JIABOPATOPHAA PABOTA Ne 2.03

IJPPEKT X0JIJIA B IIPUMECHOM
MNOoJAYINPOBOJAHHUKE

LEJIN PABOTBI

1. HsmepeHue BOJIbT - aMIIepHOM XapaKTepPUCTUKHU (BAX)
NOJIYIIPOBOJHUKOBOT0 06pasija C NPUMeCHON NPOBOJUMOCTbIO

2. U3mepeHre 3aBUCUMOCTH XOJIJIOBCKOU 3JIEKTPOABWKYUIEH CHJIbI
(X3/1C) OT MHAYKIIMM MarHUTHOTO MOJIs

3. OmnpeneneHue BEJIMYUH:
3.1 yaesbHOUW MPOBOJAMMOCTH MaTepHasia obpasia
3.2 KOHLEHTpALMM U MOJBUXHOCTH OCHOBHBIX HOCUTeJIEN 3apsaja

4. OnpepgeneHve 3Ha4YeHUSA KOHCTAHThI X0J11a

BBEAEHHUE

B 1879 r. amepukanckuit ¢usuk 3a8uH ['. Xosn (Edwin Herbert Hall),
IIOMECTHUB TOHKYI0 30JI0TYI0 $OJIbI'Y B MarHUTHOE MoJie, OOHAPYKHUJI, UTO
OpU TPOTEKAaHUM IJEeKTPUUECKOro ToKa B ¢oJsibre BO3HUKAET
JIONOJIHUTEJIbHOE 3JIEKTPUYECKOe IoJie B HalpaBJIeHHWH, MONepeyHOM
BEKTOPY MarHUTHOW WHAYKLHUU U BEKTOPY IMJIOTHOCTU 3JIEKTPUYECKOIO
ToKa. /laHHOe siBJIeHMe BIOC/Ie/CTBUM ObIJI0 HA3BAHO €ro UMEHEM.

dbdext Xossia 3aHMMaeT BaKHelllee MeCTO B Trpylnne Tak
Ha3bIBa€MbIX ra/IbBAHOMArHUTHBIX 3P PeKTOB — 3P eKTOB, CBA3aHHbBIX
C BO3/eHMCTBUEM MarHUTHOrO II0JI1 Ha 3JIeKTpUYeCKHe CBOMCTBa
IPOBOJAHUKOB (MeTa/lJIOB U MOJIYIPOBOJHUKOB) MO KOTOPbIM TEYET TOK.
BennunHa a¢dekTta Xos/1a HenmocpeACTBEHHO CBSI3aHa C MOJBWXHOCTBIO U
KOHIIeHTpaluel HocuTesied 3apsja, a 3Hak (HampasJsienue) I/IC Xosia
(X2/IC) 3aBUCHT OT 3HakKa 3apsja. [lo gaHHOW npuyuHe 3dpdeKkT XoJsia
HaXOAUT ULIMPOKOe TpPUMEHEHHWe INpPU MCCAeJOBAHUU 3JIeKTPHUYECKUX
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CBOMCTB U HCHOJIb3YeTCS [IJII KOHTPOJISI KadecTBa MPOMbBILILJIEHHbBIX
MOJIYIIPOBOHUKOBBIX U GeppOMarHUTHbIX MaTEpPUaJIOB.

M3ydyeHre TemnepaTypHOH 3aBUCMMOCTH 3ddekta Xossia [AaeT
BOXHYI0 MHPOpPMALIMI0 O MeXaHU3MaxX paccessHUsl HOCUTesel 3apsja, o
HIMpUHE 3alpelieHHOM 30Hbl MaTepuajla U IJHEepPrMd HOHU3ALUHU
pas/inuHbix mNpuMecei. Bosbiioe 3HaueHue 3dpdexkt Xosa uUMeeT B
COBPEMEHHOW TEXHHUKE, SIBJISISICb OCHOBOW JJis CO3/laHUsI TNPUOOPOB
Pa3/IMYHOI0 Ha3HAYEHHUs: YCUIUTeJed MOCTOSTHHOTO U TepeEMEHHOr0 TOKa,
JlaATYMKOB MAarHUTHOTO N0Jisl (MarHUTOMETPOB), MPUOGOPOB aBTOMATUKHU U
KOHTpOJIfl, 3JIEMEHTOB BBIYUC/IWTEJbHOW TEXHHWKUM U MHOIOrO JPyroro.
dusuyeckoe siBJieHHe BO3HUKHOBeHUs nonepedyHoi 3/IC ieXKUT B OCHOBe
NpUHIMIA pPaboTbl MarHUTOTrHWApoAuHaMuueckux (MI'/]) reHepaTopoOB,
HEeNoCpeACTBEHHbIM 00pa3oM MpeoOpasywliMX TeNJIOBYI 3HEPTUI0 B
3JIEKTPUYECKYIO.

OU3NYECKAA TIPUPOJAA 3O DPEKTA XOJIJIA

[ToABU>KHBIMU HOCHUTEJISIMU 3apsi/ia B MOJIYIIPOBOJAHUKAX SIBJISIOTCS
KaK 3JIEKTPOHbI, TaK W [AbIPKU. /JIbIpka-3T0 ¢GaKTUYECKU 4YaCTUUYHO
3aloJIHEHHAs BaJIeHTHasl CBSI3b, KOTOpasi NPOSIBJISET Cebsl KaK MOJABUKHbBIN
NOJIOKUTEJIbHBbIA 3aps/i, YUCJIEHHO paBHbIM 3apsjay 3JeKTpoHa. /i
onpezieJIEHHOCTH pPacCMOTPUM MoBeJeHUe B 3pdekTe XoJs1a MOABUKHbBIX
NOJIOKUTEJIbHBbIX 3apsiioB. JTOT NOAX0A OyJeT NpPUMEHUM [ Tex
NOJIYIPOBOJHUKOB, B KOTOPbIX MNpeobJiaJlaeT KOHLEHTpanys NpuMeceu
aKLenTopHoro Tuna. Hampumep, [/l KpeMHUsSI M TrepMaHUsl TaKUMH
NpuUMecsiMU  [BJAKOTCA 00p, aJMUHUM, Ta/UIM¥, UWHAUW. [iaq
NOJIYIPOBOJAHUKOBBIX ~ MaTepuasioB C MpeobJaflaHueM  JIOHOPHBIX
npumMmecei (pocdop, MbIlIbSAK, CypbMa) Ka4eCTBEHHO pacCMOTpeHUe b6yaeT
NOJIHOCTbI0 aHaJIOTUYHBIM, 32 UCKJIOYEHUEM NPOTHBOMOJIO)KHOTO 3HaKa
OCHOBHBIX HOCUTeJIEW 3apsaja.

[Ipy npuloKeHHUHM K NPOBOJSALLEMY MaTepualy BHELIHErO

3JIEKTPpHUYE€CKOI'o II0Jid E (B ,[[aﬂbHEI;’ILHeM MBI 6y;[€M Ha3bIBATb €ro

NpPOJOJbHBIM M 0003HA4aTh EH), BO3HUKAaeT HAIlpaBJIEHHOE J[BWXXeHUEe
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3apSKEHHbIX 4YacTUIl, — 3JIEKTPUUECKUU TOK, cuJa KOTOPOTO
onpepenseTcs 3akoHoM OMa:

Y L _B-S
[=—=FE-1|p=| =—— 3.1]
R S P
rae UH = EH - [ - aneKkTpuYecKoe HaNpSKEHHME, O - 3HAYEHUE YJEJbHOTO

CONpPOTHBJIEHUs MaTepuasa 06pasia, S - IJIOoIIa/(b ONePeYHOro CeYeHHs],
[ - pvuna o6pasua.

[Ipu npeobJsalaHuU JIbIDOYHOTO TUIA NPOBOJUMOCTHU
MOJIOKHUTE/IbHbIE HOCUTENM 3apsijia ABWXXYTCS CO cpeaHel JpeiridpoBoi

- .
CKOPOCTBhIO U B HAIlpaBJIEHWH BEKTOPA IIVIOTHOCTH TOKA ] — I/S

—

Jj = env [3.2]

rae 7 — KOHIleHTpanusi Hocuteser, e = 1,6 - 1071 Kn - 3JIeMeHTapHbIH

3aps.
BesimunHa CKOpOCTU HalpaBJIeHHOTO Apeilda HOocUTesield 3apsaaa U

HAIPSAXKEHHOCTh MPOJOJBLHOIO 3JIEKTPUIECKOTO Mo F npu He CIMIIKOM
O60JbIINX 3HAYEHUSAX HaMNpsHKeHHOCTH (E” < 10° B/M) mMoryT ObITb

CBA3aHbI NPOCTBIM COOTHOIIEHHWEM INPOIIOPIHUOHAJIBHOCTH:

6:u@ [3.3]

rae (4 — Ko3pdUIMeHT, Ha3blBaeMbli MOJBMXXHOCTbIO HOCUTEJISA 3apAaja.

BesivuynHA MOABMXXHOCTH 3aBUCHUT OT TeMIIEpaTypbl U OT TUIA HOCUTEJIS
3apsja. [loABMXXHOCTH  3JIEKTPOHOB U JBIPOK B pPas3IMYHBIX
MOJIYITPOBOJHUKAX MOTYT OTJINYAThCS 60Jiee YeM Ha MOPS/IOK.

13 cooTHomenui [3.2] u [3.3] cieayer:

—

] = en,uEH [3.4]


http://physics.spbstu.ru

© Kagedpa skcnepumeHmansHol ¢pusuku Cr161 1y

YaenbHasg NpPOBOAUMOCTb MaTepuasa obpasya (BeJauMydHa, obpaTHas K

yJeJIbHOMY CONIPOTHUBJIEHUIO 0 = p_l) OyaeT paBHa:
o = enp [3.5]

HpI/I W3BECTHOM KOHIOEeHTpaluunu HOCUTe el 7, MOXHO oInpeaejJnuTb HX
MNOABHXHOCTB:

p=— [3.6]
en
YaenbHy0 e MNPOBOAMMOCTb IPHA HU3BECTHOW BOJIbT-aMIIEPHOU
XapaKTepUCTUKe  ob6pasia MOXHO  HaWTH  Kak  KO3pPUIUEHT
NPONOPIUOHATBHOCTH B COOTHOLIIEHUH, HENTOCPEICTBEHHO CJIEIYIOIIEr0 U3
dopmynbl [3.1]:

I =o0- %UII [3.7]

[TomecTum Tellepb Hall 06pa3eu C DJJIEKTpHY€CKHMM TOKOM B

OJHOPOZHOE IIOCTOSSHHOE MAarHuTHOe I10Jie, BEKTOp MHAyKuuu B
KOTOPOro HalpaBJ/ieH MepIeHAUKYJIIPHO BEKTOPY IUIOTHOCTH TOKa ]. B

o
JlAaHHOM MarHUTHOM II0Jie Ha 3aps/bl, ABWXKYLIUECHd CO CKOPOCThIO U,
JeictByeT cuia JlopeHua:

F, :e(axé) [3.8]

JTa cuJla OpUEHTHUPOBaHA MepPIeHJUKYISAPHO K BekTopaMm U U B. Tlof ee
JleliCTBHEM MOTOK 3apsi/IoB OTKJIOHSIETCS B CTOPOHY OT NepBOHAYaJIbHOIO

HampaBJieHusi BekTopa j (puc. 1). B pe3ysibTaTe Ha 0iHOM rpaHy o6pasia

HaKalJMBAETCS HEKOTOPBIN MOJIOKUTENbHBIA 3JIEKTPUUECKUH 3apsi/j, a Ha
NPOTUBOIOJI0)KHOW I'PAaHM BO3HHUKAET TAKOH e M0 MOJYJII0 U30bITOYHbIMN
OoTpuLlaTe/JbHbIA 3apah. /[laHHasd noJssgpusanusa o6pasna NOPUBOAUT K
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—

BO3HHWMKHOBEHHIO InomnepevyHoro JJIEKTPHUIECKOTIo oJid EJ_ ,

HalpaBJIEHHOT0 NepHeHUKYISPHO U TOKY U MarHUTHOMY OJIIO.

-

A L 7

d| A4 ++++| %

Io

A

Puc. 1 IIpunyun 8o3HukHogeHus1 X3/]C

Eciu ke  CBOGOJHBIMU  HOCHUTEJNSIMH  3apsifia  SIBJSIOTCA
NpPEeUMYIIECTBEHHO 3JIEKTPOHBbI, TO OJIMKHSAS K HaM Mo puc.1l rpaHb
o6pa3ia 3apsKaeTcsl OTPULATENBHO, a AaJbHsS — IOJIOXKUTENbHO, TaK KaK
HampaB/jieHHWe CcuJbl JlopeHla, MOJspU3yIOlled o6pa3el, OCTaHETCS
npexXHUM — B popmyJie [3.8] uaMeHUTCA 3HAK, KaK y 3apsijia HOCUTeJs,
TaK U y BeKTopa ApelddpoBour ckopocTh. TakuM o6pa3oM, HampaBJeHHE

-
noJsig XoJaa EJ_ INpH 3alaHHbIX HAIIPABJE€HUAX MAHUTHOI'O IIOJIA M TOKa

3aBUCUT OT 3HaKa OCHOBHBIX HOCHUTeJIel 3apa/a.

OTMeTHM, YTO IpX HAJIMYUHU B IOJIYIIPOBOJAHHUKE HOCUTEJIEN 3apsi0B
pa3HbIX 3HAaKOB B COMNOCTaBUMOM KoJsinuecTBe, 3¢pdekT Xosia OyAeT
OTCYTCTBOBATb IPU BBINIOJHEHUH CIeyIOLIEr0 YCA0BUS:

2 2
ne/“Le - nhluh’

rae ne,h, ,U,Qh - KOHOEeHTpaouu U NIOABUXKHOCTH 3JIEKTPOHOB U AbIPOK.


http://physics.spbstu.ru

© Kagedpa skcnepumeHmansHol ¢pusuku Cr161 1y

Hpouecc pa3gesieHrud 3JIEKTPUYECKUX 3apAA0B IMPOTHUBOIIOJIOXKHDBIX

-
3HAaKOB IIPpOAOJ/IXKAETCA A0 TeX IOop, IIOKAa HalPAXEHHOCTb II0JIA E_L He

— —
BO3pACTET /|0 3HAYeHHUs, NPU KOTOPOM 3jleKTpudeckasa cuna F, = ek |

CTaHeT paBHa cuJe JlopeHua:

Fyp = =17
ell, = euvB, [3.9]
E, =B

1I0CJIe Yero HacTynaeT paBHOBECHOe cocTosiHUe. Ecnu Hapaay ¢ ycioBrueM
paBHOBecus [3.9] yyecTb cooTHoueHue [3.2], TO /i XOJIJIOBCKOTO MOJIS
MOXHO 3alIUCaTh BbIpaXKEHUE:

_JB

en

E [3.10]

1

PasHOCTb TMNOTEHIMAJOB MeXay OJIMKHEeH W JlaJibHeH TIpaHsaMU

o6pa3ua paBHA HAIPpAXEHHOCTH 3JIEKTPHUYECKOT'0 I10JIA EJ_, YMHO}KEHHOI;‘I

Ha pasMmep o6pasia h. TakuM 06pa3oM, 3HaYEeHHUE U3MEPSIEMOr0 B JJaHHOM
paboTe MoONepevyHoro (XOJIJIOBCKOr0) HaNpsDKEHHUS MOXKHO MpeJiCTaBUThb

Kak UL = ELh. Kak 6bL10 ompejiesieHO Bblllle, MJIOINIA/Ib MOMEPEYHOTO

ceuenus paBHa S = d - h, rge d - ToamuHa o6pasua B HampaBJIeHUU

1 I
JIUHUHA MHAYKIMU MarHUTHOrO MOJIfl, @ MJIOTHOCTh TOKA | = — = ——,
d-h
caeqoBaTebHO, BbipaxkeHHe [3.10] MoxKeT ObITh 3alIMCAHO B BU/IE
1 IB 1B
U =——=R-—, [3.11]
en d d
1
rae koapounueHt £ = — HoCUT Ha3BaHHe KOHCTAHThI Xo0Jla.
en
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OnpenenuB K, MOXHO HENOCPEACTBEHHO PAaCCYUTATb BEJIUYUHY
KOHIIEHTpaLKK HOCUTeJIeH 3apsijia n B MaTepuasie ob6pasia:

n=— [3.12]

C yyerom [3.6] MNOABWXKHOCTb HOCUTEJIEd oOmpeJenseTcsd Kak
NpoU3BeJleHHue TMPOBOAMMOCTA MaTepuasa Ha 3HAaYeHWEe KOHCTAHThI
XoJna:

1 =oR [3.13]
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JKCIIEPUMEHTAJIbHAA YCTAHOBKA

O6uasg cxeMa 3KClepUMEHTAJbHOW YCTAaHOBKHM MpeJACTaBJieHa Ha
puc. 2.

i Jdodo
04 —©O ?0'_%—

) OO

Puc. 2 Cxema akcnepumeHmMa/abHOU YyCMaHO8KU

TpexkaHa/nbHBIK J1abopaTOpHbId 60Kk nutaHusa HY3005D-3
VCIIOJIb3YeTCA KaK JJid CO3JaHusd IPOJOJIbHOTO TOKa B UCCIAEAYEeMOM
obpasle, TaKk M AJ NUTAHUA 3JIEKTPOMArHuTa, CO3Jallero MarHMuTHOe
nosie. /lBa nepBbIX KaHasla 0JI0Ka NUTAHUA 00eCneYrMBalOT BBIXOAHOE
HanpskeHue oT 0 10 30 BoJIbT € TOKOM Harpy3ku ot 0 1o 5 amMmnep Kaxabli,
a TpeTud HMeeT (QUKCUPOBAHHOE BBIXOJHOE HaNpsiKeHUe 5 BOJbT C
MaKCUMaJIbHbIM TOKOM 3 ammnepa. B gaHHOU JlabopaTOpHOW paboTe JBa
NepBbIX KaHaJ1a, NUATaKIue 3JIEKTPOMArHHuT, coe/JMHEHbI
nocjaeZ0BaTeJbHO  [JId  YBeJWYEHUS  MaKCUMaJIbHOIO  BBIXOJHOTO
HanpshKeHUs 6J10Ka NMTaHKUS.

Cuna ToOka B KaTyllKax MarHuTa UW3MepseTcd C IOMOUIbI0
KOHTPOJIBHOTO aMIlepMeTpa C »KUAKOKPHUCTAJJIMYECKUM MHJUKATOPOM Ha
JIULEBOM  MaHeJu  Kopmyca  Osioka  nutaHus.  KoadounueHt
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MPOMOPIHUOHANBHOCTH K MeXx/Jy CUI0od TOKa B KaTylIKax M BeJHYHMHON
MHAYKLIMA MarHUTHOTO TMOJI YyKa3aH Ha HWHQOPMALMOHHOM CTeHJe
YCTAaHOBKHU.

B kauecTBe 00'beKTa MCC/Ie/JOBAaHUS B JJAHHOW paboTe UCHOJIb3yeTCs
ctavaaptHbeid gatuuk Xosna JXK-0.5 (puc. 3), ycTaHOBJEHHbIA MeXIy
IIOJIIOCHBIMU HAaKOHEYHUKAMHU 3JIeKTpOMar"Hura. JlaT4uk IpejcTaBideT
co00¥ MJIaHapHY! KPEMHHUEBYIO CTPYKTYpy 7 -THMNa NPOBOJUMOCTU Ha
V30JIMPYIOLLed MOAJIOKKe, KOTOpasd HUMeeT JBe Iapbl 3JIEKTPUYECKUX
KOHTAKTOB: OJlHAa llapa UCIOJb3yeTCA AJA NPONYCKAaHUA 3JIEKTPUYECKOro
TOKa, CO BTOPOM Napbl KOHTAKTOB CHUMAaeTCA IONlepeyHoe HallpshKeHue

U, (X3/IC). Tox B 06pasue peryiupyercs peoctatoM [?, . [eomMeTpuyeckue

pa3Mephl 06pa3ua YKa3aHbl HENMOCpeaACTBEHHO Ha CTeH/J€ YCTAHOBKH.

1cm
A———-

Puc. 3 BuewHultl sud damuuka JXK-0.5

M3MepuTesbHBIMU NpPUOOpPaMM B JAAaHHOW JabopaTOpHOUM paboTe
SABJSIOTCA  TPU  YHUBEPCAIbHBIX  IUQPPOBBIX  KOMOHMHHPOBAHHBIX
mysabtuMeTrpa UT33A. OauH U3 HUX, HU3Mepss TOK 4epe3 obOpasel,
BBICTYIIAeT B POJIX aMIIepMETPa, a JjBa APYTUX — B POJIM BOJIBTMETPOB I

M3MepeHHUs HalpshKeHU N U|| uU,.
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TEXHUKA BE3OITACHOCTH

Bo BpeMsi BbINOJHEHUS UW3MEPEHUH CJeAyeT HEYKOCHUTEJIbHO
cob6Jit0/1aTh 00IMe TpebOBaHUSA MpPaBUJ TEXHUKH 0€30MacHOCTH MpU
paboTe C 3/7IEKTPOYCTaHOBKAMU C HanpsbkeHHeM nuTaHus 220 BosibT.
KaTeropuuyeckyd 3amnpeljaeTcs MNpUOAMXKATb Jil0Oble MNpeAMeTbl K
MEXIOJIFOCHOMY MPOCTPAHCTBY 3JIEKTPOMAarHUTa, BHE 3aBUCUMOCTH OT
HaJIM4Ms WU OTCYTCTBUS 3JIEKTPUUECKOTO TOKA B KaTyIIKax.
3amnpelnjaeTcs M3BJeKaTb 6JIOKM MUTAHUS W3MepPUTEJIbHbIX NPUOOPOB
M3 CeTeBOU KOJIOIKHU.

[Ipu aavtenbHoM (6oJsiee 5 MUH) OTCYTCTBUM U3MEHEHUHN B BEJIMYUHE
BXOAHOr0 curHasia MysabTuMerpbl UT33A Moryr mnepedTu B
Heprocbeperarwuili peXMM, O 4YeM CUTHAJU3UPYIT 3BYKOBbIM
CUTHaJIOM. BbIBeCTM MyJIbTUMETP U3 [JAaHHOTO peXUMa MOXHO
NoCJIeJ0BAaTEeJbHO BbIKJIYUB U BKJIOUYUB €rO0.

[Ipy oOHapyXeHuH JIIOObIX HEUCHPABHOCTEW YCTAaHOBKU WJMU IPHU
HaJIMYUU NOA03PEHUN HAa UX NPUCYTCTBUE CeAyeT He3aMeAJUTebHO
06palaThCs K JJabopaHTY 3aJia UJIU MPenoAaBaTesto.

MNPOBEJIEHUE U3MEPEHUN

1.1 3anuuiKMTe B NPOTOKOJ 3HAaYeHUs rabapUTHbIX pa3MepoB obpasua U

K03 UIMEHT MPONOPIMOHAJBHOCTH MEXY CUJION TOKa B KaTyIlKax
MarHUuTa U MarHUTHOW UHAYKLHUEN.

1.2 Tllepen, BkJ/IlOUEHHWEM YCTAaHOBKU HeOOXOJMMO MNPOBEPUTb, UYTO BCE

noteHuyomeTpsbl (1-4) nuneBod naHenud 6soka nutanusa HY3005D-3
HaXOASATCSA B KpallHEM JIEBOM IOJIOKEHUHU (CM. puc. 4a). KHomo4yHbie
nepekJiroyaTesd BbiOOpa pexHMa CoeJJUHEeHUs KaHaJloB 6JioKka
nutaHus  («tracking»)  JO/MKHBI  HaXOAUTbCA B TOJIOXKEHHUU
NocJieJOBaTe/JIbHOTO COeIMHEHHUs] KaHAJIOB «Series»: JieBbId — YTOIJIEH,
NpaBbIi — OTKaT.

1.3 U3MepuTesbHbIEe NPUOOPBI Nepes, BKIAWYEHUEM YCTAaHOBKU J0JIKHBI

10

HaXOJUTbCS B BBIKJIIOYEHHOM COCTOSIHUU (MepeK/oYaTesNd pexuma
pa6oThl B mosioxkeHUU «OFF»).
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(a) neped exkaroueHuem

. T ]

(6) 8 npoyecce usmepernusi X3/]C
|| EE——=— | ]

(8) neped 8bikAOUEeHUEM

Puc. 4 [lonoxceHust nomeHyuomMempos Ha Auyesoli naHeau 6,10Ka NUMaHust
1,3 - oepaHuveHue cuabl moka, 2, 4 — ynpasieHue 8bIX0OHbIM HANPAHCEHUEM

11
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1.4 BxutourTe 061MM TyMb6Jiep MMTaHUS YCTAaHOBKM Ha CETEBOW KOJIOJKE.
[IpoKOHTpOJIUPYHTE BKJIOYEHUE OJIOKOB MUTAHUS H3MEPUTEJbHBIX
NpUObOpPOB - Ha HUX KOpIycax AOJKHbI 3aropeTbCsl WHAWKATOPHbIE
CBETOAMO/IbI.

1.5 BkusitouuTe u3MepUTeIbHbIE TPUOOPHI: ¥ aMIlepMeTpa NnepekaodaTeb
pexxuMa paboThl JOJDKEH HAXOJAUTbCS B IMOJIOKEHUU «MA X », y
BOJIbTMETPOB — B MOJIOKEHUU «V=».

1.6 Bkntounte 00k nutanusg HY3005D-3 ¢ nomoimbio 60JBIIOTO
KHOIOYHOI'0 BbIKJIIOYATEJIsl, HAXO/IAIero Ha HUXKHeH JiIeBOM 4acTH ero
JIMIIEBOM MaHeJIH.

2.1 llpoBeavTe H3MepeHUEe 3aBUCMMOCTH CWJIbI TOKa B 06pa3siie OT
BEJINYMHBI IPO/I0JIbHOTO HANPS>KEH K S, U3MEHsIs CUJIy TOKa C TOMOUIbIO

NOTEHMOMeTpa Rl or 0.1 MA no 2.0 MA c marom 0.1 MA. 3anoJiHUTe

Ta6auny 1 (cm. [Ipunoxenue).

2.2 llpoBearTe u3MepeHUs TonepedyHoro HamnpspkeHus (X3/IC) ot
BEJIMYMHBI MAarHUTHOTO N0Jid. [l 3TOro nepBOHa4YaJbHO YCTAHOBUTE
HekoTOpoe (UKCUPOBAHHOEe 3HA4YeHUEe CUJIbl TOKa B 00pasle U3
Auana3oHa 1.0+2.0 MA. 3anuiuTe 3TO 3Ha4Y€HUE B IPOTOKOJI.

2.3 [lnaBHO BbIBEAUTE MOTEHUMUOMETPbl OrPaHUYEHUs CUJbI TOKa 1 U 3
o6oux KaHasoB OJsioka nutaHusgs HY3005D-3 B kpaliHee mpaBoe
noJiokeHue (cM. puc. 46).

2.4 PerysMpoBKa CWJbl TOKa B 3JIEKTPOMarHUTe OCYLIECTBJISETCI C
NOMOILbIO KpallHEro0 NpaBOro NOTEHIIMOMETpPA HaNpsXKeH!s 4 mpaBoro
(ynpaBasmwollero) kaHajsa O6Jioka NUTaHusa (cM. puc. 46). 3HaueHUe
CWJIbl TOKA B MarHuTe OIpeJessieTcs M0 MOKa3aHUSAM KOHTPOJIbHOTO
aMIepMeTpa Ha JIMLeBOU NMaHe/u Kopnyca 6J10Ka IUTaHUS.

2.5 U3mensasa tok B MarHute ot 0.05A pgo 0.85A c¢ marom 0.05A,
3alvCblBaiTe B NPOTOKOJ MOKa3aHUS BOJIbTMETpPA IONEPEYHOro
HanpspkeHus. 3anoaHute Tabauny 2 (cm. [IpunoxkeHue).

2.6 3aBeplIMB HM3MEpEHHS, IJIABHO yMEHbIIMTE CUJYy TOKa B
3JIEKTPOMArHUTe A0 HYJISI U BEPHUTE NMOTEHIMOMETPbl OrpaHUYEHUS
CWUJIbl TOKa 060MX KaHa/JIOB 6JI0KAa NMUTAHUS B HMCXOLHOE MOJIOXKEHUE
(cM. puc. 4B).
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2.7 YMeHbIIUTE CUJYy TOKa 4Yepe3 obpasel, [0 HYJEBOTO 3HAYe€HUS.
BoikyitouMTe OCHOBHOW 6J10K nuTaHus ycraHoBkd HY3005D-3 wu
U3MepHUTe/JbHble NpPUOOpPBl, BEPHYB MX IepeK/IyYaTesd pexuma
pab6oThl B mosioxkeHue «OFF».

2.8 llonHOCTBIO 06€eCcTO4YbTE J1aOOPAaTOPHBIA CTEH/|, BBIKJIOUYUB OO
TyMOJiep MUTaHUS JJa6OPAaTOPHOM YCTAHOBKU Ha CETEBOU KOJIOJKE.

OBPABOTKA PE3YJIbTATOB

1. Tlo manHbiM Tabsunpbl 1 nocTpoiiTe rpaduK 3aBUCKUMOCTH CUJIbI TOKA B
obpasne OT BeJUYHUHbl NPOJOJBHOTO HANpSPKEHUS NPU HYJIEBOM

MarHuTHoM mnoJie [ = ](UH )

2. MeTon0M mapHbIX ToyeK Mo (mo 4+5 mapam Todek u3 Tabsuubl 1)

[
onpeje/iMTe BEJWYMHY IPOBOJUMOCTH O = (AI/A U” ) . g

OueHuTe ee morpeimHoctb Ao.
3. Ilo pganHbiM Tabaunpbl 2 nocrpouTe rpaduk 3aBucumoctu X3/C ot

BeJIMYMHBI OT MarHMTHOM unAykuuu U | = U | (B)

4. MeTtojoM mapHbIXx To4yeK mo (mo 4+5 mapam Toudek u3 Tabuauipl 2)

d
onpeje/uTe BeJUYUHY ImocTosHHOM Xosuta R = (A UL/AB> E

OueHuTe ee norpemHoctb AR.
5. Ilo dopmyne [3.12] HallguTe BEJHMYUHY KOHIEHTpPAIUUM HOCUTeEsEH
AR
sapsaga 1. OueHHTe ee MOrpelHocTb: An = n - —.

6. Ilo ¢opmyne [3.13] HalauMTe BeJHUYUHY IMOABWXKHOCTU HOCHTEsEH
3apsza W .OueHUTe ee NOrPEUIHOCTD:

AM:M. [_

13
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KOHTPOJIbHBIE BOITPOCHI

10.

14

byner sau 3dpdekt Xossa HaGMOAATBCA B KOMIIEHCHPOBAHHOM
MOJIYIPOBOAHUKE (IIPM paBEeHCTBe KOHIIEHTPALMKA 3JIEKTPOHOB U
JIbIPOK)?

YeM 00BSICHSIETCA TO, YTO Yy MOJIYIPOBOAHUKOB KOHCTaHTa XO0JJa Ha
HECKOJIbKO MOPAAKOB 60JIbliIe, YeM Y MeTa/LJIOB?

KakoBbl eAWHMIbI U3MEPEHUs INOABMXKXHOCTA M KOHCTAaHTHI XoJlJIa B
CH?

Kak u3MeHHUTCHd XOJIJIOBCKasi Pa3HOCTb l'IOTeHI_lI/IaJ'IOBU , €CJInM BcCe

reoMeTpuueckre pasMepbl ob6pasna (AuHa, IIHMPHHA, TOJIIMHA)
YMEeHbIIUTb B/IBOE, @ TOK Yepe3 06pa3el] 0CTAaBUTh MPEXHUM?

[Touemy asg usydyenus apdekta XoJsaa ucnosblyercs uamepenue 3/IC,
a He CUJIbI TOKa?

MO0>KHO J11 110 3HAaYEeHUI0 KOHCTAHThI X0J1/1a (He UMest HUKAaKOU Jpyrou
MHpopMallMM O JlaHHOM o006pas3slie) onpeAesuTb KOHIEHTPALXI0
HOCHTEJIEU TOKA B MOJYIIPOBOJHUKE?

Kakyum o6pa3zom B J1abopaTOpHOW paboTe MPOU3BOAUTCS U3MepeHHe
BEJIMYUHBI TNPOBOJUMOCTH MaTepuasa obpasna? I[IpsaMbiMU WU
KOCBEHHBIMHU SIBJISIIOTCS IaHHbIEe U3MEPEHUs?

Kak npu wusmepenuum XI/IC onpepensercd 3HaYeHWe HWHAYKIHAH
MarHUTHOTO M0JIsl, B KOTOPOM HaxXoAUTCs ob6pasew?

KakoBa poJib KaXJ0ro 3J1eKTPOU3MEPHUTENBHOTO NMPUOGOpa B JAHHOU
JlabopaTopHOU paboTte?

[lepedyucinTe OCHOBHBIE TPEOOBAHUSA NPaBUJa TEXHUKH 6€30MaCHOCTH
npHy paboTe Ha IKCTIEPUMEHTA/IbHOW YCTaHOBKE.
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®OPMBEI [TIPOTOKOJIA JIABOPATOPHOUW PABOTHI

['eomeTpuyeckue pa3aMepbl 06pasia:

JlivHa

HJ'IOI_L[aﬂb IIoIepevYHoro ce4eHud

[=...%..
TosmmmHa d = ...+ ...

., MM, BbICOTA

, MKM

h=..4..

Tao6smna 1

, MM

S=d-h=..+..,6 M2

Cusa TOoKa B
obpasie

[IpoosibHOE
HanpshKeHHue

[IpoBogvMoOCTD

pd
1o

I, MA

Uy, B

AV

oc=——-—,(0mm)?
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O X0 (I O |U || WIN |-

[Un
o
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[UnN
\]

[UnN
w

[UnN
NN

[Un
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[o0]
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O
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<0> = ... (OmMm)1
Ao = ... (Om'M)1

15



http://physics.spbstu.ru

© Kagedpa skcnepumeHmansHol ¢pusuku Cr161 1y

Ta6suna 2

TonmyHa 06pasya d=..%.., MKM

Tok uepes ob6paser I =..,uMA

KoadduuueHT nponopLuoHaIbHOCTHA MEX/AY MarHUTHBIM [10JIEM U TOKOM
B KaTyLIKaxX 3JIeKTPOMarHuTa:

K =..,Tn/A
CuJia ToKa B MarnuTtHas X3/IC KoHcTaHTa
MarHuTe WHAYKIUS XoJ1a
Ne I, A B=kK- I, U,w |g=2U1d
AB |
1
2
3
4
5
6
7
8
9
10
11
T () =
13 AR =
14
15
16
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