JIABOPATOPHAA PABOTA
2 6. DJIEKTPUYECKOE ITOJIE TOYEYHbIX 3APA10B
10.B.Tuxomupos

O3HakoOMbTECh C KOHCIEKTOM JieKiuid u yueOHukom (CaBenbeB, 1.2, §5-10). 3amy-
cTUTE nporpammy. BeiOepute «neKTpuuecTBO U MarHeTusM» u «BzaumopeiicTBue
IEKTPUUECKUX 3apsiioB». HaxkMuTe BBEpXy BHYTPEHHETO OKHA KHOMKY C M300pake-
HUEM cTpaHulbl. [IpounTaiiTe KpaTkue TeopeTuueckue cBeneHus. Heobxoammoe
3aMUIIUTE B CBOM KOHCIEKT.

[HEJIb PABOTbI

*  3HAKOMCTBO C MOJEIMPOBAHUEM DJIEKTPUUECKOIO MOJIsI OT TOUEUHBIX UCTOYHU-
KOB.

e  DKCNEpUMEHTAIBHOE MOATBEPKACHUE 3aKOHOMEPHOCTEN ISl AIEKTPUUECKOTO
MOJIS TOYEUHOTO 3aps/ia U dekTpuueckoro aumnois (D).

*  DKCIEpPUMEHTAIBHOE ONPEICICHUE BETUYUHBI JIEKTPUUECKON MTOCTOSTHHOM.

KPATKASA TEOPUA

OJIEKTPUYECKUM IIOJIEM (OII) Ha3piBaeTcsi TO, YTO CYIIECTBYET B 00JacTu

MIPOCTPAHCTBA, B KOTOPOM HAa AJIEKTPUUECKHU 3apsHDKEHHYIO YACTHUILY JEWCTBYET CHUIIA,

Ha3bIBaeMasi JIEKTPUUYECKOH (KyJIOHOBCKOM).

NCTOYHHUKOM DII aBisitoTCS 3JIEKTPUUECKU 3apsKEHHBIE YACTHUIIBI.

3APSJIOM (snekTpudecKuM) Ha3bIBAETCsl 0co0ast XapaKkTePUCTHKA 00bEKTa, OTpe/ie-

JISTOIAst €T0 crocoOHOCTh co3aaBaTh DIl u B3ammonerictBoBath ¢ DI, Yacto «3aps-

JIOM» HAa3bIBAIOT 3apSKEHHYIO YACTHUIlYy, & «TOUYCUHBIM 3apsiiOM» - MaTepUaJIbHYIO

TOYKY, UMEIOILYIO SJIEKTPUUECKUI 3apsIl.

Ocuosuble CBOMCTBA 31eKTpHUeCcKOro 3apsa;

1. 3apsn MHBAPUAHTEH — ero BenuumHa OoJMHAKOBA MPU U3MEPEHHUH B JIOOOMH
VHEPLUAIBHOU CUCTEME OTCYETA.

2. 3apan COXPAHAETCSH — cymmapHblid 3aps M30JUPOBAHHOW CHUCTEMBI TEJ HE
WU3MEHAETCS.

3. Bapan AJJIUTHUBEH — 3apsia cucteMsl TE paBEH CyMME 3aps/lOoB OTIAEIbHBIX
TeJ.

4. 3apsg JUCKPETEH — 3apsin mo0oro Tena nmo BeIMYUHE KpaTeH MUHUMAIbHOMY
3apsLy, KOTOPBI 0003Ha4aeTCs CUMBOJIOM € U pasen 1.6 107 Kun.

5. CymectBytot 3apsasl JIBY X pa3HbIx «cOpTOB». 3apsiibl OJHOTO «COpPTa» Ha3Ba-
HbI DOJIOXKUTEIbHBIMH, a IPYTOr0 «COPTa» - OTpUIIATEAbHBIMU. OTHOUMEHHBIE 3a-
PSAIBI OTTAJIKUBAIOTCS, & PA3HOUMEHHBIE - IPUTSITUBAIOTCSL.

Ecnu BOMM3M oHOM 3apsikeHHOW YacTHIlbl (3apsiaa ), pacroyio)KeHHOW B Hayaje

KOOpJIMHAT, OyJIeT HaXOJAUThCA BTOpas 3apsbkKeHHas yactuua (3apsan Q.), To Ha BTO-

poii 3apsy GyneT melcTBOBATH dyeKTpuueckas (KylOHOBCKas) Fojp, ompenensemast

0,0, .

€, |rme T - paaMyc-BEKTOp TOUKU HAONIIOAEHHS, €,

3akoHoM Kysona: | =

2
471'880}’

- €JMHUYHBIN pauyC-BEKTOp, HAPABICHHBINA B TOUKY HAOJIIOACHHUS, € - FIEKTpUUIE-
CKas MMOCTOSIHHAS, € - TUAJIEKTpUUECKasi IPOHULIAEMOCTh Cpeibl (B Bakyyme € = 1).



HAIIPSDKEHHOCTD SJIEKTPUYECKOI'O TIOJIA - xapakTepucThKa CHIOBOTO
neiictBus D11 Ha 3apsan. Hanpsokennocts J11, cozmaBaemoro 3apsiiom Q, €CTh BEK-
TOpHas BeanHHa, obo3Havaemas cuMBosioM E (Q;) u onpeensieMast COOTHOLIEHHEM
EQ))= Qf rae F - cuiia, aeiicTByromias Ha 3apsan Q.
2

JIMHUA DOI1 - nunus, B 10001 TOUKE KOTOPOM BEKTOp HamnpspkeHHocTH D11 Hampas-
JICH 110 KacaTeJIbHOU K HEU.

OIl nmoguunserca [TPUHIUITY CYIIEPITO3UIN: nanpsikeHHocTh D11 HECKOb-
KHX HCTOYHHMKOB SBIIACTCSA CyMMOH BEKTOPOB HAIPSKEHHOCTHU IIOJIA, CO3/aBacMOro

HE3aBHUCUMO KaXJIbIM HCTOUYHHKOM ECYM Z E

[TOTOKOM 3II Ha3biBaeTCst MHTETpa MO HeKOTopoﬁ MOBEPXHOCTH S OT CKAJISIPHOTO

IIPOU3BEACHUS HANPSKEHHOCTH D11 Ha IEMEHT MOBEPXHOCTH: P = .g EdS ' rre Bek-

TOp dS HampaBJeH M0 HOPMAJU K MOBEPXHOCTH.

3AKOH I'AYCCA JIA OI1: ITOTOK 3II yepe3 3aMKHYTYIO TOBEPXHOCTh Sy MpO-
nopuroHaneH cymmapHomy 3APSJIY, pacnonokeHHOMY BHYTpH 00beMa, OTrpaHH-
YEHHOr'0 MOBEPXHOCTHhIO MHTErPUPOBaHUs OTOKa V(So):

CDOE:fﬁEdS;:giZ Q.
s, 0

JIuHUM HaNpPSYKEHHOCTH AJIEKTPUYECKOTO IMOJISI TOUEYHOTO 3apsia MPeICTaBIs0T CO-
OO0l psiIMbI€ JIMHUU, UAYLIUE OT 3apsa (OJI0XKUTEIBHOI0) WIH K 3apsiay.

I[TOTEHIIMAJIOM nanno#t Toukn 1 OIII Ha3piBaeTcsl CKajsipHAs XapaKTEPUCTHUKA
OIl, yncneHHo paBHas padboOTe CUJI MOJIS MO NEPEMEIICHHUIO €AMHUYHOIO IMOJIOMKH-
TEJILHOTO 3apsijia U3 IaHHOW TOYKHU B JAPYTYH (GUKCUPOBAHHYIO TOUKY 7 , B KOTOPOIi

To

noTeHIMan npuHAT 3a 0 (Hanpumep, B 6eckonedHocTh): § () = | Edr .
T

VpaBHEHHUE, BEIpaXKalollee HAPSKEHHOCTh uepes NoTeHuan: E = —grad(¢)
O 6 0 o0 0O_ =

rjie oneparop rpaguenta grad = O Brv ay azE 0,

JUITOJIb ecTh ABa OAMHAKOBBIX MO BEIWYMHE, HO MTPOTUBOIOJIOKHBIX MO 3HAKY TO-

YeuHbIX 3apsiioB Q, pacnoioxkeHHbIX Ha paccTostHuu L (L — miedo aumoss).

JIUTIOJIBHBIN (DJIEKTPUYECKUI) MOMEHT ecth mpoussenenue |P. - QL.

BekTop HanpaBiieH OT OTPULIATEIBLHOTO K MOJIOKUTEILHOMY 3apsiy.

Hanpsoxennocts D11 qumons BEIYUCISAETCS C MCMOJIb30BAHUEM TMPUHIMIIA CYIEpIO-

sunmu g J11.

Q>0
O

, & JUISl CYMMapHOM CHJIbI TIOJTy4YUM

. L
F, = 2F,Sin(B) = F, —

ISP)



Ha nuaum, npoxomsmiend yepe3 UEeHTP AUIONA, NEPHECHAUKYIISIPHO 3JIEKTPUUECCKOMY
MOMEHTY, U Ha OOJIBIIIOM PACCTOSIHHUHM I OT €T0 IICHTPA:
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METOJIUKA u MOPAJOK UBMEPEHUI

3akpoiiTe OKHO TeopuH. PaccMoTpuTe BHHUMATENIbHO PUCYHOK M 3apUCyiTe HE00XO-
JIAMO€ B KOHCIIEKT:
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HaMeHEHME NONDHKEHMA ETOpOro sapala

TABJINIIA 1. PE3VJIbTATBI TABJIMIIA 2. 3HaueHus BEIUYUHBI 3apsi-

M3MEPEHUH (9 cTon610B) na q; /10°® Ku (He nepepucoBLIBaTh)
r(cm)= |20 30 100 bpuragms

172, M lus 4 6 8 10
E\, B/m 2ub 4 5 9 10
E,, B/™m 3u’7 -4 -5 -7 -9
E;, B/m 4nu8 -4 -6 -8 -10
E4, B/™m

IHoarorosbre TadAUNYy 1, Hcnoab3ya oOpa3seu. IloaroroBbre Tak:Kke Ta0MULBI 3 U
4, aHayioru4Hble Ta0J1.1, 32 HCKIIOYEHHEM BTOPOH CTPOYKH, COACPKAHHE KOTO-
poii cM. B CJIeAYIOLIEM pa3jaeJie.

IMosyunTe y npenoaasatesis I0MYCK J1JI BHINOJTHEHUS] M3MeEpPEeHUid.



N3MEPEHUA

IKCIIEPUMEHT 1. Hccneoosanue nonsa moueuHoz2o 3apaoa

3aKpoiTe OKHO TEOPHH, HAXKaB KHONKY B IPABOM BEPXHEM YTy BHYTPEHHEIO OKHa.
3anmyCTUTE HKCIEPUMEHT «B3auMOIEHCTBUE MIEKTPUUECKHUX 3aPSII0BY.

3alenuB MbIIbIO, IEpEMELIATe 3apsia q; U 3apuKCUpyiiTe ero BOJIU3U JIEBOM IpaHH-
1[bl SKCIEPUMEHTAILHOTO NOJIA. 3alleNUB MBILIbBIO, IEpEMENIaiiTe IBUKOK PETYISATO-
pa BEJIMYMHBI NIEPBOTO 3apsJa U YCTAHOBUTE BEIMYMHY 3apsiaa (; , YKa3aHHYIO B Ta-
Onuue 2 nns Bamie Opuraabl. 3apsa (; MNOMECTUTE MO/ NEPBBIM, a €ro BEIUYUHY
ycranoBute pasHoi 0. 3apsan g, ycranosute pasabiM 107 Kin.

[lepemeraiite, Ha)kaB JIEBYIO KHOIIKY MBIIIH, 3aps] (. BIPaBO, YCTaHABIUBAas pac-
CTOSIHMSI T1» JIO TIEPBOTO 3apsija, ykasaHHble B TaOnuie 1. Mi3mepeHHble B JaHHBIX
tToukax 3HadeHus E,=F, /q, 3aHecute B cOOTBETCTBYIOMIYIO CTPOKY Tabm. 1. [ToBTopu-
T€ U3MEPEHUs JJI TpeX IpYruX 3HAa4eHWH 3apsia q; u3 Tabi.2, 3amuchiBas B Tao. 1
3HaueHus E,, E; u E,.

IKCIIEPUMEHT 2. Hccneoosanue nons Ounons

3anenuB MbIIIbIO, IEpEMENIaiTe IBUXKOK PErYJIATOPA BEJIMUUHBI BTOPOTO 3apsjia JIu-
noyist (q; ) ¥ 3aduKCcUpyHTE 3HAUCHME 3apsija, YKa3aHHOe B TaOnuie 2 1Jis Balleu
Opurajipl, I3MEHUB 3HAK Ha MPOTUBOIOJIOKHBIN. [lepeMecTuTe 3apsia (s Tak, YTOOBI
ANEKTPUUYECKUI MOMEHT JUTIOJS ObLT BEPTUKAIBHBIM, a miieuo aumnofs (L=r;) Obu10
pasHo 10 cm.

[lepememniaiiTe MBIIIBIO 3apsi (p 10 JIMHUU, MEPIECHIUKYIISIPHOU OCH JUMOJS (TOpH-
30HTAJIBHO), YJEPKUBasl JIEBYIO KHOMNKY MbIIIHA. Ha paccTOSIHUSAX r OT OCU JUIOJI,
yKa3aHHBIX B Tabnwuie 1, usmepsbte u 3anecute 3Hauenus E,=(Fi, /q,) (L/r2) B Tabn.3,
aHanoruunyro tabn.l (Kpome BTOPOi CTPOKH, B KOTOPOIi 31€ch Hamo 3amucath (1/r°)
(m?)). TIoBrOpHMTE M3MEPEHMS U TPEX APYTUMX 3HAYEHMU 3apsamoB (; (M (s) M3
Ta0i1.2, 3anuckeiBas B Ta0I1.3 3HaueHus E,, E; u E,.

OBPABOTKA PE3VJBbBTATOB U O®POPMJIEHUE OTYETA

1. Berurcnure u 3anuiute B Tadauilbl 1 1 3 3HaYEHUS JIJIs1 BTOPOM CTPOKH.

2. TlocTpoiite Ha OJJHOM JIHCTE TpadUKU 3aBUCUMOCTU HanpsikeHHOCTH D1
(E) Toueunoro 3apsjaa ot Kkajapara oopaTHoro paccrosaus (1/r%).

3. [locTpoiiTe Ha BTOPOM JHUCTE I'pa@UKA 3aBUCUMOCTHU HAMPsHKEHHOCTU
OII (E) na ocu nunoins oT Kyba obpatHoro paccrosuus (1/1°).

4. Tlo TaHreHCy yriia HaKjoHa rpadMKOB Ha KaXKJIOM U3 JIBYX JIUCTOB OIpeE-
JICJIUTE TTOCTOSIHHYIO, HCTIONB3Ys (DOPMYIIbI

1
A(—
L (rz)
° 4n A(E)
JUTSI TIEPBOTO YEPTEXKA U
1
A(—
b (r3)
41 A(E)
JUISL BTOPOTO (/111 OOJIBIITMX PACCTOSTHUM T).

0



5. Beruucnure cpeaHee 3HaYCHHUE ANEKTPUIECKOU OCTOSTHHOM.
6. 3anuImuTe OTBETHI M MPOAHATM3UPYUTE OTBET U rpaduK.

Bonpoch! u 3a1aHus 1)1 CAMOKOHTPOJIS

Yro Takoe sekrpuueckoe nose (II1)?

Hazoute ncrounnku OI1.

[lepeuncnuTe U pa3bsICHUTE OCHOBHBIE CBOMCTBA 3aps/a.

Kakas cuna neiictByer Mexay 3apsiaamu?

Haiite onpenenenue nMHUM HanpskeHHOCTH D11, 3aueM ux pucyror?
3anummute 3aKoH KynoHa.

3anumure GopmyITy Al HAPSHKEHHOCTH TOJIsI TOYEHYHOTO 3apsijia.
Chopmynupyiite npuniun cyneprnozurmu s Jl1.

9. Jlaiite onpenenenue moroka JI1.

10.Copmynupyiite u 3anummute 3axoH ["aycca ans Ol

11.Yt0 Takoe 3JIeKTPUUECKHI TUTIONb?

12.3anummuTe 1 pa3bacHUTE POPMYITy AUMOIBHOTO (3JEKTPUUECKOT0) MOMEHTA.
13.Chopmynupyiite u 3anumute popmyny s 11 Ha ocu numons.
14.Y10 Tako€ MAarHUTHBIA MOMEHT BUTKA C TOKOM?

15.Kakyto popmy umeeT TuHuUs MOoJIsl, IPOXOASIIAsl YUepe3 LEHTP AUIIONS?
16.Yt1o Takoe noreniman I u 1715 yero oH ucnob3yercs?

17.910 Takoe rpagueHT?
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