9 OJekTpocraTnka

9 DJekTpocTaTnkKa

9.1 BszsaummozeiicTBue 3j1eKTpudecKnx 3apaaoB. 3akoH KyJsioHa.

9.1.1 C kakoil cujoit B3anMOJIeiCTBYIOT JiBa ToUeuHbIX 3apsaa 10 uKm u 15 aKir, naxoasiuecsa Ha
pacCTOsTHUE b CM JAPYT OT Jpyra B Bakyyme?

9.1.2 Haiitu cuty B3anMOJIEHCTBUS JIBYX TOYEUHBIX dJIeKTpudecknux 3apsaaoB 1 aKur u 4 uaKin B Ba-
KYyMe U KEPOCUHE, eCJIN PACCTOSTHUE MEYKTY HUMU 2 CM.

9.1.3 Ompenenure pacCTOAHIE MEXKTY JTBYMs OJIMHAKOBBIMI 9JIEKTPUIECKIMI 3aPsITaMU, HAXO IS~
MUCS B MacJie ¢ JIUJIEKTPUIECKON TTPOHUIIAEMOCTBIO 3, €CJIA CIJIa B3aMMOJIENCTBUS MEXKTy HUMU
TakKas »Ke, KaK B BaKyyMe Ha paccrogauu 30 cum.

9.1.4 JIBa o MHAKOBBIX 3apsKEHHBIX IIapuUKa, OJIUH C 3apsjaoMm ¢;—-15 MK, apyroit ¢ 3apsiom
g2 =25 MKKUI1, IpUBO/IAT B COIPUKOCHOBEHHE M BHOBb PA3HOCAT Ha paccrogaue 5 cM. Oupeemre
3aps]1 KaXKJI0ro IMapuKa MOc/ie COMMPUKOCHOBEHUS U CUJIy WX B3aWMOJIEHCTBUSI.

9.1.5 [Ilapuk maccoii 2 1 nojBereH Ha 1eaKoBoit HuTH u umeet 3aps 0,1 MK, Causy ot Hero Ha
paccrosganu 10 ¢cM IToMeIaoT BTopoil mapuk. Kakum go/rKeH ObITh ero 3apsiji, YTOObI HATsKeHe
HUTH: a) YBEJUYUIOCH B 3 pa3a; 6) yMeHbIUIOCh B 3 pa3a’

9.1.6 IMapuk maccoit 150 Mr, ToABENIeHHBIN Ha TOHKONW HempoBOAdIIeil nuTr, uMeeT 3apsan 10 ukor.
Ha paccrositnnm 32 ¢cM CHU3Y 1101 HUIM pacliojiaraloT BTOPOii 3apsKEHHbIH Mapuk. KaxuM go/mkeH
OBITH 3apsiJ] HTOTO MAPUKA, YTOOBI CUJIa HATSXKCHUS HUTH: &) YMEHBIIUIACH BJIBOE; 0) yBeJINIn-
Jlach BJIBOE?

9.1.7 B BepimHax npaBUIbHOIO MIECTUYTOJILHUKA CO CTOPOHOI @ TOMEIIEHBI APYT 33 JIPYTOM 3aPsi/Ibl
q,9,9 — q,—q, —q. Haittu cury, geficTBYIONLYIO Ha 3apsiji ¢, KOTOPbIH IIOMEeIeH B IIeHTPe IIeCTHU-
yroabanka? Yemy OyaeT paBHa Cuia, €CJI BCe 3apsijibl B BEPITHHAX OY/IyT OJHONMEHHBIMM !

9.1.8 /Ipa mapuka maccoii 1mo 0,2 T 1mojiBeIeHbl Ha MIEJTKOBBIX HUTIX JInHOM 50 ¢M U3 OJTHOM TOYKH.
[Tocsie coobienust UM OJIMHAKOBOIO 3apsd/ia HUTH pa3onuimch Ha yroj 30°. Haiitu 3apsijibl mapos.

9.1.9 /IBa MmesenbKux mapuka maccoit 0,01 r mojiBerenb! psjoM Ha MIEJIKOBBIX HUTAX JJTHHON 50 cM.
[MTapuku pazomnuiuch Ha 7 cM. HaiiTu 3apgapl mapos.

9.1.10 /IBa 1o/I0KUTE/IBHBIX TOYEUHBIX 3apsja ¢ = 22, HAXOAAIINXCA B BaKyyMe Ha PacCTOTHUU
[ = 50 cm gpyr or apyra. e Ha HpsAMO#l COEMHSIIONIEH 9TU 3apsi/ibl MOYKHO ITOMECTUTDH 3-Hit
3apan gz > 0, 9T00bI OH OBLI B paBHOBECHN! YCTOWIHBO JIK OHO IIPHU IIPOIOJIHHOM CMEIeHUN
Wzmennrcest mu 9ro-HUOYIb, ecan g3 < 07

9.1.11 Orpurnare/bHBII TOYETHBIN 3apsy] -D( U MOJOXKUTETbHBIN +2( 3aKPEeIIeHbl Ha PaCCTOSHUU
r JIpyr or jpyra. [7ie Ha JUHUM, COeTUHSIONENH 3aps/ibl, CJACIyeT MOMECTUTH TOJIOKUTETHHDBII
3apsJi ¢, 9TOOBI OH OBLIT B paBHOBeCHU?! YCTOWYIUBO JIM OHO IIPU ITPOJOJIBLHOM CMeNeHun §7

9.1.12 JIBa MaJIeHHKUX IIapUKa C OJIMTHAKOBLIME 1M U I ITOABEIIEHBI Ha HUTAX JyIMHON [ = 20 cM Tak,
9TO WX MOBEPXHOCTH corpukacatoTcsa. Macca kazkgoro mapuka 0,005 kr. Kakoit 3apsia Hamo um
cOOOIIUTD, 9TOOBI HaTsaxKeHne HuTeil o0 0,098 H?
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9.2 Hanps>KeHHOCTD 3JIEKTPHIECKOTO TOJIA. 9 OJekTpocraTnka

9.1.13 /IBa mapwuka ¢ Maccoii b T IoJBeIIeHbl Ha IeJIKOBbIX HuTKaX. [loce mosyvenust onHaKOBbIX
OTPHUIATETBLHBIX 3aPsAI0B OHU paszonuinch Ha 10 cM n yros mexry HutsimMu ctast 30°. OupeaeauThb
KOJIMIECTBO JIEKTPOHOB Ha KarKJIOM ITapuKe.

9.2 Hamnpsi>keHHOCTDb 3JIEKTPHUYIEeCKOr'o MOJId.

9.2.1 Ha kakoM paccrosgaun oT TouedHoro 3apsaa 10 uKii, Haxosdierocs B IUCTUILIMPOBAHHON BOJIE,
HAIPSZKEHHOCTh 9JIEKTPUYIECcKoro 1oJisi Oyer pasua 0,25 H/Kon?

9.2.2 Mexny aByms Todeudnbivu 3apsiaamu +10 uKor u -10 uKur paccrosguue pasuo 8 cm. Yemy Oyrer
paBHA HAIIPSI)KEHHOCTD IOJISI B CEPEJINHE OTPE3KA, COEIUHSIONIEro 3apsiibl! Kak n3MeHuTCst OTBeT,
ecJIu 3apsiJibl Oy/IyT OJTHOMMEHHBIMU !

9.2.3 Mexuy aBymsi Todeunbivu 3apsigamu +4 HKin u -4 uKir paccrosaue pasao a = 6 cm (cM.
pucyHok 1). HailTu HAIpsi>KEHHOCTD T10Jisl HA CEPEIMHHOM IIEPIIEHIUKYJIsIPe Ha PACCTOSTHUN b =
4 cM OT JINHUY COCJUHSIONIEH 3apsJIbl.

9.2.4 Mexny zapagamu +q n +9q paccrosnue paBHo a. Ha KakoM paccTosinum OT IepBOTO 3apsjia
HAXOJINTCSI TOYKA, B KOTOPO#l HAIIPSKEHHOCTH TI0JIsI PABHA, HYJIO?

+
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A
o Fb @ a <OA
+q a -q
Puc. 1: O O
+q b +q
Puc. 2:

9.2.5 Tpu oauHaKkoBbIX 3apaia, ¢ = 1077 Ki Kaskplil, PacIIoNoKeHbl B BepITHHAX IPIMOYTOJILHOTO
TpeyroibanKa ¢ Kareramu ¢ = 40 ¢ u b = 30 cm (cMm. pucynok 2). Haiiti HampsizKeHHOCTD
JIEKTPUIECKOTO TOJIsI, CO3/[aBAEMOTO BCEMU 3apsAaMU B TOUKE IepecevdeHns TUIIOTEHY3bI ¢ Tep-
[IeH/TUKYJISIPOM, OITYIIIEHHBIM Ha Hee U3 BEPIIMHBI IPSAMOrO YIJIA.

9.2.6 IInumnka Maccoit 1078 T HaxoAuTCA B OJHOPOIHOM 3IeKTpHUecKoM mose. CHila TAMKECTH IIbI-
JINHKY YPaBHOBEIIEHA 3JIEKTPUUIecKoil cuyioii. Haiitn HaIPsAKeHHOCTD 3JIEKTPUYIECKOTO T0JIs, €C-
7 ee 3apd pasen 16 - 10716 K.

9.2.7 IlbummaKa Maccoit m ¢ 3apsaoM () BUCHT MKy IJIACTHHAMHE IIJIOCKOTO TOPU30HTAJIBHOTO BO3-
JIYIITHOTO KOHJeHcaTopa. [Lmomaap mractun pasua S. Halitu BesimanHy MOBEPXHOCTHOM TIJIOTHO-
CTU 3apsiJia IJIACTUHBDI.

9.2.8 Ha BepTukasbHOil 1I0CcKOCTH pactpesesen 3apsn o = 4 - 1072 Ku/em?. K miockoctu npu-
KpeIleHa HUTh ¢ 3apsKeHHbIM mapukom m = 1 1. IIpu paBHOBecun cucreMbl HUTH 00pas3yer C
IJIOCKOCTBIO yrou o = 13°. Haittu 3aps mapa.
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9.3 Pabora u noTeHIHaJIbHAS SHEPTUS B 3JIEKTPHIECCKOM IIOJIE. 9 OSekTpocraTnka

9.2.9 Nmerorcs jiBe KOHIEHTpUYIecKne ¢gepbl paanycoMm 5 u 15 ¢M coOTBETCTBEHHO. 3apsi| MeHbIIei
ceprr 1078 K, sapsn 6ombmreit chepnr —2 - 1078 Ki. Kakosa HanmpszKeHHOCTD 10 B TOUKAX,
yaaJeHHbIX oT HeHTpa cdep Ha: a) 1 cm; 6) 10 em; B) 20 em?

9.2.10 Yemy paBen nepuoji KojieOaHuil MapruKa ¢ 3apsajioM +¢ U Maccoil m, MOIBEIICHHOTO Ha HUTHU
JUTHHOM [, ecJiu 110J1 HUM PAaCIIOJIozKeHa TOpU30HTaIbHasd OeCKOHEeTHAasi PABHOMEDPHO 3apsizKeHHAs
ILJIOCKOCTD, ¢ IOBEPXHOCTHOI ILJIOTHOCTLIO 3apsia o .

9.2.11 B 0HOPOIHOM 3JIEKTPHYIECKOM II0JIE C HAIIPsiZKeHHOCThIO0 ' = 18 B /M maxonsares jaBa Toded-
ubix 3apsga () = —1 uKin u ¢ = +5 uKur ¢ maccamu M = 51 u m = 10 r cOOTBETCTBEHHO.
(cm. pucynok 3). Ha kakoM paccrostHuu d Apyr OT JIpyra HAXOSTCs 3aPsIbl, €CJIH UX YCKOPEHHsI
COBIIQJIAIOT TI0 BeJIMYINHE U HanpaieHnio? Cujoi TsKecTu npeHedpedb.
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9.2.12 B BepmmHax KBaJipaTa cO CTOPOHOI ¢ = 20 ¢cM HaxogdTCd OJuHAKOBBIe 3apsanl ¢ = 10 ukKo.
Haiiti HanpszkeHHOCTD TI0JIg B IEHTPe KBajipaTta A, Ha cepejiHe CTOPOHBI KBajpaTa B TOUYKE
B, B Touke C' Ha JauaroHajM KBaJpara CUMMETPUYHON IIEHTPY OTHOCUTEIbHO yTJia KBaJjparTa u
B TOYKe D, CHMMETPUYHOI TIEHTPY KBaJIpaTa OTHOCUTEJBLHO TOUYKU B (CM. puCyHOK 4).

9.3 Pabora n IHoTeHIINaJIbHAad dHEPTUA B JJICEKTPHUIECCKOM II0JIE.

9.3.1 DyekTpuuecKoe 1oje co3iano TodednbiM sapsagoMm 1075 K. Kakyio paboTy cOBEpIIAT CHIIbI
3JIEKTPHYECKOro 1oJjs, nepeMernas 3apan B 20 - 1078 Ki u3 Touxn, Haxomsmeiics oT 3apsia,
COBJIAIOIIEro 1oJie, Ha 15 ¢M B TOUKY, HAXO/ISAIIYIOCA Ha PACCTOSHAN 25 CM OT OCHOBHOTO 3apsijia’

9.3.2 JIBa 0HOMMEHHBIX TOYeUHEIX 3apsaaa 2, 51077 Ko u 4-1077 Ki naxoaarca Ha paccrognun 1,2 m
Japyr ot jpyra. Kakymo paboTy HaJI0 COBEPIIUTH, 9TOOBI MPUOJIU3UTH 3aps/Ibl OJUH K JIPYTOMY
TakK, YTOObI PACCTOsTHUE MEXKIy HUMHU OKAa3aJ0Ch PaBHbIM 50 cm?

9.3.3 C kakoil CKOPOCTHIO OJINH IPOTOH JOJIZKEH JBUTATHCS OTHOCUTEIHLHOTO JAPYTOro MPOTOHA, 9TO-
OBl HAXO/ACH HA HAYAJIHHOM PACCTOAHUUA D CM, OH CMOI' IIPUOJIM3UTCHA KO BTOPOMY IPOTOHY Ha
paccrognue 1071 cm?

9.3.4 JIBa sjekTpoHa, HaXOJAIIHEeCsd Ha OECKOHEYHO OOJIBIIIOM PACCTOSHUU OJUH OT JPYTOro, HAUM-
HAIOT JBUTATHCI HABCTPEUY JIPYT JAPYTY, IPpUYeM X CKOPOCTHU ¥y B 9TOT MOMEHT OJMHAKOBHI 110
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9.4 Ilorenmnuas. PazHocTb HOTEHIHAJIOB. 9 DiekTpocTaTuka

BeJIMYNHE W IIPOTUBOIIOJIOXKEHBI 110 HammpapaeHno. OnpeaenTh HauMEHbBIIee PACCTOTHIE MEXK LY
9JIEKTPOHAMH, Ha, KOTOPOE OHU COJIU3ATCH.

9.3.5 /IBa 3/eKTpOoHA HAXOJATCHA Ha OECKOHEYHO OOJIBIIIOM PACCTOSHUU OJUH OT JIPYTOTO, NpUIeM
OJIMH 3JICKTPOH BHa4aJje MOKOUTCS, a JPYTroil IMEeT CKOPOCTh ¥, HAIIPABJIEHHYIO K IIEHTPY Iep-
Boro. Macca syiektpona m, 3apsan q. Oupene/snTh HAUMEHBIIEe PACCTOSIHUE, Ha KOTOPOE OHH
cOTM3ATCS.

9.3.6 DexTpoH, JBuUraBieiica co ckopoctbio 5+ 10% M/c, BIeTaerT B mapajIesbHOE €ro JBUKCHUIO
3JIeKTpHIecKoe T1o/1e Hanpszkennoctbio 10° B/M. Kakoe paccrostHue TpoiiieT B 3TOM T0JI€ JI0
MOMEHTa OCTaHOBKU M CKOJIBKO BpPeMeHU eMy JjIst 9Toro norpedyercsa? Kakyio 1010 mepBoHa-
YaJbHOI KHHETUYECKON SHEPTUU TTOTEPSAET JEKTPOH, JIBUTAACH B 9TOM I0JI€, €CJIN JJIEKTPUIECKOe
moJjie oOpbIBaeTcs Ha paccrosaun 0,8 cM myTH 371eKTpoHa’

9.3.7 JlBa sjekTpoHa JBUKYTCd 10J selicrBueM Fi... Kakyio ckopocTb oHH OyIyT UMETH, KOI/a
paccTosinre MeK)ly HUMU cTaHeT OeCKOHeYHO OoJjibIuM. B HadabHBIII MOMEHT BpPEMEHU OHU
ITOKOWJINCHh HA PACCTOSTHUU 1 CM APYT OT JpyTa.

9.3.8 YeTrbIpe 0JIHOMMEHHBIX TOUYEYHBIX 3apsi/ia BEJIMIUHON ¢ PACIIOJIOXKEHbI BJIOJIb OJHON MIPSAMOil Ha
paccTOSTHAM @ JAPYT OT Jpyra. Kakyo paboTy Ha/l0 COBEPIIUTH, YTOOBI IOMECTUTDh X B BEPIITNHAX
TeTpa’apa ¢ peOpoM, PaBHBIM a?

9.3.9 Ha cKoJIbKO UBMEHHTCS YCKOPEHUe Tejla MacCoi 5 I' A IAIONIEro Ha, 3eMJII0, €CJId eMy COOOITUTD
sapsaj 4 - 1078 Ku? HanpszkeHHOCTh 3J1eKTpuyecKoro mojist y nosepxuoctu 3emin 100 H/Ko u
HaIpaBJIeHa BePTUKAJIbHO BHU3.

9.3.10 Kaxoit mo/rzKHa OBITh HAIIPAYKEHHOCTb OJIHOPOJIHOTO 3JIEKTPUIECKOTO TI0JIA B BAKYYMeE, YTOOBI
HAXO/[MBIINHIiCs B HEM MOKOAIIHiics 3/1eKTpoH nojtyam yckopenne 2 - 102 m/c?? Yepes cKosibKo
BpPEMeHN 3JIeKTPOH mpuobpeTer cKopocThb 5 - 108 a /c?

9.4 IlorennmaJj. Pa3HocTh IIOTEHIIMAJIOB.

9.4.1 JIpa pasnonMeHHBIX 3apsaa np 2 - 1077 K kaxkniit HaxogaTes Ha paccrognnu 40 cM apyr oT
npyra. HaiiTn Hanps2KeHHOCTDb U MOTEHIINA B TOUKe, OTCTOAIIEN Ha 25 ¢M OT 3aps/IOB.

9.4.2 Todyeunnle 3apsJibl ¢ = @2 W @3 PACIOJIOKEHBI B BEPIIMHAX PABUIBLHOIO TPEYTOJHHUKA CO
croponoit "a". Hafitu: Hapsi>KeHHOCTHh W TOTEHIMAJ B TOYKE MepecedeHnsi OMCCeKTPUC; TOTEH-
IAAJbHYIO SHEPTHUIO CUCTEMBI 3-X 3apsI0B.

9.4.3 /IBa TOUYEUHBIX OJHOMMEHHBIX 3apsaa 1o 12 HKJI Kaxkabplil HaxojsTcd Ha paccrosHum 10 cm
Jpyr oT Jpyra. HaiiTu Hanpsi>KeHHOCTb U MOTEHIIHAJI TI0JId B TOYKe, OTCTosIIel Ha 8 ¢cM oT 1-r0
3apdia u Ha 6 cM oT 2-ro 3apsa. Haiitu nmoreHnmua bHyo SHEPTUIO 9TON CUCTEMBI.

9.4.4 Ha paccrosnun 60 cM apa Togednnix 3apaa 4-107° Ko u —5-107% K. Haiftn manpszkenHOCTD
U TIOTEHIIMAJ B TOYKE IOCEPEINHE MeYKTy 3aps/laMi U MOTEHITNAIBHYIO SHEPTHIO CUCTEMBL.

9.4.5 B 3-x BepmmHaxX KBaJpaTa co CTOPOHOI 1 M HaxomaTca ommHakoBble 3apaanl 1078 K. Haittn
HaIPsSKEHHOCTDb U ToTeHIua B 4-it Bepmune. Haiitn nmoreHNnuaabHy0 SHEPTUIO CHCTEMBI.
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9.4 Ilorenmnuas. PazHocTb HOTEHIHAJIOB. 9 DiekTpocTaTuka

9.4.6 /Ipa TOUeUHBIX OJHOMMEHHBIX 3apana B 16 - 1076 Ko u 24 - 107% Ko maxonaTcs na paccTognum
10 e apyr ot apyra. Haiitu HanpsizKeHHOCTB U ITOTEHIAJ B TOYKE, OTCcTOsIIEell Ha 4 ¢cM oT 1-r0
3aps/ia 10 IPIMOit, coeinadgoNIel 3apsaapl. HaifiTu nmoTeHnua bHyo SHEPTUIO0 CUCTEMBI.

9.4.7 Mex 1y JIByMsI BEPTUKAJIBHO PA3HOMMEHHO 3aPsAKEHHBIMU IIJIACTUHAMU, PACIOJIOKEHHBIMUA Ha
paccrogaum 1 ¢M JIpyT OT JIpyTra, Ha HUTH BECUT 3apsKEeHHBIN mapuk Maccoit 0,5 T 1 ¢ 3apgaaoMm
1,75 - 1072 Ka. Iocie momaun Ha macTuHBl pasHocTH noTennuantos 1000 B HUTH oTK/IoHMIACE
OT BEpPTHUKaJU HEKOTOPBIN yroj. Halitu Beuauny yriia.

9.4.8 Jlo Kakoif pa3HOCTHU MTOTEHIINAJIOB HAJIO 3aps/IUTh TOPU30HTAIBLHO PACIIOJIOXKEHHBIE HA PACCTOs-
Huu 4 ¢M JIpyT OT ApYra IIACTUHKH, YTOOB! IBLLIMHKY Maccoit 3-107° r u sapsaaom —1,6-10710 Kin
ObLTa MEXKJIy HUMU B PABHOBECUU !

9.4.9 /IBa mposBoagmux mapa ¢ pajguycamu 10 ¢cM m 5 cMm 3apszKenuble 1o rnorennuaia B 20 B u
10 B coorBeTcTBEHHO, COEUHSAIOTCS TOHKMM ITPOBOJHUKOM. HaiiTu 1moBepXHOCTHBIE IJIOTHOCTH
JIEKTPUIECKUX 3aPSAJIOB IMAaPOB IMOCJE UX COEJIMHEHUSI.

9.4.10 /Ipa MeTaJIMUeCKHUX MapHuka r; = 1,5 M 1 79 = 6 cM nosyuman 3apsaasl ¢ = 0,5 - 107 Ku
nq =6,0-107Y Ku. 3aTeMm mapbl cOeMHIIIN TPOBOJIOKOi. OnpeiesuTh HOTEHIA MIApOB JI0
7 TOCJIe COeJIMHEHNS U 3apsiibl Ha HUX.

9.4.11 JIBa npoBoganmx mapa Ry = 4 cm u Ry = 1 cM 3apgxkensl 710 o1 = 8 B u ¢y = 4 B,
COEJIMHAIOTCS TOHKUM ITPOBOJOM. HailTn 3apsi/ibl MAapUKOB MOCIE UX COeTUHEHNUS.

9.4.12 1000 omHAKOBBIX KalleJieK BOJIbI, 3apsizkeHHbIX 10 ¢ = 0,015 kaxmasd. OnpeennTsb NOTeH-
npaJl Kaii, odpa3oBapiieiicsa npu coeguHenun. Kak n3aMeHmmach Ipu 9TOM UX SHEPIusi?

9.4.13 Boabinas Kanjasg BOAbI MOJIYUNIACH B PE3YIbTaTe CAUdHUA 125 MeJTKUX OJIMHAKOBLIX IIap000-
pas3HbIX Kanesek. J]o Kakoro noreHiuasia ObLIn OHU 3apPsIyKEeHbI, €CJIU TOTEHITHAJ OOJIBINON KA
2,5 B? Kak usMeHuTcs mOTEeHIIMAIbHAS SHEPTIHUS SJICKTPUICCKUX 3aPsi/I0B Kalehb?

9.4.14 Cdepa paguyca R = 0,1 m 3apskena g0 norenruasia 300 B. Onpenenurs padbory mo nepe-
merennio 3apsaa 10710 Koo a3 Toukn A B Touky B, ecim 7y = 0,1 Mmu ry = 0,2 M.

9.4.15 Bperaucanth paboTy CHII 9JEKTPUUECKOTO TI0JIsl IIPU ITepeMeIieHrnr TouedHoro 3apsaa 20 aKi
13 OECKOHEYHOCTH B TOYKY, HAXOJAILYIOCd Ha paccTosHun d = 1 ¢M OT IMOBEPXHOCTHU IIapa pa-
JuycoM 1 M ¢ oBepxXHOCTHOH TI0THOCTHIO 3apsia 1079 Kii/cm??

9.4.16 Buyrpu noJoit TonkocTerHoit cdepnr pajguycom R Haxomgurces cdepa pajguycom r. Cdhepe pa-
muycoMm R coobrmaercs 3apsa (), a cdhepe paanycom 1 - ¢. Oupeae/nTh MOTEHIIRAIBI TOBEPXHOCTEI

cdep.
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9.5 /IBmkenue 3aps>KeHHBIX YaCTHI] B JEKTPOCTATHIECKHX IMTOJISIX. 9 OjekTpocraTnka

9.5 JIBu>keHue 3apsi>K€HHBIX YaCTHUIL B 3JIEKTPOCTATUIECKUX MOJIAX.

9.5.1 Kakyio cKopocTb TpuoOpest 3JeKTPOH, ITPOJIETEBIIII PACCTOSHIE MEYKY TOYKAMU IOJI € pas3-
noctwio norenruaaoB 3000 B? Havasbaas cKopocTb 9/1eKTpOHA PaBHA HYJIIO.

9.5.2 DJIeKTpOH BbLIETaeT U3 TOUKHU, HoTennuas kKotopoit 600 B, umes ckopocts 10% cm/c, nampas-
JIEHHYIO BJIOJIb CUJIOBOM JIMHUU T10Jid. HaitTu moTeHnuaa To9Ku, B KOTOPOil CKOPOCTH 3JIEKTPOHA
Oy/eT paBHa HYJIIO.

9.5.3 IIbumnka maccoit 1078 r "pucut"0cepeuHe MexK1y ILJIACTHHAME TOPH30HTAILHOIO KOHICHCA-
topacd =8 mmu U = 120 B. C kakum yckopennem oHa Oy1eT "magars norepss 10 3/1eKTpoHOB?
3a Kakoe BpeMsl JOJIETUT JI0 ILJIACTUHBI?

9.5.4 DJIeKTPOH, JETSIIUH CO CKOPOCTHIO Vg, MOMAIAeT B OJHOPOJIHOE TI0JI€ 3aPAXKEHHOI'0 KOHJIEHCA-
TOpa W BBLIETAET U3 HEro o yrioMm «. HaiiTu HanpsizKeHHOCTD I10JIs1, 3HAS JJIMHY ILJIACTUHBI [,
3apsjl U1 Maccy SJEKTPOHA 1M, €

9.5.5 DJIeKTPOH, TpoJieTast B SJEKTPUIECKOM I10JIe W3 TOYKM A B TOYKY B yBeaumdmia cKoOpocThb ¢
vy = 1000 KM/c 10 v9 = 3000 kM /c. HaiiTn pasHOCTH TOTEHIMAIOB MEK Ty STUMH TOUKAMHE, €CJIN
usBecTHO, uTo e/m = —1,76 - 10! Ku/kr

9.5.6 Ha mtacTuHbI IJIOCKOTO KOHJIEHCATOPA, OTCTOAINNE Ha d = 3 CM, IIOJIJaHa PA3HOCTH TIOTEHITNAIOB
300 B. DyrekTpon, nmeroruit B HeKOTOPOit Totuke A ckopoctb 2000 KM/ ¢, IPOIETUT BIOJIb CUIIOBOIT
quann 5 MM. Kakyro ckopocTb oH Oy/ieT uMeTh B KOHIIE 3TOrO IIyTu?

9.5.7 DJieKTPOH HavYa/bHAsT CKOPOCTH KOTOPOIO ¥y HAIIpaBJIeHA MAapaJIe/IbHO IIJIACTUHAM KOHJICHCA-
TOpa, BJIETAeT B CEPEJNHY MEXKJ/Iy HUMU, a BbLIETAeT y Kpasl IJIacTHHbI. Pa3HOCTh ITOTEHINAIOB
mexkny ractuaamu 1000 B. Haiitn nsmenenue moreHImabHON SHEPTUU 3JIEKTPOHA.

9.5.8 DJIeKTPOH BJleTaeT ¢ HauyaJbHOH CKOPOCThIO vy = 6 - 107 M/c B mI0CKHil KOHJEHCATOD TapaJ-
JIEJIbHO €ro IJIACTUHAM, paccTosinue Mexk iy koropbiMu d = 1 cm. [lyimna konjgencaropa 10 o,
nanpsikerne 100 B. Haittu orkjionenune 3/1eKTpoHa IIPU BBIJIETE OT MIEPBOHAYAJIHLHOTO HAIIPaBJIe-
HUA.

9.5.9 DJIeKTPOH BJeTAeT B ILJIOCKHUI KOHJIEHCATOP Ha PABHOM PACCTOSHUU OT €ro INIACTHH C HAda Ib-
Hoit ckopocTbio 2+ 107 M/c napasienbho miacTuHaM. Paccrosnue Mexk ity miactunamu d = 1 cm,
JuHa, I1acTul | = 6 ¢M, pa3HOCTb MOTEHIHAI0B MexK 1y miactuHavmu Ap = 90 B. Beuterur jin
oH u3 KoHjeHcaTopa’? Haiitn BequmvunHy n HaIIpaB/IeHne CKOPOCTH TePeJT yIapoM O ILJIACTHHY.

9.5.10 DJIeKTPOH JABUKETCH ¢ OECKOHEUYHOCTH C Uy B HAIIPABJIEHUU Yepe3 IEeHTDP cheputecKoil, OTpu-
HATEJILHO 3aPsAXKEHHO MeTa ln4IecKoil cerku pajuycom . Ha cetke 3apsiyi —(@Q). 3a Kakoe BpeMst
9JIEKTPOH Tiepeceder cepy?

9.5.11 CramuonapHeIil My9YoK 3JeKTPOHOB JIBATAACH CO CKOPOCTHIO vy = 10° M /¢ momaiaeT Ha MeTaJl-
JIMYECKU M30JIMPOBAHHBIN Tap pajmycoM 7 = 1 cM. Kakoe mMakcmmaabHOE YHUC/IO 3JEKTPOHOB
MOKET HAKOIUThCA Ha mape?

9.5.12 Anbda-gactuma m = 4m, u ¢ = 2e BIeTAET B IJIOCKUIl KOHJCHCATOD MaPaJIeIbHO [OPH30H-
TaJbHBIM TIJIACTUHAM Ha PABHOM paccTogHuUU oT HuX. d = 4 cm. U momajaer Ha 1IacTuny Ha
paccrogaum 4 cM OT Hadasa KoHjeHcaropa. Jlo KoHmencaTopa oHa Oblia pa3orHaHa Pa3HOCTHIO
norennuasoB 150 B. Haittu nanpsrkenune Ha 1miacTuHax.
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9.5.13 B BakyyMe B OJHOPOJIHOE TOPH3OHTAJIbHOE 3JEKTPUUECKOE I10Je C HAIPSKEHHOCThIO F =
1000 kB/M momemnaror HemOJBUKHYIO KareiabKy Maccoit m = 0,4 v u 3apsgom ¢ = 3 K
Ornpesieture ckopocTh Karenabkn depes t = 0,2 c. ChenaiiTe puCyHOK, HA KOTOPOM YKAXKUTE
CUJIBI, JIEUCTBYIOIINE Ha KalleJbKy, YCKOPEeHHe, KOHEYHYIO CKOPOCTh KalleJIbKA U TPAeKTOPHIO, 110
KOTOPOI OYIET JBUTaThCA KAIleJIbKA.

9.5.14 Ha ToHKOM KOJIbIIE PaJINyca T PABHOMEPHO paciipejiesieH OTpuraTe/bubli 3apsia —(). Kakosa
HaUMEHbIIIasl BeJIUUINHa CKOPOCTH, KOTOPYIO HY>KHO COODIIUTH HAXOSIIEMYCS B IIEHTPE KOJIbIA
MAPUKY MACCOil m U 3apsIoM ¢, 9TOOBI OH MOT YIAJUTHCA OT KOJIbIA Ha OECKOHETHOCTH?

9.5.15 /IBa mapaJuiesIbHbIX TOHKUX KOJIbIA PaJUyca T UMEIOT OOIIYI0 oCh. Paccrosinue Mexiy ux
nentpamu d. Hafitu paboTy , coBepiiaeMyio 3/1eKTPUIeCKUMU CUJIAMU TIPU [IEPEMEIICHUN 3aPsijia
() W3 1EeHTPa MEePBOrO KOJIbIA B IEHTP BTOPOIO KOJIBIA, €CJIU MO TEePBOMY KOJIBILy PABHOMEDHO
pacupesesneH 3apsaj ¢, & 10 BTOPOMY - (.

9.6 HpOBO,ZLHI/IKI/I n JNJICEKTPUKHU B 3JIEKTPOCTATHUYECKOM IIOJIE.

9.6.1° IToueMy JUHEN HAIIPAYKEHHOCTH 37EKTPOCTATUUECKOTO IO/ HE MOTYT OOPA30BEIBATH C IIPO-
BOJIAIIEH TTOBEPXHOCTHIO YIVIOB, OTJIUIHBIX 0T 90°7

9.6.2 BuyTpu moJioit nipoBo/isiiieil He3apsKeHHOi cdepbl moMmerreH mapuk ¢ 3apsiom +Q. 1. Kak
pacIpeie/isiTCs WHIy IMPOBaHHbBIE 3apsiabl Ha cdepe? 2. HapucoBars TpuMepHYIO KAPTUHY JIMHIIA
HAITPS2KEHHOCTHU 3JIEKTPUIECKOTO TI0JIsI BHYTPH U BHE cepbl. 3. Byaer i 3apsin +Q aefictBoBaTh
Ha 3apsArKEHHbIN MTapuK, HAXOIAIIUics BHe chepbl?

9.6.3 MerajmniecKknii 3apsizKEHHDIN IIap MMOMEIIEH B IIEHTPE TOJICTOTO ChEePUIECKOrO CJI0sI, M3TOTOB-
JIEHHOTO: a)u3 MeTasuia; 0)u3 JIUJIeKTPUKa ¢ IPOHUIaeMocThio 2. HapucoBarh KapTHHbI JHHUI
HAIPAKEHHOCTH BHYTpU U BHe cdepudeckoro ciod. [loctpouts rpadukn 3aBucuMOCTH HAMpsi-
JKEHHOCTHU TIOJIsI U TIOTEHIINAIa OT PACCTOSHUS JI0 EHTPa Cephl.

9.6.4 BuyTrpu mnoJsioit ToHKocTeHHOI cepbl pajgmycom R Haxoaurcs chepa pajguycom r. Cdepe pa-
quycom R coobrmaercs 3apsn Q, a cdepe paguycom r - 3apsa q. OnpegeuTs MOTEHIIRAbI 110~
BepxHoOCTelt cdep.

9.6.5 Merasummdeckuit map paguycoM R; = 2 cM Hecer Ha cebe 3apsan ¢; = 1,33 - 1078 Kur. Illap
OKPY?KeH KOHIIEHTPUIECKOI MeTasindeckoi ccpepoii paguycom Ry = 5 cM, 3aps 1 KOTOPOil paBeH
q2 = —2 - 1078 K. Onpeie/uTh HAIPSKEHHOCTL U HOTEHITHAJ HOJI8 Ha PACCTOSHUAX 1 cM, 4 cM
u 6 cM OT IleHTpa IIapa.

9.6.6 Meranyeckuii map pajuycoM Ry, 3apsKeHHBIN 70 TOTEHINAIA @, OKPYKAIOT cepuieckoit
poBoidIeit 0bo0ukoit pajguycom Ry, Kax maMeHHTCS HOTEHIHMAJ Iapa I0Cjie TOro, KaK OH
Oy/IeT coeIMHeH MTPOBOHUKOM ¢ 0D0JIOIKOM !

9.6.7 Merannmuyaeckuii map pajgnycoMm Rj, 3apsKEHHBIN JI0 MMOTEHINAJIA ¢, OKPYKAIOT chepudecKoit
poBoIdAIeil 000/I0uKOoit paguycom Ry, Hemy craner paBeH MOTEHIMAJI Iapa, €CJIM 3a3eMJIUNTh
BHEITHIO 000JIOUKY !
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9.6.8 /IByM MeTasIMYeCKUM IapaM PajuyCcoM 1y U Ty, COEJIMHEHHBIM JITUHHBIM TTPOBOIHUKOM, CO00-
el 3apsiy (). 3areM Imap pajguycoM 71 MOMEIA0T BHYTPh MeTaINIECKO 3a3eMIEHHOH chephI
pajuycom R = 3ry (em. Puc.b). Kakoe KomdecTBoO 3/eKTpUUIecTBa MEPEiIeT TIpu 3TOM 10 CO-
€JINHUTEJIbHOMY HTPOBOIHUKY 7

Puc. 5:

9.6.9 BuyTpb TOHKOCTEHHO# MeTasInm4eckoil cdepnl paguycom R = 20 ¢M KOHIIEHTPUYIECKH ITOMe-
meH Mertajuindeckuil map pajguycom r = 10 cm. IIlap depes orBepcrue B cdepe coejunen c
3emJieit ¢ TOMOIIBIO OYEHb TOHKOIO JIIMHHOTrO IMpoBojHuKa. Ha BHemHiO cdepy moMerianoT
sapay 1078 K. OupenemTs noTeHnuas 31oit cdepol.

9.6.10 /IBe meTanyeckue KoHIleHTpuUueckue cepbl pajmycamu 15 u 30 M pacioiozKeHbl B BO3JTY-
xe. Ha BuyTpenneit cdepe pactipeenen 3aps -20 uKii, a norennuan suemneir cdepnr +450 B.

BoraucnTh HalpsizKeHHOCTh W IOTEHIMA] B TOYKaX VJaJeHHBIX OoT IeHTpa cdep wa 10,20 u
36 cM.

9.6.11 Ha paccrosgnuu 7 OT IEHTPa W30JUPOBAHHOTO METAJITMYECKOIO0 HE3apsIzKEHHOTO Iapa HaXo-
JINTCS TOYEIHDbIN 3apsy ¢. OnpeaesnTh MOTEHINA IIapa.

9.7 DiaekTpoeMKocTb. KoHaeHcaTOPHI.

9.7.1 KaxoBa eMKOCTb ILTOCKOI'O KOHJEHCATOPa € ILIOMAIbIo IJIACTUH 1 ¢M?, pACCTOSHUEM MErKILy
uuvu B 0,1 MM ¥ IM3/1€KTPUIECKON TTPOHUTIAEMOCTRIO amdiekTpuka B 10 0007

9.7.2 KakoBa eMKOCTH IIJIOCKOTO KOHJIEHCATOPA, Y KOTOPOTO TIJIACTHHBI UMEIOT JuHY 1 M, mMupuHy
10 cm, a paccrosnme mexky mactuaamu pasHo 0,1 mm? JlwsgekTpudeckass TPOHUIIAEMOCTH
paBHa 3.

9.7.3 Ilnockuit KOHIEHCATOP 3apsi/IN/Id TIPU TOMOIN ucTouHuKa ¢ Hanpsizkeauem 200 B. 3arem kon-
JieHcaTop ObLIT OTKJIIOYEH OT MCTOYHUKA. KaKM cTaHeT HAIPszKEeHUe MeXKJTy IIaCTUHAME, €CJIH
paccTosHre MeXKJIy HUMH YBEJIWIUTh OT nepBoHadasabHoro 0,2 MM o 0,7 MM, a TpPOCTpaHCTBO
MEK/JTy TIJIACTUHAMHU 3aI0JIHUTD CJIFO/I0M !

9.7.4 IlnocKuit BO3AYIIHbI KOHJIEHCATOP C ILIOMAAbio o0Kaamok S = 10 cm? zapaxen mo U =
3000 B. KakoBa Oy/ieT Hanps»KeHHOCTb BHYTPHU HETO U 3apd/] Ha IJIACTUHAX, €CJIM He OTKJII0Yas
NCTOYHUKOB HAIPSI?KEHUS, [IJIACTUHBI Pa3BUHYTH JI0 PACCTOSHUS B 5 cM?

9.7.5 B BO3ymIHBINA KOHJIEHCATOP BHECEHa JIUdJIEKTpUUecKas IiacTuHa ¢ € = 2. Onpenennth BO
CKOJIBKO Pa3 U3MEHIJIaCh eMKOCTh KOHJIeHcaTopa?!
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9.7.6 Mex1y BepTUKAJIbHBIMU OOKJIAIKAMK BO3JIYIITHOT'O KOHJEHCATOPA HA IIMEJIKOBONH HUTH BUCUT
mapuk Maccoit 1 mr ¢ 3apagom 1076 K. Haiitn Kaxyio pa3HocTh IIOTEHIHAIa HaJIO0 TI0JaTh Ha
IJIACTUHBI, 9TOOBI TIPU PACCTOSHUN MeXKTy HUMHU d = 3 CM, HUTh OTKJIOHWJIACh Ha, 7°

9.7.7 Mex 1y AByMs BEPTUKAJIbHBIMU ILIACTUHAME HA PACCTOAHUN 2 CM OT KasKJI0M IJIACTUHBI 110/ IBE-
mren mapuk maccoii 0,1 r. [Ipu pasaoctn norennuasioB Ha miactuaax B 900 B HuTh oTKI0HSIETCST
na yros 10°. Haittu 3apgs mapuka.

9.7.8 3apsxkennas Kamia mMaciaa p = H00 kr/m3 paguycom r = 2 MKM HeceT 3apsji B 3 3JeKTPOHA.
Paccrosane Mek Ty mracTiHaAMU TOPU30HTAIBLHOTO KOHIEHCATOPA, TJle BUCUT Karisd, 8 MM. Kakoe
HaIpsizKeHre Ha IJIACTUHAX !

9.7.9 B BepTUKAJILHOM 3JIEKTPUIECKOM I10JI€ MEXKTy ILTACTHHAME TIJIOCKOTO KOHJICHCATOPA TIOMEIIIe-
Ha KalleJTbKa Macsa uMerornas 3apan —1,6 - 107 K. HanpsskeHHoCTb 3/1eKTPIIecKoro oIS
morobpana Tak, 9TO Karid mokourTcesd. Haiiru pamguyc xKammu, ecin A = 5008, d = 0,005Mm, p =
900 kr/m?.

9.7.10 ITap pajmycom Ry = 10 cMm 3apgaunu 10 p1=2700 B u oTK/II0YM/IM OT UCTOYHUKA TOKA.
[Tocsie wero ero coeIMHUIIN ¢ HE3APSAKEHHBIM MapoM pajuyca Ry = 5 cm. Haiitu: a) HavaabHbI
3apsi mapa 1; 6) 3apsibl ¢, ¢ MAPOB TOCJIe COeMHEHNST; B)9HEPIHIO MAPOB [IOCJIE COEIMHEHNS;
') KaKasl SHEPTUsl BBIJIEJNIACH TIOC/IE COEINHEHST

9.7.11 Ilnockuit KOHJIEHCATOP, IJIACTUHBI KOTOPOI'0 T'OPU30HTAJIbHBI, HAIOJOBUHY 3a/IUT YKUJIKIM
JIMJIEKTPUKOM. KaKyio 9acThb TaKOro Ke KOHJeHCATOpa HAJ0 3aJUTh KUJKUM JIMIJIEKTPUKOM
[P BEPTUKAJIHHOM PACIIOIOXKEHUH ILJIACTUH, 9TOOBI eMKOCTh B 000UX CJIydasax ObLIa OJUHAKOBA?

9.7.12 BoszayrHblili KOHJ/IEHCATOP, 3apsA»KeHHbIH 10 pasHocTu norennuaio 800 B, coenunsercsd na-
paJIeIbHO C OJIMHAKOBBIM TI0 pa3sMepaMH He3apsKEeHHBIM KOHJIEHCATOPOM, 3aIlOJIHEHHBIM JIH-
JIEKTpUKOM. KakoBa JIudjieKTpudecKas MPOHUIIAEMOCTh JTUIJIEKTPHUKA, €CJIA TTOCI€ STOT0 COeJIN-
HEHUs Pa3HOCTh MMOTEHIINAI0B cTasia paua 100 B?

9.8 DHeprusd 3JEKTPOCTATUIECKOTO TTOJISI.

9.8.1 Kongencaropy emkoctbio 2 MK® coobmien 3apan 1072 K. O6kmaIkn KOHIEHCATOPA COEIN-
HIJIA TTPOBOJHUKOM. HalTh KOJTMYIecTBO TEIJIOTHI, BBIJIEJINBINENCS B IPOBOIHUKE ITPU Pa3psiIKe
KOH/JIEHCATOPA U PA3HOCTH IOTEHINAJIOB MeXK Iy OOKJIaIKaMK JI0 U HOC/Ie Pa3PAIKHI.

9.8.2 Konyencarop emkoctbio 10 MK®D, 3apsikennbrit o Hampskennd 1000 B u oTk/oYeHHbIl OT
MCTOYHUKA HAIIPSIYKEHNS, 3aMbIKAeTCA Ha SJTEKTPUIECKYTO JTaMIIOUKy. Kakas sHeprus BbIIeTNTCS
B JIAMIIOYKE !

9.8.3 Ompeseure KOJTUIECTBO JIEKTPOIHEPTUN, TIEPeIe/Ieii BO BHYTPEHHIOI MIPU COETUHEHUHN OJ1-
HOMMEHHO 3aps2KeHHBIMI OOKJIaIKaMi KOHIEHCATOPOB eMKOCTBIO 2 MK®D 1 0,5 MK, 3apsaKeHHbIX
1o nanpsizkeanit 100 B u 50 B coorBeTcTBEeHHO.

9.8.4 [lockmit BO3JIyNTIHBIN KOHJIECHCATOP € PACCTOAHMEM MEXKJy IIACTUHAMHU O CM U ILIOIIA/IbIO
Kazk 1061 mmactuael 500 cM? mpucoemHeH K GaTapee axkyMymraTopos ¢ DJIC 2000 B. B 3azop
MEZKJIy IJIACTUHAMY BBOJIUTCS MapaJsijieJlbHO UM MeTalindeckas InTKa TosmmHoi 1 M. Kakyio
SHEPIUIO IIPU 3TOM 3aTpaduBaer darapes?
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Puc. 6:

Puc. 7:

9.8.5 Kakoe KOIMYIECTBO TEIJIOTHI BBIAEINTCA B IENH, M300paskeHHOi Ha puc.6, Ipu IepeKIIoIeHnn
KJII0Ya, U3 IOJOXKeHud 1 B moJjioxkeHue 27

9.8.6 [lnacTunbl miockoro KoHjeHcCAaTOpa IpucoenHenbl K Oarapee nanpsikenmem 600 B. Kakoit
BEJIMYUHBI TOK OyJIeT MPOXOJIUTH II0 MPOBOJAM, €CJIU HAaYaTh CIABUTATbL OJIHY ILIACTUHY BJIOJIb
JIpyToit co ckopocThio 6 cm/c (em. puc.7)? TlnacTuHbl KOHEHCATOpA KBAPATHBIE, ILIOMIA/IHIO
100 cm?, paccrogane Mexkay miactuaamu 0,1 cM, ocTaeTcs HOCTOAHHBIM BO BPEeMs JIBIZKCHNIS.

3 nostops 2025 . 10 (©) physics.spb.ru



http://physics.spb.ru

	Электростатика
	Взаимодействие электрических зарядов. Закон Кулона.
	Напряженность электрического поля.
	Работа и потенциальная энергия в электрическом поле.
	Потенциал. Разность потенциалов.
	Движение заряженных частиц в электростатических полях.
	Проводники и диэлектрики в электростатическом поле.
	Электроемкость. Конденсаторы.
	Энергия электростатического поля.


