10.15. ABnXxeHue 3apaKeHHbIX YacTuy
B O4HOPOAHOM 3JIEKTPUYECKOM none

10.15.1. IIeiiuaka maccoit m = 10712 kr B3BemneHa MeRIy rOpH-
30HTAJBHBIMY ILJACTUHAMI ILIOCKOr0 KOoHAeHcaTopa. IlbinnHEa ocBe-
IAETCA YIAbTPA(PHOIETOBLIM CBETOM M, TEPAA 3APAL, OHA BLIXOLHUT K3
paBmoBecusa. Kaxoll sapsa moTepsana MLIINHKA, €CJIM IePBOHAYAILIO
MeXK Iy oOKIaAKaMI KOHIeHCcaTOPpa OBLIA PASHOCTH MOTEHITUATIOB AP =
= 200 B, a zarem, uT0fbl OIIATH YPABHOBECUTH IIBIJIMHKY, €€ IPULILIOCH
yeeqanuutb Ha AQ, = 50 B? Paccrosaue mex gy ILIACTUHAMY KOHAEHCA-

ropa d = 1,6 cm.

10.15.2. [Iee OecroHeuHble NAPAJLIENLHO PACIIONIOMKEHHBIE I'OPH-
30HTAJbHbIE ILJACTHMHDLI PABHOMEPDHO 3apAMXeHbl ¢ IIOBEePXHOCTHLIMU
ILIOTHOCTAMU 3apAJ0B O, U Oy, Paccrosnue mempay mracrtuHamm [ =

=5 cm. Ilocepenune Mexxay HUMN PACIOJIOMKEH TOYEUHBIN 3apsig Q.
B BepxHeil macTuie, HEIIOCPENCTBEHHO HAJ TOUYEYHLIM 3apsfoM, IIPO-
CBEPJIEHO OTBEpCcTUe pamguycom r = 1 MM (puc. 10.15.1). Ha cxoabko
IIPOOEHTOB AOJIHBL OTJINYATBCA ITOBEPXHOCTHBLIE ILJIOTHOCTH 3apAnOB
Ha ILJIACTHHAX, YTO0BL TOUEYHBIH 3apaj] HaXoLuiacsa B pasaosecun? Cun-
TaTh 1 <X [. Cuno# Ta:xecTH IpeHedpeys.

10.15.3. Toueunsiii 3apsag g = —7 - 1078 K pacnonosen memxay o6-
KJIagKaMU IJIOCKOre KoHgeHcaropa B Touke I (puc. 10.15.2) B6insu no-
JIOMKUTEJILHO 3APSMKEeHHON ILUIACTUHBI, 3apA] ¢ IepeMelaoT U3 ToUKy 1
B TOYKY 3, PACIIONOKeHHYI0 BOJIM3W APYroW ILIACTHUHBI, IO JOMAHOH
1—2—3. Oupegennre MUHIMAJIBHYIO paboTy, KOTOPYIO HECOXOAUMO CO-
BEPILIUTEL [IPU TAKOM IlepeMeriennn. EMxocts Kongencaropa C = 10710 @,
sapan @ = 5-10 4 Ka.

10.15.4. Ha ropusoHTAJLHON [LJIACTHHE BEePTHKAJILHO YCTAHOBIE-
HA JIerKas HelpPOBOAMALLAS IPYKHKHA, HA BepXHEM KOHIE KOTOPOM 3a-
Kperuied mapuxk maccoit m =10 r ¢ zapsigom ¢ = 1079 Ka (puc. 10.15.3).
C xaxoli MOBEpXHOCTHON ILJIOTHOCTLIO HYIKHO 3aPSIAATE IIJIACTUHY, YTO-
0Ll oHeprusa NpYsKHUHLL YBEJIWYHJIAChL B 1 = 2 pa3a? JilekTpruiecKoe 11oJjie
ILIACTHUHDBIL CYHUTATH OQHOPOJHDIM.
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10.15.5. DuexTpoH, ABUraBIINiics co cKopocrbio b+ 108 m/c, Bie-
TAaeT B MAPAJLICIbHOE €r0 IBUMEHUIO OIHOPOLHOE 3JIEKTPUYECKOE 11018
Hanpsskennocrsio E = 108 B/m. Karkoe paccrosinue npoiifer 5ueKTpoH
g0 ocranoBru? CKOJLKO BPpEMEHM eMy I/ 2Toro morpedyerca? Kaxyio
LOJIIC CBOel IIePBOHAYAJILHON KUHETHYECKOH 3HEePruu OH IIOTEPseT,
JBUTASCH B 3TOM II0JI€, €CJIH MPOTAKEHHOCTD oA [ = 0,8 cm?

* 10.15.6. Toueunniii 3apsg ¢ = 1077 Ka mac-

4° coit m = 3 - 1070 xr yaep:xusator B Toure I BOIH-
! 31 PABHOMEDHO 2apAKeHHON GeCKOHEUHOH ILIOC-

q m KOCTH ¢ IIOBEPXHOCTHON ILJIOTHOCTBIO 3apAfa 6 =

1 9 =5-1010 Ku/m? (puc. 10.15.4). Kaxosa Gyner

CKODOCTB 3apsifia B TOUKE 2, HAXOUSIIENC s HA Pac-
crossHuu [ = 1 M o TouKu I, ecau 3apanm ocBoOO-
Puc. 10.15.4 OUTL?

10.15.7. C Gouablmoro paccToSHUsI K METAJINYEeCKOH ILIOCKOCTH
JOBIKETCS TEJIO MacCol m, uMeroree 3apsy . Oupenesinre CKOPOCTH Te-
Jia B TOT MOMEHT, KOrja oHO OyaerT HAXOAUTHCS HA PACCTOSAHUU d OT
nrockocTH., HauanpHag CKOPOCTEL Teja PaBHA HYJIIO, & €T0 DPA3MEPHI
MHOI'C MeHbIIe d.

10.15.8. 9mexrTpon BIeTaeT B ILJIOGCKHI KOHIEHCATOD Yepes
OUYeHb MaJjioe OTBepCcTHe B IIOJOMHUTEJIBHO 3apﬂ}I€eHHOﬁ IIJIACTHUHE.
Cropocrs smektpona v = 10 KM/c mampasiena IeplIeHIUKYJIAPIO
IJIOCKOCTH ILIacTUH, Yemy Ao/KHA ObLITL paBHA HAMMEHLINAS DAas-
HOCTL IIOTEHIIUATIOB Me Ay ILIACTHHAMU, YTO0LI 3JIeKTPOH BLLIETEJ
obpatrHo u3 KoHgeucaTopa? Iome Mex Ay 0ORIAIKAMY KOHIEHCATOPA
CUNTATE COHOPOAHEIM.

10.15.9. [IBe 3apsoreHHBIe YACTHUILI HAXOLATCS B OSHOPOLHOM
BHEIITHEM SJIEKTPHYECKOM II0JIe, HAIIPAMKEHHOCTL KoToporo £, Hactuma
MAaccOH m UMeeT OTPULATEJBHBINA 3apAl —¢, YacTuna maccod M — 1mo-
JIOMRHUTEeNbHBIN 3apan @ (puc. 10.15.5), Ha karom paccToAHHH APYT OT
Apyra gOJIXXHBI HAXOANUTBCA YaCTUI LI, 4T00LI IIPY OBMXKEHHY NX B3aMM-
HOe PACIIOJIOMKeHNe He N3MeHNJIOCh?

10.15.10. DiexkTpoH, ABUMKYILUNICHI ¢ HEKOTOPOM CKOPOCTBIO BOJID
ocu OX, Biieraer B 00JI1aCTh 3J€KTPUUECKOTO [IOJISI, 3aBUCUMOCTE IIOTEH-
Ouajia KOTOporo OT KoopauHAaThl X u3ofparkena Ha pucyHre 10.15.6.
ITpu Kaxoil MUHMMATEHON CKOPOCTH U,y i, 2JEKTPOH CMOKET IIPOUTH 3Ty
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10.15.11. BuekrpoH BjeTaer B ToOuKe Xx = 0 B TOpMO3sIlee OLHO-
POIHOE 9IEKTPUYECKOE [10J1€, HANPABJIEHHOE BAoAb ocu OX, u nsumker-
¢S BAOJb CUJIOBBIX JUHUN 1mojsi. HavaabHas cKOpocTh 9JIeKTPOHA PAB-
na v = 101 m/c. HanpsasenHoceTs 008 BO3PACTAST LIPOIOPIUOHANLHO
[IPOAAEHHOMY 2JIeKTPOHOM PACCTOSHUIO X, T, €, H3MEHAETCH II0 3aK0HY
E=oax,rge o0 =9,1-103 B/m2, Hailgure MaKcuMaibHOE PACCTOSHUIE,
HA KOTOPOE HIEKTPOH MOMKET HPOHUKHYTE B [IOJIE,

* 10.15.12. CunoBblie JUHUY SJIEKTPOCTATHYECKOTO TIOJSA IPEICTAB-
JISIIOT cO00I IapaJiiejbHble NpsaMble. BOonabk CUIOBBIX JIUHUE HAIpS-
sKeHHOCTD II0JISL BO3pacTaer IIo 3aKoHy E = ox, rae o = 10° B/m2. Ka-
KyI0 sHepruio W npuobperer yacruna ¢ sapagom g = 2 - 10710 K, npoii-
[ 13 HAYAIA KOOPAUHAT BAOJIb CHJIOBOM JUHAM paccTosaue [ =1 m?

10.15.13. YacTuna maccoii m 1 3apAA0OM ¢ BJIETAET ¢ TOPHU30HTAJB-
HOH CKOPOCTBIO U B OJHODPOJHOe 3J/IeKTPHYECKOe II0Jie HAIIPSAKeHHO-

croio E. Jlunuu HALPSMKEHHOCTH 3JIeKTPUYECKOI0 II0JIs COBLAJAIOT C
HaTpaBJIeHUEM YCKOpeHUus cBofoquoroe nagenus (puc. 10.15.7). Hatign-
Te YCKOPEeHHE YACTHIIEL U €€ CKOPOCTH CILYCTH BpeMd ¢, 3allUIINTe 3aK0H
ABUMKEHNA YaCTUIIbI.

* 10.15.14. Yacruna, nmMerlas 3apsiy q ¥ sEepruo W, Biaeraer B ILJIO-
CKHH KOHIEeHCATOD MMAPAJISILHO eT0 IIACTIHAM, 3apsl KOHAeHcaTopa §,
ero eMxocTh C, paccrosuue Mexxay miaacrunamu d. Ilepeonavannmo
YACTHUIIA HAXOLUTCS HA OLVHAKOBOM PACCTOSHHMN OT 1utacTu. Kaxob
JUIHHBI JOJKHA OBITh KAKIAS [IACTUHA, YTOOBI YACTHIIA HE YIIAIA HA €€
IIOBEPXHOCTH?

* 10.15.15. DuexTpoH, HMeWINUH KUHETHYECKYID 3Heprumw W,
BJIETAET B ILIOCKUN KOHIASHCATOD, MEMRAY NJAACTUHAMUA KOTOPOIO IOJ-
JEPKUBAETCS PA3HOCTD IOTeHINAaM0B A, Paccrosinue MexRAy 1LJIacTH-
"Hamu d, ux mruHa [, Ha pacerosaum £ oT KOHAEHCATOPA HAXOTUTC 9K-
par (pme. 10.15.8). HauanpHada CROpPOCTH 9JIeKTPOHA HAIIpaBJieHA IIa-
paJienbHO ILtacTuaaM. Halinure cMelllenle 2J1eKTPOHA HA sKpaHe.

Puec. 10.15.7 Puc. 10.15.8

10.15.16. ¥Y3Rull Oy4YoK 3JEeKTPOHOB I[POJIETAET Yepes ILIOCKHL
KOHIEHCATOD IAPaJJIebHO €0 IJIACTUHAM U BBI3LIBAET CBEUEHUE SKPa-
HA, PACIIONOKEHHOI0 Ha paccToannu L = 15 ¢M oT Kpas KoHzeHcaropa.
IIpu mogaue ma KoumeHcarop Hanpsixkenus U = 50 B ¢cBersiieecs 1isaTHO
Ha sKpaHe cMmelnaercd Ha Benuuuny H = 21 mm. PaccrosHue memxny
IacTUHAMEM KoHAeHcaTopa d = 18 mm, namuaa maactu [ = 6 cm. Ompe-
JEJIITE CKOPOCTE SJIEKTPOHOB B IIYUYKE,

10.15.17. B 1mjockuii KoHAeHCATOP MJHHON [ = 5cm BJjeraer
9JIEKTPOH IION yIaoM o = 15° K mnacrtunam. JHeprus saexkTpona W =
=1,5 kaB. Paccrosanue mexny mwacrunamu d = 1 cm. Oupenenure Ha-
IpsizKeHIe HA KOHLeHCATODe, IIPH KOTOPOM JIeKTPOH HA BhiXxoxe Oyner
ABUTATHCA HapaJIJIGJIBHO ILJIaCcTUHAM,

10.15.18. Yacruna maccoti m = 10712 kr
u sapsgoM ¢ = —2 - 10711 K Bueraer B Bepra-
KAJBHOE ORHOPOZHOE JJIEKTPOCTATAYECKOE
noJie HanpskennocTeio E = 40 B/m nop yr-  m, g @ Y\
JgJoM ¢ = 120° K ¢cHUAOBBIM JIMHUAM €O CKOPO-

1 A b b AE

cTbio vy = 220 m/c (puc. 10.15.9). Yepes rarxoi )
OPOMEKYTOK, BPEMEHN YACTUIA CMECTUTCS

BIOJIb CHIOBOH JIMHNUY Ha paccTosanue Al =3 m?

HYemy paBHA CKOPOCTH YACTHUILL B 9TOT MO-

MeHT Bpemenun? Culy TSMECTH HE YUYNTLI- Puc. 10.15.9

BATh.
10.15.19. Teqao maccoii m ¢ 3apanoMm ¢ (g > 0) 6poimeno mox yr-
JIOM O. K TOPH30HTY ¢ HAYaJbHON CKOPOCTRIO 0, JIBMKeAne Tejia mpo-

HCXOOUT OOHOBPEMEHHO B II0JI€ TATNOTEHNA W OOJHOPOOJHOM JJIEKTPO-
CTATUYECKOM II0JIe HANPAMKEHHOCTHIO E, CUJIOBbBIe JUHUU KOTOPOro
HAIIpaBJeHbl BePTUKAJLHC BHU3, QpelenTe BpeMs II0JeTa, LaJIb-
HOCTL II0JIETA U MAKCHMAJLHYIO BLICOTY LIONBLEMA Tesaa Ha JUHNen
TOPHU3OHTA.

10.15.20. Yacruna maccoir m u 3a-
panom g > () BIeraer B IIJIOCKUH KOHJEH-
carop, 00KJIAKAME KOTOPOTO SBJISIOTCS p
Metananueckue cetku (puc. 10.15.10).
Hamnps:xeHHOCTE OIS B KOHIEHCATODE /
paBHa E, paccToAHUE MeMly ceTKamu d, d / E
HauanbHas CKOPOCTD YaCTHOBL Uy COCTAB- 5 7

JISET YTOJI O € INIOCKOCTLIO IIePBOI CeTKH, (a
C KaKOl CKOPOCTBLIO U IIQ[ KAKHUM YIJIOM —_—F -

K TJIOCKOCTH BTOPOHM CETKHU YACTUIA BhI- m,q

9
jgerutr us KoupeHcaropa? Cuiy TsaxKecTH Pue. 10.15.10
He YUUTBIBATD.
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10.15.21. 3aps:xennas 4acTUIIA ¢ BAPANOM ¢ BJIETAET B ILIOCKUN
KOHAEHCATOD OAWHOH [ TIoA YyIJIOM Of K TIJIOCKOCTH IJTACTHH, A BBIJIETAET
nox yriom P. OQupepenurTe NePBOHAYAIBHYI0 KHHETUYECKYIO SHEPIUIO
4acTULbL, ec/lM HAIIPAXKEeHHOCTh 1101 BHYTPDHU KOHJeHCaTopa pasHa k.
CuJly TSHEeCTH He YUYHUTLIBATD.

10.15.22. DnekTpoH, IPOHAA YCKOPSIOILYIC PAa3HOCTL IIOTEHIIHA-
J0B A, BJETAET B ILJIOCKHUI BO3AYIIHBIN KOHIEHCATOP HIAPAJIEILHO
ILIACTUHAM OJMHOU [ ¥ BBLIETAET U3 HETO. B TOT MOMEHT, ROTIA SJIEKT-
PCH BJleTaeT B KOHJEHCATOP, B IIOCJENHEM BO3ZHHUKAET 3JIEKTPUUIECKOE
10JIe, HALPSMKEHHOCTh KOTOPOr0 M3MEHSETCs. CO BPEMEHEM II0 3aKOHY
E = of, roe o — TOJOKUTEIbHAA TIOCTOSHHAA. BekTop E nepueHIuKY-
JApeH miacTuHaM,. OnpejgesnnTe CKOPOCTh 2JIEKTPOHA, BBLIETEBIIETO 13
KOHIeHCATOpA. 3apsdA] dJeKTpoua |e|, Macca siaeKTpoHa m,. Curoi Ta-

JKeCTH IIpeHelpeys.

‘e 10.15.23. DuexTpoH, IBUrasiCh CO
Y bd

. ////// CKOPOCTBIO U, Oepexogut wus obaactu
v/ DJIEKTPUYECKOI'0 II0JIA ¢ IIOTEHIUAIOM ¢, B

00JIACTE IIOJA ¢ MOTEHLIUATIOM Py, IPUYEM
9, > @4 (puc. 10.15.11). ITox kaxum yraom

K rpanuie paspesa objaacrer Oyper 1Bu-
raThbCs IEKTPOH, €CAN OH IOLIeTEeN K Hell
mox yruom o? Macca u 3apsif sJIeKTpoHAa
PLND: paBHbl m, U |¢| cooTBeTCTBENHO.

Puec. 10.15.11 5 10.15.24. Heﬁojn,mof] LIAPUK MAac-
COM m, NOJBEIIeHHbIN Ha JIerK0oi HellpoBO-
OAMNIEH HUTH, BPAIDAETCA B BEPTUKAABHON ILIocKocTu. Hananre makcu-
MaJIBHYIO PA3HOCTD CUJI HATAMEHUS HUTH, eC/IU IIAPUK JBUMKETCH B OfI-
HOPOOHOM 2JeKTPHUUYECKOM II0Je HAIPIMKEHHOCTBIO £, HAIIPABICHHOM
BepTHKaIbHO BHU3, Illapury coodIneH MOIOMKUTeILHBIN 3aDAL .
10.15.25. HeSoubmon mapuk maccoin m = 10 r, umenoinuil sapsia
q = 5 MKy, nonsemmen Ha HenpoBogAel Huti. [Ilapuk OTRIOHAIOT HA
HATSAHYTON HUTH OT IIOJI0KEHNUI PABHOBECHA A0 MOPU3OHTAILHOTC II0JI0-
seHus u oriyckaoT (puc. 10.15.12). Onpenenure cuiy HATSAMKEHUS HU-
T B TOT MOMEHT, KOI'/la HATL COCTABJAET yroa o, = 30° ¢ BepTuKainio,
€CJIY B IIPOCTPAHCTBE CO3IAHO IIOCTOSAHHOS OIHOPOLHOE JJIeKTPUYECKOe
mojie HANpsreHHocTHI0 E = 2 kB /M, nanpasiieHHoe Bep-
TUKAJLHO BHU3.

m,q 1E * 10.15.26. B 0aHOPOAHOM 3JIEKTPUYECKOM II0JI€ Ha-
I [IPSLKEHHOCTHI0 K HA HEeBeCcOMOI HepacTsKUMOL HUTU
| oy VIepAKUBAETCS INAPUK MAaccol m u sapsagom ¢ > 0

[ (cm. puc. 10.15.12). Haigure cuny HATAXKEHUA HUTH IIPU
IBHXEHNH IIAPHUKA, €CJH [IePBOHAYAJIBHO OH OBLI OTKJIO-
4 HEeH OT Bep'T'I/IK.aJII/I Ha yroJ OCO. JII/IHI/II/I HaHpHH{eHHOCTH

Puc, 10.15.12 nossa HanpasJeHbI BeDTHKAJIBHC BBEDX.

OTBeTshI:

10.15.1.
A
Ag= _TEIP0 6. 1019 Ry,
AQ(AQ + Agg)

_2’,2 Ly 0
10.15.2.n—l—2 - 100% = 0,08%.

10.15.3.4 = \q|%3 — 0,35 .
10.15.4.
_ 2(Jf2-L)ggmg

- ~7,2-10 7 Ko/,
q
10.15.5. r=7,1lcm; 1= 2,8 - 1078 ¢;
ﬂf =0,11.
w
2k
10.15.7.v=¢q "
m_ v2

10.15.8. Agp = 2"8 =284 B.

Yxasanme. 3fech mjanee m, me —
MACCA | 3apA DIeKTpOHA.
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m
_ /2 [ qe)z 2.
v= vy t+ig+ti=) t=;
m
X = vy,
Et?
= +Q_)_,
y (g’ m/ 2
10.15.16.
= —_ . 7
v —mEdH 1,6 - 107 m/c.
10.15.17.U=Mil“2“=1503.
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10.15.18. ¢, =

_ mugsino - J(m,vo sina)2 - 2gEmAR
ql

=0,025 ¢;
Et\2 2¢gEt,v,sina
_ JU§+(Q 0) _Aqitgly

<

m m
=230,7 m/c.
2mu,sino .

10.15.19. = — —
mg+qk

2

2 . 2 . 2
muvgsin2a muvgsinéa

max

mg+qk mg+qE

10.15.20. v = v, 1+2‘1E2d;
mUO

vOsinaJn_l

vag +2qFEd

10.15.21. W= 9kl i
2cosa(tgo +tgp)

272
10.15.22. v = /ZEA‘M eE7I"
m, 8m, A
10.15.23.
(0o —
B=arcsin(tg0¢ ((Pziqjl))
1+m,vZsin2u
10.15.24. AT — 6(mg + ¢E).

10.15.25. T = 3(mg — gE) cos oy =
~0,3 H.

p = arcsin




