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Hacrosimee pykoBomcTBo 1o dkcrutyatanuu (PD) mpemHasHadeHO ISl O3HAKOMIICHHS C
NPUHLIMIIOM JEHCTBHS, YCTPOMCTBOM M KOHCTPYKIMEH BOJbTMETpa LU(GPOBOr0 YHHUBEPCAIHLHOTO
B7-89 (B nanbHeiiiemM — BOJbTMETP).

BonbT™merp mnpeanasHaueH g paboThl B HMH(DOPMALIMOHHO-U3MEPUTENbHBIX CHCTEMAaxX C
nomoinbio uaTepdeiica “USB”».

BoasT™meTp cootBeTcTBYeT TexHHueckuM ycioBusM TY BY 100039847.139-2016 “BonbsTmeTp
nrudpoBoit yHusepcanbHbIii B7-89”.

Bueninuii Bug BOJIBTMETpPA MPUBEJEH HA PUCYHKE 1.

Pucynox 1 - BonmeT™eTp 1mudpoBoit yausepcanbubiii B7-89. Buenmauii By

BHHUMAHHE !

HE BKJIIOYATb BOJIBTMETP, HE H3YYHUB HACTOALEE PYKOBO/JCTBO I10
SKCILUIYATAL[HM.

IIPH ITOKYIIKE BOJIbTMETPA YEPE3 TOPIOBYIO CETh:

- TPEBOBATHD ITPOBEPKY EI'O PABOTOCIIOCOFHOCTH;

- ITPOBEPHTh  COXPAHHOCTb ILIOME H KOMIUIEKT ITOCTABKH
BOJIBTMETPA;

- YBEJUTbCA B HAJIHYHH TAJTOHOB HA TAPAHTHHHBIH PEMOHT,
3ABEPEHHBIX IITAMIIOM H IOJIHCBIO IIPOJABIIA C YKA3AHHEM JIATHI
IIPOJIAJKH. IIPH OTCYTCTBHH OTMETKH O JATE ITPOJAKH BbI JIHIIAETECH
ITPABA HA TAPAHTHHHBIH PEMOHT.

Nzrorosutens: OAO “MHUITN”
yi. S.Komnaca, 73
220113, r. MuHCK
Pecny6niuka benapych
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1 Onucanue u padoTa BoJIbTMETPA
1.1 Ha3nauenue

1.1.1 BoapTmeTp mpegHa3HayeH Uil U3MEPEHUS] HANPSIKEHUS! MOCTOSHHOTO U MEPEMEHHOIO
TOKOB, CHJIbI TIOCTOSIHHOTO U MEPEMEHHOI'0 TOKOB, 3JIEKTPHUUECKOIO COMPOTUBIICHHS MOCTOSHHOMY
TOKy. BonbT™MeTp mpeqHa3zHaueH Takke JJI1 U3MEpPEHUs! CONPOTUBIICHUSI TepMo-TipeoOpa3oBarteneit
conpotusienus (B nanpHeinem — TC), u npeobpa3oBaHusi pe3yibTaTa UX H3MEPECHHUS B YHCIICHHOES
3HaueHne temrepatypsl cornmacio HCX TC mo 'OCT 6651-2009.

BonbTMeTp momycKaeT COBMECTHYIO paboTy co mIyrnoM BeIcOKOBONIbTHRIM 80K-6 dhupmer Fluke.

Bonbtmerp mnpumensercs ans  oOCHyXKMBaHUST M PEMOHTA 3JIEKTPOTEXHMYECKON H
PaAMOAIEKTPOHHON anmnapaTypbl CHEIMAIBHOTO, TBOIHOTO U OOIIEIPOMBIIIJIEHHOTO TPUMEHEHUS B
KECTKUX YCIOBUSIX SKCILTyaTaI[1H.

BonbT™MeTp MOXET HCNONb30BaThCs TaKkkKe JUisi paboThl B MH(OOPMALMOHHO-U3MEPUTEIbHBIX
cucreMax ¢ momonisio uarepdeiica “USB”.

1.1.2 BoapT™eTp mpeaHa3zHaueH ajis paOOThl OT CETH MUTaHHs HampspkeHuem (230 = 23) B,
gactotou (50 £ 0,5) I'm.

1.1.3 Bombst™merp ynomierBopsier TpeboBanusm ['OCT 22261-94, a mo yclaoBusiM
JKCILTyaTallMM OTHOCUTCS K ammapaType, NpeJHa3HAYeHHOW IJIs YCTAaHOBKM B CTAallMOHApPHBIX
MOMEILEHUAX, MOABIKHBIX OOBEKTaX Ha KOJIECHOM IIAacCH C JMala3oHOM pabodyux TeMmmeparyp
oKkpy»xatoiero Bozayxa ot munyc 20 °C go mitoc 50 °C.

HopmanbHble ycioBus NpUMEHEHUS BOJIbTMETpA!

- TeMIIepaTypa OKPY>KaroIIero Bo3ayxa toc (20 £+ 5) °C;
- OTHOCHUTEIBHAS BIIAXKHOCTh OKPY>KAIOIIETO BO3IyXa ot 30 % mo 80 %;
- aTMoc(epHOE /1aBJICHHUE oT 84 no 106 kIla

(ot 630 10 795 MM pT. CT.);
Paboune yciioBusi MpMEHEHUS BOJIBTMETpA!

- TEeMIIepaTypa OKPYKaIoIIero Bo3ayxa ot muHyc 20 °C go mmoc 50 °C;
- OTHOCHUTEIBHAS BIIAXKHOCTh BO3AyXa 10 95 % npu mtoc 25 °C;
- aTMoc(epHOE /1aBJICHHUE ot 70,0 mo 106,7 xIla

(ot 537 no 800 MM pT. cT.).
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1.2 Texnuueckue xapakmepucmuku

1.2.1 Pe3ynapTaThl W3MEpEHHI BOJBTMETpa MPEACTABIAIOTCS B ¢dopmare WHIUKAIUH 5,5
JECSTUUHBIX Pa3psiioB.

1.2.2 BonbT™MeTp obecnieurBaeT U3MEPEHHE HAMPSHKCHHS MOCTOSHHOTO TOKA TOJIOKHUTEIHHOM
u oTpunarenbHoil nonsipHocter ot 10 mxB 1o 1000 B Ha Anana3zoHax ¢ KOHEUHbIMU 3Ha4eHUAMH UK
200 MB; 2; 20; 200; 1000 B.

BonbT™MeTp coBMECTHO €O mrynmoM BbICOKOBONBTHBIM 80K-6 dupmer Fluke obGecreunBaer
M3MEpPEHHE HANPSIKEHHS TOCTOSTHHOTO TOoKa 710 6 KB.

1.2.3 Ilpenensl nAOmMycKaeMOW OCHOBHOM TOTPEIIHOCTH TNPU HU3MEPEHUU HANPSKECHUS
MOCTOSTHHOTO TOKa HE MPEBBIIAIOT 3HAYCHHH, MPUBEICHHBIX B TaOymie 1.1.

Ilpumeuanue - 30ecv u oanee npeden OONYCKAEMOU OCHOBHOU NOSPEUWHOCHU HOPMUPYEmCs
nocne 2 4 npozpesa.

Tabmuma 1.1
Iena exuuannsl muaamero | [Ipemernsl qomyckaeMoi OCHOBHOM MOTPEITHOCTH
Uk paspsiaa + (% ot U + % ot Uk)
200 mB 1 mxB 0,01 + 0,002
2B 10 mxB 0,008 + 0,002
20B 100 mxB 0,01 + 0,002
200 B 1 MB 0,01 + 0,002
1000 B 10 MB 0,01 + 0,002
Ilpumeuanue - B mabauye 1.1 u danee no mexkcmy:
- U (I, R) - 3Hauenue usmepsemozo Hanpsicerus (Mmoka, conpomueieHus).

1.2.4 BompT™MeTp, B KOMIUIEKTE €O HIynmoM BbICOKOBOIbTHEIM 80K-6 ¢upmer Fluke,
o0ecreynBaeT W3MEPEHHUE HANPSIKCHUS IOCTOSIHHOTO TOKa IOJIOKUTEIBHOW W OTPHIATEIbHOM
nossipaocreit ot 0,1 10 6 kB Ha nuanasone u3mepenus 6 kB.

1.2.5 Ilpenensl nomyckaeMoll OCHOBHOM THOIPELIHOCTH NIPU HU3MEPEHUM HAIPSHKEHUS
IIOCTOSIHHOTO TOKa Ha mpezene 6 kB He mpesbimatot 3nauenuii + (1 % or U + 0,1 % ot Uk).

1.2.6 Bombrmerp obecneunmBaeT U3MEPEHUE CPEIHETO  KBAJAPAaTHMYECKOTO  3HAYCHHS
HaNpsOKEHUsT TIEPEMEHHOr0 TOKa CHHycouaaiabHOM (opmbl oT 1 MB mo 700 B ma nuamasonax c
koHeuHbIMH 3HaueHHIMH Uk 200 MB; 2; 20; 200; 700 B B auama3one dactot oT 20 I'y mo 100 I'm.

Ilpumeuanue — Amnaumyonoe 3HaueHUue HANPSANHCEHUS NEPEMEHHO20 MOKA HA 6X00e
gonbmmempa 00axcHO Obimb He 6onee 1000 B, nocmosannaa cocmasnaowasn nanpaxcenus U Ha
6xo0e Oondxcna Gvimo ne 6onee 450 B, npousseedenue Uf me Oonxcno npeeviuams 210 7, 20e
U — 3nauenue usmepsemozo nanpsaxcenus, B; f - wacmoma usmepsemozo nanpaxcenus, Iy.

1.2.7 Tlpenensl nonyckaeMoil OCHOBHOM MOTPEIIHOCTH BOJBTMETPA MPU U3MEPEHUU CPEAHETO
KBaJPAaTHUYECKOTO0 3HAYCHHMsS HANpPSKCHHUS IEPEeMEHHOr0 TOKAa CHHYCOMAAIbHOH (opMBI He
IPEBBIMIAIOT 3HAUYCHHH, TPUBEICHHBIX B Tabnuue 1.2.

IIpenensl nomyckaeMoil OCHOBHOM IIOIPEIIHOCTH BOJBTMETpA IMPU HU3MEPEHHM CPEIHETO
KBaJPAaTHUYECKOT0 3HAYEHUS HANpsOHKCHUS [EPEeMEHHOrO TOKa HECHHYCOMAANbHOW (OpMBI B
nuarnaszoHe yactoT oT 20 I'm o 25 xI'u ¢ koadduuuentom ammuutyasl Ka < 5 u AnuTensHOCTBIO
umnysnbca T > 20 MKC He MpeBbIIalT Oojee yeM Ha 1,5 % mpenenoB OMycKaeMol OCHOBHOM
MOTPEIIHOCTH BOJBTMETpPA NPU HM3MEPEHUH CPEJHEro KBaJpaTHUECKOTO 3HAYEHUS HaNpPSKCHHS
NEPEMEHHOT0 TOKA CHHYCOUIAIBbHOM (POPMBI.

Ipumeuanue - Iloepewinocms 6o1bmmempa npu uU3MepeHuU HAnpAlCeHUll HeCUHyCcouoanibHoOu
Gopmol Hopmupyemcs 0151 3HaveHull HanpsiceHutl, npesviuaowux 0, 1-Uk.
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Tabmnuma 1.2

IIpenens! gonyckaeMoi OCHOBHON NOTPEIIHOCTH
Uk + (% ot U+ % ot Uk) B Anana3oHe 4actoT
oT 20 I'r mo 200 I'ix cB. 200 I'r mo 20 xI'x ¢B. 20 xI'r mo 100 xI'1x
BKJIFOUUTENIBHO BKJIFOYUTEIBHO BKJIFOUUTEIIBHO
200 mB 0,15+0,1 0,15+0,1 04 +0,2
2B 0,15+0,1 0,1+0,05 04 +0,2
20B 0,15+0,1 0,15+0,1 04 +0,2
200B 0,15+0,1 0,15+0,1 04 +0,2
700 B 0,15+0,2 0,15+0,2 OTCYTCTBYET

1.2.8 BonbTMeTp COBMECTHO €O mrynoM BeIcOKOBONIBTHRIM 80K-6 ¢hupmer Fluke oGecrieunBaer
U3MEpEHHNE CPEHETO KBaAPATHUECKOr0 3HAYCHHS HAMPSKEHUS IIEPEMEHHOT0 TOKa CUHYCOUJAaIbHON
dopmsl ot 100 B 1o 3 kB Ha wactote (50 * 5) 'y Ha Anana3one ¢ koHeyHbIM 3HaYeHHEM Uk 3 kB.

1.2.9 I[Ipenensl 10MycKaeMoil OCHOBHOM MOTPEITHOCTH BOJIBTMETPA MPU U3MEPEHUU CPETHETO
KBaJIpaTHUECKOT0 3HAYECHHSI HAMIPSKEHUsI IEPEMEHHOT0 TOKa CHHYCOUJAIbHOM (hOpMBI Ha IIpejiene
3 kB na yactore (50 +£0,5) 't He npesbimatot 3Hauenus + (1 % or U + 0,3 % ot Uk).

1.2.10 BonbTMETp COBMECTHO C MPOOHMKOM BBICOKOYACTOTHBIM OOECIICUMBACT HM3MEPCHHE
CpEeIHEro KBaJpaTUUYECKOro 3HAYCHHs HAIMpPsDKEHUS NMEPEMEHHOTO0 TOKa CHHYCOMAAIbHOU (OpMBI OT
0,1 mo 12 B B mmamaszone ugactoT or 20 x['m o 100 MI'm Ha guama3oHe ¢ KOHEYHBIM 3HA4YEHHEM
Uk 12 B.

1.2.11 ITpenensl 1onmycKaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHUS CPETHETO KBAPATUUECKOTO
3HAYEHUS HANPSHKEHUS TEPEMEHHOIO0 TOKA COBMECTHO C MPOOHUKOM BBICOKOYACTOTHBIM HE
MPEBBIIIAIOT 3HAUCHHUS:

+(10% U + 0,5 % Uk) B auamazone u3mepsieMbix Hanpspkenuii ot 0,1 10 12 B B anamasone
gacToT oT 20 kI'1it 7o 10 MI'n

+ (15 % U + 0,5 % Uk) B nuana3one usmepseMbix Hanpspkenuii ot 0,1 1o 3 B B quamazone
gacToT oT 10 o 100 MI'1t

1.2.12 BoabTmeTp obOecrmieurBaeT M3MEPEHUE CHIIBI TIOCTOSIHHOTO TOKa oT 1 MKA 10 20 A Ha
IHara3oHax ¢ KoHeYHbIMH 3HadeHusaMH Ik 200 MkA; 2; 20; 200 MA; 2; 20 A.

1.2.13 Tlpenensl momyckaeMoil OCHOBHOM IMOTPEITHOCTH M3MEPEHUSI CHIIBI MTOCTOSTHHOTO TOKA
HE TPEBBIMAIOT 3HAYCHUH, MPUBEICHHBIX B Tabimie 1.3.

Taomuma 1.3
Ik Llena equHUIIBL [Ipenensr nomyckaeMoil OCHOBHOM MOTPENTHOCTH
MJIQJIIIETO paspsiaa + (% ot I + % ot Ik)
200 MmxA 1 HA 0,12 + 0,03
2 MA 10 HA 0,12 + 0,03
20 MA 100 HA 0,12 + 0,03
200 MA 1 MxA 0,12 + 0,03
2A 10 MxA 0,12 + 0,03
20 A 100 MxA 04+0,1
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1.2.14 BonbrMmeTp oOecrneurBaeT HM3MEPEHUE CHJIBI MEPEMEHHOTO TOKAa CHHYCOWIATbHON
dbopmbl cpemHekBaapaTudyeckuM 3HadyeHueM oT 10 MkA mo 20 A Ha nuama3oHax C KOHEYHBIMU
3HaueHusamu Ik 200 mMxA; 2; 20; 200 MA; 2, 20 A B mmanazone 4dactoT oT 20 I'm go 5 xI'n
(na auamasone 20 A B quama3zone gactot ot 20 'y 1o 1 x['m).

1.1.15 Ilpenensl momyckaeMoW OCHOBHOM MOTPEIIHOCTH M3MEPEHHUS CHIIBI TIEPEMEHHOTO TOKa
HE TPEBBIAIOT 3HAYCHUH, MPUBEICHHBIX B TaOymie 1.4.

Tabmuma 1.4
[Ipenensr nomyckaeMoil OCHOBHOMW MOTPENTHOCTH
Ix Lena exuruie! + (% ot I + % ot Ix) B Anana3one yactoT
MJIAJIIIETO pa3psia
or 20T o 1 xI'g or]l moSklnm
200 MKA 1 HA
2 MA 10 HA
20 MA 100 HA 0,2+0,2 0,5+0,2
200 MA 1 MxA
2A 10 MxA
20 A 100 MxA 1+0,5 -

1.2.16 BonpT™meTp obecrieunBaeT U3MEpEHHE COPOTUBICHHUS TTOCTOSHHOMY TOKY OoT 1 OMm
1o 20 MOwM Ha nuama3oHax ¢ KOHSUHBIMM 3HaueHHsAMH Rk 200 Owm, 2, 20, 200 xOm, 2, 20 MOwm.

1.2.17 Ilpenensl [JOMyCKaeMOH OCHOBHOHM IOTPEIIHOCTH W3MEpPEHHsI CONPOTUBIICHHUS
NOCTOSIHHOMY TOKY HE TIPEBBILIAIOT 3HAYCHU, TPUBEACHHBIX B Tabmue 1.5.

Ta6muma 1.5
Rk Llena egquHuULIBI [Ipenenb! nomyckaeMoil OCHOBHOM MOIPEITHOCTH
MJIQIIIETO pa3psiia + (% ot R + % ot Rk)
200 Om 1 MOm 0,08 + 0,02
2 xOm 10 MOM
20 xOm 100 MOMm 0,05 + 0,005
200 kOm 1 Om
2 MOwMm 10 Om
20 MOm 100 Om 05+0,2

1.2.18 BompTMeTp o0OecneurBacT HU3MEPEHHE COMPOTHUBIICHHS TepMolipeoOpazoBarenei
conpotusienus (B nanpHeinem — TC), u npeobpa3oBaHusi pe3yibTaTa UX H3MEPECHHUS B YHCIICHHOES
sHadenne Temrnepatypsl cornmacio HCX TC mo 'OCT 6651- 2009.

[Ipenensr nomyckaeMoll OCHOBHOM MOTPEIIHOCTH H3MEPEHHs M MpeoOpa3oBaHUs 3HAUYCHUS

conpotusiieHuss TC B YUCIIEHHOE 3HAYCHHUE TEMIIEPaTyphl HE MPEBBIIIAIOT 3HAYCHHH, MPUBEICHHBIX
B Ta0nure 1.6.
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Tabmauma 1.6

Tun TC no O6o03nauenne HCX Juana3on [uanazon [Ipenens
JIOTTycKaeMoit
I'OCT 6651-2009 | ITpomeiienHOE COIIPOTHBJICHUH, | IpeoOpazoBaHuUs OCHOBHOM
(MexIyHapOaHOE) W Om TC, °C norpemHocty, °C
TCII 10011 (Pt100) Wi = 60,26 — 175,86 -100 - + 200
1,3850
Wigo = 59,64 -177,04 | -100-+ 200 0.6
1,3910
TCM 100M (Cul00) | Wi = 78,7 -185,2 -50 — + 200
1,4260
Wigo = 78,46 — 185,60 -50 — + 200
1,4280
TCH 100H (Ni100) Wi = 69,45 - 223,21 -60 — + 180
1,6170

1.2.19 Bombrmerp oOecmeunBaer oOMeH wuH(poOpMamueil yepe3  yHUBEPCAIbHYIO
nocienoBarenbuyto muny “USB”.

1.2.20 Ilpenensl nomyckaeMoil JONOJHUTENBHOM MOTPEIIHOCTH BOJIBTMETPA OT W3MEHEHHUS
TEMIIEPATYpPhl OKpYXKAIOLIEro Bo3Aayxa Ha Kaxzable 10 °C He mpeBbILAIOT MPEAesoB AONycKaeMOn
OCHOBHOM ITOI'PELIHOCTH.

1.2.21 IIpu npreMo-caaTOuYHbIX UCTIBITAHUAX, TIPOBOAMMBIX CITY)KOONH TEXHUYECKOTO KOHTPOJIS
W3TOTOBUTENS, OCHOBHAsl IOTPEIIHOCTb BOJBTMETPOB He mpesbimaer 0,8 3HaueHUS OCHOBHOM
HOTPEMHOCTH (IIPOU3BOJCTBEHHO-IKCILUTyaTallMOHHBIN 3amac).

1.2.22 Bxopx BonbTMETpa BBIAEPKUBAET B TEUEHUE | MUH:

- NIpY U3MEPEHUM HANpsIKEHUS MOCTOSHHOIO TOKAa Ha AMANa30HaX C BEPXHUMH IpeaesiaMu
m3Mmepenuit Uk 200 MB; 2 B mneperpy3ky mnocrosHHbIM HanpspkeHueM 200 B, Ha ocraiabHBIX
Juana3zoHax U3MEpEHUI — eperpy3Ky NOCTOSIHHbIM HanpsbkeHuem 1100 B;

- NIpY U3MEPEHUM HANpsIKEHUS NEPEMEHHOTO TOKa - CPEIHHMM KBAJApPAaTUUYECKHMM 3HAYEHHEM
HanpspkeHus: nepeMeHHoro toka 200 B Ha nuana3zoHax ¢ BepXHMMHM Ipenenamu usMmepeHuil Uk
200 MB; 2 B wacrotoit 50 I't u 850 B wactotoii 50 ['11 - Ha OCTaNbHBIX [Uana3oHaX U3MEpPEHUN;

- IPY U3MEPEHUU CONPOTHUBIIEHUS IOCTOSSHHOMY TOKY — CPEIHUM KBaJpaTUYECKUM 3HAYEHHEM
HanpspkeHus nepemenHoro Toka 200 B wacroroit 50 I'm.

1.2.23 BonbT™MeTp 00€criednBacT CISAYIOIINE CEPBUCHBIC (DYHKITHH:

- ojaya 3BYKOBOI'O CHTHaja IIpM IIPOBEPKE JJIEKTPUYECKUX LEeneil Ha “KOpoTKoe
3aMbIKaHHE .
- TECTUPOBAHUE MOJYIPOBOJHUKOBBIX AHOOB;

1.2.24 BoabTMETp COXpaHAET CBOM TEXHHUYECKUE XApaKTEPUCTUKH B IPEIENax HOPM,
YCTaHOBJICHHBIX TeXHUUYeCKHMMHU ycioBusimMu (TY), mpu nmUTaHMM MX OT CETH IEPEMEHHOTO TOKa
HanpspkenueM (230 £ 23) B, gacrotoii (50 £ 0,5) ', conepxanuem rapMoHUK He Oomee 5 %.

1.1.25 BonbT™MeTp J0IycKaeT HEeNpEephIBHYIO padOTy B T€UEHHUE BPEMEHH HE MeHee 24 4 mpu
NUTAaHUU OT CETH IMEepeMeHHOro Toka HampsbkeHuem (230 + 23) B, wactoroit (50 = 0,5) ' mpwu
COXpPaHEHMM CBOUX TEXHMUYECKHUX XapaKTEPUCTHK B Ipeaeiaax HOPM, ycTaHOBIEHHbIX TY. Bpems
nepepbiBa 10 MOBTOPHOTO BKIItOUeHHs He Oojee | 4.

1.1.26 BonbT™eTp HoKeH oOecreyrBaTh CBOM TEXHMUYECKHE XapaKTEPUCTUKU B Ipeaesiax
HOPM, YCTaHOBJIECHHBIX TY, 110 HCTEUEHNHU BPEMEHH YCTAaHOBJICHHUS pabovero pexxuma, paBHOTro 2 4.

1.1.27 MomuHocTh, moTpedisieMas BOIBTMETPOM OT CeTH mnepemeHHoro Toka 230 B, He
npesbiiiaet 20 B-A.

1.1.28 YpoBeHb MHAYCTpUAIBbHBIX PAJMONOMEX, CO3JaBAEMbIX BOJIBTMETPOM, HE IPEBBILIACT
3HaYeHUH, ycTaHOBIIeHHBIX B ycraHoBieHHbIX B CTb I'OCT P 51522-2001 s oOGopynoBaHus
Kiacca b.

1.1.29 Boabst™merp cootBercTByeT TpeboBanusim CTh 'OCT P 51522-2001 no ciemyromum
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BUaM TIOMEX:

- QJIIEKTPOCTATUYCCKHE  Pa3psiabl  COOTBETCTBYIOT  HCIBITATEILHOMY YPOBHIO 2  TIO
CTb IEC 61000-4-2-2011, xputepwmii kauecTBa GyHKIIMOHUpOBaHUs B;

- TMHAMWYECCKHE W3MEHEHUs HAIPSDKEHUS DJICKTPOIMTAHUS COOTBETCTBYIOT HCIIBITATEIIEHOMY
ypoBHI0 2 1o CTh M3K 61000-4-11-2006, kputepuii kauecTBa GyHKIIMOHUpOBaHUs B;

- HaHOCEKYHJHbI€ HMITYyJbCHBIE MOMEXU COOTBETCTBYIOT HCIBITATEILHOMY YpPOBHIO 2 IO
CTb M3K 61000-4-4-2006, xpuTepuit kauecTBa GyHKIIMOHUPOBaHUS B;

- MHKpPOCEKYHJHBIE HMITYJbCHBIE IOMEXU OOJBIIONW HHEPrUM COOTBETCTBYIOT 2 KIIaccy
YCIIOBUM IKCIUTyaTaIuu o CTb IEC 61000-4-5-2014, KpUTepuit KauecTBa
dbyHKIIMOHUpOBaHUs B.

1.1.30 BoabTmeTp yCTOWYMB K KOHAYKTUBHBIM IOMEXaM, HABEJICHHBIM PaJAHMOYaCTOTHBIMHU
3JIEKTPOMArHUTHBIMUA TOJsIMH B moJsioce 4vactoT oT 0,15 mo 80MI'm u cooTBeTCTBYET
CTb IEC 61000-4-6-2011 (cTemneHb )KECTKOCTH 2, KpUTEPUI KaduecTBa (PYyHKITMOHUPOBAHUS A).

1.1.31 BoabpT™MeTp yCTOMYMB K paiOYaCTOTHOMY AJIEKTPOMArHUTHOMY TOJIIO B TTOJIOCE YacTOT
ot 80 go 1000 MI'm u cootBerctByeT CTh IEC 61000-4-3-2009 (cTeneHs KECTKOCTH 2, KpUTEpUi
KadecTBa (PyHKITMOHUPOBAHHS A).

1.2.32 Tlo mnpenenbHbIM YCIOBHUSIM TPAHCIOPTUPOBAHUS BOJBTMETP COOTBETCTBYET
CIIEIYIONTUM TPEOOBAHMSIM:

- TEMIIEpaTypa OKPYKaIoIIEero BO3Ayxa ot munyc 30 °C no mmtoc 60 °C;
- OTHOCUTENbHAS BIAXHOCTh Bo3ayxa 95 % npu remneparype 25 °C;
- atMoc(epHOe TaBJICHHE ot 60,0 no 106,7 xIla (ot 450 1o 800 MM pT. CT.).

BonbT™meTp BbIIEp)KHBAET MEXaHMYECKHE YAapbl MHOTOKPATHOTO JEHCTBUS B TOJIOXKECHHH,
YKa3aHHOM Ha YIIAKOBKE B COOTBETCTBHM C HOPMAaMHM: YcKopeHue - 15Mm/c?, IIuTensHOCTh —
(5-10) mc, grcio yaapos - 2000, gactora ynapoB B MunyTy - 200.

1.2.33 Ilo ycTOMYMBOCTH W MPOYHOCTH MPU KIUMATHYECKUX BO3JACHUCTBUAX BOJBTMETP
YIIOBJIETBOPSIET TPeOOBAHUAM ISl anlapaTyphl, IpeJHa3HaYeHHON JJI YCTAaHOBKH B OTaIlJIMBAEMbIX
MOMEIIEHUSIX U COOPYKEHHSX, a TAK)KE€ B OTAIJIMBAEMBIX Ky30BaX, YCTAHABIMBAEMBIX Ha KOJECHBIX
maccu o0Ieit Maccoit 1t aBTomMoOuiel 6osee 14 T wim npunenax (moyynpuiienax) 6osee 6 T.

HopmanbHble ycinoBus MpUMEHEHUS BOJIbTMETpA!

- TeMIIepaTypa OKPY>KaroIero Bo3ayxa mrtoc (20 £5) °C;
- OTHOCHUTEBHAS BIIAXKHOCTh BO3AyXa ot 30 % mo 80 %;
- aTMoc(epHOE /1aBJICHHUE ot 84 o 106 xlla (ot 630 10 795 MM pT.CT.).

Paboune ycrnoBusi npuMeHEHNs BOJIBTMETpA:
- TEeMIIEpaTypa OKPYKaIoIIEro Bo3ayxa:

1) myst BOIBTMETpA ot munyc 20 °C go mmoc 50 °C;
2) nist BeICOKOBONIbTHOTO Iiryria 80K-6 ¢upmer Fluke ot 0 °C mo mtroc 50 °C;
- OTHOCHUTENBHAS BIAKHOCTh BO3/yX4, 10 95 % npu mttoc 25 °C;
- aTMoc(epHOE 1aBJICHHUE ot 60,0 no 106,7 xIla (ot 450 10 800 MM pT.CT.).

1.2.34 Cpenusist HapaboTKa Ha 0TKa3 BosibTMeTpa He MeHee 15000 .
1.2.35 TI'amma-niponieHTHBIN pecypc He MeHee 15000 u mpu AOBEPUTENBHON BEPOATHOCTH
Y =95 %.
1.2.36 Cpennee BpeMsi BOCCTaHOBJICHHUSI PaOOTOCTIOCOOHOTO COCTOSIHUSI HE Oosee S .
1.2.37 I'abaputHbIe pa3mepsl BombTMETpa 353x284x103 mm.
1.2.38 Macca BonbTMeTpa He Ooiee 6,0 Kr, Macca BOJIBTMETPA B yIIakoBKe He Oonee 12 kr.
1.2.39 Conepxanue IparoieHHbIX MaTepUAJIOB, T
- 30JI0TO —0,1656348;
- cepebpo  —1,2763318;
- mawraguii — 0,0652356.
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1.3 Cocmas eonommempa

1.3.1 CocTtaB BOJIbTMETpPA COOTBETCTBYET ITPUBEICHHOMY B Tabmwuie 1.7.

Tabmuma 1.7
HaunmenoBanue, Tun O6o3HaueHne KomuuectBo | [Ipumeuanne
1 BoasT™meTp nudporoii yuusepcansupiii | YIIIAN.411182.044 1
B7-89
2 Kommext 3UI1 skcrtyaTallMOHHBIN: VIIISN.305654.120 1
- kabenp K-2 YIHIAN.685611.243 2
- Kabenb U3MEPHUTENbHBIN VIIAN.685621.720 1
- Ka0esb U3MEPHUTENbHBIN YHIAN.685621.720-01 1
- Kabenpb USB (n-n), Tun A-B 1 2 M
- Hacazaxka “001” YHIAN.301539.001- 01 2 Yepnas
- Hacazaxka “001” YHIAN.301539.001- 02 2 Kpacnas
- Hacazka “004” VIIAN.301539.004- 03 4 UepHas
- Hacanka “004” VIIIAM.301539.004- 04 4 Kpacuas
- Hacazka “009” YIIAN.301539.009 5 UepHas
- Hacanka “009” YIHIAN.301539.009-01 5 Kpacnas
- Hacagka “010” YHIAN.301539.010- 01 5 Yepnas
- Hacazaxka “010” YHIAN.301539.010- 02 5 Kpacnas
- MPOOHHUK BBICOKOYACTOTHBIM VIIAN.411115.001 1 ITocTaBnsercs 1o
OTJCITEHOMY
JIOTOBOPY
- [IyIT BEICOKOBOJIbTHBIN 80K-6 1 ITocTaBnsieTcst o
¢dupmer Fluke OTHEIBHOMY
JIOTOBOPY
- mHyp cereBoit SCZ-1 1
- TUCK C IPOrPaMMHBIM 00€CTIIEYEHHEM BEI'A 1
3 3anacHble YacTH:
- BctaBka miaBkas BIT1-1B 2,0 A F AT'0.481.303 TY 2 lusm. 2 A
- BcraBka miaBkas BII2B-1B 0,5 A F 0OH00.481.005 TY 2 CereBas
- BctaBka miaBkas BK/MDA-25-RF 2 lmsm. 20 A
6,3x32 (Ne33-315-27)
4 PyKOBOJICTBO TI0 SKCIUTyaTaI[l{ VIIAN.411182.044 PO 1
5 Meroauka OBEPKH VIIAN.411182.044 MIT 1
(MPB MI1.2635-2016)
6 YmakoBka: YIIAAM.305646.160 1

KopoOka VYIIIAN.323227.032-17

SAmwmk YIIIAN.321123.026
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1.3.2 BHemHu BU KOMIUIEKTa MOCTaBKH BOJIbTMETPA MTPUBEACH HA PUCYHKE 2.

Hacanku “010”: Kab6ens K-2 VIIAN.685611.243
YHIAN.301539.010-01- yepnas;
YIHIAN.301539.004 -02 — xpacHas

Hacanxu “004: Inyp cereBoit SCZ-1

YIHIAN.301539.004 -03 — uepnas;
YIHIAN.301539.004 -04 — xpacHas

Hacanka “009: Hacazaxka “001°’:
VIIAN.301539.009  — gepnas; VIIAN.301539.001  — uyepHnas;
VIIAN.301539.009-01 — kpacuas YIIAN.301539.001-01 — kpacHas
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Pucynox 2 — BHemHmi B KOMIUIEKTa TOCTaBKH BoJIbT™MeTpa (Jiuct 1 u3 3)

Ka6ens USB (n-n), tun A-B [{ym BeicokoBobTHBIN 80K-6 dhupmer Fluke
Kabenb n3mepuTenbHbIN: [IpoOHMK BHICOKOYACTOTHBIM
YUISAN.685621.720 - 4epHBIH; YHISAN.411115.001

YHIAN.685621.720-01 - kpacHbIi
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Pucynox 2 — BHemHMi BU KOMIUIEKTA TOCTaBKH BOJIbTMETpa (JIUCT 2 U3 3)

Bceraska mmaskas BI12b-1 0,5 A F Bcraska mnaBkas BK/MDA-25-RF
6,3x32 (Ne33-315-27)

Bcraska nnaskas BII1-1B 2,0 A F JIMCK ¢ MpOorpaMMHBIM O00eCTICUeHUEM

Pucynox 2 — BHemHmit B KOMIUIEKTA TOCTaBKH BOJIbTMETpa (JiucT 3 u3 3)
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1.4 Yempoiicmeo u paboma

1.4.1 CrpykTypHas cxema BOJIbTMETpa IPUBEACHA HAa PUCYHKE 3.

BonbTMeTp COCTOMT M3 H30JIMPOBAHHOW OT KOpIyca aHAJIOrOBOM W HU(POBOM dacTeid,
KOTOpbIE TaJlbBAaHUYECKU pa3Bsi3aHbl MEXAY €000 IMpH IMOMOIIM ONTORJIEKTPOHHON pa3BA3KH.
OOMeH cHurHaJlaMH MEXIy aHAIOTOBOW W IU(POBOW YacTAMHU OCYIIECTBISIETCS MO JBYM JIMHUSAM
AIEKTPOHHOU CBS3H.

AmnasioroBasi 4acThb  BOJBTMETpa TNpEACTaBIsIeT Cco00M  KOMIIEKCHOE  yCTPOMCTBO
npeoOpa3oBaHus U3MEPSAEMBIX BETUUUH B IU(POBOI KOI.

OCHOBOIf aHAJIOrOBOWM 4YacTH sBIsETCS aHAIOro-um¢poBoil mpeodpazosarens (AL
MHTETPUPYIOIIETO THUIIA, NOCTPOCHHBIM HAa NPHUHLMIIE MIMPOTHO-UMIIYJIBCHOM MOZIYJSIIUH. OTOT
INPUHLMII 3aKJI04aeTcs B TOM, 4YTO 3apsa eMkoctu uHTerparopa AIIIl HenmpepbIBHBIM TOKOM
BXOJIHOTO CUTHaJla KOMIIEHCHPYETCS 3aps0oM IEPUOAMYECKH MOJaBAaEMOro onopHoro toka. [Ipu
3TOM, OTHOIIEHHE JIUTENBHOCTH MOJA4YM OINOPHOTO TOKAa K NEPUOAY EIMHUYHOIO H3MEPEHUS
OKa3bIBAETCsI MPONOPLMOHAIBHBIM BEJIMUNHE OTHOIIEHUS BXOJHOTO U OIIOPHOT'O CUTHAJIOB.

AmHaioroBast yacTh BOJIBTMETPA BKIIIOYAET B CE0s CIEAYIOIIUE OIOKHU:

- mpeobpaszoBatensb R/U, ocymectistonuii mpeoOpa3oBaHne U3MEPSIEMOT0 COPOTHBIICHHUS B
HapPsDKEHUE TIOCTOSIHHOTO TOKA, IPY IIOMOIIM MTPELIM3NOHHOI0 F€HEPATOpa OMOPHBIX TOKOB!

1 MA Ha aquamnasonax 200 OM u 2 kOwm;
100 mxA Ha muamazone 20 kOwm;

10 mxA Ha guama3one 200 kOwm;

1 MKA Ha guanaszone 2 MOw;

0,1 MxA nHa guamna3one 20 MOw;

- mnpeobpaszoBatens U~/U=, ocymiecTBistomuii mpeodpa3oBaHie HANPSHKEHUS TIEPEMEHHOTO
TOKa B HalpsYKEHUE MIOCTOSIHHOTO TOKA 110 YPOBHIO CpeHero kBaapaTudeckoro 3HaueHus (CK3);

- mpeoOpazoBarens /U=, ocymecTBistomuii mpeoOpa3oBaHHEe H3MEPSEMOTO TOKa B
HaIpsHKEHHE TTOCTOSHHOTO TOKA MPU MOMOIIU TOKOBBIX IIYHTOB CONPOTUBIICHUEM:

1 xOM Ha auana3zone 200MKA;
100 OM Ha guanasoHe 2 MA;
10 Om Ha guanazone 20 MA;

1 Om na guanazone 200 MA;
0,1 Om Ha quanasone 2 A;
0,01 OMm Ha guana3one 20 A;

- KOHTPOJUIEp AaHAJIOroBoro Ojoka (QOPMUPYIOIIMK YIPABIAIONNE JIOTUYECKUE CUTHAJIBI
O/l0KaM aHaJOroBOM YacTH JJsl YCTaHOBKM TpeOyeMoro pexuma uX paboTsl (MepeKiIroueHue
(GyHKIMY, qUana3oHa U3MEPEHus], BKIIOYCHNE aBTOKAIMOPOBOYHBIX PEKUMOB) M OCYIIECTBISIONINN
oOMeH nH(popMaIeld MeXIy aHaIOrOBOW U IM(PPOBOI YaCThIO BOIBTMETPA;

- cTa0wiIM3aTtop HaNpsHKCHUsS NHUTAHUSA, TOAAIONIMN B AHAJIOTOBYIO YacTh IHUTAIOIINE
HanpspkeHus * 15u 5 B.

W3mepsieMblii curHai, B 3aBUCUMOCTH OT PeKUMa paboThl BOJIBTMETPA, MOCTYMAET OT BXOIHBIX
npeoOpa3oBaresieil Ha KOMMYTAaTOp BXOJIHOW M Jajiee uyepe3 ycuiautenb OydepHsiid Ha Bxon ALIII
Ko Bxony ALII monkmio4yeH Takke MCTOYHMK ornopHoro HampspkeHuss MOH 2, BeipabarbiBaromuit
onopusle Toku miug ALl u sBnsromuiics BHYTPEHHUM 53TaJOHOM HAIpPSDKEHUS, IO KOTOPOMY
NPOM3BOJIUTCS aBTOKATMOPOBKAa BOJBTMETPA; YCUIHMTENb OydepHbIii, oOecreuuBaeT BBICOKOE
BXOJIHOE€ CONPOTUBJICHHUE BOJIBTMETPA U MACHITAOMPOBAHNE U3MEPSIEMOT0 HANpsHKeHUS (YCUJICHHE B
1 n 10 paz);

Hudposas yacTb BOJBTMETpPa COCTOMT M3 KOHTpoiuiepa mHdpoBoro Oioka, Ha 6aze MK
ATMEGA 1281, VFD rpaduueckoro nucries opranusanueii 256x64 u naHenu ynpasieHus 5x4.
TakTpoBaHWE MHUKPOKOHTpOJUIEpA OCYILECTBIISIETCS OT BHEIIHETO KBaplEBOTO TeHepaTopa
gacroroit 11.0592 MI'n. Hudposas yacts obecreunBaeT 00paboTKy pe3ybTaTOB U3MEPEHUS, BHIBOT
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pe3ynbTaTa Ha TpaduuecKuil AHWCIUICH, BBOJ WHGOPMAIMHM C TIEPEIHEH TMaHEeNH, a TaKke OOMEeH
nH(popMaIel ¢ BHEITHUM YCTPOHCTBOM depe3 uHTepdeiic Tuna “USB”.

B cooTBeTCTBHU CO CTPYKTYpHOI CXEMOM BOJBTMETP pabOTAET CICTYIOIIMM 00pa3oMm:

- IpU U3MEPEHUHM HANpPsDKEHUS IOCTOSHHOTO TOKa HM3MEpSEMBbld CHTHajl Ha Juana3oHax
m3mepennii 200 MmB um 2 B momaeTcs HENMOCPENCTBEHHO Ha KOMMYTaTOp BXOJHOW, JHOO
npeasapurenbHo genutca B 100 mam 1000 pa3 ¢ momoibro AEIUTENs] BXOJHOIO Ha Juana3zoHax
n3MepeHuil ¢ koHeunbiMu 3HaueHusAMH 20; 200 u 1000 B. C BbIxoma koMmmyTaTopa BXOJHOTO Yepe3
YCHJINTENb BXOJHOU OydepHbIi, HanpspkeHne moaaercs Ha Bxox AL, mpu 3TOoM Ha nuama3zoHax
200 MB u 20 B mpoucxoaut ycuiienue curnaina B 10 pas;

- IpU U3MEPEHUU HAIMPSKEHHs] NEPEMEHHOr0 TOKa U3MEPSEMbId CUTHAJ B 3aBHCHUMOCTH OT
JIUara3oHa WM3MEpPEHUs IIOCTyMaeT Ha HHU3KOBOJBTHHIN (muamazonsl 200 MB u 2 B) wm
BBICOKOBOJIBTHBIN (amama3zonsl 20, 200, 700 B) kanambl u3mepeHus. BwpiOop Takol CcXembl
00yCIIOBIIEH CHI)KEHHEM TPYIOEMKOCTH HACTPONKM YaCTOTHOM XapaKTEpUCTUKH IMpeoOpa3oBaTess
nepeMeHHoro HanpspbkeHud. s perynupoBanust AYX Ha HU3KOBOJBTHOM KaHAJI€ BXOJIHOW CHUTHAI
cHavayia ycuimBaeTcsl B 1.5 pasa, a 3arem ocnabssercs B 1,2 paza. Ha nuamazonax u3mepenus 20,
200, 700 B BXOIHOW CUTHaJ MOCTYMAeT HA AKTUBHBIA YaCTOTHO KOMIIEHCHPOBAHHBIN JEIUTENb C
koddurmentom nenenus Kn=100. [lanee BXomHOW cuUTrHajd TOCTymaeT Ha KomMMmyTtatop | Ha
nuarnazonax 20 u 200 B HemocpencTBeHHO WM OciaabJieHHBIN JenuTelieM Hanpsokenus ¢ Kn=3 nHa
nuamnazone 700 B. C Bpixoma koMMyTaTopa 2 BXOJHOM CUTHAT MacmTabupyercs ycummrenem ¢ K=1
u K=10 u mocrymaer ma BXxoa mpeobpasoBatenss U~/U= mo ypouio CK3, BBIIOJHEHHOTO Ha
mukpocxeme AD637 ¢dupmer  Analog Device. Ha Beixome mpeoOpa3oBaTeiass CpeaHEro
KBaJIpaTHUECKOT0 3HA4YeHUs oOpa3yeTcsi HamnpsyKeHUE TOCTOSHHOIO TOKa, pPaBHOE CpeaHEMY
KBaJ[paTUYECKOMY 3HAYEHUIO HM3MEPSIEMOro CUTHajla, KoTopoe moctynaer Ha Bxon AILIIl dyepe3
KOMMYTATOp BXOJHOM;

- TIPY U3MEPEHUU CHJIbI IOCTOSIHHOTO WJIM MEPEMEHHOT0 TOKOB M3MEpSEMbIil CUTHAJ MOJAeTCs
yepe3 rae3no “2 A max” Ha auamnazonax 200 mxA, 2, 20, 200 MA, 2 A wim rae3no “20 A max” Ha
nuarnazone 20 A yepe3 KOMMYTaTOp TOKAa Ha OJIOK TOKOBBIX IIYHTOB, MaJ€HUE HAIPSOHKEHUS Ha
KOTOPBIX IMPOIOPIHOHAIBHO U3MepseMoMy TOKy. OcobGeHHOCThIO TpeobpaszoBatens /U sBrisercs
MOJIKJIFOUYEHUE TOKOBBIX IIIYHTOB MO YETHIPEXNPOBOHOM cxeme. C BbIX0J1a TOKOBBIX IIYHTOB CUTHAJ
yepe3 KOMMYTarop 3 W KoMMyTarop 4 TOCTymaeT Ha YycuiauTenb auddepeHInanbHbId
koddurmentom ycunenus Ky=10. C Beixoma ycunutens auddepeHInaTbHOr0 TOCTOSHHOE
HaANpsDKEHUE MPOMOPLHMOHANIBHOE CUJIE TMOCTOSHHOTO TOKa IOCTYNMaeT Ha KOMMYTaTOp BXOJHOM
HernocpeAcTBeHHO. [Ipu u3MepeHnn Cuibl MepeMEHHOr0 TOKa IMEPEeMEHHOE HANpSKEHHE C BBIXOJa
yeunutens auddepeHnaibHOro MocTynmaeT Ha KOMMYTaTop BXOJHOHM uepe3 KOoMMyTaTop 2,
YCHUJIMTENb U mpeodpasoBarens U~/U=;

- MIPU U3MEPEHUH COIMPOTUBIEHUS MOCTOSHHOMY TOKY MCIIONB3YIOTCS 2 KaHajda MCTOYHHUKOB
00pasnoBeIx TOKOB sl nuamazoHa 20 MOM W OCTalbHBIX JHMANa30HOB, MapaMmeTpbl KOTOPBIX
obecreunBaroTCss UCTOYHUKOM oropHoro HamnpspkeHus MOH 1 nanpsbkenuem 2,5 B. OOpasnoBblid
TOK uepe3 cxemy 3amuThl 1 rHe3no U,R moctymaer Ha m3MepseMoe CONPOTHUBIIEHUE, I/I€ CO3/1aeT
MOCTOSIHHOE HaIpsDKEHHE MPOMOPLUOHAIBHOE BEJIWYMHE HM3MEPSIEMOIO COIMPOTHUBIEHUS, KOTOPOE
MOCTYIAET 3aTeM Ha KOMMYTAaTOpP BXOJHOM.

Jlis  TOBBIMIEHHUS  BJIAroyCTOMYMBOCTA  BOJBTMETPAa  MCIONB3YETCS  IepMETUYHBIN
ATIOMUHHUEBBIN 0JIOK, BHYTPH KOTOPOTO pa3MellleHa aHaJoroBasi 4acTh BOJBTMETPA.
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1.5 Mapkupoexa u niomouposanue

1.5.1 MapkupoBka BoJbTMETpa BbIMONHEHA B  cooTBerctBUM ¢ ['OCT 22261-94,
I'OCT 26828-86 u K] cnocobom odcerHoit mewaru. JlomyckaeTcs BBIOJHEHHE MapKUPOBKU
JIPYTrUMH crioco0aMH Ha OCHOBE COBPEMEHHBIX TEXHOJIOTHA.

Ha nepennen nanenu MapKupoBKa CONCPHKUT:

- HAMMEHOBAHUE U TUIl BOJIBTMETPA;

- TOBapHBII 3HAaK U3TOTOBUTENS;

- 3HaK YTBEp)KICHHMsS THIAa CpeAcTB u3MepeHuid Pecnyonmuku benapyck, mnoscHsomnme
HA/JIMMCH U CUMBOJIBI, HEOOXOIMMBIE [T TPABUIIBLHOMN SKCIUTyaTalluy BOJIBTMETPA

Ha 3annei manenn MapkupoBKa COIEPIKUT:

- IOPSAJIKOBBII HOMEP 110 CUCTEME HyMEPALMK U3TOTOBUTENS (3aBOJICKON HOMEP) U TOJ
U3TOTOBJICHUS;

- Hagnuck “COEJIAHO B BENAPYCU™;

- Enunblii 3Hak oOpaleHus IpoAyKIUH Ha PhIHKE FOCYJapCTB — YWIEHOB TAMOKEHHOTO
COr03a (“EH[”);

- CUMBOJI UCTIBITaTeIbHOTO HanpspkeHus uzomsiiuu C-2 mo 'OCT 23217-78;

- BOmm3u Buiku ceresoit “CETb ~230V 50 Hz 20 B'A”;

- BOJIU3M AeprKaTels MpelOXpPaHUTENs — TUIl U HOMMHAI 3aMEHSEMOTro MpeloXPaHUTes:
“BII2b-10,5 A F”

- BOJNM3M pazbeMa uHTepdeiica “ < 7».

- mpexynpexaatommas Haanucs: “BHAMAHWE! NMPU 3AMEHE 3JIEKTPOPALVNOINIEMEHTOB
LWHYP MUTARWA OTCOEANHUTL OT CETU™.

Ha HmxHel cTopoHe KopIyca MapKMpPOBKA COJIEPKNUT:

- BONU3M AepikaTeneil MmpeaoxXpaHuTeneil — TUIl 1 HOMUHAJ 3aMEHSEMBIX MPeI0XpaHnuTeNIeH
“2 ABIII-1BF” u “20 A BK MDA-25-R-F”

Haanucu u 3HaKy, HAHOCUMBIE HAa BOJIBTMETP, JOJKHBI OBITh YETKUMH U Pa300PUUBBIMH.

1.5.2 MapkupoBka ymakoBKH BbIoJHeHa B cooTtBercTBUUM ¢ ['OCT 22261-94,
I'OCT 26828-86 u K/ u cogepxur:

- MaHMOYJSIIMOHHBIE 3Haku “Xpynkoe. OcrtopoxHo”, “bepeur or Biarn”, “Bepx”,
“IItabenupoBanue orpanndeno’” mo OCT 14192-96;

- 9TUKETKY C HaJIIUChIO:

1) HauMeHOBaHUE U 0003HAUEHHUE TUIIA BOJIBTMETPA;

2) NOpPSAKOBBIA HOMEP IO CUCTEME HYMEpPALMU U3TOTOBUTENS (3aBOACKOW HOMEp) U IOl
W3TOTOBJICHUS;

3) 3Hak yTBepKAEHUS TUIIA CpeACTB U3MepeHuil Pecnyonuku benapycs, 3nak “ EAC;

- o0o3nauenue TVY, nary usrorosnenus, mramn OTK, maccel 6pyTTO M HETTO, rabapUTHBIE
pa3Mepsl yIIaKOBKH.

MapkupoBKa BBIIIOJIHEHA YETKO U pa300pyunBO.

1.5.3 Ha BonpT™MeTp Hanecen ortuck kieiima OTK u orTtuck 3Haka MOBEpKH CPEACTB
M3MEpPEHUI Ha 3a/HEN TaHEJIN B MECTaX, YKa3aHHBIX Ha PUCYHKE 4.
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MecTto HaHeceHus
ortucka kieiima OTK

1 L
T e s &

JNEKTPOPAOMOINEMEHTOR

“Iaﬁﬁm
v

WH¥F NUTAHWMA OTCOEAMHMTE
OT CETH

¥ M A : %4. A
/

BN2B-1

N — s =
;}\L CHENAHOB BENAPYCH

MecTto HaHeceHUs OTTHCKA
TTOBEPUTES

Pucynoxk 4 — Mecta mioMOMpoBaHuUsI 1 HAHECEHUSI OTTHUCKA KJIeiiMa TTOBEPHUTEIIS

/;ﬁ% [

1.6 Ynaxoeka

1.6.1 PacnakoBbIBaHKE€ BOJIbTMETPA TPOBOAUTH B CIIEIYIOIIEH MOCIIEIOBATEILHOCTH:

- BCKPBITh YIIaKOBKY (TPaHCIIOPTHBIN (DAaHEPHBIN STIUK);

- W3BJICYb YIMAKOBKY (KapTOHHYIO KOPOOKY), yIaJUTh KJIEEBYIO JIEHTY Ha KPBIIITKE KOPOOKH,
OTKDBITh €€;

- W3BJ€Yb U3 KOPOOKM PYKOBOJCTBO IO SKCIUTyaTallid, METOJMKY IOBEPKH, TUCK ¢
MIPOTPAaMMHBIM 00ECIICUCHHEM;

- W3BJICYb BOJBTMETP U MPUHAICKHOCTH.

1.6.2 YmakoBbIBaHHE TPOBOJIUTH B IMOCJIEAOBATEILHOCTH, 0OPATHOM ONMMCAHHOW BBIIIIE.
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2 IloaroroBka K MCHOJL30BAHUIO
2.1 Meput b6e3onacnocmu

2.1.1 Tlo TtpeGoBanusiMm Oe3omacHocTH BOJbTMETp cooTrBeTcTByeT ['OCT 12.2.091-2002,
CTb M3K 60950-1-2003 obopynoBanue kiacca |, cteneHsb 3arpsi3HEHHS 2, KaTeropus MOHTa)ka
(kaTeropus repeHanpsKeHus):

Il — nns BXOAHBIX M3MepuTenbHbIX THe3a “TC+", “TC-7, “0”, “2 A max”, “20 A max” u
CETEBOI BUJIKH;

| — st BXOgHOTO M3MepuTensHoro raesna “U, R”.

[To TpebGoBanusM Ge3omacHOCTH Iym BeICOKOBONBTHBIN 80K-6 dupmer Fluke coorBercTByer
I'OCT IEC 61010-031-2011. Iy BeicokoBOabTHBIH 80K-6 dupmbr Fluke oTHOCHTCS K pydHOMY
000pyIOBaHUIO, CTETICHDb 3arpsi3HEHUS 2.

2.1.2 W3zonsmus TOKOBENYIIMX IIETIEH BOJBTMETPA, H3OJHUPOBAHHBIX OT KOpITyca
BbIIEP)KUBAET 03 MPOo0Ost U MEPEKPHITUS UCIIBITATEIbHOE HANPSX)KEHUE B COOTBETCTBUU C TaOuLen
2.1

Tabmuma 2.1

HcnpiTaTenbHOe HanpshKeHUe (CpeHee

HcnriTeiBaeMas us oJiAnUuA
KBaJpaTUiecKoe 3HaueHue), B

Mexay COeTMHEHHBIMA BMECTE IETISIMU CETH U

1350
KOPITYyCOM
Mexnay rae3nom “U,R” u xopnycom 2200
Mexny coenmnHeHHBIMU BMecTe rHe3aamu “TC+”, 1350

“TC-”, “0” u xopmycom

W3zomsamus 1ayma BbiCOKOBOAbTHOrO 80K-6 dupmer Fluke Beigep:kuBaer 0e3 mpobos u
MEPEKPBITHS UCTIBITATENIbHOE HamnpsbkeHue paBHoe 8830 B cpenHero kBaapaTHUYECKOro 3HAYEHUS
MEXIy HAKOHEYHMKOM I[Iylla U COCIWHEHHBIMH BMECTE€ HU3KOMOTEHIUAIbHBIM Pa3beMOM,
Pa3beMOM THUIIA KKPOKOIUID» U PYKOATKOM Iyma BRICOKOBOJILTHOTO 80K-6.

2.1.3 CompoTuBieHHE MEXAY 3aKUMOM 3alIUTHOTO 3a3eMJICHUS U JIOCTYINHBIMU IS
MPUKACAHMS TOKOMPOBOASAIIMME YacTSIMH BoJIbTMeTpa He O6omee 0,1 Om.

2.1.4 BonbTMETp COOTBETCTBYET TPEOOBAHUSM IMOXKAPHOU O€30MacCHOCTH, YCTAHOBJIICHHBIM B
I'OCT 12.1.004-91 u CTb MODK 60950-1-2003 u umeeT amnmapaThl 3allATHl IPU HEHOPMAJIbHBIX
pexuMax paboThsl (TIeperpys3Kax, neperpeBe, Tokax KOPOTKOTO 3aMbIKaHUSI U T.1I.).

BeposTHOCTH BO3HUKHOBEHHMS TT0%kapa He npesbimaet 10° B ros.

2.2 Iloozomoexa k pabome

2.2.1 IIpoBecTH BHEIIHUH OCMOTpP BOJBTMETpAa. B ciyyae HIJIUTENbHOTO XpaHEHUs B
YCIIOBUSIX, OTJIMYAIOMIMXCA OT HOPMAJIbHBIX, BBIAEPKATh BOJBTMETP B HOPMAJbHBIX YCIOBHSX B
TeueHue 4 u.

2.2.2 YCTaHOBUTH BOJBTMETP B YIOOHOE NJIsi OmepaTopa IMOJIOKEHUE, UCTIONb3Ys PYUKY IS
ero mnepenoca. [loBopor u (ukcanuio pydykd OCYIIECTBUTH, HaKaB €€ B MECTax KperieHus B
HAIpPaBJIEHUU K KOPITYCY U BEpHYB 00paTHO.

2.2.3 YCTaHOBHUTH CETEBOM BBIKIIIOYATENb, PACIION0KEHHBINA HA 3aJHEW MaHEJId BOJILTMETPA B
nosioxeHue “O” ¥ moJICOeAMHUTH K BOJBTMETPY IITHYP CETEBOM.

2.2.4 Jlna momcoenHEHUsT 00bEKTa M3MEPEHHUS K BOJIBTMETPY HEOOXOJMMO HCIOJIB30BaTh
TOJIKO KaOelH U HacaJIKu, pujiaraeMbie K BOJIbTMETPY B COOTBETCTBUHU C pUCYHKaMH 5 — 9
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BoabsT™meTp B7-89 O6beKT
u3MepeHust
[ 7 13 7 U R)
| o 010 | U U 010 (U
UR O Kao6ean O
wr | K2 |
“0" O 010 010 O

Pucynox 5 — Cxema moakiIrOYeHHs] OOBEKTAa HM3MEPEHHUS K BOJBTMETPY MPHU H3MEPCHUH
HaANPSDKEHUS TOCTOSTHHOTO U TEPEMEHHOT0 TOKOB, COMPOTHUBIICHUS TOCTOSHHOMY TOKY.

BoabT™meTp B7-89

«Fluke 80K-6» Obwexcr
uU’Rn & HU3MEpEHUudA
oo >t o
“0" O

Pucynox 6 — Cxema moakiatoueHUs OOBbEKTa M3MEPEHHUS K BOJIBTMETPY INMPU H3MEPEHUU
HANpsDKEHUsT TIOCTOSTHHOTO ToKa 70 6 KB M cpegHero KBaJpaTMUECKOro 3HAUYEHMsI HANpPSDKEHUs
nepeMeHHoro Toka a0 3 kB Ha pguamazone wusmepenus 20 kB B koMmmiiekTte co Imryrnom
BbICOKOBOJIBTHBIM 80K-6 dhupmer Fluke

BoabTmerp B7-89 OGbeKT H3MepeHust

(U~ mo0 100 MI')

“0" O—

IIpo6ruk BY

Pucynox 7 — Cxema moakitoueHuss 0OBbEeKTa M3MEPEHHUS K BOJBTMETPY INMPH H3MEPEHUU
HaIpsHKEHUS TIepEMEHHOTO ToKa B aquanaszone 10 100 MI'y B komriekte ¢ mpoonnkom BY.
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BoabsT™meTp B7-89 O6beKT
u3MepeHust
- - | 102 A)
“ , 010 | U U (
2Amax” O Kaéens 010 O
55011 K-2 “0”
“0" O 010 010 O

Pucynox 8 — Cxema moakitoueHuss 0OBbEeKTa M3MEPEHHUS K BOJBTMETPY INMPU H3MEPEHUU
CHUJIBI IIOCTOSTHHOTO ¥ IEPEMEHHOTO TOKOB 10 2 A

BoabsT™meTp B7-89 O6beKT
H3MepeHust
(1 1020 A)
“20 A max” O 009 Kadean K 009 o
13 0 1] C 009 Kaﬁeﬂb K 009 O

Pucynox 9 — Cxema moakimtoueHuss oObEeKTa M3MEPEHHUS K BOJBTMETPY INMPU H3MEPEHUU
CHJIbI TOCTOSTHHOT'O M TIEPEMEHHOTO TOKOB 110 20 A

BoabsT™meTp B7-89
“TC+” O
“UR” O I
U1
Rt
U
0" O 12
“TC-* O
Pucynox 10 — Cxema mnonkmodeHusi TtepmonpeoOpazoBatenss TC CONpOTUBICHUS K

BOJIbTMETPY MPU U3MEPEHUH TEMIIEPaTyphl.
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2.3 Opzanwl ynpaeieHus u nOOKII0OYEHUA

2.3.1. Ha mepenneit manenu BobT™MeTpa (pucyHoK 11) pacmosaoxeHsr:
- VFD rpadwuueckuit aucruiei, paspereHueM 256x64 (mamee — Tabi0) Ayt 0TOOpaKeHUs

3HAYEHUS U3MEPsIeMON BEIMUMHBI U BCIIOMOTaTeNIbHON HH(pOpMAaIUy;
- KJIaBHaTypa, cocTosAmas u3 17 KHOMOK, He UMEIOUINX (PUKCAIK PU HaKaTUU;

&\\\\ [
@ @ MI-)\(/IHM\ B())YhTMETk' R7.89 / /
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- 00035 Y

TC+

I~ @ EN/

\\@ B“/
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/ / |

3

@

o

L ]
[\

/ / // / l
S T ETa T o

— PacnonoxeHnue OpraHoB yIIPpAaBJICHHUA, TMIOAKIIOYCHHUA U HWHIAUKAIWU,

Pucynok 11
HaXOJAIIMXCS Ha MEpeAHEN MTaHeIH BOJIbTMETpA
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2.3.2. O6o3HaueHNE U Ha3HAYEHHUE OPTaHOB YIPABJICHUS B 3aBUCUMOCTH OT PEKHUMa PabOTHI
BOJIbTMETpPA NpHUBEACHBI B Tabymie 2.4. Haanuce Hai KHOMKON COOTBETCTBYET HA3HAYEHUIO €€ TIPH
Habope KOHCTAHT B pexuMe nporpammupoBanus (pexum “MEHIO”).

Tabnuma 2.2
Howmep O6o3HayeHNE Hasznauenue
no3u- B PeXKHME | B pEKUME B PEKMME U3MEPEHUS B pEeKHMeE
U U3MEPEHUsl | POTrpaMMHu- pOrpaMMHu-
pOBaHMUs poBaHUs
[Tonxmouenne o0bEKTa U3MEPEHHUSI B
CIIEYIOIUX PEXUMAX:
- U3MEpeHNe HaPSKEHUS! TOCTOSTHHOTO
TOKa;
20, 23 I'me3na - I3MEPEHUE HANIPSHKEHUS IEPEMEHHOTO
“UR”u“0” i TOKa; )
- U3MepeHne HaNPSHKEHUS! TOCTOSTHHOTO
(mo 6 kB) u mepemennoro (110 3 kB)
TOKOB B KOMIUIEKTE C BEICOKOBOJIbTHBIM
uryriom 80K-6 ¢upmer FLUKE;
- U3MEpEeHUe COMPOTUBIICHUS
[TOCTOSTHHOMY TOKY;
- U3MEpeHue TeMIepaTypbl 1O
YEeTBIPEXITPOBOAHOMN CXEME C ITOMOILBIO
TepMoIipeoOpa3oBareseit
COTIPOTUBIICHUS;
- TECTUPOBAHUE TOTYIPOBOAHUKOBBIX
JIMOJIOB U MTPO3BOHKA IIeTei Ha KOPOTKOE
3aMbIKaHHE
29 23 I've3na [Toakmrouenrne 0ObeKTa U3MEPEHUS B
' “2 A max” - peXUME U3MEPEHHUSI CHIIBI TOCTOSSHHOTO U -
u “0” MEPEMEHHOTO TOKOB 3HAYEHUEM JI0 2 A
21 23 I've3na [Toakmrouenrne 0ObeKTa U3MEPEHUS B
' “20 A max” - peXUME U3MEPEHHUSI CUIIBI TOCTOSSHHOTO U -
u “0” MEPEMEHHOT0 TOKOB 3HaUeHueM 110 20 A
Hesna [Tonxmouenne o0bEKTa U3MEPEHHUS B
18, 19 “TC+” 1 i peKUME U3MEPEHUSI TEMIIEPATYPHI 10 i
“TC-” YEeTHIPEXIIPOBOJAHON CXEME C ITOMOILBIO
TepMoIIpeoOpa3oBaTeseil COnpOTUBICHUS
Bxouenne GyHKIMM n3MepeHus Brox uudpsr 1
1 Knonka U= | Knonka 1l |HampskeHUs MOCTOSTHHOTO TOKa mpu Habope
KOHCTaHT
Beoxg mudpsr 2
2 Knonka U~ | Knomnka 2 Brmouenme dyniiun nsmepernis npu Ha6(()1;)pe
HaMPsDKEHUS IEPEeMEHHOTO TOKa
KOHCTaHT
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[Tponomkenne Tadauie! 2.4

Howmep O6o03HayeHNE Hasznauenue
no3u- B pEeKHMeE B pEeKHME B PEKUME U3MEPEHUS B pEeKHMeE
U U3MEpEeHusl | MporpaMMHu- pPOrpaMMHu-
pOBaHHUs pOoBaHUs
Bxrouenue KIUH U3MEpPEHUs
_ ymxn p BBox uu¢pst 3 npu
3 Kuomnka |I= | Knomka 3 | cuiibl IOCTOSHHOTO TOKa
HabOpe KOHCTaHT
Bxirouenue KIUH U3MEpPEHUs
yrxn p BBoa uugps! 4 npu
4 Knomnka I~ Knomnka 4 | cuibl IepeMEHHOTO TOKA
HabOpe KOHCTaHT
Bxirouenue KIUH U3MEpPEHUs
(yrxn p BBox uugpst 5 npu
5 Knomnka R Knomnka 5 | conpoTuBiaeHus: MOCTOSIHHOMY TOKY
HabOpe KOHCTaHT
Bxrouenne GyHKIIUU U3MEpEeHUs
6 Knonka Knomka 6 | remmepatypbl Bron wupi 6 npu
TEMII HabOpe KOHCTaHT
Bxurouenne GyHKIIUU TECTUPOBAHUS
K MOJTYTIPOBOJHUKOBBIX JHOJOB U
HOTIKa .
IIPO3BOHKHU IEIIEN Ha KOPOTKOE Bsox mudper 7 npu
7 Mo3B0- | Kuomxka7 | P p ¢bprer 7 mp
3aMBbIKaHUE HabOpe KOHCTaHT
HOK
Koppekuus Hymst B pesxxume
Knonka M3MEPEHUS HANIPSKEHUS U CUJTBI Broa uudps 8 npu
8 Knomnka 8
HYJIb MIOCTOSIHHOTO TOKA, COMIPOTUBIIEHUSI | HA0OpE KOHCTAHT
MOCTOSIHHOMY TOKY
Knomnka Broa mudpst 9 npu
9 Knonka 9 | BkimroueHue/BeIKITIOUeHNE QUIHTPA
OUJIbTP ¢ p HaboOpe KOHCTaHT
Py4noe ynpaBneHue nuamna3zoHamMu Bri6op pynkmmmy,
10 Knonka <— | Knomnka «— |u3Mepenuii. CMenieHne BBEpX nepeMeIieHue
MapKepa MO3UIUU MEHIO. Mapkepa
11 Knomnka ABTOMAaTHYECKHI BEIOOD NTHAIa30HOB
ABII W3MEPEHHI.
Py4noe ynpaBneHue nuana3zoHamMu Bri6op pynkmmmy,
12 Knonka — | Knonka — |u3Mepenus. CMelIeHne BHU3 MapKepa | mepemMeriecHue
MO3UIUU MEHIO. Mapkepa
13 Knomka Kuomnka Bxon B rimaBHOe MeHIO. Brixon u3 Brixon u3 riiaBHOro
MEHIO MEHIO |[rnaBHOro MEHIO MEHIO
Knomnka
14 - - Oyuxigs BBO
BBOJ| yH A
15 Knonka N3MeHeHue pa3psIHOCTH UHIUKATOpa
PA3PEI (5,5-4,5)
Brikitouenue paboThl BOJIbTMETPA MO
16 | BBIXOJ - Hue p P -
HaOpaHHOM MPOTpaMMe
Bxirouenue paGoThl BOJIBTMETPA O
17 BbIY - P P -
HaOpaHHOM MPOTrpaMMe
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2.3.3. Ha 3amneit maHenu BoibTMETpa (PUCYHOK 12) pacmoyioKeHBbI OpraHbl YIPABJICHHUS U
MOJIKJIIOUEHUS, MApKUPOBKA KOTOPBIX yKa3aHa B Tabnuue 2.3.

S [
_,J_) BHHMAHME !

MPH 3AMEHE
ANEKTRPOPAIMOINEMEHTOBE
WH¥F NMUTAHWA OTCOEAMHMTE

OT CETH

W@ﬁh

CETb
~230V

W ek
BI2B-1

w7 054
;3“\1 CIENAHO B BENAPYCH

/’:ﬁ% [

Pucynok 12 - PacniosioxeHnne opraHoB MOJKJIIOYEHUS], HAXOASIIMXCS Ha 3aHEN MaHEeTn
BOJIbTMETPA

Tabmuma 2.3
Howme
p MapkupoBka Haznauenue
HO3UIINN
e r_q‘ ” Pazpem a1 moAKITIOYCHHS BOJIBTMETPA B CUCTEMY depe3 HHTepdeiic
1 13 7
tuna “USB
o . IlepekmrouaTenb, HAXOMSAIHUIACS O KJIEHMOM OBEPHUTEIS
2 KAJIUBP P » A0 A DT,
NpEAHA3HAYCHHBIU JJIs1 BKIIIOUCHHUA PEXKHUMa KaHI/I6pOBKI/I
3 “CETb -~230V |Po3erka ans mOAKIIOYEHUS BOIBTMETPA K MUTAIOMIECH CETH
50 Hz 20 V-A”
4 “O” BxiroueHue HanpspKeHUs MUTaHUS BOJIbTMETPa
“1” “17” cocTosiHME - BKJIIFOYCHO
2.3.4 Ha wwxHeld 4dYacTm KopIyca YCTaHOBJICHBI JIEpXKATENH MpeJoXpaHuTeIeH

“2 ABII1-1B F” (mo3.5) u “20 A BK MDA-25-R-F” (1103.6), 3akpbIThI€ KPBIIITKOH.
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3 Ucnoan30oBaHue IO HA3HAYEHUIO

3.1 Iloozomoexa Kk npogedenuro uzmepeHuil

3.1.1 Ilpu BKJIIOYEHUH BOJIBTMETPA B CETh, 3a3eMJICHHE KOPITyca BOJIBTMETpa 0OecrieunBaeTcs
C TIOMOIIBIO TPEThEro (KOPIYCHOI0) KOHTAKTa HAa BMJIKE CETEBOrO IIHYpa, BXOJSILErO B COCTaB
BOJIbTMETpA.

[lopxmrounts cereBod mHYp K nurawomei cetu 230 B, 50 I'n. BxirodeHue BoabTMETpa
OCYILIECTBUTh CETEBBIM BBIKJIIOUATENIEM, PACIIOJIOKEHHBIM Ha 3aJHEH IMaHelId, YCTaHOBUB €ro B
nosoxkeHue “I”. Ilpu 3TOM Ha BOJBTMETPE YCTAaHABIMBACTCA PEXUM H3MEPEHMS HaNpPSKEHUs
MOCTOSIHHOTO TOKa Ha JMara3oHe u3MepeHus: ¢ koHeuHsIM 3Hauennem Uk 1000 B, unaukanus 5,5
paspsina, GUIbTP BHIKIIOYEH.

[Ipu oTCyTCTBMM HHIUKAUM Ha WHGOPMALMOHHOM TabJI0 BOJBTMETPAa HEOOXOAUMO
BBIKJIIOYUTH BOJIBTMETP, OTCOEINHUTD €r0 OT CETH U MPOBEPUTH UCIPABHOCTh BCTABOK IJIABKHX B
CETEBOM pa3beMe Ha 3aJHEH MaHEIH.

3.1.2. Ans gocTikeHus: TpeOyeMbIX XapaKTepUCTUK 110 TOYHOCTH HEOOXOAUMO YCTaHOBJICHHE
OIPEAEIEHHOr0 TEMJIOBOI'0 PEKUMa BHYTPH BOJIBTMETPA.

[locne mnpoxoXAEHUS aBTOKATMOPOBKH dYepe3 24 MHUH IMOCJe BKIIOUYEHHUS BOJBTMETP
o0ecreynBaeT HOPMHUPYEMYIO TIOTPEIIHOCTh U3MEPEHUSI.

3.1.3 Pexxum aBTOKaIMOPOBKU CIYXKHUT JUISI YCTPAaHEHUS BIMSHUS 3HAYUTENBHOM YacTu
HCTOYHUKOB MOTPEIIHOCTH U3MEPEHUN BHYTPH BOJIBTMETpA U IIPH 3TOM He TpeOyeTcsl MPOBEACHHUS
JIOTIONIHUTENBHBIX noAcTpoek. [locnenoBarenbHocTh BKItoueHUs pexxuma ABK depe3 ocHoBHOe
MEHIO BOJIbTMETPA IPUBEACHO B Pa3/eIe ...

3.1.4 TIlpu oOHapyXeHHH HEUCIPABHOCTH BOJBTMETPA, KOTJIa BOJIBTMETp JHOO HE
(GYHKIIMOHUPYET COBCeM, JINOO Ha Tabio mosBisercs coodmenue Buaa ERRXX (X — mudpa ot 0
10 9), He00XOIUMO BBITIONHUTE JACUCTBUS B COOTBETCTBUU C pa3ieioM 4.

BHUMAHHUE!

S3AIIPEIIJAETCA OJKCIIVIVATHUPOBATb BOJIBTMETP IIPU IIOABJIEHUHH
COOBIHIEHHA O HEUCIIPABHOCTAM.
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3.2 Ilposeoenue usmepenuii

3.2.1 H3mepenue nanpasricenus nOCMOAHHO20 MOKA.

Jlis ycTaHOBJIEHMS pexXuMa U3MEPEeHUs HANPSKEHHs TOCTOSIHHOTO TOKa Ha)XaTh Ha KHOIKY
=

[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHH C pUCYHKOM 13.

Pucynok 13 - H3o0pakenne uHpopManuu Ha TabJIO B pPEeKUME U3MEPEHUS HANPSKCHHS
MOCTOSIHHOTO TOKa Ha nuana3one uzmepenus 1000 B

VCTaHOBUTH HEOOXOAMMBII Mana3oH u3MepeHuii kHonkamu “ P, “ < ', 1160 BKIIOUHUTH
peXUM aBTOMAaTHYECKOTo BbIOOpa nuama3oHa kHomkou “ABII” (pexum ABII ¢yHKIIMOHUpYET
TobKO A1 auamna3onos 200 MB; 2; 20; 200; 1000 B).

[TonkounTh 00BEKT U3MEPEHUS B COOTBETCTBHH C PUCYHKOM 5 TIpU U3MEPEHUU HANPSIKECHUS
IMOCTOSSHHOTO TOoKa Ha auana3oHax 200 mB; 2; 20; 200; 1000 B.

[Ipu n3mMepeHnn HanpsHKEHUs MOCTOAHHOTO Toka 10 6 kB Ha nuama3zone usmepenus 20 kB B
KOMILIEKTE CO HIYIOM BbICOKOBOJBTHBIM 80K-6 dupmer Fluke moakmounts 00beKT H3MEpEHHUs B
COOTBETCTBUU C PUCYHKOM O.

[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHU C pUCYHKOM 14,

Pucynok 14 - M306paxenue nadopmanuu Ha Tadno Ha AuanazoHe naMepenus 20 kB

Hanmues B mepBoii ctpoke Tadno “CO LWYINOM 80K-6" HamoMuHaeT mnoib30BaTeIO O

HEOOXOUMOCTH TOJAKIIIOUEHHUsI B 3TOM pexkume K rHe3gam “0”; “U,R” mryma BBICOKOBOIBTHOTO
80K-6 dupmer Fluke.

VIIAN.411182.044 PO 27



3.2.2 H3mepenue cpeonezo Keaopamuuecko2o 3HaA4eHus HAnNPANCEHU NEPEMEHHO20 MOKaA

Jlis ycTaHOBIIEHUSI peXMMa U3MEPEHHs CPEeIHEro KBaJApaTUYECKOro 3HAYEHMs] HAIpPSDKEHUs
MePEMEHHOTO TOKa Ha)XaTh Ha KHOMKY “U~".

[Tpu 3TOM Ha Tab0 0TOOpa3UTCs MHGOPMAIIHS B COOTBETCTBHH C PUCYHKOM 15.

Pucynox 15 - M3oOpaxenue wuHpopManmuu Ha TablIO B PEKHUME H3MEPECHHS CPEIHETO
KBaJ[paTUYECKOT0 3HAUEHUS HAIPSKEHUS IEPEMEHHOr0 TOKa Ha nuanazone uamepenus 700 B

YcraHOBUTH HEOOXOAMMBINA THAa30H U3MEPEHHUI KHOTIKAaMU “p7 “o 7, 60 BKIIOYUTH
peXUM aBTOMAaTHYECKOTo BBIOOpa nuama3oHa kHomkou “ABII” (pexum ABII ¢yHKIIMOHUpYET
TobKo i auana3onos 200 MB; 2; 20; 200; 700 B).

[TonkiounTh OOBEKT U3MEPEHHUSI B COOTBETCTBHM C PUCYHKOM 5 MpPHU U3MEPEHHH CPETHETO
KBaJpaTUUYECKOT0 3HAYEHUS HANPSIKEHUs MEpeMEHHOro Toka Ha auanazoHax 200 mB; 2; 20; 200;
700 B.

[Tpu m3MepeHun cpelHero KBaapaTUYECKOTo 3HAUEHUS HAINpPSKEHHs] MEPEeMEHHOI0 TOKa J10
3 kB Ha nmanazone m3Mepenus 20 kB B KOMIUIEKTE CO HIyNOM BBICOKOBOJIBTHBIM S80K-6 ¢dhupmbr
Fluke monkmrounTh 00BEKT U3MEPEHHUSI B COOTBETCTBHU C PUCYHKOM 16.

[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHH C PUCYHKOM 16.

Pucynok 16 - M3oOpaxenue wuHbopManuu Ha TalblO B PEXKUME H3MEPEHUS CPETHETO
KBaJ[PaTHUECKOT0 3HAYCHUS HANPSHKEHUS IEPEMEHHOT0 TOKa Ha Auana3zoHe nuaMmepenus 20 kB

Hanmuce B mepBoit crpoke tabmo “‘CO LWYMNOM 80K-6" nHamoMuHaeT MOIB30BATENO O
HEOOXOAMMOCTH TOJKIIIOYEHHS B 3TOM pexume K rHezmam “07; “U,R” mryma BBICOKOBOJBTHOTO
80K-6 dpupmsr Fluke.

[Tpy WM3MEpEeHUH CpPETHEr0 KBaAPAaTHYCCKOTO 3HAUCHUS HANpPSHKECHUS TEPEMEHHOrO TOKa
PeKHM KOPPEKIIMH HYJIS He npeaycMorpeH. OJHAKO B 3TOM Cllydae OTCYTCTBHE HYJIEBBIX
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MOKa3aHUW BOJIBTMETpPA IMPU COEAMHEHHOM HAKOPOTKO BXOJ€ HE SBISETCA IOKa3zaTeleM
HEUCIPABHOCTH, €CIIM 3TU MOKa3aHMs HE MPEBBIIAIOT CIEAYIOIUX 3HAYCHUN MPU UHAUKAIMH 5,5
NECSITUUHBIX pa3psijia Ha AMara3oHaX U3MEPEeHUN ¢ KOHEUHBIMU 3HAUCHUSMU:

- 200 MB 200 enuHUI MITAIIETO pa3psaa;

-2;20;200; 700 B 150 equuann Maaamiero paspsaa.

[Ipu wu3MepeHuu CpeaHEero KBagpaTUYECKOro 3HAUEHUs HaNpsKEHUS HECHMHYCOUIAIbHOMN
(bopMBI clieyeT OTMETUTD, YTO BOJIBTMETP UMEET KOHEUHBIH TUHAMUYECKUHN TUana3oH, KOHEUHYIO
MI0JIOCY MPOITyCKaHMsl, KOHEYHYI0 CKOPOCTh HApacTaHMsI BBIXOJHOTO HAIpPSDKEHUS OIEpallMOHHBIX
ycunuTenel, mpeodpazoBaTeisi CPeIHEro KBaJApaTHUYECKOro 3HAYEHHS HANpsHKEHHUS MepeMEHHOTrOo
TOKa B IOCTOSIHHOE, MO3TOMY, B 3aBHUCHMOCTH OT XapakTepa aMIUTUTYJHO-4aCTOTHOTO CIEKTpa
H3MEPSIEMOT0 HaNpsHKEHHS, BEMMUUHBI Kodduimenta ammutyasl Ka npu ogaom u tom ke CK3
MOKAa3aHUS MOXKET CHJIBHO OTJINYATHCA.

JlononHuTenpHas MOTPEIIHOCTh BOJBTMETPA HE mpeBblmaer +1,5 %, ecaum BBINOJHSAIOTCS
cienyrone TpeOoBaHUsI K CUTHATY:

- JUIMTEIBHOCTH (ppoHTa (cpe3a) Ta) > S50 He;

- CKOpOCTb HapacTaHUs [I0JDKHA ObITh MEHBIIE CIEAYIOIIMX 3HAue€HUN Ha JHana3oHax

M3MEPEHHUII:
1) 200 B 0,25 B/mkc;
2)2B 8 B/mkc;
3) 20; 200; 700 B 80 B/mkc;

- ko3 dunment ammmmtyas Ka < 5.
[TocnenoBaTenbHOCTh OMEpalMii MPU HM3MEPEHUU CPETHEro KBaJpaTUYECKOro 3HAYEHUS
HaANPSDKEHUS IEPEMEHHOT0 TOKA HECUHYCOUIaIbHOU (DOPMBI clieayroniasi:
- ONpEeNeIuTh MO OCIMLIOrpady UIUTEILHOCTh UMITYJIBLCOB, MIEPUOJI, CKOPOCTh HapacTaHUS,
aMIUIUTYly CUTHAJIA;
- YCTaHOBUTH Ha BOJIBTMETPE [HAala30OH HW3MEpPEHHUs, KOHEYHOE 3HaueHHEe KOTOpPOro
YIIOBJIETBOPSIET YCIOBUIO:
Uk > Um/5, 1)
rae Uk - KoHeuHOe 3HaYeHue Juarna3oHa u3Mepenus, B;
Um - aMmiuTya nepeMeHHOM COCTaBIIAIONICH, n3MepeHHas o ocuuuiorpady, B;
- onpenenuth o BosbTMeTpy CK3 HanpsikeHus;
- ONPEACIUTh NMPUOIMKEHHO KOA(PPHUIIUEHT aMILTUTYIBI U3 BBIPAKCHHUS:
Ka > Um/Ucks, 2)
rae Ucks - mokazaHust BOJbTMETpa, B;
- CPaBHUTH MOJTYUYECHHBIE PE3yJIbTaThl C JOMYCTUMBIMHU TPEOOBAaHUSMU K CUTHAITTY.

3.2.3 H3mepenue cunvt nOCMOAHHO20 MOKA
Jlnst ycTaHOBJICHUS PeKUMa U3MEPEHUS CHJTBI IOCTOSTHHOTO TOKA HaXKaTh Ha KHOMKY “1="".
[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBUU C pUCYHKOM 17.

Pucynox 17 - W3o00paxkenue wHbOpManMud Ha Tal0JIO0 B PEKUME H3MEPEHUS CHIIBI
MOCTOSIHHOTO TOKA Ha IMana3oHe U3MepeHus 2 A
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VCTaHOBUTH HEOOXOMMBIH JUAaNa3oH U3MepeHuii kHonkaMu “ P, “<” , 1160 BKIIOUHUTH
peXUM aBTOMAaTHYECKOTo BBIOOpa nuama3oHa kHomkou “ABII” (pexum ABII ¢yHKIIMoHUpYET
TONBKO 71 Auana3oHoB 200 MxA; 2; 20; 200 MA; 2 A.

[ToakmounTh OOBEKT M3MEPEHUS] B COOTBETCTBUU C PHCYHKOM &8 MpPU H3MEPEHWUU CHIIBI
MMOCTOSSHHOTO TOoKa Ha auana3oHax 200 MxA; 2; 20; 200 MA; 2 A.

[Ipy wm3MepeHUHM CHUJIBI TOCTOSHHOTO TOKa Ha pauamazoHe 20 A TOAKIIOYHTH OOBEKT
M3MEPEHHS B COOTBETCTBUH C PUCYHKOM 9.

3.2.4 H3mepenue cpeonezo K8adpamuyecko2o 3HA4eHUs CUibl NEPEMEHHO020 MOKA

Jlis  ycTaHOBIEHUS pPEXMMa HW3MEPEHUS CpPEIHEro KBaJpaTHUYEeCKOro 3HAUYEHUs CHJIbI
MePEMEHHOTO TOKA Ha)KaTh Ha KHOMIKY ‘I~

[Tpu 3TOM Ha Tab0 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHU C pUCYHKOM 18.

Pucynok 18 - HM3oOpaxenue wmHpopManuu Ha TalblIO B PEXKUME H3MEPEHUS CPETHETO
KBaJPaTHYECKOr0 3HAYCHUS CHIIbI IEPEMEHHOT0 TOKA Ha Uara3oHe u3MepeHus 2 A

VCTaHOBUTH HEOOXOMMMBIH JHMANa3oH M3MEPeHul KHonkamu “ P>, “<”, 1ub0 BKIIOYHUTH
PEKUM aBTOMATHYECKOTO BBIOOpa auana3zoHa kHomkod “ABII” (pexum “ABII” ¢yHKUHOHHpYET
TOoJbKO i nuana3oHoB 200 MkA; 2; 20; 200 MA; 2 A).

[MonkmounTh 0OBEKT U3MEPEHUS B COOTBETCTBUHM C PUCYHKOM 8 MPU U3MEPEHHUU CPETHETO
KBaJPaTUYECKOr0 3HAUEHUS CHJIbI IEPEMEHHOTO ToKa Ha Auana3zoHax 200 MxA; 2; 20; 200 MA; 2 A.

[Ipu n3mepeHun cpeaHero KBaJpaTUUECKOro 3HaYEHMsI CUIIbl lepeMeHHoro Toka 10 20 A Ha
nuarnaszoHe u3mepenus 20 A MoAKIIOYUTh 00BEKT U3MEPEHUS B COOTBETCTBUH C PUCYHKOM 9.

3.2.5 H3mepenue conpomueieHus nOCMOAHHOMY MOKY RO 08YXHPOGOOHOI cXeme

Jisi ycTaHOBIIGHHUSI peKUMa H3MEPEHHUs CONMPOTHUBICHHS MOCTOSHHOMY TOKY HaXaTb Ha
kHonky “R”.
[Tpu 5TOM Ha Taba0 oTOOpasuTCa HHGOPMALIKS B COOTBETCTBUH C PUCYHKOM 19.

Pucynok 19 - N3o0paxkenne nadopManuu Ha TabJI0 B PEKUME MU3MEPEHHS CONPOTHUBIICHHS
MOCTOSTHHOMY TOKY TIO AIBYXITPOBOJIHOM CXeMe Ha JranazoHe u3Mmepenus 2 MOwm
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YcraHOBUTh HEOOXOAMMBINA JTUAMAa30H U3MEPEHUM KHOMKAMHU “Pp 7 < ., MO0 BKJIIOYHTH
pPEeXUM aBTOMaTHYECKOTO BhIOOpa Aramna3zoHa kHonkoi “ABIT”.

[ToakII0YNTE OOBEKT U3MEPEHUSI B PEKUME U3MEPEHHUS COMPOTUBIICHUS IMOCTOSSHHOMY TOKY
M0 ABYXMPOBOJIHOM CXEME B COOTBETCTBUHU C PUCYHKOM MPIPS

Crnenyer oOpaTuTh BHUMaHHUE Ha TO, YTO MIPH U3MEPEHHUH COMPOTUBIICHUS IMMOCTOSSHHOMY TOKY
M0 JIBYXMPOBOJIHOM CXe€Me K COMPOTUBIICHUIO U3MEPSEMOTO 00BEKTa J0OABISIETCS COMPOTUBIICHHE
W3MEPUTEIIbHBIX Kalenei, 4TO MPUBOJUT K JOTMOJHUTEIbHON morpemHocTd. OCOOEHHO 3TO
3aMETHO Ha Miaamux npeaenax usmepenus 200 Om u 2 kOwm.

Jlns KOMITeHCAallMM COMPOTHUBJICHUS HM3MEPUTENBHBIX Kabeleld MOXHO BOCIOJIb30BaThCS

kHonkoi “HYJIb”. BkitodueHne pexxuMa KOMIICHCAIIMM TIOJITBEPXKIAACTCS MHAMKAIMEH Ha TabJo
Haamucu “HYJIb”.

3.2.6 H3mepenue memnepamypol

JIst ycTaHOBJICHUS PeKUMa U3MEPEHUs TeMITepaTyphl HakaTh Ha kHonky “TEMIT”.
[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBUU C puCyHKOM 20.

Pucynoxk 20 - M3o6paxenne nHpopmaluy Ha TabJI0 B pexKUMe U3MEPEHUs TeMIIepaTyphbl.

3nayenne Wioo M JMANa3oH M3MEpSEMBIX TEeMIIepaTyp YKa3bIBAIOTCS B IAcHopTe
KOHKPETHOTO TepMOIIpeoOpa3oBaTes.
W00 = Rioo/ Ro, 3)
RO - comporuBnenue repmonpeodpaszoBatens npu remmeparype 0 °C, Om;
R1o0o0 - compoTtuBienue repmonpeodpaszoBatens npu remmneparype 100 °C, Om.

[onkmounts OOBEKT H3MEpEHHs] B pPEKHUME H3MEPEHHUS TEMIIEpaTypbl IO CXeMe B
COOTBETCTBUU C PUCYHKOM 3.

W3mepenune  teMmmepaTypbl ~— NpPOM3BOAMTCA  IIyT€M  M3MEPEHHUS  CONPOTHUBIICHUS
TepMoIpeoOpazoBaTeeii CONMPOTHBJAEHUSI 10 YETHIPEXIPOBOJHONW CXeMe U IpeoOpa3oBaHUU
pe3ynbTaTa WX HU3MEPEHHs B UHCIEeHHOe 3HadeHue temmneparypbl cormacio HCX TC mo
I'OCT 6651.

Knonkamu “ P>, “<« 7 BpIOpaTh HEOOXOMMMBIHA THI TepMOIpPEOOpa3OBaTeNs U HAKAThH
kHonky “BBO/I”.

Ha ta6510 BonbT™MeTpa MOSBUTCS 3HAYCHHE TEMIIEPATYPhl, U3MEPEHHOH BOJIBTMETPOM.

[Ipenenbr gomyckaeMol OCHOBHOHM IMOTPEITHOCTH WM3MEPEHHS W MPeoOpa3oBaHUs 3HAYCHHS
conpotusiieHuss TC B UKCIEHHOE 3HaYEHUE TEMIIEPATyphbl HE IPEBBILIACT 3HAUEHUN, TPUBEIEHHBIX
B TaOnuie 1.6.
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Tabauua 1.6

Tun TC 0O603naueane HCX Jwnamnazon Jwnamnazon IIpenensl gorryckaeMoit
o ITpomsbiiieHHOE COTIPOTHUBJICHUH, | IpeoOpa30BaHMUs | OCHOBHOM IMOTPEITHOCTH,
TI'OCT 6651 | (MexayHapogHOE) W Om TC, °C °C
TCIT 10011 (Pt100) Wigo = 60,26 — 175,86 -100 — + 200
1,3850
Wigo = 59,64 - 177,04 -100 — + 200 0.6
1,3910
TCM 100M (Cul00) | Wi = 78,7-185,2 -50 -+ 200
1,4260
Wigo = 78,46 — 185,60 -50 — + 200
1,4280
TCH 100H (Ni100) Wigo = 69,45 - 223,21 -60 — + 180
1,6170

3.2.7 Hcnoav3oeanue cepeucHuvix YyHKyuil

3.2.7.1 BonbTMETp CONEPKUT CIEIYIOUINE CEPBUCHBIC (DYHKIIUU:
- rectupoBanue P-N mepexo10B MoiIynpoBOAHUKOBBIX 3JIEMEHTOB;
- IPO3BOHKA JIEKTPUUECKUX IIeTIel Ha KOPOTKOE 3aMbIKaHUE.
Hcnons3oBanue ¢pyHKuu TectupoBanus P-N nepexo1oB mosynpoBOIHUKOBBIX 3JIEMEHTOB

J11s1 MCTIONTb30BaHUs TaHHOW (PYHKIIMU HAXKAaTh HA KHOIIKY —« »
[Tpu 3TOM Ha Tab10 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHU C pUCYHKOM 21.

Pucynok 21 - U3o06paxenue nadopmaruu Ha Tabio B pexxume tectupoBanus P-N nepexonos
HOJYIPOBOJHUKOBBIX HJIEMEHTOB

Kuonkamu “ P>, “<« " BoIOpaTh HEOOXOAUMOE 3HAYEHHE HAMPSKEHHS, HEOOXOAUMOE IIPH
tectupoBanuu 5 V win 10 V u Haxats kHOnKy “BBO/L”.

[MoaxmrounTh 00BEKT U3MEPEHUS TI0 CXEME B COOTBETCTBUU C PUCYHKOM 5.

Ha Tabmo BompTMETpa MOSBUTCS 3HAYCHHUE HAMPSHKEHHUS HA TECTUPYEMOM JJIEMEHTE (Inoje,
CTaOUITUTPOHE, TpaH3ucTOope...). [lpm oOpaTHOM BKIIOYEHHWU TECTUPYEMOTO JJIEMEHTa
unanmupyercs coodmenue “IIEPET'PY3KA™.

TecTupoBaHHe JIEMEHTOB MPOUCXOAMT IIPU TOKE paBHOM 1 MA.
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3.2.7.2 Vicnonb3oBanue (QYHKIIMA  TMPO3BOHKH DJEKTPUUECKHX IeNMeld Ha KOPOTKOE
3aMBIKaHHE

J1n1st McTIoNTb30BaHus TaHHOW (DYHKIIMU HAXKaTh MMOBTOPHO HA KHOMKY « »
[Tpu 3TOM Ha Tab0 0TOOpa3uTCs MHGOPMAIIHS B COOTBETCTBHU C PUCYHKOM 22.

Pucynok 22 - M3o0paxenue nHbpopManuyu Ha TabIO B PEXKUME MPO3BOHKU IMEKTPHUUECKUX
1ernel Ha KOPOTKOE 3aMbIKaHHe

[MonkmounTh 00BEKT U3MEPEHUS IO CXEME B COOTBETCTBUU C PUCYHKOM 5.

Ha tabno BoabTMETpa MOSBUTCS 3HAUEHUE COIPOTHUBIICHUS HA TECTUPYEMOH 3JIEKTPUYECKOM
nenu. Ilpu BenuuuMHE CONPOTHBIEHHS TECTUpPYEeMOM »iekTpuueckoil nenu meHee 100 Owm
BKJIIOYAETCSl  3BYKOBOE  CONpOBOXAeHHE. [Ipy  BenMUMHE CONPOTHBICHHUS  TECTHPYEeMOU
anexTpuyeckoit renu 6osee 2 kOM unaunupyercs coodmenue “IIEPEI'PY3KA”.
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3.3 IlporpamMupoBanue pe;kMMOB padoThl BobTMeTpa B OCHOBHOM MeHI0

3.3.1 Pexxum MeHI0 CIIYXUT JJIsl paCIIMPEHUS] BO3MOKHOCTEH YIPaBICHUS BOJIbTMETPOM.
[Tocne naxxatus kHonku “MEHIO” Ha Tabn0 oToOpa)kaeTcsi MeHI0, H300paKeHHOE Ha pUCYHKE 23.

MEHIO

— ABTOKAJIMBPOBKA ——
——  OJIHOKPATHAJ

— TIEPMOJNY

—— KOPPEKIIMA HYJISL  —
—— BKIJI

— BBbIKJI

[TIPOT'PAMMBI
CPEJIHEE

OKCTPEMYM
CJIOXEHUE
YMHOXEHUE
JEJIEHHE
—— TECTBl —

—— TECT USB IIOPTA
—— WU3MEPEHUE Uon
—  MU3MEPEHUE Uo

- PEXUM TIIJ

——  SPKOCTb

— 3BVK

L KAJIMBPOBKA

PucyHok 23 — OCHOBHOE MEHIO BOJIbTMETpA.
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B cooTBeTcTBHM C pUCYHKOM 23 pEKUMbI MEHIO UMEIOT CJIEIYIOIIEEe HAa3HAUCHUE:

3.3.2 Pexum “ABOKAJIMBPOBKA™

Pexum “ABOKAJIMBPOBKA” 1o03BOJIIE€T TPOBECTH aBTOKATHMOPOBKY H3MEPUTEIHHOTO
TpaKTa BOJBTMETPA IO BHYTPEHHUM 00PAa3I[0BBIM MepaM

[Ipu BeIOOpe pexuma “ABOKAJIMBPOBKA OJHOKPATHASA”  aBTOKammOpoBKa
MIPOBOJIUTCS OAWH pa3 B MoMeHT BbiObopa pexxnma “ABOKAJIMBPOBKA OJHOKPATHASA™.

[Ipu BeOOpe pexuma “ABOKAJIMBPOBKA INEPUOJIUYECKAS” aBrokamnOpoBka
MPOBOAMUTCS MEPUOJUUECKH C HHTEPBAJIOM | 4.

Jns BXoma B maHHBIN pexxuM Haxath kHOmKy “MEHIO”, B OoTKpBIBIIEMCS MEHIO BHIOpATh
omuuio  “ABOKAJIMBPOBKA OJHOKPATHASA” WIH “ABOKAJ/INBPOBKA
MNEPUOIUYECKAS” u Haxats kHOnKy “BBO/L”.

3.3.3 Pexxum “KOPPEKLIUSA HYJIA”

Pexxum “KOPPEKIUSA HYJISA” cinyXuT 1isi yCTpaHEHHs MOTPEITHOCTH H3MEPUTEIHHOTO
TpakTa BOJIbTMETpa 3a CYET KOMIICHCAIlMU HaIpPsDKEHUS OMIMOKH, M3MEPSIeMOro IMpH HYJIEBOM
cur"azie Ha Bxoae ALIIL.

[Ipu BeiOOpe pexmma  “KOPPEKHUSA HYJISA BKJI” xoppekiusi HyJIs TPOBOAUTCS
MEPUOJUYECKHU C UHTEpBAJIOM 15 C.

[Tpu Be1OOpE pexxuma “KOPPEKIUSA HYJISI BBIKJI” koppekiiust Hyisl HE POBOIUTCS.

Jns BXoma B maHHBIN pexuM Haxath kHOmKy “MEHIO”, B OoTKpBIBIIEMCS MEHIO BHIOpATh
omuuio “KOPPEKIUSA HYJISA BKJ” unu “KOPPEKHOUSA HYJISA BBIKJI” u Haxath
kHoTKy “BBOJL”.

3.3.4 B pexume INPOI'PAMMDBbI BoibTMETp MO3BOJISET MPOU3BOJIUTH MATEMATUUYECKYIO
00pabOTKH Pe3yJbTaTOB U3MEPEHHUS TI0 CIAEAYIOIIUM IMPOTPAMMaM:
- CPEJHEE (onpeneneHue cpeHero 3HAYCHHS N TEKYITUX H3MEPEHUN );
- OKCTPEMYM (ompeneneHue OSKCTPEMAIbHBIX 3HAYCHWH - MHUHUMAJIBHOTO H
MaKCHMaJIbHOTO 3HAUEHUH 32 BpeMsl U3MEpPEHUs);
- CJIOKEHHUE (cnoxxeHue pe3yabTaTOB U3MEPEHUsI ¢ KOdPPUIIMEHTOM);
- YMHOKEHME (yMHOXEHUE pe3yabTaTOB U3MEPECHUsI Ha K0P UIIHEHT);
- AEJIEHME (BbruucieHre OTHOIICHUSI pe3yIbTaTOB U3MEpEHUs U Kod(ppuiinenTta);
[Togpo6HOE ommcanwe pabOThl BOJBTMETPA B PEXKUME MaTEMaTHYECKOH 00pabOTKH
npuBoAUTCS B myHKTax 3.3.4.1 - 3.3.4.3.

3.3.4.1 Onpeoenenue cpedHe2o 3Ha4eHUsi N MEKYUUX USMEPEHULL

[MoxcoennHUTH 0OBEKT U3MEPEHUS K BOJIBTMETPY U MOJATh HAa BXOJl U3MEPSEMbII CUTHAIL.

Jns Bxona B JaHHBIA pexxuM Haxatb KHONKYy “MEHIO”, B OTKpBIBIIEMCS MEHIO BBHIOpATh
onuuio “TIPOITPAMMBI” u naxats kHonky “BBOJ”. [lanee BeiOpats pyskiuio “CPEJHEE" u
HaxaTb KHONKY “BBOJL”.

Ha Tabno mosiBUTCS paHee BBeICHHAs KOHCTAHTA, a MPU €€ OTCYTCTBHUH - B KaXKIOM pas3psizie
Ooynyt nymu. [Ipu momomu kHomok “0..9” ycraHoBuTh KoHcTaHTy N. OHa MOXXET NMPUHUMATH
sgaueHus ot 1 no 100.

Haxxmute nmocnenoBarensHo kHOTIKY “BBO/L”, 3arem Heckonbko pa3 kHonky “MEHIO”, no
BbIXxoj1a u3 pexuma “MEHIO”, 3atem kHoniky “BbIY”.

Ha Tabno mosBUTCS pe3ynbTar ycpenHeHus mo N u3mepenusiM, rae N - BBeJeHHasi KOHCTAHTA.

Beixon w3 mporpamMmbl CpeTHETO 3HAYEHHUS N TEKYIIUX W3MEPEHUN OCYIIECTBISCTCS TpU
HaxxaTuu kHonku “BbIX”.
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3.3.4.2 Onpeoenenue 3KkcmpemanbHbIX 3HAYEHUL

[MoncoeqMHUTH K BOIBTMETPY OOBEKT U3MEPEHUS U MOJIaTh Ha BXOJ U3MEPSIeMbI CUTHAI.

s Bxona B JaHHBIA pexxuM Haxarh KHONKY “MEHIO”, B OTKpBIBIIEMCS MEHIO BBHIOpATh
onuuto  “IIPOI'PAMMBI” u wHaxare kHonky “BBOJA”. [lanee BbeIOpaTh (QYHKIHUIO
“IKCTPEMYM” u naxxats kHonky “BBO/I”.

C momompio kHOMOK “P>”, “ ” MOXKHO MEHATH 3HAUCHHE SKCTPEMYMa - MAKCHMYyM/
MUHUMYM.

Haxxmute nocnenoBarensHo kHonky “BBOJ”, 3arem Heckonbko pa3 knonky “MEHIO”, no
BbIxoza u3 pexuma “MEHIO”, 3atem kHonky “BbIY”.

Ha Ta6no Oyner mHIUIMPOBATHCS PE3YNIbTAT BHITOTHEHUS MTPOrPAMMBI - MAaKCUMAJIbHOE JTH00
MUHUMAaJIbHOE 3HaYEHHE U3MEPSEMOI BEINYNHBI.

Brixox u3 mporpamMmsl 3KCTPEMAIbHBIX 3HAYCHUN OCYILECTBISECTCA IIPU HAXKaTUU KHOIIKU
“BbIY”.

3.3.4.3 Mamemamuueckas obpabomka — cmeujeHue, YyMHONCeHUe, OelleHue Ha KOHCMAaHmy,
npoYyeHmHoe OMKIOHeHUe OM KOHCIMAHMbL

JlaHHas mporpaMma peanu3yeT Cleaylolue MaTeMaTndeckue QyHKINu:

- CMEILEHUE - peanuzyer ¢pynkuuio Y = X - C;

- YMHOXEHHMUE - peanuzyer ¢pynkuuo Y = X o M;

- JIEJIEHUE - peanmuzyet pynkuuto Y = X/K;

- OTKJIOHEHHUE, % - peanmuzyet ¢pynkuuto Y = [(X - D) e 100 /D].

Bo Bcex gpopmynax X - pesynbrat usmepenus, C, M, K, D - KoHCTaHTBHI.

Jns Bxona B JaHHBIA pexxuM Haxath KHONKY “MEHIO”, B OTKpBIBIIEMCS MEHIO BBHIOpATh
ornuuio “ITIPOCPAMMBI” u naxates kHomky “BBOJ”. Ianee BoiOparh Qynkimio “MATEM.
OBPABOTKA” u naxxate kHONKY “BBO/1” 1 B OTKpBIBIIEMCS MEHIO:

> CMEUIEHUE

YMHOXEHUE
JNEJIEHUE
OTKJIOHEHHMUE, %

[Tocne BbIOOpa HEOOXOOMMON MareMaTW4yecKod (YHKIMM HaxuMmaoT KHomky “BBOJL”.
[Mosnsiercst coobmmenne “XXXXXX”, rme X - mbo 0, mubo paHee BBeneHHOEe 3HaueHue. C
nomowpio kHOmok “+-7, “0..9”, “P>7« @ " yeopxomumo BBecTH KOHCTaHTYy M HaXaThb
nocienosarenbHo kHonku “BBOJA”, “MEHIO”, “BbIY”. Pe3ynbrar Oyaer oOpabarbiBaTbes MO
BBEJICHHOU IIpOrpaMMe.

Brixon u3 nporpamMmbl MaTeMaTHUECKOW 00paOOTKH OCYIIECTBISETCS MPH HAXATUU KHOIIKH
“BbIY”.

C nomompto onuuu “TII” MOXHO BKIHOYUTH WM BbIKIIOYNATH pexuMm “TOJIBKO
ITEPEJJAYA”. B pexume “TOJIBKO ITEPEJJIAYA” oT BOJIbTMETpAa B KOMIIBIOTEP HEMPEPHIBHO
MepPeIar0TCs PE3yIbTaThl K3MEPEHUN ¢ OJJTHOBPEMEHHBIM OTOOpakeHHUEM Ha TabJ1o.
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3.4 Paboma eonommempa 6 cocmaege agmomMamu3upoSaHHbvIX cucmem uepe3 unmepdgpeiic
muna USB

3.4.1 ]Ins paGoThl BOJIBTMETpA B CHUCTEME uepe3 uHTepdelc HeoOXOAMMO MOAKIIOYUTH
kabens USB (n-n), tunm A-B x pasbemy ’%’, PaCIOJIOKEHHOMY Ha 3aJHCH TaHEeNIW BOJIBTMETPA,
MpeBapUTENbHO YOS IUBUINCH, YTO BOJIBTMETP BBHIKJIFOUEH.

Buumanue!

B BombTMeTpe wucmosb3yercs YCTpoWcTBO TmpeoOpasyiomiee uHTepdeiic RS232 B USB
uHTepdelic. B cBa3m ¢ 3TUM 111 HOpMalbHOWM paboOThI BoJIbTMETpa depe3 uHTepdeiic USB
HEOOXOJUMO JOTOJHUTENBbHO YCTAHOBUTh Ha KOMIIBIOTEp JApailBep BHUPTYaJbHOTO IOPTA,
npunaraembrii B 3UII k BomeT™MeTpy. JlpaliBep HaXOAUTCS HA TUCKE C MPOrPaMMHBIM 00ECTICUCHHEM
«Beran.

BoasT™MeTp oGecriednBaeT Cienyroniue peKuMbl paboThI:

- IPUEM NPOTPAMMHBIX JTAHHBIX;

- BbIJlaya pe3yJbTaToOB U3MEPEHHUI;

- BBIJa4a COOOIIEHN:

BonbT™MeTp NOCTOSIHHO HaXOAUTCS B pEKUME MTpHUeMa MPOTrPAMMHBIX JaHHBIX.

[Tpu 3agaHuM BOJBTMETPY PEXKHMMA BbIAAUM pe3yjbTaTa U3MEpeHUs, Ha MH(POPMAIHOHHOM
TabJ10 BOJIBTMETpa HHAUIUPYETCs: cuMBoa “TIPJ1”.

CooOuieHnsi 0 COCTOSIHUM BOJIBTMETpPA BBIJAIOTCS BOJBTMETPOM HE3aBHUCHMO OT TOTO,
BKJIIOUEH WJIM BBIKJIIOYEH PEXXUM BBIIAYU PE3yJIbTaTa U3MEPEHHUSL.

3.4.2 Bxoouvie (npunumaemeole) oanHvle

Bonbr™merp, nmpuHuMas yepe3 uHTEpdenc CTpOKy MpOrpaMMHBIX JaHHBIX, KOTOpas COCTOUT
u3 cuMBosioB B Kkonmax KOW-7, 3amonuser mmu cBoit Oydep. Ilpu momyueHHH BOIBTMETPOM
cumBoia koHna crpoku (IIC) on mocnenoBarenbHO oOpaboTaer Oydep M BKIIOUMT 33JaHHBINA
PEXUM.

Ecnu npu 00paboTke BOIBTMETPOM CTPOKHU MPOTPAMMHBIX JAHHBIX OyZET BCTpEueH CUMBOJI,
KOTOPBIIl HE SIBJIETCS CUMBOJIOM MPOTPAMMHUPOBAHMS, BOJBTMETP CHOPMHUpPYET cooOIlieHue 00
omnoKe, MPEeKpaTuT OOpabOTKy CTPOKHM M OYUCTUT CBOM Oydep (mpu 3TOM HE TrapaHTHUpYeTCs
UCTIOJIHEHUE BCEX KOMaH/I ke 00paboTaHHOM YacTH CTPOKH).

3.4.3 CuMBOJIBI NPOTPAMMHMPOBaHUS BOJIBTMETPA.
I[Ipu  mporpaMMupoBaHMHM  BOJBTMETpPA  HUCIOJB3YIOTCS  CIEAYIOIIME  CHMBOJIBI
IPOTPaMMHUPOBAHUS:
- pynkyua usmepenus:
1) U-  o¢yuknus U=,
2) V- ¢yskuus U~
3) | - dysakmus I=;
4) J -  dynkus I~
5 R- ¢yskuus R;
6) T - ¢yHKIMS U3MEPEHHS TEMIIEPaTyphl;

- OUANAa3on usmepenus:
1) 0 - 200mV; 200 pA; 200 Q;
2) 1 - 2V;2mA;2kQ;
3) 2 - 20V;20mA; 20 kQ;
4) 3 - 200V;200mA; 200 kQ;
5 4 - 1000V; 2 A;2MQ;
6) 5 - 20kV; 20 A;20 MQ;
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- PeAHCUM 3anycKa:
1) GO - 3amyck MepUOIHUECKHUN;
2) G1 - 3amycK pa3oBblif;

- punomp:
1) WO - hpuabTp BBIKITIOYEH;
2) W1 — puiasTp BKIIOYEH;

- pesxtcum evloauu pe3yipmama:
1) BO - pesxum BbITauM pe3ysabTaTa BBIKIIOUEH;
2) Bl - pexxum BbIIauM pe3ysIbTaTa BKIIOYCH
3) B2 - Beimaua pexxuma pa6otsl (1 pas);

- perxcum asmoKaiudposKu:
1) KO - BBIKITIOUNTH aBTOKATHOPOBKY;
2) K1 - mpoBecTr aBTOKaTMOPOBKY (aBTOKATHOPOBKA OJTHOKpATHAs);
3) K1 — BKIIIOUHUTH MEPUOIUIECKYIO aBTOKATUOPOBKY (aBTOKATNOPOBKA aBTOMATHYECKas);

- pexcum KoppeKyuu Hyis:
1) NO — BBIKITIOYHTH KOPPEKIHIO HYJIS
2) N1 - mpoBecTH KOPPEKIHIO HY/Is (KOPPEKIUSA HYJIS OJAHOKpATHAas);
3) N2 — BKITIOYHTH TIEPHOTUIECKYIO KOPPEKITUIO HYIIS);

- BPOZPAMMUPOBAHUE OTILIMMEMPA 8 PEHCUME MAMEMAMUYECKOU 00padomKu:

nporpamma CPEJIHEE
Jl1s mporpaMMHUpOBaHMSI UCTIONB3YIOTCS cieayromue GopMaThl KOMaH/I;
dbopmat KOMaHbI:
POCO_ XXX
rane POCO- cnmenuanbHBIC CHMBOJIEL,
_ - mpobe,
XXX - 3Hauenne koHCTaHTHI OT 1 10 100, paBHOE N M3MepeHusM.

[Tpumepst ucnonbzoBanus nporpammel CPEJIHEE:

POCO_008 - BBIBOJUTCSl pE3yJbTaT, DPAaBHBIA CpPEAHEMY U3 BOCHMHU
U3MEPEHUI;
POCO_100 - BBIBOOUTCS pe3yibTaT, paBHbIM cpegHemy u3z 100
U3MEPEHUI;
- nporpamma DJKCTPEMYM:
¢dbopmat KoMaH Il 17151 HAXOKACHNS MUHUMYMa M MaKCHUMyMa!
P1CO

roe P1CO - conenaiabHbIE CUMBOJIEL.

- IPOrpaMMblI
- CIOKEHHUE (cnoxeHue pe3ylbTaToB U3MEpEHHs ¢ KOdpUIueHTom);
- YMHOKEHMUE (ymMHOXeHHE pe3y/IbTaTOB U3MEPEHUs Ha KOA(PPHUIIHEHT);
- AEJIEHUE (BbruricieHue OTHOIICHUS PE3YIbTaTOB U3MEPEHUS U KodhuireHTa):
dopmar KomaHz:
P2COYCL1ZX. XXXXX
rae P2CO - cnenmanbHbIE CHMBOJIBI,
Y — konctanTa ot 0 10 2 (Y=0 — onepanus cmenienus Ha kouctanty Cl,
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Y=1 - oneparusi yMHOKeHUs Ha KOHCTaHTY C1,
Y=2 — oneparus aenenus Ha KoHCTaHTy C1,
C1 - cnenualibHBIE CHMBOJIBI, TIOCJIE KOTOPBIX MPUBOJIUTCS MOJIIPHOCTD U 3HAYCHHE
KOHCTAaHTHI;
Z — osisipHOCTh (Z = “+” — 1151 MOJIOKUTEITLHON BETTUYMHBI,
Z = “-" — g OTpUIATEIIbHON BEJTUYUHBI;
X XXXXX — 3HaueHrne KOHCTAHTHI JJIsl ONepaIiuii CMEIEeHUs, YMHOXKEHHUS, JACICHUs, 1
MPOIIEHTHOTO OTKJIOHEHUs. [1o10’keHre TOYKN COOTBETCTBYET JIMAINIa30Hy U3MEPEHHUS.
[TprMepsI UCITOJIB30BaHMS TPOTPAMM MaTeMaTHYEeCKOH 00pabOTKu:

P2C02C1+10.5000 - pe3yabpTaT U3MEPEHHU JeINUThes Ha uncio +10.5;
P2C00C1-1.03000 - U3 pe3ysbTaTa U3MepeHus BeruuTaercs yucio 1.03;

3.4.4 Tlpu oOmeHne mHpopmanmenr depe3 HHTEp(dENHC MCIONB3YIOTCA IIECTHAIIATUPUYHBIC
kozabl cumBosioB KOU-7 TOCT 27463-87, npuBeneHHbIe B TabmuIe 8.

Tabmnuma 8
CuMBoOJI Kox KOU-7 CuMBoOJI Kox KOH-7 CuMBoOJ Kox KOH-7

IIC 0AH A 41H N 4EH
npoben 20H B 42H 0 4FH
! 21H C 43H P 50H
+ 2BH D 44H Q 51H
- 2DH E 45H R 52H
. 2EH F 46H S 53H
/ 2FH G 47H T 54H
, 3BH H 48H U 55H
0 30H | 49H V 56H
1 31H J 4AH W 57H
2 32H K 4BH X 58H
3 33H L 4CH vy 59H
4 34H M 4DH Z 5AH

5 35H

6 36H

7 37H

8 38H

9 39H

O06paboTka CTPOKM HAYMHAETCS MPH MOIYYSHHH CUMBOJIa KOHIa cTpoku “TIC”.

3.4.5 Bvixoonwle (nepedasaemoie) oannvie

3.4.5.1 Pe3ynbraT u3mMepeHus i BceX (DyHKLIUHN, BBIAAETCS B BUJIE:
+ X XXXXXIIC - anst popmara 5,5 paspsna,
rae X - mudpa ot 0 10 9.
[TosnoxeHne TOUKM COOTBETCTBYET AMANA30HY U3MEPEHUS.
2.7.3 BbIxoaHblEe JaHHBIE TPH BbIaYe peXHMa padboOThl BOJIBTMETPA HMMEIOT BHI:
XxGxAxWxSxHxMxNxQx YxIIC,
rze - X - cumBoa cootBercTByromeit pynkmuu (U, V, R, 1, J, T);
G, AW, S, H M, N, L, Q, Y — cuMBoIIbI, OIMCaHHbBIE B 2.7.2;
X - udpa, COOTBETCTBYIONIAS TAHHOMY CHMBOJTY.
3.4.5.2 BbIxoaHbl€ TaHHBIE NIPU NEPErPY3KE UMEIOT BU:
OL IIC.
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3.5 JleiicTBHSI B 3KCTPEMAJILHBIX YCJI0BHSAX

3.5.1 K oTka3y BonbTMETpa MOT'YT IPUBECTHU IIEPEUNCIECHHBIE HUKE IKCTPEMAIIBHBIE YCIIOBUS:
- T0J]aya Ha BXOJ BOJIbTMETPA HAIPSDKEHUS B TEUEHUE BpeMeHH Oosee 1 MuH:
a) cebiite 1000 no 1100 B B pesxnMe n3MepeHus HapsKEHHUs IOCTOSIHHOTO TOKa;
6) csoitre 700 10 850 B B pexnmMe n3MepeHus HarpspKeHUs IEPEeMEHHOTO TOKa,
- mojadya Ha BXOJ BOJbTMETpa HampsbkeHus cBbiie 200 B B pexume uzMepeHUs
COIIPOTHUBIICHUS TIOCTOSSHHOMY TOKY;
- paboTa BOJIBTMETPA B YCIOBHSIX, BBIXOISIIUX 32 MPEebl pa00UYNX YCIOBUH SKCILTyaTalluy;
- JKCIUTyaTalusl BOJBTMETpA IIOCIE TPAHCIOPTHUPOBAHMUA B KIUMATUYECKHX YCIOBUSX,
BBIXOJISIIMX 32 MPEIEebl MPEIeNbHbBIX YCIOBUH TPAaHCIIOPTHPOBAHUS;
- UCTIOJIb30BAHNE MPUHAJIKHOCTEH, HE BXOISAIINX B COCTaB BOJIbTMETPA, WM CaMOJICIbHBIX.
3.5.2 Ilpu3Haku aBapuiHON CUTYalUH:
- OTCYTCTBHE WJIM MCYE3HOBEHHE COOOUIeHMH Ha Tabio mpu paboTe WIM BKIIOYCHHUU
BOJIETMETPA;
OecriopsiI0YHa CMEHA CUMBOJIOB M M(p Ha TabI10;
- 3amax rapu M JpImMa.
3.5.3 JlelicTBuUs onepaTopa Npy BOZHUKHOBEHNUU aBapUMHON CUTYalUH:
- HEMEJUICHHO BBIKJIIOUYUTH BOJIBTMETP U OTCOCAMHUTH OT CETH MUTAHUS;
- HE TBITaTbCAd CaMOCTOSTENIFHO HCIPAaBUTh TMOBPEXKACHUS, a OTIPABHTHb BOJIBTMETP K
M3TOTOBUTENIO.

4 Texnuueckoe 00CTy:KMBaHHE

4.1 Ilpu sKcruTyaTay BOJIbTMETPAa HEOOXOIUMO COJIEPKAaTh €r0 B YHCTOTE, 00eperaTh ero ot
BO3/ICIICTBUS BJIary, rpsi3u, MbUIH, YIapOB U MaJCHUN.
Jlns ynanenust 3arpsi3HeHUs IPUMEHSTh MITKYIO TKaHb, CMOYEHHYIO CIUPTOM.

BHUMAHHUE!

BAIIPEHJAETCA  ITOJIb30BATHCA  JIA  YJAJIEHHA  3ATPAZHEHHH
BOJIbTMETPA PACTBOPHTEJIAMH KPACOK H OMAJIEM.

HE IPUMEHATh KH/IKHX A3PO30JIbHbIX YHCTALIHUX BEINECTB JIA
OYHUCTKH BOJIbTMETPA.

4.2 TexHuveckoe 0OCITy)KWBaHHUE, TAPAHTHUIHBIA U TMOCJIETapaHTUWHBIA PEMOHT BOJBTMETpA
OCYILIECTBJISIET U3TOTOBUTEIIb.

HzroroButenb 0OecrieunBaeT CEpBUCHOE 00CTYKUBAHUE BOJIBTMETPA.

4.3 IloBepka BOJIbTMETPA MPOBOJUTCS HE PEXKE OJHOTO pa3a B 12 Mec mo MeToiuke MoBEPKU
MPB MII. 2635-2016, ormeTka 0 moBepke 3aHOCUTCS B Tadymiy 12.1.

B ciayyae HecoOTBETCTBUS METPOJIOTMYECKHX XapaKTEPUCTHUK TEXHUUYECKUM TpeOOBaHUSAM
MPOBOJST KaJIMOPOBKY BOJIBTMETPA B COOTBETCTBUU C NMPUIIOKEHHUEM A.

5 Tekymmii peMOHT

5.1 Tekymuii peMOHT BOJIbTMETPA OCYILIECTBISIET U3TOTOBUTEIb.

5.2 TlepeueHb BO3MOXHBIX HEUCIPABHOCTEH BOJBTMETPA, KOTOPHIE MOTYT OBITH YCTPaHEHBI
caMHUM OmeparopoM, TmpuBeAeH B Tabmume S.1. [lpyrue HEUCNPaBHOCTH YCTPAHSIOTCS
U3TOTOBUTEJIEM.
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Tabmuma 5.1

Bo3Mmo:xHan
HEHCNPABHOCTD

BeposiTHasi npuynHa

Metoa ycTpaHeHus

[Ipy Ha>kaTHU KIIABUIIN
“BKJI” Het nHbopmManuu Ha
WHIUKATOPHOM TabJ10

HewcrnipaBHBI BCTaBKU TUTABKHE B
CETEBOM pa3beMe, PaCIOI0KEH-
HOM Ha 3aJHell maHeaIu

3aMEHUTH BCTaBKH IIJIABKHE

B pexume uzmepenust
MOCTOSTHHOTO UJTU
MEPEMEHHOTO TOKa
BOJILTMETP HE U3MEPSIET TOK

HewncrnipaBHa BcTaBka IijiaBKasi,
pacroyio)KeHHasi CHU3y KopIryca
MO/ KPBIIIKOW C HAAMUCHIO

“2 A”u “20 A”

3aMEHUTH BCTaBKH IIJIABKHE

[Ipu BKIIOUEHUUN
BOJIbTMETpA Ha

Cooti B pabote
MHUKpOIpoIieccopa

BEIKII0YNTE ¥ CHOBA BKIIOYUTH
BOJIBTMETP, €CJIM ITIOKAa3aHUA HE

WHIUKATOPHOM TabJ10
OecropsTIOYHBIC TTOKA3aAHUS

YIIOPSIIOYATCS, BOJIBTMETP
HEO0OXOMMO ClIaTh B PEMOHT

5.3 Tlpum mnpoBeAeHHWH pEeMOHTa HEoOXoAMMO CoOomaTh TpaBuja O€30MacHOCTH,
npeaycmotrpennble ['OCT 22261-94 u yka3zanusi mo MepaM 0€301acHOCTH, pUBeJAeHHBIE B PO Ha
BOJIbTMETP U B IKCIUTyaTallUOHHOM JOKYMEHTAIlMM Ha CPEICTBAa M3MEPEHUN U BCIOMOTaTeIbHOE
obopynoBaHue.

5.4 Tlpu MPOBEACHUU  pPEMOHTAa  HEOOXOIUMO coOro1aTh MepBI 3aIUTEI
MOJTYTIPOBOJHUKOBBIX TPHUOOPOB U MHTETPATIBHBIX MUKPOCXEM OT CTATHUECKOI'0 3JIEKTPUUECTBA.

6 Xpanenne

6.1 BonbT™MeTp 710 BBEACHHUS B HKCIUTyaTAIMIO XPAHAT Ha CKJIQJaX B YIIAaKOBKE MU3TOTOBUTENS
IIPU YCIIOBUAX OKPYKAIOLIEH CPEbl:

- TeMreparypa okpyxatoiiero Bo3ayxa ot 0 no mitoc 40 °C;

- OTHOCHUTEJbHAs BIAXXHOCTh Bo3ayxa 80 % mpu temneparype 35 °C.

B momenieHusx A XpaHeHUs BOJBTMETpa COJEp>KaHHE MBUIH, MApOB KUCIOT U HIETOYEeH,
arpecCUBHBIX Ta30B M JPYTUX BPEOHBIX NPUMECEH, BBI3BIBAIONINX KOPPO3UIO, HE JOJIKHO
IPEBBIIATH COJEPKAHNE KOPPO3MOHHO-aKTUBHBIX areHToB i atMocdeps! 1 mo I'OCT 15150-89.

7 TpancnopTupoBaHue

7.1 BonbTMeTp ynakoBKE H3TOTOBUTENS JOIMYCKaeT TPAHCIOPTUPOBAHHME B 3aKPBITHIX
TPAHCIIOPTHBIX CPEACTBAX JIFOOOTO THIA B.
[Ipy TpaHCIOPTUPOBAHHH  CaAMOJIETOM
repMETU3UPOBAHHBIX OTCEKaX.
Tprombl cynoB, Ky30Ba aBTOMOOWJIEH, HCIIOJIb3yeMble ISl MEPEeBO3KH BOJbTMETpA, HE
JOJIKHBI UMETh CIIEI0B LIEMEHTA, YIJIsl, XAMUKATOB U T.1.
7.2 KnumaTudeckue ycIOBUS TPaHCHOPTUPOBAHHUS BOJBTMETPAa HE BBIXOJAT 3a IpeEAesbl
MpellebHBIX YCIOBUHN TPAHCIOPTUPOBAHUS, & UMEHHO:
- TEMIIEpaTypa OKPY>KaIOIIEro BO3AyXa:
1) nuist BOIbTMETpA
2) nns uryna BeicokoBosibTHOrO  80K-6 dhupmer Fluke
- OTHOCHUTENbHASI BIIAXXHOCTh BO3yXa, IIpH mtoc 25 °C
- aTMoc(epHOE TaBICHHE

BOJIBTMETP  pasMCIarOT B  OTAIlJIMBACMBIX

ot munyc 30 °C no mumoc 50 °C;
ot munyc 20 °C go mtoc 50 °C;
95 % ;

ot 70,0 mo 106,7 xIla

(ot 537 no 800 MM pT. cT.).
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8 Yruanszanusa

8.1 BosbTMETp HE COIEpPKUT MaATEpPUAIOB U BEUIECTB, OMACHBIX JISI KU3HU, 3J0POBbS
JTONIed W OKPYKAIOIIEH Cpeapl IMOCiAe OKOHYAHMS Cpoka ciykObl. CrenuanbHbIX Mep IS
YTHJIM3AIIMA BOJBTMETpA HE TpeOyeTcs. YTWim3anus MPOU3BOAUTCS B TOPSJAKE, NMPUHATOM Ha
MPEANPUITHU-TIOTPEOUTENE BOJIBTMETPA.

9 I'apaHTHH U3TOTOBHUTEJIS

9.1 MsrortoBuTenb rapaHTUPYET COOTBETCTBHUE BOJBTMETPA OCHOBHBIM MapameTrpaM u
TEXHUYECKUM  XapaKTepUCTHUKaM, YCTAaHOBJIEHHBIM HacTosmuM PD, mnpu colmrogeHuu
NOTpeOUTENEM YCIIOBUI U MPaBUJI SKCIUTyaTalliy, TPAHCIIOPTUPOBAHUS U XPaHEHUSI.

["apaHTuiiHbBIA CPOK XpaHEHUS - 6 MEC C MOMEHTA U3rOTOBJICHUS.

["apaHTUHBINA CPOK SKCIUTyaTalluu - 24 MEC CO MOMEHTA BBOJA B AKCILTYaTaIHIO.

[MapaHTUiHBIA CPOK 3KCIUTyaTallUM MPOJJIEBACTCS Ha MEPUOJ OT MOJAYM peKIaMaluH 110
BBEJICHUS BOJIbTMETPA B AKCILIyaTaIMIO CHJIaMU U3TOTOBUTEISL.

Jara mpopaxku yka3pIBaeTCs B TapaHTUUHOM TalloHE. B cioydae OTCYTCTBUA OTMETKH O
pojake, CPOK FapaHTHH UCUUCIISIETCS OT JaThl U3TOTOBJIEHUS BOJIBTMETPA.

9.2 TlotpeOuTens IHIIACTCS NMpaBa HAa TAPAHTUHBIA PEMOHT B CJIICIYIOIINX CITydasx:

- IPY HAPYUICHUH LIETIOCTHOCTH IJIOMO;

- [IpU HapyLIEHUH MPaBUJI SKCIUTyaTalluu, TPAHCIIOPTUPOBAHUS U XPaHEHUS.

9.3 IN'apaHTHIfHOE U TTOCIIETapaHTUHHOE OOCTYKUBAaHHUE BOJBTMETPA OCYIIECTBIISICTCS
OpeNpUATHSIME, TIEpeueHb KOTOPHIX MPHUBEIEH B MPHUIIOKEHNH B.
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¢poBoro ynusepcajibHOro

B7-89

—____jara __ _ __ _ _ gomxHocTh, PUO, mogmueb _ _ _ _ _ _ _ _

I'apanTuiinbiid Tason Ne 1

Ha PEMOHT BOJIbTMeTpa HM(pPoBOro ynusepcajasuoro B7-89

HzroroButenn: Pb, 220113, r. Munck, yn. S. Konaca, 73
Omnertaeni 3aBog OAO “MHUITN”, Ten. (0172) 62-57-50

3aBojckoil Ne JlaTta u3rotoBieHuUs

Jata npoaaxu
[Iponasert

MOJMHUCH WM IITaMIT
[IITamn Topryroiei opranu3auu

Bnanenen u ero agpec

dbamuus, MOAMUCH
[IpnunHa HEUCIIPAaBHOCTH:

[IpuHAT Ha rapaHTHITHOE 0OCITY)KHBaHUE
PEMOHTHBIM MPEANPUATHEM:

ITeuaTs pykoBOgUTENSA
PEMOHTHOTO IIPEANPUATHS

narta HOJIIIUCH
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yHuBepcajbHoro B7-89

N3par

—____jmata__ _ _ _ _ _ _ goixHocTh, PUQ, mogumesb _ _ _ _ _ _ _

I'apanTuiinbii TamoH Ne 2
Ha PEMOHT BOJIbTMeTpa HM(pPoBOro ynusepcajasuoro B7-89

HNzroroButenn: Pb, 220113, r. Munck, yn. S. Konaca, 73
Omnertaeni 3aBog OAO “MHUITN”, Ten. (0172) 62-57-50

3aBojckoil Ne JlaTta u3rotoBieHus

JaTta nmpoaaxu
[Iponasernt

MOJMUCH WM IITaMIT
[IITamn Topryroiei opraHu3auu

Bnanenen u ero agpec

dbamuus, MOAMUCH
[IpnynHa HEUCIIPAaBHOCTH:

[IpuHAT Ha rapaHTHITHOE OOCITY>KUBaHUE
PEMOHTHBIM MPEANPUATHEM:

ITeuaTs pykoBOOUTENSA
PEMOHTHOTO IIPEANPUATHS

mara MHOJIHCH
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10 CBueTesIbCTBO 00 YIAKOBHIBAHUHU

10.1 Bombr™merp mudpoBoit yausepcanbubiii B7-89  VIIIAN.411182.044  3aBomckoi
HOMEP YIaKOBaH OAQO «MHUITN»

(HamMeHOBaHUE WIIA KOJT M3TOTOBUTETIS)

COTJIACHO TPEOOBAHUAM, MPETYCMOTPEHHBIM B JCHCTBYIOUIEH TEXHUYECKON JOKYMEHTALUU U

TY BY 100039847.139-2016.

(TOMKHOCTD) (TMYHAS TTOITIHCH ) (pacuudpoBKa MOIMTUCH)

(Tom, MecsIII, YucIio)

11 CBuaeTebCTBO 0 IPHEMKE U NOBEPKe

11.1 BoasT™merp nmdpooii yauBepcanbhslii B7-89 VIIIAN.411182.044 3aBoackoil HOMep
U3TOTOBJICH U TMPHUHAT B COOTBETCTBUU C  00SA3aTENbHBIMH  TPEeOOBAHUSIMU
TOCYAapCTBEHHBIX CTaHJAPTOB, JEUCTBYIOLIEN TEXHUYECKON JNOKYMEHTALUEH,

TY BY 100039847.139-2016 u nmpu3HaH TOAHBIM JJIS1 SKCILTyaTalllH.

[IpencraButens OTK

MII

(IM4HAs IOATINCE) (pacmmgpoBKa MOAIMCH) (ron, Mecsi11, YnCIIo)

[TepBuyHas moBepka MmpoBeCHA

IToBepuTtenn

MK

(JInyHAas TOAMNCH) (pacuugpoBKa MOAMHCH) (roJ, MecsiI1, YuCIO0)
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12 Oco0ble 0OTMETKH

12.1 3amucu 0 MEPUOIUYECKON TOBEPKH M BHEIUIAHOBBIX PabOT Mo
BOJIBTMETPA MPHU €ro IKCIUTyaTalliy BHOCAT B Tabymiy 12.1.

Tabmnuua 12.1

TEKyILIEMy PEMOHTY

JlaTa moBepku

Pe3ynbTaT moBepku

Iloamucek 1 OTTHUCK KJIeWMa
TTOBEPUTEIIS

[ara ouepenHoit
MTOBEPKHU

VIIAN.411182.044 PO 45




IMpuiaoxenne A
(oGs3aTeBHOE)

Kann0poBka BoibTMeETpa

A.1 KannOpoBKy BOJIBTMETpPA MPOBOJIAT C MOMOIIBIO ATATOHHBIX cpeAcTB u3Mepenuii (CH)
Mo cxemMaM, H300pakeHHBIM Ha pucyHkax A.l1 — A.14. Oramonnsie CU 10DKHBI HMETH
CBUJIETEIHCTBO O TIOBEPKE.

BoaetmMerp u oatamonneie CH moaroraBiMBarOT K paboTe B COOTBETCTBHM C HX
PYKOBOJICTBaAaMH TI0 KCIUTyaTaliuu. BonsTMeTp mepes KaauOpoBKOi MpOorpeBaroT B TeUEHUE 2 4.

A.2 Jlna BKIIOYEHHUS peXUMa KaIMOPOBKH BOJBTMETPAa HEOOXOIUMO OTBEPHYTh BHHT
“KAJIMBP”, xoTopblii HaxoAWTCS TOJA TUIOMOOW Ha 3aJlHEW MaHEIHM BOJbTMETPA, YCTAHOBUTH
tym61ep “KAJIMBP” B BepxHee MonoKeHue.

Ipumeyanue — Ecnu 6 npoyecce Kanubposku HeoOX0OUMO BbIKIIOUUMb 8OJIbMMEMp, MO
nocie e2o0 N08MOPHO20 BKIIOYEHUs HeODX0OUMO CHO8A NPocpems e20 8 mevenue 2 u.

KanuOpoBKy cUMTalOT MPOBEIEHHOW YCIENIHO, €CIU MU3MEPEHHOE BOJIBTMETPOM 3HAUYCHHE
OTJINYAETCS OT 3HaueHUs curHajia c atatonHoro CU He 6onee, yem Ha £0,5A, rie A — TOTPEITHOCTD
U3MEpEeHUs B KanuOpyeMoil TouKe, eMHHUIIBI MIIJIIIEeT0 pa3psaa.

A.3 KaaunOpoBka BoJIbTMETPA B peKUMe U3MEPEHUS HANPSIKEHUsI TOCTOSTHHOTO TOKA.

A.3.1 KaanOpoBKa BOJIbLTMETPA B peKUMeE U3MEPEHUS HANPSIKEHUsI MOCTOSIHHOT0 TOKA
Ha auana3onax 200 mB; 2; 20,200 B

CoenuHuTh TPUOOPHI 1O CXeMe, MPUBEACHHOM Ha pucyHKe A.1.

H4-7 B
i «I»i U R»
«Hi»
010 «U» «U»
«\/» KaGeun 010 O
0 K-2
«0»
010 | 010 Oo
«0»
«\/»
«Lo» i
«I»

H4-7 - xanubparop yHUBEpCaTbHBINH;

B - npoBepsiemMbIil BOJIBTMET;

K-2 - xabenp YIIISAN.685611.243 u3 KOMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA

010 - macamku YIISAM.301539.010-01(02) 13 KOMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA.

Pucynokx A.1 - Cxema coenuiHeHUsI IPUOOPOB ISl MPOBEACHUST KaTUOPOBKH BOJBTMETPA
IpU U3MEPEHHH HANpSHKEHUS MOCTOSHHOTO M MEPEeMEHHOTO TOKOB Ha JAMAana3oHax C BEPXHUMU
npeaenamu u3mepenuit Uk 200 mB; 2; 20, 200 B

YCTaHOBHTh Ha BOJBTMETPE PEKUM H3MEPEHUS HANPSOKEHUS IOCTOSHHOTO TOKa Ha
nrara3oHe ¢ KoHeUHEIM 3HaueHneM 200 MB;

- Haxkatb kHOoTKYy “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.
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Ha nucninee BombT™MeTpa oToOpasutces nHGpopManms, n300paxeHHas Ha pucynke Al.2

uUubDC 100 mV Pexum kaanopoBKu

000.000 mV=

YcraHoBKa HYJIs

YcraHoBKa cHrHAJIA

Pucynox A.2 - MW3oOpaxkenwme wuHPOpMAIMU HaA AWCIUIEE BOJLTMETpPa B PEKUME
“KAJIMBPOBKA” npu nu3mMepeHnu HanpsHKeHUs! TOCTOSTHHOTO ToKa Ha nuarma3one 200 mB.

[IpoBecTn KanuOpPOBKY BOJBTMETpa B Hayajle JAMANa3oHa, Il Yero YCTaHOBUTh Ha
kanuOpaTtope BeixogHoe HampspbkeHue paBHoe 000,0000 mB u naxats kHomky “ HYJIb 7, a 3atem
kHOTKy “ BbIY ”;

[IpoBecTn KanmMOpPOBKY BOJBTMETpPa B CEpPEAMHE JAHMAamna3oHa, JJii 4Yero yCTaHOBUTh Ha
kanuOpaTope BbixogHoe Hanpspkerue paBHoe 100,0000 MB u Haxkars kHomky “ BBO/JL 7, a 3atem
kHOTKy “ BbIY ”;

AHaJOTMYHO TPOBECTH KaJMOPOBKY BOJBTMETpAa B Hayale U CEpeAMHE KaXKIOro U3
nocieayronmx auanazonoB 2, 20, 200 B wu3MepeHus HanpspKeHUs TOCTOSTHHOTO —TOKa,
MOCJICIOBATEIbHO YCTAHABJIMBAs HANPsDKEHUsT Ha BbIXoJae KamubOparopa pasabie 1,000000,
10,00000, 100,0000 B nnis cepenrHbl 1Mana3oHOB.

A.3.2 KaanOpoBKa BOJILTMETPA B PeKUMeE U3MEPEHUS HANPSIZKEHUSI MOCTOSIHHOTO TOKA
Ha nuanasone 1000 B
CoenuHuTh TPUOOPHI IO CXEME, MPUBEICHHONW Ha pUCYHKe A.4

H4-7
v B
| «Hi» «Hi» «U» «U»
«I»
«Hi» i ° © 010 K-2 010 O«UR»
«\/»
«Lo» «Lo» «0» «0»
«\V» i O 010 010 «0»
«Lo»
«I»

H4-7 - xanubparop yHUBEpCaIbHBINH;

VY - ycunutenb HanpsoKeHUs U3 KOMILIEKTa Kanuoparopa H4-7;

K-2 - xabenp YIIISAN.685611.243 u3 KOMIIEKTa TPOBEPSIEMOTO BOJIBTMETPA

010 - macamku YIISAM.301539.010-01(02) 13 KOMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA.
B - npoBepsieMbIii BOJTBTMETP.

Pucynok A.4 - Cxema coequHeHUs MPUOOPOB I OTMPEICTICHUS TIOTPEITHOCTA BOJIBTMETPA

IIpU U3MEPEHUH HAMPSHKEHHS] TOCTOSHHOTO TOKA Ha JIMara3oHe ¢ BEPXHUM IpelesioM U3MepeHus

Uk 1000 B u HampspbkeHUs TTEPEMEHHOTO TOKa Ha JWala30HaX C BEPXHUM MPEAESIOM H3MEpEHUM
Uk 700 B
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YCTaHOBUTH Ha BOJBTMETPE PEKUM H3MEPEHHUS HANPSHKEHUS IOCTOSHHOTO TOKa Ha
JIMamnasoHe ¢ KoHeuHbIM 3HaueHueMm 1000 B;

- Hakath kHOoTIKy “MEHIO”;

- BBIOpaTh KHOMIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oTroOpasutces nHpopManus, n3o0paxeHHas Ha pUCyHKe A.5

ubDC 1000V Pexum kaanopoBKu

0000.00 V=

YcraHoBKa HYJIs

YcraHoBKa cHrHaJIa

Pucynox A.5 - MW3oOpaxenue wuHbOpMAIMU HaA AWCIUIEE BOJBTMETpPa B PEKUME
“KAJIMBPOBKA” 1ipu u3MepeHn# HanpsoKeHHsI TIOCTOSIHHOTO TOKa Ha auamnaszone 1000 B.

[TIpoBecTn KanuOpPOBKY BOJBTMETpa B Hayajle JAMANa3oHa, JJIs Yero YCTaHOBUTh Ha
kanuOpaTtope BbrixoaHoe Hamnpspkenne paBHoe 0000.000 B u naxars kHonky “ HYJIb 7, a 3atrem
kHOTKy “ BbIU ”;

[IpoBecTn KanmMOpPOBKY BOJBTMETpPAa B CEpPEAMHE JHMamna3oHa, JJii Yero yCTaHOBUTh Ha
kanuOpaTtope BeIxoaHoe HampsbkeHue paBHoe 1000.000 B u maxkats xkHomky “ BBOJI 7, a 3atrem
kHOTKy “ BbIY ”;

A.3 Kaaun0poBka BOJIbTMETPA B pe:KUMe U3MEPEHUS HANPSIKEHN S IEPEMEHHOr0 TOKA.

A.3.1 KanuOpoBka BOJbTMETPa B peXUMe HU3MeEpPeHHs] HANPSKEHUs NepPeMEeHHOro
Toka Ha auamna3onax 200 mB; 2; 20,200 B

CoenuHuTh TPUOOPHI IO CXeMe, MPUBEACHHOW Ha pucyHKe A.1.

YCTaHOBUTH Ha BOJIBTMETPE PEXHUM M3MEPEHUs HaIpPsHDKEHUS IEPEMEHHOI0 TOoKa Ha
nrara3oHe ¢ KoHeUHBIM 3HaueHneM 200 MB;

- Haxkath kHOTIKY “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oToOpasutces nHGpopMaius, n300pakeHHas Ha pucyHke A.6

UAC 100 mV Pexum kaanopoBKu

000.000 mV~

YcraHoBKa cHrHAJIa

Pucynox A.6 - MW3oOpaxenwe wuHbOpMAIMU HaA AWCIUIEE BOJBTMETpPa B PEKUME
“KAJIMBPOBKA” 1ipu u3MepeHn# HanpsoKeHHs IEPEeMEHHOT0 ToKa Ha nuara3one 200 MB.
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[IpoBecTn KanuOpPOBKY BOJBTMETpPA, AJS YEro YCTAHOBUTh Ha KaluOpaTope BBIXOJHOE
HanpspkeHue paHoe 100,0000 MB wactotoit 200 'y u Haxats kHonky “ BBO/L 7, a 3aT€M KHOIIKY
“BbIU ”;

AHaJOTMYHO TMPOBECTH KAIUOPOBKY BOJBTMETpA [UISI KaXAOr0 M3 IMOCIEAYIOLIUX
nuanazoHoB 2, 20, 200 B wu3MepeHHs HampsyKEHHS MEPEMEHHOrO TOKa, IOCIEI0BaTEIbHO
yCTaHABIMBAsl HaINpsDKEHUS Ha BBIXOZE KammbOparopa pasabeie 1,000000, 10,00000, 100,0000 B
gactorod 200 I'm.

A.3.2 KanuOpoBka BOJbTMETPa B pe:XUMe H3MeEpPeHHsl HANPSKEHUs NepPeMEeHHOro
TOKAa Ha 1uanasone 700 B

CoenuHuTh TIPUOOPHI 1O CXeMe, MPUBEACHHOW Ha pUCyHKe A.1.2

YCTaHOBUTH Ha BOJIBTMETPE PEXHUM HM3MEPEHUs HaIpPsHDKEHUS IEPEMEHHOI0 TOoKa Ha
JIMarna3oHe ¢ KoHeuHsIM 3HaueHueMm 700 B;

- Haxkath kHOoTIKY “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oTtoOpasutces nHpopMaius, n300pakeHHas Ha pucyHke A.7.

UAC 700V Pexum kaanopoBKu

0000.00 V~

YcraHoBKa cHrHAJIa

Pucynox A.7 - MW3oOpaxenue wuHPOpMAIMU HaA AWCIUIEE BOJLTMETpPa B PEKUME
“KAJIMBPOBKA” mnpu n3mMepeHnn HanpspKeHHS TTOCTOSTHHOTO TOKa Ha nuarnaszone 700 B.

[IpoBecTn kanuOpPOBKY BOJBTMETpAa B Hayaje Juana3oHa, s 4YEero YyCTaHOBUTh Ha
kanmuOpaTtope BbixoaHoe HampspkeHue paBHoe 0000.000 B m naxkare xkHonky “HYJIb 7, a 3arem
kHOmKy “ BbIY ”;

[IpoBecTn KanuOpPOBKY BOJBTMETpPA, AJS YEro YCTAHOBUTh Ha KaluOpaTope BBIXOJIHOE
Harnpsbkenue paHoe 700.000 B u naxxate kHonKy “ BBOJ 7, a 3aTem kHomiky “ BBIY 7;
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A.3 KaauOpoBka BOJbTMETPAa B peXUMe H3MEPeHHUs] CHJbl MOCTOAHHOIO U
nepeMeHHOro TOKAa.

A.3.1 KanuOpoBka BOJIbTMETPAa B pe:XKUMe HU3MEPEHHMs] CHJIbI MOCTOSIHHOIO TOKA HAa
auana3oHax 200 mxA; 2; 20,200 mA, 2 A

CoenuHuTh TPUOOPHI IO CXeMe, TPUBEACHHOW Ha pUCYHKE A.8.

H4-7 =
«Hi»  «I» 010 «U» WU «l 2 A max»
© Kabean 010 O

e 010 © o 010 0
«0»
«Lo»

H4-7 - xanubparop yHUBEpCaTbHBINH;

B - npoBepsiemMblIii BOJIBTMET;

K-2 - xabenp YIIISAN.685611.243 u3 KoMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA

010 - macamku YIISAM.301539.010-01(02) 13 KOMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA.

Pucynok A.8 - Cxema coenuiHeHUsI IPUOOPOB ISl MPOBEACHUST KaTUOPOBKH BOJIBTMETPA
IIPU U3MEPEHUH CUJIBI IIOCTOSIHHOTO U MIEPEMEHHOI0 TOKOB Ha JUana3zoHax ¢ BEpXHUMH MIpeaeiaMu
n3mepennii Ik 200 MxA; 2; 20, 200 MA, 2 A

YCTaHOBHTH Ha BOJBTMETPE PEKUM H3MEPECHHs CHIIBI IIOCTOSSHHOTO TOKA Ha JHMAIa30HEe C
KOHeUHBIM 3HaueHneM 200 MKA;

- Haxkath kHOTIKY “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oToOpasutces nHpopManms, n300pakeHHas Ha pucyHke A.9

IDC 100 pA Pexum kaanopoBKu

000.000 HA=

YcTaHoBKa HYJI5

YcraHoBKa cHrHaJIa

Pucynox A.9 - MUzoOpaxkenue wuHbOpMAIMU HaA AKNCIUIEE BOJLTMETpPa B PEKUME
“KAJIMBPOBKA” npu u3MepeHnu CHIIbl TOCTOSTHHOTO TOKa Ha nuarma3one 200 MKA.

[TpoBecTn KanmuOpOBKY BOJBTMETpAa B Hayajle auana3oHa, JUIsl 4Yero YyCTaHOBUTh Ha

kanuOpatope BeixoaHoU Tok paBHbIM 000,0000 MkA u HaxaTh kHOTIKY “ HYJIb ”, a 3aTeM KHOTIKY
“BbIY ”;
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[IpoBecTn KanmMOpPOBKY BOJBTMETpPAa B CEpPEAMHE JAHMAamna3oHa, JJIi 4Yero yCTaHOBUTh Ha
kanmuOpatope BeixoaHOU TOoK paBHbIH 100,0000 MKA u Haxkath kHOTKY “ BBO/I ”, a 3aTeM KHOMKY
“BbIU ”;

AHaJOTMYHO TPOBECTH KaJMOPOBKY BOJBTMETpAa B Hayale U CEpeAMHE KaXKIOro U3
nocieayronmx auanazoHoB 2, 20, 200 MA uw 2 A wu3sMepeHus CUJIbl TOCTOSSHHOTO TOKa,
MOCJIEIOBATEILHO YCTAHABIMBAasi TOKM Ha BbIXOJe KamuOparopa pasabie 1,000000, 10,00000,
100,0000 MA 1 2 A 171 cepeluHbl TUANa30HOB.

A.3.2 KanuOpoBka BOJIbTMETPAa B pe:XKUMe H3MEpPEHHMsI CHJIbI MOCTOSIHHOIO TOKA Ha
nuanaizone 20 A
CoenuHuTh TPUOOPHI 1O CXeMe, MPpUBEACHHOM Ha pucyHke A.10.

H4-7
519-44 B
«Hi» «Hi» «l 20 A max»
. > o O o 004 Ka6ens K 010 -O
«Hi»
«l» «Lo» «Lo»
O O 004 Kabens K 010 «0»
«Lo»

H4-7 - xanubparop yHUBEpCaIbHBINH;

519-44 - mpeoOpazoBarenp HANPSHKEHUE-TOK U3 KOMIUIEKTa Kanuoparopa H4-7;

K - xabemp wusmepurenvubiii YIIAN.685621.720(01) w3 KoMIUIeKTa MPOBEPSEMOTO
BOJIbTMETpPA

004 - macamku YIISA.301539.004-03(04) 13 KOMIUIEKTa ITPOBEPSIEMOTO BOJIBTMETPA.

010 - macamku YIISAM.301539.010-01(02) 13 KOMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA.

B - npoBepsieMbIii BOJTBTMETP.

Pucynox A.10 - Cxema coequHeHust mpuOOPOB JIJIsi ONPEICTICHHUS MOTPEITHOCTH BOJIBTMETPA
IpU U3MEPEHHH CHJIBI MOCTOSHHOTO M MEPEeMEHHOT0 TOKa Ha JUana3oHe C BEPXHUM IpelesioM
n3mepenus Ik 20 A.

YCTaHOBUTH HAa BOJBTMETPE PEKUM U3MEPEHHS CHIIbI IMOCTOSHHOIO TOKAa Ha JTMAna3oHE C
KOHEUHBEIM 3HaueHneM 20 A;
- Hakatb kHOoTKy “MEHIO”;
- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.
Ha nucninee BombT™MeTpa oTroOpasutces nHpopMaius, n3odpaxeHHas Ha pucyHke A.11

IDC 20A Pexum kaanopoBKu

00.0000 A=

YcranoBka HyJst

YcraHoBKa cHrHaJIa

Pucynox A.11 - MW300paxxenne wuH}opManuu Ha AUCIUIEE BOJLTMETpa B PEKUME
“KAJIMBPOBKA” npu nu3mMepeHnu CHIIbl TIOCTOSTHHOTO TOKa Ha nuama3one 20 A.
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[IpoBectn KkanuOpOBKY BOJBTMETpa B Hayalle Juarna3oHa, JUIsi 4Yero YyCTaHOBUTHh Ha
kanmuOpatope BeixogHou Tok paBHBI 00.00000 A u Haxkath kHONKYy “ HYJIb ”, a 3aTeM KHOTKY “
BbIY ”;

[IpoBecTn KanmMOpOBKY BOJBTMETpPA B CEpPEAMHE JAHMAamna3oHa, JJIi 4Yero yCTaHOBUTh Ha
kanuOpaTtope BeixogHoU Tok paBHBIM 10.00000 A u HaxaTs kHOnKY “ BBOJL 7, a 3aTeM KHOIIKY “
BbIY ”;

A.3 KaauOpoBka BOJIbTMETPa B pe:KUMe M3MEPEHUS CWIIbI IEPEeMEHHOI0 TOKA.
A.3.1 KaiuOpoBka BoJIbTMETPA B peKMMe M3MeEpPeHHUs CHJIbl MEePEeMEHHOr0 TOKAa Ha
auana3oHax 200 mxA; 2; 20,200 mA, 2 A

CoenuHuTh TPUOOPHI IO CXeMe, TPUBEACHHON Ha puCyHKE A. 1.

VYCcTaHOBUTH Ha BOJIBTMETPE PEKUM HU3MEPEHHUs CHUJIbI TIEPEMEHHOr0 TOKa Ha Juarna3oHe C
KOHeUHBIM 3HaueHneM 200 MKA;

- Haxkath kHOTIKY “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oToOpasutces nHGpopManus, n300pakeHHas Ha pucyHke A.12

IAC 100 pA Pexum kaanopoBKu

000.000 HA~

YcraHoBKa cHrHaJIa

Pucynox A.12 - H3oOpaxenwe wuHOpMAIMM HAa JOHUCIUIEE BOJBTMETPA B PEKUME
“KAJIMBPOBKA” 1pu u3MepeHnn CHIbI IEPEMEHHOT0 ToKa Ha jquama3oHe 200 MKA.

[TpoBecTn KamuOpOBKY BOJBTMETpPAa B CEpPEAMHE OMAra3oHa, JIs Yero YyCTaHOBUTH Ha
kanmuOpatope BbixoaHo# Tok paBHbIA 100,0000 MxA yactotoit 200 't u Haxkath kHOTIKY “ BBO/L ”,
a 3areM kHomky “ BbIY 7,

AHAJIOTUYHO TIPOBECTH KAIUOPOBKY BOJIBTMETPA B CEPEAMHE KaXKIOTO U3 TOCIEIYIOIIHNX
nuana3zoHoB 2, 20, 200 MA u 2 A U3MEpEHHS CHJIbBI TEPEMEHHOr0 TOKa, IMOCIEI0BATEIbHO
yCTaHABIMBAasl TOKM Ha BBIXOAE KaimmOparopa pasasie 1,000000, 10,00000, 100,0000 MA u 2 A
gactotor 200 I'1..
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A.3.2 KaauOpoBka BOJIbTMETPA B peKUMe U3MeEpPeHHsi CONPOTHUBJIEHUS] MTOCTOAHHOMY
TOKY
CoenuHuTh TPUOOPHI IO CXEMe, MPUBEACHHOW Ha pucyHke A.13.

Pl B
«U,R»
004 «U» «U»
«1» O KaGean 010 @)
0 K-2
«0»
«2» O 004 «0 010 O
«0»

P1 - mepa sneKTprU4eCKOro CONPOTUBIICHUS MOCTOSSHHOTO TOKa MHOrosHauHas P3026 mis
kanmuOpoBku auarna3zonoB 200 Owm, 2, 20, 200 kOwm;
- KaTymIka sjeKkTpudeckoro conporupienus P4013 1 MOwm miist kanmuOpoBKHU
nuamnasona 2 MOwm
- KaTynika sjekTpudeckoro conporupienus P4023 10 MOwm nis kanmuOpoBKu
nuamnas3oda 20 MOwm

K-2 - xabenp YIISAN.685611.243 u3 KoMIUIEKTa TPOBEPSIEMOTO BOJIBTMETPA

010 - macamku YII5A.301539.010-01(02) 13 KoMIUIIEKTa TPOBEPSIEMOTO BOJIBTMETPA.

004 - VIHIAM.301539.004 .Hacamka 3 KOMILUIEKTA MPOBEPSEMOTO BOIBTMETPA;

B - npoBepsieMbIii BOJTBTMETP.

Pucynok A.13 - Cxema coenuHeHust mpuOOPOB JIJIsi TIPOBEACHUS KaTUOPOBKH BOJIBTMETPA
IIPU U3MEPEHUU COMIPOTUBIICHUSI TOCTOSIHHOMY TOKY

YCTaHOBUTH Ha BOJBTMETPE PEKUM HU3MEPEHHS COMPOTHUBIEHUS MOCTOSSHHOMY TOKY Ha
nrara3oHe ¢ KoHeuHbIM 3HaueHneM 200 OwMm;

- Haxkath kHOTIKY “MEHIO”;

- BBIOpaTh KHONIKamMu “«—” uin “—” pexxum “KAJIUBPOBKA”.

Ha nucninee BombT™MeTpa oTroOpasutces naHpopManusi, n300paxxeHHas Ha pucyHke A.14.

R 200Q PesxxnM KaInOpoBKHU

000.000 Q

YcTaHoBKa HYJI5

YcraHoBKa cHrHAJIa

Pucynox A.14 - H3oOpaxenwe wuH(OpMAIMM HAa JOHUCIUIEE BOJBTMETPA B PEKUME
“KAJIMBPOBKA” npu u3mMepeHnu COMPOTUBIICHUS MOCTOSTHHOMY TOKY Ha auamnazone 200 Owm.
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[IpoBecTn kanmuOpPOBKY BOJBTMETpa B Hayaye auana3oHa, JUisl Yero yCTaHOBUTH Ha Mepe
conpotusnenue pasaoe 000,000 Om u Haxxkats kHOTIKY “ HYJIb 7, a 3arem kHomnky “ BbIY 7,

[IpoBecTu KanmuOpPOBKY BOJIBTMETpPA B CEpEIUHE JMAIa30Ha, AJIs Yero yCTAaHOBUTH HA Mepe
conpotusnenue pasaoe 100,000 Om u Haxkats kHOTIKY “ BBO/ ”, a 3aTem kHomiky “ BbIU 7;

AHaJOTMYHO TMPOBECTH KaJMOPOBKY BOJBTMETpAa B Hayale U CEpeAMHE KaXKIOro U3
MOCNEAYIOUINX JAMANa30HOB M3MEPEHHUs COINPOTUBIEHHUS IMOCTOSHHOMY TOKY, MOCIEAO0BaTEIbHO
yCTaHaBJIMBas 3HAYEHUs conpoTuBiaeHud Mepsbl paBubie 1,00000, 10,0000, 100,0000 kOm, 1 Mowm,
10 MOM py1s1 cepeAuHbl AUAna3oHOB.

A.10 Ilocme mpoBeneHus KanuOpOBKH BOJbTMETpa 1Mo myHKTam A.1 — A.3.2 mpomecc
KaJIMOPOBKHU 3aBEPIIICH.

Ycranosuth Tym6Iep “KAJIMBPOBKA” B HIKHEe TTOJIOKEHUE.
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