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Hacrosune MeToAHYeCkKHe yKa3aHHsl PacOpOCTPAHAKTCS Ha Iud-
POBBle MMIVJbCHElE BOJBTMETPHL (Aanee -— BOJIbTMETPH) ¢ Tpejesa-
MK gomyckaemoll morpemmsoctd 0,5—25 %, BhIyckaeMble B COOTBET-
crBun ¢ rtpeboBanuamin ['OCT 22261—76 u Apyro TexHuyeckod A0-
KyMeHTalHH, ¥ YCTaHABJIMBAIOT METOAH H CPelcTBa HX MEepBHYHOH H
HNepPHOAHYECKOIl NOBEpPOK.

1. ONMEPALMKM NMOBEPKH

1.1. TIpu rnpoBeleHHH TOBEPKH BHIIOJHSIOT CJAeLyIOUlHEe ONMepallHK:
BHeWHHH ocmotp (m. 4.1);

onpo6oBanne (m. 4.2);

onpejie/ieHHE METPOJIOTHUECKHX XapakTepHCTHK (m. 4.3).

2, CPEACTBA MOBEPKM

2.1. Ilpu mpoBeneHHH NOBEDKH NMPUMEHSIOT CleAyIOHiMe CPeACcTBa
TIOBEPKH.

2.1.1. IloBepoynsle YCTaHOBKH HJIH 06pa3LoBble MPUGODPH IS IIO-
BEDKH BOJbLTMETPOB (MHOro3HayHble MePHl HANPsKeHHs), NpPHBELEH-
HBle B Tab6n. 1

2.1.2. O6pa3noBele BOJBTMETPH H 00pasmoBble NEJIUTEJH HANPS~
JKeHHS, IPUBeJeHHbIE B Taba. 2.

2.1.3. PeryaupyeMblii HCTOYHHK NOCTOSIHHOTO HaIDSIXKeHHs C He-
CTaGHILHOCTBIO M IyJbCalivelf BLIXOJAHOTO HANpPSKeHHs HCTOYHHKA 32
BpeMs H3MepeHHsA He Goaee 0,1 or mpelena AOmyckKaeMOH OCHOBHOH
NOTPEMIHOCTH TOBepsieMoro npubopa (manpumep, tumos B1-8, B1-13,
B1-7).
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Tadauua 1

Tun Bra Paspan obpasnuosnx HAnanaszon Jinanason JAnana3on gauTelb- MNpeneawt RoNycKaeMbix
npubopa HanpaxeHUa CPeACTB H3MepeHnd nanpawedus, V wactoT, Hz  LiocTelt uMuyabcos, us unorpewnocted, o
B1-8 Ioctoatntoe 0,C003
=(0.2+~77)
MMepeven- 11 paspaa no 1.10-5~-300 |45, 400, . 0,0003
H‘O&p TOCT 8.072—82 1000 +(0,3+ U )
Bi1-12 [TocTosH- 1111V paspsasl Mo [-10~6— — _ + (0,005—0,02)
Hoe TOCT 8.027—81 —1000
B1-7 To xke 11 paspsag mo 1.10—4— — — +(0,003—0,005)
TOCT 8.027—81 —1000
B1-13 » I11I—1V paspaabl no 1.10-5— —_ - + (0,005—0,01)
T'OCT 8.027—81 —1000
B1-9 Tlepewen- | 1] paspsa no 1:10—4—100 | 20—1.10° —_ +(0,02—0.2)
Hoe ['OCT 8.184—76 ¢ S1IB—22
a0 1000
B1-15 To xe 11 paspsx no 3-10-3-3 3.107—10° — +(0,5—6)
TOCT 3.072—82
B1-16 » 11 paspsan no 1-10-4—3 10—5-107 — =+ (0,2—3)
TOCT 8.072—82
Bl1-5 HMHY.’":ICHO& 11 paspaa Mo O,I-—IOO O,I”‘-]OOO 1—1000 + (0,5~ 1,25)
TOCT 8.072—82
Hi1-7 To e IT paspsaz no 0,01—10 20—100 3-10-3—0,3 +1
(popmupo- TOCT 8.072—82
BaTeJIb HM-
UYILCoR)
I5-75 » 11 paspsa fo 0,01—10 1—1.10¢ 0,3—~1.108 + (1—3)
(I'5-53) TOCT 8.072—82
(renepaTop

HMIYJIBECOB)




Tg

Tabauna 2

Tun Bax Paapan obpasygosnix Ruanason wanpawenud, V, Juanison fuanason {Ipeiestt AOAYCKICMNK
npubopa Hanp AxeHus CPeACTB H3McepeHud KOS GUUMeyT ACA2HHUI, ua {toT, Hz -E[MTeJIbHO(:TeF] norpewHocTen, %;
ocJaabaende, dB AMIYAbCOR, WS hJace TO'[HOCTH
B7-28 [TocTosH- 111—1V paspsazapl no 1-10—-5—1000 — — k1 0,03/0,005
HOE TOCT &8.027—81
B3-49 [Tepemen- II paspsaa no 0,02—100 20—1-10° —_ +(0,2—2,5)
(B3-24) Hoe I'OCT 8.072—82
B4-11 WUmMnyabe- 11 paspsaa no 1—150 20—1-10° 0,01— + (0,2—4)
Hoe, umny- |T'OCT 8.072—82 —95.103
JIILCHO-MOAY-
JHPOBAHHOE
Hemurens [Toctosan- - Koo pummenr — — kn 0,005
HANPRKEHUS | 1100 JCJICHI R
P.35 10, 1060; 1000
n1-13 To xe. —_ OcaaGacnue 0—6,5-108 — +(0,1—0,6)
(ACO-3M) | T[icpemen- 0-—90 6,5-10°—
noe 35.10¢ _ + (0,6—2,5)*
IHB-5 To xKe — 20 0-—1-10° — = (0,4—1)**
JHB-6 » — 40 0—1-10° — +(0,4—1) *

* [Ipu wnnusupyansnoii arrecramnd no MU 209—80.
*' Tlpu unansuayanbHO# aTrectaunn mo MU 210—80.
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2.1.4. PeryjupyeMblii HCTOYHHK IIEPEMCHHOTO HAampsKeHHs (TeHe-
paTop CHrHaloB), oOecreuyMBalOUIMN NOBEPKY BOJBTMETPA BO BCEM
JHanasoHe YaNpsKOHHA H 4acTOT, C HeCTAOHJABHOCTBIO BBIXOLHOTO
HanpsixeHusi 3a BpeMs H3Mepenus He GoJee 0,1 or npexera Jomyc-
KaeMO0# INOrpeIIHOCTH MOBEPSEMOro BOJbTMETpa H C KOI(GPHINICHTOM
rapmciuk He 6osiee 0,2 oT mpemena MonyckaeMOH IOrpelIHOCT: NOBe-
psieMOro BoJbTMeTpa. B cjydae mpeBBIlIEHHs] YCTAHOBJIECHHOIO mpele-
N2 KO3 GUIHCITA TapMOHHK HEOGXOAMMO HCIOJNb30BATb  (DHJILTPHI,
HanpiMep, tunos ®Pd-1, ®P-3, dGHY-25-1.

B kauecTBe pery.1MpyeMOro HCTOYHHKA NI€PEMEHHOr0 HalDsKeHus
NPUMEHSIOT, HanpuMep, npubopsl Thnos I'3-102, T'4-117, T'4-143, B1-8,
B1-9, B1-15, B1-16.

2.1.5. PeryaupyeMblii HCTOUHHK HMIYJbCHOTO HanpsiKeHus (rene-
paTop HMIYJbCOB), obecleynBalOllHii NOBEpPKY BOJbTMETPa BO BCEM
JuanascHe HIPAKEHHI H BPeMEHHELIX MapaMeTpoB HMIYJbCOB (uac-
TOT IOBTOpEHHs, AJHTeAbHOCTEH NMIYJAbCOB, ckBaxuocrte#). Ilapa-
MeTphl HCKaXeHHi HMIysabca (BHIOpOC Ha BeplIHHE, HePABHOME[HOCTh
BEepLIKHBL, JJAHTEJBHOCTb (PPOHTA) TO0JKHE COOTBETCTBOBATH Tpebo-
BaHMSIM TeXHHYECKOl JOKYyMEeHTAalLHH IIOBepseMoro 1 06pasiloBOro
CpeJCTB H3MepeHuH.

B xauecTEe HCTOYHHKA HMIYJbCHOTO HATNPSIXKEHUS NPUMEHSIOT,
Hanpuvep, npubopst THmoB I'5-63, I'5-66, I'5-72.

2.2, TloBepsieMble YCT2aHOBKH H MHOTO3HauHble Mepbl HANPAXKEHHR
JOJKHBL yJOBJCTBOPATL TPeGOBaHUAM, TpHUBeAeHHBIM B nm. 2.1.3,
2.1.4, 2.1.5 HacTOALIUX METOIHYECKUX YKa3aHMUIL

2.3. CoomHolenne morpemHocTef 06pasuoBoro cpeictsa HaMepe-
HHSl 11 TOBEPSeMOr'0 BOJBTMCTPA J0/XKHO OnITh He OoJee 1:3. B cay-
4ae HCIOJb30BAHHA 06paslLOBOro EBOJbTMeTpa H OOPa3LOBOr0 HeJH-
Tels apupMeTHYecKas CyMMa HX TOTPelIHOCTeH He JO0/AKHA TpeBHI-
math 1/3 morpemrHocTH moBepseMoro BOJbTMeETpa.

Ecan B rtexuuyeckofi NOKYMEHTAllHH Ha NOBepsieMBIi  BO.IbTMETP
YKa3aHO HJH NMOTpeOUTeeM OrOBOPEHO KOHKPETHOE 3HAUCHHE KPHUTe-
pHST KayecTBa IIOBEPKH, TO BHIOOD COOTHOLUEHHSI MOrpeurHocTe 06-
pasLOoBOro cpeicTBa H3MEPEHHS M MOBEPSEMOro BOJBTMETpa INpPOH3-
BOJAHTCA B cOOTBeTcTBHM ¢ M. 1.5 MU 118—77.

2.4. Tlpu noBepKe NPUMEHSIOT H JpyTlHe CpeACTBa MOBEPKY, Ipe-
HMYHIECTBEHHO 2BTOMATH3HPOBAEIble, C &HAJOIHYHBIMH METDOJIOTH-
9eCKUMU XapaKTePUCTHKAMH H YIO0BJETBOPSOLIHE TpeGoBanuaM M. 2.3
HACTOSIIIHX METOJHYECKHX YKa3aHHH.

2.5. Ucnoab3dyeMele o6pasyoBble CPeJCTBA H3MEPEHHH A0 KHBI
HMeTb JAeHCTBYIOU(HE JOKYMEHTH O NOBEPKe (HJAH METPOJIOTHYECKOH
aTTecTanyy).

3. YCnOBuUs NCBEPKK U NOATCTOBKA K HEW

3.1. Ilpu mpoBeleHHH NOBePKH HOJLKHBE cO0MI0AaThcAd HOPMaJb-
Hble ycioBust, yka3anusie B TOCT 22261—76 u B TeXHHYeCKOH JOKY-
MEHTaUuU MOBEPseMOro BOJAbTMETpA.,



3.2. TloarotoBKy K paboTe cpelcTB TOBEPKH M TNOBEPsieMoro
BOJIbTMETpPA M pabOTy ¢ HHMH TPOBOJSAT B COOTBETCTBHH C MCTOIH-
KOH, H3JI0XEHHO B TeXHHYECKOH JOKYMeHTal¥H Ha HHX.

3.3. OCHOEHBIE TeXHHYECKHE XaPaKTeDHCTHKH psAAa BOJIbTMETPOB,
MOJJIe:KAIlHX IOBEPKe IO HACTOSIIUM  METOJHYEeCKHM  yKa3aiuHuaM,
NpUBeNcHBl B CMPABOYHOV NPHJIOKEHHI 1.

4. MPCBENEHUE MOEEPKHA

4.1. BHewHu# oCcMOTP

4.1.1. Tlpu npoBegeHHu BHeIHEro OCMOTPA YCTAaHABJAHBAIOT COOT-
BETCTBUE IOBEPSIEMOrQ BOJBTMETPA CJASAYICIUM TpPeOOBAHUAM.

4.1.1.1. TloBepsieMBlil BOJLTMETP AOJIKEH OBITh YKOMIWIEKTOBaH
BCeM HeOOXOAMMBIM AJ9 NPOBeICHHS NMOBEPKH U3 KOMIJIEKTa BOJbLT-
MeTpa, BKJIUAs TeXHHYECKOe ONHCAHHE H HHCTPYKUMIO IO 3KCIIya-
Tal}H.

4.1.1.2. BonbrMeTp He J0JMeH WMeThb IIOBPEXICHEH LEPPOBOIO
OTCUETHOr'O0 YCTPOHCTBA, 4 TaKiKe IOBPEXKIEHHH pEryJHPOBOYHEIX H
COeAMHHUTEJABHEIX 3JEMEHTOB, KOpIyca H T. I, BJHMSIOIHX Ha HOP-
MaJjibayio pabory mpudopa.

4.2. Onpo6oBaHnue

4.2.1. Ilpu ompoGoBaHHH BOJBLTMETPA BHINOAHSIT CJEIYIONLHE
OHepallHy.

Bx/1iouaoT nobBepAeMbiii BOJBTMETD B CeTh NHTAHHS U BbILEpXKH-
BAIOT ero B TEUEHHe BpPEMEHH yCTaHOBJeHHs pabodero pexuma. Jla-
Jlee IpOBEPSIOT BO3MOXHOCTb BceX INpPeABAPHUTENbHBIX NOJCTPOEK H
PeryJjupoBOK BOJBTMETPa, YKA3aHHLIX B €r0 TEXHWYECKOH JOKyMeH-
Taluu. 3areM Ha BXOJ BOJIbTMETPA NOJAIOT HaNpsiKEHHe OT OJHOTO
U3 HCTOUHMKOB, yxXasaHubX B nm. 2.1.3, 2.1.4 u 2.1.5. Perynunpys nan-
pAXKeHHe HCTOYHHKA, NPOBEPSIOT BO3MOMKHOCTH palboThl BOJBTMETpA
Ha BceX AHaNa30HaX H3MepeHHs HANPSKEHHs M NpPH KaXKAOM H3 Ipe-
JYCMOTPEEHMX B €ro TeXHHYeCKOH NOKYMEHTALHH PeXKHUMOB pPabOTHL.
Kpoye Toro, Ha 0ZHOM H3 JHANa30HOB H3MEDPEHHS HAIPSIKEHUS NPO-
BepSIOT HCIPABHOCTb OTCYETHOro yctpoicrBa. s 3Toro, nnaBHO pe-
TyJHpysi HampsXKeHHe HCTOYHHKA, NPOBEPSIOT BO3MOMKHOCTb BKJIOYe-
HHS B KaXKJOM M3 Pa3psiioB BceX OLU(MPOBAHHBIX 3HAUECHHH, a TAKXKe
BKJIIOUEHUS JPYTHX CHMBOJIOB (HaNnpHMep, MOJSPHOCTb, eIMHHIA H3-
MepeHus, 3ausitasi U T. A.), eCiln OHH B BOJLTMETPE MPenyCMOTpPEHBI.

4.3. Onpenenenne METPOJOTHUECKHX XapPaKTePHCTHK

4.3.1. OmpexencHue OCHOEMOH MOrpPEeLIHOCTH BOJBTMETPA INPH 13-
MepeHHH MOCTOSIHIIOrO HaNpsKeHNs.

4.3.1.1. OCHOBHYIO TOTPELTHOCTb IPU H3MEDPEHHH NOCTOSHHOTO Ha-
TIPSIKEHHSA CNPENESIOT TOJbKO AJS TeX BOJBTMETPOB, KOTOPBIE Tpex-
HasHaueHBl A/ H3MEDEHHs 3TOrO BHAA HaNPAXKeHHd.

4.3.1.2. OCHOBHYIO MOTPEIIHOCTh BOJbTMETPA ONMPEREJSIOT, HCIIOJb-
3yl YCTGHOBKM [/ IIOBEPKH BOJbTMETPoB (Hampumep, THIOB Bl-7,
B1-12, B1-13) uau o6pasuoBble UH(DPOBBIE BOJIBTMETPHI NOCTOSHHOIO
ToKa (Hanpumep, THna B7-28), o6pasuoBble AeJHTENH NOCTOSHHOTrO
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HanpsixkeHus (HanpuMmep, TtHna P35) u peryaupyemble  HCTOYHHKH
TIOCTOSIHHOTO HamNpSAXKEHHA, YKaszaHHble B 1. 2.1.3 Hacrosilux MeToAH-
YEeCKHX YKa3aHuH,

4.3.1.3. Ilpn ucnonp30BaHHH YyCTaHOBOK THiOB Bl-7, B1-12, B1-13
noBepsieMBIH BOJBTMETD TNOAK/IIOYAIOT HEMOCPEACTBEHHO K NOBEPOU-
HOH YCT2HOBKe, a NPH HCNOJB30BAHUH 00Pa3lOBOrO BOJbTMETpA, 06-
PasuoBOro AeTHTENd H HCTOYHHKA MOCTOSHHOTO HANUpPsiKeHus npuGo-~

PBl COEAHHSIOT 1O OJAHOH H3 CTPYKTYDHHIX CXEM,

puc. 1-3.

Puc. 1.

Cxema nomep-

KH BOJbLTMETpPA

IIPH HCII0JIb30-

BaHuu 00paslo-

BOTO BOJLTMET-
pa:

J—HCTOYHHK Ha-
NpfAKeHHs; 2—006-

N e} =
« N

Puc. 2. Cxema noBepxu
fopH HCloAb30BaHun ofpas-
LOBOTO ACJHTeds W 06pas-
LIOBOI0 BOJALTMETPA NPH
Un>Us.

I—HCTOYHHK  HANDSKCHIINA;
2—06pa3uoOBLlil JeNHTENb Hu-
TNPAXKEHHS; 3—o0pa3uoBLiix

BOJILTMETD; 4—nobepsevibiil
BOABLTMETD

7]

Puc. 3. Cxema noBepxu
IpH HCII0JIb30BaHUH 06pas-
tlOBOro AeJHUTed H 05pa3-
OBOTO BCJALTMETPA HPH
Un<Uy:

|—HCTOYHMK  HafpsKEHHSA;
2—06pa3uoBblit HeNHTEedb Ha-
IPSAXKEHUS; 3—noBepseMbill

BOJbTMETDP; 4—06pasnosnlit
BOJIBTMETD

NPpHBEACHHBIX Ha

pasuoBLIE  BOALT-

MeTp; J—--noBe-

paeMblf BOJIBT~
MeTp

CTpyKTypHBle CXeMbl, IPUBEACHAbLIE HA pHC. 2 U 3, NPUMEHAIOT B
3aBHCHMOCTH OT COOTHOMUIeHHS J1HANa30HOB H3MepeHHS HalpsiKeHUs
nosepsemoro (U,) u obpasumosoro (U,) BoabrMerpos. B cayuae
NpHMeHeHHss 006pa3HoBOTO HAENHTENs] HANPSIXKEHHWA €ro BBHIXOALOE CO-
nporuBienue R, , Q, He MOJNKHO NpeBBHILATb 3HAUEGHHS, OMNpee-
JsieMoro 1o gopmyJse

Ry - 8

RBbl\ b 1000 I

rae R,, — BXOXHOE CONPOTHBJEHHE BOJbTMETPA, MOAKJIIOYAEMOro K
BHIXOAY 00pasLoBOro Aeautens, Q; §— npeles Aomycka-
€MOH OTHOCHTEJRHOH IOTPEWIHOCTH NOBEpsieMOro BoJbTMeTpa, %.

Ecau BBIXOAHOE CONPOTHBJEHHE [eJHUTeNs IpPeBblLaeT YKa3adHoe
BhIlLle 3HAYEHHE, TO AONYCKAEeTCsi BBEJCHHE MONpaBKH.

4.3.1.4. OCHOBHYIO MOrPEUIHOCTb BOJIbTMETpPA NDH HM3MEpeHHH Ioc-
TOSIHHOTO HaNpsiKeHud onpefensator no MM 118—77.

43.1.5. Ha ocHOBHOM jAHana3oHe H3MEPEHHs HAIPSXKEHUsA OCHOB-
HYI0 TOTPEeIHOCTh BOJBTMETpPA ONPEAeJsIOT NPH CJAeAyIOLHX sHaue-
wusix xanpsixenusi: (1—0,9)U.; (0,8—0,7)U,; (0,6—0,4)U.; (0,3—
—0,2)U,; (0,1—0,05) U, (Ui— xoneunoe 3HayeHWe quamnasoHa H3-
MepeHust).
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Ha nomosnnuTenbHBIX JllanasoHaX W3MepeHHs] HalpsKeHHs OCHOB-
HYIO TIOTPEIIHOCTh ONPEIeJNSIOT INPH 3HauyeHHH nanpsxenns (l—
—0,9) Uy.

3a oCHOBHOH NPUHUMAIOT JHANA30H H3MeDeHHs HaNDAXeHHd, Ha
KOTOpPOM IPOU3BOJAT KaauOPOBKY BOJbTMETpa. B cayyae OTCYTCTBHSA
KaJIHOPOBKM BOJBTVETPA 33 OCHOBHOH NPHHHMAIOT 1HANAa30H C Hau-
MEHBHIHM [peJeoM OCHOBHOH AOMYCKaeMOH MOrpellHOCTH, uJd Jlio-
6oit aHanasoH U3MEPEHHs, €CJH Npefesibl OCHOBHBIX RONYyCKaeMbiX
norpeurHocreii BOAIbTMETpa OAHHAKOBH Ha BCeX [ManasoHax uamepe-
HHA.
4.3.1.6. OCHOBHYI0 NOrpEUIHOCTb BOJbTMETPA ONPefesioT Kak
fIpH TOJOKUTEN! HOH, TAK U NPH OTPHUATENLHOMN MOJSIPHOCTH.

4.3.1.7. Tlpu wucCHOb30BAHKHM NOBEPOYHBIX YCTAHOBOK MOTrpell-
HOCTh MOBSPSIEVOr0 BOJBTMETPA ONPEIeqAIT HEMOCPSACTBEHHO MO
OJHOH M3 1IKaJ OTCYeTa MOTPElIHOCTH B MPOUEHTAX MJIM MO pesyb-
TaTaM CJAUYeHUs] NOKa3aHHH NMOBEPAEMOTro BOJbTMETPA M NOBEPOYHOH
YCTa4OBKH.

[Tpn nemo.1b30BaHHM CPEACTB NOBEPKH B COOTBETCTBHH CO CTPYXK-
TYDHBIMH CXeMaMH, NpUBeJeHHbIMH Ha pHc. 1—3, morpewHocTh foBe-~
pAEMOro BOJbTMETPaA ONPele/AIOT MO pe3y/JbTataV CJIHYSHHS ToKa-
321yl noBepsievoro 1 06pa3ioBOro CPeICTB H3MEPOHUM.

OTHCCUTEBHYIO OCHOBHYIO NOI'PEHIHOCTh TMPH MOBepKEe BOJbTMET-
pa, %, paccuuTHIBAIOT MO HOPMYaaM:

AJisl CTPYKTYPHOH CXeMBl, IPHBEJEHHON Ha pHC. I,

Un—U, .

77151 CTPYKTYLHOH CXeMbI, IPHBEISHHON Ha pHC. 2,
6= Uﬂ—K[UO . 100
U, ’
751 CTPYKTYPHOH CXeMbl, NPUBEASHHOH Ha PHC. 3,
J— UI]"‘ K[[UO
§ = . 100,

rae U, — nokasanus noBepsieMoro BoJkTMeTpa, V; U, — mnokasa-
nust obpasuoBoro BosbT™Merpa, V; K, — Koapduunent nenenus o6-
pasuosoro peauress; K, =1/K, — xoaddunuent nepenaux ob6pasuo-
BOTO JEJUTes.

4.3.1.8. Tlosnyyennble 2HAYeHHs NOTPEUIHOCTH He JOJIXKHBI IIpeBbi-
WaTh 3HAYEHHH JOMycKa KCHTpoJs, onpefeisemoro mo n. 1.5 MH
118—77 ¢ yderoM TpeboBanmuil n. 2.3 HaCTOAUIMX METOAHYECKHX YKa-
3aHHi.

4.3.2. Onpeienenye mnorpewHocTeii BOJbTMETPA NPH  H3MEPEHHH
epeMeHHOr0 HalpsKeHHS

4.3.2.1. TlorpewHocTn BoabTMeTpa (OCHOEHAA B HOPMaJbHOH X
OrpelwHocTs B pabouell 067aCTAX 4acTOT) NPH H3IMEPEHHH NepeMeH-
HOPO HaNpSKeHHS ONPEeleAIOT TOJAbKO Y TeX BOJbTMETPOB, KOTOphHE
npeijHazHayeHbl A5 H3MEPEHHSA 3ITOTO BHAA HANPAXKEHHS.



eJAI0T, MCHOJB3YSl ycTa-

0.4 4. r B on
4.3.2.2. TlorpemHocTH BOJBTMETPA OHp npOB (HampHMep, THIOB

HOBKH JJIsI TOBEPKH 3JEKTPOHHBIX BOJIbTVET
B1-9, B1-15, BI—PI,G) HJIH opépasuoxsble 01" o 1 PHI nepeMc:ﬂ:oro TO-
Ka (Hanpumep, THnoB B3-49 mau B3-24), oépﬁ'ﬁog_bé? jiﬂﬂzvﬂﬁ:ag:
psAxeHust (Hanpumep, tHnos [1-13, B‘HB'S’lxasau{Hme s np2‘¥4 XI-JIZC-
MbI€ MCTOUHHKH I€DEMEHHOTO HANPSIKOHHUT, y W oo oépaisﬁOBoro
TOSULHX METOAUYEeCKHX yKazauuii. Ilpu HCIC o HOTOURIKA nepe-
BOJIbTMETPA, OOPA3UOBOr0 HEAUTENS HANPAN "ol B3 CTPYKTVD-
MEHHOTO HaNpSKEHHsT IPHGOPHl COERHHSIOT . rpﬁ yp
HHIX CXeM, NpHBeIeHHEIX Ha puc. 1—3. Crp)hTYPHBIE CXCMEL, TIpHBE-
JeHHble Ha pHC. 2 ¥ 3, BHIOUPAIOT B 3aBHc;,IMO”TH 0T COO?HOTG’HM
IHMalla30HOB H3MEpEHHS] IIOBEPSEMOro H o PasuoBoro ,BOH"TM“T*’OB'

Has obecrneyeruss NMepeMEHHOTO Hanpmxe'Hm ¢ AOMyCKACMBIM KO-
3G }ULHeHTOM TapMOHHK HCHOJB3YIOT qmm;prI (manpmvep, THIOB
OPD-1, ®P-3, PHYU-25-1). o

AxTyBHOE BBIXOJHOE CONpOTHBJIEHNE RB Lo ACJMNTEJST HAlpsi-
JKEeHHUs He JOJIXKHO NpPEBHIIATb 3HAYEHHS, gMPEASTAEMOTO IO hop-
MyJe

Ryalmo®

BOJIBTMETPA, MOJAKJIOYae-
§ —mpefes jpomyckaevoft
BoJabTMeTpa, %.
a, MOAKJI0YaeMoro K 00-

nie R, — aKTHBHOE BXONHOE CONPOTHBIEHH?
MOT0 K BBIXOAY 00pasuoBoro peaurtens, Q;
OTHOCHTE/IBHON IOFPEIIHOCTH HOBEpPSIeMOro

Eciin BXOgHOE CONPOTHBJ/EHHE BoanMeTpcomaamromvxo s cuer
Pa3UOBOMY JeJHTENI0, HMEeeT pPeaKkTHBHYIO ¢ v =
BXOJHOH 3]€KTPHUECKO! eMKOCTH, TO Bhixofloc COTMPOTHBICHHE —0b-
pPa3noBOro Aeanrens Ry , Q, He gomxkwo fPCBPIIATD SHAUEHNH, OI-
peaenseMoro no hopmyJe

v
RBHK < 7- 103):_(:' ]

Tle f—uacrora, Ha KOTOPOH NPOH3BONST noﬁePhYP BOIDTMETPA, MH;:’
€ — BXOAHAs 3JIEKTPUUECKAs eMKOCThb HOBePﬂeMO‘O BOﬂbTM?Tpi’ bt
Ecin BBIXOJIHOe COMpOTHBJEHHe fenuref? MPERBIMIAST yKRasauHoe
BHILIE 3HAyeriue, To AONYyCKaeTCsl BBeAeHHe pOHPaBKH. , .
4.3.2.3. TTorpemsocts onpenensior npu #2¢T0TC rpa;unponm: v(ec-
JM OHA YyKa3aHa B TeXHHUECKOH ,uoxyMeHTﬂum) nwnypn_’ 3Haq8mm“f
4acTOT, COOTBETCTBYIOLIHNX HayaJy H KOHIY HOp“a“_b"{OH ”, pa o‘q’eu
o6Jlactell yacTOT NMOBEPsIeMOro BOJbTMETpa apH 3Hal’c‘mf”‘ HaTpsAAe-
wug (1—0,9) U, xaxnoro amamasona mamef i HampaACHHI.
lMpumeuanue Ecau BonbTMETp He GBUI HOBepleTonnhe am 4314 43.15 na
TO €ro MOrpelHoCTb ONPEAEISIOT AOMOMIUTENBHO 10 ﬂoﬁ uoxymemaumli WA Ha on-
YyacToTe IpajyHPOBLH (€C/JH OHA YKa3aHa B TeXHHYec, :
HOH H3 4acTOT HOpPMAJbHOH o6snacTH (MHHHMAJbHOH M MaKCHMATbHOH)
4.2.2.4. OTHOCUTEJLHYIO IOTPEIIOCTD Bonb'rmeapgl;s MPOLEHTaX
PacCYUTHBAIOT MO (GOpMyJaM, TpHBeAeHHBIM B I 2.0.1.0 HACTOSWHX
METOAHYEeCKUX YKa3aHHH.

8

ed mo n 431 nacrosiurun MV,



4.3.2.5. Tlonyuennble 3HaYeHHs NOTPEIIHOCTEH He ACJIKHBL NPEBHI-
WwaTk 3HA4YEHHA MAOINyCKa KOHTPOJSA, ompeneasiemMoro mo nm. 1.5 MU
118—77 ¢ yueroMm TpebGoBanuii n. 2.3 HACTOSIMIMX METOIMYECKHX VKa-
3aHHH.

4.3.3. Onpefe/ieHne MOTPEIIHOCTEl BOJBTMETPA MPU HIMEPEHHH
HMIIYJbCHOTO (BHAEOUMITY/IbCHOIO) HANPSKEHHHA.

4.3.3.1. TlorpemnocTy BoJabTMeTpa (OCHOBHYIO B HOPMaJbHOH H
HorpelHocTb B pabouell 06JacTsX BPEMEHHEIX NapaMeTpoB HMITYJb-
COB) OIpeJeJSIOT METOJOM CpPaBHEHHS ero NOKA3aHHH C MOKa3aHusd-
MH{ INOBEPOYHOH YCTAHOBKH MJH MHOTO3HAYHOH MepEl HMMYJbCHOrO
Hanpsixkenus (Haupumep, tumoB Bl-5, I'5-75, M1-7), uiu ¢ nokasa-
HHSIMH 00pa3loBOro BoJIbTMeTpa (Hanpumep, tumna B4-11) u o6pasuo-
BODO JeJsiuTelsi Hanps:enus (Hanpumep, tunos JI1-13, IHB-5;
JAHB-6).

4.3.3.2. B o6ocHOBaHHBIX caydYasX IPUMEHSIIOT JApPYrHe METORH
IIOBEPKU BOJBTMETPOB HPH YCJOBHH COIMJIACOBAHUS H YTBEPXKIAEHHS
X B YCTAaHOBJIEHHOM INOPSIJKe C OPraHaMH rocyAapCTBEHHOR MeTpoJo-
THYECKOH CaAyxKOBI.

4.3.3.3. CTpyKTypHBIE CXeMBl COeJUHEHHS NPHOOPOB HJs IOBEp-
KH BOJIbTMETPOB IpHBeJeHbl Ha puc. 4—8.

Puc. 5. CxeMa coeAuHeHus NpH-
H
5";'6;1'0?{?1 c%i?:;isg? GOpOB NPH HCHONBL3OBAHHM  re-
BI;HHHP QJ%p'VIPIpOB ATens HepaTopa  HMNYJLCOB  THNA
HMIyJabcoB Tdma U1-7: I'5-75 (I'5-53):
I—reHcpaTop — MMIOYJbCOB THRA

/—HCTOYHHK  IIOCTOSTHHOTO I'5-75 (I'5 53); 2—KoaxcHalbHas CO-
HanpaxeHus; 2—dopmuposa- r7acoBaHHasi Harpyska (M3 KOMINIEK«
Tesb HMMyabcon tuna HI-7; Ta redeparopa 15-75 mau  I5-53);
3—KOaKCHAMLHEIA ~ H3MepuTe- 3—KoaKCHaJbHEIH H3MEDHTEbHBIH
JIBHbIA  SACKTPHUECKHH COEMM- 5JCKTPHYCCAHII COENMHHTENb (H3 KOM-
HHTeJb (M3 KOMILIEKTa ToBe- IIeKTa MOBEPAEMOTO  BOJAbTMETpa);
PAAEMOTrO BOIBLTMETpA); 4—KO- 4—noBepsieMblit BOJIbTMETD
akcHajbHast — COIMIAcOBARHA4q
Harpyska, 5—IMOBepsIeMbIfi
BOJLTMETD; 6—nudpoBoi
BOJIbTMETD IOCTOSIHHOTO TOKa
- Puc. 7. CxeMa coefHHEeHUS

“;_‘_I npu6opoB MPH  HCIOJB30-

8aHWH 00pasuoOBOr0 HM=
NyJbCHOrO BOJILTMETPA:

1—reHepaTop MMIYJIbCOB;
2—HarpysKa reHepatopa HM-

Puc. 6 Cxema coenune-
gusi mpufopoB  mpu Iic-
NOJAB30BAHHH  YCTAHOBKHU

Tena B1-5: nYyAbCOB; 3—06pa3nOBbIR

BOAbTMETP; 4—KOaKCHaJbHbI}

I—ycraHoBKka THma BIl1-5; H3MEPHUTEJNBbHBIA  3JIeKTpHUYEC.

2—KOaKCHaAbHBIR H3MepH- KHIl coefHHMTeAb (M3 KOMI-

TEJbHBII 3JIeKTpHYECKHH coe- JekTa o6pas3nosoro BOJbBT-

JHHHTEJb; J—noBepseMbift meTpa); 5—noBepsieMbIN}
BOJABTMETD BOJIBTMETD



“r

Puc. 8 Cxema coenamnenus npubopoB npu
HCIO/IG30BaHHH  06pasyoBoOro  HMIYJBCHOTO
BOJLTMETPA ¥ 06pa3UOBOro AENUTENs:

I—reHepaTop  HMMIYJbCOB; 2-—coraacymoigee yCT-
poOlCTBO; 3—KOAKCHANBLHLIY M3MEepUTENbHLIE 35JekT-
puyeckHil coeHHHTeNb (H3 KOMRJXeKTa 06pa3noporo
BOALTMETpa); 4—06pasuoBhlil ReaHTeNnb  HalpRKC-
HHA; 5--KOaKCHANBHBIA H3IMEepHTOISUBIT IAEKTNH
YecKHH CcoeJHHUTENb (H3 KOMILUICKTA  NOBCPAEMOTO
BOJILTMETPA}; 6—TnoBepscMblil BoJbTMETD; 7—o0Gpas-

NOBLIi BOJALTMETD

4.3.3.4. TlorpewHocth BOJbTMETPA ONpEAENAIOT B HOPMAJBHOH u
paboueil o6JsacTiX BPeMEHHBIX NMapaMeTpoB HMIYJbCOB (E€CJIH OHH
yka3aHbl) IDH HauMeHbUleM H HawbO/bluieM 3HAYEHHSX BPEMEHHHIX
NapaMeTpoB HMNYJAbLCOB 3THX OOJjacTell npH 3HAYEHUSX HaNpsAKOHHS
(0,9—1) U, Bcex amanaszoxoB uaMepenus. [Tpu stom Ipy Ka)aoMm
3HAUCHUK HAMPSKeHUS H3MEDEeHHs NUPOBOAAT NPI BCeX CAEAYIOULHX
COYeTaHUAX BPEMECHHBIX N1apaMeTPOB:

1

Tinax » Qmin ’ F= Tmax Qmin
Qmax ’ Fmin 3 T = Fmin Qmax :
1
Fmax » Tmin » Q== “min Fma
“mi X

rie t— AJAUTENhHOCTh HMIYJAbCa; F—dyacrtoTa nosropenus; Q— ckpa-
JKHOCTbD.

Paccuurannbie 3Hadenus F, v # Q He J0/HbLI BHIXOLHTb 3a Mpe-
JeJbl JaHHOH HOopMaJabHOH (pabouefi) obsacTH 3THX NapaMeTpoOB.

Ecan xakoe-nu60 M3 pacCuMTaHHBIX zHayeHHH mapaMerpoB F, =1
1 Q BHfifer 3a npeleJbl JaHHOH HopMmasbHoH (pabouefi) obaacru
(unu B JApyrux OGOCHOBAHHBIX CJydasix), TO JAaHHOE COYeTaHHe 3a-
MEHSIOT Ha JBa CJCAYIOUIHM 00pasoM:

!
T F = ——
max Q’ Tmax Q 2

1
Qmin y Ty F = Gmin = 3

|
Qumaxs Fyt = “FOn

1
F"”“’Q’Tﬁ_m

-

10



- 1
}max»T)Qz_— ’

Frmax~

1
Tmin»FyQ:——*' 5

F tmin

e F, t u Q— moGule 3Hayeddsi NapaMerTpoB, He BHIXOIsUlHe 32
npejensl faHHOH HOpMaspHOH (pabouei) o0JacTH.

Ecan oaHo M3 npefesibHBIX 3HAayeHHH BPEMEHHEIX NApaMeTpoB He
YKa3aHO B TEXHHYECKOH NOKYMEHTaHWH, TO ero ONpeReJsioT H3 COOT-
HOLIEHHH

1

._____..;
Tmin Fmin

Qmax =
len =

Mpuveuaune Ecm BoabTMETp He Obli  NPENBAPHTENLHO NOBEPEH IO
o 4 3.1, 43.2 HACTOSAIMUX METOJAHYECKHX YKa3aHHH, TO MOrpeilHOCTh ero AXOJKHA
6biTh onpeledeHa AONOJHHTENIbHO IIPH  3HAYGHHAX HANPSDKEHHS, YKa3aHHHX B
nm. 4315 npu ofHOM H3 coOYeTAHHH BpEMEHHBIX NapaMeTpoB HOPMaJbhHOH o6aacTH.

T T e
Tmax Fmax

4.3.3.5. Tlorpew HocCTh BOJbTMETpPA ONDEAENSIOT KaK IIPH HOJOXKH-
TeJbHOH, TAK U HPH OTPHUATEJbHON NOJSIPHOCTSX HMNYJbCOB.

4.3.3.6. OTHOCHTEAbHYO MNOTIPEIIHOCTh IOBEpPSeMOro  BOJLTMETPA,
%, paccunThIBAOT MO (GOpMyJaaM:

JNs CTPYKTYPHOH cxeMbl puc. 4

A
AJSE CTPYKTYPHBIX CXeM pHc. 5—7
Ug - U )
6= o .. 100,

JJIS1 CTPYKTYPHOH cXeMBbl pHc. 8

Uy — Ky U,
8= — 100,
rae U, —noxasaHusi noBepseMoro sosabrMerpa, V; U, — noxasaxus
o6pasuoBoro cpeacrBa usMepemus, V; K, — koadduuueHT neperaus
06pasloBOro JeauTels HanpsxKeHus, pasunii 1/K,.

4.3.3.7. TlonyueHHBle 3HAUeHHsS MOTPELIHOCTH HE JOJIKHBI IPEBhI-
warh 3HaUeHUsi JOMyCKa KOHTPOJS, onpepeasemoro no m. 1.5 MU
118—77 B cooTBercTBHH ¢ TpeBoBaHHEM M. 2.3 HACTOSALIMX METOLH-
YECKUX YKa3aHHi.

4.3.4. Onpenesnesye mODpelHOCTEl BOABTMETPA INPH H3VIEPEHHU
HMIYJIbCHO-MOAYJIHPOBABHOIO (paJHOHMIIYJbCHOIO)  HaNPSIXKEHHUS.

4.3.4.1. [orpemwiHocTh BOJbTMETPA B peXXHMe H3MEpEHHS pPagHO-
HMITyJIbCHODO HANpSIKeHHsT obecleudBaeTcs ONpelefeHHeM Morpeui-
HOCTeH BOJBTMETPA MPH H3MECDEHHH NEePEeMEeHHOTO H HMIYJbCHOTO

Li



HanpsxXeHH# Mo Meroauke nm. 4.3.2 n 4.3.3 HACTOAIHUX METOAUYECKHX
yKaszaH#i.

4.3.5. Tlepen nmpoBeledHeM KaKIOr0 H3MepEHHS IIPOBEPSIOT 3JeK-
TPHYECKYIO YCTaHOBKY HYJs BOJbTMETPa M KanHODPOBKY, €ClAH OHH
NpeAyCMOTPEHBl JJIsl JAHHOTO BOJBTMETPA.

4.3.6. DopMa npoTOKOJA MOBEPKH NpHUBeJeHA B 0053aTeNLHOM NPU-
JIOXKEHHH 2.

5. OMOPMNEHUE PE3YFNbTATOB NOBEPKM

5.1. BoabTMmerTpsl, Nmpolieflune INOBEPKY C IIOJOKHTENbHBIMH  pe-
3yJabTaTaMH, IPHU3HAIOT FOAHBLIMH K BBIIYCKYy B of0pallleHHe H HpHMe-
HEH HIO.

5.2. TTosoxuTenbHEIE Pe3yJabTaThl NOBEPKH OPOPMJIAIT  caeaylo-
wuM 06pasoM.

5.2.1. PesyambpTaThl rocyJapcTBeHHON TOBEPKH BOJbTMETPa 0(OPM-
JISIIOT BbiAauyell CBHAETENbCTBA II0 YCTAHOBJAEHHOH (opMe MM HX
kaeimenneM. TIpn Heo6xogumocTd ua O0BGOPOTHOM CTOPOHE CBHJETENb-
CTB2 WX B aTrectarte (IacIopTe) NPHBOLST pe3yJbTaTH IOBEPKH
BOJIBTMETPA, MOANHCAHHbIE [I0BEPHTEIEM.

5.2.2. PesysbraThl BeIOMCTBEHHOH IIOBeDKH BOJBLTMETPOB O(pOPM-
NS0T B TOPSAKE, YCTAHOBJEHHOM BEJOMCTBEHHOH MeTPOJOTHYECKOH
cayx601l.

5.3. BoabTMeTpHl, NpOWIeAUIHe TNOBEPKYy ¢ OTPHIATEJbHEIMH pe-
3yJbTaTaMHl, K BLINYCKY B o0pallleHHe M NPHMEHEHHIO He JOIYyCKaloT-
cs. Ilpu 3TOM BBIZAIOT H3BRILEGHHE O HENPHrOJHOCTH C YKa3aHHEM
TIPUYHAL
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TEXHUYECKUE XAPAKTEPUMCTUKM PAAA LIKDOPOBLIX MMMYNECHbLIX
BOJIbLTMETPOB, NOANEXALLMX NOBEPKE MO HACTOAMUM
METOAMUYECKMM YXKASAHUAM

HPHJIO)KEHHE 1

Cnpasounoe

Bux naMmepsgemoro

HNunanason

Tpeaeant

Yacrora, Hz

HanpsKeHus Hampsikeuus, V| uamepenuns, V
[TocTosiHHOE 1—15
1—150 10150 —
[Mepemennoe 1—130 1—15 20—1.105
B4-7 10—130
Buneoumnyancuoe |1—150 1—15 10—4.104
10—150
[TocrosiuHoOE 0,1—150 0,1—15 —
10—150
[Tepemennoe 0,1—130 0,1-—15 10—1.108
B4-13 10—130
Buaeonmnyiscuoe |0,1—150 0,1—15 10—1.10¢
10-—150
[ToctosrHOE — —_ —_
B4-17
[TepemenHoe — — —_

JAnTe bHOCTD

mysnca, s | Crowwsoers | TTORLCRS MO OCANOR

5

- -_ =+ (0,5+“U—
8

- - *(05+77)
5

6osee 0,5 —_ (0.5 4 ——
0,1—0,5 05+7
- 10

=(1+ )

=(05+7)
2

05+
2

Goaee 0,5 —_ + L.

0,1—0,5 *(05+7)
3

=4+ )




vl

MTpodoancenue

Bua uaMepsiemoro

Juanasou

19§ B onycK i
Tun Halp KeNus Hanpsmennn, V uame‘?:g:g?lv Hacrora, Hs %’:&T;f:c?cﬂ'; Crnaxmnocts p;fgfgé’:nﬁégﬁf zf:mo
0,1—100 0,1—1 0—100 0,2—1000 > 100 *+ (1,5 -5)
B4-17 BuzeouMmnynncioe [C JejHTeqCM 1~—10
100—1000 10100
100-—1000
TTocroannoe 0—30 ¢ 0,3; 1; 3; — — — +(0,4--3)
AcaureqaeM (10, 30; 100;
0—300 300
[Mepemerroe 0—13 ¢ 0,3; 1; 3; 10—5-107 — —~ + (0,4—20)
B4-20 aeauteseM | 10; 30; 100;
0—130 300
Buneonmnyascuoe |[0—25 c 0,3; 1; 3; 10—5-107 0,02—0,5 — + (1—20)
gesuTeneM {10; 30; 100 0,5—5-104 + (0,4—2)
0—250 300




NPOTOKON Ne

nPUIO)XEHHE 2
O6s3areabroe

NOBEPKH MMINYNbCHOro UHGPOBOro BONLTMETPA THNA

 NPeACTABNEHHOro

(HaUMeHOBAHAC OpraHH3 AUy}

PesyabTaThl NMOBEpPKH

prwe}mebee CpeacTBa MNOBEPKH

Onpenenenyue MOrpPemIHOCTed HMIYJABCHOTO LHGPOBOro BO.JIbTMETpPA

dopma Ounanason 6,
H3MepscMOro HaMepeHus Un' \" Uo* V| F, Hz Q & % lg"
HaupaAReHnd Hanpakerna V %

Buisoan

IoBepky mpopoaua N O Pamummsa

(MOANHCH)

19

15



METOJHYECKHE YKA3AHUSA
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Pa 50-347—82

Penaktop T. . lucapesa

Texnnueckuit peaakrop O. H. Huxkuruna
Koppekrop T. H. Kornonernxo

H/K
CpaHo B Ha6. 16.09.82 IToxn, K mneu. 24.12.82 T—22042 dopmar 60X90'/;,s Bymara Tunorpad-
ckast Na 2. TapHutypa auteparypmas. Ileuarsr Bricokag 1,0 o A 1,0 yw.-magx. A. Tup. 3000
3ar. Ne 24:3 Llera 5 kon. Hax. Ne 7499/4

Opaena «3nak Iloueta» WalaTedAncTBO cTanzapros, 123557, Mockea, HoponpecHencku#t mnep., 3.
Kanyxckas tunorpadus craHAaproB, ya. MoCKoBcKas, 256. 3ak. 2413



http://files.stroyinf.ru/Data2/1/4293851/4293851778.htm

