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1 BBeaeHue

Mbl 6rarogapmm 3a NOKYMNKY Halero usmepuTena NnapameTpoB 31eKTpobe3onacHoCTH
3/1EKTPOYCTAHOBOK 3a4aHui. NMpnbopbl cepumn MPI — 370 nepeHoOCHble MHOFOdYHKLMOHaNbHbIE
NU3MepuTenu, No3BoNAILLME BCECTOPOHHE OLEHUTL COCTOAHUE 3/1EKTPOYCTAHOBKM C BbICOKOM
TOYHOCTbIO.

BHUMAHMUE
MpoussoguTenb octaBaseT 3a cob6oii NPaBo BHECEHUA U3SMEHEHMIT BO BHELWHUI BUA, a TaKXKe
TEXHUUYECKUE XapaKTepUcTUKM npubopa

[nsa Toro yTobbl rapaHTUPOBATb NPaBWUJIbHYIO PaboTy NpMbopa u Tpebyemyto TOYHOCTb Pe3y/1bTaToB
n3mepeHuin, Heobxoammo cobatoaaTh Creayrolme peKoMeHaaumnm:

BHUMAHMUE A

Nepea paboToit c Usmeputenem Heo6xoaMMO U3yuUTb AaHHOe PyKoBoACTBO, TWaTenbHO cobnogaTtb
npasuaa 3almTbl, a TaKXKe pekomeHgauum Npoussogurtens.

MpumeHeHne npubopa, HeCOOTBETCTBYIOWEE YKa3aHuAM [1ponssoamnTens, MoKeT 6biTb MPUYNHON
NONOMKM Nprbopa U UCTOUHUKOM CepPbE3HOM onacHocTv ansa Monb3osaTtens.

I'IpM60p AOJIXKeEH O6CJ'IY)+(VIBaTbCFI TONbKO KBaJ'IMd)VILI,MpOBaHHbIM nepcoHasiom, O3HaKOM/IEHHbIM C
Mpasunammn TeXHUKU 6630I‘IaCHOCTM;

Henb3A ncnonb3osaTb:

o [MoBpeXAEHHbIV U HEUCNPABHbIN MONHOCTbIO MW YAaCTUYHO U3MEPUTENb;

e [poBOAa M 30HAbI C NOBPEXAEHHOW U30NALNEN;

e /amepuTtenb, KOTOPbIN AOATO0 XPAHUACA B YC/IOBUAX, HECOOTBETCTBYIOLLMX TEXHUYECKUM
XapaKTepUCTMKam (Hanpumep, NPy NOBbILEHHOW BNAXKHOCTK).

PEMOHT M3MepUTeNs LOKEH OCYLLECTBAATLCA TONbKO NPeACcTaBUTEeIAIMM aBTOPU30BaHHOrO CEpBUCHOIO
LeHTpa.

Mepen Havanom M3MepEHVII7I Y6ep,MTer, YTO NPOBOAHUKN NOAKNOYEHDbI K COOTBETCTBYOWNM rHE3AAM
nameputena.

3anpelLaerca NoAb30BaTbCA USMEPUTENIEM C HEHAAEKHO 3aKPbITbIM UM OTKPbITbIM KOHTEHEPOM ANA
3/1EMEHTOB NUTAHUA, a TaKKe OCYLLECTBAATL NUTaHME U3MepPUTENA OT Nt0BbIX APYTMX UCTOYHUKOB,
KPOMe YKa3aHHbIX B HACTOALLEM PYKOBOACTBE.

Ob6paTnTe BHMMaHMe, 4To Hagnucb BAT!, noasaaiowanca Ha gucniee, 03Ha4YaeT C/IMLWKOM HU3Koe
Hanps»KeHne NUTaHWA U CUTHAIM3MPYET O HEOHXOAMMOCTM 3amMeHbl baTapeek UAn 3apsaaKe
aKKYMYNATOPOB. BAIOKMPYHOTCA BCE M3MEPEHUS, 33 UCKIOUYEHNEM U3MEPEHMA HAaNPAXKEHUA ANA
dyHKUMKM Z n Y30.

Bxoa Riso U3MepUTeNs MMeeT 3/IEKTPOHHYIO 3alMTY OT NepeHanpaxeHns (Hanpumep, Ha cayya
noacoeaMHeEHUA K LLenu nog HanpsxeHuem) ao 440 B RMS Ha Bpems o 60 cekyHA.




CumBonbl, oTobparkeHHble Ha npubope:
O Knasuwa ana skatoveHns (ON) n BbikntodeHus (OFF) nutaHuna nsmeputens.

‘/L\‘ Mepes paboToit ¢ NpubopomM HEOHXOAMMO U3YyUNTb AaHHOE PYKOBOACTBO, TLWATeIbHO cobatogaThb

npaBuaa 3alMThbl, a TaKXKe pekomeHaaunm MsrotosuTens.

c € 3HaK COOTBETCTBUA CTaHAapTam EBponeiickoro cotosa.

— M3MepMTEJ'Ib, I'Ipe,Cl,Ha3HaLIEHHbIﬁ Ana ytmnnnsauum, cneayet nepeaatb np0M3BO,£I,MTe}'HO. B

Ccnyyae CamMoCTOoATENbHOM YyTUan3auunm ee cneagyet nponssoanTb B COOTBETCTBUK C ,D,eﬁCTByPOU.LMMM
NnpaBoBbIMN HOPMaMW.

9 - Bluetooth -npounssoacTeeHHas cneundurKauma 6ecnpoBogHbIX NEPCOHaNbHbIX CETEN.
Mcnonb3yeTca ANa NOAKAYEHUA BHELHUX YCTPOWCTB.

/i\>550V — MakcMmanbHoe AoNYyCTUMOE HanpsrKeHne Ha Bxoae npmubopa He A0J1KHO npesbliwaTh 550 B

nepemeHHOro HanpAaxeHua.

2 MeH1O

MeH0 AOCTYMHO B I060M MO/IOMKEHUMN NMOBOPOTHOIO NepeKtoYaTens

BHumaHue
B cBA3M C NOCTOAHHbIM COBEpPLLUEHCTBOBAaHUEM NPOrpaMmmHoOro obecneueHua npubopa, BHeLWHWI BUA,
aucnaes gna HeKoTopbiX GYHKLMIA MOXKeT HeCKOJIbKO OT/IMYATLCA OT NPeACTaB/IeHHOrO B HacToALLEM

pyKosoacTse.

O,

MENU
Haxmute knasmwy MENU.

FNAEHOE MEHH

@]
=zl

BecnpoeoaHaa nepenada

OcHOBHOE MeHIo cCoAepXUT cneayowime NyHKTbI:

e becnpoBogHoe coeanHeHne
® YCTaHOBKM U3MepeHui



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
o MHbopmauma 06 nsrotosutene

Ucnonb3yn knasuwm A,V 1 4 PBbiGepuTe HyXKHbIi

MYHKT.
HaxkmuTte ENTER 15 BxoA4a B BbIOPaHHbINA MYHKT.

2.1 BecnpoBojHOe coeaUHEeHUE
3Ta PyHKUMA onuncaHa B pasgene 5.3.

2.2 HacTtpoiku usMmepeHHui

@

4)|icA) (e 1B

HanpakeHue M 4acToTa
«:» EriGop PepakTuUpoeaTh Brixoa

Onuusa HacTpoKu namepeHuin CoaepKUT Cneaytowme nyHKTbl:

e HanpsaeHue n yactoTa

e OCHOBHble pe3ynbTaTbl UISMEPEHMA NET/IM KOPOTKOIO 3aMblKaHMA
e YCTaHOBKM U3MepeHUIA

o Pexxum namepenma Y30 ABTO

o ABTOMHKpEMEHTALMA AYENKM

e [MapameTpbl U3MepPEHUA YAE/bHOTO CONPOTUBNEHUA

e KannbposKa TOKoMamepuTenbHbIX Kneuen C-3

e YCcTaHOBKa npeaenos

@ & * Ncnonb3ya kKnasuwin A,V ¢ 4’} BblbepUTE HYKHbIM
-

2.2.1 HoMHuHa/IbHOE HaNpAXKeHUe U YacTOTa CeTH

MYHKT.

HaxkmuTte ENTER ans BxoAa B BbIGpaHHbIA MYHKT.

Mepen M3mepeHnaMM He0bX0AMMO YCTaHOBMTb HOMMHANbHOE HanpsaXkeHune cetn U, (110/1908B,
115/2008B, 127/2208B, 220/380B, 230/400B nau 240/415B). 3HaueHNe BbIBPAHHOIO HanpPAMKeHUsA
NCNosb3yeTca AN1A pacyeTa 0XKMAAEMOro TOKA KOPOTKOrO 3aMblKaHWMA.



OnpeaeneHne 4acToTbl CETU, KOTOPaA ABAAETCA NOTEHLMaNbHbIM UCTOYHUKOM NOMeEX, HeobxoaMMo Ans
npaBWAbHOrO onpeaeneHns YacToTbl USMEPUTESIbHOTO CUrHaNa ANA PeXnMma ConpoTUBAEHNS
3a3eMAOLWMX YCTPOMCTB. TO/IbKO NpaBu/bHOE onpeaeneHne napameTpoB CETU NO3BO/IUT
OTPUNBLTPOBATb NOMEXU NpU U3MmepeHuax. Mpnbop nossonset GpUAbLTPOBATL MOMEXWN B CETAX C
HOMMHaNbHOM YacToToM 50 'y nam 60 l'u.

Ustawienia pomi:

i HAPIECIE ICZESTOTLIUOSE |

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

@ 1154288y E8Hz

12772280 248/ 4154

.
¥ lubierz  [EFTER] Educia Llyjd#

[ (N N [ <]

Ncnonb3ys Knasuwun 4, 1 A, V¥ Bbibepute
.L, HOMWHA/IbHOE HaNPAXeHMe N YaCTOoTy CeTU.
ENTER Haxatnem knasuwum ENTER ana noarsepxaeHuma

\
@ ‘.‘ @ BbIBPAHHOrO NYHKTa.

CoxpaHwuTe BbIOpaHHOE 3HAYEHME HaxKaTUeM
Knasuwwu F4 (OK).

2.2.2 OCHOBHOH pe3y/IbTAaT U3MEepPEeHUs NapaMeTPOB NeT/aU «(pa3a-HyIb»

MUcnonb3ya knasuiwmn A, ¥ ghibepuTe napameTp,
ANA 0TOBPaAXKeHNA Ha gUcnaee: NoaHoe
COMPOTMBAEHMUE Zs UIN OXKUAAEMbINA TOK KOPOTKOrO
3aMblKaHuA ly; noaTBepanTe BbIGOp HaxKaTMEeM
ENTER.

2.2.3 HacTpoikH u3MepeHui

HacTpoiika no3BonseT BKAKOUYUTD UM BbIKAKOYUTD Ha AMUCNAEE CTPOKY C YCTaHOBAEHHbIMW NapamMeTpamMm.
Ncnonb3ya Knasuwm A n ¥, ycTaHOBUTE BUAMMbIA UAN CKPbITbIN BapuUaAHT CTPOKM HACTPOeK
(napameTpoB namepeHuns) n Haxkmute Knasuiwy ENTER.



= Widoczne
Ukryte

| P — | TR —
R e R e
| — | —

U-re=B8BV " U-re=B BV ™

P P

BraKmaa CTROKS HACTROEK CEPBITSA CTROKS HRCTROEK

2.2.4 Pexkxum uszmepenus Y30 (RCD) Asto

HacTpoiika no3BonseT BKAUYUTb pexkum nsmepenma Y30 ABTO. Ucnonbsys Knasmwn A n 'V,
YCTAHOBMUTE HYMKHbIM PEXUM U HarKmuTe Knasmwy ENTER.

& Peiny
Standardowy

B CTaHAAPTHOM peXKMME N3MEPEHMSA BbIMOAHAIOTCA TOKOM BbIGpaHHOW GopMbl MMMNY/bCa, @ B NOJTHOM
peXxunme UCNoNb3ylTcA BCe BUAbl MMMYIbCOB TOKa Ana AaHHoro Tmna Y30 (AC, A, B).

2.2.5 ABTO MHKpeMeHTalMs S4eilKu

@ Ustavienia pomiardw
gErFe)  AUTOINKREMENTOWANIE KOMSRKL |

= Wiaczone
Wytaczone

yBesimnyeHmne Homepa AYENKM Nocne 3anmMcn B NamaTb Uan

E
Q BPYYHYIO (aBTO MHKpPEMEHTaUMSA BbIKAOYEHA) U
Q noaTteepauTe Bbl6op HaxkaTnem Knasuium ENTER.

‘ Mcnonb3ya Knasuium A, ¥ gbibepute aBTomaTnyeckoe
NTER



2.2.6 llapameTpsl U3MePEHUs YA EeJTbHOTO CONPOTHB/IEHUS

@ Ustan & pomiard
(4 USTA. POM. REZYSTYUNOSCT |
Jedn. dtuanici Jedn. waniku
= Om
ft Qft

< Ugbierz  [EATER Educia Lujdz

[ (R N [ o< ]

ENTER
"‘ Pa3MepPHOCTb PAaCCTOAHUA U pPe3yIbTaTa, HAXKaTUEM

Ncnonb3ys Knasmwn 4,0 1 A, V¥ BbibepuTe HYXKHYIO

Q Knasuwm ENTER BblibepeTe Hy»KHbI NYHKT.

® }

o Haxkatnem Knasuwu F4 noateepante Bbi6op.

2.2.7 Kasn6poBKa TOKOM3MepUTeIbHbIX Kaewen C-3

Ustawienia pomiardw

LI KALIBRACIA CEGOW C3 |

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

innuch ceadw lub zerwizawania

przurzadu. Kontunuowaé?

[0
EH ]

4 ¥ llybierz

N Zewrzdjprzewademn
= E gniazdaHiE.
e Zatéz cegina
= o przewdad.
r o0 Macignij
ibraoet
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2.2.8 YcTaHOBKa IIpee/ioB

= Wlaczone
Wylaczone

MUcnonbsya knasnwn A n ¥, bibepute BKAKOYUTL UK
BbIK/IIOYMTb Npeaenbl.

Haatmnem knasuwum ENTER noatesepanuTte Bbibop.

MpumeyaHue:
MoapobHoe onucaHne NPOBOAMMOM U3MEPUTENEM ANATHOCTUKM C UCNO/Ib30BaHUEM IMMUTOB,
HaxoauTcAa B pasgene 3.1.

2.3 YcraHOBKM NpuGOpa

Onuus YcTaHOBKM Npubopa coaep:KUT crenytoLme NyHKTbI:

e KOHTpacTHOCTb gucnes

e [loacBeTKa gucnnen

e ABTOMATUYECKOE BbIKAOYEHME
e [laTta v Bpems

e CurHanbl HaXaTtua Knasumw

e 3aBO/ACKME HACTPOMKM

e O6HoBneHue MO

e becnpoBogHoe coeanHeHue

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

& &) & e

EoHTpacTHoOCTE AMcnaeA

1:* EviEop PeaakTHpOEaTE

Q Mcnonb3ya knasuiumn 4, 1 A, ¥ BbI6epUTE HY>KHbIN MYHKT.
ENTER

Q Q Haxxmute ENTER on4 Bxo4a 1 pegakTMpOBaHUA

Q BbIOpaHHOro NyHKTa.

11



2.3.1 KoHTpacTHOCTB AUCILIEs

@

@ 6 ¥
IO

2.3.2 IloacBeTKa Auciesa

Ustawieniamiernika

) KONTRAST LCD |
168% 5E%
26% [ 7o
e e
4% 9%
SE% 1685

1:> lubicrz  [EATER

BbibepuTe ypoBEHb KOHTPACTHOCTU KNaBuwamu 4, 1 A,
V. MNoprteepamnTe Bblbop HaxkaTnem knasuwm ENTER.

YcTaHoOBAEHHOE 3HaYeHWe 3a4aeT BPpeMA 40 MOMEHTa aBTOMATUYECKOro BblKatoueHna noacseTku: 30 c,

60 ¢ M PyHKUMA BbIKIIOYEHA.

@

tlamie LCO

PODSLIETLANIE LCO

= Lawsze
38s
B60s

Ncnonb3ys kKnasuwn A, ¥ BbibepuTe Bpems 40
aBTOMATMYECKOTrO BbIK/IIOYEHMA NOACBETKU, noaTBepaAnuTe
BbIOOp HarkaTvem Knasuwm ENTER.

2.3.3 ABTOMaTH4YecKkoe BhIKJII0UEeHHe

YcTaHOBKa BpeMeHU 40 MOMEHTa aBTOMATUYECKOTrO BbIKAOYEHUA HENCMONb3YEMOro an6opa.

@

12

Ustawienia miernika

g@ AUTOMATYCZHE WYERCZAMNIE |

[# AUTO-OFF wutaczony
5 mirt

15 mirut

S8 minut

58 mirut

: Lighierz Akceptuj Ligjd#




. ‘ Mcnonbsya Knasuwmn A, ¥ gbibepute Bpemsa 40
ENTER

aBTOMATMYECKOTO BbIK/OYEHUA NUTaHUA npmbopa,
@ noaTteepauTe Bblbop HaxkaTnem knasuwm ENTER.
2.3.4 laTa u BpeMA

@ TP————-y—
) Fol @l (&)

& & & e

KOHTPacTHOCTD AHMCrNea
ry _
4 ¥ Bribop *elakTHpOEaTE [E20] B

@ ‘ ‘, Ncnonb3ys Knasuwu 4 P, Bbibepute BeANYMHY ANA
ENTER

n3meHeHua (4eHb, Mecsal, rod, 4ac, MMHyTa). YcTaHoBUTe

3HAYeHMe Knasmwamm A v,

Q Mocne BbINONHEHUA HEODXOAMMbBIX HACTPOEK HaXKMUTE
Knasumwy ENTER.

2.3.5 3ByKH K/JIaBHMII

@ T D2WIEKT KLAWISZY |

= Wiaczone
Wytaczone

®

Mcnonb3ya Knasmuwu 4,} BK/TIOYUTE NN BbIKNTHOYNTE

V} om
Q Q @ 3BYKOBOW CUTHAN MPU HAXaTWUM Ha KNaBULLN.

NpumeyaHue:
BbIKktOUEeHWe He pacnpoCTpaHAETCA Ha 3BYKOBble Npeaynpexjatowme curdansl: U>440 B, U>50V,
Rbeep, PE!, KoTopble OCTaloTCs aKTUBHbIMM BCE BpeMs.

13



2.3.6 3aBoACKHME HACTPOUKHU

@

CZy przywrdcié
ustawienia fabruczrne?

©)

W & [na Bo3BpaTa K 3aBOACKMM HACTPOIMKam (HacTpomKkam no
yMon4aHuto), Bbibepute OA Knasuwamm 4P 1 Haxxmute
Q Q knasuwy ENTER.

2.3.7 O6HoBJeHue I[10

BHUMaHue &

®yHKUMA NpegHa3HaYeHa TO/IbKO ANA ONbITHbIX NOJb30BaTesNel, CBO60AHO Bragetowmx
KOMMbIOTEPHOWU TEXHUKOMN.

FapaHTMA He pacnpoCcTpaHAETCA Ha HEMCNPaABHOCTU Npubopa, BO3HUKLLUKE B pe3y/ibTaTe
HenpPaBU/IbHOIO UCMNOJIb30BaHUA AaHHOWU GYyHKLUMN.

BHumaHue &
MNepep Hayanom o6HoBNEeHUA MO, 3ameHUTe UK 3apaauTe aKKymynaTopbl. Bo Bpemsa o6HoBneHus
MO He BbiKAIOYANTE U3MEpPUTENb U He OTKAIOUANTe Kabenb AnA nepeaayun AaHHbIX.

Mepen ob6HOBAEHMEM NpOrpamMmmbl, ckavaiTe MO (NporpammHoe obecnedyeHue) c calita pa3paboTumka
(www.sonel.pl) nnmn oduumanbHoro npeacraBuTens (Www.sonel.ru), yCTaHOBUTE €ro Ha KOMMbIOTEP U
NOAKNOYMTE U3MEPUTESb K KOMMbIOTEPY.

Mocne Bbibopa B MeHto nsmeputens pexkmuma O6HoBneHue MO, cnenyinte MHCTPYKUMAM NPOrPaMMbl.

2.3.8 BecnpoBogHOe cOeUHEHHE

@ Ustawienia miernika

(]  KOMUNIKACIA BEZPRZEWODOUA |

= Wiaczone
Wvylaczone

- .
- Wubierz

14



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

BblbOp HarkaTMem Knasuwm ENTER.

@ BbIK/1lOYEHUE 66CI'IpOBOﬂ,HOI'O coegnHeHuA, noaTrsepanTe

2.4 BbIGOp A3BIKA

@

. ‘ Mcnonb3ya Knasuium A, ¥ gbibepute BKAKOYEHME NN
ENTER

o~ EbIEOP AZbIKA |
polski Eesky
enalish ezpanol
Deutsch shAnAIEE
tarkee romans
[# pyockui

@ 6 ¥
0‘0 @

2.5 HUHPpopmanus 06 U3roTOBUTEJIE

HaxkmuTte Knasmwy ENTER.

Sonel 5.A8.
llakulzskiego 11
58-108 Swidnica
. sonel.pl
sonelEsonelpl
+48 74 85 23 260

3 3JkcnayaTtauusa npuoopa

MpumeyaHua:

e B c/lyyae NpoA0/IKUTENbHOMO M3MEPEHUA, HA SKpaHe 0TOBPaXKaeTcA MHAMKATOP BbINOJAHEHUS.
e Cnefyet BHUMATENbHO U3YYUTb COAEPKAHME STOM rNaBbl, MOTOMY YTO OHa OMMUCLIBAET
N3MepUTE/IbHbIE CUCTEMbI, CMOCOObI BbIMOJIHEHUA U3MEPEHMIA U OCHOBHbIE NPaBwuaa ANs

MHTepnpeTaunn pesyabTaTos.

e PesynbTaT nocnegHero UsMmepeHma CoOXpaHAeTca 40 TeX Nop, NOKa He HAaYHeTCA caeaytolLee

Ncnonb3ysa Knasuwwn 4,0 1 A,V bibepuTte HyXHbIl A3bIK,

namepeHne, NAMeHATCA NapaMeTpbl UISMeEPEHNA, USMEHUTCA pPeXNUM U3IMePEHNA MPU NOBOPOTE

nepekoyaTena Uan BblKAYaT usmepuTesb. [MoKasaHWA OCTaHYTCA Ha 3KpaHe B TeyeHue 20
CeKyHA. [Ana Toro 4ytobbl BbI3BaTb UX BHOBb, HaxkKmuTe Knasuily ENTER.

15



BHUMAHUE A
Bo Bpems nsmepeHuii (netas KOpoTkoro sambikaHusA, Y30) 3anpeLyaerca npruKkacaTbea K
3a3eMJ/IEHHbIM M OTKPbITbIM 3/1IEMEHTAM UCNbITYEeMOli 3/1eKTPOYCTaHOBKM.

BHUMAHUE A
Bo Bpemsa namepeHua 3anpeLLeHo MU3MeHATb NON0XKeHNe nepekntoyaTena AMana3soHoB, TaK Kak 3To
MOXKeT NPUBECTU K NoBpexAeHUIo npubopa u cTaTb ONacHbIM ANA NoNb3oBaTens.

3.1 OuneHkKa noJiy4eHHbIX pe3y/ibTaTOB

MN3mepuTenb MOXKET OLLeHUTb, HAXOAUTCA /1N pe3y/ibTaT USMEPEHUs A/1A BblIOPaHHOIO 3aWMTHOrO
YCTPOMCTBA B AOMNYCTUMbIX TPaHNLAX UM NpeaesbHbIX 3HayeHuAxX. [1a 3Toro Heo6xo4MMO YCTaHOBUTb
NIMIMUT, TO €CTb MAKCUMA/IbHOE UM MMHUMA/IbHOE 3HAYEHWNE, KOTOPOE He A0/IKEH NPEBbICUTL
pe3ynbTaTt. 3TO BO3MOKHO A1 BCEX U3MEPUTENbHbIX GYHKUUIA, Kpome namepeHnii Y30, ana KoTopbix
OrpaHNYeHMA YCTaHOBEHbI M MOCTOAHHO BK/IKOYEHbI PErUCTPAaTOPOM. [ANAa n3mepeHna cConpoTnBIeHNn
M3015UMN N OCBELLLEHMA, NPEeaeNOM ABAAETCA MUHMMA/IbHOE 3HAYEHUE, 418 U3SMEPEHMA NOJIHOIO
conpoTtneaneHnAa NeTim KOPOTKOro 3amMblKaHUA, CONPOTUBEHNA 3a3eM/1IeHNA, a TaKXKe CONMPOoTUBIEHNA
33LUUTHOIO NPOBOAHMKA — MAaKCMMa/lbHOE 3HaYeHue.

Mpeaenbl BKNOYAOTCA B I1aBHOM MeHto (pasaen 2.2.8). MNpu ycTaHOBAEHHbIX Npeaenax, B NpaBom
BEPXHEM Yy Ancnaes oTobparKaloTca CUMBO/IbI, UMeloLWMe cleaytolme 3HaYeH s :

- npanmbelﬁ pe3ynbTar, HaXOAﬂU.LMVICFI B rpaHnuUax HadHa4YeHHbIX Npeaenos.
B - HEBeprlﬁ pe3ynbTar, BleOLI,FILLI,VIVI 3a rpaHuULbl, onpeaesieHHble npeaenom.

0 — OTCYTCTBME BO3MOMKHOCTUN OLLEHWUTb NPABUALHOCTb pe3y/bTaTta; 3TOT CUMBO OTOGpakaeTcs B
YaCTHOCTM, KOrAa pesy/ibTaTa elle HeT, HanpumMep: BO BPeMA NPoBeAeHMA USMEPEHUA UK KOr4a elle
He 6b1/10 NPOBeAEHO HW OAHO U3MEPEHMUE.

Cnocob ycTaHOBKM Npeaenos (AMMMTOB) ONMUCbIBAEeTCA B r1aBax, NOCBALLEHHbIX AaHHbIM U3MEPEHUAM.
Cneayet OTMETUTD, YTO AJ/1A NET/IM KOPOTKOro 3amblKaHWUA Npeaes onpeaensieTca KOCBEHHbIM NyTeMm,
BbIBOPOM COOTBETCTBYIOLLLErNO aBTOMATUYECKOrO BbIK/OYaTeNA, A1 KOTOPOro BbiBEAEHbI CTaHAAPTHbIE
npegenbHble 3HaYeHus.

3.2 I/ISMepel-me HAIIPpAKEHHUA ICPEMEHHOTI0 TOKA U YaCTOTbI CETH

MPI-530 namepnaeT 1 0Tob6parKaeT HaNpAXKeHWe NeEPEMEHHOIO TOKa M YacTOTy CETU BO BCEX peKMmax

U
L

p
n3MepeHua 3a uckndeHmem Rg, Ry, Rt200mA, Riso - Kabenb. [1ns penMmos ‘”tﬁ;’f}" n Risp oTOBpaxkaeTca
TONbKO HanpsKeHue. HanpsarkeHrne nsmepsaeTca Npu YacToTe CeTU, HaxogAalwencs B gmanasoHe 45..65 Iy,
KaK UCTMHHOE cpeaHeKBaapaTUUHoe 3HadeHure (TrueRMS). Ecam yacToTa M3amepsiemMoro Toka HaxoamTca

3a npeaenamu yKasaHHOro AnanasoHa, BMecTo 3HauyeHMA 0TobparkaeTcs COOTBETCTBYOLLEee coobLeHme:
f<45 Ty nnun £>65 Ty. Tonbko ana GyHKUM Uy, Zinit, Urpelipe U LOGGER ans BbibpaHHOro pexuma

TonbKo U, HanpsKeHMe oTobparkaeTca Kak OCHOBHOW pe3yabTaT uamepeHus. MameputenbHble nposoaa

HeO6XOﬂ,MMO NOAKNHOYaTb B COOTBETCTBUU C 3a4aHHbIM PEXMUMOM U3MEPEHUA.
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3.3 KoHTpoOJIb NPaBUJIBHOCTHU NOAK/IIOYEHUA 3aLUTHOrO NpoBogHuKa PE

L1
L2
= ¢
:
l b "

lub

MogKntouMTE U3MEPUTENb COTNIACHO CXEME NPEACTaBNEHHON HA PUCYHKE, NMPUAOXKMUTE Nanew, K
3NeKTpoAy NPUKOCHOBEHUSA Ha 1 ceKyHay. Ecnm Ha PE npoBogHuKe 6yaeT 0bHapyKeHOo HanpAXKeHue, Ha
ancnnee otobpasuntca coobuweHne PE! (owmnbKka nogkntoueHmns, nposog PE noakntoueH K pasHomy
nposoay). laHHoe cooblieHme ByaeT CoONPoBOXKAATLCA NPOAONKNUTENbHBIM 3BYKOBbIM CUFHAIOM.
JaHHaa GyHKLMA aKTUBHA BO BCEX PEXMMAX, CBA3AHHbIX C U3MepeHMem napameTtpos Y30 u netam
KOPOTKOro 3aMblKaHUA.

BHUMAHUE A
Mocne o6HapykeHUa hpasHOro HanPAXKeHUA Ha 3aWnTHOM npoBoge PE cneayet Hemea/leHHO
npepeaTtb U3MepeHue 1 YCTPaHUTb BO3HUKLLIYIO Npobnemy.

MpumevaHue:

e Cnepyet ybegmTbCa, YTO B MOMEHT U3MEPEHMA Bbl CTOUTE Ha HEM30/IMPOBAHHOM NOAY, B
NPOTUBHOM C/ly4ae pe3y/bTaT MPOBEPKM MOKET ObITb HEMPABU/IbHbIM.
e [lopor curHanmsaumm NpeBbILEHNA 4ONYCTMMOrO HanpaXeHuAa Ha nposoge PE coctasnaet 50B.

3.4 H3MepeHMe MapaMeTPOB MNET/IU KOPOTKOI'O 3aMbIKaHUS

BHUMAHMUE! A

Ecnu B npoBepaemoi uenu umetrotca andpdepeHuymanbHbie BbikaovaTenu Y30, To Ha Bpems
M3MepeHUA NOJIHOro CONPOTUB/IEHUA LieNu UX cnegyet 060iMTH (3aWYHTUPOBaTb) NPYU NOMOLLM
mocToB (0680A0B). HY»KHO MOMHUTb, YTO TaKUM 06Pa3OM BHOCATCA U3MEHEHUA B U3MEPAEMYIO Lienb
1 pe3ynbTaTbl MOryT HEMHOIO OT/IMYATbCA OT A,EeCTBUTENbHOCTM.

Kaxabiii pa3 nocne usmepeHwmii, cnegyet yaanutb U3 LLenu Bce USMeHEeHUsA, NPoBeeHHble HA BpemsA
U3mMepeHuii, u npoBepuTb paboty BbikatouaTena Y30.

Mpeabigyliee 3ameyaHme He KacaeTca 3amMmepoB NOJIHOFO CONPOTUB/IEHUA NeT/IU NPU UCNO/Ib30BaHUU
¢yHKuun Z, o RCD|.

3.4.1 U3MepeHUe NapaMeTPOB NET/IU KOPOTKOro 3aMbIKaHuA B nenu L-N wim L-L

@

Gon mmo 5,

YcTaHOBWTE NMOBOPOTHbIN NepeKNtoHaTe b B PEXUM Z.

N,L-L/UL-N,L-L-

&
]
e
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=0 ANHHA TIPOBOAHHKA L |
® L=1,2m
L=5m
L=18m
L=20m

NAPAMETPb SALMTH 1

THN In t Mpeaen
® ® ® ®
[ B [ 18R |[@@35c || 2/32 |

® ® | @ @

Haxkmute Knasmwy F1|MPOBOJ), ecnn HeobxoamMmo

WU3MEHUTb ANHY (ba3Horo) nposoaHUKa L.

Knasnwamn & 1 ¥ ycTaHOBUTE HEOBXOANMYIO ANNHY
n noaTeepamTe Bblbop HarkaTuem Knasuwm ENTER

HaskmuTe Knasmwy F2 ANA HACTPOWKM
napameTpoB 3aLmTbl.

Knasuwamun 4, 1 A,V ycTaHOBUTE NapameTpbl
3aWwmThl U HaXkKmuTe Knasmwy ENTER

Ha npuBeageHHOM Bblle 3KpaHe CUMBOJ1bl O3HAYaloT:

TWUM — TN aBTOMATUYECKOTrO BbIKAtOYaTeNSA;
Iy — HOMUHaNbHBIN TOK;

t — Bpems cpabaTbiBaHUA;

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

- |, Kak B Tabanuax ctaHaapTa);

I, — TOK, obecneumBaloWwmin aBToMaTn4yeckoe cpabaTtbiBaHWE 3aLWMUTHOrO YCTPOICTBA B Tpebyemoe Bpems,

onpegenAaeTca aBToMaTU4eCKM Ha OCHOBE 3aaHHbIX NapaMeTpOB 3aLlUTbI.

@ ¥

B
0:@

18

Haxkmute Knasuwy F3 l,__| ana Bbibopa HanpaxeHua
ONA pacyeTa OXKMOAEeMOro TOKa KOPOTKOro 3amMblKaHuWA
lx— HOMKMHanbHOoe U, nam namepeHHoe U,.

Knasvwamn A v W ycTaHOBUTE Heobxoanmoe
HanpaxeHue n Haxkmute Knasuwy ENTER



ZL-pE, UL-PE 24
I

L7 METOA PACYETA I [

@ I(Un)
I{Uo)

- g— %] Boiso
. Bribop NprMEHUTD Brixoa

@ MoakntoumTte U3MepuTenb CoOrnacHO CXxeme Ha cneayrowem pUucyHKe:

a) gna usmepeHua B uenu L-N nau

6) ana nsmepenHus B uenm L-L

il

Zp-ta-Le UL-noL-L
Gotouy!

U-n=228,5V

L=1.2m  M=L1.2m
Pomiar

[FRZEWSD | [ ==— ][ 1« ][ FOMOC

ZL-ta-Ls UL-roL-L

=@.2430
=@, 2E830
=228.0V

Z1-v=0,8750 “5@,8Hz

Iz=120.8R In=263A

L=1.2m H=1.2m
Fomiar lWhyidz Wpisz

Mpnbop rotoB K U3MEPEHUIo

Ona Hayana namepeHma Haxkmumrte Knasmwy START

PesynbTaTbl U3MeEPEHUSA:
Z, n— OCHOBHOW pe3ynbTaT

I,— ToK, obecneymBaoLWMit aBTOMaTUYECKOE
cpabaTbiBaHME BbIOPAHHOIMO 3aLLMUTHOIO
YCTPOICTBA 3a Tpebyemoe Bpems

l— O)KI/I,CI,aeMbIﬁ TOK KOPOTKOTO 3aMblKaHUA

R, X, U.n, f — gONonHUTENbHBIE pEe3ynbTaThl.

L Pe3yanaT ocTaeTca Ha aucnnee B TedeHue 20 CEeKyHA,.

e [1nAa ero NnOBTOPHOrO BbI30Ba HaxkmuTe Knasmwy ENTER.
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Bo3MoXKHble COOGLLI,EHVIFI, 0To6pa>KaeMb|e Ha aucnnee:

roToBO! N3mepuTenb rotoB K USMepPeHUAM.
L-N! HanpsaxeHue Uy HaxogmnTca 3a npegenamm 4onycTMmoro AnanasoHa.
L-PE! HanpsaxeHue U _pe HAXO4MTCA 3a Npegenamm gonycTMmoro gmanasoHa.

HanpaxeHune Uy.pe Ha pa3bemax npesbiwaeT 4onyctumoe 3HavyeHue 50

N-PE!
B.
da3a nogkntoyeHa K pasbemy N Bmecto L (Hanpumep, L u N 3ameHeHb!
£F LN o
MeCTamM B CETEBOI po3eTKe)
(C——=} MpeBblWeH TeMMNepaTypHbIi AMana3oH (neperpes npubopa)
i YacToTa ceTn HaxogmMTca 3a Npegenamm 4onycTMMOro AManasoHa

45...65 Iy,

OwwnbKa nsmepeHua | HeBO3MOKHO O0TO6PA3UTL NPABU/IbHBIV PE3YNbTAT U3MEPEHUA

Netna K3 otcytctByet! | O6patuTech B CEPBUCHDLIN LLEHTP

Het U_y! OT1cyTcTByeT Hanpa*keHue U,y nepes 0CHOBHbIM N3MEpPEHNEM

U>500 V! n

o Ha NU3MEPUTENDbHbLIX KNeMMax nepea namepeHmem HanpAaKeHme
npoAOo/IKUTENTbHbLIN

. npesbiwaet 500 B.
3BYKOBOW CUrHan

LIMIT CAVLWKOM HM3KOE 3HaYeHMe 0XKMAaEeMOro TOKa KOPOTKOIo 3aMblKaHUA
lx yCTaHOBNEHHOrO ANA 3alWMTbl U BpeMeHu ee cpabaTbiBaHus.

MpumeyaHua:
Pe3ynbTaT MOXHO 3anucaTh B NamATb (cM. pasgen 4.2).

BbinonHeHWe 60bLIOro Konyecrsa M3MepeHMl71 B KOPOTKME NMPOMEKYTKMN BPpEMEHU NPUBOAUT K TOMY,
YTO B Uameputesie BblaenaeTca 60nbLIOE KOIMYecTBO Tenna. B cBsAsm ¢ atum Kopnyc npmﬁopa MOXeT
HarpeTtbCA. oT1o0 HOpMa/JibHOE ABNEHUNE N U3SMEPUTENIb UMEET 3alUUTY OT Neperpesa.

MWHUManNbHbLIN MHTepBan MeXay nocnenoBaTes/ibHbIMU N3MEPEHUAMM COCTaBAAERT 5 CeKYHA,

3TO KOHTPOAIMPYETCA U3MepuTeNem, NoaBaeHNe Ha aucnaee Hagnucu FOTOBO! coobuaeT o
BO3MOXHOCTM BbIMNO/IHEHUA CNEAYOWEro n3mepeHus. [Jo Tex Nop NOKa He BbICBETUTCA 3Ta HAAMUCD,
N3MepuTeb He NO3BOJIAET BbIMOHATL M3MEPEHMUS.
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3.4.2 U3MepeHHe IapaMeTPOB NETJIU KOPOTKOro 3aMbiKaHuA B uenu L-PE

@

YcTaHOBMTE NMOBOPOTHbIN NepeKaoHaTesib PeXXMMOB
paboTbl B nonoskeHue Z, pe/Uppe.

@ Haxkmute kKnasmwy F1|[MPOBOA|, ecnn HeobxoamMmo

N3MEHMWTb ANNHY NPOBOAHMKaA L.

Knasuwamn & n ¥ ycraHoBUTE HEOBXOANMMYIO ONUHY
nposoga v HaxxmuTe Knasmwy ENTER.

®

3aWnThbI.
n‘

@ Mogkntoumnte NU3MEPUTENb COrNacHO CXeme Ha cneayrowem pUCcyHke:

N HaxmuTe Knasuwy ENTER

U3mepeHune B uenu L-PE

m
=
mekk
z

7
|||—

HaskmuTe knasmwy F2 AR HAaCTPOVKM NapamMeTpoB

Knasuwamn 4, n A, ¥ ycTaHOBMTE NAapameTpbl 3alLmTbl

MpoBepKa 3GPEKTUBHOCTM 3aLUMTLI OT NOPANKEHMA TOKOM Yepes KopMyc yCTPOMCTBa B cayyae: a) cetn TN

b) cetm TT
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ZL-pE, UL-PE
FoToeo! £=58,8Iy

U-re=237,5B 7=

Mpnbop roToB K U3MEPEHNIO

L=1,2m | PE=1,24
HzmM-ne
[ mroeod | [ ==—]|

Ik

START
Ona Hayana nsmepeHua Haxkmute knasmwy START

@ 2L-pE, Uiore S48 Pesy/ibTaTbl U3MepeHus:
FoToeo! IS8 & B1EA .
B =3,8170 Z,.pe — OCHOBHOW pe3ynbTat
KL =8,1890
UL-pes238,1B .
2 -re=0,.824Q i =saoru I,— Tok, obecneumnBaroLmii aBTOMaTUYECKOE

13=128,0A Ix=279A cpabaTbiBaHMe BbI6BPaHHOIO 3aLMTHOIO YCTPOMCTBA 33
2613.19.16
(847 Tpebyemoe Bpems

L=1,2m | PE=1,2M
HaM-ue Brixoa 3anucaTb
[nPoeoA || —==-] I || nomoub |

l— O)KMLI,&EMbIﬁ TOK KOPOTKOTI0o 3aMblKaHUA

R, X, ULpg, f— AONONHUTENBHbIE pe3ynbTaThl.

e Pe3ynbTaTt OCTaeTca Ha aucnnee B TedeHune 20 cekyHA,
e [1nA ero NnoBTOPHOro Bbi30Ba Ha*kmute Knasnwy ENTER.

MpumeyvarHua:

e Bonpocbl, cBA3AHHbIE C UIBMEPEHUAMM, A TaKKe COOBLLEHMA HA AWUCNAEE aHANOTUYHbI YKa3aHHbIM
npu namepenmu B Lenax L-N naum L-L.

3.4.3 U3MepeHHe napaMeTPOB NETJIU KOPOTKOro 3aMblKkaHuA B nenu L-PE ¢ Y30

@

Bl am .. YCTaHOBUTE MOBOPOTHbIN NEepeKNtoYaTeb PEXKMMOB
Ll

paboTbl B NONOMKEHME Zy.pg rep
Ry

2™

.
-g' - Im

@

HaxkmuTte Knasuuwy F1 MPOBO/A,, echn Heobxoanumo

U3MEHUTb 4JINHY NPOBOAHMKA L.

®

Knasuwamu & n ¥ ycTaHOBUTE HEOOXOAUMYIO ANNHY
nposoAa u HaxkmuTte Kknasuwy ENTER.
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@ . . HaxmuTe knasuwy F2 ANA HaCTPOWKM
ER

napamMeTpoB 3allUThbl.

L T
F2
‘ ' ‘ Knasuwamun 4, 1 A,V ycTaHOBUTE NapameTpbl

3aWmThl M HaxkKmuTe Knasmwy ENTER

@ MoaKnounTe M3MEPUTENL COMNACHO CXEME O4HOTO U3 PUCYHKOB.

MpumeyaHusa:

e MaKcumanbHoe Bpemsa n3mepeHus He npesbliwaeT 32 cekyHAbl. U3mepeHne MoxeT 6bITb
npepBaHoO HaxaTmem Knasmwu ESC.

e B uenax c yctaHoBNeHHbIMU AnddepeHLManbHbIMM aBTOMATUYECKMMMU BbIK/IOYaTENAMM Ha
HOMMHabHbIN TOK 30 MA BO3MOHbI CUTYyaLMU, KOTAA CYMMAPHbIN TOK YTEUKN U
N3mMepuTeNbHbIN TOK Nprubopa npuseayT K cpabatbiaHuio Y30. na npoBeaeHUA n3mepeHus
6e3 cpabatbiBaHMA Y30 HEOHX0AMMO YMEHbBLLUTL TOK YTEUYKM NPOBEPAEMON CeTU (Hanpumep,
OTK/IIOUYMB YaCTb NOTPebUTENEN EKTPOIHEPTUM).

e OcTa/ibHble BOMPOCHI, CBA3aHHbIE C USMEPEHUAMMU U COOBLLEHMA HA AMCNIee aHaNOMNYHbI
ONUCaHHbIM A8 n3mepeHunin B uenu L-PE.

e [laHHaa GyHKUMA NpefHa3HaveHa ana anddepeHUnanbHbIX aBTOMATUYECKUX BbIKAOYaTeen ¢
HOMMUHA/IbHbIM TOKOM 2 30 MA.

3.4.4 OxupaeMblil TOK KOPOTKOT0 3aMbIKaHUS

Mpunbop Bcerga nsmepseT NoHOe CONPOTUBAEHME (MMNedaHc) Zs, a 0TobpaKkaemMblil TOK KOPOTKOTo
3aMblIKaHMA paccumTbIBaeTCs no gopmyne:

roe: Zs — U3MepeHHoe noJsiHoe conpoTusieHne, U — HanpaxeHue, 3aBucalliee OT YCTaHOBKU KiasuLiei
I, B COOTBETCTBMM C NpUBELEHHOM HUKe Tabanuen:

YcTaHoBsKa 8 MEHIO HanpsaxeHue
Ik(Un) U= Un
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U=UypnaUy< U,

I(U
HUo) U=U,ansUy2 U,

roe: U, — HOMUHaNbHOE HanpaXeHue aneKTpmuyeckomn cetn, Uy— HanpsaskeHue, nsmepeHHoe npubopom.

Ha ocHoBe BbI6paHHOro HOMWHa/IbHOTO HanpsaxKeHua U, (NyHKT 2.2.1) npnbop aBTOMaTUYECKU
pacno3HaeT nsmepeHune $GasHoOro MAN IMHEMHOTO HANPAXEHWUA M YYUTbIBAET 3TO B pacyeTax.

B cnyyae, Korga nsmepeHHoOe HanpsaXKeHne CetTn HaxoaMTcA 3a npegenamm 4onycTMmoro Ananasoxa,
n3mepuTtesib He CMOXKET onpeaesinTb NnpasnibHoe HOMUHA/IbHOE HanpAXeHune ANA pacyeTa TOKa
KOPOTKOro 3amMmbliKaHUA. B aTom cnydae, BMeCTO 3Ha4€eHUMA TOKA KOPOTKOro 3amMblKaHUA, OTO6pa)KaI-OTCF|

rOpM30OHTaNbHbIE NPOYEPKU. Ha PUCYHKE HUKE NpeacTaBieHbl AMana3oHbl HANPAXKEHUN, ANA KOTOPbIX
pPaccYMUTbIBAETCA TOK KOPOTKOIO 3aMblKaHWS.

JHanasoH HENRAKEHK A, ANA KOTOROTD BRINOAHASTCA
M3MEREHME NONHOMD COMPOTHENEHMA [MMNELAHCE)

g MBgmq g 190 g 440
Uiy | i
T
I o

20103 11|5 V127 qe0 200 2o
1| o

u=1135 0 e
T T v T L
A4 I'.
yopy 99 \'. 1? 1490 108 22% W w0 B
e — =
Q9 \\ 102 220 22 % Y \ ME 490
U= 5 i \\I. 3 2 Eﬂ?lj 2901 ]
T 1 % F I | il
230 :
u=pa 92 \\ /3:'? | 253 , fa60 400 440 |[E]
I 1 =
1 D
1 240 I|
e \I'. 216 254 .- / T3 _ 45 40 | [p|
| | L | ~
i,
W2 W
JIWanasaH HanpaseHwa U ana JanasaoH Hanp AkeHa U ANA koToporo
KOTORO M PACCHMTEIBRETCA TOK PACCYHTEIEAETCA TOK KOPOTHOM 3aMEIKSHW A

KQROTEQM 38mMbIKaHMA
3.5 H3mepeHHe COPOTUBIEHMUA 3a3eM/IAIOLUIMX YCTPOUCTB
3.5.1 U3mepeHue cONPOTUBJIEHNU 3a3eMJIeHHsI MeTOA0M 3P

OCHOBHbIM BUA0M U3MEPEHMUS CONPOTUBIEHNA 3a3eMAIOLLMX YCTPOMCTB ABASETCA 3-X NPOBOAHbIA
MeToA, U3MepeHUs.

® o,

OTcoeanHuTe nposepAaemoe 3asemneHne \ )
OT 3a3eMNALWnNX YCTpOVICTB obbekKTa. = =
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I'Ip-:u EEPASMOE 3R3eMNEHHE

YCcTaHOBMTE TOKOBbIN 30HA, M NOAKAOUNTE K pasbemy H nameputens.

YcTaHoBUTE I'IOTeHLI,VIaI'IbeIﬁ 30HA N NOAKNTIOYNUTE K pa3bemMy S nameputena.

MoagkntounTte namepaemoe 3Y K pasbvemy E nusmepurtena.

Cobntogaiite 04HONNHENHOCTb YCTaHaBIMBAEMbIX 30HA0B.

YCcTaHOBMTE NOBOPOTHbIN NepeK/oyaTe b PeXxumos
paboTbl B nosioxkeHue Rg

Haxkmute Knasuwy F2 AnA Bblbopa meToaa

n3MepeHus.

POTHUENSHA 18:3°

= BHEOP METOARMAMEPEHHA |

= sp

4P
PQ,
Qe

ConpoTHENEHKWE YAENbHOS

Knasuwamn A n ¥ ycraHosute metog 3P 1 noarsepante
BblOOp HarkaTvem Knasuwm ENTER.

HaxmuTe knasuwy F1 | Un | ana sbibopa 3HaueHus
M3MePUTENIbHOTO HanNPAXeHa

= 29V
S8V

: lyhierz Akceptu) blyjdz
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ConpoTHENEHWE

@ MAKCMHANBHOE SHAYUEHHE

AEIEEEBEEEELE

(T | T

ANHSaTE =

ConpoTHENEHWE

@ MAKCHHANEHOE SHAYEHHE |

2,508

[EEEEIBEEEELE
| 0 |

MNoTosal

Re=-- S

MAKC=2,380
EHEE =S Un=235E
Hat-1e

Un | [ PE®HM ][ NFERER ][ nomouk |

Knasuwammna n ¥ yctaHoBUTe Tpebyemoe
3HaYeHWEe U3MEPUTEIbHOTO HanpsXKeHna u
noaTesepAmnTe BbI6OP HaXKAaTUEM KAaBULLIN
ENTER.

HaxmuTe Knasuwy F3 ana

YCTaHOBKU IMMUTA (MaKCMManbHOTo
COMPOTUBNEHUSA).

Ucnonbays knasuwu €, » 1 ENTER Bsegute
3HaYeHVe CONPOTUBNEHUA.

Knasuwamun 4> 1 &, ¥ 1 ENTER BbiGepute
eIMHULbI PAa3MEPHOCTM.

Haxkmute knasuwy F4 | OK | ana
NoOATBEPKAEHMUA.

Mpubop rotTos K U3IMEpPeHUio.

Ha aucnnee MoOXKHO cuMTaThb 3HaYeHUe
Hanps)eHna nomex Uy Ha M3mepsemom
obbeKTe.



@ ‘ Haxkmute knasumwy START, 4to6bl HavaTb
nsmepeHue.

ConpoTUENSHK
FoToeo!

Pe3ynbTaTbl nU3mepeHuA.

ConpoTtmaeHne TOKOBOro 30HAA

ConpoTneneHre NOTEHUMaNbHOIO 30HAA
HAKC=2,560 20131015
BHEE®S
HamM-ne
[ un ][ PEMMM | [ nPEREN |[ nomowb |

JononHutenbHas NOrpeLwHoCTb, 3aBUCALLAA

E i 3anncaTe

OT CONpOTUBIEHNA N3MEPUTE/IbHbBIX 30HA0B

e PesynbtaT ocTaeTcA Ha gucnaee B TedeHne 20 CeKkyHa,
e [1nAa ero NnOBTOPHOrO Bbi30Ba HaxkmuTe Knasmwy ENTER.

@ HE MNoBTOpUTE M3MepeHue (cornacHo nyHKTam 2, 11 1 12) nepemewyan
S.

I'IOTEHLI,M3!'IbeIl71 30HA K 1 OT 3Y Ha HECKOIbKO METpPOB.

Ecnu pesynbtatbl R oTiMyatoTcs 6onee yem Ha 3%, TO He0H6X0AMMO
YBEANUYUTb PACCTOAHME MEXKAY TOKOBbIM 30HAOM U 3Y 1 NOBTOPUTL
nsmepeHue.

BHUMAHUE

M3mepeHue conpoTUB/IEHMA BO3MOXKHO TOJIbKO B C/lydae, ec/in HanpsKeHne nomex He npesbllaeT
24B. MNpepen usmepeHna HanpaxKeHua nomex — 100B. HanpaxxeHue B AManasoHe cebiwe 50B
CUrHann3mupyeTca Kak onacHoe. He nogkatoyaiite npubop K o6bekTam, HanpAXXeHue Ha KOTOpbIX
npesbiwaer 100B.

Ocoboe BHMMaHue AO0J1KHO 6bITb yAeneHo Kavyectsy coeguHeHMnAa nccnengyemoro sasemantena c
U3mepuTenbHbIMU MPOBOAHMKAMW. MeCTO KOHTaKTa A0/XKHO 6bITb OYULLEHO OT KPACKWU, pPXKaB4YUHbI, U T.
n.

OcobeHHo 60/1blias ownbKa M3MepPeHNA BO3HUKAET, €C/IM U3MEPAETCA Maan Be/MUYMHA 3a3eMAIOLErO
YCTPOWCTBA 30HAAMM, KOTOPbIE MMEIOT CNAabblil KOHTAKT C FPYHTOM (TaKaa CUTyauus BO3HUKAET, eCcau
3a3emIUTeNb ABNAETCA XOPOLIMM NPOBOAHMKOM, B TO BPEMA KaK BEPXHWUIA YPOBEHb rPyHTa CyXOW U
MMeET M/IoXYH0 NMPOBOANMOCTb).

KOHTaKT nameputesibHbIX 30HA0B C FPYHTOM MOXKeT 6bITb YAydlWeH, Hanpumep, ysaa*XHeEHNEM BOAOVI
MeCTa, rae yCtaHOB/1EH 30HA B TPYHT nan I'IepeCTaHOBKOﬁ 30HAOa B Apyroe mecto NnoBepXHOCTU rpyHTa.

N3mepuTenbHbIN NPOBOA, A0/IKEH ObITh TaKKe MPOBEPEH: HET IN NOBPEXAEHUI U30NALMUN UK He
HapYyLEH /I KOHTAKT C K1EMMOWM 30HA4a, NOAK/IOUYEH 1N 33XKUM K U3MEPUTENbHOMY 30HAY, He pas3pyLUeH
/M KOPPO3WEN KOHTAKT.

B 60/blUMHCTBE CNly4aeB TOYHOCTb M3Mep8HMﬁ poctatoyHa. OgHako HYXXHO nNpeAacTaBiATb BEMNYUHY
OLLIM6KVI, BO3HMKaIOLIJ,eV1 B pe3y/ibTaTe UamepeHuA.
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Ecnu conpoTtusneHne H n S anektpoaos nnam ogHoro U3 HMx npesbiwaet 19,9 kKOm, To Ha gucnaee

noABUTCA COOTBETCTBYOLLEE COO6LLI,€HMG.

Bo3mosiHble COO6L(4€HUH, omo6pamaeMble Ha 3KpaHe usmepumenA:

Re>1,99 KQ MpeBbilWeH AManasoH U3MepeHuni
A HanpaxeHne Ha nameputenbHbIX pazbemax npesblwaet 24B, HO
U meHbLe 50B, nsmepeHne bnokupyertcs.
N

Un>50 V! npoaonskntensbHbin
TOHA/IbHbIN 3BYKOBOM CUIHAN

HanpaxeHne Ha nameputesbHbIX pazbemax npesbiwaet 50B.

wym!

CAULWKOM ManeHbKoe 3HaYeHMe OTHOLWEHMA CUTHaN/Wym (CAULLKOM
60/1bLLOM YpOBEHb NOMEX)

LIMIT!

MorpeLlHoCcTb U3-3a CONPOTMBAEHUA 3N1eKTpoaoB > 30% (ans pacyeTa
NorpewwHoCTM NPUHUMAIOTCA N3SMEPEHHbIE 3HAYEHUS).

O6pblIB B U3MEPUTENIbHOM LLENW UM CONPOTUBNEHUE U3MEPUTENBHOTO
30HA4a npesbliwaet 60 KOm

ConpotusneHue 3oHaa >50 KQ | ConpoTnBaeHme 30HA0B HaxoauTca B npegenax 50...60 KOm.

NPEPBAHO

N3mepeHue 6bIN0 NpepBaHo HaxKaTnem Knasuwm ESC

3.5.2 3MmepeHue CONPOTHRBIEHUA 3a3eMJI€eHUA MeTOA0M 4P

l'|(:_'Tbl[DEXI'IF)OBOLI,Hbll:/'l MeTOo/4 PeKOMEHAYETCA NPUMEHATL NPU N3MEPEHNAX CONPOTUBNEHNA 3a3eM/IeHNN

0OYeHb Ma/ibiXx 3Ha4YeHMn. OHa NO3BONSET UCKNOUYUTD BIMSIHUE CONPOTUBIEHNA U3MEPUTENbHbIX
NpPOBOLOB Ha pe3yabTaT. Mpu onpeaeneHnn yaebHOro CONPOTUBAEHUA TPYHTA PEKOMEHAYETCA
MCNO/1b30BaTb cneLmManbHyo GYHKUMIO A1a 3Toro namepeHusa (pasgen 3.5.5).

@

OTcoepuHuUTe NpoBepaemoe 3a3emseHne oT \ D
3a3eMAAIOLWMX YCTPONUCTB OBbEKTa.

©)

I

°®

i

|
r
i
r

= ceo
-
S i ——

o L
J_!-

MpoEepasmos 3a3aeMneH e

H

e YCTaHOBMWTE TOKOBbIN 30HA4, U NogKkntounTe K pasbemy H nsmeputena.

e YcTaHoBUTE I'IOTeHLI,MaJ'IbeIﬁ 30HA, N NOAKNIOYAUTE K pa3bemy S nameputensa.
e [logkntounTte nposepAaemoe 3a3emM/ieHUE K pa3bemy E nameputena.
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e [loaKkntounTte npoBO4HUK ES K nposepAemomMy 3a3eM1EHNIO HNXKe MeCTa NoAKNKYEHUA E.

N3mepsiemoe 3a3eM/ieHNE, a TAKKe TOKOBbIN U NOTEHLMANbHbIN 30HAbI AONKHbI HAXOAUTHLCA Ha OAHOWM
JIMHUKN 1 HA COOTBETCTBYIOLWEM PACCTOAHNMN, B COOTBETCTBMM C MPUHLMNAMU N3MEPEHUA 3a3eMIAIOLLLNX
YCTPOWCTB.

YcTaHOBMTE NOBOPOTHbIN NepeKatoyaTesnb
pexumoB paboTbl B nonoxkeHne Rg

@ Haxkmute Knasuuwy F2 Ans sblbopa

MeToAa U3MEPEHMA.

.ONPOTUEBNSHKME

T BHEOP METOARMIMEPEHHA |

L
" 3P
' (= 4p
ELT-N
Q@

ConpoTUENSHUE vaASABHOE

noaTteepauTe Bbl6op HaxkaTnem Knasuiwm ENTER.

‘ @ Knasnwamna n ¥ yctaHosute metog 4P u

@ F1 ‘ HaxkmuTe Knasuwy F1 | Uun | ans Bbibopa
3HaYeHUA U3MEPUTENbHOTO HaNPAXKeHUA

Ziemienia 4o

/ MAPIECIE POMIAROLE |

25V
= 50V

: liubisrz Akceptu] Lhyjd#

ENTRR Knasuwammna n ¥ yctaHoBUTe Tpebyemoe
‘ 3HaYeHMe N3MepPUTE/IbHOTO HANPAKEHUA U
‘ noateepamTe Bblbop HaxkaTnem knasuiwm ENTER.

’ HaxmuTte Knasuuwy F3 ANA YCTAaHOBKM

=]
‘ NNMUTa (MaKCMMaI'IbHOFO COI'IpOTMBI'IEHMFI).
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ConpoTuensHue 3Y 4p Y =

- @ MAKCHMANBHOE 3HAYEHHE |

WEIEIEEBEEEIEELE

[ | T

- @F MAKCHMANBHOE SHAYEHHE |

2,50
WEEIEEEEEEELE
|' ﬂ I | ki I

MAKC=2,580
GHEEGSSCOES Un=56E

|| _FE®MM || NPEAEN |[ nomowb |

START

30

Ucnonbays knasuwm €, » 1 ENTER Bsegute
3HaueHMe CONPOTUBEHUA.

Knasuwamm <,> n A, 1 ENTER Bbibepute
eANHULY U3MepPEHUA.

HaskmuTe Knasuwy F4 ans

noaTeepXaeHuA.

Mpunbop rotos K M3mepeHuto. Ha ancniee MoxHO
CYMTaTb 3HAYEHMe HanpsaKeHua nomex Uy Ha
nsmepsemom obbekTe.

Haxmute knasuwy START, 4to6bl HauaTb
nsmepeHume.



ConpoTueneHue 3Y 4p
FoToeo! Up===-

Pe3yn bTaTbl U3IMEPEHUA.

Rs=2,98kQ onpoTtneaeHne TOKOBOro 3oHAa

5:0%
Re=1,220
ONpPOTUBJIEHME NOTEHLMANbHOIO 30HAA
MAKC=2,580 SRR
GHOEGSGES Un=508 [10MONHUTE/IbHAA MOTrPeLHOCTb, 3aBMUCALLLAA OT
HzM-ue 3anucaTto CONPOTUBNEHUNA N3MEPUTEIbHbIX 30HA0B

[ Un |[ PEWWn | [ nPEAER |[ norous |

e Pesynbrat ocTaeTca Ha gucnaee B TeyeHue 20 CEKyHA.
e [1nA ero NOBTOPHOro BbI30Ba HaxkKmute Knasmwy ENTER.

@ = MoBTOpUTE M3MepeHme (cornacHo nyHKTam 2, 11 1 12) nepemenyasn
=

NOTEHLUMaNbHbIN 30HA K U OT 3Y Ha HECKO/IbKO METPOB.

Ecnn pesynbTaThbl Re oTanuatotca 6onee yem Ha 3%, To HeobxoaMMO
YBE/IMUYUTL PACCTOAHME MEMKAY TOKOBbIM 30HAOM M 3Y 1 NMOBTOPUTH
n3mepeHue.

MpumeyanHus:

sumanme! AN
U3mepeHue conpoTUBIEHUA 3a3eMJIEHMUA BO3MOXHO TOJIbKO B C/ly4ae, eC/11M HanpsaXXeHue nomex He
npesbiwaet 24B. HanpaxeHna nomex nsmepsaerca Ao yposHa 100B. Hanpa)xeHue cebiwe 50B

CUrHaNIN3npyeTca KakK onacHoe. He no,ql(moqaﬁre unimeputenb K OGbEKTaM, Hanpa>eHne Ha KOTopbIX

npesbiwaeTt 100B.

BHUMAHMUE

N3mepeHne conpoTUBIEHUA BO3MOXKHO TONIbKO B C/lyYae, ec/In Hanps)KeHue Nnomex He npesbilliaeT
24B. MNpepen nsmepeHna HanpaxKeHua nomex — 100B. HanpaxxkeHue B aManasoHe cebiwe 50B
CUrHann3mupyeTca Kak onacHoe. He nogkntouaiite npubop K o6bekTam, HanpAXXeHue Ha KOTopbIX
npesbiwaer 100B.

e Ocoboe BHMMaHUe AO/TXKHO 6bITb YOENEHO Ka4eCTBy cCoeaAnHEHNA nccneayemoro 3a3emintena c
n3meputesibHbIMM NPOBOAHUKAMMU. MecTo KOHTaKTa 4ONXKHO 6bITb OYULLEHO OT KPacCKu,

PXXaBYUHbI, U T. M.

e OcobeHHo 6oblias oWMbKa U3MEPEHNA BO3SHUKAET, €CIN U3MePAETCA Masasa BeMYnHa
3a3eMAIOLWEro yCTPoMCTBa 30HAaMM, KOTOPbIE UMEIOT C/1abblii KOHTAKT C FPyHTOM (TaKas
CUTYaLMsA BO3HUKAET, eC/IM 3a3eM/INTE/Ib ABNSETCA XOPOLUMM NPOBOAHUKOM, B TO BPEMA KaK
BEPXHWI YPOBEHb FPYHTa CyXOlM M UMEET NJIOXYIO MPOBOANMOCTD).

o KOHTaKT U3MePUTE/bHbBIX LLYMNOB C FTPYHTOM MOXKET ObITb Y/yYLLEH, HaNnpUMep, yBAaXKHEHNEM
BOAOWN MeCTa, rae YCTaHOB/EH LN B FPYHT UAW NEPECTaHOBKOM Liyna B Apyroe MecTo
NOBEPXHOCTM FPyHTa.

L M3MepMTeﬂbelﬁ nposoa AO0NIXKeH 6bITb TaKKe nposepeH: HET In I'IOBpE)K,EI,eHVIﬁ NU301AUNN NN He

HapYLEH /M KOHTAKT C KAEMMOW LLLyNa, MOAKAOYEH N 3aXKUM K U3MEPUTENbHOMY LMY, He
paspyLIeH N KOPPO3Meid KOHTAKT.
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e B 60/1bLUMHCTBE C/ly4aeB TOYHOCTb U3MEPEHUNI A0CTaToYHA. O4HAKO HYXKHO NpeacTaBAATb
BE/IMYMHY OLUMBKN, BO3HUKAIOLLLEN B pe3y/ibTaTe U3MepeHUs.

e Ecaum conpoTtmsneHme H n S anekTpoaos nam ogHoro us Hux npesbiwaeT 19,9 KOm, TO Ha aKpaHe
NosiBUTCA COOTBETCTBYOLWEE COObLLEHME.

Bo3MoKHble co0bLeHns, oTobpaXkaemble Ha AUCNIee USMepPUTens:

Re>1,99 KQ MpeBbilWeH AManasoH U3MmepeHuni

Un>50 V! npogonkntenbHblit | HanpsaxeHue Ha MsMepuTeNbHbIX pasbemax npesbiwaeT 508,
TOHaA/IbHbIN 3BYKOBOI CUITHAN | M3mepeHue 6aoKkmpyeTca.

A HanpaxeHne Ha nsmeputenbHbIX pazbemax npesblwaet 24B, HO
meHbLe 50B, nsmepeHne bnokupyercs.
Un
LIMIT! MorpewHoCTb U3-3a CONPOTUBAEHMA 3NeKTPoL0B > 30% (a1 pacyeTa
’ MOrpPeLHOCTM NPUHUMAIOTCH U3MEPEHHbIE 3HAYEHUSA).
T Canwkom 6onbLIoe 3HaYeHME CUrHaNa NOMEX — Pe3ynbTaT MOXKeT

MMETb [0MO/IHUTE/IbHYIO MOrPeLLHOCTb.

3.5.3 I/I3mepe}me CONMPOTHUBJ/ICHHUA 3a3€MJIEHUA METOA0OM 311 + ToOKOBBIE KJIelu

@

nFIDBEFI-HEMDE SASEMNEHKWE
YCcTaHOBUTE TOKOBbIM 30HA, M NOAKAKUYNTE ero K pasbemy H nsmeputens.
YcTraHoBUTE I'IOTeHLI,MaI'IbeIﬁ 30HA U NOAKNIOYUTE €ro K padbemy S nameputena.
MoakntoumTe NnposepAemoe 3a3emneHue K pasbemy E nsmeputens.

N3mepsaemoe 3a3eM/ieHNE, a TaK}Ke TOKOBbIN U NOTEHLMANbHbIN 30HAbI AOXKHbI HAXOAUTLCA Ha OAHOWN
JIMHWM 1 Ha COOTBETCTBYHOLLEM PACCTOAHUMN, B COOTBETCTBMM C NPUHLMNAMMN U3MEPEHUS 3a3EMAAIOLLUX
YCTPOWMCTB.

O6xBaTMUTE TOKOBbLIMMU KAewamm nposepAaemoe 3a3eMNeHne HUKe MecTa NoOSKAYeHMA NpoBOAHMKaA E.

YcTaHOBMTE MOBOPOTHbIM NEPEKAOYaTEIb PEXKUMOB
paboTbl B NonoxeHue Rg
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@ . ‘ Haxkmute Knasuwy FZp,nﬂ BblbOpa MeToAa U3MepeHus.

ConpoTueneHue 3Y 13:31

BEE BHEOP METOARMBMEPEHMA |

3P

4P

& zra,
Qt Q@

CONPOTHENSHUE YASABHOS

Knasuiwamm A n ¥ ycraHosute metoq 3P R u
noaTsepauTe Bblbop HaxkaTnem Knasuwm ENTER.

25V
= 20V

S Uubierz  [EFTER Akoeptuj  [EEE Wujd#

Knasuwammn A n ¥ yctaHoBuTe Tpebyemoe

ENTRR
3HaYeHne N3MepPUTEIbHOIo HaNpPAXeHUA n
‘ noaTsepauTe Bblbop HaxkaTnem Knasuiwmn ENTER.

ConpoTHENSHUE

@GR MAKCHMAMBHOE SHAYEHHE

HaxmuTte Knasumwy F3 ON1A YCTaHOBKU

2,58
TMMUTA (MaKCMMa/'IbHOI'O COI'IpOTVIB}'IeHVIFI).

WEEEEGEEEELE

[ | TR
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Mcnonb3ya Knasuwun 4, » 1 ENTER
BBEAUTE 3HAYEHME CONPOTUBAEHUA.

Knasuwamu 4> n A, ¥ 1 ENTER
BbIGEpUTE eAMHMLLbI Pa3MEPHOCTU.

Haxmute Knasmwy F4 | OK | ana
NnoATBEPXAEHMA.

Mpnbop roToB K U3MEPEHMUIO.

ConpoTUEASHKE ]
FoToeo! « 2,500 Ha aucnnee moXHO cYMTaTb 3HaYeHUe

Ru=2,97kQ
Rs=4,97kq

Re=1,71Q Bl

HanpAxXeHnAa nomex Uy BE€/INYNHY TOKa

YTEUKM, NPOXOAALLEro Yepes Knewy Ha

n3mepaemom obwekre.
- 2613.18.16
MAKC=2,580 1655

Un=25B

Un

| [ FEMMM | [ NPEAEN |[ noMOWb |

‘ Haxkmute knasuwy START, 4To6bI HauyaTb
M3mMepeHme.
@ ConpoTuEneHue 1l Pesynbtatbl M3mepeHua.
FoToeo! I =-—-

Fin=1,88k0
Rs=3,08k0 ConpoTtvBneHne TOKOBOro 30HAa
5=4%
Re=123Q ConpoTtvBneHne noTeHUManbHOro 3oHaa
MAKC=2,560 s
OHOE®S X Un=508 i [lononHUTeNbHAA NOrPELIHOCTD,
Ham-ne ZanucaTe 3aBUCALLLAA OT CONPOTMB/IEHNA
[ un |[ PEMMM | [ nPEAEN |[ momMOWb |

n3mepuTesibHbiX 30HAO0B

e Pe3ynbTaT OocTaeTca Ha aucnnee B TedeHue 20 cekyHA,.

e [1nA ero NOBTOPHOrO BbI30Ba HaxkKmute Knasumwy ENTER.
@ MosTopuTe n3mepeHme (cornacHo nyHktam 1, 10 n 11) nepemewias
NOTeHLMabHbIM 30HA, K U OT 3Y Ha HECKO/IbKO METPOB.

Ecnu pesynbTaThbl R; oTAnYatoTcs 6onee yem Ha 3%, TO
HeoBX0AMMO YBEINUYNTL PACCTOAHNE MEKAY TOKOBbIM 30HA0M U
3Y 1 NOBTOPUTbL U3MEpPEHME.

BHUMAHMUE! A

U3mepeHue conpoTUBIeHUA 3a3eMIeHMA BO3MOXHO TO/IbKO B C/ly4yae, ey HanpsaXXeHue nomex He
npesbiwaeT 24B. HanpaxeHna nomex namepsaerca Ao yposHa 100B, ogHako cBbiwe 50B
CUTHaANIM3MPYETCA Kak onacHoe. He noakniouaiite usmepurenb K 06bektam, HanpsaXeHue Ha KOTopbIX
npesbiwaer 100B.
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anO6peTEHHbIe BMeCTe C uameputesiem TOKOBble Kiewn AO0TKHbI 6bITb OTKaﬂVI6pOBaHbI nepea nx
nepsbiM UCNOJ1Ib30BaHNEM. Mx cneayet nepnogmnydeckun KaﬂM6POBaTb, yTO6bI N36€XKaTb BANAHMUA
CTapeHnA aNemMmeHTOB Ha TOYHOCTb U3MEPEHNA. Onuwua KaﬂM6pOBKM K}'IELLI,EVI HaxoauTca 8 MEHIO.

Ocoboe BHMMaHue OO0/ KHO 6bITb yAeneHo Kavyectsy coeguHeHnAa nccnegyemoro sasemnnTtena c
nameputenbHbiMmn NpoBOAHNKaMU. MecTo KOHTaKTa AOMKHO 6bITb OYMLLEHO OT KPACKU, pKaB4YUHbI, U T.
n.

OcobeHHo 60/bluas ownbKa M3MEPEHNA BO3HUKAET, ECAN U3MePAETCA Mafian BeIMUYNHaE 3a3eMAIOLLETO
YCTPOWCTBA 30HAAMM, KOTOPbIE MMEIOT CNabblili KOHTAKT C FPYHTOM (Takas CUTyauUus BO3HUKAET, eCn
3a3eM/IUTe b ABNAETCA XOPOLUMM NPOBOAHMKOM, B TO BPEMSA KaK BEPXHWNIA YPOBEHb rPYHTa CyXOUu U
MMeEeT MA0XYo NPOBOAMMOCTb).

KOHTaKT M3MepPUTE/IbHBIX LLYMOB C IPYHTOM MOMKET BbITb YAyULLEH, HanpuUMep, YBNaXKHEHMEM BOAOW
MECTa, rZie YCTaHOBAEH LWyN B FPYHT MKW NepecTaHOBKOW LLyNa B APYroe MecTo NOBepXHOCTU rpyHTa.

MN3mepuTenbHbI NPOBOA, A0/IKEH ObITb TaK}Ke NPOBEPEH: HET I NOBPEKAEHUN N30ALUUN NN He
HaApYLUEH /I KOHTAKT C KIEMMOW Lyna, NOAK/KUYEH NN 3aXKNUM K U3MEPUTE/IbHOMY LLLYNY, HEe pa3pyLleH
JIN KOPPO3MEN KOHTAKT.

B 60/blUMHCTBE C/ly4aeB TOYHOCTb M3Mep6HMl71 pocrtatoyHa. OgHako HYXXHO nNpeactaBaATb BEINYUHY
OLLIM6KVI, BO3HMKaPOLLI,eVI B pe3ynbTaTte namepeHuA.

Ecnv conpoTtusneHne H n S anekTpoaos nnm ogHoro U3 Hux npesbiwaet 19,9 KOm, To Ha aKpaHe
NOABUTCA COOTBETCTBYHOLLLEE COODLLEHMeE.

BbINo/sIHEHHAA NPOU3BOAUTENEM KaIMBPOBKA HE YUNTLIBAET CONPOTUB/EHUE U3MEPUTENbHBIX
npoBoaoB. OTo6paykaemblit U3SMepUTENEM PE3YLTAT ABAAETCA CYMMOM CONPOTUBEHNA U3MEPAEMOro
06beKTa M CONPOTUBIEHUA NPOBOLOB.

Bo3moOXHble COOGI.I.I,EHMFI, OT06pa)K39MbIe Ha gucnnee namepurtena:

Re>1,99 KQ MpeBblWeH ANANA30H N3MepPEHN

Un>50 V! npogonkntenbHoln | HanpaxeHue Ha UsMepuTenbHbIX pasbemax npesbiwaet 50B,
TOHA/bHbIN 3BYKOBOM CUrHAN | M3MepeHne BaokupyeTtcs.

A HanpaxkeHne Ha namepuTenbHbIX pa3bemax npesbiwaeT 24B, HO
Uy MmeHblLuie 50B, nsmepeHune baokupyertcs.
WYMI Canwkom 60nbLIOe 3HaYEHME YPOBHA NMOMEX — Pe3y/IbTaT MOXKeT
UMeTb AOMONHUTE/IbHYIO NOrPeLLIHOCTb.
LIMIT! MorpewHoCTb U3-3a CONPOTUBAEHMA 3NeKTPOLO0B > 30% (a1 pacyeTa
) MOrpeLwHOCTM MPUHUMAIOTCA U3MEPEHHbIE 3HAYEHMS).
L Smanx CAnwKom 60nbLION TOK NOMEX, OLLUMOKA M3MEPEHUS MOXKET ObITb
L

BblLLE OCHOBHOW norpeLwHocCTwn.

3.5.4 U3MepeHHe CONPOTUBJIEHUS METO/IOM ABYX KJlelen

MeToa nsmepeHuma conpoTMBAEHUNA ABYMA KNelaMn MMeET NPaKkTUYeCKoe NpMMeHeHMe B TeX CayYasX,
Korga nogkntovyeHune 30HA08B ANA 3abuBKN B FTPYHT HEBO3MOXHO.
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NPUMEYAHUE
MeToa ABYX Knewen NpUMeHUM TONIbKO B C/lydae CN0XKHOI 3a3emnstowen cuctembl!

@

I'Ip-:u EERAEMOE ST3ShNEHME

MopakntoumTe Nnepeaatolimne Knewm K pasbemam H v E, npu aTom n3mepuTenbHble KNelm A0MKHbI ObITb

MOAK/OYEHbI K CTaHAAPTHOMY pasbemy.

O6xBaTuTE KNnewammu namepaemblii 06beKT. PaccToAaHne Mexay Kaellamn J0MKHO 6biTb He MmeHee 30

CMm.
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YcTaHOBMTE NOBOPOTHbIN NEepeKntoYaTe/ib PeXKUMOB
paboTbl B NonoxKeHue Re

NPOTHUENSHKME

OFFr  BHECPHETORRMSMEPERMA |

3P

4p
2P,
= Qr Q@

ConpoTHENSHUE YaSAbHOS

 MAKCHMAMNBHOE 3HAYEHWE

5,08

WEEEEEEEEELE

[ | T

nucaTte [ES]] Boix

Knasuwamn & n ¥ yctaHoBuTe R1R2u
noaresepauTe Bbibop Haxkatuem knasuwm ENTER.

Haxmunte knasuwy F3 ONA YCTAHOBKU TINMUTA

(MmakcumanbHOro conpoTUBAEHUA).




ConpoTueneHue 3Y I QE

m MAKCHMANBHOE 3HAYEHKE

5,08

WEEEEEEEEELE

R | T

ConpoTueneHue 3Y HEIQE

FoToeo! I=8,8MA

Re=-
MAKC=5,880
EX1 E3e

HamM-me

I [ Fedr | [ NPEAEN | [ momowb |

START

ConpoTueneHue 3Y
FoToeo! I=8,8MA

Re=4,21Q

HAKC=S,660 R
R Bz
HamM-me 3anucaTe

[ IEEEEEEEETE

Mcnonb3ya Knasuwn 4 , » 1 ENTER BBeguTe 3HavyeHune
CONPOTUBMIEHMA.

Knasnwamm <,> n A,¥ 1 ENTER BbibepnTe eaAnHULbI
pasmepHoCTy.

Haxmute knasuwy F4 | OK | ona noaTBepKAeHUA.

Mpnbop rotoB K U3MepeHuio.
Ha amcnnee MOXKHO CYMTaTb 3HAYEHME TOKA YTEUKM,
NPOXOAALLErO Yepes KAeLM.

Haxkmute Knasuwy START, 4To6bl HaYaTb M3MeEpPEHUE.

Pe3ynbTaT M3mepeHus.

L Pe3yanaT ocCTaeTca Ha aucnnee B TedeHue 20 CEeKyHA,.

e [1nA ero NOBTOPHOro BbI30Ba HaxkKmute Knasmwy ENTER.

BHUMAHMUE! A

M3mepeHne MOXKHO NPOBOAUTDL B NPUCYTCTBMM NOMEX, He NPeBbIWaloWmX Tok 3A RMS u yactoToi

ycTraHoBneHHou B MEHIO.
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anO6peT€‘HHble BMeCTe C uameputesiem TOKOBble Kiewn AO0TKHbI 6bITb OTKaﬂM6pOBaHbI nepea nx
nepsbiM UCNOJ1Ib30BaHNEM. Mx cneayet nepnogmnydeckun KaﬂM6POBaTb, yTO6bI N36€XKaTb BANAHMUA
CTapeHnA aNemMmeHTOB Ha TOYHOCTb U3MEPEHNA. Onuwua KaﬂM6pOBKM KJ'IELLI,EVI HaxoauTca 8 MEHIO.

Eciv TOK U3MepPUTENbHbBIX KNELLE CAUWKOM Mai, USMepuUTe b 0TO6PasuUT COOTBETCTBYOLLEE
coobuieHne: «MI3mepeHHbIN Kielamm TOK CAUWKOM Maj. M3mepeHne HeEBO3MOXKHO ! »

Bo3moXKHble COOGI.I.I,EHMR, OTOﬁpa)KBEMbIe Ha gucnsiee uasmepurtena:

Re>1,99 KQ MpeBbilWeH AManasoH N3MmepeHuni

Un>50 V! npogonkutenbHblit | HanpaxeHue Ha UsSMepuTeNbHbIX pasbemax npesbiwaeT 508,
TOHA/IbHbIN 3BYKOBOM CUFHaN | MU3MepeHne BAoKupyeTcs.

A HanpaxeHne Ha nsmeputenbHbIX pazbemax npesbiwaet 24B, HO
meHbLe 50B, nsmepeHne bnokupyercs.
Un
T CanwKkom 6onblIoe 3HAYEHME YPOBHS NMOMEX — PE3Y/IbTAaT MOXKET

MMETb JO0MNO/THUTENbHYIO NOrpewHOCTb.

3.5.5 U3mepeHue yAe/IbHOT0 CONPOTHBJIEHHUSA TPYHTA

Ana M3MepEHMl7I YAENBbHOIO CONPOTUBNAEHUA TPYHTA USMEPUTENN NCNMONTb3YHOT CONPOTUBIEHUA
OTAENbHbIX 3N1EKTPOA0B CUCTEMDI 3a3eMINTENA.

B gaHHbIX npnbopax aHanorMyHas GyHKUUA U3MEPEHUA 3a43ETCS NPOCTbIM BbIDOPOM NONOXKEHUSA
NMOBOPOTHOrO NepeKkatoyaTensa GyHKLUMN.

JTa d)yHI-(U,VIFl C METpO/'IOFW-IECKOﬁ TOYKU 3peEHNA NAEHTUYHA HeTbIPEXI'IO/'HOCHOﬁ cxeme MSMEPEHMVI
conpoTtneBneHnA 3a3emieHnA, HO COAEPXKUT AONONTHUTENbHYIO Npoueaypy BBo4a B an6op B3aMMHOTIO
PaCCTOAHNA MeXay U3MEPUTESIbHbIMU LLYNaMUN N INEKTPOOaMUN 3a3eMINTENA.

Pe3ynbTat nsmepeHua - BeIM4MHA yA4ebHOIo CONPOTUBAEHMA TPYHTA ONpeaenaeTca aBTOMaTUYeCKM
cornacHo ¢opmyne p = 2wLRg, KOTOpasA NPUMEHSETCA B METOANKE N3MepeHUs BeHepa.

PacueT yaensHoro conpotuBaeHMs MeToaom BeHHepa 0OCHOBaH Ha YC/10BMM PABHOMO PACCTOAHMA MeXAY
N3MepUTENIbHbIMM 30HAAMM.

@

M s

J__/A‘ L W////////
v L

ES
% SN

N3mepuTenbHble 30HAbI YCTaHABIMBAKOTCA OAHO/IMHENHO HAa OANHAKOBOM paccTosiHum L n
NOAK/IOYaOTCA K MPMBOPY COrNacHO PUCYHKY.
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YcTaHOBMTE MOBOPOTHbIN NepeKnoHaTeslb PeXXMMOB

paboTbl B nosioxkeHue Rg

-

‘ Haxmute Knasuuy F1 ANA BbI6Opa 3HaYEHUA U3MEPUTENLHOTO

F1
‘ HanpAaxeHua

pOTHENSHKE 2%

@@& EbIEOF METOMA HEMEFEHHA |

3P

4P
2P,
Gt e

IE ConpoTHENEHHE WaENEHOE

Knasuwamn A n ¥ ycTaHoBUTE M3MEpPEHUe

VAE/IbHOTro CONPOTMBAEHMA U NOATBEPAUTE BbIOOP
HaxXatnem Knasuwum ENTER.

= 29V
S0V

2 Ugbierz Akceptuj LWhgjdZ

Knasuwamna n ¥ ycraHosute Tpebyemoe
3HayeHne N3MEPUTENIbHOTO HaNPAXKEHUA U
noATeepAuTe BbIOOP HAaXKaTUEM KaBULLK
ENTER.

HaxmuTe Knasuwy F3 ana

YCTaHOBKU IMMUTA (MaKCMManbHOro
CONpoTUBNEHUA).
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40

B

MAKCHMANBHOE 2HAYEHKE |

AEIEEE@EEEELE

(T |

E= B

MHCaTE

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

<:> Brifop SanucaTh Bz,

MoToEal

p=--

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

Un=235E

START

ConpoTHENEHHWE FPYHTA

PACCTOAHKME MEHRAY 20HAAMK |

E=;

@

Ncnonb3ya Knasuwm 4 , » 1 ENTER
BBEAUTE MAKCUMA/IbHO A0MNYyCTUMOE
3HauYeHWe y4eNbHOro CONPOTUBAEHUA.

Knasuwamm <,> n A,V 1 ENTER
BblbepuTe eanHMULLbI PasMepPHOCTHU.

Haxmute knasmuwy F4 | OK | anA
NOATBEPKAEHUA.

Mprbop roToB K U3MEPEHMUIO.

Ha gucnnee MoXHO cuMTaTb 3HaYeHMe
HanpaxeHus nomex Uy Ha usmepaemom
obbeKTe.

HaxkmuTe Knasuwy START, uTo6bl NepenTu

B PEXKMM YCTaHOBKM PACcCTOAHUA MeXay
30HAaM.



Knasnwammna n ¥ yctaHoBUTE

Ha*KmuTe Knasmwy ENTER, 4to6bl HavaTb
n3mepeHue.

Pe3ynbTaTbl nU3mepeHuUA.

ConpoTHENEHHWE FPYHTA

raToeo! ConpoTussieHMe TOKOBOro 30HAa

ConpoTtusneHne NoTeHUNaabHOro 30Haa

p=31,6k0Om

HAKC=5@, kM
@HEEZSSES Up=25E
Ham-11e MMCETE BCNoOMmoraTte/ibHbIX 30HA0B
[ Un || FE#HM || nPEREN || nomOwe |

BHOCMMOW M3-3a conpoTmnBneHnA

OT COMpPOTUBNEHUA U3MEPUTENbHBIX
30H0B.

e Pe3ynbTaT OocTaeTca Ha aucnnee B TedeHue 20 ceKyHA,

e [1nAa ero NnOBTOPHOrO Bbi30Ba HaxmuTe Knasmwy ENTER.

MpumeyaHusa:

Tpebyemoe paccTosiHMe MeXay 30HAaMMU U

BennumHa ,D,OI'IO/]HMTEI'IbHOﬁ NOrpeLwHocCTH,

JononHUTeNbHAA NOrpPeLHOCTb, 3aBUCALLLAA

BHUMAHMUE! A

MBMEPEHME conpotus/ieHnA 3asemieHnA BO3MOXHO TOJIbKO B C/iy4yae, eC/Zin HanpAaXXeHne nomex He

npesbiwaeT 24B. Hanpa)xeHna nomex usmepsaerca Ao yposHa 100B. Hanpa)xeHue cebiwe 50B

CUrHaNM3MpyeTca Kak onacHoe. He nogkatouaiite uamepurenb K ob6bektam, HanpsaXeHue Ha KOTOpbIX

npesbiwaer 100B.

[nAa pacyeToB NPMHMMAETCA, YTO PACCTOAHNA MeXAy OTAE/IbHbIMU U3MePUTENIbHbIMWU 30HAAMU

paBHbl (MeToZ4 BeHHepa). B NpoTMBHOM c/lyyae He0HX0AMMO BbINMOAHUTL U3MEPEHUE

conpoTmneBneHNA 3a3eMieHNA YETbIPEXNPOBOAHbIM METOAOM U CAENATb PaCYeT CaAMOCTOATE/NIbHO.

Ocoboe BHUMaHue AOO0J1XKHO 6bITb yAeneHo Kavyectsy coegunHeHMnAa nccnenyemoro sasemauntena c

n3meputesibHbIMM NPOBOAHUKaAMMU. MecTo KOHTaKTa AO0/KHO 6bITb O4YULLEHO OT KPacCKu,

PXXaB4YUHbI, U T. M.

OcobeHHo 6osblian owmnbKa N3MepeHns BO3HUKAET, eCIN U3MEPSETCA Masias BeJINYMHa
3a3eM/IAOLLErO YCTPOMCTBA 30HAAMM, KOTOPbLIE MMEIOT C/1abblli KOHTAKT C FPYHTOM (TaKas
CUTyaLMA BO3HMKAET, eC/IM 3a3eMINTE/b ABNAETCA XOPOLWMM NPOBOAHNKOM, B TO BPEMA KaK

BEPXHUI YPOBEHb rPYHTa CYyXOi M MMEET NIOXY0 NPOBOAUMOCTL).

KOHTaKT M3MEPUTEbHbIX LLYNOB C FPYHTOM MOXET BbITb YAYULIEH, HANPUMED, YBAAKHEHNEM

BOAOWN MeCTa, rae YCTaHOB/EH LN B FPYHT MAW NEPECTaHOBKOM Liyna B Apyroe MecTo
NOBEPXHOCTM FPyHTa.

HapPyLWeH 1M KOHTAKT C KNnemmol uyna, NOAKNKYEH /I 3aXXUM K USMEPUTE/NIbHOMY LLLyNY, HE

paspyLIeH 1 KOPPO3Meid KOHTAKT.

M3MepMTeﬂbelﬁ nposoa Ao0N1XKeH 6bITb TaKKe npoBepeH: HET In I'IOBpE)K,EI,eHVIﬁ NU301AUNN NN He
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e B 60/1bLUMHCTBE C/ly4aeB TOYHOCTb U3MEPEHUI oCTaToYHA. O4HAKO HYXXHO NpeacTaBAsTb
BEJINYMHY OLWIMOKM, BO3SHMKAIOLWLEN B pe3ynbTaTe M3MEPEHUA.

e Ecaum conpoTtusneHme H 1 S anekTpogosB Uam ogHoro ns Hux npesbiwaet 19,9 KOm, TO Ha aKpaHe
NosiBUTCA COOTBETCTBYOLWEE COObLLEHME.

Bo3MOKHble co0bLeHnn, oTobpakaemble Ha AUCNIee U3MEPUTENS:

Re>1,99 KQ MpeBbilWeH AManasoH U3MmepeHuni

Un>50 V! npogonkntenbHblit | HanpsaxeHue Ha MsMepuTeNbHbIX pasbemax npesbiwaeT 508,
TOHaA/IbHbIN 3BYKOBOI CUITHAN | M3mepeHue 6aoKkmpyeTca.

A HanpaxeHne Ha nsmeputenbHbIX pazbemax npesblwaet 24B, HO
meHbLe 50B, nsmepeHne bnokupyercs.
Un
LIMIT! MorpewHoCTb U3-3a CONPOTUBAEHMA 3NeKTPoL0B > 30% (a1 pacyeTa
’ MOrpPeLHOCTM NPUHUMAIOTCS U3MEPEHHbIE 3HaYEHUS).
T Canwkom 6onbLIoe 3HaYeHME CUrHaNa NOMEX — Pe3ynbTaT MOXKeT

6bITb UCKaXKEH ,EI,OI'IOI'IHVITeI'IbHOVI norpewHoOCTbo

3.6 H3MepeHHe napaMeTpOB YCTPOMCTB 3alLUTHOr0 OTK/II04YeHuA (Y30)

BHumaHue:

N3amepeHue Ug, R: Bcerga npoussoaunTca cMHycouaanbHbim Tokom 0,41,,, HE3aBUCUMO OT HACcTpoeK
dopmbl ToKa |y, U MHOXKUTENA.

3.6.1 U3mepeHue TOKa cpa6aTtbiBaHusd Y30

@

YCTaHOBUTE NOBOPOTHbIN NepekatoyaTenb
pexMMoB paboTbl B NONOKEHME |,

L_EI T oy Haxmute knasmwy F1 | 1. | ana sbibopa
3HayYeHuA lg,.
_ F2 ‘
Ia=- HaxmuTe knasuy F2 Aans Bblbopa Gopmbl
S g TOKa.
4 ¢ Liybierz I
[ len | [A/A][O/EAE][ Fonec ] Haskmure knasuwy F3 [L/G/IS] ans sbi6opa TMNa
¥30.
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@

ENTRR
Mcnonb3ya Knasuwmn A n W yctaHoBUTE HEOBXOAMMbIE NapameTpbl 1
@ noatsepauTe Haxkatnem Knasuwu ENTER.

. [ina BbiGOpa BTOPOM rpynnbl napameTpos Ucnonbayiite knasuwm 4 u P

RCO: Ia, e, Fie 1216 ;
U= dy  fe45Hz = FL

HaskmuTe knasmwy F1 [ U_ | ana sbibopa
3HayeHua U,.

Ia=- HaxkmuTe Knasmuwy F2 Ans Bblbopa

pexnma namepeHua.

Ay [0 UL=25W
4 ¢ Lgbierz

T ] [

4

B
‘ ii Mcnonb3ya kKnasniim A n ', yctaHoBUTE HEOBXOAMMbIE MapameTpbl v

noarsepauTe Haxkatnem knasuwu ENTER.

MoaKkntoumMTEe N3MmepuTesib K CETU COMNACHO CXEeMe Ha PUCYHKe:

WN -

RCD

0z

m

RCO: I, Ug. Fe
Gotouwy!

Mpnbop roToB K U3MepEHMUIo.

Io=--

3HayeHunAa HanpAaXxeHnAa N 4acToTbl CETU 0T06pa)'KeHb|

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

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

}

Ona Hayana nsmepeHma Haxkmmrte Knasmwy START.
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6 RCD: I, Ues Re A
L=1,84 =43.5Hz Ug

Re
U -pe=225,8Y

In=272mA PesynbTaTt nsmepeHua.
28128313
F3:51

A, O U=SEv
4k Wgbierz Wpisz

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

MpumeyaHusa:

N3mepeHne BpeMEHW OTKIOUEHUSA Ty (ta U3MepseTca Bo Bpema U3MepPeHUs ) Ana ceneKkTUBHbIX
aBTOMaTMYyeCcKux BbikaoYaTene Y30 He BOSMOXKHO.

N3mepeHne BpeMeHM OTKNHOYEHUA Ty HE MPOU3BOANTCA B COOTBETCTBMM C TPEBOBAHUAMM
COOTBETCTBYHOLMX CTAHAAPTOB NPN HOMUHANBLHOM TOKe BbiKAtoYaTena Y30 l,,, a TONbKO TOKOoMm IA
oTobparkaemom B npouecce namepeHuns. OgHako B 60/bLLMHCTBE C/yYaeB Tam, rae He Tpebyetcs
N3MepPEHME CTPOro MO HOPME, MOXKET ObITb NPUHATO BO BHUMaHME 4151 OUEHKM NPAaBUAbHOCTU
dyHKUMoHMpoBaHMaA Y30 B KOHKPETHOM ceTu. Ecan namepeHHbin Tok |1A meHbwe IAn (Hanbonee
pacnpocTpaHeHHbIN cyyailt), To Bpema cpabaTbiBaHUA ty KaK NpaBuno, byaet 6onblie, yem Bpems
peakunm, U3MmepeHHOe B pexxmme ty, B KOTOPOM U3MeEpPAETCA Bpema npu Toke IAn. Tak, ecam spems ty
COOTBETCTBYET NpaBuAam (He CIMWKOM Mea/IeHHOE), TO MOMKHO CYMUTATb, YTO BPEMS, U3SMEPEHHOE B
penme t,, Tak»Ke 6b110 6bl BEpHbIM (He 6bin0 6bl AobLLE).

Bo3mo3KHble coobLeHns, oTobpaxkaemble Ha IKpaHe U3MmepuTens:

U-sU | HanpsaxeHune npukocHoBeHMA Ug NpeBbllLaeT YCTaHOBAEHHOE 3HaYeHune
B L U|_
| 3HaK !, pa3melleHHbIM B NpaBOIA YaCcT 3KpaHa, 03HaYaeT HeMCnpaBHOCTb
Y30
Het U! OTcyTcTBUE HeobXxoaMMOoro HanpaxeHus Uy ana popmmnpoBanus la,

OcTanbHaa MHOOPMALMA TaKan e, KaK 4NA U3MePEHNA NeTIN KOPOTKOro 3amblKaHusA (Tabaumua
pasgena 3.4.1).

3.6.2 U3MmepeHue BpeMeHM OTK/II04YeHusa Y30

@

o mmo

&
YcTaHoBuTe I'IOBOpOTHbIVI nepeKknyartesib pexxmmos pa6OTbI B

nonoxeHue tar

o 228 2 = ¥ Haxmute knasuwy F1 [ I, | ana sbibopa
3HayeHuA l,.
F2 ‘ P
ta=-- Haxmute Knasuwy F2 | xl.. | gns Bbibopa

. — . 'l MHOXXUTeNs lan,.
) e O L=

4 ¢ Llgbierz

HaxmuTe knasuwy F3 [\,//\| ana sbibopa
dopmbl TOKa.

Tan | [ #lan | [A/_A|[ FOMOC
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'

ENTRR
‘ ii Mcnonb3ya Knasnwn A 1 ', ycTaHOBUTE HEOBXOAMMbIE NapameTpbl 1

noaresepaute Haxatnem knasmiim ENTER.

@ . . [ina BbiGOpa BTOPOI rpynnbl NapameTpos Ucnonbayiite knasuwm 4 un P

Haskmute knasmwy F1 [ U |ana sbibopa
3HayeHua U,.

-

ta=-- Haxmute knasuwy F2 [G/S] ana sbibopa Tna
F2 Y¥30.

-

2@EmA sl Ay O UL=Saw

4 ¢ Ligbisrz

BIEHE o ! Haxkmute Knasuwy F3p,nﬂ BblbOpa
. pexXuma nsmepeHus.

A

El
. ii Mcnonb3ya kKnasniim A n ' yctaHoBUTE HEOBXOAMMbIE MapameTpbl v

noarsepauTe Haxkatmem knasuwu ENTER.

@ MoakntounTe namepuTesb K CETU COMNAaCHO CXEME Ha PUCYHKe:

L1
L2

RCD L3

_L. i N

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

Mprbop rotoB K U3MEPEHMIO.

ta=—

avcnnee.

Ona Hayana nsmepeHma Haxkmmrte Knasmwy START.

3HauyeHuA HanpAXeHnAa 1 4actoTbl CeTU OTO6pa)KEHbI Ha
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9 FiCD: s Ug. Fig ™
U=1.8Yy  f=584Hz L

Fe
U -pe=225.64

ta=00ms Pe3ynbTaTbl U3MepeHus
281268515
HE2:57

2868mA 1 Ae [ U=say
4k Liubierz lipisz
u. | [O/E/E][ TR |[ Fomoc

BcA MHPOPMaLMA MU NPUMEUYAHUA UAEHTUYHBI PEXUMY U3MEPEHMSA TOKA |, cpabaTbiBaHus ¥Y30.

3.6.3 ABTOMaTHYeCKOe U3MepeHue napaMmeTpos Y30

Mpnbop MoXKeT M3MepPATb B aBTOMATUYECKOM PeXKMMe BpemMsa OTKAtoYeHUA t, Y30, a TakKe ToK
cpabatbiBaHuA |5, HANpsXeHWe NpuKocHoBeHMA Ug 1 conpoTusneHme 3asemneHuns Re. JonoaHUTENbHO
BO3MOXHO aBTOMaTUYeCKoe N3MepeHne NOSHOIo CONPOTUBAEHUA NETAN KOPOTKOro 3aMblKaHUA Z, pg
cnocobom, onucaHHbIMm B pasgene 3.4.3. B 3ToM perkmme HeT He0bX0AMMOCTU Kaxabl pa3
3anyckaTtb uamepeHue knasuweit START, a fencTBUA NOAb30BaTENS CBOAATCA K 3aMyCKYy M3MepeHUs
OLHOKPATHbIM HaxkaTnem Knasuwm START u BkatoveHuto Y30 nocne Kaxkaoro cpabaTtbiBaHmA.

B MPI-530 ecTb ABa BO3MOHbIX PEXXMMA /1A BbIOOPa B I/TaBHOM MEHIO:

e [lO/IHbIN peXnm — U3mepeHme NPoBoANTCS Bcemu popmamu Toka ansa gaHHoro tuna Y30 (AC, A, B).
e CTaHAAPTHbIN peXXnm — usmepeHue aaa BblbpaHHoM Gopmbl TOKa.
Bbibop perkMma onucaH B pasgene 2.2.

3.6.3.1 IloaHblil pexcum

@

YcTaHOBUTE NOBOPOTHbIN NEpeK/IoYaTe/lb PEKUMOB PaboTbl
B nonoxexHne AUTO

RCD Auto 1247 HaxmuTe knasmwy F1 | 1. | ana sbibopa

U=45,4% f=58,8H=
3HA4YeHuA I,

UB="' —
RE = HaxkmuTe knasuwy F2 |AC/A/B| nna Bbibopa BUAa

¥Y30.

AC O | Up=gey
4 b Llgbierz

Ton || AE/E | [L1/B/BI|[ TAVE | Haskmute knasuwy F3 [VG/S| gna sbiGopa Tna
"6 ¥30.

Haxkmute kKnasuwy F4 ,u,nﬂ BblbOpa

perKnma nsmepeHus (napametpos Y30).

n noaTeepauTte HaxaTtvem knasuwwm ENTER.

ENTER
‘ l i Mcnonb3ya knasnwn A n W ycraHoBUTE Heo6XxoAMMble NapameTpbi
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@ ‘ ‘ [ns BbiGOpa BTOPOI rpynMbl NapameTpoB ucnosbayiite knasmwmn 4 u

>.

RCO ZL-Ferrop: Auto
A& L-FE! U=4g,8Y  {=50,BH=z
== MLJE,5H

|

<=

2BmA L=12m AC [ UL=Saw

4 ¢ Lgbierz

UL | [PRzEWD | [ =] v

o- ©-

HakmuTe knasuwy F1 | U, | ana sbibopa
3HayeHuAa U,.

HaxkmuTte knasuuwy F2 MPOBOA| ans BbibOpa
OJ/IVHbI U3MEePUTENIbHOTO NPoBOgHUKaA L (gnn
perxnma Z_pe Y30 6e3 ncnonb3oBaHun
CeTeBOl BUNKN).

HaskmuTe KnasmiiyF3 ana sbibopa
3aLLMTbl OT CBEPX TOKOB (TONbKO A/1A
nsmepeHua Zpe Y30).

pacyeTa oTHocuTenbHo U, uam Uy (ToNbKO
ans usmepenma Z, . ¥Y30).

Ncnonb3ya Knasuwin A n W yctaHoBUTE HEOBXOAMMble MapameTpbl

napameTpos 3awuTbl knasuwammn 4 u P gLi6epute napametp, a

KNaBULWaMU A U vyCTaHOBMTe €ro 3Ha4vyeHue.

‘ @ n noaTeepaute HaxaTtvem knasuwm ENTER. Mpu ycTaHoBke

@ MoaKknoumMTe n3mepuTesib K CeTU COrNAcHO CXeme Ha PUCYHKe:

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

Mpnbop rotoB K U3MepPEeHMIo.

3HayeHunsa HanpAXxeHnAa N 4acToTbl CeETU

ZEnA | Ltzm Ao O UlsSay oTObpaKeHbl Ha 3KpaHe.

B ~ Ak liybierz

@ ‘ Ona Hayana namepeHua Haxxkmmte kKnasmwy START.

Ecnu BbIOpaHbl U3MepeHus, Bbi3biBatoLme cpabatbiBaHne Y30, HYKHO
HaxoaUTbCA PALOM W BKIOYATb EFO NOC/E KaXKA0ro OTKAOYEHUSA, NOKa He

3aBepuwaTbCAa namepeHunAa (,CI,I'II/ITEI'IbHaFI naysa MmOXeT 6bITb NPU3HAaKOM

OKOHYaHMA U3MEPEHUIA).
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Mpouecc M3MepeHnn NANKCTPUPYIOT MHANKATOPbI
X0Aa BbIMNOAHEHUA:

HUMKHWUIA — NOJIHBIN UMK,

BEPXHUI — U3MmepeHue Z_pg M napameTpoB
Y30.

=184 1=33.9Hz

Up-pe=223.9Y

2=, 920

Iz=128.8A I=243A

2E@mA

EHRTER] L) LigjdZ

=49,9H=

Pe3yn bTaTbl U3MEPEHUA

I [ [ cieon [ B ]

S
OO

MpumeyaHusa:

C nomoLpto Knasuw F3 [ <ekan |1 F4 | Ekan> | nepenuctbisatot

oTobpaykaemble rpynnbl PpesybTaTos.

FCD 2L -pE tRop: Auto
Li=1.8% f=42.9H=z "4
Ug =854
Re =20
ta08.5T) UL -pe=226.6Y
talild
ta(21)
talSI1

S86mA | L=1.2m
LI

I [ [ <eiren [l |

=2EEms
=28ms

=28Ems
=18ms=

28128515
6311

o Konunyectso namepaemMblix napameTpoB 3aBUCUT OT HACTPOEK B ITaBHOM MEHI0.

e Bcerpga nsmepsatorca Ug 1 Re.

e ABTOMaTUYECKOe M3MepeHme NpepbiBaeTCA B CIeQYIOWNX CAyYasX:

e BbIKAoYaTenb Y30 cpaboTan Bo Bpems usmepeHna Ug R UK t, Npn NONOBUHHOM TOKE |,

® aBTOMAaTUYECKMI BblKAOUYaTe b He CpaboTas NPU OCTa/IbHbIX M3MEPEHUAX,

e [OCTUIHYTO paHee yCTaHOBNEHHOe 3HaYeHne Be3onacHoro HanpaKeHus U,

e BO Bpems 04HOrO M3 M3MEPEHWNI NPONano HanpsxKeHue,

e 3HayeHuA R; 1 HaNpPAMKeHUA ceTn He NO3BOANAN CHOPMMPOBATb TOK A0CTaTOYHOMN BEAUUYNHDI ANA
04HOr0 U3 COCTaB/AOLMX NPOLEecca USMepeHus .

— W3mepuTeib aBTOMATUYECKM NPOMYCKaeT U3MEPEHUSA, KOTOPble HEBO3MOMHO BbINOIHUTL, HaNpUmep:

BbIGPaHHbINA TOK |y, U MHOMUTENb BbIXOAAT 33 Npeae bl BO3MOXHOCTM U3MepeHusa npubopom.

- KpMTepMI/I OLUEHKHN NPaBuUIbHOCTU COCTAaB/TIAOWLMNX PE3Y/1bTATOB:

® 0;5*|An <l V< 1*|An

o 0135*|An < IA Anion< 2*|An ana lAn =10 mA
o 0,35*I5, < lp ani 2.0 £1,4%15, ANA OCTANbHbBIX lan

® 0;5*|An < IA =< 2*|An

o t,npn0,5*,, > , ana scex Tunos Y30
o t,npu 1*l,, <300 mc ana Y30 o6blYHbIX
o t,npu 2*l,, £ 150 mc ansa Y30 06blUHbIX
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o t, npu 5*I,, £ 40 mc gnsa Y30 06bl4HbIX

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

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

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

o 10 mc £t npu 1*l,, <300 mc ana Y30 ¢ manoi 3aaepKKom

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

e 10 mc <t npu 5*l,, <40 mc ans Y30 c manoii 3asieprKKom

Pe3ynbTaT MOXHO 3anuMcaTb B NamaATb (CMOTpu pasgen 4.2) unv HaxkaTtb KHonKky ESC 1 BepHyTbCA K

OTO6pa)KeHMI-O TOZIbKO HanpAXeHnA N 4aCToTbl CETU.

OcTanbHble 3amedaHna U UHGoPMaUUsA, KaK ANsA N3mepeHus |y unn Z, pe.

3.6.3.2 CmaHdapmHbIli pexcum
fon mmo 5,

YcTaHOBMTE NOBOPOTHLIV NEPEKNIOYATENb PEKMMOB
paboTbl B nonoxeHne AUTO

RCD 2 -perRom Auto [ 1
P e - 4 Haxmute knasuwy F1 w | AnAa
Bbl6Opa 3HaYeHUA |y,
F2 ‘ I
Haxmute Knasuwy F2 [\,//\| ansa
1 Bblbopa dopmbl TOKa.
S66mA L=1.2m  Ar [ U=0ey B

4 ¢ Wabierz  [EHTER] O=twgnik

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

Haxmute Knasuwy F3 [/e/s ans
Bblbopa Tnna Y30.

Haxmute knasuwy F4 ana

BbI6GOpa pekMma UsMmepeHus.

o-

LA

ENTER
‘ li Ncnonbsya Knasuiwiv A v W ycraHoBUTe HeobXoanMMble

napameTpbl 1 noaTeepanTe Haxkatuem Knasuwn ENTER.

@ ‘ ‘ [na BbIbopa BTOPOU rpynnbl NapaMeTpoB UCMONb3YyITe

knaswn 4 u P

A i ad Hakmute knasmwy F1 | U, | ana

U=ty f=48.EHz

BblOOpa 3HauYeHus U,.

Haxmute knasuwy F2 MPOBOA| ona
BblI6Opa A/IMHbI U3MEPUTESIBHOTO

2EEmA L=l2Zm Ay [0 Uo=Sely
1+ Lubierz Dstaanik " npoBogHuKa L (gns pexuma Z_pe Y30
MIIEETIIE=S

6€e3 MCcnonbL30BaHNA CETEBOW BVII'IKI/I).

"6 Ha)kmuTe KnasuwyF3 ans
BbIOOPa 3aLLUTLI OT CBEPX TOKOB
(TonbKo ana nsmepenus Z,. Y30).

Hamute F4 [, | ansa sbibopa
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50

®

3Ha4yeHue.

MeToAa pacyeta oTHocuTenbHo U, uan
Uo (Tonbko ans usmepenua Z, o Y30).

‘ Ncnonbsya Knasuiwim A v W yctaHOoBUTE Heobxoanmble
NTER

‘ E napameTpbl U noarsepanTe Haxkatmem knasuwmu ENTER. Mpu
@ yCTaHOBKe MapameTpoB 3aluTbl Knasuwamn 4 u P

BblbepuTe NapameTp, a Knasnwamd M W ycTaHOBUTE €ro

MNogkntoumnte N3MepuTenb K CETU COrNacHO CXeMe Ha PUCYHKeE:

L1

L3

t

1

Ya0AseTO
FMoToEal

U=222,2B f=58,8My

18MA
HzmM-1e 4 ¥ Brbop

| [P/ Al [O/E/E | [ Ferr

| Ian

PE

Mpnbop roToB K U3MEPEHMUIO.

3HaYeHUA HaNPAMKEHNA M YaCTOTbl CETH
oTO6paKeHbl Ha 3KpaHe.

‘ Ona Hayana namepeHma Haxkmumrte Knasmwy START.

START

Ecnu BbIGpaHbl U3MepeHus, Bbi3biBatoLme cpabaTbiBaHme Y30,

HYXXHO HaXxoAauTbCA PAOOM U BKNIKOYATb €ro nocse KaxXaoro

OTK/IIOYEHUA, MOKa He 3aBepLlaTbCA U3MepeHUna (,CI,I'IMTel'IbHaH

naysa MOeT 6bITb MPU3HAKOM OKOHYAHMA U3MEPEHWUIA).

FCO 2L -FERcDI Auto

Mpouecc nsmepeHna UANKOCTPUPYIOT
MHAWKATOPbI XO04a BbINO/IHEHUA!

HUXKHWUI — MOMHbIN UUKNA;

BEPXHWUN — U3MepeHune Z, p¢ 7
napametpos ¥Y30.



RCD Z-Fe(reo) Auto 5
U=ty  f=54.8H=

=@.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 (R [ <cioon [ e ]

Pe3yn bTaTbl UAMEPEHNUA

‘ C nomouibio Knasuui ‘4 OKPAH, PKPAH "

F3 F4 2
‘ ‘ nepenncTbiBatoT 0T06pa)+(aeMb|e rpynnbl pe3ynbTaToB.

i U=14,5E

teiB.50) =306mc | >20Gme  AL-FEESH.EE
tpl1I) =38mc =28mc
talZI) =18mec =18mc

2813.18.16
tal5I) 1815
Ay [0 UL=5BE

MpumeyaHue:
MpumedaHua Takne e, Kak B pasaene 3.6.3.1.

3.6.4 MH3smepenue napametpoB Y30 B cetsax IT (MPI-530-IT)

B meHto npubopa yctaHosuTe TUN cetu IT.

Measurement settings

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

118/19@Y [# SoHz
115/208Y §0Hz
12772268V
220/380V
[# 238/400v
2487415V

=i

|

— ==
— =
. o°) $—‘
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MpoBeauTe M3MEPEHUA COTNACHO MYHKTY 3.6. HACTOSALLLEro PYKOBOACTBA.

3.7 H3MepeHHe CONPOTUBJIEHUS 3JIEKTPUIECKOU U30IALUU

BHUMAHMUE:
Mepep noaknoueHMEM U3MeEPUTENA K 06BEKTY, ybeautecb B OTCYTCTBUE Ha HEM HanpsaxKeHus!

3.7.1 U3MepeHUe CONPOTUBJIEHUS U30JIALUU ABYXIIPOBOJHBLIM METO0M

@

YcTtaHoBUTE ﬂOBOpOTHbIVI nepeKknYyarTesib pexxmmos pa60TbI B NosoxeHue Riso

Frso
MoToEal

Riso=---

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

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

HanpAaxeHua

@ . ‘ HaxmuTe knasuwy F1 [ Un | ana Bbibopa 3Ha4EHUA U3MEPUTEIBHOTO

R1so

EbEOF HANFAKEHHA U |

5

SaE

16EE
2568
[ Sa6E

18BEE

Knasnwammn & n W yctaHoBUTe Tpebyemoe 3HayeHme

ENTRR
@ @ N3MepUTENIbHOro HanNpsaXeHMsa 1 noaTeepauTe Bbibop

HaxXaTnem Knasuwun ENTER.

@ i Haxmute Knasuwy F3 ONA YCTAHOBKU IMMUTA

=]
‘ (MMHMManNbHOrO CONPOTUBAEHMUSA).
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WARTOSE MINIMALMA

SJBB|

EEEELH

[ ka ]| ria

<:> lWubicrz  [ERTER Lpisz

[ [ [ o [ o |

Mcnonb3ya Knasuwn 4 , » 1 ENTER BBeAMTE MUHUMANbHO
L0MNyCTUMOE 3HaYeHUe CONPOTUBIEHMA.

Riso

({50 WARTOSE MINIMALMA

'1!3|

MEIEIEEEREIEELE

<:> Ligbierz lpisz

T e

MNoToEal

Riso=---

MIM=16,&&8M0

Hat-1e |50

M [ eien [ oo

Knasuwamm 4,> n A,V 1, ENTER Bbibepute
eANHNLbI Pa3MepHOCTH.

HaxmuTe Knasuwy F4 ans

noarsepXgeHuA.

Mpnbop roToB K U3IMEPEHMUIO.
Ha gucnnee moXHO cYMTaTb 3HaYEeHMe
HanpAaxeHuna nomex.

MoakntounTe NPOBOAA K MU3MEPUTENIO COTTACHO PUCYHKY:

BX

e I

HaxkmuTe u yaepxuaiite Knasmwy START.

M3mepeHune BbINOAHAETCA B HENPEPbLIBHOM peXXume,
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Urs0=525E i
Ursq=525E

Riso=2800MQ

Un=388E

F [T Cron

MoToEal

Riso=281MQ

MIM=16,8EM0

HaM-1e

NOKa yAepXKnBaeTcAa Knasuila.

Ona npoaonKeHUa UsmepeHna HaxMuTe KnasuLy
ENTER, yaep:»kuBas HaxkaTtol Knasmuwy START.
Haxkmute Knasuwwy START noBTOpHO, YTOObI
OCTAHOBWUTb N3MepeEHHUe.

N306parkeHne Ha Aucnsiee BO BpemMsa U3MEPEHUS Npu
HaaTok Knasuwwe ENTER.

PesynbTaT namepeHus

A

Bo Bpema nsmepeHnA CONPOTUBJIEHUA I/IEKTPUUECKOM M30JIALMM HA LLyNnax U3MepUTebHbIX
nposoaos npubopa MPI-530 npucytcTByeT onacHoe HanpsxeHue A0 1 KB.

A

[0 OKOHUYaHUA U3MepeHUA 3anpeLLAeTCca OTKAIUYATb U3MePUTENIbHbIE NPOBOAA UNN U3MEHATD
noJioXKeHue NOBOPOTHOrO NepeKaYaTeNs pexxmmos paboTobl. NMpeHebperkeHne AaHHOMK
pekomeHaaumMeit MOXKeT Bbi3BaTb NOPaXKeHUE INEKTPUUECKUM HaNPAKEHUEM U AenaeT
HEBO3MOXHbIM CHATHE C 06beKTa U3MEePEHUA INEKTPUUECKOro 3apAAa Noc/ie OKOHYAHUA USMEPEHUA.

e [lo Tex Nop, NOKa U3mepuTesibHOE HaNpAXKeHne He JocTuraeT 90 % ot YCTaHOB/N1IEHHOIO 3Ha4YeHUA

(a Takxke npu npesbiweHMn 110 %) U3mepuUTENb U3LAET HEMPEPbIBHbIN 3BYKOBOM CUrHaN.

e [locne OKOH4YaHMA n3mepeHuns an6op dBTOMATUYECKUN pPa3pAXKaET EMKOCTb U3MEPAEMOTIo Kabenn

yepes BHYTpPeHHee coeanHeHue 3axmmos RISO+ 1 RISO- conpotnsnerHmem 100 KOm.

Bo3moKHble coobuieHnn, oTobparkaemble Ha 3KpaHe UsmepuTens:

fH

Hannuune namepuTtesibHOro HanNpPAXeHUA Ha BbIXOAHbIX pasbemax nsmeputens

wym!

Ha 06beKTe usmepeHua NPUCYTCTBYET HanpsAXKeHue Wwyma. MsmepeHue
NPOAO/IKUTCA, HO MOXKET NOABUTLCA AOMNOJAHUTENbHAA NOrPELIHOCTD.
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MpeBbileHO 3HaYeHNe MaKCMMaibHOro ToKa. OTobpaskeHue cooblueHna Bo
BpemMs U3MepeHMs CONPOBOMKAAETCA NMPOAO/IKUTE/IbHBIM 3BYKOBbIM CUTHaNIOM.
Ecnu coobleHme oTobpaskaerca nocsie M3mMepeHus, To 3TO 03HaYaeT, UTo
pe3yabTaT 6bl1 NoyyeH npu paboTe Ha Npeaene HanpPAsKeHns.

MPEAEN TOKA!

3.7.2 U3MepeHHe conpoTHBAeHUA N30aA0uM ¢ momombio UNI-Schuko (WS-03 u WS-04)

&:WLA

YcTaHOBUTE NOBOPOTHbIM NEepeK/oYaTe/lb PEKUMOB PaboTbl
B nonoxeHue Rso.

Moakntoumte Kabenb WS-03 nnm WS-04 ¢ ceTeBoi BUNKOW
UNI-Schuko.

N3ameputens MPI-530 aBTomaTryeckn onpegenaet
NoAKAOYEHNE adanTepa U 0TO6PA3UT CUMBOA HA
aucnnee.

HaxmuTe knasuwy F1 [ Uy | ana sbibopa
} n3mepuTenbHOro HanpaxeHma Uy.

Gotowy! 1@, 6@ Fi
o

Ri-pE = E::: 3 Haxmute knasuwy F2 AnA Bbibopa
Ru-pE = ‘ yepenosaHua nposonos: L, PE, N uan N, PE, L unn
L+N, PE.

FIN-18,88M:
I Un=Saey ]

Pomiar 4 ¥ Llghierz
[ on ][ TRvE [ cZAs |[ POMOC

F3
‘ Haxkmute Knasuwy F3 BPEMA| anA Bbibopa BpeMeHu

OAHOro namepeHua.

Knasnwamna n ¥ gbiaennte COOTBETCTBYIOLWMIA NYHKT U NOATBEPANUTE

BblbOp HarkaTMem Knasuwwim ENTER.
‘ ‘ MpumeyaHue: Ecnu U3BECTHO, YTO B PO3ETKE N3MEHEHO NOAKN0YeHMe
ENTER
‘ nposogHuKos L u N, To nocne Haxkatma F2 MoXHO BblOpaTb HyXKHOoe
@ yepeaosaHue (N)(PE)(L), uTobbl npnbop NpaBuIbHO BblAaN pe3yabTaThbl
‘ N3MepEeHUn.

MNpumeuaHue: Pexknm (L+N)(PE) Bbi3biBaeT KOPOTKOE 3aMblKaHMe

nposoaos L u N B TecTUpyemoit po3eTke.

@ ‘ ‘ [ina BbiGOpa BTOPOM rpynnbl NapameTpos ucnonb3yiite knasuwm 4 u P

Riso
Gotowg!

Ri-n =
Ri-pe =

HaxmuTe Knasuwy F3 LA YCTAHOBKM

Un-pg=——- B 4
@ Rn-pe =
e MWHUMA/IbHOTO COMPOTUBEHNUA.

[0 Un=5@ek

miar 4k Lgbierz

I [ [ v [ Foro: |
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(Besd WARTOSE HINIMALHA

| 1BJBB|

EEEELH

[ L ]| Mo ]| Go ]

<:> lWubicrz  [ERTER Lpisz lhgjdZ

I
@ ‘ ENTER Mcnonb3ya Knasuwn 4 , » 1 ENTER BBeguTe 3HaYeHune
Q Q CONPOTUB/EHMA.

@ WARTOSE MIMIMALMA |

'1BB|

MEIEIEEEREIEELE

<:> ligbierz llpis= Ligjd=

T e

& Knasuwamun 4P 1 A&, ¥ 1 ENTER BblbepuTe
eMHULbI Pa3MEPHOCTW.

> o @ ¢ -
F4
Q ‘@ ‘ Haxkmute knasuwy F4 | 0K | ana

noavTeepxaeHnA.

MNopaxntounte Kabenb WS-03 nnn WS-04 K nposepsiemoli po3eTke.

[na Hayana namepeHma Haxkmnte Knasmwy START.

@ START B cnyuae, Koraa Ntoboe M3 HanpaXeHUi NpesbICUT A0NYCTUMOe
(50 B), oTobparkaeTca Hagnucb HanpaxXeHue Ha 06beKTe, a
nsmepeHme 6aokupyercs.

Rirsa :

Urso=a28Y 198,810 N306parkeHne Ha gucniee BO Bpems U3MEPEHUSA:

Uempe oTobparkaeTcA CMMBO U3MEPAEMOr0 CONPOTUBAEHUA
Up-pe=—— M NO/I0CKA MHAMKATOPaA TEKYLLLEro npoLiecca.

HU»XHAA NnOoN0CKa NoKasbiBaeT % OT BpeMeHU
BbIMNOJ/IHEHUA BCEIrO U3IMEPEHUNA.
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R1so

=47,.9MO "
-938MQ

U -pe=325E
Un-pe=329E
=468MO Pe3ynbTaTbl U3MepeHUs
MIN=16,6M0 20151018
ke, il Un=5@EE
Hzp-me 4 ¥ Bufop TanMcaTh
[ Un ][ PEMMM || BFEMA || noMOWb |

MpumeyaHue:
MpumeyaHus 1 coobLLEHNS TaKMe }Ke, KakK B pasaene 3.7.1.

3.7.3 U3MmepeHuUe CONPOTUBJIEHUS U30JIALUU C NOMOLIbIO aganTepa AutolSO-1000c

s mmo o,

YcTaHOBUTE NOBOPOTHbLIN NepekatodaTe b peXXMmMmoB paboTsl
B nonoxeHue Riso

MNogkntoumte agantep AutolSO-1000c. Nsmeputens MPI-530

@ aBTOMaTUYECKM onpeaennT NoaxaloueH e aganTtepa u

Adapter 0TO6PA3UT CMMBO Ha auUCnee.
AutolSO
1000c

HakmuTe knasuwy F1 | Uy | ana sbibopa
6 M3MepUTENbHOTo HanpsxeHns Uy.

Frso: Przewdd 2

Gotowy!

[3
F

1
- T
@ Un-re =--- 2 HaxxmuTe knasuuy F2 Ans Bbibopa
FIN=108,8M0 ‘ TUNa Kabensa (3-,4- unm 5-npoBoaHbIN).
Autal80-1000C Un=5884 iy
F-.:.,,.,i.. .:lt-irz T2 || ot ‘ Haxkmunte Knasmwy F3 ana sbibopa

BpemMeHn ogHOro namepeHunAa.

noaresepauTe Haxatnem knasmiim ENTER.

ENTER
‘ li Wcnonb3ya Knasuium A n W yctaHoBMTE HeobXo4MMble NapameTpbl U

@ ‘ ‘ [ins BbI6OPa BTOPOIA rPyNMbl NapameTpoB ncnonbayiite knasuwmn 4 un P,
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Uri-pz=—--

= ULz-La=-—- Haxmute Knasuury F3 [LNA YCTaHOBKM

MIN-108,8M0 MWHMMA/ZIbHOTO CONpPOTUBIEHUA.

AutolS0-1000C Un=Seet

4k Llgbierz

@ WARTOS:E MINIMALHA |

| 1EIE’I;B|

MEEEE@EEEELE

[ [ ]| M ]| G |

i:b llybierz  [ERTER] Llpisz L

I [ [ o ][ o

\

ENTER

@ Ucnonb3ya knasuwu <4, » 1 ENTER BBeAMTE 3Ha4YeHue CONnpoTUBIAEHUA.

® _
@6

WARTOSE MINIMALMA

1
MWEEEEEEEEIEME
[ ke )0 v | ECER)

¥ Wghierz Ipisz lWujd#

-

Knasuwamun 4P 1 A, ¥ 1 ENTER BbiGepute
eIMHULbI PAa3MEPHOCTM.

Haxkmute knasuwy F4 | OK | ans

NOATBEPMKAEHUS.

Gotowg! K
L g-
RL1-|.2 ———— Li-LE
R _ ULg-rzs——-
RLl_LS U re MpnbOp roToB K M3MepeHuIo.
Lo=Lgy ===
iRk Ha Aucnaee MOXKHO CYUTaTb 3HAUYEHME

AutolS0-1000C Un=1aEE b
EIFET) Powiar 1+ gbisrz HanNpPAXeHUA NomMex.
[ on ][ TRvE ][ cers ][ Pomoc |

@ MNoakntoumTe agantep AutolSO-1000c K TecTupyemomy Kabento.
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Adapter
AutolSO
1000c

[Ona Hayana namepeHna Haxkmmte Knasmwy START.

CHauana BbINOHAETCA NPOBEPKA HANPAKEHNA Ha OTAENbHbIX

START napax NposoAoB.. B cnyyae, korga ntoboe u3s HanpaxKeHui
NPEBbICUT A0NYCTUMOE, 0TOBPaXKaeTca CUMBOA 3TOTO
HanpsxxeHusa c “1” (Hanpumep, Uy.pe!), @ UsmepeHue
npepbiBaeTcA.

Frso: Przewdd 5

69260 e
=B’BBGQ Upi-pz=1851y

Upz-Lz=1851Y

=8,06G0 PesynbTaTbl U3mepeHus
HiIH=1,2060 s
AutolS0-1000C Un=16a
lipisz lhyjd#
o
‘ ‘ C nomoubio KnasuLl ’4 3KPAH| PKPAH "
F4

F3
@ ‘ NepenncTbIBaloT 0To6paxaemble rpynmbl
pesynbTaTos.

Rrso: NMpoEon-3

=6,966G0
=9,23GQ

=7.686GQ

. 2813.18.16
MIM=1,8650 BaoT
AutolS0-1000C Un=SE8E

] [ [ o ][ G

NpumeyaHue:

MpumeyaHus 1 coobLueHMA Takne XKe, Kak B NyHKTe 3.7.1.
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3.8 HM3KOBOJIbTHOE U3MepeHUe CONNPOTUBJIEHUS

3.8.1 H3mepeHHe cONPOTHUBIEHUA 3alMTHOrO NIPOBOAHVKA U YpaBHUBAIOLEro NOTEeHIHaJ
coeJHEeHUAa TOKOM 1200 MA

YcTaHOBMTE NOBOPOTHbIN NepeKatoyaTeb peXnMmoBs paboTbl B
nonoxeHune Ry Rizooma.

Gotowg!

R:>19990

[Trve ] [rotozero] [N [_Foree ]

Haxmute knasuwy F1[PEXUM ans BbiGOpa peskuma u3amepeHus.

noaresepauTe HaxaTtnem knasuium ENTER.

ENTER
@ ‘ li Ncnonb3ya Knasuwn a n W gpi6epute nyHKT Reont 2200mA ¢

Fconri2@8MA

= k= EBEOR PERHMA |
R
& Rcontt2080mA

@ ) I‘ Ha*kmute Knasuwy F3 ANnAa YCTAaHOBKU MaKCMMa/IbHOTO

COMpPOTUBNEHMUS.

@ﬁ WARTOSE MAKSYHMALMA |

MEIEIEEIBEEEELE

==

¥ liubierz  [ERTER Upisz  [E5E] Lujd#

I [ [ o ][ ok

Mcnonb3ya Knasuwn 4 , » 1 ENTER BBeAMTE 3HaYeHune

ENTER
@ ; F4 .,, conpoTmsneHuns. Haxkmute knasuwy F4 | 0K | ana
Q Q ‘ noATBepPKAeHUA.
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Rconr X268

WARTOSE MAKSYHALHA

2,5|

MWEEFEEEEEELE

Ok Ugbierz  [EFTER Upisz  [EX Wuidz

[ [ [ o [ o |

Ficont £ 208mA
Gotowg!

R=---
Mpnbop rotos K U3MepeHuto.
MAK=2560

Fomiar
[ TRve |[AUTOZERO] [ LIMIT ][ POMOC |

Rcontt288mMA
MoToEal

Fr=8,160
R=0,18¢2

Pe3ynbTaTbl UsamepeHua

: 2813.18.15
HAKC=2,580 b

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

Haxmute knasuwy START gna Havana cneayrowero
n3MepeHuna 6es OTKNOUYEHNS U3MEPUTESbHbIX
NPOBOAHUKOB OT 06bEKTa.

BHUMAHMUE!
CoobueHune «HanpaxeHue Ha o6bekTe!», MHGOPMUpPYET O TOM, YTO UCCeAyeMblii 06beKT HaxoauTcA
noa HanpsaxkeHnem. UamepeHue 6n1okupyertca. HemeaneHHO OTKAOUMTE U3MepUTENb OT ob6bekTal

Bo3moOXHble COOGLI.I,EHMH, omGpamaeMble Ha gucnnee namepurtena:

M Ha o06beKTe nsmepeHus NpUCyTCTBYET HanpsKeHue Wyma. M3mepeHune Npoao/KUTCA, HO
) MOXET NOABUTLCA AOMNONHUTENbHAA NOMPELIHOCTb, YKa3aHHasA B TEXHUYECKMX AaHHbIX.
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3.8.2 U3MepeHHe aKTUBHOI'O CONPOTHUBJIEHUS

ﬁ:"‘“’v

&= L
@ 2 5 YcTaHOBUTE NOBOPOTHbIM NepeKtoYaTe/ib PeKMMoB paboTobl B
L)

Res nonoXxeHume RX RiZOOmA-
'gv - E

Gotaum!

R=--

MAE=2.565

Pamiar Ostugnik
[ TRYE |[AUTDZERO|[ LIMIT |[ POMOC

noarsepauTe Bbi6op HaxkaTuem Knasuium ENTER.

ENTER
@ ‘ YcTaHoBUTE pexnm Ry Mcnonb3ya kKnasum & 1 W p

== WYEQR TRYEU |
™ Rx
Rconr+208mA

: Lighierz Akceptuj Lgjd#

Gotowy!

Rx= PesynbTaT M3MepeHUs

[reve ] [ruTozero | RN [ Forioe |

MpumeyaHue:

MprmevaHna 1 coobLLEeHMA TaKMe e, KaK B pasaene 3.8.1.
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3.8.3 KoMmneHcanusi CONpOTUBJIEHHS U3MEPUTEIbHBIX MPOBOAHUKOB (KaJIMGPOBKa)

[na ycTpaHeHUA BAMAHUA CONPOTUBAEHUA U3MEPUTENIbHbIX MPOBOAHUKOB Ha pe3ybTaT UsmepeHusa
MOHO BbIMONHUTb KOMNEHcauuio (aBTomaTuyeckoe obHyneHume). C aTol Lenbio pesxknmbl Ry M Rizgoma
copepat pyHkumio AUTOZERO.

@ L4 HaskmuTe knasuwy F2 [aurozerd]

F2‘

MoToEal

114 KOMASHS AL MK CONPOTHE TEHMA
HMEMERMTE NEHLX NPOECSHHMKDE,
EAKOPOTHTE M KOHLLbI
M HISHHHTE .

@ Cnepyiite MHCTPYKLMAM Ha KpaHe aucnies:
ONA KOMNEHcaUMm CONPOTUBNEHUA U3MEPUTE/NbHBIX MPOBOAHUKOB 3aMKHUTE UX LWyMbl, @ 3aTeM
HaxkmuTte Knasmwy START

@ Gotowy! =Z:J==AUTOZERD

R=-

MAR=2,580

Pomiar Ozt.wgnik
[ TRvE |[AUTOZERO]| [ LIMIT || FOMOC |

Ha gucnnee noasutca Hagnuce AUTOZERO, cBugetenbCcTBytowan 06 ycnewHoM BbINOJHEHUN
KaNMBPOBKN N3MepPUTESbHBIX MPOBOAHUKOB.

[na Toro 4To6bl OTMEHUTL KOMMEHCALMIO CONPOTMBAEHUA NPOBOAHNKOB (BEPHYTLCA K 3aBOACKOM
KannBPOBKe), HY*KHO BbINOAHUTL OMMCAHHYIO Bbllle NPoLEeaypY C Pa3OMKHYTbIMM
N3MepUTEIbHbIMM MPOBOAHUKAMM.
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3.9 IIpoBepka nocjaeA0BaTEIbHOCTH YepeaoBaHus ¢pa3

s mmo o,

YcTaHOBUTE NOBOPOTHbIN NepeKkatoYaTes b PeXKMMOB paboTbl B

u

L%

Ry

L

o NONOMKEHMNE wi by,
et

HasmuTe knasuwy F1[PEXWM,

@ ‘ ENTER Ncnonb3ya knasuwmn A n ¥ spibepute YEPEOBAHUE ®A3 1

’ Q @ noaTeepauTe Haxatnem knasuwm ENTER.

Evbop petMa

NHECHETP EPAWEHHE YEFELOBAHHE
AEHMATENA PR3

1 ¥ BpiBop MEHMMEHKTE Ebixon

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

N3mepuTenb roToe 418 NPOBEPKM

I
@ nO,EI'KﬂIOHVITe n3meputenb K CeT CornacHoO cxeme Ha PUCYHKe:
s — L1
A —— L2
N —— RCD lﬁs
L [ A PE
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Ecnu cTpenka Bpalyaerca no
4acoBOM CTpesiKe: NpsAMan

nocnenoBaTenbHOCTb a3,
BpaLLeHMe CTPEsSIKUN B
NPOTUBOMNONOXKHOM
Hanpas/eHMn: obpaTHas
nocnefoBaTebHOCTb
yepenoBaHua das.

HEpEA0EaHHE $33 (Y MeskaydasHble HanpaxKeHUn

U g z=411B
U|_:|_-|_3 =413B
U z-L==411B

NHANKaumMa Hannuma
OTAeNbHbIX a3

e (L2
I

3.9.1 [IpoBepka HanpaBJ/IeHUA BpallleHUA 3JIEKTPUIECKOro ABUraTeJis

@

©)

YcTaHoBUTE I'IOBOpOTHbIﬁ nepeKknyaTeib pexxmmos paGOTbI B

u

NONONKEHMNE wibv.

HasmuTe knasuwy F1

WUcnonb3ya knasuium 4 n W gui6epute BPALLEHUE ABUTATENA, 1

noaresepauTe Haxatnem knasuiwm ENTER.

BbiGop pemuMa

NHECHETF EPAWEHHE YEFEAOEARHHE
AEWCATENA PR3

Wiraowanie zilnika

[rrve ] I [ [ Foro: |

@ MoaknoumnTe nsmeputenb K ABUraTento COrlacHO PUCYHKY:
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1 L2 3
® @ @
[ X I

@ npOBepHMTe Ban Asuratena B HYXKHOM HanpasB/aeHUN.

BpalyeHue No YacoBoOl CTpesiKe: BpalyeHne NpoTUB YacoBOW

noaKayYeHne K knemmam L1, Eiggu CTPenKu: NoaKAYeHne K

L2, L3 asuratens Hu=2. 34 Knemmam L1, L2, L3 aBuratens
cooTBeTcTBYIOWMX pa3 L1, L2, cooTBeTCTBYOWMX Ppa3 L1, L2,
L3, npuBeeT K BpaLLeHuno L3, npuBeeT K BpaLlEeHuUIo
ABUraTena B TOM Hanpas/AeHUN, MPEMAS ABUraTena B HanpaB/ieHUH,

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

Xoae Tecta. _ _ 6bin NOBEPHYT Ba/a B Xo4e TecCTa.

MpumeyaHue:

[BuxKeHne He NOAKIIOYEHHBIMU U3MEPUTENBHBIMU MPOBOAAMU MOXKET UHAYLUMPOBATL HANPAXKEHMUE,
KOTOpOE NOKa*KeT N0XKHOE HanpaB/sieHWe BpalleHnA. He p,eraﬁTe Nn3ImeputTenbHbiMmn NpoBoAHNUKaMn BO
Bpema 3Toro TecTta.

3.10 U3MmepeHHe OCBELeHHOCTH

YCTaHOBWTE NOBOPOTHBLIN NEpeKnoYaTeNb PeXUMOB paboTsl B

u

NONOXKEHUE wity

(L) ¢

@ MNogkntounTe agantep LP1 (boTonpruemHuK). M3meputenb NepekntoumTCa B PEXKUM N3MEPEHUSA
OCBeLLLeHHOCTW.

Luksomierz

E=8.86fc

E=0,8Ix

MIM==—l:

EHTER] Lipis=

[rove ] IO [ v [poric |

@ n‘ MNoaxntouns agantep LP1 nocne Haxas knasuwy F1
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Bbi6epuTe KNasuwamn 4 n ' JIIOKCMETP » noarsepaute

Q Q HaxkaTvem Kknasmwm ENTER.

BbiGop pemuMa

NHECHETF EPAWEHHE HEFEAOERHHE
ABWCATENA PR3

MEHHEHHTE E

56 HaxmuTte Knasuwy F3 ANA YCTAHOBKU MUHUMA/IbHOM

OCBeLLEHHOCTH.

MWEEME@EEEELE

[ I:¢ ]| [ ]

F Ugbierz lpisz Llyjd#

[ [ [ o [ x|

Mcnonb3ya Knasuwm < , » 1 ENTER BBeAMUTE 3HaYeHne

ENTER
.' R ‘ ocBeleHHOCTU. HaxkmuTe Knasuwy F4 | OK | ana
Q Q ‘ noATBEPXAEHMA.

WARTOSE MIMIMALMA |

| SBB|

MEIEIEEEEEEELE

4} Wubierz  [EHTER] Lipisz lujd#

I [ [ o ][ ok

EN!L Knasuwamu 4,> n A,V 1 ENTER Bbibepute eanHULbI

Haxmute Knasuwy F4 | OK | Ana noATBepsKAEHUA.

@ | Q | @ F.‘ pasmepHOCTH.

Mocne nomeleHus agantep LP1 Ha MecTo UsmepeHus, cunTaiTe pesybTar.
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NukcHeETR

E=635ix

MIM=SEE]::

EHTER] FanMcaTte

I [ e | [ oo |

3.11 Peructparop

YcTaHoBUTE I'IOBOpOTHbIVI nepeKknyatesib pexxmmos pa6OTbI B NMOJSI0XKEHNE
LOGGER.

tp=ls n=l | = BEEE.E1
Rejestruj 4 ¥ Llghierz lpisz
TRYE || c2AS ][ #Ekran |[ Ekrane

Bbibepute B MEHIO (pasgen 2.2.3) HOMUHaNbHOE HaNpPAXKEHWE M YaCcTOTy CeTU. ITO HanpsaXKeHue
MCNONb3YyeTcA A/1A pacyeTa OTKAOHEHMA U3MEePAEMOro HanpsaxKeHus B [%] oT BbiIbpaHHOIO
HOMMHAIbHOTO 3HAYEHMUA.

¥
F" Haxmute knasuwy F1[PEXUM] ans Bbi6Opa NapameTpoB perncTpaLmm.

TRYEY REJESTRATORA

LLLP.QE 5. oosw.FF

LLf

I

Harmoniczne (THO)

@ LIPS Sy f ooz PR Harm, (THOD

S lubierz  [E6TER| Akceptui [ Liuid#

noarsepauTe Haxkatnem knasuwu ENTER.

@ Q mli BbibepuTte KNaBuwamu A 1 W Habop napamMeTpoB ANA PerncTpaLum u

@ ot Haxkmute Knasuwy F2 BPEMS|, yTo6bl 334aTb Nepmoa AUCKPETM3ALUN U
‘ KO/IMYECTBO OTCYETOB.
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'
e

PervctpaTtop

= € MAFAMETFb PEMHC TRALLHH |
AHCKPETHZALKA te SAMEF 1
1c E 2o 2c @
4o Sc e | 168 |
BFEHA BE.83:28 €]

[ N [ o< |

Ucnonbsysa knasuwm 4, » 1 ENTER yctaHoBUTe Nepuos,

ANCKpeTU3aLmnun.

Ucnonbaya knasuwmn €, P nepeiigute K BbI6OPY KONMYECTBa
0oTCcYeToB, Knasmwamu A, ¥ ycTaHOBUTE KOJIMYECTBO OTCYETOB —

BpeMA perncrTpaLmm paccunTbiBaeTCa Ha OCHOBE Nepmoaa
Q ANCKpPEeTM3aumMmn N Konmyectsa otcyeToB. Haxkmute Knasuwy F4
|_OK | nna noATBepKAeHMA U Nepexoay K caeaytoWwym napameTpam.

Ncnonb3yiite Knasuwu 4 > [NA HaBuraumm no ctpoke MEHIO. HaxmuTe knasuwy F3| Om | ana
Bbl6GOPa TMNA TOKOBbIX KAELLEN.

® @
(%

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

=@l

=B ar
=ahA
=ahA

tp=2s | =188 t= BEES:E0
Rejestruj 4k Llgbierz
[ TRvE ][ GCems |[ e |[ POMOC

Lybdr typy cegdw pomiarowach

= C-3
C-6

F1F-2,F-3

: LIgbierz Akceptuj Llgjd*

Wcnonb3ya knasuwn A n W, ycTaHOBUTE HEOBXOAMMBbIN TUM TOKOBbIX

Kneuwlen n noatsepanTe Haxkatmem knasumwm ENTER.

MoAKAouMTe U3MEPUTEND COTIACHO CXEME Ha PUCYHKe (Npumep pernctpauumn Ha
aneKkTpoasurartene):
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BapuaHT NOoLKAKYEHMA TOKOBEIX KNS Wei

L1 IImAl
313 23

@A
L}

tp=2z n=l88  {= BE:62:28
CTapT ZanMcaTe
[ FE#Hr | [ BFEMA || #3wpan |[ 3kpane |

1k E:tllEll:ll:l

‘ C nomouibio Knasuul ‘4 3KPAH, PKPAH " nepenncTbiBatoT

@ @ '
‘ ‘ oTob6pakaemble rpynmnbl Pe3yNbTaToB.

Pl Qhwar]l  SIMAD SulvAIP  =EU

={uar

16 18 18 18 S -=EWA
Sn =2WA

cosy=H.99

=] 3 3 = FF =B.9E
U =227.9B
I =2E.3mA
5] 5] 5] 5] f =588y

tp=2z n=188  t= BEE3:28
CTapT ZanMcaTe
[ PEWHM | [ BFEMA || 43kpan |[ Jwpane

1 F E:tllEll:ll:l

Haxkumas knasnwm A, V¥ npy n3obparkeHnn CrneKkTpa rapMoHMUK MOKHO
‘ BbIGpaTb HOMEp rapMOHMKM, 3HAYEHWA KOTOPO OTOBPAXKaOTCA B NPaBOi

Q yacTum gucnnes.
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Upos =224.8Y
THOW =2, 2%

Upoz =S.44
Unoz =27

tp=2s | n=lB@ i BEES:20 !
Fejestruj <:r Lubierz Wpizz
[ Trve ][ czAs | [ #Ekran || Ekrane

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

Ihoz =4.3mA
Ihoz =18%

4
tp=2= n=188 1= BE:A3:28
Fejestruj i:b Liykierz llpizz
[ Trve ][ czAas | [ #Ekran || Ekrane

@ " Hakmure Knasuwy START onAa Havana perncrpaumu.

=56,8H=
231 cosp=1,86
PF =897
P =421
0 =Zuar
S =44YA
Sy =11vA

e Bo Bpems pernctpaummn gucnaei otobparkaeT To/IbKO TO M306paXKeHMe, KOTopoe Obl/I0 Ha HEM B
MOMEHT Hayana perncTpaumm.

o 13-33 3KOHOMMM 3HEPTMM U3MepUuTenb oTobpaskaeT MHdopmaLmio B TedeHune 30 ¢ oT Hayana
perncTpauunm, 3atem NepexoanT B PeXKUM aHeprocbeperkeHna (Ancnaei noraweH, Kaxayto
CEKyHAY MUraeT 3eneHblli ceeToguog). NpobykaeHne ns «CnAWero» pexuma npomcxoguT npu
Ha¥KaTuK Ha No6YI0 KNasuLLy.

4 [IlamMATH pe3y/IbTaTOB U3MEpPEHUHU

4.1 OpraHusanus NamsAaTH

MamATb ANA XpaHEeHWUA pPe3yIbTaToB U3MEPEHUI UMEET APEBOBUAHYIO CTPYKTYPY (PUCYHOK HUMKe).
Monb3oBaTenb MMEET BO3MOXKHOCTb 3aNMCbiBaTb AaHHble Ana 10 06bekToB. [11a KarKAoro
06beKTa/KAMeHTa MOXHO CO34aTb MaKCMManbHO 999 06BHEKTOB, B KOTOPbIE MOXHO 3anucaTh 40 Tpex
ypoBHel Nogo6bekToB, No 999 noaobbeKTa AA KaxKAoro ypoBHA. B Kaxkaom obbekTe U nofobbekTe
MOXHO COXPaHUTb 4,0 999 pe3y/bTaTOB U3MEPEHUN.

Pasmep namaTtn Hanaraet orpaHnyeHunsa. NMamaTb N03BONAET OAHOBPEMEHHYO 3anncb 10 NOAHbIX
OMMCAHWUI KNNEHTOB, a TaKXKe MUHUMYM: Habopbl pe3ynbTaTtoB M3mepeHuit ana 10000 Touek nsmepeHus
1 10000 nmeH ToyeK namepeHusa, 999 onmncaHuii ana o6bekToB, 999 onmcaHnn g1s NoA06BHEKTOB U

71



3aNOMUHaHKE CO34aHHbIX CXeM 3TUX 06beKToB. Kpome TOro0, A0 99 3anucen pacwnpeHO MecCTo B CNMUCKe

MMeH (cnuncok Bbibopa).
4.1.1 Buapl rJ1aBHBIX OKOH B peXKUMe 3aNiCU U3MepeHu

FnaBHOe OKHO KaTanoros

CTpoKa Cc MMeHeM 0O6bem cBob604HOM NamATH:
KnneHTa /naHens BCe 3alTpmxoBaHo - 100 %,
NoKanM3auumn ec/Iv INHWIA HeT - 0 %

B MEHIO

NKOHKa 0bbekTa

MNaMAaTe
Elient 1/0biskt

YTonweHHaa pamKa

NoKasblBaeT MecTo
MKoHKa nogobbekTa

Kypcopa 174 ||| 2ea || 304 |éa
(2e) 2 B (oe) 0 @ (ee) 3 &
. - - gy y MaHenb ¢ UMeHem
14 [E [ 24 (@[ /4 |E 06beKTa unn

(2o 3 iy} *El (oo 3
[ NoaobtekT

T ¥BrBop [ERTER] ZanmcaTe Ebisog, Kypcopa Ha KAneHTa u
ero agpecom (ecav oH

I'IO,EI,O6'beI'(Ta, a TaKXe

-

CTpOKa NOACKa3Kn
B Clydae HaBegeHuA

6b1n BBEAEH)

CoeanHUTENN, yKasblBatoLmMe Ha BOSMOXKHOCTb 0O603HayeHun
nepemeLLeHna Mexay MKOHKaMu bYHKUMOHANbHBIX
Knasuw

061beKT, 6e3 noaobbeKToB

MopaakoBsbiit Homep/ /y 1/1 |idu|4— Cvmson obbekra
obLee uncno o6bekTos (2e) @

—T—

CMMBOA TOYKM M3MEPEHMA U UX KONMYECTBO (aNA faHHOro 06beKTa)

061beKT, coaeprKawwmuii Noao06bvEKTbI

174 a4 CumBon 06beKTa Ha cepom doHe
(2e) 218

CoeanHutens

MNopob6beKT, He cogeprKawmii 4pyrux nogo6veKToB
b 174 |[Fll4— Cvmson nopobuekra

MopsaKosblii Homep/

obluee ymcno nogobbeKToB
Ha OAHOM YpOBHe
CMMBO/ TOYKM MU3MEPEHMSA N UX KONIMYECTBO (419 faHHOro noaobbekTa)

Nopo061beKT, coaepKawuii cnegyrowme nogo6beKTbl

4— CuMBON Noao6beKkTa Ha cepom dpoHe

CoeanHUTENb (NOABAAETCA NPU NEPEMELLEHNM KYPCOpa Ha UKOHKY.)

OKHO ANA pefaKTUPOBaHUA KAUEHTA

HEMEHEHWE KAWMEHT A

HASBAHHE [CoH=nCA.
AKTMBHOE none \

FoOrO4 CEMAHKLS
HHIEKLC 51698

wi. Borynokero 11

N
[ [onAa gaHHbIX
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OKHO Ana BBOAa UMEHU

HESEBAHHE  [Conen_ Q'_ Mone ansa BBOAA

NHdopmaums o
pexvme BBOAA
UMeHU

IEI ] <4—3KpaHHas KnasmaTypa

[ns nonyyeHua 3arnaBHbIX 6YKB , ycTaHOBUTE Kypcop Ha Shift u HaxkmuTe Knasnwy ENTER.
Ona Toro ytobbl NONYYMTL CneumasnbHble WpPUTbl (MOAbCKME) ycTaHoBUTE Kypcop Ha ALT M HaxkmuTe
Knasuwy ENTER.

OKHoO 3anucu pesynbTata UsSMepeHus

MopaaKkosbii
Homep/obuee
KO/IMYECTBO 3anNnCaHHbIX
Furkt pomiarowy ()] 171 =] 141 Aveek

lipisz Ohiskty

[z [ [

MpumeyaHusa:

e B 0AHY AYEMKY MOXHO 3anncaTb pe3y/bTaTbl UISMEPEHUN ANA BCEX UBMEPUTENbHbBIX YHKLUMUNA.

e 3anucaTb B NaMATb MOMKHO TO/IbKO Pe3y/bTaTbl U3MEPEHNiA, 3anycKkaembix Knasuwein START (3a
NCKNKOYEeHUEM aBTOMATUYECKOro OﬁHyﬂEHVIﬂ npn HU3KOBOJZIbTHOM U3MepeHnn COI'IpOTl/IBneHVIH).

e B namaTtn byaert coxpaHATbCA Habop pe3ynbTaToB (rNaBHbI U AONONHUTENbHbIE) AaHHON GYHKUMUK
n3MepeHun, 3aaHHble NapameTpbl, a TaKXKe gaTa U BpemMs U3MepPEeHMUA.

e HesanucaHHble AYENKN HeAOCTYMHbI.

L PeKOMGHAyeTCH CTepeTb NaMATb NOC/e CYUTbIBAHUA AaHHbIX UK nepes BbINOJIHEHUEM HOBOM cepun
N3MEpPEHUI, KOTOPbIE MOTYT ObITb 3aMMCaHbl B TE Ke AYENKU, YTO M NpeaplayLime.

4.2 3anuch B NIaMATh pe3y/IbTaTOB U3MepPeHUuM

\

ENTER
@ Haxkmute knasuwy ENTER nocne 3agepleHna namepeHus.

4.2.1 BBoj pe3y/ibTaTOB 6€3 paclIUpeHUs] CTPYKTYPbl MaMATH

\

@ AT Haxkmute kKnasmnwy ENTER ewe pas.
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Lo UL-HoL-L

CeBobogHasn A4elika A4na AaHHOTo TMMNa U3MePEHUA.

: Pamiar

Z1-1=0,8750

. S 3aHATan aYenKa ANA AaHHOIO TMNA U3MEPEHUS

= Poniar Wpisz 0

[vevn | [

@ Mcnonbsysa knasuwv A ¥, BolbepuTe A4YEnKy.

‘ ‘ HaxkmuTte knasuwy ENTER, 4Tobbl COXpaHUTb pe3ynbTaT Unu

® 2 =
@ ‘ ESC, uToObl BepHYTbCS K OTOBPaXKEHUIO CTPYKTYPbl MAMATH.
lub

@ Mpun nonbITKe 3anNMcu B 3aHATYIO FNeme noABUTCA npeaynpexageHume:

Kaomérka zajeta.
Madpizad?

4 ¢ Llgbierz

Haxkmute knasuwy ENTER, 4ytobbl nepesanncatb pesynbTaT uam ESC,

ESC
YTOHbI OTMEHUTD.
lub

@ ENTER

MpumeyaHue:

B cnyyae aBToMaTuueckux BbikatovaTenel Y30, BblleyKasaHHOE NpeaynpexaeHne NoABUTCA TaKKe Npu
NonbITKe BBOAA pe3y/ibTaTa MU3MepPeHUa AaHHOro BUAA (COCTaBAAIOLWEN), BbINOJHEHHOTO NPU APYroMm
YCTaHOB/NIEHHOM TOKe |p, UK AN8 ApYroro Tuna BbikAtoYaTens (06bl4HbIi/c manol
3a/1ep’KKOI/CeNEKTUBHDIN), YeM pe3ybTaTbl, COXPAHEHHbIE B 3TOM AYeliKe, HECMOTPA Ha TO, YTO
npegHasHavyeHHOE AnA 3TOro MecTo cBoboaHO. BBOA pe3ynbTaToB M3MepeHUI, BbINMOJHEHHbIX A4
Apyroro Tuna sbikatovatena Y30 unm Toka lp,, NpMBeaeT K noTepe Bcex paHee COXPaHeHHbIX
pe3ynbTaToB, KAacaloWmMXCcA AAHHOTO BbikatovaTensa Y30.
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4.2.2 PacmiypeHHUe CTPYKTYpbl HaMATH

Famigd
Eliemt 1

11 |y
= 11

I Obickt
“ lWubierz  [ERTER Wpisz  [E5E] Lujd2

[revn | I [ o7 ] o |

@ Haxkmmasn knasuwy A yctaHoBuTe Kypcop Ha KnuneHT 1.

4_vlubierz
-

@ Mcnonbaya knasuwn 4, P nepeiigute k cneayiowmm kaventam (1 - 10).

@ Haxmute knasuwy F1 NPABKA AnA pefaKTUPOBaHMA AAaHHbIX KAUEHTA.

KODPOCZET.
FAOFES

ULAGI

2 Wubierz  [EFTER Educia  [EE Wuidz

[Evveon | I [ oo ][ o<

@ Ucnonb3yite knasnwn A ' ytobbl ycTaHOBUTb KYPCOP Ha OTAENbHbIX CTPOKAX, HaXKMUTE

knasnwy ENTER gna Bxoda B pefaktnposaHume.



®
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Educjza nazuwy

MAZLIA [Flient 1_

IIEHEI
|

ry
) Ligbdr EHTER LIpizz Llyjd#

I [ [ o [ ok

Mcnonbsyiite Knasumium 4, > n&, ¥ nnasbibopa cumeona (byksbl, uudpbl), a 4NA BBOAA

HaxmuTe Knasmwy ENTER.

Harkatue knasuwm F3 (OTMEHA| yaansaeT BBeaeHHble OyKBbl.

HaxmuTte knasuwy F4 [ oK ONA NOATBEPKAEHUA BBEAEHHbIX AAHHbIX M BO3BPATY K MYHKTY @

Takum 06pa3om, MOSKHO BBECTM BCE JaHHble KIMeHTa.

Educiaklienta

MAZLIA SOMEL SA.

MIASTO Swidnica
FODOPOCET. |S2-16&

uI. Uokulskiego 11
ULABL

2 Ugbierz  [ERTER Educia [EX Wajdz

[Eoveor ) [ [ v [ oc |

Haskmute knasuwy F4| OK | gna noateepsaeHUA BBEAEHHDIX AaHHBIX M BO3BPATY K NYHKTY @,

Haxkumas knasuwy A ycTaHOBWTE KYpcop Ha MKOHKe obbekTa. Haxkmute knasuwy F1

HA3BAHUE| ans peaakTMpoBaHUA MMEHU O0ObEKTa.

ry
) Ligbdr EHTER LIpizz Llyjd#

[trsrn [ [ o ][ ok

Beegute nma O6b€KTa, KaK B C/iydae C AaHHbIMU KNTIMEHTa. Mo»KHO BOCNO/1b30BaTbCA
npegnoXXeHHbIM CNUCKOM, AOCTYNMHbIM NOC/1E€ HaXaTuAa Knasuiin F1 CNUCOK,.

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

S5/12 Parter
E/12 Hala
T2 Hol
2712 Biuro
<:p lLigbier= Akceptuj Ligjd=
[ Howy ][ usum J[EDVCIR [ oK

Haxmute Knasuiy F1|CO30ATh A8 TOro, 4Tobbl 406aBUTL OYepeaHOe Ha3BaHWe B CNMCOK (40 99



nosuumit), a Knasuwy F2 YOANUTD, YTOObI YAANUTb €r0 3/IEMEHT.

@ Haxkmute Knasuwy F4| OK |yTo6bl noaTsepAnTb Ha3BaHWE, KOTOPOe NOABUTCA Ha AUcCniee.

Pamigd
SOMEL S.A...

171 |
o 11

I Eudurek
“ lybierz  [ERTER Wpizz  [EED) WujdZ

[revn I [ 007 ] [Towa |

@ Haxmute knasuwy ENTER gnAa nepexoa K TOUKe n3mepeHus.

ZL-HoL-Le ML-paL-L

: Pomiar Lpisz Obiekty

(e (O [

@ Haxmurte Knasuuy F1 HA3BAHUE| onA PeENAKTUPOBAHNA HAa3BaHNA TOYKUN USMEPEHUA.

ry
) Ligbdr EHTER LIpizz Llyjd#

[trsrn [ [ o ][ ok

BBOLI| Ha3BaHUA TOYKU N3MePEHUNA aHAaNOTNYHO, KaK U ONnA UMEHU obbekTa.

@ HaxkmuTe Knasmwy ENTER ans Toro, ytobbl COXpaHUTb pe3ynbTaT U3MepeHus.

Mpw BBOAE B MaMATb MOXKHO PACLUMPUTL CTPYKTYPY NamaTH, f06aBNAA HOBble 06BEKTbI M NOAO06BEKTDI B

CoOoTBEeTCTBUN C I'IOTp86HOCT’FIMVI.

P amigd

SOMEL 5.A...

11 |y
o= 12

I Eudurek

@ [na pobaBneHna HOBOro 06bekTa HaxmuTe Knasuiy F4 (NOWYA)
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Pamied

@ Ona nobaBneHns HoBOro Nogo6bEKTa HAaBEAUTE KYPCOP HA HYXKHbIN OOBEKT U HAXKMUTE
knasuwy F3 [NOWYE]

Famigd

SOMEL SA.../Budunek
1z [@| [ 2z Ja&|[ =2 [é

=1z || Eaxa =l

(11 )
| ©=o ]

[ Fodobiekt
* lgbierz Lipisz Ligjd#

[revn | I (v . | (1o 5 |

@ Ncnonb3aya knasuwm F3 u F4 moxkHO f06aBNATb HOBble 06BbEKTLI U NOA06BEKTHI (40 5 YPOBHSA).

Pamigd

SOMEL SA../Budunek

1/3 || [ 23 [éa
G iz || G o s @

NG EEE R
L@xBJL@xBJL@xBJ

0 Fodobiekt
CWlubierz  [EOTEA Lpizz  [EET Wuid#

[revn [ (v . ] (1o s |

MpumeyaHusa:

e HoBble 06beKTbI (N0A06BEKTLI B ypOBHE) A06aBNAIOTCA CNPaBa OT BblAe/IEHHOMo KypCcopom
obbeKkTa (NnoaobbekTa).

e Ha gucnnee otobparkatoTcA TONbKO NOAO6BEKTLI, NpUHaANeKalme K 06beKTy (NnoaobbekTy) B
KOTOPOM HaxoAmMTCs Kypcop.

e YaaneHve 06bEKTOB M NOA06BLEKTOB BO3MOKHO TO/ILKO B PEXMME NPOCMOTPa NaMATH.

® /3meHeHMe MMeHWN 06beKTa, NOA06BEKTA UK U3MEPEHMA BO3MOXKHO B PeXXMME NPOCMOTPA
NamMATU UK NPU BXOAE B NaMATb NOC/AE BbIMONHEHUA U3MEPEHUS.

4.3 HpOCMOTp U peAaKTHPOBAHHUE COAECPKUMOrO IAaMATH

YcTtaHoBuTe I'IOBOpOTHbIVI nepexknyatesib pexmmos pa6OTbI B MOJZI0XKEHNe
MEM

BbibepuTe Knasnwamm A 1 W «MpocmoTp U peaakTMpoBaHUE NAMATU Y,
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NaMaTe

i

MPOCHOTR MPOCHOTR YAANEHHE
HFELAKTOR MAMATH MAMATH
NMAMATH PEMMCTPATOPA

\

ENTER

@ @ HaxmuTte Knasuwy ENTER gns noatsepxaeHus.

NaMAaTe
Klient 1/ 0biekt

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

lNocnegHee 3anucaHHOe U3mepeHue B I'IOLI,O6'b€KTe 21-ro

(a4 JEN [ 24 [E) [ =04 [E| 404 [E
@xla @xla @xla @xi YPOBHA.

0 NoacErext
1“¥ELGoD Zanucate Ebixog,

HHA I (o6t @, | [HOBNA 6

Ucnonbays knasnwn 4, >y A, ¥ moxHO nepemeLLaTbcs mexay obbekTamu U nogobbekTamm

Nno Cyuw,eCTByHOWNM CBA3AM.

@ Haxmute knasuwy F1 [HA3BAHUE ANA pefakTUPOBaHUA MMeHN 0bbekTa (MoaobbekTa), 4Tobbl ero
N3MeHUTb. N5 yaaneHns storo obbeKkTa (NogobbekTa) BMeCTe Co BCEMM 3aMMCaHHbIMU B HEM
pe3yabTaTamu HaxkKmuTe Knasuwy F2 YOANUTH.

P amigd

1a (@] [ 274 Tl [ =2ra J| [ ara [éa
@x'l @xB @x@ @xa

Korga KYPCOP YCTaHOBJ/IEH Ha K/IMEHTE, UCNOJIb3YyA KNnaBuLlun ‘,
> MOXHO nepexoanTb K cieaAyrouwmm KIneHTam.

B Swidnica, ul. Wokulskisgo 11

1_Hildgbierz LhgjdZ
I
@ ENTER Mocne BblaeneHus BbiIbpaHHOIro obbekTa (Nogo6beKTa)

HaxkmuTte Knasuwy ENTER.
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MNamaTe
Rcont£2806MA

Homep Toukun namepeHus / obuiee KoNMYecTBo
R=0.880 TOYEK U3MepeHus
L
Homep namepeHms / obliee KOAUYECTBO BCex
[ & TUMOB U3MEPEHUI B flaHHOM TOYKe

= -
. Hat-1e OEbEkTH

| Commrs | [

Ucnonbsyitte knasuwm A, W 014 nepexosa K APYrMM TO4KaM n3mepeHua. Haxkmute Knasuuly
F1 ANA PefaKTUPOBaHUA MMEHMN TOUYKM M3MEPEHUA, 4TObbI ero nsmeHuTb. [na

@ yAaneHua 3ToN TOYKU U3MEPEHNA BMECTE CO BCEMM 3annCcaHHbIMM B Hell pesyibTaTamu
HakMuTe Knasuwy F2 YAANUTH. Mcnonb3yiite KNasuwm KasuLw |< 3KPAH| DKPAH >| ana
0TObpaXkeHNa pas/IYHbIX TUMNOB Pe3y/IbTaToB AAHHOW TOUKM.

4

4.4 IIpocMOTp coAEep>KMMOro NaMATH perucrparopa

YcTaHOBUTE NOBOPOTHbIN NEpPeK/oYaTe /b PEKMMOB PaboTbl B
nonoskeHne MEM

BbibepuTte Knasuwamm A 1 W “fMpocmoTp NamaATu pernctpaTtopa”.

NaMaTe

MFOCHOTE MFPOCHOTE YIRNEHHE
HPELAKTOP MAMATH MAMATH
MAMATH FEMCMCTPATOFA

BNTER

POMIARY
FEJESTRACIE POJEDYHCZE

ZAFISAMYCH
2

4 ¢ Ligbisrz Akceptuj Lhgjd=
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’, W Ucnonb3ys knasuwm du > BbIbepuTE NPOCMOTP Pe3y/1bTaToB

@ perncTpaunmn namn otTaenbHbix usmepeHuit. Haxkmure knasmwy ENTER
’ ’ ONA NoATBEPXKAEHUA.

OTAaenbHble usmepeHus

Homep namepeHus / KonnMyecTso Bcex
NU3MepeHUi

Homep 3KpaHa c pesynbtatamm /
O/IMYECTBO BCEX 3KPAHOB C
2 Pomiar pe3ynbratammn

[vsun_ [ [ < ][ o ]

@ Ncnonbayiite knasnwn A, W ans otobpaxkeHus pesynbTaToB NOCAeAyOLNUX U3SMEPEHMIA.

[na yaaneHna gaHHOro usmepeHmna BMecTe CO BCEMM COXPAHEHHbIMU Pe3y/ibTaTaMK HaXXMuTe

knasuwy F1 yaAnuTs|

Mcnonbayiite knasuw [4 3KPAH

9KPAH P\ ANA 0TObpaXKeHMa oTAeNbHbIX Pe3y/1bTaToB AAaHHOIO

4

n3mepeHns.

FILI  Gluar] =§il~l

=lvar
18 1@, 18, 184+ & ewA
Sn =2WA

cosy=a,33
PF =836

U =22a.8y

1 =26.3mA

B @ @ f =58.8Hz

12:3448 28126517 gz =]
* Foniar Lhyjd

(st N [ <Eiean [ Ecar> |

Perucrtpaums

Pamigt rejestr.

REJESTRACJE 2

ELELELIE

Poczatek rejestracii Zapis
123821 28128517 | te =2=
EKoniec rejestracii n =188

124241 2Blzesiy | b= 996320

& Ucnonbays knasuwm 4 u >, BbibepuTe
ENTER
!’ peructpaumio Ans NpocmoTpa. HaxkmuTe KaasuLly

‘ Q @ ENTER pna noagrsepxaeHua.
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"'- T allll ~ Homep skpaHa ¢ pesy/ibTaTamu / KONMYECTBO BCEX IKPAHOB C

Poczatek rejestracji 12:39:21 28128517 pe3y}1 bTaTaMU

Kaoniec rejestracii 124241 20128517

Zapis tp=2s n=l88  {= BO:62:26

Udr =226, (99, TEUR T4r  =25,1mA CraTucTuyeckme 3HavYeHums HanpAa*xeHnAa U ToKa
Umnasx=231.9% (1888500 Imasx =26,5mA

Umin =22394  (37,3%Un) Imin  =18.3mA

Llgjd#

I
@ Wcnonbayiite Knasuwm F3 ‘4 3KPAH, F4 ‘BKPAH H AnA 0ToBpaXKeHWA oTAeNbHbIX

pe3ynbTaToB AAHHOW perncTpaumm.

Pamigt rejestr.

Homep 9KpaHa C pe3ynbTaTamu / KO/IN4ECTBO BCEX 3KPAHOB C

Fejestracjia 1 J<—

Fsr =5l Priax =6l Prin =21 pe3yﬂ bTaTaMU

Qsr =lvar Omax =2var Omin =1war

Ssr =EVA Sman =BVWA Smin =4vA

Ssr=2VA Stma=UA Stumin =1VA Koaddnument THD

N

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

[ [ [ <= | e |

Homep OTCl-IeTa/KOﬂVI‘-IeCTBO BCEX OTCYHETOB

Pe3ynbTathbl M3Mep6HMVI B nocseAyroumnx oTcHeTax.

Homep 3KkpaHa ¢ pe3ynbTaTamMmn/KONNHECTBO BCEX IKPAHOB C

tp=2z n=l6a 1= 8883240 =T 376 pE3y/1 bTaTamMu
2 Pomiar Lajdz

I [ [ e ][ e |

, F4 ‘3KPAH " ANs oTobpakeHns oTAeNbHbIX Pe3yNbTaToB B

McnonbsyiTe knasuwin F3 ‘4 3KPAH
nocneayowmx oTcHeTax.

3aTem MOKHO BblBpaThb CneaytoLMe OTCYETbI C NOMOLLbIO Kaasuiw AunW , TakxKe 1 npu
NMPOCMOTpE o4epeaHbIX SKPaHOB.

Rejestracja 1 ) P

- Q =luar
FIL]  Qlwar]  SIWA] SN['UFI]S oS

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

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

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

te=2z  n=lE@  t= BEE3:28
: Famiar Ligjd#

THDw =228

Upoz =8.1%
Unoz =87

2
eJIIlIlI'I 1

ET:]
te=2s | n=lB@ | = BEREEE
S Pomiar 4 » LUgbierz Lhjd#

Y [ [ v e |
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THDy =25.4%

Ihoz =8.2mA

48
te=2z  n=l8@ = BEE3:28
: Pamiar Ak Lyl llujd®

Y [ [ v e |

an NPOCMOTpPE rapMOHNYECKNX COCTaBAALWNX, MOXXHO NCMNOJZIb3yA KNnaBulln < n >' Bbl6paTb

rapMOHMKY 1 ee 3Ha4yeHune B NPaBoi YacTu aucnies.

4.5 YpaajieHHe COAep>KMMOro NnaMATH

YcTaHOBUTE NMOBOPOTHbIN NEpPeK/oYaTe b PEKUMOB PaboTbl B
nonoxeHne MEM

BbibepuTe «O4YUCTKA NAMATUY KaBuWwamn 4 n W,

NamaTe

el

MPOCHOTR MPOCHOTP YIRNEHHE
HFPELAKTOP NAMATH NAMATH
MAMATH FEFHCTPATOFA

ENTER

@ Haxmute knasuwy ENTER gnsa noarsepxaeHusa.
MaMaTe
¥AANEHHE ¥ LANEHHE
NAMATH MAHATH
HZMEFEHHEH FEMHCTPATORA
@ ‘v Ncnonb3ya Knasumwu 4y >, BblbepuTe yaaneHne coaepRnMmoro

NamaTN U3MePEHNIt Uan pernctpatopa. Haxxkmute knasuwy ENTER
ONA noaTBEpPXKAeHUA.




Czy skazowad
catz pamisd
poniardu?

ENTER Ncnonb3ya Knasmwm 4y >, Bbibepute OA unu HET. HaxkmuTte

@ ’ ’ @ knasuwy ENTER gna noaresepaeHuma.

5 Ilepeaaya JaHHBIX

5.1 KoMmieKT 060pyA0BaHMSA AJIs1 pAa60ThI C KOMIBIOTEPOM

Ona paboTbl usmeputesna c KomnbloTepom Heobxoamm USB-Kabenb nan moaynb Bluetooth m
COOTBETCTBYHOLLEE NPOrpaMmHoe obecneyeHne, NocTaBasieMoe BMecTe C Npubopom.

Umetoleeca nporpammHoe obecrneyeHme MOXKHO UCNOb30BaTb A5 PaboTbl C Pa3IMYHbIMM
ycTponcteamm npomnssoactsa SONEL S.A, ocHaweHHbIMK HTepdelricom USB.

MoapobHyo MHGOPMALUIO MOMKHO NONYYNTb Y NPOM3BOAUTENA U ANCTPUOBLIOTOPOB
5.2 Ilepepaya gaHHBIX 1O Kacesw USB

e YCTaHOBMTE NOBOPOTHbIM NepeKaoYaTeb pexXMmoB paboTbl B nosoxkeHe MEM
e [loakntoumTe Kabenb K USB pasbemy KomnbloTepa n USB pasbemy nsmepuTens.
e 3anyctuTte nporpammy.

5.3 Moak/iw4yeHUe MMHM - KJ1aBUaTyphl Bluetooth
5.3.1 IloakiawvyeHue BPyYHYIO

[ns Toro 4to6LI NOAKNOYUTL KNaBMaTypy no Bluetooth HyxHo nepelitn 8 MEHKO - becnpoBsogHas
CBA3b

Eomunikacia bezprzewodows

Dostepne urzgdzenia:

< Ugbierz Potacz Wujd#

[zt () [ [

BK/tounTE KNaBUaTypy U YCTAHOBUTE €€ B PEXKMM NOAKOYEHUS (CieunasibHas KHOMKA Ha KnasuaTtype —
cneayeT 03HAKOMUTLCA C MHCTPYKLMEN NO aKCNyaTaummn KnasmaTtypsbl). Haxmute kKnasuwy F1 — Mounck
Ha uamepuTene. NMprubop BbINOAHUT NOUCK AOCTYNHbIX YCTPOMNCTB ¢ MHTepdelicom Bluetooth,
NPOAOKUTENbHOCTb ONepaLynmn 3aBUCUT OT KOJIMYECTBA YCTPOMCTB B 30HE AeNCTBUA.
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Mocne 3aBepLUeHMA NPOLLECCA NOMCKA U3MepPUTEIb 0TOBPaXKaeT CNMCOK AOCTYNHbIX KNaBuatyp (apyrve
ycTpoiictea: TenedoHbl, KMK, KomnbloTepsl, U T.4. He oTobparkatoTcs).

Komunikacjabezprzewodowa

Dostepne urzgdzenia:

| Bluetooth Keyboard

< Wybisrz Fotacz Wujdz
) [

B cnncke AOCTYyNHbIX YCTPOUCTB BblbepuTe oaHy 13 KnasmaTyp 1 Haxkmute "ENTER — Noaknouuntb" —

n3mepuTenb oTobparkaeT MHAMKATOP X043 npouecca, oTcunTbiBaa 30 ceKyHa,. 3a 3To Bpemsa
HeobxoaMMmo BBECTU Ha KnaBuaTtype PIN-Kog nameputena u noarsepantb kKnasmwein ENTER, Takxke
pacnonoXeHHOM Ha KnasmaType.

MpumeyaHue:

MpouunTatb A nameHntb PIN-kog moxxHo 8 MEHKO - BecnposoaHasa nepegaya - UameHeHue PIN-
Kopa.

Onepau,vm NOAKNHOYEHNA MOXET 3aKOHYNTbCA OAHUM U3 TPEX BAPUAHTOB!

e AKTMBHOe becnpoBogHOe coeAnHEHNE — MOAK/OUYEHME NPOLLJIO YCNELLHO, KNaBnaTypa bbina
3anuncaHa, U He byaet TpeboBaTb NoBTOpHOro BBoAa PIN-koaa, Aaxe B cnyyae nsmeHeHus PIN-kog,

nameputena. AKTUBHOe coeiUHEHNE CUTHANU3NPYIOT cumsonél pPAOOM C HaCaMU N OTMETKaA B CMUCKE

AOCTYNHbIX YCTpOﬁCTB*. C aTOro momeHTa AOCTYNHO aBTOMaTU4eCKoe nogKknto4yeHne.

omunikacja bezprzewodowa

Dostepne urzadzenia:

[[® Blustacth keuboard

e OuwwnbKa becnpoBoaHOro coeanHeHnn. BeegeH HenpaBubHbIA Homep PIN - He yaanocb
NOAKAUUTLCA, BBeAeHHbIV PIN-KoZ He cOOTBETCTBYET YCTAaHOBAEHHOMY KOAY B U3mepuTese.
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e OuwwnbKa becnpoBoaHOro coeanHeHUn. He HallaeHo YCTPOICTBA - KNaBuaTypa cTana HeAoCTynHa Ana
NoAKAYEeHNA.

komunikacia bezprzewodowa

Mpnbop MOKET 3aNoMHUTb A0 16 KnaBmaTyp (Kaxkgan U3 KOTOPbIX TpebyeT NPOXoXKAEHMA NOAHOM
YCTAHOBKU COeAMHEHUA BPYUHYLO).

* CNUCOK AOCTYNHbIX YCTPOWUCTB UMeEET elle oaHY GYHKLMIO: aKTUBHaA KnaBuaTypa oTobparkaercs
BCeraa nepBon B CMCKe AOCTYMNHbIX YCTPOWCTB M A0MNO/IHUTENbHO OTMeYeHa 3Hakom "V"(ranoukoit). ina
Hee cylecTByeT AononHuTenbHaa onuus "F2 — OTKAUUTL". OTKAOYEHUE NPUBOAUT K YAaANEHUIO
COMPAMKEHMSA C AaHHbIM YCTPOMCTBOM U1, CNeAoBaTeIbHO, OTCYTCTBYET BO3MOMKHOCTb aBTOMaTUYECKOro
NOAKNOYEHUA.

5.3.2 ABTOMaTH4YeCKOe NOJAK/JIIYEeHHEe

Ecnv nsmeputenb conpsaxkeH, No KpanHen mepe, C 04HOM KNaBMaTypoi, To OH ByZeT NbiTaTbCA BCeraa
NOAKMIOUYMTBLCA K HEWN, KaK TO/IbKO KNaBmnaTypa byaeT BKAOYEHA B PEKMM COeAMHEHMA. DTOT Npouecc
NPOWNCXOAUT aBTOMATUYECKM M paboTaeT Bcerga, He3aBUCMMO OT BbiBpaHHOM GyHKLMK M3MepeHnn (3a
WCKItO4EHNEM aKTUBHOMO COeAMHEHUA C KOMMbOTEPOM Npu nomolum Bluetooth 1 3apagHoro
ycTpoiictea). Cumon B pagom ¢ yacamm curHanusmpyet o6 ycTaHOBKe aBTOMaTMUYECKOro coemHeHna. B
CNly4ae conpsaxKeHusn ¢ HECKOIbKMMM KNaBMaTypamm M Koraa ogHOBPEMEHHO AOCTYMHbl HEKOTOPbIE U3
HUX, NPUYEM HECKO/IbKO HaxoaATCA B peXnume NoAKNOYEeHUA, coegMHEHME YCTaHaBAMBAETCA C TON U3
KNaBMaTyp, KOTOpasa NepBOi OTBETUT Ha 3aNpPOC NOAKNIOYEHNS.

5.4 Ilepepaya agaHHbIX npu nomouu Bluetooth

e  Bkawouute ¢pyHKUMio Bluetooth Ha Bawem MK (ecnm aTo BHEWHUIA MOAY b, TO €ro HeobxoaMMOo
npegBapuTeIbHO NMOAKIYUTL K KOMNblOTepy). [leMcTByiTe B COOTBETCTBMM C PYKOBOACTBOM MO
3KCMIyaTaLyMm UCMOIb3yEMOTr0 MOLYNA.

e  BK/IOUYMTE M3MEPUTE/Ib U YCTAHOBUTE NEPEKR/IOYATE b PEXKMMOB PaboTbl B nosioxkeHne MEM

« HaTlK soigute B pexkum Bluetooth, Bbibepute ycTpoincteo MPI-530 1 ycTaHOBUTE coeauHeHMe.

e Ec/v nogxatoyeHne NpoLUo YCNewHo, To Ha AUCNiee U3MePUTENS NOSBUTCA Ceaytollee
n3obparkeHue:
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e 3anycTuTe Nporpammy Aaa YTeHus/apxMBMpoBaHMA AaHHbIX (Hanpumep: Sonel Reader, Sonel
PE) n panee cnepyiite B COOTBETCTBMM C PYKOBOACTBOM MONAb30BATENA.

5.5 YrteHue u uamenenue PIN-koga a1a coeguHneHusa Bluetooth

B rnaBHom MEHHO nsmeputens Bbibepute MKoHKY becnpoBogHaa nepegaya v HaXKMUTE KAaBuULLy
ENTER.

MAEHOE MEHH

@]
=D

EE‘C”DDBDH,HEH nepegada
ry -
A+ Brifop EHTER] Pegak THRDOESTE Ebixon

EECMFOEOAHAA H3MEHEHHWE
MEFEAARYA PIMEDLA

4 v BriBop PenakTHRpoOEaTE Ebixom

MpouunTanTte Tekywmit PIN-Kog u, B cnyyae HeobxXxoAMMOCTM ero U3SMeHeHUs, NoaATBepAUTE HOBOE
3HayeHume Haxkatmem Knasuwm ENTER.

Zmiana kodu PIN 1157 |

O Ugbierz  EATER Zatwierds B Wwjdz

A CraHpgapTtHbiMm PINKogom ana coeguHeHusn Bluetooth sasnaerca «123».
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6 IlutaHue usMepuTess

6.1 HHpopMaunusa 0 COCTOSTHUM IJIEMEHTOB MUTAHUS

YpoBeHb 3apaaa 3/1eMeHTOB NMUTaHNA 0TobparKaeTcAa COOTBETCTBYOLWMM CUMBOIOM B NMPaBoOM BEPXHEM
yrny ancnnes:

AKRKyMynsTOpbl/6aTapeiikv 3apsasKeHbl.
n:l AKKyMynaTOpbl/6aTapeiikn paspssKeHbl

B T | Akkymynatopbl/6aTapeiikn NoUTM NONHOCTbIO Pa3pPAKEHbI

Baterie roztadowans!

AKKyMmynaTopbl/6atapeiiku
NOJIHOCTLHO PA3PAXKEHDI,
N3MEPEHMA HE BOSMOXKHbI.

G) Wutacz miernik

ObpatnTe BHUMaHUE, YTO:

e cumBon BAT! Ha aucnnee usameputens 0O3HayaeT C/AMLWKOM HM3KOE HamnpaAXeHWe MUTaHuA U
NnokKasblBaeT He0bX04MMOCTb 3aMeHbl baTapeek (3apAaKu aKKYMyAsTopoB),

e ecnu noasutca coobueHne BAT!, To Bce M3MepeHMaA 3a UCKAOYEHUEM U3MEPEHMA HANPAXKEHUA Ans
DYHKLUMIA U3MepPeHUNs NETIN KOPOTKOro 3ambikaHuA Z 1 Y30 610KupyLoTCs.

6.2 YcTaHOBKA 3JIEMEHTOB MUTAHUSA

N3meputenb MPI-530 nuTtaeTcs oT pupmeHHOro naketa akkymynatopos SONEL NiMH. TaK»Ke BO3MOXHO
nuTaHuMe oT YeTbipex baTapeeK Tnna LR14.

3apAagHoe yCTpOoICTBO YCTAHOB/IEHO BHYTPWU Npubopa n paboTaeT To/bKO ¢ GUPMEHHbBIM MaKeTOM
aKKYMynaTopoB. MUTaHMe OCYLLEeCTBAAETCA OT BHELIHErO MCTOUYHMKA NUTAHMA. TaKKe BO3MOXKHO
nNUTaHWe OT aBTOMOBUIbHOrO pasbema NpUKypuBaTtens. MakeT akkymyaaTopos 1 610K NUTaHMA BXOAAT B
CTaHAAPTHbIN KOMMNEKT MU3MepUTENS.

BHMMAHVIE!A

Mepep 3ameHoii 6aTapeek (akKymynaTopos) ybepurecb, YTo UsmepuTesibHble NPOBOAA OTK/AIOUYEHbI OT
pasbemos npubopa.

Bo BpemsA 3apAAKU aKKYMYNIATOPOB pa3mMellaiiTe usmepurtesnb TaK, UTo6bl He BOSHUKANO0 NPENATCTBUI
ANA ero oTkAveHus. MpeHebpekeHne 3TON peKomeHAaL e MOXKeT NPUBECTU K NOPaXKeHUo
OMNAaCHbIM HanpsaXXeHnem.

[nsa 3ameHbl baTapeek (NakeTa akKyMyaaTopos), HeobxoaMMo:

e  OTKOUYUTb BCE MPOBOAHUKM OT PA3beMOB U BbIKAOUYNTb U3MEPUTED.
o OTKPYTUTb 4 BWMHTA, KPEnAWMX KOHTelHep ansa 6aTapeeK/akkyMynaTopoB (B HMMKHEMN 4yactu
Kopnyca) Ha 3agHel naHenu npubopa.
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e  Y[anuTb KOHTEWHep.

e CHATb KPbIWKY KOHTEHepa M BbiHYTb 6aTapeitku (aKKymynatopbl).
e BcTaBuUTb HOBble HaTapenKn AN HOBbIN NaKeT aKKYMyIATOPOB.

e  YCTaHOBWTb (3aLLENKHYTb) KPbIWKY KOHTENHEpa.

e YCTaHOBWTb KOHTEMHEP B U3MEPUTEND.

e  3aKpyTuTb 4 BMHTA KpenaeHus KoHTelHepa.

BHUMAHMUE!

3anpeLwiaerca MCNONb30BaTb U3MEPUTENb C OTCYTCTBYIOLLMM WU/IU C OTKPbITbIM KOHTEliHepom ana
6aTapeeK (aKKyMynATOpOB), a TaK}Ke NUTaTb NPUBOp OT APYrUX UCTOUHUKOB, KPOME MepeumnucaeHHbIX B
HacToALLEM PYKOBOACTBE.

6.3 3apsajaka aKKyMyJIATOpPOB

Mpouecc 3apAAKN HaUMHAETCA CPasy e Nocae NOAKNIUYEHMUA UCTOYHNKA MUTAHNA K USMEPUTENIO,
HEe3aBMCMMO BK/IIOYEH OH UK BbIKNKOYEH. M306paskeHre Ha aucnaee B npoLiecce 3apsAaKM NOKa3aHo Ha
PUCYHKE HUKe. AKKYMYATOPbI 3aPAXKAOTCA COMIaCHO aNropuUTMy «BbICTPO 3apsaaKM»- 3TOT NpoLecc
No3BOAAET COKPATUTb BPEMA 3apAAKMN NOMHOCTLIO Pa3pPAXKEHHOrO NakeTa akKyMynaToOpoB
NpMbAN3UTENBHO A0 YETbIPex 4acos.

OKOHYaHWe npouecca 3apaaKu CUrHaAM3UPYeT NoABAeHME Ha Aucnaee coobleHunn: 3apagKa
3aBepLieHa. YTob6bl BbIK/OYUTb U3MEPUTENb, OTCOEANUHUTE BUAKY NUTAHWUA 3apPAAHOM0 YCTPOMCTBa.

Pexunm pabotbl CoobuieHus o xoae
npotecca 3apaaKku

L1

CocTosAHuMe 3a pﬂﬁa aKKYMYNATOPOB:

3ano/HAETCA IMHUAMM NO Mepe 3apAaKN.
MpumeyaHue:
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B cneactsMe NoOMex B CETU UM CANLIKOM BbICOKOW TEMMNEPATYPbl OKPYKatoLWwel cpeabl MOMKeT

NPOM30MTU NPeXAeBPEeMeHHOe NPeKpaLLeHme 3apaaKn akKyMynaTopos. B ciyyae obHapyKeHus

CIMLLKOM 6bICTpOl7I 3apAAKN OTKHOHUTE U3SMEPUTENIb U HAYHUTE 3aPALOKY eLle pas.

Bo3MmoOXKHble COOGI.I.I,EHMFI, 0T06pa)KaeMb|e Ha gucnsaee nsmepurtena:

CoobweHune

MpuumnHa

PeweHune

Mnoxoi KoHTaKT!

MoBbllWEHHOE HaNpsAXKeHWe Ha NakeTe
AKKYMYNIATOPOB BO BPeMsA 3apALKU.

MpoBepbTe KOHTaKTbl pasbema NakeTa
aKKYMyATOPOB. Ec/iv NpuymMHa He yCTpaHuTCS,
3aMeHMUTe NaKeT aKKyMyNATOPOB.

Het akKymynsatopal

HeT cBA3K ¢ KOHTpO/I/IEpOM
AKKYMYNIATOPOB U/IN YCTAHOB/EH
KOHTelHep c baTapeiikamu.

MposepbTe NpUcoeanHEHME NaKeTa
aKKYMynaTopoB. Ecam nprunHa He ycTpaHuTcs,
3aMeHUTe NakeT. YCTaHOBUTE NaKeT
AKKYMYNATOPOB BMecCTO baTapeek.

Huskaa Temnepatypa!

OKpy:KatoLwan TemnepaTtypa meHee
10°C

Mpu Takoi TemnepaType HEBO3MOXKHO
NPaBU/IbHO BbINOAHWUTbL 3apAAKy. MepeHecute
M3MepUTeNb B TEMN0E NOMELLEHNE M 3aHOBO
3aMNyCcTUTE PEXUM 3apALKM.

370 coobLLeHME MOKET NOABAATLCA TAKIKE B
C/lyyae CUbHOTO paspsaaa aKKYMYNATOPOB.
MpoBeanTe HECKO/bKO LMKIOB 3apALKM.

OwwnbKa npepsapagku!

MoBpexaeHNe UK CUNbHBIN Pa3pas
nakeTa akKKyMyATOPOB.

Haanucb nosasaseTca Ha KOPOTKOe Bpems, a
3aTem NpoLecc NpeaBapuTesIbHOM 3apALKM
HauMHaeTcsA cHayana. Ecam nocne HeCKONbKMUX
MOMbITOK U3MEPUTESIb BbIAAET COOBLLEHME:
BblcOKas TemnepaTtypa aKkkymynatopos! —
3aMeHWTe NaKeT aKKyMyNATOPOB.

Bbicokas Temneparypal!

OKpy:KatoLwan TemnepaTypa Bblwe
35°C

MNepeHecute nameputesb B 6onee xonogHoe
MECTO W BbIXKAMUTe Bpems, HeobXxo4MmMoe Ha ero
oxnaxaeHue.

6.4 Oo6wue npaBuia Mcnob3oBaHusi NiMH akkymy/iaTOpoB

Mpu ganTenbHOM XpaHeHUn npubopa cneayeT BbIHYTb aKKYMYAATOPbI U3 HEFO U XPaHUTb OTAENbHO.

XpaHMTe AKKYMYNIATOPbI B CyXOM, NPOX/1Ia4HOM, XOPOLWLO BEHTUANPYEMOM NMOMELLEHNN, a TaKXKe

3alMLLANTE X OT NPAMbIX y4Yei conHua. TemnepaTypa OKpyKatoLen cpeapl ANA ANUTENbHOrO

XpaHeHMA A0MKHa BbiTb HUKe 30°C. XpaHeHWe akKyMyNATOPOB AIMTENbHOE BPEMA NPU BbICOKON

TemnepaTtype, BCneacrsme BHYTPEHHUX SINEKTPOXNMUNYECKMNX NPOLECCOB, COKpPallaeT CPOK UxX Cﬂy)+(6bl.

AkkymynsTopbl NiMH paccuntaHbl Ha 500-1000 LMKNOB 3apALKN U AOCTUTAOT MaKCMMAa/IbHOM

3HEeproémrocTu nocne GopMoBKM (ABYX UK TPEX LMKIOB 3apPALKU U PaspagKK).

BaykHeMLMM GaKTOPOM, BAMAIOLWMM Ha CPOK CYXKBbl aKKyMynaTopa, ecTb FybuHa paspagku. Yem

rny6xKe paspsam akkymynAaTopa, TeM Kopoue CPOK ero cay»Kobl.
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3dodekT namaTh B akkymynatopax NiMH nposasnsetca B orpaHMYeHHON popme. DTN aKKYyMYNATOpPbI
MOHO 6e3 60/1bLNX NOCNeACTBUIN A03apAAMTb. HKenaTenbHOo, 0AHAKO, NOAHOCTLIO ero PaspaAaUTb
Noc/ie HECKOJIbKUX LIMKIOB SKCNAyaTauuu.

Bo Bpemsa xpaHeHuA akkymynatopos NiMH nponcxoant camonpomnsBoaibHaa Ux paspaaKa o CKOPOCTbIO
oKon0 30% B MecsAL,. XpaHEHWE aKKYMYIATOPOB MPUY BbICOKOW TeMMEpaType MOXKET YCKOPUTb 3TOT
npouecc Aaxe Basoe. YTobbl He AONYCTUTL YPE3MEPHOM Pa3PALKM aKKYMYNATOPOB, NOC/AE KOTOPOW
notpebyetca GOpPMOBKa, HY>KHO X NepUoaMYEecKn NoA3apAXKaTb (Aaxe HeynoTpebasemble).

CoBpemeHHble 3apAgHble YCTPONCTBa ObICTPON 3apAAKM B OANHAKOBOM CTENEHN ONPEAENAOT Kak OYEHb
HW3KYH0, TaK U OYEHb BbICOKYIO TEMNEPATYPY aKKYMYNATOPOB M COOTBETCTBEHHO PEArMpPYIOT Ha 3TH
cuTyaumm. OYeHb HU3Kan TemnepaTypa AenaeT HEBO3MOKHbIM Havyas10 NpPoLecca 3apaaKn, KOTOPbIN Mor
6bl HeobpaTMMO NOBPEANTb AKKYMYNATOP. POCT TemnepaTypbl akKKyMynATOpa ABAAETCA CUTHANIOM A8
3aBepLUEHMA 3apAAKMN U ABAAETCA TUNUYHBIM ABAEHWEM. 3apAZKa NPU BbICOKOM TemnepaType
OKpY)KatoLel cpesibl KPOMe YMEHbLUEHUA CPOKa CNyKbbl, BreveT 6onee HBbICTPbIN POCT TeMnepaTypbl
aKKyMYATOPaA, KOTOPbIN He ByAeT 3apsXKeH A0 NOJIHOM EMKOCTMU.

Cnefyet NOMHUTb, YTO NMPU BbICTPOI 3apAAKE aKKYMYAATOpPbI 3apaxKatoTca Ao 80% emkocTu. Jlyywime
pe3ynbTaTbl MOXXHO NOAYYUTb, MPOANB 3aPAAKY: 3apALHOE YCTPOMCTBO NEPEXOAMNT TOrAa B PEKUM
noA3apAaKM ManbiM TOKOM U B TeHEHMNE CAeayHOWMX HECKONBbKMX YHAaCcoB aKKYMYIATOPbI 3apAAATCA 40
NONHOW €MKOCTW.

He 3apsAKaiiTe 1 He UCMO/b3YITE aKKYMYNATOPbI MPU SKCTPEMasibHbIX TemnepaTypax. MpeaenbHbie
TEMNepaTypbl COKPALLLAOT CPOKK CNYKObI BaTapeeKk M akkymynaTopos. Cneayet nsberatb pasmelleHnn
YCTPOICTB, MUTAIOWMXCA OT aKKYMYNIATOPOB B OYEHb TEN/IbIX MecTax. HoMUHanbHasA paboyas
TemnepaTtypa 40/XKHa cTporo cobatogaTbes.

7 TexHUYeCKHe XapaKTepUCTHKH

7.1 OcCHOBHbIE TEXHUYECKHE XapaKTepPUCTUKH

CoKpalleHue «e.M.p.» B ONpesesieHMM OCHOBHOM NOrpeLHOCTM 0603Ha4YaeT «eguMHMLa MaaaLwero

paspsagan.
CoKpalleHue «U1.B.» B ONpeaesieHUN OCHOBHOW NOrpelwHocTM 0603HaYaeT «M3MepeHHas BeNIMYMHA».

U3mepeHue HanpaXKeHna nepemeHHoro ToKa (True RMS)

[OwnanasoH Pa3peweHue OCHOBHasA NOrpeLHoCcTb
0.0...299.98B 0.18B +(2% n.s. + 4 e.m.p.)
300...500 B 1B +(2% n.s. + 2 e.m.p.)

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

MU3mepeHue 4acToThbl

AunanasoH PaspelweHune OcHOBHaA NorpeLwHoCcTb

45.0...65.0 Ty, 0.1Tuy, +(0.1% un.8. + 1 e.m.p.)

e [lnanasoH HanpsaxkeHua: 50...500 B

Pexxum perucrpartopa
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UsmepeHue moka (True RMS)

Knewu C-6
AvanasoH PaspelweHune OcCHOBHas norpewHocTb *
0,0 MA...99,9 mMA 0,1 mA
+(8 % un.s. +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.)
Knewm C-3
AvanasoH PaspelweHune OcCHOBHas norpewHocTb *
0,0 MA...99,9 mMA 0,1 mA
+(8 % n.s. +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.)
10,0 A...99,9 A 0,1A
+(5% n.s. +5 e.m.p.)
100 A...999 A 1A
Knewwm F-1, F-2, F-3
Awnana3oH PaspeweHue OCHOBHasA norpewHocTb *
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

* [0NOIHWUTE/IbHO CeAyeT y4ecTb NOrpeLlHOCTb TOKOBbIX KaeLlen.

UzmepeHue akmueHoli P, peakmueHolii Q u noaHoili S MowHOCMU, @ MaKce cos @

Knewu C-6
AvanasoH Pa3peweHue OCHOBHaA NOrpeLwHoOCTb
0 BA...999 BA 1BA +(10%:S,;n + 3 €.Mm.p.)
oT 1 KBA...5,00 KBA 0,01 kBA +(8%:S,sm + 5 €.M.p.)
Knewu C-3
AvanasoH Pa3peweHue OCHOBHaA NOrpeLwHoOCTb
ot 0 BA oo 999 BA 1BA +(10%:S,;n + 5 €.m.p.)
oT 1 KBA 0 9,99 KBA 0,01 kBA * (8%:S,.n + 5 €.M.p.)
ot 10 KBA g0 99,9 KBA 0,1 kKBA +(8%:S,sm + 5 €.M.p.)
ot 100 kBA go 500 KBA 1 kBa + (8%-S,:n + 5 €.M.p.)
Knewwu F-1, F-2, F-3
OwvanasoH Pa3peweHue OcHOBHas NOrpeLHoCTb
ot 0 BA 10 999 BA 1 BA +(10%:Sm3m + 9 e.m.p.)
oT 1 KBA no 9,99 KBA 0,01 KBA +(10%-Sm3m + 6 e.m.p.)
oT 10 KBA 10 99,9 KBA 0,1 KBA +(10%-Sm3m + 5 e.m.p.)
oT 100 KBA a0 500 KBA 1 kBa +(10%:Sm3m + 5 e.m.p.)
ot 501 KBA go 999 kBA 1 kBa He HopmupyeTca
ot 1,00 MBA go 1,50 MBA 0,01 MBa He HopmupyeTca
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U: ot 0 B go 5008B;

I: ot 10 MA go 1 KA —-C-3;

e o0T10mMA go3KA—-F-1,F-2,
e o0710mA go 10 A-C-6;

e f:0o145Tu 0065y

F-3;

UzmepeHue 2apMOHUK HanpsadeHus

OvanasoH PaspeweHue | OCHOBHasA NOrpeLHoCcTb
h=1..15
0..299,9B 0,1B + (5% Uypuaw + 3 €.M.p.)
300...500 B 1B + (5% Unhusw + 3 €.M.p.)
h=16..40
0..299,98B 0,1B £ (5% Unhusw + 3 €.M.p.)
300...500 B 1B + (5% Unhusw + 3 €.M.p.)
UsmepeHue 2apmoHUK moka
AvanasoH PaspelueHue OCHOBHasA NOrpeLwHoCcTb

Knelei (Ho He 6onee 10 A ana C-6
1000A pgns C-3, F-1, F-2, F-3)

B 3aBMcMMOCTU OT TMMA UCMOb3YyeMbIX

B 3aBucumocTtum ot

Anana3oHa U3MepPEHNA TOKa

* 0r:l-'IH,h n3m

Koagppuyuenm 2apmoHuydecKux cocmaenarowjux HanpsayieHusa THDy( h = 2..40)

AnanasoH

PaspelweHue

OcHoBHas norpewHoCTb

0710 10999,9 %
([l,}'lﬂ Uuam >1%- UHOM)

0,1%

+ 5% THDy ysm

KoaghgpuyueHm 2apmoHuveckux cocmaensaoujux moka THD,( h = 2..40)

AvanasoH

Pa3pelweHue

OcHOBHaA NorpeLwHocTb

01080999,9%
(anA lysm > 1% liom)

0,1%

+ 5% THD, yom

N3mepeHune napameTpoB NETAN KOPOTKOro 3amblKaHUA Z,.p, Z) .y, Z;,

UsmepeHuUe nosnHo20 conpomuesaeHusa nemsau KOPpomKo20 3aMbIKaHUA Zs

JuanasoH usmepeHul, coenacHo IEC 61557-3:

N3mepuTenbHbIi NPoBOA, Anana3oH nsmepeHuna Zs
1,2m 0,130 Om...1999,9 Om
5m 0,170 Om...1999,9 Om
10m 0,210 Om...1999,9 Om
20 m 0,290 Om...1999,9 Om
WS-03, WS-04 0,190 Om...1999,9 Om

JuanazoH omobpaxeHus:

|L],v1ana30H

PaspeweHune

OcHoBHan NOrpeLwHoOCTb
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0.000 Om...19.999 Om 0.001 Om (5% n.B. + 0.03 Om)

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

200.0 Om...1999.9 Om 0.1 0m +(5% n.B. + 3 Om)

e HomuHanbHoe HanpaxeHue cetn U, v/ 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,.pe  Z,.y) 1 95 B...440 B (ana Z,.,)

e HomwuHanbHadA yactoTa cetn f,: 50 'y, 60 'y,

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

e MaKcMmanbHbI usmepuTenbHbii Tok (ana 415 B): 41.5 A (npoaonKutenbHocTb - 10 mc)

e [IpoBepKa NpPaBUAbHOCTM NOACOeANHEHNA KOHTAKTa PE npy noMOLLM CEHCOPHOTO 3NeKTpoa

e [IpoBepKa UCNPaBHOCTU COeAMHEHMA KOHTaKTa PE npu NOMOLLM 31eKTpoAa NPUKOCHOBEHUSA

U3smepeHue akmueHo20 Rs u peakmueHoz20 Xs conpomusseHusa nemsiu KOPOMmMKo20 3adMbIKaHUA

AvanasoH PaspelweHune OcHOBHasA NorpewHocTb

0 Om...19.999 Om 0.001 Om (5% + 0.05 Om) ot Zs

e PaccuuTbiBaeTca n otobparkaetca ans Zs<20 Om
UsmepeHue moka Iy nemau KOPOMKO20 3aMbIKAHUA

Juana3oH usmepeHuli, coenacHo IEC 61557-3 paccyumeigsaemca Ha OCHoage uamepumersibHbiX
0uana3oHos 011 Zs U HOMUHQA/bHO20 HAMPAXEHUS.

AvanasoH Pa3spelweHue OCHOBHaA NOrpeLwHoOCTb
0.055A..1.999 A 0.001 A
2.00A...19.99A 0.01A o
acc BaeTCA Ha OCHOBEe
20.0A..1999 A 0.1A HMTBIBABTCA Ha OCH
NOrpeLwwHoCcTN gNA NeTan
200 A...1999 A 1A
KOPOTKOro 3amblKaHuMA
2.00 KA ...19.99 KA 0.01 KA
20.0 KA ...40.0 KA 0.1 KA

OXMpaemblii TOK KOPOTKOrO 3aMblKaHMA PAaCcCYUTaHHbIN M OTOBPANKEHHDBIN Ha gUCNNee U3MepPUTens,
MOXET HEMHOTO OT/IMYaTbCA OT 3HaYeHMsA, MOAYYEHHOrO No/b30BaTeNIeM NPY NOMOLLM KabKyAaTopa,
MCNONb3yA NOKa3aHHOEe 3HaYeHWe NOSHOMo CONPOTMBAEHUA, MOTOMY YTO NPMBOP BbIYMCAAET TOK NO
HEOKPYr/eHHOMY 3HaY€HMIO NOJTHOIO CONPOTUB/IEHUSA METIN KOPOTKOro 3aMblkaHua. CneayeT cumtaThb
npaBuabHOM 1 6osee TOYHOWN BeAUUYMHY TOKa |k, oToBparkaemyto nsmeputenem nam GUpMeHHbIM
nporpaMmmHbiM obecneyeHnem.

U3mepeHue napamempoe nemau KOPOmMKo20 3ambiKaHusaA Z, p; Y30 (6e3 cpabameieaHus Y30)
3mepeHue noaHo20 conpomusseHus nemsau KOPomKo2o 3amblKaHUA Zs

JuanasoH usmepeHus, coenacHo IEC 61557-3: 0,50 Om ...1999 Om 05 nposodHukos 1,2m, WS-03 u WS-
04, a makxce 0,51 Om...1999 Om 05 npo8odHUKo8 5 m, 10 m u 20 m.

[vanasoH PaspeweHune OcHoBHas NorpeLwHoCTb
0...19.99 Om 0.01 Om +(6% n.B. + 10 e.m.p.)
20.0...199.9 Om 0.10m +(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 HanpaxkeHue cetu Un: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B
e Pabouunii AnanasoH HanpaxeHuin: 95...270 B

e HomwuHanbHasA yactoTa cetn fn: 50 My, 60 My,

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

e [IpoBepKa MCNPaBHOCTU coeguHEHMA KOHTaKTa PE npm nomoLwm anekTpoaa NpUKOCHOBEHUA

UzmepeHue akmueHo20 Rs u peakmueHo20 Xs conpomueneHus nemasau KOpomKo20 3aMbIKAHUA

AvnanasoH

PaspeweHue

OCHOBHaA NOrpewwHoCTb

0 Om...19.99 Om

0.01 Om

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

e PaccuuTbiBaeTca n otobparkaetca ansa Zs<20 Om

Tok KopomKozo 3ambIKaHuA Iy nemnu

JuanasoH usmepeHuti, coenacHo IEC 61557-3 paccuumeisaemcs Ha OCHoge u3amepumesibHbiX

ouanasoHos 0414 Zs U HOMUHA/IbHO20 HATMPAXEHUS.

AvanasoH Pa3spelwieHune OcHoBHaA norpewwHocTb

0.055..1.999 A 0.001 A
2.00...19.99 A 0.01A

PaccuntbiBaeTca Ha ocHoBe
20,0...199.9 A 0.1A

MOrpeLHoCTM ANA NeT/n
200...1999 A 1A

KOPOTKOro 3amMblKaHuWA
2.00...19.99 KA 0.01 kA
20.0...40.0 KA 0.1 kA

OXuaaemblii TOK KOPOTKOTO 3aMblKaHMA, PacCYMTaHHbIN M OTOOPaXKEHHbIN Ha AUCNIEE USMEPUTENS,

MOXEeT HEMHOTO OT/INYaTbCA OT 3HAYE€HUA, NOZIY4EHHOIO NOJZIb30BaTENEM NMPU NOMOLLU Ka/IbKyNATOPAa,

MCNONb3yA NOKa3aHHOE 3Ha4YeHMe NOJIHOIro CoONpoTnUBAEHNA, NOTOMY YTO an6op BbI4YNCNIAET TOK NO

HEOKPYrneHHoOMy 3Ha4eHUI0 MNOJTHOIro CONPoOTUBAEHNA NET/IM KOPOTKOIO 3aMblKaHUA. Cnep,yeT CYUTaTb

npaBuabHOM 1 6osee TOYHOIN BEAUUMNHY TOKa |, OTOBparKaemyto M3mepuUTenem Uan GUpPMeHHbIM

nporpammHbim obecneveHnem.

MU3mepeHne napameTpoB YCTPOMUCTB 3alUTHOro oTkaoyermns (Y30)

e HomwuHanbHoe HanpaxxeHue cetn U,: 110 B, 115 B, 127 B, 220 B, 230 B, 240 B
e Pabounit Anana3oH HanpaxeHui: 95B...270 B

e HomwuHanbHasA yactoTa cetn fn: 50 'y, 60 My,

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

Tecm cpabameoiearus Y30 u epemsa omkarveHus Y30 t, (0aa pexcuma t,)

JuanasoH usmepeHus, coenacHo IEC 61557-6: 0 mc ... 00 sepxHe20 rnpedena omobparaemoz20 3Ha4eHUs

Tun Y30 MHoXuTenb AvanasoH PaspelweHue OCHOBHaA NOrpeLwHoCTb
0.5 Ian
CraHpapTHble 1 ¢ 1] 0 mc...300 mc
Manom An 1 mc + (2% un.8. +2 e.m.p.)!
" 2 lan 0 mc...150 mc
334 eprKKomn
5 1an 0 mc...40 mc

95




Tun Y30 MHoXuUTenb AvanasoH PaspelweHune OCHOBHaA NOrpewwHoOCTb
0.5 Ian
0 mc..500 mc
1 |An
CenekTuBHble
2 lan 0 mc..200 mc
5 lan 0 mc..150 mc

Y. ansly, = 10 MA U 0,5 |y, OCHOBHaS norpeLwHocTb * (2% n.s. +3 e.m.p.)

To4HOCTb 3343aHHOTO AMbPEPEHLLMANBbHOIO TOKa:

© LN 1*1pn, 2% a0 VI 5% AR coveerreeeieeeeeeeciieeee e e 0..8%
I U 1= O R Rl VAN o TP -8..0%

AelicmeumenoHas eenuduHa co30ae8aemMo20 MoKa ymeyKu npu usMmepeHuu epemeHu OMKAIOYeHUs

Y30 [mA]
MHoxutenb
lan 0.5 1
N nn nn == N nn nn ==
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
N W) on = N 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 npumeHnaeTtca npu U, =1108B,115Bun 127 B

UsmepeHue conpomueneHus 3aujumHo2o 3a3emaeHus R; (omHocumcesa k cemu TT)

MU3meputenbHbiii
lan OwnanasoH PaspelwieHue OCHOBHas NOrpeLwHoCTb
TOK
10 mA 0.01 KOM...5.00 KOm 0.01 KO 4 mA 0..+10%mu.B. £8 e.m.p.
.01 kKOm

30 mA 0.01 KOM...1.66 KOm 12 mA 0..+10% u.B. 15 e.m.p.
100 mA 1 Om...500 Om 40 mA
300 mA 10m...166 Om 120 mA

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

UsmepeHue HanpaxceHUA npukocHoseHUsa Ug omHocumesnoHoO I 4,
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AunanasoH PaspelweHune MN3mepuTtenbHblii TOK OCHOBHaA NOrpewwHoOCTb
0.998B 0..10% un.B. £ 5 e.m.p.
0.1B 0.4 X Iy
10.0..99.9B 0..15% u.B.

UzmepeHue moka omkmoyeHus Y30 IA daa cuHycoudanbHo20 dughgpepeHyuanbHo20 MOKa

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

. OcHoBHasA
lAn AwvanasoH PaspewieHue U3mepuTtenbHblii TOK
NorpeLwwHocTb
10 mA 3.3 MA...10.0 mA
0.1 mA
30 mA 9.0 MA...30.0 MA
100 mA 33 MA...100 mA
0.3 X Izn..1.0 XI5 +5% A,
300 mA 90 MA...300 mA 1 MA
M

500 mA 150 mA...500 mA

1000 mA 330 mA...1000 mA

e [lonyckaeTcA Ha4yano M3MepeHMA C MONOMKUTENbHOrO WAW OTPMUATE/IbHOro MoJjynepnoga TOKa

yTeUKH;

e Bpema npoTeKaHMA TOKa U3MepeHUa:

UzmepeHue moka omkmoveHus Y30 (1) 0na o0HononapHo20 nynbcupyrowje2o ouggpepeHyuanbHo20

MOKa u 00HOMOAAPHO20 NyAbCcupyrouw,e2o ougpepeHyuanbHO20 MOKA C MOCMOAHHOII

cocmasnarweli 6MA

JuanasoH usmepeHus, coenacHo IEC 61557-6: (0,35...1,4)1 4, 015 1,230 MA u (0,35...2)1 4, 005 | ,,=10 MA

. OcHoBHaA
lAn AunanasoH PaspeweHue U3mepuTenbHbIii TOK
norpeLwHocTb
10 mA 3.5 mA...20.0 mA 0.35 X 17n..2.0 X Ipn
0.1 mA

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

0.35 X Izn..1.4 X I,
300 mA 105 mA...420 mA 1 mA
500 mA 175 mA...700 mA

e JlonyckaeTca Hayano U3MepeHUA C MONOKMUTENIbHOrO WAM OTPULATENIbHOrO nosynepuoaa TOKa

yTeuKY;

e Bpemsa npoTeKaHWA TOKa U3MepeHUA:

UzmepeHue moka omknrverHusa Y30 1, 014 nocmoaHHo20 dughpepeHyUAMNbHO20 MOKA

Juana3oH usmepeHus, coenacHo IEC 61557-6: (0,2...2,0),,

. OcHoBHas
lAn Aunana3oH Pa3speweHune | U3meputenbHbIN TOK
norpewHocTb
10 mA 2.0 mA...20.0 mA 0.1 mA
30 mA 6 MA...60 MA
100 mA 20 MA...200 mA 1 A 0.2 X [pn--2.0 X 15, +10% lp,
M

300 mA 60 MA...600 mA
500 mA 100 mA...1000 mA
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e [lonyckaeTtcA M3mepeHue NoJI0KUTENbHbIM U OTPULATENIbHBIM NOCTOAHHBIM TOKOM
e Bpema NnpoTeKaHUA TOKA USMEPEHMA . ....ccevveeieieeeeeeeeeeeenens MaKc. 5.2 c.

MU3mepeHre cONPOTUBAEHNA 3a3eMNAIOLLUX YCTPOMICTB Re

JuanasoH usmepeHus, coenacHo IEC 61557-5: 0,50 Om...1,99 KOm 018 uamepumesibHO20 HANMPAHEHUSA
50 B u 0,56 Om...1,99 KOMm 05 U3MepuMenbHO20 HanpaxeHusa 25 B

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

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

e UN3meputenoHoe HanpaxeHue: 25 B nan 50 B RMS

e U3amepuTtenbHbln ToK: 20 MA, cuHycomaanbHbii RMS 125 Ty, (ana f,=50 l'u) u 150 Iy, (ans f,=60 Mu)
e bnokupoBaHue namepeHua npu HanpaxeHn nomex Uy>24 B

o MakcmmanbHoe namepaemoe HanparkeHne nomex Uyma,=100 B

e MakcMmanbHoe conpoTMUBIEHUE BCNOMOraTebHbIX 30HA408: 50 KOM

UsmepeHue conpomuseneHua ecrnomo2amersibHbix 30H008 Ry, R

Aunana3oH PaspelweHune OcHOBHaA NOrpewHoCTb
000 OMm...999 Om 10m
1.00 KOM...9.99 KOM 0.01 KOm +(5% (Rs+ R+ Ry) + 3 e.m.p.)
10.0 KOMm...50.0 KOm 0.1 KOm

UsmepeHuUe HanpaxceHUA nomex

BHYTpeHHee conpoTMBeHne: 0Koano 8 MOm

AvanasoH PaspelieHue OCHOBHasA NOrpeLHoCcTb

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

UsmepeHue conpomueneHusa 3asemasowe2o ycmpoﬁcmea c ucnosibzoseaHuem Kneweﬁ

AvanasoH PaspeweHue OCHOBHaA NOrpewHoCTb
0,00 OMm...9,99 Om 0,01 Om
10,0 Om...99,9 Om 0,1 Om
(8% u.B. + 4 e.m.p.)
100 Om...999 Om 10m
1,00 KOMm....1,99 KOm 0,01 kKOm

L] M3N\epeHV|e C AONO/THUTE/IbHbIMN TOKOBbIMU KN1elWaMu,
e [lnanasoH namepeHua Toka nomex o 9,99 A.

UzmepeHue conpomueneHus 3azemnAsioue2o ycmpoiicmea 6eCKOHMAaKmMHbIM Memooom ¢
ucnonv3oeaHuem 08yx Kneujeli

AvanasoH PaspelweHune OCHOBHaA NOrpeLwHoCTb
0,00 OMm...9,99 Om 0,010
M +(10 % n.B. + 4 e.m.p.)
10,0 Om...19,9 Om 010
20,0 Om...99,9 Om mEM +(20% n.8. + 4 e.m.p.)
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L M3mepeHme C nepegarolimimn M NpuHMMaloW MMM Knewamm.

e [lnanasoH namepeHua Toka nomex o0 9,99 A.

UzmepeHue ydenbHo20 conpomusneHus 2pyHma (p)

AunanasoH PaspelwieHune OCHOBHaA NOrpeLwHoCTb
0,0 Om m...99,9 Om m 0,10mMm m
100 Om m...999 Om m 10mm B 3aBMCMMOCTU OT OCHOBHOM
1,00 KOM Mm...9,99 KOMm m 0,01k Om m NOrpewHocTn namepeHma Re
10,0 K OM m...99,9 KOMm m 0,1k Omm

e U3mepeHue no metoay BeHHepa (Wennera),

e BO3MOKHOCTb YCTaHOBUTb PaccToAHNE B MeTpax uan dyTax,

e Bbibop paccToaHus 1 m...30 m (1 ¢yT...90 dpyToB).

HW3KOBOAIbTHOE U3MepeHue ConpPoTUBAEHUA

UzmepeHue nepexodHbix conpomussaeHuli KOHMaKmoae u npoeooHUKo8 moKkom 200 mA

AvanasoH PaspelweHune OcHOBHasA NorpeLwHocTb
0.00 Om...19.99 Om 0.01 0Om
20.0 Om...199.9 Om 0.10m +(2% un.B. + 3 e.m.p.)
200 Om...400 Om 10m

e HanpsaeHWe Ha Pa3OMKHYTbIX U3MepPUTEbHbIX NPOBOAHMKaX: 4 B...9 B

e BbixogHol ToK npu R<2 Om: muH. 200 MmA (ISC: 200 MA...250 mA)
e KomneHcaums conpoTMBAEHUA U3MEPUTEbHbIX MPOBOAHNKOB

o  U3mepeHuna gns obenx NnonapHocTen ToKa

U3mepeHUe akmueHo20 conpomuesneHus MasabiM MOKOM

AvanasoH PaspelweHune OCHOBHaA NOrpewHoCTb
0.0 OMm...199.9 Om 0.10m
+(3% un.B. + 3 e.m.p.)
200 Om...1999 Om 10m

e HanpsaxeHne Ha PAa3OMKHYTbIX U3MEpPUTEIbHbIX NPOBOAHMKaX: 4...9 B

e BbIxoaHO!’ TOK < 8 MA

e 3BYKOBaA CMrHanM3auUmMA Nnpu namepeHumn conpotmeneHna < 30 Om + 50%

L KOMI‘IEHCBLI,VIF! conpoTneaeHna namepuTesibHblX NPoOBOAHUKOB

N3mepeHune conpoTUBAEHUA U30NALLUN

JluanasoH usmepeHus, coenacHo IEC 61557-2 das UN = 50 B: 50 kOm...250 MOm

AvanasoH gna Uy =50B PaspelweHue OCHOBHaA NOrpeLwHoOCTb
0...1999 KOm 1 kKOm
2.00...19.99 MOm 0.01 MOm + (3% un.e.+8e.m.p.)
20.0...199.9 MOm 0.1 MOm [£(5 % n.B. + 8e.m.p.)] *
200...250 MOm 1 MOm

* - nnAa Kabenent WS-03 u WS-04

JuanasoH usmepeHus, coenacHo IEC 61557-2 das UN = 100 B: 100 KOM...500 MOm

AvanasoH ana Uy =100 B

PaspelweHue

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

* - oA kKabenent 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 NOrpewwHoCTb
0 KOMm...1999 KOm 1 KOm
2.00 MOMm...19.99 MOm 0,01 MOm + (3% u.e. + 8 e.m.p.)
20.0 MOMm...199.9 MOm 0,1 MOm [£(5% un.B. +8e.m.p.)] *
200 MOm...999 MOm 1 MOm

* - oA kKabenent WS-03 u WS-04

[Anana3oH namepenuns, cornacHo IEC 61557-2 gna UN =500 B: 500 KOm...2,00 TOm

AvanasoH ana Uy =500 B PaspelweHune OCHOBHaA NOrpeLHoOCTb
0 KOMm...1999 KOm 1 kOm
2.00 MOMm...19.99 MOm 0.01 MOm +(3%u.e. +8e.m.p.)
20.0 MOM...199.9 MOm 0.1 MOm [£(5% un.B. +8e.m.p.)] *
200 MOm...999 MOm 1 MOm
+(4%un.e. +6e.m.p.)
1.00TOm ...2.00 FOm 0.01Om
[£(6 % n.B. + 6 e.m.p.)] *

* - nna kabenent 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 Pa3pelweHue OcHOBHaA NorpewHocTb
0 KOMm...1999 KOm 1 kOm
2.00 MOM...19.99 MOm 0.01 MOm
+ (3% un.B. + 8 e.m.p.)
20.0 MOM...199.9 MOm 0.1 MOm
200 MOm...999 MOm 1 MOm
1.00 TOm...3.00 TOm 0.01TOm + (4 % un.B. + 6 e.m.p.)

e UN3meputenbHoe HanpaxkeHue: 50 B, 100 B, 250 B, 500 B n 1000 B

e [lorpelwHocTb pOPMUPOBAHUA UCNbITaTENbHOIO HanpsaXKeHusn (Rq,. [Om] > 1000*Uy [B]): -0+10%
OT YCTaHOB/IEHHOM BEANYMHDI

e OO6HapyKeHMe onacHOro HanpAXKeHua nepes Havyaaom UsMmepeHus

e CHATMe 3apAfa c 06BbEKTA M3MeEpPEHUn

e M3mepeHue conpoTMBAEHNA N30AALMN C cnonb3oBaHuem Bunku UNI-Schuko (WS-03, WS-04)
mexay Bcemu Tpems Knemmamum (ana Uy=1000 B He BbinosiHAETCA)

® lI3mepeHure conpoTUBIEHNA U30ALMN MHOTOXKMUNBHOTO Kabena (MakcMmanbHo 5) ¢ nomolbto
[O0MNONHUTENbHOIO BHewHero agantepa AutolSO-1000c

o MN3mepeHune HanpaKeHMA Ha pasbemax +Rso, -Riso B AmanasoHe: 0 B...440 B

e /I3MepuUTeNbHbIN TOK < 2 MA

U3mepeHUue ocBeLLLEHHOCTU

OvanasoH PaspewieHue OCHOBHaA NOrpeLHoCcTb

0,1 /1k...99,9 JIk 0,1 ik 1+ 8% Ev yiam
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100 /1k...999 ik 11k

1,00 K/1K...9,99 K/JIK 0,01 KkJIK

10,0 K/1K...19,9 KJ1K 0,1 kJIK

NocnepoBatenbHOCTb YepegoBaHusa das

e /HAuKauma nocnenoBaTenbHOCTM ¢as: npaAman, obpaTtHas
e [lManasoH HanpaxeHui cetn U, : 95 B...500 B (45Ty,...65 ')
e OTobparkeHne 3HauYeHU mexKayPpasHoro (MHeMHOro) HanpaxeHua

OnpeaeneHne HanpaBieHUA BPALWEHUA S1IEKTPOABUraTeNna

e [lnanasoH HanpaxeHua snekTpogsurateneit 1 B + 760 B nepemMeHHOro Toka
e I3mepuTenbHbIN TOK (B Kaxkaol ¢ase): <3,5 mA

7.2 [lonOJIHUTE/IbHbIE TEXHUYECKHe JaHHbIe

®  KNACC UBONALNM ...ttt e e e e e eeevnnne e e e e e e ABoWHasA, cornacHo PN-EN 61010-1 u IEC 61557
o  KaTeropuma 6€30MACHOCT . .....uuveeeeuriieeeerieeeeeveeeeeereeeeeans IV 300V (Il 600V), cornacHo PN-EN 61010-1
e  CreneHb 3awmTbl Kopnyca corNAaCHO PN-EN 60529..... ... e IP54
o [TUTAHME USMEPUTENA ..evvrnrneeeeennnnnnnnnnnnaannaaannnnnnanannes afikanuHoBble baTtapelikun 4x1,5 B LR14 (C) unu
........................................................................................ naket akkymynatopos SONEL NiMH 4,8 V 4,2 Ay
®  [Q0QAPUITHDIE PABMEPDI c.uvreeeerrreeeesrreeeeasrereesaseeeeesasteeesassseeessssseeesssssesessssseeesssseeessnns 288 x 223 x 75 mm
e Macca U3MEPUTENA C AKKYMYATOPAMM ....evururuenrnrnrnrnrnnnrnsnnnensnsssnsssnsssnsssnsssssnsnsnsssnnnnnnnnes OKONO 2,5 Kr
®  TeMMEPATYPA XPAHEHMEA ...uvuererereunnnnrneururetuannaeanannsananannaanannnananananannaannnnannnnnnnnnnnnnnnnsnnnnnnnnnnnn -20...+70°C
®  PaD0UAA TEMMEPATY P uurreeeerrreeerirrreeerateteeaastreeeaasreeesassseessasseessmsssseesssssssssssssesssssssesessssseeens 0...+50°C
®  OTHOCUTENBHAA BIIAMKHOCTD ..t eiuittttteeeeeeeiiitteeeeeeeesanereeteeeesesanbebeeeeeeseesannnrreeeeesesaannreneeeas 20%...80%
L KT =T o ¥ Y] - USSP +23°+2°C
L = 1 1= (Lo ot 1 P PP SUO PSP UPSPRPI 40%...60%
®  BbICOTA HAZ, YPOBHEM MOPSA ..vvvurrrurururunnenennnnnnnnnsnsnnnnnnanannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn <2000 m
e  Bpems go camoBbikntoueHUA (Auto-OFF).......cccceecveeennnns 5,15,30,60 M1H nan GyHKLMA OTKAOYEH]
e  Konnuectso namepeHnin Z unm Y30 (ana akKyMynaToOpoB) .............. >3000 (6 nsmepeHnii B MUHYTY)
e  KosnyectBo M3MepeHUn Riso MM R (A1 aKKYMYNATOPOB)...uueeeeerieeeeerieeeeereeeeeerreeeeeveeeeennnenas >1000
L 1 1 Tl 3 V1 1= PR rpadpumueckunii KU
L I 1Y T OO S PSPPI 10000 3anucen
®  [TAMATD PEOIMCTPATOPA wevvvrrrnrnrnrurururnrunnrsrannsnsssnsssssnsssssssssssssssssnsssssssssssssnsssssssnsnsnnssnsnsnsnsnnnnns 6000 ayeek
©  UHTEPDEMC ..ttt ettt e et e e e e et e e e e bt e e e e s abae e e esabeeeeeabaeaeeanbaeeeennbaeeeenrenas USB u Bluetooth
e  CTaHOapT KayecTsa....... pa3paboTKa, NPOEKTUpOBaHME N NPOU3BOACTBO B COOTBETCTBUM C ISO 9001
o [lpnbop cooTBETCTBYET TPEOOBAHMAM CTAHAAPTA wvvererrrrrreeiirreeeesirreeeesisrereessseesessseeeesssenes IEC 61557

e [pubop cooTBeTCTBYET TPE6OBAHMUAM MO INEKTPOMATHUTHON COBMECTUMOCTU (418 NPOM. cpeabl)

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

7.3 [lonoJIHUTEe/IbHbIE TEXHUYECKHU e XapaKTepUCTUKU

[aHHble 0 AONONHUTEIbHBIX NOFPELIHOCTAX UCNO/b3YIOTCA NPU 3KCNAyaTauMmM UsmepuTens B
HecTaHAaPTHbIX YCI0BUAX, a TaKXKe 414 nabopatopuii Npu nosepke.

7.3.1 /lomoJiHUTeJIbHbIE NOrpemHocTH, coraacHo IEC 61557-2 (Riso)

Napametp 0603Ha4yeHue JononHutenbHaa NorpewwHoCTb

[TonoxeHune E, 0%
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Hanp;m(eHme NMUTaHUA

E

0%

Temnepatypa 0 °C...35 °C

Es

2%

7.3.2 [omnoJiHUTe/IbHbIE NOrpemHocTH, coryacHo IEC 61557-3 (Z)

Mapametp 0O603HauyeHne JononHuTenbHaa NOrpeLwHoCTb

MonoxeHwne E, 0%
HanpAarkeHue nuTaHma E, 0%

nposog 1,2 m—0Om

nposoa 5m—0,011 Om
Temnepatypa 0 °C...35 °C Es nposoz 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 %
YactoTta 99 %..101 % f, E, 0%
HanparkeHue cetn 85 %..110 % U, Eg 0%
FapMOHUMKHK Eq 0%
[MocToAHHaA cocTaBnAOWan E1o 0%

7.3.3 /lomnoJiHUTe/IbHbIE NOrpemHocTH, corjacHo IEC 61557-4 (R +200mA)

NapameTp O603HaueHue [ononHuTenbHasA NorpewHocTb
MonoxkeHune E, 0%
HanpAarkeHue nutaHma E, 0,5%
Temnepatypa 0 °C...35°C Es 1,5%

7.3.4 /[omnoJiHUTe/IbHbIE NOrPEeIIHOCTH NP N3MEPEHNM CONIPOTUBJIeHNs 3a3eMieHus (Rg)

JononHumensHsie nozpewHocmu, coanacHo IEC 61557-5

Mapametp 0O603HaueHune JdononHutenbHaAa NorpewHocTb
[MonoxeHune E, 0%
HanpsaxeHune nuTaHmA E, 0%
0% pna50B

Temnepatypa 0 °C...35 °C Es

2 e.m.p. oA 25 B
Hanps»eHne nomex E, +(6,5% + 5 e.m.p.)
ConpoTtuBneHue 30HAa Es 2,5%
YactoTta 99 %..101 % f, E; 0%
HanparkeHue cetn 85 %..110 % U, Eg 0%

[ ononHnTenbHas NOrpewHoOCTb OT HaNPAXKeHUA nomex ana pexxumos 31, 40, 3M+knewu(pna 25 B u

50 B)
Re JononHuTenbHaA NOrpeLHOCTb
<10 Om #(((-32-10° R, +33-10%)-U2 +(-12-10"- R, +13-10)-U, ) -100%+ 0,026 - ,JU, )
>10 Om +(((-46-10°-R. +1-10+)-U2 +(14-10° - R, +19-107°)-U, ) -100%+0,26,/U, Q)
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JAononHuTenbHaA NOrpeLwHoOCTb U3-3a CONPOTUBNEHUA 30HAA

R, R

Ogod =1 300+ !
R +10 Rg - Ry, +200

310 +(1+R—J-RH -5-10“}[%]

E

dopmyna cnpasegnmnsa 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 NorpewHoctb [Om]
<50 Om +(4107Re - 1,,°)
>50 Om +(25-10° R+ 1)

JononHuTtenbHaA NOrpewwHOCTb OT TOKA NOMEX B peXKume napbl KI'IELI.I,EFI

Re NorpewHocTb [Om]
<5 ON\ i(5'1072’RE2'|zakl)
25 ON\ i(2!5'104 . RE2 . Izaklz)

JononHutenbHana NOrpewHoOCTb OT OTHOLUEHUA CONPOTUBIEHUA NPU USMEPEHUU Kelamm

OTBETBJ/IEHUA rPpynnoBoro 3asem/ieHuA K pe3ysibtupyrowiemy COnpoTtus/1€eHUIO B pexXxume 3N + knewm

Rc NorpewHocTb [Om]
. R
<99,9 Om £(5:107-25)
R
>99,9 Om +(9-10° ~R7°2)

RC[OM] - 3Ha4YeHUNeE 3NIEKTPUYHECKOTO CONPOTUBNEHNUA NPU N3MEPEHUN KNlielWaMWN OTBETB/IEHUA,

oTobparkaemoro Ha npubope, a Ry[Om] — pesynbTHpyloLLee 3HaYEHME CONPOTUBAEHMSA FPYNNOBOro

3a3emMn1eHunA.

7.3.5 /lonosiHUTe/IbHbIE NOrpemHoCcTH, coriaacHo IEC 61557-6 (Y30). 14, ta, U

Mapametp 0O603HauyeHne JononHutenbHaa NOrpewwHoOCTb
[MonoxeHune Eq 0%
HanpsaxeHune nuTaHma E, 0%
Temnepartypa 0 °C...35 °C Es 0%
ConpoTtumBnieHue 30HAa Es 0%
Hanps»keHue cetn 85 %..110 % U, Eg 0%

8 Kommiaekranus

8.1 CraHpgapTHas KOMILIEKTaL s

HanmeHoBaHue UHpekc Konunuecrso
N3meputenb NapameTpoB 3/71eKTpobe3onacHoCTH WMPLMPI530 1
aneKkTpoyctaHoBoK MPI-530 wr-
N3meputenb NnapameTpoB 31eKTpobe3onacHoCTH 1wt

anekTpoyctaHoBoK MPI-530 PykoBoACTBO MO 3KCMayaTauum
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HaumeHoBaHue UHpekc Konuuectso
N3meputenb NnapamMeTpoB 31eKTpobe3onacHoCTH 1w
anekTpoyctaHoBoK MPI-530. MNacnopr.
Apantep WS-03 n kHonkoii CTAPT WAADAWSO03 1 wr.
MpoBog nsmepuTebHbIN 1,2 M C pasbemamm «baHaH» KenTbii WAPRZ1X2YEBB 1 wr.
MpoBoa namepuTenbHbin 1,2 m ¢ pazbemamm «baHaH» KpacHbIl WAPRZ1X2REBB 1 wr.
MpoBog nsmepuTeNbHbIN 1,2 M € pazbemamm «baHaH» ronyboi WAPRZ1X2BUBB 1 wr.
MpoBoa namepuTesibHbIM 15 M Ha KaTywKe, ronybomn WAPRZ015BUBBSZ 1 wrT.
MpoBog nsmepuTenbHbI 30 M Ha KaTyLKe, KPacHbIN WAPRZ0O30REBBSZ 1 wr.
Kabenb nHtepdeica USB WAPRZUSB 1 wr.
3axkum "Kpokoaun" nsonmpoBaHHbI enTbih K02 WAKROYE20K02 1 wr.
3axkum "Kpokoamn" nsonnpoBaHHbIN KpacHbi KO2 WAKRORE20K02 1 wr.
30H/A, OCTPbIM C pazbeMoM «BaHaH» KeNTbli WASONYEOGB1 1 wrT.
30HA OCTPbIN C pazbemMom «BaHaH» KpacHbIN WASONREOGB1 1 wr.
30H/A, OCTpPbIN C pazbemMom «baHaH» ronybomn WASONBUOGB1 1 wr.
30HA4 U3MepUTENbHbIN Ans 3abMBKM B rpyHT 30 cm WASONG30 2 Wr.
3apaaHoe yCTPONCTBO AN1A aKKymynaTopos Z7 WAZASZ7 1 wr.
Kabenb ana 3apsaHoro yctpoiictea (230B) WAPRZLAD230 1 wr.
Kabenb ana nutaHus 3apAagHOro ycTporcTea oT aBTomobuns WAPRZLAD12SAM 1 wr.
dyTnap gna MamepuTens U NpUHagNeXHocTen WAFUTL1 1 wr.
KomnnekTt pemHelt «CBo6oAHbIE PYKNY WAPQOZSZEKPL 1 wr.
[atumk ntokemeTtpa LP1 c agantepom WS-06 WACEGN1BB 1 wr.
AKKymynaTopHana 6atapea NiMH SONEL-07 4,8V WAAKUQ7 1 wr.
8.2 JlonosiHUTe/IbHAA KOMILJIEKTALUA

HaumeHoBaHue UHpeKc

Apantep WS-04 WAADAWS04
Apantep AutolSO-1000C WAADAAISO10C
M3meputenbHble Knewm C-3 WACEGC30KR
N3meputenbHble Knewu C-6 WACEGC60KR
M3mepuTtenbHble Knewm F-1 WACEGF10KR
M3mepuTtenbHble Knewm F-2 WACEGF20KR
M3mepuTtenbHble Knewm F-3 WACEGF30KR
MNepepatowme knewm N-1 WACEGN1BB
ApanTtep Ans TeCTUPOBAHMA YCTPOMCTB 3alMUTHOro oTKAoYeHuA (Y30) WAADATWR1
TWR-1J
Otcek gns 6atapeek LR14 WAPOJ1

9 IloBepka

MPI-530 B cooTBeTcTBUM C 3aKOHOM PD «O6 obecneyeHnn eguHcTBa namepeHuiny (Cr.13) noanexur

noBepke.

I'IOBepKa MYJIbTUMETPOB NPOBOANTCA B COOTBETCTBUU C MeTOAMKOVI NOBEPKMN, cornacoBaHHon ¢ ®BY

“POCTECT-MOCKBA”.
MescnoeepoyHsbiii uHmepean — 1 200.
MeToanKa NoBepKM AOCTYMHA ANA 3arpy3Ku Ha canTe www.sonel.ru
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http://www.sonel.ru/

METPOJIOTMYECKAA CNNIYXKBA OO0 «COH3/T»

OcyuwecrensaeTt noBepky CU SONEL u o6ecneumnBaet 6ecnnatHyto aocraBKy CU B noBepKy U U3 NOBEepPKHU
3KCNpecc NouToMn.

142713, MockoBckas 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 CBeaeHHUA 0 NOCTABIIUKE

000 «COH3N», Poccua

142713, MockoBckas 06.., JIeHUHCKUI p-H, Fpuropunkoso, ya. Malickas, 12
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru

Internet: www.sonel.ru

11 CBeseHMA O CEpPBUMCHOM LieHTpe

[apaHTUMHbBIN U NOCNErapaHTUMHBIN PEMOHT NPMBOpPa OCYLLLECTBAAIOT aBTOPU30BaHHble CepBUCHbIE
LeHTpbl. 06cnyRuBaHmMem Monb3oBaTtenel B Poccum 3aHMmaeTca CepBUCHbIN LeHTp B I. MOCKBa,
pacno/ioXKeHHbIN No agpecy:

142713, MocKoBcKasa 06., JIeHUHCcKuii p-H, Fpuropumkoso, ya. Maiickas, 12

Ten./daxc +7(495) 287-43-53;

E-mail: standart@sonel.ru,

Internet: www.sonel.ru

CepBucHbI LeHTp KomnaHun COHIJ ocywecTBAAET rapaHTUIiHDbIA U He rapaHTUiHbI pemoHT CU

SONEL n o6ecneunsaet 6ecnnatHylo goctaBKy CU B peMoHT/ U3 peMoHTa 3KCnpecc NoYToM.

12 CcbIKM B UHTEpPHET

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

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

MoBepKa 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/

K/TYB SONEL
http://www.sonel.ru/ru/sonel-club/
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