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MPEOUC/IOBUE K YETBEPTOMY H3OAHHIO

dra KHHUra npelicTaBsieT cO60H 3HAYUTENBHO JONOJHEHHOe
H3JaHKue 3aJay 10 3JeKTPHUYECTBY W MarHeTH3My, NyG/IHKOBaB-
HINXCSl paHee B cocTaBe nepBoi yactu «C6OpHHKA 3ajay mo o6-
meMy Kypcy ¢usuku», Bolxoausiuero B cBer B 1949, 1960 u
1964 rr. non pepakuueit C. . XaiikuHa.

OcHoBy 3101 yactu COOpPHHKA COCTABJISIIOT 3aJa4H, CJ10KHB-
IIHeCs y aBTOPOB Ha ¢H3HueckoM pakyabrere MI'Y um. M. B. Jlo-
MOHOCOBAa B MNeEPHOJA BpeMeHH, Korjaa OoOMH# Kypc (H3HKH
uyyran C. . XallkuH, HanucaBWHH 1Jd 3ajauHuka § 10 ie-
KTPOMATHUTHEIE BOJIHB. Ternepb, K OOJBIIOMY COXaJIEHHIO
aBTOPCKOIO KOJINIEKTHBA, B pacHIHPeHUH U MOJEPHH3alHH 3TOH
guurn C. 3. Xaiikun (1901—1968) u C. II. Crpenkos
(1905—1974) yxe He CMOIJIM NPUHATb y4acTHA.

C6opuuk jponosHeH 3anavamu JI. B. CuByxuna, Kortopbie B
TeueHHe psila JIET Npelyiarajuch J/s pelleHus: cTyjeHTaM Moc-
KOBCKOTr0 ()M3HKC-TEXHUYECKOro HHCTHTyTa. Hekoropoe umcso
HOBBHIX 3afay npexcrasieHo B. JI. I'mH3byprom, a Takxe co-
tpyauukamu C. Il. CrpenkoBa, B. H. Illmanvrayserom u
A. A. XapnamoseiM. Hosrilt § 11 «PensiTuBUCTCKaSs 3/1€KTPOAH-
HaMHKa» HanucaH Ge3BpeMeHHO cKoHuaBLIMMcsi B. A. VYrapo-
BbIM (1920—1977) Ha ocHOBe oONbITa MHOTOJIETHEH W MJIORO-
TBOpDHOH ero paGoTl Ha ¢u3nyeckoM ¢akyJabrere MITIU
uM.B. U. Jlenuna. ConepxaHnue 3Toro Hoporo naparpada Gblio
moGesio npocMotpedo H. I1. KienukoBbiM.

Pyxkonuch C6opHHKa peleHsHpoBasach Ha (usnyecKoM ¢a-
KyJbTere  Kuprusckoro rocylapCTBEHHOrO YHHUBEpPCHTETa
A. M. )KepneBbiM, pelleH3usi KOToporo o6cyxkaanach Kadeapa-
MH ofwel ¢uanku U pu3nkH TBepaoro Tena KI'Y (3aB. kaden-
pamu 1. Y. M6paumos u JI. B. TysoB). Psin BecbMa nosie3Hbix
3amevyaHu# cliesiajl  JIOUeHT (usnyeckoro ¢akyJsapreta MI'Y
B. K. Ilerepcon. ABTOpPCKHH KOJIJIEKTHB 3aflayHMKa M €ro pe-
ZaKTOp BBIPAXKAIOT HCKPEHHIO NPH3HATEJbHOCTh HA3BaHHBIM
pelleH3eHTaM 3a IleHHble 3aMeyaHHsi, COAeHCTBOBAaBILUHE YJY4-
HIEHHIO 3aJlaYHUKa.

H. A. Sxoeres



3AJIAUYH

§ 1. AnektpocraTnka

1. UTtoGpl npeacTaBuTh cebe BEJHYHHY JIEKTPHYECKOTO 3a-
psaa 1 Kn, noxcuntaiite, ¢ Kakoll cusoit F oTrankuBanuch Gbl
JIBa OJJTHOMMEHHBIX 3apsjia BeanuuHOH Kaxawii 1 Kui, Haxoascs
Ha paccTosiHMM 1 KM Apyr oT zapyra.

2. C xakoit cuJIofi F npUTSArHBaercst 3JeKTPOH BOLOPOJAHOTO
aToMa K sApy, eCIH AHaMeTp aroMa BoJopoja Nopsiika 2X
x10~8 cm? 3apsan sapa 4,8-10-1° CI'C3.

3. Jlpa opuHaKOBbIX ILapHKa pajuyca r=1cM H Macchl
m=9,81 r nojBelleHs B OJHOH TOUKE Ha INEJKOBHUHKaX AJIHHLI
!=19 cM. Llapukam coollieHbl OZMHAKOBBIE O BeJHYHHE H
3Haky sapsaabl. Kak BeJuk 3apsfl ¢ Kaxaoro lIapHKa, ecJH
OHH Pa30LITHCh TaK, YTO LIETKOBHHKH 00pa3yioT yroa 20.=90°?

4. Byzer qin yCTOHYMBLIM NOJIOXKEHHEe PABHOBECHS! TOYEYHO-
ro 3apsifla, HaXxOAsIUeTocs NocepefiiHe MeXJy ABYMs IPYTHMH
OIMHAKOBLIMH TOYEYHBIMH 3apsfaMH, 3HaK KOTOPBIX TOT Xe
UK NPOTHBONOJIOXKEH 3HAKY MepBOro 3apsjaa?

5. Onun u3 onbitoB KyJsona, ¢ nmomounbio KOTOporo o yGe-
JMJICS, Y4TO CHJIA NPUTSXKEeHHs: MeXAy ABYMsl pa3HOMMEHHBIMH
TOYEYHBIMH 3apsilaMH OOGpaTHO MNpPONOpIIHOHA/JIbHA KBalpaTy
paccTosiHHsl MeXAY HHMH, COCTOslJ B cJaenywoueM. B okpecr-
HOCTH MaJleHbKOTrO 3apsi:KeHHOIO llapuKa MNOJBelIHBaJjacbh Ha
HUTH HeQoJibllasi TOPH30HTa/bHAsA IlEJJaKoBas CTpPeJKa, Ha
OHOM KOHIle KOTOpPOH OblJ1 MpHKpenJieH HeGoJbIOH 3JIeKTpuye-
CKM 3apsiXKeHHBIH KPY2XOK U3 30/10TOH ¢onbru. Mamepsisics ne-
pHOR MaJjibix KoJebaHu# cTpeskn T B 3aBHCHMOCTH OT-ee pac-
crosiHus d [0 3apsiKeHHoOro wapuka. [lpennonaras cnpasepiiu-
BbIM 3aKOH KyJ/ioHa, HaliTH 3aBHCHMOCTb NepHOAa KoJieGaHHi
CTPEJKH OT YKa3aHHOTO pAaCcCTOSIHHS H OT JPYIHX NapaMeTpoB
cucreMbl, [InuHa ctpesniku ! oueHb MaJjia no CPpaBHEHHIO C pac-
cTosiHueM d.

6. BHIYHCAUTH OTHOLIEHHE CHJIbI 3JIE€KTPHYECKOTO OTTaJKH-
BaHus F, ABYX NPOTOHOB K CHJIeé UX FPABHTAlLlIOHHOTO NPUTH-
xenns Fg. CrenaTth TOT e pacueT AJsi 3JE€KTPOHOB.



7. llapuk paauyca r=1 cM 3apsiKeH 1O NOTeHIHaNa (=
=3000 B. CxoaIbKO 3/IEKTPOHOB 7 HalO OTHSATb OT LIapHKa
JJ1s: TaKOH 3JeKTpu3anuu? HacKosbKo NpU 3TOM yMEHBUINTCS
Macca mapuka M? .

8. JIBe OAMHAKOBbIE M OJMHAKOBO 3apsiKEHHblE KaIlH He-
CKMMaeMOH TpOBOAsALIEH KHAKOCTH HaXOAATCS Ha GOJIbLIOM
(6eCK0HeqH0M2 paccTosiHUM OpYr OT Apyra. 3apsif, paguyc H
Macca KaxIOH KaIlJIH paBHBI COOTBETCTBEHHO ¢, r U m. Kakyiwo
MHHUMAJBbHYIO CKOPOCTb ¥ BJOJb NpPSIMOH, COeIMHSIIOIEH HX
LEHTPHl, Haflo COOOLIUTb KaxA0H KanJe, 4ToObl OHU CTaJlH JBH-
raTbCsl HaBCTpeuy APYT APYTY M IIPH CTOJIKHOBEHHH COEJUHH-
JHUCh B OIHY Kammo? lloBepXHOCTHOe HaTsiKeHHe He Yy4u-
TBHIBATh.

9. B BepmmHax KBajpara CO CTOPOHOH @ HAXOJATCS OJIU-
HaKOBEIE OJHOHMMEeHHBle 3apsisl, paBHble g. Kaxkoil 3apsan Q
NPOTHUBOMNOJIOKHOTO 3HaKa HEO6XOAWMO NOMECTHTb B ILEHTpE
KBajpara, 4ToObl pe3yJbTHpYyIoUlas cuJa, AeHCTByollass Ha
KaXIblH 3apsif, Obl1a paBHA HYJIO?

10. Tpu OAMHAKOBEIX OJHOMMEHHBIX 3apsila ¢ pacroJoxKe-
HBI B BepLIMHAX PaBHOCTOPOHHEro TpeyrosbHuka. Kakol 3apsia
Q NpOTHBONONOAKHOTO 3HAKA HYKHO [IOMECTHTh B LIEHTPE 3TOTO
TpeyrosibHUKa, YTOOLI pe3y abTHpyoLlas cuia, JefcTByolLlas

y Ha Kax[Ipifl 3apsj, Oblla paBHa HYJO?
' 11. Jlokasarb, 4YTO 3apsiABl KaxKJOro
3HaKa, HHIYyLHPOBaHHBIE Ha NPOBOAHH-
Ke A TIOJHECEeHHEIM K HeMY 3apsijioM
¢ (puc. 1), Bcerja MeHbllle g.
Puc. 1. 12. IIpoBOAHUK 3apsI2KAETCS OT HJIEK-
Tpoopa nyTeM NOBTOPSIOLINXCS MOLHE-
CeHHH K IJIaCTHHKe, KOTOpas MOCJe KaXKJAOro MORHeCeHHs
CHOBa 3apsiKaeTcs OT TOTO e 3JekTpodopa 10 3apsiza Q.
Ilycts ¢; — 3apsii Ha NPOBOJHUKE IOC/E NEPBOH OHepauuH.
OnpenenuTh 3apsif ¢ Ha NMPOBOAHHUKE INOCJE OYEHb GOJIBLIOTO
yucJa onepauui.

13. Omnpefenutb HanpsiKeHHOCTb NoJjst E BHYTPH M BHe
6e3rpaHUYHOro MJIOCKOTO CJIOSI TOJIIMHBI d, B KOTOPOM paBHO-
MepHO pachpefiesieH NMOJOXKHTENbHbI 3apsj ¢ 00beMHOH IMJIOT-
HOCTBIO 0.

Y ka3 aHue. Bocronb3oBarbcs CHMMETpHEH CHCTEMbI
3apsiloB M NPHMEeHHTh TeopeMy ["aycca. '

14. Ha BepTHKa/nbHOH MJlacCTHHE JOCTAaTOYHO OOJBLIMX pas-
MepOB paBHOMEPHO paclpefiesieH 3JeKTpUYecKHH 3apsji ¢ Mo-
BepxHOCTHOH motHocTeio 0=10 CI'CD. Ha npuxpenneHHo#
K IUIaCTHHE HUTHU IIOJBElIeH MasleHbKHH IapHK Maccel m=1r,
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HecyIHH 3apsiJi TOTO Xe 3HaKa, YTO W IacTuHa. Halitu ero
3apsif ¢, ecau HUTb o0pasyeT ¢ BepTHKa/abio yroa a=30°,

15. OnpenesuTb CUY NPUTSKEHHS] MEXKAY TOYEYHHIM 3apsi-
JIOM ¢ U MeTaJliMYecKuM 1apoM (puc. 2). Paccmorpers aBa cay-
uasg: 1) wap 3asemvsieH; 2) map H30JUPOBaH, a NOJHEIA 3apsj
€ro paBeH HY.JIO.

16. B ycsoBusix npeapiaylielt 3ajayu HalTH paboty A, Ko-
TOPYIO HaJlo 3aTPATHTh, YTOOLI TOYEUHBIH 3aps] ¢ yRaNUTb B Gec-
KOHEYHOCTb.

ad—>99

Puc. 2.

17. BayTtpu chepnueckoli He3apsKeHHOH NMpoBOAsLIeH 06o-
JIOUKH B Touke A, Ha pacctosiHuH OA =d OT ee LeHTpa, OMeLIEH
ToueuHbl 3apsf ¢ (puc. 3). Paguyc BHyTpeHHeH MOBEpXHOCTH
o6osioukHu r, a BHewmHe# R. HaliTu: 1) NoBepXHOCTHYIO ILIOT-
HOCTb HHIYIMPOBAHHBIX 3JIEKTPHUYECKHX 3apsiloB Ha BHeIUHef
IIOBEPXHOCTH 00OJIOUKH; 2) MoTeHLHaa 060/I0YKY, NPHHHUMAS 3a
HYJb NOTE€HIHa] 6eCKOHEYHO yJaneHHOH TOYKH; 3) HOBEep XHOCT-
HYI0 IUIOTHOCTb HHAYLHPOBAHHBIX 3apsiioB B Toukax B u G
BHYTpEHHeH [OBEepXHOCTH OOOJ/IOUKH. '

18. JIBa AJMHHBIX TOHKHUX MPOBOJAA, PacHOJIOXKEeHHBIX Ia-
panesbHO Ha PACCTOSTHUM d IPYT OT Apyra, paBHOMEPHO 3apsi-
JKeHBl pa3HOHMEHHBIMH 3apsilaMH C JIHHEHHOH IJIOTHOCTBIO -+%
n —x. OnpelenuTh HanpsiKeHHOCTb Noast E B TOuKe, JexKael
B IUVIOCKOCTH CHMMETPHH Ha PacCTOSIHHHU A OT INIOCKOCTH, B KO-
TOpPOH JIeXKaT NMPOBOJA.

Y ka3 aHue. Ilons3yscy teopemoit I'aycca, HailTu Ha-
NPSXKEHHOCTb II0JIsl, CO3[laBaeMOro KaXKABIM H3 IPOBOJIOB, a
3aTeM TeoMeTPHYEeCKYI0 CYyMMY 3THX MOJed.

19. luck pazuyca R 3apsikeH paBHOMEDPHO C IOBEpPXHOCT-
HO# muotHOCThIO @. OmnpenesquTh HaNpsXKeHHOCTb Noss E B
TOYKe, HaXOAsIleHlcs Ha MeplneHAUKYJspe K JAUCKY, NPOXOAs-
IIeM Yepe3 ero LIeHTP, Ha PacCTOSHUH d OT JHCKa.

20. [oxasarb, YTO CHMJIa B3aMMOAEHCTBHSI MEXKIY 3apsoM
¢ n nposoasiiell GeCKOHEYHOH MNJIOCKOCTbIO, OTCTOSILEH OT
3apsja Ha pacCTOSiHHM d, TaKas e, KaK MeXAy JaHHBIM
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3apsOM U 3apsioM —¢, PaCHOJIOXKEHHBIM CUMMETPUYHO OTHO-
CHTEJIbHO IJIOCKOCTH.
21. Haiitu cuny, AeACTBYIOLLYIO HAa TOYeUHbIH 3aps[ ¢, MO-
MelileHHbIH Ha GUCCEKTPHCE MPSIMOro ABYT'PAHHOTO yrJyia MeXAy
., JIBYMsI IPOBOJSAIIUMH HJIOCKOCTSAMH (pHC. 4).
PaccrosiHue Mexny 3apsiioM ¢ H BepIIHHOH
AByrpanHoro yrJja O paBHo d.
22. ToueuHbiHt 3apsill ¢ HAXOJAUTCS MEX-
Ay JIBYMsSI METa/TM4ECKHMH IIJIOCKOCTSIMH,
06pasyIolUMH MeXJy CO60#l ABYrpaHHbIHA
yroa 60° (puc. 5). Haiitu npeznen, kK Koro-
pOMY CTpeMHTCSI Hanpsi2KEHHOCTb 3JIeKTpPH-
Puc. 4. yeckoro nosis E, Koraa Touka Habsmoe-
HHUsl npubauxaercsi K pebpy O, Bce Bpemsi
OCTaBafCh MEXJY METaJJIMYeCKUMH MiocKocTaMH. Kak u3me-
HHTCA pe3yJqbTar, eC/M 3apsj OyldeT HeToYeuHbIM?

Y
|

b0

\\\\?:q/'//
1
]
b
Puc. 6.

23. Ha OGeckoHe4yHOH mJIOCKOH NOBEPXHOCTH IPOBOAHHKA
nmeercsi cpepuueckuit 6yrop CMD, LeHTP KOTOPOro JIEXKHT B
TOH Ke TJocKocTH (pHuc. 6). Ha nepneHauKyJisipe BHe MpOBOA-
HHKa DacCIoJIOXKeH TOUYeuHbIH 3apsj g. HaiTu snekTpHueckoe
HoJie BO BCEM MPOCTPaHCTBeE.

24. Haiitu cuny nputsikeHusi F MeXAy TOUEUHBIM 3JIEKTPH-
YeCKHUM JunojeM ¥ GecKOHEYHOH MeTaslJIMYeCKOH MJacTHHKOM,
€CJIH AMIONBHBIH MOMEHT p NepNeHAHKYJsipeH K MJIOCKOCTAM
NJIACTMHKH, a PacCTOsIHHE AUMOJS JO OynKakiied MoBepXHOCTH
nyiacTUHKY paBHO d. Onpelenuth Takike paGoty A;,, KOTOPYIO
HaJo 3aTPaTHTb, YTOOL! YAAJHTh AHIOJNbL OT MJIACTHHKH C pac-
crosiHust d; 10 d,.
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25. Ha paccrositnuu h oT npoBojsiuelt GeCKOHeUHOH IJIoC-
KOCTH HaXOAHTCsl TOYeyHbIH 3apsif -+-g. OnpefiesuTh Hanpsi>KeH«
HoCTb nosist E B Touke A (puc. 7), oTcTosIuiell OT IVIOCKOCTH H OT
3apsifia Ha pacCTosiHUH h.

26. BeckoHeuHasi MJIOCKOCTb PaBHOMEpPHO 3apsizKeHa IOJO-
JKUTETbHBIM 3apsJIOM C NMOBEPXHOCTHOK mioTHOCThio 6. Hafith
pasHOCTb  MOTeHnuasoB V ' :

Mexay Toukofi A, Haxons- "'%_-’_’_.._‘04

uiedics Ha pacCTOsiHHH d H

OT MJIOCKOCTH, H TOYKOH

B, Haxomsiuieiics Ha MJOC-

KOCTH. ) ' NN
27. Bo BHelHee oiHOPOZ- Puc. 7.

HOe sJeKTpuueckoe nose E

(puc. 8) BHeceH MeTasiMuecKHi mapHk. Kak B pesysbTare 3Tto-

ro HU3MEHHTCA HAaNpPSKEHHOCTb 3J€KTPHYECKOro NOJsT BOIHM3H

MOBEPXHOCTH I1apuka B Toukax A u B,

CuD? t

28. HauepTHTb CXeMy CHJIOBBIX JIMHHH
M 3KBHIOTEHLHAJbHLIX MOBEPXHOCTEH M5l q
CHCTEMBI JBYX TOYEYHBIX 3apslioB —+q H
+4q, Haxo[sIUMXCS HA PACCTOSIHUH d ApyT
OT Apyra. ‘ Co /]

Y Kk a3aH ue Halith TouKy, B KOTO-
poli HanpsKeHHOCTb NOJSi paBHAa HYJIO.

h

Hafitu Touku Ha npsMoH, coeuHSIOWEH A
3apsifibl, B KOTOPBIX MOTeHIHak HMeeT TO
JKe 3HayeHHe, YTO U B TOYKe, B KOTOpOM T T 1
HanpsiKeHHOCThb NOJI PaBHA HY.JIO.

29. [IBa pa3sHOWMEHHBIX TOYEYHbLIX 3a- Puc. 8.

psila, OTHOIIEHHe BeJHYHH KOTOPBIX PaBHO
n, pacnoJioXeHsl Ha paccTosiHuu d ApyT oT Apyra. JlokasaTh,
YTO IOBEPXHOCTb HYJIEBOrO MNOTEHIHAaNa eCThb chepHuecKas Io-

BepxHocTb. Onpesennts paauyc R 3Tofl chepwl u paccTosiHHe
h ueHTpa ee OT MeHbllero

3apsja. /. 2
30. Haiitu cuny B3aumo- 71

nefictBuss F Mexay Toueu- d

HBIM 3apsiiOM ¢ H TOYEYHBIM

JUTIOIEM, €CJH PacCTOsSHHE Puc. 9.

MeXIy HUMH paBHO d M Ju-

NMOJIbHBI MOMEHT p HallpaBJieH BAOJIb COeAUHSIIOMEN X NMpsiIMOii.
31. Hafitn cuny B3anmopeiictBust F IBYX TOYEUHBIX JHMIIO-

Jiell, ecJii HX AUMOJIbHbIE MOMEHTHI p; U P, HaNpas/eHbl BIOJb
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COeJIMHSAONEN HX MOpsSIMOH, a pacCTOsHHe MeXIy AHIOJSMH
paBsHo d (puc. 9).

32. Hafiti ypaBHeHNe CHJIOBBIX JIHHUH 3JIEKTPHUYECKOTO HO-
Jisl TOYEUHOTO AMNOJs B HOJNSIPHOM CHCTEME KOOPAMHAT.

33. B03MOXKHBI /11 KPYTOBBIE JBHXKEHHUs1 C NOCTOSHHOH CKO-
POCTBIO TOUEYHOI'O 3JIEKTPHUYECKOTO 3apsiia BOKPYT HENOABHXK-
HOTO TOYEYHOTO 3JEKTPUYECKOTO AHIOJS?

34. Merasunyeckuii map paauyca R umeer sapsag Q. To-
YeYHRIH 3apsij ¢ NMOMeMleH Ha pacCTOSHMH d OT LieHTpa lapa
(puc. 10). Haiitu norenuuan mapa ¢.

Puc. 10. Puc. 11,

35. Tloswiit map paguyca R uMeer 3apsii Q; B Liape umeer-
csi Masoe otBepcTHe (puc. 11). Kak GyserT MeHsITbCsl NOTEHIHAM
1apa, ecaM TOYeYHBIH 3apsf ¢ NepeMelllaTb M3 GeCKOHEUHOCTH
yepe3 OTBepCTHE BHYTPb Liapa?

36. IlokasaTb, 4TO /s MapaJuieNbHEIX IPOBOAOB, PaccTosi-
HHe MEXAY KOTODHIMH BEJIHKO IO CPABHEHHMIO C HX paHyCcaMu:
1) sKBHNOTEHIHAaJIbHBIE [IOBEPXHOCTH CYTb KPYTOBble LHJIHHJA-
PBI, OCH KOTODHIX NapaJsJiesIbHBEl NMPOBOJAAM H JieXaT C HUMH B
OJHOH IJIOCKOCTH; 2) CHJIOBBIE JINHHH PacloJIOXKeHBl B IJIOCKO-
CTH, NEPIEeHAUKYJISIPHOH K NPOBOAAM, U NPEACTABJISIOT COOOH
OKPYXKHOCTH, LIEHTPBl KOTODHIX JIEXAaT Ha NepleHIHKYJspe,
NPOXOASLIEM Yepe3 cepeflHY COeRUHSIOLLErO CJeAbl IPOBOJOB
OTpesKa.

37. HauepTuThb cXeMy CHJIOBHIX JIMHHH H 5KBHIIOTEHLHaJIb-
HBIX TNOBEPXHOCTeH AJsT CHCTEMbl ABYX TOYEUHBIX 3apsifioB —+¢q
n —4q.

Y xa3aHue HafiTH TOuKy, B KOTOPOH HampsiKEHHOCTb
nosisi paBHa Hymo. HaliTu cdepy HysneBoro noreHuuasa, a Tax-
JKe TOYKY Ha NpSIMOH, COeIUHSAMLIeH 3apsiibl, B KOTOpOH Io-
TeHLIHaJ TOT e, YTO U B TOUKe, TJe HaNpSKeHHOCTb MOJIsl paB-
Ha HYyJI0.

38. Mertanauueckuil map paaumyca R COeliHEH OYeHb TOH-
Kol mpoBosiokoii ¢ semsiell. Ha paccrossnun d=2R or uentpa
3TOro 11apa HaXOAMTCs 3JEeKTPUYECKHH 3apsaf +¢q. Uemy paBen
oTpulaTesapHbl 3apaf @ mapa? IToBepxHOCTh 3eMsIH U BCe OC-

10



TaJlbHble MPEAMETHl MOXHO CYHTaThb JOCTATOYHO YIAJEHHBIMH,
a BJIMSIHMEM COEJUHSIOLIEH NPOBOJIOKH MOXHO IpeHeGpeyb.

39. ToueuHwlll 3apsii ¢ HAXOAUTCS HAa PACCTOSIHHUH d OT
LEeHTpa 3apsiKeHHoro nposojsiero mapa Q (puc. 12). Kakos
3apsj lapa, ecyid H3BECTHO, YTO CH-
Jla B3aUMOZEHCTBHSA MeXKAY 3apsilaMu
paBHa HYyJO?

40. ToyeyHnlll 3apsif ¢ HaXOAUT-
Ca Ha pPacCTOSIHUM d OT IleHTpa 3a-
3eMJIeHHOTO npoBogsilero mapa Q. C
KakoH cuJIof F mpUTSTHBaeTcs 3apsik
K 1apy?

41. ToueyHslil 3apsifl ¢ HAXOXUTCS HA PACCTOSTHUM d OT LIEHT-
pa He3apsXKeHHOro INpoBOAsUlero lnapa paaumyca R. Kakoi
3apsj NpOTeYeT IO NPOBOAHHKY, €CJH 3a3e€MJ/IHTh Liap?

42, 3ageMyIeHHBIH L1ap HaXOAUTCs BOJH3H TOUEUHOTO 3apsi-
za (puc. 13). Onpenenutb MakCUMaIbHYIO H MUHHMAJIbBHYIO N0
BEpXHOCTHbBIE NJIOTHOCTH HaBeJleH-
HOTo Ha imape 3apsja.

43. B paBHOMepHO 3apsiKeH-
HOH cdepe BBHIPE3aHO MaJjoe OT-
BepcTHe. KakoBa HampsizKeHHOCTb
NoJisi B LEHTPe OTBEPCTHS?

44. Ha#ttu noreHuuan mo-
JIsl, CO3[aHHOTO 3apsiiaMH, paB- Puc. 13.

HOMEpDHO paclpee/eHHbIMH BIOJIb
6GeCKOHEYHOH NpPSIMOH C JMHEHHOH IJIOTHOCTBIO %.

45. TlpsiMoli ANIMHHBIN LHJIMHAPUYECKHH NPOBOAHUK paiuy-
ca R HeceT TMNOJIOXKHTEJbHBIH 3apsifi ¢ PaBHOMEPHOH MOBepX-
HOCTHOH IJIOTHOCTBIO O. KakoBa pasHocTb mNoTeHUHajoB V
MeXJy NOBepXHOCTBIO IMJINHAPA ¥ ToUKOH A, Haxonselics Ha
paccTosiHui d>>R OT OCH LHJIHHApPA?

46. DseKTpHUUYECKOe IoJIe B 3J1eKTPOCTATHKE BCera MepIrieH-
JHKYJSPHO K NMOBEPXHOCTH NpoBoAHHKa. Ilonb3ysce 5TuM, n0-
Ka3aTb, YTO BOJIH3H MCKPHBJIEHHOH NOBEPXHOCTH 3apS2KEeHHOro
[IPOBOJHHKA 3JIEKTPHYECKOE TI0JIe YJOBJIeTBOPSeT COOTHOIUEHHIO

0E 1 1

e r ()
on Rl + R2 y

rJie Npou3BoAHas GepeTcs MO HalpaBJeHHIO BHEIHel HopMaJsiu
K NOBEPXHOCTH NPOBOAHMKA, a R; U R, — IJaBHbE pajuycChl
KPUBH3HBI 3TOH IIOBEPXHOCTH (OHH CYHTAIOTCS NOJIOKHTEJNbHEI-

MH JAJis1 BBIIYKJBIX M OTPHUATEJNbHBIMH AJIS1 BOTHYTBIX CedeHHH
NIOBEpP XHOCTH).
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Y KasaHue B3sarh JBe 6eCKOHEYHO OJIM3KHE 3KBHIIO-
TeHIHaJbHbE TIOBEPXHOCTH M MPOM3BECTH HOPMAJIbHOE CeueHue
HX YETHIPbMS IJIOCKOCTSIMH, BbIPE3aIOLUMH Ha STHX SKBHIIOTEH-
LMAJIbHBIX TOBEPXHOCTSAX JBa GECKOHEYHO MaJIbIX NpPSIMOYTOJIb-
HuKa. K nosnyueHHoMy 6eCKOHEYHO MajioMy O0beMy NPHMEHHThb
Teopemy ["aycca.

47. TloTeHuuan 3J€eKTPOCTATHYECKOTrO MO/ B HEKOTOPOH
06/1aCTH 3aBUCHT TOJIBKO OT KOOPJAHHATHI X:

2
o=—"%+c

KakoBa 6yner nanpsixkeHnoctb noss? Ilpu kakom pacnpenene-
HUM 3apsJoB MOJYYHTCS TaKoe IoJe? '

48. Iloab3ysch Teopemoil I'aycca B anddepeHLHaNIbHON
(opme, BLIYHCIUTL HANMPSIXKEHHOCTb 3JI€KTPHYECKOro MNoJs pas-
HOMepHO 3apsiKeHHBIX l1apa paguyca R H 6ecKOHeYHOH nJa-
CTMHKH ToJIUMHBI 2k, OOGBEMHasT NJIOTHOCTb 3JIEKTPHUECTBA
paBHa p. '

49. B 1ape, paBHOMEDHO 3apsIXKEHHOM 3JIEKTPHYECTBOM C
06BbeMHOM TJIOTHOCTBIO P, ClleJlaHa cepHueckast NoJoCTb, HEHTP
KoTopoii O’ cMellleH OTHOCHTEJIBHO LieHTpa lapa O Ha paccros-
Hue r. OnpenenauTbh 3JIeKTPHUYECKOE IOJe BHYTPH MOJOCTH.

Y Ka3aHUue. 3aN0NHATb MBICJIEHHO MOJOCTb 3JIEKTPH-
4ecTBaMH NPOTHBOMNOJOXKHEIX 3HAKOB C MJIOTHOCTAMH ~+p U —p.
Torpa nosie B MOAOCTH MOXHO paccMaTpHBaTbh Kak Cyneprosu-
L[HIO Nosiefl IBYX PaBHOMEPHO H NPOTHBOINOJIOXHO 3apsKEHHBIX
L1apoB.

50. Cepuueckuit c0H, OrpaHHYeHHBIH JBYMS KOHLEHTDH-
YeCKHMH c(epaMH, 3apsixKeH 3JeKTPHYECTBOM C IIOCTOSIHHOM
ob6vemHoH miotHocThbio. Ilosp3ysick 3akonom Ky.sona, noka-
3aTh, UTO 3JIEKTPHYECKOE MoJie B NOJIOCTH, OTPaHHYEHHOH TaKuM
cJIoeM, PaBHO HYJIO.

51. Cdepuueckuil coil B npeiplayileli 3aaye paBHOMEPHO
CHHMAIOT BIOJIb TPEX B3aHMHO NepreHAUKYJ/ISIPHBIX JHaMeTPOB,
H NPUTOM TaK, YTO BO BpeMsl CXKaTHSl JIeKTPHYECKHEe 3apsifibl
BHYTpPH CJI0S1 HEMOABHKHO 3aKpeleHbl. B pesysbrare oH nepe-
XOHUT B cJoH 3JnuncoupanbHbll. ITokasaTte, 4TO npH TaKoM
CIKaTHH 3J1eKTPHYECKOe N0JIe BHYTPH TOJIOCTH OCTA€TCS PaBHBIM
HYJIIO.

52. HaiiTu pacnpelnesenne 371€KTPHYECTBA 110 NOBEPXHOCTH
TPEXOCHOTO TNPOBOASILErO 3JAMICOHJAA

x2 y2 22
Ftpta=1
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Y ka3 aHue. Bocronb3oBatbcst pe3yJsibTaToOM pelEHHA
npeAblAyIled 3aiayH.

53. HallTu nOBepXHOCTHYIO MJIOTHOCTb 3JEKTPHYECTBA Ha
6eCKOHEYHO TOHKOH TNPOBOASALIEH 3JIMNTHYECKON MJIACTHHKE,
nosyyatoiefics paBHOMEDHBLIM C2KaTHeM TPEXOCHOTO 3JIHIICO-
Hla B HanpaBJeHHH ocH Z.

Y kasaunune. CM. npenpaymiyro 3agauy.

54. 3apsiKeHHbI!l NMPOBOASIIHMA JHICOUI MBICTIEHHO pas-
JieJieH Ha 4acTH PaBHOOTCTOSIIMMH IJIOCKOCTSIMH, NepNeHAHKY-
JIIPHBIMH K OIHOH M3 ero ryiaBHbiX ocefl. Ilokasarte, uto, Ka-
KOBO Obl HH ObIJIO YHCJIO TaKHX YacTeH, BeIHYMHBI HX 3apsJioB
6yRyT Bcerfa OAMHAKOBLHL. B 4acTHOCTH, eCsM 3/JIHNICOHA fAB-
JIsleTcsl BBITSHYTHIM M OGECKOHEYHO TOHKHM, TO 3JIEKTPHYECTBO
pacnpenesuTCss MO ero JAJHHe PaBHOMEPHO.

Y kasanue. CMm. 3agauy 5l.

55. Ilpunumas 3emumo 3a wap paanyca R=6400 kM, onpe-
JequTh 3apsii Q 3eMiH, eC/i HanpsiKeHHOCTb 3J1eKTPHUYECKOro
noJsist y noBepxHoctH 3eman coctaBasier E=130 B/M. Onpege-
JIUTb TOTEHLHAaN ¢ NOoBepXHOCcTH 3emsd, npuHumas ¢, =0.
- 56. 3emuisi HenpephIBHO 006.1yyaeTcst KOCMHYECKHMH Jyda-
MU BBICOKOH 3HEpTHH, NMPUXOASLUIMMH H3 MIpocTpaHcTBa BHe CoJ-
HeyHoli cucteMbl. KocMHYeckye Jiyyd B OCHOBHOM COCTOSIT M3
NIPOTOHOB, CPeNHSAsT SHEPTHA & KOTOPHIX COCTABJISIET HECKOJbKO
MHJIIHAPIOB 3JEKTPOHBOJBT. MHTeHCHBHOCT J NOTOKa IMpo-
TOHOB, JOCTHTAOLIHX 3eMHOH aTMocdeprl, paBHa MPHMEPHO OJ-
HOMY MpPOTOHY Ha KBaJpaTHBIH CaHTHMeTp B ceKyHAY. OueHuTh
BpeMsi, HeoOXOAMMOe sl TOrO, YTOOBbI NPOTOHBI KOCMHYECKHX
Jiyuell IOBBICHJIH TIOTEHIHAJ] 3eMJIH HACTOJbKO, YTOOB OHH YXKe
He MOIVIH MONajaTh Ha MOBEPXHOCTb 3eMJIH H3-3a 3JEKTpHYe-
cKoro oTrraikuBaHusi. OGBSCHUTD, [IOYEMY H N0 UCTEUEHHH 3TO-
IO BpeMEHH NPOTOHBI KOCMHYECKHX Jiydel NPOROJKAIOT NOCTH-
raTh 3eMHOH NOBEpXHOCTH.

57. OueHb MaJsieHbKHH IUIApHK, HMeIOWUA 3apsig ¢, NoA-
HeceH K GOJIbILOMY METaJIJIM4eCKOMY JIUCTY Ha MaJioe paccTosi-
uue d. UeMy paBHa HanpsiKeHHOCTb nosis E: 1) y ocHoBaHHSA
nepreHAnKY.Ispa, ONYIIEHHOro U3 l1apHKa Ha NJIOCKOCTb JIHCTa;
2) Ha pacCTOSIHHH 2d OT IJIOCKOCTH Ha TOM e NeplNeHIHKY-
aspe? , ,

58. Hafitn npuGnnKeHHOe BbIpakeHHe JJ1s1 cuabl F, peficr-
Byiolllel B HEONHOPOAHOM nosie E B BakyyMme Ha MaJjieHbKHH
MeTaJUIMUECKHH IIapuk pajuyca R, eciu Ha NPOTSKEHHH Nua-
MeTpa Lapuka nose E MeHsieTcsl He3HaUHTEJNbHO.

Y kKa3aHue. Bo BuewHem onHopogHom nose E mapHuk
npuHoGpeTaeT AMMNOJbHBIH MOMeHT p=RE. g
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59. Kak mensercsl ¢ paccTosinHeM d CHj1a B3aUMOAEHCTBHS
F mexny IByMs MajleHbKHMH MeTaslJIMYeCKHMH IIapHKaMH, H3
KOTOPHIX OUH 3apsiKeH, a ApPYroH He 3apsiKeH?

60. [IBa onyHAKOBBLIX MOJIOXKHTEJBHBIX 3apsifia ¢ HaXOAATCS
Ha OJIMHAKOBOM pacCTOsIHHH d OT 6e3arpaHHYHOH NpOBOAsILEH
IVIOCKOCTH 1O OJHY CTOPOHY OT Hee. PaccrosiHue Mexny 3aps-
Jamu paBHO 2d. HaliTu BeqMUMHY U HampaBJieHHEe BEKTOpa Ha-
NPSKEHHOCTH TOJIsl Ha CepeliMHe DPacCTOsHUSI MeXIy 3aps-
JamH.

61. 3apsKeHHBIH NPOBOAHHK HAXOIMTCS BHYTPH 3aMKHY-
TOH MeTtajinyeckodi obosouku. 1) Mamenutcss sim snekTpuye-
CKOe IoJ1e BHYTPH 060JIOUKH, ec/Id U3BHE NOJHECTH K Hell 3aps-
JKeHHBbIH NPOBOJHMK? 2) ByzaeT /nin U3MeHsTbCS MOJe BHYTPH H
BHe 00OJIOUKH, eC/IH BHYTPEHHHH NPOBOAHHK IlepeMelllaTb BHY-
TpU O06OJIOUKH?

62. KakoBa Obi1a 6bl Hanpsi2keHHOCTb nojss E B LeHTpe
cepuyecKoil MOBEPXHOCTH paauyca R, ecau Obl OfHA NIOJIOBHHA
3TOH NOBEpPXHOCTH Obla NOKpPbITA 3apsifaMU C IOCTOSIHHOH NO-
BEPXHOCTHOH MJIOTHOCTBIO O, a ApyTasi NOJIOBUHA TaKXKe PABHO-
MepHO MOKpHITa 3apsifiaMH, HO ¢ BABOe GoJbliell MIOTHOCTbIO?

63. MertaJsinueckuil I1ap HeceT HEKOTOpLIH 3apsj. Kak us-
MEHUTCS HanpsiAKEHHOCTb IOJIS BHE U BHYTPH OOOJIOUKH, €CJIH
11ap 3aKJ/IOYHTb B KOHLEHTPHYECKYIO chepHYeCKYI0 OOOJOYKY
U3 OJHOPOJAHOTO AM3JIEKTPHKA C JH3JEeKTPHYECKOH MpOHHIIae-
MOCTBIO €7

64. Kak oTBeTWTb Ha BONpOC MNpeabIAylIeH 3alaud, ecyd
BHEIHSISI TOBEPXHOCTb OOCOJIOYKH OyleT uMeTb He cdepuue-
CKYl0, a NpOM3BOJBHYIO (hOpMY?

65. Mexny AByMs napaJlie/bHbBIMH NPOBOISIIIUMH NJ1aCTHH-
KaMy, 3apsKeHHBIMH paBHbIMH

Pa3HOMMEHHBIMH 3apsifiaMH, Mo- A
MeLLaIoT JH3JIEKTPHIECKYIO §
»

i 4 &

l

I ./."

V77
|
]
Puc. 14. Puc. 15.

IJIaCTHHKY, KaK yKasaHo Ha puc. 14. Mamenurcs sm Hanps-
XKEHHOCTb 101 B Todke A 1ocJie BHECEHUS MJIACTHHKHU?
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66. IBa OQHOPOOHBIX IHIJEKTPHKA C IUJIEKTPHUECKHMH
IPOHULIAEMOCTSIMHY €; H €, TPaHuyaT APYT C APYrOM BIOJb IJIOC-
kKoctH MN (puc. 15). B Touke A mepBOro JH3/IEKTPHKA MOME-
IeH TOYeYHEIH 3apsA g. HalTh anekTpuueckoe mosie B Kax-
JIOM U3 AU3JEKTPUKOB.

67. Kakasi cusa JeHCTBYeT Ha TOYeUHBIH 3apsil g BOJIU3H
IJIOCKOH TpaHulbl pas3fiesia ABYX AHIJIEKTPHKOB?

68. Kaxkoii HanbGosbmuil 3apsaa Q MOXKHO MOMECTHTb Ha Me-
TaJJIN4ecKoM luape paguyca R=15 cM, ecyii JH3/IEKTPUYECKYIO
npouHocTh BozAyxa E mpunsite paBroi 30 000 B/cm?

69. I'lo chepe paauyca R paBHOMEPHO pacnpeleseH 3apsif
Q. OmnpenenuTb JaBjeHHe M3HYTPH Ha IIOBEPXHOCTb CdepHl,
06yCJIOBJIEHHOE B3aHMOJEHCTBHEM 3apsiOB.

70. Kak u3sBecTHO, JaBjieHHe, Bbi3bIBaeMOe MOBEPXHOCTHHIM
HaTs2KeHHeM cdepHYeCKOH KHAKOH MJIeHKH, oOpaTHO IpONop-
IIIOHAJIBHO ee pajuycy. Byzer /in ycTOHYMBBIM MBUIBHBIH TMy-
3BIPb, €CJIH COOOCIIUTL €My HEKOTOPBIH 3apsi?

71. TloBepxHOCTHOE HaTsKeHHe CQEepUYECKOr0 MBIJILHOIO
nysbipsi 6=50 xun/c™, paguyc R=1 cM, HapyxHOe aTMocdep-
Hoe naByenue P=10¢ qun/cm2. Kakoit 3apsaj Q Hajo cooGIHTD
nyseipio, 4ToObl €ro paiuyc yBesuuuics piasoe? Ilpm kakux
pasMepax ny3blps NOBEDXHOCTHOE HAaTSKEHUE IPAKTHYECKU
He BJIMSIET Ha pe3yJ/1bTaT U NMPH KaKUX SIBJISETCS ONpeJe/sIomuM?

72. Tlo ceprueckoli moBepxHOCTH pajnuyca R paBHOMEpPHO
pacnpenesieHsl 3apsiibl C IOBEP XHOCTHOH IIOTHOCThIO 0. Hafitn
NOTEHLHA ¢ U HanpsxKeHHOCTb noss E 3apsjioB B 3aBHCHMO-
CTH OT paccrosHus d 10 ueHTpa coepnl. Iloctponts rpaduxu
3aBHCHMOCTH 3THX BeJMYHH OT KOOpPJAMHAT.

73. Ha mnoBepXHOCTb TOHKOH cephl pajuyca R HaHOCHTCS
paBHOMepHO 3apsii. Korja nonnubifi 3apsii chepbl JOCTHTaeT
BeJIUUMHE Q, cepa noj JeHCTBHEM 3JEKTPUYECKHX CHJI OTTaJ-
KHBaHHsl Pa3pbiBaeTcsi Ha OJMHAKOBBIE YaCTH, JIETSIlHe B pas-
HBle CTOPOHBI. KaIas M3 yacTell MMeeT MacCy m H 3apsl g.
Kakoii MakcUMa/nbHOH CKODOCTH MOXET AOCTHIHYTb OCKOJIOK?

74. Mertanauueckufl map paauyca R;, Hecymuil 3apsn Q,
OKPY2KEH pACIOJIOXKEHHBIM KOHLEHTPHYECKH IIOJIBIM MeTaslJiH-
YeCKMM LIapOM C BHYTPEHHHM pajuycoM R, U BHEWIHHM R;.
Sapsn BHeluHero mapa paseH HyJo. [locTpouts rpaduk saBu-
CHMOCTH HaNps2KeHHOCTH NoJsist E OT paccTosiHusl r JI0 UeHTpa
mapoB. Hafiti noteHuuassl mapos, ecy B GeCKOHEYHOCTH IO-
TeHIMaJ paBeH Hy 0. MIaMeHATCS 1M NMOTeHLHa/ b 1apoB, eCH
BHELIHHH Iap 3a3eMJIHTb?

75. BbiuepTuTh rpadMKH 3aBUCHMOCTH HaNpsiKEHHOCTH IO-
Jaa E v moreHuyana ¢ OT pacCTOSHUS r JO LEHTpa Iapa mjis
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CJeAYIOIEro cayyasi: MeTajuiMuecKuil map ¢ pagauycom 10 cM
nmeet 3apsifk 20 CI'CD u oKkpyxKeH AM3MEKTPHKOM C AHIJNEKTPH-
YyeCKOH MpPOHMILAEMOCTbIO €=2, NpHYeM AUSJEKTPHK NpPOCTH-
paercsi Jio chepht paguyca 20 cm.

76. [IBa npoBoAHHKA HMEIOT 3apsifibl —¢ U -+2¢ COOTBETCT-
BEHHO. DTH MPOBOJHHKH BHOCSIT BHYTPb 3aMKHYTOH MeTaJlJIH-
4ecKol 060JI0UKH, NOTeHIHaJ KoTopo# paBen ¢. [lokasarsb, uto
NoTeHIHaJ NpPOBOAHHKA, Hecyllero 3apsi -+2¢q, Gyzer 6onb-
e .

77. MpuibHBIE Ny3bIpb paauyca R HaXoOIMTCH B paBHOBe-
cun. Ecin eMy cooOLUTb HEKOTOPLIN 3apsj, OH GyAeT yBeaUuH-
BaTbCsi BCJIEACTBHE IOSIBJEHHS CHJ OTTaJKUBaHHA MEXAY
3apsiiaMi, CTpeMsiCb NepefiTH K HOBOMY YCTOHYHBOMY COCTOSI-
HHIO ¢ paguycoM R,;>R (cM. 3agauy 70). Kakoii 3apsan HyxHO
NOMECTHTb B ILEHTPe My3bIpA, YTOGHl ypaBHOBECHTb JefiCTBHe
THX CHJI NPH €ro npexHeM paanyce?

78. Tlposoasimiasi cdepa paguyca R cocraBieHa H3 JBYX
nonycoep. Onpenenursb cuay F, ¢ KOTOPO# OTTaJNIKHBAIOTCS 3TH
nosycgepsl, ecad MOJHBIA 3apsaf chepbl paBeH Q.

79. Kak u3MeHUTCs OTBeT B NpefbiAyLled 3ajayue, €CJH B
ueHTpe cdepbl NOMECTHTb AOINOJHHTENbHO TOYEYHBIH 3apsn ¢?

Coepy cuuTatbh 1no/s10f H GECKOHEYHO TOHKOH.

80. JInMHHBIA NPOBOASAIME WHAMKHAP paauyca R cocTaBjieH
u3 ABYX noJoBHH. OnpeenuTb cHly OTTalkHBaHus F, neHct-
BYIOLLYIO Ha €AHHULY AJHHBI KaXXJOro NoJyuH/IHHAPA, eC/ii Ha
eIMHULY JJIHHbl LMJHMHIpDA NPUXOAUTCH 3apsil X. '

Kak u3MeHHTCS OTBeT B mpeipiaylledl 3ajaue, ecJH
BIOJIb OCH LMJIMHADA INOMECTHTh JONOJHHUTEJbHO TOHKYIO 3a-
PSXKEHHYIO HHTb, Ha eJUHHIY JJHHBI KOTOPOH NPHUXOAUTCS 3a-
PSR %o? LIMIHHAD CUMTATh NMOMBIM, & €ro CTEHKH — GeCKOHEeYHO
TOHKHMH. ,

82. Kakoe nose cosnabanu Obl IBe Ge3rpaHHYHbIe B3aHMHO
nepneHAHKY s PHBIe [IJIOCKOCTH, ec/id 6bl Ha HUX ObL1H paBHO-
MepHO HaHeceHbl 3JIeKTpHYeCKHe 3apsiibl OAHOTO 3HaKa ¢ Mo-
BeDXHOCTHOH IJIOTHOCTbIO 3apsiila Ha OAHOH O, a Ha Jpyro#
20?

83. OmnpenesnnTh 5KBHNOTEHLHA/bHbIE NIOBEPXHOCTH MO YC-
JIOBHSIM TpeAbiAyliell 3afaud M 3aKOH H3MEeHeHHs NOoTeHlHasa
Ha NJIOCKOCTSIX, HeCYLIMX 3apsifbl.

84. 3apsapl pacnpefeneHbl pPaBHOMEPHO MO NOBEPXHOCTH
IBYX KOHILEHTpHYecKHX cdep ¢ paauycamu 10 u 20 cMm, npuuem
HOBEPXHOCTHLIE MVIOTHOCTH 3apsiioB Ha obeuX cdepax OAHHa-
KoBbl. HaiiTH nsioTHOCTb 3apsilia O, €c/i MOTeHLHaJ B LeHTpe
ctep paBen 300 B, a Ha 6eCKOHEUHOCTH paBef HYJIIO.
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85. M3 Tpex KOHLEHTPpHUECKHX GeCKOHEUHO TOHKHX MeTal-
JIM4ECKHX cep ¢ paauycaMu R;<<R,<R;, Haxojsuwuxcs B Ba-
KyyMe, KpaHHHe 3a3eMJIeHBl, a cpefHeH COOOLIeH 3JeKTpuye-
ckuil sapad Q. HaliTH HanpskeHHOCTb 3JIEKTPHYECKOro Mons
BO BCeM INPOCTPaHCTBe.

86. JlBe KOHUEHTpHYeCKHe NpoBoOAsALINe chepbl ¢ paanyca-
MH R U 2R 3apsixeHbl: BHYTPEHHsS] — OJAHHM-MHKPOKYJ/IOHOM,
BHEIUHSI — ABYMS MMKDOKYJIOHaMH 3JIEKTPHUECTBa OLHOIO H
TOro e 3Haka. Ha paccrossnuu 3R oT ueHTpa cep noreHmuail
=30 CI'C3. Haiitu R.

87. KakoBa 6bi1a Obl Hanpsi2KEHHOCTb NOJIA B NPOM3BOJb-
HOH TOYKe NPOCTPAaHCTBA MEX]Y IJIOCKOCTSIMH 3ajaud 82, ecan
Obl B JONOJHEHHE K 3apsiiaM Ha MJIOCKOCTSIX ObIM PaBHOMEPHO
HaHeCeHB! 3apsifibl C NOBEPXHOCTHOH MJIOTHOCTbIO — 30 MO MO-
BEPXHOCTH LHJHHApa paauyca R, OCb KOTOPOrO COBNAJaeT ¢
NpsAIMOH NepeceuyeHUs 3apsKEHHBIX IMJIOCKOCTEH?

88. KakoBa 6bl1a Obl HanpsXKEHHOCTb NOJST B IPOH3BOJIb-
HOH TOuYKe MPOCTPaHCTBA, ecsu Obl 3apsibl ObliM PaBHOMEPHO
pacnpefiesieHbl C NOBEPpXHOCTHOH MJIOTHOCTbIO O Ha GecKOHeu-
HOH MJIOCKOCTH M Ha MOBePXHOCTH cdepbl paauyca R ¢ LeHTpOM
Ha AAaHHOH NJIOCKOCTH?

89. IToacuuraTe cpelHIO OGBEMHYIO MVIOTHOCTb P 3JIEKTPHU-
4ecKHX 3apsJoB B aTMocdepe, eCiH H3BECTHO, YTO HampsiXKeH-
HOCTb 3JIEKTPHYECKOrO IOJII Ha NOBEPXHOCTH 3eMJH paBHa
100 B/m, a Ha BeicoTe h=1,5 KM 3Ta HanpsKEHHOCTb NajfaeT
no 25 B/m.

90. [IBe GeCKOHeYHblE MJIOCKONAapaJl/iesibHble MeTaHye-
CKHe IVIaCTHHKH IIOMeUleHbl B BaKyyMe MapaJ/iieNbHO Ipyr
apyry (puc. 16). Ilonnrwii 3a-
pAl Ha eAMHHIY MJIoWaiH (T. e. \
CyMMa 3apsjoB Ha o00eHX

NOBEPXHOCTAX MVIaCTHHKH) pa- £’ £ £
BeH ¢, AJsl NepBOH MIAaCTHHKH <€ i —
1 ¢, — nas BropoH. Onpene-

JIUTb  TNOBEPXHOCTHBIE IIOT- A 2 A A

HOCTH 3JIEKTPHUECKHX 3apsiloB
Ha NJlaCTMHKaX, a TaKxe Ha-
NPSIXKEHHOCTb  3JIEKTPHUECKOro 7 gz
noJisi MeXXAy HUMH M BO BHeIl- Puc. 16.
HEM NPOCTPAaHCTBe.

91. Tpu xopouwo H30JHPOBaHHbIE MapaJJie/bHble MeTasJIH-
yecKHe MJIACTHHKH PAaclosioXeHbl Ha PaBHOM PacCTOSIHHH APYT
OT Apyra, Kak InokasaHo Ha puc. 17. Ilnacruuka I coenu-
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HeHa ¢ 3eMyieH, a IIaCTUHKH 2 U 3 NMPUCOeJUHEHBl K 3a)KHMaMm
6arapeu B 80 B. Barapelo OTK/IO4AalOT W MOCJE 3TOTO IJIac-
THHKY | OTKJIIOYAlOT OT 3€MJIH, a IVIACTHHKY 2 MPHCOeIUHSIOT
K semie. 1) Uemy Gyner paBHa pas3HOCTb
MOTEHLHAIOB MEeXIY INJacTHHKaMH I H 2,
2 n 8? 2) KakoBa 6yler pa3HOCTb IOTEH-
L[HaJIOB MeX1y IJIaCTUHKaMH, eCJIH CHaya-
J1a, ToCJ/Ie OTKJ/IIOUeHHUs GaTaper, CoeJUHUTD
¢ 3eMJiell JIACTHHKY 2, a 3aTeM y2Ke OTKJIIO-
YHTh OT 3eMJIM IIACTHHKY [ M, HaKOHel,
NUIaCTHHKY 2?
92. Barapeto B 80 B mnpucoenuusior
Puc. 17. K mjacTuHkaMm I u 2 (cM. Mpeablayumyto 3a-
Jayy) MpH COeAMHEHHBIX HaKOPOTKO MJa-
cruHKax 2 u 3. KakoBa GyneT pasHOCTb MOTEHLHAJIOB MEXIy
IVIaCTHHKAMH, €CJIH CHayasa OTKJ/IOYHTh 6aTtapero, 3aTeM pas3b-
€IMHHTDb IJIACTHHKH 2 U 8 ¥, HAKOHEll, COeAHHHUTb TPeThIO MJa-
CTHHKY C IIepBOH (MJIaCTHHKa 2 BCe BpeMsl COeAMHEHa C 3eM-
Jeit)?
93. U3 Tpex napaJiesibHbIX METa/IHYECKHX MJIaCTHHOK A,
B u C (puc. 18) kpafinve A u B HENOABHMKHBI H COEIHHEHBI C
ranbBaHUYecKoH OGatapeed,

| [ TOJIEpKUBatOLlell  Pa3HOCThb
; l - ! |  norenunanos V mexay rumu

! T nocrostHHoH. Cpemusisai miac-
v [ ¢ ] |  rtunka C cHayana HaXOAHT-

d-z & I csl B KOHTaKTe C BepXHeH

L i nsacTHHKO# A. 3areMm c 1o-

MOLIbIO H30JUpYIOLLel pyu-

Prc. 18. KH OHa IepeMeLlaeTcsl MO

HalnpaBJIeHHIO K HHUXKHeH

miactunke. IlpeneGperast kpaeBbiMu 3pekTamu, HaHTH Hanps-

)eHHOCTH nosel E; u E, B 3a3opax MexAy NJacTHHKaMH B

3aBHCHUMOCTH OT NEPEMEHHOTO . PACCTOSIHUS X MEXKAY IJIaCTHH-

Kamu A v C, ecin cyMMa 3a30pOB MeEXAY IJIACTHHKaMH
paBHa d.

94, JlaHbl NOTEHUHAB @, @, @3 B (, B UETHIPEX CMEX-
HBIX BepLIMHAX MaJjoro KyOuka. Kak MOXHO NpHOJMKEHHO
onpelesuTb HANpPSKEHHOCTb NOJSA B 06JIaCTH 3THX TOYEK?

95. Tpu OAHMHAKOBLIE IIACTHHKH PAaCIIOJIOKEHBI Napasliesb-
HO JIpYT APYTY Ha pacCTOSIHHH 1 MM OjiHa OT JApyro#i (oueHb Ma-
JIOM TIO CPaBHEHHIO C JIHHEHHBIMH pa3MepaMu IuacTuHku). Ka-
KOBEI Pa3HOCTH MOTEHIMANIOB MeXAy IJacTUHKaMH, ecJy Ha
MepBOH HAaXOIMTCS PaBHOMEPHO paclpe]esieHHHIH 3apsj ¢ Imo-
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BepxHoctHoil nyorHocteio 40,2 CI'C3, na Bropo#t +0,4 CFCE)
u Ha Tperbeit —0,6 CI'C2?

96. Kak H3MeHMTCS pasHOCTb MNOTEHIHAJOB MeXAy Ia-
CTUHKaMH Npelblnyimedl 3ajaud, eC/H HPOCTPAHCTBO MEXAY
NJIaCTHHKAMH 3aMOJIHEHO JH3JEKTPHKOM C JAHJeKTPHUeCKOH
TNPOHHILaeMOCTBIO &=2?

97. TpHu OXMHAKOBBIX H30/IHPOBAHHBIX MeTa/JIMYECKHX IIa-
pa pacrnoJioxKeHbl B BEpIIHHAX PAaBHOCTOPOHHET'O TPEYro/bHHKA.
IIpoBosOuKO#i, MOAKMIOYEHHOR K YAAJEHHOMY 3apsiKeHHOMY
NPOBOJHHKY, NMOTEHLHaJ] KOTOPOTO HEH3BECTeH, HO MOAJepXKH-
BaeTCsl NOCTOSIHHBIM, 10 OYepefil KacaloTcsl KaXIoro U3 Iapos.
3apsiipl Ha NepBBIX ABYX Ilapax OKasaJjHChb IOCJe 3TOro pas-
HBIMH ¢; ¥ ¢,. HaliTi 3apsn g, Ha TpeTbeM Liape.

98. Uernipe OQMHAKOBBIX H30JIMPOBAHHBIX MeETa/JIMYeCKHX
11apa pacnoJ/ioXKeHb! B BepIIHHAX NPaBUJIbHOrO TeTpasapa. Ilpo-
BOJIOUKOH, NOAKJ/IOYEHHOH K YJAaJeHHOMY 3apsi’KeHHOMY IIpo-
BOJHHKY, NOTEHIIHAJ] KOTOPOTO HEU3BeCTeH, HO MOAJePKHBAETCS
NOCTOSIHHBIM, IO oyepely KacaroTcs KaxJoro H3 mapoB. 3aps-
IIbl Ha NepBbIX ABYX l1apaX OKa3aJHcCh MOC/e 3TOTO paBHBIMH
¢, M q,. HaliTu 3apspl Ha JBYX OCTaJbHBIX IIapax.

99. JIBa 6eCKOHEYHO AJIMHHBLIX KOaKCHaJbHBLIX LIMJIHHApA C
paguycamu R;=10 Mmm u R,=10,5 MM 3apsizKeHbl OHOMMEHHBI-
MH 3apsiiaMH, NpHYeM MOBEPXHOCTHas IJIOTHOCTb 3apsiioB Ha
BHeluHeM nuauuape 2 CI'C3, a Ha BHyTpenHem 1 CI'CO. Haiitu
pasHOCTb MOTeHIHaNoB V Mexay LHJIHHAPAMH.

100. Onpeznenuth BeJHYHHY HaNpsi)KeHHOCTH E 3seKTpH-
4eCKOro TIoJIss BHE WHJIHHIAPOB MpPH YCJIOBHUAX MNpeAbAyIIel
3ajayH.

101. ITokasath, 4TO 3SKBHNOTEHLHAJbHLIMH HOBEPXHOCTS-
MH JBYX NapaJiyiefbHbIX GECKOHEUHO IJIHHHEIX NPSMBIX, paBHO-
MEPHO 3apsKeHHBIX 3JEKTPHYECTBOM IMPOTHBOIOJOXHOTO 3Ha-
Ka, SIBJSIIOTCSL KPYTOBBble LMJIHHADPHI, OCH KOTOPBIX MapaJJedb-
HBl PacCMaTpHBaeMbIM JIMHUSM H JieXaT ¢ HUMH B OJHOH IJIO-
CKOCTH.

102. B assekTpHYyecKOM IoJie TOYEUHOro 3apsiia ¢ Ha pac-
CTOSIHHH d HaXOZHUTCS CBOGOJHO NOBOPAYMBAIOUIMACS JEKTPH-
YyeCKHH IQMMNOJb C IMIOJNBHBIM MOMeHTOM p. Kakyio paGory A
HaJ0 COBEPLINTb, YTOOBI YJaNHTh AUNOJAb B GECKOHEYHOCTBH?
Cq;"ra'rb, YTO JJIHHAa JUNOJS OYeHb Masja IO CpPaBHEHHIO
cd.

103. MoxeT /in CyllecTBOBaTh B BaKyyMe 3JeKTpocTaTHye-
CKOe MoJie, BEKTOP Hamnpsi)KeHHOCTH Koroporo E Bo BceM 00be-
Me IIOJIS1 OJMHAKOBO HampaBJ/eH, HO NO BeJHYHHE H3MeHseT-
csl, HampuMep, NO JHHEHHOMY B3aKOHY, €CJHH IePeXONHUTb
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OT TOYKH K TOUKE MO HOPMAJbHOMY K TIOJIIO HAaNpaBJEHHIO
(puc. 19)?

104. Vimeercst 3apsiKeHHBIH 1O HEKOTOPOrO MOJIOKHTEJb-
HOTO MOTeHUHa/la H30JHPOBaHHBIA MPOBONHUK. UTO mpousoi-
HeT C MOTeHI[MaJOM 3TOTO0 NPOBOAHHKA, €CJAH MNPHOJU3UTL K
HEMY Ha KOHeYHOe pacCTOstHHe MPOBOAALLYIO
MJI0CKOCTb, COEAHHEHHYIO C 3eMJel?

‘ 105. Kak u3MeHHTCH pasHOCTb MOTEHLUa-
£ JIOB MeXAYy JABYMS H30/JIHDOBAaHHBIMH 3apf-
JKeHHbIMH NPOBOAHHKAMH, €CJH MeX1y HHUMH
BBECTH MeTaJ/THYEeCKYIO MJIaCTHHY, TOJLIHHOM
KOTOpO# He/b3si MpeHeOpeyb MO CPaBHEHHIO
C pacCTOSTHHEM MeXAYy MPOBOXHUKAMH?
106. /IBe ynaneHHble OT OCTa/JbHBIX TeJ
Puc. 19. OJIMHAKOBbIE MeTa/IMYeCKHe [VIaCTHHH MN0-
maabio S, HaxoAfllHecss ApPyr or Apyra Ha
OYeHb MaJIOM MO CPaBHEHHIO C HX JIHHEHHBIMH pa3MepaMH pac-
CTOSIHUM d, 3apsiKeHbl: OIHa 3apsiioM ¢, a apyras -+2q.
KakoBa pasHOCTb noTeHIHaNOB V Mexay HUMH?

107. KakoB 6yzneT xapakTtep 3/eKTPHYECKOro Nojs B Mpo-
CTPaHCTBE MEXJy IJ1aCTHHAMH H BHE IJIaCTHH B yCJIOBHSIX Mpe-
Ibiaywedt 3anaun? KakoBa HanpsiXKeHHOCTb MOJISI C BHeLIHeH
CTOPOHBI IJIACTHH, BOJIM3H HX CEpPeNHHBI?

108. JIBe npoBoasiliHe KOHLEHTPHYECKHE Cepbl HMEIOT pa-
auycel R1=10 cm n R,=20 cMm. Ha kax10# 3 HHX paBHOMEPHO
pacnpezenen 3apsin g=-+50 CI'CD. UeMmy paBHa pa3HOCTb MO-
TEHUMAJOB V MeXAy HUMH M KaKoBa HaMpPSKEHHOCTb MOJs
BHYTpH cdep H CHapy»xKHu?

109. MeransnuueckoMy uiapy auamerpom 20 M cooblieH 3a-
psix 1 Kn. 1) KakoB Gyzer noTeHuuas 1wapa OTHOCHTe/IbHO Gec-
KOHEYHO YAaJIeHHOH, KOHLEHTPUYECKOH ¢ HUM cepbl? 2) ¥ aep-

| KUTCA JIM 3apsili Ha Ilape, ecad.

A OoH OyleT OKpYyMEH BO3LyXOM, IH-

S/IEKTPHYECKAA NMPOYHOCTL KOTOPOro
R E=3 kB/mm?

; P 110. [IBa ONMHAKOBBIX KPYTIJIBIX

JHCKa pajuyca R, 3apsKeHHbIE pas-

HOHMEHHbIMH 3apsilaMH, pacnpeje-

, JIEHHBIMH paBHOMEpHO C MOBEpPXHOCT-

Puc. 20. HOH TJIOTHOCTBIO O, HAXOAATCS Ha He-

6OJ/bILIOM pacCTOSIHUM d APYT OT ApY-

ra. HalTu HanpskeHHOCTb NMoJist B Touke A, pacrnoJioxKeHHOH Ha

ofuelt OCH AHCKOB Ha paccTOsiHUH h OT O/uKafilero AMCKa

(puc. 20).
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111, O6K/iafKH NJIOCKOrO KOHJAEHCaropa cleJiaHbl M3 Nps-
MOYTOJIbHBIX NOJIOCOK (hosibTH pasMepoM 5X 10 cM2, HakJ/eeH-
HbIX Ha mapaduHHpOBaHHYIO 6yMary (£=2) tosmuHod 0,1 MMm.
K KonpeHcatopy npuJoxeHa pasHOCTb noreHiuasos 100 B.
Kako#t 3apsan (B epunuuax CI'C3) naxoauTcss Ha KaxJoH H3
OOKJIaZIOK? B

112, Kak u3MeHHTCS HanpsXeHHOCTb NOJST MeXAy OOKJaA-
KaMH yeJHHEeHHOro MJOCKOro KOHJAeHCaTopa, eCJd Ha OLHOH u3
o0kJaoK 3apsjl OyAeT yBeJHueH B JBa pasa?

113. Ilnockuit konzencartop umeer emxoctb 600 nd. Ha-
CKOJIbKO OHa M3MEHHTCS, €CJIH BBECTH MexAy OOKJaJKaMH na-
paJsielbHO WM MeJHbIH JIMCT, TOJIMHAa KOTOporo paBHa 1/4
pacCTosiHusl MexX1y oOKJaajnkamu? Byzer Jin BAHSITH Ha pe3yJib-
TaT MOJIOXKEHHEe JIHCTa?

114. Meranaunueckuil luap paguyca 5 cM OKpYy2KeH 11apOBBIM
CNOEM AM3JEeKTpHKa (8=7) To/HHOM 1 CM U 1OMellleH KOHIIEHT-
PHYHO B MeTaJlIMueCcKol cdepe ¢ BHYTPEHHHM pajHycoM 7 cM.
Yemy paBHa eMKocTb C Takoro KoHjaeHcaTopa?

115. B HeorpaHHYeHHOM JU3/JEKTPHUECKOH OJHOPOAHOH
JKHAKOCTH € JM3JEKTPHYECKOH NPOHHIAEMOCTbIO & NOMelleH
OJHOPOAHDIM 11ap C TOH e AU3JEKTPHUECKOH NPOHHILaeMOCThIO,
pPaBHOMEPHO 3apsiKEHHBIH 3JIEKTPHUECTBOM C¢ OGBEMHOH NJOT-
HocThlo p. B 1mape caenana cdepuyeckas nosocTb, Kyaa nome-
lLleH MeHbIIKH wWap paiHyca R M3 TOro e MaTepHaja, Takxe
paBHOMEPHO 3aps2KEeHHBIH ¢ OOBbEMHOH IJIOTHOCTBIO P 9JIEKTPH-
YecTBOM TOIO JKe 3Haka. 3a30p MeXJy IOBEDPXHOCTBIO MaJjioro
11apa M CTeHKaMH noJiocTH npeHeGpexumo Mana. Onpenenutb
cuay F, nelcTByOLlyl0 Ha MeHbLIMH Iuap, 3Has
paccTosiHHe MeXJy LieHTpaMH OOOHX IIapoB. A

116. OnpenenuTh nNpHOAMIKEHHO €MKOCTb
MeXJy JABYMsl OJMHAKOBBIMH LIapaMH pajuyca oy
R, HaxomsamuMHCs Ha o4eHb 60JBLIOM (MO CpaB- J
HeHMlo ¢ R) paccrosHun. Bce ocranbHble Tesa Go-y ==
TaKxke JlaJleKH OT 11apoB.

117. DaeKTpoAbl KAaTOAHOM JlaMIibl — aHOJ, Crex
ceTKa M KarojJ — o06/1ajaloT onpeaeseHHOH eMKoc-
TbIO OTHOCHTE/bHO ApYyr Apyra. Ilpu pacuerax
yao6HO paccMaTpHBaTh HX KaK KOHIEHCATOpHI
MaJIblX €MKOCTeH, coelHHEHHbIe TaK, KaK MOKa-
3aHO Ha puc. 21. Onpenenuth 0OULYI0 €MKOCThb
mexay ToukamH A u B, ecin C,.c — €MKOCTb aHOJ-ceTKa,
Cc.x — €MKOCTb  CeTKa-Kartoll, C,.x— €MKOCTb aHOA-KaTof.

118. [lns n3MepeHHsi eMKOCTeHl MeXAY 3/1eKTPOJaMH TpeX-
SJIEKTPOAHOM JIaMIbl NOCTYNAIOT TaK: COeAMHSIIOT HAaKOPOTKO
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¢8TKY U aHOJ M H3MepSIIOT eMKOCTh C; MeXKAy KaTOAOM H OCTaJjb-
HBIMH 3JIEKTPOAAMH; 3aTeM COeHHSIOT HAKOPOTKO KaTol X aHOX
H U3MepSIOT eMKOCTb C, MeXKAY CeTKOH H OCTaJbHBIMH 3JEKTPO-
JlaMH; HaKOHell, COeAUHSIOT HAKOPOTKO CETKY H KaToj M H3Me-
PSIOT eMKOCTb Cy MEXKAY aHOJOM H OCTaJbHBIMH 3JIEKTPOJAMH.
Kak, usmepuB Cy, C, u C;, ONpeNeNHTb MEXKIIEKTPOIHLIE eM-
KOcTH Cyg, Ca.c, Ccx (pHC. 21)?

119. Batapes 13 YerTbipeX OJMHAKOBBIX KOHJEHCAaTOPOB
BKJIIOUeHa OJIMH pa3 o CXeMe a), a JAPYyroi pas mo cxeme 6)
(puc. 22). 1) B xakom cayyae em-
. 4 KocTb 6aTaped Oyaer GoJblue?
o————-||——-||-—-||——| 2) Ecnu eMKOCTH KOHJEHCaTOpOB

' pasJMYHEl, TO KaKOMY COOTHOIle-
° HHIO OHU JIOJIKHBI YIOBJIETBOPSTD,
@ uyToGBl NIPH MEePeKJIIOUeHHH CO CXe-

PR, Mbl Q) Ha cxeMy 6) eMKOCTb Oara-
peH He MeHA/Iach?
°——"—'||—"""—'"—'l 120. IlokasaTb, 4TO (hOPMY.JIBI

JJ1T €MKOCTH LHJIHHIPHYECKOTO H
cepHyeCcKOro KOHJEHCATOPOB Ie-
aqn. pexomaT B ¢opMyJsy AJsl eMKOCTH
Puc. 22. IVIOCKOTO KOHJEHCaTopa IpH Ma-
JIBIX Pa3HOCTSX MEXAY pajnyca-

MU BHYTpPeHHeH M BHEIUHel OGKJ/IaJOK.

121. B Tpancdopmatopax BHICOKOTO HanpsiKeHHs AJs Ipo-
BeJleHUs] IPOBOJA Uepe3 KPHILKY YHNOTPeOJsIIoTCs TaK HasblBae-
Mble KOHJEHCaTOpHble KjaeMMbl. OHH npen-
CTaBJSIOT COOOH TOHKHE KOaKCHaJIbHbIE
LUJIHHApUYECKHEe H30JHpYIoliue TpPYOKH,
OTHesIsIIOIKHeCs JIPYr OT JApyra TOHKHMH
JIICTaMH CTaHHOJsI, 00pa3ysl KOMOMHALHIO
NoCJIeJoBaTe/IbHO COeJIUHEHHBIX LHIMHAPH-
YeCKHX KOHJeHcaTtopoB (puc. 23). Kak
JIO/ZKHA MEHSIThCS  JJIMHA H3OJHPYIOIHUX
Tpy6OK, YTOOHI BCe 3TH KOHJEHCATOPHI HMe-
JIH OJMHAKOBYIO €MKOCTb? B uem cMblca
NpHUMeHeHHsT  TaKUX  KOHAEHCATOPHBIX
KJIEMM?

. 122, Tlnockuit KOHAEHCATOP COCTOHT U3
Puc. 23. JBYX [JIaCTHH, HaXOAALIMXCH JAPYTr OT

; npyra Ha paccrosaun 0,5 mm. Kak usme-

HUTCS €MKOCTb KOHJIEHCATOpA, €C/IH €ro NOMECTHTb B H30JHPO-
BaHHYIO METAJ/IJIMYECKYI0 KOPOOKY (<9KPaHHPOBATb»), CTEHKH
KOTOpOH OyIyT HaXOAHTLCS Ha paccTosiHuy 0,25 MM OT IJIaCTHH
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(prc. 24). HckaxeHueM moJist y KpaeB KOHJEHCAaTOPOB MpeHe-
Opeub.

123. Kax u3MeHHTCSI €MKOCTb MOMEIIEeHHOTO B KOPOOKY
KOHJIeHCaTopa (CM. NpelblLyILyIo 8afauy), eCJIH KOPOOKY Coefi-
HUTb C OAHOH M3 IJIACTHH?

124. JIBa KOHJeHcaTopa, == ]
eMKOCTH KoTopeiX C; u C,, coe-
IUHEHBl I0C/IeOBaTeIbHO H Puc. 24.

NPUCOeIUHEHE K HCTOYHHKY
3. I. ¢. §. OnpenenuTh najieHde HanpsXkKeHHs Ha KaxJIOM H3
KOHJEeHCaTOPOB.

125. UeThipe OJAMHAKOBLIX KOHJEHCaTOpa COEAMHEHBI, Kak
N0Ka3aHo Ha puc. 25, ¥ npHcoenuHeHkl K GaTapee &. Kiou K
CHayala pa3oOMKHYT, a KJawou Kj
3aMKHYT. 3aTeM pa3MBbIKalOT KJIo4 —f
K, v 3ambikaior kmod K,. Kakosa == P
GyleT pas3HOCTb IOTEHLHAJOB Ha :%o\é—_l_ PR
KaXJOM KOHJEHcartope, eCqH 3. 1. C. I___'l‘ T
Garapen &=9 B? 3

126. Peuiuts npeapiayuyo sajauy
TNIpH YCJIOBHH, YTO KJ049 K; 3aMblKa- Puc. 25,

I0OT U pasMbIKalOT TNpPH 3aMKHYTOM
Kawoue K,.

127. JIBa xongeHcaropa C; v C,, NokasaHHbIe Ha puc. 26,
3apsixKaloTcs ciepylomuM obpasoM. CHayasna 3aMbIKaOT U pas-
MBIKaIOT KJod K;, 3aTeM 3amblkaloT Kmwod K,. Onpenenutsb

pasHOCTb MoTeHUHanoB Vi uV, %

Ha KOHJleHcaTopax, ec/H 3. 1. C. AN :

Garapeit & M &s- l _]_
128. Tpu KoHJeHcaTopa C &z

emkoctsiMu C,=2 Mx®, C,= EZT "(/\
=2 MKk®, Cy=4 mx® u ponyc- [ ° _]_
THMBIMH HanpsKeHHMH V,= [ &
—1000B, V,=450 B, V,=250B T "'
coequHeHbl B 6artapeto. [lpu .

KaKOM COeJIHHEHHH KOHJeHCaTo- Puc. 26.

POB MOXKHO IOJTyYHTb HAHGO/b-

lllee HanpsKeHHe? YeMy paBHO 3TO HaNpsiKEHHE H COOTBETCT-
BYIOLIlasi eMKOCTb Garapeu?

129. Kak M3BeCTHO, YroJl PacXOMJEHHs JIHCTOUKOB 3/EKT-
POCKOIa, COeJHHEHHOTO C 3apSi’KEHHbIM MPOBOJHHUKOM, 3aBHCHT
OT MOTEHLHaJa 3TOro NPOBOAHHKA. KakoMy yc/oBHIo mo/KHa
YIOBJIETBOPSITh 3JIEKTPOEMKOCTb 3TOTO 3JEKTPOCKONA, YTOGHI
BO3MOXKHO TOYHee M3MepsITh IOTEHIHaJ NPOBOJHHKAP
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.130. [lBe napasie/bHbie MIACTHHBI HUYTOXKHO MAJIOH TOJ-
INHHBL 3apsi’KeHbl OXHOMMEHHO, MpHYeM IIOBEPXHOCTHAs MJOT-
HOCTb 3apsijla Ha ofHOH mJacTHHe 6,=-+]1 CI'C3, a Ha gpyro#
0,=-+2 CI'C3. Paccrosinne Mexay mjactuHamu A=1 cM Maso
10 CPAaBHEHHMIO C JHHEHHBIMH pa3MepaMu MJIacTHH. Mexny mJa-
. CTHHAaMH BCTaBJ/IeHa NapaduHo-

i b Bas IMJOCKOMapaJJesnbHast nJja-
”'-f Z 2z P CTHHKA TOMUHHOA d=5 MM
+8, (puc. 27). dusnektpuueckas
Puc. 27, NPOHHIIAeMOCTb TapauHa e=2.

OnpegnesuTb pasHOCTb MOTEH-
uuanoB V (B BOJIbTaX) MeXAy NJacTHHAMH.
- 131. B ycsoBusix npenpiaymeit 3anauu onpefeants: 1) Ha-
MPSKEHHOCT 1MoAst E; MeXAy njacTHHaMH BHE NH3JEKTPHKA;
2) HampsixKeHHOCTb 1o E, BHyTpu ausnexktpuka; 3) cuay F,
JedcTBymoIy0 Ha 1 ¢M? MJacTHHBL.

132. [lnst u3MepeHusi 3apsiia Ha3/EKTPH3OBAHHOTO MNPO-
BOJIHMKA MOXHO BOCIOJIb30BAaThCS 3/IEKTPOMETPOM, KOTOPHIi
NI0Ka3bIBaeT Pa3HOCTb MOTEHIHaJI0B. [Jisi 3TOro mpexze Bcero
H3MepsII0T PasHOCTh MOTEHNHAJOoB V; MeXAy NpPOBOAHHKOM H
3emsief. 3aTeM K IPOBOJAHUKY NPUCOEAUHSIOT H3BECTHYIO 3JIEKT-
poemkocTb C,, BTOpasi 06K/1ajKa KOTOPOH COelMHeHa C 3eMJei,
H H3MEpSIOT HOBYIO Pa3HOCTb MOTeHUHaoB V,. Kak u3 moao6-
HBIX H3MepeHHH OMpejleJHTh BeaHuuHy 3apsina? OT yero 3aBH-
CHT TOYHOCTb OMNpeJe/eHust 3apsijga?

133. BosnymHbfi UHJIHAZPHYECKHH KOHIEHCATOP COCTOMT
U3 NPOBOJIOKH JUAMETPOM 5 MM H KOaKCHAJbHOTO UMJIHHApPA
xuamerpoM 5 cM. Jlo Kakoil pasHOCTH NOTeHUHANOB V MOXKHO
3apsIAMTb 3TOT KOHAEHCATOp, €C/H AMAJIEKTPHYECKYIO Mpoy-
HOCTb BO3LyXa INPH 33JlaHHBIX YCJOBHAX MOXKHO CUMTATh
pasHoit E=30 kB/cm?

134. Paccrosinne Mexny oGKJafkaMH IJIOCKOTO KOHJEeHCa-
TOPA PaABHO d M 3aTOJIHEHO ABYMsI CJIOSIMH JU3JIeKTPUKOB. Tou-
IIHHA CJI0sl NEePBOrO JM3JIEKTPHKA C AUI/IEKTPHUECKOH MPOHHU-
IIaeMOCTBIO €; paBHa h,. J{M3JeKTpHUecKasi IPOHUIaeMOCThb BTO-
pOro Iu3JIeKTPHKa paBHa &,. [lnomans Kaxnoil o6KaaaKu pas-
Ha S. Haiitu emkocTs C KOHJeHcaTOpa. '

135. Buytpu mn/ockoro BO3AYIUIHOrO KOHAeHcaTopa, 06-
KJIaJIKH KOTOPOTO COeJHHEHBl MexAy coOOH, MoMelleHa MOJs-
pH30BaHHAas MJIACTHHKA M3 3JeKTpeTa ToMUMHBL h. [Tosnspuso-
BaHHOCTb I[IaCTHHKH & MNepNeHIUKYJ/sipHA K ee GOKOBBIM
rpansam. [Ipene6perast 3aBHCHMOCTBIO IOJISIPH30BAHHOCTH 3J1€K-
TpPeTa P OT 3IeKTPUUECKOTO MOJIsl, ONpPEeNeHTh HalPsKEHHOCTh
'H HHAYKUHIO 3JIEKTPHYECKOro NOJisi BHYTPU M BHE IJIACTHHKH,
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eCcJM pacCTosiHMe MexJy OOKJaAkaMH KOHJeHcaTopa pas-
1o d. ‘

136. IlpocTpaHcTBO MeXAy M/IaCTHHAMH IJIOCKOTO KOHJEH-
caTropa, pacCcTosiHHe MeX/Jy KOTOPBIMH PaBHO d, 3alOJIHEHO JH-
snexkrpukoMm. HaliTn emkocts C KOHAeHcATOpa B ABYX CJydasix:
1) Au3/eKTPHK COCTOHT H3 JABYX IVIACTHH OAUHAKOBOH TOJILIH-
HBl, HO C Pa3/IMYHBIMH JAH3JIEKTPHUYECKHMH NPOHULAEMOCTSIMH
€, U €,, IPHYEM IJIACTHHBI PACOJIOXKEHbI [1apaJiyieIbHO MJIACTH-
HaM KOHJAeHcaTopa; 2) IoJIOBHHa KOHJIEHCaTopa 3amnoJiHeHa
OJHHM JAH3JEKTPHKOM, a BTOpasi MOJIOBHHA — APYTHM, TaK 4TO
rpaHuia pasfiena MeXAy AHJIEKTPHKAMH paclo/IOXKeHa Iep-
NeHAUKYJISIPHO K NJIaCTHHAM KoHJeHcaTopa. HMckaxkenuem nosst
y rpaHHLBl pasfena npeHe6peys. Ilnomany nnactuusl paBHa S.
Ilokasarp, 4TO B NEpBOM CJlyyae eMKOCTb KOHJeHcaTopa Bcerja
MeHbllle, YeM BO BTOPOM CJydae.

137. Mexay nJacTHHaMH IJIOCKOTO KOHJAeHcaTtopa, Iio-
MaJb KOTOPLIX S, NMOMelleH CJAOUCTBIH JHIJIEKTPHK, COCTOSIIUI
U3 N CJI0eB BellecTBa C JH3JEKTPHYECKOH NPOHHIAeMOCTbIO €;
M M3 1 CJOEB BellleCTBa C AUINEKTPHUECKOH MPOHHLAEMOCTHIO
e,. Ciou uepenyloTcs M KaxIbiil uMeeT Touuuy d. Haiitu em-
KocTb KoHZeHcaTopa C.

138. IlpocTpaHCTBO MeXIy NJACTHHAMH MJIOCKOrO KOHJEH-
caTopa 3amoJIHEHO [MIJEKTPHKOM, AH3JEKTpHYecKast MPOHH-
11aeMOCTb KOTOPOTO JINHEHHO MEHSIeTCSl OT 3HAUEHHUS €, Y ONHOMH
MJACTHHL JO 3HAa4YeHHs €,<e; y Apyroé. Paccrosinue mexny
nnacTMHaMH d, mJomlaib KaxAoH M3 HHX paBHa S. Haiitu
eMkocTb C KOHZeHcaTopa.

139. K nsockomy KOHJZeHCAaTOpy, pacCTOsTHHE MEXAYy IJjia-
CTHHaMH KOTOpOTro d, MpHUCOoeluHeHa Oarapesi, MOAJNEPKHBAIO-
masi MOCTOSIHHOH pasHOCTb noTeHuuanoB V. B KoujeHcatop
BBOJAT IHM3JIEKTPHK, 3aNOJIHSAMOWUN BCe NPOCTPAHCTBO MEXKAY
nsiactTiHaMH. JlMajieKTpHuecKasi IPOHHIIAeMOCTb 3TOTO JH3JEK-
TpHuKa &. Hacko/bKO H3MEHHTCSl IJIOTHOCTb 3JIEKTPHUECKOro 3a-
psila Ha IJacTHHaX KOHJeHcaTopa?

140. KakoBa HanpsiKeHHOCTb NOJs1 E B BO3AYIIHOM 3a30pe
IJIOCKOTO KOHJEHCATOpa, €CJIM Pa3HOCTb NOTEHLHAJNOB MEXIY
nnactuHaMd V=200 B? Paccrosuue Mexay NJIACTHHAMU d=
=0,2 cM, ¥ MeXJly HUMH HaXOAUTCS JIUCT CTeKJia (e=7) TOJILILH-
ot h=0,1 cm.

141, ChpepuuecKkHii KOHJEHCATOP HAMNOJIOBHHY 3arloJHEH
"TH3JIEKTPUKOM C JHJEKTPUUECKOH NMpOHHIaeMocTblo £€=7. Pa-
JUYChl TOBepXHOCTeH: BHyTpeHHeH R;=5 cM, BHellHell R,=
=6 cM (puc. 28). Onpenenntb emkocTb C KOHJAEHcaTopa, Inpe-
He6perasi HICKpHBJIEHHEM JIMHUH TOJIst Ha TPaHHIle AUJIEKTPHKA.
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142. Haliu HanpsiKeHHOCTb 3JEKTPHUECKOTO MOJIST MEXIY
00K/1aiKaMH C(epHUECKOro KOHIEHCATOpa, NPOCTPAHCTBO MEXK-
Ay KOTODBIMH 3allOJHEHO OJHOPOAHBIMH IU3JIEKTPUKAMH C JIH-
9JIEKTPHYECKHMH NPOHHLAEMOCTSMH &; U €, (puc. 29). dusnexr-
PHKM TpaHHYaT MeXAy cOCOH BJOJb NMOBEPXHOCTH KOHycCa ¢
BepunHO# B uenTpe O. TesecHslil yros KoHyca, 3anoJHEHHOTO

Puc. 28.

TNepBEIM AU3JIEKTPUKOM, paBeH £2;, a 3al0JIHEHHOTO BTOPHIM JH-
SNEKTPUKOM — 2, (R,+Q,=4n). 3apsx Ha BHyTpeHHel 06-
Kaanke paBeH Q. Hafitu Takike eMKOCTb KOHIEHCATOpa, €C/IH
pajuychl 1IAapOBEIX OOKJIAJOK paBHB Ry H R, (Ri<<R,).

143. Haiitu HanpsiXKeHHOCTb 3/IEKTPHYECKOTO MOJIST MEXAY
OOKJIalKaMH JJIMHHOTO LHJIMHAPHYECKOTO KOHAEHCaTopa, Npo-
CTPaHCTBO MeXKIY KOTOPBIMH 3aMOJIHEHO OfHO-
POJHLIMH JU3JEKTPUKAMH C AUSJIEKTPHUECKH~
MH IDOHHIAEMOCTAMH € H &, (puc. 30),
Jus/eKTpUKHY TpaHHYaT MeXKAYy COoGOH BIOJb
IJIOCKOCTeH, NepeceKaloUUXcs Ha OCH LiHs
ausapoB O. [IByrpaHHble yribl, o6pasyeMbie
UMM B IM5JIEKTPUKAX, PABHBI COOTBETCTBEHHO
@1 U @, (9,+¢,=2m). [InuHa KOHIEHCaTOpa
paBHa [, a 3apsj Ha BHYyTpeHHeH OOK/ajKe
Q. Haiitn Takxke emkocTe C KOHJIEHcaTOpa,
€CJH PAJUyChl LUJIHHIPHUECKHX OOKJIaN0K
paBHbl Ry 1 R, (R;<R,).

144. Hafitn moJje Mex1y oOK/aakamMu chepHuYecKoro KOH-
JeHcaTopa, ecJH pafuyC BHyTpeHHero mapa R,=5cm, a
BHeILIHero R,=7 cM; IPOCTPAHCTBO MEXKY lapaMH 3aMoJHEHO
JIM3JIEKTPHUKOM C AUJIEKTPHUECKOH MPOHHLAEeMOCThI0 £=5; Ha
BHYTPEHHEM Illape HaxoAuTcs 3apsia Q=>5000 CI'C3.

145. B 1u3/71€eKTPHYECKOH Cpefie ¢ JUJIEKTPUYECKOH NPOHH-
11aeéMOCTbIO & HMeeTCsl OJHOPOJHOEe IoJie HanpsiKeHHOCTbio E,
BuyTpu cpeapl Haxoautcsi chepuueckasi mosioctb. Haiitu Ha-
npsiKeHHOCTb nosig E’ B eHTpe cdeprl, CO3JaHHOTO 3apsiiaMH,
HHAYLHUPOBAHHBIMH Ha IIOBEPXHOCTH cdepbl, CUHTasi, HTO
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NOJISIPU30BAHHOCTD &P BCIOAY (32 HCKJIIOUEHHEM IOJIOCTH) HMeeT
1I0CTOSTHHOE 3HayeHHe.

¥ K a3aHue. [loBepxHOCTHAs! MJIOTHOCTh HHAYLHPOBAH-
HBbIX 3apsifOB O Ha TpaHHULie AU3JIEKTPHKA paBHA BEJHYMHE IIO-
JIIPU30BAHHOCTH §P, yMHOKEHHOH Ha cos 0, rne 6 — yrosa mex-
1y HopMaJsibio N K IOBEpXHOCTH U BeKTOpPoM P (puc. 31). Haii-
TH HaNpSIKEHHOCTb MMOJIST B LEEHTpe cephl,

CO3/1aBaeMylo HMHJYUHPOBAHHEIM 3apSNOM 7 v '
Ha 3J1eMeHTe NOBEPXHOCTH C(Qephl, H Hpo- g pu
HHTErpHpOBaTh ee 3aTeM Mo Bcell cdepe. ¢

146. IlokasaTek, yTO B3aHMHAs €MKOCTb ~*

JBYX KOHUEHTPHYUECKHX ChepHYecKux Ho- Puc. 31.
BepPXHOCTeH, JOCTaTOYHO VYHaJeHHBIX OT

TNIOBEPXHOCTH 3€MJIH H IPYTHX IPOBOAHUKOB, NPH 3a3eMJIEHHOH
BHYTpeHHell cepe MoxKeT OhITb BhipaxkeHa GopmyJaol C=
=R%/(R,—R,), rie R, 1 R; — COOTBETCTBEHHO PaAMyChl BHELI-
Hell U BHYTpeHHed chep.

147. [lunvHApHUeCKUA KOHAEHCATOp, pajuyc OJHOH 006-
KJ1aJIKl KOTOPOro BABoe OoJibllle paguyca APYro#, 3apsikeH L0
pasHocTd noteHuuasnoB V. HalTH HanpsKeHHOCTb 3J€KTpHYe-
ckoro noJisi E B TOuKe, HaXoAsillleHcsl Ha PacCTOSHUH d OT OCH
LUJIHHADA.

148. KonpeHcaTop npUCOeqUHEH K UCTOYHHKY NOCTOSTHHOTO
HanpsikeHusi (6atapee). VamenuTcst 1M HanpsiKeHHOCTb 3JI€KT-
PHYECKOTO TOJISI B KOHAEHCATOpPe, €C/IH ero 3aMoJHHTh JHIJIEKT-
pUKOM?

149. B npocTpaHCTBe MeXAY MJIACTHHAMH NJIOCKOTO KOHJAEH-
caTopa MMeeTCsl ORHODOIHBIH INOTOK 3JIEKTPOHOB, KOTODHIH
co3llaeT paBHOMepHbii OOBeMHBIH 3apsij. PaccrosiHne Mexny
nyacTHHaMH paBHoO d. [loTeHiyan ogHO!N U3 MJIaCTHH paBeH Q.
Ilpn kakoM 3HaueHHH OOBEMHOM NJIOTHOCTH 3apsifia P MOTEHLHAJ
H HamnpsKeHHOCTb NOoJsl Y APYToH NJIAaCTHHBI PaBHBI HYJIO?

150. BHyTpenHss oOK/aaaxa LMJIMHAPHYECKOTO KOHJEHCa-
TOpa paauyca R, uMeeT noTeHLHaN ¢,. BHelunss o6Knaaka pa-
auyca R, 3asemseHa. Mexny o6K/naiKkaMH KOHAEHCATOpa HMeeT-
csl 3aps/l C MOCTOSTHHOH 0OBeMHOH MJIOTHOCThIO p. HafiTu pac-
npejieieHye MOTeHLHa a ¢ MeXAy oOKJaJKaMH KOHJAeHcaTopa.

151. B npocTpaHCTBO MexAy OOKJaAKaMH 3apsKeHHOTro
IJIOCKOTO KOHJEHCATopa BJABHTAlOT MapasljiesibHO OOKJIaJKaM
NJIaCTHHY M3 Ju3JeKTpHKa. Kakue CuJbl XeACTBYIOT Ha Ty 4acThb
JHU3JIeKTPHUYECKOH MJIaCTHHEI, BOJIM3H KOTOPOH MOXKHO CUHTATh
roJie OJHOPOAHBLIM?

152. BeckoHeyHO TOHKasl AW3JEKTpHUUYecKas MaJjouka pas-
HOMEpDHO 3apsiKeHa 3JeKTPHUYECTBOM C IIOCTOSTHHOH JIMHEHHOMH
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miaotHocThlo. TloKasath, YTO 5KBUNOTEHLMAJIbHBIMH NOBEP XHO-
CTSIMH TIOJISI TAKOH NaJIOYKH SBJASIOTCS COPOKYCHBIE 3JJIMIICO-
HJbl, OKYCbl KOTOPbIX HAaXOASITCS Ha ee KOHIaX.

153. Mexay MJIacTHHAMH TJIOCKOTO BO3IYIIHOTO KOHJEHCa-
TOpa BBeJleHa IVIOCKONapasliesibHasi IJ1acTHHA W3 TBEPAOro AH-
9JIEKTPHKA, TaK 4YTO MeXJAYy Hell H IlJacTHHaMH KOHJAeHcaTopa
OCTaJIMCh BO3JYIUHBbIE 3a30phl. Kak M3MeHHTCs! NPH 3TOM CHJa
NPUTSKEHHUST MeXJAy MJacTHHAMM KOHJeHcaropar .

154. Mexny niacTHHaMM IJIOCKOTO BO3JYIIHOTO KOHJeHCa-
TOpa BBeJieHa AHIJEKTPHYecKas INJIaCTHHA TOJIHMHBI [, C JH-
3JIEKTPHYECKOH MNpoHHIlaeMocTbio €, (puc. 32). Konaencarop
YaCTHYHO IOTPYKEH B XKUAKOCTb C JHUIJEKTPHYECKOH MPOHH-
[laeMOCTbIO &; M IVIOTHOCTBIO T. HalTH BEICOTY MOAHATHSA XKHJ-
KOCTH B KOHJeHCaTope A, npeHeGperasi KanuJJspHbIMA fB-
JIEHUSIMH, €CJIH MeXJAy ero oOKJaikaMH TNOAJepKHBAETCs
pasHocTb norteHuuanoB V. CymmapHass TOJ/ILHHA CTOJGOB
JKHUIKOCTH B KOHJeHcaTope paBHa /;.

12 |

&1eqe W/ 5/ //A
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Puc. 32. Puc. 33.

155. JIusnekTpHuecKasi IJIaCTHHA TOJILHHBL [, C AHAJIEKTPH-
YeCKOH NpPOHMIIAEMOCTBIO € BBeJleHa MeXAy OOKJaJKaMH IJIo-
CKOTo BO3AYyLIHOTO KOHAeHcaTtopa (puc. 33). Mexay nosepx-
HOCTSIMH NJTaCTHHBI H 06KJ/1aJKaMH KOHJEHCaTopa OCTaluCh BO3-
LylWHble 3a30pbl, CyMMapHasi TOJIIMHA KOTOPBHIX paBHa Iy.
Onpenenutb cuay nputsikenuss F MexIy OOGK/IaIKaMH, €CiH
Pa3sHOCTb NOTEHLHAJIOB MeXAY HUMH paBHa V, a nJjowaip nJia-
ctul ' S. Bo uTo mepexoaut BeIpaxkeHHe AN F B npeaesbHOM
cayyae L,—0?

156. KanuansipHblii BOJbTMETP COCTOUT M3 KamHJJISAPHO
CTEKJITHHOH TPYyOOYKH C MeTaJTH3HPOBAaHHON NOJYNpO3pavyHoOH
BHYTpEHHeH IOBEpXHOCTbIO, CJyXKalleH ONHOH U3 O0OKJaJ0K
LMJIHHAPHYECKOro KoHJieHcaTtopa. Bropoil o6kJsankoi siBisercs
TOHKasl MeTaJlyIHYecKasi IPOBOJIOKA, KOAaKCHaJbHasl C BHYTpEH-
Hell LMJIMHADPHYECKOH MOBEpXHOCTbIO TpYyOoukH., Omnpenenutsb
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MOJHSATHE MEHHCKa BOAbI /i B BOJIbTMETPE NpPH HaJNOMEHHH Ha
obknanku Hanpskenus V=100 B, ecnin BHyTpeHHHH AHameTp
kamuansipa D;=0,5 MM, nuHametp npoBosiokH D,=0,05 mm,
IJIOTHOCTb BOAbl T=1 r/cm>.

157. Ha obk/nagkax Mj0CKOro KOHAEHCATOpa HaXORSITCS 3a-
paznel +q 1 —q. Inomazne o6kaanok S. Kakyio paGory A cmo-
TyT COBepIUHTb OOKJAAKH, COIHM3HMBILMCH C PaccTOsiHUS dy 1O
paccrosinus d? 3a cuet KaKoil SHepruH coBepliaercsi 3Ta pabora?

158. BbIYMCAUTD 3JIEKTPOCTATHYECKYIO JHEPTHIO 3apsija
Ha 11ape pajHuyca R B BaKyyMe, ec/iH 3apsij liapa g paBHOMep-
HO pacfpejie/ieH Mo ero MoBepXHOCTH.

159. CnenaTh TOT Xe pacueT AJs Luapa, 3apsii KOTOPOTro
paBHOMEpPHO pacnpefie/eH Mo ero oGbemy.

160. KonpeHcatop nepeMeHHOH €MKOCTH COCTOMT H3 JIBYX
HeMOJBHXHBIX MeTa/VIN4eCKHX IJ1aCTHH, DAaCnoJOMEHHBIX Ha
paccrosiHuM d APYT OT Apyra, H MOABHXKHOH AHI/IEKTPHUUYECKOH
IVIACTHHBI, KOTOPasi MOXET I0BOPayHBaTh-
Csl U BXOAHUTDb B 3230p MeX1y MeTaJjiuyec-
KHMH miacTHHamu (puc. 34). Bce niactuHbl
uMeroT Qopmy rnosykpyra pajauyca R,
nNpUYeM 3a30pbl MeXAY AHJIEKTPHUECKOH
IJIaCTHHOH M MJacTHHAMH KOHJeHcaTopa
npeHeOpeKUMO MaJibl [10 CPaBHEHHIO ¢ d.
Ilpene6perast kpaeBbiMH 3(hpeKTamMu, HAHTH
MOMEHT CU/1 M, IeHCTBYIOIKHX Ha AHIJIEKT- Puc. 34.
pHYECKYIO MJIAaCTHHY, KOTJla OHa BHBeJeHa
M3 MOJIOKeHHs1 paBHOBecHsi. KoujeHcaTop 3apsixeH 10 pas-
HOCTH MOTeHLUHanoB V, An3jeKTpHYecKas NPOHHLAEMOCTb MOA-
BHXXHOH IJIAaCTHHBI paBHA &.

161. B npenbiayimieli 3ajaue BeJIMYHHA MOMeHTa cHa1 M He
3aBHCHT OT yrJia noBopota & fus/iekrpudeckoli miaacrussl. Ho B
NOJIOXKeHHH paBHOBecHsl, Koria U=0, '
MOMeHT M JoJKeH obpallaTbCs B HYJIb. T
OOGBACHUTD 3TO PACXOXKIEHHE.

162. C kakoll 06beMHOH MJIOTHOCTBIO A
O CJIeflyeT pacnpelesuTb 3JeKTPHUYECKHH >
sapsa B liape, 4to0bl noJie E BHYTpH
Hero OblJIO HaNpaB/leHO BJOJb pajxyca
U BCIOAY MMeJIO OJHHAKOBYIO BEJIHYHHY? B

163. C Kakol noBepXHOCTHOH MJIOT- ]
HocTbio 0(®) cienyer pacnpenenauTsb 3a- Puc. 35.
psl O MNOBepXHOCTH cdephl paauyca
R (puc. 35), 4ToGHbI N0JIe BHYTPH Hee Obl10 OAHOPOIHBIM H paBHLIM
E,? KakoBo npu 3ToM OyZeT 3/7eKTpHYECKoe NoJe BHe chepbl?
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164. K mnosiocam 6aTapen mnpHCOeNUHEHB OGKJIANKH TNJIO-
CKOro KoHJAeHcaropa. s pasaBHiKeHMS NJIACTHH KOHJeHCaTo-
pa HeobxomuMo coBepluMTb pabory. Kak MeHsieTcs c paccrosi-
HHeM norpebJisieMasi MOUIHOCTb, €CJIH Pa3BOAUTD IJIACTHUHEL PaB-
HoMepHO? Ha uro 3aTpauuBaercs pa6ora, coBepllaeMasi IpH
pasJBIKEHMH TJIaCTHH KOHJeHcaTtopa? UTo mpoucXoiuT ¢ Ha-
YaJbHOH 3J/1eKTPOCTAaTHYECKOH 3Hepruelt KoHJeHcaTopa?

165. Ilnockuit BO3AYIIHBIH KOHJEHCATOp 3apsiKeH JO pas-
HOCTH NOTeHIHaJIOB V 1 OTCOeANHEH OT HCTOYHHKA 3. 1. c. ITmo-
IlaAb MJaCTHH S, paccTosiHue MexAy HUMH d. IlnacTHHBI KOH-
JleHcaTopa pacHoJoxKeHs! BepTHKanbHo. CHU3Y NOABOAAT COCYH
C JXXHAKHUM JH3JE€KTPUKOM, HMEIOIUM JH3/1eKTPHYECKYyI0 NPOHH-
11aeMOCTb €, TaK YTO JU3JEKTPHK 3aNOJIHSIET MOJIOBHHY KOHJEH-
caropa. 1) Uemy paBHa eMKocTh KoHJeHcaTopa C? 2) Uemy pas-
Ha HanpsKeHHOCTb noJsist £ B BO3AYIUHOH 4acTH NpPOMeXYyTKa
MeXJy IJIaCTHHAMH H B YacTH, 3allOJHEHHOH JU3JEKTPHKOM?
3) Kak pacripesiesieHa TOBEPXHOCTHAS IJIOTHOCTb O 3JI€KTpHYe-
cTBa B IactuHe? 4) OmnpelesuTb yMeHbUIEHHE SHEPTHMH KOH-
nencatopa AW M Ha uyTOo OHa Obl1a u3pacxojoBaHa. CuHTaTh,
YTO FPaHHULA XUAKOCTb — BO3AYX MJOCKas H BCe MapaMeTphl
KOHJIeHCaTopa M3MEHSIOTCS CKa4yKOM.

166. BHYTpH NJIOCKOTO KOHAEHCATOPa C MJOLIAAbIO MJ1aCTHH
200 cM? u paccrossHueM Mexxay Humu 0,1 cM HaxoiuTtcs nuia-
CTHHA M3 CTeKJsa (e=D5), LEJTHKOM 3aNOJHSIIOMas TPOCTPAHCTBO
MeXJAy ITacTHHAMH KOHJeHcatopa. Kak H3MeHHTCsi 3Heprus
KOHJIEHCaTopa, eC/IH YAaJuTh CTeKJISHHYIO nuacTHHy? PelnnTb
3ajauy IpH JBYX YCJOBHSIX: 1) KOHIEHCaTOp BCce BpeMs IpH-
coenuHeH X Garapee ¢ 3. A. ¢., paBHoi 300 B; 2) KoHzeHcaTop
Obl1 IEpBOHAYAJIbHO NPHCOEAHMHEH K TOH ke 6aTapee, a 3aTeM
OTKJ/IIOUEH, M TOJbKO IIOCJ€ 3TOro IJacTHHa Oblna yjajeHa.
Haiiti Mexanuyeckyro pa6ory, KOTopas 3aTpaulBaeTcs Ha yJa-
JIEHHe TJIACTHHB B TOM H APYIOM cCJayuae.

167. TlonBu:KHEIE IJIACTHHEI KOHJEHCATOpa NepeMeHHOH eM-
KOCTH CTOSIT B HEKOTOPOM CpefiHeM TnoJioxkeHHH. Kako# MOMeHT
cun M pedictByeT (BC/e[CTBHe B3aMMOAEHCTBMSI 3apsiioB) Ha
CHCTEMY NOJABHKHBIX IJIACTHH KOHAEHCaTopa INPH Da3HOCTH
norennuanoB V=300 B, eciau yucio «pabounx» NpoMeKyTKOB
MexJy TJIacTHHaMH KonJeHcaTtopa n=20!), KaxJas I/1acTHHa
uMeeT GopMY NONYKpyra paauyca R=8 cM M paccTosHHe MexX-
ny miaactuHamu d=0,5 Mm?

168. IlnacruHKa KBapua pactsiruBaetcsi cusoit Fy=0,1 xrc.
Ha GoxoBBIX NOBEPXHOCTSIX, NePNEHANKYASPHBIX K 3J€KTpHYe-

1) HenoguxkHblX mJacTHH 11 nojsmxkHbeix — 10,
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CKOH OCH KpHCTajja, HMEIOTCSl MeTa/lInyecKHe oO6K/a1alku A u
B mupuHo#l a=3 cMm (puc. 36), ToJIMHA MIACTHHKH d <Ka. O6-
KJIaJKH COeIHHEHEl C 3JIEKTPOMETPOM, EMKOCTh KOTOPOro MaJna
110 CPAaBHEHHIO C €MKOCTBIO IJIOCKOTO KOHJeHcaTopa, 00paso-
BaHHOro obksankaMd A u B. DieKTpoMeTp NOKasblBaeT, 4TO
ToJ BAMsIHHEM Harpysku F Ha o6k/nafgkax A H B BosHuKaer
pasHocTb noreHunanos V=1,8 B. [lusnekrpuueckasi npoHHIa-
eMocTb KBapua & =4,5. OnpeienuTb Nbe303JEKTPHUECKYIO
NOCTOSIHHYIO ¢ KBapLa.

169. Kamnis KMAKOCTH 3apsiKeHa sJjeKTpuuyecTBoM. HakTh
3aBHCUMOCTb YIIPYTOCTH HACBHILEHHOIO Iapa Hajl NOBep XHOCThIO

L i +% , HIG_S-EGG_

7 sli
AllS A
. N7 —Lssl| 2
dl. A
£ A - A >
Puc. 36. Puc. 37.

Kaljid OT ee 3apsiia ¢. Mcmonb3yst nosyuyeHHBIH pe3yJbTart,
OOBSICHUTb NPUHLUO JeHCTBUSI Kamephl BHibcoHa.

170. ITapajsienbHble IJIMHHBIE OXHOPOAHBIE NJacTHHbI AB
u CD (puc. 37) clenaHbl M3 MaTepuaJa, MJOXO NMPOBOASLIETO
3JIeKTpUUYeCTBO (Hampumep, u3 JepeBa). BokoBble kpasi ux 4
1 C HaKOPOTKO COeAHHEHB! XOPOLUUM NPOBOAHUKOM (HanpHMep,
MeTaJs1IoM), a MeXAy KpasmHu B u D nojnep:KuBaercsl NOCTOSIH-
Hoe HampsikeHHe V. HaliTH Hanpsi:KeHHOCTb 3/1€KTPHUYECKOTO
nosisi ¥ GOpMY 3JIEKTPHYECKUX CHJIOBBIX JIHHUH MEXIY NJacTH-
HaMu, npeHebperasi KpaeBbIMH dxpekTamu. Paccrosuue mMexny
IJIaCTHHAMH PaBHO d, a IIMpHHA KaxaoH u3 HuX AB=CD=h,

171. TlpocTpaHCTBO MeKAY IJIAaCTHHAMH CJIOHCTOTO MJIOCKO-
ro KOHJE€HCaTOpa 3aNoJHEHO MHOTOCJIOHHEIM AUJIEKTPUKOM, 06-
JafaouM cjabolt 3JeKTPONPOBOJHOCTBIO. [IHaseKTpuuecKas
IIPOHUI@EMOCTb M YAENbHAs INPOBOAUMOCTb H3MEHSIOTCS OT
€,=4, A;==10-? CM/cM Ha OHO! MOBEPXHOCTH AHIJIEKTPHKA 10
€,=3, A,=10-12 Cm/cM Ha gpyroil ero noBepxHoctu. Konpen-
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€aTop BKJIIOYEH B Lenb GaTaped nocTosiHHOH 3. 1. ¢. Onpene-
JIUTh BEJMUMHY M 3HaK CyMMapHOro cBoGOAHOIO 3apsjia ¢, Ko-
TOpLIH BO3HHKaeT B JM3JEKTPHKe, KOrJa B lleH YCTAHOBHTCH
NOCTOSIHHBIA 3J1eKTpHYecKu# Tok [=10-7 A, Texkymuii uepe3s
JIN3JIEKTPHK B HalpaBJieHHH OT CTOPOHLI I K CTOpOHe 2.

172. TlpocTpaHcTBO MeXAy NIaCTHHAMH IJIOCKOTO KOHJEH-
catopa 3anoJIHEHO ABYMSl OAHOPOIHBIMH CJ1a60 MPOBOASILLUMH
CJIOSIMM JH3JIEKTPHKA ¢ TOMUHAMU d; U d,. JlusniekTpHueckas
NPOHHIAEMOCTb H YJeJIbHas MPOBOJHMOCTD 1€PBOTO AH3JIEKTPH-
Ka pPaBHBI COOTBETCTBEHHO &; U A, BTOpOro &, U A,. HaliTh nnot-
HOCTb NIOBEP XHOCTHBbIX CBOGOJHEIX 3aPSI0B O Ha IPaHHIle MEXKAY
JM3/I€KTPHKAaMH, KOTOpasi YCTAHOBHTCS- DU HaJIOXKEHHH Ha
KOHJIeHCaTOp NOCTOSIHHOroO HanpsikeHus V.

173. CBoGonuas sneprus ¥, TepMoAHHaMHYECKHH OTEHIHAJ
@ y sHTaNbnMs [ WM30TPONHOrO AM3JIEKTPHKA ONpeaesloTCs
BHIpaXKCHHAMH

1
¥Y=U-TS, CD=‘I'—-—4;ED,

1
I=U—4-ED,

rae U — BHYTpeHHsi 9HeprHsi, a S — SHTPONHUS AHIJIEKTDPHU-
Ka. (B panbHeiileM npejmnoJsiaraercsi, 4To o6beM AnajeKTpuKa V
NOCTOSIHEH U paBeH eauHuue.) IlokasaTtb, 4TO AJs1 BCAKOTO
GeCKOHEYHO MaJIoro KBa3HCTaTHUECKOTo Ipouecca BHINOJIHSIOT-
Cs1 COOTHOIUEHHSA

d¥=—SdT +71';E dD,
1
d0=—SdT— - DdE,
1
dI=TdS — - DdE.

174. Hafitu BblpaxeHHe IJs1 NJIOTHOCTH CBOGOIHOH 3Hep-
THH AU3JEKTPHKaA. ,

175. Haiitu BhipaxkeHne JJ/isi NJIOTHOCTH BHYTPEHHEH 3Hep-
UM JH3JEKTPHKa.

176. Iloxasatb, YTO AJISi AM3JEKTPUKOB C «KBa3HyIMPyTHMH»
MOJIEKY/IaMH BHYTPEHHsIs1 3HEprHsi COBNajaeT €O CBOOOAHOM
3Heprued.

177. BBYHCIHTh TJIOTHOCTh BHYTPEHHEH H CBOGOAHOH 3HEp-
THH AJS1 NOJISIPHBEIX Ta3000pa3HEIX AMAJIEKTPHKOB C «TBEPALIMUY
JHUIIOJISIMH,
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178. HaiiTh pasHOCTb MeXAY TENVIOEMKOCTAMH €IHHHIEL
ofbeMa U3JIEKTPHKA NIPH NMOCTOSIHHOM MHAYKUuH Cp H HOCTO-
SIHHOM HanpsXKeHHOCTH 3JekTpuueckoro nous Cg. Kaxk ocy-
LIeCTBHTb HarpeBaHHe NpH NOCTOSHHOM D H [pPH INOCTOSIH-
HoM E?

179. Haiitn n3meHenne teMnepatypnl AH3JIEKTPHKA NPH €ro
KBa3HCTaTHYeCKOH aAuabarHyeckoH MNOJspH3alHH (3JEKTPO-
Kanopuueckui 3¢dexr). O6beM AH3NEKTPUKA BO BpeMsi NOJA-
pHU3allMH NOJJepKHBaeTCs NOCTOSHHLIM.

180. Onpejenutb H3MEHEHHE TeMIEpPaTypEl ra3006pasHOro
NOJIAPHOTO JH3JIEKTPHKA C «TBEPALIMH» JHNOJSMH NPH KBasH-
CTaTHYECKOM afyuabaTHYeCKOM BHIKJIOYEHHH 3JIEKTPHYECKOro
nojis, ecid o6beM rasa.BO BpeMsl mpouecca MOAKEpXKHBAETCS
AOCTOSIHHBIM.  JIunosibHBIE  MOMEHT . MOJeKyJbl rasa p=
= 10~ 18 CI'C3, nocrosinHas aguabathl rasa y=1,4, HauajbHas
TeMneparypa T=100 K, HayajbHasi HaNpPSKEHHOCTb 3JIEKT-
puueckoro nossi E=100 CI'C3=3-10¢ B/m.

181. Ilokasatb, u4To B6/IH3H a6COJIOTHOTO HYJsl TEMIEPaTy-
pbl BLINOJIHAETCS coomom,eﬂne

Jim, 3=

182. TlpsMoi Nbe30sneKTpHUECKHH 3PEKT COCTOHT B TOM,
YTO NPH MEXaHHYECKUX AeOpMAaLIHsI X IbE3031EKTPHUECKHI KPH-
cranj (Hanpumep, KBapl) 3J€KTpH3yeTcsl (NPHOGPETAeT J1eKT-
pHYECKHH MOMeHT) O6paTHulii nhe3o-
sJeKTpuYecKuii  adibeKkT, HanpoTHB,
3aKJl0Yaercs B TOM, 4TO MpH HaJso-
JKEHHH 3JIEKTPHYECKOTo - IoJi  KpH-
craan nedopmupyercs. Hexonas us
3aKOHOB TEPMOAMHAMHKH, NOKa3aTh,
YTO M3 CYLIECTBOBAaHHS NPSAMOro
(o6patHOro) addexra caenyer u cy- ”

IleCTBOBaHHe 0OpaTHOro (NpsiMoro) “ -
agpekTa. JlOKasaTenbCTBO NpPOBECTH Puc. 38.

Ha TNpHMepe IWIACTHHKH KBapua c

AnAnHOH I, mmpuHoi b W TosmmuHo# h (puc. 38). Ilnactun-
Ka BbIpe3aHa TakuM o0pa3oM, YTO NMpH ee CXKATHH WJIH pacTi-
MEHHH BAOJb ocH X NOABJASAIOTCH 3JEKTPHYECKHE 3apsibl Ha
TpaHsX, NEePNEHAUKYJSPHLIX K TOH Xe OcH (NPOAOJLHEI
o¢dekT). 3apanel Ha TeX XKe rpaHAX BO3HHKAIOT TaKXe NpH
CIKaTHH ‘HJIH PACTSKEHHH IUIaCTHHKH BJIOAb OcH Y (momepeu-
HEIA a@dekT). Ilpn cxaTuH naM .- pacTakeHHH BAOAL OCH Z
nbe3osdpexT He Habmionaercs.

X
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§ 2. 3aKoHbl MOCTOSIHHOTO TOKa

183. KakoBo comporuBjieHHe R OTpe3Ka MeIHOro HpoBOJa
JaMeTpoM 2 MM, ecJid Macca Bcero orpeska 0,893 kr? ¥ auesnb-
Hoe conpoTuBieHHe Meau p=0,017-10-* OM-cM ¥ IJIOTHOCTB
7=8,93 r/cm3.

184. B cosmannsix A. H. JlobiruHBIM NEPBHIX 3JEKTpHUE-
CKHX JaMnax HakanuBaHus (1872 r.) HakannBasCsl YroJbHBIH
crepxenek. IlogcuuTath MOIIHOCTb, MOTPeG/ISEMYIO IIECTH-
BOJIbTOBOH JlaMIouko# JIOABITHHA, €CJIM YTOJIbHBIH CTepKeHeK
UMen JIMHY 6 cM M AuaMeTp 2 MM. Y esIbHOe CONpPOTHBJEHHE
yrast npu temneparype 0°C p=7-10-2 Om-cM H TeMnepaTyp-
Hblil Ko3(uiyeHT conpoTuBienuss o=—2-10-¢ °C-*,  Hop-
MaJbHas TeMmIlepaTypa HakKasa crepxedbka 1600°C.

185. Ha noxoJsie naMnoYKkH HaKaJHBaHUS C BOJb(PaMOBOMH
HUTBbIO Hakasna Hanucado: 120 B, 60 Br. Ilpu n3mepenunu co-
HpPOTHBJIEHUS! 3TOH JIAMIIOYKH B XOJIOLHOM COCTOSIHHM Ha Moc-
THKe YUTCTOHA OKa3asoch, YTo OHO paBHO Bcero 20 OM. Ka-
KOBa HOpMasbHas TeMmIepaTypa HaKaja HMTH, eCJqH TeMmllepa-
TYPHBIH KO3(DHIIHEHT CONPOTHBJEHHsI BoJabdpamMa a=5X
x 10-3°C-1?

186. ConpotusJjienne asekrposnammnoukd 120 B, 100 Bt B
HaKaJIeHHOM COCTOSIHHM GoJbllle, yeM B XoJogHoM, B 10 pas.
Haiitu ee conporupseHHe R B XOJOIHOM COCTOSIHHH H TeMIepa-
TYPHBI KO3(QGHIMEHT CONPOTHBJEHHS ¢, €CIH TeMmreparypa
nakasa Huta 2000 °C.

187. Kaxoii cienyer B3sATb Auamerp D MelHOro npooja,
uto0bl NaZieHHe HaNpsiKeHHs Ha HeM Ha pacCTOsHUH 1,4 KM
paBHsisioch | B mpu Toke B 1 A?

188. JleHu a/is1 CBOUX OMNBITOB, B KOTOPLIX OH BIlepBbIE TOY-
HO YCTAHOBHJI 3aKOH, BBIPaXKalOLUH KOJUYECTBO Tellia, BhIJE-
JIEHHOe TOKOM (3akoH Jlxkoyssi — JleHua), nosnb3oBajcs cocy-
JIOM, HANOJIHEHHBIM CIIUPTOM, B KOTOpPHIH NMOrpyxKeHa INJIaTHHO-
Basi cnupaJb. IIponyckasi Tox yepes CiupaJb ¥ H3Mepsisi BpeMsi,
3a KOTOpOe TeMIlepaTypa CIHpTa MOJHHMaeTcsi Ha Trpanyc,
JIeHI| yCTaHOBHJ KOJIMYECTBO Telljia, BblAeJeHHOe TOKOM. Haiitu
CKOPOCTh TOBBLIIEHHsT TeMIlepaTypbl B npubope JleHua, ecnu
NpPOBOJ IVIATHHOBOH cnupasiu HMesa MiuHy [=40 cMm, auamerp
D=1 mM; K ciupanu GbLIO NMOABefieHO HampsikeHue V=11 B,
a Macca CIupTa B cocyle m=1 Kr. ¥YJeJbHO® CONPOTUBJIEHHE
maTHHEL Tpu pabouell Temneparype p=0,12.10-¢ Om:cm,
yaenbHast TenyoeMkocts cnupta ¢=0,6 xan/(r-°C). Temsoem-
KOCTBIO COCyJa M norepsimu Tensa npeHebpeyn. [louemy JleHn
[0/1b30BAJICA CIHPTOM, a He BOJOH?
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189. dDnekTpHyeckas IeNnb COCTaBJleHa H3 TPeX KYCKOB Npo-
BOJa OJAMHAKOBOH IJIMHBEI M CHEeJaHHBIX H3 OJHHAKOBOTO Mare-
puaja, COelHHEHHBIX INocjenoBaresnbHO. CeueHHe BCeX TPEX
KYyCKOB pa3nnyHo: 1, 2, 3 Mm% Pa3HoCTb NOTEHIH&JIOB Ha KOH-
uax uenu paBHa 12 B. Onpenenuth najeHue Hanpsikenus V
Ha KaXJIOM INPOBOJHUKE.

190. Ilenn cocraBieHa W3 JEeBATH NPOBOIHHKOB, 06pasyio-
IMMX IIECTHYTOJbHHK C AHArOHaJIsIMH, HCXOAALIUMH H3 OIHOM
1 ToH ke BepuuHH (puc. 39). ConpoTuBieHHe KaXI0TO H3 IIpo-
BOJIOB paBHO 7. OnpenesuTh CONPOTHBJEHUE R Bcell LeNU Mex-
Iy Toukamu A u B.

Puc. 39. Puc. 40.

191. CocraBJjieHa Lenb, NOKa3aHHas Ha pHuc. 40, rae R, —
nepeMeHHOe CONpOTHBJIeHHe. HauepTutb rpadMk 3aBHCHMOCTH
CHJIBI TOKA OT CONPOTUBJIEHHS R,. BejnuuHbl ¢ U R H3BECTHHI.
BryTpeHHHM conporuBieHHeM GaTapen NpeHeGpeub.

192. DBarapest rajbBaHHYECKHX 3JIEMEHTOB C 9. 1. C. § H
BHYTPEHHHM CONpPOTHBJIEHHEM r 3aMKHYTa Ha BHELIHee COIpO-
tuBjeHne R. IloctpouTb rpaduk H3MeHeHHs] HanpsieHus V
BO BHEIIHel llend B 3aBUCHMOCTH OT R.

193. Barapes BkJjioueHa Ha comnporuBiaeHne R;=10 OM u
Jaet ToK cuiolt [,=3 A. Ecaiu Ty e GaTapelo BKJIOUHTb Ha CO-
npotuBaenue R,=20 Om, To cusia Toka 6yzer /,=1,6 A. Haii-
TH 3. 1. ¢. § ¥ BHYTpPEHHee CONpPOTHBJEHHE GaTapeu r.

194. lllkasna BosJbTMETpPA, CXeMa KOTOPOTO NpHUBEJeHa Ha
puc. 41, umeer 150 nenenuii. BonbTMETp HUMeET UeThIpe KIEMME,
paccuuTaHHblE Ha H3MepeHMs1 HanpsikeHus o 3, 15, 150 B.
Crpeska npubopa oTkJoHsieTcss Ha 50 JeseHHl MPH NpoXoXKae-
HHH yepe3 Hero Toka cuioil B 1 A. KakoBo BHyTpeHHee conpo-
THBJIEHHEe Npubopa NpU BKJIIOYEHUH €0 Ha pAas/HYyHble Juamna-
30HBI M3MEpeHHH?

195. a5 onpefiesieHHs] BeTUYHHBI HEKOTOPOTO NepeMeHHOro
conpoTus/enus R, Obliia co6paHa Lelb, COCTOALLas U3 6aTapeH
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C 3. A C. & U BHYTPEHHHM CONMPOTHBJIEHHEM 7y, NEPEMEHHOro
CONMpOTHBJIEHHSI R, H ammepMeTpa C BHYTPEHHHM CONPOTHBJE-
HUEM 7, (puc. 42). OueHHTb TOYHOCTb H3MEPEHHS COTPOTHB/Ie-
HUST Ry, T. €. YCTAHOBHTb CBsI3b MEXJY OIUMOKOH H3MepeHHs
ToKa Al u OWMGKOH onpejeseHusi cONpoTuBJIeHUs AR,, ecsu
ZeNeHHs LIKaJibl N1pu6opa NPONOPLUHOHAIbHEL TOKY /.

| ®
J58 p——— JB pg%%
o |
/jﬂ . —— 8 RL
Puc. 41. Puc. 42.

196. Cxema omMeTpa, npelHa3HaYeHHOro IJIA - NPUO/IH3H-
TeJbHbIX H3MepeHHH CONPOTHBJEHHA, NOKa3aHa Ha pHuc. 43.
Hamepurenbhbiit npu6op A umeer conporusierue r=2,5 kOw,
wkany Ha 100 genenuit ¢ nenoii 0,5 MKA. YKa3aHHbIe Ha cxeme
COMpPOTHBJIEHHS] UMEIOT CJefylolie 3HayeHus:: Ry=1 Om, R,=
=24 Om, R,=20 kOM, R;=7 kOM, R,=15 xOMm. BuyTpenunee
COMpOTHBJIEHHe OaTapeH HUYTOXHO MaJIo.

—
, U £y
’__——E e
=6 A,
%
o A o
Puc. 43.

1) Onpepenuts conpoTuB/ieHue WIyHTa npuGopa NpPH Ha-
npsikeHuu 6arapen &=1,5 B, Kotopoe noxGupaercs u3 ycio-
BUSI: NPH 3aMKHYTBHIX HAaKOPOTKO KJeMMaX OMMeTpa CTpesiKa
npubopa orkJoHsiercsa Ha 100 nenenuit.

2) Ilpn ymeHblleHHH HanpsikeHuss Oatapen (£<<1,5 B)
MOXKHO H3MeHeHHeM LIYHTa «yCTAaHOBUTb HYJ/b» OMMeTpa, T. €.
Zo6utbest Toro, ytobel npu R,=0 crpenka npuGopa Bce PaBHO
nokasbiBasia 100 nenenuft. Onpenenutb, A0 KaKOH BEJTHUHHBL
MOXKET MQHU3UTbCA HanpsikeHHe GaTapeH.
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3) VYkasathb BeqMYHHY CONpPOTHBJEHHS R,, COOTBETCTBYIO-
LIET0 7 JleJIeHHsIM 1IKaJbl. Y CTAaHOBUTb CBA3b MEXAY LIKaJaMH
H3MepHTEJbHOrO Npubopa M OMMETpa. '

4) Haiitu olMOKY NpH ONpPEAEJIEHHH CONPOTHBJIEHNS, €CIH
HaZleXHBIH OTCYET MOXKHO CAieJ1aTh TOJIbKO € TOYHOCTBIO A0 IO-
JIOBHHBI JI€JIEHHS IIKaJbL.

5) KakuM 06pa3oM cJiellyeT HW3MEHHTb BeJIHYHHBI CONPOTHB-
nenns R; U R,, utoObl paclIHpHTb JAHanasoH H3MepSAeMbIX CO-
nporusaenyii R, B 10 pas, T. e. YToObl 3HaueHHe CONPOTHBIE-
HHA 10 mKane ommerpa Guio B 10 pa3 Menblie 3Havenns R,?

197. Kaxopo 6yAeT OTHOlIeHHe 1Jiey /; 1 [, Npu paBHOBECHH
B MOCTHKE YHTCTOHA, H306paXKeHHOM CXeMaTHYeCKH Ha puC. 44,
€caH B pyrue NJeyH ero BKJo-
yeHbl NIOKa3aHHLIE Ha PHCYHKe
asiekTpuueckre aamnbi? [1pn Ka-
KHX YCJIOBHSIX MOXKHO OTBETHTb
Ha 3TOT BONPOC, HMes B CBOEM
pacnopsixXeHHuH TOJbKO  AaH-
Hble, YKa3aHHble Ha UOKOJIAX
JIAMIIbI?

198. K MOCTHKY YMWTCTOHa
NPWIOXKEHO  HanpsixKenne
IanbBaHOMETp MMeeT CONpOTHB-
JIeHHe 7 W TOKashiBaeT TOK /, Puc. 44.

KOTJia B TJIEYH MOCTHKA BKJIO-
yeHbl CONPoTHBAEHHA Ry, R1, R», Rs. HaiiTu HensBectHoe con-
poruBJeHue. R,.

199. Haiitn conporuBienne R Mexay Toukamu A n B qns

1eny, nokasannoi Ha puc. 45. COnpOTHBJIEHNS OTAEJbHBIX BET-

Bell YKa3aHbl Ha PHCYHKe.

I ]
A ﬂ
I [

Puc. 45. Puc. 46.

200. TouHOCTb H3MepeHHs CONPOTHBJAEHHH MOCTHKOM YHT-
CcTOHa Hau6oJsbllasi, KOTJa CONPOTHUBJIEHHSA COCEAHMX -IjIed
paBHb, T. €. KOTa R;=R, (puc. 46). loka3atb 3To0 pais1 cayyas,
KOrJa CONpOTHBJIEHHE IrajibBaHOMeTPa OYeHb BEJIHKO H NOITOMY
TOKOM Yepe3 rajibBAHOMETP MOXHO NpeHeGpeub, '

37



Y ka3 auue Haiiti cBA3b MEXIY OTHOCHTEIbHEIM H3Me-
HeHHeM R, ¥ M3MeHeHVeM HalpsiKeHHs Ha rajbBaHomerpe AV.

201. Hapyumtcsi M paBHOBeCHe MOCTHKA Y HTCTOHA, €CJH
TIOMEHSITh MECTAMH HCTOYHHK TOKa H rajbBaHoMeTp? MaMeHurcst
JIM TIPH 3TOM YYBCTBUTEJIbHOCTb H3MEPHUTEJbHOH CXeMBI?

202. B Moctuke ¥YurcroHa (cM. puc. 44) nosoxeHue Ha
1IKajie MoJ3yHKa A, COeIMHEHHOIo CO CTPYHOH (peoxopaom),
TNO3BOJISIET CPas3y ONpEeAeJUTb HCKOMOe CONPOTHBJIEHHE B OMaX,
€C/IM B MP&EBYIO BETBb MOCTHKA BKJIIOUEHO MOCTOSIHHOE COMpO-
tupienne 1 OM. Kakum conporuBienusivm R, OTBeyaloT MHOJIO-
JKeHHs T0/I3yHKa Ha paccrostuun: 1/3, 2/3, 5/6 pnunet L crpy-
HBI OT JIEBOTO Kpasi, a TaKxKe Ille NOMeIlaeTcs NO3YHOK, €CJIH
HCKoMoe conpotuB/ienne R, paBHo 1 u 10 Om? Ioctpouts co-
orBercTBytoluil rpaduk. HailiTh aGCOIOTHYIO H OTHOCHTEJb-
HYIO TIOTPEIHOCTb OMpEJeJIeH!s] CONPOTHBJIEHHS, €CJH IoJa-

ratb, YTO HMeEEeTCs NOCTOSIHHAst

| SRS
7 NOTPELIHOCT ONpe/eseHUsl Mo-
. JIOXEHUs! To3yHKa A, KoTopast
B # Ry cocraBasier 0,1% amuHbL peo-

xopJa.
203. CocraBsieHa IeMb, MO-
Puc. 47. KasaHHasl Ha puc. 47, rae R,—
NepeMeHHOe  COIPOTHBJIEHHUE.
HauepTuTh rpaduk 3aBMCHMOCTH CHJIBI TOKAa, TEKYINEro yepes
R,, ot conporuBnenus R,. Bennunnst &, R; u R, H3BECTHLI.
204. Kaxoil WIYHT 7, HYXXHO NPHCOENUHUTb K CTPENOYHOMY
raabBaHoMeTpy co mkaaod B 100 neneHuit, LeHOH [HeseHus
)L 10~ ¢ A ¥ BHYTpEHHHM CONpPOTHBJIEHH-
e eM ranbBaHoMeTpa 150 OM, uyToGbl UM
MOXKHO OBbLJIO MOJIb30BATBCS HNJIST H3-
MepeHHsl CHJI TOKOB 1o 1 MA?
P gp 205. ConporuBnenuss R; u R,
¢ (puc. 48) moxoGpaHbl Tak, YTO TOK
yepe3 rasnbBaHoMerp G He uner. Cuu-
3 %, Tasg M3BECTHBIMH 3. . C. &1 H &,
I I HalTH 3. A. ¢. §. BHyTpeHuumu con-
poTHBJIEHHAMH OaTapell INpeHeGpeub
. [0 CpaBHEeHHIO ¢ R; U R,.
‘Puc. 48. 206. Comporussienuss Ry, R,, Rj
(puc. 49) nomoGpaHbl Tak, YTO TOK
yepes raabBaHoMerp G He uger. D. A. ¢. Garapeil
&1 4 &s usBectHel. CuuTasi M3BECTHHIMH COMPOTHBIEHUST Ry,
R;, R; u mpene6perass BHYTPeHHHMH CONPOTHBJIEHUSIMH Ga-
Tape#, HaliTH 3. &. ¢. &, H TOK [y, Tekyuuil yepe3 Garapero &;.
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207. Yepes BosmbT™eTp co mKasoi Ha 100 B nporekaer Tok
0,1 MA, u crpenka otknonsercs Ha 1 B wkanet. Ecau k Hemy
NPHUCOEAUHNUTD J06aBoyHOe comporHpienne 90 kOM, TO Ka-
KYyI0 Han6oJIblIyI0 Pa3HOCTD 11O~

TeHuuanoB V MoxHO Gyjer us- Te,
MepATb 3THM INpHGOpOM?

208. Batapesi akkyMmyJisaTO- (L
poB C 3. I. ¢. §=6 B 3amkHyTa e,

Ha /iBa M0CJ/IeI0BATENBHO COEH-
HEHHBIX peocTara, KaX[bli Co-
npotusJjeHneM r=5000 Om. Uto
NOKaXeT BOJILTMETP, MpHCOe-
JUHEHHBIH K KJeMMaM OJHOTrO
peocraTa, €c/H CONPOTHBJIEHHE
BosibT™MeTpa: 1) R=100 000 Owm;
2) R=10000 Om (BHyTpeHHEE
CONpPOTHBJ/IEHHE 6aTaper MaJl)?
209. B nJuockuil KoHIeHcaTOp 3afaHHBIX pa3MepoB BJBH-
raeTcsi C TIOCTOSSHHOH CKOpOCTBIO U IIIaCTHHA JAUSJIEKTPHKA
(puc. 50). Onpenenutb TOK B
uenu GarapeH, NOAKJIIOYEHHOH |
K KOHJIEHCATopYy. 1
210. llse niockue npsmo- T ° h ° J
yTOJIbHBIE TIJIACTHHBL 06pasyioT I
KOHJleHcaTop. Mexny miacTH-
HaMi Ge3 TpEHHs] MOXKET JBH- Puc. 50.
rateCsi NJIaCTHHA TBEPJOTO JH-
anextpuka (puc. 51). Kakyio MomHocTs 3aTpaunBaer Garapes,
BKJIIOUEHHAsl B LleNlb KOHJEHcaTopa, H Kak paclpelensiercs 31a
MOILHOCTb MEX]Y 3JIEKTPUYECKOH H MeXaHHYeCKOH 3HEeprusMH
IpH BTSITMBAHHH JHU3JIEKTPUKA?

Puc. 49.

L ; B —
]

Puc. 51.

211.. BonbT™MeTp NpHU BKJIOYEHHH MEXIY 3a)KHMMaMH LI,
NPUCOeJMHEHHON K MCTOYHUKY NOCTOSIHHOTO TOKa, HOKa3biBaeT
pasHocTh moTeHuuanoB 50 B; Apyrofi BOJBTMETP MeXAy TeMH
JKe TOYKaMH NoKasbiBaeT 51 B, a 3/1eKTpocTaTHUecKHi BOJIBT-
MeTp nmokasbiBaeT 52 B. DexTpocTaTnuecKuii BOJbTMETP, BKJIIO-
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yeHHBI! MPH PAasOMKHYTOH lienH, nokaseiBan 65 B. Onpenenutsb
COMPOTHBJIEHHE 1IeNH, BHyTPeHHee CONPOTHBIEHHEe HCTOYHHKA H
COIPOTHBJIEHHE BTOPOr0 BOJIbTMETPA, €CIH NEepBLIH MMeeT Co-
npotusienne 6500 Om.

212. N OQMHAKOBHIX 3JIEMEHTOB C 3. X. C. § H BHYTPEHHUM
CONpPOTHBJICHHEM 7 pa3fieleHbl Ha m TPYNIN M0 i 3JEMEHTOB B
rpynmne. DeMeHTbl B KaXJ0H IpyImne COefiHHEeHbl NapaJliesbHO
OJHOMMEHHBIMH MOJIIOCAMH, @ CaMH TPYIIbl COeJHHEHbI MEXIY
co6oil mocsenoBaresabHo. IIpy KakoM ycJ/IOBHH TOK B Lemu (npu
3aJlaHHOM BHeLIHEM COMpOTHBJAEHUH R) G6yleT MaKCUMaJb-
HBIM?

213. Tpu ranbBaHHYECKHX 3JIeMEHTA C 3. I. C. &1, &2 &'s
H BHYTPEHHHMH CONPOTHBJICHMSIMH 1y, r,, 73 COEAHHEHBI MO
cxeMe, yKa3zaHHOH Ha puc. 52. ConpoTUBJEHHS COEAUHSIOUMX
npoBojJoB npeHeGpexkumo Masel. 1) Kakoe Hanpsikenne V
6yner NMOKasbiBaTh BOJILTMETP, BKJIIOYEHHBIH TaK, KaK yKa3aHO
Ha 3ToM pucyHke? 2) Uemy Oyler paBHO MOKa3aHHe BOJbTMET-
pa, ec/iu BeJqMYMHBl &; M r; CBS3aHbI COOTHOLIEHHEM &,/r=

=&:/r:=8&3/rs?

ngJ _ﬂ‘ '—
&r | '_"__
171 58
gzl’z ”
Puc. 52. Puc. 53.

214. Ilo ounGKe B uenb GLUIH BKJIOYEHH apasjiebHO JBa
rajbBaHUYeCKUX 3/€eMeHTa C pasHbiIMH 3. X.c. &,=1,9B u
&:=1,1 B u c BHyTpeHHuMHU conpoTtuBieHusiMa r,=0,1 OM u
rs=0,8 OM. DyieMeHTbl 3aMKHYThI Ha BHeLIHEe COMPOTHBJIEHHE
R=10 Owm (puc. 53). Uemy paBusl TOKU [, U I, 4yepe3 3/71eMEHTHI,
KaK OHM HalpaBJieHbl U KaK BeJUKO HanpsixkeHue V Ha compo-
THBJIEHHH R BHeIIHeH uenu?

215. D/eKTpOMarHUTHHI NpuGOp ¢ ueHOH AeneHus [, (B
aMnepax) H BHYTPEHHHUM CONPOTHBJIEHHEM 7 yIIOTpebJsieTcs: Kak
BOJIbTMETP C J006aBOYHBIM compoTuBieHHeM R. KakoBa Oy-
JIeT IleHa ero JeJeHHs B BOJIbTax?

216, Mmeercs mpuGop c ueso#t aenenust 10 MxA. Ilkana
npu6opa umeer 100 AesneHHil, BHyTpPeHHee CONPOTHBJIEHHUE
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100 Om. Kak u3 storo npuGopa cienarb BOJIBTMETP s H3Me-
petins HanpsikeHu#t 1o 100 B nnin ammepMerp Asst u3MepeHHst
ToKa Jo 1 A?

217. Baraped ¢ 3. 1. ¢. § H BHYTPEHHHUM COIPOTHBJIEHHUEM I
3aMKHYTa Ha /1Ba CONPOTHBJEHUSA R, U R, BKJIIOYEHHbIE Napa-
JeapHo Apyr Apyry. Haitu: 1) Tok [ uepes Garapeto; 2) Tok
I, uepe3 conporHBJ/eHHe R;; 3) BO CKOJIBKO pa3 H3MEHHUTCH TOK
I,, ecnu pasopBaTh CONPOTHB/IEHHE R, (PacCMOTPETh YaCTHBIA
cayyai, Xoraa r<R;).

218. Ot ceTH ¢ nocTosiHHBIM HanpsixkeHueM 120 B HyxkHo nu-
TaTh NpHOOP, pacCUHUTaHHBIA Ha HanpsiKeHue 20 B, u npu 3Tom
TpeGyercsi, 4TOObl MPH U3MEHEHHH CONPOTHBJEHHS NpuGopa oT
100 o 90 OM pa3HOCTb NOTEHLHAJIOB Ha HEM MeHsJ1ach He GoJiee
yeM Ha 1% . MOXKHO JIH 3TO Cles1aTh C IOMOIIbIO NOTEHIHOMETPa?

O}

Puc. 54. Puc. 55.

219. B cxeMy BKJIIOYEHb! [[Ba OJHHAKOBLIX I'aJIbBAHHYECKHX
3JieMeHTa ¢ 3. 1. ¢. 1,5 B u BHyTpeHHuM conporusienueM 2 OM
TaK, KaK MokKa3aHo Ha pHC. 54. Kakoil TOk Npoxoaut uepes 3Je-
meHTBI? UTo mokaxer BoJibTMeTp? CONpOTHBJIEHHEM COEIMHH-
TeJNbHbIX MNPOBOJOB IpeHeOpeyb. _

220. Uto nokakeT BOJILTMETP B NpeAbIAYILEH 3ajaye, ecyau
BHYTpPEHHee COIIPOTHBJIEHHE OJHOTO Ta/bBAHHYECKOTO 3JIEMEH-
ta paBHo 3 Om, a gpyroro 1 Om?

221. UTo nmokaxeTr BOJbTMETD, €CJIH €ro BKJIOYHTb BMECTE C
TpeMsl ONHHAKOBbIMH TajibBAHHYECKHMH 3JIEeMEHTaMH TaK, Kak
nokasaHo Ha puc. 55? ConpoTuB/eHHeM COeAMHHTENbHBIX MPO-
BOJOB INpeHebpeyb.

222. HaifiTu ycJoBHe, NIPH KOTOPOM TOK, JaBaeMbill JByMs
COEJHHEHHBIMH TIOC/IE0BaTE/NbHO Pa3HBIMH T'aJbBaHHYECKHMHU
37eMeHTaMH, 00/1aflalolMMH COOTBETCTBEHHO 3. 1. C. &1 H &
H BHYTPEHHHMH CONIPOTHBJIEHHSIMH Iy U I'y, OYET MeHbLle TOKa,
71aBaeMOro MepBbIM H3 HUX, €CJIH OHH OyJyT BKJIIOUEHEI HA OfIHO
H TO e BHeLIHee CONPOTHBJIEHHE R. ’
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223. Ilpu KAKHX COOTHOIUEHHMSIX MEXIY CONPOTHBJIEHUSMH
r, R, 1 R B cxeMe, uzobpakeHHO! Ha puc. 56, npubop Gyner
NOKa3bplBaTh NPaKTHYECKH OYeHb MaJjloeé H3MEHEHHe CHJbl TOKa
OpH 3HAYHTEJIbHBIX H3MEHEHHSX CONpoTHBJeHHS R,? Bry-
TPEHHero CONMpPOTHBJIEHHS HCTOYHHKA HE YUYHUTHIBATh.

A
J— R #y Ry
& ,
M, ®Te& e,
r
8
Puc. 56. Puc. 57.

224. B uenu, u3o6pakeHHOl Ha puc. 57, 6aTapeH BK/IIOYEHbI
HaBCTpeuy, MX 3. A. ¢. §1=1,5B u &,=1 B. Conporusnenus
R=1000m, R,=500M u R,=80 Om. Haiitu cuny TOKa,
UAYILero yepes CONPOTHBJEHHe R.

225. KakoBo JOMXHO GbITh COOTHOLIEHHE MeXAY CONPOTUB-
JIEHUSIMH U 3. J. C. B LIellH, YKa3aHHOH Ha pUC. 57, IpU KOTOPOM
yepes BTOpYIO Garapero He OyIeT TeYb TOK?

226. ConpoTHBJIEHHUS LeNH, NaHHbIE KOTOPOH MpUBEJEHb Ha
puc. 58, mozobpaHb! Tak, 4TO TOK yepe3 Garapelo C 3. I. €. &

He uzer. Yemy paBHbl Hanpsixe-

7 HHe V, Ha 3aXuMax CONpPOTHBJe-
= =28 &,=56 L HUA R, u cuna Toka [;uepes com-
2= 0”[] poTuBjeHHe R,? BHyTpeHHUMH
y2 e CONPOTHBJIEHHsIMH GaTapeil npe-
Ay HeOpeyb.
— 227. B ycaoBusx npeapiaylien
Puc. 58. 3aJlayl YeMy paBHBI CONPOTHUB-

neHust R,, Ry 1 R4?

228. Barapest ¢ 3. 1. ¢. § 3aMKHyTa Ha CHaGXKeHHBI IOJ-
3YHKOM PeOXopJl, HMeloluH 1iauny [ u conpotussienue R. K koH-
Ily peoxopia H K IOJI3YHKY NOAKJIOUEH BOJBLTMETP C BHYTPEH-
HUM CONpOTHBJeHHeM 7. Kak 3aBHCAT nOKa3aHMs BOJbTMETpa
OT TOJIOXKEHUsI NOJI3YHKa Ha peoxophe?

229. 3a HeHMEHHEeM OJMHAKOBHIX raJbBaHHYECKHX 3JIeMeH-
TOB MPHIJIOCH BKJIIOUHTH IIapajjie/lbHO JBa TaJbBaHUYECKHX
3JIEMEHTa C 3. [I. C. §1 U &2 U C BHYTPEHHUMH CONPOTHBJIEHHSIMH
71 ¥ ry. OHU JaIOT TOK BO BHEIIHIOIO 1eNb, CONPOTHB/IEHHE KOTO-
po#t R. HaiiTu 3. A. c. & U BHyTpEHHee CONPOTUBJIEHHE r TAKOTO
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rajqbBaHHYECKOTO 3JIeMEeHTa, KOTOPHI JaeT BO BHELIHIOIO LeNb
TaKoM ke TOK NpH J060M CONPOTHBJIEHHH R, H MOKa3aTh, YTO
& Bcerja MeHblile HauGobLIEH U3 3. 1. C. &1 U &,.

230. B menu, cxema KoTtopoli m3ofpaxeHa Ha puc. 59, us-
BECTHbI CONPOTUBJEHUSA Ry, R,, Ry v TOK [, 4epe3 cOnpoTHBJIe-
Hue R;. Omnpenenuts TOKH [; H '

I, yepe3 conpoTHBJAEHHA R U R, é é
H 3. 1. c. & BarapeH. _[ ;
)i ‘i‘ € /{.7
L1 | &
4
[]R"’ A
%
Puc. 59. Puc. 60.

231. B uenu, cxema KOTOpoH npuBefieHa Ha puc. 60, usBecr-
HEl BCE CONPOTUBJIEHMS H CHJa TOKa [, uepe3- CONPOTHUBJIE-
uve R,. Haiitu 3. 1. c. & 6arapeu. BHyTpeHHHM compoTHBIe-
HueM Gataped npeHeOpeyb.

232. B unenu nocrosiHHoro Toka (puc. 61)& =10B, R;=
=50M, R,=R;3;=10M, R;=R,=3 Om. HaliTu cuinl TOKOB
B KaxJoH BeTBH. BHYTpeHHHM conpoTHB/ieHHeM OGaTtapen
npeHe6peyb. ]

233. Uemy paBHa 3. 1. c. § Garapeu (B cxeme puc. 61 u npu
BeJIMYMHAX CONPOTHBJIEHHH, YKa3aHHLIX B IpeJbIAYLIEl 3aaye),
€cJay M3BEeCTHO, YTO TOK yepes
Garapero paseH 3,24 A?

Puc. 61. Puc. 62.

234. B GoKOBLIE CTOPOHEI H JMATOHATH CXeMbl MOCTHKA Y HUT-
CTOHA BKJIIOYEHBEl HCTOUHHKH TOKa C IPOM3BOJIBHBIMH 3. 1. C.
(puc. 62). ConpoTHBJIEHHS 3THX CTOPOH U AHaroHaJsef, BK/IoUast
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BHYTPEHHHE CONPOTHBJIEHNSI HCTOYHHKOB TOKa, PaBHBI COOTBET-
CTBEHHO R;, R,, ..., Re. Ilpu KakoMm yc/noBHM 3aMblKaHHe H
pa3MblKaHHe KJ04a B AHAroHaju 6 He BJHMsET Ha NOKa3aHHe
rajnbBaHOMETpPA, BKJ/IOYEHHOrO B AHAaroHaib 5?

235. B mpeapinymeit cxeme (puc. 62) ranbBaHOMETp M3 Aua-
roHaJH 5 nepeHeceH B GOKOBYIO CTOPOHY 1, a Koy K — B npo-
THBOIIOJIOXKHYIO GOKOBYIO cTOpoHY 4. IIpH KakoM ycJIOBHH 3a-
MbIKaHHe ¥ pa3MbIKaHHe KJjlo4ya He OYyJeT BJHATh Ha NOKa3aHHsA
raJjibBaHoMeTpar '

236. B snexTpHYecKoH lenH, CXeMa KOTOpOH NMpHBeJeHa Ha
puc. 63, u3BecTHHI conpoTuBaeHusi R;, R, U R;, cuna toka [/
yepe3 Garapelo H pasHOCTb NOTEHUHaNOB V,; MeXAy TOUKaMH
2 n 1. Haiitn BeqMuMHY CONPOTHUBJIEHHS R,.

A )/ A 4
St Cmd ?
________ J
é
a L
] 7 2/
Pue. 63. Puc. 64.

237. s onpenenennsi BHYTPEHHENO CONpPOTHBJIEHHA 1
raJbBaHHYECKOrO 3JIEMEHTAa MOXHO BOCIOJIb30BATbCSl CXEMOH
puc. 64, B KoTopoil rajabBaHoMerp G

i |I £ ¢ 13BeCTHHIM CONPOTHBJEHHEM R,
¢ JlaeT OJIUHAKOBHIE OTKJIOHEHHS CTpeli-

KM, OyJeT JIH NOABHMXKHELIH KOHTaKT

? Haxoautbcss B B wau B C, npuueM

conporuBienne AB pis sroil unenu

- cneliianbHo nopGupaerc. [ycrs con-

& porupsiensie AB 13BeCTHO H paBHO

- |_J R,. UeMy paBHO BHyTpeHHee CONpO-

/{i ; THBJIEHHE 7 FajlbBAHHYECKOTO 3Jie-
MeHTa?

238. Pamka rajibBaHOMeTpa Mar-

Puc. 65. HHTOJIEKTPHUECKOH cucTeMbl o6sa-

JaeT AByMs MACHTHUYHLIMH o6MOT KaMH,
TaK 4YTO IIpH NPONYCKAHHHU OLHOr0 H TOro K€ TOKa MO 3THM 06-
MOTKaM B pa3HbiX HallpaBJICHUAX raJibBaHOMETD OCTA€TCsi HaHYJIe
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(puc. 65). Kaxnaas u3 0OMOTOK BMecCTe C JOOABOYHBIM COMPO-
THBJICHHEM K Helt umeer conporuBieHHe R,=150 000 Owm.
O6moTKa / BKJIOYEHA Napajlie/IbHO CONMPOTUBJIEHHIO R ,, COCTaB-
JIAIOLIEMY 4aCTh peocTata ¢ conporuBieHneM R,=10 000 Om
M IPUCOEIHHEHHOMY K rajlbBaHHUECKOMY 3JIeMeHTY, BHYTPEHHUM
COMPOTHBJIEHHEM KOTOPOro MOXHO InpeHe6peub. C mnomolbio
BpallalLerocsi KoMMytatopa K 3apsixaroT OT TOTO e JJ1eMeH-
Ta n=40 pa3 B ceKyHAy KoHaeHcatop C H paspsikKaloT Nnocjaen-
HUi C TOl Xe yacToToH yepe3 o6MOTKY // rajpBaHOMeTpa B Ha-
npaBJ/IeHHH, POTHBONOJIOXKHOM TOKY, HAYlIeMy yepe3 O6MOTKY. /.
ConporuJjieHHe R; peryJupyioT Tak, 4TOObl Ta/jbBaHOMETp
ocraBaJsicsi Ha HyJe; npH 3ToM R,=3000 Om. Uemy paBHa
€MKOCTb KOHJeHcatopa C? , .
239. Ha renerpadHoii. ofHONPOBONHONH JIHHHH HMeeTcsi Mo-
BPEXIEHHE C ONpeJe/eHHbIM COTPOTHBJEHHEM 3a3eMJIEHHs I
(puc. 66). ITokasaTb, 4yTO TOK / Ha NPHHHUMAIOIIEM KOHIIE JIHHUH

Puc. 66.

6yZeT HaUMEHbIUHM B TOM cJy4yae, KOrja MOBpexaeHHe Mpo-
u3ouL10 B cepeayiHe JHHUH. CONMpPOTHB/IEHHE IPHEMHOTrO anmnapa-
Ta MaJio MO CPaBHEHHIO C CONPOTHBIEHHUSMH BCeH JIMHHH.

240. Kak ycTpouTb OCBellileHHe OIHOH JIaMIIOYKOH Kopu-
Jopa, 4To6bl 4eJoBeK, BXONSIIHA C Jiro60ro KOHLA KOpHIAOpa,
MO BKJ/IIOYHTb HJIHM BBIK/IIOYHTb JIaMNOYKY, BHCSILYIO TOcepe-
J¥He KOpHAOpa, He3aBHCHMO OT TOrO, B KAKOM NOJIOXKEHHH HaXo-
JUTCs MepekJoyaresb Ha JPYroM KOHIle KOpHIopa?

241. Tesio U3 MJIOXOrO NMPOBOAHHKA MMeeT (GopMYy LHIHHA-
puyeckol TpyOkH. IlnuHa TpyOKH [, BHYTpEHHHH H BHEILHUM
paavychl MOBEPXHOCTEH r; U Iy, YAeNbHOE CONPOTHBJIEHHE Be-
mwecrBa Tpy6kH p. LluauHApHYECKHe MOBEpXHOCTH TPYOGKU MO-
KPBITBI O0OKJ/J1aJKaMH M3 HAEATbHOIO INPOBOAHHKA, H MEXIY
oOK/MaZlkaMH CO3JaHa HeKoTopasi pPasHOCTb IOTEHIHAJIOB,
BC/ICACTBHE 4Yero 4Yepe3 CTeHKY TpyOkH HAeT ToK. Haiitu
CONpOTHBJIEHHE TeJla R.

242. IlapoBo#i cJiofi, . 06pa30BaHHBIl KOHLEHTPUYECKHMH
cepaMH H3 HMAeanbHOrO NPOBOJAHHKA, 3alOJIHEH BELIECTBOM C
yAeNbHBIM CONpOTHBJeHHeM p. UeMy. paBHO conpoTuB/eHHe R
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5TOTO 1IAPOBOTO CJ10S1, €C/IM ero BHeIHHH paauyc 7y, a BHYTPEH-
HUHA r,?

243. TlokasaTb, YTO CONPOTHBJEHHE OXHOPOIHON IPOBOAS-
e cpefpl, 3anoJiHsiiomell Bce NPOCTPAHCTBO MEXAY IBYMS
ulieaJbHO INPOBOAALIMMU 060JI04KaMH IPOH3BOJBHOH (DOPMHI,
paBHo .p/(4nC), rae p — yHAeJbHOE CONPOTHUBJEHHE Cpelbl, a
C — B3auMHasi €MKOCTb 9TOH CHCTeMHI 3JEKTPOXOB-060JI0-
UyeK B BakyyMe.

244. J1Ba MeTa/NJMYeCKHX lllapa OIXHHAKOBOTO pajuyca r 1o-
IPYy>KeHbl B OJHOPOIHYIO Cpelly C YAeJbHBIM CONPOTHBJIEHHEM
p. Uemy paBHO conpoTuBieHHe R cpenpl Mexkay wapamu? Cuu-
TaTb, YTO PAacCTOSIHHE MeXIY lLIapaMH OYeHb BEJHKO IO CpaB-
HEHHIO C HX pajuycaMH.

245, Jlpa snektpoga A; U A, Npou3BOBHON (GOPMBI TUTy-
GOKO 3aphIThl B 3eMJII0 U CO€IHHEHBI MEXAY COGOH BO3XYLIHBLIM
npoBoRoM (TeJierpacdHast THHHS). DJIEKTPOIbI HAXOAATCS JATeKO
JpYT OT Apyra. EMKOCTH 3J1eKTpOJOB (B BaKyyMe) paBHBI COOT-
BetcTBeHHO C; U C,. [TouBy B OKpecTHOCTH KaxJIOro 3JeKTpojia
MOXKHO CYMTaThb OAHOpPOAHOH. HalTu compoTuBseHune 3eMiu R
MEX]Y 3J1eKTPOLaMH, €CJIH yJeJbHble CONPOTHBJEHHUS IMOYBHL B
OKDECTHOCTH 3JIEKTPOJOB PABHEI COOTBETCTBEHHO 0 H 0.

246. CpaBHHTb HanpsikeHHs V Ha K/lemMMax, a TakxKe MOII-
HocTH N, pa3BHBaeMble BO BHEIUHEH Lieny CJefYyIOWHMH ABYMS
reHeparopamu Toka: 1) Garapeeit 3 n=>50 3JjiemeHTOB, coelH-
HEeHHBIX ITIOC/JENOBAaTeNbHO H HMEIOIUX KaXIbiH 3. A. c. &1=
=2 B, npuyeM BHeIIHss LeNb HMeEeT CONPOTHBJEHHE R,;=
=200 OmM, a BHyTpeHHee CONpOTHBJEHHE 3JeMeHTa 7;=0,2 Om;
2) 251eKTpOhOPHON MAIIHHOH C HECKOJNIbKUMH JHCKaMH, CO3Jalo-
el Ha NIapOBBIX KOHAYKTOpax Da3HOCTb NOTEHLHA/IOB & ;=
= 100000 B u o6sanaromeii BHyTPEHHHM CONPOTHBJIEHHEM 7=
=108 Om, KOrJa ee NPHKJIIOYAIOT K BHELTHeH Leny ¢ CONpOTHB-
neHueM R,=10% Om. Kak H3MeHATCS CHJIbBI TOKOB H MOILLHOCTH
BO BHeLIHeH LieNH, ec/M CONMPOTHBJIEHHs BHEIIHHMX Uened ya-
BOSITCA?

247. CpaBHUTb HanpsikeHust V u MomHocTH N BO BHeIUHeH
eny, co3filaBaeMble: 1) AHHaAMO-MAlIMHOH NOCTOSIHHOTO TOKa C
BeChbMa MaJibIM BHYTPEHHUM CONPOTHBJIEHHEM, Jalollel BO
BHELIHIOI Lenb ¢ conporuienneM 20 Om Tok cuioit 5,5 A;
2) Garapeell 5/7eMEHTOB NpeNBIAYylleH 3ajauyd, 3aMKHYTOH Ha
takoe ke conporusienne 20 OM. Kak H3MeHATCS pe3yJ/ibTaThi
9TOr0 CpaBHEHHS, €CJIH BHelHee COMPOTHBJEHHE yMajieT B ABa
pasa?

248. Barapes ¢ 3. I. ¢c. =40 B u BHyTpeHHHUM CONPOTHB-
senneM r=5 OM 34MbIKaeTCsi Ha BHeIHee CONMPOTHBJEHHE R,
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u3MeHsomeecs ot HyJs 1o 35 OM. Tloctpouts Ha oxHOM yepre-
Xe caefyiolne rpaQuKi 3aBHCHMOCTH OT BHELIHEro COIPOTHUB-
JeHust R: 1) MOHmIHOCTH, pa3BHBaeMOH BO BHeIHeH wLeny;
2) MOIIHOCTH, pacceHBaiollelicss BHYTPH HCTOYHHKA; 3) BCeH
MOLIHOCTH:

249. DnexTpHyecKkas JaMIOYKa pacCUHTAHAa Ha Hampsike-
Hue V u notpebisier MomwHocTh N. HUTb 3TOH 1aMIOYKH MOXKHO
paccMaTpuBaTh Kak LHMJIHHAP AJMUHBEL [ ¢ paguycom r. Kakoit
IJuHE [” ¥ Kakoro paguyca r’ HyXKHO B3SiThb HHTb H3 TOIO XKe
MaTepHaJja, 4ToObl JIaMIIoOYKa NpH HanpskeHUH V' nmotpebisiia
moutHocth N'? B 060MX ciyyasiX CUHTaThb TEMIEPAaTypy HHUTH
NpH KaleHHH OAMHAKOBOH, a OXJaXKAeHHe HUTH IpPONOpI(HO-
HaJIbHBIM €€ NTOBEePXHOCTH.

250. BcuienctBue ucnapeHMst HUTH IIPH BBICOKOH TeMmnepary-
pe HaKaja AuaMeTp HHTH C Te€YeHHeM BPEMEHH yMEHbIIAeTCs.
Hackospko Hafio u3MeHHUTb (MOBBICHTb HJIH YMEHBIIHTH?) MpH-
JIOXXEHHOE K HUTH HaKaJsla HamnpskeHUe NPH yMeHBbIIEHHH Aua-
Metpa HUTH Ha p%, 4TOoGBI TeMnepaTypa HHTH OCTaJach IPex-
nell? OxJiaxJeHHe HUTH NMPOHCXOJHUT NMPOMNOPILHOHAILHO BEJH-
YlHe ee NOBePXHOCTH.

251. TTo cetu AmuHOMK 5 KM HEOOXOIAMMO NepeiaTh SHEPTHUIO
OT HCTOUHHMKA C HanpsikeHueM 110 B, umerolero MoiHocTsb
5 kBr. Kakoro muHumMasnbHOro Ainamerpa D oJiKeH ObITH MeA-
HbIfl TPOBOJ, YTOGHI IOTEPH SHEPTHH B CeTH He npeBbianu 10%
OT MOLIHOCTH UCTOYHHKA? ¥ JieJbHOE CONPOTHBJICHHE MEIH p=
=0,017-10-* Om-cMm.

252. Or ucrouHuka ¢ Hanpsixkennem &=100 000 B TpeGyer-
cs mepenatb Ha paccrosinue [=5 kM MomHOocTb N =5000 kBT,
HonycruMasi notepsi HanpsiKeHHs -B nposojax n=1%. Pac-
CYHTaTh MHUHHMaJbHOe ceyeHHe S MeIHOro NpoBOJa, NMPHIOJ-
HOTO Jifi 3TOH LenH. YHenbHOe CONPOTHBJEHHE MeIH p==
=0,017-10-¢ Om-cm. CpaBHHTb € pe3yJIbTaToM MNpeNbIAYILEeH
3aJjauH.

253. Bo CKOJIBKO pa3 cJjeflyeT NOBLICHTL HalpsiKeHHe HC-
TOYHHKA, YTOObl CHH3HUTH IIOTEPH MOLIHOCTH B JMHUH B 100 pas
IpH nepefade TOH K€ CaMOM MOLIHOCTH MpPH YCJIOBHH, YTO B
IepBOM CJIyyae NajleHHe HanpsiKeHHs B JUHMH AV=nV, rne
V — nanpsikeHHe Ha Harpyske?

254. M. O. JlonuBo-0o6poBOJNbCKUH TPENIOKHI TPEXTpPo-
BOAHYIO CHCTEMY TIOCTOSTHHOTO TOKa, H300paKeHHYI0 Ha
puc. 67, a. ITpenmyliecTBo 3TOH CHCTEMBI 3aKI0YAETCS B YMEHb-
LIIEHUH MacChl MeJIM, HeOOXOAUMOH AJ1s1 TPOBOJOB, COeANHSIOLHX
HCTOYHHK C HArpy3kod. JIjisi BbISICHEHHS 3TOTO NMpeHMYILEeCcTBa
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CpaBHHM JBe CHCTeMhl a) ¥ 6) Ha puc. 67, nepejarolive oAUHa-
KOBYIO MOILHOCTD Y).

1) Onpenennth OTHOCHTe/NBPHOE YMEHbIEHHE MacChl NPOBO-
aoB B cucreMe Jlonmpo-J1o6poBOJLCKOrO NpH CJAEAYIOMHUX Yc-
JIOBHAX: HAarpysku B CHCTEMe a) CHMMETPHYHHI, T. €. R;=R,;

A
& 7 R,
y/
& 7y & 7 A
h
a) 5)
Puc. 67.

nepejiaBaeMbie MOLIHOCTH M NIOTEPH MOWHOCTH B CETH 15 06ENX
CHCTEM OJIHHAKOBbI; B KaXJIOH CHCTEMe BCe NPOBOJA HMEIOT OfiH-
HaKOBOe ceueHMe; JUVIHHBl M MaTepHal NpOBOXOB Be3JlE OAHHA-
KOBHI. .

2) TIoacuntaTh COOTHOLIEHHE NOTEPb MOLIHOCTH B CETH ANS
0o6enX CHCTEM NPH HECHMMETPHYHBIX Harpyskax B CHCTEME q),
CuMTas, YTO CONPOTHBJIEHHE NPOBOLOB BHIOPAHO HCXOAS H3 yC-
JI0BM#, c(HOPMYJHPOBAHHEIX B M. 1), H MOLIHOCTb TeHepaTopoB
o6enx cucteM ofuHakoBa. OnpenennTh OTHOLIEHHE NOTePh MOLI-
HOCTH KaK (DYHKUMIO BEJHUMHLL a=1,/1,.

255, MmeioTcst TpH 3J€KTpHYeCKHe JIaMIOYKH, pacCuuTaH-
Hble Ha Hanpmxeune 110 B u nmetomue momHoctu 50, 50 n
100 Br. I'lo kakoii cxeme MOXXHO BKJIIOYHTD 3TH JIAMIIOUKH B CETh
¢ HanpsikenneM 220 B Tak, YTOOBI BCe OHH rOpeNH MOJHBIM
HaKaJsoM?

256. B kKopuIOp KBapTHpBH NOABEJEHO HanpsKeHue V=
=120 B. B cepennne Kopuiopa H B NPOTHBOIOJIOXKHOM OT BBO-
Ja konue ropst 100-Barthbie siamnoukn. OT BBOAa 10 BTOpO#
JIAMIIOYKH B KOHIle Kopujopa paccrosiine [=20 M. Ha-
CKOJIbKO HM3MEHHTCSl NoTpebsisieMasi JIaMIIOYKaMH MOLIHOCT,
€CJii Ha PAaBHOM PacCTOSSHHH MEXJY HMMH BKJIIOUHTb 3JIEKTPO-
nAuTKY, norpebasiomyio 1ok /=5 A? Ceuenue mposoga S=
=2 MM2. H3MeHeHNS CONPOTHBJIEHHH JlaMIOYEK MOXKHO He
YYHTHIBATh.

1) Nas ocywecTBaeruss stoli cuctembt Jlonmpo-HoOpoBonbckuil cne-
IHAJbHO CKOHCTPYHPOB2Jl MAlIHHY MOCTOSHHOTO TOKa C JEJMTENIEM Ha-
NpsAXKEHH#, TaK YTO BMECTO ABYX MalUHH, YKasaHHHIX Ha puc. 67, a, npume-
HAJACh OJHA MAIIMHA,
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257. Ilana snekTpuueckas Llenb, B KOTOPOH HaXOAUTCH,
NIOMHMO JAPYTHX CONPOTHBJEHHH, HEKOTOpOe CONpPOTHBJIEHHE
R,, norpebasiomee MomHoctb N. Korja x K/aemMMaM 3Toro co-
NPOTHBJIEHHS! NMOAKJIOYAIOT NapajJleJbHO ellle OJHO TaKoe iKe
CONpOTHBJIEHHE, TO B HHX OOOMX TaKkKe pacXOAyeTcs Mo~
Hocte N. Hatp mpocreiiilylo cXxemMy H pacueT Takoi LemnM.

258, Haiitn 3akoH noBbILIeHHs TeMmnepatypbl T MaHraHu-
HOBOH NPOBOJIOKH, 1O KOTOPOH MJeT NOCTOSIHHbIN TOK. [IpHHATH
3aKOH oxsaxpaeHus HploToHa, T. €. CUMTaTh, YTO KOJHYECTBO
TeJia, OTJiaBaeMoe eIMHHIeH TIOBEPXHOCTH NPOBOJIOKH 33 €iM-
nuuy Bpemend, Q=k(T—T,), rae T, — TeMnepatypa OKpy-
JKaroue cpennl, & — kodddunnest B 3akone Helorona. B Ha-
YaJbHBI MOMEHT TeMnepaTypa NpOBOJIOKH paBHA TeMIieparype
okpyxatoueil cpenl T'o. ConporHBiienne NPoOBOJNIOKH R, AJHHA
l, paguyc ceyeHHs ee r, MJIOTHOCTb T, YAeJbHas TEMJOEMKOCTh
¢. Cusa ToKa, MAYLIEro 1o MpoBOJIOKe, NOCTOSIHHA W paBHa [.
ConporuBjieHHe MaHTaHHHa He 3aBHCHT OT TeMIepaTyphl.

259.' K asieKTpozaM 3/1eKTPOIMTHYECKOH BaHHBI NPHJIOXKEHA
PasHOCTb NOTeHLHanoB V, Kotopasi NoAJep>XHBaeTcsl NOCTOsH-
Ho#i. ConpoTuBJeHHEe 3/IEKTPOJINTa B pe3yJbTaTe YBeJHUYEHHSA
NOJABUKHOCTH HOHOB M HX KOHLEHTPALHH MEHSETCs ¢ TeMile-
paTypoii N0 3aKOHY

Ry
R=1rar-
IlpunnMas, 4TO OXJ1aXK/ieHHE 3JIEKTPOJHTA NMOAYHHEHO 3aKOHY
HeioTona (cM. npeapinyiyro 3afauy), HaliTH yCTaHOBHBLIYIOCS
Temneparypy aJektposnurta. IloBepxHocTb ajiekTposinta S
TeMnepaTtypa okpyxxaioiteii cpenpt To. Maccy szekTponuta m
H €ro YAENbHYIO TEIIOEMKOCTb ¢ CYUTaTb HEN3MEHHBIMH.

260. Kax 3aBHCHT OT BpeMeHH MOWHOCTb N, BhAejseMas
TOKOM B YTrOJIbHOM CTepXKHe, BKJ/IIOUEHHOM Ha MOCTOAHHOE Ha-
npskeHde V, eciau conmpoTHBJeHHe R YIJjisi 3aBHCHT OT TeM-
nepaTypsl 10 3aKOHY

= _Ro
R= 1+ aT
M ec/M NPOBOAHHMK OXJaxJaercs no 3akony Helotona (cm. sa-
Aauy 258)? .Macca yras m, YyZAeabHasl TENJIOEMKOCTb ¢, TO-
BEpPXHOCTb S, HayajbHas TeMmneparypa yryisi H OKpyKaroulei
cpennt T. '

261. Vmeercs n naeanbHO NPOBOASIHUX TeJ B BaKyyMe C 3a-
psANaMH gy, g, ..., gn U NOTEHUHANAMH @y, Py, ..., Pp. Kakoe
KOJIHYECTBO Temia GyleT BHIAE/SATLCS €XKECEKYHAHO, eCii Npo-
CTPAHCTBO MEXAY STHMH TeJaMH SaNoJHHTL ORHOPOXHOH
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HMAKOCTBIO C YIeNbHOH MPOBOAMMOCTBIO A M JHIJIEKTPHUECKON
NPOHHIAeMOCTbIO €, a IOTeHIHabl TeJ MOJNepKHBATh MPH:
NPEXHUX 3HAYEHHAX?

262. K sapspkeHHOMY JI0 HanpsikeHust V, koHIeHcaTopy ¢
eMKoCTbio C; TOJIK/II0YaeTCsl He3apsKeHHBIH KOHAEHCaTop C eM-
Koctbio C, (puc. 68). Halitu 3aBuCHMOCTH TOKa B IENH OT Bpe-

—_—— ME€HH, €CJH CONPOTHBJIEHHE MPOBOJAOB,
' {3 COeJMHAIOWINX OOKJ/MaAKH KOHIEHCaTo-
_L tl. pos, paBHo R. Kakoe kosnnuecTBo TenJia
=4 { == BBIAENMTCS B NPOBOJAX B pe3yJbTaTe
T T NPOXOXKJEHUST TOKa?

1 263. IlnacTuHbl BO3MYLIHOTO KOHIEH-

catopa ¢ eMkocTbio C=10-1°D coexune-

Puc. 68. HBI C CONPOTHBJ/IEHHEeM R yepe3 GaTapero

¢ 3. A c. & Ilnacrunbl GbicTpo c6iiu-

)Karoress B TeyeHHe BpeMeHH A¢=10-2% c, paccrosiHHe MeXay

HUMH TP 3TOM yMeHbluaercsi BaBoe. [Ipu kakoMm ycioBuu 3a

5TO BpeMs 3apsifi KOHJEHCcaTopa NPAKTHYECKH He H3MEHHTCs?

Haiitn nxkoyneBo teno Q,, KOTOpPOe BbIAEIUTCS B CONMPOTHB-
JIeHUH R K MOMEHTY OKOHYaHHUS TNepe3apsiiKH.

§ 3. IlocTosiHHBIE MArHHTHI

264. Tpu cOBepIIEHHO OJUHAKOBBIE MAarHUTHbIE CTPEJIKH
pacnosiokeHbl B BepLIMHAX PaBHOCTODOHHErO TPeyroJibHHKA.
Crpe/siKH MOTYT BpalllaTbCst BOKPYT OCeH, NepneHUKYJ/SIPHLIX K
IUVIOCKOCTH TPeyroJbHHKA. BcemMu ocTalbHBIMH BJAHSHUAMH H
MarHUTHBIM nosieM 3eMJIM MOXKHO npeHeGpeub. [lJHHA CTpesiKH
MHOrO MeHblIlle JIHHBl CTOPOHBI TpeyroJbHHKa. KakoBo noso-
JKEHHE PaBHOBECHsI CTPEJIOK?

265. MarHuTtHast cTpesnka 06/aJaeT MarHUTHBIM. MOMEHTOM
M (HanpaB/ieHHe MarHUTHOTO MOMEHTa COBMAajaeT C HampasJe-
HHMEM OCH CTPEJKH OT IOXKHOTO noJsiioca K ceBepHoMmy). Hafitu
noTeHuKas V u HanpsikeHHOCTb /I MarHHTHOTO 1OJIsI B TOUKe A,
HaXOJsALIeACsT Ha pacCTOSIHUH d OT LiegHTPa CTPeJIKH B HanpasJie-
HMH @ OTHOCHTEJIbHO OocH cTpesikd. Kakoi yrosn 0 ofpasyer Ha-
TNpSIXKEHHOCTb Mo B Touke A ¢ panuycoM-BeKTopom d? Mar-
HUTHAs POHHIAeMOCTb cpelbl (. Paccrosinue d MHOro 6osblie
IJIMHBEL [ CTpeJIKH.

266. MaruutHasi cTpeska ¢ MomeHToM Mt pacmosoxeHa B
OJHOPOJHOM MarHHTHOM IOJIe, HaNpsKeHHOCTb Kortoporo fH,
1 o6pasyeT ¢ HanpaBseHHeM noJs yroa 0. Uemy B 3TOM cayuae
paBHa INOTEHLHAa/NbHAs SHEPTUS &poy CTPEIKH B MarHHUTHOM
nose?
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267. JIBa OAMHAKOBBHIX JOCTATOYHO TOHKHX MAarHHUTa HaXo-
IATCS Ha PacCTOSTHHM, KOTOpoe B 1 pa3 6oJiblie JJIHHBI KaXI0TO
u3 Hux. C Kako#l cusoll F mpUTSTUBaIOT OHHU APYT ApYra, eciH
MaTHUTHBI MOMEHT Kaxzjoro us Hux M, a amiHa [ 1 oHM pac-
MOJIOXKEHBI Ha OXHOH NpSIMOH pa3HOMMEHHBIMH MOJIIOCAMH JIpYF
K Jpyry? MarHurHasi NpOHHI@eMOCTb cpelbl u=1 u n>>1.

268. Onpenenuts nepuopn KoseGauuil T MarHUTOB HpelbIAY-
wel 3aja4l, ecau HX cOMH3HTh TaK, YTOObI PAacCTOSHHE MeXAY

HumH 6610 B n=20 pa3 MeHbIle JJIHHBI KaXJ0ro W3 HHX, H OT-
KJIOHHTb HX B OJHY CTOPOHY Ha HeGOJIbIIOH yroa ¢, Kak yKasa-
HO Ha puc. 69, a 3aTeM OTHYCTHTb, MarHHUTHL yKpemJeHH Ha
ocsix 6e3 TPeHHsl, H MOMEHT HHEPIHH KaXIOro MarHuta BOKPYT
ocH paseH J.

269. YMeHbIIMTCA MJH YBEJHUYUTCS NepHoJ KoJsieGaHui
€CJI B Ha4aJbHbIA MOMEHT MarHHTEHI (CM. YCJIOBHS NpeabinyIeit

3ajauM) pas3BelieHbl Ha OJHMHAKOBbIE MaJble YTIJH B DPa3HbIe
CTOPOHEI NPHUMEPHO TaK, KaK yKa3aHo Ha puc. 70, a 3aTeM OT-
NyIIEeHbI?

270. B oxHOpPOZHOM BEpTHKAJTbHOM MAarHHTHOM IIOJIE BHCHT
TNOJBELIeHHbIH 32 OJAMH KOHeLl TOHKHH HaMarHHYeHHBIH CTep-
)eHb, MarHuTHEIE MoMmeHT crepxkHa Mt =49 CI'CM, Mmacca
ero m=>6 r, qmuHa /=100 mm. HaliTh BenMunHy U HanpaBJeHHe
HanpsiKeHHOCTH noJist H, ecnu nepuox KoneGanuit T 3TOro Mar-
HHTa B /iBa pasa OoJblue nepuoja ero xosnebauuit T B OTCYTCT-
Bue MaruutHoro nojsi. ITomyuutsr ofuee Bhipaxenwe aiaa T.

271, MarHuTHBI MOMEHT CTpesiKH Komnaca I, ee macca m,
nnuHa [. TopusoHTaJbHAs ciaramoouiasi 3eMHOTO MarHHTHOTO
nonst H. PaccmaTpuBasi MaTHHTHYIO CTPEJIKY KaK TOHKHH cTep-
JKeHb, OnpelieJiuTh nepHoA T ee KosieGaHHH B MarHUTHOM IOJle
3emaH.

272. MarHuT ¢ MarHUTHHIM MoMeHTOM )t B Bue LH/HHJ-
pHYECKOTO CTePXKHSA MacCel m H pafuyca R nojBelieH 3a CBOW
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CepeMHy Ha HUTH caefyloliuM ob6pasoM. B cepeauue crepxus
NepneHHKYASPHO K OCH MPOCBEPJ/IEHO OYEHb MaJioe OTBEpPCTHE,
B KOTOpDOM 3aKpemJ/eHa HUTb. Kak pacrosioxuTcsi cTepiKeHb B
MarHUTHOM moJie 3eMJ/IH, FOPH30HTa/bHAsi H BepTUKa/JbHas CO-

CTaBJISIIOLIHE KOTOPOTO COOTBETCTBEHHO paBHBI H, u H.?
273. B y3koM 3a3ope MarHHTa HanpsiXKeHHOCTb .MOJIS
H=400 3 (puc. 71). KakoBa Hanps:xenHocTh noas H, B Ma-
TepHasne MarHHWTa BGJIH3H 3a30-
l ‘ H | pa, ec/li MarHUTHasi MPOHHULIae-

% MOCTb MartepHaja p=>500?

l ‘ l l l 274. HamarHuueHHocTb ¥

NpsIMOYTOJILHOrO 6pycKa OiUHa-

KOBa BO BCeX TOYKax Gpycka

Puc. 71. Puc. 72. M HampaBJeHa BIOJb €ro OCH

(puc. 72). Haiitn noBepxHOCT-

HYIO [JIOTHOCTb O MarHHTHBIX 3apsif0B Ha KOHLAX Gpycka H
cooTHoleHHe Mexxay B u H BHyTpH Opycka.

275. MarHuTHasi cTpeJKa IHpeJCTaB/sieT COOOH MNPSAMYO
TOHKYIO CTaJIbHYI0 CHULIY AMuHBL {=6 cM M Maccel m=1 r.
Crpesika MoxeT CBOGOZHO BpallaTbhCsl BOKPYT BepPTHKAJIbHOH
ocH, npoxoasiued yepes ee LeHTp Macc. [locie oTk/IOHEeHHs OT
NOJIOXKEHHs] PAaBHOBECHSI OHA COBepIUaeT KoJieOaHHs B MarHuT-
HoM nosie 3eMsH. Ilokasatb, 4TO 3TH KO/MeGaHHsS TapMOHHYe-
CKHe (NPH MaJIbiX yr/iax OTKJOHeHHs1). OmnpelenuTb Mariur-
Hbifi MoMeHT It cTpesikH, 3Has, YTO mepHoA KoJaeGanuii T=5 ¢
H TOpH30OHTa/lbHasl cJjaraiomas semHoro noas H=0,2 3.

276. TlocTosiHHBIA MarHWT B (opmMe MOJKOBBI C KPYTIJIBIM
ceyeHHeM, AHaMeTp Kortoporo D=2 cM, crnocobeH yAepiaTb
SIKOPb C TpY30M, KOTOpble BMecTe HMeloT Mmaccy m=10 Kr.
YeMy paBHBI HanpsiKeHHOCTb Ff MarHHTHOro nosis BGJIH3H MO-
JIIOCOB MarHHTa H MOBEPXHOCTHAs NJIOTHOCTb G MAarHUTHBIX 3a-
pPAAOB Ha noJoce?

277. Psin ONMHAKOBBIX MAarHHTHBIX CTPeJIOK HacameH Ha
OCTpHsI, HaXOAsALKeCs] Ha ONHOHN NMpPsIMOH, Ha paBHBIX pPaccTos-
HUAX ApYT oT Apyra. KakoBbl BO3MOXKHbIE MOJIOXKEHHS PaBHO-
BeCHA M KaKHe H3 HHUX YCTOHYMBBHI?

278. T'OpH30HTAJILHYIO CJATAOLLYI0 3eMHOro moast H mMox-
HO OMNpEeNeNHTb CJAEAYIOHIUM 00pa3oM. B3ATb CHJIBHBIH KOpOT-
KHH MarsuT B BHJE NPSMOYTOJbHOIO OpPYCKa, HacaXKeHHOro B
UEeHTpPe Ha BepTHKAaJbHOE OCTPHe, W HalTH mepuoi T Majsix
Kosie6aHUH ero OKOJIO MOJIOMEHHS] PaBHOBeCHsS. 3aTeM pacrno-
JIOXKUTb €ro MepleHAHKYJ/SIPHO K 3eMHOMY IOJIIO B TOPH30H-
TAJIbHOHA MJVIOCKOCTH M MOMECTHTb KOPOTKYIO MarHHTHYIO CTpeJ-
Ky Ha NPOJIOJIXKEHHH OCH OPYCKa Ha pacCTOAHHH d, MHOTO 60Jb-
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eM JJIHHBI 6pyCKa, U ONpeAeJuTb YroJ o, KOTophii o6paso-
Bajia CTpeJiKa ¢ HanpabseHHeM 6pycka. Kak, snasa T, d u «,
BbIYHCANTE H? MoMeHT HHepuuH GpycKa OTHOCHTENIbHO Bep-
THKaJIbHOH OCH, IPOXOAsiLIEeH yepe3 ero UeHTpP, CUNTATh H3BECT-
HbIM W paBHbIM J.

279. Kaxk 43 JaHHBIX npeibliymell 3ajaud ONpejesNHTb
MarHuTHbi# MoMeHT I 6Gpycka?

280'). CoGoaHas sHeprus ¥, TepMoaMHAMHUECKH# NOTEH-
uuan @ u sutanbnuA / W30TPONHOrO MarHeTHKa ompejens-
I0TCS1 BBIPaXKE€HHSIMH

1 1
¥=U—TS, O=¥Y— HB, [=U—y HB,

rae U — BHyTpeHHsIS 3Heprusi, a S — SHTPONUSI MarHeTHKa.
(Bo BceM maibHeflleM NpeANoJiaraercsi, Yo o6beM MarHeTHKa
V nocrosinen u paseH eaunnuue.) [lokasarb, yto Ajs BCAKOro
GECKOHEYHO MaJIoro KBa3HCTaTHYECKOro MpoLecca BbIMOJIHS-
I0TCSi COOTHOLLEHHS

d\If=_SdT—|-%HdB,
d@:—-SdT—%BdH,

dl =T dS—- BdE.
#11

281. Haiith BhipaxkeHHs A/ MJIOTHOCTH CBOGOAHOM M BHYT-
peHHel 3Hepruu mapa- M JuamarHeTHka.

282. IlokasaTb, 4TO A/l JMaMarHETHKOB BHYTPEHHsisi SHEP-
rHd COBNAajaeT co CBOGOAHOH.

283. BbiuMcaHTh IJIOTHOCTb BHYTpPEHHeH H  CBOGOAHOM
SHepruil AJIsl NapaMarHUTHBIX Ta3oB.

284. Hafith pasHOCTb MeXZAy TENJOEMKOCTSIMH €RHHHIbI
obbeMa napa- M JAHaMarHeTHKa NpH MNOCTOSHHOH MHAYKIMH
Cp M TNOCTOSTHHOH HanmpsiXKeHHOCTH MarHutHoro nosas Cy.
Kak ocylecTBHTh HarpeBaHHe HPH NOCTOSIHHOM /?

285. Halitn n3MeHeHHe TeMmmepaTypbl NnapaMarHeTHKa NpH
KBa3HMCTaTUYeCKOM afnabaTHYeCKOM HaMarHWYMBaHHUM (Mar-
HHUTOKanopHuecknil apdexr). O6beM napamarseTHka BO Bpems
HaMarHH4YHBaHHS MOAJEPIKHBAETCH MOCTOSHHLIM.

. 1) 3apaun 280—292 npeanosaraloT SHAKOMCTBO C sSIBIEHHEM SJIEKTPO-
MarHHTHOH HHJIYKUHH, @ TaKXe BOMPOCAMH, CBSI3aHHEIMH C SHeprueit
MarHHTHOTO MO0JS H NpolleccAaMH HaMarsHHYHBaHHA.
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286. Peumth npemwinyinyio sagauy B NpPeRNoOMKEHHH, UTO.
MarHUTHasi BOCNPHHMYHBOCTb IapaMarHeTHKa IOJAYHHSAETCH
sakony Kiopu x~1/T. TlpeneGperasi 3aBucumoctbio Cy OT
MarHuTHOTO NOJISE M OT . TEMIIepaTyphl, BBIYHC/IUTb H3MEHEHHE:
TeMIepaTypbl IpH afnabaTHYeCKOM pa3MarHHYMBaHMH, KOTJa
noJie meHsiercst ot H 1o HyJss.

287. HaiiTi naMeHeHue TeMnepaTypsl NapaMarHHTHOTO rasa,
K KOTOpPOMY NpHMeHHMa KJlacCHYeCKasi TeOpHsl TEIJIOEMKOCTEH,
npu aavabaTHyecKoM pa3MarHuuuBaHdu. IlonyudTb wHCieH-
HBIH pe3y/bTaT JAJs KHCJIOpOla NPH HOPMAJIbHBIX YCJIOBHSIX
(T=293 K, P=10° puu/cM?). MarHuTHasi BOCIPHUMYHMBOCTb
kucjopona x=0,16-10"%, HayasbHOe BHaueHHe MAarHHTHOTO
nons H=3-10¢ 3.

288. Tlouemy MarHuToKaJjopuueckuit adupekr, Haromui npu
HOPMAaJIbHBIX YCJIOBHSX HHUYTOXHBIE TIOHUKEHHS TeMIepartyphl,
sBJIsieTCs QpEKTUBHBIM METOIOM IOJIYYeHUs CBEP XHH3KHX TeM-
nepatyp?

289. Ilokasatb, yro BOJIM3M abCOJIIOTHOTO HYJs TeMIepa-
TYpHI JJIS1 1apa- ¥ JUaMarHeTHKOB BBIIOJHSIIOTCS COOTHOLIEHHUS
lim 24— lim 2% —o.

T—-0 T—0

290. [Ilesoynbie MeTassibl, KaK NOKa3LIBaeT OMBIT, 06./1aja-
10T apaMarHeTH3MOM, He 3aBHCAIIMM OT TeMneparyphl. Ilayau
O6BSICHHI 3TO OOCTOSITEJLCTBO TEM, YTO NapaMarHeTH3M TaKUX
METa/JIOB O0YCJIOBJIEH He MAarHUTHBIMH MOMEHTaMH aTOMOB, a
CNHHAMH 3JIEKTPOHOB IPOBOAMMOCTH B Merasax. Ilokasarts,
UTO TeMIepaTypHasi He3aBHCHMOCTb TNapaMarHeTH3Ma «3JjeK-
TPOHHOTO r'a3ay B MeTa/IaX sIBJsieTCs CJIeACTBHEM TepMOIHHa-
MHKH. ’

291. Ilokasatb, 4To BOJIM3H aGCOJIOTHOTO HYJsl TeMIepa-
TYphl BBINOJIHSIETCS] COOTHOLUEHHE

lim (0%/dT); = 0.
T—>0

292. B kinaccHyecKo TeopuM napaMarsHeTrHama rasos JlaH-
JKeBeHa HaMaTHUYEeHHOCTb % ONpeesisieTcsi BhIpaXKeHHeM

% =nM (cthx——i—) ,

roe M — MATHUTHLIE MOMEHT aroMma, 1 — YHCJIO aTOMOB B
equuune obbema, a x — Ge3pa3MepHasl BeJMUYHHA, paBHas
WMH/(kT). Kako#i BUA NpUHMMaeT 3TO BhIpaXKeHHe BOJIH3H
aGCoJIIOTHOTO HYJISI TeMIepaTyphl? BhLINOJHAETCA JIM IIPH 3TOM
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TeopeMa HepHcra? Paccmorperb Te ke BONPOCH  AJst
npocrefiiiel KBaHTOBOH TeOpPUM NapaMarHeTHaMa, B KOTOpPOH
npeirnoJiaraeTcsi, 4YTo MarHUTHBIH MOMEHT aTtoMa OO0YyCJIOBJIEH
CNMHaMH 3JIeKTPOHOB H paBeH OJHOMY MarHetoHy Bopa. B sroit
TEOpHH '

% =nMt th x.

§ 4. MarauTHoe moJe TOKa.
CBepXnpoBOAHHK B MAarHUTHOM ToOJe

293. M3 xycka H30/MpOBAHHON NpPOBOJIOKH CleNaH KpyrT-
JIBIl BUTOK pazuyca R M NOJKJIOYEH K HCTOUHHKY TOKa C IMo-
CTOSIHHO# 3. A. €. &. Kak H3MeHHTCSl HanpsKeHHOCTb MarHHT-
HOTO MO0JIS1 B LIGHTPe KPYTra, eCJH U3 TOrO XKe KycKa IPOBOJIOKH
clejaTh 7Ba NpPUJETraAIUX APYT K APYry s
BHTKa pajuyca R/2?

294. JlaH MJIOCKHA 3aMKHYTHIA KOHTYD
IPOM3BOJIbHOH (OPMBbI, IO KOTOPOMY HJIET
ToK (puc. 73). Onpejesnuth HanpabJjeHHe
HanpsIXKeHHOCTH MarHHTHOTO MOJsi B TOYKE
A, Jexalllell BEyTPH KOHTypa, U B TOUKe Puc. 73.

B, nexaiueii BHe KOHTypa.

295. B1osb CTEHKH LHJIHHAPHYECKOH TPYObI UAET MOCTOSIH-
HEI TOK cuJiel /. KakoBa HanpsiXKeHHOCTb MarHUTHOTO moast H
BHYTPH M BHe TPYOBI?

296. Ilo onHopoaHOMY NPSIMOJIMHEHHOMY LHJIHHAPHYECKOMY
NpPOBOAHHKY pazuyca R uuer Tok [. Halith Hanps:keHHOCTb
MarHHTHOTO 1oJist  BHYTPH U BHE IIpo-

BOZHHMKA Ha PacCTOSIHHH r OT OCH.

297. BecKOHEYHO IJIMHHBIA LHJIHHJ-
puueckuii nposoj (pHc. 74) COCTOMT U3
IBYX KOaKCHAJIbHBIX IHJIHHAPOB: LieH- A
TPaJIbHOTO CIVIOLIHOI'O IHJIHHIpPA pajuy-
ca R;, cHenaHHOro M3 Marepuaja C
YZAeJbHbIM CONPOTHUBJIEHHEM Py, H OKpPY-
2JKAIOLLETO €ro MoJIoro LMJHHIPa ¢ BHell-

HHM PaJiiyCcoM R,, H3rOTOBJIEHHOTO u3

MaTepHaJa C yJeJbHbIM CONPOTHBIEHHEM Puc. 74.

p,. BHelIHSiA NMOBEPXHOCTb CILIOMIHOIO

M BHYTPEHHSI1 NOBEPXHOCTb IIOJIOTO LMJIHHAPOB HaXOAATCS B
37IeKTpHYECKOM KoHTakTe. Ilo mpoBoay napas/esbHO ero ocH
TeYeT INOCTOSIHHBIH TOK /. HallTu BhIpakeHHs JJis HalpsiKeH-
HOCTH MAarHHTHOrO noJisi /1 BHYTPH M BHe NPOBOJOB.
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298. Bnosb TOHKOCTEHHOH LHMJAMHApPHYECKOA TPYOKH pa-
Jauyca R =25MM Teder noctostHHbIA Tok /=20 A. B creHke Tpy6-
KH HMMeeTcsl TOHKasl 1enb LHpUHBI d=1 MM, mapasesibHas
ocH TpyOku. OnpenesuTs HanpsiKeHHOCTb MarHUTHOro nosst H
BHYTPH TPYOKH Ha PAcCTOSIHHH 7 OT CEPEJUHBI e , GOMbLIOM
[0 cpaBHeHHIO ¢ d.

299. Ilo nByM GecKOHEYHO AJIHHHBIM NPSIMOJMHHEHHLIM NpoO-
BOJIHHKAM, CJEJaHHbBIM H3 HEMarHHUTHOrO MarepHaja H H30JH-
POBAHHBIM JIPYT OT IPYyTa, TEKYT
B IPOTHUBONOJIOXKHEIX Halpas-
JIEHUSIX TOKM C OAHOH M TOH
ke mioTHocTbio j=1000 A/cm2.
IlpoBonHHKH OrpaHHYeHBl LH-
JIHHIDHUYECKUMH IOBEPXHOCTH-
mu. (Ha puc. 75 nonepeunnie
ceyeHHs! MPOBOAHHKOB 3allTPH-
xoBaHbl.) Halitu BenuunHy u
HanpaBJieHHe HaNpsKEeHHOCTH

Puc. 75. MarHHTHOIO NoJist B nosioctH 7.

Tok B seBoM mnpoBOAHHKE Ha-

npaBJieH K YHTATesIo, a B MPaBOM — OT 4YHuTaress. PaccrosiHue
MeXIYy OCSIMH UUWJIHHAPOB AB=d=5 cm.

300. OnpenesTHTh HaNPSIXKEHHOCTb MaTHHTHOTO MOJISI BHYTPH
6eCKOHeYHOH LUJHHAPHYECKOH NOJOCTH, CheJaHHOH B 6Gecko-
HEYHOM HHJIHHAPHYECKOM MpOBOJAE, BJAOJb KOTOPOIO Teyer
MOCTOSIHHBIA TOK IJIOTHOCTH j, PaBHOMEPHO pacnpejeseHHbI
no ceyeHHIO NpoBoja. PaccTosiHMe MeXAy OCSIMH NpOBOJA H
HOJIOCTH paBHO d.

301. B BBICOKMH LUHMJIHHAPHYECKHH COCYZA paauyca R Haaut
3JIeKTpoaUuT. BHYTPH cocyla mapasjiesbHO €ro OCH pacroJio-
XeH LHIMHAPHYeCKHH MeTa/VIH4eCKHH CTepKeHb, NOBEPXHOCTh
KOTOPOTrO NOKphITa H30JHpYIOLel KpacKoi. Paccrosinue Mexay
OCSIMH CTEPIKHSI H cocyla paBHO d. B ajieKTposiHTe napanjenbHo
OCH TeYeT TOK CHJIbI /, BO3BPAILAIOILUHCS OOPaTHO 1O CTEPAKHIO.
Cuurasi IUVIOTHOCTb TOKAa B 3JIEKTPOJIHTE IIOCTOSIHHOH, HalTH
CHJIy, C KOTOpPOH MarHMTHOe NoJie, CO3JaHHOe paccMaTpHBae-
MBIMH TOKaMH, ZeHCTBYyeT Ha eNMHHULY AJUHBI crepxHsi. Kynma
Ta CHJa HanpaBneHa? Paanyc crepxHsi paBeH r.

302. Ha puc. 76 nokasaHa cxema CHMMETPHYHOTO pasBer-
BJIEHHS] TOKOB. Bce NpPOBOAHHKH NpPSIMOJIHHEHHBI, GECKOHEUHB
H JieaT B OfHOH miockocTH. OnpenenuTb HanpsiKeHHOCTb
MArHHUTHOTO TIOJIST HAa JIMHHH, NEePNeHAHKYJSPHOA K NJIOCKOCTH
TOKOB M MPOXOAAILEH Yepe3 TOUKY A, eC/iH CH/1a TOKa B KamaOoH
BeTBH paBHa /.
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303. Pemnte 3amauy 302 c TakuM H3MEHEHHEM YCJOBHS,
KaKoe MOXHO BHIETb Ha puc. 77.

! Hp ' L

Puc. 76. Puc. 77.

304. Onpenenuth HaNPsSIAKEHHOCTb MATHUTHOIO MOJIS B IJIO-
CKOCTH CHMMETDHH IPOBOJHHKA, H30THYTOrO NOJ NPSIMBIM YT-
JoM (puc. 78), Ha siueun OAQ’, Jexaleil B MJIOCKOCTH TOKa, H
HA JIMHUH, IepTeH IUKYJIsIPHON K 3TOH
IJIOCKOCTH M NPOXOIsLIeH yepe3 Tod-  \J'
Ky A. HauepTuTh npuO/IMMKEHHO XOX AN
JIMHHH MarHUTHOrO MOJis B IJIOCKOC- AN I
TH CHMMETPHH. N

305. McroyHuk 3. . c. npHcoe- AN
AMHEH K JABYM IIPOTHBOMNOJIOXHBIM AN
BeplIHHaM MPOBOJIOYHOTO [JIOCKOTO -
KOHTYpa, HMelollero ¢opmy KBalpa- N
Ta. KaxkoBa Be/MYHMHA HaNpsKeH- - N/
HOCTH MarHuTHoro moJis H, co3ja- Puc. 78.

BaeMOro TOKaMH, TEKYLIMMH MO CTO-
poOHaM KOHTypa, B LeHTpe kBajpata? [lone mnoxBoasiLux
NpPOBOJIOB He YYHTHIBATH.

306. HafiTu HanpsiXeHHOCTb MarHUTHOro moJs H B neHTpe
IVIOCKOTO NPSIMOYTOJIBHOTO KOHTypa CO CTOPOHAMH a H b, 06-
TeKaeMoro TokoM /.

307. OnpenenuTh HaNpsKEHHOCTb MarHurHoro mnoast H
B LEHTPe DaBHOCTOPOHHEro TpeyroJbHHKa CO CTOPOHOil a,
obrekaemMoro TokoMm /.

308. KakoBa Hanpsi>keHHOCTb MarHUTHOro noJisi /1 B LeHTpe
PaBHOCTODOHHErO TPEYroJbHHKA M3 OJHOPOLHOH IPOBOJIOKH,
€CJIH HCTOYHHK 3. [. C. OJAKJIIOYEH K ABYM BePLIHHAM TPeyroJib-
Huka? [losie NOABOAAIMX MPOBOAOB HE YUHTHIBATh.

309. K nmpoTHBONOJOXKHBIM KOHIAM Aunamerpa AB mposo-
JIOYHOTO KOHTYpa B BHJAe OKPYXKHOCTH paauyca R (puc. 79)
NPHCOEeIMHEH HCTOYHHK 3. 1. ¢. KakoBa HanpsKeHHOCTb Mar-
HHTHOTO -nosii /1 B mpousBo/ibHOM Touke C auamerpa? Ilose
HNOABOAALLHX INPOBOAOB HE YYHTHIBATh,

A
//L
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310. [depeBsiHHBIH 1Iap paguyca R o6MOTaH TOHKOH IIpo-
BOJIOKOH TaK, 4TO BUTKH JIOXKAaTCs MO GOJIBIUIMM Kpyram, Iepe-
CeKasichb B KOHIIaX OIHOTO M Toro xe Anamerpa AB (puc. 80).
UycIo BHTKOB LIECTb, M MJIOCKOCTH KaXKIOH Napbl COCEAHHX
BUTKOB obOpasytor yroa 30°. Ilo npoBosioke TeueT TOK cuJibl /.

. A

Puc. 79. Puc. 80.

HajitTu BeJqMYMHY M HanpasJieHHe HanpsiKeHHOCTH mnosas H
B LleHTpe Iapa.

311. Ha nepeBsiHHBIH HUIMHApUYECKUH GapaGaH HAMOTaHBI
yeThIpe BHTKA MNPOBOJIOKH NOX yrvioM 45° OIHH K IpYroMmy,
KaxJbl# BHUTOK INpeACTaBJ/sieT COO0OH NPSIMOYTONBbHYIO paMKy
co ctopoHaMi A (Beicota Gapa6Gana) 1 D=AB (zuamerp OcHO-
Banus). O6MOTKa HauHHaeTCs] ¥ KOHYaeTcsl B leHTpe C OLHOTrO
u3 ocHoBaHull GapabGana (puc. 81). Ilo mpoBosioke TeueT TOK
cuanbl /. HaliTn BesinuuHy M HanpaB/ieHHe HanpsKEeHHOCTH Mar-
HHUTHOTO noJsisi H B cepeluHe OCH LHJIHHApA.

A

Puc. 82.

312. BHyTpH OZHOpORHO! mpoBoAsLied cdepsl OT ToukH A
K Touke B (puc. 82) no auamerpy 6GOJBLIOrO Kpyra HpPOXOAUT
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npoBofHHK. Tok cuael I uuer or B kK A, a 3areM no chepe —
K Touke B. OnpenenuTh HANpPSIXKEHHOCTb MATHHTHOTO IOJIS:
BHYTPU M BHe cephi, CO34aBaeMOTO TOKAaMM, TEKYILIHMH IO
NPOBOAHHKY H IO cdepe.

313. JlepeBsiHHBIH Wap paauyca R o6MOTaH TOHKOH NpPOBO-
JIOKOH TakK, YTO BCce BHTKH NapaJljiesibHEl MeXK1y co6od. Burku
IJIOTHO YJIOXeHbl M MOKPBIBAIOT INOJOBHHY MOBEPXHOCTH Illapa
B ofuH cyoll (puc. 83). Ilo npoBosoke uaer Tox cuinl /. Haittu
HanpsXKeHHOCTb MarHUTHOTO noJisi [ B nentpe mwapa C. Obimee
4HuCI0 BUTKOB N. BUTKH MOXKHO cudTaTh KOJIbLAMH, HaXo.s-
HIMMHCSI Ha PaBHOM PacCCTOSIHMM APYT OT JApyra Ino xyre 6oJb-
1IOro Kpyra, IJIOCKOCTb KOTO-
poro nepreHAMKYJSpHA K IJIO-
CKOCTH KOJIeL.

A

A~
I

) e

Puc. 83. Puc. 84.

314. M3 onnnaKoBbIX KYCKOB IIPOBOJIOKH criasH Kyo6 (puc. 84).
K npoTHBONO/MOMKHBIM KOHIAM A U B ero JuaroHajy NpHJoxe-
Ha 3. 1. c. KakoBa HanpsikeHHocTh H Mar-
HHUTHOTO N0J1s1 B IleHTpe Kyba? Ilosie moxBo- /—_ﬁ\
JAMX NPOBOAOB HE YYHTBIBATD. ',/

315. Haiiti Hanps:KeHHOCTb MarHUTHO- R
ro nosis H B LeHTpe NJIOCKOTo 3aMKHYTOIO ]
KOHTypa, H300paxeHHOro Ha puc. 85, no /
KoTopoMmy TeueT TOK cusibl /. Kontyp coc- /
TOUT U3 ABYX AYT paguyca R ¥ ABYX mps- R/
MbIX, OTCTOSILIMX APYI OT Jpyra Ha pac- ;

CTOSIHHH 2a. /
316. Haiitu HanpaKeHHOCTb MarHUTHO-

ro noss H B LeHTpe MJIOCKOH cupaJy, Mo Puc. 85
KoTopo# Teder TOK cuibl /. Cnupaib 3a- e
KJIIOYeHa MeXJy OKPYXHOCTSIMH paiuyca Ry H R, (puc. 86).
O6wee uucao BuTKOB cnupanau N. Ilone noasoasimux mposo-
JOB He YUYHTHIBATh.
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317. Haiitu HanpsixkeHHOCTb MarnuTHoro nons H Ha ocu
COJIeHOHJa B Touke A, U3 KOTOpO#H AMaMeTPhl KOHLOB BHAHBI
nox yraamu 2o u 28 (puc. 87). Conenonn cocrout u3 N BHT-
KOB, PaBHOMEPHO HaMOTaHHBIX Ha
AJHHE [, 1 1O HeMY MJET TOK CHJbI /.

318. Jlns npenpinyillel 3ajauu
NOCTPOUTh T'paduK  3aBHCHMOCTH
HanpsKEHHOCTH MAarHHTHOrO IOJs

AT

»
3

!

v

Puc. 86. Puc. 87.

H na ocH cosieHOMJa OT paccTOsiHusA X TOYKH A OT cepeauHb!
COJIEHOMAla, MPUHSB CJERYIOIHe YHCJIOBbe JaHHble: /=1 A;
D=2 cm; I=1 M; N=1000; x=0; 25; 40; 45; 50; 60 cm.

319. Haiitn HanpsixkeHHOCTb MarHutHoro nosas H B ¢o-
Kyce MJIOCKOTO 3JIIHNTHYECKOro NPOBOJHHKA, MO KOTOPOMY
Ay TeYeT NOCTOSIHHBIH TOK CHJbl /.
P DKCUEHTPHCHTET 3JJIHNca e=cla

¥ napamerp p=b*a, tAe a u b—
NOJIyOCH 3JIIMICA, € — Paccrosi-
7 X Hue mexay ero (oKycamu.
U U 320. [1Ba KpyroBLIX TOKa OAH-
HaKOBOro pajguyca R OTCTOSAT ApyT
OT Jpyra Ha pacCTOSHHM HX Jua-
Puc. 88. metpa. TOKH OIMHAKOBO Hanpas-
JieHbl H ofjuHaKkoBoH cuJbl. Tlocr-
pouTh TpaduK 3aBUCHMOCTH HamnpsXKEeHHOCTH noas H Baonb
npsiMOl, Npoxoasmel yepes WX neHTpul (puc. 88).

321. 3apsiKeHHBbIi lWwapuk paguyca R PaBHOMEPHO Bpa-
MaeTcss BOKPYr CBOEro AHAaMeTpa € YIVIOBOH CKOPOCTHIO ®.
O6mumii 3apsa wapuka paseH q. Hailth MaruuTHoe nosie wapu-
Ka Ha pacCTosHHUsaX r, 6OJBIUMX O CpaBHEHHIO ¢ R, ecau 3a-
pAl paBHOMEPHO pacnpefiesieH: 1) NO MOBEPXHOCTH MApHKa;
2) no obremy lapuka.

322. OnpenenuTh yANMHEHME COHPANbHOH TNPYMKMHBI X,
HO KOTOPOH TeYeT NOCTOSIHHBLIA TOK / ¥ K HHXKHEMY KOHIlY KOTO-
poil nozxsewed rpys Maccel m (puc. 89). Haunna nenedopmupo-
BaHHOH NPYXHHLI paBHa [, AuaMerp BuTKa D, uncso BUTKOB N,
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Ilpeamonaraercs, 4ro nedopmauuu MaJibl (x <) U NOXUHHAIOTCS
sakoHy ['yka (KoadpuiHeHT ynmpyroctd npy:KuHbl paseH k).
323. Iﬁmﬂﬂuﬁ CIJIOIUHOA MeTa/IIMYeCKHH LMJIMHIAD paju-
yca R 3apsiKeH 3JIEKTPHYECTBOM H BPAILaeTcsl C HOCTOSIHHOM
YIJIOBOH CKOPOCTBIO ® BOKPYT CBOeH NpOJOJib- ,
HOH ocH. 3apsi, NPHXOASIIMACT Ha eNMHULY
JUTHHBI LMIHHAPa, paBeH Q. Hafitn Hanpsiken-
HOCTb MAarHHTHOTO mnoJist [/ BHYTPH LHJIHHApA,
a TakKxKe PasHOCTb NOTEHLHAJNOB V MeXIy oChbio
H MOBEPXHOCTBIO LHJIMHAPA, BO3HUKAIOIIHE U3-32
ero ppailenusi. JlefictBueM LeHTPOOEKHOH CHJIBI
-npene6peub. (Koraa 310 MOXHO AenaTb?)

.324. JInuHHBIA CIUIOLIHOH UMJIHHADP H3 JH- Puc. 89.
3JIEKTPHKA CTATHYECKH MOJISIPH30BaH, MHpUUYEM
NONSIPH30BAHHOCTL BO BCeX TOYKaX LHMJHHIADA HampasJ/eHa
pajMajbHO, a BeJHYMHA ee MNPOMNOPUMOHATBHA PACCTOSHHIO
OT MpOJOJBLHOH OCH LHMJIHHApA, T. €. JP=kr (k=const, r —
pajiiyC-BeKTOp, NPOBEJeHHbIH OT OCH NePNeHAHKYJISPHO K Heil).
Hunuuap Bpawaercst ¢ yryioBoi CKOPOCTbIO @ BOKPYI CBOel
ocu. Halitn HanpsXeHHOCTb MATHUTHOTO NOJISt BHYTPH LHJHH]-
pa BlaaM OT €ro KOHIIOB, €C/IM PafHyC HMJIHHApPA paBeH R.

325. ToHkuii cepAeYHHK TOPOMAANBHON KAaTYHIKH IJHHBI [
cielaH U3 (eppOMarHHUTHOrO Matepuaja. MHHHMaJibHAas Ha-
NpSIXKEHHOCTb MAarHHTHOTO IOJISl, NMPH KOTOPOHi HaMarHu4eH-
HOCTb MaTepuana JOCTHraeT HachllleHHsi (¥=%,..), paBHa
H=H,,.. OnpenenuTb MUHUMAaNbHBIH TOK /o, KOTODHIiL JO/KEH
TeYb M0 OOMOTKe, 4TOOBI HAMAarHHYEeHHOCTb CepPAeYHHKA JOCTHI-
Ja HacoiuneHus. Kakolt Tofuiusel d IO/KeH
6bITh ClleN1aH BO3AYIIHBIH 3a30p B CepleYyHH-

Ke, YTOGLI He BOSHHKAJIO HacChillleHHA Hamar-

HUYEHHOCTH, eclH N0 OOMOTKE TeueT TOK —
I> I,» Uncno BUTKOB 0OOMOTKH paBHO N. ad
"~ 326. IlocraTOYHO TOHKHH JiMaMarHUTHbLIA

crepxeHek Maccel m=0,1 r, obnagaromui mar-

HHTHOH BOCIIPHHMYHBOCTbIO X¥=-—14,5-10-9, Puc. 90.

CBOGOIHO TOJBEIIEH 33 LEHTP Macc Ha OCH

KPYrOBOrO TOKa Ha PacCTOSIHMHU ‘d (3HAYHTE/BHO [peBHIIIAI0-

IeM JJIHHY CTepKeHbKa) OT IJIOCKOCTH BHTKa (puc. 90). Pa-

auyc Butka R=d=10 cM; cuna toka /=100 A. Kak opuen-

THPYETCS CTepXKeHeK U Kakasl pe3yJ/ibTHpYylollas cuja F Ha He-

ro aeficrByer? IlnoTHOCTb BelliecTBa CTepXeHbKa T==9,8 r/cms.

327, Konzencarop emxoctbio C=1 MK(QD MeXaHHUYECKHM Iie-
peksoyartesieM npucoegursiercs N=100 pa3 B cekyHay K mo-
JiocaM JAHHaMO-MaluHbl, Aaiomed V=120 B, u cronbko xe
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pas B CeKyHIy pa3psiKaercsi yepe3 TaHreHc-GyccoJb, COCTOS-
myo u3 n=100 BuTKOB paguyca R=15,7 cM. ['opu3oHTabHAsS
cnararomas 3emHoro noast =0,2 3. Halitu yros oTk/ioHeHUs
MarHuTHOH CTpeJIKH.

328. Kak BJusieT Ha OTKJIOHEHHE CTPeJIKH TaHTeHC-6yCCcoH
B Npeibifyllell 3ajlaye CONPOTHBJEHNE B LIENH KOHAEHCATOp —
TaHTeHC-0yCCodb?

329. Tok or Garapeu aKKyMyJSITOPOB C HE3HAUHTEJLHBIM
BHYTPEHHHM COIPOTHBJIEHHEM IIPOXOAHT IOCJIENOBATENBHO Ye-
pe3 peocrar ¢ conporuBieHneM R=10 OM u uepe3 TaHreHc-
6yccosb. HaGaropaercsi OTKJIOHEHHe CTpesnKH o,=60°. B uenp
BBOJASIT JOMOJIHHTEbHOE conpoTusjienue r=10 OM, U OTKJIO-
HEHHe CTPeJKH YMeHbIIaeTcss 0 o,=45°. Onpenenutb comnpo-
THBJEHHe R’ TaHreHc-6yccou.

330. Tanrenc-6yccoJib cHayasia He Gblj1a TOYHO yCTaHOBJIEHA
B IIJIOCKOCTH MarHHTHOTO MepHAHaHa, N03TOMY NpPH INPOMycKa-
HUHM TOKa B OJIHOM HampaBJIeHHH CTpeJKa OTKJIOHWJIAach Ha
yroa 0, a nIpy NponycKaHUH TOKa B APYTOM HalpaBJ/IeHHH CTpe-
Ka OTKJIOHWJIaChb B IPOTHBOIOJIONKHOM HanpaB/eHHH Ha YroJ
0'5~0. Onpezenuts cusy ToKa I, ecsu MOCTOsSIHHAs mpubopa k
(¢ paBHa TOKy, IpH KOTOPOM CTpe/Ka OTKJOHsieTcss Ha 45°).

331. Ilnockas npsMOyTOJibHAsI NIPOBOJIOYHAS] paMKa MOMKET
NOBOpauuBaTbCsl BOKPYT BEPTHKaJIbHOH OCH, MPOXOAsAILEH Yye-
pe3 LEeHTp paMKH. ¥YToa
NIOBOpPOTa MOKHO OIlpefie-
= JISITh 110 JIUMOY C MOMOLILbIO
yKasaTeJsl, eCTKO CBSI-
3aHHOTO C paMKoH (pHuc.
I 91). B uenTpe pamku Ha
BEPTHKAaJILHOM OCTpHE TO-
MellleHa MarHUTHas CTpeJi-
Ka; NepBOHayaJIbHO paMKa
U CTpenKa HaxoisTtcsi B
onHoit muaockoctd. Ilpm

Puc. 91. nponyckaiuun Toka 1 -A

CTpe/siKa OTKJOHWJACh, H

I/ist Toro, yroGLl OHA CHOBAa OKa3aJjach B INIOCKOCTH PaMKH,
TMOC/ENHIO NPHILIOCh [OBepHYTh Ha yroa 9=30°. Kakol
CHMJIBL TOK MOXKHO H3MEpPHTb TaKHM 00pa3oM 3THM NpHOGOpoOM?

332. [Ipa B3aUMHO NEPNEHAHKYJSPHBIX BHTKA4 B BHJE OK-
pYKHOCTell paguycoB R H R’ uMeloT 00Uyl LEeHTP U pacnoJio-
JXeHbl B BEDTHUKANbHBEIX IJIOCKOCTAX, NMPHYEM MJIOCKOCTH Hep-
BOTO U3 BHUTKOB COBIAJaeT C MJIOCKOCTbIO MarHUTHOrO MepHyaua-
Ha. B o6mem neHTpe 3THX BUTKOB Ha OCTPHE HaXOQHUTCs KOpOT-
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Kasl MarHUTHasi CTpesKa, KOTOpasi MOXKeT CBOGOJHO NOBOpa-
YHUBATbCSl B FOPU30HTANbHOH mjockocTd. CHila TOKa B BHTKE,
pACMOJIOKEHHOM B IVIOCKOCTH MarHHTHOTO MepHAHaHa, paBHa
I, B npyrom Butke I’. Ilpum 3TOM HaGuiofaeTcss OTKJ/IOHEHHE
MarHuTHOH CTpesiKH Ha yroJ 0. Eciin nepemennts Hanpassenue
ToKa /', TO yroJ oTKJIOHeHHs crpesku 6yzer 0°. 1) Uemy paBHa
cunia Toka I'? 2) Uemy paBHa TOpH3OHTA/IbHASL CJaraiollas 3eM-
HOTO MarHuTHoro mnoJas H?

333. Jlpa B3aUMHO NepHEHIUKYJSPHLIX KPYTOBHX TOKa M
MarHUTHas CTpeJKa PacrosioKeHbl TaK XKe, KaK M B IpeIbiay-
meit 3anaue. Cusbl TOKOB paBHEI. HaGmonaercsi OTKJIOHEeHHe
crpesiku Ha yroa 6. Hafitu cusy Toka /, 3Hast TOpH30HTAIBHYIO
CJIararolly0 3eMHOrO MarHuTHoOro mojsi H.

334. IIpamoyrosnbHasi MpOBOJIOYHAsE paMKa (MJIoOMmanb Mps-
MOYTOJIbHHKA S), cOCTOsIast U3 1 BUTKOB, MNOJBELIEHA Ha GH-
¢ussipe ¥ OPHEHTHPOBAHA B IJIOCKOC-
TH MarHuTHOTO MepHzuaHa. Ilo pamke
NPONYCKAIOT MOCTOSIHHBIA TOK, H OHa
nosopauuBaercs Ha yroa 0. Omnpe-
IeJIHTh CHJIy TOKa, €CIH MOMEHT
CHJI, 3aKpY4YHBaIOWKX OHpHISD Ha
yroaB 1 paguaHn, pasen M.

335. [locTtaToyHO AJIMHHBIA coJle-
HOMJ MOXKET CXKHMMaTbCSi H pacTSiIPMBaThCsl, KaK INpPYXKHHA,
HMelolas xectkocTh £ (puc. 92). Ilo conenonny npoxoaur 1ok /,
H JJiiHa ero npu 3ToM paBHa /. OnpefesHTh MNepBOHAYATIBHYIO
IUIMHY COJIeHOuza [o.

336. M. A. lombarammep ycCTaHOBWJI, YTO YJeJIbHOE CO-
NPOTHBJIEHHE BUCMYTa NOJA HEACTBHEM MAarHUTHOTO [MOJSI H3-
MeHsIeTCsl IO 3aKOHY

NP ———

e _3.10-0m2
p ,

rae H — HanpsiKeHHOCTb MOJS B 3pcTejax. DTHM CBOHCT-
BOM BHCMYTa HOJIB3YIOTCSl JJISI HM3MEPEHHS Hamps2KeHHOCTH
MarsutHoro nojs. OTBjaeKasch OT OLIMGOK, C KOTOPHIMH GBI
YCTaHOBJIEH 4uC/IeHHBIH Ko3dduuuent 3-107°, wHafitn TOY-
HOCTb, C KOTOPOH MOXKeT ObITh U3MepPeHO MAarHUTHOe IoJie Ha-
npsikenHoct 4000 3, ecam conmpoTHB/eHNe BHCMYTOBOH CIH-
panu nopsinika 10 OM M M3MepeHHe ee CONpPOTHBJIEHHS IIPO-
H3BOJUTCS Ha paBHOIJIeYeM MOCTe, B OJAHY M3 JAHaroHajei
KOTOpOro BKJIoYeHa 3. A. ¢. 1 B, a B Apyryio — raabBaHo-
MeTp C 4yBCTBHTeJbHOCTBlO 1107 A Ha jgenenue u compo-
tuBieHneM 200 OM. CuutaTh, YTO paBHOBECHE MOCTa MOXKET
OBITb YCTaHOBJICHO C TOYHOCTbIO 10 1 jeseHust npubopa.
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337. Ilpoeosounniii keutyp ABCD B ¢opMe KBaapara
(puc. 93) HaxomuTCs1 B MarHHTHOM MOJie JJIMHHOIO TOHKOTO
CTEp2KHS C MarHMTHHIM MOMEHTOM eJMHHILI o6beMa M, u ce-
yeHHeM S, npuueM CeBepHuiH mosmoc N MarHHTa HaXomMTCs B

IIEHTpe KBajpaTa, a caM MarHHT IepreH-

4 g JMKyJsipeH K IIOCKOCTH IPOBOJIOYHOTO

: KoHTypa. K NpOTHBONOJIOKHEIM KOHIlaM
quaroHasn AC NOAK/MIOYAIOT  HCTOYHHK
oy 3. ]1. C., BCJIEICTBHE YEro 110 CTOPOHAM KOHTY-
pa uger Tok cuabl /. Haltn MoMeHnT napht
2 U cun M, BpalalWuX KOHTYp, H €ro Ha-

npaBJieHHe.
338, B MarnuTHOM noJie MarHuTa npe-

Puc. 93. AbiAylledi 3aiayi NOMellleH KPYroBo#i npo-

BOAHHK pajuyca R, oOOGTeKaeMbli TOKOM
I no yacoBo#i cTpeJike, €C/iH CMOTPETb CO CTOPOHHI CEBEPHOrO
noJiIoca MarHuTa. MarHuT pacroJioxeH 10 OCH KpyroBOro TOKa,
H €TO CEBepHBIH MOAIOC OTCTOMT Ha PAaCCTOsSIHMH d OT UeHTpa
nposoannka. OnpenenuTb CHJbI, AeHCTBYIOLIYE HAa NPOBOAHMK
CO CTODOHEI MarHuTa.

339. B nocrosiHHOM OXHOPOJAHOM MAarHHTHOM MOJI€ Hamps-
JeHHocTH H HaxoiuTcs Bpauaomascs BOKPYT OCH paMKa
maomansio S. Och pacnosnoxeHa NepueHAMKYJSAPHO K Hanpas-
saenuio noas (puc. 94). Ha
pPaMKy HaMOTaHO 1 BHTKOB
TIDOBOJIOKH, IO KOTOpPOH
yepe3 KOJIJIEKTOP HIET
tok /. Kousiextop nepe-
KJII0YaeT HanpaBJleHHe To-
Ka B TOT MOMEHT, KOrja
NJIOCKOCTb PaMKH NepIieH-
JAMKYJISIDHA K Hanpa.Jie-
HHIO MarHHTHOrO MoJis.
Onpeneautb MakcHUMadib-
Hyl0 paGory A, KOTOpYIO MOXET COBEpIUMTH paMKa 3a OAHH
060poT, €CJiM M3BeCTHO, YTO TOK /| MeXAy NepeKIIOYeHHsAMH
MOXHO CYHTaTb MNOCTOSIHHBIM. - .

340. MarHuT B BHJAE KpPYIVIOTO AJHMHHOTO CTajibHOIO LH-
JIHHApPA YCTaHOBJIEH BepTHKa/NbHO. [lJsl pacueTa npHHHMaeM,
yTo Ha ero nomoce N cocpefoToueHa MarHuTHas Macca m. Ha
NOJIIOC OnHpaeTcsi npoBosioyHas cko6a ABOCD co crepxHeM
ON (puc. 95), umetomias GopMmy GyKBbI «T»; KOHIbI CKOObI A H
D norpyxesbl B PTYTb, HaJIUTYI0O B rOPH30HTAaJbHOE KOJbILE-
Boe Koprnito, Touka O saBnsierca cepeaunoii BC=2I. Yactn

64




AB=CD maubl 110 cpaBHeHHIO ¢ [. K MaruuTy u pTyTu B KOpbITE
TNIOJBOAUTCS TNOCTOSTHHOE HanpsiKeHHe, BCJEACTBHE Yero Io
crepxkHio ON uzer Tox 2/ ¥ NpOBONOYHBIA KOHTYp Bpalllaercs
Bokpyr ON. Paccrosune ON mpososokn BC or mnoatoca N
paBHo I. Onpesesuth: 1) MOMEHT naphl cui M, BpallalOMHX
KOHTYD; 2) TOUKY NPHJIOKEHHUS CHJILL, AeHcTBYIomel Ha nyteuo OC.

g

B 0 ¢
A Iﬂ
/]
q
g
tjojofs
Puc. 95. Puc. 96.

341. IlpuHuMD ReHCTBHS 3/1EKTPOXBHIaTeNs] MOXKHO NOHATH
C NOMOLIBIO MOJE/H, nokasaHHo# Ha puc. 96. Henoxsmxubifi
KPYTOBOH NPOBOJHHUK PAacIoOJIOKeH FOPH30HTaNIbHO B BePTHKA/Ib-
HOM OJHOPOAHOM MarHUTHOM NoJie HanpsiKeHHocTH . B nentpe
Kpyra C K BepTHKaJlbHOH OCH NPHUKpPeNJieH MeTalJIHuecKHiH
crepxkeHb CB Mmacchl m ¥ AnuHBL [, Kacaiouuiics APYrUM KOH-
1IoM KpyroBoro nposoiHuka. K crepxHio y uenrpa C u K Tou-
Ke A KpyroBoro npoBOIHUKa yepe3 CONpOTHBJEHHe R NOABeseH
TOK OT 6Garapen ¢ 3. A. ¢. &. HaliTu 3aKoH Bo3pacraHusi yrJo-
BOH CKOPOCTH ® BpAllleHHSt CTEPKHS I0CJe BKJIIOYEHHS 3. X. C.,
€CJIH NPH BpALICHHH Ha CTepXeHb JEHCTBYIOT CHJIBI TpeHus,
MOMEHT KOTODBhIX paBeH al%w, rje o — NOCTOSHHEIH Ko3dH-
IIMEHT NPONOPILHOHAIBLHOCTH. DIEKTPHYECKHM COMPOTHBIEHHEM
CTEep3KHs, KPYrOBOTO NPOBOAHHKA, KOHTAaKTOB M BHYTPEHHHM
COTIPOTHBJIEHHEM Oaraped MOXHO IpeHe6pedyb IO CPABHEHHIO
C CONpOTHBJIEHHEM R. B

342. 3epkanbHBI/l TaJbBAaHOMETP HMEET  IPOBOJIOYHYIO
npsiMoyroabHyo pamMky 40X 30 mm? u3 100 BHTKOB TOHKOMH
NPOBOJIOKH, MOJBELIEHHYI0 Ha HHUTH, KOI(QHIHEHT KpyYeHHs
kotopo#t 0,001 rc-cm/(yra. rpan). Pamka Haxonautcss B 3a3ope
MeXJy MNOJIIOCaMH MaTHUTa, CO3JAIOLIEro MoJjie HanpsiKeHHOCTH
H=1000 3, Koropoe MOXHO CYMTaTb HaNpPaBJEHHBIM pa-
JMajJibHO K OCH BpallleHHsi NPH BCeX BO3MOXKHBIX NOJOMXKEHHsX
pamku. 1) Ha kako#t yron o OTKJIOHHTCS paMKa, €cid 1O ee
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obmoTKe nmycTuTh Tok 0,1 MA? 2) EciH MUIIHMETPOBYIO LIKANy
TIOMECTHTb OT 3epKaJia rajJibBaHOMeTpa Ha paccrofHuu 1 M, TO
KakoMy TOKy / OyAeT COOTBETCTBOBATb OTKJOHEHHE 3aiuMKa
Ha | mm?

343. IlpsimoyronpHass paMKa MOXKET BpaulaThcsi BOKPYT
BePTHKAJbHOH OCH, MNPOXOAsiled Yepe3 CepefHHE MPOTHBO-
NOJIOXKHEIX CTOPOH paMKH. PaMKy mnomemiaioT B OZHOPOJHOE
rOpU30HTAJIbHOE MarHHTHOe MoJie HanpsikeHHoctH H H mpo-
nycKaloT no Heft Tok. OmnpelenuTb NONOXKEHHS PaBHOBECHS
pPaMKH M HCC/IeN0BaThb HX YCTOHNYHBOCTD.

344. Pamka U3 n BHTKOB TOHKOH NPOBOJIOKH HMeeT (popMmy
KBazipaTa co CTOpoHOH a. OHa MOXeT BpalllaThbCsi BOKPYT Bep-
THKaJbHOH OCH,; NPOXOAsilluel yepe3 cepelUHbl POTHBONOJIOXK-
HbIX cTopoH paMkH. Ilo pamke uuer mocrostHHbf ToK /. Pawm-
Ka HaxoiuTCsi B OXHODOIZHOM TIOPH30HTAJBbHOM MAarHHTHOM
noJie HanpsikeHHocTH . 1) Yka3aTh HanpaBJieHHe TOKa B paM-
Ke IIpH ee yCTOHYHBOM paBHOBecuH. 2) Onpepenuts nepuopn T
MaJsbIX KoseOaHHH PaMKH OKOJIO 5TOrO IOJIOXKEHHSI, €CH MO-
MEeHT HHepLUMH paMKH J.

345. Ha xxene3Hnlll cepaeyHUK, HMelouil ¢opMy Topa KBaj-
paTHoro ceueHnsi (cToposa a=4 cM) c¢ auamerpoM D=40 cm,
HaMOTdHa pPaBHOMEDHO B OJUMH CJIOH NpoBoJoKa. Yuciao
ButkoB N=>500. Ilo mposoJioke nyckaior Tok /=1 A. Mar-
HHUTHasl TPOHHIaeMOCTh xene3a w=400. HaliTh noToK HHAYK-
[[HY uepe3 ceyeHHe CepleuHHKa.

346. Ecnu xenesHnfi TOp NpeAblAylled 3alayd paspesaTh
B OJHOM MeCTe TaK, uToObl OOpa3oBaJiCs BO3AYIUHBIH 3a30p
TosmuuHO# d=1 MM, TO uyemy OyZeT paBeH IOTOK HHAYKUHH
@, eciu npeHe6peub pacCcessHHEM CHJIOBBIX JIHHHHAP

347. )KenesHuli cepAeuyHHK MMeeT pasMepHl, yKa3aHHEIE
B MPefIbAYIMHX ABYX Sajavuax. Ecnn BO3ayIIHBIH 3a30p paseH

d;=1 MM, TO IpH HEKOTOPOH CHJIe TOKA

NOTOK MHAYKUHH cepieunuka ©;=3000

Mkc. Koraa BosayumiHmii 3a3op yBesu-
yusIcst 1o d,=2 MM, TO IIPH TOH XKe cHJe

TOKa 3HayeHHe NOTOKa HHAYKUUH OKa-

3anock D, =2500 Mxc. Ilpexnonaras, uro
4 BOGOHX CJIy4asiX MOXKHO IpeHeGpeub pac-

CesTHHEM JIHHUH WHAYKIUH, ONpeiesUTh

MarHMTHYIO IPOHHLIZEMOCTb W XKeJjie3a.

Puc. 97. 348. AKKyMyJaTOp MNHTaeT KaTyll-

KH 3JIEKTPOMarHHTa, NOKa3aHHOro Ha

puc. 97. Ilpu kakoM coeAMHEHHH KaTyIleK (MapaJjebHOM HJIH
NOC/ieJOBATEJNbHOM) NOABEMHAS CHJAa 3JEKTpOMarHuta Oyner
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GoJbille H BO CKOJBKO pa3? YKasarb, KaKHE KOHILbI HaJo
COEIHHSATh MPH TOM H APYroM BKMIoYeHHH KaTyiuek. OGe Ka-
TYIIKH COBEPIIEHHO ONHHAKOBHI.

349. DneKTpOMarHHT U3 JKeJe3HOro Gpyca B GOopMe NOA-
KOBbl HMeeT pasMephl, yKasaHHble Ha pHC. 98 B caHTHMeT-
pax. Uucno BuTkOB 06MOTKH N =200.
Cuna Toxa /=2 A. Kak Beanka nopn-
eMHass cwia F 3JeKTPOMAarHHTa; €ecCJ/H
p=200?

350. SIxophb 3/T€KTPOMAarHuTa mpejpl-
Iylel 3ajayy HeceT Harpysky B 20 krc
U OTCTOMT OT CepJeyHHKa Ha paccTos-
Huu 1 MM. Kako# TOK / HY»KHO NyCTHTb
B OGMOTKY 3J€KTPOMarHuTa, 9YToGh OH
NPUTAHYJ SIKOPb?

351. BHyTpH MAJIMHHOH KaTYIUKH Pac. 98
(prc. 99), Ha Kax]blii CAHTHMETD AJIHHBI T
KOTOPO# IPHXOAUTCS 1 BUTKOB, HAXOXKT-
csl KOpPOTKasl KaTyllKa cedeHHs S, cocTosuias u3 N BUTKOB; 0Cb
9TOH KaTyLIKH NEeplNeHAHKYJsipPHA K OCH JJIMHHOM KaTyIIKH H
HafpaBJeHa BePTHKaJIbHO. BHyTpeHHss KaTyliKa ykpemseHa
Ha OHOM KOHIIE KOPOMBIC/IA BECOB, KOTOPOE B OTCYTCTBHE TOKa

Puc. 99.

HaxoguTcs B paBHoBecud. Korza uepes ofe KaTyLWIKH Ipomy-
CKalOT OJIMH M TOT 2Ke TOK /, TO AJIs1 ypaBHOBEIIHBAHUs BECOB
Ha JJIMHHOE IIJIeYO KOPOMBIC/IA HYXKHO IIOMECTHTb Ipy3 Mac-
cel m. JuuHa mjeda KOpPOMBIC/IA, HeCyllero rpys, paeHa [
Onpenenuts cuny Toka /.

352. Kak ckaxercsi 3HauuTesNbHOE YKOpOUeHHE IJIUHHOM
KaTylIKH, ONHCAHHOH B  MpefbAylled  3ajade, Ha
NoKa3zaHUsiX npuéopa, ecqH YHCAO A OCTaeTcs HeH3MEHHEIM?

353. Ilpn KaxoM YCJIOBHH MOXKHO C MOMOILIbK; NpuOOpa,
ONMHCaHHOTO B 3ajjaye 351, u3MepsaTh CHJY NepeMEHHOro TOKa?
Kakylo cuny Toka 6yjer mokaswiBaTb npuHGOp?

354. Moxer a1 npuGop, onucaHHbIH B 3ajaye 351, c1yXKuTh
BaTTMETPOM?
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355. Ilo npiMHHOMY COJIEHOMAY, HMEIOIEMY fi BHTKOB Ha
I cm, uger Tok [I. Hafith naBnenue P, peilicTByIOllee Ha
GOKOBYIO MOBEPXHOCTb COJIEHOMAA.

- 356. TTouemy nBa mapaJieNIbHBIX NPOBOJHHKA, 1O KOTOPHIM
UIYT TOKH B OJHOM HanpaBJeHHH, NPUTACHBAIOTCS, a4 ABa Ia-
pa/iyie/IbHbIX KaTOAHBIX MydyKa OTTaJKHBAIOTCA?

357. Or noJiocoB HCTOYHHKA 3. A. C. & TOK HAET MO ABYM
napaJsie/IbHbIM- JJIMHHBIM [IPOBOAAM, BKJIIOUEHHBLIM Ha Harpy3ky

L ;
- & R I

Puc. 100.

R (puc. 100). ITocTpouth CHJIOBbIE JIHHHH 3J1€KTPHYECKOTO H
MarHuTHOro 1MoJied B IJIOCKOCTH, MEpPNeHIHKYJ/ISPHOH K
IJIOCKOCTH TlapaJljleJibHbIX TOKOB.

358. Ot oxHoro moJioca HCTOYHHKA 3. I. €. & HIYT JABa Na-
pasieNbHBIX OPSIMBIX APOBOJA, KOTOpbIE 3aTeéM Yepe3 CONpo-
THBJIEHHEe R W OOpaTHBIfl NPOBOJ, AOCTAaTOYHO YyJaJeHHBIH OT
NepBBIX ABYX, NPHCOEAHHSIIOTCS

KO BTOPOMY IOJIIOCY HCTOYHHKA
(puc. 101). KakoBwl ajekTpu-

& A YECKOe M MAarHHTHOE moasi B

IVIOCKOCTH, TepIeH UKy PHOH
.[ K IUIOCKOCTH IapajiiesIbHbIX
TOKOB?

359. I'lo mocraToyHo pJMH-
HOH 1UMHe, yKpellJleHHOH ropu-
30HTaNbHO, HAeT ToK [=1 A. Ha kakom paccrosiuuu d
OT IMMHEBI NapaljieibHO €l B TOH 2Ke BEePTHKaJIbHOH MJIOCKOCTH
JosKeH ObITb PacnoJsioKeH roJibiH, HOCTATOYHO AJIMHHBEIA Me-
HBIA MPOBOA, uTOGHI CHJBI MarHHTHOTO B3aMMOJEHCTBHUSI ypaB-
HOBECHJIM Bec NpOBOJA, €CJaH MO HEMY B TY K€ CTOPOHY HIET

TOK (? Macca mnpoBoga m,
E E IJHHa ero [.

Puc. 101,

360. Ilox nuinHHON ropH30H-
TaJbHOH IIHHOH Ha IBYX OAu-
\ HaKOBBIX NpyXHHAX (k03¢dH-

LHEHT XKECTKOCTH KaKIo# Npy-
JKHHBI paBeH kB JMH/CM) mojBe-
LIeH MpsIMOH INpPOBOA IJMHBI [
(puc. 102). Korna no wmuHe M NpOBOAHMKY TOKH HE MAYT, pace
CTOSIHHE MEXKJIy HHMH paBHO h. HafiTh paccrosiHue x mex~
Ay HHMH, €CIH 0O ILIMHE TeyeT ToK [, a mo mpoBoxy —
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TOK i.PaccMorperb 1Ba cayyas: 1) TokM coBmajaroT no Hampas-
JIGHHIO H 2) TOKH NPOTHBOIOJIOXKHBI N0 HanpasJeHuo. [Iposoy
MOKET JBHIaThCSl TOJBKO B BEPTHKAJbHOH IVIOCKOCTH.

361. Mexay moJsiloCaMH CHJBHOTO MAarHHTa HaXOLUTCH
IJIOCKasl KIOBETa, OT Y3KHX CTEHOK KOTOpOH OTXOHAT JBe Na-
paJliie/IbHble BepTHKa/bHEIe TpYOKH. CBepXY H CHH3Y B KIOBETY
BXOJAT NJIaTHHOBbIE 3J1eKTpoanbl A (4) u K (—), npucoesrsen-
Hble Yepe3 KJI0Y4 K HCTOYHHKY 3. A. c. &. KioBera u tpy6Ku

Puc. 103.

3a7UTHl NPOBOAsILEH XKHAKOCTBIO TaK, YTO YPOBHH XKHIKOCTH
B BePTHKANbHBIX TPYOKax CTOAT Ha OAHOH Beicote (puc. 103).
Yro mpousoiier nocsie Toro, Kak K4 GyIeT 3aMKHYT?

362. IlpuGop, onMcaHHBIH B npebiayllefl 3afaye, MOMHO
MCIIO/Ib30BaTh [J/151 H3MepeHHs! CHJBl ToKa. OnpenenuTb CHIY
TOKa [, uAyllero yepes KHAKOCTb KIOBETHI, €CJH HHAYKUHS
MarHdTHOTO MNOJisi paBHa B, ToJ/UHAa KIOBETH d, YCTaHOBHB-
H1asicsl Pa3HOCTb YPOBHEH 2KHIKOCTH B BEPTHKAJIbHBIX TpYOKax h,
IUIOTHOCTb KHAKOCTH T. OT yYero 3aBHCHT YYBCTBHTEJNBHOCThb
npubopa?

363. OueHHTb NOPANOK BEHYHHBI «BHITAJKHBAIOLIEH» CH-
JIBl, JeHCTBYIOLleH Ha HenpoBoAsiliee Teno obbeMa V, nome-
leHHOe B MpPOBOJSAILYIO HEMAarHHTHYIO XKHAKOCTb, B KOTOPOH
TeyeT TOK IJIOTHOCTH J nonepek MarHMTHOIO HOJIsL ¢ HHAYKLHeH
B. Kakue 3¢pekThl MOTYT NPUBECTH K OTVIMUHIO peasbHOH BEI-
TaJKHBAIOWIeH CHJIbl OT CHJIbI, NOJYYEHHOH COTrJIaCHO TaKOH
OLleHKe?

364. Mexny mnoJiocaMH CHJIBHOTO 3JIEKTPOMarHuTa IoMe-
mator U-o6pasHyio TpyGKY TaK, YTO OJHO KOJIEHO (KaluJasp-
HOe) HaXOAHTCH B MarHUTHOM MoJje, a Apyroe (IIHpOKoe) —
BHe noJsisi. B- TpyOKy Ha/luBalOT XHAKOCTb, MarHuTHas BOC-
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NPUUMUUBOCTL KOTOPO# %, a IJIOTHOCTh T. Hackonbko usme-
HHUTCS YPOBEHb XKHUAKOCTH B Kalu/JIsipe NPH BKIIOYEHHH NOJSA
HanpsiKeHHocTH H? MarHuTHyI0 BOCIPHHMMYMBOCTH liapa H
BO3XyXa Haj XKHUAKOCTBIO NMpHIATH 3a 1.

365. B npsamoyrosbHyio KioBery (puc. 104), mepenuss u
3aJHAS CTEHKH KOTOpOH MeTaslJIM4ecKHe, a NMpOYHe CTeHKH IH-
3JIEKTPHYECKHE, HAJUT SJIEKTPOJAHT C YAEJbHOH NpPOBOAH-
moctbio A=0,2 Cm/cM. K merannn-
YeCKHM CTEHKaM MPHJIOXKEHO Hanps-
wenne V=30 B, n Bc KioBera nome-

l LleHa B OJHOPOJHOE MAarHUTHOE MoJie

= —=|=>! ¢ unaykuuelt B=100 'c, HanpaBJeH-
;:_' = % HOH BepTHKaJIbHO. PasMephl KIOBEThI:
= ———| /| 1=20 cM, a=2 cM, IJIOTHOCTb 3JIEKT-
:7?—:: -%%  posurta v=1 r/cM3. Onpegmenutb pas-
S —_—  HOCTb ypOBHeH XHAKOCTH Ah OKoJIO
npaBo# H JIEBOH CTEHOK KIOBETHI.

366. 151 OCYLIECTBJIEHHST TENJIO-

Puc. 104. cheMa ¢ SepHBIX PEaKTOpPOB B Ka-
yecTBe TEIJIOHOCHTENIs] TNPHUMEHSIOT
pacniiaBieHHble MeTassbl. Ilepekayka MeTassioB no TpyGam
MPOU3BOAHTCS € NMOMOIIBIO 3JEKTPOMAarHHTHBIX HACOCOB: yyac-
TOK TPYObl C pacmJiaBJeHHBIM METaJ/UIOM NOMellaeTcsi B Iome-
peuyHoe MarHHTHOe ToJie, T. €. NOoJie, NePIeHIHKYJ/ISIPHOE K OCH
TPYObl; Yepe3 TOT Ke y4acTOK TPYObl MNEpNEeHIHKYJISIPHO K ee
OCH M K MaTHHUTHOMY IIOJIIO NPONYCKAeTCsl NONEPeYHBIH 3JEKT-
puyeckuil Tok. [Ipn TOM BO3HHKaeT cuJa, NPHBOAALIAS MKUA-
KocTb B JBHKeHHe, OLeHHTb TOK, HEOOXOAUMBIH /ISl Nepekad-
KM PTYTH mo Tpybe ¢ nauamert-
pom D =20 MM 1 giiuHO# [=10'M
co ckopoctbio v=1 J/c. Bss-
Koctb  prytd  n=1,5-10"2
IUH-C/CM?, HHAYKUMS MarHHT-
Horo noast B=1000 Ic.

367. B 3amxHyTOHl CBepx-

NpoBoAdied 06MOTKe 3JIEKTpO-

Puc. 105. MarHuTa BO3GyXKIeH IOCTOSH-

Hei ToK I (puc. 105). B mMaruu-

TOTIPOBOJIE H3 MSITKOTO KeJle3a ¢ MarHUTHOM NMPOHULIAEMOCTBIO [

uMeeTcst HeGOJIbIIOH 3a30p TOJMHBI [, TaK YTO paccesiHHeM

MarHUTHOTO MOJisi B 3a30pe€ MOXHO npeHeGpeub. [liuHA Mar-

HHTONPOBOJA (BMeCTe C 3a30poM) paBHa L. Uemy Gyzmer paBeH

TOK I, B OGMOTKE 3/IeKTPOMATHHTA, eC/IH B 3a30p BCTaBUTh IJia-
CTHHY TOJIMHBI [ H3 TOTO XKe KeJje3a?
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368. IlnuHHBIH CBEpXNPOBOAALIMH LUMJIHHAD (M3 CBEPXIpO-
BoaHHNKa | pona) BHeceH B MOCTOSIHHOE OJXHOPOAHOE MATrHHTHOE
noje ¢ HHAyKUMeH B, HanpasJieHHOe NapasjesbHO OCH ULH-
auuapa. Onpenenuts culy f, AeHCTBYIOLIYIO HA €JUHHLY IJIO-
maay 6GOKOBOM NOBEPXHOCTH IUJMHIpA.

369. Kosibll0o 43 TOHKOH INPOBOJIOKH IOMEIlEHO B OJHO-
poiHoe MarHuTHOe moje ¢ uHAykuuedn B=10 I'c, nepnennu-
KyJIIpHOe K TJIOCKOCTH KOJbLA, H OXJaXKIeHHEM NepeBeleHO
B CBepXnpoBojsiliee coctosiHue. HafiTh cuny Toka B Kouiblie
nocse BHIKJIIOUEHHS MarHHTHOTO 1OJis, eC/H pajauyc KoJblia
R=5 cM, a paguyc NpoBOJIOKH r=1 MM.

Y Ka3aHHe. VHIYKTHBHOCTb TOHKOIO ITPOBOJIOYHOTO
KOJIBLIA (€c/IM TOK TeueT 10 ero [OBEPXHOCTH) B rayCCOBOH CHC-
TeMe Jaercsi BolpaxenueM L=4nR [In(8R/r)—2).

370. Han nyockoii moBepXHOCTbIO cBepXNMpoBoAHHKA I po-
Jla napajJeslbHO 3TOH MOBEpXHOCTH MNOJBElIeH TOHKHH Mpsi-
MOJIMHEHHBIA NPOBOJ Ha PacCTOSIHHH A OT IIOCKOCTH, MO KOTO-
poMy Teyer nocTosiHHbIA TOK /. HafiTh JuHefiHyl0 TIIOTHOCTB
CBEPXNPOBOAALIEr0 TOKa i, TeKyIIero 1no MoBepXHOCTH CBepX-
MPOBOJHHKA. '

Yxasanue. [IpuMeHHTb MeTOJ 3epKajbHBIX H300pa-
XKeHu#.

371. Hap nyockoil moBepXHOCTbIO CBEpXNPOBOAHHKA I poza
Ha H30JMPYIOLIEM CJI0€ TOMUHHE =5 MM JIE2KUT TOHKOE CBEpX-
npoBojsiiliee KoJbLO paguyca R=10 cM, no KoTopoMy Teuer
nocrosiiHbiit TOK /. Tlpu KakoM Toke / KOJIbLO HayHeT MapuTh
HaJl CBepXIPOBOJHHUKOM, €C/Ii Macca KoJbla m=1 r?

372. Ha kako#l BricoTe /i TOCTOSIHHBLIH MAarHUTHK C MarHHT-
BbIM MoMmeHTOM Mt=10% I'c-cm3® u maccoit m=10 r Gyner na-
pUTb B TOPH3OHTAJbHOM MOJOXKEHHH Hal IJIOCKOH TOpPH30H-
TaJbHOH NOBEPXHOCTLIO CcBepXxmnpoBoAHuka I popa? MarHuTHK
CYHTATb TOYEYHBIM JHIOJIEM.

Y kas3aHue. [Ipumenuts MeTox 3epKajbHbBIX H300pa-
KeHuil. Bocnonb3oBaTbcsl BhIpaxKeHHeM JJis B3aHMHOH IOTeH-
L{MaJIbHOH 3HEpPTHH JBYX TOYEYHBLIX AMIIOJEH.

373. lllap pamuyca R u3 ceepxnpoBofHuka | pona BheceH
B TNOCTOSIHHOE OJHOpPOJHOE MAarHHTHOe NoJie C HHAYKUMeH B,.
Onpegenuts MariutHoe nojie B BHe mapa, ecau noae B, elne
He paspyllaeT CBepXNpPOBOAHMOCTb B wape. HaAth Taxxke no-
BEPXHOCTHYIO IJIOTHOCTb CBEpXNpPOBOJALILErO TOKa i.

374. BeckoHeuHO NJIMHHBIA LMJIHHAP pajuyca R U3 cBepx-
npoBoiHHKa | pofa BHeceH B NOCTOSIHHOE OJHOPOAHOE MAarHHT-
Hoe ToJie C HHAYKI el B, nepneHAuKyAsipHOE K OCH HWJINHAPA.
OnpenenuTb MarHuTHOe moJie B BHe LMAMHApA, ecau noJe By
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elle He paspyluaeT CBepXNPOBOAUMOCTb B IuauHape. HafTH'
TaK»Ke MOBEPXHOCTHYIO IJIOTHOCTb TOKAa CBEPXIPOBOAUMOCTH i.

375. CBepXNpOBOASALIMI LIAPUK JIETHT MO HaNpaBJEHHIO K
COJIEHOHZY BJIO/Ib €r0 OcH. MIHAyKLHUS noJisi B LeHTpe CosleHoH a
B=1000 I'c. KakoBa nomxkHa ObiTb HayasbHasi CKOPOCTb U
11apHKa, YToOGbl OH CMOT NPOJIETeTh Yepe3 COJIEHOH]J HacKBO3b?
Hunamerp cosieHonza MHOro GoJsiblie Juamerpa apuka. Ilior-
HOCTb MaTepHaJja Llapuka T==8 r/cm3. -

376. [Ins nonydeHusi CBEpXCUJIbHBIX MarHUTHBIX MoJied B
KaTylIKax NpHUMeHsIOTCs 06MOTKH U3 cBepXxnposoaHHkoB II po-
na. Konupl o06MOTOK (110Ka NPOBOJIOKA HAXOAHUTCS B HOPMaJIbHOM
COCTOSIHHH) NPHCOEIHHSIOTCS K HCTOYHUKY TOKa. 3aTeM KaTyll-
KH OXJIaXJaloTCs A0 TIeJIHeBBIX TeMIepaTyp H NepexojsiT B
CBepXNpoBOAsilee (MU cMellaHHoe) cocrosinue. Ilocse sroro
KaTyIIKH OTKJIOYAloTCS OT HCTOYHHMKA TOKAa H 3aMBbIKalOTCH
HaKOpPOTKO.

CBepXnpoBOASIUHA KOPOTKO3aMKHYTBIH MHOTOCJIOHHLIA CO-
JIEHOH ]| C BHYTPEHHUM PafnycoM R,=2 cM, HapyXHbIM R,=4 cM

U pauHoi [=20 cM co3faeT BHYTpH MoJje

v, 7 _, ¢ muayxnueir B,=100 kl'c. Ouennts Ko-
? JIMYeCTBO KMAKOTO Tesusi, KOTOpoe HCha-

pUTCS NMpPH Nepexofe COJIeHOuJa U3 CBepX-
NPOBOAAIIEro (MJIH CMeIaHHOrO) B HOP-
MaJIbHOe COCTOsIHHe. YJieslbHasi TeIvioTa

A4 —v/S ucnapenust renus ¢=0,7 Kan/cm®.
! 377. B KoHnJeHcaTope, COCTOSILIEM H3
d Z IBYX IJIACTHH, JEHCTBYeT OXHOPOJHOE Mar-
HHUTHOE TOJIe HanpsikeHHOCTH H, mnapas-
Puc. 106. JenbHoe ero miactuHam (puc. 106). Ilnac-

THHBI KOHJEHCaTopa 3apsKaioT 3apsjaMH
-+q U —¢q, a 3aTeM UX COeAMHSIOT NPOBONHHKOM, 06J/aZfaio-
IIMM 3HAYHUTEJNbHBIM CONPOTHB/EHHEM. Ha npoBOAHHK AeHcTBY-
et cuna JlopeHua, coobuas eMy HeKOTOpbit ummnysbc. O6b-
SICHUTb TNPOHCXOXKAEHHE 3TOr0 UMOYJbCa H BBIYHCJIHTB COOT-
BETCTBYIOLLYIO IJIOTHOCTH HMIyJsbca noss. Iloje TaroreHus
HE YYHTHIBATD.

§ 5. daekTpomMarHMuTHas HHAYKUHS

378. Jlpa napaJjiesibHbIX, 3aMKHYTBIX Ha OJHOM KOHIe
MPOBOJA pAacCHOJIOKEHbl B OAHOPOAHOM MAarHMTHOM ToJie C HH-
Lykuuelt B Tak, 4TO IJIOCKOCTb NPOBOJIOB NEpNEHAUKYJspHA
k nomwo (puc. 107, a). Ha npoBoxa nosoxkeH MeTaslyIHYeCKHIH
MOCTHK, KOTOpLII MOXKeT (6e3 TpeHHs) CKOJIb3UTh IO NPOBOJAM.
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Ecs1 npHBECTH MOCTHK B JBHKEHHE C IOCTOSIHHOH CKOPOCTBIO 0,
TO B KOHTYpe, KOTOpbIil OH 06pa3yeT BMecTe C NPOBOJAMH, BO3-
HHKaeT 3. A. C. HHAYKUHUH & M 3yeKTpuyecKuit Tox /. I[ToaTomy
AJisl TOAJepKaHHs CKOPOCTH U NPUXOAUTCS MPHJIOKHTb K MO-
cTuky Hekotopyio cuiay F. Hcxons us npuruuna Jlenua n
MOJIB3YSICh 3aKOHOM B3aHMOJCHCTBHSA MeX]y TOKaMH H MarHHT-
HBIM TIOJIEM, BbIBECTH 3aKOH HHAYKIHH.

Puc. 107.

Y x asaHue. [lpunuun, ycranoBneHHbid JleHueM, mos-
BOJIIET YTBepKJaTh cjeldyowiee. Ecin Mbl 3aKpenmuM MOCTHK
HEMOJBHXKHO H BKJIIOYHM B KOHTYp Oatapeto (puc. 107, 6),
KOTopasi co3flaeT TOK [, paBHBIH TOKY /, BOSHHUKAIOLIEMY B CJIy-
yae JABHXKEHHS MOCTHKA, TO cuJja F,, IeACTBYIoIlasi Ha MOCTHK,
6yner paBHa N0 BeJIHYHHE M NPOTHBOINOJIOXKHA N0 HampasJe-
HUIO TOH CHJIe, KOTOPYIO Hajo NPUJOKHTE B NEPBOM Ciyuae,
yToObl MOAAEpPKUBATh JBHIKEHHE MOCTHKA.

379. IlpencraBum ceGe, YTO peJibCHl JKEIE3HOJOPOMKHOH
KOJieM LIMpHHOH 1,2 M, miyulHe MO MarHUTHOMY MepHIHaHY,
M30JIMPOBAHBI IpPYyT OT Apyra 4 ot 3emid. Ilo 3Tum pesnbcam
HIeT Noe3f co ckopocTbio 60 KM/4. BepTHKasbHas caararouas
marHuTHoro nosst 3emnn H, =0,5 2. Uro nokaxer BoJbTMETD,
BKJIIOUEHHBIH B KaKOM-HHOYAb MecTe MexAy peiabcamu: 1) xor-
na noesf npubauKaeTcss K npHOopy; 2) KOTAa Moesf MPOXOAUT
HajJ npu6GopoM, T. €. NpHOOP HAXOMHTCA MEXIY ABYMS CKara-
MH Kakoro-HuOGyAb BaroHa, M 3) KOTAa Ioe3f yJajsercs OT
npubopa?

380. Bynxer sin B ycJIOBHSIX NpeAbiAyliell 3agayy BIHATb HA
MOKa3aHUsi MHJIVIHBOJIbTMETPA TOPH30HTa/bHAs CJaraiomas
MarsiuTHOTO noJist 3eMJIH, eCJH NyTh HENpsIMOJHHEeH?

381. MaseHbkuil mnpsIMOJIMHEHHBIH MAarHUT pacroJIOXKeH
B IIEHTPe KPYTJIOro KoJiblia pajguyca a, cocrosimero u3 N BHT-
KOB IPOBOJIOKH, KOHI[EI KOTOPOH COeJHHEHBI ¢ Ga/lJINCTHIECKHM
ranpBaHoMerpoM. Och MarHuTa nepneHiuKyaspHa K IVIOCKOCTH
kosblia. Ilpn ypaneHun Marsuta M3 KoJsbla GaslJIMCTHYECKHH
rasibBaHoMeTp jaer or6poc. Kak mo BejquunHe 3TOrO OTGpOCa
omnpejieJiiTh MarHUTHBIH MOMeHT )t MarHuTa?
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382, IlpsiMmoyrosibHasi paMKa €O CTOPOHaMH a ¥ b nBHxxercs
PaBHOMEPHO CO CKOPOCTbIO U B HalpaBJIEHHH, IEPNeHAHKYJIAP-
HOM K GeCKOHEeuHO JJIHHHOMY NPSIMOMY NPOBOJHHKY, JIeXKalleMy
B MJIOCKOCTH PaMKH napaJnenbHo cropoHe b. Ilo mpoBomnuky
uger Tok [. Hafitm 3. A. c. &, HHAyHHpYeMYIO B paMKe, H
yKasaTb HanpabJieHHe HHAYLHDPOBAHHOrO TOKa.

383. TlpsmoyrosibHasi paMKa NpelblAyllled 3afayd Bpalla-
eTcsi C TOCTOSIHHOHM YTJIOBOH CKOPOCTbIO BOKPYT CTOPOHBI b,
oTCTOsILIe HAa PAacCTOSHHH ¢>a OT NMPOBOAHHKA, 10 KOTOPOMY
uaer Tok. Byzer su 3. A. c., MHAyLHpyeMasi B paMKe, CHHYCO-
HJaJbHa?

384. IlpsmoyroabHasi pamka (aXb) paBHOMepHO .Bpalla-
€TCsl C YIVIOBOH CKOPOCTBIO ® BOKPYT CTOPOHHI @& B OJHOPOJHOM
niepeMEeHHOM MarHHTHOM I0JIe, H3MEeHSIOLeMCs] CHHYCOHAANbHO
C YIVIOBOH CKOPOCTBIO ®' M NepreHAMKYJISIPHOM K OCH Bpallle-
HHs paMKH. OnpenesHTb BeJIMYMHY HHAYLHPOBAHHOM 3. X. €. &.
Paccmotpers npH @=®’ yacTHbIe ciy4an: 1) B HauaJbHbIH MO-
MeHt H=H,, a mJocKoCTb paMKH NepneHaukyaspa H, 2) B
HayanbHbI MOMeHT H = H;, a IJIOCKOCTb paMKH napaJJiensha H.

385. IlpsiMoyrosibHasi pamka (aX b) BpaulaeTcss BOKPYT OX-
HOH M3 CBOHX CTOPOH B OJHOPOJZHOM MarHHTHOM IOJie Hamps-
XeHHoCTH H, mepneHIMKYJSIPHOM K OCH BpallleHHs, C nepe-
MEHHOH YIJIOBOH CKOpOCThI0O 0= @, (l—e~*). Onpenenutsb
BeJIMYUHY HHAYLHPOBaHHOH 3. A. C. &, €c/ii B HadaJbHbIH MO-
MEHT paMKa NepleHAMKYJsIpHA K IOJIO.

386. IanHHas HesapsKeHHast NJIACTHHA M3 HEMarHHTHOrO
MaTtepHa/a JBHXKETCS PaBHOMEPHO B OZHOPOJHOM MAarHHTHOM
nose ¢ naaykuueit B=1800 I'c co ckopocTthio v=6,28+107 cm/c.
Bektopel @ 1 B B3aHMHO NepleHAMKYJSIPHBI H Napa/lyiesIbHbl
IVIOCKOCTAM TJacTHHBE. OrnpefesuTb MOBEPXHOCTHYIO ILIOT-
HOCTb 3JIEKTPHYECKHX 3apsiIOB Ha IJlacTHHE, BO3HHKAIOWIUX
BCJIE[CTBHE €€ JIBHKEHHSI.

387. uHHBIA He3apsKeHHBIH LUIHHIADP H3 HEMarHUTHOTO
MaTepHana pajauyca r=12,56 cM paBHOMepHO Bpallaercsi B
OJHOPOJHOM MarHHTHOM noJie ¢ HHAykuued B=300 I'c, ma-
paJlIesIbHOM OCH LMJIMHAPA, C YIVIOBOH CKOpOCThio ® =60 paz/c.
OnpeienuTb NOBEPXHOCTHYIO NVIOTHOCTb 3apsiiOB O, BO3HHKAIO-
HMIMX BCJIEACTBHE BpallleHHsi Ha GOKOBOH MOBEPXHOCTH LHJIHHA-
pa. YKasaTb 3HaK NOBEDXHOCTHBIX 3apSZOB, €CJH BEKTODH @
U B HanpabJieHbl B OHY CTOPOHY. MarHUTHEIM [OJIeM BO3HHKa-
IOIIMX 3apsiioB H WHEPLHOHHBLIMH 3(eKTaMH 3JIEKTPOHOB Ipe-
Hebpeub, .

388. MeransnuecKuil Liap pajuyca @ U3 HEMarHHTHOTO Ma-
TepHasa ABHXKETCS PaBHOMEDPHO B NOCTOSIHHOM H OJHOPOJHOM
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MarHuTHOM HoJie ¢ HHAYKUHeH B co CKOpOCThIO @, HAaNpaBJeH-
HOH moj yIJIOM K MarHuUTHOMY mnosio. HalTH HanpsKeHHOCTb
3JIEKTPHYECKOTO MOJIsT BHYTPY H BHE L1apa B <HEMOABUXKHOMY
CHCTEMe OTCUeTa, OTHOCHTEJNbHO KOTOPOH Liap JBHIKETCA CO
ckopocThio . HaliTu Tak:ke 06beMHYIO M OBEPXHOCTHYIO TJIOT-
HOCTb MHAYLUHPOBAHHBIX 3apsiioB. MarHHTHEIM MOJIEM ABHIKY-
IMXCA HHAYLHMPOBAHHLIX 3apsiioB IpeHeOpeub.

389. Ha ksnemmax reHeparopa nojjiep:KUBaercsi IOCTOSTHHOE
Hanpsikenue V=120 B. K kneMmaM npucOeJHHEHBI MOCJIENO-
BaTeNIbHO COEJHHEHHbIE PEOCTaT M 3JEKTPOMOTOp, ofliee CO-
npoTusJieHHe KoTopeix r=5 Om. B 3THX ycJjoBHAX uepes 0G-
MOTKY 3JeKTpoMmoTopa uieT Tok /=10 A. DiekTpoMoTop OT-
KJIIOYAIOT, 3aMbIKaloT Ha conpotusieHne R=100 Om (Bkiiouas
COGCTBEHHOE COTPOTHBJIEHHE 3JIEKTPOMOTOpPA) H UCHOJb3YIOT
B KayecTBe JMHAMO-MaliuHbl. OnpelenuTb CHJIy TOKa i, BO3-
6yKHaeMyio B LlellH 3JIeKTPOMOTOpa, €CJH €ro BPallaTh ¢ Npex-
Hell YIJIOBOH CKOpPOCTbIO.

390. Y. 1. BoprmaH omnpefesissi MarHUTHYI BOCIPHHMYH-
BOCTb CJIaGOMAarHUTHBIX KHAKOCTEH, NOrpyKasi B 3Ty KHIKOCTh
JiBeé KaTyLIKH, MeCTKO
CBsi3aHHBIE MeXLy COOOH.
CpaBHuBast 3. A. C. HH-
IOYKUHMH, KOTOpas BO3HH-
KaeT B OJHON M3 KaTyllek
NpH U3MEHEHHH CHJIbl TO-
Ka B Jpyro#l, ofiMH pas B
MHIAKOCTH, @ APYro# pas
B BO3yXe, MOXHO OIIpe-
IeNMUTh MarHUTHYIO BOC-
OpHUMUYHBOCTDL XKUJKOCTH.
B oxHOM H3 OMNBITOB OKa-
3aJ10Ch, YTO 3. JI. C. HHAYK-
UM J/IS1 KaTylleK, Norpy-
KEHHBIX B PAacTBOp XJOp-
HOTO XKeJie3a, paBHa &=
=24,04 B, a ana kary-
ek B BO3oyXe 3. 1. C. Puc. 108.
HHAYKUMH paBHa &,=
==24,00 B. HaiiTh MaruuTHy10 BOCIPHHMYHBOCTb X pacTBOpaA.

391. SIkopr MoTOpa HMeeT GapabaHHYyi0 OOMOTKY, COCTOSI-
Y10 H3 NOCJIef0BaTesIbHO CoefinHeHHbIX 20 cexuuil, Kaxnas us
KOTOpHIX cOcTOMT U3 30 BHTKOB HPsSMOYroJsibHOII (opMbl (25X
X 20 cm?) ToHKo# mnpoBoJiokH. (Cxema o6MOTKU Anst 12 cekuuit
npencrapiaeHa Ha puc. 108). SIkopb HaxoauTcs B OAHOPOLHOM
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MmaruutHOM nosie ¢ uHAykuueir 3980 I'c. SIKopb BK./IOUEH uepes
KOJIJIEKTOD B CeTb C NMOCTOSIHHbIM Hanpsikenuem 120 B, u mo-
Top Aenaer 600 oGoporoB B MHHYTy. 1) KakoBa cuna Toka B
sikope (conpotuBienue sikops 0,5 Om)? 2) Uro npousoiio Gl
NpHY BHE3alHOH OCT4HOBKE SKOpA?

392. Menubiii muck paaumyca a=10 cM Bpallaercs B OJHO-
POIHOM MarHuTHOM nogie, jAenass N=100 o6opoToB B cexyHAy.
MarHuTHoe nosie HanpaBJIeHO NEPNEHAHKYJSPHO K MJIOCKOCTH
IMCKa M HMeeT HamnpsikeHHocTb H=10* . [IBe weTKH, OiHA
Ha OCH JINCKa, ApYrasi Ha OKPYXKHOCTH, COIHHSIIOT AUCK C BHell-
HeH Lenblo, B KOTOPYIO BKJIIOYEHBl PeOCTaT ¢ CONpPOTHBJIEHUEM
R=10 Om u amnepMeTp, CONPOTHBJIEHHEM KOTOPOrO MOXHO
npene6peub. UTo nokaspiBaeT amnepMeTp?

393. Uro Oyzer nmokasblBaTb aMIlepMETP B YCJIOBHAX Ipe-
Ibiaymed 3afiaud, ecM JUCK 3aMEHHTb KOJIECOM TOro e pa-
auyca, yTO M JIMCK, C IBYMs CIHLIAMH, Kak [OKa3aHO Ha
puc. 109? DaexTpHyecKuM CONpPOTHBJIEHHEM MaTepHa/a Koaeca
npenebpeysn.

Puc. 109. Puc. 110.

394. Ha xene3npifl HHIMHAPHYECKUH CEPJEUHHK, Yepe3 KOTo-
pulii IPOXOAUT ONHOPOAHBI MarHUTHBIA notok ®=Q,cos w?,
HajileT TOp M3 JH3JEeKTPHKA C JAHJEKTPHYECKOH NpOHH-
naemoctoto & (puc. 110). B Tope nmeercsi GeCKOHEYHO Y3KHH
BO3AYIIHbI 3a30p, oOpa3oBaHHbIA ABYMsI GeCKOHEYHO OJiH3-
KHMM paspe3aMy BJIO/Ib MepHAHOHAJBHBIX NJocKocTel. Haiitn
HaNPsXKEHHOCTb 3JIeKTpHYeckoro nossi E B 3a3ope B 3aBHCH-
MOCTH OT PacCTOSIHHS ¢ 0 OCH LHJIHHApA.

395. Tlospiii AM3NMEKTPHYECKUH LWHIHHADP C BHYTPEHHHM pa-
JUYCOM 7; U HapYXKHbIM PajiHyCOM 7, pABHOMEPHO BpalllaeTCs B
OJIHOPOAHOM MarHMTHOM M0J€ C YIVIOBOH CKODOCTBIO ® BOKPYT
CBOell NpOJONBHOH TreoMeTpHYecKoil ocH. BekTop HHAyKLUH
MarHuTHOro nosasi B mapaJinenen OoCH LHJIHHADA, AUSJEKTpHYE-
CKasi NPOHMIIAEMOCTb MaTepHaJa LHJIHHApa paBHa e. Haitu:
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1) o6beMHYIO TUIOTHOCTD Qp,, CBSI3AHHBIX 3apsiioB, MOSBHB-
IIMXCS B JAH3JIEKTPUKe BCJEJCTBHe BpalleHHS B MarHHTHOM
nosie; 2) nosHbll 00beMHEIH 3apsij ¢, NPUXOAAIUMHCA Ha eJu-
HULY AJHHBI LUJIHHAPA; 3) IVIOTHOCTb NMOBEPXHOCTHBIX 3apAA0B
Ha 06enX MOBePXHOCTAX LHJHHAPA; 4) NOJHBIH 3ap sl LHIHHApA.

396. {151 u3MepeHHsl CONpPOTHBJIEHUS] B aGCOMIOTHBIX €u-
HULax Obl1 NpeisioxkeH cieAylouud cnocob. JauHHas KaTyi-
Ka (n BUTKOB Ha €MHHUILY JJIHHBI) BKJIIOUEHA B LeNb C 3. . C. &
u conpotuBjenueM R (puc. 111). BHyTpu KaTymiku Bpaiiaercs
C MOCTOSIHHOH YIJIOBOH CKODOCTBIO ® BOKpPYT OCH, NepHeHju-

Puc. 111,

KyJIpHOH K OCH AJIMHHOM KaTYIUKH, MajieHbKas KaTyllka ¢
4UCJIOM BHTKOB N M ceueHHeM S. B MOMeHTHI, KOTZa MHAYLH-
poBaHHas B MaJioHl KaTyllKe 3. JA. C. MaKCHMaJlbHa, KOHIIbI
KaTyUIKM 3aMbIKalOTCSl 4epe3 raabBaHoMeTp G Ha TO e CO-
nporusJjieine R. [locnenHee mopbGupaercs Tak, YTO TOKa 4e-
pes ranpBaHoMeTp Her. Onpejenutb R.

397. Kak c nomoupio (uoKCMeTpa MOXHO H3MepHTb Mar-
HUTHOE [0JIe BHYTPH MJIHHHOIO COJIEHOHJA, 3aKPHITOro ¢ 000-
HX TOPLOB KpBbILIKaMH M3 HEMarHUTHOTO MaTrepHasa, He BBOIS
¢arokeMeTp BHYTpPb cosieHonza? OOMOTKA cosieHouza JIOXOLHT
J0 caMblX KOHIOB UMJ/MHAPA, HAa KOTOPbIH OHA HAMOTaHA.

398. B onHOpPOAHOM MarHMTHOM MoJie € HHAYKUHe# B=
=8400 I'c c HebosbILIOH CKOpPOCTBIO BpalllaeTcsi KBajpaTHast
paMKa co CTOpOHOH a=>5 cM, cocTosiliasi H3 HeGOJbILIOro YHcaa
BUTKOB MeJHOH IpoBoJOKH ceueHneM S=0,5 mm2. KoHus!
paMK{ coeJMHEHbl HAKOPOTKO. MakcuMasbHOe 3HayeHHe CHJIbL
TOKa, HMHAYUMPYEMOro B paMKe NpH BpallleHHH, PaBHO [=
=1,9 A. 1) Onpenenurp yucio o6OPOTOB paMKH B CEKYHAY.
2) Kak HyXKHO H3MeHHTb CKODOCTb BpAIUEHHS PaMKH, YTOObI
npH 3aMeHe MeJHOH NPOBOJIOKH XKeJe3HOH CH/a TOKa B lenu
ocTajach HEH3MEHHOH?

399. BHyTpH AOCTATOYHO AJIMHHOTO KPYTJIOTO MKeJE3HOro
CTepKHSl MarHHTHbIH INOTOK PaBHOMEPHO BO3pacTaeT CO Bpe-
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MeHeM. BHe 3TOoro crepaHsi MarHuTHoro noJs ser. Onpene-
JIUTb XapakKTep JEKTPHYECKOro M0JIs1 BHE JKeJIe3HOrO CTePKHS.

400. B ycJoBHsiX nmpeibiiylllell 3aayi CTepaeHb OKPYXKeH
BHTKOM [pPOBOJIOKH, 3aMKHYTbIM Ha ammnepmerp. ConpoTuBie-
Hue BUTKA U ammnepmerpa R. 1) Uto nokasniBa-
er amnepmerp? 2) Kak HanpaBjieH TOK B BHTKe?

401. Ha HeKOTOpDOM pacCTOSIHHH OT KeJie3-
HOTO CTepxkHsS (cM. 3amauy 399) HaxomuTes
saekTpod. HavanbHag ckopocTb ero paBHa
Hymo. Kak on Oyzer apurarbcs?

402. OpHocJiolHasi JOCTaTOYHO JJIHHHAs Ka-
TylIKa C 2KeJe3HbIM CepjeYHMKOM pasjelieHa
Ha jgBe cekuuu (puc. 112). M3amepenus uspyx-
THBHOCTeH CeKUMH JaJsH CJIeAYIOIHe pe3y1bTaThl:
B nepBoif cekuud L,;=0,04 I', Bo BTOpO# CceK-
unn L,=0,09I'. 1) Uemy paBHa HHAYKTHBHOCTb
L Bce#i karymku? 2) Ckonbko BUTKOB N B Ka-
TywmKe, ecad B mnepBod cexkuuud 100 BUTKOB?

403. Kak onpeneiutb HHIYKTHBHOCTb JOCTaTOYHO JJIHH-
HOll KaTyIlKH, NponycKas uyepe3 Hee IOCTOSHHBIH TOK?

404. Onpenenutb HHIYKTUBHOCTD L NMPOBOAHHKA, NOKa3aH-
Horo Ha puc. 113. Tok uuer mo mpoBosioke AuaMeTpoM 1 MM,
pacnosioKeHHOH 10 OCH JOCTaTOYHO TOHKOM
MeTajlIH4ecKoit TpyOGKH, MepexXofHT Ha JHO
N TPYOKH, K LEHTPY KOTOPOTro NpHNasiHa NpoBOJIO-
e Ka, M BO3BpallaeTcss o0paTHO MO NOBEPXHOCTH
TpyOkH. PasaMmepnl TpyOKH IaHEI Ha PHCYHKE.

405. OpuH H TOT K€ TOK HIET 0 ABYM IJHH-
HBIM TapaJijieJbHbIM POBOAAM B HPOTHBONOJIOXK-
Hble CTOpOHEL. ITpoBOJa HMEIOT KpyTIJibie CeUeHHUst
pagvyca r=2 MM, a pacCTOsiHHe MexJ1y HHMH
d=2 cM. HalitThu MHAYKTUBHOCTH L e€IMHHLEI
4 g JJIMHBI 5TOH CHCTEMBbI, YYHTHIBas MarHHTHOE IO-
r F J1e TOJbKO BHE NPOBOJAOB.

406. Ha oxun cepieuHuK HaMOTaHHI JBe Ka-
TYWIKH. VIHAYKTHBHOCTH KaTylueK B OTIEeNb-

Levenue A~ HOCTH COOTBETCTBEHHO paBHbl L,;=0,0 T u

@ L,=0,7 I'. Uemy paBHa B3aHMHasl HHIYKTHB-

i Hocth M? PaccessHHs MarHuTHOrO IIOJISL HET.

Puc. 113, 407. Ha paueHBIA  UMJAMHAD  HaMOTaHbBI

BIVIOTHYIO 1Be 06MOTKM [—I" n 2—2' Tak, Kak
nokasaHo Ha puc. 114. MEAyKTHBHOCTD KaxJOH OOGMOTKH
paBHa 0,05 I'. Uemy G6yner paBHa HHAYKTHBHOCTH L Bceil
Leny, ecau: 1) KoHUBl /' ¥ 2’ COeNHHUTh, a B Lielb BKJIOYHTH
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KOHIBI | ¥ 2; 2) KOHUB 1 1 2’ COENMHHUTD, a B Lelb BKJIIOYUTD
KOHUbl /' 1 2; 3) KoHUB! /" 1 2’ 1 1 u 2 CORRUHUTD U 00e Maphl
KOHIIOB BKJIIOUHTDb B LIeNb?

408. Ha TOp, H3roToB/IEHHBIH
U3 NapaMarHeTHka M HMeIOWHHA pe-
TyJHpyeMbli BO3AYIIHEIA 3a30p d,
HamoTaHa KaTylika (puc. 115).

Puc. 114. Puc. 115.

[Mpu d=0 MHIYKTHBHOCTb KaTyWKH L=L,, npu d=d,=1 mm
oHa BJBoe MeHblie (L=L,=Ly/2). [Ipu KakoM 3a3ope d HHIYK-
THBHOCTb L Gyzer paBHa L,/4?

409. BpluucauTh HHAYKTHBHOCTb L TOpOHIaabHOH OGMOT-
KH, HAMOTAHHOH Ha LMJIHHAD BBICOTHI b C BHYTPEHHHM PafHyCcoM
r ¥ HapyXHbM r+a (puc. 116). Unc-

JIO BUTKOE KaTyIIKH paBHO N, Mmar-
HUTHasi NPOHHLLaeMOCTb p=1.

410. B npepbiaymein 3ajaue 1o z
OCH KaTyLIKH NpPOTSHYT GeCKOHEYHO
IJIHHHBIH [P SIMOJIHHEAHBIH TPOBOA (He b
nokasaHHelli Ha puc. 116). Brrumuc- '
JUTh B3aHMHYI0 HHAYKTHBHOCTb M
MEXJIY KaTYILKOH H 3TUM IIPOBOJOM.

411. BHyTpb TOHKOrO BO3AyLI-
HOTO COJIEHOMJAA BCTaBJieHa MaJ/leHb- Puc. 116.

Kasi IJIocKasl Karylleyka C YHCJIOM

BuTKOB n=40 u miomansio Butka S=10 cM?, mo o6MOTKe
Kotopoil Teuer Tok /=1 A. [nuna coseHouga [=50 cm,
yucao BuTKoB N =10 000. Onpenenutb MarHHTHHIH NOTOK,
KOTODBIH NOChIIAeT NoJle KaTyLIeYKH yepe3 O6MOTKY COJIEHOMA.

Ykasanune. McnonbsopaTh TeopeMy O paBeHCTBE B3a-
HUMHBIX HHIYKTHBHOCTEH.

412. Ha noBepXHOCTb KPYroBOrO TOpa NPSIMOYTOJBHOTO
[I0TIEPEYHOTO CeueHusl ¢ pasMepamMu a=17,2 cM U b=>5 cM Ha-
BUTa OOMOTKA TOHKOH NPOBOJIOKH, coiepxkauass N=1000 sut-
koB. (Ha puc. 117 usobpakena nososuHa topa. O6MOTKa He
nokasana.) Ha Top Hagera KoJsbueBasi KaTymka K ¢ 4HCJIOM
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BUTKOB f1=100, Mo o6MOTKe KOTOPO# TeYer TOK CHJOH [=
=1A. BHyTpeHHHu pamuyc Topa paBeH r=10 cm. Onpeznenntsb
MarHUTHBIA TOTOK, KOTOpBIA FOCHUIAET MarHWTHOE MoJe Ka-
TYWIKH 4epe3 OOMOTKY Topa.

413. Uemy paBHa 3Heprus
W MarHuTHOrO NHOJIS1 COJIEHOH-
na, cocrosiuero u3 N BHTKOB
NPOBOJIOKH, HAMOTaHHOH B OJMH
CJI0ii, IO KOTOpOH HAET TOK CH-
J?’- noit I? auna conmenoupa I,
fe—r ez | ceueHue ero S (IuaMmeTp ceye-

Puc. 117. HMS COJIEHOMAAa MaJl 1O cpaB-
HEHHIO C ero JJIHHOH).

414. Jlpa napanJeJbHBIX JOCTATOYHO HJIMHHBIX HPOBOAA
HaxoaaTcs Ha paccrosHud 20 cM Apyr or zpyra. B mux noa-
JAepKUBAIOTCH TOKN Kaxawi cunoii 20 A, HanpasJieHHbIE B TPO-
THBOTIOROXKHbIE cTOpOHH. 1) Kakyio pa6ory Ha equHuIy AJIH-
HbI TIPOBOJIOB COBepIlIaeT MarHHUTHOE ToJie NPH YAaJeHHH Npo-
BOZOB 0 paccrosHus 40 cM? 2) Kax n3MeHHUTCA NpH 3TOM Mar-
HATHasE SHEPrHs eAMHHIBI JJIHMHBl CHCTEMbI ABYX IPOBOAOB?

415. B npeaniaymieill 3ajjaye MarHUTHOE TOJiE COBEpLIaJo
NIOJIOXKHTENbHYIO paboTy TpHM YAaJeHHH NpPOBOLOB APYr OT
Apyra, a Mexjay TeM MarHHUTHasl 5Heprusi TOKOB yBeJIHYHJAcCh.
3a cueT KakHX HCTOUHHKOB 3SHEPrMH coBepluaeTcsi paboTa M
YBEJIHUMBAETCS MarHUTHasi SHeprus?

416. Kax Oyner M3MeHSThCA BO BpeMeHH cusa [y 3/1€K-
TPUYECKOTO TOKa B LieNH, NapaMeTphl KOTOpOH NOKas3aHbl Ha
puc. 118, nocse Toro kax kimoy K 6yaer 3aMkHyT? OMHYECKHM
CONMpPOTHBJIEHHEM BCEH LenH NpH pPacCMOTPEHHH HavyaJibHOH
CTafidd Dpouecca YCTAHOBJIEHHSI TOKa MOXHO TnpeHeOpeyb.

~h
— ‘ ‘717‘r
&=28 .
L=1r ——om
r VA
—
Puc. 118. Puc. 119.

417. Tlpu oTK/IIOUEHUH Iienel MOCTOSAHHOrO ToKa, obJajao-
mux GoJbIION HMHAYKTHBHOCTbIO (Hanmpumep, OOMOTOK BO3-
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GyIKIeHHs] TEHEPATOPOB MOCTOSTHHOTO TOKA), TH LeNu HpelBa-
PHTEJBHO 3aMbIKAlOT Ha Mapasijie/bHO BKJIIOYEHHOE CONpPOTHB-
JieHue r JJisi OrpaHHueHusi nepeHanpsixenuil (puc. 119). Onpe-
JIeJIUTh, BO CKOJIbKO pa3 B TOM CJjydae MaKCHMa/jbHOe Hanps-
JKeHHe Ha 3axumax uenu V.. OyIeT npeBhILATh NPHJIOKEH-
HOe TIOCTOsIHHOe HanpsieHue V.

418. Konpencarop emkoctbio C NpPHUCOEAHHEH K BEPXHHM
KOHIaM JABYX Napa/j/efbHbIX MeIHBIX LIHH, PaclOJIOXKEHHBIX
BepTHKa/JbHO Ha paccrostHuu [ gpyr or apyra. OxHopoaHoe
MarHuTHOe I1OJIe HanpsKeHHOCTH [I TOPH3OHTANbHO H Iep-
NEHIUKYJSPHO K IJIOCKOCTH LIMH. Blosp IIMH B MarHHTHOM
nosie nafaet 6e3 HavyaJbHOH CKOPOCTH MeXHbIH MPOBOAHHK Mac-
Cbl /M TaK, YTO BCerfa HMMeeTcsl KOHTAKT MeXAy NPOBOJHHKOM
n wyHaMu. ColpoTHUBJNEHMEM H HMHAYKTHBHOCTBIO IPOBOJHH-
KOB, a Take TPeHHeM NPOBOJHMKA O INNHBI NpeHeOpeub. Hai-
TH: 1) yCKOpeHHe NPOBOZHMKA; 2) CHJYy TOKa, 3apskKalollero
KOHJIEHCaTOoP. '

419. B ycaoBusix npenpiylleil 3ajayd BMECTO KOHJeHCa-
TOpa LIMHBl 3aMKHYThl BBEPXY Ha COJIEHOHMJ, HHIAYKTHBHOCTb
KoToporo pasHa L, a conpeTHBAeHHE HHYTOXKHO MaJo.
HaiiTn 3aKOH JBHXKEHHsl TNPOBOJHHKA, CKOJ/b3sEro BAOJb
KA.

420. [pe njuHHBIE NapaJjiesbHble MeAHBIE ILIHHEI, pacro-
JIO}XXEeHHble BePTHKaJIBHO Ha PacCTOSIHUU [ Apyr OT Apyra, 3aM-
KHYTBl BBEePXY Ha CONPOTHBJIEHHE R H HOMeLleHEl
B OJIHOPOJHOE MarHUTHOE NOJie HanpsKEeHHOCTH
H, nepnenaukynspHoe K DJIOCKOCTH MH. Broas
HIMH NajaeT MeAHbH npoBoAHMK Beca P. Tpenue
oTcyTcTBYeT. UeMy paBHO yCTaHOBHBILeeCs 3Ha-
yeHHe CKOPOCTH NaJeHHs?

421. Ilo 1BYM BepTHKAJbHBIM HIEAJIbHBIM
nposojaM (cM. 3ajgauy 420) B moJie CHJIBI TSKeC-

rrvé'v'\_

.

TH MOZKET CKOJIb3HUTb 663 TpeHPIH naeaJsbHast @ ’
L—ri_:—J

NpPOBOASAILAA NepeMblYKa Macchl m ¥ JJIHHBL [
(puc. 120). TlpoBOmHHKH CBepXYy 3aMKHYTHI
HHAYKTHBHOCTBIO L, a CHH3y — CONpPOTHBJIEHHEM
R.TlepeMbluKa cHayasa yJepKHBaeTCsl B HEKOTO-
POM TOJIOKEHHH, a 3aTeM OTIIycKaeTcsi 6e3 TOJY-
ka. HailTh HOBOe moJioXeHUe paBHOBecHsi mepe- PHC. 120.
MBIYKM H XapaKTep IepeXOIHOro Ipoliecca.

422. Hafitu ycraHOBUBLIYIOCS CKOPOCTb IEPEMBIYKH B
YCJIOBHAIX NpeAblAyliell 3afauyd, €C/lH NPOBOXHHKH 3aMKHYTHI
CBepXy MOCJEJ0BaTeNbHO BKJIIOUEHHBIMH CONPOTHBJEHHeM R
H MHAYKTUBHOCTBIO L (puc. 121)..

81



423. MadTHUK IyiuHBL [ M MacCel /M, KOTOPHIH MOXHO pac-
CMaTpHBaTh KaK MareMaTHYeCKHH, NpeicTaBisieT coGoit Mac-
CHBHBIH MeTa/JIMUeCKHH INapHK C OCTPHEM Ha KOHIE, MOJBe-
LIEHHbIH ‘Ha TOHKOH npoBosioke. OcTpHe NOrpy»KeHo B YallKy ¢
pryTeio (puc. 122). IlpoBosioka B Touke noxBeca MasiTHuka A
M PTYTb B YallKe BKJIIOYEHL! B LEMb,

00J1aJal0Iyl0  CONPOTHBJIEHHEM R. A
‘MasTHUK coBeplaeT MaJsble KoseGa-
HHS B OJHOPOJHOM MAarHUTHOM IIOJIe []ﬂ
HanpsiKeHHOCTH [,  nepneHauky-
JAPHOM K INIOCKOCTH  KoJsebaHu#

®

Puc. 121. Puc. 122.

MmasitHuka. OnpelenuTts yBeJHUYEHHE JOrapHPMHYECKOTO HeK-
peMeHTa 3aTyXaHHsl MasTHHKA, BBI3BAHHOE CONPOTHBJIEHHEM R.
ConpotubJ/ienne cpefibl NPONOPLHOHAJIbLHO YIJIOBOK CKOPOCTH
MasITHUKa, a KO3(pHLUHEHT NPONOPLHOHAJIBHOCTH paBeH k.

424. B ycsioBusix npenblAyluell 3ajlaud B Liellb BMECTO CO-
NpOTHBJEHUs] R BKJOYeHa HHAYKTHBHOCTb L. Kak HaMeHsaTcs
JsorapudMHYeCKHH JeKpeMeHT H Iepuoj KoseGaHMI?

425. B ycnoBusix npeiwiiyllell 3ajaud B Lellb BMECTO HH-
JNYKTHUBHOCTH BKJOYeHa eMKocTb C. Bonpochl Te xe.

426. Ha HHTH BHCHT TOHKOEe MeJHOE KOJIbIIO pajuyca r,
Maccel m H conpotuBieHusi R. 1) Haiitu yBenuyenue Jjora-
pHOMHYECKOTO JAeKpeMeHTa 3aTyXaHHs MaJblX KpPYTHJbHBIX
KoJIeOaHUH KOJblla, €CJIM KOJBbLIO INOMEIIeHO B OJHOPOAHOE
TOpU30HTAIbHOE MarHUTHOE MoJie HanpsikeHHocTH H, npuyem
BeKTop H coBmajaer c MJIOCKOCTBIO KOJblia B NOJIOXKEHHH PaB-
HoBecHs1. 2) M3MeHuTCS JIM OTBET, eC/IH KOJIbLO 6yJeT noMelle-
HO B OJHOPOJHOE BepTHKa/JbHOe MarHurHoe rnoJje? MHAyKTHB-
HOCTBIO KOJblia NpeHeOpeub.

427. MenHoe KOJbLO B MNpeAblayllell 3ajadye COBEpLUAeT
MaJible KpYTHJbHBIE KosnebaHusi ¢ nepHoaoM T'. MHAyKTHBHOCTD
Kosiblla L. CompoTHBJIeHHEM KOJblla MOXHO NpeHeOpedb. Kak
M3MEHHTCS NEepPUOJA 3THX KoJeGaHuH, €C/IH KOJbLO IOMECTHTh
B OZHOPOJHOE IOPH30HTa/NbHOE MAarHHUTHOE MOJie, HampaBJeHHe
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KOTOpOTO HepNeHNKYAsIpHO K MJIOCKOCTH KOJiblia B MOJI0XKEHHH
paBHOBecHs?

428. Kaxk u3MeHHTCS Jiorapu@MHUecKUH NeKpeMeHT 3aTy-
XaHHus KOoJIblla B YCJOBHSIX NpefblAylled 3ajlayu?

429. TlpsiMoyrosbHast paMKa (aXb) JieXXut B ofHOH mJoc-
KOCTH C NpSIMbIM TPOBOAHHKOM, MO KOTOPDOMY TeueT TOK [
1. KOTODBIH pacnoJIoxeH NapaJjiesbHO CTOpOHe b Ha PacCTOSTHUM
d>>a or 6nuKaiimell croponsl. Kakoe KoanyecTBo a/1eKTpHUECT-
Ba Q mpoiizer yepes Jo0oe ceyeHHe NPOBOJA PAMKH, €CJH OHA
noBepHeTCs BOKPYT OJuiKaiiliell K NDOBOAHHKY CTOPOHHL b Ha
180° 1 ocraHercsi B 3TOM noJioxeHnu? Ceyerine MPOBOJIOKH paM-
KH S, yleJbHoe conpoTHBjeHHe p. MHAYKTHBHOCTb paMKH He
YUYHTLIBATh.

430. B npenpinyuiell 3ajaue npeanosarajoch, YTo MHAYK-
THBHOCTBIO PaMKH MOXHO NpeHeOpeub. Mamenurcsi i OTBer
3aJlayl, ecsiH npeHe6pedb HHAYKTHBHOCTBIO HEJb3si?

431. B s3anave 429 pamka Bpaulaercs ¢ IOCTOSIHHOM CKO-
pocThio. Byner an 3aBHCeTb KOJIHYECTBO 3JIEKTPHYECTBa, MPO-
TEKIero 4epe3 paMKy 3a Bpems
nosyo6opoTa, OT CKOPOCTH Bpa-

IIEHHs] paMKH, eCJIH CONpoTHBJe- A |
HHeM paMKHM npeHeGpeub, a ee —
HHAYKTHBHOCTb yYeCTb? ]

432. Banauctnyeckuil raJjbBa- ]

HOMETP BKJ/IIOYeH B IieNb KaTylil-
KM, HaJleTOH Ha 3aMKHYTHIH Hamar-
HHYeHHBIH cepAeyHHK. JKenesHylo
MJIAaCTHHKY A, 3aMBIKaloOMYylo cep-
JneuHuK (puc. 123), GbiCTPO YAaNAIOT, M TaJbBaHOMETD TOKa-
3biBaeT OTKJOHeHHe B 20 nenenuii. ConpoTHBJEHHE KaTyll-
K4 u rajbBanoMerpa 100 Om. YUyBCTBHTENBHOCTH TajibBaHO-
Metpa paBHa 10~® Kn Ha jpenenue mwkansl. Kak Besnko
H3MeHeHHe MoToKa HHAYKUUH AQ Be/eACTBHE ylasieHHs Iuiac-
THHKH A?

433. Kak GBICTPO HYXHO YHaJHTh MJIAaCTHHKY A u3 Hamar-
HHYEHHOTO CepJeYHHKa B Npeabayllell 3ajgaye, YTOOBI OTKJO-
HeHHus rajbBaHoMeTpa OblIM NPONOPLHOHANLHEI HM3MEHEHHIO
NoTOKa?

434, Kakue ycJoBHS cjie[lyeT HaJOXKHTb Ha BEJIMYHHBI HH-
ILYKTUBHOCTH H CONpPOTUBJIEHHS 3JIEKTPHYECKOH LenH B 3ajaye
432, 4To6LI OTGpOC TasbBaHOMeTpa Obl1 NPONOPIHOHAJEH H3-
MEHEHHIO NOTOKAa HHIYKLUHU?

435. [lns1 onpenenenys B3aMMHOM HHAYKTUBHOCTH M 06MOTOK
TpaHcpopMaTopa NPOU3BOAUTCS cjaenylomuil onsT. [lepBruunas
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0o6MOTKa yepe3 COMNPOTHBJEHHe R; M3BECTHOH BEJHYHHBI MOJ-
KJI04aeTCsl K MCTOYHHKY IIOCTOSIHHOTO HampsixkeHHsa &. Bo
BTOPHYHYIO LleNb BKJloYaercsi Ga/yIHCTHYECKUH rajibBaHOMETP
G, maMepstiolu#i NOJHBIA 3apsi Q, NpoTeKalotuil BO BTOPHY-
HoM KoHType. ConpoTuBiieHHe R, BTOPUUHOTO KOHTypa H3BECT-
Ho. Haifitn M.

436. Karymka c HHAyYKTHBHOCTblO L, oGsajaiouasi HeKo-
TOPLIM CONPOTHBJEHHEM 7, BKJIOYEHA B LeNb CHMMETPHYHOIO
Mmocta (puc. 124). B nmumaronann
MOCTa BKJIIOUeH OaslIHCTHYECKHH
raspBaHoMeTp. HaltH  sapsg,
KOTOpbIl NpOTeYeT uepes railb-
BaHOMETp  1OC/Je  3aMbIKaHHA
KJIo4a,  €eCaIM  CONpPOTHBJ/IEHHE
rajpBaHOMeTpa  IpeHeOpeRHMO
MaJio.

437. Pamka, oxBaTbIBalollas
Puc. 124.

miomwags S=1400 cM?, cocrout
3 N=100 BHTKOB TNpPOBOJIOKH U
uMmeer conporupiaeHHe R=4,6 Om. Pamka pacnosnoxena B
BEPTHKAJIbHOA IJIOCKOCTH, MNEePNeHAHKYJSIPHOH K IJIOCKOCTH
MarHHTHOTO MEpHJAHAaHa, H COelHHEeHa ¢ Ga/lIUCTHYECKHM TraJib-
BaHOMETPOM YYBCTBUTeJIbHOCTBIO ¢=2-10"¢ Ku Ha neneHue
mKaJasl. PaMky GbICTpO MOBOpayHBalOT BOKPYT TOPH30HTANbHOH
OCH, NpoXxojsiuell yepe3 ee LEHTP, Ha yroa a=60°, Tak 4TO
IJIOCKOCTb PaMKH CTAHOBUTCS MapaJsiyie/IbHOH HanpaB/leHHIo
MarHuTHoro nojsi 3emau. KakoBo GyfeT OTKJIOHeHHE Y raJb-
BaHoMerpa? ConporuBJjeHue ranbBaHoMerpa r=:9,4 Om. Han-

pSI2KEHHOCTb MarHutHoro moJst 3eman H=0,2 3.

438. B nocTOosIHHOM OJHOPOAHOM MarHHTHOM MoJle, HHAYK-
uus Kotoporo B, HaxonuTcst xpyrisoe, Heaedopmipyemoe, Jo-
CTaTOYHO MaJIoro CeYeHHsi KOJIbLO pajuyca r U3 Marepuasa,
CONPOTHBJIEHHE KOTOPOI'O Hcuesamolle Majo. B HavaibHbIH
MOMEHT ILIOCKOCTb KOJIblla TNapaJiienbHa Hanpas/eHHIO Mar-
HUTHOTO TOJIT W TOK B Kosblle paBeH Hyuo. Onpenenuts
cuily Toka / B KoJiblie Cpa3dy nocsie Toro, Kak OHO Obuio no-
BEPHYTO TakK, 4TO IJIOCKOCTb KOJIbLla CTaJja MepHeHAuKyJIsp-
Ha K JIHHHSIM MarHUTHOrO MoJs.

439. B ycnoBusix npepsayimiedl 3asaud 1) Ha#iTH mosHbIH
MarHUTHBI TOTOK Yepe3 KOJIBLO MOCJAe TOro, Kak OHO Obl1O
MOBEPHYTO, 2)  BBLIYACJAHTb  HaNPSXKEHHOCTb  MarHMT-
HOTO TIOJISL B IIEHTpPE KOJbla, 3) KauecTBEHHO H306pasuTh rpa-
(GuuecKH pacnpeje/ieHue HanpsiKEHHOCTH MATHHTHOTO IoJst
0o JIMHUH, COBMNaJaiolledl ¢ AHaMeTpoM KOJIbLA.
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440, KakoBa Hamnps:KeHHOCTb MarHUTHOro moast H M cuaa
ToKa I B ycnoBusix 3afiauu 438 B KOJblle, €CJH NOC/E TOT0, KaK
€ro NOBepHYJIH NEPNEeHAUKYISPHO K MarHUTHOMY TOJIIO, BHEIL-
Hee MarHuTHOe I0Jie ObLIO BLIKJIOYEHO?

441. Onpenenutb paboty A, KOTOPYIO HEOGXOAMMO GbIIO 3a-
TpPaTHTb Ha NMOBOPOT KoJsiblia B 3afaue 438.

442. CBepXCHJIbHBIE MAarHUTHBIE TNOJSI MOXHO IOJyYaThb
B3DLIBHBIM CXKaTHeM OTpe3Ka NpOBOAsLIEH HHJIMHAPUYECKOH
TpYOBI, BHYTPH KOTOPOH CO3AaHO HayaJbHOE MarHUTHOE I[OJie
¢ uuaykuueit B,. OnpeneanTbh HHAyKuuio noas B B TpyGe B
MOMEHT MAaKCHMaJIbHOTrO cxKaTHsi, ecan B,=5-10* I'c, Haya/b-
HBIH BHYTpeHHHMH pajuyc Tpy6ni R=D5 cM, paguyc B MOMEHT
MakcuMasibHoro cxarus r=0,5 cM. OGosmouxKy, OKpyKaroiyio
MarHHTHOe mnoJie, CYMTaTh uieaJbHO nposoisuel. Onpene-
JIUTh TaKXKe JaBJjieHne P, HeoGXoAnMMoe 1Jisl NOJyYeHHs] TaKOro
CXKaTHsl.

443. Ilast v3aMepeHHs1 B3aUMHONH HHAYKTHBHOCTH JIBYX Ka-
TylIeK coGHpaloT cxeMy, NpuBefeHHYI0 Ha puc. 125. Conpotus-
Jeanss R; 1 R, M eMKOCThb
C KoHzeHcaTopa NMoAGHpAIOT
TaK, 4YTOObI rajbBaHoMeTp G ‘
ocTaBajicst Ha HyJe NpH 3a-
MBIKAHUM W pa3MbIKaHHH
kmoua K Garapen &. Uemy
paBHa B TakoM CJyyae B3a-

HMHAsi HHAYKTHBHOCTb M \
KaTyuiek?

444. B npeaviayuieil 3a- ¢
Jlaue eMKOCTb KOHJeHcaTopa v l 7

MOXKHO H3MeHSITb CKauyKaMH
BeJauuuHOA ¢ Kaxnpiit. Ilpn
3TOM 0Ka3ajoch, YTO MpH Puc. 125.

3HAUYEHHH eMKOCTH KOHJeH-

caropa C ranbBaHOMETp JaJj OTKJOHeHHe O B OIHY CTODOHY, a
npH 3HAYEHUH eMKOCTH KoHJeHcaTopa C--¢ raJbBaHOMETp AaJ
OTKJIOHEHHe @' B IpPYrylo CTOPOHY, T. €. He yJAaloCh HOOUTBCS
11yJIEBOTO TIOJIOXKEHUsI CTPeJKH ranpBaHomerpa. Kak u3 sTHX
W3MepeHHH ONpeleHTb B3aUMHYIO HHAYKTHBHOCTb M Kary-
wek? ConpoTuB/eHNe TrajbBaHOMeTpa rI>R;.

445, [lns ypanenus rasoB H3 MeTa/VIHYeCKHX YacTedl Ba-
KYYMHBIX NPHOOPOB MX HaKa/lMBalOT ToKaMH PyKo B nose Ka-
TYIIKY BHICOKOH yacToThl (pHc. 126). AHol KaropHOH JiaMIml,
IpejcTaBAsOMHUA  CO00H HHKeJEeBHH LMJAMHAD AHMaMETpPOM
D=8 mm, BbicoTOl h=2 cM, co cTeHKO# TosunHo# a=0,1 MM,
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pacriosiaraercsi KoaKCHasnbHO ¢ Karymkofi 3 N=15 BHTKOB
TOJICTOH MPOBOJIOKH, MO KOTOPOH MAET TOK BBICOKOH YacTOTb
(f=10° I'm) cunoit /=50 A. Kakoe kosuuecTso Tenia Q Bbi-
AessieTcsl eXeceKyHAHO B LMJHHIpe? BhicoTa KaTyLIKH BBICO-
Koft yactotel =10 cM. MarHuTHbBIM noJeM
ToKOB PyKO mnpeHeGpeub. ¥ jenbHOE COMpPO-
THBJIEHHe HuKesas p=7:10~¢ Om-cMm.

446. Karymkoll BBICOKOH 4YacTOThl MNpe-
JblAylel 3ajayd BOCIOJIb30BAJNHCh IJi Ha-
KasnHBaHUS TokaMH (PyKO NJaTHHOBOro AHC-
Ka anaMeTpoM D =2 cM H To/uHHOM d=0,5 MM.
JHCK pacnosiokeH NepreHAHKYJ/SPHO K OCH
— ) KaTyLKH, H LEHTP JUCKa HaXONHTCA Ha OCH.

MarHuTHBIM noJieM TOKOB Pyko npeHebpeyb.

Puc. 126. IMogcuutarh KoJHYecTBO Temja Q, BHAE/sSIO-

IIerocsi €XEeCeKyHIHO B JHCKe. ¥ jeJbHoe
conporupienre miaatauel p==10,7-10-¢ Om-cMm.

447. Ins yMeHbIUEHHS IIOTePb B IKeJEe3HOM CepJeYyHHKe
TpaHcopMaTOpa CepAEYHHK JeNaloT H3 TOHKHX IIaCTHHOK,
H30JIHPOBAHHBIX 3JIEKTPHYeCKH ApYyr oT Apyra. Hafith, Kkakoe
KOJIMYeCTBO Temsa Q BbIAe/seTCS B TAKOH IJIaCTHHKe exxece-
KyHIHO TNDH CJIeYIOUHX JAHHBIX: pa3Mephbl IVIaCTHHKH lab=
=20x4x0,01 cm?*; o6mMoTKa TpaHcdopmaTopa HMeET f1=4 BHT-
Ka Ha KaX[plil CAaHTHMeTP JJIMHBI, 1 1O Hell uaeT 50-nepHoAHbIH
TOK CHJIOH [==5 A; MarHuTHas NpPOHHLIAEMOCTb JKeJesa W=
=1000; ynenbHoe compoTHBJeHHe xeje3a p=9-10~% Om-cm.
MarsutHeiM mosnem ToKoB PyKo npexebpeub.
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448. CpaBuutp notrepu W; Ha Tenjo B MeTa/NIHYeCKOH Ko-
poBke, pa3Mepbl KOTOPOH NpHBEREHB! Ha puC. 127, ¢ norepsmu
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W, B njacTHHKax, U3 KOTODHIX CIesaHa 3Ta KOpoOKa, Koriaa
IJIaCTHHKM H30JIMPOBaHBI ApPYr oT Apyra. B ofoux cayuasx
KopoGKa NOMelleHa BHYTPb KaTyLIKH, 1O KOTOPOH IPOXOIHT
TOK BBICOKOH 4acTOTHI, KaK B 3ajiaye 445, npuueM oCb KaTYIUKH
COBIIaJlaeT C OCbI0 KOPOOKH H NapaJiesibHa CTOpoHe ¢. ToJuuHa
MJIaCTHHOK d MHOro MeHblle pa3MepoB KOpOOKH a W b.

449. Karymka, o6sajaioliasg OMHYECKHM CONPOTHBJIEHHEM
R=10M ¥ HHLYKTHBHOCTBIO L, ¢ niomaspio ceuennss S=100 cm?
" yncaoM ButkoB N=100, Bpamaer- s
Csl pPaBHOMEpPHO C YIJIOBOH CKOpOC-
ThIO @ B MarHHTHOM mnoJje 3eMJH o
BOKDYT BepTHKaJbHOH OCH, NpOXo-
Aslled 4Yepes ONHO H3 OCHOBaHHH
KaTyLIKH NepneHAHKYJsSPHO K ee OCH
(puc. 128). Ilpu BpameHuUu KOHIBI
KaTYWKH OCTaloTcs Bce BpeMs NpH-
COeJMHEHHBIMH K OOKJajKaM IJIo-
CKOrO KOHJAeHcatopa eMmkocThio C.
1) Hafitn 3Hayenns I u V ana yc-
TaHOBHBIUErocs cocrosinus. 2) Haiitu 7%
yCJIOBHE, TIPH KOTOPOM B Karyllike Pue. 128,
BhIIeJIsieTcsl HanGoJiblliee KOIHYeCTBO
Tenuia B eiMHULY BpeMenH. 3) [logcuntars KosmuecTBo Tenaa Q,
BhiJeJIsIoLIeecs B 3TOM cJyyae B eUHULY BpeMeHH. ['opu3oH-
TajJlbHasl cJarampouiasi 3eMHoro noas H=0,2 3.

450. B ycaoBusx npeiplnyIlel 3ajaud KaTyliKa BHe3aIHO
OCTaHaBJIMBaeTC B MOMEHT MaKCHMaJIbHOTO 3apsijia Ha 06-
KJaankax KonjeHcartopa. 1) Kak panbme Gyner usmenstbes V,
ec/id, KpoMeé BTOPOTO YCJOBHSI Npelbiaylleil 3ajauu, Gyner
eule BbINOJHeHO ycaoBHe L/C=R?*4? 2) Uemy Gypmer paBHO
KOJIMYECTBO TemJia (, KOTOpOe BBIJEJNHTCS C MOMEHTA OCTAHOBKH
IO HCUE3HOBEHHS TOKa B Lenu?

451. B nJjocKOCTH pacnosioXeHbl ABa KOHLEHTPHUYECKHX
npoBoAsAIIKX Koabla. [1o BHyTpeHHeMY NpOTEKaeT nepeMeHHbII
TOK 4acToThl ®. HalTH TOK BO BHeIHEM KOJIblle, €CJIH COMnpo-
THBJIEHHE €TO eJMHHUBI IJIHHBl 0 H PajHyC MaJjoro KoJbla r
MHOTO MeHblle, yeM paauyc Gosbwioro R.

452, MarHuTHas cTpesnKa, HacaxieHHasi Ha BePTHKaJbHOE
OCTpHe, MOMEHT MHepIHH KOTOpoH J, a MarHUTHbII MOMEHT N,
coBepllaeT FapMOHHYecKHe KoJieOaHHsl B FOPH3OHTaJbHOH II0-
ckoctu (puc. 129). Tlox cTpesky NOABOAST pachosOMXKeHHbIH
TOPH30HTAJNbHO KDYTJbIH JUCK M3 MELH, OCb KOTOPOTrO COBIa-
JlaeT ¢ OCblO, BOKPYT' KOTOPOH Kosle6JseTcsl cTpesika, H yKpenJs-
10T Ha TaKOM PacCTOSIHUH, YTO JBHXKEHHE CTPEJKH CTaHOBHTCA
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anepronuyeckuM. Torna cTpesKy OCTaHaBJHBAOT B ee MOJO-
JKEHMH PaBHOBECHS M BpAILlAlOT AHCK BOKPYT OCH CTPEJKH PaB-
HOMEPHO ¢ yIJIoBoil ckopocTbio ®. 1) Kakoii MomenT cuier M
HY2KHO NIPHJIOKHTD K CTPeJIKe, YTOObI yAepKaTh ee B 10JI0KeHHH
paBHoBecusi? 2) Kakas MouHocte N 6yIeT NpH 5TOM BbIIEJNATh-

p cst B aucke? 3) C KakHM YIJIOBBIM
S g MoewumnaAcmpeImd  ycgopeHHeM ® HauHeT JBHIAThCs

D Medwi ducn CTpe/sKa, ec1d ee OCBOGOIUTH?
4) Yro mnpousofizer Jjasblue cO
Puc. 129. CTPe/IKOH, ec/iH MOMEHT, JeHCTBY-

IOIHA Ha CTPeJKy CO CTOPOHBI

MarHuTHOro mnoss 3eMsd, GyHeT CPaBHHM IO TOPSAKY Be-

JIUYMHBI C MOMEHTOM, C KOTOPBIM AeHCTByeT Ha Hee Bpallaio-
IHACH JUCK?

453. K KatyluKe ¢ CepaeYHHKOM IPUJIOKEHO CHHYCOHIA/b-

Hoe HanpsikeHHe & =d¢, cos wf. OnpeleanuTb rpaguyeckum cro-

s coboM GopMy TOKa, HAYLLETO Yepes
OGMOTKY, €c/iM 3aflaHa KpuBasi Ha-

MarHUYMBaHUs MarepuHasia cep-

7 NleyHrka, 0G6JaJalouero rucrepe-

Hy /| aucoM (puc. 130). Owmmuyeckum

CONpPOTHBJIEHHEM OOMOTKH MOXHO
npeHebpeysb.

454. Tlouemy B Karyiike Pywm-
Kopda, pabotarolleli ¢ npepbiBa-

Puc. 130. TesieM, Npu GOJIBLIOM pPaCCTOSTHHH

MEXAy pa3psAHBIMH 3JeKTpoja-

MH, COeJMHEHHBIMH C KOHIaMH BTOPHYHOH OOMOTKH, HCKpa

OPOCKAaKHBAET TOJILKO B OfHOM HanpaBJ/IeHUH Jaxke NPH OQHHa-
KOBOH (popMe 3/IeKTpPOJAOB?

455. KonjeHcatop eMKkocTblo C 3apsiKeH 10 PasHOCTH MO-
TeHUHanoB V ¥ paspsixkaercsl yepe3 conpotusienye R. Haiity,
KaK MEeHsIeTCsl cO BpeMeHeM sHeprusi KoujeHcaropa W. Bripa-
3UTb 3Ty 3aBHCHMOCTh aHAJHMTHYECKH M rpaduyeckH.

456. Konpencarop emxoctbio C=1 MK®D paspsizkaeTcs yepes
conporusyneHne R=1000 Om. Yepes kaxoe Bpems ¢ OT HauaJa
paspslK¥ HanpsiKeHHe Ha IJIaCTHHaX KOHJeHCaTopa YMeHb-
HTesi BABOE?

457. KounpeHcarop eMKocTbio C 3apsikaercsi OT Garapeu c
3. A. c. & uepe3 conpotuBieHHe R. Onpejenutb, Kak MeHseTcst
€O BpeMeHeM MoOIHOCTb N, mojBoauMasi K kKouaeHcatopy. Ilo-
CTPOUTb rpadHK 3aBHCHUMOCTH N OT BpeMeHH f.

458. KonneHcatop eMkocThio C 3apsizkaeTcsi yepes CONpo-
THBJICHHE R JI0 Pa3sHOCTH MOTeHUHaJIoB, PaBHOH 3. A. €. 3aps-
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Katolelt 6atapen &. 1) Onpepeantb sHepruro Q, nepexons-
I1YI0 B TeNJIO NpH 3apsifike. 2) OnpenesiuTs K. 1. . 1] yCTAHOBKH,
3apspkamollell  KOHAEHCAaTop (rmoJiesHast SHEpPrusi — SHeprus,
HaKOIJIEHHass B KOHJeHcaTtope).

459. B npenwinyiiefi 3ajaye npeanosaranoch, 4To Hauyalib-
HBIH TOK, T. €. TOK B MOMEHT BKJioueHusi, /,=&/R. Mexny Tem
JI0 3aMBIKaHHs LeNd TOK Obl1 paBeH Hyuo. CreoBaTesbHO,
nocJie 3aMbIKaHHS LeNMH JOJ/uKeH Oblil Obl MPHOBEHHO YCTaHO-
BUTbCA TOK [,. BO3MOXKeH /i Takoi CKayoK B peajibHBIX ycJo-
BUAX?

460. Konpencarop 3apsiKaercst OT HCTOYHHKA C NOCTOSIHHOH
3. I. €. & uepe3 CONMpOTHBJIeHHe R H HHAYKTHBHOCTb L, mpuyem
R?*=4 L/C. 1) Kak n3ameHnsietcsi cuja 3apsitHoro toxka / co Bpe-
MeHeM (mocTpouTtb rpaduk)? 2) Uepes Kakoe BpeMms £ OT Hayasa
3apsiKH CHJ1a TOKa JI0CTHraeT Makcumyma? 3) Uemy paBHa mak-
cuManbHad cuna I, 3apsgHoro Toka? 4) Uemy paBHO Ha-
npsizkeHue V Ha KOHJeHcaTope B 3TOT MOMeHT? 5) Uemy paBen
K. Ii. 1. 1 YCTaHOBKH?

461. Konpencarop, 3apsizKe€HHbI 10 pa3HOCTH NOTEHIIHANOB
Vo, paspsiKaercss Ha Lelb, COCTOAILYIO H3 COMPOTHBJEHHS R
H MHAYKTHBHOCTH L, coeMHEHHBIX napaJenpHo. Ha#itu nos-
HbI 3apsf Q, mpoTekaloLlyii Yepe3 KaskKAblH U3 3JIeMEHTOB LIl .

462. Jlse kaTyliku, obJjajamliyie CONPOTHUBJEGHUSIMH R; M
R, n uHAYKTHBHOCTSIMH L, U L,, coequHeHb! napaJdenbHo. Kak
pacrnpelesuTCsl MeXAy HUMH 3apsi Q, npoTekaoluil npH pas-
pslle KOHJeHcatopa?

463. Konpencarop emkocteio C 3apsikaercss ot 6aTaped ¢
3. 1. ¢. & uepes conporuBaenne R. Ilapaniensho KonaeHcaropy

7

Is

— & T ]
= r= .ﬂ() r

Puc. 131. Puc. 132.

TnpHcoefHHeHa HeoHoBas samna JI (puc. 131), HueannaupoaH-
‘Hasl XapaKTepUCTHKa KOTOpoi npueeseHa Ha puc. 132. Ilpouece
3aps/iKH NPOJOJIKaeTcss A0 TeX IOp, MOKa HanpsiKeHHe Ha
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TJaCTHHAX KOHAEHcaTopa He NOCTHTHeT 3HaueHus V,, npu Ko-
TOPOM BCIIBIXHBaeT HEOHOBasi JiaMna. 3aTeM HJeT Ipolecc pas-
PAIKHM KOHJeHcaTopa IO TeX IOp, IOKa HanpsiKeHHe Ha INJa-
CTHHaX KOHJieHcaTopa He ymajer 10 3HayeHHus V., npu KoTopoM
HEOHOBas JiaMIla TracHeT. 3aTeM CHOBa HauyMHAeTcs MNpolecc
3apsAKH KoHAeHcaTopa H T. A. ITocTponThb rpaduk HanpsxeHus
Ha IV1aCTHHAX KOHJEeHcaTopa B 3aBHCHMOCTH OT BpeMeHH. Haiitu
NPOJOJIKHTENbHOCTb 3apsiiKH {; U pa3pslkH {, KOHlIeHcaTopa,
a rakxe nepuoz T Bcero npouecca 3apsiiki M paspsiiiki.

464. B pasprniB npoBoAdllero NoisHxKHOro auamerpa CD
(puc. 133) BrJIOYEHA HEOHOBAS JiaMIa, NOTEHIIMaJIbl 3aXKHTaH U
H TallleHHs1 KOTOpOi#l paBHBI COOTBETCTBeHHO V, >V .. Okpyx-
Hocts ACBD, compoTHBJIEHHe KOTOPOH MaJsio IO CPaBHEHHIO
C CONpPOTHBJIEHHEM HEOHOBOH JIaMibl (KOTAa OHa TODHT), cle-
JlaHa U3 OJHOPOAHOH NPOBOJOKH NOCTOSIHHOTO MONEePEYHOro ce-
yennsi. Mexay Toukamu A H B noanep:kHBaeTcsi NOCTOSTHHOE
Hanpsikenue V. 1) Ilpu Kakux nonoxenusx aunamerpa CD
JiaMna BCHbIXuBaeT ¥ racHer? 2) UeMy paBHO MHHHMaJbHOE
3Hau€HHe HaNpsKEHHs, NPH KOTOpOM JaMna elie MOXeT
BCIBIXHYTb?

240
ra b o .

—_— R=24000r

— =248

L=1r -

|

Puc. 133. Puc. 134.

465. PaccmoTpeTb sBJIeHHsI, NPOHCXOJAsIHe B CXeMe, IO-
Ka3aHHOH Ha pHuc. 134, npy 3aMbIKaHHH H pa3MblKaHHM Kaova K.
Haiitn nanpsixenue V mexay Toukamii A u B. AKTHBHOe cO-
OpOTUBJIEHHE KaTYIIKH He YYHThIBAaThb.

466. l13BectHO, 4TO KOHIeHcaTop, TPHCOeAHHEHHBIH Ia-
pasiJiesIbHO KJI04y, PasphiBaiollleMy lelb, NpPensiTcTByeT 06-
Pa3oBaHMIO BOJBLTOBOH AyrH. [Jsi BhIsSICHEHHs1 POJIM KOHJEHca-
TOpa MOACYHTATb HanpsiKenue V Mexay Toukamun A u B nocae
pasMbiKaHusl Kaoya K B cXeme, NMOKasaHHOH Ha puc. 135.
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467. B uMnyJibCHOM 2JIEKTPOCTATHYECKOM YCKOPHTEJe BaH-
ne-I'paadpa 3apsiKeHHble YacTHLBI YCKOPSIIOTCSL B paspsiHOh

A r=2401 K Vi
= 6’"/00 P
—_ =100
— &=248 "
L=1r
T UAALAAAA AT
Puc. 135.

TpyOKe, NMpPOXOAsl pasHOCTb MOTeHuHanoB V=5 MB wMexnay
3apsiKEHHBIM I1apoM paguyca R=160 cm n 3emunell. Kakoii
CpPeRHHIl TOK YCKOPEHHBIX YaCTHL, MOXHO IOJYYHTb B TeueHHe
HMITyJIbCa JJIHTENBbHOCTBIO T=200 MKC, €C/I1 JOnyCTHMas OTHO-
CHTe/IbHAst HEMOHOHEPTeTHYHOCTb NMyYKa Ha BBIXOJE He JOJIXK-
Ha npeesmats §=0,6%? (Tok mnoxsapsiiku, NepeHOCHMEIH
JBHXKYyLIeHCs JIeHTOH, MpeHe6pexHMO MaJl N0 CpPaBHEHHIO C TO-
KoM | yCKODEHHEIX YacTHIL.)

§ 6. Iepemenrblit ToK. CBOGOAHBIE H BLIHYXAEHHbIE KOJieOaH st

468. st 3apsiiKM aKKyMyJ/ISITOp@ NOCTOSTHHBIM TOKOM CHJIBL

I tpebyercsi 8 yacoB. 3a OTCYTCTBHEM HCTOYHHKA IOCTOSIHHOIO
LA

g4

3
I

1 1 I

a v 20 50 /A
Puc. 136.

TOKa 3apsiika BEeTCsl OT CeTH NepeMeHHOro TOKa yepe3 ABYX-
NoJyNEPHOAHLLH BEIIPSIMHTENb. IIpu 3TOM UMeroMiicsa B HEnH
aKKyMYJIATOpa 3/JIEKTPOJHHAMHYECKHIl aMNepMeTp NOKa3blBaeT
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Ty xe cuay Toka I. Kak moaro npujercs 3apsikaThb B 9THX
YCJIOBHSIX aKKyMyJsiTOp?

-469. XapaKTepuCTHKa BBIIPSAAMHTENsI H300pameHa Ha
puc. 136. Buinpsmurenb paboTaeT MO ABYXTaKTHOH cXeMe Ha
upcTo oMuyeckyto Harpysky 100 Om. OmpenenuTe BesqHUHHY
cpeanero Toka I ,, MAyLIEro uepe3 LENb BLUIPSMUTENb — Ha-
rpy3ka, ecJqH aMIVIUTYJAa 3. A. ¢. paBHa 40 B.

470. [nsi HarpeBa SJeKTpONeYH A0 HYXHOH TeMIlepaTyphbi
TpeGyeTcst NpH MHTaHHH NOCTOSIHHBIM TOKoM 5 A. Ecain yepes
OOMOTKY [eYd NpOnycKarh NepeMeHHLIH TOK Moc/e OXHOMNOJY-
NEepHOJHOrO BHINPSAMUTENS,, TO KaKHe NOKa3aHHs JO/KHbI Ja-
BaThb BKJ/IOUEHHble B Lienb: 1) ammepMeTp MOCTOSIHHOTO TOKa;
2) ammepMeTp nepeMeHHOro TOKAa, YTOObL NeYb HMeJa HYXKHYIO
TeMnepaTypy?

" 471. BosbTMETp MarHUTO3JEKTPHYECKOH CHCTEMBI, MpHCOe-
JUMHEHHOM K BbimpsMuTeso, nokaswiBaer 100 B. Kakoso mak-
CHMaJibHOe 3HayeHue Ham-

psikeHHsd, HaBaeMOro BbIll-

¢ pSIMHTENIEM, €CJH BbINpPSIM-
JeHue: 1) onHonosynepHoA-

7 HoOe; 2) IBY XIIOJTy NepHOJHOEe?

4 Y 472. B BLINPSAMHTEILHOM

yCTpOHCTBe, COGpPaHHOM IO

Vid TaK HasblBaeMoi cxeme Jla-

}—

} Typa (puc. 137), K TOYkKaM
Puc. 137. C u D nopgogutcst nepemMeH-

HOe Hanpsi>KeHHe, a C Harpy-
30YHOTO CONPOTHBJIEHHUST R CHHMaercs MyJ/bCHpyloLlee Hanpsd-
JKeHHe (Yepe3 3TO CONpPOTHBJIEHHE MAET TOK B OAHOM HANpaB-
aenuu). Kak cBsg3ano Hanpsikenue mexay A U B ¢ nogBoauMbIM
K C u D HanpsikeHHeM, eC/U CONpPOTHUBJIEHME HAarpy3KH MHOTO
6oJiblle, YeM CONPOTHBJ/IEHHE KOHJeHCAaTOpa Ha JaHHOMH yacTore?

473. TlogorpeBHas cnupasb NHTaeTc TOKOM cuibl 10 A.
KakuM sHaueHyeM CHJIbI TOKA HaJlo 110/1b30BaThCsl PH BhIYHCIIE-
HUH MaKCHMaJIbHOH HAaNpsiKeHHOCTH MarHUTHOrO IOJsI, CO3-
JlaBaeMOro 3THUM TOKOM?

474. B nenb 50-11epHOJHOIO TOKa BKJIOYEHBI PEOCTaT C CO-
npotusjendeM R=10° OM H KaTyuka HHAYKTHBHOCTH, COCTOSI-
1ast U3 MKeJIE3HOTO LHJIHHAPHYECKOro cepliedHHKa ¢ OGMOTKOM
u3 N=400 BuTKOB MenHOro mpoBoja. Karylika umeer IJHHY
1=40 cm u puamerp D=4 cM. B uenu nabsonaercsi cABur ga-
3bl 9=230° MeXay 3. A. ¢. ¥ cuJofl ToKa. OnpenennTh CPEHION
MarHHUTHYIO IPOHHI2eMOCTb | XKeJe3a cepleynnka. Conporusie-
HHEM OOMOTKH mnpeHeGpeub.
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475. Hmerotcst fBa OJMHAKOBRIX TpaHcdopmaropa ¢ 220 B
Ha 12 B. MOXHO /1M COeIMHHUTb UX TaK, YTOOb MOJYyYuTh 6 B?

476. B nenu 50-mepHOIHOTO TOKAa HMEIOTCS: PEOCTaT C CO-
nporuBnenneM R=100 Owm, KaTymka ¢ HHAYKTHBHOCTHIO
L=1 T u ronzaeHcatop c eMroctbhio C=1 Mx®. Uemy paBen
CABUI (pa3pl ¢ MEXJy TOKOM M HampsiKeHHeM Ha KOHLAX Bcefl
LlenH, B KaKylo CTOpOHY CABHHYTa (pasa?

477. B nenu 50-nepHOAHOrO TOKa HAXOAATCA peocraT H
Katymka ¢ HHAyKTHBHOCThIO L=0,1 T'. Mexxay HanpsixeHueMm
i cuIof ToKa Habmomaercst casur ¢assl ¢=30°. Uemy paBHO
CONpOTHB/IEHHE peocTaTa R H KaKylo eMKocTb C HYXKHO BKJIO-
YUTb [IOCJENOBATEJNbHO B LeNb, YTOOB YCTPAHHTb CABHT
¢daspl? 4

478. Ecan KOHJAeHCAaTOp 3ajUT AUIEKTPUUECKOH KUA-
KOCTblO, obJiajjaioimeli HEKOTOpOH NPOBOJAMMOCTBIO, TO .TaKoM
KOHJIEHCATOp 5KBHBaJIeHTeH HEKOTopol eMkocTH C, 3allyHTH-
pOBaHHOH HEKOTOpHIM conpoTusieHHeM R. Kako#t casur ¢assl
MKy CUJIOH TOKa M HanpsiKeHHEM BBISbIBAET BKJIOYEHHE Ta-
KOrO KOHJIEHCaTopa B lieNb TNepeMEHHOro TOKa YacTOThl ®?

479. 3aMKHYTHIA NPOBOJIOYHBIA BUTOK C HHAYKTHBHOCTbIO L
H CONpOTHBJIEHHeM R paBHOMEPHO Bpallaercs C YIVIOBOH CKO-
POCTBIO ® BOKDYT OCH, JIexalllell B ero mJIOCKOCTH, B OZHOPOZ-
HOM MarHUTHOM IOJie, NepHeHIUuKYJIsp-
HOM K OcH Bpauienus. IIpu kakoMm yrie o /
MeXJy HanpaBJeHueM IoJs U IJioc-

KOCTbIO BHUTKa CHJIa TOKa B BHTKe OyJler
JIOCTHIaTb MaKCHMyMa?

480. KpagpatHast paMKa Bpailaercs
PaBHOMEPHO C YIVIOBOH CKOPOCTBIO ® (
B OJHOPOJHOM MAarHUTHOM IIOJIe, Iiep-
NEHANKYJSIPHOM K OCH BpalleHus (puc.

138). KoHIEBI paMKH BCce BpeMsi OCTaloT-

csl MPHUCOEAMHEHHBIMH K HHAYKTHBHOC-
T# L. OMHYECKHM CONPOTHBIEHUEM LeNH 00000
MOXHO mpeHeGpeub. B KakoMm mnosioxe-

HHM pPaMKH CHJIa TOKa B Heit Gygner Prc. 138.
MaKCHMaJIbHOH?

481. B KakoM MOJIOXKEHUH PaMKH NpefblAyllell 3ajaqy cHJjla
ToKa GyJeT MaKCHMaJbHOHM, €CJH, KPOMe HHAYKTHBHOCTH L,
B LIENb BKJIIOYEHB! NOCJEN0BaTeNbHO KoHAeHcatop C H oMuye-
CKOe CONpOTHBJIeHHe R?

482. TlocnenoBaTensHO C KOHJEHCATOpOM 3ajayu 478 B uenb
NnepeMeHHOI0 TOKa BKJ/IOYEHA KaTyllKa ¢ HHAYKTHBHOCTbIO L.
Benenctue 3T0ro B enu Hcyes CABHMI (asbl MEXKIY CHJIOH TOKa
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H HanpsikeHueM. UeMmy paBHO CONpOTHBJIEHHE AUSJIEKTPHKA
KOHJieHcaTopa?

483. Karymika, nMeromasi HHAykTHBHOCTD L=0,3 T’ 1 co-
nporusienne R=100 Owm, BkJ/louyaercss B Lenb 50-nepHORHOrO
ToKa ¢ 3dxpexTHBHEIM HanpsikeHneM V=120 B. Onpegeants
aMIJIMTYRy ToKa /, CHBHT ¢a3bl ¢ MeXAy TOKOM H Hanps-
JKEHWeM B LeNd M BhIJEJAseMYIO B el MOIHOCTh N.

484. [lns onpemeneHusi MOILIHOCTH, BhIe/sieMOH NepeMeH-
HBEIM TOKOM B KaTyIUKe (HHAYKTHBHOCTb L, CONpOTHBJIEHHE 1),
NPHMEHSIOT HHOTZla METOA TPeX BOJIbLTMETPOB, 3aK/IoyalollHics
B caenywowmeM. [TocsienoBaTenbHO ¢ KaTyIIKOH BKJIOYEIOT H3-
BECTHOE CONpPOTHBJIEHHE R H MPHCOEAHHSAIOT K LENH TPH BOJBT-
MeTpa Tak, Kak MoKasaHo Ha puc. 139. Mamepsior ¢ nomousio
9THX BOJBTMETPOB 3(deKTHBHBE HanpsikeHus: V,— Ha Ka-
TylKe, V,— Ha CONPOTHBJIEHHH H V — MeXIy KOHLUAMH LeNH.
OnpeeanTb HCKOMYIO MOLIHOCTD N.

Puc. 139. Puc. 140.

485. Ilns ompefeneHHsi MOILIHOCTH, BBLIEJNSIEMOH NepeMeH-
HBIM TOKOM B KaTyllKe (MHAYKTHBHOCTb L, CONpOTHBJIEHHE 7),
NPUMEHSIIOT HHOTJa MeTOA TpeX aMMepMeTpoB, COCTOSILHE B
cnepytomeM (puc. 140). IlapannenbHo KaTylike BKJIOYAIOT
H3BecTHOe conpotuBieHue R. Hamepsior apdekTuBHHIE 3Ha-
yeHusi ToOKa: [, — yepe3 KaryilKy, [,— uYepe3 CONpOTHBIE-
Hue R u nomumii  ToK /. 3Has nOKa3aHHs NpPHGOPOB,
onpejeNuTb HCKOMYIO MOMIHOCTL N.

486. KaTymKa nuamerpoM 40 cM, OCb KOTOpOH HaXONHTCS B
FOPU3OHTABHON MJIOCKOCTH, COCTOHT M3 n=1000 BHTKOB TOH-
KOH MefHOI NpoBOJIOKH ceuenneM S=0,1 mm2. Karymka Bpa-
1aeTcsi B MarHUTHOM nosie 3eMJIH BOKPYT BepTHKaJbHOH OCH,
npoxojsileii yepe3 cepeauHy KarylukH, Aenas n=10% o6opotoB
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B MuHYTy. KOHIBI KaTyIIKH NPHCOGNWHEHH K BHeEUIHeH uend,
o6najaoliell OMHYECKUM conmpoTuB/eHneM R=154 Om. Haitta
motiHocTh N, BrIIeIsieMyio BO BHellHe! uenu. ['opusonTanbHas
cJaramoliiasi 3eMHOTO MarsuTHoro noas H=0,2 3. Uuaykrus-
HOCTb KaTYUIKH He Y4YHTHIBATH.

487. )Kene3Hnlli ceplieyHHK HeceT Ha ceGe JBe OOMOTKH.
Oxna 06MOTKa, M3 GOJIBIIOIO YHCJA 1 BHTKOB, NPHCOEIHHEHA
K WCTOYHHKY CHHYCOMXAJbHOH 3. H. ¢. &. Ilpyras o6GMOTKa
COCTOHMT M3 OJHOTO KOJIbLIa, CONPOTHBJEHHe KoToporo R. Touku

———

/

N
\--—_...-——‘/

A/

LR

~_,A s

A
Puc. 141.

A, B u C st0ro Kosblia (puc. 141) orcrost Apyr oT Apyra Ha paB-
HbIX paccTostHusiX. 1) Eciu k ABYM H3 3THX TOYEK NpHCOeH-
HUTb JOCTATOYHO YYBCTBHTEJLHBIH aMIepMeTp IepeMeHHOro
TOKa C CONpPOTHBJIEHHEM 7, TO 4TO OH moxkaxer? 2) Kak usme-
HHUTCH €ro MOKasaHHue, ecJi NepeGpOoCUTb ero B MOJIOXKeHHUe,
yKa3aHHOe NyHKTHPOM Ha DHMCYHKe? JKese3HbIHl cepJeUHHK He
HMeeT MarHHTHOro paccesiHHsi. MHIYKTHBHOCTBIO KoOsbUA H
COEAHHHTENIbHBIX NPOBOJOB MOXHO MNpeHeGpeyb.

488. Uewm onpenensieTcsi cujla TOKA B KOJbLE B NpeAbIAyLLed
3ajiaye, eCJIH OMHYECKHM CONPOTHBJIEHHEM KOJbLa MOXKHO IIpe-
HeOpeyb?

489. Uemy paBHO mOJIHOE COIPOTHBJIEHHE (NI IMepeMeH-
HOTO TOKa YacTOTHl ) y4acTKa LielH, COCTOSIIEro W3 napaJj-
JIEJIbHO BKJIIOYEHHBIX KOHJEHCAaTopa eMKOCTblo C M OMHYECKOro
CONpOTHBJIEHHS R?

490. Hmerworcsa aBe camoctosTenbHble uenu. Ilepsas cocro-
HT M3 BKJIOUEHHHIX IOC/EA0OBATEJbHO HCTOYHHKA 3. A. C. He-
KOTOPOHM YacTOThI, KaTYHMIKH C HHAYKTHBHOCTbIO L H CONPOTHB-
Jgenus R. BTopas — H3 HCTOYHHKA 3. JA. C. TOH e YacCTOTH H
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[apaJsenbHO BKJIIOUEHHBIX KOHJeHcaTopa eMKocTeio.C M co-
nportuBnenuss R. Ilpu Kakom cooTHowennH mexay L, C u R
caBur (a3l MEK1y TOKOM M HanpsizKeHHeM B LieNH B 060X CJy-
yafx 6yleT OXMHAKOB NO abCOJIOTHOH BeJHYMHe?

491, Hafiti 5. 1. C. H BHYTpPEHHEE CONPOTHBJIEHHE HCTOUHUKA,
9KBHBAJIEHTHOTO LIeNH, NO0Ka3aHHOH Ha puc. 142. Cuutath, uTO
reiepatop &, HaCTpPOeH B Pe30HAHC C Lenbio H 410 RKowL.

Puc. 142. Puc. 143.

492. Jlana cxema, npuBelleHHass Ha puc. 143. Byzer sm
MEHAITBCA CABHT (pasbl MeXAY TOKaMH B BETBSIX C H3MEHEHHEM:
1) conporusnenust R,; 2) conporusienuss R,?

&

3 o~
=S
“'t"""""(

Puc. 144.

493. B cxeme, npuBeseHHol Ha puc. 144, namml L, C, R
u I,=1, cos of. Haiitu &, I u cisur dassl ¢ Mexay & 4 Hanps-
: JKeHneM V Ha KoHJeHca-

r"’é"‘—f‘_ﬁ‘l— TOpE.
494. Omnpeznenuts nosaunoe
1 7 conpoTuB/eHHe r LenH, Io-
b Ka3aHHOH Ha puc. 145. Kpy-
— A roBasl 4yacToTa IepeMeHHOro
Puc. 145. TOKa B len# paBHa . On-

peleJuTb YCJOBHE, NMpPH KO-
TOPOM CONIPOTHBJIEHHE LieNH OY AT MaKCHMAJIbHEIM, eclid R KL w,
H HaliTH 3T0 MaKCHMaJIbHO€ CONPOTHUBJIEHHE 7,

MaKcC*
9%



495. Ilouemy KOpOTKOe 3aMbiKaHHe KOHJEHCaTopa pab-
HOCH/IbHO TOMY, YTO €ro0 €MKOCTb CTaHOBHTCH GECKOHEUHO
6oJ1b1LI0f?

000w 10000m

/0»1/{51_5 TOr

F T T 1T

Puc. 146.

496. 3anano HanpskeHue Ha Bxofe ¢uabTpa (puc. 146)?)
Vax = (120 sin 300¢ 4 120 sin 600¢) B.

OnpenennTs 3aBHCHMOCTh HanpsikeHus V., Ha Beixone
OT BpEeMEeHH.

497. Jlana cxeMa, npejcTaB/ieHHas Ha puc. 147. Cuna Toka
B Karymke L, KonebGarenbHoro kontypa I=0,5 cos 600¢,
Haiitn 3. 8. c. &.

R=500m Ly=401I

498. Iloxasath, uTo TpaHchopMaTop Ge3 paccesHus
(puc. 148, a), paboralolmuii Ha YHCTO OMHYECKOE CONpPOTHBJIE-
HHe, mpelicTaBiseT coOOH AJs BHeEIIHEH LEmH TaKylo e Ha-
IPY3Ky, KaK O5KBUBaJIeHTHasi CXeMa, INpelcTaBjeHHas Ha

1) B aToilf B MHOTMX NOCJeAYOHMX 3ajayax B apTyMeHTe Sin WM cos
BCTpeyaeTcsi NpOM3BefeHHe KaKoro-iu6o yMcaa Ha f. Umeao, Ha xoTopoe
YMHOXKaeTcsi {, MMeeT pasMepHOCTb, OOPaTHYIO BPEMEHH (T. €. PasMepHOCTD
YacTOThI), H BHIpaXKaeTcsi B OGPATHBIX CeKyHAax. IlosToMy npom3BefeHue
3TOrO YHMCJAa Ha ! ecTb BelHuYHHa GeapasMepHas. UTo6bl He 3arpoMoxiaTth
¢opMya, HH eAHHHIIL], B KOTOPHIX H3MEPSIOTCSA STH YHCJ4, HH €QHHHIUL Bpe-
MeHH He YKasblBaloTCH.
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puc. 148, 6 (n — xos(ppuuuent tpancpopmauuu). OMUIECKAM
CONPOTHBAEHHEM OOMOTOK TpaHChOpMAaTOpa MOKHO IpeHe6peyb.

| 3

l; L,3 81, A f L, £
a) 4)
Puc. 148.

499, Ilenb nepeMeHHOro TOKa NOKa3aHa Ha puc. 149. Onpe-
penuthb: 1) cABHT (as3bl MeXIy HanpsKeHHEM Ha KOHJEHcaTtope
H TOKOM Yepes3 CONPOTHBJIEHHE R; 2) CABHT (asbl MEXAY TOKOM
yepe3 KOHJIEHCATOP M TOKOM HYepe3 CONpOTHBJeHHE R; 3) CABHT
(ba3pl MEXLY HanpsiZKeHHeM Ha CONpPOTHBJIEHHH R H 3. 1. ¢. &
BCeH IenH.

L r
&=6, coswt ' [ == R []
I
Puc. 149.

500. IlepemenHoe HampsikeHue HMeeT (GOPMYy, H300parXKeH-
Hylo Ha puc. 150. Hafitn sddexruBHOe 3HaU€HHE TAKOro Ha-
NpSIKEHHS & yp0-

501. Tok, unymiuii yepe3 KaTylKy HHIYKTHBHOCTH, HMEET
¢opMy, aHaNOrHuHYI0 yKasdaHHoi Ha puc. 150. HauGosbiee
& 3HaueHHe CUJIbI TOKa paB-
Ho [,. KakoBa Oyner Be-
JHYHHA [ajeHus Hamnps-
Y > U~ JKeHHs Ha HHIYKTHBHOC-
tu? [IpencraButs rpadu-

|
0 L

' YyeCcKM H3MeHeHHe 3To#
T ! peJMYMHBI 32 NEPHOZ.
Puc. 150, 502. KonpeHcatop eM-

Kocteio C=0,025 mx® 3a-
psixeH JI0 pasHOCTH noreHuuanos V=20 B u paspsikaercs ue-
pes NpoBOZHUK ¢ MHAyKTHBHOCTBIO L=4 MKI. ComporuB/ieHue
uend r=1 Om. Onpenenuth YIJIOBYIO 4acTOTy KoJ€GaHHH w,

9%



JIorapuMHUECKHH JEKPEMeHT 3aTyxaHus 6 B MaKCcHUMaJbHoOe
3HaueHHe CHJIBI ToKa /,.

503. DnexTpHyecKas Lenb, COCTOSILAA H3 KaTymkh (L=
=0,2 I, R=10 OM) u COeIMHEHHOr0 MOCJENOBATENbHO C Heil
xonjencaropa C, NOAKJIIOUEHA K CETH NepEeMEHHOro Toka (f=
=50 I'u, ammiutyaa Hanpsxenus &,=100 B). ITono6pats
€MKOCThb TaK, YTOObI HaNpsizkeHHe V' Ha 3aKUMaX KaTyIUKH ObLIO
MaKCHMaJIbHBIM, U OMNpeJeJHTh BeJHUYHHY STOrO HAlpSIKEHHS.

504. KakoBa nosxkHa OpiTp BennuuHa eMkoctd C B mpefpl-
Ryulell 3ajaye, yTOOBI aMIIATYJa CHJILI TOKA B LieNH Gblia pas-
Ha 1 A?

505. KakoBa BennuHHa eMKocTH C B LieNH, ONHCAHHOH B
3anaue 503, ecqM H3BECTHO, YTO aMIIHTYAA HanpsKEHHs Ha
conporuBaenuy pasHa 0,1 B?

506. dana cxema, u3o6pa-
xeHHas Ha puc. 151. Ompege- |4
JuTh: 1) npH Kakoii uacrore ;
3. 1. c. & Buenu A 6yaer uaTH 11

_-_l [,

TOK, @ B LielH B on nocrosinno l yA
£
&)

6yleT paBeH HyJiI0; 2) Ipu Kakok |4
yactore 3. A. ¢. § B uen# B
6yjer MATH TOK, a B Lenu A
OH OyZer NOCTOSIHHO paBeH
HyJlo. BsauMmMHas HHIYKTHB-
HOCcTb oOeux uenelt M==L.

507. B cxeme npempinymelt 3agaun L=L'=2M=0,01 T,
C=1 Mx® u R=100 Om. Onpenenutb aMmuTyab I, u I cun
TOKOB B Lensx A u B B cnyuasx 1) u 2) npexsinymest sanauu;
€CJIM MaKCHMaJibHOe 3HaueHue 3. 1. ¢. & paBHo 100 B; moxcumu-
TaTb B TeX e CJydYasiXx MOIIHOCTb

N, pacxonyeMyio HCTOYHHKOM 3. I. C. : ﬁ‘—ﬁ‘
508. EMkKocTh  KOHZeHcaTopa B : »
ueny, NOKasaHHOH Ha puc. 152, Mo- &40 it 5

z

52

A

Puc. 151.

JKeT IJIaBHO M3MEHSATbCS B IIHPOKHX
npefenax. d. A. C. UCTOYHHKA PaBHa
&=d&o cos of. 1) Onpenenurs MoLl- Puc. 1
HOCTb, OT/aBaeMyl0 HCTOYHHKOM, B
3aBHCHMOCTH OT BesqMUHHBEI eMKocTH. 2) Ilpnm kakom 3HaueHuH
€MKOCTH 3Ta:MOLIHOCTL OyeT MaKCHMaJbHOH H YeMy OHa paBHa?
509. I'eHepaTop NOCHLIaeT HEPrHIO IO JHHHH B Harpysky.
SddeKkTHBHOE HANpsiKeHNe reneparopa pasHo &. ConpoTueie-
HHe H HMHAYKTHBHOCTb JIHHHH H TeHepaTopa- BMECTe COOTBET-
CTBEHHO paBHbI Ry 1 L,. ConpoTHB/eHHe H HHAYKTHBHOCTb Ha-
Ipy3KH paBHHl R ¥ L. OnpefennTb: MOWHOCTL N, OTAaBaeMyio
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MCTOYHHKOM; MOJIE3HYIO MOWHOCTE N' M K. M. A. 1 Bceit ycTa-
HOBKH.

510. Onpenenutb: MOWHOCTD N, OTAaBaeMYI0 HCTOUHHKOM;
nojesHyo Momuoctb N' M K. m. A. m AJs IenH, NOKa3aH-
HOH Ha puc. 153; 3. A. c. UcTOuHHKA paBHA & =@, COs wi.

511. Cxema 3JIeKTpHYECKOH 7 :

c. 154, a.
Ileny MoKasaHa Ha pHc. 154, a —
o = 3 v
r ! _L/; i 4
&, 005 wit VA ! 2
T
| 2
! 60°
______ d =
/szpeim:/m', o 17;3017
Puc. 1563. Puc. 154.

3HaueHus aMIVIMUTY] HANpPSKEHUS, CHJIbI TOKA H CABHIa (pasnr
MEXy HanpsXKEeHHeM H TOKOM B LeNH Harpy3KH IOKas3aHbl Ha
puc. 154, 6. Onpenenntb aMmiuTyay 3. A. C. MCTOYHHKA &
M K. T. J. 1 yCTaHOBKH. KakoBo Gbw10 Gbl 3HaueHue K. m. g,
', ecd Obl NpH TeX e 3HaYeHHSAX aAMILTHTYL HanpsKeHust
M CHJIbl TOKA Harpyska o0/aja/na TOJNbKO OMHYECKHM COINpO-
THBJIEHHEM?

512. B uenu Harpysku BarTHas M Ge3BATTHASI COCTABJISIIO-
IIHe CHJIbl TOKA PaBHbI. AMIVIHTYJA HanpsKeHHst HA BXOAHBIX
3aMMax ILenu Harpysku paBHa V=100 B, a aMINIHTY 1
cunel Toka /=10 A. Onpenenuts aMIauTyRy 3. A. C. HCTOYHKKa,
€CJIH CONPOTHBJIEHHE JIHHHH H MCTOYHHKa R,=5 Owm.

513. Kax c¢ nomompio amnepmerpa u BOJIbTMETpPA NepeMeH-
HOTO TOKa MOXHO H3MepHTb €MKOCTb KOHAeHcaTopa C? JlaTh
CXeMy H pacyeTHyio (opmyJy.

514. B cerb 50-nepHomHOro nepemeHHOro TOKa Hampsike-
nueM B 120 B BK/OUMAHM nOC/IeIOBATEIBHO KOHIEHCATOP H H3-
MepHTeJIbHBIH NPHGOpP, KOTOPBIA MOKasas cuy Toka 240 MA.
Hemy paBHa eMKOCTb KoHfeHcaTtopa C? CONpoTHBI/IeHHEM npu-
Gopa M MOABOASILLKMX NPOBOJOB MOKHO NpeHeGpeys.

515. [lpn KaKoM YC/JOBHH MOXHO NOJIb30BATHCH OMMCAH-
HbIM B INpeNblAylleidl 3amade NpPUGIHKEHHBIM METOIOM VIS
H3MepeHUs] eMKOCTH KOHJeHcaTopa?

516. Kak MOXHO NpOCTO ONpENeNHTh eMKOCTb KOHAEHCa-
TOpa, 00/IaJaIOMIEro yTeYKoH, MO METOAY, YKa3aHHOMy B 3a-
Jaue 514,
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517. [lns1 u3MepeHHs] €MKOCTH KOHAEHCATOpa NPHUMEHSIOT
MHOTJAa METOR MOCTa, NOKasaHHOro Ha puc. 1565. AB — peo-
Xopl, S — 3BYKOBOH reHepaTtop (HCTOYHHK NEPEMEHHOrO TO-
Ka), T — tenepon, C,— u3MepsieMasi eMKOCTb, C; — 3TaJIOH-
HbEIF KOHZAeHcatop. BriBecTH ycnoBusi Gananca Mocta (T. e.
YCII0BUSI, IPH KOTOPHIX B TesieoHe HET 3ByKa). MoxKHO aM B
CXéeMe MOCTa IIOMEHATb MeCTaMH 3BYKOBOH reHepatop S H
Tenepon T?

g 4
& Ly
) g
)
A 2 Vi Ly g
- b
4
; ; o~
Puc. 155. Puc. 156.

518. Cxema Mocta jaHa Ha puc. 156. MoxHo Ju npHu Ka-
KHX-1M60 COOTHOLIEHHsAX BeauuyuH L n C nosyuuTh OTCYTCTBHE
TOKa yepe3 mpuHGOp mepeMeHHOro Toka G?

519. K toukam A u B cxembl, n306paxkeHHoH Ha puc. 157,
noApoauTcs Hanpsixenue V,=V,, sin of, a ¢ Touek M u N
cHUMaeTcs: Hanpsikenue V,=V,, sin (of—¢). 1) Ilokasars,
yto npu R:C;=RC nmeem Vi,=V,, n HaliTi cABHT dasul ¢.
2) Uemy Gyaer paBHo ¢, ecnn R=1/wC? (PaccmarpuBaemas
cxeMa sIBJISIETCSl OJHOM U3 NpocTefilinX cxeM (pazoBpaliareseit.)

Y .'s a's a's ol
2r L=
f/l\ 000m
Puc. 157. Puc. 158.

520. B cxeMe, mapaMerpbl KOTOpOH yKasaHhl Ha puc. 158,
&=150cos 300¢ B. Ilomobpats Bennuuny emkocth C Tak,
yTOOBI CHJIa TOKa uepes ammnepmerp A Obia paBHa 5 MA.
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521. INomo6pate HHAYKTHBHOCTB japoccenst L Tak, 4TOOb!
aMIVIMTYZa HanpsiKeHus: V, Ha BbIXoAe (QU/IbTPA, NOKA3aHHOTO
Ha puc. 159, mpu yactore 100 I'ii 6bi1a B 10 pa3- MeHblue, YeMm

aMIIuTyAa V. Ha BXOJze. o |E_‘

AN
1t

= /01 O P Vy

Hronka %

Puc. 159. Puc. 160.

522. Jlnsi nuTaHUSI 3JEKTPUYECKOTO 3BOHKA INOJb3YIOTCS
NOHMXKAMWHM TpaHcdopMaTopoM. OGLIMHO NepBHYHAsT OGMOT-
Ka TpaHcgopMaTopa OCTaeTcss NOCTOSIHHO MOJKJIIOUEHHOH K ce-
TH (puc. 160). 3a uro xe MIaTHT aGOHEHT: 3a Bce BPeMst NPHUCO-
e[HHEeHHs] NEePBHYHOH OOMOTKH K CETH WJIH 3a Teé KOPOTKHE MO-
MeHTBI, KOTJia Ha)kaTa KHONKa 3BoHka? Ilouemy npexnouuraior
BKJIIOYaTb KHONKY BO BTOPHYHYIO OOMOTKY TpaHcdopmaTopa?

523. Tok xoJsiocTOro Xoia B NepBHYHOH OOMOTKe TpaHcdop-
Martopa (T. €. NpH Pa3OMKHYTOH BTOPHYHOH OOGMOTKE), MHTae-

Mbl# OT ceTH 50-nepHoqHOro nepeMeH-

HOro Toka ¢ HanpsikeHnem 220 B,

paBed 0,1 A. OMuyeckoe CONPOTHB-

1008 Ji08 nenue mnepBUYHOH OOMOTKH paBHO

200 Om. Onpeznenuts HHAYKTHBHOCTD

NepBHYHOM OOMOTKM TpaHcdopmaTo-

pa.

524. Tpancdopmartop, NOBBILIAIO-

wui Hanpspkenue c 100 B no 3300 B,

Puc. 161. HMMeeT 3aMKHYTHIH CeplledHHK B

Bujle Kosbplia. Uepes KoJbLO Mpomy-

IieH IPOBOJA, KOHILI KOTOPOTO NPHCOELHHEHBl K BOJBTMETPY

(puc. 161). BonpT™merp mnokasbiBaer 0,5 B. CKO/NIBKO BHTKOB
HMeIOT OOMOTKH TpaHcdopmaropa?

525. CeplieuHHK TpaHc(opMaTOopa NMpeACTaBJAsET cOGOH TOp
KBaJIpaTHOTO ceyeHHUsi co ctopoHoill a=10 cM. Ocpb TOpa orcro-
HT OT CepeflMHbI nonepeyHoro ceueHusi Ha d=25 cm. [lepBuu-
Hasi W BTOPHYHAs OGMOTKH HMEIOT COOTBETCTBeHHO 7,=500 u
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ny==10 000 BUTKOB NPOBONIOKH. BTOpHYHAst OGMOTKA Pa3OMKHY-
Ta. Kouupl nepBnuHoii 06GMOTKH NpPHCOENHHSIIOT K TeHeparopy,
H:TI0 LeNH HAeT CHHYCOMAAJbHBI TOK KPYTOBOH YaCTOTHl o=
=314 c¢~! u sdpperruBHoit cuabl /=1,4 A. Ilogcuurare: 1) un-
AYKTHBHOCTb L nepBHYHOH OOMOTKH; 2) aMIJIMTYAY HamlpsiKe-
HHst V, co3jaBaeMOro MeXly KOHILAMH BTOPHYHOH OGMOTKH.
Conpotubiienne nepBuyHoil ofMotku r=0,5 OM; MarauTHas
BOCIIPHHMYHBOCTb MaTepHaJ/a cepleuHHKa x=12,

526. PaspenutenbHBIl TpaHcopMaTop HMeeT JBe OJIHHA-
KOBbl€ OOMOTKH, Y KaX[OH H3 KOTOPHIX MHAYKTHBHOE CONpO-
THBJIEHHe Ha paboyell yacToTe B n=5 pa3 GoJiblle OMHYECKOTO.
KakoBo ornowenue mouiHocrelt, norpeG/sieMbiX B NepBHYHOH
ueny npH 3aMKHYTOH W pa3sOMKHYTOH BTOPHYHOH Lenmu?

527. B TpancgopmaTope OMHYECKOe CONMpPOTHBJIEHHE Iep-
BHYHOH LleNH B 1, 2 BTOPUYHOH B 71, pa3 MeHbLIIE HHIYKTUBHOIO
(sa paboueii uyacrore). Haiitu casur ¢asel § MexAy TOKOM H
HanpsiXXeHHeM B IIepBHYHOH Lenu. PaccessHueM MarHHTHOTO
NoTOKa B cepleyHuKe TpaHchopmaropa npeHebpeub. Iloay-
YUTb YHUCJIEHHLIH OTBeT NpH f;=n,=10.

528. B nenb GaTaped NMOCTOSIHHOTO TOKA BKJIIOYEH MJIOCKHUM
KoHJeHcaTop. PaccrosiHne MexJy NJacTHHaAMH KOHJeHcaTopa
MeHsleTC [0 TapMOHHYeCKOMY 3akoHYy d=d, (1+4-a cos wf),
rae a<1. Kako#t cusbl ToK [ OYAET Teub B IENH, €CIH 3. A. C.
Garapey paBHa &, a IUIOMaAb IJACTHHBL KOHJeHcatopa S?
OMHYECKHM CONpPOTHBJIEHHEM LIeNIH MOMXHO InpeHeGpeyb, TakK
Kak OHO ropasno MeHbiie 1/Co.

529, Uepes GasiucTHYECKHH TaJbBaHOMETP C GaJsjucTHye-
CKOH TIOCTOSIHHOH B Nnponyckaercsi KpaTKOBPEMEHHBIH HMIYJIbC
TOKa, B TeyeHHe KOTOPOrO Yepe3 Hero MPOXOAHT KOJHYECTBO
ajiektpuuecTBa ¢. CrycTss NOJIOBHHY NepHOfa, KOTJa paMKa
raJpBaHOMeTpa BEPHETCSl B MCXOAHOE MOJOXKEHHe, Hepe3 ralb-
BAHOMETP NPONYCKAeTCsl TAKOH 2Ke UMIYJbC TOKa, HO B IPOTH-
BOMOJIOJKHOM HamnpaBJIeHHH; Yepe3 CJEIYIOULYI0 IOJOBHHY
nepHoja NMPONYyCKaeTcsl CHOBA TaKOH Ke HMIYJibC, HO B HEpPBO-
HayaJbHOM HamnpaBJ/ieHHH M T. I. TakuM o6pa3om, BCSKHMH pas,
KOrja paMKa rajbBaHOMETPa NPOXOAHUT yepe3 IOJIOXKEHHe paB-
HOBECHs, OHA HCIHITHIBA€T OJMHAKOBbIE TOJYKH B HalpaBJeHHH
cBoero ABiKeHnsi. HalTH MaKCHMaJbHBIH YIOJ OTKJIOHEHUS
paMKH TpH ycTaHOBHBWIMXc KoJebanusax. Ilepuon (saryxa-
lomux) KoseGaHuil rajabBaHoMeTpa T, JorapHMHYecKHi Jex-
peMeHT 0.

530. K xnemmam A u B (puc. 162) nonsonuTcst nponu3BoJib-
HOe nepeMeHHoe Hanpshkenue V,, (), KoTopoe BO36YMxAaeT
MeXny KiaemMaMH M u N Hanpsixenue Vo, (¢). Ilapamerpmr
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R, L, C nopoGpanbl TakuM o6pa3oM, YTO HaNpsiKeHHe Ha Bhi-
Xofie B KaXKJblfi MOMEHT BPEMEHH MaJio [0 CPaBHEHHIO C Hamps-
JKEHHeM Ha BXOJie B TOT ke MoMeHT. [IokasaTh, YTO NpH BHINOJ-
HEHUH 3TOTO YCJIOBHsl BBIXOAHOEe HanpsiKeHHe Ha cxeMax [ u 2
NpHGJIU3UTENBHO NPONOPLHOHANBHO HHTErpaly, a Ha cxemax 3
H 4 — MpOHM3BOJHOH OT BXOJHOTO HANpSIKEHHS IO BpeMeHH.

AO———D——-TOH A M
i ¢ £ Hp
b o— 7 74 Vil N

2
A o— M A M
c R R EL
8 —o ¥ g N
3 4
Puc. 162.

531. C noMolpio cxembl, NOKa3aHHOH Ha puc. 163, Tpeby-
eTcst NOJYYHUTh (pa3oBbill CABHT Ha yros 90° Mexk1y HanpsKeHH-
eM Ha Bxojme V,, u HanpsikenueMm Ha Bbixode V.. Kakomy
YCJIOBHIO JOJIKHBI YIOBJIETBOPSITH NapaMeTpel cXeMbl R u L,
€C/IH KDYroBasi 4acTOTa BXOJHOTO HAaMpsXKEHHS paBHa ®?
Yemy npu 5ToM GyJeT paBHO OTHOLUEHHE aMIIHTYA BXOLHOIO

U BBIXOIHOTO HaNpsiKeHUH? +
L —J—
L
———
Ve /?L] — K cemne |
credyroued
AT
7 VIMX A
Puc. 163. Puc. 164.

532. KonebGanusi HanpsiKeHUs Ha aHOJE YCHIIHTENBHOM JIaM-
Mbl NOAAKOTCS B LENb CETKH C/eAyIoUlell JIaMIbl uepe3 «pasie-
JIMTENbHBIA KoHZeHcaTop» C (puc. 164), KOTOpBI 3auuiaer
Ieb CETKH CJEAyouleH JlaMIbl OT MOMAafaHHsi HAa Hee MOCTOSIH-
HOTO aHOJHOTO HamnpsiKeHusi. JL1s TOro 4ToGbl 3JEKTPOHKI, 10-
Najalollie Ha CeTKY CJelyoulell JlaMnbl, MOTVIH BO3BpallaThCsl
K KaTOJy, MeX]y CETKOH M KaTOIOM BKJIIOYAETCsl CONPOTHBIIE-
HHe R («yTeuka ceTku»). [oacunrarts MUHUMaNbHYIO eMKOCTb C
pasiesMTeNIbHOTO KOHAeHcaTopa, ecan R=1 MOwm, ycuauresb
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npejHasHayeH AJis 4actoT ot 5-10° xo 15-10% I'y u notepst Ha-
ApSXKEHHS] Ha KOHJEHCaTope BO BCeM 3TOM JKala3oHe YacToT
He Jo/mkHa npeBbiuate 0,1%.

533. Jlna nepenauyn TOJBKO NMEPEMEHHOM COCTaBJsIOUIEH Ha-
npsukenus V, B uenb BKJIoueH Kouaencatop C. Hanpsixkenue
V, canMaercs ¢ conpotuBaenus R (puc. 165). OnpenenuTs Hau-
MEHbIIYI0 BEJHYHHY €MKOCTH KOHJeHcaTopa H3 yCJIOBHS, YTO
TIOTEPH HaNpSXKEHUs1 JOJKHBI ObITh He Gonee 5% B 1auanasone
yactotr or 50 no 10000 I'u. Comnporusnenne R=0,5 MOm.

i o I BT
i v

&, 05 100t

R
Y, .

Puc. 165. Puc. 166.

534. Hanpsixenne ¢ wacroroit 50 ' neaBoauTcst K OTKJO-
HSIOLWHM 3JIEKTPoJaM KaTOJHOro ocuuJiorpada yepes lelb,
NoKas3aHHyio Ha puc. 166. Emkocts konzencaropa C paBHa
0,5 Mx®. Haiitn BesuuuHy coONpoTHB/eHHs R, MpPH KOTOpOH
Ha 3KpaHe ocuusiorpada 6yger: 1) Kpyr; 2) saaunc, y KoTopo-
rO OIHA OCb BJABOe GoJibllie JPYrof.

535. OnpenesnuTh OTHOLIEHHE GOJIBIIOH MOMYOCH 3JIHICA
B NpenbiAylied 3afaye K pajuycy Kpyra.

—
]2

Puc. 167.

536. VaMepenne BenuYHHBI cABHra (aspl MeXKIY TOKaMH
MOKHO IIPOM3BECTH C NOMOLIbIO KaTOZHOTO OCLH/JIOrpada mo
cxeme puc. 167. 1) Kak ocyluecTBuTh 310 H3MepeHHUe? 2) MoxHO
JIH 3THM CIIOCOOOM ONpeleSiuTh 3HaK CABHra (hasbi?

537. B orBere npeaninyluedl 3afauM ykKasaH crnocod ompefe-
JeHus1 caBura ¢asbpl MEXIY IBYMsI TOKaMH. ITOT crnocob Hexo-
CTaTOYHO TOYeH. DoJsiee TOYHO MOXKHO ONpeNeHTb CABHT (ha3bl
MO TOJIOXKEHHIO TJIaBHBIX ocell sssunca. Halitu Bblpaxkenue
yrsaa ciBura (asbl yepes JJIMHY H HAKJOH NOJYyOCeH 3JLIMICA.
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538. C nomolmbio cXeMbl ¢ KaTOJHBIM OCLiuJJIorpagom, H3o6-
paxkeHHOH Ha puc. 168, NPUHIUNHAIBHO MOXKHO M3MEpHUThb
Mol HOCTb, NoTpebasiemyto B penu (R, L, r). Kak ocymectBuTh

K 310 u3Mepenue? Kaxkne
7 IaHHbIe HEeOoOXONMMBI s

L TaKOro HM3MepeHus?
539. B anexrpuueckoi
r ueny, TIOKa3aHHOH Ha
Az - puc. 169, a (coenunenue
—_ TPEeyroJbHUKOM),  JlaHbl
R , | HanpsixKeHHS MeXIy TOY-
Kamu 1, 2, 8 W conpoTus-
Puc. 168. JIGHHUSI Iyq, T3, I1s. HaliTH
cOnpoTUBNeHHSI R;, R,,
R B nieuax «3KBHBaJIEHTHOR» 1I€NH, TOKa3aHHOH Ha puc. 169, 6
(coemunenue 3Be3noit). (Yc/oBHE «3KBUBAJIEHTHOCTUY COCTOHT B
TOM, YTO [IPH TOM Ke MNaJeHHH HaNpsIKeHHUS MeXAy KaxJIoi
napo#t Touek I, 2, 3 B 06eHx cXemax 4yepe3 3TH TOYKH IpOTeKa-

10T OJAMHAKOBBHIE TOKH.)

% QA

2

a)

Tz
—
A

Puc. 169.

540. TlpsiMoii ofHOCIONHBIN COIEHOUA C MHAYKTHBHOCTBIO L
COBepIUaeT BBbIHYXKAEHHble KPYTHJIbHblE IapMOHHYECKHE KoJe-
GaHusi BOKpYr cBoeH ocu ¢=¢, cos of. CojeHOH] THOKHMH
NpoBOJiaMH MOJACOeJMHEH K KOHIeHcaTtopy eMkoct C (OHbIT
Manpenpmrama u Ilananekcu). Hafith HanpsikeHHe Ha KOH-
JeHcaTope NPH pe3OHaHce, KOrjJa 4acToTa ® paBHa COGCTBEHHOM
yacToTe KoseGaTesbHOTO KoHTypa .=} 1/(LC). Pamuyc co-
JileHouJa a, AJIMHA NPOBOJIOKH, H3 KOTOPOH OH M3rOTOBJEH, [,
CONpPOTHBJIEHHE cOJIeHOHAa R.

541. YnpoueHHast cxeMa 3JIeKTpoJAMHaMOMeTpa H3o0paxe-
Ha Ha puc. 170. ITpuGop COCTOHT M3 HENMOABHKHOM KaTyIIKH
(BBIBOIHI @, b), pacnosoxKeHHOH BepTHKAJNbHO; KOAKCHAJIBHO C
STOH KaTYLIKOH ToJBellleHa Ha NpyxKHHe BTOpas KaryllKa
(BBIBOIF @, b’) C MpHKpenVIeHHOH K Hell TapesoYKOH ¢ pasHo-
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BecaMH. Ecsii KOHIBI KaTyIleK b u b’ CoequHSIIOT U NPONYCKAIOT
NOCTOSIHHBINA TOK / OT @ K @', TO Ha YalIKy BECOB HY2KHO J06a-
BuTb 20 r, 4TOOLI MOJIOXKEHHE KaTyLIKH a’b’ He H3MEHHJOCh,
T. €. 9TOObl YKa3aTesnb A He CMECTHJICS 3 HYJIEBOTO IOJIOKEHH.
Onpenenutb, Kakylo Maccy m HYXKHO NOGaBHTb Ha YalIKy,
yTOGBI MOJIOXKEHHE KaTylKH a'b’ He M3MEHHJIOCh, €CJH yepes
v, KaTYIIKy ab IpOXoAuT nepeMeHHbII
50-mepuoanblit TOK cuibl 2A, a
yepe3 KaTylIKy a’b’ — Toii e vac-
TOTBI NepeMeHHbI TOK cuibl 0,5 A,
HO CIABHHYTHIH Mo ¢ase OTHOCH-
TeJbHO mnepBoro Ha 30°.
542. [IpuGop cocToHT M3 IBYX

b b B3aUMHO nepneH UKy JasipHBIX
—
F—‘.
= "i:-' a
2 i :’ /
a'/
Puc. 170. Puc. 171.

KaTylleK, OAHAa H3 KOTOPhIX (BHEIIHsA) YKpenJeHa Henof-
BHJKHO, a BTOpasi NoJiBellieHa Ha HUTH BHYTpPH nepBo#i (puc. 171).
KoHen, 06MOTKH INepBoii KaTyLiKH b COeIMHSIIOT ¢ @’ H Yepe3
o0e KaryumkH mnponyckaioT 50-nepHOAHBbII NepeMeHHBI TOK
cusoft /,, BCJENCTBHE Yero BHYTPEHHsIsl KaTyLlKa TNOBOpauH-
Baercsi. IloBoporom rosioBku A Ha o, JeJeHHH BJIEBO BO3-
BpallalOT KaTyLIKy B HayajbHOe (MepHeHAHKYJsSPHOe K He-
TIONBHIKHOH KaTyIlKe) IOJIOXKeHHe. 3aTeM MNpOMyCKaloT TOK
TOH K€ YaCTOThl, HO CHUJIOH [, MU NMOBOPOTOM TOJIOBKH Ha Oy
IleNleHHH BJIEBO CHOBa BO3BpAllalOT KaTyLIKy B HayasbHOe
nosoxkenne. Hakowen, TOK [; NpomyckaioT uepe3 IepBYIO
KaTyliky oT @ X b, a Tok [, — uepes Bropyio oT a’ K b’, u
TOrZla TOJIOBKY HYXKHO MOBEPHYTb Ha G5 AeJEeHuH BIpPaBo,
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4yro6bl KaTylliKa ocrasach Ha Mecte. Cuuras yros 3akpyuu-
BaHHSl HUTH NPONOPLUOHAIBHLIM MOMEHTY CHJ, ONpeleJHTh
capur (¢asel MeXAy TokaMu Iy u [,, ecan o, =14°5%"; o, =10
a3=60.

543. Kak usMeHsiTCst yIJbl 3aKpy4HBaHHs HHTH B INIpe.bl-
nyLuiefl 3ajjaye BO BceX OMNbITAX, ecqu: 1) KoHlbl 06eHX KaTryllek
MOMEHATb MeCTaMM; 2) nepeMeHHTb KOHLBI TOJIbKO Y OJHOH M3
Karyluek? 3) Bo3aMoxKHO J1M ¢ NoMoLLbIo JaHHOro npxbopa onpe-
JIeJIUTh, B KaKYIO CTOPOHY CIBUHYTa ¢a3a /, OTHOCHTeNbHO [;?

544. Kak Oyzer H3MeHSTbCS €O BpeMeHeM TOK [ B uend,
NpeCTaBJeHHOA Ha puc. 172, a, noce 3aMblKanus Kioya K?

K
R=500m
== &=6 i
vE — L=02r
Fo=100m
a)
. ~r
I &=106 1
Ry=1001 & =20mP
Ry=10n -I-
o)
Puc. 172.

545. OnpezesuTb 3aKOH H3MEHEHHUsI CHJIbI TOKa [ yepe3 Ga-
Tapelo & mnocje 3aMbIKaHHsl KJioya K B cxeMe, NOKa3aHHOM

X Ha puc. 172, 6. BpluepTuTb KpHUBYIO
' H3MEHEHHs CHJIBI TOKa MNpPH 3aMblKa-
—L$=/ﬂﬁ e HHH KJI04a.
C =049 546. Dnexrtpuueckast Ienb co-
i CTOMT M3 6aTapeH, KOHJEHCaTopa H
0=025md KaTYyWIKH HHAYKTHBHOCTH (pHC. 173).
J— Onpenenutb cuny Toka I B Lienu Kak
Puc. 173, (GyHKUHMIO BpeMeHH, CUHTasi, 4YTO 3a-

MBIKaHue kJoua K M[pOH3OUIO B
momeHT !=0. BesnyuHBl nMapaMeTpoB LeNH YyKas3aHbl Ha pH-
cyHke. OMHYECKHM CONPOTHBJEHHEM GaTaped H OCTaJbHOMH
uenH npenebpeyb.,
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547. OnpelenuTh 3aKOH H3MEHEHHs Hanpsikenus V Ha
KoHjeHcatope C nocjie 3aMblKaHHs KJioda K B OCHOBHOH 1eflH
CXeMbl, NpejcTaBieHHOH Ha puc. 174,

P 2
. 6‘=imEJL
w£=703 ”z*/ﬂaﬂ [] -]-
Pnc. 174.

548. TlocnemoBaTenbHO coelMiHeHHBIE Apoccedb L M OMH-
YecKoe CONPOTHBJEHHE MPHCOeJHHEHbl K HCTOYHHKY INOCTOSIH-
HOro Toka ¢ 3. 1. c. &§. IlonHoe omMueckoe conpoTHB/eHHe
uenH pasHo R. MIHAYKTHBHOCTb Apocceisi, KOTAa B HEro BCTaB-
JIeH JKeJle3HbIl ceplieYHHK, paBHa L;. MIHAyKTHBHOCTbL TOTO Ke
Jpoccenst 6e3 xese3Horo cepreyHuka L,. Buauase ceppeunux
Obl1 BcTaBjeH. B MomeHT BpemeHu f=0, KOTZa TOK B LeNH
yKe YCTaHOBHJICSI, O4eHb ObICTPO BLIHMMAIOT »KeJe3HHIH cep-
JeYHHK (B TeyeHHe BpeMeHH, NpeHeOpeXUMO MaJioro Mo cpas-
HEHHIO C BPEMEHEM YCTaHOBJeHHsl Toka). Onpenenuts cuiy
TOKa | B LleNH B 3aBUCHMOCTH OT BpeMeHH ! 1s1 0.

K
1 Ry =1000m ['=4/1/«£L
] &=508 =05
Ry=5000m
Puc. 175.
r X
| &
r L

I
n
i

Puc. 176.

549. Cxema 3/IeKTPHYECKOll LeNH MNokasaHa Ha puc. 175.
Onpenenuts HanpsikeHue V Ha koHAeHcatope C Kak (YHKUHIO
BpeMeHH MocJle TOoro, Kak B MOMeHT =0 3aMkHyT ko4 K.
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550.. [lna cxeMmbl, npejcTaBjieHHO# Ha puc. 176, ompege-
JIATh 3apsif ¢ Ha KoHAeHcaTope C Kak GyHKIMIO BpeMeHH nocJie
BKJIIOUeHHs Kioua K.

651. Ina cxemsl, npejcraBieHHO# Ha pHc. 177, onpene-
JINTh, KaK M3MeHsieTcs CHIa TOKa | uepe3 KaTyIUKy HHAYK-

. # THBHOCTH TOCJIe 3aMblKa-
~ Hust kmoya K. Ilapamer-
pbl Lenu o6o3HauyeHbl Ha
b=Qimd| . pucyHke. o

T 552. Bmecto Gatapen

1l

TTEE sy

R=500m B 3JIGKTPHYECKYIO Ielb
3 3ajaud 545 BKJIOYEH HC-
Puc. 177. TOYHUK CHHYCOHWJAJbHOH

3. A. ¢. c¢ yacroroii 10
neprofioB B cekyHay. Kimwou K 3ambikaeTcsi B TOT MOMEHT,
KOrja 3. . C. IOCTHIJIA MAKCHMaJIbHOTO 3HaueHHsi. AMILINTYa
9. 1. c. papHa 10 B. Onpenenuth HanpsiKeHHe Ha KOHJEHCa-
Tope V KakK QyHKUMIO BpEMEHH. -

553. McTounuk cunyconfansHoi 3. A. ¢. =100 sin100n¢ B
MoAKJouaoT B MoMedT f=0 K Karyuike, obiaajaiollei HHAYK-
tuBHOCTbIO L=1T (puc. 178). Omnpenenutb cuay ToKa [ B
nend. BHYTpEeHHHM CONPOTHBJIEHHEM HCTOYHHMKA 3. 1. C. H
aKTHBHBIM COTNPOTHBJIEHHEM KaTYLIKH H COEIMHHTENbHBIX MPO-
BOJIOB NpeHeOpeyb.

K

4

&
e

Puc. 178. Puc. 179,

554. K xoutypy L, C, R (puc. 179) ¢ maneiM 3atryxaHHeMm
B MOMeHT {=0 NOAKJIOYAIOT UCTOYHHK HOCTOSIHHOH 3. X. ¢. &
C HHYTOXKHO MaJsIbiM BHYTPEHHUM conpoTHBieHHeM. OnpeaeanTrsb
HanpsikeHHe V Ha koHJieHcaTope C B 3aBHCHMOCTH OT BpeMeHH .
Ha kakoe MHHMMaJIbHOE HalpspKeHHe JoJKeH ObITb pacCuuTaH
KOHZeHcaTop?

555. KaTymka ¢ HHAIYKTHBHOCTBIO L, KOHIIEHCATOp C €M-
koctbio C u 6Garapest ¢ 3. . ¢. & U BHYTPEHHHUM CONPOTHBJE-
HHeM r COelMHeHH napaJsJesbHo (puc. 180). Haldith cuay Toka
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I(f) B xarymke nocne BK/oueHusi Garapeu. Ilapamerps L,
C, r yRoBJIeTBOPSIOT ycioBHIo L<<4Cr2,

[ —— f —
S
3y
I
i ¢
e
- @) )

Puc. 180. Puc. 181.

556. Ilo nnMHHOMY NpPSIMOMY NPOBORY TEYET CHHYCOHAAJb-
Hold TOK I BhICOKO# wactotel v=10® I'n. K nposony noxwo-
CHTCSl KBaJpaTHBIl NPOBOJIOYHBIA KOHTYD CO CTODOHOH a=
=17,2 cM, B KOTOpHIl BKalOYeHa Jsammnouka (puc. 181, a).
Korza xoHTyp mopseceH Ha paccrositHue b=10 cM, nammnouxa
rOpUT HOpMasbHbIM HakaioM. 1) Onpenpennts sdxpekTHBHOE
3HAQYEHHE CHUJIBI TOKa B NMPOBOZE /.44, €CJH LIS HODMaJNbHOTO
HaKaJ/la JIaMIIOYKH TpeOyeTcsi IOCTOsIHHOe Hanpsixenune V=6 B.
2) YMeHBIUMTCS WJH YBeJHYHTCH HaNpsiKeHHe Ha JIaMIOuKe
M BO CKOJIbKO pas, ecJu KBaJpar
3aMeHHTb JBOHHBIM KBaJpaToM, H3006-
paxeHHoiM Ha puc. 181, 6? Compo-
THBJIEHHEM KOHTYpDOB IIpeHe(peus.,

557. llemnsp, cocrosiinast U3 mocJie-
JIOBaTeJbHO COEIHHEHHBIX CONPOTHB-
JeHus: R u 6oJbLIIOA MHAYKTHBHOCTH
L, npucoenyHeHa K HCTOYHHKY IOC-
TOSIHHOTO TOKa, NOJAEpPKHUBAIOHIETO Puc. 182.

Ha 3aXKMMaX I[OCTOSIHHOE Hampsixke-

Hue V,. [as orpaHuueHusi nepeHanpsiKeHHH BO BpeMs OT-
KJ/IIOYeHHS] MCTOYHMKA NapasljieJibHO C LeNbio BKJIOYEH KOH-
Jencatop emkoctd C (puc. 182). Onpenenutb HanpsikeHHE Ha
KoHzeHcaTope V (f) mocsie OTK/IIOYEHHS HCTOYHHKA THOCTOSIH-
Horo HanpsikeHus. IlapameTpel KOHTypa YIOBJETBODSIOT yc-
JoBuio 4L>CR?2

558. B koseGaTenbHOM KOHTYpe C HHAYKTHBHOCTBIO L
1 eMKOCTbio C COBepllIaloTCsl He3aTyXarollue KoJeOaHHsI CHJIbI
Toka I=1I,coswt, rae ©*=1/LC. KaTymikoli HHAYKTHB-
HOCTH CJYXHT InpsiMass JJIHHHas TMPOBOJIOYHAS CIIHPAaJb.
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Kak u3MeHsTCA yacToTa, AMIVIMTYAA M 3HEPrusi KoseGaHHi,
ec/ii B MOMeHT BpeMmeHu ¢=0 oueHb OwiCTpO (T.€. B Te-
yeHHe BpEMEHH, Majoro NO CPaBHEHHIO C NMepHONOM KoJseba-
puil T=2n/®) pacTaHyTb CHHpab [0 YABOECHHOH IJIHHBI?
O6bsICHUTb, TIOUEMY MPH 3TOM MeHsieTCsl SHeprust KoJjeGaHuH.

569. K MHCTOYHHKY CHHYCOHJAJbHOIO HanpsiKeHHs &=
=&cos (w?+8) B MoMeHT Bpemenn (=0 nOAKIOYAIOTCA
NOCJEN0BATENbHO COEIHHEHHble CONPOTHBJAeHHe R M HHAYK-
tuBHocTh L. Hafith cuny toka [ B
HenHd B 3aBHCHMOCTH OT BpEMEHH.
Ilpu KakoM YCJIOBHH NOCJ/e 3aMblKa-
HUS LeNH B Hel cpa3y yCTaHOBATCH
CHHYCOHJlaJIbHble KosleGaHus?

560. Ha Bxon cxemnbl, Hu300pa-
J)KeHHOlt Ha puc. 183, nojaercs cu-
HYCOHWJaJbHOE HaNpsizKeHHe YacTOThl
o. HMccieqoBaTh 3aBHCHMOCTb aMIVIH-
TYIbl ¥ a3kl BEIXOZHOTO HAIPSIXKEHUS
OT BEJIHYHHBI CONPOTHBIIEHHS R.

Puc. 183. 561. Kosie6aTesbHbI KOHTYp CO-
JIEPKHUT KOHJEHCAaTop C YTeukofl.

Dro 3HayuT, UYTO He6OJBIIAS YacThb TOKa, NOCTYHAILIEro
Ha ofHy Hu3 OOKJalOK KOHJeHcaTopa, MNpPOXOJUT 4yepes3
JM3JIeKTPUK Ha JpYyryio obk/aagky. EmkocTe KoHzeHncartopa
pasna C, ero conpotusienue R. Ilpene6peras conpoTup/ieHHeM
KaTYIIKH HHAYKTHBHOCTH M IPOYHX IIPOBOJAOB H
2(5 npeprosaras, 4YTo BBIIOJHEHO YCJIOBHE KBa3HCTa-
HMOHapHOCTH, BBIBECTH YypaBHEHHe COOCTBEHHBIX
Kosie6aHHH KojeGaTesqbHOro KoHTypa. Haiith co6-
CTBEHHYIO YacTOTY ®, H KO3((HIIHEHT 3aTyXaHHUS Y.

! 562. JlBa ofMHAKOBBIX NPOBOJIOYHBIX KOJbIA
paauyca r Kaxaoe paclojioxeHbl TaK, KaK yKa-
3aHO Ha pHc. 184. Paccrosinue ! Mexxny LeHTpaMH
KOJIell BeJIMKO IO cpaBHEHHIO ¢ r. B xoubue I nmox-
Jlep>KuBaeTcsl nepeMeHHb TOK [==I,coswf. Halitn

7(C )/ cpeliHee 3HauyeHHe H HanpaBjeHHe cuabl F B3au-

—> ' MojeHACTBHA MeX1y KoabllaMH. HWHIYKTHBHOCTB
Puc. 184, OJHOTO KOJbLla paBHAa L, OMHYecKoe COIpPOTHBJIE-

Hue R. HccnenoBarb 1Ba NpeliesIbHBIX Caydasi:
1) oL>R; 2) oL<LR.

563. Cxema uenu nokasana Ha puc. 185. B MomeHT BpemeHH
=0 sampikaioT kimod K. Onpenesutb cmiy TOKa, HIYIIEro
yepe3 CONPOTHBJIEHHE, H HaNpsiXKeHHe Ha KOHAeHcaTope. AM-
mityjaa 3. 1. c. &o=100 B, uacrora @=200m c-?, ocrajb-
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HBle JlaHHBle NpHBEleHbl Ha PHUCYHKe. BHYTpPeHHHM CONpOTHB-
JIeHH8M HCTOYHHKA 9. A. €. TNpeHeOpeyb.

il

6) &=8, 005 Wi R=20001 J— 5=[Z/m9§

L=7r

Puc. 185.

564. B cxeme, npuBeneHHo# Ha puc. 186, B MomeHT (=0
BKJIoyaloT kjaiod K. OnpelenuTb 3aBHCUMOCTH OT BpEMEHH
najieHus: HanpsiKeHus V Ha conpo-
tuBsaenud. Jano: §,=100 B, o= K
=100 ¢~*; napamerpsl LielH yKa-
3aHbl Ha pHCYHKe. BHyTpennum L=giT
CONIPOTHBJIEHHEM HCTOYHHKA 3. [. C. &=&ooswt ’
npeHebpeysb. R=3140n

565. B nenb nepemeHHOro TOKa : 3
¢ HanpsikenveM &=440 B u uac- Puc. 186.
toTo#f v=>50 'l BK/IIOYEHBI NocCJIe-

JOBATEJbHO HOPMaJIbHO TOpsiliasi JaMIoOYyKa HaKaJuBaHHS MU
KaTyllKa HMHAYKTHBHOCTH. JlamMmouka paccuuraHa Ha 110 B u
I A. Ilpu 3amene namnou-

KM JApYyro#, paccuuraH- L/ i 4
Hoit Ha 220B u 0,8 A, ——

0Ka3asJoch, YTO HOBas Z, Z; Z,
JlaMIIoyKa TOpHT TaKxKe —<——

HOpMaJIbHBIM ~ HaKaJsoM.
Haiitn ungyktuBHOCTh L
H conpoTHBJeHHe R Ka-
TYLUKH. .

566. Hafitu komn-
JIeKCHBIH uMnejanc Z bec-
KOHEYHOH LleNoYKH, H300-
paxeHHOH Ha puc. 187.

567. PeinTs npenpiLy-
IIyI0 3ajjauy B NPEeXMNoJo-
JKEHHH, YTO BCE HMIEJAHCHI, H3 KOTOPHIX COCTABJIEHa LeNnb,—
YHCTO MHHMBbIE (COCTOAT M3 KaTyLIeK HHAYKTHBHOCTH H KOH-
JIEHCATOPOBY).

568. Haiitn umnenaHc GeCKOHeYHOH LENOYKH, H306pakeH-
Hoii Ha puc. 188.

Puc. 187.

Puc. 188.
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569. OGKJaAK¥ MUVIOCKOTO KOHIEHCaTopa HMeT (opMy
auckoB pagmyca R. IlpoctpancTBo Mexay OOKJIaaKaMH 3a-
NOJIHEHO OJNHOPOAHBIM JH3JEKTPUKOM C JAHI/JIEKTPHUECKOH H
MarHUTHOH INpPOHHLIaeMOCTSIMH € M W. KoHIeHcaTop BKJIIOYEH
B lleNb nepeMeHHOro Toka / =/, cos of. IIpeneGperasi KpaeBbIMH
s¢heKTaMH, BBIYHUCJHTb 3JEKTPHYECKYI0 M MAarHuTHYIO 3Hep-
rUM, JIOKaJH30BaHHbIE B KOHHeHcarope. Hafith oTHoweHune
MaKCHMaJ/JbHOH MarHMTHOH K MaKCHMaJIbHOH 3JIeKTpHYeCKoi
sHeprud. PaccrosiHne Mexny oOkJajkamu KoHAeHcartopa d.
IlpoBect umcseHHBIH pacuer a1s1 R=10 cM, vacToTRl v=
=100y u e=p=1.

570. ITpocTpaHCTBO BHYTPH JJIHHHOTO COJIEHOMAA, COCTOSI-
mero u3 N BHTKOB NPOBOJIOKH, 3alOJIHEHO OIHOPOIHBIM Be-
LIECTBOM C AM3JEKTPHYECKOH NPOHHIAEMOCTBIO € U MarHUTHOH
npouHLnaeMocToio . IanHa coneHouga pasHa [, paguyc R.
Ilo o6MOTKe coJjieHOMZA TeueT INepeMeHHBIH TOK [=I/, cos ot
Ilpenebperass KpaeBbIMH 3(pdeKTaMH, BbIYUCJIHTb MarHHUTHYIO
M 3JeKTPHYECKYI0 3SHEPIHHM, JIOKaJH30BaHHbIE BHYTPH cOJle-
HOMJa, M HaWTH OTHOLIEHHe MaKCHMaJbHBIX 3HaueHHH 3THX
suepruil. IlpoBecTu uucieHHul pacuer 1y R=5 cM, e=p=1
u yactotel v=100 I'n.

571. JIBa MJOCKHX BO3AYILIHBIX KOHJEHCAaTOpa C OAHHAKO-
BbIMH OOKJ/1aJKaMM 3apsiKeHbl OJUHAKOBBIMH KOJIHYECTBAMH
aJieKTpuyecTBa. PaccrosiHHe Mexay oOOKJaiKaMH Y [epBOro
KOHJieHCcaTopa BIBoe Gosblile, yeM y BToporo. Kak namenurcs
3JIeKTpUUYeCKasl SHeprHsi CHCTEMBI, €C/IM BTOPOH KOHIeHCaTop
BCTaBUTb MeX1Yy oOKJ/ajkamu nepsoro? CuuraTb, 4TO TOJILLHHA
caMiX OOKJafOK InpeHeOpexuMo Maja. PaccMorpers JBa
cayyasi: 1) Koria KOHAeHCATOphl OJHOMMEHHBIMM 3apsifiaMu
OpHEHTHPOBAHBI B OJIHY CTOPOHY; 2) KOrJla OHH OpHEHTHPOBaHbI
MPOTHBOMNOJIOXKHO.

572. K nsiockoMy BOBAYILIHOMY KOHJAEHCATOpYy, OOKJaAKH
KOTOPOrO HMelT (opMy JHCKOB € 3a3opoM d=1 cM Mexny
HUMH, TIPHJIOXKEHO CHHYCOHMJaJbHOe HampsikeHHe V=V, cos wt
¢ amnautynoy V,=300 B u xpyrosoii yacrotoit =310 c-*.
Haiitu amniuryns nosiei H, u B, Ha paccrosiHuM r=1 cMm
OT OCH KOHJEHCaTopa, eC/IM 3TO pacCTOsiHMe MeHble paauyca
o0KJ/1aoK KoHJeHcaTtopa. Kak H3MeHATCS 3TH aMILIMTYAHI,
eC/IM 3a30p MeXNy OOKJaJKaMH 3aNO0JHUTb OJNHOPOAHBIM JH-
3JIeKTPUKOM ¢ €= 10 n p=100?

573. B piuHHOM BO3JYILIHOM COJIEHOHAE C PajuycoM Ha-
MOTKH ro=1 cM, copepxaiteM n=10 BUTKOB/CM, TeuYeT TOK,

HapacTamuil ¢ noctosHHON ckopoctbio /=100 A/c. Kakosa
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Gyzer ¢opMa CHJIOBBIX JIHHHH COOTBETCTBYIOIIETO €My BHX-
peBoro »sjektpuyeckoro mnosss E? Halith Beauunny E Ha
PacCTOSIHUM r=2f, OT OCH cojeHoHAa. Kak usmenurcs nosne E
H uHAyKuus D, eciau COJIEHOMA IOTPY3UTh B OJNHOPOAHLIH
HEMarHMTHBIA JHSJEKTPHK C JHM3JIeKTPUYECKOH INpPOHHIAeMOo-
CTbiO £=27

574. DnexkTpuueckas LeNb MpejcTaBieHa Ha puc. 189.
Onpezenuts cuy ToKa / yepes cConpoTHB/IeHHe R, mocJse Toro,
Kak B MoMmeHT {=0 3ambikaloT Kiaiou K. Ammautyzpa 3. 1. c.
paBHa 100 B, vacrora 250zm c~*. IlapameTpnl uenu ykasaHbl
Ha pHCYHKe. BHyTpeHHUM CONpPOTHB/IEHHEM HCTOYHHMKA 3.1.C.
npexebpeyb.

-~k ‘ s
@=2WUJ/ -l'
E=6,c05 it L=t4r C o=
Rym2000h
Puc. 189. Puc. 190.

575. llemb COCTOMT 13 COEIHHEHHBIX IOCJEJOBATENbHO
IBYX OIMHAKOBBIX KOHAEHCATOPOB, KaXKIblH eMKocTbio C,
¥ KaTylmIKH ¢ HHAYKTUBHOCTBIO L (puc. 190). Ilpu pasomkuy-
TOM KJiode K OfMIH U3 KOHJIEHCATOPOB 3apsi?KaloT IO PasHOCTH
noreHnuanoB V. 3areM HCTOYHHMK OTKJIoyawT. OnpenesuTs
3aKOH HM3MEHeHHs BO BDEMEHH 3apsiloB Ha KOHJEHcarTopax
nocjie 3aMblKaHus Kiioda K.

576. Kaxofi fo/mkHa ObITh B3Ta BeJHYHHA WHAYKTHBHOCTH
L gaTyuiku, KOTOpYIO HalO BKJ/IOYHTH Napasiie]bHO KOHJEH-
catopy emxoctd C=10 Mk®, 4TOGBI MONYUYHBIUMIHCS KOHTYP
Obl1 HACTpOEH B pe3oHaHC Ha 50-mepHOIHBIH TOK?

577. KosnebarenbHbIHl KOHTYP COCTOHMT M3 KATYWIKH AJHHEBL
=40 cM, nuamerpa D=4 cM, Ha KOTOpPYIO HaMOTaHa BHTOK K
BHTKY TNPOBOJIOKA TOJIMIMHOH a=1 MM, H Gatapeu u3 10 nuo-
CKHX KOHIIEHCATOPOB, COEAMHEHHBIX IapasJiesibHO, MJAaCTHHHI
KOTOpPBIX MMeloT pasMepsl mXn=20X15 cM? H oTaesjeHH
Ipyr OT Apyra CJ0eM JIHU3JIeKTPHKa C JH3JEeKTPHYECKOH mpo-
HunaeMocTbio €=5 M Tonmuuoi d=0,1 mMm. Hafitu npubnu-
JKEHHO COOCTBEHHBIH nepHoi KosebaHui konrtypa T.

578. Uemy paBHa AJMHA 3JEKTPOMATHHTHOH BOJIHEI A, cO-
OTBETCTBYIOLLash COOCTBEHHOH dYacToTe KOJeGaHMA KOHTypa,
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COCTOSIIIIETO M3 KaTyLIKHM ¢ UHAYKTHBHOCTBIO L=0,4 I' u KoH-
JleHcaTopa eMKoctbio C=10¢ cm?

579. KaxkoBa gno/kHa ObITb eMKOCTb KoHfeHcaTopa C,
yTOGbl C KaTyLIKOH, HMelolled HHAyKTHBHOCTb L==25 MKI‘
06GecrieyuTb HACTPOHKY B pe30OHAHC Ha JJIHHY BOJIHBI A=
=100 m?

580. HaliTn cBsi3b MeXIy aMIIMTyJaMH TOKa [, M Hamps-
xenus V, npu cBOGOAHBIX KOJIEGAHHAX B KOHTYpE, COCTOSILIEM
M3 KaTyUIKH C HHAYKTHBHOCTbIO L H KOHJeHcatopa eMKOoc-
™ C.

581. Ha KoneGaTesbHbIH KOHTYp, COCTOSILHI H3 mOCJelO-
BaTe/lbHO BKJIIOYEHHBIX KOHAeHcatopa eMmkoctH C=0,1 Mr®,
KaTywkH ¢ HuAyKthuBHOocThlo L=0,01 T' u conporusienus
R=10 OwM, geficTByeT BHewHsis 3. A. ¢. ¢ amnautyaod 10 B.
YeMy paBHa yactora [ 3. A. C., BKJIOYEHHOH MOC/I€N0BATEIbHO
B KOHTYD, €CJH M3BECTHO, YTO aMIJHUTYAA CHJIBl TOKa, TpoTe-
Kaiolllero B KOHTYpe, paBHa 1 A?

582. Ha konebGaTenbHBI KOHTYp C COOGCTBEHHOH 4acTOTOI
®, W JIOTapHPMHUYECKHM JeKpeMeHTOM 3aTyxanus 0=0,02
JHEeHCTBYeT BHEIUHSs NepHOAMYEeCKas CH/a C IOCTOSIHHOH am-
mautypoii. Yacrora ® BHeluHell CHJbl, BHauaje paBHas 4a-
cToTe COOCTBEHHBIX KOJe0aHHH, H3MeHsIeTCS HAaCTOJbKO, YTO
MOLLHOCTb, pacxojyemasi B KOHType, majgaer BiBoe. Onpepne-
JIUTb H3MeHeHHe YacTOTbl B NPOLEHTaX K COGCTBeHHOH (WJH
PE30HAHCHOH) YacToTe .

583. B KosieGaTe/bHOM KOHTYpe HMeeTCsl KaTyllKa C HH-
OYKTHBHOCTBIO L M compoTHBJeHHeM R. DTy KaTYIUKy KeJjaloT
3aMEHHTb [JBYMS KaTylIKaMH C HHAYKTHBHOCTSIMH L, u L,
H CONpPOTHBJIEHHSIMH R; U R,. KakuM ycJIOBHSIM JO/KHBI YI0B-
JIeTBOPSITb TH NapaMeTphbl KaTyILeK, YToObl NepHoj U 3aTyxa-
HHe cOOCTBEHHBIX KoJe0aHUH B KOHType He H3MEHHJIUCh?
PaccMoTpeTh CJyyaH TOCJAENOBaTe]bHOTO H MapaJJjesbHOro
BKJIIOYEeHHH KaTylleK (B3aHMHYIO HHAYKTHBHOCTb KaTyLIeK
CYuTaTh PaBHOH HY.JIIO).

584. EciM B KayecTBe aHTeHHBI MOJIB3YIOTCSI TOPOACKOH
OCBETHTEJIbHOH CeTblo, TO MeXAY CeTbi0 H INIPHEMHHKOM He-
O0OXOANMO BKJIIOUHTb pasfienHTeJbHBIH KOHIeHcatop. 3auem
3TO JeNaeTcss W uYemy JOJIKHA ObITh paBHAa €MKOCTb TaKoro
pasleJnTebHOTO KOHJeHcaropa?

585. KoJieGaTesbHBEIH KOHTYP COCTOMT M3 KOHJEHCaTopa H
KaTyIIKU ¢ HHAYKTHBHOCTbIO L==1 I'. UeMy paBHO oMHYeCKOe
COMpOTHBJIEHHe KOHTypa, €CJH H3BeCTHO, YTO aMIJIMTYyJa
coO6cTBeHHBIX KoJieGanuil B HeM 3a 0,05 ¢ yMeHbllaercss B e=
=2,7 pasa?
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586. Uepes CKOJbKO NEPHOAOB KoJeGaHMH aMIJIUTYAa MX
yMeHbIlaeTcst B e=2,7 pasa B xoJe6aTe/lbHOM KOHTYpe, Y KO-
toporo L=1T, C=0,5 mx® n R=30 Om?

587. Uto xapaktepu3yeT co00# KO3(Q(HIHEHT 3aTyXaHus
koutypa 6=R/(2L)? Uro xapakrepusyer coGoii Jorapupmu-
YecKHil JeKpeMeHT KoHTypa 0 =nR})/ C/L?

588. B kose6aTesibHOM KOHTYpE C MaJibiM 3aTy XaHHeM OJHO-
BpeMeHHO YBEJHYHBAIOT €MKOCTb KOHJEeHcaTtopa M HMHIAYKTHB-
HOCTb KaTYIUKH B OJHO H TO K€ YHCJO pa3, paBHOe n. YBe-
JIHYeHHe TPOU3BOJMTICS B NPOU3BONBHLIA MOMEHT 3a BpeMs,
Majioe 10 CPaBHEHHIO C TepHOAOM COOCTBEHHBIX KoJseGaHHH
KoHTypa. HafiTn cooTHolleHHe MeXIYy aMIIHTYAaMH TOKOB
I, n I; 0 ¥ mocse U3MeHeHHs NapaMeTpoB KOHTYypa.

589, Hafitu 1ok / (B yCTaHOBHBLUEMCSI peXHMe) B LieNH,
n3o6paxenHoit Ha puc. 191. Ilpu Kako# yacrore @ aMnauTyaa
yCTaHOBHUBIUMXCS KoseGaHHN Oyjer Mak-
CUMa/lbHa M TPH KaKoH MHHHMaJbHa?
Uemy paBHBI MaKCHMYM H MHHHMYM
TOKa?

590. I'enepaTop ¢ CHHYyCOMZaJbHOH
3. . C. 3aMKHYT Ha aKTHBHOe CONpoO-
THBJeHHe R W peakTHBHoe X, coe-
JUHEeHHble TnapasjenbHo. Y6paB R u
X, TOT e TIeHepaTop 3aMblKalT Ha
AKTHBHOE COMNpOTHBJIEHHE 7 U peaKTHB-
HOe x, coeJlUHeHHble mnocJjefoBartesbHo. IIpH KakoM ycsioBuH
amIIMTyAa M (asa TOKa OCTaHyTCs HEH3MeHHBhIMH? X M x—
BeJIHYHHBI BelleCTBEHHbIE.

591. Karymka Kosne6aTe/lbHOTO KOHTypa ¢ napamerpamu L,
C, R=0 nomelieHa B NIOCTOSTHHOE MarHHTHOE I0JIE, CO3Jalollee
B Hell NOCTOSHHBIH MarHMTHBIA notok M,. B MomeHT Bpemenu
t=0 MmarHuTHOe rnoJsie BhHIKJIOYaeTcsl. BpeMsi BBIKJIOUEHHA T
npeHe6pPeXUMO Maslo N0 CPaBHEHHIO C NMEPHOAOM COGCTBEHHBIX
Kose6aHu# KOHTypa. HaliTh ToK / B KOHType B 3aBHCHMOCTH
OT BpPEMEHH II0CJIEe BBLIKJIOUEHHUS MOJISL.

592. B xosebaTesbHOM KOHTYpe C BHAYKTHBHOCTbIO L=1 T,
HacCTPOEHHOM B PE30HaHC, NOJ AefCTBHEM BHELIHETO CHHYCOM-
JlaJIbHOTO HanpsiKeHUsl ¢ aMILIMTYRoH V=200 B ycranosuacs
nepeMeHHbIl TOK ¢ amnautypod /,=20 A. Ha#itu conmporus-
JleHue KOHTypa R W BpeMsi 3aTyXaHusi T (YMEHBILUEHHS awm-
MJIATYAbl KOJIeGaHHH B e pas) B pekuMe CBOOOLHBIX 3aTyXalo-
IMUX KoseBaHuH.

593. Ilpu n3MeHeHHMH YacTOTHl v BHIHYKJAOLIEH CHJILI, JeH-
CTBYIOIlEH Ha JIMHEHHYIO KoseGaTesIbHYI0 CHCTEMY, MEHSeTCH
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¢a3a & ycraHoBHBIIMXCS KOJeGaHHH 3TOH cHCTEMbI H 3amaceH-
Hast B He#t sHepruss W. IlycTb npu masoMm cIBHre 4acToThl OT
esoHancHoit Av=1 I'u ¢a3a koneGanuit 6 nsMenusach Ha n/4.
i)(ax HaMeHuTCsl npu 3ToM 3Heprus W? Kakoso Bpems 3a-
TYXaHHsI T CHCTeMbl B peXuMe CBOGOAHBIX KoseGaHHi?
594. B6sH3u KaTYWIKH KoseGaTesbHOro KOHTypa C mnapa-
merpamn L;, C, R pacrnosioxeHa BTopasi KaTyIIKa C HHAYK-
THBHOCTBIO L,. B3anMHas MHAYKTHBHOCTb MEXKAY KaTyLIKaMH
paBHa M. Kakoii OGymer pe3oHaHCHasl 4acToTa KOHTypa, ecJsH
BBIBOABI BTOPOH KaTYWIKH 3aMKHYTh HaKopoTko? CuHTaTs,
9TO HHAYKTHBHOE CONPOTHBJIEHHE BTOPOH KaTryIIKH Ha pac-

— CMaTpHBaeMOH YacToTe 3HAUHTeJb-
A £ HO OoJibllie ee aKTHBHOrO COIpO-
' 7 tuBjteHust. Ilpn Kakom ycaoBHi

pe3oHaHC HeNOCTHKHM?

595. CaepxnpoBoisiuiiie Ka-
TYWIKH C MHAYKTHBHOCTAMK L, H
L, coenuHeHbl napasjenbHO 1
BKJ/IIOYEHH B lieNb rasibBaHHYeC-
Kol Gataped ¢ 3. A. ¢. & M BHYT-
Mll———— PEHHHM COIPOTHBJIEHHEM ¢ (pHC.
Er 192). Hafitn ycraHoBuBILHeCS TO-

Pic. 192 KM B Karywkax [, u [, u Tok
B obweil nenu J/, ecAH B3aUMHOH
HHAYKTHBHOCTBIO KaTylleK MOKHO TpeHe6peusb.

596. KoneGaTeqbHblil KOHTYp HMeeT CJaefyloliHe mapa-
metpbl: L=40 MkI', C=270 n® u R=8 Om. Onpeznenuts Bpems,
3a KOTOpoe aMIlIUTyJa co6CT-
' BEHHBIX KOJIeGaHHH yMEHBLIHT-

-
[N
s
[
R
~

-

ca B e? pas.
.l‘l sa’ 597. B panuorexuike mpu-
MEHSIIOT BapHOMETPbI, HHAYK-
p THBHOCTb  KOTODBIX  MOXKHO
H3MEHSITb B H3BeCTHBIX IIpe-
Puc. 193. Jenax. OgHa H3 cXem BapHo-
MeTpa npuBeleHa Ha puc. 193.
BHYTpH HenoABHKHON KaTyWKH A HaXOAWTCS KaTylluKa B, koro-
past MOXKeT IIOBOPAYyHBaThCsl BOKPYT OCH, NePHEeHAUKYIIPHOH K
ocsm 00enx Karywek. MuaykruBuocts KarymkH A paBHa
1000 mxI', a karywkn B paBHa 400 MmxI. Makcumanbnas
B3aHMHasl HHAYKTHBHOCTb MeXIy Karyumkamu pasHa 500 mxI.
OnpenesnuTh MaKCHMaJIbHYI0O M MHHHMAJIbHYIO HHAYKTHBHOCTH
BaplOMeTpa, KOTa ero KaryllKH COeMHEHbI N0C/eJ0BaTe/NbHO,

T. €. HHAYKTHBHOCTb LlelH MeXAy a H b'.
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598. IlaHbl JBe KaTYIUKH UHAYKTHBHOCTH, PAaCIOJIOKEHHbIe
HEN3MEHHO OfiHa OTHOCHTEJbHO APYrod, U MOCTHK JJISI H3Me-
peHHus MHAYKTHBHOCTH. Kak MOXHO, MO/JBb3ysiCb 3THM NpH-
GopoM, oOmpele/NuTh B3AUMHYIO WHAYKTHBHOCTL M Mexpy
KaTyluKamu?

599. B kosie6aTeNbHBIH KOHTYP BKJIIOUEH IOCJIENOBATENbHO
HCTOYHMK CHHYCOHIAJbHOH 3. A. C. NOCTOSIHHOH AaMINVIMTYAbI.
OueHutb MNPUOJMIKEHHO HaNpsiKeHHe Ha KaTylUKe HHAYK-
THBHOCTH W Hampsi)KeHHE Ha €eMKOCTH IIPH OY€Hb MaJjblX H
odeHb OOJIBLIMX 4YacTOTaX (IO CPABHEHHIO C COGCTBEHHOH ua-
CTOTOH KOHTypa), npeHebGperas

BHYTPEHHHM CONIPOTHBJICHHEM MHC- !
TOUHHKA.

600. Bremmnss 3. n. c¢. &
JeACTByeT Ha Kosie6aTesIbHbIi KOH- L

Typ (puc. 194). Onpenenuts cuy
ToKa [ u caBur ¢asel ¢ Mexay [ 6‘) &
n & mnpH pe3oHaHce.

601. B wuenb, coCTOSILYIO W3 R

HOC/IelIOBAaTeIbHO  BKJIIOYEeHHBIX
CONPOTHBJIEHUSA R, HHAYKTHBHOCTH
L wu emkoctn C, BKJIOYEH IOCJe-
JIOBaTeJIbHO HCTOYHHK CHHYCOH-
JaJbHOH 3. . C. TIOCTOSIHHOH aM- Puc. 194,
IJINTYJbl M NlepeMEeHHOH YacTOTHI.
VisMeHsisi 4acTOTy HCTOYHMKa, HACTPauBalOT €e B  peso-
HaHC C YacTOTOHM LeNH, 3aTeM YMEHbIUAlOT €MKOCTb KOHTY-
pa B JBa pasa M CHOBa Jo0uBaloTCsl pe3oHaHca. MameHuTtcs
JU CHJa TOKa NpH pe3oHaHce? KaKoBOo OTHOIUIeHHe pe3o-
HaHCHBIX YacCTOT, COOTBETCTBYIOUIHX IIepBOMYy H BTOPOMY
cayyasam?

602. Kax H3MeHHTCA MOLIHOCTb, pacXopyeMas NpH pe3o-
HaHCE MHCTOYHHMKOM 3. . ¢. B 3afave 600, eciM HHIYKTHB-
HOCTh KOHTypa GylleT yBeJHYeHa BJBOE, a eMKOCTb YMeHbIlieHa
paBoe, npuueM Lo>>R? Yacrora H ammiuryja 3. A. C. Bce
BpeMsl OCTAIOTCsl NMOCTOSIHHBIMH.

603. Ilokasarp, yTo B KOHType 3ajayd 601 ammuutyna
CWJBl TOKa [ NpH OTKJOHEHHH YacTOThl BHeIIHEH 3. 4. c.
Ha HeGOJIbIIYI0 BeqHuuHY Af 1) OT pe3oHaHCHOH YacToTH [,
6yzer cBsizaHa C aMIIMTYROH CHJIBI TOKa NpH pesoHaHce [,

1) Af nasuiBaetca «paccTpoiiKkoi», a Af/fy — «otTnocuTesnROM pac-
CTPOHKOMH» 4acTOThl,
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CJAeAYIOLLHUM COOTHOLIEHHEM:
IS
V 1+ @Af770°Q*

rae Q= % ]/ % — N0GPOTHOCTb KOHTYpA.

604. B xoseGaTesnbHOM KOHTYpe, COCTOSIIEM M3 BapHO-
MeTpa M KOHJAEHcaTopa, yBeJHYUJH eMKOCTb B JBa pas3a H,
M3MEHHB HMHIYKTHBHOCTb BapHOMeTpa, HACTPOMJIH CHOBa KOH-
Typ Ha mpexHiolo yactory. Kak usmeHsitoTcss mpu 3ToM: Jiora-
pudMUYeCKHH JeKpeMeHT KOHTypa, Ko3(p¢HLHEHT 3aTyXaHMus,
CHJIa TOKa NPH pe3oHaHCe M HampsiKeHHe Ha KOHJeHcaTope
0pu pe3oHaHCe, ecld B OGOHX C/lyyasX Ha KOHTYp HNeHCTByeT
nocJ/ieloBaTe/IbHO BKJIIOYEHHAst 3. A. C. OJMHAKOBOH aMIJu-
TyIbl, @ aKTHBHOE COINpPOTHBJIEHHEe BapHOMeTpa OCTaeTcsl He-
HU3MEHHBIM?

605. Onpenenuts JOOGPOTHOCTL Q KOHTYpa MO CJEAYIOLIUM-
JaHHBIM: pe3OHaHCHas 4YactoTa f,.,=600 xI'u, emkocts C=
=350 n®, omMHYeCKOe CONpPOTHBJIEHHE AJS YacTOT, OJH3KHX
K pe3oHaHcHOH, R=15 Om.

606. B KonebarenbHBIA KOHTYP BKJIIOYEH HCTOYHHK 3. A. C.
¢ aMIIUTYI0A &,=5 B. AMmiaurtyla HanpsiKeHHs Ha KOHAEH-
catope npu pe3oHaHce paBHa V,=150 B. Onpegnenutb n06-
poTHOcTh Q KOHTYpa.

607. MeTta/yinyeckoe MPOBOJIOYHOE KOJBLO IUIOWIAAH S
C OMHMYECKHM CONpOTHBJEHMeM R W HHIYKTHBHOCTbIO L moa-
BelIEHO B TOPH30HTATbHOM OJHODOJAHOM MAarHHTHOM IoJie
” H=H,cosw! H yIepXHBaeTcd B HeM TaKHUM

o0pa3oM, 4TO yroJ Mexay BektopoMm H, u HOp-
MaJbl0 A K IUVIOCKOCTH KOJIblla paBeH ¢ (pHC.
195). Onpepenutb cpegHuii MoOMeHT cua M,
JEeHCTBYIOIMX Ha KOJIbIIO CO CTOPOHBI MarHHTHO-
ro noJisi. HaiiTu nonoxeHust paBHOBeCHs KOJiblia
U HCCJeloBaTb MX yCTOH4MBOCTB. PaccmoTrperb
© H, nBa npelenbHbiX cayyasi: 1) oL>R; 2) oL<KR.
n B kakom ciyyae npu ofKHHakKoBbIX L Bpauaio-

Puc. 195. 1lHH MOMeHT GoJiblle?

608. OnvH u3 paHHUX MeTONOB OIpeneJse-
HMS OTHOLUEHMs 3apsja K macce e/m IJs 3JeKTPOHa CoO-
CTOS] B CJIEAYIOUIEeM. DJIEKTPOHbI, BhHIpBaHHbIE M3 aJIlOMHHHE-
BOro Jucka A, yCKOpSJIMCh PasHOCTbIO MOTeHuuasoB V, mnpu-
noxenHoll Mexxay A u mennio S (puc. 196). Tlpoiinsa depes
meab S, 3JIeKTPOHHBIA MYYOK Nonajan B OJHOPOJHOe MarHMT-
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HOE MoJie, TepHeHAHKYJsipHOe K IUIOCKOCTH pHCyHKa. Best
cHCTeMa [oMellasiach B BakKyyMme. V3sMeHass HanpsiKeHHOCTb
MarHUTHOTO MOJisi, AOGHBAJIHCh TOTO, YTOOBI TOK Ha KOJLIEK-
top C, peructpupyemsiii raipBaHomerpom G, ObUI MaKCHMa-
Jied. MaMepuB MarHutHoe rnoJie B B 3TOT MOMEHT, MOXHO BhI-
yucautb e/m. IlpoBectu atoT pac-

ger (B cucreme C[CM), ecsn pac- —'@—
CTOsIHME MEXIY LIenblo S H KOoJ- ST
JjiektopoM C paBHo d==10 cm, yron /(‘ | 4

MeXJy npsMOH, NpPOBEeJEHHOH OT
S k C, ¥ HauaJbHBIM Hanpa.Jie-
HHEM 3JIEKTPOHHOTO nyuka o.==30°,
V=1000 B, B=10,6 Ic.

609. B onpejeseHHOM NyHKTe i}
HanpsiKEHHOCTb  3JIEKTPUYECKOTO
[I0JisI, CO3JaBaeMOro pajHOCTaH- Pac. 196.
nueit A, B nsATh pa3 GoJblie,
yeM HaNpsIXKEeHHOCTb 3/1eKTPUYECKOIo MOJIsI PajHOCTaHIUHH B.
Onpepenutb JOOPOTHOCTb KOHTYpPa, C IIOMOLIbIO KOTOPOTO
MOXHO MNPHHHMATH B [JAHHOM NYHKTe craHumuio B Ge3 mno-
MeX CO CTOPOHBI CTaHUMH A, ecau M 3TOr0 Heo6XOAHUMO,
4TOObI AMIVIMTYJla CHTHAJMOB CTaHUHH B B KOHType Gblia Obl
no kpafinei Mepe B 10 pas Gosiblile aMIJIHTYZAbI CHTHAJIOB
cranunn A. Yacrora craHuun A paBHa 210 k['um, wacrora
cranuud B paeua 200 k' (cM. 3agauy 603).

610. BoJsiHOMep COCTOMT H3 KOHTypa, HacTpaHWBaIOIErocs
B pe3oHaHC C BHeIlHe#l 3. A. ¢. Pe3oHaHc ycraHaBiuMBaercs
110 MAKCUMYMY TOKa B KOHType C NOMOLIbI0 MpHGOpa, TOYHOCTD
kotoporo 2%. IlaHHble KOHTYpa TaKue Ke, Kak B 3ajgaue 605.
TlogcuuraTh TOYHOCTb oOIpele/eHHsT BOJHOMEPOM YacCTOTHI
KoJieGaHU# B NpOLEHTaX.

611. Vmeerca ABYXNMpOBOAHAs JIMHHS M3 HIEAJbHOTO INpO-
BofHMKA (6e3 TemsoBbIX norepb). OnHa mapa KOHIOB JIHHHH
NpUcoeMHEHa K reHepaTopy MOCTOSIHHOTO TOKa, Apyrasi —
K HEKOTOpOMY CONpoOTHBJeHHIO (Harpyske). Ilokasate, uto
eC/IM TNaJieHHs] HaNpsiKeHHsi B NPOBOJaX He YUYHUTHIBATb, TO
BEeKTOp IOTOKa SHepruu (BekTop ¥MoBa — llofintunra) S
B NPOCTPAHCTBE MeX1y MNPOBOJAMH HampaBJieH BIOJb MpPOBO-
JIOB OT reHepaTtopa K Harpyske. Kak namMeHuTcs KapTHHa, ec/u
y4ecTb CONpPOTHBJIEHHE IPOBOJOB?

612. [ByxnpoBoiHast JIHHUA IpeiblAylleli 3ala4d mnpH-
COeJIMHEHA C OJHOTO KOHLA K FeHepaTopy CHHYCOHAaJbHOrO
ToKa. HanpsikeHne M cHjia TOKa B JIMHUM HAaXOAATCS B OXHOML
u to# ke (base. Ilokasarb, yto BekTOp YMoBa — [lofiHTHHTa S
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B NPOCTPAHCTBE MEXJLY NMPOBOJAAMH BCErja HalpaBjieH OT reHe-
paTopa K Harpyske.

613. B snunuy npepbiayliell 3afilau TOK OTCTaeT 1o (pase OT
Hanpsixenusi Ha 90°. Ilokasarb, uto BekTOop YMoBa — IloiiH-
THHra § uepes Kax¢Aylo uYeTBepTb NepHOAa MeHseT CBOe Ha-
npap/eHHe Ha oOpaTHOe H, CJeJOBaTebHO, MOTOK SHEPruH
3a NMepUOX paBeH HYJIO (CTOsYasi BOJIHA).

614. Ilo npsiMomy mnpoBopy, oG/ajaolieMy CONpPOTHBJIE-
HHUeM, HJeT TMOCTOSHHBIA TOK. 1) YKasaThb AJs NpOH3BOJIBLHOH
TOUYKH GOKOBOH NOBEPXHOCTH MPOBOJA HaNpaBJIEHHE COCTaB-
asomiefi BekTopa ¥YMoBa — IlofiHTHHTa S, 06Yyc/a0B/IEHHOM
TaHreHuuanpHoi cocrabisoumeii E. 2) Ilokasats, uto mpous-
BeJIcHHe MOAYJA BeKTopa YMoBa — IloHHTHHIA Ha BeJIHYUHY
60KOBOH NOBEPXHOCTH MPOBOJAa PaBHO MOILHOCTH, BbIAE/sieMOH
TOKOM B NIPOBOJZE.

615. Hafitn nyioTHOCTb TOKa CMelleHHA f., B IJIOCKOM KOH-
JeHcaTope, NJIaCTHHBI KOTOPOro pa3JBHIraloTCcs CO CKOPOCTHIO U,
oCTaBasiCh MapaJ/leNbHBIMH APYT ApYyry, ecnau: 1) 3apsiibl Ha
IJ1IaCTHHAX KOHJEHcAaTopa OCTAlOTCS MOCTOSTHHHIMHU; 2) Pa3HOCThb
noteHLua 0B V MeXIy MJIACTHHAMH OCTaeTCsl IOCTOSIHHOM.
Paccrosinne d Mex1y NyacTHHaMH KOHJEHCATOpa OCTaeTcs Bee
BpeMsi MaJIbiM 110 CPaBHEHHIO C JIHHEHHBIMH pasMepaMH nJac-
THH. 3) UTo H3MeHHTCSI, ecsiM MJIaCTHHBEI KOHJAeHcaTopa GyayT
cONHKATbCA, @ He pas3lBHrarhbCs?

616. Ilo niauHHOMY HIeajbHO INPOBOASALIEMY COJIEHOUIY
IJIUHBL [, OTKJIOYEHHOMY OT HCTOYHHKA HAanpsiKeHHs, TeyeT
nocTosiHHbIN TOK /,. Kak Oyzer MeHAThcs TOK [ B COJIGHOMA®
NpU €ro PacTsAXKEHHSAX U CIKATHAX?

617. IlpocTpancTBO Mexxy OOKJNafKaMM JJIMHHOTO IHUJIHHA-
PHYECKOrO KOHJAEHCaTopa 3alOJIHEHO OXHOPOAHBIM JHIJIEKT-
pUKOM co ciaboii npoBopuMocThio. Korzia KoHzeHcatop 3a-
psiKeH, B IW3JEeKTPHKe OT OXHOH OOKJIaAXH K IpYyrofl Teyer
anekTpuueckuii Toxk. IlpeHeOperass KpaeBbIMH 3(dexTamu,
HalTH HanpsKEHHOCTb MAarHUTHOTO NOJST MeXAY OOK/IaJKaMH.

618. 3apsiKeHHBI H OTKJ/IOYEHHBIH OT HCTOYHHKA 3JIeKT-
pHUeCTBa NJIOCKHHA KOHJAEGHCATOp MelJIeHHO pa3psiKaercs o0b-
€MHBIMH TOKaMH [POBOJMMOCTH, BO3HHKAIOWIHMH B IHSJIEKT-
pHKe MexJy OOKJaAKaMHM H3-3a Hanuuust cjabod npoBo-
jqumocty. IlpeneGperasi kpaeBoiMH 3(deKkTamH, BBIYHCAUTD
HaNps2KEHHOCTb MarHHUTHOTO MOJIs BHYTPH KOHJEHcaropa.

619. 3apsiKeHHBIl M OTKJ/IOYEHHBIH OT VICTOYHHKA 3JIEKT-
pHyecTBa IJIOCKHH KOHJEHCATOp, COCTOSIIIHHA M3 JABYX OAMHAa-
KOBEIX JMCKOB pajuyca R, mpoGuBaercsl 37€KTPHUECKOH HCK-
po# BRoJab cBoefi ocH. Cuurasi paspsii KBasHCTAlHOHAPHLIM H
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npeHebperasi KpaeBbiMH 3(QdeKTaMH, BBIYHCIHMTb MIHOBEHHOE
3HaueHHe HaMpPSXKEeHHOCTH MarHUTHOIO MOJIST BHYTPH KOHJEH-
caropa (B 3aBHCHMOCTH OT pPacCTOsSIHHSI r JO €ro OCH), eciy
cHsia TOKa B 3JIEKTPHYECKOH HCKpe B pacCMaTpHBaeMblii MOMEHT
BpeMeHH paBHa /.

620. Ilnockuit KOHIEHCATOp COCTOMUT U3 ABYX OAUHAKOBBIX
MeTa/JJIMYeCKUX HAHUCKOB, INPOCTPAHCTBO MEXKAY KOTOPBIMH 3a-
MOJIHEHO OJHOPOJHBIM JH3JEKTPHKOM C AH3JEKTPHUECKOH Ipo-
HHUIaeMOCTbI0 €. PaccrosiHHe MeX1y BHYTPEHHHMH IIOBEpX-
HOCTSIMH JUCKOB paBHO d. Mexny oOK1alkaMH KOHJEHCaTopa
TNofllepKHBaeTcsl nepeMeHHoe HanpsikeHue V=V, sin of. Ilpe-
HeGperasi KpaeBbiMH 3(pdeKkTamMH, HalTH MarHMTHOe Iose B
NPOCTPAHCTBe MeXAy OOKJaZKaMH KOHAEHCAaTopa.

621. Ilnockuii BO3AYIIHLIH KOHIEHCATOp, OOKJaJKaMH
KOTOpPOTO SIBJISIOTCS [Ba OJNMHAKOBLIX JHCKa, 3apsiKeH J0
BBICOKOH pasHOCTH NOTEHIIHAJIOB M 3aTeM OTKJIIOYEH OT HCTOY-
HHKa HanpsiKeHUsi. B LieHTpe KOHAeHcaTOpa HNPOHMCXOOUT IpPO-
6ot (mpocKaKuBaeT 3JeKTpHUeckasi HCKpa), B pe3yJbTaTe Yero
KOHZIeHcaTop paspskaercss. Cuntas paspsj], KBasHCTaLHOHap-
HBIM M npeHeOperas HEOLHOPOJAHOCTBIO MOJIS Ha KpasiXx KOH-
JleHcaTopa, ONpefeNUTb MOJHBIH TOTOK 3JEeKTPOMarHUTHOH
SHEepPrHH, BHITEKAIOWUHA H3 NPOCTPAHCTBA MEXKAY OGK/IajKaMH.
OG6CyIUTD sIBIEHHE C TOYKH 3PEeHHs] COXPaHEeHHs U NIpeBpalleHHst
SHEePTHHU.

622. Ilmockomy KonzxeHcatopy emkoctH C, OOKJIagKamu
KOTOPOTO SIBJISIIOTCSA ABa ORMHAKOBLIX AUCKa, cOOOIIeH 3apsn Q.
3areM KOHIEHCaTop ObL1 OTKJIOYEH OT HCTOYHHKA 3JEKTpUye-
crBa. Ilocne 3TOro myacTuHBI OGBUIH COEIUHEHBI JJIHHHBIM
IUJIHHADUYECKHM MPOBOJAOM, NPOXOASIIHM BHE KOHJEHCAaTopa,
U KoHpeHcatop paspsauicsi. IlpeneGperasi HEONHOPOAHOCTHIO
noJisi Ha KpasiXx KOHJeHcaTopa, MOKa3aTb HeNoCpeJCTBEHHBIM
pacuyeToMm, YTO MNOJIHBIA NMOTOK 3JIEKTPOMAarHUTHOH 3HEPTUH H3
KOHJIEHCAaTOpa paBeH MOJHOMY THOTOKY 3JIeKTPOMarHMTHOM
SHEprHM, BTeKawlleMy BHYTpb npoBoxa. IlIpoananusuposarb
SIBJIeHHe C TOYKH 3peHMsl TNpPEeACTaBJeHHs O JABHXKEHHH, Ipe-
BpallleHUH U COXPaHEHHH SHEepTHHU.

623. Ilnockuii BO3AYIIHBIY KOHIEHCATOP, COCTOAIIMI H3
JIBYX OIHMHAKOBBIX JIHCKOB, 3apsiKeH 3JIEKTPHYeCTBOM H IO-
MellleH BHYTPH COJIEHOHMJA, CO3JalolIero ORHOPONHOE MOCTOSIH-
HOe MarauTHoe mnoje ¢ uHAyKuueit B=1000 I'c. MaruutHoe
nosie -cosjaercsi 6GaTtapeeli, MNOCBHIIAIOLIEH INOCTOSTHHBIA TOK B
OOMOTKY 3JIeKTpOMarHuta. Hanpsi:keHHOCTb 3JIEKTPHYECKOTO
noJist MeXAy NJIacTHHAMU KOHJeHcaTopa paBHa E=10000 B/cwM.
O6neM BO3AYILIHOTO NpPOCTPAHCTBA MEXAY IUIaCTHHAMH KOH-
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nencatopa pased V=100cm3. Kougencatop mnpoGuBaercs
3/IEKTPUYECKOH HMCKPOH BJOJIb €0 OCH M B Pe3yJbTaTe 3TOro
paspsxaercsi. Kak H3MEHHTCS MeXaHHYeCKHH MMIYJbC CH-
cTeMbl nocsie npo6osi? O6CyauTb pe3yJbTAaT C TOYKH 3DPEeHHst
3aKOHAa COXPaHEeHHs] HMIYJIbCa.

624. B npeaninyinedl 3ajaye KOHAeHcaTop He npobuBaeTcs,
a paspbiBaercsi lenb Oarapen, nurtaiomed cosedHoup. Kak B
pe3yJbTaTe H3MEHUTCS] MeXaHHYeCKHH HMNYJbC CHCTEMbI?

§ 7. daexTpuyecKHi TOK B MHMAKOCTAX

625. Haj ceBepHBIM NOJMIOCOM CHJIBHOTO 3JIEKTPOMarHuTa
noMellleHa UMJIHHApPHUECKasl 3JEKTPOJHTHYECKasi BaHHA, CO-
JepKallass pacTBOp MeLHOTO Kylnopoca MexJy MeIHbIMH
3JIEKTPOfaMH B opMe LUJIMHAPOB
(puc. 197), npucoelHeHHKIX K NO-
JocaM 6Gatapen. Kak Gyner ABH-
raTbCsl  3JEKTPOJUT B  3THX
yCJIOBUSIX?

626. Tok cuabl 1 A npoxoaut
uepe3 anexkTpoaut. Ilpeanosaras
7S TIPOCTOThI, YTO MOXBHIKHOCTH
HOHOB OJMHAKOBa, MOXHO CUH-
TaTb, YTO €XECEKYHJIHO MOJI0XKH-
TeJIbHble HOHBI NEPEHOCAT B ONHY

‘ CTOPOHY IOJIOXKHUTEJNbHLIH 3apsif
Puc. 197. 0,5 Ka, a orpuuaresibHbie HOHbI—
orpunarenbhbii  3apsax 0,5 Kn
B Jpyryio cTopoHy. YeMy B TaKOM cJyyae COOTBETCTBYET
KOJIHYECTBO OTJIOXKHUBILEToCs BelllecTBa Ha ajexkrtpoAax: 0,5 Kn
Ha anoge u 0,5 Ka Ha karoge wan 1 Ka Ha anomeu 1 Ki Ha
Karofe?

627. CKOJIbKO HYXKHO HM3pacXOfO©BaThb amIep-4acoB, YTOOGHI
OTJIOXKHTb Ha 3JIEKTPOJE TajJbBaHHUECKOTO 3JIEMEHTAa TpaMM-
9KBMBAJIEHT KaKOro-HuGyIh BellecTBa?

628. Ha oOcCHOBaHHH 3aKOHOB 3J/IEKTPOJIH3a ONpPENEeNHTb
OTHOIIEHNE 3apsja K Macce BOJOPOJHOro HoHa e/my. Yucio
dapanes F=2,8926 CICd.

629. ITosbsysicb 3aKOHAMH 3JEKTPOJHM3a M 4YHCIOM ABoO-
rajpo, ONpeIeNUTb Maccy BOJOPOJHOTO HOHA my H 3apsij
anexTpoHa e. Uucao Asorajpo paBHO =6,02-10% mosab—1.

630. DBarapesi rajgbBaHUYECKHX 3JIEMEHTOB (3. A.C. &=
=0,9 B, BHyTpenHee conporusjeiue r=0,6 Owm) cocrout
n3 30 2/1eMEHTOB, COEAMHEHHBIX B TPH OJMHAKOBhHE NapasJielb-
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Hble rpynnel. Kaxkoe KosingecTBo MeAu Q BBIIEJMTCS Ha Karoje
3a 5 MuH paboThbi GaTapeH, BKJIIOYEHHOH Ha Harpysky, Cofpo-
tuBJjieHHe Kotopoit paBHo 205 Om? OrtHocHTesbHass aToMHas
macca Meau papHa 63,57.

631. I1pu npoxoxaeHHH TOKa Yepe3 BOJbTaMeTp C MOAKHC-
JIleHHOH BOIOH B TeueHHe 3 MUH obpasoBasoch 150 cM?® rpemy -
yero rasa, 4 ypoBeHb BOJIbI B BOJIbTAMMeTpe NOHU3HJICA Ha 12 cM.
AtMochepHoe aaBJieHne BO Bpems onbitTa OpL10 paBHO 750 MM
pT. CT., a IJIOTHOCTb MOAKHCJEHHOH BOAbl Gbiia 1,13 r/cm?.
Haiitu cuny toka /.

632. DBarapeio akKymyJSTOpPOB 3aMbIKalOT Ha OaHKy C
noakucienHoit Bomo#. Ilpu paspsike OGarapen nHosyvaercs
TAKOE KOJIMYECTBO TIpeMydyero rasa, YTo IpPH €ro CropaHuu
nonyyaoT 35% 3Hepruu, 3aTpayeHHOH Ha 3apsKy aKKyMy-
aATOpHO# GaTaped. Ec/iH BMecTo OfHOH GaHKH C NOAKHC/IEHHOH
BOJOH BKJIIOYHTH I[IOCJENOBATeJbHO HECKOJbKO 6GaHOK, TO,
KOHeyHO, norpeGyercss 6Gosiblie BpeMeHH, 4TOGBI NPOTEKJO TO
K€ KOJIMYECTBO JIEKTPHUECTBA, KaK U B C/Iyyae OJHOH GaHKH.
Ho Ko/1M4ecTBO OT/IOKHBIIETOCS BeLLECTBA 3aBUCHT, MO 3aKOHY
®apanesi, TOJBKO OT KOJHYeCTBAa 3JIEKTPHYECTBA, MpPOTEKILUEro
yepe3 3jeKkTpoHT. [losToMy XOTh M uyepe3 GOJBLIOH NpoMe-
JKYTOK BpeMEHH, HO B KaXIOH OaHKe BLIAEJMTCS TaKoe XKe
KOJIMUECTBO TpeMy4yero rasa, Kak M B Cjy4yae BKJIIOYEHHS
TOJBKO OJHOH OaHKM ¢ nNoAKHC/IeHHOH BojoH. Torma mnpu
CropaHHHM BCEro KOJIMYeCTBAa IpeMydyero rasa, BbLAETHBILErocs
BO BceX 0OaHKax, SHeprHH MOJNYYHTCs Tropasgo OoJiblle, 4eM
ObII0 3aTpaueHO Ha 3apsSAKy aKKyMyJ/asaTopHoi 6atapeu. HMuaue
roBopsi, OyleT HapylleH 3aKOH COXpaHeHHs 3Hepruu. Pass-
SICHUTb HeJopasyMeHHe.

633. Haiitu 3. 1. c. & an1emenTa JlaHu3/15, €C/IM H3BECTHO,
YTO NpPH COENMHEHHUH OJHOTO TIpaMM-3KBHUBa/eHTa UHMHKA C
cepHOi KHcJI0TOR ocBoGoxAaercst 124 000 kan Temsa, a ans
BbI/IeJIEHHS] OJHOro rpaMM-3KBHBasieHTa Meau u3 CuSO, Ttpe-
Oyercst npubausuteabho 99 700 kaJ.

634. TloaBKHOCTH HOHOB 3/IEKTPOJIMTA PaBHBI U (AN Ka-
THOHA) M v (ass aHMOHa). Kakue KosmuecTBa 3apsija nepete-
CeHbl HOHAMM KaXJOro THIA 4Yepe3 3JEKTPOJIHT, €CJH BCEro
npoiio Q eIMHHI KOJIMYECTBA 3JeKTPHYecTBa?

635. D/eKTposuTHUeCKass BaHHA, COJepXallast PacTBOp
CuSO,, coeauHeHa noc/efOBaTeIbHO C CEePeOPSIHBIM BOJIBLT-
amMeTpoM, B KOTOPOM NPH NPOXOXKAEHHH TOKa BbIENHJCA | T
cepebpa. 3a To ke Bpems pactBop CuSO,, oxrpyxarouiuit
KaTof, MnoTepsi B pe3ysbrare vJjektpoausa 0,21 r mexu. Bo
ckobKO pa3 aHuoH SO, jaBmkercs: ObicTpee KaruoHa Cu?
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636. Ilpn snexTposuse pacTBopa CepHOH KHCJIOTHI KaTHOH
H meuxerca B 5,4 pasa Owbictpee annona SO,. Haiitu uucaa
nepeHoca.

637. B »syekTpo/MTHYECKOM BaHHE HAaXOIHTCS YeThipex-
NPOLIEHTHBIN PacTBOp a30THO-cepeGpsinoit cosn (AgNO;) npu
18,4 °C. Ilpu npoXoXKAEHHH TOKa Yepe3 3JIEKTPOJIUT Ha KaTole
Beygesiiocs 0,3208 r cepebpa, a y KaToxa, Kak BBISICHWIOCH
NyTeM H3MepeHHsl KOHIIEHTpauuHu cepebpa B pacTBope nocie
3JIEKTpPOJIH3a, U3 pacTBopa Hcuesso Tosnbko 0,1691 r cepeGpa.
Uemy paBHO umc/10 nmepenoca k cepeGpa?

638. Uepes 3/ieKTpO/MTHYECKYIO BaHHY, B KOTOpOH Haxo-
AauTcs ciabuiii pactop xJsopucroro kanus (KCl), B Teuenne
10 muH mponyckancsi Tok cuao#i 0,43 A, mocne yero us ua-
MepeHHH KOHUEHTpalHH OKas3aJoch, YTO M3 pacTBopa y aHona
yuio 0,09964 r KCl. Haiith uncno nepenoca k kanusg. Or-
HocHTeNbHasi MosekyJssipHas Macca KCl paBHa 74,6.

639. [lna koHueHTpupoBanHoro pactBopa CdI, B Boze
GbUTH TIOJIYYeHBl CJIEAyIOLIHe YHC/aa MepeHoca: AJIst aHHOHA
n=1,2568, a pna karmona l—n=—0,258, T. e. U3 KaToAHOMI
YaCcTH 3JIEKTPOJIUTA HCYe3so GoJiblile KaiMHsl, YeM BbIIEIHIOCh
Ha Karoze. UeM 3TO MOXHO OOBSCHHTb?

640. KoHLeHTpauuK KaTHOHOB Yy 3J€KTPOAOB PaBHHI ¢
n c,. Kakas pa6ota A coBepiiaercs IpPH H3MEHEHHM KOH-
IEHTPALHH KaTHOHOB BCJEACTBHE Mepexofia HX OT aHOAa K Ka-
TOAy INpH MOCTOSHHOH TeMmmeparype T 3JIEKTPOJUTa, €CJIH
MOJIBUKHOCTY aHWOHA M KATHOHA 4 H U M 4epe3 3JIEKTPOIHUT
npouio Q eIHHHIl KOJHYEeCTBa 3JeKTPHYeCTBa?

641. Pa3HocTb NOTEHUMAJOB Ha MOJIOCAX KOHLEHTPAlHOH-
HOro 3JeMeHTa BhIpaykaercst ¢opmyJoii 'enbmrosbna

_Uu—u RT , ¢
Vl-——V, —v——l-u—nF In o’ -

rae R — ras3oBasi TMOCTOSIHHAs, U, 4 — MOJBMXKHOCTH HOHOB,
n — BaneHtHocts, F — uucno Papages. Iloayunts aty ¢op-
MyJly, MCXOAS M3 3aKOHAa COXPaHEHHsl 3HeprHH.

642. HaiiTu cooTHoLmeHHe MeXAYy KoabdHlIMeHTOM And-
¢y3un k& M MOABHKHOCTBIO 1 COOTBETCTBYIOIIETO HOHAa.

643. UsBecTHO, uTO NpH 3apAfxe KHCJIOTHOTO aKKyMYJisl-
TOpa TJIOTHOCTb 3JI€KTPOsIMTa yBenuuuBaercsi. (OGbIYHO 3a-
PSAKY NpeKpallaloT, KOria IUIOTHOCTb 3JEKTPOJHTa HOCTH-
raer 1,3 r/cM® BMecTo nepBoHawanbHo# 1,1 r/cM3.) B uem
NpUYMHA BO3PaCTaHHs INVIOTHOCTH 3JIEKTPOJIMTa NpH 3a-
psne?
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644. 3nasi uucao @apaness F=96 500 Ka/r-skB, BbIHC-
JIUTb 3JIEKTPOXHMHYECKUH 3KBHBaJeHT K cepebpa, T. €. KOJH-
uecTBO cepebpa, BblIeNsieMOe IPH 3J1EKTPOJIH3E OJHHM KYJIOHOM
snektpuyecTBa. OTHocHTenbHasi aroMHasi macca cepefpa A=
=108.

645. 3Hast 3JeKTPOXHMHYECKHH SKBHBaseHT cepebpa, BhI-
YHC/IHTh 3JIEKTPOXUMHUECKUH SKBHBaJeHT Mean. OTHOCHTEND-
Has aTomHas Macca meau A=63,5.

646. Iloamxuoct HoHoB Nat u Cl- B BOZHOM pacTBOpe
paBHBl COOTBETCTBEeHHO b+ =4,5-10-2cm?¥/ (c-B) u b~ =6,77-
-10-2 cm¥/ (c-B). Tlonb3ysick 3THMH JaHHBIMH, BBIYHCJIHTD
9KBHBAJICHTHYIO NPOBOAUMOCTb A GeCKOHEYHO pa3bGaBJIEHHOI'O
pacrBopa nosapeHHoii conu NaCl npu 18 °C.

647. YnenbHOe CONPOTHBJIEHHE NECATHNPOLEHTHOIO pact-
popa nosapenHoi#l coaH NaCl (m=0,1r cosu Ha 1 cM® pacr-
BOpa) NpHM KOMHAaTHOH TemImeparype paBHO p=28,35 Om:cwMm.
BbIUHC/INTE IKBHBAJIEHTHYIO KOHLEHTPAIMIO 1), 3KBHBAJEHT-
HYIO NPOBOAUMOCTb A M CTeleHb JHUCCOLHAUMH o 3TOTO pacTt-
Bopa. OTHOCHUTe/IbHbEIE aTOMHBIE MacChl HaTPUst H XJIOpa PaBHbI
cooTBeTcTBeHHO Apna =23, Aci =35,5.

648. Camasi uucrasi Boja npu Temieparype 18°C umeer
ylenbHylo mnpoBoguMocth A=3,8:10-2 Cm/cm. Cuuras, urto
NPOBOJMMOCTb BOXBI CBSI3aHAa C JAMCCOLHAIMeH MOJIEKYJIbI
H,O na wount H+* u (OH)-, HaliTu cTeneHb AuccOuMauMH
BoAbl npH 3TOH TeMmneparype. IloaBuxkuocTH woHOB H+
(OH)- paBHH cootBeTcTBeHHO bt =3,26-10"3 cM% (c-B) u
b-=1,80-10-2 cm¥ (c-B).

§ 8. TepmoasexkrpuuecTBo

649. Tepmonapa BHCMYT — XKeJie30 C IOCTOSHHOH C=
=92-10-¢B/°C u conporuBnenneM r=>5OM npHcoenvHeHa
K rajbBaHOMETPY C BHYTPEHHHUM conporuBienrneM R=110 Owm.
Kakoit TOK nokaxeT rajbBaHOMETp, €CJHH ONHUH Cmaif Tepmo-
napsl MOTPY3UTh B Nap KHINsILEH MOJ HOPMAJbHEIM JAaBJeHHeM
BOJIbI, a APYrodl — B TaloLMH Jex?

650. KakoBa nocrosinnas C TepMonapel BUCMYT — TeJayp,
€C/IM TpPH TOJKJIOYEHHH ee K rajibBaHOMETPY C BHYTPEHHHM
conporuBienneM R=100 OM ¥ 4yBCTBHTEJBHOCTBIO Ha OJHO
nenenue 10-® A MHHHMa/IbHAs Pa3HOCTb TeMIIEpaTyp, KOTOPYio
MOKHO H3MepHuTh, AT =210~ 3 °C? ConpoTHB/IeHHeM TepMONaphl
npene6peyb.

651. JIlas onpeneneHuss TeMOeparypbl I1€Yyd B  Hee
BCTaBJieHa TepMollapa HHKeJb — HHXPOM C HOCTOSIHHOH
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C=0,5-10- ¢ B/°C, npucoeausennas K rajibBaHOMETPY C BHYT-
pennnM conporupiaenreM R=2000 OM u ¢ YyyBCTBHTENBHOCTHIO
Ha onHo Jeaenne 10-% A. Ilpu Temmeparype Broporo cnas
T,=+15°C ranpBaHoMeTp HaeT OTKJOHenue b=25 JneseHui.
Uemy paBHa TeMnepatypa T, neuun?

652. 1) Jlpa pasinyHbBIX MeTaJsjla HaXOASITCS B CONPUKOC-
HoBeHMH. JlaBleHye 5/1€KTPOHHOTO rasa B IIePBOM MeTaJie
P, n paGota BbIXOl@ 3/M€KTPOHa U3 3TOro Meranna A,; jxas-
JieHUe 3JIEKTPOHHOrO rasa BO BTOpoM MeTanne P, u paGora
BLIXOJla 3JIEKTpOHa H3 Hero A,. HaliTh KOHTaKTHYI0 pasHOCTb
NOTEHHAJIOB, €c]M TeMneparypa oboux metamioB T. 2) Us
YKa3aHHbBIX MeTaJJIoB COCTaBJieHa TepMmonapa C ABYMsl cha-
sIMH, HaxoAfIIUMHCA 1npH TeMmneparypax T; u T, Hailimu
TepPMO3JIEKTPOJIBIKYILLYIO CHJTY.

Ykasanue. JlaBneane P 3J€KTPOHHOTO rasa B Me-
TaJljle CBSI3aHO C KOHLLEHTPaLHell 1 37IeKTPOHOB M TeMIlepaTypol
T wMeranna cootHomenuneM P=nkT, rme k — nocrossHnas
Boabumana.

§ 9. AnekTpoHHKa

653. Kakoii ckopocTblo v 06s1afiaeT 3JEKTPOH, HPOLIeA Hil
pa3HocTb moteHuuanos V=100 B?

654. Hafitu cpeiHIol0 CKOPOCTb U YIOPSAOYEHHOTO JBHIKE-
HHS 3JIEKTPOHOB BJOJb MERHOTO NpPOBOJHHMKA, 1O KOTOPOMY
TEYET TNOCTOSHHLIA TOK
maoTHocThio 1 A/em?,
8 €CJM CYMTaTh, YTO Ha
KaxJbii atoM MeIu B

/ MeTajlle  TPHXOAUTCA
4 R OJIUH 3JIEKTPOH HpPOBO-

ot/ / JHMOCTH.
R 655. B opHopoxHOe
8 MarHMTHOe TioJle, HH-
JAYKUUsi Kotoporo B,
_ NoMellleHa TOHKasi Me-
TaJ/yInyecKas JIeHTa
Puc. 198. mmpuno#t d (puc. 198)
M TOJLIMHOH @ TaK, YTO MNJIOCKOCTb JIEHTHI NMEpIeHIUKyJsipHa
K unaykunu B. Tlo sente nponyckaior Tok cuaod /. Haittu
pa3HOCTb TNOTEHIHaN0B V, BO3HHUKAIOULYI0O MeXAY KpasiMu
JeHTHl (T. €. Ha pacCTOSIHUH d), €CJM KOHLEHTpalus CBOGOAHBIX
3JIEKTPOHOB B MeTasljie JIEHTbl n (4aCTHBIA caydall siBJEHHSA

Xoana).
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656. [lns onpenesenHss paboThHl BbHIXOLa 3JEKTPOHA U3
MeTa/lla MOXKHO NOCTYNHTb Tak. McnbITyeMbl MeTasl1 B BUZe
HUTH HATATHBAIOT MO OCH IWJHMHApPA H BCE YCTPOHCTBO MOMe-
maoT B BakyyM. Korza no HWTH uier TOK cuiof [,, HUTBb
KaJuTCcs 0 TeMneparypbl T W NpH 3TOM HMeeT CONMpPOTHBJIEHHE
R. 3areM Hak/JaibBalOT Ha UHAHHAP JOCTaTOYHO OOJIbLIOH
TNOJIOXKUTEJIbHBIA NOTEHLHaJl, YTOObl MOJYYHTh TOK HACHILEHHs
I. Tlpu stoM Temnepartypa HHTH nagaer. Jas toro uroGul Boc-
CTAHOBHTb IIPEXHIOI TeMIepaTypy HHUTH, YBEIHYHBAIOT CHJY
TOKa Hakala Ha A/, Bbmuucaute pabory BbixOZa ¢, B
BOJIbTAaX, moJjarast usBectHuiMH [,, T, R, Al,. Biausduem
TeMnepaTryphl LH/JIHHAPa Ha TeMnepaTypy T HHUTH HaKaJla MOXHO
npenebpeun.

657. BoabdpamoBasi HUTb KEHOTpPOHA HaKaJHBaeTCsl TOKOM
I=10 A no temneparypsl T,. IlpunoxenHoe k Hell Hampsixke-
HHe Hakaina V=8 B, a aHoiHOe HanpsiKeHHe PaBHO HYJIIO.
B MOMeHT BKJIOYEHHSI aHOJHOTO HaNpsKEHHs TeMIeparypa
HUTH HU3MEHSIeTCsl, YTO MOXKHO 3aMeTHTb II0 H3MeHEeHHI0 ee
cBeyeHns. Kakoe TpeGyercsi HampsiKeHue HaKasa, 4TOObl B
YCTaHOBHBILEMCSl peXXHUMe INIDH aHOJIHOM HanpspKeHHH V, =
=5000 B rtemneparypa HUTH cHOBa crasna paBHoil T,? Ilpu
5TOM H3BECTHO, YTO MOILHOCTb, pacceMBaeMasi Ha aHojAe MNpH
Temneparype HUTH T, ¥ Hanpsikenuun V,=5000 B, cocras-
asiet N=1,2 kBt. Pa6ora Bbixoja 3/1€KT-
poHa @, i BoJbpamMa paBHa I|'||;|||=
4,5B. !

658. Ha puc. 199 usobpakena sJiekr- 608
pOHHasi JlamIa HeNocpeACTBEHHOIO Ha-
KaJsia coO BCEMI NOAAHHLIMII Ha Hee Harll-
psixkeHussMH. C KakoHl CKOpOCTbIO (BbI-
paxeHHO#i B BOJIbTAX) 3/1eKTPOHbI Oy YT
JOCTHraTh aHOAA J1aMIbi?

659. Byner i cKOPOCTb 3JICKTPOHOB,
JIOCTHTAIOIHX aHOJAA JIaMIIbl, HHOH, ecJstd
ceTka JlaMnbl  OyJeT CcoefHHena He
C HHUTBIO Hakasla, Kak TO0Ka3aHO Ha 48
puc. 199, a c aHomoM JiaMIbI?

660. C kakuM yCKOpeHHeM ABH- Puc. 199.
JKEeTCs1 9JIEKTPOH, Haxojsiuics B TO-

JIOCTH BHYTPY OLHOPOAHOTO MeTaJlja, MOKOsIerocs B IoJse
Tskectu? [losiocTe uMeeT ¢opMy y3Koro, oueHb IJIMHHOTO
LMJIHHIpA, HANpaBJeHHOro BepPTHKaNbHO, a 3JIEKTPOH IO-
MeIllaeTcsi Ha OCH' 3TOro IHJIMHApa. Kak H3MeHHTCsi yCKO-
peHye, eCJH 3JEKTPOH 3aMeHHTb NO3MTPOHOM? BosHukaer
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JI B TMOJICCTH (DM OTCYTCTBHH B Hel JIEKTPOHA WJIM TIO3MT-
poHa) ssekTpuyeckoe nose? Ecau ga, 10 Haiiti ero BEJHYHHY.
VckaxeHHe pelleTKH NOA AeACTBHEM CHJIBI TAMKECTH He yuu-
TbiBaTb. BOSHUKHYT J1u B MeTanie oGbemubie 3apsiabI?

661. Buytpn ommopoaHoro wmerasia, ABMXKYIIErocst ¢ yc-
KoperneM a=10 m/c?, B OTCYTCTBHe MOJISI TAFOTEHHS HMeeTcs
Yy3Kasi, OUeHDb LIMHHAs IH/IHHAPHYECKas OIOCTb, HATIPaBJIeH e
OCH KOTODOH COBINAAAET C HAaNpaBJIEHHEM YCKOPeHHs @. C KaKnM
yckopeHueM OyJleT IBHraTbCs B TakOH MOJOCTH 3JIEKTPOH,
NOMEINEHHbIA Ha ee ocu? Kak wusaMmenurcs YCKOpeHHe, ec/u
SJIEKTPOH 3aMEHHTb MO3HUTPOHOM? Bo3nuKaer sW B moviocTu
(MpH OTCYTCTBHM B HeH 3JIeKTPOHA HJIH TNIO3UTPOHA) 3JIEKTPH-
yeckoe noJse? Ecam pma, To Hafity ero BeJIHUHHY. Vckaxe-
HHE DCUIETKH, BBI3BAHHOE YCKOPEHHBIM JBHIKEHHEM MeTaJl-
Jla, He YYHTBIBaTb. BO3HHKHYT Jsu B Meramie o6beMube
3apsibl?

662. SJIeKTpOH, BBHIUEAIINHA H3 HaKaJeHHOro Katoma K ¢
AOCTaTOYHO MaJIoH CKOPOCTLIO, MPHOGPETAeT CKOPOCTb B MoJe

Puc. 200.

aHona A, HaXOAAWErocss Mo MOTeHIHAaJoM V, u, npoiiaa
MEXAY NJIACTHHAMH KOHJ€HCAaTopa ANHHbI [, nonajaer Ha ¢ayo-
pecunpyromuii skpan B (puc. 200), nomelueHHbIH Ha pac-
crosinun L ot kompencatopa. Korma s KOH/IeHCaTope MOsiB-
JIAETCS SJIEKTPUYECKOE TNOJIe, NATHO HA 3KpaHe CMeLlaeTcsi Ha
paccrosiune d. Uemy paBHa HanpsixKeHHOCTb mosss E B KOH-
AeHcaTope?

663. Iloxasarp, uto, Kako# 6bl CKOpPOCTBIO © HH obJsagan
SJ/IEKTPOH, BJIETAIOWMH B OJHOPOIHOE MATHHTHOE MOJIe HANPSI-
KeHHocTH H, u Kakoil 6bl yron as40 Hu 06pasoBbiBa/IO Ha-
lpaB/enne ¥ C HampaBsiehdem K, 3/eKTPOH ONHLIET BHTOK
BHHTOBOH JIMHHH 32 OJIHO M TO Xe Bpemst 7.

664. DnextpoH, obaanaromuii CKOPOCTBbIO @, NONajaer B
OLHODOZHOE MarHHTHOE IOJIe, HaNpsKeHHOCTb Kortoporo H
HanpasJIeHa MNepNeHAHKYJspHO K ©¥. OKpy:KHOCTb KaKoro
pamuyca Gyner OMHCHIBATb 3JEKTPOH?

130



665. DieKTpPOH ABHXKETCA B NOCTOSHHOM OJHOPDOAHOM Mar-
HUTHOM 1oJie HanpsikeHHoctH M. Uemy paBHa paGoTa CHJIBI,
JedCTByIOLlEH Ha 3JIeKTPOH?

666. D1eKTpPOH BJIeTaeT B MOCTOSIHHOE OJHOPOAHOE MArHHT-
Hoe moJjie HanpsikeHHoctH M (puc. 201) u B 3TOT MOMEHT Ha-
xonutcsi B Touke A, o6ianas CKOpocTbio ¥, 06pazytoliell ¢ Han-
paBJieHHeM TMOoJs Yroa o.

OnucaB OfHMH BHTOK BHHTO- >

. v

BOH JIHHMH, OH OKaXeTCsl B ik

Touke B. Uemy pasHo AB? 4 “__IQ__.. H
667. nsi wmonenupoBa- -

HUSl TPAeKTOpPUHM aTOMHOH

4acTHUBI C 3apsOAOM € H HM-

nyJbCOM p, IBHXKyLleHcsi B Puc. 201.
NOCTOSTHHOM MarHWTHOM MoO-

Jie, 4acTo TMOJIb3YIOTCSl TeM OOCTOSATeJNbCTBOM, YTO OYeHb
NerKUH (HeBecoMbll) T'MOKHH NpPOBOAAIIMA UIHYD C TOKOM
I, Haxomsmuiics NOA NOCTOSHHBIM MEXaHHYECKHM HaTsixke-
HueM T, 3aHUMaeT B TOM e MarHMTHOM IIOJIe IOJIOXKEHHe,
coBnajamomee c¢ Tpaektopueil uvactuuel. (IIpexmosaraercs,
YTO BHE MAarHUTHOIO NOJS y4acTKH LIHypa NPSIMOJIHHENHE! H
pacIioJIoxkeHbl BJOJb COOTBETCTBYIOLIUX NDPSMOJIMHEHHBIX Ke
yuacTkoB Tpaektopuu.) O6ocHoBarth 310T Merod. HaiiTu cBs3b
mexay I, e, p, T. BenuunHa HHAYKUHH MarHUTHOrO noJas B
MOKET MEHSITbCSl B NPOCTPAHCTBE, HO ee HalpaBJIeHHe HOJ/IKHO
OCTaBaTbCs HeM3MeHHbIM. YacTHia ABHKeTC S epIeHAHKY/ISIPHO
K MarHuTHOMY MO.JIIO.

668. TpyGa, cBepHyTass B KOJbLO, 3aMOJIHEHA KHAKOCTLIO
M HaXOAuTCsi B nose Tsikectd 3emad. IIpu moBopore KoJbLia
BOKpPYT €ro JAuaMeTpa KHUAKOCTb NPHXOAUT B ABHXKEHHE BJOJb
ocH TpyOel. DTO [BHXKEHHE aHAaJOTHYHO HHAYKIHOHHOMY
TOKY, BO3HHKAIOLIEMY [pH JBHXKEHUH MPOBOJHHMKA B MarHur-
HoM noJie. Posb cuael JlopeHua urpaer cuna uHepuun Kopuo-
Jiica, BbI3BaHHast BpailleHHeM 3eMsid BOKpPYT cBoefl ocd. Omnpit
MOXKET CJYXKHTb JJIs JOKasaTesNbCTBa BpalleHuss 3eMid U
H3MepeHHsl YIVIOBOH cKopocTd 3toro BpauleHusi. Ha ocHoBe
aHaJIOTHH OIHCAHHOIO $IBJIEHHS C 3JEeKTPOMarHUTHOH HHAYK-
nuefl JaTbh KOJHMYECTBEHHYIO TEODHIO €ro, npeanosaras, yTo
JKUAKOCTb HeCXKHMaeMasi ¥ He obJ/1ajaeT BASKOCTbIO, a MJIOLLAAb
NIONIepPeYyHOro ceyeHusi TPyObl BCIOAY OAMHAKOBA.

669. Illapuk Maccot m=1 r ¢ 3apsagom g=1 CI'CD nometen
BHYTPH COJIEHOMAA HAa TJIaJKOH TOPH3OHTANBHOH IJIOCKOCTH,
N0 KOTOPOH OH MOXeT CKOJb3UTb Ge3 TpeHus. Ocb coseHonpa
BepTHKanbHa. CHayana Toka B OOMOTKE COJIEHOMAA He O6blIo.
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3areM Obl1 BKJIIOUEH TOK, H B COJIEHOU/IE YCTAHOBUJ/IOCH MOCTOSIH-
HOe OJHOpOAHOe MarHuTHoe noje c uuaykuueit B=100 I'c.
Bo Bpemsi HapacTaHHsI MarHUTHOTO TOJISI BO3HHMKAeT 3JIEKTPIl-
yeckoe MoJe, NpHBOAsiLee IIapHK B ABH:kKeHue. Hapacranue
TOKa IIPOHCXOJMJIO HACTONBKO ObICTPO, UTO 32 BpeMsl YCTaHOB-
JIeHHs1 1O/ 1apUK He ycnesa CMEeCTHTbCS Ha 3aMeTHoe pac-
crosinne. Onpenenutb paiauMyc r KpYroBoH TpaeKTOpHH, MO
KOTOpoH OyJeT ABMraTbCsl ILUapHK INOC/IE YCTAHOBJIEHHS Mar-
HHTHOTO NOJIsi, a Take mnepuoj obpaulesusi T ero no 3srtof
TPaeKTOpHH, €CAH B HayajbHblH MOMEHT LIADHK HaXOAHJCS
Ha pacCTOsiHHH R oT ocu cojeHouaa. IlpoananusupoBas 4uc-
JIEHHble pe3yJbTaThi, OTBETbTE HA BOMNPOC, MOXKHO JIM NPAaKTH-
yeckH HabmoaaTbh 3PPeKT ¢ MaKPOCKOMHYECKHMMH ILlapHKaMH.
B ueM TpyAHOCTH NOCTaHOBKHM ONbITa C 3apsiKeHHbIMH MaKpO-
YyacTHLAMH?

670. Kakum MarHuTHeIM MoMeHTOM ) o0Osajaer yacTHLa
C 3apsiioM e M Maccoll -m, ABMIKYLLAsiCs C NPOM3BOJIBHOH CKO-
pOocTbio U<C B OLHOPOAHOM H NOCTOSTHHOM MarHUTHOM nose f?
CkopocTb © neprneHaukyJsipua nomo H.

671. HuTb Hakana MarHeTpOHA HMeeT AHaMeTp d, a ILHJIHHAD
aHojna D. Mex1y HHUTbIO HaKaja H aHOIOM IpHJIOXeHa pas-
HOCTb noTeHuualoB V. Ha konly marserpoHa HaBHTa Ipo-
BOJIOKA, KOTOpast oOpa3yeT COJIEHOM] TaK, YTO ero och COBMNa-
JlaeT C HUTbIO HaKa/ia. YHc/10 BUTKOB Ha eIHHMLY JJIMHBL COJle-
Houga n. Kako#l HaMMeHblIell CHJIbI TOK HYXHO NYCTHTb MO
CONIEHOUJY, YTOObI HM OAMH 3JIEKTPOH, BbILIEAWHH H3 HHTU
6e3 HawyaJbHOH CKOPOCTH, He Jo./eTe] A0 aHOAA?

672. HaliTH OTHOLUEHHE CHJIbI KYJIOHOBCKOTO OTTaJIKHBAHUS
K CHJIe aMIlepoBa NpHTSXEHHs ABYX NapaJlliejbHbIX NMY4YKOB,
COCTOSIIIMX H3 3JIEKTPOHOB, MpPOLUEAUIHX YCKODSIIOWIMH NOTEH-
nuan V=10 kB.

673. CepnyX0oBCKOH YCKOpHTEJb NPOTOHOB YCKOpSIET 3TH
YaCTHIb J0 3Heprun §=76 I'3B=7,6-10'° 3B. Ecau oTB/ieub-
CSl OF HaJIMYHS YCKOPSIOUIUX MPOMEXYTKOB, TO MOXHO CYH-
TaTb, YTO YCKOPEHHbI€ INPOTOHbI JABHKYTCS IO OKPYKHOCTH
panvyca R=236 M 4 yAepxKHMBaIOTCSi Ha Hel MarHUTHBIM IOJIEM,
HeprneHJUKYJsPHbIM K IJOCKOCTH opbutel. Halith HeoGxo-
JUMOe JUISl 3TOr0 MarHHTHOE IoJe.

674. Jlerkuit mapux Maccel m=0,5r u paguyca r=1cm
NOJBEllIeH Ha AJIMHHON HUTH H BPAIaeTCs MO FOPH3OHTaJbHOM
OKDYXKHOCTH, pajdyc KOTOPOH O4YeHb MaJ MO CPaBHEHHIO C
JJIMHOH HMTH (KOHHYeCKHH MasTHUK). HaltH usmeHeHnue
yIJIOBOH CKODOCTH BpalllEHUs Wapuka Ao=o0—w, nocie
TOro, Kak OH OblL1 3apsixeH 10 norenuuana V=3000 B u mo-
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MellleH B BepTHKanbHoe MaruutHoe nose H=3000 3. B kakom
clyyae YTJIOBasi CKOPOCTb YBEJMUYUTCH M B KaKOM YMEHb-
HINTCH?

ITpumeuan ue OkKoHyaTenbHylo GOpMyJay AJsi H3Me-
HEHMsl YIVIOBOH CKODOCTH YNPOCTHTL, HCNOJb30BaB COOTHO-

eH g
wenne —- << =,
HHMTH, § — YCKOpeHHe CBOGOJHOrO naleHus.

675. Macc-cenekrop, T. e. npu6GoOp, npeiHasHAYeHHLIH s
pasjie/lenyss aTOMHbIX YaCTHL Pa3HbLIX Macc, COCTOMT M3 M-
JINHJIPHYECKOTO KOHJEHCATopa C BHYT-
PEHHUM pajHycoM r;=2,4 CM H BHell-
HUM r,=3 cM (pHuc. 202). Hounnle
JyYH [ONajaloT B CeJeKTop uepes
y3Kylo Lieab S, Ppacno/oXeHHYIo
nocepenyHe Mexxay obkanankamy. Ila-
pasJiebHO OCH KOHZAeHcaTopa (T. e.
NeprneHIuKYyAsipHO K MJIOCKOCTH Yep-
TeXa) NPHJIOKEHO OJHOPOAHOE Mar-
HUTHOe noJje ¢ HHayKuueis B=2000Tc.
Kakylo no BejqHyHHe M 3HAKYy pas-
HOCTb NMOTEHIHANOB HAL0 MPHJOKHTD Puc. 202.

K I[JlaCTHHaM KoliaeHcaropa, 4TOObI

ONHOKPATHO 3apseHHbIH NOJOXKUTeNbHBIH HOH Li7 npomen
110 cpelHell JIMHUH KOHJAeHCaTopa, T. €. [0 OKPYXHOCTH pajuy-
ca r=2,7 cM? HaliTu HanpsKeHHOCTb 3JEeKTPHYECKOTO MOJis Ha
910l OKpYKHOCTH. DHeprust noHa &=1000 3B. Macca aroma
opopona 1,67-10~2¢r. Hackonbko Halo MU3MeHUTb 3Ty pas-
HOCTb MOTEHIIHAJoB, 4TOGBI MO TOH K€ JIHHHH uepe3 ceJseK-
TCp MOrJIM MpOHTH HOHbI Li¢?

676. Mexxny nByMsi napaJjiieJbHbIMW NJacTHHAMH, H3 KOTO-
pbIX OJHA SIBJISIETCA KaTOAOM, a ApYyras aHOAOM, CO3JaHO mnep-
NeHAHKYJISpHOE K MJaCTHHAM OJXHOPOJHOE 3JIEKTpHYECKoe noJe
HanpsikeHHocTH E n OJHOpORHOe MarHHTHOE MoJie, napaJJedb-
1oe nJacTHHaM, HanpsixkenHoctu H. 1) Halitu Tpaekropuio
ABHXKEHHS 3JIEKTPOHA, MOKHJAOLero TOBEPXHOCTb KaToAa
6e3 HayasabHOM ckopocTH. 2) IlpH KakoM YCJOBHH 3JeKTPOH
BepHeTCsl 06paTHO Ha KaTod H B KaKOM MecTe TOraa OH
ynaner?

677. Kax nomxkHa ObiTb HanpaBJjieHa HayaJlbHasi CKOPOCTh
3/IeKTPOHa B NpefblAyllell 3ajaye H KakoBa AOJIKHA ObITb ee
BeJIMYMHA, 4TOObI 3JEKTPOH OINKUCHIBAJ OKPY:KHOCTB? UYemy
paBeH pamuyc r 3Toli okpyxHocTH? Uemy pasen nepuop T
o6pallleHHs1 3JIeKTPOHA MO OKPYXKHOCTH?

rae e — 3apsil luapuka, [ — AJHHA
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678. IIpe menu S, u S, mmpunoit d=0,1 cM Kaxnaas (puc.
203), ycTaHOBJIeHHble B 3BaKyHPOBAHHOM COCYJE, BBIAEJSIOT
MJOCKHH TNYy4oK 3JeKTpoHOB ¢ sHeprued &=4003B. Ha
KaKOM PacCTOSTHUH X OT LiesH S, LIHPHHA 3JeKTPOHHOTO MyyKa
yIBOMTCSl H3-32 KYJIOHOBCKOTO DPAacCTaJKHBAHHS 3JIEKTPOHOB,
€CcAH 3JIEKTPOHHBIA TOK, NPHXOAAMMACH Ha €IMHHLY MJIHHBI

I I___/
~ N5 Sz
| I

Puc. 203.

menu (3a weabio S,), paBeH i=10-¢ A/cm? Ilpu pacuerax
€M CYUTAThb GECKOHEYHO AJIHHHBIMH.

679. B ycraHoBKe Mjisi pasieseHus usoronop U2 u U238
Ny4YoK OJHOKPATHO HOHM3OBAHHBLIX YCKOPEHHBIX HOHOB ypaHa

¢ sHeprueil §=5 k3B mnonajgaer or
HCTOUHHKa uepe3 wesab S (puc. 203a)
B OJHOPOJHOE MarHUTHOE MoJie, Tep-
NEeHIMKYJSPHOE K IJIOCKOCTH PHCYH-
s - Ka. B MaruutHOM noJsie HOHBI pasHbIX
Macc JBHMKYTCS IO PAa3IHYHBIM OK-

Puc. 203a. PYXHOCTSIM H, COBEpLIHB MOJY0GO-
poT, momnajawT B IpHeMHHKH. KoHcr-
PYKLUHSA TNOCAEAHUX HO/MKHA OBITb TaKOBa, YTOObI PAaCCTOsIHHE
Mexnay nyukamd U2 y U238 pa puixoge ObIO He MeHbLLE
6=>5 mmM. KakoBo ZonXKHO 6bITh MarHiTHOE nosie B, YHOBJET-
Bopsiolllee 3TOMY YycaoBuio? Halith Takke BpeMmsi f, Heo0XO0-
JuMOe JJisl TI0JIHOrO pasfiesienuss M=1 Kr NIpHPOAHOro ypaHa,
€CJIM MOHHBIF TOK, CO3JaBaeMblii McTOYHMKOM, J=5 MA. Mac-
Cbl POTOHA H HEHTPOHA CUUTATh OAHHAKOBBLIMM H DAaBHBIMH
1,67-10-*r.

680. DaexkTpoH, 06JaJaOUUi CKOPOCTbIO ¥, ABHIKETCS R
OJIHOPOJHOM U NIOCTOSIHHOM MarHUTHOM MNOJIe HanpsixeHHocTH H,
NepNeHANKY/NSIPHOM K ero ckopoctd. HalTu BegH4uHy
MarHuTHOro MoMmeHTa Y)l 5KBHBAJIEHTHOrO TOKa.

681. DsekTpoH, o6najawLHil CKOPOCTbIO U, ABHIKETCS B
OJIHOPOAHOM H IOCTOSIHHOM MaTHUTHOM IOJIe, NepNeHAuKY s p-
HOM K ero ckopocTH. Ha#TH BejquuHHY MOMEHTa KOJIMYeCTBa
JIBHXKEHUS M 3JeKTpoHa.
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'682. Ecnu nonarath, yTo Macca MeIJIEHHO ABHXKYIErocs
3JIEKTPOHa, paccMaTpHBaeMOro Kax 1uap paauyca r ¢ 3apsiioM e,

pacopeneJieHHbIM 110 TIOBEPXHOCTH, TO OHa 6y1leT paBHa
2 2

§_rec_2" OKcnepMMeHTa/lbHO HaHAeHO, 4YTO I/ 3JEKTpOHa
e/m=1,77-10" CTCM. Onpenenutb paauyc r 3JeKTPOHA.

683. DuyeKTpoH, oOO0JajaloUMil CKOPOCTBIO U, MONajaeT B
OAHOPOZHBIE U MOCTOSIHHBIE B3aUMHO NepHeHHKYJsSpHbIE JJIeK-
TPHYECKOe ¥ MarHUTHOE MOJIsl, HAMpPSIXKEHHOCTH KOTOPLIX paB-
Hbl cooTBeTcTBeHHO E n H. CKOpocTb © mneplneHAHKYJsipHA
K 06ouM no/isiM. HalTn TpaeKTopHIO JBHKEHHUS IJIEKTPOHA.

684. Ilpu KakoM yC/IOBHM 3/IEKTPOH NpeAbIAYLIEH 3ajayu
Oyler ABUraTbCs MNPSMOJHHEHHO M PaBHOMEPHO?

685. B BakyyMHOH TpyOKe 3J€KTPOHBI, 3MHTTHPOBAHHLIE
KatogoM K (puc. 204), ycCKOpSIOTCA 3/EKTPHYECKUM [0JIeM
aHola A, Haxopsulerocs NpH NoTeHuHane V oTHOCHTeNBHO
Karona. Ilpoiina yepes oTBepcTHE B aHOAe, 3JEKTPOHBI NpoJie-
TaloT yepe3 KoHzeHcatop C,, uepe3 oTBepcTHe B fuadparme D,,
yepe3 BTOpoll KonjeHcatop C, M mnomajaloT Ha 3kpaH D,.
K konpuencatopaM C; H C, I HIOXKEHO OJHO U TO K€ NepPeMEHHOe
Hamnpsi)KeHue YTIJIOBOM YacToThl ®. Ty YacTOTy MNOAGHPAIOT
Tak, 4YTOGHl MNSITHO, CO3[aBaeMOe Ha 3KpaHe 3JEKTPOHHBIM
MyykoM, He pasMbiBajgocb. Onpenenutb \

e/m Jns. SJEeKTPOHA, eCAM pacCTosiHHe 1 £
mexay xounercatopamu C; u C, paBHO [. +614

686. Moxesnp aToMa BOJOPOAA MOXKHO -2

NpeACTaBHTb B BHIE siipa C 3apsjioM e,
BOKpPYI' KOTOPOTO IO KpYroBoil opburte
pajnyca a IBIXKETCS paBHOMEPHO 3JeKT- i
poH —e. Ecau Takod aTtoM NOMECTHTb B Pnc. 205.
3JIEKTPUYECKOE [0JIe HanpsiKeHHocTH E,
TO op6uTa 3/1eKTpoHa cMecTuTcs (puc. 205) U atoM mpHoOpeTeT
3/1EKTPHYECKU IUNoNbHBIA MoMeHT. HafiTH BejqnuuHy cpep-
HEro 3JeKTPUUECKOr0 MOMEHTa p, NpeHeOperass H3MeHEHHeM
pacCTOSIHUS MeXAY 3apsilaMu.
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€87. OnpejeuTb 4acTOTy KoJeOaHUH JEKTPHYECKOro noJs
B LUKJIOTPOHE, MpefiHa3HaYeHHOM /ISl pa3roHa AeHTOHOB, ec/H
HHAYKUHS MarHUTHOTO MO/t B 3a30pe MAarHHTOB LIMKJOTPOHA
paBHa 14 000 Ic.

688. Haiitu 3akoH, MO KOTOPOMY MpPOHCXOAHT YyBeJHYeHHe
panuyca KpYyroB, ONHUCbIBaeMbIX JeHTOHaMH B ILHKJOTPOHe,
€CJIH U3BECTHO, YTO JIEATOHBI MPOXOAAT 3a30p MeXKAY AyaHTamu
LHKJIOTPOHA NMPH MaKCHMaJIbHOM HalpsiXKeHHH Ha HHX.

689. B rasopaspsgHoii Tpy6Ke MexAay MNJIOCKHMH 3JIEKT-
pomamu (S=10 cm?), orcTrosWlMMH Apyr OT Apyra Ha pac-
crossiuu d=10 cM, Tok Hacemuenus [, =10-¢ A. Houw B
pyOKe BO3HHKAIOT NOA JefICTBHEM MOCTOPOHHEI0 HOHH3aTopa
IﬂecaMOCTOS{TeJIbeIﬁ paspsan). Kakoe KOJHYeCTBO ¢ 3JjeMeH-
TapHbIX 3apANOB TOTO U JIPYroro 3Haka Co3faeTcs eKeceKyH/HO
B 1 cm?®? .

690. Mexay AByMst MJacTHHaMH MJowWanblo S Kaxjas,
HaXOJSIIIUMHCA Ha pacCTOsHUM d H 0OpasyIOHMH MJIOCKHE
KOHJIeHCaTOp B BaKyyMe, MPHJIOMEHA Pa3HOCTb [OTEHLHAJIOB
V. Ilpu ocBellieHUH KaTola y/bTPadHO/IETOBBIMH Jy4yaMH MeX-
Ly TJJacTHHAMH MAET TOK CHJIbl [, KOTOpBIH HOCTHraeT CBOEro
3HaueHus Hacbluenuss [, npu V=V, Hailith noasuxHOCTb
3J1eKTPOHOB L.

691. Hekortopblii HOHU3ATOp (HalpHUMep, PEHTIeHOBBI JIyUH)
CO3MaeT B elMHHLE OObeMa rasa B €AHHHLY BpeMeHH ¢ nap
OZHO3apsIAHEIX MOHOB pa3HblX 3HaKoB. KosdduuueHT pekom-
6uHauuu HOHOB paBeH o. Onpene/sHTb KOHLEHTPALHIO n nap
HOHOB B MOMEHT BpeMeHH [, €C/H HOHH3aTop Obll1 BKJ/IOYEH
B MOMeHT /=0, a KOHUEHTpaUHsi HOHOB B 3TOT MOMEHT 6biia
paBHa HyJIo.

692. B momeHT Bpemenu =0 HauuHaeT AeHCTBOBaTb HOHH-
3aTop, CO3JalolHil B elHHHLE 00beMa ra3a B elMHHLY BPeMEeHH
g Tap TOJIOXKHTEJNbHBIX H OTpHUATeNbHbIX HOHOB. Ilpenmno-
Jarasi, yTo g=const, HalTH BblpaxkeHHe I/ KOHIEHTPALHH
nap MOHOB BO BCe MOCJEJYIOLLHEe MOMEHTHI BPeMeHH.

693. B HauanbHBIH MOMEHT B rase Gbl1a CO3/aHa HOHH3ALUs
C Haya/JbHOHM KOHLEHTpallHeH n, nap HOHOB B eAHHHIE oObema.
Kak 6yaer MeHATbCsi BO BpeMeHH ! KOHLEHTpalUUs N TeX e
nap, ecjad KospdHUHEHT peKOMOUHALUH paBeH «.

694. Mexny nyoCKMMH 3/1eKTpoiamH muoiagsio S=100 cm?
KaXblH, HaXOASLMMHUCST Ha pacCTOsiHUK /=5 cM ApyT OT Apyra,
CO3/laHa HMOHM3alHUs BO3AyXa DPEHTTeHOBbIMH Jy4aMH M Ha-
6ionaercs TOK HacbleHus [,,.=10-7 A. Onpeaenaurs yucao
nap HMOHOB ¢, CO3JaBaeMblX HOHHM3aTOpoM B | cM® B Teuedue
OZHOH CeKyHJbl, @ TAKMKe KOHLEHTPAIHIO 3TUX Nap A B yCTaHO-
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BuBleMcst cocTostHuM. KoadduuueHT pekoMGHHAIMH ANst BO3-
ayxa o.=1,67-10-¢ cm?/c.

695. B aTMocdepHOM BO3ayXe Yy MOBEpXHOCTH 3eMJH H3-3a
PaIMOaKTHBHOCTH MOYBBI H MOHHM3AIlUH KOCMHYECKHMH JiyyaMH
B cpeAHeM obpasyercss g==O0 HOHOB B | cM® B OJIHY CEKYHAY.
Onpenenuts TOK HachllleHusi, TeKyllHi OJarogaps 3Toi ec-
TECTBEHHOH MOHHM3alUMH B MJOCKOM BO3IYLIHOM KOHJEHcaTope
¢ mJowaibio Kaxaod obkaagku S=100 cM? M paccrosiHueM
MexJy oOkJagkaMu [=5 cMm.

696. OnpenenuTb BpeMsi pa3psiiKH KOHJEHCaTopa B YCJO-
BHSX MpeAblAYIIed 3ajauH, eCcJH MepBOHauyaJbHO OH ObUI 3a-
psiKeH A0 pasHocTH moreHuuanos V=300 B.

697. Uepes Kakoe BpeMsi T [10C/I€ BLIKJIIOYEHHSI HOHH3aTOpa
YHCJIO HOHOB B KaMepe, HaMOJHEHHOH BO314YXOM, YMEHbBIUUTCS:
1) B 2 pa3a; 2) B 4 pasa? HavasnbHast KoHIleHTpalLUsl Nap HOHOB
n,=107 cM-3.  Koadduuuent pekomGuHauuu Jis BO3LYyXa
a=1,67-10-¢ cm3/c.

698. Onpeneautb 3¢deKTHBHOE ceueHHe O PEKOMOHHALHUH
MOJIOKHTEJIbHOIO MOJIEKYJ/ISPHOTO HOHA BO3JyXa C OTpHULaTeNb-
HbIM NPH KOMHATHOH TeMIle- ne

patype, eCiH KO3(ppHLHEHT ,,! L
d

peKoMOUHAUHHU AJis BO3AYyXa
a=1,67-10-¢ cm?/c.

699. Pemuth TY Xe 3a-
Jadyy JJis  peKOMOMHAUUH
MOJIOXKUTETBHOTO  HOHA €

‘]

i1

3JIEKTPOHOM.
700. B cTeKJssHHOM CoO- g
Cyle, colepialliem ras, rno- ~
MelleH TJIOCKHI KOHIeHca- {4)
top C, NJacTHHB KOTOPOTro Puc. 206.

A u B HaxomsaTcs Ha pac-

crosinuu d apyr ot apyra. B uentpe nuacturbl A (puc. 206)
pacriojiokeHa NJIaCTHHKA M3 [UIaTHHBI, MOJOrpeBaemasi TO-
KOM H Bhi3biBalomlass oGpasoBaHHe HOHOB rasa. B cepeaune
JpYyrofl MaacTHHEl B HMeeTcsi Bbipe3, 3aKPHITHIA aJIOMHHHE-
BOH TMJIACTHHKOH, OOHO pebpo KOTOpOH 3aKpensieHo Ha Ha-
TAHYTOH TOHKOH BepTHKa/nbHOH mnpososioke. K muactuHam
'KOHJIeHCaTopa NpHUJIOKeHa PasHOCTb NOTEHUHAJOB, CO3/atoLias
MeX/Iy [1aCTHHAMH TOK cuJsIoi [. BcesencTBHe HajHuus conpo-
THBJIEHHUS CpeJIbl MOHBI I'a3a ABUKYTCSI paBHOMEePHO. AJlloMuHHe-
Basl J1aCTHHKA, YKpelJleHHast Ha NPOBOJIOKE, OTKJIOHSIeTCS Ha
madnii yros 6. KospdHIHEHT ynpyrocTH OpOBOJIOKH MPH KPy-
YeHHH ¢, WHpHHA NuacTHHKH /. HalTu noABMKHOCTL & MOHOB.
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7M. B Tpy6Ky C rasom BBeleHbI ABa IIOCKUX, MapaJJesb-
HBIX JPYT JPYTY 3JEKTPOAa, K KOTOPHIM MpPUJOXKEHa MOCTOSIH-
Has pasHOCTb MNOTeHIHasoB. KaToa OCBeIlaoT MOMIHBIM HCTOY-
HHKOM CBeTa, BCJIEACTBHE YEro execeKyHIHO Ha MOBEPXHOCTH
KaTola BBIJEJISETCSH M, 3JEKTPOHOB. JEKTPOHBI, JIBHrasiCh
B 2JIEKTPUUYECKOM I[OJie, HOHH3YIOT MOJIEKYJ bl rasa, MpuueM
KaXIbl 3JIEKTPOH Ha NyTH 1 CM CO3JaeT & HOBBLIX 3JIEKTPOHOB
1 unoHoB. [lpeneGperasi uoHu3auuell MoJsieKy. rasa obpasylo-
IHMHCS MOHaMH, BBIYMCJHWTH IJIOTHOCTb TOKa j. PaccrosiHue
MEXIY 3JIeKTpoAaMH d.

702. T'a3 MexXay NMJOCKHMMH M PacroJ/OKeHHbIMH MapadJelb-
HO Ha paccTosiHuM d APYT OT JApyra 3JeKTpoJaMH HOHH3YeTcs
PEHTTeHOBBIMU JIyyaMH, MMpHYEM €XeCeKyHIHO B eAHHHLEe 00b-
€Ma CO3Jaercs 7, 3JIEKTPOHOB. DJEKTPOHBI, ABHIasACh B 3JIEKT-
pPHYECKOM MOJie MEeXJY 3JeKTPONaMH, HOHH3YIOT MOJEKYJIbI
rasa, npuueM KoaQpuilMeHT HOHHM3alUHW paBen o. UeMy paBHa
TVIOTHOCTb TOKa j? MoHusauue#dl HOHamMuH npeHeGpeyb.

_ 703. Ilotenunan woHu3auuu aToMma pTyTH paBeH ¢=10,4 B.
Kako#it Haumenbliell CKOPOCThIO ¥ AOJKEH 00/1a/]aTh 3JEKTPOH,
yTOO6bI MOHM30BaThb aTOM PTYTH NPH ylape?

704. B rasopaspsiiHoil Tpy6GKe HalJl0JaeTcsa TIEOIHH pas-
Pl MEXAY TJIOCKHMH 3jeKTpojaMu. Kak 6yaeT H3MeHSATbCs
KapTHHa  paspsila, ecJau

/ cOuXKaTh aHoOJ C KaToJAOM?
Koo (- 2 705. Yem oObscHseTcs
(opmMa 3SKBHIIOTEHUHANbHBIX

NOBEPXHOCTEH B  MOJIOXKH-
Puc. 207. TeJIbHOM CTOJ6€e ra3opaspsii-
HOH TpybKu (puc. 207)?

706. Ilouemy KaTOAHbLIE JyYH MpPEACTaABJISIOT COGOH MpPSMO-
JMHEAHBIA MYYOK HE3aBHCHMO OT TOTO, JIEXHT JH aHOA Ha
NyTH NyY4Ka MJIH CMEIUEeH B CTOPOHY?

707. IBa 0OJHO3apSNHBIX MOHA IPOTHBONOJIOXKHBIX 3HAKOB
BpaILAIOTCsi BOKPYT X OOLIero meHrpa mMacc. Pasmepbl uoHOB
OYeHb MaJIbl 10 CPABHEHHIO C PACCTOSIHHEM MeXAY HHMH. Dra
napa HOHOB HaXOJAHTCA B TEPMHUYECKOM PaBHOBECHH C OJXHOATOM-
HbIM rasom, Temneparypa koroporo 7=3000 K. YUemy pasen
CPEIHHI 3JIEKTDHYECKHH MOMEHT 3TOH napbl HOHOB?

§ 10. daeKTpoMarHuTHbiE BOJAHBI

708. Haiitu 3aKOH pacnpejie/leHHsl aMIVIMTYL TOKOB [, u
HanpskeHuH V, A1 COGCTBEHHBIX KoJe6aHWil B JABYXNpo-
BOJHOH JIMHUM JJIHHOM [, KOHIBI KOTOpPOH pa3oMKHYThl. Haiitu
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YacTOThl v 3THX KoaeGaHu#. IlorepsiMH B JIHHHH MOXHO mpe-
Hebpeub.

709. HafitTn 3aKoH pacnpezesieHHs] aMILIMTYA TOKOB [,
HanpskeHWH V., 1is1 coGCTBEHHBIX KosieGaHMH B ABYXIpO-
BOJHOH JIMHHM MJIMHOH [, KOHIBI KOTOPOH 3aMKHYTHI HAaKO-
potko. Halith dactotel v 3THX KoJeGanuit. Ilotepsimu B
JIMHHH MOXHO IpeHefpeyb.

710. Haiith 3akoH pacnpefejeHHs aMIVIMTYJ] TOKOB [, U
HanpsixkeHu# V, 1715 cOGCTBEHHBIX KoseGaHHH B JBYXIPOBOJ-
HOH JIMHUY IJINHOH [, OIMH KOHEL| KOTOPOH pa3oMKHYT, a Apyroil
3aMKHYT HakopoTko. HaliTh uyacrtothl v 3THX KoJsebaHuil.
[TorepsiMH B JIMHUK MOXHO MNpeHeGpeyb.

711. HaiiTu Bo/sHOBOE COMpPOTHBJIEHHE O [IBYXIPOBOJHOH
JUHUK 6e3 noTepb, NPOBOAA KOTOPOH HMEIOT JHaMeTp 2r=4 MM
U pacrnosioxeHsl Ha paccrosHud d==10 cM zgpyr or jxpyra.

¥ kKka3aHHue DBoJHOBBIM CONpOTHBJIEHHEM JABYXIIPO-
BOJHOH JIMHHM Ha3blBAeTCsl OTHOIIEHHe aMIJIUTY.Ibl HampsiKe-
HUSI MeXKIY NMPOBOJAMH K aMILIUTYJe TOKa B OIHOM M3 HHX,
KOrZia BOJIHA B JIMHUM sIBJAseTCS Oeryiued.

712, HafiTH BOJIHOBOE COMpPOTHBJIEHWE O BO3AYIIHOH KOH-
LEHTPUYECKO! JIHHHUYU 6e3 NoTepb, BHELIHUH LUJIUHAP KOTOPOH
HMeeT BHYTpeHHHH guamerp 2R=40 MM, a BHYTpeHHSs
XKHJa — guamerp 2r==8 Mm.

Y kas3aunue CM. yKkasaHHe K OpeawbiAyliedl 3ajauve.

713. HafiTd CKOpOCTb ¥ pacnpoCTPaHEHHs] 3JeKTpoMar-
HUTHBIX BOJH B KOHIEHTPHYECKOM Kabese, B KOTOPOM IpoO-
CTPaHCTBO MeXJY BHeUIHHMM H BHYTPEHHHUM IIPOBOJAMH 3amoJ-
HEHO [JM3JEKTPUKOM C JU3JIEeKTPHUECKOH IPOHHIIAEMOCTHIO
e=4,5. Ilorepsimu B KabeJsie MOXHO NpeHEOpeUb.

714. Haiity nepuonpl coGCTBeHHBIX KoJieGauuil T ABYX-
NPOBOJHON JIMHUM IJUHOH [;, pa3sOMKHYTOH Ha OGOHMX KOHIaX
H norpyxenHoii B Boay. IlorepsimMu B JuHHH nNpeHeGpeys.

715. HaliTu HaNMeHBIIYIO YacTOTy v;, IIPH KOTOpOH Ha-
CTYNHT Pe30HaHC B KOHIEHTPHUECKOM KabeJie IIHHOH /=12 KM,
ONMCAaHHOM B 3ajaye 713, ecii K OXHOMY KOHIly Kalessi IpH-
coellMHEH HCTOYHMK NepeMeHHOH 3. A. C., BHYTPEHHUM COMpO-
THBJIEHHEM KOTOPOrO MOXKHO IpeHeOpeuyb, a JAPYroil KoHel
KabeJssi PasOMKHYT.

716. HaliTi BoMHOBOE CONpPOTHBJIEHHE P KOHLIEHTPHYECKOrO
KabeJis1, BHEIHss JKUJa KOTOPOro MMeeT BHYTPEHHHI IHaMeTp
2R=12 MM, a BHYTpeHHss XHuJa — adamerp 2r=2 mM. Bce
MPOCTPAHCTBO MeXAY BHeLIHe# M BHYTPEHHEH KUJaMu 3aroJi-
HEHO JM3JEeKTPHKOM C JHM3JeKTPHYeCKOH IPOHHIAeMOCThIO
e=2,4. TlotepsiMu B kKabesne MOXHO npeHeGpeyb.
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717. Haitty BXoaHOE cOnpoTHB/IEHHe ABYXIPOBOAHOI JHHUH
6e3 motepb Ha yactore v=>5-107 ['u, eciu JanHusi ob6pa3oBaHa
npoBojaMH ¢ JAuaMeTpoM 2R=2 MM, pacnoJioeHHbIMH Ha
paccTosihuu d=12 MM JIpyr oT Apyra, U KOHEl JIMHHH Pa30MK-
HYT, a IJIMHa JuHuM paBHa: 1) ;=2 m; 2) [,=3 m; 3) [3=3,5 v;
4) 1,=7,5 M. Onpeznenutb, KaKOB XapaKTep BXOJIHOIO CONpPO-
THBJIEHHS — €MKOCTHBIH WJH WHAYKTHBHBIMH.

Y xa3aHue BXoHbIM CcONpOTHB/IEHHEM JIHHHK AJs
JAHHOH YacTOTbl Ha3bIBAeTCs OTHOLIEHHE MeXAY aMILIHTYJaMU
HanpsikeHUsl U CHJbl TOKa, YCTaHaBJIHBAlOUIUMHCS Ha BXoje
JIMHHH, fHTaeMOH NepeMeHHOH 3. A. C. NaHHOH 4YaCTOTHIL.

718. Ha npoBoja JiMHMY, ONUCAHHON B NpeAblAYiLell 3a1aue,
NOJIOKEeH MeTaJIIMYeCKHH MOCTHK, 3aMbIKAOWMWHA JIMHHIO Ha-
KOPOTKO. MOCTHK MOXeT nepejBHraTbCcsl BIOJb JHHMH. HaiiTn
BXOZHOE CONPOTHBJIEHHE JIHHUU Z,, KaK (DYHKUHIO PAcCTOSTHUSA
X OT Hauya/ja JHHHYM Jo MocThka. OnpenenuTb, Kak H3MeHS-
eTcsl XapaKTep CONPOTHBJAEHHS NPH H3MEHEHHH TMO0J0XeHHd
MOCTHKa.

719. Otpesok ABYXNPOBOAHON JIMHUH 6e3 MOTepb IJIHHOM
[=5M 3aMKHYT Ha KOHIE Ha KOHJeHCaTop eMKocTblo C=
=20 n®d. Paccrosnne Mexay npoBojamMM JUHUH d=4 cM
U JMaMeTp npoBojoB 2r=4 mMM. HaiiTu BXofHOe conpoTHB/eHNe
JUHHMH Z,, Ha yacToTe v==75-10° ['L.

YxaszaHnue B cayuae, Korga K KOHLY JHHHH NpH-
coellHeHa peaKTHBHas Harpyska (eMKOCTb MJIH HHAYKTHB-
HOCTb), JJIS PacyeTOB MOXXHO 3aMEHHTb 3TY HAarpy3Ky orpes-
KOM JIMHHUH C TeMH e napamMeTpaMH, KakK M y JHUHHH, I JJIHHOH,
BblOpaHHOIl TakHM 085pa3oM, 4TOOBl BXOJHOE COMpPOTHBJIEHHE
3TOro OTpe3Ka JIMHWHM OblJIO PaBI'O PeaKTHBHOMY CONpPOTHB-
JIEHHIO HAarpy3KH H HMeJO TOT XKe XapaKTep (COOTBETCTBEHHO
€MKOCTHBIH MJM HMHAYKTUBHBIH), T. €. 3aJauy MOXHO CBECTH
K SKBHBaJIeHTHOH JIMHIH Ge3 Harpy3KH Ha KOHLE, HO HMeloLleH
IPYTYIO JJIMHY.

720. OTpe3ok KOHUEHTpPHYECKOro Kabesst Jauuolt 20 M ¢
BHYTPEHHHM JAHaMeTpPOM BHeLIHeH XMJbl 8 MM M JHaMeTpOM
BHYTPEHHEH KUJbl 2 MM, 3aNOJHEHHbIH AHMIJEKTPHKOM C IH-
3JIEKTPHUECKOH NPOHULLAEMOCThI0 £=3,2, 3aMKHYT Ha KaTyLIKY
¢ unayktuBHocTbio L =10 mx['. HaliTu BXoaHoe conpotusJe-
HHE 3TOro OoTpe3ka Kabejst Ha yactore v=15-10° I'n.

Y kasaunue CMm. ykasaHue K npefbiaylledl 3ajgaue.

721. JIByxnpoBoiHas JMHHS JIJHHOH [=5 M o6pasoBaHa
NpOBOJAMH JHaMeTpOM 2r=3 MM, pacrnoJ/ioKeHHbIMH Ha pac-
cTosiHUH d=6 cM apyr oT gpyra. HaliTH BXoaHOe COMpPOTHB-
JIeHHe 3TOH JIMHHU AJs Yactothi v=75-10¢ ['u, ecan oba npo-
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BOAA JUHUH BMeCTe 1Jis1 3TOH YaCTOThl MMEIOT MOFOHHOE OMH-
yeckoe comporubieHde R,;=0,2 OM/M 1 BTOpO#i KOHelL JIHHHHU:
1) 3aMKHYT HaKOPOTKO; 2) pPa3soMKHYT.

Y K a3aHue. Bcayuae, Korja Ha Ji/IMHe JTMHHH YKJIadbi-
BaeTCs LieJioe 4YHCIO 4YeTBepTedl BOJIHbBI, JIMHHSL BeleT cebs
noJ06GHO MOC/IENOBATENLHOMY HJIH MapaJljieIbHOMY pPe30HaHC-
HOMY KOHTYPY (B 3aBHCHMOCTH OT TOro, NYYHOCTb MJIH Y3el
TOKa JIEXKUT Y BXOJa JIMHHM). DTOH aHaJorveil U MOXKHO BoOC-
MOJMBb30BaTbCs JJsi ONpefeeHHss BXOXHOTO COMPOTHBJIEHHS
JuHHH. [IpH 3TOM HYKHO YYHTBIBaTh, YTO CHJIA TOKA B Pa3HbIX
TOYKaX JHHHM pa3nnyHa. [locKosbKy OMHYecKoe CONpOTHB-
JieHHe JIMHUHM MaJjb, pacnpelesieHHe TOKa B Hel MOXHO CUUTaThb
CHHYCOHA/IbHbIM.

722. JIByxnpoBogHas JIUHUS JAUHOH [=18 M 3aMKHYTa Ha
aKTHBHOe conpoTuB/eHue r==80 Om. BosnHoBoe conpoTuBieHHe
aunn p=400 Om. IloTepssMH B JIHHHH MOXKHO NpeHeGpeub.
Haiitu BxoaHoe conmpoTuB/JeHHe 3TOH JIMHHUHM JJs  BOJIH:
1) A=8M u 2) A=9 m.

Y K a3aHue. Bocnonb3oBaTbCsi yKa3aHHeM K Npefblay-
el 3ajaye O TOM, YTO MPH LEJIOM YHCJie YeTBepTeH BOJIHBI,
YKJIaIblBaIOIUXCST B JIMHHM, OHa BeflleT cebs Kak IocJjeloBa-
TeJMbHbIA HJAM NapaJ/esbHbli DPe30HAHCHBIH KOHTYP.

723. HafiTH BXOoJHOE CONPOTHBJIEHHE JIMHLWH, OMHCAHHOH B
npenpinyliell 3ajave, €CJH OHA BKJIOYEHA HAa aKTHBHOE CO-
npotusiedue r=400 Om.

724. Tlonb3ysch Teopemolt ¥YmoBa — IlofiHTHHra. moxcuu-
TaTh 3/€KTPOMarHUTHYIO 3HEPTHIO, KOTOPYIO HeceT ¢ co0o#
Oeryilas 3JIleKTpOMAarHUTHas BOJIHA, PAacNPOCTPaHSIOMWIASICS
BIOJIb BO3JYIIHOTO KOHIEHTPHUYECKOro Kabesst 6e3 mMoTepb.
Iloka3aTb, uTO 3Heprusi, NpoTeKawllasg 3a eIHHHIY BpeMeHH
yepe3 ceueHHe Kabesisi, paBHAa MOLIHOCTH, KOTOPYIO OTIaeT
HCTOYHMK, MUTAIOIHUHA KabeJb.

Y K a3aHHe. DIeKTPUYeCKOe U MAarHUTHOE IOJI MeXAY
BHeUIHell M BHYTPeHHeH »XWJaMH Kabessi HYXHO BLIPa3HThb
yepe3 Hampsi2KeHHe H CHJIy TOKa B HEM.

725. Hafitu pacnpenesieHHe aMIJIMTYJ TOKOB [, 4acCTOTHI
Vi H IJIMHBL BOJIH A, COOCTBEHHBIX KOJIEOAHHEH TOHKOrO MNpo-
BoJa AJIMHOH [=6 M, eciu 3TOT mpoBoA: 1) pacrno/ioxeH naa-
JIEKO OT 3eMJ/IM; 2) pacroJiokeH BepTHKaJbHO HalX 3eMJjeldl U
HHXKHHHA KOHell 3a3eMJIeH.

Ykxkaszanue [dasa TOHKOro npoBoja MOMXKHO CYMTaTh,
49TO CcOOCTBeHHble KoJeOaHHsl JaloT TaKoe Ke pachpefeseHHe
TOKOB, KaK H B JBYXNPOBOXHOH JIHHUH TPH TeX XKe YCJ/o-
BHSIX.
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726. Ins noJyyeHWs OUYEHb KOPOTKHUX 3/1E€KTPOMATHHTHBIX
Bosn II. H. JleGenes nosbsoBaics suGpartopom (puc. 208),
COCTOSIIMM M3 JBYX TOHKHX INIaTHHOBHIX MpOBOJIOYEK [y
u 1, noaunoit 1,3 MM Kaxkjas, Buasii-
HBIX B CTeKJIsiHHble TpYOKH T3 u T,
1 pasjieleHHbIX MaJlbiM HMCKPOBBbIM
npoMexkyTkoM B 0,4 MM. 3apsikaics
BHOpAaTOp OT MHAYKLHOHHOH KaTyll-
KH uepe3 OoJibllIMe HCKPOBblE NpO-
MEeXYTKH MeX]Y COeIHHHTeNbHBIMH

U ¥ ”’ﬁ%ﬁ‘”l‘l’/‘/’r’?’”” NpOBOJAMH M MPOBOAAaMH BHGpPATOpa.
v Takum obpasom II. H. JleGemeB B

1895 r. nonyuns HaunGosee KOPOTKUE
3JIEKTPOMAarHuTHele BOJHBL. Kakylo
7, IJUHY BOJHBEL A gaBa/ BuOGparTop
z I1. H. JleGenena?
727. HanpsikeHHOCTH 3JIEKTpH-
YeCKOT0 ¥ MarHUTHOTO I0JIeH B 3/1eKT-
Puc. 208, POMAarHWTHOH BOJIHe, CO3[laBaeMoOH
MaJbM 110 CpPaBHEHHIO ¢ JJIHHOH
BOJIHBI 3JIEMEHTOM TOKAa, MEHSIOIIErocs 10 CHHYCOHAAJbHOMY
3akoHy («BHOpaTop ['epuia»), Ha paccTossHHAX OT BHOpaTopa,
HaMHOTO NPEeBLILAIOMNX IJHHY BOJIHBI, JAlOTCS BBIPaXKEHHSIMH
oll . . r
E= 30;—sm(psmco (t—?) ,
I ol . . r
H"H'c? sin psin ® (t—-—c-> ,

rie E — HanpsikeHHOCTb 3/eKTpuyeckoro nois B B/m, H —
HanpsIKEHHOCTb MarHuTHOro moJds B A/M, ® — yrJjoBas
yacToTa ToKa B BuGpartope, [ — aMIUINTYyJa TOKa B aMmmepax,
| — nouHa BuGpaTopa, r — paccTosiHHe oT BuOpaTopa Ao pac-
CMaTpHBaeMOl TOYKH B MeTpax, ¢ — YroJ Mexay OCbio BHO-
paTopa W HampaBJieHHeM Ha paccMaTpuBaeMylo Touky. Ha-
npabnenuss E v H B Kaxaoll Touke HepHeHIHUKYJAPHBL APYT
K ApPYTY U K panuycy-Bekropy r. Haiith noanyio MoiHocTb N,

usaydyaemyro BuGpatopom [epna.

Y kaszanue HyxHo HalTH cpelHee 3HaueHHe Bek-
Topa ¥YmoBa — [loiiHTHHra 3a nepuoj KoJieOaHHH H NPOUH-
TerpupoBaTh 3TO 3HayeHHe MO KaKoH-1uOo cdepuyeckodl mno-
BEPXHOCTH, LIEHTP KOTOpOH coBmajaeT ¢ BUOpPaTOpoM (paauyc
ceppl MOKeT ObITh JIIOOBIM, HO HOJIXEH 3HAUWTENbHO IpeBbl-
1WaTh AJHHY BOJIHBI, YTOObl ObIIM CIpaBeAJIMBbl NPHBEJEHHbI®
BeIpaxenus uis E u H).
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728. Halith conpoTuB/ienne H3Jayu4eHHs R, CHMMeTPHUYHOIO
NoJYBOJIHOBOrO BHGpaTtopa.

Y ka3aHnue. ConpoTHBIeHHEM H3JyYeHHsT BuGpaTOpa
HA3bIBAETCS] OTHOLLEHHe NOJHOH MOIIHOCTH, H3Jy4aeMOH BHO-
paTopoM, K KBaipaTy 3((eKTHBHOrO 3HaueHHs CHJILI TOKa B
NY4YHOCTH BHUGpartopa. [l1s nojacueTa MOJHOH MOIIHOCTH, H3-
JyyaemMoll BHODAaTOPOM, HYMXHO BOCIOJb30BATbCA TeM Ke
METOJOM, YTO H B Npenpiaylleldl 3ajave, YUHTHIBAasi, OJHAKO,
YTO CHJIa TOKa B PasHbIX YydacTKax BHOpaTopa pasJHyHA.
IlosToMy HYXHO pa3buTb BHOpaTOp Ha OTAe/bHbIE MaJible
SJIEeMEHTHl M TNOACYHTATh HampsikeHHoCTH E u H, cymmupys
NoJIsi OT OTJEJbHBIX 3JeMeHTOB ToKa. [IpubsmkeHHO MOXKHO
CYMTaTh, YTO TNOJSl, CO3/laBaeMble OTIEJbHBIMH 3JE€MeHTaMH
TOKa, MPUXOAAT B JaHHYIO TOYKY IIPOCTPAHCTBAa B OJHHAKOBOH
tase.

729. Ilpn Tex e ynpolIAIOUIUX TNPENOJIOXKEHUsIX, YTO H B
npefbiAyieH 3ajaye, HaHTH CONPOTHBJEHHe H3NYydyeHUs R,
YeTBepPTHBOJHOBOTO 3a3eMJIEHHOro BHOpaTopa.

730. B 1ByX OXMHAKOBBEIX IOJYBOJHOBBIX BHOpaTopax,
PacCroJIOKEeHHBIX MNapaJjJeNbHO APYr APYry Ha pacCTOSIHHH,
MaJioM IO CPaBHEHMIO C JJIHHOH BOJIHBI, BO30YXKAAIOTCH TOKH
ONHOH U TOH e aMnJUTYABl M (a3bl. KakoBo conpoTuB/iieHHe
H3JIy4yeHHs1 Kaxkaoro u3 BubOpaTopoB R,? ComnpoTuBJeHHe H3-
JY4eHHsl YeJHHEHHOro MoJyBOJHOBOro BuGparopa R,=72 Om.

731. ConpoTuBJeHHe U3/TYUeHHsT BOJHOBOTrO BU6paTopa (T. €.
BUGpaTOpa, Ha JJIMHE KOTOPOTO YKJIaAbIBAaeTCs OXHa BOJIHA)
cocrapisier 200 Om. OO6BACHHTb, NOYEMY CONPOTHBJEHHE
M3JIyUeHUs1 Takoro BuOpaTtopa GoJblie, 4eM CyMMa COINPOTHB-
JIeHW M3Jy4eHHs [BYX YeAHHEHHBIX MOJYBOJHOBBIX BHOpa-
TOPOB, H MeHbllle, YeM CYMMa CONpDOTHBJIEHUH H3Jy4YeHHust
JIBYX pachoJIOXKeHHbIX PSAOM TOJYBOJHOBbBIX BHOpATOpOB,
OMHUCaAHHBIX B MpelblAyLled 3ajave.

732. Halitu 3¢}eKkTHBHYIO HaNnpsXeHHOCTb 3JIeKTPHYECKOro
nons  E 44, C€O31aBaeMOro MOJIYBOJHOBHIM BHOpaTopoM B
TOYKe, PaCNoOJIOXKEeHHOH B 3KBaTOPHaJIbHOH MJIOCKOCTH BHOpa-
TOpa Ha paccTostHHM r=10 KM OT Hero, ecjad M3BeCTHO, 4TO
noJiHasi MOIUHOCTL, H3JayuaeMmasi Bu6GpaTopoM, N=10 BT.

Y ka3aHue Bocrnosb3oBaTbcs yKasaHUSIMH H pe3yJb-
TaTaMH 3ajau 727 u 728.

733. Hafitu momHocTh uanyyenus N', majawollyio Ha napa-
Gosnuueckuit peduexkrop nuamerpom D=2 M, ecau pedeKTop
HanpaBJ/eH Ha NOJYBOJHOBOH BHOPaTOp, MOLIHOCTb H3Jy4eHHs
Kotoporo N=1 KBT, u pacnoJjioxeH B 3KBaTOpHaJIbHOH MJIO-
CKOCTH 3TOro BHGpaTopa Ha pPacCTOSHHM r=2 KM OT Hero.
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Y x.a3aHue Bocnonb3osaTbcsi YKasaHUSAMH U pe3yb-
TaTaM¥ 3afay 727 n 728.

734. Kakyio HanGosbliyio MomHocTb N, .. MOXeT OTAaTh
NPHEMHHUKY NMPHCOeAHHEHHBIH K HeMY M0J1YBOJHOBBIE BHOpaTop
IVIMHOH [=3 M, ec/id 3TOT BUOPATOP PacroJoKeH NnapaJijiesbHo
HanpaBJIeHHIO 3JIeKTPHYECKOTO BEeKTOpa MNPHUXOASLIEH 3JeKT-
POMarHHTHOH BOJHBI U 3(peKTHBHOe 3HAUEHHE Hamnp sKeHHO-
CTH 3/IeKTPHYECKOTo noJss 3Tol BosHbl E, 34=2 MKB/M.

Y Kaszaunue. HyxHo HalTH MOLIHOCTb, pPa3BHBaeMylo
37IeKTPHUECKHM MOJIeM NPHXOAsiledl BOMHBI B KaXIOM 3Je-
MeHTe BHOpaTOpa, MNOACYMTATh MOILHOCTb, Pa3BHBAEMYIO BO
BceM BHOpaTope, M HAaHTH Ty 4acTb 3TOH MOILHOCTH, KOTopas
TNPH ONTHMAaJbHBIX YCJOBHSX Nepefiaull MOIHOCTH MOXeT ObiTh
nepelaHa NMPUEMHHUKY.

735. TlocTpouTb MOJIAPHYIO AHArpaMMy HanpaBJeHHOCTH
BuGparopa I'epua (cM. 3amauy 727) B NJIOCKOCTH, Npoxofsulei
yepe3 oCb BHOpaTopa, U B IJIOCKOCTH, NEPNEHAUKYJSPHON K
3TOH OCH.

Y kKka3aHue. [lonsapHoll anarpaMMoll HanpaBJieHHOCTH
(MO HanpsXKEHHOCTH MOJA WJH [0 MOLIHOCTH) Ha3blBaeTcs
KpHUBasi, OTCeKawlllas Ha pajuyce-BeKTOpe, MPOBEIEHHOM OT
BH6paTopa B HEKOTODOM HampaBJieHHH, OTPe30K, H3o6paxa-
IOLMH B onpeliesieHHOM MaciuTabe HarnpsiKeHHOCTb 110/t (MJIH
TIJIOTHOCTb TOTOKAa 3HEPrHHM COOTBETCTBEHHO), CO3/aBaeMOTO
BUGPATOPOM B 3TOM HalpaBJeHHH HAa (PUKCHPOBAHHOM (OIM-
HAKOBOM J/Isi BCeX HamnpaBJjeHHH) pacCTOSiHHM OT BHGpaTopa.

736. Yka3aTb KaueCTBeHHO, KaK OYHeT M3MEeHSATbCH Xapak-
TEPHCTHKAa HanpaB/JeHHOCTH BHOGpaTopa Nno Mepe YBeJHUYeHMs
€ro JJIMHBI NIpY nepexofe oT BHUOGpatopa [epua K noJsiyBosHO-
BOMY BHOpaTopy.

737. OnpenenuTh KayeCTBEHHO BHJ MOJSIPHOH AUarpammbl
HanpaBJIeHHOCTH B 5KBAaTODHAJbHOH MJOCKOCTH JJIsl aHTEHHBI,
coCTosillel W3 JBYX MOJIYBOJIHOBBIX BUGPAaTOPOB, PACHOJOXKEH-
HBIX MapaJJesIbHO APYT APYTY Ha PACCTOSIHHH MOJIOBHHBI JJTHHbI
BOJIHBI ¥ NTUTaeMbIX TOKaMH OAMHAKOBOH aMIVINTYABl U YacTOTHI,
npuHueM TOKH B oOoux BuGpatopax: 1) coBmamaior no dase;
2) npoTHBONOJNOXKIIbI 1O (pase.

738. OmpenenuTb KauyeCTBEHHO BHJA MNOJSIPHOH AHArpaMmbl
HaMpaBJIeHHOCTH B 3KBaTOPHAJIbHOH NJIOCKOCTH AJIS aHTEHHHI,
cocTosilllell M3 ABYX NMOJYBOJHOBBIX BHOPATOPOB, PACIOJOMKEH-
HBIX NapaJiiejbHO APYr APYTY Ha PacCTOSIHUM JJIHHBI BOJIHBI
U TNHTaeMblX TOKAaMM OAMHAKOBOH aMIJIMTYABI H YacTOTHI,
npuueM TOKH B 00OMX SHOpaTOpax HNPOTHBOMOJOXHEI MO
(paze.
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739. OnpenennuTh KauyeCTBEHHO BHJ NOJSIPHOI AHarpammbl
HanpaBJIeHHOCTH B 5KBaTOPUAJIbHOHM MJIOCKOCTH /151 aHTEHHBI,
cocrosiell U3 ABYX NMOJYBOJHOBBIX BHOPAaTOPOB, pacroJiOMKeH-
HbIX TNapaJjJselbHO JAPYr IPYry Ha paccrosiHuu 1/4 noiHbl
BOJHBl U INHTaeMblX TOKaMM OIMHAKOBOH aMIINTYIbl H Ya-
CTOTHI, CABHHYTHIX IO ¢ase Ha /2.

740. Onpele/uTb KaueCTBEHHO BHJ TNOJISIPHOH AMarpaMMbl
HanpaBJIeHHOCTH B 3KBaTOPHAaJbHOH MJIOCKOCTH IJISi aHTEHHH,
cocTosilied M3 BOCBMH NapaJjiesbHbIX APYT APYrY MOJAYyBOJ-
HOBBIX BHODATOpOB, PACNOJIOXKEHHbIX Ha OAHOH mNpsMOA Ha
paccTosiHWM 1/2 1jvHBI BOJIHBL ApPYr OT JApYra M MNHUTaeMbIX
TOKaMH OJHMHAKOBOH aMNJMTYJbl, 4acToTel M ¢pa3bl. Haltn
YIJIOBO pacTBOpP FJaBHOIO JiemecTKa AHarpammbl (T. e. Jie-
necTKa, B KOTOPOM Hampsi2KeHHOCTb TNOJIs1 LOCTHraeT HauGOJb-
el BeJHUYHMHBI) M OLEHHUTb OTHOLIEHHe HaNpsiKeHHOCTell noss
B I'1aBHOM M NepBOM NOGOYHOM MaKCHMYMe.

741. Omnpene/uTh KaueCTBEHHO BHJ MOJsIPHOH JHATPaMMBbI
HanpaBJIEHHOCTH pacIoJIO2KeHHOro Haj 3eMJed TOpH30HTaJb-
HOTO MOJYBOJIHOBOrO BHOpaTopa B 3KBaTOpHaJbHOH (T. e.
BepTHKaJbHOH) NJIOCKOCTH, €C/IH 3eMJII0 MOXKHO CYUTaTb HJe-
aJIbHO NpoBojsilllell U BbicOTa h BUGpaTopa Haj 3eMJ/el paBHa:
1) yeTBepTH I/IHMHBI BOJIHBI; 2) MOJIOBUHE AJUHBI BOJHBL. Halith
B 9KBaTOPHaJbHOH NJIOCKOCTH HANpPaB/eHHS MAKCHMYMOB @, ..
M MHHHMYMOB (HYJe#H) @,,, H3JyuyeHHs 3Toro BHOpaTOpa B
oflieM cjiyyae, Korja BbICOTa €ro Haj aemisell h=nh, rae A —
IJIMHA BOJIHBL.

Y kasanue. [lockospKy 3eMisi cuMTaercss HJeasbHO
npoBoAsilell, MOXKHO TaK ke, KaK M B 3ajayax 3JeKTpocTa-
THKH, NPHMEHHMTb METOJ 3epKaJbHOro H300parKeHHus.

742. OnpenenuTb KayeCTBEHHO BHJ NOJSPHOH JHarpaMMbl
HanpaBJIeHHOCTH B BepTHKaJbHOH IJIOCKOCTH BepTHKaJbHOIO
UeTBePTHBOJHOBOrO BHODATOPA, HHIKHHMI KOHell KOTOporo 3a-
3eMJleH. 3eMJl0 CYMTaThb HJeasbHO NpPOBOISIIEH.

743. HaiiTu B BepTHKa/bHOH IJIOCKOCTH HanpaBJ/eHHsl MaK-
CHMYMOB H MHHHMYMOB H3Jy4eHMs J/Is BePTHKAJbHOrO MOJY-
BOJIHOBOTO BHOpaTopa B CJyyae, Korja BeicoTa BHGpaTopa Hak
3emJiell (CuMTast OT cepeuHbl BUGpaTopa) h=nA, rae A — nJuHa
BOJIHHI.

¥ Kka3aHHue CM. ykazanue K sagaue 741.

744. Tlnockasi KBajgpaTHass pamka co cTopoHol d=50 cM
o6MOTaHa MO TNepHMeTPy NPOBOJOM, NpPHYEM YHCJO BHTKOB
nposofa n=10. ITo o6MOTKe pamMKH NpoTeKaeT mnepeMeHHbIH
TOK, 3(pQeKTHBHas cuna Kotoporo [ 4.,=5A n yriosas da-
crora w=95-10°c~!. Halitn 3¢ddeKTHBHYIO HamNpsIKEHHOCTh
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E, 43 371€KTPHUECKOTrO MOJS, CO3[jaBaeMOro 3THM TOKOM B Ha-
npaBJieHHH, NEePNeHAHKYIIPHOM K CTOPOHE PaMKU H JiexKallleM
B IJIOCKOCTH DaMKH Ha PacCTOSIHHM r=1 KM OT Hee, H CPaBHHTb
ee C HampPsXKEHHOCTBIO N0/ B 3KBaTOPHAJbHOH MJIOCKOCTH
BHOpaTopa ['epua, HuMmeollero pasmep CTOPOHBI paMKH M IH-
TAEMOTO TAKHM XK€ TOKOM.

Y kas3aHue. [lockoapKy AJMHA NpoBoja paMKH MaJa
N0 CPaBHEHHIO C JJIMHOH BOJIHBl, MOXKHO CUHTaThb, YTO CHJIa
TOKa BO BCeX CeYeHUsIX paMKH OJMHAKOBa, M JJs pacyeTa
HaNpsAKEHHOCTH MNOJS [0JIb30BaThbCsl BbIPAXKEHHEM MOJSL IJIs
BubGpatopa [epua (cM. sagmauy 727).

745. lns nyiocKOH NPSIMOYTOJIbHOH paMKH, pasMepnl Ko-
TOpO# MaJibl [0 CPaBHEHHIO C JJMHOH BOJIHBI, NOCTPOHTL AMa-
rpaMMy HanpaB/JeHHOCTH B INIOCKOCTH, IepleHAHKYJ/spHOH
K IJIOCKOCTH PaMKH.

746. [lnockasi KBagpaTHasi paMKa, pa3Mephl KOTOPOH INpH-
BelleHbl B 3ajaue 744, HaXOAUTCA B IoJie 3JeKTPOMarHUTHOH
BOJIHBI, PHYEM HalpaBJieHHe PacHpOCTPAHEHHs BOJHBI JIEKHT
B IIJIOCKOCTH pPaMKH, a 3JIeKTPHUYECKOe oJie BOJIHBI NapaJienb-
HO OJHOH M3 CTOPOH paMKH. HamnpsikeHHOCTb 3J€KTPHUYECKOro
nossi npuxopasumed BosHbol E=50 MKB/M W yriioBasi yactoTa
® =5-10¢c~1. HalitTu 3. 1. c., co3naBaemyio npuxojsileil BoJ-
HOH B paMKe, U CPaBHHTb C TOH 3. A. C., KOTOPYIO CO3/laeT 3Ta
BOJIHA B OTpe3Ke NPOBOJAA, CJAYXKallleM OfXHOH M3 CTOPOH BHTKa
paMKH.

747. OnpeneinTb CKOPOCTb U PacnpOCTPaHeHUs] TapMOHH-
4eCKOH 3JIeKTPOMarHHTHOH BOJIHBl B OJHOPOJHOM CJIOE HOHO-
cepsl, eciu yrioBast 4acTora BoJHBI 0=8:107c~! M KOH-
LIeHTPaLHsl CBOOOAHBIX 3JEKTPOHOB B 3ToM c1oe N=1-108 cM~ 3.

Y Ka3aHue. BunusHHe CBOGOAHBbIX 3/€KTPOHOB Ha CKO-
POCTb pacnpoCTpaHEHHs! BOJHbl MOMKHO ONpeleJHTb, pac-
CMaTpHBasi CMeLeHHs] 3JIEKTPOHOB MOA IeHCTBHEM 3JIEKTDH-
YeCKOro MoJisl NPUXOAsiIIedl BOJHBI KaK «MOJISPU3aLHIO» HOHO-
cepsl, BCIEACTBHE YEro 3JieKTpHuUecKass HHAYKIHUS B HOHOChepe
OKa3blBaeTCsi OTJHYHOH OT HanpsKEeHHOCTH 3JeKTPHYeCKOro
nosisi. OTHOLIeHHe 3THX BEJHYMH NpeCTaB/seT COO0H AU3J/IeK-
TPUYECKYIO NPOHHIAEMOCTb HOHOCQephl 1Jisi Hojell BBICOKOIi
YacTOTHI.

748. TlpenomsieHne paguoBoJIH B HOHOCGepe (B pe3yJbTaTe
Yero OHH CHOBa BO3BPalIalOTCsi K 3emJle) YNPOLIEHHO MOXHO
paccMaTpUBaTh KaK NOJHOe BHYTPEHHee OTpaX{eHHe OT Pe3KoH
rpaHunbl HoHocdepsl. Mcxoass M3 3TOro ympoIEHHOro mpej-
CTaBJIeHHsi, ONpENEJUTb Haubo/ee KOPOTKYIO BOJMHY Ay,
KOTOpas ellle BO3BPaTUTCSl K 3eMJie, eC/id yroJ ee MajeHusd Ha
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rpaHuIy HOHOChephl (Yrosl ¢ HOpMadbio K rpauuue) ¢=45°,
a KOHLEHTpauHsl 3JeKTPOHOB B HOHochepe N=1-10° cm~3.

Y xa3aHue Bocnonp3oBaTbcss pe3yabTaTaMH petue-
HUS MpeAblAylued 3axau.

§ 11. PeasTHBUCTCKAs aJeKTPOAMHAMHKa 1)

749. B pensiTUBHUCTCKOH 3/1€KTPOJHHAMHMKe IJIOTHOCTb 3a-
psila p M IJIOTHOCTb TOKa j 06pa3yloT 4-BEeKTOp IJIOTHOCTH

5
T0Ka (%) Jy j;» icp). IlpaBusa npeoGpa3oBaHHs BeJHYMH,
. ;

o6pasylomux 4-BeKTOp S, NpH Nepexole OT OJHOH HHepIHaJb-
HOH CHCTeMBI OTCYeTa K JApPYyro#l — 3To npaBusa npeoGpaso-
BaHHSl KOMIIOHEHT JioGoro 4-BekTopa (cM. @opmyJn (13),
(14)). IlpumenuTp 3>TH mnpaBu/ia AJs peILIEHHs CJeAYIOMHX
3ajay:

1) B cucreme K’ pacrnpenesieH ¢ NJIOTHOCTbIO P’ HEMOABHMK-
HbIfl 3JeKTpHueckull 3apsif. HaliTu niorHocTh 3apsisa p M
TVIOTHOCTb TOKa j B JsitoGoit apyroii cucreme orcyera K. Ilo-
Ka3aTb, YTO BeJHYHMHA 3apsja B 3aJaHHOM oObeMe sBJjseTCs
HHBapHaHTOM.

2) B cucteme K’ NJIOTHOCTb TOKA@, HAYIIETO NO HPOBOLHHKY,
paBHa j', o6beMHasi VIOTHOCTb 3apsifia B POBOAHHKe 0 paBHA
HyJto. HaliTn niotTHoCTb TOKa J ¥ MJIOTHOCTH 3apsifia p B JI060H
Ipyro#i cucreme orcyera K.

750. Bocnosb3oBaBiuuch pesysabratoM n. 1) 3anaun 749
17151 npeobpa3oBaHHst NJIOTHOCTH 3apsiia, 3amnucaTb 4-BeKTOp
TMJIOTHOCTH TOKa yepe3 4-ckopoctb (18) u nJoTHOCTH 3apsaja p
B COOCTBEHHOH cHcTeMe 3apsija.

751. B pensTUBUCTCKOH 3JIeKTPOAMHAMUKE TpeXMepHbie
3JIeKTPOMarHUTHbIE MOTEHIMAJEl — CKaJsSpPHBIA @ W BEKTOP-

o . - i
Hblil A — o6beuHsI0TCs B 4-BeKTOp noteHuata @ (A, z tp) .

Hcnonbsyst onpenenenusi 4-paanyca-BeKTopa ﬁ (em. (7)) w

Y
4-noreHnnana @ (cm. (28)), nokasarb, 4TO [Be TpeXMepHbIe
(opMy.IBl, Onpefessiolye 3JIeKTPOMAarHUTHOE M0J1e Yepe3 Tpex-
MepHble MOTeHUHaJ bl A, :

B=rotA, E=—grad 9—A,

1) B stom naparpade Bciogy ucnoJb3osana cucteMa CH. B xauecTse
CHCTEM OTCYETa HCHOJb3YIOTCS HCKJIOYHTEJbHO HHEPLHAaJbHBIE CHCTEMB
oTcyeTa. Kaxk B yc/IoBHSIX, TaK M B pelUeHHSX 3ajay AaHHOTO Naparpa-
ta npuBoAsATCA CCHIIKH Ha dopmyJel npuaoxenns 11
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C/IMBAIOTCSt B OJIHY YEThIPEXMePHYIO GopMyay:

Fip=c(G—50-) G, k=1,23, 4.

ox; - O0xp,

OGpaTHTe BHUMaHHe Ha TO, YTO F;p=—Fp;.

752. Pacnosioxutb BeauuuHbl [, MoJyueHHble B 3ajaue
751 n BbIpaKkeHHble yepe3 BEKTODPHI NOJIs, B BHIE KBajApaTHOMH
TabJauubl, cyuTasd y F;, NepBbli HHAEKC HOMEPOM CTPOKH, a
BTOpOi#i — HoMepom crosibua. [lonyueHHass TaGnaHuma ompeje-
JisleT KOMITOHEHTHI TeH30pa 3JeKTPOMAarHUTHOrO MNoJjisi B AaHHOM
CHCTEMe OTCYeTa.

753. TeH3opHbIfi (M BEKTOPHBIH) XapakTep BeJHYHH Of-
pelensieTcss NpaBUJIOM MpeoOpa3oBaHUst 3THX BeJHYHMH MOPH
npeo6pasoBanusx koopauHat. B CTO Takumu npeoGpasoBa-
HUAMU SIBAAIOTCS npeodpasoBaHus Jlopenua. Halitu mpaBuna
npeo6pa3oBaHusi BeJHYMH F;p, UCXolsl U3 mnpeoOpa3oBaHUil
JlopeHua W onpefenenuss F;, Kak pa3HOCTH MPOU3BOLHBIX

N
KomnoHeHT 4-BekTopa O no koopauHatam. [losnydyeHHbie mnpe-
0o6pa3oBaHUsl oNpefe/sloT NpaBuia npeoOpa3oBaHUs KOMIO-
HeHT TeH3opa (33), (34).

754. Bocnosib30BaBUIMChH NPABUJIOM MpeoGpa30BaHUsi KOM-
[IOHEHT TeH30pa, IOJY4YeHHbIM B MpeAbIAYLleH 3ajaye, HaHTH
npaBusia npeo6pa3oBaHHsl KOMMOHEHT E,, EU, E,, B., By, B,
BEKTOPOB [0Jis1, UMesl B BUAY, uto E,=iF,/c, B,=F,,/cuT. 1.

755. Pas6uB Bektopel noas E u B Ha cocraBjsiollne
BJO/b HAaNpaB/eHHs OTHOCHTE/JbHOIO [BUIKEHHSI CHUCTEM OT-
cyeTa U NephneHAUKYJSIPHO eMYy, BbINHCATb GopmMyJbl npeobpa-
3oBaHHsi BekTopoB E W B B BekTOopHOH ¢opme. Brimucath
(l)OpIV,lyJIbI o6paTHOro nepexoja, T. €. OT CHCTeMbl oTcuera K
K K'.

756. 3anucate ¢opMyJabl NpeoGpa3oBaHUsi BEKTOPOB MOJIS
E u B npu nepexogie ot cucrembt K K cucreMe K’', aBuxyeiics
C MPOM3BOJBHO HaNpaBJieHHOH CKopocTbio V.

757. Hcnonb3yst pesyJibTaT, MOJY4YeHHBIH B 3ajauye 755,
BLIMHCATb (OopMYyJibl Npeobpas3oBaHusi Aasi BeKTtopoB E u B
AJIst c/1ydasi, KOrfia OTHOCHTesNbHasi CKOPOCTb CHCTEM OTCYeTra
HepeJAiTUBUCTCKast, T. e. V/iekl.

758. Hafitn B3anMHoe pacnoJsioxkeHde BekTopoB E u B B
APOU3BOJIbHOH MHEpUHAJbHOH CHCTeMe OTCYeTa, eC/lUd U3BECTHO,
y1o B cucreme K’ snu6o E’'=0, au6o B'=0.

759. C nomouibio GopmyJ, MOJy4eHHBIX B 3ajaue 754,
nokasaTb, YTO BbipaKeHusi ¢2B*—E?*=[, u EB=I, npeicras-
JSIOT co00i HHBapHaHThl npeoOpas3oBaHuil JlopeHua.
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760. Hcnonb3ys wHBapHaHTH 3JEKTPOMarHUTHOrO noas,
HalTH YCJOBHA, Korja BbiGOPOM CHCTEMBI OTCHETa MOXKHO
MOJYYHTbL JHOO YHCTO 3JIEKTpHuecKoe, JMGO YHCTO MarHUTHOE
noJe, e€cJy HCXOAHble 3JeKTpHUecKoe W MarHHTHOE NoJs Oof-
HOPOJHHI.

761. Ecan B HekoTopoil cucreme orcyera K’ mnons E' n
B’ B3anMHO nepneHAMKYJApHBE {cM. 3ajauy 760), TO MOXKHO
nojo6paTb cHcTeMy oTcyeTa K, B KOTOpOH OXHO M3 mnoJed
ncuesaer. HaillTu ckopoctb cucTeMbl oTcyeTa K, B KOTOpPOH
oo u3 noneli E u B ucuesaer (B cucreme K’ BbINoJHsIeTCS
ycaosue E’'B'=0).

762. B cucreme K’ sjeKTpuueckoe M MarHuTHoe nosas E’
¥ B’ OIHOpPOIHBI, HO NMPOH3BOJILHO HampaBJjeHbl. Hafity cko-
pocTb cucTeMbl oTcyeTa K, B KoTopoll nojsi E u B okaxyres
napaJijieJbHBMH. _

763. 1) IlpoBepuTb, UTO KOMINOHEHTHI MJOTHOCTH CHJbI Jlo-

. >
peHua f ecTb TP NepBbie KOMIOHEHTH MJOTHOCTH 4-cuJbl f,
KOTOpbIE ONpPENeJIsSIIoTCSl TeH30PHBIM COOTHOLIEHHEM

fiz_lc. FuS, (cymmupoBanue no k),

rie F;;, — KOMIIOHEHTbl T€H30pa 3JIEKTPOMAarHHTHOTO MOJIS
(32), a s, — KOMIIOHEeHTHl 4-nJIOTHOCTH ToKa (27). Hailth uert-

>
BEpPTYIO KOMIOHEHTY IJIOTHOCTH 4-cuabl {.
2) IlpoBepuTb, YTO TEH30pPHOE COOTHOLLEHHE

)
Si= Fiptty,

Tle up — KOMIIOHEHThbl 4-CKOPOCTH Teja (Cpelbl), SiBJAsETCS
pPeNATHBUCTCKON MHBapPHAaHTHOH 3amuCblo AHddepeHiHanbHOro
3akoHa OMa j=oFE. 3anucaTb YeTBEpPTYIO KOMIMOHEHTY 3TOro
ypaBHEeHHSI U BBIICHUTb €€ (H3HYECKHH CMBICJ.

- 764. HaiiTn sneKTpHYecKkoe H MarHMTHOE MoJisi PaBHOMEPHO
U NpSIMOJMHENHO IBHKYILUErocs 3apsiia e, MPOU3BOAA Npeod-
pas3oBaHHe MoJjell OT cHCTeMbl OTcyeta K', B KOTOpOH 3apsn
NOKOHUTCsl. Y 6eAHTbCA B TOM, YTO CHJIOBbie JIHHHM MarHMTHOro
noJ/si, CO34aBaeMOro IBHMKYLIMMCS 3apsiJOM,— OKPY2KHOCTH
C LEHTPOM Ha TPaeKTOPHH 3apsilia, MJOCKOCTb KOTOPbIX HOp-
MaJibHa K 3TOH TPaeKTOPHH.

765. Haiitn s/1eKTpOMarHHTHblE MOTeHUMaJbl @, A Toyedy-
‘HOTO 3apsiia e, ABHXKYIIErocss paBHOMEPHO U NPSIMOJNIMHENHO €O
ckopoctbio V, cosepiuuB npeobGpasoBaHusi JlopeHna iJsi no-
TEHILHaJIOB OT CHCTeMbl oTcyera K', rie 3apsj HOKOWTCH.
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766. Haiith MHAYKUMIO MarHMTHOro noJsi B paBHOMEpHO
JIBUXKYILEroCsi TOYEYHOrO 3apsfia e, ecJH CKOPOCTb 3apsija
HepeJIsITUBHCTCKas, T. e. V/iekl.

767. Ilpa 3apsija e; W e, IABHKYTCA NapaJieNbHO APYT
JIpYry C OAHHAKOBLIMH cKopocTsiMH V. Onpelenutb cujay B3a-
HUMOJICHCTBUS MeXAY HUMHU B cucTeMe K, OTHOCHTE/bHO KOTOPOH
OHH [BHXKYTCH.

Y kaszanue. [lyctb 3apsgsl HaxoasaTcs B cucreme K,
npUYeM 3apsj] e; HaXoAUTCS B Hauase orcuera O', a 3apspn
e, — Ha OCH Y, TaK 4TO pacCTOsiHHe MeXJY 3apsijlaMH PaBHO Y.
Haiinute npoekuud cusbl B3aumogeiicTBusi Ha ocu X U Y B
3TOM cJjydae u3 obiied GopMyJibl.

768. DyieKTpHUECKHH THMOJIb C MOMEHTOM P, (B COGCTBEHHON
crcTeMe) ABHKETCSI PABHOMEPHO U NPSIMOJIMHEHHO CO CKOPOCTBIO
V. Haittu cospaBaemoe um sjekrpomarnutHoe nosne E, B,
BBIYHCJIMB 3JI€KTPOMArHHUTHbIE MOTEHUHAJB @, A.

¥ Ka3aHue. Mcxonurh U3 NMOTEHUHAJIOB B COGCTBEHHOM
cHCTeMe OTcYeTa, IpUMEHHUThb NpeoOpasoBaHus JlopeHua K
STHM MOTEHUHAJIaM.

769. Jlathb KauecTBeHHOe OOBSICHEHHe ONBITY Busbcona.
IMoapili UMAMHADP U3 JHUIJNEKTPHKA HAXONHTCS B MATHUTHOM
roJje, HaNpaB/JeHHOM BIOJb OCH LMJAHHApa. Lluauuap Bpa-
maercst BOKpyr cBoel ocu. Ilpu stoM oGHapyxuBaercsi moJsi-
pH3auus UMJIHHApPA B pajuajbHOM HampaBieHuH. UTo u3me-
HUTCS, €CIH LHJIMHADP o06JafaeT IPOBOAUMOCTbIO? MoOXKHO
JI¥ BOCMOJIb30BATbCsl TAKHM LIUJIHHAPOM KaK UCTOUHHKOM TOKa?

770. atb kauecTBeHHOe OOGBbsICHEHHe onbiTy PeHTrena —
DfixenBanbaa. Kpyripiil 360HHTOBBIL MICK Bpallaetcss BOKPYT

CBOefl OcH, CBEPXY H CHH3Y K IHCKY IUIOTHO IPHXKAaThl Me-
TaJl/IHYecKHe KoJbla ¢ paspesom (puc. 208a). Kosbua coemu-
HeHBbI C MOJIIOCAMH MCTOYHHKA 3. . C., TAK YTO 3TOT KOHJEH-
caTop» 3apsiKeH IO HEeKOTOpPOH pa3HOCTH mnoteHuuasoB. Jluck
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BMECTE€ C KOJbIaMH NPHUBOASAT BO BpaileHue. Ilpu 3tOM
BOJIM3H BPALIAIOWIETOCs IUCKA C TOMOLLbI0 MarHUTHOH CTPE/IKH
MOXXHO OOGHapyXXHTb MarHHUTHOE NOJe.

‘ R s U R e oY ko e i

]
|
%
71
v Al

Puc. 2086. Puc. 208B.

771. Jarb XauecTBeHHOe OGbsICHEHHE SIBJEHHIO YHHIO-
JspHOH HMHAYKUMH. LlununuipuHueckoe npoBojsiiee Te/10, Ha-
MarHM4yeHHOe BJOJb OCH LMJIMHIpA, Bpallaercs OKOJO cBoe
ocu (puc. 2086). Ecau pacnosoXuTh CKOJIb3SIHE KOHTAKTHI

Ha OCH M NOBEPXHOCTH LMJHHAPA U 3aMKHYTb lieNb, BO3HHKAET
3JIeKTPHUECKHH TOK.



OTBETbl U PEIUEHUSA -

§ 1. dnexkTpocTaTHKA

1. F =~ 918 kre.

2. F~ 23.10—% puH.

3. q=2786 CIrCa.

4. PaBHoBecHe 6YyAeT HEYCTOHYHBBIM.

Pewmenue. PaccmoTpum cayvail, korga 3apsl, HaXOASHIMHCA
nocepefHe, MPOTHBOIOJOMEH MO 3HAKY ABYM ApYrum 3apsaam. Ecau
3TOT 3apsAj HEMHOTO OTKJIOHHJCS OT MOJIOXKEHHS PABHOBECHS B Hanpas-
JICHHN JIHHHH, Ha KOTOPOH JiexaT Bce 3apsjbl, CHIA NPHUTAXEHHSA, Ae#-
CTBYIOUIASl CO CTOPOHBI Gosiee GJIM3KOro 3apsjia, YBENHUMTCHA, a CO CTO-
poHbl GoJiee [HaeKOTO— YMEHbIUMTCS, BCIEACTBHE uero 3apsg Oyner
Aajiblie YXOAHTb OT MOJIOXKEHHs PaBHOBECHS. 3HAUHT, MOJIOXKEHHE DaBHO-
BECHSI HEeYCTOHUMBO.

Ecau 3apsji, Haxopsiniicst mocepeinHe, TOro e 3HaKa, YTO H JBa
APYTHX, TO MPH OTKJIOHEHHH ero BAOJb JIMHHH, COeJHHAIOLIed BCe 3apsbl,
BOSHHKHYT CHJIblI, KOTOpble 6YAYT BO3BpaLlaTh CPeJHHI 3apsl B MOJOXKEHHe
paBHoBecusi. OfHaKO eC/M CPCAHMH 3aps] OTKJOHUTCH B HalpaBJIeHHH,
MepneHJUKY/ISPHOM K JIMHHM, COelHHsIOUleH 3apsiibl, TO PpaBHoAeHCT-
BylOl(asi CHJ OTTaJKHBaHHS Yye He GyIeT paBHa HyJl0 M GyleT Hanpas-
JleHa B TY 2Ke CTOPOHY, KyZAa cMecTu/cs 3apsifi. Beielnctshe 3TOoro sapsn
GyleT ellle fajablie YXOAHTb OT MOJIOXEHHS PaBHOBeCHHA. 3HAUHT, PaBHO-
BeCHe HeyCcTOHYMBO.

BbiBoj, mosyueHnblii HamMu A NpocTeiiluero cjayyasi, CNpaBeiJuB
Bcerga. Ecin B cHcTeme CBOGOLHBIX 3/M€KTPHYECKMX 3apsiioB JeHCTBYIOT
TOMBKO KYJOHOBbl CHJIBI B3aHMOJeHCTBHS, TO paBHOBECHe BCerja OKa-
3piBaeTCl HeycTOHYMBbLIM (Teopema Mpuuwoy).

5. T=2nd ]/ -2—"—,
9192l
a J—MOMEHT MHepLUHH CTPeNKH.

F, ¢ [ 1,24.10% pana npototos,
Fg  Gm, \ 4,17-10% qna anexTpoHOB,
rae G — rpaBHTAalMOHHAS MOCTOSHHASA.
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7. 1) n=¢r/e ~ 2.16i° anextpoHos; 2) AM=m,n =~ 2.10-1" r.
IE
8. v= gw.
2Y2+1
9. Q =_.V_Eiql).
10. Q=g/ V3.

11. Takx Kak cymMma 3aDsI0OB BO BCell CHCTeMe He DaBHA HYJIO H
npoBOAHHK A He OXBaThIBAaeT CO BCeX CTOPOH 3apsf ¢, TO 4acCTb CHJO-
BbLIX JMHME 3apsifia q YiaeT B CECKOHEUHOCTb (WJIH OKOHYMTCA Ha JAPYrux
NPOBOJHHKAX) H TOJBKO 4aCTb CHJIOBBIX JIMHUM, HCXOAAUWMKX U3 3apAAa g,
OKaHuUMBaeTCs Ha MHAYUMPOBAaHHOM 3apsifie. 3HAYUT, HHAYIHUPOBAHHLIH
3apsil MeHblle g.

12. Pewewnue. [lpu nogueceHUH NPOBOZHHKA K IJIACTHHKe OGUIM
3apAq B ONPeEJETEeHHOM OTHOIUCHUH PacTpelessieTcss MeXAy STHMH TeJaMHu.
[pu nepsoM noaneceHuu MPOBOLHMK MOJNYYaeT 3apsif ¢y, Ha MJIACTHHKe
octaeTc Q—g,. Ecin onepauus 3apafiKH NOBTOpeHAa MHOTOKDATHO, TO
NpH MOCAEeNYIOUHX [IPUKOCHOBEIIUAX NMPOBOJAHHKA K MIACTHHKE ero 3apsn
NpaKkTHYECKH YXKe MeHATbC He
6yier. 3apsii IUIACTHHKH TaKXe
He GyjeT MeHATbCSA U OyjeT paBeH
Q. MOCKONBKY IIacTHHKa 3apf-
Jaercs OT anektpodopa. Hcko-
Mblil  32pSIA ¢ ONpEAEIHTCA H3
nponopunu

9 _ 41
Q Q—a’
13. [losie nepneHAHKYISAPHO
K MOBeDXHOCTH CJIOSi M Halpas-
JIeHO, KaK yKasaHo Ha puc. 209, a.
Bue cios E =+ 2mpd, BHyTpH Pnc. 209.
cnosi E=4mnpx. Ocb X nepnen-
AUKYJISADHA K NMOBEPXHOCTH cjosi, x=0 B cepefune cjosi. Msmenenue
‘HanpseHHOCTH noas £ B 3aBUCUMOCTH OT X H306paeHo Ha puc. 209, 0.

14, g =882 _gcres,

2ny
__ dr 2. _(_dr _r 2
15. 1) F—(dz_r2)2q ’ 2) F—<(d2__r2)2_ﬁ> qc.
__e e
18. 1) A-—dz—f?’ 5 2) A—de (dz-—fz) :

1) PaccyxpennsivM, anaJOTHYHLIMH TeM, KOTOpbie NpHBENEHH B 3a-
Raue 4, serko y6enuThCs, YTO MOJIOMKEHHE PAaBHOBECHS H B 3TOM Cllydae
6ylner HeyCcTOHYHBBIM. :
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__9 . _9. -9 4
7. No=gm: 2Do=gi I 4u(r-—d)2(l+r),

8xd
18. Ezm.
19. E=2no(l-——VT_2d+_—R—2)=oQ, rae 2 — TesJecHBIl yroJ, NOX

KOTOpPBIM BHJEH JHCK U3 NaHHOH TOYKH.

20. Pemenue. [l1ocKOCTE CHMMETPHH MeXAY ABYMs TOYEYHBIMH
3apsnaMu -+¢ B —¢ eCcTb IJIOCKOCTb HYJeBOro noresuuana. [lostomy,
€C/IH B 3TY IJIOCKOCTb MOMECTHTh GECKOHEUHYIO NMPOBOASALLYIO NJIOCKOCTb,
TO KapTHHA mosisi He u3MexuTcs. CienoBaleslbHO, MOJe, CO3JaHHOe 3aps-
IOM -+¢ H 3apsjamMH, MHAYUHPOBAHHBIMH Ha IJIOCKOCTH, OYyJeT TOX-
IeCTBEHHO C YMOMSIHYTHIM [OJIEM JABYX TOYEUHHIX 3apsiioB +¢ H —q
(paccmaTpHBaeMbIM, KOHEYHO, MO ONHY CTOPOHY OT IJIOCKOCTH CHMMeT-
pun). [losTomy cuabl, neficTBylomHe Ha 3apsai -¢q, B oboux cayyasx
JIOJIDKHBI GBITH OXMHAKOBBIMH.

21, F=-2%2- (Vf—%) . Cuaa F nanpaBiieHa K BepliMHe HBY-

rpagHoro yraa O.

22, Pewenue. Herpyano yGenntbcs, 4TO 3/1e€KTPHYECKHM H306pa-
JKEHHeM 3apsja g OTHOCHTebHO nosepxHocTH AOB 6yjneT COBOKYINHOCTb
NATH 3apsAloB: Gy, §2, s, G4, §s. [loe 5THX 3apsfoB M 3apsiga q
B Touke O paBHO HYJI0. PesysabTaT He M3MeHHTCs, ecau 3apsn ¢  6Gyner
HETOYeYHBIM,

23. Pemenne. Bpenem snekrpuueckue H3o6paxenuss B chepe H
IJIOCKOCTH, KakK YyKasaHo Ha puc. 6. Crpynnupyem 3apsiabl nomapHo:
1) gc —gq, 2) ¢ ¢ —¢q'. Kaxpasa napa B miockocth ACDB cospaer
HyJaeBoil moreHuHuan. CrpynmupyeMm Temepb Te K€ 3apsifbl NO-APYIOMY:
1) g c ¢", 2) — g ¢ — q". Tlpu Taxoii rpynnupoBke Kaxjaas napa 6yjer
co3faBaTh HyJeBoil noreHunan Ha cdepe CMDN. SlcHo moatomy, uToO
MOTEHIHaN uYeThipex 3apsioB ¢, — g, ¢', — g’ obpaluaercs B HyJab Ha
nosepxHocty ACMDB. CnepoBarenbHO, NoJe STHX 3aps0OB B BEpXHEM
NOJIYNpOCTPaHCTBE OyJeT TOXIECTBEHHO C [oJeM, KoTopoe TpeGyercs
PacCUHTaTh.

24. F=-3—ez—; A12=p—2 (l—-—l—> O6paTuM BHHMaHHe, 4uTO

8" s\ d 3 .
nepeMellleHHe JHIONS COMPOBOXKAAETCS CMELUeHHEM HHIYLUHPOBAHHBLIX MM
3apsnoB. OfHAKO 3TO CMelleHHe NPOHCXOAMT NEPNEeHIMKY/ISAPHO K CHJIO-
BHIM JIMHHSIM M IO3TOMY He CONpPOBOXKJaeTcs NOMNOJHHUTeNbHOH paGoToil,

2. E=z)2%6-2V5 .
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Vkasanmne [lone, cosgaBaeMoe 3apsifaMH, HHAYLUHPOBAHUBINH
Ha NMpoOBOJsIEell NOBEPXHOCTH, MOXHO paccMaTpUBaTh Kak NoJje Touedl-
HOTO 3apsfa — ¢, HaXONALIEroCs Ha PAcCTOSIHHM A 32 MUIOCKOCTBIO
CHMMETPHYHO OCHOBHOMY 3apsay
+4¢g (cM. pemenue 3amaum 20).

26. V =2mnod.

27. B Toukax A u B Hanps-
JKEHHOCTb TOJIsi BO3pacTeT B TPH
pasa, B toukax C u D obpatnicsa
B HYJIb.

28. Cm. puc. 210. Pucynox
npexcTaBisieT co6ol pacnpenene-
HHe JIHHUE 1o/ B IVIOCKOCTH,
NPOXOASIEN Yepe3 HaHHEHE 3aps- .
nbl. CIjIoIKEIe JIHHHH — CHJIOBbe
JIMHHH, MYHKTHPHbIE JHHHH — 3K-
BHNOTEHIHAJIbEble JHHUH. JKup-
Hasl JIMHHS, NPOXOAsiNas uyepes Puc. 210.

TOYKY A, OTReNsIeT CHIOBLIE JH-
HUH 3apsia g OT CHJIOBHX JuHui 3apsana -+49. Touka A Haxo-
IUTCS Ha paccTosiHuM 2/;d ot 3apsina 49. B Toukax B um C norenuman

noJisl paBeH NOTEHUHaly MOJSA B TOouke A: ¢A=§-‘;—%+Tq‘i=i—q. Pac-
3 8

crosinne d; oT 3apsia 49 K0 ToYKH C MOXHO ONpeNeNUTh U3 paBeHCTBa

4 q 2y T10—2 .
Pc= 4 +d—|—d1 =Q4, WIH dl_—-———g——— d. AnanoruyHo Haiinercs

paccrosiHHe d, OT 3apsifia § 10 TOYKH B: dy= Ha ovueus

Vis—2,
—5 4
60/1bWIOM PACCTOSHHH OT 3apsiloB SKBHIOTEHLHAJbHbE JIHHHH JOJKHbI
6biTh O/IH3KH K KDyTaMm.

dn d

2. R=—5—; h=———r.

n2—1" n?—1

YkazaHue B3arb 3a Haualo KOOpPAMHAT TOYKY, B KOTOPOI
HaXOLHTCS MeHbWMH 3apsa, HanpaBHTh Ocb X B CTOpOHY G6oJbllero
3apsifia U HanucaTb NOTEHILHaJl B TOYKe (X, y) MJIOCKOCTH, NPOXOAALIEt
yepe3 JIHHHIO COEJMHEHHUs 3apsJOB, a 3aTeM IPHPaBHATH €ro HYJIO.

30. F=2gp/d3. Nunonb 6yaeT NpPHUTATHBATbCS K 3apsify, €CJAH OH
ofpauieH K HeMy MPOTHBOMNOJIOXKHO 3apSKEHHBIM KOHIIOM, a OTTaJKH-
BaTbCsi B NMPOTHBHOM CJydae.

31. F=6p,p,/d*. [unonu mnNpHTATHBAIOTCA, €CJAM OHH OGpaileHH
APYT K JPYTy NMPOTHBONOJIOXNKHO 3apsXKEHHbIMH KOHLUAMH, H OTTaJKHBa-
10TCH B IPOTHBHOM cCJyuae.
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32 Pewenmue. Pas.noxmm BeKTOp P (puc. 211) Ha coCTaBastio-
mylo p, BAOAb panmnyca rm cOCTaBJlﬂlOl.ule Py, X Hemy neprnexan-
Kyaspuylo. CoOTBETCTBYIOILME MM NOJs B TouKe Habmoxenns A GyayT

Ey=2py % Ej=—py
Yroan P MexLy palHycOM F w 5JeKTPUYECKOH CHJIOBOH JHHHel onpele-
autcs GopmyJon
teB=E /By =pr /(20 )="/2teg D

Mpoexuns GecKOHeYHO MaJjIOrO YYacTKa CHJIOBOH JIHHHH Ha Hanpasle-
HUe BEKTOpa p, MOXeT OhiTb, C OLHOH CTOPOHBI, NpeICTaB/NeHa KaK
drtg B=(dr/2)tg®; ¢ apyro#i cropons,— kak rtgd  [lostomy
E (dr/2)tg 0 =rdd. Hurerpupys sto
L. YypaBHenHe, ojlyuaem HCKOMOE ypaB-
8 i3 HeHHe 3JIeKTDHYECKOH CHJIOBOH JH-

A , HHM: r==r,sin? Q. [locTosinHas r,

// 3 t/-l HMeeT CMBIC] IVIHHB pajiHyca-BeK-

Py TOpa r B 3KBaTOpHAJIbHON MIOCKOC-
/\d,// ™, T. e. npH V=m/2.

e 33. la, BO3MOXHbI, H TPHTOM

Ha Jn1060M paccTOsiHHM 3apsia or
aunons. IlnockocTe KpyroBoii op6u-
Tl 3apsjla NepreHAHKYJIsIPHA K OCH
Iunosif. Yrol o. MexAy HanpasJe-
Puc. 211, HUEM NMMNOJbHOTO MOMEHTa M painy-
COM-BEKTOPOM, TPOBENEHHLIM OT AH-
nois K JABHXYLIEMyCsi 3apsily, ONpele]sieTcs BBIPaMenHeM -COS o=
= F V1,3, rie MHHYC OTHOCHTCS K NOJIOXKHTEJbHOMY 3apfify, a NJIoC—
K OTpHUATeJbHOMY. )

9.9
34. 9= d+ R
Pewenune. [lorenunan toukn O pasen
~A c
o=d Y=L+,

TTotenunan wapa GyneT HMeTb TO Xe 3Hauyelile.

%—]—% , e d> R,
35. ¢= Q 7
—R——*——E , €Cln dé R.'

Q

Pemenue. Ecan sapsy naxonutcs BHe mapa, TO tp=——}—i
(cv. pewenne npexninyuied sanaun). Ecau 3apsln HaXomutcs BHYTPH

q+Q

mapa, TO nojie cHapyxu GyAeT cgepHyecKy CHMMETPHUYHBIM H ¢ =
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36. PaccMOTpuM KapTHHy 0oJs, B IVIOCKOCTH, [epMeHIMKYAPHON
K nposoAaMm (puc. 212). Ias NpOU3BOJILHON TOYKHM MIOCKOCTH M moTen-
LHaJ 005 CJAOKHTCS W3 MOTEHUHMAOB MO Kakporo mposopa. [loten-
UHaJ MOJs JIeBOro MpoBoja, ecjau r— v
paccTosinye TOYKH OT [POBOAA, PaBEH

V‘=S 270dr=20 Inry4-Cy.

IMoreHunan noss npasoro nposozaa, aHa-
JIOFUYHO, €CTh

Vo=— S ?;qdr=-—- 20 Inry+C,.
Cunobag nuwum
[Motenuuan noast o6oux mpoBoaoB Gyner HBUROmERYLATEHAR IR
V=V,+Vy=201In(ry/rs) +C1+4Cs. Puc. 212.
(36.1)

Tak kak npu yzanenun B GecKoHeyHocTb V —>0 u In (ry/ry) —0, TO
us (36.1) caepyer V=20 In (ry/ry). Ecau ry/ry=Fk—Beqinurna mocrosis-
Hafg, TO H-¥ MOCTOsIHHO.

BosbMeM cjiea JIeBOrO MPOBOJA HA MJIOCKOCTH 33 HAUaO KOOPAHHAT,
npAMyI0, NPOXOAAILYI0 yepe3 cieanl o6oux nposonoB,— 3a och X. Toraa
9KBHUMOTEHUHAIbHbIE JIMHHM OMNpeJeNsiTCi H3 COOTHOWeHHA (puc. 212)

ry 1 1

—=k= :

2 Vaty® Vd—oitg

OTKyJa
d 2 - k2d2
(i) o~

310 — ypaBHeHHe OKPYKHOCTH pajauyca RzT%ll C UEHTPOM B TOUKe

0, aGcuuncca KOTOpO# paBHa 0=— 13— Tak Kak B JaHHOM cjay4ae

T
k242
OAOB=(—a) (—a+d)=m=R2=oM2,
To OM MOXKHO paccMaTpHBaTh KaK JJHHY OTpe3Ka KacarelbHOH K OKDPYX-
HOCTH, npoxopsuweii yepe3 Touku A, M, B. LleHTp ee JeXHT Ha nps-
Moit, mpoxofsuleii uepes cepeauny AB nepnenankyaspHo kK AB. Takum
o6pa3oM, o6e OKPYKHOCTH B TOYKAX HX MepeceyeHHs B3aHMHO OPTOro-
HaibHbl. Uepe3 mobyio Touxky M oKpyxHocTH AMB MOXHO mpoBecTH
eJHHCTBEHHYIO SKBHIOTEHLHAJIbHYIO JHHHIO, MO3TOMY OKpYyXHOcTb AMB
6yleT CHIOBOf JIHHHEM.
37. Cm. puc. 213. PuCyHOK NOKas3biBaeT KapTHHY NOJA B MPOH3-
BOJIbHOM MJIOCKOCTH, MPOXOAsiedl uepe3 naHHble 3apsaabl. Bce cuaosble
JIMHMHM, pacloJoXeHHble B 06/1aCTH, OrpaHHYeHHOH JKHPHOM JaHHUed,
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npoxoasimeii uepes ToukKy A, B KOTOPOR HanpsKeHHOCTb MOJS paBHA
HYJO, HIYT OT 3apsfa --q K 3apsaly —4q, a ocTalbHHe NPHXOAAT H3
6eckoHeyHOCTH. Paccrosnume oT Toukn A 10 3apaga ¢ pasHo d.
IoTenunas B TOuke B paBeH HYJIO, NO3TOMYy 4Yepe3 Hee MPOXOAHT

p———————

——

i o e ot s ey,
—— —~——

Puc. 213.

chepuyeckas SKBUNOTEHLHA/IbHAs IOBEPXHOCTb, PaiMyC KOTOPOH paBeH
/154, a LeHTp JIEXHT Ha paccTosiHuH 1/;.d oT 3apsana ¢ (cM. 3anauy 28).
38. Q=gq/2.

Pemenne. [ToBepXHOCTb MeTa/VIHYECKOTO (apa HMeeT MNOTeH-
UMall, paBHBI HYJIO (TaK Kak wmap 3a3emiaeH). Takyio ke NOBepXHOCThb
HyJeBOTO MOTEHLHaJla ¥ TaKoe »Ke IoJie BHE .ee Mbl MNOJYYHM, €CIH
BMeCTO miapa (yAaJHB ero) MOMeCTHM 3apsifi @ =g¢/2 B Touke, Haxons-
meficss Ha NMpAMOMH, CoeAMHsIOUWeH 3apsf ¢ LEHTPOM Iuapa, Ha paccTosi-
HUH R/2 ot ueHTpa wapa (cM. 3apauy 29).

(1l — x2)2

39. Q=qal—(i%“7(;§l, rae a=r/d.

Pewenne. INonspusoBanHbiil map B yCJOBUAX 3TOH 3ajauyd MOXKeT
6uiTh 3aMeHeH NMapoii 3apsAnoB: ¢’ =—qr/d Ha pacctosuun b=r?/d or
HeHTpa ¥ Q' =Q — ¢’ B ueHtpe (Q — moaHblil 3apsan wapa). Caja B3auMo-
JelicTBHA GyZHeT

q" qQ’ dr r 1
F"'_—_+_’_’— dz_r2)2+q2 F_}-qQ 'a?i
H3 ycnoBusi F=0 umeem

rdi—(@—r)? 11— (l—a)?
Q=17 @—mmad I T—ar

rae a=r/d.
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40. F=— dz a aaz)zr roe a=r/d.

Pewenne. INone naBenennoro ma wape sapsma no MeTORy OTpa-
HEHUH MOXHO 3aMEHHTb TOJIeM TOYeUHOTo 3apsiia ¢’, TOMelleHHOTo Ha
paccTosHM M b OT ueHTpa (cM. puc. 12). Benwuuny ¢’ u OTpe30K b ciie-
AyeT BbIOpaTh Tak, yToGbl l'lOBFpXHOCTb apa coBsNaja C MNOBEp XHOCTHIO
HYJIEBOTro MOTeHUHana 3apsioB ¢ M q' (cM. 3anauy 29). Ma storo ycJ0-

BHs nonyuuM ¢’ ==—gr/d, b=r%d. Cuna B3anMomelCTBHs 3apsna
C IIapOM paBHA CHJle MPHTAMEHHs 3apPSANOB ¢ U ¢’
P99 __ ) ¢ e
d® ~ {d—r¥a)e 4 (1—a?)?’
rae a-—r/d 3HaK «—» O3HAYaeT MpUTAKEHHE 3apAJOB.
. ' =—gr/d.
Pemenne. Ilap nyneBoro noTenumasa noMKeH o6aajaTb 3aps-
oM ¢’ =-—gr/d (cM. npexbAymLyIO 3alauy); cJaeloBaTeNbHO, HMEHHO

TakKoi 3apsil npoTeYyeT NPH 3a3eMJeHUHH mapa.

42. 61=W1R,2<i—1>' °2=4u(d_—qR)2<d ’ l)'

Pewenne. [Tone chapyxu mapa cosnagaer ¢ nosem napsl 3aps-
HO0B ¢ M ¢" (cM. 3agayy 2). C apyroét cTopoHsl, NOBEPXHOCTHAsA IIOT-
HOCTb 3apsiiia Ha Wlape CBfi3aHa C ToJieM BGAH3H €0 NMOBEepXHOCTH: O =

1 .
= EE' B okpecTHOCcTH ToukM M, nMeeM

9 q’ f__ R R
@FRE Tor R e T=—dg b=

b gt ().

AHAaJIOTHYHO, B OKPECTHOCTH TOuKM M,

—_—_ 9 (4 .
bi=——pp (R+1)'
43. E =2no.

Pewenwue TIycTs 0-—nNOBEPXHOCTHAA TJOTHOCTH 3apana Ha
chepe. Toraa none B6/H3M HapyKHOIH ee nosep xHocTy Gyner E = 4no;
BHYTPH cheprl E=0. To ke camoe mnoJe MoxeT 6biTh NpeACTaB/IeHO
KaK CyMMa MO/l MaJOro JHCKa C MOBEPXHOCTHOM IUIOTHOCTBIO G, BhIpe-
3aHHOTO M3 cephl, W MOJIA OCTAaNbHOH uacTH moBepxHocTH. [Toste B6IH3N
IeHTpa JAuCKa OyleT, KaK H3BeCTHo, paBHO E = + 2o (3HaK 3aBUCHT

OT CTOpPOHB AHcKa). CJlefoBaTeNbHO, MOJie OCTAJbHON YacTH cdepn co-
CTaBJafeT 270,

Ey=

OTCIOAA

44. Pacnpegnenende moTeHIHasa Bo BCex MJIOCKOCTAX, NepHeHAUKY-
JIAPHBIX K 3apsKEHHOH JINHHH, OLHHAKOBO. DKBHUIOTEH [ HAJbHBIE nosep x-
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BOCTH — KOaKCHaNbHEE HWIHHAPH, OCh KOTOPHIX — 3apsiKeHHas JHHUS.
FasHOCTb NOTEHLMANOB MEXLy WHJMHAPAMH pajHycoB r R (R > r)
paBHa 2xIn(R/r). Ho B GeckoHEYHOCTH MNOTEeHNHAJ He  HMeeT
KOHEYHOTO 3HaueHHs, TaK KakK pa6oTa CHI NOJS NO YHaJeHHIO
NOJIOKHTEIBHOTO €IHHHYHOTO 3apsaa M3 AaHHON Touku (r) B 6ecKoHeu-
HOCTb He HMeeT KOHEYHOro 3HaueHHsl. KoHeuHoe sSHaueHMe HMeeT TOJIBKO
PasHOCTb TNOTEHIMAJOB MeXJy ABYMS TOYKaMu mnojs. PesynbTaT 3TOT
06ycJIOBJIeH TeM, YTO Mbl CYMTaeM NPOBOJHHK GECKOHEYHBIM, H, 3HAYHT,
HeJIb3 TOBOPHUTb O TOYKaX, GECKOHeYHO YJaJeHHBIX OT IPOBOAHHMKA,
TaK Fak «0eCKOHeYHO yHasleHHas TOYKa» (H3HYECKH O3HAUaeT TOYKY,
yL4NeHHYI0 Ha paccTosHMe, GOMBLIOE MO CPABHEHHMIO C Pa3MepaMH Mpo-
BOJHHKA. ) i

[Mpn paccMoTpeHHH peanbubIX MoJedl TaKHX 3aTpYAHEHHH He BO3HH-
KaeT, TaK KaK pa3Mepbl NPOBOJHHKOB KOHEYHBl. Beskuil 3apskeHHbIi
NPOBOAHHMK Ha JOCTaTOYHO GOJBIIOM pPAaCCTOSIHHH OT HEro MOXHO pac-
cMaTpuBaTh Kak Touky. CuefoBaTesbHO, TNOJb3YSICh YCJOBHBIM Npel-’
CTaBJieHHeM peaNbHbIX NPOBOLHMKOB B BHAe GeCKOHEYHbIX, MOXHO pac-
CYHTHIBATb MOJIe TOJIbKO BGJIH3H KOHEUHOTO NPOBOJHHKA (Ha PACCTOSHUSAX,
‘MaJLIX N0 CPAaBHEHHIO C JJHHOH NpPOBOXHHKA).

45. V=4noR In (d/R).

Y KasaHue. HanpskeHnocTb mo/isi B TOYKe, HaXOAsuleHCH OT OCH
UHIMHApPA Ha paccTOSIHHM x, GonblueM r, paBHa E=4nro/x.

47. Tlose nmapaanieqbHO ocH X M HanpsxeHHOCTb ero E =ax. Takoe
noje GyfeT CyllecTBOBaTb BHYTPH CJOSl, OTPaHHYEHHOTO GeCKOHEYHbIMH
MJIOCKOCTSIMH, NEPNEeHAHKYJIAPHLIME K OCH X, ¥ 3apsXKeHHOIO paBHO-
MepHO ¢ 06BeMHOH MJIOTHOCTbIO p=a/4n-(cM. 3apauy 13).

48. Pemwenue. Buuncaum nose BuyTpH wwapa. Beuay mapopoit
CHMMETpHH

r
E=E (f) f— y
#WIH, B KOOpJIHHaTHO# (opme,
x - LA = z
E.=E(r) i Ey=E () T E,=E (r) P

JNuddepenunpys E, u yunThIBasi, 4To Or/0x = x/r (NOCJ€LHEE TOAYYaETCS
AuddepenuupoBannem paseuctBa r2=x2+ y? 4 2%), naxoaum

0Ey dE x* E , E
o dr A Al T

Hanncap anaznoruunbie COOTHOWeHHS Aasi npousBopnbix OE, /0y, OE,/dz
M CJIOXKHB, NOJYYHM

. dE 2E 1 4,
dIVE_‘d’ T-— o) E;(IE).
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BuyTpa mapa
r* PT: (r’E)—.4np,
OTKYAa
o 4n C
E=Fert7.

Toctosnnas C JOJDKHA PaBHATLCS HYJIO, TAK KaK Halp AXKeHHOCTb nosis E
B LEHTPE ~IDapa KOHEYHa, KaK 3TO fACHO M3 (PH3HYECKHX COOOPaXKeHHil.
Bue mwapa na pacCTOSIHMH 7 OT LeHTpa

8
E__"_"'.li_e.

3 r2
AHaJOTMYHO BHYNCJSETCS NGJ€ BHYTPH NJACTHHK.

4n —,
49. E=-§—-pr, rae r=00'. Tloae oxHopogHo.

52. IloBepXxHOCTHAs TJIOTHOCTH s.nex'rpuqecma Ha 3JJHTICOHAe

q =1/s
= 4nabe ( at + bt + ) *
rae g—o6wuii 3apsaa 3AMHNCOHAA.
N B GO A
53. o= Anab (1 22 -——bT) .
§5. Q=5,92.10° Kin; ¢=2,7.108CI'C2=38,2-10°B.

56. 1= 108c = 10cyr (R—paauyc 3eman, e—3apsg

&
ImRIE ™
NPOTOHA; YMCJEHHEI OTBeT noayued npu &/e~10°B). B neficTBuTens-
HOCTH TNOTeHUMaJs 3eMJIH He MOXeT NOCTHraTb TaKOrO 3HaYeHHd, TaK
KaKk, Hapsy C TpPHXOIOM TNpPOTOHOB, CYIeCTByeT oGpaTHBI npouecc,
B KOTOPOM 3seMHast aTMochepa TepsfieT TMOJOKHTENbHbE 3apSAbl B BHIE
NPOTOHOB ¥ NQJIOKHTENbHLIX HOHOB, YXOAfUINX B KOCMHYECKOe NpPOCT-
PaHCTBO MO AEHCTBMEM BO3HHKILNEFO JIEKTPHYECKOTO MOJIA.

57. 1) E=2q/d?% 2) E=28q/9d%.
Yxaaax-me CM. 3anauy 20.

3
58. F—%—?‘%; cuna F HanpaBjeHa B CTOPOHY BO3pacTaHus
noas E.
59 F~I/d"
60. E=—— 2, none E nepnenjuKyJaspHO K MJIOCKOCTH H Ha-

5 V 5
npaBleHo K Heil.
61. 1) Her. 2) BuyTpn 6yner, cHapyXH Her.
62. E=nmo.
Pewenune. HanpsaxeHHocTb moJsisi, co3faBaeMast B HeHTpe cdeph
paguyca R sapsniamu, HaxoAsiluMuCs Ha Koablie wHpunoit R d@, Bu-

6 lloa pea. M. A. Sixopaesa 161



pe3aHHOM M3 mosycdephl, "Hecylle#l 3apsl NJIOTHOCTH O, 6YAET BCAEACTBHE
CHMMETPHH INePNeHIHKYJIsSPHAa K IJIOCKOCTH 3TOro Kojslia (puc. 214),
[TosTroMy npH pacyere HanpsKEHHOCTH NMOJS 3aPHJOB KaXIOTO 3/E€MEHTa
KOJIbla MBI GyJieM YUHTHIBATH TOJIBKO HOPMAJBHYI COCTAaBJSIOLIYIO K IJIO-
‘ oR?sin ¢ cos 0d 0
—©fRr de.
Hurterpupys no ¢ or 0 1o 2, nmojsyuaeM HanpsKeHHOCTh, CO3[aBaEMYIO
3apsiiaMH, HaXOAsUWMMHCS Ha KoJble: 2o sin & cos & d9. Hurerpupys
no yrry & or 0 mo /2, mosyuyaeM, YTO HanpsXKeHHOCTb MOJSI, CO3La-
BaeMasi 3apfilaMd TNepBOH MNOJOBHHH cdephbl, paBHa E = qo.

CKOCTH KOJIbLla. DTa cocTaBa somas, OueBUJHO, paBHa

Bud vomya no -

-
ranpabrenuro E HKomyo cloxy

Puc. 214.

[Tone, cosnaBaemoe 3sapszamMu BTOPOH MOMOBHHEL chephl, OGyrer
HMETb MPOTHBONOJIOKHOE HanpapJeHHe H BeqUuHHY 2n0. Clie1oBaTebHO,
pe3y/nbTHpYIOIlash HAMNpSXKEHHOCTb MNoJsi B LeHTpe chepbl paBHA 7IG H
HamnpaBJIeHHe ee NPOTHBONOJIONKHO HampaeieHuio E, yKasaHHOMY Ha
puc. 214.

63. Bre 060/0uKH He H3MEHHTCS, BHYTDH yMEHBUIATCS B & pas.

64. Tlose, BoOGIIE IOBOpSI, U3MEHUTCS He TOJLKO BHYTPH, HO H BHe
060JI0YKH, OCOGEHHO 3aMeTHO BO/IM3H CHEPOBHOM» IPaHHUIbI AUSIEKTPHKA,
«HepoBHOCTb» TIpaHHUEl C/eAyeT OIEHHBATb 1O OTHOLIEHHIO K cepHue-
CKOH TpaHHlle IH3JIeKTpHKa.

65. YBeqnuuTcs, TaK Kak NOBEPXHOCTHAsI IVIOTHOCTb 3apsila Ha
MeTaNMyecKoll NJIaCTHHKEe TNPOTHB HHATEKTPHKA BO3pacTeT.

66. Pemwenne. B oKpecTHOCTH TOUKH A [OJE JOMKHO CTPEMHTHCS
K CecKOHEYHOCTH, KaK KYJIOHOBO MOJMe TOYeYHOTo 3apsifa ¢. Ilostomy
nojle B NePBOM [H3JEKTPHKE IOJIKHO COJEpXKATh cJaraemoe gr/(e,rd).
K Hemy Hago n06aBHTL moJe MOJSPU3ALHMOHHEIX 3apPSNOB, BO3HHKIIHX
Ha TpaHHlle pasfe]a AHIJIEKTPHUKOB. BeaeM mpexmosoxenue, onpaspbl-
BaeMoe TNOC/JeAYIOIUMH BbIUHCTEHHSIMH, YTO TOJ€e MHOJISIPH3ALHOHHBIX
3apsl0B B NEPBOM IH3IEKTPHKE SKBHBAJIEHTHO MOJI0 KaKOro-TO TOuey-
HOTO 3apsiia ¢, MOMeWeHHOro B Touke A’, 3epKajabHO CHMMETPHYHOM
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c A OTHOCHTENbHO TpaHMUB pasfiesa. Toria jis noaAs B IepBoM
LH3TEKTPUKE MOXKHO HaIHCATh

E,= r—|—q,3r,

Tae r H r’—palHyCH-BEKTODH, NpPOBEJEHHEE H3 3apsAioB § H ¢
B pacCMaTpHBaeMylo TOYKY. BBelleM BTOpoe mNpEANONIOKEHHE, TaKXe
ONnpaBAblBaeMOe IOCHEAYIOLIHMH BBIYHCJIEHHSIMH, YTO II0JE€ BO BTOPOM
JIMTeKTPHKe MpPeJCTaBAseTCA BBIpaXKeHHeM

er3

"

E,=-1_
2 Bgfs r,

npuyeM BTOpoil (DHUKTHBHBIH) 3apsAl ¢” COBMeIUeH MPOCTPAHCTBEHHO
c 3apsgoM ¢ (Ha puc. 15 oH He H306paxeH).

Tenepp Heo6xoxuMo BHIpaxkenus aasa E; u E, «cmiuTb», uToObl Ha
rpaHHlle pasjesa AHIIEKTPHKOB YIOBJIETBOPS/IMCh TPAHUYHEIE YCIOBHS:
HeNpepLIBHOCTb KacaTelbHbIX KOMIOHEHT BeKTopa E H HOPMaJbHEIX KOM-
noHeHT BeKTopa D. IlepBoe ycioBHe uMeeT BHJ

q
€1

a Bropoe

g cos @ —q" cos p=¢" cos @.
CylnecTBeHHO, 4TO YroJ ¢ BhinajaeT H3 oboux ypasrenuil. [Tostomy,
ecin ¢" W " ONpefeNMTb W3 STHX ypaBHEHHH, T[PaHMYHblE YCJIOBHS
6yayT YAOBJETBOPEHH BO BCeX TOYKAX rpaHHubl pasfena. Takum mytem
HaX0JAHM

le—e g 2 g
El_elrsr e sl+e,r’3r’ E’_31+82r3
1 82’—81 q2
67. F= 461 ea-l-e ol rie d—paccrosiHHe 3apsja OT I'DaHHIH

pasfiena. 3apsi NPHTATHBAETC K MJOCKOCTH, €C/H & > €;, M OTTaIKH-
BaeTcsl, eClH & < €.

68. Q= ER?=22500CrCd.

69. P=2nor= 2L _ &
(4nR?)? “8nRs

VYkasauue. [lycTh 0—rnoBepXHOCTHAass NJIOTHOCTb 3apsfOB Ha
chepe. HanpsikeHHOCTb TNOJISI CHADYXH Y MOBepXHOCTH cdepbl paBHa
410, a BHyTpH paBHa HyJIO. Bblle1HM MLIC/IEHHO 3/1€MEHT MOBePXHOCTH dS.
[Nosie y MoBepXHOCTH MOXHO paccMaTpHBAThb KaK pe3yJbTaT HaJOMeHHS
ABYX moJeil: 1) mosis 3apsioB, HaXOAAUIHXCA Ha 3jeMeHTe dS M cO37al0-
WHX HaNpsKEHHOCTb 271G CHapyXkHU H BHYTPH, H 2) NoJs BCeX OCTaJb-
HBIX 8apfANOB; CJIENOBAaTeJbHO, [0J€ OCTaJbHbIX 38P#ANOB DaBHO 271G H
HanpaeJeHo Hapyxy. Orciona cuaia, AeHCTBYWULAs H3HYTPH Ha 3/MeMEHT
dS, paBha 2n00 dS. IlosTomy pasaenne 6yner 2mo2.
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70..Ha eaunuuy NOBePXHOCTH HE32PSIKEHHOTO . MBLIBHOFO Iy3bips
neii TBYloT: 1) cusa paBjeHusi, oOpaTHO NpONOpLHOHAAbHA O0OBEMY
My3blpsi, T. €. NPONOpLHOHaJbHast |/R%, u HampasJieHHas Hapyxy, u 2)
CHJIa NIOBEP XHOCTHOTO HATSKeHHs, MponopuHoHaibHas 1/R u HampasJeH-
Hasi BHYTPb ny3wipss. Ilpu onpenesnennoM paiuyce R 3TH CHJB YPaBHO-

BeILIHBAlOT APYyr Apyra:
a c

BR="
rie TOCTOSIHHbIE @ M ¢ 3aBHCAT OT KOHKPETHBIX ycjaoBuit onbita. CooG-
IUMB MBIIBHOMY MY3bIPIO 3apsif, Mbl no6aBHM K cuje, AedcTByOuiei
HapyXy, elle CHJIy 3IeKTPOCTATHUYECKOTO OTTaJKMBAHHS  3apsi0B
(cM. 3anauy 69), nponopuHoHanashy'o 1/R%. Jns paBHOBecHs He06X0AUMO,
4TOGbI
a b
—_ = 29
3+ 4 ‘
RI Rl R
OTciola MOXHO INOJIYYHTh CBA3b MEXAY H3MEHCHHEM CHJ, AeHCTBYIOWHX
Ha eIMHHIY NOBEPXHOCTH Ny3uips, H H3MeHeHueM AR, paauyca:
a - 4b c\A
apo (St e ) OR:
Rl Rl R/ R
BennuuHa, crodmas B CKOGKaX, MOJIOXHTE/NbHA, [QITOMY  pPaBHOBECHE
6yser yCTOMYHBEIM. YBesquueHHe R; BBbI30BeT GoJibilee yMeHbIUeHHEe CHJI,
NeHCTBYIOUIHX HapyXy, a [OTOMY Pe3yJbTHpYIOUlas CHJa GyAeT YMeHb-
lWwaTh pajgHyc, T. €. BO3BpalllaTh €0 K PABHOBECHOMY 3HaueHHio R;. Ha-
060pOT, yMeHblIeHHe pajHyca Bbi30BeT ‘GoJibluee yBeNHYEHHE TEX Ke CHJ
H paBHOJeNCTBYIOWAs Cuia GyNeT yBeNHYHBATb Painyc.

71. Q2=16 7ur3 (1264 7Pr). Ecau r > 6/P=>5. 10-5 cM, KaK 3T0 umeer
MeCTO B ycnonnu’aaaaqu, 10 Q=4r2 V7RP=' 1,87.104 CI'C3=6,2.10-¢ K.
B stoM cayyae 3apsi ( MpPaKkTHYeCKM He 3aBHCHT OT MOBEP XHOCTHOTO
HaTsDKeHHs. B NPOTHBOMO/IONKHOM cayuae, Koria r<o/P=5.10-%cm,

Q=8 V 3nor.
_— .

Puc. 215.

72. Tlone BHYTPH chephl PaBHO HYJNIO, a MNO3TOMY MOTEHUHAN @
HMeeT TOCTOSIHHOe 3HAYeHMe M paBeH 3HAUEHHIO [MOTEHLHana CaMoM
ctepnl, T. e, ¢=4nRo, a BHe cdepbl HOTEHIUHA PaBeH @ = 4R*0/d
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(TOnKas nuAHA Ha puc. 215). E BHyTpH cdepm paBHO RyJIO, 2 BHE
chepn E=4nR?%0/d?> (xupHas ausus Ha puc. 215).

\ /e
73, Uyake= (I,%) .

o

Puc. 216.

74. Tlone. 6yner WMeTb BHA, MOKasaHHbil Ha pHc. 216, Tlotenunan

BHeWHero wapa Q/Rj, a noTeHunajs BHyTpeHHero Q (RI—I—R-I—z—}--R]—z .

Ecay BHewnHii map 3a3eM/nTh, TO €ro noTeHuHasn 6yleT paBeH Hy.Jo,
a notenuHas BuyTpennero wapa Q (Rg— Ry)/(R1R3).

£

Yk
14 £&

fo

%f’o """""

et e

S
s
N I
]
gy

4
Puc. 217.

75. Cu. puc. 217, a w 6. Eg=0,1CIC3, ¢,=1,5CrC9=450B.
1656



76. YacTb cuIOBBIX JHHM, HIYMHX OT 3apsga - 2¢, GyAeT OKaH-
9uBaTbCSl Ha BHyTpeHHell CTOpOHe 3aMKHYTOH OGOJIOYKM, 3HAYHT, NOTEH-
uuan ee OyLeT HHXKe NOTeHIMana NMPOBOAHHKA, HMelollero sapsag -+ 2¢.

77. 3apsi DPOTHBONOJOKHOTO 3HaKa, PpaBHBI IOJOBHHE 3apsna
nysbipsi (cM. 3amauy 69).

78. PeweHnne. Ha eauHuuy noBepXHOCTH chepsl AeHCTBYeT Bbl-
rankuBaomas cuiaa f=Q2n/(8nR?2). Orcioia HHTErpHPOBaHHEM JIETKO
7 nonyunts F=Q2%/(8R?).

\ 79. F=Q (Q+20)/(8R?).
80. F=x2/(nR).
81. F=u% (%~ 2x,)/(R).
o 82. E=2 V5 nc (puc. 218).
83. DKBHNOTEHUHAJbHbE NIOBEP XHOCTH MO~
Zno JISl— IVIOCKOCTH, HAKJIOHEHHble K 3aPsiaKeHHOU
IJIOCKOCTH C IOBeP XHOCTHOH NJIOTHOCTBIO 3a-

20 psiia O noj YIJIOM O, ONpejejsieMbIM COOTHO-

Puc. 218. meHneM tg a=2. [ToTeHunan @ JHHeHHO W3-

MEHSIeTCsi C PacCTOSIHHeM OT JIMHHHM Nepeceve-
HHSL moBepxHocTeH. [l NOBepXHOCTH € IJIOTHOCTBIO 3apsja 20: ¢ =
=— 2n0x +-¢. J];19 moBep XHOCTH C IVIOTHOCTBIO 3apsia O: @ =— 4702 +c.

84. 0=10,00265 CI'C3.

o

N |

Puc. 219.
85. DJieKTpHYECKOe MOJe PaiHaIbLHO M ONpefeNseTcss BHPAaXKEHHAMH
) 0, ecin r < Ry win R3 <r < o,
Ry (Re—Rs) Q

ReRy—Ry 750 oM Ra<r<Ra

E= Q
——R‘:E R: —Ri))f_2’ eCcIn R2 <r<Ks

0, ecan r > R,
rle r— paccTOsiHHe OT LeHTpa cdep.
86. R=1m.
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87. BHyTpH umIHHApa mNoJe TaKoe XKe, Kak M B 3anaue 82. Bue
UMJHHApPA, €CIH OCb €ro HanpaBHTh 1O OCH Y, NepBYIO 3apsXKeHHYIO
IVIOCKOCTb COBMECTHTb C KOOPIAHWHATHOH mIockocThio YOZ, a BTOPYIO ~
¢ KoOpAHHATHOf miocKocThio XOY (puc. 219), KOMNDOHEHTH HampsKeH-
HOCTH TOJIsi B IPOU3BONBLHOM Touke A (x, y, 2) 6yayT

2no [l—%] no ocu X,
0 no ocu Y,
2no [2—(;%-)-] no ocu Z.

88. Ecin Hayaso KoopAauHAaT B3siTb B LeH1pe cheprl M ocb Z Ha-
MpaBUTb TNEPHEHAHKYJIAPHO K MJOCKOCTH (puc. 220), TO KOMIOHEHTH

V4
0 A(zy2)
=
¢"0 T~
7K
7,
Puc. 220.

HalnpAKEHHOCTH nojs B Touke A (x, y, 2), Jexaumell BHe coeprl, OyAy?
4nR%0x
(it
4nRtoy
. (22429
2
2no [l+ 2R% 5 ] no ocu Z,
2y 20
B Touke, Jexaueli BHYTPH cdepbl, NoNe HanpaBJeHO BROIb OCH Z

H PaBHO 270.

89. p=1,3.10-3 CI'C3.

0. 0= — 0y = (f1—0), 01 =03 =5 (91-+a); E=2% (g1—0a),
E' =21 (q1+q2)-

91. 1) Mo 40 B. 2) Hyab Mexny niactunkamu I u 2 u 40 B mexny
nJacTHHKaMu 2 H 3.

92. 40 B.

93. E,=Vx/d? E,=V (x-}d)/d%

94, HanpsikeHHOCT NOAS B HamlpaBJeHHH H3 Toukd I B Touky 2
pasua Ey, = (91— @;)/a, TAe a— AJinHa pe6pa Ky6uka, AHaNOrHYHO, Ejy=
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=(p1—@3)/a B Eiy=(¢1—@,)/a. Bekropnas cymma Eq, E.3, Ey
OnpeAesqHT NPHGIHIKEHHO HalNpSKEHHOCTb MOJIA B OKPECTHOCTH Tovek [,
2,8, 4.

95. V;, = 0,25 CI'CI; V3 = 0,75 CI'CI.

96. YmenbwnTcs B Ba pasa. .

97. Pewenwue. [loTeHunann npoBOAHHKOB SIBJASIOTCH JIHHEHHBIMH

OZHOPOAHBIMH OYHKUHAMH HX 3apsifoB: (p;=2 A;irqr. B cuny cummer-
k

puu Bce KospduuHeHTE A;jp C OAHHAKOBHIMH HHIAEKCAMH DaBHBl MeXAy
co6oit. Touno Tak ke paBHbl BCe KO3pDHUHMEHTH C Pa3sHHIMH HHIEKCAMH.
OGo3Hauass 3TH Ko3(pduuueHTH uepes A u B COOTBETCTBEHHO, MOXEeM
Hanucath @;= Agy+ B (g+gs) ¥ aHANTOTHYHO VIl OCTalbHBIX MPOBOA-
HUKOB. [lpu 3apsake nepBOro wapa OH NoJyvaeT MOTeHUHan @y=Aq,.
Ipu sapsike ocTaibHbIX IBYX WAapOB MOTeHUHaJl MepPBOTo wWapa Me-
HSIeTCSA, HO ero 3HauyeHHs JUIA pelleHHsl He HyXubl. [Ipu 3apsuke BTO-
poro uiapa ero noTeHUHal CTAHOBHTCA PaBHBIM TaKxe ¢;= Aq,-- Bg,.
AHanornyHo, A1s TpeThero mapa @y = Agg+ B (91+ ;). Takum o6pasom,

Aq1=Aqs+ By = Agy+ B (¢1+¢s). Otciona gs=gq3/qs.

98. g5=03/q1; q4=q3/qt.

99. V ~ 189 B.

100. Ha paccrosnun d (B canTHmMeTpax) oT o6llell OCH UHJIHHAPOB
E =~ 39/d CI'C3.

102, A=pg/d®.

103. Her, Tak Kak Takoe nojie He GyJleT NOTeHUHa/lbHbIM. JleHcTBH-
TeabHO, paGoTa NPH NeEpeABHXKEHHH 3apPA1a MO NPAMOYIONBHOMY 3aMKHY-
TOMY KOHTYPY, JABE CTOPOHBl KOTOPOro Napa/ielbHbl MOM0, a jBe
neprneHfuKy/AAPHE K Hemy (puc. 221), GyLeT OTJIHYHA OT HyJs.

Nl
ZJHIN

Puc. 221. Puc. 222.

—_—

104. [NoTeHI1Ha/J NPOBOAHHUKA YMEHbIUHTCS.
105. YMeHbLIHTCA.

106. V =2nqd/S.

107. Cm. puc. 222. E =06ng/S.
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108. V=Q (Ra— Ry)/(R1R2) =750 B. HanpsikeHHocTs mosst BHyTPH
nepeofi coepni paBHa HyJI0, Mexny chepamu Q/r2, Bhe BTOpOIl chepht
2Q/r%, rie r — paccTOsiHMe pacCMaTPHBaeMOi TOUKH OT LeHTpa cdep.

109. 1) ¢=9-10% B. 2) 3apsx He yxepXKuTCs, TaK KaK HampskKeH-
HOCTb NOJIA Y noBepXxHocTH wapa 6yxer E =90 kB/mMm.

h+d h
110. E=2n0< Vit — Vh2+R2> , CM. 3sanauy 19.
Ecmn d<€h, 10 E zM
(h?+R?) /e

111. Q =~ 265 CI'C3.

112. YBesuuyHTCA B MOJATOpPa pasa.

113. Ypennuntca na 200 n®. IosokeHue JuCTa Ha Pe3yJbTaT He
BJIHfIET B TOM CJy4ae, KOrjJa OH OCTAaeTCs MapalulesIbHbiM OGKJIaiKaM.

114. C=35 cm. )

115. Pemenmue. [lone GoJbluoro mapa B €ro MOJOCTH OXHOPOLHO

H paBHO 4mpr/(3e), rae r=0_é — BEKTOD, NpPOBeeHHbIH OT LeHTpa 60Jib-
woro wapa O K ueHTpy Majsoro wapa C. YMHOXHB 5T0 mose Ha 3apsig
majsoro apa, naiinem F=(4mp)2 R3r/(9¢).

116. C=R/2.

VYxkasanue. Ecin R<Ld, rae d—paccTosinve MeXAy Liapamd,
TO eMKOCTb OJHOTO Iapa OTHOCHTEJBHO MJOCKOCTH CHMMETPUH Tnputiu-
eHHO paBHa R.IIo3ToMy eMKOCTb MeXAy IlapaMH MOXHO pacCMaTPUBaTh
KaK eMKOCTb IBYX KOHJEHCAaTOPOB, BKJ/IOYEHHBIX MOC/IeJ0BaTeIbHO.

117 C= Ca aK*—CaCCCK_I_CK ax'
C-K +Ca-c
118. C _Cl—gz‘l'ca’ Ca_c___—crl;Cz‘i‘Ca, Con= Crl-(ia—cs
119. 1) EmkocTs 6ataped, BKJIIOUEHHOH mNO cxeme a), GoJblue,
2) C"_C fC , C3 MoXeT 6biTb J110GOH.
120. Ins uMAMHIPUYECKOTO KOHIEHcaTopa C=m. Ecan

Ry;=R;+AR, TO In(Ry/Ry)=In(14+AR/R;) =~ AR/R,.  Toraa

lRl QﬂR { S
C= m_Q_nA—R—MAR , rae S—G6oKoBasi MNOBEPXHOCTb LHJIHMHAPA.
Ins cdepnyeckoro KOHIEHCATOPa AOKAa3aTebCTBO aHaJOTHHYHOE,

121. Ir =const, rge !—pinsa Tpy6ku, r—ee paauyc. Konpenca-
TODHBIE KJEMMbl MPHMEHAIOTCH MIS GoJiee PABHOMEPHOTO MajeHHS MOTeH-
uuajza B H30MSUHH, @ CAeLOBATENbHO, H YMEHbIUEHHS MaKCcHMaJbHOTO
3HAYeHHS HaNpPSKEHHOCTH NoJisi B H3oasaTope. Ecau usonupyiomas tpy6ka
6yneT HMeTb TOJIIHHY [OPfAAKAa pagHyca MPOBOAA, TO HAMPSKEHHOCTb
y npoBoja Oyier MNpkMepHO B JBa pa3a Gojblue, YyeM Yy MOBEPXHOCTH
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TPyOKH, 8 B KOHIEHCAaTOPHOH KJeMMe C OueHb TOHKHMH CJAOAMH Hamps-
eHHOCTh OYy/leT BCIOAY NOYTH OAHHAKOBOH.

122, YBeAHUYHTCH NPHMEPHO BJBOE.

123. YBeJIRYHTCS NMPHMEPHO B TPH Pa3a IO CPABHEHHIO C eMKOCTBIO
KoHJieHcaTopa 6e3 KOPOGKH.

124, V1=6§—+02€; )] nggﬁg%;, rae Vj— HanpsikeHue Ha KOH-
nencatope Cj u V,—mHa konuencarope C,.

125. V;=3 B; V,=1,6 B; V3=3B; V,=1,6B.

126. V,=3,6 B; V,=1,8 B; V3=3,6 B; V,=1,8 B.

Ci&1+Cef:. | _C1(E2— &)

127. V1= CI—I"Cg s Vz— Cl+C2 .

Y xasanue. 3apans Ha oO6KJI8IKaX KOHJAEHCATODOB CBS3aHBI pa-
BeHCTBOM Q;—Q,=C;&;, KaK 3T0 CleiyeT H3 3aKOHA COXPaHEHHs
3apsia.

128. TIpu nocnepoBatenvHoM. V=11256 B; C=0,8 mx®.

129, Ero 3/1€KTpOeMKOCTb JOJKHA ObITh 3HAYHTEJILHO MeHbLIE 3MeKTPO-
€MKOCTH NPOBOAHHMKA, YTOGE NPH NPHCOENHHEHHHM 3JMeKTPOCKONa MOTeH-
LHMaJl NPOBOAHHKA He MEHSJCH.

130. V=1413 B.

131. 1) 'E;=6,28 CIC3; 2) E,=3,14
CI'C3; 3) cuna orrankuBaHus F=12,6 nuH.

132. Tloab3ysick 3Hauenusimu Vi, V, n
Cy, ompejensieM 3/JeKTPOEMKOCTb OTHOCHTE/b-
HO 3€MJIH 3apSXEHHOTO Tesla M 3/1eKTPOMeTpa
(puc. 223). DTa 3JIEKTPOEMKOCTb BhIpaXkaercs

Vs
Vi—V,'
TouHnocTs ompepeseHust 3apsia 3aBUCHT OT
TOYHOCTH onpelejeHuss BeanyuH V; u V, n,
Puc. 293. KpoMme Toro, ot pasHoctd V,—V, Uem Goib-

me V;—V,, Tem TouHee onpejeseHHe 3apsja.

tak: C,=C, 3apaiu paBed Q=C,V;.

133. V=17,25 xB.
€18, S
134. C= .
4n [h (eg—&1) +-de,]

135. B Bo3nymnom 3asope E=D=4nh P/d. BHyTpy nJIacTHHKH

E=—A4n (d—h) P/d, D=4nh P/d.
- S . _S(e1tey)

136. l) C1—2ﬂd(l/81+ 1/82)’ 2) CQ—T. Cz > C]_, TakK

KaK (g;-&g)? Bcerna Gombiue 2¢,€,.

_ See,
187. C= 4nnd (¢1+ &9)°
_ S(e—egy)
138. C= 4ndn (g;/e;)’
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Ykasanne. Tak Kak IH3IeKTpHUeCKas NPOHHLAEMOCTb MEXAY

gy— €&
06KJTaiKaMH MeHSieTCs 10 33aKOHy &= g; |} — 7] ! %, rme x— paccTosiHHe

OT NepBOH IVIaCTHHB, TO PasHOCTb IIOTEHLHANOB MEXAy OOKIaJKaMH
MOJKHO 3amHcaTbh Tak:

d

dx
V=Sde=DdS————
d g e1d+ (€5 —gy) x°

rie E—HanpsXeHHOCTb noss, D= 4mo— snekTpuyeckas HHAYKIHS.
139. YBenuuutcs Ha V (e— 1)/(4nd).

eV
140. E.—:m ~ 1750 B/cm.
_(+DRRy 9
141. (l'—-———2 R,—R) =120 cm.
. 4nQ 1
142, ‘E=m 7 » TAe r—paccTosHHE OT LeHTpa wapa.
1541 T €254z
C=9131+9282 RiR,
4in Rz_ Rl'
4n Q
143. E:m e [Je r— paccTosiuue OT OCH KOHJeHcaTopa.
C= D181+ Po8r

4nln (Re/Ry)
144. B Touke Ha PacCTOSIHHH r OT UeHTpa wapa (R; < r < R,) Hanps-
XeHHocTh E = 1000/r2 CI'C3.

145. E'=(e—1) E/3. Ecau noJsipH30BaHHOCTb JAM3JIEKTPHUYECKOi
cpeat P, 10 (e— 1) E=4n%. HanpsxkeuHocTs mnoss B LeHTPe chepH-
yeckoil mosoctH E’'=4nP/3. B camom gene (puc. 224),

Tt 2% F11
P L R2gi
E’ =S do P cos b ;;2 sin 6 do cos 9—-—2::.3793‘ sin 0 cos? Gdf)——-‘}—:;I P.
0 0

146. OGpasywoulylocsi NpH 3a3eMJieHUH BHYTPeHHelH cephl cHCTeMY
MOMKHO pacCMaTpHBaThb KaK Napa/ile/lbHO COEJHHEHHble cQepHYecKHit
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KOHIEHCATOP H BHeIHIOW cdepy, HMEOIMYI0 eMKOCTb Ry OTHOCHTENBLHO
BeckOHeYHO yjajeHHOH cdephl.
147, E=V/(d1In2).

148. He uamenntcs.

149. o =— @o/(2nd?).

Pemenue. Ecanm x— paccTosinue OT MJAcTHRB C NOTEHUHATOM @,
TO HanpsXeHHOCTb NoJf no TeopeMe I'aycca onmpenensieTcst ypaBHeHHeM
OFE/0x = 4np. Tak Kak NOTeHWUHas ¢ CBA3aH C HaNpPSAXKEHHOCTbIO noJas E
paBencTBoM E = — dgp/dx, To d*@p/dx?>=— 4np. OGumee peleHne nocnaeg-
HEro ypaBHEHHs

¢ =— 2npx24Cx+Cy.

YuutbiBas YCa0BHA 3alayM, HaXoAHM KoHCTaHTH C u C; M OTBeT.

150. B Touke Ha pacCTOAHMM 7 OT OCH LMJIHHAPOB NOTEHUHAN

_ %ot 70 (Ri—Ri) e
=R Ry /R)—mp (r*—R).

Pewenne. Ilo Tteopeme Iaycca ans KosbleBoro cjosi paguyca r

TOJNIH Hb dr

E 2nr — (E—‘-i£ dr) 25 (r—dr) = 4np 2nr dr,

E 1
rae E — nanpsxeHHoctb noas. Orcioaa Z—r-l-T E=4np, wim mas no-

1eHuMana -
<P 1l do
+ T dr 4zip.
Yacthoe peleHHe STOrO ypaBHeHHs q>1 =—npr?. Pemenne cOOTBeTCT-
1 do

BYIOLIEFO OAHOPOAHOTO YypaBHeHHs d72+ =0 umeeT BHL Qg =

rdr
= CInr+ C;. Takum oGpasom, oblllee peleH He HEOXHOPOAHOTO YPaBHeHHs
=1+ @;=CInr-Cy—mnpri.
TloneTaBnss ClOfa 3a]aHHble B YCJIOBHM 3alaud 3HAa4Y€HMs MNOTeHuHaJa,
naxonum C n C; M nosiyyaem OTBeT.
151. Toabko pacTATrHBalouthe, HOpPMaJibHble K NJIACTHHKE.
153. Cusia NpUTAXKEHHUS He H3MEHHTCH.

-1 Vez 2

154, = Bntg (ellz-i- 5211) )
2
155, F= >~ ( Ve ) )

Liet1,
156, h= V2 8,—1) =~ 5mMM.
atg (Di— D3) In(D4/D))
157, A= 2“" (dg—d). 3a cueT sHepruH NEKTPHYECKOTO MOJIH KOH-
JAeHcaTopa.
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158, W =¢%/(2R)..

159, W —3¢%/(5R).

160. M= (e—1) R*V?/(16nd). Moment cun1 M CTpeMHTCi[ BTﬂHyTb
LM3JIEKTPHUECKYIO MJACTHHY BHYTPb KOHAEHCATOpa.

162. p=E/(2mnr).

4n
HbIM MOMeHTOM p = R3E.
164. TloTpeGnsiemasi MOLLHOCTb MEHAETCSI OGPATHO [PONOPLUOHAJIBHO

. 3E .
163. 0 =—=2 cos J. BHe cdepsl — 10Jie TOYEYHOTO JHIONSA C JHUNOJb-

SV? dx )
KBafpaTy pPacCTOAHHUSA: —— —=——s —— , [l€ S—MIomanb NJacTHH KOH-
Apaty p dt ~ 8mx% dt
JeHCcaTopa, X — pacCTOsiHHe MeXJy HHUMHM, V — pasHOCTb MOTEHUHAJoB H

t —BpeMs.

[1pu pasgBHKeHHH IVIACTHH 3aTpayHBaeTcs MeXaHHuecKas pa6ota u
yMeHbIUaeTcsl 91eKTPHueCKas 3HePrHs KOHIEHCaTopa, Tak KaK OHa paBHa
CV?/2, a C ymenpwaercsi. Ho npu 3TOM 3apsibl CTeKalOT € NJACTHH
KOHJAEHCATOpa, T. €. ABHXYTCS MPOTHB 3.4.C. Gatapen. Ha npoasuxenue
STHX 3apsiJoB H HIET MeXaHHWyeckas pa6oTa H OcBOGOAMBIIASACH aﬂepmﬁ
KoHjeHcaTopa. Takum o6pa3oMm, B 3TOM cayyae KaK MeXaHHuecKas, TakK
H 3/IeKTPOCTaTH4YeCKas SlepPruH HJIH NePexXoisiT B XUMHYECKYIO SHEpTHIO
GaTapen, MM PAaCXORAYIOTCA Ha Harpenaﬂne ee.

_(+98S o2 o .
165. 1) C_—Snd .2 E= R HanpsXKeHHOCTb NOJA OXH-
HaKoBa B BO3jlyXe W B xujakoctd. 3) B Bosgyxe o= Smd (19 ; B JKHA-
, eV SV2 g—1
KOCTH O REITIET R 4) AW = 8nd e 1 3a cuer sHepruu AW co-

BeplIeHa pa60Ta NnpH noabeMe XHAKOCTH MexXJYy MNJaCTHHAMH KOHJeHCa-
TOpa. Yponem: 2KHAKOCTH Me)KAy nJacTHHAMH 6y1le'r BbillI€, 4Y€M B cocyae.

2
1686. I/IameHeHMe .3HeprMH KOHjeHcaTopa: 1) AW, uﬂ.

— 2
~—318 spr; 2) Alt'/z:.% =~ 4 1590 spr. Pa6ora, coBepiiaemas

NpH yRaJleHHH CTeKASHHOH niacTurel: A; = 318 spr; A, =+ 1590 apr.

PeweHue. B o6onx ciayyassix He. TOJbKO H3MEHSIETCS SHEPIHS
KOHJIEHCATOpa, HO M 3aTpayuBaeTcsl paboTa Ha yJAa/leHHe IJIACTHHB. JTa
paboTa BO BTOPOM cJlyyae GOJiblle, TaK KaK 10 Mepe BbIABHTAHHS HJACTHHbI
HanpsiXKeHHOCTb TNOJsi B KOHJEHCATOpe YBEJHYHBAETCH, B TO BPeMs Kak
B NepBOM CJIyyae OHa OCTaeTcsi HenaMeHHoil. B mepBoM ciyyae mpu yaa-
JIEHHH ILJIACTHHb H3 KOHJEHCAaTOPa He TOJIbKO COBepILaeTcsi MeXaHHYecKas
pa6oTa, HO yMeHbIIAeTCs. SHEPTUSI KOHAEHCATOPa H YBEeJHUHBAETCs 3HEp-
rusi Gatapen (cM. 3ajauy 164). PaGora, coBeplueHHast MpOTHB 3.4.C. Ga-
tapen, A=AQ:V, rane AQ —u3MeHeHHe 3apsiia KOHLEHCATOpa NOC/E yaa-
neHns naacTuibl. Tak kak AQ=(e—1)CV, 0 A=(e—1)CV? u.npu
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YAaJIeHHH TI'JIACTHHBI COBepIuaeTcsl MeXaHHuecKas pa6ota Ay =A-+AW; =
= (e— 1) CV?/2 =4 318 spr. Bo BTOpOM ciyyae npH yAaJeHHH MJIaCTHHEI
coBeplIaeTcss MexaHHyeckas paGoTa, paBHas YBeJHYEHHIO SHePIHH KOH-
nencatopa: Ay =AW,=+ 1590 spr.
nR2V?
167. M= T6nd
Pemenne. Ilpn noBOpoT: NOABHXKHBIX NJIACTHH KOHAEHCAaToOpa Ha
yron A® 3apsin Ha HuUX yBeauuutcss Ha AQ. McTouHHK 3.1.Cc. cOBepLIHT
pabotry V AQ. Dra pa6oTa noiineT Ha yBeJHUYEHHE 3JEKTPOCTaTHYECKOW
sHeprun KoHieHcatopa A QV/2 u Ha pabory.cun nputsaxenus M AQ.
Toatomy VAQ=M A®+AQV/2, unn

~ 510 auH.cMm.

MAS =5, (167.1)

VBeanuenue 3apaga AQ=ACV, ausmeHenne eMkocTH AC =nR?*A0/(8nd).
TopcraBnsas 5TH buipaxenns B (167.1) n cokpawas Ha A®, noayuaem
OTBeT.

168. o ~ 6,5.10—8 CI'CD.

169. Pemenne. Mckomas 3aBHCHMOCTb HAaXOAHTC B TOYHOCTH
TaK e, KaK H 3aBHCHMOCTb YNPYTOCTH HachllIEHHOTO IIapa OT KPHBU3HHI
NOBEPXHOCTH XHAKOCTH (Popmyna Tomcona). Hajo ToabKO yyecTs BJus-
HHe 3JeKTPHYECKOTO MOJIS HAa BHICOTY MOAHSATHA MKHIKOCTH B KamUIspe.
DeKTpHUECKOE INOJIe NOJIKHO OBITb IePNEeHAMKYJSIPHO K IIOBEpXHOCTH
MEHHCKa JXHMAKOCTH B Kamnuiispe. BJHsiniHe Takoro Mosisi 3KBUBAJIEHTHO
YMEHbLIEHHIO NOBEP XHOCTHOTO HATSXXEHHS XUAKOCTH 6. M3 KanuispHoro
JaBneHusi 20/r HalO BBIYECTb MaKCBEJVIOBCKOE HATsXKeHHe

D? 1 1\ ¢ 1 1
8n e/  8urt €/,
rae D — snekTpHueckas HHAYKUHS, &— AUIJIEKTpHUYECKAsl MPOHHLAEMOCTh

Kaniu, a r—ee paguyc. Ilna mpoBojsfileil Kamauw B 3Toft GopmyJe cie-

JlyeT MOJIOXKHTb &€= o0. TO e MOXHO JeslaTh AN BOAbl BBUAY GOJILIIOTO
3HaueHHs JU3JIEKTPHYECKOH npoHHumaeMocTH mnociefHeil (e=81). B pe-

syJsbTaTe BMecTo GopMyJibl ToMcOHa moJyuuTcs
Py __ poy | 20 g
In 2= bon (PO—P— i) (169.1)
Mpu r=0 u r= o0 3Ta opMysna naer cooTBeTcTBeHHO P=0 n P=P,.
B npoMexyTKe MexXAy STHMH 3HaUeHHAMH YNIPYTOCTb HaCHIILEHHOTO napa P
pocturaet Makcumyma. Iuddepenunpys (169.1) no 7 u nonaras dP/dr =70,
HaXoJHM, YTO 3TO NPOMCXOAMT NMpH

r=ro= v/ ¢*/(4n5,). (169.2)

IpumennM mosyueHHble pe3yJbTaThl /s  Kaljd BOXH, MoJaras ¢
PaBHLIM 3/€MEHTaDHOMY 3aDARy e, HaXOAsleMYyCs B LeHTpe Kanuu. Ilpn
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20 °C a5 Boanl 6 =73 pun/cm. [lo dopmyne (169.2) maxozum ro=26,3X
% 10-8 cM. Ilpy TakuX MasjbiX pasMepax Kamejlb MaKpPOCKONMHYECKHe
$OpMyJIBl, KAK TOUHBEIE KOJIHYECTBEHHbIE COOTHOILEHHS], CTAHOBATCH COMHH-
TeJbHBIMH. TeM He MeHee Mbl BOCHOJNb3YeMCS HMH, PacCUHTHIBaf, YTO
rpy60 KauecTBeHHO DesyJIbTaThl HoJydYaTcs MpaBHAbHbIMU. ‘Mbl He Gynem
TaKXe CMyllaTbCcd TeM o6CTof- A,
TeCTBOM, YTO B peajbHbIX yC- !
JIOBHAX OCaXAIONLHeCs HOHBI He \
NOMafaloT B UEHTP KANH, a MO- | \
I'yT HaXOAUThCS B Heil B JroGom
MecTe. 3aBHCHMOCTb YNPYTLOCTH
HaChillleHHOTO Napa Haj 3apsKeH-
HO#l KamnJieit OT ee pajuyca npen-
craBjieHa Ha puc. 225. Ta xe 7
3aBHCHMOCTb JUISl He3apsKeHHOH

1 1 1 1 1
Kan/ml NpeiCcTaBaAeTcd NYHKTHP- 7 7 3 7 5
HOMt KpUBOH. 3ap sl KalH YMeHb-
LIaeT YNpyrocTb HaCHIIEHHOTO Puc. 225.
napa, npuyeM npu r < ry, ynpy-
rocTh NMapa PacTeT ¢ yBeJHYEHWEeM pajauyca Kamiu. DTHM H oGbscHseTcs
KOHJIEHCAllUsl Napa Ha HOHaXx.

170. Pemenune. Baenem npsiMOyroJbHyIO cHCTEMY KOODAMHAT, KaK
yKasaHo Ha pHC. 37 (ocb Z mepneHAMKYJsSpHAa K TIUIOCKOCTH DPHCYHKa M
napajejbHa JJHHHBIM CTOPOHaM IJIacTHH). Kickomoe nosie nOTeHUHAIbHO
U YIOBJIETBODSieT ypaBHeHHIo Jlamnaca

¢ , ¢
et =0

Ha npoBonuuke AC (T. e. npu y=0) norenuman nojxes ob6paimaThCs
B NOCTOSIHHYIO, KOTOPYIO Mbl HDHMeM paBHO# HyJ0. McKoMmoe pelnenne
6yzer p=axy-+ By, rae a u P—nacrosineple. B cuay CUMMeTpHH MO--
TeHLHaJN @ He JOJIKeH MeHSIThCS NPH 3aMeHe y Ha —y, a motomy B=0.
Jlnisi HanpsXeHHOCTH MOJsL NoJyuaeM

- —_9% _
Ex——ﬁx---—ay, Ey——gy———-— ox.

IMocTosinHas o HaiifleTcsi MO PasHOCTH NMOTEHIIHAJIOB MeXAy ToukaMu A u B
(nu Mexpy Toukamu C u D). INotenunane Touek B u C paBHB COOT-

BeTCTBeHHO Q=+ V/2, ¢c=— V/2. Hanpsxennocts nons Ey Ha no-
BepXHOCTH TUiacTuhbl AB (T. e. mpu x=—d/2) Gyner E,=—V/(2h)=
= ad/2, oTkyaa a=— V/(hd). OxoHuaTenbHO

Ey=Vy/(hd), E,=Vx/(hd).
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Ypabnenne cunosoit aunun dx/Ey=dy/E, nmeer Bmi

dx__dy

y x

’

OoTKysa y?—x%2=C, T.e. CHJOBHIMH JHUHHAMH SIBISIOTCS PaBHOCTODOHHHE
runep6oasl. IIpu C > 0 ocn runep6oa cosnagaior ¢ ockio Y, npuC < 0 —
c ocblo X. Jlnsl BLISICHEHHSt CMBICIA NOCTOstHHOM C 0603HauMM uepes a
PacCTOsiHHe OT BeplINHb TMIepGoJibl Lo Hauasa Koopaumart. Ilpu C > 0

KOOPJHHATaMH BEPIIHHEI T'RNEepPGOJIbI

-6yayT (0, a). OHM LOJKHEI YyLOBJET-
o BOpATh ypaBHeHuwo a?—0!=C, or-
- Kyla C=a? AHajOoruuso, Ljs BTO-
poro cayyas (C < 0) C=—a? Ta-

Y]
\_/
~_ | KuM o6pasoM, TNoJyualwTCs JLBa Ce-
\/ MelicTBa runep6o.:

Y2 —x%=aq? H x—yt=aq2

)
+

acHMMNTOTaMH KOTOPHIX  SIBJSIOTCS
GHCCEKTPUCH COOTBETCTBYIOUIMX KO-
c X OpAMHATHHIX yrJoB (puc. 226). Tu-
nepGoJiHueCKHe CHJIOBHIE JIHHHM Tep-
BOTO ceMeiiCTBa JIeTKO BOCIPOM3BO-
AATCH IKCMEPUMEHTANbHO OObIYHEIM
JIeMOHCTPallMOHHLIM MeTofoM. CHJIOBBIE JIHHHH BTOPOrO ceMeiicTBa 3Kcne-
PHMEHTAJIbHO TMOJYUYHTb TPYAHO H3-3a MaJIOCTH cocTapasiomeli moas E,.
171, g=-L (2__'?_1_) 78 CICI=2,6.10-° K.
4n }\.2 7»1
vV 8211— 3112
G dyhgfdghy
173. Pemenue. Pa6ora, KOTOpyl0O HalO0 COBEPIUUTL HAZ JAMJIEK-
TPHUKOM, YTO6bl KBa3MCTATHYECKH YBEJIMYHTbL €r0O MHAYKUHMIO Ha dD, onpe-
JieNsieTCs1 Bblp aXKeHHeM 6A=-4% EdD. TloncraBasis 3To BeIpa)eHue
B TepMOAMHaMHueckoe cooTHowenne dU =T dS+ 84, noayuum

Puc. 226.

172, 6=

4U =T dS + - E dD.

Orciona Jerko noayu4aloTcs BCe OCTaJibHble COOTHOLUEHHS.

174, Pewenne. [lpu T =const d‘l’:%EdD, WH, B CHAY co-
e

in EdE. Orcrona

OTHOWEHNS D.=vx‘~:E , d¥ =

-t p =1
Y= B+ Yo= o ED+ Y,
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rie ¥ SaBHCHT TONLKO OT TeMnepaTyphl M TNJOTHOCTH JHSJEKTPHKA, HE
HE 34BUCHT OT HanpAXEHHOCTH N1eKTPHYECKOro noJs.
175. Pemenne.

ov
U—‘I{+TS=‘P—(5T>D_
D? D% o 1 E2 A
=g~ o (%) FUo= 5 (T 37 )+

Mponspoanas de/0T noNKHA BHIYMCAATBCS NPH TOCTOSTHHOH NJIOTHOCTH
AusnekTpuka. Besnunna U,y 3aBHCHT TOJIBKO OT TEMNEPaTyphl H IJIOTHO-
CTH JM3EKTPHKa. .

176. PesynbTaT clelyeT M3 He3aBHCHMOCTH € OT TEMNepaTyphl AJs
TaKHX JAM3JEKTPHKOB. '

177. Pewenne. Ina Takux panaektTpukoB €¢—1 ~ 1/T. Orciona
cneayer

v—2p y=Lp

8n 8n
T (0E oD T E? (de\?
178. CD'—CE =-ZJ'T <'57)D (W)E__E-e_ (5?) . Hano nua-

rpeBaTh JU3JEKTPHK B IVIOCKOM KOHJeHcaTope. Eciu Konzencarop or-
COelMHEH OT WCTOYHHKA Hanpsokenus, To D=const. Ecam e oH npu-
COCJIHHEH K HCTOUHHMKY, MOJAEPKHBAIOLIEMY Pa3HOCTb MOTEHI|HAJIOB MEXAY
of6KJanKaMu HeusMeHHo#H, To E = const.

179, Pemenne. I'lp'n KBa3sHCTaTHYeCKOM ajHabaTHyeCKOM nmpolecce
SHTpONMS AU3JEKTPuKa S ocraeTcss noctosinHoH. PaccmaTpuBasi ee Kak
¢ynxkumio EuT (MNOTHOCTL AH3JEKTPUKA NOJNEPKMUBAETCA MOCTOSIHHOM),
MOXXHO HanucaTb AJisi GECKOHEYHO MaJjoro mpouecca

as a8
(a—r)E AT + (TaE) rAE=0-
IlonctaBuB clona

B) =G (B), = (B £ 2
0T )y T ' \OE/r 4n \ 0T /p  4n oT'

rie Cg— TenJoeMKOCTb efuHHlbl 00beMa AH3JeKTPUKAa NPH NCCTOSHHOM
HanpsKEHHOCTH 3JeKTpuueckoro nonas E, noayunm
ar—— TE 2 4
T 4nCg OT
HMsMenenne T 1as KoleyHBIX KBa3WCTATHYECKHX aaHabaTHUECKHX npolec-
COB MOXHO HalTH OTCIOAa MWHTerpupoBahHeM mo E.
Ananornuno, paccmaTpuas S xak ¢yHkunio D uT, MOXHO nosyunTs
TE 0e

AT =— 3necp o

db.
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180. Pew e H ue. JIJs rasoB C MOJISIPHBIME MOJIEKYJIaMH [P K HOCTOSIH-

Ho#t nyotHoctH (e—1) T'=cpnst. Orciona 0e/0T =— (e—1)/T, wu, cJe-
J0BaTeJbHO,
E(e—1)
dT = I, dE.

[Mpene6peras 3aBucuMocTbio Cp M € OT TeMNepaTypsl H HHTErpUpys OT E
o 0, moayuum

e=1 pa,

BII'IZCE

Tpene6pexeM 3aBHCHMOCTbIO Cp OT HAMNP SXEHHOCTH SJEKTP HUECKOTO 110JIs.
Torna Cg GyneT TENJIOEMKOCTbIO eQHHHMIb OGbeMa rasa IpH NOCTOSHHOM

3HAUEHHH 3TOro oGheMa. Bhipasum ee uepes MOJISAPHYIO TENIOEMKOCTD cyor
no ¢opmyJe

Tz—'T]_:—"—

cyep
=—Rf— ’

rae P=nkT —naBienne rasa. Mcnonbays ussectHbie dopmyant CY°" =
= R/(y—1), (e—1)/4n=np?/(3kT), natinem

Cg

J— 2
T2~T1=—(_7—6—k2];,—p- E? ~ 3.10~4K.

TakuM 06pa3oM, NIpH afna6aTHUECKOM BBIKJIIOUEHHH 3JIEKTDPHYECKOro MoJs
IU3/MeKTPUK OXJaXKnaeTcs.

181, Pemenue. M3 dopmyas dCD=-SdT—-%t-DdE noJy-

qaem

L (DY _ (3

4an \ dT /g \OE)r'
IpaBas yacTh atoro paBeHcTsa npu T =0 o6pamaercs B HyJb B CHNY
Teopemsl Heprcra. Kpowme Toro,

6D) __[9(eE) —E Oe

(57 E_( oT )E— oT"

Hunekc E y npousBonHoii 0g/0T omyiueH, TaK Kak & OT E He 3aBHCHT.
Orciofa u nosyuaetcss TpeGyeMmblif pe3ysbTar.

182. Pemen ne. IlycTe BHelllHee 3/1eKTPHYECKOE NOJIe HAalPaBJEHO
BIOJb OocH X M B HanpaBjeHHH ocelt X u Y jeficTBYIOT MeXaHHuecKue
HanpsiKeHust Ty ¥ Ty, Ecan V=1Ibh—o6beM miacTHHKH, TO 3JeMeHTap-
Hasi pa6oTa, KOTOPYIO Hajllo 3aTPaTHTb Ha ee MOJISIPU3ALLHUI0 NPU KBA3UCTa-
THYeCKOM npolecce, 6yaer VE dP=VE ,dP,. DnementapHas pa6ota cua
HaTskeHHsl paBHa blty dh{-hbt, dl. U3 TepMOosMHAMHMYECKOTO COOTHOLUE-
nusa dU =T dS+8A nocne npenenus Ha o6bem V noayuum

du=T ds+E, dP,‘+1xd—:+«cy i‘li,
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rle # M S—YyjAeJbHble 3HAYeHHA BHYTPeHHeHl 3HEPIHH H SHTPONHH.
IMepenumeM 3TO COOTHOLUEHHE TaK:
du=Tds+ExdPy+1ydInh4v,dlnl,

u BBefeM ¢ynkumio g=u—Ts—ExPy—1,Inh—7,Inl. Torxa
dg=-—sdl — P, dE,—Inh.dt,—Inl.d,

Tak kKak dg— nosHuii guddepenunal, To

6&) _ 6lnh) _L( Oh

gt )Tt \O0E. /)T h \OE,/r’

()= (), =1 ()

ov,/t \OE, Jr 1 \OE.)T’

Ecan ectb npsMoit sddeKT, TO NpPOM3BOAHLIE CJeBa OTIHYHEI OT HYJA.
3uauut, (Oh/0Ey)7 # 0, (0l/0Ey)T # 0, OTKYyAa H CjefyeT CyLleCTBOBa-
Hue obpaTtHoro addekra. BTopoe yTBepKIeHHe HOKasbIBaeTcs TaK xe.

JIoKa3aTe/JbCTBO MPOBENEHO JIJs H30TepMuuecKHX mnpoueccoB. Ho ero
JIETKO PACHpOCTPaHHTh W Ha afuaGaTHyeCKHe MPOLECCHl.

§ 2. 3akoHbl NOCTOSAHHOIO TOKa

183. R=0,17 Om.
184. N =~ 39,5 Br.
185. T =2200 °C.
186. R ~ 14,40m; o=4,5.10-3°C-1,
187. D = 5,6 mMm.
dTr 1% o
188. 3=0'24 p—_(4l/nD2) mc—0,0079 Cle.
189. Vi="2/11 B; V,=36/11 B; V3g=2%/1,B.
190. Rf:-f{’/ll r.
191. Cm. puc. 227. I=&/(R+7); tga=R¥E.

é v
7 ¢+
@ ] a
J
J 7 A
Puc. 227. Fuc. 228.

192. Cm. puc. 228. V=@ER/(R+r); tga=&/r.
193. & ~ 34,3 B; r ~ 1,43 Om.
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T. e. TOUHOCTb H3MepeHHs TeMm

s ARy (ritret Ry
195. v—— ——__é')—— ,
MeHblle, ueM Gosbuwe R,. Dta dopmy/aa onpefesisieT TOYHOCTb M3mepe-
HHSL CONPOTHBJICHHS OObIYHBIMH OMMETPaMH.

196. 1) ConpoTuBienue wyHTa ry = 8,1 KOM Boiuncasercs no op-
myJe ;];=71 (%—b) —-—rl— , rme V=0,125 B—najgeHue Hanpsxe-
HUS la H3MepuTeJbHOM npubope, b=1-4Ry/R;, a=bRy+ R;.

2) & ~ 1,28 B; 3Ty BeauuuHY MOXHO ONpefeJuTb MO GopmyJe,
ykasansoil B n. 1), npu ry =22 kOm.

3) Ry~ 25 (@——l) Om. BoJsee ofluee -cooTHOWeHHe: R, ==
100 1 1 1 1 |
=R (SP-1). Femtrn v =t G
HEHHe [KaJ H3MepHTeJbHOro mpuéopa M oMMeTpa AaHO Ha puc. 229,
VA
20
(-
5‘ .

0w % min
ZZ//rzma /7,0//(70/70

|
205 75 5.7 25 125 6 25 0 Om
Wrana MMempa

Puc. 229.

4) AR, ~ 1250/n? OM—owu6Ka B onpeleseHHH CONPOTHUBIEHHS R,
COOTBETCTBYIOULAS OIIMGKe B MOJIAENEHHS [UKaJbl H3MEePUTENIbHOro MpH-
6opa B TOM ciydyae, KOrAa cTpeJdKa npuGopa NOKasbiBaeT n Ae/eHui.
Munumanbias owunbka: npu n= 100 AR, ~ 0,125 Om; npu n=5 AR, =~
= 50 Om.

5) R;=10 Om; R=240 Owm (cM. n. 3)); R, = 325 Om.

197. l;/l,=4 (ecnn cTpyHb clenaHbl H3 OJAHOTO MaTepvana MU TeM-
mepaTypbl CTpPYH B paGouMX YCIOBHAX OXMHAKOBbI).

198. R, = Ry [VRy—1 (rRy+rR3+ RiRy)]

T T VR (fR2+fRs+R1R3+R2R1+R2Ra)
199 R—7/5 rs
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200. OtHOCHTEIbHASI TOTPEWHOCTD
AR, _ (Ry+Rg) (Ri+Ry) AV
R: RyR, v’
rie V-—Hanpsikenue Ha MoOCTHKe H AV —pasHOCTb NOTEHLHANOB Ha
33a)KMMaX raabBaHOMeTpa NpM H3MeHeHHMH R, na R;-+AR,. B cocrog-
HUH paBHOBecHs R,/R3= R{/R,=>b, nostomy MHOMuTeqb npu AV/V
Gyaer paBeH (1--b)2/b; on HMeeT MuHHMMYM npu b=1.
201. Heo6xopumoe A/ paBHOBECHSI MOCTHKa COOTHOUlEHHe mJey
B ONHOM cJyuyae ofecrmeunBaeT paBHOBecMe W B IpyroM cayuae. Ho
UYBCTBHTENLHOCTb CXEMbl MOCTHKAa 3aBHCHT OT COOTHOLIEHHIi Mexay co-
NPOTHBJIEHHEM TJieY U BHYTPEHHHM CONpPOTHBJEHHEM TajbBakoMeTpa W
MCTOYHHKA ToKa. [T03TOMy 4yBCTBHTE/NbHOCTb MOCTUK2 MOXKET H3MEHHThbCS
(cM., HampuMmep, OTBeT NpPeAbAylled 3anaun).

-3
202. Cm. puc. 230. A6conioTHas NOrpelnHoOCTh ARx=(]Lu)20M,
rie u=x/L, x— paccrosiue nojsyHka A o1 saesoro kpas. OTHOCHTE/b-

Rx, Om
0

5
.
2 |
1 | 5
1 ! "
é Lo L2 st
3 Z 3 & 1
Pue. 230.
AR, 10-3

Han TOTPelHOCTD 5 mPu u=1/2 OHa WMeeT MHHUMYM,

R, u(l—u
pashblii 4.10—3%. AGcosloThas nOTrpelnHocTs pacTeT 1O o0 OpH u — 1,
T. €. NPH YB&JHYEHHH H3MEPAEMOFO CONPOTHBAEHHS,

£
#
(4

& T
F+hy

Re

Pnc. 231.
G Re+Ry) | _6
203. Cm. pnc. 231. / = RiRyF (R T RIRL ctga—R% .
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204. ryu=16,7 Om,
Ro$ 1+ R
205. =——= 2,
S="RTR

_ &) _éﬁ_ﬁa( .Ri)
206. 62_&(1+R3 =g (14 2.
207. V=1000 B.
208. 1) V~293B; 2 V=24B.

209. /=(s—1)¢g, i’?—vb, rie b—IWHPHHA MJIACTHHBI.
PemeHnne. 3apsax, npuxosmuil Ha NJacTHHH 32 BpeMst df:
dqg=ovb dt,
rae
o=P=(e—1)edo=(—1) & %

— MOBEPXHOCTHAs MJIOTHOCTh MOJSPH3ALHOHHBIX 3apsiOB HA [HdJeK-
tpuke. O1cona

_dq _ é
I——E—(e— I)EoTUb.

210. N=&I=(e—1) g 22

2
(f? , THe U— MFHOBEHHasi CKOPOCTb AH-
SIeKTpUKa, b— WHPHHA niacTHH. Pa6ota Gatapenm pacxofyercs Ha yBe-
JIMYEHHEe IeKTPHYECKOll SHePrHH KOHJeHCAaTopa H KHHETHYeCKOH 3HePTHH
M3/IEKTPHKA IOPOBHY.

PeweHnue.

Ndi=& dg=dW + 84, C=Co+(e—1)eo%xv
2 2
dW:d(%@_>=_§_dc, 6A=§d€, AW =84,

2
th=2dW=2-<§;- dC= &2 (e—1) g %vdt.

211. Comporusnenne uenu 1300 OM, BHYTpeHHee CONMPOTHBJEHHE
ucroyHuka 325 OM, conmpoTHBJeHHe BTOpOro BoJbTMeTpa 13260 Om.

212. Tok MakcuMmaJjeH, eciH R=mr/n, T. e. KOrla BHellHee CONpo-
THBJIEHHe LeNH paBHO BHYTPEHHeMY CONpOTHBJEHHIO OGartapeu. [as
cOO/IIOIeHHsT 3TOTO YCJIOBHA Heo6xomuMo, u4robbl Nr =r. Cuna makcu-
MaJbHOTO T0Ka [yaxe=m&/(2R).

o13. 1) v=r, St E2H & o y_g

ritretrs

214. /[, = 1,06 A (no nampaBjeHuo 3. 1. c.); [, ~ 0,87 A (nporus
HanpaBieHus 3.4.c.); V=1, 8 B.

215. /o (r+ R) B BoJbTaX.

216. s BOJIbTMETPAa HEOGXORHMO JOTOJHHTETbHOE CONMPOTHBJIEHHE
108 Om. [ amnepMeTpa HeOGXOAMMO BKJIOUHTb LIYHT COMPOTHBIe-
nuem =~ 0,1 Om.
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(5" (R1+R») . 2) 1= é)RZ

27. 1) I= rRy+rR;+RRy ’ rR1+ng+R1Rz
II TR,
3 5 Rz(r—l—R)"l‘l ecan r <Ry, 10 11/ly=n+1, tie n=r/R,

218 Moxuo. [lns 3TOr0 HYXHO co6paTh CXeMy,
NoKasaHHYl0 Ha pHc. 232, H B3ATb CONPOTHBJIEHHSA

—— e

61x
Ry~ 12,20M nu R1~1+0'12x0M, rae x<< 1. P
219. /=0,75 A. BoabTMeTp MNOKaxeT Hy/b, TaK
KaK MajleHue HanpsKeHHS BHYTPH KaxJAOro aJeMeHTa Y

paBHO 3. . C. 3JeMeHTa.
220. 0,75 B (npu ycJIOBHH, YTO CONPOTHBJEHHE
BOJIbTMETPA JOCTAaTOYHO BEJHKO).
221, Hyab (cM. oTBer 3amaum 219).
é.) 631 Puc. 232.
222, 22 021,
re ~ri+R
223. Jlu6o npn r< R u r < R,, mmbo npn R,> R (BHyTpeHHee
COMpPOTHBEHUE MCTOYHHKA HIPaeT, OYEBHIHO, TY XK€ pOJb, 4TO H 7).
224, /=10 MA.
225. §; (R+R)=&:R.
226. V,=3B; Ig=1A.
227. R,=30M; R; H R4—-Juo6bxe.

-—

228, V=2 r —
8. V (l—x)xR l’ € X—pacCTOsiHHe MOJI3YHKa OT
I+ r
KOHLIa Peoxopia, K Ko’ropomy [OAKMIOYEH BOJILTMETP.

229, &= 631’2+é)2r1 roe—= Til'a

Ecan

r2+r1 ’ -_rﬂ'l"’l ¢ (gl>é>21 TO

E1>8E>Empury #0 w rg 0.

230. §=RRA R ERRy g RetReyr Ry

Ry Ry R

231. d.x.c.
4 R3 (ReRy+4 RyR5+ R4R5)].

232. 11=1,64 A; 12=2’36 A; 13=l782 A; 14___2'54 A;
I,=0,18 A.

233. §=7,75B.
234. Pemenne. JonyctuM, yTo BHauasne KMoy K Gbl1 3aMKHYT.
Torga

TidIs+1y=0, Iy+1I,-15=0,
I1R 4+ 1Ry — IRy = &1+ &3 — &s
I3R3+ 14Ry—IiRs= &3+ Es— &5
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Ecan pasomknyts kKaiou K, 10 /g c6paTMTCA B HyJb, YTO mNpHBeLeT
K H3MEHEHHIO OCTaJbHbiX TOKOB. OfHAaKO TOK [z MO YCJOBHIO JOJIKEH
ocTaThcsi HeusMeHHbIM. (O603Hauasi HOBble 3HAYEHHsS] TOKOB LUTPHXaMH,
npHAEM K NpeXHell cucTeme ypaBHeHMH, B KOTOPOH BCe LITPHXOBAHHbIE
TOKA 3aMeHEHbl HEIUTPUXOBAHHbIMU, npuuem /;=1I; CpaBuusast 3TH 1Be
CHCTeMbl YPaBHeHHH, nonayuaem

htlLy=11+1, L+1l,=1+1,,
IRy +12Re = I{Ry + [ R,,
13R3+14R4=I;R3+’;R4.
IMepenucas 3Ty CHCTeMy ypaBHeHuil B BHie -
Ri(li —1))=Ry (I;—13),
Ra(la—1) =Ry (I;—14),
h—I=0—1Iy Iy—I,=1,—1,

MOYNEHHBIM JleJleHHeM MepBHIX [IBYX YypaBHeHHH HaXONUM HCKOMoOe
ycJsoBHe:

R1/R3=Ra/Ry.

235. Ry/R¢=Rs/R;. Ilns monyueHust oTBeTa He TpebyeTcs HOBHIX
BLIYMC/IHHI, €CH 3aMeTHTh, 4TO 06e CXeMbl TOTOJOTHUECKH 3KBHBA-
JIGHTHbl, T. €. OXHAa MOXeT OblTb MOJydYeHa
H3 Jpyroil HempepbiBHOH Jedpopmauueii. B
5TOM Mpoile BCero YGeAHTbCs, eC/H MepeiTH
K [POCTPAHCTBEHHOH CXeMe MOCTHKa ¥ HTCTO-
Ha, B KOTOpOil mnpoBoja u3o6paxKaiotca pe6-
pamu mpaBHIbHOTO TeTpasipa (puc. 233).

Vo1 (RiRz+ RiR3 4 R2R3)

236 Ry = R ReI—Va (Ra T Ry)

237. f=R1—R2.

238.C= Ry ~
Puc. 233. | (R1+ R2) (Ry— R2) 4+ R(R;]

=~ 0,0165 mx®.

239. OG6o3nayas uepea [ AJHHY NePBOTO YuyacTKa OT HCTOYHHKa
5. 1. C. IO MecTa 3a3eMJeHus, L— AauHY BCcell JIHHHH, P — COMPOTHBI/IEHHE
eAMHHUIB! JJHHbI JUHHH, 7 —COMPOTHBJEHHe 3a3eMieHus, /{—TOK yepes
mepBHIl yyacTOK JHHHH, [,—TOK 4epe3 mpueMHbl npuoop, [, —Tok
3asemjenus, & —3.A.C. B Hayaje JuHMH, 0O 3aKoHaM Kupxroga co-
CTaBJ/isieM YpaBHeHHS

h=I1.41,, &=hlp+tIr, Irr=(L—=1pls.

Orciona

fe &7
Prlpt e (L—)°
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Yrobsl /o 6blJIO MHHHMAJBHO, HYXHO, uyToO6n [ (L—I[) OblIO MakcH-
MaJbHO, a 3To GyZeT, korfga [=L—I[, 1. e. [=L/2.

240. Cm. puc. 234, rme JI—aamna, A—onnMH KOHel Kopuiopa,
B —ppyrofi KoHen Kopujopa.

o ~nv
S
A g
Puc. 234.

—P =
241. R—in In e

PeweH ue. HanpsxenHocTs nosis E W MIOTHOCTb TOKa j cBA3aHbI
ycnosueM E=pj. Eciin Ha efuHHLle JIHHbI WHJIHHAPA HAXOAUTCH 3apsig o,
TO HaNpsXKEHHOCTb MOJIsI OKOJO HMIHHApa E=20/r. Orciona pasuocts
MOTEHLUANOB MeXAY CTeHKaMu UnIHHApA V=20 In(ry/ry). o onpege-
Jenuio conpotusienne R=V/I, rae I —TOK, HAYWHI OT CTEHKH K CTeHKe
uuanHapa. Tok / MOXHO 3anucaTh ciefylomuM obpasom: [=2mrylj;;
NOACTaBJSAA CIOAA f==20/pry, HaxoiuM I =4nlo/p wu, BblYKCASASA OTHO-
weHne V//, nonydaem OTBeT.

i, k=g (L),

dn \ry 1y

243. IlpeacraBum cefe 3/1EKTPOCTATHUECKOE MOJIE MeXAy NPOBOAHH-
kamu A u B, HaxXOASUMMHCS MOJ ONpeJeJeHHOH PasHOCTbIO NMOTEHUHa-
JI0B V/, mpHueM NMpPOCTPAHCTBO MeXAy HMMHM HUYeM He 3amosiHeHO. CpaBHuM
5TO noJie C TIOJeM 3JIeKTPHYECKHX CHJI, KOTAAa NPOCTPAHCTBO MeKAy
STUMH TDPOBOJHHKAMH 3aMOJHEHO OHOPOJHOM . NPOBOAsIIEH Ccpepodt
(ynenpHOE COINPOTHBJIEHHE O) M K HMM TNDHJIOMNEHA Ta Xe Pa3HOCTb Mo-
TeHunajoB V. Tak Kak cpeia OAHOPOAHA M NMOBEPXHOCTH NPOBOJAHHKOB
ABJSIIOTCS.  SKBMIIOTEHLUHANBHLIMH TMOBEP XHOCTAMH, TO HalpsiKEHHOCTb
nonst B B o6oHX cayyasiX OfHHAKOBAa. B cayyae 3/1eKTPOCTaTHYECKOrO

noasi CV=Q= S 0dS, rle 0—nOBepXHOCTHAs MJOTHOCTb 3apsia Ha

snemeHTe dS MOBEpPXHOCTH M MHTerpaJ GepeTcs MO NOBEPXHOCTH OJHOLO
u3 nposogHHkoB. Tak Kak E =4mno, 10

. 1
V= S E dS. (243.1)
B cayuae mocTosiHHOrO TOKa
4 .

rfie j—IUIOTHOCTb TOKAa M MHTerpaj OGepeTcsi MO NMOBepXHOCTH TOIO e
npoBoaHuka. [lis Bcex Toyek npoctpaHcTBa 3akoH Oma paer E = jp.
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CiteioBaTe/IbHO,
vV 1
=7 S EdS. (243.2)

CpasnuBas (243.1) u (243.2), nonyuaem R=p/(4nC).

244. R=p/(2nr).

Ykasanue. [na pemeHHs HYXKHO NDHMEHHTb Pe3yabTaThl mpe-
Abiaylnedt 3ajgayn M 3agauu 116.

_ 1 /o1, ps

245. R—ZTI‘.- (C—l—l—c—z') .

246. V, = 95 B, V, =~ 100 B; Ny = 45 Br, N, = 0,1 Br. IIpu yse-
JIMYEHHH BHELUHero COMPOTHBJIEHHS BIBoe B cayuae 1) / u N ynanyr
NouTH BABOe; B cjyuae 2) / mouTH He H3MeHHTCs, a N BO3pacTeT BABOE.

247. V,=110 B, V, =67 B; N,=605 Br, N, =222 Br. Ilpu
YMeHbLIEHHH BHEIIHEro CONpPOTHBJEHHS B JBa pasa V,; He H3MeHHTCS,

Vs ynager no 50 B, Ny Bo3pacTeT B ABa pasa, N, yBenuuutcs go 250 Br.
248. Cm. puc. 235.

N.Bm
a0}
I
! 3
1 7
R
g n 20 0 Rom

Puc. 235.

3 12 A70 3 12172
249. I"=1 N yor'=r NV .
VN NEy'2

250. [ToBEICHTL HanpsKeHHe Ha p/2%.

251. D=3,3 cm.

252. S =~ 20pIN/(&?n)=8,5 Mm%, D = 0,33 cm.
100+n

253. B e pas.

254. 1) m/my=23/8, rie m—Macca npoBOJOB CHCTEMHI ), My — Macca
NPOBOJIOB 3KBHBAJIEHTHOH CHCTeMHl 6).

Ykasauue. YcioBue OfMHaKoBoli MomHOCTH AaeT &lo=241,
nau lo=2I, rne I=1,=1, U3 ycioBus OfMHAKOBOCTH MOTpeC/IseMOi
MOILHOCTH noayyaeM R=2R,, rne R=R;=R,. PaBenctso norepp
C y4eTOM INpENBAYLIero YCJIOBHsA AaeT r=4ry, A€ I — CONPOTHBJEHHE
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OJIHOTO NPOBOJA B CHCTeMe @), 7o—TO Xe IS CHCTeMs 6). YuHTHBas,
YTO B CHCTEME @) TPH NPOBOJE, @ B CHCTeMe 6) — IBa, IPHXOAUM K OTBETY.
2

2) %=ﬁl(l—§—_|;+)—a) , rae No — noTepu MOWHOCTH B OGBIYHON
cetn 6), a N—norepu B cucteme Jonnso-Ilo6posonsckoro. Ilpu =1
OTHOLIEHHe NOTepPh HMeeT MMHMMYM, MO3TOMY HeGONbwoe paccornacoBa-
HHe NPAaKTHYeCKH He BHI3bIBAET YBEJHYEHHS NOTePhL B SKBHBAJIEHTHOMH
cucreme 6).

Ykaszanue YcioBHe ONMHAKOBOCTH MOWIHOCTH TeHEPaTOPOB
&lo=& (I1+12) n coOTHOWIEHHE CONPOTHBJIEH il IPOBOJOB, MOy YeHHOE
B n. 1), paiot Bce Heo6XoAHMOe Js OTBETa.

255. CM. puc. 236.

1008m ._R_, ./(/
208
06 506m —T— x A
Puc. 236. Puc. 237.

256. Momuoctb, norpebisemass nepBOl JIAMIOYKO}, YMeHBIIHTCS
Ha 1,4 Br, a Bropoii—Ha 2,1 Br.

257, Cwm. puc. 237. R=R,/V 2.

_RP [ 2kt
258. T——To—m (l—-exp {—TC‘F}) g

_ V24 kSTR,
269. T = pgpr—rit.
V2 a
260. N= RO l'jf_l_aTl T0+T1_T1(1+C‘-T0)><

R . M) 1§

rne T1=V?/(kSR,) u k—KosdduuneHT B 3aKOHe OXJaxpeHuss HrploToHa,

261. Pemenune. IIpn 3anoJHEHHH nNpPOCTPaHCTBa nposojsiei
MMIKOCTBIO 3JIeKTPHUECKOe MoJie MeXAYy TeJaMH He usaMeHHTCS. Kouu-
YECTBO K€ €XKECEKYHIHO BbIAE/MSIOWEroCs TeIJ/a OMNpefeUTCS BHIPaXKe-

HHeM Q=Z 149p. Tok, TeKyuwluli C NOBEPXHOCTH k-ro MPOBOXHHKA,
le=§indS,

rae N —HapyXHas HOpPMaJb K 3TOH MOBEP XHOCTH. 3apsia HA NOBep XHOCTH
k-ro mpoBOAHMKA

qk=-zls_—t-‘¢‘DNdS =4—i‘¢‘ENdS.
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B peayAbTaTe HaXOHHM

Yol L (LI g GGy
262. I= R exp{ R (01+Ca>}' Q_Z(CH-C,)V')'
263. R>AL/C ~ 108 OM; Quu="1/,CS*

§ 3. NMocrosHnbie MArHNTYI

264. Ctpenkn pacnosiaralotrcs napaJjielibHo TPOTHBOMONOMHEIM CTO-
posam TpeyroJshuka (puc. 238, a)—3To noJoxeHHe YCTOHYHBOIO pas-

Puc. 238.

HoBecusi. PaBnOoBecwe WMeeT MeCTO M B TOM cayuae, KOTHa CTPENKH
pacnosiaraloTcs  NepreHiAHKYNsPHO K MPOTHBOMNOJOMXHBIM CTOPOHaM
(puc. 238,0), omHAaKO 3TO MOJOXKeHue
paBHOBECHs HeyCTOHYHBO.

265, V—— COSQ, M

nd? uds
X V1F3cos?g; 0=arctg (Y/ptg ¢).

PeweHnwue, INycte M=mi, rae
l—paccTosinue MexAay ABYMS MarHMT-
WbIMW MaccamMu m, Torma noteHumana B
Toyke A (puc. 239) Gyaer

m

V== r@—ise
m
+u (d+1slcosg) ~
N_micose M o
Puc. 239. ~ pd? nd?

npn ycaobun | <Kd. Yrona = I sin ¢/d,nos310My HOpMaibHas K papuycy-
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BEKTOPY COCTaBJISIOLLAS HAMpfMEHHOCTH moJas Gyaer

m M
H =~ —f a=~x =:sin
L ud? ~ pdd @
C TOYHOCTBIO J0 BeauuuHbl mopsigka !/d. CocraBasiouiasi BAOJMb paauyca-
BEKTOPA C TOH JKe TOYHOCTHIO ONPENEIHTCA H3 BbIPpaXKEHHS

H, ~ m ! ! ] ~ 29;“ cos
W= W | @—Valcos 92 @+ Valcos F ) ~ ud® 0

[Mone H w yronm O waizyres no :ropmy.naM H= ]/H —I—H" H

tg 0 = H, /H,, .
266. &nor=—MNH cos 0.
2 2 2 2 (6t — 2
267 F= 0y M 2o m O S (R
—PE 2R BT ne n \ T2
rie m=‘.m/l-—M3rHuTHaﬂ Macca.
L 3
268, T ~ Wm VB,

269. Tak Kak MOMEHT BO3BpallLaloileil CHJIbI BCICACTBHE YBEJAHYEHHs
nJeya 3TOH CHJIbI BO3pacTeT, TO NMEePHOA KOJeGaHUil yMeHbIUTCS,

_ 3mgl . .y l/i_
270. H= Fona 450 3; T =2mnl gl — GIIA Hanpasae-

xue H NpPOTHBOMOMONKHO IN.

271. T =nl V m/(3MH).

272. CrepxeHb o6pasyeT C IUIOCKOCTbIO MAarHHTHOTO MepHAMaHA
yroa o, onpefensemblii cooTHowenneM C (x—og)=H sina, rge
Oly— YroJ, NpH KOTOPOM HHTb He 3aKpyuYeHa (OTCUHUTBLIBAETCS OT MJIO-
CKOCTH MarHuTHOro wmepuamasa), a C—kospQuUHeHT YNPyrocTH HUTH
npu ckpyunBaHuu. C BepTHKa/AbIO CTepxeHs o6pasyer yroua f, onpege-
AseMblil cootHoweHueM tg f= (mg R+ H M)/ (MH ).

273. Hy=0,8 3.

274. TMone H cosjaeTcst MOBEPXHOCTHHIMH MATHUTHBLIMH 3apsiiaMH,
MIOTHOCTBIO 0= (puc. 240, a). [lose B npeacrasaeno Ha puc. 240, 6.
Brewnne mons B u H cosnamator. BHyTpeHHee mose B——H+4u’;¢ "
HaNpaBJ/IeHO M0 3%

nimi?

275. m=w ~ 24 CI'CM.

276. H=6260 3; 0=550 C['CM.

Ykasanue Cuna F=2no2S, a none B 3asope H=4no.

277. B0O3MOXHBI [Ba MOJIOXKEHUS] PABHOBECHS:

N+t + + —neycroituupoe; 2) — — — — — ycToiiuuBoe,
_2n /2 tga
78 H=-rz | =52
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/T

T tga’

g B . . dp 2

281, ¥= B HB_-S—n-H + ¥y U——S-:T ("+T717‘-)H +U,,

279. M=

rae ‘P‘o H Uo 3aBUCAT TOJIbKO OT TeMIE€paTyphbl H MJIOTHOCTH MAarHeTHKa.

N|/Z NI

T (@

Uil
& OR

~——
o

TTone H JloneB

7)
Puc. 240.

282. PesyabTaT clleflyeT H3 HE3aBHCHMOCTH [ OT TeMIepaTyphl AJs
JHaMaTHeTHKOB.

N LR T Y S S T
283. ‘I'-SnH, U_8nH°

T ( 6H 0B T H? [ou\?
284. Cp—Chy=—-—|{ == i) U S .
4n oT B or H 4 n oT
Hago HarpeBaTb MarHeTHK B COJIEHOHAE M NOALEpPKUBaTb MOCTOSIHHON
cu1y Toka B oOMoTKe mnocienHero. TpylHee oCylleCTBHTh HarpeBaHHe
npu B=const. D10 GblIO Obl JE€rKO cAenaTh, eCid Gbl MarHeTHK Obli
njeasbHo npopoasiiuM. Toraa npH JoOblXx H3MEHEHHSIX TOKAa B COJIEHOHAE
MarHuTHBH NOTOK @, a ¢ HUM W HHAYKUHS B B MarHeTHke OCTaBaJHCh
6bl HeH3MeHHBIMH.
TH dn TB dn
285. AT =— ——— —= dH = — = —=dB,
Cy dT niCp dT
re = (n— 1)/4n— MarHuTHas BOCTIPHHUMYHBOCTb, C pyj— TEIVIOEMKOCTD
napamarHeTHKa npu nocrosuHom H, a Cg—rmnpyu moctosHHOM B.
» wH?
286. dT=?HdH; AT=-——7C.—. [Mpu o6patumoM azuabaTuue-
. H
CKOM pasMariM4YHBaHHH NapaMarCHETHK OXJaXJAaercs.
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287. AT ——%TI;; ~ —0,007 K, rae f—uucao creneHelt cBo6oinl
MOJIEKYJIBl TIO KJIaCCHUECKOH TEOpHH TemsnoeMKocTH. s 1By XaTOMHOM
MOJIEKYJ/bl, KaKOil fiBJIsieTcs MoJIeKysna Kucaopoaa, f=>5.

288. B6au3y abCOMIOTHOTO HYJIS TENJIOEMKOCTH BCeX TeJ CTPeMsITCA
K HYJIO.

290. PemeH ne. DNeKTPOHHBI ra3 B MeTalsaXx HaXOLUTCH B CO-
CTOSIHHH BHIDOXKAEHHSI. DTO 3HAYHT, YTO L/I51 HETO OOHIUHbIE TEMIEPATY PHI,
np¥ KOTOPHLIX MeTa/ulbl CYIIECTBYIOT B TBEPAOM COCTOSTHHH, SIBJSIOTCS
6nM3KMMH K aGCOMOTHOMY  HYJIIO. K TakoMy rasy MOXHO NPHMEHHTb
teopemy HepHcTa H BOCnO/Nb30BaThCS pesy/bTaTaMu 3ajaun 289.

291. PeweH ne. [loctrynas, Kak npu pewenun sanayu 181, naiinem

lim (0B/0T)y=
T—>0

Orcioga nonyyutcs TpebyeMelil pe3ysabTaT, eciM NPHHATL BO BHHMaHHe,
uro B=H+4n%.

292, Pemenune. B kinaccuueckolt Teopuu BGIH3M a6GCOJMIOTHOTO
Hyas (rae x — )

g (1-1),

Teopema Hepucra He BHINOJHSETCA, TaK Kak

("3‘ 0¥ (oxN __ kg
T )y ox \oT )y~ H T

HeBbinosiMMoCcTh TeopeMbl HepHCTa BHAHA yXe M3 TOro, 4TO B KJAacCH-
yeckoit Teopuu JlaHXKeBeHa JONYCKAIOTCS BCEBO3MOMHbLIE OPHECHTALHH
MaTHUTHBIX MOMEeHTOB. B TakoM cilyuae Ha KaX1ylo BpallaTeNbHYIO CTe-
neHb CBOGOABLI MOJIEKYJbl NPHXOAHTCS CPeAHAS KHHETHUECKas SHepTHs
kT/2 u TemynoeMKocTb k/2. B KBaHTOBOH TeOpHH AOMYCKAarOTCS TOJBLKO
JBe OpHEHTallHH MarHUTHOrO MOMEHTa: IO Moo ¥ npotuB moss H.
[TosToMy BpallaTesNbHbie CTeNMeHH He BO3OYHJeHbl, TeMI0eMKOCTb BOJHM3H
a6CoMIOTHOTO HYJIsl CTPEMHTCH K HYJIO, a HaMarHUYEHHOCTb % —K mo-

crosiHHOMY 3Hauenuio % =nilt. Takum o6pasom, (0%/0T)H——O B cOIvia-
cuu ¢ Teopemoil Hepucra.

§ 4. MarHuTHOoe noJje Toka. CBepXmpoBOgHHK
B MarHMTHOM moJel)

293. YBeJqHUHTCS B uyeThipe pasa.

294. [lepneHAHKYJsDHO K MJIOCKOCTH KOHTypa: B TOYKe A —K un-
TaTeNio, a B Touke B—oT unurartens.

1) Ecin B ¢opMmysaax 3TOro M BCeX TNOCJAeRYOMHX maparpados
CTOUT MHOXKHTEIb ¢ WiH 1/c, TO uMeeTcs B BHJAY [rayccoBa cHCTeMa
eqnHui., Ecan XKe 3Toro MHOXKHUTens HeT, To cuctema CI'CM.
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295. Buytpu Tpy6nt H =0, Bne Tpy6ni H=2//r, rpe r-— paccros-
HHe OT OCH.

296. Buytpu nposonuuxka H=2/r/R?, Bue nposopmumxa H=2//r,

297.

21pgr/(cA), ectn  r<<R,,
H=1 21 [ps (r*— R) +psRi)/(cAr), ecnn Ry<r<Ry,
21 /(er), €CaH 7 =Ry,

rme A=p; (R3—RY)+ poRi-

208. MarHHTHHE CHJIOBble JIMHHM B TPY6Ke uMeloT GOopMmy KOaKcH-
aJibHBIX AYT OKPYJXHOCTeH, UEHTPH KOTOPbIX PacnoJIOKeHBl Ha OCH ILeNH,
H=1d/(ncRr). Ha ocu 1py6kn (npu r=R) H=1d/(mcR?) ~ 0,1 3.

299, H=2njd=23140 3. Ilose B nepnenaukyaspHo X Jnnun AB
W HampaBJ/IeHO Baepx

300. H= —][sd] rae §—eAHHHYHbIA BEKTOD, HanpaBJEHHBIH

BAOJL TOKa, a BeKTOp d NPOBEJeH OT OCH NpOBOAAa K OCH LHJIHHIPH-
yecKOo# IOJIOCTH.

. 2
301. F= 21

———————d. Cala HanpasJjieHa OT OCH
poyy o p OCH HWJIHHAPA K OCH
CTepPKHA.
21
302. H=7(l—|—cos @), THe r—paccTosiHHe OT TOYKH A; Hanpas-
aenne H nepneﬂnnxympno K NPOBOJAHHKY C TOKOM 2/.

303. H—— V64 (cos o+ cos B) +2 cos (o +p), rae r—pac-

ctosinue or Toukn A. Bextop H obpa3syer yroa ¢ = arctg 5 sin @—sin p

-+ cos a-tcos B
C NJIOCKOCTbIO, TNepNeHAHKYJIAp-
g //A 7 buu. Ilone no aunun A0 nep-

\_// NEHAMKYJISAPHO K 3TOH JIHHHH H

HOH K NpPOBOAHMKY C TOKOM 2/.

304. BexkTop MarsuTHOTO moO-
Jsl JIEXKHT B IJIOCKOCTH CHMMeT-
paso H=2(V 2—1)i/r; no

aniun - A0’ oHo paBHo H =
Puc. 241. =2 (l/i—}—l)l/r;u no  JHHMH,
nepreHIRKYIAPHON K TJIOCKOCTH
TOKOB MW NpoXoisuieil uepes Touky A, H= V'2I/r, tae r—paccTosnne ot
toykn A. Jlupuum MarasTHOrO nojts GynyT HanGojee CrYHLeHbBl Jiesee
Toukn A H HanGoJee paspexeHul npasee 370 TOYKH. TIpuMepHbIA- X0A
ABRHN NOKasaH Ha puc. 241,
305. H=0.
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306. H—S—Z V a2+ b2

307. H=18//a.

308. H=0.
309. H=0.
310. HanmeeHHocn
H_— (sin 15°4sin 45°4-sin 75°) =~ £ 713‘“’

HanpaBJieHa 3a INIOCKOCTb YepTeka H o6pasyeT C IJIOCKOCTBHIO MepPBOro
BHTKa Yros o ==15% (oTCueT YIJIOB NMPOMSBOLUTCHA MO YacOBOH CTpelKe,
€CJIM CMOTPeTb CBEPXY).

311. Hanpsxennoctsb

H=g VR2¥D? (sm—-{-smég) ~0—91 | 4XE:
o6pasyer ¢ IJIOCKOCTbIO BUTKa AB yroa 22°30" (oTcyeT YIVIOB NMpOHM3BO-
JUTCSl MPOTHB 4acOBOH CTPEJKH).

312, Brytpu cdephl mojsie COOTBETCTBYET OO NP SMOTO GECKOHEYHO
JUTHHHOTO NPOBOAHMKA ¢ TOKOM /, a BHe cepsl IOJIe PaBHO HYJIO.

YkasaHnue. BBuLy oceBoll CHMMETDHH M 3aMKHYTOCTH CHJIOBHIX
JIUHUH CHWJIOBBIE JIHHHH MOTYT OBITh TOJILKO KpYTraMH, JieXallMMH B ILIO-
CKOCTH, NepHeHAHKYJIspHON K AB. YuuTbiBag 3TO M NPHMEHSS 3aKOH

95 Hds=4n Y1,
nojyyaeM OTBeET.

313. H=nl (N+ 1)/R.

Ykasanuue, 2 sm2—T—cﬁ_—(N+l)
n=1
314. H=0.
1 YV RE—=d*
315. H—I—?-<arc.st—l— 3 )
316, H =N In(Ry/Ry)

Ri—R,
Y kasauune. [lone dH, co3naBaemoe siemMeHTOM TOKa [ df, paBHO
I dg/r, thoe r—paccTosiHHe 3JIeMeHTa TOoKa OT LeHTpa CHHpaJH: r =
Ri—R,
=R:+ N ¥

317. H=2“IN'

318. H ~ 12,56; 12,56; 12,56; 12,44; 6,28; 0,253. Cm. puc. 242.
319. H=2—Tpt'i, re p=a (1 —eg?).

(cos p—cos ).

7 [oxn pea. U. A. Slkosnera 193



320. H=2n/R? {[R2+(R+x)2]‘“/=+[R2+(x—R)zl"/-}, e x —
paccrosinge OT ueHTpa cumMmerpuu. Cum. puc. 243, rae

2 2,20/ /)y 2
_— b~ , €= .
25)/5)' R R

azR(l-—

H

B

Qfm—————————

.

7 R T R A
Kowey
conenouda

Puc. 242,

— T ~—

¢ |
1

st

Puc. 243.

- r

i

VYxkasauue. [lpy onpegenenusn a=R—e BLIpaxeHue LIA Npo-
H3BOJHOH CJIejyeT passiaratb B PAA MO Masofi BeTHUYHHE &/R.
2
321. 1) H:%[M_.ﬁ’_];

ro r3 ]

2) H—_:q_m['?i("’_’)'_ﬂ] .

(BexTop r npoBefeH M3 LEHTpa LIapHKa.)
Pemenue. PaccMoTpuM, Hanpumep, ciy-
yai 1). BospMeM Ha mNOBEPXHOCTH IIAapHKa
044 6ecKOHEYHO y3KHH TMOfICOK, 3aKJIOUeHHbIH
mexay yriamu ¢ u  O04-d0 (puc. 243a).
Bpamasch ¢ yrIoBoH CKOpOCTBIO ®, TaKoi
MOSICOK 3KBHBaJleHTEH KPYroBoMy TOKYy d/ =
=g sin ¥ d¥/(4n) ¢ MardHUTHLHIM MOMEHTOM

Puc. 243a. dWt= S8 dI/c = nR*qo sin3 ¥/(4nc).
Hnterpupysi no ¥, HaXOAUM MATHWTHBI# Mo-

ment Beero wapuka: Wt == gR%0/(3c). Orciofa ¥ nosnyyaercsa pesysb-
TaT, NpHUBEACHHbIH B OTBETE.

194

w




__mg niN2D2j2

322, x—T“_—.2k0212 .

323. 1 =~ 2Qw/c. MarHuTHOe 1nOJIE€ HaNpaBleHO NapaljeNbHO OCH
uuannapa. V=(oR/c)?Q. llentpoGexnoil cniofi MOXHO npene6peun npu
yeaosun me? <€ 2eQ, rae e—3apsj, m—Macca eKTpOHa.

324. Pemenue. O6beMHasi IVIOTHOCTb CBSI3aHHLIX 3apAlOB

. . ox | 0
Pepsa=— div P =—kdivr=—k (B;_}.%):_Qk’

T. €. TMOCTOSTHHa BO BCeM OGBeMe HHJAHHApA. Bpamasce ¢ yriaosofi cko-
POCTBIO @, CBfI3aHHbIE 3apAAbl CO3AAIOT TOKH ¢ OGBEMHOH NJIOTHOCTBIO

j=0rpcpas=— 2kor.
MaryuTHOe NOJe B TOYKE 7 CO3JAIOT TOJNBKO BHEIIHHE KOJbLEBHE TOKH,

T. €. TaKMe TOKH, KOTOpble TEeKYT Ha paccTosiHHsX, Goabwux r, Cuna
TaKHX TOKOB, NMPUXOAAIIAsCH Ha eJHHHIY JJIHHBEI LHJIHHApA,

R R
S jdr=—2ko S rdr=kao (r*— R?.
r r

Ha nosepxHOCTH NMOJIfPH30BAHHOTO UMJIHHAPA BOSHHKAIOT IOBEP XHOCTHHIE
CBSI3aHHble 3apAAbl C MOBEPXHOCTHON IJIOTHOCTBIO O¢pgy==F = kR. Koap-
11€BOJi TOK, CO3aBaeMblii Ha eIWHHLE JJIMHBI LHJIHHAPA 3THMH INOBEpX-
HOCTHBIMH 3apsifiaMH, paBeH koR2. COXKHB ero C KOJbUEBLIM TOKOM
OOBEMHBIX 3apfIOB, HaifileM MOJHBIA BHEIIHHH KOJIbLEBOH TOK, NpHXOAs-
MHHCA Ha eIMHHIY MJIHHB uuauHipa: /=kor?, Takoll TOK co3jaer
BHYTPH LHJHHAPA MarHHTHOe HoJe

HanpasJeHHOe ]'IapaJlJIeJIbHO ocCH umuﬂnpa.

325.1_4 NH..ac,d> }, (I —1o)-

326. IlepneHauKyasipHO K ocH ToKa. CHia
% dH  3n?umli?

= — = N .10-7
F= . mH i R 1,1.10-7 nun,

rie H— HanpsieHHOCTb MATHMTHOTO NOMS, @ X— PacCTOSIHHE OT LeHTPa
Kpyra.

: %
Y K a3aHHue. MaruutHbit MOMEHT cTepXeHbka = - mH; cuna,

JeficTBYIOUlass Ha HaMarHUueHHoe TeJO B HEOAHOpOAHoM none, F =
=—MdH/dx.

. .10-¢
327. azarctgm

5RH
7% 195

= 13030"1



328. ConpoTuB/ieHHe B Liend KOHEHCAaTOp — TaHTIeHC-6yccoab, MOKa
OHO HEeBEJHKO, Ha OTK/IOHEHHE CTPeJKH He BJIHfeT, TaK KaK KOJHYeCTBO
9/eKTPHYECTBA, KOTOPOE NPOTEKAeT eXEeCeKYHIHO, He S8aBHCHT OT BeJH-
yHHbl comporHBJeHnsi. OfHAKO ec/H CONpoTHBAeHHe GyHeT BEJIHKO, TO
KOHJIEHCAaTOP MOXeT He YCMeBaThb Pa3psAkKaTbCH MOJHOCTBIO, H OTKJOHe-
HUA GYAYT MeHblUe.

329. R’ _r tgo;—Rtgo,
tga,—tgoy

tg0+tg 0o
Vit(igo—tg®):

Ykaszauue. Cuisbl, nencmyrom.ue B OGGHX C/yYasX Ha KOHel

=3,7 Om.

330. /=¢k

CTPEJKH, NOKa3aHbl OTpe3KaMu OB H OA Ha puc. 244, rmne 00" — mno-
Y CKOCTb TOKAa; 10Jie 3eMJH HampasJeHO Mo
OC. AC=CB u OC.I=CB k.
331. MeHblne ABYyX ammep, Tak Kak
I=2sin ¢ amnep.

6 IR

g 332. 1) I'= (ctg 6 —ctg 07).

2) H=T (ctg 04 ctg 6').

4 L= g _ HRR’
4 8383 I = Reig0—R)
, M8
/i 334. /——m
Puc. 244. 2
335. zo_z+“°N3 '2.

PeweHne. 3akoH COXpaHeHUA 3HEePIrHH B JIAHHOM CJYyuae C/leAyeT
3anucaTp Tak:

& dg=dWy+084+0Q,

dW, —u3MeHeHHe 3HEPTMH MarHHTHOrO nmoss Katyuikd, 0A4 — snemeHTap-
Has paGora, 0Q = R/?d{— sueprus, paccesnHass B Qopme Tensa. [lepe-
NHUCHIBas 3aKOH CoXpaHewHsi sHeprun B Bule (§—R/)dg=dW,+0A4 u
yuuTbBasi, 4to § — R/ =d®d/d¢, nonyuum

1dD=dW,+0A.

JleByl0 uacTb MOXHO Npeo6pasoBaTh cjenylOUHM o6pasom:
2 2
1dDd=1d (LI)=d (%) —i—% dL.

Orclona aneMeHTapHasi MeXaHHuYecKasi paGoTa B LeNmd ¢ HHAYKTHBHOCTBHIO

]2 . V2
0A=-dL=208,W,. Ilonaras HMHAYKTHBHOCTb paBHOK L=-l S,
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onpefensieM CHJIY, CONPSKEHHYIO ¢ KOOpAMHATOH [:

PoN?
-5

12
bA=Fya1=4 ( s) di.
3HaK «—» YKasblBaeT Ha TO, YTO OCeBasl CHJA CTATHBaeT KaTYIIKY.
Ipupasuusas F, cune ynpyroctu Fypp=Fk (lo—!), nonyuaem npuseneu-
HBIH OTBET.
336. Tounoctb okojio 19.
337. Moment napsl cun M = 491,S/ 1 nHanpasnen no guaronanun AC.
338. 1) IlpoBomHMK TNpPHTACHBAETCH K MATHUTY C CHIOH F ==

QJT,moSIRz . )
= (d2+R2)3/' i 2) NMPOBOAHHK pacTATHBAeTCA IO pajudycaM C CHJIOH
f —M Ha Kaxiywo eIHHULY IJIHHBI

@+ R2)3/2 .

339. A=4.10-8HSIn Ox.
340. 1) M=ml (2—V'2); 2) x=1(V 2—1).
_HE 3kt N HER O o

341. ©=35 Rk (l—-exp {—7}) , THe k—oc—l——4R -10-9.

342. 1) o =~ 12°15". 2) 1=4,7.10-7A.

343. [lonoxeHne paBHOBEeCHS — IUIOCKOCTb DaMKH MNepHeHIAMKYJAspHa
K HanpasJleHHI0 BHelUHero moJsis. Korna HanmpaBleHHe MarHHTHOTO NOJs,
CO3/1aBa€MOTO TOKOM, COBMaJaeT C HaIp aBleHHEM BHEIUHEro IOJs — paB-
HOBECHe YCTOHUYHBO; KOrJia 5TH HalpaBJieHHs MPOTHBOIOJIOXHHE — HeyCTOM-
4KBO.

344. 1) ITo uacoBo#l cTpenke, ecqd CMOTPeTb B HampaBJeHHH MOJS.

J
2) T=2n Vm

345. ® =0,4Na*u//D =32 000 Mkc.

_ 0dnNewl
346. @—m =~ 24 000 Mkc.
347, p="2L1=Pa) 4155

b=, — Dd,
348. [lpu mapanieqbHOM COEAMHEHHH KaTyleK (COeIHMHHTb KOHIIBI
1—3 n 2—4) nogbeMHass cuya B yeThipe pa3a Goublue.
349. F ~ 5 Krec.
350. / =~ 6,5A.

_1/ _mel _
351, I= 0.4nn NS °

852, 3HauuTeNbHOE YKOPOYEHHE IJIMHHON KaTyWKH NpuBeleT K yMeHb-
LIEHHIO TPYy3a m, TaK KaK HaNpsXKEHHOCTb MAarHUTHOTO IO/ KaTyLIKH
DpPH COKpAILEHHH ee JJIMHbI GyAeT yMeHbIUaThCH.
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353. Cuny nepeMeHHOro TOKAa MOXHO H3MEPATb NPH YCJIOBHH, UTO
NepHOA TOKa MHOIO MeHbIlle nepuoia KoneGaHufi BecoB. [lpuGop Gyner
NOKa3sbBaTh 3Q(EKTHBHYIO CHAY TOKa.

354. TlpuGop 6ymeT H3MepATH MOWIHCCTb, €CIM JUIMHHYIO KaTYILKY
¢ GoNbLIMM YHCJIOM BHTKOB BRJIOUHTb MNapa/uiellbHO Harpyske, a KoOpoOT-
KYIO KaTyWIKy C MalbiM YHCJIOM BHTKOB— HOC/EJOBATe/NbHO C Harpy3Koi.
MoMeHT cuJl, DeACTBYIOLIMX Ha KOPOMBICIO, GyAeT NPONOPLLHOHANEH NpPO-
H3BEJICHHIO CHJ TOKOB, TeKYIUX B KaTyulKax, T. €. NPONOpLHOHaNEeH
MONLHOCTH, TOABOAMMOR K Harpyske.

355. P =2x/%n2

Pemenune. Cuna, geficTByiomass Ha 3neMeHT Toka [ d!, waxoxs-
mufics B MarHuTHOM nose, paBHa [/ dl H, rpe H— «peficTBylolee» Mar-
HMTHoe uose. [lox pmefcTBYOMM NoJIEM NOHHMAIOT B, JaHHOM CJiyuae
MarHUTHOE IIoJIe, CO3[1aBaeMoe B JaHHOH TOUKe BCEMH 3JleMeHTaMH o6Te-
KaeMOro TOKOM COJIEHOHZA, KpDOMEe CaMOrO paccMaTpPHBaeMOro sie-
menta. [lefictBylomee mnose MOxeT OLITb HalfleHO H3 CJeQyIOUUX
coobpaxenunil. BHYTPH JJHHHOTO CcOJeHOMZA mNoJe BOAM3H 3/1eMeHTa
Toka [ dl ckaagpiBaeTcs M3 moas H, co3naBaeMoro BCeMH 3JieMEHTaMH
TOKa COJMEHOHAA, KpOMe JaHHOro 3jeMeHTa ToKa, u moss H*, cosnaBae-
MOFO JIaHHBIM 3J€eMeHTOM Toka, CyMMa 3THX JIBYX NoJiel OJMHAKOBOIO
HanpaBienuss paeHa 4mnl/, T. e. H+ H*=4nn/, BHe aJjuHHOrO cCoJe-
HOMJAa CyMMa 3THX nojeiff BOIH3M pacCMaTpPUBaeMOTO 3/IeMEHTa TOKa, KakK
H3BECTHO, PaBHa HYJIO BCJEICTBHE TOro, uto Iose H’ MeHseT cBoe Ha-
npasneHue Ha obpatHoe, T. e. H—H"=0. M3 HanucaHHbIX ABYX YypaB-
HeHHH HaxoauM H =2mnn/, orkyma cuja, jeHcTBylomas Ha 3JIeMeHT
TOKa, paBHa 2m/2ndl, a uckomoe napjeHue P =2nl2n2,

356. B npoBogHHKaX, O6TeKaeMbiX TOKOM, OGBEMHBIH 3/EKTPHUYECKHH
3apsji paBeH HYJIO, TaK KaK YHCJIO 3M€KTPOHOB M YHCJIO MOJOXKHTeNb-
HbIX HOHOB OIMHAKOBO. D/IeKTPHYECKHe 3apsibl MOTYT OBITH TOJIBKO Ha
NOBEPXHOCTH NPOBONHHKOB, HO NPH He oOYeHb OGOJNBIIHX Pa3HOCTSX HX
NOTEHIHANIOB OHH HeBeJHKH H CHJIBI B3aHMOJAEHCTBHS MeXAY HHMH HH-
yrokHbl. [losToMy npeo6majaloT MaruHTHele CHJbL, T. €. CHJIBl B3aHMO-
JECTBHA MeXAy ABMIKYIUMMHCA 3apsiaMH, H NMPH OJNHHAKOBOM Hampas-
JIEHHH TOKOB OHM CO3NalOT NPHTSKeHHe. B KaTOXHBIX NyyKax OGbeMHbIi
SMeKTPHYECKHH 3apsai HE paBeH HYJIO (TaK KaK MNPHCYTCTBYIOT TOJLKO
S/IEKTPOHBI), H H3 CHJI B3aHMOJEHCTBHA Npeo6.1ajaloT CHJbI OTTAaNKHBAaHHS
MeXAY ONHOMMEHHBIMH 3aPSiNaMH; MAaTHHTHBIE 2Ke 110/ KaTOJAHLIX IYYKOB
caabml.

357. Cm. puc. 245. DnekTpuHuecKHe CHAOBLIE JIHHUM — NYHKTHPHbIE
AMHHA. MarHuTHele CHJIOBbE JIHHHH — CNJIOIIHBIE JMHUK. [To JeBoMy mpo-
BOAY TOK MIeT oT HaGmojareas 3a ueprex. Ilo npasomy mnposopy —oT
yepTexa K HaGaiopatento. Jljis nocTpoeHns rpaduka yuyecTb OTBET 3a-
naun 36.
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358. DsieTpAUECKOR MOJI2 OTCYTCTBYET, TAK KaK MeXAy NpOBOAaMH
B COOTBETCTBYIIUX TOYKAaX HET PA3HOCTH MOTeHUHMaNoB. MaruuThoe nosae

Puc. 245.

H306pakeHo Ha pHC. 246. B Touke A MAarHWTHOe mosMe paBHO HYJIO,
a BlaiH OT TOYKH A Toje HMeeT WHJHHAPHYECKYIO CHMMETPUIO H COOT-
BETCTBYET MOJIO MPSIMOTO TO-
Ka YABOEHHOH CHJIHI.

359, [lonoxeHHe paBHO-
Becuss OyjAeT Ha pPacCTOSIHUH o
d=0,02/il/mg, HO OHO He-
ycroliyuBo, W NPOBOA JHGO
ynazer, squ60 NpUTAHETCA K
M He,

360. 1) Cuna B3aumHOTrO
NPHTSXKEHHST MEXAY IIHHON H
NpPOBOJAOM INpH PACCTOSAHHU X
0,027¢

X

paBHa F = 1. PaBHo- Puc. 246.

ReHCTBYIOWLAS CHUIBL TSIKECTH M CHJ YNPYTOCTH NPYMXHH HalpaBJeHA BHH3
u paBHa f=2k (h—x). B nomoxenuu pasuosecus F=f. [Tostomy

h h* 0,017 "
Xy= —2--l— 45— (ycroiiunsoe paBHOBecHe),

k
x _h 2 0,017il "
=7 ] T (HeycToituHBOE paBHOBeECHE).

Ecnn h2/4 €0,01/il/k wnn k < 0,04/il/h%, npoBOA DPUTAHETCA K WIMHE.
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2) INpoBon orrankuBaercs u OyLeT HaXOZHTbCS HA PacCTOSTHHH

x=_+ l/ 0, 011:1

B YCTOHYHBOM DaBHOBECHH.

361. YcraHOBHTCS pPa3HOCTb YypPOBHeil JXHAKOCTH B BePTHKAJbHBIX
TpyOKax; B mpaBoii TpyOke (eciH CMOTPETb CO CTOPOHBI CEBEPHOrO IO~
JII0Ca) JKHMAKOCTb GyleT CTOSTH BBIILE.

362. /=hdtg/B. UyBCcTBHTENIbHOCTh NPONOPLHOHaNbHAa B H o6par-
HO NpONOpUMOHaNbHA d H T.

1.
363. OO6mpeMHasi NJIOTHOCTb MOHAEPOMOTOPHBIX CHJI paBHa -C—EJB].
[NosToMmy, no aHalormu ¢ 3aKOHOM ApXuMeIa, MOXHO YTBepXKIaTb, YTO
v .
BBbITAJIKHBAOasl CHJa paBHaT[ JB]. OmHako wu3-3a HEOAHODOAHOCTH

TOKa BOJIH3M Tela B OGLLeM clyyae BO3HHKAeT TeYeHHe XKHIKOCTH, yMeHb-
aioulee BHITAJIKHBAOW YO CHIY.

364. Onycrutcss Ha h= H?x/(2tg), ecan % < 0, ¥ NOJHHMaeTCs Ha A,
ecan % > 0.

365. an=2"2!_g 6 c

actg

366. Pemen ne. Cuna, jefictBylomast Ha cToJ6 pTYyTH B TpYyGe,
F =~ IDB/c. Takasi cuna 5KBHBaJieHTHa pa3HOCTU JaBJEHUH HA KOHLAX
Tpy6bi: Py— Py=4F/(nD?). TlogcraBisia 3Ty PasHOCTb B THAPOAMHAMH-
yeckylo dopmyny Ilyaseitns, noayuum

I ~ 32cl/(BD3) =1,8-1012 CTC9 =600 A.

1
T+ (—DIL
368. f=DB2/(8n) (maB/ieHHe, HampaB/JeHHOe K WEHTPY UHMJHHADA).
369. /=cnR?2B/L=9,4.101° CIC3=31 A.
370. i=1Ih/(nr?), re r —paccTosiuMe MeXAYy INPOBOJAOM H TOYKOf
Ha6uofeHusi. CBepXNPOBOAAILHA TOK napaiJeieH TOKy / u TeueT B npo-
THBOIOJIOXKHOM HanpabJIeHHH.

371, I = c V mghj(2nR) = 8,4 101 CI'C9 = 25 A.
372. h= (35)3} )‘/‘ ~ 2,1 cMm.
2 \'mg
373. PemeH ue. BBesem mpeamosioxkeHue, OmpapabiBaeMoe IocJe-
IYIOLMM pacyeToM, YTO BHe Liapa Ha OJNHOPOAHOe moJe B, HaKaaib-
BaeTcsl MOJIe TOYEYHOTO JAHMIOJS C MarHHTHBIM MOMeHTOM )i, noMelleH-
HOTO B LeHTpe wapa (puc. 247). Torza

3 (SJtr) _m

3’

367. [,=

B=B,+
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MoMmeHT )} ompenesqUTC M3 YCHOBHs, uTO6bl HOpPMaslbHas COCTABJSIO-
mas BeKTopa B Ha noBepXHOCTH wiapa ofpamalnach B HYJb:

B,=Bcos ﬁ—}—-—-cos 4=0.

AToMy yca0BHIO NpH JIO6HIX 3HaueHHSX yriax & yIoBaeTBopser
R3
M=—— Bo
2
Ha skBatope, T. €. npu r=R, 9=90° noayuaem B=3/, B,. IloBepx-
HOCTHBI!l TOK CBEPXNpPOBOAHMOCTH TeyeT BAOJAb Napaaneneii ¢ = const,

NpHYeM NO TeopeMe O WHPKYJISLMUH
f

.3
=g Bg sin 0.

2 2
374. B=Bo—-m r—]—% B,, rne r—pa-

LIHYC-BEKTOp, NepHeHAUKYJSIPHBIH K OCH UHJIMHADA,
NPOBEJEHHHI! OT OcH K TOouKe HabmopeHHus. [lose »
Ha MOBEPXHOCTH LMWJIMHADPA MaKCUMaabHO npH ¥ = 90°
¥ paBHO B=2B, (cM. puc. 247). TloBepXHOCTHbIi

TOK TeyeT MNapa/leJbHO OCH LMJIHHAPA, NpHYEM
Puc. 247.

. cC .
== B, sin 9.

375. Pemenne. [lonb3ysick pe3ynbTaToM pelreHus 3amaun 373,

JIETKO T0KasaTb, YTO MOTEHUMANbHas SHEPTHs B LEHTPe COJNEHOHMAA PaB-
Ha Yy MB=1/, B2RS, [lpuMeHsisi JHajlee YpaBHEHHE SHEPTHH, HAXOLHM

v=B V 3/{@dn1) ~ 170 cm/c.

376. PemeHn ue. IlpeneGperaem kpaeBniMu 3ddexktamu. Tok B 06-
MOTKe anmpoOKCHMHDyeM TOKOM C MOCTOSIHHOH OGBEMHOH NJIOTHOCTBIO,.
YTO NMpH OLEHKAaX JAOMycTHUMO. [IpuMeHsiss TeopeMy O UHDKYJsSUUH, Ha-
XOAMM MarHHTHOe Iiosie B Ha pas/inuHbIX PacCTOSHUAX r OT OCH COJe-
HOMAA:

B—{ B, npu  r<<Ry,
By (Re—r)/(Rs—Ry) mnpn Ri<r<<R,.

Ilocne 3TOrO J1eTKO HAaXOLUTCA MarHHTHas 3Heprusa W cucremer:

fﬁ [R1 (Ri+ R3) — Ry (R;— Ry)| = 1,17.10" 3pr ~ 2,8.103 kax.

KonnuectBo mcnapubwerocst reaus: W/g ~ 4-103cm3=4 1.
377. Pewen ne. Cuna, nefictByiomas Ha NpOBOJHUK:

=LY uma, r=2n.
c c
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CoofmenHuift NPOBOAHUKY UMNYJIBC!
¢ ¢
d d
p==-Sth——? HS rat =< tg.
0 0

dnexTpHuecKOe Mnojie B KOHIeHcaTope:

—dno—4n L g=ES
E—4na_4ns V=g

IMoacTaruM 3HaueHHe 3apaa ¢ B BbIpa)KeHHe Aas HMNyJbCa:

d dS 1
rae V —o6bem KOHJAeHCaTopa. Ha ocHoBaHuu 3akoHa COXpDaHEHHUA HM-

nyJabCa HaXOAHM IUVIOTHOCTb HUMITY/IbCA MMOJA:

1
p=j1_IEH].

§ 5. OnekTpoMarHWTHas MHAYKUMUSA

378. Ilpn JABHMXKEHHM MOCTHKA BO3HHKaeT 3.4.Cc. & H ToK [ H B
eIMHHIYy BpeMeHH coBepiuaercs padota &/. Dra pabora cosepimaercs
pueluHeil cuitoll F, u, cnenosatensto, & = Fu, e v — CKOPOCTb JBHXKe-
aufg MocTHka. C pApyroil CTOpOHBI, cH/a, JeficTBylomasi Ha MOCTHK
BCJIACTBHE HAJNHYUs TOKA [y B Mar{HUTHOM NoOJe, HHAYKUHSA KoToporo B,
pasia F;=BIl, rne!l—anuna mocruka. Ecan [y=1, 10, no npunuuny
Jlenua, Fy=—F.TlostoMy &§ = —Blv. Tak Kak H3MeHeHHe NMOTOKA HHAYK-
uud @, NPOHU3BIBAIOIIETO KOHTYpP, NPH NepeMelieHHH dX MOCTHKA eCThb
d® =Bl dx, 10 Blu=d®/df. OxoHuaTenbHO MNOAYyyaeM & =—dD/d¢, a
3TO M €CTb 3aKOH MHAYKLHH.

379. Bo Bcex caywasix 1 mB.

380. Byner, Tak Kak: 1) KOHTYp, CKBO3b KOTOPBI MEHSETCSl MOTOK
MHIYKUHH, JEKHT 4acThlo B BePTHKA/NbHOM MIOCKOCTH (KOJeca W CKar):
2) HenpsAMOJIMHEHHBIA MyTb JO/KeH ObITh OJHOBPEMEHHO U HAaKJIOHHBIM
K FODH3OHTY.

381. Pewenmne. [Ipn ynasenun Mariuta 4epe3 Lemb NPOXOZUT
KoJ1MuecTBO 3nekTpuuecTBa Q=A®/R, rge AD —u3MeHeHHe MACHUTHOTLO
MOTOKa 4Yepe3 KOJbLO, a R-—conpoTupjeHHe Lenu (BKJOYAs COMPOTHB-
JeHHe raapBaHoMerpa). [as Beluncaenus AD npeanosoxuMm cHauyaia,
4TO KOJIBLUO COCTOMT TOJLKO H3 OQHOrO BHTKAa. MarHuTHoe mnose Brajiu
oT MarHuTa B=9)}/r%. B6au3u M BHYTPH MarHuTa 3T0 BbIPaXKeHUe He-
cnpaBeauBo. OAHAKO NOMHBEIA MAarHMHTHBIHL NMOTOK dYepe3 GeCKOHEUHYIO
MJIOCKOCTb, B KOTOPOH Dacrno/ioxeH BUTOK, paBeH HyJo. [Tostomy npu
BolyHcseHHH AQ MOXKHO B3ATb GECKOHEYHYIO [MJIOCKOCTb BHE BHTKA, e
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yKa3aHHOe BHIpaxeHne npuMmenuMmo. lHaue roBops, HHTerpHpOBanHe
MOXHO MPOHM3BECTH B Npefie1aX OT r =a Jo 7 = oo. 310 faeT AD = 2nfllY/a.
Jaa Koabua M3 N BHTKOB 3TO BbipaXKeHue Haj0 yBeJduIuTb B N paa,
T. e. B 3ToM cayyae A® =2nN/a. Takum obpasom,

RQ =2nNWW/a.
Namepus Q, orcioga MoxHO Haiitn .
v . .
382. 6‘—2labx(x—+a) , Tle X-—DacCTosHHe MCXKIY PaMKOH H npor

sogoM. Ecau npoBojx BepTHKaleH W TOK B HEM MAET CHH3y BBepX, TO B
pamKe, yjajsiouiefics OT MpOBOAa, BO3HHKaeT TOK, MAYWIMH IO 4acoBoi
cTpefike.

383. Her, Tak Kak nosie BOKPYT PaMKH HEOJHOPOMIHO.

384. &= Hyab|wsin f cos (0’'t — @) -+ " cos wf sin (©'t — )}

1) &= H,abw sin 20t npn ¢=0;

2) & = Hqabw cos 20t npn ¢ =—n/2.

385. £=Habmsin{m0(t-——l_; ki) ;

386. 0 =vB/(4nc) = 0,3 CI'CD = 10~1° Ku/cm?, OTpuuaTenbHOe 3JeKT-
PUUECTBO CMeCTHTCA B HanpabJjeHHH BeKtopa [0B]; NoJ0XHTeNbHOE —
B NPOTHBOMOJNOXKHOM HampaBJIeHHH.

387. 0=wBr/(4nc)=6.10-2CIrC3=2.10-16 Ka/cm2, IloBepxHOCT-
Hble 3apAABI MOJIOXKHTEJbHLL.

388, Pemenue. Tak Kak B CTallHOHaPHOM COCTOSIHHH TOK BHYTPH
wapa AOJXKEH OTCYTCTBOBATh, TO 3JeKTPHueckoe nose EW nomkHo KoM-

. 1

TIEHCHPOBAThCs CUJION ?[OB]. 3T0 JRaeT LA 2JI€KTPHYECKOIO MOJA
BHYTpH apa

. 1

EY=— —[oB]

c

O6GbeMHBIX 3apsjJ0B BHYTpH wwapa He 6yzaeT, Tak kak div E® =0. Kaca-
TelbHas cocTaBasiomas nons EW@, a cnepoBatesbHO, M BHeWHEro MoJs
E©), na nosepxnoctn mapa 6yaer Egq=EWsin ¥, rae 8 —yroa mexny
HanpasjeHHeM BekTopa E® n pannycoM 7, npoBejeHHBIM H3 LeHTpa

wapa. BrewHee none E'© pimeM Kak noje AMNOJIS € AHIOJBHBIM MO-
MEHTOM p, MOMEIEHHOTO B NEHTpe Iuapa:

BekTop p JIerko HalTH MO 3HAYEHHIO KacaTeNbHOH cocTapasiomed Eg,
TakuM nyTeM noJydaeM

3a3 ad
@) — —
Et &% ((oB]lr)r m['vB].

203



MNoBepxHocTHAst MJIO THOCTb 3apsfOB O ONpENeNUTCs MO CKayKy HOp-
MaJbHBIX COCTaBJSIOUIMX 3/MeKTpHyeckoro mnosisi. OHa paBHa

0= (28] ),

rae n—e)lHHHllelﬁ BEKTOp BHeluHel HOpMaJH K MOBEPXHOCTH Luapa.

389. t-—-R IR—07A
E1— &2 -,
390. x= in é’ ~ 13-10-
391. 1) / = 1,2A. 2) Tok Bospoc 6b 10 240 A u o6MOTKa sIKOps
neperopeJa Obl.
392. /=0,314A.

393. Cuna ToKa ocraHercs mpexHeit: 0,314 A,
394, E=qoo @, sin .
25er

395. PemeHnue. 1) Ha 3apsag e, Bpamalomuiics BMecCTe ¢ LHJIHHA-
pom, AeiictByer cuna Jlopenua

p=% [9B] =7e ([or] B] =% (0B)r.

OHa BbI3bIBAET TAKYI0 XK€ MNOJApHU3aldio AUSNEKTPHKA, KaK 3JIEKTpuuec-

1
Koe noJsie ¢ HalpsiXKEHHOCTBIO T(coB) r, T. e
o2 e—1
P——?' ((!)B)f = -4—1_';—0— ((I)B) r.

. Ox Oy
Orciona (Tax Kak div r_§+0_y_2>

Pcpa

2) q=S Denma dV = (r3—r3).

3) INoBepxHOCTHas NMJOTHOCTb CBSI3aHHBIX 3apsIAOB Ha BHYTpeHHel H
BHEIIHEeH NOBEPXHOCTSX LHJIMHApA:

£—
4nc

O1cpsz = — ((')B) r1, Uzcnﬂa=e4lncl (0B) r».

4) Tonublfl 3apAA UKJIMHAPA OCTAETCA PaBHLIM HYJIIO.

396. R=4naNoS.

397. Hago c moMouibio ¢urokcMeTpa, pasMepbl KOTOPOro MaJjbl MO
CpaBHEHHIO ¢ PagHyCcOM LMJIHHAPA, M3MEPHTb MAaTHHTHOE IOJie B LEHTpe
OLHOTO M3 OCHOBaHMi uuauuApa. [lose BHYTpPH cosneHOHMAa OyAeT B ABa
pasa GoJjblue,
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398, 1) N =~ 106/c. 2) HyXHno yBequuHTh €€ B Pu/Pm pas, T. e,
B 5,06 pasa.

399. Ecau och CTepXHs NPHHATH 3a OCb Z, TO JEKTPUYECKHE CHJIO-
Bble JIHHMH JieXKaT B IJIOCKOCTAX, NEPHCHAMKYJISIPHBIX K ocH Z, u npel-
CTaBASAIOT COGOH KOHIEHTPHYECKHE OKpPYIKHOCTH
¢ ueHTpaMH Ha ocH Z (puc. 248). Hanpsxeu- A
HOCTp mosss E o6paTHO mpomopluHOHaJbHa pac-

CTOSIHHIO OT ocH Z.

d®/dt
R ’

rie ®—noToK HMHAYKUHH B cTepxkHe. 2) Ecun

NOTOK B CTEPXXHe HampaBJeH CBepXy BHU3, TO

400. 1) MocrosHHbIN TOK cuioil | = —

SN

TOK B BMTKE MJET NMPOTHB YacOBOH CTPEJIKH, eCJH / _\
NVIsLAETb CBEPXY. 10 TN

401. Byzner onuceiBaThb BOKPYT CTEpXKHS pac- X L X
KPY4HMBAIOLLYIOCS CNHPaJb CO BCce BO3pacTaoliei e

CKOpOCTBIO. /
402. 1) L=0,25T. 2) N =250. Y

403. HyxHOo u3vepuTh CHJy Toka / W Ha-
npsiXKeHHOCTb H MarHHTHOro MnoJsi BHYTPH Ka-
TYWKH, ONpeNeJHTb IVIOUAAb MONCPEYHOro ceye-
uuss S W umcao BHTKOB N. Torga MarHuTHBIG
notok uveped Katymky ®=HSN=L/, orkyaa
L=HSN/I.

404. L=0,24-10-°T,

Ykaszanue. HanpsikeHHOCTb MarHHTHOTO
noJist BHYTPH TPYOKH Ha PacCTOSHHH r OT OCH
pasHa H=2[//r (kpaeBbiMu >(dekTaMn npenebperaem). Bue TpyGku
MarHUTHOrO ToJsl HeT. IToSTOMY NOTOK uyepes paaHa/bHYIO NepPErOpPOIKY

- "-—»
/’Q—b

Puc. 248.

Ty
d
cp=2IlSrL, rie /—panuHa TPYGKH, r,— pajMyc NpoBoja, ry—
ro

BHYTpeHHHH paauyc Tpy6kn. Ha emunnuy ganuuel Gylem  uMeTb
L=21In (ry/ry).

405. L =~ 4In(d/r) = 9,2.10-°T.,

406. M=V LiL,=0,6T.

407. 1) L 6nuska k 0; 2) L=0,2T; 3) L=0,05T.

Ly (L,—1)

408. d= [ =
409. L=2bN In (1 4ay/r).
410. M=L=2bN In (1 +a/r).
411, @y =4n NnSI/l= 105 Mkc=10-3 B6.
412, @y =2Nnbl In (1 4-a/r)=10® Mkc=10-3 B6.

d1=3 MM. \
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413. W=2aN2SI%/I.

414. 1) 81n2 spr. 2) Ysemnuutcs na 81n2 apr.

415. Tak Kak nmpoBoja OTTaJKHBAalOTCS APYT OT APYra, To, MO NPHH-
uuny Jlenua, npu yhajJieHHH NPOBOXOB B HHX JIOJIKHBHI BO3HHKaTh 3.1.C.
HHAYKLUHH, HanpaBjeHHbie HaBCTpeyy TeKyluM TokaM. CJiefoBaTesbHO,
yTo6bl NOpAepKaTh HEH3MEHHBIMH TOKH B INpPOBOJaX, B HHX Ha BpeMs
JBHIXEHHS JO/KHH ObITb BKJIOYEeHB J06aBOYMbE 3.1.C., HampaBJeHHble
B Ty e CTODOHY, KyAa TeKyT TOKH. Pabora 3THX 3. A.cC. H HAeT Ha
cOBepllleHHe MeXaHH4YecKOH paGoOThl H YBeJIHYCHHe MAarHHTHOH 3Hepruu
cucteMbl. Ecam ke He BKMOYaTh J0GaBOYHBIX 3. A.C., TO CHJA TOKa
B NpOBOZax B TeueHHe BpeMeHH Af, NOKa NMpPOHCXOXHT MX ABHIKEHHe,
Oyjer MeHblle, 4eM KOIJa NPOBOAA HEMOABHXKHLL. COOTBETCTBEHHO YMeHb-
aeTcs M pa6ota 3. 1. c. 6‘[ At, noanepKUBaIOWMX TOKH B NPOBOLAX.
Onnako ellle 3HauMTelbHee YMeHbLIMTCH KoJHuecTBo Temsa RI2Af, Boige-
Jflolieecs B NPOBOJaX. 3a CYeT 3TOH «IKOHOMHH» B JMKOYJIEBOM Temse
H TPOHCXOIHT MeXaHHuecKas paboTa M yBeJH4YeHHe MATHHTHOH 3HepTHH
CHCTEMBI.

416. =% t, rae {—BpeMs, Npollejlliee ¢ MOMEHTa BKJIOYEHHS.

Ho koraa cuma TOKa 3aMeTHO BO3pacTaeT, faxke Majoe OMHYeCKOe CO-
APOTHB/NEeHHe NenH ByleT MUrpaTh yxKe NPHHUMMHAIBLHYIO poab. Benencr-
BHe HaJHUHS CONPOTHUBJIEHHS HapacTaHHe TOKa 3aMelJHTCH, a TOTOM
npeKpaTHTCA.

417. Vyaxe/Vo=r/R. UeM Menbine 7, TeM MeHblle Vyaye: OnHaKO
C/IMLIKOM MaJjibiM 7 6paThb He ciaelyeT BO H36exaHHe GOJbIIHX Harpysok
Ha MCTOYHHK ToKa. Jl0CTaTOYHO, YTOOH Vyaxc He mpeBbimanto Vo, T. e. r
JOJKHO ObITh MeHblLie WIM nopsaka R.

L _ _meHIC

8. N a=rmzmr A I=nrcme
_ mgL . __HI
419. X=—mn (1 —cos wt), rae o= VL

420, Cropoctb O6yjeT pacTH, NOKa CHJIAa B3aHMOJEHCTBHS MexIy
MHAYLUHPOBAHHBIM TOKOM H MarHHTHBIM MOJEM He JNOCTHTHET BeJHYHHBI,
PaBHOl Becy NPOBOLHHKA. DTO HAaCTYNHT NPH 3HAYEHHH Uycy = PR/(H?).

421. KoopanHaTa HOBOI'O MNOJIOXKEHHS DaBHOBECHS
_mgL _mgL
(Bl)2 t_,w BnHT
§ = ; o= ——= . KoopanHata x oTcunThiBaeTcs BHH3 OT HCXOA-

mR VmL
HOTO TOJIOXKEHHST NepeMbIYKH.
Pemenne.

x(t) == (1—e-8 cos wf) —

mx=mg+ Bl (IL.—1Ip),
Liy=—Bix, RIp=Blx.
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[Tocnie moacTaHoOBKM B ypasHeHHE NMHAMHKH 3HaueHHH TOkoB [ u g
I0J1Y Y4HM

. 2. 2

OTCI0OZa 1O0C/ae HHTEerpPHPOBAHHA MNPH HYJAEBbBIX HAYaNbHBIX YCJAOBHAX
noJiyuaeM
_mgL

B (1—e-% cos wt).

X =

mgR

422, Uyc-[ = —(B—l)'z‘ ‘

PemeHne. YpaBHeHHEe AHHAMMKH: m ‘;t ——=mg-+ Bll. ¥Ypabnenue

Wi saeKTpuueckolt memu: L Tit—+ Rl =— Blv. Hckmouasa u3 5Tok cH-

CTeMbl ypaBHeHHﬁ TOK HHIYKLHIL I MOAYYHM AN CKOPOCTH JABHIKEHHS
@8y R

nepeMbluKH v+ R L L g.

IMonaras v=0=0, 419 ycTaHOBHBIIeHCS CKOPOCTH Halijem

mgR
vyc, = TBT)z— .

423, JlorapudbMuuecKnii IEKPEMEHT YBEJIUYHTCHA B

(k+ H*B/4R) 1/ g‘_—(%)T
b Vg (M) p

424. JlorapudMuueCKHil JeKDEMEHT W MEepHOA yBeJdHuaTcA B
l/ g k2
2ml
g M [ kR \E
1/ l + 4mlL 2ml

425. Jlorapudmudeckuii AEKPEeMEHT YMEHLIUHTCS B

g CH212> k \?
l <l+ 4m <2ml>

‘

pas.

pas,
(le)
a MepHoA YBEIHUHUTCS B
CH2 ]/ g
(++%) (2m )
N cmzs G
l ( 2ml
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426. 1) JlorapnpMuuecknii feKpeMeHT YBEeJHYHTCS B
(k+ H2S*R) Y 4IC —F*
k V 4JC— (k -+ H2S%/R)?
3xeck k— xoadduupneHT TpeHns, S— niowalb Koabla, J — MOMEHT WHep-

uHH Koabla, C— KoahdHLHEHT KpyyeHHS HHTH.
2) 3aryxaHue 6yJeT TaKMM 2Ke, KaK B OTCYTCTBHe MarHHTHOTO MOJsl.

AT T2S*H?
427. Tlepuop yMensmutcss Ha AT, mpuueM —— = 8Ll , €CJIH CYH~
taTh AT MaabiM no cpasHenuio ¢ T.
428. JlekpeMeHT 3aTyXaHHs KOJblla YMEHBIUHTCS B
4H2S%J
1/"“ T @ic—r) P¥*
St In (‘H“’>

4929, Q_é.9=___i—a_‘

(a+b)p
430. He usMeHHTCS, Tak KakK TOK B paMKe JI0 W [ocjae TMOBOPOTa

paBeH Hymo. B camom liene, MO 3aKOHY Knpxro¢a—‘fi—?=RI-l— dl

t

Orcioza A(D=Rgldl+L(IK——IH), Ho [,= [,=0. CuaenosaresnsHo,
0
AD=RQ.

431. Byger. B camoM fene, MOJIHBII MarHWTHBIN NOTOK 4Yepe3 KOH-
TYyp HJeaJbHOro MNPOBOIHHKA oOcTaeTcss HeuaMeHHnM. OH caaraetcs
H3 MNOTOKAa BHEWIHero MarHuTHoro mnoas @ u mnoroka L/, co3paBa-
€MOro HHAYKLUMOHHBIMH TOKaMH C&MOTO INPOBOXHHKA, & MOTOMY
O+ L] =®,=const. KouuuectBo sieKkTpHuecTBa, NpowWejIIero 3a
BpeMa df, GOyper dQ=I/dt=Ida/o, rpe da—yrosm moBopoTa 3a
TO e BpeMs, a @W—YIrJaoBas CKOPOCTb. 3a MoJoGOpOTa [poOTeyeT
3JIEKTPHYECTBO

1
)

°Q/3:

1 T
=ES(®0—¢’)¢1¢,
0

a 3Ta BeJHYMHa o0GpPaTHO MPONOPHHOHATbHA ®, TaK KakK HHTerpal
OT CKOPOCTH BpallleHHs] He 3aBHCHT.

432. AD®=2000 Mxc.

433. Bpems, 3a KOTOPO€ IIaCTHHKY YHAJSIOT, NOJMKHO GbITh OYeHb
MaJio TIO CPaBHEHHIO C NepPHOJOM rajbBaHOMeTpa.

434. IlocrosHnass BpemMeHH Uend T=L/R pomxHa OBITb MHOTO
MeHblle NepHOja rajbBaHOMeTpa.

435. M=QR{R,/&:
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PeweHne. YpaBHeHHe BTODHUHOTO KOHTypa: L, %{t!_‘_ Rely =

dly .,
=M 7‘7‘- ; 3necb /;—ToK B mepBuyHOH o6MoTKe. IlponHTerpupyem 3sio

ypaBHeHHe no BpeMeHn OT 0 1o oo: L,/, +R3Q Mll s OueBuano,

a0 [3(0)=13(®)=0 u /,(0)=0, Il(oo)=&/Ri. MNostomy
RyQ=ME/R1, otkyna M= R1R:Q/&-
L
436. Q=2r RO
Pewenne, Tak Kak CcONpOTHBJIEeHHe TajJbBaHOMETPa MaJo, To
P4~ (g, MO3TOMy TOKH uYepe3 paBHble BEPXHHe IJIeYH MOCTa GyAyT
TaKxe pasHbl. O603nauuM xaxablii u3 Hux /4. Torza

lg=1lo—1Ip, 2lo=1p+1, Ipr=Ip. r+LdIL

M3 MOCJIefHero ypaBHeHHs uMeeM [,=/| 'rLW , 4TO aaer
L diy L dry
HUo—li=li+= 27 lo=litor 57
BripasuB orciona /; M NoAcTaBHB B ypaBHenue ans /g, noayunm
_Ldn
G=%9rdr

INponuTterpupyem sto paaeucmo no speMenn oT 0 1o oo. [Nonyunm

Q=g ]l 1 O=0, n@=7E.

MNostomy Q =5r—(l‘?£?$ .
SNH sin 30° .
437. y= —(R_’_—}—_r)_(]__ =25 fesieHnit.

/ 1Y

Yermp nomya
Puc. 249.

438. I =nr2B/L, rane L— MHAYKTHBHOCTb KOJbLIA,
439. 1) Hyas. 2) H=2n2rB/L. 3) Cm. puc. 249,

8 Tflox pen. M. A. Sikoaepa 209



440. H=0; I=0.

441. A=mn?r'B%/2L. ,

442. B=By(R/r)?*=5.108I'c; P = B?/(8n) ~ 102 gun/cm? = 108 aT™.

443. M=CRyR,.

Pemenne. Ilpumensin sakoH Kupxroda K KOHTYpy, copepiKalieMy
ranbBaHoMeTp G, MOXeM HalHcaTh Mi1=R212 + rl, rhe I;—ToK B
Uend HMCTOYHMKA 3. X.C. & [0 ec pasMpikaHusi, [,— paspsiiHblii TOK,

NpOXOAsilHY yepe3 Ry, /—TOK uepe3 rajbBaHOMETP (7 — CONPOTHBJEHHE
raapBanoMerpa). Otcioja

SMildt=R2§12dt+Sr1dt.

Ho S Ldt=1, S Ryl dt = RyQ = RyRy14,C, Srl dt=0. TTostomy M/, =
= RyR,/,C u, cnepoBatennno, M= RyR,C.

44, M = (C+c e+—ee’> RyRs.

45 N*f2D3ah
445. Q= 0’24—10W_ I3pp =~ 6,85 kKan.
TONDY df2 ey
446. Q=0,24 BTNy 35 xKaJa.

447. Pemenne. PaccMoTpum BHYTPU IUIACTHHKHM KOHTYp, mapad-
JenbHbit GOKOBOH moBepxnocTH muacTHHKH (puc. 250). MaruuTHsll mo-

a TOK CKBO3b 9TOT KOHTYD

4 %;; ®=BNS=p-4nnl, cos of-bx.

Jp————==——— . D.h.c. MHAYKUHM B 9TOM KOHType &=
z = u.4nnlyo sin of.bx. ConpoTuBJjenHe 3TOro

2b
KoHtypa R,=p—— (npeHeGperaeM CTOpOHa-
ldx
Puc. 250. .
MM X BCJAEACTBME HX upesBblYaftHOH MaJsocTH

no cpaBHeHHI0 co ctoponamHu b). KosanuyectBo
Temja, BbIZeNHBLICECS B 3TOM KOHTYpe 3a Bpems df,

H 2
(- 4nnl g sin wf - bx) bdx dt.

Q= 0,24 dt —0,24
’ i p‘zb

R

OTCiofia KOJIMUECTBO TelJja, Bble/somieecss eXeCeKyHAHO B TJacTHHKe,

a/2 2
_ (u- dnnwbl,4)% ! S‘ o g u2n?n20?a%b/ e —06
Q=0,24 %06 ) x2dx=0,24 —-——————39 0,6 xaJ.

s, Va1 120%?
"W, @t oraE’
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NSHo )
I =YTCo) — o L R2o" @ +0) e tgg=

1/Cq)— Lo NSHo cos (ot + @)
S V=T oyt ReeicE + D LC0'=1 9 Q=

N N2S§2H%0? _16
—0,24 —W-—4,8.10 KKail.

Yxkaszasue, Ypasuenus Kupxroda 1/s UeNH KaTYUIKH HMEIOT BUA

449. 1)

dz/ di 1

— —— —— 2
L dt2+R dt+C NSH®? cos wf,
dv
dir

CrauuoHaphble 3HaueHHs / M V HaXOAATCA Kak YaCTHHIE DelIeHUS 9THX
ypaBHeHHi.

e 4 ke %4-‘/ — NSHo sin of.

NSHo 2t N2S2H?2@
450. ) V=—mg—exp {—EE}' 2 Q=024 gp~ors =
=12.10-10 xxaJ.
nr?
451, Ip=1I,0 R% "
Pemenue. J. 4. c. BO BHeWHeM KOHType Gyger &=—M ‘thr ;

cjaenosartesiLio,
Joe & __1roM
R™9Rp™ 2aRp °

Ocraerca naiitu M. C sTo#i nesablo ofpaTuM 3ajady: MycTb TOK / Teuer
no BHewunemy KOHTypy. Torjna BOsmu3y ero neHtpa GyAeT

2nl 2m2r2
B=H=—, O=BS= .
R R
CrenoBaTeLHO,
2n2r? mir?
M= R 1R= ]r(D 1-5-2-5 ¥

rje p JOJKHO ObITb BhIpaxeno B exmuunax CICM. Ecam p BripaxeHo
B Om/cM, TO B OTBeTe NOSIBJISIETCS MHOXKHTe b 10-9,

452. MarHuTHas CTpeJkKa coBepluaeT rapMoHHYecKoe KoJeGaHHe OT-
POCHTE/ILHO CBOErO IOJIOXKEHHSI PaBHOBECHSI [0 MarHHTHOMY MepHAHaHY,
Koraa cum3y nopBogsiT QUCK M3 MeIH, paclloJIOXKeHHbIH TOpH30HTaJbHO,
TO B HeM BO3HHMKalOT TOKH PyKO, KOTOpbie TOPMO3AT KOJIeOaHHsI CTPEAKH.
B atux ycnopusax auddepeHuuaspbHOe ypaBHEHHE [BMXKEHHS CTpPeJKH
6yner .

Jo=— HMa—na,

rae H—ropusoHTajlbHasi cjaramllliass MaTHHTHOrO mnoas 3emuu, a 1 —
Koa(pHUEEHT INpPONOPLHOHANBHOCTH TOPMO3flledl CHABL, Y paBHeHHe
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MOXHO [iepenicaTh TaK:
Ja+no 4+ AMa=0.

Aneproandeckoe JBHXKeHHe CTpesiKH OyaeT npu n2=4JHM, wunu npu
n=2 YV JHM. MMosToMy Menusifi AHCK, BpallalolHiics € YIIOBOH# CKo-
pocTbio ®, SyzeT AeiicTBOBaTh Ha CTpesiKy ¢ MomenToM M =2 V JMHeo.
1) CnenoBaTenbHO, eC/IH Ha CTPeNKY AeHCTBOBATb C TAKHM XK€ MOMEHTOM,
HO HampaBJIeHHbIM B MPOTHBOINOJOXHYIO CTOPOHY, TO OHa He GyneT XBH-
ratbest. 2) Tak Kak cTpeska He OyneT ABMraTbCsi, TO JHeliCTBHe Ha
Hee JIHCKA BBIPA3MTCA B BbeJeHHH Temna. MOLHOCT BhUEJICHUSA
renaa N=Mo=2 V JMHe? 3) Ecau crpesky ocso6oauTs, To B
HayaJbHblfl MOMeHT OyieT cnpaseannBo ypasHenue Jo=M. Ortciona
0=2 Y MH(Jo. 4) Janbwe Ha cTpeaky GyreT AeHCTBOBAaTb H MOMEHT,
CO3AaBaeMblii MarHHUTHbHIM TosieM 3eman. Ecam atoT Moment Gyner COH3-
MepHM ¢ MOMeHTOM M, To cTpeaka 6ymeT KosneGaThCi BOKPYT HOBOrO
DOJIOXEHHs!  PABHOBECH:,  OMNpefe/isieMOro  COOTHOIIEHHEM  Sina =

=2 ¥V J/OH) o.

g
E \ ;r n wt
| [}
AN
o
R
L
! {} N
-7 Lo
oy
B=asinwt =% e u B~ nocmosssIe
~ Bemusuns!
1
L
2
n
wt

Puc. 251.

453. Cm. puc. 251.
454. [loToMy uTO NMpPM 3aMbIKAHHH NEPBUYHON LEMH TOK HapacTaeT
ropasio MelJieHHee, uyeM CMajiaeT MPH pasMblKaHMH LenH (cM. 3afnauy 452).
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Ccye 21
455. W=_2' exp {—-R—C}; cM. pHc. 252, a.

456. t ~ 7.10~-4 c.
t
457. N =£ (]—exp{—-m}) exp{—%}; cM. puc. 252, 6.
]

458. 1) Q= 12Rat=r2Rc/2=C&*2. 2 m=1p2.

0
Il v
a9 &
I 9K )
0 v AClnZ  2RCinZ 2
@) &
Puc. 252.

459. TonyuenHeli npn pelleHHH mnpelblAylled 3anaum pesyJsbrar,
YTO TOK MTHOBEHHO BO3pacTaeT OoT HyJaa 10 /o, 0ObscHseTcs npeneGpe-
JKeHHeM HHIYKTHBHOCTbIO UenH. B KaxIofi peasbHOH uenu ecTh xoTa 6bl
MaJj1ast HH1YKTHBHOCTb, BCIEACTBHE Yero Bo3pactanue Toka AQ /o= &/R ue
6yneT MrHOBeHHHIM. Ec/H HHAYKTHBHOCTb JOCTaTOYHO MaJia, TO HapacTa-
HHe TOoKa GyneT npoTeKaTb TaK GLICTPO, YTO BO MHOTHX CJAyuYasix ero
MOJXHO paccMaTpHBaTb KaK MTHOBEHHBIl CKayoK.

460. b’paBHeuue uenu (no Kupxrody) Gyner

&— L —RI+V nJH é’=Ldz—g+R£2_+9_’

rae Q—sapsn Ha Konfgencatope. [Ipn R?=4L/C xapakrepucTuueckoe
ypaBHeHHe HMeeT KpaTHLIH KOpDeHb, a TOTOMY pelleHHe Haa0 HCKaTb

0
B opme /

Q=@C+@artnexp {—5- b, g

rle @ U b— NpOU3BOJILHBIE NMOCTOAI-
HblE, onpe,ue.nmou.mecn U3 HavyaJIbHbIX
yeaoBuit Qi_o=0 n (dQ/dt);_o,=0.

[MosTomy: 1)I=ﬁt exp {—% { } g 2L 7

L R

oM. puc. 253; 2) t=% :3) Tyake = Puc. 253.

; 5) n=1/2 (e—ocHOBaHHe HATypaJbLHBIX JoO-

rapudmon).
4_61. QR= 0, Q. =CV,.
213



Pemenune. [locne 3ambikanus uenu
dl,
dr !
HnTerpMpyem 3TO0 paBeHCTBO IO BpemeHH OT 0 10 oo, monyunM QpR =
=Ll |3°=0, Tak Kak [p (0)=/y (0)=0. CnegoBateabHo, Qp=0,
QL=CV0'
QR QR
462. (== ——— | _=—
U=ptR ' CTRIR

PeweHnue. [Tocre 3aMbikauus Kawouya

Ve=IgR=L —/~

d/
VC—R1’1+L1 dl L =Rl L, 52 2 .

Hurerpupys 370 paBeHCTBO oT 0 O 00 MO BPEMEHH, MOJYHYHM
RiQi-+Lif1 | =RaQo+Lola |3

Tax Kak 110 =13 (0) =11 (0)=13(0)=0, 710 R;Qi=R20Q,
Q1+ Q;=Q. Orciona

0y = QR _QRi

Ri+ Ry’ RiFR:

463. TlpumeM 32 Hauaj0 OTCYETa BpPEMEHH MOMEHT, KOTja Jammna
noracia. HanpsiKeHne Ha KomjgeHcaTope B 3TOT HayajdbHbIH MOMEHT
V (0)=Vy. o 3axHraHust JlamMnpl NPOLECC B LN OMNpeAeNsieTcss ypas-
HEHHeM

Qs=

(5’=V+RC%. (463.1)

rae V—mHanpsKenHe Ha KOHIeHcaTrope B MOMeHT BpeMeHH f. Peienue
ypaBHenus (463.1) Gyzer

Vo=8—@—voen{— gz} (163.2)

B MomeHT Bpememum f=7/; HeoHoBas Jamma saxuraetcs (puc. 254).
Cnenosatesbto, V (¢) =V,. Toraa
u3 ypaBHeHHs1 (463.2) nosyuum

tl_RC]néa V . (463.3)

[Tocsie 3a)KHraHMs JiaMnbel TOK,

T o
J le— 7 —> { TeKymuil uepe3 Jjamny (BCJEACT-
Puc. 954 BHE JIHHEHHOCTH ec XapaKTepH-

CTHKH) MOXHO 3anucaTh Tak:
I1=(V —Vy)/Ry, rae V,—Hanpsixenne, NpH KOTOPOM NpPOAOJIKEHHe Xa-
pakTepHCTHKH mNepecekaeT ocb V, a Ry= (Vp—V,)// — «3KBUBaNeHTHOE
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CONpOTHBJIEHHE» JiaMNbel, TOrAa MOJNHBIN TOK B uenu GyieT

I=1i+C—r dV == V°+c (463.4)

Korga Jamna roput M uepe3 Hee HAeT TOK, ypaBHeHue uenu Oyner
& =RI+-V. loxcraBasisa ciopa snavenne / u3s (463.4), noayuaeMm

& Vo (1, 1 av
_1%‘+E—(R_1+ . ) vica. (463.5)

O6WHM pelueHHeM 3TOrO ypaBHeHHs Gyzer

V()= (—%—l—%) RRy - Aexp { _Q_'_l'R_l)t}, (463.6)

R+ Ry RR,C

Tenepr 3a Hauato cyeTa BpPEMEHH NPHHHMAaeM MOMEHT 3aj)KHTaHHSA
namnet, Toraa V (0)=V,. OnpexneasieM u3 5TOro yc/oBusS MOCTOsIHHYIO A
H nojctaBasieM B (463.6). Hakowen, moicras/sieM B IOJIyYeHHOE pelue-
Hue V ({2) =V, ¥ HaxoguM BTOPYIO uacTb NepHoAa:

RRi_ -1 R(/=V)—Ri(E=V,)
R+ Ry R(Vy—Vo)—Ri(E—Vyp) *

Becs nepuop T =t;-+}1,.

ty=

464. 1) BcnbixuBaeT OpH a=%(l$V3/V), racHet npH

a=%—(1 FVeV). 2) Vypa=Va.

465. Ilocsie 3aMBIKaHHS KJOua ypasnenue npouecca B uenu 6yzner
é= —1 4 T +R+, , (465.1)

rae /—o6muit ToK B uenu. B nauanbnblil MomeHT /o= §/R, a mosTomy
pelueHHe ypaBHeHHs (465.1) sanuwercs B BuAe

& (R+1) R Rrt
I="=% (l'—R-{-fexP {— L(R+7) })

Hanpsixenne mexay toukamu A u B Gyner
Rr R ___Rre
Vov= 17556 (1= o0 { = £ )

OHo He MoxeT ObiTh OGoJiblie 3. X.C. 6Gartaped. [loxctaBasis uncsoBbie
JaHHble, NoJyuyaem

Vaammx = 24 (1—0,99¢=2:44) B,

Hocae pa3MblKaHHs KJ/Il09a ypaBlHeHHe npolecca B IENH 6YZlET
¢=L %tI—JrR" (465.2)
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Tenepe B Hauanbublii momeHT [og=¢ (R-+r)/(Rr). Pewennem ypasHe-
Hus (465.2) Gymer

1= <1+-— exp{ Re }) .

a nanpsikenne MeXxny Toukamu A u B
¢
Vp33MHK=IR=é°<1-|——eXp{ 12})

MOXeT ObITb 3HayHTeJbHO GoJibliie 3. X.cC. Gatapeu, ecan R>>r. Ilon-
CTaBJIAi YHC/IOBble JaHHHE, MOJIydYaeM

Vpaasux = 24 (1+99%~24°") B.

B HauanbHbIH MOMeHT Hampskenue Gyzer 2400 B.

Hacrosuasi 3agaua no3BOJISIET YSACHHTb MPOLECCH, MPOHCXOAAULHE
NPH 3aMbIKAaHHH H Pa3MBIKAHWH LIENH NOCTOSIHHOTO TOKa, O6.jajamouledt
COTPOTHBJEHHEM M HHIYKTHBHOCTBIO.

466. Y paBHeHue npoliecca B LeNH [OCAe Pa3MBIKaHHA Kioua Gyaer
&= L +v (466.1)

Ho /=CdV/dt. Havanbhne vycioBus TakoBe: Vy=g&, Il,=&/r.
[MosTomy pewenne ypasuenus (466.1) Gyzer

V= ¢ (1+~% V-CZ sin -]TtL_?) .

[MoAcTaBASAS UMCJIOBLIE JAHHBIE, MOJYYHM IS MAKCHMAJBHOTO 3HAYCHHS
HanpsikeHust Vyape=(} 10-100424) B. YBeauuenne emkoctu C BegeT
K CHUXeHHIO Vyaxc.

467. | < RVE/t =~ 22 MA.

§ 6. Iepemennniit TOK.
CeofofHbie H BHHYXKAEHHbIE KOJeGaHUA

468. [laisi 3apsiik# aKKyMyJsiTopa CYUIECTBEHHO CpeJHee 3HauyeHHe
cuabl Toka lcp, a SNEKTPOAHHAMHUYECKHH amIepMeTp MOKasbiBaeT ee

V2

sdpexkTuBHOE 3HAUeHHE [, 44. TaK Kak Icp=2 Iagpp = 091549, TO

NPOAOJIKHTENbHOCTL 3apsaku Gyner 8/0,9=28,8 u.

469. /., = 0,127 A.

470. 1) =~ 3,2 A; 2) 5 A.

471. 1) 314 B; 2) 157 B.

472. JlamMnel nponycKaloT TOK MomnepeMeHHO uepe3 1/2 mepuona. [Tpu
3TOM KOHIEHCATOPHI 3apsKalOTCA TaK, YTO PAa3HOCTH NOTEHUHANOB Ha
HUX CKJajbiBaioTcd. Ecau conpoTHB/AeHHe HarpysKu BeJHMKO, TO MOYTH
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Bech TOK 3a TMOJNEpHOAA HAeT Ha 3apsiKy KougeHcaTopa. [lostomy
Vuaxe = 2V, rie Vy—amniuTyfa Hanpsixenus Ha CD.

473. 14,2 A.

474. p = 2900.

475. Cm. puc. 255.

476. Tok onepexaeT no ¢ase HampsiKeHue Ha ¢ =288,

477. R=54,4 Om; C =~ 100 Mx®.

478. tg g =wCR.

479. o= arctg {Lw/R}.

480. Korga NJIOCKOCTb PaMKH MEPNEHJAUKYJSpPHA K MO0,

481. Korga nJocKOCTb pPaMKH COCTaBJIfieT C HarnpaBleHHeM nond

oL — (1/wC)
yron @==arctg —Tx - .
g
82. R=V s—a0): ~2200 ~ 05
483. [yaxe =~ 1,2 A; ¢ ~43%
N = 76 BrT. E :._..___..._
484. N=(V2—V2—V2)/2R.
485. N=(12—1§——lg) R/2. Puc. 255,
486. N =~ 40 MxBT.
487. 1) I, 36 2) I,= 6‘8 TAGKH NPOTUBONO-~

TnOr+2R) " n@Or+2R)’
JIOXHOTO HalpaBJleHHs.

488. B >ToM cayuae Hesib3s MpeHeGperaTb MHAYKTHBHOCTBIO Kosbua L
H CHIA TOKa ompefenseTcs u3 cooTHoweHus — L dl/dt=¢. B 3asucu-
MOCTH OT Pa3MepoB M YNeJbHOTO CONMDOTHBJEHHS MaTepHa/la KOJslia [l
YacTOTh MHUTalOMel 3. J.cC. HYXHO YUHTHIBATH TOJNLKO OMHYeCKOe HJIil
TOJIbKO HHAYKTHBHOE COMPOTHBJIEHHE KOJblA HJH H TO, H ApYyroe.

489. r=R/V 1+ R*Ctw’.

490. L=CR:®.

w g-sa ke (- V)

Pewenue. Hafigem 3. 1. c. § Hcrounuka. B orcyTcTBHE Harpysku

1/(/wC) &

VCo=£°‘R+1mL+1/(ImC) ToRC =%

Tak Kak npu pesonance [oL 4 1/(/wC)=0. ITocko.sbKy ¢a3y Ko.seba-
HU{l SKBHUBAJIGHTHOTO HCTOYHHKA ONpejeJsiTh He TPeGyeTcs, MOJIOMHM

£=|VC«|_ch 60 ]/c =340

rae Q — RoGpOTHOCTL KOHTYpa.
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Haiigem TOX KOPOTKOTrO 3aMblKanusl Lenmu. Econ 3aKOpOTHUTbL BBIXOA,

_ &0 &

TO TOK B IepeMbluke 6yner [ ;= BHyTpeHHee co-

10)L+R ToL *
¢, L
NpOTHBJIEHHe SKBHBAJIEHTHOTO HCTOYHHKA OYIET f =-——=—=,
Ix.s RC
1
492. Cpsur ¢asbl MeXLy TOKaMH ¢p= arctg oRC’ T. €. OT Ry me
1

3aBHCHT. C M3MeHEeHHEeM CONpOTHBJIeHUs Ry OT HyJas 10 oo cABHT (haswl
H3MeHsieTCsl OT Tt/2 10 HyJsl, TpHYeM TOK uepe3 R, orcTaer mo ¢ase oT
TOKa uyepe3 Rj.

T P22
493. E=1, wf;c“’- sin (ol + ¢);
30202
Ii= ]L—K%—Ié—,c—@—cos (0t 4-¢); tg p=RaC,
2 27 2
494, r= VR + o 5 MaKCHMaJLHOe 3HayYeHHe

V (I—2LlC):+ w?R%C?’
Fuaxe ~ L/RC pocturaercs npu o=1/V LC.
495. IloTomMy uto npu Jo6oM 3apsie Ha MJAaCTHHAX KOHJEHCcaTopa
PasHOCTh MOTEHIHANOB MeXJy HHMH paBHa HYJO. B coOTBeTCTBHH C 3THM
B CJyyae LEMH NePEMEHHOrO TOKa IPH KOPOTKOM 3aMblKaHUH KOHJellca-
TOpa ero eMKocTHoe conpotuBieHne Xc=1/0C=0, T. e. C=co.
498. Vgux = [10sin (300f — 132°) -} 3 sin (600¢ -+ 207°)] B.
497. & ~ 150 cos (600t — 78°) B.
498. YpaBHeHHs A4 Uenell TpaHchopMaTopa B KOMIJIEKCHOH dopme:
& =jJjoLili-|-joMly, O=joMIli+joLyls—+ RI,. (498.1)
Jas TpancpopMaTopa Ge3 paccesHHST B3aUMHast HHLYKTHBHOCTb M =
= V' LiL, u omuomenne Ly/Ly==n? TlosToMy M3 ypaBHennit (498.1) mo-
joL{R
oL TR Ii=2ZI;. KoMmneKkcHoe e CONpOTHBJIEHHE
joL R/n®
joLy-+R/n?’
499. 1) Hyab; 2) TOK uepe3 CONPOTHBJIEHHE OTCTaeT no ¢ase Ha 90°;
o (L-+CrR)
r+R(1—e*CL)’

ayvaem & =

9KBHBaJEHTHOH Lenu (cM. puc. 148, 6) ectb Z=

3) casur ¢asel ¢ =arctg HalpsiXkeHHe  Olepexaer

3. A.C.
T

/4
500. £§¢¢=% S (47“§°°t> dt = &
0

501. Cm. puc. 256.
502. » ~ 3,16-10% c-1; 6=0,25; /y ~ 1,6 A,
503. C =~ 50 MKD; Vyaxe =~ 628 B.
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504. C ~ 20 Mx®. Pewum 3anauy B BexTopHO# dopme. Ha puc. 257
OA—noteps HamnpsKeHust Ha v
omHyecKoM - conporusierur (10 B), L

OB — notepsi HanpsyKeHUs Ha Ka- 4,
rywke (62,8 B), OC—sBce Hampsike- [ _
uue (100 B), OD ~ OC, OE—mote- | ¢
psl HANPSKEHUSI HA KOHJEHCATOpe
(163 B). Otciona T
C=1I/oV =~ 20 mx®. Puc. 256.

505. C =~ 0,32 vx®.
506. B xommiekcHo# ¢opme ypasuenns Kmnpxropa obeux uenei

6ynyT:
&=1I [R—|—]m (L——m—;C)] e (M—ﬁ) :
Osl(M—-Elzf)-l—l’ (L"—mic).

rne / u I"—T1oku B BetBAX A u B coorserctBenHo. M3 mocaeqsero

ypasuenus crenyer: 1) ecmn wo=1/ Y MC, 10 I"=0; 2) ecnu o=1/ V'LC,
10 I=0.

g

£

Puc. 257.

MMpumeuauue. Takoli cayuail oKaszancsi BO3MOXKHBIM TOJBKO
NOTOMY, YTO Mbl npeHeGperaH CONpOTHBIEHHEM B uenu B.

507. 1) [o =~ 0,8A; N ~ 32Br. 2) Ig=2A; N"=0.

2
R
508. 1) N=r1 T [wf"_ 0T 2) C=1/0L; Nyaxe=&0/R:
&2 (R4 Rv) .
509 N =TT+ Lo+ (R T R’
N &R R

TOCTL)FRTRE T "TRIR,
[Tpumeuanue. Kak Buaum, 1) He 3aBHCHT OT UHAYKTUBHOCTH LEIH,
HO MOLIHOCTb, KOTODYIO MOXeT JaTh HCTOYHHK IPH 3aJaHHOM HalpsiKe-
HUu &, yMeHbluaeTcs ¢ yBesquueHueM L u L.
510, N SOIRH(+0) 7]
' 2(r+R* Foir?]
S3RIR+(1+a 1] ‘
[+ REF & [R+ (1 +adr]

— R _
n—m , Fae CZ—-(DRC.

NI
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TlpuMeuanue. B oTinude oT npeabiayluieii 3ajaud, B NaHHOM
clyyae C YyBelHueHHEM o NOHHXaeTcss M MoluHocTh N, OTHaBaeMas
HCTOYHHMKOM, M K.ILJ. YCT@HOBKH 1].

511. AMIINTYAa 3.4.C. HCTOUHHKA o= Y 3.120B; n=1/3;
n =1/2.

512, AMIAuTyaa 3.1.c. MCTOYHHKA o ~ 140 B.

513. Cxema mnpuBejeHa Ha puc. 258.

= ® 1
J- C =o7 ®, rae /—B awmnepax, V—B
CV) A BOJIbTaX, ®— yIJOBas YacToTa INHTalO-
H1ero TOKa.

514. C = 6,3 mx®.

515. CompoTHB/JeHHe YTEUKH KOH-
lleHcaTopa JOJIKHO OBITb 3HAYMTENBLHO
GoJlbllle, YeM ero eMKOCTHOC CONpOTHBJIeHHe Nisi 50-NepHOAHOTO TOKa.

516. Buauase onpefesuTb CONPOTHBAEHHE YTeUKH R ¢ NMOMOILbIO H3Me-
pEeHHsi Ha TOCTOSIHHOM TOKe, a 3areM ofliee CONpOTHBJeHWe Z Ha nepe-
mersoM Toke. Z=R/V 1+ w?R¥C?:. 3uaa R u Z naxoanm C.

517. C,/C;= AD/DB. MoxHo.

518. MoxHo, ecan 0= 1/C;L;=1/C,L,. B camom gene, eciu mpu-
6op G ocraercss Ha HyJe, TO HanpsKeHHst B Toukax A H B cootser-
CTBEHHO PaBHbl

1

o

Puc. 258.

v joCy |4 VioL, . |4
1- ; Tl—0CLy ., T 1
7oC; Tiok folit=5er =i,
M, 3HAYHT,
. 1
(0201112=(D2—L]C; y WM (04C102L1L3 =1.
OTciona noayuyaercsi OTBET.
2RCw

520. C ~ 15 mx®.

521. L=2,3T; nepBblfi KOHIEHCATOP He BJHSIET HA OTHOLIEHHE aM-
TUIMTYJ Ha BBIXOJe M Ha BXoje.

522. TpauchopmaTtop nortpebJsieT 3aMeTHYIO MOWIHOCTb TOJBLKO B TO
BpeMsl, KOTa Ha)KaTa KHomKa. Korla KHONKa He HaXaTa, B NepBHYHOI
nenyu TpaHcpopmaTopa TeueT Majbifi TOK «XOJOCTOIO XO#a»

V' R? - w’L?
rie & —TmounBoAMMOe HanpsiKeHHe, R —CONMPOTHBJEHHE NePBHYHOH 06-
MOTKH, L—ee MHLYKTHBHOCTh M ®—KpYrosas yacTota Toka. Ho npu
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oL >R TpanchopmaTop npH TOKE «XOJOCTOrO XOAa» MOYTH He MoTpes-
JNsieT 3Hepruu («6e3BaTTHbli TOK»). KHOMKY BKJOHAIOT BO BTOPUUHYIO
Henp, YTO6Ll HE MOABOAMTbL K HeH BHICOKOTO HAmpsXKeHus.

523. L=7T

524. Tepsuunasi—200 suTKOB, BTOpHuHafdA — 6600 BUTKOB,

Ykasauune. D.A.c., HHAyUHpYeMas B ONHOM BHTKe, ONMHAKOBA
BO Bcex 06MOTKax TpaHcopmaTopa.

525. l) L~03T; 2 V ~ 3760 B.

(1) (1 +20) _ .
526. —I—VT—_II-T_KBI rae No MOWHOCTE TMPHU pa
30MKHYTO#, a N —MpH 3aMKHYTOl uen.
n
527, tg8=——"L  [lpu ny=ny=10 8 =—3° Tok orcraer
g L+ ng(ny+ns) Pl ="

no ¢ase OT HanpsKeHud.

528. I ~ ‘ﬁ;"“ sin of.
0
1

-9,
529. q’maxc—l_ ~57: B

531. oL =R; | Vgx/Vaux|=3.

532. C=2320 n®.

533. C=0,1 mx®.

534. 1) R ~ 6370 On; 2) R ~ 3185 Om miu R =~ 12740 Om.

535. 4/3 pamuyca.

536. 1) BoluepuuBaioT KOOpAMHATHHIE OCH HAa 3KpaHe TPYOKH
(puc. 259). Iina sToro BHayaje BKJIOYalOT TOJNBKO [y ¥ oTMeuaioT BeJH-
UMHY ¥ TOJIOXKEHHe OcH a—a’, 3aTeM 4
BKJIIOYAIOT TOJBKO [ H OTMeUaloT BeJH "

d
c

YUHY M MOJOMKeHu> och b—b’. Boiuep-
YHBAIOT NPSAMOYTOJBHHK H, BKJIOYHB
0o6a ToKa /; W [y, HAHOCAT 3JJIHMIC,
onuchbiBaeMblll MATHOM Ha 3KpaHe. (Bce a J
310 MoXHO cotorpaduposats.) Toraa
Oc/Oa’ = cos (p u 0d/Ob" =sin¢, rne ¢

(un 180°— @) —casur dassl. —
2) Henbas. b
I a b Puc. 259.
537. cos 9 = —2-tg 20, (7;—7) ’

rie o—YyroJ HaKk/IOHa GoJblIOH ocu smiaunca, a u b—Gonwas u Ma-
Jlast MOJIyOCH 3JJiumnca.

538. Heo6xonumo 3uaTh: 1) uyBCTBUTEJNBHOCTb KaTOZHOTO OCHHJ-
gorpada (OTKJIOHEeHHe Jiyda B 3aBUCHMOCTH OT HanpsikeHus), 2) Besu-
YHHY compoTHBieHHsi R. 3ambikas Ky, u3MepsieM MOABOAMMOE Hamps-
wenue. 3aMblKad TONbKO Kp, H3MepsieM NaJeHHe HANPSIKEHHA Ha
M3BECTHOM CONpPOTHBJIEH MM R W HAaXONHM CHJY TOKa. 3aTeM, BKJIOYAR
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oba xJoua, NOJIy4YHUM 3JJIMIIC, IO NapaMeTpaM KOTOporo JIeTKO - yCTaHo-

BHTb CABHT CpaSbl. Hasi NOJBOAMMOE HANpsKEHHE, CHJY TOKa B HENu

H CABUT Cl)aElbl MEXIYy HHMH, HaXOAHM MOILHOCTb:
539.

r'19713 T'12723 4114
R — R —_— — 13723 ,
Yt ris e’ 0 riatristras’ Rs Tig 4T3+ 1oy
m [Law® .
540. V=—e— R Posin of, TRe m-——Macca, e—3apsj EKTPOHa.
541. m = 17 r.
542. 120° unu 240°.
543. 1) He wusmenarcs; 2) 3aKpyunBanHe NPOHCXOAHT B APYIVIO
eropony. 3) Henbas.
544, | =(6—5e~50%) A,

545. 1= (1+10e"2"1°7*) A; cm. puc. 260.

7 546. / =&70—5 sin of A;

.

2
— 2 101 -1
(0_7 104 c—-1,

547.V=>5(1—e~*10")B,

548, [ = O .

R (' +

/
B e S e L L e Li—Ly _
0 4/05 8/05#,0 + L2 2e t/‘t>; T=L2/R.
Pue. 260. 549. V = 6,3e— 2501 ¢
X sin 660¢ B.
550. qzé;—c [I — (cos wlt—}——(-g- sin (nlt) e"s’] , rme O=r/4L,
1
. 1 r2
©1=y I[CT 6L
551. [ = l%——lfs—Q-e-z‘)"“sin (2000l+45°)] A.
552. V = 20 (cos 20m¢ — cos %t) MB.

553. I=%(l—cos 100st) A. Kak BujaHo, ToK B uenu GyneT He

nepeMeHHbl, a NyJbCHPYIOMHA. DTOT pe3yJbTaT OGbACHMETCsl TeM,
YTo Mbl HpeHeGperad OMHYECKMM CONpOTHBJEHHEM LelH H CIelHaJbHO
BHIOPa/n HavaJbHYIO Ga3y BKJIOYeHHs 3.1.c. [TocTosiHHas cocTaBasomas
TOKa, BO3HMKalollasi B HauyajlbHbIH MOMEHT, He 3aTyxaer, a 6yneTr uup-
KyJHUpOBaTb BCe BpPeMs H CJOXHTCA C IIePeMeHHOli COCTaBJsOLLeH.
B peanbHOi cxeMme, 006Jafalouieli CONPOTHBJIEHHEM, NOCTOSIHHAS COCTaB-
Jsiomwass GyleT OTCYTCTBOBaTb M yCTaHOBMBIIMlCH Tox OGyjeT nepe-
MeHHBIM. J[IJIs1 BBHISICHEHHS POJIH CONPOTUBJIEHHs TOJIe3HO pas3obpaTh
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BKJ/IIOYEHHe JaHHOH B. YCJIOBMHM 9.J4.C. HAa KATYWIKY C CONMPOTHUBJEHHEM R
H, NOJYUHB OTBeT, NMepelTH K npefeny R=0 (cM. 3agauy 564).

554. V=g [l—e""t (cos ot —l—% sincot)] , TIe y—-& H o=

= ‘/LC—(gRZ-)Z. MuHUMa/IbHOE HalpsXKeHHe, HA KOTOPO®e JOJIKEH
GbiTb pacCYMTaH KOHZEHCATOD, He MeHblIe 2¢.
555. 1.—-—.(?- [l—e‘vt (cos ot —I—% sinmt)]. OG6o3HaueHHsT TaKue
Ke, YyTo M B 3ajave 554.
14

5%6. 1) I’“"t’=4nva In(a/b+1)
2) Hanpsixenue Ha JlaMIIOYKe YMEHBLIHTCSI B

In (-z——|—1> /ln B%;JTTI);J ~ 2 pasa;

=0,028 CTCM =0,28 A.

=V e RS AW 2 2
557.V (t) =Vye ) [cos of —|-(ch —|—m)smmt] , Tle 0 =w;—y?,
wp=1/(LC), y=R/@L).
558. UacTota yBemmuutcs B J 2 pas. AMmiuTyna KoJebarHi H
SHeprusi BO3PACTYT BABOE.
qumsz [R cos (wf -} 8) + oL sin (of +8) —
— e~ RUL (R cos 8§+ wL sin §)].

560. AMNITYAbl Ha BXOJE M Bbixofe oAuHaKoBH. CHBHT (hasbl Bbl-
XONHOTO HampsiKeHHs] OTHOCHTEJbHO BXOAHOTO ompejensiercsi ¢opmy-

559, /=

goi tg 6=£°£—L
0[*—RE’ / l
6561, Pemenwue. Ilpu BHIOJHEHHH YcJIO-
BHSl KBa3HCTallMOHapHOCTH (PHc. 261) m

L%-l—V:O, Q=CV, QG=I—1I", V=RI"

Hckimouast Q, / u I”, oTcioga Haxoaum
V429V +wgV =0,

rae op=1/(LC), y=1/(2RC).

6rt02Lr8l} 1

‘[—-—>

Puc. 261.

562. sz 7 - Cuna—otrankusaiomas. Ecmt oL>R,
4,872
0 F= 6”[ & IL" B npyrom npepenbhomM cayyae oL <R m

-6mdwLrél} 1

e —p— 7
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563. 1=0,5cos 200s A, V ~ 104 (cos V¥ 10-1000f — cos 200s¢) B.

Taxkum o6pa3om, co6cTBeHHBle KoJieOaHHA HaNpsXKeHHs Ha KOHAEH-
caTope, BO3HHKalOLiMe TNOCJE BKJIOYEHHS,, He 3aTyXalOT, HECMOTPS Ha
HaJHUHe CONPOTHBJEHUS R, M He BAMSIOT HHKAK HAa CHJAY TOKa gepes R,
TaK KaK BHyTPeHHee CONPOTHBJIEHHE HCTOYHHKA IPEAINOJOXKeHO PaBHLIM
Hymo. CllenoBaTesbHO, HCTOUHHK «3aMBIKAeT HAKOPOTKO» CONpPOTHBJERHE,
Hanpsi>KeHHe Ha KOTOpoM GyJleT BCerna paBHO 9.4.C. HCTOYHHKA. B peasb-
HOll cxeMe, B KOTOPOH HCTOYHMK Bcerga o6/afiaeT BHYTPEHHHM CONPOTHB-
JIEHHEM, 'co6c7rBeHHme KoJie6aHMA 3aTyXalOT H OCTAlOTCH OJHH BLIHYXKJEH-
Hple KoJeGaHHA.

564. V= 10(1 cos(lOOnt—£>——5Oe-3“' B.
V2 4
_ 3 R—5R}_ _ 1 3 5
565. R=- p—p =1370m, L=75_ V 16R: — (R; + Ra)2=

=1,16T, rne R; =110 OM u R,=275 OM—CONpOTHBJIEHHA TNEPBOIl H
BTOPOJ J1aMNoYeK COOTBETCTBEHHO.

566. Pewenune. [TycTe NapaMeTpHl LENOYKH TaKOBbl, YTO NPH Ha-
JIOX€HUH CHHYCOMIAJIbHOTO HanNpsiKeHHs B Hell YCTAHABNHBAETCH CHHY-
couaanbubiii Tok. Torna MOXHO IM0Jb30BaTbCsl MOHSITHEM HMIeRaHca.
Ecay ynaauth nepBbie IBa 3BeHa LENOYKH Z; M Zy, TO OCTaHeTCA TaKas
Xe OecKoHeuHas Lenmoyka. Ee MOXHO 3aMeHHTb OJZHHM 3BEHOM C HMIle-
nancoM Z. Toria nosayunTcst cXema, H3o6paxenHas Ha puc. 262. Mwmne-
BaHcel Z U Zp cOeMHeHH NapaJjiieJbHO, MX Pe3yJbTHPYIOUHA HMnelaHc

Z
{3 —
e
Z, 2
-
Pue. 262. Puc. 263.

ZZ4/(Z2+Z,) coenvuen mocsefoBaTenbHo ¢ HmnenancoM Z,. B pesyabrtate
JOJIXEH TOJNYYUThCA MMNefaHc Z, T. e.

ZZ Z z:
Z=Z‘+z_+'22—2’ OTKyza Z’TI+]/TI+ZIZ”'

3HaK NJoC nepei KBaApPaTHHIM KODHEM O3HAuaeT, YTO H3 ABYX 3uaueHHil
KOpHA cjiefyeT 6paTb TO, KOTOpPOE HMeeT. NOJIOXKHTEJAbHYIO BEleCTBEHHYIO
yacTh, [lelicTBHTeNbHO, KBaJpPaTHLI KODEHb €CTb HE YTO MHOe, KakK
MMNeZaHC Z' 6eCKOHEUHOH LeNnoYKH, u3o6pakeHHOH Ha pHc. 263, a Bo
BCSIKOIl peasibHOM CHCTeMe aKTHBHAs YaCTh KOMIJIEKCHOTO CONPOTHBJIEHHS
ROJXKHA OLITb MOJIOXHTEJbHOMH,
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567. Pemenne. [lonaras B npemwiaymed samave Z;=iXj,
Zy=iX,, nonyyum

2= 5 (i, £ V =X X, 1 XD).

Ecan 4X;Xs+ X2 < 0, T. €. IOJKOPEHHOE BHIPaKeHHe NOJOKHTENbHO,
To uMnelaHc Z GyZeT cofepKaTb BelECTBEHHYIO 4acCTb, a MOTOMY ueNb
6yneT NOTPeG/ATh M/IH OTAAaBaTh SHEPTHIO B 3aBHCHMOCTH OT 3HaKa STOW
BellecTBeHHO# uacTH. CTallMOHapHOe COCTOSIHHE B 3TOM CJyuae HeBO3-
MOXKHO, a pelleHde, NOJyYeHHOEe B NMPEAbIAYWEH 3anaue, HENPHMEHWMO.
Jas pemenuss HeO6XOAHMO HCIIOJb30BaTh HauyajbHble YCJOBHS.

CuHycoula/bHbI TOK B lie[IOYKe BO3MOXKEH TOJBKO NPH BHINOJHEHHH

YCJIOBHS 4X1X2+Xf>0. To/sbKO TOTAA MOXKHO NOJIb30BATLCSl NMOHSTHEM
HMIeJaHCa M pelleHHeM TNpelblaywel 3anaun. Bompoc cBoxuTCH K BH-
Gopy 3HaKa mepel KBaIpaTHbLIM KOpHeM. ILJs 3TOTrO NpenmnoJIOXKHM, 9TO
HMIefaHc Z; COAEpPIKHT MaJloe OMHYeCKOe CONpOTHBJIEHHe Ry, H nepeiiieM
K npejeny Ry —0. Nonaras Z;=iX,+ Ry, Za=iX,, 13 pewenus npe-
AbIRYIel 3afayd MOJYYHM

= V=X, Xy - XD+ 2iR; (X;+ 2Xs),

rie Z'=Z—Z,/2—umneaanc- GeCKOHEUHOH HenouKH, H306paKEeHHON Ha
puc. 263. IIpu u3BJeYeHHH KBaJApaTHOTO KODHSA IpeHeGpexeM KBaipa-
TaMu R;. B atoM npubinxeHnn

Ry (X1+2X5)
V4x Xo+ X2

3naK Hamo BLIGPaTh TAaK, YTOGHL BELIECTBEHHAR 4ACTh 5TOrO BHPAKEHHA
6bi1a . mosoxkuTenbHa. Tak kak Ry > 0, To B cayvae X;-2X, > 0 nano
B3ATh 3HaK mJioc, a B cayyae X;+2X,; < O—wmunyc. [lonaras R;=0,
OKOHYaTeJIbHO HaXOLHM

%[X1+V4X1X3+X§], €CJIH X1+2X2>0,

%[xl_ Vax:X,+ X2), ecan X;+2X, < 0.

Hanpumep, ecny 1enoyka COCTaBjieHa TOJNLKO M3 KaTYIeK HHAYKTHBHO-
ctd, T0 X3 > 0, X, > 0 u nmepex KOpHeM Halo B3sATh 3HAK nioc. B stom
clyuae TOK OTCTaeT no ha3e OT HampsmeHHs Ha /2. Ecam xe nenouxa
COCTOHMT TOJILKO M3 KOHAeHCaTopoB, T0 X; < 0, X, < 0, Tak 9T0 romutcs
TOJIbKO 8HaK MuHyc. B atom cayuae dasa Toxka onepexaer ¢asy nanps-
JKeHUs Ha ;/2.

568. Z=2,+V 22+ 2,2,.

l'  ——————————
z= VaX X+ X2 —1

Z=
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569. PemeHnne. DuekTpuueckass SHeprusl (B .TayCCOBOH CHCTEMe):

w2 __2dI§sin? of
€ oC ew?R?

MaruutHoe noJge BHYTPH KOHAEHCATOpA CO3JaeTCS TOKOM CMELUEHHS. Ha
paccmamm r OT OocH KOHJEHCaTopa OHO Haﬂ}leTCH H3 COOTHOLUEHHA

45 4w [ r \2?

Homr="2Joy=— (=1

¢ cM c R ’

OTKYyZa

2r

2r
H=C_1?2 [=-c§-§ IOCOS(!)L

Marnuthas 3HepTrHd, JOKaJ/JHW30BaHHASA B KOHAEHCaTOpe:

. 2 2
W, =§%S1{2dV=&d—IZ%S—mta

OTHOWeHHe MaKCHMaJbHBIX SHepTHit:

Makc
_‘:\ZT='§H'(‘%)2” 0,5.10-14,
wy 9 2C
570.
2 2N2 2022 RAN2
W,,,=2i%’f—N13coszmt, WQ=M‘%?——N—I?,SM2(M,

Wyaxc e oR
2c

2
—“V#t—am-=—2- ——) ~ 1,3'10_1§a !

671, 1) ¥Yemuunrcs B 5/3 pasa. 2) YMeHbwuTcqd B TPH pasa.

572. Ho=$l—/2‘;7r. Ilnst BO3AyWHOTO KOHAeHcaTopa Hy=>5.10-23.
Ilass koHAeHcaTOpa, 3amoJiHEHHOTo cpenolt, Hy==eH| o ="5-10-4 2.
By=pnH,=5.10-2 Ic.

573. 1) KoHueHTpHuecKHe OKDPYXKHOCTH C LEHTPaMH, PacloJIoMeH-

2 ;
HLIMH Ha OCH COJICHOHIA. 2) E=2_nrrc_gn_ i=n—;‘3-r-:i ~ 10-8 CI'C3 =~ 3 X

% 10—4 B/m. 3) E He u3Mmenutcss, a D Bo3pacTaeT B £=2 pa3sa.
1 . i1 1

574, I=— — sin | 2500t —— ) 4-—e~250t A,

4V ( 4>+ 8

575. Q1~=C2—V(l+cos ®f) Ha TOM KOHJEHCaTOpe, KOTOpPHIi Obla 3a-

paken. Q, =C—2V(I —C0S @Wf) Ha BTOPOM; ® = V?/LC.

576. L~ 1 T.
577. T ~ 58.10-%c,
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- 578. A ~ 126 KM,
579. C ~ 110 n®.

580. /,=V,/V L/C; Benuunua V'L/IC nocur naspanue «XapakTe-
PUCTHYECKOTO® HJIH «BOJHOBOTO CONPOTHBJIEHHS» KOHTYypa.

581. f ~ 5000 c—*.

582. Aw/wy =~ 1/1Y%:

1 1 1 1 1 1 .

583. ?=—R—1+E , T=L_1+L—2 NpPHU napajseNbHOM BKJIOYEHHH;
R=R;+R,, L=Ly+ L, npu nocienoBaTe/JbHOM BKJIOYEHHH.

584. Konpencatop BKaOuYaeTcs: AJisl TOTO, YTOOBl HMCKMIOYHTb BO3-
MOXHOCTb BO3HHKHOBENHSI 3aMETHOTO TOKa OT CETH Yepe3 UENH MpueM-
HUKa Ha 3emM/i0. EMKOCTb Taxoro KonjeHcaTopa JOJ/IXHA GbITb npuHG.H-
3UTEJbHO paBHAa HOpPMaJbHOM eMKOCTH aHTeHHbl (200—300 cm), uTOGHI
BKJIIOUEHHE 3STOr0 KOHAEHCATOpa HE H3MEeHHJO CYIIeCTBEHHO AMaNasoHa
BOJIH, Ha KOTOPble MOXKHO HACTPOMTb PaAHONpPHEMHHK.

585. R ~ 40 Om.

586. ITpn6ansutenpno uepe3 12 nepnonos.

587. KosbdunneHT 3aTyXaHHs XapaKTepu3yeT BpeMsl, 3a KOTOpoe
aMIIIMTyAa KoJeGaHMil B KOHTYpe YyMeHbIHTCS B e pa3. Jlorapudmuye-
CKHll JIeKpeMeHT KOHTypa XapakTepH3yeT 4YMCJO NepHOI0B, 3a KOTOpoe
amMnanTyjaa kosaeb6anuil yMeHbIUMTCS B € pas.

688, [,=nly.
— 2
589. 1=%__w_léc_). sin of; Tyya=0 1pu o= 1/(LC),
Twage= o0 npu &?=1/(2LC).
9 X2 R2 X
590. r=——-R2+X2 R, x=_—_—R2+X2 .

591. I=?ig COS Wyl, 9= —l= )
L VLC

592. R=V,/l,=10 Om; v=2L/R=0,2 c:

593. ODneprust yMeHblInTCS B ABA pasa; T=1/(2n Av)=1/2n=0,16c.

594. ©pea=1/V (L;—M?/L3) C. PesoHaHC HeNOCTHXHM, eCIH
M2=L,L,.

595. Pewenue. Ilo sakony Oma /=¢&/(R+r). Ho Bkmoyenus
6araped MarHHTHBIII NOTOK 4Yepe3 CBePXNPOBOASLIHIA KOHTYDP OblI paBeH
Hy/mo. OH COXpaHHUTCS TaKOBHIM M TOC/IE BKJIOYEHHS TOKa, T. e. Ly/y —
— LyRy=0, otkypa [i/ls=Ly/L;. TlpucoenuHuB ciofa ypaBHeHHe
I, +1,=1, naitneM T0xku /; u I, B OTAENBHOCTH.

596. 4L/R=2.10-5c.

597. 2400 mxI'; 400 mkI.

598. CoefHHHTb KAaTyLWIKH IOMIENOBATeNbHO H H3MEPHTb HX HHAYK-
THBHOCTb Lj, 3aTeM NepeMEHHTb KOHIbI Y OXHOH KaTYIUKH W CHOBA H3Me-
PHUTh MHAYKTHBHOCTb L,. Torpa M=(L;—L,)/4.
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599, [lpu manbix gacToTax HanpAXKeHWe Ha MHAYKTHBHOCTH 6aHM3KO
K HYJIO, Ha eMKOCTH MOYTH PABHO 3. . C.; NPH GOJbIIHX H4CTOTAX Ha-
06oporT.

600. / — SRCo —R

—O 2 tge="—.
=2
VY 20?1 RE Lo

601. Cuna Toka ocTaHeTcsi 6e3 u3meHeHus. Pesowancmas uacToTa
Boapacraer B J 2 pas.

602. Ipu pe3onance MOWHOCTb, pacxoayeMas HCTOYHHKOM 3. A.C.,

aBHa N = Eciu Lo> R, To ¢ yBeqnuenuem L BABoe Moll-
y

2R
L2w2-+R?’
HOCTb ynmajeT B 4eThIpe pas3a.
603. Yxasaunue. [Ipeo6pazoBaTe 0Oblunyi0 GopMyay AJs aMiiu-

Tyabt CHJIbBl TOKAa B KOHType [=

, MNOJnCTaBuB

VR +Lo— (1/a0)]
B nee /y=@&/R, 0,=2n},=1/V'LC u uacToTy BHewHeil CHIN © =
=2n (f,+Af). TpeHeGpeur kBagpaTaMu u GoJice BBICOKMMH CTeleHMHU
Af/fs.

604, JlekpemeHT H KO3pHUHMEHT 3aTyXaHHs BO3pacTyT B 1Ba pasa,
CHJia TOKa B KOHTYpPe He H3MEHHTCS, a HalpsKeHHe Ha KOHAEHcaTtope

YMEHbUIUTCA BJBOE.
1

5. Q=5———7= = 50.
805. Q=orf ke ~
606. Q= 30.
2Q2
607. M =2 SPLH, cos @ [H,n]. Bo3MOXHB! 1Ba MONOXeHHUS PaBHO-

2 (R4 3L?)
Becnsi: 1) MJOCKOCTb KOJIbLLIA MNePHeHAMKYAAPHA K MarHUTHOMY [MOJIO
(HeycTofiyuBOe paBHOBECHe); 2) MJOCKOCTb KOJbLlA NapaJie/bHa MAaTHHT-
HOMy noJiio (ycroiiunoe pasuoBecHe). [Ipn wlL >R

L HS?
M=M= 57 Sin ¢ cos @.
[pu oL <R
. OHRS?L oy (oL\?
M=A42——§—RTSIH(PCOSQ)-—1M1 ('E‘) a

Bo BsTopoM cnyuae BpalaioulHH MOMEHT MeHbile.

e 8V . 178.107
608. o _d2325m o=1,78-107 CI'CM.

609. JoGporHocTb KOHTYpa fomxHa OwiTh Q > 100, T. e. norapugd-
MHYeCKHil IeKpeMeHT KOHTypa MeHee 3%.

610. ~0,29.

611. Cm. puc. 264 (a—auHUA Ge3 moOTepb; 6 — JIHHUA C KOHEYHBIM
conpoTHBJeHHeM MpPOBOJOB). IIpH Ha/JHYUKM CONPOTHBJIEHHS NPOBOAOB CY-
wecTByeT NMajeHHe HaNpsKeHHs BAOJb NPOBOAOB, 4 3HAYMT, HA MOBep X-
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HOCTH MPOBOAOB H B NPOCTPAHCTBE MeX/]y NPOBOAAMH CYUIECTBYeT TaH-
reHiHaJbHas cocTaBasioulasi BekTopa E, BciencTaue uero BeKTop ¥ mMoBa—
MMojinTuHra OTKJOHEH B CTOPOHY NpoBojoB. YacTe 3sHepruH Teuer
K HarpysKe, a 4acTb BTeKaeT B [IDOBOAA M NpeBpallaeTcs B TenJo.

:
N R
£
vy (‘§ A A
Y U
a) )

Puc. 264.

612. Tax kak E u H ofHOBpPeMeHHO MEHSIOT CBOe HATpaBJeHHe, TO
BEeKTOp § He H3MEHsieT HanpasJeHus.
613. Tak Kak MOMEHTH H3MeHeHWsl HanpaBnennii eexTopos E w H
Ha ofpaTHble COBHHYTH MeXay co6oil Ha ueTBepTh Nepuoaa, TO BeKTOp §
KaXJble YeTBepPTb [ PHOAA MeHsieT CBOe HanpabJenne Ha o0paThoe.
JleficTBHTE/bHO, B 3TOM CJyuae
T T

EH 1 .
STn—dt=Sz:—t E,sin ot-H,cos st dt =0.
0

Sllepl"lflﬂ KoJsie6neTcsi B OTJEJbHBIX yuacTKax DppoBOJa, HO He TeyeT
B OIHOM HanpaBJiEeHWH (CTOﬂ‘lHe BOJ]Hbl).

' 1 1 var, .
614. 1) Cm. pnc. 265; 2) S-Qnrl::m EH~?nr1—4—n TT?nrt: Vi.
1 oD .
615. 1) lew=gr57= % A
1 oD 1 Vu i

forg == —— == == —— —— —_— S —_—
D den =37 5 i & Viw O
3) Hamenutcs 3nak Toka cMetie- wi. I3
HHA.

616. /=1yl/l,, rne | — mrHo- Puc. 265,
BeHHas JJIHHA COJIEHOMAA.

617. H=0.

618. Pemenue. Ecim 0—noBepXHOCTHASE NJOTHOCTE SMEKTpHYE-
CTBa Ha IOJIOXKHTEJNbHOH OOKJajke, To D=4no u, CcJael0BaTeJbHO,

. . . L
fem =HD=0' IMo 3akoHYy coOXpaHeHusl SNEKTPHYECKOTO 3apsija j=o.

CnenoBatenibho, juogn=j-+ jew=0. MaruntHoe nonse B KoOHJAeHcaTope
paBHO HYJIIO.



619. Pemenue. B cuny cuMmerpuu MarHuTHble CWIOBHIE JIHHUH
6YAyT KoaKkcHalbHBIMH OKDYMXHOCTIMH C OOLiedl OCbi0, COBMajaroUeil ¢
ocbi0 Komfiencatopa. [Tose H waiinerca mo ¢opmyse

‘95’ Hdl= 2neri4££ I+ 1em),

rae l.y=1r2/R®—ToK cCMeuleHHs, NPOHU3BIBAIOIIUE KPYr pajuyca r.
B pesyJasrare moayuum

620. H =%(2—; Vo cos wf, rae r—pacCTosiHMe OT OCH KOHJAEHcaTopa.
MarunTHble CHIOBbIE JIMHHUM MMEIOT (OPMY KOAKCHAJBHBIX OKDYMKHOCTei
¢ ofuieit ochlo, COBMajgalouiei ¢ OCbI0 KOHAEHCATopa.

621. IloTok anepruu paBeH Hymao (cM. 3amauy 619).

622, IToTox 5/1eKTpPUYECKOH SHEPrMH BbITEKAeT H3 KOHJeHCaTopa
yepes ero Kpasl, BTeKael BUYTPb NpoBoja H TaM MpeBpamiaercs BO
BHYTPEHHIOIO (TEMJIOBYIO) SHeprHIO.

623. Pewenne. Bpupy oceBoii cHMMeTpHH MOJNHLIH 3JeKTpoMar-
HUTHBIH HMIyJbC MO pasen Hy/ai0o. B pesyabraTe paspsaaku Korae-
caTopa OH H3MeHHTbCSI He MoxKeT. [lo3ToMy He MOXeT H3MEeHHTbCS H
MOJIHBIA MeXaHMYeCKHH uMnysabc cHcTembl. Ho B pesysbrate paspsaaku
9/MEeKTPOMaTHHTHbBI MMIYJIBC, JOKAJTU30BaHHBIH B KOHIEHCATOpE, YMEHb-
maeTcsl Ha {EC[EH]’ a 3/MeKTPOMATHUTHBIA HMIYJbC MNOJST BHe KOHZAEH-
caTopa yBeJIMUMBAeTCSl Ha TaKyio ¥e BelHunHy. B cooTsercTBmu ¢ 3TuUM

" |4 .
KOHJeHCAaTOp NpHOOpeTaeT MeXaHHYECKHI HMNyJbC Zﬁ—é[EH]’ paBHUL

~10-% r.cm/c. Cosenoufi NOJNYYUT TAaKOH Ke, HO NPOTHBONOJOKHO Ha-
npaBieHHbI uMnyasc. MICKpy MOXKHO paccMaTpHBaTh Kak TOK NPOBO-
aumoctu. Eciu Gbl Bce s/eKTpHYecKoe IMoJie KOHAeHcaTopa GblIo JoKa-
JIM30BAaHO TOJILKO BHYTPM HEro, TO MAarHMTHOe MOJieé HCKPhl BHe KOHAEH-
catopa ObuIO Gbl MOJIHOCTHIO KOMIIEHCHDOBAHO MAarHHTHBIM [IOJIEM TOKa
cmemeHust (cm. 3amauy 619). Ha camom gmese wacTb TOKa cMelleHHst mpo-
XOIMT BHEe KOHJEHCATOpa M CO3JaeT TaM MarHMTHOE moJe. DTO MarHMUT-
HOe ToJie JAeHCTBYeT Ha TOKH, TeKyUIHe B COJICEHOUAE, H MeHseT HMIYJbC
HOCJIeHEro.
624. Taxk e, Kak B npejbaymeil sagaue.

§ 7. dnekTpuUeCKHil TOK B MKHIAKOCTAX

625. Byger nxBuratscsi NpPOTHB 4acoBOll CTPENKH, €CAH [IAAETb
CBepXY.

626. KoJsiHueCcTBO . OTVIOKHBIUMXCSL BewlecTs cooTBercTByeT | Ku Ha
anoge ¥ 1 Ki Ha karofle, Tak Kak 3a 1 ¢ K KaToAy He TOJNBKO NOAXO-
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JAT NOJOXKHTeNbHEIE HOHB € 3apsaoM 0,5 Kua, o 'OT nero yxomart otpu-
nareJbHble HOHHI ¢ 3apfAnom 0,5 Ka, m, ciepopaTenbho, y KaTona 0CBO-
6OKLaeTCS elie CTONbKO XKe MOJNONKHTEAbHBX HOHOB, 3apsj  KOTOPHIX
pasen 0,5 Ku.

627. ~ 26,8 A-u.

628. e/my=2,870:1014 CICd,

629. my=1,67.10-2% r; e=4,80:10—1° CIC2.

630. Q ~ 4 wmr.

631. 1 =4,5 A,

632. B paccyxpennsix ynymeHo CJAeAyiOlllee NPHHUHIHAJBHOE
o6cTosiTeNnbCTBO. I1pH BhIE/IeHHH BeEIeCTBA Ha SJEKTPOLaX SJMeKTPOIHTH-
yecKoll BaHHBl BO3HHKaeT INOJAPH3allhs 3J€KTPOAOB, B pe3yJabTaTe KO-
Topoil mosiBAfeTcst o6paTHas 9.J.C. (3TO fBJEHHE aHAJOTHYHO SIBJIEHHIO
BO3HHKHOBEHUS 3.1.C. B aKKYMyJsTOpPaX INpu Hx 3apsapke.) [Ipn mnocse-
AOBaTEJbHOM BKJ/IIOUEHHH HECKOJbKMX OaHOK C MONKHCJEHHOH BOAOH
obpaTHas 3.0.C., CKJaAbIBasiCh, JOCTHIaeT B KOHIUE KOHLOB 3HAYeHH
9.1.C. aKKyMyJITODHOH G6aTapeH paHbllle, uyeM OT Hee GyIeT B3fATO KO-
JINYECTBO 3/EKTPHYECTBA, KOTOPOE OHa MOXeT OTAaTh, H TOK NpeKpa-
THTCH,

633. & ~ 1,06 B.

634. AnnonoMm nepeHeceno Q

u v
i KaTHOHOM IepeHeceHo Qu—l—v
eINHHAL KOJHYECTBA 3JeKTPHYecTBa.

635. [TpuGnusutenbuo B 2,5 pasa,

636. 0,844 u 0,156.

637. k& ~ 0,473.

638. & =~ 0,497.

639. BsauMorneiicTBueM KaTHOHA C SJE€KTPOJIHTOM, B PE3YJbTaTe yero
ofpa3yeTcsl COeJHHEHHe, COJECPIKallee BElleCTBO KaTHOHA M ABJsIOLLeeC
B pacTBOpe aHMOHOM. B jasHoM ciyuae npu aaektponnse Cdly nonamu

6ynyt 1/,Cd u 1/, (C(”z-|'12)'

RT

-1- , rne F—uncno ®apaness, n— Banent-
HOCTb.
641. [1yTs pewennsi BhITeKaeT M3 MpeAbIAyLiel 3afauH,

T
642. k=fT u, rae F—uucno Papanes, R—rasopas NOCTOSAHHAA,

N —UUCJI0 IPAMM-SKBHBAJEHTOB HOHAa B euHHUe OOBEMa, WM BaseHT-
HOCTb HOHa.

643. Ilpouecch, npoucxojsiiye NpU 3apsifKe M paspsike KHCIOT-
HOIO aKKYMYJATOPa; MOFYT GbIThb NPEACTaBJEHH CleAylOmel XHMHUeCKO
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dopmynoi:
pa3psiika
PbO2 +Pb+2H,50, " 2PbhSO,+2H,0.

sapsiika

Orcioga c/ieayer, 4To IJIOTHOCTH 3JeKTPOJaHTa BospacraeT 3a cyerT H,S0,.
644. K=A/F=1,18.10-8 r/Ku.
Vag Acu 1 ACu -8
645. KCu— AAg Kag= 5 A Kag=0,328.10-8 r/Ku, rae
¥ — RAJIEHTHOCTD,
646. A, =F (b+ +b~)=109 cm?/(Om.r-3KB).

_m  __171.10-3 3KkB - cM3): — =
647. n_ANa TAG =1,71.10 r/(r-3k8-cm3); A=1/(pn)

=70 cM?/(Om.r-3k8); oo=A/A, =0,64.

648. Pewen ue. DKBHBAJEHTHAsl MPOBOAUMOCTb BOXBI NPH CTOMPO-
ueHTHoit auccoumauuu A,=F (b+4-b-)=488 cm2?/(OmM.r-3kB). DKBHBa-
NleHTHaA KOHUeHTpauust n=m/M, rae m=1 r—macca KyGHYeCKOro
caHTuMeTpa BOAbl, M —oOTHOCHTE/IbHAst MOJIeKYJsIPHAasA Macca BOJABL.
JxBUBaJIeHTHasA NPOBOJMMOCTb peanbHOM BOJIbl A=Am =
=6,8.10~7 cm?/(Om.r-3k8). Crenenp puccounauu o=A/A,=1,4.10-"%.
Crosib  HHYTOKHAfl CTeNeHb JMCCOLHALHMH He IO3BOJIAET OCYIIECTBHTH
pasfioxenue UMCTOH BOABI NyTeMm 3dekTponusa. Ilis sToro Boay Hamo
MpefiBAPHTENLHO CAeNaTh NPOBOAsiitel, A0GABMB K Hell, Hanpumep, cep-
HYIO KHCJIOTY.

§ 8. TepmeanekTpuuecTso

649. 8.10-5 A.
650. C=5.10-% B/°C.
651. T, = 1015°c

652. 1) V= A=Ay

4 h L9 V—Vam '3(-736—”1 P

p,-

§ 9. dmexkTponuka

653. v ~ 59,5-107 cm/c.
654. v ~ 0,7-10—4 cm/c.

655. V=1B/(can), rae ¢c—CcKOpPOCTb CBeTa.
656. Qyyx == 300 [-—-—QRI“M"—?E] .

/ e
Pewenue. Ecnu T—remneparypa Hakana HHTH JlaMIbl, 1O cpas-
HEHHIO C KOTOPOM MOXHO NpeHeGpeub TeMmepaTypod NMpOBOAa, IO KOTO-
pPOMY 5JIEKTPOHBI BO3BPAWLAOTCH K HHTH, TO CPeIHAs KHHeTHYeCcKas
SHEePrusi 3MHTTUPOBAHHOTO 31eKkTpoHa (no Puuapacony), kKortopas Te-
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psierca HHTbIO, paBHa 2kT, rae k—nmocrosuuas Boasumana. Kpome
TOrO, HHTb TepsieT 3HePTHI0, PacXOAyeMmylo Ha coBepiieHue PaboThl Bbl-

1
X013, T. €. z5m Ppuxés The Ppux —PaboTa BbIXOla, BhIpaXeHHass B BOMb-

Tax, a e—3apan MeKTpona. Eciu [ — 3MHCCHOHHBII TOK, TO 38 CeKYH-
Iy BbUIeTaeT [/e 3/IEKTPOHOB, a MOTOMY HHTb TepsieT B CEKYHAY KOJH.
%""‘-{—g-k—T—>. BenencTsue notepu  3TOMH
300

3HEPrUH NPHXOAHMTCA TOK Hakana [, yBenuuutb Ha Aly, 4TOGB! He CHH-
3UJ/1ach TeMnepaTypa HUTH. [ToBbllIeHKe TOKA HaKaNa HHTH HA A/, BbiiequT
HOMONNUTENbHO 3Hepruio 2RI Aly, rae R —conpoTHB/eHHe HATH HaKaJa.
Sra NONOJHHUTENbHAS 3HEPTHS KOMIIEHCHDYET BCe [OTepH 3HePTHH HHTH,
a MOTOMY HMeeM YpaBHEeHHe

/ K%ux %’C) —9RI AL,

4YeCTBO 3HEPrHH, pasBHOE I<

300

OTcnoua noJjsyyaercsa OTBeT.
657. V=V, & ppur — 8,108 B.
v,

658. Co ckopoctbio oT 56 mo G0 B BcreacTBHe HESKBHMOTEHUHA/b-
HOCTH HMTH JIaMMbl, BAOJIbL KOTOPOH eCTb MNajeHue Hanpsixeuus 4B.
Taxoe pacnpenenenne ckopocTeii 6yleT HMeTh MeCTO, eCJAH AHORHbIA TOK
MaJ MO0 CPaBHEHHIO C TOKOM HaKaJia, YTO OObIYHO MMEET MecTo.

659. KoueyHast CKOpPOCTb 3JIEKTPOHOB Yy AaHOAA JIaMIbl OCTaHETCH
TOR JKe, TaK KaK 3JeKTPOHbl B OOOMX C/aYy4asX MPOHAYT OAHMY H Ty Xe
pasHocTb moTeHuuanoB. OfHAKO 3HAYEHHsI CKOPOCTEH 3/eKTPOHOB B MPO-
MEXYTGUHBIX TOYKaX HX NYTH MEXKAy KaTOAOM H aHOAOM OyayT B 0GOMX
cayyasiX Pa3NHYHBIMHM, TaK KaK MepeKJIlYeHUe CeTKH BbLI30BET H3MEHeHHe
pacnpejie/ieHHst MOTEHLHAIOB B 3J€KTPHUYECKOM MOJe BHYTPH JIaMImbl,

660. Pemenue. [log nefictereM CHJIBbl TAMECTH CBOGOLHbLIE ICKT-
poHBel B MeTasle OyayT omyckaTbC BHHM3. BcaencrtBue 3Toro BepxHsis
NOBEPXHOCTb TeJla 3apSAUTCA MOJOXHTENbHO, a HHXKHASI — OTPHUATEJIbHO,
B Mertannie BoO3HHKHET 3sekTpuueckoe nose FE, HanpaBJieHHOE BHH3,
T. e. PensTCTBYOlee faabHefllleMy ONYCKaHHUIO 3JeKTPpOoHOB., Onyckanue
npexkparurcs, korga mg+eE=0, T. e. KOrAa 3JIeKTpHYeCKoe MoJe
YPaBHOBECHT CHJIY TAXeCTH (m—Macca, e—3apsn ajekrpoua). Tak kak
none E OJHOPOAHO, TO OODBEMHBIX 3apAfOB B METa/ljle He BO3HHUKIIET,
Kak 510 caenyer u3 ypasuenuss div E=4mnp. Ecaun npenebpeus gedop-
Mauuell peleTKkH NOA AeHCTBHEM CHJBI TSKECTH, TO CJelyeT npeHebpeus
H H3MEHEHHeM CKayka MoTeHUHasa BJOJbL MOBEDPXHOCTH MeTajja Ha rpa-
Hule ¢ nosocTeio. Torna TaHreHuHasbHble COCTaBJsiolKe Bektopa E Ha
rpanulie C MOJCCTbIO OyAyT HeNmpepbiBHbI U B IOJIOCTH YCTAHOBHTCS Ta-
KO€ )e DAaBHOBeCHOe 3JeKTpHYecKoe ToJe, Kak H B Meraaie, T. e.
E= —mg/e. Tak xak e <0, T0 3TO moJjie GyAeT HaNpaBAEHO BHHU3 U
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paBHo E=1,9.10-1% CrC3=5,7-10-11B/M. B nosoctn none E ypas-
HOBECHT CHJIy TSXeCTH, AeHCTBYIOWYIO Ha 3JIeKTPOH, H YCKOpeHHe mo-
cneqHero Oyaer pasHo HyJio. Ecik Ha Mecto siekTpoHa B MOJIOCTb
MOMECTHTb NMO3UTPOH, TO Ha Hero GyZIeT AeficTBOBaTh cHla mg—eE=2mg
¥ 3Ta YacTHLA MOJYYUT YCKOpeHHe a=2g, HanpasJieHHOe BHH3. '

661. Pemenne. 3anava cBOZMTCH K npenbiiyliell, ecaH mepeHTH
K HEeHHCDLMAaJbHON cHCTeMe oOTCueTa, ABHXKYUIEHCH € YCKOpeHHEM Q.
B HeuHepuua/JbHON CHCTeMe OTCYeTa NOSIBUTCSI CHJAa HHEPUHH —ma,
neHcTBHE KOTOpO# 3KBHBAJIeHTHO JHeHCTBHMIO CHJIBI TSXKECTH TOH e
BEJIMUMHEL ¥ HanpasJsends. [105TOMy, HCHONBb3ysi pelleHHe NpeABIAYILEN
3ajayd, HaififleM, YTO B MOJIOCTH BO3HHKHET 3JIeKTpHYeckoe moje E =
= maje ~ 5,7.-10-13 B/cM. OTHOCHTENbHOE YCKOpElUHE @ory MNEKTPOHA
6yser Hyab, a MO3HTpoHa — 2a. AGCOMIOTHOE YCKOpeHue Halijercs 1o
dopMyne @age=a-+ Aory. A DIEKTPOHA Aa6c=@a, IJISA NO3HTPOHA
@y6c= —a. TakuMm 06pa3oM, aGCOMOTHbIE YCKODPERHS 3JeKTPOHA H No-
3HTpOHA GYLYT PaBHBl 1O BeJHYHHE, HO MPOTHBOMOJIOXKHLI N[O llanpanJe-
Hu10. OGbeMHBIX 3apsiloB B MeTaJsjle He BO3HHKHeT.

662. E=—2dv .

I(L4-1/2)

663. T =2nm/He, T. €. Be 3aBUCHT HH OT U, HH OT Qs

664. r =mv/He.

665. Hymo, Tak xak cmia, jelicTBylomas Ha 3/1eKTPoll, Bce BpeMst
nepneHAUKyJsipHa K €ro nepeMelleHHio.

666. AB=2mnv cosa.

He

667. Pewenne. Paguyc KpHBH3HEI TPaeKTOPHM 4YacTHULI B Mar-
HUTHOM nosie p=cp/(eB). Ha enmnuny jAnnHbl HAaTSHYTOro WIHypa Ael-
CTByeT HOpManbHO ynpyras cuiaa T/p;, KOTOpas YpaBHOBELIHBAeTCs
amnepoBoit cuioit [Bjc. Dto paer aas pamgumyca KpPHBHM3HHL IUHYpa
p1=Tc/({B). Ilpx BHIMONHEHUN YCJAOBHA O;=p, T. e. [p=Te, Qopma
TpaexTopun OyZeT coBmajaTk ¢ GOPMOH mbypa.

668. Pemenne. YcKOpeHHe XHAKOCTH OTHOCHTEJBHO CHCTEMBI
OTcueTa, CBSI3aHHOM ¢ Bpawaioumelics 3eMieil, onpenenseTcs BbhIpaKeHHEM

a=2[vQ]+a’,
rie @ —yrjaoBas CKOPOCTb OCEBOTO BpauleHHsT 3eMJH, ¥ == Dyr,— CKO-
POCTb KHMIAKOCTH OTHOCHUTEJNLHO 3€MJ'IH, a"—ycxopeHne, BbhI3BaHHOE
BCeEMH II0T€HHHaANbHbBIMH CHJAAMH. nOTeHLlHaJ'leb]fl BEKTOp a’ MOXHO

HCKJIIOYHTb, B3RB UMDPKYJSINIO BEKTOPa @ TNO 3aMKHYTOMY KOHTYDY.
B xauecTBe TaKOBOTO BbiGepeM TIeOMETPHYECKYIO OCb KOJIbLEBOH TPYGbl.

Toraa
93 ads =§9§fK ds,
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rae fx=2[0Q]—kopuonucoBa cuna, AefiCTBYIOIAs HA eIMHHUIY Macchl
KUAKOCTH. Tak K4k XKHAKOCTb HeCKHMaeMasl, a IJIOU[AAb IIOMEPEYHOro
ceuennst TPYGb BCIOAY OIHA M Ta JKe, TO OCeBas COCTABJAIMAA YCKO-
peHust ag GyJeT TakxkKe BCIOAY OAMHAKOBa. BuLiHOCH ee H3-NOX 3HAKa
HHTerpana, noayunM az=g/s, TRe s—aauHa TPYGsl, a & o3Hauaer

unrerpan & = f fxds. dta dopmyna asanornuna sakony Oma. Poub

CHJIBI TOKA, COMPOTHBJIEHHA M SJIEKTPOABHIKYLIEH CHJIbl HIPAlOT BEJHUHHDI
a5, S 1 &. AHaJOrOM MarHHUTHOTO MNOJIst B ClIyXUT YABOGHHAs YIJOBas
ckopocth Bpamenus 3emuu 2Q. [TostoMy Ha OCHOBaHHH 3aKOHA JJIEKT-

POMarHHTHO! HHAYKIWH MOXKHO HanucaTs & = —d®/dt, rie © —notok
BekTOpa 2, nmpoHu3biBaolKi KOHTYp s. Takum o6pasom,
dv 1 dO 1
5= =—— 7y OTKyla V=—--S—A<D.

UYepes V o6o3nayeHa oceBasi COCTaBJISIONIAS CKOPOCTH XKHIAKOCTH.
JonycTum, uTO KoJblo HMeer ¢dopMy Kpyra pagnyca R U B Ha-
yaJbHbIi MOMEHT DacnosIOXKeHo TopH3oHTaabHO. [Iycte §— Bexrtop Mmio"
nLafH KoJsiblla B 3TOM moJoxKeHHH. [loBepHeM kousblo Ha 180° BOKpYyr
ropusonTtanbnofi ocu. Torza
O, =2(2S), ©,=-—-2(QS),
; AD = —4 (QS)=—4QS sin 9.

3aece ¥ —reorpaduueckas IIMPOTa Mecra, Ihe [POU3BOJUTCSA OIBIT.
Yuntoisass, yto S=mnR?% s==2nR, 4 npeanojaras, Y4TO B HAYaJbHbIH
MOMEHT KHIKOCTb Obla HenojsuxkHa, noayuyum V=2QR sin 9. Ilycts B
KOHEYHOM TMOJIOXKEHHH KOJIbLIO HAaXOAMUTCH B IOKoe. Torga 3IKHIKOCThb
Gyuer JABHraThcss B HeM cO ckopocthio V =2QR sin$. Ha noJoce
¥=90° V=2QR. D10T pe3yabTaT JErKO NOJYUUTb TAaK}Ke, OTHOCH BCe
IBIDKCHHST K «HemoIBHXKHOMH» cucteMe otcueta. Ha skBatope V =0.

669. r = R/2; T =2nmc/(gB) ~ 60 ser.

670. MarHuTHBIH MOMEHT

m_—]elrﬁv (£>-_.=_ mu2H ___vE (_l_f_)

T % o Vi—oier | 2CH\H)'

H H
TaK KaK 4acToTa o6pallleHHfl YaCTHUbl B MarHUTHOM IOJe

2 ——
m—Mﬂz,;’,—-LI-, Vl_(;?/cﬂ.

[OF ¥ me 6’

panuyc OpOMTHI 3apsifa rp=~U/®y U U— CKOPOCTb HACTHIILI < Bhime § =

mc? .
5= ——————— —MOJIHAaA 3NEePrUA 4YaCTHUbl; €€ MAaTHHTHbI{ MOMEHT
YV 1=0v¥ct
e
=5-LFr9] ).
M=y Iro] )
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o7 1= ) 22 [ Wm
nin (D*—d?)

672. Fyyn/Fann=mc?/(2¢V) = 25.

673. B=&/(Re)=V/R=1,07-107 Tc (yckopsmiouiee Hanpsxenmue,
€ooTBeTCTBYIOLee SHepTHH &, pasho V=7,6.1019 B =253.108 CI'CD)-

Ykaszaune. [IpOTOHb CYHTaTh YJIbTpapeasiTHBHCTCKHMH. U X cKo-
POCTL HACTOJAbKO GMM3KAa K CKOPOCTH CBeTa, YTO 3HEPTHsl NMOKOS MPOTOHA
npeHe6pexkuMo Majla MO CPaBHEHHIO C KHUeTH4YecKoH sueprueil. lpu
TaKUX YCJOBHSIX KHHETHUECKYIO SHEPTHIO MOXKHO BBLIYMCJAHTb IO QopMyJe
& =me?, rae m— peNATHBUCTCKAsi Macca NpPOTOHA.

674. 0 —wy= i%: + %— ~ 10-6c=-1, Yacrora © Bospacrer,
ecaH BexTopnl H i#i © HampaBienbl NPOTHBOMNOJOMHO, H YMEHbLIMTCH,

€CJIM OHM HalpapJeHbl B OAHY CTOPOHY.
675. Hast Li? V=Erin(rofry) = E(ro—ry) = 2458, E=1408 B/cm.
Haa Li¢ V=229 B, E=2381 B/cm.
876. 1) Ecan B3sTL HayaJo KOOPAHHAT B TOYKE BLIXOJa 3JeKTpona
M HanpasHTb OCb X TNePNeHAHKYNsPHO K NJaCTHHaM TPOTHB HanpabJe-
H1S1 9JeKTPHUYECKOTO N0Jis, a 0Cb ¥ — Napadneabio MAacTIHAM 1 neprnex-

AWKYJSAPHO K MariuTHOMY IMOJIO, TO TPAeKTOpHA 3JEKTpoHa 6y)1e'r onpe-
AensITECSI ypaBHEHHAMH

Emc? He _ Emc?* [ He . He
x= l—cos —1 ), y=—m5— —t—-sm-m—ct .

H?e me H?% \me

2) 2Emc?/(l1%) < d, y=mnmnciL/(lH%), rne d— paccTosinne Mexny
NAAcTMHAaMH, e— 3apsil JIEKTPOHA, M—Macca 3MEKTPOLa, C— CKOPOCThb
cBeTa.

677. KoMnonenThl HayaJbHON CKOPCCTH BAOJAbL NJAcTHHBI KaTojaa
(Uyo) ¥ TEPNeRAMKYNAPHO K Hel (vyxo) LOMKHBL ObiTb vy o=-— E/H,
Uyxo=0:; r=Em/(H?%): T =2mm/(H+).

678. PemeHnune. dackTpuueckoe noje E moxiuo HaiiTH, npene6-
peras pacwupenneM nyuka. Ha rpanune u Bue nyuka E=2no, rae

= ije—s3apsn, NPHXOAAULMICA HAa eIMHMUY MJuowlann nyuka. Yacruum,
HaXoifllHecs Ha TCpaHHLE TNyyKa, B NONEePeyHOM HanpaBJeHuH OyAyT
JABHraTLCsl PAaBHOYCKOPEHHO M 3a BpeMs { cMecTsTCH Ha
Ay =eE12/(2m) = eEx?/(2mv?).

Hckomoe paccTosiHue x onpepeanTcs u3 TpeGoBanus Ay=d/2, xoTopoe
JlaeT
x=V m?dj@2ni), v=V2&/m.

Otciona x=13 cm.
cAm 26“

kS
Macca aToMa ypasa, Am—pasﬂocu, Macc atomoB U238 y U2, 4 =238 —
OTHOCHTe/IbHan aToMHas macca U2%8, m,—macca npoTona.
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680. M =mov?/2H.
681. M =m2v2/eH.
682. r =~ 1,9.10-13 cm.

eH cE eH me
683. x-r(l—cos%t), y_?l—t-l—rsinm—ct, rae r_e—Hx

H
NeHANKYJsIPHA K OGOUM MOJSAM.

684. v=c|[EH]/H

cE
X 0—-——) , ocb X napannenbHa 3/1€KTPUUECKOMY MNOJI0, Ooch Y mep-

e w2
685. =5 On @n= —T rae fn— Lesioe 4UCIO.
686. p = Eas.
687. @=— B ~ 25.1010 c~1,
m

688. Tyir1i= Vr?, rle n—4KHC/IO MOJIYKPYroB, CHeJAHHLIX HedTo-
HOM MOCJie BBLIETA.

689. g=1/ac/(eSd) = 0,6.1010 cm—3.c-L

690. Mexay NJIacTHHAMH KOHIEHCATOpPAa MMeeTCS MPOCTPAHCTBEHHbIH
3apsil, NJAOTHOCTb KOTOPOTO Ha pAacCTOSIHHH X OT KatoAd paslia p (x).

[Tosromy

dwv
SE= 4mp (x). (690. 1)

ECJ]H MOABHXHOCTb 3JIEKTPOHA U, TO NAOTHOCTHL TOKA
j=—p®uE=—p (x)u%. (650.2)

M3 (690.1) u (690.2) monyuaem
dvdw 4 d (dV\®_8mj
MY E)_‘(_dx) =, (690.3)

Korma TOK pocTuraer 3HAaYeHHsl HAChileHHs, TO NpH x=0 u j=j,
6yaem umerb (dV/dx),—o=0. Ilostomy, unterpupys (690.3), monyuaem

— “/S_n’_ﬂ x'/z'
u

JlanebHeiiee MHTErpHpPOBalHe Jaer
_2 8njy _32n 4%,
V0_3 V—u d’*, orkyna u= 5 oz 52 .
691. n= Vg/a th(¢/v), rie 1=V 1/(qa).
4 Vag4nVa)—(Vag—n Va)e "
« (Va4 Va) - (Va—n Va)e ™ T

692. n= rie

=V 1/(qa).
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693. —1———]— =ols
nng

694, g=1/,/(Sle)=1,25-10° cm=3. ¢c=1; n= V g/a=2,7.107 cm-3,
695, /,=¢qSle=4.10-4¢ A,
SV
697. 1) 1=1/(nya)=0,06c; 2) T=3/(nya)=0,18c.
698. Pemenne. CpenHee HHCIO CTOJKHOBEHHH MOJIOXHTENBHEIX
HOHOB C OTPHIIaTeJIbHBIMH B elHHHIE 06GbeMa B €HHUILY BPEMEHH, COIpo-

~ 1,3.10% ¢ = 15 cyr.

BOXJAIOWHXCS peKoMGHHaLMel, onpenenseTcs Bripaxenuem v= V¥ 2 n%gv,
e U—CpelHss CKOPOCTh TEIJIOBOTO ABHIKEHHsl MOJeKyasl. B crauuo-
HAPHOM COCTOSIHHH 9TO YHMCJIO JOJIKHO PaBHSTHCS YHCAY BHOBb 06pasylo-
IMUXCA Nap HOHOB g=oan? B TOM Ke oObeMe 33 TO e BpeMs, T. €.

- - — 8 RT
V2 00 =a. [ogcrasass cioga v= w AT e R — yHuBepcaJb-
Hasi rasoBasl NOCTOsHHAs, a M — OTHOCHTeJIbHasi MOJIeKyJsapHas Macca

sosayxa (M =~ 28,8), nomyunm

o aM
—_ —_— .10-11 2,
[d 7 RT 2,5:10 M

699. Ecin npeneGpeub Maccoif sjeKTpora MO CPaBHEHMIO ¢ Maccoil

HORA, TO V,;=n20,V,, TAe U,— CPelHss TEMJIOBasl CKOPOCTb AJIEKTPOHA.
Paccyxpnas, kak B npeipiiyileil 3ajase, NOJYYHM

0, = el Lei 1/2ﬂme
el === KT '

e

rie k—mnocrosunas BosbluMmaHa, m,—wMacca 3JeKTPOHA, a O,;— KO3(-
(UUMEHT PeKOMGHHALMH 3JM€KTPOHA C MOJOXKHTEeNbHBIM HOHOM. Besnunubi
V,; U O, Takxe CHaGXKeHLI JABYMs MHIEKCaMH, 4TOOBI SIBHO OTMETHTb,
YTO peyb HAET O CTOJKHOBEHHSX 3JIEKTPOHOB C HOHaMH.

700. w=1d1/2c6.

701. j=nge(exp {ad}), rne e—3apsy a1eKTpoHa.

702. j=nge (exp {ad}—1)/a, Tie e—3aps] a1eKTpoHA.

703. v= VQe(p/m: 1920 xm/c.

704. TTosoXKHUTENBHBIA CTONO YKOpauHBaeTcs.

705. Kpome mpojosbHOro rpajueHTa IOTeHLHa]a, HMeeTcs Ionepeu-
Hbl TpajueHT BeaeacTsHe Auddysun 3apsiioB K CTeHKaM TpyGKH.

706. BcaencTBue TOro, UTO 3JIeKTPHUECKOE T0Je Y MNOBEPXHOCTH
KaTofa NepleHAHKYJISPHO K 3TOH NMOBEPXHOCTH H 3HAUMTENbHO CHJbHee,
yeM B OCTa/JbHOM NPOCTpaHCTBe TPYOKH (KaTOAHOEe NajeHue).

707. Pemenue. Eciu macca HoHa m, ero paccrosiHie oT obliero
meHTpa Macc ry, a uactota oGpalleHHss ®, TO oOumlasi KHHeTHYecKas
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SHeprus BpauleHUs] MOHOB DAaBHA

myrie? L (d—ry)? 0?
2 2 '

rie d—paccrosiuue Mexay HoHamu. COIVIaCHO 3aKOHY pPaBHOMEPHOTo
pacnpeze/neHHs] KHHETHUECKOH SHEPIUH MO CTeneHsM cBOGOJBI 3Ta 3Hep-
rusi paBHa kT. C gpyroit CTOPOHBI, HAa KaXKABIl MOH JefCTByeT LEHTPO-
CTpEeMHTe/IbHASl CMJa, paBHasi CHJIe B3aUMOJEHCTBHS MeEXAYy HOHaMH.
CrnenoparesbHo,

e2
myw2ry =myw? (d—r{) =—.

d2
Hs 3THX ypaBHeHHH HaXOIUM
ey e d—ry) e
2kT = 7 + 2 =T
Orciona d =e%/2kT, wn, cle10oBaTeJbHO, UCKOMBIH 3JEKTPHUECKUA MOMEHT
g & ~-16
p—de—QkT ~ 1,4.10 CIrca,

§ 10. dueKTpOMarHUTHBIE BOJHBI

708. V.=V, cos’f—;ﬁ, Ileosinf—ylﬂ, rie Vy—awmnantyna Ha-

NPSIKEHHUS B NMYYHOCTH HanpsKeHHs, [o— aMIJIHTyda TOKa B MYYHOCTH
TOKa, X—pPaccTosiiMe OT Hayaja JIMHHM, Kk—HOMep TapMOHHKH
(k=1,2,3, ...). vp=kec/(2l), rne c—CKOpPOCTb PaCNpOCTPaHEeHHsI BOJH
BROJb JIMHHUM (A5 Bo3pywmno# Junun ¢ =~ 300 000 km/c). Pacnpenenenue
aMIVIUTY/l JJIst ONHOTO M3 coOCTBeNHbIX KoJieGaHHil (TpeThell rapMOHUKH)
npusefeno na puc. 266.

T‘ Vr
Iz
7 Iy
LL X X § S— Sm— —
A A A
z Z z
Puc. 266.

.k
709. V.=V, sm—’lﬁ- , Ie=1, cos-’%’£ , vk=—g§-. O6o3naueHus Te

Xe, YTO M B OTBeTe NpeAbIAyilel -3axaun. Pacnpejenense aMmiutyn
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Ziasi OAHOTO M3 COGCTBEHHHIX KoJsebanuil (ueTBepTOR rapMOHHKH) npHBe-
AeHO Ha puc. 267.

1 A
b 4 /
A 4 A i
2 2 2 2
Puc. 267.
710. V, =V, cos {”ﬁ'#}, /x=losin{2k;"“7"}, Vg =
2k+1 ¢
=TT Tle X— pacCTofsHHe OT Pa3OMKHYTOI0O KOHLA JHWHHWH,

H
k=0,1,2, 3, ... (2k+ 1 —nomep rapmonukn). Pacnpenenenne ammin-
TYL AJSl OQHOTO M3 COGCTBEHHLIX KosebGaHnuii (nmATOH rapMOHHKH) npuBe-
NeHo Ha pHc. 2068.

rtfx

Vp Iz

A

A A A A Gl A
4 4 4 4 4
Puc. 268.

711, p=1201n(d/r) ~ 468 Om.
Pewenne Buaeaus asnemeHtT Jaunuu aanuot dx (puc. 269),
MOXKeM Hanncatb ABa ypaBHenus Kupxroda mns 3Toro siemesra:

14 al oV
l(x-]—dx)—](x):C] dXW, HJITH -(_3;=C1W’ (7”.])
al av a/

V(x—}-dx)——V(x):lexa—t, uin 5?=L137’ (711.2)
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e C; B Li—eMKOCTb ¥ HHAYKTHBHOCTb Ha €IMHHIY JJIHHH JIHHHM.
JuddepeHnupys oaHO H3 ypaBHeHHH NO x, a APyroe no ! u HCKJIOYAg

I(z) I(z+dz)
— ——T—

E,L/d.z'

i
| [ -
6dr ==x=z V(1) Gydw ==izz V(z+dz)

?/L’ az
ZTONLTN 1’\‘
dz
Puc. 269.

T

ONHO W3 HEH3BECTHbIX, MOJiyyaeM YpaBHEHHHA A/ TOKAa H HaANpsXeHHd:

0%/ 202l oW o
‘5;5=L]_Cl—a—ti‘ 9 szLlCl?tT. (711‘3)

Ecnu HanpsiKeHHs H TOKH B KaXJIOH TOYKE JIHHHH MEHSIOTCA €O
BpeMeHeM MO I'apMOHHYECKOMY 3aKOHY € YIVIOBOH 4acToTolf @, TO pemwe-
Hus ypaBHenu#l (711.3) nmetor BHR

I=Iysino (t—i) , V———Voslnm(t——x—) ,
v v

rie v=1/) L,C; — CKOpOCTb paCNpPOCTPaHEHHs BOJH BAONb JAHHHH.
TMoacraBnss 3TH peweHHs B ypaBHeHue (711.1), nosyuaem orHomenHe
aMIIHTYA HanpsKeHHs H TOKa, T. €. BOJHOBOE CONMPOTHBJEHHE JIMHHH:
Vol _ 1 _ /Lt
Al A
npuyeM O nNoJayuyuTcs B oMax, ecan Ly m Cp B3aThl B NPaKTHYECKHX
equHunax. Tak kak naa Bo3gywHOH JHHHM Be:raa v = 3.10' cm/c,
TO 06bIYHO MOJb3YyI0TCs QopmyJsofi p=1/vCy, npHYeM NOTOHHASI eMKOCTb
JIOJIKHA ObITh B3SITa Ha CAHTHMETP IJIMHbI, eCJAH CKOPOCTh Bhlpaxesa
B cM/c. Ecan BmipaxkaTh emxocTs B eaununax CI'CD (. e. B canTHMeT-
pax), To p=——30
: Cy (cM/cM)
JABYX MapaJuleJIbHBIX TPOBOJOB, MPHXOAsLIEeCS HAa CAHTHMETP HX AJIHHbI,

(&

Owm. [loactaBasia 3HaueHHe B3aHMHOH E€MKOCTH

I
= m—————0 [I0JIY4aeM NpHBEACHHOE B OTBETE BLIPAXKECHHE.
= fnamn’ "W pHBel P

712. p=60In (R/r) =~ 97 Owm.
Pewenne. Tak kak BHYTPH KOAKCHANBHOR JIHHHH HaXOAUTCH
BO3RYX, TO A Hee MPHTONHO TO e BHPaKeHHe ANA BOJTHOBOLO COMPO-

9  tloa pea. U. A. Slkomaesa 241



THBJEHHS, KOTOpOe MOJIyYeHO B Npegnixymeii 3afaye. [lopcrasasisi B 970
BLIpaXKeHHe eMKOCTb, TPHXOAAMIYIOCA HAa | CM KOHLEHTPHYECKOH /aHuH,

C , MoJiy4yaeM BbipaXKeHHe, TIpUBeJeHHOE B OTBeETe.

1T 2 (R

713. v=c/ Ve =~ 1,43.101 cm/c.

714. Tp=2I/kv, rie k—HOMep rapMOHHKH U V==c/ VE=3,3- 10® cm/c—
CKOpOCTb PACNMpPOCTPAHEHHS 3MeKTPOMACHHTHBIX BOJH B BOAe (nuanexi'pu-
ueckasi TPOHHILAeMOCTb BOAbl & = 80).

715. vy =v/4l =~ 3000 T'u.

601n (R/r)
716. p=—V-—T ~ 68 Owm.

Pemwenue BoanoBoe comporusienne p =1/(vCy), H Tak Kak v
8 V& pas Medbuie, ueM B Bakyyme, a C;—B & pa3 GOJbIe, TO BOJ-
HOBOe CONMpOTHBJeHHe B V'€ Da3 MeHblle, ueM /s TAKOTO e Kabes
C BO3AYXOM B KauyecTBe JHIIEKTPHKA (cM. pemeHHs 3agad 711, 712).

17, Zpgy=

2nl
pctg Tl ITosTomy, ecin AIMHA BOJMHBI A=c/v==06M,
TO:
1Y Zyx=|216 ctg (3/;m) | = 130 OM (MHLYKTHBHOE);
2) Zyx=|216ctg m|= oo (mapasnenbHblii pe3oHaHc);
3) Zyx=|216ctg (/g m) | = 374 Om (emKOCTHOe);
4) Zgyx=|216 ctg (*/3m) | =0 (mocnenopaTenbHbI#l pPe30HAHC).
Pewenune. Ecam xonen JHHHA PasOMKHYT, TO aMIVIMTYAbI Hampsi-
MEHAsT H TOKa BROJb JIHHHHM PacHpelesioTCs MO 3aKOHY
2y . 2nx
Vx=VocosT, 1x=losmT,
rjlie X— pacCTOSTHHe OT Pa3oMKHYTOrO KOHUA JiHHuHM, a Vo u Jo— ammin-
Tyl B COOTBETCTBYIOIIHX Ny4yHOCTAX. [103TOMy B Hauaje JHHUH (x¥=1/)

_|Va 2rtl
ZBX‘— E Ctg T .
Tak xak Vy/lo=p, T'Ae p—BOJHOBOE CONpPOTHBJEHHE, TO
2nl
Zyy= pCth ¢

XapakTep BXOZHOTO CONMPOTHBJIEHHS MOXHO ONpeleNHTb MO TOMY, Kak
OHO 3aBHCHT OT YacCTOTBI: €CJIH PacTeT C DPOCTOM 4YacCTOThl (YMEHbLUEHHEM
JJTMHBl BOJIH), TO CONpPOTHB/JIEHHE HOCHT HEAYKTHBHBIH XapakTep; ecJd
YMeHbIIAeTCs] ¢ POCTOM YacTOThl — eMKOCTHBIH. B ciyyae 1) ¢ yBesuue-
hHMeM aprymeHTa ctg pacTer (BTOPOH KBaJApaHT) H CONPOTHBJEHHE HOCHT
HHAYKTHBHBIT XapakTep. B cayuae 3) c yBeanueHneMm aprymenta ctg
yMeHbIIAETCsl (TPeTHH KBajpaHT) M CONPOTHBJIEHHE HOCHT €MKOCTHBIH
xapakrep. B ¢ayuae 2) Ha Bcell JIMHHH YKJajbiBaeTts OJHa NOJIYBOJHA,
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y BXOJAa JMHHH M y €8 KOHLA JIeXHT y3eJ TOKa, T. €. aMILIMTYyla TOKa
y-BXOga Ipx=0. 310 —cayuall, aHaJOrMYHBI CJAYYal0 HapalJeAbLHOrO
pesoHaHca B KOHType 6e3 notepb. B cayuyae 4) Ha Bceil JIMHUH YKJajbl-
Baetcst B/,A M y BXOAa JMHHM JIEXHT IyYHOCTb TOKA, CJeXOBATeJbHO,
Np# KOHEUHOM SHAUEHHH AMIUIMTYAbl HaNpsiKeHHd Yy BXoka Vgy OKasbl-
Baercsl Jpy= c0. DT0— cayuyail, aHaJOrHUHbIA NOC/IELOBATE/bHOMY Pe3o-
HaHCY B KOHType 6e3 moTepb.

718, Zy— pth_;fi‘.

JfieTCsl MHIAYKTHBHBIM, TOKa pacCTOsiHMEe 10 MOCTHKAa MeHbiue A/4, T. e.
x<1,5m Tlpu x=1,6M Zz=o0 (mapamieabHbiii pesoHaHc). [lpu
1,5 M < x < 3M BXoIHOe CONDOTHBJEHHE HOCHT €MKOCTHHIH XapakTep,
Ilpn x=3M Zyx=0 (nocsenoBaTesnbHHlii pesonanc). [Ipn 3M < x < 4,6M
BXOJHOE CONPOTHBJIEHHE CHOBa NpHOGpeTaeT MHAYKTHBHBLII XapakTep, H
TaK jaJee.

Pewenue. Tak Kak KOHEll JIHHHU SaMKHYT HaKOPOTKO, TO gMILIU-
TYRBI HanpsXKEHH H TOKa BJOJb JIHHHH DAaclpefelifioTCs N0 3aKOHY

VxIVQSiHQ—J)t"‘-, 1x=locos-2—;f£-’

rie Vo 1 Jg— aMnauTysl B COOTBETCTBYIOIHMX NYYHOCTSIX, X — PaccTof-
HHe OT KOHUA JHHHH (MocTHka). U Tak kak V/ly==p, To

tQa'cx
ptg ——/.

=’ 216 tg 2?— ’ BxoaHoe coupoTHBaeHHE SIB-

an==

XapakTep Harpyskd onpejessieTcs C HOMOILbIO COO6paeHuil, NpuBeLeH-
HbHIX B pelleHHH 3ajaaud 717.

719, Zgy= 360ctg2—nﬁ-i-3’8ﬂl = 1220 Om, npuyem conpoTHBIIE-

HHMe HOCHMT HHIYKTHBHBIH XapakTep.
Pewenue. EmMxocTs C, BK/IOUEHHYI0 B KOHLE JIHHHH, MOXHO 3a-
MEHHTb OTPE3KOM Ppa3OMKHYTOH JIHHMHM, JJIMHA KOTOpOro lyy, onpeje-

l
JfeTCS H3 YCJIOBHsI, YTO €MKOCTHOE CONpOTHBJeHH® X (o= pctgi}:ﬁ

Tak Kak OTPe30K JMHUH JOJMEH 3aMEHHTh eMKOCTHYIO HAarpysKy, To €ro
aauHa Loy AOKHA GBITh Menbiue A/4. TloacTaBaisif SHaYeHHs M3 YCJIOBHH
3ajayl, HaXOAHM
A Xc 4 106
= — arectg ——=—arcctg —— ~ 0,82 m:
lonn =g arcctg “==grarcctg 355 ~ 0,
Jlanee 3ajaua. CBOAUTCH K OTHICKAHHIO BXOJHOTO CORPOTHBJIEHHS PasOMK-
HYTOR JMHEBRM AauHOM [+, =5,82 M (cM. 3apauy 615).
2n (204 2,44) m
720. an— 47 Ctg _]],T
NPOTHBJIEHUE HOCHT €MKOCTHBIH XapaKTep.

9% 243
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Pemenue. AHajioruuno npegpiiyutefi 3ajade, 3amcHieM HHAYK-
TUBHOCTb OTPE3KOM DPa3OMKHYTOH JIHHMHM, NLJHHA KOTOPOTO ONpejensercs

pcth—M?l‘P- . Us

yCJIOBH# 33a/lau¥ HaXoAuM Iy p = 2,44 M. [lanee 3aflaya CBOAMTCSH K OTHICKa-
HHIO BXOJHOIO CONPOTHBJIEHHSI PAa30OMKHYTOH JHHUH.

2
721, 1) Zy—=-—2— ~ 260 000 Om; 2) z,,x_ﬁ-’_o 50m.
Ryl/2
Pewenmne. 1) Ha anune Jsmuum ykaagwiBaerca °/4A, u B caydae
3aMKHYTOH JIMHHH Y BXoja JMHHM OyfeT y3eJ TOKa (TaK Kak Ha 3aMK-

HYTOM KOHIle My4iocTb ToKa): [loaTomy 3TOT ciydail aHalorHyed mnapan-
neJbHOMY pesoHascy. Ho mpu mapaienbHOM pe3oHaHCe 3SKBHBaJEHTHOE

M3 YCJOBHS, YTO HHIYKTHBHOE CONPOTHBAeHHe Xj=

CONpOTHBJIEHHEe KOHTYpa ZQKB=X§, o/R, tae X, — PeaKTHBHOE COIpO-
THBNCHHE JII0GOH M3 Ueneil (Tak KaK Ana o6eHX uened MpH pesoHaHCe
ouo opuHakoso). Janee, Tak kak Xy;=wL, a o=1/ V'IC, 1o Zoye =
=L/(CR)=p%/R, tae p= ¥ L/C—«BOonHOBOE CONpOTHB/CHUE» Mapal-
JIeIbHOTO KOHTYpa. AHaJIOTHYHO 3ITOMY AJA Mapal/elbHOrO pe3oHaHca
8 auuun Zgy, =p2/Ry, Tle R;— «JelcTByOllee» AaKTHBHOE CONPOTHBJCHHE
8 JIHHHH, ONpeje/sieMoe M3 YCJOBHSA

!

R01§=§ R [ (mpdr=22 Rl’

(lo— amnutyaa TOKa B nmyuyHoctH). Mmaue rosops, R;—3To Takoe co-
NpOTHBJIEHHE, KOTOpoe, OyJayuH BKJ/IOYEHO B IYYHOCTb TOKAa, BHI3OBET Te
Me NOTepH, YTO H AaKTHBHOe COMPOTHBJEHHe, pacnpelefNeHHoe BROJib
AMeMH (TaK Kak pacnpejie/ieHHe TOKa CHHYCOHIANbHO, TO ¢lefiCTByiomee
CONPOTHB/IEHHE> OKa3bIBAETCS PABHBIM IOJNIOBHHE aKTHBHOTO). [lostomy
B paccMaTpHBaeMOM cilyuae Zgy =p2/(R;!/2).

2) Ilpu pasOMKHYTOM KOHIIe y BXONA JIMHUHM DacloOJIOKHTCA My4HOCTH
TOKa, 4TO COOTBETCTBYeT MOCJefoBaTesqbHOMY pe3onancy. [Ipu nocaego-
BaTeJbHOM PE30HAHCE BXOJHOE CONPOTHBJIEHHE JIHHHH PaBHO «IEiCTBYIO-
HieMy» aKTHBHOMY CONPOTHBJEHHIO (ala/IOTHYHO CJY4alo MocJeA0BaTe/b-
HOTO Pe30HaHCa B KOHTYype), T. e. Zgy = Ryl/2.

722. 1) Zyx=p2/r =2000 Om; 2) Zpy=r=800m.

723. Zgx =400 Om.

Pemenne. Eciu JHHHA 3aMKHYTa Ha akTHBHOE COIIPOTUBJEHHE,
paBHOe BOJIHOBOMY, TO OTPaXClIHfl BOJH Ha KOHUE JIMHHH He MPOUCXOAMT.
CrepoBatesbHO, B JIHHHH pacnpoCTpaHfAeTCs TOJbKO Geryulas BOJHA M
OTHOLUEHHE MeXJY aMIJIUTYAaMA HanpsKeHHd H TOKa BO BCEX TOYKaXx
JIMHHH, H B YaCTHOCTH Yy BXOJla, OJHHAKOBO M PaBHO P.

724. XapakTep 3MeKTPHYECKOTo H MarHHUTHOTO mOJell B KOHUEHTpH-
yeckoM Kabesie H3oOpaxeH Ha puc. 270, a. DiekTpuueckoe MoJe Hanps-
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}KeHHoCTH E Hanpas/ieHO NO pagMycaM, MarHHTOe [oJie HanpSXKEHHOCTH
-H—no KacaTeabHbM K OKpYXKHocTsM. Ilpu atom E =2q/r=2C,V/r n
H=2I/r, rne C;—eMKOCTb Ha €JMHHLY IJUHBl KaGejs, r-— PacCTOSTHHE
OT OcH Kabens, §—3apsi Ha eAMHHLY AJHHbI KaGeas, /] —TOK B KaGede.

AY
N

9 6)
Puc. 270.

Mo Teopeme YmoBa—IloiiHTHHIa NOTOK 3HEPruH, NpoTeKaiomed 3a
3/1eMeHT BpeMeHH df uepe3 NOBEpXHOCTb S, paBeH

AWg= [% S [EH] dS] dt.
S

B paccmaTpuBaeMoM ciyuae depe3 monepeusoe ceyeHHe Kabeas 3a one-
MEHT BpeMeHH d! mpoTeKaeT MOTOK 3Heprud (puc. 270, 6)

Ty
dW — 1 ﬁﬂds di — 1 4C,‘Vl 2nr dr |dt =
4n r2 4n r#
S .

ry

rs
= 2clv15 i’;’- dt=2C,V1 12 at.
1

Ty

U tak kak Ci= To dW=VIdf. Ho Tak e BrIpaxaercs u

1
21n(ry/ry)’
paGora, coBepiiaeMas HCTOYHHKOM 3a 3jeMeHT BpemeHH df. Tak Kax
B cayyae Gerymel BOJIHH aMIJIMTYAH HanpsDKEHHsS U TOKa B JioGoM
ceuenuH Kabess TaKHe e, Kak y 3aXHMOB HCTOYHHKA 3.A.C., TO NpH
MHTEIDHPOBAHUH 32 €[UHHIy BPEMEHH 3HEprus, NPOTeKalWas uepes
ceyenre Kabess, OKaMeTcs PaBHOH MOUIHOCTH, OT1aBaeMOH HCTOYHHKOM.

725. 1) Ix=1, sin-’z?—x, rae /o—aMniauTyaa TokKa B cepeiuue mpo-

ao,'xa (B MyYHOCTH TOKA) H X¥— PaccTOsiHHe OT Hauajla NpPOBOAA;
vp=kc/20=£k.25.108 T, Ap=c/vp=12/km,
rae k=1,2,3, ...;
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2k+1 nx

2) I,=1,cos —— —g—» The Iy —amnantyxa TOKa y 3a3eMJICHHS
{B Oy4YHOCTH TOKA) M X — PaCCTOSTHHE OT 3a3eMJICHHS;
_2k+1 ¢ s _______34_
vk_—4——l—_(2k+l).12,5-10 Tu, A= PR M

tne k=1,2,3, ...
726. A=06 mm.

222 2
727, N= 20 22100 _ gy B Low, the 1opp — dbhexTustoe sua-
o2 3z obd bd

yeHHe TOKa B JHUIOJIE.

728. R, =80 Om.

Pewmenue. [Tone, co3naBaemoe KaxAbIM 3JeMEeHTOM TOKa, Ipomop-
LUHMOHA/NbHO CHJIe TOKa B 3ToM 3jaeMeHTe. EciM cyHMTaTh, YTO MNOASt OT
BCeX 5JEMEHTOB TOKa IPUXOAAT B OAMHAKOBOH ¢ase, TO aMIIHTYAa obLiei

l

HaNpKEeHHOCTH NoJi 6YAeT NpPOmOPLHOHAJ]bHA S I (x) dx, rne |— pauna

0
pubparopa. Tak kKak Tok B BuOpaTOp . pacmpefeien 10 3akoHy [, =
. TX
=/, sin <+

!
21
§ 1 (0 dx= 2 1o,

IIpu paBHOMepHOM pacHpeie/eHHH TOKa Mbl MOJYUYHJIH Obl BeAHUHHY /g:
Wuaue roBopsi, NOJYBOJHOBBI BHOPAaTOpP AAUHBI [ CO3LaeT Takyio mxe
HanpsSRKEHHOCTb MMOJIS, KaKylo co3jgaBad Obl BHOGDATOpP C PaBHOMEPHbLIM
pacrpefiesleHHeM TOKa, PAaBHOTO TOKY B NYYHOCTH IOJYBOJHOBOrO BHGpa-

. 2 N . o
TOpa, M JJIMHOH llzgl (ly HnaspiBaercss «JeHCTBYIOWell [JIMHOH» Aas

«ZeficTBYIOUlel BHICOTLI» MOAYBOJHOBOro BuGparopa). I[Tosromy mast moa-
cyeTa MOLLHOCTH, H3/1y4aeMOH IOJyBOJNHOBBLIM AHIIOJEM, JOCTAaTOYHO B OT-

. 2
BeT MNpejbAylleil 3afgaud BMeCTO ! NOACTaBUTh -—l. [Monyuum N =

= 801—2 I3pp=80/3pp (rak xax [=A/2). CrenoBarennuo, Ry=80 Om.

Meul mpousBenu moxcuer, moJarasi, 4To MOJIs,, NMPHXOASILHE OT BCeX
3JIEMEHTOB TOKa, COBNAjaloT Mo (ase. DT0, OAHAKO, HE COBCEM BEPHO;
pacCTOsiHMA OT OTAeMEHBIX 3JE€MEHTOB BHOpaTOpa HO PACCMATpHUBAaEMOil
TOYKH HECKOJbKO pa3/HYHBI, H IIO3TOMY HEeCKOJIbKO PasuuHBl H (asbl
nosieid. Bosiee TOUHBI MOJCYET C y4eTOM 3TOro OGCTOSITE]bCTBA AaeT AJif
CONPOTHBJIEHUS H3JIyYeHH A ONYBONHOBOTO BUOpaTopa 3naverue R, =72 Om.

729, Ry =400m.
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Pemeunne 3azemieruslli YeTBEPTbBONHOBEIL BHGPATOp CO34dcT
Han 3emaelt Takoe Xe Iosie, Kakoe cosjasan Obl BABoe 6oJiee IJIHHHEBIA
TIOJIYyBONIHOBEL BHOPAaTOp NMPH TOM 2Ke TOKe B NYYHOCTH, ecJH Gbl 3eMis
OTCYTCTBOBAJIa, HHAaue TOBOPS, HYETBEPTHBOJHOBLIE BHOPATOp CO3RaeT
TOJLKO «BEPXHIOI TNOJOBHHY» TOTO MNOJIsl, KaKoe C034aBaj Obl COOTBET-
CTBYIOIHME MOJYBOJHOBLIA BHOGPAaTOp, M, 3HAYHT, H3JIYYaeT TONBKO MOJO-
BUHY MoIHOCTH. Cile/loBaTe/IbHO, CONPOTHBJIEHHE H3JYYEHHS 3a3eMJEH-
HOTO UeTBEPTHBOJHOBOrO BHGpPaTOpa BABOE MeHbLIE, YeM HOJYBOJHOBOIO,
T. & Ry=400m.

730. Ry =140 Om.

Pemenne, Tak xak BHGpaTOpnl pacmosioXeHb 6JM3KO, TO NOJS
NX NPUXONAT B KaXAyl TOYKY B OfHHAKOBOH ¢a3e, u o6a BuGparopa
CO3AaI0T NOJIe BABOE GOJbllee, YeM KaXAbli B OTAETLHOCTH. 3HauHT, OHH
H3/y4aloT BMeCTe BueTBEPO GOJbINYI MOWLHOCTb, a KaMIbll H3Jyyaer
BABOe GOJBIIYI0 MOMHOCTb, YeM B OTcyTcTBHe Apyroro. CijiefoBaTenbHo,
KaxAbplii BUGpaTOp o6najaeT BABOe GOJNBIIMM CONMPOTHBJEHHEM H3Jyue-
HHUSI, YeM TO, KOTOpOe OH HMeeT B OTCYTCTBHe Apyroro uGparopa.

731. BonnoBrili BHOpAaTOp MOXKHO paccMaTpHBaTh KaK JBa I0JyBOJ-
HOBBIX BHGpaTOpa, pacnoJsioXKeHHbIX Ha oxHOH npsmol. Ho moas or stux
BHOPATOPOB NPHXOIAAT B KaXKAYIO TOUKY, BOOGLie TOBOPS, C HEKOTOPHIM
casuroM ¢asbl. CiiefloBaTeIbHO, H3/TyyaeMasi HMH MOLLHOCTb GYJeT MeHblie,
.4YeM H3JyyaeMas JIBYMs BHGPaTOpaMH, DPAaCIOJIOXEHHBIMH I1apaJJieibHO
n 61u3KO APYr K APYTY (paccMOTPeHHLIMM B npexsaylieii 3apaue). ITos-
TOMY H CONPOTHBJIEHHE H3JYuY€eHHS BOJHOBOTO BHGpaTopa GyneT MeHblue,
YyeM CyMMa CONDPOTHBJEHHH H3JyyeHHS JIBYX BHGPaTOPOB INpeRbIAYINEH
3apiud. C Apyroil CTOpPOHH, B CJIydYae JABYX YeAHHEHHBIX, T. €. HaXORs-
mUXCS JaJeKo Apyr OT Apyra, BHGPAaTOPOB MOXHO CYMTaTb, YTO OHH
BooGIie M3NyyalOT He3aBHCHMO, MeXJYy TeM KaK /s BOJHOBOrG BHGpa-
TOpa noJisi B GOJbLieH YacTH MNPOCTPAHCTBA COBNAjalOT Mo ¢ase H, 3Ha-
unuT, cKaaibiBaoTcs, 103TOMy H3/yuaemMash MOLIHOCTb, a CJeJOBaTeJIbHO,
U CONMpOTHBJIEHHE H3JyYeHHs BOJHOBOTO BHGpaTOpa GoJbllle, YeM CyMMa
M3JyuaeMbIX MOLLHOCTEH, a8 3HAYHT, M CONPOTHBJEHNHH H3JNydYeHHS JBYX
YeAMHEHHBIX MOJYBOJHOBbLIX BHOPaTOpOB.

732. E =~ 2,2 MB/m.

PeweHne DpdpekTHBHAs HANPANKEHHOCTb 3JIEKTPHYECKOrO I10Jif
NOJYBOJIHOBOTO JHMNOJISE B 9KBAaTOPHaJbHOH IJIOCKOCTH (CM. 3ajauy 727)

Togs
r 8

rie /,3p—3bdexTusHan cuna TOKa Bubpatopa B nyuHocta. Tak Kak,
C Apyroit cTopousl, /age = V N/R,, rae Ry— COnpOTHBICHHE H3TYUeHHS ,
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GOVN/RK

TO Ew@:———- . Has noaysonwosoro punoas R,=T20m .4
7
EQQ,@ V— B/M.
2
733. N' =~ 60 N _aD ~ 8.10-%¢Br, rze R,—conpoTusieHue u3-

8ni R, 4
ayyeHusi BuOparopa, pasHoe 72 OM.

734. PeuweH ne. DJeKTPOABHKYIAA CHJA, CO3RaBaeMas MPHXOAHA-
meil BONHOK B NPHEeMHOM BHOGpaTope, B KaXJOM vieMeHTe BHGpaTopa dx
MOXeT pa3BHBaThb HAHOOMbIIYI0O MOWHOCTb AN =/y44 (X) Eypq dx, Tae
INN, s(pexTHBHAS CHNIa TOKA B JaHHOM 3JieMeHTe BHGpatopa, a Eypgp —
sbdekTuBHAs HANPAKEHHOCTb NOAS NpHXOAAWEH BoaHbl. Bo BeceM noay-
BOJHOBOM BHOpaTope NPHXOAALLAS BOJIHA MOXET Pa3sBHBAaTh HAaHGOJbINYIO
MOIIHOCTb

. T 2
N= S Tospd sin—— Eqg dx =3 Tos90 Estpdrs
0

rae {oopp— dpdexTuBHass cuia ToKa B myuHocTd. CienoBartenpHO, mpH-
eMHblii BHOPATOp MOXKHO pacCMaTpPHBaTb KaK HMCTOYHHK 3.1.€. Gapp =

= % Eqopp (m03TOMY 2//7 Ha3BIBAIOT «JEHCTBYIOUIeR JIHHOW» MOMYBOA-

HOBOTO INPHEMHOTO BHODAaTOPa) C HEKOTOPLIM BHYTPEHHHM COMPOTHBJE-
HHeM r. D10 BHYTPeHHee CONPOTHBJICHHE BO BCAKOM CJydae He MOMKET
GuTh MeHblUe COTPOTHBJIEHHs H3JyYeHHS BHOpaTopa R, (KOTOpbiM OH
o6nafaer, MOMHMO OMHYEeCKOro compoTHBJesHs). HauGoabulyie MommpocTs
suGpatop OyHeT OTAaBaTh NPHEMHHKY, €CJH BXOJHOE COTIPIPHBJEHHE
npueMHHKa Ryy = Ry. Toraa nosnnoe conporus/enue uenu 6yfer paBHo 2R,
H NoJiHasi MOL{HOCTb, BbifessieMas B uenu, N =@§’§¢¢/2R". ITpu pasen-
CTBe BHELIHEero ¥ BHYTPEHHEro CONMPOTHBJEHHH MOMOBHHA 3TOH MOULHOCTH
GyZeT BbIAEJATBCS B NPHEMHUKE, M, CJENOBATe/NbHO, HaHGOJbILAS MOML-
HOCTb, KOTOPYIO MOMET NOJIYUHTh IPHEMHHK,

S0 _ Elpe (2/n)® _ E3gel?
Nnauc-‘ = = 3 .

4Ry 4R, iRy
735. B nuockoctH, npoXojsiulel yepes ock BHOparopa,— puc. 271, a;

B 3KBaTOPHAJbHOA MJIOCKOCTH, NMEPHEHAHKYASPHOH K ocH,— puc. 271, 6.

a) 6)
Puc. 271.
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736. ITo Mepe yBenuuenHst AMHHLL BHODAaTOpa GYIET CTAHOBHTLCH
3aMeTHOH pa3HocTh (a3 moJel, NPUMWEAWHMX B KaKyiO-M60 TOYKY OT
pasHbix 3aemeHTOB BHOpaTopa (puc. 272,a). dta pasuocTs (a3 6yner
TeM Gosibiie, yeM Goabiue yros ¢. [TosroMy ammiuTyRa moJs BuGpatopa

Puc. 272,

npH GOJBUIHX YIJaX @ yke He GyAeT paBHa CyMMe aMIJAHTYA OT OTA@/E»
HbIX 9JIeMEeHTOB BHOparopa, a GyAeT MeHble 3TOH BeNWUMHBL. 70 MpH.
BeJeT K TOMY, YTO XapaKTePHCTHKa HalpaBJIeHHOCTH B ILINCKOCTH, MPo-
XoAswell uepes och BHOpaTopa, GyAeT cLmOWHBAaThCA (puc. 272, 6).
B mJockocTH, NepNeHAWKYJIAPHOH K OCH BHGPAaTOpa, XapaKTepPHCTUKA
MO-NPEKHEMY OCTAaHeTCsi OKPYKHOCTHIO.

737. 1) Cm. puc. 273, a; 2) cM. puc. 273, 0.

Puc. 273.

738. Cm. puc. 274, a.

PemeHnne. Tak Kak Mexay TOKaMH B BuGpartopax CABHT (ha3ul
paBeH 7, moJis 0GOMX BHOGPAaTOPOB OKAaXYTCA B (ase B Tex Hampab.je-
HHSIX, I/l KOTOPHIX pasHocrb xoja d=A/2. A Tak Kak d=MAsing
(puc. 274, 6), TO 3THM HampaBJIeHHSM COOTBETCTBYeT yroJ ¢ =230° ¢ nps-
MOH, MepneHAHKYJIAPHOH K JIMHMM, coenuHsiomel suGpaTtopbl. Bo Beex
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4eThipeX HanpaBJelHaX, YAOBJETBOPSIONIHX 3STOMY YCJOBHIO, HalpsXKeH-
HOCTb mosisi Oyjer Hauboabllel. B HanpaBleHHH JIHHMH, COeAHHSOLeH
BHOPATOPLl, M37yyeHHe GyIeT OTCYyTCTBOBATh.

a)
Puc. 274,

739. Cm. puc. 275. )

Pewemnue. Bropoit BuGpaTop, oTcrosumii Ha paccTosHum A/4 or
NepBOTO M NHUTAEMBIH TOKOM, 3anasjblBalOlEM Mo (hase Ha 7t/2 OTHOCH-
TeJbHO NEPBOro, YCTPaHsieT M3JyueHHe B HaNpaBleHHM JHHHM, NpPOBe-
AeHHOH OT BTOPOro BMGDPAaTOpa K nepsoMy (TaK Kak B 5TOM HalpaBaeHHH
CABMT (paspl MEXAY NoJsIMH 000HX BH-
GpaTopoB pasen z). HaoGopor, B Ha-
TIpaBJieHHH OT nepBOro BHGpaTOpa KO
BTOPOMY pa3HOCTb XOIa KOMIEHCHpyeT
caBur (asnl, 06a MNoJs OKasbBAIOTCS
B (pase M B 3TOM HaNpaBJ/eHHH H3NY-
yeHHe OKasblBaeTcsi HauboabwnM. Ecan
BTOpOil BUGPATOP He NHUTAIOT HEMOCpex-
CTBEHHO TOKOM, a NoAGMpaloT ero Ha-
CTPOHKY (WIMHY) Tak, yTOGbl TOK Iep-
Boro BHOpaTopa co34aBajl B HeM TOK,

Puc. 275. CABMHYTLIH MO ()ase OTHOCHTEJbHO Iep-

BOTO Ha /2, TO OH JelCTBYeT Tak e,

Kak B paccMOTpeHHoM cJyuae. Takue «naccuBHbie» BHGPaTOpH Hasbipa-
foTcsl pedaekTOpaMH.

740. Cm. puc. 276.

Pemenue. MakcumyM riaBHoro Jenectka (puc. 276, a) coorper-
CTBYeT HalpaBJleHHI0, B KOTODOM M0Js BCCX BUGPaTOPOB COBNajaloT no
tdase. Ecan msofpaxkaTh noas BceX AMNOJeH B BUAE OJAMHAKOBHIX Bek-
TOPOB, TO HANpPAaBJEHHIO TJIABHOTO MaKCHMyMa COOTBETCTBYET pacmoJio-
JeHue BEKTOPOB, yKa3aHHOe Ha puc. 276, 6. B nanpapseHusx, OTIHYHBIX
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OT I'IaBHOTO MAaKCHMyMa, CyulecTByeT CIBUT (asbl MeXAy NoJsMH OT-
AeNbHBIX BHOPATOPOB, YeMy COOTBETCTBYET IOBOPOT BEKTODOB Ha HEKO-
TOPBIH yroJl OTHOCHTeJNbHO ApYr Apyra. Korma BeKTOpHI 06pasyloT 3aMK-
HyTyl0 ¢urypy (puc. 276, ), pe3yJbTHpyiolllee MNoJe GyAeT PaBHO HYJIO.
3710 mpousoiifeT B nepebiil pa3, KOria BeKTOPHl NOBEPHYTHl Ha yroa /4
OTHOCHTE/NIbHO APYT JAPYra M 06pa3yioT BOCbMHYIOMbHHK. COOTBETCTBEHHO
pas#ocTb xoga d=A/8 (puc. 276, ¢e), T. e. sin ¢ =1/4, uan ¢ ~ 14°30".

a

4
TN
b oL
o . ¢« o o 2 2 2)
1
4
t
4) 4) 4
Puc. 276.

[Tos 3TuM yriioM B 0Ge CTOPOHEI OT IVIaBHOTO MakCHMyMa GYIYT JIexath
06a MHHMMYyMa, T. €. HOJIHBIH yros pacTBOpa IJIaBHOIO JIeeCTKa paBeH
2¢p=29°. MakcuMym nepBoro GCKOBOrO JIENeCTKAa INOJYYHTCs, KOTAa
BEKTODEl CHEJaloT NoJTopa 060pOTa; TOTAA MX 3aMblKalowlasi, T. e. pe-
3yAbTHPYIOLLEE NOJie, IOCTHUIHET CHOBA MaKcuMyMa. JLJIst OLeHKH BelHYHHBL
3TOr0 MaKCHMyMa 3aMeHHM JIOMaHylo, o0pasyeMmMyl0 BEKTOpaMH, RYro#
okpy»xHocTH. Tak Kak montopa o60poTa STodl Ayrd LOJIKHBI HMETh JJIUHY,
paBHYIO CyMMe JUIMH BCEX BEKTOPOB, TO JHaMeTP OKPYKHOCTH (puc. 276, 0)
noMKeH GuIThb B 371/2 pa3 MeHblle AMHHBL mpsamoil (puc. 276, 6). Caeno-
BaTelbHO, AMIJIHTYA2 MaKCHMyMa B IepBOM MOGOYHOM JIelleCTKe B
3n/2 ~ 5 pa3 MeHblie AaMIVIMTYAB B IJIaBHOM MA4KCHMYMe, a SHeprus
B 25 pas mensue. IIpu GoJabluoM uucie JumoJell 5TO OTHOLEHHe He 3a-
BHCHT OT 4McJ/Ia JUIMOJeH.

741. 1) Bepxusia uacTe puc. 273, 6; 2) Bepxussi 4acTb puc. 274, a.
Hanpapneuns, B KOTOPHIX Ha JHAarpaMMe JieXaT MaKCHMyMbl H MUHH=
MyMbl, ONpeAEAIOTCS YCIOBHAMU

A . A
nsin Quaxe = (2k+1) 1 nsin (PMvm=k—2',

rAe @ — yroJ Hajl FOPH3OHTOM, k— Lesoe YHCIIO,



Pemenne Tak Kak B MeTOJe 3€pKajbMHLIX M3006DaxKeHUH LOJIKHEY
OLITh B3ATH «3€PKajbRble 3apAfb» NPOTHBONOJOXHOTO 3HaKa, TO «3ep-
KaJbHLIH JNNOJbY NOJ NOBEPXHOCTHIO 3€MJH HYXHO CYHTaTh KoJe6.io-
mpMcst B ¢ase, NpOTHBONOJONKHOMH (a3e
Kone6GaHuil punons Hap 3emJaeii. Ilosto-

MY paccMaTpHBaeMLle CJYYaH COOTBeET-
CTBYIOT H300paxeHHIM Ha puc. 273, 6
: u 274, a.
Pue. 277. 742. Cm. puc. 277.
743. HanpaBnenusi, 115 KOTOPHIX Ha JHarpamme JiexaT MaKCHMYMB!

H MHHHMYMBI, ONPEAEASIOTCS H3 YCJOBHIl

. k
n Sm‘Puaxc=7 ) RSN Quyuy = -

TAe @— Yroa Hal TOPH3OHTOM, k— LleJioe YHCJO.

Pemenne. [lna BepTHKaNbHOrO BHGpAaToOpa NPH IPOTHBONOJONK-
HBIX 3HAKaX «3€PKaJbHBIX 3apSilOB» HanpaBjeHHe TOKAa B «3ePKaJbHOM
BuGpaTope» COBNajaeT C HanpaBjeHHeM TOKa B BHGpaTope Haj 3emJeil.
INosTomy o6a BuGpatopa koJaeG.aiorca B (pase, BCJAEACTBHE YEro Hampab-
NeHUs. MaKCHMYMOB M MHHMMYMOB MEHSIOTCS MeCTAMH 1O CPaBHEHHIO CO
CJyyaeM rOpM3OHTaJbHOTO BUGpaTOpa (CM. OTBET K 3ajaue 741).

744. Ias pamku

Eapp=3002nd*/59/(c’) ~ 1.10=4 B/m.
Jns Bubpatopa Iepua anunn d, nutaeMoro TOKOM /yg4,
Eypp=300d/ 534/(cr) ~ 1,25.10-3 B/m,

T. €. NoJie OTAENbHOrO NPOBOJHHKA GoJibllle, YeM BCEii PAMKH B LEJIOM,

Pewenne. Kaxapii oTHe]bHbNI NPOBOA PpaMKH CcO3laeT noJe
TaKoe e, Kak BHGpatop [lepna, HO TOKH B NPOTHBONOJIOXHBIX CTOPO-
HaX PaMK{ HanpaBjieHH HaBCTPeuy, NO3TOMY M CO3JlaBaeMbleé UMM I0Js

<—0’—>¢

Loy

Z

Puc. 278.

HanpaBieubl HaBCTpeuy. BesencTne 3T0r0 B muoCKOCTH paMKn (puc. 278)
pesyabTHpYIOlllee IOJie BHIPa3HTCS TakK:

g Nondly (t___r_l)_aomndl., sine ( __r,_>=
cr c cr c

=M2sin@usin'@ (t_ﬁﬂg) N
cr c 2



: . od  od
Tak kak ry—rp=d, od<Lc, TO QSInTC-z—C— "

2, 12 r 30m2nd?/
E— 30w3nd?l, sin 0)( cp) , Eapp = add '

f—
c2r o2r

Takun . ob6pa3oMm, pamka co3faeT TakKoe e [MoJie, KaKoe cOo3AaBan Gul
pubpatop lepua anunoit I, =wnd?/c =2nnd?/A. TlostoMy 3Ta BeanuHHa
HasbIBaeTCA «IeficTByIoOWeli BbicoTOi» pamkH. [Tojle pamkH OKa3sbiBaercs
MeHblle, YeM [oje, CO33aBaeMO€ BCEMH [IPO-
BOAHMKAaMH, O0Opa3yiOIUMH OAHY M3 CTOPOH
PaMKH, B OTHOWeHHH 2nd/A (BC/leACTBHE TOrO,
4TO MOJA MPOTHBOMOJIOXKHBIX CTOPOH PaMKH
[OYTH MPOTHBOMOMOXKHL N0 (ase).

745. Cm. puc. 279.

746. & = Eond?/c =~ 2 MxB.

Pewenne. Tak Kak 3JeKTPHYeCKOe MoJie NPHUXOAANLEH BOJHB
B [IPOTHBOMOJONHBIX CTOPOHAX DAaMKH CO3AaeT 3. 4.C., HalpaBJefHbe
HaBCTpeyy, TO AJS MOJs MPUXOAAULEH BOJNHBI MOJNYYAIOTCH COOTHOUICH Ufl,
aHA/MOTMUHble COOTHOLUEHHAM [/ TONs, H3JIy4YyaeMOro pamkoil, B 3a-
naue 744. [MosTomy ans ¢meficTBylouledl BBHICOTHI» MPHEMHOM PAMKH MOJY-
yaeTCs Ta )Ke BeJdMYMHA, KaK H Ui «JeiCTByolleil BLICOTBI», Mepenao-
well pamku: [;=ond*/c (ana paccmaTpuBaemoil pamkH [ =4 cm).
3. 4. c., uHgyuupyeMas B pamke, & =E!l;. CooTHowenue nas 3. i.cC.
B BHOpaTope [epua To e, 4To M B MpeablAylled 3azaue.

Puc. 279.

4nN

747, V= ——————— 1/ ———————, Tle C—CKOPOCTb CBeTa B BaKyyMe,
| —

e M m—3apsn ¥ Macca suexrpoua.
Pewesn ne. CMeluenue x CBOGOJHOLO 3JEKTPOHA MOJ AeilCTBHEM
d*x

aniekTpHueckoro nonas Egsin®f onpelensercs ypaBHEHHEM m —— Tia

. e .
= Ejesinof, oTkyaa x=—E, ——z sin of. Bennuuda Bekropa asek-

‘rpuqecxoﬁ moJisspusauuy

Ne? .
P = ——
P=Nex Ey T Sin of,

a BEGKTOpPA 3JIEKTPHUECKOH HHAYKILHH

. 4nNe?\ .
D=E;sinwl/+4nP=E, (l— P )smmt.

IlusnexTpHyecKas MPOHHILAEMOCTb HOHOCHepbI

Db . 4nNe
T Egsinot mo?

.
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Taxk Kak CKOpPOCTb pacnpoCTPaleHHsi TapMOHHYeCKOH BOJIBI («q)asosaﬂ

CKOPOCTbY) v=c/ Ve, TO, MNOACTABJsAS HaljeHHOe BHpaxeHue LJs 8,
NoJIyuaeM OTBeT.

748. Ayun=ccos @ V am/Ne® ~ 23 M, rae C—CKOpOCTb  CBeTa
B BaKyyMe, e U m—3apsjJ U Macca 3JeKTpoHa.

PeweHnue., YcioBue BO3HHKHOBEHMS IMOJHOIO BHYTPEHHEro OTpa-
JKEHHsT BOJIHBI, pacnpocrpaHsiomelics B cpeie ¢ KO3pPULHEHTOM Npesiom-
JIeHMsl ny NPM NMajleHMH 0OJ YIVIOM ¢ Ha rpaHuuy cpenwi, o6.agaiouieii
KO3((HIHEHTOM IIpeJOMNEeNHsl Ny, HMeeT BHA sin¢ > ny/ny. B cayuae
BOJIHBLI, pacrmpocTpansionlelicss oT 3eMIu K rpanuie HoHochepwl, ny =~ 1,
a Kko3pdHLMEHT npeJOMJIEHHsT HMOHOCQepLl (CM. pelleHHe TnpexbIAymiel

3ajpaun)
T 4nNe?
ng= 12X
2= wm

IIJlﬂ npejnespHOTO CJlyvas, KOTAa €illlé BO3MOXKHO IOJIHOE BHYTpell-

. 4t Ne2
Hee OTpaeHHe OT TpaHUuUH HOHOcDepHl, sin = l————, or-
mmaxc m
KyZa U TOJyuaeTcs NpPHUBEJEHHOE Bhllle BHpaXeHHe LJs HanGojee KOpOT-

KO BOJIHBIL:

Ayyn = 210/ @yakc-

§ 11. PensTuBucTcKas aJeKTpORMHAMMKA

749. W3 dopmya (14) npeoGpasoBanusi KOMIOHEHT 4-BeKTOpa Haxo-
JUM AJs TJIOTHOCTH TOKa

=T (s;—iBs)), sa=s;, sz=s5 ;=T (s5;1iBs)),

e I'=(1—B?)~"/2, a B=V/e.
1) B cucreme K*
o' #£0, j"=0, $'(0, 0,0, icp’).
B cucreme K
;=T (— iBicp')=TVp", sp=353=0, s,=Ticp".
TlockosbRy S§y=icp, mnoayuyaeM ¢(opmyay npeo6pasoBaHus MJOTHOCTH
3apsja:

13

0 .
Vi—Vvie

VisMeHeHHe IJIOTHOCTM 3apsia MMEET NpocToe MCTosKOBanme. Ecau
B cucteme K" paccMarpuBaeMuiii o6beM HMeeT Beauyuny d9?‘, To B ch-
creme K ero BeauunHa pasHa dP°=d¥?" ¥V 1—V?/c% Ilo onpenenennio
p’' =de)dy?", p=de/dy?. Orciona cnefyeT WHBAPHUAHTHOCTb BbipaMeHHs

p' Ayt =pdp.

p=Tp'=
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3apsan B 3aaHHOM OGBEMe OCTAaeTCs HEH3MEHHBIM B JIOGOiH cucTeMe OT-
cyera.
ITockoabKy §;=7j,, HMeeM
eV
Vl Ve'/c?

[T1OoTHOCTL TOKA j,— 3TO MJIOTHOCTb KOHBEXUHOHHOIO TOKA, MOSIBJIEHHE
KOTOPOTO CBsI3aHO C TeM, YTO 3apsibl O JABHXKYTCSA BMeCTE C CHCTe-
Moil K" OTHOCHTE/NIbHO CHCTeMbl K.

2) B cucreme K*

jx=TVp"= =pV, Jjy=j,=0.

Y I N TP .

p'=0' ] (]Xr Jy, Jz )» s (lx s Jys 129 0)°
B cucreme K (cM. dopmyay (14))

si=Tj,, sa=j,, ss=i,, s=ilBj,.

[MockonbKy 81=jy, S2=]jy, S3=]j,, NepBble TPH PaBEHCTBA ONMpeENE/AT
mIoTHOCTL ToKa B K. M3 nocaexueit Gopmyanl (s, =icp) mojy4uM mioT-
HOCTb 3apsiia 0 B NPOBOJHHKE B cHucCTeMe K:

V," _L’_
=T YVTDvEE

3aMKHYTbIl HEHTpaJbHLIH NPOBOJHHK, O KOTOPOMY HJIET TOK, OKa3bl-
BaeTcsl HeNMOJIIPH30BAHHBIM TOJBKO B OJHOIH CHCTeMe OTCYeTa.

750. IlycTb nMeeTcst 3apsiKeHHas cpela, KaXJOH Touke KOTOPOH
B cucreme K COOTBETCTBYIOT TpeXMepHast CKOPOCTb P M IUIOTHOCTL 3a-
psira p. Jlnst HeGoJLIIOTO 3jeMeHTa cpefpl ® =const. B comyrcrsylomei
NAHHOMY 3JeMeHTy cpelbl cucteme oTcueta K° moTHocTh 3apsifa
paBHa Py, a CKOPOCTb paBHa HyM0. B cucreme K

p=T

-> ~
O=170s, J=PV=170e0, S(PoVT, icYP),

T. €. MOXXHO HAIHCaThb
- -
§=QplU.

9y 1
31ech Mbl BBeJH MHOXKMTenb p= (1 —v?/c?) Iz gy 4-cxopocTb (3JeMeHTa)

Z(yv, icy).
751. U3 (28) u (7) umeem

¢)1v (D‘Z’ (DS' (1)4

6 i =gl {x].! X2, X3, X4 }
Axt Ayv Az: T(P ’ R X, Y, 2, ict ¢
04
[TepenuineM KOMIOHEHTY Bx=?0ATz-—-6—g B Buje
_0D; 0D,
B" . Bl - OX2 —OX3
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F;! .
n ananornyno By, B,. IMepenuwmem xomnonenty E x=~—-‘f — A, B BHIE

ox
Cn o COD, 0Dy . gg_aml)
Ey=E:= Ta;—m‘”=‘°<ox, %,

u anajornuno Ey, E,. Mbl nonyuum, yto Bce KOMROHenTn Ey, Ey, E,,
By, By, B, moryr GbiTb NpeicTaB/ieHbl B BHAC ONHOH $OPMy.bl, MpHBe-
JIeHHO# B YCJIOBHH 3alauM.

752.
Fi1 Fip Fi3 Fia 0 ¢B; —cBy —iEy
Fon — Foy Foo Fog Foy \ [ —¢B, 0 cB; —iE,
iR=\ Fy3 F3 Fs3 Fgy |~ | ¢By —cBy 0 —IiE,
Fy1 Fys Fu3 Fyy iEy iE, iE, 0

753. Haiinem cnavana npasuia npeo6pascBains 0@p/dx;. [1peoGpa-
soBaHus JlopeHua—3To npeoGpa3oBaHMsi KOMIOHEHT 4-pannyca-BeKTOpa.
Onn MoryT OniThb 3anucaHnl B Buge (cM. (11), (12))

X[ =QpiXp, X;i=O0pX,, (i=1,23,4),
Tae o — Matpuua Jlopenua (C NOCTOSIHHBIMH 3JeMEHTaMu):
I 0 0 —iBrl e |
[0 10 0 - Y 1—B? ’
%E=\ 0 0 1 o v

iBr oo r |/ B=—,
a no k BemeTcs CyMMHMpOBaHHe OT 1 10 4 (N0 ABYM OJMHAKOBLIM HHIEK-
caM B OAHOM YacTH paBeHCTBa BCeraa BeleTcs CyMMHpoBanHe oT 1 jio 4).
B TouHocTM TakMe (opMyJan npeo6pasoBaHUA CNPABEAJHBH H LJf

—
4-pexTopa @:
O;=0;,D!

me <I);=a,,,,~CD,,,.
[MockonbKy Xj=0tpXp (CyMMHPOBaHHe 1O k), ax;/axk=akl. Tenepnb yxe
JIETKO HaHTH HYXHBIH 3aKOH npeo6pasoBaHHﬁ ans 0M;/0xy:

o0; om; o) (@in®,) L 0x) S ow;,

Oxy  Ox, Oxp a imTm oxpm Uk g
Mgl nosyynJH npaBuiIo npeoépaaoaaﬂnﬂ MPOH3BOJAHON KOMIOHEHTH 4-Bek-

—_

Topa @ no oxaHOi M3 4-KoOpAMHAT. DTO NpPaBUIO— NPaBHAO Npeobpaso-
BaHHUs KOMIOHEHThl TeH30opa. Ilockosbky

&—a a- a();;'l— . a(I);
% km %t ox] —aktazmv

‘Mb] NpOCTO TNIOMEHSAJIM «HEMbl€» HHIEKCh CYMMHPOBAHMS m Ha ln
0D, 0D

#2060pOT), SO OYEBHAHO, YTO KOMGHHAUHA ——~ ———_ npeoGpasyercs
’ i k
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no 3aKOHY
0D, o; W) 0],
S TS = %inu\ 5o — 35 ) wm Fip=a;ao,F
ox;  Oxp ox;, 0x) t tm=klE
D10 ® ectb NpaBWIO npeoGpa3oBaHusi KOMIOHEHT TEH30pa BTOPOFO
paHra (no m u !— cymMMHpOBaHHe).
754,

Fig=cBy=0u, g F =03 01 Fy=001m Fypg=0nfj,+aisFy,=
, LV ., _ L Vo,
—_—I‘{ch—z T(lEy) }— r (ch—|-7EU ) .

3nech mpH ABOHHOM CYMMHpOBanunm no m #u [l yureHo, u4to ay =T,
App=0y3=0, 013=IiBl, oy =0a=05,=0, ag=1 (cm. (10)). Ha-
XOJisi aHAJIOTHYHO OCTa/bHble KOMIIOHEHTEl, NOJYYHM
Ey=E,, Ey,=T(E +VB}), E,=T(E,—VB)),
14 1%
— R’ — e ’ —_ ’ —_
B.=B,, By=T (By SE). B=T (B4 E, )
755. Mbl nosib3yeMcsi CaAelyIOIHM DachoJioXKeHHeM KOOPAWHATHbIX
oceii: ocu Y, Z napannenshnl ocaM Y* u Z*, ocn X u X" cosmanawor,
a OTHOCHTEe/IbHasi CKOPOCTb CHCTeM OTCYETa HanpaBJeHa BHOJAb obuleti
ocn X, X'. Toraa E, =Eul, E,=Ej+E,k. Bexktop ckopoctn V
cucreMsl orcuera K* orHocurenpro K umeer Kommnonentot V (V, 0, 0).
C yueTom 3TOTO HMeeM

i j k
I[VB'|=[V 0 0 |=V(~jB,+kB,), |VE'|=V(—JE,+kE,).
B, B, B, '

Ecaun uMeTb ellle B BHAYy, 4TO AJ1A JI0O0ro BeKTopa [VA], =0, a [VA]J_
COBNajiaeT NPOCTO C BEKTOPHHIM MNpoH3BefeHHeM, TO (opMyJs npeobpa-
30BaHHs, NOJYyYeHHble B Ipeiblayllell 3ajaye, MOXKHO 3alyucaTh Tak:

,

E“=E”, EJ_=P(E,—'[VB,])J_,

,

2 I ’
B =B, BJ_=I‘<B +—5 [ VE ])l.

@Popmysb 06paTHOrO NepeXxojia MOJYYatoTCH 3aMEHOH LITPHXOBAaHHBLIX
BEJHYMH Ha HeIITPUXOBAHHbIe (M HAaO6OPOT) M H3MEHEHHEM 3HaKa CKO-.
pOCTH:

E,=E, E| =T (E+|VB)))|,
, 0 1
B”=B", BJ_=F(B—?[VE])J_'
756. B BeKTOpHOW 3amMcH HeGOXOAMMO pas/HuaTh npeoGpasoBanue
BEKTOPOB, NapaJle/IbHbiX HANpaBJeHHI0 OTHOCHTEbHON CKOPOCTH M nep-
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NeHAuKyJAsApHBIX K Heft. Ecam jnaHel aBa BekTOpa @ M b, TO ClaraiciuMu
BEKTOPa @, NapajjeibHbIMH H NePNeHAHKYJASPHHIMH Bektopy b, 6yayT
BEKTOPHI

(ab), a,=a—a; =a ——(ab)
[loaromy, Hanmpumep, AJds BekTopa B sannuwem
3 1 r V 4
st (o[ ] ) (r [ ]
4 . |4 . |4 ’
+B—TE =T (B 4| B | ) +a-1) gz vB).
Auajoruuso Aas Bextopa E moJayuum

E=T (E'—[VB'])+(1—T) T/Yz' (VE").

757. E=E'—[VB'], B=B"-| [c—‘:E"] .

758. B uo6oit mHepuHanbHOH cucTeMe otcuera nonsi E u B okasml-
BAlOTCSl B3aHMHO IeplNeHANKYnspHbiMH. Ilycrb, Hanpumep, B K* moJje
B’ =0. Toraa, coriacHo cpopMy.naM HOJIy'-IeHHbIM ‘B 3ajaue 755,

B— B"_|.BL__-——[VE]=—[V EJ_]_—-[V l"E_LI=—§- VE],

MOCKOJIBKY [V, E”J=0.

759. Ilpowe Bcero yGeAHTbCA B COGMIOJICHHH PaBeHCTD
c2B'2—E'*=¢2B*—[? EB=E'B’
HeMOCPEACTBEHHOH IMOJCTAHOBKOI B NpPaBYIO HJH JIBYIO YacTH COOTBET-

crytowux $popMyn npeoGpasoBanusi.
760. [ycte E'=0, TOTAA
c2B2—E2=¢2B'? > 0, EB=0.

Ecau B"=0, 10
¢*B2—E2=—FE'2<0, EB=0.

Takum 06pasoM, B HCXOAHOH cucTeMme noasd E u B po/xHLl GBITh B3aUMUO
nepneHMKyAApHLl, KaKkoe HMEHHO H3 noJefi MOMKeT GbiTb YHHUYTOMXEHO
nepexoOM K JpYyroif cucTeMe OTCYeTa, 3aBHCHT OT 3HaKa HHBapHaHTa
Iy =c*B>—E2,

761. Ilycts ¢2B'2—E’'? < 0. Torza MOXHO A0GHTBCS BLITOJHEHHs
ycaosuss B=0. M3 pesynbrata sagaun 756 caenyert, uro VB"=0. Pac-
CMOTPHMM 4acTHbIH c/yuail, norpeGosas, uto0ul Tak:ke VE'=0. ¥Ycaopue
B=0 npUBOJMT K ypaBHEHHIO

B+ IVE]=0.
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YMueuM BeKTOpHO 0fe uacTH 31oro paBenctBa Ha E*. Haxeaum
1
I¥4 12 ___
|E'B')-+— VE*=0,

OTKYJa,
__cz |E'B’]

E? ¢

V=

B HoBOH cucreme orcuera
E' s
E=— V' E2 (2R3,

B ook cucteMe oTcueTa, ABHXKymlefics BAONbL E ¢ NPOH3BOJBLHOH CKO-
pocteio V' < ¢, MarHuTHOrO mo.s Toxe He OygnerT. ITosromy o6wmuii cay-
yaji nosyvyaercsi Iepexoi0oM K OIHOH K3 TaKMX CHCTEM OTCueTa.

B cayuae ¢2B'2—E’?2 > 0 ckopocts V nepnenauxynspua E’, a B
UacTHOM CJydae, KOTJa OHAa TaKxKe INepneHAMKyaspHa B’, anajornuso
ApeAblAYLIEMY TOJdydYaeM

! ’ r
Ve ___lgg I B=% VEBT—E",

762. Bcerpa MOXHO HaMiTH TaKyIO MHEPIHAJbHYIO CHCTEMY OTCueTa K,
B KOTODOH 3/IeKTPHYECKOe M MarHHTHOE INOJS B JAHHOH TOYKe CTaHyT
napaJjjelbHbIMH APYT APYTY, €C/id B HCXOJHOH CHCTeMe OTCYeTa OHM
HanpasJ/IeHbl NOJ YIJIOM IPYT K APyry. To >Xe OTHOCHTCA K OZHOPOAHOMY
noyio B uejoM. OueBHIHO, YTO €CJHH H3BECTHAa OJHA TaKasd CHCTEMA, TO
CYLeCTBYeT GeCUHCIeHHOE MHOXECTBO CHCTeM, O6G/ajaioluX STUM CBOH-
cTBOM. [JleficTBUTe/bHO, B JIOGOH MHEpUHaJbHOH cHCTeMe OTcueTa K,
JIBHXKYIlleficsi paBHOMEPHO M NP SMOJIHHEHHO OTHOCHTeabHO K 1o Hanpas-
JleHul0, COBNajalolleMy ¢ o6muM HanpabjienneM E u B, mons E" w B*
OCTaHyTCS ITapaslleibHbIMH, MOTOMY YTO KOMIOHEHTH IOJiedi, HampapJen-
Hble BJOJb JIBHXKEHHUS, He H3MEHSIOTCH.

Yro6nl HaliTH OAHY M3 CHCTeM, B KOTODOH MNOAA NapaJsiefbhbl,
noCTynuM caelyiomuMm obpasoM. JonyctuM, uTo B chHcreMe K noas na-
pamienbHl, T. €. [EB]=0. HanpaBum ckopocTb cucTeMbl K’ (B KOTOpoii
nonss E* v B yxe He OyAyT mnapaJuleIbHbIMH) TePNEHANKYJSIPHO MOJSAM
E u B; nanpasyenue cxopocTH V npumem 3a oce XX, Torga E,=B,=0
M DaBeHCTBO HYJMO BEKTOPHOTO IPOH3BEJeHHS] 3KBHBAJEHTHO PaBEHCTBY
EyB,—E,B,=0. IloacTaB/isis B 970 PaBEeHCTBO 3HAYEHHsS] KOMIOHeHT E
H B, BhpaxeHHble uepe3 Kommonewtsl E° u B" (cM. 3anauy 754), mu
NoJIyuuM ypaBHEHHe

4 4 4 V ’ ’ V ’
T (Ej+VB;)T (Bz+?2- Ey)=I‘ (E;—VB,) T (By~-2?Ez) ;
M3 3T0r0 ypaBHeHHsi MOXKHO ONpejeNuTh NO 3ajaHHbM noasm E’ u B*
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CcKOpOCTb cHcteMbl V. EcaH NpHHATH BO BHHMaHHe, yTO Eyx=By=0, uni
MOoKeM HaHTH W HanpaBaenue ckopoctu V orHocutesvno E’ u B, [eii-
I P
creutensto, [E'B'|=1i [l:sz-—-Esz], a V=Vi, nnostomy MOXHO 3anu-
V/c? |E'B']

cathb = . Tem cambiM 1o ' ’ -
T FBTLE no sektopam E’ u B’ B cu

creme K’ mMoxHo Hafitu cucreMy K, B kotopoii E u B 6yayT napasiedb-
ubl. Hanpaenenue ckopocTH 3T0H CHCTeMBI COBMaAaeT € HanpaeJjieHHEM
[E'B’], a BeiHuMHA CKOPOCTH fIBJSIETCA OJHHMM H3 KOpHell MOJYYEHHOrO
Boitite ypaBHeHHus. M3 1By x kopuei BeiGupaercss ToT, Ajs kotoporo V < c.

Cayuait E'B' =0 pasobpan B 3afaue 758: mepefiTn K napaJie/bHbIM
noJiAM 3[€Ch YXKe HeJab3sl, 3aTO MOXHO NepedTH /u60 K YHUCTO MAFHHT-
HOMY, JHGO K 4HCTO 3/IEKTPHYECKOMY MOJIO.

MoxHo pewaTb 3Ty 3ajayy TaKxe, NOACTABHB BEKTOPHbIE 3HaYeHHA
moJeil, MOJyyedHbie B 3ajaue 755, B YC/JOBHe NapaiiesibHOCTH moJeft
B cucreme K, T. e. B ycaosue [EB]=0

763. 1) Hainem, Hanpumep, 3Havenue fy:

1 Fys F
fi=f=+ Flksk—_ (Fiase+ Frass+ Fiasa) =52 —+ 3 (—-2_1—3)-}-

isy
+<"T) iE1y= pvyB;—pvBy+pEx={pE+p [0Bl]}4.
B stux paseHcTsaXx yuTeHO, 4TO

i
p=— —C_ Sa,  PUy=S2, pUz = S,

F Fis
=2, y=—"2, Fy=0.

Auanoruunble Bhpaxenus noayuwaores aas fa=f, B fs=Ff,
HafineM 4eTBepTYIO COCTaBJAIULYIO:

LIS 1 i
fo=— Fagse =7 (Farst+ Fagsa+ Fasss) = - (0F).

Benuuuna p (9E) AMeeT mpocTOfl CMBICA, KOTOpBIA Cpa3y packpbiBaercs,
ecau 06e gacTu paBencrsa f=p {E+[0B|} yMHOMHUTb CKalfipHO Ha ©.
[lpuunman Bo BHHMaHHe, 4T0 ]0B| =0, noayuum (fo)=p (vE). Jlesas
4acTb MOC/JEAHEr0 pPaBeHCTBA MPeICTaBJseT COGOH MOMHOCTL CHJb Jlo-
peHua B eiuuuiue o0beMa (ChJbl, AEHCTBYIOMIHE CO CTOPOHBI MAaTHHTHOrO
noas,, pa6otul He cosepwalot). C yueTroM 3TOro uMeeM

o=+ (fo)

Takum 06pasom, Mbl NPHUILAA K 4-BEKTOPY NJIOTHOCTH CHJBI, KOMIOHEHTHI
KOTOPOLO Mbl 3aNuiLeM BMecTe:

—f(rx. For Far %(fu)).
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Pa3nenenne CHJI, AeHCTBYIOUWIMX Ha 3apsij CO CTOPOHB 3JEKTpHYec-
KOF0 M MarHHTHoro moJei, na yacth pE H p[9B] oTHOcHTeabHO. Obe
9TH CHJIbI COCTABJISIIOT €IHHOE LeJ0e H, €CTeCTBEHHO, CJMBAIOTCA B OXHO
4yeTbIPEXMEpPHOe BLIP aJKEHHe.

2) Haunem co cayuas mokosmefics cpeadl. IlycTs B conyTcTBylowmed
cHereMe K’ (TaM, rie cpeia MOKOHTCH) 3ajjaHa MJOTHOCTb TOKa, a8 NJOT-

-> .’ R N4
HOCTb 3apfAja paBHa Hymo, T. e. s’ (1, j2, j3s, 0). 4-ckopocTb cpean
-> . o M4
B cucreMe K' ectb u' (0, 0, 0, ic). Hajinem KomMmoHenTn s;;

o g g ’ .
e e F’ /o o (— (Cc =
Sl = z lkuk—- P F14u4— P ( lEx) lC—OEx,

T. e. jx=0Ey. AHanornuno j,=0Ey, j;=0E,. UersepTas KoMmnonenrta:
’ g ’ ’ ’ . .
84=?F4)zukEo (s.,-—-—tcp =0. F44=0).

CnenosatenbHo, B conyTcTBylollell cpeae cucreme orcuera K" npocro
nosyuaercs auddepenunanbhblii 3akon Oma.

B cucreme orcuera K, OTHOCHTeNLHO KOTOPOfl Cpela ABHXKeTCH,
nMeeM

g o] g . P
Sl='¢':— F]kuk= 'c— (F12u2+F13u3 "I- F14u4) =? (— lEx) lCP=0’FEx.
o (o]
sa=— Faptp=— (Futhi -+ Fagtt) =

=Ci (— BTV 4 (— iE,) icT) =oT (E,+[VB],}),
sg=0T{E,+|VB],}.
OKOHYaTe/bHO:
j=oT (E++[VB)).

TNOTHOCTL TOKA B Cpefie C NMPOBOJAHMOCTLIO O OGYC/NOBJNEHa BEJHUHHOR
2J1eKTPHYECKOTO TOJIsi B 3TOH cpefe. )
YerBepToe COOTHOIIEHHe ONpeAensieT NJOTHOCTL 3apsja, CBA3aHHYIO
C TOKOM NPOBOAMMOCTH:
. '] o . ~JV Jjv
§y=icp=— Fypup=— (ITEV)=il'—, umm p=I"—
1 0 P ak%k c ( ) P [Y 2 !
B MOJIHOM COTJIaCHM C pe3ysbTaTaMH m. 2) 3anaum 749.
764. Tlyctb B cucteMe K’ HMeeTcst TOYeYHbIH 3apsAi, PacnosioiKeH-
ubil B Hauane otcyera. Toraa B cucreme K*

BI=O) E'= T30
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HIH, B TMIPOCKHHAX H& OCH KOOPJHHAT,

’
By=0, B,=0, B;=0,
r e x" ;e y r e 2z
dner’3’ YT dme 3 T

the r'= VY x 24y 2Fz% B cucreme K (cM. 3apauy 754)
E,=Erx, E,=TEj, E,=TE,,

’ V ’ V ’
By=B,=0, B,=—TzE, B,=IZE,

Tak kak B, =0, To MaruuTHoe moJjie B cucreMe K JIEXHT B IJIOCKOCTAX,
nepneHJHKYIAPHbIX ocH X, T. €. B INIOCKOCTSIX, [EPHeHAHKYJSPHLIX Ha-
NpaBJ/IeHUIO JBHXKEHHsS 3apsifa. Y DaBHEHHsSI CHJIOBBLIX JIMHHH MarCHUTHOTO

dy dz dy By
nons B cucTeMe K HMeT BHI ——=—4—, MHIH —-=—, OTKyAa
B, B, dz B,
B, E, 2’ z
——=— —=-— ——=——, M0CKOJIbKY INpH npeoGpa3oBanun Jlopen-
By E, y y

ua z'=z u y"=y. Cneposaresbno, AuddepenalbHOoe ypaBHEeHHE CU-
o d 2z

JIOBBIX JIMHHMI HMEET BHJA —-dz == B kauecTBe mepBOro mHTErpasa Msl
HMeeM ypaBHeHHe OKPYyXKHOCTH y? - 2% = const. CiiefoBaTe/IbHO, CHJIOBbIE
NMHUH SBJSIIOTCS OKDYXHOCTSIMH C LIEHTPOM Ha OCH TOKa.

BoipasuM r” uepe3 koopauHaThl 3apsiia B cHcreme K. Corniacuo
npeoGpasosanusam Jlopenua (8)

x'=Tx—Vt), y"'=y, =z

¥ BblpaxKeHHe st r’'? sanuwercss B Buie
rr=xtpy g =T (VI 2=

=TI? {(x——-Vl‘)‘“‘—l—y—Z;—Tzz-}=Fzmz, r"=TrN,

rze -
912=(x——Vt)2—|—( I—F)(yhl—zz).
Torna (—V)
_e(x=Vt - ey _ ez
Ex= T24neR?’ Ey= I24neR3’ E:= T24neR3 °
765. B cucreMe K” cKaisipHbli M BeKTODHBIH MOTeHLHAMbl PABHbL
" I e e - .
V=g T O A0

- i
Ecnu B cucteMe K” 4-moteHuuas @ umeer KOMIIOHEHTbI (A", - '(p") ,

To B cucreme K

0 =1 (9{—i 00). ®=0 =0}, @u=T (Wi tig o),

-
[MoxcTaBasia 3HaYeHH KommoHenT 4-noTenuuana @®" B cucreme K,
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NONYuYuM

Takum oGpasom,

vV | 4
o=T¢", A=—3zTo'="7o

BripasyM Temepb CKaJsipHBlil (¢ M BEeKTOPHHI A TNOTeHuwain uepes
R (cm. sanauy 764):

1 e 1 e |4 1 eV
¢=T¢"'=T — T iy e o) A=g 0= 357 T

766. B cucreme K" wngykuus MarnutHoro nosss B =0. B cucre-
Me K nns vHayknnu noas B uaiizem (cM. saxawy 758)

1
Ecan CKOpOCTb 3apsija Maja, TO NpUOJHIKEHHO B BaKyyMe
1 eR
T dng, R
"
__ 1 e[VR]_po [eVR]
T dneg® T R® 4n RS

ITocnennee BhHipaxkeHue npencraensieT co60i 3akoH buo — Capapa,

X
i
Z,=Vt 74 E //)()j(’
# y v’
@—VEi=FR cost?
Puc. 280.

767. Haiinem cuny Fq, peiicTByiomylo Ha 3apan e;. Co cropoun
3apsja e, Ha e; JeHCTBYIOT aJjekTphueckoe E, u MarnutHoe B, moas,
NO3TOMY

F1='31{Ez+[V82]}-elEz+ [V [VE]]=
= eEab b V(VE) — 5% VIE, =, ( - ) Ext SV (VE).

Mbl BOCIONIBb30BaJINCE Pe3yabTaTaMK BPEeAbIAYINel 3agaud aas B,.
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Jasn E Bocno.absyeMcsi Bbipa)ieHHeM, NOJy4eHHBIM B 3ajaue 764,
rae

wr=re (1= Yr sin0 ) w R=(c—VO) -+ 42k,

(puc. 280) ectp papuyc-BeKTOp, MpOBeJeHHbIA OT 3apAAa e, K 3apspy e,
a ®—yroa mexay Ru V. Toraa

F, = _fifa (1—V2%/c?)2 R eyeoVV cos & (1 —V2/c?)
1= 3 2 . ) } 2 [ =
4neR ( l—l;— sin? 0)‘/: 4mec?R? ( ]__:_ sin? 0)'/:
ee 1—V2/c? ( V2\ R
e T (1) RV ),

I—Tsin20
c

OTKYZa AJ COCTaBJSIOLIEH NO HaNpaB/ICHHIO ABHXEHHS HMeeM
el (1—V?2/c?) cos &
*7 4neR2 V2 3/ ?
( 1 —7 sin2 0)

a AJA COCTAaBJISIOWLEH, MePNeHIHKYJIAPHON ABHMKEHHIO, —
£ _&1 (1—V2/c?)2sin O
V™ 4neR? ( v )'/, ’

I—Fslng L

Ecan gpa 3apsja DAcTOJIOXKeHHl Ha NDSMOM, Mapajielnnofl OCH y,
v=n/2, u ¢opmyant aas F, u F, ynpouwaiorcs:

€18y V2
Fr=0, Fy= dney? T

Sti QopMyJbi MOKHO NOJYYHTb MNPeOGpPa30BaHHEM CuABI, AeHCTBYyrouULeH
MexXIy MOKOSILMMHUCA 3apsjaMu B cHcreMe K', k cune B cucreme K co-
raacHo Gopmynam
’ r .
Fy=Fx, Fy=F, V1=V,

HeMOCPEJACTBEHHO CJEAYIOUHM H3 3aKOMOB INpeoGpa3soBaHHA 4-cuibl (cM.
npunoxenue III).

768. 1 pR 4

= Gne TR A==
__3R(pRe)—poR? _[V
E= 4rel2R0 » B= [?— E]

(cM. pewrenus 3apau 765—766).
769. B cucteme oTcueTta, CBfiI3aHHOH C BpaLAOMWMMCH LHAHHADPOM,
CyULeCTBYET JeKTPHYECKOe MoJie

E=[VB]
(310 BbIpaXKEeHHe 3aMHCAHO AJf JeMeHTa LWJHHAPA, AN KOTOPOro CKo-
pocts V' MOMXKHO CYMTAaTh H4 BCeM €ro NpPOTSMEHHH HOCTOSHHOH). ITo
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noje U BbIBLIBAET PANHUAIBHO HANPABJIEHHYIO MOJSPH3AUHMIO LWHAHHADPA.
Ec/it npoBOAHMOCTE UM/IMHAPA OTJHYHA OT HYJH, TO MeXAY BHyTpeHHeit
M BHELUHeH NOBEPXHOCTAMH LHNMHIADA NOSBUTCS DPA3HOCTh NOTEHIUAJIOB.
Ec/u e 3TH [OBEPXHOCTH ¢ IIOMOLIBIO CKOJIB3SIIHX KOHTAKTOB COELM-
HHUTb TPOBOJAHHKOM, TO B 3TOH LEMNH MOHAET TOK.

770. [lpu ABUMXKEHHH TNOJIIPH3OBAHHOTO Au3JMeKTpuka (puc. 208a)
BO3HMKAET TAKOE XK€ MAarHHTHOe [oJie, KOTopoe 6ulio OBl B TOM Cciyuae,
ec/iM Gbl AHIEKTPHK 06/1afal HaMarHHYeHHOCThIO

¥ =[PV,

rie JP° — noAsIpH30BAHHOCTb BewecTBAa B COBCTBEHHON CHCTEMe OTCYeTa.
IlosToMy BpauiaoIWUACA JIEKTPUUCCKH NOJSPU3OBAHHLIA 360HUT OKa3bl-
BaeTCA C TOYKH 3PeHusi NaBOPATOPHON CHCTEMBI OTCHETA HAMATHHYCHHBIM
B pajMaNbHOM HanpaBJewuH. Ha BHemHe#t noBepxHocTH Ancka Gyger
CeBepHbIfl (MarHMTHbIN) MOJIOC, HA BHYTPeHHel — IOMXKHBI. Hponyckaa
TOK 4Yepe3 HEMOJBHIKHYIO YCTaHOBKY, MOXHO HafiTH SKBHBAJICHTHbIH
MarHUTHBIH MOMEHT, cO3jaBaeMblil TOKOM. OGBSCHUTD 3TO fIBJEHME MOMKH)
TaKXe, pPacCMaTPHBasd KOHBEKLHOHHbIH TOK CBfI3aHHBIX H CBOGOAHBIX
3apsAOB, HMEIOIUXCA HA IPAHHULUAX 3S60HHT —MeTa/I H HAa MeTAJJIH-
YEeCKHX KOJbLAX.

771. Korjsa sneMeHT HaMarHUYEHHOTO BeilecTBa, o6JyajamouLero Hama-
THHYEHHOCTBI0 Z0 B COGCTBEHHOI CHCTeMe OTCYeTa, JBHMKETCH OTHOCH-
TeJAbHO /1afopaToOpHO# CHCTeMBl OTCYeTa CO cKOpocTeio V, snaGopaTopHbiit
Hab/moaaTe s 0O6GHAPYXKHT NOJITPH30BAHHOCTb BellleCTBA

P = [c—‘; c;tO] .
PaccMOTpHM JJIfl TPOCTOTHl NCCTYMATENbHOE JBHMKEHHE HAMarHHYeHHOM
cpenst (puc. 208 B). k3 pucynka BHAHO, KaK HampaBJjieda HOJIsipPH3ALHS
BeuectBa. Eciim HamMarHMyeHHas cpeia oGJajaeT MpPOBOAMMOCTBIO, BO3-
HHKaeT pa3HOCTb MOTEHLHAJOB; €CAH 3aMKHYTb LeNb, NOHAET TOK.
[Monspusauus HeGOMBILOTO 3eMeHTa UHAMHADPA (cM. puc. 208 6) noxobHa

MONAPHU3AUMM NOCTYNATebHO JBHXKYIIETOCA MNapajuienenunesa, u3obpa-
KeHHOro Ha puc. 2088 (cm. crp. 151).



TMMPHUJIOXKEHH S

I. Ta6anna nepesosa Bmpakesnii u Gopmya
u3 rayccosoii cucrembl B cuctemy CH u oGpatHo

Tayccona
Bennunha cuym-ema Cucrema CH
CkopocTb cBeTa c (Bolo) ™ 1/2
HanpsixkeHHOCTb 2JeKTpHye- E, ¢ V dne, (E, )]
CKOTO NO0JIsi, MOTEeHLHA
ek TpuUyeCcKass WHAYKLHs D Vanje, D
3apsx, NJOTHOCTL 3apsja, 1
. .
TOK, MAOTHOCTb ToKa, no- | P 1y 1y F Vi g0, 1, i, P)
JISIpH30BAHHOCTD T
MarnuTnas uHayKums, wmar- B, ® Vinip, (B, )
HHTHBI MOTOK
HanpsikeHHOCTb MaTHUTHOTO H Viap, H
noJst
MarnuTHpli  MOMeEHT, HaMar- m, ¥ V /(@) (I, %)
HHYEHHOCThb
DexTpHueckass  NpOHHUae- g n )
MOCTb, MarHHTHasi NPOHM-
11aeMOCTb (OTHOCHTEJbHIbIE)
DyiekTpUYecKas noaspusye- o, % L(a, %)
MOCTb, MarHHTHAasl BOCNPH- 4n
HMYHBOCTD
YpenvHasd  aeKTpHuecKkas A A/(4me)
NIPOBOIUMOCTb
ConpoTHBiIenne R 4negR
EmkocTh Cc C/(4mey)
MHAYKTHBHOCTD L (4:/po) L
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I1. Ta6auua nepesofa YHUCACHHBIX 3HAYeHUN (H3UUECKUX BEAHYHH

HaumeHoBanue 06?13"131 e cH rca“%ﬁ.%?:
Jauua l MeTp (M) 10% cm
Macca m Kuiorpamm (Kr) 103 p
g‘pema t cekyHIa (c) lc

Hna F HbI0TOH (H) 10° qun
PaGora, sHeprus A, & | rxoyas (Ix) 107 3pr
Mowtoctb Bart (BT) 107 spr/c
Hasnenue P nackajib ([1a) 10 gun/cm?
Cuja  3MeKTPHYECKOTO 1 amnep (A) 3.10°

TOKa
AnektpUuecknl 3apap q Kynon (Kua) 3.100
HanpsixednocTb aJeK- E BOJILT Ha MeTp 1
TPHUUIECKOTo HOMS (B/m) 3 10-¢
ek TpHUeCKUit NOTEH- P soabT (B) 1 . 10-2
Huan 3
[TonstpusoBaHHOCTD P KYJIOH Ha KBazpaTt- | 3.108
Hbl it MeTp (Kir/m2)
J/leKTpHYeCKasi  HH- D KYJIOH Ha KBajapar- | 125102
JNyKUHSL  (3/MeKTpH- uoii MeTp(Ki1/m2)
YyecKoe CMelleHHe)
dneKkTpUYecKass  eM- C tapana (D) 9.101 cm
KOCTb
DileKTpHYeCKoe  CO- om (Om) 1, 10- 1
NpPOTHBJEHHE 9
c.cm—t
Y aeqpHOE 3JEKTpHYe- [ oM-MeTp (OM-M) l . 10-9%¢
CKO€ CONPOTHBJIEHHe : 9
Ddnextpuueckasa npo- [A=1/R |cumenc (Cm) 9.10 cm.c-2
BOAHMOCTb
YaenbHasi  3/eKTpH- A CHMEHC Ha MeTp 9.10% c—-*
yecKas NpOBOJM- (Cm/m)
MOCTh  (yAenbHas
3/IEKTPONPOBOLH-
MOCTb)
MarsuTHEIH MOTOK () Bebep (BG6) 108 Mkc
MaruuTHas HHAYKLHUS B tecna (T) 104 I'c
HanpsikenHOCTs  Ma- H amnep Ha MeTp 47.10-8 3

THUTHOTO MNOJIsT

(A/m)
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M podorxcerue

Hanmenopanue 06?,3"':,3 e CH 1;3{23?
1
Hamarunyennoctb ’5% amnep Ha Mertp|— .« 104 I'c
A 4n
(A/m)
HHAYKTHBHOCTD L reipu () 10° cm

MMpumeyanne. MHOXHUTeIM 3 (KpPOMe BXOAAUIMX B NOKasaTeny
CTeneHNn) NPy TOYHBIX pacyerax cJielyeT 8saMeHHTb Ha 2,99792458 B cooT-
BETCTBMH C TOYHHM 3HayeliHeM CKopocTH cBeta. Hanpumep, B cTpoke
«3NIeKTPHYECKas MHAYKLHA> BMecTo 127-10% npn TOYHBIX pacyeTax caenyer
GpaTtb 2,99792458-47-105%. B Tex cayvasix, KOrjia AJsl rayccoBbIX €RHHML
cyumecTsyeT oOLEenpHHATOe HaWMEHOBaHHE, OHO NPHBEJEHO B Tabaune.
B ocranpHbIX CAYyYasnXx NPHUBENEHO TOJLKO YHCJIO TAKHX €AUHHIL.

[ns -nepepofa ¢oOpMyJibl 31€KTPOAMHAMHUKH H3 raycCOBOM CHCTEMBI
s cuctemy CH caepyeT Bce BeJHYMHBI B 9TOH (OpPMYyJe YMHOXHTb Ha
K03(bULHENT, NPHBEACHHEIA B mociefHeM cTosGue TabJuubl. Bcé uncto
MeXaHU4ecKHe BeJHYHHbB NPH 3TOM He npeoGpasyloTcs (KoadduuuenTH
paBHb enunule). Mcxmouende coctaBisieT CKOPOCThL CBeTa B BaKyyMe C,
KoTopas 3ameHsietcs Ha 1/ V ggl,.

ITpumep. B rayccoBoil cucTeMe HampsXeHHOCTb MarHUTHOTO
nojsi 6ECKOHEYHOrO MPSIMOro NpoBoja onpejesserca ¢opmyJoi

_
“er

Ilna nepesona B cuctemy CH yMnroxuM corsiacHo Ta6uaule  Ha l/4np,o,
I na I/V4nso, ¢ 3ameHsieM Ha 1/V ggug, 7 ocTaBasem Ge3 H3MEHEeHHA.

TNonyuaem
21 — 1
VianpH=——— V eolo T

'/ 43’!80

He=al .

2nr

WIn nocJje COKpaueHus

Jlas BmnonHenuss o6parHoro npeo6pasoBaHHs u3 cucremsr CH
B TayccoBY Haj0 NONb30BaThCS OOPAaTHHIMM 3HAYEHHAMH «KO3(hULHEeHTOB
nepexona.

MMpumep. B cucreme CHU

B=p, (H+%).

YMHOXKas Ha COOTBeTCTBYiOIMEe KOI(PHLHEHTH, NOJNYYHM
Bo _1 g l/ in )
4“B=”°(V4np.o + Mo ¥

Tocae cOKpauleHus noayuyaeM GOPMYJNy rayccoBoil CHCTeMbl
B=H-|-4n¥.
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111, -Hexkotopsie cBegeHus
N0 CHeHHANbHOH TEOPHH OTHOCHTENLHOCTH

B cneuuansuolt Teopuu oTHocHTesapHocTH (CTO) mon coGuitueM no-
HMMAIOT BCE TO, YTO MPOMCXOAMT B JAHHOH TOYKe MPOCTPAHCTBA B JaH-
Hblit MOMeHT Bpemenn. B CTO paccMaTpHBAIOTCA TOJNBKO HHEPLHANBHLIE
CHCTEMBl OTCYeTa, KOTOpble ONPeleNAIOTCH KaK CHCTeMBl OTCYETd, B KO-
TOpHIX CHpaBeAJuB 3akOH HHepuuu Hbrotona. HuepuuasibHele cHcTeMbl
OTCYeTa OTJIHYAIOTCH APYT OT APYTa TeM, 4TO ABHIKYTCA APYT OTHOCH-
TeJbHO OPYra DaBHOMEDHO M TOCTYMAaTeqbHO (C PA3JHYHBIMH OTHOCH-
TeJbHBIMH CKOpPOCTSIMH). Byjlem npeinosarate, 4To BO BCEX CHCTEMax
orcyera oc Y,Y" u Z, Z' cOOTBETCTBEHHO NapajjieftbHbl APYr ApYry,
a OTHOCHTEJbHAasi CKODPOCTb JIOGLIX ABYX CHCTCM OTCYETAa HAfpaBsJeHa
no obuweit ocu X, X’'. Ckopoctb cucreMbl K’ oTHOcHIeNbHO K 0603Haunm
yepes V, a ckopoctb cucrembl K oTHocuTenbno K’ depes —V, Cucrema
oTcueTa BCeraa OMpejeJeHa OTHOCHTENbHO MaTeDHANbHBIX TeJd W ABH-
JKETCA MO OTHOLIEHHIO K HUM H APYTHM CHCTeMaM OTCHEeTa CO CKOPOCTbLIO,
MeHblIell CKOPOCTH CBeTa.

B xaxmoil cHCTeMe OTCYETa MOXHO ONPeeSHTb KOOPAHHATHE JMOF0r0
COGBITHS (B «KOOPAMHATHI» BKJIOYAGTCA TAKXKe M BPEMS HACTY JIeHURA
coGuitus). [Ipeo6pasosanus Jlopenua— 310 mpeobpas30Banus KOOPAHHAT
COGBITHA MPH Mepexodr OT OZHOM CHCTeMsl K APYyrodl. 3tu npeodpaso-
Banus npu nepexoge of K k K' u or K' k K umeior cnenyiownii Bus,

=T x=Vt), ¢'=y =g l”=[‘(t—%x> n
I ’ ” ¢ g 4 r\
x=T"+Ve), y=y", 2=z, t=TI[¢ +C—2x'/, 2)
rae BpeleHn 0GO3HAYCHHUS:
1 4
r=——-. B=—. 3
Vi-B ¢ &

B (3) BXoAMT MOCTOAHHAs CKOPOCTb OTHOCHTENBHOTO JBUXKEHHS MABYX
cucrem orcyeta V, mostomy B u I'—nocrosunbie Bennuunnl. B 3agauax
H peIUEHHAX HCNOMB3YIOTCA TaKKe 0GO3HAUEHUS:

1
Ty P @)

rae v—CKOpPOCTb YaCTHUBl, KOTOpAsg MOXKeT OBITh nepemeﬂﬂoﬁ.
PensituBuCTCKOE ypaBHeHHe LBHIKEHHS YacTHLbl HUMeeT BHA

d
T (myv) =F, 4)

npuyeM ©=19 ({) —ckopocTs 4yacTHubl, a F—cuna. [losnas sueprus
cB0GOLHOH 4acTHUBI B PENSTHBHCTCKOH MeXaHHKe OMpeACAHeTcd COOTHO-
wennem

me?

6=mC2Y=7l—_——b; : ®)
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Kunernveckas sueprus B peasTuBucTckoi Mexaunke T, ompefe-
JISIETCA KaK Pa3HOCTb

T,=&—&o=mec?(y—1), ©)

rie &o=mc®—sHeprus nokos uactuusl. B dopmynax (4)—(6) uepes m
o6o3nayeHa Macca NOKOS YaCTHLL.

Ouenb NJIOAOTBOPHON OKa3aJach YeTHPEXMepHass WHTepIpeTauus
TEOPHH OTHOCHTeNbHOCTH. B 4-mpocTpancTBe-BpeMenu («Mup Munkos-
CKOro») B KaXJOH 'TOuKe C KOODAMHATAMH (X, Y, 2, !) MOXET HACTYHATb
cobbitne. CyuiecTBeHHOE YIPOLeHHe B BHKAAAKaX JNOCTHTACTCs BBEACHUEM
YETBEP TO MHHMON KOOpAuHaThl!) icf M cuUMMeTpHsauuell 0603HaueHuil:
Xy=X, Xg==Yy, X3=2, Xg=ict. Taxum o6GpasoM, BBOaMTCA 4-pajuyc-

5
BEeKTOD R (4-BCKTOpbI 0603HAYAIOTCA CTPEJOYKOH Haa GYKBOH) ¢ KOMIO-
HEeHTaMHU

> X, X3, X3, Yol _ :
R{x, .z, i =(r, ict), 7

Mpeo6paszosanua Jlopenna —3sTo npeoGpa3oBaHust KOMMNOHeHT 4-pa-
-
Jauyca-BeKTopa R:
’ . ’ ’ .
x1=T (x;-+iBxy), xo=x,, x3=x3, x4=T (x,—iBxy), (8)
PR y , P
x1=T (x1—iBxs), xa=ux3, X3=x3, x4=T (xa+iBxj). 9)
i npeo6pasoBanus MOTYT OHITL 3aMHCaHE C MOMOW(bIO MaTpuuu JIo-

penua
r o0 o0 —iBr

L
B 0 0 T
B BH]C
Xj=jpxk, (1
Xi=CpiXp, (12)

rie N0 JABYM OJAMHAKOBHIM HHAEKCaM B OJHOH YaCTH PaBeHCTBA MoOApa-
3ymeBaeTcs cyMmupoBaHue oT 1 no 4. HeTpyano mposeputb, uto ¢op-
vy (8), (9), (11) n (12) copnanator ¢ (1) u (2).

Komnonentst Bcex 4-BeKTOpPOB mnpeoGpasyloTcs MO npaBHJaM npe-
o6pa3oBanus KOMIOHEHT 4-pajnyca-BeKTopa. Ecim 3ajaHbl KOMIOHEHTH

- .
4-pextopa, A(Aj, A, Ag, Ay B cucteme K, TO KOMIOHEHTHI
3TOTO Ke BekTopa B K’ Haiinyrcsa no ¢gopMyiam (Mbl NPHBOAMM TakKike

1) Heo6xoauMO NOAYEPKHYTb, Y4TO MOSIBJEHHE MHMMON KOODZAHHATHI
CBfA3aHO MCKJIIOYHTEJBLHO C TeM, YTO Mbl XOTHM COXPaHHTb TOT BHA OC-
HOBHbIX TIeOMETPHYeCKHX (OpMyJi, K KOTODOMY Mbl NMPHMBLIKIH B TPeX-
MepPHOM €BKJIM/IOBOM npoeTpaiicTee. MoXHO n3bexxaTb BBeAECHHS MHHMOMH
KOOPAMHATE, HO TOTAA NOMBASETCH HeOOXOAUMOCTb BBeJEHHA MeTpHUe-
CKOr0 TeH30pa H pasfie/leHHss KO- H KONTPAaBapHAHTHLIX KOMIOHEHT;
BBCJieHHE 3THX NOHATHH e€[Ba Jid ONPaBAAHO B. Kypce obuiedl (usukH.
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u GopMysasl 06paTHOTO Nepexona)
Ai=T (A+iBA,), As=A4, A3=A4, A1=T (4,—iBA,), (13)
A(=T (Al—iBAy), Ay=A;, A;=As, A,=T (A1+iBA)) (14)
HJH, B COKpallieHHOH opme,
A=Ak, (15)
Ai =ap;Ag. (16)
KBaapat monyns 4-BeKTopa siBsieTCS MHBAPHAHTOM M ONpedesieTca
no gopmy.Je
> , ’ ’3 ”’
A=A} A+ A3 - Af = AP+ A+ A2 + A2, an
B mexanuxe CTO BBomAT caedyiomue 4-BeKTOpBL:
a) 4-ckopocTh
-
T_dR
T dv’
rae dv=d{/y—co6cTBennoe Bpemsl YacTHUBI, C KOMIIOHEHTaMH (MPHBO-
UM OGbluHbie H CHMMETpPHYHBbIe 0603HAauYeHHss B GUIYPHLIX CKoOKax,

a TaKMe COKpalleHHOe 0603HauyeHHe C HCMOJNb30OBAHHEM TpPeXMePHbIX
BCKTOPHbBIX BeJHYHH)

- Uy, Ug, Ug, Ug\ __ .
Gl g =t e (18)
6) 4-ummyJssc

- ->
: p=mu (19)
¢ KOMIOHEHTaMH

>{ P P P D
pj 1 2 3 .4}:—=~(p’,‘_é)?)' (20

Imyvx, myvy, myvy, i<
rae p — PeNATUBHCTCKHI HMIYJbC YaCTHILBL
p=myo, @1)
& — peasTuBUCTCKas sueprus uactuuel (5), m-—HUHBapuauTHas Macca
NOKOSI YaCTHULLbI;

B) 4-cuna MHHKOBCKOTO % C KOMIOHeHTaMH

—){ %1, %2; %3, %4 \ ( F i (F )) 2

y i = y = ?) ), 2
Ve Py ¥ —y@Fo) [ \V TV 2

rae F —o6biutas Tpexmeplias cuja.
qupreXM@pHOe ypaBleHHe ABHXKEHHSsI

T=ng=5 (23)

MOXCHO TlepemucaTb B KOMMOHEHTaX (mepBble TPH KOMIIOHEHTH CBEeHKI
B OJHO TpeXMepHOe BEKTOpHOe ypaBHeHHe):

< (mye)=F, )
757 (mc%y) = Fo. (25)
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H3 onpepenenns peasiTHBHCTCKONH SHEPIHH YaCTHLEI H PENATHBUCT-
‘CKOTO HMBYJbca CJI€AYeT NOJe3HOe COOTHOUIEHHE:

mc?
P=m?‘l7=-c2—v 0=—C-2- 0. (26)

B peaATHBHCTCKON 3M€KTPOAMHAMMKe BBOLAT CJeAyloliie 4-BeKTOPbI:
a) 4-nJ0THOCTL TOKa S ¢ KoMnonenTamu
?{ R I }=(j. icp), @7
Ixs Ty Iz CP
rac j—njaoTHOCTb ToKa (f =p®v), p— NJOTHOCTL 3apsAaa;
6) 4-noteHunan @ ¢ xomnonentamy

L
o[ P2 D Dl {4 L), (28)
A Ay Ay i ‘

rae A—B¢ KTOPHbIﬁ, ¢— cxamlpnmﬁ NOTeHUHaJbl  3JE€KTPCMArHHTHOTO

noas.
B rtpexmepnoil 3sekTpoiuHamuKke noas E u B cBsi3aHH ¢ NOTeHINa-

Aamp A B ¢ CaeaylomnMH GopMyaamMu:

i j ok
o9 9 @

B—rotd=|g = 2|, (29)
Ay A, A,

_ ; . _0p . dp . J¢
E=—vo—A ve=gado=crit 5 i+ 5 & (30)
B penaTHBHCTCKON 3neKTpoAHHamuKe cBasp nogeit £ u B ¢ Komnonen-

TamMyu 4-noTeHLHaja JaeTcs COOTHOILEHHEM

100, 0
F'k_c(axi —W)

Beanunnm Fjp 06pasyloT TeH30p 571€KTPOMAarHHTHOFO NOJs:
0 ¢B, —cBy —ikE,

G, k=1, 2, 3, 4). @1

[ —cB, O ¢By —iE,
Fin={p, —iB, o —ig, | - 32)
iEy iE, iE, 0
flpaBhaa npeo6pa3oBanHs KOMIOHEHT TeH30pa:
Fix = nop Fmt, (39)
Fir=0apitn F oy, (34)

rie cnpaBa NoApasyMeBaeTcs JABOAHOE CYMMHDOBaHHWe no m H [; HH-
ReKCHl [, k He3aBHCHMO NMPHHHMAIOT BCe 3HaueHHs oT 1 o 4; Ko3(pdu-
HHEHTH O, — 5neMenThl MaTphubl Jlopenua (10).
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