NMPUMEP  BbINOJIHEHWUA  TUTMOBOIO
PACYETA MO TEME "2/TEKTPOCTATUKA"
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JManeKTpruyeckul 1wap (OTHOCUTENbHAsd [AU3JeKTpUYeckass NPOHULLAEMOCTb &1 = 4)
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pajguyca R =5 cM 3apsiKeH C 06'bEMHOM IJIOTHOCTBIO P =P, —-, TJle I' = PaCCTOSHHE OT
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LeHTpa wapa, a po = 3-10-¢ Kin/m3. lllap norpyxéH B cpeAy, OTHOCUTEJbHAs AU3JIEK-
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r+R

TpHU4iYeCKad NIPOHUIAEMOCTb KOTOpOﬁ HU3MEHAETCA 110 3aKOHY &, =

Haiimu 3asucumocmu 31eKTpudeckoro cMeueHus1 Dy(r), HanpsokéHHocTH Er(r) U mo-
TeHIMasa @(r) ajeKTpudeckoro noss, ecad @() =0. [IocTpoUTb COOTBETCTBYIOLIHE
rpaduKH.

Boruucaume:

®  TMOJIHBIY 3aps/ Apa;

e JHEpPruio NnoJist BHe 1IApa;

e TOTEeHIMaJl Ha MIOBEPXHOCTH 1l1apa;

e 00BEMHYIO IJIOTHOCTh CBSI3aHHbBIX 3aPsI0B BHE U BHYTPHU 1apa.

PeweHue

1. TloctpouM rpaduku 3ajjaHHbIX QYHKUUH (pUc. 1 u 2).
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2. Haipéwm 3aBucumocTtb Q(r), T. . HAUAEM 3apsj, Jiexallluid BHyTpU cdepbl pajuycar.

d
Tak kak p = ﬁ, TO Q= J.pdV , T/le UHTerpUpOBaHKeE BeJIeTCs 110 00'bEMY.
4

B 3aBHCMMOCTH OT THIA CHMMETPUHU 33Jjla4H 3JieMeHT dV/ MO>XHO INpeJ/iCTaBUTh B
BU/E:
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dV = 4nradr dV = 2mhrdr dV = 2Sropuadx
Cpepuveckas cummempusi Huaundpuueckas I[laockas cummempusi
cummempus
Q= jp4nr2dr Q= jonhrdr Q= Zj.dex
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Tak kak B JaHHOM CJly4ae CUMMeTpusa chepudecKas, 3apaj, Jie-
KAl BHYTpU chephl pajuyca r, MOXKHO HalTHU CJeAYHOIIUM
o6pa3oM:
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['paduk saTol GyHKLMU MOKA3aH HA PHC. 3.
B yacTHOCTH, OJIHBIN 3apsj Wapa

Q(R)=4mp,R°.
3. Haiipéwm 3aBucumocTtsb Di(r).
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FaYCCOBbI IMIOBEPXHOCTH IOKa3aHbI Ha PHC. 4.
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JleBasi yacTb paBeHCTBa NpeobpasyeTcs B CUJIYy CUMMETPUU K
BUJTY

$DdS =D, -4mr?.
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HpaBaH 49aCTb paBEHCTBA:
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Otcropa Dr-4mr? = 4mpoR?r u, cyiej0BaTeNbHO,
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JleBas yacThb paBeHCTBa:

¢ DdS =D, 4mr*.
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Otcropa Dr-4nr? = 4mpoR3 u
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4. Haiipém 3aBucuUMOCTb Er(1).
Tak kak B = EOSE, TO
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5. Haigém 3aBucumoctb @(r). I1o ycaoButo ¢(o0) = 0.
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B wactHoct, @, (R)= %ﬁ
SO

BeinosiHeHo ycioBue @1(R) = ¢2(R), T. e. moTeHLMa/ He MpeTepleBaeT CKauyka Ha rpa-
HUIEe Cpef,.

6. IlocTpouM rpaduku nosydeHHbIX yHKIUH (PUC. 5).
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7. llonHbIM 3apsa wapa
Q=Q(R)=4mp,R’ =4,7-107 K.

8. JHeprus noJis BHe mapa W = _[de , 3/1eCb W — 00'b€MHasl JIOTHOCTb YHEPTHUH,
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B cuny chepuueckoit cummetpuu dV = 4nradr.

w =

Torpa sHeprus noJist BHe mwapa 6yAeT paBHa
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9. HaiiiéM 06'b€MHYI0 IIJIOTHOCTD CBSI3aHHBIX 3aPS/I0B.
OauH U3 CIOCOOOB HAXOXJAEHHUs 00'bEMHOW IJIOTHOCTH 3aps/0B 3aKJH4YaeTCs B

cireaywieM. CorsiacHo TeopeMe [Maycca aJ1d BeKTOpa noJispU3aluu P MOTOK 3TOro
BEKTOpa uyepe3 MPOU3BOJIbHYI0 3aMKHYTYI0 NOBEPXHOCTb OIpezessieTcs CyMMOU
CBSI3aHHBIX (CTOPOHHUX) 3apsA/J0B, OXBaueHHbIX 3TOM MOBEPXHOCThIO. B duggpepen-
YuaabHoll hopme 3TO MOXKHO MPEACTABUTH TaK:

divP=-p__..
divP B pasHbIX cUCTeMax KOOpAHWHAT UMeeT BU/I:

Adekapmosa cucmema KOOanHam

- oP
divP = P +—L+ ok, .
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LHunuHdpuuyeckaa cucmema KoopoOuHam
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divP = lg(rPr )+ 1% o

ror r op oz



Copepuueckas cucmema KoopouHam

- OP,
divP=— Q(rzpr) gt Fo, 1 E(Pgsine) .
relor rsin@ op rsinf| 00

Tak kak B JJaHHOW 3ajjlaye MUMeeT MecCTO chepuyecKas CUMMETPHs, TO B HOC/IeJHEN
dbopMyJie ocTaeTcsl TOJIBKO OJJHO CaraeMoe U Torjaa

tne P=D—¢,F.
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Puc. 6
['padrk 3aBUCUMOCTH Pceas(r) NpeACcTaB/IeH Ha PUC. 6.
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