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OBIUIME OCOBEHHOCTHU U3MEPEHMA TOKA U HAIIPSXKEHUA
[MPUBOPAMU PA3JIMYHBIX CUCTEM
[Ipy WCTHONB30BaHWM CTAIIMOHAPHBIX PEXKHMOB B IEMAX TEPEMEHHOTO TOKa
HCITIOJIB3YIOT MPUOOPHI, KOTOPBIC B 3aBUCUMOCTH OT NPHHIIAIA JEHCTBUS U3MEPHUTEIHHON
CUCTEMBI OIIPEICIISIOT OAHO U3 CICAYIOIINX 3HAYCHUA U3MEPSICMOU BETMYNHBI:
a) JIecTBylolee 3HAaUCHUE
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0) cpeaHee 3HaYEHHE 32 MOJIOBUHY MeproAa (MMOCTOSTHHAS COCTABIISIONIA )
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Ecau KpPpUBBIC TOKa W HAIIPKCHUSA CUMMCETPHUYHBI OTHOCHUTCIIBHO OCH a6CHI/ICC, TO
ﬂGﬁCTBYIOMGG, CpCAHCC U aMINUIMTYAHOC 3HAUCHHA CBA3AHbI MCKIY c000li M3BECTHHIMH

COOTHOIIEHUSIMH:
U |
1) Koadduipienrom Gpopmbl KpUBOii kqb = u_ (nam T );
cp cp
U m I m
2) KoahduimeHToM aMIuIATYIbI K, = I (nm 1 ).

Od4eBUJIHO, YTO 3HA4YEHUS OTUX KOIP(PUIMEHTOB 3aBUCAT OT (POPMBI KPHUBOM
HanpsbkeHus (Toka). Tak, Ayst CHHYCOU bl

Y 7 11 ka:%—m:ﬁzl.ﬂ
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? U, 242

[Tpu HecHHyCOMIANBHBIX KPUBBIX 3HAYCHUS KOA(P(HUITMEHTOB k,p u K, oTnuuarores ot
ATUX 3HaUeHU. Yem Onmxe KpuBasi U3MepAEMON BEIMUMHBI K IPSIMOYTOIbHON hopme, TeM

OJrKe K CAMHUIIC 3HAYCHUS kqb u K,, 1 Ha0GOpOT, YeM ocTpee KpHBAas, TeM OOJIBLIC

3Ha4YCHUA kqb n ka I10 CPAaBHCHHUIO C COOTBCTCTBYIOIIIMMHU 3HAUYCHUAMU KOB(I)(l)I/II_[I/IeHTOB I

CHUHYCOHW/IBI.
Ecnu u3mepsiemas BennunHa npeAcTaBisieT coO0M HECUHYCOUTANIbHYIO TEPUOUYECKH
M3MEHAIONIYIOCS (PYHKIHIO, TO €€ MOXHO MPEACTAaBUTh B BHUJIE TPUTOHOMETPUUYECKOTO

sna. OTHOIIEHHE IeHCTBYIONIEr0 3HAYEHHS OCHOBHOM rapMoHuKd U, psia pasimosxenus
y 1



K JdelicTByroremy 3HaueHuio U Bceil KpHBOWM MOMyYmiio HasBaHHE KOd(QHIHECHTA

uckaxenus K,

p—
U

Jns cunyconsl
k, =1

[Ipu HecuHycOMAAIbHON KPUBOM TOKA WJIM HAMPSKEHUS TPUOOPHI PA3IMUHbBIX CUCTEM
OyayT BecTu ce0s MO-pa3HOMY U MOTYT JAaBaTh HEOAMHAKOBBIE PE3YyIbTaThl U3MEPEHUS NPU
OJTHOM M TOM K€ 3HAYEHUU U3MEPSEMON BEJIMUNHBI.

[TpuGopsl  3NIEKTPOAMHAMUYECKOM, AJIEKTPOMArHUTHOM, JJIEKTPOCTATUYECKON U
TEPMOJJIEKTPUYECKONW CHUCTEM pEAarupyroT Ha JEHCTBYIOIIEE 3HAYECHHE H3MEpPIEMO
BEJIMYMHBI, a MpPUOOPHl MArHUTORJIEKTPUUYECKOM CHUCTEMBl — Ha TMOCTOSHHYIO
COCTaBJISIOILYI0 U3MEPSIEMOIN BETUYNHBI.

U U U
A AT > A

Us . Uit A -———- -F---- U

A
\ 4

a) 6) B)
Puc.1 — hbopmbI KpuBOI HANPSHKEHUS.

[TpuGopsl BBIMPIMHUTENBHON CHCTEMBI HU3MEPSIOT CpeqHEe MO MOIYJI0 3HauYeHUe
U3MEpSeMON BEITUYHMHBI, 4 aAMIUTUTYJHBIE 3JIEKTPOHHBIE BOJIBTMETPHl — MaKCHUMAaJbHOE
(ammuutyaHoe) 3HadeHue. Ho 06p14HO Becemu mpubopamul (KpoMe MarHuTOIIEKTPUUECKUX )
MOJIB3YIOTCSL ISl U3MEPEHUsl NEUCTBYIOIIMX 3HAYEHUN CHHYCOUJAJIBHBIX BEIWYUH, U
MOATOMY IIKaJdbl 3TUX NPUOOPOB TpagyHpylOTCsl B ACHUCTBYIOIIMX 3HaueHUsIX. Tak, B

BBIIPSIMUTEIBHBIX IpUOOpax IIKamsl rpagyupyercs Ha Hanpspkenne U =111U_ . B

1
AMIDUTATYIHBIX 2JIEKTPOHHBIX BOIbTMeTpax HaU = ﬁUm .Tak xax orHomenus U,U, u U,

IPY HECUHYCOUAAIBHON (hOpMe KPUBOHM OTIMYAIOTCA OT 3HaueHuH kKodddummentos 1.11 u

N2 (1151 CHHYCOHMIBI), TO BBIIPAMHUTEILHBIE U DJIEKTPOHHBIE MPUOOPHI JAIOT OOJBINYIO
MOTPELIHOCTD MPU U3MEPEHUHN JEUCTBYIOIIUX 3HAYEHU HECUHYCOUIAIbHOW BEJTMUMHBI.
[TocMoTpuM, uTO OYAyT MOKa3bIBaTh MPUOOPHI pPa3HBIX CUCTEM IMPU PA3TUYHBIX

(popmax kpuBoit usmMepsiemMoro Hanpsokenus (puc.1). Jomyctum, uto U, =100B,



B cnydae, mpuBegeHHOM Ha puC.l-a, MArHUTOSJIEKTPUUECKAN BOJBTMETDP IMOKAKET
HYJIb, TAK KaK OTCYTCTBYET MOCTOSHHASI COCTABIISIIOIIAS; DJIEKTPOAUHAMUYECKUA BOJIBTMETP

nokaxer 100 B; Bompsamutensusii onst™erp nokaxker100-1.11=111B; amnmurynnsrit

1
3JIEKTPOHHBIN BoIbTMETp ToKaxeT 100- N =71B,

B cnyudae, nmpuBeneHHOM Ha puc.l-0 MarHUTORJIEKTPUUECKUN BOJBTMETP MOKAKET
HYJIb, TAK KaK OTCYTCTBYET MOCTOSHHASI COCTABJISIIONIAS ; DJIEKTPOAUHAMUYECKUN BOJIBTMETP

100
TIOKaXEeT Na =58B; BempsmutensHbiii  BonbTMeTp  mokaxker  90-1.11=55.5B;

. . 1
AMIUTATYTHBIA JICKTPOHHBIA BOJIBTMETP MOKAKET 100.@ =71B,

B cmyuae, npuBenerHoM Ha puc.1-B, npu? =0.25T maraurosnexrpuyeckmii
BOJILTMETDP IIOK&XKET IOCTOSHHYIO cocraistomyo U, =25B; snexrpoaunamuueckuii

BoibT™METp mokakeT 100-4/0.25=50B; BeImpsMHUTEIbHBIH BOJBTMETP  IMMOKaXKET

1
25-1.11=27.25B ; aMminTyHbIi BOJILTMETP MOKAKET 100'@ =71B .

B mpuBenenHoit Huke TabiMile MPUBEACHBI HEKOTOPBIE BHJBI MPOCTEUIINX (OpM
KPUBOM HampsKeHUs (TOKa) U COOTBETCTBYIOIIME UM JIEUCTBYIONIME U CPEHUE 3HAYCHUS

HanpsDKeHus (TOKa), a Takke 3Hauenus kodpuimentos K, K, n K, .

B psne mnpaktHuecKkMX CiIyyaeB MPEICTABISIET HMHTEPEC CpPEIHEE 3HAUYEHUE
u3MepsieMor BeNMYMHBL. B 3TOM cllydae clieqyer MPUMEHATh TOJIBKO MPUOOpPHI
BBIIPSIMUTENIBHOW CUCTEMBI, TaK KaK JaXe OTIPaJyMpOBaHHbBIE B CPEIHUX 3HAYEHUSX
npuOOphl APYTHUX CHUCTEM MPHU OTIAWYUH (OPMBI KPUBOM H3MEpsSEMON BEIUYUHBI OT
CUHYCOUJIBI OYyT aBaTh MOTPEIIHOCTh. [[0YTH BCe TUIIBI MPUOOPOB U3MEHSIOT IMOKA3aHUs
B 3aBHCUMOCTH OT (pOpMBI KPHUBOM H3MEpsSieMOW BeIWYUHBI. VICKIIOUEHHE COCTaBIISIOT
JUIIH TPUOOPHI TEPMOIIICKTPUUECKON U DIIEKTPOCTATUIECKON CHCTEM.

3ABUCUMOCTH IOKA3AHUI AHAJIOTOBBIX
BOJIbTMETPOB OT ®OPMbI KPUBOI



N3MEPAEMOI'O HAITPAXKEHUSA

lkanel mogaBisoOUIEro OOIBIIMHCTBA AaHAJIOTOBBIX (CTPEIOYHBIX ) BOJIBTMETPOB,
IIPEAHA3HAYECHHBIX [JI1 H3MEPEHUs [EPEMEHHBIX HANPSKEHUM, TPALyUPYIOT B
CPENHEKBAAPATUYHBIX  3HAYEHUAX  CHHYCOMJAIBHOrO  HampspkeHus.  [lkansl
MMITYJIbCHBIX BOJIBTMETPOB I'PAAYUPYIOT B TUKOBBIX 3HAYCHUSIX HANIPSIKEHUS.

CoortHomennst Mexay MakcuManbabiM U cpemnexBaapatnuneiv U u
cpeHeBBIIpAMICHEBIM U ¢p.c SHAYCHUAMH CHHYCOUIAIIBHOTO HANIPSKEHHS TAKOBBI:

U,=+2U U=111U_,

[Ipu u3MepeHun HanpsKEHUH, OTIUYHBIX MO GOPME OT CUHYCOUJATbHBIX, JIHIIb
NOKAa3aHUs KBAJIPATUYHBIX DJIEKTPOHHBIX BOJBTMETPOB C OTKPBITHIM BXOJOM, & TAKKE
BOJIBTMETPOB 3JIEKTPOMArHUTHOM, AJIEKTpOJMHAMUYECKON ((peppoanHaMuveckoil) u
AIEKTPOCTATUYECKOW CHUCTEM COOTBETCTBYIOT CpPEIHEKBAJIPATUYHOMY 3HAYEHUIO
u3MepsieMoro HamnpsbkeHus. [lokazaHust BceX Apyrux TUIOB BOJIBTMETPOB (I€TEKTOPBI
KOTOPBIX HEKBAIPATUYHBI) HE OyIyT COOTBETCTBOBATH 3TOMY 3HAUCHHIO H3MEPSEMOTO

HaIpsAKCHUA.
U, 41 U 100 100 100
0
0 0 U, ™ 0 U 0 Ul
a (04 o (04
B N1 B N2 B N3 B N4
al=a? L .

al>a3> a4 NcTouHmK u=U,sinat
(Ecnu 4yscmeumensHocmu obpasLioBoro U, =141B
rpubopos Mo MoKy paeHhbl) HanpsaxxeHns

JIns  ysCHEHUs BBIIIE CKAa3aHHOTO KpPAaTKO ITO3HAKOMUMCS C IIPOLECCOM
rpagyupOBKH BOJIBTMETPOB. [lyCTh MMEIOTCA YETBIpE SJIEKTPOHHBIX BOJIBTMETPA,
IIKAJIBl KOTOPBIX HYKHO TporpaayupoBaTh. BonbTmerp Nel, mMeronuil NMUKOBBIM
JETEKTOP € 3aKPBITBIM BXOJIOM, ITPEAHA3HAYAETCS ISl U3BMEPEHUS BBICOTHI UMITYJIBCOB.
Bomprmerp N2, wMeromMil TNHKOBBIM  JETEKTOP € 3aKPBITBIM  BXOAOM,
NpPEIHA3HAYAECTCd  JUISI  W3MEPEHUS  CHHYCOMJAIBbHBIX  HANpsOHKEHUA B
CPENHEKBAIPATUYHBIX 3HAaUeHUsX. BonbTMeTp No3 mmeer kBaapaTUUHBIA JETEKTOD;
BOJIBTMETP Ne4 — NeTeKTOp CPpEeAHEBBINPAMIICHHOTO 3HAYEHUS U NTPEIHA3HAYAETCS [T
M3MEPEHUSI CHHYCOUJAIbHBIX HANIPSX)KEHUN B CPETHEKBAAPATUYHBIX 3HAUCHUSX.

[MogkmiourmM 3T BOJBTMETPHl K  CTAOMWJIM3UPOBAHHOMY  HCTOYHUKY
CHHYCOHUJIAJIBHOTO HANPS)KEHUS U MPOBEAEM I'PAIyUPOBKY UX IIKAJL.



[TycTh MakcuManbHOE 3Ha4YeHHE HampspkeHust ncrounuka U =141B. B stom
Clyyae cCTpenka u3Mepurenss BoiabTMeTpa Nel  moBepHeTcss Ha  yrou,
nponopimoHanbheii U . Tak kak mpuOop mpeaHasHavaeTcs Uil H3MEPEHUS BBICOTHI
HMITYJIbCOB, TO IPOTUB KOHIIA CTPEIKHA U3MEPUTENS CTABAT PUCKY U yucio 141 (
U, =141B). Crpenka u3Meputens BoiabTMeTpa Ne2 Takke MOBEpHETCS Ha YroJ,

MPOMOPLMOHATBHBI MaKCUMyMY KalHOPYIOIIEro HaIpsKEHUs, OJHAKO IPOTUB
KOHIIA CTPEJIKM HY>KHO mocTaBuTh uucio 100, Tak kak mpubop rpagyupyercs B
CPEIHEKBAAPATUYHBIX 3HAYEHUSX CHHYCOUIAIBHOTO HANPSDKEHUSA. YTOJ IOBOPOTA
CTpenkH BosbTMETpa Ne3 mNponoOpLHHMOHANIEH CPEAHEKBAIPATUYHOMY 3HAYCHHIO
KaJTUuOPYIOLIEro HAMPSKEHUSI M MPOTUB KOHIIA CTPEJIKU clieyeT nocTaBuTh yrciio 100.
Yron mnoBopora CTPEJIKM HU3MepuTenss BoJbTMETpa Ned mponopuuoHaneH

CPEIHEBBIPSIMICHHOMY 3HAYEHUIO KaJIMOPYIOIIETO HaNpsHKEHUs (UCM =90 B),

OJIHAKO TPOTUB KOHIIA CTPEJIKU HYXHO MmoctaBuTh uucio 100, Tak kak mpudop
IpeIHa3HaAuYECH JUIA A3MEPEHUA CUHYCOUIAJIbHBIX HANPSKECHU N B
CpEeIHEKBAIPAaTUYHBIX 3HAYCHUIX.

[Ipu u3MepeHun HanpsoKeHUH, popMa KOTOPHIX OTIMYHA OT CHHYCOMJIAJIBLHOM,
BCErJa HY)XKHO YUYMTBIBAaTh XapakTep TPalyupPOBKH IIKAJIbl BOJbTMETpA. Tak,
HaIlpuMep, €CIU MPU U3MEPEHNN HEU3BECTHOTO HaIpsKeHUs BOIbTMETP Ned mokazai
30 B, To 3TO 03Ha4YaeT NpU OTKPHITOM BXOJE BOJIBTMETPA, YTO CPEAHEBBINTPSIMIICHHOE
3Ha4YCHHUE U3MEPSAEMOTo HalpsHKEHUA paBHO 30-0.9 =27 B.

Ecnu >xe kakoe-TO HEHW3BECTHOE HANpsDKEHHE H3Mepsioch npubopom Ne2 ¢
3aKpBITBIM BXOJOM M €ro moka3zaHus paBHbl 10 B, TO MOXHO Uk CKa3aTh, YTO ATO
HaIpsDKEHUE MMEIIO MUMKOBOE OTKJIOHEHHME BBEPX HaJ IMOCTOSHHOW COCTaBIIIOLIECH
1042 =14.1 B.

Eciu ¢opma wu3mepsieMoro HampspDKeHHST HW3BECTHA, TO HWHTEPECYIOIIee

OKCIIEPUMEHTATOpa 3HAYCHUE HAIMPSDKEHHUS MOXET OBITh OINPEACNICHO MO OTYeTaM
mpubdopa MpakKTHIECKH JIFOOOTO THUIIA.

SAJJAHUE K KKP I10 TEME: UBMEPEHUE HECUHYCOUIAJIbHBIX
HATIPSDKEHUH ITPUBOPAMU PA3JIMUHBIX CUCTEM.



OnpenenuTs pe3yibTaT U3MEPEHUS OJJHOTO U3 HECUHYCOUIAIBbHBIX HANPSKEHUN

B 3aBUCUMOCTH OT BapuaHTa, (OPMbI U MapaMeTpbl KOTOPHIX MPUBEJIECHBI B TaOIULIE

Nel, cnenyrouumu npubopamu:

JU1st 31eKTpOMEXaHUYECKUX TPUOOPOB.

1. MaFHI/ITOBHeKTpI/I‘IeCKI/IM BOJIbTMCTPOM
BBIHpﬂMI/ITeJ'IBHBIM BOJIBTMECTPOM
BHGKTpOMaFHI/ITHBIMI/I BOJIBTMETPOM
BHCKTpOI[I/IHaMI/I‘IeCKI/IM BOJIbTMCTPOM

ok~ w

BHeKTpOCTaTI/I‘ICCKI/IM BOJIBTMCTPOM

JUist 37IeKTpOMEXaHUYECKUX  MPUOOPOB H300pa3uTh ACKU3BI KOHCTPYKUHUN

HpI/I60pOB " YKa3aTbh UX OCHOBHBIC ITPUHIIHUIIbI I[eﬁCTBHH N AOCTOMHCTBA U HCAOCTAaTKU

6. Jlis 57eKTpOHHBIMU BOJITMETPAMH B COOTBETCTBUM C Tabyuieit Tab. 2
HEOOXOAMMO TI0 OTCYETYy CO IIKajdbl BOJBTMETPA OMNPEACIUTh BCE
XapaKTEPUCTUKHU U3MEPSIEMbIE HANPSHKCHUS :

-aMIUTUTYyTHOe Hamnpspkenue - Ua

-JICUCTBYIOIIee HanpspkeHue - U

- CpeHeBBINIPsAMIICHHOE HanpsbkeHue _ Ucs

JIOTIOJTHUTENBHO : TIPEACTABUTH HECKOJIBKO CXEM Pa3HOBUIHOCTEH JIETEKTOPOB
Bammx BonbTMETpPOB.

[Ipeamnonaraercsi, 4YTO CHEKTP HU3MEPSEMOTrO HAIMPSDKCHHS HE BBIXOIAUT 3a
Ipeaesbl MOJIOCH TPOMYCKaHUsl BOJIbTMETpA. Bull HOMepa HU3MepseMoro
HaIpsDKEHUs  ykasbiBaeTcsl B Tabil. 2, a hopma 3TOro HoMepa COOTBETCTBYET
B TaoOm.1.

ConeprxaHue MOSICHATEIIBHOM 3aITCKU

3

1. TlosicHeHUs ISl BOIIPOCOB 3a/IaHHBIX JUISI CBOWCTB JICKTPOMEXaHHICCKUX
mpuoopoB

2. Jlns a7meKTpoHHOTO TpuOopa M300pa3uTh OJIOK-CXEeMY H3MEPEHHH IpH
3aKpPBHITOM U OTKPBHITOM BXOJOB MpHOOpa, MOSCHSIONINE H3MEPSIEMOTO
HANPSDKCHMSI YepPe3 U3MEPUTEIbHBIN TPAKT BOJIBTMETpA.

N300pasute paznuume  3aKpHITOTO BXOJa HAa JETEKTUPYEMOE HCXOTHOE

HanpspkeHne., Kak MeHseTcs MoCTOsTHHAs COCTaBIISIONMIAS .

N306pazute hopMy H3MEPSIONIETO HAMPSIKCHUS.

Tabmuna 1
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