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Halitn HanpspKeHHOCTD AJIEKTPUYECKOrO IO0JI B LIEHTPE IMOIYKOJIbLA C
pamuycamu R; m R,, ecim NOBEpXHOCTHAas IUIOTHOCTb 3apsaa
IIOJIYKOJIbLIA 3aBUCUT TOJIBKO OT YIVIA IO 3aKOHY: O = Oy ‘COS (.
Tonkue crTepkHM 00pa3yloT KBaapar co cTopoHoW a. CrepkHuU
3apsKeHbl ¢ JIMHEHHOW MIoTHOCThIO A. HaliTu moTeHuman 3jeKTpUYEecKOoro IMojsi B LIEHTpPE
KBaJpara.

3aMKHYTasi TIOBEPXHOCTb COCTOMT U3 LIMJIMHApPA U JBYX JIHUCKOB TOTO K€
paguyca R. OHa 3apshkeHa PaBHOMEPHO C ITOBEPXHOCTHOM IUIOTHOCTBIO O.
BeicoTa nunuuapa paBHa ero paguycy. Haiitn HanpskeHHOCTh B Touke M -
LIEHTPE BEPXHETO JMCKA.

Cuctema U3 6 TOHKUX 3apsSKEHHBIX HUTEH € ITIOTHOCTBIO 3apsiia A mpejacTaBiser co0oif KkBaapaT
¢ nuaroHansMu. CtopoHa kBajapaTa a. HailTu Hanps>KeHHOCTb 3JIEKTPUYECKOIO MOJIS B TOUKE,
OTCTOsLIEH Ha pacCTOSIHUE h OT LIEHTpa KBapaTa U paBHOYJaJICHHOH OT €ro
BEPIIUH.

ToHkue HEnpoBOAAILIUE CTEPKHU 00pa3yloT MPAaBUIbHBINA IIECTUYTOJIBHUK
co cTopoHO# a. CTep)KHU 3apsKeHbI ¢ JIMHEHHOH MI0THOCThIO A=A0COS.
HaiiTn nmoTeHunan 3JeKTPUYECKOro MOJS B LIEHTPE IIECTUYTOJIbHUKA (B
Touke O ).

HaliTn HamnpsyKeHHOCTBh 3JEKTPUUYECKOro mosst B Touke O, cO3qaHHOIO
3apsHKEHHOW PaBHOMEPHO HHUTHIO C JIMHEHMHOW TIUIOTHOCTBIO 3apsiaa A.
Pannyc 3akpyrin€HHbIX y4acTKOB R.

Haitaure Mmoxyiib pa3HOCTH 3JIEKTPUUYECKUX ITOTEHIIMATIOB MEXIY TOYKAMU
R ={256} u P,={5206}, KOTOpble HaxXOOiATCS B DIEKTPOCTATUYECKOM

none E(F)=iay+jax,rae i u | - opTl ocelt Ox m Oy COOTBETCTBEHHO, &

Ke

KOHCTaHTa «a =20 -
Jq-C

KOOp,I[I/IHaTH JAaHbl B METpPaAXx.

ToHKUI CTEpKEeHb, 3aPSUKCHHBIH PABHOMEPHO C JIMHEHWHOW IIJIOTHOCTBIO A, COTHYT B
nonrykouibiio. Kakyro paboTy coBepIat CHIIBI SJIEKTPUUECKOTO OIS TIPH NMEPEHOCE TOYEUHOTO
3apsifa q U3 IeHTpa KoJblla B 0ECKOHEYHOCTh?

B mnpocrpaHcTBE HMEIOTCS TpU KOHIEHTPHUUYECKUE c(epbl, paguychl KOTOpeIX a,b u ¢
COOTBETCTBEHHO. 3apsiji cpeaHer cepsl paBeH q. BHyTpeHH:s 1 BHEMIHS cepbl COCTMHEHBI
MPOBOJHUKOM W HUX CyYMMapHbIM 3apsn paBeH —q. HaillTu moreHmman, co3gaBaeMbIi 3TOH
CUCTEMOH B IIPOCTPAHCTBE, KaK (DYHKIIMIO PACCTOSHUS I OT ee IIeHTpa.

JIBe OeckoHEUHbIE MapaljiesibHbIe MJIOCKOCTH HAXOAATCSA Ha paccTosHuU d ApyT oT Apyra. Ha
IJIOCKOCTAX PABHOMCPHO PACHpPCACIICHBI 3apsa/ibl C MOBCPXHOCTHBIMU INIOTHOCTSIMU Oq1 U O3.

Haiitn paSHOCTB IIOTCHIINAJIOB MC)KL[y IIJIOCKOCTAMMU.
Po
1+ax?’

OObemMHas TUIOTHOCTH 3apsijia 3aBUCUT TOJNBKO OT X. p = Haiitn nHanpsxeHHOCTB

anekTpuueckoro moust E = E(x).
[IpocTpaHcTBEHHBIH 3apsi CO3AACT DIEKTPOCTATUIECKOE TT0JIe CO CHEePUIECKU-CUMMETPUYHBIM

R .
HOTEHIMAIOM ¢(r) =g, In (l+—j, rne ¢, U R - u3BecTHhle KOHCTaHTHL. Hailtu BennuuHy 3apsaa,
r

HaXoJALIerocs BHYTpH cepbl paanyca R ¢ IEHTPOM B Hadajie KOOPHMHAT.

Tonkuit nuck panuyca R, 3apspkeHHBIH PaBHOMEPHO 3apsiioM (], JIEKHUT HapajliesbHO
NpoBOJIAIIEeH Oe3rpaHMYHON TUIOCKOCTH M HaXOAWUTCS Ha pacctosHuM H ot Hee. Omnpenenuth
MIOBEPXHOCTHYIO IUIOTHOCTh MHIYLIMPOBAHHOI'O 3apsia B TOYKE IJIOCKOCTH, PACIOJIOKEHHOU
101 IEHTPOM JIMCKa.
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bonpmas meramnyeckas IUIACTUHA PACIIONOKEHA B BEPTUKAIBHOM IIJIOCKOCTH U COEAUHEHA C
3emiieli. Ha paccTossHuM a OT IIaCTUHBI HAXOAWTCS HETOJABHM)KHAsS TOYKA, K KOTOPOU Ha HUTHU
JUTMHOM | TojBemIeH MalleHbKHH mapuk maccoil m. Ilpu cooOmieHnu MIapuKky 3apsiia OH
MIPUTSAHYJICS K IJIACTUHE, B PE3YJIbTAaTE YET0 HUTh OTKJIOHWIACHh OT BEPTUKAIH Ha yrou ¢. Haitu
3aps lapuKa.

JIByM MeTaIUTMUECKHUM IllapaMm paauycamu R =2R, U R, =R, cooluunm 3apsaa ¢, =q, ¥ g, =3q,
COOTBETCTBEHHO U 3aTE€M COEIMHHIN MPOBOJHUKOM, EMKOCTHIO KOTOPOTO MOKHO TMpeHeOpeyb.
Haiiti moBepXHOCTHYIO INIOTHOCTH 3apsiI0B HA IIapax.

ToueuHslll 3apsl @ pacHoJIOKEH B HadaJle KOOPAWMHAT M IIOMEIIECH B
0e3rpaHuYHYI0 JAUAIEKTPHUYECKYIO Cpelly, TPOHUIIAEMOCTh KOTOPO MEHsSeTCs
10 3aKOHY &(r)=1+yr,TH€ I - pACCTOSHUE OT HaYaJla KOOPJMHAT, 8 KOHCTAHTA

y>0. HaiiTu Momynp MOJTHOTO CBSI3AHHOTO 3apsiia B cdepe paamyca R c

LIEHTPOM B Hayaje KOOpAHHAT.
[TpoBoasimuii map paguyca R, UMEIOITUHN 3apsia (, OKPYKEH HEOJHOPOIAHOW OECKOHEUHOM

JTUBJIEKTPUYECKON Cpellor, MPOHMUIIAEMOCTh KOTOPOM H3MEHSIETCA MO 3aKOHY

2
e(r)= (%) , TI€ ' - pacCcTOsSTHUE OT LIeHTpa mapa. Haiitu paauyc chepuueckoro

CJI0s, TIPUJISKAIETO K IIapy, BHYTPU KOTOPOTO COJEPKHUTCS TOJIOBUHA BCETO
CBS3aHHOTO 00BEMHOTO 3apsijia.

B miockuii kKoHAEHCATOP C 3a30poM Mexay oOkaaakamu O, 3apsHKCHHBIH 10
pasHocTH moTeHnHamoB U W OTKIIOYEHHBIM OT HCTOYHWKA, BBEIU CTEKISHHYIO IIACTUHY
ToimuHoW 0/2 W TMPOHMIIAEMOCTHIO, paBHOW €. HalTH IUIOTHOCTH CBS3aHHBIX 3apsI0B Ha
MMOBEPXHOCTHU CTEKJIA.

[TepBoHavyaibHO TPOCTPAHCTBO MEKIY OOKIaJKaMHU ILIOCKOTO KOHJEHCATOpa
3aroJHEHO BO3YXOM M HANPSKEHHOCTH TOJIA B 3a30pe paBHa E|,. 3aTeM B 4acTh
3a30pa BBOJUTCS TUIACTHHA M3 OJHOPOJHOTO H30TPOITHOTO THUAJIEKTPUKA C

MpoHHIaeMoCThio €. [lmacTuHa mapasuienbHa oOKIankaM W 3aHUMaeT '"M'-1o
qacTh 3a30pa. OnpenenuTs MOBEPXHOCTHYIO TUIOTHOCTh CBS3aHHOTO 3apsijia Ha
OOKIaZKaxX AUAIEKTPUKA, €CIU MPH €ro BBEJICHHH OCTABAJIOCHh MOCTOSHHBIM HANpPSHKEHUE HA
KOHJIEHCATOpe.
B mutockoM KoHIEHcaTope MPOCTPAHCTBO MEXKIy IMPOBOMSAIIMMHU IUTACTHHAMH 3aTlOTHICTCS
KHJIKAM TUDJICKTPUKOM JIBYMSI CIOCO0AMHU: @) TTOCIIe OTCOSTUHEHHUS OT ICTOUHUKA HATIPSKCHNS,
u 0) 10 OTCOCOMHEHHS OT WCTOYHWKA HampspkeHus. OMNpenennTh AUIICKTPHIECKYIO
MPOHHUIIAEMOCTh  TUDJIEKTPUKA, €CIH HANpsHKEHHOCTh  AJIEKTPUYECKOTO0 TOJS  BHYTPH
KOHJIEHCAaTopa paBHA B epBoM cirydae Ei1, a Bo Bropom Eo.
[IpocTpaHcTBO MeXITy OOKIaIKaMH JUIMHHOTO IMJIMHIPHYECKOTO KOHJEHCATOpa 3aIllOHEHO
IM3JICKTPUKOM, TPOHUIIAEMOCTh KOTOPOTO 3aBUCHT OT PACCTOSHUS 0 OCH CHCTEMBI KaK & =
ar3, a - nocrosuuas. HaifTi eMKOCTh KOHJIEHCATOpa Ha €AUHUILY JUIMHBL Paguyc BHYTpeHHEro
WINHPA — A, BHEITHETO — b.
BayTpn cdepudeckoro KoHIEHcaTopa € paadycaMd OOKIAJOK a W b JAWdJIeKTpuyecKas
£, r<c

T
e

MPOHUIACMOCTb HM30TPOIMHOTO AUIJICKTPHUKA HU3MCHACTCA IIO 3dKOHY & = roc r -

£,,r>c
paccTosiHue OT LIeHTpa, U a < ¢ < b. HailTu eMKOCTh KOHJIEHCATOpa U MJIOTHOCTH CBS3aHHOI'O
3aps/ia Ha TPaHULIEC TUIJICKTPUKOB.

YeTplpe OIMHAKOBBIX MO MOIYJIO 3apsia ( HaXOAATCS B BEpIIMHAX TeTpadapa ¢ pedpom a.
Haiitn sHEpruo B3auMOACHCTBUSA 3apsAI0B 3TOM CUCTEMBI, €CJIM J1BA 3apsAJia MOJOKUTEIIBHBI, a
emeé 1Ba — OTPULIATENBHBL.
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VYenuHeHHbIM MeTaJuIMYecKHil map paamyca R Hecer Ha cebe 3apsany Q. Hlap oxpyxen
IPUMBIKAIOIUM K HEMYy C(HEepUYECKHM JAUNIEKTPUUYECKUM CIOEM C IPOHHMLAEMOCTBIO &,
TOJIIIMHA KOTOPOTO TAaKOBa, YTO JHEPrusl DJIEKTPUUECKOrO TMOJdsl BHYTPH AMDJIEKTPHUKA
coctaBiisieT 2/3 oT 3Hepruu BHE ero. OnpeaenuTh BHEITHUN PaIyC 3TOTO CIIOSI.
MeTtannudeckuii map ¢ 3apsaoM (| OKPYXKEH CIIOEM OJHOPOJHOTO M30TPOITHOTO IHUIJIEKTPHKA C
MPOHUIIAEMOCTRIO & . Paguyc mapa v BHyTPEHHHUI painyC CJI0sl paBEH &, BHEIIHUN paJNyC CIIOs
— b. HaiiTu 35eKTpOCTaTHUECKYIO0 SHEPTHIO, 3aKIIOUCHHYIO B TUIJICKTpHYecKoM cioe. Kakyro
JIOJII0 COCTABJISIET 3TA PHEPTHSI OT MOJTHON IHEPTHU IEKTPUUECKOTO MO ?

DneKTpuyecKuil 3aps]i paBHOMEPHO paCIIpeieieH 10 TOBEPXHOCTH IPOBOASILIETO 1Iapa paguyca

o (04 v
R,. JudnexTpuueckas MpOHHUIIAEMOCTh OKpY»Karouieil cpenbl ¢=—. Halitu paauyc cdepsl,
r

BHYTPH KOTOPO# 3aKJIFOUEHO JBE TPETHUX SHEPTUH IJCKTPUUECKOTO MMOJIsA, CO3AHHOTO 3apsa0M
rapa.



