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1 BBeaeHue

Umndposoit usmeputens MPI-508 npegHasHavyeH gnsa UsMepeHma NapameTpoB NETAIN KOPOTKOrO
3aMblKaHMsA, NapameTpoB BblkAtoYaTenen Y30, conpoTuBaeHna U30NALMU, USMEPEHUA NEPEMEHHOTO
HaNpPAXEHWUA, TOKA, MOLLHOCTU, COS (9, YaCTOTbl, MaJibIX CONPOTUBAEHUA HU3KMM HAMNPAXKEHUEM, A TaKKe
— ANA NPOBEPKM NOCNEeA0BATENBHOCTU YepesoBaHNa ¢as.

®PyHKUMOHaNbHbIe BO3MOXKHOCTK MPI-508:
U3mepeHusa napamempos nemsu KOpomKo20 3aMbIKAHUA:

e M3mepeHue noaHOro conpoTmsaeHna Tokom nopaaka 23 A npm 230 B, makcumym 44 A npun 440
B (Rorp = 10 Om)

e BO3MOXXHOCTb U3MEpeHMA B 3aMKHyTOM uenu ¢asa-dasa, pasa-Hynb, hpasa-3aWmTHbIN
NPOBOAHMK

e  ABTOMAaTMYECKUI pacyeT TOKa KOPOTKOro 3aMblKaHUA

e PacnosHaBaHue $ha3HOro nam mexaydasHoro HanpaXeHUA Npu pacyeTe TOKA KOPOTKOTO
3aMblKaHUA

e lI3mepeHusa B ceTax ¢ HanpsaxxeHmnem: 115/200 B, 220/380 B 1 230/400 B c yactoTom 45...65 Iy,
(rpaHnua nsmepexuit: 100...440 B)

e Bbibop HOMUHaNbHOro HanpsaxeHua 115/200, 220/380 wan 230/400 B

e lI3mepeHune NOAHOro CONPOTUBAEHMA NETIN KOPOTKOrO 3amblKaHUA 6e3 cpabaTbiBaHMA
BbikAtouaTenen Y30 c paspeweHnem go 0,01 Om, B uenax, 3awmiaembix BbikatovaTenamm Y30

M3M€p6HU€ HAnpAaxXceHuUA rnepemeHHo20 moka

e bbICTpadA npoBepKa NPaBMUAbHOCTU NOAKIOYEHUA 3aWMTHOro nposoa PE npn nomolum
I1EKTPOOa NPUKOCHOBEHNA

lposepka sbikaoyameneli Y30 muna AC, A:

o  ®yHKUMA aBTOMATMYECKOTO M3MEPEHMA NAapaMeTPOB BbiKAtoYaTenen Y30

e Bupg reHepupyemoro ToKa BbibMpaeTcs Nnosib3oBaTesIeM: CUHYCOMAaNbHbINM (CTapT C cermeHTa
HapacTaHUsa uan ybbiBaHWA), OAHONOAAPHBIN NYbCUPYIOLLNIA (NONOKUTENBHBIA UK
oTpuLaTeNIbHbIN), 04HONONAPHbIV NYNbCUPYIOLWMIA C COCTaBAAIOWEN NOCTOAHHOIO TOKa
(nonoskutenbHol unmn oTprLLaTENIbHON)

o  U3mepeHnAa 0bblYHbIX U CENEKTUBHbIX BbIKAOYATENEN C HOMUHANBHbIMU AnddepeHUnanbHbIMK
Tokamu 10, 30, 100, 300, 500 1 1000 mA

e M3mepeHune TOKa OTK/IIOYEHUA BbIK/IOYATEIA HAaPaCTaloWMM TOKOM

e UN3mepeHune BpemeHU OTKAOHEHUA BblKkAtoYaTena npm Tokax 0,5 lan, 1lan, 2lan ¥ Sla,

e M3mepeHune HanpAXKeHNA NPUKOCHOBEHMA

e  BO3MOXXHOCTb U3MEPEHUSA HaNPAXKEHNA NPUKOCHOBEHUA U CONPOTUBIEHUA 3a3eM/IeHMA be3
OTK/IIOYEHMA BbIKAOYaTeNa

e bbicTpaa npoBepKa NPaBMAbHOCTU NOAKAOYEHUA 3aWMUTHOTO Nposoaa PE npu nomolum
3/1eKTPOoAa NPUKOCHOBEHMA

e Bo3MOXXHOCTb BbibOpa Nopora cpabaTtbiBaHMA 3aLWMTbI Nepes, NPeBblleHNneM A0MYCTUMOTo
HanpAXeHUs Ha ypoBHsAX 25 1 50 B, a A4NnA ceNeKTUBHbIX BblKAtoYaTenel — 4onoaHuTenbHo 12,5
B



e BoO3MOXHOCTb O4HOBPEMEHHOIO n3mepeHnAa Ianta
U3smepeHue conpomusneHus U3oaayuu:

e  Tpu nameputenbHbix HanpaxeHua: 250, 500 n 1000 B

e lIzamepeHune conpoTusaeHuna nsonaumm 4o 3 rom

e CamocToaTenbHas paspAgKa EMKOCTU N3MePSAEMOro 06beKTa NO OKOHYaHMM U3MEPEHUA
COMNPOTUBAEHUA N30ALUN

e  AKycCTMYecKoe 0603HauYeHne NATUCEKYHAHbIX MHTEPBAIOB BpeMEHM, ynpoLatowee GpuKcaLmto
XapaKTepUCTUK BPEMEHU NpU U3MepeHU CONPOTUBAEHNA N301ALUN

e ABTOMATUYECKOE M3MEpPEHME BCEX COMPOTMBAEHUN B Kabensx 3, 4, 5-Tn }KUAbHbIX C
MUCNONb30BaHUEM CreLnanbHOro agantepa

U3smepeHue conpomusneHus HU3KUM HArpaXeHUem:

e lI3mepeHune conpoTUBIEHNS MasibiM TOKOM CO 3BYKOBOW CUTHanu3aLmen
o M3mepeHune LeNoCTHOCTM 3aWMTHOro Nposoga Tokom 200 mA B ABYyX HanpaBAeHUAX

M3M€p6HU€ u peacucmpauyusa rnepemMeHHo20 moKa u HarnpAaixeHuAa, Yyacmomel, MowHocmu nosnHod,
aKmueHouU u pe(JKmUSHOU, a makKkxce cos @

e [lpoBepKa NocnenoBaTe/IbHOCTN YepeaoBaHMA pa3
lpoyue:

e ABTOMAaTUYECKMI BbIOOP AManasoHa U3MEpPEeHUs

e [lamATb pesynbTaToB n3mepeHuns (990 ayeek) c BO3MOMKHOCTbIO UX Nepeaaun Ha MK yepes nopt
RS-232

e [lononHuTenbHaa namATb pernctpaTopa 10000 pe3ynbTaToB U3MEpPEHUA

e ABTOMATMYECKas 3anunCb pPe3y/ibTaToB U3MEPEHMA B NaMATb

e bonbloO YeTKMN AUcnaei ¢ NoACBETKOMN

o  MOHUTOPUHT COCTOAHMA 3apALa /IEMEHTOB NUTAHNA UK BaTapen aKKYMyIATOPOB

e CamocToATeNibHOe OTKAoYeHne npu besgeiicteum npubopa (AUTO-OFF)

e  JproHomM4YHoe obcnyXuBaHMe

e  BO3MOXHOCTb NUTAHUA U3MEPUTENA OT aKKYMYAATOPOB

[na Toro utobbl rapaHTMpPOBaTb NPaBMALHYIO paboTy Npubopa M Tpebyemyto TOYHOCTb Pe3y/1bTaToB
n3MepeHuii Heobxoanmo cobntoaaTb creaytolme peKoMmeHaaunu:

BHUMAHMUE
MpoussoguTenn octaBaAeT 3a coboii NpaBo BHECEHUA U3MEHEHUI1 BO BHELUHUIN BUA, a TaK}Ke
TEeXHUYECKUE XapaKTepucTuKu npubopa

[nsa Toro ytobbI rapaHTMpPOBaTb NPaBU/LHYIO PaboTy Npubopa 1 Tpebyemyto TOYHOCTb Pe3y/IbTaToB
n3mepeHuii, HeobxoaMmo cobntoaaTh Creayrolme PeKOMEHAALNM:

BHUMAHMUE A
MNepea paboToii c Usmeputenem Heob6xoaMMO U3yunTb AaHHoe PyKoBoAaCTBO, TWaTenbHOo cobnogatb
npasuna 3awWmTbl, a TaKKe pekomeHgauum Npoussogurens.




MpumeHeHe Npubopa, HecooTBETCTBYOWEE YKasaHnAM Mpon3BoanTENS, MOXKET 6bITb MPUYMHOM

NONOMKM Nprbopa M UCTOYHUKOM CEePbE3HOM onacHocTu ana Monb3osaTtens.

an60p AO/1XKeEH 06CIIY)KVIBaTbCF| TONbKO KBaIIM(I)VILI,MpOBaHHbIM nepcoHasom, O3HaKOM/IEHHbIM C
I'IpanmaN\M TEXHUKU 6630I'IaCHOCTM;

Henb3Aa ncnonb3osaTb:

e [loBpexAaeHHbI U HEUCNPABHbIN MONHOCTBIO UK YaCTUYHO U3MEPUTENb;

e [lpoBoAa 1 30HAbI C NOBPEXAEHHOM U30AALMEN;

e lI3mepuTesnb, KOTOPbIN 40T XPAHWIICA B YCIOBUAX, HECOOTBETCTBYIOLLMX TEXHUYECKMM
XapaKTepucTMKam (Hanpmumep, NPy NOBbILEHHOW BNAXKHOCTK).

PeMOHT namepuTensa A0NXKeH OCyLWEeCTBAATLCA TObKO NpeAcTaBUTeNAMU aBTopu3oBaHHOro CepBUCHOrO
LeHTpa.

MNepen Havanom M3Mep6HVIr;I Y6e,CI,MTer, YTO NPOBOAHUKN NOAKNIHOYEHDbI K COOTBETCTBYOWMM pa3beMam
nameputena.

3anpeLaeTca No/b30BaTbCA U3MEPUTENEM C HEHAAEMKHO 3aKPbITbIM AN OTKPbITbIM KOHTEMHEPOM AR
3/1IEMEHTOB NUTAHUA, a TaKMKe OCYLLECTBAATL NUTAHME U3MePUTENA OT Nt0BbIX APYTrMX UCTOYHUKOB,
KPOME yKa3aHHbIX B HACTOALLLEM PYKOBOACTBE.

Bxo4bl U3MepuTena OCHaLLEHbl 3/1IEKTPOHHOM 3aLMTON OT neperpysok Ao 276 B B TeyeHue 30 cekyHA,.

CumBoabl, OTO6paXKeHHble Ha npubope:

O Knasuiua ana skaodeHus (ON) un sbiknoveHusa (OFF) nutaHua nsmeputens.

VAN

npasBuna 3awWmThbl, a TaKKe peKkomeHaaumu N3rotoeutensa.

Mepen paboToli ¢ npnbopom HeobxoANMMO M3y4nTb AaHHOe PykoBOACTBO, TLWaTeIbHO cob604aThb

C € 3HaK coOTBETCTBMA CTaHAapTam EBpOI'IEﬁCKOFO COHo3a.
— N3meputens, HpEAHa3HaHeHHbIﬁ ONA yTunmsauum, cnegyet nepegatsb Mpounssoautento. B

Chy4yae CaMOCTOATENbHOM yTunnsauyuun ee cneayet nponssoanTb B COOTBETCTBUMK C LI,E[/JICTBVIOLLI,VIMVI
npaBoBbIMU HOpPpMaMU.

Pe;
Jeknapauma o cooTBeTcTBUKN. M3mepuTeb COOTBETCTBYET CTaHAapTam Poccuiickomn
depepaunn.

@CBMAeTeanTBO 06 yTBEPXKAEHMM TUMNA. M3mepuTenb BHeCeH B [0CyAapCTBEHHbIN peecTp cpeacTs

/N\>240V .
- B an60pe npeaycMoTpeHa 3alnTa BHYTPEHHUX LUeNnen OT NnonagaHnAa HanpAaXXeHuna ot

300-440 B npoaonKuTenbHocTbio He bonee 30 cek (cornacHo EN61557-10)



CAT 1300V  MapkupoBka Ha obopyaosaHuum CAT Il 300V o3HayaeT, 4TO OHO UCMO/b3YeTCA B CeTAX
HanpsxeHnem go 300 B, oTHocuTCA K Il KaTeropnn moHTaxKa.

2 IloaroroBka M3MepuUTeJIA K padoTe

Mepea HauyaIOM NPOBEAEHUA U3MEPEHUIA:

e Y6eanTbcs, UTO COCTOAHME BaTapemn No3BOAMUT MX NPOBECTY;
e [poBEpUTb, HE MOBPEXAEHDI 1N KOPIYC U3MEPUTENA U U30NALMA U3MEPUTENbHbBIX NPOBOOB.

BHUMAHUE
MoaKnoueHne HECOOTBETCTBYIOLLUX UM NOBPEXKAEHHbBIX NPOBOAOB rPO3UT NOPaXKeHMeM ONacHbIM
TOKOM.

BHUMAHUE
Ecnam gucnneit TpyaHO unTaem, cnegyeT HaxKaTb KaBuwy " a notom knasuwammn > n &
BbICTAaBUTb HY}XHbl1 YPOBEHb KOHTPACTHOCTM.

3 KiaBuaTtypa ¥ Juciien

3.1 PasmemeHue pa3beMOB M KJIaBUII

@nel“

MPI-508

(e

CATILL 300V L

PasmeLlyeHne pasbemoB M Knasuw nameputens MPI-508 (nuuesas naHenb).

3.1.1 Pa3bembl

BHUMAHMUE

N3meputenb MPI-508 npeaHasHaueH gaa paboTbl NPy HOMUHaNbHbIX PasHbIX HanpaXeHuax 115 B,
220 B 1 230 B 1 mexxdasHbix HanpsaxxeHuax 200 B, 380 B n 400 B. NMogkaoueHne HanpsaXXeHus,
BbIXOAALLEro 3a A0NYCTUMbIE FPaHULLbl, MOXKET NPUBECTU K NOSIOMKE U3MepUTens.

rnaBHbIA U3MEPUTENDbHDINM pasbem




e Pasbem AnsA NOAKNHOYEHUA N3MEePUTEbHBIX MPOBOAOB BO BPeMs 3amepa NoJIHOro
COMPOTUBNAEHUA METAN KOPOTKOro 3amblKaHusA, BbikAtoyaTenen Y30, conpotusneHma
3a3eM/IeHNi, 3amepa CONPOTUBNEHNA HU3KUM HaNpsaXeHUem 1 NpoBepKe NocneaoBaTe/IbHOCTH
$as, a TaKkKe U3MEPEHUA HanpaXKeHus.

@ pa3bvem NnoAKNHYEeHUA KﬂEI.I.I,Eﬁ U ynpasaeHna mogynem mimepeHuma conpotTussieHnA
n3onAUunUn MHOroXu/ibHbix nposoaos

L Pasbem ana nogkntoveHnA Kneu.l,eﬁ npu perncTpaunm Toka nam nposoda ynpasneHna moayniem
namepeHna conpoTmeaieHna MHOIoXmabHbIX NPOBOJOB.

@ M3MepuTeNbHbIN pasbem Riso.
e Bbixog TpaHchopMaTOpa BbICOKOTO HaNpAXKEHMA A5 USMEPEHUIA CONPOTUBNEHUA U30NALNMN.
E M3MepuTeNbHbIN pasbem Rso.
e Pasbem noaknoveHMA HyJ1€BOTO NPOBOAA MPU U3MEPEHUN COMPOTUBIEHUA N30ALUMN.
]E pasbem uHtepdeiica USB
e [lopT Ansa nogKknoveHns kabena nocnegosaTtensHoro nHtepdeiica (USB).
]E 3/1eKTPOA, NPUKOCHOBEHUA

o  KoHTaKT ana NPoOBepPKM NPaBUAbHOCTM NoAKNoYeHnA nposoaa PE.

KnaBulia

e  BkloyeHue/BbIKNOYEHME NUTaHUA U3MepPUTENA.
NOBOPOTHbINM NepeKkaloUYaTe/b PEXXMMOB U3MepeHus

®  Z, pgrep — BMEPEHME MOSIHOTO CONMPOTUBAEHMA NETAM KOPOTKOIO 3aMblKaHMA B LLENAX,
OCHaLLEeHHbIX BblkAtoYaTenamu guddepeHumanbHoro Toka Tmna Y30 6e3 nx cpabatbiBaHuA

e 7, i Uin — M3MepeHMe HanpaXeHWa 1 NOIHOTO CONPOTUBAEHUA NETIN KOPOTKOTO
3aMblKaHusA B Lenu ¢asa — ¢pasa, dpasa- Hy/b

o Z, pe Uppe — M3MeEpPEHMEe HanpAXKeHNA U MNOJIHOFO CONPOTUBAEHUA NETAN KOPOTKOTO 3aMblKaHMWA B
uenu ¢asa — 3aWMTHbIM NPOBOAHUK

e AUTO — aBTOMaTU4YECKOE M3MepeHne NapameTpoB BblkatoyaTenen Y30

o |, - M3MepeHMe TOKa OTK/IOYEHUSA BblKAtoyaTenel Y30

e t, I L —u3mepeHne BpemMeHn OTKIOUEHNA BbiKAtoYaTenen Y30

. @ — MPOCMOTP NaMATY;

e Risp — M3MepeHUne CoONPoOTUBIEHUA U30ALUN

e U, I, SLOG — n3amepeHune HanpsKeHUs 1 NepemeHHOro ToKa, akTMBHOW, PeaKTUBHOM U NOSHOM
MOLLHOCTU, YacTOTbl CETU

)

%" _ npoBepka nocneoBaTeNbHOCTM YepesoBaHMA das3

e R*)+200mA- N3mepeHue LEeNIOCTHOCTU Lenun 1 NPoBepPKa NepexoiHbiX CONPOTUBAEHNIA
(meTannocssasb)



@ KNaBulla

e 3anycKk usamepeHun

S

Knasuin <>

° I'pynna K/aBul HaBurauumn
O <> 5 @ - Bbl60p onuun No BeEPTUKAIN, USMEHEHNE BEJTMYNHDBI NAapaMeTpPa

o © , @ - BbIGOp ONUUM NO rOPU30HTAIN

KnaBulla

e noaTBepXKAeHue BbiIbpaHHOM onumm
® 0C/ie OKOHYaHMA N3MEPEHUA COXPAaHEHME pe3yibTaTa B NaMATb
® B peXMMe 3aNncK B NamsATb — 3aMNnCb Pe3y/ibTaTa U3MEPEHUA B BbIDPAHHYIO SUENKY

KnaBuila @

e MeHto npubopa:

i

perysiMpoBKa KOHTPACTHOCTU Aucnies
3aMycK pexkuma nepegayv AaHHbIX

YyCTaHOBKa MapameTpOB U3MEPEHUNA 1 0TOBparKeHNa pesynbTaTos
YCTaHOBKa AaTbl U BpeMeHw

BbIOOp A3bIKa

NPoABUHYTbIE GYHKLUN

o O O O O O

nHdopmauua ob M3rotosmTene n nporpamme

ESC
KnasuLwa

e  BbIX0oZ4 U3 GyHKUUN
e BO3BpalLEHMe K Npeablaylemy SKpaHy

Knasuwa

® BKI'IIOLIeHMe/BbIK}'HOHEHMe noAacBETKU rpad)mquKoro ancnnesa.

G

CBETOBOM MHOWKATOP
e [lpouecc 3apAaKN akKymyiaTopos
3.2 TI'pad¢uyeckuit gucniein (LCD)

3.2.1 OTo6paxkaeMble CUMBOJIbI

' ~
=t npeBbieHNe J0NyCTMMOM TeMNepaTypbl BHYTPU M3MepUTens (3HaK NoKasbiBaeTcs
Ha mecTe Haanucu «TOTOBOY»);

10



E - COCTOAHME 3apAaa 31EMEHTOB NUTAHWUA,

[S]

Bat?t _ 6 .
HeobXxoAMMOCTb 3aMeHbl 9/1eMeHTOB NNTaHWUA,

&]

. 3anucb pPes3yibTaToB U3MEPEHMIN B NaMATb;

\s - cMHYCOMAANbHBIN TOK € $pa30li NONOMKUTENBHOTO NOAYNEPUOa;

V" - cMHyCcOMaanbHbIN TOK ¢ $a30ii OTPMLATENLHOTO NOAYNEepUoa;

—/\_ - TOK NOCTOAHHO NY/JbCUPYIOLWMIA C NONIOKUTENBHOM NoAsipM3aLmnen;

~V~ - TOK MOCTOAHHO MNY/IbCUPYIOWMIA C OTPULATENIbHOW NOoASpU3aLmen;

R @ [’ B B [E]

nonapusauuen;

@ “V™ - TOK NOCTOAHHO NY/IbCUPYIOLMIA C NOCTOAHHOM COCTaBAAIOLLEN U OTPULATENBHOM
nonapusauuen;

- CBETOAMOA KOHTPOIA 3aPAAKUN NMaKETA aKKYMY/IATOPOB.

3.2.2 Oro6pakeHre HHPOPMALUHU HA AUCILIEE

Mpumep TOro, Kak BbIrNAAMT MHGOPMaLMA NPU OTOBPasKeHMM BCeX Pe3yNbTaToB M TONbKO MaBHOMo
pesynbTaTta, Uan rnpu 3anncu pesynbLTaTos B NamaTb U MPOCMOTPE NAMATU, MOXKHO BUAETb Ha PUCYHKax
HUXKe

YT106bl 0TO6PA3UTL CTPOKY BbIGOPA NAaPaMeTPOB U peXMMa MU3MepeHun, HeobXo4MMO HaKaTb OAHY U3
KnasuiL . AKTUBHbIM (NOACBEYEHHbIM) BHaYaie ABNAETCA NepBoe cnesa none.

M3meHeHne nonAa Bbl60pa OCyLWecTBnAeTCcA Knasnwamm @ n C a USMEHEHWNE NapaMeTpa Unn
pexXnma namepeHuAa - Knasmlamm : C .B p,aHHbIVI MOMEHT BpeMeHUN aKTUBHbIM MOXKET 6bITb

START o
TONbKO OA4HO noae. Ha)kaTue Knasuwu raCuT TMHEUKY Bbl60pa.

CBefeHMA O COCTOAHUM FTOTOBHOCTM M3MEPUTENA K 3aMepam — CMOTPU B ONUCAHUAX OTAE/bHbIX
byHKUMR.

WHdopmMaunoHHas crpenka o6

[IONOAHUTENLHBIE AaHHbIE aKTUBHOM rone nepeMeHs! pexuma

0 U3MepsieMbIX NapaMeTpax
U3MEHSIEMbIX NPY aKTUBHOM none

AevicTeyouee
SEEIMY HanpsxeHue CHUMBON aKTMBHOCTY 31eKTpoAa
Y YacToTa ceTu NPUKOCHOBEHNSA
DyHKUMA Tekyuwee spems

n3MepeHus el CocTosHue 3NeMEHTOB

WHdopmaums " nuTaHus

O COCTOAHWM
FOTOBHOCTH
K U3MepeHMnio

WHdbopmaums
o pesynsTate
n3MepeHusa Y30

"~ lononHuTEnbHBIA
pesynsTaT
MaMepeHns

FnasHsiii —
pesynbTat

Monoca Bbi6opa NapaMeTpPos U pexiMa UsMepeHus

OTobparkeHre MHbOpPMaL MU Ha aucniee
11



- 3AMUACb B NAMATH

AYEUKA :[78]

Homep / Homep / MpocMoTp coaepXXMMoro

6aHKka namMaTu AYENKN NaMATU AYENKN NaMATU
OTtobparkeHne nHbopMaLUKM Ha gucriee Npu 3anncu B NamsTb

HoMuHanbHoe HanpsXXeHUe ceTu

/

OyHKUMNS
¥ napaMeTp
n3MepeHus \

naBHbIM
pesynbTaTt

MAMATD - MNpocmoTp
EL -H

B. 720

U g=223

U, =22@L)

I
=4,

WL =@.850 N\

M3MepeHus
ol 5AHK :[3]  AuenkA  : [16] P
[ononHuTenbHbIN [ononHuTenbHbIn
pesynbTat T pesynetat
M3MEpEeHUs M3MepeHUs
Mone BbiGopa Mone BbiGopa Mone npocmoTpa
HoMepa GaHka HoMepa COAEPXXMMOro
namaTn AYeNKU NaMaTH AYeNKU NamMaTu
QyHKUMNA
¥ napameTp MAMATD - MNpocmoTp
M3MEPEHUA \ T - =
ECI SEmA L1
PesynstaT UE:='1 2L RE=E - Ad
U3MepeHus L g=2211
atH.Slna=RCD ! C+,A) RCDIC—,H
BAHK : AYENKA
Mone BbiBopa Mone BbiGopa Mone npocMoTpa
HoMepa BaHka HoMepa COAEPXMMOro
naMsaTu AYENKU NaMATU AYENKN NamaTu
DyHKUMNA

v napametp MAMATD - MpocMoTp
mmmmﬂ\\\E:zn MPOBOO-5

EL4-n =128ER U sa=2668L1 LIH
::;’;’;:La;ﬂ B RL 4 -FE= 1286 k1 U;[ =0 =2501) =
RLq_L2=3@.9Hﬂ U15n=255u

BAHK : [ 3] SAYEWKA 16

| A

Mone BuiGopa Mone BbiGopa Mone npocMoTpa
HoMepa GaHka HoMepa COAEPXXMMOro
naMaTu AYeNKN NamMaTv AYENKMU NaMATH

OTobparkeHne MHbOPMaL MU Ha AMCnaee NPU NPOCMOTPE NaMATH:
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a) pe3ynbTaTbl U3MEpPEHU CONPOTUBAEHMA NETIN KOPOTKOrO 3aMblKaHUS (NMOXOXWUI BUA UMEET 3KpaH C
pe3ynbTaTamm U3MepeHuit CONPOTUBAEHUA U30NALMMU, CONPOTUBAEHUA 3a3EMIEHUA U CONPOTUBAEHUA,
N3MepPAEMOro TOKOM C HU3KMM Hanps:keHnem 200 mA)

6) pesynbTaThl UaMmepeHuii napameTpoB Y30 (3Hak RCD! o3HauaeT, 4yTo UsmepeHma npoeoaATcs 6es
cpabatbiBaHmna Y30, cumBosibl +/- - hasy Uan NONApM3aLmio NONOXKUTENbHYIO/OTpULATeNbHYIO, ByKBa A
0O3Ha4aeT 3amep, BbINONHEHHbIN B pexxume (AUTO)

B) pe3ynbTaTbl M3Mep6HMVI conpoTuBaeHnAa n3onaunm MHOroXXm1ibHbiX NpPoBO40B.
3.3 3ByKOBbI€ CUTHAJIbI

MpeaynpeauTenbHbie CUrHaNDbI

HenpepobigHbili 38yKosol cuaHan:

e HanpAaKeHue Ha Knemmax nameputens sbiwe 440 B;

BHUMAHUE
MoaknoueHne K M3MmepuUTento HanpAaXeHua, Bbille A0NYyCTUMOro, MOXKeT NPUBECTU ero
nospexaeHuem.

e OnacHoe HanpsxeHWe Ha npoBoge PE (Npu KacaHWMM 3neKTpoaa)
e B pyHKUMK Riso HanpsarkeHne namepeHma gocturno 90% mnm npesbicnao 110% yctaHOBAEHHOM
BE/IMUYUNHDI

e B oyHKUMM R ) 1200 MA obHapyKeHOo HanpaxeHne Ha paboyem obbeKkTe
LnumenoHoili 38yKkosoli cueHan (0,5 cek):

e HaKaTve HeaKTUBHOW B AaHHbIA MOMEHT A1 U36PaHHOM GYHKUUM M3MEPEHMA KNaBULLIN

START
e [lpeBblweHa TemnepaTypa BHYTPM Kopnyca usmeputens (Nocae HaxKatua Kaasuwwm )

START
Hea OMUHHbIX 38YK08bIX cueHana (nocne Ha4as1a usmepeHuAa Haxcamuem Kaasuwu )

e YacroTa ceTu BHe A0NyCcTUMbIX Nnpeaenax (45..65 )

e BxogHOe HanpsaXeHWe CULKOM HU3Koe A1 BO3MOMXKHOCTU nameperus (U~< Uy

e [lpy M3MEpPEeHUN NET/IM KOPOTKOIO 3aMblKaHMA HE MOAK/OYEHbl Bce HeobxoanMmble NPoBoaa
e lcuyesHoBeHMe HanpaxeHnsa nam owmnbKa Bo Bpems 3amepa

e [loBpexaeHune Luenu 3amblKkaHua

e HapylueHue uenoCTHOCTU Lenm

e [lpeBbllleH ANanasoH NsmepeHus

MoaTsepXAaatowme U NpoYne CUrHanbl:

lMocmosHHbIl 38yKoBol cuzHan:

e B dyHKuMM R o) 1200 mA BennuuHa conpoTnsaeHua meHee 10 Om (ansa usmepeHna Tokom 200 mA)

Kpamkuli 38ykoeoli cuzHan:

13




o [loaTBep:KAeHME HaXKaTMA KAaBULWIM U BbINOJHEHNA NU3MEPUTENIEM COOTBETCTBYIOLLErO AeNCTBUSA

e [lepexopn OT 3KpaHa NPUBETCTBMA K 3KPaHY KOHKPETHOM GYHKLUUM

e Bo3BpallleHne K OCHOBHOMY 3KpaHy nocse nepeaaym coobueHuns ob owmnbke

e BbinonHeHne nsmepeHwus

o B dyHKuMHK @l - BO3BpALLEHME B [1aBHOE MEHIO MNOCNE OYUCTKU AYENKM, BAHKA UK BCEM
namaTu

e WNHdopmaumsa o BO3IMOXKHOCTM BbINOHEHMA U3MepeHus (BmecTe ¢ Hagnucbio FOTOBO)

JnumenbHbiii 38yKkosoli cueHan (0,5 cek):

e CurHanusauma BrAoYeHus npmbopa
e CurHanusauma camoBbIKAOYEHUA Npubopa

Tpu KOPOMKUX Cu2HANG;

e 3anucb pesynbTaTa USMepPeHU B NaMATb
o [logTBeprKaeHue HOBbIX ycTaHOBOK MENU

3.4 H3smepuTe/ibHBIE IPOBOAA

N3mepuTenn MPI-508 ans 3amepa NeT/iv KOPOTKOro 3aMblKaHMA MMEIOT 3aBOACKYIO KanMBPOBKY C
Y4YETOM COMPOTMBNAEHMA CTAaHAAPTHbIX U3MEPUTEbHBIX NPOBOAOB.

BHUMAHMUE

MopaKnioueHUe He NOAXOAALLUX U NOBPEXKAEHHbIX MPOBOAOB MOXET MPUBECTU K NOPaXKEeHUI0
onacHbiM TOKOM. Henb3s 0cTaBAATbL HENOAKAIOUEHHbIE NPOBOAA, €C/IN YacTb U3 HUX NOAKAIOUEHa K
06beKTy. Henb3a ocTaBAATbL U3MepUTENb NOAKAIOUEHHbIM K 06beKTy 6e3 npucmoTpa (B cayyae
MUCNONb30BaHUA U3MepUTENa B KauecTBe peructpatopa, Heobxogumo o6esonacuTb ero oT 4ocTyna
NOCTOPOHHUX NNL).

BHUMAHMUE

M3roToBuTENb rApaHTUPYET TOYHOCTb PE3y/bTaTOB TO/IbKO NPU UCMO0JIb30BaHMU GUPMEHHDIX
nNpoBoAoB, NOCTaBAAeMbIX BMecTe ¢ npubopom. Mcnonb3oBaHue yaUHUTENEN U UHDBIX MPOBOAOB
MOXKEeT CTaTb A0NOJIHUTENbHON NPUUYMHOI OLUNGOK.

4 MeH1I0

MeHI0 4O0CTYNHO B Ka*KA0M NOJIOXKEHUM NOBOPOTHONO NepeKkatoyatena. Bxoa ocywecrsnaercs,
Ha*kaTnem Knasnwm MENU 1 no3soaseT BbINOAHATL Caeaylolme onepawum:

e PerynnpoBka KoHTpacTHoctu aucnnes (0...100%);

e [lepepaya gaHHbIX Ha [K;

e Bbl6bop HOMWHANbHOIO HanpsaxeHuA cetn Uy;

e Bbi6bop BeNUMHBI AN OTODPArKeHWA B KAUYeCTBe IaBHOro pe3ynbTaTta (Zs uaum ly) npu 3amepe
COMPOTUBAEHUA NETNU KOPOTKOrO 3aMblKaHUA;

e Bk/toyeHMe aBTOMHKPEMEHTALMM HOMEPA AYEMKM NaMATY;

e YCTaHOBKA aBTOMATMYECKOro pexumma nsmepenus ¥Y30;

e YCTaHOBKa aBTOMATUYECKOro oTkatoveHuAa nameputensa AutoOFF;

e YCTaHOBKa BpeMeHU namepeHusa ¢ ucnonb3osBaHmem agantepa AutolSO 1000;
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e Habop ycTaHOBOK M3MeEpPeHUS;

e B03BpaT K 3aBOACKMM YCTaHOBKaM;

e YCTaHOBKA 4aTbl M BPEMEHM;

e BbIbop A3bIKa;

e (O6HOBNEHME NPOrPaMMbI;

e [lo/NlyYyeHWe OCHOBHbIX CBeAeHWI 0 NponssoanTene;
e Bepcua nporpammsi.

YT106bI BbINTM M3 MENU Heo6X04MMO HaKaTb KiaBuLy .

BHUMAHMUE

Mocne HaXKaTUA KNABULLK @ = no yMmonuaHuio Bbibupaerca no3numna « KOHTPACTHOCTb gucnaea».

4.1 Pery/impoBKa KOHTPACTHOCTH AHUCILIEs

YcTaHOBKa KOHTPACTHOCTU Ancnaes:

HaXaTb KAaBuLLy @ ;
Ha¥KaTb KNaBuULLY @ ;

Knasuwamu @ n ® YCTaHOBWUTb HYXXHYH KOHTPACTHOCTb,

L BbIATU U3 onunn HaXXatnem Knasuiu nnun .

4.2 BbI6G0p HOMHHAJIBHOIO HANIPS)KEHUA CETH

Bbl60p HOMWHA/IbHOIO HaNpAXeHnA CceTun:

e B MENU BbIbpaTb No3Mumio HOMUHaANbHOE HaNpPAXKEHNE CETH;
S
®  HaXaTb Knasuuwy @ ;

® B NoABMBLUEMCA OKHE KNaBULlLamMu <> 7] @ Bbl6paTb HYXXHYIO BENIUHUNHY;

®  HaxaTb Knasuuly @ ;

Bbixog 13 MENU npounssoguTca HaxKatnem .

4.3 BbI6GOp BeJIMYHUHBI, B KaUeCTBe 0TOOpaKeHHUs IJIaBHOTO pe3yJ/IbTaTa, IpHU
HU3MepPEeHUH NMOJIHOTO CONMPOTHB/IEHUA NETIH KOPOTKOI'0 3aMbIKaHUA

YT106bI BbIOPATL OTOOPAXKEHUWE I1AaBHOMO pe3yibTaTa Kak Zs uau Iy, Heobxoanmo:

e B MENU BbI6bpaTb No3mumio «FnaBHbIN pe3ynbTaT U3MmepeHusa NeTany»;
©
®  HaXaTb KnaBuwy @ ;

e B MNOABUBLUEMCA OKHE KNaBuLamm <> n @ BblbpaTh Zs UK |y;

® HaXaTb Knasmmy@ ;

BbiriT 13 MENU HaxaTuem Knasuwiun .
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4.4 ABTOMHKpeMeHTauMs A4eUKU MaMATH

YT106bI BbI6PATL aBTOMaTMYECKOE YBEeINYEeHNE HOMepa AYEMKM NoCcae Kaxkaon 3anucKu B NamaATb
HeobxoaMmo:

e B MENU BbiOpaTh NO3NLMIO «YCTAHOBKM 3anNUCU B NaMATbY;

® HaXaTb Knasmmy@ ;

° B MOKa3aBWeMCA OKHE KnaBuwamm Bbl6paTb onuuto ((ABTOMHerMeHTaUMﬂ ﬂ‘-IEVIKM»,'

=
®  Ha)XaTb KNasuLy @ .
Bbixoa n3s MENU npounsoiiger nocsie HaxKaTua KnasuLn .

4.5 BbI60p nepuosa usmepeHus Riso ¢ Mcnosib30BaHMEeM ajantepa AutolSO

[ns Bblbopa ANUTeNbHOCTM 3amepa Riso Npu nomowm agantepa AutolSO 1000 HeobxoaAnMO:

e B MENU BbIbpaTb No3mumtio Bpema nsmeperHus AutolSO;
®  Ha)KaTb KAasuwwy @ ;

® B OTKPbIBLIEMCA OKHE KAaBuLwamm @ " @ BbI6PaTb HYy}XHOE Bpems; Nno3uuma
«ABTOMaTMYeCKn» o603Ha4YaeT Bpema, Heobxoanmoe ana ctabunnsaumm pesynbraTa
N3MepeHus;

®  HaXaTb Knasuuwy @ .
Bbixog n3s MENU npousoinget nocne HaxKaTtus .

4.6 3aBoaCKHME YCTAHOBKHU

Y106bI BEPHYTH 3aBOACKNE YCTaHOBKM, HEOBXO4MMO:

e B MENU BbibpaTb N03MLMIO0 «3aBOACKME YCTAHOBKUY;

e Ha)kaTtb ;

® B OTKpbIBLLEMCA OKHE Bbl60pa OTMeTUTb onuuto «JA»;

L HaXaTb Knasmmy@ .

MapameTpbl 3aBOACKUX YCTAHOBOK:

1. KoHTpacT gucnnea: 50%;

2. HOMMHaNbHOe HanpaxeHue cetn: 230/400 B;

3. B W3MepPEHMM NET/IM KOPOTKOIO 3aMblKaHMA FNaBHbIM NapameTp: Zs;
4. aBTOMHKPEMEHTALMA AYEMNKU: BbIK/IOYEHa;

5. Bpema namepenuna AutolSO: aBTomaTuyeckoe;

6. napametpsbl Y30, nusmepsaemsblie B pexmme AUTO:

L4 B4 TOKa: CMHYCOMAaﬂbeIVI;
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e Tun Y30: HECENEeKTMBHOTIO TUNA;

o U

e Ry

o t,ana0,5 lx, 1 da3bl HAYANbHOM NONOKUTENBHOMN N OTPULLATEIbHOW;
o t, Ana Iy, ¥ dasbl HAYANbHOM NONOKUTENBHOM U OTPULLATESIBHOM;

e |, ans dasbl HaYaNbHOW NONOXKMUTENBHON N OTPULATENBHOM’;
7. B dyHKUMM perucTpaTopa UsmepeHue, perncTpaumnsa HanpaxeHmsa cetu;
8. A3bIK: NO/IbCKUI;
9. YCTAHOBKM 3KpaHa;
® 3amepbl NET/IN 3aMblKaHUA;
= [posog WS-01;
e 3amep RE;
Mposog L=1,2 m;
e 3amepsbl Y30;

Ian: 30 MA;

KpaTHOCTb: X1;

BUA: CUHYCOMAANbHbIM C Ha4abHOM $a30M NONOKUTENbHOM;

T1n Y30: 06bIYHbIN;

U.: 50 B;

pexunm: |, Ug, Re (815 dyHKUMM |5) unu ta, U, Re (ana dyHKUMY t,);

O O O O O O

L n3mepeHmne conpoTmeaeHnAa nsonaunu;

o Uy: 2508B;
o pexum: Riso;

®  MN3MEpPEeHUA CONPOTMUBAEHNA HUSKMM HanpAKeHUEM;
O pexum: beep
e LOGGER:

o Perucrpauma HanpaxkeHus;
o tp=1c
o n=1000.

4.7 YcraHOBKA JaThl U BpEeMEeHH

[lnA yCcTaHOBKM AaTbl M BPpEMEHM:

e B MENU BbibpaTb NO3MLMIO «YCTAaHOBKA AaTbl U BpEeMEHNY;
=
®  HaXaTb Knasuuwy ;

®  KNasuwamu @ n <> Bbl6paTb YCTAQHOBKY AaTbl UZIN BPEMEHMU;
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e HaxKaTb ;

® KnaBMWamu @ " @ BbICTaBUTb TEKYLLYIO AaTy U/MAKN Bpems, nepexoan oT umdpbl K updpe

Knasuwamum @ n <>;
o ©
® noAaTBepAnNTb YCTAHOBKY K/1aBULLEN ;

e KiaBuwen @ 7 @ nepenTn B NO3muUmnto «YCTaHOBUTbY;

®  Ha)KaTb KNasuLy ;
e  yTOObI BBIATU U3 ONLMMK, HAXKaTb .

4.8 BbIOOpP A3BIKA

B nogmeHio «f3blK» Monb3oBaTes b NOyYaeT BO3MOXKHOCTb Bbi6Opa A3blKa, Ha KOTOpom npubop byaer
MOKasblBaTb BCE HAAMMCH.

4.9 OGHOBJIEHHE NPOrpaMMbI U3MepPHUTeEJIA

ECTb BO3MOKHOCTb OBHOBNEHMSA NPOrpPaMMbl YpaBieHNa n3mepuTens 6e3 oTnpaBKM ero B CEPBUCHbIN
LEHTP.

BHUMAHUE

dyHKUMA NpegHa3HayeHa cTporo Ana Monb3oBaTteneii, ymerowmx o6pawaTbca ¢ KOMNbIOTEPHOW
TEeXHUKOI. FapaHTUA He pacnpocTpPaHAeTCcA Ha NOBpeXAeHUA Npubopa, Bbi3BaHHbIE HENPABU/IbHBIM
MCNOJIb30BaHUEM AaHHOM GyHKUUM.

[na HeobxoANMMOoro o6HOBNEHMA NPOrPaMMbl HYKHO:

e CcalTa npeacTasutens (wWww.sonel.ru) ckauaTb nporpammy 418 USMepuUTens;
®  MNOAKNUYNTL U3MEPUTENb K KOMMbIOTEPY;

® Knasuwew BOWUTU B PYHKUMIO «OBHOBEHME NPOTPaMMbI» U MOATBEPAMUTL MPOUTEHNE
NOKa3aHHbIX CBeAEHNN;

® B KOMMNblOTEPE MHCTANNPOBATb U 3aNyCTUTb NPOrPammy A8 U3MEPUTENS;

e B nporpamme BbiI6paTb NOPT, BKAOUUTL GYHKLUMIO «[TpOBEpKa NOAKNOYEHUAY, @ 3aTEM
3anycTuTb GyHKUMIO «porpaMmmnpoBaHme»;

®  C/efoBaTb YKa3aHWUAM NPOrpPammbl.

BHUMAHMUE

Mepep nporpammupoBaHMeMm ciegyeT 3aMeHUTb 6aTapeto HOBOW MK 3apALUTD 3/1eMEHTbI MUTAHUA.
B npouecce NPOrpammmnpoBaHUA Heslb3A BbIK/IIOYATb USMEPUTEb MU Pa3beAUHATL Nepepaowme
nposoga.

BHUMAHMUE

I ~ ~
Bo BpemsA NporpammupoBaHusa KAaBuaTypa (3a UCKAOYeHUem KNaBuLLm ) He peiicTByert. B aToi
$YHKUUMN U3MepUTENIb CaMOCTOATENbHO He BbIK/HOYaeTCs.
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4.10 CBeaeHHs 00 U3roTOBHUTEJIE U IIPpOrpaMMe
B nogmMeHI0 MOXHO NOJIy4UTb OCHOBHbIE cBeAeHUA 06 n3rotosuTeie npubopa 1 Bepcrum Nporpammbi.
5 MH3mepeHus

CnegyeT noapobHO 03HAaKOMUTLCA C COAEPHKAHNEM AaHHOIO pa3aena, NOCKONbKY B HEM OMMUCaHbI
CXEeMbl U3MEPEHNI, CNOCODObI UX BbIMNOJIHEHUA M OCHOBbI MHTEPNPETaLUN Pe3ynbTaToB.

BHUMAHUE
B npouecce uamepeHuii (neTam KopoTKoro sambikaHua, napametpos Y30) Henb3a npuKacaTtbes K
3a3eMJ/IEHHbIM YacTAM, AO0CTYMHbIM B NPOBEPAEMON Lenu.

BHUMAHUE
B npouecce M3mepeHMii Hesb3A U3MEHATb NOJI0XKEHWEe NOBOPOTHOrO Nepek/loyaTens, NOTOMyY 4TO 3TO
MOXKET CTaTb NPUYNHON NOIOMKUN U3MEPUTENA U UCTOYHMKOM onacHocTu Ana MNonb3osartens.

5.1 BbIGOp HOMHUHAJIBHOTO HANPSXKEHUA CETU

Mepea HayanoM U3MEPEHUI cneayeT BbibpaTb HOMMHaNbHOE HanpaxeHue cetn U, (115/200 B, 220/380
B nnau 230/400 B), o6a3aTenbHoe Ha MecTe NpoBeAeHNs namepeHuii. HanpaxeHue ncnonbyertca aAna
pacyeTa Be/IMUYMHbI OXKMOAEMOTO TOKA KOPOTKOMO 3aMblKaHMA, a TaKKe A15 CTaTUCTUYECKMX PacyeToB
npu cbope AaHHbIX O HANPAXKEHUN ceTU. Bbibop HOMWHAIBHOTO HanpAXKeHua npoussoantca 8 MENU.

5.2 3anoMuHaHHe pe3y/IbTATOB NOCJEAHEr0 U3MepPEeHUs
PesynbTaT NnocnesHero U3MepeHma oCTaeTcsa, NOKa He 3anyCcTUTCA caeaytowee U3SMepeHne uan He byaet

M3MeHEHa d)yHKLl,VIFI N3mMepeHnAa NOBOPOTHLIM NepeKIoHaTeENEM @ MNocne nepexofa K aKpaHy BbIxoaa

o o ESC ESC
AaHHOW GYHKUMM KnaBuLuent pe3yNbTaT MOMKHO BEPHYTb, CHOBA Ha¥KaB KaasuLly .
ABTOMaTUUYECKOE U3MEHEHNE HOMEPA AYENKM NaMATU NOCAe KaXKaoi 3anucy yctaHasameaeTca 8 MENU.

5.3 H3MepeHHe HaNpPsDKEHUs MEePEMEHHOT0 TOKA U YaCTOThI

2 10:57 | -
[OTOBO Ik e ——
S8 .0Hz |R _ e—

Pt e —
212V |, -
Mpoeoa L=1.2m || =

N3mepeHne nepemeHHOro HanpsaxeHua ansa GyHKumm Uiy .y, Zin .

N3meputennb CI)MKCMpyET M NOKa3blBaAET HaMpAXeHne nepemeHHOro Toka 1 4aCtoTy CeTU BO BCEX

n3mepuTenbHbIX PYHKLMAX 32 UCKAtoYeHUEM Riso (818 GyHKLMM f‘j« -TOJ/IbKO Hanps»keHwue).
Hanps»eHune namepseTca 414 4actoTbl B npegenax 45..65 'y Kak True RMS, 6e3 ycTpaHeHus (¢ ydeTom)
BO3MOXHOM NOCTOAHHOM cocTaBaatowen. Ecam yacToTa M3mepAaeMoro npoLecca He ymelLaeTca B
YKa3aHHbIX rpaHuMLLax, TO BMECTO ee BE/IMYMHbI NMOKa3bIBAETCA COOTBETCTBYOLWee coobweHue: f<45 My
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nnum £>65 'y, Tonbko ana GyHKUMM Uy .1, Zin 1L WK Uppeg, Zpe HANPAXKEHWE oToBparkaeTca Kak rnaBHbIN
pesynbTar.

5.4 IIpoBepka NpaBUJIbHOCTH BbINOJIHEHUS NOAK/II0YEHHS 3al{UTHOTO
nposoja

Mpu nomowm npnbopa MPI-508 MOKHO NPOBEPATL, NPEBLILIAET /I HANPAXKEHNE MEXKAY 3NEKTPOLOM
KacaHuA M 3aWmnTHbIM Nposogom PE 50 B. 3Ta BO3MOXKHOCTb AOCTYNHA 41A BCEX U3IMEPUTENbHbIX
dyHKLMIA, Kacatowmxca BblkatovaTeneit Y30 1 NeTan KOPOTKOro 3aMbIKaHUA, 33 UCKNIOYEHUEM Z| y ..

Pe3ynbTaTt MOXHO cUMUTaTh C AUCNIEA NOCAE NPUKOCHOBEHWUA 3/1IEKTPOAA KacaHUA | 7 | U 3a4epKKu
nopsaka 1 cek. Ecam HanpsaxeHue Ha PE 6onblie 50 B, Ha mecTe rnaBHoro pesynbrata npubop
nokasblBaeT Haanucb PE! n BO3HMKaeT NOCTOAHHDBIN 3BYKOBOM CUrHa.

BHUMAHUE
Mocne o6HapyxeHUa pasHOro HanpAXKeHUna Ha 3aWmTHOM nposoge PE cnegyeT HemegneHHO
npepBaTb U3MepeHune 1 YyCTPaHUTb OWNBKY B NpoBOAKE.

BHUMAHMUE
Cnepyet y6eauTtbca, UTO B NpoL,ecce U3IMEPEHUA Mbl HAXOAMMCA Ha U30/IMPOBAHHOM NoJy, B
NPOTMBHOM C/lyyae pesyibTaT MPOBEPKU MOKET 6biTb HEBEPHbIM.

Le

MNpoBepKa NpaBUAbLHOCTU MNOAKAKOYEHUA 3aLWMTHOMO NPOBOAA

5.5 H3MepeHMe TOKa, aKTUBHOM, peaKTUBHOM, NOJTHOMU MOLI{HOCTH U COS @

B dyHKUMM n3mepeHus cbopa aaHHbIX (LOGGER) BO3MOXHO, MOMMMO U3MEPEHMA HAMPAMXKEHWUS, TOKA,
MOLLLHOCTU aKTUBHOW, PEaKTUBHOM, NOSHOMN N Ko3dduLMeHTa cos ¢, a TakKe YacToTbl. C 3TOM Lienbto
cnefyeT B CTPOKe Bblbopa NnapameTpos BblbpaTth onumto «BCE». K rHesgy @ NOAKIOYAOTCA Kelm
nameputensHole Tvna SONEL C3. CymTtatb pe3ynbTaTbl U3MepeHus.

5.6 H3MepeHHe mapaMeTPOB NMET/IU KOPOTKOTO 3aMbIKaHUSI

BHUMAHMUE

Ecnn B npoBepsaemoit Lienn umeroTca Bbikaovatenm Y30, To Ha Bpema UsmepeHua ConpoTUBAEHUA UX
cnepyet 060iTH Npyu nomowm moctos (0680408B). Hy)>XHO NOMHUTDb, UTO TaKMM 06pasom
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NPoOu13BOAATCA U3SMEHEHUA B U3MePSAEeMOii Lienu u pesy/ibTaTbl MOTYT HECKOJIbKO OT/INYATbCA OT
AeictButenbHocTU. Kaxkaplii pa3 nocne usmepeHuii cneayer yaaautb USMeHeHUs, NpoBeAeHHble Ha
Bpems U3mepeHuii, u nposeputb paboTty BobikalouaTens Y30. Mpeaplgylwee 3ameyaHue He KacaeTcs
3amepoB CONPOTUBIEHUA NET/IN NPU UCNONb30BaHUN PYHKLMK Z, o Y30.

BHUMAHUE

MpoeeaeHune 601bLWIOro YNCNA M3MEPEHUNIT B KOPOTKUX NPOMEXKYTKaX BpeMeHU NPUBOAUT K TOMY, UTO
B pe3ncTope, OrpaHMYMUBAIOLLEM TOK, MPOXOAALLMIA Yepes U3MepUTeib, MOXKET BbIAENATbCA OYEeHb
6onbloit 06bem Tenna. B cBA3M € 3TUM Kopnyc npubopa moxKeT HarpeeaTbca. ITo — ABNEeHUe
HOpMa/ibHOE, U U3MEPUTEIb UMeeT 3aLLUTY OT Neperpesa.

BHUMAHMUE
MuHMMaNbHBIA NepepbiB MeXay NnocieayoWwmummn nsmepeHnamm coctasasaeT 5 cekyHa. Hagnuco
,TOTOBO”, noAsnAOLWAACA HA 3KpaHe, UHGOPMUPYET O BO3MOXKHOCTU BbINOJHEHUA U3MEPEHUA.

5.6.1 OxujgaeMbld TOK KOPOTKOIO 3aMbIKaHUS

MN3mepuTensb Bceraa uamepseT NosHOE CONPOTUBAEHUNE, a 0TOBpaXKaemblli TOK KOPOTKOTO 3aMblKaHUA
paccynTbiBaeTca no popmyne:

rae: U, — HOMMHanbHOe HanpaXeHue VICC/'IG,EWGMOVI uenu, Zy — usmepeHHoe cConpoTUBAEHUE.

N3meputenb aBTOMaTUYECKU onpeaenseT mexdasHoe HanpsakeHue (200 B, 380 B nan 400 B) u
YUYUTbIBAET €ro Npu pacyeTax.

Ecnn HanpaxeHue M3Mepﬂ6MOVI uenn HaxoauTca 3a 4oNyCTUMbIMU nNpeaenamm, Usmeputeab 6YAET HE B
COCTOAHUU onpenennTb ,El,eﬁCTBMTel'IbHOG HOMWHaNbHOE HanpAXeHne ANA pacyeTa TOKa 3aMblKaHUA. B
TaKOM Ciy4yae BMeCTO Be/IMYNHbI TOKA 3aMblKaHUA OT06pa)KaI-OTCFI FTOPU30HTA/IbHblE YEPTOYKHU. Ha
PUCYHKe npeacTtaBaneHbl AMana3oHbl Hal'lpﬂ)KeHVIf/'I, ANA KOTOPbIX PACCYNTLIBAETCA TOK 3aMblKaHUA.

CGNACcTE PESENEHELE HEMNR A EHMEA AnAa M3MERERHMA CONPROTWE NEHKMA NETAM

- __Flh__ -
1g8 220 74z 2z S0 418
- .I,-4
1:]3 207 23|D', a0 4 60 400 440 | [/]
} . - | —
115 127 1= xl":' Al ': L /{/’“3?3 415 <0
r Y 4

g
L] I3 -
. N, 218 2“"3'|| | oEa o :
Y -
140 £
| . i " I| “ -
. s - r

T OfnacTe pEANEHE HEMP AKEHME 104 pacYeTa TOKS

KOROTKOM 3amMbEIKaHIA

g 127

3aBUCMMOCTb mMeXxay HanpaxeHnem uenm n BO3SMOXKHOCTbIO pacdeTa TOKa KOPOTKOIo 3aMblKaHUA
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5.6.2 0T06pa>l<elme rJIaBHOTO pe3yJ/ibTaTad B BUJA € ITOJIHOTO COITPOTUBJ/JICHUA UJIK TOKA

Bblbop BeNNUYMHBI AN OTOBpaXKeHUs B Ka4ecTBe rNaBHOro pesyabTaTa (conpoTnBaeHue Zs unu
0XMaeMblli TOK KOPOTKOro 3amblKaHus ly) ocyulectenserca 8 MENU

5.6.3 Bb160p A/MHBI (TUIIA) U3MEPUTEJILHBIX IPOBOOB

Mepen HayanoM U3MEPEHUS CiedyeT BblIbpaTb HYXKHYI0 AJMHY (TUM) NPOBOA0B, UCMO/Ib3YEeMbIX ANS
n3MepeHus.

BHUMAHMUE

Ucnonb3oBaHue pUPMEHHDbIX MPOBOAOB U NOAG0OP UX HYXKHOW AJIMHDBI FapaHTUPYET COXpaHeHue
3anAB/IEHHOM TOYHOCTU 3aMepoB.

Bbl6op ANMHBI (TMNA) NPOBOAOB NPOM3BOAMUTCSA COrNACHO aNropPUTMY:

Mposoa L-20 M

-~
v

Mpoeog L-10 M

o
v

Mposog L-5 M

A
v

Mposoa VWW\L2

a
v

4‘} — [posog \WS-01
A 4

BbibOp ANMHBI (TMMNA) U3MEpPUTENIbHBIX MPOBOAOB.

BHUMAHMUE

Mposog WS-02 3ameHAeTca nposogom WS-01, usmepuTtenb aBTOMAaTUYECKU OOHapPYXUBAET, KaKou u3
HUX NOAKNIOYEH. B HEKOTOPbIX U3MEPUTENAX MOXKET UCNONb30BaTbCA Ha3BaHUe nposoaa L-1,2 m, ato
MHOe Ha3BaHue nposoaa - WW-2.,

5.6.4 OtoGpakeHue pe3yJabTaTOB U3MepPeHNH

B KavecTBe rnaBHOro pesynbrata 0To6pa)1<aeTc;| CONPOTUBNIEHME NET/IN KOPOTKOTO 3aMblKaHUA Zs Un
O)‘KM,CI,aeMbIﬁ TOK KOPOTKOro 3aMblKaHUA Ig. C npaBon CTOPOHDbI 3KPaAHa OT06pa)KaIOTCFI CoCTaBaAowmne
pe3ynbTaTbl UISMEPEHUA:

®  TOK 3aMblKaHuA | nan NonHoe conpoTusaeHmne Zs;
e CONpoTUBNIEeHMEe aKTUBHoOE R;
® conpotuBaeEHNE peaKTUBHOE Xy

a TaKXe:
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e ceTeBoe HanpsKeHue B MOMeHT nameperuns (Upy, Up, Uppe tan U.);
e U - 03Ha4aeT HanpAXeHWe, BE/IMYMHA KOTOPOro Haxo4MTCA 3a npeaenamm 4onycTUMbIX
3HaYeHu

® Y4acCToTa CETU Ha MOMEHT U3MEPEHUA.

5.6.5 H3MepeHMe napaMeTpPOB NeTJ/JU 3aMbIKaHHA B Henax L-N u L-L

[na nposeseHUs UsMmepeHMa NapamMeTpoB NETAN KOPOTKOro 3aMbikaHusa B uenu L-N nam L-L
HeobxoaMmo:

® [OBOPOTHbIV NepeKkaoYaTesb @ YCTaHOBUTb B nosioxkeHue Uy -1, Zin,i-u

® NOAKNHYUTb U3IMepPUTENbHbIE NPOBOAA

e nocne noasneHna Hagnuce FOTOBO, HaXaTb KNasBuLy .

Hagnucb FOTOBO MHGOPMUMPYET O TOM, UTO HaNpPAXKEHME HA KneMmax uameputens L u N HaxoauTca B
AnanasoHe, B KOTOPOM MOXHO BbIMONHUTb M3MepeHus. B npoTneHom cnydae otobpaskaercs Hagnuch L-
N. Ecan Temnepatypa BHYTPU M3MepUTENA BO3PaACTaeT Bbllle A40NYCTUMOM, Ha TOM e CaMOM MecTe

EE.!‘
noABNAETCA CUMBO "

Pe3ynbTaT MOMKHO 3aHECTU B MaMATb WK, HaXKaB KiaBuLly , BEPHYTbCA K U3MEPEHUIO
HanpseHus. MocneaHMN pesyabTaT USMEPEHNA XPAHUTLCA 40 MOMEHTA MOBTOPHOIO HaXKaTuA KAaBuLLMK

NN CMEeHbI NON0XKEHUA NepeKntoYaTena . Mocne 3anucun pe3ynibTata B NaMATb USMEPUTE/Ib

NnepexoanT B PEXXMM O0TODpaXKeHMA HaNPSAKEHNS U IMHENKA BbIDOpa NapamMeTpoB racHer.

oL =N sl =L 11:07 | W2
FOTOBO 221V Ik =310R
S8 .80Hz |R =0.720

X =@ .85
B L] 729 Utn =223V

“Tlpoeos LJS—911 || £ =50 .0Hz

OTobparxkeHne MHPopMaLMKN Ha AUCnaee NPU USMEPEHUN NAPAMETPOB NET/IM KOPOTKOrO 3aMblKaHMA

o
il

1l

MamepeHme HanpAaxeHnAa n NoJIHOIro CoONnpoTnBAEHNA NET/IN KOPOTKOIro 3aMblKaHNA B paGoqeﬁ uenu (L-
N)
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N3mepeHne HanpaKeHUs U NOSIHOTO conpoTuBaeHus B paboueit uenm (L-L)

5.6.6 H3MepeHHe mMapaMeTPOB INET/IM KOPOTKOro 3aMblKaHUsA B neni L-PE

Ana namepeHnAa napameTpoB LEenu KOPOTKOrO 3aMblKaHWA B LEenu L-PE HeO6XOp,MMOZ

NOBOPOTHbIN NepeKkntovaTenb @ YCTaHOBUTb B nonoxeHue U, pe, Z, pg;

n3meputesibHble NPoBOAa NOAKNHOUYNTL COMNaCHO CXeEMaM HUXKE;

e nocne noasneHna Hagnucu FOTOBO, HaxaTb Knasmmy ;

Hagnuce L-PE cBuaeTenbcTByeT 06 OTCYyTCTBUM HEOBXOAMMOMN BENNUYMHBI HAaNpPAXKEHMA Ha
Knemmax L u PE.

lMpoyne BONpoChl, CBA3aHHbIE C U3MEPEHMAMM, aHANOTMYHbI ONUCAHHBIM N3MEPEHMAM B LLEeNAX L-N nnn
L-L

BHUMAHMUE

Mpy HaAnuMKM U3mepuTeNbHOro NPoBoaa 6e3 ceTeBoil BUIKU BO3MOXKHO ABYXNPOBOAHOE U3MEpPEHMe.

F

L1
L2
L3
M

FE

a Ll

k)

RCO

T
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N3mepeHne HanpaxKeHUa U NOSHOro CONPOTMBAEHUSA B 3alLUTHOM Lenn (L-PE)

5.6.7 H3mMepeHHUe NOJIHOTO CONMPOTHUBJJIEHUA NETJIH KOPOTKOro 3aMbiKaHu B 1ienu L-PE c
Y30

Mpubop MPI-508 no3sosAeT NPOBOANTb MU3MEPEHMA CONPOTUBAEHMA NETAIN KOPOTKOFO 3aMblKaHUsA be3
M3MEHEHMM B CETU C BbiKtOYaTeEN MK audpdepeHUNpPOBaHHOIO TOKa C pacyeTHbIM TOKOM He Huxe 30
MA.

[na nposegeHMA N3MepeHna CONPOTUBAEHUA NETAN KOPOTKOTO 3aMblkaHuA B uenu L-PE ¢
BbIkntovaTenem Y30 cnepyer:

e OBOPOTHbIM NepekatoyaTenb @ YCTaHOBUTb B MNONOMKEHMUE Z, p¢ rep
®  M3MepuUTeNbHble NPOBOAA NOAKAOUYMTL COrTacHO NpuBeaeHHbIM cxemMam (Nnposoa N AoKeH
6bITb MOAKNIOYEH);

e nocne noasneHuna Hagnucn FOTOBO, HaxkaTb KnaBMLuy ,

N3mepeHne aantca He bonee 32 cekyHA. Ero moxHO npepBaTth KAaBuLen .

BHUMAHMUE

Haanucb LLYM! noasaslowasnca nocne usmepeHus nog Hagnucbio FOTOBO, cBuaetenbCcTByeT 0
CUIbHBIX MOMeXax B CETU BO BpemMmsA U3mepeHusn. PesynbTaT USMepeHUa MOXKeT cogepiKatb 60abLuyio
HeonpeaenMMy0 HETOYHOCTb.

BHUMAHUE

B uensx, rae NpMMeHAIoTCA BbiKalouaTenu guddepeHunanbHOro Toka HOMMHaNOM Ha 30 MA, MOXKeT
CNYYUTBCA, YTO CYMMA TOKOB YTEUKU NPOBOAKU U TOKA U3MepeHUA NPUBELET K BbiKaloueHuio Y30.
Toraa Hy»XHoO Nonpo60BaTb YMEHbLUUTb TOK YTEUKU UcCegyemoit Lenu (Hanpumep, OTKAIOUUB
notpebuteneii aHeprum).
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TectupoBaHune 3¢pHEKTUBHOCTU 3aLLNTbI KOPMNYCa 3N1EKTPOYCTAHOBKM B caydae: a) cetu TN, b) cetn TT.
Mposog, N Hy»XeH TONbKO 15 U3MePEHUN B GYHKLUN Z_pe .

5.7 HU3mepeHMe napaMeTpoOB BbIK/IK04YaTenen sudPpepeHaibHOro Toka Y30

BHUMAHMUE
U3mepeHue Ug, R; npoussoauntca cuHycompanbHbim Tokom 0,415, He3aBuCMMO OT popMbl U KPAaTHOCTU
YCTaHOB/IEHHOro HOMUHaNAbHOTO AndpepeHLUaNbHOro ToKa ly,

5.7.1 H3mMepeHue TOKa cpabaTbiBaHUs Y30

[ns BbINONHEHWUA M3MEPEHMA TOKA CPabaTbiBaHUS |4 HYXKHO:

e nepekstoyaTenb @yCTaHOBMTb B NonosKeHue |, «;

®  BbICTaBMTb NapaMeTpbl U3MEPEHUA COFNACHO anropuTMy, NPEACTaBAEHHOMY HUXKE;

®  M3MmepuTe/bHble NPOBOAA NOAKAOUYNTL, COMIACHO CXEME, Nepes, 3aMyCKom 3amepa W Nocse ero
OKOHYaHUA Npubop M3mepseT n oTobpakaeT Tekylee HanpsaKeHue U pg U 4acToTy ceTu;

e nocne noasneHuna Hagnucn FOTOBO, HaxKaTb Knasmuy ,

BHUMAHUE

Hagnucb LN noa Hagnucbio FTOTOBO coo6buwaet o 3ameHe nposogos L u N (noasneHue
HanpaXeHUa mexay kKnemmamu PE u N).
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BHUMAHMUE

Ecnun Bbl6paHo namepeHue Tonbko Ui, Rg, To oHM namepsatorca Tokom 0,41,, 6e3 3anycka Y30. Ecau Bo
Bpema 3amepa oTkaountca Y30, K cnegyowmm usmepeHMAM MOXHO NPUCTYNUTb NOC/1e HaXKaTuA

ESC
Knasuuiun .

M3mepuTe/ib NO3BOAET NPOBOAUTL OJHOBPEMEHHOE N3MEPEHME BpeMeHU cpabaTbiBaHUA U TOKa

cpabaTtbiBaHMA Y30 (Bbibop pexunma la, ta, Ug, Re). B 3TOM pexkmme Bbikntoyatens Y30 cpabaTbiBaeT
TONbKO OHOKPATHO.

BHUMAHMUE

YuutbiBasa cneunduky usmepeHuii (cTyneHyaToe HapacTaHue ToKa l,), pesyabTraTt usamepeHus BpemeHu
3anycKa t, MOXKeT B 3TOM peXXume coAeprKaTtb owmnbKy. Unu ns-3a 6esgeiictena Bbikaouvatensa Y30
MoKeT oTobpasutbea ,,OFL”. Ecnu nonyyeHHbI pe3ynbTaTt He yao0BeTBopseT TpeboBaHuio

AOMNYyCTUMOro BpemMeHu OTK/IIo4EeHUA ANA AaHHOro Bbikatovatensa Y30, cnegyeT NnOBTOPUTb 3amep B
pexume t,

1000MA ~
A A
v v
500MA AN
V'S V'S
v v
300MA -
V'S V'S
v v
100mA AN 50B Iyt Ug Re
A A A A
v v CerneKkTus. v v
30MA VA 258 U, Re
V'S V'S a V'S V'S
v v v v v
S 0bbl4HOE (ANs ceneKkTUBHbIX)
QO > woma 0 N\, 0 [ 0 125 OLUR
Ll | [Tox | [Twn | [ U | [ Pexu

BbicTaBneHMe NapameTpoB U3MepeHus I,

MpumepHbIN BUA 3KpaHa NpeacTasaeH Huxe. Hagnmucb TOTOBO coobLiaeT, YTo HanpsxKeHue Ha
KNeMmax U3meputensa COOTBETCTBYET AMana3oHy, B KOTOPOM MOXHO BbINOAHUTL 3amep. Ecau
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TemnepaTtypa BHYTPU U3MePUTENA NPEBLICUT AOMYCTUMYIO BEMYMHY, Ha mecTe Hagnucu FOTOBO

EE.!‘
OTO6pa3MTbCﬂ CUMBON ",

OTobparkeHne nMHbopMaLMK Ha aucniee Npu U3MmepeHMUn ToKa oTkardeHnsa Y30

ESC
Pe3yanaT MOXHO 3anncaTtb B NaMATb U1, Ha*XaTUEM KNaBULLIN , BEPHYTbCA K OTO6pa)KE‘HMPO
TOJZIbKO HANPAXEeHNA N 4aCTOoTbl. nOCﬂe,ﬂ,HMVI pPe3ynbTaT COXPaAHAETCA TO/IbKO 40 MOMEHTA NMOBTOPHOIoO

START
HaXaTunAa Knasuwn NN U3SMEHEHUA NONOXKEHUA NeperkntoYaTena @

5.7.2 H3mepeHHe BpeMeHHU OTKJIWYeHuA Y30

[nA BbINONHEHUA U3MEPEHUA BPEMEHM OTKIOYEHUA T, Heobxoanmo:
® MOBOPOTHbIN NepekaoyaTeNnb @ YCTaHOBMUTb B nonoxeHue ty I L;
®  BbICTAaBMTb NapameTpbl U3MEPEHUA COrNACHO anropuTmy;

® y3MepuUTeNbHble NPOBOoAA NOAKNIOYUTL TaK, COMacHO CXeMe, nepes 3anyckom npubop
namepseT n otobpaskaeT HanpsaskeHne U p U 4acToTy ceTu;

START
e nocne noasneHna Hagnucu FTOTOBO, HaxaTb KnaBMLLIy .

BHUMAHUE
Ecnun Bbi6paHo uamepeHue Tonbko U, Re To oHM namepsatotca Tokom 0,41,, 6e3 3anycka Y30. Ecaum Bo
BpemMsA usmepeHusa BbiKatountca Y30, K AalbHEALLUM U3MEPEHUAM MOXKHO NepeinTH, HaXKaB KnaBuLly

aq (=),

1000mA \/
V'S V'S
v v
500MA A
V'S V'S
v v
300mMA x5 \/
V'S V'S V'S
v v v
100mMA X2 AW 50B
V'S V'S V'S V'S
v v v v
(cenektnBHOE)
30MA x1 VA 25B Us, Re
V'S V'S V'S V'S V'S V'S
v v v v v v
A (0bbl4HOE) (NS CeneKkTUBHBIX)
Q> A 0 X055 0 N\, 0 [ O 1258 DLUR
| L | |MHO)KI/1TeJ'Ib|,\,l|TOK | |T|/||'| | | U, | |pe>KV|M|

OTobparkeHne NapameTpoB U3MepeHus ta
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5.7.3 ABTOMaTHYecKoe u3MepeHHe napameTpos Y30

Mpnbop No03BONAET OCYLLECTBAATD U3MEPEHNE BPEMEHWN OTKIOYEHMSA ty BbIKAtOYaTeNA Y30, a Takke —
TOKA 3anycKa |, HanpaxkeHua npMKocHoseHmAa Ug U conpoTueaeHna 3asemneHna Ry aBTomatmyecku. B
3TOM peXume HEeT HeOOBXOAMMOCTU KaxKabll Pa3 yCTaHaBANBATb M3MEPEHUE U PO/Ib MPOU3BOAALLEFO
M3MepeHMe COKpaLlaeTcs A0 3anycka u3mepeHua u BrkaodeHunsa Y30 nocne Kaxaoro cpabaTbiBaHuMA.
MaKcnMmanbHoe KOMYeCcTBO n3MepAeMbIX NapameTpoB, A TaKKe NocNea0BaTe/IbHOCTb BbIMOAHEHUA
paboT ANs yCTaHOBNEHHOIO 3HAYEHMA pacyeTa ToKa |y, M36paHHOro TMNa TOKa, TMNa BblKAtoYaTens

=4 ,5V
=0 .15k

OTobpakeHne nHdopmaumnm Ha gucnsiee Npu U3MepPEeHUN BpemMeHu oTKoYeHua Y30

(0BbIYHbIN/CeNeKTUBHbIN), a TaK:Ke HanpaxKeHun U, ceeaeHbl B cheaytoulyto Tabauuy:

Ycnosua nsmepeHun
Ne N3mepsaemble napameTpsl
KpaTHOCTb I, HauyanbHas ¢asa (nonspusaums)

1. Usg, Re

2. ta 0,5lan NoNOXKUTeNbHaA

3. ta 0,5lan oTpuuaTenbHasn
4.* ta 1la, NoJIOXUTeNbHaA
5.* ta 1A, oTpuuaTenbHas
6.* ta 2lan NoNOXKNTENbHanA
7.* ta 2lan oTpuuaTenbHas
8.*% ta 5lan NoNoXKNTEeNbHanA
9.* ta 5lan oTpuuaTenbHas
10.* Ia NoOJIOXKUTEIbHaA
11.* la oTpuLaTenbHasa

* TOUKK, B KOTOPbIX MCNPaBHbIN BbIKAOYaTe b Y30 A0MKEH OTKAOUYUTLCA

Ecnun B npouecce namepeHuma npomsoﬁp,eT 3anyck (BbIKI'HOLIeHMe) BbIK/1lOYaTEN1IA, TO HA 3KPaHe NoABUTCA

Hagnucb Y30 (Bkatoun). Mocne BraoveHUn Y30 nameputesb OCyLLECTBAAET caeaytowmii 3amep. Ecau

BbIK/1lOYaTE/Ib OKa3asicA UCMPaBHbIM, MO 3aBepLUEHUN CepUn M3M€pEHMVI B KayecTBe r1aBHoro

pesy/ibTaTa oTobparkaeTcs Hagnuch (Xopowuii). Ecam BbikAtouaTensb cpaboTan npu NONOBUHHOM TOKE |a,

MK He cpaboTan B OCTaNbHbIX CAyYanx, U3MEPEHME NPEKPALLAETCA U Ha SKpPaHe NoABAAETCA HAaANUCh
(Mnoxoit). U3mepeHMe NpepbIBaETCA TaKKe B C/lydyae NPeBbILeHHON NpeaBapuTeNbHO YCTaHOBAEHHOM
BE/IMUMHbI 6e3onacHoro HanpaxeHus U,.

[NnAa BbINONIHEHNA aBTOMATUYECKOro U3MepPeHUA BblKAKOYaTenA Y30 HYXHO:

nepekatyaTenb @ YCTaHOBUTb B nosioxeHne AUTO;

BbICTaBUTb NapaMeTpPbl 3aMepa COrnacHO airopuTmy,

NOAKNHOYNTb U3MepPUTE/IbHbIE MPOBOAA,

nepez 3anyckom M3mepeHna Npubop 3amepsaeT 1 oTobpaskaeT HanpaxKeHne Uy U YacToTy ceTu;

29




e nocne nossneHuna Haanucy FOTOBO, HaxKaTb KnaBMLLIy ;

® [0C/iIe Kaxaoro CpaGaTblBaHMﬂ Y30 BKAtOYATb €ro BHOBb.

MpocMoTpuTe pesynbTaTbl U3MEPEHUA, UCMOb3YA KAaBULLM @ n @ MpUMepHBbI BUA, 3KpaHa nocne

OKOHYaHMA namepeHuna npeacrtasieH Ha PUCyHKe.

[na sbinonHeHUA cneayroulero nsmepeHuaA M/MI'IM U3MEHEHWNA NAaPaAMETPOB, HYXXHO Ha*aTb KN1aBULly

ESC

RCD RUTO
roToBo 211V
90 .0Hz

198 mA U.=12.5V

OTobparkeHne nHdopmaLunm Ha gucniee Npyu aBTomaTM4eckom namepeHum Y30
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A
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A
v
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a
v
100MA A 50B
a a V'S
v v v
cenekTMBHoe
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A A A V'
v v oﬁbmoe (ans ceJ¥KTV|BHb|x‘
V'S s
—  10mMA 12.5vV
L wma 0 N\, 0 [ O
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BbicTaBneHue napameTpos B pexknume AUTO

| 13:05 | W]
Ug=0.2V
Re=0.01kR
La(B.51an,.2=RCD
La(B.51Isn,..2=RCD

OTobparkeHre M MPOCMOTP PE3yAbTAaTOB NOC/e aBTOMATUYECKOro nsmeperusa Y30

5.8 HU3smepeHMe CONPOTHUBJIEHUS U30JISILUU

BHUMAHUE
Uccnepyemblii 06bEKT He A0MKEH HAXOAUTLCA NOA HanpAXKeHUeM.
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BHUMAHMUE
HeaonycTMmo OTK/Ilo4EeHUE U3MepPUTEIbHbIX MPOBOAOB A0 OKOHYAHUA U3MepPeHUs. ITO yrpoXKaer
nopakeHnem onacHbIM TOKOM U UCKJIIOYAET BO3MOXKHOCTb PaspAAKU UCC/IeayeMoro o6beKTa.

BHUMAHUE

dneKTpuuecKue paspagbl B mecTax NoBpeXKAeHUA U30NALUN, UCKPEHUE MeXKAY OKOHUaHUeM
M3MEpPUTENbHOrO 30HAA U UCC/IeayeMbiM 06bEKTOM MOTYT CTaTb MPUUYMHON CUNbHBIX
3NEKTPOMArHUTHBIX NOMEX. 3TN MOMEXN MOryT HapyLINTb HOPMasbHYI0 paboTy Haxo4ALMXCA PALOM
aneKkTponpubopos, paBHO KaK U camoro nsmeputens. Mostomy Heo6XoaANMMO TLLATENBHO COEAUHATD

nsmepuTtesibHblie KOHLbl U M3Mepﬂ9Mblﬁ 06beKT nepepa Haxatmem Knasuuiun .

5.8.1 O06iee onucaHue

MN3mepuTenb NpoBepsaeT CONPOTUBIEHNE N30AALNKM, NOAABAA HA UCCieayeMOe ConpoTmuaaeHme Ry
HanpsxeHue nsmepeHuns U n namepsasa npoxoaalumnii yepes Hero ToK |, KOHTPOIMpPyembIA Ha CTOPOHE
3aXMma @ Riso+- MpK pacueTe BeIMUMHDBI CONPOTUBAEHMA U30NALUMU USMEPUTEND UCNOb3YET
TEXHUYECKUIA MeToa n3mepeHns conpotmsnenus (Ry=U/l). HanpsaxeHne nsmepeHua sbibupaercs us
Tpex sennunH: 250, 500 nam 1000 B.

BbIxoAHOM TOK TpaHchopmaTopa orpaHMYeH BeMYnHOn 1MA. O BKAKOYEHUN OrpaHUYEHMA TOKa
CUTHaNU3NpyeT HenpepbIiBHbIA 3BYKOBOW CUTHaN 1 oTobparkeHne Haanucy NPEQEN 1! (OFPAHUYEHUE
TOKA) Ha npaBoW CTOPOHEe 3KpaHa. Pe3ynbtaT MamepeHusa B STOT MOMEHT TOYEH, HO HA KemMMax
HanpsXeHWe 3mepeHUsa HUXKe, YeM BbibpaHHOe nepes namepeHmem. OCo6eHHO YacTo orpaHMYeHme
TOKa MOXKET NPOsBAATLCA Ha NEePBOM CTagMM U3MEPEHMA N3-3a 3aPALKN EMKOCTU UCCNenyeEMOTO
obbekTa.

BkntoueHune namepeHnAa HaCTtynaeT nocne Ha*Xatma n ygepaHma Knasmniun (an dBTOMATUYECKUX
N3MepPEHMAX MHOTOMXMU/IbHbIX MPOBOAOB — NOC/Ee HaxaTuA). MoKa HanpAXKeHWe U3MepeHUs He AOCTUTHET
90% BbIOPAHHOM BeIMUKHBI (a TaKKe nocse npesbiweHnsa 110%), MamepuTesnb U3JaeT HENPEPbLIBHbIN
3BYKOBOM curHa. B npouecce M3amepeHnsa nameputesb reHepupyeT Kaxable NATb CEKYHA, KOPOTKUIA
3BYKOBOM CUTHaA, 4To obneryaeT CHATUE XapaKTEPUCTUK BPEMEHM.

& A3MEpHT eNEHO & HANPA¥E HHE
peanEHoDE

HZMEpEHHE

1 kB

S008|

2308

. ConpoTHENEHHE
T HEONALMK R

F50KCM S00kCR 1 MO

dakTnyeckoe HanpAaxeHne namepeHuna B d)YHKLI,MM namepAaemoro conpoTmeaeHUA N3onAaumnmn Ry (AJ’IH
MaKCMMaJIbHOIO HanpA*xeHnA MSMEDEHMH)

BHUMAHUE
Mpu nsmepeHnAX conpoTUBNEHUA U30NALUN HA KOHLLAX npoBoaos usmeputena MPI-508 co3paerca
onacHoe HanpsaxeHue o 1 kB.
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BHUMAHMUE

OTtobpakeHue Hagnucu «HanpaxkeHne Ha 06beKTe» COObLLAET O TOM, YTO UCCleayeMblii 06beKT
HAXoA4MUTCA NoA HanpsaXKeHuem. UsmepeHue 3a610KMpoBaHO. HyXKHO HemeA1IeHHO OTKIOYUTD
u3mepurtenb oT o6beKTa (06a npoBoga). Tem He meHee n3mepeHne BO3MOXKHO (6e3
rapaHTUPOBAHHOM TOYHOCTHU), €CIN NepeMeHHOe HanpsaXKeHue Ha 06beKTe MMeeT BeIMYUHY B
npepenax 2...20 B, a nocTtosHHOe HanpsAXeHue He npesblwaeT 2 B. B nose A0N0ONHUTENIbHbIX
pe3ynbTaToB 3KPaHa B TAKOM C/lyyae BbicBeYMBaeTca Haanucb «LUYM».

C oTnycKaHMeM KnaBuLwm , n3MepeHune npepbiBaeTca. YTobbl He yaepKMBaTb HAXKaTOM KnaBuLLy
B NPOLLECCE U3MEPEHMSA, NMOC/E €€ HAXKATUA HYXKHO HAXKaTb KNaBuLLY ). B rakom cnyyae

namepeHne MOXHO 3aKOHYNTb MOBTOPHbIM HaXXaTUem Kaasniun .

BHUMAHMUE

BKAOUeHUe NoaAEepPIKKU U3MepPUTEIbHOTO LIUKAA KnaBullei CUTHA/IN3UPYETCA: - KPATKUM
nepepbiBOM 3BYKOBOFO CUrHasa, eciv UsmeputesibHOe HanpaxkeHue He pgocturno 90% mam
npesbicuno 110% ycTraHOBNEHHOW BE/INUUHDI;

- KpaTKMM 3BYKOBbIM CUTHa/IOM, €C/IM U3mepuTenbHoe HanpaxkeHne mexay 90% un 110%
YCTaHOB/IEHHO BE/IMYUHDI.

BHUMAHMUE

Ecnun yepes 60 cekyHA, Nocne HaXKaTuA KAasuLLKn U3MepuTenbHOe HanpsaXXeHue He AOCTUrHeT
YCTaHOB/IEHHOW Be/IMYUHBI (CAULLKOM Masio CONPOTUB/IEHUE U30AALMU), TO USMepeHue
3aKaHYMBAETCA MU Ha 3KpaHe NoABAAETCA HaaNUCb «CANLWKOM 601bLUION TOK YTeUKU». ITa HAZNUCD
noABAAEeTCA U Torga, Korga Bo Bpems usmepeHua usonaums npobusaercs.

Mocne OKOHYaHUA N3MepeHna NPONCXOAMUT 3aMblKaHME 3aXKMMOB @ Risos M @ Riso- yepes
conpoTmsaeHune 100 KOm, 4yTo obecneymBaeT paspsaaKy EMKOCTU Ucciesyemoro obbekTa.

5.8.2 H3MepeHHe CONPOTHBJIEHUS U30IALNH

[ns namepeHns conpoTUBAEHUA U30AALUKU HEOBXOANMO:

® MOBOPOTHbIN NepekaoYaTenb @ YCTaHOBUTb B NOJIOXKEHUE Risp;

®  BbICTaBMTb M3MepUTENbHOE HanpsaxkeHne Uy U pexum nsmepeHns Riso (BUAMMBIN B CTPOKE
bYHKLMU U3MEPEHMSA) COTIACHO aITOPUTMY;

®  MOAKNUYNUTL U3MEPUTE/bHBIE NPOBOAHWNKN, ECIN 0OBEKT HAXOAUTCA NOA, HAMNPAXKEHMEM, €r0
BEJIMYMHA U3MEPAETCA U 0TOBPAXKaeTcs Ha aucniee;

o HaXaTb U YAEPXKNBATb KNaBULLy , 4nAa d)MKCMpOBaHVIFI Knasuwun AONOMHUTE/IbHO HaXaTb

KﬂaBMLLIy .

Pe3yanaT MOXHO BHECTU B NaMATb WU NPOBECTU cheayrouee nsmepeHue. HOCﬂe,EI,HVIﬁ pe3ynbtaTt

n3mepeHna CoxpaHAeTca 40 MOMEHTA NOBTOPHOIO HAaXaTuA KN1aBULIN NN NaMmeHeHunAa
NONOXKEHUA NepPeERNoYaTeNA |E| Mocne 3anucu pe3ynbraTta B NamMATb NOAA Bb|60pa napameTpos
namepeHna CTaHOBATCA HEAKTUBHbIMU (He BblCBe‘-IMBaI'OTCFI).
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YcTaHOBKa N3MEPUTENBHOIO HanMpAXeHUA U pexXmma npn UsmepeHnm ConpoTmnBaeHna nsonaumm
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HanpsxeHWe Ha 3aXuMax
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OTobpaxkeHune nHPopmaLmm Ha aucnaee Npu U3MepeHnmn conpoTUBAEHNS N30AALMUN
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M3mepeHune conpoTmeaeHNAa n3onaumm
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YcnoBus
BO BpeMSA
N3MepeHNs

2134k Urso=243.7U

OTobpakeHne pesybTaToB Nocae M3MEPEHNA CONPOTUBIEHUA U30IALNN

5.8.3 H3mMepeHue CONPOTUBJIEHHS U30JISIUA MHOTOKWUJIbHBIX KaGenein

N3ameputenb MPI-508 coemecTHOo ¢ agantepom AutolSO 1000a ocyuwectsnaeT usmepeHue
CONPOTUBNEHUA U3ONALUN MEXKAY BCEMU NAapPaMMU KU B INIEKTPUUECKUX Kabensx Tpex, YeTbIpex u
NATUKUABHBIX.

[Nna n3smepeHuns conpoTuBaEHMA U30NALUUN HEOBXOAMMO:
® MOBOPOTHbIN NepekaoYaTenb @ BbICTaBUTb B NosioXkeHme Risp;
e B MENU ycTaHOBUTb ANUTENbHOCTb OTAENbHOIO U3MEpPEHUS;

®  YCTaHOBMWTb HanpaAXeHUA nsmepeHus Uy 1 pexkum nsmepenmna Riso (BUAMM Ha AnHENKe GyHKLMK
napameTpPOB) COrIACHO anropuTMy, NOABUTCA NOE NPOCMOTPA COCTABHbIX Pe3y/bTaTa USMEPEHUS;

® 0ACOeAMHUTb U3MEePUTENbHbIE NPOBOAA, NPOBOA ynpasaeHuAa agantepa AutolSO 1000
NOAKMOUYUTL K pasbemy @ n3MepuTena, pasbembl @ Risos M @ Riso. C COOTBETCTBYHOLWMMMU
pasbemamu agantepa, M3mepuTesbHble MPOBOAA aAanTepa C COOTBETCTBYIOLMMM XKUNAMM
N3Mepsaemoro Kabens, ecnn nepsan napa *Kua nog U3MepuTeIbHbIM HanpaXeHUeM, ero BeJIMYnHa
n3mepaeTca n otobparkaercs;

e HaxkaTtb KnaBVILLIy .

MpuUMepHbI BUA 3KpaHa No 3aBepLIEHUN U3MEPEHMUA NpeacTaBneH pucyHke. OTaebHble pe3yabTaThl
pesynbTaTa UsmepeHus (ConpoTUBIEHNE MeXK 4y NOCNeA0BaTEIbHbIMU NAPAMM M) MOMKHO

NPOCMOTPETb NP NOMOLLU KNnaBULL <> n ® nocne nogcsevynBaHUA Knasmwlamm <> n <> nonAa
NPOCMOTpPA COCTaBNAKOLWMNX pe3yibTaTa.
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YCTaHOBKA U3MEPUTENBbHOIO HaNPAXKEHUA N peXXUma AnA U3MepeHua CoONnpoTUBIEHMA N30aALUN
MHOTOXUNbHbIX Kabenein
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MsmepeHme conpoTunBneHnAa N3onaumm MHOroXMabHbIX Kabene

OTo6paxeHue napbi NPOBOAHUKOB,
COMPOTUBNEHWE KOTOPbIX U3MEPSNOCh

EI =0 kabenb -5
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19 55[‘19

Ur sg=2EH .31

OTo6pa>+<eHv1e Pe3ynbTaToOB NOC/AE U3MEPEHNA CONPOTUBNAEHNA N30TALUN MHOTOXWUNIbHOTO Kabensa

Pe3yanaT MOXHO COXPaHUTb B MaMATb U NPUCTYNUTb K nOCheyHWnm NsmepeHnam. nOCHE,D,HMVI

pe3ynbTaT U3MePEHUA XPaHUTCA A0 MOBTOPHOMO HaXaTus Knasmium (10 WX N3MEHEHUA NOJIOXKEHUA
nepeknto4aTens @ Mocne 3anucu pesynbraTta B NamaATb Nos BbiI6opa NapameTPoB HEaKTUBHbI (He
cseTATCA).

Ecnu HeT apanTepa AutolSO 1000a, conpoTUBIEHME U30NALUN MEKAY KUNamu Kabena MoxKHO
N3mMepATb CNocobom, ONUCaHHbIM B NpeAblayLLeM NYHKTe, 3aNMcbiBad pe3yibTaTbl B nocaeayoLume
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AYeKkM NnamaTn. Y1obbl MHMUMKMPOBATL PaboTy Nporpammbl AnA 06paboTKN pe3ynbTaToB IEKTPUYECKUX
nsmepeHuii «COHIJ1 MpoToKoAbI», cnesyeT oTAeNbHbIE Pe3y/ibTaTbl 3aHOCUTb B NaMATb B
onpeaeneHHol nocienoBaTelbHOCTU. HuxKe npuBegeHa nocaefoBaTenbHOCTb (afOpUTM) 3anmcK
pe3ynbTaToB U3MEPEHUA MEXAY OTAENbHbIMU MapaMM XUA AAA Pa3AUYHbIX BUA0B Kabena n cnocobos
n3MepeHusa:

MHOroxunbHbl Kabenb ynpaBastoWmMn — ¢ 3aWMTHbIM NpoBoaom (PE nnau PEN):
Z1- PE, Z2 - PE, Zn-1 - PE, Zn — PE

MHOroXunbHbI Kabenb ynpaBAfOWMA — KaXKaas C KaxKaoun:
71-72,71-173,71-12n,72 73,72 - 74,72 — Zn, Zn-1 — Zn,
Z1-PE, Z2 - PE, Zn-1 - PE, Zn — PE

MHOrounbHbIN Kabenb ynpasaatowwmii — coceHue:
71-72,72-73,73-124,Zn-1-12n,Zn—Z1

CunoBoi Kabenb 2-unbHblii: L1 — N

Cunosow Kabenb 3-KunbHbii: L1 —PE, L1 - N, PE—N
Cunosoli Kabenb 4-KUNbHbIN

L1-12.3,L2-11.3,L3-1L1.2,

L1 -PEN, L2 - PEN, L3 — PEN

CunoBol Kabenb 5—KnUNbHbIl

l1-12.3,12-11.3,L3-11.2,

L1-N,L2—N, L3—N,

L1-PE, L2 - PE, L3 —PE,

PE—N

[lna Toro, 4Tobbl 3anMcaTh B NaMATb U3MEPUTENA Pe3y/bTaTbl U3MEPEHUIA HECKONbKUX Kabenel,
HeobxoaMmo:

®  OYUCTUTb COAEPKMMOE NAMATH, EC/IM eCTb HE0HX0AMMOCTb;

e  BbI6paTb HauyaNbHYIO AYElKy ¢ Homepom 01 MAK OKaHYMBALOLLYIOCS Ha 1;

® BHECTV B NaMATb PE3yNbTaTbl U3MEPEHMUI NepBOoro Kabens B COOTBETCTBMU C BbIOPAHHbIM
aNropuUTMOM;

e [/1A 3aMMcKU NocneaHero pesyabTaTa 3amepa NepBoro Kabens UCNonb3oBaTb HaxaTue ,
YCTaHOBUTCA 3HAK — pasAenuTe/b pe3ynbTaToB U3MePeHUIA NepBoro Kabens ot pesynbTatos
M3MepeHui nocnepytowero Kabens, a B Ka4ecTBe TEKYLLEN AYEMKN YCTaHOBUTCA BanrKalLwas,
KOHuatoLlaaca Ha 1;
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®  3anncaTtb B MNaMATb PE3Y/IbTaTbl I/I3Mep6HVIﬁ nocneayrowmnx KaGEHEVI, He 3abbIBaA HaXXMMaTb @

npu 3anMcu nocaeaHero pesynbrata U3MepeHus Kaxaoro kabens.

5.9 Hsmepel-me CONNPOTHUBJICHUA HU3KHUM HANIPpAXKEHHUEM

BHUMAHMUE
MoaKkntoueHne K usmeputenio HanpaxkeHus sbiwe 440 B nepemMeHHOro ToKa MOKeT NPUBECTU K ero
NOBpPEXAEHMIO.

5.9.1 H3MepeHHeE IeJOCTHOCTH 3aIMTHBIX 1 KOMIIEHCAIUOHHBIX COeAUHEHHU I
ﬂ,}'lﬂ namepeHuna UenoCTHOCTU 3alMTHOIro coeanHeHunA (COI'IpOTVIB}'IeHVIe npoBo4oB 3a3emM/1eHNA U KOMI'IeHcaLI,VIVI) HU3KUM

HanpsaxeHne n Tokom 1200 MA HeobxoaMMO:

. MNepekntoyatennb @ YCTAaHOBUTb B NosoxeHune R "))) 1200 mA;

e  BbibpaTb pekum nsmepeHus £200 MA (BUAMMbINA B CTPOKE GYHKLUMM M3MEPEHUSA) COFIACHO anropuTMy;

° MopcoeanHUTL U3MepuUTeNbHble NpoBoAa cornacHo Puc.35;

e  HaxaTb Knasuwy .
AUTO-ZERO

a“
v

+200mMA 4—| Bbibop nosuumm

VN
A 4

o
LI e )
v

Mopsaok

Bbl6Op perknMma U3mepeHns LefoCTHOCTU coeguHeHnsa Tokom £200mA

HanpskeHne Ha OTKPbITbIX 3aXKMMaX HaXoAMUTCA B rpaHMuax 4...8 B. MamepuTenbHblit TOK Ans
N3MepsAeMOoro ConpoTMBAeHMA He Bonee 2 OM, coCTaBAAIOLWMIA MUHUMYM 200MA, NponycKaeTca B ABYX
NPOTUBOMONOXKHbIX HanpaBAeHUaAX. B KauecTBe r1aBHOro pesynbTaTa 0TO6paXKaeTca cpesHAn BeMUMHa,
a CONpoTUBAEHUE, U3MEPEHHOE ANA OTAEbHbIX HanpaBAeHuii, oTobparkaeTca B Nose A0NONAHUTENbHbIX
pe3y/bTaTos.

RCCONT)> *200 13:52 |
T wym |

Rr=3.480
3 .44  |g=3.410

PEXWUM

OTobparkeHne MHOPMALMM Ha AUCTIee NPU U3MEPEHUM LENOCTHOCTM COeANHEHUA TOKOM 200 mA
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BHUMAHUE

MNoasneHue Hagnucu «Hanpa)KeHne Ha 06bEKTE» cO06LaeT, YTO Ucceayemblii 06beKT HaxoauTcA
noa HanpsaxkeHnem. UsmepeHue 610kupyetca. HeobxogmMmo Hesame[IUTENIbHO OTKAKOYUTD
u3mepuTtesnb oT 06beKTa. Bo3aMoKHO uamepeHue ¢ A4ononHUTeNIbHO owMBKOU (onucaHHoOM B
TEXHUUYECKUX CBeAEeHUAX), ecn Ha 06bEKTe HAXOAUTCA HanpAXKeHne NOCTOAHHOro u/vuamn
nepemeHHOro Toka B npegenax 0,1..1 B. B takom cnyuae B nose A0NO/IHUTE/bHbIX Pe3y/bTaTOB Ha
3KpaHe nosBaAeTca Hagnucb «LLYM!»,

5.9.2 H3mMepeHUe LEe/IOCTHOCTH LieNH

Y106bI UI3MEPUTL CONPOTUBIEHME HU3KMM HANPAXKEHNEM, HYXKHO:
e [lepekntoyartensb @ YCTAaHOBUTb B NONOXKeHMe R ) 1200 mA;

e  YCTaHOBUTb PEXUM U3MEPEHMUA D) (BANMbIV B CTPOKE GYHKLMU U3MEPEHMSA) COFNACHO anropuTmy

e [oAKAOYUTL U3MEPUTENIbHBIE NPOBOAHMUKN.

AUTO-ZERO

Ao
4 )b - ) <—| Bbibop nosuuuu
v

Mopsaok

YCTaHOBKa peXuma U3MmepeHma CONPOTUBIEHMA HUSKMM HanNpsarKeHnem

MamepeHMe conpoTuBIEHNA HUSKUM HanpAXeHnem

BHUMAHMUE

MNoasneHue Hagnucu «Hanpa)keHne Ha 06bEKTE» cO0bLaeT, YTO Uccaeayemblii 06beKT HaxoauTcAa
noa, HanpaxXeHuem. UsmepeHue 3a610KupoBaHo. Hy}KHO He3ameANUTENbHO OTKAKUYUTL U3MepUTeb
OoT 06beKTa. BO3MOXKHO U3mepeHue ¢ A0NO/IHUTEIbHOM OLIMBKOM (ONMCcaHHOM B TEXHUUECKUX
CBeAeHUsAX), ecim Ha 06beKTe HaX0AUTCA HanpAXKeHNe NOCTOAHHOro U/UAn NnepemMmeHHOro ToKa B
npeaenax 0,05..0,5 B. B takom cny4yae B nose A0NOJIHUTE/IbHbIX PE3Y/IbTaTOB Ha KpaHe
oTobpaxkaerca Hagnucb «LLYM!».
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PEXWM

OTobparkeHne nHpopmauunm Ha gucnsiee Npu U3IMepPeHUn LeNoCTHOCTHM Lenu

MafeHne HanpAXXeHUA Ha U3MePAEMOM CONMPOTUBNEHUN He NpeBbiwaeT 8 B, a TOK M3MepeHnit
orpaHuyeH 10 mA. Ecnmn BennunHa nsmepaemoro conpotusneHma Ry meHee 50 Om, nsmeputenb
reHepupyeT A/IUTENbHbIN 3BYKOBOW CUTHa.

5.9.3 KomneHcanys cOnpoTUBJIEeHMS U3MePUTETbHBIX NPOBOAOB - AutoZero

Y106bl KOMMNEHCMPOBATL BAUAHUE CONPOTUBNEHUA U3MEPUTENbHBIX MPOBOLOB Ha pe3ybTaTt
nU3MepeHusn, HeobxoaUMmo:

o [lepekntovartensb @ YCTAaHOBUTb B NON0XKeHMe R *) 1200 mA;

e YcTaHOBUTb perxnm namepeHmna AUTO-ZERO (BUAMMbIM B CTPOKE GYHKUUI U3MEPEHUA)
COrNacHO anropuTmy

e CoeguHWTb KOHLbI U3MepUTEbHbIX MPOBOAOB;

e HaxaTtb KnaBMLLIy .

AUTO-ZERO+—| Bbibop nosuuun

A
4 =
A 4

Mopsaok

YcTaHOBKa peXnma KomneHcaunm ConpoTnusieHNA NU3SMePUTE/IbHbLIX MPOBOAOB

Ri.COMT» RUTO-ZEROD| 12:41
AUTO-ZERO

B .00%

OTO6pa)'KEHME VIHd)OpMaLI,VII/I Ha aucnsiee npn KomneHcauymnm conpoTtmBaeHna nposoaos

Mocne KomneHcauMn coNPoTUBIEHNS NPOBOAHUKOB Ha gucniee oTobpaxkaeTtca sesmumnHa 0,00 Om m
Hagnucb AUTO-ZERO, nocne 4yero u3ameputesib aBTOMaTUUYECKU NePEXOANT B PEXKMM, YCTAHOB/IEHHbIN
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paHee. Haanucoe AUTO-ZERO ocTtaeTca Ha aKpaHe, coobulas, YTo u3mepeHume npoBoanTCaA C
KOMMeHcaumnen conpoTUBAEHNA U3MEPUTE/NbHbLIX MPOBOAOB.

YT1obbI yYO3a/INTb pe3yibTaTbl KOMNEHCAUNIO, NOBTOPUTE NpoLeaypy KomneHcaunn C pa3OMKHYTbIMU
npoBoAHUKaMW.

5.10 U3MepeHHe HaNpsDKEeHUs M IepeMeHHOT'0 TOKAa, MOLHOCTH, COS (@ U
YacToThI

N3meputeno MPI-508 moxeT namepATb HaNpAXKEHUe U YacToTy CEeTU, TOK, a TaKKe cos ¢. Ha ocHoBaHMH
NOJly4eHHbIX PE3y/IbTaTOB U3MEPEHWNI PACCUUTBLIBAETCA MOLLHOCTb NOAHAA S, aKTUBHAA P 1 peakTnBHaA

Q.
Ana nsmepeHuns Heobxoammo:

e [loBOPOTHbIN NepeKkaoYaTe b @ yCTaHOBUTb B nonoxkeHne LOGGER;

e BbI6paTb NapameTp (NapameTpbl) 418 PErUCTPALMK, A TAKXKE BbICTaBUTb ONTENBHOCTb
(MHTepBan mexay BbIbopKamu) tp U YMCAO BbIBOPOK N COrNacHO anropuTmy;

®  [ON1A perucTpauum Toka K pasbemy @ NOAKNKYUTL n3MepuTenbHble Knewm tuna SONEL C3;

BHUMAHUE

YT106bl M36€KaTb HEOAHO3HAYHOCTU B PacYeTe MOLLHOCTH, K/IeL M HY>KHO YCTaHaB/IMBATb TaK, UTOObI
HaxoAALWMeECA HA HUX CTPENKM NOKA3biBaAMN Ha TOUKY NOAKNIOUEHUSA 3aXKMMma usmepurtens L K
uccnegyemomy o6bekTy.

®  MOAKAOYUTb U3MepPUTE/IbHbIE MPOBOAA, BbiIOpaHHbIE NapameTpbl MU3MePSOTCA U 0TObparkatoTea
no xo4y perucTpauuu;

® YyTObObI 3anNyCTUTb PErNMCTPaUnNio, HAXKMUTE KNaBULY .

I'Iperau.l,eHme perncTtpaunm nponcxogunT nocne BbiNOJIHEHNUN YCTAaHOB/IEHHOIO KO/1IM4YeCTBa r|p06 nnn
paHblle, NOCNe HAaXKaTUA KNaBULWn .B npouecce perncTpaummn akTuBHbIM ABNAETCA NpPaBoe nose
Bbl60pa, no3posaolee oTcnexXmeaTtb, MaHUNYyANPYA KnaBullamu @ n <>, TeKkyuwme n CtTatTuctnyeckmne

3Ha4YeHMA HanpaxkeHnAa cetn Uavs, Umin, Umax n nx NpoLeHTHoe COOTHOoWeHume ¢ Un.

Mpun gantenbHom cbope AaHHbIX U3MEPUTESIb SKOHOMUT SN1EMEHTLI MUTAHUA, NEPEXOas B CNALLNIA
pexum. Ytobbl MOCMOTPETH TEKYLLME U CTAaTUCTUYECKUE pe3ybTaTbl, HAA0 BbI3BaTb €r0 U3 JaHHOTO

COCTOAHMA HaXXaTUem KnaBuLn .

BHUMAHMUE
Mo:KeT 6bITb HE06X04MMbIM NOAO/bLLE NPUAEPKATL KNaBuly. Bo nsbexxkaHue cnyyaitHoro

NpeKpalleHUus perucTpaLmum He ciegyeT HaXKMMaTb K1aBuLly b=,

Mocne oKoHYaHUA pernctTpaunmn aaHHblx (Haanucs STOP) B NnamsaTb BHOCATCA TaKXKe: AaTa U Bpems
Hayasa M KOHL,A NPOLECCa, a TaKKe CTaTUCTUYECKUE 3HaYEHUA HaMNPAXKEHMA CETU B NEPUOL, PerucTpaumnm
Uavs, Umin, Umax u npoueHTHoe oTHoweHue K Un.
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[na 3anycka cneaytouiero cbopa AaHHbIX CAeayeT OYUCTUTb NaMATb PerncTpatopa. B npotueHoOM caydae
MOMbITKa 3aMycKa perncTpaLmm BbI30BET NOSBAEHME NpeaynpexKaatoLLero coobieHns. Haxatme

KNnaBuwun nocne noAasaeHUA COO6LLI,eHVIF|, 3anyCKaeT ceayrouiee nsmepeHmne n npeaBaputTesibHoO
3anuncCaHHble AaHHble 6y,CI,YT noTepAHbLI.

10000
VN
v
5000
VN
h 4
1000
VN
A 4
Boé 99s 500
A A VN
v v v
I ...co1s 100
VN VN
v v A 4
A
4v>—> U 4 1s 4p 50
MNapameTp t n
perucTpauum :

Bbibop napameTpa, UHTEPBaNa MexKay BbIBOpKaMmu 1 uncna npob perncrTpaunm

PETUCTPATOP

U= I = 8.6mA

f < 45Hz cosy =0.00

P=0 .00l S=8.88VUR[ (=0 .,00var
BCE |

PETMCTPATOP
HOMEP BblBOPKMU 154
Uep=218 U = 391 %U,

Uma x=212 U 92 ./.Un
Umi n=26? U %) ./.Un

| PETUCTP

Buna ctaTucTnyeckmx 3HayeHU B npouecce perncrpaumm HanpAaXeHna cetm
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Cnocof NogknYeHd A KNeugi

Cxema usmepeHua aaa perncTpaumm n usSMepeHuns Toka, MOLWHOCTU U COS @

5.11 [IpoBepka noc/jieA0BaTe/IbHOCTH YepeAoBaHus a3

YT106bI NPOBEPUTL NOCEA0BATENbHOCTb YepeaoBaHMA ¢a3s B TpexdasHoOM ceTh, He0bX0AUMO:

o N
o [lepekntoyatenb GyHKLMI @ YCTaHOBWTb B NMOJIOXKEHUE 5

e [logKkntounTb NPoOBOAA 417 USMEPEHUA.

Ha neBoW cTopoHe oTobpakaeTcs Nnocaeao0BaTeNbHOCTh $ha3s Kak npAmas uav obpaTtHas, a Ha NpaBon —
3HayeHuna mexdasHoro HanpsaxeHusa. OTCYTCTBME UK CIMLLKOM HU3KOE HanpsaXKeHue ogHon 13 ¢as
BbI3bIBAET OTCYTCTBME OTOOPANKEHUA ee HAa3BaHMA B HUMHEN YacTu Ancnies.

-
il

L1
L3

gL

PE

y
0/

| D
L1L2 |L3 % a 5
— L2 00
— | D)
- @ (8)0

gan

I'IpOBepKa nocnenoBatesibHOCTHM YepeaoBaHUA d)aa
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YEPEJOBAHMUE ®A3 13:20 | (]
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OTobparkeHne MHbOPMaLMM Ha AUCTIee NPU NPOBEpPKe NocieoBaTeIbHOCTU da3

6 Ilamarb

N3meputenn MPI-508 ocHalleHbl namaTbio Ha 10000 oTAesibHbIX pe3ybTaToB n3amepeHuii. OHa
He3aBMCMMa OT NaMATU permcTpaTopa. Bca namaTb pasgeneHa Ha 10 6aHKoB no 99 Adeek. bnarogapsn
OVHaMMYECKOMY CBOMCTBY MaMATU KaxKaaa N3 AYeeK MOXKET COAEepKaTb Pa3/IMYHOE KONMYECTBO
OTAENbHbIX PE3yNbTaTOB B 3aBUCMMOCTW OT NoTpebHocTM. 3To obecneymBaeT oNnTMMmasabHoe
ncnosb3oBaHMe ob6bema NamaTh. Kaxablit pesynbTaT MOXKHO 3aNMCbiBaTb B AYENKY C BbIBpaHHbIM
HOMepoM B BbiIbpaHHOM BaHKe, 61arogaps Yemy nosib3oBaTe/lb USMEPUTENSA MOXKET Mo COBCTBEHHOMY
pa3ymeHM o NpMcBanMBaTb HOMepPA AYEEK OTAE/IbHbIM U3MEPUTENbHbBIM MYHKTaM, @ HOMepa 6aHKOB —
oTAeNbHbIM 06BEKTAaM M3MEpPEHUS, BbINONHATbL U3MEPEHMA B MPOU3BO/IbHON NOCNEA0BaTE/IbHOCTU U
NoBTOPATbL X 6e3 NOTePU OCTa/IbHbIX AaHHbIX.

BHUMAHUE

B 04 HYy AYeiiKy MOKHO 3anucaTb pe3ynbTaTbl U3MmepeHuii Bcex pyHKUMA usmepeHus. Mpum
BbIK/1I04E€HHO1 aBTOMHKPEMEHTALLMM HoOMepa AYeNKU 3annUcb B NaMATb OTAE/IbHOro pe3ybraTta
(rpynnbl pe3ynbTaToB) He yBeMUMBAET AaBTOMATUUECKM HOMepa TeKyLell AYelikKn, YTobbl N03BOUTD
3anucbIBaTb B Hee Noc/ieayoLlmne pe3ynbTaTbl USMepeHui, KacaloLmneca 4aHHOr0 NYHKTa UsSMmepeHus
(0o6beKTa). Mpu BbINOAHEHUU cepun U3MepeHunii ana ogHo pyHKLMKM MmoKHo B MENU ycTaHOBUTD
aBTOMaTU4YeCKOe yBe/IMYeHUe Homepa AYEKU Nocae KaXKAoi 3annucu B NamaATb.

CoxpaHeHHble B MamMATb Pe3y/IbTaTbl OCTAIOTCA NOC/E BbIK/IOUYEHUA U3MepuTens, baarogaps Yemy oHU
MOryT 6bITb NO34HEE CYMTaHbI UM NepedaHbl B KOMNbIOTEP. He NoANeXuT UsMeHeHUo U Homep
TeKyLen A4enKkn 1 baHka.

PekomeHayeTca OUYMCTKA NaMATM NOCAEe CYNTbIBAHMA JAHHbIX UK Nepes, BbiNOJHEeHneM HOBOM cepun
M3mepeHm7|, KOTOpble moryTt 6bITb 3aMMCaHbl B TE e camble AYEMKHM, YTO npegbiaywmne.

BHUMAHUE
B namATb MOXHO 3aNUCbIBaTh TO/IbKO pe3y/bTaTbl U3MEPEHUIA, NONYYEHHDIX NOC/E HAXKaTUA

KnaBuuiun (33 UCKNIIOYEHUEM KoMNneHCcaunm conpoTmeaieHna nameputesibHbixX npOBOAHMKOB.).
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6.1 3anuce pe3y/ibTaTOB U3MEPEHUH B IaMATh

118 coxpaHeHus pe3ysbmamos 8 Namames HeobxodUMO (OCAEe OKOHYAHUSA U3MeEPEHUS):

®  HaKaTb KnasuLy . Ha aKpaHe nosiBAsieTcs OKHO C HOMEPOM UCMO/Ib3yeMOrO B aHHbIN
MOMEHT 6aHKa 1 HOMepPOM TeKyLlein suenkn. PamKa BOKpYr Homepa 6aHKa 03HaYaeT, YTo KakK
MWHMMYM B OAHOM ero AYeiKe 3anmcaH xoTs 6bl 04NH pe3ynbTaT. PaMKa BOKpYr HOMepa A4enkm
03HAYaeT, YTo B HEW 3aMMCaH Kak MUMHMMYM OAMH pe3ybTaT usmepeHus. Ecam B auelike yxe ectb
pesynbTaT 4aHHOTo BMAA, OH OTOOParKaeTca BMECTO ropU30HTa/IbHbIX YEPTOYEK.

BHUMAHUE
Cepbiit $OH Npu NPOCMOTpe pe3y/IbTaTOB NOABAAETCA TOrAa, KOrAa BUA 3anucu pe3ynbTaToB B NamMATH
He OT/INYaEeTCA UAN He3HAUYUTE/IbHO OT/IMYAETCA OT GOpPMbI 3anuceii Nnocie U3MmepeHus.

e  KJaBULWaAMMU @ n <> YCTaHOBUTb Ha Nose Bbibopa 6aHKa MK AYENKM, @ KNaBuLamm <> 7 @
BblI6paTb HOMep HaHKa M AYEKM NN OCTaBUTb TEKYLLME HOMEpPA (peKoMeHayeTCs, ecun nepes,
n3MepeHMaAMM BaHK Bbin ounLLLEH);

e OBTOPHO Ha)KaTb KAaBULY .

-»— 3AMNUCb B NAMATDb

OTtobpaxkeHune nHPopmaL MM Ha aucniee B perKMme 3annucu B NnamaTb

B namaTb BHOCUTCA Habop pe3ynbTaToB (FNaBHbIN M AONOAHUTENbHbIE) AAHHOW U3MEPUTENbHOM
dYHKLMK, a TaKKe YCTaHOBAEHHbIE NapameTpbl U3MEPEHUs.

MpY NONbITKE COXPAaHEHMA U3MEPEHUA B AYEMKY KnaBuLe , NpW YCNOBUK, YTO TaKOM pe3ynbTaT B
Hel yXKe Haxo4uTCa, NPUBOAMT K NOABJAEHMIO Ha SKPaHe NpeaynpexaatoLLero coobuieHna: «3anucatb
Ha NpeablayLLmMii pe3ynbTaT?», a ciedytolee HaxKaTue KNaBuwmy — 3anmncb HOBOTO pesy/ibTaTa
n3MepeHna 1 yaaneHune npeabliayuiero. Ytobbl 0TKasaTbCsA OT 3anMcK U BbiIBpaTb Apyryto, cBO6O4HYO

AYENKY, HY)KHO HaXKaTb KaaBuLly _

CoxpaHeHme B MamMATb NOATBEPHKAAETCA NOAB/IEHUEM HA IKPAHE CMMBO1a _'i}} N TpEMA KOPOTKMMU

3BYKOBbIMUW CUTHATaMWN.

B npouecce 3anncu B noCi1e4Ho ‘il'-lEﬁKy AaHHOTOo 6aHKa Ha 3KpPaHe BMeCTO CMMBOJ1a _:}}
noasnaeTcA Haanucb: NocnegHan AveiKa B 6aHKe.

6.2 IIpocMOTp cOXpaHEHHBIX pe3y/JbTaTOB

[na npocMoTpa coXpaHeHHbIX Pe3ybTaToB, HEOOXOAMMO NepekatoyaTeb @yCTaHOBMTb B NOJIOXKEHME
MEM. B meHto BbIbpaTb «MpocmoTp». Ha akpaHe NosBUTCA coaepKMmoe nocneaHer 3anMcaHHom
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AYenkun. Ytobbl BbIOpaTb HOMEP SYENKN, COAEPHKMMOE KOTOPOM HYXKHO NPOCMOTPETb, cieayeT

K/JlaBuLWamMm @ u <> BblOpaTb Nose 6aHKa UAK AYENKM, a KNaBuLwamu @ " @ BblOpaTb HOMep BaHKa

n a4yelkn. [lna npocmoTpa coaepKaHma A4enKn Hago BbIOPaTb NoE CO CTPENKAMM U KNaBULLAMMU @ "

@ NPOCMOTPETb OTAE/IbHbIE PE3YNbTAThI. OTo6pa>+<a}0Tc5| TOJZIbKO PE3Yy/IbTaTbl BbIMO/IHEHHbIX

M3Mep6HMl7I. Ecnu B suenKe He 3anucaH Hu OAWH Pe3ynbTart, OT06pa)KaIOTCF| FrOPU30HTa/IbHblE YEPTOYKMN.

MocnenoBaTeNbHOCTbL 3aNMCU OTAENbHbIX PE3yNbTaToOB 3aMEPOB NpmnBeaeHa B CIIE,D,yPOIJJ,eVI Ta6m4u,e.

Ne. FnasHbIl pe3ynbTart JononHuTtenbHble pe3ynbTaTbl
lknnn Z
1 Z | R
L-N VAN g X,
Uin
lkvnn 7,
2 Z I R
L-L UAn g X,
UL
lk NN Z_p¢
R
3 Zipg N I
X,
ULpe
Ik nnn Zpe Y30
R
4 Z,p£ Y30 nnum lg
X,
UL-PE
5 Re
Us, Re
6 UL—N
ta npu 0,515, TOK CMHYcOMAANbHbIN, Ppas3a HavabHaA
NONOXUTENbHAA U OTpULLATEIbHASA
ta npu 1, TOK CMHYCOMAANbHbIM, dpa3a HavyabHan
NONOXKUTENbHAA U OTpULLATENbHASA
. ta Npu 24, TOK CMHYCOUAANbHbBINM, dpa3a HavyabHan
NONOXKUTENbHAA U OTpULLATENbHASA
ta Npu 5, TOK CMHYCOUAANbHbIN, dpa3a HavanbHan
NONOXKUTENbHAA U OTpULIATEIbHASA
g |, TOK CUHYCOMAANbHbIN, Ppa3a HayaibHAA NONOKUTENbHAA U
oTpuuaTtenbHas
9-11 | TOK OgHOHaMNPaB/EHHbIM NYAbCUPYIOLWLMIA C NONOKUTENBHOM U OTPULLATENIbHOWN NOoNAPU3aLLMei
12- TOK OZIHOHaNpPaBAEHHbIN NY/IbCUPYIOLUIA C NOCTOAHHBIM HOMMUHAZIOM M NONOXKUTENLHON U
14 oTpuLaTesbHOM Nonspusaumeit
15- ]
17 NOCTOSHHbIN TOK 1 NOAAPU3aLLMA NOOKUTENbHAA N OTpULaTebHan
[MPEOEN I!]
22 Riso
[lwym 1]
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FnaBHbIW pe3ynbTaTt [ononHuTtenbHble pe3ynbTaThbl

l-JISO

23

MPOBOJA-3: Risop-pe), Uiso, [MPEAEN 1], [LLIYM]
Risos-re) Uiso, [MPEAEN 1], [LLYM]
Risoqa-ny, Uiso, [MPEAEN 1], [LIYM]

24

MPOBOJA-4: Risopi-ny, Usso, [MPEAEN 1], [LUYM]
Riso2-n, Usso, [MPEAEN 1], [LWYM]
Risos-ny Uiso, [MPEAEN 1], [WYM]

25

MPOBOJA-4: Risori-2), Usso, [MPEAEN 1], [LLIYM]
Risou1-3), Uiso, [MPEAE 1], [LUYM]
Risot213), Uiso, [MPEAE 1], [LUYM]

26

MPOBO/A-5: Risop-pe), Uiso, [MPEAEN 1], [LUIYM]
Risoq1-pe, Usso, [MPEAEN 1], [LUYM]
Risoa-ny Uiso, [MPEAEN 1], [WYM]

27

MPOBO/IA-5: Risoz-ny Uiso, [MPEAEN 1], [LUYM]
Risoqs-ny, Uiso, [MPEAEN 1], [LLUYM]
Riso(L1-12), Uiso, [MPEAEN 1], [LUYM]

28

MPOBOAA-5: Riso(u1-13), Uiso, [MPEAEN 1], [LLYM]
Riso(2-13), Uiso, [MPEAE/T 1], [LWYM]
Riso(t2-pe), Uiso, [MPEAEN 1], [LUYM]

29

MPOBOJA-5: Riso(iz-pe), Uiso, [MPEAEN 1], [LUYM]

30

[lWYMm 1]

R +£200 mA Re

Rr

6.3 IIpocMoTp mamMAaTH perucrparopa
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NAMATb PETUCTPATOPA

DHTAsTarT @ BZ2.82 .84

LstarT @ B8:35:81
DATA STOF = 42 .82 .44
L STOF = dE2:36:41

NAMATb PETUCTPATOPA
Up =221

Ugw =2B38U=34 .35,
Urna =2 12U=8E . 2%Un
Upys q=2830=34 . 3% g

NAMATH PETUCTPATOPA
HOMep BbiDOpKKU: 35
217U I = 4.39H

od BHz cosy =1.86
S=955UH =30 .1uar

OTobparkeHne MHOOPMALMM Ha AWCniee NPy NPOCMOTPE NaMATU pPerncTpaTopa




Y106bI NPOCMOTPETL 3aNUCaHHbIE B MAaMATU perucTpaTopa pesyibTaTbl USMEPEHUSA, HYKHO
nepekatyaTenb @yCTaHOBMTb 8 nonoxeHne MEM. B meHto BbIbpaTb no3nuuto «Mamatb
peructpatopa». Ha HUKHel cTpoke 0TOBPa3nTCA YacToTa ANCKPETM3ALMK tp 1 YMCNO BbIBOPOK N.
BbibpaHHOe BHavYane nosie NpocMoTpa NO3BOAAET OTOOpaXKeHWe AaTbl U Yaca Havasna U KOHLA
pPerucTpaumum, CTaTUCTUYECKMX 3HAYEHMI HanpAXKeHUs ceTn Bo Bpema pernctpauim Uays, Unmin, Umax M UX
NPOLEHTHOE COOTHOLWeEHME K U, C nocneayowmm npocMoTpomM BbIGOPOK. ITO NPOM3BOAUTCA

Knasuwamu <> M®.

6.4 OuucrTka DaMATH

OUYMCTUTb MOKHO BCIO MaMATb, OTAE/bHble BaHKN MM AYEKM, a TaKXKe NamATb perucTpatopa. Ytobbl
OYUCTUTb AYEIKY, HeobxoaANMO:

° I'IepEKnI-OHaTenb@yCTaHOBMTb B nosoxXeHne MEM;

e BblbpaTb «OUMCTKA AYEKNY;

e  K/laBuULWamM @ 7 <> noacBeTUTb Nose Bblbopa HaHKa UK AYEKN U KNaBuLLaMM @ " @
BblI6paTb HOMep HaHKa U AYEKM, KOTOPYIO HYKHO 0unCTUTL (Prc.47)

naMmATb perucTpartopa

[A4YEMKA | 8] B BAHK

OuncTKa auerkm namaTtn: 1 — Ne 6aHKa, 8 — Ne aueinku, — 6aHK C MUHMMYM OHOM 3aHATOM

AYEKoM, | 8 | — 3aHATas AYenKa

© o
®  HaXaTb Knasuuwy , Ha 3KpaHe NoABUTCA BOMPOC, AeNCTBUTENIbHO /11 CheaAyeT OYUCTUTDL

AYelnKy;

e nocne Bbibopa «[A» HaxKaTb Knasuily , Ha 3KpaHe NoABUTCA Haanucb: «OUMCTKa
BbI6paHHOM AYENKMY», a TaKKe Nosoca, MHGOPMMUPYIOLWAA O NPoLLecce O4MCTKU. Mocne
YOANEeHNA [AHHbIX NOABUTCA HAAMUCh: «AYeiKa OUYULLLEHA» U U3MEPUTE/b U3LaCT KOPOTKUI
3BYKOBOW CUrHan.

[ns yoaneHus gaHHbIX 6aHKa, HE06X0ANMO:

° nepeKmoanenb@yCTaHOBMTb B nonoxxenne MEM,;

e BblbpaTb «OUUCTKA 6aHKay;

e  KnaBuLWamMu @ u @ BblbpaTb HOMep 6aHKa;

© o
® HaXaTb KnaBuuly , Ha 3KpaHe NoABUTCA BONPOC, AEUCTBUTENIBHO /11 CaieayeT O4YUCTUTb

b6aHK;

e rnocne BbIbOpa BO3MOMKHOCTU «JA» HaXKaTb KﬂaBVILLIy , Ha 3KpaHe NOABUTCA HaLNUCh:
«OumncTKa Bcero 6aHKa», a Tak»Ke N00CKa, MHGOPMMPYIOLLAA O NPOoLLecce OYMCTKM. Mocne
yAaneHva AaHHbIX 6aHKa, NOABMTCA HAANUCL: «BaHK OUMLLEHY» U U3MEPUTENb U3AACT KOPOTKUM
3BYKOBOM CUTHa.
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[na yaaneHua Bcex AaHHbIX NaMATU, HeobXoANMO:

nepeKmoanenb@yCTaHosmb B nonoxeHne MEM;

M3 MeHI0 BblbpaTb « OUUCTKA NaMATUY;

*> o
HaXaTb KnaBuuly @ , Ha aucnsee noAaBnTCA BONpocC, 4eENCTBUTENIbHO /I ChedyeT CTEPETb

BCIO NaMATb;

=
nocne Bbibopa onunmn «A» HasKaTb KNaBuLLy , Ha gucnaee NOABUTCA HaAMMUCh: «OUMCTKA
BCei NamMATU» N NOI0CKa, MHOOPMMPYIOLLAA O NpoLLecce OYMCTKM. [ocie 0YMCTKM NoABUTCA
HaZnucb: «BcAa NamaATb ouuLeHa» 1 U3MepUTesb U34acT KOPOTKUIA 3BYKOBOM CUTHa.

[lNA OUNCTKM NaMATU perncTpaTop, HeobxXoaAnmo:

nepeKmoanenb@yCTaHosmb B nonoxeHne MEM;

B MeHI0 BbI6paTb «OUMCTKA NaMATH perucTpaTopar;

> o
HaXKaTb KnasuLly @ , Ha 3KpaHe NoABUTCA BONPOC, AENCTBUTE/IbHO N CeAYeT OYUCTUTD
NamaATb PerncTpaTopa;

nocne otseTta «AA» HaxaTb KﬂaBl/ILIJy , Ha 3KpaHe NoABUTCA HaAMMUCb: «OUMUCTKA NAMATH
perucTpatopa», a Tak»Ke nosaoca, MHGOPMMPYHOLLAA O NPOLLECCE OYMCTKM. MOoCe OUMCTKM
NoABUTCA HaANUCh: «[amATb PerncTpaTopa OUYMLLEHaY, @ USMEPUTE/b U3AACT KOPOTKUI
3BYKOBOM CUTHa.

YT06bl OTKA3aTbCA OT yAaNEHMSA, CAeLYeT HasKaTb KAaBuLwy .

7 HWHTepdeiic c KOMNBIOTEPOM

7.1 OGopyaoBaHUe, HEOOXOAMMOE AJI MOAK/IIYEHMS

ANna nogKkntoveHna nsmeputena K KOMnbtotepy HEO6XOAMMO ncnonb3oBaTb Kabenb nocnenoBatesbHOro

nHTepdeiica USB 1 cooTBeTCTBYIOLLEE NPOrpamMmmHoe obecnedeHme.

B cniyyae OTCYTCTBUA AaHHbIX YCTPOMCTB, Ero MOXKHO NPMOBPecTV y NPoU3BOAMTENS NN

dBTOPMU30BAHHOIO NpeacraBuTena.

Bonee noapobHy0 MHPOPMaLMIO NO NPOrPaMMHOMY 06ecneyeHno MOXKHO NOAYYUTb Y

aBTOPW30BaAHHbIX NpeacTasuTenei.

7.2 Ilepepaya AJaHHBIX
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MogkntounTb Kabesnb K nocnegosatesibHomy nopTy (USB) KomnbloTepa U K COOTBETCTBYHOLLLEMY
pasbemy nsmeputens;

B MENU BbibpaTb pexum nepegayn AaHHbIX;

3anyctuTe nporpammHoe obecneveHue (Hanpumep, SonelReader).

[elicTByitTe cOrnacHoO ykasaHMAM NPOrpammol.



8 PewmeHue npodiemM

8.1 YcioBus BbINOJIHEHUS HU3MEPEHHUA U ITOJYICHUA TOYHBIX PE€3YyJ/IbTAaTOB

N3meputenn MPI-508 nepeaatoT Ha Ancnaen npegocreperatolme coobLLeHns, cBA3aHHble ¢ paboToi

npnbopa, a Tak»Ke C BHEeLIHNMM GpaKTopamu, CBA3AHHbLIMM C MPOLLECCOM U3MEPEHMUS.

BHUMAHMUE

MoaknoueHne HaNpAXKeHUA NepeMeHHOro Toka Bbiwe 440 B mexay ntobbimu nsmeputesbHbIMU

KaeMmmMmamMmun MOXKeT Npusectu K nospexXgeHno usmepurtensa.

Ona Hayana nsmepeHusa HeobxoAMMO BbINOJTHUTL HECKOIbKO YCNOBUIA. M3mepuTenb aBTOMATUUYECKHU

6I'IOKVIDYET Ha4az10 KaXXgoro usmepeHumaA (3TO HE OTHOCUTCA K USMEPEHUIO HanpAXeHUA CeTM) B CQiydae

O6HapY)KEHMF| KaKoro-nM60 OTKNOHEHUSA:

OTo6parkaemble CMUMBOJIbI

DyHKUMUA
Cutyauus M npegynpeauTesibHbie 3ameuyaHus
ns3mepeHums
CUTHaNbI
Hagnuce: U > 440B! un Hapo HemeasieHHO
HanpsaskeHne Ha . .
Bce NOCTOAHHbLIN 3BYKOBOM OTKAKOYUTb NU3MEPUTENb OT
nameputene sbiwe 440 B .
CUrHan. nposepsemoin cetn!
Metna HeBepHble HanNpAXKeHnA B CumBonblI:
KOPOTKOro ceteBom rHe3zge: U .y, Uppe L-N
BmecTo Hagnucn: FTOTOBO
3aMblKaHUA N | BHEe ManasoHa, CINLWKOM L-PE
Y30 bonbluoe Un-pe N-PE
Hagnucn: «OwmnbKka» u: o
NeTtns Haanucn n 3syKoBom
YacTtoTa Hanpa)KeHnA B f<45 'y nnn
KOPOTKOro P 4 CUTHaN Nocnie HaXXaTuAa
CceTu BHe rpanuy, 45..65MNy, f>65 'y,
3aMblKaHUA KNaBuLn _
[Ba oNNHHbBIX CUTHana
n Mpu namepeHnn Hagnucb: «UcuesHoBeHne
etnA
CONPOTMB/IEHUA NET/IN HaNpAXeHWA Npu
KOPOTKOro

3amblKaHuA Rg

Hanpsa)KeHue NagaeT HUXKe
Umin

namepeHun». [1Ba AIMHHbIX
3BYKOBbIX CUrHana.

Mpwn namepeHnun

Metna Haanuch: «OwmnbKa npu
COMPOTMBAEHMA CO34aeTCA
KOPOTKOro 3amepe».
CUTyauma, He MO3BOJIAOLLLAA
3aMblKaHKA [Ba oNNHHbBIX CUTHana
€ro OKOH4YaHue
Mpu 3amepe
CONPOTMB/IEHUA NET/IN
Metna Hagnuce: «lMoBpexaeHue
neperopaet
KOPOTKOro uenu 3ambiKaHua». [1Ba
npeaoxpaHnTenb Unm
3aMblKaHUA . OJIMHHBIX 3BYKOBbIX CUTHaNA
Apyras aBapuitHas
CUTyauMA B LLenun ToKa
MpeBblweHa 6e3onacHas
Hagnuchk: Ug>U, !
Y30 Be/IMYMHA HANPAKEHMUA
[Ba oNNHHbBIX CUTHanNa
KacaHua
Riso Mpu 3amepe Hagnucbk: «HanpaxeHue Ha | Hemen/ieHHO OTKAKOYUTL

49




OTtobpakaemble CMUMBO/Ibl

dyHKUMA
Cutyaums 1 npeaynpeautesibHble 3ameyaHua
n3mepeHua
cUrHanbl
CONPOTUBAEHUA U30NALUN obbeKTe». nsmepuTenb oT

n3meputenb obHapyKu
NPUCYTCTBME HANPAXKEHUA
Ha 06bEKTE, NOCTOAHHOTO
Bblwe 2 B uaun
nepemeHHoro sbiwe 20 B.

MpoaonkuTenbHbI
3BYKOBOW CUTHan

nccnegyemoro obbekral

R *)) +200mA

Mpn nsmepeHumn
LLeNOCTHOCTH Lenu
nsamepuTenb obHapyKun
HanMume HanparKeHuma
NMOCTOAHHOTO U/nan
nepemeHHOro ToKa Ha
obbekKTe Bbiwe 0,5B. Mpu
M3MEPEHUN LLeNOCTHOCTHU
npoBoAa 3alnTbl TOKOM
200 mA nameputenb
06HapyXun Hanmune
HaNPAXKeHWA MOCTOAHHOIO
n/Mnan nepemeHHoro Toka
Ha obbeKTe Bbiwe 1B.

Haanucek: «HanpaxeHue Ha
obbeKTe».
OnvTenbHbiv curHan

HemeaneHHoO oTcOEaANHUTD
nsmepuTenb ot
npoBepsemoro obbekral

MeTtna
KOPOTKOro
3aMblKaHUA U

TennosawuTa 610KMpyeT
nsmepeHue

Moka3aH cmmBon
r=aH

JNNHHbIV 3BYKOBOW CUrHaN

3BYKOBOI CMIHa nocne

HaXaTnAa KnasBuin .

Y30
Hagnucb: >1000MOm nnu
Reo MpeBbiweH agnanasoH >1999MOm nnam >3 FOm.
n3mepeHua [Ba foNrmx 3ByKOBbIX
CUrHana
Bce, Kpome MpesblweH ananasoH Hagnwuce: OFL.
Riso U3mepeHuna [Ba gonrux curHana
OTtobparkaerca cMMBOA 3aMepbl BOIMOXKHbI, C
Bce Pa3pagKa 6atapen y4eToOM A0MOAHUTE/IbHbIX
m OLINOOK.
BHUMAHMUE

Hapanucu, coobwarowme o HeucnpasHocTax (Kpome: «U>440B!» n «HanpaxkeHue Ha 06beKTe!»)

NOKa3bIBalOTCA 3 CEKYHAbI.

Hy»HO O6paTMTb BHUMaHUE Ha npanmbelﬁ I'IOLI,60p N3MepUTENIbHbIX KOHLUOB, MOCKOJIbKY Ka4eCTBO

M3MepeHMl‘/JI 3aBUCUT OT KayecCTBa COEAVIHGHMI‘;I. OHW pONXKHbI obecneunBaTb HaAE)KHbIﬁ KOHTAKT U

HenpepbiBHOE Te4YeHUe 60nbLIOro N3MEePUTENBbHOIO TOKa. HEAOI'IYCTMMO, Hanpumep, 3alensieHune
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KpoKoAdwuna 3a 3apxaBeBLlne 4aCtn — CHa4dasla UX HYyXKHO O4YUCTUTb NI UCNOJ1b30BAaTb A/1A 3aMepoB

OCTPbIN 30HA.

8.2 CooG6meHus 06 OMIMOKaX, 0OHAPY>KEHHBIX B pe3yJ/ibTaTe aBTO-TeCcTa

Ecnu B pe3ynbTaTe camonpoBepKM Nprubop 06HaPYHKMT OLLMOKM, HOPMAJIbHbBIN PEXUM PaboThbI

npepbiBaeTca n 0To6pa>KaeTcn CoOoTBETCTBYHOLLEE cooblueHue.

OTobpaxkeHne cooblieHnn 06 oMOKe MOMKET BbITb BbI3BaHO KPaTKOBPEMEHHbIM BO34ENCTBUEM

BHELWHUX d)aKTOpOB. |_|03TOMy HYXHO NPOCTO BbIK/TKOYNUTDL ﬂpM60p M 3aTeM BKAKOYUTbL €ro BHOBb. Ecam

np06neN\a Heé nc4yesna —nepenaTtb B CepBMCHbIﬁ UEHTP.

8.3 Ilpexge yeM oTaaTh NpUGOP B CepBUCHBIN LLEHTP

Mepen oTnpasKoit Npubopa B CEPBUCHBIN LLEHTP peKomeHayem cBa3aTbcst ¢ CePBUCHBIM LEHTPOM MO

TenedoHy UAN 3NEKTPOHHOM NoYTE - BO3MOXKHO, YTO NPUBOpP He NOBPEXKAEH, U Npobaema BO3HMKANA MO

ApYyron npuynHe.

YcTpaHeHue NoBpeXKaAeHUn M3MepuTena A0/KHO NMPON3BOANTLCA TONbKO B CePBUCHbIX LLEHTPaX,

YKa3aHHbIX U3rotosutenem.

B Ta6nmu,e HUXe ONncaHbl pekomeHayemblie AEViCTBMﬂ B HEKOTOPbIX CUTYaUUNAX, BOSHUKAKOLWUNX NpU

MCNONb30BaHUN U3MepUTENA.

dyHKLMA U3MepeHns

CumnTom

MpuumnHa

DeictBua

Mpubop He BKtOYaeTcA

Ha)kaTuem .

Mpn nsmepeHnun
HanpAaXXeHus
NoABAAETCA CUMBON

PaspsarkeHHasa nam
NAOX0 BCTaB/IEHHAA

MpoBepuTb HaZEeKHOCTb
yCTaHoOBKM BaTapew,
3aMEHUTb ee HOBOM.

baTapen Ecnm He nomorno —
WsmepuTens oTAaTb B PEMOHT.
Bce OTK/IOYaeTcA B
npouecce
nocneayroLiero TecTa
. He npoBoguTb 3amepos,
OWwnbKM N3mepeHunit
noka npmnbop He npumet
npu nepeHoce npmbopa
He Temnepatypy
C MOpO3a B TenJioe .
AKK/IMMATM3MPOBANCA | OKpY:KatoLwen cpeabl —
nomeLleHue 1 npu
. OKOJ10 Noy4aca, 1 noka
BbICOKOM B/IQXKHOCTU
OH He BbICOXHET.
HenpasuabHble
PesynbTaThl
coeguHeHuA B MpoBepuUTb U yCTPaHNTb
nocnefoBaTebHbIX . .
MeTtns . nccnepyemom nedeKTbl coeANHEHN
N3MepEeHU B OAHOM U
KOPOTKOro 3aMbIKaHMA U npoBoaKe

Y30

TOM XKe NYHKTEe

pasHATCA Apyr OT Apyra
3HaYMTesIbHO

CeTb ¢ 6bonbLWINM
YNUCNOM NOMEX NN
HecTabuibHbIM

Mposectu 6onblioe
4yMCIo 3aMeposB,
yCpeaHWTb pesynbrat
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®DYHKLUMA n3mepeHus

CumnTom

MpuumnHa

Deicteua

HanpsXKeHnem

MeTna KopoTKoro

N3meputenb
NMOKa3blBAET BENNYMHDI,
6IM3KME K HY/IH0 UK
Hy/neBble, He3aBUCMMO

MosperkaeHune uenu

OTtnpasuTb Npnbop B

3aMblKaHUA OT MeCTa 3amepa M 3TU | 3aMblKaHKA PEMOHT
BE/INYMHDI CU/IbHO
oTAnYaloTCcA oT
oXKnaasLuMxcsa
Moy 3amepe Cnvwkom 6onbluoi BbICTaBUTb NPaBU/IbHbIN
HaNpPAXeHUA KacaHuA YCTaHOBNIEHHBIA |n lan
WU CONPOTUBAEHMUA
OTHOCUTENbHO O6paTUTbCA K CHOCKE B
3a3emieHus P
60/iblLUME TOKN YTEYKU Hayane vyactmn 5.8.2
npoucxoamT
cpabaTbiBaHMe Y30 MpoBepuTb
(Y30 yxe npu 40% NpPaBUAbHOCTb
[edeKT npoBoakmu
YCTaHOBNEHHOTO lap) noacoeguHeHuns
nposogos N v PE
ManeHbKMi YcTaHOBUTL
YCTaHOBAEHHbIN |a, NpPaBUAbHbIN |,
HenpasuabHO YCTaHOBUTb HYXKHbIN BUA,
YCTAHOB/EH BMA, TOKA TOKa
Mpu nposepKe 3anyckKa
Mposeputsb Y30
BbIK/lOYaTENA OH He .
. KHonkou TEST, npu
cpabaTbiBaeT MNospexaeHHbIn Y30
HeobxoaMmocTu
3ameHnTb Y30
Y30

JedekT npoBogKu

MNosepuTb NPaBUIbLHOCTb
nogkntoyeHua N n PE

Mpn M3mepeHnn Toka
cpabaTbiBaHMA
oTobparkaeTca HaaAnNucb
Y30, xoTA BbIK/IlOYaTEb
cpaboTan

Bpemsa cpabatbiBaHMA
BbIK/toYaTens 6onblue
BPEMEHUN U3MepeHus

BbikntoyaTenb Hago
CYMTATb HEMCNPABHbLIM

bonblas pasHuLa
pe3ynbTaToB Npwu
NOBTOPEHNU
N3MepPEeHU Ha OQHOM U
ToM e Y30

BxogHoe
noamarHu4mMBaHue
TpaHcdopmaTopa
BHYTPM BbIK/IlOYaTENA

flBneHne HopmanbHoe
ONA HEKOTOPbIX
BbIK/toYaTenen guodd.
TOKa NPAMOro AeincTeus,
NonbITaTbCA NPOBECTU
cnepyowme n3mepeHus
NPV NPOTMUBOMOJIOXKHOM
NofAPM3aLUN TOKa
anddepeHUnpoBaHHOTO.

BbinosnHeHWe 3amepa t,
WUAN |y HEBO3MOXKHO

HanpAxeHune KacaHuA,
KOTOpPO€E BO3HUKAET npu

MpoBepuTb coeanHeHNn
NpPoBOAA 3aLMUTbI
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®DYHKLUMA n3mepeHus

CumnTom

MpuumnHa

Deicteua

3amepe tA nnum lA,
MOMET NpPeBbICUTb
6e30nacHyto BENIMYMHY
— U3mepeHue
aBTOMATUYECKU
6noKmpyeTca

Mposeputb
npaBUALHOCTb BbIbOpa
Y30 no OTHOLLEHWUIO K
pacyeTHOMY
anddepeHUnpoBaHHOMY
TOKY

CnvwKom Benmnk

BbICTaBNEHHbIN |a,

BbICTaBUTb HYXKHbIN |y,

HecTtabunbHbI
pes3ynbTaT U3MepeHus
Ug nan Rg, T0 ectb
pesynbTaThbl
nocnefoBaTebHbIX
3amepoB, NPOBOAMMbIX
B TOM CamMoM TOYKe
NPOBOAKM,
CYLLLECTBEHHO Pa3HATCH

3HaunTEeNbHbIE TOKK
yTeuKMN,
XapakTepusyrowmecsa
BbICOKO
U3MEHYNBOCTbIO

O6paTUTbCA K CHOCKE B
Havyane 4yactn 5.8.2

Hagnwuceb PE He
NoABNAETCA, XOTS
Hanps)XeHne mexay
3NEKTPOLOM KacaHMA U
nposogom PE
npesbIlLaeT nopor
cpabaTbiBaHUA
neTekTopa (oK. 50B)

MMoBOPOTHbLIN
nepekatoyaTenb
HenpaBwW/bHO
YCTaHOB/NEH. INEKTPOA,
KacaHua paboTaeT
HenpaBUAbHO UK
noBpeKAeHbl Lenu
BBOAA U3MepUTens.

M3meputenb — B PEMOHT,
Ncnonb3oBaHMe
HeucnpaBHoro npmbopa
HegonycTumo

DNeKTpoa KacaHusA
aKTUBEH ANA U3MEPEHUs
napameTpoBs Netim
3amblKkaHuA 1 Y30 3a
ncKkntoveHnem GyHKUUm

ZL-N,L-L U L-N,L-L

OTobparkaeTca Hagnucb
RE!

Cnanwkom Benunko Re
ANA co3aaHuA
YCTAaHOBNEHHOrO TOKa

IAn

YCTaHOBUTb MEHbLUNM
TOK lan

RISO

HecTtabunbHbIM
pesynbTaT 3amepoB
CONpPOTUBAEHUSA
n3onaumm

Momexu B TeCTMpyemom
obbeKkTe

YCTpaHUTb UCTOYHUK
nomex

MosperxkaeHbl
n3mepuTenbHble
nposoja

3ameHunTb nposoaa

YTeuka yepes
NOBEPXHOCTHOE
conpoTusneHne

MpUMEHUTb 3amep
TPEX3aXKUMHbIN

CanwKkom manas, no
CpaBHEHUIO C

TunuyHoe dusnyeckoe
fIB/IeHWE: BAUAHME

MoaoaaTh HECKONLKO
MWHYT 1 NOBTOPUTb
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®DYHKLUMA n3mepeHus CumnTom MpuumnHa DeiicTBua
npeablayLen, npeaBapuTe/ibHOM 3amep
BEMYMHA Riso NpU noaapumsauum
3amepe Ha TOM e 3NIeKTPUYECKMX
obbekTe C aunonen B
HaNpAXeHWeM CHa4Yana | AUINEKTPUKeE

6onbLlIMM, 3aTEM
MEHbLLMNM

N3meputenb nsgaet
ONNTENbHbIN 3BYKOBOW
CUTHAN C KOPOTKUMM
nepepbiBamu

MosperkaeHa nsonauma
NpoBepPSEMOro
0b6beKTa, HanpsaKeHne
N3MepeHMa oTanYaeTca
OT YCTaHOB/NIEHHOTO
bonblue, yem Ha 10%

Mpwn nsmepeHnun
CconpoTuBAEHuUA
nsonsaummn pabota
npubopa HapyLaeTcs

MoBperkaeHa usonaums
06beKTa, Nnpoboun mnu
NCKpeHUue Ha
nposepAemMom 0b6beKTe

3aKOHYUTb U3MEpPEHUS -
nsonaums
npoBepsemoro obbeKTa
nospexaeHa. Ecam o
e camoe nosTopseTcs
M Ha gpyrom obbeKTe,
oTaaTtb npubop B
PEMOHT.

MNocne HaxKaTnA KHOMKM
START anHamuk nogaet
NOCTOSIHHbIN 3BYKOBOW
CUrHan

Cpabotano
orpaHn4vyeHune ToKa npun
3apAaKe eMKoCTH
nccnegyemoro obbekTa

MoaorKaaTb HECKONbKO
CeKkyHA, (40 MUHYTBI), He
npepbiBas 3amep

Mo oKoHYaHUM
n3mepeHua u
OTK/AOYEeHMU 30HA0B OT
0b6beKTa OH ocTaeTca
3apAXKEHHbIM OMaCHbIM
HanpaxKeHnem

30HApl bbinn
oTcoeauHeHbI 40
OKOHYaHUA U3mepeHua

Heponyctnmo
oTCOoeauHEeHune
nNpoBoAO0B U3MepeHus oT
npoeepsaembix 06beKTOB
[0 OKOHYaHuA
n3mepeHus

MNospexaeHa cxema
pa3pAagKku

Ecnn, HecmoTps Ha
npasuabHoe
BbINO/IHEHUE
n3mepeHua, 06bEKT no-
npeXHemy 3apaKeH,
nsmepuTenb creayet
0OTAaTb B PEMOHT.

9 [IIlutaHue usMepureJs

YpoBeHb 3apAaKU 31EMEHTOB NUTAHUA UIN AKKYMYNATOPOB OTO6pa)-KaeTCFI CMMBOJIOM B NpaBoOM

BEPXHEM Yyray aucnnaen
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3neMeHTbl NUTaHVs JNeMEeHTbl NUTAHUA  JNIEMEHTbl NUTaHuA

3apshKeHbl pa3spsXeHbl 3aMEeHUTb!
\E D

Ha3eaHWe hyHKLMMK

OYHKUMNS N3MEPEHUS

MOHVITOpVIHF COCTOAHUA 3apAAKN SN1eMeHTOB NUTAHNA NN aKKYMYNATOPOB

9.1 IluTaHue U3MepUTEJA OT AKKYMYJIITOPOB

B cTaHAAPTHOM KOMMNAEKTALMM B KaYecTBe 3/IeMEHTOB NMUTaHWUA NPeAoCTaBAAETCA NAaKeT aKKyMyNATOPOB
NiMH SONEL-05 7,2B. 1na 3apaAKn akKyMyAaTOPOB UCMOb3YETCA CNEeLNAbHbIN BHELWHWIA 610K
3apA4HOro YCTPOWCTBA, NOCTaBAAEMbIV B CTaHAAPTHOW KOMMNEKTaUMK. MaKeT akKyMynsaTopoB
pa3meLLaeTca B KOHTENHepEe B HUXKHENM YacTu Kopnyca npubopa.

BHUMAHMUE

Namepurenn MPI-508 paboTatoT c naketom akKymynatopos Tuna SONEL NiMH 7,2B. AKKymynaTopbl
NoCTaBAAIOTCA B HE3apaAXKeHHOM cocTosiHuu. Mepes Mcnonb3oBaHUEM U3MePUTENN OHU A,O0NKHbI 6bITb
06A3aTeNbHO 3apAXKeHbI.

9.2 3amMeHa 3JIeMEeHTOB IMTAaHUA WIHU AKKYMYJIATOPOB

MutaHune nameputena MPI-508 ocyliecTBaseTca oT NATU 3n1eMeHToB NuTaHna R14 (pekomeHayeTca
NPUMEHATb LLLE/I0YHbIE 3IEMEHTbI MUTAHMA) UK NAKETa aKKYMYNATOPOB, PacnoioXKeHHbIX B 6/10Ke B
HUXKHeM YacTn Kopnyca.

BHUMAHMUE
He octaBnsitTe NPOBOAHUKM NOAKNIOUEHHDbIE K pa3bemam npub6opa BO Bpema 3amMmeHbl 3/1eMeHTOB
NMUTaHUA WU NAKeTa daKKYMYJZIATOPOB, 3TO MOXKeT NPUBECTU K NOPAXKEHUIO 3/IEKTPUYECKUM TOKOM.

OTKprTVIe KOHTGVIHepa NaKeTa 3/IEMEHTOB NMUTAHUA NI aKKYMYJTATOPOB

HusKknin YPOBEHb 3apAAa 31EMEHTOB NUTAHNA NN AKKYMYIATOPOB CUTHANTU3NPYETCA CMMBOJIOM

m. Nna 3ameHbl 971eMeHTOB NUTAHMA UK NOBPEXAEHHOI0 akKKymMmynAaTopa HGO6XOAVIMOI
e  OTKAOUMTBL BCE NPOBOAHUKUN OT Pa3beMOB U BbIK/THOYUTb USMEPUTEb,
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e  CHATb KPbILWKY KOHTEWHEPA 3/1IEMEHTOB NUTAHMUA (B HUMKHEN YacTM Kopryca), OTKPYTUB YeTblpe
BUHTa;

e  3aMeHUTb BCE 3/IEMEHTbI MUTAHUA UKW NOBPEXKAEHHDbIN MAKET aKKYMYNATOPOB. INEMEHTbI
nuTanHma (5 WwT. R14) Unum HOBbLIV NAaKeT aKKYMYJIATOPOB HY}KHO YCTAHOBUTb COMIacHO CXEME Ha
BHYTPEHHEN CTOPOHE KPbIWKK. HenpaBuabHasa yCTaHOBKA 3/16MEHTOB NUTAHWA He NoBeYeT
nospexzaeHua npnbopa UM 31eMeHTOB NUTAHUSA, MPOCTO U3MepuTenb He byaeT paboTatb;

e [locTaBuTb Ha MECTO M NPUBUHTUTL KPbILLIKY KOHTEMHEpa.

9.3 3apsajaka naketa aKKyMyJIATOPOB

BHUMAHUE
Mpu nogaye NUTaHUA OT I1IEKTPUYECKOI ceTU Npubop cneayeTt pasmeLyaTb TaKUM 06pasom, YTobbl He
6b110 TPYAHOCTEN C €ro OTKAIOYEHUEM.

Mpy NOAKNOYEHMM K pa3bemy Msmepmenﬂ cneumanbHOro pasbema OT BHeLHEero 3apsaHoro
YCTPOICTBA aBTOMATUUYECKM PACcro3HaeTca NPoLLece 3apAAKM NaKeTa akKymynaTopos. MNpesblweHne
HeobXoAMMOro HanpAMKEeHUA Ha BbIXOAe 3apPAAHOro YCTPONCTBA KOHTPOIMPYETCA U3MepUTenem.

i

115V AC
230V AC
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3apAHOE YCTPORCTBO

(004

Cxema nogKnatoyeHus npubopa npu 3apaaKe akkymynsTopa

AKKYMYNATOPbI 3apAXKaOTCA COrNAacHO anropuTmy «BbiCTpas 3apagKa»- 3TOT NPOLECcC No3BoNAeT
COKPaTUTb BPEMA 3apAAKU NPUBAN3UTENBHO A0 3-X YaCOB.

B npouecce 3apAgKM TemnepaTypa, U3MeHeHNe HanpsaxXeHna 1 3apsaHOro TOKa KOHTPOJIMpyeTcs
npubopom. Mpu HopMaNbHOM pPeXUME 3apPALKU MUraeT cBeToamnos, 28| ¢ YacToTon NpubansnTenbHo 1
l'u. O6 OKOHYaHMM NpoLecca 3apAAKM COoobLLLaeT HenpepbiBHOE CBEYEHUE cBeToaMoAa. ABapuitHan
CUTyaums (HecTaHZAPTHbIN NAaKeT aKKYMYIATOPOB, MNOMNbITKA 3aPSAAKN SN1EMEHTOB NUTaHMA)
CUTHANM3UPYETCA YacCTbiM MUTaHWEeM CBeToaMoAa.

BHUMAHMUE

BcnencTBue HapyLEHUA B CETU MOXKET CYYUTLCA NpeXKAeBpeMeHHOe OKOHUaHUE 3apaaKu
AKKYMYyNATOPOB. B cyyae yCTaHOBKMU C/IMLIKOM KOPOTKOrO BpeMeHU 3apaga (aKKymMmynaTopbl He
3apAXKaloTCcA A0 KOHUA), He06X0A4MMO BbIHYTb BUAIKY M3 CETU U HAuYaTb 3apAAKY elle pas.

9.4 O61mue npaBuia ucnosib3oBaHuAa NiMH akKyMy1ATOpOB.

Mpu ganTensHOM XpaHeHUn Npubopa cneayeT BbIHYTb aKKYMYIATOPbI U3 HETO U XPaHUTb OTAE/bHO.
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XpaHUTe aKKYMYNATOPbI B CyXOM, MPOXNAAHOM, XOPOLLO BEHTUIMPYEMOM NOMELLEHUMU, @ TAKKe
3aWMLLANTE UX OT Neperpesa Noa, NPAMbIMU Jly4ammn cCoNHLA. TemnepaTypa OKpyKatoLwen cpeapl gns
OJIMTENbHOTO XPaHEHWA JONKHA ObITb HUMXKE 30°C. XpaHeHne akKyMynATopoB AnTelbHOE BpeMA Nnpu
BbICOKOW TeMnepaType, BCAeACTBUE BHYTPEHHMUX INEKTPOXMMUNYECKUX NPOLLECCOB, COKPALLAET UX CPOK
CNYKbbl.

AkkymynsTopbl NiMH paccuntaHbl Ha 500-1000 LMKNOB 3apAAKN U AOCTUTAOT MaKCMMa/IbHOM
3HEpProémkocTu nocne GopmMMpPoBaHnA 2-3 LIMKNOB 3apAAKN-Pa3pAaKM (M3HAYaNbHO UK MPU MaioM
pecypce s3HeproémMKocTn). BaxkHenWwmnm GpakTopom, BANAIOLWMM Ha CPOK CYKObl aKKyMynaTopa, ecTb
rnybuHa paspagku. Mnm 6onee rnybokan paspagka akKyMyIAaTOPOB COKPALLAET UX CPOK CYKObl.

3ddeKkT namaTtn B akkymynatopax NiMH nposiBnsieTca B orpaHuyeHHon dopme. Te akkymynaTopbl
MOXHO 6e3 60/1blINX NOCAeACTBMI A03apsaanTb. HKenatenbHo, 04HaKo, Yepes onpeaesieHHoe Bpems
3KcnyaTaLMm, HECKONbKO LIMKA0B NOJIHOCTbIO €ro PaspaaunTb.

Bo Bpems xpaHeHua akkymynatopos NiMH nponcxoamMt camonpoun3BoabHan UX pa3pagKa Co CKOPOCTbIO
oKosio 30% B mecsL,. XpaHEHME aKKyMYNSTOPOB B BbICOKMX TEMMNEPATYPaAX MOMKET YCKOPUTb 3TOT
npouecc gaxe Basoe. YTobbl He AONYCTUTL JINLLIHEN PaspAaKM aKKyMYAATOPOB, peKOMeHAyeTcA yepes
HEKOTOpOe Bpems A403apaanTb UX (Aaxke HeynoTpebnsemble).

CoBpeMeHHble bbiCTpoaencTBYoLME 3apAaHble YCTPOWCTBA Pacno3HaloT B 0ANMHAKOBOW CTeneHM oYeHb
HW3KY'0, TaK U 0YEeHb BbICOKYHO TEMNEPaTYPY aKKYMYNATOPOB M COOTBETCTBEHHO OTK/IMKAIOTCA Ha 3TH
cutyaumm. OyeHb HM3Kan TemnepaTtypa A0/KHa caenaTb HEBO3MOMKHbIM Hayasio NPoLecca 3apaaKku,
KOTOPbIA MOET OKOHYaTEIbHO NOBPEANTb aKKYyMYyNATOP. POCT TemnepaTypbl aKKyMynaTopa ABASAETCA
CUTHANOM ANA 3aBepLUEHNA 3aPAOKM U ABNAETCA TUNUYHbIM ABEHNEM. 3apsAaKa Npu BbICOKOM
TeMnepaType OKPyKawlLen cpeabl Kpome YMeHbLUEHUA CPOKa CAYy»KObl, BieveT 6osee BbICTpbIN poCT
TemnepaTypbl aKKyMy/IATOPa, KOTOPbIN He ByaeT 3apsaxKeH 40 NOJIHOM EMKOCTH.

CnefyeT NOMHWTDb, YTO NpU ObICTPOM 3apsaaKe aKKYMYNATOPbI 3apAKatoTCA K 0Kosio 80% eMKOCTH.
JNyywinx pesynbTaToB MOXKHO MOYYUTb, MPOAJ/IMB 3aPALKY: 3apAAHOE YCTPOMCTBO byAeT nepexoanTb
TOrAa B PEXUM MOA3aPALKM MabiM TOKOM U NOC/IE CIeAYHOLLMX HECKO/IbKMX YaCOB aKKYMYATOPbI
3apAXKaOTCA 40 NONHOM EMKOCTM.

He 3apAKaiiTe 1 He ynoTpebaanTe akKyMynaTOPbI B 3KCTPEMasbHbIX TemnepaTypax. KpaiHue
TeMNepaTypbl COKPALLAOT CPOKM CYKObI 3/1eMEHTOB NMUTAHUA W aKKyMyaATOpoB. Hagnexut nsberato
pBSMGLLI,EHVIVI YCTaHOBOK, NONO/IHAEMbIX aKKYMYNATOPAaMU B OYEHb TeN/IbIX MecCTax. HomunHanbHas
TemnepaTtypa paboTbl fOMKHA O4YEHb CTPOro cobatoaaTbes.

10 O6cayKMBaHUE U3MeEPUTeJIs

BHUMAHUE
B cnyyae HapyLeHUs NpaBua SKCNlyaTauum o6opyaoBaHuA, YCTaHOBAEHHbIX MpoussoguTtenem,
MOXKeT YXYALWNTbCA 3aLlMTa, NPUMEHEHHaA B faHHOM npubope

Kopnyc M3mepuTens MoKHO YNCTUTb MATKOW BNaXKHOW dpaHenbilo. Henb3a Mcnonb3oBaTb PacTBOPUTENM,
abpasunBHble YUCTAWME CpeacTBa (MOPOLLKM, NACTbl U TakK Aanee).

3J'IeKTp0HHaFI cXema nsmeputena He HyXXOaeTCAa B HNCTKE, 3a UCK/TIDYEHUEM THE3 4 NOAKTHOYEHNA
n3mepuTtenibHbIX NMPOBOAHUNKOB.
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M3mepuTenb, ynakoBaHHbIA B NOTPE6UTENbCKYIO U TPAHCMNOPTHYIO Tapy, MOXET TPaHCNOpPTUPOBaTbLCA
Nto6bIM BUAOM TpaHcnopTa Ha Ntobble paccToAHMA.

,ﬂ,OI'IyCKBETCH YNUCTKA rHe3g nogKn4YeHnAa nusmepuTteibHbiX NPOBOAHUKOB C MCNOJZIb3OBAHUEM
6e3BOpCMCTbIX TaMIMOHOB.

OcTtanbHble paboTbl N0 06CAYKMBAHMIO NPOBOAATCA TO/IbKO B aBTOPM3NPOBAHHOM CEPBMCHOM LIEHTPE
000 «COH3T».

PemoHT npnbopa ocyLLecTBAAETCA TO/IbKO B aBTOPU30BAHHOM CEPBUCHOM LIEHTpE.

B nomelLeHMax AN XpaHEHUA He JO/IKHO BbITb NblIM, NAPOB, KUCAOT, We0Yei, Bbi3blBatoLWMUX
KOppO3uio.

11 XpaHeHue

Bo Bpems xpaHeHuMA npubopa cieayeT NpuaepK1MBaTbca cneayowmx peKomeHaaunii:
o  OTKAKOYUTb OT U3MEPUTENSA BCE NPOBOAHMKM
e  Y6eauTbCs, YTO U3MEPUTENb U NPUHAANEKHOCTU CyXue
L an AONTOM XpaHeHUU cneayeT BbiHYTb 3/1eMeHTbl MMTaHUA
e  XpaHuTb cornacHo Hopme PN-85/T-06500/08; TemnepaTypa XpaHEHMA YKa3aHa B TEXHUYECKUX
OAHHbIX

12 Yci10BUS OKpYKawoleu cpe bl

HopMmanbHble yCI0BUA OKpY»KatoLwen cpeabl:
e paboyaa Temnepatypa ot 0° po 40°C
e TemnepaTypa HOMMHanbHaAa oT 20° ao 25°C
e TemnepaTypa xpaHeHus oT -20°C go +60°C
e Ha BbicoTax g4o 2000 m;
® MPW MaKCMMAJIbHOM OTHOCUTENIbHOM BNAXKHOCTU 85 % ana TemnepaTtyp A0 31°C 1 ¢ IMHENHbIM
YMEHbLUEHNEeM OTHOCUTENbHOW BAAXKHOCTK A0 60% npu yBennyeHmm Temnepatypbl go 40°C

13 Yrunusauus

N3mepuTenb, NpeaHasHavyeHHbIN ANs yTUAM3aumm, caeayet nepegatb NponssoauTento. B cayyae
CaMOCTOATEIbHOM YyTUAN3aLUK ee cneayeT NPon3BoAUTb B COOTBETCTBUM C AENCTBYIOLWMMU NPaBOBbIMU
HOpMamMu.

14 TexHUYecCKHe XapaKTEPUCTUKH

14.1 OcHOBHBIE TeXHUYECKHE XapaKTepPUCTUKHU

CoKpalleHue «e.Mm.p.» B onpeaeneHnm OCHOBHOM NorpelHocT 0603HayaeT «eguHNLa MaagLlero
paspsga»

U3mepeHue HanpaxeHUa
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AunanasoH PaspelweHune MorpewHocTb OCHOBHAA
0..4408B 1B +2U +2e.m.p)
e [lnanasoH YactoThbl: 45...65My,
U3mepeHue yacToTbl
AunanasoH PaspelwieHune MorpewHoCcTb OCHOBHAA
45,0...65,0 'y, 0,1y, +(0,1% f + 1 e.m.p)
M3mepeHue ToKa (True RMS)
AvanasoH PaspeweHue NorpewHocTb OCHOBHaA™
0,0...99,9 mA 0,1 mA +(5% | + 3 e.m.p)
100...999 mA 1 mA (5% 1)
1,00...9,99 A 0,01 A (5% 1)
10,0..99,9 A 0,1A (5% 1)
100...999 A 1A (5% 1)

e HomwuHanbHana yactoTa cetu f,: 50y, 60 Ny

*

Heo6X0AMMO A0NOMHUTE/IbHO YUUTbLIBATb MOrPELHOCTb TOKOBbIX Kaelein 0,3 %

M3mepeHue akTuBHoM (P), peaktnuBHo# (Q), nonHow (S) mowyHOCTH U cosp

DOwuanasoH [BT], [BA], [BAp]

PaspeweHue [BT], [BA],

MorpewwHocTb OCHOBHaA*

[Bap]
0,00...9,99 0,01 (7% S + 10 e.m.p)
10,0...99,9 0,1 +(7% S+ 5 e.m.p)
100...999 1 7% S
1,00k...9,99K 0,01k 7% S
10,0k...99,9k 0,1k 7% S
100kK...440k 1K +7% S

e [lnanasoH HanpsaxeHwuii: 0...440 B;

e [nanasoH ToKkos: 0...1000 A;

e HomwuHanbHadA yactoTa ceth fn: 50 Mu, 60 My,

e  Yucno dpas namepaemon uenu: 1;

e [lnanasoH otobpaxkeHusa cose: 0,00..1,00 (paspeweHue 0,01);

e * U:50..4408B, I: 10 mA...1000 A
® Heob6x0AMMO LONONHUTE/IbHO YYUTbIBATb NOrPELIHOCTL TOKOBbIX Knelwei 0,3 %

N3mepeHmne NONIHOro CONPOTUBAEHUA NET/IN KOPOTKOro 3aMblKaHUA Zﬁ,_zw,_Z_L

U3mepeHue conpoTuBNeHUA NeTAU Zs

[dnanasoH nsamepeHusa cornacHo IEC 61557: 0,13...1999 Om (ana nsmeputenbHoro nposoda 1,2 m)

AvanasoH PaspelweHue MorpewHoCcTb OCHOBHasA
0...19,99 Om 0,01 Om +(5% Zs + 3 e.m.p)
20,0...199,9 Om 0,1 0m +(5% Zs + 3 e.m.p)
200...1999 Om 10m +(5% Zs + 3 e.m.p)

e HomuHanbHoe HanpaxeHue uenu Un,y/ Un,.: 115/200 B, 220/380 B, 230/400 B, 240/415 B;
e Pabounit ananasoH HanpsaxeHuii: 100...250 B (ana Z.pe v Z,.y) v 100...440 B (ansa Z,.,);

e HomwuHanbHasA yactoTa ceti fn: 50y, 60 My,
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e Pabouuii Ananas3oH YyactoTbl: 45...65 lu;

e  MakcumanbHbln ToK (ana 400 B): 40 A (10 mc);

MoKasaHua akTuBHOro (Rs) u peakTnBHoro (Xs) conpotTueBneHna NeTi KOPOTKOro 3aMblKaHUA

AvanasoH Pa3spelweHue MorpewHocTb OCHOBHasA
0..19,99 Om 0,01 Om +(5% Zs + 5 e.m.p)
20,0..199,9 Om 0,1 Om +(5% Zs + 5 e.m.p)

e Pacuet 1 oTobpaxkeHue ana Zs < 200 Om

lNMoKa3aHMA TOKa KOPOTKOro 3ambiKaHUA |y

DOuanasoH PaspelueHue OCHOBHasA NOrpeLwwHoOCcTb
0,000...1,999 A 0,001 A
2,00...19,99 A 0,01 A PaccumTbiBaeTCA Ha OCHOBaHUK
20,0...199,9 A 0,1A NOrpeLwHoCTN ANA NOAHOro
200...1999 A 1A COMNPOTUBNEHUA NET/IN KOPOTKOro
2,00...19,99 KA 0,01 KA 3aMblKaHMA
20,0...40,0 KA 0,1 KA

M3mepeHne NONHOro CONPOTUBAEHUA NETIN KOPOTKOTrO 3ambikaHuA Z, pr Y30 (6e3 oTkAtoueHnn

BblKAtoyaTtensa Y30)

MBMEPEHME COMPOTUBNEHUA NETAN KOPOTKOro 3aMblKaHUA Zg

[dunana3oH namepeHua cornacHo IEC 61557: 0,50...1999 Om (ana nsmeputensHoro nposoga 1,2 m)

AvanasoH Pa3spelweHue OcHOBHaA NorpewHocTb
0...19,99 Om 0,01 Om +(6% Zs+10 e.m.p)
20,0...199,9 Om 0,10m +(6% Zs.+ 5 e.m.p)
200...1999 Om 10m (6% Zs+5 e.m.p)

e He npuBoauT K cpabatbiBaHWto BbiKAtoUaTenen Y30 c I, 2 30 MA;
e HomwuHanbHoe pabouee HanpsxkeHue Un: 115 B, 127 B, 220 B, 230 B, 240 B;
e Pabounit gnanasoH HanpsaxeHwuit: 100...250 B;

e HomwuHanbHana yactoTa cet fn: 50 'y, 60 ly;

e Pabouuit aAnanasoH YyactoTbi: 45...65 'y,

MokasaHua akTMBHOro (Rs) U peakTuBHOro (Xs) conpoTueneHNA NeTIn KOPOTKOro 3aMbiKaHUs

AvanasoH Pa3pelweHue OcHOBHaA NorpewHocTb
0..19,99 Om 0,01 Om +(6% Zs+10 e.m.p)
20,0..199,9 Om 0,1 0m (6% Zs+5 e.m.p)

PacueT 1 oTobparkeHne ana BennumHbl Zs < 200 Om

lNMoKka3aHMA TOKa KOPOTKOro 3ambliKaHuUA I

AunanasoH PaspelweHune OCHOBHaA NOrpeLwHoCTb
0,058...1,999 A 0,001 A
2,00...19,99 A 0,01A PacuyeTt Ha ocHOBaHUM
20,0...1999A 0,1A NOrpeLwHoCTN ANA NOAHOro
200...1999 A 1A COMNPOTUBNEHUA NET/IN KOPOTKOrO
2,00...19,99 KA 0,01 KA 3aMblKaHUA
20,0...40,0 KA 0,1 KA
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U3mepeHue napameTpos oTkAO4eHUA Y30

e HomwuHanbHoe HanpaxeHue pabotbl U,: 115, 127, 220, 230, 240 B;

e Pabounit gnanasoH HanpsaxeHuit: 100...250 B;

e HomwuHanbHadA yactoTa cetu f,: 50, 60 u;

e Pabouunit gnanasoH YacTtoTbl: 45...65 L.

TecT oTKAOYeHUA Y30 1 usmepeHue BpeMeHU OTK/oUueHUA t, (819 GyHKLUN n3mepeHus t,)

Tun OcHoBHan
MHoxutenb AvanasoH PaspeweHue
BblIK/IlOMaTeNA NorpeLwwHocTb
0,51
o 0..300 mc
1 IAn
Ob6uwero TMna
2 lan 0..150 mc
5 1an 0..40 mc
1 mc 1 (2% ta +2 e.m.p)
0,5 lan
0..500 mc
1 lan
CeneKktneHoro
2 lan 0..200 mc
5 1an 0..150 mc
To4yHOCTb YcTaHOBKU aAnddepeHUnanbHOro ToKa:
I U 1 T I N A N PPN 0..8%;
..................................................................................... -8..0%.

o ana0,5 I,

AEﬁCTBMTEHbHaﬂ BeJ/INYUHA CO34aBaeMOro ToOKa yTedkum npu namepeHmumn BpemeHun oTk1io4ueHunA ¥30

YcTaHOBKa KpaTHOCTU

lan 0,5 1
o nn on AV nn on
10 5 10 10 10 20 20
30 15 21 21 30 42 42
100 50 70 70 100 140 140
300 150 210 210 300 420 420
500 250 350 350 500 700 700
1000 500 700 700 1000 — —
YcTaHOBKa KpaTHOCTU
Ian 2 5
v AN on AV AN on
10 20 40 40 50 100 100
30 60 84 84 150 210 210
100 200 280 280 500 700 700
300 600 840 840 — — —
500 1000 — — — — —
1000 — — — — — —
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U3mepeHune HanpAaxKeHUA NpukocHoseHUA Ug, OTHECEHHOro K HOMUHAaNbHOMY AMd)d)EPEHLI,MaIIbHOMy

TOKY
AvanasoH OcHoBHasn
IAn Pa3spelweHue Tok nsmepeHusa
U3mepeHus NOrpeLHocTb
10 mA 4 mA
30 mA 12 mA
100 mA 40 mA
0..50B 0,1B $(0..10% Ug + 5e.m.p)
300 mA 120 mA
500 mA 200 mA
1000 mA 400 mA

U3mepeHune ToKa otkatoueHus Y30 |, ana cuHycompanbHoro guddepeHumanbHOro Toka

OcHoBHas
IAn AvanasoH Pa3speweHue Tok nsmepeHusn
norpewHocTb
10 mA 3,3..10,0 mA
0,1 mA
30 mA 9,0..30,0 mA
100 mA 33..100 mA
0,3 X Ian.-1,0 X Ipn +5% la,
300 mA 90..300 mA
1 mA

500 mA 150..500 mA

1000 mA 330..1000 mA

e JlonyckaeTcAa Ha4yano U3MepeHms C NOJIOKMUTENbHOIO UAK OTPULLATENIbHOTO NosynepmMoaa TOKa

YyTEYKM
e Bpems NpoTeKaHWA TOKa U3MEPEHMUS:

....... makc. 3200 mc

M3mepeHue ToKa oTkAoueHua Y30 |, ana auddepeHunanbHOro NynbCcupyoLLero

OAHOHANPaB/IEHHOro TOKa

OcHoBHasn
lAn AvanasoH PaspelwieHue Tok nsmepeHums
norpewHocTb
10 mA 4,0..20,0 mA 0,4 X I5n--2,0 X 15, +14 % lp,
0,1 mA
30 mA 12,0..42,0 mA
100 mA 40..140 mA
300 mA 120..420 mA 1 A 0,4 x Ian..1,4 X lpn +10% la,
M
500 mA 200..700 mA
1000 mA 400..1400 mA

e  BO3MOXHO namepeHue ana NoNIOKUTENbHbIX AN OTpULaTeNbHbIX NOAYNepmnoaos

BbIHYXXAEHHOIO TOKa YTEYKU;

L BDEMH NPOTEKAHUA TOKA USMEPEHUNA!

........ makc. 3200 mc.

N3mepeHue Toka oTkaoueHus Y30 (1)) ana auddpepeHunanbHOro NyibCUPYIOLLETO
OAHOHaNpPaB/IeHHOrO TOKa C NOCTOAHHOW cocTaBaAloWeil 6MmA

OcHoBHas
lAn AvanasoH PaspelweHue Tok nusmepeHus
norpewHocTb
10 mA 4,0..20,0 mA 0,4 x 17n..2,0 X lpn 114 % laq
0,1 mA
30 mA 12,0..42,0 mA
100 mA 40..140 mA 1 mA 0,4 X Ian.-1,4 X 1pn 110 % lan
M

300 mA 120..420 mA
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500 mA 200..700 mA

1000 mA 400..1400 mA

e JlonyckaeTca nsmepeHue Ana NoA0OXKUTENbHbIX U OTpULLATENIbHbIX NOYyNepmuoaos
BbIHY>XAEHHOr0 TOKa YTeYKu;
e Bpema npoTeKaHUA TOKA USMEPEHUA......cceeeeeeereeeeeeeeeeeeeees Mmakc. 3200 mc.

N3mepeHue LeNoCTHOCTM Lenn U CONPOTUBNEHUA HUSKMM HaNpAXKeHUem

M3mepeHue LeNIoCTHOCTU 3aLMTHBIX U KOMNEHCALMOHHbIX coeauHeHuit Tokom £200 mA
[Onana3oH namepenua cornacHo IEC 61557-4: 0,12...400 Om

AunanasoH PaspelweHune OCHOBHaA NOrpewwHoCTb
0,00...19,99 Om 0,01 Om
20,0...199,9 Om 0,10m +(2% R + 3 e.m.p)
200...400 Om 10m

e HanpAaKeHue Ha OTKPbITbIX 3axKnmax: 4...7 B;

e lcxoaawmia Tok npu R<2 Om: muH. 200 MA;

e KomneHcauma conpoTMBAEHUA N3MEPUTEIbHbLIX MPOBOAOB;
e  U3mepeHua gns ToKa obenx nonapusaumi.

M3mepeHune LLeNoCTHOCTU Lenu MasibiMm TOKOM

AvanasoH PaspelweHue OcHoBHaA norpewHoCTb

0,0...199,9 Om 0,10m
+(3% R+ 3 e.m.p)

200...2000 Om 10m

e HanpAaxeHne Ha OTKPbITbIX 3aXKNUMax: 4...7 B;

o Ucxoaawmm Tok <7 MA;

e  3BYKOBOW CUrHan gns Usmepaemoro conpotmeaeHuns <30 Om;
e KomneHcauusa conpoTMUBIEHMA N3MEPUTESIbHBIX NPOBOAOB.

U3mepeHune conpoTusaeHUA N30NALUN
[dvnana3oH usmepenua cornacHo PN-EN 61557-2:
- ana Uy =250 B: 250 KOm...1 TOm

- ana Uy =500 B: 500 KOm...2 TOm

- ana Uy =1000 B: 1 MOm...3 TOm

AwvanasoH gna Uy=250B Pa3peweHue OcHOBHaA NorpewHocTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
+ (3 % Riso+8 e.m.p)
20,0...199,9 MOm 0,1 MOm
200...1000 MOm 1 MOm
AwvanasoH ana Uy =500 B PaspelwueHune OCHOBHaA NOrpeLHoCTb
0...1999 KOm 1 kOm
2,00...19,99 MOm 0,01 MOm
1 (3 % Ris0+8 e.m.p)
20,0...199,9 MOm 0,1 MOm
200...1999 MOm 1 MOm
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AwnanasoH ana Uy = 1000 B PaspelweHune OCHOBHaA NOrpewHoOCTb
0...1999 KOm 1 KOm
2,00...19,99 MOm 0,01 MOm
+ (3% Riso + 8 e.m.p)
20,0...199,9 MOm 0,1 MOm
200...1999 MOm 1 MOm
2,00...3,00 T'Om 0,01 TOm 1+ (4 % Riso + 6 €.M.p)

e HanpaxeHua namepenuna: 250, 500 n 1000 B;

e TouyHOCTb NoAaum HanpsxeHua (Rabc [Om] > 1000*Uy [B]):-0+10% oOT ycTaHOBNEHHOM

BE/INUYUHDI;
e (O6HapyXeHWe ONacHOro HanpAXeHUn nepea 3amepom;
e PaspagKa N3Mepsaemoro o6bekKTa;

° M3mepeHme conpotmnBneHnAa n3onaumm MHOTroXXnJibHbiXx NpoBOAOB (MaKC.S) npu nomouim

BHelWHero 4ono/IHNTeNbHOIo aaanTtepa,

o lIamepeHue HanpAaXKeHMa Ha Knemmax +Rso, -Riso B Ananasone: 0..440 B.

MocnepoBatenbHOCTb a3

e  YKasaHua nocneaosBaTe/IbHOCTU Gas: COOTBETCTBYIOLLASA, HECOOTBETCTBYIOLLAS;

e [nanasoH HanpsaxeHui cetn Uy, : 100...440 B (45...65 Tw);

o OTOob6parkeHMe BeNNYNHDBI MeXKDa3HbIX HANPAKEHWU.

PerucrpaTtop HanpsaXXeHUa n nepemMeHHOro ToKa

e Peructpauma HanpsakeHus U y: 0...440 B (TOYHOCTb M AManasoH 4acToTbl KaKk AN U3MepeHus

HanpaxeHnn pyHKunmn LOGGER);
e [lnanasoH perncrpaumm 4yactotbl: 45...65 ly;
e Peructpauusa ToKa (NapameTpbl KaKk AN U3MepeHus ToKa);

e Peructpaumsa akTUBHOW MOLWHOCTU P, peakTMBHOM Q M NosiHOM S (NapameTpbl Te e, YTo gns

MOLLIHOCTH);
e Bbibop nHTepBana mexagy npobamu: 1...99 c (warom B 1cek);

e Yucno npob: 40000 (perncrpaumsa HanpsxKeHus nam Toka) uam 10000 (pernctpaumsa

HanpPsXXeHUn, TOKa U MOLLHOCTK);

e OTvobparkaemble BENNYUHbI: CpeagHee, MAaKCUMYM, MUHUMYM U OTHOLLEHME % K HOMWUHA/IbHOM

BeInvYnHe.
15 Komniekranusa

15.1 CraHaapTHasI KOMILJIEKTALU S

HanmeHoBaHue Kon-Bo UHpekc
N3meputenb NnapameTpoB 371eKTpobe30nacHOCTU 3/1eKTpoycTaHoBOK MPI-
508, 1 wr. WMPLMPI508
N3meputenb NnapameTpoB 371eKTpobe30nacHOCTU 3/1eKTpoycTaHoBOK MPI- 1w,
508. PykoBOACTBO MO 3KCNAyaTaumm
N3meputenb NnapameTpoB 31eKTpobe30nacHOCTU 3/1eKTpoycTaHoBOK MPI- 1 wr.
508. MacnopTt
MpoBog nsmepuTenbHbI 1,2 M € pasbemamm «baHaH» KenTbli 1wTt. | WAPRZ1X2YEBB
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MpoBog nsmepuTenbHbI 1,2 M € pazbemamm «baHaH» KPacHbIM 1wTt. | WAPRZ1X2REBB
MpoBoa nsmepuTenbHbin 1,2 m ¢ pazbemamm «baHaH» ronyboi 1wt. | WAPRZ1X2BUBB
30HA, OCTpPbINM C pazbemMom “6aHan” KpacHbIN 1 wr. | WASONREOGB1
30HA OCTpPbIN C pazbemom “BaHaH” KenTbin 1 wr. | WASONYEOGB1
30HA, OCTpbIl € pazbemom “baHan” ronyboi 1 wr. | WASONBUOGB1
3axkmum «KpoKkoamnn» M3onmpoBaHHbIM KenTbli K02 1wr. | WAKROYE20K02
3axum «KpoKkoamn» n3oanpoBaHHbIN KpacHbI KO2 1 wt. | WAKRORE20K02
Kabenb nocnegoBaTtenbHoro nHtepdeiica USB 1 wr. WAPRZUSB
Apantep WS-01 c ceteBow Bunkon UNI-SCHUKO u KHonkoi « CTAPT» 1 wr. WAADAWSO01
dytnap L2 1 wr. WAFUTL2
PemHun «cBOBOAHbIE PYKUY 1 wr. WAPOZSZE1
AKKymynsaTopHana 6atapea NiMH SONEL-05 7,2 V 1 wr. WAAKUQ5
Kabenb ceTeBoit 1wTt. | WAPRZLAD230
3apaaHoe YCTPOMCTBO AN1A akkymyaTopos Z3 moaesnb SYS 1319-3012 1 wr. WAZASJZ3
MepBMYHaA noBepka -
15.2 /lono/iHUTE/AbHAA KOMIJIEKTAL s

HaumeHoBaHue UHpeKc
MpoBoA N3MepPUTE/IbHLIN 5 M ¢ pasbemamm «baHaH» KPacHbIN WAPRZOO5REBB

MpoBog MameputenbHbii 10 m ¢ pazbeMamm «baHaH» KPacHbIN

WAPRZ010 REBB

MpoBoa, M3mepuTenbHbiM 20 M Ha KaTyLLKe C pasbemMamm «baHaH» KPacHbI

WAPRZ020 REBBSZ

Knewm nameputensHole C-3 WACEGC30KR
Apantep AutolSO-1000A (aBTomaTU3aLMA N3MEPEHUSA CONPOTUBNEHUA U30NALIUK

xabeneii) WAADAAISO10A
Apantep WS-02 c ceteBoit Bunkon UNI-SCHUKO WAADAWSO02
ApanTtep AGT-16P WAADAAGT16P
Apantep AGT-32P WAADAAGT32P
Apantep AGT-63P WAADAAGT63P
Apantep TWR-1J ana TecTMpoBaHMA YCTPOMCTB 3aLLUTHOIO OTKAo4YeHus (Y30) WAADATWR1)J
AKRymynaTopHas 6atapea NiMH SONEL-05 7,2 V WAAKUS

COH3N-NPOTOKO/bI

16 IloBepka

N3meputenb MPI-508 B cooTBeTcTBUM ¢ 3aKoHOM PO «O6 obecneyeHumn egmuHcTBa namepeHnin» (Cr.13)

noanexuT nosepke.

MoBepKa usmepuTenein NPOBOANUTCA B COOTBETCTBUMN C METOLAMKOM NMOBEPKU, COrnacoBaHHom ¢ PBY

“POCTECT-MOCKBA”.

MescnoeepoyHsbiii uHmepean — 1 200.

MeToanKa NoBepKM AOCTYMHA AN1A 3arpy3Ku Ha canTe www.sonel.ru
METPOJIOTMYECKAA CNTYHKBA OO0 «COH3/T»

OcyuwecTtenaer nosepky CU SONEL n obecneunsaer 6ecnnatHyio aoctaBky CU B NoBepKy U U3 NOBEPKU

3Kcnpecc NoYToM.
115583, MockBa, Kawmpckoe wocce, 65,
Ten./dakc +7(495) 287-43-53; E-mail: standart@sonel.ru, Internet: www.sonel.ru
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http://www.radiokron.ru/

17 CBeaeHMs O IPOU3BOAUTEJIE

SONEL S.A., Poland, 58-100 Swidnica, ul. Wokulskiego 11
tel. (0-74) 858 38 78 (Dziat Handlowy)
(0-74) 858 38 79 (Serwis)
fax (0-74) 858 38 08
e-mail: dh@sonel.pl
internet: www.sonel.pl

18 CBeaeHHuA 0 NOCTaBIIUKE

000 «COH3N», Poccua

115583, MockBa, Kawwupckoe wocce, 65,
Ten./dakc +7(495) 287-43-53;

E-mail: info@sonel.ru,

Internet: www.sonel.ru

19 CBeaeHMA O CEpPBUMCHOM LieHTpe

[apaHTUMHbBIN KU NOCNerapaHTUMHBIN PEMOHT NPUBOpPa OCYLLLECTBAAIOT aBTOPU30BaHHble CepBUCHbIE
LeHTpbl. 06cnyRuBaHmMem Monb3oBaTtenel B Poccum 3aHMmaeTca CepBUCHbIN LeHTp B I. MOCKBa,
pPacnonoXeHHbIN No agpecy:

115583, MockBa, Kawmnpckoe wocce, 65
Ten./dakc +7(495) 287-43-53
E-mail: standart@sonel.ru

Internet: www.sonel.ru
CepBUCHbI LLleHTp KomnaHun COHIJ1 ocywecTBAsSIeT rapaHTUIHBIN U He FapaHTUIiHbIN peMoHT CU
SONEL n o6ecneunsaet 6ecnnatHylo aoctasky CU B peMOHT/ M3 peMoHTa 3Kcnpecc NouToun.

20 Ccbl/IKM B MHTEpPHET

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

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

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

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

dneKkTpomsmepuTenbHas nabopatopun
http://www.sonel.ru/ru/electrical-type-laboratory/
®opym SONEL

http://forum.sonel.ru/

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