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HudopMaums 00 OCHOBHEIX XapaKTEPHCTHKAX SNEKTPOHHEIX BOIBT-
METPOE VKA3ILIBAETCH HA MX JIMLEBOH NaHENH.

BonerMerphl Kn1acCHULIMPYIOTCA N0 PA3THYHBIM NPH3IHAKAM.

PaznnuaioT BONBTMETPEL 34eKxmpomexariideckue (CM. TN. 2) 1 3aexm-
pornwe (rpyrina B).

BDNeKTPOHHBIE BOJIBTMETPEL, B CBOK odepelb, KIacCHhHLIMPYIOTCH
Mo BHIY HHAMEALIMH, HAZHAYEHWID W YACTOTHOMY JHAMNA3IOHY.

[To BHIY WHOMKALMHE PAMIMYAIOT GHAI0206be W WUPpoasie INEK-
TPOHHLIC BONMBETMETPHL, MO HA3HaueHHD — obpasuocenie (Bl), nocmo-
aunoeo moxa (B2), nepemennoan cunycoudaisrozo moxa (B3), umnyis-
cvozo moxa (B4), dazouyecmeumenssume (B3), cesexmuensie (B6) n
yuueepcaisine (B7), a no YacTOTHOMY MTHANASOHRY — HUKOYACTOMHbBIE
H EbiCOKOYacmonHble.
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Pic. 5.1. CtpyxTypHBle cxemsi BonbsrmerPOB THIOE Y—J1 (a) u IV (6)




BoneT™erpsl, NOCTPOEHHLIE MO cxeme ¥ — J1, 00nanzanoT BLICOKOI
YYBCTBHTENMEHOCTEID, YTO ONpPEeNensercd HalHYHeM B Hell JIONoNHH-
TEJBHOTIO YCHIMTENA NEPEMEHHOTD ToKAa. TToaToMy Mo 310H CxeMe CTpo-
ATCH BCE MMKPO- H MHWLUIHBOJBTMETPHL. JlaHHBE NPUOOPE. HE YHHBED-
CanbHBEL (M3MEPHIOT TONBKO HAallpsKeHWe NepeMeHHOIO TOKa) H 34
peOIKMM HMCKJIKYEHHEM HMMEIOT V3KMI 4acTOTHBIA mwaliazoH. [lo Ha-
FHAYCHHIO OHHM OTHOCATCH K TpeTweil nmoaorpynne — B3.

Bonermerpel THna JI—Y MMEHT MIMPOKHHA YACTOTHBIH JMAIIA30H
(no 1 I'T'u), oHH yHHUBEpPCATEHEL (NPHMEHAIOTCS B LIETSX MOCTOAHHOIO

M TIEPEMEHHOTO TOKA) M MMejoT HuakY!0 YYBCTBHTENBHOCTS. [lo Ha-
3HAYEHHIO MX OTHOCAT K cefbmoit ot PYne — B7.




PaccMOTpeHHBIE BOIBTMETPB! comep’*aT BXOIHOE yCTpOiicTRO, fle-
TeKTOp, YcHinTes nocrosiHHoro Toxd (YIIT) M MHIMKAaTOp Martm-

TOATETPVUecE ol cucrene (MACH.

HIkana muaukarTopa aHaoroesx p/IPTMETPOB HMEET IPAIVHPOBKY
Ha [IBa 3HAYEHNs Hanpsxenus: 10 u 3V ¥ KpaTHa npefieniam u3Mepe- |

HHA npubopa. Kpome Toro, takue poyfFTMETPBL HMEIOT MONONHHTETB- |

HYI0 LUKATY B fenubenax. |
TTpu BemonHeHnu usmepenwii g nfeaenax 0,15 1; 10; 100 MB u 15

10; 100 B orcuer pesynprara npouspof#at NO WKAIE C MAaKCHMANBHBIM
sHaueHneM 10, y4uThIBaA TipH 3Tom ¢OOTBETCTBYIOIMH KOS(pHim-

€HT LIKATHI. . e e o
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Ipu mcnomssosarmy npenenos 0,03 0,3; 3; 30; 300 MB u 3; 30;
300 B vcnons3yioT wKany ¢ makcunP1bPHBIM 3HaueHueM 30, Taxxe

VUHTRIBAA KOMNDPOHIIMEHT IKATLL.
Hanpumep, ecnu sBonsTMeTpoM uaMEPAIOT HaNpKeHHe IpH ycra-

HOBKE MepeKiiouaTend npeienop uaMEPCHHA B monoxenue 300 mB,
TO TNMOEAIAHKWA HMHIWKATOpa Ha 10KANC C MAKCHMANTEHEIM 3HaAYEHHEM
30 cnenyer ymMHOXHTE Ha Ko3hdupeT
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ToMumMo mepekmouatens npenesos Ha THUEBYIO IAHETb BOJLTMET-
pa a8 yMeHBIUeHHS norpeliHocTy uaMePeHMA B 3aBHCHMOCTH OT €ro
THNA ¥ MofieaH MoryT GeiTh BeiBenenf! CICAYIOUWNC OPraHLL peryiu-
POBKM:

* MeXaHWYecKuii koppekTop (c pery//MPOBOTHbBIM BHHTOM TIOA LILTH-
LIEBYK) OTBEpPTKY), obecneunpatonmmii yeTAHOBKY CTPEIKH HHIWKaTOpa
HA HyNb (BBITONHAETCS 110 BKmouennsd TYMOaepa «Cetbs),

* NEKTPOHHAS YCTAHOBKA crpenky WHAHKATOpa Ha HYNb (BBINO-

. HAETCs MPH BKIKYEHHOM npnbope u 32KOPOYEHHOM Bxone). OGo3Ha-
yaeTcA Ha rpubope »{+« (YT, 0). g

s K&THOPOBKA BONETMETPA { BBINOMHACTCA TIPH BKJTIOYEHHOM BOITE T

MeTpe B LIENSX MpoBepkH ero paGotocnocobHoctH). O6osHagaercs Ha
putope v (Kammbp.).




B psane ciyuaes Uid KOMHYECTBEHHOI OLieHKY nepenapaemery ¥ 1Y
NPUHHMAEMBIX HanpsxeHuit (Tokos, MoluHocTeil) wcnonbayior HE
ADCOMIOTHYI0 equHNLY HamepeHus (B, mMB), a oTHocurensHyio no™@”
pHpPMUYHECKYIO eNHHNLY — nenuben. [losToMy GONMBIIMHCTEO COBP- -
MEHHBIX CTPEMOYHBIX BONBTMETPOR (KAK ABTOHOMHEIX, TAK M BMOHT*
POBAHHBIX B APYTHe TPHOOPH — TeHEepaTophl CHIHANOB, H3MepuTe M
HeJIMHEIHBIX HCKAKEHHI W Op.) NOMMMO OGBMHEIX WIKAT HMelo] B
WIKATY M3MEpeHMs B Aenubenax, KoTopas OTNHYAETCH YeTKO BRIPY”
KEHHOH HEPABHOMEPHOCTBE) W 110 KOTOPOH MOXHO MOMIVYaTh pe3y. b
TAT Cpa3y, He Npuberaa K orcueTaM B BOMBTAX.

Yawme Bcero Hynb WKaak B genubenax B 3THX npuGopax cooTs®!
cTBYeT BXOAHOMY Hanpsokenuio 0,775 B. Tpu atoM ecim HanpsoxerHe
Gonblie YCIOBHOTO HY/NEBOTO YPOBHS, OHO NMOJOKHTeNLHOE, a ec M
MEBELLES, ATOUA VNARME, | — COIATE RO




[lxana neuwbenos kopodye APYrUX INKan, M HauMHaercs oxa Hé
HEKOTOPOM PACCTOSTHHH OT HyJeBoll pucKi 1Kansl Hanpsokenmii, TaK
KAK HYMIO BONET COOTBETCTBYET == JIb.

Kaxaeri nopaManasoH H3MepeH s, YKa3saHHBIH Ha nepekmoyd’c
ne npenenos, oTMyaeTcs o1 coceaHero Ha 10 ub, yro coornercTrY€T
H3MeHeHMIO HanpsixeHus B 3,16 pas.

s monydeHMs pe3ynbTata M3MePeHMs MOKA3aHMH, CHATEE ©°
WKabl Aeimbenos, anredpandeckKn CKIANLIBAKTCH C 3HAYCHHEM, Y©
TAHOB/IEHHBLIM Ha NEpPeK/TIoYaTene NPeNenop H3MepeHHs (a He nePt
MHOXKAIOTCH, KaK B CIydae oTcyera Hanpsxenwii). Hanpuwmep, e&H
py4Ka NEpPEeKTIoYaTesid NpeneioB yCTaHORIEHa Ha 3HaYeHHH 20 np a
cTpenka npuopa HAXOOWTCH Ha otMetke —1,5 0B, pesyneTar usmePe”
HHA cocraBHuT -20 + (-1,5) = -21,5 nb.




[llkana nenuGenos B 3MEKTPOHHBIX BONETMETPAX MpeanasHayfHa
IUTS H3MEPEHHA OTHOLLEHHMS HATIPAXKEHHE Ha BXoJie H Bhixome chuifPT-
POE, yCHIWTENEi, aTTEHIATOPOB W OTIpeneNeHHa ocnaGneHMs:

riae Um-'ﬁ} = 0,775 B.
Ben — comMumKoMm KpynHas elMHMLIA, MO3TOMY Ha TpaKmfke fac-
MONb3YIOT JOMBHYIO (leCATY10) YacTh Oena — nemmben.




[lprmepsbl pelleHnAa 3a4au




Tlpumep 5.1. Tpebyercs onpelenuTs NONHOe HA3BAHHE Wﬂ.
NpelICTARIEHHOTO Ha pMc. 5.2, a.

Pewenue. B COOTBETCTEHH C NPHEBENEHHOI paHee KiaccHhUKamei
BONLTMETPOB Haanmck B3-38 o3Hayaer, yTo BOJNBTMETP 3MEKTPOHHEIH
NMepeMeHHOro ToKa (38 — HOMep MOIEnH).

TMo suay nuileBoH Navend yCeraHaBIMBaeM, wro npubop aHanoro-
BHIA.
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Puc. 5.2, lnuesas nadens (g) i wkana upankaropa (6) npuGopa B3-38




IIpumep 5.2, Tpebyercs onpenenuTs AMANAS0H HIMEPAEMBIX Hanpsi-
weHui BosisTMeTpoM B3-38 mo ero mkane, nokasaHHoR Ha puc. 5.2, 6.

Pewenie. MUHHMAIBRHOE HaNpAXEHHE, HIMEpPIEMOEe TNpHOOpOM,
paccHUTHBaeTCA IPH YCTAHOBKE NEpeKiouaTes MPeIeloB B [OM0XKe-
Hie 1 mV.

Pacyer BERINONHAEM NO BepXHed ikKane, KpatHoi 1 MB (c nndpoit
10). KoadduuuenT wkanw K, = 1/10 = 0,1. CienopareibHo, neppoe
ontbpoBaHHOE JeNeHWe 3T0H KAk — 1 cnenyver YMHOXHTE Ha K, =
= 0,1, T.e. MMHMMaTbHOE HANpPAXkeHWe, KOTOPOE BOJMILTMETD H3MepHT
C [ONYyCTHMOM (OroBOPEHHOM B NACNOpTe) NOTrPellHOCTRIO, OyaeT pas-
Ho 0,1 mB.

MakcHMaNBHOE 3HAYEHHE HIMEPSEMOT0 HANMPSKEHHA COBNANAET C
sHaYeHHeM U, e T.€. paBHo 300 B.

ClnelopaTelEHO, AHANAIOH H3MEpPHAEMEBIX HATNPAXEHHH BONBETMET-
pom B3-38 cocraenser ot 0,1 MB oo 300 B.
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[Mpumep 5.3. Tpebyerca onpeneHTh NapaMeTPhl, H3MEPAEMBIE [IPH-
bopom B3-38.

Pewernue. B cOOTBeTCTEHH € HAANMUCEHIO B3-38 3T0T BONLTMETD NpEn-
HAZHAYEH A U3MEPEHMs HATIDSKEHHMH NEPeMEHHOI0 TOKA.

Hpumep 5.4. Tpebyerca onpenesuTh YyBCTBHTEIBHOCTE BOIBTMETDA
B3-38.

Pewenue. YUYBCTBMTCIBHOCTL ONPEOEAeTCH B CAMOM MANOM Ipene-
ne usMepenus npudopa — 1 MB, ¥ ee 3HaueHHe oOpaTHO TIpoMoOpLK-
OHANEBHO LieHE Je/IeHUA B 3TOM Tpenene, T. €. LeHa Ne/IeHHA BOIbTMET-
pa ¢ yueroM Ko3hdHuMeHTA IHKATEL

10-9)mB
C ={ 0,1=20,02 B/ nen.
1MB SR B/n
Torna ero YYBCTBMTENEHOCTD
| | -
S.p = = = 50 pen/mB.
D G 0,02 LM
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Ilpumep 5.5. Tpebyerca onpeneNMTs YACTOTHRIM NHWAMA30H BONET-
meTpa B3-38.

Pewenue. Tlo puc. 3.2 HaXonuMM rpaHHYHEIE YaCTOTH NpHOOpa: MH-
HuManeHad — 20 I'n 1 makcuMansnaa — 5 Ml

Ilpumep 5.6. TpebGyercs onpenenTh NOTPEIHOCTE H3IMEPEHNA Ha-
npskeHus 1,5 B ¢ gactorodt 100 kI'n npuGopom B3-38.

Pewenue. Tax Kak 4acToTra H3IMEPAEMOro HalpSIKEHMHA BXOIOHT B
YACTOTHEIH JMAnasoH rpubopa, ero OTHOCHMTENBHAA AEHCTBHTENIBEHASA
NOrPeNTHOCTE PACCYHTRHIBAETCH Mo opMyne (2.4).

OTHOCHTE/IEHASA NPHUBEIEHHAA NOrPelIHOCTE Npubopa, yKalaHHAg
Ha ero mkane (cM. puc. 5.2, 6), pasna +2,5 %.

[Mpenen vameperdus L, BeIOHpaeM pasHbeiM 3 B (TaK Kak B 6OJIbIIMX
npejie/iax NOrpelHOCTL BO3PACTET, @ B MEHBUINX — CTPENKA MH/MKa-
TOPA «3aIKATHT).

Yorng:

e =¥
Tn _Z,EEHB +5%.
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Ipamep 5.7. TpebGyeTca onpeneniTs, CKOMBKHM JieLlHOENaM cooT-
BETCTBYET 3HAYeHMe HanpsxeHu:a 5 B (eum. puc. 5.2).

Pewenue. Jina uamepeHHs Hanpsokenna 5 B seionpaem npenen U, =
= [0 B, 4yTo COOTBETCTEYET MOJOXEHHIO NMEPEKTIOuaTeNs Mpemesos
+20 dB. B3ae nuHeiiky H YCTAHOBHE O/IHH €€ KOHEll B MEXaHHYeCKHit
KoppekTop (cM. prc. 5.2, @), a BTopoit — Ha uuhdpy 5 BEPXHEH 1UKaIbI
BONBTMETpa (CM. puc. 5.2, §), yEMIMM. 4TO NiMHeHKa NPOXOMWAT MO
wKane feyuben yepes jHadYeHHe 4. .

CnenopatensHo, 5 B =420 1B — 4 nb = +16 nb. o
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Ilpumep 5.8. TpebyeTca onpefenuie, CKONBKHM BONBTAM COOTBET-
creyeT =12 nb (cMm. puc. 5.2).

Peweriye. J{ns pelieHUA 3TOI 3amayd HeoOXonMMO HAHTH TakMe
NONOKEHHA NEPeKTIOYaTeA NMPEIe/IOB H CTPEJIKH HHIHKATOpa 1o lie-
uHbenam, Npu cloXeHHH KOTOPLIX B pesyneTate nomyantcd —12 nb.

Brabupaem nonoxenne —10 dB nepexmoyatens npenenor (4to co-
OTBETCTBYeT npeneny waMepeHua 300 mB), no koropoMy GyneM npo-
BOJIMTL OTCYET HATIPSXKEHHA, 8 CTPeNnKy MHAMKaTopa (NMHHeHKy) ycra-
HABIMBAEM 10 WKane geuuden Ha orMeTky -2 .

IMo wkane ¢ pudpoit 30-cTpenka WHIMKaTopa (NWHEHKa) noka-
*eT 19 MB, Torpa ¢ yueroM KoadpmiumMeHTa IIKajdbl, pasHoro 10
(tak kak 300 mB Gonpiie 30 MB B 10 pa3), nonyuum HanpsxeHue

190 mB,
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