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sextopamu 7 = (a, a), %, = (0, a), # =(-a, a). B ocraipHEIX y3nax 3apsuier oT-
cyTcTByIoT. ONpeeNnUTh HANPSKEHHOCTD M MOTCHIMAN 3IEKTPUIECKOTO OIS B 04~
Ke ¢ pamuycom-BextopoM F = (2a, a).

1.23. Toveunste 3apszpl Q) =3 8Kn, @ =-1 wKn, Q3 = -1 uKn, Q,=-1 uKn
pACIIOJNIOKEHBl HA IUIOCKOCTH B Y3Nax ElIeTKH ¢ s4eiikod B Gopme kBazpara co
cTOpoHO# a = 0,1 M. Y3JIbl PELIETKH, B KOTOPEIX HAXOISTCS yKasaHHBIC 3apSJIEL, 3a-
nansr panuycamu-exropamu 7 = (0,0), 7 =(a,0), 7 =(0, a), 7 =(-a,—a).
B ocranpHBIX y3Jiax 3apsnpl OTCYTCTBYIOT. Onpene.ﬂm‘s HaIpsXeHHOCTh ¥ IMOTEHIH-
Nl HIIEKTPUHECKOTO NOJIs B TOUKE C PajMycoM-BeKTopoM 7 = (a, a).

1.24. Toueunste sapaer Q) =—1uKn u ;=1 nKn pacronoxens! Ha IIOCKOCTH
B y3JIaxX pemieTKH ¢ sueiKoi B GopMe KkBajpara co cropoHoi a = 0,1 M. V3msl pe-
LIETKH, B KOTOPBIX HAXONATCH yKa3aHHBIC 3apsibl, 3aj[aHbl Pa/ldyCaMH-BEKTOPAMH
7 =(0, a), 7, =(~a, a). B ocTanbHBIX y31ax 3apsuisl OTCYTCIBYIOT. ONpejeitth
HATPSKEHHOCTH U [OTCHIIMAT 3IEKTPIYECKOTO OIS B TOUKE C PajiiyCOM-BEKTOPOM
7 =(0, 0).

1.25. Toueunste sapsasl Oy = 18K, Q,=-2uKn, Q;=1uKn pacnonoxess! Ha
[UIOCKOCTH B Y3J1aX PeINETKH C siueiikoi B hopme KBanpata co cropoHoit a = 0,1 m.
V3mel pemieTky, B KOTOPEIX HAXOMSTCS YKa3aHHBIE 3aps/bl, 3afaHbl PalHycamu-
sextopamu 7 =(a,0), %, =(a, a), A =(0, a). B ocTansHBIX y3nax 3apsjsl OT-
CYTCTBYIOT. Ol'lpelIeJIHTb HanpsDKEHHOCTE U NOTEHIHAT 3JIEKTPUYECKOTO M0JIS B 0P
ke ¢ paauycoM-Bektopom P =(2a, a).
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2.1, Toukmit GecKOHEY b AUINCKTPHNECKHH CTeP)KeHb COTHYT HOA yriom &= 90°.
_();HS CTOpOHA yIna 3apsokena TIOJIOXKUTEJIBHBIM 3apaaoM C JIMHEHHOHN [TOTHOCTHIO
7=1 uKn/M, a ipyrasi OTPULATEIEHBIM 3apA/IOM € TAKOMU ke JTMHeHHOM IUIOTHOCTEIO.
ONpeIe;TuTh HANPSHKEHHOCTH HIEKTPHIECKOro NONs B TOUKe, HAXOAsIelcs Ha Guc-
cexTpuce yria Ha paccTosHmi b= 10cM OT ero BepIIKHEL.

2.2. Touxkwuit cTepxens JmHOl L =10 cM paBHOMEPHO 3apsDKeH C IMHEHHOM MIIOTHO-
creio 3apsaa 7=1MKKi/M. Ha NPO/IOJDKEHMH OCH CTEPXHS Ha PACCTOAHIA d =20 cm
oT 6mKaiimero ero KOHI@a HaxoauTes Todeunsi sapsg O = 100 vKui. Onpenenuts
cuiy BSaHMDlISHCTBM CTEPXHA U TOYEYHOrOo 3apsja.

2.3, Tonkoe NoJykonbio paxuyca R = 20 cM 3apsDKeHO PABHOMEPHO 110 Beeit anuHe
sapsiom Q = 0,7 uKn. Hafiti MOZy/Ib BEKTOpa HAIPHKEHHOCTH OIEKTPHYECKOro
TONIS B LIEHTPE KPUBH3HbL 5TOIO NOIYKONbLIA.

2.4, Touknuii OYeHb JTAHHBI CTEPKEHD PABHOMEPHO 3apsKeH C JMHEHHON IUIOTHO-
cThIo 3apsna, pasHoit 10 MxKn/m. Ha nepriesuxynspe K OCH CTEPXHS, BOCCTaHOB-
JIEHHOM M3 €ro KOHIa, HaXoJuTcs Todednsli 3apsn O = 10 K. Paccrosuue ot 3a-
psifa 0 KOHIa CTepyis paBHO 20 cM. Kakast cuna eHCTBYeT Ha TOUEUHBIH 3apsiy?

2.5. Tonxoe KONBIO pajuyca R = 8 cM HeceT PaBHOMEPHO paclpesieNeHHbIH 3apsl
¢ mHeHHOA mIoTHOCTEI 7= 10 HKi/M. KakoBa HaUpsDKEHHOCT 3JIEKTPHYECKOTO
TI0JIs B TOYKE, PABHOYJANEHOH OT BCeX Touek KoMblia Ha paccTosiue a = 10 cm?

2.6. Touxuil CTepXEeHb COTHYNM TaK, YTO 06pa30Ba/cs PaBHOCTOPOHHUH TPeyrois-
HUK cO CTOpOHO# & = 10 cm. Ha cTepxue pacnonoeH 3aps/ ¢ THHEHHOM IUIOTHO-
ctsio 7= 10 uKn/mM. OnpesenuTs DOTEHIHMAT SEKTPUYECKOTO MO B LEHTPE Tpe-
YTONbHHUKA,

2.7. Onna 10NI0BUHA TOHKOIO IPSMOTO CTEPIKHS MMEET MONI0KHTENBHLIN 3apsL C JTH-
HelHOH nnoTHOCTBI0 7= 10 HKI/M, a Apyrast oTpULATeTbHBINA 3apsi| ¢ TaKOH ke JTH-
HeitHOH nnoTHOCTEIO. [lmuHa Beero crepxrs b = 20 cm. Ha nepuenmukysispe K ocu
CTEpXKHSI, BOCCTAHOBICHHOM K3 €r0 CEpe/IMHBI, HaXOMMTCS TOYCHHBIH IIOJIOKUTENb-
i 3apan Q= 1 1K OnpenemuTs city, ieHCTBYIONTYIO Ha 3TOT 3apsl.

2.8. Toukas GeckoHeyHas HHTh corHyTa nog yriom 90°. Huth HeceT 3apsi, paBHO-
MEpHO pacipe/eleH b ¢ JMHeRHoH TwioTHOCTRI0 7= 1 MKKi/M. Onpenienuts cuiy,
JedicTByIomyI0 Ha ToueuHsri 3apan O = 0,1 mxKi1, pacionoxeHHsI Ha IPOJOIDKe-
HHM OJIHOH M3 CTOPOH M yJaJIeHHBIH OT BEpUIMHAL yriia Ha 50 cM.

2.9. Tonkas KBanpaTHas paMKa PaBHOMEPHO 3apsykeHa C JIMHEHHOH TLIOTHOCTHIO 3a-
pana 7= 0,2 5Kn/M. OnpesiesuTh OTEHIMAN 3/IeKTPHYECKOTO 10JIS B TOUKE Tlepece-
YeHHUs THarOHaeH.

2.10. ITo ToHKO¥ HUTH, U30THYTOH IO Jyre OKPYXKHOCTH pamuyca R=10 cm,paBHo-
MepHo pacnipezienes 3apsn O = 20 HKi. OnpeieuTs HanpsuKeRHOCTS IEKTPHYECKO-
IO M0, CO3/JaBaeMOr0 3THM 3apA/IOM B TOUKE, COBNANAIOMEH ¢ IEHTPOM KPUBH3HE
TYTH, €CITH JIMHA HUTH PaBHA YETBEPTH JUTHHB! OKPYKHOCTH.

2.11, DrieKTpHUUECKOe N0JIe CO3/IaHO TOHKHM CTEPIKHEM, HECYIHM PaBHOMEPHO pac-
DpefleNeHHbIH 3apsa ¢ JIHHeRHOH mioTHOCTEIO0 7= 0,1 MKKn/M. Onpenenuts notes-
[Ma DNEKTPUIECKOTO TI0JIS B TOYUKE, yJANCHHOH OT KOHI[OB CTEPXKHS Ha PACCTOSHAE,
DAaBHOE JUTMHE CTEPKHS.

Touxuit mpoBoj JuTMHO# 20 CM COTHYT IIOCEPEAHHE O IIPSIMBIM YIJIOM U paB-
OMEpHO 3apsDKeH C JIMHeHHOK mioTHoCTsI0 7= 10 HKi/M. Onpezenuts moteHmman
¢ 2IEKTPHIECKOTO NOJIA B TOUKE, YAANEHHOH OT KOHIOB CTEPXKHS Ha pPaCCTOAHHE
a=10cm.

2.13. Touxoe KOO paauyca R =5 cM HeceT paBHOMEPHO PaclpeieNeHH bl 3apsl
¢ yuHe#HOM wioTHOCTRIO 7= 10 HKi/M. KakoBa HAaIpspKeHHOCTB 3NEKTPHYECKOrO
[oJs B LEHTPE Kojblia?

2.14. Onpenenuts MOTEHIHAT NEKTPUIECKOTO NOJS B CPEJHeil TOUKe THIIOTEHY3B!
pAMOYTONEHOM TPEyroNbHON PaMKH,AMEIOMIEH DIEKTPHIecK i 3apsay ¢ JHHeHHOH
wiotHocThio 7=10 BK/M. CTopoHs pamku a=3 cM, b=4cM, ¢ =5 cMm.

2.15. Tlo TorKOMY KONBIY panuyca R = 20 cM paBHOMEpHO parpefeleH 3apsjl ¢ Ju-
HeliHO# roTHoCTEI0 7= 10 HKi/M. Onpenenuts motenmman B TO4Ke, JeXallel Ha
OCH KOJIbI[3, HA PACCTOAHMM @ = 5 CM OT LIEHTpa.
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KOTOphIe OGBUIM Ha mapax J0 WX CONPMKOCHOBEHHMS. J[MaMeTp mIapoB CHMTATh MHOIO
MEHBIIMM PaCCTOSHUA MEXAY HHUMH.

3.12. /IBa oxMHAKOBBIX HPOBOAAILMX 3apSHKEHHBIX IIapa HaXOJATCA Ha PACCTOSHHH
r =30 cm. Cuna npurspkerns F; = wapos pasaa 90 MxH. ITocre Toro kak mapsr 6bi-
JIK IpHBeJIeHEl B CONPHKOCHOBEHHE H y/aNleHbl IPYT OT Apyra Ha NPEKHEe paccTosi-
HHUeE, OHM CTAIIM OTTAIKHBAThCA ¢ coit F; = 160 MxH. Onpenemnars 3apsumst O 1 O,
KOTOpBIE (2551 8:¢ mapax 0 ux COIIPUKOCHOBECHHS . I[HaMeTp mIapoB CHMTaTh MHOI'O
MEHBIIMM PACCTOSHUS MEXTY HUMH.

3.13. JIBa HONOXATEIBHBIX TOYEUHBIX 3apsna O u S5O 3aKpeluieHsl Ha PacCTOSHUK
d = 60 cm apyr ot apyra. Onpe/enuTh, B KaKo# TOYKe Ha IpsAMOM, MPOXOAAIIeH ye-
pes 3apsibl, ClEAYeT IOMECTHTh TPEeTHH 3apsan ), TaK, 9T06B OH HAXOJUICS B paB-
HOBecHu. YKa3aTh, KaKoji 3HaK JIOJDKEH HMETh 3TOT 3apsijl JUIA TOTro, YTOOKE! paBHOBE-
cHe OBUIO YCTOMYMBEIM, €CIH IEpPeMEIeH s 3apsiia BO3MOXHEI TOJIBKO BROJb Npsi-
MO, [IPOXOJIALIEH Uepe3 3AKPEIUTEHHBIE 3APSEL

3.14. Paccrosmue | Mexay cBoGomsbvME 3apsaamu O; = 180 uKn u 0, = 720 vKn
pasHo d = 40 cM. OnpefeuTE TOUKY Ha NPSAMOH, POXOIeH Yepes 3apsiibl, B KO-
TOPO#i Hy)XKHO ITOMECTHTh TPeTHit 3apsn (3 TaK, 4ro6bl CHCTEMA 3apANOB HAXOJMIACh
B paBHoBecHH. ONpe/IeNuTe BETMHMHY U 3HAK 3apsja. Y CTOHYMBOE UM HEYCTORYH-
Boe OyzeT paBHOBECHE.

3.15. Tpu onunaxossix 3apsfa O = 1 HKn kauplii pacnonoxeHn 10 BepIMHAM
PABHOCTOPOHHErO TpeyronsHuKa. Kako# s3apsu Q) HYXKHO IIOMECTHTH B LIEHTpE Tpe-
YTOJIBHHKA, YTOOH! €r0 IPUTHKEHHE YPABHOBECHIIO CHJIbI B3AUMHOTO OTTANKHBAHMS
3aps08? By/ieT 1M 3TO paBHOBECHE YCTOHYMBBIM.

3.16. B Bepmmnax KBaJpaTa HAXOJATCS ofiMHaKoBbie 3apamel O = 0,3 K kaxprit.
Kakoi#t 3apsz Q) HyXHO IIOMECTUTE B IIEHTPE KBajpara, YTo6h! Crjla B3aHMHOIO OT-
TaJIKMBAHUS TIONOXKHUTENBHBIX 3apAJI0B GhuIa ypaBHosexueHa CHIION MPUTSDKEHHS 3a-
pana?

3.17. ToHKwMit CTEKISHHBI CTEpXEHb UIMHOH [ = 10 CM paBHOMepHO 3apsukeH. JIu-
HefiHas TUIOTHOCTH 3apsija crepxHs passa T =1 mxKn/m. Ha npozomxenuu ocu
cTepiHst Ha paccTosHMK a = 20 cM OT GiKalluero ero KOHIa HaXOAUTCs TOHeUHEIi
sapsa Q = 100 8K Onpegenuts cuty [ B3anMO/SHCTBHS 3apsXKEHHOT0 CTePIKHS H
TOYEYHOrO 3apsizia.

3.18. ToHKHMH JUTMHHBIH CTEPXeHb PABHOMEPHO 3apsKEH C JIMHEHHOH IUIOTHOCTHIO
3apsna, paBHo# T =10 MxKo/M. Ha NMpozioibkeHun OCH CTEPXKHS HA PACCTONHMH @ =
20 cM OT ero KOHIa HaxoA®Tcs Todednsli 3apsn O = 10 aKn. Onpenemurs cuny F
B3aUMOJIEACTBHS 3apSUKEHHOIO CTEPYKHA X TOYEHHOIO 3apsza.

3.19. ToHkuif JUIHHHBIA CTEPXeHb PABHOMEPHO 3apSUKEH C NMHEHHOH IUIOTHOCTBIO
sapsa T =10 MxKn/m. Ha nepreHMKyIspe K OCH CTEPIHS, BOCCTAHOB/ICHHOM H3
KOHI[a ero,Haxoqutcs TogedHsid 3apsan = 10 nKi. Paccrosiue 0T 3apsiza o KoHIA
crepxast pasro 20 cm. Haiiti criry F B3aUMOJEHCTBHSL 3aPAKEHHOTO CTEPHKHS M TO-
HEYHOTO 3aps/a.

3.20. Toukas HUTH WiKHOM / = 20 CM PaBHOMEPHO 3apsDKeHa C JIMHEHHON NIOTHO-
creio T = 10 nKi/m. Ha paccrosuiu @ = 10 ¢M OT HUTH, IPOTHB €€ CEPeUHBI, HaX0-
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Jtes Toueunsii 3apsy Q = 1 WK, Beraucmuts cuty F, IeHCTBYIONIYIO Ha 5TOT 3a-

PAI1 CO CTOPOHEI 3apsDKEHHOMH HUTH.

3.21. TouKmi JUTMHHBIA CTEPXKEHb PABHOMEPHO 3apsUKEH C JIMHEHHOM TIOTHOCTHIO

T = 10 mxKn/m. Kaxosa cuna F, neiictByiomas Ha Touedssii sapsn Q = 10 uKu, na-

XOASIMACH HA PAcCTOAHMM @ = 20 CM OT CTepIXKHS, BOJIM3H €r0 CepeHHEI?

3.22. Touxas GeckoHedHas HHTh COTHyTa oA yriom 90°, HuTk HeceT 3apsi, paBHO-

MEPHO pacHpe/IeNeHHbIA ¢ TMHEeAHOM wioTHOCTRI0 T = 1 MKK/M. Onpejenurs crary

F, nefictyiomyio sa Toueunsn 3apsn O = 0,1 MK, PACITONOXEHHBIH Ha GHccek-

TPMCE yIila M y/IaIeHHbIH OT BepUIMHBI yria Ha a = 50 cM.

3.23. Tomkoe KombIO panuycoM R = 10 cM HeceT paBHOMEPHO paclipeieIeHHbIH 3a-

pan Q= 0,1 mxKn. Ha nepreHKysispe K IJI0CKOCTH KOJbLA, BOCCTAHOBIEHHOM H3

€r0 CepeMHEL, HAXOAUTCA TOYeuHbIH 3apsan O = 10 uKo. Omnpepenuts cuy F, nei-

CTBYIOI[YFO HA TOYEHHBIH 3apax O CO CTOPOHBI 3apSHKEHHOTO KONBIA, €CNU OH yaa-

JIeH OT IeHTpa Konbla Ha b =20 cM.

3.24. Touxoe nomyKoIbI0 paguycoM R = 10 cM HeceT paBHOMEPHO PAacTpe/ie/IeHHbIH

3apsN C TMHEHHOM MIOTHOCTBIO T = 1 MKKi/M. B neHTpe KpHBH3HEI [OMYKONBIA Ha-

xomurest 3apsin Q= 20 uKn. Onpenenuts crry F B3aUMO/EHCTBHS TOYEYHOTO 3apsi-
3aPSOKEHHOTO TONYKOJbLA.

3.25)1To ToHKOMY MpPOBONOYHOMY KOJNBIY pajrycoM R = 10 cM paBHOMEpHO pac-
€/IeH 3apsfl C IMHERHOH MIoTHOCTEIO T = 1 HKi/M. B HeHTpe KoJblia HaXO[UTCs

sapan Q = 0,4 mxKn. Onpenenuts cuiy F, pacTarisaronryro koisno. Bsanmozeiict-

BHEM 3apAJI0B KOJIbIIA TpeHebpeys.

u]

4.1. PaccmatpuBas aTOMHOE /PO YpaHa Kak paBHOMEPHO 3apsDKEHHBIH 1o obbemy
IIap, ONPEe/IENATH TOTEHIMAN JJIEKTPUIECKOro Moy B LeHTpe sapa. [Toctpouts rpa-
(UK 3aBUCUMOCTH HANPSHKEHHOCTH 3JIEKTPHYECKOrO MOJIA OT PACCTOAHMS ZI0 LEHTpa
snpa. [puusts paguyc snpa ypasa R =110 m, ero sapsn Q= 92-¢=14710"°Kn.
4.2. TIpocTpaHCTBO MEXTy ABYMS KOHLEHTPHIECKUMH ChepaMH, pafuychl KOTOPBIX
Ry=10 cm u R; =20 cm, 3apspieHO ¢ 06BEMHOI IUIOTHOCTHIO 3apsia O = b/ rz,

b =1 sKn/™, ¥ — paccrosue or o6mero uentpa cdep. OUpesienuTs pasHoCTh 10-
TeHIpanoB Mexxy chepamu. ITocTpomTs rpauK 3aBUCHMOCTH HAIPSDKEHHOCTH
97IEKTPHIECKOTrO MOTIA OT PACCTOAHMA 10 LEHTPa chep.

4.3. Hexotopas crucreMa WMeeT CHEPHYECKH CHMMETPHYHBIA zap;m ¢ obpeMHOMR
nnotHOCTSIO 0 = Py exp(—ar’), e po=1uKwn’, @= 10 M, F - paccrossme
OT LEHTpa JaHHOH cHcTeMbl, ONpe/IeuTh HANPSKEHHOCTD SJIEKTPHYECKOro IoMs B
TOYKE, HAXOJIAMIeHCs Ha paccTosHUM R = 1 M ot nentpa. IToctpouts rpaduk 3aBH-
CHMOCTH HalIPSDKEHHOCTH OT PACCTOSHHUA 10 IE€HTpa CHCTEMBI.

4.4. B mapooGpasnom o6neme pauyca R =100 M paBHOMEPHO pacrpe/ieieH 3apsij
©Q =10 Ki. OnpenenuTs pa3sHOCT MOTEHIMANIOB MEX(Ly OBEPXHOCTHIO IApa ¥ TOY-
KO, Haxo/Amekcs Ha pacCTOSHUU * = 2R ot menTpa mapa. ITocTponts rpaduk 3a-
BUCHUMOCTH HANPsHKEHHOCTH 3JIEKTPHYECKOro NOJA OT PACCTOSHKMSA /10 HEHTpa [apa.
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TZe € — 3apsil DJIEKTPOHa, ¥ — PacCTOsHMe OT ueHtpa cdeprl. ONpenenvTs Hanps-

EHHOCTP EKTPHYECKOTo OIS Ha paccTosuuy ¥ =R/2 ot nentpa chepsi.

4.20. TTpocTpascTBO BOIM3M TOHKOH HE3apsKeHHOH GecKOHewHOM MIOCKOH IIacTH-

HBl MMeeT JNEeKTPHYECKHMH 3apsfl, PACIPEICNCHHBIH CHMMETPHYHO OTHOCHTEILHO

s -1
IUTACTHHEI C 0GBEMHOH IUIOTHOCTEIO P = p, exp(~b - |x]), rne Bemuummbt b =1 oM,
£o=1 MK, |x| — PACCTOSIHHE OT TUIACTHHEL OTIPESeNTs PasHOCTE NOTEHIHA-

JIOB MEXTy MIACTHHOM M TOYKOH, HAXOASIENCs Ha PacCTOSHIM b or nee. [Toctpouts
rpadyK 3aBHCHMOCTH HAIPSKEHHOCTH OT X.
4.21. Merammudeckuil [ap, IMEIOIIHiA mooxuTensubi 3apan O =1 ki, okpyxken
CHMMETPHYHO PACTIPe/IeIeHHBIM BOKPYT HETO OTPHIATENBHBIM 3apsiioM ¢ 06BeMHOH
IUIOTHOCTBIO 0 = br? exp(—r/R),rne b =34,6 uKi/m, R = 1 cm — pamyc mapa,
7 — paccTosiHMe OT LeHTpa Iiapa. OTpeeuTs HAPSKEHHOCTD SJIEKTPHIECKOTO MO
Ha paccrosHuA ¥ = 2R oT nexTpa mapa.
4.22. TIpocTpascTBO BOIM3M NPSMO¥ JUIMHHON HUTH HaKala 3eKTPOHHOH JIaMIIb! 32~
=t
PSIKEHO OTPHIIATENBHBIM 3aPAZIOM ¢ 06eMHOH uioTHOCTHIO 0 = br — exp(—r/R),
rne b=43 mKK1/m?, R =0, MM — paguyc HUTH, ¥ — paccrosHue oT ock HutH. Ca-
Ma HHTh 3apsDKEHa TOJIOKATEIBHEIM 3apS/IOM C JIMHeHHO) mioTHOCTRI0 7= 1 HKI/M.
Onpe/ieiTh HANPSUKEHHOCTE AIEKTPHYECKOTo oM Ha paccrosnn # = 2R ot ocu
HUTH. N
4.23. TInacTuHa TONIMEON d =2 CM HMEET 3JEKTPUUECKUH 3apsl, pacTpe/eeHHbIH
BHYTpH €€ obbema Tak, 4TO ero 00beMHas IUIOTHOCTE 3aBUCHUT TOJIBKO OT pacm‘osmm
X OT leHTpa mwiacTHEEL 10 3akoHy P = P,[1—cos(mx/d)], rne p, =10 K/,
Onpe/ieuTs Pa3HOCT HOTEHIAATOB MEX)Y HEHTPOM M TOBEPXHOCTBIO IIIACTHHEL,
CYHMTAs ee TLIOCKOCTh GeckonedHoR. I1ocTpOUTE rpadK 3aBHCHMOCTH HATIPSKEHHO-
CTH [OJIS OT PACCTOSHUS X.
4.24. CornacHo BEIBOJAM maamo}mn MEXaHUKH TIPH JIOKAIN3ALME 2/IEKTPOHA BHYT-
pu otbepm pamyca R = 1° 107" M ero anexTprueckuit 3aps MokeT GBITh pacrpesie-
JleH 1o 06BEMY € IIOTHOCTEIO
e . of 2mr
PEzoaig Sin“| —|,
27Rr R
IZie € — 3apsil JNeKTPOHa, ¥ — PacCTosHUe OT eHTpa cdepsl. Onpexennts Hanps-
EHHOCTE BIEKTPHHECKOro NoJIs Ha paccTosiHmK » =R/2 ot uentpa cdepsl.

4.25. TIpOCTPAHCTBO MEXUTY ABYMSl KOAKCHANBHBIMH JUIMHHBIMH IVIIMH/IPAMH 3aII071-
HEHO HJIEKTPHYECKHM 3apsIoM C OOBEMHOM IUIOTHOCTBIO, MEHSIOMIEHCs 110 3aKOHy
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p=b -r'3, rxe b = 10 nK. Paguycs munusapos Ry =2 oM, R, =3 oM. Onpeenuts
Pa3HOCTH MOTEHIUATIOB MEXTY LFTHHAPAMH,
a

5.1. DiteKTpHYECKOE M0JIE CO3AHO B MPOCTPAHCTBE TOYETHBIM ITOJIO CHTETHHEIM 3a-
pagom Q =6 nKun. IToNoXHTebHEIE 3apsifi ¢ HEPEeHOCHTCS BAOb CHIOBOM JIHHMM
STOrO MOJIst U3 TOYKK @ B TOYKY b. KakoBo u3sMeHeHHe HOTeHUMANBHON sHeprun Al
TpHXOAAIIeecs Ha eIHHUILY IEPEHOCHMOTO 3apsina, eci 7, =20 cM u 7p = 50 cm?
5.2. DnexTpudeckoe NOJE CO3NAHO TOYedHHIM 3apsmoM @ = 50 uKur. Brermciars
paboTy A BHELIHMX CHUJI IO NIEPEMEIIEH IO TOYedHOro 3apsaa ¢ =—2 uKi u3 Touku
4 B TOUKY b, ecitd paccTOSHES OT 3apsfa () 10 9THX TOYeK DaBHBI COOTBETCTBEHHO
o= 10 cM, 1, = 20 em. Onpenenuts Tarke uzmenenue All HoTeRIMATBHOR BHEPrun
IAHHOH ~CHCTEMbI 3apS/IOB.

OrpenemuTs NOTeHLKAll (¢ JIEKTPUIECKOro oA B TOUKE &, yAATEHHOH OT 3aps-
0=-0,2MxKn u Q,=0,5 MKt cooTBeTCTBEHHO Ha ;= 15¢CM H r; =25 cm.
5.4. Bapsmer Q) = 1 MxKn u Q, = —1 MK Haxogsres na paccrosuuu d = 10 cm
Apyr oT Apyra. OnpeaenuTs 5NeKTPUUEcKrii OTeHIMA @ B TOYKE @, yAaIeHHOH Ha
paccrosHye r = 10 cM OT IIepBOro 3apsia U NeXaell Ha THHAK, IPOXOAAIIeH epes
[epBBIA 3aps/l NEPIEHIUKYIAPHO HanpaBieH o ot O u Q).

5.5. BbraucnuTh NOTEHIMATBHYIO SHEpruio IT CHCTeMBl JBYX TOYEUHBIX 3apANOB
0, =100 uKn u Q, = 10 aKu, Haxonsnmxcs Ha pacctosruy d = 10 oM apyr ot apy-
ra.

5.6. ToHkas KBaapaTHas PaMKa PaBHOMEPHO 3apsyKeHa C JIMHEHHOM TUIOTHOCTBIO 3a-
pana © = 0,2 1Ki/m. OnpesienuTh NOTERIHAN SNEKTPIYECKOTO MO B TOUKE Mepece-
YEHUS IMaroHaneH.

5.7. Touxuii CTepXKeHs COTHYIH TaK, 4T 06pa3oBaicsi PABHOCTOPOHHMI TPEYTroib-
HHK cO cTOpoHO# b = 10 cm. Ha crepHe pacnonoxen 3apsyi ¢ JTMHEHHOM IUIOTHO-
creio T = 10 uKi/M. OnpenenuTs noteHuman SIEKTPITECKOrO IO B LIEHTpE Tpe-
YFONBHUKA.

5.8. Ilo ToxxoMy Konblly pamryca R = 20 cM paBHOMePHO pacnipejielier 3apsyy ¢ JH-
Helino# miotHocTRI0 T = 10 HKu/M. Onpesenuts noTeHman B Touke, JeKalel Ha
OCH KOJIblla, HA PACCTOAHUHU a = S cMm ot nesTpa.

5.9. Ha oTpe3ske TOHKOIO NPSMOTO MPOBOJIHHKA PABHOMEPHO PAacHpe/ieleH 3apsl ¢
JmBerHoN wiotHOocTE0 T = 10 HKu/M. Beraucmats norenmuan, co3naBaeMsii 9THM
3apAIIOM B TOYKE, PacmoNOKeHHOH Ha OCH IPOBOJHKKA M y/aNleHHOM OT Gmicaiinre-
O KOHIIa OTPe3Ka Ha pacc’ronvre, PaBHOE JUIMHE 3TOTO OTPe3Ka.

5.10. Onpepenuts MOTEHUUAN S/IEKTPHYECKOTO [0S B LEHTPE NPABMIIBHOM [ECTH-
YTONBHON PaBHOCTOPOHHEH PaMKHM, MMEIOWEH SIeKTPHYEeCKUil 3aps ¢ JIHHEHHOMK
wiotHocTsio T = 1 HKi/M. Cropona pamku b = 10 oM.

S5.11. Tonkas HUTh H30THYTa 10 JIyTe OKPYKHOCTH pajguyca R = 10 cM u HeceT OTpH-
LaTeNBHBIH 3apAN ¢ TUHEHHOH MIOTHOCTHIO T = 10, HK/M. [lnuHa HUTH paBHA TONO-
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BHHE JJIMHBI OKPYXXHOCTH. Onpenenm‘s NOTeHLMan SIEKTPHYECKOro I0Jid B LUEHTpe
OKPYXHOCTH.

5.12. BecKOHEYHO JUTMHHAS TOHKas MPAMAsk HATH HECeT PABHOMEPHO PacTIpeiesieH-
HBIH 1O JUTMHE HUTH 3apsaA ¢ JMHedHoH mioTHocTho T = 0,01 MxKn/m. Onpeaenuts
PasHOCTh MOTEHIMATOB AP B JIBYX TOYKAX IIOJs, yAATeHHBIX OT HUTH HA I} = 2 CM B
n=4cm.

5.13. VmeroTes JiBe KOHUEHTPHYECKHe MeTaumdeckue cheprl paguycamu R; = 3 cm
R; =6 cm. 3apsn Q; BHyTpennei chepst paser —1 wKJI, uenmei Q, = 2 uKo. Haiirn
HOTEHIHAT () SNIEKTPHYECKOTO OIS Ha paccTosHuu: 1)1 =1 eM; 2) =5 eM; 3) 13 =
9cM oT obmero nexTpa chep.

5.14. 3apsn pacnpesie/ieH PaBHOMEPHO 10 GeCKOHeqHOMH ILIOCKOCTH C TIOBEPXHOCT-
HOM TWIOTHOCTRIO & = 10 HK/M. Onpenenyts pa3sHOCTh MOTEHIMATOB AQ JBYX TO-
YK I0Jis, O/(HA M3 KOTOPBIX HAXOMMTCS Ha IJIOCKOCTH, a Apyras yHajleHa OT IUIOCKO-
cTu Ha pacctosuue d = 10 cm.

5.18. JIge 6eckoHeuHEIe NapAIENbHEIE IIOCKOCTH HAXOAATCS HA PACCTOSHMH d paB-
Hom 0,5 cm apyr oT apyra, Ha IUIockocTsix paBHOMEPHO pacmipelenensl 3apsibl ¢
OBEPXHOCTHBIMHU IUIOTHOCTAMH O = 0,2 MkKi/M? 1 o= — 0,3 MxKi/M?. Onpenenuts
Pa3HOCTh [IOTEHIHANIOB MEX/IY ILIOCKOCTSIMH.

5.16. INapajuienpHbie TWIOCKOCTH HaXO/STCA Ha PaccTosHuu d = 1 ¢M ApyT OT Apyra.
Iltockoctu HECYT PaBHOMEPHO pacnpe/ie/ieHHbIe 10 TIOBEPXHOCTH 3apsi/ibl C IIIOTHO-
crsimu 0, = 0,2 mxKia/m® 1 0;=0,5 mxKi/m?. Haitru Pa3sHOCTh MOTEHITUANIOB MEXTY
IIaCTHHAMH.

5.17. Merannudeckuil mapux nuaMerpoM d = 2 oM 3apspkeH OTPHLATENBHO HO [0-
TeHnmana ¢ =-150 B. CKoJIBKO 311€KTPOHOB HAXOAUTCS Ha [IOBEPXHOCTH IIaprKa?
5.18. Cto 0/IMHAKOBEIX Kanellb PTYTH, 3apXKeHHEIX 10 moTeHmuana ¢ = 20 B cu-
BaroTCs B ofiHy Gomsiryo karmo. Kakos motennuan ¢ o6pasosasieiics karm?

5.19. JIpe Kpyriisle META/UIMYECKME IACTHHEL paguycoM R = 10 cM kaxpas, 3apsike-
HEI Pa3HOMMEHHO, PACIOJOXEHB! OAHa IPOTHB JPYroH MapasulenbHo JAPYT ApPYTY H
NPUTATHBAIOTCS ¢ CHNoif F = 2 MH. PaccrosHue d Mexy IacTHHaMH paBHO 1 cM.
OrnpezieuTs pasHOCTh NOTEHIUANIOB MY IUIACTHHAMH.

5.20. Dnextpudeckoe none £ co3naHO 6€CKOHEYHO JMHHBIM LIIHHAPOM, PAaBHO-
MEPHO 3apsDKEHHBIM C TIOBEPXHOCTHOH ToTHOCTEIO ¢ = 0,1 MxK. Panuyc nmmuapa
R =5 cm. Onpesenurs TOTEHLMaNn ¢ B Touke @ Ha paccTouHmu r =10 cM or
OCH JIaHHOTO IMIHHIPA.

5.21. C xako#l CKOPOCTHIO JOCTHIalOT aHOZA SJIEKTPOHHOM JIaMIIBI 3JIEKTPOHBEI,
HCIYyCKaeMble KaToJOM, CIIM Pa3HOCTh IOTCHUHKATOB MeXIY KaTOAOM M aHOJOM
paBHo A@=200 B? HayaneHol CKOPOCTBIO 3/1eKTPOHOB MOXKHO IPeHEOpeds.

5.22, DnexTpoH (IPOTOH) BEUIETAET M3 TOYKH, OTEHIHAI KOTopoi 600 B, co cko-
poctho 12 MM/c B HanpaBIe€HUM CHIOBBIX JIMHUH 10/s (I(POTHB CUIIOBEIX THHUI
nons). OnpesenuTs NOTEHIUA TOIKH, OIS 10 KOTOPOH, 3IEKTPOH (IIPOTOH) 3a-
TOPMO3HTCH.
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5.23. TIpOTOH JNIETUT OT TOUKH @ K To4Ke b, MEX/y KOTOPEIMH UMEETCS Pa3HOCTh
norennuanos U = 100 B. Kakyio cxopocts 6yer HMeTh IIPOTOH B TOUKe b, eciu
B TOYKE @ €ro cKopocTh OBLIa paBHa HYJHO?

5.24. 3apsokeHHas 9acTHI, PO/ B BaKyyMe yCKOPSIOLLYIO Pa3HOCTb [IOTEHIMANOB
U = 600 B, npuobpena ckopocts V' = 5,4'10° m/c. OnpeyienuTs yaensHbif 3apsn
4acTHLE! (OTHOILICHME 3apsjia K Macce).

5.25. Konbrio pamiyca R = 1 cM MMeeT paBHOMEPHO pacIpefeNeHHBIH OTprLaTeb-
ueiit 3apax O = 1 5K Kakyio ckopocts npuobperer a1eKkTpoH, yaanssck 6es Ha-
YaIbHOM CKOPOCTH M3 IEHTPa KOJIblA B 6CKOHETHOCT?

8]

6.1. Toueunnie 3apamsl Q) =-—1 uKn u ;=1 sKn pacnonoxeHsl Ha IIOCKOCTH
B y3Jlax pEIleTKH ¢ sefikol B GopMme kBajpara co cTopoHodt a = 0,1 M. Y3usl pe-
IIETKH, B KOTOPBIX HAXOJATCS YKa3aHHBIC 3apsibl, 3a[aHbl paJuyCaMH-BEKTOPaMH
A =(a, a), 7, =(-a,—a).B ocraisHbIX y31ax 3apsfbl OTCYTCTBYIOT. ONpenenuTs
JIMIONBHBIH MOMEHT P JAaHHOM CHCTEMbl 3apsfioB W e TNOTEHLHAlbHYI0 3Hep-
ruio IT Bo BHemmeM snexTpuueckom mone £ = (50, 0) B/m.

6.2. /IBa TOYEYHBIX JHIIOJA C JNEKTPHYECKHMH MoMeHTamMu p; = 1 nKnM u p, = 4
KM HaXOAATCA HA PACCTOSHMM T = 2 CM ApYr OT jpyra. Haiftu cuny ux B3ammo-
JIEHCTBYS, ECIIH OCH JIMTIOJIEH JIeKaT Ha ONHO# NPSMO#.

6.3. Tumons ¢ amexTpudeckuM MomenToM p =20 HKI'M HaXoguTCS B OJHOPOJHOM
3NIEKTPUYECKOM [0JIe ¢ HanpspkeHHOcTsio E = 50 xB/M. Bektop snekrpuyeckoro
MOMEHTa cocTaBiseT yroa o = 60° ¢ cunoBsME JiHEAIME 11011, KakoBa noteHuu-
anpHas sHeprua IT mumona? 3a HyneBYIO IOTEHUMANBHYIO SHEPIHiO IPHHATH 3HEP-
THIO0, COOTBETCTBYIOLIYIO TAKOMY PACIIONIOXEHUIO AWIION, KOIld BEKTOP JIEKTpUYe-
CKOr'0 MOMEHTA INePNEeHANKYIAPEH JIUHUAM II0JLA.

6.4. Toueunsie 3apsager Q) =-2uKn, Q,=1uKn, 0;=1 sKn pacnomoxens Ha
IJIOCKOCTH B y3/1ax PELIETKH C s9eikoi B hopme kBampaTa co cropoHo# a = 0,1 m.
V30El pemeTks, B KOTOPSIX HAXOISTCS YKa3aHHBIE 3apsifibl, 3aJaHbBl PaJHyCaMH-
Bektopamu A = (a, 0), %, =(-a, a), 7 =(-a,-a). B ocTanbHLX y3max 3apset
orcyTeTByIOT. OnpeieNuTh JUNONBHEI MOMEHT P [@HHOM CHCTEeMBI 3apsfloB
ee MOTCHIMAThHYI0 SHeprmio Il Bo  BHENIHEM  BNEKTPHYECKOM  Iojie
E = (100, 0) B/m.

6.5. JTUmos ¢ I1eKTpHYECKAM MOMEHTOM p =100 nKi-m CBOGOMHO yCTAHABIMBACTCS
B O/[HOPOJIHOM 3JICKTPUYECKOM Iojie HampsokerHocTsio E = 10 kB/m. Onpenemats
M3MEHEHHe TIOTeHIHabHOM sHepruy ALl JUII0Is IpH IOBOPOTE €ro Ha yroJ o. = 60°.
6.6. Toweunsie sapamsl O, =3 8Kn, O, =-18Kn, Q;=-18Kn, O,=-1 K pac-
TOJIOXKEHB! Ha IUJOCKOCTH B y3JaX PEIleTKH ¢ f4eHKoH B opMe KBajpaTa co CTOpO-
HOM a = 0,1 M. V31IBI peleTky, B KOTOPhIX HAXOAATCA YKa3aHHbIe 3apsipl, 3alaHbl
panuycamu-sexropamu 7y = (0, 0), 7% =(a, a), F, =(-a,0), 7 =(0,—a).B oc-
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TAIBHBIX y3JIaX 3apPSMbl OTCYTCTBYIOT. Onpe/IeiTh NUIONBHbI MOMEHT P JaHHOK
CHCTEMBI 3apSOB M ee INOTeHLUHAIbHYI0 JHeprmio I1 BO BHEUIHEM 3JIeKTpude-
cxom mone E = (0,100) B/m.

6.7. Toueynsie sapsanr Q) =1uKn, Q;=1uKn, Q;=-2 sKn pacnonoxersl Ha
MIOCKOCTH B y3Jlax pelleTku ¢ saeikoi B popme ksanpara co croponoi a = 0,1 m.
V3nbl pelueTky, B KOTOPHIX HAXOATCS YKa3aHHbIC 3apsyibl, 3a/laHbl pajikycamu-
Bexropamu 7, = (a, a), ¥, =(=a, a), 3 =(a,—a). B ocraibHbiX y3naX 3apsjsl
oTcyTeTBYIOT. OUpeieiTh MIONbHEIH MOMEHT p JaHHOM CHCTEMBI 3apsioB U
€e TOTEeHIHAIbHYIO JHEPIuo 11 BO BHCIUHEM ONEKTPUIECKOM nojie
E = (0,-100) B/m.

6.8. Toueunsie 3apsner Q=2 uKn, 0,=-18Ki, 03 =-18K1 pacnonoxens Ha
IUIOCKOCTH B y3J1aX pelieTku c sielikolt B popme kBajparta co croposoit a = 0,1 m.
V3nbl peureTky, B KOTOPBIX HaXOAATCS yKa3aHHbIC 3aps(bl, 3a]aHbl Pajidycamu-
sexkropavu 7, = (0,0), 7 =(a,0), 7 =(-a, 0). B ocransupx y3iax 3apsyist oT-
cyTeTByioT. ONpe/ienuTh MMNONBHEI MOMEHT P JaHHOH CHCTEMBI 3apSl0B M €e
NOTEeHIMATBHYI0  9Heprmio I BO  BHeIIHeM  9NEKTPHYECKOM  Tofie
E =(0,-100) B/m.

6.9. Jlpa ToWedHBIX (MOJNEKY/ISPHBIX) THUIONA HMEIOT 3EKTPHYECKHE JMIONbHBIE
momentsl p; =20 nKnm 1 py = 50 nKn'm. OTH UIIONA HAXOAATCS HA PaccTos-
ui 1= 10 cM Jpyr OT Apyra, TaK 49TO MX OCH JIeXaT Ha OJIHOM NpAMOK. Brraucnuts
B3aMMHYIO TTOTEHIMAEHYIO SHEPTHIO JIANOJIEH, COOTBETCTBYIONIYIO MX YCTOHIHBOMY
PAaBHOBECHIO.

6.10. Toueunste 3apsasl Q) =3 nKn, Q;=-1uKn, Q3 =-1 uKn, Q,=-1uKn
PACITOIOXKEHB! Ha IUIOCKOCTH B Y3/aX PEmIeTKH C s4yekkoil B Gopme kBajpara co
cropoHoit a = 0,1 M. Y316l pelieTky, B KOTOPBIX HAXOAATCS YKa3aHHbIE 3apsfbl, 3a-
nans pamnycamu-sextopavu 7 = (0,0), 7 =(a,0), A =(0,a), 7, =(-a,0).B
OCTAIBHBIX y371aX 3aps/ibl OTCYTCTBYIOT. OTpEENTUTh MUIONbHbIA MOMEHT p JaH-
HOM CHCTEMbl 3apSJ0B H ee NOTEeHIHMANbHYI0 SHepruio I1 BO BHEIIHEM 3iek-
piteckom mone £ = (=50, 0) B/m.

6.11. PaccTosmue MexIy 3apsiamu aunons Q = + 3,2 uKu pasno / =12 oM. Haitru
HANpSHKEHHOCTs E H [OTEHIHMAN ¢ NI0J1, CO3MaHHOTO AUIIONEeM, B TOUKE, yIaeHHOA
Ha r= 8 cM kak oT 11epBoro, TaK M OT BTOPOro 3apsja.

6.12. Toueunsre 3apsgsl Q) = 1 8Kn, 0;=1uKn, Q3=-2 HKJ pacnonoxeHs! Ha

IUIOCKOCTH B Y3/laX PEMIeTKH ¢ sdeiikoi B (opMe kBajpaTa co CTOpoHO# a = 0,1 M

V3B PeIeTKH, B KOTOPBIX HAXONATCA YKasaHHBIC 3apsulbl, 3aJIaHbl PajiHyCcamu-
sexropamu F, = (a, 0), 7, =(0, a),  =(-a,~a). B ocTanbupx y3nax 3apsiisl
o1cyTCTBYIOT. OlpeseuTh TMIONEHBIH MOMEHT P JIaHHOH CHCTEMBI 3apSJIOB H
ee noreHmuanpHylo oHeprmio I1  BOo  BHemHeM  NEKTpHYECKOM  HOJE

E = (50, 0) B/m.
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6.13. OnpenteTTh MOMEHT CHJI, IEHCTBYIONIMX HA [TATIONH C 3EKTPUYECKAM MOMEH-
ToM P =2 HKJI'M, HAXOJSIIICA B OHOPOJHOM /IEKTPHIECKOM TI0Jle HAPSDKEH-
HocThio E = 15 KB/M. BeKTOp P COCTaBNSET ¢ HANPABIEHAAMY CHIOBBIX JIAHMIA T10-
1 yrox o = 60°.

6.14. Toueunwie 3apsmst Oy =3 BKn, Q,=-1uKn, Q3 =-1 8Ky, Q4 =-1 5Kn
PACTIONIOXEHbl  Ha IUIOCKOCTH B Y3JIaX PemeTKH ¢ AucHKoil B ¢opMe Kpajipara co
cTopoHoif @ = 0,1 M. Y3/IBI PETIETKH, B KOTOPBIX HAXOJNTCS YKa3aHHBIE 3apsibl, 3a-
Jansl pammycamu-sekropamu 7 = (0, 0), 7, =(a,0), # =(0,a), 7, =(-a,—a).
B ocranpHBIX y3nax 3apsuibl OTCYTCTBYIOT. Ompenermurs AMIONBHBIA MOMEHT P
JIQHHOK CHCTEMBbl 3apANOB M €€ MOTEHIMANbHY0 JHEpruio 11 BO BHENIHEM
anexrpudeckom none E = (=100, 0) B/m.

6.15. Jlymoms ¢ SneKTprHaeckuM MOMenToM p =100 nKi-M cBOGOIHO YCTAHABIHBAET-
Cs1 B OJHOPO/THOM 3JIEKTPHYECKOM M0JI€ HanpsukeHHOCTHI0 E = 150 kB/M. Boraucmmrs
paboty A, HeoGX0AAMYIO ISt TOTO, UTOGK! IIOBEPHYTH JIMTIONS Ha yron o = 180°.
6.16. OnpezieTs HANPKEHHOCTH IIOJISL, CO311aBAEMOTO TOUETHBIM JIMTIONEM C DJIEK-
TpHHeCKEM MOMeRTOM = 4 mKur-M, Ha pacerosauM r = 10 cM OT HeHTpa Mo, B
HANPABJICHAH, COCTABILIIONIEM YIOM 0. = 60° ¢ BEKTOPOM 3JIEKTPHIECKOr0 MOMEHTA.
6.17. Togeunsie 3apaast Q; =1 8K, Q,=1uKxu, Q5 =-1 uKn, Q,=-1 uKn pac-
TIOJIOXEHBI Ha IUIOCKOCTH B y3JIaX PEMICTKH C S9eikoi B Jopme KBaIpara co CTOPO-
Ho¥ a=0,1 M. V3l pemeTky, B KOTOPHIX HAXOJATCS YKA3AHHKIE 3apSUTB, 3a/a-
mel pamaycamu-sextopavn 7 = (0,0), 7, =(a,0), 7 =(a,a), , =(0,a). B
OCTANBHBIX Y3/1aX 3PS/l OTCYTCTBYIOT. ONpeenuTh JUIONBHEN MOMEHT P JaH-
HOM CHCTEMBI 3apsjlOB H €€ NOTEHIMANbHYI0 SHepruo I1 BO BHemHeM 3jex-
tpuaeckom moite E = (0,100) B/m.

6.18. Toueunsie 3apsmsi Q; =1 BKn, Q,=-2uKn, Q; =1 uKn pacnonoxensl Ha
IUIOCKOCTH B y3/laX PEIIETKH C saeikoi B popMe xBampara co cropoHod a = 0,1 M.
V3JIbl PEIIeTKH, B KOTOPHIX HAXOJATCA YKA3aHHBIC 3apsylbl, 3aJaHbl DajAyCcaMu-
sekropamu 7y = (a, a), ¥, =(-a, a), 7, =(—a,—a). B ocramHex y3nax 3aps-
ABI OTCYTCTBYIOT, OTpE/IeNIHTE IANONBHBIA MOMEHT P JaHHOM CHCTEMBI 3apsioB
H  ee TOTEHIMaIbHYl0 SHepruio  I1 BO BHemHEM ONEKTPHYECKOM  IOJe
E =(0,-100) B/m.

6.19. Paccumrrath JUIONBHBI 3MEKTPHYECKHI MOMEHT CHCTEMEI 3apsnos ;= 4 HKi,
Q7= Q3 =-2 HKJ1. 3apsitbl PACTIONOXKEHBI BIOJb OTHON IPSMOM HA OJIMHAKOBOM pac-
CTOSHMM IPYT OT Apyra b =0,1 m.

6.20. Toueunsie 3apsmsi Q) =1 BKn u Q;=-1 K pacnionioxeHsl Ha ILIOCKOCTH
B y3nax pemeTkd c sueiikoit B popMe kBaxpara co croporoit a = 0,1 M. V3msl pe-
IIETKH, B KOTOPBIX HAXOJATCS yKA3aHHBIC 3apsi/Ibl, 3aJaHbl PajjdyCcamMy-BEKTOpaMU
F, = (a, a), ¥, =(~a, a). Onpene/mTs JMNOMbEEI MOMEHT J JaHHOM CHCTEMBbI
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3apsAf0B M €€ NOTEHIHAIBHYIO IHEPIHIO0 I1 Bo BHemHeM DNEKTPUYECKOM MNone
£ =(50,0) B/m. '

6.21. BBIYMCIHTS MOTEHIHAN 3EKTPUYECKOro MOJsl, CO3/[aBaeMoe TOUEUHbIM IO~
JIeM ¢ SMeKTPHdecKHM MOMeHTOM P = 6 HKi-M Ha paccTosamu r = 12 cM OT LenTpa
[IAIOIS B HAIIPABJIEHHY, COCTABIISIOMIEM yroil o = 150° ¢ BEKTOPOM 3IIEKTPHYECKOro
MOMeHTA.

6.22. Toueunsie sapser Q) =1 vKn, Q; =1 uki, Q3 =—1 uKn, Q= -1 HKu pac-
MONOXEeHB! Ha IUIOCKOCTH B y3JIaX PelleTKH ¢ sreifkoi B hopMe KBajpaTa co CTopo-
Hoil @ =0, M. Y3Ibl pemieTKd, B KOTOPBIX HAaXOMATCH yKa3aHHBIE 3apsubl, 3a1a-
HEl pamuycamu-Bektopamu 7 =(a,0), 7, =(a, a), F, =(-a,a), ¥, =(-a,0).
B oCTanpHEIX y3nax 3apsibl OTCYTCTBYIOT. ONpefenuTsh AMIOIBHEIA MOMEHT P
JIAHHOHM CHMCTEMBl 3apslioB H €e IOTeHUManbHylo sHeprmio [I Bo BHelmHeM
anexrpraeckom noe E = (=100, 0) B/u.

6.23. OnpesienuTh AUNONBHBIA HMEKTPHUECKHH MOMEHT CHCTeME! 3apsinoB O; = 0=
—4 uKn u Q3 = 8 5K, pacrionioXXeHHBIX B TIOPSA/IKE BO3PACTAHMA HX HOMEPOB BIONb
oot psvoit. Paccrostaue Mexay Q) 1 ;=2 cM, O u Q3 =4 cm.

6.24. Toueunsie sapsmer Q) =—1uKn, 0;=2uKn, Q3 =-1 sKn pacnonoxensl Ha
IUIOCKOCTH B Y3/1aX PeleTKH ¢ s4eiikoil B popMe kBanpara co cropoHol a = 0,1 M.
V3ns1 PELIETKH, B KOTOPBIX HaXOJATCA YyKa3aHHbIE 3apsibl, 3aJaHbl pagdycaMu-
sextopamu 7/ = (a, a), 7, =(-a, a), i, =(-a, —a). B octanpHEIX y3nax 3apssl
otcyretByroT. OUpeienuTh JUIONBHEN MOMEHT P JaHHOM CHCTEMbI 3apslioB M
€€ MNOTEHUHAIBHYIO SHEPryIo I BO BHEIIHEM 3EKTPUIECKOM noJe
E = (0, 50) B/m.

6.25. Bapsmet O; = Q, = 8 ulur u Q3 = 16 HKuI pacnonoxens! B BepIIHHAX PABHO-
CTOPOHHETO TPEYrOJbHHKA CO CTOPOHAMHU @ = 2 CM. BBIYMCIMTE AMIONBHEIA dieK-
TPHYECKHH MOMEHT ITON CHCTEMBI 3apsi/IOB.

u} o

7.1. Yactuua Maccoit m = 1 mr, umeromas 3apsn Oy = 1 HKn, HauuHAeT ABUTATECH
aaneka o ckopocTsio V= | M/c B CTOpOHY 1eHTpa 3apsbieHHoro Hiapa. Ilpu kakom
MHHHMaJIBHOM 3HAYEHMH PAjuyca [apa YacTHlia JOCTHIHET ero IOBEPXHOCTH, eCITd
3apsit wapa Q= 3 HKn?

7.2. JI0 KAKOTO PaCCTOSIHUS MOTYT CONM3UTLCS /1Ba JNEKTPOHA, ECIIH OHK IBHKYTCA ¢
GONBIIOTO PACCTOSHHS HABCTPETY APYT APYTY C OTHOCHTEINBHOM CKOPOCTBIO V=10

M/c? o

7.3. Pa3HocTh NOTEHIMAIOB MEX/IY KATOJOM U aHOJOM 3JIEKTPOHHOH JIaMIIhl paBHa
.9~0—B. KaxoBa CKOpPOCTE 2JIEKTPOHA B MOMEHT yapa 06 anon?

7.4. Tpu 3NEeXTPOHa, HAXO/MBIIAXCA B HAYANBHEIH MOMEHT BPEMCHH HEMO/IBIKHO Ha
OJIMHAKOBBIX paccTOSHMAX @ = 10 HM ApYr oT Apyra, HaYHHAIOT Pas3NeTaThCs NOX
neffcTBHeM CHUT OTTANKUBaHWs. Kakumu Gyyr CKOPOCTH 3EKTPOHOB Ha GOMBLIOM
PpacCTOSHUH JPYT OT ipyra?
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1.5. Konb1io paguyca R = 1 cM MMeeT paBHOMepHO pacnpeiesieH b OTPHUATE/IBHEIH
sapan O = 1 uKn. Kakyro ckopocts npuo6perer aNekTpoH, yaamisch 6e3 Hagansuoii
CKOPOCTH 3 IIeHTpa Kolblia B GeckoneynocTs?
7.6. 3apsoxenHas 4acTHIA, DPOKIA B BaKyyMe YCKOPSIONIYIO Pa3HOCTh OTEHIMATOB
U = 600 kB, .npuoGpena cxopocts V' = 5,4710° m/c. Onpenenuts YAENBHBIR 3apss
4acTHIB (OTHOMIEHKE 3aps/ia K Macce).
1.7. Ilpu GombapmpoBKe HENOABHKHOTO A/pa HATPHS (-YACTHIICH CHIIA OTTANKHMBA-
HYS MEXy HEMH JIOCTHIIIA 3Hadenus /= 140 H. Ha kakoe HauMeHbIIee paccTosHuE
NpHOMA3HIACE O-4ACTHIA K AAPY aToMa Hatpis? Kakyio Ha4anbHyio CKOPOCTh HMe-
I o-gacTuia?
7.8. BeckoHeuHas ILIOCKOCTH 3apskeHa OTPULATENBHO C OBEPXHOCTHOM MIOTHO-
ctri0 0= 35,4 uKn/M2. Tlo HANpaB/ICHHIO CUIIOBOH JIMHHM 11015, CO3AaHHOIO IIOC-
KOCTBIO, NETUT INEKTPOH. ONpPeNeUTh MUHUMAIHOE PACCTOAHUE, HA KOTOPOE MO-
XET MOJOATH K IIOCKOCTH BNEKTPOH, eCili Ha PACCTOSHUM S = 5 CM OH HMel KuHe-
THYECKYI0 onepruro 7= 80 3B. 3
7.9. Tlporon, HawanbHas cKOpOCTh Kotoporo V = 100 wm/c, BieTen B OJIHOpO/IHOE
SNEKTPUIECKOE IIONE TaK, YTO BEKTOP CKOPOCTH COBIIAN C HANPABIEHHEM JIHHMH Ha-
TpskeHHoCTH. Kakoe paccTOAHME JODKEH IPOETeTs MPOTOH B 3TOM MOJie, YT06bI
€r'0 CKOPOCTh yJIBOMJIACH, ECIIH HATIPSDKEHHOCTS mosist £ = 300 B/em.
7.10. Onpe/ienuth HAYANBHYIO CKOPOCTh COIMKEHMS TPOTOHOB, HAXONSIIMXCK Ha
AOCTATOHHO GOJBIIOM PACCTOSHHU APYT OT JPYIa, €CNM MEHUMATBHOE PACCTONHHE
Fmin, HA KOTOPOE OHH MOTYT COIH3UTECS B BAKyyMe, PABHO 107" em.
7.11. BRomms CrIIOBO# JIMHMH O/IHOPOJHOTO 3IeKTPHYECKOTO TOJLE ABEIKETCH IPOTOH.
B Touke 1ot ¢ moTeHimanom @, = 445 B npotoH umen ckopocTs ¥ =100 xm/c. Om-
PEeNeUTh NOTEHLMAI (b, TOYKH II0JIsL, B KOTOPOH CKOPOCTE IPOTOHA BO3PACTET B ABa
pasa. OTHOIIEHNE 3aps/a NPOTOHA K ero Macce pasHo 96 MK/kr.
7.12. OT 10BEPXHOCTH OTPHUATEIBHO 3asDKEHHOTO Iapa OTAeNAeTcs 663 HadambHOM
cKopocTy 3eKTpoH. Kakoi GyneT ero ckopocTs Ha GOIBIIOM PAaCCTOSHUM OT HIapa,
aguyc mapa R = 1 cM, 3aps mapa Q = 1 uKn?
7.13./TIpoToN, JIETAIIHH MO HANPABIEHHIO K HEMOABIKHOMY SAPY ABYKDATHO HOHH-
BaHHOIpATOMa reyus, Tp¥ TOCTIKEHUH Hexo‘ropoﬁ TOYKH IOJIA C HATIPSHKEHHO-
creio £ = 10 xB/cm umeer cxopocts ¥ = 1 kw/c. Ha xakoe paccTosHue cMOKeT
TPOTOH MPUOIHM3UTECS K 3TOMY SApy?
7.14. Kaxas yckopsiomlas pasHOCTh MOTeHHMAnoB TpeGyercs, 41o6BI coobmmTh
NEKTPOHY ckopocThk V= 30 Mm/c?
7.15. JIBa 3)1eKTpOHa, HaXOiCh BHAYaNe Ha paccrosEuu » = 0,1 MM Apyr oT jpyra,
HAYMHAIOT [IBUIaThCs IO AEHCTBHEM CHII OTTAlKMBaHWs. Kakyl0 MaKCHMAaibHYIO
CKOpPOCTh OHM IpHo6peTyT?
7.16. Kaxast 3HEprus BBIIETHTCS IIPU HEYNIPYTOM yIape eKTPOHA O MOJOKHTENBHO
3apSOKEHHBIA map panuyca R = | cM, ecii Ha GECKOHEUHO GOJBIIOM PACCTOSHAM OT
1apa cKOpOCTh 371eKTPOHa GhUTa HanpaBlieHa K HeHTpy miapa u pasHa V= 100 xm/c?
Sapan mapa Q = 1 MK
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7.17. B 0ZHOpOJHOE SMEKTPHHECKOe Tone HanpsvkenHocTeto £ = 1 kB/M Breraer
B0 CHOBOH JIMHWH 3MEKTPOH €O ckopoctsio 1 Mm/c. Onpenemts paccTosiue,
HPO#IEHHOE HJIEKTPOHOM JI0 TOYKH, B KOTOPOJi €10 CKOPOCTh 6yJeT paBHA HOJOBUHE
HavaNbHOH.

7.18. Yerripe Manble NBUIMHKE ¢ Maccamu m = 0,1 Mr kaxjias pacIoioMens B Bep-
LIMHAX KBaxpara co CTOPOHOH a = 1 oM. ITsuTHHKAaM COOBIIMITE OMHAKOBEIE 3apA/IBI
Q= 1 5K 1 IpeoCTABHIIM BO3MOXKHOCTb Pa3eTaThes MOJ AeHCTBHEM CHII OTTall-
KuBaHus. OTIPEAEIMTh CKOPOCTh IBUTHHOK Ha 6OJBIIOM pAacCTOSHUM APYT OT /pyTa.
7.19. [TeiunKa Macco#t m = 1 nr, Hecymas Ha ceGe 5 a1eKTpoHOB, porwia 6e3 Ha-
;IJ—I_I:HOﬁ CKOPOCTH B BaKyyMe YCKOPSIOI(YIO pasHOCTE IIOTEHITHANOB U= 3 MB. Ka-

CKOPOCTB IPHOGPETET MbUMHKA?

Ilpu o6nydeHuy mapa yisTpadHoNeToBEMI TIYIaMH C €ero [IOBEPXHOCTH BBI-
PEIBAIOTCS HMEKTPOHKI C HAYATBHON CKopocThio ¥ =10" m/c. I;! pesynbTare map npu-
obpeTaeT MONOXKUTENBHBIH 3apsn. Oupexenurs NPeieTbHEN 3apsl Wapa. Payuyc
mapa R =1 cM.

7.21. DNeKTpOH ABHKETCA BIOJH CHIOBOA JIMHAM OHOPOJIHOTO SEKTPUUECKOrO 110~

15, B HekoTopo#l TouKe oS C moTenuuanoM ¢ = 100 B onekrpos uMes ckopocTs

¥V = 6 Mwm/c. Onpenenith MOTEHIMA] TOUKH [0S, B KOTOPOi CKOPOCTH JIEKTPOHA

GyJieT B /1Ba pa3sa MeHBbIITe TIEPBOHAYATBHOU.

7.22. Tlpy pajuoakTUBHOM PACTIAJe U3 Sipa aTOMa IOJIOHHS BEUIETACT O-HACTHLA CO

ckopocTsio V = 1,610 m/c. OnpesenuTs pasHOCTh IOTEHIHATIOB JNEKTPHIECKOTO

oL, B KOTOPOM MOXHO pa3OrHaTh MOKOSAIIYIOCS OL-4aCTALYY (simpo aToMa renus) 10

TaKOM XKe CKOPOCTH.

7.23. IIpOTOH ABIKEICS IO HANPABIEHHIO K IEHTPY PABHOMEPHO 3apSKCHHOTO 10

noterimana @ = 400 B mapa. Kako# MUHEMATBHOM CKOPOCTHIO NOMDKEH 0bianars

IIPOTOH, HAXOACH HA PACCTOAHMUI, PABHOM UETEIpEM pajyycaMm Iiapa OT ero UeH1Ipa,

9T0GH! TOCTHIHYTH IOBEPXHOCTH 1apa? ¥

7.24. JNeKTPOH, NPOHLs B unocxc:,M KOHZIEHCATOPE ITyTh OT O/JHOM IUIACTHHEL JI0 ApY-

ro#, npuoGpes ckopocts ¥ = 10° M/c. OnpejenuTh pasHOCTD NOTEHIHATIOB MEXIY
M.

:3§Tgl:[il:moﬂ BEITETAET M3 TOUKH, TOTEHIHAN KOTOPOH pasen 450 B, co cxopc;—

crpro V=190 m/c. Kakyto cKopocTh OH Gy/leT MMeTh B TOUKe C NoTeHmanoM 475 B?

o

8.1. C xakoi CHIOM NIPUTATMBAIOTCA APYr K APYry IUIACTHHBL 3apsDKCHHOIO
TTOCKOTO KOHAEHCATOpa, JMeKTpoemkocts kotoporo C = 1 MK®, paccrosuue
MEXIY TIacTHHAMH d = 1 MM, M pasHoCTh [IOTEHI[HAIOB U Mexy niacTUHaMy
xoroporo passa 100 B? Koupencarop HaXOLNTCS B BOS/yXe. i

8.2. OnpeenuTh dIEKTPOSMKOCTE C metannuueckoii cdepsl pagmycoM R = 2 cM, 110~
IPYXeHHOH B BOATY. [IUd/eKTpHHIecKas IPOHHIIAEMOCTh BOMEI € = 81.
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8.3. Onpenienurh 371€KTPoeMKOCTh 3emid, npuHAMas ee 33 POBOAIIAI map paany-
coM R = 6400 xu. JlusnexTpHaeckas IPORHIAEMOCTS aTMocd)epHOro Bo3xyxa €= 1.
8.4. Jlpa Meraiunueckux Wapa pagmycamu R, = 2 oM 1 R; = 6 cM coenuHerE! npo-
BOIHHMKOM, EMKOCTBI) KOTOPOTO MOXHO NpeneGpeys. DToil CHCTEMe coobmIeH 3apsij
Q=1 aKun. HaiiTi 10BepXHOCTHYIO TUIOTHOCTS O'3apA7IOB Ha IIapax.
8.5, Illap paxuycom R; = 6 cM 3apsiken 1o norennmana ¢; = 300 B, a map paguycom
R;=4 cM - o morermana ¢,= 500 B. Onpesenuts moTeHIman ( IIapoB IIOCIE TOTO,
KaK X COEJIMHMIIM TOHKMM METAIMYECKUM NPOBOJHAKOM. EMKOCTBIO COEIMHM-
TENBHOTO POBO/IHKKA IpeHeOpeys.
8.6. Komyrencarops! 31eKTpoeMKOCTB0 1 MKk® # 2 mxd 3apSOKEHBI IO Pa3sHOCTH
noteruuanoB 20 B u 50 B coorsercrBenno. ITocne 3apAAKM KOH/IEHCATOPHI CO-
CAMHHAIA ONHOUMEHHBIMHU TMOOCaMu. Kaxo# cTaner pa3sHOCTh MOTEHIHANOB Me-
KAy obKknanKamu XOHIeHCcaTopor?
8.7. Mexty mapaniensHsIMK ITACTAHAMH IIIOCKOr0 KOHJIEHCATOPa, 3aPSDKEHHOTO 10
pasHocTH notennuanos U = 600 B, Haxoasrcs asd cnos JU3JIEKTPUKOB: CTEKIIA TOM-
HMHOK d) =7 MM 1 560HHTA TONIUMHOK dy = 3 MM. TTnomane S kaxmod IIACTHHE!
KoHfieHcaTopa passa 200 oM 2. Haifru:1) onexrpoemkocts C xorpencatopa; 2) Ha-
HPSLKEHHOCTE £ NOMS BHYTPH KOHJIEHCATOpA.
8.8. J[Ba 0UHAKOBEIX ILIOCKHX KOHJIEHCATOPA COEIMHEHE! TIapajUleNnbHo | 3a-
PSDKEHBL 10 PasHOCTH noTeHunanos 6 B. Onpenenuts Pa3sHOCTh NMOTEHIMANOB
MEXAY IIaCTUHaAMKH KOHZ[CHCaTOpOB, €CJIM TOocJe OTKIIIOYEHUs KOHJIBHCBTOPOB
OT MCTOYHHKA Y OgHOro KOH}ICHCﬁTDpE YMEHBIIHITH paccTosiHue MEXJay IiacTu-
HaMH B J(Ba pasa.
8.9. Ha nuactiHax 1UIoCKOro KOHJIGHCATOpa PaBHOMEPHO pacrpeziesien 3apsiy ¢ 1o-
BEPXHOCTHOH IL10THOCTRIO 0= 0,2 MKK/M?. Paccrostme d MEX[y IUIaCTHHAMH paB-
HO 1 Mm. Ha CKONBKO H3MEHWUTCS PasHOCTh HOTEHLHATIOB HA ero obKJagKax mpy yBe-
TMYEeHHH PAcCTOSHMS d MeXy IIACTHHAMA 0 3 MM?
8.10. Tockuit KOHIAEHCATOP 3apSIUIH TIPH IIOMOIIM MCTOYHHMKA C HANPSHKCHHEM
200 B 1 OTKIIOYMIM OT HCTOYHMKA. KakuM cTaneT HampsokeHue MEX/Ly IIacTH-
HAMH, €CJIH PAaCCTOAHME MEXIY HAMM YBENWYHTH OT [epBOHAYAIbHOTO 0,2 MM
%o 0,7 MM, a IIPOCTPAHCTBO ME/Iy IUIACTMHAMM 3ArlOHMTH CIIO0H? Jlwanek-
TpUYecKas IPOHUIAEMOCTh CIOAEI € = 7.
8.11. Konpgencarop eMkocTs 5 MK® NpHCOeIMHEH K HCTOYHHKY TOKA, KOTOPBIH
To/IepXKUBaeT Ha OOKIankax KOHJIEHCATOpa pasHOCThL moTeHuuanos 5 B. Kakoii
3apAJ IPOHJET 9epe3 HCTOUHUK NpPH 3allONHEHMH MPOCTPAHCTBA MEXNLY TUIACTH-
HAMH XHUIKOCTBIO € JUIJIEKTPHYECKOH IPOHULAEMOCTEIO & = 2 ?
8.12. Mexy NIacTHHamMH IUIOCKOTO KOHAEHCATOPA HAXOJMTCA IUIOTHO IDHJICraio-
Luas JM3NeKTpuIeckasn CTeKIHHAS TUIacTHHKA. KoHencaTop 3apsokeH X0 pasHOCTH
noreruuanos U, = 100 B. Kaxosa 6yzet passocts notesimanos U, eCTH BHITAIATE
CTEKJITHHYIO ITAaCTHHKY U3 KOHZIEHCETO})E?

JlBa xonjercaropa ¢ anextpoemxoctsamu C, =2 mMx® u C; =5 mx® coenune-

i ©XTy coboii mapauiebHO W NpHCOeuHEns! K Gatapee ¢ a..c. € = 100 B. On-
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JInaus sexTponepenaun umeer conporusienne 300 Om. Kakoe Hanpsikenue
€H WMeTh reHepatop, 4To0bl NpH Nepejaye Mo STON JHHUM K NOTpeGUTeNio
MouiHocTH 25 KBT motepu B TMHAK cocTaisu 4 % nepenaBaeMoit MOIIHOCTH?

9.10. MeTasunueckuit IPOBOJHUK ABIKETC ¢ yckoperueM a = 100 m/c?. Hcnonb3ys
Moze/ib CBOGO/IHBIX 37EKTPOHOB, ONPE/IENNTh HAMPSHKEHHOCTS JIEKTPHYECKOro Mo~
Jisl B IPOBO/THHKE.

9.11. [To MeHOMY NPOBOJTY TEHET TOK IIOTHOCTH j =1 A/MM>. OLeHHTS, KaKoil yTh
NpPOMET 31eKTPOH, NepeMECTHBIIMCH BONL MPOBOJA Ha paccrosiHke L = 10 mMm.
TIpuHATE, 9T0 KOHUEHTPAIHSA CBOGOXHEIX HEKTPOHOB B MeH pasna 107 M~ a cpej-
HsiSl CKOPOCTh XA0THYECKOTO TEILIOBOIO [BHKEHHS 3/IeKTPoHOB paBHa 100 km/c.
9.12. Haiiti cyMMapHBIH HMITYJIbC 37EKTPOHOB B IPAMOM METALTHYECKOM MPOBOJIE
mnsl L = 1000 M, 1o KoTopoMy TedeT Tok cuoi [ = 70 A.

9.13. Jlamnoyka ¥ peocTaT, COeliHEHHbIE TT0CTIeI0BATEeNIbHO, TOAKIIYEHB! K ce-
TH NOCTOSHHOrO ToKa.. Hampsokenue Ha nmammouke 40 B, conporusnenue peo-
crara 10 Om. O6mas MOmHOCTB, moTpebisemMas 3Toif uensio, pasHa 450 Br.
Kakosa cua Toka B 1enu?

9.14. Tlpn mpOTeKaHMH INMEKTPHYECKOrO TOKA M0 METALINYECKOH MpOBOJNOKE Ha-
TPSYKEHHOCTh JIEKTPHUECKOro nos BHyTpH Hee pasHa 0,05 B/M. Cxopocts apeiipa
3JIEKTPOHOB MPOBOAMMOCTH TIpH 3TOM paBHa 0,5 m/c. OnpeenuTh CPeHIO YacToTy
Ccoy/apeHHii 31eKTPOHOB MPOBOAUMOCTH C HOHAMH PEIICTKH.

9.15. Tlo mMeqHOMy npoBomy mmuHOH L = 100 M Tewer Tok cumoit / = 5 A. Ompene-
JUTH CYMMy SJIeKTPHYECKHX CHJ, NEHCTBYIONIMX Ha BCe CBOOOJHBIE JJIEKTPOHBI B
JIAHHOM TIPOBOJIE, €CJIH KOHIEHTPALHs 3NEKTPOHOB IPOBOIMMOCTH B MEIH paBHa
10 M7, a yzensHoe anekTpoconpoTusienne Meau p = 17 HOMM.

9.16. OrHOpOIHBIIT ITHOK NMPOTOHOB, YCKOPEHHBIX B BaKyyMe PasHOCTBIO MOTEHIHa-
108 A@ = 600 kB, mmeeT Kpyrioe cedenue pamuyca » = 5 MM. OnpenenuTs KOHIEH-
TPALMIO IPOTOHOB B JaHHOM ITyHdKe IpH cuile Toka / = 50 MA, ec/lH Macca MpOTOHA
m=1,6710" kr.

9.17. Onpeznennts 06BEMHYIO MIOTHOCTh TETJIOBOH MOMIHOCTH B META/LIHYECKOM
NPOBO/IHUKE, €C/H TUIOTHOCTH MPOTEKAIOMIEr0 MO HeMy Toka j= 10 A/mm’ nipw Ha-
NPSKEHHOCTH 3ieKTpHdeckoro nons E=1 MB/m.

9.18. Mcxoas u3 Moziens CBOGOMHBIX 3NEKTPOHOB, OMpPENEUTh HHUCIO COYJapeHUH,
KOTOpPOE HCIIBITBIBAET JIEKTPOH 32 OJIHY CEKyH/ly, HAXOIACh B MeTailie, HMEIoIIeM
YZAENBHYIO IPOBOIMMOCTE O = 107 (Omm)™'. KoHneHTpamuio aeKTpoHoB TIPOBOMH-
MOCTH IPHHATE PABHOH 10% M7,

9.19. /iBa npoBoaHKKa, ¢ conpoTuBneHreM 13 OM u 12 OM Kkaxa0e, COeAHHUIN
napaieabHO W MOAKIIOYHIM K HCTOYHHKY MOCTOSHHOTO Toka. B mepsom mpo-
BOJIHMKE 33 HEKOTOPBL IPOMEXKYTOK BPEMEHH BBIIEIHIOCh KOIHYECTBO TEILIO-
76l 300 [[)x. CKOJNIBKO TeIIOTH 38 TO )K€ BPEMs BBIACIHIOCH BO BTOPOM MPOBOJI-
Huke?

9.20. 3 ycKOpHTEIst BRUIETAET My4OK 3JI€KTPOHOB KPYTJIOrO CEYEHHS CO CKOPOCTHIO
107 mle. Pamuyc nyuka r = 3 cM, cuna Toka B myuke / = 10 A. Onpenennts Hanpsi-
KEHHOCTB JIEKTPHYECKOTO MOJIA Ha [IOBEPXHOCTH ITy4uKa.

9.21. VzensHas MPOBOAMMOCTE HEKOTOPOTO MeTajia pammlO7 (Omm)™". Boruucints
CPEIHIOI IUTHHY cao6ozmoro npoGera JJIEKTPOHOB B METAJLIE, €CJIM KOHIEHTpauus
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CBOGOHEIX 3/IEKTPOHOB B METallIe paBHa 10% M3, CpeHIoIo CKOpoCTh XaoTHYeCKo-
T'0 TEILIOBOro ABWKEHHS SNEKTPOHOB B MeTaIe MPHHSATS pasHoi | Mw/c.

9.22, Mesxny AByMS HaceleHHBIMK nynktamu A u B npotsayT Mesmsii TIpOBOJ
AmunHol L = 1000 M 1 cevennem S =10 mm?. ITo HEMy TeyeT TOK cuiion / = 45 A.
Cuniras, 40 KOHLEHTPALHS CBOBOAHBIX /IEKTPOHOB B Me/u pasHa: 107 M’J, Ha#TH
BPeMs, 32 KOTOPOE /IEKTPOHEI [IPEOJIOIEIOT ITO PACCTOSHHE.

9.23. B nposoge mnHOA L = 10 M noausiii ABWXYIMANACS 3apsii, PABHOMEPHO pac-
npejiesieHHBIi 10 IPOBOAY, pasen 10° K. Onpenenuts cpeanioro ckopocTs Harpas-
JICHHOI'O /IBHOKEHHS 3aPA/I0B, €CITH cuia Toka / =10 A.

9.24. mo-moczs TOKA B IyuKe SNIEKTPOHOB B Bakyyme pasna 2 A/Mm’, CKOPOCTH
3jexTpoHoB ¥V = 10° m/c. Onpenenute motHocts 3apsjia B Iyuxke.

25.)DNEKTPOHBI NIEPEMEIIAIOTCS OT OZHOTO KOHLA AMOMMHHEBON MPOBOJIOKH K

)ITy\ZOMy 3a Bpems f = 100 4acos. Onpexenuts cuny Toka B TIPOBOJIOKE, €CIIH ee

amana L = 1000 M, nuomaas nonepeyHoro cevenns § = 1 mv% o Ha KaKJIbIH aTom
ATIOMHHUS IPUXONUTCSA B cpenHeM 3 3JIEKTpOHa TIPOBOJIMMOCTH.
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1.9. Toweunnie 3apamsr O, = 1 BKn, Q;=18Kn, Q;=-1 uKn, Q,=-1 uKx pac-
IOJIOXKEHB! HA IUIOCKOCTH B Y3J1aX PEMIETKH ¢ sqeikoi B popme KBajpara co CTopo-
HOH a = 0,1 M. Y31bI pemerTkd, B KOTOPHIX HAXOAATCA YKa3aHHBIE 3apsajbl, 3ana-
HEl  pagmycamu-sextopamu 7y = (0, 0), % =(0, @), 7 =(-a,a), 7 =(-a,0).
B ocTamkHBIX y37max 3apsasl 0TCYTCTBYIOT. ONpeeiTh HAIPSHKEHHOCTS ¥ TIOTEHIH-
T HIEKTPHYECKOrO 1011 B TOUKE € PAMyCcOM-BEKTOpoM 7 = (—a, —a).

1.10. Toueunsie 3apsampt Q; =—1 8Kn u Q=1 HKx pacnonoxkeHs! Ha IIOCKOCTH
B y3/1aX PemIeTKH ¢ sueiikok B Gopme xBagpara co cropoHod a = 0,1 m. Y3l pe-
IIETKH, B KOTOPHIX HAXOJATCA YKa3aHHBIC 3aps/ibl, 33[aHbl paxdyCaMU-BEKTOPAMHU
7 =(a, a), %, =(-a,—a). B ocTaibHAIX y3/1aX 3apsisl OTCYTCTBYIOT. Onpe/ieaTh
HANPKEHHOCTh Y TIOTEHIHA JIEKTPUIECKOTO MOJISA B TOYKE C PaAHyCOM-BEKTOPOM
7 =(0,0).

L.11. Togeunsie 3apsamst Q; =2 vKn, Q,=2 8Kn, Q3 =-2 uKun, Q;=-2 8K pac-
NOMOXEHBI Ha IVIOCKOCTH B Y3JIaX PEIIETKH C A9eiikoil B hopMe KBaJpara co cropo-
HOM a=0,1 M. Y3/IbI pemerkH, B KOTOPBIX HAXOHATCS YKa3aHHbIE 3apsiibl, 3a1a-
HBI pajuycamu-sextopamu 7 =(a, 0), 7, = (0, a), 7 =(-a,0), 7, =(0,-a).B
OCTNBHBIX Y3J1aX 3apsiibl OTCYTCTBYIOT. ONpeenuTh HAUPSHKEHHOCTh M IOTCHLIAT
JJIEKTPHYECKOTO II0JIA B TOUKe ¢ pammycom-Bekropom 7 = (0, 0).

1.12. Toueqnsre 3apsmel Q) =2 vKn, Q;=-1 Kn, Q;=-1 uKn pacionoxessl Ha
IUTOCKOCTH B Y3J1aX PEIETKH C f9€kKo# B hopme kBazmpara co cropoHolt a = 0,1 m.
V3Ibl pEmIeTKH, B KOTOPBIX HAXOMATCHA YKa3aHHBIE 3aps/ibl, 3ajlaHbl PajAyCcamH-
sektopavu 7 =(0,0), 7, =(a, a), A =(-a,-a). B oCTAIBHBIX y3)aX 3apsisl
OTCYTCTBYIOT. OTpE/EHTh HAUPHKEHHOCTh ¥ MOTEHUHAN JIEKTPUYECKOro [OIsi B
TOYKE C PaJMyCOM-BEKTOPOM F = (—a, a).

1.13. Toueunsie 3apsamet Q; =—2 8Ky, Q,=18Kn, Q;=1HK1 pacnonoxessl Ha
IUIOCKOCTH B y3JIaX PENIeTKH ¢ f4eliKoli B opMme kBanpara co cTopoHoi a = 0,1 m.
V3iIbl peIneTkH, B KOTOPBIX HAXOMATCA YKa3aHHBIC 3aps/ibl, 3aaHbl pajdyCcamu-
Bekropamu 7 = (a, 0), 7, =(-a, a), # =(-a, —a). B ocTambHsIX y3nax 3apsmsl
OTCYTCTBYIOT. ONpEeNnTh HANPKEHHOCTS M MOTEHIMAT 3JIEKTPHYECKOro 10Ms B

OuKE ¢ paguycoM-BekTopoM 7 = (—a, 0).
o'le‘mme sapast O =—1 8K, Q;=-18Kn, Q;=2 uKi pacnonoxeHs: Ha

DIGCKOCTH B y3JIaX PEIIeTKH ¢ T9eiKo# B Bopme kBaapara co croporod a = 0,1 m.
V3nBl pemerkd, B KOTOPBIX HAXOAATCA YKA3aHHBIE 3apsijibl, 3ajlaHbl PajdycaMu-
BekTopamu 7, = (a, @), F, =(-a, a), F; =(0,~a). B ocTaBHAIX y3nax 3apsymsl
oTcyTeTBYIOT. ONpeeNuTh HANPHKEHHOCTh M NOTEHIMA 3JIEKIPUYECKOro MONs B
Touke ¢ pamuycoM-BekropoMm 7 = (0, a).

1.15. Toueunsie 3apsant Q) = 3 vKn, O =-1 uKu, Q3 = -1 8Kn, Q4 =-1 uKn
PACTIONONKEHB Ha IUIOCKOCTH B Y3/IaX PEHIETKH C sreifkodl B (opMe KBazapara co
cropoHoit ¢ = 0,1 M. Y3JIbI permeTKky, B KOTOPBIX HAXOAATCA YKa3aHHbIE 3apsibl, 3d-
nans paguycamu-sextopamu 7 = (0,0), 7, =(a, a), % =(-a,0), 7, =(0,-a).

B ocTambHBIX y371ax 3apsAas! OTCYTCTBYIOT. ONpe/ieiTh HANPSUKEHHOCTh M MOTeHIM-
Q71 BNEKTPUHECKOro 1I0JI4 B TOUKE ¢ pajuycom-BekropoM 7 = (a, 0).

1.16. Togeqnsie 3apsasr Q; = 1 vKn, Q,=18Kr, Q3 =-2 K1 pacnonoxeHs! Ha
IUIOCKOCTH B y3J1aX PEIIeTKH C sS4eiikoi B Gopme KBampaTa co cTopoHol a = 0,1 m.
V3Bl pemerky, B KOTOPHIX HAXOJATCS YKA3aHHBIC 3apsjibl, 3a/[aHBl PaAyCaMu-
Bekropamu 7, = (a, a), 7, =(-a, a), F; =(a,—a). B oCTANBHbX y31aX 3apsel
orcyreTBYIoT. OnpeenTsh HAUPHKEHHOCTh M TIOTEHIMAN JNEKTPHIECKOTO MO B
TOYKE ¢ pajuycoM-BeKTopoM 7 = (—2a, 2a).

1.17. Toueunste 3apsamst Q; =2 8K, Q;=-18Kx, Q; =—1 BK1 pacrionoxeHer Ha
IUIOCKOCTH B Y3J1aX PEIETKH ¢ sdeiikolf B Gopme kpazpara co croporoit a = 0,1 m.
V3l pemerky, B KOTOPBIX HAXOIATCS YKA3aHHBIC 3apsibl, 3aaHbl PamiyCaMu-
sexropama 7, = (0, 0), 7, =(a, 0), 7 =(-a, 0). B ocraipBhiX y31ax 3apaasl oOT-
CYTCTBYHOT. OTpe/ie/uTh HAUPSDKEHHOCTD M TIOTEHLMA SJIEKTPHIECKOr0 IO B TOU-
ke ¢ paguycom-sektopoM 7 = (0, a).

1.18. Togeunnie 3apsmst Q; =2 BKn, Q,=-18Kn, Q;=-1#Kn pacnonoxessl Ha
IUIOCKOCTH B Y3/1aX PElIeTKH ¢ sdeiikoii B Gopme kBampara co cTopoHo# @ = 0,1 m.
V3amsl pemierky, B KOTOPHIX HAXOIATCS YKA3aHHBIE 3apsiibl, 3a/aHBl PagHycaMu-
Bektopamu 7 = (0, 0), 7, =(0, @), 7 =(-a, 0). B ocTanmpHbIX y31ax 3apsmsi OT-
CYTCTBYIOT. ONPENeNTh HANPSDKEHHOCTh M MOTEHITHAT AEKTPHIECKOTO IO B TOH-
K€ C pamuycoM-BeKTopoM 7 =(-a, a).

1.19. Toweanste 3apamet Q; =3 uKn, Q;=-1uKn, Q; =-1 8Kn, Qy=-1 sKn
PAacIONONEHB! Ha IUIOCKOCTH B Y3JIaX PEmIeTKH ¢ saeiikol B ¢opme Ksagpara co
cropoHoi @ = 0,1 M. Y3/IBl pemeT«H, B KOTOPhIX HAXOJATCSA YKa3aHHBIE 3apsipl, 3a-
Jnaus! paguycamu-sexropamu 7 = (0, 0), 7 =(a,0), 7 =(0,a), 7, =(-a,0). B
OCTaNBHBIX Y3/IaX 3apsBl 0TCYTCTBYIOT. ONpene/nuTh HaNPKEHHOCTh M MOTSHIHAN
9IEKTPHIECKOro MOJIA B TOUKE ¢ pamaycoMm-sekropoM F = (0, —a).

1.20. Togeunsie 3apsamst O; =-1uKn, Q,=-18Kn, Q;=2#Kx pacnonoxens Ha
IUIOCKOCTH B y3JIaX PemIeTKH ¢ sueiikoit B GopMe KBampaTa co cTopoHOH a = 0,1 M.
V3Bl pemeTKH, B KOTOPHIX HAXOIATCA YKA3AHHBIC 3apsAMbl, 3aJaHBI PaHyCcamu-
sektopamu 7, = (0, @), F, =(-a, 0), 7 =(-a,—a). B ocraibHbIX y31ax 3apssl
orcyTeTBYIoT. ONpE/eNHTs HANPHKEHHOCTh M NOTEHIMAN J/IEKTPHIECKOro Noms B
TOUKE C pajguycoM-BektopoM 7 = (—2a, —2a).

1.21, Togeunnie 3apamst O; =1 uKn, Q,=18Kn, O;=-2 8KI pacnonoxeHs Ha
TIOCKOCTH B Y3JIaX PEmIeTKH ¢ sueikoi B gopMe kBapara co croporoit a = 0,1 m.
V3l pemerkH, B KOTOPHIX HAXONATCH YKA3aHHBIC 3apsjibl, 3aJaHBl PaHyCaMu-
Bexkropamu A = (a, 0), %, =(0,a), 7 =(-a, —a). B OCTAIBHBIX y3lax 3apsisl
OTCyTCTBYIOT. ONpENeNuTh HANPAKEHHOCTs H IOTCHLHAN SIEKTPHIECKOTo IONA B
TouKe ¢ pajaycom-Bekropom 7 = (0, 0).

1.22. Towewnsie 3apsmsl Q; = 1 BKn, Q;=-2uKn, Q;=18K1 pacrmonoxeHs! Ha
IUIOCKOCTH B y3/1aX PemIeTkKH c seifolt B dopme kBajpara co cropoHoit a = 0,1 m.
V3Bl pemerky, B KOTOPHIX HAXONATCS YKA3AHHBIE 3apsjibl, 3a[aHBI PajlAyCaMu-




