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B y49e0HO-METOAMYECKON pa3paboTke MIPUBOIUTCS
CHUCTEMATHU3WPOBAHHBIM MaTepuall, TOCBSIIEHHBIA HW3YYEHHI0O OCHOBHBIX
TEXHUYECKUX XapaKTepUCTUK M YCTPOWCTBA aAHAJOTOBBIX 3JIEKTPOHHBIX
BOJIETMETPOB..
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HudopmanimoHHbIe CHCTEMBI M TEXHOJIOTHU U NPEIHAa3HAYCHBI IS TPOBEICHUS
n1abopaTOPHBIX 3aHATHHA.

© Kocosa A.JI., 2017



1. IEJIb PABOTBI

1. W3yunTb OCHOBHBIE TEXHHYECKHE [aHHbIE, YCTPOWCTBO H
CTPYKTYpHBIE cxembl BompTMeTpoB B3-38 (B3-56), B4-12 (B4-13), B7-17,
14341 (ABO-5M).

2. [Ipuobpectn  mpakTHYeCKWe  HABBIKK B M3MEpEHUH
HECHHYCOUJIATBHBIX HAPSHKEHUI BOIIbTMETPAMH Pa3IMIHBIX CUCTEM.

3. Hayuuthcs mpaBuUIBHO W OOOCHOBAHHO BBHIOMPATH BOIBTMETPHI,
o0ecneunBaroIie HauIy4Illyto J0CTOBEPHOCTb JAHHOTO U3MEPEHHU,

2. JIUTEPATYPA

1. By3oB / B.1. Hedenos, B.W. Xaxun, E.B. ®enopora u ap.; [lox pen.
B.U. Hedenosa. — M.: Beic. mik., 2005

2. MeTpoorus v 31eKTpopagunon3MepeHns B TEIEKOMMYHHKAIIMOHHBIX
cuctemax: YueOHuk 1 By3oB / B.M. Hedemos, B.M. Xaxwun, E.B.
Merponorust ¥ DIEKTPOPAAMOM3MEPEHHS B  TEJIEKOMM YHUKAIIMOHHBIX
cuctemax: YueOnuk st @emopora u np.; [lox pen. B.M. HedenoBa. — M.
Bricmr. mk., 2001, ¢.124-140..

3. Xpomoii B.I1., Kanmuunos A.B. H 1p. Metpomnorus, cTaHIapTA3aALHS
u u3Mmepenus B Texuuke cBsas3u./ [lon pea. Xpomoro b.I1. Mocksa.. Pa- muo u
CcBsi3b, 1986, c.85-111.

4. Kymanp @.B. Dnexrpopamuonsmepenus. - JI.: DHeproaromMmusaat
1993.¢,31-32.49-52,61-84,

5. Mupckuit 'S, Dnextponnsie usmepenus - M.: Paguo H CBS3b.
1986.¢.152-176.

3. [IOAI'OTOBKA K PABOTE

1. MByunTh OCHOBHBIE TEXHMYECKHE IaHHbIE BosbTMeTpoB L[[4314
(AB0-5M), B3-38 (B3-56), B3-48, B4-12. B7-17,

2. Onpenenuth Iocie W3y4YCHHUs JIHMTEpaTypbl HAa Kakoe 3HA4YCHHE
MEPEMEHHOTO0  HANpPSHKEHHs  OTKIMKAIOTCA — MHIMKATOPbl — HEPEeMEHHBIX
BOJIbTMETPOB.

3. OmpenenuThb TUI BXOJa N3Y9aeMbIX BOIETMETPOB.

4. Penmth 3amaun Owieta, Haxoxasmecs B mpui.l. Homep Ounera
COOTBETCTBYET HOMepy Opurazabpl. Pemienune 3amad mpuBeCTH B KOHCIIEKTE IO
nabopaTOpPHBIM paboTaM.

5. TlonroToBUTh KOHCHEKT, KOTOPBIA JOJDKEH COAEP)Karh OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI pa3nena 4.

6. [ToaroToBuTh OJIAHK OTYETa, KOTOPBIN JIOJDKEH COMEPIKATh TaOJIUIIbI
JUIS 3aITUCH U3MEPSEMbIX BEJIMIHH.



4. KOHTPOJIBHBIE BOITPOCHI

1. Yro Takoe IOCTOSHHAS COCTABISIONIAsA, CPEAHEBBIIPSIMIICHHOE,
CPEeTHEKBAIPaTUIECKOE M MAKCHMAIbHOE 3HAYCHHSI TIEPEMEHHOTO HaIPsSKESHHU S
M KaK MX OIPEeIeNIUTh, €CIIU N3BeCTHA (hopMma cHrHama?

2. Kak onpeaenuts KO3QQUIUMEHTH (OPMBI U aMIUTUTY/bI, €CIH
n3BecTHa opma curuana?

3. Kak o0o3HauaroTcsi >neKTpOMEeXaHHYeCKne MPUOOpHI M Ha KaKoe
3HauCHHE MEPEMEHHOTO HaINpsHKSHUS OHH OTKJIMKAIOTCSI:
MarHUTOAJIEKTPHYECKON CHCTEMBHI, ANIEKTPOMArHUTHOU CHCTEMBHI,
ANEKTPOIMHAMUYECKON CUCTEMBI, 3JIEKTPOCTATUUECKOM CUCTEMBI?

4. KakoBbl = OCHOBHbIE  CTPYKTypHBIE CXEMBI  DJIEKTPOHHBIX

BOJIBTMETPOB?
5. Kakomy 3Ha4€HHIO IIEPEMEHHOT0 HAIIPSDKSHHUS ITPOTIOPIIMOHAIIbHBI
MOKa3aHU s pubOpOB, COJICPIKAIINX; npeodpa3oBaTeiib

CpEeIHEBBIIPSIMIICHHBIX 3HAUYEHHH, IpeoOpa3oBaTeNb CPEeIHEKBAAPATHYECKUX
3Ha4YeHUH, MpeoOpa3oBaTeIb MAaKCUMAaJIbHBIX (TMKOBBIX) 3HAYCHUI?

6. Uem ornruaeTcs 3aKpBITHIA BXOA BOJIBTMETPA OT OTKphITOro? B uem
MPEUMYILECTBO 3aKPHITOr0 BX0O/1a M B YEM €T'0 HEZOCTATOK/

7. Kakum o00pa3oM MNpOM3BOAWTCS TPaayHpOBKa H3MEPHUTEIBHBIX
npuOOPOB W YeMy paBeH TPaydpOBOYHBIA KOI((GHUIHUEHT; MPH COBIAJICHUN
OTKJIMKa TMpubopa W TPaAyHpOBKH, TPH HECOBMAJCHUM OTKIMKA |
rpagyrpOBKU?

8. Kak ompenensitorcst abCoMOTHBIE, OTHOCUTENBHBIE U MPHUBEACHHBIC
MOTPEITHOCTH HM3MEPUTENBHBIX BOJBTMETPOB? UTO Takoe KiIacCc TOYHOCTH
nipubopa?

9. Or d4ero 3aBHUCAT OCHOBHAas W JONOJHUTENbHAs IOTPEIIHOCTH
HU3MEPEHUH BOIBTMETPaMH?

10. KakoB anroput™ ornpeaeneHus moka3aHuil BOJIbTMETPOB?

5. COAEP>XXAHUME PABOTbI

1. OnpenenuTs NpPUBEIEHHYIO MOTPEMIHOCTh BCEX HCCIEAYEMBIX
BOJIETMETPOB B TPEX TOUKAX IIKAJIbl U CPABHUTH €€ C KIIaCCOM TOUHOCTH.

2. HccnenoBarh 3aBUCHMOCTb I1OKa3aHUM BOJBTMETPOB Pa3JIMUHBIX
cucteM or Qopmbl curHana. [lo maHHBIM HWCclenoOBaHU —paccuMTaTh
XapaKTePUCTHKH HAMIPSHKEHHS UL 33/1aHHOK ()OPMBI CHTHAJIA.

3. CHATH aMIUIMTYJHO-4aCTOTHBIE XapaKTEPUCTUKH HCCIIETyEMBIX
BOJIETMETPOB.



6. COLEPXXAHUE OTUETA

OT4eT JoKeH ColepkKaTh:

1. TUTYnBHBIN TUCT ¢ yKa3zaHWeM Kadenpbl, HAMMEHOBaHHEM PaOOTHI.
®.1.0. cTynenTa, HoOMepa y4eOHOH TPYIIIHL.

2. Ilenb paboTHI.

3. Tabmuipl ¢ pe3ybTaTaMyd U3MEPCHUM.

4. Pe3ynbTarhl pacueTOB.

- aOCONIIOTHOM, TPHUBENCHHOW MOTPEIIHOCTeH W Kjacca TOYHOCTH,
3aHECEHHbBIC B TA0J.2;

- MOCTOSTHHOM COCTaBJIAIONIEH, MaKCUMaIILHOT O,
CPEJIHEKBAIPATHYECKOT0, CPETHEBBINPSIMIICHHOT0, KO3(QQUIIeHTOB (HOpMBI U
aMIUTUTYABI U1 331JaHHON (POPMBI HaNIPsKEHUSL, IPUBEICHHBIE B Ta0J1.0;

- HOPMHMPOBAHHBIX  AMIUIMTYIHO-YaCTOTHBIX  XapaKTEPUCTUK
HCCIIEAYEMBIX BOJIBTMETPOB.

5. Ilo pe3ynbpTaram BBIIOIHEHHBIX PACUETOB CHIENATh BHIBOIBI;

- 0 COOTBETCTBUH PACUETHBIX KJIACCOB TOYHOCTH MACIIOPTHHIM;

- 0 xapakTtepe AUX mccrnenyeMbpIx BOIbTMETPOB.

6. [lonnuck 1 1aTa BHITOIHEHUS paOOTHI.

7. METOIUYECKUE YKA3AHNA I10 BBIIIOJIHEHUIO PABOThI

7.1. Tlo nomamHemMy 3aJJaHUIO

TexHuueckue NaHHBIE, ONMMCAHUE CTPYKTYPHOM CXEMBbI HCCIIEAYEMBIX
BOJIETMETPOB JIaHBI B IPHIIOKEHUH 3 K HACTOSIIEH TabopaTopHoii pabore.

7.2. 1o mabGopaTropHOMY 33J]aHUTO

7.2.1. O3HaKOMHUTBCSI C OpraHamMH YIIpaBJIEHUS Ha TNepeJHel MaHeIH
redeparopa ['6-27 u ¢ nuIeBod MaHenbio JabopaTopHoro Mmakera. HyxHoe
3HaYECHUE YacTOTHl T'€HepaTopa yCTAHABIMBACTCS PYUKON IMJIABHOW yCTAaHOBKU
gactoTel "UACTOTA" "Hz" u nepexmouarenem "MHOXUTEJIB". Orcuer
Y4acTOThI MPOU3BOAUTCS MIyTEM NMEPEMHOKEHHS TIOKa3aHUI 1O ILIKaJle YacTOT U
nokazanuii " MHOKXUTEJIb ".

[InaBHasi peryiampoBKa YpOBHS BBIXOJHOI'O CHTHANa Ha OCHOBHOM
Beixoge "C3" mpomsBomuTcs pyukoil B mpenenax He meHee 20 nb. ®opma
BBIXOJHOTO CHIHaja HAa OCHOBHOM BBIXOJE OIPEAEISIETCs I0JIOKEHUEM
MePEeKITIoYaTes.

Hanpspkenue 3amaHHOM (OpPMBI, BEMMYMHBI M YUCTOTHI C TeHEpaTopa
I'0-27 mogaercs Ha BXOIHbBIE KJIIEMMBI MaKeTa.

7.2.2. TlonroroBUTh MPHUOOPHI K PabOTE, ISl Yero:



- mpubopsr B3-38 (B3-56), B7-17, 114314 ycranoBuTh Ha mpenen 3B.
Orcuer mo B3-48 mnpousBomutcsa mno mkase 3MB ¢ y4eroM BBIHOCHOTO
nmemureia 1/1000;

- BKJIFOUUTH MIPUOOPHI M IaTh MIPOTPETHCS B TCUCHUE 5 MUH.

7.2.3. OnpenenuTs NPUBEICHHYIO MOrPEIIHOCTh M KJIACC TOYHOCTH
BCEX BOJIBTMETPOB B TPEX TOYKAX MIKaIbl 3B M CpaBHUTH €€ C HOPMATHUBHBIX
KJIACCOM TOYHOCTH, YKa3aHHBIM B TEXHHUYECKHUX XapaKTCPHUCTUKAaX KaKIOro
BOJIBTMETPA, JJIS 4ETO:

- yCcTaHOBUTH Ha TeHepaTope [0-27 CHUHyCOMIaNbHBIA CHTHAI,
3HAYEHHUE YaCTOTHl W HANPHKEHUE I KaXXIOW Opurael, yKa3aHHON B Tabm,l,
(BeNMUMHY HANPSHKCHUS KOHTPOJUPOBATh IO 0O0pPa3loBOMY HHU(PpPOBOMY
BOJIbTMETpY THIA B7-);

Tabmima 1
Ne | Ne Gpurajpt 1 2 3 4 5 6 7 8
Ne
Nel Yacrota 130 | 170 | 120 | 190 | 110 | 210 | 160 | 180

cunycouaansao | 0 0 0 0 0 0 0 0
6 TO CUTHaJIa
c6-27.I'n

=
I
ol
-
o
ol
=

2a Hanpsioxenue na | 0,5 15 |05
20 00pa3ioBomM 15 25 |2
2B BoybT™METpe B7- | 3 3 3 3 3 3 3 3
B

N
N
N
N

N
o

bl

- M3MEHsIsl HallpsDKeHWEe Ha BbIXoJie reHeparopa ['0-27, cHATh MoKa3zaHUs BCEX
BOJIETMETPOB, JaHHbIE U3MEPEHUS 3aHECTH B Ta01.2;
- KOHTPOJIb (DOPMBI CUTHAJIa IPOU3BOAMTE € TOMOLIBIO OcIMIIIorpada;




Tabmmma 2

[ToBepsieMble

Tuner Yucno Obpasu. | B3-38 B3- | B7- B4-12 | 114314

BOJIBTMETPOB | M3MepeHuid | B7- (B3- 48 17 (B4- (ABO-
56) 13) 5m)

ITokaszanus g

puOopoB s

AoGcomoTHas 2

TOTPELIHOCTE |

IIpuBeneHnas g

TOTPEIHOCTD |

3HaueHue 3KCIIePT

KJjlacca

TOYHOCTHU HOpMar.

BriBog O mpurogHOCTH MOBEpPSEMBIX

BOJILTMETPOB

3anuch a

pe3yiibTaTta 0

HU3MEPEHUI B

[Ipu pacuere norpemHocTell ¥ 3KCIEPUMEHTAIBHOTO KJIacca TOYHOCTH
B KayecTBe 00pa3loBOro UCIOJIb30BaTh K (ppoBoit mpubop Tuma B7-.

7.2.4. OnpenemmTh 3aBUCUMOCTH TOKa3aHUI BOJIBTMETPOB Pa3IUYHBIX
cucTeM OT (POPMBI CHTHAJIA, JUIS YEeTO:

- YCTaHOBHUTBH Ha BBIXOJ€ TeHeparopa 1'6-27 HanpspkeHHE W 9acToTy,
COOTBETCTBYIOIIME YKa3aHHBIM JUI KXo OpHurass! B Tabu.3.




Tabmuna 3

Ne 6puramst 1 2 3 4 5 6 8
Hampsoxenue, B 3 2,5 2,5 2 2,5 3 2
Yacrora, 't 3200 | 2700 | 1800 | 2400 | 3600 | 4200 | 2900 | 2500

- KOMMYTUpPYsl Ha reneparope 1'6-27 moodepenHo (GpopMbl CUTHAIIOB,
CHATH IOKa3aHWA BCEX BOJIBTMETPOB;
JlanHble n3MepeHus 3aHecT B Ta0. 4

Tabnuna 4

Ne BonmpTMETpPBI

114314
(ABO-
5m)

B3-38
(B3-56)

B3-48

B4-12
(B4-13)

B7-17

1. VYcnosHoe
0003HaueHue
CHUCTEMBI

2. Cucrema
BEIOOpa

3. 3HaueHune
TepeMeH.
HaInpsOKEHNS,
Ha KOTOpOe
OTKJIMKAETCS
npuodop

4. 3HaueHue
TepeMeH.
HaNpsDKEHUS, B
KOTOpPOM
OTTPagyHUpOBaH
ipudop

5. 3HadeHue
koaddurmenTa
rpalyupOBKH

6. Tun Bxonma

7. Namepsiemoe
HaTPsKCHUE




3. UTo mokaxeT TepMO3JIEKTPUUECKUH BOJIBTMETP NPH I10/1a4u€ Ha €ro
BXOJI CUTHaJIa, N300pakeHHOTo Ha puc.13, ecym Uy =5 B?

4. Yro mOKaXXeT BOJBTMETP C OTKPBITBIM BXOAOM, COAEpM ALl
KBaJpaTUYHBI JETEKTOp, MpPOrpagyHUpOBaHHbII B CpEIHEKBAJAPaTUUYECKUX
3HAYEHUSAX CHUHYCOMJAIBHOIO CUTHAaja, €CId Ha €ro BXOJA IOJaH CUr- Haj,
n300paxkenHbnii Ha puc. 1g, tne U = 10B, 7 = 4 mc, T = 8 mc?

5. /lea BojbTMETpa BKJIIOYEHBl MapajUIeIbHO B LENb C
HECUHYCOMJIaJIbHBIM HAaNpsHKEeHUEM, WX TOKa3aHUs COOTBETCTBEHHO pPaBHBI
U=2B wu U, =12B, Onpenenurs  MNOCTOSHHYIO  CIBUTAEMYIO
HECHHYCOHMJIAJbHOIO HANPSKEHUs, €CJIIM MNEePBbIA MPUOOp MMEET 3aKpPBITHIA
BXOJl M KBAQJIpaTUYHBIN JIETEKTOP, & BTOPOM - OTKPBITBIA BXOJA U KBaJAPaTUYHBIN
JETEKTOp.

buner N 2

1. JIBa BompT™MeTpa: knacca Tounoctd 0,5 ¢ npenenom 750 B u knacca
TouHoctu 2,5 ¢ mpexenom 100 B, BkiodeHbl mapajulebHO W TOKa3ajd
cooTBeTcTBEHHO 97 1 93 B. Kakoe U3 AByX M3MEpEHHI TOUHEE M MOTYT JIM UX
[IOKa3aHUs TaK CUJIHO OTJINYATHCS?

2. YTo mOKa)keT MarHUTORJIEKTPUYECKHI MPUOOp, €Cir Ha €ro BXOJ
MOJIaH CUTHaJ, n300paxkeHHbId Ha puc.16, mipu Uy, = 10B,7 = 4 mMrc, T=6
MKC?

3. UTO MOKaXeT 3JIEKTPOMAarHUTHBIM BOJBTMETp, €CIM Ha €ro BXO.
MOJIaH CUTHAJ, M300pakeHHBIN Ha puc. 1k, npu U; =3 B, U, = 15B?

4. Yto moka)xeT BBIIPAMUTENBHBIA BOJIBTMETP C ABYXIOTYNEPUOAHON
CXEMOH BBIIPAMJICHHUS, NPOTPaAyHPOBAHHBIA B CPEOHEKBAIPAaTHUECKUX
3HAYEHHUSAX CUHYCOHMJAJIbHOTO CHUTHala, €CIM Ha €ro BXOJ IOJaH CHUTHaJ,
n3obpaxkennblii Ha puc.1r, tnelUy = 8 B, 7 = 4 mc, T =3 mc.

5. JlBa BOmBTMETpa BKIIOYEHBl MapauleJbHO B I[ENb C
HECUHYCOUJIAJbHbIM HAalpPsDKEHUEM, HMX I10Ka3aHUs COOTBETCTBEHHO pAaBHbI
U, =3B,U, =158, OnpenemTh IIOCTOSIHHYIO cJlaracMyro
HECHHYCOHUJIAJbHOIO HANpPsDKEHWS M MaKCHUMaJlbHOE 3HA4YE€HHE MepeMEeHHON
COCTABJISIIONICH, €CIIM TEPBbI TPUOOP HMMEET 3aKPBITBIA BXOJ, MHKOBBIHA
JETEKTOp, MPOrpagyupoBaH B MaKCUMAIBLHBIX 3HAYCHHUSAX, a BTOPOH SIBISETCS
3NEeKTPOAUHAMUYECKUM 7

buner N 3
1. Onpenenuth aOCONIOTHYIO, OTHOCHUTEIBHYIO, MPHUBEIACHHYIO
MOrPEIIHOCTH U KJIACC TOYHOCTH aHAJIOrOBOT'O BOJILTMETPA, €CJIM Ha Mpefere



3 B ero nokazanue pasHo 2,68 B, a mokazanue nudpoBoro BOILTMETPa
coctaBisier 2,72 B. IlorpemHocTsio Lu(POBOrO BOJIBTMETpA MPEHEOPEUD.
CrenaTh 3anUCh pe3ynbTara U3MEpPEHUsI.

2. YTo mOKa)keT MarHUTO3JICKTPUYCCKHH MPUOOp, €CM Ha €ro BXOJ
MoJlaH CHUTrHall, u300pakeHHbIM Ha puc.ls, mpu Uy = 20B, 7 = Smke, T=20
MKC?

3. UTo mOKa)KeT 3JEeKTPOCTATUYECKUIl BOJBTMETP, €CJIM Ha €ro BXO.
MOJIaH CHTHAJI, H300pakeHHbI Ha puc.13, pu Uy = 16B B, 1 = 7mxkc, T= 14
MKC?

4. YUto mokakeT BOJIBTMETP, UMEBILHHI MUKOBBIM IETEKTOP C OTKPHITHIM
BXOJIOM, MPOTPayHpOBAHHBIM B MaKCUMaJIbHBIX 3HAUEHHUSX, €CJIM Ha €ro BXOJ
MO/IaH CUTHAJ, N300paskeHHBIN Ha puc,16, tne Uy = 12B B, t = 7mc, T=9
Mmc?

5. Jlea BoJbTMETpa BKJIKOUYEHBl MApajyIeIbHO B  LENb C
HECHHYCOHM/IAJbHBIM HaNpsDKEHUEM, WX TOKa3aHWs COOTBETCTBEHHO paBHbI Uy
=0,8 B, U, =5,4 B, OnpeaenuTs NOCTOSHHYIO ClIaraeéMyr HECHHYCOUIAIBHOIO
HaNpsHKEHUS, €CIIM MEPBBIM MPUOOP MMEET 3aKPBITHA BXOA W KBAJIPaTUYHBINA
JETEKTOp, a BTOPOH SIBISIETCS TEPMOBJIEKTPUUECKUM.

buer N4

1. Tlpu mnoBepka BodbTMETpa ¢ mpenenoM wusMepeHus 10B mo
o0pasmoBoMy TpubOpy ¢ KinaccoM TOYHOCTH (0,2 TIOBEpSEMBIA BOJBTMETP
nokazan 7,8 B, a oOpasuoBeii 7,95 B. Omnpenenuth Kiacc TOYHOCTH
MOBEPSIEMOT'0 BOJIETMETPA, CUMTAsK TOTPEIIHOCTh B 3TOM TOYKE MaKCUMAaJIbHOM.
Crenatp 3anuch pe3ynbTaTa H3MEPEHHUsL.

2. YTo moKakeT MarHUTO3JICKTPUYCCKHI MPUOOp, €CM Ha €ro BXOJ
nonan curHan U(t) = 8 + 4sinwt + 2cos(3wt + 20°) ?

3. Yto mokaxeT 3MEKTPOAMHAMUYECKHINA BOJIBTMETP, €CIIH Ha €r0 BXOJ
MOJIaH CHT'HAJI, N300pakeHHbIH Ha puc,1B. ipu Uy = 20 B, 7 = 10 Mxc, T= 40
MKC ?

4. Yro mnOKaXeT BOJbTMETP, HMEIOIIMNA TIHUKOBBIA JETEKTOP C
3aKpBITHIM  BXOIOM, TMPOTPaIyHpPOBAHHBIN B  CpENHEKBAIPATHUECKHX
3HAUEHUSX, €CII1 Ha €ro BXOJ TOJIAaH CUTHAJ, W300paXeHHBIH Ha puc,la, e
Uy =12B,,7=3mc, T=9Mmc ?

5, [JBa BOIbBTMETpa BKJIKOYEHBl MApaJUIEIbBHO B LENb C
HECHHYCOMAJILHBIM HalpsHKEHUEM, UX TToKazaHus paBuel U; = 6 B, U, = 8.4
B. OnpenenuTs NOCTOSHHYIO COCTaBIISIIOIIYIO W CPEIHEKBAIPATUYECKOE
3HaYEHHUE MMEPEMEHHBIX COCTABIISBITUX HECHHYCOHUIATBHOTO HAIPSHKEHMUSI, €CITH
MEePBBIA MPHOOP UMEET 3aKPBITHH BXOJA M KBaJPaTHYHBIA JIETCKTOP, a BTOPOH
SIBISETCS JIEKTPOCTATUYECKHIM.
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buner N 5

1. Kakoro kiacca u ¢ KakuM IIpeIeJioM M3MEpPEHUs CIIEAyeT BhIOpaTh
BOJIETMETP, 4YTOOBI M3MepHUTh HampsbkeHne a0 150B ¢ oTrHocuTenbHOM
MOTPELIHOCTHI0, He TpeBbIaoniei 2,5 %?

2. YTo mOKa)keT MarHUTORJIEKTPUYECKHI MPUOOp, €Cir Ha €ro BXOJ
MOJIaH CUTHAIL,,M300pakeHHbIN Ha puc. Ir, mpu Uy = 10B, T = 3mke, T = 15
MKC?

3. Uro moKakeT TePMODIICKTPHIECKAN BOJIBTMETD, €CJIA Ha €ro BXOJ
MoJIaH CHUTHAaJ, W300pakeHHBIN Ha puc. la, npu Uy = 4B, , T = 2mkc, T= 4
MKC?

4, YTo nOKa)KeT BBIIPSIMHUTEBHBINA BOIBTMETP C OJHOMOIYIIEPHOAHBIM
BBIIPSIMIICHUEM, IIPOIPaJydpOBaHHbIA B CPEIHEKBAJPAaTUUYECKUX 3HAYECHUSIX,
IIpY TOo/laue Ha €ro BXOJl CHTHaJa, H300paskeHHOoro Ha puc. 13, rne Uy = 5B,
T = 2mc, T=4mc?

5. Jlea BompTMETpa BKJIIOYEHBl NApPAUIENBHO B IENb C
HECUHYCOU/IAJIbHBIM HAIIPSKEHUEM, UX II0Ka3aHUsI COOTBETCTBEHHO PaBHBI

U, = 4B, U, = 30B. Omnpenenurps NOCTOSHHYIO CIaraéMylo, €CIH IEpPBBIA
npuOOp HMMEEeT 3aKpHITBIA BXOJ, NHUKOBBIA JETEKTOP MPOrpaayHpoBaH B
MaKCUMAaJIBHBIX 3HAYEHUSAX CHHYCOMJAJIBHOIO CUIHAla, a BTOPOH Ipubop
SIBIAETCS JIEKTPOMAarHUTHBIM.

buner N6

1. OnpenenuTs KJ1acc TOYHOCTH BOJIBTMETPA C TIPeAEIOM n3MepeHus 15
B, ecim ero mokazanue pasuo 12,6 B, a uudposoro BoiasTmerpa— 12.87 B.
[orpemnocteio  1MGPOBOro BOJLTMETpa mpeHeOpeub. Crenars 3amuch
pe3yJbTaTa U3MEpEHUsL.

2, YTo mokakeT MarHUTO3JICKTPUYCCKHHM MPUOOp, €CM Ha €ro BXOJ
MOJIaH CHUTHaJI, U300paskeHHbId Ha puc. lx, npu Uy = 6B, 7 = 12mke, T= 24
MKC?

3, Uto mokaxeT 3EKTPOANHAMUYECKHNA BOJIBTMETD, €CJIM Ha €ro BXOJ
MOJlaH CHUTHaJI, n300pakeHHbI Ha puc.lo, mpu Um = 20B, T = 4mkc, T = 16
MKC?

4. UYro moOKaXeT BOJIBTMETP, COAEPIKAIIUM TMHUKOBBIA JIETEKTOP C
3aKpBITBIM BXOJOM M TPOTPaJyHMPOBAHHBIM B MAaKCHMANbHBIX 3HAYCHUAX
CHUHYCOMIaJIbHOTO CUTHAJA, IIPU MOAa4ye Ha ero BXOJl CUTHANA, H300paKeHHOTO
Ha puc. le, tne Uy, = 3B, T = 5mc, T= 10mc?

5. [IBa BOIBTMETpa BKJIKOYEHbl MApaJUIeIbHO B LENb C
HECHHYCOMJIAJTBHBIM HaNpsDKEHHEM, MX TMOKa3aHHSl COOTBETCTBEHHO PaBHBI 12
B u 13.4 B. OnpenenuTs NOCTOSHHYIO CIIaraéMylo W CpeJHEKBaIpaTHYECKOEe
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3HAUEHHE IIEPEeMEHHBIX COCTAaBIIIONINX, €CIUM NEepBBIA NpHOOp SBISETCS
MAarHUTORJIEKTPHUUECKUM, @ BTOPOU - TEPMOIJIEKTPUIECKUM.

buner N 7

1. TlokazaHue aHaJOroBOro BOJBTMETPA ¢ KIACCOM TOYHOCTH 2,5 H
npenenoM 3 B pasHo 1,76 B. OnpenenuTs npenens T0myCTUMON a0COTIOTHOM,
OTHOCUTENIFHOM W MpHUBEJCHHOW morpemnocteil. CaenaTth 3amuch pe3yiabTara
M3MEpeHusl.

2. YTo moKakeT MarHUTO3JICKTPUYCCKHI MPUOOp, €CM Ha €ro BXOJ
IO/TaH CUTHAI, 300pakeHHBIN Ha puc le,,ecm U = 8 B, T = 6mKkc, T= 12Mkc?

3. UTo mOKa)KeT 3JIEeKTPOCTATUYECKUI BOJBTMETP, €CIIM Ha €ro BXO.
M0JIaH CUrHaJI, M300pakeHHBIN Ha puc. Ik, npu U; = 1B, U, = 9B?

4. Yrto moOKaXeT BOIBTMETP C 3aKPHITHIM BXOIOM, HMEIOIIHI
JIBYXIONYIICPHOAHBIA ~ JETEKTOp  CPEIHEBBIIPAMIICHHBIX  3HAYEHWH U
IPOrpagynpOBaHHBIN B CPEIHEKBAAPATHUECKUX 3HAYEHUSIX CHHYCOHUAAIBHOTO
CUTHaja, MpU Tofauye Ha €ro BXOJ[ CHTHAJIA, M300paXCHHOTO Ha puc, la.
U, = 12B, T = 3mkc, T=9mkc?

5. Jlea BombTMETpa BKJIIOYEHBI MapayielbHO B LEMb C
HECHHYCOUJIAIIBHBIM HAINpsHKEHHEM, WX TOKa3aHWsS COOTBETCTBEHHO paBHBI
U, =10B u U, = 16B. OnpeaenuTs MakCUMalbHOE 3HAYCHUE TMEPEMEHHOU
clmaraeMod M CpPEeIHEKBaJpaTHUecKOe  3HAue€HHE  HECHHYCOHIAIBHOTO
HaIPsDKEHUS, €CJIM TIEPBBIN TTPUOOpP - MArHUTORIEKTPUIECKHIA, a BTOPO HMEET
OTKPBITBI BXOJ, MUKOBBIM JETEKTOp M TMPOrpajyHpoBaH B MaKCHMaJbHBIX
3HAUEHHSIX CHHYCOUIAIBHOTO HAIIPSKEHUSL.

buner N 8

1. B pe3ynprare u3mMepeHus HalpspKEHUST BOJIBTMETPOM C MPEnesioM 5
B u xmaccom TtouHoctH 2,5 monmydyeHo Hampsbkenue 4,65 B, Onpenenuts
a0CONIIOTHYIO, OTHOCHUTENIBHYIO TIOTPEIIHOCTH M CAENaTh 3alicCh pe3yibTaTa
HU3MEpEHUsI.

2. Uro moka)keT MarHUTORJICKTPUYECKHI MPHOOpP, €CIM Ha €ro BXOJ
MOJIaH CUTHAJ, H300pakeHHBIH Ha puc. bk, ecrm U; = 2B, U, = 12B B?

3. UTo mOKakeT 3JIEKTPOMAarHMTHBIA BOJBTMETp, €CIM Ha €ro BXO.
MOJIaH CUTHAJ, H300pakeHHBIH Ha puc, 1n, npu Uy, = 8B, 7 = 4mkc, T= 8mkc?

IMPMJIOXXEHMUE 3
BOJITMETP YHUBEPCAJIbHBII B7-17

BonsT™merp yHuBepcanpHbId B7-17 mpenHasHaueH ISl U3MEpPEHUS
ITOCTOSIHHOTO, TIEPEMEHHOT0 CHHYCOHIAJIBHOTO HANPSHKEHUS W aKTHBHOTO
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comporuBiieHus. Ilpy u3MepeHMHM IIepeMEHHbIX HanpsHKeHu npudop
OTKJIMKAaeTCsl Ha MaKCUMaJIbHOE 3HaUeHHUE, IKaJIa Mpruoopa mporpaayupoBaHa B
CPEIHEKBAIPAaTUUECKUX 3HAUEHUSX CHHYCOMIAIBHOI'O HANPsDKEHUS, BXOJA
3aKPBITHIH.

TexHauueckue XapakTepuCTUKH

1. Inamazon usmepenwns nocrossaaoro Hanpsokerus OT 30 mB mo 1000
B nepekpriBaercs npenenamu 0,3; 1,' 3; 100; 300 B mpubop u mo 1000 B
npuMmeHenneM BHemrHero aeiutens J{TH-5000 (1: 1000).

2. Jlnama3oH u3mepenus nepemenHoro Hampsoxkenus or 200 mB nmo
1000B gepe3 BXomHbIE KJIEeMMBI TiepeKpbiBaeTcs penenamu 1; 3; 10; 100; 300
B B wactotHoM muamnazone ot 20 I'im u g0 20 x['it u 1o 1000 B ¢ npumeHeHnemM
BHemHero nenurens [JH-500 (1. 1000) B yacrotHom auama3zone ot 20 I'n go 3
Kl

3. [uama3oHsl u3MepeHus nepeMeHHoro HampsokeHus ot 200 mB mo
1000B ¢ npobuukom nepekpsiBatorcs npenenamu 1; 3; 30: 100B npubopa B
yactorHOM auanazoHe ot 1 k[ 1o 1000 MI' u no 300-1000B ¢ npumMeHeHneM
BremmHero aemurens [JJH-501 (1,100) B wactrornom mmamazone OT 3 xI'mp JO
300 MI'n.

4. JlnanazoH W3MEpPEHHs COMPOTHUBIIEHUS MOCTOSHHOMY TOKY oT 100
Om 10 1000 MOmM.

5. OcHOBHasi NOIPEIIHOCTh H3MEPEHMs, BBIpaKeHHass B % OT
KOHEYHOT'0 3HaYeHU s paboyueli YacTH IIKaJbl, HE MPEBHIIIACT;

a) pH U3MEPEHUH TTOCTOSHHOTO ToKa [12,5% Ha nepenenax 0,3 - 300B;
"1 4% no 1000 B ¢ npumenenunem BremmHero nenurens JJH — 500 (1; 1000);

0) mpu M3MEpEeHMH TEPEMEHHBIX HANPSLUKEHUM Ha HHU3KOYaCTOTHOM
Bxone | 4% Ha npenenax 1-300 B B quanazone vactor 2011 - 20 xI'm; 6% Ha
npeaene 1000 B B nmuanazone wactor 20 I'mr - 3 kI

B) IIPU M3MEPEHUH MEPEMEHHBIX HAaNpsLKEHUH BBHICOKOKAYECTTBEHHBIM
npodHukoM +4% B quanazone yactor 1k - 100 MI'ng

I) NpYd U3MEPEHUU IEPEMEHHBIX HAIPSKEHUH BbICOKOKaYeCTBEHHBIM
npoOHMKOM ¢ BHemHuM jaemmtenem JIH-501+6% B nmamasone wacror 3 klm-
100 MTI'n.

6. AKTHBHOE BXOIHOE CONPOTHBICHHE NpUOOpa NpU H3MEPEHUU
MOCTOAHHOTO HampspkeHus: He MeHee 30 MOM; mipu U3MepeHHH MepeMEHHOT0
HanpsbkeHus: He MeHee 30 Mowm, py U3MEpeHnH TIePEMEHHOT0 HANPsDKCHUS He
MeHee 5 MOwm nHa gactote 5 kI 11 yepe3 BXomHbIe KIIeMMBI: He MeHee 75kOM Ha
f =100 MI't1 ¢ mpOOHHUKOM.

7. BxogHast eMkocTh mpubopa He mpeBbiraer 20 nd npu u3MepeHun
gyepe3 BXOIHBIE KIeMMBI; 1,5 i — mpu u3MepeHnn ¢ IpoOHUKOM:

3,0 nd — nipu u3mepernu ¢ aemmrenem JJH — 501.
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IMPMJIOXXEHMUE 4
MUWJJIMBOJIBTMETP B3-56

MunmuBonet™MeTp B3-56 mpenHasHaueH A1 M3MEPEHUS! HAPSHKEHUS
nepemenHoro Toka ot 0,1 MB no 300 B na mpenenax 1; 3; 10; 30; 100; 300 B B
nmana3one dactot ot 20 I'y go 5 MIn,

ITokazanus mnpubopa MHPOMOPUMOHATBHBI — CPEAHEBBIIPSIMICHHOMY
3HAYCHUIO, a IIKaja MPOrpajlydpoBaHa B CPETHEKBAIPATUUECKUX 3HAYCHUSX
CHHYCOWJAJbHOrO HampspkeHus. [IpuOop uMeeT OTAENbHYIO — IIKaly,
mporpaayupoBanHyio B nerubenax. Yposens "0" ab coorBerctByet 0,775 B.
Bxon 3aKkpeIThIiL.

TexHUuecKre XapaKTepruCTUKU

1. TIlpemen nmomyckaeMoOW OCHOBHOH  IOTPEIIHOCTH  TpHOOpa,
BBIPAXKEHHBII B MPOLIEHTaX OT KOHEYHOTO 3HAYEHHUS! YCTAHOBJICHHOTO Ipejena
n3mepenus, +2,5% na npenenax usmepenus or 1 MB mo 300 mMB; +4% nHa
npeaenax uzmepenus 1-300 B.

2. Bxomuoe comporuBnenne Ha yacrore 55 I'm He menee 5 MOwM Ha
npenenax 1-300 mB; ne menee 4 MOwm na nipenenax 1-300 B.

3. Bxonnas emxocth He npeblinaer 30 nd Ha npexpenax 1-300 mB; 15
n®d Ha npenenax 1-300 B.

[NPMIJIOXEHMUE 5

MUIMBONETMETP CPEeTHEKBAIpaTHUECKUX 3HaueHnl B3-48.

MUJUIMBONBTMETP CpEAHEKBaApaTHYECKUX 3HadeHnd B3-48 mnpen-
Ha3HaueH A M3MEpPEHUs CPEeJHEKBaIpaTHUECKOr'0 3HAYEHUs HallpsDKeHUs
MpPOM3BONBHON (opMbl W 1a7sl TpeoOpa3oBaHHUsS CpeIHEKBAAPATUIECKOTO
3HAQUEHHs HANPSDKEHUS IPOM3BOJILHOW ()OPMBI B MPOMOPIUMOHAIBHOE I10-
CTOSIHHOE HaIpsDKeHHe. BXoJ 3aKphIThIA.

OCHOBHBIE TEXHUYECKHUE JIAHHBIE
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1. JTnanazon uzMepsieMbIx ipudbopom Hanpspkenuit ot 0,3 MB 1o 300 B
nepekpeiBaercss noamuamnazoHamu  1,3,10,30,100,300 mB. Ilogauama3onsl
1,3,10,30,100,300 B obecrnieunBatotes ¢ npumeHenueM nenurens JIH-117,

2. [Ipubop m3mMepseT HANPsSHKCHUE CUTHAJIOB MPOU3BOJLHON (POPMEL,
COJICPIKaIIMX OJHY WJIM HECKOJIbKO YacTOT OJTHOBPEMEHHO B Juarna3zoHe oT 10
I' mo 50 MIm.

3. Ilpemen momyckaeMod OCHOBHOM TOTIPEHIHOCTH  HpUOOpa,
BBIP2XCHHBII B MPOIEGHTAX OT KOHEYHOTO 3HAYCHUS YCTaHOBICHHOTO
rojiuana3ona, He pebiinaet +2,5% Yacrora rpagynpoBku - 1 kl'11.

4. AKTHUBHOE BXOJITHOE CONPOTHBIICHHE NMPHOOpa Ha 4yacroTe 45 ' He
menee 20 MOwm nHa nmoaauarazonax 1-300 MB u 3 + 0,3 MOwM c¢ aeimrteinem
JIH-117,

5, Bxonnas emkocts He npeBbimaeT § nd Ha mogamnanazonax 1-300 mB
4 nd - ¢ nenurenem [JH-117.

IMTPUIJIOXXEHMUE 6
MWJJIMBOJIBTMETP UMITYJIbCHOI'O TOKA
B4-12

MuIMBONETMETP MMIYJIBCHOTO TOKAa MpeIHa3HAYeH Uil U3MEPEHHS
AMIUTUTY/IHBIX 3HAYEHWH HaNpsHKCHWH  BHUICOMMITYJILCOB W aMIUIATY/]
CHUHYCOUJIAJIbHBIX HAIPSKEHUM. BXOI 3aKPBITHINA.

Texauueckre XapakTepuCTUKH

1. Jmamazonsl u3Mepsemblx Hampspkenud ot 1 mo 1000 mMB Ha
npeaenax uzmepenus 3, 10, 30, 100, 300, 1000 MB u ot 1 10 100B ¢ BHEIIHUM
neaureaeM. 1;100.

2. MuWuMBOIBTMETp M3MEpSeT AaMIUIMTYAbl HaIpsDKEHW: a)
BHJ/ICOUMITYJILCOB IPSMOYTOJIBHOM (DOPMBI C JUIUTEIBHOCTHIO UMITYJILCOB (T,,)
or 0,1 go 300 mMkc mpu wyacrorax moBTopenus ot 50 I'm mo 100 xI'm,
CKBa)XHOCTH HE MEHee 2, ¢ JUTMTeNbHOCThIO (ppoHTa Ha ypoBHe 0,1- 0.9 Gonee
15 ue. Ilpu 3TOM BeaMYMHA OTHOLIEHUH CyMMAapHBIX JUIMTENbHOCTEH (pOHTA U
cpe3a K JUNIMTENbHOCTH UMITyJibca Ha ypoBHe 0,5 He 6onee 0,5;

0) cuHyCOMIaJIbHBIX CUTHAJIOB B Auaria3zoHe yactoT oT 500 'y mo 5 M.

3. OcHOBHas NOrPELIHOCTh MHUJUIMBOJIBTMETPA, BBIPAXKEHHas B
MPOIEHTaX OT KOHEYHOTO 3HAUEHHsI padovell YaCTH IKaJIbl, HE IPEBHIIIACT:

a) IPU U3MEPEHNH aMIUIMTY bl HAPSHKEHUH BUACOMMITYIILCOB OT 1 110
1000 MB;
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+4% B auanazoHe ayurenabHocTell ot 0,4 1o 50 MKC Ipu CKBa)KHOCTSIX
HE MeHee 2;

+4% B nuanazone jymTenbHocTed oT 50 10 200 MKC ITpHU CKBaYKHOCTSIX
6oiee 100;

6) Py U3MEPEHUU aMILTUTY bl HATIPSDKCHUH BHICOMMITYJILCOB OT 1 70
100B ¢ Buemmum gemrenaeM 1: 100:

+6% B nuanazone anmurensHocTel oT 0,1 10 50 MKC MpU CKBaXKHOCTSIX
HEe MeHee 2, B Juama3oHe miuTenpHocTer cpbimme 50 mo 200 Mrc mpu
ckBaxkHOCTAX Oonee 100 u B muama3one amuTeiapHOCTel cBbiie 50 10 300 MKc
MpH CKBaxkHOCTAX He 6onee 100;

B) MIPH U3MEPEHNHU aMIUIUTY Ibl CHHYCOUJANBHBIX HAMpsbKeHHUH oT 1 10
1000 MB +4% B HOMHuHaNLHOI 00acTi yacToT ot 500 I'ir ;o 1 MIM;

T) IpY U3MEPEHUH aMILIUTY/ bl CHHYCOUIAIBHBIX HANpsDKeHuH ot 1 10
100B ¢ Buemnum gemuteiaeM 1: 100 £ 6% B HOMUHATIBHONW 00JaCTH 4aCTOT OT
500 I'y 1o 1 MI'm.

4. BxomHOE CONMpPOTUBIICHHE MUIUIMBOIbTMETpa Ha dacrore 1 k[ He
meHee 1 MOw.

BxonHas eMKOCTh MHIUTMBOJBTMETpa Ha dactoTe 1 k[ He Oomee
10n®d, BHemHUM AeimTelieM He 0oiee 5 nd.

KOHBUHUPOBAHHBII [TPUBOP 114314

AMIIEpBOIBTMETP - UCHBITaTeNb TpaH3ucTopoB 114314 mpenHaznaueH
JUIE U3MEPEHUs] CHJIBl TOKA W HANpPSHKEHUS B LEMSIX IMOCTOSHHOIO TOKA M
MIEPEMEHHOr0 COMPOTHBJIEHUS MTOCTOSTHHOMY TOKY MapaMeTpOB TPaH3UCTOPOB,
[Ipn n3mepeHNH MEPEMEHHBIX TOKOB (HANPSKEHU) TPUOOP OTKIMKAETCS Ha
CpEeIHEBBIIPSIMIIEHHOE 3HAa4YeHHe, a IKaja Mpubopa Mpo- IpajydpoBaHa B
CPEIHEKBAJPAaTUUYECKUX 3HAYEHHUSX CHHYCOMIAIBLHOIO TOKa (HAIpsHKEHHS).
Bxon OTKpBITHIIA.

TexHu4eckre XapaKTepUCTHKA

1. OcHOBHasI TIOTPEIIHOCTh, BHIPAYKEHHAS! B MPOIEHTaX OT KOHEYHOTrO
3HAYEHUS IIKaJl, HE TPEBBIIIACT;

a) = 2,5 % npu U3MepeHuu CUibl U HapsDKEHUsS IOCTOSHHOIO TOKa B
nuanazone 0,06-600 MA Ha mpexpenax 0,06; 0.6; 6; 60; 600 MA B nuamazoHe
0,3-900 B na npenenax 0,3; 1,5; 6; 30; 60; 150; 300; 900 B;

6) +4% npu U3MEPEHUH CHIIbI M HAIPSDKEHUS TEPEMEHHOTO TOKA B
muanazone 0,3-300 MA na npenenax 0,3; 3/ 30; 800 u B auanazone 15-750 B
Ha nipeaenax 1,5; 7,5; 30; 150; 300; 750 B;

B) + 2,5% nipu usmepennu J ko, J 30,J km» Ha mpenene 60 MKA;

r) + 10% npu m3mepennu B Ha npenenax 70 u 350.
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2. OcHOBHasi TMOTPEUTHOCTh, BBIPAXKCHHAS B MPOICHTaX OT JIMHBI
pabodeil yacTu MKkl (He MeHee 64 MM) MTPU U3MEPSHUH COMPOTHUBIICHUS HE
npesbimaer +4% Ha npenene 0,5 kOm, +2,5% na npenenax 5 kOwm; 50 kOwm;
500 xkOmMm; 5000 kOm.

3. Pabouas obmacth yactot Ha 45-200 I'p Ha mkanax 600, 300 B;

45-500 I'q va mkanax 150, 60 B; 45-1000 I'y na 15, 30 B 1 45-2000 I'nx
- Ha OCTaJIbHBIX.

[NPMIJIOXEHMUE 7
AHAJIOI'OBBIE BOJIBTMETPBI CO CTPEJIOYHBIM OTCYETOM.

YHpoIleHHble  CTPYKTYPHBIE CXEMBI  aHAJOTOBBIX  BOJIETMETPOB
MpejacTaBiIeHbl Ha puc.2. B Hacrosiiee BpeMs aHAJOTOBBIE DIIEKTPOHHBIC
BOJILTMETPBI  MOCTOSIHHOTO TOKa (puc.2, a) HaxXoJsIT OrpaHHYCHHOE
MPUMEHEHUE, TaK KaK OHH ITI0 CBOMM TEXHHUYECKAM CBOMCTBaM CHJIBHO
YCTYNAarT HUPPOBBIM BOJBTMETPAM TIIOCTOSIHHOTO TOKa W TPAKTUYECKH
BBITECHSIOTCS TOCIHeAHUMHU. [loaTOMy nmaibllie paccMaTpHBArOTCS  TOJIBKO
aHaJIOTOBEIC BOJBTMETPhI IEPEMEHHOT0 TOKA,

NzobOpaxennast Ha puc.2,6 CTPYKTYpHasi CXeMa, UCIOb3yeTCsS B BOJIBTMETPAX
JUIE U3MEPEHUs] HaNpsHKCHUH 3HAYUTENHbHOTO YPOBHS, TaK KaK O0ECHeYuTh
00JIbIIIOE YCUJIEHHWE C TTOMOIIBIO YCHUIIATENS TIOCTOSIHHOTO TOKa CIIOXKHO, 3aT0
YaCTOTHBIN JIMaNa30H TAKUX YCHIIUTEIICH MOXKET COCTABIIATH COTHH METarepil.
CtpykTypHas cxema, TMpeJICTaBieHHas Ha puc, 2 B, TMPUMEHSETCS B
MUJUTUBOJIBTMETPAX, IOCKOJIBKY oOOnajaer Oonblield YyBCTBHTEIBbHOCTHIO,
[locneqHee cCBA3aHO ¢ HANMWYMEM JOIMONHUTENHFHOTO YCHUIMTENS, OIHAKO
YaCTOTHBIM JWana30H TaKOW CXEeMbl HIKE (JI0 COTEH KHWJIOTepI]), TaK Kak
BO3HHKAIOT TPYAHOCTA TIPH CO3/JaHUHM  IIHPOKOIOJIOCHOTO  YCHUITUTEIS
MIePEMEHHOT O TOKA.
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Puc 2. CtpykTypHBIE CXEMBI aHAJIOT'OBBIX JIEKTPOHHBIX BOJIBTMETPOB. d —
MTOCTOSIHHOIO TOKA; 6 — HANPsDKEHUH OOJIBLIOrO YPOBHS: a —
MUJUIMBOJIBTMETPA, ~T — YCHIJIUTENb TOCTOSHHOIO TOKA, > — YCHJIUTEb
epeMeHHOro Toka, MOC — MarHUTo-3JeKTpUYECKas cucTeMa

OnemenTtHass 0aza, HCHOIb3yeMass TPH CO3JaHUUM BOJBTMETPOB
MEPEMEHHOr0 TOKa, OMpEENseTcs] CYIIECTBYIOIIMM Ha MOMEHT CO3JIaHHs
BONBTMETPa YPOBHEM TEXHUKH (OT TIOMYIMPOBOJHUKOBBIX OOpas3loB 10
MUKPOMHIETrPabHOTO HCIIOJMHEHMS), OJHAKO (YHKIMOHAIFHOE HA3HAYEHUE
OoKOB uAeHTHYHO. IIpm STOM O0COOCHHO BaXXHYIO0 (YHKIHMIO HECYT
mpeoOpa3oBaTeNd TEPEMEHHOTO0 HAMpPsHKEHHWS B TOCTOSHHOE (IETEKTOPHI).
JletekToppl MOXHO KiacCHGHUIMPOBaTh MO (QYyHKIMKM MpeoOpa3oBaHHUs
BXOJIHOT'O HAINPsDKCHUS B BBIXOJHOE Ha CIICAYIONIME THITBI: AMIUTUTYIHbBIC
(MMKOBbIE), JMEHCTBYIOIIETO M  CPEIHEBBIIPSIMIIEHHOTO 3HAauYeHUs. Tun
JETeKTOpa BO MHOI'OM OIpeHesisieT CBOiicTBa mpubopa: Tak BOJBTMETPBI C
aAMIUTUTYAHBIMH ~ JICTEKTOPAaMH  SIBIITIOTCSL  CAMBIMH ~ BBICOKOYACTOTHBIM;
BOJIBTMETPHI C JAETEKTOpaMH JICHCTBYIOIIETO 3HAYEHHUS TO3BOJISIOT M3MEPAThH
HaIpsDKeHUE JI000H (GOPMBI; BOIBTMETPBI CPEAHEBBIIPSIMICHHOTO 3HAYCHUS
MPUTOIHBI TOJNBKO JJISI U3MEPEHUS T'apMOHHYECKOTO CUTHANA, HO SBISIOTCS
CaMbIMH MPOCTHIMH, HAJICKHBIMH U JICTLICBBIMHU.
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