
Задание  26.04.24 г.
Фотоотчёт 1 файла прислать на эл. почту: 
26.04.24 г.  с 10:10 до 11:40

Измерительные преобразователи и их классификация.
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Измерение магнитных величин.
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30BAHUMU SIBAECHUS B3AUMOMHAYKIMU — HapeneHust DJIC e B KOHType
1Mp¥ W3MEHEHMM MAFHMTHOTO NOTOKAa (P, NpOXOASIIEro 4Yepe3 Io-
BEPXHOCTH 5, OXBaUCHHYIO KOHTYpOM (pHc. 5.20, g):

_doP
dt’

a TAKKe HAa HCTIONB30BAHUU (I)yHKL[l/IOHaJTBHbIX 3aBUCUMOCTEN MEXAY

B, H, ©:

ii

(5.13)

B:;Lﬂ}?;m:jédj, (5.14)

rae u, — abconoTHas MarHATHast IPOHNLAEMOCTH CPEAb, Tn/M; S—
HEKOTOpas IIOBEPXHOCTD, M.

W3 Tpex BennuuH B, H, ® npeanoyTuTeIbHbIM Ui U3MepeHHs
ABNAETCH MATHMTHBIA 1M0TOK @, O KOTOpOMY HA OcHOBaHUM (5.14)
HAXOMATCS CpellHee 3HAYeHHE HOPMAIbHOM cocTasnsAwoeld B, UH-
aykuuu B: B, = ©/S (puc. 5.20, 6) n coorseTcTBYIOMIAd €l HADNDPS-
XEHHOCTb H.

PaccmotpuM npuHUMN paboTh BeGepMmerpa — npubopa, Npen-
HA3HAYEHHOTO JUIL U3MCPEHUSI MarHUTHOTO noroka @.

IlepsuynbiM 1IpecbpazoBaTeneM BeGepMeTpa ABASIETCS U3MEPH-
TeNnbHasl KaTYLIKa, COCTOSLIas U3 w BUTKOB. M3MepuTensHas KaTyu-
Ka PacrioNaraeTcsi B MarHMTHOM NOJE TaKUM 06pasoM, YTOGBI BEKTOP
MHIYKUMM B K IUIOCKOCTH BHUTKOB MMEI HOPMaJbHYIO COCTaBJIsi-
olyio B, , oTiuyHyo or Hyns. Hanpumep, wis usmepenus @, npo-

XOAAIEro Mo (eppOMArHUTHOMY CepAEYHMKY, M3MEPHTEIbHAas Ka-
TYUIKa HaMAaThIBaeTCS HETIOCPECTBEHHO HA cepAeYHUK.

CornacHo BoipaxeHdHio (5.13) BelMuYHHA MATHUTHOrO I[OTOKa
D(7), n3mepsgeMoro B MOMEHT BPEMERH /, onpeliensercs 1o hopMmyne

!
D) =DO) + — [utyr, (5.15)
w
0
rae O(0) — BennuMHA MArdUTHOrO MOTOKA IO u3MepeHds; ecnr O(Y)
ABNAeTCa Tepunoanyeckoii gynkuneii Bpemenm, O(0) =0; ecom xe

D

€ nhu ddidt < 0
e,nipu dD/dt > 0

a o
Puc. 5.20. K nogcuenmno dopmyn (5.13) — (a}, (5.14) — (6)

—_— -

B B,

S
7 — HopMalb K .S
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Puc. 5.21. CrpykTypa BebepMmeTpa

@ (¥ = const, ®(0) # 0 u nepen n3meperueM O(f) HeoBXOTNMO NpeaBa-
puTensHo o6HYIUTE P(0) KakKMM-THOO0 criocoGoM; u(f) — HAMPSDKEHUE
Ha 3aXHMaxX U3MEePHUTENRHOM KaTylIKHK, KoMTieHcHpywilee 3J1C s3an-
MOKHAYKIIUY e.

N3 dopmynnt (5.15) ciaenyer, yTo M3MEPHTEIBHOM 31EKTPHYECKOH
Lenbio BeGepMETpa SRIMCTCH MHTETpUpyIOLUee ycTpoiicteo. Ha
puc. 5.21 nokasaHa cTpyKrypa BebGepMmerpa. CornocTamnsst ee ¢
puc. 5.16, yTOUHMM 3HauYeHUR x, », Y.

x=®0; y=u(t); Y = Jydt.

TIpn usMepeHnH MAaTHMTHBIX MOTOKOB, HU3MEHSIOLIMXCH IO Te-
PUOXMYECKOMY 3aKOHY, MHTETPATODP MOXET ObITH 3aMeHeH Ha 0osee
TIPOCTOE YCTPOMCTBO, peanu3ylolee CRI3b MEXAY aMTJIMTYAAMH KO-
nebanuit u() u O(). HanpuMmep, npu cuHycounanbueiX u(f) u D)
cs3p Mexay U, u @, onpenensiercs dopmynoii

@, = U,/(ww).

Tipu M3MepeHHMM NOCTOSHHEIX MArHUTHLIX NOTOKOB MHTEIPaTop
UMeeT MPHHLMITMAILHO BaXHOE 3HaYECHME, TAK KAK BpEMs, B TEYEHHUC
KOTOPOro MOXHO HabJionath y = u(t), HeaHaunTeaAbHo. Ha puc. 5.22
nokasaubl rpaduku x(), y(#), ¥(#), oTHOCKIIMECS K STOMY CIIyyalo.

B kauecTBe 3/MeKTpOM3IMEPHUTENBHOIO fpubopa BeOepMeTpa HUC-
NIOAL3YCTCH BONLTMETP, KOTOPLIM MOXET OBbITD!

MATHUTOIEKTPUUYCCKON cucTeMbl (Ans uaMepeHust ©(7) = const);

3JEKTPOMATHUTHOM CHCTEMBI (u1s usMepeHus @(7) = var).

3

Puc. 5.22. 3aBucumocts x(f), y(#), Y(#) Npy U3MEPCHUH NTOCTOSHHOIO Mar-
HUTHOTO IOTOKA
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5.3.1. N3MepeHne HEJIEKTPHYECKHX BETHYWH

At n3MepeHmsT HeMeKTPHUeCKHX BelUYUH (MarHUTHBIX, Mexa-
HUYECKUX, TETUIOBBIX, CBETOBBIX M T.A.) B HACTOSILLEE BPEMS LIMPOKO
TIPUMEHSIOTCS. METOIB! U CPEACTBA U3MEPEHUS 3ICKTIPUYCCKHX BEITH-
YWH. DTO CBA3aHO C TEM, YTO U3MEPEHMS HEITCKTPUIECKUX BETUYHH
37IeKTPUYECKUMN METONaMH UMEIOT CYULIECTBEHHBIE NIPEHMYIIECTBA
[0 CPAaBHEHMIO C U3MEPEHUAMU ITUX XK€ BEIMYWH HEDJIEKTPUYECKU-
MY IpubopaMH, ITOCKONBKY NTO3BOISIOT:

OCYWIECTBNATh DUCTAHLIHOHHBIE U3MEPEHUS;

ofecneynBaTh IHAPOKNI AHArIa30H M3MEPEHUH C BRICOKOIT TOYHO-
CThIO;

U3MEPATE NapaMeTphbl GBICTPONPOTEKAIOLINX TTPOLIECCOB.

st vaMepeHust MoGol HedNeKTPHUYECKOM BEIMYMHBL METOXAMM M
CPEOCTBAaMHU M3MEPECHMI 2J1EKTPHUYCCKUX BENTHIMH HEOOXOOMMO MMETh
(puc. 5.16):

nepBUyHbllf TipeoOpazoBatens ([1I1), nmpeoGpasyioumit usmeps-
eMYIO HE3JIEKTPUUYECKYI) BENHUUHY X B JIEKTPUYECKYIO V;

MCKTPUUECKYIO U3MEPHTEIBHYIO

mensk (O}, npeobpasyoniyio smeK- X(r—=— ) Y(2)

’ nri 311 31
TPUYECKYIO BEIMYHHY y B IPYIVIO [ 0= ou = o |
BIEKTPUYECKYIO BEIMIUHY Y C HE~  Ppyc. 5.16. Ctpykrypa usmepure-
00XOOUMBIMU TapaMeTpaMy; Jisi HEBJIEKTPHUHUCCKOM BEIHIHHBL
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U3MEPSIEMBIT MIeKTpOU3MepUTENbHbIN npndop (II1), Bocrnpunu-
MAIWOHINA DJIEKTPUYECKYIO BeanuuHy Y, npuuem DI rpagyupyercs B
CAVMHNAaX USMEPECHMSI BEIIMYWHEI X.

5.3.2. IlepBuuHbBIE NPe0Opa3OBATEIH

ITepeuuHble npeodpazoBatenu (AATYNKN) NOAPA3IENIIOTCH Ha 1BE
OCHOBHbIE IPYIITbl; HapaMeTpriecKue ¥ reHepaTopusie. Tapamempu-
yeckue damyuky Npeodpa3yioT HENEKTPUUECKUE BENTUYNHEL B 3NEK-
Tpuyeckue mapaMmerpbl R, L, C. Tenepamopusie Oamuuxu nipeobpasy-
IOT He3NeKTpuveckue Benuunknl B DAC e (F).

M3 napamMeTpUyeCcKHX AAaTYMKOB HaHQOJee PaCIIpOCTPAaHEHHBIMU
ABJIAIOTCA DPEOCTATHBIE (JATYMKM COTMPOTUBNEHUS R), EMKOCTHBIE
(matyMku eMkKoctd C) U HHAYKTHBHEIE (AATUHKU HHAYKTHBHO-
¢t L). YipoleHHsle KOHCTPYKIAW 3THX JATYWMKOB H300paxeHbr
Ha puc. 5.17, a, 6, ¢ COOTBETCTBEHHO.

MOyHKUInoHANbHEIE 3aBUCHMOCTH R(x), ((x), L(x) naTiUKOB, N30-
OpaxeHHBIX Ha puc. 5.17, onpenensiorcsa GopMyraMu

R(x) = Rox/l, C(x) = Go/(1 + x/8); L(x) = Ly/(1 +x/8),
rne R, Cy, Ly — MakCUManbHbIe 3HAYEHWA CONPOTUBIEHHS, EMKOCTH
M MHAYKTHBHOCTY COOTBETCTBYIOILMX AATIUKOB; / — MAKCHMAaJbHbIA
TMHENHBIN pasMep peoctara; & — MMHUMAJIbHBIN 3a30pD MexXAy IOA-
BHXXHOM M HEMOABMXHOM yacTaMM JaTYMKoB C 1 L.

Ha puc. 5.18 u300paxeHB! YIPOLUIEHHBIE KOHCTPYKUWH ILHPOKO
NPUMMCHSIEMEIX HA IIPaKTHKe IeHEPaTOPHBIX MaTYUKOB. TEPMOBJIEK-
Tpuyeckoro (puc. 5.18, a) 1 nHaykunonHoro (puc. 5.18, 6).

MpuHumn AcKCTBHS TEPMONEKTPUYSCKOrO JaT4MKa OCHOBaH Ha
Bo3HuKHoBeHHU DJ1C rpy Harpepe WIH OXJIAXKICHHM cHas 2 IBYX pa3-
HOPOMHBIX HpOBOIHUKOB 1, I’. TlpomopuuonancHas Temmeparype 6
BIC F cuuMaercsi co cBoOOAHBIX KOHIIOB 3, 3’ npoBoAHMKOB 1, 1’

B ocHoBy paboThl MHAYKIIMOHHOIO JAaTYMKAa ITOJIOXEH 3aKOH
3NMEKTPOMArHuTHON MHAYKNuu Papanes. IlepemeiieKue MOCTOAH-
HOro MartuuTra / BO BHYTPeHHel MOJOCTH MHAYKTUBHOW KAaTYIIKH 2
BBI3LIBAET U3MEHEHME MarHUTHOTO ITOTOKA, MPOHU3LIBAIONIETO BUT-
KH KATYIIKU. BCIeICTRME 3TOTO HA 32XKMMAX KaTYIIKK 2 HHAYRUDPY-

L(x)
. X X
6 8

Puc. 5.17. TlapameTprnuecKue JaTYMKH:
a — COMPOTHUBNCHHUA, G — EMKOCTH; 6 — UHEYKTUBHOCTH
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Puc. 5.18. TeHepaTOpHbIE JaTUUKU:

a — TEPMOIIEKTPUYECKHUIT; § — WHAYKUUOHHBIA; 1 — MOCTOgHHBIA MAarHuT; 2 — Ka-
TYLIKA

ercs DJIC e, IPONOPLHMOHANBHASL CKOPOCTH V NepeMeLICHHS 1OCTO-
STHHOTO MarHuTta /.




image4.png
5.3.4. N3MepeHHe MATHHTHBIX BeJTHYHH

_ Wismepenue MarHUTHBIX BeJMYMH (MHAYKUMKW B, HanpsoKeHHOCTH
H MarHuTHOTO Nnoas ¥ MAaTHATHOTO MOoToKa ) OCHOBAHO HA WUCITONb-
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