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BonkrmeTp — AmMnepmeTp- OmMmmeTp —
0151 N3MepeHUs 01151 UBMEPEHUS CUMbI a5 N3MepeHus
SNEKTPUYECKOrO 3NeKTPUYECKOro ToKa ONEKTPUYECKOro

HanNps>KeHUs CONpPOTMBNEHNS
BatTmeTp — YacToTomep —
AN USMED s Ons n3aMepeHus
MOULIBOEE yacToTbl kKonebaHumn
SNEKTIPYSCEEE 3MEKTPUYECKOrO TOKA
TOKa
MynbTumMeTpbl

(MHa4ye TecTepbl, aBOMETPbI)

KOMOWHMPOBaHHbIE NPNOOPHLI

aﬂeKTpVI‘-IeCKVIe CHEeTYUYUKHA

Ong nsMepeHuns
noTpebnsemon aHeprum



BOJNIBIMETRP

BoabT™MeTp — npubop 11s n3MepeHHs HAPSHKEHHS HA

Y4acCTKe BHCKTquCCKOﬁ OCIIN. I[J'ISI YMCHBUICHUA BIINAHUA
BKIIFOUCHHOT'O BOJIBTMCTPA Ha PCKHUM LCIIN OH JJOJIKCH 06J'IajlaT >

OOJIBIITUM BXOJIHBIM COITPOTHBIICHUEM.

Knacendpuxanus
Ilo npuHUMIY AeHCTBUS BOJILTMETPHI PA3/ICIISIOTCS Ha:
AIIEKTPOMEXAHUUECKUE - MATHUTOAICKTPUUECKUE,
AIIEKTPOMATHUTHBIE, FIEKTPOIUHAMUYECKUE,
AIIEKTPOCTATUYECKUE, BBITPSIMUTEIIbHBIC, TEPMOIIICKTPUUECKUE;
AIIEKTPOHHBIE - AHAJIOTOBBIC U LIU(PPOBHIC
I1o Ha3HAYEHHIO: TOCTOSIHHOIO TOKA;
MEPEMEHHOT0 TOKa; UMITYJbCHBIC; (Pa304yBCTBUTEIIbLHBIC;
CEJICKTUBHBIC; YHUBEPCAJIbHbBIC
Ilo KOHCTPYKIMHU U cTIOCO0Y MPUMEHEHHUS: IIIUTOBbIE;
MEPEHOCHBIE; CTAIIMOHAPHBIC
MarHuTosieKTpudecKue, AeKTPOMarHUTHbIE,
AIIEKTPOJIMHAMUYECKHUE U DJIEKTPOCTATUUECKUE BOJIBTMETPhI
MPEACTABISIOT COO0N U3MEPUTEIIbHBIE MEXaHU3MBbI

COOTBCTCTBYIOIIIUX THUITIOB C IMTOKAa3bIBAIOIIINUMHU YCTpOﬁCTBa




AMOEDMET

AMHniepMeTp - npubop Ik U3MEPCHHUS CHJITBI
TOKa B amIiepax. B ajekTpuyeckyto nenb
aMIIEpMETP BKIIFOUAETCS MMOCJIEI0BATEIIBHO C TEM
Y4aCTKOM 3JIEKTPUYECKOM 1EH, CHITY TOKa B
KOTOPOM U3MEPSIOT; JAJIsl YBEIUUYEHUSI IPeIelia
U3MEPEHUN - C IIIYHTOM WJIM Yepe3
Tpanchopmarop.

AmMnepmeTpbl ObIBAIOT
MarHUTORJIEKTPUIYECKUMU, FJIEKTPOMArHUTHBIMH,
AIIEKTPOAMHAMUYECKUMU, TEIJIOBBIMH,
WHYKIIMOHHBIMHU, IETEKTOPHBIMH,
TEPMOIIEKTPUUECKUMU U (POTOIIEKTPUUECKUMU.

Maznumosnekmpuueckumu amnepmempamu
VU3MEPSIIOT CUITY TIOCTOSTHHOTO TOKA;
WHIYKIIMOHHBIMH U JE€TEKTOPHBIMHA — CHITY
MIEPEMEHHOTO TOKa; AMIIEPMETPBI APYTUX CUCTEM
U3MEPSIIOT CUITY Jt000r0o Toka. CaMbIMU TOUHBIMU
Y YyBCTBUTEIbHBIMHU SIBJISTFOTCS
MAarHUTORJIEKTPUYECKUE U ANEKTPOANHAMUYECKUE
aMIIEPMETPBL.




OMMeTP - usmMepuTenbHbIH MPEOOP
HEIMOCPEICTBEHHOTO OTCYETA JIJISI ONPEAETICHUS
AIIEKTPUUYECKUX aKTUBHBIX (OMUYECKUX )
conpoTtuBieHnd. OOBIYHO U3MEPEHUE
MPOU3BOJIUTCS 10 MTOCTOSSHHOMY TOKY, OJTHAKO, B
HEKOTOPBIX AJIEKTPOHHBIX OMMETPAX BO3MOXKHO
WCIIOJIb30BaHUE MMEPEMEHHOIO TOKA.
Pa3HOBHUAHOCTH OMMETPOB: METAOMMETDHI,
TUTaOMMETPBI, TEPAOMMETPBI, MAJITTMOMMETPBI,
MUKPOOMMETPHI, pa3INyaOIIMECs AUana30HaMu
MU3MEPAEMBIX CONPOTUBIEHUMN. JlericTBHE
MarHUTO3JIEKTPUUYECKOTO OMMETPA OCHOBAHO Ha
U3MEPEHUH CUJIbI TOKA, POTEKAIOIIETO YePE3
U3MEPSIEMOE COMPOTUBIICHUE MTPU MTOCTOSHHOM
HaIPsSYKEHUU UCTOYHUKA UTaHus. JJist
WU3MEPEHUS CONPOTUBJIEHUN OT COTEH OM JI0
HECKOJIbKMX METaoM U3MEPUTEIIb U U3MEPSIEMOE
CONPOTHUBJIEHUE BKIIFOUAIOT MOCIEA0BATEIBHO.




SaTTMeEeTL

BaTTMeTp — U3MepHTEIbHEI IPHOOp,
MpeIHA3HAYECHHBIN JJ1s1 ONIPEICIICHUS
MOIIIHOCTH 3JICKTPUYECKOTO TOKA WJIA
AIIEKTPOMAarHUTHOTO curHana. [1o HazHaueHuro
Y TAANa30Hy 4YaCTOT BATTMETPHI MOXKHO
pa3AeauTh Ha TPU KaTETOPUU —
HU3KOYACTOTHBIE (M MMOCTOSTHHOTO TOKA),

PaMOYacCTOTHBIE U ONITUYECKUE. BarTMeTphl
paauoarana3oHa o HA3HAYEHUIO JEIISITCS HA
IIBa BUJIA: TTPOXOJAIIEA MOIIIHOCTH,
BKJIFOYAEMBbIE B PA3pbIB JUHUHU MEPEIAYN, U
MOMIOI[AEMOX MOIITHOCTH, TTOJKIHOYAEMbBIE K
KOHIIY JJMHUY B KAYE€CTBE COMIACOBAHHOU
Harpy3ku. B 3aBucumMocTH ot ciocoda
(yHKIIMOHATBHOTO MPeoOpa3oBaHMS
U3MEPHUTENIbHON HHpOPMAIIUK U €€ BBIBOJIA
ornepaTopy BaTTMETPhI OBIBAIOT aHAJIOTOBBIE
(MOKa3bIBAIOIIME U CAMOTUIIIYIIIUE) U
n(ppOoBLIE.
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YacroTromep — UBMEPUTEILHBIN IPUOOP IS
OMPEICJICHUS] YACTOThI MEPUOIUYECKOTO
npolecca Uiu 4aCTOT TapMOHUYECKHUX
COCTABJISIIOIIMX CIIEKTPa CUTHAJIA.
DNEeKTPOHHO-CcUeTHBIE YacToTomepnl (DCYH)
SBJISIETCS] HanboJiee pacIpoCTPAHEHHBIM
BHJIOM 4aCTOTOMEPOB Oj1arojiapsi CBoei
YHUBEPCAJIBLHOCTH, IIIMPOKOMY JUAIIa30HY

4yacToT (0T J0JIel repua A0 JECITKOB
Merarepil) ¥ BICOKOM TouHOCTH. JLJist
MOBBIIICHUS JUaIa3oHa 10 COTEH Merarepii -

ACCATKOB Irurarcpi UCIoJIb3yrOTCsA
JOITIOJIHUTCIIBHBIC OJIOKH - ACJIUTEIIN HaCTOThI
H IICPCHOCUYMKH YaCTOTHI.

bonpmmuacTBO DCY KpOoMe 4acTOThI
MO3BOJISIIOT U3MEPSITH MEPUOJT CICAOBaAHUS

"'f UMITyJIbCOB, UHTEPBAJIbI BDEMEHU MEXKIY

HUMITYJIbCaMH, OTHOIICHHUA IBYX HAaCTOT, a
TAKIKC MOT'YT HUCITOJIB30BATHCA B KAYCCTBC
CUCTYMKOB KOJIMYCCTBA UMITYJILCOB.




MyJabTHMETP - u3MepuTeIbHBIN PUGOD,
oObeauHsIONIMN B ce0e HeCKONbKO (yHKIMil. B e e
MUHHUMAaJILHOM HabOpe 3TO BOJBTMET]P, aMIIEPMETP H HH
ommeTp. CyliecTBYIOT IM(PPOBHIEC U aHAJIOTOBbBIC
MYJIBTHMETPHI.

B HEKOTOPBIX MyTBTHMETPAX AOCTYITHBI TAKKE
byHKIMH:
[Ipo3BOHKA — M3MEpPEHUE AEKTPUUECKOTO COMPOTUBIICHS

3BYKOBOM (MHOT/Ia ¥ CBETOBOM) CUTHAIU3AIIMEH HU3KOTO
CONPOTHUBIICHHUS LIETH.

['enepaniyst TECTOBOTrO CUTHAJIA MpocTeiien popmbl
(rapMOHUYECKON WJTM UMITYJILCHOM) - KaK CBO€OOpa3HbIN
BapUaHT MPO3BOHKHU.

Tect AUOOOB - IIPOBCPKA LNCIIOCTHOCTH
IMOJYIIPOBOAHHUKOBBIX JHUOAOB M HAXOXKACHUC UX KIIPAMOIO
HAIIPAKCHI) .

TecT TpaH3UCTOPOB - MPOBEPKA MOTYTPOBOTHUKOBBIX
TPaH3UCTOPOB

N3mepeHnne a1eKTpuIeCcKoi EMKOCTH.
W3mepenne NHIyKTUBHOCTH. VOLTCRAFT® |- w3850

N3mepenue temneparypsl, ¢ IPUMEHEHUEM BHELTHETO
JlaTyvKa.

N3MmepeHre 4acTOThl TapMOHUYECKOTO CUTHAJIA.




CuéTuMK JIeKTPUIECKOH IHePrun (JNeKTPUIECKHUil
CYETYHUK) - TPUOOP JIsT UBMEPEHUS PACcXo/ia MEKTPOIHEPTUN
MIEPEMEHHOTO WJIM TOCTOSSHHOT'O TOKA.

[To TuMmy MONKIIFOYEHUSI BCE CYETUUKH PA3/IEISIOT HAa TPUOOPHI
NPAMO20 6KIIOYEeHUs B CUIIOBYIO LIETIb U IPUOOPHI
MPanc@opmamopHo20 GKa0UeHUs, TOAKIIOYaeMble K CUIIOBOU LIETH
yepe3 CrelraibHble U3MEPUTEIbHbBIE TPAaHCPOPMATOPHI.

COBIHINGS. ; \' I[lo m3MepsieMbIM BeTUUMHAM SJICKTPOCUCTUUKH Pa3/ICIIIIOT Ha
"0 000 UM 8| oOHoasHble (M3MepeHne nepeMeHHoro Toka 220B, 50I'n) u

w e s e L0 LSSl mpexcpasnble (380B, 50I'). Bee coBpeMeHHBIE IEKTPOHHBIE

i v

Tpex(a3Hble CYETUNKH MOAAECPKUBAIOT OJHO(DA3HBIN YUET.

I1o xoHCTpYKIMK:

I/IHHYKIII/IOHHI)IM QJICKTPOCUCTUYUK, B KOTOPOM MAI'HUTHOC ITI0JIC
HCIIOABMKHBIX TOKOIIPOBOAAIINX KATYIICK BJIMACT HA HO,Z[BI/I)KHBIﬁ
QJICMCHT U3 MMPOBOAAIICTO MaTcpuralia.

DJIEKTPOHHBIN IEKTPOCUETUHK, B KOTOPOM MEPEMEHHBIN TOK U
HaITPSDKEHNE BO3IEMCTBYIOT HA TBEPAOTEIbHBIC AJIEMEHTHI JJIS
CO371aHUs HA BBIXOJ€ UMITYJICOB, YHCIIO KOTOPBIX
IIPONOPLUHOHAIIBHO U3MEPSEMON AKTUBHOM YHEPIUH. .

I'uOpuaHbIe CYUETUYMKY IIEKTPOIHEPTUN — PEJIKO HUCIOJIb3YEMBbIii
MIPOMEKYTOUYHBIN BapUaHT C IUPPOBHIM UHTEPPEHCOM,
MU3MEPUTENBHOMN YaCThI0 MHAYKIIMOHHOTO WM 3JIEKTPOHHOIO THIIA,
MEXaHUYECKUM BBIUYUCIUTEIbHBIM YCTPOMCTBOM.
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YcTpounctBa npubopa
MarHUTO3NEKTPUYECKON CUCTEMBI

N3meputenbHbIn npubop MarHuTo-
9NIEKTPUYECKON CUCTEMbI YCTPOEH Creayowmm
obpasom. bepyT nérkyto antoMUHUEBYIO PaMKy 2
NpsMOyronbHON dOpMbl, HamMaTbiBalOT Ha Heé
KaTyLWKy M3 TOHKOro npoBoga. Pamky kpenaTt Ha
aByx nonyocsax O n O, K KOTOpPbIM MPUKPENSIEHA
Takke cTpenka npubopa 4. Ocb yaepxmBaeTcd
OBYMSI TOHKMMM cinparnbHbIMU MpyXuHamm 3.
Cwunbl yNpyrocTu NpPYy>XnH, Bo3Bpallatowme pamMmky
K MOMNOXEeHMo paBHOBECUSI B OTCYTCTBME TOKa,
nogodpaHsbl Takumu, YTOOBbI Oblnun
nponopumnoHaribHbIMU Yriy OTKITOHEHUSA CTPESIKU
OT NONOXeHUsa paBHOBeCUS. KaTyLlKy nomMeLwaroTt
MeXay MoncamMum MOCTOAHHOrO MarHuta M c
HaKOHeYHuKamMn OopMbl  MOSIOr0  UunuHgpa.
BHyTpn kaTtywku pacnonaratoT umnunHgp 1 ums
MSIFKOro Xenesa. Takas KOHCTPYKLMSA
obecneunBaeT paguanbHoe HanpasneHne NMHUN
MarHUTHOM WHOYKUMM B 0Onactu HaxoXgeHus
BUTKOB KaTyLUKK (CM PUCYHOK). B pesyrnbsrarte npu
nobom MNOSTIOKEHUU KaTyLLKN CUIbl,
OEUCTBYOLLNE HAa HEE CO CTOPOHbI MarHUTHOrO
nonsi, MakcumaribHbl U MPpU HEU3MEHHOW cune
TOKa NMOCTOSAHHBI.



B pesynprare npu J1ir000M MOJ0KEHUM KaTyIITKH
CWJIBI, JCHMCTBYIOIIIME HA HEE CO CTOPOHBI
MAarHUTHOTO  TIOJSI, MAKCHUMAJIbHBI W TpH
HEU3MEHHOW CUJIE TOKA MOCTOAHHBI. BekTopsl F n
—F  u3oOpaxkaroT cuibl, JEUCTBYIOIME Ha
KAaTyIlIKy CO CTOPOHbI MAarHUTHOTO TIONSL U
nmoBopaunBaromue ee. Karymka ¢ Tokom
IIOBOPAYMBACTCA JI0 TEX TMOp, IIOKa CHIIBI
YIIPYTOCTA  CO  CTOPOHBI  MPYXXUHBI  HE
YPABHOBECAT CHJIbI, JICMCTBYIOIINE HA PAMKy CO
CTOPOHBI MarHUTHOTO TIOJSI. YBEJIWYHWBAs CHUITY
TOKa B paMKe B 2 pa3a, paMKa ITOBEPHETCSA Ha
yIoJj, BABOE OOJBIINI. ITO MPOUCXOAUT HOTOMY,
uto F ~I. Cunbl, A€HCTByIOIIHE HA PaMKy C
TOKOM MPSIMO MPONOPIHUOHATBHBI CHJIE TOKA, TO
€CTh MOYKHO, ITPOTPayUpOBaB MpUOOP, U3MEPSThH
CUJIy TOKa B pamke. TOUHO Tak e MOXHO MpUuodop
HACTPOUTh HA WU3MEPEHUE HANPSDKEHUS B 1CMHU,
€CJIM MpOrpajyupoBaTh KTy B BOJBTAX,
MPAYEM COMPOTUBIICHUE PAMKH C TOKOM JOJKHO
OBITh BEIOPAHO OYEHB OOJIBIINM IO CPABHEHUIO C
COIIPOTHBJIEHHEM YyYacTKa IEMH, Ha KOTOPOM
U3MEpSIEM HAIPSKCHUE.



Bonpockl Ana camonpoBepkKu
-

[na yero npegHasHayYeH BaTTMETP?

[10 Kaknm OBYM N3MepsSeMbIM BENIMUYMHAM pa3gensoTcs
ANEKTPNYECKNE CHETHNKN?

Kak BKMtOYaOT OMMETP B CXeMY AN U3MepeHUs
CONPOTUBIIEHUI 0O HECKONbKNX Meraom?

Kakne cunbl ypaBHOBELLMBAKOTCS MOCHE OTKITOHEHUSI CTPESIKM
n3mepuTenbHoro npmbopa Ha onpeaeneHHbIN yron?

[Moyemy MarHUTHbIE CUNbl, OEACTBYOLLNE Ha NPOBOAHMUK
KaTyLwwKku npnbopa, He 3aBMUCAT OT yrfia NoBopoTa KaTyLLUKN?



Cnucok nutepaTtypbl
-

e Makuwes, I'A. Pusumka : Yueb. ana 11 kn.
obuweobpasosar. yupexageHun / I'A. Makmwes, b.b.
byxoBueB. — 12-e n3g. — M. : NpoceauweHune. 2004. —
c14-15

o W3amepurtenbHoe obopygoBaHue. [ONEKTPOHHbIN
pecypc] — Pexkum goctyna : — http
.//lwww.electrovymir.com.ua

e JreKTpousMepuTenbHble NPUOOPLI. [ONEKTPOHHbLIN
pecypc] — Pexkum goctyna : — http
//ru.wikipedia.org/wiki






