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1 lNMpeancnosue

Mosgpasnsem Bac ¢ Bblbopom npoaykumm komnanHun METREL! WNameputenbHbin
npubop MI 3123 6bin paspabotaH Ha Gase Goratoro onbiTa, MNOYYEHHOrO B TEYEHUE
MHOIMX NIET NPOM3BOACTBA ANEKTPOUIMEPUTESTIBHOMO 000PYLOBaHMS.

MepeHocHoun npnbop MI 3123 npeaHasHadeH ons crneayowmx U3MepeHun:

o ConpoTuBneHns 3a3eMneHns no YeTbipexnpoBogHOMY MeToay,

o ConpoTuBneHus 3a3eMneHuns OTaeNbHOro 3azemnuTens no
YeTbIPEXNPOBOAHOMY METOAY B KOMOMHALMM C OOHMMU TOKOBbIMU KIeLamu,

o ConpoTuBreHus 3a3eMneHns C UCNOSb30BaHMEM 2-X TOKOBbIX KNneLlen,

0 YAenbHOro conpoTUBIEHNSA FPYHTA,

o Toka yTeykn / 0eCTBUTENbHOIO CpegHeKBaapaTUYeCcKoro 3Ha4yeHus ToKa.

[Monb3oBaTenbCKMM 3KpaH C MOACBETKOW MO3BONAET flerko CYMTbiBaTb pesyribTaThl,
nokasaHusa 1 napameTpbl namepeHuin. Pabota npubopa npocta U NOHATHa — onepaTop
He HyXgaeTca B Kakou Obl TO HM ObIO cneunanbHOW MOArOTOBKE (KpOME MpOYTEHUS
HaCTOSILLEero pykoBoacTea) ansa pabotbl ¢ npnbopom.

Mbl pekomeHOyeM WU3yuuTb KapMaHHbIU cripasoyHuk Metrel Ons mecmuposaHus u
rposepKu ycmaHoB80K HU3Ko2o HanpsikeHusi «Guide for testing and verification of low
voltage installations», B KOTOpOM npuBedeHbl NpUMepbl TUMOBOrO WUCMONb30BaHUSA
npuodopa.

Mpubop oOcCHalWeH BCEMW HeOOXOAMMbIMU MPUHAONEXHOCTSMU AN KOMOPTHOrO
NMPUMEHEHUS.
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2 YkasaHus no mepam 6e€30NacHOCTU U IKCNAyaTaLum

2.1 MpepocTepexeHUs U NpMMeyaHus

[na [0OCTUXKEHUS BBLICOKOTO YPOBHS ©e30nacHOCTM MpW  BbIMOSTHEHUM  Pa3fUYHbIX
n3mepeHuin ¢ ncnonb3oBaHnem npubopa Ml 3123, a Takke ans coxpaHeHusa npubopa B
paboyeM COCTOAHUKN, BaXXHO BbLINOMHATb CReayowme ykasaHus:

Q A Mpepynpexparowmn 3Hak Ha npubope o3Ha4yaeT «BHMMaTenbHO npouuTanTe

a

MHCTPYKUMIO Ansa 6e3onacHoi pa6oTbl». TpeboBaHue ABnsieTca obAsaTenbHbIM!
Ecnun usmeputenbHoe obGopyaoBaHMe MPUMEHSAETCA B LieNfAX, He YKa3aHHbIX B
HacToAIllEM PYKOBOACTBE, 3awWuTHble QYHKUMM o06opyaoBaHMA MOryT ObiTb
ocna6neHbi!

BHumaTenbHO npouuTanTe HacTosiwee PYKOBOACTBO, WHa4ve UCMNONb30BaHue
npubopa MoxeT ObITb OMacHbIM ANA oneparTopa, Npubéopa UM UCNbITbIBaeMOro
obopynoBaHus!

He wucnonb3ynte npubop M nNPUHAANEXHOCTU MNpU OOHapyXeHUM nobbIX
HeucnpaBHocTeMn!

CepBuUCHOe oOcnyxmBaHMe, HacTpoMKa U KanubpoBKka npubopa MOXeT ObITb
BbINOJSIHEHA TOJNILKO YNOJITHOMOYE€HHbIMU AOMKHOCTHbLIMU nuuamu!

Ucnonb3ynte TONbKO CTaHAapTHble WU  AOMNOJNHUTENbHbIE U3MepUTeribHble
NpUHaANeXHoCTU, NnocTaBnsieMble Bawum guctpubsiotopom!

Mpubop coaepXuUT nepesapskaemMble HUKeNeBO-KaAMMUEBblE WU HUKeNeBo-
MeTannornapmaHble 3feMeHTbl NUTaHUA. JNeMeHTbl NUTaHMA MOryT ObiTb
3aMeHeHbl TONMbKO B MNoOpsifKe, yKa3aHHOM Ha 3TUKeTKe, WM B HacTosiwem
pykoBoactBe. He ucnonb3ynte ctaHaapTHble ankariMHOBbLIE 3NIeMEHTbl NMUTaHus
npuv NoAKNYEeHHOM 3apsiAHOM YCTPOUCTBE, UHa4Ye OHU MOryT B3opBaTbCA!
OTcoeguHuTe BCe U3MepuUTesNbHble BbIBOAbl, Kabenb NUTaHUA U BbIKIKOYUTE
npnbop nepen OTKPbITUEM 3aLUMTHOM KPbILWKN OTCeKa AnA 6aTtapewn.

Heobxoanmo npuHMMaTb BO BHUMaHMe Bce TpeboBaHMA 6Ge3onacHOCTU, BO
nsbexaHue pucka ypapa  3MIeKTPUYECKMM  TOKOM npu pabote ¢
aneKTpoycTtaHoBKamu!

Mpubop npeagHasHayeH ANA WUCNONMb3OBaHUA B CUCTEMax C OTKIMIOYEHHbIM
MCTOYHUKOM MUTAHUSA U CHATbIM 3apsgom!

I'Ipwmeqal-wm B OTHOLWWEeHNUUN NnameputesibHbIX Q)yHKU,MI‘/'I:

OCHOBHbIe

Q

Q

Wnaukatop [¥] o3nauaeT, 4TO BbIGPAHHbLIM TUM M3MEPEHUN HE MOXeT ObiTb
NpoBeAEH, B CBA3W C HECOOTBETCTBMEM NapamMeTpoB Ha BXxoge npubopa.

Mpn ycTaHOBMNEHHbIX NapameTpax wHAnkaumsa «CooteBeTcTtByeT [/ He
COOTBETCTBYET» aKTMBHA. YCTaHOBUTE COOTBETCTBYWOLWMMA npegen Ang
Nony4YeHnst OLLEHKN pe3ynbTaToB U3MEPEHUM.

N3mepeHns conpoTMBNEHUS 3a3eMsieHUs OO0SDKHbl MPOBOAUTLCA TOSbKO Ha
00eCTOYEeHHbIX O0OBbeKTax, TO €CTb HanpsikeHue Mexay W3MepuTenbHbIMU
BblBOAAMW OOMKHO ObiTb MeHee 10 B!
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2.2 baTtapes u ee 3apsag

B npubope wncnonb3ylTCA LWECTb ankanuvHOBbLIX MW Mepe3apsiKaeMblX HUKeNeBo-
KagMUEBBIX WU HWUKENEBO-MEeTannorapuaHbiX 3NeMeHTOB nuTaHus pasmepa AA.
HomunHanbHoe Bpemsi paboTbl 3asiBEHO ANS 3NEMEHTOB NUTaHWS C HOMWHArbHOM
eMKoCTbto 2100 MAu.

Crartyc 3apsga 6atapen NOCTOAHHO OTOOpaxaeTca B NPABOM HWKHEM YIiy 3KpaHa.

B cnyyae Hu3koro 3apsiga 6atapeu npubop curHanmsanpyet o6 3TOM Kak MokasaHO Ha
pucyHke 2.1. 3OTa wHOMKAUMS [ONUTCA  HECKONbKO CeKyHa, a 3atem npubop
CaMOCTOATENbHO OTKNHYaeTCs.

TECT ERTHFEH

HiH=kHE SAFASD
A3l

PucyHok 2.1: UHOukayusi paspsixeHHou bamapeu

Ha wHgukaTtope oToOpa)kaeTcs nonHbli 3apsag Oartapeun, korga ceTeBon aganTtep
nogknoveH Kk npubopy. BcTpoeHHas cuctema 3awwmTbl KOHTpONMpyeT npouenypy
3apagkn n obecneymBaeT MakCMMarnbHY NPOOOIHKUTENBbHOCTL PabOTbl 3apsSPKEHHbIX
GaTtapen. MNonApHOCTbL NOAKMIOYEHNSA NCTOYHUKOB NUTAHNA NPUBEAEHA HA PUCYHKE 2.2.

'_C +
*—
PucyHok 2.2: NonspHocmb nodKmHYeHUss UCMOYHUKO8 numaHusi

Mpnbop aBTOMaTUYECKM OnMpedensieT HanmMyMe MOoAKIOYEHHOro CeTeBOro aganTtepa u
HauMHaeT 3apsKaTbCs.

CumMBOIbI:

+
+
D O603Ha4veHne 3apsga batapen D

PucyHok 2.3: Obo3HayeHue
3apsida

Q A Mepen OTKpbITUEM KPbIWKU OGaTapeMHOro oTceka oTcoeAuHUTe BcCe
M3MepuTenbHble MPUHAANEXHOCTU, MOAKMIYEHHbIe K npubopy, w
BbIKNO4YMTE Npnodop.

o [lpaBuUnbHO BCTaBbTe 3MEMEHTbl NUTaHUSA, nHave npubop He ByaeT paboTaTb, a
GaTtapen moryT 6bITb NOBPEXOEHDI.

0O YpanuTe BCe 3NeMeHTbl NuTaHus u3 baTapenHoro oTtceka, ecnn npubop He
OyaeT ncnonb3oBaTbCA ANUTENbHbBIV NEPUOL.

o He 3apsixanTte ankanMHoBbIE 3fIEMEHTbI NUTaHUA!
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o O6pawante BHMMaHMe Ha TpeboBaHWA K NEepeHocKe, OBCNyXMBaHUIO U
yTUNn3aumm, KoTopble OnpeaerieHbl COOTBETCTBYHOLIEN [OKYMeHTauuen u
NPOM3BOAMTENSMU ankanmHOBLIX UM akKyMynATOPHbIX GaTapen!

o MWcnonb3ymte TONMbKO ceTeBble agantepbl OT  MNPOWU3BOAUTENS UMK
ANCTpUBbBLIOTOPa M3MepuTenbHOro obopyaoBaHus, BO M3bexaHue BO3ropaHus
UNu yaapa anekTpu4eckmMm Tokom!
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2.2.1 HoBble nnu gonro He UCNONMb30BaBLUUECS 3NIeMeHTbl NUTaHuA

Bo Bpems 3apsga HOBOW MM He UCMNONb3OBaBLUENCA AnuTenbHoe Bpems (6onee 3
mMecsueB) 6atapen MOryT NPOUCXOANUTb Henpeackasyemble xumudeckme npoueccol. Ni-
MH un Ni-Cd anemeHTbl nuTaHnsa nogeepXxeHbl 3GEKTY YMEHbLUEHUS EMKOCTU (Takke
N3BECTHOMY Kak «apekt namatm»). B pesynbtate, BpeMsa (YHKLUMOHUPOBAHUSA
npnbopa MoXeT 3HaYUTENbHO YMEHbBLUNTLCS.

PeKOMeH,D,yeMaﬂ npouenypa BOCCTaHOBIIEHUA 3JTEMEHTOB NMUTAHUA!

Mpoueaypa lMpumeyaHus
o [lonHocTbio 3apaguTe Gatapelo. He meHee 14 4, nocpedcmeom 8CmMpPOEHHO20
3apsiOHo20 ycmpolcmaea.
Ucnonb3ytme npubop 0551 06bI4HbIX
u3mepeHul, rnoka Ha e20 aKpaHe He

> [lonHocTbio pa3paguTe 6atapero. nosisumcsi Haodnucek “ Huskul 3apsio ”,
cueHanusupyrouwut 0 HU3KoM 3apsioe
bamaped.

A TMoBTopute uUuKN 3apsga / paspsaa,

ST PekomeHOytomcsi Hembipe Yukna.
no KpamHen mepe, ABaXAbl.

MonHbIi uMKN paspsiga / 3apsiga MOXKHO BbIMOMHUTbL aBTOHOMHO, ANS  KaXkOoro
areMeHTa NUTaHNsl, UCNOMNb3Ysi BHELLIHEE 3apsiAHOE YCTPOMCTBO.

MpumeyaHus:

O OnemMeHTbl NUTaHWs [JOSKHbl OblTb B OAMHAKOBOM  COCTOSHUWM  (MMeTb
OAVHAaKOBbIM YPOBEHb 3apsiaa, TUM 1 AaTy U3roTOBIEHUS).

o OpHa  HecooTBeTcTBywLWas  Hatapes  MOXeT  MNOCAYXUTb  NPUYMHON
HenpaBuNbHOrO 3apsiga W paspsga BO BpeMa OObIMHOMO  UCMONb30BaHMUS
BCTPOEHHOro Oroka nuTaHus (3TO NPUBOAUT K HarpeBaHuio Onoka nuTaHus,
3HAYNTENBbHOMY COKpaLleHUo BpemMeHn paboTbl, WM3MEHEHUIO MNOMNSPHOCTU
HEeMCcnNpaBHOro 3feMeHTa NUTaHus).

o Ecnu nocrne Heckomnbkux LMKNOB 3apsaa / pa3psga He Npou3oLlsio yryudleHun,
TOrga Kaxabl 3fIeMEHT MUTaHUsA NOANEeXUT NpoBepke (Ha npeameT cpaBHEHUS
HanpsbkeHns 6aTtapen, TeCTUpOBaHWE MX B 3apsiAHOM YyCTpowucTee, n T. 4.). B
TakoMm crny4vae, BEPOATHO, YTO HEKOTOPbIE 3NieMeHTbl MUTaHUsA OedEKTHbI.

0 BblweonucaHHble addekTbl He crnedyeT nyTaTb C OObIYHLIM YMEHbLUEHNEM
emMkocTn 6aTtapeu Cc TeyeHnem BpeMeHu. Takke, 6aTtapen TepsoT HEKOTOPYHo
€MKOCTb Npu MHOrOKpaTHbIX NOBTOPeHUsX 3apsga / paspsaga. dencreuternbHoe
YMEHbLUEHNe eMKOCTW, KpOoMe KOonuyecTBa UMKMIOB 3apsga, 3aBMCUT OT Tuna
GaTapen. OTa uWHPOpMaALMA yKasaHa B TEXHWYECKOM cneuundukaumm
npoussoauTens datapen.
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2.3 Ucnonb3yeMble cTaHOApPTLI

Mpnbop MI 3123 npon3sBeneH n NpoTeCTUPOBaH B COOTBETCTBUMN C HMXKENPUBELEHHBIMU
HOPMaTUBHbBIMU JOKYMEHTaMMU.

AnekmpomazHumHas coemecmumocms (EMC)

IEC/ EN 61326-1  3nektpoobopyaoBaHue Ons USMEPEHUIN, KOHTPOSIS U nabopaTopHOro
npumeHeHns — TpeboBaHua EMC -- yactb 1: OcHoBHble TpeboBaHUA
knacca B (Py4yHoe obopynoBaHue, UCNosibayemMmoe B KOHTPONMPYyeMbIX
3NEeKTPOMAarHUTHbIX cpeaax)

IEC/EN 61326-2-2 3nektpoobopyaoBaHue Ons USMEPEHUIN, KOHTPOSIS U nabopaTopHOro
npumeHeHns — TpeboBaHus EMC -- yactb 2-2: Ocobble TpeboBaHus —
KOHGUrypaumsi TecTtoB, paboyve ycrnoBuMs W KpuTepuum AOns
NnopTaTUBHOINO TECTOBOrO, W3MEPUTENBHOMO W MHOAUKATOPHOro
obopynoBaHus, MCMNONb3yeMoro B pacnpefenuTesibHbIX cuctemax
HNU3KOro Hanps»KeHus

besonacHocms (LVD)

IEC/EN61010-1 TpeboBaHus  GesonacHOCTM K  anekTpoobopygoBaHuio  aAng
N3MEPEHNN, KOHTPONSA M NabopaTOpHOro nNpUMEHeHus — 4actb 1:
OcHoBHble TpeboBaHMS

IEC/ EN 61010 - TpeboBaHus 6e30nacHOCTM K MNEPEeHOCHbIM YCTpoMCcTBaM  [And
031 NpoBeAEHUS SNEKTPOU3IMEPEHNN
@yHKYUOHaIbHOCMb

IEC/ EN 61557 3nektpobesonacHOCTb B pacnpegenuTenbHbiX CUCTEMAX HU3KOro
HanpskeHus, Ao 1000 B nepemeHHoro Toka n 1500 B nocTosiHHOro Toka
- ObopygoBaHMe Onsa TECTMPOBaHMUS, U3MEPEHUN uUnn OTOBpakeHus
3aLUNTHBIX Mep

Yactb 1 OcHoBHble TpeboBaHus
Yactb 5 ConpoTtmneneHne 3asemneHus
Yactb 10 KombuHupoBaHHOe nameputernbHoe obopyaosaHue

10
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Jluyeeasi naHenb

3 OnucaHume npubopa

3.1 JlnueBasi naHenb

YcnoBHble 0003Ha4YeHud:

PucyHok 3.1: Jluuyesas naHersb

1 XKKO MaTpuyHbIn aKkpaH 128 x 64 To4ek, C N04CBETKOMN.
2 TEST TEST [Myck / ocTaHOBKa N3MepeHun.
[MpnHATL BbIGPaAHHOE.
3 BBEPX M3meHeHne BbibpaHHOro napameTpa
4 BHWU3 '
5 MEM (Mamsatb) CoxpaHeHue / BbIOOp / yaaneHue pesynbTaTtoB U3MeEpPEHU 13
namsaTn npmubopa.
6 g?ﬁiﬁﬂ?qamnb Bbi6op nameputensHon yHKLMN.
NoaceeTka,
7 K M3meHeHne ypoBHA NOACBETKN N KOHTPACTHOCTMW.
OHTPACTHOCTb
BkntoveHne nnu BbikntoveHe nuTaHna npmubopa.
8 BKJ1/BbIKJl lMpubop asmomamu4yecku ebiKno4Yaemcs 4yepe3d 15 muHym
rnocrie rocriedHe20 Haxamusi Ha f1byro U3 Krnasuul.
9 HELP (MOMOLb) [ocTyn K MeHio nomoLuu.
10 TabynsTtop Bbi6op napameTpoB B BbIOPAHHON OyHKLNN.
11 «Coorsercrayer» OueHka NnpuemnemMmocTu pesynbtata
12 «He cooTtBeTcTBYET» '

11



Ml 3123 lNaHenb ¢ coeQuUHUMeENbHLIMU Pa3bemMamu

3.2 NaHenb ¢ coeANHUTESNIbHLIMU pa3beMamMm

PucyHok 3.2: NaHernb ¢ coeQuHuUmernbHbIMU padbemMamu

YcnoBHble 0003Ha4YeHud:

Pasbembl ans namepenuns KMameputensHblie Bxoabl / Bbixoasl E, H, S, ES
3a3eMneHus

> Pa3bembl AN TOKOBbIX N3meputenbHble BXoOb! 4515 TOKOBbIX KIeLen.
Knewien
3 "He3no 3apsagHoro Pasbem ana nogknioveHns ceTeBoro agantepa.
yCTpOMCTBa
4 Pasvem USB Pasbem ana nogkniodeHus ko sxogy USB (1.1)
NMepcoHanbHOro KOMMbTEPA.
Pasbem ana noaknoyeHns K nocriefoBaTteribHOMy BXo4y
5 Pasbem PS/2 MK nnun K 4OCTYNHBLIM B Ka4eCcTBe Onunin N3mMepuTenbHLIM
agantepam.
WckniovaeT ogHOBPEMEHHBIV AOCTYM K N3MepUTENbHbLIM
6 3awmTHas KpblwkKa BXOAaM 1 rHesfy 3apsiiHoro yctponcraa /
KOMMYHWKaLMOHHbIM pa3bemam.
BHumaHue!

o MakcumanbHO OONyCcTUMOE HanpsbkeHue Mexay JnbbiMu  AByMA
n3mMepuTenbHbIMM BXOAaMM rHe3g npoBepku 3azemneHus — 50 B!

o He nogknro4yanTe HUKaAKMe MCTOYHUKM HaNpPAXKEeHUS K TOKOBbIM pa3bemMam.
OHM npepHa3HayeHbl TONbLKO ANA NOAKMIOYEHUSA TOKOBbLIX Knewen ¢
TOKOBbIM BbIXOAOM.

o MakcumanbHoOe KpaTKOBpPeMEeHHOe HanpsikeHue BHeLHero apganrtepa
nuTaHuna 14 B!

0 MakcumanbHbIM NPOAOCIKUTENbHLIA TOK Ha BXOA4aX AJIA TOKOBbIX Kreleun
30 mA!

12



Ml 3123 3adHsis1 naHenb

3.3 3aaHAaAa naHenb

PucyHok 3.3: 3a0Hss naHernb

YcnoBHble 0003HavYeHud:

BokoBoun pemeHb

Kpbllwka oTceka 6atapeun

PUKCMPYIOLLMIA BUHT KPbILLKM OTCEKa baTapeu
NHopMaLMOHHBIN SpnbIK

MoacTtaBka anga cdumkcaumm npmbopa B HAKNOHHOM MOSOXEHUN

MarnuT ans doukcaumm npubopa Ha MeTannMyYeckon NOBEPXHOCTU BONN3M
NCMbITbIBAEMOrO YCTPOWMCTBA

O OBhWN -~

PucyHok 3.4: Omcek 6bamapel

YcnoBHble 0603Ha4YeHns:
1 OnemeHTbl IUTaHNA Paamepa AA, ankanuHosble unm
nepesapsxkaembole NiMH

2  ApnblK C CEPUNHBIM HOMEPOM

13



Ml 3123

Pa3meweHue uHgphopmayuu Ha akpaHe

3.4 Pa3smewieHne nHcpopmauum Ha aKpaHe

~2.69,

Fioi 1. @it

Fie 1. @it

d

PucyHok 3.5: Tunoeou akpaH

r:2s 690

Foi 1. Hkg
i

>

3.4.1 Unpgukatop 3apsga 6atapeun

v

Fie 1. Hkg

HasBaHue

dyHKUMN /
noadyHKL1n

O6nacTb
pe3ynbLTaToB

O6nactb
napameTpoB
N3MepeHns
Ob6nactb
yBE4OMITEHUN
NHankaTtop
3apsga
batapeu

lMoka3biBaeT ypoBeHb 3apsga 6atapeM M HanmMume NOAKMHYEHHOro BHELLHEro
3apsagHOro yCTpoucTBa.

[

[

3.4.2 Obnactb yBeAOMINEeHUN

WHankaTtop 3apsga 6atapen.

BaTapes paspsikeHa.
YpoBeHb 3apsfga CrMWLKOM HU3KUK, 4TOBbl rapaHTMpoBaTb

KOPPEKTHbIN

pesynbTarT.

ANeMeHTbl NUTaHnA.

3ameHuTe

nnn

nepesapaguTe

WoeT 3apag 6atapen (Npyn Nogkro4eHHOM CETEBOM afantepe).

B o6nacTtn yBegomneHuint otobpaxatoTcsl npeaynpexaeHust U yBe4oMIeHUs.

iy

»
=
[F,
q

BbinonHseTcs namepexne, oxunaante otobpaxeHus pesyrnbTaTa.

YcnoBus Ha M3amepuTenbHbIX BbIBOAAX MO3BOMSAOT HAYaTb M3MEPEHNUE;
oXxugante otobpaxeHus opyrnx yBegoMIEHUN.

Peaynbtat(bl) MOryT 6bITb COXpaHEHDI.

B npouecce namepeHun NpucyTCTBOBaN CUSbHbLIN 3NTIEKTPUYECKUI LUYM.
PeaynbtaTtbl MOryT 6bITb HEKOPPEKTHBbI.
Bbicokoe conpoTmBneHne namepuTtenbHbiX 30H40B. BO3MOXHO
NCKaXXeHne peaynbrara.
Manblh M3MepUTESNbHBbIN TOK Ha TOKOBbLIX Knewax npu W3MepeHumn
CONpOTUBNEHNA 3a3eMneHnd. Pe3ynbtatbl MOryT 6bITb NCKAXKEHBDI.

14



Ml 3123 Pa3meweHue uHgphopmayuu Ha akpaHe

3.4.3 ObnacTtb pe3ynbTaToB

/ Pesynbtatr wu3MepeHun Haxogutca B OOMNYCTUMbIX — npegenax
(CooTtBeTcTBYET).
x Peaynbtat mamepeHun Haxogmutcs BHe ponycTumbix npegenos (He
COOTBETCTBYET).
® N3mepeHne oTmeHeHo. Oxungante oTobpaxeHnss yBegOMIEHUN.

3.4.4 [ipyrne coolLieHuns

3aBoackue Hactpovikn npubopa wn napameTpbl / npeaensl U3MepeHui
HaCTPOWKM BO3BpaLLeHbl K NEPBUYHbIM (3aBOACKMM) 3HAYEHUSIM.

3.4.5 MeH0 nomolLum

Knasuwa:

HELP OTKpbIBaeT MEHIO MOMOLLN.

MeHo nomou cooepXUT HEKOTOpPble OCHOBHbIE CXeEMbl / Anarpammbl MOAKIHOYEHNSA
ANS BbINOMHEHNA PEKOMEHAOBAHHOIO MOAKMNIYEHUA npubopa K 3feKkTpoyCTaHOBKE U
nHcpopmaumto o npmnbope.

Haxatne knasnwmn HELP B MeHI0 OCHOBHbIX (DYHKLMW Bbi3blBAE€T 3KpaH MOMOLLN AnS
BblOpaHHON PyHKLNN.

KnaBuwn B MEHIO MOMOLLN:

BBEPX / BHU3 Boibop cneaywowero / npegblioylwero  dkpaHa
NMOMOLLN.

HELP [MpokpyTKa CTpaHUL, MEHIO MOMOLLM.

Mepekntoyatenb yHKUUN / Bbixog 13 MEHIO MOMOLLM.

TEST

PucyHok 3.6: lNpumepkl aKkpaHa nomowju
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Ml 3123 Pa3meweHue uHgphopmayuu Ha akpaHe

3.4.6 NMoacBeTKa n perynupoBKa KOHTPAaCTHOCTU

C nomouwbto knasmwun NMOACBETKA moxeT oCyLlecTBNATLCA perynupoBka NoACBETKM
N KOHTPACTHOCTW.

KpaTkoBpeMeHHoe PerynnpoBka ypOBHsS UHTEHCUBHOCTM NOACBETKM.

HaxaTue

dukcrpyeT BbICOKMI YpPOBEHb MHTEHCMBHOCTW MOACBETKM [0
MOMEHTa BbIKMIOYEHUSI NUTAHUSA UMM MOBTOPHOrO HaXaTus
KnaBuLLIN.

HaxxaTtne B TedyeHue
1 ceKyHAbI

HaxaTtne B TeyeHue

OTobpaxkaeTca ypoBeHb HacTponkn koHTpacTHocTh XKK akpaHa.
2 ceKyHpA

EOHTFARCT

Sl BT

PucyHok 3.7: MeHro peaynuposku KoHmpacmH{ocmu

Knasuiun perynmpoBkn KOHTPACTHOCTU:

BBEPX YMEHbLNTb KOHTPACTHOCTb.

BHU3 YBEnMYnUTb KOHTPACTHOCTb.

TEST [MPUHATBL HOBbLIN YPOBEHb KOHTPACTHOCTMU.
Mepeknoyatenb hyHKUUN Bbixoa 6e3 coxpaHeHust U3BMEHEHU.

16



Ml 3123 Komnnekm nocmaeku npubopa u npuHadsiexHocmeu

3.5 KomnnekT nocTtaBku npubopa 1 npuHaanexHocren

3.5.1 CtaHAapTHbIN KOMMNEKT NOCTaBKU

Mpunbop

PykoBOACTBO MO aKcnnyaTaumm
CBngeTtenbCTBO 0 Kanubposke
N3mepuTtenbHbIn npoBoa, 4,5 M (CUHMIA)
N3mepuTenbHbIn nposog, 4,5 M (KpacHbIn)
N3mepuTtenbHbin npoBog, 20 M (3eneHbin)
N3mepuTtenbHbin npoBog, 20 M (YepHbIn)
3oHabl Anga 3abuBkK B 3eMrnto, 4 LWT.
Habop NiMH anemeHTOB NnUTaHmns
CeTeBon agantep nuTaHua

KomnakTt-guck ¢ pyKoBOACTBOM MO 3Kcnnyataumm un yuebHuk “ Guide for testing
and verification of low voltage installations
MsArkmm LWHYpOK Ha pyKy

[ Iy [y Ry Iy [y Ay Uy

O

3.5.2 [ononHuTenbHbIe NPUHAASIEXXHOCTU

CmoTpuTE NPUNOXKEHHBIN CMMCOK NPUHAANEXHOCTEN, AOCTYMNHbIX AN 3aka3a y Bawero
AncTpubbroTopa.

17



Ml 3123 Bbi6op ¢pyHKYUU

4 Pabota npunbopa
4.1 Bbibop pyHKLUM

na BblbOpa “3MepuTENbHON dYHKUMU Heobxoanmo ncnonb3oBaTb
MEPEKITIOYATEJb ®YHKLUWN.

Knasuwwu:
Bbi6op oyHKUNN n3MepeHns:
o <EARTH RE (conpoTtuBneHue 3asemneHus), 1 knewum, 2
MepeknioyaTens Kneweu, p U3MepeHns yYaensHOro cornpoTuBNeHns
N 3a3emMneHus>.
pyHKUMN

o <CURRENT TRMS> 3mepeHne gencTByoLwero
cpeAHekBagpaTU4eCKOro 3HayYeHns Toka.

a <SETTINGS> OCHOBHble HAaCTPOWKN.

BBEPX / BHUA3 | Boibop noadyHKUMM B BbIOpaHHOM OYHKLMN U3MEPEHUN.

TabynaTtop Bbibop nM3mepseMoro napameTpa, KOTOpPbIM Hado YCTAHOBUTb UK
N3MEHUTD.

TEST 3anyckaeT BblIOpaHHOE n3MepeHne.

MEM CoxpaHsieT pesynbTaTbl U3MepeHUn / Bbi4aeT COXPaHEHHbIN
pesynbTar.

KnaBuwun obnactv napaMmeTpoB U3MepPEeHMUS:

BBEPX / BHU3 N3meHsieT BbIGpaHHbIM NapameTp.

TabynaTtop BbibupaeT cneayrowmi napameTp M3aMepeHust.

Mepekntoyatenb pyHKUMK | [NepeknoyeHne mexay rmaBHbIMU PYHKLUSMA.

MEM CoxpaHsieT pesynbTathl namepeHuin / BblgaeT
COXpPaHEHHbIN pesynbTar.

[MaBHOe npaBuno BbiGOpa NapamMeTPOB W3MEPEHWUA Afs OLEHKU MOMyYeHHbIX
pe3ynbTaToB:

OFF [pepen He ycTaHoBIEH.
MapameTp ON Pesynbtat namepenus dyget oueHeH B Bnage «COOTBETCTBYET» WUNuU
«He cooTeeTCcTBYET», B COOTBETCTBUN C YCTAHOBIIEHHBIM NPeaenom.

Bonee nogpobHas nHdopmauus o naMepuUTenbHbIX PYHKUMSAX Npubopa coaepXntcs B
anaese 5.
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Ml 3123 Hacmpouku

4.2 HacTpouku

PaanuyHble onuum npubopa MoryT BbiTh ycTaHoBMeHsbl B MeHio HACTPOUKM.

Onuuu: . -
o Bbibop ga3bika, ELIEQF HA=LIEA
o Bosepat HacTpoek npuGopa k SAEOACE. HACTFOGEH
3aBOJCKUM, NAMATE '
AHTH -~ BEFEMA
0 BbI30B 1 yaaneHne coxpaHeHHbIX EAHHHLE ATHHL
pe3ynbLTaToB, =
O YcTaHoBKa OaTbl N BPpEMEHMN, PUC_yHOK 4.1: Onuuu 8 MEeHIo
o Bbibop eanHuLbl ANVHBI. Hacmpoliku
Knasuwu:
BBEPX / BHU3 Bbibop COOTBETCTBYHOLLEN OMNLNMN.
TEST Bxoa B BbIGpaHHy0 onuumio.
Mepekntoyatenb hyHKUUA BoaBpaT B MeHI0 rnaBHbIX OYHKLNA.
4.3 SA3bIK
ELEOFP AZWKA
[laHHas onums NO3BONSIET NOMb30BATENO T TEUTSCH
BbIBpaTh A3bIK MHTEPenca npubopa. ESFHNOL
FEAMCHIE
HUNGHF: THHM
[P CCEHA
: 3
PucyHok 4.2: Bbibop si3biKa
Knasuwu:
BBEPX / BHA3 Bbi6op A3bIka.
TEST MoaTBepxaeHne BbIBpaAHHOIO si3blka U BbIXOA B

MEHIO HAaCTPOeK.
Mepekntoyatenb pyHKUMU | Bo3BpaT B MEHIO rMaBHbIX OYHKLNA.

4.3.1 3aBoacKue HAaCTPOMKU

SABEDACEK. .. HACTEOMEH

Bbi6op aaHHOM onummn No3BoNseT Nonb3oBaTento ﬁgg;ﬁgg;;l ﬂg::ﬁ AN
; P EHHIA
BEPHYTb HACTPOWKKN Npnbopa, napameTpsb! 1 BUOYT 9 TAHOE TeHEl [0

npegesibl NAMepeHun K 3aBo4CKUM S0 N4 3HHE
nepBoHa4asribHbIM 3HA4YE€HUAM.

PucyHok 4.3: MeHto
rnepeoHayvasibHbIX HaCmpoeK
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Ml 3123 Hacmpouku

Knasuwu:

TEST BoccTtaHaBnmnBaeT 3aBO4CKME HACTPOWKM.

Mepekntoyatenb pyHKUMN | Bo3BpaT B MeHK rnaBHbIX yHKUMN 6e3 coxpaHeHus
N3MEHEHUN.

BHumaHume:

o Ecnu 6aTtapeun yganatotcs 6onee yem Ha 1 MUHYTY, NepcoHarnbHble HAaCTPOWKMU
TepsaTCS.

3aBofcKkMe YCTaHOBKM NPUBEOEHbI HUXKE:

YcTaHoBKa 3Ha4yeHMe No yMON4YaHUo
KoHTpacTHOCTb Kak onpegeneHo npoueaypoun peryrimpoBKu
A3bIK English (aHrnunckmin)
EQnHUUbI ANvHbI M
¢y:';"§$y"m"ﬂ MapameTpbl / npepens.l
3A3EMJIEHUE RE (conpoTtmBnenune |MakcumanbHOe COnpOTMBIIEHNE 3a3EMINEHUS: HE
3a3eMr1eHNs], YETbIPEXNPOBOAHbIN BblOpaHo
MeToA)
3A3EMNEHUE MakcumanbHoe conpoTUBEHNE 3a3EMIIEHNS: HE
(4eTblpexnpoBOAHbIN MeTo + BbIOpaHO

OAHW Kneww)

3A3EMIIEHUE (MeToq, MakcumanbHoe ConpoTUBIIEHNE 3a3eMITEHNS: He

ABYX K_|-|e|_|_|'ef/'|) Bbl6paH0
p (yAenbHOe ConpoTMBIiEeHne PaccTtoaHune mexay nsmeputenbHbiMU 30HAAMU: 2 M
rpyHTa)

TOK UCK3 MakcumarnbHbIn TOK yTeykn: 1 MA

MpumeyaHue:

o [lepBuyHble ycTaHOBKM (COPOC 3HAYeHU) TakKe MOXHO BEpPHYTb MyTem
BKINOYEHNSA Npubopa npu HaxkaTon knasuwe « Tabynatopy.

4.3.2 NamaTb

(HM-4e
[aHHas onuwusa nossonseT nonb3oBaTento BLlIZ0OE PEZY L THTUE
npocMaTpMBaTh M yaansTb COXPaHEHHbIe AaHHbIe. “AANEHWE FEZ 1k TATOR
CM. rnaBy 6. Paboma ¢ naMsimbio AnNS NonyyYeHns OHHCTEA MAMATH
AO0NOSTHUTENBHON MHOpMaLnW.

PucyHok 4.4: Onyuu namsmu

Knasuwn:

BBEPX / BHU3 Bbibop onuwnn.

TEST Bxog B BbIGpaHHYO onuuio.
Mepekntoyatenb PyHKUUN BosBpaT B MeHI0 rmaBHbIX QOYHKLNNA.
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Ml 3123 Hacmpouku

4.3.3 Nata u Bpems

AATH -~ EFEMA

Bbibop gaHHOM onuumy NO3BONSIET NOMb30BATENHO
yCTaHaBnvBaTb TekyllmMe aaTy 1 BpeMs Ha i
npuodope. 12: [

230k 7. 2803

PucyHok 4.5: YcmaHoeka Oamebl U

epeMeHU
Knasuwwun:
TabynaTtop Bbibop obnactn ans BHECEHUSI UBMEHEHUN.
BBEPX / BHU3 BHeceHne nameHeHun B BbibpaHHOW 06n1acTu.
TEST MoaTeepXaeHne HOBbIX YCTAHOBOK U BbIXO[,

Mepekntoyatenb pyHKUMU | Bo3BpaT B MeHIO rMaBHbIX OYHKLNNA.
BHumaHue:
o Ecnu 6atapen nsenekatotcs 6onee 4em Ha 1 MUHYTY, YCTAHOBIEHHbIE BPEMSA U
Aata 6yayT noTepsiHbl.

4.3.4 EanHVLUbI ANWHBI

EAHHHLEL ANHHEI
JTa onuusa No3BONSET Nonb3oBaTento

BblOpaTb eauHULLI ONMHLI 4518 pe3ynbTaToB Lt
N3MepeHU yaerbHOro ConpoTUBIEHNS FL.
rpyHTa (Om-m unm Om-cpyT).

PucyHok 4.6: Bbibop eduHUy, OnuHbI

Knasuwun:
BBEPX / BHUA3 Bbi6op: meTpbl nnn yThbl.
TEST MoaresepxaeHue Bbibopa.

Mepekntoyatenb pyHKUMU | Bo3BpaT B MEHIO rMaBHbIX OYHKLNA.
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Ml 3123 ConpomuersneHue 3a3eMsieHUs

5 U3mepeHusn
5.1 ConpotuBneHue 3asemMneHuns

ConpoTusnieHve 3asemMneHus aBnseTcs ogHUM 13 Hanboree BaXkHbIX NapameTpoB AJis
3aWnTbl OT ygapa anekTpuyeckum TokoM. C NOMOLWBID AaHHOro npubopa MOXHO
onpeaenuTb CONPOTUBMNEHUE MAaBHOMO KOHTYpa 3a3eMfeHusi, CUCTEM MOJSTHME3aLMUThl,
MECTHbIX 3asemniuTenen, yaenbHoe COMpoTMBIiEHME MouBbl (rpyHTa) M 1. O. Bce
n3MepeHna NpoBOAATCS B COOTBETCTBUM cO cTaHgapTom EN 61557-5.

MaBHas QyHKUMA onpeneneHns COnpoTUBMEHUSI 3a3eMNEHUsA OEeNUTCA Ha 4YeTbipe
noayHKUMN:

o MUsmepeHue conpomueneHusi 3aszemneHusi RE no 4-npoeodHoli cxeme —
CTaHOapTHOe W3MepeHne COMpPOTMBIIEHMS 3a3eMSIEHUS C MOMOLLbI  OBYX
n3mepuTenbHbIX 30HAO0B AN 3abMBKX B 3EMITHO.

0 MUsmepeHue  conpomuesieHUss  3a3eMsieHuUss €  noMowbro  deyx
usmepumersibHbIX 30HO08 8 KOMOUHayuu ¢ 0OHUMU MOKO8bIMU Kiewamu —
ANA  U3MEepeHus CONpPOTUBMEHUS 3a3eMieHUs OTAEefNbHbIX  3a3eMNALLMX
9NEKTPOAOB.

0 WUsMmepeHue conpomuesieHUsi 3a3eMJIeHUsl C MOMOWbIO 08yX MOKOB8bIX
Kreweu ©6e3 MCNonb30oBaHWUS M3MEPUTENbHbIX 30HAOB (MeTon peKkoMeHOoBaH
IEC 60364-6 onsa »XunblX 30H), AN M3MEPEHUSI COMPOTUBMNEHUS 3a3EMIIEHUS
OTAEMbHbIX 3a3eMMSOLMX 3NEKTPOOOB.

0 YoenbHoe conpomuesieHue 2pyHma.

CwmoTpuTe rnasy 4.1 Bbibop ¢hyHKUUU AN NONy4YeHNs
MHOPMaLMN O HAa3HAYEeHUU KraBuLL. | A

PucyHok 5.1: ConpomuserneHue

3a3emrieHusi
MapameTpbl ANA N3MepeHUs CONPOTUBIEHUA 3a3eMIeHUs1
TEST KoHdurypaumsa namepenusn [4-nposogHoe RE, ogHu knewu, asoe
Knewemu, p]
Moenern MakcumansHoe conpotusneHnue [BbIKJT, 1 Om ... 5kOm, (2 knewen: 1
bea OM ... 20 Om)]

B nogdyHkuum p:

Pacctosinne mexay 3ongamm [0,1 m ... 30,0 m] unun [1 coyT ... 100

PaccTtogaHue
dyTOB]
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Ml 3123 ConpomuersneHue 3a3eMsieHUs

O6wun nopsaaAoK namepeHuns conpoTuBrieHuUs 3asemMrieHusA

a

0O00Oo

O

Bbibepute coyHkuunio |FaGalllg! ncnonb3ysa nepekstoyaTens QYHKLUUA.

BbibepuTe noadyHKUmMIO 3A3EMJ1EHVIE RE.

Bbibepute 1 yctaHoBUTE 3Ha4YeHe npeaena (onums).

NMoacoeanHuTe n3amepuTenbHble NPOBOAA K BEPXHEN YacTu npubopa.
NMoacoeanHnUTe MamepuTenbHble NPUHAONEXHOCTU K OBBbEKTY M3MepeHun (CM.
pucyHkm 5.2, 5.3, 5.5n 5.7).

Haxmute knasuwy TEST ansa BbINOSTHEHUA N3MEpPEHUs.

CoxpaHuTe pesynbraT Haxxatmem knasuwmn MEM (onums).

511

CraHpapTHOe uamepeHue conpotusrneHusn 3asemneHus (SA3SEMJIEHUE RE)

Cxema coeguHeHun gns CTaHAAPTHOrIo N3MepeHnsa conpoTnBIrieHnA 3a3emMneHnsa

2

KPACHBIA

—
IMPEC

N\

e |l I
S

} >5 Jod

~

PucyHok 5.2: ConpomusrneHue 3a3eMrieHusi, 4-npogodHoe memod u3mMepeHusi

coripomusersieHuUs eria8HO20 KOHMypa 3a3eMrieHus

CHHKRA

IENEHBIA

ES

N\
01)’))’)),’%
w

Re Rpy RE2Y NRE

>5d

" »
L ™

PucyHok 5.3: ConpomusrnieHue 3a3eMiieHus, 4-rnpog8odHoe udmepeHue cornpomuesieHusi

cucmembl MOJTHUe3awumsbl
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Ml 3123 ConpomuersneHue 3a3eMsieHUs

r:2: 090

Foil. Bkl EPdl, 050

b i

PucyHok 5.4: Mpumep pe3ynbmama uaMepeHusi CoOnpomueneHusi 3a3emMieHus

OTtobpaxxkaemble pesynbTathbl:

| S ConpoTtunBneHne 3asemrneHus,

Rp............ ConpoTtmeneHne noTeHuuanbHOro 3oHaa S,

RC..cccc... ConpoTuBneHue TokoBoro 3oHaa H.
MpumeyvaHus:

o Bbicokoe conpoTuBneHve 3oHA4OB S M H MoxeT BnNuATb Ha pesynbraTtbl
namepeHun. B Takom cnydae, otobpaxatTca npegynpexgeHus “Rp” n “Rc’.
Nuankaumsa «CooTtBeTcTBYeT / He coOTBETCTBYET» OTCYTCTBYET.

0 Hanuuve cunbHbIX LIYMOB TOKOB W HanpsbkKeHWn B 3emMie MOryT BNUATb Ha
pesynbtatbl  uamMepeHun. B Takom  cnyyae, npubop  oTobpaxaeTt
npegynpexaeHue “ Jlll'r

0 30HAbl OOMKHbI ObITb PacnonoOXeHbl HA OOCTAaTOMHOM PacCTOSHUM OT OobbekTa
N3MepeHNN.

5.1.2 U3mepeHMe CONpPOTUBNEHUA OTAESNbHbIX 3a3eMIIAKLWUX I3MEeKTPoaoB C

OOAHMMMU TOKOBbIMU KrelwamMn.

[aHHbIM  TUN  n3MepeHun no3BONMSET onpedenaTb COMpoTUBNEHWE 3a3eMileHus
OTAENbHbIX 3a3eMAAIOLLMX INIEKTPOOB B CUCTEMAX 3a3eMSIEHNA.

Cxema coeauHeHUN ONS U3MEPEHUs CONPOTUBIIEHUS OTAENbHbIX 3a3eMNALWMUX
3aneKTpoaos

KpacHMA

>5d

L Ll

PucyHok 5.5: UsamepeHue corpomuerieHusi omoersibHbIX 3a3eMIISIoUUX 351eKmpodos
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r:3. 350

Foil. Bkl EPil,dE0

b i

PucyHok 5.6: lMpumep pe3ynbmamos UaMepeHUsi CoMpomuesieHuUsi omoebHbIX

3a3eMsrwWuxX 31eKmpodos

OTtobpaxaemble pe3ynbTaTbl:
Ros ConpoTuBrieHne n3aMepsaemMoro 3a3emIisioLLEero anekTpoaa,
Rp.ceeeeeeeee. CymMma conpoTUBIIEHU U3MEPUTESbHBIX MOTEHUMarnbHbIX LWYMNoB (S u

RC..coveeee. Cymma conpoTmBrneHui TokoBbix wynos (H u E).

MpumeyvaHus:

Q

51.3

N3meputenbHble Knewm nogknovanmte mexgy 3axumom E u 3emnen, nHave
Oyaet M3MepeHO napanfenbHoe conpoTuBrieHMe Bcex nposopoB (oT RE1 go
RE3).

Mcnonb3ynTe BbICOKOTOYHbIE TOKOBbIE KNEwWwM ONs U3MEPEHUS TOKa YTEYKM
(Hanpumep, METREL A 1018).

B KpynHbIX cucTemax 3a3eMreHuUst U3MEPEHHbIN Krewamu TOK MOXET MMETb
CNMULIKOM HW3KOE 3HayeHue Ans  NONyyYeHUs KOPPEKTHbIX pe3ynbTaToB.
HeobxoaumMo yunTbiBaTb TOYHOCTb MCMOMb3YEMbIX Khewen npu M3MepeHum
ManbIx TokoB. Npubop otobpaxkaeT npeaynpexaeHune “Low Ic” B aTom cny4yae.
Bbicokoe conpoTuBneHne 30HOOB S M H MOXeT BAMSATb Ha pes3ynbTathbl
namepeHnn. B takom cnyyae, otobpaxarTca npeaynpexgeHna “‘Rp” n “Rc’.
Nuankauua «CooTtBeTcTByeT / He cooTBeTCTBYET» NpU 3TOM OTCYTCTBYET.
Hanuune cunbHbIX LWYMOB TOKOB W HanpshKEHWM B 3emMrle MOryT BAMATH Ha
pes3ynbtatel  M3MepeHun. B Takom  cnyyae, npubop  oToGpaxaeT
npegynpexaeHune “ JI""_
30HAObl OOMKHbI ObITb PacnonoXeHbl Ha AOCTAaTOYHOM PacCTOAHUN OT OObekTa
N3MEpPEHNN.

MN3mepeHne conpoTMBNEHUA 3a3eMNIeHUA C MNOMOLWbI ABYX TOKOBbIX
KneLien.

N3mepeHns npeactaBnsaloT coboi MPOCToe M3MEPEHUE COMPOTUMBIEHUSA OTAENbHbIX
3a3eMNALMX SMEKTPOAOB B KPYMHbIX cucTemax 3asemneHus. OcobeHHO Takue
N3MEepEeHUs pPEeKOMEeHOOBaHbl AN MNPUMEHEHUS B XUMbIX 30HaX, rae OoOblYHO He
NpeacTaBnAeTcA BO3MOXHbIM Pa3MeCTUTb M3MEPUTENbHbIE 30HbI.

Cxema coeguMHeHUI AN U3MEPEeHUS CONPOTUBIIEHNSA 3a3eMJIEHUSA C NOMOLbIO 2
KneLuewn.
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3eneHbIA

N 3
*
PucyHok 5.7: IsmepeHue cornpomuerieHusi 3a3eMsIeHUs C MOMOWbI0 2-X Kreuwied.

—

3= i

PucyHok 5.8: lNpumep pe3yrnbmamos uamMepeHuUsi CornpomuesrieHUs1 3a3eMeHUs1 ¢
rnoMouwibro 2-x krneuwed.

Otobpaxaemble pe3ynbTathl:
Rovooeieee ConpoTuBneHne 3asemrneHus.

MpumeyvaHus:
o PacctosiHue mexay knewamm gomkHO 6biTb He MeHee 30 cm.
0 Hanunume cunbHbIX LIYMOB TOKOB WM HAMNpPsSPKEHWA B 3€MII€ MOryT BRUATb Ha
pesynbtatbl  u3mMepeHun. B Takom  cnyyae, npubop  oTobpaxaeT
npegynpexaeHue “ Jlll'r
0 PesynbTaTbl UBMEPEHUN ABNSAIOTCH OYEHb TOYHBLIMU AN COMPOTUBIEHUN MEHee
10 Om. Mpwu BonbLMX 3HAYEHNAX (HECKONBbKO AecaTkoB OM) N3MepUTENbHbBIN TOK
nagaetr OO Heckonbkux MA. HeobxogumMo y4uuTbiBaTb TOYHOCTb M3MEPEHUN
ManbIX TOKOB YTEYKM WU YCTOMYMBOCTb K HuM. [lpnbop oTobpaxaeT
npegynpexaeHue “Low Ic” B aTom crniy4vae.

5.1.4 W3mepeHue yaenbHOro COnpoTUBIIEHUs FPyHTa.

YOoenbHoe COMpoOTMBIEHME TPpyHTa HeobxooumMo wu3mMepaTb Ons  onpegeneHus
XapaKkTepUCTMK TPyHTa M JanbHENWero npaBuibHOrO BbiOOpa napameTpoB CUCTEM
3a3emneHus (rabaputoB, rnybuHbI, KONMMYECTBa W pPacnorfioKeHUss 3a3eMAoLmX
3MEeKTPOaOoB).
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Cxema coeanHeHun ons namepeHuns yaenbHoro cConpoTuBiieHUs rpyHTa.

CHHMIA
KpacHbIA

IeNeHbIA

| s

L §

PucyHok 5.9: amepeHue yOeribHO20 conpomueneHusi 2pyHma.

ﬂopﬂnox n3MepeHusa yaernbHOro conpoTmnBrieHud rpyHTra.

o Bblbepute cdyHKUMIO EA 'i|'|| I/ICI'IOJ'Ib3iFI nepekntoyaTesib PyHKUUN.
Bbibepute noadyHkumio kY13 5171 .
YcTtaHoBUTE paccTosiHue (a) Mexay nsMmeputenbHbIMU 30H4AMWN.

MopncoeanHuTe nameputeribHble nposoaa K BerHeIZ 4yacTtu np|/|6opa.

NMopacoeanHUTe M3mMepuTenbHble NPUHAANEXHOCTU K OOBbEKTY M3MepeHuin (CMm.
pUCYHOK 5.9).

HaxmuTte knasuwy TEST ons BbINONTHEHUSI N3MEPEHMS.
o CoxpaHuTe pesynbTat Haxatvem knasmwn MEM (onums).

000D

O

=AZEMIEHHE ¢ BN

p:250nm

Rt 2. BEL EF: 2. BEN
3= i

PucyHok 5.10: lNpumep pe3yrnibmamos usMmepeHusi yoesibHo20 COrnpomuesieHusi

epyHma.
OTtobpaxxaemble pesynbTathbl:

o J YpaenbHoe conpoTUBMNEHNE TPYHTA,.

Rc.....coo..... ConpoTtuneneHne TokoBbIxX 30HAoB H,E,
Rp.eeiennn. ConpoTueneHne noteHumnanbHbiX 30HA0B S;ES.

o Bbicokoe conpotuBneHne 3oHgoB S, H, ES, E mMoxeT BnuaTb Ha pesynbrar
namepeHnn. B atom cnyyae, oTobpaxatTcs npeaynpexgeHna “Rp” n “Rc’.
NHuaovkauma «CooteeTcTByeT / He coOTBETCTBYET» NPU 3TOM OTCYTCTBYET.
Hannune cunbHbIX LWYMOB TOKOB WM HanNpsKeHWW B 3emne MOryT BfuSTb Ha
pesynbtatbl  uamMepeHun. B Takom  cnyyae, npubop  oTobpaxaeTr

npegynpexaeHue “ JII""_
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5.2 Tok

NaHHas  dyHKUMA npedHasHavyeHa AONst  U3MEPEHUs MNEPEMEHHbIX TOKOB  C
MCMONb30BaHNEM TOKOBbIX KMELLEN (TOKWU YTEYKM, TOKU Harpy3ku, TOKU LLYMOB).

CmoTpute rnasy 4.1 Beibop ¢hyHKUUU AN NosyvYeHns
MHOPMAaLIMKN O HA3HAYEHWM KIaBULLL. | e — e 1 2L

PucyHok 5.11: Tok

MapameTpbl NS U3MepPeHUsl TOKa C UCMOSNb30BaHUEM Krewen

| Mpepen | MakcumanbHbiv Tok [BbIKM, 0,1 MA ... 100 MA]

Cxema nogknoveHusa onsa n3mMepeHunsa TokKa

L1 o0 °

|2 oo

L3 o0 -
N 0—0

e, S

ToK yTeukm j !

Tok Harpyskm -

- - o-le
- L L L ‘ﬂ
'----
-

PucyHok 5.12: lsmepeHue moKo8 ymeyku U Haspy3Ku
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I'Iopn,qox n3MepeHunsa TokKa

o Bbibepute dyHKUMIO E!]EEE“! ncnonb3yda nepekntoyaTesib PYHKUNNA.

o Bbibepute n yctaHoBuTe 3HauyeHue npegena (onuus).
MopkniounTe TOKOBbIE KreLmn K BepxXHen YacTn npubopa.
O6xBaTuTe Knewamm nccrnegyemblin NPOBOAHMK (CM. PUCYHOK 5.12).
Haxmunte knasmwy TEST ana Havyana nsmepeHun.

CHoBa HaxxmuTe knasuwy TEST ans oKoH4YaHUSA N3MEPEHUN.
CoxpaHuTte pesynbTaT HaxaTtnem knasvwm MEM (onuwms).

000D Do

I:D-1 WA

3= i

PucyHok 5.13: lNpumep usmepeHuUsi moka ¢ MoMoWw,bio MOKo8bIX Kreuwel

OTobpaxaeMblin pesynbTarT:

MpumeyaHune:
o [Ona npaBWUMbHOrO CYMTbIBAHUSA pe3ynbTaToB KOIPMUUMEHT Krewlen OOSHKeH
6biTb 1000 :1.
o TokoBble knewy METREL A1018 gaBnsaiwotca Haubonee nogxoaswmmn Ons
ncnonb3oBaHMst C  npubopom  (TOKOBbIM  BbIXod, koadduumeHt 1000:1,
COOTBETCTBYHOLLASA TOYHOCTb A1 TOKOB YTEYKN U Harpy3Kku).
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6 Pabora c namMaTbIO

6.1 CTpyKTypa namsatu

Pe3ynbTtatbl N3amMepeHnin BMecTe CO BCEMU COOTBETCTBYHOLLMMW NapamMeTpamu MoryT
ObITb COXpaHeHbl B NamMsaTu npudopa.

6.2 CTpyKTypa AaHHbIX

MamaTtb npubopa genutcs Ha 3 ypoBHSA, No 199 ayeek kaxabin. Konuyectso
pe3ynbTaToB M3MEPEHMUI, KOTOPbIE MOTYT BbITb COXpaHEHbI B OOHON AYenke, He
OrpaHU4eHo.
Obnactb CTPYKTYpbl AaHHbIX XapakTepusyeT NPUHAONIEXXHOCTb U3MEepPeHusa (Kakow
00bekKT, 3a3emnsatowiasl CUCTemy, 3a3eMnsoLWLMA SNIEMEHT).
B obnactn usmepeHun HaxoguTcs MHGOPMaUMS O TUNE U KONUYECTBE U3MEPEHWUMN,
OTHOCSLLNXCA K BbIOpAHHOMY CTPYKTYPHOMY 3eMeHTY (0OBEKT, CUCTEMA U INIEMEHT).
Takasa cTpykTypa noMmoraeTt obpawiatbecsi C JaHHbIMW NPOCTO N 3PFEKTUBHO.
OCHOBHbIMM MpenMyLLecTBaMM TakoM CUCTEMbI ABNAIOTCS:
o PesynbTaTtbl namepeHun moryT ObiTb YNOpS4OYEHbl U CrPyNnMpOBaHbl B BUAE
CTPYKTYpbl, OTpaxatoLlen cocTaB TUNOBOW CUCTEMbI 3a3EMISTIEHUS.
o Jlerkun npocMoTp NO TUNY CTPYKTYpbl U pe3ynbTara.
o OtyeTbl 006 wu3MepeHusx MoryT ObiTb co3gaHbl ©6e3 M3MeHeHun wnu c
HeboNbLLIMMK N3MEHEHMSIMU NOCNE 3arpy3kn pesynbtatos Ha K.

EH=0E PEZ NI TATOE N

OELEKT s HEl
CMCTEMAR = B@1
ANEMEHT: &a1

Ne: 45
=SA=ZEMNEHHE o<

PucyHok 6.1: Cmpykmypa 0aHHbIX U obriacmb uamepeHul

O6nacTb CTPYKTYpPbl AAaHHbIX
BLIS0E FEZS Nk TATOE MeHto paboTbl C NaMATLHO

O6nacTtb CTPYKTYpbl AAaHHbIX

OCHOBHOW YpOBEHb CTPYKTYpPbI:
OELEKT i ARl o OBBEKT: ums sueiiku 1™ ypoBHs.
o 001: Homep BbibpaHHOro obbekTa.
MoaypoBeHb (YypOBEHb 2) CTPYKTYpPbI:
CHCTEMAR = B@1 0 CUCTEMA: ums syeitku 2 ypoBHs.
o 001: Homep BbIGpaHHOW CUCTEMBI.
MoaypoBeHb (ypoBEHb 3) CTPYKTYpPbI:
ANEMEHT: HA1 o ANEMEHT: nms sverikn 3 ypoBHsi.
o 001: Homep BbIGpaHHOro anemeHTa.

O6nactb namepeHnn

ZAZEMINEHWE =< Tun coxpaHsaeMoro namepeHns B BbIBpaHHOM a4enke.

Net dos Homep  BbiGpaHHOro  pesynbTaTta U/ !’FOJ‘II/I‘-IGCTBO
COXPaHEHHbIX Pe3ynbTaToOB B BbIOPAHHON SYENKe.
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6.3 CoxpaHeHue pe3ynbTaToB U3MEPEeHUN

Mocne BbINOMHEHUS U3MepeHUst pesynbTaTbl U NapaMeTpbl FOTOBbl K COXpaHeHuio (B

obnactn yBegomneHun oTobpaxaeTca  3HaYoK ). Haxas knasuwy MEM,
Nonb3oBaTeNlb MOXET COXPaHUTb pe3ynbTaThl.

CoOXaH|TE Fe='dlbTaThl

# OBEBLEKT s BEl
CMCTEHMA = B@1
ANEMEHT: &Ha1

CeofodHo: 99, T
PucyHok 6.2: MeHo coxpaHeHus uamepeHul

KnaBuwn MeHI0 coXxpaHeHusi u3mepeHuii — obnacTb CTPYKTYpPbl AaHHbIX:

TabynsaTtop Bbi6op anemeHTa syenkn (O6bekT / Cuctema / AnemeHT).
BBEPX / BHA3 Bbibop Homepa s4enkn (o1 1 go 199)

MEM CoxpaHeHune pesynbTaTos B BblOpaHHON siverike 1 Bo3BpaT
B MEHIO U3MEPEHMN.

Mepekntoyatenb ¢dyHKUMK / | Bo3BpaT B MEHIO rMaBHbIX (OYHKUUN.

TEST

MpumeyvaHus:
o [lpubop no3BongeT COXpaHATb pe3ynbTaT B MOCMEAHIO BblIOpaHHY A4erky no
YMOMYaHMIo.
o Ecnu mnamepeHve crnegyet COxXpaHuUTb B Ty Xe SYenKy, 4To M npegbigyliee,
npocTo Haxkmute knasuwy MEM gsaxab!.

6.4 Bbi30B pe3ynbTaToB U3MEpPeHUn

Haxvute knasuwy MEM B MeHI0 rnaBHbIX (YHKUWWA, KOrAa HeT pe3ynbTaTos,
AOCTYMHbIX ANna coxpaHeHus, unu Boidepute MAMATb B meHio HACTPOUKW.

EbZ0E FESH NI TATOEEEE EbZ0E FESH NI TATOEEEE
» OEBEKT i HEl OELEKT i HEdl

B B s e CHCTEMA & A1
s 0000 sHliiaig e

Me: 5 He: 4-5
= mE BB E
PucyHok 6.3: MeHto Bbi3oBa — BbibpaHa PucyHok 6.4: MeHto Bbi3oBa — BbibpaHa
o6nacTb CTPYKTYpbl AAHHbIX obnactb n3amepeHun

Knasuwm MeH0 Bbi30Ba pe3ynbTatoB M3 namaTn (BbibpaHa o6nactb CTPYKTYpbl
AaHHbIX):

Bbi6op anemenTa a4venkn (O6bekT / Cnucrtema
TabynsaTtop /OnemeHT)
Bxoa B obnacTtb namepeHun.
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BBEPX / BHU3 Bbibop Homepa sivenkn (o1 1 go 199)
Mepekntovyatenb ¢yHKuMn /  BosBpaT B MEHIO rNaBHbIX (OYHKLMWNA.

TEST

Knasuwun MeHo BbI30Ba pe3ynbTaToB U3 NaMAaTh (BbibpaHa obnactb nsmepeHun):

BBEPX / BHU3 BbliOOp coxpaHEeHHbIX N3MEPEHUN.
MEM OTtobpaxxaeT pe3ynbTaTbl UIBMEPEHUN.
Mepeknoyatenb  ¢yHKuMn [/ | Bo3BpaTt B MeHIO rnaBHbIX PYHKLMNA.

TEST
M
I:D-1 mA

>TAT
i

PucyHok 6.5: Npumep Bbi3oBa M3 NaMATU pesyrbTaTta U3MepeHui

KnaBumwmn MeHIO Bbi3oBa pes3ynbTaTtoB M3 namaAtM  (oTobpakeHbl pesyrnbTarhl
N3mepeHnn)

BBEPX / BHU3 OTO6p8>K8?T pesynbTaThl N3MEepeHIi, COXpaHeHHbIe B
BbIOpaHHON si4einke

MEM, TEST BosBpat B rmaBHoe MmeHto namatn MEM.
Mepekntoyatenb pyHKUMU | Bo3BpaT B MeHIO rnaBHbIX OYHKLNA.

6.5 YaaneHue coxpaHeHHbIX AaHHbIX

6.5.1 YpoaneHue Bcero coaepXnmMmoro namAaTu

Bbibepute CLEAR ALL MEMORY (O4YUCTKA NMAMATHU) B meHto namsatu MEMORY.
BbicBeTuTCA NpegynpexaeHne (CMm. puc. 6.6).

OHHCTER MAMATH

Bce coxPaHeHHEIS
FESYNLTaTH E949T
Jda neHal

PucyHok 6.6: Oyucmeka ecet namsimu

KnaBuwum MEHIO OYMCTKM NamMsATH

TEST MoaTeBepxaeHwe yganeHnsa Bcero coaepXmmMmoro namsTu.
Mepekntoyarensb BoaBpaT B MeHI0 rnaBHbIX OYHKUNIN Be3 CoOXpaHEHNA N3MEHEHWUI.

byHKUMN
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OWHUMCTHA NAMATH

PucyHok 6.7: lNpouecc ovucmku namsimu

6.5.2 YpaneHue namepeHuin B BbIopaHHOU obnactu

Buibepute YOAJIEHUE PE3YJIbTATOB B meHio MAMATD.

WARNEHHE FEZY Ik TRTOE

PucyHok 6.8: MeHro ydaneHus usmepeHul (ebibpaHa obriacmbs cmpyKkmypbl OaHHbIX)

Knaeuwun MeHto yaaneHus pesynbTtaToB (BblOpaHa 06n1acTb CTPYKTYpbl AaHHbIX):

Bbibop anemeHTa s4enkn (O6bekT / Cuctema /OnemeHT).

TabynsaTtop B y
BoA 06nactn namepeHun.
BBEPX / BHA3 Bbibop Homepa s4enkn (o1 1 ao 199)
Mepekntoyatens BosBpaT B MeHI0 rnaBHbIX OYHKLNNA.
¢byHkumnn /| MEM
TEST BbizoB guanora gnsa NOATBEPXAEHUS  yAaneHus

pesynbTaTta B BbIOpaHHOM A4elke.

KnaBuwwn ananora ons noATBepXaeHns yaaneHus pesyrnbTata B BblOpaHHONM siUelke:

TEST YpaaneHue Bcex pe3ynbTaToB B BblIOpaHHON s4erike.

MEM BoaBpaT B MEHI0 yaaneHus pesynbtatoB 6€3 M3MeHEHUN.
Mepekntoyarenb BosBpaT B MeHI0 rnaBHbIX OYHKLNN B6e3 COXpaHEHNA N3MEHEHWUI.
byHKUMN
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6.5.3 YpaneHue otaenbHbIX U3MEPEHUN

Boibepute YOANNEHUE PE3YJIbTATOB B meHio MAMATD.

YARNEHHE FEZY L TATOE

OEREET s BEl
CHCTEHA =
ANEMEHT: Ha1

PucyHok 6.9: MeHro ydaneHus pe3ynbmamos (8bibpaHa obriacmb usmepeHul)

Knasuwun MeHo yaaneHus pesynbTaToB (BblOpaHa obracTb namepeHui)

TabynaTtop BoaBpaT Kk 0611acTu CTPyKTYpbl AAHHbIX.

BBEPX / BHA3 Bbi6op namepeHus.

TEST OTkpbiTMEe Amanora Ana NoaTBEPXAEHWUSA yaaneHusi BblOpaHHbIX
N3MepEHNI.

Mepekntoyatens BosBpaT B MeHI0 rmaBHbIX PYyHKUUIN 6e3 COXpaHEHUS U3MEHEHUN.

¢dbyHkumnn / MEM

KnaBuwu ananora ons noaTBepXaeHus yaaneHus BbibpaHHoro pesynbtarta(oB)

TEST YpaneHue BbIbpaHHOro pesynbtarta U3MepeHui.

MEM BosepaTt B MEHIO YAaneHns pesynsTaTos — obnactb
n3mepeHnin 6e3 coxpaHeHNs N3MEHEHNIA.

Mepekntoyatenb pyHKUMN | Bo3BpaT B MEHIO rMaBHbIX (OYHKLMWNA.

OELEKT i HEdl OELEKT i HEdl
CHCTEMA & A1 BB EEh
Rl 0 sHligug e
SR > MNz: BAB
HYAARNHTE PEZY ML TATH'Y ZAZEMNEHHE >
PucyHok 6.10: Juarnoe ons PucyHok 6.11: OkpaH nocre ydaneHus
rnoomeepxo0eHusi usmepeHul
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6.6 [llepepayva paHHbIX Ha K

CoxpaHeHHble pe3ynbTaTthl MOryT 6biTb nepenaHsbl Ha MK, CneunanbHas nporpamma Ha
MK aBTOMaTnyeckn onpegenset npmbop 1 No3BONSAET OCYLWECTBASATbL OOMEH AaHHbIMU
mexay npubopom u MK.

Bo3moxkHa peanusauus nHtepdgenca npubopa B dopmate USB nnm RS 232.

Mpnbop aBTOMaTMYECKM BbIOMPAET pPeXMM MNOAKMIOYEHMS, B COOTBETCTBUM C
onpeneneHHbiM nHtepderncom. USB—nHTepdenc nmeet npnopuTer.

MuHUManbHble noaknloyeHNA Kabenei
PS/2-R$232:1K2,4K3,3K5

1 |o
. O
o
-
[}
o [+
PS/2 pna MI 3122 O-WTbipbKOBLIN D «Mama» ana MK

PucyHok 6.12: lNodkntoyeHue 0ns nepedayu 0aHHbix 4epe3d COM — nopm MK

Kak ocywecmernsemcsi nepedaya coXpaHeHHbIX OaHHbIX:

o [llogkntoveHne RS 232: coeguHute COM — nopt lK k pasbemy PS/2 npubopa,
ncnonb3ys nocrnenoBaTesibHbIN COeaNHUTENBHLIN Kabenb PS/2 - RS232;
MoakntoueHne USB: coeamnnte USB pasbem [1K ¢ pasvemom USB npubopa,
ncrnonb3ya USB — kabeneb.

BkntouuTe MK n npnbop.

3anyctute nporpammy Eurolink.

MK n npnbop aBTOMaTUYECKM pacno3HatoT Apyr Apyra.

[Mpnbop roTos K 3arpy3ke gaHHbIx Ha (K.

O

00000

Mporpamma Eurolink - 3T0 nporpammHoe obecneveHne, paboTatowlee B cpege Windows
95/98, Windows NT, Windows 2000, Windows XP, Windows Vista. Npountante cann
README_EuroLink.txt Ha KoMnakT-gucke Ans NonyvYeHns NHCTPYKUMA 06 yCTaHOBKE M
3anycke nporpaMmmbl.

MpumeyaHue:
o USB — gpariBepbl OOmkKHbl 6bITb ycTaHoBNEeHbl Ha K nepea mncnonb3oBaHnem
nHTepgenca USB. Obpatutecb K MHCTpykumm no yctaHoBke USB, koTopas
COAEPXMUTCHA HA YCTAHOBOYHOM KOMMAKT-AMCKE.
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7 O6bcnyxunBaHue

[MoCTOpOHHME nUua He JOonycKkalTcs K Mcnosb3oBaHuio npubopa Ml 3122. BHytpu
npnbopa HeT KOMMOHEHTOB, KOTOPble MMEET MpaBO 3aMeHsITb NOSib30BaTelb, KpoMe
OaTapen Nog KpbILWKOW 3a4HEN NaHENM.

7.1 YucTtka

Kopnyc He TpebyeT cneumanbHOro obcnyxmsaHus. [Ans o4MCTKM NOBEPXHOCTH npubopa
NCNONb3yNTe MSAMKY0 TKaHb, Crerka YBMaXHEHHYK MbIIbHON BOAOW WX CRAMPTOM.
3arem ocTtaBbTe NpnbOP 4O NOMHOMO BbICbIXaHWs Nepen UCrnonb30BaHUEM.

BHumaHue:

0o He wucnonb3ynte XuMOKOCTM Ha OCHOBE OEH3MHa wnuM  yrrneBoAopOOHbIX
coenHeHun!
o He nponunBanTe XnAKoCcTb Ha Npnodop!

7.2 MNepuoanyeckana KanmopoBKa

BaxHo, 4T0ObI M3MepuTenbHbIM NPpMBOp NoaBepranca perynsapHon Kannmbposke, C TEM,
yToObl rapaHTMpoBaTb COONIOAEHME TEXHUYECKMX MNapamMeTpoB, MNPUBEAEHHbIX B
AaHHOM  pykoBoacTBe. Mbl  pekoMeHOyemM  eXerofgHyw  KanumbpoBky. Tonbko
YNOMHOMOYEHHbIN  TEXHUYECKM  MNEepcoHan  MOXET  BbINOMHATb  KannbpoBKy.
Moxanyncrta, cBsXuTecb C Bawwvm nocrtaBwWMKOM AnNs  nonydeHnsa nogpobHom
NHopMaLnu.

7.3 PeMOHT

Ana npoBedeHVA rapaHTUWHONO WMW  OPYroro pemMoHTa CcBskuTecb C  Baluum
NOCTaBLLNKOM.
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8 TexHU4Yeckmne xapaKTepUCTUKU

8.1 ConpoTtuBrneHue 3a3emMneHuns

ConpoTtusneHue, 4-nposogHon metoa (BA3EMJIEHUE RE)

[nana3oH namepeHunn, B cootsetctBum ¢ EN61557 paseH 0,67 Om ... 9999 Om

OuanaszoH wu3mepeHnn R | PaspewseHue (Om) MorpewHocTb
(Om)
8008 18998 8?1 +(3 % OT nokasaHu + 3 emp)
200 ... 1999 1 + 5 % ot nokasaHun
2000 ... 9999 1 + 10 % oT nokazaHWN
MNosiBnsieTca AoNONHMTENbHAsA NOrpPeLLHOCTb CONPOTUBIEHUS 30HAA, €CIN:
Rc makc. nnn Rp Makc. NpeBbIWAeT .......ccvvvvennnnnns +(5 % ot nokazanmm + 10
emp)
RC MAKC ..ot e (4 kOm + 100-R) mnn 50
KOM (He3aBMCUMO OT BENUYNHBI)
Rp MaKC. ......cvvveiiiiiiiiiinnn e (4 kOwm+100-R) wmrm 50 kOm (HesaBucumMO OT
BENNYUHDI)
ABTOMaTU4ECKas NPOBEPKA CONPOTUBMIEHNS 30HOA ... .evveeeeeeensss aa
[ononHuTeneHasa NOrpeLlHoOCTb
npy wyme 3B (50 M) .coeeeeeeeeeeeee +(5 % ot nokazaHunn +10 emp)
ABTOMaTMyeckas NpoBepka LWyMa HANPSKEHNS ............uee... aa
N3mepuTtenbHoe HanpshkeHne cBOBOOHOro pasbema........... 40 Biep. oxa
YacTtoTa U3MepUTESNTbHOTO HANPSKEHUS ...vvnneeeeeeeeeeeeeiennnnn 125y
N3meputenbHbi TOK K3 ................... <20 MA

ConpotuBneHue 3asemMrieHuUs, 4-NMPoBOAHON MeTO4 B KOMOMHauuMum C OO4HUMM
Krnewjamm

OuanazoH wu3mepeHnn R | PaspeweHue (Om) | MorpewHocTb
(Om)
2008 18998 8(1)1 +(3 % oT nokasaHun + 3 emp)
200 ... 1999 1 + 5 % o1 nokasaHui
2000 ... 9999 1 + 10 % OT nokazaHui
MosiBnseTca 4ONONHUTENBHAS NOrPELLIHOCTbL CONPOTUBNEHNSA 30HAA, €CNU:
Rc makc. nnn Rp Makc. NpeBbIWAET ......ovvvvvnnnnnes +(5 % ot nokasaHun + 10
emp)
RC MAKC ...ttt i (4 xOm + 100-R) mnn 50
KOM (He3aBMCMMO OT BEMUYUHBI)
Rp MaKC.......ceeeeeeeeeeiinnnn . (4 kOm+100-R) wunim 50 kOwm (HesaBuMCUMO OT
BENNYMHbI)
ABTOMaTM4ECKasa NPOBEPKA CONPOTUBMIEHNS 30HOA ... ..evveeeeeensss aa
MorpewHoCcTb, 00yCrnoOBrEHHAasA COOTHOLEHNEM.................... 2 % x R/Re*
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[lononHuTenbHas NOorpeLHoCTb

npy wyme 3B (50 L) eeeeeeeeeeeeeeee +(5 % ot nokazaHunn +10 emp)
wym <2 ABOTL) . +(10 % ot nokasaHun +10 emp)
ABTOMaTMyeckas NpoBepkKa WyMa HANPSKEHNS ..........eeeen... aa
[Mopor YyBCTBUTESNbHOCTUN HAMNPSXKEHUS LUYMA............ccceeeee. 1 B (<50 Owm, xyawwn
crny4an)
N3meputenbHoe HanpshkeHne cBO6OOHOro pasbema........... 40 Brep. toxa

YacTtoTa u3MepuTESNIbHOTO HANPSKEHUS ...eunneeeeeeeeeeeeeennnnnen 125 Ty
N3ameputenbHbin TOK K3 ................... <20 mMA

MHankauma HU3Koro Toka B Knewjax.. aa

NHOMKaLMA TOKa LYMA .......eveveeennnees aa

Heobxoaumo yunTbiBaTb JONONHUTENBHYIO NOMPELLHOCTb KNELLEn.

* Re - conpoTuBneHne 3asemMneHunst Bcen 3a3eMnstoLen CUCTEMbI

ConpoTtuBneHue 3aseMreHns, MeTo 4 ABYX Krnelieun

Avana3oH namepeHun R (Om) | Paspewenune (Om) | MorpewHoCcTb *

0,00...19,9 0,01 + (10 % ot nokazaxun + 10 emp)
20,0 ... 30,0 0,1 + (20 % oT nokasaHun)
30,1...99,9 0,1 (30 % oT nokazaHun)

* PacctosHne mexay namepurtensHbiMu knewamm >30 cm.

[ononHutensHaqa norpeLwHoCTb

npy wyme 3A/50Muymn10m........... +(10 % ot nokasaHun)
YacTtoTa U3MepUTESNTIbHOTO HANPSKEHUS ..evveneeeeeeeeeeeeeeennnnnnn 125y
NHAMKALMA TOKA LUYMA .....evvveeveeineennn e aa

MHankauma HU3KOro Toka B Knewjax.. ...aa
HeobxoamMmMo yunTbiBaTb AOMNOMHUTENBHYIO MOMPELLHOCTL KNELLEeN.

YpenbHoe conpoTUBIiIeHUE rPyHTa

Hvana3oH nsmepexum p (Om-m)

Paspewexue (Om-m)

MorpewHoOCTb

0,0...999

0,1

PaccuntbiBaemoe 3HaveHve,

100 ... 999 1 ncxoas 13 NorpeLlHocTum

1,00k ... 9,99 k 0,01k n3MepeHns ConpoTUBIIEHNA

10,0k ... 99,9 K 0,1k 3a3emrneHns 4-x NPOBOAHbIM

>100 Kk 1K METO0M

AvanasoH u3smepeHun R (Om- | PaspewseHune (Om-cpyT) | MorpewHocTb

yT)

0,0...99,9 0,1 PaccuntbiBaemoe

100 ... 999 1 3Ha4eHune, ucxoas m3

1,00k ... 9,99 k 0,01« MOrpeLLUHOCTN N3MepeHns

10,0k ... 99,9k 0,1k COMPOTUBINEHUS

>100 Kk 1K 3a3emMnenmns 4-x
NPOBOAHBLIM METOAOM

MeTona BeHepa ocHOBaH Ha crieytoLlemM paBeHCTBE (MPU paBHbIX PACCTOAHUAX MeXay

N3MepUTENbHLIMU 30HAAMN):
p=2makR,
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rae a — paccTosiHue Mexay 30HOaMu;

R — conpoTtuBneHve 3asemneHnsi, uamepeHHoe 4-npoBoAHbIM METOAOM.
[lononHutenbHas NOrpeLHoCcTb:
CMm. 4-npoBOAHOM METOA U3MEPEHNSI CONPOTUBIIEHNS 3a3EMITEHNS.

8.2 UctnHHOE cpeaHeKBagpatTn4yeckoe 3Ha4eHue Curbl TOKa.

[dnana3oH namepeHnmn Pa3speLueHune MorpewHoOCTb

0,0 MA ... 99,9 MA 0,1 MA

100 MA ... 999 MA 1 MA (3 % oT nokasaHu + 3 emp)
1,00 A ... 19,99 A 0,01 A

BxogHoe conpoTtmBneHue ................. 100 Om

Makc. BXOOHOM TOK .....cccvuneeenneenannnnn, 30 MA (=30 A npu Koadbd. TOKOBBIX KneLien
1000:1)

[MPUHUMN UBMEPEHUN ... TOKOBbIe Knewu, koadppuumneHT 1000:1
HomMmuHanbHasa 4acToTa......ccceeuveenee... 40Ty ... 500 Iy

Heobxoanmo YYUTbIBATb OONOJTHUTESIbHYIO NOrpeLllHOCTb Knewien.
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8.3 OGwme xapaKkTepucTUKM

HaI'IpFI)KeHI/Ie NMCTOYHMKA NUTaHUA...

AA)

PaboTa .....cccoeeeeeiiiiiiiieee e,
HanpsibkeHune Ha Bxoge 3Y..............
ToK HaABXOAE 3Y ..vveeieeieeeeeieeee,
Tok 3apaga 6atapeu.......................
Kateropus nepeHanpspkeHus..........
Knacec 3alNTbl c...ceeeeeeieeeeeeeieeeae
CteneHb 3arpsi3HEHUS ....................
CTeneHb 3alUNTB...ccuneeeneeeneeeieennnnes

G 01 -

FabapuTbl (LU X B X T).ccceveeeeeereeeen.
BeC

PekomeHOOBaHHbIE yCcrnoBu4d

TemnepaTypHbIi gManasoH ............
[lmanasoH BNaXHOCTHU.....................

Ycnosust paboTbl

HdnanasoH pabouymx Temneparyp.....
Makc. oTHOCUTENbHAas BNAXHOCTb....

YcnoBus XpaHeHus

TemnepaTypHbIN OManasoH ............
Makc. oTHOCUTENbHas BMAXHOCTb....

CkopocTb Nepeaayn aaHHbIX

RS 232 ..o

9 Brocrroka (6x1.5 B 6aTapen mnu akkymynsitopos, Tun

ctaHgapTHo 20 4yacos

12B+£10 %

400 mA makc.

250 MA (C BHYTpPEHHeN perynmpoBKon)
50 B KAT IV

ABOWHAas nsonaymsa

128 x 64 TOYEeK MaTPUYHbIN 3KPaH C NOACBETKOM

14 cm x 8 cm x 23 c™m
0,85 kr, 6e3 6aTapen

+10°C ... +30 °C
40% ... 70 %

-10°C ... 440 °C
95 % (0°C ... 40 °C), 6e3 koHaeHcaTa

-10°C ... +70 °C
90 % (-10°C ... +40 °C)
80 % (40°C ... 60 °C)

115200 kBut/cek
256000 kbut/cek

[lononHuTenbHas NOrpewwHoCTb NpU aKCNyaTaumMm npnubopa B YCrOBUSIX OKpY»KatoLLEen
cpedbl, OTMMYHBLIX OT pekoMeHayemblx, coctaenseT 1% + 1 eavHuua Mnaawero
3Havalllero paspsiia uHgukaTopa npubopa, ecnv He ykasaHo MHoe.
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A lMpunoxeHune A
NMpuHapgnexHocTn ANA onpeneneHHbIX
U3MepeHnn

B Tabnuue, npuBedeHHOM HWXKe, NpeacTtaBfieHbl CTaHA4APTHbIE WM AOMNOMHUTENbHbIE
NpUHaLNEeXXHOCTN, Heobxoanmble Ans cneununyecknx namepeHnin. NpruHaanexHocTu.
OTMEYeHHble KakK onuuu, MOryT BXOAUTb CTaHAAPTHO B HEKOTOpble KOMMMEKTbl
noctasBku. lNoxanyncra, O3HAaKOMbTECb CO CMMCKOM CTaHOAPTHbIX MPUHALNEXHOCTEN
Bawero komnnekra, 4ONOSTHUTENBHYIO MHOPMaLMIO CnpalunBanTe y NocTasBLUmKa.

DYHKUMUSA MpuHagnexHocTtn (Koabl Ans AonNonMHUTENbLHOro 3aKkasa
A...., S...)

ConpoTusrieHve 0 4-npoBOAHbLIN KOMMNEKT ANA N3MepeHnst

3a3emnenunsd, RE CONpPOTMBNEHUS 3a3emMneHnd, 20m

0 4-NpOBOAHbLIN KOMMMNEKT ANSA N3MepEHNs
conpotmBneHuns 3asemnenus, 50m (S 2041)

ConpoTtuneneHune 0 4-npoBOAHbLIN KOMMMNEKT A4Sl U3MEepPEeHUs

3a3emnenunsd, 1 knewm CONpPOTMBNEHUS 3a3emMneHnd, 20m

0 4-npOBOAHbLIA KOMMNIIEKT ANSA U3MeEPEHNs
conpoTmBneHus 3asemMmnenus, 50m (S 2041)

o ToKoBble Knewmn ans gmanasoHa ManbiX TOKOB, TOKOB
yteukm (A 1018)

ConpoTtuneneHune o KomnnekTt coeguMHuUTenbHbIX NPOBOAOB, 2 M, 4 WT. (S

3a3eMrieHuns, 2 knewlen 2009)

o TokoBble Knewy ansa ananasoHa MarnblX TOKOB, TOKOB
yTteukm (A 1018)

o Tokosble krewwm (A 1019)

YpenbHoe O 4-npoBOAHbIN KOMMNEKT AN U3MEPEHUS

COMPOTUBIIEHNE TPYHTA CONPOTMBNEHUS 3a3eMneHnsd, 20m

O 4-npoBOLHbIN KOMMNEKT 4SS U3MEPEHUS
conpoTtusnenns 3asemnenuns, 50m (S 2041)

Tok o Komnnekt coeguMHuUTenNbHbIX NPOBOAOB, 2 M, 4 WrT. (S
2009)

o TokoBble Knewm ang agnanasoHa MasbiX TOKOB, TOKOB
yTeukm (A 1018)

o Tokosble krewwm (A 1019)
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