\Verdo pP1100

NCTOYHUKU NUTaHWUA MOCTOAHHOIO
TOKa nporpaMmmMupyemMbie

VERDO PP1101-PP1106

PykoBopcTBo nonb3osatens @I



\Verdo PP1100

Copep)xaHue

T.0MUCAHUE MPUBOPA . . . . . . o ottt e e e 5
TAHasHaueHNe . . . . . o L e e e e e e e 5
1.2.CBEOEHUA O CEPTUPUMKALIMM . . o v v v v e e e e e e e e e e e e e e e e 6
1.3. TEXHUYECKNE XAPAKTEPUCTUKM . o o v v v v o e e e e e e e e e e e e e e 6
1.4.YCNoBUA aKCMMYATALUMU . . . o v v vttt e e e e e e e e e e e e e e e 9
1.5.KOMONEKTALUMA . . o o o o o e e e e e e e e e e e e e e e e e e e 9
1.6.0nNucaHne opraHoB YNPaBAeHUss U MHAMKALUMN . . . . .« v b v v v v o e e e e e 10
2.06wme Tpe6oBaHUSA TEXHUKN BE30MNACHOCTU . . . . . . . . . . . oo oo v . 13
3.MoAroToBKa NPUGOPA K PABOTE . . . . . . . . . v vttt e e 16
BLOGWUA OCMOTD & v v v e e e e e e e e e e e e e e e e e e e e e e 16
3.2M1POBEPKA MUTAHUS . . o v v o vt e e e e e e e e e e e e e e e e e e e e 16
3.3.TIPOBEPKA BBIXOMA .« .« v v v v v v e e e e e e e e e e e e e e e e e e e e e e 17
4.PaboTa C MPUOBOPOM . . . . . . . o vttt 19
4.1.YcTaHOBKa BbIXOAHOMO HAMPAXEHNA UM TOKA . . . .« v v v v v v e e e e e e e e s 19
4.2.3awmTa OT NepeHanpPsHKEHNA/NEPErPY3KM MO TOKY .« v v v v v v v e e e e e e e w 19
4.3.CoXpaHEeHMe U BbI30OB HACTPOEK CUTHAMA .« « « v v v v v v v e e e e e e e e e e e 20
4.4 HacTponka GOPMbI BbIXOLHOTO CUTHAMA . « v v v v v v v e e e e e e e e e e e e e 22
4.5.YcTaHOBKa aBTOMaTUYECKOro BbIBOAA MPW BKIIFOYEHUU MUTAHNA . . . . . . . . . . 24
A6.OUCTINEIA . . . e e e e e e e e e e e e 24
5.MoncK n ycTpaHeHUe HEUCMPABHOCTEM . . . . . . . . . . . . v v v v e e .. 26
6.TeXHUYECKOE OBGCIYXMBAHME . . . . . . . . . o ottt ettt 27
7.TeXHUYECKaA MOJACPKKA . . . . . . o v vttt e e e 28
8.CBefieHUs1 0 copepXXaHUM AparMeTasyioB . . . . . . . . . . ... 28
OVTUIIMBAUMSA . . . . . . o e e e 28
10.XpaHeHue U TPAHCMIOPTUPOBKA . . . . . . . o o v v e i ettt 29
T.FapaHTUNHDbIE 06GA3ATENMBCTBA . . . . . . . ¢ v o et e ettt 29



\erdo PP1100

12.MeToguka nosepKu



\Verdo PP1100

[aHHaa MHCTPYKLUMA MO aKCnyaTaumMm pacnpocTpaHaeTcs Ha ogHOKaHanbHble UCTOYHUKN
nuTaHus noctostHHoro Toka cepun VERDO PP 1100 1 npegHa3HavyeHa s 03HaKOMIEHUs
C KOHCTpYKUMeRn, GyHKUMAMU 1 NpaBuiaMm aKcnayaTauum UCTOYHUKOB NUTaHKS, a Takxe
COLEPXUT CBEAEHUSA O TEXHUYECKUX XapaKTePUCTUKAX U rapaHTUSAX N3roTOBUTENS.

McToununkm nutaHus cepumn VERDO PP 1100 nMetoT pasHble TEXHUYECKME XapaKTePUCTUKM,
O HAKO MPUHLMIM UX PaboTbl OANHAKOB.

MHCTPYKUMA Mo aKchyaTaummn npegHasHaveHa gna nuu, paboTarolwmx ¢ NpueopoM, a
Takxe A/ 0BCMYXMBalOWeEro M pPeMOHTHOro nepcoHana. PekoMeHayeTca mnpounTaTtb
LaHHYH MHCTPYKLMIO IO Hayana paboTbl C MPUBOPOM AMS UCKIOYEHUS NMOSyYeH s TpaBM
¥ MoBpexaeHus npuéopa.

B CBA3M C COBEpLUEHCTBOBAHMEM MPOAYKLUMM, B KOHCTPYKLUMIO MpuBopa MOryT 6biTb
BHECEHbI He3HaUUTeSbHble U3MEHEHUSs!, He OTPaXKeHHbIE B AaHHON UHCTPYKLMMN.

B HacTosLWyto MHCTPYKUUKO MOTYT OblTb BHECEHbl U3MEHeHUs 6e3 npenBapuTenibHOro
yBeaoOMNeHusd.
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1. OnucaHue npuoopa

11. Ha3HauyeHue

OpHOKaHasbHble MporpaMMUpyemMble UCTOYHUKM MUTaHUA mnocTosiHHOro Toka VERDO
cepun PP1100 npepHasHayeHbl 41 BOCNPOWU3BEAEHUS HanpsXKeHWst U CUJTbl MOCTOAAHHOIO
Toka. Mo NpuHLUMNY AeNCTBUA UCTOYHUKM OTHOCATCA UMMY/IbCHBIM UCTOYHUKAM MUTaHUS.
MPUHUMN GOPMUPOBAHUA MOCTOAHHOMO HaMPSXKEHWsI MOCTPOEH Ha BbICOKOYACTOTHOM
npeo6pasosatesie. VICTOYHMKM OCHaLLEHbl LMGPOBLIMU U3MEPUTENAMU HaMPsXeHUs U
CUbl TOKa, MO3BOJMIAIOWMMU U3MEPATb OQHOBPEMEHHO 06a napameTpa. KOoHCTpyKuus
MCTOYHMKOB O6ecneynBaeT 3aLiuTy OT NeperpysoK U KOPOTKOro 3amblKaHUsA Ha BbIXO4e.

Ha nepefHelt naHennm WCTOYHWMKOB PAaCMONOXEHbl: BbIXOAHblIE pasbeMbl, gucrnein ans
OTOBPaXKeHMsI 3HAUEHUN HaMpPsXKeHUA M CUbl TOKA Ha BbIXOAE, KHOMKa BKHOYEHWs/
OTKJTHOUEHUA BbIX0Aa, PYHKLMOHANbHbIE KHOMKM, BpaLlaloLLMinCs perynstop 4 yCTaHOBKY
BbIXOAHbIX NapameTpos, USB pasbeM A/ MUTaHUs MOBUIIbHBIX YCTPOMCTB HanpsXeHneM
5 B.

Ha 3agHeit naHenM WCTOYHWMKOB pacnonioxeHbl: USB uHTepdenc AMCTaHLMOHHOMO
ynpasefieHns, pasbem A5 NMOAKIOUYEHNUSI K CETU MUTaHUS, KHOMKa BKIOYEHUS MUTaHuS,
BEHTUNATOP OXMaXAeHUS.

VCTOYHMKM  M3roTaBAMBaKOTCS B Clegyrolmx  MogumduKauusaix,  OT/IMYyatoLmxcs
MaKCUManbHOM BbIXOAHOM MOLLHOCTbLIO 1 Anana3oHaMu YCTAaHOBKM BbIXOOHbIX MAapaMeTpoB
— HanpsikeHusa n cunbl Toka: VERDO PP1101, VERDO PP1102, VERDO PP1103, VERDO
PP1104, VERDO PP1105, VERDO PP1106.

PucyHok 1 - BHewWwHnn Bua McTouHnKoB nutaHma VERDO PP1100

OnucaHne npunoéopa 5
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1.2. CBepeHus o cepTudPpuUKaLmm

Homep B [ocypapcTBeHHOM peecTpe cpeacTs uameperHun 90374-23

1.3. TexHU4yeckue xapaKTepucTUKu

Hwuxe B Tabnuue 1 npeacTBaneHbl TeEXHUYECKME XapaKTePUCTUKN.

Ta6nuua 1 - TexHn4yeckune xapakTepucTmuku

HaumeHoBaHue
XapaKTepUCTUKH

Mogaenu

VERDO
PP1101

VERDO
PP1102

VERDO VERDO
PP1103 PP1104

VERDO
PP1105

VERDO
PP1106

[wvanasoH
HanpsHKeHnst

0-30B

0-30B

0-60B 0-60B

0-30B

0-60B

PaspeleHune no
Hanps>XeHuto

10 mB

[vanas3oH Toka

0-10A

0-10A 0-5A

0-10A

0-10A

PaspelweHune no
TOKY

1™MA

MorpelwHocTb
YCTaHOBKM 1
N3MepeHun
Hanps>XeHns

+(0,1%-U
+20MB)

£(0,1% U
+20MB)

+(0,1%-U +(0,1%-U
+10MmB) +20MB)

£(0,1%-U
+20MB)

£(0,1%-U
+10MmB)

MorpewHocTb
YCTaHOBKM U
N3MepeHUI Toka

£(01%-1
+20MA)

£(01%-1
+20MA)

£(01%-I £(01%-1
+20MA) +20MA)

£(0,1%:1
+20MA)

£(0,1%:1
+20MA)

HecTabunbHoCTb
Hanps>XeHus nNpu
M3MEHEHUU CUnbl
TOKa B Harpyske

+30 mB

HecTabunbHoOCTb
HanpsKeHns
npu U3MeHeHun
HanpsHKeHns
nMUTaHnA

20 mB

OnucaHne npunoéopa
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HecTtabunbHoCTb
Cunbl TOKa Npu
N3MeEHeHUU
Hanps>XeHns Ha
Harpyske

+30 MA

HecTtabunbHOCTb
CUNbl TOKa npwm
M3MEHEHNN
Hanpsi>XeHus
nuTaHus

+20 MA

Makc. ypoBeHb
nynbcauumm
BbIXOAHOI0
Hanps>KeHus
(MMk-nuk, B
nosioce 4acToT Ao
20 Mrl'u), mB

50 mB 50 mB 50 mB 50 mB 50 mB

50 mB

JononHuTtenbHas
TemnepaTtypHou
norpeLHocTb
YCTaHOBKM
Hanps>xeHus B/°C

*0,01%

JononHuTtenbHas
TemnepaTypHou
norpeLHocTb
YCTaHOBKM CWJbl
Toka, A/°C

*0,02%

Tabnuua 2 - JJononHuTenbHble NapamMeTpbl

XapakTepuctuka

3HaueHue

MakcrnmarnbHas BbIXofHas MOLHOCTb,

BoccTaHoBneHus1) 50%-100% Harpysku

BT

VERDO PP1101 ;%%BBTT
VERDO PP1102, VERDO PP1103 300 B
VERDO PP1104, VERDO PP1105, VERDO

PP1106

Bpems oTknuka (spems <Imc

OnucaHne npunoéopa
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[opor cpabaTbiBaHWs 3aWuThl MO
neperpesy

85°C

2,8-gronmMoBbIn LBeTHOM XXK-gucnnen, 240 x

Aucnnen 320 nukcenen, 65536 uBeToB
USB, coBMeCTUMbI ¢ NpoTokonom SCPI
NHTepdenc TunoBas ckOpoCTb Bblgaun nHpopmaumm B MK -

10 n3mepeHui B cekyHay

USB-nopT Ans 3apsakn BHELHUX
YCTPOWNCTB

3apsagka 5V/1A

Mopnepxka QC2.0, QC3.0, BC1.2, Apple, Huawei
FCP, Samsung AFC npoToKon GbICTPOW 3apsiaKu
5V, Bbixog 6bicTpon 3apsaaku 9V, MakcuMarnbHas
MOLLHOCTb cocTaBnseT 12 BT, cBepx
MaKCUMabHOW MOLLHOCTM ByAeT OTK/IHOUEH
BbIX0Z4 GbICTPOW 3apsagKu

MapameTpbl 3NEKTPUYECKOrO NUTAHUS
- HanpsiXeHne nepemMeHHoro Toka, B
- YacToTa nepemMeHHoro Toka, 'y,

220B = 15%
oT45 po 65Ty,

MakcumarnbHasa noTpebnsemas

= 600 BT
MOLLHOCTb
[MoTpebnaembii TOK U3 CETU B peXxnme <150MA
XONOCTOro xofa (6e3 Harpysku) -
MakcuManbHbI NOTpe6naeMbli TOK U3 <2 8A
CeTu B pexxmMe NoJsIHOM Harpysku -
[abapuTHble pa3mepsbl 296x82x142
(ANMHaxWKUpUHaxBbICOTa), MM
BxogHon npegoxpaHuTenb 250B, F5A
Macca 1,5 Kr

Ta6nuua 3 - aeHTUdMKaUMOHHbIE AaHHble BCTpoeHHoro MO

NpeHTUPMKaLMOHHbIE faHHble 3HauyeHue
MpeHTudumkaumoHHoe HanmeHoBaHue M0 -
Homep Bepcumn (MOeHTUGUKALMOHHDBIN Homep MO) V3.7.0

Lndposon ngeHtudukatop Mo

OnucaHne npunoéopa




\erdo PP1100

1.4. YcnoBus akcnnyaTauum

[Ona nonyyeHuss CTabuibHbIX Pe3ynNbTaTOB PeKOMeHAyeTCsH MCMonb3oBaTb MpUoop npu
Temnepatype oT +18 °C go +28 °C 1 OTHOCUTENbHON BNaXXHOCTN Bo3dayxa 80 80%.

Mpepen gnanasoHa padouunx Temnepatyp - ot 0°C go 40°C, oTHOCUTENIbHasH BNaXHOCTb
He 6onee 90%. PaboTa ¢ NpMOBOPOM BHE 3TUX AMana3zoHOB MOXET NPUBECTU K BbIXOLY €ro
N3 CTpoS.

VMicnonb3oBaTb M XpaHWUTb NPUOOP HEOBXOAMMO B MOMELLEHUAX, He CoAepXXaLumnX Mbifb,
napbl KUCOT, Weno4yen.

1.5. Komnnekrauusa

B cTaHpapTHbIM KOMMNEKT NOCTaBKN BXOAAT:

— UCTOYHUK NUTaHmsa — 1 WrT.;

— Kabenb NuTaHua — 1 Wr.;

— PYKOBOACTBO M0 aKcnayaTtauum — 1 aka.;

— CD-guck ¢ nporpaMMHbiM o6ecnevyerHmemM — 1 wwrT.;

— NNaBKUM NpegoxpaHuTens — 1 wrT.;

- USB-kabenb — 1 wr.;

- kabenb Cc pazbéMamMu Tuna «6aHaH» — 1 WT. (ONUMOHaNbHO).

OnucaHne npunoéopa 9



\Verdo PpP1100

1.6. OnucaHue opraHoOB ynpaBfieHUs U UHAUKaL UK

1.6.1. MNepepHsAs naHenb

PucyHok 2 - MNMepepHsAs naHenb
1. O6nacTb OTOBPAXKEHUS.

2. KHomnka «ToK»: yCTaHOBWTe NapaMeTpbl TOKa, HaXMuUTe A1 nepeMeLleHuns Kypcopa
npu pefakTMpoBaHUK NapaMeTpoB.

3. Pyuka: BblbepuTe rnaBHoe MeHIO UNU U3MeHUTe 3HauyeHue, GyHKUMA aHanoruyHa
KnaBulle noareep>XXaeHus.

4. KnaBulla HaCTPOMKW Meperpysku Mo TOKY: YCTAHOBWTE NapameTpbl 3aliuTbl OT
neperpysku Mo ToKy, HaXMWUTe ANs NepemeLLeHns Kypcopa npu pefakTMpoBaHum
napameTposB.

5. KHonka Bbi3oBa namMATu: 5 HabopoB NMapamMeTpPoB KaHana MOryT OblTb COXPaHeHbI
Onsa GbICTPOro BblBOAA. HaxmuTe 1 yaepxusawnTe 3Ty KnaBully, YTOObl BOMTU B
nHTepdenc pegakTMpoBaHna GOpPMbl BLIXOAHOIO CUrHana.

6. KnaBuwa BKtOYEHUA [ BbIKIOYEHUS. BKAOUYNTL/BLIKNIOUYNTE KaHan. Knaswuiwa
3aropaeTtcs npu BKIOYeHUM KaHana. Haxmure un yﬂ,ep)KVIBaVITe 3TY Knasuwly, YTo6bl
BK/TIOUUTb UK BbIKTIOYUTD QYHKLMIO aBTOMaTUYeCKOro 3anycka npu BKIOYEHUU
NMUTaHUA.

OnucaHne npunoéopa 10
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7. BbixogHble pazbeMbl UICTOYHUKA MUTAHUS.

8. USB-nopT ans 3apsaku (6e3 pyHkumum yteHusi/3anucu). 3apagka 5B/1A; Mopaepxka
QC2.0, QC3.0, BC1.2, Apple, Huawei FCP, Samsung AFC, npoTokon ObICTpOWn
3apagku 5 B, Bbixod GbICTPON 3apsgkm 9 B, MakcMmanbHas MoLwHoCTb 12 BT, npu
NpeBbILLEHNN MaKCUManbHON MOLLHOCTU BbIXOA, ObICTPON 3apsiKu OTKIIHOYaeTCs.

9. Knaewwa nepeksoyeHns Mexay YMCoBbIM U rpaduryeckum oTOBpasKeHUeM.
10. Knaeulla HaCTPOMKM MepeHanpsiXeHus: YCTaHOBWUTEe MapaMeTpbl 3aluTbl OT
nepeHanpsiXxeHus, HaxmuTe AN NepeMeLleHns Kypcopa MNpu peaakTMpoBaHWm

napameTposB.

11. KHomKa «HanpsieHue»: YyCTaHOBMTE MapaMeTpbl BbIXOAHOMO HanpsXeHus,
HaXXMuUTe 419 NepemMelleHmns Kypcopa npu pegakTMpoBaHum napameTpos.

1.6.2. 3agHas naHenb

I waRNING

.
canauckar mual ba connectsc ta graund.
. Rafer

PucyHok 3 - O630p 3agHen naHenu

1. BeHTUNAUMOHHOE OTBEepCTHe.

OnucaHne npunoéopa 1
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2. KHonka nuTaHusa: BKAOYeHME/BbIKNIOYEHWE NpuGopa.
3. MpepoxpaHuTens.

4. Pa3zbeM NUTaHUA NepeMeHHOro Toka.

5. USB TlopT: oOO6GHOBNEHME MPOLUMBKKW, YyMnpaBfeHne npuéopoM C MOMOLLbIO

nporpaMmmMmHoro oéecnedenus lMK.
1.6.3. MNMonb3oBaTenbckun nHTEpHenc

CV: IocTogsHOE
HaIpOKeHHS HakomeEHO DaKTHIeCcKad BEIXOIHAT
CC: TTocToSHHBIH TOK Bpems paboTsL MOINHOCTE

Cratyc BEIXOZA I 00:00:00

sumeace 0 0 . 0 OV

HATpLKEHHe
DaKTHIeCKHH
BBIXOJTHOH TOK ™
IIpenensaoe
VeTaHOBICHHOR Set Limit 3HAUCHHe
HaNpDKeHHe 05.00v 00.000 A| 31.00v 05.100 » Toka

|

VeTaHOBIRHHBLH TTpenensHoe
TOK 3HaueHHe
HAIPDKSHAT

PucyHok 4 - Nonb3oBaTenbCKun nHTepdenc

12
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2. O6wue TpedboBaHUA
TeXHUKUN 6e30MacHOCTU

Bo n36exaHune nosiyyeHnsa TpasM 1 NOBPEXAEHUS Npubopa Uin noAcoeanHEeHHOro K Hemy
obopyaoBaHus, Npexae YeM NpUCTynuTb K padoTe ¢ NPUBopoM, BHUMATENIbHO NpoyTUTe
HWxXecnegyrolwyo MHGopmaumio no 6esonacHon pabdoTte. YTo6bl UCKAKOYMTL OMACHOCTb
noslyyYeHus TpaBM U NOBPEXAeHUs MpMbopa Un NogcoeMHEHHOro K HeMy 060pYyA0BaHuUS,
npuoéop paspeLlaeTcs UCMNONb30BaTb TOMbKO B YKa3aHHbIX B MHCTPYKLMU LiensX.

TexHMYeckoe 06CyXMBaHWe NPUEopa MOXET MPOBOAUTL TOMbKO KBaNMOULMPOBaHHbIN
nepcoHan.

Bo nsbexxaHne Bo3ropaHusa nUnmn nosyyeHus TpaBm:

o Mcnonb3yite MpaBuibHbIA LWHYP MUTaHUA. VICMonb3yinTe TOMbKO LWHYP MUTaHus,
NoCTaBMsSIEMbI C U3LENMEM U CepTUOULMPOBAHHBIN A1 UCMONb30BaHNsA B Ballen
cTpaHe.

e Mpun6op TpebyeT 3azemrneHus. LaHHbI NpubGop 3a3eMseTcs Yepes 3a3eMIatoLwni
npoBof B LUHype MuTaHusA. Bo un3bexaHue MopaXKeHUs 3NeKTPUYECKUM TOKOM
3a3eMNISAOLWMI NPOBOA AOMXKEH OblTb NOAKMOYEH K 3emne. [prubop AonXeH GbiTb
Hagnexalwum o6pa3oM 3asemiieH, npexgae yem OyayT npoussefeHbl Kakne-nnoéo
NOAKITIOYEHUS K €r0 BXOAHbIM UMW BbIXOOHBIM FHe3[aMm.

o O3HaKOMbTECb C NpegebHOM AOMYCTUMOWM Harpy3Koi Ha BCeX BXOAHbIX pasbémax.
Bo M36exaHue BO3ropaHus Un NnopakKeHusi aNeKTpruyeckum TOKOM NpoBepbTe BCe
yKasaHHble 3HayeHua OOMYCTUMOM Harpysku. Mpexpae YeM MnopasaTb CUrHam Ha
BXOAHble pasbE&Mbl, 06paTUTECh K MHCTPYKLMK 3a 60/1ee NoApo6HOM MHpopMaLmeit
0 AOMNYCTUMOM Harpyske.

o He pab6oTaiiTe CO CHATOWN KPbILLKOM Koprnyca. He ucrnonb3ayiTe NpMGop CO CHATLIMM
KpbILLKaMWU v MaHenamu.

* Mcnonb3yiTe npaBWibHbIA NpegoxpaHuTenb. Mcnonb3yite Ans sToro npuéopa
TOMIbKO NPEefOXPaHUTENN YKasaHHOro THUMa 1 C HagexallnMmn XxapakTepucTuKamu.

Oo6Lwume TpeboBaHUSA TEXHUKN 6€30MaCcHOCTHU 13
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e V36eraiiTe OTKpPbITLIX Lienen. byabTe 0CTOPOXHbI NPU PaBoTe C HEM30NPOBAHHLIMM
SNEKTPUYECKUMU LensiMU, YTOBbI M36eXaTb PUCKa MOPAXKEHUS BMEKTPUYECKUM
TOKOM WY APYrux TPaem.

e He paGotante npu Hanuumm noBpexaeHwn. Ecnu npubop nosBpexpeH, nepep
JanbHenLWMM UCnonb3oBaHWeM OTAAWTe ero Ha MPOBeEpPKY KBannduuMpOBaHHbIM
cneumanucTam.

 Mcnonb3yitTe nNpuvGop B XOPOLWIO MNPOBETPMBAEMOM MOMeLLeHUN. [loxanyiicTa,
XOPOLIO MPOBETpMBaNTE MOMeLLeHNe U PerynspHO NpoBepsanTe BO34YX03a60PHUK
Y BEHTUNATOP.

He pa6oTaiiTe BO BIaXKHbIX YCNOBUAX. Bo n36exaHne KOPOTKOro 3amMblKaHUs BHYTPU
YCTPOMCTBa W/IM MOPaXeHUs1 3MeKTPUYECKMM TOKOM He paboTaiTe BO BaXHOM
cpege.

He paGoTanTe BO B3pblBOOMACHOW aTmocdepe. Bo wmsbexkaHne noBpexpeHus
yCTpOWCTBa UM TpaBM BaXKHO MCMOMNb30BaTb YCTPOMCTBO BAANM OT B3PbIBOOMNACHOM
aTmMocdepbl.

[ep>xunte NoBepXHOCTU MPOAYKTa YUCTLIMMU U CYXMMU. YTOBBI M36eXaTb BO3AenCTBMA
MbifN UK BRAry B BO3Jyxe, AePXMTE NMOBEPXHOCTb YCTPOMCTBA YNCTOM U CYXOM.

TepMUHbI TEXHUKM 6e30NacHOCTU

TepMuHbI B JaHHOM pyKoBOACTBe. B faHHOM pyKOBOACTBE MOTryT BCTpeYaTbCs cneaytoLme
TePMUHbI:

A MNpepynpexaeHue: YkasblBaeT Ha YCNOBUS WM [OEWCTBUS, KOTOpble MOryT MPUBECTU K
TpaBMe Wn CMepTY.

A BHUMaHMe: YKa3blBaeT Ha YCNOBWS MW AeiCTBUS, KOTOpble MOrYyT MPUUYMHUTD Bpea, npuéopy
UK gpyromMy o60pyaoBaHuto.

O6Lwune TpeboBaHUSA TEXHUKN 6€30MaCHOCTHU 14
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MapknpoBka Ha npuoope. Bbl MoXeTe BCTPeTUTb CBeAyLLYrO MapKUPOBKY Ha Kopryce
npuoéopa:

A MNpepynpexpaeHue: O HEMOCPeACTBEHHOW Yrpo3e NnoyyeHus TpaBMm.

A MNpepynpexpaeHue: MNpepynpexneHue o NOTEHLMANbHOW yrpo3e nonyyeHus TpasMm.

A BHumaHue: [lpegynpexpeHve o MOTeHUManbHOW yrpose npuéopy WM  Aapyromy
060pyaAOBaHUIO.

CumBoOnbl 6e30MacHOCTH

Ha npuéope mMoryT 6biTb crefytoline CUMBOSbI.

Tabnuua 4 - CuMBOJIbl 6€30MacHOCTH

CumBon OnucaHue

OnacHoe HanpsixeHue

O6paTnTEeCh K UHCTPYKLMM

Knemma 3allMTHOro 3a3emneHus

Vi3mepuTenbHoe 3a3emreHmne

3a3emrieHune waccu

=@ >

Oo6Lwume TpeboBaHUSA TEXHUKN 6€30MaCcHOCTHU 15
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3. NMoarotoeka npu6opa K padboTte

3.1. O6wmmn ocmoTp

Mocne nNpuoGpeTeHnss HOBOrO 6/10Ka MUTaHUA PEKOMEHAYETCA MpPOoBepUTb MNpU6op B
COOTBETCTBUM CO ClliefyOLMMM LaraMmu:

1. MpoBepbTe, HET 1N MOBPEXAEHWN, BbI3BaHHbLIX TPAHCMOPTUPOBKOW.

Ecnv Bbl OBHapyXWIW, 4YTO KapTOHHas YMakoBKa WM 3alMTHble MeHomnnacTosble
MPOKIaAKM NONYYNIN CepbesHble MOBPEXAeHNs, He BbibpachliBaliTe UX, NOKa He MpoBefeTe
MOJHbIA OCMOTP M MPOBEPKY PaBoTOCMOCOGHOCTH YCTPOMCTBA U MOCTaBAEHHbIX C HUM
NpuHaLneXHoCTe.

2. TpoBepbTe akceccyapsbl
[locTaBnsemble NPUHaONeXxXHoOCTn nepeyncrnieHbl B pasgene «1.5. Komnnekraumsa» gaHHoro
pykoBoAacTBa. Heobxoanmo npoBepuTb, BCe NN MNMPUHAANIEXXHOCTU U3 3TOro0 Cnucka
NPUCYTCTBYIOT B MOCTaBKe. Ecnv o6HapyXuUTCs, YTO Kakue-nnéo un3 npuHagiexHocTen
yTepaHbl W noBpeXaeHbl, CBAXUTECb C CePBUCHbBIM LEHTPOM.

3. lpoBepbTe YCTPONCTBO
Ecnn oGHapy>XWTCHA, 4TO Ha Kopryce MPUCYTCTBYIOT MOBPEXAEHWUS, WUAU NpUeop He
(DyHKLI,MOHI/IpyeT Hagnexalwnum o6pa30|v|, nnn B Xoge TeCToBbIX M3MepeHMl71 BbIABNIAOTCHA
Henonagku, CBAXUTeCb C CEPBUCHbBIM LLEHTPOM. Ecnu I'Ipl/l60p nonyyunn nospexgeHue npu
TPaHCMNOPTUPOBKE, COXPAHSINTE €ro YNakoBKY.
3.2. NMpoeepka NUTaHUsA

1. |/|CI'IOJ'Ib3yl71Te WHYP NUTaHUg, nocTaBnsieMblin ¢ NpUHagnexHocTamun, gns

NOAK/THOYEHMUS Npubopa K CETU NepeMeHHOro Toka.

A MpepynpexpeHue: Bo mn3beXxaHwe MOpaxeHWs 31eKTPUYEeCKUM TOKOM ybeAauTechb, YTO
npuvoéop NpPaBuibHO 3a3eMJIEH.

[NoaroToBka npuéopa K padoTe 16
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2. Haxwmute KHOMKY NUTaHUA Ha nepe,u,HeM naHenu, 3aroputca UHOUKaTop KHOMKK, U
Ha aKpaHe oTo6pasunTcs HavanbHbIN 3KpaH.

3.3. lNpoBepka Bbixoga

ﬂpOBepKa BbIXOoAa npeagHa3Ha4yeHa anaToro, YTOObI y6ep,VITbCﬂ, 4yTo I'Ipl/l60p MOXXeT AOCTUYDb
CBONX HOMMUHANIbHbIX BbIXOAHbIX 3HaYeHUn n npaBuUIbHO pearnpoBaTtb Ha onepaunun c
nepep,Heﬁ naHenu. ﬂ,nﬂ OMUCaHHbIX HUXe npouenyp pekomMeHayeTCcd O3HAKOMUTbCHA C
pasgoenom 4. «YcTaHoBKa BbIXOAHOI0 Hanpsa>XeHna i TokKa» HaCTosALWEero pykoBoacTBa.
ﬂpOBepKa BbIXOOHOIro Hanpsa>XeHua

Cnepytolime Wwarv NpoBepsoT OCHOBHbIE GYHKLMM HaNPsXXeHUs 6e3 HarpysKu:

1. Korga npuéop He HaxoAWTCA Mof HarpysKon, y6eanTech, YTo HaCTPOMKa BbIXOLHOIO
TOKa He paBHa HyJHo.

2. BkfouuTe BbiXoA Npubopa, 3aTeM y6eamuTech, YTo NPUGOP HaXOAWUTCA B pexume
BblBO4A MOCTOAHHOMO HanpsXeHus (cTatyc CV).

3. YCTaHOBWTE HECKOSIbKO Pa3sfiMyHbIX 3HAYEHUI HaMPSAXeHUs; NPoBepbTe, 6NN3KO Sn
oTo6paXkaeMoe hakTUUECKOe 3HaUEHNE HaMPSAXXEeHUSA K YCTaHOBNEHHOMY 3HaUEHUHo
HanpsXeHus, a Takxe, 6/IM3KO 1M OTOBPaXkaeMoe GpakTUYeckoe 3HauyeHue Toka K
Hy/Ho.

4. Y6éeoutecb, 4YTO BbIXOOQHOE HaMpsXeHWe MOXHO perynuposaTb OT Hynd Ao
MaKCUMarsibHOro 3HauyeHus. Korga oHO yCTaHOB/IEHO Ha MakKCUMYM WU MUHUMYM,
pas3naeTca SByKOBOVI CuUrHan, yKaSbIBaPOLLI,VIVI, 4YTO npepen OCTUrHyT.

[MpoBepKa BbIXOQHOMO TOKa

Cnep,yrou.l,me warv npoBepsitoT OCHOBHble QYHKLUWM TOKa MpPU KOPOTKOM 3aMblKaHUKU Ha
BbIXxoAe UCTOYHUKa NUTaHUA:

1. CoeamHuTe BbIXOAHbIE KNeMMbl (+) U (-) HAaKOPOTKO C W30NMPOBAHHBLIM LYMOM
Ha 3TOM KaHarne. Vicnonb3yiTe NpoBof, C CeYeHMeM, OOCTaTOYHbIM A8 pa6oThl C

MaKCUMallbHbIM 3Ha4YeHneM ToKa.

2. YcTaHOBWUTE MakCUMasbHOE 3HaYeHNe BbIXOAHOIO Hanpsi>XeHnsa Ha npuéope.

[MoaroToBka npuoéopa K padoTe 17
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3. BkntouunTe BbIXO[ Npuoopa. YéegnTech, YTo NPMOOP HaXOAMTCA B peXnMe BbiBOAA
MOCTOSIHHOrO TOKa.

4. YCTaHOBUTE HECKOJIbKO Pa3fIMYHbIX TEKYLLMX 3HaAYeHMUIN Ha 3TOM KaHale; npoBepbTe,
65M3KO N1 oToBparkaemMoe ¢aKTuyeckoe 3HayeHwe ToKa K YCTaHOBJIEHHOMY
3HauYeHWO TOKa, U ybeauTecb, 4YTO OTOOpa)kaemoe ¢GaKTMyeckoe 3HauvyeHue
HanNpPs>XeHUsa 61IM3KO K HYIHO.

5. Ybegutechb, UTO BbIXOLHOM TOK MOXHO perynupoBaTtb OT HyNA OO0 MaKCUMallbHOIo
3HayeHud. Korga oH yCTaHOBJ/IEH Ha MaKCUMaribHOe UIN MUHUMalbHOE 3HauYeHue,
pas3naeTca 3ByKOBOI7I CUrHan, yKa3bIBaI-OLIJ,I/Il;I Ha [OOCTUXeHue npefesibHoro
3Ha4YeHud.

6. OTKIUUTE BbIXOA KaHana u YCTpPaHNUTe KOPOTKOE 3aMblKaHWe C BbIXOAHbIX KNeMM.

[NoaroToBka npuéopa K padoTe 18
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4. Pa6oTa c npu6éopom

HaxxmuTte knasuwy ON/OFF, 4ToGObl BKITHOYUTL/BBIKHOUYUTL KaHar.

4.1. YcTtaHOBKa BbIXOAHOI0 Hanpsi>XeHust Unuv Toka

Ha nepefHel naHenn HaxxmuTe KHOMKy V Unu | 4n1si nepeMeLLeHnsa CUHero Kypcopa Mexay
Pa3MYHBIMU MNO3ULMAMM 3HAUEHWUSA HAMPAXKEHNSA/TOKa. NOBEPHUTE PYUKY, YTOBbI USMEHUTb
3HaYeHWe TeKYLLEero Kypcopa, U HaxMUTe pyyKy Uiam KHomnky V unv | gnsa nepemMelleHus

Kypcopa.

Set

05.00 v 00.000 A

YcraHoB/AeHHOE 3HAMEHHE VeTaHOBIeHHOE 3HATEHHE
HaNpsAKeHAs ToKa

PucyHok 5 - YcTaHOBKa BbIXOLHOIO HanpsiXeHust Uim Toka

4.2. 3awuTa oT nepeHanpsxeHusi/neperpys3ku no ToKy
3alwumTa oT nepeHanpsixenusa (O.V.P) unu 3awmTa ot neperpysku no Toky (O.C.P): nocne

BK/IIOYEHUA BbIXO4a, KOr4a BbIXOLHOE HamnpsXeHue/ToK AOoCTUraeT YCTaHOBJIEHHOMO
3HaveHus 0.V.P/O.C.P, Nnpn60op OTKIHOUNT BbIXOM, @ Ha aKpaHe NoABUTCA NpedynpexaeHue.

MNpumeyaHue: Korga npu6op OTKIHOYAET BbIXOZ, U3-3a 3aLUMThl, MOC/Ie BHECEHUS HEKOTOPbIX
HacTpoekK KaHan Heo6XOAUMO nepesanyCcTUTb Ansi HOpManbHON PaGoThl.

dTa  QyHKUMA MO3BOMAET (GUKCUPOBATb BbLIXOAHYK MOLWHOCTb OT MpeBbleHNs
HOMWHaSIbHOM HarpysKu.

Pa6oTa c npunéopom 19
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Ha nepegHei naHenu HaxmuTe kHomky O.V.P unu O.C.P ans nepemeLlleHns KpacHOro
Kypcopa Mexgy napameTpamu. [oBEpHUTE U HAXMUTE PYUKY, YTOBbI USMEHWUTL Tekyllee
3HaYeHWe napameTpa.

Limit

31.00 v 05.100 A

VcTaHOBIEHHOE VcTaHOBIEHHOS
3HageHHe O.V.P. 3HageHHe O.C.P

PucyHok 6 - 3alwuta oT nepeHanpsXeHusa/neperpysxkun no Toky
4.3. CoxpaHeHue U BbI3OB HACTPOEK CUrHana

Haxxmute kHOMKY Memory Ha nepefHen naHenu gfisi coxpaHeHus 4 HaGopOB NapaMeTPOB:
M1, M2, M3 n M4 ans 6bICTPOro nocnegyroLlero BbIBoaa.

4.3.1 bbICTpbIV BbIBOS,
YTO6bI BbIBECTM Habop NapameTpoB oT M1 go M4, BbiNONHWUTE cneaytowme AencTBus:

1. HaxmuTe kHONKy Memory Ha nepefHew naHenu, 0To6pasnuTca nHTepdenc 6uicTPoro
pocryna.

2. TMoBepHUTe PYuKy, U MOABUTCA cepoe Mosie BbiGopa. MMoBepHUTE pyuKy, YTOGHI
nepemecTuTb Cepyto paMKy Bbl6opa.

3. lMocne BbIGOpa onpefeNeHHOro napamMeTpa HaxXMUTe Ha PydKy, YTO6bl MOATBEPAUTb
BBEAEHHOE 3HaueHue.

Pa6oTa ¢ npunéopom 20
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VCTaHOBHTE TOK Veranoeute O.V.P.

YeranoBHTE YeTaHosHTE

[0 ) 6% 8

04.94 v | 02

HANpPAKCHAE -
09.00

05.00v 0.000a ||05.00v 0.000 A

PucyHok 7 - CoxpaHeHue 1 BbI30B HAaCTPOEK CUrHana
4.3.2 PepakTupoBaHue
YTO6bI OTpefakTMpoBaTb NapamMeTpbl oT M1 0o M4, BbiNonHUTE cnepytoline AencTBuUS:

1. HaxxmuTe knaBuwy Memory Ha nepefHen naHenu, nosBuTca MHTepdenc 6uICTPoro
pocTyna.

2. loBepHUTE PYYKY, U MOSBUTCA cepoe nosne Bblbopa.

3. Haxwmute kHonku V /| / OVP [ OCP gns ycTaHOBKMW 3HaUYeHUs HanpsiXXeHust [ Toka /
3alWTbl OT NepeHanpPsXeHUs / 3alnTbl OT Neperpy3kun no ToKy.

4. TloBepHUTE pYyuKy, UYTOObl M3MEHUTb 3HaAUYeHWe TeKyllero Kypcopa, HaXmute Ha
py4YKy unun Haxxmute knasuwm V /| / OVP / OCP ana nepemelleHmsa Kypcopa.

V¢TaHOBHTE TOK Veranosute O.V.P.

T 00:00;00
VetanosHTe VeTaHOBHTE
HaOpmKCHHE

05.00v 0.000 & || 05.00v 0.000 &

PucyHok 8 - PegakTmupoBaHue napameTpos

21
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4.4. Hactpounka ¢popmMbl BbIXOQHOIO CUrHana

Monb3oBaTelb MOXET pefakTMpoBaTh BbIXOAHOW curHan. dopMa curHana cogepxut 10
pefakTMpyeMblx Touek. YeTbipe pefakTvpyeMblx napameTpa KaKAon TOUYKM BKIYakoT
BbIXOQHOE HampsiXeHue, BbIXOLHOW TOK, AMMTENbHOCTb CUrHana u Bbi6op Touku. Korga
pefakTUpoBaHue 3aBepLUeHO, MPUGOP MOXET BbIBOAUTL OXWUAAEMYO GpOpPMY CUrHana B
COOTBETCTBUM C BPEMEHHOMN NOCeL0BaTENbHOCTbIO, OTPEAAKTUPOBAHHOM NOJIb30BaTeNIeM.

4.4.1 PepakTupoBaHue ¢popMbl cUrHana
YTOGbI OTPEAAKTUPOBATL BbIXOAHOW CUrHas, BbINOMHUTE cnefytolime AenCcTBus:

1. HaxmuTe 1 yaepxusaiiTe GyHKLMOHANbHYH KHOMKY Memory Ha nepegHei naHenm
B TeueHue 3 CeKyHf, YTo6bl BONTH B MIHTepdeic pefakTupoBaHua GopmMbl cUrHaa.

2. B coCTOosiHMM 6€e3 HacTPOWKM MapaMeTpoB MOBEPHUTE PYYKY, YTOBbI O0TO6PasnTb
cepyto paMKy Bbl6opa, NOBEPHUTE PYUKY, YTOBbI BbIGpaTb PEAaKTUPYEMYO TOUKY.

3. Haxmute knasuwm V [ | [/ OVP [ OCP, 4yTo6bl BOWTM B COCTOSIHUE HACTPOMNKM
napameTpoB, U ycTaHoBWTe HanpsixeHue (U) / Tok (1) / gnutenbHocTb (T) / pa/HeT
(Y/N).

4. B COCTOSIHMM HACTPOMKM MNapaMeTpoB MNOBEPHUTE pPY4KY, YTOGblI WU3MEHUTb
3HaYeHWe TeKyLLero Kypcopa, HaxXmuTe pydyky unm Haxmute V /| [ OVP [ OCP
4yTO6bl MEepeMecTUTb MO3ULMIO Kypcopa. YTOoObl BbIATU U3 peXmnma HaCTPOMKM
napamMeTpoB, HaXMUTe Knasuwy Memory Ha nepegHen naHenu.

5. B cocTosiHMM 6€3 HAaCTPOWKM NapaMeTPoB HaXKMUTE PYUKY B TedeHue 3 CeKyHA A1
NOATBEPXKAEHUSA, BOMAUTE B PeXUM BblBO4A CUTHasa Nno 3afaHHbIM TOYKam U B TO

e BpeMmsi NepeksoynTecb 06paTHO B MaBHbIN MHTepdeiC.

6. HaxxmuTe 1 yaepxuBainte pyHKLMOHAMbHYO KnaBuly Memory Ha nepegHei naHenu
B TeueHue 3 CeKyHA A5 BbIXofa U3 uHTepdeica pefakTMpoBaHus GopmMbl cUrHasa.

Pa6oTa ¢ npunéopom 22
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T 00:00:00

05.00v 0.0004 | 05.00v 0.000a

PucyHok 9 - PegakTupoBaHue ¢popmMmbl cUrHana
4.4.2 BblBOA, CMrHana no 3afaHHbiM TOYKaM
YTOObI BLIBECTU CUrHas, BbIMOMHUTE Cnefytolme AencTBus:

1. BbINOnHWTe LWarun, onucaHHble npefblayliemM pasfenie, Ytobbl OTpenakTUpoBaThb
CMUCOK TOYeK.

2. Bonpgute B «Pexxum BbiBOAa curHana no 3afgaHHblM TOUYKaM», B 3TO BpeMs nepsas
Toyka GOpMbl CUrHana npeaBapuUTENbHOrO CrnMcka OToGpaXkaeTcss B MpaBoOM
BepXHeM yrny, kak «List1».

3. KopoTko Haxmute o¢yHKUMOHanbHyto knasuwy ON/OFF Ha nepefgHen naHenu,
M nNpubop HayHeT BbIBOAUTb [aHHble B COOTBETCTBUM C YCTAHOBIEHHOM
BPEMEHHOW MOocC/iefoBaTe/IbHOCTbIO, @ B CTPOKE COCTOSIHUS B BEpPXHEW 4acTu
OCHOBHOro UHTepdenca 6yneT oToOpaXkaTbCs TeKyllas TOYKa BblBOAa U OTCYET
NPOJOIIKUTENIBHOCTU 3TOM TOYKM.

4. B pexume BblBOAa CWUrHana no 3afaHHbIM TOUYKaM HaXMuTe U yaepXuBanTte

dyHKUMOHanbHyto Knasuwy Memory Ha nepefgHen naHenu B TeyeHWe 3 CeKyH[,
YTOGbI BbINTU U3 pexxuMa BbiBoga GOpMbl CUrHana.

23
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T 00:00:15

10 30 40

1] 20

30.00V
Set Limit

30.00 v 10.000 A || 31.00 v 10.100 A

PucyHok 10 - BbiBOA curHana no 3afiaHHbiM TOYKam

4.5. YcTaHOBKa aBTOMaTU4YECKOro BbiBofa Npu BKJIIOYEHUU
nuTaHusa

Monb3oBaTeNlb MOXET BKIOUYUTb WM BbIKOUYUTD OYHKLMIO «aBTOMaTUYECKUN BbIXOS,
HanpsixXeHua/Toka Npu BKIHOYEHUM MUTAHUA», HaxaB U yaepxusas GpYyHKLMOHANbHYHO
knasuwy ON/OFF B TeueHune 3 cekyHp,

Korga «aBToMaTU4eCKUi BbIXOA, MPW BKIOYEHUM NMUTaHWUSA» OTKIOYEH, Nocse BKIHYEHUs
MUTaHMA NPUGOP HAXOLUTCA B PeXUMe OXMaaHUA. MNonb30BaTeNto HE0BX04MMO BPYUHYHO
BbIMONHUTL onepaumio «ON/OFF», nocne yero NnpuMéop Bbl4acT CUrHar.

4.6. Oucnnen

Haxmute ¢oyHKUMOHanbHyto knasuwy Display ans Bbibopa OTOOPaXeHUs U3MepPEHHbIX
BbIXOAHbIX AaHHbIX B LMGPOBOM UK rpaduyeckom BUIeE.

Linpposon Bug,
Haxmute dyHKUMOHanbHy0 Knasuwy Display, 4To6bl yCTaHOBWUTL LMGPOBOMA PEXMM

oTOGpaxkeHuns. Korga 610K NUTaHKS BKIIHOYEH, PEXMM OTOBGPAaXEHUS MO YMOMYaHUo —
undposon.

24
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T 00:00:00

00.00v

0.0004

Limit
05.00v 0.000 4 | 05.00v 0.000 a

PucyHok 11 - Linpposon Bug gucnnes
Mpadunueckum supg,

HaxxmuTe QyHKLMOHaNbHY KnasuLly Display, YTo6bl YCTAaHOBUTb PEXUM OTOBPaXKEHUs Ha

rpadpuyeckunin.
T 00:00;00

0.4
0.3
0.2

0.1

1 30 40

0 0o 20

00.00V
Set Limit

05.00v 0.000 A || 05.00v 0.000 a

PucyHok 12 - I'padpuyeckun sug gucnnes

25
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5. MNouck n yctpaHeHne HeUCrpaBHOCTEUN

1. Mpnbop BKIOYEH, HO 3KPaH He CBETUTCH.

 [IpoBepbTe, NPaBUIbHO NX MOAKNOYEHO NUTaHKe.

e Y6eauTecb, YTO MNpefoxXpaHuTenb, PACMONIOXEHHbIM Nog pa3beMoM MNUTaHUSA
nepemMeHHOro Toka, MCNonb3yeTcs Hagnexatmm o6pa3oM U HaXOAUTCH B UCNPaBHOM
COCTOSIHWUM (KPbILLKY MOXHO OTKPbITb C MOMOLLbHO NIIOCKON OTBEPTKM).

e [lepesanycTute NpnbéOp Nocnie onnmcaHHbIX Bbllle Laros.

e Ecnun npob6nema Bce ellle CyLecTBYeT, 06paTUTECh B CEPBUCHYIO CIYXOY.

2. BbixogHoe Hal'lpﬂ)KeHVIe/TOK He COOTBETCTBYET 3aaHHbIM 3HAa4YEeHNAM:

 [lpoBepbTE, HE YCTAHOBMEHO N BbIXOAHOE HanpsixeHue Ha 0 B. Ecnu fia, yctaHoBUTe
Opyroe 3HayeHue.

e MpoBepbTe, HE YCTAHOBMEH N BbIXOQHOW TOK Ha OA. Ecnu ga, ycTaHoBUTE Apyroe
3HauveHue.

e B cocTOsiHUM NporpaMMMpyemMoro Bbixofa NPOBEPbTE, HE YCTAHOBMIEHO NN Kakoe-
nu6o 3HauYeHue HanpsixeHus/Toka Ha 0. Ecnu fla, ycTaHOBUTE ApYyroe 3HaYeHue.

o Ecnu npo6nema ocTtaeTcs, noxanymncrta, 06paTUTECh B CEPBUCHYHO CIYXOY.

MownCK 1 ycTpaHeHue HeucrnpaBHoCTEN 26
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6. TexHUYecKoe o6cnyXXuBaHue

O6wmn yxop,

He xpaHute 1 He ocTaBnsmnTe npuoéop B MecTax, rae )KMp,KOKpVICTaJ'IJ'IVI‘-IeCKMlZ aucnnen
MOXeT nogeepratbca BO3[ENCTBUIO NPAMbIX CONMHEeYHbIX nyqeﬁ B Te4yeHune AnnTesibHoro
BpeMeHu.

BHuMaHMWe: Bo um3bexaHue MNoBpexaeHus npuéopa He MNofgsepraiiTe ero BO3OeWCTBUIO
a3p030sen, XXUAKOCTEN UK pacTBOpUTENEN.

OuucTtka

MpoBepsnTe NpuGOp TaK 4YacTo, Kak TOro TpeBykT YCnoBus 3SKcniyatauuun. YTobbl
OYMCTUTbL NPUBOP CHapPY>XXK, BLINOMHUTE cregytolime AenCcTBUs:

1. CoTpuTe Mblfib C MOBEPXHOCTU UHCTPYMEHTa MAMKOM TKaHbt. ByabTe 0CTOPOXHbI,
yTO6bI He MoLapanaTb NPO3paYHbIN 3aLUMUTHLIN aKpaH XXK-gucnnesa npu ouncTke.

2. Mepep ounCTKOM NpUBOPa OTKMOYUTE NUTaHKe. MpoTpuTe NPUGOP BAXHOW, HO He
oCTaBnAoLLEN Kanenb MArKON TKaHbto. [ 04UCTKM PeKOMEHAYETCS UCMONb30BaTh
UMCTYIO BOLY WM MATKOLEWCTBYOLLEe Mololee CPeacTso. Bo usbexaHue
MOBPEXAeHMs NPMGopa He UCMOMb3yITe arpecCuBHbIe YACTALLME CPeCcTBa.

MNpegynpexpaeHue: Bo u3bexaHue MOPaXeHUs 3MeKTPUYECKUM TOKOM WM KOPOTKOro
3aMblKaHwsi, BbI3BaHHOrO BNlaroi, nepep nNoBTOPHbIM BKJItOUYEHMEM Npubopa y6eamTech, YTo
OH MOJSIHOCTbIO BbICYLLEH.

TexHn4yeckoe o0b6CryXxnBaHue 27
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7. TexHU4YecKasd nogaepxkKa

Ons nonyyeHuss TeXHUYECKOW MOJAEPXKKM OTMNPaBnAsAWTE CBOM BOMPOCHI MO agpecy:
info@novapribor.ru

8. CBepeHMsa 0 cogeprkaHnu gparmMeTansoB
CBe,EI,eHMlZ O cofep>XaHun aparoueHHbIX MeTanioB HeT.

9. YTunusauusa

OcCo6bix YCMOBUI YTUNMU3ALMK He TPebyeT.

TexHu4yeckas noaaepxka 28
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10. XpaHeHUe U TpaHCNOPTUPOBKaA

XpaHeHne WCTOYHUKOB MUTAHUA MOXET OblTb KPaTKOBPEMEHHbIM (FapaHTI/Il;IHbIM) n
ONUTENbHbIM.

Kak npu KpaTKOBpeMeHHOM, TakK U Npu AAUTENIbHOM XPaHeHUU WMCTOUYHUK MUTaHUS
Heob6xoAMMO pasMellaTtb B paboyeM MOMIOXEHUN Ha CTensaxe B YNakOBKe Ha YpOBHe
He Bbile 1,5 M OT nona u He 6anxe 2 M OT p,Bepel7|, BEHTUNALMUOHHbIX OTBepCTVII;I n
oTonUTEeNbHbIX yCTpOVICTB.

NCTOYHMKM NUTaHUA TPEBYIOT 6epeXxHOro obpalleHns 1 yxoda B npoLecce aKcrnayaTaumm,
XpaHeHUs 1 TPaHCMOPTUPOBKM.

o [MpnBOP JOMKEH XPaHUTLCA B yNakoBKe N3roToBUTens npun temnepatype -20 - 60°C
N OTHOCUTENIbHOW BNaXKHOCTH He 6onee 90%.

o [lonkHa 6bITb o6ecreyvyeHa 3alimMTa OoT nonagaHus nbiau, Bnarv U NapoB BeLLeCTB,
BbI3bIBatOLLMX KOPPO3UIO.

o Mpu TPAHCMNOPTMPOBKE BO3AYLIHLIM TPAHCMOPTOM MPUBOP AOMKEH BbITh pasMeLLeH
B OTanJMBaeMoM repMeTUYHOM OTCEKe.

1. FapaHTUUHbIE 06SA3aTENbCTBA

M3rotoBuTeNnb rapaHTUpyeT COOTBETCTBME BbIMYCKAEMOrO MCTOYHMKA MUTaHMSA BCEM
Tpe6GoBaHMAM TEXHUYECKUX YCTOBUIA NPU COBNOAEHMN NOTPEBUTENEM YCITOBUN 1 NpaBui
aKCnyaTaumm, XpaHeHWss U TPAHCMOPTMPOBAHMSA, YCTAHOBEHHbIX 3KCMyaTalMOHHON
OOKYMeHTaumen.

apaHTUNHBIA CPOK — 12 MecsLeB.

XpaHeHue 1 TpaHCcnopTUpoBKa 29
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12. MeTOgMKa NOBepKU

COrJIACOBAHO

Texumaecknii nupexTOp

000 «IHEPT O»

Il C. Kazakos

I'ocyaapeTBeHHAR CHCTeMAa ofecnevyenns eJMHCTEA HIMEPeHH

HeTouHHKH NHTAHESA MOCTOSTHHOIO TOKA NPOrpaMMHpPYyeMbie
VERDO PP
MeToanKa NOBEpPKH

MII-HHI1D-055-23

r. Mocksa
2023,
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1 OBUIHE MOJOKEHHSA

1.1 Hactosmas MmeToaMka NOBEPKH  PACTIPOCTPAHAETCH HA  HCTOYHHKH  NHTAHHS
DOCTORHHOIO Toka nporpammupyemsie VERDO VERDO PP (pamee —  MCTOMHMERN),
m3rorapamsacMbie Fujian Lilliput Optoelectronics Technology Co., Ltd., Kuraii, n ycranapmmsaet
METOIHEY HX MEPEHTHON H NMEPHOMHYECKOH MOBEPOK.

1.2 [lpn nposeaeHAn NOBEPEH J0TAHA O0ECIETHBATECA IPOCIEHKHBAEMOCTE HETOYHHKA K
9T 4-91 cormaco rocynapcTBeHHOR noBepouHoll  cxeme, yreepaacHHoll  IIpuxazom
Poccranpapra ot 01.10.2018 r. Ne 2091, k DT 13-2023 cornacHo rocyJapcTBecHHOR nosepovHof
cxeme, yrepanenHodl [Tpuxasom (DefepaikHOro areHTCTEA N0 TEXHHYECKOMY PEryIHPOBAHHIO
meTponorim ot 28.07.2023 r. N 1520.

1.3 Tlopepka WCTOYHWKA JOMKHA NPOBOIMTHCH B COOTBETCTEMH C  TpeGOBAMHAME
HECTOAUIEH METOIHKH MOBEPKH.

1.4 Meronpl, obecneuMBalOMME PEATH3AUHID METOIMKH NOBEPKH, — KOCBEHHBIA MeTon
A3MEPEHHH, MPAMOH METON H3MEPEHMILL

1.5 B peayanTare NoBepKH A0MKHE OLITh NOATBEPAICHE! METPONOTHYUSCKHE TpeDOBAHNA,
npusenennnie B Mprnomennn A,

2 NEPEYEHB ONEPALHII NOBEPKH CPENCTBA H3IMEPEHHH
2.1 Tlpn npoBefcHIHA NOBEPKH BEMONHAOT ONEpam, ykasanuse B tabmuaue 1.

Tafmmua 1 — Onepatmn nosepxs

HaunMeHoBaH e ONEPALHH HeoGxommmocTs
Homep pasaena (nynxra) me- BEIMOJHEHNA NPH

Hammerosanwe onepanmn TOIMKH MOBEPKH, B COOTBET-
CTEHHA C KOTOPEIM BEITIOJIHAET=

c3 OnepaIli3 NOBEpKH

TepBHTHOT nepHoaHYeckai
noBepKe NOBEpKe

Bremnmii ocMoTp cpeactsa

H3MepeHiii ? Ja Ha

lMogroToBka K moBepKe W
onpoboBanne cpeiecTBa H3- 8 Ja Ja
Mepeiit

Mposepra  NporpaMMHEOTD
olecneyeHHs cpelcTRa HI- 9 IHa JHa

sMepeHmii

Onpejenenne MeTpONOTH-
HeCKHX XapaKTEePHCTHK 10 Jla Ja
cpeacTea HaMepeHni

Onpenenenne alcomoTnoi
ocHoBHO  morpemHocTH
BOCOPONIBENCHAR  Hanps-
AEHAA NOCTORHHOTO TOKA

10.1 Ja Ja

Onpenencane afconoTrol

OCHOBHOH  MOrpemHOCTH
HIMEPeHHET  HANPEKEHHA L e Aa

NOCTOSHHOTO TOKZ

OnpenencHue abCOMOTHORM
OCHOBHOR NOrPemHOCTH
BOCTIPOHIBEICHIE CHIIBI
NOCTORHHOID TOKA

103 Ja Ja

Onpenenenne aGcomoTHOR
GCHOBHOH NOTPEIIHOCTH 10.4 Ja Ha
HIMEPEHHH CHIE! TIOCTOAN-

MeToanka noBepku
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Hammenosanue onepamnn HeobxonmmocTs
Homep paznena (nynxra) me- BRITHTHEHHA [IPH

Hamvernoanne onepamms | TOIHKH MOBEPKH, B COOTBET- = ol i -
CTEHH C KOTOPEIM BRITIONHAST- y e ol

5 ONEpAINA NOBEPKH s ks s

HOID TOKa

Onpenenenie  HeCTAGHTL-
HOCTH BEIXOIHOTO Hanps-
WEHHA [OCTOAEHOIO TOKA,
BBEBAHHOH  HIMCHCHHEM 1 Ja Ja
CHIIBl TOKA B HAarpyike OT
Lyawe 20 0,1 Ty

Onpenenenne HecTabums-
HOCTH BEIXOJHOMO CHTHATA
CHIIBl DOCTOAHHOTD  TOKA,
BRIIBAHHOM HIMEHEHHEM
HANpA#EHAA HA HArpyike
OT Uppye 10 01Uy

10.6 Ja Ila

Onpenenesne HecTaDHNL-
HOCTH BRIXOJHOTO HANpa-
WEHHS HOCTOAHHOND TOKA,
BEIIBAHHOH  HIMEHEHHEM 10.7 Jla Ha
HANpAKEHHA [HIAHHA HA
+10 % or HoMMHaneHOTO
AHAUCHHS

Onpcncnchne  Hecralnis-
HOCTH BLIXOJHOMO CHrHATA
CHIBL MOCTORHHOTD TOKA,
BBIIBAHHOH  HIMEHEHHEM 10.8 Jla Ha
HANPAKEHAR [HTAHHA HA
+10 % oT HOMMHATBHOTO

IHAUCHHH
Onpenencnne YPOBHS
TyNbcanui BLIXOIHOTO
HANPAKEHAA NOCTOAHHOTO 10.9 i Ja

TOKA B pemumMe cTabunmsa-
IHH HANPSKEHHA TOCTORH-
HOTO TOKA

MNoaTeepxnenne  cooTRET-
CTRHA cr\E}[ﬁ"!‘Hﬂ uwepeuwﬁ

METpONOrHdEcKnM  Tpebo-
BAHHAM

11 Ha Ha

3 TPEROBAHHSA K YCIOBHSM IMPOBEJNEHNA ITOBEPKH

3.1 [pn npoBcacHny MOBCPKN A0DKNN cODMOARTHCA CACAYIOMAS YEIOBHA:
— TeMmeparypa oxpymamomei cpeisl o1 +18 °C no 28 °C;
~ OTHOCHTENBHaA BaakrocTs oT 30 % oo B0 %4,

4 TPEBOBAHUS K CHENHAJTHCTAM, OCYIECTRIAAFOIIHM MMOBEPKY

4.1 K npoBenedsio NOBEPKH AONYCKAROTCH JIMUA, HIYHHBIIME HACTOALIYIO METOMHKY
TIOBEPKH, IKCTUYATAHORAYIO JOKYMCHTSIHIO HA NOBCPAEMEIE HCTOWHHKH W CPENICTRA NOREPKH.

4
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4.2 K nporeiennio NOBEPKH JONYCKAIOTCA JIMUA, COOTBETCTRYIOUINE TPeOOBAHAAM, HIT0-
seHHbM B cTaThe 41 [prkaza Munakosompassnris Pocons o 26.10.2020 roga Ne 707 (pen. o1

30.12.2020 roga) «O5 yTeepsIeHHN KPUTEPICS aKKPETHTAINN H TEpPEdTa AOKYMERTOB, MOXTRED-

MUY COOTRETCTEHE 3AMBHTENS, AKKPEIHTORAHHOMD THIA KPHTEPHAM AKKDPEIHTALLH »,

5 METPOJIOTHYECKHE H TEXHHYECKHME TPEGOBAHHSA K CPEICTBAM

MOBEPKH

Tabmuna 2 — CpeacTea NOBEpKH

PexoMeHayeMuii THIT CPEJICTRA TIOREPKH, PeTH=

Ornepanum no- CTPAUHOHNE HOMED
BepKH, TpeGyio- &ﬁ:ﬁ?&?&zﬁ:‘ B QejepaneHom HADOPMaIMOHHOM (oHE Mo
e IPHMEHeHHE Shei nosepxH ofecTeuen o eANACTRA HIMEPEHHT (fanee — per,
CpeficTh NoBEPKK Ne) 1 (HIH) METPOJOTHYECKHE HIH OCHOBHBIE TEX-
HUYECKHE XapaKTePHCTHKH CPeICTRE MOBEPKH
DecHoRREE CPEICTRA MOREPKH
Pabounit sranon 3-ro
p. 10 Pa3psia i BEILE COTMACHD
5 eol_;'g:jfif:::;x :ﬁf;ﬁﬂ 7| Mynstumerpu 3458A, per. Ne 23900-03
XAPAKTEPHCTHE | CTOAHHOTO HANPAKEHHS
ot () 1o 600 B.
p.10 PaGounit stanon 3-ro n
5 seime cornacuo [Tpukazy | Iyar Tokoswit AKHIT-7501, per, Mo 49121-12
SKip st Nz 2091 B quamaione H3-
ol i MEPCHHA CHIB nocTosH- | Mynsraverper 34584, per. No 25900-03
XAPAKTEPHCTHE
Horo Toka o1 ) zo 100 A.
Jnanason srseperid
YPOBHSE NYILCAINHH BEI-
XOJHOTO HANPSREHAA Ho-
CTOAHHOTO TOKA (pasmMax
OT [HKA JI0 (HK4, B 0010~
P IU CC YacToT
Ompenenctue i Tr e <0 Ml Ocunnnorpad indposoit AKHIT-4115/14A,
serpomonmecxec| % 40 06 B. Coomio- | oy o561 10
xapesrepncrux | 0SS INESA0B AOITyC-
KaeMbiX norpemHocTed
ITANORE H MPEISIos 0=
TNYCKAEMBIX NOTPEITHO-
CTeH NOBCPRCMOND CPe-
CTna HaMepennii Jomwno
GrITh e Donee 1/3.
BenoMmeraTensHEE CpeicTRA MOBEPKH
p. 10 Inanmazon BocnponIBee-
Onpenenerne | HUil HANPAKCHMA NEpe- :
METPOIOTHHECKHX | MEHHOTO ToKa o1 0 1o i e
xapakteprcTuk | 233 B uacrorofi 50 I'n
Jlnanason uamepennii
p. 10 HATPHEEHHA NEPEMEHHO-

Onpenenenne
METPOIOTHYECKHX

XAPAKTEPHCTHE

ro toka ot 0 no 253 B ua-
crotoft 50 'y, npegents
JAOMYCKIEMOI OTHOCH-
TEAEHOH TOTPEIHOCTH

Myneramerp undposoit Fluke 87-V,
per. Mo 33404-12
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PexoMenmyeMEli THT CPENCTEA TIOBEPKH, PErn-
Onepauuy no- 3 CTPAIHOHMBIH HOMED
BEpKH, TpeGyio- Mmizm?e g n: B Qenepansron BHGOpManmoEHOM borge no
IHE MPHMEHEHHE noseps obecneueHnio eHHCTEA HIMepernil (Janee — per,
CPEICTR MOBEPKH EPRAETH Ne) 1 (Hnm) METPOTOTHHECKHE HIH OCHOBHBIE TEX-
HUYECKHE XAPAKTEPHCTHKH CPEICTRA NOBEPKH
Jnanazon wIMepeHni
p. 10 HANPAKEHHA NEPEMEHH0-
Onpezenenue ::;:;E ;); g:‘;ﬁg:a Mynbramerp madporoii Fluke 87-V,
Mmr:ﬂ'ﬁ:cmx:x Fonycxaemo oTHOCH- per. Ne 33404-12
TensHOi NOTPENTHOCTH
uamepentit £1 Y%.
Jpanason wimepe-
HHIL/YCTAHOBKH HANPAHE-
p. 10 HHA NOCTORHHOTO TOKa 0T
(&) CHHC i
i ﬁ;f;ﬁ:; e mﬁfnmm BenomorarenbHas 3MeKTPOHHAR HAIPYIKA
XAPaKTepHCTHK | HHIL'VCTAHOBKH CHALL 0~
cTogHHOrD Toka oT 0 10
100 A
Huanason wimepeniit
TEMIEPATY PRl OKPY#Kan-
p.8 meif cpensl o1 +18 °C no
i +28 °C, npeaens gomyc-
K:;T:::emﬂ- Kaemol abcomoTHol no-
(ITpH NOAroTOBKE ilffgﬂﬁ:;:m- Ir’tmn‘pmnh NApAMETPOR MAKPOKIHMATA
K MOBEPKE A e O"IHDCIITBJII;HOE «METEOCKOII-M», per. Ne 32014-11
Sapitantess BaakHOoCTH oT 30 °C 10
q’ﬂ;}me' 80 %, npesensi fonycka-
emoii abcomoTroidl no-
IPEIIHOCTH HIMEPeHHT
+3 %

chn}'cuae'rcn NpPHMEHEHHE CPLACTE NOBEPKHY ¢ METPONOTHYSCKHMHE B TEXHHYCCKHME Xapak-

TEPHCTHEAMH, 00LCTIeHHBAIONIMME TPEOYEMYIO TOMHOCTE MEPEIaUuH eIHHUI BEMHYMH NOBEPSEMO-
MY CPECTBY M3Mepenuil, yeranoatennyio Ilpukatom Qelepanrsnore areHTCTsa N0 TEXHHYECKOMY
perynnpobatiio u merponorsn ot 01.10.2018 r, Ne 2091, TIprxazom PenspamsHoro areHTCTEA N0
TEXHHMCCKOMY PEryIHPOBAHHIO H MeTponoriy oT 28.07.2023 r. Na 1520,

6 TPEBOBAHHA (YCJIOBHSA) [0 OBECINEYEHHIO BE3OIIACHOCTH
NMPOBENEHHS ITOBEPKH

6.1 Ipi nposeaecnnn nosepkn weobxogumo cofimoars TpeboBanus Gel0NACHOCTH, YCTa-
nonnennbie NOCT 12.3.019-80, «IIpasunams TexHuueckoll IKCIUTYATALMH MCKTPOYCTAHOBOK 10~
Tpebuteneiin. Taxme gonun OeTh cobmogesl TpeboBaina Ge30NACHOCTH, HITOKCHHEIE B JKC-
IUIYATAHOHHEL JOKYMEHTAX HA NOBEPAEMBIE HCTOUHHKH H NPHMCHACMBIE CPEACTEA NOBEPKH.

7 BHEIIHHI OCMOTP CPEJICTBA H3MEPEHHIH

Herounuk nomyckaeres k danbHeilmedl nopepke, ecim:
= BHeIHHI BHI HCTOUHHKA COOTBETCTEYET ONHCAHMIO I H300PAKCHHIO, IPHBEICHHOMY B
ONHCAHAN THTIA;
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— OTCYTCTEYIOT BHIMMEIE fediekThi, ciocoiHke oKa1aTh BINAHHE Ha HE300aCHOCTE Mpo-
BEICHHA NOBCPKH HITH PE3YIbTATHL IOBCPKHE.

Mpumevanne — [pu Bemencann gedexTon, cnocoGHEIX OKasaTh BAHAHHE Ha Gelomac-
HOCTE NPOBEAEHHS MOBEPKH HIM PE3YNLTATE MOBEPKH, YCTAHARTHBACTCH BOIMOKHOCTE HX YCTpa-
HEHUA [0 NpoBeNeHus nosepy. [TpH HATHYHH BOIMOMHOCTH YCTPAHEHHS 1eeKTOB, BHARNEHHEE
AedeKThl YCTPAHNIOTCS, W HCTOYHNK JOMYCKACTCH K AankHeiimeil momepke. ITpw OTCYTCTBHH BO3-
MOKHOCTH YCTPaHEHHA NedlekTOB, HCTOMHHK K JanbHefmedf nonepke He JOMYCKAETCH.

S IOATOTOBKA K TIOBEPKE H ONFOBOBAHHE CPEJACTBA H3MEPEHHI

8.110lepen  mpopencHWeM  noBepKH  HeoOXOAMMO  BBITOMHHTE  CITEAYIOUIME
NOArOTORATENBHER paboThl:

= H3YYHTL SKCIUIYATALHOHHYK) JNOKYMEHTALMIO HA [DOBCPHCMBHT MCTOMHHE H Ha
NPHMEHAEMBIE CPEICTEA MOBEPKH;

— BBEUIEPHATE HCTOYHHK B YCIOBHAX OKPYMKalomed cpell, yKajanusx B 0. 3.1, He MeHee
2w, €M OH HAXOMHICA B KIHMATHYCCKHX YCIOBHAX, OTAHYMOUIMXCA OT YKa3aHHEX B 0. 3.1, 0
NOArOTOBRHTE €ro K paboTe B COOTBETCTRHE © €0 IKCIYATAINORAOH JokyMenTaimeit;

~ OOAroTOBMTE K palfoTe CpejcTBE TOBEPKH B COOTBETCTEMM € YKAZAHHAMH HX
IKCIUTYATAHOHHONH TOKYMEHTALIHH;

— MPOBECTH KOHTPOh YCAOBHA MOBEPKH HA COOTBCTCTBHC TPeOOBAHHAM, YKAZAHHEIM B
paifene 3, ¢ MOMOIIBID 0DOPYJOBAHKA, YKasanHoro & Tabmnue 2.

8.2 OnpoGosanne

Onpobosanne HCTOSHKKA MPOBOIATE B CNEAYIOMIEH N0CHeI0BATeEHOCTH:

1) BEMOYATE HCTOYHHK COTMIECHO 3KCILTYaTalmoHHON JokyMenTawny (aanee — DJ1);

2) yDemHTECH, HTO HA JMCIIEE HCTOMHHKA 3aropeiHcs UHBPs! cO THAYSHHAMH CHIILL TOKA
H HANPAMEHUS;

3) NEpERECTH HCTOYHHE B PERHM CTabHIH3AINN HANDAXCHNUA NOCTOAHHOTO TOKA;

4) ycraHoBHTE MEHHMAILHOE 3HAYCHHE HANPMECHUR NOCTOAHHOTD TOKA H ybemuTses, yTo
HANpAKEHNe Ha BEX0/Ie GIHIKO K YCTAHOBICHHOMY 3HAUEHHIO;

5) YCTAHOBHTH MAKCHMANLHOE IHAYEHWE HATMPAWEHHA TOCTOANHOTO TOKA W YOE[MTECH,
YTO HANPAKEHHE Ha BbIXoae G/IHIKO K YCTAHORTEHHOMY 3HAYCHHIO;

6) DepeBecTH HCTOMHHK B PEAHM CTAOHINIAMIK CHIE OCTOAHHOTD TOKA;

T) ¥CTAHOBHTE MAHHMATEHOE IHAMEHHE CHITHI MOCTONHHOTO TOKA W YOCAHTBCH, MTO CHAA
TOKA Ha Bhxoje GIHIKa K YCTAHOBNEHHOMY SHAHCHHIO;

) yCTAaHOBATE MAKCHMANBHOE 3HAMEHHE CHIIB MOCTOMHHOID TOKA M YOCAUTRCA, MTO CHAA
ToKa Ha BeXO/e G/IM3KA K YCTAHORICHHOMY 3HAUCHHIO.

Heroumuk gonyckaercs K nanbHefiiedi ToBepKe, €CTH NPH OMPOGOBAHAH BEITONHAIOTCA
BCE BEINEYKA3AHHKE Tpefopanus.

9 MMPOBEPKA ITPOT'PAMMHOI'O OBECTIEMEHHSA CPEACTBA H3IMEPEHHHA

M nerounskos cepur VERDO 1100 nposepry HAeHTHHKAIHORHEX JAHHRX BCTPORH-
HOro nporpaMMHoro obecneuenns (Janee — [10) NpOBOARTE NyTeM CTHYEHHA HISHTHOHKAIHON-
HBEIX faHHbx serpoendoro 110, yrasannsx B oxymenTe «HeTOYHHKN NHTAHAR TOCTOAHHOTO TOKA
nporpassupyemiae VERDO PP (mopndwmramms VERDO PP1101,VERDO PP1102, VERDO
PP1103, VERDO PP1104, VERDO PP1105, VERDO PP1106). PykoBoACTEO MO 3KCITYATALIMH Y,
€ HACHTHHHKAMONHEIME TaHHEMA BeTpoerHoro [10, yKalaHHEIME B ONHCAHWE THIA.

Herounnk nonyckaetes K qaneHedmeli nosepke, ecim nporpaMmHoe obecnedeHne (Homep
BCPCHM) COOTBETCTRYET TPEDOBAHNAM, YKaIaHHEIM B ONHCAHHH THIA.

Hna werounikos cepu VERDO 1700 HeoGxomMo BEMOYHTS HCTOMHHK B CETh, HAXKATE
kuonky CONF, puGpars Information, naxars knonky ENTER. B oxne nomknsl otofpainTses
HAeHTHHKATHONAEIE laHHLIE HCTOMHHKA H HoMep Bepenn yetanornennoro 10 (Version Of HW).

Herounnk nomyexaetes k JanbHelinedi mopepke, ecn nporpaMMuoe obecnederte (HoMep
BEPCHH) COOTBETCTRYET TpeGoBAHNAM, VKA3AHHLIM B ONHCAHHH THIA,

7
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10 ONMPEAEJEHHE METPOJOTHYECKHX XAPAKTEPHCTHK CPEJCTBA
H3MEPEHHH

10.1 Onpenenenne aGcomoTHON 0CHOBHOA NOTPEMHOCTH BOCIPON3BENEHRIl HANPAKEHNA
MOCTOSHHOTO TOKA

Onpenenenue afcomotuoli OCHORHON MOTPENTHOCTH BOCTIPOMIBENSHHI HATIPSKEHMA 10~
CTOAHHOIO TOKA [OBEPAEMOND HCTOYHHKE MPOBOIHTE MPH MOMOIIH MyAsTHMeTpa 3458A B cneny-
0IeH nocneaoBaTenbRHOCTH:

1) cobpats cxeMy, MPABENEHHYH HA pHCYHKE 1|

Herounne MyanTamerp 3458A

Prcynok 1 — CrpysTypHas cxema onmpenienenus aGeoMoTHoN 0CHOBHON NOrPElHOCTH BOCHPON3ne-
TIeHRH/HIMEPeHNil HAPAACHHA NOCTORHHOTD TOKA

2) BKMOYHTE HCTOMHHEK H CPCACTEA NOBEPKH cornacHo ux DI

3) mOCAENORATC/IEHO BOCTIPOHIBECTH ¢ BHIXOHOTO KAHATA HCTOYHWKA MATE IHAUEHH
HANPAKEHHA NOCTOSHHOTO TOKA, cOoTReTCTRYIONHX (-3 %, 20-30 %, 45-535 %, 70-80 %, 95-100 %
NHATAYOHA BOCTPOH3REIEHRAN;

4) HIMEPHTH MYBTHMETPOM 3458A THAMEHUA HANPAKEHUR NOCTOSHHOTO TOKA HA RRIXO[-
HOM KaHa/le HCTOYHHKA U4 Ka¥JI000 BOCTPOHIBOIHMOTND CHTHANE;

5) onpenemmts aGCOMOTHYIO OCHOBHYHY NOTPENIHOCTh BOCTIPOM3BENCHHI HANPAKEHNHS
NOCTORHHOrO Toka 1o dopsyre (1),

10.2 Ompenenenne aGcomoTHoli ocHOBHON MOTPENTHOCTH HIMEPEHHTT HANPAMEHMA 1OCTO-
SHHOTO TOKA

Onpezenenye abcomoTHON 0CHOBHONA NOIPENIHOCTH HIMEPEHHH HANPTKEHHA NOCTORHHO-
o TOKA NOBCPREMOTO HCTOUHHKA NPOBOINTE NPH NOMOIDIH MYIETEMeTpa 3458A B pcnoMoraTens-
HOfl ANeKTpoHHOH HALPYIKH B CIEAYIOWEH TOCNeI0BATENEHOCTH:

1) nosropwte n.o. 1)-2) . 10.1;

2) noCNeNoBATENBHO BOCTIPOHIBECTH ¢ BRIXOJHOTO KaHANA MCTOMHHKA M4Th 3HAYCHMI
HANPAKERHA NOCTOAHHOTO TOKA, CooTReTCTRYyommX 0-5 %, 20-30 %, 45-55 %, 70-80 %, 95-100 %
NHAMAI0Ha HIMEPEHHIL;

3) mamepuTe MynbTHMeTpOM 3458A 3HaYenna HaNPAKEHHA NOCTORHHOTO TOKA HA BRHXOI-
HOM KAHANC HCTOMHHKA U8 KAXIO0I0 BOCTPORIBOIHAMON0 CHIHANA,

4) onpenennTe afCOMOTHYH OCHOBHYH) NOTPEIIHOCTE HIMEPEHI HANPAKEHHA NOCTOMNH-
HOro Toka no dopayae (1).

Mpusesanwe — JlomyckaeTca NPOBOIHTE ONpelecHne abcomoTHoli 0CHOBHOM MOrpemHo-
CTH MIMEpeHHH HANPAKEHHA NOCTORHHOTO TOKA NpH OnpeicicHun abconoTHol ocHOBHOM fo-
TPEMHOCTH BOCTIPOHIBEIeHNi HANPAMEHHA TOCTORHHOID TOKA.

10.3 Onpenenenne alcomorHoll 0¢HOBHON NOIPEINHOCTH BOCHPOHIBEISHUE CHIBI NOCTO-
AHHOTO TOKA

Onpemenerie abcomoTHON OCHOBHOM NOTPENIHOCTH BOCHPOMIBECHNUA CHITEL NOCTOAHHO-
I'0 TOKA NOBEPAEMOTD HCTOYHHKA MPOBOINTS IPH NOMOIIH MYIETHMETPA 3458A, BenoMoTaTenbHOM
SNEKTPOHHOH HATPY3KH, myHTa Tokosoro AKHII-7501 (nanee — mysT) B cneayromedi nocienosa-
TENEHOCTH:
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1) cofpaTs cxeMy, NpHBEACHIYIO HA PHCYHKE 2;

T lywr
Pucyrok 2 — CrpykTypras cxema onpefenenns abeomoTHol 0CHOBHOMN NOrPENIHOCTH BOCTPOMIBE-
JeHHH/ HaMepennil CHIL NOCTOSHHOIO TOKA

BenomoraTensnas
INEKTPOHHAR HATPYIKA

Herounng

MynsTimerp 3458A

2) nocAe10BATENLHG BOCIPOMIBECTH C© BRIXO/IHOTO KAHANTA ACTOUHHKA MATH IHAYEHHN cH-
JIEl IOCTOAHACIO TOKa, cooTeeTcTByommx 0-5 %o, 20-30 %, 45-55 %, 70-80 %, 95-100 % mnanaso-
Ha BOCITPON3IBEICHHI;

3) wamepuTs MyTETHMeTpoM 3458A naneHne HANPAKCHNA Ha IYHTE,

4) onpenennTs abCOMOTHYI0 OCHOBHYIO MOrPELIHOCTE BOCTIPOH3BCACHHH CHIBI NOCTOAH-
HOTO TOKa 110 thopaysan (2)-(3).

104 Onpenenenne afcomoTHOR OCHOBHON MOrPEIIHOCTH H3IMEPEHAH CHILI MOCTOAHHOTO
TOK&

Onpenenenne abconoTHolt ocHOBHOMN NOTPEMIHOCTH HIMEPEHHI CHAB MOCTOAHHOTO TOKA
MOBEPAEMOr0 HCTOMHMES MPOBOJMTE MPH MOMONIM MYIbTHMETpa 3458A, BcnomMoraTensHON 3nek-
TPOHHOH Harpy3kn, wyHTa Tokosoro AKHII-7501 B cneayiomei nocne 1oBaTensHOCTH:

1) mosTopETs L. 1)-2) m. 10.3;

2] NOCASAOBATS/IBHO BOCTPOHIBECTH € BRINOTHOTO KaHAMA HCTOYHAKS NATE IAAYCHAN CH-
bl MOCTOAHHOTO TOKA, cooTBercTRYIomMX 0-5 %, 20-30 %, 45-55 %, 70-80 %, 95-100 % mmanazo-
Ha HaMepeHnuil;

3) wamepuTs MyIETHMeTpOM 3458A nanesue HANPAKCHUA HA MIYHTE,

4) onpenennTs AGCOMOTHYID OCHOBEHYIO NOTPEIIHOCTE HIMEPEHHA CHIL NOCTOAHHOTD TO-
ka o dopmynam (2)-(3).

IMpumesanne — [onyckaeres IPOBOINTS ONpelgnenne aGcomoTHOH OCHOBHOH Morpenmo-
©TH HIMEPEHMIT CIUIB NOCTOAHHOT® TOKA NpPH ONpeleNeHHH abcoMOTHOH OCHOBHOM MOrpeHOCTH
BOCHPOH3BEACHHT CHIL MOCTOANHOTO TOKA.

10.5 Onpenenenne HecTaOHMBHOCTH PHIXOIHOTO HANPAKEHHA NOCTOAMHOID TOKA, BREBAH-
Hol HIMEHEHHEM CHIIBI TOKA B HATPYIKE OT Lygee 10 0,1 Ly

Onpenenenne HecTaOMILHOCTH BAIXOIHOIO HANPAKEHHA NOCTOAHHONO TOKA, BLEBAHHON
HIMEHEHHEM CHITEI TOKA B HATPYIKE OT lyake 10 0,1 Tyaee, MPOBOAHTS MPH MOMOLIH MY/IBTHMETPOR
3458A, penoMOraTeNEHOM AMEKTPOHHON HATPYIKH, WYHTA B CAEAYIOWEH NOCAEI0BATEBHOCTH:

1) colipaTh cxemy COTTACHO PHCYHKY 3,

l— M 3458A
YILTHMETP - s
Hetoumik IMEKTPOHHAS HATPYIKA
Wlywr T
MynuTHMeTp 34584
9
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Pucynox 3 — Crpykrypras cxema onpeieneHis HecTafHIBHOCTH BRXOAHOMD HAMPAKEHHA TOCTO-
AHHOTO TOKA, BESBAHHOH HIMEHSHHEM CHIIB TOKA B HATPYIKE, H HECTAOHIBHOCTH CHIL BHXOIHOID
TOKa, BEIBAHHOMN HiMeHenHeM HANDAKEHA Ha HATPY3Ke

2) BOCHPUM3BECTH € RHIXOIHOTO KAHATA MCTOMHNKA JHAYEHHE HANPSHKCHUS TOCTOAHHOTO
TOKA, COOTBETCTBYIOMIES BEPXHEH rpaHnne qHAna30na BOCTIPDORIBEICHMI,

3) € NOMOIIBI0 BENIOMOTATEALHOH IMERTPORHON HAIPYIKH YCTAHORHMTE SHANEHHE CHIK T0-
K, PABHOE Lyjaue, KONTPONEPYA ero MyasTHMETpOM 3458A;

4) MIMEPHTE MYMbTHMETpPOM 3458A IHAYCHNUE HANPAWEHHA OCTOAHHOND TOKA HA BRIXOI-
HOM KaHame HCTOHHHKR;

3) € NOMOMLI0 BCNOMOTATEAEHOI MCKTPOHHOIN HATPYIRH YCTAHORHTE 3HAMEHHE CHITLI TO-
ka, pasHoe 0,1 1yy., KORTpomHpY: cro mymsTEMeTpoM 3458A;

6) mIMepHTE MyIbTHMETPOM 3458A IHAYCHHE HANPHASHHA NOCTOAHHOTO TOKA HA BRIXOJI-
HOM KaHATe HCTOTHHES;

7) noeToputs mynxTE 3)-6) 118 3HAYEHHH HANPATCHUS TOCTOREHONO TOKA, COOTHETCTBY-
womx -3 %, 45-55 % nuana’ona BoCHpoH3BeNCHi;

8) onpenemATE HeCTAGHIBHOCTL BLIXOHOTD HATPEKEHHA MOCTORHHOTO TOKA, BEIIBAHHYIO
H3MEHEHHEM CHITHI TOKA B HArPY3Ke 0T Ly 10 0,1-Tq mo dopyyie (4).

10.6 Onpenenenne mecTalHMBHOCTH BHIXOZHOIO CHIHANA CHIB! NCCTOSHHONO TOKS, Bbl-
3BAHHOA HIMEHEHHEM Hanpsxerna Ha Harpyske oT Uge 20 0,1-U g

Onpegenensie HecTADHIBHOCTH BAIXOIHOTO HANDTHEHHA MOCTOAHFOTO TOKA, BEIIRAHHON
HIMEHCHMEM HAanpmReHnd B HArpy3Ke o7 Uwae 10 0,1'Usye, MPOBONHTE MPH NOMOIIH MYIETHMET-
pos 3458A, BcnoMoratensHOH IMEKTPOHHONA HArpysKH, MMYHTA B cleayiomel mocneqosaTeInmo-
CTH:

1) colpare cxemy COlIBCHD PHEYHEY 3;

2) BOCTIPOHIBECTH € BHIXOJHOTO KaHANA HCTOMHHKE IHAYEHHE CHIK TIOCTOSHHOTO TOKE,
COOTBETCTRYIOM[EE BepXHEl MpaHMIC IMANAI0HA BOCTPOHIBEIEHNH;

3) ¢ TOMONIBIO BCIOMOTATENLHON JMEKTPOHHON HATPYIKH YCTAHOBHTH 3HAYCHHE HAUpH-
WEHHA NOCTOAHEONO TOKA, PaBHoe Uy, KOHTPOMHPYA ero MyTETHMETPOM 3458A;

4) u3nepuTs MYIETRMETPOM 3458A 3Ha4EHHE CHIBI MOCTOAHHONO TOKA HA BRIXOTHOM Ka-
HAaNe UCTOMHHKE,

5) ¢ MOMOMIEI BCMOMOTATENBHON 3/IEKTPOHHON HAIPYIKN YCTAHOBUTE SHAMEHHE HANpPA-
HEHHA NOCTOSHEOTO Toka, pagHoe 0, 1-U g, KOHTPONUPYS ero MyasTiMerpon 3458A;

1) H3MEPHTE MyNETHMETpoM 3458A tuauenHe CHALL MOCTOSHHONO TOKA HA BEIXOMHOM Ka-
HalNe HOTOYHHER:

T) nosTapaTe nyHKTSE 3)-6) 118 3Ha4EHRH CHIIBI NOCTOAHHOTO TOKE, COOTBETCTBYHOMEX (-
5 %, 45-55 % amanazoHa BoCNpoH3BeNeHHil;

0) onpenenuts HecTaBMIBHOCTE BRIXOJHOTO CHIHATA CHILI NOCTORHHOID TOKA, BRIIBAH-
HYI HIMEHEHHEM Hanpsxerns Ha Barpyaxe oT Uae 20 0,1 Uy mo dopmyne (3).

10.7 Oapenenenne HecTalHIBHOCTH BRIXOJIHOTO HANPAMEHHA NOCTOSHHOIO TOKA, BRI~
IBAHHON HIMEHEHHEM HANPAMEHMA NHTAHNA Ha £10 Y6 01 HOMHHANLHOTO IHAYSHUA

Onpenenenne HecTaDRIBHOCTH BRIXOIHOID HANPAMCHHA [MOCTOAHHOID TOKA, BEIIBAHHON
HIMEHEHHEeM HANDREHHA MHTaHHA Ha 10 % oT HOMHHANBHOTC 3HAYMCHHA, POBOANTE MPH MOMO-
m MyneTAMeTpa 3458A, penomoratensroft anexrportoli Harpysku, JIATPa, mynsraverpa und-
poeoro Fluke 87-V, nemurens B eneyiowell nocie10BaTeNbHOCTH:

1} cobpaTh cXeMy COTNAcHO PHCYHKY 4;

JIATP s |— Myaetumerp 34584 . Benoworatensran
’— ] JIEATPOHHAR HATPY3Ka
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V —mynsTHMETp IHGpoBoil Fluke 87-V

Prcynox 4 — CrpykTypras cxema onpelie/ies HECTAaGRTEROCTH BRXOIHOTO HANPAKZHHA MOCTO-
HAHHOTO TOKA, BRIIBAHHOM KIMEHEHHEM HANPAECHAA THTAHNA

2) socniposarectit ¢ JJATPa suxosmoe wanpsxenne, pasaoe 220 B, KOHTPOTHpYS ero ¢
MOMOILLIO MYIETHMETPa DHGipooro Fluke 87-V;

3) nocnenoBaTENbHO BOCHPOMIBECTH C BHIXOJAHOIO KAHATA MCTOMHHKA TPHM IHAYCHH
HANPLKEHHA MOCTORHHOND TOKA, COOTBETCTBYIOMMX 0-5 %4, 43-55 %, 95-100 % mmanatona Boc-
NpOHIRENSHHE;

4) wamepuTE MyTETHMETPOM 3458A snavenne HanpaKeHHA NOCTOAHHOTO TOFA HA BRIXOA-
HOM KEHATE HCTOYHHEA LTS KaXI0r0 BOCOPOHIROJHMOT0 CHIHATA,

5) socnpor3recTy ¢ JIATPa BLIXOMHOS HANPAKEHHE, pasioe 253 wm 242 B B 3aRcHMO-
CTH 0T MOMH(HKALHH HCTOYHHKE, KOHTPOIHPYA €M0 C NOMOLIRKD MYILTHMETpa TH(POROTO
Fluke 87-V;

6) DOBTOPHTE MYRKTH 3)-4);

7) socnpousgectr ¢ JIATPa arxomioe nanpawenne, pasroe 187 unn 198 B & sasucumo-
CTH ©T MOTMQHKAINH HCTOMHHKA, KOHTPOIHPYS €ro ¢ NOMOWIBI MYIbTHMeTpa uudpoBoro
Fluke 87-V;

8) NOBTOPHTE NYHKTE! 3)-4);

9) onpeaenHTE RECTAGHIBHOCTL BEIXOHOTO HAMPAKEHUA NOCTORHHOTO TOKA, BEEBAHHYIO
HIMCHEHHEM HaNPOACHHA MHTaHAA Ha £10 % or moMmRansHOrO 3HaveriA mo dopayman (6)-(7).

10.8 Onpenenense necTalMIBHOCTH BEIXOIHOTO CHIHAKA CHAB! NOCTOSHHOID TOKA, Bh-
IRAHAOH HIMCHEHHEM HATDAKEHNS THTARRS B2 £10 % 0T HOMHHATRHOI THAYSHNE

Onpenenene HECTAODHIBHOCTH BREOMHOTO CHAB NOCTORHHOMO MOCTORHHOTD TOKA, BEI-
3BAHHOH FIMEHeHHEeM HanpaxeHss nuranud s#a =10 % o7 HOMMAATEHOTD IHAYEHWS, NPOBOIHTE
TPH TIOMOIH MyIbTHMETpa 3458A, Bcnomoratensuoli snexTponnol narpyasy, JIATPa, mynsTa-
merpa yudpopore Fluke 87-V, wynra B caegyiomeii nocne osaTe EHOCTH:

1) cobpath cxemy cornacHo pucyHKy 5;

TIATP v ) | Herounnk Benovorareabran
WICKTPOHHAR HATPY3Ka

T My
MynsTimerp 34584

V — mymwTemeTp ungposod Fluke 87-V

Prcyrox 5 — CTpykTYpHAR CxeMa OnpeaeneHis HecTabHTBHOCTH BIXOIHOTO CHIHANA CHITRI TTOCTO-
AHAOTO TOKA, BERRAHHOH HIMEHEHHEM HANPOKCHAS NHTAHNA

3) socnpouzsecth ¢ JIATPa uixonHoe Hanpsxesne, papHoe 220 B, xoHTpomupys ero ¢
MOMOLLK MYTETHMETpA madposoro Fluke 87-V:

4) nocnenoBATENbHE BOCTPOR3BECTH & BHIXOJHOTO KAHANA HCTOMHHKA TPH SHAYSHHS CHITbI
OOCTORHHOTO TOKS, COOTRETCTBYIOMHX (-5 %, 45-55 %0, 95-100 % InanasoHa BOCHPOHIBENEHHNI;

5} HIMEPHTH MYTBTHMETPOM 3458A sHAYSHHE CHITLI NOCTOAHHON TOKA Ha BRINOIHOM Ki-
HATE HCTOUHHKA JUIA KARIOTO BOCTIPORIBOAMNOTO CHIHANA

11
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6) mocnpoussectn ¢ JIATPa ssixooHoe HanpaweHHe, pasHoe 253 umm 242 B & aasuciuo-
CTH OT MOAM(pHKAUNN HCTOUHHKA, KOHTPOAHPYA €M0 ¢ HOMOLIBIO MYNBTHMETpa UHPOBOrO
Fluke 87-V;

7) nosTopuTE mynKTE 3)-4);

8) mocnponssecTh © JIATPa Beixojnoe sanpaaenne, panace 187 umn 198 B & sasncimo-
CTH OT MOAH(HKAIRH HCTOMHHKA, KOHTPONHMPYR €ro ¢ MOMOMIEID MYTETHMETpa MHGPOROTO
Fluke 87-V;

9) NOBTOPUTE MyHKTE 3 )-4);

10) onpemennTs HecTAOHIEHOCTE BHIXOAHOTO CHTHANA CHB NOCTORHHOIO TOKA, BEI-
3BAHHYIO HIMEHEHHEM HANPHKeHHA NuTaHHA Ha £10 % oT HOMHHATEHOTO 3HaueHHs mo (opmy-
nam (B)-(9).

10.9 Onpegenenne ypoBHA MyNbCallifi BRIXOAHOTO HANPSKEHHA MOCTOAHHOID TOKA B pe-
HHME CTAOMNH3ALHE HANPSKEHAR MOCTOAHAOTO TOKA

Onpenenenne YpOBHA MyNBCAIHA BRIXOJHOTO HANPAMCHHS MOCTORHHOTO TOKA B PERHME
cTabmIH3ANAA HANPAKEHHA NOCTOAHHOrO TOKA NPOBOANTH IPH MOMOIIN BCOOMOrATEILHOH Jek-
TponnGH Harpysk# B ocumitorpada umdposoro AKHIT-4115/1A (ganee — ocunnnorpad) B cme-
AV nocteoBaTeTsHOCTH:

1) cobpars cxemy cornacHo pHcyHKY 6;

H L Benomorarenenas
B Dcmitmiorpy AMEKTPOHHAR HATPYIKA

Pucynok 6 — C1pyxTypHas cxema onpefeneHis YPOBHE MyIscannil BRIX0IHOTO HANPIKEHHA N0-
CTOAHHOIO TOKA B PEXHME CTADHTHIALNH HANPEKEHHS NOCTORHHOIO TOKA

2) BOCTIPOMIBECTH C BEIXOHOTO KAHATA MCTOWHHKE INAYEHHE HAMpPAKCHHA NOCTONHHOIO
TOKE, COOTEETCTBYIOlIEE BepxHeil rpauie THanasoHa BOCTPOH3IBeNeH il HANPAXEHHS NOCTORHHD-
TO TOKa;

3) mamepuTh ocimanorpadonM (B peXunMe HIMEpEeHNIT NHKOBRIX IHA4EHNH, B Moloce wa-
crot g0 20 MI'n) yposess nyascanuil BRIXOIHOM HANPAKEHNA TOCTOAHHOMD TOKA,

11 HOATBEPAIEHNE  COOTBETCTBHS  CPEACTBA  H3MEPEHHI
METPOJIOIHYECKHM TPEBOBAHHAM

11.1 ABcomoTHas OCHOBHAN MOPEIIHOCTE BOCHPOH3BENCHRI/HIMEPEHHH HanpiKenHs
nocToRHHOrO Toka Ay, B, paccuntrBaetea no dopmyne:
Ay = Uaucnpfnw e Umﬂm: (1)
rae umefm — 3HAMCHHE HANDAKCHHA NOCTOAHHOND TOKA, BOCHPOMIBEICH-
HOE/HIMEPEHHDE MOBEPAEMEIM HCTOUHAKOM, B;

U gesicra — ACHCTBHTENBHOE 3HAYCHHE HANIPAKEHHA MOCTOANHOTO TOKA, HIMCPEHHOE MYIb-
THMETpoM 3458A, B,

11.2 ABcomoTHas OCHOBHAS NOrPEMHOCTH BOCIPOR3BEAEHHI/HIMEPEHRIl CHIB NOCTORH-
noro Toka Aj, A, paccunThBaeTcH no dopuyne:

4y = {mnp,mw = Laeacrer (2)

12
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TIE lygenp une — 3HAUCHHE CHIET MOCTORHHOTO TOKA, BOCTIPON3IBEICHHOE HIMEPEHHOE IOBE-
PREMBIM HCTOUHEKOM, A

Lyencrs — ACHCTBHTENEHOE 3HATEHNE CHITH MOCTORHHOTO TOKA, A,

JleificTBTENBHOE SHAMCHNE CHIBI NOCTORHHOTO TOKA Lyeiery, A, PACCHHTEIBACTCA NO (OP-
Myne:
Un.eﬁm

laeern = E.um:' (3)

T8¢ Upppers — ACHCTBHTENRHOE IHAYEANE HANPAKCHHA MOCTOAHHOTO TOKA, HIMEPCHHOE
MynbTHMeTpoM 3458A, B;
Ryyyyira — AeiiCTBHTENBHOE CONMPOTHBICHNAE NIYHTa TOCTORHHOMY TOKY, OM.

11.3 HectabnasHocTs BRIXOAHOTO HANPAMENAS TOCTORHEOTD TOKA, BEIBAHHAL HIMEHEHH-
€M CHIIBI TOKA B HArpyske Al .., B, paccunThiBaeTca mo dopsymne:

AUgger = Uniage — Usans (4

g Upyaye — 3HAYCHHE HANPAKEHNA NOCTOAHHOTO TOKA HA BHIXOJHOM KaHAE HCTOYHHEKA,
HIMEPEHHOe MYTETHMETPOM 3458 A MpH IHAYEHHH CHITH TOKA B HATPYIKE, PABHOM [y, B;

Uy — IHAYCHHE HANPAKEHHA MOCTOAHHOTO TOKA HA BLIXOZHOM KAHANE HCTOMHHKA, H3-
MEPCHHOC MYABTHMETPOM 3438A npn 3HAYEHHH CHILI NOCTORHHOID TOKA B HATPY3KE, PABHOM
0,1 luse, B.

11.4 HecrabunbHOCTH CHIABL BEIXOAHOTO TOKA, BEABAHHAA H3MEHEHHEM HANDAMEHHA Ha
Harpyaxe Al,.., A, PACCHHTRIBAETCA 1O (lopMyTe:

Alyecr = huawe — b (5)

e lyuge — IHAYCHHE CHIBI MIOCTORHHONO TOKA HA BLINOJHOM KAHANE HCTOUMMKE, MiMe-
pennoe MyTsTHMeTpoM 3458A np 3nauendH HANPAKEHRS NOCTOAHHOTO TOKA HA HAMPYIKE, PaB-
HOM Uyage, Ag

Ly — IHAYCHHE CHNBI MOCTONXHHOTO TOKA HA BRIXOMHOM KaHANE HCTOYHHER, HIMEpPEHHOE
MyneTHMeTpOM 3458A npH IHANCHMH HANPAXCHHA MOCTOAHHOIO TOKA HA HATPYIKE, PABHOM
0,1 U, A

11.5 HecTabHIBHOCTE BEIXOIHOTO HANPEXEHHA NOCTOAHHOTD TOKE, BRIIBAHHAR HIMCHEHH-
em Hanpaxenna murtanns AU, B, paccuntriBacTcs no dopaynaM:

lﬂI-err-l- - U!un: = Unuu- (6)
ﬁuﬂlﬂ"— = Umm i uuou . (7)

e Uyay— 3HAYCHNE HANPAKECHHA MOCTORHHONO TOKA Ha BHIXOJHOM KaHane HCTOMHMEKA,
WIMEPEHHOE MYIBTHMETPOM 3458A NpH IHAYEHAN HANPAKEHAR MHTaHAA, pannom 242 B, B:

Ujo — IHANMCHHE HANPAWEHHA NOCTORHHONG TOKA HA BEIXOMAHOM EARATE HCTOMHHER,
HIMEpeHHOe MYAETHMeTpOM 3458A npH IHAYCHHA HANPAXEHHA NHTaHAA, pardom 220 B, B:

Uy — 3IHAYCHHE HANDMKEHAS NOCTORHHOTO TOKA HA BLIXOAHOM KaHANE HCTOYHHEA,
HIMEPEHHOE MYTETHMeTpoM 3458A npH 3HAUCHHN HANPAXCHAS OHTAHAN, pasHom 198 B, B.

11.6 HecralunsHOCTE CHALI BRIXOJHOTO TOKA, BR3EAHHAN H3IMCHCHHCM HAIPAMCHHA B CETH
13
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nutanus Aly,., A, paccunTHBagTCA N0 GopMynam:
Alprs = laawe = Tnows (8
Aloyr- = Ly = lnous 9

T€ lyape = 3HAYEHNHE CRIEI TOCTOAHHOTO TOKA HA BEIXOMHOM KAHANE HCTOYHHKS, HIMEPEH-
HOE MYyILTHMETPOM 3458 A IpH IHAYEHNH HATPAMCHHA MHTAHHA, pasHoM 110 % 0T HOMMHANEHOTO
HEANPIKEHNA THTAHKA, A,

E,m_— IHAMCHHE CHIE MOCTOSHHOND TOKA Ha BEIXQIHOM KaHale WCTOYHHEKA, HIMEPEHHOE
synasTEMerpod 3458A mpm 3mavennH HanpawenuAs nETanns, pasnoM 100 % ot wommmatEHOro
HANPAKEHHE THTAHKE, A’

[y — 3HAMEHHE CHIBI IOCTOSHHOTO TOKA HA BBIXOJHOM KAHATE HCTOMHMEKA, WIMEpEHHOS
MyabTHMeTpoM 3458A npw snaueHMy HanpmweHus nuradus, passoM 90 % OT HOMHHAIBHOTD
HANPEACHH MHTAHAA, A.

Herounnk nomTeep#IaeT COOTBETCTEHE METPONOTHYECKHM TpeboBaHMAM, YCTAHOBNESH-
HEIM TPH YTREPHACHIN THIA, eclH Noiy4eHHsle 3Ha4YeHnHs abcomorHoll ocHOBHOM morpeimocTy
BOCTIPOHIBEICHI L HIMEPEHI HANPDREHHS TOCTOAHHOMO ToKa, abcomoTHO OCHOBHOHN MoTpenHo-
CTH BOCTIPOMIBEfeHII/ HIMepeHHil CHIK MOCTORHHOIO TOKA, HECTAOWIBHOCTH BHIXOJHOTO Hamps-
HEHHS NOCTORHHOTO TOKA, BEIIBAHHOMN HIMEHEHHEM CHIBI TOKA B HATPYIKE 0T Lune 00 0,1 luace, He-
CTA0HIBHOCTH BEXOJHOTO CHIHANA CHIILL IOCTORHHOTO TOKE, BEIBANHON HIMCHCHHCM HANDPAKCHHA
Ha Harpyske o7 Uyage 10 0,10, 00, HecTaOMIBHOCTH BEIXOIHOTO HAMPAKEHHA MOCTOSHHOIO TOKA,
BBIIBAHHON HIMEHEHHEM HANPSKEHHA nuTanns Ha =10 % 0T HOMHHATEHOTO IHAYEHHA, HecTabH/L-
HOCTH BEINOAHOTO CHIHANA CHALI MOCTOSHHOID TOKA, BREBAHHOH MIMEHEHHEM HANPAKEHHA MHTA-
HHA Ha £10 % OT HOMHHATEHOTO IHAYEHHA, YPOBHA MYNECALMIA BEIXOIHONO HANPAKCHHA OCTORH-
HOIM TOKA B PEAMME cTa0IHIAHH HANPAKEHNA NMOCTORHHOTO TOKA HE NPEBRILANT OPCICioB,
yEasaHueiX B Tabnunax A.1-A.2 Tpunosenus A.

IMpr HepsmoaHeHHH TOGOTO M3 BHILNCNEPCMHCICHHRIX YCIOBHH (KOTHa HCTOYHHK HE
MONTBEPIEIAET COOTBETCTRHE METPONOTHYECKHM TpeOOBAHMAM), IOBEPKY HCTOYHHKA Npekpamia-
K0T, PE3y/ILTATEL OBEPKH MPHIHAIT OTPHLATEILHEIMH.

12 O®OPMJIEHHE PEIYJIBTATORB MOBEPKH

12.1 Pesynprartel NOBEpKH HCTOYHMEA MOXTBEPAIAIOTCA CBEJEHHAMH, BEMOYEHHEIMH B
Geepannunit uudopmatuontnii donn no ofecnevennio eAHCTRA HIMepeHHil B COOTBETCTBHM C
TIOPAIKOM, VCTAHORIEHHEM AEHCTRYIOMHM 3AKOHONATENBCTRBOM.

12.2 Mo saseaeHno BIATEBIA HCTOYHHKA HIH IHLA, NpeJCTaBHBIIErD €ro Ha MOBEPKY,
MOI0KHTENBHEE PE3YIbTATE NOBEPKH (KOTIA HCTOUMHHK NOATBCPAIACT COOTBETCTRHE METPONIOH-
uecknM  TpeDoBaHMAM) OQOPMIAIOT CBHICTENLCTEOM O TIOBEPKE N0 BopMe, YCTAHOBICHHOM B CO-
OTBETCTBHE ¢ AefCTEYIONINM JAKOHOJATENLCTBOM; H (HIH) HAHECEHHEM Ha HETOMHHK JHAKA MOBEP-
KH.

12.3 llo 3asBieHHIo BIAAENBIA HCTOYHAKA HIH JHIE, NPCACTABHBIIETO €T0 HA MOBEPKY,
OTPHUATENLHEIE PE3YILTATH MOBEPKH (KOTOA HCTOUHHK HE MOATBEPHAICT COOTBETCTRHE METPONO-
rudecknM  TpeGoRamnaM) OGOPMIAIT HIBEIISHHEM O HENMPHTOJHOCTH K NPHMEHEHMIO CpelcTa
HIMEPEHRMI N0 GopMe, YCTAHORIEHHOH B COOTBETCTEHH C JCHCTEYIONUIMM 3AKOHOJATETBCTBOM.

12.4 [porokoas! NOBEPKH HCTOYHHK odopMAmIOTes Mo npoussonbHOl hopue.
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NPHJIOKEHHE A
Ocnosnuie METPOIOTHIECKHE XAPAKTEPHCTHKN HCTOUHNKOR
Tabnua A.1 — MeTpoiorsseckie XapakTepucTH s HeTounnkos cepun VERDO PP1100
HanmenoBaHHE XapaKTEPHCTHER Inazenne
Juanazon Bocnpor3IBeAcHNiL HIMEpPeHRil HANPAKERHA NOCTOAHHOTO ToKa, B:
— nns momudrkanuii VERDO PP1101, VERDO PP1102, VERDO PP1105 or 0 go 30
— ans mogudmkammit VERDO PP1103, VERDO PP1104, VERDO PP1106 ot 0 10 60

IMpepent: gonyckaesofi afcomoTHOM OCHOBHON NOTPEMINOCTH BOCTIPONIBETE-
AR HIMepennil HANPAKSHRA TOCTOARAOTO Toka, B:
— ana moamdmxannit VERDO PP1101, VERDO PP1102, VERDO PP1104, | £(0,001-L/ V40,2

VERDO PP1105

— s mopugmranuii VERDO PP1103, VERDO PP1106 +{0,001-U+ 0,1)
JInanaion BOCTpPOM3BEAEHH/MIMEPERNE CHITL MOCTORHIOMD TOKA, Al

— s Mommdmkameit VERDO PP1101, VERDO PP1104 or0no5

~ ana mogndmxanmii VERDO PP1102, VERDO PP1103, VERDO PP1105,

VERDO PP1106 ot 0 no 10

penens gonyekaemol abcomoTHoN OCHOBHON NOrPENTHOCTH BOCTIPOMIBE/IE-

J8
HEfi/HaMepeHnil CHITR MOCTORHHOTO TOKA, A HOMLLT+0,04)

MakcuMaisHOe 3HAMEHNIE BEIXOAHOH 3NEKTPHIECKOH MommocTy, Br:

— nna mogudmkams VERDO PP1101 150
— s momdmkauuit VERDO PP1102, VERDO PP1103 200
— A mogmdexaumii VERDO PP1104, VERDO PP1105, VERDO PP1106 300

HecraGuibHOCTS BRIXOIHOTO HANPAMEHHA MOCTOAHAOID TOKA B PEKHME CTa-
Gummianmy Hanpmxenus, B:

= TPH HIMEHeHHH HATPSKENHS CCTH MHTaHHA HA 10 % 0T HOMAHATRHOIO 0,02
IHAYEHHA

~ [PH HIMEHEHHH TOKA HATPYIKH OT Jyax Y 00,1 o +0,03
HecTabnnsROCT: BEXOMHOND CHIHALA CHILl NOCTORHHOM ToKa, A:

= MpH HIMEHEHHH HANPAKEHHS ceTH nuradia Ha +10 % OT HOMMHANBHOTO +0,02
IHAYCHHA

— [pH H3MEHEHHH TOKS HArPY3En 0T Ui ' A0 0,1 o +0,03
Vposens MynbCanuii BEIXOIHONO HANPAKEHHA TOCTOAHHONO TOKA (pasMax oT 0.05

NHKA 10 MAKa, B nooece gactot go 20 MITw), B, Be Bonee

[Mpement nonyckaemodt abcomoTHoll JONONHHTENEHOR NOTPELLHOCTH BOC-

NpOH3BEICHH HIMEPEHHH HANPAKEHHA NOCTORHHOTO TOKA OT HIMEHEHHA +0,0001-U/
TeMIepaTyphl oKpykaomedi cpe/bl B Ananasoxe pabognx Temnepatyp, B

Tpenens gonyckaesmoil abcomoThoil nonoAKKTENEHOI NOTPEIHOCTH BOC-

NPOHIBCICHH HIMEPEITH CHILI MOCTOAHHOTO TOKA OT H3MEHEHHS TeMnepa- +0,0002-1

TYPhl OKPYRAIOIIEi cpesl B JHaNasone paboTux TeMmeparyp, A

Hopmansiele Yenoss H3Mepenuii:

- Temneparypa oxpysatomeit cpenst, °C ot +18 a0 +28
~ OTHOCHTEILHAN BALKHOCTH, %0, He Gomee 80
[Mprveuanna:

"' [ — pocnpoH3BOTHMOE/ HIMEPEHHOE IHANSHHE HANPAKEHIA NOCTONHHOIO ToKa, B,
Dy BOCHPOH3IBOIHMOE/ HIMEPEHHOE SHAYCHHE CHITH TTOCTORHHOTO TOKA, A,
I [ — MAKCHMATIEHOE IHAYEHAE CHUIBI IOCTOSHHOTO TOKA Ha HATPY3Ke, A,
U 1 e — MAKCHMATBHOE 3HAYEHHE HANPAREHHA NOCTOARHOTO TOKA HA HATPYIKE, B.
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Tabdanua A.2 — Metponory4eckse xapakTepHCTHER HeTournkos cepun VERDO PP1700

HaumeHoBaHHE XApaKTEPHCTHEY Fnauetne
Ananason socnpouIseennii/HIMEpeRTil HANPAKEHIS TOCTORHAOTO ToKa, B!
= ana mogidmxanmii VERDO PP1701, VERDO PP1706 ot 0 go 60
— ana mozdmkami VERDO PP1702, VERDO PP1708 ot 0 g0 100
— mna Mozmdmxanmii VERDO PP1703, VERDO PP1710 ot 0 10 200
— s Moaudmxanuit VERDO PP1704, VERDO PP1711 ot 0 mo 300
— i Mougmxanne VERDO PP1705 ot 0 mo 45
— s moidkaman VERDO PP1707 ot 0 mo 80
— nna momdukammn VERDO PP1709 ot mo 150
— ama Momuduxamue VERDO PP1712 ot 0 go 400
— ana mogidekamme VERDO PP1713 ot 0 10 500
= nna momadekaipm VERDO PP1714 o1 0 go 600
Mpenenst nonyekaenmoli abcomoTHOH 0CHOBHOH NOTPENIHOCTH BOCTIPOHIBEIC- +(0,001-U " +
Hui/HIMepeHHil HAMPAIMEHHA HOCTOSHHOTO Toka, B 0,2)
Jluanason socnpomBe eHil/MIMepeHH CHITL TOCTOARROD ToKa, Al
— am mogaduxamsi VERDO PP1701, VERDO PP1709 or 0o 30
= aaa momrdrkammii VERDO PP1702, VERDO PP1711 ot mo 15
— ana momudwrxkamiit VERDO PP1703, VERDO PP1714 orDmo8
— nns mogmdexammn VERDO PP1704 or 0 go 5
— ana mogudmxamun VERDO PP1705 ot 0 go 100
— ans mogudmkanss VERDO PP1706 ot 0 oo 80
— ana mozmmrans VERDO PP1707 ot 0 a0 60
— A mozadmxanmm VERDO PP1708 ot 0 a0 45
— ans moamduraunn VERDO PP1710 ot 0 1o 23
= ans mommpmxamm VERDO PP1712 ot 010 12
— ana Mmommdmkamm VERDO PP1713 ot o9
TMpenems jpomyckaemodi aGeomorsoil ocroproll norpemuoctn pocnponsseac- | =(0,00157 L
HHi/IMEpenHil CHITL NOCTOSHHOTO TOKA, A 0,13
MaKcHMATLHOE SHAYEHHE BRXOAHON MekTpraccKoft MomuocTw, Br:
— ana sommduxanwii VERDO PP1701, VERDO PP1702, VERDO PP1703,
VERDO PP1704 1000
— ma Moxudmkammit VERDO PP1705, VERDO PP1706, VERDO PP1707,
VERDO PP1708, VERDO PP1709, VERDO PP1710, VERDO PP1711, VER-
DO PP1712, VERDO PP1713, VERDO PP1714 2000
HecTabHIBHOCTE BHIXOANOID HAIPIKEHHS TIOCTOSHHOND TOKA B pekHMe cTalu-
AH3ANHH HAMpAHeHEA, B:
— NpPH WIMEHCHHM HANPAKEHHA ceTH muTamua Ha £10 % oT HOMHHATEHOTO
IHAUEHHA +0,0005-U
~ 1PH HIMCHCHHH TOKE HATPY3KH 0T fypee * 110 0.1 e +0,0005- U/
HecTabuasHOCTS BEINOAHOIO CHIHATA CHIE NOCTOSHHOTO TOKA, A
— OpH E3MEHEHWH HANpAKEHHS ceTH muTannd Ha +10 % or HoMWHANBHOMO
THAMCHHA +0,0005-U
—  mpH HAMEHEHMH Toka RArPYIKN oT e * 210 0,1 Ul 20,001 U

16
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HauMeHoBaHHE XaPAKTEPHCTHER IHaueHHE
YPoBEHE IY/IbCALM BRIXOAHOIO HANPAMEHAS OCTORAROTO TOKA (paiMax o1
MHEA j1o mHKa, B notoce gactor 4o 20 M), B, ne Gonee
— nns momadukammit VERDO PP1701, VERDO PP1706 0,06
= ans momedmxanuit VERDO PP1702, VERDO PP1708 0.1
— nns Momadukarmit VERDO PP1703, VERDO PP1710 0.2
— s Momudmkaunit VERDO PP1704, VERDO PPI711 0,3
— s momidukaurs VERDO PP1705 0,045
— ana momuuxamm VERDO PP1707 0,08
— ana momngmxamem VERDO PP1709 0,15
= mns momdukaim VERDO PP1712 04
— mna Momudmramas VERDO PP1713 0,5
— s Monaukauun VERDO PP1714 0.6
[prmeyanns:

! [ — BoCnpOH3BOMHMOE/ HIMEPEHHOE SHAYEHHE HAIIPAKEHNA NDCTOANNOTO Toka, B;
% | - BOCHPOM3BOTHMOE/HIMCPEHHOE IHAUCHHE CHLTB IOCTORHHOO TOKA, A,
% P — BocnpoRIBOMIMOE/ H3MEPEHHOS THAUCHHE INCKTPH4ECKOM MOIHOCTA NocToANNOTO Toka, BT,
) Juare — MAKCHMATBHOE 3HAYCHHE CHIIEI IOCTONHHOND TOKE HA HATPYIKE, Aj
5 Uy — MAKCHMANBHOE 3HAYERHE HANPAKEHAR NOCTOTHHOIO TOKA HA Harpyske, B.

MeToanka noBepku

46



