MBA 0,01 MBa He HopmMmupyeTca
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U: ot 0 B go 5008B;

I: o1 10 MA po 1 KA -C-3;

e 0110 mA po 3 KA—-F-1, F-2, F-3;
ot 10 mA po 10 A-C-6;

f: oT45 'y, po 65 'y,

UzmepeHue 2apMOHUK Hanpsa3eHus

OvanasoH PaspelueHue | OCHOBHas NOrpeLHocTb
h=1..15

0..299,9B 0,1B + (5% Uy phuaw + 3 €.M.D.)

300...500 B 1B £ (5% Upphusw + 3 €.M.p.)
h=16..40

0..299,9B 0,1B £ (5% Upphusw + 3 €.M.p.)

300...500 B 1B £ (5% Upphusw + 3 €.M.p.)

UsmepeHue 2apMOHUK MOKa

Avana3oH PaspelieHue

OCHOBHaA NOrpeLwHoOCTb

B 3aBMCMMOCTM OT TMMA NUCMONb3YEMbIX
. B 3aBncumocTtum ot
Kneleit (Ho He 6onee 10 A ana C-6 u

1000A pgna C-3, F-1, F-2, F-3)

Anana3oHa nsmepeHnAa Toka

* 0:]-'IH,h E)

Koagppuyuenm 2apmoruyveckux cocmaenarowux HanpsaxeHus THDy( h = 2..40)

AunanasoH PaspelweHune

OCHOBHaA NOrpeLwHoCTb

Ot 0 10999,9 %

0,1%
(Aﬂﬂ UMSM >1%- UHOM)

+ 5% THDY yom

KoaghgpuyueHm 2apmoHuvecKux cocmaenarouyux moxka THD,( h = 2..40)

OvanasoH PaspelweHue

OCHOBHasA norpeLwwHoCcTb

010480999,9%

0,1%
(plnﬂ IM3M > 1% |HOM)

* 5% THD, yism

N3mepeHne napameTpoB NETAN KOPOTKOro 3aMbIKaHUA Z.pe, Zy.n, 211

UzmepeHue noaHO20 conpomueneHus nemau KOpomKo20 3amMbIKaHUA Zs

Jluana3zoH usmepeHuli, coenacHo IEC 61557-3:

N3mepuTenbHbI NPOBOA [JnanasoH nsmepeHuna Zg
1,2 m 0,130 Om...1999,9 Om
5m 0,170 Om...1999,9 Om
10m 0,210 Om...1999,9 Om
20m 0,290 Om...1999,9 Om
WS-03, WS-04 0,190 Om...1999,9 Om

JuanazoH omobpaxeHus:

| JnanasoH PaspeweHune

OcHoBHan NOrpeLwHoOCTb
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0.000 Om...19.999 Om 0.001 Om +(5% u.s. + 0.03 Om)

20.00 Om...199.99 Om 0.01 Om +(5% n.s. + 0.3 Om)

200.0 Om...1999.9 Om 0.10m (5% n.B. + 3 Om)

e HomuHanbHoe Hanps»keHue cetn U,.n/ U, 110/190 B, 115/200 B, 127/220 B, 220/380 B,
230/400 B, 240/415 B

e Pabounii agManasoH HanpaxeHus: 95 B...270 B (ana Z,.pc n Z.) 1 95 B...440 B (ana Z,.,)

e HomwuHanbHasA yactoTa cetu f,: 50 'y, 60 My,

e Pabouunii AnanasoH yacTtoTbl: 45 y,...65 'y,

e  MaKcMManbHbIN M3mepuUTenbHbIN Tok (gns 415 B): 41.5 A (npogonkutenbHocTb - 10 mc)

e [IpoBepKa NpPaBUAbHOCTM NOACOeANHEHNA KOHTAaKTa PE npy nomoLyM CEHCOPHOTO aNeKTpoaa

e [IpoBepKa UCNPaBHOCTU COeAMHEHMA KOHTaKTa PE npu nomoLLm aneKTpoaa NPUKOCHOBEHMA

U3smepeHue akmueHo20 Rs u peakmueHo20 Xs conpomuesneHus nemsu KOpoOmKo20 3aMblIKaHUA

AnanasoH PaspelueHue OCHOBHasA NOrpeLHoOCTb

0 Om...19.999 Om 0.001 Om (5% + 0.05 Om) oT Zg

e PaccuutbiBaeTca n otobparkaetcs gnsa Zs<20 Om
UzmepeHue mokKa Iy nemsau KOPOMKO20 3aMbIKAHUA

JuanazoH usmepeHuli, coenacHo IEC 61557-3 paccyumesisaemcs Ha OCHO8e U3mepumesibHbIX
o0uanasoHos 014 Zs U HOMUHQA/bHO20 HAMPAXEHUA.

AunanasoH PaspelweHune OCHOBHaA NOrpeLwwHoOCTb
0.055 A ...1.999 A 0.001 A
2.00A...19.99 A 0.01A
PaccuntbiBaeTcA Ha ocHoBe
20.0A...199.9 A 0.1A
NorpeLwwHocTn gNAa Netam
200 A...1999 A 1A
KOPOTKOro 3amblKaHuA
2.00 KA ...19.99 KA 0.01 KA
20.0 KA ...40.0 KA 0.1 KA

OXungaemblii TOK KOPOTKOTO 3aMbIKaHMSA PACCYUTaHHbIN M OTOBPAXKEHHDbIN Ha gUcniee UsmepuTens,
MOMET HEMHOTO OT/IMYATLCA OT 3HAYEHMS, MOJYYEHHOTO NOJIb30BATE/IEM NPW NOMOLLM KaNbKyAATOPA,
MCMOo/b3yA NOKa3aHHOE 3HaYeHMe MOJIHOro COMPOTUBEHNA, NOTOMY YTO NPUBOP BbIYUCAAET TOK MO
HEOKPYIr/IeHHOMY 3HaY€HMIO NMOJTHOTO COMPOTUBAEHUS NETAN KOPOTKOTO 3aMblkaHus. CredyeT cuntaTtb
npaBuAbHOM M bonee TOYHOM BeNNYMHY TOKa |k, oToBparkaemyto usmeputenem nam pupmMeHHbIM
nporpaMmmHbiM obecneyeHem.

UsmepeHue napamempoe nemsau KOPpomKo20 3ambiKaHuAa Z,.oc Y30 (6e3 cpabamoieaHus ¥Y30)
U3mepeHue noaHo20 cornpomuesieHUA nemsau KOpomKo20 3aMbIKAHUA Zs

Jluana3oH usmepeHus, coenacHo IEC 61557-3: 0,50 Om ...1999 Om 0ns nposodHuKos 1,2m, WS-03 u WS-
04, a makxce 0,51 Om...1999 Om 014 npo8odHuUKko8 5 m, 10 m u 20 m.

dnana3oH PaspeweHune OcHOBHaA NOrpeLwHocTb
0...19.99 Om 0.01 Om +(6% un.B. + 10 e.m.p.)
20.0...199.9 Om 0.1 0m +(6% n.B. + 5 e.m.p.)
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200...1999 Om

10m

e He BbI3biBaeT cpabatbiBaHua Y30 c I, 2 30 MA
e HomwuHanbHOe HanpsxeHue cetn Un: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B
e Pabounit gnanasoH HanpaxeHui: 95...270 B

e HomwuHanbHadA yactoTa cetu fn: 50 'u, 60 Iy,

e Pabouunii Anana3oH YyactoTbl: 45...65 'y,

e [IpoBepKa ucnpaBHOCTU coeAnHEHUA KOHTaKTa PE npu nomoLlm snekTpoga NPUKOCHOBEHMUA

UzmepeHue akmueHo20 Rs u peakmueHo20 Xs conpomueneHus nemsau KOpomKo20 3aMbIKaHUSA

AvanasoH

PaspeleHue

OCHOBHasA NOrpeLHoCTb

0 Om...19.99 Om

0.01 Om

+(6% + 10 e.m.p.) Zs

e PaccuuTbiBaeTca u otobparkaetca gna Zs<20 Om

Tok KopomKozo 3ambIKaHuA Iy nemnu

JluanaszoH usmepeHuli, coenacHo IEC 61557-3 paccyumeisaemcs Ha 0OCHose u3mepumersibHblX

ouana3oHos 014 Zs U HOMUHQ/16HO20 HAMNPAXEHUA.

Avana3oH PaspelweHune OCHOBHaA NOrpeLHoOCTb
0.055...1.999 A 0.001 A
2.00...19.99 A 0.01A b
2001999 A 1A accyMUTbIBAETCA HA OCHOBE
NorpewwHoCcTM ANA NeTam
200...1999 A 1A
KOPOTKOro 3aMblKaHMA
2.00...19.99 KA 0.01 kA
20.0...40.0 KA 0.1 kA

O)-KVI,EI,aeMbII\;I TOK KOPOTKOro 3aMblKaHMA, paCC‘-IVITaHHbIﬁ n OTO6pa)'K€‘HHbIl\;1 Ha aucnaee namepuTena,

MOXET HEMHOTO OT/INYaTbCA OT 3HAYEHNA, NONTYYEHHOIO NOJib30BaTe/NIEM NMPU NOMOLLUU Ka/IbKY/ZIATOPA,

MCNonb3yA NOKa3aHHOE 3Ha4YeHKe NMNOJIHOro CONpPoTUBAEHNA, NMOTOMY 4YTO an60p BbIYUCNAET TOK NO

HEOKPYIrNeHHOMY 3HAYEHMIO MOJIHOMO CONPOTUBAEHUA NET/IN KOPOTKOro 3ambikaHmnA. ChegyeT cymTaTh

NpaBuAbHOM 1 bosiee TOYHOMN BeIMUYMNHY TOKA |, OTOBparkaemyto usmepuTenem uam GupmeHHbIM

nporpaMmmHbiM obecneyeHnem.

MU3mepeHne napameTpoB YCTPOMUCTB 3alLLUTHOro oTkaoyeHuna (Y30)

e HomwuHanbHoe HanpsxeHue cetn U,: 110 B, 115 B, 127 B, 220 B, 230B, 240 B
e Pabounii Ananas3oH HanpaxeHun: 95B...270 B

e HomwuHanbHadA yactoTa cetu fn: 50 'u, 60 Ny,

e Pabouunii Ananas3oH YyacTtoTbl: 45...65 'y,

Tecm cpabameoiearus Y30 u epems omkaroveHus Y30 t, (0a1 pexcuma t,)

Jluana3oH usmepeHus, coenacHo IEC 61557-6: 0 mc ... 00 8epxHezo npedesna omobparaemoao 3Ha4YeHUsA

Tun Y30 MHoXutenb Avana3oH PaspeweHune OCHOBHasA NOrpeLHoOCTb
0.5 Ian
CtaHAapTHble U C 1] 0 mc...300 mc
Manomn an 1 mc + (2% un.8. +2 e.m.p.)!
. 2 lan 0 mc...150 mc
3a4€epKKoM
5 lan 0 mc...40 mc
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Tun Y30 MHoXutenb Avana3oH PaspelweHue OCHOBHaA NOrpeLHoCTb
0.5 Ian
0 mc..500 mc
1 |An
CenekTnBHblE
2 lan 0 mc..200 mc
5 lan 0 mc..150 mc

Y. ansaly, =10 MA M 0,5 I, OCHOBHas norpeLwHocTb * (2% n.s. +3 e.m.p.)

ToYHOCTb 3343aHHOTO AMbdePEHLLMANbHOIO TOKa:

©  ZINA 1*1pn, 2% a0 VI 5F AR coveerreeiieee ettt e 0.8%
©  ZINR O,5%IAN. oot a e -8..0%

AelicmeumenoHas eenuvuHa co30a8aeMo20 MOKa ymeyKu npu usmepeHuu epemMeHU OMKAIYeHUA

Y30 [mA]
MHoxutenb
lan 0.5 1
Y nn on == Y nn ANAY ==
10 5 3,5 3,5 5 10 20 20 20
30 15 10,5 10,5 15 30 42 42 60
100 50 35 35 50 100 140 140 200
300 150 105 105 150 300 420 420 600
500 250 175 175 — 500 700 700 1000*
1000 500 — — — 1000 — — —
MHoxutenb
lan 2 5
~o nn AN == ~o nn on =
10 20 40 40 40 50 100 100 100
30 60 84 84 120 150 210 210 300
100 200 280 280 400 500 700 700 1000*
300 600 840 840 — — — — —
500 1000 — — — — — — —
1000 — — — — — — — —

* - He npumeHsaeTtcs npu U, =1108B,115Bun 127 B

UamepeHue conpomueneHus 3auumHo20 3azemsaeHus R; (omHocumcesa k cemu TT)

N3mepurenbHblii
IAn Awvana3oH Pa3peweHue OCHOBHaA NOrpeLwHoOCTb
TOK
10 mA 0.01 KOM...5.00 KOm 0.01 KO 4 mA 0..+10%mu.B. £8 e.m.p.
.01 KOm

30 mA 0.01 KOM...1.66 KOm 12 mA 0..+10% u.B. 5 e.m.p.
100 mA 1 Om...500 Om 40 mA
300 mA 1 0Om...166 Om 120 mA

10m 0..+5% u.B. 5 e.m.p.
500 mA 1 Om...100 Om 200 mA
1000 mA 1 Om...50 Om 400 mA

UsmepeHue HanpAaxceHua npukocHoeeHUsa Ug omHocumensHo I,
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AunanasoH PaspelweHue MN3meputenbHblii TOK OCHOBHasA NOrpeLHoCTb
0.998B 0..10% un.B. £ 5 e.m.p.
0.1B 0.4 X lzn
10.0..99.9B 0..15% u.B.

UzmepeHue moka omkmoveHus Y30 IA dna cuHycoudanbHoz20 OughghepeHyuanbHO20 MoKa

JuanasoH usmepeHus, coenacHo IEC 61557-6: (0,3...1,0)1,,

. OcHOBHasA
lAn OwvanasoH PaspelwueHue U3mepuTenbHblii TOK
norpeLwwHocTb
10 mA 3.3 MA...10.0 mA
0.1 mA
30 mA 9.0 MmA...30.0 mA
100 mA 33 MA...100 mA
0.3 X Izn..1.0 X Ipn +5% 4,
300 mA 90 mA...300 mA 1L MA
M

500 mA 150 mA...500 mA

1000 mA 330 mA...1000 mA

e JlonyckaeTca Hayano M3MepeHMA C MNOJIOKUTENbHOIO WAW OTPUUATENbHOrO NoJaynepuoga TOKa

yTEUKY;

L BPEMH NPOTEKAHUA TOKA USMEPEHUNA!

UzmepeHue moka omkmoueHus Y30 (1) 0na o0HononapHoz20 nynscupyrouje2o ouggpepeHyuanbHo20
MOKa U 00HONOAAPHO20 Nynbcupyouwe20 dugpgepeHyUanbLHO20 MOKA € NOCMOAHHOL

cocmaenawuweli 6MA

JuanasoH usmepeHus, coenacHo IEC 61557-6: (0,35...1,4)1 4, 0n5 1,230 MA u (0,35...2)1 4, 005 1 4,,=10 MA

. OcHoBHas
IAn Awvana3oH Pa3pelwieHue U3mepuTenbHbIN TOK
NOrpewHocTb
10 mA 3.5 mA...20.0 mA 0.35 X I7n--2.0 X Ip,
0.1 mA

30 mA 10.5 mA...42.0 mA
100 mA 35 MmA...140 mA +10% la,

0.35 x Ian..1.4 X Ipq
300 mA 105 mA...420 mA 1mA
500 mA 175 mA...700 mA

L ,ﬂ,OI'IyCKBETCFI Ha4yazli0 U3MepeHnAa C NOJIOKUTENIbHOIO WUAN OTPpULUATENIbHOTO noJsiynepnoada TOKa

yTeuKY;

e Bpems NpoTeKaHUA TOKa U3MepPEHMUS:

Mmakc. 8.8 c.

UzmepeHue moka omknroyeHus Y30 |, 019 nocmoaHHO20 OughgpepeHYUANbHO20 MOKA

JluanasoH usmepeHus, coenacHo IEC 61557-6: (0,2...2,0)1,,

. OcHoBHaA
IAn Awnana3oH PaspeweHune | U3mepuTenbHbIN TOK
NOrpeLwHoCTb
10 mA 2.0 MA...20.0 mA 0.1 mA
30 mA 6 MA...60 mA
100 mA 20 mA...200 mA 1 MA 0.2 X Ipn..2.0 X laq +10 % lan
M

300 mA 60 mA...600 mA
500 mA 100 mA...1000 mA
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e [lonyckaeTtcA M3mepeHue NoJI0KUTENbHbIM U OTPUL,ATENbHBIM NOCTOAHHBIM TOKOM
o Bpema npoTeKaHUA TOKA USMEPEHMA . ...cccvvreeereeeeereeeeeennnns MakKc. 5.2 c.

M3mepeHne conpoTUBIEHUA 3a3eMNAIOLLNX YCTPOMCTB RE

JuanasoH usmepeHus, coenacHo IEC 61557-5: 0,50 Om...1,99 KOm 0715 uamepumesibHO20 HAMPAHEHUSA
50 B u 0,56 Om...1,99 KOM 05 usMepumMenbHo20 HanpaxeHus 25 B

AvanaszoH PaspelueHue OCHOBHas NOrpeLHocTb
0.00 Om...9.99 Om 0.01 Om (2% u.B. + 4 e.m.p.)
10.0 Om...99.9 Om 0.10m

100 Om...999 Om 10m +(2% un.8. + 3 e.m.p.)
1.00 OMm...1.99 KOm 0.01 KOm

e U3meputenoHoe HanpaxeHue: 25 B nan 50 B RMS

o U3meputenbHbIn ToK: 20 MA, cuHycomaanbHblh RMS 125 Ty, (ana f,=50 'y) n 150 Iy, (ana f,=60 lu)
e bnoKkupoBaHUe namepeHMa Npu HanpaxeHnn nomex Uy>24 B

e MakcumanbHoe nsmepaemoe HanpaxkeHne nomex Uyma=100 B

e MakcMmanbHoOe ConpoTUBIEHNE BCNOMOraTe bHbIX 30HA0B: 50 KOMm

UamepeHue conpomueneHus ecromo2amenbHbiX 30H008 Ry, R

[vnanasoH PaspelueHue OCHOBHasA NOrpeLHoCTb
000 Om...999 Om 10m
1.00 KOMm...9.99 KOMm 0.01 KOm +(5% (Rs+ Re+ Ry) + 3 e.m.p.)
10.0 KOMm...50.0 KOm 0.1 KOm

UzmepeHue HanpaxceHUA nomex

BHyTpeHHee conpoTmsaeHue: okosio 8 MOm

Avana3oH PaspelweHune OCHOBHaA NOrpeLHoOCTb

0..100 B 1B +(2% un.B. + 3 e.m.p.)

UzmepeHue conpomueneHus 3a3emAsAI0u4e20 ycmpoiicmead ¢ ucrnosnb3oeaHuem Kaeujeli

AvanaszoH PaspelueHue OCHOBHas NOrpeLHocTb
0,00 Om...9,99 Om 0,01 Om
10,0 Om...99,9 Om 0,1 0m
+(8 % n.B. + 4 e.m.p.)
100 Om...999 Om 10m
1,00 KOM....1,99 KOMm 0,01 KOm

° M3mepeHune ¢ 4ONONHUTENBbHBIMU TOKOBbIMU KNELLLaMK,

e [lnanasoH namepeHus ToKa nomex o 9,99 A.

UsmepeHue conpomuesneHus 3aszemastouje2o ycmpoiicmea 6eckoHmakmuoim memodom ¢
ucnonv3osaHuem 08yx Kneujeli

AvnanasoH PaspeleHue OCHOBHas NOrPeLHOCTb
0,00 Om...9,99 Om 0,010
M (10 % n.e. + 4 e.m.p.)
10,0 Om...19,9 Om 1o
20,0 OM...99,9 Om oM +(20% n.8. + 4 e.m.p.)
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L M3MEPEHME Cc nepegarowimimn n NpUHMMalW MMM Knewammu.

e [lnanasoH namepeHua Toka nomex o 9,99 A.

UamepeHue ydenbHo20 conpomuseneHus 2pyHma (p)

AunanasoH PaspelweHune OCHOBHaA NOrpeLHoOCTb
0,0 0m Mm...99,9 Om m 0,10mm
100 OM m...999 Om m 10mMmm B 3aBMCMMOCTW OT OCHOBHOIA
1,00 KOm Mm...9,99 KOMm m 0,01 k Om m NOrpewHocTn namepeHna Re
10,0 K OM m...99,9 KOM M 0,1k Om m

e U3mepeHue no metoay BeHHepa (Wennera),

e BO3MOKHOCTb YCTaHOBWUTb PacCTOIHME B MeTpax uaun dyTax,

e Bbibop pacctoaHus 1 m...30 m (1 ¢yT...90 dyToB).

HuW3KOBOAbTHOE U3MEpEeHUe CoNPOTUBAEHUA

U3zmepeHue nepexodHbix conpomueseHuii KOHMaKmos u rnpoeodHUKo8 mokom 200 mA

AvanasoH Pa3pelueHue OCHOBHasA NOrpeLwHocTb
0.00 Om...19.99 Om 0.01 Om
20.0 Om...199.9 Om 0.1 0m +(2% un.B. + 3 e.m.p.)
200 Om...400 Om 10m

e HanpaxeHWe Ha Pa3OMKHYTbIX U3MepUTEeNbHbIX NpoBOAHUKax: 4 B..9 B

e BbixoaHol ToK npu R<2 Om: muH. 200 mA (ISC: 200 mA...250 mA)

L KomneHcauua conpoTtmnsaneHna namepuTesibHbIX NpoBOAHNKOB

e l3mepeHus ans obenx nofApHOCTEN TOKa

U3mepeHue akmueHo20 conpomuesneHus MasbiM MOKOM

AvanasoH Pa3spelwieHue OCHOBHasA NOrpeLwwHoCcTb
0.0 Om...199.9 Om 0.10m
+(3% un.B. + 3 e.m.p.)
200 Om...1999 Om 10m

e HanpsaeHWe Ha PasOMKHYTbIX M3MePUTENbHbIX MPOBOAHMNKaAX: 4...9 B

e  BbIXOAHOM TOK < 8 MA

e 3BYKOBaA CMrHanMsauua npu namepeHum conpotmseneHna < 30 Om + 50%

° KomneHcauua conpoTtmnsaneHna namepuTesibHbiX NPoBOAHNUKOB

MU3mepeHue conpoTUBAEHUA U30NALLUN

Jluana3oH usmepeHus, coenacHo IEC 61557-2 daa UN = 50 B: 50 kKOm...250 MOm

AvanasoH ana Uy =50B PaspeweHune OCHOBHasA NOrpeLHoOCTb
0...1999 KOm 1 KOm
2.00...19.99 MOm 0.01 MOm + (3% un.B. + 8e.m.p.)
20.0...199.9 MOm 0.1 MOm [£(5%un.B. + 8 e.m.p.)] *
200...250 MOm 1 MOm

* - pnAa kabeneit WS-03 n WS-04

Juana3oH usmepeHus, coenacHo IEC 61557-2 daa UN = 100 B: 100 kKOm...500 MOm

AvanasoHn gnha Uy =100 B

PaspeweHune

OCHOBHasA NOrpewHoOCTb
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0 KOM...1999 KOm 1 kOm
2.00 MOMm...19.99 MOm 0.01 MOm +(3%un.e. +8e.m.p.)
20.0. MOMm..199.9 MOm 0.1 MOm [£(5%un.B. + 8 e.m.p.)] *
200 MOMm...500 MOm 1 MOm

* - npnAa kabeneit WS-03 u WS-04

Juana3oH usmepeHus, coenacHo IEC 61557-2 daa UN = 250 B: 250 kKOm...999 MOm

AvanasoH ana Uy = 250 B PaspelweHune OCHOBHaA NOrpeLHoOCTb
0 KOMm...1999 KOm 1 KOm
2.00 MOM...19.99 MOm 0,01 MOm + (3% un.e. + 8e.m.p.)
20.0 MOMm...199.9 MOm 0,1 MOm [£(5% un.B. + 8 e.m.p.)] *
200 MOm...999 MOm 1 MOm

* - npnAa kabeneit WS-03 u WS-04

dnanas3oH namepenma, cornacHo IEC 61557-2 gna UN = 500 B: 500 kOm...2,00 TOm

AwvanasoH ana Uy =500 B PaspeweHue OCHOBHaA NOrpewHoOCTb
0 KOM...1999 KOm 1 kKOm
2.00 MOM...19.99 MOm 0.01 MOm + (3% un.e. + 8e.m.p.)
20.0 MOMm...199.9 MOm 0.1 MOm [£(5%un.B. + 8 e.m.p.)] *
200 MOm...999 MOm 1 MOm
+ (4% wn.B. + 6 e.m.p.)
1.00TOm ...2.00 TOm 0.01Om [£(6 % .6, + 6 e.m.p.)] *

* - nnAa Kabenen WS-03 n WS-04

JuanazoH usmepeHus, coenacHo IEC 61557-2 daa UN = 1000 B: 1000 kOm...9,99 [Om

AwvanasoH gna Uy = 1000 B PaspelweHune OCHOBHasA NOrpeLHoCTb
0 KOM...1999 KOm 1 kKOm
2.00 MOm...19.99 MOm 0.01 MOm
+ (3% un.B. +8e.m.p.)
20.0 MOMm...199.9 MOm 0.1 MOm
200 MOMm...999 MOm 1 MOm
1.00 FOMm...3.00 F'Om 0.01Om + (4% un.B. + 6 e.m.p.)

o U3meputenbHoe HanpaxkeHue: 50 B, 100 B, 250 B, 500 B n 1000 B

e [lorpewHocTb pOPMUPOBAHUA UCMbITaTENIbHOTO HanpsaXeHus (Rq,. [OM] > 1000*Uy [B]): -0+10%
OT YCTAaHOBNEHHOW BEANYUNHDI

e OO6Hapy)KeHWe onacHOro HanpsKeHus nepes Ha4aaom UsmepeHus

e CHATUe 3apsaa c 06beKTa M3MepeHUn

e M3mepeHue conpoTMBAEHNA N30aALMN C Ucnonb3oBaHuem Buaku UNI-Schuko (WS-03, WS-04)
mMmexKay Bcemu Tpems Knemmamum (ana Uy=1000 B He BbinosiHAETCA)

e M3mepeHue ConpoTUBAEHNS U30ALUN MHOTFOXKMUIbHOIO Kabens (MmakcumanbHo 5) ¢ nomoupto
[O0NONHUTEeNbHOro BHewHero agantepa AutolSO-1000c

e MN3mepeHune HanpaXKeHMA Ha pasbemax +Rso, -Riso B AManasoHe: 0 B...440 B

e  U3mepuTenbHbIN TOK < 2 MA

N3mepeHue ocBeLeHHOCTU

AvanasoH PaspeweHune OCHOBHaA NOrpewwHoOCTb

0,1 J1k...99,9 Ik 0,1 /1 1 8% Eyyam
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100 J1k...999 ik 11k

1,00 KJ1K...9,99 KJIK 0,01 KJIK

10,0 K/1K...19,9 KJIK 0,1 kJIK

NocnepoBatenbHOCTb YepeaoBaHusa a3

e /HauKauma nocnenosaTenbHOCTM das: npamasn, obpaTHas
e [lManasoH HanpaxeHui cetn U, : 95 B...500 B (45Ty,...65 ')
o OTob6parkeHue 3HaYeHN mexaydasHoro (NMMHeMHOro) HanpsaKeHusa

OnpeaeneHve HanpaBieHUA BPALWEHUA IN1EKTPOABUraTeNA

e [lnanasoH HanpaxeHua snekTpoasurateneit 1 B + 760 B nepemMeHHOro Toka
e U3mepuTenbHbIi TOK (B Kaxkaon dase): <3,5 mA

7.2 [JlonmoJIHUTEe/IbHbIE TEXHUYECKHUE JaHHbIe

®  KNACC UBOMALNM ..t eeeeeanee e ABolHas, cornacHo PN-EN 61010-1 u IEC 61557
o  KaTeropma 6€30MACHOCTU......uueeeecurreeerinireeeeiireeesinineeeaans IV 300V (Il 600V), cornacHo PN-EN 61010-1
e  CreneHb 3awmTbl KOpnyca corNacHO PN-EN 60529...........uumuiumriiiiiriiieeneeeeneeeneennenennennnnnnnnne IP54
®  [TUTAHUNE UBMEPUTENIN ..uveeeeerieeeeerieeeeerreeeeeineeeeeeanenas afNKanumHoBble baTtapelikn 4x1,5 B LR14 (C) unu
........................................................................................ naket akkymynatopos SONEL NiMH 4,8 V 4,2 Ay
®  [QDAPUITHDIE PABMEPDI cuvrreeirurieeeratrreeerautreeesasreeeesastreessasereessasseeessssneessssseesssssseessnnes 288 x 223 x 75 mm
e Macca U3MEPUTENA C AKKYMYTATOPAMMY ...ceeeererererererererererenenerenesereresesesesesesesenenesesesenenenen OK0/J10 2,5 Kr
L =Ty (=T oy AV o I o= 1S [T 1 2 RN —20...+70°C
®  POD0UAA TEMMEPATYP@ . uueeeerurreeerirreeesatreeesaseeeessasseeessseeeessasseeessssseesssssseeessssseeessssseeesnsssenesns 0...+50°C
®  OTHOCUTENIBHAA BIIAMKHOCTD. .. iieiitteteeeeeeiiirtteeeeesesannrseteeesesesannbeteeeesesasannrereeeeesssanansreneeeeas 20%...80%
I = 3 (=T o =) Y/ o - S TP P OO PPPPPORRPPP +23°+£2°C
LI =¥ ) o T on =N 40%...60%
®  BbICOTA HAZ, YPOBHEM MOPSA .evvvvrvvurrrrrrureurussrresenssssssssssensssssssssssnssssssssssssssssssssssssssssssssnnnsnnnsnsnnns <2000 m
e  Bpems go camoBbikntouyeHUs (Auto-OFF).......cccceeveeennenns 5,15,30,60 M1H nan GyHKLMA OTKNOYEH]
e  Kosnuectso namepeHnin Z unm Y30 (ana akkyMynaToOpoB).............. >3000 (6 nsmepeHnit B MUHYTY)
e  KonnyectBo namepeHnit Riso UM R (O aKKYMYSATOPOB)....uveeereurreeeerirreeeeinrrreeesrreeessseesessnens >1000
L 11 T V3 1T PR rpadpmyeckmin KKU
@ TTAMATD et eetee it ettt e st e ettt e st e sbe e e sabee s be e e sa b e e sbee s ateesabe e e b te e s bae e atee s beeebeeenateesbaeenabeeens 10000 3anuceit
®  [TAMATD PEIMCTPATOPA +evvvvrrnrnrnrnrnnnnnenesnnsnenenesenensssssssssssssssssssssnsssssssssssssssssssssnsssssssssnsnsnsnnnnns 6000 ayeek
LI V1o =Y T =T ol USSR USB u Bluetooth
e  CraHpapT KayecTsa....... pa3paboTKa, NPOeKTMpPOBaHME N NPOU3BOACTBO B COOTBETCTBUM C ISO 9001
o [Ipnbop cooTBETCTBYET TPEOOBAHMAM CTAHAAPTA wvvreerrrrreerirrreeesirreeesirreeessseeessssneessssseees IEC 61557

e [lpubop cooTBeTCTBYET TPEOOBAHMNAM MO 3/IEKTPOMArHUTHON COBMECTUMOCTU (419 NPOM. cpesbl)

.................................................................................... PN-EN 61326-2-2:2006 n PN-EN 61326-1:2009

7.3 /lOomOJIHUTE/IbHbIE TEXHUYECKHeEe XapaKTepUCTUKHU

[aHHble 0 LONONHUTEIbHBIX NOTPELIHOCTAX UCMO/b3YIOTCA NPY 3KCAyaTaLuumn UsmepuTens B
HeCTaHZAAPTHbIX YCNI0BUAX, @ TaKXKe A/1A nabopaTopuii Npu NnoBepke.

7.3.1 /lomoJiHUTeJIbHbIE NOrpelIHOoCTH, coryiacHo IEC 61557-2 (Riso)

Mapametp O603HaueHue [dononHutenbHasa NOrpeLwHocTb

[MonoxeHune Eq 0%
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Hal'lpﬂ)KEHME NMUTaHUA

E; 0%

Temnepatypa 0 °C...35 °C

Es 2%

7.3.2 /lonoJiHUTeJIbHbIE NOrpemHOCcTH, coraacHo IEC 61557-3 (Z)

Mapametp 0O603HayeHue JAononHutenbHaAa NOrpewHoOCTb
MonoxeHune E; 0%
HanpAarkeHue nuTaHma E, 0%

Temnepatypa 0 °C...35 °C

nposog 1,2 m—00Om

nposog 5 m—0,011 Om

E; nposog 10 m — 0,019 Om

nposog 20 m — 0,035 Om

Kabenb WS-03, WS-04 — 0,015 Om

Yron casura ¢as 0°..30° Es., 0,6 %
YacTtota 99 %..101 % f, E; 0%
HanparkeHue cetn 85 %..110 % U, Eg 0%
FapMOHUKM Eq 0%
lMocToAHHAA cocTaBaAOWAA Eio 0%

7.3.3 /lonoJiHUTeJ/IbHbIE NOrpemHOCcTH, coraacHo IEC 61557-4 (R +200mA)

Mapametp 0O603HayeHue JononHuTenbHaA NOrpeLwwHoOCTb
MonoxeHune E; 0%
HanpAarkeHue nuTaHma E, 0,5%
Temnepatypa 0 °C...35°C Es 1,5%

7.3.4 /lonoJIHUTe/IbHbIE NOTPENIHOCTH IPU U3MEPEHUHU CONIPOTUBJIeHUs 3a3eMmieHN (Rg)

JonoaHumensHsie nozpewHocmu, coanacHo IEC 61557-5

NapameTp O603HaueHue [JononHuTenbHasA NOrpewHoOCTb
[MonoxeHune Eq 0%
HanparkeHue nutaHma E, 0%
0% onas50B

Temnepartypa 0 °C...35 °C Es

2 e.m.p. ona 258
HanpsaxeHne nomex Es +(6,5% + 5 e.m.p.)
ConpoTtuBieHue 30HAa Es 2,5%
YacTtota 99 %..101 % f, E, 0%
HanparkeHue cetn 85 %..110 % U, Eg 0%

[ononHuTeNbHaA NOrpewHoOCTb OT HaNpAXKeHUa nomex ana pexxumos 3, 4N, 3N+knewm(gna 25 B u

50 B)
Re JononHuTtenbHaA NOrpeLwwHoOCTb
<10 Om +(((-32-10° R, +33-10+)-U2 +(-12-10"-R. +13-10%) -U, ) -100% + 0,026 - /U, Q)
210 Om +(((-46-10°-R; +1-10+)-U2 + (14-10° - R, +19-107°)-U,)-100% +0,26,/U, Q)
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JAononHuTenbHaAa NOrpewHoOCTb U3-3a CONPOTUBEHUA 30HAA

Ri

6dod —i[ R
Rs +

+
R. R, +200

-3-10*3+[1+Rij-RH -5-104J[%]

E

dopmyna cnpaseanunsa ana Rg> 200 Om u/mam Ry = 200 Om.

[ononHuTenbHas NOrpewwHoOCTb OT TOKa nomex B pexkume 3N + knewm (gaa 25 B u 50 B)

Re MorpewHoctb [Om]
SSO ON\ i(4'10_2‘RE‘Iza\klz)
>50 Om +(25-20°Re" -1y )

JononHutenbHaa NOrpewHOCTb OT TOKa MOMEX B peXXume napbl KI'IeLI.I,Eﬁ

Re NorpewHocTb [Om]
<5 0Om +(5:107 R+ 1)
>5 Om +(25107 R 1,5%)

[ononHnuTenbHaA NOrpeLwHoCcTb OT OTHOLEHUA CONPOTUBNEHUA NPU U3MEPEHUMN KNELLLamMK
OTBETB/IEHUSA rPYNMNOBOro 3a3eM/IEHUA K Pe3yNbTUPYIOLLLEMY CONPOTUBEHUIO B pexkume 31 + Knewm

Rc NorpewHocTb [Om]
3 RC
<99,9 Om +(5-10° ~?)
R
>99,9 Om +(9:10° 'Rfcz)

Rc[OM] - 3HaUeHMe 3NEeKTPUYECKOTO COMPOTUB/IEHUS MPU U3MEPEHMM KIELaMn OTBETBNEHWS,
oTobpakaemoro Ha npubope, a Ry[Om] — pesynbTupytoLLee 3HauyeHe ConpPoTUBAEHMA TPYNMNOBOro

3a3emM/1eHnA.

7.3.5 /lonmoJiHMTeJIbHbIE MOrpemHOCTH, corsiacHo IEC 61557-6 (Y30). 14, ta, Us

NapameTp O603HaueHue JononHuTenbHaa NOrpeLHoOCTb
MonoxkeHune E, 0%
HanpakeHue nutaHma E, 0%
Temnepatypa 0 °C...35 °C Es 0%
ConpoTtuBieHue 30HAa Es 0%
HanpsakeHue cetn 85 %..110 % U, Eg 0%

8 KommiaekTanus

8.1 CraHpgapTHada KOMIJIEKTaL U

HaumeHoBaHue UHpeKc Konunuectso
N3mepuTenb NapameTpoB 371eKTpobe3onacHoCTH WMPLMPI530 1w
anekTpoycraHoBoK MPI-530
N3mepuTenb NapamMeTpoB 31eKTPoHe30nacHoOCTH 1w,
anekTpoycraHoBoK MPI-530 PykoBoACTBO MO aKCnayaTauum
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HaumeHoBaHue UHpekc Konunuectso
N3mepuTenb NapamMeTpoB 31eKTpoHe3onacHoCTH 1w
anekTpoycraHosoK MPI-530. MNacnopr.
ApanTtep WS-03 n kHonkoi CTAPT WAADAWSO03 1 wr.
MpoBog namepuTebHbIN 1,2 M C pasbemamm «baHaH» KenTbli WAPRZ1X2YEBB 1 wr.
MpoBoa nsamepuTeNnbHbIA 1,2 M € pazbemamm «baHaH» KpacHbIM WAPRZ1X2REBB 1 wr.
MpoBog nsmepuTenbHbIN 1,2 M ¢ pasbemamm «baHaH» ronyboi WAPRZ1X2BUBB 1 wr.
MpoBoa namepuTenbHbIM 15 M Ha KaTyLKe, ronybon WAPRZ015BUBBSZ 1 wr.
MpoBog namepuTebHbI 30 M Ha KaTyLKe, KPacHbIN WAPRZO30REBBSZ 1 wr.
Kabenb nHtepdeinca USB WAPRZUSB 1 wr.
3axum "Kpokoaun" nsonmpoBaHHbIn enTbih KO2 WAKROYE20K02 1 wr.
3axum "Kpokoamn" nsonnpoBaHHbIN KpacHbi KO2 WAKRORE20K02 1 wr.
30HA, OCTPbIM C pa3beMoM «BaHaH» XKeNTbli WASONYEOGB1 1 wr.
30HA OCTPbIN C pazbemMom «baHaH» KpacHbIN WASONREOGB1 1 wr.
30HA, OCTpPbIN C pazbemom «baHaH» ronybon WASONBUOGB1 1 wr.
30HA4 U3MepUTENbHbIN Ans 3abMBKM B rpyHT 30 cm WASONG30 2 Wr.
3apAagHoe yCTpoMCTBO ANs aKKymynaTopos Z7 WAZASZ7 1 wr.
Kabenb ana 3apsaHoro yctpoiictea (230B) WAPRZLAD230 1 wr.
Kabenb Ana nuTaHus 3apagHoOro ycTporcTea oT aBTomobuns WAPRZLAD12SAM 1 wr.
dyThap gns Mameputens U NpUHagNexHoCTen WAFUTL1 1 wr.
KomnnekTt pemHelt «CBo6oAHbIE PYKNY WAPOZSZEKPL 1 wr.
LdaTtumk ntokcmetpa LP1 c agantepom WS-06 WACEGN1BB 1 wr.
AKKkymynsaTopHana 6atapea NiMH SONEL-07 4,8V WAAKUQ7 1 wr.
8.2 JlonosiHUTE/IbHAA KOMILJIEKTAL U

HammeHoBaHue UHpekc

Agantep WS-04 WAADAWS04
Agantep AutolSO-1000C WAADAAISO10C
M3mepuTenbHble Knewm C-3 WACEGC30KR
N3mepuTenbHble Knewm C-6 WACEGC60KR
N3mepuTenbHble Knewm F-1 WACEGF10KR
N3mepuTtenbHble Knewm F-2 WACEGF20KR
N3mepuTtenbHble Knewm F-3 WACEGF30KR
Mepepatowme knewm N-1 WACEGN1BB
AganTep Ans TeCTUPOBAHUA YCTPOMNCTB 3aWMTHOro oTKAto4YeHus (Y30) WAADATWR1
TWR-1J
Otcek ans 6atapeek LR14 WAPOJ1

9 IloBepka

MPI-530 B cooTBeTcTBUM C 3aKoHOM PD «O6 obecneueHmMn eamHcTBa namepeHnin» (CT.13) noanexur

noBepke.

MoBepKa MynbTUMETPOB NPOBOAMTCA B COOTBETCTBMM C METOANKOMN NOBEPKM, COrNacoBaHHol ¢ OBY

“POCTECT-MOCKBA".
MexcnoeepoyHsbiii uHmepean — 1 200.
MeToaunKa NoBepKKU AOCTYNHA A4/1A 3arpy3Ku Ha caiiTe www.sonel.ru
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http://www.sonel.ru/

METPOJIOTMYECKAA CNNIYHKBA OO0 «COH3/T»

OcyuwecrensaeTt noBepky CU SONEL 1 o6ecneunsaet 6ecnaatHyto goctaBky CU B noBepKy U U3 NoBepKu
3Kcnpecc NoyTom.

142713, MockoBckasa 06.., JIeHUHCKUI p-H, Fpuropunkoso, ya. Malickas, 12

Ten./dakc +7(495) 287-43-53; E-mail: standart@sonel.ru, Internet: www.sonel.ru

10 CBeaeHMs O NOCTAaBIIUKeE

000 «COH3N», Poccma

142713, MockoBckasa 06.4., JIeHUHCKMI p-H, [puropunkoso, ya. Malickas, 12
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru

Internet: www.sonel.ru

11 CBeseHMA O CEpPBMCHOM LieHTpe

[apaHTUMHbBIN U NOoCAerapaHTUHbBIN PEMOHT NpMbopa OCyLLeCTBAAIOT aBTOPU30BaHHble CepBUCHbIE
ueHTpbl. O6cnyKmMBaHem MNonb3osaTtenei B Poccum 3aHMmaeTca CepBUCHBIN LLEeHTpP B I. MOCKBa,
pacnofoXKeHHbIM No agpecy:

115533 r. MockBa, npocneKkT AHAponoBa, 4. 22, bL, «HaratuHckuii» oduc 2, atax 5

Ten.: +7 (495) 995-20-65

E-mail: standart@sonel.ru,

Internet: www.sonel.ru

CepBUCHbBIN LLeHTP KomnaHun COHIJ1 ocyLecTBAAET rapaHTUIHbINA U He rapaHTUIiHbIA peMoHT CU

SONEL u o6ecneunBaet 6ecnnaTtHyto aoctaBky CM B peMOHT/ U3 peMOHTa 3KCNpecc NoyToiA.

12 Ccbl/IKU B UHTEpPHET

Katanor npoaykunm SONEL
http://www.sonel.ru/ru/products/

MeTponorua n cepsuc
http://www.sonel.ru/ru/service/metrololical-service/

MosepKa npnbopos SONEL
http://www.sonel.ru/ru/service/calibrate/

PemoHT npnbopos SONEL
http://www.sonel.ru/ru/service/repair/
®opym SONEL

http://forum.sonel.ru/

K1YB SONEL
http://www.sonel.ru/ru/sonel-club/
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