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Ouznka: 3agaHns Ans ayauTOPHbIX MPaKTUYeCKMX 3aHs-
d 48 TUIA N CAMOCTOSITENBHOM paboTbl CTYAEHTOB. YacTb 2. SnekTpu-
YeCTBO 1 MarHeTu3M: yueb. nocobue / C.U. Eroposa v ap. — Po-

croB H/[: W3paTenbckuit ueHTp ArTY, 2012. — 52 c.

Llenb nocobus — obecneyeHne NMYHOCTHO-OPUEHTUPOBAHHOMO
noaxoda K NpakTUYECKUM 3aHSATUSAM Mo 06LeMy Kypcy GUsnKn C yye-
TOM CTeneHn NOArOTOBKWM CTYAEHTOB W KOMMYECTBA ayAMTOPHbLIX Ya-
COB, BblAeNAEMbIX Ha NEKUMNOHHbIE N NPAKTUYECKNE 3aHATUA.

Mocobne npegHa3HayeHo Ans 0byyeHust U KOHTponst paboTl
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O6wue MeToaNUECKNE yKa3aHus

lpu pewwerHmn u opopmacHm 3a4a4 Heobxoammo cobsioaaTs
cregyroume TpeboBaHus:

1. 3anucaTb KpaTkoe YyC/noBWE 3aayu, Bbipa3vuTb BCE U3BECT-
Hble BEJIMYMHbI B OHOMN M TOM e cucTeMe eauHuL, (Kak npaBusio, B
CW). Npn HeobxoaAMMOCTU BBECTM AOMOSHUTENbHBLIE MOCTOSIHHbIE (PU-
3MYeCcKMe BEIMYUMHBI.

2. PeweHne 3agad cnegyet CONpoBOXAaTb KPaTKMMKM, HO WC-
YyeprbiBalOWNMN 06bACHEHMAMKU. Tpn Heobx0AMMOCTU AaTb 4depTex
nnm rpacduk.

3. Pewatb 3agayy Hago B obueM Buae, T.e. Bblpa3uTb UCKO-
MY BeNMYMHY B OyKBEHHbIX 0D03HaueHWsX BeNMUMH, 3afaHHbIX B
yCnoBumn 3agaun. MpomnsBECTM BbIYMCIIEHUS MO pacyeTHON dopmyne
cobntoaeHMeM npaBun NPUBAKEHHBIX BbIYUCTIEHWN.

Pe3synbTaTbl KOHTPONS AyAUTOPHOW M CaMOCTOSITENIbHON paboThl
CTYAEHTOB Ha MPAKTUYECKUX 3aHATUSX YUYMTbIBAIOTCA SIeKTOPOM Mpw
npueme ak3amMeHoB u anddepeHUMpoBaHHbIX 3a4ETOB.
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e HanpsbkeHHOCTb MOSsi, CO3aBAaEMOr0 paBHOMEPHO 3apsi-
YKEHHOW 6ECKOHEYHOW LIMSIMHAPUYECKON MOBEPXHOCTBLIO paanycoM R
Ha paccTosiHUM I' OT OCW LMANHAPA,

E=0 npy r< R (BHyTpM umnuHgpa);

1 =
E=—— npu r >R (BHe uunuHgpa).
2rg er
e Pabota, coBepliaemasi CMnaMK 3MEKTPOCTATUYECKOrO NONs
npu nepemelleHnn 3apsaa W3 ToYkM 1(noTeHuman ¢;) B TOUKy 2

(noteHuman @, ),

2 2
A= (p,—@,), wm A, =qf E-dl =gf E, -dI,
1 1

roe E, - npoekuus Bextopa E Ha HanpaBneHve anemeHTapHoro

nepemeilenus dl .
e BekTop nonspusaumm AManeKTpuKa

N
Y
P=i=1

\%

I

rae V — o6beM auanekTpuka; P; — AUNOMbHbIA MOMEHT | -1 Moneky-

nbl, N —uucno monekyn.
e CBA3b MeXay BEKTOPOM MONSpu3aumMn UM HanpsXKEHHOCTbIO
3NEKTPOCTAaTUYECKOrO MOMS B TOW XXE TOUKE BHYTPU AMNEKTPUKA
P=&mé,
roe & — AManeKTpuyeckas BOCNpUMMYMBOCTL BeLLecTBa.
o CBs3b ANINEKTPUYECKON MPOHULLIAEMOCTM £ C AM3MEKTpUYe-
CKOW BOCMPUUMUYMBOCTbLIO a8
e=1+ee.
e CBsi3b Mexay HanpsbkeHHocTblo E nonsi B auanekTpuke u
HanpsbkeHHocTblo E, BHewHero nons

E
c .

e CBS3b MeXay BEKTOpaMWU 3JIEKTPUYECKOrNo CMELUEHUA U
Hanps>XEHHOCTU 3NEKTPOCTATUHECKOro non4d

E =



D=g,cE.
e Cssi3b Mexay Bexktopamu D, E u P
B=s,E+P.

e Teopema lMNaycca ons 3nekTpoCTaTUYecKoro nofas B AuMaNek-
Tpuke

D, =§[3d§=§DndS=zn:qi ,
S S i=1

n
roe Zqi — anrebpanyeckas CyMMa 3aK/IHYEHHbIX BHYTPU 3aMKHY-
i=1

TOW MOBEPXHOCTU S CBOGOAHBIX 3neKkTpuyeckux 3apsgos; D, — co-

ctaBnsiowas sektopa D no HanpaBneHuio HopManuM N K nnowaake

dS; dS=dSHA - sektop, Moaynb koToporo pasex dS, a Hanpas-

NIeHMe CoBMaaaeT C HopManblo N K nowaake. MHTerpupoBaHue Be-

[ETCsl NO BCE MOBEPXHOCTU.
e JNEKTPOEMKOCTb YeAUHEHHOrO NPOBOAHUKA M KOHAEHCaTopa
c=3, c=2

o U
roe g — 3apsa, coobleHHbIN NPOBOAHUKY; @ — MOTEHLMan npoBoA-

A

Huka; U — pasHOCTb MOTEHLMANoB Mexay MiacTvHaM1 KOHAEHcaTopa.
e DNIEKTPOEMKOCTb MJIOCKOrO KOHAEHcaTopa
c o 5o S ’
d
rae S — nnolwaab NNacTUHbl KoHaeHcaTopa; d — paccTosHue Mexay
Nn1aCTMHaMU.

e DNeKkTpPoeMKOCTb 6aTapen KOHAEHCATOpOB: MpW MOCNeAoBa-
TenbHoM (a) n napannenbHoM (6) coeaMHeHNsX

1_w1 IR |
) =g 6C=2.C.,

rae C, — aneKTpoeMKOCTb | -ro KoHAeHcaTopa; N — YNCIO KOHAEH-

CaTopoOB.



(] 3HeprM;| YEANHEHHOIO 3aps>XXEHHOIo NpoBOAHMKA
C 2 2
woCe _de_d’

2 2 2C°
o |_|OTeHLIMaJ'IbHa$I SHEPrunga CUCTeEMbl TOHEYHbIX 3apsaaoB
1 n
W = _Zqi¢i ’
2=

rAe @;— NOTeHUMarn, CO3AaBaeMblii B TOW TOUKE, Fe HaxoauTcs 3apsi
0, , BCemn 3apsifamu, KpoMme i -ro, N- 4ncno 3apsizios.
e DHeprus 3apsHkeHHOro KOHAEHcaTopa
CU*> qu ¢°
W === —,
2 2 2C
rae (- 3apsa koHaeHcatopa; C — ero anektpoémkocts; U — pas-
HOCTb NOTEHLMANoB Mexay Obknaakamm.
e Cuna npuTsHKeHUs Mexay ABYMSI Pa3HOMMEHHO 3apsKEHHbl-
MU 06K/aZKaMu NJIOCKOro KOHAEHcaTopa
2
| o’S ¢&,eE*S
28,8 2
e DHeprusi aMeKTPOCTaTUUECKOrO MOJIS MIOCKOrO KOHAEHcaTopa
2 2 2
W =£0£E s =€0€SU =€0€E
2 2d 2
rae S - nnowasb oaHoi nnactuHbl; U — pasHoCTb NoTeHUManos
Mexay nnactuHamu; V = Sd — obbem obnactu mexay nna-
CTUHaMM KOHAEHCATOopa.
o O6beMHasi NNOTHOCTb SHEPrUM 3NIEKTPOCTATUHECKOrO NOAS
g,6E> ED
W=—=—
2 2
rae E — HanpsixénHocTb nonsi, D — anekTpuyeckoe cMelleHme.

v,

A

3apaHusa
1.1. Cvna rpaBUTaUMOHHOIO MPUTSXXEHUS OABYX BOASIHbIX OAM-
HaKOBO 3apsKeHHbIX kanenb paguycamu 0,1 MM ypaBHOBELLUMBAETCS
KYyJIOHOBCKOM CMNION OTTankueaHus. OnpegenuTe 3apsa  Kanesb.
MnoTHOCTL Boabl paBHa 1 r/cm3. [0,36 aKn].



1.2. Bo cKOMbKO pa3 cuna rpaBMTALMOHHOIO B3aMMOAENCTBUSI
MeXAay ABYMSI NPOTOHAMWM MEHbLLUE CWfibl X KYJIOHOBCKOrO OTTasikvMea-
HWSA? 3apaa NPOTOHa YMCNIEHHO paBeH 3apsay 3neKTpoHa. [B 1,25-10%8
pa3al.

1.3. Tpu OAMHAKOBbIX TOYEYHbIX 3apsfa §: =@z = g3 = 2 HKN
HaxoasTCs B BEPLUMHAX PaBHOCTOPOHHErO TPeyrosibHWKa CO CTOPOHa-
mu 10 cM. Onpegenute Moay/b U HanpaBfiEHWE CWMbl, AENCTBYIOLLEN
Ha OAMH U3 3apsfdoB CO CTOPOHbI ABYX Apyrux. [6,2MKkH].

1.4. B BepwmHax paBHOCTOPOHHErO TPeyrosibHMKa HaxoaaTcs
OZIMHAKOBbLIE MOSIOXUTENbHbIE 3apsAabl ¢ = 2 HKN. Kakoi oTpuuaTesnb-
HbI 3apsa g1 HEO6XOAMMO MOMECTUTb B LIEHTP TPEYrosibH1Ka, YTobbI
CcUa NpUTSDKEHMS CO CTOPOHbBI 3apsifa i ypaBHOBeCcuia Cubl OTTan-
KMBaHWUS MONOXUTENbHbIX 3apsaoBs? [1,15HKn].

1.5. YeTbipe 0ANMHAKOBbLIX TOYEYHbIX 3apsaa G =Gz = 3 = G4 =
2 HKn HaxoaaTcs B BepLUMHaX KBaapaTa co ctopoHou 10 cM. Onpeae-
NUTE CUny, AEUCTBYIOWYIO Ha OAMH M3 3aps0B CO CTOPOHbI TPEX ApY-
rmx. [7mkH].

1.6. /lBa wapuka oAMHAKOBOro paguMyca M Maccbl NOABELUEHbI
Ha ABYX HUTSAX TaK, YTO MX MOBEPXHOCTM compukacatoTcs. Mocne co-
06LeHNs WwapukaM 3apsaaa 4-107Kn oHW OTTONKHY/IMCb ApYr OT Apyra
M pasowncb Ha yron 60°. HanguTe Maccy KaXzoro Lapvka, eciu
AnvHa Hut 20 cM. [1,56:1073 kr].

1.7. [1Ba wapuka Macco 1 Kr Kaxkabll NOABELLEHbI HA HUTSX,
BEPXHME KOHLIbl KOTOPbIX COeAMHEHbI BMecTe. AnnHa Kaxaon Hutu 10
cM. Kakune oamnHakoBble 3apsiabl HAA0 COO6LWUTDL LapykaM, YTobbl HU-
TW pasoLnnck Ha yron 60°? [7,6 MkKn].

1.8. K 6eCckOHEYHO 3apsKEHHON MNOCKOCTM C MOBEPXHOCTHOM
MMOTHOCTbIO 3apsfa 8,85 HK/CcM? npuKpennieH Ha HATU OAHOUMMEHHO
3apsKeHHbIN WapuK ¢ Maccol 1r u 3apsgoMm 2HKn. Kakol yron ¢
NNOCKOCTbIO 06pa3yeT HUTb, Ha KOTOPOI BUCUT Wapuk?[45°].

1.9. C kaKoi cunoit, NpUXoAsLLENCS HAa eauHULY nioLwaaum, oT-
TaNKMBAOTCS ABE OAHOMMEHHO 3apsKEeHHble BECKOHEYHO NPOTSHKEH-
Hble MA0CKOCTU? NoBEPXHOCTHAA MIOTHOCTL 3apsida Ha KaXkaow noc-
koctu 2 MkKn/M?2? [0,2 H/M2].

1.10. C kakol cuion, npuxoasLleincs Ha eanHuLy AJSIMHbI, OT-
TaNKMBAKOTCA [ABE OAHOMMEHHO 3apsiKeHHble 6eCKOHEYHO ANMHHbIE
HUTU C OAMHAKOBOM NIMHENHON MNIOTHOCTbIO 3apsiga 2 MKK/M, Haxo-
AALWMXCS Ha paccTosiHumM 2 cM apyr ot gapyra? [3,6 H/M].



1.11. C kaKoW CMN0ON 3NeKTPUYECKOE MOJIE 3apsKEHHON 6ecko-
HEYHOWM MNIOCKOCTU AEWCTBYET Ha KaXKabli METp 3apshKeHHON Hecko-
HEYHO AJIMHHOM HWTW, MOMELleHHOM B 3TO none? [oBepXHOCTHas
N/IOTHOCTb 3apsiAa Ha NJIOCKOCTU paBHa 2 MKKN/M? 1 NMHeliHas nnoT-
HOCTb 3apsiAa Ha nnockoctn 2 MkKn/m. [0,2H/m].

1.12.ToHKWIA NpAMON CTEpXKEHb ANMHOW 15 cM paBHOMEpHO
3apshKeH C NMHenHoW nnoTHocTbio 0,10 MKn/M. Ha npogomkeHnn ocn
CTEPXHS Ha paccTosiinm 10 cM OT BavkalWwero KoHUa HaxoamTcsl To-
yeyHblii 3apsa 10 HKn. Onpeaenute cuny B3aMMOAENCTBUS CTEPXKHS U
3apsaa. [56 MH].

1.13. Ha TOHKOM cTepxHe AnuHOW 20 CM HaxoauTCs paBHO-
MEPHO pacrpeaeneHHbli 3MIEKTPUYECKUI 3apsia. Ha npogosmkeHun ocu
CTEpXHS, Ha paccTosHum 10 cM OT 6AMXKHEro KoHua, HaxoauTcs To-
yeuHblii 3apsia 40 HKN, KOTOPbI B3aMMOAENCTBYET CO CTEPXXHEM C
cunoli 6 MkH. OnpeaenuTe NMUHENHYIO NAOTHOCTb 3apsiia Ha CTEPXKHE.
[2,5 HKn/Mm].

1.14. /IBa To4yeuHbIX 3apsaa g: =4 HKn n g =-2 HKn HaxoaaTcs
Apyr OT Agpyra Ha pacctosiHum 60 cM. OnpeaenuTe HanpsKEHHOCTb Mot
B TOYKE, PacrnosioXXeHHOW nocepeanHe Mexay 3apsaamu. [0,6 kB/m].

1.15. YeMy paBHa HanpsKEHHOCTb MOAS B TOYKE, PACMOSIOXEH-
HOM nocepeanHe Mexay TOYeYHbIMU 3apsiaaMn gz = 4HKn n g = 2 HKn?
PacctosiHne mMexay 3apsigamm pasHo 60 cm. [0,2 KB/Mm].

1.16. OnpepennTe HanpsXXeHHOCTb MONA B TOYKE, HAXoASLEN-
CS Ha NpsIMOW, coeauHsiowelt 3apsabl g: =10 HKn u ¢ =-8 HKn, Ha
paccTosHuM 8 CM cnpaBa OT OTpuUaTenbHOro 3apsiga. PaccrosiHue
Mexay 3apsiaamMu paBHo 20 cM. [10 kB/mM].

1.17.0npenenute HanpshKEHHOCTb MOMS B TOUKE, HaxoasaLlen-
€S Ha NpsIMOW, coeauHsiowelt 3apsabl g: =10 HKn u ¢ =-8 HKn, Ha
paccTosHuM 8 CM creBa OT OTpuUATeNbHOro 3apsiga. PaccrosHue
Mexay 3apsiaamu paBHo 20 cm. [17,5 kB/mM].

1.18. PacctosiHe Mexay ABYMS  TOYEYHbIMM  3apsaamu
g:= 2 HKn n g = — 3 HKn, pacnofioXXeHHbIMKU B BaKyyMe, paBHO
25 cM. OnpegenvTe HanpsH»KeHHOCTb MOJisl, CO34aBaeMoro 3TMMK 3a-
psgaMun B TOUKE, YAaneHHOW OT NepBOro 3apsiaa Ha pacctosiHne 20 cMm
M OT BTOPOro 3apsga Ha 15 cm. [1,3 kB/M].

1.19.PaccTtosHne Mexay OAHOMMEHHbBIMU OAMHAKOBbIMM 3apsi-
damn g = 2 HKn paBHOo 10 cM. OnpegenvTe HanpshKeHHOCTb MOons,
CO3aBaeMoro 3TUMK 3apsfaMu B TOYKE, HAXOASLLENCs Ha paccTosi-
HUKM 8 CM OT NepBoro M 6 cM OT BTOPOro 3apsiga. [5,7 kKB/M].
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1.20. B BeplumMHax KBagpaTa CO CTOPOHOM 5 cM HaxoasTcs
OOWHAKOBbIE MONMOXUTENbHblE 3apsaabl g = 2 HKn. Onpepenute
HanpsPKEHHOCTb 31EKTPOCTATMYECKOro nons: 1) B LUeHTpe KBaapaTa;
2) B cepeanHe oaHOW M3 CTOpPOH kBaapaTa. [1) 0; 2) 10,3 kB/M].

1.21. DnekTpocTaTuyeckoe none cosgaercs AByMs 6ecKoHeu-
HbIMM NapanfesibHbIMK MI0CKOCTAMM, 3apsSXKEHHbIMW PAaBHOMEPHO 04-
HOMMEHHBLIMU 3apsilaMi C MOBEPXHOCTHOW MIOTHOCTbIO COOTBET-
CTBEHHO c1=2 HKN/M? u c2=4 HKn/mM2. OnpepenuTte Moay/b Hanps-
)KEHHOCTW 3/1IEKTPOCTaTMYECKOro nons: 1) Mexay MIoCKOCTAMM;
2) 3a npeaenamu nnockocteit. [1) 113 B/m; 2) 339 B/m].

1.22.5neKkTpocTaTMyeckoe nosie co3daercsa ABYMS OeckoHeu-
HbIMX  MapanfenbHbIMKU  MIOCKOCTSMKM, 3apshKEHHbIMW  PaBHOMEPHO
PasHOMMEHHbIMX  3apsdaMM  C  TMOBEPXHOCTHOM  MJIOTHOCTbIO
o1 = 1 HKn/M? n o2 =- 2 HKn/M?. OnpegenvTe Mofysfb HanpsiKEHHO-
CTW 3NeKTpoCTaTMYecKoro nons: 1) mexay nnockocrtamu; 2) 3a npe-
Aenamum nnockocten. [1) 169 B/m; 2) 56,5 B/M].

1.23. Ha meTannuueckoi cdepe paamycom 15 cM HaxoauTcs 3a-
psa g = 2 HKn. Onpegenute HanpsKeEHHOCTb 3NEKTPOCTaTUYECKOro Mno-
ns: 1) Ha pacctosiium 10 cM OT LUeHTpa cdepbl; 2) Ha MOBEPXHOCTU cde-
pbl; 3) Ha pacctosiHum 20 cM oT ueHTpa cdepbl. MocTpolite rpaduk 3a-
BMCMMOCTM HanpshKeHHOCTM nons oT paccrosHus. [1) 0; 2) 800 B/m;
3) 450 B/m].

1.24. KonbLo pagnycoM 5 cM M3 TOHKOM MPOBOMOKU PaBHO-
MEPHO 3apsKeHO C IMHEMHON MAOTHOCTLIO T = 14 HKn/M. Onpepenu-
Te HaNpsHKEHHOCTb MOJS Ha OCK, NPOXOASLLEN Yepe3 LUEHTP Kosbua, B
TOYKe, yZAaneHHOM Ha pacctosiHMe 10 cM OT ueHTpa konbua. [2,83
KB/M].

1.25. lone co3paHoO ABYMS pPaBHOMEPHO 3apsXKeHHbIMU KOH-
LueHTpuyecknmmn ccepamm pagnycamm Rt = 5 cm n Rz = 8 cM. 3apsaabl
cchep CoOTBETCTBEHHO paBHbl g1 = 2 HKN 1 g2 = -1 HKn. Onpepenute
HanpsHKeHHOCTb 3NEKTPOCTaTUYECKOro MOMs B TOYKax, Nexawux oT
LueHTpa cdep Ha paccTosHuax: 1) n =3 cm; 2) n =6 cM; 3) 5 = 10
cM. [1) 0; 2) 5 kB/m; 3) 0,9 kB/mM].

1.26. Onpegenute NoTok ®e BEKTOpPA HAMPSXXEHHOCTU 3rieK-
TPOCTaTUYECKOro Nons yepes cepuyeckyto NoBepXHOCTb, OXBaTbliBa-
IOLLLYHO TOYeYHble 3apsaabl g1 = 5 HKn u g = -2 HKn. [339 B-M].

1.27.0npegennte nNoTok ®e BEKTOpa HaNps>XEHHOCTWN 3/1eKTPO-
CTaTU4ecKoro nons yepes chepuyeckyto NOBEPXHOCTb, OXBaTblBalo-
LLYIO TOYeuHble 3apsabl g1 = 5 HKn un g2 = 2 HKn. [790 B-m].
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1.28. Ha HEKOTOPOM paccTosiHUM OT HECKOHEYHON paBHOMEPHO
3apsHKEHHON MJIOCKOCTM C MOBEPXHOCTHOM nnoTHocThbio 0,1 HKn/cMm?
pacnosiokeHa Kpyrnas rjaacTuHKa. HopMasb K Mi0CKOCTU MIacTUHKK
COCTaBAISIET C NMMHUAMK HanpsbxeHHOCT yron 30°. OnpeaenuTe NOTOK
®e BeKTOpa HanpshKeHHOCTU Yepe3 3Ty MAACTUHKY, eCriv ee paauyc
paBeH 15 cMm. [3,46 kB-M].

1.29. 5neKkTpocTaTMyeckoe nosie co34aeTcsl MONOXKUTENbHbIM
TOYeYHbIM 3apsaoM. OnpeaenvTe YNCIOBOE 3HAYEHNE U HanpaBeHne
rpagvMeHTa noTeHumana 3TOro nosfs, ecnmM Ha pacctosHum 10 cM oT
3apsaa noteHuman paseH 100 B. [1 kB/m, HanpaeneH k 3apsay].

1.30.dnekTpocTtaTyeckoe nosie  co3AaeTcs  6ecKOHeYHOoM
MOCKOCTbIO, 3aPSHKEHHOM PaBHOMEPHO C MOBEPXHOCTHOW MSIOTHOCTHIO
5HKn/M2, OnpeaenvTe YACIOBOE 3HAUYEHME W HANpaB/eHNe rpaaneHTa
noTeHumana atoro nons. [282 B/M, HanpaBneH K NI0CKOCTU].

1.31. DnekTpocTtaTnyeckoe none co3faetcs 6eckoHEeYHOoM
MPsSIMON HWUTbIO, 3aPSPKEHHON PABHOMEPHO C JIMHEWHOWM MIOTHOCTbIO
50 nKn/cMm. OnpepenuTe 4nCnoBOE 3HAYEHWE WM HarpaBfieHNe rpagu-
€HTa noTeHuMana B Todke Ha pacctosHum 0,5 M oT HuTK. [180 B/M,
HanpasfieH K HUTK].

1.32. PaccTosiHne Mexay AByMSl TOYEUHbIMW 3apsifamMu §: = 2
HKN n @ = -3 HKn, pacnonoxeHHbIMM B BakyyMe, paBHO 20 cMm. Onpeae-
mTe noTeHuMan mnons, co3gaBaeMoro 3TMMM 3apsifaMy B TOUKe, yaa-
NEHHON OT NEPBOro 3apsfa Ha paccTosiHve 15 cM 1 oT BTOpOro 3apsiaa
Ha 10 cm. [-150 B].

1.33. dnekTpocTaTMyeckoe Mosie co3gaeTcs B Bakyyme 6ecko-
HEYHbIM LMANHAPOM pagnMycoM 8 MM, paBHOMEPHO 3apsXKeHHbIM C Nn-
HelHon nnoTHocTbio 10 HKN/M. OnpepenvTe pa3HOCTb MOTEHLMANOB
Mexay ABYMSi TOYKaMu 3TOro Monsl, pacrnonoXXeHHbIMU Ha PacCTOSHU-
AX 2 MM 1 7 MM OT NOBEPXHOCTM 3TOro umMnuHapa. [73 Bl.

1.34.MeTannnyeckuin wap paauMycoMm 5 cM uMeeT 3apsa
g = 10 HKn. Onpegenute NnoTeHUMan 3n1eKTPOCTaTUUECKOro nons:
1) Ha NoBepXxHOCTK Wapa; 2) Ha pacCTosHUM 2 CM OT ero nosepx-
HocTu. [1) 1,8 kB; 2) 1,29 kB].

1.35. TOHKOE KOMbLO paguycoM 5 cM M3 TOHKOW MpPOBOSIOKU
MMeeT paBHOMEPHO pacnpegeneHHbiv 3apsia g = 10 HKn. Onpegenute
noTeHUMan ¢ 3NeKTpocTaTu4eckoro nons: 1) B LueHTpe Konbla; 2) Ha
0CW, NPOXOAsilLEN Yepe3 LieHTP KonbUa, B TOYKE, YAANEHHOW Ha pac-
ctosiHme 10 cM oT ueHTpa Konbua. [1) 1,8 kB; 2) 805 B].
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1.36. DnekTpocTaTMyeckoe nosne cosaaeTcs  6eCcKOHeYHow
M/IOCKOCTbO, PAaBHOMEPHO 3apsiXKEHHOM C MOBEPXHOCTHOW MJIOTHOCTbIO
o = 1 HKn/m2. Onpeaenute pasHOCTb MOTEHLUMANOB MeXay ABYMS
TOYKaAMM 3TOro Nossl, pPacrnosioXXeHHbIMX Ha paccTosiHuu 20 1 50 cM
OT nnockoctu. [16,9 B].

1.37.2neKkTpocTaTMyeckoe nose Co3AaeTcs paBHOMEPHO 3aps-
YKEHHOW cdepryeckoin NMoBepXHOCTblo paauycoM 10 cM C 3apsaoM
g=15HKn. Onpegenvte pasHOCTb NOTEHUMANOB MexXAay ABYMS TOYKa-
MW 3TOrO MNOJSsl, PacrnofiOKEHHBIMM Ha paccTosHumM 5 cM n 15 cM oT
nosepxHocTu cepsl. [360 B].

1.38. dneKkTpocTaTyeckoe nosne cosaaeTca cdepoit paanycom
5 CM, paBHOMEPHO 3apsHKEHHOW C MOBEPXHOCTHON M/IOTHOCTbIO
1 HKn/M2, Onpeaenute pa3HOCTb MOTEHLIMAMOB MeXy ABYMS TOUKaMM
noss, pacrnonoXeHHbIMU Ha pacctosHmun 10 cM 1 15 cM OT ueHTpa
cepsl. [0,94 B].

1.39. JnekTpocTaTnyeckoe Mose CO3JaeTCsl PaBHOMEPHO 3a-
psSPKEHHbIM WapoM paauycoMm 1 M 1 3apsagoM 50 HKn. Onpepenute
pa3HOCTb MOTEHLMANO0B A5 TOYEK, pacnooXeHHbIX OT LeHTpa Lwapa
Ha pacctosiimum 1,5 n 2 m. [75 B].

1.40. >neKTpocTaTMyecKkoe rnosie CO3AaeTcs LapoM paanycoMm
8 CM, paBHOMEPHO 3apPSXKEHHBIM C 06BLEMHOMN MIOTHOCTLIO 10 HKN/M3.
Onpegenute pasHOCTb MOTEHUMANoB MeXay ABYMS TOYKaMu 3TOro
nons, pacnosioXkeHHbIMU Ha paccTosiHMsX 10 n 15 cM OT ueHTpa wapa.
[0,64 B] .

1.41.5neKkTpocTaTMyecKkoe nosie Co34aeTcsd B BaKyyMe Herpo-
BOAALUMM LWIApOM paanycoM 10 cM, paBHOMEPHO 3apsKEeHHbIM C 06b-
eMHOW nnoTHocTblo 20 HKn/M3. Onpepenute pasHOCTb MOTEHLIMAMOB
MeXay TOYKaMK, PacrofioXXeHHbIMWM BHYTPW Lapa Ha pacCTOSHWUU
2 1 8 cM OT ero ueHTpa. [2,26 B].

1.42. SnekTpocTaTMyeckoe rnosie Co3faeTcs NoaoXKUTeNbHO 3a-
PSYKEHHOM C MOCTOSAHHOW MOBEPXHOCTHOM MAOTHOCTLIO 10 HKN/M? Bec-
KOHEYHOW NJIOCKOCTblo. Kakyto paboTy Hago COBepLWTb Ans TOro,
4TO6bI MEPEHECTM INEKTPOH BAOSb JIMHUN HAMPSPXKEHHOCTU C PaccTosi-
HMS 2 cM o 1 cM oT nnockoctn? [9,04:10°1° Ox].

1.43.Moa AeicTBUEM 3NEKTPOCTAaTUYECKOrO MOMsi paBHOMEPHO
3apsKeHHON HGECKOHEYHOM MNOCKOCTU TOYeYHbI 3apaa g=1 HKn ne-
pPEMECTUNCS BAOSIb CUNIOBOM JIMHUM Ha paccTosiHve 1 cM; npu 3ToM
coBeplleHa pabota 5 MkK. Onpegenute NOBEPXHOCTHYHO MIOTHOCTb
3apama Ha nnockoctu. [8,85 MkKn/m?].
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1.44, DneKkTpocTaTMyeckoe mone CO3[aeTcs  MOSOXKUTENBHO
3apSHKEHHON BECKOHEYHON HUTBIO C MOCTOSIHHOW JIMHEWHOW MJIOTHO-
cTblo 3apsiga 1 HKn/cM. Kakyto cKopocTb npuobpeTer 3neKTpoH, npu-
6/IM3MBLUMCH K HUTW BAOSb JIMHUM HAMPSXKEHHOCTU C paccTtosiHus 1,5 cm
[0 1 ¢M OT HUTU? HauvanbHas CKOPOCTb 3N1EKTPOHA paBHa Hysto.

[16 Mm/c].

1.45. OavHakosble 3apsgbl ¢ = 100 HKn pacnonoxeHol B
BEpLUMHAX KBagpaTa co ctopoHor 10 cM. Onpepenute noTeHUManb-
HYIO 3Hepruo aTon cuctemsl. [4,87 mOx].

1.46. Cdhepunueckas nNoBepxXHOCTb MMEET PaBHOMEPHO pacrpe-
[eneHHbln 3apsaa. OnpeaenuTe paauyc NOBEPXHOCTM cdepbl, ecnn
noTeHUMan B LEHTpe Wwapa paBeH 200 B, a B Touke, Nexallen oT ero
ueHTpa Ha paccrosHum 50 cm, 40 B. [10 cm].

1.47.0npenenvte NMHENHYIO MIOTHOCTb 6ECKOHEYHO ASIMHHOM
3apsKEHHON HUTK, ecin paboTa cui Nons Mo NepeMeLleHnto 3apsaa
g =1 HKn ¢ paccrosiHns 5 ¢cM oo 2 cM B HanpasfieHWUU, neprneHanKy-
NAPHOM HKUTK, paBHa 50 Mkx. [3,03 mKn/m].

1.48.3nekTpocTaTMYeCcKoe nosie co3aaeTcs NOOXUTENBbHO 3a-
PSYKEHHON 6ECKOHEYHONM HUTBIO. MPOTOH, ABUrasicb OT HUTW MnoA Aew-
CTBMEM MONSA BAOMb JIMHUKM HANPSHXKEHHOCTU C pacCcTosHus 1 cm ao
paccTosiHna 5 €M, M3MeHMN CBOK CKOpocTb OT 1 Ao 10 MM/c. Onpege-
NUTE NIMHENHYI0 NNOTHOCTb 3apsiaa HUTKU. [17,8 MkKn/m].

1.49. Onpepenvte YCKOPSIIOLWYHO pPa3HOCTb MOTEHUMAnoB, KO-
TOPYIO AOSKEH NPOWTW B 3MIEKTPUYECKOM MOJSe 3NEKTPOH, YTObbI ero
CKOpPOCTb Bo3pocna oT 1Mm/c go 5 Mm/c. [68,3 B].

1.50.Kakylo yCKOpsIlOLWYO Pa3HOCTb MOTEHUMAaNoB [OJIKeH
NPOWTU B 3/IEKTPUYECKOM MOSEe 3MEKTPOH, YTOObI NOMYYMTb CKOPOCTb
8 Mm/c? [182 B].

1.51. Onpeaenvte YCKOPAIOLLYIO pa3HOCTb MOTEHUMANO0B, KOTO-
PYIO AO/MKEH NMPONTU B 3NIEKTPUYECKOM MOJIE 3/IEKTPOH, 06naaatowmn
CKOpOCTbIO 1 MM/c, uTObbI CKOPOCTL ero Bo3pocna B 2 pa3sa. [8,5 B].

1.52.0npepenvte NoBEpXHOCTHYIO NJIOTHOCTbL 3apsA0B Ha nia-
CTMHAX MAOCKOro CnoasHoro (e=7) KOHAEHCATOpa, 3apshKEHHOro A0
pa3HocTu noTeHumnanos 200 B, ecnu paccTosHue Mexay ero nnaactu-
Hamu paBHo 0,5MM. [24,8 MkKn/M?].

1.53. PaccTtosiHne mMexay niactMHamu M0oCKOro KoHaeHcaTopa
5 MM. MNocne 3apsiakn KoHAaeHcaTopa A0 pa3HocTy noteHumanos 500 B
MeXxay NnacTMHaMu KOHAEHCaTopa MOMECTUN CTEKNSHHYIO MIacTUH-
Ky (£=7), NONHOCTbIO 3aMOMHAIOLWYI0 MPOCTPaHCTBO KOHAeHcaTopa.
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OnpepenuTte: 1) AVANEKTPUYECKYIO BOCMPUMMYMBOCTL CTEKNa; 2) no-
BEPXHOCTHYIO MJIOTHOCTb CBSI3aHHbIX 3apsiiOB Ha CTEKISIHHOM nna-
cTuHKe. [1) 6; 2) 759 HKn/M?2].

1.54. lNpocTpaHCTBO MexAay nnacTMHaMu M0CKOro KOHAEHca-
TOpa 3amno/IHEHO ABYMSI CNOSIMU AN3NIEKTPUKA — CIIIOASHOW MacTUHON
(&1=7) TonwmHoM di = 1 MM 1 napaduHOBOW NIACTUHOW (£2=2) ToN-
wuHo d> = 0,5 mMm. OnpegenuTe: 1) HanpsHKEHHOCTU 3EKTPOCTaTyH-
YECKMX MONEN B CNOSIX AMDNIEKTPUKA; 2) 3MEKTPUYECKOE CMELLEHWE,
€C/IM pa3HOCTb MOTEeHUManoB Mexay nnactMHaMmm KoHaeHcatopa U =
500 B. [1) & = 182 kB/M, E2 = 637 kB/M; 2) D = 11,3 mMkKn/m?].

1.55. PaccTtosiHne mexay nnacTmHaMu Ma0CKOro KoHAeHcaTopa
d =5 MM, pasHoCTb noTeHumanos U = 1,2 kB. Onpegenute: 1) no-
BEPXHOCTHYIO MAIOTHOCTb 3apsaa Ha NiacTMHax KoHAeHcaTopa; 2) no-
BEPXHOCTHYIO M/IOTHOCTb CBS3aHHbIX 3apsiioB Ha AMINEKTPUKE, ecnu
W3BECTHO, 4YTO AM3NEKTpUYecKass BOCMPUMMUYMBOCTb AMINEKTPUKA,
3aMOMHAKWEro MpOCTPAHCTBO Mexay nnactuHammu, & = 1. [1)
4,25 MkKn/m?; 2) 2,12 MkKn/m?] .

1.56.1pocTpaHCcTBO MexXay MIacTMHAMKM MIOCKOr0 KOHAEeHca-
TOpa 3anosiHeHO CTeKoM (& = 7). PacctosiHve mexay niacTMHamm
d = 5 MM, pasHocTb noteHuwanos U = 1 kB. Onpegenurte:
1) Hanps>keHHOCTb NONS B CTekne; 2) NOBEPXHOCTHYIO MAOTHOCTL 3a-
psAaa Ha nnactMHax KoHaeHcaTopa; 3) MOBEPXHOCTHYIO MAOTHOCTb
CBSI3aHHbIX 3apaAoB Ha crtekne.[1) 200 kB/m; 2) 12,4 MkKn/Mm?;
3) 10,6MKkKn/M?].

1.57. Onpepenute paccTosiHue Mexay nnacTMHaMu M0CKOro
KOHZEHCaTopa, eciv MeXay HUMK NPUIoXKeHa pPa3HOCTb NOTEHLUMaNos
U=150 B, npruyeM nnowaab Kaxaon nnactuHbl S$=100 cM?, ee 3apsan
g=10 HKn. OuanekTpukoM sensetcs cioga (e =7). [9,29 mMm].

1.58. Ha nnactuHax nnockoro KoHAeHcaTopa HaxoauTCs 3apsa
10 HKn. Mnowaab KaxKaoW NaacTuHbl KoHAeHcaTopa paBHa 100 cm?,
AVBNEKTPUK — Bo3ayx. Onpenenute cuiy, C KOTOPOM NpUTArMBaloTCs
nnactuHel. [one Mexay MAacTMHaMU  CYMTaTb  OAHOPOAHLIM.
[565 mkH].

1.59.Pa3HoCTb MoTeHUmanoB Mexay naacTMHaMn nnocKoro
KoHAeHcaTopa (=100 B. MMnowamgb Kaaon nnactvHbl $=200 cM?,
paccTosHue Mexay nnactmHamm d=0,5 MM, NPOCTPaHCTBO MeXAay Hu-
MU 3anonHeHo napaduHoMm (& =2). Onpegenute cuy NPUTSHKEHUS
naacTuH apyr kK apyry. [7,08 mH].
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1.60. Llap, norpyxeHHbI B Macno (& = 2,2), UMeeT NoBeEpPX-
HOCTHYIO NNIOTHOCTb 3apsda o=1 MkKn/M? u noteHuwan =500 B.
OnpepenuTte: 1) paauyc liapa; 2) 3apaa wapa; 3) 31eKTPUYECKYo
€MKOCTb LWwapa; 4) aHepruio wapa. [1) 9,74 mm; 2) 1,19 HKn; 3) 2,38
n®; 4) 0,3 mkadx].

1.61. K nnactmMHaM niockoro BO34YLUIHOrO KOHAeHcaTopa npu-
NOXeHa pa3HocTb noTeHuwanos (4 = 500 B. lMnowaab nnactuH
S = 200 cm?, pacctosiHue mexay Hummn d = 1,5 mm. Mocne oTkLo-
YEeHMA KOHAEHCaTopa OT WCTOYHMKA HamnpshKEHWs  MPOCTPaHCTBO
Mexay nnacTuHammn 3anonHunm  napaguHoM (¢ = 2). Onpegenvte
pa3HOCTb MOTeHUManoB (> Mexay nnacTMHaMu Nocsie BHeCeHus au-
anekTpuka. OnpegenuTe TakXe 3/EeKTPOEMKOCTU KoHAeHcaTopa (G
n C> 0o 1 nocne BHeceHus amanekTtpuka. [Uz = 250 B, G = 118
no,

G = 236 nO).

1.62. K nnactmHaM naocKoro BO3AYLIHOMO KOHAEeHcaTopa npu-
NoXeHa pa3HoCTb noTeHuwanos (4 = 500 B. lMnowaab nnactuH
S = 200 c™m?, paccrosHue mexay HuMmu d = 1,5 mm. MNMpu BknoveH-
HOM MWCTOYHMKE MUTAHWS B MPOCTPAHCTBO MexXAy MAacTUHaMU KOH-
JAeHcaTopa BHecnm napaduH (& = 2). OnpeaenuTe pasHOCTb NOTEHUMU-
anoB U Mexxay nnacTMHaMy nocne BHeceHus ananektpuka. Onpege-
NUTe TaKxKe 3/1eKTPOEeMKOCTU KoHAaeHcaTopa G n C2 0o U nocne BHe-
ceHusa amanekTpuka. [Uz=500B, G = 118 n®, G = 236 nd].

1.63. Mnockuin  BO3AYLWHbLIA KOHAEHCATOP 3/IEKTPOEMKOCTbIO
C = 10 n® 3apshkeH go pasHocTM noTeHuwanos (4 = 500 B. Mocne
OTKJIIOUEHMA KOHJEHCAaTopa OT MCTOYHMKA TOKa paccTosiHMe Mexay
nnacTMHaMmm KoHgeHcaTopa 6bino yBennyeHo B 3 pasa. Onpegenure:
1) pa3HOoCTb MOTeHUManoB Ha obknagkax KoHAeHcaTopa nocne ux
pa3gBuKeHusi; 2) paboTy BHEWHWX CU MO Pa3ABWXKEHWUIO MIACTUH.
[1) 1,5kB; 2) 2,5 mkx].

1.64. K nnactmHaM nnockoro BO3AyLIHOMO KOHAeHcaTopa npu-
NOXXeHOo HanpsbkeHune (4 = 500 B. Mnowaab nnactui S = 200 cm?,
paccTtosiHne Mexay HuMu di = 1,5 MM. MnacTuHbl pasgBuHYAM Ao
pacctosiHna d> = 15 MM. Hanaute sHeprum WA n W2 koHaeHcaTopa Ao
W nocne pasaBWMXXeHUst NAacTuH, eCIM UCTOYHWUK TOKa nepes pasasu-
XeHueM oTkiovancs. [ W: = 14,8 mkx, W= 148 mxx].

1.65. K nnactmHaM naockoro BO3AyLHOrO KoHAeHcaTopa npu-
NOXXEHO HanpskeHue (4 = 500 B. Mnowaab nnactuH S = 200 cM?,
paccTosiHne Mexay HUMK ¢i = 1,5 mMM. MNnacTuHbl pa3aBuHYIM Ao pac-
cTosHua d> = 15 MM. HaiauTe aHeprum Wi n W> koHaeHcaTopa [0 U
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nocne pasasvkeHus NIacTUH, ecsi UCTOYHUK TOoKa nepes pasaBuke-
HveM He oTknouanca. [ W: = 14,8 mkx, W= 1,48 mxx].

1.66. PacctosHne mexay nnacTMHamm 3apsiKeHHOro niockoro
KOHAEeHcaTopa YMeHbwnnn B 2 pasa. Bo ckonbko pas m3MeHunacb
SHEPrnst U MNOTHOCTb 3HEPrUM MOAsl, eCNn KOHAEHcaTop OcCTancs
MPUCOEANHEHHbIM K WUCTOYHWKY MOCTOSIHHOrO HanpshkeHus? [yBe-
nvunnace B 2 pasa, yBenmuunace B 4 pasal.

1.67. dnekTpoeMKocTb 6aTapeun, 06pa3oBaHHON ABYMsI mocre-
[0BaTeNbHO coeAMHEHHbIMN KoHAeHcaTopamu, pasHa 100 nd, a 3apsaa
6atapeun 20 HKn. OnpenenuTe 3N1eKTPOEMKOCTb BTOPOrO KOHAEHCATO-
pa, a TaKXKe pasHOCTU MOTeHUManoB Ha 06knagkax KaXaoro KOHAEH-
caTopa, €ecnn 3NeKTPOEeMKOCTb MepBoro kKoHaeHcaTopa 200 nd.
[G = 200 n®, Ap1 = 100 B, Agp2 = 100 B].

1.68. K 6atapee c HanpsbkeHvem 300 B nogkniioyeHbl ABa
NAOCKMX KOHAEHcaTopa ¢ anekTpoemkoctamm 2 nd® u 3 nd. Onpege-
NMTe 3apag M HanpsbkeHue Ha nnacTuHaxX KOHAEHCaTopoB npu nocne-
JoBaTenbHOM mnx coegnHennn. [0,36 HKn; 0,36 HKN; 180 B;120 B].

1.69.K 6atapee c HanpsbkeHmeM 300 B nogknitoueHsl ABa nioc-
KMX KOHAEeHcaTopa C anekTpoeMkocTammn 2 nd® n 3 nd. Onpepenvte
3apa4 U HanpsbkeHue Ha nnacTuHax KOHAEHCATOpOB Npw napannenb-
HOM Mx coeamHeHuu. [0,6 HKn; 0,9 HKn; 300 B; 300 B].

1.70. KoHageHcaTopbl C 3neKTpoeMKkocTsMu 2MKO, 5 MKO wu
10 MK® coeamHeHbl nocneaoBaTeNlbHO M HAaXoAAaTCs MoA HanpshKeHwu-
em 800 B. OnpepenuTte HanpsbkeHue M 3apsii Ha KaX4oM M3 KOHAEH-
catopos. [1 MKn; 1 MKn; 1 mKn; 500 B; 200 B; 100 B].

2. NOCTOSIHHbIN 3NIEKTPUYECKUN TOK
OcHoBHbIe (hOpMyJibl U 3aKOHbI
e Cuna Toka
| =d_q; | =g(ecnm I =const ).
dt t

e [110THOCTb TOKa

j=—, 1=ne(®),
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rae S- nnowaab nonepeyHoro ce4eHnsa npoBOAHUKaA, <6>— cpeaHas

CKOPOCTb YMNnopAAOYEHHOIo ABMXXEHUA 3apsaaoB B MNMPOBOAHUKE,
N — KOHUEHTpauusa 3apaaos, € — BHEMeHTaprIl\;I 3apsa.

e 3aBWCMMOCTb CONPOTUB/IEHNS OT NapaMeTPOB NPOBOAHWUKA

R=p—,
S
roe |- pnuHa npoBogHuka, S — nmnowagb MOMNEpPEYHOro CeyeHus
1
MPOBOAHWKA, O =— — YyAeNbHOE COMpOTUBIEHUE, ¥ — YyAerbHas

NpOBOIMMOCTb.
e 3aBWCMMOCTb YAENbHOrO COMPOTUB/IEHUS OT TEMMNepaTypsbl
AN METANNMYECKUX NPOBOAHUKOB

P =Py (1 +a t),
rAe @ — TemMnepaTypHbIii KO3(PMULIMEHT CONPOTUBNEHNS, P — YAEeNb-

Hoe conpoTtusnenve npu 0°C, t — TeMnepaTypa NpoBoAHMKA.
e ConpoTvB/EeHNe CUCTEMbl NMPOBOAHMKOB: MpW MNoCienoBa-
TenbHOM (a) u napannensHoM (6) coeanHeHusx

i - i =
a) R=) R, , 6)—=),—,
i=1 R TR
roe R, - conpotuenenue i-ro nposogHMka, N — 4NCNO NPOBOAHM-

KOB.
e COnpoTMBNEHNS, HEOBXOANMbIE AN paclUMPeHUs NpeaenoB

n3mepeHus npubopamm cunbl Toka (Ry,yurs) W HanpsxeHus

(RJOE_) B N pa3s

R
Ruryara = n—1' Rgos. =R(n-1).
® 3aKoHbl OMa:
QNS O[IHOPOAHOrO yYacTKa Lenm

Q0 —-Q, _H

R R
ANSt HEOAHOPOAHOTO yyacTKa Lenu

A
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ana 3aMKHYTOl;’1 uenu
=

R+r'
roe U — HanpsbkeHue Ha OIHOPOMHOM y4yacTke Lenu, (¢1 —%) -
Pa3HOCTb MOTEHUMANOB Ha KOHUax y4acTtka uenu, = — 3C uc-
TOYHMKA, I'— BHYTPEHHee COMNpPOTMBAEHNE MWCTOYHMKA TOKa,
B AnddepeHumanbHoln dopme
I=7E,
J— nNNOTHOCTb TOKa, ¥ — YyOenbHas npoBoauMocTb, E —
HaNps»XEHHOCTb MNOs.
e Cuna ToKa KOPOTKOMO 3aMblKaHMs

rae

e PaboTa Toka 3a Bpems t
U2
A=1Ut=I1°Rt=—t.
R

e 3akoH [xoyns-fleHua (KONMYECTBO TEMsoThbl, BblAeNsemMoun
MpU NPOXOXXAEHUN TOKa Yepe3 NPOBOAHMK)

Q=I°Rt.
e MOLWHOCTb TOKa, BblaenseMas B Harpy3ske (rnonesHas),
U 2
P=IU=I1°R=—.

® [losiHas MOLWHOCTb, BblaensiemMas B Lenm,
P==a],

L] MOLLl,HOCTb, TepﬂeMaﬂ B UCTOYHUKE,
P=1%.

® Ko3hhUUMeHT nonesHoro A4eUCTBMS MCTOYHUKA TOKa
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nonesnas __ R

inmaﬂ R + r

® [lpaBuna Knpxrodga
1) Z I, =0 - ans y3nos;

]7:

1
2) Z IR, = Z‘@k — ON1s1 KOHTYPOB,
i k
roe Z |, — anrebpavyeckas cymMa cun TOKOB, CXOASILMXCS B y3ne,
i

Z@k — anrebpanyeckas cymma 3/[AC B KOHTYpe.
k

3apaHus

2.1. B ceTb BK/IOYEHbI YeTbIpe NocneaoBaTeslbHO COeANHEHHDIX
pe3ncTopa OAMHAKOBOrO COMpOTUMBAEHUs. Kak M3MEeHWUTCS conpoTuB-
NeHne Uenu, ecniv 3TU pe3ncTopbl COEANHUTL NapasnnenbHo? [yMeHb-
wuTcs B 16 pas].

2.2. B ceTb Cc HanpsbkeHnem 120 B BktOYeHbl ABe faMmmbl CO-
npotuBneHveMm 200 OM kaxpaasi. Kakoli TOk MOMAET yepe3 Kaxayto
namMny npu napannenbHOM M MocnefoBaTeNlbHOM UX COeAMHEHUSIX?
[0,6 A; 0,3 Al

2.3. Obuwee conpoTuBNeHWe ABYX MNocCnefoBaTenbHO coeau-
HEHHbIX NpoBOAHUKOB 5 OM, a napannenbHO coeAMHEHHbIX 1,2 Om.
Onpegenute CONPOTUBIIEHME KaXKA0ro NpoBoaHuka. [3 Om n 2 OmM].

2.4. ConpoTuBneHWe OQHOro M3 MocneaoBaTelbHO BKIHOUEH-
HbIX MPOBOAHMKOB B 1 pa3 bonblle conpoTusneHus apyroro. Bo
CKOJIbKO pa3 U3MEHUTCS cufia ToKa B Lenu (HanpskeHne MocCTOsSIHHO),
€CNIM NPOBOAHWKM BKIOUUTL NapannenbHo? [ysenuuutca B (n+1)%/n
pa3s].

2.5. Ha KoHuax mMegHOro npoBoaa AfMHOW 5 M noaaepxuBaeT-
cs HanpsbkeHnve 1 B. OnpegenvTe NAOTHOCTb TOKa B nposoae (yaenb-
Hoe conpoTuBneHune meau 1,7:1080m - m). [1,18:107A/m?].

2.6. Bo CKONbKO pa3 WU3MEHMUTCS COMpPOTMBIIEHME MPOBOAHUKA
(6e3 nsonaumm), ecnn ero CBepHyTb MOMOSIaM WU CKPYTUTL? [YMeHb-
wuTcs B 4 pasal.

2.7. ManbBaHUYECKWUI 3/IEMEHT AAET Ha BHELUHee ConpoTUBIie-
Hue 0,5 OM cuny Toka 0,2 A. ECM BHeLWHee COMpOTMBIIEHME 3aMe-
HUTbL Ha 0,8 OM, To Tok B uenu 0,15 A. OnpegennTte cuy Toka KOpoT-
KOro 3ambikaHus. [0,45A] .
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2.8. Pe3suctop conpoTtusneHvem 5 OM, BOMBTMETP U UCTOYHUK
TOKa coeavHeHbl NapannienbHO. BonbTMETp MOKa3blBaeT HanpspKeHue
10 B. Ecnu 3aMeHnTb pe3ncTop ApYruMm C conpoTtusieHem 12 OM, To
BOMbTMETP MOKaXeT HanpsbxkeHne 12 B. Onpepenute 34C 1 BHYTpeH-
Hee COonpoTMB/IEHNE UCTOYHMKA TOKa. TOKOM uyepe3 BOMbTMETP npe-
Hebpeub. [14 B; 2 OmM].

2.9. Halgute BHyTpeHHee conpoTtueieHne n SAC UCTOYHUKA TO-
Ka, ecnv npu cune Toka 30 A MOLLIHOCTb BO BHELUHeN Lenu paBHa 180 Br,
a npu cune Toka 10 A ata mowHocTb pasHa 100 Br. [0,2 Om; 12 B].

2.10. OnpepenuTte cuny ToKa B LEMM, COCTOSALIENA U3 [ABYX

anemeHToB ¢ O[C, paBHbiMK 1,6 B 1 1,2 B 1 BHyTpEHHUMU CONPOTUB-
nexnamm 0,6 OM 1 0,4 OM COOTBETCTBEHHO, COEAMHEHHbLIX OAHOUMEH-
HbiMM nostocamn. [0,4 A] .

2.11. dnekTpuyeckyto namny conpotusneHnem 240 Om, pac-
CYMUTaHHYIO Ha HanpsbkeHne 120 B, Hago nuTaTb OT CETM HanpsHKeHwu-
eM 220 B. Kakol A/iMHbl  HUXPOMOBBIV MPOBOJHUK C NJoLWaabio none-
peyHoro ceyeHust 0,55 MM? Halo BK/IOYNTL NMOCNEAOBATENLHO C JlaM-
now? (yaenbHoe conpoTuBieHne HuxpoMa 1,1:10° Om-m). [100 m].

2.12. llenb coctounT M3 Tpéx nocnenoBaTesibHO COeANHEHHbIX
NPOBOAHUKOB, MOAKMIOYEHHBIX K UCTOYHUKY HanpsbkeHus 24 B. Co-
nNpoTMBEeHWE Nepeoro nposoaHvka 4 OM, BToporo 6 OM, a Hanpske-
HWE Ha KOHLAX TPeTbEro NpoBoAHuka 4 B. HaiauTe cuny Toka B Ue-
nun, COMpOTMBIIEHUE TPETHErO MPOBOAHMKA U HaMpPS>KEHUs Ha KOHUAX
nepBoro 1 BTOpOro nposoaHukos. [2 A; 2 Om; 8 B; 12 B].

2.13. K ncrouHuky Toka ¢ 34C 12 B npucoegnHeHa Harpyska.
HanpsbkeHue Ha knemMmax uctoyHuka 8 B. Onpepenute K4 ncToYHU-
Ka Toka. [68%] .

2.14. BHewHsas uenb UCTOYHMKA TOKa NOTpebnsieT MOLHOCTb
0,75 BT. Onpegenute cuny Toka B uenn, ecnn 34C UctovHmka 2 B u
BHyTpeHHee conpoTtusneHne 1 Om. [0,5A n 1,5A].

2.15. VctoyHuk Toka ¢ SA4C 12 B 1 BHYTPEHHUM cOMpoTuBIe-
HueM 1 OM MoAKMOYEH K Harpyske conpoTuenieHnem 9 OM. Haingwute:
1) cuny Toka B LUenu, 2) MOLHOCTb, BbIAENSIEMYIO BO BHELUHEN YacTu
uenu, 3) MOLWIHOCTb, TEPSEMYIO B UCTOYHUKE TOKa, 4) MOMHYI MOLL-
HOCTb UCTOYHMKA TOKa, 5) KMNJ nctouHmka Toka. [1)1,2 A; 2)12,96 BT;
3)1,44 Br; 4)14,4 Bt; 5)90%].

21



2.16. O6MOTKa 3/1EKTPUYECKOro KMMNATUbHUKA UMEET ABE CeK-
umn. Ecnmn BrIloYeHa oAHa cekumsl, Boda 3akunaeT 4vepe3 10 MuH,
ecnu gpyras, To vyepe3 20 MuH. Yepe3 CKONbKO MUHYT 3aKMNuUT BOAa,
ecnn obe cekumm BKIIOYMTb MocsegoBaTesibHO? HanpskeHue Ha 3a-
XUMax KunaTunbHuka M KI[ ycTaHOBKM cumTaTb BO BCEX Crly4vasix
oanHakoBbiMK. [30 MUH].

2.17. O6MOTKa 3/1EKTPMYECKOro KMMNATUNbHUKA UMEET ABE CeK-
umn. Ecnn BKIOYEHa ofHa cekuus, Boda 3akunaet yepe3 10 MuH,
ecnu gpyras, To vepe3 20 MuH. Yepe3 CKONbKO MUHYT 3aKMNUT BOAa,
ecnun obe cekuun BKIKOUMTbL NapannenbHo? HanpsbkeHve Ha 3akmmax
KUNATUNbHUKa M KM yctaHOBKM cyMTaTh BO BCEX CIlyYasX OAMHaKO-
BbIMU. [6,67 MWH] .

2.18. AmnepmeTtp conpoTtusneHnem 0,18 OM npeaHasHayeH
anst namepeHns cunbl Toka Ao 10 A. Kakoe conpoTuBfieHue Hago
B35Tb M KaK €ro BK/IOUYUTb, YTOOblI 3TMM amMnepMeTpoM MOXHO 6bli0
n3MepaTb cuny Toka 4o 100 A? [0,02 Om, napannenbHo].

2.19. BonbtMeTp conpotusneHneM 2000 OM npegHasHadeH
Ans u3MepeHus HanpsbkeHus o 30 B. Kakoe conpoTuBneHwe Haao
B3ATb M KaK ero BKOYMTb, YTOObl 3TUM BOLTMETPOM MOXHO 6bIn0
n3MepaTb HanpsxeHne go 75 B? [3000 Om, nocnepoBaTesnbHO].

2.20. Tok B npoBoaHuKe conpoTtusneHneM 100 OM paBHOMep-
Ho HapacTtaeT oT 0 go 10 A B TeueHune 30 c. YeMy paBHO KONNYECTBO
TennoTbl, BblAENMBLUEECS 3a 3TO BpeMs B nposoaHuke?  [100 kx].

2.21. Tok B NpOBOAHMKE COMNpoTUBAeHMeM 12 OM paBHOMEpPHO
ybbiBaeT oT 5 A o 0 B TeueHne 10 c. Kakoe KONMYECTBO TEMMOThI
BbIAENSETCA B NPOBOAHUKE 3a 3TO BpeMa? [1 kIX].

2.22. o npoBOAHKUKY conpoTueneHnem 3 OM Te4éT paBHOMep-
HO BO3pacTaloLMiA TOK. KONMyecTBo TennoThl, BblAE/MBLLEECS B MPO-
BOAHMKe 3a 8 ¢, paBHO 200 k. OnpenenuTte 3apsi, NPOTEKLUMA 32
3TO BpeMsi MO MPOBOAHMKY. B HauyanbHbIi MOMEHT BPEMEHWU TOK Obl
paBeH Hyno. [20 Kn].

2.23. Tok B NpoBOAHWKE conpoTueiieHneM 15 OM paBHOMEpPHO
Bo3pactaeT oT 0 A0 HEeKOTOpOro MakcMMmyMa B TedeHue 5 ¢. 3a 3To
BpeMsi B MPOBOAHUKE BbIAENWNIOCL KONMYeCTBO 'Tennotbl 10 kK.
Haiiaute cpeaHee 3HaueHWe Cuibl TOKA B MPOBOAHMKE 3@ 3TOT Mpo-
MEeXyTOK BpemeHu. [10 A] .
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2.24. ToK B NPOBOAHMKE PaBHOMEPHO YBENNYMBAETCS OT HYNs
[0 HEKOTOpPOro MaKCMManbHOro 3HadeHust B TedeHne 10 c. 3a 3T0
BpeMsi B MPOBOAHWKE BbIAENWIOCH KOMMYeCcTBO TennoThl 1 KX.
Onpegenute CKOPOCTb HapacTaHUs TOKa B MPOBOAHMKE, €CAN COMpo-
TBneHune ero 3 Om. [1A/c].

2.25. Ha puc. 2.1 | == 7, R1 = 48 OM, R2 = 24 Om, na-

fieHne HanpsbkeHust Uz Ha conpoTtueneHnn Ra paBHo 12 B. MpeHebpe-
rasi BHyTPEHHMM COMPOTUB/IEHWEM 3/IEMEHTOB, OMpeaennTe CUiy Toka
BO BCEX y4yacTKax uenu u conpotmeneHne Ri. [11=0,25 A, 1>=0,5 A,
I3=0,75 A, R3=16 OM].

(] [T —_] L 1
R1 |{'| R Rs R: R2
2 ©
| R3 R4
- = __| R L —
<
| |
[
Puc. 2.1. Puc.2.2.
/7 —[_17
R1 RZ
E—_——
Rs 1
A1
B 5
L
Puc. 2.3

2.26. Ha puc. 2.2 ==2B, Ri1= 60 OM, R2= 40 OM, R3=R4= 20 OMm,
Re= 100 OM. Onpegenute cuny Toka I Yepes ranbBaHoMeTp. [1,49 MA].
2.27. Havante cuny Toka B OTAENbHbLIX BETBSIX MOCTMKA YUT-
CTOHa (puc. 2.2) Npu YCnoBMKM, YTO Cua TOKa, MAYLLEro Yepes rasnb-
BaHOMeTp, paBHa Hymo. 3C ucrounuka 2B, Ri= 30 OM, R2= 45 Owm,
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R3= 200 OM. BHyTpeHHMM CONpPOTUBIEHNEM UCTOYHWMKA NpeHebpeub.
[11=1>=26,7 MA, I3=I4= 4 MA].

2.28. Ha puc. 2.3 % =10 B, = 20 B, =, = 40 B, a conpotus-
neHna Ri=R>=R3= 10 OM. Onpepenute cuny TOKOB Yepe3 COnpoTUB-
nenns () v yepes MUCTOYHMKM (I'). BHYyTpeHHUM cornpoTuBneHneM
MCTOuHMKOB npeHebpeub. [A=1A, b=3A, E=2A, | =2A, 1] =0,

I =3Al.
2.29. Ha puc. 24 = = 2,1 B, &= 1,9 B, Ri=45 Om™, Ro= 10

OM, Rs= 10 OM. HaiauTe cuny Toka BO BCEX yyacTkax Lenu. BHyT-
PEHHUM COMPOTMBAEHWEM 3feMeHTOB MpeHebpeub. [11=0,04 A,
1,=0,01 A, I5=0].

=
= I
| —— |
Rz
- " | o
{1
R < | D Rs < Rs
Puc. 2.4 Puc. 2.5
L]
R1
T ST R[] @)
Rz
L]
Puc. 2.6

2.30. Ha puc. 2.5 conpoTuBneHMs BOJIbTMETPOB paBHbI
R1=3000 Om n R2=2000 Om; R3=3000 OM, R4=2000 Om; —==200 B.
HaliaMTe nokasaHus BOMbTMETPOB B Cydasix: @) Kmtod K pa3oMKHYT,
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6) koY K 3aMKHYT. BHYTPEHHMM COMpPOTUBIEHNEM UCTOYHUKA MpeHe-
6peub. [a) U1=120 B, U>=80 B; 6) U1=U,=100 B].

2.31. Ha puc. 2.6 = =" =1,5 B, BHyTpeHH1E CONPOTUB/IEHUA
ncTovHukos ri=r2=0,5 OM, R1=R2= 2 OM, R3= 1 OM. ConpoTueneHue

MUNInaMnepMeETpa 3 Om. HaVI,ﬂVITe NnoKasaHne MuinanaMnepMeTpa.
[75 MA].

2.32. Ha puc. 2.7 = ="9= 110 B, Ri=R2= 200 Om, conpo-

TMBNeHMe BonbTMeTpa 1000 B. HaiauTte nokasaHue BOJSIbTMETpA.
BHYTpEHHMM CONPOTUBIEHNEM NCTOYHMKOB NpeHebpeyb. [100 B].

= ~ =
I:IR1 v Re |:| R o R,
=
i : =
Puc. 2.7 Puc. 2.8

Puc. 2.9

2.33. Ha puc. 2.8 5§ = = 2B, BHyTPEHHME CONPOTUB/IEHNS

MCTOYHMKOB paBHbl 0,5 OM, Ri= 0,5 O™, Ro= 1,5 OM. Haigute cuny
TOKa BO BCEX y4yacTkax uenwu. [2,22 A; 0,44 A; 1,78 A].

2.34. Ha puc. 2.9 = =" = 100 B, Ri= 20 OM™, R>= 10 Om, R3=
40 OMm, R4= 30 OM. HalguTe nokasaHue amnepMmeTpa. BHyTpeHHuM

COMpOTUB/IEHNEM UCTOYHUKOB M amnepMeTpa npeHebpeub. [1 Al.
2.35. Kakyto cuny ToKa nokasblBaeT amnepMeTp Ha puc. 2.10,

conpoTtueneHne Kortoporo Ra=500 OM, ecm == 1 B, = 2 B,
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R3=1500 OM ¥ mageHue HanpspKeHus Ha conpoTueieHun Rz pasHO 1
B. BHYTpeHHMM COMPOTUBIEHMEM UCTOYHMKOB NpeHebpeyb.[1 MA].

2.36. Ha puc. 2.11=1,5B, = =1,6 B, Ri=1 kOM, R2=2 kOM.

Onpegenute nokasaHWs BOJILTMETPA, €C/IM €ero  ConpoTUBIIEHUE
Rv=2 kOM. ConpoTuBNEHMEM UCTOUYHMKOB NpeHebpeub. [0,35 B].

. }_R:_.
i Dmé ®
4

Y R2
- = = 2
Rs | =
L |
Puc. 2.10 Puc. 2.11
(A
_/

‘ Rl R3
1 ]
Puc. 2.12

2.37. Ha puc. 2.12 conpotuBneHuss Ri= 50M, Ra= 6 OmM,
Rs= 3 OM. HailauTe nokasaHWe aMnepMeTpa, €ciM BONbTMETP
nokasbiBaetr 2,1 B. ConpoTvBNEeHWEM WCTOYHWMKA M aMnepMeTpa
npeHebpeun. [0,2 A].

2.38. Onpepenute 2/C UCTOYHMKA B CXeMe Ha puc. 2.13, ecnn
cuna ToKa, Tekyllero yepes Hero, paBHa 0,9 A, BHyTpeHHee comnpo-
TnBneHmne wmucroyHuka 0,4 Om. Ri=30 OM, R»=24 OM, R3 =50 Owm,
R4 =40 OM, Rs =60 Om.

2.39. HanamTe nokasaHus aMmnepMeTpa B CxeMe Ha puc. 2.14,
ecnm D[C pasHa 19,8 B, BHyTpeHHee conpoTtusneHue 0,4 OM, R1=30
OmM, R2=24 OM, R3=50 OM, R4=40 OmM, Rs=60 Om.
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LT L] . Re
R;3 Ry & :
— H F—a)
Bs .
! —_ — 1
—@ | R, K
1
[ (]
{1 R R
R] R:
Puc. 2.13 Puc. 2.14

Puc. 2.15

2.40. Hangute BeNUYMHbI BCEX COMPOTUB/IEHWMI B CXEME Ha
puc. 2.15, ecnn yepes cornpoTmeneHne Ri Teyét Tok 0,4 MKA, yepe3
conpoTtmeneHne Rz Tok 0,7 MKA, yepes conpotueneHne Rs — 1,1 MKA,
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yepes conpoTMBieHne R4 TOk He TEUET. BHYTpeHHMM COMpOTUBNEHMU-
€M 3/1eMeHTOoB npeHebpeyb. % =1,5B; = =1,8 B.

| | —
~ | R @Il Ri
—— = R
R 2
5 ’ | I L
s :llf °@3| R3
4 | —
1 | IS |
L1
Puc. 2.16 Puc. 2.17
1
D|Rl (1% ®[]
|_||
-
R4
1
| |
Puc. 2.18

2.41. Onpegennte = “ = B cxeMe Ha puc. 2.16, ecnu

Ri=R4=2 OM, R2=R3= 4 OM. Tok, TeKyLUuii Yepe3 conpoTUBNEHNE Rs,
paBeH 1A, a yepe3 conpoTusieHe Rz TOK He TeYéT. BHyTpeHHue co-
NpOTUBAEHNS 31EMEHTOB r1=r>=0,5 OM.

2.42. OnpegennTe cuily TOKa BO BCEX y4yacTKax Lenu B cxeme
Ha puc. 2.17, ecm = =11 B, =4 B, =; =6 B, Ri=5 OM, R2=10 Om,

R3=2 OM. BHyTpeHHWe ConpOTUBEHNUS UCTOYHUKOB r1=r2=r3=0,5 OM.

2.43. B cxeMe Ha puc. 2.18 Ri=1 OM, R2=2 OM, R3=3 OmM, cuna
TOKa 4yepe3 MCTOYHMK paBHa 2A, pa3HOCTb MOTEHUMANoB Mexay Tou-
kamu I n 2paBHa 2 B. Haingute conpotusneHue Ra.
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3. 9JIEKTPOMAINHETU3M
OcHoBHbIe (hopMyibl

e Cuna B3auMOAENCTBUSI MEXAY ABYMS MPSIMOSIMHENHbIMU na-
pannenbHbIMM 6ECKOHEYHO AIMHHBIMW NPOBOAHMKaMM € Tokamn |, u

|2, npmnxoasLlasca Ha eanHnLy ANnHbl

E = tot 1,
2y

A

rae I — paccTosiHme Mexay NPOBOAHWMKAMMW, L, = 47107 Tl m-
MarHuTHasl MOCTOsIHHAs, (U — MarHUTHasi MPOHULIAEMOCTb U30TPOMNHOM
cpeabl (ana Bakyyma u=1).

e CBA3b MarHMTHOW MHAYKUMM B ¢ HanpspkeHHocTbto H mar-
HWTHOrO MONst

B=upH.
o [pMHLUMN Cynepno3nuumM MarHUTHbIX Nonei

B=Y6 , H=YH,,
roe I§i ( I:Ii) — MarHuTHasi uHaykumsa (Hanps-

KEHHOCTb), CO3AaBaeMasl KaXabiM TOKOM WK \
LABMKYLLMMCS 3apsiioM B OTAE/TbHOCTMY. \
e MarHuMTHas MHAYKUMS Nons, co3zasa- \

eMasi 6€CKOHEUYHO AMMHHBIM MPAMOSIMHENHBIM A
NPOBOAHMKOM C TOKOM, or Y
Bt 1 \

27[ r ! | r Y\

roe I — pacctosiHMe OT MpoBOAHMKA C Tokom B |F~~" -~ @ B
[0 TOYKW, B KOTOPOW OMpeaensieTcsl MarHuT- K

Hast MHAYyKUWMS. /
e MarHuMTHas MHAYKUMS NoNs, co3fasa- /

jocz
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€MOoro I'IpﬂMOJ'IMHGVIHI:IM NPOBOAHNUKOM C TOKOM KOHEUHOW AJSINHBI

B= M-l(cosal —COSaz),
A 1

rie @,,&, — YrNbl MeXay 3/IEMEHTOM TOKa WM  paAnyC-BEeKTOPOM,

NpOBEAEHHBIM W3 PACCMaTPUBAEMON TOUKM K KOHL@AM MPOBOAHUKA
(puc).
e MarHuTtHas MHAYKUUA NOoNA B LEHTPE KPpyroBoro npoBoAHWKa
C TOKOM
B = Mot |
2R

14

rae R — pagwnyc kpyrosoro BuTka.
e MarHuTHasi MHAYKUMS MNOJIS HA OCW KPYroBOro NMpOBOAHMKA C
TOKOM

2
g__tHIR
- Z‘RZ +a2 ;3/2 !
roe R- paanyc Kpyrosoro BuUTKa, a-— paccTtodHMne OT UeHTpa BUTKa

[0 TOYKW, B KOTOPOW OMNpeAEnsieTcs MarHUTHas UHAYKLUMSI.
¢ MarHuMTHas MHAYKUMSI NOJsi BHYTPY Topounaa

B=u0uln$,

rAe N— YMCNO BUTKOB Ha eanHuuy Anubbl , |-n — uncno amnep-
BuTKOB, R — paanyc Topouaa, r— paavyc Butka.

» MarHuTHast MHAYKUMS nonst 6eCKOHEYHO ANIMHHOMO coneHouaa
W BHYTPU TOpOWAa, paAnyC KOTOPOrO 3HauMTenbHO Gonblue paanyca
BUTKa,

B=guln.

e MarHuTHasi MHAYKUMSI MONISi Ha OCU CONeHoMAa KOHEYHOM

ANWHBI

B= % In(cos B, —cos 4,),
rae B, B, — yrnbl Mexay OCbio KaTyWwKu U paauyc-BEKTOPOM, Mpo-
BEAEHHbIM U3 .anHOﬁ TOYKN K KOHLIAM KaTYLUKWU.

e Cuna Amnepa, geiicteytowas Ha anemeHT dl npoBoaHuka c
TokoM | B MarHuTHOM none,
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dF =Blsina-dl,
rae @ — yroi MeXxay HanpaBiEHUSIMU TOKA U MarHUTHOW MHAYKUMM
nons.
¢ MarHuTHbI MOMEHT KOHTYPa C TOKOM
p.=1Sn  wwm p =185,
roe S — nnowaab KOHTypa, N — eAMHUYHBLIN BEKTOp HopManu (noso-
XKWUTENbHBIA) K NIOCKOCTU KOHTYpa.
¢ Bpaluatowmii MOMEHT, AEACTBYIOLUMIA HA KOHTYP C TOKOM, Mo-
MELLEHHbIN B OAHOPOAHOE MarHWTHOE MoJe,
M = p.Bsina,
roe o — yron Mexzay HanpaB/iEeHMEM HOPMaM K MJIOCKOCTU KOHTYpa
W MarHUTHOW MHAYKUMEN Nonsi.
e MarHuTHbIN NoToK Yepes nnowaaky dS
do=BdS,
rne B, =B cosa, a@ - yron mexay HanpasneHusiMm BekTopa mar-

HUTHOM MHAYKLUMM M HOPManbio K nnowaake dS .
¢ MarHuTHbIM MOTOK HEOAHOPOAHOrO MOMS Yepe3 MpOoU3BOJIb-
HYIO NMOBEPXHOCTb.

®=[Bds,

roe WHTErpupoBaHWE BEAETCA MO BCEW NMOBEPXHOCTMU.
e MarHWTHbI MOTOK OAHOPOAHOIO MOMS Yepe3 MOCKY Mo-
BEPXHOCTb

@d = BScosc.
¢ PaboTta nepemMeLleHnsa npoBogHMKa C TOKOM B MarHUTHOM none
da=1-do,

roe d@ — noTok MarHUTHOW MHAYKLMW, NEpeceYeHHbIN MPOBOAHNMKOM
Mpwn ero ABMXEHUMN.

¢ PaboTa nepemelleHnst KOHTYpa C TOKOM B MarHUTHOM Mose

A=1-AD,

rie A®d - u3MeHeHMe MarHUTHOro MOTOKa Yepe3 MOBEPXHOCTb,
OFPaHNYEHHYIO KOHTYPOM TpW €ro ABVMXKEHUM.

e Cvuna JlopeHua, AeVWCTBYIOWAs Ha ABWXKYLLYIOCS 3apsKeHHYHO
YyacTuly B MarHMTHOM MONeE,

F =qBvusina,
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roe (- 3apsa YacTvubl, D — CKOPOCTb YacTuUbl, @ — Yron Mexay
HanpaB/EHNAMM CKOPOCTU YACTMLIbI U MAarHUTHOM MHAYKLMM MOSS.
e Paguyc OKpy>KHOCTM W nepuoj BpalleHUs YacTwlbl, BNIETEB-
e B MarHUTHoe none nog yrnom 90° K IMHUAM UHAYKUMK,
mo 27 R
R=——, T=——, m- macca yactvupbl, (- 3apsa 4a-
qB qB
CTULbI.
e Lllar BUHTOBOWN TPAEKTOPWUM, MO KOTOPOMN ABUXKETCS 3apsiKeH-
Has YacTuua, BIETEBLUAS B MarHUTHOE MoJe MoA YIIoM & K JIMHUSM
MarHWTHOrO Mossi
h=T-vcose.
e O1C MHAYKUMN B KOHTYpE NpU M3MEHEHUN MArHWTHOrO NoTo-
ka d@

do do

T=——— ,um T=-N—)\
dt dt
roe N — obliee YnCno BUTKOB B KOHTYpeE.
e Pa3HOCTb MOTEHLIMANOB Ha KOHLIAX NMPOBOAHMUKA, ABUXYLLIEro-
CS1 B MarHMTHOM rore,
U=Blvusinga,
roe U — CKOpOCTb [BMXeHus nposoaHuka, | — anvHa npoBoaHuka,
Q — yron Mex/ay HanpasieHUsIMU CKOPOCTU [IBMXKEHUSI MPoBOoA-
HMKa M MarHUTHOM MHAYKUMEN nons.
e 3AC wuHAOYKUMM, BO3HMKAOWAA B pPaMKe, CoJepXallei
N BuTKOB nnowaabio S, npu BpaLleHnM paMKuM C YrioBOM CKOpPO-
CTblO @ B OAHOPOJIHOM MarHMTHOM rose

== BNSwsina .

¢ 3apsia, NpoTEKalowWMii B KOHTYPE MpU W3MEHEHWM MOTOKa,
MPOHM3bIBAOLLErO NOBEPXHOCTb, OrPAHUYEHHYIO KOHTYPOM

q-_A®
R
e O[1C caMoMHAYKLMM
i
dt
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roe L= @/ | - uHayKTMBHOCTb KOHTYpA.

¢ IHAYKTUBHOCTb COneHomnaa
2

N
L= pops n°1S= piops =5 ,

rae S- nnowaab nonepevyHoro cevyeHuda coneHowuaa, |- ONnHa Co-
nieHonaa, N — nonHoe uncno BUTKOB.
e DHeprus MarHUTHOMO NOJSt KOHTYpa C TOKOM

L1?

2
e O6beMHast MIOTHOCTb SHEPrnn MarHMTHOro nongd

W=BH=,uO,u H? B B?

2 2 2 o
3apaHus
3.1. Ha puc. 3.1 n3o6paxkeHo ceyeHue ABYX MPSMOMMHENHbIX

6ECKOHEYHO AMHHBIX MPOBOAHMKOB C TOKOM. PacctosiHne AC mexay
npoBofHvkamu pasHo 10 cm, 11=20 A, I> = 30 A. Haligute MarHuTHyio
WHAYKUMIO MONS, BbI3BAHHOrO Tokamu I u I> B Toukax Mi, M2 n Ms.
PacctosiHma M1A=2 cM, AM2 =4 cm n CM3 =3cm. [0,15mTn; 0,20 mThn;
0,17 mTn].

W =

Iy I,

A C

NZ«

Puc. 3.1.

3.2. PewunTe npeblayLuyto 3agady npu ycnoBuKn, 4UTO TOKM Te-
KYT B OAHOM HanpasneHun. [0,25 mTn; 0; 0,23 mMTn].

3.3. /[lBa NpsIMONMHENHBbIX BECKOHEUYHO ANMHHBIX MPOBOAHMKA
pacronioXeHbl NePNeHANKYNSPHO APYr K APYry U HaxoAsTcsl B OAHOM
nnockoctu (puc. 3.2). Hanaute MarHMTHYO MHAYKLMWIO MONS B TOYKaX
Mi n Mz, ecim I1=2 A wn =3 A. PacctogHns AMi=AMy= 1 cm,
DMi=CM>=2 cM. [10°>Tn; 7°10°Tn].
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| A X

Puc. 3.2 Puc. 3.3

3.4. [1ea NpsAMONMHENHbIX 6ECKOHEYHO ASIMHHBLIX NPOBOAHWKA
pacnonoXeHbl NEPNeHAMKYNAPHO APYr K APYry M HaxoaaTcs BO B3a-
WMHOMEPMEHANKYNSPHBIX NAockocTsx (puc. 3.3). Halaute mMarHuTHyio
WMHAYKUMIO Nons B Toukax M1 u Mz, ecnn I1=2 A un [>=3 A. PaccTosHus
AM;=AM>= 1 cM n AC=2 c™. [4,5°10°>Tn; 7,210 °Tn] .

3.5. Ha puc. 3.4 u30bpaxeHo ceveHue TPEX NPSIMOSIMHENHbIX
6eCKOHEYHO ANMHHBIX MPOBOAHMKOB C TOKOM. PacctosiHna AC=CD=5 cm;
I1=I,=I; I3=2I. Haigute TouKky Ha npsmMoin AD, B KOTOPOW MHAYKLMS
MarHMTHOrO MoJisl, BbI3BaHHOIO Tokamu I, I, I3, paBHa Hynmo. [3,3 cMm
oT I1 BnpaBo].

I I» I3
%) 3\ (o)
(%) (¥ ()

A C D
Puc. 3.4

3.6. PelunTe npeabiayluyto 3aaady npu ycnoBuK, YTO BCE TOKM
TEKyT B 04HOM HanpasfeHun. [1,8 cM n 6,96 cM oT Touku A Bnpaeo].

3.7. PacctosiHme Mexay ABYMSI AJSIMHHBIMK MapaniesbHbiMu
npoBogHuKamMu 5 cM. Mo npoBoaaM TeKyT TOKW B OAHOM HanpasiieHnn
30 A kaxabli. HaiguTe MHAYKUMIO MarHUTHOrO Mofisi B TOYKe, Haxo-
ASLENcs Ha pacCTosiHUM 4 CM OT OAHOIO U 3 CM OT ApYroro NpoBoAa.
[2,510* Tn].

3.8. PacctosiHme Mexay ABYMS AJSIMHHBIMK MapaniesbHbiMu
npoBogHnKamn 5 cM. Mo npoBoagaM TeKyT TOKM B MPOTMBOMONOXHbIX
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HanpaBneHusx 10 A kaxapblil. Hanaute MHAYKUMIO MarHUTHOro nons B
TOYKE, HaXOAsALWENCS Ha PaccTosiHUM 2 CM OT OZAHOIo M 3 CM OT ApY-
roro nposoja. [1,66:10* Tn].

3.9. Mo aByM 6€CKOHEYHO AJIMHHBIM MPSIMbIM NapanesbHbIM
NpOBOAHMKAM, pacCTOsiHUE MeXAy KOTOpbIMM paBHO 10 cM, TekyT To-
kn 20 1 30 A B ogHOM HanpasneHuwn. OnpeaenuTe MarHUTHY UHAYK-
LMI0 NONS B TOYKE, yAaneHHON Ha oaMHakoBoe pacctosiHne 10 cm ot
obounx npoBoaHUKOB. [872 MTn].

3.10. Mo gByM 6€CKOHEYHO AIMHHBLIM MPAMbIM NapasiesbHbIM
NPOBOAHMKAM, PacCTOsIHME MeXAy KOTOPbIMM paBHO 25 cM, TekyT To-
kn 20 n 30 A B NpOTUBOMONOXHbBIX HanpasneHusx. OnpegenuTe mar-
HWUTHYIO MHAYKUMIO MO B TOUKE, yAaneHHoN Ha pacctosiHue 30 cM oT
nepsoro u 40 cM OoT BTOpOro npoBogHuka. [9,5 MkTn].

3.11. Onpepenute MarHUTHYIO MHAYKUMIO NOJIS HA OCU TOHKOIrO
NPOBOJIOYHOrO KOMbLa pagmycoM 10 cM, NO KOTOpoMy TedeT Tok 10 A,
B TOYKE, PacrosIOKEHHON Ha paccTosiHMM 15 cM OT LeHTpa Konbua.
[10,7 mKTn].

3.12. [iBa KpyroBbiX BUTKa pagnycoM 4 CM Kaxxablii pacrono-
XeHbl B NapaniefibHblX MAOCKOCTAX Ha pacctosHum 0,1 M apyr ot
apyra. Mo BuTkaM TekyT Toku Ii= ;=2 A. Hanaute MarHUTHYK WH-
AYKUMIO MOSISl HAa OCU BMTKOB B TOYKE, HAaXOAsLeNCcs Ha paBHOM pac-
CTOSIHUM OT HMX. TOKM B BMTKAX TeKyT B OAHOM HanpasieHuM.
[1,5°10>Tn].

3.13. PewuTe npeapiayLlyto 3agadvy npu ycroBum, YTo TOKM Te-
KyT B MPOTMBOMONOXHBIX HanpasneHusx. [0].

3.14. [Iga KpyroBbIX BUTKa pacrionoXxeHbl B ABYX B3aMMHO nep-
NEHANKYNAPHbIX MIOCKOCTSX Tak, UTO LEHTPbl 3TUX BMTKOB COBMaAaloT.
Paguyc kaxgoro BuTKa 2 CM, TOKW, Tekylume no ButkaMm, Ii= =5 A.
Haiiaute MHAYKUMIO MarHMTHOMO MOMs B LEHTPE 3TUX BWTKOB.
[2,2:10%Tn].

3.15. Mo npoBoAay, COrHyTOMY B BWAE KBagpaTa CO CTOPOHOW,
paBHOI 60 CM, TeUYET MOCTOSIHHbLIA Tok 3 A. Onpenenute MarHWUTHYLO
WHAYKLMIO MONS B LieHTpe KBagparta. [5,66 MkTn].

3.16. 10 NpoBOAHMKY, N30THYTOMY B BUAE OKPY>XHOCTW, TeyeT
TOK. MarHuTHoe rnone B UEHTPe OKpYyXHocTn B = 6,28 mkTn. He ns-
MeHsi Cuy TOKa B MPOBOAHMKE, eMy npupanu QopMy Keagpata.
Onpegenute MarHUTHYIO MHAYKUMIO MONS B TOUKE MepeceyeHns ava-
roHanemn aToro keagpata. [7,2 MkTn].
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3.17. 0 KOHTYpy B BWAE PaBHOCTOPOHHEr0 TpeyrofibHuKa
naét Tok 40 A. CtopoHa TpeyronbHuka 30 cM. Onpegenute MarHuT-
HYI0 MHAYKLUMIO B TOYKE nepeceyeHmns BobicoT. [1,2:104Tn].

3.18. o NpoBOAHMKY, COTHYTOMY B BMUAE MPSIMOYrofibHWKa CO
CTOpoHaMn @ = 8 cM 1 B = 12 cM, TedeT Tok cunon 7= 50 A. Onpene-
NIUTE MarHUTHYIO MHAYKUMIO MOMS B TOYKE MEpPeceyeHnsl AvaroHanemn
npsMoyrosibHuka. [0,6 MTn].

3.19. Mo nNpoBOMOYHOI paMKke, UMetoLLel (PopMy MpaBUbHOMO
LUECTMYTONbHMKA, TeYET TOK cunon I = 2 A, MNpu 3TOM B LIEHTpe paM-
Kn obpasyeTtcs MarHutHoe none B = 41,4 MkTn. HalamMTe anuHy npo-
BOJIOKM, U3 KOTOPOW caenaHa pamka. [0,2 M].

3.20. BeckoHEeYHO ASIMHHBIA MPSMON MPOBOAHWUK COTHYT MOA
npsiMbIM yrnoMm. Mo nposogHuky TedeT Tok 100 A. Bblumncnute nHAayk-
LUMI0 MarHMTHOrO Mofs B TOUKe, NieXallen Ha buccekTpuce yrna Ha
paccTosiHum 10 cM OT BepLuMHbI yrna. [4,82:10* Tn].

3.21. Tok B 2A TeyeT NO AJIMHHOMY MPOBOAHWUKY, COFHYTOMY
noa yrnom 120°. Hanaute MarHUTHYO MHAYKUMIO MOMSA B TOUKe, ne-
XKallen Ha buccekTpuce 3TOro yrna U OTCTOsILEN OT BEPLUUHBI Yria
Ha pacctosiium 10 cM. [6,9 MKT] .

3.22. Tok 2 A, npoTekas no KaTyuwke annHou 30 cM, co3faeT
BHYTPU Hee MarHUTHy0 uHaykuuio nons 8,38 mMTn. CKONMbKO BUTKOB
COAEPXMUT KaTywka? [uaMeTp KaTywKuM CYuTaTb MasbiM MO CpaBHe-
HUIO C ee anvHon.  [1000].

3.23. ConeHona anuHon 0,5 M coaepxuT 1000 BuTKOB. Onpe-
JENVTe MarHUTHYIO MHAYKUMIO MOMSi BHYTPW coneHouaa, ecnm conpo-
TuBNeHne ero obmMoTkn 120 OM, a HanpshkeHue Ha eé koHuax 60 B.
[1,26 MTn].

3.24. O6MoTKa coneHomaa CoAepXuT ABa C/os NAOTHO npwune-
ralowmx Apyr K Apyry BWTKoOB nposoga avametpoM d = 0,2 MM.
Onpepenute MarHMTHYIO MHAYKLMIO NOJIS HAa OCM CoNleHomaa, ecm no
nposoay Tever Tok I =0,5A. [6,28 mTn].

3.25. ToHKoe KOJbLO Maccol 15 r u paanmycom 12 cM HeceT 3a-
psf, paBHOMEPHO pacrpeaeneHHbll € fIMHEeMHOM nnoTHocTeio 10
HKn/M. KonbLO paBHOMEPHO BpallaeTcs C 4actotoh 8 c! oTHocwu-
TENbHO OCW, MEPNEHAMKYNAPHOM MMOCKOCTM KOfbLA M Mpoxoasiiei
yepes ee UeHTp. Onpegenute OTHOLEHWE MAarHUTHOMO MOMEHTa Kpy-
rOBOro TOKa, CO34aBaeMOro KObLOM, K ero MOMEHTY UMNy/bCa.

[251 HKn/kr].
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3.26. Tok, npoTekass NO MPOBOSIOYHOMY KOSbLly W3 MeaHOW
NpOBOJIOKM ceyeHneM 1,0 MM?, cO34aeT B LEHTPE KOJbLA@ MarHUTHYHO
nHaykumio nong 0,224 MTn. Pa3HOCTb NOTEHUManoB, NPUIOXKEHHas K
KOHLaM MpoBOJiokK, 0bpasytolen konblo, paBHa 0,12 B. Kakoi Tok
TeueT no Konbuy? [20 Al.

3.27. BeCcKOHEYHO AJIMHHBIN NPOBOA 06pasyeT Kpyrosylo NeT-
N0, KacaTenbHyK K nposoay. Pagauyc netnu paseH 8 cM. Mo nposoay
TeyeT TOK cunol 5A. HanamTte MHAYKUMIO MarHUTHOro Mosst B LEHTpe
netim. [51,8 mkTn].

3.28. Cuna ToKa B FOpU3OHTANIbHO PACMofioXKeHHOM MpoBOA-
HuUke anmHon 20 cM 1 Maccol 4 1 paBHa 10 A. HanauTe uMHAYKUMIO
MarHUTHOro nons (MoAysb M Hanpas/ieHUE), B KOTOPOE HYXXHO nome-
CTUTb MPOBOAHMK, YTOGbI CUMa TSXKECTW ypaBHOBECWachb Cuioin AM-
nepa. [20 MTn].

3.29. [1Ba ASIMHHbIX FOPU30HTasIbHbIX NPOBOAHMKA pacnonoxe-
Hbl MapannenbHo Apyr ApYyry Ha paccTosiHuy 8 MM. BepxHuil npoBoa-
HVK 3aKpernsieH HEMOABWMXXHO, @ HWXXHUIA BUCMT CBOGOAHO MOA HWM.
Kakol TOK Hy>XHO NponycTUTb MO BEPXHEMY MPOBOAY A/l TOro, YTobbI
HUXXHUWIN MO BUCETb, He Naaan? Mo HMXHeMy TeyeT Tok B 1A 1 Macca
KaXKAoro caHTUMeTpa AMHbI NpoBoAHMKA paBHa 2,55 mr.  [100A] .

3.30. [Ba NpsAMONMHENHbIX AMMHHBIX NMPOBOAHMKA HAXOAATCS
Ha pacctosiHum 10 cM Apyr oT Apyra. 1o NpoBOAHMKAM TeKyT TOKW
20A un 30A. Kakylo paboTy Ha eauMHuuy OJIMHbl NPOBOAHMKOB Haao
COBepLWNTb, YTObbI pasaBUHYTbL 3T MPOBOAHWMKM [0 paccTosiHus 20
cM? [83 mkx].

3.31. [IBa 6eCKOHEYHbIX MPSAMONMHENHBIX NapanfenbHbIX Npo-
BOAHWKA C OMHAKOBbIMW TOKaMu, TEKYLUMMU B OQHOM Hamnpas/ieHUN,
HaxoasaTcs Apyr OT Apyra Ha paccTtosiHum R. YTobbl UX pa3aBuHyTb A0
paccTosiina 3R, Ha KaXkabli CAHTUMETP ASIMHbI NPOBOAHUKA 3aTpauu-
BaeTca pabota 220 HOk. Onpegenurte cuny Toka B MPOBOAHUKAX.
[10A].

3.32. [psiMmoin NpoBOAHMK AnnHOWM 20 CM, MO KOTOPOMY TeyeT
Tok 40A, HaxoAUTCS B OAHOPOAHOM MarHWTHOM Mosie ¢ uHaykumen 0,5
Tn. Kakyto paboTy coBepLuatoT Cusibl NOAsl, nepemellasl NpoBOAHMK Ha
20 cM, ecnv HanpasieHne ABVKEHUS NEePneHaNKYNSAPHO IMHUSAM Mar-
HUTHOM MHAYKUMW U NpoBoAHMKY. [0,8 Ox].

3.33. B 0AHOpPOAHOM MarHWUTHOM MOMe, WHAYKUMS KOTOPOro
0,5 Tn, ABMXETCS paBHOMEPHO MPOBOAHWMK CO CKopocTblo 20 cM/c
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nepneHAnKynspHo nont. AnvHa nposogHuka 10 cM. 10 NpoBOAHMKY
TeyeT Tok 2A. HallamTe MOLWHOCTb, 3aTpaunBaeMyto Ha NepeMeLleHme
nposogHuka. [20 MBT].

3.34. MarHuTHas nHaykums ogHopoaHoro nonsa 0,4 Tn. B atom
nosie paBHOMEPHO CO CKOpPOCTbiO 15 cM/c aBMXKETCS NPOBOAHUK ANU-
HOM 1 M TaK, UTO yron Mexay NpPOBOAHWKOM M MHAYKUMEW MOSIS paBeH
30°. Mo npoBoAHMKY TeyeT Tok 1A. Hangute paboTy nepemeLieHuns
nposogHukKa 3a 10 c gemxkenus. [0,3 Ox].

3.35. lMpoBOoAHUK AnMHONM 1M pacnonoXeH MeprneHanKysipHO
OZIHOPOAHOMY MarHWTHOMY MO0 C MHAykumen 1,3 Tn. OnpepenuTe
TOK B NMPOBOAHMKE, €C/N MpU ABMXKEHUWN €ro co ckopocTbio 10 cm/c B
HarpasfieHun, NeprneHaVKYNsapHOM MO0 U NPOBOAHMKY, 3a 4 C Ha
nepemMeLleHre NpoBOAHNKa coBepluaeTcs pabota 10 x. [19A].

3.36. B ogHOPOAHOM MarHUTHOM Mofe C MHaykumel 18 mMkTn B
M/I0CKOCTY, NEPNEHANKYNIIPHON NTMHMSIM MHAYKUMK, PacrosioXXeHa rioc-
Kasi KpyroBasi pamka, cocrosias 13 10 BuTKoB nowwaabto 100 cM? Kax-
Abl. B 06MOTKe paMku TeueT Tok 3A. Pamky noBopaumBatot Ha 180 °©
BOKPYr 04HOro 13 anamMeTpoB. Kakas paboTa npu 3TOM coBepluaercs?
[1,08 mxOx].

3.37. KBagpaTHbIli KOHTYp CO CTOpOHOW 20 CM, NO KOTOPOMY
TeueT Tok 20A, cBo6OAHO YCTAHOBMCA B OAHOPOAHOM MarHUTHOM
none c nHaykumen 10 MTh. Onpeaenute paboTy, COBEPLUAEMYIO MpU
MOBOPOTE KOHTYpa BOKPYr OCM, JieXallen B MJIOCKOCTU KOHTYypa, Ha
yron 180°. [16 MOx].

3.38. o kpyroBoMy BWUTKY paauycoM 15 cM TeyeT TOK Cusoi
10A. BMUTOK pacnosioXXeH B OAHOPOAHOM MarHWTHOM nosfe ¢ MHAYKUK-
e 40 MTn Tak, YTO HOpMasb K MJIOCKOCTU KOHTYpa COCTaBNSET yron
30° c BEKTOpPOM MarHUTHOW MHAYKUMM. OnpeaenuTe U3MeHeHWe no-
TEHLMANbHON 3HEprM KOHTypa npu ero nosopote Ha yron 90° B
HanpasneHun ysenuuyenus yrna. [0,04 Ox].

3.39. Kpyrnas pamka c TokoM mowaabio 20 cM? 3akpensieHa
napannesibHO MarHUTHOMY Moso ¢ uHaykumel 0,2 Tn, U Ha Hee aeWn-
CTBYET Bpallaowmint MoMeHT 0,6 MH*M. Koraa pamky ocBo60annv, oHa
nosepHynack Ha 90°, n ee yrnosas ckopocTb ctana 20 ct. Onpeae-
mMTe cuny TokKa, Tekylero B pamke. [1,5A].

3.40. KpyroBoi1 KOHTYp NOMELLEH B OAHOPOAHOE MarHUTHOE nose
TaK, YTO MJIOCKOCTb KOHTYpa MeprneHanKyspHa CUIoBbIM JIMHMSM MO,
MarnuTtHas nHaykums rnons 0,2 Tn. Mo KoHTypy TeyeT Tok 2A. Paguyc
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KOHTYpa 2 cM. Kakas paboTa coBepLUMTCS MpU NOBOPOTE KOHTypa Ha
90°7? [50,24 mOx].

3.41. MOTOK MarHUTHOM MHAYKUMM CKBO3b M/Ol@Ab nonepey-
HOro ceuyeHus coneHouaa (6e3 cepaeyHunka) 5 mkB6. nnHa coneHom-
pa 35 cMm. Onpepenute MarHUTHbIA MOMEHT 3TOrO CONeHouAa.
[1A'M2].

3.42. 3apskeHHas yacTuua ABWXKETCS B MarHUTHOM rose no
OKPY>XHOCTW CO CKOPOCTbt0 1 MM/c. MarHnTHas MHAYKUMS NOMsi paBHa
0,3 Tn. Paguyc okpy>xxHocTu 4 cM. HallamTe 3apsia YacTuubl, €Cln U3-
BECTHO, YTO €e KMHeTMYecKas sHeprus pasHa 12 k3B. [3,2:1071° Kn].

3.43. DneKTpOH ABMXETCS MO OKPY>XHOCTU B OAHOPOAHOM Mar-
HUTHOM none ¢ uHaykumen 31,4 MTn. OnpegenvTe nepuoa obpalue-
Hus anekTpoHa. [1,1 Hc].

3.44. Onpepenute YactoTy obpalleHusl 31eKTPOHa Mo Kpyro-
BOW OpbuTe B MarHMTHOM nosne ¢ uHaykumen 1 Tn. [28 ITwu].

3.45. MpOTOH, YCKOPEHHbIN pa3HOCTbio noTeHunanos 0,5 kB,
BfIeTasl B OAHOPOAHOE MarHUTHOE Nnone ¢ uHaykuuein 0,1 Tn, aABuxeT-
€S MO OKPYXXHOCTW. OnpeaenuTe paguyc 3TON OKPYXXHOCTK. [3,23 cM].

3.46. CepnyxoBCKOM YCKOPUTESb MPOTOHOB YCKOPSIET 3TW Ya-
CTUUbl A0 3Heprun 76 [3B. YCKOpeHHble MPOTOHbI ABWMXKYTCS MO
OKPY>XHOCTW paaunyca 236 M U yAEPXKMBAIOTCS Ha HEW MarHUTHLIM Mo-
NeM, NepneHAVKYNSIpPHbIM K MIOCKOCTM opbuTbl. Hanaute Heobxoau-
MOe A1 3TOro MarHuTHoe none. [1,07 kTn].

3.47. MpoToH ¥ anbda-yacTuua, YCKOPEHHbIE OAMHAKOBOW
pa3HOCTbIO MOTEHUMaNoB, BAETAOT B OAHOPOAHOE MarHWTHOE Mone.
Bo CKOMbKO pa3 paavyc KpMBWM3HbI TPAeKTOPUU MPOTOHA MeHbLUe pa-
Anyca KpMBU3HbI TpaekTopun anbda-yactmubl? [1,4].

3.48. Yactuua, Hecyllas oavMH 3NIEMEHTApPHBIN 3apsad, BneTena
B OHOPOAHOE MarHUTHoe nose ¢ uHaykuwen 0,05 Tn. Onpegenute
MOMEHT WMMNyfbca, KOTopbiM obnagana yvactuua npu ABMXKEHWM B
MarHMTHOM MoJsie, ecnu TpaekTopus ee npeacrasnsna Ayry OKpy>XHo-
ctn paanycom 0,2 MM. [3,2:1028 H'm c].

3.49. Halgute oTHOLWEHME /M A5 3apshKeHHOWM YacTuubl, ec-
NV OHa, BneTas co ckopocTbio 108 cM/c B 0AHOPOAHOE MArHUTHOE Mo-
Ne HanpsXeHHOCTbIo B 2°10° A/M, ABUXKETCS MO Ayre OKPY>XHOCTU pa-
anycom 8,3 cM. HanpasreHne CKOpPOCTU ABMXXEHMS YacTuubl neprnex-
AVKYNSPHO HanpasfeHuio MarHUTHOro nons. [48 MKn/krl].
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3.50. Anbta-yacTmua co CKopocTbio 2MM/C BNeTaeT B MarHUT-
Hoe none c uHaykuven 1 Tn noa yrnom 30°. Onpemenute paavyc
BUTKA BUHTOBOM /IMHWUM, KOTOPYIO ByAeT onucbiBaTh anbda-yactvua.
[2,1 cm].

3.51. JneKkTpoH, YCKOPEHHbIA pa3HOCTbIO MoTeHUManoB 6 KB,
B/IETAET B OHOPOAHOE MarHuTHoe none nog yrnom 30° K Hanpaene-
HUIO MOJISt U HAYMHAET ABMIATbCS MO BMHTOBOW SIMHMM. MarHuTHas WH-
Aykums nons paeHa 130 MTn. HailauTe war BUHTOBOM fiMHuM. [11 cM].

3.52. MpoToH BneTen B 0AHOPOAHOE MArHUTHOE Mnosne nog yr-
noM 60° Kk HanpaBneHMIO NMHWUIA NONS U ABWKETCS MO CNUpanu, pa-
Anyc KoTopol 2,5 cM. MarHuTHasi vHaykuusi nons pasHa 0,05 Tn.
HanauTte KMHeTUYeCKyto aHepruto npoToHa. [1,6°107Y Ox].

3.53. JneKTpoH, YCKOPEHHbIN pa3HOCTbIO MoTeHUManoB 3 kB,
B/IETAET B MarHMTHoE nose coneHouaa noa yrnom 30° k ero ocu. Yucno
amnep-BuUTKOB coneHomga pasHo 5000. [nuHa coneHomaa 26 cMm.
Haiiaute war BMHTOBOWM TPaeKTOPWUM 3MEKTPOHA B MarHWTHOM Mofe
coneHovaa. [3,94 cm].

3.54. MarHutHoe none ¢ uHAykumen 126 MKTN  HanpaBleHo
nepneHAnKyNspHO 3NeKTPUYECKOMY MO0, HANPSXKEHHOCTb KOTOPOro
10 B/M. VoH, NeTALWMiA C HEKOTOPOW CKOPOCTbIO, BAIETAET B 3TU CKpe-
LeHHble nonsi. Mpy KakoW CKOpoCTM OH ByaeT ABUraTbCs MpsIMOSU-
HelHo? [79 km/c].

3.55. 3apskeHHas vacTvua npoLuia YCKOPSIOWY pasHOCTb
noteHunanos 104 B u BneTena B CKpelleHHble Mo MpsSMbIM YrioM
anektpuyeckoe (E = 100 B/M) n marHutHoe ( B = 0,1 Tn) nons.
Onpepenute OTHOLWIEHWE 3apsiAa YacTuubl K ee Macce, ecnu, ABUrasch
nepneHanKynsipHo 0bomMM MNonsM, YacTuua He UCMbITbIBAaET OTK/IOHEe-
HWUI OT NPSMONMHENHON TpaekTopun. [4,8 kKKn/kr].

3.56. B ogHopogHOM MarHWTHOM none c uHaykumen 0,1 Tn
paBHOMeEpHO BpallaeTcs pamka, cogepxawasa 1000 suTkos. Mnowaab
pamkn 150 cMm?. Pamka aenaet 10 o6/c. Onpeaenute MakCUManbHYHO
34C nHaykumn B pamke. OCb BpaLleHUs NeXUT B NIOCKOCTU paMKu U
nepneHAMKynsipHa HanpasneHunio nons. [94,2 B].

3.57. TIpOoBONOYHLIA BWUTOK PacrofoXeH MepreHanKysipHO
MarHMTHOMY MOS0, WHAYKUMS KOTOPOrOo W3MEHSETCS MO  3akKoHY
B=B.(1+e%), roe Bo = 0,5Tn, «k =1 cl. HanauTe BennunHy IAC,
WHAYUMPYEMOW B BUTKE B MOMEHT BPEMEHW, paBHbI 2,3 c. MNnowaab
BuTKa 0,04 M2, [2 MB].
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3.58. Konbuo m3 anioMuHWEBOro nposBofa MOMELLEHO B Mar-
HWTHOE MoJie NEPNEHANKYNSPHO SIMHWUSIM MarHUTHOW MHAYKUMW. Ouna-
MeTp konbua 20 cM, avameTp nposoda 1 MM. Onpepenute CKOpPOCTb
WU3MEHEHUS MArHWTHOIO MOMs, eCciM cufa MHAYKUMOHHOIMO TOKa B
konbue 0,5A. YaenbHoe cONpOTUBAEHWE antoMuHUS 26 HOM'M.
[0,33 Tn/c].

3.59. B MarHuTHOM none, nHaykumns kotoporo 0,25 Tn, spawa-
€TCS CTepPXeHb A/IMHOM 1 M C MOCTOSIHHOW YrnoBOW CKOpocTbio 20
pag/c. Ocb BpalleHus NpOXOAUT Yepe3 KOHeL, CTEPXKHS napannenbHo
CUNoBbIM NMHMSM nonst. Haiaute SA4C MHAYKUMKM, BO3HUKAMOLWLYIO Ha
KOHLax cTepxHs. [2,5 B].

3.60. B MarHuTHOM none ¢ uHaykumen 0,1 Tn nomelleHa KBaa-
paTHas paMKka U3 MefdHoM NpoBOSIOKM. [nowaAb NOMNepeyYHoro ceve-
HUS NPOBOMOKM 1 MM?, nowaab pamMku 25 cM?. HopMarnb K MiaocKoCTy
paMKW MapanfenbHa CUMOoBbIM JIMHMSM Monsl. Kakol 3apsia npounaet
no pamke npu UCYE3HOBEHMN MArHUTHOrO NONSA? YaenbHoe CconpoTuB-
neHve mean 17 HOM'M.  [74 mKn].

3.61. KosbLo 13 NPOBOSIOKK conpoTuaiieHneMm 1 MOM HaxoamT-
CS B OAHOPOAHOM MAarHWTHOM Mosne ¢ uHaykumern 0,4 Tn. MnockocTb
KOMbLi@ COCTaBnseT C AuHuamu uHaykumm yron 90°. Onpepenute
3apsid, KOTOpbIA NPOTEYET MO KOJbLy, EC/IM €ro BblAEPHYTb U3 Mons.
Mnowaab Konbla paBHa 10 cM?. [0,4 Kn].

3.62. MeaHbI 06pyy, UMEOWMI Maccy 5 Kr, pacrionoXeH B
MIOCKOCTU MarHWTHOIO MepuavaHa. Kakon 3apsg MHAYUMPYETCS B HEM,
€C/IM ero MoBepHYTb OKOMO BepTuKanbHoi ocv Ha 90° ? MopusoHTanb-
Hasl cocTaBnAoLWas 3eMHOro MariuTHoro nons 20 MKTA. MNAoTHOCTL Me-
oM 8900 «kr/m3, ymenbHoe conpoTuBnieHue Meau 17 HOM'M.
[5,26 MKn].

3.63. KaTtyuwka, coaepxawas 10 BUTKOB, KaXxablii NoLwaabio
4 cM?, HaxoaMTCA B OAHOPOAHOM MarHWTHOM none. Ocb KaTyLKu
napannenbHa NMHUAM MHAYKUMKM nons. KaTywka npucoeamHeHa K
6annmMcTnyeckoMy ranbBaHOMeTpy C conpotueneHveMm 1000 OMm, co-
NPOTMBIEHNEM KaTYLUKN MOXHO npeHebpedb. Korga KaTywKy Bbliaep-
HyNM U3 NoNs, Yepe3 ranbBaHoMeTp npoTtekno 2 MkKn. Onpegenute
nHaykumio nons.  [0,5 Tn].

3.64. Ha cTepxxeHb M3 HEMarHWTHOro mMatepuana QanvHoin 50
CM U ceyeHneM 2 cM? HaMOTaH B OAWH C/10i MPOBOZ Tak, YTO Ha Kax-
AblA CAHTUMETP ANMHbI CTEPXKHSA NpuxoanTcs 20 BUTKOB. OnpeaenvTe
SHEepruio MarHMTHOroO MOSs CcofieHomaa, ecnm cufa Toka B oBMoTke
0,5A. [20 mx[x].
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3.65. Halgute pa3HOCTb NMOTEHUMANOB Ha KOHLAX OCM aBTOMO-
6uns, BO3HMKAIOLLYKO MPU FOPU30OHTANIbHOM ABWMXXEHWW ero CO CKOpo-
ctbto 120 kM/4y, ecnn gnvHa ocn 1,5 M 1 BepTUKanbHasi COCTaBNsIto-
Was HanpsHKEHHOCTM 3EeMHOr0 MarHuMTHOro nons pasHa 40A/M.
[2,5 mB].

3.66. Ha coneHona anviHoi 20 CM M NIOWAAbIO MOMepeyHoro
ceueHnss 30 cM? HadeT NpOBOJIOYHBLIN BMTOK. OBMOTKA coneHouaa
nmeeT 320 BUTKOB M Mo Hel TedeT Tok 3A. Kakas 4C uHayumpyeTtcs
B HAaJEeTOM Ha CONeHoW BUTKe, Korga TOK B COJieHOMAe ucve3aeT B
TeyeHne 0,001 c? [18 mB].

3.67. Kartywka aunametpom 10 cM, umetowass 500 BuTKOB,
HaxXxoaMTCS B MarHUTHOM none. OCb KaTyLKW MapannesibHa JIMHUSM
MarHUTHOW MHAYKUMK nonsi. YeMy paBHO cpeaHee 3HadveHune SAC uH-
AYKUMW B KaTyLUKe, €C/IM MariuTHas MHAYKUMS Nons yBenn4mMBaeTCs B
TeyeHune 0,1 c oT Hyns ao 2 Tn? [78,5 B].

3.68. MaxoBoe kofeco AMaMeTpoM 3 M BPaLLAETC BOKPYr ropu-
30HTa/NbHOW OcK co ckopocTbio 3000 06/MuH. Onpegenvte 3AC, MHAy-
uMpyemyto mMexay oboaoM M OCblo Koneca, eCM M0CKOCTb Koseca co-
CTaBNSIET C MIOCKOCTbIO MArHWTHOro MepuavaHa yron 60°. MopusoH-
TanbHas COCTaBNAOWAsa 3E€MHOr0 MarHUTHOro nons pasHa 20 MKTA.
[3,5 MB].

3.69. B ogHOpPOAHOM MarHMTHOM none, nHAykKuus kotoporo 0,5
Tn, paBHoMepHO C 4yactoton 300 MMH™! BpallaeTcs KaTyluka, comep-

awasa 200 BMTKOB, MMOTHO npwuneratowmx Apyr K gpyry. lNnowaab
ronepeyHoro ceveHns katywku 100 cm?, Ocb BpalleHust neprneHau-
KynsipHa OCU KaTyLIKW U HanpasBieHUo MarHUTHoro nons. Onpegenu-
Te MakcumanbHyto DC, nHayumpyemyto B kaTtyuike. [31,4B].

4. 9JIEKTPOMATHUTHBIE KOJIEBAHWUS. MEPEMEHHbBIN TOK.
ANNIEKTPOMAITHUTHbLIE BOJIHbI

OcHoBHbIe (hOpMyJibl U 3aKOHbI
e CBsa3b nepuoga T, 4acTtoTbl V U LUMKINYECKOW YacTOTbl @
KonebaHui
T=1/v, T=27nlw, w=2rV.

® [lepuof 3NEKTPOMArHUTHLIX KonebaHui B vaeanbHOM Kose-

6aTeNbHOM KOHTYpe
T=2zvLC,

roe L — mHayktmBHoCTb KaTywkn, C — 31eKTPOEMKOCTb KOHAEHCA-
Topa.
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e 3aBUCMMOCTb 3apsiia Ha NacTMHaX KOHAEHCATOpa, pa3HOCTH
MOTEHLMAN0B MEXy HWMM U CUMbl TOKa OT BPEMEHW B WAEANbHOM
KOHTYpE:

q=q, cos(@t + ),

u=J_ q—'“cos(a)t +a)=U_cos(wt+a),
c C
dg . .
=Gt -, osin(ot+a)=-1_sin(ot +a),

roe (.- amnautyga sapsga, U, =q,, /C — amnautypga Hanpsixe-
Hus, |, =(0,@- aMmnnuTyaa cunbl Toka, @ — HauanbHas dasa kone-

6GaHui.
e [leposl 3NEKTPOMarHUTHbIX KonebaHuin B konebaTesibHOM
KOHTYpe NMpW Hann4nm ConpoTUBIEHUS

roe L — mHaykTuBHOCTb KaTylwku, C — 31eKTPOEMKOCTb KOHAEHCa-

Topa, R —conpotuBneHne koHTypa.

¢ 3aBMCUMOCTb 3apsfa Ha NaacTUHax KOHAeHcaTopa, pa3HOCTU
NoTEHUMANoB Mexay HMMW U CUMbl TOKa OT BpeMeHu B Konebatenb-
HOM KOHTYpe npw HanuMuMmM ConpoTuBieHus (3aTyxatowme konebaHus)

q=0q,e” cos(wt + ),
U=U,e* cos(@t+a),
I =1_e? cos(wt+a+y)
B =R/2L - koachdunumeHT 3aTyxaHus, @ - HauanbHas hasa koneba-

HUI, W - pa3HOCTb a3 MeXay TOKOM U Hanps)KeHWEM B KOHTYpE.
® JlorapudMUYEcKunin IEKPEMEHT 3aTyXaHus

x=B-T.
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® [o/IHOE COMPOTUBEHME LIENW NEPEMEHHOMO TOKA, COAEpXKa-
el nocnefoBaTeNlbHO BKJIIOUYEHHbIE pe3nCTop conpoTuBneHneMm R,
KaTylKy MHAyKTMBHOCTbIO L 1 KoHaeHcaTop anekTpoémkocTtbio C
Ha  KOHUbl  KOTOpOW  MOAAETCS  MEPEeMEeHHOEe  HanpsbKeHue
U=U, cosmt

Z=R*+ wl_—i ,
oC

roe R - aktuBHoe conpotuBneHve, @ L — peakTBHOE MHOYKTUBHOE

COMPOTUBIEHME, 1/(a)C) — pEaKTMBHOE eMKOCTHOE COrMpoTuBIIeHne
uenn,

® Pa3HOCTb (ha3 Mexay HanpsHKeHWEM U CUOV ToKa
_oL-1/(oC)
- - _

® [leiicTBytolume (3DEKTUBHBIE) 3HAYEHUS CUMbI TOKa W
Hanps>xeHus

1%

Dty _Us

=h YT

rae Im n Um — aMNnNTyaHble 3Ha4eHNsa CUbl TOKa N Hanps>XeHus.
L CpEﬂ,HFIFI MOLLHOCTb B Lienn nepeMeHHOoro Toka

<P>=%ImUmcosy/,

R
roe cosy = =
1
R+|lwL—-——
oC
® CKOpOCTb 3ﬂeKTp0MaFHMTHOVI BOJIHbI B CpeAE

roe €= 3-10°m/c— ckopoCTb 3MEeKTPOMArHUTHOI BOMHbI B BaKyyMe,
& — [VdNEeKTpUYeckasl NPOHULAEMOCTb cpefbl, A — MarHuTHasi npo-
HMLLAEMOCTb Cpefbl.
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® [1/IMHa 2NEKTPOMArHUTHOMN BOJHbI
A=0-T.
©® [1710THOCTb SHEPTUM 3/IEKTPOMArHUTHON BOSHbI paBHa CyMMe
NIOTHOCTEN 3HEPrUIA SNIEKTPUYECKOrO U MAarHUTHOMO NMosen

eg E? H?
weEhE | H4
2 2
roe &, = 8,85-102@/m - anekTpuueckas  MOCTOSIHHaS,

A

My = A4 -107" [H/M — MarHuTHast NOCTOsIHHas!, E - Hanps»kEHHOCTb

anekTpuyeckoro nonsi, H - Hanps»k€HHOCTb MarHUTHOro Mons.
e (BsI3b MEXAY MrHOBEHHbIMW 3HAUYEHUSIMU HaNPsHKEHHOCTEN
3NEKTPUYECKOrO U MarHUTHOrO NOJeN 3NeKTPOMarHUTHON BOJHbI

g E =\ uu,H.

® DHeprus, NepeHocMMas BOSHOW 33 €AMHULLY BPEMEHW yepes
€AMHUYHYIO  MIOWAAKY, PaCcroNOXEHHYI0 NEepreHANKYNspHO K
HanpaB/IEHNIO PacrpoCTPaHEHMS BOMHbI,
S=w-v=E-H.

3apaHus
4.1. KonebaTenbHbli KOHTYP COCTOMT U3 KaTyLWKA UHAYKTUBHO-

ctbto 0,2 MIH 1 KOHAEeHcaTopa, naowaap nnacTtuH Kotoporo 155 cm?
N pacctosHne mexay Humu 1,5 mMm. Onpepenute AMaNEKTPUYECKYIO
NPOHMLIAEMOCTb AM3NEKTPUKA, PACMOSIOKEHHOMO MeXAay MaacTUHaMu,
€CNN ASIMHA BOJIHbI, COOTBETCTBYIOLAA Pe30HaHCYy B KOHTYpe, paBHa
630 m. [6,1].

4.2. KonebaTeslbHbI KOHTYP COAEPXWUT KaTyLWKYy WHAYKTUBHO-
CTM B BMAe ConeHouaa AMHON 5 cM, nnowaabio nonepeyYyHoro ceye-
HMs 1,5 cM? 1 yncnom BuTkoB 500. Onpeaenute CO6CTBEHHYIO YacTo-
TY 3NEKTPUYECKMX KonebaHui, ecin Bo3AyLUHbIA KOHAEHCATOP B KOH-
Type uMeeT nnowaab nnactuH 100 cM?, a paccTosHWe Mexay nnacTu-
Hamu 1,5 MM,  [0,67-106 w].

4.3. KonebaTenbHblil KOHTYP COCTOMT U3 KaTyLKW UHAYKTUBHO-
ctbto 0,1 H 1 KoHAeHcaTopa éMKocTbio 39,5 MK®. 3anuwmnTe ypaBHe-
HUS 3aBUCMMOCTM CUSIbl TOKA B KOHTYPE W Hanps>KeHUs Ha KOHAeHca-
TOpe OT BpeMeHM, eCi MaKCMMasbHOE 3HaYyeHue 3apsia Ha KOHAEeH-
catope pasHo 3 MkKn.

4.4. MakcMManbHoe 3HadeHune 3Hepruu B npeasnbHoOM koneba-
TeNbHOM KOHTYpe paBHo 0,2 MIX. MNpn MeaneHHOM yBennveHun pac-
CTOSIHUA MexAay MacTMHAMKU 4YacToTa KonebaHuil yBenuuunacb B 2
pa3a. Onpepenute paboTy, COBEpLUIEHHYIO MpU MepeMelleHnn nna-
ctvH.  [0,6 mOx].
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4.5. KonebaTesnbHblii KOHTYP COAEPXWUT KaTyLKY, WHAYKTUB-
HOCTb koTOopoi 10 MKIH, U KoHAeHcaTop éMKocTbio 1 HD. OnpenenuTe
MaKCUMaJlbHbIA MarHUTHbIA MOTOK, MPOHM3bIBAIOLNIA KaTYLIKY, €C/u
obuwee uncno ButkoB e€ paBHo 100, a MaKcMManbHOE HanpsHKeHune
pasHo 100 B.  [0,1MKkB6].

4.6. Yepes kakoe Bpemsi (B gonsx nepvofa t/T) Ha KoHAEHCa-
TOpe naeanbHOro konebaTenbHOro KOHTypa 3apsa byaeT paBeH nono-
BMHE aMNAUTYAHOro 3HaudeHus. [t/T=6].

4.7. B vigeanbHOM konebaTtenbHOM KOHTYpe B HavasbHbI MO-
MEHT BpPEMEHM TOK paBeH Hy/io, a 3apsi UMeeT MakCMMasbHOe 3Ha-
yeHune, paBHOE ¢m . Yepe3 Kkakyt OOMI0 Mepuofa, HauuHas oT
HayanbHOro 3Ha4YeHUsl, SHeprus B KOHTYpe pacnpeaenuntcs MnopoBHY
MEeXAYy KaTYyLIKOW M KoHaeHcaTopom?  [T/8].

4.8. 3aBNCMMOCTb TOKa OT BpeMeHn B konebaTeslbHOM KOHTYype
3afaHa ypasHeHueM: I = -0,02sin(400nt)A. MHAYKTMBHOCTb KaTyLLKK
1MH. Onpepenute: 1)nepuon KonebaHui, 2)3neKTPOEMKOCTb KOHAEH-
catopa, 3)MaKkcMManbHOE  HampshkeHMe  Ha  KOHAeHcaTope,
4)MaKCUManbHY0 3HEPIUI0 3MEKTPUYECKOTO U MarHWTHOIO MOJEN.
[1) 5103c; 2) 6,3'107®; 3) 25,2 B, 4) 0,2 mIx; 0,2 MOx].

4.9. KonebatenbHblli KOHTYP COCTOWUT W3 KaTyWKW, WUHAYKTUB-
HocTb koTopoi 0,1 TH, KOHAeHcaTopa 3nekTpoémkocTbio 0,405 © u
conpoTueneHns B 2 OM. Bo CKO/IbKO pa3 YMEHbLUMTCS HanpshKeHne Ha
KOHAEHCAaTOpe 3a BpeEMsl, paBHOe OAHOMY mepuody KonebaHwuii?
[B 1,04].

4.10. KonebaTenbHbIli KOHTYP COCTOUT U3 KOHAEHCaTOpa EMKO-
CTbio 2,22 HO U KaTyLIKN U3 MeAHOW NPOBOSIOKK AnuHOM 20 cM U pa-
AMYCOM nomnepeyHoro ceyenus 0,25 mm. Onpepenute norapudmmye-
CKWMIN [EeKpeMeHT 3aTyxaHus konebaHui. YaernbHoe COmnpOoTMBIIEHUE
mean 1,7:10% Omm. [0,018].

4.11. KonebaTenbHbll KOHTYP MMEET KOHAEHCATOp EMKOCTbIO
1,1 HO u KaTywWwKy WHAYKTUBHOCTbIO 5 MIH. Jlorapudmuueckuin pe-
KpeMeHT 3aTyxaHus paseH 0,005. Onipegenute BpeMs, B TeYEeHWE KO-
Toporo notepsietcss 99% sHeprum B KOHTYpe.  [6,8 Mmc].

4.12. KonebaTenbHbli KOHTYP COAEPXMT KaTyLKY UHAYKTUBHO-
ctbto 0,1MIMH, pe3ucTop conpoTtusneHmem 3 OM 1 KOHAEeHCATop éMKO-
ctbto 10 HO. Onpepenute CpegHIOd MOLLHOCTb, HEobxoauMmyto ans
noaAepPXXaHUs He3aTyXalowWwmx KonebaHui ¢ aMNIMTYAHbIM 3HAUEHWEM
HanpshkeHns Ha KoHaeHcaTope 2 B. [0,6MBT].
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4.13. B uenb konebatenbHOro KOHTypa, CoAepXXallero KaTyLuKy
WMHAYKTUBHOCTBIO 0,2 MH, KoHAeHcaTop éMKOoCTbio 40 MK® n pesucTop
conpoTtmeneHnem 9,7 OM NOAK/OYEHO BHELLHee nepeMeHHoe Hanps-
XeHue amnnutygoli 180 B M umknudeckol 4vactoton 314 pap/c.
OnpepenuTte: 1) aMnAnTYyAHOE 3HAJYeHWe CUbl TOKa B Lenu, 2) pas-
HOCTb (a3 Mexay TOKOM B KOHTYpe W BHELHUM HanpsbkeHueMm, 3)
aMNIMTYAQHOE 3Ha4YeHWe HanpshKeHus Ha KaTylwke, 4) aMnauTyaHoe
3HAYEHME HanpsXKeHMA Ha KoHaeHcaTope. [1) 9,27 A; 2) W =-

7Z'/3(TOK onepexaeT HanpshxeHnue); 3) 589 B; 4) 738 B].
4.14. B uenb nepeMeHHOro Toka 4actoton 50 U BkIOYEHA
KaTywka anuHon 0,2 M u amametpom 0,05 M, copepxkaluas 500 BuT-

KOB MeAHOro nposoja Mnnolaablo rnonepeyHoro cedeHuns 0,6 mm’.
Onpepenute, Kakas A0S MOSIHOMO COMPOTMBAEHMS KaTyLKW MpUXO-
[ANTCA HA PeakTMBHOE COMpPOTUBIIEHME. YAENbHOE COMPOTUBIEHNE Me-
an 17 HOm .M. [40%].

4.15. B uenb nepeMeHHOro Toka 4acrotol 50 Iy nocnemosa-
TeNbHO BK/IOYEHBI pe3ucTop conpoTtusieHmeM 100 OM 1 KoHAeHcaTop
EéMKOCTbIo 22 MK®. OnpeaenuTte, Kakas A0S HanpsKeHus, nNpuno-
)KEHHOTO K 3TOM Lenu, NPUXOAMTCSA Ha HanpshKEHUE Ha KOHAEHCATOo-
pe. [0,823].

4.16. locnepoBaTenbHO COeAMHEHHbIE Pe3nCTop CornpoTusne-
HMeM 110 OM M KOHAEHCATOpP NOAK/OYEHblI K UCTOYHWUKY BHELUHEro
NnepemMeHHOro HanpshkeHus ¢ amnnutygor 110 B. AMNAuTyaHoe 3Ha-
YyeHue yCTaHOBMBLUErocst Toka B uenu pasHo 0,5 A. Onpegenute pas-
HOCTb (pa3 Mexay TOKOM B LEnM U BHELWHWM COMNpPOTUBIIEHWEM.

[y = —77 | 3 (Tok onepexxaeT HanpsbkeHue)].

4.17. K reHepaTopy NepeMeHHOro Toka 4Yactotoi 5 kl'y noa-
KMoYéH KoHaeHcaTtop émkocTtbio 0,15 Mk®. Onpegenute amnauTya-
HOE HanpsbkeHue Ha 3auMax reHepaTtopa, ec/im aMmnanTygHoe 3Ha-
YyeHue Toka pasHo 3,3 A. [0,7 kB].

4.,18. B Lenb nepeMeHHOro Toka HanpsbkeHnem 220 B n yacTo-
Tol 50 'y nocnepoBaTesnibHO BKIOYEHbI PE3UCTOP COMPOTMBIIEHWEM
100 Om, kaTywka MHAYKTMBHOCTBLIO 0,5 TH M KOHAeHcaTop EMKOCTbIO
10 mMk®. Onpegenute aMnANTYAHblEe 3HadeHWs: 1) cunbl TOKa B Lenw,
2) HanpsbkeHWsl Ha aKTMBHOM COMPOTMBAEHUK, 3) HaMPSHKEHUS Ha
KOHAEHcaTope, 4) HaNPsHKEHNS Ha KaTyLKe.

[1) 1,16 A; 2) 116 B; 3) 369 B; 4) 182 B].
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4.,19. KoHaeHcaTop EMKOCTbIO B 1 MKD M peocTaT C aKTUBHbIM
conpotmeneHnem B 3000 OM BK/IKOYEHbI B Lenb MNepeMeHHOro Toka
yactoTtor 50 u. MHAYKTMBHOCTb peocTata HUYTOXHO Mana. Havaute
NOJIHOE COMPOTUBIIEHME LIEMN, ECIM KOHAEHCATOP M peocTaT BKIKYe-
Hbl: 1)nocnepoBaTtenbHo, 2)napannensHo. [1) 4380 Om; 2) 2180 OM].

4.20. B Lenb nepeMeHHOro Toka HanpsbkeHuem 220 B 1 yacTo-
Toi 50 'y BKAOYEHbI NocneaoBaTesibHO EMKOCTb 35,4 MK®D, akTUBHOE
conpotuBnenne 100 OM n nHayktmeHocTb 0,7 MH. Haigute cuny Toka
B UErnu 1 nageHue HanpskeHns Ha EMKOCTU, OMUYECKOM COMpOTUBIie-
HUW N UHOYKTUBHOCTU.

[I=1,34 A, Uc=121 B, Ur=134 B, U.=295 B].

4.21. KaTywka NHOYKTUBHOCTbIO 22,6 MIH U aKTMBHOE COMpo-
TUBMIEHNE BKJIOYEHbI NapasnienbHo B Lenb NepeMeHHOoro Toka 4acto-
Ton 50 I'u. Haigute akTMBHOE CONPOTMBNEHWE, €CAN M3BECTHO, YTO
CABWT a3 Mexay Hanps»KeHneM 1 TokoM paseH 77/3. [12,3 Om].

4.22, AKTUBHOE COMPOTUBIIEHNE U UHAYKTUBHOCTb COEAMHEHDI
napanenbHO B Lenb NepeMeHHOro Toka HanpshkeHnem 127 B 1 va-
ctotoin 50 u. HalauTe akTMBHOE COMPOTUB/IEHME U UHAYKTUBHOCTb,
€CNIM MOLIHOCTb, MornowaemMas B 3Tol uenu, paBHa 404 BT v cagur
a3 Mexay HanpspkeHneM 1 TokoM paseH /3.

[R=40 Om, L=0,074 I'H].

4.23. B uenb nepeMeHHOro Toka HanpsbkeHnem 220 B Bkiove-
Hbl MocnegoBaTelbHO EMKOCTb, akTMBHOE COMpPOTUMBAEHME U WHAYK-
TMBHOCTb. Halaute nageHne HanpsbkeHust Ur Ha OMMYECKOM COMpo-
TUBMIEHUN, €CNN U3BECTHO, YTO MaJeHWe HanpsH>KeHWs Ha KOHAeHca-
Tope Uc=2URr, a nageHuve HanpsbkeHus Ha mHAayKTuBHOCTU UL=3Ur.
[156 B].

4.24. B BakyyMe BAO/MIb OCM X pacnpoCTpaHsieTcs niockas
3MeKTpoMarHuTHas BonHa. CpeaHsia 3Heprusi, nepeHocMMas 4depes
eavHULY NI0WaaM MOBEpXHOCTUM 3a eauHUUy BpeMeHW (MHTeHCUB-
HOCTb) paBHa 21,2 MKBT/M?2. Onpegenute aMmnauMTyAHOE 3HaYeHue
HanpsKEHHOCTU 3NEKTPUYECKOro Noss BOSHbI. [126 MB/M].

4.25. Pagnonokatop obHapyxun B Mope MNOABOAHYIO JIOAKY,
OTPaXEHHbIN CUrHan OT KOTOPOWM AOWEN A0 MecTa M3ny4yeHust 3a 36
MKC. Onpegenute paccTosiHME OT nokaTopa A0 /I04KW, cyuTas, uTo
AM3nekTpuyeckas npoHMuaeMocTb Boabl pasHa 81. [600 m].

4.26. B BakyyMe pacnpocCTpaHseTcs niockas 3/eKTpoMarHuT-
Has BonHa. Onpegenute aMNAUTYAY HaNPsHXKEHHOCTN MAarHUTHOro no-
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NS BOSHbI, €CNn aMnaMTyAa Hanps>KEHHOCTM 3NEKTPUYECKOro Mons
paBHa 10 B/m. [26,5A/M].

4.27. DnekTpoMarHWTHas BOJIHa C 4YacToTol 5 My nepexoaut
M3 HEeMarHWTHOW cpefbl C AMIMNEKTPUYECKOW MPOHMLAEMOCTbIO 2 B
BakyyM. OnpegenuTe npupaileHne eé€ aivHbl BonHbl. [17,6 M].

4.28. Nocne Toro Kak Mexzay BHYTPEHHUM U BHELIHWM NpoBOA-
HVukamu kabens NOMeCTUnM ANINEKTPUK, CKOPOCTb PacrpocTpaHeHus
3M1EKTPOMArHMTHbIX BOMIH B Kabene yMeHblumnacb Ha 63%. Onpeae-
NUTE OMANEKTPUYECKYIO BOCMPUMMUYMBOCTL BELUECTBA MPOC/IONKY.
[6,3].

4.29. OnpegenvTte ASIMHY 3NEKTPOMAarHUTHOM BOSHbI B Bakyy-
M€, Ha KOTOPYIO HacTPOeH konebaTesibHblii KOHTYP, €CliM MakcMMalb-
HbIi 3apsa Ha obknagkax KolaeHcaTopa 50 HKn, a MakcvMMalnbHas
cuna Toka B KOHType 1,5 A. AKTMBHBIM COMNPOTUB/IEHWEM KOHTYpa
npeHebpeyb. [62,8 Mm].

4.30. [AnvHa 3NEKTPOMArHUTHOW BOJSIHbI B BaKyyMe, Ha KOTO-
pYIO HacTpoeH konebaTenbHbli KOHTYp, paBHa 12 M. [lpeHebperas
AKTUBHBLIM COMPOTUB/IEHWEM KOHTYpa, OMPEAESIMTE MaKCUMasibHbIN
3apsa Ha obknagkax KOHAEeHCaTopa, eC/iM MakcMMasibHas cuna Toka B
koHType 1 A. [6,37 HKn].
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