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1 AmnHOTaNUA

B pabore nccnenoBan adpdext Xomna. Oupesieensbl 3HAUEHNS KOHCTAHTHI XOJIIa JIJIsT IOy TTPOBOJI-
HUKa JIeTHPOoBaHHOrO repMmanus. OmupejeeHa yaeabHas IMPOBOJIUMOCTh, 3HAK 3aps/IoB B 0Opa3Ie
U KOHIIEHTPAIUsI OCHOBHBIX HOCHTEJIEN.

2 Bseaenne

N3BecTHO, 9TO TPOBOIUMOCTD ITOJIYITPOBOTHUKOB 3aBUCHUT HE TOJIBKO OT COCTaBa MaTepHuaJia, HO
TaK»Ke W OT BHEIIHEr0 MarHUTHOrO moJjid. [Ipy Hajamdum BHENTHEro MarHUTHOI'O TOJIS Ha 3aps-
JIbI B TIOJIYIIPOBOJIHUKAX HadMHaeT JeiicrBoBaTh cuia Jlopenia, Koropas u3aMensier HanpaBjieHne
JBU2KEHUsI HOCHUTEJIe TOKa M XapakKTep IIPOBOAMMOCTH obpasma. [lenbio maHHO! pabOThI ABJIfA-
JIOCh W3YYeHHe ITPOBOJIMMOCTUA MaTepuraJjia Mol JeCTBUEM CUJIbHOT'O BHEITHET'O MArHUTHOIO T10JI,
MEePIEHINKY/IAPHOTO TOKY, B TEOMETPUN MOCTHKa XOJI/1a, a TaKyKe OIpeeeHrne OCHOBHBIX XapakK-
TEPUCTUK MPOBOJUMOCTU U IMOJYHYEHHOTO TOKA.

3 Metoauka

PacemoTpuM IIOCKYIO TTACTHHY JUIEKTPUKA, BIIOJb OCH X KOTOPOiH TedeT TOK. ITomectrm 06-
paser] BO BHEITHee MarHUTHOE I10J1e, IEePIeHIuKY/IsipHoe miactune. Ha aBmkyinme 3apsiapl Oyaer
JaeficrBoBarhb cuta Jlopena

F = qF + [qu, B], (1)

rjie B - BEKTOP BHENIHEr0 MarHUTHOTO 10JId, [ - 3/1IeKTprudeckoe 1moJie, co3aalolnee ToK, U - BekTop
CKOPOCTH 3apsIIOB.

[TockobKy B 00IIEeM cjydae BEKTOpP CHJIbI HE COBIIAJaeT 110 HAIPABJIECHUIO C BEKTOPOM F,
B IIOJIYIIPOBOJHUKEC ITOABUTCIA ,ZLOHO.HHI/ITQ.HBHI)HZ TOK, HepHeHﬂHKyﬂﬂprﬂU/I OCHOBHOMY JIBH2>KEHUIO
3aps1JIOB.

Bunadenne /[C Xomma U, MOXKHO OIpeIeNTh KaK MMOJOBIHA AJINeOpanvIecKoil pa3HOCTH TOKa-
3aHUl BOJBLTMETPA, [OJIYYEHHBIX B IPOTHUBOIIOJJIOKHBIX HAIIPABIEHUHA MArHUTHOIO TIOJIsSI B 3a30pe:

1
— (17 7=
UJ— - 2(UK.J'I UK.II )7 (2)
rae UKJ'I - HallpAXKeHUdA Ha BBIXOJHBIX KJIEeMMaX O6pa311a, PaCIIOJIOZKEHHBIX C ITPOTUBOIIOJIO?KHBIX
KOHIIOB O6pa311a B HalIpaBJIEHHMH TOKa XOJIJIa.
Usmepus Tok I B 0bpasne n Hanpszkenue U,,;; Ha KJIeMMaX C OJHOH CTOPOHBI 00pas3la B OT-
CyTCTBI/II/I MaAaI'HUTHOI'O HO.HH, OHpe,Z[eJIE{eTCH HpOBO,HI/IMOCTb MaTepI/Iaﬂa

UKﬂlah
Po = T (3)

riae [ - paccTodHne MExK/1y KJIeMMaMu, a - IMNINPpUHa o6pa3ua, h - ero TOJIIIIHHA..
Tak:ke 3HaUeHIE HalIpA2KEHHNE IIOIIEPEK IIJIaCTUHBI MO2KHO BbIPDA3UTL 49€PE3 KOHCTaHTY XoJsia

RHI B

B pabore ucrnosib3oBasiach KCIiepuMeHTaIbHasl YCTAHOBKA, IIPEJICTaBIeHHAsS Ha PUCYHKe 1:
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Pucynok 1. CxeMa 3KCHEPUMEHTAJIBHONI YCTAHOBKE HMCCAeI0BaHUs 3 dekTa XO0JIa B MOJIYIIPOBOIHIKAX.
O6pa3serr ¢ pa3beMOM - UCIIOJIb3yeMbIil TOJIYIIPOBOIHUK U3 JIETHPOBAHHOI'O MepMaHus ¢ 00O3HATEHHBIM
PAaCIOJIOKEHUEM HCIIOJIb3YEMBIX KJIEMM.

B 3azope smekTpoMarauTa co3aeTcs MOCTOSTHHOE MATHUTHOE T10JI€, BEJIMINHA, KOTOPOT'O M3Me-
HAJIaCh C IOMOIIBIO PEryjadTOpa UCTOYHUKA ITMTAaHUA JIEKTPOMarHuTa. TOK IIUTaHud dJIeKTpoMar-
HUTa U3Mepsicd amiepmerpoMm Al, HampaB/eHre TOKa B 0OMOTKAX 3JIEKTPOMATHUTA M3MEHSIOCH
repekJodenneM paszbema K1.

I'parynpoBka 9/1€KTpOMArHATa TPOBOIMIOCH MUJLIUBEOEPMETPA.

[To npsimoyrosbHOMY 00pasily W3 JIEFHPOBAHHOIO MEPMAHUs IIyCKAJICS TOK IO KjeMMaMm 1-2,
BEJINYNHA KOTOPOTO PEryJIMpOBAIACh PEOCTATOM, a 3HAUEHNE M3MEPSJIOCh aMIIEPMETPOM.

HpI/I IIOMEIIICHUI 06pa3ua B MarHUTHOE II0JIe CHUMAJIOCHh 3HaYe€HUE HalIPA2KCHHA Ha KJIeMMaX
3-4, orkyna nosrydasocs 3uadenue DJ1C Xoswra.

JlJ1st MCKJTIOYeHNsT HETOYHOCTEl, CBA3AHHBIX C TMAKOil, M3MEPSIOCh HAIIPSYKEHUE MEXK Ly KJIEeM-
MaMu 3-9.

4 PesynbTaTbl 1 00CYKIEHUSA
B xozie paborsl 6bLT mocTpoeH KagubpoBouHblil rpaduk B(Iy), IpejIcTaBlIeH b Ha PUCYHKE 2.

HOJIy‘{eHHbIe SHa4YCHUA MCIIOJIb30BaJIUCh dJIA ,H‘aHbHefIHIGfI NHTEePIOJIAIINN 3HAUYEHUN MOJId II0 U3-
MEPEHHBIM TOKaM IM
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Pucynok 2. I'padux 3aBucumoctu nosst maraura B(I)s) o 3HAUYEHHs] IPOTEKAIOIIETO TOKA.

Ucnonb3yst popmyity (2) 1 MOy YEHHYIO BBIIIE 3aBUCUMOCTD ObLIN MOJTyYeHbl 3HavueHus U | 1pu
PA3JIMIHBIX 3HAYEHUSIX MOJIA. [ padrKy Moy IeHHBIX 3aBUCUMOCTEN IPeICTaB/IeHbl Ha, PUCYHKE 3.
N3 noydeHHbIX rpadbuKOB OBLT CJIeJIaH BBIBOJI O JIMHEHHOCTH (DYHKITHIA.

=200 4

~400

—600 4

_gop | — UIB).1=08mMA .
U(B). I = 0,95 MA

B, MB6
Pucynok 3. I'padux 3aBucumoctn nanpszkenusi U (B) Toka Xosura OT 3HaU€HNs BHEITHETo Nojsd B npu
3HAYEHUX TOKa depe3 obpasen [1 = 0, 12MA, Is = 0,3MA, I3 = 0,45MmA, 14 = 0,6MA, I5 = 0, 8MA,
Is = 0,95MA.

Barem ObLIa HaliJIeHA 3aBUCUMOCTH YIJIOBOrO Kodddunuenra HakIoHa k() 1Oy YeHHBIX BbIIIE
IPSMBIX OT 3HAYEHUST TOKa Yepe3 MoIynpoBofauK. [lo mosyaennoit 3apucumoctu u3 opmysisl (4)
ObLa Haiiena KoncTanta Xosna: Ry = —0,17 40, 01m3 /Kn
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Pucynok 4. I'paduk 3aBucumocrn yriosoro kodddurpenra k(1) 3aBUCHMOCTH HAIIPsiZKeHHs Ha o6pasiie
OT MArHUTHOIO IOJIS OT TOKA, TEKYIIEero Yepe3 obpasertl.

Ha ocHoBe mojiydeHHBIX 3aBUCUMOCTEH, UCHOIb3Yyd (OpMYyJbl OT pasjena Merojauka, ObLim
HaiiJlenbl 3HaYeHus KOHIeHTpaIuu 3apsaaos n = 3,7 - 101 £ 0,2 - 103 u yneasnoro compo-
TuBaeHus py = 3,3 - 1072 £ 0,1 - 10720Om/M. U3 nosiydeHHBIX JaHHBIX BBITEKAET, YTO B JaHHOM
IIOJIYIIPOBOAHUKE 3HAK HOCUTEJEH 3apsa/ia OTPULIATCIILHDII.

5 BpIiBoabl

B pesyabraTe paboThl GBLIO SKCIEPIMEHTAILHO JI0KA3aHO0, YT0 HAIPSKEHHE TOKa XO0/LIa, JTHHEHHO
3aBUCUT OT BHEIITHET'O MAl'HUTHOT'O I10J14. BI:)I.HI/I HaﬁﬂeHbI XapaKTEepUCTUKHU IIOJIYIIPDOBOJHUKA, TAKUE
Kak KoHcTanTa Xojuia Ry = —0,17 40, 01m3 /Ko, yaensnoe conporusienue pg = 3,3-107340, 1+
10730m /M, kounentpaius Hocureneit n = 3,7 - 1019 £ 0,2 - 10¥m3, Taxwxke 3apsi HocuTeIel
3apssa, KOTOPBI OKa3aJIcs OTPUIATEIBHBIM, YTO TOBOPUT O TOM, UTO B JAHHOM IOJTYIIPOBOTHIKE
5JICKTPOHHBIH TUII IIPOBOIIMOCTH.
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