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YacTb 2. JJ1eKTPUYECTBO U MATHETH3M

BJIGKTPOCTaTHKa M NOCTOSIHHBIN 3JIeKTpI/I‘leCKI/II7[ TOK

Jlabopatopnas pabota Ne 1
NCCIEAOBAHUE SJIEKTPUYECKOI'O ITOJIA CTAIIMOHAPHBIX
TOKOB
[Tpubopbl ¥ NMPHUHAUICIKHOCTH: BaHHA C TIECKOM, UCTOYHHK TOKAa, PEOCTarT,

raJibBaHOMCTpP, BOJIbTMCTP, 30H/, MaciiTabHas CCTKa, COCOIMHUTCIILHBIC ITPOBOAA.

Teopernueckoe BBEICHUE

B3anmoielicTBUE TMOKOSIIMXCS AJIEKTPUUYECKUX 3apsS0B B COBPEMEHHOU
TEOpUU OJU3KOACUCTBUS MPUHATO OOBSCHATH CYIIECTBOBAHUEM JJIEKTPUUYECKOTO
noJyis. OJEKTPUYECKOE TI0JIE TOJHOCTBIO — XapakTepusyercs (HU3MYECKUMU
BEIMUUHAMY — HANIPSHKEHHOCTHIO E M IOTEHIMAIOM (.

Ecnu HanpspkeHHOCTh TOJISE M TOTEHIMAN B JIFOOOM TOYKE TOJISI C TEYCHUEM
BPEMEHHU HE M3MEHSIOTCS, TO TaKOE IMOJI€ Ha3bIBAETCA MOCTOSIHHBIM. [locTosiHHOE
MOJI€, CO3JaHHOE HEMOJBUXHBIMU SJIEKTPUUYECKUMH 3apsA/laMH, Ha3bIBACTCSA
ANEKTPOCTATUYECKHM.

CuioBOM XapaKTEPUCTUKONU DJICKTPUUECKOIO TMOJIs SIBJSETCS HANPSKEHHOCTb,

paBHAs OTHOIIEHHIO CWJIbI, JICHCTBYIOUIECH B JAHHOW TOYKE IOJISI HA TOYECYHBIN

MOJIOKUTEIIBHBIN 3apsii, K 3TOMY 3apsay:

K- (1.1)

o |y

Hanpsk€HHOCTH —  BEKTOp, HANPABICHHE KOTOPOTO, COBMANAET C
HAMpaBJICHUEM CHJIbI, JECUCTBYIONIEH B JAHHOW TOYKE MOJS HA MOJOKHUTEIbHbBIN
TOYEYHBIA 3apsan. J[BMKEHME 3apsHKEHHBIX YacTUIl B JJIEKTPUUYECKOM IOJIE
MPOMCXOAUT BHOJb BEKTOpAa HampshkeHHOCTU. I[lo 3Tol  mpuumHe  [iid
rpaduaeckoro n300paXKeHUs IEKTPUIECKOTO TMOJSI UCTIOJIB3YIOT CHIIOBBIE JTMHUU
(IMHUM BEKTOPA HAIPSHKEHHOCTH E ), KOTOPBIE MPOBOAAT TAKMM 00Pa3oM, YTOOBI

KacaTelbHbIE K HUM B KaXKJOM TOUKE COBIIAAAIM C HalpaBJIeHUEM BeKTopa E . J{us
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TOTO, YTOOBI «KApTUHA» 3JIEKTPUUECKOro MoJisi Obuta Oosee HarisgHOW, YMCIIO
CHJIOBBIX JIMHUH, MIPOXOAIINX Yepe3 €AMHUYHYIO TUIOMIAKY TMEepIEeHANKYIAPHYIO
K HUM, OEpyT YWCIEHHO DPAaBHBIMHM HANpSHKEHHOCTU. Tak Kak KaXIOW TOUKe
IPOCTPAHCTBA MOXXHO  CONOCTaBUTh TOJBKO OJHO 3HAYCHHE BEKTOpa
HaNpsHKEHHOCTH, TO CHJIOBBIE JIMHUU HE TepecekatoTcs. Ha puc.1.1 npeacraBnena
"kapTuHA" SJEKTPUYECKOTO MOJsi, 00Pa30BaHHOTO ABYMS TOYCYHBIMH 3apsiiaMH
pa3HbIX 3HAKOB. JIMHUM HANPsSKEHHOCTH (CUJIOBBIC JTUHUH) CTPEIIKOW YKa3bIBAIOT
HarpaBJIeHUE IBKCHUS MOJIOKUTEIBHBIX 3aPsI0B B JCKTPUUECKOM TOJIE.

bBoiiee mpocTo onuchIBaTh 3NEKTPUUECKOE T0JI€ PA3HOCTHIO NMOTEHLHANIO0B. Bo-
NEPBBIX, MOTOMY, YTO PAa3HOCTh IOTCHIIMAJIOB BEIMYMHA CKajspHas W IS
ONHKCaHUs MOJIsI B TOYKE JOCTATOYHO OJHOTO 3HAYEHHs] NOTEHUUana, a A
aHAJIOTUYHOW CUTYyallud BEKTOpHas BEIMYMHA - HAMPSHKEHHOCTh TpeOyeT TpEx
3HayeHU. Bo-BTOpBIX, pa3HOCTh MOTEHUMAJIOB TOpa3go IMpoOIIE H3MEPUTh Ha
OTIBITE.

[ToTeHUMal ¢ TOYKH SJEKTPUYECKOIO MOJS PaBEH OTHOIIEHUIO pabOThI MO

MNCPCMCIICHUIO TOYCYHOI'O IIOJIOKHUTCIIBHOI'O 3apsAaaa H3 JJAaHHOW TOYKH IOJsS B

OECKOHEYHOCTh K 3TOMY 3apsly, U HAXOAUTCS o hopmyIe:

o4
q (1.2)

[loreHuuan  SBISIETCA  DHEPreTUYECKOW  XApPaKTEPUCTUKOM  IOJIA.
Pa3zHocTe moTeHHManoB  ompeaenseTcs paboTol A 1O MEPEeMEIICHHIO

MOJIOKUTEIIBHOTO TOYEYHOTO 3apsja U3 TOYKA C MOTEHIMAJIOM ¢, B TOUKY C
MOTEHIIUAJIOM @, K BEJIMYMHE ATOT0 3apsga U HaXOIUTCs 10 popMmyie:

— § (1.3)

[lonsiTne moTeHIMana TMO3BOJSACT "M300pakaTh"' JIIEKTPUUECKOE TIOJIE C
MOMOIIBI0O DKBUMOTEHIIMATBHBIX TOBEPXHOCTEH (JIMHUN - B Clydae IIJIOCKOTO
1oJisi). DKBUMOTEHIIMAIbHAS IOBEPXHOCTD - 3TO MOBEPXHOCTh, BCE TOUKU KOTOPOU
MMEIOT OJMHAaKOBBIN noTeHuan. CornacHo (1.3) npu nepemenienuu 3apsaa BAOIb
TaKOW TOBEPXHOCTH paboTa JJIEKTPUYECKUM TOJEM HE  COBEPILAETCH.

4



CrnenoBaTellbHO, SKBUIOTCHLHMAIBHBIE IMOBEPXHOCTU MEPHEHIUKYISPHBI K
CHJIOBBIM JIMHUAM (IIYHKTUpPHBIE JTUHUH HA puc.1.1).

Mesxay HanpsyKeHHOCTBIO E ¥ IIOTEHIMAIOM ¢ JUIS DJIEKTPUYECKOTO TIOJIS
CYLIECTBYET OJIHO3HAUHAs 3aBUCUMOCTb, KOTOpass MOXET OBIThb BBIpAKEHA

Pa3INYHbBIMHA criocobamu

2
O —@, = IEdI (1.4)
1
K=(a—?f+a—¢j+a—¢ﬁj=—d—¢, (1.5)
00 oy oz dr

rae do - U3MEHEHHE MOTEHIMaNa MEXAY ABYMs TOUKaMU 1o dop =@, — ¢, ;

@,y ¢, - 3HAYCHUS IIOTCHIMAJIOB ABYX DKBUIIOTCHI[UAIBHBIX [IOBEPXHOCTEH;

dr - Kpar4aiilllee pacCTOSTHUE MEXAY JBYMs OKBHUIIOTCHIIMAJIbHBIMU
MOBEPXHOCTSIMU. BekTop E HampasJieH BIOJb JIUHHUH dr .

d
Bennuuna d—¢ XapakTepU3yeT OBICTPOTY HW3MEHEHUs MOTEeHLuada B
r

HarpaBiieHun I W Ha3bIBaeTCs TPaJMEHTOM NOTCHIHMANa. [ pagueHT MOoTeHIrana
BEJIMYMHA BEKTOPHAs U 0003HAUaeTCs CHMBOJIOM grade.
E =—grade (1.6)

M3 1aHHOrO  BBIPAXKEHUS  CIEAYyET, YTO CHJIOBBIE JIMHWUM  BCEraa
NIEPIICHIUKYJIAPHBI K OKBUIIOTEHIHMAIBHBIM IIOBEPXHOCTSAM U HAIlpaBJICHBI B
CTOpPOHY yObIBaHMSI MOTEHLIMATIA.

XapakTep pacmpenesieHUs CUJIOBBIX JIMHAM W DKBUIOTEHUIMAIBHBIX
IIOBEPXHOCTEN B IIPOCTPAHCTBE ONPEACISIETCA  PACIOJIO0KEHUEM  CUCTEMBI
TOYEYHBIX 3aPSI0B IS AJEKTPOCTATUYECKUX MOJIEH.

Henbro HacToseil padoThI SIBJIAETCH IKCIEPUMEHTAJIbHOE HCCJIeI0BAHNE
3JIEKTPOCTATHYECKOI'0 MOJIsl € MIOMOIUBLIO METOJA YJIEKTPOJIUTHYECKON BAHHBDI.
B BaHHe, HaNmOJHEHHON MECKOM C PacTBOPOM MOBAPEHHOW COJIM (OJHOPOAHBIN
pacTBOp), IOMEUIEHBI  3JEKTPOABI, MEXKIYy KOTOPBIMU  IOAJEPKUBACTCA
MOCTOSTHHASI pa3HOCTh MOTEHIIUANIOB (puc.1.2).

B onHOponHOM cpene corsiacHo 3akoHy Oma
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j=0c-E, (1.7)

IJ¢ | - BEKTOP IUIOTHOCTH TOKA, o - YAEIbHAs IPOBOJAUMOCTb.

JIuHuM TOKa COBHAJAIOT C CHUJIOBBIMH JIMHHSIMHU HalpshkKeHHOCTH. [loaTomy
KapTHHA JIMHUN TOKA U YKBUIIOTEHIMAIBHBIX JUHUM B 3JEKTPOIUTUUECKON BaHHE,
aHAJIOTUYHA CUJIOBBIM JIMHUSAM U 3KBUIIOTEHLMAJIbHBIM JHHHIM 3JEKTPUUECKOTO
10JIs1, 00Pa30BAHHOTO 3aPsKEHHBIMU TeJlaMu 0 (hopMe MOA0OHBIMHU AJIEKTPOIaM B
AJIEKTPOJIMTUYECKON BaHHE. [IpH 3TOM MOJIOKUTENBHO 3apsyKEHHOE TEJIO0 JOJDKHO
HaXOJUTHCA Ha MECTE MOJIOKUTEIBHOIO 3JIEKTPOIA.

Ha pwuc.1.2 npeacraBieHa 3JEKTPOJUTHUYECKAs BAHHA C U3MEPUTEIBHOU
CXEMOI1, TO3BOJISAIOIIEH U3MEPATh Pa3HOCTh MOTEHIMAIOB MEXAY 3JIEKTpoaoM 1 u
100011 TOYKOH B TOJIE ANEKTPOIUTUUECKON BaHHBI.

DJNEeKTpONUTHYECKAss BaHHA 3alojHEHa YBIAXHEHHbIM meckoM. Ilecok
BBIPAaBHUBAETCSA POBHBIM CJIOEM. DIEKTPOAbl 1 ¥ 2 MOJICOETUHAIOTCSA K UCTOUHUKY
TOKa 3 Tak, YTO MEXAy HHUMHU TOAJAEPKUBACTCA TIOCTOSIHHAs Pa3HOCTb
NOTEHLUAJIOB @, — @, .

[Tpu npoU3BOJIBLHOM IOJIOKEHUH TOJI3YHKA MOTEHIMOMETpa 4, BOJIBTMETPOM D

M3MEPSAETCS PA3HOCTh IOTEHLUATIOB ¢, —¢, MEXKIY TOYKOH /[ m snekrpojom 1,

KOTOpAasi MEHBIIIE YEM ¢, — @), .
[ToaTomy mMexnay anekTpogamu 1 u 2 Bcerma Hanaércs Touka C, B KOTOPOH

@c =@, . ECIIN IOMECTUTH B 9Ty TOUKY 30H] 6 (TOHKHMI METaIINYECKUH CTEPIKEHD,

XOpOIIO M30JMPOBAHHBIM MO BCeW JJIMHE, KpPOME KOHIA), TO TOK B
MUKpoamnepMerpe [ Oynmer orcyrcrBoBaTh. Cepusi TaKuX TOYEK JacT
SKBUMOTEHIHAIBHYIO JINHUIO C TOTEHIIUATIOM (..

[IepemecTB TMOJI3yHOK ITOTEHIIMOMETPA, AHAJIOTHUYHO TMOJIYYHUM JAPYTYIO
SKBUMOTEHIHUAIBHYIO JIMHUIO U T.1.

Takum oOpaszom, cxema, MpejcTaBlieHHas Ha puc.l.2, MO3BOISET MOCTPOUTH
OKBUIIOTEHIIMAJIBHBIC JIMHUM TIOJS JJIS  DJSKTPOJOB pa3IMYHOM (GOpMBI U

reOMCTPHH UX PACIIOJIOKCHUA.



[MTOPAJIOK BBITIIOJIHEHUM A PABOTBI.
1. YBnaxHuTe MeCOK B BAHHE U MOJIYYUTE OJHOPOIHBIN CIOM.

2. Cobepute U3MEPUTEIIbHYIO CXEMY cOorjiacHo puc.l.2.

3. 3MepbTe ¢ MOMOIIBI0 BOIBTMETPA 5 Pa3HOCTH MOTEHIIUATIOB ¢, — @, MEXIY

anekTpogamu. Pazbeiite moimydeHHOE 3HAYCHUE ¢, — ¢, Ha 3-4 paBHBIX MHTEpBasa

Ag.

4. VYcraHoBute HAIIPsSOKCHUC HaA  BOJBTMCTPEC C  IIOMOIINBIO  ITIOJI3YHKaA

HNOTEHIIMOMETPA, paBHOE AQ.

Pucynok 1.1
( ]
\ ° °
o
uA ! 5
V)
4 Y
S ——
| -
‘—Qz‘l_ P
Pucynok 1.2

5. IlepeMetiias 30H] B MOJIE MEXK]Y JAEKTPOJAMU, HAUAUTE TOUKY NI KOTOPOU

@c =@, . IIpu 5TOM NoOKa3aHWs MHUKpPOAMIICPMETPA JOJDKHO OBITh PaBHO HYIIIO.

VYrinyOure 30HI B INECOK, OCTaBUB INPU 3TOM 3aMETHYK Touky. Heobxomumo
N0o0MBaThCSA, YTOOBI OTKJIOHEHHWE CTPEJIKM OT HYJSI HE MPEBBIIIAIO MOJOBUHBI

JACICHUSA IIKAJIbI. HepeMemaﬂ 30H[ 6 B mose MCIKIY DJICKTPOJaMHU B HAIIPABJICHUU,
7



NEPHEHANKYJIIPHOM BaHHE, HaiauTe emé 5-6 TOYeK PaBHOrO IMOTEHUHUaIa ¢, .

[Ipy HAXOXIEHUH TOYEK PABHOTO TMOTEHIMANIa MOJBb3YHTECh COOOpaKEHUSIMU
CUMMETPHUH JICKTPUUECKOTO MOJISL.

6. [loBTOpHUTE 3amaHusl 1O MyHKTaM 4 U 5 JJIs 3HAYCHUM HANpSOKCHUH 2Ag,
3A@, ... M 3aIIUIINTE 3HAYCHUSA MOTCHIUAIOB. (1=  ,0o= Q3= ,04= ,P5=.

7. OTKJIIOYUTE HIEKTPUUYECKYI0 CXEMYy, CHHUMHUTE aKKypaTHO JJIEKTpoisl. B
BaHHY TMOJIOXXUTE KOOPAMHATHYIO ceTKy. C TOMONIbI0 KOOPJAWHATHON CETKU
MePEHECUTE Ha JTUCT MUJUIUMETPOBOM OyMaru pacrioJiokKeHHe JICKTPOJIOB U TOUEK
PaBHOTO MOTEHIHAJIA.

8. Ha cxeme, monydeHHOM Ha MWJUIMMETPOBON Oymare, MpOBEAWTE JUHUU

PaBHOTO MOTEHIMAIA (AKBUNOTCHITUATBHBIC JIMHUU) @r, Oryy Pras - -

9. [lepeHAUKYIAPHO K JIMHUSAM PaBHOTO MOTEHIIMANA TPOBEIUTE JTUHUU TOKA
(JIMHUM HANIPSKEHHOCTH).
10. Briuncnure HaIPsKEHHOCTD OIS B PA3IMYHBIX 00JaCTSIX IMOJIsA, UCIOJIB3YS

BoIpaxkenue (1.5). st atoro (1.5) MOXKHO yIpOCTUTH

E__A¢
Ar
e Ap=¢q—¢, - PA3HOCTh IOTEHUHUAJIOB MEXIY JUHUSMU PABHOTO

MOTEHIIUANIA ¢, U ¢, Ar- Kpardaiilliee pacCTOSTHUE MEXIY JUHUSIMU PaBHOTO

MOTCHITHAA:
11. OtuieHHTE MOTPEITHOCTH U3MEPEHUH.

12. Tlo momy4eHHBIM pe3yibTaTaM CAeNIalTe 3aKITI0UCHHE.

KoHTpoJibHBIE BONIPOCHI
1. Kakoe mnoisie Ha3biBaeTcsi ayekTpocratuyeckuMm? Kakoe moje Ha3bIBaeTcs
anekTpudeckum? Kakoe mose u3ydaercs B 1JabopaTopHoi padbote?
2. 3anummTe U chopMynupyite 3akoH Kynona.

3. Uto Takoe HAPHKEHHOCTh E DJIEKTPOCTATUYECKOTO MOJIst?



4. Yemy paBHA HampspDKEHHOCTH MOJST ToYeuHOTro 3apsiga? KakoBo HampaBieHue
BEKTOpa HaNpPsHKEHHOCTH?
5. ChopmynupoBaTh NPUHIUIT CYTIEPIIOZUIIMH FJIEKTPOCTATUUECKHUX MOJICH.
6. UTo Ha3bIBaeTCS MOTEHIIUAIOM 3JIEKTPOCTATUYECKOTO OIS ¢ ?
7. KakoBa CBA3b MEX1y HapsLKEHHOCTBIO M MOTEHLIUAIOM 3JIEKTPOCTATHYECKOTO
nos?
8. Uto Ha3pIBaeTCs JIMHUEH HANPSDKEHHOCTH (CUITOBOM tmHMEH )? JInHMeH paBHOTO
NOTEHIMANIA (SKBUIOTEHIIMAIBHON TOBEPXHOCTHIO)?

Jluteparypa
1. TpopumoBa T.M. Kypc o¢usuku: yue6. Ilocobme nns By3oB-M.: U3n-Bo
«Axanemus», 2008, §§ 109-112.
2. I'pabosckwit, P.U. Kypc ¢usukn: yueonuk / P.U. I'padosckuit. — 2005. — 608 c.
3. Tpodumona, T.U. Kypc ¢pusuxu: yuebd. mocodbue / T.U. Tpodumona. — 17-¢ u3x.,
crep. — M.: Akagemus, 2008. — 580 c. MO
4. JlesenneB, H.M. Kypc ¢usuku [Dnexrponssiii pecypc]: yueonuk / H.M.
JleBenneB. — 7-e u3a. — OnekTpoH. pad. - CII6.: Jlans, 2012. — 672 c. - Pexum

nocryma: Www.e.lanbook.com.

Jlabopartopnas padota Ne 2
M3VUEHUE SBJIEHMI, CBA3AHHBIX C PA3PSIOM
KOHAEHCATOPA
[IpuGopbl M  OPUHAICKHOCTU: HUCTOYHUK TIOCTOSIHHOIO TOKa C
pEryaupyeMbIM HamlpsHDKEHUEM, KOHJIEHCATOp, BOJBTMETP, MHUKpPOAMIIEPMETD,
NEepeKIoyaTelb,  COCNMHHUTENbHBIE  MPOBOAA,  CEKyHAOMEp,  aKTUBHOE
CONPOTHUBJICHUE.
TeopeTnueckoe BBEICHUE
3apsKeHHBIH MPOBOJHUK CO3AAET BOKPYT ceOsi dieKTpuueckoe mosie. Mexmy

3apsSaoM  ( YEAMHEHHOTO MPOBOJHUKA U MOTEHIMAIOM ¢ JJIEKTPUYECKOTO MOJIS



HA €ro MOBEPXHOCTH (MOTEHIMAl B OECKOHEYHOCTH TMOJAaraercsi paBHBIM HYIIIO)
CYILIECTBYET IPSIMO IPOIOPLUUOHAIBHAS 3aBUCUMOCTD
q=C-¢ (2.1)

Emkocts C yenMHEHHOTO NPOBOJHMKA 3aBUCUT OT pa3MepoB U (OPMBI
IIPOBOJHUKA, OT JUAIEKTPUUECKON MPOHUIIAEMOCTH OKPYKAIOLIEr0 AUAJICKTPUKA U
€ro paclpeeIcHus B IPOCTPAHCTBE.

bonpIIoN NpakTUYECKUH WHTEPEC NPEACTABISIOT KOHIAEHCATOPBI, KOTOPBIE
W3rOTaBIMBAIOTCS B BHUAE JBYX NPOBOJHUKOB: JIBYX IUIACTHH, OJIM3KO
PACIIOJIOKEHHBIX JAPYr K JAPYyry; ABYX KOAKCHAJIBHBIX LWIMHAPOB WIH ABYX
KOHLEHTpU4ecKux cep. COOTBETCTBEHHO Pa3/INYaroT IJIOCKUE, KOHLIEHTPUUECKUE
U cepuyecKre KOHIEHCATOPHI.

OCHOBHOM XapaKTEPUCTUKOW KOHJEHCATOpa SIBISIETCA €r0 €MKOCTh, KOTOPYIO

MO>KHO BBIPa3UTh B COOTBETCTBUU C (popmyon (2.1)

q q
c_4__a 2.2
U o-0 ( )

rze - 3apsi1 Ha 00KIIaJIKe KOH/IEHCATOPa;

@, — @, =U - HanpsDKeHUE MEXy OOKJIaJIKaMi KOHAEHCATOpA.

Benuunna €mkoctu KoHAEHcaTopa omnpeaensercss (GopMod H pazmMepamu
OOKJIaIOK W BEJIMYMHOW 3a30pa MEXKAYy HUMH, a TaKkKe JAUDIIEKTPUUYECKON
MIPOHUIIAEMOCTBIO CPEIbI, 3AMOJIHSIONICH MPOCTPAHCTBO MEXKTY OOKIaKAMH.

Tak kak Ha oOKJIamKax KOHJIEHCAaTopa pacIpeiesi€éH 3apsil, TO KOHJIIEHCATOP
MOXHO PacCMaTpUBaTh KaK CHUCTEMY DJICKTPUYECKUX 3apsi/IOB, KOTOopasi 00Jiamaet

SHEprueu

(2.3)

EcTecTBeHHO TmpEANONOXKUTh, YTO COOCTBEHHAs DHEPrUS 3apsDKEHHOTO
KOHJIEHCATOpa €CTh HE UTO MHOE, KAK DHEPTHS €0 JIEKTPOCTATUYECKOTO TTOJIS.

[Ipn coenuHeHun OOKIAOK 3apsHKEHHOTO KOHJIEHCATOpa MPOBOJHUKOM B
MOCJICTHEM BO3HUKHET DJIEKTPUUYECKUM TOK. TOK OyJIeT CyIiecTBOBaTh 10 TEX TOp,

MOKa TMOTEHIHaIbl OOKIaA0K HE CTaHyT paBHBIMU (¢, —¢,=0). Ecuu

10



NpCAIOJIOXKNUTb, YTO MIHOBCHHOC 3HAUYCHHC TOKAa BO BCCX CCUHCHUAX IIPOBOJIHHUKA
OJAMHAaKOBO (KBaSI/ICTaHI/IOHapHLIC TOKI/I), TO 3aBUCUMOCTBH pPaspAaAHOro TOKa OT

OIIPpCACIIAIINNX €TI0 ITapaMCTPOB MOKCT OBITH BbBIpA’KCHA CJICAYIOIINUM 06p8,30M

[wc)

| =1,-e" ¢/, (2.4)
rae | - MrHOBeHHOE 3HaveHHe TOKa; |, - HaYaJlbHOE 3HAYEHUE TOKa, T.€. TOK

npu t=0; R - comporuBienue npoBoaHuka; t — Bpems; C- eMKOCTb

KOH/IEHCaTopa.

[Ipy npoxoxaeHWW TOKa MO TMPOBOJHUKY COBepIIaeTcs pabora Mo Iie-
PEMEIIEHUIO 3apsSKEHHBIX 4YacTUL. Eciu NMpPOBOJHHMK HENOJBUXKEH, TO B 3TOM
Cllydae IPOUCXOAUT TOJIBKO HarpEBaHUE MPOBOIHUKA.

Takum oOpa3zom, mpH paspsie KOHJEHcAaTopa Yepe3 MPOBOJAHUK €ro
JIEKTPUYECKasi SHEPIUs MPEBPAIIACTCS B TEIUIOBYK) SHEPIHIO B pE3yJbTaTe CO-
BEpLIEHUS paOOTHI.

Pa60Ty BHCKTpI/ILIeCKOFO TOKAa HAXOJAUM KaK
t
A= j IUdt
0
WM ¢ yuétom 3akoHa Oma
t t
A=[17Rdt = R[ I7dt (2.5)
0 0
KOHH“IGCTBO 3apsma, npomemuero qepe3 HpOBOI[HI/IK
t
q= I Idt (2.6)
0

B nannoil pabGore mpejaraercsi yOEAUTHCS B CHPABEIIMBOCTH BBIPAKECHUIM
(2.3), (2.4), (2.5), (2.6), ucnonb3ys yCTaHOBKY, DJICKTPHUYECKass CXeMa KOTOPOi
npejacTaBiieHa Ha puc.2.1.

YcTaHOBKAa COCTOMT M3 MCTOYHHMKA IOCTOSIHHOTO TOKa | ¢ perynupyembimM
HaIps>KeHUEM, BOJBTMETpa 2, KOHAEHcaTopa 3, mepekirodarens 4, akTUBHOTO
CONMPOTHUBJIECHUS S5, MUKpoaMmIiepMeTpa 6 M B3JIEKTPUYECKOr0o CeKyHaomepa (Ha

PUCYHKE HE MOKa3aH).
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[epexmtouarens 4 mMO3BOJIAET OBICTPO MEPEKITIOUNTH OOKIIAKK KOHJEHcaTopa 3
OT HCTOYHHMKA IOCTOSHHOIO TOKa 1 K MHKpoammepMmeTrpy 6 ¢ Harpy304HbIM
cornpotuBieHueM (5 - 6 MOwm). Ilpy >TOM OAHOBPEMEHHO BKIIIOYAETCS
CEKyHIOMED.

Tak kak éMKocTh KOHJeHcaTopa 3 nopsaaka 20 MkdD, To pa3psii KOHIEHCATOpa
JUIUTCSI OKOJIO 5 MUHYT.

VYcraHOBKa MO3BOJSIET HM3MEPHUTHh pa3HOCTh IOTEHIMANOB Ha OOKIagKax
KOHJICHCAaTOpa B HAYAJIbHBIA MOMEHT M 3HAYCHUS Pa3psAIHOTO TOKA B PA3JIUYHbIC
MOMEHTBI BpeMeHM. Ecin m3mepeHus npoBoauTh dyepe3 Kaxabie 20c, TO MOXKHO

MIOJIYYUTH 10 15 dKCIEPUMEHTAIBHBIX TOYEK.

|

Pucynok 2.1

3AJIAHME 1. ITpoBepka ¢popMyIibl pa3psAHOrO TOKa KOHAEHCATOPA.

1. Cobepure >JIEKTPHUECKYIO CXEMY COTJIacHO puc.2.1.

2. C momomipl0 TOTEHIIMOMETpa YCTAaHOBHUTE HAmpsDKEHHWE Ha OOKIIagKax
KoHJieHcaTopa nopsiaka 100-200 B.

3. TlomyuuTe »SKCHEpUMEHTAIbHBIE TOYKH JUIsI TIOCTPOCHUS Tpaduka
3apucumoctd  |=f(t). Jlns oSTOro OMHOBPEMEHHO TEPEKIIOYUTE OOKIAIKU
KOHJIEHCAaTOpa Ha MMKpOaMIEpPMETp C Harpy3ouHbIM COINpOTUBIEHHEM R u
BKIIFOUUTE CEKyHIOMEp. B MOMEHT TepeKItoueHus] OMpeAenTe HadaabHOe

3Ha4YeHUE pa3psaHOro Toka |,. OcTaabHble 3HAYEHUS PA3pPSAIHOIO TOKA CHUMANTE

yepes Kaxabie 20 CeKyH/I 0 NPAKTUYECKU MOJHOW pa3psIKU KOHJIEHcaTopa.
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4. Tlo mosyueHHBIM 3HA4YeHUsM TocTpoiite rpaduk dyaxmum |1=f(t). s
HEKOTOPBIX 3HAUYEHUHN BpeMeHHU t 1o rpaduKy onpeaenuTe MrHOBEHHbBIC 3HAUCHUS
pa3psAHOro TOKa.

5. Boruncnute BennuuHy Toka | mo dopmyne (2.4) mns Tex ke 3HAUCHUU
BpeMeHH t (CM. MyHKT 4), UCTIONB3ys U3BeCTHBIE BenuunHbl [o, R, C. [Toxy4eHHbIi
pe3ysibTaT CpaBHUTE C PE3YJIbTaTOM, I[IOJIYYEHHbIM U3 Trpaduka, caenante

3aKJIIIOUYCHUC.

3AZIAHUE 2 [IpoBepka 3aKoHa COXpaHEHUS SHEPTUM MPU Pa3psIIKe
KOHJIEHCATOPA.
1. CHuUMHTE 3aBUCUMOCTH Pa3psHOTO ToKa | oT BpeMeHu t coriacHo myHKTaM
1-3 3ananus 1.
2. TToctpoiite rpaduk 3aBucumMoctd | = f(t) COMIACHO MOJTYYCHHBIM JIaHHBIM.
Jlnst aTOrO MO OCH a0CUMCC OTJIOKHUTE 3HAYEHUS BpeMeHH f, a 1Mo ocu OpaAMHAT

COOTBETCTBYIOIIME 3HAYCHHSI KBAJIPATOB TOKA | 2.

t
3. BpramcauTe MHTETpa _[ |°dt wcmome3yst maHHble rpaduka 12 =f(t) u
0

YYUTBIBAs, YTO IUIONIA/]b, OOpa3oBaHHas KpUBOW |°= f(t) U OCIMHU KOOpIMHAT,
t

YHCICHHO paBHA HHTETPAITy j | %dt .
0

4, Beraucnute paboTy 3JIEKTPUISCKOro Toka 1o dopmyie (2.5).
5. Brruncnure sHEpruo KoHaeHcaropa no gpopmyie (2.3).

6. CpaBHUTE pe3ybTaThl U3MEPEHHM 1O TyHKTaM 4-5 U c/eNaiTe 3aKI0YeHuE.

3AJJAHUE 3. [IpoBepka COOTHOIIEHUS MEXY 3HAUEHUSIMUA TOKA U BEJTMYMHON
3apsiia ero CO3aroILEro.
1. ITonyunTe 3aBUCUMOCTD Pa3psIHOTO TOKa | oT BpeMeHu t corjacHo MyHKTaM
1-3 3ananus.

2. IToctpoiite rpaduk 3aBucumoctu 1=f(t).
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3. Brruucnure BenuyuHy 3apsna (, MPOILISAIIEro Yyepe3 MONepeyHOe CeUeHHUE

t
MpPOBOJHUKA, TI0 (opmyse (2.6), yuuTbIBas, YTO MHTETpal fldt YUCJICHHO paBEH
0

IoIIaau, orpanndeHHom kpusoi 1=f(t) u ocsaMu xoopauHAar.

4. BbIUKCIIMTE BEIMUYWHY 3apsija Ha OOKJIaaKkax KoHjeHcaropa mo (opmyie
(2.2) mpu moJIHOM ero 3apsake.

5. CpaBHuTe pe3yibTaThl, MOJyYEHHbIE 10 MyHKTaM 3-4, W cienaiire

3aKJIIIOYCHUC.

U= (B)

t,c |0 (20|40 60|80 |100 120 140|160 |180 200 |220 240|260 280

I,A

2 A2
A

= 5I[>K

= ,Kn

KoHTposbHBIE BONPOCHI
1. Yto Ha3bIBAETCS ANEKTPUUECKOU EMKOCTHIO IPOBOJHUKA?
2. Yrto Ha3biBalOT KoHAEeHCaTopoM? Ero HasHaueHue v BUIBI?
3. U3 wero cocrout miuockuit kKouaeHcatop? Yemy paBHa €ro JIeKTPOEMKOCThH?
4. Yemy paBHA 3HEPTUs dJIEKTPUUECKOTO MOJIA?
5. KakoBo pacnpezeneHue 3apsioB BHYTPH U Ha MOBEPXHOCTH 3apsiKEHHOT'O
MIPOBOAHUKA?
6. KakoBbl HanpsKEHHOCTh U MOTEHLIMAJ BHYTPU U Ha MOBEPXHOCTH 3aPSIKEHHOTO
npoBoHuKa? Ha 4éM OCHOBaH NPHUHIMII 3JIEKTPOCTATHYECKON 3AIUTHI?
Jluteparypa
1. TpobumoBa T.M. Kypc dwusuku: yue6. Ilocobume mns By3oB-M.: U3zn-Bo
«Axanemus», 2008, §§ 109-112.
2. I'pabosckuit, P.1. Kypc ¢pusuku: yuednuk / P.W. I'paboBckuii. — 2005. — 608 c.
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3. Tpodumosna, T.U. Kypc ¢pusuxu: yued. mocodbue / T.U. Tpopumona. — 17-e u3z.,
crep. — M.: Akagemus, 2008. — 580 c. MO

4. Jlesenues, HM. Kypc ¢usuku [Dnextponusiii pecypc]: yuebnuk / H.M.
JleBeHneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

noctyma: Www.e.lanbook.com.

Jlabopatopnas pabota Ne 3
M3MEPEHUE EMKOCTH HEM3BECTHOI'O KOHJEHCATOPA C
[TOMOIILbIO HEOHOBOU JIAMITIOYKU
[Ipubopsl W TPUHAAICKHOCTH: HWCTOYHWK TWUTAHUS, OSTAJTOHHBINA
KOHJIEHCATOp, HA0OP KOHJEHCATOPOB HEM3BECTHON EMKOCTH, HEOHOBAS JIAMITOYKA,
BOJIBTMETD (CXeMa CMOHTHPOBAHA Ha TIAHEIH ).

Teopernueckoe BBEICHUE

Jiist 3apsiku pa3HbIX 10 (hopMe TPOBOTHUKOB JI0 OJMHAKOBOTO MOTEHITMATA

¢ UM HEOOXOIUMO COOOIIUTH Pa3IUYHBIC 3apsabl. DTO CBOWCTBO IMPOBOJIHUKOB

XapaKTepPU3yeTCsl BEIMUNHOM, HA3BIBAEMOH JJICKTPOEMKOCTBIO M OTIPEACIISAETCS T10
bopmyie

c=9. (3.1)
@

Takum o0pazoM, ANEKTPOEMKOCTh U3MEPSETCS 3apsioM, KOTOPBIM HYXHO
COOOMIMTh  MPOBOAHUKY, UYTOOBI  TMOBBLICUTH TOTCHIMAJ HAa  €IUHUILY.
DIIEKTPOEMKOCTh 3aBUCUT HE TOJBKO OT (DOPMBI U pa3MepOB MPOBOJIHUKA, HO U OT
HAJIMYKMS W PACMOJIOKEHUS OKpyKarommx Ten. Ha mnpakTuke CyiiecTByer
HEOOXOJMMOCTh B YCTPOHCTBaX, EMKOCTh KOTOPBIX HE 3aBucena OBl OT
OKPYKAIOIIUX TEJI U MPU CPABHUTEIBHO MaJbIX pa3Mepax M MOTCHUHUAIAX OHU
HAKAIUIMBAJIA ~ 3HAYUTENIBHBIM  3apsan. Takue  yCTpOMCTBA  HA3bIBAKOTCA
KOHJIEHCATOPaMH.

KonpeHcaTtoppl HW3roTaBiIMBalOT B  BHJAE JBYX IUIACTHH, OJIM3KO
PACIOJIOKEHHBIX JPYr K JpYry, KOAKCHAJIbHBIX UWIMHAPOB WM JIBYX
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KOHIIEHTpU4eCcKuX cdep. COOTBETCTBEHHO Pa3INYaIOT IJIOCKUE, KOHIIEHTPUICCKIE
U chepuiecKre KOHIECHCATOPHI.
OCHOBHOH XapaKTEpUCTUKOW KOHJEHCATOpA SBISIETCS EMKOCTh, KOTOPYIO

MO>KHO BBIPa3uTh (HOPMYJIOi

_q
c=-3, (3.2)

rae q - 3apsa oOKIaaKkyd KoHjeHcaTtopa, U - HampsokeHne MEexITy oOKiIaakamMu
KOH/JIEHCATOPA.
Benuunna €MKOCTM KOHJIEHcaTopa ompenensercs (GopMoil U pazmepamu
OOKJIaZOK W BEJIMYMHOM 3a30pa MEXIy HHMH, a TakXKe AUICKTPUYCCKUMHU
CBOMCTBAMU CpE/Ibl, 3aIOJHAIONICH MPOCTPAHCTBO Mexay oOkiaakamu. s

IIJIOCKOT'O KOHACHCATOPAa

cTS , (3.3)

roe S — muomans oOKIagKu KOHAeHcaTopa, d — BeTMYMHA 3a30pa MEKIY
OOKJIaJIKaMH, & — TUAJIEKTPUUECKasi IPOHUIIAEMOCTh CPEIbl MEXy OOKIIaIKaMH,

&y — JJICKTPUYICCKAs IOCTOSAHHAA.

JIns1 u3mMepeHus EMKOCTH KOHAEHCATOpa JOCTATOYHO U3MEPUTh HANPSIKEHUE
MEXKTy OOKJIaJIKaMH U BEJIMYMHY 3apsijia Ha 0OKIaaKax.

Hampsbkenue wMexay OOKIaaKaMyd JIETKO HM3MEPSIETCS € MOMOIIBIO
BOJIbTMETpa. HO M3MEpATh BENMUYHMHY 3JEKTPUUECKOTO 3apsiia HEMOCPEICTBEHHO
JOBOJILHO TpyAHO. [loaTOMy mpuxoauTcs oOpaiarbcsi K KOCBEHHOMY meToay. B

JAHHO# padoTe AJI 3TOTO UCIOJB3YeTCs deKTpudeckas cxema (puc.3.1),

E
—4—  —— ®

Pucynoxk 3.1
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cocToslasl U3 UCTOYHMKA nuTaHus £, comporuBneHuss R, kongencatopa C u
HEOHOBOMU JlaMmo4ku L. McTounuk BO30yXmaeT TOK, 3apsHKaronIuii KOHIEHCATOP.
DJeKTpUUYecKrue 3apsiibl MO MEpe HAKOIUIEHHs Ha OO0KJIaJKax KOHJAEHcaTopa
INPENSATCTBYIOT MPOXOXKACHUIO TOKAa W YMEHBIIAOT €ro. 3apsiaka KOHAeHcaTopa
JUTUTCSI 10 MOMEHTA MOJTHOM 3apsiIKU OOKIIAJIOK A0 HAIPSIAKEHUS
U=E-IR (3.4)
rae E — »snextponBmkymas cwia, IR — mnageHue HanpspDKeHUS  Ha
CONPOTHUBJICHUHU.
Bennuuny 3apsana  Ha oOKJIaJKaxX KOHAEHCATOpa W CHIy TOKa MOYKHO

BBIPA3UTh COOTBCTCTBCHHO

q=C-U (3.5)
| :z_‘j, (3.6)

rac I — cuna toka (TOK CUUTACTCA IIOJIOKHUTCIBHBIM, CCIIM OH YBCIIMYHMBACT

3apsj Ha OOKJIaJKax KOHJeHcaTopa). Pemras coBmectHO ypaBHeHHs (3.5)-(3.6),

IOy YMM:
U=E-C-R d_U
dt
niim
w__uU_ E (3.7)
dt RC RC

Pemennem ypaBHeHus (3.7) siBasieTcsl BbIpayKeHUE
(e
U=E[l-e ™ (3.8)

Ecnun nampsbkeHne Ha OOKJIagKax KOHJEHcATOpa JOCTUTAeT 3HAYCHHS
HaNpsDKEHUST  3QKUTaHWST HEOHOBOW  JIaMIbl, TO TMPOMCXOJIUT  paspsaka
KOHJICHCATOpa uepe3 HEOHOBYIO JIaMIIOUKy. Bpems pa3psiku mpakTUUEeCKU OYEHb
Majyio, mopsaka 0,1-0,5 MKc, 1 UM MOXKHO MpeHeOpeUb 110 CPAaBHEHHUIO CO BpEMEHEM
3apsiiki - KoHJeHcatopa. Ecnu o0o3HauuTh Bpemsi 3apsiaku depes 1, Toraa

ypaBHeHHeE (3.8) npuMeT BUJl
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T

U,=E 1—e(_Ej = const . (3.9)

W3 Hero cnegyer, 4TO I pa3IMYHBIX IO EMKOCTH KOHJEHCATOPOB,

BKJIIOYEHHBIX B TaHHYIO CXEMY
T
c- const , (3.10)

BpeMs pa3psIKu OOKJIa0K KOHJEHCATOpa MPAKTUYECKH PABHO BPEMEHU MEXKIY
JIBYMsI IIOCJIEOBATEIbHBIMM  BCIIBIIIKAMM HEOHOBOM JIaMIIOYKH. Y /100HEe

HU3MCPATH BPCMsL { HECKOIBKHX BCIIBIIICK, TOTrJa

T-L, (3.11)
n

rae N- yucio Bembiiiek Jiamnbl. Mcnonb3yst Beipakenus (3.10) u (3.11), moxHO

3aIIuCaThb

= const . (3.12)

S|+
2|~

3AJIAHUE 1. Onpenenenre €EMKOCTH KOHIEHCATOPA.
Ucnonb3ys Beipaxkenue (3.12) mist EMKOCTH, OJUH U3 KOTOPBIX SIBJISIETCS

9TaJIOHOM, IIOJIYYUM €MKOCTb

~+

~—+

cx:cmu%ﬁ-X, (3.13)
X

or
rae C, - EMKOCTh HEM3BECTHOI'O KOHAEHCATOPA,

Cor_ €MKOCTb 3TaJIOHHOTO KOHJIEHCATOPa,

Nor . YMUCJIO BCIIBIIICK JIAMIIOYKH, KOraa B CXEMY BKJIIOUEH DTaAJOHHBIM

KOHJICHCATOP;

Nx - YKUCJIO BCHBIIICK JIAMIIOYKH, KOraa B CXCEMY BKJIFOUEH HEU3BECTHBIN

KOHJICHCATOP;

t - BpeMsi, 32 KOTOpOE€ MPOM30ULIO N, BCIBIIIEK JIAMIOYKH, KOrJa B CXEMY

BKJIFOUEH HEU3BECTHBIA KOHJIEHCATOD;
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taT- BpEM:, 3a KOTOPOC INPOU30LIIO N, BCIBINICK JIAMIIOYKH, KOI'IJa B CXCEMY

BKJIFOUEH STAJIOHHBINA KOHJIEHCATOP.

1. CoOparp >JeKTpHYECKYIO0 Ienb 1Mo cxeme (puc.3.1), B3sIB 3TaTOHHBIN
KOHJICHCATOP.

2. BKJIIOYNTh WCTOYHWK THUTAHUS. Y CTAaHOBUTH HAINPSHKCHHE Ha BOJBTMETPE
100-150 B. Hanpspxkenue B mporiecce paboThl HE MEHSITh.

3. Usmeputs Bpems t,,, orcuntbiBas 10-15 Bcmbimek. Pe3ynbTar 3aHecTH B

Ta0IHILy.

4. TloBTOpPUTH OMBIT 5-6 pa3, ONpEAEIUTh CPEAHEE BpEMsl OJMHAKOBOIO YuCia
BCIIBIIICK.

5. OTKIIOYUTh UCTOYHUK TUTaHUS. 3aMEHHUTh B CXEME€ OTAJOHHBIN
KOHJIEHCATOp KOHJEHCATOPOM HEU3BECTHOU EMKOCTH.

6. [loBTOpPHUTH M3MEpEHUS IO MyHKTY 3.

7. Onpenenutb EMKOCTh HEM3BECTHOTO KOHAeHcaTopa C, mo (opmyne (3.13).
[ToBTOpUTH M3MEpeHus C, 5-6 pas.

8. OnpenenuTh NOrpeiHOCTh U3MEPEHUsT EMKOCTH.

9. OnpenenuTh TakkKe EMKOCTH JPYTHX KOHICHCATOPOB, TOBTOPUB MyHKTHI 3-8.

10. OnpenenuTh MOTPEUIHOCTh U3MEPEHUS U CENaTh 3aKII0UCHUE.

U= .B
C,= ,MkD

t3T,i taT,cp tX, i tX,cp Cx
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3AJTAHUE 2. ITpoBepka 3aKOHOB MOCJIEIOBATENBHOTO U MMAPAIETBHOTO
COCIMHEHMI KOHJIEHCATOPOB.

JUist mosty4eHust He00X0MMOM EMKOCTH KOHIEHCATOPHhI YAaCTO COEIUHSIOT B
Oarapero. CoenHEeHNE MOKET OBITh MapajUIeIbHBIM WK MTOC/IeA0BaTeabHbIM. [1pu
apajuIeIbHOM COEIUHEHUHN EMKOCTh OaTapen paBHAa CyMMe €MKOCTEH OTAENbHBIX
KOHJICHCAaTOPOB

C=C1+C2+...+Cn- (314)

HpI/I IIoCJaca0BaTCIbHOM COCAMHCHNU o6paTHa51 BEJIMYMHA EMKOCTHU 6aTap€I/I

paBHa cymMe OOpaTHBIX EMKOCTEN OT/IEIbHBIX KOHJIEHCATOPOB

l=i+i+...+i. (3.15)
c ¢ G C

n

1. BeiOpaTh 1Ba KOHAEHCATOpa, EMKOCTh KOTOPOTO OINpEjesieHa B 3ajaHuu 1,
COCIMHUTH UX MOCIEI0BATEIbHO U BKJIIOYUTH B AJEKTPUUYECKYIO IIEMb M0 CXEeME
(puc.3.1);

2. BxiiounTh MCTOYHMK TUTAHUS W YCTAHOBUTH TaKOE K€ HAMpsDKEHHE Ha
BOJILTMETPE, YTO U MPU pabOTE C ITAJIOHHBIM KOHACHCATOPOM;

3. U3meputsb Bpems 10-15 Bembllek HEOHOBOW JTaMIIOUYKH.

4. OnpeaenuTh EMKOCTh COSTMHEHHBIX B OaTapero KOHACHCATOPOB Mo dhopmyJie

(3.13), B3s1B t,, u C,, U3 IEPBOTO 3aIaHUSI.

5. Paccuutath €MKOCTH COCIMHEHHBIX TMOCIEAOBATEIBHO KOHACHCATOPOB TIO
dbopmyie (3.15) 1 cpaBHUTDH pe3yJbTaT BEIYUCICHUHA C PE3YyJIbTaTOM, TOJYIYCHHBIM
B IIYHKTE 4, CIEIaTh 3aKIIOUYCHUE.

6. Te >xe m3MepeHUs U BBIUUCICHUS (MMyHKTHI 1-4) MOBTOPHUTH ISl CIydas,
KOTJ]a KOHJIEHCATOPhI COCIMHEHBI MapaljIeIbHO.

7. CpaBHUThH pe3yibTaThl BBIYMCIICHUH, cheilaHHbIX mo ¢opmynam (3.13) u

(3.14). Cnenatp 3aKiIroOYEHHUE.

u= ,B
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Ny = Ny =

[y tyrep tyi(mocmen.) ty cp(TOCIIEe . Crocn
U= .B

C,= ,Mk®D

Ny = ny =

o threp tyi(mapamnens.) |ty p(mapamnens.) | Crapan

KoHTpoJibHBIE BONIPOCHI
1. Yto Ha3wIBalOT KOHAEHCATOpOM? Ero Ha3HaueHUE U BUJIbI?
2. Uto Ha3pIBaeTCA DICKTPUICCKON EMKOCTBIO KOHIeHCaTopa?
3. M3 yero cocTouT miockuii koHaeHcaTop? UeMy paBHa ero 3JeKTPOEMKOCTh?
4. Yemy paBHA 3HEPTUs dJIEKTPUUECKOTO MOJIA?
5. Tpu oOauMHAKOBBIX KOHJIEHCATOpPAa OJIMH pPa3 COEAMHEHBI MOCIEI0BATEbHO,
Ipyroil pa3z — mapamienbHo. Bo ckoiabko pa3 M Korja €MKocTh Oarapen Oyner

OosbIe?

Jluteparypa
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1. TpopumoBa T.U. Kypc ¢usuku: yued. I[locobme mns By3zoB-M.: U3n-Bo
«Axagemus», 2008, §§ 109-112.

2. I'pabosckuii, P.W. Kypc dusuku: yueonuk / P.U. I'pabosckuii. — 2005. — 608 c.
3. Tpodumosna, T.U. Kypc ¢uzuxu: yueb. mocodbue / T.U. Tpopumona. — 17-¢ u3n.,
crep. — M.: Akanemus, 2008. — 580 c. MO

4. Jlesenues, HM. Kypc ¢usuku [DnextponHsiii pecypc]: yuebnuk / H.M.
JleBeHneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

nocryma: Www.e.lanbook.com.

JlaGoparopnas padota Ne 4

N3YYEHUE SJIEKTPUYECKOI'O ITOJIA INIOCKOT'O KOHAEHCATOPA

[IpuGopsl U MPUHAIICKHOCTU: U3MEPUTEIL HANPSHKEHHOCTH SJIEKTPUYECKOTO
nosit U8533013 ¢ nmpuHaIe)KHOCTAMU, YHUBEPCAIbHBIA U3MEPUTENbHBIA TPUOOD
U17450, pesucrop 300 kOM, KOHTAKTHBIH CTEpP)KEHb, HMCTOUYHHMK ITUTAHUS
noctosinHoro Toka Ha 500B (U33000), BEICOKOBOJIBTHBIN UCTOYHUK MUTAHUS HA S
kB (U33010).

TeopeTnueckoe BBEJICHUE

[TpuHUMT U3MEpeHus: HANPSHKEHHOCTHU JIEKTPUUECKOTO TMOJIsi BHYTPU TIIIOCKOTO
KOHJICHCATOpa 3aKJII0UaeTcs B CICAYIOIIEM: dKpaHHUpyomas miactuHa (puc.4.1) ¢
YEThIPHMS JIOTIACTSIMU, BHITIOJTHEHHAs B (popMe 3Be3/1bl (MHAYKIIMOHHAS TJIACTUHA)
BpalliaeTcs nepe MHANKATOPHOM TIACTUHOM (30HA0M) TaKo# ke (OPMBI.

Takasg KOMIIOHOBKa O3HA4yaeT, 4YTO, JJIEKTPUUYECKUM IIOTOK, OKPYKAIOLINUN
WHJMKATOPHYIO TUJIACTHMHY, MOCTOSIHHO MPEPBhIBACTCS, TaK UTO MEPUOJUYECKH Ha
WHIUKATOPHOW  TUIACTHHE  00pa3yeTcss  WHAYIUPOBAHHBIA  3apsig.  OTOT
MEPUOANYECKHA O0Pa3YIOIIUNCS 3aps]l YXOUT Yepe3 BhICOKOOMHBIN pe3uctop (300
kOmMm). TakuMm oOpa3om, MOJYyYEHHbIC HUMITYJIbChl HANPSOKCHUS YCUJIMBAIOTCS U

BBIIIPAMIIATOTCA.
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Pucynok 4.1. A skpaHupyronias IulacTMHa, B WHAUKaTopHas miactuHa, C

HKPAHUPYIOMUHA [IUITUHIP.

Pe3ynLTpr}omee BBIXOJHOC HaIIpsI’KCHUC MMpOIIOPUUOHAIIBHO
HHAYLIHUPOBAHHOMY HAIIPSKCHUIO, a4 3HA4YUT HaHp}I)KéHHOCTI/I QJICKTPUICCKOI'O

OJIs1, IEUCTBYIOIIETO HA MHINKATOPHYIO MIJIACTUHY:

_uU
Ad '’

(4.1)
rae Ad- paccTosiHUE MEXAY SKPAHUPYIOLIEH IUIACTUHOM A W WMHIYKIIMOHHOU
mactuHoi B (Puc.4.1).

WN3meputens Hanpsok€HHOCTH anekTpuueckoro moiist U8533013  (puc.4.2)
UCIIOJIB3YETCSl  JUIsl  W3MEPEHHMsS MHTEHCUBHOCTEH  3JIEKTPUYECKOTO  MOJIs
(HanpspKEHHOCTH) M HanpspKeHu. [[1s oToOpaskeHusl MOTy4YeHHBIX Pe3yIbTaToB
MOXHO HCHOJB30BaTh OOBIYHBIA BOJBTMETP IMOCTOSIHHOTO TOKa, KOTOPBIN
MOJKJII0YAETCS] HEMOCPEACTBEHHO K U3MEPUTENIO HANIPSKEHHOCTH JIEKTPUUECKOTO
TOKA.

[IpuHiun paboThl W3MEPHUTENS HANPSHKEHHOCTU DJIEKTPUYECKOTO MO
3aKJII0YaeTcsl B CHEAYIOIIEM: IJIaCTUHA KOHJAEHcaTtopa (IJJacTUHA H3MEpPEeHUs
HaIpsHKEHUS) pacroyiaraeTcsi TOYHO Ha 3aJIaHHOM PAcCTOSIHUUA OT WHIUMKATOPHOM
MJIACTUHBI (30H7a).

B  pesynprate  oOpasyeTrcsi  IJIOCKMM  KOHAEGHCATOpP,  HANPSKEHHOCTH

QJIICKTPUYCCKOI'O IIOJII BHYTPHW KOTOPOro IIPH MaJIbIX 3HAYCHHUAX PACCTOAHUSA
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MeXay OOKIagkaMu sBiseTCs (YHKIHMEW HampspkeHHs Ha KouzaeHcarope U u

pacCTOAHMA MCKAY TJIACTUHAMUA d:

U U
E= = . 4.2
d+ Ad ( )

d3<D<D

JI71s1 TOYHBIX U3MEPEHHUM paccTosiHUE Ad , MPUOTU3UTENBHO paBHOE 1M HYKHO
OTIPEIEISITh SKCIIEPUMEHTAIBHO U YUUTHIBATH (CM. opmyiy 4.2).

BHuMaHue: Tpu HCHOJIB30BaHUU MPUOOPOB (OCOOEHHO C BBICOKOBOJIBTHBIM
ucroyHukoMm nutanus Ha 5 kB U33010), moakiro4eHHBIX K CETH, MOTYT
I€HEPUPOBATHCS HANPSHKEHUS OMACHBIC ITPU KOHTAKTE.

e [lo BOBMOXXHOCTH IPOBOJUTE OIBITHI C HANIPSHKEHUSMHU, KOTOPBIC HE OMACHBI

IIPHU KOHTAKTC 1 TOJIBKO 110 Ha6J'IIOI[€HI/I€M OTBCTCTBCHHOI'O JIMIIA.

Pucynok 4.2 1- skpanupyromiasi mjaacTUHa, 2- IKpaHUPYIOIUNA HUIUHID; 3-
THE3/10 3a3eMJICHHS, 4- CETEBOM BBIKJIIOYATEIb (HE BHUJICH); 5- THE3/I0 BBIXOJHOTO
HaIpsHKCHUS; 6 - THE3/10 3a3eMIICHHUS JIJIS BBIXOJa, / - IepeKIItouaTes b JHAma30HOB
U3MEpeHus; 8 - peryJMpoBKa HapsDKeHUs cMetieHus; 9 - Habop pa3aeauTeNbHbBIX
JTUCKOB U3 oprcrekia; 10 - macTuHa I W3MEpPEHUST HANpsOKCHUS B JTMAITa30HE

1x; 11 - nnacTuHa 711 U3MEPEHMS HaNpspkeHus B auanazone 10x; 12- miacTuHa
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KOHJIGHCaTOopa MJid W3MEpeHusi HanpsbkeHus, 250 CM2; 13 - r1wactuHa

2
KOHJIEHCATOpa o cTep:kHeM, 250 cm” .

e [Ipubopsl MOXKHO MOJKIIOYATH TOJIBKO B CETEBYIO PO3ETKY C 3a3€MJICHHEM.

e [lractuHy KOHAEHCAaTOpa W IUJIACTUHY HW3MEPEHUS HAIPSIKEHHUS MOYKHO

YCTaHaBJIMBATh TOJIBKO ITPHU BBIKJIIOYCHHOM HpI/I60p€.

L HpI/I IMPOBCACHUH BCCX OIILITOB C KOHTAKTHBIM CTCPKHEM MOJAKIIOYHUTEC CTO K

rHe3y 3a3emyeHud (3) Ha 3KpaHUPYIOLIEM IUIUHApE puc.4.2 u aepxute

CT0 B PYKC TaK, YTOOKI Ha TeJIe OBIII TAKOH JKE IIOTCHIOHAJI.
L Hepen KEl)KIIOﬁ cepHeﬁ OIIBITOB JKCJIaTCJIIBHO KaJ'II/I6pOBaTI> HYJIb U3MCPHUTCILA

HaHpH)KéHHOCTI/I QJIICKTPUUICCKOI'O ITOJIAA U1 BCCX JTUAIIa30HOB.

KanubpoBka HyJs ©3MEPUTENBLHOTO IpUOOpa
1. Tlopknrounte u3MepuTeNbHbIA npubop (Mynptumerp U17450) k BbIXODY
HanpspKeHUs u3Meputens Hanpspkéaaoctn U8533013 (ruésna 5-6).
2. TlomectuTe TUIaCTUHY JUIS W3MEpPEHUS HANpsOKEeHUS Ha Oosee KOPOTKOM
PACCTOSIHMM U 3aKpEenuTe €€ MpH MOMOIIM BUHTA C HACEYEHHOM IOJIOBKOM.
3. IloBepHute nepexntodarenab auanazoHoB (7) usmepeHus B mnojoxenue «Ux» u
YCTAaHOBUTE HAa MaKCUMAaJIbHBII IUAMa30H.
4. TloakmiounTe TUIACTUHY JUIS U3MEPEHUs HaNpsyKEeHUS K THE3AY 3a3eMJICHUs
DKPAHUPYIOLLIETO WJINHIPA.
5. Bxutounte u3MepuTeNnb HANPSKEHHOCTH SJIEKTPUYECKOTO TMOJISI U YyCTAHOBUTE
HYJIb OPHU HOMOIIU PETYJIUPOBKU CMEILICHHS HanpsiKeHus (§).
6. KamuOpoBka Hymst nans ABYX MEHBIIMX JUANa30HOB W JUIsl JIHANa30HOB

nepekioyaTens (7) B nojoxkeHnH «E» Mpon3BoauTCs aHaJOTHYHBIM 00pa3oM.

3ananue 1. M3mepenne HanpsHsKEHHOCTH SIIEKTPUUECKOTO MOJIS B TNIOCKOM

KOHACHCATOPC IMPU MAJIBIX PACCTOAHUAX MCIKAY TNIACTUHAMM.
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1. CoOpatp cxemy (puc.4.3), mis 3TOrO IKCIIEPUMEHTAa BO3BMUTE HCTOYHUK
MUATAHUS TTOCTOSTHHOTO TOKAa C IJIABHOW PEryJIMpPOBKONW BBIXOJHOTO HAMPSHKEHUS
U33000.
2. llomkmrounte W3MEpPUTEIBHBIM TpHOOpP K BEIXOAaM (5)-(6) wu3Mmepurens
HanpspkeHHoctn U8533013 (puc.4.2).

3ameuanue: B Ka4eCTBE U3MEPUTEIBHOTO MpubOpa (BoabTMETpP Ha puc. 4.3) B
pabote ucnons3dyerca myiabtumerp U17450 ¢ nuamazonamu usmepenuii 1B, 3B
umu 10B. Korga nepeximtodarens auamna3zonoB U8533013 yctaHoBJEH B OJIHO U3
nojoxkeHuit «E», Ha BOJIBTMETpPE O0TOOpaKaeTCsi HAMPSKEHHOCTD YJIEKTPUUECKOTO
nons. Jlmama3zoHel m3MepeHusi ¢ auanazoHamu usmepeHuit 1B, 3B wim 10B
COOTBETCTBYIOT JIMANa30HaM W3MEPEHHUsI HANPSHKEHHOCTH JJIEKTPUUYECKOrO IO
100 B/cm, 300 B/cm mimm 1000 B/cwm.
3. TlomecTuTe mNiacTUHy KOHJEHCATOpa /Jid U3MepeHus HampstkeHus (12) Ha
SKPAHUPYIOIINN UUIMHAP M 3aKPENUTE €€ NpPU MOMOIIM BHUHTA C HACEYEHHOU
rOJIOBKOM puc.4.2.
4. Ilomectute TpeOyeMoe KOJIMUECTBO Pa3ACIUTEIbHBIX JUCKOB U3 oprcrexia (9),
TonmuHOM 1 M  Kaxkapli, Ha IUIACTMHY KOHJEHcaTtopa Uil HW3MEpEHUs
HaIpsHKEHUST U YCTAHOBUTE CBEPXY BTOPYIO MJIACTUHY KoHAeHcaropa (13) puc.4.2.
W3mepbTe monyduBiieecs paccTtosHue O MEXAy IUIaCTHHAMHU KOHJCHCATOpA.
Omnpenenute BeauurHy 3G (HEKTUBHOTO PacCTOSIHUS MO (popmyIe:

d,pe =d+Ad, rae Ad =Lum.

5. TIoaxstounTe MONMOKUTENHHBIN BHIBOJI UCTOYHUKA IMUTAHUS TTOCTOSTHHOTO TOKA K
BEpXHEl T1uiacTuHe KoHjaeHcartopa (13) W oTpuuaTenbHBIA BBIBOJ K THE3AY
3a3eMJICHHS YKpaHUPYIOIIEro uiInHApa (rHe3ao 3) puc.4.2.
6. TloBepHute mnepekyrovaTeNlb UANAa30HOB U3MepeHus B mnojoxeHue "E" u
YCTaHOBUTE TpeOyeMbli JUana3oH.
7. BrirouuTe HU3MEpUTENh HANPSHKEHHOCTH 3JIEKTPUYECKOTO MOJS U HCTOYHHK
MUATAHUS TOCTOSIHHOTO TOKaA.
8. Cnenaiite coeAUHEHUE MEXAY JHUIOM, MPOBOASIIMM OIBIT, M THE30M

3a3€MJIEHHUS SKPAHUPYIOLIETO HWJIMHAPA.
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9. U3mepbTe HANPSHKEHHOCTH AJIEKTPUUYECKOTO MO £ BHYTPH KOHACHCATOPA.

10. Beruncnute HAMPsHKEHHOCTH AJIEKTpHYEcKoro mojst £ mo popmyne (4.2).

11. CpaBHUTE H3MEPEHHYIO HAMNPSIKEHHOCTh  JJIEKTPUYECKOTO  TMOJS ¢
BBIYHICIICHHBIM 3HAUYCHUEM.

12. TIpoBemnute cepuio MOMOOHBIX H3MEPEHUH, HM3MEHSS PACCTOSHHUS MEXIY
IUTACTUHAMH TIPU  TOMOINM  Pa3eIUTENbHBIX JUCKOB. llocTpouTh rpaduk

3aBucuMocTH E =f(d,,,). Coenats BBIBOJ KaK HANPSOKEHHOCTh £ 3aBUCHT OT
3 ()EKTUBHOTO PaCCTOAHHUS d .,

13. Tlocne mpoBeneHHs OMbITAa, CHauajga pas3psAWTe IUIACTUHY KOHJEHCATopa,

COCANHHB €C C OKPAaHUPYIOIIUM HUINHIPOM, a 3aTCM pa36epHTe CXCMY.

C\. 133000

L J JL JL
0500V 0.50v 0.8Y 0.2V

& 2 o @+

L — —+ —+ —
v @ EQU O > P9 o9 oo @o =
® ., 300 ke
Pucynok 4.3

3ananue 2. MizMepenue HanpspKeHUs IPU UCTIOIb30BaHUU MPUOOpa B KAUECTBE
WHIYKIIMOHHOTO 3JIEKTPOMETPA
1. Cobpats cxemy (puc.4.4), 1jsi STOTO SIKCIEPUMEHTA BO3bMUTE BHICOKOBOIBTHBIN
ucrouHuk nutanus Ha 5 kB U33010.
2. llogxmrounTe W3MEpPUTEIbHBIM mpuOOP K BhIXOAaM (5)-(6) u3MepuTens
HanpsbkeHHoctr U8533013 (puc.4.2).
3ameuanue: Korja TEpEKIIOYaTedb JAUANa30HOB YCTAHOBIEH B OJHO W3

nonoxkenuit  «U», Ha wmyneTuMerpe U17450 oToOpakaercss HampspKeHUe,

27



INPWIOKEHHOE K IJJACTUHE M3MEpPEeHMs HanpspkeHus. Korna miactuHa u3MepeHus
HANpsDKEHHUsL  pacrojiaraercss Ha 0Oojiee  KOPOTKOM PAacCTOSHMA W3 JBYX
BO3MOXHBIX, TOKa3aHUs BOJbTMETpa 1B COOTBETCTBYIOT H3MEPEHHOMY
HanpspkeHuto 10B, 30B win 100B B 3aBHCMMOCTH OT MOJIOKEHHS MTEPEKITI0YATEIS
B nuamnazone «Uy». Korma miactvHa u3MepeHusl HalpspKeHHUs pacrojiaraeTcsl Ha
OOJIBIIIEM PACCTOSTHUY, AMANa30HbI U3MEPEHHs YBeTnunuBatoTcs B 10 pas.

3. B 3aBUCHMOCTH OT U3MEPSIEMOTO HANPSDKEHUS, YCTAHOBUTE Ha SKPAHUPYIOIIHIA
UWIMHAP TUIACTUHY JUISl U3MEPEHUs] HanpsbKeHus: u3 Habopa (mactuHa (10) wnun
(11) puc.4.2) u 3akpenure ee Npy MOMOIIM BUHTAa C HACEYEHHOM I'OJIOBKOIA.

4. TloakmroyuTe MOJIOKUTEIBbHBINA BBIBOJI BHICOKOBOJIBTHOI'O MCTOYHHMKA MUTAHUS
U33010 k muractTuHe IS M3MEPEHMs] HANpPsKEHUS U OTPHUIATeIbHBIH BBIBOJ K
THE3/1Y 3a3€MJICHUS SKPaHUPYIOIIETO UIUHIApa (THE310 3).

5. IloBepHute nepekiouarens auanazoHoB udmepenus U8533013 B monoxeHue
"U" u ycraHoBUTE TpeOyeMbIil 1Uarma3oH.

6. Bxmounte w3MepuUTeNnh  HANPSDKEHHOCTH — DJCKTPHUECKOTO MO |
BBICOKOBOJIBTHBI ICTOYHUK MUTAHUA.

7. CpenaiiTe COEIMHEHHE MEXIYy JMLIOM, MPOBOASIIMM OIBIT, U THE3I0OM
3a3eMJICHUS DKPAaHUPYIOIIETo UIUHApa (THE30 3).

8. M3mMepbTe BenmMunHy HaBeIEHHOTO HampspkeHust U, mpy M3BECTHOM pacCTOSTHUU
d. CoenaiiTe aHaJIOTMYHBIE W3MEPEHUs I APYrOoro PacCTOSHUS U C JAPYrou
IJIACTUHOM.

9. ITo 4-M dKCIIEpUMEHTAIILHBIM TOUKAM IIOCTPOiiTe rpaduk 3apucumocts E = f(U)
, cllenaiiTe BhIBOJ KaK HAPsLDKEHHOCTD £ 3aBUCUT OT HampsbkeHus U.

10. [Tocne nmpoBeeHMs ONBITA, PA3PIUTE MIIACTUHY KOHAEHCATOPa, COETUHUB €€ C

SKPAHUPYIOLINM HWIAHAPOM.
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Pucynok 4.4

KoHTposbHBIE BONPOCHI
1. Kakue nosst Ha3bIBatOTCs 3JIEKTPOCTATUIECKUMU ?
2. [lepeuncnuth XapaKTEPUCTUKH 3JIEKTPOCTATUUECKOTO MOJIS.
3. Yro Takoe HaAMpsHKEHHOCTH E  3JeKTpocTaTthdeckoro mons?  KakoBo
HaIlpaBJICHUE BEKTOpa HanpsHKEHHOCTH? Kak 3aBUCUT HanpsLDKEHHOCTH  I1OJIS
BHYTPH IJIOCKOT'O KOHAEHCATOPA OT MPUIIOKEHHOTO HAIIPSKEHHUS?

4. Yto Takoe MOTOK BEKTOpa HAMPsHKEHHOCTH @, ? Equnuiel usmepenuss @, CU?

5. B uém 3akmouaercs ¢usMueckuii cMbici TeopeMbl [aycca st
AIEKTPOCTATUUECKOTO MOJISI B BAKYyyMe?
6. UTo mokaspIBacT AMAJICKTPUUECCKAsI IPOHUIIAEMOCTD CPEBI & ?
7. Uto Ha3bIBaeTCS MUPKYISIMCH BEKTOpa HANPSHKEHHOCTH DJICKTPOCTATHYECKOTO
noJsi?
8. Kak moka3arp, 4TO 2JICKTPOCTATHUYCCKOE T0JIE SBIISICTCS MOTCHIIUATbHBIM?
9. YUemy paBHa dHEPTHUS ICKTPOCTATHUECKOTO TTOJIS?
10. I'me nmokanu3oBaHa SHEPTHUS U YTO SABIACTCS €€ HOCUTENIEM — 3apsiibl UJU T10JIe?
[Touemy?

Jluteparypa
1. TpobumoBa T.U. Kypc dwusuku: yue6. Ilocobme nnsi By3oB-M.: U3zn-Bo
«Axanemus», 2008, §§ 109-112.
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2. I'pabosckuit, P.U. Kypc ¢pusuku: yueOnuk / P.W. I'pabosckuit. — 2005. — 608 c.
3. Tpodumosna, T.U. Kypc ¢usuxu: yueb. mocodbue / T.U. Tpopumona. — 17-¢ u3x.,
crep. — M.: Akanemus, 2008. — 580 c. MO

4. JlesenneB, H.M. Kypc ¢usuku [Dnextponnsiii pecypc]: yueonuk / H.M.
JleBeHneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

nocryma: Www.e.lanbook.com.

JlabopatopHas pabota Ne 5
N3MEPEHUE COITPOTUBJIEHMA C ITOMOIIBIO MOCTHUKA
YUTCTOHA
[Tpubopsl ¥ TPUHAIICKHOCTH: HCTOYHHUK IOCTOSHHOTO TOKa, PEOXOpI,
MUKpOaMIIEpPMETP, Mara3uH COMPOTHUBJICHUM, HA0OP PE3UCTOPOB C HEM3BECTHBHIMU
COMPOTHUBJICHUSIMHU, COCTMHUTEIBHBIC IIPOBO/IA.
Teopernueckoe BBEICHUE
ConpoTUBIIEHHE METAJUIMYECKOTO TPOBOJHUKA MOXKET OBITh OIpeeIeHO
Pa3IMYHBIMU CIIOCOOaMHU.
[Ipu wuszBectHOM cuie Toka | w mamenun HanpsbkeHus U Ha TpOBOJHUKE

COIIPOTHUBJICHUC R OIIPCACIIACTCA U3 3aKOHA Oma

R =7 (5.1)

Ecau u3zBecten MaTcpual DUINHAPUICCKOIO IIPOBOJHHKA, TO COIIPOTHBIICHHUC

MIPOBOJIHUKA OIpeAeseTcs no Gopmyse

Rept | (5.2)
S
rZie p - YACIbHOE COMPOTHUBIICHUE MPOBOAHUKA; |, S - ero amuHa u ceueHwue.
B npakTuke TOYHBIX HW3MEPEHHUI COMPOTUBIECHUN HaWOOJbILIEEe PACIPO-
CTpPaHEHUE IMOJYYUIN MOCTOBBIE CXeMBI. [IpocTenieil MOCTOBOM CXEMOU SIBIIIETCS

MocTUK YutctoHa (puc.5.1). OH COCTOMT M3 MCTOYHHMKA IMOCTOSHHOTO TOKa E,

peoxopaa (peoctata) AB, AByX pPE3UCTOPOB (Mara3uHa CONPOTUBIEHUNW R wu
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HEW3BECTHOTO CONPOTHUBIICHHS R, ), y9acTKa ey, COEPIKAIIero HHIUKATOP HYJIS
(MUKpoaMmepmeTp).

CoOCTBEHHO 3TOT Y4aCTOK LEMH U ONPEEIIseT Ha3BaHUE CXEMBI - MOCT.

Peoxopn mpencraBiasieT coOOM YKpEIUIEHHYIO Ha JIMHEHKE OJHOPOJIHYIO
IPOBOJIOKY C  OONBIIMM  YJENbHBIM  CONPOTHBICHHEM, BJAOJb KOTOPOH
IIEPEMEIIACTCS CKOJB3SIIUA KOHTAakT [/. B yCTaHOBKE MOJKHO HCIIOIb30BaTh
peocTtaT BMECTO peoxopaa. [Ipu 3ToM conpoTHBIIEHHE ydacTKa peocTara JTOJKHO
OBITHh MPOMOPLHOHATBHO UIMHE 3TOr0 ydyacTka. OJHAKO CONPOTUBIIEHUE peocTaTa
P TNEPEIBWKECHUU IIOJN3YHKAa W3MEHSAETCS JUCKPETHO C IIaroM paBHBIM
CONPOTHUBJICHUIO BHUTKA, YTO SBIIETCS CEPBbE3HBIM NPENATCTBHEM JJISI TOYHBIX
U3MEpPECHUM.

[TpuHmn pa®oThel MOCTa 3aKIOYAeTCs B ciaeayromeM. Eciau 3aMKHYTh K04 K
, To Ha ydacTtkax uenu ACB u AJ/[B yCTaHOBATCS CTAalMOHApHBIE TOKH, a Ha
ydacTke 4B paBHOMEpPHOE MaJieHue NoTeHuana ot ¢, (B Touke A) 10 ¢, (B TOUKe
B). IlockonbKky noTeHuan ¢, B Touke C NPUHUMAET IPOMEKYTOUHBIE 3HAUCHHUS
MEXIY ¢, 1 ¢, (mpu ycmoBun R, 0, R=0), TO Ha peoxopae 3a CUET
IIEPEMEILICHNU CKOJIB3ALIEr0 KOHTAKTa, BCETJa MOXKHO HAWTH TOUYKy /[ 1A

KOTOPOH ¢, =¢.. B DTOM IONOXKEHUH CKONL3ALIEr0 KOHTAaKTa TOK 4YEpe3

rajibBaHOMETp HE MOMAET W Takoe mnoJsioxkeHue HaszpiBaercsi PABHOBECHUEM
MOCTA.
CornacHo Bropomy TmpaBmiry Kupxroda s paBHOBECHOTO COCTOSHUS

MOCTa
IlRX_IZRAL? =0 (53)
IlR_IZR,ZZB :0 54)

Pemrast coBmectHo ypaBHeHus (5.3) u (5.4) noayuum

L. (5.5)

Tak kak cOnpoTHUBIEHUS YU4aCTKOB A/] v /[B mponopUHOHAIBHBI UX JJIMHAM

|, 11, ,TO BeIpaxkeHue (5.5) MOKHO MIPUBECTH K BUILY
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R. =R :ﬂ (5.6)
B
M3mepeHre CONMPOTHBICHHS C IMOMOIIBI0 MOCTa YHUTCTOHA MOXHO IIPO-
U3BOJUTH BYMSI CIIOCOOaMHU.
[lo mepBoMy cmoco0y yCTaHaBIMBAETCS PE3HCTOP C HW3BECTHBIM
CONPOTUBJICHUEM R ¥ ¢ MOMOIIBIO CKOJB3SIIET0 KOHTAKTa PeoxXopia JOOHBAIOTCS

paBHOBECHUS MOCTa. 3aT€M U3MEPSIOT OTPE3KH |, u |, peoxopaa u coriacHo (5.6)
BBIYUCIISICTCSI HEU3BECTHOE COMPOTUBIICHUE.

Ilo BTOPpOMY cHmOCO0Y CKOJBL3SIIUA KOHTAKT YCTAHABJIUBAETCS
nocepearHe peoxopaa, Tak 4ro |, =1, . 3aTeM MarasMHOM CONpPOTHBJIEHHI R
noouBawTca papaosecusi Mmocra. Corsacto (5.6) mo Bropomy cnocody R, =R.

Od4eBuHO, UTO BTOPOU crocod Oosee ymoOeH aisd MPaKTHYECKUX IICNICH.
Kpome 3T0T0, 10 BTOPOMY CHOCOOY MOTPEIIHOCTHh B OMPEACIIEHUU HEU3BECTHOTO

COIIPOTHUBJICHUS HAUMCHbBIIIAA.

[TOPAIOK BBITTOJIHEHW S PABOTHI.
1. Cobpatb cxemy coriiacHO puc.5.1 ¢ HEU3BECTHBIM CONPOTUBICHHUEM R,,
(wmu R,,, Ry,).
2. IlepemMernasi CKOMB3SIIMIMM KOHTAKT peoxopna /1, mobeiitech, 4TOOBI CTpesiKa
MHUKpOaMIIepMeTpa OTKIIOHSIACh He 0oJiee YeM Ha TOJIOBUHY OJIHOTO JeieHus. B

9TOM CJIy4ac MOCT MOXHO CYUHHTATb YPAaBHOBCHICHHBIM M COIIPOTHBJIICHHC RX

BRIYHCIIAETCSA 10 hopmyiie (5.6). s sToro usmepsre mieun |, u |, .
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Pucynok 5.1

3. 3mepbTe coryiacHO MyHKTY 2 COMPOTUBICHUS R, U R,,.

4. CoeuHUTE TMOCIEIOBATEIBLHO PE3UCTOPHI R,,, R,,, BKIIOYMB X HA MECTO

conpoTuBjieHus: R, B cxeme (puc.5.1).

5. I/IsMepre COIMPOTHUBJICHUC ITOCIICAOBATCIBHO COCIMHEHHBIX PE3UCTOPOB Rx1

U Ry, OHUM U3 CIOCOOOB.
6. Beraucnure conmpotuBiieHne 1Mo hopmMyiie
Rpocr = Rxi + Ry

H CPpaBHUTEC CO 3HAYCHUCM, IMOJYUYCHHBIM I10 IIYHKTY 5.

7. CoenuHHUTe MNapaielbHO pe3ucTopel R,, UR,,, BKIIOUYMB HX Ha MECTO

conpoTuBieHuss R, B cxeMe Ha puc.S.l.
8. 3mepbTe compoTHBIIEHHE MapaIeNbHO COSAMHEHHBIX PE3UCTOPOB
Ry, OJHHM M3 CIIOCOOOB.

9. Beruucnure conpoTuBiieHHE 110 GOpMyIIe

1 1 1
= +
R]YAP Rx1 sz
NJIn
_ Rx1 ) sz
TIAP
Rx1 + sz
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Y CPABHUTE PE3YJIbTAT C PE3yJbTaTOM, IOJYYEHHBIM IO TYHKTY 8.

10. Cnemnaiite 3aKr04eHUE IO padboTe.

KoHnTposbHbIe BOIPOCHI
1. Kakue ycnoBust HEOOXOAUMBI JIJIs1 CYILIECTBOBAHUS IIEKTPUUYECKOTO TOKa?
2. YTto Ha3bIBaETCs CHIJION TOKA, IUIOTHOCTBIO TOKA, CONPOTUBICHUEM IIPOBOJHUKA?
KakoBb! onpeaenstomiie ux ¢popmyinsi? KakoBbl e IMHUIIBI NX U3MEPEHUS?
3. Uto Ha3bIBaeTCs AIEKTPOJABHKYILEH CHIION MCTOYHMKA Toka? ChopMyaupyiTe
3akoH OMma J1J1s ydacTKa LEenH U JIJIs 3aMKHYTOH LEMu.
4. Hapucyiite cxemy noTeHuomMeTpa. J{Jist 4ero mpuMeHsIFOTCS TOTEHITHOMETPHI ?
5. Chopmynupyiite 3axon [[xoyns —Jlenua. Kak onpeznensercs MOIIHOCTb TOKa?
6. Kakas menpb Ha3bIBaeTCs pa3BeTBIEHHON? UTO Ha3pIBaeTCA y3710M IENH?
7. CdopmynupoBatrs mpaBuia Kupxroda (c mnpuHIMIIOM BbIOOpa 3HAKA

cJlaraCMbIX, BXOJIAIIIUX B HpaBI/IHO).

Jlureparypa
1. TpopumoBa T.M. Kypc o¢usuku: yue6. Ilocobme nns By3oB-M.: U3n-Bo
«Axanemus», 2008, §§ 109-112.
2. I'pabogckuit, P.1. Kypc dusuku: yueonuk / P.W. I'pabosckuii. — 2005. — 608 c.
3. Tpodumona, T.U. Kypc ¢pusuku: yuebd. mocodbue / T.U. Tpopumona. — 17-¢ u3x.,
crep. — M.: Akagemus, 2008. — 580 c. MO
4. JleenneB, H.M. Kypc ¢usuku [DnektpoHHblli pecypc]: yueOnuk / H.M.
JleBenneB. — 7-e u3a. — OnekTpoH. mad. - CII6.: Jlans, 2012. — 672 c. - Pexum

noctymna: Www.e.lanbook.com.

Maruerusm
Jlabopatopnas pabota Ne 6
ITPOBEPKA 3AKOHA DJIEKTPOMATHUTHOU MHAYKIINN ®APAJIES
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[TpuGops! U MPUHAIICIKHOCTH: TI0JIas TPYOKa C MIECThIO COeTUHEHHBIMU
IOCJICIOBATEIbHO KATYIIIKaAMH, ITATUB C JACPKATEISIMH, TOCTOSHHBIN MTOJIOCOBOM
maruut, gatauk 3B Netlog™ , TIK.

Teopernueckoe BBEICHUE
JIro60e M3MEHEHHE MArHUTHOI'O ITOTOKA, MPOXOMSIIEr0 Yepe3 3aMKHYTHIM
KOHTYp, CO034aéT B HEM DICKTPUYECKOE HampspkeHne. Takoe HU3MEHCHHE
IPOUCXOIUT, HAIPUMEpP, NMPH ABMKCHHHM MPAMOTO MOCTOSHHOIO MAarHWTa 4epes
HETIOABIDKHBIA KOHTYp. B 3TOM clyyae IOJIE€3HO pPacCMOTPETh HE TOJBKO

3aBHUCAIICC OT BPCMCHHU HABOJAUMOC HAIIPS’KCHUC

ul)--2, (6.1)

rac @ — MarHuTHBIN IIOTOK, HO €TI0 MHTCIrpal 110 BPEMCHH, TO €CTb MMIIYJIbC

HaIps’KCHU S
tjlu(t)olt = D(t,) - D(t,). (6.2)

OH COOTBETCTBYET PA3HOCTH MEXIY 3HAUYCHHSIMU MAarHUTHOTO IMOTOKAa B
Hayajge (MOMEHT BpPEMEHHU t,) U B KOHIIE (MOMEHT BpeMeHH t,) HaOIH0AaeMOro
npoiiecca.

B sTOoM ombiTe mpsMOii MOCTOSHHBIM MarHUT OTITYCKAaeTCs B CBOOOJHOE
MaJieHUe CKBO3b IIECTh OJIMHAKOBBIX WHAYKIMOHHBIX KATYIIEK, KOTOpPbIC
COEIMHEHbl  TocienoBarenbHo  (puc.6.1).  Peructpupyercss  3aBUCUMOCTb
HaBeJICHHOTO HANpsDKEHUST OT BpPEMEHU. AMIUIMTYJIa 3TOr0 HanpsHKEHUs
BO3pACTaeT OT KaTYyIIKM K KaTylIKe IO Mepe MPOXOXKJICHHS MarHuta dYepes
KOKIYH0 U3 HHX, IOCKOJbKY CKOpPOCTh JBUXEHUS MArHUTa IOCTOSIHHO

YBCIIMYHNBACTCA.




Pucynoxk 6.1
YcTaHoBKa 711 TIOCTAHOBKHM OIBITa COOMpAETCsl TaKMM 00pa3oM, YTO MpHU
BBEJICHUM MarHUTa B KaTYIIKy HAaBOAMMOE HaIpsDKEHHE OYAET OTPULIATebHBIM.
HaBoanmoe HampspkeHHE BHOBb CTAHOBUTCS PAaBHBIM HYJIO, KOTJIa MAarHuT
JOCTUTaeT IEHTpa KaTYIIKH, ¥ MOSTOMY MarHMTHBIM MOTOK B 3TOM TOYKE MMEET
MaKcUMallbHOE 3HaueHue. Ha ciemyromem aTamne JBIKEHUS] MarHUTa — Ha BBIXOJIE
U3 KaTYIIKH — HAaBOJIUTCS TOJIOKUTEIIbHOE HAIPSHKEHHUE.
[lo naHHBIM W3MEpEeHUs HANPSHKEHUS MOXKHO PACCUMTATh MArHUTHBIM MOTOK B

110001 MOMEHT BpemeHH t, B3siB uHTerpa (6.2):

#(t)=2(0)- [U)-dt

0

MakcumanbHOE 3HAYEHHE NOTOKA, JAOCTUraeMO€ IpU IAJECHWH MAarHuTa,
OJIMHAKOBO I BCEX KATyleK, C Y4YE€TOM OrpaHUYEHUs, OO0YCIOBIECHHOTO

TOYHOCTBIO HSMCpCHHﬁ.

ITOPAJOK BbIITOJIHEHUMA PABOTDI.

1. Cobpatb cxeMy coriacHo puc.6.1, ycTaHOBUB TPYOKY C IIECThIO KaTyIIKaMu
B IITATHUB C JepxareisiMi. K nmocnenneil HuKHeW KaTyIIKe MOJKI0YaeTCsl TaTYUK
HarnpspkeHus: 3B NetlogTM, kotopeii noaknoyarT K [IK. OnycTuTs noCTOSHHBIN
MOJIOCOBOM MAarHuT O3 HAYaJIbHOM CKOPOCTH B TIOJNYIO TPYOKY C IIECTHIO
MOCIIEIOBATEILHO  COCAMHEHHBIMU  KaTylmikaMu. JlaTdyuk  3apeructpupyer
3aBUCUMOCTh HABENEHHOIO HAINpshKeHus oT Bpemenn U = f(t) u BbIBemeT eé Ha
skpad [IK. Taxxe 1o 1aHHBIM U3MEPEHUS HANIPSHKEHUS MOYKHO BBIBECTH Ha DKpaH

[TK 3aBMCMMOCTH MATHUTHOTO MIOTOKA OT BpeMeHu @ = f (t).

2.YGemurech, 4To 0OIIEE YMCIO MUKOBLIX 3HadeHMi Ha rpaduke U = f(t) u
@ = f(t) COOTBETCTBYET YHCIY HHIYKIIMOHHBIX KATYIIEK.

3. Tlo rpaduxy 3aBucumoctd U = f(t) onpenennTe aMIUIATYIHBIE 3HAYECHUS

HAaBOAUMOIO HampspkeHuss U CpaBHUTE WX 3HAYCHUS MEXAY COOOMN.

imax o

O6T>}ICHI/IT6, IMOYCMY IMHMKOBBIC 3BHAYCHUA U3MCHATOTCA OT KATYIIKH K KaTYHIKEC
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4. Onpenenute miomamd Guryp S,, orpaHuYeHHBIX KpuBoi U = f(t) ¥ OChIO

abcuucc t. Yoenurech, 4TO IUIOUIAJAM MOJ BCEMH KPUBBIMHU IMOJIOKUTEIBHOTO H
OTPHUIATENFHOTO HaPsHKeHUS paBHbL. OOBACHUTE TTOUEMY.

5. ITo rpa¢puky @ = f(t) ompeneauTh MaKCUMAlbHbIE 3HAYEHUS MAarHUTHOIO

IIOTOKAa @max B Ka}KIIOﬁ KaTyHIKe. Y6€I[I/ITBC5I, YTO MAaKCHMAJIbHOC 3HA4YCHHC

IMIOTOKa OOJNMHAKOBO I BCCX KATYHICK C y‘{éTOM IMOTPCIIHOCTHU U PABHO INIOIIAIH

buryp S,. OObSICHUTD pe3yabTaT HAOIIOACHUIA.

6. Ilo rpapuky @ = f(t) ompemeauTh MOMEHTHI BPEMEHH t B KOTOpbIE

imax o
MAarHUTHEINA TTOTOK INPUHUMACT MAaKCHUMAJIbHBIC 3HAUYCHHA cpmaxi . Y6GI[I/ITI>CH, 4YTO B
MOMEHTBl BpPEMEHH t; . HABOJUMBIE HANPSIKEHUS paBHbl HYI0. OOBICHUTH

pe3yabTat HaOJI0ACHUSI.

KoHnTposbHbIe BOIPOCHI
1. B uém 3akimrovaercs siBJICHUE 3JEKTPOMAarHUTHON MHIAYKIUU?
2. 3anucarh 3aKOH AJIEKTPOMAarHUTHOW MHIAYKIMH. UTO MOKa3bIBa€T 3HAaK «-» B
bopmyne?
3. CdopmynupoBate mnpaBwio JleHna ans  omnpeaeneHUs — HampaBiICHUS
WHIYKIIMOHHOTO TOKa?
4. Kakosa npupoaa 3/1C 31eKTpoMarHuTHON MHAYKIIUH?
5. 'ne ucnonb3yercs ABJIEHUE 3JIEKTPOMATHUTHON UHAYKLIUN?
6. UTo Ha3bIBaIOT BUXPEBBIMU TOKaMH? BpeaHbl OHM UITH TTOTE3HBI?

Jlureparypa

1. TpobumoBa T.U. Kypc dwusuku: yue6. Ilocobue nns By3oB-M.: U3zn-Bo
«Axagemus», 2008, §§ 109-112.
2. I'paborckuit, P.1. Kypc ¢usuku: yaeonuk / P.W. I'paboBckwuii. — 2005. — 608 c.
3. Tpodumosna, T.U. Kypc duszuku: yued. nocodue / T.U. Tpodpumona. — 17-e uzn.,
crep. — M.: Akanemus, 2008. — 580 c. MO
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4. JlesennieB, H.M. Kypc ¢usuku [DnektpoHHblii pecypc]: yueOnuk / H.M.
JleBeHneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

nocryma: Www.e.lanbook.com.

JlabopatopHas pabota Ne 7
OIIPEAEJIEHUE CUJIbI JIOPEHIIA

[Tpubopsl 1 MPUHAIIEIKHOCTH: CTOMKA C MEPEKIATUHOMN, TOCTOSTHHBIM MarHur ¢
PETYJIMPYEMBIM 3a30POM MEXKAY IMOJOCAMH, MEIHBIM CTEPKEHb Ha MOABECAX,
MasiTHUK C KaHaBKaMU, TJIQJIKUH MasTHHUK, CTEKJISSHHBIM CTEPKEHb Ha MOJABECE,
AJIOMUHUEBBIN CTEP’KEHb HA MOJBECE, AETAIN KPEIJICHUS, ICTOYHHUK IMOCTOSIHHOTO
TOKa.

Teopernueckoe BBeICHUE

DJIEKTPOHBI, ABIKYIIUECS B MAarHUTHOM II0JI€, OTKJIOHSIOTCS B HamlpaBJICHUU
NEPHNEHIUKYJISIPHOM  CHJIOBBIM  JIMHUSM  MarHUTHOTO  MOJiA, a  Takke
MEPIEHIUKYJIAPHOM HaNpaBiICHUIO ABWKEHHS. OOHAKO OTKIOHSIOUIYIO CHILY,
JICVCTBYIOIIYI0O Ha OJWH D3JIEKTPOH — cuiy JIOpeHIa — HEJIeTKO HW3MEpPUTh Ha
MpPaKTUKE, T.K. OHA OYEHb MaJja, JaXk€ B CIydae AJEKTPOHA, KOTOPBIM IBUKETCS
O4YeHb OBICTPO B OYCHHb CHJILBHOM MAarHUTHOM Tosie. MiHas cuTyanusi UMeeT MecCTo,
KOrJla NPOBOJAHUK C TOKOM IOMENIAETCS B OJHOPOJHOE MarHutHoe mnose. B
MPOBOJTHUKE HWMeEETCS OOJBIIOEe KOJMYECTBO HOCHTENCH 3apsiga, KOTOpPbIe
JBIDKYTCSI C OJTHOM M TOM e CKOpoCThio npeida V. Ha mpoBoAHUK IEWCTBYET
CUJIa, KOTOpas SIBJISIETCS PE3YyJIbTATOM CJOKEHHUS COCTABJSAOIMX cui JlopeHua,
JEUCTBYIOIIUX HAa BCE OTAECIbHBIE HOCUTENH 3apsa.

B npsiMonuHeiHOM MPOBOJHUKE JUTMHOM L ¥ TII0IA/IbI0 TTONIEPEYHOTO CEUCHUS
A ob11ee KOJIMYECTBO IIEKTPOHOB:

N=n-4-L, (7.1)

rie N — KOJUYECTBO OJJICKTPOHOB B €AMHUIIE 00bEMa (KOHLEHTpAILMS
AIIEKTPOHOB).

Ecnu s5eKTpoHbl ABUXKYTCS CO CKOPOCTBIO Jipedipa V B HaANpaBICHUM JJIUHBI

MIPOBOJIHUKA, TO TOK | B MPOBOIHUKE BHIPAYKAETCS CIASAYIONIIUM 00pa3oM:
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| =n-e-4-v, (7.2)

TJ€ e — DJIEMEHTAPHBIN 3aps]l AJIEKTPOHA.

Ecnyu npoBOAHMK HAXOIWUTCS B MATHUTHOM MOJIE ¢ MArHUTHOW WHIYKIIUEH B,
COBOKYyIHasi cwia JlopeHna, JecTByromas Ha Bce <«Japerdyroniue» 3JIeKTPOHbI
BBIpAXKaeTCs CICIYIONIUM 00pa3oM:

F,=N-e-[v,B]. (7.3)

Ecnu och mpoBoAHWKA TNEPHEHIUKYISPHA HAIMPABICHUI0 MArHUTHOTO MOJIs,
BbIpaxkeHue (7.3) MOXKHO YIPOCTUTD CISTYIOMIUM 00pa3oM:

F,=1-B-L . (7.4)

Torma cuna F, mepleHIUKyIsSpHA OCH IPOBOAHMKA M HAIPABICHHIO CHUIIOBBIX
JUHUM MarHuTHOTO TIOJII W MOXET OBITh HaWIeHa U3 MPAMOYTOJILHOTO
TPEYTrOJIbHUKA C YYETOM yIJia OTKJIOHEHUS HUTEHU TOJIBECA

Fr = Frax 190 _
B pabote u3mepsiercs cuna Jlopenna F,, AecTByIOIIas Ha MEIHBIN CTEPIKEHb

C TOKOM, IMOJBEUIEHHBIN B TOPU30HTATHHOM MOJIOKEHUU HA TApe BEPTUKAIBHBIX
POBOJIOB (MOJ0O0HO KayessiM) U MMOMENIEHHBIA B MarHuTHoe tosie (puc.7.1). Ipu
BKJIFOYCHUM TOKA, «KA4delW» OTKIOHSIOTCA HAa Yroll ¢ OT BEPTUKAIBLHOTO

MOJIOKEHUST MO JAeucTBueM cuibl JIopeHna F,, BEIWYMHY KOTOPOM MOXKHO
paccuuTaTh U3 ypaBHEHHUS:
Fr=m-g-9¢ (7.5)
riae m=6,23 r - Mmacca MEJIHOTO CTEp KHS.

MaruuTtHoe Tosie B co3MaéTcsi MOCTOSIHHBIM MarHHTOM M MOJKET H3MEHSTHCS
nyTéM M3MCHEHHs paccTosiHus d MEXIy MOJIOCHBIMA HAKOHEYHUKAMU MarHUTA.
MoXHO Takke MOBOpPAaYMBATH MOJIOCHBIE HAKOHEYHUKHU Ha 90°, u3MEHss [UPUHY
b B HanpaBieHuWH TPOBOJHMKA W, ClienoBaresbHO, 3(dexkTuBHyO HMHY L
IIPOBOJHUKA, T.€. Ty €ro 4acTb, KOTOpas HAaxOIWTCA B MAarHUTHOM IIoje. JTa
s dexTrBHas AMHA L HECKOabKO OOJbIIe, YeM IMMpHHA D MEXIy MONTFOCHBIMH

HAKOHCYHHKAMH, TAK KdK MAaI'rHUTHOC I10JIC «BBICTYIIACT), 06p213y5i HCOITHOPOAHYTO
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o0nacTb 3a KpasMH TOJIOCHBIX HAKOHEYHUKOB. [IpoTsok€HHOCTH — 3TOM

HEOJJHOPOJHOM YacTH IOJII BO3pAcTaeT C YBEIMYCHHEM pacCTosiHUA O MexTy

HOJIFOCHBIMM HaKOHEYHUKAMH. XOPOLIMM HPHUOIMKEHUEM SBIIAETCS CIIEAYIOLIee
BBIPAKEHHUE:

L=b+d. (7.6)

Taxum o0pa3om, TOK, MPOTEKAIOUINI B cTepkHE |, HAanpsyKEHHOCTh MAarHUTHOTO

ot Bu 3QQEeKTHBHYIO UIMHY NPOBOJHMKA L B MarHUTHOM [OJi€ MOYKHO

HN3MCHATDL OT OIIbITA K OIIBITY U IMOJYYaTb PAa3JIMYHbIC 3HAYCHUS CHUIIbI J'IopeHua.

|| O —X—

—b—

=

—_—

mg

Pucynok 7.1.

3AZIAHME 1. Onpenenenve HanpaBi€HUs U BEIMYUHBI CHIIbI JIOpeHLa.
M3yyeHue 3aBUCUMOCTH CHJIbI JIOpEHIIa OT CHIIBI TOKA.

1. CoOpath cxemy (puc.7.2), nisi 3TOTO TOJBECHTh MEIHBIM CTEPKEHb Ha
BEPTUKAJIBHBIX MPOBOJIAX, a IMOJIOCA MarHWTa PacCHOJIOKHUTh TOPHU3OHTAIIBHO.
W3meputh IMHY MasTHUKA S (JUTMHA TIPOBOJIOB, HA KOTOPHIC IMOJABEIICH MEIHBIN
CTep>KEHb). BKIIOYNTH TOK M TPOHAOIIOAATh B KaKylH0 CTOPOHY OTKJIIOHUTCS OT
HOpMaJIM CTEpKeHb (puc. 7.1).
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2. W300pa3uTh cxemMaTHYeCKM B TETpaau HampaBlIeHHE BCEX CHII,
JICVCTBYIOIIMX HA MEIHBIA CTEPKEHBb 10 M MOCJE BKIIOYEHHS Toka. [lomymaiire,
KaK OT HallpaBJIEHMsI CUJIbl TOKA B CTEP>KHE 3aBUCHUT HaIlpaBiIeHUs cuiibl JIopeHna.

3. U3MepuTh ropu30HTAILHOE OTKIIOHEHHE CTEPKHS X (puc. 7.1).

4. Beraucauth MOyIb cuibl JIopetua 1o gopmyiie:
‘Ifﬂ‘ =mg-—— (7.7)

rae g = 9,81 m/c? - yckopeHnue cBoOomHOTO TajeHus, M = 6,23 r - macca
MEIHOTO CTEPIKHSI.
5. U3mensis cuity TOKa B CTepKHE, TOHAOI0aiTe, Kak BeAET ce0s MPOBOIHUK

C TOKOM B IIOCTOSIHHOM MarHUTHOM TIOJIE.

6. Onpenenuts i 5-6 3HaYEHUHN CWIIBI | TOKa BEJIMYHMHY CHIIBI JIopeHIa ‘Ifﬂ‘
(cm. myHKTHI 1, 4, 5).

7. ToctpouTh rpaduK 3aBUCUMOCTH ‘Ifﬂ‘ =f(1).

8. U3meputrb reoMeTpuyecKkue pa3Mephl  IMOJIOCHBIX  HAKOHEYHUKOB
MIOCTOSTHHOTO Maruura (mupuHy D) u paccrosaue mexay Humu d. Onpenenuthb
s dexTuBHyIO IMHY L, TpoBOAHKUKA IO GopMmyiie (7.6).

9. Ins mpou3BOJILHOW TOYKH | SKCHEPUMEHTAILHOTO Trpaduka OMpeaeanuThb

cuity Toka |, u cuiny Jlopenna ‘Ifm‘.

10. Beruucinuts BCIIMYNHY HMHAYKIOIHWHU MAaI'HUTHOT'O ITIO0JIA

(7.8)
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Pucynox 7.2. 1- BuHT ¢ HakaTaHHOUW rojioBKoi; 2- [lepexnaauna c
pe3p00OBEIMU OTBEpCTUAMH; 3- Kadarommiicst MpOBOTHUK; 4- TTOTFOCHBIH

HAKOHEYHUK, 5- BUHT C HAKaTAaHHOM IUIOCKOI TOJIOBKOIA.

3AZIAHUE 2. N3yueHnne 3aBUCUMOCTH Chiibl JIOpEeHIa M MHIYKIIUU
MarHUTHOTO MOJs OT 3(PPEKTUBHON JUIMHBI TPOBOJHUKA L, . M3ydueHue

3aBUCUMOCTU HMHAYKIIMM MAIHUTHOIO I1OJIA B oT Be1n4uHEbI 3430pa MCKIAY

[TOJFOCHBIMHA HAaKOHEYHUKaMu d.
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1. Cobparpe cxemy (puc.7.2), mjis 3TOTO TOABECUTh MEIHBIN CTEPKCHb Ha
BEPTUKAJIBHBIX MPOBOJAX, a IIOJIOCA MarHWTa PaCHOJIOKHUTh TOPH3OHTAIBHO.
[TonBecuTh MEMHBIA CTEPKEHb HAa BEPTHKAIBHBIX MPOBOJAX W H3MEPHUTH JTHHY
npoBojoB S (puc. 7.1).

2. V3Mmeputrh TEOMETPUYECKHE pa3Mepbl TMOJIOCHBIX  HAKOHECYHHKOB
NOCTOSIHHOTO MarHuTa (mupuHy b) u paccrosaue mexay Humu 0. Onpenenutsb
3¢ deKTUBHYIO JUTHHY TTPOBOIHUKA L., 110 hopmye (7.6).

3. Bxmrounts TOok. OmpenenuTh CUIy TOKa | W OTKIOHEHHWE X CTEPXKHS OT

HOpMaJIN. HOBTOpI/ITL OIIBIT IIPH 3-4 Pa3JIMYHbIX 3HAYCHUAX CHUJIbI TOKA.

4. OnpenenuTh BenuuuHy cuiibl Jlopenna ‘Ifﬂ‘ o ¢opmyue (7.7).
5. TToctpouts TpaduK 3aBHCHMOCTH ‘Ifﬂ‘ = f,(1) npu maHHOU >()(HeKTUBHON

JuaHe L,y .

6. Beikmounth TOK. Pa3BepHYTh IOTIOCHBIE HAKOHEYHUKH ITOCTOSHHOIO
marauta ga 90°.

7. [ToBTOpuTh U3MEpEHUS 1O 2, 3, 4 MyHKTaM.

8. Ilocrpouts JApyroii rpapuk 3aBHCHMOCTH ‘Ifﬂ‘ =f,(I) mpu gpyroi
s dexTUBHOM AJIMHE TPOBOIHUKA L., B TOM K€ KOOPAMHATHON MIOCKOCTH.
9. OnpenenuTh yriibl HAKJIOHA @, ¢, TPa(UKOB ‘Ifﬂ‘: f.(1) n ‘Ifﬂ‘: f,(1) k ocu

abcruce. Crnenarb BBIBOJ, KaK 3aBUCUT Yyrojl HakJIOHA OT 3((EKTUBHOM JITTUHBI.

10. OmpenenuTh BETUYHHY HHAYKIIMA MAarHUTHOTO TOJISI 110 popMyJIe:

g-_9% (7.9)

LS(D(D

7€ o — yroj HakJIoHa rpaduka ‘Ifﬂ‘ = (1) x ocu abeucc.

11. Cnenatp BBIBOJ, pH Kakoh 2(h(PEKTUBHON JJIMHE MPOBOJHUKA MAarHUTHAs
WHAYKIUS (MAarHUTHOE TI0JIe) B OOJIbIIe.
12. CHATh HAKOHEYHUKH W3 UYEPHEHHOrO >KeJjie3a C HEOJUMOBBIX IOJIOCOB

MOCTOSIHHOTO MarHurta. M3mepuTh BenuunMHy 3a30opa O MEXIy MOJIOCAMHU.
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Hanpsok€HHOCT MAarHUTHOTO TMOJiE B BIONb BOOOpakaeModl OCEBOM JIMHUU

MEXy HeOAMMOBBIMH ITOTIOCAMU MOXKET OBITh HaiifieHa o (Gopmyre:

2k +d d
B(d)=B,. - - | 7.10
(€)= Boc JD?+(2k+dY VD?+d? (7.10)

rae k =2-10mm = 20mm - 00mIast JJIMHA HEOIMMOBBIX MAarHUTOB JIUHOM 10Mm 1

nuamerpoM D = 20mm kaxaplil; B,,., ~1,23uxTa - OCTAaTOYHAS HAMAarHUYEHHOCTb.

Bbrarcnuth HanpspkEHHOCTh MATHUTHOTO TOJISL B 71l HECKOJIBKUX 3HaueHui d.
Cnenath BBIBOJ, KaK BEJIMYMHA MAarHUTHOrO Mojis (MHAYKUUsS B) 3aBUCUT OT
BEJIMYUHBI 3a30pa MEKY ITOTHOCAMHU.

3AZIAHME 3. N3yuenue sABIICHUI HABEICHUSI BUXPEBBIX TOKOB. 3yueHue
SABJICHUS JWa- U TapaMarHeTu3Ma.

1. Cobpatp cxemy (puc.7.3), mjig 3TOr0 MOJABECUTH TJIAJAKUI MasTHUK HU

MasTHUK C KaHaBKaMud B COCEJIHHE pPE3bOOBbIE OTBEPCTUS BEpPXHEH

IIEPEKJIAIUHBI, a IIOJI0CAa MAarHuTa pPacIOJIOKUTh BEPTUKAIBHO. Y CTAHOBUTH

MEKITOTIOCHBIN 3a30p MarHuTal0-30 MMm.

Pucynok 7.3
2. IlpuBectm 00a MasTHHKAa B KoJyieOaTelbHOE JBHXXKEHHE, OTKJIOHHMB HX
MIPEIBApUTEIILHO Ha OMWHAKOBBIA yroia. [IpoHabiromath B KaKOM MasTHHKE

KoJieOaHus 3aTyXarT ObicTpee. OOBSICHUTH Pe3ybTaT HAOIIOACHHUS.
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3. B cxeme Ha puc.7.3 BMeCTO MasTHUKAa B PEe3b0OBOE OTBEPCTHUE BEPXHEU
MEPEKJIaINHBl TOJIBECUTh AJIIOMUHHUEBBIA CTEP)KEHb, a IMOJI0cCa MarHuTa
PACIONIOKUTh TOPU3OHTAIBHO. Y CTAaHOBUTH MEXKIIOJIIOCHBIM 3a30p 60-65 mMm
(4yTh MMpe IIUHBI caMoro cTepxHsA). CepenrHa MEXIOJIIOCHOTO 3a30pa
MarHuTa JO/DKHAa HaXOJUThCS TMPUMEPHO IOJ TOUYKOM TMOJIBEca CTEpKHS Ha
nepeKIIaIuHeE.

4. PacnpaBuB MEPEKPYUYECHHYIO HUTh, MPUBEAUTE CTEPKEHb B COCTOSIHUE
nokos. [IpenocTaBuB cTep)keHb caMoOMy ceOe, oHabroAaiTe, Kak Oyaer ceds
BECTH MPOBOJAHUK HA TMOJIBECE B IMOCTOSHHOM MArHUTHOM TIOJIE U Kakoe
MOJIOKEHHE MO TMPOIIECTBUM HEKOTOPOTO BpEeMEHH OH 3aiMEr. OOBCHUTE
pe3yibTaT HabJI0ICHUS.

5. TlonBeckTe CTEKISIHHBIA CTEPKEHb BMECTO AIIFOMUHHMEBOTO (CM. MYyHKT 3).
[IpuBenst cTep>keHb B COCTOSIHME TOKOSI, NMPEJOCTaBhTE €ro camomy ceoe.
OOpaTuTe BHMMaHHE Ha HaIpaBJIEHHUE M CKOPOCTh BpallleHHS; KaK KOHEUHOE
MOJIOKEHHE OTJIMYAeTCsl OT mpeapiaymero ciydas. OOBsSCHUTh pe3yJbTaThl
HaOJII0/ICHHUS.

6. OcirabuB BUHT, KOTOPHIN yAEP)KUBAET MAarHUTHI, 1 MEIJICHHO TTOBOpAYMBas
MarHuT, MOKHO IPOJIEMOHCTPUPOBATH, YTO CTEP>KHU IMO-NPEKHEMY COOCHBI C
MarHuTaMu U 4TO, CIEJ0BATEIIbHO, ATO MOJO0KEHUE HE MOXKET OBITh OTHECEHO K
MOJIOKEHHUIO TIOKOS, BO3HHUKAIOIIEMY MEXaHMYeCKH (M3-3a MEepPeKPYUYEHHBIX

Huten) (puc.7.4).

Pucynok 7.4
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KoHTposbHbBIE BONIPOCHI
1. Kak 0GHapyuTh MarHUTHOE I0JI€ TOKa?
2. Bo3HUKaeT I MarHUTHOE TOJIe BOJIM3H MOKOSIIIUXCS SJIEKTPUUECKUX 3apsI0B?
BOnu3u nuxxymmxcs 3apsiioB?
3. Yro Ha3bIBAlOT BEKTOPOM MarHuTHOM wuuaykumu B? Kak ompenensercs
Hanpasienue Bekropa B ? Equnuiel usmepenus B B CU?
4. 3anucath u chopmynupoBaTh 3akoH bro-CaBapa-Jlamnaca ais sjaemMeHTa Toka,
OOBSCHUTD MMPUMEHEHHUE 3aK0Ha. UeMy paBHA MHIYKIUS MOJISI MPSIMOTO TOKa?

5.Yro HaswiBaeTcs cuioii Amrepa F,? Uemy ona paBHa? Kak HampaBlieH BEKTOD

E,?

6. Uto HaswiBaeTcs cuioii Jlopenna F,? Uemy ona paBua? Kak HampasieH BEKTOD

F,?

7.00bsicHUTD coBepiaeT Jau cuia JlopeHnua padory?

8.KakoBa TpaekTopus 3apssKEHHOM YaCTUIBI IBUKYILEUCS B MATHUTHOM 1OJIe?
9.Ilouemy MarHuTHOe TmON€ sBiseTcs BuxpeBbiM? Kakasg Teopema 3T0
MOATBEPKIACT?

10.Yt0 Takoe nua- u mapamarieTuku? B 4€M paznnune uX MarHUTHBIX CBOMCTB?

Jlureparypa
1. Tpopumosa T.M. Kypc o¢usuxu: yue6. Ilocobue nns By3oB-M.: U3n-Bo
«Axanemus», 2008, §§ 109-112.
2. I'pabosckwii, P.U. Kypc ¢usukn: yuednuk / P.U. I'padosckuit. — 2005. — 608 c.
3. Tpodumona, T.U. Kypc busuku: yued. mocodbue / T.U. Tpodumona. — 17-e uzn.,
crep. — M.: Akagemus, 2008. — 580 c. MO
4. Jlesenne, H.M. Kypc ¢usuku [Dnextponssiii pecypc]: yueonuk / H.M.
JleBeHneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

noctymna: Www.e.lanbook.com.
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JlabopaTtopHas paborta Ne 8
N3YUEHUE MATHUTHOTI O IT1OJIA COJIEHOUJIA
[IpuGopsl ¥ NPUHAIICIKHOCTU: COJECHOMJ, H3MEpPUTENbHAS KaTylIKa,
MHJUTHAMIIEPMETP, BOJBTMETP, UCTOUYHUK IEPEMEHHOTO TOKA, COCIUHUTEIbHBIC
MIPOBOJA.
TeopeTnueckoe BBEACHUE
Cui0BOM XapaKTepUCTUKON MArHUTHOTO TOJIS SIBJSIETCSI BEKTOP MAarHUTHOM
WMHAyKIUY B. BenmuuuHa BEKTOpa MAarHMTHOM HHAYKIMH dB, CO31aBaeMOro
sneMenToM Toka Idl B Bakyyme, ompezensercs corjacHo 3akoHy buo-Casapa-

Jlamutaca
dB =~ r , (8.1)
r

rae ©- paauyc-BEKTOp, MNPOBEAEHHBIM OT 3JEeMEHTa TOKa B TOYKY, TJe

OIpCACIIACTCA BEKTOP MarHuTHOM HUHAYKOWH; L,- MArHUTHAA IIOCTOSITHHAS.

Hanpasnenue Bektopos dB, dl , F mokaszano Ha puc.8.1.
MaruuTHoe 1mojie KOHEYHOIO IPOBOJHUKA C TOKOM IIPEACTaBIIAET COOOU
pe3ynbTaT CIOXEHUS MAarHWTHBIX IIOJIEH, CO3aBa€MbIX B JAHHOM TOYKE MOJIA

KQKJIbIM 3JIEMEHTOM TOKa MPOBOAHUKA (IPUHLIUI CYNEPIO3ULIAN)
5-3"d5 (8.2)
i=1

B oOuiem cinyyae 3a1aya HaxXOKICHUSI MArHUTHOTO MOJIsl MPOBOJHUKA C TOKOM
coriacHo (8.1) MoeT oKa3aTbCs AOBOJIBHO CIOXKHOU. JJi1 MPOBOJHUKOB MPOCTOM
reOMEeTpUYECKOM (POpPMBI 3a1a4a yIpOIIAETCs.

B nanHO#l pabote wuccieayercss MarHUTHOE mosie cosieHouaa. CojieHOMI0M
HA3bIBAIOT KATYIIKY LMJIMHIPUYECKOW (OpPMBI M3 MPOBOJOKU, BUTKH B KOTOPOU
HaMOTaHbl B OJHOM HaIIpaBJICHWU. MarHuTHOE IOJIE€ COJEHOMIA ITPEICTABIIAET
co00if pe3ynbTaT CIOXKEHHS TMOJIeH, CO3/1aBa€MbIX HECKOJBKHUMH KpPYTOBBIMU
TOKaMHM, PACIOJIOKEHHBIMU PSAJIOM M HMMEIOIIMMH 001yl och. B 1eHTpanbHOU
YaCTH JOCTAaTOYHO JUIMHHOTO COJICHOHWJA II0JI€ OKAa3bIBAC€TCs IPAKTUYECKH

OJIHOPOJHBIM, €70 MHIYKIIMIO MOKHO PACCUUTATh MO (hopMyIie
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B = u,nl, (8.3)
TJ€ N - 4YMCJI0 BUTKOB Ha CAVMHNIY JJIMHBI COJICHON A, | - Tok B COJICHOUAC,

U, =47-107" - MAarHUTHAS TIOCTOSTHHASI.

OAHOPOAHOCTH TOJISI HAPYILIAETCS IO KpasiM COJICHOU/IA.

Bripaxkenue (8.3) momy4eHo 151 MAarHATHOTO TOJIS, CO3JJaHHOTO IMMOCTOSTHHBIMU
Tokamu. OJTHaKO OHO OyAET CIpaBeIMBBIM U JJIS1 KBa3UCTAIIMOHAPHBIX TOKOB, T.€.
TaKUX TOKOB, I KOTOPBIX 3HAUEHUE TOKA B JIFOOOH MOMEHT BpEMEHHU OCTaETCs
OJIMHAKOBBIM BO BCEX CEUYECHMSIX IMPOBOJA. ODTOMY YCIOBHIO YJIOBIETBOPSIOT
MEPEMEHHBIE TOKH HE OYEHb OOJBIIMX 4acTOT. Takum oOpa3zoM, BbipaxeHue (8.3)
MOKET OBITh UCIIOJIb30BAHO U JJIsl IEPEMEHHOTO TOKa, T1ie BMecTo | yrmoTpelmstor

OJTHO M3 3HAYCHUH TOKa: | - MTHOBEHHOE, |, - aMIUIMTYyAHOE, |, - 3PPEKTUBHOE.

JInst vcciienoBaHus MarHUTHOTO TIOJIsL COJICHOMJIA MPEIaraeTcsi NCIoJib30BaTh
CJIEIYIOUTYI0 METOJIUKY.

Eciu B mepeMeHHOE MAarHUTHOE II0JI€ BHECTH HU3MEPUTENBHYIO IIJIOCKYIO
KaTYIIKy, TO COIJIaCHO 3aKOHY 3JICKTPOMAarHUTHOW WHIYKIHMH, B KaXKJIOM BUTKE

karymku Bo3Hukaet J/]C unaykuuu E,, KoTopas paBHa,

E = o (8.4)
rae @ - NOTOK MarHUTHOM MHIYKIWH.
[ToTOK MAarHUTHOM UHIYKIIUA

D=BScosa | (8.5)

rae S - IO s BUTKA (CEYEHUE) KATYIIKH; « - YIOJ MEXIy BEeKTOpOM B u
HOPMAJTBIO K TUIOCKOCTH KaTYIIIKH.

[Tomnas OJIC xarymku paBHa E=E;-N, tme N - 4YuCIO BHUTKOB B

U3MEPHUTENbHOMN KaTyIIKE.
Tak kak B JaHHOW pabOTe MAarHUTHOE MOJIE CO3JAETCSl MEPEMEHHBIM TOKOM,
MHIYKIHS KOTOPOTO U3MEHSETCA M0 3aKOHY
B =B, coswt, (8.6)

TO
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d d
E = E(BS cosa) = E(BOS COS ¢ oS W)

158)051
E, = -B,Swcosa -sinwt, (8.7)
rae B, - MaKkCUMaJIbHOE aMIUIMTYJHOE 3HAYEHUE MOIYJISI BEKTOpa MHAYKIINH,
W - yacToTa IEPEMEHHOI'O TOKA.
T.e. 3J1C uHAYKIUHA U3MEHSIETCS TOXKE MO CHHYCOUIAIIbBHOMY 3aKOHY
E, = E, sinwt, (8.8)
rae E, =B,Swcosa - aMINIUTyIHOC 3HAYCHUEC OJ1C uHayKIHH.
[Tonmnas 3/1C
E = NB,Swcos & - sinwt . (8.9)
Takum oOpazom
E = NB,Swcosa - ammunTyaHoe 3HaueHrne J/1C uHayKInu, BOZHUKAIOIIEH B U3-
MEPUTEIIbHOM KaTYIIIKE.
Ecmu w3mepurs E,, TO, 3Has 4acTOTy TOKa W=2x U T€OMETPUUYECKUE

napameTpsl Katymiku (N,S), MOKHO BBIUMCIIUTh MATHUTHYHO HHIYKIIAIO

_ E, (8.10)
27-f-S-N-cosa

Kak BumHo u3 BeipakeHus (8.9) Bennuuna JJ[C 3aBUCUT OT BEJIUYUHBI B, u

OpPHCHTAIIMK KATYIIKH B IPOCTPAHCTBE (COSx ).

Makcumym OyneT B TOM cCiydae, Korja IUIOmaaka, oOpa3zyemass BUTKOM
KaTYIIK{, OyJeT NEPICHAUKYIIIpHA JTHHUSIM UHITYKITHH.

N3mepurenbHbie MPUOOPHI Yallle U3MEPSIIOT HE aMIUTUTYIHbIE, a 2 (EKTUBHbIE
3HaUCHUS TOKa W HampspkeHus. Jlnsg mepeBoma 3P GEKTHUBHBIX 3HAYCHUHA B

AMILUIUTYAHBIC 3HAUCHUA U HaO60pOT MMOJIB3YIOTCA COOTHOIICHHUAMN

(8.11)

Takum 00pa3om, ¢ OJHOW CTOPOHBI, MbI UMEEM COJIEHOM], KOTOPBIA CO3MAET

MAariuTHOC IIOJIC, KOraa IIO0 HEMY IPOTCKACT HepeMeHHHﬁ TOK. OTO TIIOJIe
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onuckiBaeTcs BoelpaxkeHueM (8.3). C  gpyroil CTOpOHBI, C TOMOIIBIO

I/IBMepI/ITeHBHOﬁ KaTyIIKKU Mbl MOKCM BBIYUCIIMTH HHAYKIHIO 3TOI'O IIOJISI B 000

TOYKE 10151 coryiacHo (8.10).

Pucynok 8.1
£
O—9
= V
=
PucyHnok 8.2

ITOPsJIOK BBITIOJIHEHNM ST PABOTBI.

1. CobGepure IEKTPUUSCKYIO CXEMY COTJIaCHO PHC.8.2.

2. C moMOonIpl0 UCTOYHUKA TIEPEMEHHOTO0 TOKa yCTaHOBUTE 3HAYCHHUE TOKa B
COJICHOMJIC COTJIaCHO YKa3aHWIO TIpernojaBarenisa. V3MeppTe ero 3HaueHUE
MUJUTAAMIIEPMETPOM.

3. BbluncnauTe MarHUTHYIO HWHAYKIHIO TOJS CoJieHoWnaa, cormacHo (8.3),
IPeIBAPUTEILHO U3MEPUB N (YUCIIO BUTKOB HA €UHUITY JJIMHBI COJICHOM IA).

4. YcTaHOBHUTE H3MEPUTEIIBHYIO KaTYIIKy Ha JIep)KaTesie TaK, 9T00bl HopMaib K
e€ IMIIOCKOCTH ObljIa MapajuielibHa OCH COJICHOUAA TIPU BBEJICHHUH €€ B COJICHOU], a

CaMa KaTyllkKa HaxoJuJIaCb B HTCHTPC COJICHOU/IA. HpI/I OTOM IIOKa3aHHA

BOJIETMETpa OyAyT MakCHUMaJbHBIMH (COSar =1).
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5. N3mepbte 3Hauenue J/C naaykunu E, .

6. Beruncinre MarHuTHY10 MHIYKIHIO corsacHo (8.10).

7. ITepemMeniast KaTyIIKy OT IEHTPA K €ro Kparo, M3MEpPhTE HECKOJIbKO 3HAYCHUN
OJIC ¥ COOTBETCTBEHHO BBIYHCIIMTE HECKOJIBKO 3HAUCHUN MarHUTHOW WHIYKITWU.
[Io momydeHHBIM pe3yjibTaTaM TMOKaXHUTE Ha Tpaduke, Kak WU3MEHSETCS TOJe
COJICHOH 1A BJIOJIb €TO OCH.

8. BeimonHuTe MyHKTHI 2 U 3 MpU pa3InyHbIX 3HaueHusx Toka |. Ilocrpoiite
rpadux 3aBucumoctu B = f(1).

9. Caenathb 3aKkiIt0ueHUE 1O MyHKTam 3, 6, 7, 8.

I, mA B, Tn
50
100
150
200
250
300
n=
N =
= .M S= ,M2
f= , 1
x=0 x = 1/4L x=1/2L x=3M4L |x=L
I, Eo, |B, |1, Eo, |B, |I, |Eo |B, |l, |Eq|[B, [l |Eq|B,
mA B |Tn mA B [Tan fmA|B |[Tan{mA|B |[Ta|mA|B |Tn
300 300 300 300 300
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KoHTpoabHBIE BONIPOCHI
1. UYrto wHa3piBaeTcs MarHuTHeIM 1ionem? Ilepedynciuth €ro OCHOBHBIC
XapaKTEPUCTUKH.
2. Uro Ha3bIBa€TCS MATHUTHOM MHAyKuueid B ? Enunune! usmepenus B B CU?
3. Uto Takoe MMHUU MarHuTHOM MHAYKIMK? Kakol xapakTep UMEIOT 3TH JIMHUH?
4. Yto Ha3bIBAETCS IOTOKOM BEKTOpA MarHUTHOW MHAYKIIUN?
5. 3anucats u chopmynupoBath 3akoH buo-Casapa-Jlamiaca s jieMeHTa TOKa,
OOBSCHUTH MPUMEHEHHE 3aKoHa. YeMy paBHA MHIYKIIAS MAarHATHOTO TIOJISI BHYTPH
cojienona’?
6. UeM MarauTHOE I0JI€ OTINYACTCS OT JICKTPUUSCKOTO OIS ?

7. ChopMynrpoBaTh NPUHIUII CYTIEPIIO3ULIMH 11 MATHUTHBIX MOJIEH.

Jlureparypa
1. Tpopumosa T.M. Kypc o¢usuku: yue6. Ilocobue nmns By3oB-M.: U3n-Bo
«Axanemus», 2008, §§ 109-112.
2. I'pabosckmit, P.U. Kypc ¢usukn: yueonuk / P.U. I'padosckuit. — 2005. — 608 c.
3. Tpodumona, T.U. Kypc dbusuku: yued. nocodue / T.U. Tpodpumona. — 17-e uzn.,
crep. — M.: Akagemus, 2008. — 580 c. MO
4. JleenneB, H.M. Kypc ¢usuku [DnektpoHHblli pecypc]: yueOnuk / H.M.
JleBenneB. — 7-e u3a. — OnekTpoH. aad. - CII6.: Jlans, 2012. — 672 c. - Pexum

noctymna: Www.e.lanbook.com.
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OraasJiieHue

Yactb 3. DJIeKTPHYECTBO U MAarHETU3M

JJIEKTPOCTATHKA M NMOCTOAHHBINA JIEKTPUYECKHH TOK

1. MccnenoBaHue 3JIeKTPUUECKOTO T0JI CTAL[MOHAPHBIX TOKOB

2. 3ydeHue sIBICHUM, CBSI3aHHBIX C pa3psiioM KOHIEHCATOpa

3. I3mepenune EMKOCTH HEM3BECTHOI'O KOHJIEHCATOpa C OMOIIBIO
HEOHOBOM JJaMIIOYKHU

4. V3y4yeHne aIeKTpUYECKOTO MOJIs IIIOCKOr0 KOHAEHCATOpa

5. 3mepenre conmpoTUBIIEHUN € TOMOILBIO MOCTHKA Y UTCTOHA

MarbmeTusm
6. [IpoBepka 3akoHa JIEKTPOMArHUTHON HHAYyKIHK Dapajaes
7. Onpenenenue cwibl JlopeHia

8. M3ydeHrne MarHUTHOTO TOJIsI COJICHOUIA
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bonnapenko Onus Jimutpuena

®uzrka. Yacte 2. DNEKTPUUECTBO U MArHETU3M: METOJMYECKHE YKa3aHUs s
7a00paTOPHBIX  3aHATHA MO  AWCHHUIIIMHE  (MOAYJIIO) ¥ BBIMOJHCHUSA
CaMOCTOSITENTLHOW PAaOOTHl NIl OOYYArOIIMXCSl MO HAIMPaBJICHUSM TIOJITOTOBKHU:
21.03.02 «3emneyctpoiictBo U kKagacTpel», 20.03.02 «IIpupomoobycTpoiicTBo u
BOJIOTIOIB30BaHue» [InekTpornasid pecypc]: / FO.Jl. bonmapenko; ®I'BOY BO
[II'CXA. - DnektpoH. TekcT. naH. — Yccypuiick: [II'CXA, 2021. - 54 c. - Pexxum
nocryma: Www. de.primacad.ru.

OJIEKTPOHHOE U3J/[AHUE

OI'bOY BO IIpumopckas 'CXA

Anpec: 692510, r. Yccypuiick, np-T britoxepa, 44
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