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1981 r. N2 3115 cpoK BBeeHUN yCTAaHOBNEH

¢ 01.07 1982 r.

Hacrosiuii craHaapTt pacnpocTpaHserca Ha 2JeKTPOHHbIE aHaJIo-
roBble HMIIYJbCHBIE BOJIBTMETPHL (JAaJjiee — BOJIBTMETPHL), BhIIYCKae-
Mble o [OCT 9781—78 u uMmeromiye xJjacchl TOUYHOCTH  {(fIpeneJnl
JAONMYCKAaeMBbIX OCHOBHBIX HoOrpeitHocref) 1,50-+25, u ycTaHaBAUBaeT
METOAbl ¥ CPEACTBA HX NEPBHYHOH ¥ MEePUOIHYECKOH MNOBEPOK B pe-
JKMMe H3MEPEeHHs HaNpAXKEeHUSA IEePUOIHYECKOH TOC/Aed0oBaTeNbLHOCTH
NPAMOYTOJNbHEIX HMIIYJbCOB B AHanasoHe ammiauryag 1 mMB-=-100 B
(¢ BHewiHuM penurtesieMm 40 1000 B) npu gauTeNbHOCTH UMHYJALCOB OT
3 HC B0 1 ¢ #u yacrore noBropenug or 1 I'u mo 50 M.

BoabrMeTphl, NpeAHasHaueHHbIE [HJsI H3MEPCHUS HE TOJbKO HM-
NyJbCHBIX HaOPAXEHHUH, HO MOCTOSIHHBEIX H NEePEMEHHBIX HallpAXKeHHH,
caenyer pgonoJsaurenbHo mnosepdaTe no T OCT 8.402—80, I'OCT
8.118—74 n I'OCT 13473—68.

[Io MeToaHMKe HacTOslllero CTaHAApTa JONYCKaeTcs MOBEPATL JApY-
rHe 3JIEKTPOHHBIE aHAJIOTOBBle UMIYJLCHBIE BOJBTMETPHEl C METPOJO-
FMYECKUMH XapaKTePHCTHUKAMU, AaHAJOrHYHBIMH  XapaKTePUCTHKAM

BOJIbTMETPOB, BHINyCKaeMbiX B COOTBercTBHM C TpeboBanusmu ['OCT
9781 —78.

1. ONMEPALMAN U CPEACTBA NMOBEPKM

1.1. Ilpu npoBeneHHH IOBEPKH JNOJXKHBI OBITh BBINOJNHEHLl CJe-
AyIOLLHE OIepalHu:

BHeIUHHH ocMoTp (1. 3.1);

onpo6oBaHue (1. 3.2);

onpejejieHHe METPOJOTHUECKHX XapakrepHcTuk (1. 3.3).

U3paHue o-qsnuuanbuoe Nepeneyarka BocnpeweHa

*x
© Uagatenncreo crangapros, 1981
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1.2. Jlass noBepKH BOJIBTMETPOB NOJKHBI OLITH NMpHMeHeHH o6pas-
1IOBbIe CpEeACTBA, NO3BOJAAIOLIHNE H3MEPSATb HJH BOCIPOH3BOAHTL HM-
IyJbCHOE HaNpsiZkeHHEe C IOrpeuIHOCThblO, He IIpeBBIUANOLIEH OJHOH
TPETH COOTBETCTBYIOUIEro Ipefeja AONYCKAeMOH MMOTPellHOCTH MOBe-
psieMOro BOJIBTMETpa BO BCeM JHalla3OHe HAIIPS2KeHHH M BPEeMEHHBIX
IapaMeTpoB UMNYJbCOB (YaCTOT NMOBTOPEHUS, AJUTENbHOCTER H CKBaXK-
HOCTeH HMIYJIbCOB).

[TapaMeTphl HCKaXKeHHH HMIYJbCOB (BHIOpOC Ha BepUIHHE, MdJIH-
TEJbHOCTb (PPOHTA MU Cpe3a, HEPABHOMEPHOCTb H HAKJOH BEPIIHHH
H T. I1.) JIOJXKHBE COOTBETCTBOBATh TPeOOBAHHSM TEXHHYECKOH OOKY-
MEHTAallMd Ha IoBepsAeMBId BOJILTMETP U 00pasunoBoe CPeACTBO H3Me-
pEHHI.

1.3. Ilpn npoBeaeHHHN NOBEPKH JOMNKHBE OBITh MPHMEHEHHI CJAeAVIO-
e CpeACTBa IMOBEPKH.

1.3.1. O6pa3uoBpie MHOrO3HAaYHEIe MePBl UMITYJbCHOI'O HaNpPSAXKeHHUs
2-TO pa3psanaa:

YCTAHOBKA MIJIf TOBEPKH CPEICTB H3MepeHHll MMIYJbLCHBEIX Hanps-
XKeHUH (KaauGpaTop HMNYJbCHBIX HanpsikeHu#) tuna Bl-5 ¢ mpe-
JeJJaMH JONYyCKaeMOH OCHOBHOHM IIOTPEIIHOCTH MO  HAMPAXKEHHUIO
+ (0,0+1,25) Y% B aumanaszone amnautya 0,1 — 100 B npu anaurenb-
HoCcTsiX UMNyabcoB 1+ 1000 Mmxc u yacrorax noBropenus 0,1+ 1000 I'u;

dopMupoBaTesap UMINyJbcoB THna M1-7 (¢ BHEIIHHMM HCTOUHHKOM
[IOCTOSIHHOI'O HanpsAXkKEHHd U  BHEIUHUM UHPPOBBIM  BOJbTMETPOM
IIOCTOSSHHOI'O TOKa) C IpexejJaMu JIOINYyCKaeMOH OCHOBHOH IOrpell-
HOCTH no HanpsxXeHuio *=19% B auamasone Hanpsaxenu#di 10 mB-=+10B
Ha BHelIHeH corjacoBaHHOH Harpyske (50+0,25) Owm, ¢ aAmana3oHOM
OJUTEJbHOCTEH UMNyJbCcOB 3—300 HC, ¢ AHAaNa3OHOM YacTOT INOBTO-
pennst 20+ 100 I'm;

resepaTtop uMnyJabcoB tuna I'5-75 uam I'5-B3 ¢ mpexenamu gomny-
CKaeMO# OCHOBHOH mnorpemiHoctH no Hanpsaxenuio =+ (0,01 U4+5 mB)
B nuanasoHe HanpsxKeHud 1+10 B u £0,03 U B nuanasoHe Hanps-
keHMH 10 MB—+1 B Ha  BHemlHe#d  COTrJIaCOBAHHOH Harpys3ke
(00x£0,25) OmM ¢ puanaszoHoM AJHTeJBHOCTeH UMNYAbCOB (0,09 MKc+1 ¢
(0,3 Mrc+1 ¢ gaa tuna 1'5-53), ¢ AHana3oHOM 4YacTOT NOBTOPEHUA
1 Tu—10 MI'uy (1 T'u—1 MI'u aas tuna I'5-53).

1.3.2. O6pasuoBble HMIYJbLCHBIE BOJbTMETPH 2-r0 paspsna:

KOMIIEHCAUHOHHBIE HMIYJbCHbBIe BOJbTMETpBl Tuna B4-19  uau
B4-11 ¢ npenenamu gonyckaeMon ocHoBHOH morpemtHocTd =+ (0,2+4) %
B AuanasoHe Hanpsxenuu 1-+100 B, ¢ Auana3oHOM IAJIMTEJbHOCTEH
umnyiascor 10 HC=+25 MC, ¢ [OMAama30oHOM YacTOT  MOBTOPEHUS
20 'm— 50 MTI'L 1 ckBaxkHocThiO 2- 105;

UMIYJbCHBle LUPPOBEE BoAbTMETpPH THNa B4-20 uau DB4-13 ¢
npefesaMu JONyCKaeMOH OCHOBHON mnorpemHoctH =+ (0,5-3,0)% B
avanasoHe HanpsxkeHud 1 100 B, ¢ aAuamazoHoOM  IJHTEJBHOCTEH

umnyabcoB 0,5 Mkc+50 Mc, ¢ aHMAma30HOM  YacCTOT  IOBTODEHHUS
20 Tu=1 MI'w.
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1.3.3. O6pasuoBhie JeJUTENH HANPAKEHHUA:

aeauTe]b Hanpsaxedus — npubop tuna H1-13 (ACO-3M) ¢ npe-
deJaMH JONYCKAEMOH OCHOBHOHM MOTrPEUIHOCTH M0 KO3h(PUUHEHTY e-
Jeunss =+ (0,01 =-0,06) xb nau +=(0,1-0,7)% wna  yacrorax cB. 0
10 6,6 MI'u u = (0,06 - 0,3) b uau =+ (0,7-3,5)9% Ha wuyacrorax
cB. 6,5 MI'n no 35 MI'n, ¢ nuanmasonom ocaabjaenusgs 10— 90 nb
ctynensamu uepe3 10 gb (arrecroBaHHBIZ 10 35 MI'u);

neantenn Hanpsixkenus tunoB JAHB-5 u IHB-6 ¢ npegenamu no-
nyckaemMo#f ocHoBHOH morpemnoctu = (0,4--1)%), ¢ ocnabienuem
cootBeTcTBeHHO 20 u 40 nb u auwanazonom uyacror 0— 1000 MI'n.

1.3.4. I'eHepaTopbl UMNYJbCOB, of0ecneunBaroliHe [JHAMA30H [JIH-
TeAbdocTen 10 He—-50 mMe, JAManasoH  4acTOT  TNOBTOPCHUA
20 I'm—= 50 MI'u n amanmason amnautyn |-—100 B (Hanpumep Tu-
nos 1'5-35, I'5-48 u I'5-54).

1.3.50. 1lugppoBoii BOJBTMETP NOCTOAHHOrO TOKa (AAA  npubopa
MN1-7) ¢ npenenamu jponyckaeMOil OCHOBHOM norpemiHocTd He boJee
+0,2% B AManasoHe H3MepsieMbiX Hanpsixenu#n 1 mMB-+100 B.

1.3.6. KoakcuanpHag corJgacoBaHHas Harpyska tuna 29-13/1 (aas
npubopa M1-7) ¢ KoapdpuHeHTOM CTOsSIUeH BOJHBI 110 HANPSIXKEHHIO HE
bojsiee 1,05 B pmamasone yacror 30 = 2500 MI'n, conporuB/eHHEM
(60+0,25) Owm.

1.3.7. FICTOYHHK NOCTOSIHHOrO HanpsxeHus tuna B1-8 (ansa npu-
6bopa M1-7) ¢ npuanazonom Hanpsikenuit 0 100 B, HecTabuibHOCTHIO
Hanps:Kenust He Ooviee 0,1% u nmyancanuein He 6osee 10 MB.

1.4. JonoMHUTENbHEIE TeXHHYECKHE XapaKTePHCTHKU ¥ TPeboBaHud
K CpeACTBaM IIOBEPKH IIpHBeAeHBl B 0043aTE€/NbHOM HPHJIOKEHHHU .

1.5. Honyckaercs NpuMeHSTb ApPYrHe CpeacTBa IMOBEDPKH, YAOBJIET-
BOpsAiolllue TpeboBaHUAM 1. 1.2.

1.6. McnoJsib3yeMble cpeicTBa H3MEPEHHIH A0JNXKHBE UMeTh JeHCTBYIO-
IHe JOKYMEHTBl O IOBepKe (METPOJIOTHYECKOH ATTECTAUHH).

2. YCNOBHA NOBEPKM U NOATOTOBKA K HEN

2.1. Ilpu npoBejgeHnu TNOBEPKH AOJXKHBL ObITE COOJIOLEHBI  ClIe-
AyIOllHe YCJOBHS:

TeMIllepaTypa okKpyxkamwlulero Bo3ayxa (20+5)°C;

OTHOCHTeJbHAS BJIAXHOCTb BO3AyXa (65+15) % ;

arMocepHoe nasaeHHe (1002x4) klla;

HallpsiKeHue nuTawonlei cetu (220+=4,4) B;

yacToTa nutaioulei cetu (50+0,5) I'm.

2.2. Tlepen mnpoBemeHHeM IMOBEPKH HEOOXOAWMO BBINOJHUTEL CJe-
AyIOLHe NOArOTOBUTEJIbHBIE PabOTHI:

H3MepHuTenbHble IPHOOPHI Nepel] BKAUYEHHEM B CeTh JIHTAHUHA 3a-
3€MJIUTD;

YCTAHOBHTh H3MmepdTeJbHBle IpHOOpHl B pabouee NOJOXKeHHE,
BKJIOYUTh B CeTh NHTAHUS M BhLAEPXaTb B TE€UEHHe BPEMEHH YCTAHOB-
JeHusi padbodero pexnMa, YKa3aHHOTO B TEXHHUECKOHM JOKYMEHTAallhM.
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2.3. IloproroButennunte paboTel U paboTy ¢ npubopaMH HPOBOJAAT
B COOTBETCTBHHU C TEXHHYECKOH JOKYMEHTalHeH.

2.4. OCHOBHBIE TeXHHYECKHEe XaPAKTEePHUCTHKH 3JeKTPOHHHIX aHa-
JIOTOBBIX UMIYJbCHBIX BOJBLTMETPOB, NMOAJEXKAIIHX IIOBEepPKe 110 HACTOMA-
IleMy CTaHJapTy, NPUBEJEHEI B CIPAaBOYHOM IPHJOXKEHHH 2.

3. MPOBEAEHME MNOBEPKM

3.1. BHemnHHH oCMOTP

[Ipy BHelIHEM OCMOTpe HOJIXXHO OBITH YCTAaHOBJIEHO COOTBETCTBHE
[I0BEPSIEMOTO BOJIbTMeTpa CJeLYIOIIHM TpeOOBaHHUSAM.

3.1.1. IloBepsieMbIfl BoJIbTMETp JOJXKEeH OHITh cHaOXeH BceM He-
o0XOAMMHM [Ji1 NPOBeJleHUs MMOBEPKH U3 KOMILJIEKTAa  BOJbTMETpa,
BKJIOUAsl TeXHHYECKOe ONHUCAHUE U HHCTPYKLUHIO MO 3KCIJyaTalHH.

3.1.2. ¥ nosepsieMoro BoJbTMeTpa JOJIKHEl OTCYTCTBOBATh MOBPEXK-
JeHHdA OTCYETHOro0 YCTPOHCTBA, PEryJHPOBOUYHBIX H COEJIHHHTEJbHBIX
9JI€MEeHTOB, KOpilyca, BJAHUSAIOIIHNX Ha HOPMAaJbHyI0  paboTy BOJIBLT-
METpa.

3.2. Onpo6oBaHHue

IIpu onpo6GoBaHHK BOJBTMETPA BHIIOJHAIOT CJAelyIOlllHe OllepalHHy.

3.2.1. YcraHaBJHBAIOT yKa3aTeslb LIKAaJibl BOJbTMETPAa MeXaHHue-
CKHM KODPPEKTOPOM Ha HYJEBYIO OTMETKY WIKaJH IIPH BKJIIOYEHHOM
MHTAHHUH.

3.2.2. BrJIoyawTr nopepsieMbld BOJIBTMETP B CE€Tb NMHUTAHHSA, 3aMBI-
KaroT HAaKOPOTKO €ro BXOA (MJAH HarpyKaroT BXOJ Ha onpeaeseHHOoe
JNIEKTPHYECKOE CONMPOTUBJICHHE, €CJU 9TO YKA3aHO B TEXHHUECKOH J0-
KYMEHTAUHH), BHIAEPIKUBAIOT €ro B TeYeHHe BpPeMeHH YCTAHOBJEHHS
paboyero pexuma H HOPOBEPSIOT BO3MOXKHOCTb 3JEKTPHYECKOH yCTa-
HOBKH YKa3zaTejsl Ha HYJeBYI0O OTMETKYy IUKaJIbl, eCJId TaKas ycra-
HOBKA IIpeAyCMOTpeHa. 3aTeM IpOBepPSIIOT BO3MOXKHOCTHL BCeX JPY-
rUX NpeABapUTENLHBIX HAacCTPOeK BOJbLTMETpPa, YKa3aHHBIX B TeXHHUe-
CKOH JOKYMEHTAallHH Ha IoBepsAeMbld BOJbLTMETP.

3.2.3. Ha BXxoJ BoJbTMeTpa NOJAIOT UMIYyAbCHOEe HamnpsxeHue Pe-
ryJAHPOBaHUEM' BXOJHOro HalpsXXeHUss NPOBEPAIOT HaJUYHe OTKJOHE-
HHAS yKasaTess UIKaJbel OT HYJE€BOM OTMETKHM HAa BCeX Ipeaenax H3Me-
PEHHSI M BO3MOXKHOCTh CBOOOAHOro mnepeMmellleHHsi yKasaTeJssd 10 BCEH
lKaJe Ha J1o00M H3 IIpelesOoB H3MEPEHHH.

OnpoboBaHue BoJbTMETpa JAONYCKaeTCd NPOBOAHTH MNPH Iogaye
Ha BXOJ IIOCTOSSHHOTO HJIH IepPeMEeHHOro HalnpsXKeHHs, eCJH IoBepsie-
MBIl BOJbLTMETD IipefHa3HaueH AJs H3IMEepeHHd, KpoMe HMIYJbCHOrO,
H 3THX BHJOB HallpsI2KeHHS.

33. OnpeneeHue METPOJOIHUECKHUX XapakxKrTe-
DPHCTHK

3.3.1. IIpn moBepke BoJAbTMeTDA ONpeAessIIOT €r0 OCHOBHYIO  IO-
rpeHIHOCTh B HOPMAJIbHBIX H MOTPELHOCTh B pabouux objacTsx Bpe-
MEHHBLIX NTapaMeTPOB UMITYJbCOB.
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3.3.2. IlorpemiHOCTH BOJLTMETPA OHPEAENSIIOT METOJIOM CPaBHEHHS
€ro NOKa3aHUH C NOKasaHuAMH 00pasumoBOro cpeicTBa BOCIPOH3Be-
JEHHSA HMNYJbCHOTO HanpsXKeHus (MHOTCO3HAYHOH Mepbl UMIIYJbCHOTIO
HaNpsAXKeHUs1) HJIM HeNocpeldCTBEHHO C IOKasaHUaMH o0pPasIioBOro
MMIYJbCHOIO BOJIBTMETPA IIPH HCIOJbB30BaHHH 00pa3loBOro AeJIHTeNs
HanpsxkeHusa Ju6o Oe3 Hero. CTPYKTypHBIE CXeMbl CO€JUHEHHUS IIDHU-
60pOB 4JIA TNIOBepKH BOJLTMETPOB IIpHBeJeHH Ha uyepT. 1—05.

Cxema coeaMHeHHS NpHOOPOB MNPH MCIOJB3OBAHUH
(popmHpoBaTCAn HMIIyJAbcon THna H1-7

_EF—-_—-w—-_—
G
N

|

I—HCTOYHHK TMOCTOAHHOrO HanpsXxeuus;, 2--dopMHpOBA-
TEJb HMOVJALCOB THNHa M1-7; J3—KoakcHalbHBIH H3MEepH-
TEJLHBIH 3JeKTPHUYECKHH COeAHHHTeJNb H3 KOMIJEKTa  [o-
BepsaeMOro BOJbBTMeTPA, 4—KOaKcHadbHasg  COrJIacoBaHHAaA
Harpysxa, d—IoBepaeMbiii BOJALTMeTp, 6—nubpPOBOH BOJBLT-

MeTp NOCTOSHHOIO TOKa

Uepr. 1

Cxema coenuneHusa npuéopoB nPH MCNOJLIOBAHMH
reieparopa wmMnyjancos Tmna I's-75 nan I'5-53
l ] 4 l

2 3
I—reHepaTop ¥MnyJabcoB THNa [5-78 Ham I'5-53, 2—KoaKcHaJdbHas cor-
JdacoBaHHasg Harpy3kxa H3 KOMILJIEKTa redeparopa Twrna 1'9-75 uamx I'b-53,
J—KOaKCHaJIbHBIH H3MEPHTEJbHLIH 3JeKTPHUYECKHA COeIHHHTENb H3 KOMII-
JIEKT2 NOBEpPAEeMOro BoJAbTMeTpa, 4—IMoBepsSseMbid BOJLTMETP

Yept. 2

Cxema cocautenus npubopos npu MCNOALIOBAHHH
ycTanoBkd TtHna B1-5

I—ycranoBka Tuna B1-5, 2--KoaKcCHaNbHbIA H3MepHTEJ]b-

Nl 3JeXTpUICCKMA COCAHHHTENDL, J—IOBePAELMBIN  BOJILT-
MeTp

UepT. 3
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Cxema coeguHEHHsT NPHOOPOB NpPU HCNONb3O0BAHHH
o0pa3uoBoro MMNyJbCHOro BOJbTMETPA

I—renepatop HMINOYJALCOB, 2—Halpys3kKa TeHepaTopa  HM-
NYJAbLCOB, 3—OOpPA3LNOBLIH BOJALBTMETP, 4-—KOaKCHaJLHBIN H3-
MEDPHTEJIbHBIH 3JEKTPHUYECKME COEJHHHTENL U3 KOMIIJEKTa

00pa3noBOTO BOQJIbTMETPa, 5—IOBepPsIeMBIR BOJBLTMET]D

Yepr. 4

CxeMa coeauHEHHS NpUOOPOB NPH HKCHOAL3OBaAHHH
06pasioBoOro HMNyJaLCHOro BOJLTMETPA
M 00pa3noBOr0 AEANTEAS HANPHKEHUS

I
l

l

Il___.__,.IQI 3._______.'4___-|5I___.|6l
7
I—renepaTop HMNYJbCOB; 2—=cornacyioclllee ycrpolictBO;, I—KoaRCHaJAbHbBIH H3MEPHTEALHDBIT

SJEKTPHYECKHH CO€IHHHTEeNb H3 KOMILJIeKTa O00D43[0OBOro BOJbBTMeTpa; 4—o6pasloBblH JenHTeNb
HanpsXKeHHs; 9~—KOoaKCHaJNbHBIA H3MEDHTENABHLIH 3JIEKTPHYECKH COeIAHHUTENbh H3 KOMILJIEKTa IMOo-
BepsieMOro BOJAbLTMeETpa; §—noBepseMblli BOJIbTMETP; 7—06pasHOBBIH BOJBTMETD.

Uepr. 5

B o060CHOBaHHHX cay4dasiX MO COIJIaCOBAHHIO C OPraHaMH TrocCy-
IapCTBEHHOW MeTPOJIOTHYeCKOH cJaykKObl N0NycKaeTcsd NPHUMEHATh Me-

TOJ, TIO3JIEMEHTHOH NMOBEPKH BOJbTMETPOB.
3.3.3. Onpedererue OCHOBHOIX ROSPEUHOCTEE BOALTMETPOB 8 HOP-

MANbHOLX OBAQCTAX BPEMEHHbLX NAPAMETPOS8 UMNYAbCOB

3.3.3.1. OcHOBHYIO TOrpelIHOCTh BOJILTMETpPA ONpPEAEJSAIOT Ha KO-
HEYHLIX UYHMCJOBBIX OTMETKAaX IIKaJ BCEX NpeaesoB H3MEpeHUH IIpH
BCeX NpefesbHbIX 3HAYEeHHSX BPEMEHHBIX NapaMeTpoB HMIYJbCOB HOP-
MaJbHBEIX Of6Jacreil 3THX napamerpoB. IIpu 3TOM Ha KaxKjaoid moBe-
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pAeMOH OTMETKE H3MEpPEeHHS MNPOBOAAT INpPH BCEX CJEAYIOUHX coyYe-
TAaHHUAX BpPEeMEHHBIX NapaMeTPOB:

|
Tmaxs Qmin: F""‘

Tmax Qmin

1
F T == ———
Qmax: mins Fminomax ’

1

Tmin Fmax

b

Fmax) Tminy Q: ’

rae F-—yvacrora noBropeHus, I'n;
T— IJIUTEJbHOCTb HMIYJAbCA, C;

Q — CKBa>XHOCTh.
PaccunraHHble 3HaueHuss F, T ¥ Q He OOJIKHBLI BBIXOAUTL 3a Ipe-

Jeabl JaHHOM HOpMaJbHOM o6JsacTH 3THX mapaMerpoB. Ecau kakoe-
Au60 W3 pacCUMTAHHBIX 3HaueHUH mapaMerpoB F, t u ( BuHAET 3a
npejaebsl JaHHOH HOpMaJabHOH oOaacTH (Mad B APYrHX OOOCHOBAHHBIX
cay4yasix), To ZaHHOe COYeTaHHe 3aMeHSIOT Ha JABa:

i
Tmax» Q:F =

Tmax & ’
Qmim "C, F:'

I

TOmin

]
QmaX: F’T=F0max ’

1
Fmim Q:T: me_o y

3

F t.0 =

Imaxs !Q Fmax"’: y
l

Tmm,F,Q-—‘T-m

Ecnu ofHO M3 npelesibHHX 3HaU€HHH BpEMEHHEIX IIapaMeTPOB He
YyKa3aHO B TEeXHHYEeCKOH AOKYMEHTAlHH, TO ero ONnpeaesloT H3 COOT-

HOILIEHUH:

I
Qmax =

Tminf min

]
min— "
Tmaxl max

3.3.3.2. OCHOBHYIO NOrpelIHOCTb B HOPMAaJIbHOH OOJlacTH u3Mepe-
HUH ONpefesIIIOT TaK¥XKe Ha KaXXJOOoH YHCJOBOH OTMeTKe IIKaJbl Ji060-
o OCHOBHOrO Iipeiiesla H3IMEPEHHU IOBEPSEMOro BOJbLTMETpa NpH JIO-
O60# ofHOH KOMOHHALIMH BPeMEHHBIX NapaMeTpPOB HMIIYJIBLCOB, VKa-

3aHHHX B 1. 3.3.3.1.
3a OCHOBHOH MNpeaes H3MEepPEHHH MOBepsieMOro BOJIbTMeTpa INpH-

HHMAIOT npejaesy ¢ MHHHMAJIbHOH JAONYyCKaeMOH IOrpeLIHOCThIO.
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3.3.3.3. [las BOJLTMETPOB, HMEIOIINX HECKOJAbKO HOPMAaJAbHBIX 00-
Jlacted Kaxkoro-Ju0o BPEMEHHOro napamerpa HMIYJbCOB, ONpexeasioT
NOTPEMHOCTL B KaXKAOH  HOPMaJbHOH  00JJaCTH B  COOTBETCTBHHU

c n. 3.3.3.1.

3.3.4. Onpedesenue nocpewnocred 8 paboyux (pacuiuperroix) 00-
AQCTAX BPEMEHHbIX NAPAMETPOS UMNYALCOB

3.3.4.1. llorpewmnocts BoJbTMeTpa B paboued 00J1aCTH BPEMEHHHIX
IlapaMeTPOB HMIYJbCOB ONpPelesiilOT Ha KOHEeYHBLIX YHMCJIOBHIX OTMET-
Kax LIKaJa BCexX NpelejoB U3MEDPEHHH NPH IIpeleJbHBIX  3HAYEHHAX
BDEeMeHHbLIX JlapaMeTpPOB HMIyJabCOB paboyel 00JaCTH MO METOLHKeE
n. 3.3.3.1.

3.3.4.2. Jlass BOoJAbTMETPOB, HMEIOIIHX HECKOJbKO pabounx obJac-
Tei Kakoro-Jiubo BpPEMEHHOro MmapameTpa, HOTPELIHOCTb ONpPeaessiioT
B Kaxa0H pabouell obJacTH B cooTBETCTBHH C II. 3.3.4.1.

3.3.0. llorpemiHOCTL BOJIBTMETpPA C BHELIHHM HEJNHUTEJNeM  Hamps-
JKeHUs ONpenensioT Ha KOHEeYHOH UHCJOBOH OTMeTKe IIKAJh OOHOTO
13 NpeJesoB H3MepeHHS IPH MHHHMAJbHCM H MAaKCHMAaJbHOM 3Havye-
HUSIX MJIUTEJbHOCTEH HMIYJbLCOB, YKAa3aHHBIX B TEXHHYECKOM OIIHCa-
HUU OJs peXHMma palboThl BOJNIbTMETpPa C BHEIIHHM AeaureaeM. Ilpe-
JeJ H3MepeHHss BHIGHPAIOT TakKuM, 4TOOBI Iipeles AONYyCKaeMOH IiO-
TPEIIHOCTH B KOHEYHOH OTMeTKe IIKAaJEl Ohll HaHMeHBLIHH.

Ecan Takux npenesyiop y NOBepseMOro BOJbLTMETpPa HECKOJBbKO, TO
M3 HHX BBHIOHpalOT Takod, Ha KOTOpoM Omljia onpenejeHa HaubOJb-
11as MOrpemHOCTh HA KOHEYHOM OTMETKe Ipelesa U3MepeHHus 0e3 mc-
10JIb30BAHUSI BHEIIHErO AEJHUTe.

3.3.6. ITorpemtHOCTE NOBePSieMOro BOJBbTMETpPAa ONpPENeNSIOT Kak
1IPU TMOJOXKHUTEJbHOH, TAK U IIPH OTPHLATEJLHOH NOJIPHOCTH HMITYJIb-
COB.

3.3.7. Ilepen npoBeaenueM KaxXJOro uaMepeHHsi IPOBEPSIOT BJEKT-
PHUECKYIO YCTAHOBKY YKasaTeJsd OTCUETHOTO YCTPOHCTBA BOJILTMETpA
Ha HYJEeBYIO OTMETKY IIPH OTKJIIOYEHHOM HMIIYJbCHOM Halps>KeHUH Ha
€ro BXoJle.

3.3.8. Ilpu npoBeleHHH MOBEPKH HEOOX0AUMO BECTH NPOTOKOJ 3aNHU-
CH pe3yJibTATOB IIOBEPKH, OpMa KOTOpPOro npupBejeHa B 00sg3aTe/bHOM
IPUJIOKEHHH 3.

3.3.9. llorpemHocTb NMOBEPAEMOrO BOJIBTMETPA PaCCUHTHIBAIOT IO
(popMyJaM, NpUBEIEHHLIM B pasji. 4.

3.3.10. TlonyueHHble 3HAYEHHSI IMOT'PEIIHOCTH HE JOJIKHH IIPEBbI-
11aTh NpPeNesOB JONYCKAEMBIX NOTPelIHOCTEH, YKAa3aHHBIX B TEeXHH-
YyecKOH JOKYMEHTAlUMH Ha MoBepsAeMbId BOJBLTMETP. EC/aH norpemHocThb
BOJIbTMETPA IIPEBBLIIART JAOIYCKAEeMbId IIPefes, TO H3IMEPEeHHUA NOBTO-
PSIOT He MeHee TPeX Pas, YToObl HCKAIOUHTH OLIHOKY.
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4. OBPABOTKA PE3YJIbTATOB U3MEPEHWH

4.1. AOGCOMIOTHYIO NOTpPeuiHocTh A B eAHMHHIIAX  H3MEpPsSeEMOro
HalnpaAXKeHUs NPH H3MEPEeHHUsAX IO cxeMaM 4epT. 1—4 pacCUHTHIBaIOT
no ¢opmyiie

A=U—-U,,

rie U — mokasaHue noBepseMoro BoJibTMeTpa, B;
U¢ — mokaszaHue o06pasnoBoro cpeiactsa H3MepeHHs, B.
4.2, AGCOJIIOTHYIO HOrpeiiHocTb A’ B eJAUHHLAX  H3IMEPAEMOro
HalpsXKeHUs1 IPU U3MepeHHUsIX [0 cXeMe YepT. O pacCUHTHIBAIOT 110 Qop-
MyJie

Af:‘U'_'KnUﬂr

rie K, — Ko3dpdHUHEHT nepelayd o0paslOBOro AeJNHUTEJ]sI, paBHHIH
1/K, (K, —xo3ddbuuneHT nejeHHss oOpas3lmoBOTO JeJH-
TeJad ).
4.3. B 3aBucuMoCTH OT cnocofa HOPDMHPOBAHHS NOrPEIIHOCTh NQ-
BEpsiEMBIX BOJILTMETPOB ONpPEAETAIOT OJHUM H3 CJAELYIOIIHX CIOCO0O0B.
OTHOCHTEJILHYIO HOTPEIWIHOCTE O B NPOLEHTax OT IOoKas3aHHH 006-
pasuosoro npudopa onpenensioT o popmyaam:

~ A 100:

Aa“
R0, 100.

OTHOCHTE/IBHYIO NOTPEIIHOCTh Oy, B NPOLEHTAX OT MOKa3aHHH
[IOBEPSIEMOr0 BOJBTMETPA OHPEACIAIOT IO POpMYyJiaM:

§ = +

. A .

BHOM“"—'— lJ 100=
: A

aHOM:—l' U 100

IIpuBeseHHy10 NOTpPeIIHOCTh B MPOLEHTAX ONMPefleAT 1o  (op-
MyJ1aM:

T= iUi_IOO’
= 4 3 100,

rae U, — KoHeuHOe 3HaueHHe Mpejesia M3MeDEHHs], HA KOTOPOM OfIl-
peaeJsieHa NOrpelIHOCTh BOJAbTMETPA, B.

4.4. [Ipu onpeneneHHH MOrpelIHOCTH BOJBTMETPOB, IPEJHA3HAYECH-
HBIX J4JI1 HU3MEepEeHHsI MMIYJLCHOIO HaIps>KEeHHs, OTCUHTBIBAEMOIrO OT
YPOBHsSl, PaBHOT'O CpeIHEMY 3HAYEHHI0 MMIIYJbCHOrO HANpAXKEHHd 3a
NepHOjJ NOBTOPEHHS HMIIYJbCOB, B IIOKa3aHHA 00pas3lOBOr0 CpeicTBa
H3MepeHus BBOAAT monpaBky AU, ¢ oTpHIaTeJbHBIM 3HAKOM.
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llonpaBky onpeneasioT no opmMyne

U
A D=—5L
MJIH H3MEPAIOT LHQPOBBIM BOJLTMETPOM HNOCTOAHHOIO TOKA  KJAcCCa

TOYHOCTH He OoJiee (,2.

5. ODOPMIIEHME PE3YJIbTATOB HOBEPKMH

5.1. BoapTMeTphl, npolmiefiiue NOBEPKY C NOJOXKHTEJBLHBIMH pe-
3yJbTaTaMy, NMPHU3HAIOT TOJAHBIMH K BBINYCKY B oOpalleHue U npHme-
HEeHHUIO.

5.2. TlosoxureabHble pe3yJbTaTbhl TOCYAAaPCTBEHHOW  IIOBEPKH
BOJbLTMETPOB OPOPMJSAIOT Bblgauedl CcBUAETeNAbCTBA IIo ¢dopMe, ycra-
HOBJIeHHOU [l oc¢cranpgapToM, HJIH HX KJeMMmeHueMm. Ilpu Heobxoau-
MOCTH Ha OOOPOTHOH CTOPOHe CBHAETENBCTBA HJAH B BBINYCKHOM arT-
TecTaTe (IlaclopTe) NPHBOJAST Pe3YyJbTATH NOBEPKH BOJIbTMETpPA, MOMI-
NUCAHHBLIE IIOBEPUTEJIEM.

0.3. llosoxuTesibHBIE PE3YABTATH BEAOMCTBEHHOH TMOBEPKH BOJIbT-
MeTPOB OQOPMJSAIOT B NOPALKE, VCTAHOBJIEHHOM BE€LOMCTBEHHOH MeT-
POJIOTHYECKOH CJAYZKOOH.

5.4. BosbTMeTphl, Npollealule IMOBEPKY C OTPHIATECAbHBIMH  pe-
3yJbTaTaMH, K BHIIYCKY B oOpalleHue H NPHUMEHCHHUIO He JONYyCKaloT.
[Ipu 3TOM BBIAAIOT H3BEIEHHE O HENPHUTOJAHOCTH C YKa3aHHEM oIe-
pauyud MOBEPKH, NIPH KOTOPOH 3abpakoBaH BOJIBTMETP.
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INHPUJTO)KEHHE 1
QO6a3aresbHoe

AONMONHMTEJIbHBIE TEXHHUYECKMUE XAPAKTEPUCTHUKMU
U TPEBOBAHNA K CPEACTBAM NOBEPKM

1. KomneHcauMOHHbIe MMNYNbCHDbIE BOMLTMETPDI

1.1. Ilpy McnoOJbL30BAHHU KOMIIEHCALHOHHLIX HMIYJbLCHBEIX  BOJLTMETPOB  TH-
na B4-11 uan B4-19 ¢ reHepaTtopaMi, HMEOIIUMH AaKTHBHOe 3JEKTPHYECKOE COIpO-
THBJIEHHe Harpy3ku Ry Ooaee 200 OM, B pe3yabTar H3MepeHHA BBOAST IONPaB-
Ky ¢ noaoxurenbHbiM 3HakoM AU B BoJsbTax, pacCUHTHIBAEMYI0 10 ¢dopMyaam:

1
AU=3- 10—5(1——5—)RH npu 2.< Q < 10;

AU=3~10_6RH npu 10<Q < 10.103;
AU=3-10"°R, npu 1-104< Q < 108,

1.2, OcnoBHasi MOrpeliHOCTh KOMIEHCAIHOHHBEIX HMILYJIbCHBIX BOJILTMETDPOB THIIOB
B4-11 u B4-19 olecneunBaercss NpH IapamMerpax HCKaXeHHH HMIYJbCOB, NPUBE/EH-

HHIX Ha 4YepTexKe.

1.2.1. Bubpoc na BepuilHe HuMINyJsabca A, — He 6osee 1% mnpu  OTHONIEHMH
Tp

" <(0,00, rae Tg— AJMHUTEJBHOCTb BHIOpOCA HA BepllMHe UMOYJbca, ¢, T, — AJH-
H
TeJbHOCTh MMNyJbca Ha yposHe (L0 OT aMmAHTYAB UMOYJbCA, C.
1 2.2, Hakson Bepminnbl umnynabsca he — He 6ogaee 19%.

1 23. llnutenpHocTs PpOHTA HMIyJAbCa T — He MeHee | HC.

1.2.4. OrHolleHHe CYMMHI IJHTEJIbHOCTH (poHTa Tg M JAJUTENBHOCTH  Cpe-
3a T. K AJHTEJbHOCTH UMNyJbca Ty Ha yposHe 0,0 aMmauTyabl uMnydanca Ugy:

ThTTe
T
T+ Te

Tn
1.3. Ecau mapaMeTpnl HCKaxKeHMH HMNYJLCOB INPEBHINAIOT YKa3aHHLIE 3Haue-
HHUsl, TO B NOKa3aHHS KOMIICHCAIIHOHHBIX HMNYJbCHBIX BOJLTMETPOB THmoB B4-11 u
B4-19 BBomsT nompaBkyu. I'padukuM mONpaBOK B 3aBHCHMOCTH OT XapakTepa HCKa-
JKCHNSI HMIYJBCOB INIDMBEJEHbl B TEXHHMYECKOH JOKYMEHTAUHH Ha 3TH BOJBTMETDEIL.

— He 6ogee 0,2 B nuanmasode 5— 150 B:

—- He 0OoJee 0,1t B guamasone 1 -9 B.
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2. Obpas3uosnie genmrenu Hanp SHHeHUS

2.1. Ilpy ucnons3oBaHun 00pasUOBBIX AeJHTEJeH HANPSAXKEHHs a8 onpegede-
HUST MHHHMAJbHOH JOMyCKAEMOW JJHTENbHOCTH HMIYJbCAa W MUHHMAJBHON JONycKae-
MOH IAJUTENBHOCTH (POHTA HMIYAbCA NPHMEHAKT CaAeAYIolHe npubauxkcHusie ¢op-

MY JIBL:
3,0 Th

Ty> ——Ipu——> 0,1;
B Tu
T
Ty > _..5__HpH P —(0,056—0,1,
B 37
rjAc fp — SHaueHHWe BepxHe#i pabouefi wacToThi OOPaA3UOBOrO JACAUTEAA  HaAUpAMKe-
HuA, MI'iL
2.2, ImnyJabcHoe HanpsixeHHe Ha BxOfe npubopa tuma J1-13 (pennrens yaups-
KEHUA) He AOJIKHO MpeBHINATh 3HaueHusd, U, <1,5Q, HO He poaxkHo OwlTh O0Jee
O B. Hdas coryjacoBanusi BHIXOJZa FeHeparopa co Bxoxom npHbGopa tuma [[1-13 1o0-
CHeJ0BaTeNbHO C BXOAHBIM CONPOTHBJieHHeM R,y JeJuHTensi BKIIOUAKT JL00aBou-
HHIt Oe3peaKTHBHBIH DPe3UCTOp Rpos (Hanpumep tunos C2-29 u C2-10).
3HayeHHe 3JEKTPHYECKOTQ CONPOTHBJAeHUSI R;,6 B OMax omnpepeasior no ¢op-

MyJie

RM}@ :RH_RBX!

rae R, — Harpysxa renepartopa, Om,

3. TeHeparopbl MMNYNbCHBIX HAMpPHKEHMMH

3.1. Ecau BmiOpoc Ha BepuidHe HUMNOyAbca HANPAKEHHA NPEBHUIAET AONyckae-
MOe 3HaueHUe, YKasaHHoe B 1. |.2, TO NPUHUMAIOT MePH K €ro yMeHblieHHI0 (Ha-
IIpHMep NyTeM IIYHTHPOBAHHS BHIXOHa reHeparopa KodHieHcaropoMm). Popmy HMIYJib-

ca HaOGJOAAT MPU NOMOUIH oCUHJIorpada.
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IIPH/IO)KEHHE 2
Cnpagounoe

TexXHHYeCKHe XAPAKTEPHCTHKH SJEKTPOHHBIX aHAJAOIOBbIX HMNYJLCHBIX BOJbTMETPOB,
nopJexamux noBepxke no Hacrogmemy CTaHpapry

YacroTa C [Tpexens
T I1 n L auTe AIbHOCTD MOBTOPe- kBam- | ponycnaemont
o pEAeT MaMEPERI, UMy ABCA, MKC aug uM- (HOCTE M= | naygereunoun

nyanca, Fu BYIRCa | norpemnocty,

Yo

——————— el

1o S . — Y Ny nliivi— ale— Wi _— Pk

B4-2 15; 50; 150; ¢ BHem-| 0, 1—300 | >20  [50—=2500 I ~+(4—10)
HUM Jneautenem o

B4-3 3.1073 . 1.1072 .
3.107% . 0,1: 0,3:

¢ BHEeIIHUM nejiuTe-

1 1—200 50—10¢ | 25000 ‘ 4 (4—16)
aeM 3; 10; 30; 100

I
15; 50; 150 1.1072 —200 | 20—10+ | 2—10s
|

1 (4—10)

B4-9A | 2. 5: 10: 20 1.107° —8000|1—3-108 2-3-10% =(2,5-10)

B4-12 | 3.107°; 1.107%;

1072 . 0,1: 0,3:
i”; - BHQH?H}:;,[ oo 0,1-~300 50108 > 92 + (4—86)

nutentem 3; 10: 30;
100

I_——_

B4-14 | 3.107%; 0,1; 0,3; | |

1: ¢ BHelIHUM fe- q | |
avtenem 3; 10: 30: | 3-107° —100 {26—5-107] >34 + (4—19)

100 |

B4-18 3; 10; 30; 100; ¢ |
BHeIUHUM peauteaeM| 0 1—2.108 20—104 [ 2510+ | 4-(4—10)
50; 150; 500 |

}
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ITPHITO)XEHHE 3
Obsaaareasvroe

MOPMA MNPOTOKOIJIA NOBEPKH

[IPOTOKOJI Ne

IOBEPKH HMITYJbCHOrO BOJBTMETpPa THIIA

No , IpeJCTaBJEHHOrO

el L L PP

HAUMEHOBAHUE QPTaHU3dIUN

Pe3yabnTaThl MMOBEPKH

IIpumensieMble ¢pelcTBa MOBEPKH

- TTET gk P il e o . .

I il

1. Onpenenende OCHOBHOH INOTPEIIHOCTH BOJIbTMETPa B HOpPMaabHOi obJactu
BPEMEHHbIX NMapaMeTPOB UMNYJbCOB

Ilpeneab Iloka3a OcnoBuag] Tlpenen
Hanie 1b- YacToTa namepeuns| IToBeps- | Hue 06- | nmorpeiu- ponycKae-
110CTb WM- | TOBTOpE- CkBax- | popepge | emas or- | pasnoso- | HocTp Mo- Mol OCHOB-
nyJabca, ¢ | HHUS UM- HOCTb UM-1 wporo MeTKa ro cpej- [ BepgemMoro| Ho# mor-
nyJibca, Tu| DYyJAb<a BOJbTMET-| WIKaJab, B | cTBa n3- BOJbTMET-| PellHOCTH,
l pa, B MepeHud, pa, % %
B

- - el - - - — e - v ——

2. OnpexeneHue NOrpelIHOCTH BOJbTMeTpa B paboued o0JgacTH BpPEMEHHHIX Iapa-
MEeTpPOB

\
Ilpene sl [loxa3sa- - -
Jacrtora namepenus| IloBeps- | uune 06- orpeul- peleIn
AmiTe1b- | poprope- | CrBak- | phopepge. | emas o1- { pasuosoro| HOCTb IO- | 10MyCKae-
HOCTH HM- HAA uM- | HOCTR UM-p 610 MeTka | cpeicrma | BePfemo- | Moi uor-
Ry ibCd, © lnyapea, Tn) NYTRCA | gospTMmer-| mwkaas, B| usmepe- [ 1O BOAbE=§ PeliFOCTH,
pa, B Hud, B metpa, % %o
|
)
BLiBoab!: i} _ — — ——
[loBepky npoBoau.a -
NOANHCH

& » 19 I




