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JlanHOe MeToMuYecKkoe mocoOue MpeaHa3HauYeHO ISl CTYJEHTOB MEPBOTO
Kypca OakayiaBpuara no HampasiieHusM «HHdopmaTuka m mHGOpMAaIIMOHHbIE
TexHosorum», «TenekommyHukauus», «Paguorexuuka», «TeneBuaeHue,
pamuocBsizb W paauoBemanue»,  «MHbopmanmonHas ~— 0€301aCHOCTHY,
«DNEeKTpOHHAS KOMMEPILIUS», «ITouToBas CITy)K0a», «CepBucy,
«IIpodeccronanbHas neaarorukay,

s cryaeHToB  «CrernuanbHOro  ¢akyJbTeTay, a TakKe MOXKET OBITh
HCII0JIb30BaHa CTYJICHTaMU JIpyTruX Texuunueckux BY3os.

Jnma  caMOCTOSITeNIbHOM MOATOTOBKM IO  KaXXJIOWM TEME NPUBEICHBI

KOHTPOJIbHBIE BOIIPOCHI 110 TEOPHH.

OTBETCTBEHHBIN PeNaKTOP: AOKTOp (uU3.-MaT. HAYK, Ipod.
Ab6nypaxmanos K.I1.

CocraButenu: nou. Xaaapos K.X.
qou. Xamuaosa X.X.
ct.npen. XautoB M.C.
acc. Xamaes M.M.
acc. Kopmunsues C.B.

IMPEAUCJIOBHUE

JlaHHO€ pPYKOBOJACTBO IIPEJCTaBiIsieT cOOOW BTOPYIO dYacTb COOpHUKA
TPEHUPOBOYHBIX BOIIPOCOB U 3aJa4, a TAKKE KPATKUX METOAUYECKUX YKa3aHUM K
MPAKTHYECKUM 3aHATHUAM IO (PU3UKE.

3amauM Ui JTOMAIUHUX 3aJaHUA pacnpencsieHsl 1o BapuaHTam. Kaxmplii
BAPUAHT COJAEPXKUT ueThlpe 3amaud. llepen kaxaod TEeMOM AAlOTCS KpaTKue
METOOMYECKHE YKa3aHUs M PEKOMEHAAMU K peueHuro 3aaad. [IpuBonsrcs
IIPUMEPBI PEIICHUS 3a7a4 B COOTBETCTBUM C pA3ACIICHUEM HX HA TUIBl B
npeaenax Kaxaou tembl. K KaxJI0H TeMe UMEKTCS KOHTPOJIBHBIE BOIPOCHI 10
TEOPETUYECKOMY MAaTepualy, OPUEHTUPYIOIIME CTYAEHTAa IpPH IOATOTOBKU K



3ansaThio.  OdopmieHue 3aiaHusi MPOU3BOAUTCS B COOTBETCTBUM €
TpeOOBAHUSIMH, YKa3aHHBIMU B IIPEIUCIOBUHU B NIEPBOM YaCTU MOCOOHUS.



TEMA 4.
HANPA’KEHHOCTDb U TIOTEHIIUAJI DJEKTPUYECKOI'O I10JIA

KoHTpoJIbHBbIE BONPOCHI.

1. B3aumopeiicTBue Kakux 3apsa0B onuckiBaeT 3akoH Kyiona?

2. OmpenenuTe OCHOBHBIE XapaKTEPUCTUKHU JIIEKTPUUYECKOrO IOJS —
HaIpsKEHHOCTh U noTeHnunan. Kakosa cBsa3b Mexay HuMH? Kak onpenensitorcs
HaIPSKEHHOCTh U NOTEHIMAJ T0JIsl TOUYEYHOTO 3apsiaa?

3. B 4em coCTOUT NMPUHIUI CYyNEPIOULINH IIICKTPUUECKUX MO ?

4. Chopmynupyiite teopemy Octporpaackoro — l'aycca manga moTtoka
BEKTOpa HANpPsHDKEHHOCTH 3JiekTpuyeckoro mnosst. Kak ¢ ee  moMolibro
OMPENENAIOTCA HAMPSHXKEHHOCTh W MOTEHIMAl TMOJs IUIOCKOCTH, JBYX
MJI0CKOCTEH, OECKOHEUHO JIJIMHHOM HUTH, cepbl, 3apsa]l KOTOPBIM paBHOMEPHO
pacnpesiesieH 1o MOBEPXHOCTH?

5. Uro Ha3pIBaeTCs CWIOBOM JIMHUEH OJJIEKTPUYECKOIO MOJIs, KaKUMU
CBOMCTBaMU XapaKTEPU3YyETCs CUIIOBAs JTUHUSA?

6. UTto Takoe 3KBHUNOTEHIMAJIbHbIE MOBEpPXHOCTU? Kak opHeHTHpOBaHBI
CUJIOBBIE JINHUM OTHOCHUTEJIBHO SKBUIOTECHIIMAIBHBIX IOBEPXHOCTEN?

7. Kakoe 31eKTpOoCTaTUueCKOE MOJI€ Ha3bIBAETCSI OJHOPOIHBIM? Y KaXKHTE,
YTO MOKET SIBUTHCSI HICTOUHUKOM OJHOPOHOTO IOJs1?

8. Uro moka3piBaeT TpaaueHT noTeHuuana? Kak onpenensiercs
HAMPSHKEHHOCTD AJIEKTPUUECKOTO TOJISA, €CITM U3BECTEH MOTEHIMA KaK (PyHKITUs
KOOpJUHAT?

9. Kak onpenensieTcst paboTta 1o nepeMenieHuIo 3apsiia B AIEKTPUUECKOM
none? Kak oHa BbIpaxkaeTcsi yepe3 HaIpsLKEHHOCTh mnoiisi? Yepe3 pasHOCTh
noTeHuanoB? OT yero 3aBUCUT BEJIMUMHA PAOOTHI?

10. IToyeMy »BIEKTpUYECKOE IOJE ABJISAETCS MOTCHIUAIbHBIM? B uem
COCTOUT KPUTEPHUI MOTEHUHUATBHOCTH JIeKTpruyeckoro nossi? Kak Beipaxaercs u
YeMy paBHA LUPKYJSLMS BEKTOPA HANPSHKEHHOCTH JIEKTPOCTATUYECKOTO MOJIA?

METOINYECKHUE YKA3AHUS K PEHIEHUIO 3ATAY.

B3anmonencTBue HENOABWKHBIX DJJIEKTPUYECKUX 3apAN0B — CTATHYECKas
3a/1a4a, IMOATOMY DJJIEKTPUYECKHE U MEXAHWYECKUE CHUJIbl CUCTEMBI JOJIKHBI
YAOBJIETBOPSTH yCIOBUIO F=0

DJIeKTpUYecKre 3apsasl B3aUMOJICHCTBYIOT MOTPEACTBOM 3JIEKTPUUECKOTO
TOJISI, CWJIa B3aWMOJICHCTBUS MOJXKET OBITh pacCuMTaHa JIBYMs CIOCOOaMU: IO

3dKOHY Ky.HOHa (,IIJ'I}I TOYCYHBIX 3ap;m013) N N3 COOTHOIICHMA, F; :QiE’ rac

E - HampsDKeHHOCTh Moy, (; — 3apsja, BHECEHHBIW B OTO TOJeE.
HanpsbkeHHOCTh 10JIS, CO3AAHHOIO 3aps/laMi, PaBHOMEPHO PACIIPENEICHHBIMU



M0 TOBEPXHOCTH, OMpeaensercs mo (GopmyliaMm, TOJYYSHHBIM NPUMEHCHHEM
teopembl Octporpaiackoro — laycca. Eciu mone co3maercss HECKOTbKUMHU
3apsaaMu, TO HAMPsSHKECHHOCTh OMPENSISETCS MO MPUHITUITY CYNEPIO3UIUU, TO
€CTh paBHa BEKTOPHOM CyMMe€ HaIpsSHKEHHOCTEM TMOJel KaKIoro 3apsia
E=3FE,

[ToTeHIMaM JJIEKTPUUECKOTO TIOJNSI — DHEPreTUYECKas XapaKTEPHCTHKA,
CKaJsipHas BEJIMUMHA, W TPU HAJOKCHUH HECKOJBKUX TMOJeH TOTCHIIHAIIBI
CKJIaJbIBAIOTCA  anreOpaudecku  P=2(;. Jlnd OnpenencHus BEIMYUHEI
Pa3HOCTHU TOTEHIIMAJIOB OOBIYHO HUCTIONB3YIOT CBSI3b €€ C HAPSHKEHHOCTHIO TIOJIS.
[Ipy sTOM HamO MOMHHUTH, YTO JJII OJHOPOJHOTO TIOJISI 3Ta 3aBUCHUMOCTH
A(DZEAZ , @ JUI1 HEOAHOPOJHOTO — dTa ¢GopMmysia HENMPUMEHHMA, U HAJ0

2
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I[TPUMEPBI PEILIEHM A 3AJTAY.

3agaua 1.
JlBa Toueunsix 3apsma Q=107 K1 u 0,=-2.10° Ki HaxomsTcs B BO3LyXe Ha

pacctostaum d=10 cM apyr ot apyra. Onpeaenutb HanpsHKEHHOCTh W TOTEHITHAT
MOJIsI, CO3/1aBaEMOT0 3aps/IoOM B TOUKU A,
€CJIM paccTosiHue ;=9 ¢cM U r,=7 CM.
Pemenue.

PesynbTupyromas HarmpsKEHHOCTh E s
TOYKM A paBHa, COMIACHO IPHUHIIKIY
CYIEPIIO3UIUM, CyMME HAIPSHKEHHOCTEN
IBYX IOJIEH, co31aBaeMbIX 3apsagamu Q; u
O, B OTHEIBHOCTH, T.€. E:El +E2 , TIE

0 E| -HanpsokeHHOCTH noist 3apsina Oy, E -

HanpsHKEHHOCTH 1oJia 3apsiga Q, . Ha puc.
1 BekTOp E1 HarpaBlieH OT 3apsaa Q;, Tak Kak 3TOT 3aps] MOJOKUTEIbHbIN,

2 Puc. 1

BEKTOP HAIIPaBJICH B CTOPOHY 3apsna Q,, Tak Kak 3TOT 3apsl OTPULATEIbHBIN.
PesynbTUpyromui BEKTOp COBHAJAET IO BEJIMYMHE W HAINPABICHUIO C
JMaroHaibl0 NapajuleJlorpaMma, IIOCTPOEHHOTO Ha CJIaraéMbIX BEKTOPAX.
AOCOIJIIOTHOE 3HAYEHHE 3TOT0 BEKTOPA HailIeM U3 COOTHOILIECHHUS

E = \/E12 + E22 +2EE, cos 1)

TK f=r—-«




E= \/E12 + E22 +2E\FE, cosa )

AOCOJIIOTHYIO BEJIUYHMHY HAINpPSYKEHHOCTEH E, m E, wmeMm 1o dbopmyie

HAIIPAKCHHOCTH ITOJIAA TOUYCYHOI'O 3apsia

E = Lz
472'807" (3)
rlz+r22—d2
cosg=—=——
21, (4)
-II0 TEOpEME KOCUHYCOB.
1 Eé?
& = IR
47-9-10° I -1

IToncrasiasteMm 3Hauenue BennunH B cucteme CU

_ -9
E =9-10° - 10 92 TR E, =9-109-L02=3.68-103K ,
(0.09) m (0.07) m
cosg (0.09)" +(0.07) (0.1 _ 0238
2-0.09-0.07 ’

E=(.11-10°] +(3.66-10°F +2-1.11-10°-3.68-10°-0.238 =3.58-10°
m

[ToreHnan pe3ynbTHPYIOMIETO IOJSI, CO3MaHHOTO MBYyMs 3apsgamu Q; O, ,
paBeH anredpandeckor CyMMe MOTEHITUATIOB

P=0,+9, (5)
[ToreHmman ¢, SABISETCS MOJOXKHUTEIBHBIM, T.K. TIOJIE CO3JaHO TOJIOKHUTEIBHBIM
3apsaoM (), TIOTEHIHAT ¢, SBISICTCS OTPHIATEIBHBIM, T.K. TOJIE CO3JaHO
OTpHUIATeIbHBIM 3apsiioM (0, . IloTeHnuan ™oOJsA, CO3JAHHOTO TOYCYHBIM
3apsiIoM, onpeessieTcs o hopmylie
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HOI[CTEIBJI?IH YU CJIOBBIC 3HAYCHUS, ITIOJTYyIUM
1 107

PP S
47-9-10°

B cootBetcTBUM C (5)
@, =1004, ¢, =-2574, @=100+(-257)=-1574.

3ajmava 2.
Ha BepTukanpHOil OECKOHEYHO MPOTSKEHHOM IUIACTUHE PABHOMEPHO

o 2
pacripefiesieH 3apsi/i C TOBEPXHOCTHOM IUIOTHOCThIO o =3,3 HKi/M~. Ha
MPUKPEIUICHHON K IJIACTUHE HUTHU TOJIBEIIEH MaJeHbKUM IapuK Macchl m=1 T,

-9
A =1004; @, = 11 : ?)é;) A =-2574;
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HecylIui 3apsij Toro e 3Haka. Haiftu ero 3apsin O, eciu HUTH oOpasyer ¢
BepTHKaNbio yron o =30°.
Pemenue

[[Tapux mnox pgeiictBueM Tpex cuin (cuibl Tskectn MY

—

CHJIbI BJICKTPUICCKOI'O OTTAJIKMBAHUA F; U CHUJIbl HATAXKCHHUA HUTHU

—

T ) HAXOJIUTCS B PaBHOBECHUHU.
CJ'ICI[OB&TCJIBHO JAJIs1 HECTO MOKXHO 3aIIuCaTh.
Puc. 2 mg+F,+T=0 (1)

Ilepexonst OT BEKTOPHOIO YypaBHEHMS K NPOCKLUMAM HA BEPTUKAJIBHOE U
TOPU30HTAIBHOE HAIIPABJIEHUS, IIOJyYUM

F, =Tsina u mg =T cosa (2)
Orryna F, = mg -1ga (3)
Ho cuna F, 2JIEKTPUYECKOrO B3aUMOIEHCTBUS MIAPUKA U IUIACTHHBI PaBHA
~ o
F,=Q0E=0 4)
28,€
o
rne E=Q 5 - HampsHKEHHOCTHh  DJIEKTPUYECKOTO TMOJS, CO3/1aBaeMOTO
EE

3apsKEHHOM TUIACTUHOW. [M3JIeKTpruUecKass NpOHUIAEMOCTh € =1, TaK KaK HeT
YKA3aHUW O HAJIMYUU CPELBI.
[TonctaBum (4) B (3), moayuum

00 - mg-1ga (5)
28,€
OTtkyna 3apsij mapuka 0= 2506m+tga (6)

HOI[CTaBI/IB YUCJIOBBIC 3HaT-ICHI/I$I, HOquHM
2:107.9,8-0,577

= =3-10"E¢
¢ 47-9-10”-33-107
Ee*-éd-i 10
IIpoBepuM COOTBETCTBUE E€MHHIL O=——7F 5 -=F¢
I -1°-7n"-Eé
3ajmaya 3.

Ha mapuk pagunyca R=2cm nomemeH 3apsg O=4 nKn. C kakoil ckopoctbio V'
MOAJIETaeT K IIApUKY DOJIEKTPOH, HAYABIIMK JABWKEHHE U3 OECKOHEUHO
yJaJ€HHOW OT HEro TOUKu?

Pewienue.
[Ipy NPUTSKEHUM DIEKTPOHA K 3apsSHKEHHOMY IIAPMKY DIEKTPHYECKOE MOJIE
coBepLIaeT paboTy A=elp, —,) (1)



-10
I'me e=1,6.100" Kn — 3apsan 31€KTpoHa, ¢, —¢, - Pa3HOCTh MOTEHIMAJIOB
KOHEUHOW U HavYaJIbHOM Touek moiist. J{jsg OecKoHEeYHO yJajaeHHOM TOYKU ¢, =0,

Q

Q= 4 R - IIOTECHII A IMOBCPXHOCTH [Iapuka. I[HBHCKTPI’I"ICCK&H
TTEE,

NpOHMIIaeMOCTs & =l, T.K. HeT yKa3aHue O Hanmuyuu cpenbl. [lo 3akoHy
COXpaHEHHs DJHEPTUU BCsl paboTa DIEKTPUYECKOrO TONS 3aTpaTwuiach Ha
cooOlIeHne  Ha  COOOIIEHHWE  BJEKTPOHY  KHHETHYECKOW  SHEpruu

mV?
e((”l —®, ) = ) (2)
IhmbwﬂJlU”M—Mwwmmmmm&
o eQ my?
C y4eToMm 3HaUCHHUN ¢, U @, TOIYYUM =
4res,R 2

3)

OTTy,Z[a CKOPOCTD 3JICKTPOHA V= 2eQ
4ree,Rm )

HO,IICTaBI/IM YN CJIOBBIC 3HAYCHU A

2-1,6-10" -4.1072 .
_ k4 — Q. 1
V\/ 1 =8-10°1/.

47[-79-210_2-9,1-10_31
47-9-10

1 1
Aee A ) An N2 N
Eé-Eée-H-1 A_ éa-i A_l
A~ ~D i

[IpoBeprM COOTBETCTBHE eqUHHMIL [V ]|= R
Eé -1 -éa

Tabnuia BapuaHTOB

Ne Howmep 3amau Ne Howmep 3amau

BapUaHTa BapUaHTa

1 1 51 101 | 145 |26 26 |76 126 | 170
2 2 52 (102 | 146 |27 27 |77 127 171
3 3 53 103 | 147 |28 28 |78 128 | 172
4 4 54 (104 |148 |29 29 |79 129 173
5 5 55 | 105 149 |30 30 |80 130 | 174
6 6 56 | 106 |150 |31 31 81 131 | 175
7 7 57 107 |151 |32 32 |82 132 | 176
8 8 58 | 108 [152 |33 33 |83 133 | 177
9 9 59 109 |153 |34 34 |84 134 | 178
10 10 |60 |110 |154 |35 35 |85 135 | 179
11 11 |61 111 |155 |36 36 |86 136 | 180
12 12 162 |112 |[156 |37 37 |87 137 | 181
13 13 |63 113 | 157 |38 38 | 88 138 | 182
14 14 (64 |114 |158 |39 39 | 8&9 139 | 183
15 15 |65 115 | 159 |40 40 |90 140 | 184
16 16 (66 |116 |[160 |41 41 |91 141 | 185
17 17 (67 |117 |161 |42 42 192 142 | 186
18 18 |68 |118 |[162 |43 43 193 143 | 187




19 19 |69 |119 |[163 |44 44 |94 144 | 165
20 20 |70 |120 |164 |45 45 |95 122 | 169
21 21 |71 | 121 |165 |46 46 |96 124 | 170
22 22 |72 122 | 166 |47 47 |97 126 | 166
23 23 |73 123 | 167 |48 48 |98 128 | 167
24 24 |74 124 | 168 |49 49 199 130 | 171
25 25 |75 [125 169 |50 50 [100 [125 |172

SAJAYUN U CAMOCTOATEJIBHOI'O PEILIEHMAL.

1. DnexkTpoH Bpariaetcs no opoute paauyca R BOKpPYT sjipa C 3apsaoM Ze

. KakoBbl ckopocTh V u nniepuop T BpallleHHsl 3JIEKTpOHA?

2. Onpenenuth CUy B3aUMOJEWUCTBHS [ ByX TOUYEYHBIX 3apsioB IO
0=0,1 Kn, HaBogsuxcsl B BaKyyMe Ha pacCTOSIHUM =1 Opyr OT apyra.

3. Manbl nBa mapuka macco m=1 r. kaxnapii. Kakoil 3apsg O HYXHO
COOOIIUTh KaXIOMY MIAPUKY, YTOOBI CHJIa B3aWUMHOTO OTTAJIKHUBAHUS 3apsiioM
YPAaBHOBECHJIA CUJTY B3aHMHOI'O TPaBUTALMOHHOTO MPUTSKEHUS [HAPUKOB?

4. Ha naByX OJIMHAKOBBIX KalledbKax BOJBl HAXOASATCS MO OJHOMY
JUIIHEMY  3JieKTpoHy. KakoB  paamyc — kameinek », €ClId  CUJa
ANEKTPOCTATUYECKOTO OTTAJIKUBAHUS YPABHOBEIIMBAET CHIIy T'PABUTALIMOHHOTO
MIPUTSKEHUS ?

5. Ilpu 60MOapAMPOBKH HEMOABUKHOTO s/Ipa HATPUS (X - YaCTHUIIEH cuiia
OTTAJIKMBAaHUS Mexay HumHu pgocturia F=140 H. Ha kakoe HauMeHblee
paccTosiHue ¥ TpUOIU3UTCS O - YacTHIla K sSpy aTomMa HaTpus?

6. Haiitu cuny F, meiictByrouryro Ha 3apsin 0=6,7.107 Ku, ecim on
IIOMEILIEH Ha PACCTOSHUE =2 CM OT ITOBEPXHOCTH 3apsKEHHOIO 1Iapa pajanycoM
Eé

~ 2
ni

7. Ilopm nmeucTBHEM CWJI TIPUTSKEHHMS MAJCHBKUM  OTPULATENBHO
3apsKEHHBIM [IAPUK PABHOMEPHO JIBHMIKETCS MO OKPYKHOCTH BOKPYI TOYEYHOT'O

R=2 cM ¥ TOBEpPXHOCTHOM IUTIOTHOCTHIO 3apsiga o =2-10""-

nonoxuTensHoro 3apsaa O =1.1-10" K. Paguyc okpy,kHOCTH paBeH 7=1.5 cMm,

CKOpOCTH BpatieHus 4 =20 cm/c.
Haiitu oTHOIIEHHE 3apsija IaprKa K ero Macce.

8. C kakoi cuiioi F' MpuUTIruBaeTcs 3IEKTPOH BOJIOPOIHOTO aToMa K sJIpy,
€CJIM IMaMeTp aTomMa BoJopoja d=2. 1078 cm?

9. BBIYUCIUTH OTHOIIEHUE CHJIBI AJIEKTPUUYECKOTO OTTAJKHBAHUS JBYX
MIPOTOHOB K CUJIE U TPABUTAIMOHHOIO NMpUTsKeHUs. CaenaTh TOT ke pacueT Jjis
3JIEKTPOHOB.

10. Merammyeckuii mapuk umeeT 3apsnx 0=3.3-10" Ki. CKoIbKO
AJIEKTPOHOB HAJI0 OTHSTH OT IIAPUKA JJIsl TAKOM AJIEKTpU3auu?

11. BbruucauTh yCKOpEHHE a, COOOaeMOe OJHUM 3JIEKTPOHOM JIPYTroMy,
HaxOJISIIIEMYCsl OT MIEPBOTO HA PACCTOSHUU 7=1 MM.




12. Onpenenute BennuuHy () OJMHAKOBBIX TOYEYHBIX JJIEKTPUYECKUX
3aps0B, B3AaMMOJECHUCTBYIOMIMX B Bakyyme ¢ cunor F=0.1 H, ecnu paccrosiHue
MEXKIy 3apsaMu =6 M.

13. JIBa 3apsga Haxosichb B BO3JYyXE Ha pPAacCTOSHUHA F;/=5 CM
B3aUMOJCHCTBYIOT ¢ cwioil F;=120 MkH, a HekoTopoll HempoBOASIIEH
KUJIKOCTH Ha paccrosHuun r,=10 cm — cunoit F,=15 wmxH. Kakona
OTHOCUTENbHAS AUDIIEKTPUYECKAS IPOHULAEMOCTh & KUAKOCTH?

14.  Onpenenutb paccTOSTHUE »  MEXAY JBYMS  OOWHAKOBBIMHU
NIEKTPUYECKUMH  3apsiiaMH, HaxOIAIIMMHUCA B Macie € AUDJIEKTPUYECKON
IIPOHUIIAEMOCTBIO & =3, €CIIM Chjla B3aMMOJCHCTBHS C HHMH Takas K€, KaK B
BaKyyMe Ha paccTosHuH =30 cM .

15. JIBa 3apsima, Kaxablil U3 KOTOPBIM COCTOMT M3 3JEKTPOHOB 0OIIEH
maccoil m=1 r, Haxomutcs Ha paccrosuud r=10"" M. C kakoif cuioit F oHH
B3aUMOJICHUCTBYIOT?

16. JIBa ToueunsIx 3apsna Q; u (O, HaXOAATCA HA PACCTOSHHUM I APYT OT
mpyra. Ecim paccrosHMe Mexny HMMH yMeHpmmaetcas  Ar=50 cM, cuma
B3aMMOJICHCTBUS YBEIMYMBAETCS B J1Ba pa3a. Halitu paccrosiHue r.

17. MeTamu4eckuid MapuK UMEET N,=5.10> U36BITOUHBIX BJIEKTPOHOB.
KakoBa cuia B3aumMoAeicTBUs F 3TOro mapukKa ¢ IpyruM TaKUM K€ IIapUKOM,
HAXOISIIMMCS HAa paccTosHHM r=1 M u umerommM 3apsn 0-=3,2.10"* Kn?
CKOJBbKO M30BITOUYHBIX 3JEKTPOHOB OCTAHETCS Ha IMEPBOM IIAPUKE IOCIe
CONPHUKOCHOBEHHUS CO BTOPBIM?

18. JIBa 3apsina, OAMH U3 KOTOPHIX B TPH pasa OoJbIIIe IPYroro HaXxoIsCh B
BaKyyMe Ha paccTtosHud =30 cM, B3aUMOJEWUCTBYIOT C CHJIOM B BaKyyme Ha
pacctostHu =30 cM B3auMozeicTBytoT ¢ cwioid F=30 H. Onpegenuts 3tn
3apsbl.

19. Kak wu3MmeHsATCS CHJIbI B3aMMOJEUCTBHS MEXAY JIBYMsS TOYEUYHBIMU
3apsaMu €clid KaKIbl 3aps] YBEJIWYUTh B 4 pasza, a pacCTOSTHUE MEXIY
3apsiaMu YMEHBIINUTH B ABOE?

20. Bo CkOnBKO pa3 Hag0 M3MEHUTH PACCTOSHHUE MEXIY 3apsAlaMH IIpU
YBEJIMYEHUH OAHOTO M3 HHUX B 4 pa3a, uToObl CHJIa B3aUMOJEUCTBHUS OCTajIach
MpEeKHE?

21. JIBa TOdeuHBIX OTpHIATENbHbIX 3apsima Q,=-1,8.107 Km u Q,=-
0,72.10° K11 pacronoskeHHbIM HAa PACCTOSHHH r=3 M Apyr ot apyra. Koraa B
HEKOTOPOM TOYKH NOMECTWIH TPETHM 3apax (J;, TO BCE TPH 3apsA]ia OKa3ajJucCh B
paBHOBecuu. OnpenenuTs TpeTui 3apsia (J; U €ro NoJIokKEHHUE.

22. B BepmmHax KBajapaTa 3aKpeluieHbl 4 OJWHAKOBBIX TOYEYHBIX
TONIOXKHUTEIbHBIX 3apsiza mo O=10" K. Kakoit Todeunsii 3apsax Qp Hajgo
MIOMECTHUTH B LIEHTPE KBaJpaTa, YTo Obl BCS CUCTEMA HAXOJUJIACh B PABHOBECUU ?

23. B BepmmHax kBaapara co cTopoHod a=10 cM pacnonoxeHsl 4
OIMHAKOBBIX II0 BeaW4YMHE ToueuyHbIX 3apsaa O = 40 aKn. M3 xoropsix nBa
MOJIOKUTENIBHBIX W JIBA OTPUILATENBHBIX, IPUYEM OJHOMMEHHBIE 3apSAJIbI
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pacIonokeHsl psiaoM. Halitu cuiny, IEMCTBYIONIYIO HAa TOYEUYHBIN 3apsan Oy = 50
HKJ1, mOMEIIeHHBIN B LICHTPE KBaJIpaTa.

24. Yetpipe onuHakoBbIX 3apsaaa no O = 40 uKn 3akperieHsl B BEpIIMHAX
KBajipata co ctopoHoit a=10 cm. Haittu cuity F, 1eMCTBYIOITYIO HA OAUH U3 ATUX
3apsIOB CO CTOPOHBI TPEX OCTAJIBHBIX.

25. Tpu mapuka Maccoll m=>5 T KaxJIblid MOJABEUICHBI K OJJTHOMY KPIOUKY

Ha HuTAX JumHHOM {=1M. TIpu COOOIIGHWM INApHKOM OJIMHAKOBBIX
OJIHOMMEHHBIX 3apsAa0oB (Q IIAPUKK pa30LLIMCh TaK, YTO Yrojd MEXKIYy HUTAMHU
cran o =40". Haiitu 3apsiq mapukos Q.

26. B nenTpe KBajpaTa pacroIOXKEH MOJOKUTENbHbIN 3apsia O=250 uKi.
Kaxkoit orpunatensubliii 3apsia Oy Ha0 MOMECTUTh B K0 BepIIMHE KBaJIpaTa,
41O OBI CHCTEMA 3apsA0B HAXOMJIaCh B paBHOBECUU?

27. JIBa OIMHAKOBBIX METANIMYECKHUX IIapUKa HAXOJATCS HA PACCTOSHHUH
r=60 cm. Cwita oTTankuBaHus 3apspkeHHBIX mapukoB ;=70 mxH. Ilocne Toro,
KaK IIApUKU TPUBEIM B CONPUKOCHOBEHWE W YyAANWIM JAPYyr OT Jpyra Ha
IIPEXKHEE PACCTOSTHUE CHJIa OTTAJIKMBAHUS BO3pOcia W crana paBHou F,=160
MKH. Beruucnute Q; u Q,, KOTOpble ObUIH HA IAPUKAX 10 UX CONMPUKOCHOBEHUSI.
JnamMeTp mapuka CYMTaTh MHOIO MEHBIIUM PACCTOSHUSI MEXAY HUMHU.

28. JIBa oguHakoBbIX mmapuka macco m=0,1 T Kaxaplii MOJBEUICHBI HA

HUTSIX OJUHAKOBOM JIMHBI €=O,2 M 3aKpeIJIEHHBIX B OJIHOW Touke. OauH U3
LIAPUKOB OTBEJIM B CTOPOHY M 3apsawid. [locie cOnmpuKOCHOBEHUS € APYrUM
IAPHKOM, ITAPUKH Pa3OLLIMCh TaK, YTO HHTH cocTaBwin yron o =60°. Haiitu
BEJIMUMHY 3apsana (J;, COOOIIEHHOT0 IEPBOMY IIAPUKY .

29. lapuk Maccoit m=4 r, Hecymuid 3apsan ;=278 uKn, nmoasemieH B
BO3/lyX€ Ha TOHKOW MIENKOBOM HHUTH. IIpu mpubmmxenun k Hemy 3apsaa O
TIPOTHUBOIOJIOKHOTO 3HAKA HATh OTKJIOHMIACH OT BepTHKany Ha O =45°. Haiitu
BEJIMUMHY 3apsfga (J,, eciu pacctossHue mexay (; m (0, B OTKIOHEHHOM
COCTOSIHUM 7=6 CM.

30. /IBa OOMHAKOBBIX IIAPWKA, MOJABEUIEHHBIX HA HUTAX OJUHAKOBOM
JUIMHBI, O] JEeWCTBHEM COOOIIEHHOTO MM 3apsjia Pa3olUIuCh TaK, YTO HUTHU
cocraBumu  yron =90°. Uepe3 HEKOTOpOE BpeMs Yrol MEKIAy HHUMHU

YMEHBLIWICS 10 ,B=6OO. Onpenenuts, Kakas 10J1 NEPBOHAYAIBHOTO 3apsaa
OCTaJach Ha KAXKJAOM IIapuke?

31. 3apsaasr 0,=0 u Q,=-20 HaxoaaTcs Ha paccTosHuE { IpyT OT Apyra.
C KakoWl CuIOM AEUCTBYIOT 3TH 3apsabl Ha Tpetuil 3apan (=30, ecnum OH
pacrionioskeH Ha paccTosHuH { OT CepeauHbl JMHHH, COEIMHSIOMEH 3T
sapsinpl? 0=20 uKi, £=20 cMm.

32. JIBa OAMHAKOBBIX 3apsKEHHBIX IIAPHKA IOJBEIICHBl HAa HUTAX
OJIMHAKOBOM JIMHBL. VX OIyCKaroT B XKMAKUM AUDIEKTPUK IJIOTHOCTBIO O =800
kr/M>. KakoBa JOIKHA OBITH IUIOTHOCT MATEpHana IIAPHKOB, YTO OBl YIJIBI
pPacXOoXAEHUS IIapUKOB B BO3JIyX€ U cpejie ObUIM OAMHAKOBBI? OTHOCUTEIBHYIO
JIVBJIEKTPUYECKYIO IPOHUIIAEMOCTh IPUHATh & = 2,2 .
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33. JIBa mapuka 0OIMHAKOBOTO Paanuyca U OAMHAKOBOW MAaCChl MOABEIICHBI
Ha HUTAX TakK, YTO HMX IOBEPXHOCTU compukacaroTca. Kakoil 3apsig Hy>KHO
COOOUIUTH IIapuKaM, 4yTo Obl HaTsbkeHue HutTen ctano 7=0,098 H ? Paccrosinue

OT TOYKH MOJIBECa JI0 eHTpa mapuka £ =10 cMm, Macca mapuka m=>5 T.

34. JIBa oAMHAKOBO MPOBOASIIMX Iapuka ¢ 3apsgamMu Q= +2 uKn u Q,= -
1 HKin compukoCHYynHCh BCHEACTBUE NPUTSKEHHUS W BHOBb DPA30LUINCh Ha
paccrosinue =4 cM .Onpenenuth 3apAn  KaXIOro IIapuUKa IMOCJe
CONPUKOCHOBEHHUS U CUJTy B3aMOJECHCTBUS MEKIY HUMH.

35. Ilapuka paBHBIX pa3MEPOB KW MacCc  NOMENIEHbl TaK, 4YTO UX
MOBEPXHOCTH TipuKacatorcs. [locne coobmenns um 3apsgoB o Q=50 uKn onun
OTTOJIKHYJIUCh JIpyT OT APYra, a HUTU COCTABWJIA B YIOJI 2a=60" .Haiiti
Maccy IIApUKOB, €CIM pPacCTOSHUE OT TOYKHM IOJBECa OO LEHTpa IMIApHUKOB
f=20cm.Pa3Mepsl IIAPHKOB NPEHEOPEKUMO Malbl 110 CPABHEHHIO C
OTTAJIKUBAaHUEM.

36. JIBa mosoxuTenbHbIX 3apsaa O u 4(Q 3akperuieHbl Ha pPacCTOSHUHU
r=60cm npyr oT apyra. OmnpenenuTb, B KAKOM TOUKE NPSIMOM, COEIUHSIOIINECS
3apsbl, HAJ0 MOMECTUTh TPETUM 3apsij, YTOObl OH HAXOJUJICS B PaBHOBECHUHU.
Kakoii 3HaK 107KEeH UMETh 3TOT 3apsif], YTOObI paBHOBECHE OBLJIO yCTOWYUBBIM?
Ilepemenienus 3apsia BO3MOXHBI TOJIBKO IPSMOM, MIPOXOISILEH Yepes3 3apsbl.

37. Paccrostnue Mexay ABymsi TouedHbiMU 3apsaaamu O, =1 mxKn u Q,=-
1 mxKn paBuo =10cm. Onpeaenuts cuiny F, IeMCTBYIONIYIO HA TOUEUHbINA 3apsiy
0=0,1MxkMu,ynanenspiii Ha 7;=6 CM OT IEPBOr0 M Ha 7,;=8CM OT BTOPOIO
3apsI0B.

38. JIBa 0IMHAKOBBIX 3aPSKEHHBIX IIAPUKA IMOJBELIEHBI B OJTHOM TOYKE Ha
HUTAX OJWHAKOBOM JUIMHBL. [Ipu 3TOM HUTH pasowmuuchk Ha yron o . lllapuku
MOTPYXKAKTCSA B MAaCJO MJIOTHOCTHIO ,00 = 800 kr/m’. Kakosa JTIUDJIEKTPUYECKAS

MPOHUIIAEMOCTh &£ Macia, €Cld YroJl pacXOKJIEHUs HUTEH MpHU MOrpyKeHUU
IIAPUKOB B MAacCJIO OCTaeTcss HEM3MEHHbIM? [I10THOCTE MaTepuanoB mapuka O
=1,6.10° kr/m’.

39. Tpu onuHakoBbIX ToueuHbIX 3apsana Q,=0,=0;=1 uKn pacnonoxeHbl
B BEpIIMHAX pPABHOCTOPOHHEro TpeyronbHuka. Kakoi 3apsng (J; HYXKHO
MOMECTUTh B IIEHTP TPEYTrOJbHUKA, YTOOBI YyKa3aHUS CHCTEMBI 3apsIoB
HaXOJIMJIUCh B PABHOBECUU ?

40. Tpn ogmHakoBBIX ToYeuHBIX 3apsaa O,=0,=0;=1 vKn pacnonoxeHsl
B BEpIIMHAX PABHOCTOPOHHETO TpeyroiapHuka. Kakoil 3apsan (O, HyXKHO
MOMECTUTh B LIEHTP TPEYrOJbHUKA, YTOOBI YyKa3aHUS CHCTEMBI 3apsI0B
HaxOJWINCh B PABHOBECUU ]

41. ToHkas mIeNKOBas HHUTh BBIACPKUBAET MAKCUMAJIbHOE HATSHKCHUE
7=9,8 MH. IloaBelieHHBIN Ha ATOM HUTU IapuK Maccoil m=0,6 T UMeeT 3apsn
Q=1 vKin. CHuzy B HampaBi€HUU JMHUM TOJBECA K HEMY IOJHOCAT IIAPHK,
nMeronui 3apsan O,=-1,3 uKin. Ha kakoMm paccTOsSHUM 7 HUTh MEXKy IIapuKamMu
pazopBeTcs?
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42. Tpu oguHakoBbIX 3apsaa BenuunHon QO = 7 HKII KaX1blid MOMEIIECHBI B
BEPIIMHAX PABHOCTOPOHHErO TpeyroyibHuka. Cuia, IEeUCTBYIOIAs Ha Ka)bId
3apsan £=0,01 H. Onpenenuts UIMHY CTOPOHBI d TPEYTOIbHUKA.

43. YeTbipe OAMHAKOBBIX 1O a0COIIOTHON BEJIMYMHE TOUYEUHBIX 3apsija, u3

KOTOPBIX IBa MOJIOKUTEIbHBIX U IBa

+Q -Q OTPULIATENBHBIX, PACIOJOKEHHBIX B  BEPIIMHAX
KBaJpara co CTOpoHOM a=20 cM, KaK MOKa3aHO Ha
puc. 3. AGcoiroTHas BeJIMUMHA Kaxao0ro 3apsga O=7

Qo HKn. Hairtm cuny F, JEWCTBYIOIIYKO Ha
MOMEUIEHHBIN B LIEHTP KBajpata 3apsa Oy,=7 uKi.
-Q Puic. 3 +Q 44, Kaxnpli U3 JIBYX MAaJEHbKUX IIAPUKOB

MOJIOKUTENBHO 3apsiKeH TakK, YTO UX OOumil 3apsia
0=50 mxKn. Kak pacnpenenes 3T0T 3apsj MEXAY HUMH, €CIIM OHH, HaXOIATCA
Ha PacCTOSHUM =2 M JAPYT OT Apyra, OTTAJIIKUBAIOTCA ¢ cuiton F=1 H?

45. Ha HUTH moOABEUIeH WIapuK Maccod m=9,8 T , KOTOpOMY COOOUIMIH
3apan O=1 mxKn. Korma x Hemy momHECHM CHM3Y 3apsDKEHHBIM TAKUM KE
3apsI0OM LIAPUK, CWJIA TSDKECTH HUTH YMEHBIINIIACh B YEThIpe pa3a. OnpenenuTs
PacCTOSIHME MEXy IIAPUKAMM.

46. Ilapuk Maccoil m ¢ 3apsaoM O , MOABEIICHHBIN HA HUTU JJIMHOU !/ ,
BpalllaeTCsl BOKPYT HEMOJBHXKHOTO 3aps/ia TaKoro Ke, Kak M 3apsj IIapHKa.
Yron Mexay HampaBJICHUEM HUTU U BEPTUKAIBIO paBeH o . HailTu yrioByto
ckopocth (V' paBHOMEPHOI'O BpalleHUs [IAPUKA M CHJIY HATSOKEHUS T HUTH.

47. apuk Maccoit m=150 Mr, nmoABENIEHHbI HAa HENPOBOISALIEH HUTH,
MMEET 3apsif O=-10 sKn. Ha paccrossHun 7=32 cM OT HEro CHHU3Y
nmoMenIaeTcss BTopoil mapuk. KakuMm momkeH OBITH MO BEIUYHHE W 3HAKY €T0
3apsan Oy , YTOObI HATSHKEHHE HUTH YBEITMYWIIOCH B J1Ba pa3a’?

48. 3apspKeHHbIA IMIAPUK MAaccom m=588 Mr
MOJBEIIEH Ha IIEJIKOBBIX HUTAX, 00pa3yIOIIUX YroJ
' 0=90° (puc. 4) Ha paccrosuuun =42 cM 10
BEPTUKAIM CHU3Y I[IOMELIAIOT JpPyrod MMapuKk ¢

_a Pa3HOMMEHHBIM 3aps0oM TaKoW ke BelIuuuHbl. [lpu
STOM HATSHKEHUE HUTH  YBEIMYMBAETCS  BJIBOE.
Puic. 4 Onpenenuts 3apsaa mapuka () U HaTsKeHUEe HUTU T

IIPU HAINYUU KYJIOHOBCKOTO B3aWUMOJEHCTBUS.

49. Ha kakoM pacCTOSIHUM CHU3Y OT IIapuKa, MOJBEHIEHHOTO HAa HUTH U
umerolero 3apsan (=7 HKi, nomkHa OBITH pacloio’KeHa CTalbHAsl NMbUIMHKA
006BeMOM V=9 MM’, 4TOGHI OHA HAXOJMJIACH B PABHOBECHH, €CITH 3apsi/ IIBUTHHKH
paBeH O=-2,1 uKn? IInotHOCTH cTANIH ,0=7,8.103 Kr/M.

50. [Ba 3apsna Q=25 uKn u (O,=-25 uKi pacnoyio’)keHbl Ha PacCTOSHUU
ri=2,4 cm napyr ot apyra. C kakoil cuiiol /' 3TH 3apsilbl JIEUCTBYIOT Ha 3apsij
0;5;=2 uKn, nomenieHHbIi B TOYKY, YJAJE€HHYIO Ha pacCTOSIHUE r,=15 cM OT
Ka)k70ro 3apsijaa?
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51. Haittu cunmy F', 1elCTBYIONIYIO BIOJIb CUIIOBOM JIUHUU Ha 3apan O=3,5
K, mnomemieHHbIi B OJHOPOJHOE SJIEKTPUYECKOE TMOJE, HANPSIKEHHOCTh
KoToporo E£=3,6 B/cwm.

52. Ha OeckOHEYHOM TOHKOCTEHHOM LHMIMHJIpEe auamerpoM d=10 cm
PAaBHOMEPHO PACIIPEIeNeH 3apsijl ¢ OBEPXHOCTHOM MmIoTHOCTRIO o =107 Ki/M®,
OnpenenuTes HANpPSHKEHHOCTh £ TONST B TOYKE, OTCTOSALIEH OT MOBEPXHOCTH
OWIMHIPA HA a=5 CM.

53. OnpenenuTs HANPSHKEHHOCTh £ M MOTEeHIUaNl (P 1OJs, CO31aBaeMOro

PAaBHOMEPHO 3apsbKeHHOU cepoi ¢ MOBEPXHOCTHOM IMJIOTHOCTBIO 3apsna o =1
McKi/m®, B Touke, yaaieHHo Ha a=9 cMm ot moBepxHocTH cdephl. Pamuyc
cdepsl =1 cMm.

54. OyeHp AIMHHAS PAaBHOMEPHO 3apsKEHHAsl MPOBOJIOKA CO3JAeT IIOJIE,
HaIpsSKEHHOCTh KOTOPOTO HA PACCTOSIHUU #=5 CM OT MPOBOJIOKHA paBHAa E=1,2
B/cMm. Haliti TuHEMHYIO TJIOTHOCTE 7 3apsijia MPOBOJIOKH.

55. C kakol cwioil F, NpUXOIALICHCS HAa €AUHUIYY IUIOLIAJIH,
OTTAJKUBAIOTCA JBE OJIHOMMEHHO 3apsDKCHHbIE OECKOHEYHO MPOTSIKEHHBIC
IJJACTUHBI C OIMHAKOBOW IMOBEPXHOCTHOM MJIOTHOCTBIO 3apsia o =2 Kn/m.

56. Kakosa HaNPsHKEHHOCTD T10JIA JIBYX 0e3rpaHNYHbIX
B3aHMHOIIEPIIEHAUKYJISIPHBIX TIOCKOCTEN, €CJIM HA HUX HAHECEHbl PABHOMEPHO
ANEKTPUUYECKUE 3apsibl OJTHOTO 3HAKA C MMOBEPXHOCTHOM IIIOTHOCTBIO -O U -2 0
?

57. Kakoe paccrossHME MEXAYy NBYMS B3aWMOJCHCTBYIOIIMMH HUTSAMH C
JUHEeWHON TwioTHOCThIO 3apsiaa 7,=0,1 mMxKn/m u 7,=0,2 MxKn/m, ecnu cuna
B3aMMOJICHCTBUSL MEXKIy HUMH, PACCUMTAHA HA KaXAbld METp [JIMHBI, paBHA
F=3,6 MH?

58. KakoBa MOBEpXHOCTHAs IIOTHOCTh 3apslia IUIOCKOCTEW KOTOpPBIE
B3aUMOJICHCTBYIOT JAPYT € ApyroM ¢ cuioil F=2 mMkH Ha eaunHuIity riomaau?
[Inockoctr cyuTaTh OECKOHEYHBIMM, TAPAIIICIbHBIMU, 3aAPSIKEHHBIMH C
OJIMHAKOBOW IMOBEPXHOCTHOM IUIOTHOCTBIO 3apsAa.

59. bBeckoHeuHas  pPaBHOMEPHO  3apsHKEHHAsT  MIIOCKOCTh — MMEET
TIOBEPXHOCTHYIO IUIOTHOCTH JIEKTpHYecKHX 3apsanoB o =9 mxKi/m’. Ha meit
HAXOJUTCS ATIOMHHHEBBIH mapuk ¢ 3apsaoM 0=3,68.107 K. Kakum momkeH
OBITH paJMyC IIapuKa, YTOOBI OH He magan? [IIoTHOCTh aTOMUHUS ,022,7.103

KI/M.

60. [lapamnensHO  OECKOHEYHOM  TJIOCKOCTH,  3apsSiKEHHOM ¢
TMOBEPXHOCTHOH TLIOTHOCTBIO 3apsina o =4 Ku/M’, pacronoxkeHa OeCKOHEYHO
JUIMHHAs TIpsiMasi HUTh, 3apsDKeHHas ¢ JUHEHHON 1uioTHocThio 7 =100 uHKn/M.
Onpenenuts cuity F, AEMCTBYIONIYIO CO CTOPOHBI IUNIOCKOCTU HAa OTPE30K HUTHU
JUIMHOU /=1 m.

61. Omekrpuuecknii nunoae ¢ 3apsagamu O=90 K, m paccrosHuem
Mexny Humu £ =1 cM HaxomsTcs B KepocuHe. ONpeennTh HATIPSKEHHOCTH
AJIEKTPUYECKOTO MOJIS B LIEHTPE IUTIONS Ha €T0 OCH.
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62. Ha paccTosaun 7=4 MM OT mpaMOil npoBooku gmuHoi £ =150 cM, Ha
KOTOPOU paBHOMEPHO pactpezneneH 3apsan 0,=0,2 mxKi, HaxonuTcs npUIMHKA C
sapsom 0,=-2.10"° Ki1. Onpenenuts cuny F, TeHCTBYIOIIYIO HA MBLUIMHKY.

63. 3apspKeHHAs Kameldbka Macia pamuycoM =107 MM HaxouTcs B
PAaBHOBECUU B OJIHOPOJHOM DJIEKTPUYECKOM II0JIE C HANPSHKEHHOCThIO E£=7,85
kB/M. IIpunsaB miotHocTs Macia P=900 KI/M’, OTPEIEITHTh 3apsi Kareabku Q.

64. C kakod cuiaol (Ha €OUHUIYY JJIMHBI) OTTAJIKUBAIOTCS JIBE
OJTHOMMEHHO 3apsDKCHHbIE OECKOHEYHO J[UIMHHbIE NapajUlesIbHblE HUTH C
OJIMHAKOBOW JIMHEMHOW MIOTHOCTHIO 3apsfa 7 =3 MkKi/M, Ha paccTostHuu a=20
CM JIpyT OT npyra?

65. PaccTostnue r Mexxny IByMs TOuedHbIMU 3apsanamu O=8 K u 0=-5,3
HKn paBHo =40 cM. BpUMCINTE HANpsHKEHHOCTH MOJS B TOYKE, JEkKAIIEH
MocepeMHE MEKIy 3apsaamMu. Yemy paBHa HaNpsHKEHHOCTh E,, €Ciau BTOpPOM
3apsi OyeT MOJI0KUTEIIbHbBIN ?

66. DIEKTPUYECKOE T0JIe CO3/IaHO ABYMSI OECKOHEYHBIMU MapasuIeIbHBIMU
IJJACTUHAMM, HECYIIMMH OJWHAKOBBIM PABHOMEPHO pPAaCHPEACIICHHBIN 10
TIOUIAN 3apsia C TOBEPXHOCTHOH mmIoTHOCThIO o =1 HK/M’. Omnpenennts
HANPSHKEHHOCTD TMOJIA: a) MEXKY IIacTUHAMU, 0) BHE TJIACTHH.

67. JlBe Kpyruble IUIACTHHBI IUomanpio mo S=100 cm® Kaxzas
pacnoJioKeHa napajuieabHo Apyr Apyry. 3apsa ogHou miactubl Q,=+100 K,
apyrou Q,=-100 K. Onpenenuts cuity B3aMMHOTO NPUTSKEHUS TIACTUH, €CIIU
PACCTOSIHUE MEXy HUMU d=2 CM.

68. Toueunsrt 3apsng (O=1 wmxKn Haxomutcss BOJM3U  OOJBIION
PaBHOMEPHO 3apsDKEHHOW IUIACTUHBI MPOTHB €€ CepeAuHbl. BpuucIuTh
MMOBEPXHOCTHYIO IUIOTHOCTh C 3apsia IUIACTUHBI, €CIIM Ha TOYEYHBIA 3apsif
neictByet cuna F=60 mH.

69. bonbmas  MeTajuiMuecKas ~— IUIaCTUHA  HECET  PaBHOMEPHO
pacnpeieseHHBIN 110 TOBEPXHOCTH 3apsii ¢ MOBEPXHOCTHOM INIOTHOCTBIO o0 =10
aKi/M>. Ha masnom pPacCTOAHUU OT IUIACTUHBI HAXOIMUTCS TOYECYHBIM 3apsj
0=100 uKn. Haiitu cuny F, 1eiiCTBYIOILYIO HA 3apsil.

70. Mexy IUIaCTHHAMM IUIOCKOIO KOHJIEHCATOpa HAXOAMTCS TOYEUHBIN
3apsan O=30 uKu. ITose kongeHcaTopa aeicTByeT Ha 3apsj ¢ cuioi F;=10 mH.
Onpenenuts cuily F, B3aMMHOIO MPUTSKEHUS TUIACTHH, €CIU IUIOMIAaAb KaX 101
mactuabel S=100 cm’.

71. ManeHbKkuil IApUK TMOJBENIEH HA TOHKOW IIEJIIKOBOW HUTH B
MPOCTPAHCTBE IIJIOCKOTO BO3JYIIHOIO KOHJEHCATOPa, IUIACTUHBI KOTOPOTO
pacnosioxkeHbl ropuzoHTanbHo. Illapuk Hecer Ha cebe 3apsng O,=4 uKin. Eciu
miacTuHaMm cooomuth 3apsan (O,=1 MkKi, TO HaTs)KeHHe HUTH YBEJIWYUTCS
BaBoe. [lmomane miactuH koHaeHcatopa pasHa S=100 cM-. Onpenenuts Maccy
mapuka. Maccoil HuTH mnpeHeOpeub. [lose BHYTpU KOHAEHCATOpa CUYUTATh
OJTHOPOJHBIM.

72. Manenbkuil mapuk, Hecyuui 3apsan Q,=2 K, noaselieH Ha TOHKOMN
IIEJIKOBOM HUTH MEXIY BEPTUKAIbHBIMH IUJIACTUHAMHU  HE3apSHKEHHOTO
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KoHAeHcaropa. Korma miactuHbl KOHAEHcaTtopa 3apsaunu 3apsagoMm  (0,=0,9
MKKJI, IapuK OTKIOHMTCS OT BepTukany Ha yron o=30". Haiitn maccy urapuka
m. TInomanb miacTHHBI KoHaeHcaTopa S=30 cM’. Maccoil HUTH NpeHeGpeds.
[losie BHYTpH KOHAECHCATOPA CUUTATH OJHOPOIAHBIM.

73. DONEeKTpOH BIETAET B IUIOCKMM KOHJIEHCATOp, PAaCIOJIOKEHHBIN
TOPU30HTAJIBHO, MapalIeIbHO €ro IUIaCTMHAM €O CKopocTeio V=10 Mwm/c.

HanpspkerHocTs noinis B koHaeHcaTope £=100 B/cMm, nnuHa KOoHIEHcaTopa /=5
cM. HaliTu BellMuMHy W HalpaBiI€HUE CKOPOCTH IEKTPOHA IIPU BBUIETE €r0 W3
KOHJIEHCATOopA.

74. Paccrostnue mexny 3apsaamu Q,=-44 uKin n Q,=+0,1 mxKi paBuo r=5
cM. OnpenenuTs HANPSYKEHHOCTh M MOTEHUMAN MOJiI B TOYKE, YJAJIE€HHOW Ha
r;=4 cM OT MIepBOro U Ha ¥,=3 CM OT BTOPOTO 3apsiJI0B.

75. BeprukanbHas OECKOHEUHO MNPOTSIKEHHAs IUIOCKOCTh 3apsiKeHa
paBHOMepHO. I10BepXHOCTHAs IIOTHOCTH 3apsiaa o =9,8 MxKn/m”. K miockocTu
Ha HUTH TOJBELICH 3apsHKEHHbIM Mapuk macco m=1 r. Onpenenurts 3apsn
mapuka (J, eciu HUTh 00pa3yeT C IJIOCKOCTBIO YIoJl 0=45°. Hutp cuutath
HEBECOMOM, a TaK e JOCTaTOYHO JIMHHOW, YTOOBI MOKHO OBLIO MpeHeOpeyb
BIIMSIHUEM LIAPUKA HA paclpe/ieSICHUE 3apsaa Ha MIIOCKOCTH.

76. IIpOTOH M 0-yacTULA, ABUTASCH C OIMHAKOBOW CKOPOCTBIO, BIIETAIOT B
IUIOCKUI KOHJIEHCATOP IMapajulebHO IJJaCTUHAM. BO CKOJIBKO pa3 OTKIIOHEHUWE
IIPOTOHA I0JIEM KOHJEHcaTopa OyieT 00sbllle OTKIOHEHUS (-4acTHULbI? 3apsiy o-
YacTHULIBI B /IBa pa3za 0oJiblIe 3apsi/ia MPOTOHA, a Macca 0-4acTULIbI B YETHIPE pa3a
00JIBIIIE MAcChl TPOTOHA.

77. PaccTostHue MeXay ABYyMs TOYEUYHBIMM 3apsaamu +90 u +(Q paBHO
r=8 cMm. Ha kKakom pacCTOSIHMM 7; OT NEPBOrO 3aps/ia HAXOAMTCS TOYKa, B
KOTOPOH HaNpPsHDKEHHOCTh CYMMAapHOTO MOJIsl JaHHBIX 3apsI0B PaBHO HYJIIO?

78. BeprukanbHas OECKOHEUHO MPOTSIKEHHAs IUIOCKOCTh 3apsiKeHa
paBHOMEpHO. K MIOCKOCTH Ha HUTH MOABEIICH 3apsiKEeHHbIN mapuk J=0,88. 10
K1, m=10 r. Huts o6pasyer ¢ miockoctsio yron 0=45". HaiiTi moBepXxHOCTHYO
IJIOTHOCTH 3apsiJa IUIOCKOCTU. HUTh cunTath HEBECOMOM, a TakK € JOCTATOYHO
JJINHHOM.

79. JlaHbl JOBa TOYEUYHBIX IOJOXXHUTEIBHBIX 3apsja Io Q=2,5.10'8 K.
Paccrosinne mexny 3apsanamu ;=5 cMm. HailTu HanpsHkeHHOCTh £ M noTeHnumaln
( oI B TOYKE, yAJIEHHOW HA 7,=5 CM OT Ka)KA0r0 3aps/a.

80. B naByx BepumMHaxX paBHOCTOPOHHErO TpeyroyibHUKa (a=4 M)
PacnoJIOKEeHbl paBHbIE MO0 BEJIMYHMHE, HO Pa3HbIE MO 3HAKy TOYEUHBIE 3apsi/ibl 110
0=32.10" Kn xaxzasii. ONpenenuTh HANPSKEHHOCT E M TOTeHIHMA Q

AIIEKTPUYECKOTO T0JISI B TPETEN BEPIIMHE TPEYTOJIbHUKA
81. PaccrosHue Mexay JByMs JJIMHHBIMA TOHKMMHU IPOBOJAMH,

PACIIONOKEHHBIMA HapalIeNbHO ApYT Apyry, paBHo £ =20 cm. O6a mposona
PaBHOMEPHO 3apsDKEHBI Pa3HOMMEHHBIMH 3apsgaMH C JIMHEHHOW IUIOTHOCTBIO

T =1,1.10° Ku/m. OmnpeiennTs HAMpsSHKEHHOCTb SIEKTPHYECKOro moisi E B
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TOYKE, HAXOJAIICHCS Ha paccTOSTHUM =20 CM Kak OT MEPBOTO, TaK U OT BTOPOTO
MPOBO/JIA.

82. JIBa IIMHHBIX NPSMBIX NPOBOJA, PACIOJIOKEHHBIE MMAPAIUIENBHO APYT
apyry Ha pacctosHmE =20 cM, paBHOMEPHO 3apsKEHBl C IJIMHEHHON
miotHoctbio 7,=10" Ki/M 1 7,=2.10" Ki/M. OnpenenuTh MoJI0KeHHe TIPSIMOi,
Ha KOTOPOIl HAIIPSIAKEHHOCTD IOJIs1 paBHA HYJIIO.

83. PaccrosiHue MexXay JABYMS JJIMHHBIMA TOHKUMHU TPOBOJIOKAMH,
PacnoIOKEHHBIMU TapajuieabHo Ipyr Apyry, d=10 cm. IIpoBonoKM 3apsKeHbI
Pa3sHOMMEHHBIMH 3apsfaMH C JMHEHHOH mioTHOCThIO 7,=0,66.107 Kn/cM n
7,=+4,4.10° Ki/cm. HaiiTi HanpspkeHHOCTb 10N E B TOUKe, PACIIONOKEHHOM
Ha PacCcTOSIHUU 7;=6 CM OT MEPBOM U ;=8 CM OT BTOPO MPOBOJIOKHU.

84. DneKkTpoH ABWKETCS B IUIOCKOM TOPU30HTAJIbHOM KOHJIEHCATOpE
napajiebHO €ro IUIACTHHAM €O CKOpocThio V=3,6.10* xm/c. HampsikeHHOCTD
ToNsl BHYTPH KoHueHcatopa E=37 B/cm. JmuHa miacTuH konxeHcatopa £ =20
cM. Ha CKOJIIBKO CMECTUTCA HJIEKTPOH B BEPTHKAIbHOM HAIPaBICHUM IO
JEUCTBUEM 3JIEKTPUYECKOT0 MOJIS 32 BPEMsI €r0 IBHXKEHHS B KOHAEHcaTope?

85. B BepmmHax NOpaBUIBHOIO IIECTUYIOJIBHUKA CO CTOPOHOM ~a”
MOMEIIAIOTCS TOYEYHBIE 3aps/ibl OJMHAKOBOW BelWuYMHBI. Halth moTeHunman u
HaIpsHKEHHOCTh MOJISI B LIEHTPE IIECTHYTOJIbHUKA, €CIM 3HAKH BCEX 3apsIOB
OJINHAKOBBI.

86. DIeKTpOH ¢ HadampHOH cKkopocThio Vy=3.10° ™m/c Bieren B
OJIHOPOJHOE DdJIEKTpUUECKOe Tojie HampsbkeHHOCTh0 E=150 B/M. Bekrtop
HAayaJlbHOM  CKOPOCTH  MEPHEHAUKYJISAPEH  JIMHUSAM  HANPSHKEHHOCTH
anekTpuueckoro mois. Haditu: 1) cuimy, IeHCTBYIONIyIO Ha 3JEKTPOH; 2)
YCKOpEHHe, MpuoopeTaeMoe AJIEKTPOHOM; 3) CKOPOCTh 3eKTpoHa 4depe3 =0,1
MKC.

87. K 3apshxeHHON OECKOHEYHO MPOTSHKEHHOW IUIOCKOCTH IMOJBEIIEH Ha
HUTHU LIAPUK, 3apsDKEHHBIA OAHOMMEHHBIM 3apsanoM (O=1 vKn u maccoit m=1 r.
Kakoit yron o o0pa3yer HUTh C TUIOCKOCTBIO, €CITH MOBEPXHOCTHAS TUIOTHOCTh
3apsiia miockoctn o =4.10" Ki/em®

88. beckoHeuHbIN, PABHOMEPHO 3apSHKEHHBIM BEPTUKAIBHOM IUIOCKOCTH
MIOABEHIEH HAa HUTH OJHOMMEHHO 3apspKEHHBIM MIapuk maccon m=40 mMr u
3apsgoM O=670 nKi. HatsbkeHue HUTH, Ha KOTOpor BecuT mapuk, 7=490 mxH.
HaiitTi NOBEpXHOCTHYIO INIOTHOCTH 3apsiga O Ha MJIOCKOCTH.

89. DneKTpuyecKoe MoJie CO3[AaHO JIByMsi ToueuHbIMU 3apsiaamu ;=40
nKn u Q,=-10 nKn, naxoasumumucs Ha paccrosHuu =10 cMm apyr ot apyra.
HaiitTi Hanps»KEHHOCTh MOJs1 B TOYKE, YAAJICHHOW OT MEpPBOro 3apsaa Ha r;/=12
CM, a OT BTOPOT'0 Ha 7,=6 CM.

90. B BepmmHax paBHOCTOPOHHErO TPEYrOJIbHUKA PACIOJIOAKEHBI TPHU
pPaBHBIX OJIHOMMEHHBIX 3apsana (). KakoBa HampsiK€HHOCTb Mojasl £ B LEHTpe
Tpeyroibauka? Uemy OyaeT paBHa HANMpsHDKEHHOCTH OIS E, €Cld OJWH 3apsi
CTaHET UMETh MPOTUBOMOJIOKHBIN 3HAK?
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91. DnekTtpuueckoe TMOJie CO3/[aHO OECKOHEYHOM  IJIOCKOCTHIO,
3apSHKCHHOM € MOBEPXHOCTHOH IIOTHOCTBI0 o =400 nKia/mM® U GecKOHedHOIt
OpsMOMl  HUTBIO, 3apsSHKEHHON C JMHEeWHOM T1oTHOCTRIO 7=100 nKin/Mm.
Onpenenuts cuiny neuctByronryto Ha 3apsan (O=10 nKn, naxomsuuiics Ha
pacctostHUM 7=10 cM OT HUTH, €CJIM 3apsA]l U HUTh JeKaT B OJHOM IIOCKOCTH,
napajuieIbHOM 3apsKeHHON TIIOCKOCTH.

92. B BepmmHax KBajJpaTa cO CTOPOHOM a=2,84 cM pacIoiOKEHbI 3apsiJIbl
0,=+1,6.10° Ki, 0~+32.10° Ku, 0;=32.10° K1, 0,~=1,6.10° K
OmnpenenuTts NOTEHUUAN (P U HANPSHKEHHOCTD £ DJEKTPUYECKOTO T0Js B LIEHTPE
KBajpara.

93. Omnpenenuth HANPSHKEHHOCTh £ TMOJA, CO34aBAEMOTI0 TOYEYHBIM
JHIONEM C AIeKTprudeckuM MomenToM P=2.10""% Kir.m, Ha paccrosauu =10 cM
OT LIEHTpA JUIOJS B HAMIPABICHUH, EPIICHIUKYISPHBIM OCH JUIIOJIS.

94. Paccrosaue Mexny 3apsgamu aumons £ =1 mxm. Haiitu Benmumny
3apsI0B JUMIONISA, €CITU HAIPSHKEHHOCTh B TOYKE, YJIAJ€HHOW OT 000UX 3apsIoB
Ha paccrosinue =2 cM, paBHa E,=1,8 B/m.

95. B BepmmHax mpH OCTpPHIX YriaXx pomMOa, COCTABICHHOTO U3 JABYX
PABHOCTOPOHHUX TPEYTOJBHUKOB CO CTOPOHOU @’ MOMEIIEHBI TTOJIOKUTEIbHbIE
3apsael (). B BepmmHe Mpu OMHOM W3 TYNBIX YIJIOB poMOa TMOMEIIEH TakK e
MOJIOKUTENbHBIN 3apsia (p. OnpeneanTs HANPSKEHHOCTh SJIEKTPUUECKOTO OIS
E B duetBepTOil BepirHe pomoOa.

96. Jlnaronanu pomba uMelT AIuHYy d;=96 cM u d,=32 cM. Ha KOHIaX
JUIMHHOM JTMAarOHaju paclojioKeHbl TodeuHble 3apanbl O,=22 nKm u 0,=120
nKn, Ha koHmax kopotkoil — 3apsasl O;=3 nKmn u Q,~13 nKun. Onpeaenutsb
BEIMYMHY W  HampaBieHue  (OTHOCHUTEIbHO  KOPOTKOM  JIMaroHalu)
HaMpPsHKEHHOCTH E AJIEKTPUUECKOTO MOJIsl B IEHTpe pomoa.

97. Kakoil yroin o ¢ BEPTHUKAJIBIO COCTABISIET HUTh, HA KOTOPOU BECUT
3apsDKEHHBIN  mapuk Macco m=0,25 T, NOMEIIEHHBII B TOPU30HTAIBLHOE
AIIEKTPUUECKOE T0JI€ HAMPsHKEHHOCTHhI0 F=36 B/M? 3apsin mapuka O=7 mxKot.

98. B 0JTHOPOJTHOM 3JISKTPHYECKOM I10JI€ C HaIpPsHKEHHOCThI0 £F=1 MB/M,
HATpaBICHHBIA 101 yriaoM 0=30" K BepTHUKAIM, BECUT HA HUTH LIAPHK MACCOIl
m=2 r, Hecymwmii 3apan Q=10 nKn. Halitu cuny natsxenust HUTH 7.

99. DnekTpoH ABMXKETCS B HAINPABIECHUU OAHOPOJHOIO 3JEKTPUUYECKOTO
noJisi ¢ HanpsbkeHHocThio £=120 B/M. Kakoe paccTtosiHre TPOJIETUT JIEKTPOH /10
MOJIHOM MOTEpPU CKOPOCTH, €CIHM €ro HadaibHas ckopocth Vy=1000 km/c? 3a
KaKoe BpeMsi OyAeT MPOIICHO 3TO PACCTOSIHUE?

100. Ha cKoJIBKO M3MEHUTCS YCKOPEHHME Tena, MaJarollero Ha 3€MIIIO,
eci eMy coobmuTh 3apsn O=+4.10" Kin? Macca Tena m=5 T, HAIPSDKCHHOCTD
noJist y moBepxHoctu 3emian £E=100 B/m.

101. B 6113u GeCKOHEUHOM 3apsKEHHON INTIOCKOCTH HAXOUTCS TOUCUHBIN
3apsan O=3 nKun. [lox nelictBueM moiig 3aps]l MNEPEMENIAeTCs BIOJIb CHUIOBOM
muenn Ha paccrosane £ =10 cm. Ilpu 3ToMm coBepmaercs padota A=1 MJ[x.
Haiitn mOBEpXHOCTHYIO IUIOTHOCTD 3apsifa IIaCTUHBI.
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102. IMeumnka Maccoit m=10" T HecyIell Ha ceGe 5 MEKTPOHOB, IPOLIIA
B BaKyyMe YCKOpSIOUIyI0 pasHOCTh noTeHimanos U=3.10° B. Kakosa
KuHeTudeckas sHeprus W, neuinaku? Kakyro ckopocts V' npuoOpesa nbuinHKa?

103. Kakas coBepimaercsi paboTa NpH MEPEHECEHUH TOUYEYHOTO 3apsjia B
0=2.10" Kt 13 6ECKOHEYIHOCTH B TOUKY, HAXO/AIIYIOCS HA PACCTOSHUU d=1 cM
OT IOBEPXHOCTH 1Iapa paguycoM R=1 cM ¢ MOBEPXHOCTHOM IMIOTHOCTBHIO 3apsiia
o =107 Kin/em’.

104. Kakyto paboTy HaJ0 COBEPIINUTD, YTOOBI JBa IIapuKa ¢ 3apsgamu Q,
u Q,, HaXoAsAIIMECs HAa PACCTOSHUMU I APYT OT JApyra CONM3UTH JO PACCTOSIHUS
r? 0=10" K1, 0,=3.10” K1, r,=0,02 M, 7,=0,03 M.

105. Yon atoma Li" mpomen pasHocTh moTeHrmanos U,=400 B. Hon
atoma Hatpus Na' - pasHocTh moTeHrmanoB U,=300 B. Haiitu oTHomeHue
CKOpPOCTEU ITUX UOHOB.

106. Ilburaka Maccoit m=10" T, Hecymas Ha cebe 3apsx O=10" Ki
BJIeTENIa B ODJICKTPUYECKOE TMOJie B HaINpaBJICHUM CUIOBbIX JuHUU. [locie
MPOXOXKAEHUA pa3HOoCcTH noteHuumanoB U=150 B nemmHKa umena ckopocts V=20
Mm/c. Kakast 6b11a CKOPOCTh MBUIMHKY J0 TOTO, KaK OHA BJIETENA B MOJe?

107. DnexTpoH, obnagaromuii KUHETHYECKOW IHEPTHUEH W,<=1,6.10'18 K,
BJIETE]l B OJHOPOJHOE BJIEKTPUUYECKOE IOJIE B HAIPABICHHUM CUJIOBBIX JIMHUMU.
ITocne mpoxokieHue pa3HoCTH noTeHIanoB U=8 B ero ckopocTh U3MEHWIACK.
Kaxkoii ona crana?

108. Ilpu nepememenun 3apsga (=0,2 MKn B 3I€KTpHUYECKOM IOJE
coBepiaercss pabora A=0,6 JIx. BeuHCINTE Pa3HOCTHh MOTECHIIUATIOB MEXKIY
HAa4YaJIbHOM ¥ KOHEYHOU TOYKAMU IEPEMEIICHUS.

109. ITpu nepemenienuu 3apsga 0=0,3 Kit B oAHOPOJHOM 3IEKTPUUECKOM
MoJIe MEXKly JABYMSI TOUKaMU, HaXOJAIIUMUCS Ha pacctosHuu »=0,25 M oHa OT
npyro#, copepinaercs padora A=150 JIx. OnpenenuTs pa3HOCTbh MOTEHIMATIOB
U Mexly yKa3aHHBIMU TOYKaMH M HAITPSIAKEHHOCTH oIS E.

110. HaliTu oTHOIIEHHE CKOPOCTEM Ca ' m Na+, MPULLEAIINAX OJUHAKOBYIO
Pa3HOCTh NOTEHIMAJIOB.

111. Ha xakoe paccrtosiHhE€ MOTYT MNPUOJMU3UTCS JpYyr K Jpyry JBa
ANEKTPOHA, €CJIM OHU JIBUKYTCS Ha BCTPEUY C OTHOCUTEIBbHOM CKOPOCThIO V=10
Mwm/c?

112. Iapuk maccoit m=1 r u 3apsgom Q=10" Ki mepememaercst u3
TOYKH A, TOTEHIIMAJl KOTOPOH PaBEH @, =600 B, B TouKy B, moTeHIIMaN KOTOPOU

paBeH Hyxt0. Uemy Obuta paBHA €ro CKOPOCTh V; B TOUKE A, €cliid B TOUKE B OHa
ctasia paBHo# 20 cm/c?

113. Dnektpon ¢ sueprueii W,=1,6.10"" I (B GeCKOHEUHOCTH) IBHKETCS
BJIOJIb CHWJIOBOM JIMHMM TIO HAIpaBJI€HUU K IOBEPXHOCTU METAINIMYECKON
3apsuKeHHOM cpephl pagnycoM R=5 cM. omnpeAenuTh MUHUMAaJIbHOE PAacCTOsIHUE,
Ha 9KOTopoe OpUOIU3UTCS JIEKTPOH K MOBEPXHOCTU c(hephl, ecnu 3apsaa ee O=-
10”7 Kn.
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114. 3apsikeHHass yacTHUIA, TPOUAS YCKOPSIOUIYIO Pa3HOCTh MOTEHIIUAIOB
PaBHYIO U=600 B, mpuoOpena ckopoctb V=54 Mwm/c. Onpeaenutsb
yAENBbHBIN 3apsi]l 4acTUllbl (OTHOILICHHE 3apsiaa K macce) O/m.

115. onpenenuTh MOTEHIMANI TOYKH IOJIsI, HaXOAAIIEHCS HA PACCTOSHUU
r=10 cM OT LEHTpa 3apsHKEHHOTO Mapa paauycoM R=1 cMm, eciu H3BECTHO
MOBEPXHOCTHAS TUIOTHOCTD 3apsia Ha mape, paaas o=10"" Ki/cm®,

116. IMapuk maccoit m=40 wmr, 3apsokeHHblid 3apsgom ;=1 HK,
JBUXKETCs co ckopocThio V=10 cm/c. Ha kakoe paccTosiHHE MOXKET MPUOIN3UTCA
IapUK K MOJIOKUTEIbHOMY ToueuHOMY 3apsny O,=2 HKu.

117. OnpenenuTs NOTEHIUAIBHYIO SHEPTUI0 W, CUCTEMBI ABYX TOYEYHBIX
3apsnoB Q=100 uKn u Q,=10 uKun, Haxongmuxca Ha paccrosiaun =10 cm
JpyT OT Apyra.

118. Haiitu ckopocth V 31€eKTpoHa, NPOLIEAIIEr0 pa3HOCTh MOTEHIMAIOB
U=100 B.

119. ManeHpkuil METaJUIMYECKUA MIApUK € Maccod m=l T KOTOpoMy
coobmen 3apsx O,=107 K, GpomeH wu3mameka cOo CKOpocTbio V=1 m/c B
MeTaumueckyio chepy ¢ 3apsaom 0-=3.107 K. Ilpu kakoM MHHHMAIBHOM
3HaYEHUU paaunyca chepsl MAPUK JOCTUTHET €€ TOBEPXHOCTH?

120. Omnpenenuts YCKOPSAIOUIYIO Pa3HOCTh IOTEHIMATIOB, KOTOPYIO
JOJDKEH MPOUTH B AJIEKTPUYECKOM II0JIE BJIEKTPOH, OOJIAaJaoUIUil CKOPOCTBIO
V=10° M/c, 4TOBBI CKOPOCTH €ro BO3POCa B 77=2 pa3a.

121. Bo cKOJIbKO pa3 3HEprusi IEKTPOCTATUUYECKOTO BO3IAECHCTBHS ABYX
gacTull ¢ 3apsaaoM (0 U Maccoil m OOJbIIE SHEPTUM HUX TPABUTALMOHHOTO
BO3JICMCTBUS? 3a/1auy peluTh AJig 1) 3JIEKTPOHOB U 2) MPOTOHOB.

122. Onpenenuts paboTy DIEKTPUUECKUX CUI TPH
> nepemeruennu 3apsaa O=1 uKn u3 1. 4 B 1. B, ecnu
0,=3 uKn u Q,=-3 uKu (puc. 5), =6 cm, a=8 cm.

r

Ql a Q2
Puc. 5

123. Ilapuk pamuycoMm R;=2 cM C 3apsjaoMm
0O=18 vKn naxomutcs B Bo3ayxe. Halitu pammycsl
SKBUBAJICHTHBIX MOBEPXHOCTEH, MOTEHUHAIBl KOTOPBIX OTIWYAKOTCS JOPYr OT
apyra Ha A@=15 B.

A B 124.  Haiitu paboTy D>JIEKTPUYECKUX CHII TIpH
;D nepeHecennn 3apsiga Q=1 HKn: a) u3z Touku 4 B
TOUYKy B, 06) u3 Touku C B Touky D, eciau r=6 cM, a=8
r al2 cM, 0;=0,=+3,3 K (Puc. 6)
Ql CV Qz
a
Puc. 6

125. Tlone oO6pa3oBaHO TOYEUHBIM JMIIOJEM C
-10
anexkTpuyeckuM MoMeHToM p=10"" Kin.m. Onpenenutb pasHOCTh NOTEHIMATIOB
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U nByX TOYeK TOJIs, PACHOJIOKEHHBIX CUMMETPUYHO OTHOCHUTENIBHO JMIOJS Ha
€ro OCH, Ha paccToaHuu =10 ¢M OT LEHTpa AUIIOJS.

126. B BepmnHax KBaapara pacnoyIOKeHbl ToueyHble 3apsasl O,=+1 uKu,
0,=-2 uKn, Q;=+3 uKn, Q,~-4 uKn. Haiitu noTeH1an B ICHTPE KBaJipara, €CJiu
cTopoHa kBajpata a=10 cm.

127. Ha mapuk pamuyca =2 cMm nomenieH 3apsan Q=4 uKn. C kakoi
CKOPOCTBIO V' TojyieTaeT K IIapHKy 3JIEKTPOH, HAYaBIIMI [BUXKEHUE U3
OCCKOHEYHO yaJICHHOW TOYKH?

128. DnekTpoH, mpojeras B 3JIEKTPUUECKOM IIOJIE€ MyTh OT TOYKH A K
Touku B, yBeamumn cBoro ckopocth ¢ V;=1000 km/c no V,=3000 km/c. Halitu
Pa3HOCTh MOTEHIIMATIOB MEXIY TOUuKamMu A u B noJs.

129. Tlome co31aHO TOYEUYHBIM

3apsaom +Q. Ilorenunansl Touek 4 u C +Q A 0 C
PaBHBI @AZIS B u (DBZS B (Puc. 6). 2 2 2 2
Haitn morenmman Ttouku 0, Jexanieit Puc. 6

nocepearuHe Mexay Toukamu A u C.
130. JIBa ONHOMMEHHBIX 3apsiAa Mo
O=1 vHKn kaxpaplii HaXoOdATCsi Ha HEKOTOPOM PACCTOSIHUM JIPyr OT Jpyra.
OnpenenuTes NOTEHUMANT TOYKH, JIEKAIIEH HA PACCTOSHUM =9 CM OT KaXKJ0ro
3apsna.
131. 3apansl Q, -20Q, 3Q pacmoyiOKE€Hbl B BEPIIMHAX IPABUILHOIO
TPEYTOJIbHUKA CO CTOPOHOM a. KakoBa moTeHIHalIbHasi SHEPTUS ITON CUCTEMBI?
132. DnexTpoH BIETAET M3 TOYKH, MOTEHUHAT KOTOPOWU (01=450 B, co

ckopocthio V=190 wm/c. Kakywo ckopocts V, oH OyaeT HUMETh B TOYKE C
noteHnuanom @, =475 B?

133. JIBa aiekTpoHa ABUKYTCA MO JEMCTBUEM CUJT OTTaKuBaHusA. Kakyro
CKOpPOCTh OyJIyT OHHM HMETh, KOIJIA PACCTOSHUE MEXAY HHUMH CTaHHUT
6eckoHedHo OonbmuM? B HadambHBIIT MOMEHT BPEMEHH AJIEKTPOHBI HAXOUIIHCH
Ha PaccTOSIHUM =1 cM JIpyT OT Apyra.

134. DnexkTpuyeckoe IMojJe CO3aHO TOYEeUHbIM 3apsanoM ;=6 nHKIL.
KakoBoO u3MEHEHME NOTEHUHUAIBHOM SHEPrUU AWP 3apsna O,=1 vKn npu

NepeHoce ero u3 Toyku A Ha paccrosHue ;=20 cMm or (J; B Touky B Ha
paccrostaue ;=50 cM oT Q.
135. Onpenenuts nNOTEHIHAT (D DIEKTPUYECKOIO TIOIs B TOUKE,

yaaneHHou ot 3apsanoB Q;=-0,2 mxKn u Q,=0,5 MxKi cooTBeTCTBEHHO Ha 7;=15
CM U ;=25 cM.

136. KakoBa moTeHIManbHAas DHEPTHUS CHCTEMBI YETHIPEX OJMHAKOBBIX
3apsnoB Q=10 vKI1, pacnonoxkeHHbIX B BEPIIMHAX KBajpara co cTopoHou a=10
cm?

137. Kakywo paboty A4 HYXHO
COBEPIINTH JUISL TOTO, YTOOBI 21 d gz /o a4

Puc. 7
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MEPEMECTUTH 3apsa O U3 TOUKU 4 B TOUKY B B MOJIE€ ABYX TOUYEUHBIX 3apsiaoB O

138. DJIEKTPUYECKOE  TIOJIE
CO3/aHO JIBYMsSI oquHakoBbiMH  TQ a . ;Q Q.
MOJIOKUTEIIbHBIMU TOYEYHBIMU : )
3apsinamu Q. Haiitu paboty A cui noJis Puc. §
HC.

no nepemenieHuto 3apsaa ;=10 uKn
13 TOYKH | ¢ moTeHuuanom ?, =300 B

B Touky 2 (Puc. 8).

139. Ompenenutp padboty A 1O TNEPEMEIICHUIO o)
3apsaa 0,=50 vKx u3 touku 1 B Touky 2 (Puc. 9) B Puc. 9
nosie, CO3JJaHHOM JABYyMs 3apsliaMH, MOAYJb KOTOPBIX

|O=1 MxKn u a=0,1 m. 2a

a a

Q

) Q

140. beckoneunas TUIOCKOCTh 3apsKeHa
OTPHUIATENIHO C  IOBEPXHOCTHOH IoTHOCTRIO 0 =354 uKu/M’. Tlo
HaIpPaBJICHUIO CUJIOBOM JIMHUU TOJISL, CO3JJaHHOTO TJIOCKOCTBIO, JIETUT 3JIEKTPOH.
OnpenenuTh MUHUMaJIbHOE PACCTOSIHUE ( . , Ha KOTOPOE MOXKET MOJIOMTHU K
MJIOCKOCTH DJIEKTPOH, €CIIM Ha PACCTOSIHUU /,=5 CM OH UMeJ KUHETUYECKYIO
suepruto W,=1,28.10"7 k.

141. Kakoii MUHUMaJIBHOU CKOPOCTBIO V,;, HOJKEH 00y1aiaTh MPOTOH,
4TOOBI OH MOT JIOCTUTHYTh IOBEPXHOCTH 3apsKEHHOTO 10 moTeHnuana (@ =400

B meraimmyeckoro mapa paauyca R, €ciau HadaJlbHOE PacCTOSHUE MPOTOHA OT
MOBEPXHOCTH I1apa r=3R?

142. DnekTpoH JABWXKETCS BAOJAb CHJIOBOM JIMHUM OJHOPOJHOIO
JIEKTPUYECKOro nojis. B HekoTopoit Touky mnoms ¢ moreHuuanom (=100 B

AJIEKTPOH UMEN CKOpocTh V=6 Mwm/c. Onpenenuts NoTeHIUal (P, TOYKH IO,

B KOTOPOM CKOPOCTH 31eKTpoHa V,=0,5V.

143. Ilo BepuIMHAM MPAaBHJIBHOIO IECTUYTOJBHUKA CO CTOPOHOU a=5 cM
pacmonoXeHbl paBHbIE TOUeuyHBIe 3apsansl 0=6,6 uKn. Onpenenuts paboty A4
DNEKTPUYECKUX CHJI IIpu nepeHeceHnn 3apsga (,=3,3 HKn wu3 nenrtpa
HIECTUYTOJIbHUKA B CEPEIMHY OJIHOM U3 €r0 CTOPOH.

144. B BepmmHax NMpPaBWIBHOTO HIECTUYTOJBHHUKA CO CTOPOHOU a=5 CM
pacroioKEeHHbIE PaBHBIE 10 MOIYJII0 TOUEUHbIE 3apsabl |Q=6,6 HK, HO 3apsabl
B COCEIHHUX BEpIIMHAX MPOTHBOIOJIOXKHBI MO 3HaKy. Ompenenuts padboty A4
AIEKTPUYECKUX CUJ TIpu nepeHeceHuu 3apsga (,=3,3 HKn wu3 nentpa
LIECTUYTOJIbHUKA B CEPEMHY OJHOM U3 €r0 CTOPOH.

145. HaiiTu pa3HOCTh MOTEHLUHAIOB MEXAY JABYMS TOYKaMH,
HaXOJIIMMUCS Ha paccTossHUU d=0,6 M B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE,
HANpPsHKEHHOCTh KoToporo £=3,6 B/cwm.
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146. Haiit pa3HOCTb NIOTEHLIMANOB A() MexXAy AByMsa Todkamu M u N

noJis OECKOHEYHOW paBHOMEPHO 3apsiKEHHOM TIUIOCKOCTH. I[loBepxHOCTHas
IUIOTHOCTH 3apsijia o =107 Ki/m>. Touku M u N nexar Ha pacctosinuu ;=10 cMm
" ;=15 ¢M OT IIJIOCKOCTH.

147. ]JIBe mnapayiedbHble IUIOCKOCTH 3apSKEHbl C TOBEPXHOCTHBIMHU
miotHocTAME ,=2 MKKi/M® n o,=0,8 MxKi1/M°, HAXOZATCS Ha PACCTOSHHH

d=0,6 cm gpyr or npyra. HailiThu pa3sHOCTb NOTEHUUANOB  A() MEXIy

MJIOCKOCTSIMH.

148. DmekTpuyeckoe I0J€  CO3/aHO OECKOHEYHOM pPaBHOMEPHO
3apsKEHHOM IUJIOCKOCTBIO. [l0oBEpXHOCTHAs IUIOTHOCTH 3apsiaa o=10" Ku/v’.
HalTH paboTy A, HeOOXOIMMYIO JJIs MIepeMeIeHUs] ToueyHoro 3apsana 0=1,6.10"
® Kt u3 Touku M B TouKy N. Touku M mu N nexar Ha pacCTOSIHUU ;=5 CM U
r7=13 ¢cM OT INIOCKOCTH.

149. Oxono 3apsHKEHHOW  OECKOHEYHO MPOTSXKEHHOM — IUIOCKOCTH
HAXOJUTCS TodeuHslii 3apsn 0=2.10° Kn. Ilox neiicTBMeM Tons 3apsii
nepeMenaeTcss Mo CUJIOBOM JIMHMM Ha paccrtosiHue d=20 cMm. mpu 3ToMm
coBepinaercs padbora A=10 mx/[x. HailTu mOBEpXHOCTHYIO MJIOTHOCTH 3apsiaa
O Ha IUIOCKOCTH.

150. Ilpwmaka maccoii m=10" I, Hecymas Ha cebe OJuH DJIEKTPOH
HaxOJWTCS B PABHOBECMM MEXKIy IUIaCTUHAMM IUIOCKOTO KOHJIEHCATOpA.
Onpenenute paccrosiHie d MEXIy IUIACTUHAMU W TOBEPXHOCTHYIO TUIOTHOCTH
3apsia O IUIACTUH KOHJIEHCATOpa, €Clid pa3HOCTh MOTeHUHUanoB paBHa U=600
B. Ilone cunrats OTHOPOIHBIM.

151. Kanuis macna auamerpom d=0,01 MM ynepxuBaercs B paBHOBECUU
MEXKJy TOPU30HTAJIbHBIMU IJIACTUHAMH, PACCTOSHUE MEXAY KOTOPBIMHU (=25
MM. Kakoit 3apsan Q HaxoAWTCs Ha Karlie, €CIM PaBHOBECHUE JOCTUTAETCS MPHU
Pa3HOCTH MOTeHIHanoB A(Q=3,6.10"B

152. DnexTpuyeckoe mosie co3/1aH0 MOJIOKUTEIbHBIM TOUYEYHBIM 3apSI0M.
[Torennuan mons B TOYKE, YAAJIEHHON OT 3apsja Ha =12 cM, paseH (=24 B.

OnpenenuTs BETUYUHY U HAIIpaBJICHUE TPAJUEHTa MOTEHLIMAIA B TOM TOUKE.
153. beckoHeyHas IUIOCKOCTh 3apsyKEHA OTPULATEIBHO C IMTOBEPXHOCTHOM
IIOTHOCTBI0 0 =35,4 uKiw/M’. Tlo HANpaBlIeHMIO CHIOBOM JIMHHH IIOJIS,
CO3/IaHHOTO  IUIOCKOCTBIO, JIETUT AJIEKTpOoH. Onpenenurb MHUHUMAIbHOE
paccTositHuE /, Ha KOTOPOE 3JIEKTPOH MOXKET MOJOMTH K IUIOCKOCTH, €CIM Ha
PACCTOSIHUM /,=5 CM OH MMeJ KMHETHUeCKyIo 3Heprito W=1,28.10"" JTx.

154. K nByM oO4YeHb JJIMHHBIM MapajuIeIbHbIM IUIACTHHAM HPHIIOKEHO
HanpspkeHue U=6 kB IloBepxHOCTHas IUIOTHOCTh 3apsA0B Ha IUIACTUHAX
0 =3,2.10"° Ki/m*. Ompeenuts paccTosiHue d MKy IUIACTHHAMH.

155. 3apsn 0=12,2.10” K1, cocpeloTOueHHbIH Ha MBUIMHKE, TIPUTSIHYICS
K PAaBHOMEPHO 3apsXKEHHOMW IUIOCKOCTH IUIOMAJIbI0 S=2 M ¢ 3apsAIOM €IUHULIBI
noBepxHoctd o =10 Ki/m’. Onpenennts, Kakoe pacCTOSHHE [ IIPH 3TOM
TIpoJieTeNa MbUIMHKA, eclU paboTa, CoBepIIeHHas oneM, paBHa A=56.10" JIx.
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156. B moste 3apsina Q;=2.,223.10"° K nepemernaercst 3apsix 0-=3.10" K.
Boruncnuth paboty A coBepliaeMyro MOJIEM, €CIU NEPEMEICHUE MPOUCXOANIO
MEXTy TOYKaMH C HampshkeHHOCThIo £,=400 B/M u E;=2.10" B/m.

157. B TroOpU30OHTaNbHO PACMHOJOKEHHOM IIJIOCKOM  BO3IYIIHOM
KOHJICHCATOPE B PABHOBECHH YIEPXKHBAIOTCS MBUIMHKH ¢ 3apsmoM 0=4,8.107"°
Kn. KakoBa macca NBbUIMHKH, €CIIA PAa3HOCTh MMOTEHIMAJIOB HAa IUIACTUHAX
A@=60 B, a paccTosHue MeX1y HUMHU d=12.10" m? KakoBa HHIYKIWs 110Js?

158. JlBe mapaienbHble IUIOCKOCTH, 3apsKEHHBIE C IOBEPXHOCTHBIMU
miotTHocTAMH o, =2 MKKI/M® 11 o, =-0,8 MKK1/M®, HAXO/ATCA Ha PACCTOSHHH
d=0,6 cm gpyr or apyra. OnpeneiauTh pa3sHOCTb NOTEHIHAIOB U MexIy
MJIaCTUHAMU.

159. IlpoTton, HadanmbHasi CKopocTh kotoporo V,=100 km/c BieTen B
OJTHOPOJHOE JJIEKTpUUECKoe mojie ¢ HampsbkeHHocThio £=300 B/cm Tak, uTo
BEKTOP CKOPOCTH COBIIAJI C HAIIPABJIICHUEM JIMHUM HaNpsHKEHHOCTU. Kakou myTh
d NOJKEH MPOWTH NMPOTOH B HANPABIEHUU JIMHUN TOJS, 4TOOBI €r0 CKOPOCTh
YABOMJIACK.

160. DnexTpoH, Mpoiiasi B IUIOCKOM KOHAEHCATOPE NYyThb OT OJHOU
IIACTHHBI 70 APYroii, mpuoGpen ckopocts V=10 wm/c. PaccrosHue Mexy
mwiactuHaMu  d=8 Mm. Haiitu: 1) pasHOCTP NOTEHUMATIOB A MEKAY

IUTACTUHAMU; 2) IOBEPXHOCTHYIO INIOTHOCTh 3apsiia O Ha IUIACTHUHAX.

161. JIBe kpyrible METAUIMYECKUE MIACTUHBI paanycoM R=10 cm kaxias,
3apsKEHHBIE Pa3HOMMEHHO, PACIOJIOKEHBI OJHA IPOTUB JIPYroil mapajiesIbHO
apyr apyry. PaccrosHue Mexay mimacTMHaMM d=1 cM, cujga B3aUMHOIO
nputspkenuss  F=2 MH. Onpegenuts pasHOCTh NOTEHUMANOB U  MexIy
IJIaCTUHAMM.

162. Pa3HOCTh MOTEHUMATIOB MEXAY KAaTOJOM M AHOJOM 3JIEKTPOHHOMU
namnel U=90 B, paccrosaue d=1 mM. C KakuM YCKOPEHHEM a JBUIKETCS
AJIEKTPOH OT aHojza K karoay? KakoBa ckopocTh V 31neKTpoHa B MOMEHT yjaapa
00 aHoxa? 3a Kakoe BpeMsl ¢ DJIEKTPOHBI MPOJIETAIOT PACCTOSHUE MEXY KaTO0M
n asoznoM? Ilosie cuuTaTh OJTHOPOJHBIM.

163. Haiitu paboty nepemernienus 3apsaa O=10 uKi u3 Touku 1 B TOUKy
2, HaxXOJAIIMXCS MEXIy JABYMS Pa3HOMMEHHO 3apsDKEHHBIMH OECKOHEYHBIMHU
napajieIbHbIMH IUIOCKOCTSIMHU, €CJIM MOBEPXHOCTHAS IUIOTHOCTH 3apsaa o =0,4
MKKII/M?, @ paccTosHIE MEKIY MIOCKOCTAME d=3 CM.

164. Dnexrtpuyeckoe Toysie 00pa3oBaHO JBYMSI MapajuIeIbHBIMU
IUTACTUHAMU, HaXOASIIMMUCS Ha PacCTOSHUU d=2 CM JIpyT OT Jipyra; pa3HOCTh
noTeHuaioB Mexxay HumMu U=120 B Kakyro CKOpOCTh MOJIyYHII 3JEKTPOH MO/
JEUCTBUEM TIOJIsA, PO 10 CUIIOBOM JIMHUM paccTostHue /=3 mMm? HavanbHas
CKOPOCTb 3JIEKTPOHA PaBHA HYIIIO.

165. Dnexktpudeckoe mojie oOpa30BaHO OECKOHEUHO JJIMHHON HUTHIO,
3apsKEHHON ¢ nuHeiHo# mioTHOCThI0 7=10"" Ki/M. ompenennts pa3sHOCThH
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noTeHuanoB U IBYX TOYEK IMOJIsl, OTCTOSIIINX OT HUTH HAa PACCTOSIHUU ;=5 CM U
r 2:10 CM.

166. DnextpoH, ABWXylMics co ckopocThio V=40000 xm/c, BIeTaer B
MIPOCTPAHCTBO MEXKIY JBYMs IIacTUHKaMu. JlinHa miacTMHOK /=6 cM. Ha
IJJAaCTUHKE KOHJIEHcAaTopa HaloxkeHo Hanpsbkenne U=40 B. Ha ckonbko
YBEIIMYUTCA CKOPOCTh DJJIEKTPOHA IO BBIXOJE €ro M3 KOHAEHcaTtopa II0
CpaBHEeHUIO ¢ HadabHOU? Paccrosinue mexay ooknankamu d=0,5 cm.

167. 3apsokeHHasl Kamejibka Maccou m=5.10" r HaxXoJuTcsl B
MPOCTPAHCTBE  MEXIYy  OOKJIaJKaMHd  TOPU3OHTAIBHO  PACIIOJIOKEHHOTO
KOHJIEHCATOpa, PACCTOSIHUE MEXKTy KOTOphIMH d=1 cM. [1oka mosist HeT, Kamnenbka
nmajaeT paBHOMEpPHO Oiaromapsi Cuje CONPOTHBICHHS Bo3ayxa. Korma k
IUIaCTUHAM MPUKIAIBIBAETCS pPa3HOCTh MnoreHuuaioB U=600 B, ckopocTh
KaneJlbKd YMEHBIIAETCS B JiBa pa3a. Uemy paBeH 3apsj Kaneabku (7

168. Dnektpuueckoe mojie 00pa3oBaHO OECKOHEUHO JJIMHHOM HUTHIO C
PaBHOMEPHO pacnpeiesieHHbIM 3apsaoM. [Ipu mepeHoce ToyeyHOro 3apsja
0=3,2.10"" Kx1 u3 Toukn A B Touky B (TOuKku A U B OTCTOAT O HUTH Ha 3 ¢M 1 9
cM) cmibl moms cosepummik pabory A=107 Jx Onpenenuts JIHHEHHYIO
IJIOTHOCTB 3apsA/ia HUTH.

169. DnexkTpuyeckoe Mojie 00pa30BaHO TMOJOKUTEIBHO 3apsHKEHHOM
OCCKOHEYHO IMHHOW HHUTHIO. JIBUTasCh II0 CHJIOBOM JIMHUM IIOJ JCHCTBHEM
ATOTO MOJIA OT TOYKH, HaXOMSIIEICS HA pacCTOSHUU #;=1 CM OT HUTH, 10 TOUYKHU
r,=4 cM, 0-4acTHIla U3MEHMWIAa CBOIO CKOPOCTh OT 2.10° m/c mo 3.10° m/c. Haiitu
JMHEWHYIO TUIOTHOCTD 3apsija Ha HUTH.

170. IBe miockonapaielbHble IACTUHBI 10113160 110 200 oM’ Kaknas
pacCIlONIOKEeHbl TOPU3OHTANBHO. BepxHsisi mmactTuHa 3akperuieHa.  Kakyro
Pa3HOCTh TOTEHIIMAJIOB HAAO TMPUJIOKUTh K IIACTUHAM, YTOOBI HUKHSS
yAEepKUBajdach B PaBHOBECHU Ha paccTosHUU d=0,5 cM OT BepxHEW, eciu ee
Macca m=4 1. 3apsAapl IUIACTUH PABHBIE, HO Pa3HOMMEHHBIE.

171. Kakyrwo paboTy HaI0 COBEpIIUTh, 4YTOOBI COJU3UTH JIBE HUTH,
OECKOHEYHO [IJIMHHBIE MapaulesibHble C OJWHAKOBOW JIMHEWHOM IJIOTHOCTBHIO
sapsina 7 =3.107° Ki/mm ¢ paccrostaust 7=20 MM 10 75=10 MM gpyr ot apyra?

172. Yepe3 TOUKy, pacnoyIoKeHHYI0 Ha R;=45 cM 0T 3apsaa, CO3Jar0IIero
1oJie, MPOXOAUT OJHA SKBHUIOTEHIMAJIbHAs MOBEPXHOCTh. HampsKeHHOCTh B
aTo# Touke mois E£;=5 kB/M. Ha kakoMm paccrossHum R, OT 3apsjia, CO3/al0IIero
noJjie, HaJAO0 TPOBECTU JAPYTYIO HKBUIOTCHIIMAIBHYIO TOBEPXHOCTh, UYTOOBI
Pa3HOCTb IOTEHIUAIIOB MEKAY HUMU Oblna AQ =25 B?

173. DOnexkTpoH BI€TaeT B IUIOCKHM TOPU3OHTAIBHBIM KOHIEHCATOP
mapamienbHO [UIACTHHAM co ckopocThio V=9.10° wm/c. Haiitu mnomHoe a,
HOPMAlIbHOE (,, U TAHTCHIMAILHOE (I, YCKOpEHHe 3IeKTpoHa uepes =107 ¢
MocJie ero MomaJaHus B KOHAEHCATOP, €CIM PAa3HOCTh MOTEHIMAIOB MEXIY
mactuHamu U=100 B, a paccTosinue d=1 cwm.

174. Kakyro CKOpOCTh TOJYYUT OJJEKTPOH TIOJ JECWCTBHEM TMOJI,
CO3aHHOTO OECKOHEYHOU /JIMHHON HUTBHIO C JMHEHHOW IJIOTHOCTBIO 3apsiia

25



r=2.10" Ki/cm, npubnau3uBIIMCE K HUTH C paccTositHUs B ;=1 cM 0
paccrostiusg ,=0,5 cM.

175. DnekTpoH BiETEN B NPOCTPAHCTBO MEXKIAY IJIACTUHAMU IIOCKOTO
KOHJIeHCaTopa co cKopocTthto F=10 Mwm/c, HampaBieHHOW mMapaiebHO
miactuHaMm. Ha ckosbko mpuOIM3UTCA JEKTPOH K MOJIOKHUTENIBHO 3apsyKeHHON
IJIaCTMHE 3a BpeMsl JBW)KEHUS BHYTpPU KOHAeHcaTopa (1ojie CyYuTaTh
OJTHOPOJHBIM): €CITH PACCTOSHUE MEXIYy IUIaCTUHAMU d=16 MM, pa3HOCTh
noreHmanos U=30 B u miuHa miactul ¢ =6 cMm?

176. DnekTpudeckoe 1moje 0opa3oBaHHOE 0SCKOHEYHO JJIMHHOW HUTBIO C
paBHOMepHO pacmpeneraeHueiM 3apsizom  r=10"" Kin/m. Kakas paGora A
COBepIIAeTCs MpH MepeHoce Todednoro 3apsga 0=3,2.10"° Ki u3 touku B B
Touky C? Touku B u C pacnonoxeHbl Ha paccTOsIHUM 7;=1 c¢cM U ;=9 cM OT
HUTHU.

177. CKONBKO 3IEKTPOHOB COAEPIKHT 3apsifl MbUTHHKH ¢ Maccoit m=10"" T,
€CJIM OHA yJIePKUBAETCS B PABHOBECHH B TNIOCKOM KOHJIEHCATOPE C PACCTOSIHUEM
MEXAY MJIACTUHAMU d=5 MM, 3apsDKEHHBIM JI0 Pa3HOCTH moTeHuuanoB U=76,5
B?

178. JIBe mactuHbl Iwiomaaeso S$=200 oM’ HaXOJATCS B KEPOCHUHE
(&=2,1) Ha paccrossHun r=4 MM apyr ot npyra. C kakod cuioid F oHU
B3aMMOJICHCTBYIOT €CJIM OHM 3apsKEHbI 10 pa3HOCTH noTeHuuanoB U=150 B?

179. Pa3HOCTh MOTEHUIUAJIOB MEXKIY IBYMsI KOAKCHAIIbHBIMU LIMJIMHAPAMHU
c paguycamu R;=3 cM u R,=10 cM, 3apssKE€HHbIMH PaBHBIMU Pa3HOMMEHHBIMU
3apsinamu, paBHa U=450 B
OnpenenuTs TMHENHYIO MIIOTHOCTD 3apsiia 7 Ha KaKJIOM LWJIUHJPE.

180. TIoTOK >1EKTPOHOB, MOJIYYUBIIHUX CBOIO CKOPOCTh MOJ ACHCTBHEM
HanpspkeHust U;=5000 B, Bieraer B cepeirHy MEX]y IUIACTUHKAMH ILIOCKOTO
KoHJIeHcaTopa. Kakoe camoe MeHbllee HamnpsbkeHue U, HYyKHO HaJIOKUTh Ha
KOHJIGHCATOp, YTOOBI SJEKTPOHbI HE BBUICTAJIM U3 HEro, €ClIU JjIMHA
KOHJIEHCaTopa /=5 CM, a pacCTOSIHUE MEXKY IJIaCTUHAMU d=1 cM.

181. IloTeHuuan 3AEKTPUYECKOTO TOJIE B HEKOTOPOW OOJACTH 3aBUCHUT
2

ax
TOJIBKO OT KOOPAUHATHL X : ¢ = —, e KakoBa OyeT Hanps>KeHHOCTh mouist £7

182. DnekTpoH BieTEN B IUIOCKMH KOHAEHCATOp, MMesd cKopocTh V=10
Mwm/c, HampaBleHHYI0 MapayielbHO TIUlacTUHAM. B  MoMmeHT BbuleTa U3
KOHJIGHCATOpa HAMpaBIEHHE CKOPOCTH JJIEKTPOHA COCTAaBHIO yron o=35" ¢
NEepPBOHAYAIILHBIM HAIIPABICHUEM CKOPOCTHU. ONPEIEIUTh Pa3HOCTh MOTEHLIUATIOB
U Mexny ImIacTUHAMU, €CIH JUIMHA TIacTUH ¢ =10 cM, pacCTOsIHUE MEXIY HUMHU
d=2 cm. [lone cunrath OAHOPOIHBIM.

183. IloreHumanm mnoiss, CO34aBa€MOr0 HEKOTOPOW CHCTEMOM 3apsaoB

uMeeT BUI ¢ =a(x* +y*)+bz*, rae a>0 u b>0. HaiiTu BekTOp HampsKeHHOCTH E

U €ro MOJyJIb.
184. IlpumHka Maccol m=10 Mr 0OKOUTCSI B  OJHOPOJHOM
AIEKTPOCTATUYECKOM II0JI€ ¢ pa3HOCThi0 moTeHimanoB U;=6 kB. PaccrosHue
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MEXIy IUIACTUHAMHU, CO3JalIUMu Tose, d=6 cM. Kakoe Hajgo NpUIIOXHUTH
HanpspbkeHre U, K IUIacTMHaM, 4YTOObI TBUIMHKA OCTajllach B PaBHOBECHH,
TOTEPSIB 3apsi/l, paBHbIit 3apsany N=4.10° 31eKTpoHOB?

185. IlsumnEka Mmaccoii m=10""" . B3Bemena B MmIOCKOM KOHJIEHCATOpa,
pPacCTOsSIHUE MEXIY IIacTUHaMHu Kotoporo d=0,5 cMm, npu Hanpsbkenun U=154
B. IIsuinnaka ocBemaercs yiabTpadruoIeTOBBIM CBETOM M, TEPSIET 3apsil, BHIXOIUT
13 paBHOBecHs. UTOOBI BEpHYTh €€ B PaBHOBECHE, HANMPSIKCHUE YBEIMYMINA Ha

AU =8 B. Kakoii 3apsn AQ noTepsiia NbUIMHKA?

186. Mexnay nByMs BEPTHKaJbHBIMU ILIACTUHAMH, HAXOIAIIMMHCS Ha
PacCTOSIHUM d=2 CM JIpyT OT JApyra, BECUT 3apsDKeHHBIN mapuk maccoit m=0,1 r.
[Tocre Toro, Kak Ha MJIACTHHBI ObLTa MOJaHa pa3HOCTh noteHimaioB U=1000 B,
HUTB C LIAPUKOM OTKIJIOHWJIACh HA YrOJ 0=>5". Haiitn 3apsia mapuka Q.

187. B mioCcKuil KOHAEHCATOP IJIMHOM (=5 CM BJETAET JJIEKTPOH MOJ
yriaom 0=15° k mractuHam. DHeprus snekrtpoa W=2.4.10"" Jix. Paccrosuue
Mexay IactuHamMu d=1 cM. OnpenenuTe BEIWYUHY HANpsSOKEHUS Ha
KoHaeHcarope U, mpu KOTOPOM 3JIEKTPOH MPHU BBIXOJE U3 KOHJEHcaTopa Oynaer
JIBUTAThCs TApaJIeNIbHO MJIACTUHAM.

188*. ToHkuii mpsAMOi cTepkeHb JUIMHHOK ¢ =10 cM paBHOMEPHO 3apsKEH
¢ IMHEHHOM TIoTHOCTHIO 3apana r=10" Kin/m. Ha npogo/mkeHHn oCH CTepsKH,
Ha paccTtossHuM =10 cM OT OnmkKalIero KOHIA, HAaXOJUTCS TOYCUHBIA 3apsij
0=10" K. OnpenenuTh crty B3auMOAEHCTBHS F TOUEUHOT0 3apsijia.

189*. Ha nmpomomkeHHH OCH TOHKOTO MPSMOTO CTEP>KHSA, PAaBHOMEPHO
3apsHKEHHOTO C JIMHEHMHOM TIOTHOCThIO 3apsnga =1 HKu/cMm, Ha paccrosHumn
=10 cM OT KOHIIa CTepKHSI HaxoauTcs ToueuHsld 3apsg O=0,1 mMxKi. Bropoi
KOHEI] CTepPKHs YXOJIUT B O€CKOHEUHOCTh. OMpeneanTb cuily £ B3auMoJIeHCTBUS
CTEP>KHS ¥ TOUEUHOI0 3apsija.

190*. ToHKUN IJIMHHBIMA CTEPKEHb PABHOMEPHO 3apsDKEH C JIMHEWHOU
miotHocThio 7 =0,2 wmxKn/cm. Omnpenenuts cwiry F, OeHCTBYIONyI0 Ha
ToueuHblil 3apsa O=10 vKn, Haxoadmuiics Ha pacCTOSHUU F=2 CM OT CTEPKHS,
BOJIM3HU €ro CepeANHBI.

191*. Tonkoe mnoaykonblo paauycoM R=10 cM HeceT paBHOMEPHO
pactipenenennbil 3apsan (0,=0,2 MkKin. B neHTpe KpUBH3HBI MOJYKOJIbLA
HaxoauTcs ToudeuHbld 3apsn (O,=10 vKin. Haiitu cuny B3aumopenctBus F
TOYEYHOT0 3apsAJia U 3apsKEHHOTO MOJTYKOJIbIA.

192%*. 3apsang Q;=10 uKn paBHOMEpHO pacrnpesieseH M0 TOHKOMY KOJbILY
panuycom R=10 cm. OnpenennuTts CUly B3aUMOJICUCTBUS 3apSyKEHHOTO KOJIbIIA €
ToyeuHbIM 3apsaoM (,=0,5 uKi, HaxogsumMces Ha OCH KOJbLa HA pACCTOSTHUU
a=10 cM OT ero 1eHTpa.

193*. OnpenenuTh HANPSXKEHHOCTh £ MO, CO34aBAEMOTO 3apsioM,
PAaBHOMEPHO paCIHpEIEICHHBIM 10 TOHKOMY MpPSIMOMY CTEpPXHIO C JIMHEHHOUN
wioTHOCThIO 3apana =200 uKi/M, B Touke, nexaiiel Ha MPOJOKEHUU OCU
CTepKHs Ha paccrtosHud a=20 cM OT OmmKaliero Kosma. J[mmHa cTepikHs
=40 cMm.
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194*. Onpenenutrb HANpPsHKEHHOCTh E  MOJA, CO3/1aBa€MOT0  TOHKHUM
JUTMHHBIM CTEP>KHEM PaBHOMEPHO 3apsKEHHBIM € JIMHEHMHOUM MIIOTHOCThIO 7 =20
MKKJ1/M B TOUKe, HaXOAIIENCs Ha PACCTOSHUM a=2 CM OT CTEpKHs, BOJU3U €ro
CEPEAUHBI.

195*. MWcnons3ys Tteopemy laycca, omnpenenutb HanpsHKEHHOCTD
ANEKTPUUYECKOTO TOJISI PABHOMEPHO 3apsKEHHOTr0 1apa paauyca R BHyTpu u BHE
niapa, ecim o0beMHas INIOTHOCTh 3apsifia o .

197*. Toukoe KOIbBIIO pamumycoM R=8 cM HeceT 3apsj, PaBHOMEPHO
pacnpeneneHHbi ¢ JmHEWHOW TwioTHOCTRIO =10 HKm/M. Kakosa
HaIpPsSHKEHHOCTh E ANIEKTPUYECKOrOo TMOJIsi B TOYKE PABHOYAAIICHHOM OT BCEX
TOYEK KOJIblla Ha paccTtosiHue =10 cm?

198*. Ha otpeske mpsMoro mpoBojia paBHOMEPHO pacIpeiiesieH 3apsjl C
auHeWHoW mioTHOCThi0 7=1 MkKn/M. Omnpegenuts paboty A cuil moJjsl MO
nepemeniennto 3apsga O=1 uKn u3 Touku B B Touky C. Touku B u C nexar Ha
MPOJOJKEHNN OCH MpoBoja. JyInHa nmpoBoja ¢, TOUKa B JEKUT HA pacCTOIHUU
¢ OT KOHLIA MPOBOJA, TouKa C JIEKUT HA PACCTOSTHUU / OT TOYKH B.

199*. ToHkuii cTepkKeHb COTHYT B MOJYKOJbIO. CTep)KeHb 3apsiKeH C
auHenHoM mnoTHocThio 7 =133 HKn/M. Kakyro paboTy Hajo COBEpIINTh, YTOOBI
nepeHecTH 3apsia O=6,7 HKI u3 1ieHTpa nosyKosbiia B 06CKOHEUHOCTh?

200*. Tlo ToHKOMY TIPOBOJIOYHOMY KOJIBIY pajuyca R, Haxonsiemycs: B
BaKyyMe, paBHOMEpHO pactpezeiieH 3apsa (. IIpuHsB ock kosbla 3a och X,
HalTH 3aBUCUMOCTb IMOTEHIMAJa Ha OCU KOJIbLA OT KOOPAUHATHI X.

201*. Ha naxopsieiicss B BaKyymMe KpYyIJoW OYeHb TOHKOW IIACTHHKE
paauyca R paBHOMepHO pacnpeneneH 3apan Q. [I[puHsaB ock MIaCTUHKH 32 OCh X
HaWTH TOTEHUMANn (P M NIPOEKUUI0 HANPSKEHHOCTH Moyl E, JUId TOYEK,
JeXKaIIMX Ha OCH, KaK PyHKIIHIO X.

202*. 3apan Q=2 mxKn paBHOMEpHO pacmpesienieH Mo o0beMmy Iapa
panunyca R=40 mMm. Halitu noteHunan @, B UEHTpE Wapa.

203*. Yactumbl Macc m u 3apsiaamu O BQ )

o 4 \ a
BJICTAIOT B IIOCKHI KOHJICHCATOP JUTMHHBI / R

nog ymioM [ K TUIOCKOCTH IUJIACTHH, ’ .

BBUIETAIOT ToA yrmoM o (puc. 10). m—\

Onpenenutpb IIEPBOHAYAJIBHYIO @
KMHETHUYECKYIO SHEpPruro W, 4vacTull, eciu Puc. 10
HaNpPsKEHHOCTh TOJIsl BHYTPU KOHIEHCATOpa

E.

204*. IIy4yok »>JEKTPOHOB BXOAUT CO CKOpPOCTbIO V B IUIOCKHH
KOHJIEHCATOp MapajulesIbHO ero miuactuHaM. Hanpsbxkenne Ha koHueHcarope U,
JUIMHA MIacTUH ¢ . CKOJIBKO 3JIEKTPOHOB NOMAJIET Ha IJIACTUHY KOHJEHCATopa B
€MHUIY BPEMEHH, €CJIM Ha BXOJE KOHAECHCATOP MYYOK PABHOMEPHO 3aIIOIHSET

» 5

BCE PACCTOSITHUE MEXAY IUIACTUHAMU d U WMEET IIMPUHY ~6° B HaIpaBICHUU
napayuieabHbIM M1acTuHaM? YKCIo 37IeKTPOHOB B eAMHMIIE 00BEMa ITyCKa 7.
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205%*. Pemuth, NMpu KaKOW pasHOCTH MOTEHIMANOB U MEXay IUIOCKUMU
AIEKTPOJAAMU 3KUTACTCS Tra30Bas JlamIia, €CJIU SHEPrusl MOHU3AIMK aTOMOB rasa
W,=3.10"° Jix. Cpemmss mimHa mpoGera O5IEKTPOHOB B rasze (=1 MM,
pPacCTOSIHME MEX]y TIacCTUHaMu d=1 cMm.

206*. OmnpenenuTh, KakoBa JOJDKHA  OBITh
YCKOpSIIOL[asi  pa3HOCTb  MOTEHLIHMAIOB  V,  4TOOBI
ANEKTPOHBI MPONUIM MO MyTH, YKa3aHHOM Ha puc. 1.
Pannychl 00OKITaIoK MMJIMHAPUYECKOTO KOHJeHcaTopa R;
U R,. IlpunHATH, 4TO TOJIE B 3a30p€ COBIIAJAET C IOJEM
UUAJIMHIPUYECKOTO KOHJIEHCaTopa. Paznoctb
MOTESHITMAIOB MEXK Ty oOKmaakamu U.

207*. DAeKTpox YCKOpSIETCS C  Pa3HOCTHIO
noteHuuanoB U wu jamee BIETaeT TMOCEpPEAUMHE MEXKAY IJIACTUHAMH
KOHJIEHCAaTOopa MapajijiebHo M. PaccTosiHue Mexay TuiacTUHAMU KOHJIEHCAaTopa
h, nnuHa tiactuH S5h. OLEHUTh, Ha KaKOM pPAacCTOSIHUM OT KOHJEHcaTtopa
ANIEKTPOH TEpecedeT MPOJOJDKEHHE BEPXHEHM IUIACTHHBI, €CIM Ha IUIaCTHUHBI
KoHJieHcaTopa nojaano Hanpsbkenue U;=0,01U; U,=0,001U.
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TEMA 5
JNDJIEKTPUKHA U ITPOBOJIHWKHN B SJIEKTPUYECKOM I1IOJIE
OHEPI'MA SJIEKTPUYECKOI'O I10JIA

KoHTponbHbIE BOITPOCHI

1. Kak Bemyt ceOs IuANEKTpUKM B dyekTpuueckoMm mnozne? Yrto Takoe
MOJISIPHBIE Y HETIOJISIPHBIE TUAIEKTPUKU ?

2. Kak BenmMuMHa BEKTOpa MOJSApU3ALMU CBSi3aHA C IOBEPXHOCTHOMU
IUIOTHOCTBIO  CBSI3aHHBIX  3apsnoB? C HANpsSHKEHHOCTbIO  BHEIIHETO
AIEKTPUYECKOTO 101517

3. JlaiiTe onpeneneHrue BEKTOpa dIEKTpUuueckoro cMmenieHus. Kak oH cBsizaH ¢
HaIpsHKEHHOCTBhIO  AJieKTpuueckoro mossi? Kak  CBsI3aHbl  MMOBEPXHOCTHBIE
MJIOTHOCTH CBSI3aHHBIX U CBOOOIHBIX 3apsI0B?

4. Kak Beagyr ce0s MNpOBOJAHMKM B 3jekTpuyeckoro? Yemy paBHa
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIsl BHYTPU 3apsiKEHHOTO MPOBOHUKA?

5. KakoBbl ycrmoBus paBHOBecHs 3apsaoB B npoBogHuke?  Kak
pacrpenensorcs 3apsabl B 3apakeHHOM IpoBoaHuke? Kak pacnpeneneH
MOTEHIHAIT?

6. Uto Takoe »1eKTpOoEMKOCTh mpoBoaHuka? OT yero oHa 3aBucuT? Kak
omnpenensercss  AJIEKTPOEMKOCTh  yeauHeHHoro mapa?  KonpeHcaTopos
pasnmuuHoii  ¢opmbi?  CucTteMbl — KOHJEHCATOPOB,  COCIMHEHHBIX:  a)
MOCJIEIOBATENBHO; 0) MapaienbHo?

7. Kak ompeznensieTcss 3HEPrusi CHUCTEMBI 3apsioB? DHEPrus 3apssKEHHOTO
npoBojHuka? Konnencaropa?

8. [loueMy MOXKHO CUUTATh, YTO PHEPrUs 3aPsKEHHOIO MPOBOJHUKA paBHA
SHEPIUM €ro 3JeKTpuueckoro mnojia? Kak BbIpa3uTh SHEPTUI0 KOHJEHCATOpa
4yepe3 BEJIMUUHBI, XapaKTEPU3YIOIIUE AIEKTPUUECKOTO TOJIs?

METOJUYECKHUE YKA3AHUE K PEILIEHUIO 3AZTAY

1.B 3amayax o TMPOBOJHMKAX B DIJIEKTPOCTATUYECKOM TIOJIE€ HYKHO
MPOAHANM3UPOBATh YCIIOBUS paBHOBECHUS 3apsioB B JaHHOM CHUCTEMBbI
MIPOBOJAHUKOB, YUYHUTBIBAsl, YTO HAIPSIKEHHOCTb 3JIEKTPUYECKOIO MOJS BHYTPHU
3apsDKEHHOTO MPOBOJHHMKA paBHA HYJI0, a MOTEHUHAT OJWMHAKOB IO BCEH
MOBEPXHOCTU TMpoBoaHUKA. Jlro0oe JABMKEHHE 3apsA0oB B  3apsHIKEHHOM
MPOBOJHUKE OyIeT TOMBKO JO TeX TOp, MOKa IMOTEHIMAIbl BCEX TOYEK
MMOBEPXHOCTHU MIPOBOIHUKA HE CPABHSIOTCS.

2. DHeprusi 3apsKEHHOTO MPOBOJHMKA COCPEAOTOYEHA B DIIEKTPUYECKOM
MoJIe, OKPY’KAIOIIEeM MPOBOTHUK, MMOATOMY MOXET OBITh BRIpAKEHA KaK 4epe3
XapaKTEPUCTUKHU MPOBOJIHUKA, TAK U YEPE3 XapaKTEPUCTUKH moJis. [Ipumenenus
3aKOHA COXPAHEHUs PHEPTUU MO3BOJISIET, KAK U B MEXaHUKE, HE paccMaTpuBaTh
caM MpoLECcC UBMEPEHHUSI XapaKTEPUCTUK TOJIS.
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3. BHyTpu [MDJIEKTpUKA, TMOMENIEHHOTO B  AJEKTPUYECKOE  TIOJE,
HaIpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJIsl HE paBHA HYJIIO. DTO MoJie 00YCIOBIIEHO,
KaK BHEIIHUM DJJIEKTPUYECKUM TI0JIEM, TaK M CBA3aHHBIMU 3apsJaMu Ha
MOBEPXHOCTH JUAJIEKTPHUKA.

4. 3anuck Bcex (popMyI cieayeT Mpou3BoauTh B cucteMe eaunui CU. u npu
BBIUMCIICHUSA BCE JIaHHBIE B YCJIOBUSX 3a7ay TAaKXKE€ HYXHO BBIpaXaTh B
SIMHUIIAX ITON CUCTEMBI.

I[TPUMEPLBI PEIIEHW A 3AJTIAY
3ajgada 1.
K mimactTuHaM miockoro BO3AyLUIHOTO KOHAEHcaTopa (&;=1) mpuiioKeHa pa3HOCTh
noteHuuanoB U ;=3000 B. Ilocne oTtkinoHeHus koHaeHcatopa. OT MCTOYHHKA
HAIPSHKEHUST TMPOCTPAHCTBO MEXKAY IJIACTUHAMU 3aroOJHSAETCS J00HUTOM (&;-
2.6). KakoBa Oyner pa3HOCTh NOTEHLUMANOB U, MEXAY IUIACTUHAMU TOCIE
3amnoJHEHUs ?
Pemienue.
Tak kak KOHJEHCATOp OBbUT OTKIIOYEH OT UCTOYHHMKA HAMPSDKEHUS, TO 3apsl Ha
MJIACTHHAX JI0 U MOCIIe 3al0JIHEHUS OyIeT OJTHUM U TEM JKeE.

Q1:Q2

Boipaxas 3apsig KOHIEHCATOpa ONPEeIseTCs U HANIPSKEHNUE;
MOYHO 3aIKcaTh

QI:C] u, , Q2:C2U2 . (2)
9JIeKTpoeMKOCTB INIOCKOT'0 KOHJAEHCATOPa ONPEACIIAETCSI COOTHOIEHUEM

)
d

C

I'ne &y — snexTpuyeckas MOCTOSIHHAS;, &€ — OTHOCUTENbHAS IUAJIEKTpHYECKas
MPOHUILIAEMOCTh; S — IUIOIIAb IUIACTUH KOHAEHCATOPa; d- pacCTOSTHUE MEXIY
IJIaCTUHAMMU.

CrnenoBaTeslbHO, EMKOCTh KOHAECHCATOPA A0 3alI0JIHEHUS

P NY
C = = dl : (3)
Ilocne 3anmonHeHns
£n&,S
c, =222 )

[Moacrasinsis (3) u (4) B (2) u ucnionw3ys ycnosus (1), 3anuiiem
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c&SU, _ £y&,8U,
d d

Orcrona

=24 (©)

&

; ()

[Tpou3Beniém BBIUUCICHUS

U, =—3OOV =115V
2.6

3agaua 2.
JIBe MeTaIMYecKuX LIapuKa, mepsblii ¢ 3apsaom Q,=10" Ki1 u paguycom

R;- 3 cM um BrOopod pammycoM R,=2 cm u noreHuuasom = 9000 B,
HaxXOAMBIIMECA NAJIEKO JAPYr OT APYra, COCAUHSIOT ITPOBOJIOYKOH, €MKOCTBIO
KOTOpOil MOXKHO mpeHeOpeub. HailTu 3apsiasl M MOTEHLMAIbl IIAPOB IOCIHE
COEJIMHEHHUS, a TAaKKe paboTy pa3psia, IPOUCIIEIIIETrO BCIEICTBUE COCTUHEHUS.
Pewienue.

1. 3apsan u moTeHuMAan Kaka0ro mapa mocje COeAMHEHUS MOKHO HaWTH,
€CIIM y4YeCThb, YTO IO 3aKOHY COXPAaHEHUs 3apsla CyMMApHBIA 3apsj LIapoB
OCTaeTCsl HEU3MEHHBIM, a TakXe, 4YTO IOBEPXHOCTh JIIOOOr0 IPOBOJHHUKA
SBJISIETCS. SKBUIIOTEHUIMAIBHOM, T.€. MOTEHLHAIbl O0OMX IIAPOB MOCJE pa3psiaa
OyAyT OJIMHAKOBBI.

1o 3akoHy coxpaHeHus 3apsna

0+0~0,+0; , (D

Beipaxast 3apsiabpt Q,, Q; uQ 2,’ yepe3 AIEKTPOEMKOCTH U TOTEHIUATIBI
0=Co02; 01=Cip; 0,=C>p, (2)

['ne ¢ — oOmmii noTeHuran mapoB MOCle COSAUHEHUS.
DNEKTPOEMKOCTH YEIMHEHHOTO IIapa CBsI3aHa C €ro PaiiyCoOM COOTHOILIEHUEM

C=4ngR 3)
[ToaTomy
C1:4TES()R1 . C2:4TE80R2 . (4)

O6benunsst (4) u (2) u noactasisis ux B (1) momyuum

Q1+TES()R2([)2:( 47'[80R1+47I€0R2)(P . (5)
Otcrona
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o= O, +4ne, Ry,
4rsy(R, + R,)

HOI[CT&BJ'I?IH YUCJIOBBIC 3HAYCHUA U TPOU3BCAA BBIYUCIICHUA, ITOJTYYHUM

(6)

107 KI+493.1448.85¢10 2 F /m+2+102m+9+10°V

— - = 5400 V.
3.14+8.85-10 ° F/m(3+2)+10 2 m

Ucnonb3ys Beipaxkenue (2), (4) u (6), HaliieM Temepb 3apsiabpl IIApOB MOCIE
COEIUHEHMUS

4re R (O + 47 R, 0,) _ R (O, + 476, R, 0, )
4rey(R, + R,) R, +R,

Q; =C 9= ~1.810°Kl,

Q) =Cyo="2C@H % R0,) _y 5193k
R +R,

2. Paboty pa3psja HailiéM, UCIOIb3Ys 3aKOH COXpaHEeHUs sHepruu. Pabora
paspsia OyneT paBHA pa3HOCTH MEXKIY CYMMapHOM OJHEpPrue IapoB 10
COEMHEHMSI U O0IIEH HEpPIruu Nocie paspsaa.

A=W;+W,-W | (7

['ne W,;, W, — sHepruu mapoB 0 coeAuHeHus; W — o01mas sHeprus mapos 1mocie
pa3psna. Ho nanHbie yciaoBHs 3aa4l MOKHO 3aIMCaTh

2 2
VVl — Ql — Ql , (8)
2C, 8mgyR,
C,p,>  4ne R0,
W, = 2;02 _ 022(p2 , (9)
W= (O, +475,Ry,)’ _ @O+ 475, R ,)” . (10)
2(C, + () 87sy (R, + R,)
[Toncrasass (8), (9) u (10) B (7), nomyuum
2 2
O n 4rey Ry, (O + 475, R,0,)’ (11)

8y R, 2 87ey (R, + R,)
[TogcraBUM YKCIIOBBIE JaHHBIE U IPOU3BEAEM BBIYHUCIICHUS
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A=2.410"7.

3aodaua 3.

[IpocTpaHCTBO MeXy MIACTUHAMM IUIOCKOTO KOHAEHCATOpPA BBIMOJIHEHO
JUBJIEKTPUKOM, AUDIICKTPUUECKAsi BOCIPUUMUYUBOCTH KOTOPOro ¥ = 1.
Ha nnactunsl KoHAEHCATOpa nojilana pasHocTh noteHuuanoB U = 4000 B. Haittu
MOBEPXHOCTHYIO IUJIOTHOCTH 3apsijla Ha IUIACTUHAX G M.H. JUAJIEKTPUKE G,
Paccrosinue Mexay miacTuHaMu d = SMM.
Pemenue
[ToBepxHOCTHAs TIJIOTHOCTH CBSI3AHHBIX 3aps/IOB HA JAUDJIEKTPUKE G, YUCIECHHO
paBHa  MOZYJIIO  BEKTOpa  NOJSIPU3alMM, KOTOPBIA  MPOMOPLUUOHATIEH
HaIpPs)KEHHOCTH MOJIA B IUDJIEKTPUKE.

6.~P=ygoE . (1)
Tak Kak B OJTHOPOJIHOM I10JI€
E=U/d . (2)
To
U 1 F 4000V ¢ Kl
c.. =y, E=ye,—=1-885107" — ——=7.1-107" —-. 3
na Z 0 Z Od m 5.10—2m m2 ( )

BeIpazuM Tenepb HanpsKEHHOCTh 3JEKTPUUYECKOTO MOJS Yepe3 NOBEPXHOCTHYIO
IJIOTHOCTB 3apsija Ha MIaCTUHAX

E= v_o . (4)
d &¢
N
o= g,eU . (5)

d
I[JI}I HaXOXKICHUA G HYXHO HaWTU OTHOCHUTCIIBHYIO  JTHUIJICKTPUYCCKYIO
MMPOHHULOACMOCTb JHUOIJICKTpUKA &, KOTOpasa CBA3aHa C ,Z[I/ISHCKTpI/I‘ICCKOfI
BOCIIPUUMYHUBOCTBIO COOTHOIICHHUCM

e=l+y . (6)

[Toncrasnss (6) B (5), moaydum
0_2‘90(1+Z)U Ofsﬁ

2 9

m (7)

HpOBCpI/IM COOTBCTCTBUC CAUHHIL

=141
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Tabnuia BapuaHTOB

No Homep 3amau No Howmep 3amau

BapuUaHTa BapHUaHTa

1 1 51 |86 129 |26 26 |76 111 |154
2 2 52 |87 130 |27 27 |77 112 | 155
3 3 53 |88 131 |28 28 |78 113 | 156
4 4 54 |89 132 |29 29 |79 114 | 157
5 5 55 (90 133 |30 30 |80 115 | 158
6 6 56 |91 134 |31 31 |81 116 | 159
7 7 57 192 135 |32 32 |82 117 |160
8 8 58 193 136 |33 33 |83 118 | 161
9 9 59 |94 137 |34 34 |84 119 | 162
10 10 |60 |95 138 |35 35 |85 120 | 149
11 11 |61 |96 139 |36 36 |67 121 | 150
12 12 |62 |97 140 |37 37 |68 122 | 151
13 13 |63 |98 141 |38 38 |69 123 | 152
14 14 |64 |99 142 |39 39 |70 124 | 153
15 15 (65 |100 |[143 |40 40 |71 125 | 154
16 16 (66 |101 |144 |41 41 |72 126 | 155
17 17 (67 102 |[145 |42 42 |73 127 | 156
18 18 |68 |103 |146 |43 43 |74 128 | 157
19 19 (69 |104 |147 |44 44 |75 106 | 158
20 20 |70 [105 | 148 |45 45 |76 108 | 159
21 21 |71 106 | 149 |46 46 |77 110 | 160
22 22 |72 (107 | 150 |47 47 |78 111 | 161
23 23 |73 108 | 151 |48 48 |79 112 | 162
24 24 |74 (109 | 152 |49 49 | 80 113 | 148
25 25 |75 |[110 | 153 |50 50 |81 114 | 147

33,[[3‘-11/1 A CaMOCTOATCIIbHOI'O pCIHICHU A

1. KakoBa mOBEepXHOCTHas IUIOTHOCTb 3apsja MPOBOJSILErO IIapa
nuamerpoM d = 20cm. [llap 3apsixen ao noreHuuana g=10 B.

2. Ilpunumas 3emnro 3a mpoBojamui map paauyca R = 6400 xwm,
ompeAenuTh 3apsin ( W TOTEHUWAl ¢ 3€MJd, €Cld  HampsHKEHHOCTh
AIIEKTPUUECKOTO MO 0KO0JIO €€ moBepxHocTh £ = 100 B/Mm.
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3. Iapuk. 3apsoxeHHbli a0 mnoreHuuanma ¢ = 800 B, wumeer
TOBEPXHOCTHYIO IIOTHOCTB 3apsiaa 6=0,3-10”Ku/m” Haiiti paanyc mapuka R.

4. IMapux paguycom R = 2 cM. 3apsiKaercs OTPULIATENIBHO 10
norenuana ¢ = 2000 B. Haittu maccy m Bcex 3JE€KTPOHOB, COCTABJISIONIUX
3apsijl, COOOIEHHBIN IAPUKY MPHU 3apsIKeE.

5. TloBepxHOCTHas TJIOTHOCTH 3apsAaa MPOBOASLIETO Imapuka 6=3,2-10°
"Kn/m* Haiitn HaNpspKEHHOCTh E M moTeHIman ¢ mnojs B TOUKE, YAAJIEHHOW OT
noBepxHocTu mapa Ha 3 R,,. Paguyc mapa R, = 0,2 m.

6. M3ommpoBaHHOMY mapy cooOmimmd 3apsix pasesii Q = 10° Kn.
OnpenenuTe HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS HA PACCTOSIHUM I' = 5 CM OT
MOBEPXHOCTH 1Iapa, €CIIM U3BECTHO, YTO MOTEHIIMAN I1apa paBeH ¢ = 1,82 10° B.

7.  3apan 0=0,5 uKn paBHOMEpPHO pacrpeesieH Ha MTOBEPXHOCTH IOJIOTO
METAJUIMYECKOTO IIapuKa paauycom R=25 cm. Haitm norenuman ¢ m E
HaIPSKEHHOCTh JIEKTPUYECKOTO TOJIS B LIEHTPE IIAPUKA, HA €T0 TOBEPXHOCTH U
Ha PacCTOSIHUU 7=5 CM OT LIEHTpa IIapuKa.

8. Omnpenenuth, 10 KAKOro MOTEHHHAIA (@ 3apsHKEH MPOBOISAIIMN Iap,
€CJIM B TOYKaX, yJaJEHHBIX OT €ro MOBEPXHOCTH B BaKyyme Ha ;=5 cM u 7,=10
CM MOTEHIHAIIBI paBHbI COOTBETCTBEHHO ¢,;=300 B 1 ¢,=210 B.

9.  Onpenenuts HANPSIKEHHOCTh £ W NMOTEHIMAI ¢ IOJI, CO3AABAEMOI0
PaBHOMEPHO 3apsKEHHOI chepoil ¢ MOBEPXHOCTHOI IOTHOCTHIO 3apsna o=10"
Ki/M°, B TOUKe, ylaleHHO# Ha 7,=16 cM OT leHTpa cepsl, M Ha =35 cM OT
Hero. Paguyc cdepsr R=20 cm.

10. Merannuyeckuii map IUaMeTpoM d=2 CM 3apsbKeH 0 MOTEHLHala
¢=300 B. Kaxas pa6ota A coBepuraercs mpu meperoce 3apsiaa 0=10" Ki/v®, u3
To4ku B Touky C? Touku B u C pacnosioxkeHsl Ha pacctosHuu ;=40 cm u r,=50
CM OT LIEHTpa I11apa.

11. Ilpu mnepeHoce TOYEHYHOrO 3apsaa B IOJE, CO3JAHHOM IIApOM,
3apsUKEHHOM 0 moTeHmuana ¢=600 B, cosepmaercs paGora A=6-10" JIx.
Huamerp mapa d=cm. Yeky paBeH NepeHOCUMBbIH 3apsn (), eclid OH
nepeMenaercs ¢ paccrosiuus »;=40 cM OT IieHTpa IIapa Ha paccTosiHue r,=50
cm?

12. KakoBa miomaap S TMJIACTUH IUJIOCKOTO KOHJIEHCATOpa, €CIIH K
00KJIa/IKaM HPHIIOAKEHA Pa3HOCTh noTeHmmanos U=90 B, 3apsy miactun Q=107
K11, 1 paccTosiHHE MeXLy HUMH d=5-10" m?

13. Ilnockuii KOHAEHCATOP 3apsiKeH 10 pazHocTH noreHuuanos U=1000 B.
Cwia B3aMMOJENUCTBUA MEXAY IUIACTHHAMHU KOHJIEHCATOpAa, €CIIM PACCTOSHHE
Mexay miactuHamu d=0,1 cm?

14. Ha miacTMHaxX IJIOCKOrO KOHJIEHCATOpa PaBHOMEPHO pacIpe/esieH
3apsi C IOBEPXHOCTHOH mioTHOCThIO 0=0,2 MKKim/M®. PaccrosHme Mexmy
miactuHamu d;=1 mm. Ha ckonbko AU M3MEHUTCS pa3HOCTh TOTEHIMAJIOB Ha
ero oOKJIaJIkaM MpU YBEIMYEHUH PACCTOSTHUS MEXAY IIaCTUHAMU 10 d,=3 MM?

15. PaccrostHue Mexay MiacTUHAMU CIOASIHHOTO KOHAEHcaTtopa d=2,2 MM,
a IJIoIIaab KaXkKIou S=6-10" M>. TlnacTunbl nputsaruBarotces ¢ cuion F=0,4 mH.
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OnpenenuTh pa3HOCTh MOTEHUMANOB U MeXAy IUIACTUHAMU M DJIEKTpUYECKas
IIPOHULIAEMOCTH CIIFOBI £=3.

16. Ilmockuii KOHAEHCATOP COCTOUT M3 2-4 KPYIUIBIX IUIACTUH PaguyCcoM
R=20 cm xaxpas. PaccrossHue mexnay muactuHamu d=5 M. Konnencarop
MPUCOECINHEH K HMCTOUYHUKY Hampsbkenuss U=3000 B. ompenenuts 3apsan Q u
HaMpsHKEHHOCTh £ MOJIs KOHJAEHCATOopa, €CI AUAJIEKTPUKOM OyayT: 1) BO3ayX,
2) CTEKJI0, TUAJIEKTPUYECKasl MPOHUILIAEMOCTh CTEKJIA £=7.

17. Paccuurtarh, C Kakoil cCuiIol F NPUTATUBAIOTCA Jpyr K Apyry,
IUTACTHHBI 3apsSHKEHHOrO IIJIOCKOTO KOHJIEHCATopa, €MKOcTh KoTtoporo C, a
pa3HocTh noteHnuanoB U. PaccrosiHue mexay riactuHami d.

18. Uemy paBeH MOTEHIHAN Iapa paguycoM R;=3, ecim eMy cOoOOIuTh
sapsn Q=107 K W OKpYXHTh €ro JApPyrMM IIapoM pamuycoM R,=4 cwM,
KOHLEHTPUYECKUM C IEPBBIM U COEAMHEHHBIM C 3eMIIEi?

19. Kakoi#t panuyc R nomkeH UMeTh 11ap, MOMEIICHHBIM B Macio, 4TOObI
OH HMMEJl TaKylO € €MKOCTb, KaK M CPEpHUECKHIl KOHAEHCATOP C paguycamu
oOkimagok R=10 cMm u R,=10,5 cM, B KOTOPOM MPOCTPAHCTBO MEXIY
OOKJIaJJKaMH 3aIOJIHEHO MacioM. JludyekTpuuyeckass MPOHUIIAEMOCTh Macia
e=2,5.

20. 2 KOHUEHTPUYECKHE METAITMYECKUN 3apsKEHHBIE Cepbl paauycaMu
R, u R, (R;=6 cM , R-=10 cMm) HecyT Ha cebe 3apsiael ;=107 Kt u 0,=2-10" K.
Haiiti Hanps>KeHHOCTh U MOTEHIMAaN B Toukax: 1) ;=5 cMm, 2) =8 cm 3) r;=15
cM (ot meHTpa chep).

21. JIBa MeTaluIMYECKHUX IIapa paguycamu R;=2 cM U R,=6 cM COeqMHEHBI
MPOBOJTHUKOM, €MKOCTBIO KOTOPOTO MOXKHO mpeHeOpeusb. [llapam cooOmien
3apsan O=1 uKi. KakoBa noBepXHOCTHasI INIOTHOCTb 3apsiiOB G| U G, Ha mapax?

22. Iap pagmycom R;=6 cm 3apstkeH no noreruuana ¢,=300 B, a map
paguycoMm R,=4 cM — 1o noreHuuana ¢,=500 B. Onpenenuts noTeHIMAN IAPOB
¢ TOCIie TOro, Kak HUX COEAUHWIM METaUIMYECKHUM MPOBOJHHUKOM, €MKOCTBHIO
COEJIMHUTEILHOTO TPOBOJHUKA MPEHEOPEYb.

23. Mexay IIacCTUHAMU IIJIOCKOTO KOHJIEHCATOpa HaXOAUTCS IJIOTHO
npuiieraroias crekiissHHas miactuna ( €=7). KonaencaTop 3apskeH 10 pa3HOCTH
noteHuanoB U;=100 B. Kakoa Oyner paszHocTh mnoreHnuanos U, eciau
BBITALIUTh CTEKJISTHHYIO IUIACTUHY U3 KOHJIeHcaTopa?

24. 24, K BO3gymHOMYy KOHAEHCATOpPY, 3apsKEHHOMY JO Pa3HOCTH
noteHuuaoB U;=600 B © OTKIIOYEHHOMY OT HMCTOYHHUKA HaIpPSKEHHS
MPUCOEIMHIIN NApAJJIENbHO BTOPOM HE3apsKEHHBIM KOHJEHCATOpP TaKUX Ke
pa3MepoB, HO ¢ audnekTpukoM (papdop). Onpenenuts AUIIEKTPUUECKYIO
npoHUIaeMocTh (hapdopa, ecnu mocie NPUCOeTUHEHHUs] BTOPOTO KOHAEHCATOpa
Pa3HOCTh NOTEHIMATIOB yMeHbIuaack 10 U,-100 B

25. Konpgencatop emkoctbio C;=0,2 Mk® ObLI 3apsKEH A0 HANpPSKEHUs
U=320 B. Ilocne TOro, Kak €ro COEIMHWIM NapajUIeIbHO CO BTOPBIM
KOHJICHCATOPOM, 3apsKEHHBIM 10 HanpsbkeHus U,=450 B, HanpsbkeHne Ha HEM
m3MeHmwioch 10 U,=400 B. Beruucnutb eMKOCTh BTOpOro koHaeHcaropa C.
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26. Tpu OAMHAKOBBIX KaIUIM PTYTH, 3apsOKEHHBIX noTeHuuana ¢=20 B,
ciuBaroTcs B oAHy. KakoB norenmuan ¢ oopa3oBaBuieiics Karim?

27. Jlpa wapa, oxamH muamerpoM d,/=10 cm u 3apsmom Q;=6-10""Ku,
npyroi — quametrpoM d,=30 cM U 3apsaoM Q2=-2-10'9 K, coeqnHsaoT JIMHHOMN
TOHKOM MPOBOJIOKOHM, EMKOCTBIO KOTOPOH MOXKHO TpeHeOpedn. Kakoit 3apsg A0
MEPEMECTUTCS 1O HEN?

28. 3apspkeHHbId 1o noreHuumana ¢,=100 B map paguycom R;=20 cm
COCIMHSIOT C HE3apsHKEHHBIM IIapOM JMHHBIM NPOBOJHUKOM. Ilocne 3toro
CO€IMHEHUs MOTeHUuan 1mapoB okazaics ¢=300 B. KakoB paguyc R, BTOpOro
mapa?

29. IloBepxHOCTHasi IUIOTHOCTh 3apsAja Ha IUIACTMHAX  IUIOCKOIO
koHmeHcatopa  0=3-107 Ku/m’. Ilnomams miactumsl S=100 cm”. EMKoCTb
koHsieHcatopa C=10 n®. Omnpenenutrb CKOPOCTh ¢, KOTOPYIO MNPUOOpETaeT
AIEKTPOH, IPOWU/IS B KOHAEHCATOPE MyTh OT OJJHOM IIJIACTUHBI 0 IPYTOM.

30. Kaxo#t 3apsin () mpoiijier mo MmpoBoAaM, COCAUHSIONIMM OOKJIagKaM
IUIOCKOTO  KOHJIEHCATOpa C 3aXHMaMH aKKyMyJaTopa IMpU MOTPYyXKEHUU
KOHJIeHcaTopa B KepocuH (e=2)? Ilnomaas miacTuHbl KoHAeHcaTopa S=150 oM’
paccTosiHie Mexy miactuHamu d=5 mM, DJIC akkymynsaTopa €=9,42 B.

31. Ilnockuii  KOHIEHCATOp 3apANWIM IPU TIOMOIIM HCTOYHUKA C
Hanpspbkeauem U=200 B. 3atem koHaeHcatop ObUI OTKJIIOYEH OT HMCTOYHHKA.
Kakum cTaHer HanpsiKEeHUE MEXIY IIACTHHAMU, €CJIA PACCTOSIHUE MEK]y HUMU
yBenuuuth oT d;=0,2 MM, 10 d,=0,7 MM, a TPOCTPAHCTBO MEXY IJIACTHHAMHU
3aMO0JIHUTH CIOA0M (£=7)?

32. Koupnencaropel emkoctbto C;=1 MK® u C,=0,7 MK® 3apsKeHbl 10
pazHoctu norteHuuanoB U;=20 B u U,=50 B cootBetcTBeHHO. [locne 3apsiaku
KOHJIEHCATOPbl COEIUHWIN OJHOMMEHHBIMH MOdt0caMu. ONpenennTbs pa3HOCTh
noteHuanoB U Mexay 0OKIaAKaMu MOCJE UX COETUHEHHUS.

33. Konpgencaropel emkoctbto C;=4 Mk®D 3apsbkeH [0 Pa3HOCTH
noteHuuanoB U;=10 B. Kakoii 3apsng (@ Oyner Ha oOKIagkax 3TOTO
KOHJICHCATOpa, €CJIM K HEMY IMOJKIIOUNTh MAPAIIIEIBHO JPYrol KOHJEHCATopa
eMkocThio C,=6 Mk®D, 3apsokeHHOM A0 pasHocTH moTeHnuanoB U,=20 B?
CoeauHeHbl 00KIaAKU, UMEIOINE PAa3HOMMEHHBIE 3apsibl.

34. MeramiudeckoMy Mmapy ¢ paaumycoM R; cooOmunu 3apan Q; u
COEQVMHWIM €r0 TOHKOM JUIMHHOM IPOBOJIOKOMN C HE3apsKEHHBIM LIAPOM, PaanycC
kotoporo R,. Ompeaenuts 3apsa (0 W NOTEHUHAT ¢ KaXKJIOro IIapa IOcie
COEJIMHEHHUS. 3apsiI0M ITPOBOJIOKU TPEHEOPEYb.

35. JlBa mpoBoasmMx Mmapa, paguycbl KOTopbelx R;=4 cMm u R,=10 cwm,
MMENH 3JIeKTPUYEcKHe 3apsiasl cootBercTBeHHo Q,=+0.6:107 Kin u 0,=-3-10"
Kn. Kak mnepepacnpenenutbest 3apsifbl, €CIM IAPhl COEAUHUTH JJIMHHBIM
MPOBOAHUKOM? 3apsiIoM ITPOBOJIOKU ITPEHEOPEUb.

36. KongeHcartop, 3apssKeHHBIM A0 pasHocth noreHuuanoB U;=20 B,
COCIMHWIM C 3apsDKEHHBIM J0 pa3HocTh noreHuuanoB U,=4 B ¢ npyrum
KoHAeHcaTtopoM eMKocThio (C,=33 wMk®d. Onpenenuts €MKOCTb MEPBOTO

38



KoHaeHcaTopa C;, eci HampshkeHue Ha OOKIIaJKaX KOHJEHCATOPOB IMOCIE UX
coenuHenus U=2 B (coeauHsnuch OOKIaKaMH, HUMEIOIIME Pa3HOWMEHHBIC
3apsbl).

37. Kongencatop emkocthto C;=1 MK® 3apsskeH 10 Pa3sHOCTH
norenuanos U;=100 B. [pyroii koHmeHcatop eMkocTbhio Cr=2 MK®D Takxke
3apspKeH 10 pas3HocTu noreHuuanoB U, Haiitu U,, ecnu U3BECTHO YTO IIpU
COEIMHEHUH PAa3HOMMEHHBIX OOKIAJ0K HANpsDKEHHE Ha TJIaCTMHAX O0Ka3ajoch
paBabiM U=200 B.

38. JlBa mpoBojsmux mapa, paanycbl kKoTopbix R;=10 cm m R,=5 cm,
3apsbkeHHble 110 noteHiumaioB ¢,=20 B wu ¢,=10 B cooTBeTrcTBEHHO,
COCIMHSIIOTCS. TOHKUM MPOBOAHUKOM. HalTH MNOBEpPXHOCTHBIE MJIOTHOCTH
3aps10B IIAPOB MOCIIE UX COETUHEHUU.

39. Tpm 3apspkeHHbIX LIapuka, paauycamu R,;=1 cm, R,=2 cm, R;=3 cm
coenuHuau mnpoBosniokoi. Kak pacmpenenserca oOwuid 3apsag O MexIy
mapuKamu?

40. JlBa mapuka, paadychl KOTOPBIX OTJIMYAIOTCS B 5 pa3 3apsHKEHbI
paBHBIMM OJHOMMEHHBIMHM 3apsigaMu. BO CKOJBKO pa3 HU3MEHUTCS CHJIa
B3aMMOJICHCTBUS MEXKy HUMHU, €CIIU UX COEAUHUTH ITPOBOJIOKOM?

41. Mexny IUIaCTUHAMU 3apsSKEHHOrO IUIOCKOTO KOHJEHCATopa BBEIU
JTUBJIEKTPUK C JUAJIEKTPUUECKON MPOHULAEMOCTBhIO € TaK, YTO OH MOJIHOCTHIO
3amojgHWI 00BEeM MEXy IMOJOBHHKAMHU IUTOHaAei riacTuH. Bo ckonbko pa3
M3MEHUJIOCH HAIPSKEHHUE Ha MIACTUHAX?

42. TImockuil KOHIEHCATOp C pasMepaMH IUIacTHH S=25x25 cM® u
PAcCTOSIHUEM MEXAy IIacTUHaMu d=0,5 MM 3apspKeH 10 Pa3HOCTH NOTEHLIMATIOB
U;=20 B u otxirouen ot ucrounnka. KakoBa Oynet pazHocTh moTeHImaios U,
€CJIM [JIACTUHBI Pa3IBUHYTh 10 pacCTOSHUA d,=5 MM?

43. Ilap paguycom R;=6 cMm 3apsixkeH no noreHumana ¢;=300 B. Ero
COEMHWIN MPOBOJHUKOM C IIAPOM, 3apsKeHHBIM 10 ¢,=500 B. Kakoi momxeH
ObITh paauyc R, BTOpOro mapa, 4TOObl IOCJIE COEIUHEHHUS YCTAaHOBUJICS
noteHnuain p=380 B? EMKOCTbIO COEAMHUTEILHOTO MMPOBOIHHUKA ITPEHEOPEUb.

44. PaccrosiHue Mexay IUIaCTUHAMH IUIOCKOrOo KOHJeHcaropa d;=1 M.
[Ipu n3MeHenus paccTosiHus 10 d,=3 MM Pa3HOCTh MOTEHI[MAIOB U3MEHUJIAch Ha
AU=22,6 B. KakoBa moBepXHOCTHas IUIOTHOCTh 3apsja G Ha OOKJIagKax
KOHJIeHcaTopa?

45. Paamyc neHTpaJIbHOM JKHMIIBI KOAKCHAJIbHOTO Kabens r=1,5 cM, paauyc
obomoukn R=3,5 cM. Mexay LEHTpaJbHON KHIOM U 000JI0YKON MpHUIIOKEeHA
pazHocTe  moTeHuuanoB  U=2300 B. Beruucnurs HaIps)KEHHOCTD
AIIEKTPUYECKOrO Mo £ Ha paCCTOSHUU X=2 CM OT OCH Kabersl.

46. Bo3nymHbld  [WIMHIPUYECKUHA  KOHJEHCATOp  MMEET  paauyc
BHYTPEHHEr0 LWIMHApa r=1,5, paguyc BHemHero muiauHapa R=3.5. Mexny
HWJIMHIpaMU TPWIOKEHa pa3HocTh noteHunanoB U=2300 B. Kakyro ckopocTs
9 TONYYUT AJIEKTPOH MOJ JACUCTBUEM MOJIA 3TOr0 KOHJEHCATOpa, JBUTASICh C
paccTosiHus [1=2.5 CM J0 pacCTOsAHUS [,=2 CM OT OCU UMJIMHJpA.

39



47. HallTu eMKOCTh C(PEepHuecKOro KOHJEHCATOpPa, COCTOSLIEr0 M3 JABYX
KOHUEeHTpuueckux chep pamuycamu R;=10 cm u R,=10.5 cm. IIpoctpancTBO
Mexay cdepamu 3amnogHeHo MacioM. Kakol paauyc JOKEH HMETh Iap,
MOMENICHHBIA B MacI0, YTOOBI UMETH TaKYIO K€ EMKOCTh?

48. Pamuyc BHYTpEHHETO Il1apa BO3AYIIHOTO CPeprUuecKOro KOHJIEHCATOpa
r=1 cM, pagunyc BHemiHero mapa R=4 cM. Mexay mapamu NpuiIokKeHa pa3HOCTh
noteHuuanoB U=3000 B. HailTu Hanps»eHHOCTb 3JEKTPUUECKOTO IMOJS Ha
PACCTOSIHMM X=3 CM OT LIEHTPA IIapOB.

49. IlpoBogHUKH.  3apsyKEHHbIE  OJUHAKOBBIM  3apsioM,  MMEKOT
noteHuansl ¢,=40 B u ¢,=60 B. Kakum OyaeT moTeHIan 3THX MPOBOJIHHUKOB,
€CJIM COCIMHUTDH UX TOHKOU MPOBOJIOKO?

50. Ilnockuii KOHAEHCATOpP, MEXIY OOKIagKaMHh KOTOPOTO HAXOIUTCS
CIIOAsIHAs  IUTACTUHKA (€=7), MNPHUCOEOUMHEH K aKKyMyJATOpY. 3apsj
koHneHcaropa paBeH (O=14 mxKn. Kakoi 3apsan 40 npouaer npu ynaleHUH
TJIACTUHBI?

51. [Ba xonameHcaropa eMmMkocTtbio C;=2 MK® um C,=3 MK® coeauHEHBI
mocjeoBaTelbHO U TpucoeAuHeHbl Kk Oarapee, DJIC B kotopoit &€=30 B.
Onpenenuts 3apan () KaxAOro KOHJEHCATOpa W PAa3HOCTh MOTEHHHAIOB U
MEXIy €ro 0OKIaKaMu.

52. K 6arapee ¢ 3/IC ¢=300 B moaxiroueHsl Ba IUIOCKUX KOHACHCATOPA
emkocTsiMu C;=2 n® u C,=3 n®. Onpeaenuts 3apsan O u Hanpsbkenue U Ha
IUIACTMHAX KOHJEHCATOPOB IIPHU NapauIeIbHOM COETMHEHHH.

53. K o6arapee ¢ DJIC &=100 B mnpucoenuHuiv mociaeaoBaTelbHO TPHU
KOHJIeHCcaTopa, eMKOCTH KoTopbix paBHbl C;=0,1 Mx®, C,=0,15 mMx®d, C;=0.06
MK®. Onpenenuts 3aps] KaXIOro KOHIAEHCATOpa M Pa3HOCTh MOTEHLHAIOB
MEX]Ty ero OOKIaIKaMH.

54. Konpencarop emkocthio C;=0,6 MK® Obu1 3apspKEH 10 HaNpsHKEHUS
U;=300 B u coenunen co BTopbIM KoHAeHcatopoMm C,=0,4 Mk®D, 3apssKeHHBIM
no Hanpsoxkenuss U,=150 B. Haiitu Benuuuny 3apsiga A(Q), NEPETEKIIEro ¢
IJTACTUHBI IEPBOT0 KOHAEHCATOPAa Ha BTOPOM.

55. Konpgencatopst C;=0,2 wmx®, C,=0,6 wMxD, o

1 2
C;=0.3 Mmx® n C,~=0,5 Mmx® coenuHEHBI, KaK MMOKAa3aHO Ha
pucyHke 1. Pa3zHocTs nmoteHiuanoB Touek 4 u B U=320 B.
BpauciuTh HanpsyKeHUE Ha KaXKJI0M U3 KOHJAEHCATOPOB. |—|c3 Ca
Puc. 1

56. JlBa BO3AYIIHBIX KOHJEHCATOpPAa E€MKOCTHIO
C1=C2=2'10'10 @ Kaxapli, COCAUHEHBLI IOCICIOBATECILHO M TMOJKIIIOYEHBI K
uctounuky, DJIC xotoporo &=10 B. Kak u3meHuUTCS 3apsigi KOHIAEHCATOPOB,

€CIM IPOCTPAHCTBO MEXJy IUJIACTUHAMHU OJIHOTO U3 HHUX 3alOJHUTH
JIADJIEKTPUKOM C JUAJIEKTPUUYECKON MPOHUILIAEMOCTBIO £=27
57. Tpm OJUHAKOBBIX MJIOCKUX KOHJIEHCAaTOpa COEJIMHEHBI

v -11
nocyenoBaTenbHo. EMKOCThIO Takoil Oatapee koHueHcatopoB  C=9-107" .
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o 2
[Tmomane kaxaon miuactuabl S=100 cMm”, quaneKkTpuk-cTekino, Kakosa Tonmmna
crekna’? JlusnekTpuyeckasi MpOHUIIAEMOCTh CTEKJIA €=7.

58. Konpgencaropel C;=0,2 Mx®, C,=0,1 Mx®D, 1L C3
C;=0,3 mx®, C,~0,4 Mx® coennMHEHHI KaK MMOKAa3aHO Ha ‘ ‘
O

puc.2. Onpenenuts eMKkocTh C 6aTapen KOHIAEHCATOPOB.
e
Puc. 2

59. Konpgencatopslr C;=10 mMx®, C,=4:10 MKD ,

C;=2-10 Mmx® u C,;=3-10 mx® coeguHeHBl TakK, KaK IMOKa3aHO Ha puc. 2.
Omnpenenuts AnekTpoeMKocTh C 6aTapen KOHIEHCATOPOB.

60. JIBa konaeHcaropa eMkocTh 1o C;=0,5 Mk® coeqnMHEHbI MapaIeNbHO.
[locnenoBaTenbHO K HUM NPHUCOEIUHEH KOHJEHcaTop eMKOCThio Cr=1 mkd.
OnpenenuTs 3apsi] KaKJI0ro KOHJEHCATOpa M Pa3sHOCTh MOTEHIIMAJIOB Ha €ro
oOKJIa/IKax, €CJIiM JIaHHasi CUCTeMa KOHJACHCATOPOB MPUCOEIUHEHA K OaTapee C
OJ1C =20 B.

61. KoHmeHcarop MOCTpOEH U3 7 JIATYHHBIX JIKCTOB, HPOJIOKEHHBIX
CTEKJITHHBIMH MPOKJIAIKaMH TOIIIUHON 10 d=2 MM. [1n01maap 1aTyHHbBIX JTUCTOB
M CTEK/ISHHBIX IPOKIANOK OJMHAKOBA M paBHa S=200 cM’. JlmdiekTpuueckas
MIPOHUIIAEMOCTH cTekia ¢=7. Haiitu eMkocth C KOHAEHCaTOpa, eciiu n=21.

62. barapes u3 3-X MNOCIEOOBAaTEIbHO COEIUHEHHBIX KOHIAEHCATOPOB
C=100 n®, C,=200 n®, ;=500 n® npucoeIuHEHAa K aAKKYMYJSATOPY, KOTOPBIii
coobmmn Oatapero 3apsa O=3,3 HKn. OnpenenuTh HaNpsHKEHHE HA KaKIOM
KOH/JIEHCATOpE.

63. JlBa konaeHcaTtopa, eMmkoctbto mno (C=0,4 MKk® coeIUHEHBI
nocieaoBatenbHO. [lapannenbHo K HUIM IPUCOEANMHEH KOHJEHCATOP €MKOCThIO
C;=0,2 wmx®. Onpenenuts 3apal KaKIOTO KOHAEHCAaTOpa U Pa3HOCTb
MOTEHIIUAJIOB Ha €ro OOKJIaJKax, €cld JdaHHas CUCTEeMa KOHJEHCATOPOB
npucoenuuera k 6arapee ¢ 9C =20 B.

64. [IBa BO3mymHbIX KoHAeHcatopa eMKocTbio C/=5 Mk® u C,=30 nd
COCJMHEHBI TOCJIEIOBATEIbHO M TOAKIIoUeHbl K Oatapee ¢ DJIC €=20. 3arem
BTOPOW KOHAEHCATOp 3aiuBaeTcsi kepocuHoM. Kakoi 3apsg () mpoTeyeT npu
»TOM 10 1enu? Jusnekrpuyeckas NpOHUIIAEMOCTb €,=2.

65. Emxocth OaTapeu KoHAeHCaTOpOB HA puc. 3 C=5
Mk®. KakoBa emkocte C; u 3apsg (; TMepBOTO
xonzgencaropa, ecmm C=1 mMx® u Cy=4 wmx®, a P G
noABe/IcHHOe Hanpspkenue U=220 B?

Puc. 3
66. Konnencaropsl ¢ emxoctsimu C;=2 MKD ,

C3 Cx
C,=2 Mk® , C;=3 Mx®D, c,=~1 Mk® coequHEHBI KaK =
NMOKa3aHO Ha puc. 4. Halith obumii sapsn QO A
O0arapen KOHAEHCATOPOB Pa3HOCTh MOTEHIMAJIOB [1C4
U touek A u B, ecnu HampspkeHUE Ha OOKIaaKax '
4eTBEpTOro KoHaeHcaropa pasubeiM U,~100 B. Puc. 4
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67. JIBa BO3IYyWIHBIX KOHJAEHcaTopa eMKOCThio (C=0,2 HD KaKIbIi
COCJIMHEHBI TIOCJIEIOBATENIBHO U MOJKIIOYEHbl K UCTOYHUKY HampsikeHus U=30
B. Ilocne 3apsaku KOHAEHCATOPHI OTKJIIOYAKOTCS OT UCTOYHHUKA, 3aT€M BHYTPb
OJIHOTO W3 HHUX BHOCST AMAJIEKTPUK ¢ £€=3. UeMy paBHO HanpsbkeHue U, Ha 3TUX
KOHJICHCATOpax IMOCJIE 3al0IHEHNS?

68. JlBa OJMHAKOBBIX IUIOCKMX BO3AYLIHBIX KOHJIEHCATOpPA COCIMHEHBI
MOCJIEIOBATENBHO K OaTapero, KoTopas moAkiIodeHa K uctouHuky ¢ JJC =12
B. Onpenenutb, HACKOJIbKO H3MEHHUTCS HAlpsHKEHHWE HA OJHOM W3
KOHJIEHCATOPOB, €CJIM IPYTOM MOTPY3UTh B TpaHC(HOpMATOPHOE MACIIO.

69. JlBa OQMHAKOBBIX IUIOCKUX KOHJIEHCATOpa COEIUHEHBI MapajuiebHO U
3apsbKeHbl A0 pa3Hocth mnoreHuuanoB U=150 B. Omnpenenuts pa3HOCTH
MOTEHIIUAJIOB HAa KOHAEHCATOpaX, €CIU IIOCJIE OTKIIOYEHHS] OT HCTOYHHUKA
HalpspKeHWsT 'y OJIHOTO  KOHJIGHCATOpa YMEHBIIWIA —PACCTOSHUE MEKITY
IJIaCTUHAMU B JIBa pasa.

70. JlBa OIMHAKOBBIX IUIOCKUX BO3AYLIHBIX KOHAEHCATOpPAa E€MKOCTHIO
(=100 nd kaxnaplii coequHEHbl B OaTapero mocienoBaresbHO. OnpenenuTb
HACKOJBKO HW3MEHHUTCS €MKOCTb Oarapeu, €ciM MPOCTPAHCTBO MEXIY
MJIACTUHAMU OJTHOTO U3 KOHJIEHCATOPOB 3alOJHUTh NapaduHOM (£=2).

71. Ilnockuii BO3AYWIHBIA KOHAEHCATOP COCTOUT W3 TpEeX IUIACTHUH,

._: « COCJIMHCHHBIX, KaKk  IIOKa3aHO Ha  pwuc.S.

Onpenenuts  €MKOCTh  KOHAEHCATOpa, €CIHu

Puc. 5 IUIomanb, Kakaod 1wracthuHel S=100 CMZ, a
paccTostHie Mexay TuracTuHamu d=0.5 cum.

72. HWMeetcs Tpu pa3IUYHBIX KOHJIEHCATOPA, EMKOCTh OAHOTO U3 HUX C;=2
MK® Koraa Bce Tpu KOHIEHCATOpa COEAUHEHBI TOCIEA0BATENBHO, EMKOCTh LIENHU
paBHa Cy;=1 mx®. Korna Bce Tpu KOHIAEHCATOpa COEIMHEHBI MapaulesIbHO, TO
emMkocth nemu C=11 Mk®. Onpenenuts emxoctu C, u C; 1OBE APYyrux
KOHJIEHCATOPOB.

73. B muiockuil BO3MYIIHBIM KOHJEHCATOpP C IUIOMIAJbI0 OOKJIAIo0K S U
paccTosiHHeM MeXQy HuMu d  BCTaBieHa MapaiebHO  OOKIaaKam
MeTa/InyecKasl TUJIaCTUHKA, pa3Mepbl KOTOPOW paBHBI pa3MepaM OOKIIAJIOK.
OnpenenuTe €MKOCTh KOHJIEHCATOpa IIOCJIE BHECEHUS IUIACTUHKH, €CIu €€
TOJIIIIMHA HEMHOTO MEHBIIE d U PacIoIOKeHa OHAa HA PACCTOSIHUM / OT OJHOU U3
OOKJIa/IOK.

74. Mexnay  oOKknagkaMd — IJIOCKOTO — BO3AYIIHOTO  KOHZAEHcaTopa
(paccrossHne wMexay oOkmamkamMu d, TUIOMaab OOKIagoK S) BBOAUTCS
napaielbHO  OOKJIagKaM  MeTaTMdecKas IUIaTWHA TOMIMUHOW  d;=d/3.
Omnpenenuts eMkocTh C/ KOHAEHCATOpPa ¢ BBEICHHON MPOBOIALIEHN TUIACTUHKOM.

75. Haitn pa3HOCTb MMOTEHIHAT (Q(-(; MEXKIY TOUKAMHU
“a” m “6” cxemsbl, U300paxkeHHOM Ha pucyHke 6. Emxoctn —f |—‘l—| =

konaeHcaropo C;=0,5 Mx®, C,=1 Mx®, ¢ 3/IC E,;=2 B u C, C,
E2:3 B. ‘
— ——
€1 ¢ &
Puc 6
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76. B BO3yIIHBIN KOHAEHCATOP BHECEHA AUAJIEKTPUYECKas IUIACTUHKA C
7 JIVAJIEKTPAYECKON TPOHUIAEMOCTBIO €=2 U PACIIOIOKEHA KAK

NoKa3aHo Ha puc.7. OnpenesmTh BO CKOJIBKO Pa3 H3MEHUIACH

7z
/ 2// €MKOCTb KOHJIEHCATOPa [P BHECEHUU B HET'O INTACTUHKH.
1 d )
) 2
Puc. 7
77. Onpenenuts pa3HOCTh IOTEHUUAIOB @1-(; A

C3

%

. 1
MEXAy TOYKaMu “a” u “6” B cxeme, M300pakeHHOW Ha ——
puc.8

|
|
Pnc.8 €

78. Ilnockuii  BO3AYWIHBIM  KOHAEHCATOp  3apsOKeH 10 Pa3HOCTH
noreHuanoB U=50 B u oTkiIIOYEeH OT UCTOYHUKA HanpsikeHus. [locme 3Toro B
KOHJICHCATOp TMapajuleIbHO OOKJIaJKaM BHOCHUTCS METAIMYECKUH  JIUCT
tommuHON d;=5 MM. [limomaau 0OKIag0K U METAJUTMIECKOTO JINCTA PABHBI.

79. B cxeme, u300pakeHHOW Ha puC.9, E€MKOCTHIO

Oaraped KOHJEHCATOPOB HE MEHSeTCS MpH 3aMbIKaHUU IC—ll—| =5
kmoua K. Onpenenuts C. K[ ::|
* <

Puc.9

80. Konpencaropel C; u C, npu moMouiu
nepexiatoyaTenss K MNpUCOeNUHSIOTCS CHayana K
Oarapee ¢ JJIC €, a MOTOM K HE3aAPSIKEHHOMY 1
kouaeHcaropy C; pwuc.10. Haittu 3apsag Q, ~— [z
KOTOPBIN MOSIBUTCSI HA KOHAeHcaTope Cs.

1
Ly

s~
=
e
 Higlhs
I
|

81. Bozmyuinelii koHAEHCATOp €MKOCThI0 C, 3aMOIHSIOT JUAJIEKTPUKOM C
JURIIEKTPUYECKOW MpoHUIaeMocTbio ¢. KoHneHncartop kakoil emkoctu C, Ham0
MOJIKJIFOYUTH MOCIEA0BATENbHO C JTAaHHBIM, YTOOBI Takasi OaTapess BHOBb MMela
emkocTs C?

82. HalTm €eMKOCTh CHCTEMBI KOHIEHCATOPOB, BKJIKOYEHHBIX MEXKIY
Toukamu A u B, kak nokasano Ha puc.11. |

I
C
- |

o

oW

C
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83. barapes u3 YETBIPEX

OZIMHAKOBBIX KOH/IEHCATOPOB BKJIFOYCHA oJ—{ HH H }J OJ_{ HHHH }J
C CCcC|C C ClCC

OJMH pa3 nmo cxeme puc.l2a, a apyrou

paz — mo cxeme puc.126. B kakom o 0
Cllyua€  €MKOCTb  Oartapen  Oyner a Puc.12
OosbIE?

84. Kak uzmenutcd 3apsaa Q U pa3HOCTh NOTEHIMATIOB

U o6Oxnamok xonaencaropa C; (puc.13) mpu mpoboe G
koHjiencaropa C,? Bo ckoibko pas ? L _{ G
Ci
OUO
Puc.13

85. Uerblpe KOHJEHCAaTOpa COEAMHEHBI MO cXeMe, H300pakKeHHOW Ha
puc.14. Tlomrockl MCTOYHMKA HAMNPSIKEHUS MOXKHO ﬁ

(Y2 e 99

HpI/ICOGI[I/IHI/ITI: a0o0 K ToukaM “a@” u “g¢” mubo K

ToukaM “‘m” um “n”. EMKocTH KoHIeHcaTopoB C 1=2

MK® u C,=5 Mx®. Haiitu emxoctn C, u C,, npu

KOTOPBIX 3apsabl HAa OOKJIAJKax BCEX KOHACHCATOPOB

0 MOJYJI0 OyAYyT paBHBI MEXIy OO0 HE3aBUCHMO

OT TOro, KakHUM CIOCOOOM OyJeT NpHCOEIUHEH B Puc. 14
HMCTOYHUK KOHJEHCATOPA.

86. 3apsn kaxpoil mmactunsl O=10" Ki, sneprus xonmencaropa W=0.4
MKJ[K, CHJa B3aMMHOTO NPUTSKEHHMS IacTuH F=5-10 H. Omnpenennts
pa3HOCTh NOTEeHIMAIOB U MEXy TUIaCTUHAMU U PACCTOSHUE d MEXTY HUMH.

87. Ompenenutb, Kakoe KOJWYECTBO TEIIOTHl () BBIACIUTCS TPH
3a3eMJICHUH 3apsKEHHOTO0 /10 ToTeHrana ¢=3 kB mapa paguycom R=3

88. Ilmockuii KOHAEHCATOp C IUIONIAJbI0 TUIACTHH S=300cm> Ka)Kaast
3apsikeH 10 pazHoctu noteHuuanoB U=1000 B. Paccrosanue Mexay miacTHHaMU
d=4 cm. Jlmdnextpuk ctexio (€=7). OnpenenuTs SHEPTUIO TIOJII KOHAEHCATOpa U
IJIOTHOCTH HEPTHUS MOJIS.

89. Illap, morpykeHHbIi B KepocuH, uMeer mnoteHuuan ¢=4500 B u
TIOBEPXHOCTHYIO INIOTHOCTB 3apsiaa 6=11 mxKi/m®. Haitti snepruro mapa W.

90. IInacTuHBI MJIOCKOTO0 KOHJEHCATOpA MPUTATUBAIOTCS APYT K APYLY C
cunoit F=0,05 H. ITnomanp xaxmoit mractunsl S=100 cm’. Haiiti 06beMHYIO
IJIOTHOCTH PHEPTUM W TOJI B KOHJEHCATOPE.

91. Pa3HOCTh MOTEHIMAJIOB MEX]Y IUIACTUHAMHU IUIOCKOTO BO3YIIHOTO
KOHJIEHcaTopa ¢ mioma s S=100 cv® kaxnas pasaa U=280 B. [ToBepxHOCTHAS
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IUIOTHOCTh 3apsija Ha miacTuHax 6=495 uKn/m’. Haiitn sHepruio mons W B
KOHJIEHCATOPE U CUILY IPUTSHKEHUS TUIaCTUH F.

92. Kongencaropsl emkoctbto C,;=1 Mx®, C,=2Mx® u (C;=3 ™MD
BKJIIOYEHBI B Lenb ¢ HamnpsbkenneM U=1,1 kB mnapamiensHo. Onpenenutsb
HHEPTUIO MOJIS B ATON OaTapee KOH/IEHCATOPOB.

93. Iliomanp MIACTUH IUIOCKOTO BO3QyHIHOTO KoHAeHcaTopa S=100 CMZ,
paccTosiHhE MEeXTy HUMU d=5 MM. Haiitu, kakas pazHocts notennuanos U Obiia
MPUIOKEHA K IUIACTUHAM, €CJIM W3BECTHO, YTO IpPHU pa3psie KOHIAEHcaTtopa
BIACIMIOCE W=4,19 M/x Tera.

94. Kongencatopsl emkoctbto C;=1 wMk®, C(C,=2 wMx®d, C;=3MxD
MOCJIEOBATENBHO BKJIKOYEHBI B Lenb ¢ HanpspbkeHuem U=1,1 kB. Onpenenuts
sHepruu W;, W, u W3 kaxxn0oro KOHAeHcaTopa.

95. Kakoe KOIWYECTBO TEIIOTHl W BBIIEIUTCSA NMpU paspsale ILTOCKOTrO
KOHJICHCATOpa, €CIM Pa3HOCTh IOTEHIMAIOB MexAy IactuHamu U=15 kB,
paccrosiaue d=1 MM, IIomak miacTHHbl S=300 cM’, TUAIEKTPHK — c1roaa (6=7)

96. PacctosHre MexAy IUIACTUHAMM IUIOCKOTO KOHJIEHCATOpa d=2 MM,
pasHocTh mnoteHuuanoB U=600 xB. 3apsa xaxpoirt mnactunsl (=40 uHKIIL.
Onpenenute 3Heprur0 W nojs KOHAEHCATopa U CUIy F B3aUMHO NMPUTSKECHHS
IIJTACTHUH.

97. Ilpu paspsnake O6atapeu, coctosieit u3 20 mapamiebHO BKIFOYSHHBIX
KOHJIEHCATOPOB eMKOCThi0 Cy=4 MKD Kaxablid, Beiaeamioch W=10 [Ix Temna.
Onpenenuts, 10 KaKOW pa3HOCTH MOTEHIIMAIOB ObLIN 3apsyKEHbI KOHJICHCATOPHI.

98. Kakoii 3apsin cooOliieH mapy, eciu map 3apsbkeH 0 noteHiumana ¢=10
kB, a sHeprus, 3anacennas mapom W=2,02 Ix.

99. Pammychl oOkmanok chepudeckoro koHaeHcatopa R;=1 M u R,=2 wm.
DHeprus noJjs, 3aKIF0YeHHOro Mexay ookmaakamu W=20,2 mJlx. KakoB 3apsn
QO xoHaeHcaropa?

100. K nmactuHaMm KOHJEHcATOpa, KaXkaas W3 KOTOPBIX HMMEET IUIOIMIAlb
S=100cM’, IpUIOKeHa pasHOCTh moTeHImanoB U=280 B. HampsskeHHOCTD oI
B koHieHcaTope £=550 B/cMm. Onpenenuts sHepruto W nosis B KOHJAEHCATOPE.

101. PaccrossHme Mexay  IJIACTUHAMM  3apsDKEHHOTO  IUIOCKOTO
KOHJICHCATOpa YMEHBIIWIM B JBa pa3a. Bo CKONBKO pa3 M3MEHUTCA DHEPIUs
noyisi B KOHACHCATOpE, €CIM KOHAEHCATOp OTKJIOYEH OT HCTOYHHUKA
HaIpsKeHUs ?

102. PaccrosHre MexAy IUIACTUHHAMHU IIJIOCKOIO KOHAEHcartopa C
TUDJIEKTPUKOM M3 TpopapuHUpoOBaHHOW Oymaru (€=2) paBHO d=2 MM, a
HanpspkeHue Mexxay ooxmagkamu U=200 B. Hailtu maoTHOCTh W SHEPTUH TOJSL.

103. IllecTtp OAMHAKOBBIX KOHAEHCATOPOB COEIWHWUIIM MapajuieJbHO B
Oarapero u 3apsmamu g0 U=4000 B. Ilpu paspsinke Oataped BBLACITUIOCH
W=0,24 [ terna. KakoBa eMkocTh C 0HOTO KOHJIeHCaTopa?

104. JIBe wmeTamnuMyeckue IUIACTHHBI PACIOJIOXKEHbl MapauieibHO Ha
pacctostauu d=0,6 cm npyr oT npyra. HanpspkeHHOCTb mosist Mmexay Humu E=700
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B/cm. Kakas sueprusi W 3amaceHa B TakOM KOHJEHCATOpe, €CIU 3aps] Ha
mnactuHax O=0,8 mKui?

105. 3apskeHHBIM KOHAEHCATOP MOJKIIOUWIA MapauieIbHO K TAKOMY K€
HEe3apsHKEHHOMY KOHJIEHCAaTopy. Bo CKOIBKO pa3 H3MEHWIIACh SHEPTUSI OJIA?

106. KongeHncatop 3apsawiv A0 pazHoctu noTeHnuaioB Ul=200 B u
OTKJIIOUMIIM OT HWCTOYHMKA HamnpspkeHus. Korga mpocTpaHCTBO — MEXKIY
IJJACTUHAMM 3alOJHUIN AURIEKTPUKOM, PAa3HOCTh MOTEHIMAJIOB CTaja paBHA
U2=100 B. OmnpenenuTh AUAIEKTPUYECKYIO MPOHULIAEMOCTbh UAJIEKTPUKA €.
EMKOCTh KOHJIeHCaTOpa 6e3 mudnextpuka pasna C=10" ®. Kakyio pabory A
MIPOU3BEIIH, 3AIIOJIHSS IPOCTPAHCTBO MEXKY TUIACTUHAMU JTUBJIEKTPUKOM?

107. PaccTosiHe MexXJy IUIACTHHAMM IUIOCKOIO KOHJeHcaTopa d=0,5 cM,
TUANIeKTpUK-niapaduu (€=2), miomanp miactuabl S=100 oM’ Konpaencarop
3apsianiid A0 pazHoctd noreHnuanoB U=200 B u, He oTKiIOuYasi OT UCTOYHHUKA
HaMpsDKeHUS, BBIHYJM JUANEKTpUK. Ha CKONBbKO UW3MEHWIach JHEPTHs
KOHJIeHcaTopa?

108. JIBa ynaneHHBIX H30JMPOBAHHBIX Iapa paauycamu R; U R, Obuin
3apsDKEHBl 10 MOTEHLHANIOB (O U (P, COOTBETCTBEHHO. 3aT€M HUX COEOUHUIIN
TOHKUM ITPOBOAHUKOM. Uemy paBHO U3MeHEHU dHepruu AW cucrema mapoB?

109. EmkocTth miockoro konjaeHcatopa C=2 Mk®, IHUAJIEKTPUK-CIIOAA.
Konpaencarop 3apsawim 10 pasHoctd noteHuuanoB U=600 B u oTkimo4YmiIn ot
ucTOYHMKA HampspkeHus. Kakyio paboty 4 HY>XHO MPOU3BECTH, YTOOBI BHIHYTh
crony (e=6)?

110. PaccrositHue Mexay TUTACTMHAMH IUIOCKOTO KOHJEHCaTopa paBHO d=1
CM, IUIOIIAb KAXIOM MmIacTHHbl S=100 cM’, IUAIIEKTPUK-BO3AyX. KongeHncarop
3apsiiwiid 10 pasHoctd mnoreHnuanoB U=800 B u 3areM OTKIIOYMIM OT
WUCTOYHMKA HampspkeHus. Kakyro HYXHO coBepmuTh padoTy A, dYTOOBI
Pa3IBUHYTH MJIACTUHBI 3apSXKEHHOTO KOHJIEHCATOpa JI0 pacCTOSHUS B d=3 cM?

111. JIBa Mmetaimmmueckux mapuka paguycamu R;=3 cMm u R,=4 cm nmeror:
NEpPBBIM MMOTEHUHAN, (=3 KB, a Bropout-3apsan Q,=20 uKn. Halitn snepruro W,
KOTOpasi BBIAEIUTCS MPU Pa3psALIKE, €CIH IIAPHI COEAUHUTH MPOBOAHUKOM.

112. TInockuii KOHAEHCATOP 3AMOJHEH AUIEKTPUKOM M HA €ro IJIaCTUHBI
MoJiaHa pa3HOCTh MoTeHIuManoB. Ero sHeprus npu 3toM paBHa W=20 mk/[x.
[Tocne ToOro, Kak KOHJEHCATOp OTKJIIOYWIM OT HWCTOYHUKA HaIPSKECHUS,
JUAJIEKTPUK BBIHYJIM U3 KOHJIEHcAaTopa. PaboTa KOTOpYyrO HaI0 ObLJIO COBEPIIUTH
MPOTUB CUJI DJEKTPUYECKOTO TMOJS, YTOOBI BBIHYTH JMAIEKTPUK, paBHA A=70
MK®. HallTh JuAINEeKTPpUYECKYI0 TPOHUIAEMOCTD IUAJIEKTPUKA.

113. Ilnockuii BO3AYWIHBIM KOHAEHCATOP 3apsiAWiM 1O Pa3HOCTU
noreHiaioB U=700 B wu, He OTKIOYasgs OT HWCTOYHHMKA HaIpPSOHKEHUS,
pPa3IBUHYJIM IUIACTUHBI JI0 pacCTosiHUSA d>=2 cM (IIEpBOHAYAIBHOE PACCTOSIHUE
d;=1 cm). Kakas npu sTom Obuta mpowusBeneHa padboty A? Ilnomans xaxmoit
IUIACTUHBI KOHAeHcaTopa S=100 cm’.

114. IlpoctpaHcTBO MEXAy IUIaCTUHAMHM IUIOCKOTO  KOHAEHCATopa
samonHeHo DapdopoM (e=5), 06beM kortoporo V=100 cm’. IToBepxHOCTHAS
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IJIOTHOCTh 3apsA/ia Ha IUJIACTUHAMM KOHJEHcaTopa 6=8.85 aK/M°. BBIUMCIUTS
paboTy A, KOTOPYIO HYKHO COBEPIIUTH ISl TOTO, YTOOBI YJIAUTh ITUAJIEKTPUK
U3 KOHJIEHCATOpa.

115. 3apspxeHHblid map paanycoM R;=2 ¢M NPUBOIUTCS B CONMPOTUBIICHUE C
HE3apsDKEHHBIMU  IapoM  paaumycoM R,=3 cm. Ilocne Toro, kak mIapel
Pa3bEMHIWIM SHEPTUST BTOPOro IIapa okaszanoch paBHoul W,=0,4 JIx. Kakou
3apsia O; ObUT HA TIEPBOM IIIape A0 COMPUKOCHOBEHHS CO BTOPHIM?

116. Konaencarop emkoctbto C;=0,7 H® 3apsauiaud A0 Pa3HOCTH
noteHuuanoB U=1,5 kB W OTKIIOYMIM OT MCTOYHHMKA HAIpPSIKEHHS. 3aTeM K
HEMY MPHUCOCIUHWIN TapaieIbHO KOTOPOW HE3aPSIKEHHBIM KOHJIEHCATOP
eMkocThto C,=0,45 u®. Kakoe konmuuecTBO sHepruu W nenutcs mpu paspsie
1IOCJIE COETMHEHMS?

117. Ilnockuii BO3ayuIHbld KOHIeHCAaTOp eMKOocThio C=1 H®D 3apsikeH 10
pasHoctu noreHuuasnioB U=300 B. Ilocine oTkIOYEHHS OT UCTOYHHKA
HaIpsDKEHUS PACCTOSIHUE MEXIy IUIaCTUHAMM ObLUIO YBEIWYEHO B 5 pas.
Onpenenuts padoTy A BHEIIHUX CUJI TTO PA3IBUKEHUIO IJIACTHH.

118. Omnpenenuts KOJWYECTBO TEIJIOTHI W, BBIAEIUBIICHCS TpPH
COCIMHEHUH  TIPOBOJOM  BEpXHUX  (HE3a3eMJIEHHBIX  OOKIJIaJIOK  JIBYX

KOHJZIeHCaTOpoB  puc.15). Pa3HocTh mOTEHIMAIOB

U, U,
———————— MEXIY BEPXHUMH OOKJIAQAKaMH KOHIEHCATOPOB U
o L Loq v P P

% % 3emyield coorBeTcTBeHHO paBHbl U;=100 B u U,=-50 B.

Emxocth koHzeHcatopoB C;=2 MK® u C,=0,5 MxD.

Puc. 15 119. Onpenenuth KOJWYECTBO IIIEKTPUUYECKOU

sHepruu W, nepelieaiiee B TEIJIO NPU COSAUHEHUU
OJTHOUMEHHO 3apsKEHHBIMU OOKJagkamu KoujaeHcatopoB C;=2 Mk® u C,=0,5
MK®D, 3apsxenHbIx 10 HanpsbkeHus U;=100 u U,=50 B cooTBETCTBEHHO.

120. IIaTte mnapayyIeNbHO COEAVMHEHHBIX OJWHAKOBBIX KOHIEHCATOPOB
emkocThio Cy=0,1 Mx® 3apspkaroTcs A0 oOiiei pazHoctu noteHuuanoB U;=30
kB. Onpenenuts cpeHIO MOIIHOCTh pa3psaaa <N>, ecnu Oatapes pa3psiKaeTcs
3a =1,5 Mxc. OctaTounoe Hanpsikenue pasuo U,=0,5 kB.

121. N mapoBbIX Kamenab pagdycoM I 3apsbKEHbl JO OAWHAKOBOTO
noTeHnuana ¢;. Bce kammm coeauHstoTcs B OAHY Ooiblryto. OnpenenuThb
M3MEHEHHUE JIEKTpUIECcKOr sHepruun AW.

122. lap panuycom R;=60 cm, 3apsukeHHbIH A0 noTteHnuana ¢;=150 B
COCIMHEH TOHKOW MPOBOJIOKOW ¢ mmapom, umerommm 3apsg (0,=30 vHKn u
ANEKTPUUECKYI0 3Hepruto W=18 M/, U He3apsHKEHHBIM IHAPOM E€MKOCTBIO
C;=5 n®. OnpenenuTh U3MEHEHUS UX 001Iel s3Heprun A W nocie coequHeHusI.

123. JIBa mnockux KoHueHcaropa eMmkocTsmMu Cl u C2 coenuHWIN
MOCJEOBATEIbHO W 3apsAauiud  OT wucTouHuka Hanpsbkenus U. Ilocne
OTKJIFOYEHHS OT UCTOYHHMKA KOHJEHCATOPhI EpEeCcCOeMHIIN napasuienbHo. Kakas
sHeprus AW BBIIEAUTCS NPU Nepe3apsaKke KOHAEHCATOPOB.

124. TInockuid BO3MYyIIHBIA KOHAEHCATOpP ¢ Iwiomanpio no S=80 oM’ u
pPacCTOSIHUEM MEXAy HUMU d=1,5 MM 3apsiKaeTcsi OT UCTOYHHMKA C HAMPSKEHUEM
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U=100 B, orkmroyaercs OT HETO M IOTPYKAETCS B JKUJAKUU JUDIEKTPUK C
NPOHUIIAEMOCThIO €=2,5. Ha CKOJIBKO H3MEHUTCA TMpU HSTOM DSHEPIrus
KOHJIeHcaTopa?

125. Tlmockuii BO3AYIIHBIA  KOHAEHCATOP C PACCTOSHUEM MEXIY
MIACTHHAMU d/=5 CM ¥ IUIONAApi0 miacTuH S=500 cM® MPUCOCIMHEH U
ucrounnky ¢ JIJC &=2000 B. IlapamnensbHo macTMHaAaM B KOHIEHCATOP
BBOJIUTCS MeTaJuIMueckas TuiacTUHKa tommuHod d,=1 cMm. Kakyro pabory A4
COBEpIIIAeT IPH 3TOM Oarapes?

126. PaccrosiHMe Mexay IUIaCTUHAMH  3apsSKEHHOrO  IUIOCKOTO
KOHJICHCAaTOpa YMEHBIIWIA B JIBa pa3a. Bo CKOMBKO pa3 M3MEHsETCS IHEPTHs
noJii B KOHAEHCATOpE, €CIM KOHJEHCATOP HE OTKIIYEH OT HWCTOYHHKA
HaIpsHKeHUs ?

127. Ogun MWImuoH chepuyecKrux MPOBOJSAIIMX KarelleK CIMBAIOTCS B
oaHy Karmo. Pagnyc kaxnon kammm =500 MKcM, 3apsi Q=1,6-10'14 Kn. Kakas
DHEPrUs PacXOyeTcsl Ha MPEOAOJEHUE CUJ OTTAJIIKUBAHUS MPUCOEAMHEHHEM
Kanenek?

128. Ilmactuny wu3 »20oHUTa (€=3) TMOMECTWJIM B OIHOPOJIHOE
ANIEKTPUYECKOE TojJie HampsbkeHHocThto FE=1 kB/m. Halitu mmoTHOCTH
CBS3aHHBIX 3apAJIOB 110 IOBEPXHOCTH IIJIACTUHBI.

129. TIlpocTpaHCTBO MEXAy IUIACTUHAMU IUIOCKOTO KOHAEHCATopa
3amoiaHeHo crekioM (e=7). PaccrosHue wmexnay mactuHamu d=4 mM. Ha
IJIACTUHBI nofgaHo Hanpsbkenne U=1200 B. HaiiTh moBEpXHOCTHYIO MJIOTHOCTh
CBSI3aHHOIO 3apsija Ha CTEKJIE U JUAIEKTPUUECKYIO BOCIPUUMYNBOCTB ) CTEKJIA.

130. IIpocTtpaHCTBO MEXAy IIACTUHAMHU ILIOCKOTO KOHJIEHCATOpa
3armoiaHeHo MacioMm (e€=5). PaccrostHue mexnay mmactuHamu d=1 mM. Kakyro
pa3HoCTh noTeHnuasoB U HaJ0 MoAaTh Ha IUIACTUHBI YTOOBI MOBEPXHOCTHAS
IIOTHOCTb CBSI3AHHBIX 3apsAI0B Ha Macyie 6buI0 paBHa 6=6,2-10""" Ki/cm>?

131. Mexny minacTMHaMH IIOCKOTO KOHJIEHCATOpa 3a)kaTa IUIaCTUHKA
crexna. [ltouanp mactun koHaeHcatopa S=100 cv’. [1acTHHBI KOHIEHCATOpPA
MPUTSATUBAIOTCS OPYr K APYry ¢ Cwioii pasHoit F=4,9-10" H. Haiitu
MTOBEPXHOCTHYIO IJIOTHOCTh G~ CBA3AHHBIX 3apsA/I0B HA IOBEPXHOCTHU CTEKIIA.

132. Mexay muiacTUHaMH TIJIOCKOTO KOHJIEHCATOpa HAaXOJIUTCs mapaduH.
[Ipu npricoeIMHEHUN TUIACTUH K UCTOYHHMKY HANpPsDKEHUS JaBJICHUE IJIACTUH Ha
napadun cramo P=5 H/m*. Haiitu MMOBEPXHOCTHYIO IUIOTHOCTh G’ CBSI3@HHBIX
3apsI0B Ha MapaduHe U TUIICKTPUIECKYI0 TPOHUIIAEMOCTh TlapaduHa €.

133. HaiiTu €eMKOCTh KOHJEHCATOpa, COJAEPKALIEr0 B KA4eCTBE
JUANIEKTPHKA CI0H cimombl (€,=6) Tommuuo# d;=2-10" MM u cnoii mapaduua
(€,=2) TONMIUHOMN a’2=10'3 MM, €CJIM IUIOIIAb IUTaCTHH S=25 oM.

134. Mexny miacTHHaMHM IUIOCKOIO KOHJEHCATOpa BJIOYKEHA IJIACTUHKA
cmoael  (€=6). Kakoe maBieHue HUCHOBITHIBAET 3Ta IUIACTUHKA  TIPU
HAIPSHKEHHOCTH 3JIeKTpHueckoro momst F=10 kB/cm>?

135. CrexnsHHYO IUIACTHMHKY BBIABHHYJW B IUIOCKMM KOHAEHCATOP TAK,
YTO OHa BIUIOTHYIO TMpuieraer K ero oOkiaakaMm. PacctosHue Mexmy
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ooknaakamu a=10 cm. Ilpu paszHoctu nortenimaioB U=3 B moBepxHOCTHOE
IJIOTHOCTh CBSI3aHHBIX 3apsAJIOB Ha CTekie o, =1,59 uKn/m®.  Haiitu
JTUAJIEKTPUYECKYIO IPOHULIAEMOCTD €.

136. PaccrosiHre Mex 1y TIaCTUHAMHM IUIOCKOTO KOHAeHcaTopa d=1,3 mwm,
miomans miactuH  S=20 cM’. B IpOCTpaHCTBE MEXAy IUIACTHHAMH
KOHJIEHCAaTOpa JIBa CJIOS JMAJIEKTpUKa: ciroabl (€=6) TomumHo d,=0,7; u
n0oHMTA (&,=3) TommuHoU d,=0,3 MMm. OnpeaenuTh eMkocTh C KOHAEHCATOPA.

137. JludnexTpudeckas MPOHUIIAEMOCTh Ta3000pa3HOrO aproHa Mpu
HOpMaJbHBIX yciaoBusax paBHa €=1,00054. Onpenenuth IUNOIBLHBIA MOMEHT A
aToMa aproHa B DJEKTPUYECKOM IOje ¢ HampsbkeHHocThio E=10 kB/m, ecnm
KOHI[GHTPALHMS MOJIEKYJI IIPH 3TUX YCIOBHAX paBHa n=2,7-10% m”.

138. IIpocTtpaHCTBO MeEXay IIACTUHAMU IIOCKOTO KOHJIEHCATOpa
3aM0JHEHO JUAIEKTPUKOM C JHUAJIEKTPUUYECKON MPOHUIAEMOCTBIO €. 3apsj
IJJACTUH paBeH (O, MIOWAAb MIAacTUH S. HallTH IIOTHOCTH CBSI3aHHBIX 3apsii0B
G’ Ha MOBEPXHOCTU JUAJIEKTPHKA.

139. JIBe napamienbHO OECKOHEUHbIE MIJIOCKOCTH 3apsKEHbl PABHOMEPHO C
pa3HOMMEHHO. Mexay HUMH HaxOAUTCS OUAJIEKTPUKA C JAUDIIEKTPUYECKOU
MPOHUIAEMOCTBIO €=3. [loBepXHOCTHasi IJIOTHOCTH CBSI3aHHBIX 3apsSOB Ha
mmnektpuke 6,=1.33-10""  Ki/cm’. HaliTH MOBEpPXHOCTHYKO IUIOTHOCTh G
CBOOOJTHBIX 3apsI0B Ha TIACTUHAX.

140. [Iapuk paguycom R=5 cm u 3apsaom O=210 K HaxoauTcs BHyTpU
JUAJIEKTPUKA C  JAUDJIEKTPUYECKOM MPOHULAEMOCThIO €=7. OnpenenuTs
MOBEPXHOCTHYIO IJIOTHOCTh G  TOJISIPU3ALMOHHOIO 3apsija, BO3HUKAIOUIETO Y
MOBEPXHOCTH 3apSKEHHOT0 IIApUKA.

141. Ilpu kakoil HAOPSHKEHHOCTU AJIEKTPUYECKOrO MOJs MOBEPXHOCTHAS
TUIOTHOCTb CBS3aHHBIX 3apsI0B Ha cTekne (€=7) paBHa 6y=0,26 Ki/m>?

142. IInockuil KOHAEHCATOp C IUIOmAAb0 miactuH S=300 oM’ KaKIbIN
3apsikeH 10 pasHoctu notreHuuanoB U=1000 B. Paccrosinne Mexay miacTuHamMu
d=4 cM. DHeprus monst KoHaeHcaTopa W=2,3-107]lx. HaiiTi qusnextpudecKyro
BOCIIPUUMYMBOCTD ¥ TUAJIEKTPHUKA, 3aMOIHSIOMEr0 00beM MEXKY MIIACTUHAMHU.

143. TIlpocTtpaHCTBO MeXIAy  IUIACTUHAMHU IUIOCKOTO KOHJEHCAaTopa
3aMOJIHEHO JABYMsS CIOSMH AMAJIEKTPUKOB: CJIOEM CTEKJa TOJNIIMHON d;=2 cM U
cinoeM napaduHa ToamuHoN d,=0,3. Pa3HOCTh TOTEHIINAIOB MEX Ty OOKIaKaMH
U=300 B. Onpeaenuth HANPsHKEHHOCTH MOJIA U MAJCHUS MOTEHIIMAIA B KaXI0M
U3 CJIOEB.

144. IlpocTtpaHCTBO MEXAy IUIACTUHAMU ILIOCKOTO KOHJIEHCATOpa
3aI0JHEHO JUAIEKTpUKOoM. Ha macTuHBI MoJaHa pPa3HOCTh MOTEHLIHAIOB
U=650 B. Ecamn, OTKIIOYMB HCTOYHUK HANPSDKEHUS, BBIHYTh TUAJIEKTPUK W3
KOHJIEHCATOpa, TO Pa3HOCTh MOTEHIMAIOB Ha IIacTUHaX Bo3pacTeT Ao U,=1800
B. HalitTu mnNOBEpXHOCTHYIO IUIOTHOCTh CBA3aHHBIX 3apsaoB G, U
JUBJIEKTPUYECKYI0 BOCIIPUMMYHUBOCTD ) TUDJICKTPUKA.

145. IIpoctpaHCTBO MEXAy IUIAaCTUHAMHU IUIOCKOTO KOHJAEHCATOpa
obbeMoM  F=20 cM’  3amoiHEHO AMAICKTpHKOM  (&=5). IlnacTuHbl
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KOHJIEHCAaTOpa TMPUCOEAVMHEHbl K HCTOYHMKY HampsbkeHus. [lpm  stom
TOBEPXHOCTHAS TNIOTHOCTh Ha JIMAJIEKTPHKE Gy, =8.55 MxKi/m’. Kakyto paGoty A4
HY>KHO COBEPILUTh, YTOOBI BBITAIUTH AMDJIEKTPUK M3 KOHAEHcATopa IOCie
OTKJIOHEHUSI UCTOYHUKA HAIIPSKEHHUS ?

146. PemuTh mnpenplayllyr0 3aiady Aisg ciydas, €CIIH JIUAJIEKTPUK
BBITACKUBAIOT IIPU BKJIIFOYEHHOM MCTOYHUKE HANIPSIKEHUS.

147. Paccrosinue Mex 1y ImIacTUHAMU TUIOCKOTO KOHJeHcaTopa d=1cm, Ha
HUOKHEH TUIACTMHE JICKHUT JIMCT ciroAsl  (€=6) tommuuont d,=0,5 cwm.
Konnencarop 3apsiken no Hanpstkenus U=300 B.. OnpenenuTs Hanps>KEHHOCTH
E; n E; 31eKTprUUY€eCcKOro moJisi B BO3AyX€ U B CIIOJIE.

148. B omHOM W3 ABYX OJMHAKOBBIX IO CBOMM pa3MepaM IUIOCKHX
KOHJIEHCATOPOB,  MCHOJb30BaHAa Uil MPOKIAAKA  MEXAY IUIaCTUHAMH
napaduHupoBaHHas Oymara (€=2). BTopoii KOHIEHCATOp ¢ HEHU3BECTHBIM
JTURJIEKTPUKOM uMeeT B 3,5 pa3a OoJbLIYI0O €MKOCTb, 4eM nepBblid. KakoBo
OTHOUIEHUE G1/G, IUJIOTHOCTEW CBA3AHHBIX 3apsA0B MPU MOJIKIIOUYEHHH K
OJIHOMY W TOMY K€ UCTOYHHUKY HANpPsHKEHUS ?

149. PaccrosiHre MeXIy MJIACTUHAMU IIJIOCKOTO KOHAEeHcaTtopa d=5 MM,
pasHocth mnoreHiuanoB U=150 B. Ha HwxHeWl [JIaCTUHE JEXKUT IUIATKA
napaduna (¢=2) ToamuHon d;=4 mm. OnpeaeuTh TOBEPXHOCTHYIO IIJIOTHOCTh G
3apsJI0B ATOU MJIACTUHKH.

150. B muiockuii BO3AYLIHBIA KOHAEHCATOP BIABHUHYJIU CTEKJISHHYIO
IUIACTHHKY (€=7) Tak, 4TO OHa oOpa3oBajia C IJIaCTUHAMHU KOHJEHCATOpa Yroj
a=45°. OmepeanTh Ha KakKoOi yroi [ OT IEpBOHAYAILHOIO HAIpaBJIEHUS
OTKJIOHSIFOTCSI CUJIOBBIE JIMHUM 3JIEKTPUYECKOTO OISl KOHJIEHCATOPa B MIACTHHE.

151. Mexny miacTuHamMu IIOCKOIO KOHAEHCATOpPA, HAXOIALIMMHUCS Ha
paccTossHUM d=1 cM ApyT OT Apyra, IpUI0KeHa pa3HocTh noreHuuano U;=100
B.. K oaHOll W3 mjacTUH MpuJeraer IUIOCKOoMapaienbHas IUIACTHHKA
KpucTamuueckoro o6pomucroro tamnus (e=173) tommuuoit d,=2,5 mm. Ilocne
OTKJIOHEHHUS KOHJEHCATOpa OT MCTOYHMKA HANpPSDKEHMs IUIACTHMHKA KpHCTallia
BbIHUMAaKOT. KakoBa OyaeT mocie 3Toro pasHOCTh NOTeHHHaIoB U, Mexmy
IJJAaCTUHAMM KOHJeHcaTtopa?

152. TIlpoctpaHCcTBO MeEXAy IUIaCTUHAMHM IUIOCKOIO KOHJEHCATopa
3aI0JHEHO JIUAJIEKTPUKOM, JHAJIEKTPUYECKass BOCIPUUMYHUBOCTb KOTOPOTO
¥=0,08. Ha miacTuHbl KOHJEHCATOpa IMOJlaHa pa3HOCTh moTteHiuanoB U=4 kB.
HaiiThi mNOBEpXHOCTHBIE IIJIOTHOCTH 3apsiiocB G M G Ha IJIaCTUHAX M Ha
IUBJIEKTPUKE. PaccTosiHME MEX Ty TUIACTUHAMM d=5 MM.

153. BHyTpu mapa u3 OJHOPOJHOTO H30TPONHOIO IHUAJIEKTPUKA C €=5
CO3/IaH OJJTHOPOJIHOE BJEKTpUUeckoe mosie HampsbkeHHoctn E=100 B/v’. Haiitu
MOBEPXHOCTHYIO IUIOTHOCTh CBSA3aHHBIX 3apSJI0B G .

154. B ogHOpPOIHOE JJIEKTPUYECKOE TIOJE C HaApsHKeHHOCThro £,=100
B/M” noMellieHa GecKOHeYHa IIOCKOMapasliebHas IACTHHA U3 OJXHOPOIHOTO U
M30TPOIHOIO AUAJIEKTpUKa ¢ €=2. [lnacTuHa pacnoyioxkeHa NepueHAuKYISIPHO K
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E,. Onpenenuth 3JEKTPUUECKOE CMEIIEHWE Z BHYTPU IUIACTHUHBI W
MOJISIPU30BAHHOCTH AUAJICKTPUKA P.

155. beckoHeuHas MJIaCTUHA TOJIIMHOW d U3 U30TPOMHOTO AUDJIEKTPUKA
MOJIIpU30BaHa TakK, 4YTO TMOJSPU30BaHHOCTh, €€ paBHa P u HampaBieHa
NEepHeHANKYIJIIpHO muactuHe. Hailtu 00beMHYI0 TUIOTHOCTh CBSI3aHHBIX 3apsAJIOB
P.

156. CreknsiHHAs TJIACTHHKA C AUAJIEKTPUYECKOW MPOHUIIAEMOCTBIO £€=6
BHECEHA B OJIHOPOJHOE AJIEKTPUYECKOE IOoJie ¢ HampsbkeHHOCThio £E=10 B/M u
pacIONOKEeHa TaK, YTO YroJl MEXy HOPMaJIbl0 K IUIACTUHKE M HAIMpPaBICHUEM
BHEIIIHETO Moy paBeH o;=30°. HailTu HampsixkeHHOCTh £, moJisi B IJIACTUHKE,
YTOJ O, KOTOPBIM 3TO mMoje oOpazyeT ¢ HOPMalbl0 K IJTACTUHKE, a TaKkKe
IJIOTHOCTh G’ CBSI3aHHBIX 3aPs0B, BOSHUKIINUX HA MOBEPXHOCTSX MIACTUHKHU.

157. B 3a30p Mexkay pa3HOUMEHHBIMHU IUIOCKOCTSIMU BBEIU IUIACTHHY W3
IURJIEKTPUKA, HE HECYLIYI0 CTOPOHHUX 3apsaioB (puc.l6).
[IyHkTUpOM Ha pUCYHKE TMOKa3aHa BOOOpakaemasi 3aMKHYTas
MOBEPXHOCTh, YACTHUYHO MPOXOJAlas BHYTPU ITUIIEKTPHUKA,
YyacTUYHO BHE ero. Yemy paBeH TMOTOK  BEKTOpa
ANEKTPUYECKOTO CMEIIeHUs D uepe3 3Ty MOBEPXHOCTh?

Puc.16 158. Ilnockuit cioi nauANEKTpUKa (€=2) TOJIIMHON

d=0,5 cM paBHOMEPHO 3apsiKEH ¢ 00bEMHOM IIOTHOCTHU 3apsiia
p= 2,7 uKi/cm’. KakoBa HampspkeHHOCTH ot E a) B cepenute cinos? 6) BHYTPH
ciost Ha pacctosaun 1=0,1 cm ot moBepxHOCTHU? B) BHE CIOSI?

159. lapuk paguyc R=2 cM, CAECNaHHBIA W3 AUDIICKTPUKA, 3apSHKEH C
00BEMHO TIOTHOCTHIO 3apsina p=2,3 uKn/cm’. Kakoa HaIPsHKEHHOCTh NOJIsS E
Ha PacCTOSIHUM =3 CM OT LIEHTpa mapa?

160. Cnoii Ou3JIeKTpHUKa TOJIIMHOW d=5 CM pPaBHOMEPHO 3apsiKEH C
00BeMHOM TIOTHOCTHIO 3apsiga p=0,01 uKn/cv’. Haiitu Pa3HOCTh MOTEHIINAJIOB
MEXAYy TOBEPXHOCTBIO ClIOi W ero cepeauHoil. JIuanexrpuueckas
MPOHUIIAEMOCTb JUAJIEKTPHUKA £=3.

161. ¥V nosepxHoctu ¢apdopa (€=7) HANPSIKEHHOCTh AJIEKTPUUECKOTO
noyist B Bozayxe E=200 B/cm, nHampaBieHue moJisi oOpa3yeT ¢ HOPMalblO Yy
MoBEepXHOCTH yroa o,=40°. OnpeaenuTs: a) yroia [ Mexay HampaBJIeHUEM
noist U HopMainbio B (apdope; 0) HampspkeHHOCTH Tosist B dapdope; B)
MOBEPXHOCTHYIO TUIOTHOCTh G’ CBSI3aHHBIX 3apsA0B Ha (papdope.

162. Toueunsiit 3apsa O=20 HKn HaxoauTCcs B BaKyyMe€ Ha pacCTOSIHUU
a=50 MM OT 3a3eMJIEHHOM IIJIOCKOM MeTajimyeckoi cteHku. Haitu cuny F, ¢
KOTOPOM CTEHKa MPUTATUBAET K ceOe 3apsij.

163*. Toueunswni 3apsm ( HAXOTUTCS MEXKAY ABYMS TMPOBOASIINMHU
MOJIYIUIOCKOCTAMU. PaccTosiHue 3apsia A0 KaXIOH MOJIYIUIOCKOCTH PaBHO /.
Haiitn Mmonyne BekTopa [, 1elCTBYIOLIEN HA 3apsia.

164*. ToyeuHbIi TUTIONH C DIEKTPUYECKUM MOMEHTOM P HaXOIUTCS HA
paccTosiHuM / 0T 6ECKOHEYHOU MPOBOAIICH MIIOCKOCTh. HaiiTu Moaysis BeKTopa

+
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cunbl F, nelcTByromerd Ha JWIONb, €CIH BEKTOP P MEPIEHAUKYISIPEH
IJIOCKOCTH.

165*. Ha paccrosaun a=10 cM 0T OECKOHEUHON MPOBOSAIIEH MIOCKOCTH
HaxoauTcs ToyeuyHel 3apsa (=20 vKn. Beruucnnts HanpsskeHHOCTh E
AIEKTPUYECKOTO TMOJISI B TOUKE, YJAJIEHHOW OT IUIOCKOCTU Ha PACCTOSHHUM @ U OT
3apsiga O Ha paccTosAHuU Aa.

166*. Toueunslit 3apsa () HAXOAUTCS HA PACCTOSIHUU [ OT OECKOHEUHOU
MPOBOASAIIEN MIOCKOCTU. OmNpenenuTh MOBEPXHOCTHYIO IUIOTHOCTh G 3apsoB,
WHIYIIMPOBAHHBIX HA IJIOCKOCTh, KaK (PYHKIIMS PACCTOSIHUS I OT OCHOBAHHS
NEPHEHANKYJIAPA, CMELIEHHOTO U3 3apsaa () Ha INIOCKOCTb.

167*. HaiiTu eMKOCTb CHCTEM KOHJIEHCATOPOB, TTOKa3aHHBIX puc.17

C C i
3C [T ¢ ==—|l; ‘_C
T T T S 2

Puc.17 C

W,

C 2C

168*. K cucreme konaeHncaropos (puc.18) nmoasenu Hanpskenue U. 3apsi
KOHJIEHCATOpa, BKJIIOYEHHOTO MEXKIY

C K 2C
toukamMmu K u L, okazajucs paBHbIM |
nymo. KakoBa emMkocTh KOHAEHCATOpa =
C.. 1
169*%. B Bojae 2JIEKTpHUYECKOE 3C L Cy
nojie HampsbkeHHoctH E=1 kB/cm Puc. 18
co3/1aeT MOJISIPU3AIHIO,

DKBUBAJICHTHYIO TPAaBUJIBHOM OPUEHTAllMM TOJBKO OJHOM MOJIEKYJbl N.
DNEeKTPUYECKHil MOMEHT MOJIeKybl Bojbl P=0,62-107" Ki-m.

170*. beckoHeuHas MacTMHA W3 M30TPOMHOrO AMAJIEKTPUKA BHECEHA B
NEPIICHIUKYJIIPHOE K HEHW OJHOPOAHOE BHENIHEE OJJIEKTPUYECKOE TMOJIe C
HaIpsKEHHOCThIO £,. TonmuHa niuacTulsl a. usnekrpudeckas NpOHULIAEMOCTh
IJJACTUHBI U3MEHSIETCS JIMHEMHO OT 3HAYEHMS € Ha JIEBOW TpaHMIE 10 & Ha
npaBoi rpanuiie. Haiitu grad E BHyTpH m1acTUHBI, Kak (QyHKIIHIO X.

171*. CropoHHue 3apsiibl PaBHOMEPHO paclpeneieHbl ¢ OO0BEMHOM
IUIOTHOCTBIO P C PaauycoM R, U3 OJNHOPOAHOTO HU3OTPOIHOIO AUNIEKTPUKA C
MIPOHULIAEMOCTBIO €. HaliTu MOAysb HANpPSIKEHHOCTH JJIEKTpUUYECKOro mnois E,
KaK (YHKIIMIO PaCCTOSIHUA I' OT IIEHTpa Iapa.

172*. 3apsan Q pacnupeneneHsl paBHOMEPHO MO 00bEMY miapa paguyca R.
[lomarass [WAIAEKTPUYECKYH0 MPOHULAEMOCTh €. HalTu a) coOCTBEHHYIO
AIIEKTPUYECKYIO dHEpruio mapa W;, 6) oTHouieHue sueprun W, k sneprun W,
3aKJIIOYCHHOW B OKPY’KAKOIIEM ITPOCTPAHCTBE.
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173*. Toueunsiit 3apsn O=3 MK HaXOOUTCSA B LEHTPE IIAPOBOIO CIOS
13 OJHOPOJIHOIO HM30TPOITHOIO OMAJIEKTPUKA C €=3. BHyTpeHHUHN pamnyc cios
r=25 cM, BHEIIHUKA R=50 cM. HATHU SIEKTPUUYECKYIO SHEPTUIO, 3aKIFOYEHHYIO B
JBJIEKTPUYECKOM CIIOE.

174*. HaliTu eMKOCTh IIapOBOTO MPOBOJIHUKA PATUYCOM T, OKPYKEHHOTO
MPUMBIKAIOIIMM K HEMY CJIOEM OJHOPOJHOIO JUAJNEKTPUKA C HAPYKHBIM
pagnycoM R ¥ IPOHUIIAEMOCTBHIO €.

Jdurtepartypa
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Tema 6
IMOCTOSIHHBIU YJIEKTPUUYECKHUM TOK.

KoHTposbHBIE BONIPOCHI.

1. KakoBbl yclnoBUs CyIIECTBOBaHUSI JJeKTpuueckoro Toka? Jlaiite
OIPEEIICHNE OCHOBHBIX XapaKTEPUCTHK TOKA — CHJIBI U IJIOTHOCTHU TOKA.

2. KakoBa poib HCTOYHHMKA TOKa B 3JEKTpuueckol uenu? Yto Takoe
ctoponnue cuibl? Jlaiite onpenenenue 3/1C ucrounuka. Kakas pazHuia Mexmay
OJIC, HanpsKEHUEM U Pa3HOCTHIO MOTEHIIUATIOB?

3. Ot 4ero 3aBUCHT cuja TOKa B 3nekTpuyeckoit nenu? Chopmynupyire
3akoH OMa JiJ1s1 OTHOPOJHOTO Y4YacTKa LEMH, 3aMKHYTOW LIENH, HEOJHOPOIHOTO
y4acTKa Ienu B MHTErpaabHOU U muddepeHnuanbaon hopme.

4. Ot 4ero 3aBUCUT COINPOTUBIICHHE MpoBoAHUKa? Kak ompenensercs
COMPOTHUBJIEHUE CUCTEMBI ITPOBOJIHUKOB, COEIMHEHHBIX: a) MOCJEI0BATEILHO; 0)
napajuiesIbHO?

5. KakoBa mpupona Hocutenedt Toka B Metaiuiax? Kak oObscHseTcs
COMPOTHUBJICHUE MPOXOKICHUIO TOKA B METAJJIaX C TOYKU 3PEHUS KIACCUUYECKOM
TEOPUH BJIEKTPONPOBOAHOCTH METAIIIOB?

6. Chopmynupyiite npaBuna Kupxroda st pacuera pa3BeTBICHHBIX
anekTpuueckux 1ene. Ha ocHoBe kakux (U3MUECKUX 3aKOHOB OHHU
YCTAHOBJIEHBI?

7. Kakasa paGoTa coBepliaeTcsi CTOPOHHUMH U 3JIEKTPUUYECKUMH CHUJIaMU
OpU NPOXOXKACHUM DIEKTPUYECKOro Toka? KakuM 3aKOHOM ONUCBHIBAETCS
TEIJIOBOE JEHCTBHUE TOKA?

8. Kak ompenensiercs MOIIHOCTh MCTOYHHMKA Toka? Kakas MOIIHOCTH
BbIIENseTCA BO BHelIHen nenu? Yemy paseH KII/[ ncrounuka Toka?

METOINYECKHUE YKA3ZAHUSA K PELIEHUIO 3ATAY.

1. Tlpu wucnonp3oBaHuM 0000IIEHHOrO 3akoHa Oma B HWHTErpajbHOU
dbopme u ompeneneHHuH padOThl U MOIIHOCTH DJIEKTPUYECKOIO TOKA HYKHO
oOpaTuTh BHUMAaHHE Ha pa3IMuue MEXIy pa3HoCThio noTeHuuanon, IC u
HanpsokeHueM. Kaxpas W3 3TUX BeNMMYMH — 3Ta paboTa MepeMeleHus
eIMHUYHOro 3apsaa B uenu. Ho pasHOCTh moTeHHuanoB — 3T0 padora
KynoHoBckux cwi, DJIC — 310 paboTa CTOPOHHHMX CHJI, a HalpsHDKEHHE —
cyMMapHasi paboTa KyJOHOBCKMX M CTOPOHHUX CHJI, paBHas MPOU3BEICHHUIO
CUJIBI TOKA Ha IIOJIHOE COITPOTUBIIEHUE PACCMATPUBAEMOI0 YYaCTKa.

2. llpu aHamM3e ONEKTPUYECKUX CXEM C IIOCIEIOBAaTEIbHBIM U
MapajuleNIbHbIM  COCJUHEHHEM IPOBOJHUKOB CIIEIYET YYeCTb, YTO IIPH
[IOCJEN0BATENBHOM COCAMHEHWH 4YE€pPe3 BCE YYAaCTKM LENU  IPOXOIUT
OJIMHAKOBBIA 3apsA] (OJMHAKOBBIM TOK). HampspkeHuss Ha mocieqoBaTelbHBIX
ydyacTkax OyAyT pa3iMYHbIMHU, M CKJIQJAbIBASCh, NAAyT 0OIlee HaIpsKEHUE B
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nenu. CoeAMHEHHUE PA3TUYHBIX TOYEK MU MPOBOAHUKOM, COMPOTUBICHUEM
KOTOPOTO MOXKHO MpeHeOpeyb, BBIPAaBHUBAET MOTEHIIMABI ATUX ToueK. [loaTromy
y TapauieIbHO COEIUHEHHBIX IMPOBOJHUKOB OOIMM OYIUT HampshDKEHUE, a
oOLIUI TOK pa3AeUTCs MPOMOPIMOHATIBHO COMPOTUBIECHUSM MTPOBOIHUKOB.

3. Ilpu cocraBnenuu ypaBHeHui mo mpaswiam Kupxroda nns pacyera
Pa3BETBJICHHBIX II€MEe HYKHO BBIOpAaTh MPOU3BOJIBHO HANPABJICHUS TOKOB,
TEKYIIUX MO y4acTKaM pPa3BETBICHHOM LIETH, YKa3aB UX HA CXEME CTPEJIKaMH, U
BBIOpaTh MPOM3BOJILHO HarpaBieHUE o00xoja KOHTypoB. Ilpu cocraBneHuun
YpPaBHEHHUI CJleAyeT NPUACPKUBATHCS CIEAYIOUIEro MpaBUja 3HAKOB: TOK,
BXOJSAIIMNA B y3€l, OepeTcss cO 3HAKOM «+»; mpousBereHue JR Oepercs co
3HAKOM  «t», €clM NpeArojiaraeMoe HampaBJI€HHE TOKa COBMAJaeT C
HampaBieHrueM oOxonma koHTypa, JDJIC Oepercs co 3HAKOM «+», €clid TpHU
00X0/1e KOHTypa MPUXOJUTCS UATH OT MUHYCA K TUTFOCY BHYTPH HUCTOYHHUKA (OT
IUTI0CA K MUHYCY Ha BHEIIIHEM yYacTKe KOHTYpa).

INPUMEPBI PEIHNEHUS 3ATAY.

3amaual.

[Torenunomerp ¢ conpotusiienrneM R=100 OM noakmtoueH K ucroyHuky IJC
E=150 B c¢ BHyTpeHHuM comnpotuieanem r=50 Om (pucl). Onpenenutsb
nokazanue U, BoibTMeTpa ¢ conpoTtuBiieHneM R=500 Owm, COeOMHEHHOro C
OIHOW W3 KJIEMM MOTEHIMOMETpPa MOJABUKHBIM KOHTAaKTOM, YCTAHOBIICHHBIM
nocepeanHe noreHmomerpa? KakoBa pa3HOCTh MOTEHIMANOB U, MEXKIy TeMHU
K€ TOUKaMH MOTEHIIMOMETPA IPU OTKIOUYEHHOM BOJIbTMETpPE?

[Toxazanue U, BOJIBTMETPA, NOAKIOUYEHHOTO K TOYKAM
A n B, onipenensiercs no Gopmyie
R Ui=JrR;; (1)
I'ne J; — cuia Toka B HEpa3BETBICHHOM YacTH LENH; R;
— o0111ee CONMPOTHURIICHUE TApaUICIbHO COEIMHEHHBIX
BOJIbTMETpPA W IIOJIOBUHBI IMOTEHIIMOMETPA, KOTOPOE
MOKHO HAWTH MO MpaBUjIaM NapajuIeIbHOIO COCIMHECHUS

1 1

1 R-R
—=—+——,0TKyga R =—-">" (2
R, R, R/2 v & R+2R, @)

@ Pemienne.
p

I
|I
Puc. 1 &

Cuna Toka J; B HEpa3BETBICHHON YaCTH LENU ONpeaeiseTcs o 3akony Oma Juist

3aMKHYTOW Lenn [ = %,(3)
+7r
3
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. R
I'ne R;- conpoTHBIIEHHE BHEIIHEN LIENIH, PABHOE R, = By + R, ,(4)

Ucnonw3ys Beipaxkenus (2),(3) u (4), moxkHo onpeaenuts U; kak

& RR
U = : . (5 )
R RR R+2R,
—+ 47
2 R+2Rv
Iloxncrasnss YHCJIOBEIC BbIPpAXKCHUA MOJIYYHM:

U1=(150/(50+(100.5/100+1000)+50))*(100*500/( 100+1000))=46.9B

PasHocte mnoreHumanoB U, mexay ToukamMu 4 WM B 1pu  OTKIFOYEHHOM
BOJIETMETPE PaBHA
R

U2 = [2 E 9(6)

I'ne o 3akony Oma 1151 3aMKHYTOM LIeTTH
& & R

I = , (7)1 U, = —, (8

> R+r ) ? +r 2 ®)

150
IToncrasiss ynciossle 3Ha4eHus nonyunm U, = ———-50 =50 B.
100 + 50

3amaua?l.
Tpu omunakoBbeix snemeHta ¢ JJC, paBHOW E, C MOJIKIIOYEHHBIMU K HUM
OJIMHAKOBBIMH

ConporuBieHusiMu R,  COCTaBIAIOT  IIElb,
— ] — I: ¢ W300paxeHHyro Ha puc. 2. Haiitu cymmapHyro
R L e MOIIHOCTh P,  BBIACHAIONIYIOCS  HAa  BCEX
gy M— II b cOmpOTHBIEHHIX CXEMEL. Buytpennumu
R L ¢ COMPOTUBJICHUSIMU 3JIEMEHTOB IIPEHEOPEUb.
_:R =1, | IS [ Pemenue.
Puic. 2 Brinensiemas Ha KaXXJIOM y4acCTKE LIEMA MOUIHOCTH

ONpeneisieTCs Kak P = Il.zR (1)
I'ne i — HOMEp BBIAEISAEMOrO y4acTka, J; — TOK B HEM, R; — €ro CONPOTUBIICHUE.

3 3
CyMMapHas MOIITHOCTb, BBIICTIAIONIAsCS B cXxeMe, Oyner P=) P =Y IR, (2)

i=l1 i=1
Tak kak paccMaTpuBaeMylO pa3BETBIEHHYIO LIETIb MOKHO pa30UTh Ha 3 ydacTka.
Taxkum oOGpa3zoM i penieHust 3aa4i HeOOX0IUMO HAUTH CUJIBI TOKOB J;, J5, J;
BO BCEX ydacTkax uemnu. [[is 3Toro Mo>XHO MCHOdb30BaTh npaBuia Kupxrodga.
Boibepem HampaBieHue TOkOB J;, J> M J;, Kak yKa3aHO Ha PHUCYHKE 2, U
YCIIOBUMCSI 00XOJIUTh KOHTYpPBI MPOTHUB 4acoBOW cTpesku. Tornma g y3na «B»
ypaBHeHue 1o 1npasuny Kupxroga Oyaer BHIIIAAETD
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-I,+1,+1,=0, 3)

s xouTypoB abdc u cefd coctaBum ypaBHenue 1o 2 npaBuiay Kupxroda
LIR+*LR=c+e=2¢ (4)

IIR+lR=¢c+e=2¢ (5)

CoBmecTHOE pelnieHue cucteMmbl ypaBHeHuit (3), (4) u (5) nact 3HaueHHEe TOKOB
4e 2¢
R (6)
[ToncraBinsst BeipakeHus (6) B (2), OKOHYATEIHHO MOJIYYUM
16s* 4g 4g> 8¢’
+—t =

P=I'R+R+IR=
9R 9R 9R 3R (7)

Tabuuua BApUAHTOB.

No Howmep 3anau No Howmep 3amau

BapHvaHTa BapHaHTa

1 1 36 71 106 |26 26 61 96 131
2 2 37 72 107 |27 27 62 97 132
3 3 38 73 108 |28 28 63 98 133
4 4 39 74 109 | 29 29 64 99 134
5 5 40 75 110 |30 30 65 100 | 135
6 6 41 76 111 |31 31 66 101 | 136
7 7 42 77 112 |32 32 67 102 | 137
8 8 43 78 113 |33 33 68 103 | 138
9 9 44 79 114 | 34 34 69 104 | 139
10 10 45 80 115 |35 35 70 105 | 140
11 11 46 81 116 |36 21 67 98 129
12 12 47 82 117 |37 22 68 99 130
13 13 48 83 118 |38 23 69 100 | 131
14 14 49 84 119 |39 24 66 101 | 132
15 15 50 85 120 |40 25 65 102 | 133
16 16 51 86 121 |41 26 64 103 | 134
17 17 52 87 122 |42 27 63 104 | 135
18 18 53 88 123 |43 28 62 105 | 136
19 19 54 89 124 | 44 29 61 97 137
20 20 55 90 125 45 30 70 96 138
21 21 56 91 126 |46 31 60 95 139
22 22 57 92 127 |47 32 59 94 140
23 23 58 93 128 |48 33 58 93 128
24 24 59 94 129 |49 34 57 91 126
25 25 60 95 130 |50 35 56 90 127
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SAJAYHA IJIA CAMOCTOSATEJBHOI'O PEHIEHUSA

1. Kakoe mnHampsbkenne U MOXKHO MOJAaTh Ha KAaTyLIKy, WMEIOLIYIO
1000BUTKOB MEIHOTO MPOBOJIA CO CPEAHEM TUAMETPOM BHUTKOB d=6 CM, €CIIH
JOMYCTHMAs [UIOTHOCT TOKA j=2 A/MM" ?

2. meeTcs MOTOK MEIHOW MPOBOJIOKHU TUIOIIAbI0 MOMEPEYHOr0 CEUCHUS
$=0,1 m. macca Bceil npoBosioku m=0,3 xkr.OnpenenauTs CONPOTHUBIECHUE
MIPOBOJIOKHU R?

3. K 3axuMaM UCTOYHMKA HANPSKEHUS NPUCOCAUHUIN MEJIHYIO
POBOJIOKY UMHON /=2 M. IInoTHOCTH ToKa B mpoBoinoke j=10° A/,
Omnpenenuts Hanpsbkenre U Ha 3aKkUMax.

4. Omnpenenutb CPEeIHIOID CKOPOCTb  HANpaBIEHHOIO  JBHYKEHHUS
3JIEKTPOHOB B METAIUTHYECKOM MPOBOJHHKE cedeHneM S=0,3cM°, 0 KOTOPOMY
T€YeT TOK ¢ cwion J=12 A, ecim B KaXIOM KyOMYECKOM CaHTUMETPE
npoBoaHNKa 71=5+10%" CBOGOIHBIX BIEKTPOHOB.

5. Onement ¢ DJIC E=2 B umeer BHyTpeHHee conpoTuiieHue r=0.5 OM.
OrnpenenuTs najieHue HANPSHKEHUS] BHYTPH dJIEMEHTA Npu cuie Toka J=0,25 A u
BHEIIIHEM CONPOTHUBJICHUU LienHu R.

6. Ilpu BHemHeMm conmportuBieHurn R;=3 Owm Tok B nenu J;=0.3 A, a npu
R,=5 Om, J,=0.2 A. OnpeaenuTtb TOK KOPOTKOTO 3aMbIKaAHUS J.

7. Kakoli BeIMYMUHBI HAJIO B3STh JOMOJIHUTEILHOE COMTPOTUBIICHHUE, YTOOBI
MO>XHO OBLIIO BKJIFOUHTH B CETh ¢ HampsbkeHueM U=220 B nammy, koTopasi TOpuT
HOpMaJibHO Nipu HanpsbkeHun U;=120 B u Ttoxke J;=4 A ?

8. JlBe mammel u A00aBOYHOE CONpPOTUBIEHHME R coelnHEHbI
MOCJIEIOBATENbHO M BKJIKOYEHBI B ceThb ¢ HampsbkeHueM U=110 B. Haiitu
BEJIMYMHY JJOOABOYHOTO COMPOTHUBIICHUS, €CIIU MAaJACHUSI HAMPSLKEHUS HAa KX 01
namne U;=40 B, a Tok B uenu J=12 A.

9. Onement ¢ 3/IC E=1,1 B u BHyTpeHHuM conportusieHueM =10 Om
3aMKHYT Ha BHEIIHee comnpoTtuBieHne R=9 Om. Haiitu cuiny Toka B 1enw,
MaJICHUS] HAPSIKEHWS BO BHELIHEH LIETIH?

10. IBa nsnementa ¢ DJIC E=2 B Kaxablii COCIUHEHBI MapajuieIbHO U
3aMKHYTbl Ha cornpoTuBieHue R=1,4 Om. BHyTpeHHHE CONPOTUBIICHHUS ITUX
anieMeHTOoB 7;,=1 OM u r,=1,5 OMm
Haiitu Toxm J; 1 J> B KaXKJI0M M3 DJIEMEHTOB U TOK J BO BCel IICITH.

11. IBa snementa ¢ D/1C E=2 B, Kaxablil COCAUHECHBI ITOCIICA0BATCILHO
Ha conpotusienue R=0,5 Om. BHyTpeHHHE CONPOTHUBIEHUS JIEMEHTOB 7;=1 Om
u r>=1,5 Om. Haiitu paznHoctu noreHuuasnioB U; u U, Ha 3akKuUMax KaxJa0ro
AJIEMEHTA.

12. DOnemeHT, aMmepMeTp W HEKOTOPOE CONPOTUBIICHUE BKIKOYEHBI
nocyienoBaTenbHO. CONPOTUBIEHUE CAENAHO W3 MEIHOM MPOBOJIOKU JJIMHON
;=100 M u momepedyHsiM cedeHneM S;=2 MM°. CONPOTHBICHHE aMIepMeTpa
R,=0,05 Owm, amnepmerp mnokassiBaer TOK J,=1,43 A. Ecmu xe B3ATb
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CONPOTUBJICHUE U3 ATFOMUHUEBON MPOBOJIOKU JIUHOM [,=57,3 M 1 monepeyHbIM
ceuennmeM  S,=1 MM°, To ammepmerp mokaxer Tok J-=1 A. Haitru DJIC
AJIEMEHTa M €ro BHYTPEHHEE CONPOTUBIICHUE. Y I€IbHBIE CONMPOTUBICHUS MEIU
AIFOMHUHUS

13. Amnepmertp, conpotuiieHue kotoporo R,=0,16 OwM, 3amryHTUpOBaH
conpotusiienueM R, =0,04 Om amnepmerp nokaseiBaeT J,= 8§ A Uemy paBeH TOK
J B maructpai ?

14. Nmeercsa npenHa3HAYEHHbIA [J11 U3MEPEHHS HAIMPSIKEHUS TOKOB O
J,=10 A amnepmetp conpotusiienrem R,=0,18 OM mikama KOTOpOro pasjaeiieHa
Ha N=100 neneHuii. KaKoe COMPOTUBICHHE HAJI0 B3ATh U KAK €r0 BKIIOYHUTH
YTOOBI 3TUM aMIIEPMETPOM MOXKHO OBLIIO U3MEPUTH CUTy Toka A0 J=100 A? kax
WU3MEHUTCS MPU 3TOM LIEHA JIEJICHUS aMIIepMeTpa .

15. Umeercs npenHa3HaueHHBIN JUJ1s1 U3MEpeHHs HanpsbkeHuit 1o U,=30 B
BOJIBTMETp compotuBieHueM R,=2000 Om mikana KOTOpPOro paszieineHa Ha
N=150 nenenuii. Kakoe compoTuBieHue R Haao B3SITh U KaK €ro BKJIIOYUTH,
YTOOBI 3TUM BOJIBTMETPOM MOKHO OBLIO M3MEPATHh PA3HOCTU MOTEHLUAIOB J10
U=75 B? kak U3BMEHUTCS MPU 3TOM II€HA JICJICHUS BOJIbTMETPA?

16. B nmaGopartopuu, ynaneHHOHW OT reHeparopa Ha /=100 M BKIHOUYWIH
ANIEKTPUUYECKUI HarpeBaTelibHbId mpubop, nmorpedisromuii Tok /=10 A . Ha
CKOJIbKO TOHHU3WIOCHh HAIPSKEHUE Ha 3aXUMax >JIEKTPUYECKON JIaMIIOYKH,
ropseit B jaboparopun? CeudeHue MeEAHBIX MPOBOJIOB yAEJIbHOE
conporusienue r=1,7-10° Om-M.

17. Onpenenurh MIOTHOCTh TOKA B YKEJIE3HOM MPOBOAHUKE JIuHON /=10
M, €CJIM IPOBOJ HAXOAUTCS MoJ HanpsskeHneM U=6 B nenbHOE conpoTUBIEHUE
xeresa 1=9,8:10° Om-Mm.

18. K wucrounnky OJAC FE=1,5 B npucoeauHWIM KaTylIIKy C
conporusieHueM R=0,1 Om. Amnepmerp mokazan tok [=0,5 A. Korma k
MCTOYHUKY TOKA MPUCOEAVMHWIM MOCIEAOBATENBbHO €HI€ OJWH HMCTOYHHMK TOKA,
Takou ke, kak DJIC, To TOK B KaTymike okaszaiucs paBHbIM /[=0,4 A. Onpenenuts
BHYTPEHHEE COIPOTUBIICHHE 7'; U ¥; ICTOUHUKOB DJIC.

19. [lBa osnementa ¢ JAC ¢ =1,2 wue=0,9 u BHYTpeHHUMH

conpotusienusimu  =0,1 Owm, r;=0,3 Owm coearHEHbl OJHOMMEHHBIMHU
nomtocaMd.  CONPOTUBIIEHUE  COCIUHUTENBHBIX MpPoBOJOB R=0,2 Owm.
Onpenenuts J TOK B LETIH.

20. IT;10THOCTH TOKA B MeHOM HpoBoaHuke ( p=1,7-10") paBua j=3 A/mm.
Haiit HanpskeHHOCTD £ AIEKTPUUECKOTro MOJsl B TPOBOIHUKE.

21. Cuna ToKa B NPOBOJHHMKE paBHOMEPHO HapactaeT ot 0 mo /=3 A B
teuenue =10 c. Onpenenuts 3apsa O NpoLIEIINN B IPOBOIHUKE.

22. Cuna TOKa B MNPOBOJIHUKE MEHSIETCA CO BPEMEHEM I10 YPAaBHEHHIO
I[=4+2t, tne  BBIpa)XkeHO B AMmepax, f — B ceKyHaax. Kakoil 3apsn  OpoxoauT
yepe3 MONEPEeYHOe CEUEHUE MPOBOJHUKA 3a BpeMs oT =2 u (=67 Ilpu kakoit
cuie J1 MoCTOSHHOrO TOKa uepe3 MONEepPEeYHOE CEYEHUE MPOBOJHUKA 3a ITO KE
BpEMsI IPOXOAUT TAKOM XKe 3apAn?
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23. Hampspkenust Ha muHax snekrpoctaHiuu U=6,6 kB. Ilorpeburens
HaXoJuThCA Ha paccTosHuu /=10 kM. Onpenenurs miomaab S ce4eHus: METHOTO
mpoBoma (p=1,7° Owm-M), KoTopble clIeayeT B3ATh JUIS YCTPOICTBA
JBYXIIPOBOJHOM JMHUU NEPEAAuM, €ciau cwia Toka auHuu =20 A u norepu
HaIpsHKEHUS B IPOBOAAX HE OJKHBI MPEBBIIATH 3%.

24. Karymka W BOJBTMETP COEOUHEHBl IMOCJIEAOBATEIBHO U
IIPUCOEIMHEHBl K UCTOYHUKY KiemMMaMu. K kileMMaM KaTyIIKd NPHUCOEIUHEH
BOJILTMETP ¢ comnportuBienneM R=2000 Om. Amnepmerp mnokaseiBaer J=0,25A
BonbT™METp U=100 B. Omnpeneauts conpotuBiieHHe KaTymkd. CKOJIbKO
NPOLEHTOB COCTaBUT OMIMOKA, €CIM MpPH  ONPEICICHUU COMPOTHBIICHUS
KAaTyIIKd HE OyJIUT MPOBOJUMOCTb BOJIBTMETPA?

25. B cerp ¢ Hampskennem U=120 B, Bxmounmnm KaTymky ¢
HanpsbkeHrneM  R=5000 OM u BOJBTMETP, COECIUHEHHBIE IOCIEIOBATEIBHO.
ITokazanue BonmpTMeTpa U=80 B. Korga B3sTyr0 KaTylIKy 3aMEHWIH JIPYTOM,
BOJIbTMETp TNoka3biBall U=50 B. onpenennTts CONpOTUBIEHUE APYTOM KATYILIKH.

26. BHyTpeHHee conpoTuBIeHHe 0aTapen akKyMmyJSTOpoB paBHO =3 Owm.
CKOJIBKO MPOUEHTOB OT TOYHOro ceyeHus J/JC cocTaBisIeT MOrPEeUIHOCTb, €CIIH
U3Mepsis Pa3HOCTh TMOTEHIMAJIOB Ha 3aXuMax Oaraped BOJIBTMETPOM C
conportupieHneM R=200 OMm, npuHats e€ paBHoit I /C?

27.0Ba omuHakoBbix wuctouHnka OIJC ¢=1,2B u BHYTpEeHHHM

conporuBiennem =04  Om

;i e i;ﬁ COCJIMHCHBI, KaK TI0Ka3aHO Ha PHC.

' B A ' B 3a, 6. OnpenenuTs Cuily TOKa B

I; & I;S HenyM ¥ PA3HOCTb IIOTCHIMAJIOB

a) Puc. 3 a) Mexy ToukamMd A u B B mepBom

Y BTOPOM CITyYasix.

28. Ilo amoMuHHMeBOMY mOpoBoAy mpoxoauT Tok J=2 A. Iliomanb
monepedHoro cedenns ero S=2-10° wm’.HaliTH CKOPOCTb HAIIPAaBICHHOTO
JBHKEHUS 3JIEKTPOHOB, MpEJIoiarasi, YTo0 YUCJIO CBOOOJHBIX 3JIEKTPOHOB PAHO
YUCITy aTOMOB.

29. JlonycTUMBII TOK B MEIHBIX BO3IYIIHBIX MPOBOJAX ceyeHUeM S=1
MM He mpeBsimaer J=11 A. OmnpeaennTh CPeaHIO CKOPOCTh HAMPABICHHOIO
JIB>KEHUS AJIEKTPOHOB, €CJIM CYUTATh, YTO HA KAXKJbIA aTOM MEIU MPUXOAUTCS
OJIMH 3JIEKTPOH MPOBOJIUMOCTH.

30. CpaBHUTHP TOYKM KOPOTKOI'O 3aMbIKaHUSl MJI1 CJIy4daeB, KOorja n
OJIMHAKOBBIX 3JIEMEHTOB COEJMHEHBI MAPAIIENBHO U MOCJIEI0BATEIBHO.

31. IIpu Toke [,=0,5 A HanpspKEeHUME Ha y4acTKE HEKOTOPOW LEMU PABHO
U,=8 B. Ilpu toke /,=1,5 A HanpsbkeHne Ha 3TOM ke ydacTtke paBHo U,=20 B.
Kakosa D/IC E, neiicTByronias Ha 3TOM y4acTke?

32. IlpuHuMasg, 4YTO HA KaXIbII aroM MeEOu, MNPUXOAUTHCA OJHH
CBOOOJHBIN AJIEKTPOH, OMPEACIUTh A MEAHOrO MPOBOJA IIUHON /=15 kM W
cedenneM S=1 MM’, [0 KOTOPOMY HJIET TOK 110j] HampsikenneM U=7 B, ckoIbKo
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BpEMEHU TNOTpelyeTcsl sl NepeMelleHHus CBOOOAHOTO 3JEKTPOHA OT OJIHOTO
KOHILIa TPOBOJIA K IPYTOMY.

33. Uepes BonapT™MeTp co mkanod Ha U,;=I00B mpotekaer Tok /=0,IMA.
[Tokazanune BonbTMETpa Ipu 3ToM U;=1 B. Eciin K BOJIBTMETPY NPUCOECIUHUTH
nobaBoyHoe compotuBienne R=90 kOM, Kakyl0 HauOONbIIYI0O Pa3HOCTh
noteHuanoB U, MOKHO OyJIeT U3MepSATh 3TUM Iprudbopom?

34. barapes akkymynsaropoB ¢ OJC E=6 B 3amkHyra Ha [Ba
MOCJIE0BATENBHO COEAMHEHHBIX PEocTaTa CONPOTUBIEHUEM R =5SKOM KaKIbIi.
YTO MOKaXKeT BOJbTMETP, IPUCOEAUHEHHBIN K KIIEMMaM OJHOTO peocTara, eciu
COIIPOTUBIICHUE BOJIBTMETPA R=10kOM. BHYTpeHHUM CONPOTUBICHUEM
Oarapeu mpeHeOpeyb.

35. DneKTpOMarHUTHBIN MPUOOP C IIEHOM JIEeHUs amIiep U BHYTPEHHUM

CONPOTUBJIEHUEM ynoTpeOssieTcss Kak BOJBTMETP € J00aBOYHBIM
conportuBieHueM R. KakoBa OyjaeT 1ieHa JeeHus B BOJIbTax?
36. OnpenenuTps NajeHus HANpsHKEHUS B conpoTuBieHUsaX R;=400wm, R,=20m
u R7=4 Owm (puc4) eciu ammepMmerp
nokaseiBaeT [;=3 A. Hatitm t0KM [, u I3 B
COIPOTUBJIICHUAX R; R;.

37. Onpenenutsb CUITY TOKa,
MOKa3bIBAEMYIO aMIIEPMETPOM B CXEME€ PHC.S. g ;
Hampsokenne Ha  3axkumax — 3JIEMEHTa B R, | R,
samMkuyToi memu U=2,1 B, R;=50M, R,=60M, 1 [ |
R;=3 Om. ComnpoTHBIEHHEM aMIEPMETPA Puc. 5 ,&‘ @
npeHedpeyb —

38.B cxeme Ha puc.6 R,=20 Owm,
R;=I5 OM um cuna TOKa, TEKyUIEro 4Yepes

COIIPOTHUBJIICHUE, paBHA 1=0,3 A. — R
Awmniepmetp mnokaseiBaetr Tok  [,,=0.8 A.

< L Ry |
Havitu conporuBienue R. Puc. 6
39. B cxeme nHa puc.7 BJC Oarapeu |E
E=100 B, R=Rs=400 m, R,=800m, R,=34 Om. 1|
Haittm cuny T1Ooka [,, TeKymero 4yepes Ry Rs
corpotuBieHne R,. ComnpotuBieHueMm OaTapeu
npeHeopeyb.
R4
Puc. 7
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40. B cxeme nHa puc.8 D/IC E=120 B, R;=200M, R,=250M, naaeHus
HampspKeHusT Ha compotuBiieHuun R; U;=40B
AmnepMeTrp mnokaspiBaeT ToK /=2 A. Haitu
conpotuBieHue R,. ComportuBieHueMm OaTapeu
U aMIepMeTpa rmpeHeopeyb.

41. B cxeme nHa puc.9 DJIC E=100 B,
R=100 OM, R,>=200 OMm wu R;=3000M. Kakoe

HaIlpsDKEHUE  TOKa3bIBAET BOJIBTMETP, €CIU  €ro EI!
conporuBieHue R, =2000 Owm? CompoTuBieHHEM
OaTtapeu mpeHeOpeyb. Re Rs

Puc. 9

42. B cxeme Ha puc.9 R;=R,=R;=200 Om. BonbT™MeTp nokassiBaetr U=100
B, comporuBnenne BombTMeTpa R, =IxkOm. Haittu 3JC FE Oarapen.
ComnportunenrueM 6aTapen nmpeHeopeyb.

43. Haittm noxkazanus [ ammnepmerpa u U NE
BOJIBTMETPA B cxeMe Ha puc.10, eciaM COmpoTHBIEHHUE (s b oane @
BoisT™MeTpa Ry=I kOm, 3/IC E=110 B, conpotuBnenue P |
R;=400 Om u R,~600 Om. ConpoTuBlieHHEM OaTapeu u Puc. 10 )

amIepMmeTpa npeHeopeyb.

44. Haitm mnoOKa3zaHWs aMIepMeTpa H

BOJBTMETPA B cxeme Ha puc.ll, ecmn | €
conmpoTuBlieHMH BoJibTMETpa R;=1 kOwm, I]JIC | h
E=220 B, R,=R,=600 Owm. ComnpoTHBIECHHEM R, R,
Oarapeu u amnepMmeTpa rnpeHeopeyb. L1
QD
Puc. 11
45.Haiitn mnoka3aHus aMIlepMeTpa H
BOJBTMETPa B CXeMe Ha puc. 12, ecim =i
coOnpoTHUBIEHHE BoibTMETpa R;=2 xkOwm, DJIC @ !
E=110 B, conporusnenus R;=R,=400 Owm.
R,
Ol
Puc. 12
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46.Hantn 1nokasaHus ammepmerpa H

BOJIbTMETPA B cxeMe Ha  puc. 13, ecnu R R
conpoTuBiieHue BoiabTMeTpa R;=1 kOm, I]JIC
E=110B,R,=500 Om,  R,=300 Owm. @

Puc. 13

47. JIBa mapanienbHO COEUHEHHBIX conpoTuBieHus R;=4 Om u R,=6 Om
MOAKIIOUEHbl K UCTOYHUKY ToKa DJIC E=5 B u BHYTpEHHUM CONPOTUBICHUEM
r=0,1 Om, HaiiTh Touku /; 1 [,, TEKyLI1E Yepe3 CONPOTUBIICHHUE.

48. JIns wm3MepeHHs HaNpsUKeHHsT Ha Y4YacTKe JIIEKTPUYECKOW LIeNH
BKJIFOUEHBI IOCJIEOBAaTENBHO 2 BOJBTMETPA

@ @ (puc.14). IlepBblii BOJBTMETP CONPOTUBIECHUEM

R R;/=5000 Owm, man nokazanme U;=20 B. A

¢ e 1 ? BTOpOM man mnokasanusa U,=2 B. Onpenenuts
Puc. 14 CONPOTHUBJIEHUE R, BTOPOro BOJBTMETpA.

49. B cetu ¢ HanpsHKEHUEM  BKJIHOUCHBI
JIBE BJIEKTPUYECKHUE JaMIibl conpoTuiieHueM mo U=120 Om kaxnaas. Kakoi Tok
J moiier depe3 KaXAyr JIaMIy HpU NapaulebHOM M MOCJIEI0BATEIIBHOM HMX
COEJIMHEHNUU?

50. Ha cKoOmbKO paBHBIX 4YacTeld HYXXHO pa3pe3arb OAHOPOIHBII
MIPOBOJIHUK, UMEIONUN corpoTuBienrne R=36 OM, 4To OBl COMPOTUBIICHUE €TO
yacTel COeTUHEHHBIX MapaienbHo Obuio  R;=1 Om?

51. BoabpT™Merp, BHYTPEHHUE CONpPOTHUBIEHHE KOoTOporo R;=50 kOwm
MOAKIIOUYCHHBIM K HCTOYHHMKY BMECTE€ C JOMOJHUTEIbHBIM COMNPOTUBICHUEM
R,=120 xkOMm, mnokaszpiBaer HamnpspbkeHus U;=100 B. Onpenenuts HanpsokeHUs
U, Ha 3a)kuMax UCTOYHHKA.

52. OmnpenenuTh MoOKa3zaHus BoJbTMeTpa (puc. 15) u MeHbluee

r r, BHYTPEHHHE CONpPOTUBIIEHHE 7,=5 KOM, eciu TOK
o pasBerBieHus =1 A , comportuBienne R,=2
kKOM u R=500 Owm.

Puc. 15

53. B snexTpuueckoil nenu mu300paxKeHHON N\
Ha puc.16, amnepmerp mokasbiBaeTr — Tok [1=0,04 \V/
| S|

R

8 |

[

A, BonbT™MeETp — HanpsbkeHust U=20 B.
Onpenenuts CONPOTHBIEHHUE BOJIBTMETPA, €CIH
R=10000M.

Puc. 16
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54.  Omnpenenutb  oOiiee
COIIPOTHBIICHUE e,
n300pakeHHOTo Ha puc.17.

55. K wucrounmky c
HaIpsHKEHUEM U=12 B
MpPUCOEANHEHA JIMHUS, THUTaroIas
JIBE JIaMITBI (puc.18).
ConpoTuBiIeHNE YYacTKOB JIMHUHU
R,=R>=R;=1,5 Om. ConpoTuBiieHuE
KaX 10U JIaMIBI R=36 OmMm.
OnpenenuTs MaJCHUE HANPSKCHUS
U, U, Ha Ka)x1011 J1amIe.

1 Om 1 Om

@
qLo Q]S

° — OmM——

1 Om Puc. 17 1 Om

Iy 1§}
. | S| | I |
. I | I |

I3 Iy

56. Tpu peoctaTa BKIIOYEHBI 10
cxeme, M300pakeHHOW Ha pwuc.19, eciau B
peoCTaThl BKJIIOYEHBI B IIETh B TOYKaxX AB,
conportupienue mnenu R;=20 Om, a ecnu B r

toukax AC, 10 R,=15 Owm. Onpenenuthb

CONPOTHUBIICHUE R;, R, u R; , €Cv N3BECTHO I

R1:2R2 .

OMm

TO

57. HaliTu BEIWYHHBI
TOKOB B oTHenbHbIX —A ]
MIPOBOTHUKAX (puc.20),

ecti R=3 Om, R,>=2 Om,
R3=7,55 Om, R, =20 M, R5s=5
Owm, R&=100 M, U,=100B.

58. Halitm >KBUBaAJICHTHOE
COTIPOTHBJICHUE IEMA W TOKAa3aHUE
amnepmerpa, eciu U=110 B
(puc.21).

Puc. 20

300 Om

= 300 On
30m  Puc.21
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59.0npenenuth oO1ee

8 OM 44 Om
COIIPOTUBJICHUE  LEIH vac.22 u —— "
HaIpspKeHHE MeXTy Toukon A4 u b,
€CJIM aMIIEpMETp MOoKa3biBaeT 44. —@A‘-—:I 8 Om 360
14 Om M B
2 Om ol
| I
12 Om Puc. 22 23 Om
60. YeTbipe OAMHAKOBBIX CONPOTUBIECHHUA 110 R C
R=10 OmMm, kaxmas COCOUWHCHBI, KaK IIOKa3aHO Ha ‘T
puc.23. Kakum Oynut oluiee cCOnpoTUBICHUE, €CITU R R
TOK noaBecTh K ToukaM A u C? K toukam 4 n D? R
| I |
Puc. 23
61. Haiitu ob1iee conmpoTUBICHUE U TOKU
B IPOBOJHUKAX, COCIAMHEHHBIX IO CXEME, R.=4
. A Y
MpUBEICHHON Ha puc. 24. Eciu, HanpsKeHus: Ha R — 4
3axxumax AB U=12 B. 2 ) S

Ry=4 pyc 24 Re™4

62. K wucrounuky c¢ OJIC E=8,8 B mnpucoennHeHbl MNOCIEAOBATEIBHO
CONPOTHUBIIEHUSA R;, BEIMUNHA KOTOPOW HEU3BECTHO, U comnpoTusieHue R,=1000
Om. K KOHIIAM CONPOTHUBICHUS MOJKJIIOYEHHBIA  BOJBTMETD,
conporusieHueM R=5000 Om mnoxas3pBarommii Hanpspkenue U=4B.Kakoe
najeHue HanpsbkeHuss U; OyIeT Ha COIpOTUBIEHHE R;, €ClIH OTKIIIOYUTh
BOJIbTMETP? BHYTpEHHUM CONPOTUBIIEHNEM UCTOYHHUKA IIPEHEOPEYD.

63. Kakoil TOK TOKaXeT aMmepMerp,

BKJIIOUEHHYIO CXeMY M300pakKeHHYIO Ha pHC. 25, R, R,
€CJIN R1:1,25 OM, R2:3 OM, R4:7 OM, u QHC — l{;—I
ucrounnka E=2,8 B.  ComporuBienuem | R4 R
aMIepMeTpa U UCTOYHHUKA TIPEHEOPEYb. |5 £
|
Puc. 25 |
| | R
—— R
64. Haiitu TOK wuaymuii yepes R L R
uctounuk DJIC cxeme M300pakeHHOU R
Ha puc. 26, €ciu BCE CONMPOTUBIICHUS ,—|_,J:‘|_Pr|—l_l‘Ll|:|L
Puc.26 ' €
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onnHakoBbl W paBHbl R,=34 Owm, 3/IC wucrounuka E£=7,3B. BHyTpeHHHM
COMPOTHUBJIEHUEM UCTOYHUKA MPEHEOPEUb.

65. llenp cocraBieHa W3 JIEBITU

OJIMHAKOBBIX COMPOTHUBJIEHUM 7 TIO CXEME, r
n3o0paxeHHoir Ha puc.27. ConmpoTHBICHHUE r
Bceir menu R=1,5 Owm. Onpenenursb —
COIIPOTHUBIICHUE 7.
R r !
Puc. 27
66. K wucrounuky OJIC E=12B wun ¢
BHYTPEHHUM corpoTuBieHueM r=0,60M A Ii
MOJKJIFOYAETCS Harpyska  u3 Tpex
OJIMHAKOBBIX COIPOTHUBIICHUI R ] ] ]
COCIMHEHHBIX MO CXEeMe Ha puc.28. R R R
AMnepMeTp TMOKa3blBaeT TOK [=2 A, Puc. 28

OIIPpCACINTD KaXKaA0€ COIIPOTHUBIICHUC R.

67. B cetu ¢ Hanpsbkennem U=24 B, moAKIIOUXIN ABa MOCJIEA0BATEIBHO
COeIMHEHHBIX pe3uctopa. [lpu 3ToM cuia Toka crana pasHoi /=0,6 A. Koraa
PE3UCTOPHI MOAKIIOYWIA MapajuleIbHO, CyMMapHas CHJIa TOKa CTaja paBHas
1=3,2 A. OnpenenuThb CONPOTUBIIEHUE R; U R, pe3ucropa.

68. OnpenenuTh CONPOTURIIEHUE 1IETIEH TOKa3aHHbIX Ha puc.29 a, 0.

Puc. 30
69. Omnpenenutb o0IIee COMPOTUBICHUE

nenu Ha puc.30, ecmu R;=0,5 Om, R,=1,5 Om, R;=R,=R;~=1 Om, R5=2/3 Owm.

70. onpenennuTh TOK B LENU U B CONPOTUBIICHUE

R Re l K3
R;, (puc.31), ecnu Oarapes COCTOUT U3 TpeX R |k |l

4 6
MapajyieIbHO COEAMHEHHBIX 3JieMeHTOB ¢ JJIC mo :
E=1,44 B u BHyTpeHHUM comnpotuBieHueMm 1o 7=0,6 Puc. 31

HcC.

Om
KaxapiH, a R;=R,=1,2 Om, R;=2 OmM, R,=3 Om.
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71. DmekTpuyeckas LEenb COCTOUT U3 JABYX T'aJIbBAHUYECKUX DJIEMEHTOB,
TpEX CONPOTHUBIIEHUN W ranbBaHOMeTpa puc.32. B Be I _
stou nenu ;=100 Om r,=500 Om, ;=20 Om, DC I
anemenTa £;=2 B. Tl'anpBanoMeTp peructpupyer A
ToK /=50 MA uayuuii B HampaBJICHUU YKa3aHHOM
ctpenkoit. Onpenenuts IJIC BTOPOTO dJIeMEHTA & ;.
ComnpoTUBIEHUEM TallbBAHOMETPA U BHYTPEHHUM --
COMPOTHUBJICHUEM JIEMEHTOB IIPEHEOPEYb. Puc. 32

72. JBa ucrounuka JJIC: E,=14B c BHyTpeHHUM

I
1T e
conpoTuBieHuem »;=2 Om U &£,=6 B ¢ BHyTpeHHHM [t
I L]
conporuBieHueM r,=4 OM, a tak ke peoctar R=10 Om <3 "
COEIMHEHBI, KaK IOKa3aHo Ha puc.33. OnpenenuTs CHIIbI —
TOKOB B peocrtare 1 B ucrounukax I/1C. Puc. 33
73. Omnpeaenutb CWIy TOKa B KaXKIOM OJJIEMEHTE U £
HaIpsDKeHHE Ha 3akuMax peoctata (cm.puc.34), ecnu £,=8 B, e
2| |
r=1 Om, £,=4 B, r,=0,5 Omu R=50 Om.
1 lR
Puc. 34

&
74. Omnpenenutsb HaIpsKEHNUE Ha 4 #E_l
T
conpoTUuBIeHUsX: ;=2 OM, r;=r;=4 OMm, BKIIIOUCHHBIX B L=  —
1 |

1[eMb, KaK Moka3zaHo Ha puc.35, ecnmu £,=10 B, £,=4 B.
Conpotunenusimu uctouyHukoB J/[C npeHedpeub.

Iqy—
I

Puc. 35

£
75. Tpu conporusnenus ;=35 Om, r>=1 Om u r;=3 B
OwMm, a Tak xe ucrounuk IJIC ¢&=1,4 B, coeauHeHbl, Kak - s
o 1
nokasaHo Ha puc.36. Onpenenuts 3/]C ncTOUHMKA, KOTOPBIN 2

HAJI0 TIOJIKJIIOYUTH B II€TIh MEXAY TOYKaMu A U B, 4T0ObI B Puc. 36
CONPOTHUBIICHUHU T3 WIENA TOK cwioi /=1 A B HampaBieHUU '
yKazaHHOU cTpenkoil. COmpoTUBIEHUEM UCTOUYHUKOB TOKA MPEeHEOPEUb.

76. Onpenenuth CUIy TOKa B COMNPOTHUBICHUU r3
(puc.37) U HaAMpsKEHUsI KOHI[AX ATOTO COMPOTHUBJIEHUE E€CIIU
£,=4 B, €73 B, r/=2 Om, r7=6 Owm, r5=1 OM. BuyTpeHuum

conpoTuBiaeHrueM uctouHukoB DJIC npeHeOpeyb.

77. B uenu (puc.38) BHYTPEHHHE COIPOTHUBIICHUE
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ucroynukoB JDJIC r=1,5 Om r;=0,5 Om, DJC & =50 B, E,;=10 B. Haiiru
CONpOTHUBIIEHUE R; TP KOTOPOM CHJia TOKA B COIPOTHUBIICHUU pPaBHA HYJIIO.

78. B cxeme puc.39 ¢=¢,; R/=R,=100 Om. BonbT™meTp
nokazeiBaer U,=200B, comnpoTuBiieHHEe BOJBTMETPA PABHO
R,=100 Om. Haiitu E; u E,. BHyTpeHHUMU CONPOTHUBICHUSIMU
MCTOYHUKOB TpPEHEOpPEYb.

Puc. 39

79. B cxeme puc. 39 ¢£,=¢£,=400 B; R,=R,=400 Om. ComnpoTuBicHUE
BosbTMeTpa R,=200 Owm. Halitu mnoka3zanue BoJbTMeTpa. CONpOTUBICHUEM
MCTOYHUKOB MPEeHEOPEYb.

80. B cxeme puc.40 ¢,=10 B, £,=2 B, R,=1 Om, R, =4
OM, R;=3 Owm. HaiiTu cunmy Toka BO BCEX ydacTKax IICIH.
BHyTpeHHUM CONPOTUBICHUEM 3JIEMEHTOB ITPEHEOPEYb. T

81. B cxeme puc. 41 £,=4 B, £,=2 B, R;=5 Om, R,=10 Om,
R;=5 Owm. Ha#Wtun cuiay TOKa BO BCEX YyyacTkax wenu. L
BHyTpeHHUM CONPOTUBICHUEM SJIEMEHTOB MPEHEOPEUb.

82. Tpu wucrounmka IJC E~=1 B, E;=3 B, Es=2 B m
COCJIMHEHbl ~ KaK  ToOKasaHo Ha  pucd2.  BuHyrpennue T, T ¢
CONPOTHUBJIICHUE  HMCTOYHUKOB  paBHbl  r;=r=r;=0,2  OwM.
OrnpenenuTh TOKA B BETBSX. PHC 42

83. Tpu ucrounnka DJIC E;=10 B, E;=5 B, Es=1 Butpu _L 4§ _| &%
conpotuiieHuss R;=1 Om, R,=2 OM, R;=3 OM coeauHEHBI Kak
nmokazaHo Ha pwuc.43. Onpeaenaur TOKHM B COMPOTUBICHHSAX. HR1 LRz Rs
BHyTpeHHUM CONPOTUBIICHUEM UCTOYHUKOB TPEHEOPEUb. Puc. 43

84. Kakyro cuity ToKa OKa3bIBaeT rajibBaHOMETp B cxeme(puc.44), ecnu E,=2 B,

R 2 R3
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E=1,2 B, R;=900 Om, R;=300 Om u nanenue HanpsbkeHus Ha conpoTtuBnenun
R; paBHO U;=2 B.ConpoTHBIEHNEM UCTOYHUKOB NPEHEOPEUb.

85. Tpu ucrounuka IJIC E,=E,=4 B, E;=6 B u peocrar
R=3 OMm coenuHeHbI Kak OKa3aHo Ha puc.45.0npeaenuTb TOK
B peocrare, ecinu  r;=r;=1 Om, r,=2 OM.

86. Tpu ranbBannueckux siemenrta( & ,=1,3 B, £,=1,5 B,
£3=2 B, r=r,=r;=0,2 OM) BKJIIOYEHBI KaK IOKa3aHO Ha puc.46.
Conporusiienne R=0,55 OM. OnpenenuTs TOKU B AJIEMEHTAX.

87. Ha puc.47 uzobpaxkena cxema, Ha kotopoit R;=500
OMm, R,=200 Om, R;=1000 Owm, ¢&,=1,8 B. l'anpBanomerp
peructpupyer Tok cuion [1=0,5 MA, uayiuii B HanpaBJICHNH,
ykazaHHoM  cTtpenkod.  Ompenenutrs  OIC  BTOpOTroO
raJiIbBAHUYECKOTO JJIEMEHTa, IMpeHeOperas BHYTPEHHUMU
COMPOTHUBJICHUSIMU OOOUX JJIEMEHTOB M COMPOTHUBICHUEM
raJibBaHOMETpA.

88. Tpu ranbBaHMUYECKUX 3JIEMEHTAa U TPU BOJIBTMETpA
COCIMHEHBI MO cXeme, MokazanHo Ha puc.48. DJIC
seMeHTOB paBeH & =1 B, €,=2 B, £ =1,5 B. Conporusienus
BOJIbTMETPOB PaBHBI R 1=2-103 Owm, R2:3'IO3 Owm, 1’€3=4-IO3 Owm.
ComnpoTuBiEHUsSI 3JIEMEHTOB HUYTOKHO Maybl. KaKoBBI
MOKa3aHus BOJITMETPOB?

89. Ha cxeme, nokazaHHO#l Ha puc.49, conpoTUBICHUS —
R]:R2:R3:R4:10 OM, 81:1,5 B, 82:1,8 B. OHpeI[eJ'II/ITB Ry R4 Ra
TOYKU B COMPOTUBJICHUSIX. BHYTpEHHUMH COMPOTUBICHUSMHU
VCTOYHHUKOB IPEHEOPEYb.

90. Kakumu A0JKHBI OBITH COMPOTUBIICHUS R;, R,,
R; u R, u3 cxembl, n300paxeHHoi Ha puc.50, 4ToObl B
KaXJa0M M3 HuUX mena Tok B [=0,1 A, eclim HCTOYHHKU
BI[C HUMCIOT E]:1 B, E2:2 B, E3:3 B, E4:4B.
BHyTpeHHUMH CONPOTHUBIEHUSAMH HCTOYHHKOB OJIC
npeHeopeys.
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(puc.51), eciu DJAC wucrounukoB E;=2B, E,=2,8B, =
Es=1,4B, npuueM wuX BHYTPEHHHE CONPOTHUBIICHUE -|—'1
OJMHAKOBHI U paBHbI 7=0,5 OM u R;=5 Owm. Puc. 51

91. Haittn HanpspkeHue Ha conpotuBieHun R,=10 J_ d] = — i Om
1341

92. OmnpenenuTh MOKa3aHHE BOJIBTMETPA, €CJIH OH
BKJIIOYEH B CXEMY, YKa3aHHYIO Ha puc. 52. ConpoTHUBIECHUE
BoiapT™MeTpa R,=3000Mm. DJIC kaxaoro wu3 3JIEMEHTOB
£1=&,=2,2 B. Compotusnenus R;=1000Mm, R,=200 Om,
R;=400 Om, R,/~=300 Om. BHyTpeHHHM CONpPOTHBICHHUEM
UCTOYHHUKOB MpPEeHEOpeb.

93. B unenu, mnokazaHHOW Ha puc. 53, TOK depe3
ralbBaHOMeTp He Teuer. Omnpeaenutrb, dYeMy  pPaBHO ‘
conpoTtuBiieHue R,, ecnu R=9 Om, &,=15 B, 1,=2,80M, ¢,
=2,7B. NCVY

[s

94. HailiTu TOKH, MNPOTEKAIOIIME B KaXKIOU
BETBU JJICKTPUYECKOM Iienu Ha puc.54, ecinu &,1=6,5
B,&,=3,9 B, r=r=rs=r,/~=rs=rs~=10 OMm. BHyTpeHHue
CONPOTHUBJIEHUE UCTOYHUKOB DJ[C HE YUUTHIBATH.

95. Tpu raibBaHnyeckux snemenras =1,3 B, £,=1,5
B wu E;=2 B ¢ BHYTPEHHUMH COIIPOTUBJIICHUSIMU
R,=R,>=R;=0,2 OM BKJIIOUEHBI, KaK IOKa3aHO Ha puc. 55.
Conporusnenne R=0,55 Om. Onpenenuts T0ku [; [, nl; B
3JIEMEHTAaX.

I;=1,5 A. Haiitm Benuuunsl E;, £, a Tak X¢ CHIIBI
TOKOB [, U [;, naymmx 4depe3 conpoTuBieHus R, u R;.
ConpoTuBieHneM O6aTapen 1 aMIepMeTpa npeHeopeyb.

97. Haiitu mokazaHue MUJUIMAMIIEPMETPA B CXEME £ 21 =
Ha pI/IC.57, €ciim E1:E2:1,5 B, I'1:I/'2:0,5 OM, R1:R2:2 —l——l— RRS[:] (_JI_.A)
Om n R;=1 Owm. ConpotusiieHue MunnuamnepMmerpa '
R=3Om Puc. 57
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98. B nenu Ha puc. 58 £,=2 B, £,=5 B, R;=20 Owm.
ConpoTuBieHus mogo0paHbl Tak, YTO TOK depe3 OaTapero
&iHe wuner. Yemy pano Hanpspkenwe U, Ha 3axuMax
COMPOTHUBJICHUS R, U cuja Toka [; 4epe3 CONMpOTUBICHUS
R;? BHYTpeHHMMH CONPOTHUBICHUAMH OaTaper MOXKHO
npeHeopeys. Yemy paBHbI conpoTuBnenus R;, R, u R,?

99. B nienu Ha purc.59 U3BECTHBI BCE COMPOTUBIICHUS
cuna Toka [, uepe3 comporuBieHue R, Haiitu 3JIC
Oarapen FE. BHyTpeHHHM COINpPOTHBICHHEM Oarapeu
npeHeopeyb.

R
100. B wemu nHa puc. 60 E=10 B, R=50 w, ] — ]
R,=R;=10 M, =3 OM. BHYTpeHHUM CONPOTUBICHUEM J_ -

: T -
Oarapen mnpeHeOpeyb. Halitu cuibl TOKOB B Kaxmaod T R: Rj
BETKHU.

Puc. 60

101. Yemy paBuma DJIC E Oarapen B cxeme Ha puc. 60, ecnu mpu
BEJIMYMHAX COIPOTHUBIICHUM, YKAa3aHHBIX B MPEABLIYIICH 3aa4M, U3BECTHO, YTO
TOK 4epe3 Oarapero paBeH [=3,24A.

102. B smekrtpuyeckoi nenu, Ha puc.61 u3BECTHBI
conportuBienust RI, R2 u R3, cuna toka [ yepe3 Oartapero u 2R;
pa3HoOCTh noTeHuuanoB U; mexay toukamu 2 u 1.Haitu
BEJIMYMHY CONPOTUBIEHUSA R,.

R4

103. [Ins onpeneneHus BHYTPEHHETO COMPOTUBIICHUS
raJIbBAHUYECKOTO  3JIEMEHTa MOXHO  BOCIIOJIB30BaThCS
cxemoil Ha puc. 62, B KoTOopoil raimbBaHoMeTp G C
W3BECTHBIM  CONPOTHBIEHHMEM R paer oamHakoBbIe
OTKJIOHEHHSI CTPEJIKH, OYyIeT JM TOJABMXKHBIA  KOHTAKT
HaxoauTbcd B TOouke B wm Touke C IpUYEM
CONPOTHUBIIEHUE R Ui 3TOM Lenu, YeMy paBHO BHYTPEHHHE COIPOTUBIICHHE
raJIbBaHUYECKOTO deMeHTa R?

104. B cxeme nHa puc. 43 3/1C ucrounnkoB & 1=1,5 B, £,=2 B, £€;=2,5B un
conporusieHus R;=10 Om, R,=20 Om, R;=30 Om. BHyTpeHHHE CONPOTUBIICHNS

)
Puc. 62
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MCTOYHUKOB IpeHeOpexxumo manbl. HaliTu Tok [; uepe3 comportuBiieHue R; u

PasHOCTD IIOTCHLIHUAIOB @ - Py Mexay TOukaMu A U B.
105. Haiiti TOK yepe3 CONMpOTUBIIEHHE R B cXeMe Ha 1
puc.63. BHyTpeHHHE COMPOTHUBICHHUSI O0OMX MCTOYHUKOB J_f i
PEHEOPEKUMO MAJIBL. ;

Puc. 63

106. DJIC OGarapen E=80 B, BHyTpeHHHE compoTuBieHne R=5 Ow.
Buemnsis nens notpebnser mouHocte N=100 Bt. Onpenenuts cuiy Toka [ B
uenu, HanpspkeHne U, 1oJ KOTOPhIM HAxXOAWTCS BHEIIHSAA LENb, W €€
CONPOTHUBIICHUE.

107. Ot 6arapeu, C xoropoit E=600 B, TpeOyeTcsi nmepenarb dHEPTUs
Ha paccrossaue L=1 xm. Ilorpebngemas wmomHocTh N=5 kBt. Haiitu
MUHHUMAaJIbHbIE TOTEPU MOIIHOCTH B CETH, €CIU JUAMETP MEIHBIX MOABOISIINX
npoBooB d=0.5 cM. Y aenpHoe conpotupieHne Menn p=1.7-10" Omm.

108. Paccrosinne Mexay reneparopom u norpeoutenem [=1000 w.
Harpyska — namiel, Haxoasmumecs noj Hanpspbkennem 220 B u motpebistoniue
MomHocTe N=100 xBt. JIuHus nByXnmpoBOJHas, MPOBOAA MEIHBIE, CEUECHUEM
S=17mm’. OmpenenuTh HANMpsHKEHHE HA 3aKUMaX TeHepaTopa. YeibHoe
conpoTuBienue meau p=1.7-10"° Om-m.

109. 3/1C 6arapen E=20 B conpotunenue BHemnHel nenu R=5 Om. Tok
B nenu paBeH /=3 A. C xakum KIIJl paGotaer Oarapea? Ilpu kakoM BHEIIHEM
conpotusienuu KI1/ 6yner pasen 80%?

110. Omnpenenuth KOIPPUIMEHT IOJE3HOrO JSHCTBHS aKKyMYJSTOpA.
OJIC xoroporo paBHa E£=2,15 B, eciu oH HaeT BO BHEUIHIOIO LIENb TOK CUJION
I=5 A. BHyTpeHHUE CONTPOTUBJIEHUE aKKyMyJsiTopa paBHO R=0,18 Om.

111. AKkymynsaTop ¢ BHyTpeHHUM comnpoTtuBieaneM R=0,08 Om nipu Toke
I,=4 A otnaetr Bo BHemHIow0 1ienb N;=8 Bt. Kakyto momniHocts N, OTIaeT OH BO
BHEIIIHIOKO 1I€Mb NPpU TOKE ;=6 A ?

112.25C o6arapen E=12 B. Ilpu cune toka /=4 A KIIJ] Oarapeun
r=0.0npenenuts BHyTPpEHHEE COMTPOTUBIIEHUE OaTapeu.

113. B mMegHoM NpOBOJAHUKE IJIWHOW /=2 M M TUIOIIAJIbI0 MONEPEYHOTO
ceuennst S=0,4 mm” nzer Tok. IIpu 3TOM execeKkyHaHO Bhiensercs 0=0,35 JIx
Ter10Thl. CKOJIBKO 3JIEKTPOHOB MPOXOJUT 3a lc, dyepe3 MOMepeuyHOoe CEUCHHUE
3TOro NpoBOAHUKA? Y IeIbHOE COTPOTUBIICHUE MEAN p=1,7-10'2 OMm M.

114. Kakoil AnuHBI HAA0 B3ATh HUXPOMOBBIA MPOBOJHUK IHAMETPOM
d=0,5 ™M, 4TOOBI M3rOTOBUTH OJIIEKTPUUECKHN KaMuH, paboTaromuil mnpu
Hanpspkennn U=120 B u garomuit
0=10° Jlx TernoTsl B yac? Y enpHOE CONpOTHBIeHHe HIXxpoMa p=1.7-102OmM.

115. TpamBaiiaeiii BaroH mnoTpebnser Tok cwioi /=100 A mnpu
Hanpsbkennn U=600 B u pa3zBuBaer cuny tsaru F=3 xkH. Onpenenuts CKOpoCTh
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JIBIDKCHHUSI TpamBast HAa TOPU3OHTAIBHOM YywacTke mytH, ecau KII]
anekTpoasurarens Tpamsas 80%.

116. DnekTponeys OMAKHA BBINIAPUBATH 3a =5 MUH V=1 1.BOIbI, B3ATOU
npu =20°C
OnpenenuTh [JIMHY HUXPOMOBOM TPOBOJOKM C IUJIOMIAJBI0 TOMEPEYHOro
ceuerns S=0,5 MM’, eciu medp paboTaer mox HampspkeHmeM U=220 B u
KIIJ1=80%. VYnemsHoe compotuBienne nuxpoma p=10° Om-M. YnensbHas
termioeMKkocTh BoJbl C=4200 J[»x/kr-k; maoTHOCTh BoAsl JI=10-3 kr/m-3.

117. B MeIHBIX IIMHAX C IUIOM[AbI0 MOMEPEYHOr0 CEUeHHs S=25cM>,
TeueT Tok cwiior [=250 A.OnpenenuTs KOIMYECTBO TEIUIOTHI, BBIIESIONICICS B
1M’ 3a 1 ¢. YensHoe conporupnenue Meau p=1.7-10°0m M.

118. OmnpenenuThs MMIOTHOCTh BJIEKTPUUECKOTO TOKa B JKEIE3HOM
MPOBOJAHUKE, €CIM TEIIoBas 3Heprus, BbiaensemMas B 1 M3 3a 1 c, paBHa
Q=9,8-10" /(M3 ¢). YenbHoe conpoTHBiIeHue xete3a p=8.7-10™ Om-m.

119. Nmeercs srekTpuyecKas JIaMIIO4Ka, paCCUNTAHHAS HA HAIPSKCHUE
U=120 B u momuocts N=40 Bt. Kakoe nmo6aBoyHoe compoTuBiieHHe R Hamo
BKJIFOUHUTH TMOCJIEIOBATENBHO C JIAMIIOUKOM, 4TO ObUT HOPMAaJIbHBIA Hakaj Mpu
HanpspkeHnun U=220 B?

120. Haiitn xonuuecTBO Teruia (J, BBIACISAIONIErOCs 3a f=1C B €IUHULIE
o6beMa MexHoro mposoaa(p=1.7-10" Om-M) mpu mioTHOCTH TOKa =30 A/cm’.

121. DAC Garapen E=12 B. HauOGomnbmias cuma Toka /=6 A, KOTOPYIO
MOXKET JaTh OaTapes,

OnpenenuTs MakCUMAIIBHYI0 MOUIIHOCTb V., KOTOpask MOXKET BBIAECIATHCA BO
BHEIIHEU LICTIN.

122. 5]1C ucrounuka paBHa £=300B, Tok KOpoTKOro 3aMbikanus [;=2 A.
OnpenenuTs MakCUMaNIbHOE KOJIMYECTBO (J TEIUIOTHI, KOTOPOE MOKET OTJaBaTh
nctoyHukK DJ[C B TeueHue 1¢ BO BHEUIHIOKO 1IE€Tb.

123. Onpenenuts KIIJ Oatapeun, nmpu KOTOPOM MOIIHOCTb, BbIAEIsEMAas
OaTapeeil BO BHEIIHIOKO 11€Th, MaKCUMaJIbHa.

124. 3J1C Garapeu paBHa E=12 B, BHyTpeHHHE conpoTuBiieHre R=2 Om.
OnpenenuTs MaKCUMAJIbHYIO MOILIHOCTb, KOTOPYIO OaTapesi MOKET OT/AaBaTh BO
BHEIIHIOKO 1IETTb.

125. Dnextpuueckass IUIMTKA HWMEET [BE CIHUPad, COMNPOTHUBICHUE
kotopblx R;=20 Om u R,=30 OM. Onpenenuts MOIIHOCTh TUIMTKH, €CJIU B CETh
¢ "Hanpspkennem U=127 B BximtouuTh: 1) Kaxayro oOOMOTKY OTIEIbHO. 2) 00e
00OMOTKE BMECTe, a) apaJljIeIbHO U 0) MOCIeI0BaTEILHO.

126. OOMOTKa AJIEKTPUYECKOW KacTPIONM, BMemHawmommend V=2 1 BOmbl,
COCTOMT U3 JABYX CEKIUH comnpoTuBieHneM R=25 Owm kaxpaas. Hauanbhas
temrieparypa Boabl =15° C, nanpsukenne B cetn U=120 B, KIIJ[ narpeBareis
r=80%.0npenenuth 4epe3 CKOJIbKO BPEMEHU
3aKkunuT BOjAQ, €CIH- 1) BKIIOYEHA OJHA CEKIMs, 2) 00€ CEeKIUH BKIFOYCHBI
MOCJIeI0BaTeNIbHO, 3) 00€ CeKIIUU BKIIFOUEHBI MMapasjieibHO.
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127. Dnekrpuyeckuil 4alHMK HMMeeT ABe OOMOTKH. I[lpum  BKItOUeHUH
OJIHOM OOMOTKE BOJla B YallHMKE 3aKUIUT 4yepe3 t;=15 MHH, a IpU BKIIOYECHHE
apyroil — uepe3 £,=30 MuH. Uepe3 CKOMbKO BPEMEHU 3aKUIIUT BOJa B YAWHUKE,
€CJIM BKJIFOYUTH 00€ 0OMOTKH, 1) mocieaoBaTenbHO, 2) napauiebHO?

128. Tox B mpoBoanuke comnpotusieHuemM R=100 Owm 3a Bpems =30 c
paBHOMepHO Hapactaer oT [,=0 nmo I,=2 A. Omnpeaenuts Ttemiotry ¢,
BBIJICIUBIIYIOCS 32 3TO BPEMS B ITPOBOIHUKE.

129. B npoBoHuke 3a Bpems =10 ¢ mpu paBHOMEPHOM BO3pacTaHUU TOKA
ot [;=0 no I,=2 A Beimenwioch Q=2 kJlx tennorel. HaliTm compoTuBiieHUE
MIPOBOJIHUKA.

130. DiieMeHT 3aMBIKAIOT CHAayYajga Ha BHEIIHEE cONpoTHBiIeHHE R;=2 OM,
a 3aTeM Ha BHelHue conpotubienne R,=0,5 Om. Haittu 3JIC E sneMeHTa u ero
BHYTPEHHEE CONPOTUBIIEHUE R, €CIIM U3BECTHO, YTO B KaKJOM U3 ITHX CIIy4aes,
MOIIHOCTb, BBIJEsIEMasi BO BHEIIHEN 1I€NH, OJMHAKOBA U paBHAa N=2,54 BT.

131. B meanom mposoguuke (p=1,7-10° Om'Mm ) o6bemom V=6 cM’ mpu
MPOXOXKJEHUHU MO HEMY IMOCTOSHHOIO TOKa 3a Bpems t=1 MUH BBIIEIHIOCH
KOJIMYECTBO TEIIOThl O=216 [[>x. Onpenenuts HanpsiKEHHOCTh AJIEKTPUUYECKOTO
noJisg £ B IPOBOJTHUKE.

132. Ilorpeburtens HaxoauThest Ha paccrosHue /[=1000 M oT reneparopa.
Hanpsokenne Ha 3axkumax reneparopa U=300 B. Kakoro nmamerpa menHbie
MPOBOJA HYKHO B3ATh JIJIsl YCTPOMCTBA ABYXIIPOBOJHOW JIMHUM TE€pElavu, €CIu
TOK B JJUHUU paBeH /=20 A 1 4TOOBI B MPOBOJIC IOTEPU SHEPTUH HE MPEBBIIIAIN
5% OT MOIIHOCTH HCTOUHHKA? YaenbHOe comporuBieHne memu p=1-7x107
OMm- M.

133. Tlo npoBoanuky comnpotuBienneM R=10 OM Teder MeIJIEHHO
M3MEHSIOLUICSA M0 CUHYCOMAAIBHOMY 3aKOHY TOK. MaKCHUMallbHOE 3HAaY€HUE
cuibl ToKa I,,=1 A, nepuon 7=8 c, HadanpHas (a3a paBHa HyIr0. ONpeaenuThb
KOJIMYECTBO TEIJIOTHI (J, BBIIETUBILEECS B IPOBOJIHUKE B NIEPBBIE =4 C.

134. Omnpenenuth TOK KOPOTKOIO 3aMBIKAHUS ISl AKKYMYJSATOPHOMN
Oarapeu, eciv mOpu TOKe Harpy3ke [;=5SA oOHa JaeT BO BHEUIHIOW IIeMb
MoiHocTh N;=9,5 BT, a npu Toke [,=8 A Harpyske N,=14,4 Br.

135. [IBa compotusienus mo R=100 OM MNOAKIIOYAIOTCS K HCTOUYHUKY
OJIC chauana moCieNOBaTEIbHO, MOTOM MapawieabHo. B o00oux ciyuasx
TEIUIOBAasi MOIIHOCTb, BbIACNsSIEMas Ha KaXXJIOM COIPOTUBJIEHUE, OKa3ajoCh
oaunakoBoi. Haiitu DJ1C ucrounuka E, eciu TOK, MpoTeKaroNuid B 1eNu MpU
MIOCJIEOBATENIHLHOM BKJIIOUEHUE CONPOTUBIEHUN [=1 A.

136. Batapest cocTouT U3 n=5 MOCIE0BATENbHO COCTUHEHHBIX 3JIEMEHTOB
¢ OJIC E=1,4B u BHyTpeHHUM conpoTtuiaeHueM R=0,30M kaxapiid. [Tpu kakoit
CUJIE TOKa IoJie3Hasi MOIIHOCTh paBHa N=0,8 BT?

137. DeKTpOMOTOp BKIIIOYEH B CETh IMOCTOSIHHOIO TOKAa HANPSKEHUEM
U=220 B. CompotuBienue ooMoTku MoTopa R=2 OM. Cuia moTpebiissieMoro
toka /=10 A. Haiitu notpebasiemyto momuocts N u KIT/I motopa.
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138. DnexTpomoTOop mUTAaETCA OT ceTH C HampsbkeHunem U=24 B. Uemy
paBHa MOITHOCTh Ha BaJly MOTOpa MpU NMPOTEKaHUU ToKa /;=8 A, eciu U3BECTHO,
YTO IPH IMOJTHOM 3aTOPMAKUBAHUU AKOPS B LENH UIIET TOK [,=167

139.Kakyto cuiny TOKa HaJ0 MPOIYCTUTh 4YEpPE3 JKEJIE3HYIO IMPOBOJIOKY
JMHOU /=1 M, Maccoit m=1 1, yToOBI HarpeTh €€ 3a 7=1 ¢ J0 Temmeparypbl
mwiasinenus =1600° C? Ilepemauy Temia IpyrdM TejlaM HE YYUTHIBAT.
VrnensHoe comnpotuBienne p=1,2-107 Om'M, ymenbHas TemioeMKkocts 500
Jlx/(xr-K), motHocts p=7,900 kr/m’, HauansHas Temmeparypa t,=0° C.

140. Pa3BerBiieHHass 1IieNb, COCTOSIIIAsl U3 JABYX IapajljIeIbHO
COCMHEHHBIX compoTuBiieHMd R=6 Om wu R,=12 Owm, BKiIIOUYEHA
nocienoBaTenbHo R;=15 Om. OTa 3yekTpuueckas cxema MNOIKIIOYEHUS K
3axuMaM renepartopa, J/IC xotoporo £=200 B, a BHyTpeHHEE CONPOTUBIECHUE
R=1 OM. BbluucauTh MOIIHOCTH NN, BBIACIAIONIYIOCS Ha COMPOTHUBIICHHE R;.
ConpoTuBIIEHHEM MOABOASIINUX IPOBOJOB MPEHEOPEUbD.

141*. B mnpueMHUKE NPUMEHEHbl TPU PATUOJIAMIIBI C HAINPSIKEHUEM
Hakaima U=6 B n Toxkamu Hakana /,=0,2 A, 1,=0,1 A, 15=0,3 A COOTBETCTBEHHO.
HapucoBath cxembl 0e3TpaHcOpMaTOpPHOTO MUTAHUS LIETIH HAaKalda OT CETU C
HanpsbkennemM U=120 B, B ciydae nocClIeIOBaTENbHOTO W MAapajuieIbHOTO
coenrHeHusa namn. OnpenenuTs BEIWYUHY JIOMOJHUTEIBHBIX CONPOTHUBIICHUH,
MIPU KOTOPBIX JIAMIIBI B 000UX Citydasix OyayT paboTaTh B 3aJIaHHBIX PEKUMAaX.

142*. YTtoOBI ONpeieTuTh MECTO TOBPEKICHUS U30JISIUN JBYXIIPOBOHON
TenedOHHOM TMHUU JUTMHON /=4 KM K OJTHOMY €€ KOHILYy MPUCOEANHIIIA OaTapero
c OJC E=I15 B. Ilpu 3TOM OKa3anoch, 4TO, €CJIM NPOBOJIa Y APYroro KOHIIA
JUHUHA PAa30MKHYTHI, TOK uepe3 Oarapero /;=1 A, a ecnu 3aMKHYTBI HAaKOPOTKO,
TO TOK uepe3 Oarapeto [,=1,8 A. HaliTu MecTo TOBpEXIEHUS JTUHUU U
CONPOTHUBJIEHUE H30JSUMU B MecTe MoBpexaAcHUs. CONPOTHUBIECHHE Ka)IOro
npoBoja IuHUM R=5 OM. ConpoTuBlieHHEM OaTapeu MpeHeOpeyb.

143*, TIpoBonouHoe meaHOE KoJiblo paauyca R=0,1 M packpyTuiau 110
yriosoit ckopoct W=10" pam/c. OnpenennTh Kakoil TOK HOMAET depe3 KOJbIo
IPH PABHOMEPHOM 3aMeJICHHH BPAILICHHS 10 OCTAHOBKH B Tedenme =107 c.
Ceuenue npoBoiioku $=0,5¢cMm, yenbpHas MpoOBOAUMOCTb Meau L=6- 10" Om/m.

144%*, 1llkana BoasT™MeTpa (puc.64.) umeer N=150
JeneHul.  BosbTMeTp  HMMEeT  YeThIpe  KIIEMMBI,
paccuuTaHHbIe Ha M3MEpeHHe HanpspkeHus a0 U;=3 B,
U~=15 B u U;=150 B. Ctpenka npubopa OTKJIOHSETCS
Ha n=50 aelleHWi NpPU MPOXOKIECHUU YEpPEe3 HEro TOKa Puc. 64
I=1 MA. Kakoe BHYTpeHHUE CONpPOTHUBJICHHE IpPUOOpa
IIPY BKJIFOUYEHUU €r0 Ha Pa3HbIE TUAMa30HbI?

145*.  OmnpenenauTb  3JIEKTPUYECKOE  CONPOTUBJICHHE  CIEAYIOLIUX
MIPOBOJIOYHBIX CETOK:
1) kapkaca B BHAE KBaJapaTa, CEPEIUWHbI MPOTHUBOIOJOKHBIX CTOPOH
KOTOPOT'O COEMHEHBI MEXIy cO00il B LIeHTpe crasHbl. Kapkac BKitoueH
B LICTIb IMArOHAJIbHBIMU BEPILIMHAMMU.
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2) lllectuyronbHuka, B KOTOPOM OJHA M3 TOYEK COEJUHEHA CO BCEMU
OCTJIbHBIMU TOYKaMH(BCEro, TakuM o0pa3oM, 9 NPOBOJHHUKOB),
BKJIFOYCHHOTO B II€TIh TWAarOHAIBHBIMU BepIIuHaMU( OJTHA W3 BEPIIUH —
TOYKA, TJIe CXOJSATCS UaroHasn).

3) Kapkaca B Bujie TeTpasapa, BKJIFOUEHHOTO B LI€Th ABYMS BEpIIMHAMM.

4) CeTku B BHUJIE IIECTUYTOJIbHUKA C TpeMs OOJIBIIMMH JUATOHAISIMH,
CIIassHHBIMM B IICHTPE, W BKJIIOYEHHOW B IIENb — a) TOYKAMH, MEXIY
KOTOPBIMH MPOBEJICHA OJIHA W3 JrUaroHajiei, 0) ToukaMu, JeKaIlIuMu Ha
Cepe/IMHE MPOTUBOMOJIOKHBIX CTOPOH.

5) KapkacHoro ky0a, BKJIIOYEHHOTO B II€Mb JBYMS BEpIIMHAMHU.
PaccmoTpeth Bce BO3MOXKHBIE ClTyYau.

COHpOTI/IBHeHI/IC KaXXJ101ro u3 3BCHLCB 7.

146*. Kakoil TOk OyJeT HATH uepes
aMIepMeTp B CXeMe, U300pakeHHOU Ha puc. 657 Ri | Ra
OJIC wucrounuka paBHa E. BnayTpeHHumu ' '
COMPOTHUBJICHUSIMU aMIepMeTpa M HCTOYHHUKA
npeHeOpeub. PaccMmoTpeTs [1Ba ciydas: a) — —

R]:R4:I", R2:R3:27". b) R]:R2:R3:I", R4:21". I1{_| I I_RI4
2
4
Puc. 65
147%*. Tpebyercs
nogobparth A8 CXEM, / Ki / K
MOKa3aHHbBIX Ha pUC. 66 a 1 0,
TAaKHe COMPOTUBJICHUS,
yTOOBl ~ IpPU  3aMKHYTOM é é é
KIIFOYE K, aMIiepMeTp - -
MOKa3bIBaJl TaKOW K€ TOK, | r I
Kak ¥ IpH 3aMKHYTOM KJIO4e |
K u pazomkHyTOM KItoue K. ‘ RD J\ RD
ConpoTuBIEHUSI HCTOYHUKA @ @ |
TOKa u amIiepmeTpa 2) Prc. 66 6)
uC.

HHUYTOXKHO MaJIbIl.

148*. Haittu TOK, mpOTEKAOIUMH Yepe3
COmpoTUBJIICHUE R, ydacTka uenu ( puc.67), eciau ]
comnporusnenue R;=10 Om, R,=20 Om, R;=30 Om u le—

Puc. 67
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NOTEHIMaNIbI To4eK 1, 2, u 3 paBHbBI cooTBeTCTBEHHO ¢ 1=10 B, ¢0,= 6 B, ¢3=15
B.

149*. batapes akkymymnsitopoB, DJIC kotopoit E=12 B, 3apsbkaercs npu
Hanpsbkenne U=12,5 B tokom J,=3 A. IlpuHumas, 4YTO BHYTPEHHHUE
CONPOTHUBJIEHUE NPH 3apsiAc M IpPHU pas3pssie dJIEKTPUYECTBA OJMHAKOBO, YTO
akkymyastop ormaetr KIIJ[ 70% mnpomenmero npu 3apsjie 3JI€KTPUYECTBA,
onpenenuth KIIJ[ akkymynstopa — a) npu paspsae Tokom J=3 A, 0) npu
paspsne Tokom J,=0,3 A.

150*. Umeercst N=24 onunakoBeix ucrounrka J{C E=1 B u BHyTpeHHUM
conpotuBiieHueM r=0,2 M. DTH HCTOYHUKH COEIWHEHBI TaK, YTO 0OO0pa3yroT
Oarapero U3 n MOCJIeOBATENbHBIX CEKLIUM, KaXKIash U3 KOTOPbIX COCTOUT U3 N/n
COCMHEHHBIX NapauleIbHO MCTOYHHMKOB. K Oarapee noxkitoueH mpudop,
obnanatouuii conporusiaeHruem R=0,3 Om. IIpu kakom n MOIIHOCTH OTOMpaeMas
npubopom OyneT MmakcumanbHOR? YeMy paBHO MakCUMaJIbHOE 3HaueHUe N?

151*. Bo ckonbKo pa3 ciaeayeT NOBBICUTh HAPSYKEHUE UCTOYHUKA, YTOObI
CHU3UTh TOTepu MomHOcTH B auHuKM N=100 pa3 mpu mnepemaun TOH xKe
MOILIHOCTH, MPY YCJIOBUH, YTO B IIEPBOM CIIydae MaJCHUE HANPSIKCHUS B JTUHUU
U=nU, rae U — HanpsiKEeHHUE HA HArpy3Kax.

152*. DnekTpoMOTOp MOCTOSTHHOTO TOKa MOAKIIOUUIN K HanpsukeHuto U.
ConpotuBienne oOMoTkH sikopsi paBHO R. IIpu kakom 3HaueHue Toka [ uepes
OOMOTKY ToOJe3Hasi MOIIHOCTh N MoTopa Oyaer makcuMmanbHou? Uemy oHa
paBHa? Kaxos nipu 3tom KIIJ[ moTopa?

JJutrteparypa

1.CaBenneB U.B. Kypc obmieit puszuku. M.: Hayka, 1978, 1.2 §§31-38, §§ 77
—-78.

2. Jletmadp A.A., ABopckmit b.M., Munkosckas JI.b. Kypc ¢usuku. M.:
Breicmas mikona, 1977, 1.2 §§ 1-7, §§ 9-1,2,3,4.

3. CuByxun JI.B. O6mwuii kypc ¢pusuku T.3. M.: Hayka, 1983,  §§40- 45.
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TEMA 7
3AKOHBI QJIEKTPOMATHETHU3MA
KonTpoabHbIe BONIPOCHI:

I. Yro sBiIsIETCS MCTOYHUKOM MArHUTHOTO IIOJISl, M KaK €ro MOKHO
oOHapyxuThb? Kakasg BenuumHa BBOJUTCS IS XapPAKTEPUCTHUKUA MArHUTHOTO
nosia? KakoB ¢u3nueckuii cMbICT BEKTOpa MarHUTHOM HHAYyKIMH? B kakux
€AUHULIAX U3MEPSETCA MAarHUTHAS! MHTy KIS ?

2. Kak rpadpuueckn mzoOpaxaercs MarHuTHoe noje? Yrto Ha3biBaeTcs
JMHUSMHU MarHUTHOW MHIYKIIMH, KaK ONpeIeAeTCs UX HanpaBjieHue?

3. B uem cocrout 3akoH Amriiepa? Kak oH 3amuchIBaeTCs B CKaJSIPHOU U
BeKTOpHOH dopmax? Kak Hanpapnena cuna Ammepa?

4. Kak nelcTByeT MarHUTHOE MOJIe Ha JBHXKYyIIMiics 3apsn? KakoBel
BeJIMYMHA U HanpasiieHue Jlopenna?

5. Kak B3auMOJEHCTBYIOT MEXAy COOOWM MapassieibHble MPOBOJHUKHU C
TOKOM?

6. IlpoaHanmu3upyite, 4YTO OMNPEACISIET BEIWYMHY W HaIpPaBJICHUE
MarHUTHOM MHAYKIMHM U HAMPSXKEHHOCTH T0JisA, U chopmynupyite 3akoH bro—
CaBapa—Jlamaca. [IpumeHuTe €ro K mojisiM pasHo KOHPUTypaluu.

7. Uemy paBHa UMPKYJSILMS BEKTOpa MarHuTHOM wuHAyKumu? Kakwue
CBOICTBA MAarHUTHOTO TOJS OTPAXEHBI TEOPHUEH O UUPKYISIUU (3aKOHOM
TIOJIHOrO TOKa)? 3aluIIuTe 3Ty TEOPEMY s BEKTOpoB B u  H. IMomyuwnte u3
HEE MarHUTHYIO MHAYKIIUIO TIOJII COJIEHON1a M TOPOUAA.

8. KakoBbl BelWYMHA M HANpaBIEHUE MAarHUTHOrO MomeHTa Toka? Kak
ONpPEAEACTCS BpPAIIAIOMIMNA MOMEHT, JICUCTBYIOLIMKM HAa KOHTYpP C TOKOM B
MarHuTHOM noJjie? UTo mpouCXOIUT ¢ KOHTYpPOM, IO KOTOPOMY TE€YET TOK, B
MarHUTHOM MoJje?

9. UYemy paBeH TMOTOK BEKTOpa MAarHUTHOM WHAYKLIUU CKBO3b
noBepxHocTh? Cdhopmynupyiite Teopemy Octporpaiackoro — Iaycca s
BEKTOPa B U OOBICHUTE €€ CMBICIL.

10. Kak onpenensiercss pabora, coBepuiaemasi MpU MEPEMELIEHUN
MPOBOJIHUKA C TOKOM WJIM IPU TOBOPOTE KOHTYpPa B MAarHUTHOM M0OJI€E?

MeTtoauveckue YKa3aHuA K PCIICHUIO 3a1a4

3amaun JaHHOW TEMBI OXBATHIBAIOT CJICAYIOIINAE PA3ACIIbI:

a) HaXOXKJCHWE TOJiA MO 3aJaHHOW KOHQPUTYpallMd TOKOB METOJIOM
CYIEPIO3ULINY;

0) AelicTBHE MarHUTHOT'O TOJISl HA TOK MJIM KOHTYP C TOKOM;

B) ABUKEHUE 3apsA0B B MATHUTHOM I10JIE;

r) paboTa CHJI MAarHUTHOTO TOJIS.

3a HMCXOJQHOE SIBICHUE CIEAYeT CUMUTaTh B3aWMOJEWCTBHE TOKOB M B KaueCTBE
CHJIOBOM XapaKTEPHCTUKH: MAarHMUTHOTO MoJjis Oepercs ero mHaykuus B. Ilpu
HaxXOXJIE€HUW WHAYKIMA MarHUTHOTO TIONS CJEAyeT I0JIb30BaThCs JHOO
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HeMocpeACTBeHHO 3akoHoM buo —CaBapa — Jlamnmaca, nu6o d¢opmyna —
WHIYKITUW, BBIBEJICHHBIMU M3 ATOTO 3aKOHA; MOYXHO TIOJIB30BAThCSI TEOPEMON O
LMPKYJISALUA BEKTOPOB B .

[Ipu paccMoTpeHHH CWII, ACHCTBYIONIMX HA MPOBOJHWK C TOKOM B MarHUTHOM
noJjie, ClIeAyeT IOMHHTb, 4YTO Mepexol oT auddepeHnnansHol (popmyiibl
Awmrniepa K ¢opMyiie JUisi KOHEYHBIX MPOBOJHUKOB BO3MOXKEH TOJIBKO B CIy4ae
NPSMOJIMHEMHOTO  MPOBOJHUKA, HAXOMSIIErocss B  OJHOPOJHOM  TIOJIE.
HampaBnenue cun amnepa u JlopeHna MOXHO OINpEAENUTh JIMOO MO MpPaBHITY
«JIEBOM PYKH», TMO0 HEMOCPECTBEHHO 10 MPABUITY BEKTOPHOTO MPOU3BEICHHUS.
Omnpenensis pabOTy CHUJI MAarHUTHOTO TOJS, KaXAbIA pa3 HAJI0 OroBapuUBaTh
MEJIJIEHHOCTh JIBFDKCHHS TPOBOJHHKA, YTOOBI MOXKHO OBUIO TIpeHeOpedb
JABJICHUEM DJICKTPOMArHUTHOW WHITYKITHH.

[TPUMEPBI PEHIEHU A 3AJTAY

3apmava 1.
K KOHTYpy B BHJI€ paBHOCTOPOHHETO TpeyrojibHuKa uaeT Tok /=40 A. Cropona

TpeyronbHuka a=30 cMm. OmnpenenuTs MarHUTHYKO HHAYKOHIO B B TOuke
MEPECEUYEHNUS BBICOT.
Pewienue.

WNenyxkums B B Touke 0, COMIACHO IPUHUUITY
CyNepHo3uuu, OyIeT paBHa T'€OMETPUUECKOH CyMMe
MHIYKIUNA MarHuTHBIX II0JI€H, CO3JaBAEMBIX BCEMH
CTOpOHAMH TPEYIrOJIbHUKA:

Bp=Bl+BZ+B3-

B meHTpe TpeyroibHHWKa BCE 3TH BEKTOPHI HAIPABIICHBI
¢, Puc. 1 NEPIICHINKYISIPHO TUTOCKOCTH qepTeKa. U3
COOOpaKEHUI CUMMETPUH:
B 1= B a B 3:B .

CnenosarensHo, B,=3B.

MarHauTHass HHIYKIUS T0JIs1, CO3aBacMOI0 OTPE3KOM IIPOBOJHHKA, BBIPAKACTCS

dbopmymnoit

v

B=""—(cosp, —cosp,).
4HRO( @, ®,)

W3 pucyHka 1 BunHO, 4TO0 @, =7 —@; R, = %tga,
IToaTomy

Bp = 3ugl cosp —cos(r—@;)  3u,l cos’ @,

2ra IgQ, maSing,

\/g Ol

T 1
TaK KaK @, = —; sIn@, =—; cos@, =——; Bp=
6 2 2

b

2ma
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IIponsBenem BoiunciieHus B cucreme CU:
_9-47-1077 -40
27-0.3
IIpoBepuM COOTBETCTBUE €TUHUILL
H-A H
[B] = =

> —=Tn
A m A-m

Bp =2,4-107T,.

3ajaya 2.
B onpHOM mIOCKOCTH ¢ OECKOHEYHO JJIMHHBIM TPSMBIM TPOBOJIOM, 10

KOTOPOMY T€4eT TOK CHibl [=5 A, pacnojio)keHa NpsSMOYIOJbHas paMkKa
pasmepom a=0,2 m u b=0,1 M, mo koropoiri Teuer Tok /;=0,2 A. JlnuHHBIE
CTOPOHBI PAMKH MAapAJIJIEIbHBI IPSIMOMY TOKY, IPUYEM TOK B HEW COHAIIPABIICH
ToKy I B pamke. OnpeenuTs CUITbl B3aUMOJICUCTBHS IPSMOT0O TOKA C KaXA0W U3
CTOPOH paMKH, €ciau Oimkailliags OT TOKa CTOpPOHAa PaMKH HaxOJUTCS Ha
paccrostnuu x,=0,05 M oT Hee.

Pemienue.
: Croponbl I u 3 pamku (puc 2) mnapaieibHBbI
OpsIMOMY TOKY M HaxoJATCs OT HEro Ha PacCTOSHHSIX
X0 TFE(dx COOTBETCTBEHHO R=x), U R=x,+B, rne B - KOpOTKas
7 CTOpOHA PaMKH.
F"'l_ 1 4 3 _F':'3 Cuna, ¢ KOTOpoi JEHCTBYET MarHUTHOE MOJie Ha
| KaKyI0 U3 CTOPOH PaMKu
| 'y F =[dF =[IBdsin(dl, B)= [ IBdl,
Puc. 2 l L ] (D
TAK  KAK (dl,E) B Ipelenax KakKIoi CTOPOHEI
paBeH %, WHIYKITUS MarHUTHOTO TIOJIsl OECKOHEYHO JUTMHHOTO TOKA
_ AL
27R" (2)

rne R — paccrosiHue oT mpsiIMOTo TOKa JI0 paccMaTpruBaeMOi TOUKH.
IToncraBnsst paccrossuust ctopoH 1 u 3 ot mpsimoro toka B (I) b (2) u

11 I -1-
UHTETpUpPYS, MOIyduM F, = a a; F, ol
27, 272(x, +b)

Cwibl F, ¥ F, HalpaBJieHbl B IIPOTHBOIIOJIOKHbIE CTOPOHBI U F;>F3. Tlpu
MHTETPUPOBAHUU IO BTOPOW (WM MO YETBEPTOIl) CTOPOHE PAMKH, YUUTHIBAs,
4TO IepeMeHHas X MEHAETCS B IIPEAEIIax OT Xy 10 Xp+B, Mmoirydum

NP I T 11 X, +b

F2=F4:jﬂ°1dx:'u°1 n———.

3, 2 2

HOI[CTaBI/IM YU CJIOBBLIC JaHHBIC:

L

0
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47107 -5-0,2

= 10,2=8,0-10" H;
27-0,05
-7
p=d 0502 G sq007H.
27-0,15
-7
p g, 2 4E107:5:02 ) 015 oo o0
27 0,05

[IpoBepuM COOTBETCTBUE EAUHULL:

N M
F ‘A* - —=H.
[F]= Ve M
3ajgada 3.

DIEKTPOH, MPOHIS YCKOPAIONIIYI0 pa3HoCcTh norteHnuanos U=400 B, monan
B OIHOPOIHOE MATHHTHOE IOJe HAMpKeHHOCThI0 H=10" A/M. ompemennth
paauyc R KpUBHM3HBI TPAa€KTOPUU HIJIEKTPOHA, €CJIM BEKTOP €ro CKOPOCTU
MEPHEHIUKYJISIPEH JIMHUSAM OIS,
Pewienue.
Ha snexTpoH, ABWKXyHuiics B MarHWuTHOM IIOJie, AEMCTByeT cuina JlopeHua,
BEKTOpP KOTOPOM MEPHEHAMKYJSIPEH CKOPOCTH M, CIIEOBATENIbHO, COOOLIAET

AIIEKTPOHY HOpMasbHOe yckopeHue. [1o Bropomy 3akony HeroToHa
2

Fa=ma,, nm ‘e‘vBsina = %; (1)

TZie e — 3apsi AJIEKTPOHA, M — €ro Macca.
I[To ycnoButo v L B u 0=90° sino=1.
N3 dopmynel (1) Haitnem
R=", 2)
eB
Bxomsimmit B paBeHCTBO (2) HUMIIyJIbC MOXKET OBITh BBIpAKEH Yepe3

KUHETUYECKYIO SHEPTHIO W 3JIeKTpOHA

myv = ~2mWk 3)
Wk=e|U
rie

[ToacraBuB 310 BBHIpakeHHE B hopmydy (3), MoTydum
my = 1/2111‘6‘U

MarautHas uHAyKuuss B u HanpsbkeHHOCTh H CBsI3aHBI COOTHOLIEHHEM
B=uyH, rae (y — MarauTHasi IOCTOSIHHASL.
[lonctaBum B umv B (bopMyJIy (2) 1 nomy4nm:

2m| |u

Hole |H
HpOI/IBBCIIeM BeIUKCIIeHUS B cucteme CU:

4)
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=6,37-107 m.

2-9.1-107"-400
R=

4.314-107-10°
HpOBepI/IM COOTBCTCTBUC CANHUII:

R ke-Kn-B _\/KZ-,ZZJ!C'M'A_\/KZ'M-CZ'A'M_M
(H/Az)-éj(ﬂ H - Kn c-ke-m-A-c '
M
3amaya 4.

[Imockuii KBagpaTHBIM KOHTYp €O CTOpoHOM a=10 cMm, 10 KOTOPOMY TE€YET TOK
I=100 A, ycraHoBuics cBOOOAHO B OJJHOPOJHOM MarHUTHOM mojie ¢ B=1 Tin.
Onpenenuts paboTy, COBEPIIAEMYIO BHEIIHUMU CHJIAMH TIPU MTOBOPOTE KOHTYpa
OTHOCHUTEJIBHO OCH, TPOXOJSAIIEH Yepe3 CEPEAUHBbl €ro MPOTUBOIOIOKHBIX
CTOPOH, Ha yroJ o= 90°.
Pewienue.
Ha xoHTYp ¢ TOKOM B MArHUTHOM I10JI€ IEUCTBYET BPALAFOIMA MOMEHT
M=P,,Bsin ¢.
rae Py, — MarHuTHBI MOMEHT KOHTYpa, B — UHAYKLHS MarHATHOTO IOJS, (O
— yros Mexnay P,, HalpaBJI€HHBIM I10 HOPMaJIX K KOHTYpPY uB.
B HAYaJbHOM TMOJIO)KEHUH KOHTYp CBOOOJHO YCTAHOBHWJICS B MAarHMUTHOM

none. IIpu 3toM MomeHT cun paser 0, @ = 0, T.e P, U B COBMANAIOT MO
HanpasieHuio. Korjga BHEIIHHWE CHIIBI BBIBEIYT KOHTYp U3 TMOJIOKEHUS
paBHOBECHSI, TO BO3HUKIIINI MOMEHT CHJI OyJeT CTPEMHUTHCS BEPHYTHh KOHTYp B
ucxoaHoe mojoxeHue. [IpoTuB 3Toro MoMmeHnTta u OyAeT coBepiIaTbCsi pabOTHI
BHEITHUMH CHJIaMH. Tak Kak MOMEHT MEHSETCS B 3aBHCHUMOCTH OT OPHEHTAILUU
KOHTYpa, TO JUIs 1o/icyeTa paboThl IPUMEHUM (popmyIry

4
A = jdA; dA=Mdp=P Bsing-dg¢
0

2
e P =1S=1Ia",S— nnomans KOHTYpa = a’ , ] — CHJIa TOKa B KOHTYPE.

dA =1Ba’sinpdg .
Torna
@
A=1IB -azjsin pdo. ="
2
0

CnenmoBarteabHO,
/2 /2

A=IB-a’ J.singﬂa’(p:]-Ba2 -COS @ I =1-Ba’
0 0

[ToncTaBuM 4YMCIICHHBIC 3HAYCHUS A =100 -1-0.01 Ox = 11Ix.

IIpoBeprM COOTBETCTBUE E€IMHULL:
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A-H-m
m-A
3amaya MOXKET OBITh pelIeHa U IPYTUM CIIocoOoM.
PaGota A, coBepmiaemasi cuiamMu Amrepa MpU MOBOPOTE€ pPaMKU C TOKOM B
MardfuTHOM [0JIe, paBHA A = [(D, — D))

[A]=4-Tn-u* =

= Hm = J]c.

rac CD] u @2 — MAarduTHBIC ITIOTOKHW CKBO3b ITOBCPXHOCTb, OI'PaAHUYCHHYTIO
KOHTYPOM, B €ro Ha4daJJbHOM H KOHCYHOM IIOJIOKCHUAX. Tak kak HadaJbHOE
IMOJIOKCHHUEC paMKH, KOI'la OHa YCTAaHOBHJIACh CB06OI[HO, COOTBCTCTBYCT
IIOJIOKCHHUIO YCTOﬁqHBOFO paBHOBECHA, TO

@, = BS cos(ﬁﬁ)= BScos0°=Ba*; BMii ,

Mpu nosopote pamku @, = BS cos(BN )= BS cos90° = 0
Pabora BHEIIHUX CHII
A'=-A=-1(®, -D,)=IBa*
JlaHHOE BBIpa)KEHHE COBMANACT C TOJYYCHHBIM MEPBBIM CIIOCOOOM BBIPAKECHUEM
JUIS UICKOMOM paOOoTHI.
Tadauna BapuaHToB.

No Howmep 3amau No Howmep 3amau

BapHUaHTa BapHUaHTa

1 1 51 101 |[151 |26 26 |76 126 |176
2 2 52 (102 |152 |27 27 |77 127 | 177
3 3 53 103 | 153 |28 28 |78 128 | 178
4 4 54 (104 |154 |29 29 |79 129 179
5 5 55 105 |[155 |30 30 |80 130 | 180
6 6 56 | 106 |156 |31 31 |81 131 | 181
7 7 57 1107 |157 |32 32 182 132 | 182
8 8 58 | 108 |158 |33 33 |83 133 | 183
9 9 59 109 |159 |34 34 |84 134 | 184
10 10 |60 |110 |[160 |35 35 |85 135 | 185
11 11 |61 111 | 161 |36 36 |86 136 | 186
12 12 |62 112 |162 |37 37 |87 137 | 187
13 13 |63 113 |[163 |38 38 |88 138 | 188
14 14 |64 |114 |164 |39 39 |89 139 | 189
15 15 |65 115 | 165 (40 40 |90 140 | 190
16 16 |66 |116 |166 |41 41 |91 141 | 191
17 17 |67 |117 |167 |42 42 192 142 | 192
18 18 |68 |[118 |168 |43 43 |93 143 | 194
19 19 69 [119 |169 |44 44 |94 144 | 193
20 20 (70 | 120 |[170 |45 45 |95 145 | 195
21 21 |71 121 | 171 |46 46 |96 146 | 175
22 22 |72 | 122 | 172 |47 47 |97 147 | 185
23 23 |73 123 [ 173 |48 48 |98 148 | 181
24 24 174 | 124 174 |49 49 |99 149 | 189
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| 25 125 |75 |125 |175 |50 150 [100 |150 |160 |
3anaqn AJIA CAMOCTOSITCJIbHOI'O PEIICHUS.

1. ITo aBym mapainenbHbiM 6eckoHeuHo d=0,1 M Apyr oT apyra, TeKyT
TOKH MPOTUBOIIOJIOKHOTO HamnpasieHus cuinoil /=30 A. Hailtu Hanps>KeHHOCTh
MAarHUTHOTI'O MOJISI B TOYKE, PACIIOJIOKEHHOU IMOCEPEANHE MEXKAY IPOBOJHUKAMH.

2. Ilo ngByM OECKOHEYHO JIMHHBIM TMapajieIbHBIM MPOBOJIHUKAM TEKYT
TOKH OJIHOTO HampaBJeHus BeauunuHon [,=1,=15 A. HaliTu Hanps>KeHHOCTh OIS
B TOUKE, PAcIOJIO)KEHHOU Ha paccTosHuu 7;=0,4 M OT OJHOTO MPOBOJHUKA U HA
r;=0,3 M OT ZIpyroro, €ciii paccTOSIHHUE MEXIy HUMH d= 0,5 M. HalUTH Takxke
MHIYKUUIO B TOJs B 3TOU TOUKE.

3. Uemy paBHa HaOpsKEHHOCTb M MHAYKIUS MAarHUTHOTO MOJS B TOYKE,
Haxopsecs Ha paccrosauu r;=0,15 m ot omnoro u »,=0,05 M OT mpyroro
MPOBOJIHMKA OECKOHEUHOM JIMHBI, Haxoxasenca Ha pacctogaun d=0,01 m apyr
OT ApYyra, €Clii MO NPOBOAAM TEKYT TOKH MTPOTHUBOMOJIOKHOTO HanpasiaeHus /=30
A?

4. ITo IMIMHHOMY TOHKOMY MPOBOY Te4eT TOK cuiioit /=20 A. Onpenenuts
MArHUTHYI0 HMHIYKIMIO B [ojs, cO34aBaeMOro MIPOBOJAHUKOM B TOUYKE,
YAAJIEHHOUN OT HErO Ha PacCTOSIHUU =4 CM.

5. beCKOHEUHO JIMHHBINA NPSAMOU IPOBOJHUK COTHYT MOJ IPSIMBIM YTJIOM.
ITo mpoBoaHuky TedeT TOK /=5 A. HailTu MHAYKIMIO MarHUTHOTO MOJISI Ha
OHCCEeKTpHUcCe yria, €clid PacCTOSIHUE OT BEPIIMHBI yIia 10 UCCIEAYEeMOM TOUKHU
=10 cm.

6. [Io nByM MIMHHBIM TNapayIeIbHBIM MPOBOAAM TEKYT B OJUHAKOBOM
HarnpaBiieHun Toka cuion ;=10 A u [,=15 A. PaccrosHue Mexay TpoBOJaMHU

d=0,1 M. OnpesienuTh HANPAKEHHOCTh H MarHUTHOTO MONS B TOUKE, yIAICHHO!
OT IIEPBOIO IIPOBOJIA HA I"1=0,08 M 1 OT BTOpPOIr'O Ha I”2=O,O6 M.

7. HalTu MHAYKUHUIO MAarHUTHOTO IIOJIE B TOYKE, JIEXKAIIEW Ha IPSIMOW,
COCIMHAIOIIMI LEHTPhl JBYX MapaJuIeIbHBIX BUTKOB paauycoM ry=0,1 ™
KK/, PaCIOJIOKEHHBIX Ha paccTossHuu a=0,2 M Ipyr oT Apyra, a Takke B
LHEHTPE KaXIO0ro BUTKA. EciIM MO BHUTKAM TEKYT TOKH I=[=3 A B
IIPOTUBOIIOJIOKHBIX HAIIPABIICHUSIX.

8. Haiitu BenuunHy Toka / B 6€CKOHEYHO JUITMHHOM MPOBOJIHUKE, KOTOPHIi

UMeeT KBaJpaTHbIN U3rud co cTopoHoil kBagpara a=0,4 M,

€CJIM HaIpsSKEHHOCTh MAarHuTHOro mnoiss B T.4 (puc 3),
pPAacCION0KEHHOM B LIEHTPE KBaapaTa, paBHa H =504/ u .
2
Puc. 3
9. Ilo mpoBoxy, COrHYTOMY B BHJE KBaapara co

croponoit a=0,1 M, Teder Tok cuinoii /=100 A. HaiiTi MarHUTHYIO HHIYKIUIO B
B TOUKE MepeceyeHus: JuaroHajieii Kpajapara.
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10. Tlo TOHKOMY KOJBI[y M3 HPOBOJOKH TeyeT TOK. He M3MeHss cuibl
TOKa, emy npuaanu ¢popmy kBajapaTta. Bo ckoilbko pa3 U3MEHHUIIACh UHAYKIUS B
LIEHTpE KOHTypa?

11. TTo nmpssMoMy OGECKOHEYHO JJIMHHOMY MPOBOJHMKY TeueT Tok [;=3,14
A . KpyroBoil BHUTOK pacCIIOJIOKEH TaK, YTO IUIOCKOCTh BHTKa IapajuleibHa
IPSIMOMY IIPOBOJHHUKY, a IEPHEHAMKYJIAp, ONYIICHHBIM Ha HEr0 M3 LEHTpa
BUTKa, SIBJIIETCS HOPMAJIBHO K TOKY. [Io BUTKy Teuer TOk /=3 A, paauyc BUTKa
r=0,3 M, paccrosHue a0 NpoBOoAHMKA OT 7=0,2 M. HalTH UHAYKIUIO B
MarHUTHOTO MOJISl B IEHTPE BUTKA.

12. Ilo TOHKOMY MpOBOIY, M30THYTOMY B BHJE HPSIMOYIOJBHUKA CO
cropoHamu a=30 cMm u b=40 cm Teder Tok cuwinoi [=6 A. HailiTu MarHuTHyo
WHIYKIUIO B LIEHTPE MPSIMOYTOJIbHUKA.

13.Ilo 0OMOTKE O4YEeHb TOHKOM KaTywmku paaumycoM r=0,16 M TeueT TOk
cunon /=5 A. CKOJIBKO BUTKOB N IPOBOJIOKM HAMOTAaHO Ha KATYILIKY, €CJIH
HaIpsHKEHHOCTh MArHUTHOTO 10JIs B ee entpe H=800 A/M?

14. beckOHEYHO IMHHBIM ITPOBOJHHUK COTHYT MOJ NpsMbIM yriowm. Ilo

I npoBOJHUKY TedeT TOok /=20 A. KakoBa wmarHurtHas

; uHayKuus B T.4 (puc 4), ecnu #=0,05 M.

—_————

Puc. 4
15. Ilo nnMHHOMY BEPTHUKAJIBHOMY IPOBOAY CBEPXY
BHM3 Te4eT TOK cwiod /=4 A. Haiitu Touky BOJM3U cepeauHy NpOBOjA, B
KOTOpOU II0JIE, MOJYYAIOIIEECs OT CIO0KEHUS 3€MHOT0 MOJISI U TOJIS TOKA, UMEET

BEPTUKAJILHOE  HampaBlieHHE. ['OpU30HTaNbHAs COCTaBIAIOMIAS  3€MHOTO

A
MAarHuMTHOIO nojs H, = 20M'

16. beckoHeuHO ATUHHBIA MPOBOA 00pazyeT KPYroBYIO METIIO pPaguycoM

R=0,08 M, kacarenbHyl0 K npoBoay (puc 5). Tok B mpoBojae

! E ) I=5 A. Onpenenuth MHAYKIHWIO MArHUTHOTO MOJS B LEHTPE
METIINA, €CJIU TUIOCKOCTh NETIN MEPHEHANKYIISIPHA TPOBOY.

Puc. 5 17. N3 xycka HW30JIMPOBAHHOM MPOBOJIOKK CJEaH

KpYIJIbIA BUTOK pajuyca R U MOAKII0UeH K HICTOYHUKY TOKa C

nocrogHHor JDJIC. Kak u3aMeHUTCS HanpsiKEHHOCTh TOJSl B LICHTPE Kpyra, e€ciu

U3 TOTO K€ KyCKa IPOBOJIOKM CHENATh [BA NMPWIETAIOIIUX APYTr K APYry BHUTKA

paquyca R/2?

18. LleHTp KpyroBoro BUTKa PAaCHOJIOKEHHOTIO Ha paccTOsTHUU r=20 cM OT

npsMOTro OECKOHEYHOTO MpOBOJA, MO KoTopomy Teuer Tok /[,=6 A. Hopmanb

IJIOCKOCTH BUTKa JICKUT B IJIOCKOCTH, MPOXOJAlIedl udepe3 OECKOHEUHbIN

MPOBOJI, U MEpHeHIuKyIsipHa eMy. Tok B BUTKe paBeH [,=3 A, paauyc BHUTKa
R=10 cm. Onpenenutb HHAYKIWUIO MAarHUTHOTO TOJISl B LIGHTPE BUTKA.
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19. JIBa BuTKa paguycoMm R=4 cM KaxIpli pacmoyIOKEHbl B
napajjielbHbIX TUIOCKOCTSAX Ha PAcCTOSAHMM ' = 5cM Apyr oT apyra. Toku B
BUTKax OAWHAKOBBI M paBHBI [;=[,=1 A. Omnpenenutb MHIYKIHI MAarHUTHOTO
TIOJIsl B IEHTPE OAHOTO U3 BUTKOB B CIIy4asX:

a) TOKU B BUTKax TEKyT B OJJHOM HalpaBJICHUH,
0) TOKM B BUTKaX — IPOTHUBOIIOIOKHBI.

20. Cuna TOKa, TEKyUIero mo HOpoBOJAHHKY, /=30 A, qiuHa OTpe3ka
npoBOAHMKA /=60 cM. ONpeneauTh UHIYKIMIO MarHUTHOTO IOJIs, CO3/1aBa€MOI0
OTPE3KOM OECKOHEYHO [JIMHHOI'O IPOBOJHHKA B TOUYKE, PaBHOYJAJIEHHON OT
KOHIIOB OTpe3Ka M HaxosuIeiics Ha paccTossHUU d=20 cM OT €ro cepeIuHbl.

21. Toxk cunoi /=20 A uzger mo NpOBOJHUKY, COTHYTOMY HOJ YIJIOM ¢ =
90°. HailTu MHIYKLHMIO MarHUTHOTO MOJS B TOYKE, JIEKalEHd Ha OHCCEKTpHCE
3TOrO YIJIa, U OTCTOSAILIEH OT BEpIIMHBI yria Ha paccrosHuu r=0,1 M. Cuurars,
4TO 002 KOHIIA MPOBOJIHHUKA HAXOATCS JAIEKO OT BEPIIHHBI.

22. JIBa KpyroBbIX MPOBOJIHUKA OJMHAKOBOTO pajuyca ¢ OOIIHMM LHEHTPOM
pacmoyioKeHbl BO B3aUMHO NEPHEHAMUKYJSAPHBIX IJIOCKOCTSIX. MarHuTHas
MHAYKIHS Pe3yabTHPYIomero moms B=2-10" Ti. MarHuTHAas MHAYKIHS [EPBOrO
TIPOBOHHKA C TOKOM B 3TOii e Touke B;=1.6-10" Ti. OnpenenuTs MarHATHYO
WHIYKIHIO B, TOJIsi BTOPOro MPOBOJHHUKA B 3TOW TOYKE M CUILY TOKa [, B HEM,
ecmu [;=8 A.

23. KpyroBoii npoBogHuk paguycom R=0,052 M u c tokom [,=13,4 A

I, HAaXOOWUTCSI B  OJHOM  IUIOCKOCTM €  NPSIMOJIMHEUHBIM

@ MPOBOAHUKOM C [,=22 A Ha pacCTOSIHUU OT HPSIMOJIMHEHHOTO

2 TIpOBOJHMKA 10 LEHTPa KPyroBoro Toka d=9,3 cm. Haiitu

Puc. 6 MHYKIIMI0 MATHUTHOTO TI0JISE B IIEHTPE KPYyroBoro Toka ( puc 6).

24. JIa mapajuleNbHbIX OECKOHEYHO UIMHHBIX MPOBO/IA,

[0 KOTOPBIM TEKYT B OJHOM HANPABJIEHUU TOKH € cuion mno [;=1,=60 A,

pacronokensl Ha pacctosgHuu =10 cM. apyr ot apyra. OnpeaenuTs HHIYKIHIO

MarHuTHOTO TOJIA B TOYKE, OTCTOSALIEH OT OJHOIO MPOBOJHHMKA HAa PACCTOSHUU
7;=6 CM 1 OT JPyroro — Ha pacCTOSTHUU 7,=12 cM.

25. Ilo TOHKOMY MPOBOJHMUKY, U30THYTOMY B (pOpMe IIECTUYTOJIbHUKA, CO
ctopoHoit a=10 cMm uger Toxk /=20 A. HAWTU MArHUTHYIO UHAYKLIHMIO TIOJS B
LEHTPE MECTUYTOIbHUKA.

26. JlBa nOpsAMOJIMHEMHBIX  OECKOHEUYHO  JUIMHHBIX  I[POBOJHHUKA
I, PacoJIOKEHBI NEPIICHANKYJISIPHO APYT JIPYry W HAXOAATCS
M1 B onHOW miIockocth (puc 7). HailTh HanmpsiKEHHOCTb

! MarduTHOTIO moJIsl B Toukax M; u M,, ecim [,=2 A, 1,=3 A,
) ]'3 M]A:MZAZI CM, BM]:CM2:2 CM.
Puc. 7 27. UHIyKuyst MAarHUTHOTO TOJISI B LIEHTPE KPYTOBOTO

Dv".[z?_ —_—
1

C

TOKa pajamycoM =8 cM paBHa B =127-10°T/. wuaiitu
MHIYKIMIO Ha OCH BUTKa B TOUYKe, OTCTOsIEW Ha paccrosHuu d=0,06 M u oT
[IEHTpPa BUTKA.
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28. JlBa KpyroBbIX BHUTKa pAacCIOJIOXKEHbBl B JBYX  B3aUMHO
MEePIEHIUKYJISIPHBIX TUIOCKOCTSIX TaK, YTO ILIEHTPbl ATUX BUTKOB COBIAJAET.
Pagnyc kaxnoro Butka R=2 cMm, Toku [;=1,=5 A. HaiiTu UHAYKIHNIO MarHUTHOTO
OJISI B IEHTPE ITUX BUTKOB.

29. Tlpsimoii GECKOHEYHO JUIMHHBIA MPOBOJHUK MMEET KPYTOBYIO IETIIIO

@ pamguycom R=8 cM. (puc 8). OnpenenuTs BEJIMUYUHY TOKA B

> L POBOJHUKE, €CIM W3BECTHO, YTO HHAYKUUS MarHUTHOTO

Puc. 8 mons B Touke A papHa B=40:10" To.

30. IlpoBoxg u meTas JieKaT B OJHOM IJIOCKOCTH.
HailTu WHAIyKIMI0 MarHUTHOTO IMOJiA B IIEHTPE IMETIU paguycoM R=6 cMm,
00pa30BaHHOM JATUHHBIM MTPOBOJHUKOM C TOKOM /=12 A.

31. /IBa mpsAMOJIMHEHWHBIX IPOBOJA PACIIOJIOKEHBI NAPAUIEIBHO APYT
apyry Ha paccrosHuu d=0,1m. Ilo mpoBomam Ttekyt Toku [,=I,=5 A B
MPOTUBOIOJIOKHBIX HaNpaBiieHUsX. HaliTh BeUUKMHY M HalpaBJICHUE WHIYKIIUU
MAarHUTHOTO TMOJsI B TOYKE, HAXOJAIIEWCcs Ha paccrosHuu r;=r,=0,1 m ot
KaXJIOro IMpPOBOJA.

32. Hanpsi»K€HHOCTb MAarHUTHOTO TOJSI B LIEHTPE KPYrOBOrO TOKA CHJION
I=11 A okazamace H=120 A/M. OnpenenuTs AuaMeTp OKPYKHOCTH, IIO
KOTOPOM T€UET TOK, U MHAYKIUIO MAarHUTHOTO TOJIS B LIEHTPE 3TOTO TOKA.

33. HaiiTu HanmpsiK€HHOCTb MAarHUTHOTO MOJS, CO3/JaBA€MOr0 OTPE3KOM
AB, ecnu Tok B npoBogHuke /=30 A, a 0OTpe30K MPOBOJAHUKA BHJIEH Ha Touke C
nog yriaom o= 90°. Touka C pacnoyio’)keHa Ha PacCTOSTHUU OT MPOBOJHUKA C
TOKOM Ha MEPHEHAUKYIISIPE, OMYIIIEHHOM B €r0 CEPEAUHY.

34. JIBa kpyroBeix BUTKa paauycoM r=0,04 M KaXIbplil PacCIOJIOKEH B
napajuiebHbIX IJIOCKOCTIX Ha paccrossnuu d=0,05 m apyr ot apyra. [lo Butkam
TeKyT TOKH [;=[,=4 A. Halitu HanpssyKeHHOCTb MAarHWTHOTO IIOJISI B LEHTpE
OJIHOTO M3 BUTKOB B JIBYX CIIydasx: a) TOKM TE€KyT B OJIHOM HampaBJICHUH; O)
TOKH TEKYT B MIPOTUBOIOJIOKHBIX HAMIPaBICHUSX.

35. JIBa kpyroBeIXx BUTKa paguycoMm 7=0,04 M KaKIblil, paCIOJIOKEHBI B
napajielbHbIX TUIOCKOCTAX Ha paccrosinuu d=0,1 m npyr ot apyra. [lo Butkam
TeKyT Toku [;=[,=2 A. HallTu MHIYKIMIO MarHUTHOIO IOJi1 Ha OCHU BUTKOB B
TOYKE, HaXO/SIIENCs Ha PABHOM PAcCTOSIHUM OT HUX B JBYX CIIy4asX: a) TOKU
TEKyT B OJIHOM HalpaBJeHUU; O) TOKM TEKYT B IPOTHUBOIOJIOKHBIX
HaIpaBJICHUSX.

36. Ilo TOHKOMY TPOBOJHWKY, HW30THYTOMY B BHUJE NPaBUIBHOIO
HIECTUYTOJbHUKA cO cTopoHor d=0,1 M, uner Tok ¢ cuioit [=20 A. Onpenenutsb
MarHUTHYIO UHAYKIUIO B IEHTPE MIECTUYTOJbHUKA.

37. JlBa TpsSMOMWHEHWHBIX OECKOHEYHO UIMHHBIX  TPOBOJHHKA

PACIIONOKEHHBIX MEPHEHAUKYISPHO IAPYT NPYTy H
HaxoJsSTCS BO  B3aWMMHO  MEPIECHAMKYJISPHBIX
miockocTsax (puc 9). HailTu MHIYKIMIO MAarHUTHOTO

M1 Mz @ nmons B Toukax M; u M,, ecim M;A=M>A=0,01 M,

AP AB=0,02 m. Toxu [,=2 A, =3 A.

Puc. 9
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38. IIo TOHKOMY MOPOBOJIOYHOMY KOJIbI[y T€4UeT TOK. He u3MeHsst cuiibl
TOKa, MPOBOJHUKY MpuAanu QopMy ImIecTuyroibHuka. Kak H3MeHuIach
WHIYKIUST MAarHUTHOTO MOJIsl B LIGHTPE KOHTYypa?

39. Tok cuioit /=50 A TedeT Mo MPOBOJHUKY, COTHYTOMY MO MPSIMbIM
yrioM. Haltu wuHAyKOuio MarHuTHOTO TIOJISI B TOYKE, JEXallell Ha
OHMCCEeKTpHCEe 3TOro yIrjla M OTCTOSIIEH OT BEPIIMHBI yria Ha PacCTOSHHUU
b=0,2m. Cuurtath 00a KOHIIA MPOBOJAHHKA HAXOMSIIUMUCS OUYEHb NAJIEKO OT
BEPILIUHBI yTJIa.

40. Tlo npoBOJHUKY, H30THYTOMY B BHJE OKPYXKHOCTH, TEYET TOK.
HampsikeHHOCTh MAarHUTHOTO TOJIA B lLIeHTpe okpyxkHoctu H;=50 A/M. He
M3MEHSS CUJIbI TOKA B MPOBOJIHUKE, eMy Mpuaaiu hopmy kBaapata. OnpeaenuTsb
HaIpPsKEHHOCTh [, MAarHUTHOTO TMOJISI B TOUKE MEPECEUCHUsT JAUaroHajieid 3Toro
KBaJIpaTa.

41. Onpenenutb TOK B TAHTEHC — TaJlbBAHOMETPE, COAEpMKaIIEM n=8
BUTKOB MIPOBOJIOKH paguycoM R=0,2 M, eclii MOMENIeHHAasl B LICHTPE MarHUTHAs
CTpeNiKa OTKJIOHHTach Ha yrod o =45". TII0CKOCTh BHTKOB TAaHIEHC —
raJlbBaHOMETpa  COBMAJAET C  IUIOCKOCTBO  MArHUTHOTO  MEpPUAUAHA.
['opu3oHTaIbHAs COCTABIISIIONIAS HANPSKEHHOCTH MAarHUTHOTO MO 3eMJIU
H=16A/M.

42. Hai'Tu MHIYKIUIO MATHUTHOTO TIOJISI B LIEHTPE JIBYX KOHIIEHTPUYECKUX
KPYTrOBBIX TOKOB cwiioN / paguycamu R u 2R. PaccMOTpeTh ciaydau: a) TOKH
pPacroyiOKeHbl B OJJHOM TJIOCKOCTH M TEKYT B OJIHOM HAMpaBlIeHUU; O) TOKHU
JeXaT B OJHOU IUIOCKOCTH, HO TEKYT B MPOTHUBOMOJIOKHBIX HAMPABICHUSX; B)
TOKH PACIONI0KEHBI BO B3AUMHO MEPHEHAUKYISPHBIX MIOCKOCTSIX.

43. Ilo mpoBOAHUKY, COTHYTOMY B BHJE KBaJAPATHOW PAMKH CO CTOPOHOU
a=0,1 M, Teuer Tok cuiior [ =5 A. Haiitn HanpskeHHOCTh H MarHuTHOro moss B
TOYKE, PaBHOYAAJECHHOMW OT BEPIIMH KBaJpaTa Ha pPACCTOSHHE, PABHOE €ro
CTOpPOHE.

44. Ilo Tpem cropoHam kBaapara JuHoN a=0,1 M kaxnas, Teder Tok /=5
A. KakoBbl HamnpssKEHHOCTh W MHAYKIHMS MArHUTHOTO TMOJAS B TOYKE,
PAcCIIOJIOKEHHOM Ha CEpeIMHE YETBEPTON CTOPOHBI KBaapara?

45. OnpenenuTh MHIYKIUIO MAarHATHOTO MOJS B LIEHTPE IMPOBOJIOYHOMN
KBaJpaTHOU paMKku co ctopoHoi a=0,1 M, ecnu no Heill npoxXoauT Tok /=2 A.

46. JIBa KpyroBbIX BUTKA, MEPBBIN — paguycoM R;=2 M, a BTOpor R,=3 M,
PaCIIOIOKEHBI B MApaJUICNIbHBIX MJIOCKOCTAX TaK, YTO MPsSMasi COCIUHSIONIAs X
HEHTPHI, NEPIEHAUKYISIPHA 3TUM IUIOCKOCTSM. PaccTosiHue Mexay uX [eHTpamMu
d=0,08 m. ITo BTOpomy BuTKy Teuet Tok /,=1 A. Kakoli TOK JOJIEH Teub HAa OCU
BUTKOB Ha PABHOM PACCTOSIHHH OT WX IIEHTPOB, OBIJIO PaBHO HYJIO?

47. Ilo npssMoMy OECKOHEYHO JUIMHHOMY MPOBOJHHUKY TeueT Tok [=3,14
A. KpyroBoil TOK pacloIOKE€H TaK, 4YTO IUIOCKOCTh BUTKOB MapajieiabHa
NpsSIMOMY TIPOBOJHMKY, a MEPIEHIUKYJISIp, OMYIICHHBI HAa HEro W3 IeHTpa
BUTKA, SIBJIIETCS HOPMAJIbIO M K TUIOCKOCTH BUTKa. [lo BUTKY mpoxoaut Tok /=3
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A. PaccrosiHue oT 1eHTpa BHUTKa JO MpPsSMOro npoBojHuka d=0,2 M, pamuyc
Butka r=0,3 M. HailTu MaruuTHyo MHAYKIMIO B IIEHTPE BUTKA.

48. 1o npssMoMy OECKOHEUHO JJIMHHOMY MPOBOJY, COTHYTOMY O yTJIOM
0=120°, teuer Tok cumou /=50 A. HailTu MarHUTHYIO HHAYKIHUIO B TOYKaX,
JeXKalUX Ha OUCCEKTpUCE yIia W YAAJEHHBIX OT BEPIIMHBI HA PACCTOSHUU
d=0,05 m.

49.1To mpoBOJHMKY B BUJIE€ TOHKOTO Koiblla paguycom R=0,1 m, Teuer

TOK. UeMy paBHA cuJia 3TOTO TOKa, €CJIM MarHUTHAsI UHAYKIUS

noJis B Touke A (puc 10) B=1 mxTn? Yron f = 10°.
B

50. JIBa OECKOHEUHO [JIMHHBIX MPSIMBIX MPOBOJA
Puc 10 CKpelieHbl N0 npsaMbIM yriaoM. (puc 11). Ilo
IIPOBOJIAM IzA TekyT Toku [,=80 A m [,=60 A. PaccrosiHue
MEXKITY MPOBOJAAMU =0,1 M. Onpenenutsb
MAarHUTHYIO L. A____] UHIYKIHUIO B T.4, OJWHAKOBO YJAJICHHOW OT

oboux d MIPOBOAHUKOB.

«—»
Puc 11

51. HanpsiK€HHOCTh MAarHUTHOTO TOJISI B LIEHTPE KpyroBoro BuTka H=500
A/M. MarHUTHBIH MOMEHT BuTKA P,=6 A-M°. HaiiTH crily Toka B BUTKE H PaHyC
BHUTKa?

52. IIpoBonOYHBIN BUTOK ¢ paguycoMm R=0,05 M HaxoauTcs B OAHOPOAHOM
MarHUTHOM T10JI€ HAMPSOKEHHOCTRI0 H=2 kA/M. [TmockocTs BUTKA 00pasyeT yroi
a = 60° ¢ nanpasnenunem mnoia. [lo BuTKy Teder Tok cunou /=4 A. Haitu
BpallaloUMii MOMEHT COJIEHOMJA, €CJIM €r0 BUTKU IJIOTHO IPHIIETAIOT JAPYr K
Apyry.

53. MarauTHbIM TIOTOK uepe3 ceueHue cosieHoupa @=50 mMxBO. Jlnuna
cojieHonaa /=0,5 M. HaAlTM MAarHUTHBII MOMEHT COJIEHOMJA, €CJIH €ro BUTKH
IJIOTHO MPHUJIETAIOT IPYT K APYTY.

54. Kakoii Bpalllarolfii MOMEHT HUCTBITHIBAET paMKa ¢ TOkoM /=10 A npu
MIOMEIIICHUH €€ B OJIHOPOJHOEC MAarHUTHOE Tose ¢ uHaykiuen B=0,5 Tn, ecnu
pamka cosiepkut N=50 BUTKOB ¢ miomajipio $=20 cM’, a ee HOpMasTh oOpasyer
yrod 0=30° ¢ HanpaBJIeHUEM MO ?

55. Och kaTymknm umeromeii N=10" ButkoB mumamerpom d=0,04 m,
pacIioyoKeHa TOPU30HTAJIbHO B IJIOCKOCTM MAarHUTHOrO mepuanaHa. Tok B
karyuke /=8 A. OnpenennTs MarHUTHBIA MOMEHT KaTyIIKU U JAEUCTBYIOIIEH Ha
HEe BpalllatolMid MOMEHT, €CJIM BEPTHKAJIbHAsl COCTABISAIONIAs HAMPSHKEHHOCTH
MarHuTHOro nojis 3emiau paBHa Hy=40 A/m.

56. Mexnay mnonrocamMy  3JIEKTPOMArHUTa  CO3AA€TCS  OJHOPOJHOE
MarHuTHoe mose, HHAyKus kotoporo B=0,5 Tn. Ilo npoBoay mmunoit /=0,7 M,
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MOMEIIEHHOMY TEPINEeHAUKYJISIPHO JIMHUSM MarHUTHOW WHIYKIHMH, TEYET TOK
I=70 A. Haiitu cuiy, J€MCTBYIOIIYIO HA MPOBOJ.

57. Ha paccrosaun r=0,2 ™ OT UIMHHOTO NPSAMOJHMHEHHOIO
BEPTUKAJIBLHOTO MPOBOJIa HA TOHKOW HUTH JutuHOM /=0,01 M 1 quamerpom d=10"
M BHCHT MarHHTHAs CTPEJIKa, MATHUTHBI MOMEHT KOTOpOH paBeH P,=0,01 A-m’.
Crpenka HaXOIUTCS B INIOCKOCTH, TPOXOASAUIEN yepe3 NpoBo U HUTh. Ha kakoii
yrojl MOBEPHETCS CTpEeJiKa, €ClM MO MPOBOAY NYCTUTh TOK cuioh /=30 A?
Monyisib caBura marepuana HUTH G=6-10° H/M>. OT MarHUTHOro OIS 3eMiIH
CUCTEMA SKpPaHUPOBAHA.

58. Jluametp BUTKOB coyieHOMJa B n=4 pasza OoJbllie JIMHBI €r0 OCH.
I'yctota BHUTKOB n=2-10’m"". Tlo BuTkam wumer Ttok /=0,1 A. Haiitu
HaIMPsSHKEHHOCTh MAarHWTHOTO TIOJISI: a) B CEpeIMHE OCH COJICHOWa 0) B LEHTpE
OJIHOTO U3 €r0 OCHOBaHUMU.

59. Konpuo pagmycom R=10 cM HaxoguTcss B OAHOPOJIHOM MAarHUTHOM
none ¢ uaaykuuenn B=0,318 Tu. IInockocte konbuo cocrasisieT yrosa a=30° ¢
JUHUSMU UHIYKIUHU. BEIYUCIUTE MAarHUTHBIN MTOTOK, TPUHU3BIBAIOIIUN KOJIBIIO.

60. Pamka raneBanomeTpa, coaepxamias N=200 BUTKOB TOHKOTO MPOBOJIA,
TMOJBEIIeHA HA YIOPYroi HUTH. Ilnomame pamkn S=lcM’, OHa pacrogoKeHa
BJIOJIb CHJIOBBIX JINHUW MarHUTHOTO Toisl ¢ mHaykuueit B=15 mTn. Korga gepes
paMKy OpOIyCTUIIM TOK /=6 MKA, paMKa MoBepHyjach Ha o =15°. Ha kakoii yron
MOBEpHETCS paMka 1pu Toke /,=7,5 MKA? KakoB MOAyJIb KpyUEHHUS] HUTHU?

61. Ilmockas mpsimoyrosibHas pamka u3 N=200 BUTKOB CO CTOpPOHAMH
a=10 cM u b=5 cmM HaxoAWTCS IEIUKOM B OJAHOPOJHOM MArHUTHOM IIOJIE C
naaykuuent B=0,05 Tn. Kakoil MakcHManpHbIA BpallarOIIMd MOMEHT MOXET
MOACHCTBOBATh HA KAaTyIIKy B 3TOM IIOJIE, €CJIM IO IPOBOJAM KATYIIKH
MPOXOJUT TOK =2 A?

62. KBaapatHas npoBOJIOYHAsI paMKa PACIIONOKEHA B OJJHOM IUIOCKOCTH C
JUTMHHBIM TIPSIMBIM TIPOBOJIOM Tak, YTO JIBE €€ CTOPOHBI MapajlieIbHbI TPOBOY.
[lo pamke U mo mpoBojy TeKyT oauHakoBbele TOku [;=[,=1 kA. Onpenenuthb
CUIy, IEUCTBYIOIIYIO Ha PaMKy, €ciu Ofmxaiiias K MpoBOAY CTOpPOHA PaMKH
HaxOJUTCS HA PACCTOSIHUM, PABHOM €€ JIJINHE.

63. B OHOV IJIOCKOCTH C JJIMHHBIM MNPSIMBIM IPOBOAOM, IO KOTOPOMY
TedeT Tok /=50 A, pacrnoyioxeHa IpsMOYTOoJbHasl paMKa Tak, YTO JB€ OOJIbIINE
CTOpPOHBI ee AuHoM [=0,65 M mapaiensHbl TPOBOY, @ PACCTOSHHUE OT MPOBOA
0 OmKalied U3 3TUX CTOPOH paBHO ee mupuHe. KakoB MarHUTHBIA MOTOK,
MPOHU3BIBAOLIUNA PAMKY?

64. B cpemHeit wactu colieHOuzaa, cojepkamero n=80 BHUTKOB/CM,
MOMEIIEH KPyTOBOM BUTOK IUaMeTpoM d=4 cM. [110CcKoCTh BUTKA pacoiokKeHa
nmog yrmoM 0=60° Kk ocu coneHoupga. HalTu MarHUTHBIM MOTOK,
MIPOHU3BIBAIOIINN BUTOK, €CJIM IO OOMOTKE COJICHOU/1a TeueT TOK /=1 A.

65. KopoTkast KaTyIIka IUIOMAAbI HOMepedHoro cedenns S=1,5-107
coaepxkamas N=200 BUTKOB MPOBOJIA, IO KOTOPOMY TeueT Tok [=4 A, momemnieHa
B OJHOPOAHOE MAarHUTHOE II0Jie HampsbDkeHHocThio H=8 kA/M . Haiitu
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MAarHATHBIA MOMEHT KaTYyIIKH, a TAKKE BpalalOIni MOMEHT, IEUCTBYIOINNA Ha
HEE CO CTOPOHBI MOJIA, €CIA OCh KaTyIIKH COCTaBisAeT yroa a=60° ¢ JIMHuUAMU
TOJISL.

66. IIpoBosiouHBId BUTOK paaumycoM R=0,2 M pacmoyio)KeH B IUIOCKOCTHU
MarHuTHOro nojs 3emnu B,=20 mkTin. B neHtpe BUTKa yCTaHOBUTCS KOMIIAC.
KakoB MarHuTHbII MOMEHT BUTKA, €CJIM MAarHUTHAs CTPEIKa OTKJIOHWJIACh Ha
0=9° OT HOPMaJIBHOTO IMOJOKEHUS ITPU MPOITYCKAHUU TOKA?

67. KopoTkuil psiMOil MarHUT PacroyIOKEH MEePIEHANKYISIPHO TIOCKOCTH
MarHuTHoro mepuauana. Ha ocu marnurta Ha paccrossuuun d=0,5 cM OT ero
CepellMHbl (KOTOPOE€ MHOTO OOJbIle JUIMHBI MarHuTa), HAXOJIWUTCS MarHUTHAas
cTpesika. HaliTh MarHUTHBI MOMEHT MarHuTa, €CJu CTPENKa OTKJIOHEHA Ha 0=3°
OT IUIOCKOCTM MAarHUTHOTO MepuauaHa. ['Opu30HTaIbHas COCTaBIIAIOIIAS
MarHuTHOW MHIyKUuuHu rosst 3emiu B,=20 mxTo.

68. Ilo xomebmy, Macca koroporo m=10 r u paguyc R=5 cw,
PacCIOI0)KEHHOMY TOPU3OHTAIBHO, TeUeT ToK /=5 A. Konbiio cBOOOHO BUCHUT B
MarHuTHoM mosie. OmnpenenuTb TpPaJueHT MArHUTHOTO TMOJs B  MeECTe
PACIIONIOKEHUS KOJIbLA.

69. Ha xapkac qmunHoit /=10 cM u auamerpom d=5 cM HamoTtano N = 150
BUTKOB TMIPOBOJIOK. UYepe3 cepeauHy Kapkaca B HANpPaBICHUU OJHOrO W3
JIMaMETPOB MPOXOJUT MEJIHBIM MPOBOJHUK C TOKOM /=5 A. CuuTas MarHuTHOE
[I0JIE BHYTPH CpPEJHEH 4YacTHh COJICHOMJA OJHOPOAHBIM. OIpenenuTs Cuily, ¢
KOTOPOM OHO JCHCTBYET Ha y4acTOK IPOBOJHMKA BHYTPH Kapkaca, €ciid TOK B
cosnenonne /,=1 A.

70. B conenoune mmHou /=1 M um amamerpom d=0,05 M TpeOyercs
TOJTyYHTh MATHUTHOE TI0JIE, HANPSIKEHHOCTh KoToporo H=10" A/M.Onpeenuts
YUCJIO aMIIep —BUTKOB, HEOOXOAUMBIX JJI 3TOr0. Kakyro pa3HOCTh NOTEHIIMATIOB
HAJ0 IPWIOKHUTH K KOHIIAaM OOMOTKH, €CJIM OHA CleJlaHa U3 MEJAHOU MPOBOJIOKHU
nuametrpoM d;=0,5 Mm?

71. Ilo Tpem mnapamienbHbIM NPOBOAHUKAM TEKyT TOku [;,1,,[;. B
MIPOBOJAX HAIpaBJIEHUsI TOKOB /; U [, coBmaaaroT. PaccTosiHUS MEXIy TOKamu
OIMHAKOBBI M paBHbl a. HalTh cuiny, AEUCTBYIOIIYIO Ha €AUHULY JJIMHBI
Ka)JI0ro MpOBOAHUKA, eciu [=1,=I;=I.

72. Ilo TpeM mnapaijeiabHbIM MPAMBIM ITPOBOJAM, HAXOIAIIMMHUCSA Ha
paccrosiHUM a=16 cMm Apyr OoT Apyra, TEKyT TOKH OJMHAKOBOW cuiibl [=64 A.
Onpenenute cwity F, NEHCTBYIOLIYK0 Ha €IMHHUIY JUIMHBI KaXkJO0ro IIPOBOJA,
€CJIM B JIBYX IPOBOJAaX HaIllpaBJIEHUS TOKOB COBIAJAOT.

73. Pamka raapBaHoMmeTpa co cropoHamu a=4 cm u b=1,5 cwm,
coxepxkamas N=200 BUTKOB TOHKOW ITPOBOJIOKH, HAXOJAUTCS B MarHUTHOM IT0JIE
¢ naaykuuen B=0,1 Tn. IlnockocTes paMky napajuiesbHA JUHUAM WHIYKIUH.
Kakoil Bpamaromuii MOMEHT NEUCTBYET Ha paMmKy npu Toke /=1 MA? Kakos
MarHUTHBIA MOMEHT PaMKH MPU 3TOM TOKe?

74. Ha nByX mapajulielibHbIX IIMHAX, PACHOJIO)KEHHBIX HA PACCTOSHHUHU
d=10 cwm, nexxut ToaCcThI mpoBoaHUK Maccor m=100 r. IIIuHBI TOAKITIOUEHBI K
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MCTOYHUKY HaIlpsoKeHWss M 1o mnpoBoaHuky wuner tok /=10 A. Korma
MEPIEHIUKYJISIPHO TJIOCKOCTH IIIMH HAYMHAET JIEMCTBOBATh MATHUTHOE TOJIE, TO
MPOBOAHUK NPUXOJUT B paBHOMEpPHOE JIBIKEHHE. HallTm HanpskeHHOCTh
MarHUTHOTO MOJIsl, €ClId KOA()PUIIUEHT TpeHUs MPOBOJAHKUKA O MIUHBI i1 0,2.

75. Kongencarop emkocteto C =50 mx®d 3apspkaercss oT Oatapew 10
HanpspkeHuss U=80 B u mpu momomu oco0oro mnepekiitoyaresss MOJTHOCTHIO
paspsixaercsi ¢ yactoro v=100 pa3 B cekyHIy dYepe3 OOMOTKY TaHT€HC —
Oyccoun, pacnoyioKEHHOM B TNIOCKOCTH MarHUTHOTO MepuanaHa. Ha xakoii yromu
0. OTKJIOHUTCSl CTpeJika, HAaXOJsIIasicsi B IEHTpPE TaHTeHC — OyccoyM, eciu
ooMoTka umeer N=10 BuTKOB pamumycom R=25 cm? CuuTaTh TOPU30HTAIHHYIO
COCTAaBJIAIOIIYI0 MAarHUTHOM MHAYKIMHU 3emiid By=20 Mk T

76. Pamka pagnycom R=3 cM, O KOTOPOM TEUET TOK, CO3Ja€T MAarHUTHOE
noJie HanpsokeHHOCThI0 H=100 A/M B TouKe, pacnoIOKEHHOM HAa OCH paMKa Ha
paccTossHuM d=4 cM. HaliTu MarHUTHBI MOMEHT PaMKH.

77. KonpeHcarop eMKOCThIO (=8 MK® ¢ MOOMONIBIO CHEHAATBHOTO
NepeKIIroyaTetsl mepruouuecku 3apsbkaercs ot 6artapeu, DJIC koropoit £=100
B, u paspsbkaercs uepe3 TaHreHC —TanbBaHoMeTp. CKOJIbkOo pa3 3a t=1 ¢
MEPEKITFOYAETCS KOHJAEHCATOP, €CJIM MAarHUTHAas CTPENKa, MOMEIIEHHAs B LIEHTPE
TAHT€HC —TaJbBaHOMETpA, OTKJIOHWJIACh Ha yroil a=45°. OOMOTKa TaHTeHC —
ranbBaHoMeTpa umeer N=50 BUTKOB paaumycoMm R=12,5 cM u pacmnoyioxeHa B
IJIOCKOCTA ~ MarHUTHOTO  MepuauaHa. [ 'Opu3OHTallbHAash  COCTaBISAOIIAs
HaIpPsHKCHHOCTH MarHUTHOTO 1o 3emiu Hy=16 A/m.

78. OmpenenuTh CTENEHb HEOMHOPOJHOCTH MarHUTHoOro moisa (dB/dx),
€CJIM MaKCHMallbHas CUJIa, ICHCTBYIONIAsI HA BUTOK C TOKOM B 3TOM MarHUTHOM
none, pasHa F,=1 mH, a ero MmarautHbsii MOMeHT P,=2 MA-M”,

79. MarautHoe nojie co3gaHO OECKOHEYHO JUIMHHBIM MPOBOJAHUKOM C
tokoM cwiod /=100 A. Ha paccrossnuu /=10 cM OT NpOBOAHMKA HAXOIUTCS
TOYEYHBIM BUTOK C TOKOM, BEKTOP MarHUTHOTO MOMEHTa KOTOporo paseH P,=1
MA'M’ ¥ JI&XHT B OJHOI IUIOCKOCTH C IIPOBOIHUKOM U IEPICHIUKYISIPEH EMy.
Onpenenuts cuny £, IeHCTBYIONIYIO HAa BUTOK.

80. ITo Butrky pamguycom R=10 cm teueT Tok /=50 A. BUTOK mOMEIIEH B
OJIHOPOJHOE€ MArHUTHOE TMoJjie HampsbkeHHOCThIo H=100 A/m. Omnpenenutsb
BpAIAOIIAN MEXaHUYECKHUN MOMEHT, JEUCTBYIOIIUN HA BUTOK, €CJIU MJIOCKOCTh
BHUTKA COCTAaBIISAET yroy 0=60° ¢ IMHUSAMU HANPSHKEHHOCTH.

81. MenHblii TPOBOA CEUYEHHEM S, COTHYTBHII B BHJE TpPEX CTOPOH
KBaJpaTa, NPUKPEIJICH CBOMMHU KOHIIAMU K TOPHU30HTAJIbHOM OCH, BOKpPYT
KOTOPOM OH MOXET Bpamiathes 6e3 Tpenus. [1o mpoBoy mpoXoauT TOK CUiIou /.
[Ipy HamoX€HUHM MArHUTHOTO TOJISl, HAIIPABJIEHHOI'O BBEPX, IJIOCKOCTh PaMKH
OTKJIOHWJIACh Ha yroi o. YeMy paBHa UHAYKIUS MATHUTHOTO MOJiA B?

82. Pamka, romaap KoTopoii paBHa S=16 cM”, BpaIaeTcs B OHOPOIHOM
MarHuTHOM moJe, Aenas v=2 o0/c. Ocb BpallleHHs HaXOJUTCS B IUIOCKOCTH
paMKH U TIEPIEHIUKYJISpHA JIMHUSAM MAarHUTHOM WHAYKIWU. HanpspkeHHOCTh
MArHHUTHOTO 1oJs paBHa H=7,96-10" A/m. Haiftn: a) 3aBUCHMOCTh MArHHUTHOTO
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MOTOKa, MPOHU3BIBAIOLIETO pPaMKy, OT BpeMeHH; O) HauOousblliee 3HAYEHUE
MarHUTHOTO MOTOKA.

83. PA1oM ¢ JJIMHHBIM MPSIMBIM IPOBOJIOM, IO KOTOPOMY TedeT TOK /=30
A, pacrnonoxkeHa pamka ¢ Tokom [;=2 A. PaMka u mpoBOJ JIeKaT B OJHOU
mwiockoctu. Ilpoxomsmass depe3 cepeauHbl MPOTUBOIOIOXKHBIX CTOPOH OCh
pamMKu TmapajuiesibHa IPOBOJY M OTCTOUT OT Hero Ha h=30mm. CTopoHa paMku
a=20 mMm. HaiiTu cuny, IEMCTBYIONIIYI0O Ha pamMKy, paboTy, KOTOPYIO HY>KHO
COBEPIIUTH JJIsl IOBOPOTA paMKH Ha yroia a=180°.

84. W3 mnpoBonoku MIMHOW [ clHenmaHbl TpU KOHTYypa: KBaJpaTHBIH,
KPYTOBOM M B BHUIE TpeyrojpHuka. Haltm Bpamaromue MOMEHTHI,
JEUCTBYIOIME Ha KaXIblii KOHTYpP, MOMEIIECHHBIM B OJHOPOJHOE MAarHWTHOE
IoJIe ¢ MHAyKOMEN B, ecnm 1o mpoBoxy teder TOK /. IlmockocTe  kaxaoro
KOHTYpa COCTABJISIET YroJI 0 C HAIPABICHUEM MarHUTHOIO TOJISL.

85. MarHuTHbIA MOMEHT P,, TOHKOr0 MPOBOJAIIErO KoJibla P,=5 A
OnpenenuTs MarHUTHYIO MHAYKIHMIO B TOYKE, HAXOJAILIEHCS HA OCH KOJbLA U
YAAJIEHHOM OT TOYEK KOJIblla Ha paccTosiHue =20 cM.

86. MarnuTHasi CTpeliKa, MOMEIIEHHAs B LEHTPE KPYroBOro TOKa
pamguycom R=10 cm, obOpaszyer yrona 0=20° ¢ BEpTHKaJbHOW IUIOCKOCTBIO, B
KOTOpOU HaxoauTcsa npoBod. Korga mo mpoBoay mycTWIM TOK cuiou [=3 A, To
CTpEJIKa IIOBEpHYJIACh B TAKOM HANpPABJICHHHM, YTO YIOJ O YBEJIHYHUICH.
OnpenenuTs yroy oBOpoTa CTPENIKH.

87. IIpssiMoyroabHAas paMKa U3 MPOBOJa UMeET WIUHY a=0,25 M U UPUHY
b=0,12 m. Onpenenuth CUIy TOKAa B paMKe, €CJIM €€ MarHUTHBI MOMEHT paBeH
P,=0,45 A-m°. Kakas MakcHMaJbHas Iapa CHJI JeiCTBYeT Ha paMKy B
MarHuTHoM mnojie ¢ uHaykuue B=0,2 Tn? KakoB mpu 3TOM yroi Mexzay
BeKTOpaMu P_u B?

88. ManeHpkuil mapuK 3apsaoM ¢, MOABEHICHHBbIA HA HUTH JJIMHOW /,
JBIKETCSI PABHOMEPHO 110 OKPYKHOCTH TaK, YTO HUTh ONHUCBHIBAET KOHUYECKYIO
IOBEPXHOCTh, OOpa3yss yroa o C BepTUKaiblo. OmnpeaenuTs MarHUTHYIO
UHAYKLIHIO B B LEHTpE OKPYXHOCTH, OOYCJIOBJIEHHYIO JIBHXECHUEM IIapuKa, U
€ro MarHUTHBI MOMEHT.

89. MakcumanbHbI Bpallaromuii MOMEHT, ACHCTBYIOIIMN Ha COJIEHOW/I,
umeromuid N=800 BUTKOB 10 d=2 cM AuaMeTpoM, npu Toke /=2 A paseH M=0,6
HMm. OnpenenuTe MarHUTHBIA MOMEHT COJIEHOWJA W WHIYKUUIO MArHUTHOTO
noss B.

90. Ha npoBOnOYHBIA BUTOK C TOKOM pamuycoM R=0,1 M, momemeHHbII
MEXTy TIOJIOCAMH MAarHHTa, JeHCTBYeT MAKCHMAIbHBIH MOMEHT M=65-10" N-m.
Butok 3akpenuia HENOABM)KHO B TAKOM IIOJIO)KEHHH, YTO IUIOCKOCTh BHUTKA
napajjienbHa JHMHUSIM MarHuTHOW HHAyKuud. [loMemieHHass B LIEHTp BHTKa
MarHuTHasi  CTpeJlKa YCTAaHOBWJIACh MOJA YIJIOM 0=5° K IUIOCKOCTH BHUTKA.
OnpenenuTs HaNPS)KEHHOCTH noJii MeXAy Marmuramu. JlencreueM
MarHUTHOTO MOJIsI 3eMIIM IIpeHeOpeyb.
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91. Tlo Butky pagmycom R=10sm teuer Tok cumou /=50 A. Butok
MOMEIIIEH B OJHOPOAHOE MarHuTHoe mnosie uHayknuend B=0,2 Tin. Onpeaenutsb
MOMEHT cuibl 0=60° , HEHCTBYIOIIEH HA BHUTOK, €CIHA IUIOCKOCTh BHTKA
COCTABJISIET YIOJl C JIMHUSAMH UHAYKIUU.

92. Pamka  rampBaHOMeTpa, coaepxkam@as N=200 BHUTKOB TOHKOTO
MPOBO/Ia, MOBEPHYJIach Ha yroia 0=30° pu OpomyCKaHUM MO HeW Toka /=2 MKA.
[lepBoHauanbHO paMKa pacroJjiarajiach Tak, YTO HOpMallb K IJIOCKOCTA PaMKHU
ObLJ1a MEePIEeHINKYISIpHA JIMHUSIM MarHUTHOW MHAYKIWU nosis B=5 mTn. Haittu
MOCTOSIHHYO KPY4eHHUs YIPYroif HUTH, €CIIM MIomans paMku S=107 m”.

93. Ha 0CH KOHTYpa C TOKOM, MATHHTHBIH MOMEHT KOTOPOro P,=10 MA M’
HaxXOJWUTCS OPYroM TAaKOM € KOHTYp. BEeKTop MarHMTHOrO MOMEHTa BTOPOTO
KOHTypa TMEpPHEeHAUKYISIPEH OCU. BbpUMCIUTL MEXaHUYECKUW  MOMEHT,
JNEUCTBYIOIIMMA Ha BTOPOM KOHTYp, €CIM pa3Mepbl KOHTYPOB Majbl II0
CPaBHEHMIO C PACCTOSTHUEM MEXIy HUMH, paBHbI d=0,5 M.

94. I1lo mpoBOJIOYHOMY KOJIBILY paanyca R=5 cM, NOJABEHICHHOMY Ha JIBYX
rUOKUX TPOBOAHMKAX, TedeT ToK /=1 A. Koibpllo HaxoauTcss B OAHOPOIHOM
MarHUTHOM mojie ¢ uHAyKuue B=20 MkTn. JIMHUM MarHUTHOM WHIYKIUU
ropu3zoHTanbHbel. C Kakoil cuiioil OyJeT pacTIHyTO KOJIbIIO?

95. Omnpenenutp IUPKYISLUAK BEKTOPA MArHUTHOM MWHAYKIHUH IO
OKPY>KHOCTH TIpU yCJIOBUHM, YTO Yepe3 LEHTP OKPYKHOCTH MPOXOAUT
NEPHEHANKYJIIPHO €€ TUIOCKOCTH OECKOHEYHO JUIMHHBIA MPSMOMl MPOBOJ, IO
KOTOpPOMY T€UeT TOK [=2 A.

96. OnpenenuTs UUPKYJIALNUI0 MArHUTHOM WHAYKUUMUA 10 KOHTYPY
KBaJlpaTa, pAaCIOJIOKEHHOTO B  BaKyyMe, €CIId 4epe3 €ero UEHTpP
MEPHEHIUKYJISIPHO TUIOCKOCTH, B KOTOPOM OH JIEXKHUT, MPOXOAUT OECKOHEUYHO
JUIMHHBIN IPSAMOM ITPOBOJ, 110 KOTOPOMY TeueT TOK /=1A.

97. Ilonp3ysch TEOPEMON O MUPKYISALUUHA BEKTOPA MATHUTHOM MHIYKLIHH,
HAalTH MarHUTHYIO MHAYKIUIO B: 1) B NMpoW3BOJIBHON TOUKEe UMIMHAPA; 2) B
TOYKE, HaxoAsuencs Ha paccrosauu +=0,1 M BHe ero.

98. Omnpenenuts HANPSHKEHHOCTh TOJIA, CO3JaBAEMOTO B  BO3IyXE
COJIEHOMIOM ¢ MArHWTHBIM MOMeHTOM P,=10 MA-M° Ha paccrossanu d=0,5 M,
KOTOPOE 3HAYUTEIHHO OOJIbIIIE Pa3MEPOB COJICHOUIA.

99. Hailtu cuily B3aUMOJICUCTBUS MEXAY ABYMS paMKaMH C TOKOM,
paccTosiHue MEXKTY LHEHTpaMu
KOTOPBIX MHOTO OOJbIINE JHWHEWHBIX
pa3MepoB pamok. (puc.12).

100. JlBe HEOOJIBIITHE

OIMHAKOBBIE KAaTyIIKH C TOKOM

MMEIOT CIEAYIOINMHU MapaMeTpamu: paauyc BuTka R=20 MM, 4HMCJIO BUTKOB

N=10, cuna Toka /=0,5 A. Paccrosnue Mexy KaTymkamu d=300 mm. C Kakoii
CUJIOW B3aMMOJIEVCTBYIOT KaTyIIKN?
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101. Yactuma, Hecymas OIMH 3JJIEMEHTApHBIM 3apsi, BJETENa B
OJIHOPOJIHO€ MAarHuTHOE mosie ¢ uHaykuuen B=0,2 Tn mox yrimom 0=30° k
HAIIPaBJICHUIO JTUHUK MHAYyKIUU. Onpenenuts cuity JlopeHna £, ecnu CKOpOCTh
yactunel V=10 m/c.

102. DneKTpOH IBMKETCS IO OKPYKHOCTH B OJHOPOJAHOM MarHUTHOM
nosie HampsbkeHHocThio H=25000 A/M. Omnpenenuth TMepuojs OOpaiieHus
AIIEKTPOHA.

103. DnexTpoH, YCKOpE€HHBIH pa3HOCThi0 mnoTteHuuanoB A@=300 B,
JIBIXKETCS] MapaJJIeIbHO NPSIMOJIMHEHHOMY MPOBOJHUKY HA PACCTOSIHUU d=4 MM
ot Hero. Kakas OyneT cuia JeWcTBOBATH Ha DJIEKTPOH, €CIHM 1O MPOBOJIHHUKY
ITyCTUTb TOK [=5 A?

104. DnextpoH, oOJanaBIIMK KUHETHYECKOW H3Heprueit W,, Bieren B
OJTHOPOJHOE MAarHUTHOE TMoje C uHAyKuued B. CKoOpocTh 3JIEKTpOoHa
HaIlpaBJICHA MEPIECHINKYJISIPHO ToJIt0. HaiiTu cuity, IeiCTBYIONIYIO Ha YacTHUILy,
Y paJnyC KPUBHU3HBI TPACKTOPHH.

105. IIpoToH Bi€TAaeT B OJHOPOAHOE MAarHUTHOE MOJie oA yriom a=30° k
HaIpaBJICHUIO TMOJS U JBUXKETCS MO COupad auaMmeTrpoMm d=3 cm. Mnaykius
MarauTHoro noJist B=0,1 Tn. HaliTh KWHETUYECKYIO YHEPIHI0 TPOTOHA.

106. DneKTpoH IBMXKETCS BOKPYT sipa B aTOME BOJOpOJa MO opoute
paguycom R=53 1M. BblUYHMCIUTP MAarHUTHBIA MOMEHT SKBHUBAJICHTHOTO
KPYrOBOTO TOKa M MEXaHWYECKMM MOMEHT, NEUCTBYIOIIMM HAa KPYTrOBOM TOK,
€CJIM aTOM ITIOMELIEH B MarHuTHoe noJjie ¢ naaykuuen B=0,1 Tn, HanpaBneHHON
napajuiesIbHO IIOCKOCTH OPOUTHI SJIEKTPOHA.

107. OnpenenuTe HauMEHbILIEE 3HAYEHUE paJuyca AYyaHTOB LUKJIOTPOHA,
MIPEAHA3HAYEHHOTO JJIsI YCKOPEHHsI MPOTOHOB ¢ 3Hepruen W=0,8 n/lx, ecnu
WHIYKIHS MarHuTHOro mnojist 5=0,5 Tn (3aBUCUMOCTh m OT V' HE yUUTHIBATS).

108. DneKTpOoH IBUXKETCS B OJHOPOJHOM MAarHUTHOM I0JI€ C MHIYKIHEH
B=10 MTn mo BUHTOBOM JWHUHU, paanyc Kotoport R=1,5 MM u mar A=10 cm.
HaiiTu nepuo u ckopocTh 00paiieHus 3JIeKTPOoHa.

109. HailTu MarHUTHyH HUHIYKIUIO W IIar CHOUpalId, MO0 KOTOPOW B
MAarHWTHOM I10JI€ ABUKETCS 3JIEKTPOH, BIETABIINN B MAarHUTHOE MOJIE MO YTIIOM
a=60°, K JTMHUSAM MarHUTHOM HMHIYKIIMH, €CIH paguyc €€ R=5 cM H Mepuo
obparenus T =6-10 c.

110. Onpenenuth 4acTOTy BpaIICHHs JIEKTPOHA MO KPYroBoil opOHUTE B
MAarHUTHOM I10JIe, UHAYKIHS KoToporo B=0,2 Tin.

111. IIpoTOH IBMKETCS MO OKPYKHOCTH B OJHOPOJHOM MarHWTHOM I10JI€
HanpsbkeHHOCThio H=10 kA/M. Haiitu nepuop oOparienus npotoHa 7.

112. JIBa noHa, UMEIOIIME OJIMHAKOBBIN 3apsijl, HO Pa3HbIE MACCHI, BIETEIIN
B OJIHOPOJHOE MarHUTHOE ToJie. [lepBblii MOH HayYall ABUTATHCS MO OKPYKHOCTHU
paguycom R;=0,05 M, a BTOpoii 110 okpykHOCTH R,=0,025 m. HaliTu oTHOIIEHHE
Macc MOHOB, €CIM OHHU TPOLUUIM OJWHAKOBYK) YKOPSAIOUIYI) PpPa3HOCTh
MTOTEHIUAJIOB.
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113. JIBa o0oAHO3apsSAHBIX HWOHA, TMPOHAS OJMHAKOBYIO Pa3HOCTH
MOTEHIIUAJIOB, BJIETEIM B OJHOPOJHOE MArHUTHOE IMOJ€ NEPHEHIUKYISIPHO
nmuHESM  uHAYKImA. OQUMH HOH, Macca Kotoporo m;=7,2-10" kr, omucan myry
OKpykHOCTH paauycoM R;=0,05 m. Onpenenuts Maccy m, Ipyroro MOHa, €Ciu
OH omucall a1yry okpyxHoctu R,=0,06 M.

114. a- yacTuia, MOMEHT UMITyJIbca KOTOpO# L=1 ,33-10'22 Kr-Mz/c, BJIETACT
B OJHOPOJHOE€ MAarHUTHOE II0JI€, NEPHEHIUKYJISIPHOE CKOPOCTU JIBHXKCHUSI.
Nuayknyss MarHuTHOTO TMOJIS BZZ,S—IO'2 Tn. HalTh KMHETUYECKYIO SHEPTHUIO O-
YaCTHULIBI.

115. DnekTpoH B MAarHUTHOM TMOJI€ JABHIKETCS 110 BUHTOBOM JIMHUHU
paauycoM R=5 cm u maroMm 4=20 cm. OnpenenuTs CKOPOCTh 3JIEKTPOHA, €CIIU
MarHuTHas uHaykous 8=0,1 Ta.

116. 3apsxeHHas yacTHIla C KHHETUYECKOM sHepruen W=2 k3B neuxercs
B OJTHOPOJIHOM MAarHUTHOM II0JI€ TI0 OKPYKHOCTH paauyca R=4 mm. OnpeaenuTsb
cuiny JlopeHua, JEMCTBYIONIYIO HA YaCTHUILy CO CTOPOHBI MOJIS.

117. Mon, Hecyuii OAWH AJIEMEHTAPHBIN 3apsl, IBUKETCS B OJTHOPOJTHOM
MarHuTHOM Tmojie ¢ wuHAykuuedn B=0,015 Tn no oxpyxnoctn R=0,1 wm.
OrnpenenuTe UMITYJIbC HOHA.

118. a - yacTuua, kuaetTndeckas sHeprus koropor W;=500 »B, Bieraer B
OJIHOPOJHOE€ MAarHUTHOE I0JI€, NEPHNEHIUKYJIAPHOE CKOPOCTU €€ IBUKEHHS.
Nuaykuus marautHoro monss B=0,1 Tn. Hailtu cwiy, neicTByrollyro Ha
YacTHIly, MEpUOJ €€ OOpallleHus W PaJuyC OKPYKHOCTH, MO KOTOPOW OHa
JIBUKETCS.

119. IIpoToH BieTaeT B OMHOPOJIHOE MATHUTHOE MOJIE MO YTIIOM « =30° K
HAIpPaBJICHUIO JTUHUA MAarHUTHOW MHIYKIIUU U JBUXKETCA MO CIUPAIH, Pagnyc
koTopoit 7=1,5 cm. HanpskenHocTs MarmutHOro mons H=8-10* A/m. Haiitu
KMHETUYECKYI0 YHEPTHIO MTPOTOHA.

120. DnekTpoH, YCKOPEHHBIN pa3HOCThIO MOTeHIManoB A ¢=3 kB, Bieraer
B OJIHOPOJTHOE€ MarHUTHOE I10JI€ COJIEHOMA MO YIJIOM « =30° K ero ocu. Yucio
amriep-BUTKOB cosieHon1a [e N=5000 A, myuna /=0,25 M. HaliTu mar BUHTOBOM
JIMHUHU 3JIEKTPOHA B MarHUTHOM TI0JIE COJIEHOUA.

121. Yepes ceueHue S=ab alrOMUHHEBOHN TIJIACTUHKHU IPOIMYCKAETCS TOK
I=5 A. IlnacTuHKa TIOMENIEHa B  OJHOPOAHOE MAarHUTHOE  IIOJIE,
NEepHeHANKYJIIpHOe pedpy b u HampaBieHHio Toka. OmnpeneanuTh BO3ZHUKIITYIO
IpU 3TOM IMOINEPEYHYI0 Pa3HOCTh IMOTEHIHMAIOB, €CIU WHIAYKIHUS MarHUTHOTO
nonst B=0,5 Tan u Tonmmua mactuka a=0,1 mm. KoHUEeHTpanuio 3J€KTPOHOB
MPOBOJAUMOCTH CUUTATh PABHOW KOHIIEHTPAIlMX aTOMOB.

122. Yepe3 ceuenne S=ab MenHOW IIACTUHKHU TOMIMMHOW a=0,5 MM u
BbICOTON b=1 MM maet Tok /=20 A. [lpu momeinieHnu MIACTUHKU B MarHUTHOE
nosie, MEPNeHAUKYISIpHOE peOpy b W HampaBIICHUIO  TOKa, BO3HUKAET
TonepeyHas pa3sHoCTh MOTeHIHaT0B A ¢=3-10" B. MHIyKIMs MArHATHOTO MO
B=1 Tn. Onpenenutb KOHUEHTPALHIO DJIEKTPOHOB MEIU U HX CPEIHION0
CKOPOCTb IIPU 3TUX YCIOBHUSX.
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123. OpHo3apsiiHbIE HWOHBI HW30TOMOB Kalldsl C OTHOCHUTEIbHBIMU
aTOMHBIMU MaccamMu m;=39 u m,=41 yCKOpSIOTCS Pa3HOCTHIO MOTEHIIMAIOB
Ae=300 B, 3arem OHM m0OONagAlOT B OJHOPOJHOEC MATrHUTHOE TIOJIE,
MEPIEHINKYJIIPHOE HAINpPaBJICHUIO UX IBM)KEHUSA. HIYyKIMS MarHUTHOTO ITOJIS
B=0,08 Tn. Haiitu pagnycbl KpUBU3HBI TPACKTOPUU 3TUX UOHOB.

124. 3apspkeHHas 4yacTULA IBUYKETCS B MArHUTHOM IIOJIE 1O OKPYKHOCTH
co ckopocthio 0=10* M/s. Mumykuus maruutHoro moist B=0,3 T, pammyc
OKpy>)HOCTH R=4 cM. HailiTm 3apsn vactuipl, eciu oHa oOJafaeT SHEpPruei
W=12 k3B.

125. TIpoToH M @ — 4YacTUIAa BJIETAIOT B OJHOPOJAHOE MArHUTHOE IMOJE.
CkopocTh YacTWIl HampaBji€HA NEPHEHIUKYJISIPHO JHUHUAM  MarHUTHOMN
WHIYKIIUU. BO CKOJIBKO pa3 OTIMYAIOTCS MEPHOILI OOpaIIeHnuss 00erX YacTHI] B
MarHUTHOM I10Jie?

126. Haiitu oTHOwIeHue Q/m A 3apsHKEHHOW YacTHULbI, €CJIA OHA, BIIeTas
co ckopocTeiov=10° m/c B 0HOPOHOE MATHUTHOE MOJIE ¢ HHAyKIueil B=2-10"
Tn, nBuwxkerca mno ayre OKpYKHOCTH paauycom R=8,3 cm. HampasieHnue
CKOPOCTH JIBM>KEHUSI YAaCTHLbI MEPIECHANKYJSIPHO HAMNPABIECHUIO MAarHUTHOTO
TOJISL.

127. MaruuTHOe MoJe HAmpsDKEHHOCThI0 H=8:10° A/M M »reKTpHueckoe
nosie HampspkeHHOCThi0O E=1000 B/M HampaBiieHbl OJIMHAKOBO. OIJIEKTPOH
BJIETAaeT B TaKoe IOIe CO CKopocThio v =10* m/c. HaiiTn HOpManbHOE 4,
TAaHTCHUUAJIIBHOE d, W TMOJIHOE a YCKOPEHHME DJJIEKTPOHA, €CIU CKOPOCTh
AJIEKTPOHA  HampaBjeHa: 1)  mapauieIbHO  CHJIOBBIM  JIMHHSM, — 2)
MEPIEHIUKYJIIPHO CUIOBBIM JTUHUSM.

128. DnekTpoH pa3roHsieTCd B BaKyyMe€ W3 COCTOSIHUS TIOKOS IOJ
JIEUCTBUEM JJIEKTPUYECKOTO TOJISI U BJIETACT B OJHOPOAHOE MArHUTHOE MOJIE
MEePIEHIUKYJISIPHO K JTUHUSIM MarHUTHOM MHAYKIUKU. ONpeaeUuTh YCKOPSIOIIY IO
Pa3HOCTh TOTEHIIMAJIOB M HWHAYKIHWID MAarHUTHOTO TIOJIS, €CIIA JJIEKTPOH
OIIMCHIBAET OKPYKHOCTB paguycoM R=7,58 mm 3a Bpemst 7=5,96-10" c.

129. OpHOopogHOE MArHUTHOE TIOJIE HAMNPSKEHHOCTHIO E=10° B/m
MEPIEHINKYJISIPHO K OTHOPOJAHOMY MarHMTHOMY ToJit0 ¢ mHaykuuei B=0,02 T
DIIEKTPOH BJIETAET B 3TH MOJIA NEPHEHAUKYISAPHO BekTopaMm B u E. Ilpu takoit
CKOPOCTH U 3JIEKTPOH OyJAeT nBUrarbcs npsmoiuHeiHo? [lpu xakoil ckopocTu
MPSIMOJIMHEWHO OYyT IBUTAThCS MPOTOHKI?

130. DnekTpoH ABUXKETCA B BaAKyyME€ B OJHOPOJHOM MAarHUTHOM TIOJIE€ C
HaNpPsOKEHHOCThI0O =75 A/m Tak, 4TO BEKTOpP €ro CKOPOCTH COCTaBIISIET yroJl
a =30°c HampaBieHueM nois. Onpenenutrb paguyc R BHTKOB TpaeKTOpUHU
AJIEKTPOHA U PACCTOSIHUE, MPOWJICHHOE UM BJIOJb JIMNHUMA MarHUTHOW WUHIYKIUU
3a N=3 BUTKa, €CIIM CKOPOCTh AIEKTPOHAV =2,2 MM/C?

131. B onHOpOaHOM MarHuTHOM MoJie ¢ uaaykuuen B=0,8 Tn nomenieHa
TOHKasg MEJHas MJIACTUHKA C TOKOM /=5 A. MarnuTHoe 1oJje NeprneHanuKyIspHO
K INIOCKOCTH IUIaCTUHKU. ToJIIMHA INTaCTUHKHU d=10" m. Haiitu KOHLICHTPALIUIO
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CBOOOJIHBIX SJIEKTPOHOB B MEIM, €CIU BAOJb IIMPUHBI TJIACTUHKU BO3HUKAET
Pa3HOCTh NOTEHIMAJIOB A =2 MKB.

132. Tonkast MeqHas JIEHTA TOJIINHOMN d=10"*m MOMEIIIEHA B OJTHOPOJHOE
MariHutHoe mnone c¢ uHaykouedn B=0,3 Tn Tak, YTO IUIOCKOCTHh JIEHTHI
MEPIEHINKYJIIpHA K JIMHUAM UHAYyKOuW nons. Ilo jmente Tewer tok /=10 A.
OnpenenuTs pa3HOCTh NOTEHUMAJIOB, BO3HUKAIOLIYIO BIOJIb IIMPHUHBI JICHTHI,
CUMTasl, YTO B MEIU MMEETCS M0 OJHOMY CBOOOTHOMY DJIEKTPOHY Ha KaXKIIbId
aToM.

133. DnektpoH  BieTa€T B OJHOPOJHOE  MAarHUTHOE  MOJE
MEPHNEHINKYJISIPHO JIMHUSM MarHUTHOW MHAYKUUU 1oJs. CKOpPOCTh 3JIEKTPOHA
v=4-10" wm/c. Unayxius MarauTHOro B=10" Ti1. UeMy paBHBI TaHICHIUANEHOE
a, 1 HOPMAJIbHOE @, YCKOPEHHUS JIEKTPOHA B MAarHUTHOM I10Jie?

134. OpnHo3zapsiiHbIe MOHBI aprOHA PA3rOHSIIOTCS U3 COCTOSIHUSL TIOKOSI B
3NeKTpudyeckom rmoje ¢ HampsbkeHuem U=800 B, a 3arem mnomagarlor B
OJIHOPOJHOE€ MAarHUTHOE TI0Jie MEPHEeHAUKYISIPHO K JIMHUSM MarHUTHOMN
WHIYKIIMU U Pa3JesioTcs Ha JBa My4yKa, IBMXKYIIUXCS B BaKyyMe IO Jyram C
panguycamu R;=7,63 cm u R,=8,05 cMm. Unaykums marautHoro noist B=0,32 Ti.
OrnpenenuTs MaccoBbIE€ YNCIIA U30TOMOB APrOHAa.

135. DnexTpoH B HEBO30YKIEHHOM aTOME BOJOPOJAA JIBUXKETCS BOKPYT
SLIpa 1o OKPY’KHOCTH paguyca R=0,53-10" cm. BBIYMCINTD MATHUTHBIA MOMEHT
P, DKBHBaJE€HTHOrO KpPYroBOoro TOKa MW MEXaHWYECKHUM MOMEHT M,
JEUCTBYIOIIMMA HAa KPYrOBOM TOK, €CJIM aTOM IIOMEUIEH B MAarHUTHOE IOJIE C
unaykiuendn B=0,4 Tn, HanpaBieHHOW MapaieNbHO TUIOCKOCTH OPOUTHI
AIIEKTPOHA.

136. /Iea noHa C OJWHAKOBBIMHU 3apsijaMH, MPOWUIAS OJHY U Ty XK€
YCKOPSIIOLIYI0 pa3HOCTh MOTEHIMAIOB, BIETENIH B OJHOPOJIHOE MarHUTHOE I0JIe
NEPHEHIUKYJISIPHO JIMHUAM WHAyKuuu. OOuH MOH, Macca KoToporo m;=12
a.€.M., OMUCAIl IyTy OKPY>XKHOCTH panuycoM R;=2 cm. Onpeaenuts maccy m; (B
a.e.M.) KpyroBOTrO MOHa, KOTOPBIM onucan Ayry OKpY>KHOCTU paauycoMm R,=2,31
CM.

137. Yactuma, Hecymias OIWH DJIEMEHTApHBIA 3apsll, BJIeTena B
OJIHOPOJIHO€ MarHuTHOE Tosie ¢ uHaykmued B=0,01 Tn. Onpeaenut MOMEHT
umIysibca L, koTopeiM oOnafaia yacTuiia Mpu JBMKEHUU B MarHUTHOM TIOJIE,
€CJIM paJinyC TPACKTOPUHU YacTHUllbl paBeH R=0,5 MM.

138. IIpoTOH ABHMKETCS IO OKPY>KHOCTHU B OJHOPOJHOM MarHUTHOM I1OJIE
¢ uaaykuued B=2 Tin. Onpenenuts cuiny [ 3KBUBaJEHTHOTO KPYTOBOI'O TOKa
CO3aBa€MOTI0 JBMKEHUEM IIPOTOHA.

139. DnekTpoH B OJHOPOJHOM MAarHUTHOM TIOJI€ MEPIEHIUKYISIPHO
TuHUSM UHAYKOud. Onpeaenutsh cuwibl F? JEWCTBYIONIYIO HAa S3JEKTPOH CO
CTOPOHBI TIOJIs, €ciIu uHAyKIus nosist B=0,2 T, a panguyc KpUBU3HBI TPACKTOPUHU
R=10,2 cMm.
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140. DneKTpOoH B OAHOPOJAHOM MArHUTHOM TOJIE JBHXKETCS MO BUHTOBOM
JUHUU paanycoM R=5 cm u marom A=20 cM. Onpenenutrb CKOPOCTh IEKTPOHA,
ecnu MaruuTHag uaaykuusa 5=0,1 Ton.

141. DnexkTpoH B aToMe€ BOJOpOJAa ABUXKETCS BOKPYT fA/pa MO KPYroBOM
opbuTe HEKOTOporo paauyca. HalTu OTHOLIEHWE MAarHUTHOTO MOMEHTa
HKBUBAJIEHTHOTO TOKA K MOMEHTY WMIYJbCa OpOUTATBHOTO JABUKCHUS
anekTpoHa P,/L. 3apsn dNeKTpoHAa M €ro MacCy CUMTaTh U3BECTHBIMH. YKa3aTh
Ha YepTEeKe HAIpaBJIIEHUE BEKTOPOB P, 1 L.

142. Tlokosmuiics B Ha4YaJdbHBIK MOMEHT DJIEKTPOH YCKOpSIETCA
ANEKTPUUYECKUM MOJIEM, HANPSKEHHOCTh KoToporo E=const. Uepe3 A=0,01c on
BJIETAa€T B MAarHUTHOE II0JIe, KOTOPO€ NEPHEHIUKYJISIPHOE DSIECKTPUUYECKOMY,
MarHUTHas MHAYKIOMs KoToporo B=10" Ti. Bo CKONBKO pa3 HOpMalbHOE
YCKOPEHHUE DJIEKTPOHA B HATOT MOMEHT OOJbllie €ro TaHTEeHIMAJIbHOTO

YCKOpEHHUs?
143. oa—4acTuna, yCKOpEeHHas pa3sHOCThI0 moTeHuuanoB A[J=250 kB,
[IPOJIETAET  IONEPEYHOE  OAHOPOJIHOE
*________d _________ .>| o —
i | MarHutHoe mnoiie ¢ uHaykuueit B=0,51 Tin.
‘e—» S B I Tommumua obnactu ¢ nouem (puc 13) d=0,1
Puc 13 P e 1 M . OnpemenuTth yroa ¢ OTKJIOHEHHS O-

YaCTHUILIbI oT IIEPBOHAYATIBHOTO
HANpaBJICHUS JBUKCHUS.

144. TlonoxWTeNbHO 3apsDKEHHAs 4YacTHUIla BJIETAeT B OJWHAKOBOE
HANpaBJICHHbIC NEPIECHANKYISPHO €€ CKOPOCTH OJHOPOAHBIE MArHUTHOE U
anekTpuyeckoe noiist. [1oa kakuM yriom K mosisiM OyJeT HalpaBJIeHO YCKOPEHUE
YaCTUIIBI B A3TOT MOMEHT, €CIM HWHAYKUHUS MarHuTHoro mnonsa B=0,05 Tu,
HaMPsHKEHHOCTh JIEKTpUYEcKoro nojst £=35 B/M, cKkopoCTh IBUIKEHUS YaCTUILIBI
v=10 m/c.

145. IIuknOTpOH NpeaHa3HAYEH JJIsl YCKOPEHUs MPOTOHA 10 SHeprun W=35
Md3B. Kakum nomkeH ObITH paauyc MyaHTOB IHUKIOTpPOHAa R, ecnu MHAYKIUS
MarHuTHoro noJys B=1 Tn?

146. OnHo3apsIHbIE HOHBI HEOHA C MAaCCOBBIMM uMciaaMu m ;=20 u m,=22

¥ KMHETHYecKoil sueprueil W=6,2-10"'° I Bierator B

B ¢ ° OIHOPOIHOE MarHUTHOE II0JIC MEPIICHANKYIISIPHO K €ro

o/ o o e JIMHUSM MHAYKUMUHA U, OINHUCAB TOJYOKPY>KHOCTD,
a

e o o o o BBUIETAIOT M3 TONA JIBYyMs Iydkamu (puc 14).

Puc 14 Omnpenenuts pacCTOSIHUE @ MEXAY IydKaMu, eCiH

MarHUTHOE TI0JIE HAXOJIUTCA B BaKyyMe€ M €ro
uHaykuus B=0,24 To.

147. Tlo npencraBieHussM bopa 371€KTpOH B aroMe BOAOPOJAA JIBUTAETCS
BOKpYT sJipa 10 KpyroBoit opoure, paauyc kotopoid R=53 nm. KakoBa HHAyKIIHs
CO371aBa€MOT'0 UM B LIEHTPE KPYTroBOIl OPOUTHI MArHUTHOTO TOJIs1?

148. ITpoToH, ycKOpeHHbIN pazHOCcThiO noTeHmanoB U=300 B, nonagaet
B MAarHUTHOE TI0Jie, MEPHEHAUKYJISIPHOE HANpPaBICHUIO €ro JIBHXKCHUS.
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Wnaykuuss MarauTHOro mons B=8-10° Ti. OmnpenenuTh paguyc KPUBH3HbI
TPaeKTOPHUH MPOTOHA U IEPUO]] €ro 0OpaIIeH!s] B MArHUTHOM TIOJI€.

149. Onpenenuts cuily, IEVCTBYIONIYIO HA JIEKTPOH B MOMEHT, KOT/Ia OH
IIEPECEKAET OCh JJIMHHOTO COJICHOW/IA IO IIPSMBIM YIJIOM B HENOCPEICTBEHHON
Oonmu3octu OT ero koHua. Cuna Toka B cojeHouae /=2 A, 4ucio BUTKOB Ha
equuuily pHbel 7=3000 M. CKOpoCTb 3JIEKTpOHA v=3-10" m/c.

150. Choupanb, 0O KOTOPOM JBHXKETCS DJIEKTPOH B OJHOPOIHOM
MarHuTHOM Tioyie, umeer auamerp d=80 mm, mar A=20 cm. OmnpenenuTs ero
CKOpOCTb, €CIU MHAYyKUus noist B=5 mTi.

151. TImockuil KOHTYp, IUIOMAmb KOTOporo S=300 cM’, HAXOAUTCS B
OIHOPOJAHOM MAarHWTHOM mnoJie, HHAyKuus kotoporo B=0,01 Tm. Ilmockocts
KOHTYypa NEepHeHANKYJIApHa JUHUAM 1oJs. Tok B koHType /=10 A. Onpenenutsb
paboTy BHEIIHMX CHJI IO MEPEMELIEHUI0 KOHTYypa B 00J1aCTh IPOCTPAHCTBA, I1€
MarHUTHOE I0JIE€ OTCYTCTBYET.

152. ITo mpoBOAHUKY, COTHYTOMY B BHJ€E KBajpaTa co ctopoHon a=0,1 m,
teyeT TOK /=20 A. IT10cKOCTh KBapaTa NEPNEHANKYJIIIPHA MAarHUTHBIM JINHUAM
UHAYKIMU 107, Onpenenuts padboTy A, KOTOPYI0 HEOOXOAMMO COBEPIIUTD IS
TOr0, YTOOBI YJAJIUTh IPOBOJHUK 3a npenensl noist. Uuaykuus nons B=0,1 Tax.
ITose cunTaTh OTHOPOIHBIM.

153. Tlpsimoii mpoBoa yiuHOM /=20 cM, TTO KOTOPOMY TE€UYET TOK CHIION
I=50 A, nBuxercs B OJHOPOJHOM MArHUTHOM MoOJie ¢ HMHAYKuMen B=2 Ti.
Kakyto paboty coBepiiat cuiibl, mepeMecTiB ero Ha x=20cM, eciii HallpaBJIeHUE
NEPEMEILICHMS IEPIICHINKYJIIPHO HANPABIECHUSIM MArHUTHON MHAYKIIMH U JITTUHE
npoBoza?

154. Onpenenute paboTy, COBEpIIAEMYIO MPU NEPEMEIIEHUNA TPOBOJHUKA
JuMHOW /=0,2 M, 1O KOTOpOMy TedeT TOK /=5 A, B mNepneHAuKyJISIpHOM
MarHUTHOM TMOJie HampsbkeHHocThto H=80 kA/M, eciu mnepeMenieHue
npoBoAHUKA x =0,5 M.

155. UYemy paBHa MeXxaHMYECKas MOULIHOCTb, pa3BUBacMas IIpU
HNEepEeMELICHUH NPSIMOJIMHEMHOIO MPOBOJHUKA JIMHOW /=30 cM CO CKOPOCTBIO
V=5 m/c B OqHOPOJHOM MarHWTHOM Ioje ¢ uHaykiuen B=0,2 T, ecnu yron
MEXIYy HallpaBJICHUEM JBWKCHUS IIPOBOJHUMKA W JIMHUAMHM MArHUTHOMN
WHAYKIAM TOJIS a = 60°, a TOK =50 A?

156. Uemy paBHa MOIIHOCTH MAarHUTHOW CWJIbI, pa3BUBacMas IIpHU
NepeMenIeHUH MPSIMOJIMHEHHOTO MPOBOJHUKA JUIMHOM /=20 cM CcO CKOpPOCTBIO
V=5 m/c B OOHOPOJHOM MarHUTHOM moie ¢ uHaykuuedr B=0,1 Tu, ecnu yron
MEXKIy HalpaBJICHWEM MarHUTHBIX CHWJIOBBIX JIMHMM « =90° , a CWia TOKa B
npoBojHuke /=50 A?

157. Tlpu u3menenuu (opMbl KOHTypa C KBaJpaTa Ha OKPYKHOCTh B
MarHuTHOM moje ¢ uHaykuuet B=0,5 Tn, coepmiena padora A=0,025 J[x.
Cropona kBajpara a=0,2 M, KOHTYp HaXOJWUTCS MOJ YTJIOM « =30°K JUHUIM
UHAYKIuU. KakoB TOK B KOHTYpe?
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158. B oAgHOpOAHOM MarHUTHOM TIOJI€ TEPIEHIUKYJSPHO JUHUSAM
MHAYKIMH ~PACIOJIOKEH IUIOCKMH BUTOK Iutomansio S=200 cm’. Ilpu
MOCTOSTHHOM cuje Toka /=50 A ero mnepeMecTwiIM U3 TMOJs B 001acTh
MPOCTPAHCTBA, I/ie T0JIe OTCYTCTBYET, U MPU 3TOM coBepimi padory 4=0,8 JIx.
KakoBa nHAYKIMS MarHUTHOTO OIS B?

159. Ha kako#l yroy moBEpHYJH KOHTYp, NMOAJAEPKUBAas TOK B KOHTYpE
HEU3MEHHBIM, €CJIM KOHTYP C TOKOM CWJION /=1 A HaxoIuTCs B MarHUTHOM I10JI€
¢ uHmykmueit B=0,01 Tn? Ilnomaxs koutypa S=107 M°, pabora mpH ero
noBopote 4=3 mJIx.

160. Burok pammycom R=0,1 M, mo koTopoMy TeueT TOK [=20 A,
CBOOOJHO YCTaHABIMBAETCA B OJHOPOJAHOM MAarHUTHOM IOJI€ HAIPSHKEHHOCTHIO
H=10 A/M. BHUTOK NOBEPHYIM OTHOCHTEIBHO IMAMETPAa HA Yol o =60°.
OnpenenuTs COBEPIICHHYIO padoTy A.

161. Ilmockuil kBagpaTHBIM KOHTYP CO CTOPOHOM a=10 cM, MO0 KOTOpOMY
TedeT ToK cuiioil /=100 A, cBOOOJHO yCTAaHOBWJICA B OAHOPOJHOM MarHUTHOM
nosie ¢ uHaykuue B=1 Tn. Onpenenuts paboTy, COBEpIIAEMYIO0 BHEIIHUMH
CUJaMH, TpPU IOBOPOTE KOHTYpa OTHOCHUTEIBHO OCH, NPOXOMSIIEH uepes
CEpEelIMHY €ro MPOTUBOMOJOXKHBIX CTOPOH, Ha yroi: 1) «, =90°, 2) a, =30°. [Ipu
IIOBOPOTE KOHTYpa CUJia TOKA B HEM MOJAEPKUBAECTCSI HEU3MEHHOM.

162. Ocpb xarymku, umeromeii N=10° BuTkoB amamerpom d=10 cw,
pacnoyio)KeHa TOPU30HTAIBHO B IUIOCKOCTM MAarHUTHOro wepuauana. Ilo
Karymke TteueT Tok /=3 A. Ilpm moBopoTe Karymku Ha «=180° Oblia
coBepureHa pabora 4=8,46-10 Jlx. OnpenennTh MarHUTHEIH MOMEHT KaTyIIKH
C TOKOM U TOPU30HTAIBHYIO COCTABIISIOLIYIO HAMPS)KEHHOCTH MAarHUTHOTO OIS
3emu.

163. KakoBa cuna TOKa, TEKyUIEro MO BUTKY, €CIW IMPU IMOBOPOTE €ro
OTHOCUTEIBHO JMaMeTpa Ha Yroil «=90° U3 CBOOOJHOIO COCTOSHUS B
MArHHUTHOM TIONIe ¢ MHayKumeir B=16-10" T cosepurena pa6ora 4=5,02 JIx?
Pamuyc Butka R=5 cm .

164. Butok, HOpMaJib K KOTOpOMY 00pa3yeT yrojia = 60° C HalpaBlIeHUEM
JIMHUN MarHUTHOW WHIYKIIMH, MOMEIIEH B MarHUTHOM II0JIe ¢ MHAyKIuen B=1
Tn. Tok B Butke /=25 A. nuametp Butka d=0,2 m. Haiitu paboty A, KOTOpyIO
Ha/I0 COBEPIINTb, YTOOBI yIaJIUTh BUTOK U3 MOJIS.

165. ®opmy BHUTKAa U3 KBaapara, IOTAHYB 3a IPOTHUBOIOJIOKHBIE
BEPIINHBI, U3MEHWIHN U MIPUAAIN eMy (pOpMy JIMHUM IIPH HEU3MEHHOM CHJIE TOKA
I=10 A B maruutHoM nione ¢ unaykiueid B=0,1Tn. Cropona kBaapara a=0,1 m.
KaxkoBa coBepiiienHas mpu 3Tom padora A4?

166. B omHOpOIHOM MarHuTHOM Tosie ¢ uHAyknuen B=0,06 Tin naxonaurcs
NpsIMOYTOJIbHAsL paMKa JUIMHOW /=8 cM M d=5 cM IIMPHUHOMN, COCTOAIIAs W3
N=200 BuTkoB. Pamka MOXkeT BpamaTbCsi BOKPYI OCH, NEPHNEHIUKYJSAPHOU K
JUHUASAM MarHuTHoW uHAykuuu. Korma mo Butkam teder Tok /=0,5 A, pamka
pacrionaraercsi IMEpIeHANKYJISIPHO JHUHUSM MarHuTHOM WHAYKUuu. Kakyro
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paboTy HAJ0 MPOU3BECTH, YTOOBI MOBEPHYTh PAMKy K3 ATOTO TOJIOKEHUS Ha
4eTBepTh 000opoTa?

167. Pamka nnunoit a=4 cm u mmpunou b=4,5 cm , coaepxkamas N=200
BUTKOB TOHKOW MPOBOJIOKH, HAXOJUTCS B MAarHUTHOM Toje ¢ uHaykuuen 5=0,1
Tn. IImoCcKOCTh pamMKu TapajuiesibHA JIMHUSAM MHAYKOUUA. Haltu Bpamarommn
MOMEHT, JACHCTBYIONICH Ha paMKy Inpu Toke /=1 MA. Uemy paBHa pabota 4 mipu
MIOBOPOTE PaMKH Ha yroil « = 60°7?

168. IlpsMOyrosbHBIA KOHTYP CO CTOPOHaMH @ W b Haxonmarcs B

o’ MarHuTHOM IoJie U MOXkeT Bpamarbcs okono ocu OO. Ilo
. KOHTYpy Te€YeT TIOCTOSIHHBI TOK [. Haitm paboty,
> GjB COBEPIICHHYI0O MAarHUTHBIM TOJIEM, IIPU MOBOPOTE KOHTYpa Ha

[0 yroJdl @ , €CJId BHayaje MIOCKOCTH KOHTypa Oblia pacroiokeHa

Puc. 15 NEPHEHIUKYJIIPHO MATHUTHOMY MOJII0 M PACHOJIOXKEHA Ha Tak,
Kak MOKa3aHo Ha puc. 15.

169. Ilnockuil KBaapaTHBIA KOHTYp co cTopoHamu a=b=10 cm, 1O
KoTopoMy TedeT ToK /=10 A cBOOOJHO B OJHOPOAHOM MAarHUTHOM IMOJE C
unaykuued B=10 Tn. Onpenenuts paboTy, COBEPIIAEMYIO BHEIIHUMH CUJIAMU
[P MIOBOPOTE KOHTYpa OTHOCUTEIBHO OCH, MPOXOMSIIECH Yepe3 CEpearuHy €ro
MIPOTUBOIIOJIOKHBIX CTOPOH, Ha Yroi « =90°. [Ipu moBopoTe KOHTypa CHJla TOKa
B HEM MOJIJIEPKUBAECTCS HEU3MEHHOM.

170. KBagpatHslii KOHTYp cO cTOpoHOM a=10 cM, B KOTOPOM TEYET TOK
[=6A, HaxoauTCs B MarHUTHOM TMojie ¢ uHAyKkuued B=0,8 T mox yriom « = 50°
K JnuHusAM uHAyknud. Kakyioo paboTy HY»KHO COBEpIINTh, YTOOBI MpHU
HEM3MEHHOW CHWJIE TOKa B KOHType HW3MEHHUTh ero (opmy C KBagpara Ha
OKPYHOCTb?

171. B oqHOPOIHOM MarHWTHOM TI0JIE CBOOOTHO YCTAaHOBUJICS BUTOK, IO
KoTopoMmy TeueT Tok /=60 A. [Ipu moBopoTe ero Ha yroja o=sz/3 OTHOCHUTEIbHO
OCH, COBMajarollell ¢ JauaMeTpoM, Obljla coBepIleHa padora A=25-10" JIx.
KakoBa naaykius marauTHoro nosst B? Jluametp Butka d= 10 cm.

172. Kakas paboTa coBepiiiaemasi MAarHUTHBIM TI0JIEM ¢ UHIyKuuen B=0,5
Tn npu mepememenun mnpoBoaHuka mnuHou [=0,5 M ¢ Tokom /=20 A Ha
paccTosiHEe d=2 M? TPOBOJHUK PACIOJIOKEH TMOJ YIioM « =30°K JIHHHUSIM
MarHuTHOW HMHAYKIUMU U MEPEMEIIAECTCS MEPHEHIUKYISIPHO K HaIMpaBJICHUIO
TOKA M BEKTOPAa MarHUTHOW UHAYKIUU.

173. MarauTtHbIli MOMEHT Butka P,=0,1 AM’. OH cBOGOIHO YCTaHOBUJICS
B MarHutHoM nosie ¢ uaykuueir B=0,05 Tiu. Kakyro paboTry Hago coBepLIUTS,
4TOOBl TOBEPHYTh BUTOK HAa YroJ ¢ OTHOCUTEIBHO OCH, COBHAJAIOIIEH C
IuaMeTpoM?

174. B 0IHOPOIHOM MarHUTHOM ITosie ¢ uHAyKuuen B=0,25 T naxonurcs
IJIOCKasi KaTylika paguycoM R=25 cM u3 N=75 BUTKOB. II10CKOCTh KaTylIKu
COCTaBJSICT Yrol « =60° ¢ HanpaBJICHUEM JMHUNA MarHUTHOM WHIYKIIUH.
OnpenenuTs BpallAlOUMd MOMEHT, JEHCTBYIOIIMN HAa KATYIIKY B MAarHUTHOM
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1oJie, €CJIM Mo ee BUTKaM TeueT ToK /=8A. UeMy paBHa paboTa, KOTOPYIO Haa0
COBEPIIUTH, YTOOBI YIAJIUTh KATYIIKy U3 MOJs?

175. B neHTpe noAIMHHOrO COJIEHOU 1A PACIIOI0KEHA MaJICHbKAasl IUIOCKas
pamka, cocrosimas u3 N=20 BUTKOB Iomaapo S=I oM’ KaXnplii. [[ImoTHOCTE
HAMOTKH coneHonga N/d=5000 M, Tox B comeHomze /=5 A. Kakyio pa6ory
MPOTUB CUJI MAarHUTHOTO TOJISI HAJAO COBEPILIUTH, YTOOBI paMKy MEPEMECTUTh B
cepearHy ocHOBaHHUs cosneHonaa? Tok B pamke /;=1 A TOro ke HampaBlICHUS,
YTO U B cojieHoue. [11ocKoCTh paMKu MEepIEeHIUKYJISIPHA OCH COJICHOUA.

176. PanoM ¢ MIMHHBIM NOPSIMBIM HPOBOJIOM, IO KOTOPOMY TE€YET TOK I,
pacroyioxeHa paMmka ¢ TokoM /; . I[TpoBoa u pamMka Jexar B

1
Lp— ogHoit mmockoctu (puc 16). Kakyro pabory A Hano
Izl Il 1 |a copepmmTh, 4TOGH TOBEPHYTH PaMKy BOKPYT €€ OCH Ha
: yroi a =90°?
i
X
Puc. 16

177. Pamka u3 npoBoja, coaepxkamias N=25 BHUTKOB,
pacCIlOJIO)KEHA B MArHUTHOM IIOJIE TaK, YTO YEPE3 HEE MPOXOIUT BHEIIHUHN
MAarHUTHBIN OTOK (15]=0,012 B6. Korna no Butkam nmyctuiu Tok /=8,4 A, pamka

MOBEpHYJIaCh W 4Yepe3 Hee CTaJl MPOXOJIUTh BHEIIHWA MAarHUTHBIA TIOTOK
CDZ=O,O77 B6. Haiitu paboTy, mpou3BeACHHYIO MPU MOBOPOTE paMKu. TOK B

L€ HEU3MEHHBIN.

178. Tlo kombIly, CAETaHHOMY U3 TOHKOIO TMOKOTO MpOBOA, PagnycoM
R=0,1 M Teuwer Tok cumou /=100 A. IlepneHAUKYJSPHO IJIOCKOCTH KOJbIIa
BO30Y)XJIEGHO MarHuTHoe mnozie ¢ uHaykuued B=0,1 Tn, mo HampaBiIeHHUIO
COBMAJAIONICH ¢ HMHAYKIMEH B; COOCTBEHHOTO MAarHUTHOTO IIOJIS KOJIBIIA.
Omnpenenuts paboTy BHEIIHUX CHJ, KOTOpbIE, JEHCTBYsI Ha MPOBOL,
nepopMuUpoOBaIN €ro U mnpujanu emy (GopMy KBaapaTa Mpu HEM3MEHHOU CHile
TOKA B KOJIBLIE.

179. B oqHOM INIOCKOCTH C JJIMHHBIM NPSIMBIM IPOBOJOM, IO KOTOPOMY
TeyeT TOK cuion /=50 A, pacnonokeHa NpsSMOYIOJIbHAs paMKa TakK, 4TO JBE
OoJbIIME CTOPOHBI ee AIMHOM a=0,65 M mapasielbHbl POBOAY, & PACCTOSIHUE
OT MpoBoJAa A0 OnKaillled W3 3TUX CTOPOH paBHO ee wmupuHe. Haitu
MAarHUTHBIN IIOTOK YEPE3 PAMKY.

180. Omnpenenutb, BO CKOJBKO pPa3 OTIWYAIOTCS MArHUTHBIE TOTOKH,
MPOHU3BIBAKOIIME  KBAJAPAaTHYKD paMKy IIpU  JIBYX €€

' a Il la MOJIOKEHUSIX OTHOCUTEIBHO MPSAMOrO MPOBOJHHUKA C TOKOM

13, (puc 17).

Sa

Puc. 17

181. Menublii auck, paanmyc KoToporo R=1,2 wm,
IIOCTABJICH HOPMAJBHO K JIMHUSAM MAarHUTHOM HWHIYKIUU OJHOPOIHOTO
MATHUTHOTO TOJISI, MHAYKIHA KOToporo B=5-10" Ti. JlucKk MOXeT BpamaThCcs
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OKOJIO OCH, IPOXOILIEH 4Yepe3 ero LEHTp M NapaulesbHbld Ioio. llpu
3aMBbIKAHUM IIEMU C MOMOIIBIO CKOJIB3SIIMX KOHTAKTOB B TOYKAaX Ha OCH M Ha
o0oje nucka BIOJIb ero paauyca teueT Tok /[=0,2 A. Haiftu paboty, KOTOpPYIO
COBEPIIAIOT CUJIBI MOJIS TIPU OJHOM 00OpOTE JTUCKA.

182. Butok paguycom R=0,1 M, mo koTopomy TeueT TOK cuiion /=20 A,
CBOOOJHO YCTAHOBUJICSI B OJHOPOJHOM MAarHUTHOM II0J€ HANpPsHKEHHOCTHIO
H=10 A/M. BHTOK MOBEpHYIM OTHOCHTEIBHO IMAMETPAa HA Yol o =60°.
OnpenenuTs COBEPIICHHYIO PadoTy.

183. KakoBa MHAYKIMS MarHMTHOTO MOJIsl, €CIU MPH MOBOPOTE BOKPYT
OCH, COBMANAIOIICH ¢ THAMETPOM, coBepiueHa pabota A=50-10" JIx? Kouryp
KpYroBOi, TuaMeTp ero d=4 cm, IJIOCKOCTh KOHTYpa B HAa4aJlbHOM COCTOSIHUU
NIEPIECHINKYJIApHA JIMHUAM Tons. 11oBopoT coBepmiaercs Ha « =90° mpu cuie
ToKa [=2 A.

184. TInockuili KOHTYp, PACMOJIOKECHHBII B MarHUTHOM IIOJIE, U3MEHUII
CBOIO (pOpMy Kpyra Ha TpEyrojbHUK IpPH HEM3MEHHOW cuiie Toka. Uemy paBHa
pabora BHemHuX cui? Paguyc kpyra R=10 cm, Tok /=100 A. MarauTHOe noje ¢
uaaykuueit B=0,1 Tn HanpaBiieHO NEPIEHANKYISPHO MIOCKOCTH KOHTYPA.

185. [IBa npsAMONMHEWHBIX [JIUHHBIX IApauIeNIbHBIX IPOBOJHUKOB
HaxoasTcs Ha paccTossHud ;=10 cM npyr ot apyra. [Io npoBogHUKaM TedeT TOK
B onHoM HampaBnenuun [,=[,=10 A. Kakywo paboTy Hamo coBepmuTh (Ha
SAMHUITY JUIMHBI), YTOOBI Pa3BUHYTh ITH MPOBOJHUKHU IO paccTosiHus r,=20
cm?

186. OnpenenuTh MHIAYKIMIO MAarHUTHOTO TIOJIA, €CJIM NPH HU3MEHEHUU
dbopMbl THOKOTO TTPOBOJIHUKA C KOJbIIA HA KBAAPAT IIPU HEU3MEHHOU CHJIE TOKa
coBepiieHa padbora A=67,5 J[x. CoOCTBEHHOE I0JIE€ KOJIbIIa M BHEIIHEE I0JIe
coBrnajaT. Tok B koHType /=100 A, paguyc konbia R=0,1 m. PaGoTtoii npoTus
YOPYTUX CUJI IpeHEeOpeYb.

187. HaiiTu MarHuTHBIM MNOTOK @, CO3/1aBa€MbIii COJICHOUJIOM CEUCHHEM
S=20 cM’, ecrin oH uMeeT n=10 BUTKOB Ha KaXIblii CAHTHMETp €ro JUIMHBI IPH
cuie Toka =20 A.

188. Ilmockuid KOHTYp, IUIOMIAAb KOTOporo S=25 CMZ, HaXOJIUTCSA B
OJHOPOJTHOM MarHuTHoM 1noje c¢ uHAykuuen B=0,04 Tia. Onpenenutsb
MAarHWTHBIA TIOTOK @, TMPOHU3BIBAIOIIMKA KOHTYp, €CJIM IUIOCKOCTh €ro
COCTaBJIACT YIosl « = 30°C JJUHUSIMHU UHAYKIUH.

189. Ilpu nBykpaTHOM 0OBOJ/IE MAarHUTHOTO MOJIIOCA BOKPYT MPOBOJHUKA C
TokoM cuiioir /=100 A 6puta coBepmieHna padota A=1 mJIx. HaliTn MarHuTHBIN
NOTOK @, CO3/1aBAEMBII MTOIFOCOM.

190. B onqHOpPOIZHOM MarHMTHOM IoJie, MHAYKUHsS Kotoporo B=0,5 T,
JBKETCS. PABHOMEPHO NPOBOAHUK JMHOM /=0,1 M. IIo mpOBOJHUKY TEUET TOK
=2 A. Ckopocth pABmxkeHUss mnpoBoaHuka ©=0,2 wm/c, U HampaBieHa
NEPHEHANKYJIAPHO  HANpaBJCHUIO MarHuTHoro mnond. Haiitu  paborty
IepeMeEILCHNs POBOAHMKA 3a A1=10 ¢ IBM>KEHUS U MOLIHOCTh, 3aTPAYMBAEMYIO
Ha 3TO JIBUKEHUE.
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191. Topoun kBampatHoro ceuenusi coaepxutr N=1000 BUTKOB.
Hapyxubiii nuamerp topouna D=0,4 wm, BHyTpeHHud d=0,2 ™. Haiitu
MarHUTHBIA TIOTOK B TOPOWJE, €CIU CHJIa TOKa, MPOTEKAIoIIero 1mo oOMOTKE,
paBHa /=10 A. Ilosie TOpor1a HEOAHOPOHO.

192. JIBa mNpsIMOIMHEWHBIX [JIMHHBIX MApAJUICIbHBIX MPOBOJIHUKA
HaXOJATCS HA HEKOTOPOM PACCTOSTHUM APYT OT Apyra. 11lo mpoBogHMKaM TEKyT
TOKH, paBHBIE 110 BEJIMYMHE U 110 HaIpaBieHU0. HailTu cuiy Toka, TEKyIero mno
KaXJIOMYy W3 TIPOBOJHUKOB, €CIW HU3BECTHO, YTO IS Pa3ABMKECHHUSA JTHUX
MIPOBOJHUKOB Ha JBOE OOJIbIIIEE PACCTOSHUE, IPHUIILIOCH COBEPIINTh padoTy (Ha
€IMHUITY JJIMHBI TPOBOAHUKOB) A=5,5- 10° JIx/Mm.

193. PsaoM ¢ IIMHHBIM OPSAMBIM TOKOM /=2 A pacnosokeHa KBaJpaTHas
paMKa co cTopoHoil a=4 cMm, oOTekaemasi TOkoM /=5 A. Pamka J€XUT B OJIHOU
MJIOCKOCTH C TIPOBOJIOM U OJTMKaiIIasi K TPOBOY CTOPOHA PAMKH HAaXOJIUTCS OT
HEro Ha paccTosiHuu d=2 cM. Onpenenuts paboTy Mo yAAICHUIO paMKH U3 MOJI,
€CJIM CUUTATh TOKA HE U3MEHSIIOIIUMHUCS TIPU JBUKCHUHN PAMKH.

194. B ueHTpe JIMHHOTO TOHKOTO COJICHOWJA PACIOJI0KEHA MaJleHbKas
IJI0CKasi paMka, cocrosias u3 N=20 BUTKOB Iuiomaaso S=I oM’ Kaxxnpii. [1o
paMKe TeueT TOK /=1 A TOoro e HalpaBJI€HUs, YTO U B cojieHouze. [11oTHOCTh
HAMOTKH cojieHouna n=5000 ' , TIpU TIEpPEMENICHUH PaAMKU B CEPEIUHY
OCHOBaHHMsI COJICHOUJa coBepiiaeTcsi pabora A=5 J[xk. Kakoit Tok [; Teuer B
cosnieHouie? IIOCKOCTh paMKH NIEPIICHANKYJIIPHA OCH COJICHOU/IA.

195. Tlo xoHTYpYy, U300pakeHHOMY Ha puc 18, uaer Tok cwioi =10 A .
OnpenenuTs UHAYKIMIO MAarHUTHOTO MOJIst B Touke O, eciu
panuyc nyru R=10 cM u ¢ = 60°.

R
O~ Pucl8
196*. B 3aMKHyTOW Iemu TMOCTOSHHOTO ToKa [
MMEETCAd Y4YacTOK B BUJIC JBYX OOpa3ymoIux MpsSMoi
YIOJI MPSIMOJIMHEUHBIX [ npoBojoB (puc 19.). [nunaa sTHX
MPOBOJIOB  HACTOJILKO Y BEJIMKA, YTO BIIMSHHUEM OCTaJbHBIX
YYaCTKOB ILIEMU HA A g _ 10JIe B OKPECTHOCTH BEPIIMHBI yIja
MOXXHO  IpEHEOpeyb. — — —> HauTu MarHuTHyX0 HHIYKIHUIO B
TOUKE A. Puc 19
197*. ConeHouJT M TIOCTOSHHBIM MArHWT,

OCH KOTOPBIX PaCIOJIO0XKEHBI BJIOJIb OJHOW MPSIMOM, HAXOIATCS Ha PAaCCTOSHUU
d=1 M, 3HAYUTENIbHO MPEBBILIAIONIEM UX pa3Mepbsl. OnpenenuTs Cuiy
B3aMMOJICCTBHSI COJCHOMJIA M MarHuTa, €CJIM HMX MAarHuTHBIE MOMEHTHI,
COOTBETCTBEHHO py= 1,5 A'M* 1 p,o= 1 AV’

198*. [To nByM TOHKHM MPOBOJIaM, U30THYTHIM B BHUJIE KOJIbIIA PATUyCOM
R=10 cm, Tekyt onuHakoBble TOku cwioi /=10 A B xaxaom. Haitu cuny
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B3aMMOJIEUCTBUS ATUX KOJIEl, €CIU IJIOCKOCTH, B HEKOTOPBIX JIeXKAT KOJbIA,
napajijieibHbl, a PACCTOSHUE MEXKIY LICHTPaMHU KOJIel paBHO d=1 mMm.

199*. Ilo nABYM OJMHAKOBBIM KBaJpPaTHBIM IUIOCKUM KOHTypam CO
ctopoHoil a=20cM TekyT Toku cwioi /=10 A B xkaxgom. Onpenenutrs cuiny F
B3aUMOJICUCTBUS KOHTYpPOB, €CIM paccTosHue d MeXIy COOTBETCTBEHHBIMU
CTOpPOHAMH KOHTYPOB paBHO d=10 MM.

200*. Tlo TtoHkoif TpyOe pammycom R=5 cm Teuer Tok /=100 A.
OnpenenuTh HAMPSXKEHHOCTh MAarHUTHOTO TIOJISL B LIEHTPE TPYObI U BHE TPYObI
Ha PACCTOSHUU d=5 CM OT €€ TOBEPXHOCTH.

201*. Hmametp d topouma 0e3 ceplieYHUKA IO CpeIHEH JMHUH PaBEH
d=30 cm. B ceyenunm Topoua umeer Kpyr paguycoM R=5 cm. Ilo oOmoTke
topouna, coaepxameid N =2000 ButkoB, TeueT Tok cuiioh [=5A. Ilonb3yscek
3aKOHOM MOJIHOTO TOKA, ONPEIEIUTh MAKCUMAJIBHOE M MUHUMAJIbHOE 3HAUYCHUS
MAarHMTHOM MHAYKIMUA B B TOPpOUJE.

202%*. JlBa OOMHAKOBBIX NPSIMBIX MAarHuUTa pacHoOJIOKEHbl Ha OIHOU
NpsIMOM U MOBEPHYTHI APYT K APYTry pa3HOMMEHHBIMHU ToJjirocaMu. PacctosiHue
MeXAy HUMHU d=2 M, a anuHa [. OnpeneauTh MarHUTHBIA MOMEHT KaXKJI0ro W3
HHX, €CJIM OHU TIPUTATUBAKOTCS C CUIION F* =10 H.

203*. OmnpenenuTh MarHuTHYIH MHAYKIAIO TIOJISI, CO3/JaBaeMoro B
BAKyyMe MATHHTOM C MATHUTHBIM MOMEHTOM Pn=5 A'M’ B TOYKe, KOTOpAs
HaxoAUTCs Ha pacctosHuu 1=0,5 M, ecnu npsamasi, COeUHSAIONIas LIEHTP MarHuTa
C 2TOM TOYKOM, 0Opazyer yroil « =60° ¢ ocbto Maruuta. CUuTaTh PacCTOSTHUE T
OOJIBIIIMM TI0 CPABHEHUIO C JITTMHOM MarHuTa.

204*. Tonkuii &OHUCK W3 AMPJICKTPUKOB, paguyc KoToporo R=90 cwm,
PAaBHOMEPHO 3apsDKEH KOJIMYECTBOM diiekTpudectBa ¢=3 Kui. Jluck Bpamaercs
BOKPYT OCH, MPOXOASAIIEH Yepe3 €ro LEHTP U MEPHEHIUKYISPHOU IIOCKOCTH
nucka, nenas n=180 o6/muH. OnpeaenuTh MAarHUTHYIO UHAYKIHUIO B B LEHTpe
JTUCKA.

205*%. [To KPyroBOMYy KOHTYpY, OXBATHIBAIOLIEMY Uiomanb S=40 cm’ ,
nporekaer Tok /=5 A. OnpeaenuTs NOTOK MarHUTHOM MHAYKIWH, CO3/1aBaEMbIil
OTUM TOKOM, 4Y€pe3 IUIOLA[b KOJbLA, KOTOPOE JIEKUT B IJIOCKOCTA KOHTYpA.
[leHTp KOJBLIAa COBMANAET C EHTPOM KOHTYpA, BHEIIHHUI paanyc Koiblua R=4 m
Y BHYTPEHHHU =2 M.

206*. IIpoBoJOYHOE KOJBIIO paanyca R=4 M HaXOJIUTCS B HEOTHOPOIHOM
MarHuTHOM TIOJIE€, JIMHUU HHAYKIUU KOTOPOTrO B
TOUYKAaX MEPECEYCHHsI C KOJBIIOM 00pa3yloT yro

R a=10° ¢ HOpMAaJIBIO K IIOCKOCTH KoJbIia (puc 20).
h HanpsixeHHOCTh MarHUTHOTO o,
—| meitctBytomero Ha kxombuo, H=8,10° A/m. Ilo

H

KOJIbILy Te4eT TOK cuiion /=5 A. C kakou cuiou
MarHuTHOE I0JIE€ JEMCTBYET Ha KOJIbIO?

207*. Ilo mnpsmomy TOPU30HTAJIBHO
pacronokKEeHHOMY MPOBOY NMPOXoauT TOK /=5 A. ITox HUM HaxXOIUTCS BTOPOH,

Puc 20
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MapaJJICIbHBIN €My aJTFOMUHHUEBBIA MPOBOJ, IO KOTOPOMY MPOMYCKAIOT TOK /;=5
A. Paccrossnue mexnay mnposogamu d=1 cMm. KakoBa NomkHa OBITH IJIOIIAb
MOMNEPEYHOT0 CEYEHHUs BTOPOr0 MPOBOJA, YTOOBI OH HAXOIWJICA B COCTOSTHUU
PAaBHOBECUS HE3AKPETICHHBIM ?

208%*. Tlo ToHKOMY CTEpKHIO JUIMHOM /=20 CM paBHOMEPHO paclpesieicH
3apsag g=240 uKn. CrepxeHb NMPUBEICH BO BpallEHUE C MOCTOSHHOW YIJIOBOM
cKopocThio =10 pajz/c OTHOCHUTEIBHO OCH, MEPHEHAMKYJISPHON CTPEXKHIO U
npoxonsiend yepe3 ero cepeauy. Omnpenenutb: 1) MarHUTHBI MOMEHT p,,,
0OyCJIOBJIEHHBIHN BpallleHUEM 3apsDKEHHOTO CTEPXKHS, 2) OTHOIIEHWE MarHUTHOTO
MOMEHTa K MOMEHTY uUMIyJibca (p,, /L), ecnu cTep:keHb uMeeT Maccy m=12 Kr.

209*. 3aMKHyTas LEMb C TOKOM CUJIbI / BKITIOYAeT B ceOs MPSMOIUHEHHBIN
y4acToK JuHbl [=a. Touka A JeXUT HAa PACCTOSIHUM OT 3TOrO y4yacTKa Ha
NEPHEHIUKYJIISIpe, MTPOXOASAIIeM uepe3 ero cepeauHy. Haiitu Ty 4acTh
MarHuTHOW HMHAYKIIMKU B B TO4yke A, KOTOpas CO3/aeTCs AaHHBIM YYaCTKOM.
UccnenoBats ciryyait () —oo .

210%*. JIBe HEOOIbIINE OJIMHAKOBBIE KATYIIKH PACIOJIOKEHBI TaK, YTO UX
ocH JiexaT Ha OJIHOM mpsmoil. PaccrosHue Mexay KaTymkamMu d=2 M
3HAQUUTENBHO MPEBBIIMIAECT HUX JIMHEWHBIE pa3Mepbl. UUCIO BUTKOB KaxKI0H
katymku N=150, paguyc BuTkoB R=50 MM . C Kakoil CMJION B3aMMOJIECTBYIOT
KaTyIIKH, KOT/Aa 1I0 HUM T€YET OJAMHAKOBBINA TOK [;=,=1 A?

211*. DNeKTpOH IBUXKETCS MPSMOJIHMHEHHO M PaBHOMEPHO CO CKOPOCTHIO
v=3,10" m/c. Haiiru WHAYKIUIO B 1MoJisi, CO34aBaeMOr0 3JIEKTPOHOM B TOYKE,
HaXOJSIICICS Ha pacCTOSAHUM a=1 HM OT HEro M JIeKAaIllel Ha EPIEHIUKYJIIApE K
V, mpoxoAsiieM yepe3 MrHOBEHHOE MOJI0KEHHUS dJIEKTPOHA.

212*. B HanpaBIeHHOM BJOJb OCH «X» OJHOPOJHOM MAarHUTHOM TOJIE C
unayknuen B=10 MTn u3 HekoTopoill TOUkM () BBIXOJUT B HAIMPABICHHUH «X»
CJIeTKa PaCXOASIIMNCA My4YOK MOHOAHEPIeTUYECKUX DJICKTPOHOB, HMEIOITUX
cKopocTh V=6 Mwm/c. OnpeieiuTh paccTostHuEe OT TOUKH () 10 OJsKaiine Touku
F, B KOTOpO# mepeceKkaroTcs TPACKTOPUU BCEX AJNEKTPOHOB (TOYKH, B KOTOPOU
(hoKycHUpyeTcs My4oK).

213*. Yactb JAIMHHOTO MPSIMOTO TMPOBOJA COTHyTa B  BHJE
MOJIYyOKPYKHOCTH R=126 MM. OnpenenuTs WHIYKIMIO MAarHUTHOTO IOJA B
LEHTPE KPUBU3HBI, €CIIU 110 TPOBOAY UJIET TOK CHIION =4 A.

Jdurteparypa

CasenneB U.B. Kypc o6mieit pusuku. M. : Hayka, 1978, 1.2 §§ 49 -50.

Hetnadp A.A. , SABopckuii b. M. , Munkosckas JI. b. Kypc ¢usuku M.: Beicmias
mkona, 1977, 1.2 §§19,1 — 19,6, §§ 20,1 — 20,6.

CusyxuH /. B. Kypc oomeit puzuxu. M.: Hayka, 1983, 1.3 §§ 49-55.
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TEMA 8

DJIEKTPOMAT'HUTHAA MHAYKLNWA U EE ITPOABJIEHU A.
MAT'HUTHOE IIOJIE B BEIIIECTBE. SHEPI'MISI MAT'THUTHOTI O I1OJIA.

KoHTpoIBHBIE BOITPOCHL.

1. KakoBa wunmes oneitoB Dapages 1o  OOHapY>KEHUIO  SIBICHUS
ANEKTPOMAarHUTHOM  WMHAyKOuu? B 4éMm  CymIHOCTh  SIBJIEHUA
AJEKTPOMarHuTHOM uWHAyKuuu? OT dYero 3aBucUT BeauunHa OJIC
WHIYKIU?

2. Kakoii ¢usnyeckuii cMbIC UMEET 3HaK «MHUHYC» B 3akoHe Dapanes —
Makcgenna? Kak onpezaensieTcsi HarpaBJieHUE UHIYKIIMOHHOTO TOKa?

3. KakoBa npuyvHa MOSIBIECHUS WHAYKUHUH B MPOBOJHUKE, ABMKYIIEMCSA B
MOCTOSTHHOM MAarHUTHOM T10JIe, U B 3aMKHYTOM KOHTYpeE, HaXOJSIIeMCs B
U3MEHAIoIIeMcss MarHUTHOM Tosie? KakoBbl CBOWCTBA MHAYKIMOHHOIO
AIEKTPOMArHUTHOTO MOJIsi?

4. B uém 3akmrouaercsi sBiaeHHEe camouHAyKmuu? Ot yero 3aBucut IJIC
CaMOMHIYKIINU?

5. Urto xapakrepu3yeT MHAYKTUBHOCTb M OT YE€ro OHa 3aBHCUT? B kakux
eauHuLax umepserca? Kak BeIUHCIISIETCS MHIYKTUBHOCTD COJIeHOMAA?

6. Kak um3mepsieTcs TOK IpU 3aMbIKaHMM W pa3MmbikaHuu 1enu? OT 4dero
3aBUCHUT OBICTPOTA U3MEHEHHS TOKa?

7. B uém 3akirovaeTcs SBJICHUE B3aUMHON UHIYKIINH ?

8. Kak ompenensercsa coOOCTBEHHAsl SHEPrUs TOKA U MOYEMY MOKHO CUUTATh,
YTO OHAa paBHa JHEPrHUM €ro MarHuTtHoro mnoiss? Yrto onpenenser
00BEMHYIO TIIIOTHOCTH YHEPTUU MAarHUTHOTO TIOJIS?

9. Kak omnmceIBa€TCs MAarHMTHOE IMojie B MarHuTax? YTo XapakTepusyer
BEKTOp HaMarHu4yeHus (HaMarHudeHHocTh)? UeM paznuyaroTcs nuamnapa —
u ¢peppomarHeTuku? B uém ocoOeHHOCTH (heppOMarHeTUKOB?

METOJINYECKHE YKA3AHUWA K PEIIEHUTIO 3AJIAY

Ilpu pemeHun 3aga4 B TeX CiydasxX, KOIJa pacCMaTpuBaeTCs KOHTYD,
HAXOMSIIIUICA B MAarHUTHOM TOJIE, CJEAyeT HAWTH MarHUTHBIM TOTOK,
MPOHU3BIBAIONINNA  KOHTYp, Kak (YHKIHIO BpEMEHH, a IPOU3BOJHAS
MOJIy4YE€HHOT0 BeIpakeHus gact JC uaaykuuu

3nak OJIC MHAyKIMH, TaK K€ KaK M HalpaBICHHE WHIYKUIHOHHOTO TOKa,
MOXXHO OTPEICIUTh HEMOCPEACTBEHHO W3 TpHUBEAEHHOW (opmynbl mubo ¢
nomompio mpaBwia Jlenma. B mepBoM ciyuae ciiemyeTr BBIOpaTh Kakoe-IrOO0
HaIpaBJICHUE HOPMAJIU. DTO OMNPEACTUT 3HAK MArHUTHOTO MOTOKAa W 3HAK €ro
IIPOU3BOJHOM.

B xome pemieHus creayer aHAIU3UPOBATh BCIO COBOKYIHOCTBH SIBJICHUM,
CBSI3aHHBIX C 3JIEKTPOMArHUTHOM MHAYKUUEH. BO3HMKHOBEHHE WHIYKIIMOHHOTO
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TOKa HEHW30E€XHO MPUBOJUT K M3MEHEHUIO YCJIOBUN U XapakTepa JBHXKCHUS
npoBoAHUKA. Eciam ke Mo yclIoBHSM 3a/laud OHU OCTAIOTCS HEU3MEHHBIMH, TO
ATO BCErJa O3HA4aeT IeUCTBUE BHEIIHUX CHUII.

[Ipu ompenenenue KO3(p(GUIMEHTOB cCaMO- W B3aUMHOW WHAYKIIMU HAJO
IIOMHHUTb, YTO OHU 3aBUCAT OT F€OMETPUU MPOBOAHUKOB U HE 3aBUCAT OT CHIIBI
TOKa TOJIKO MPHU OTCYTCTBUU (peppoMarHeTuka.

3amaun Ha pacu€r Mmojeil nmpu HaIW4Yuu (HepPOMArHETUKOB PEHIAlOT TOJIBKO
MIPY IOMOIIIH rpadrKa 3aBUCUMOCTH

I[TPUMEPHI PEIITEHU A 3AJTAY.

3amayva 1.

B ognoponrom MarautHOM nosie ¢ naaykuuet B=0,1 T paBHOMepHO ¢ yacToTa
V=10 o00/c Bpamaercs pamka, coxaepxamas N=1000 BHUTKOB, TUIOTHO
NpUICKAIMX Jpyr K apyry. Ilmomams pamxu S=150 cm’. Omnpenennth
MraHoBeHHoe 3HaueHue DJIC mHaykumu E;, COOTBETCTBYIOIIEE YINIy IMOBOPOTA
pamku Ha 0=30°.

Pemenue.

MruoBennoe 3HaueHue OJC wuHAyKuuMM E; onpenensercss OCHOBHBIM

ypaBHEHUEM 3JIeKTpoMarHuTHo unaykuuu dapaaes-Maxkcesia:

a¥y
E=—, (1)
dt
, Tne ¥ — NOTOKOCLCIJICHHUE.
ITorokocuemnenne ¥ CBSI3aHO ¢ MAarHUTHBIM ITOTOKOM @ W 4yuciioM N BHUTKOB,

IIJIOTHO NMPUJIETAIOIINX APYT K IPYTY, COOTHOLIEHUEM

V=N

[Toacrasinsis Beipaxkenue ¥ B popmyiny (1), nomyunm
d¥

E=-N—o7/, 2
” )

IIpu BpameHue paMKH MarHUTHBIA MOTOK @, MPOHU3BIBAIOIIMKA €€ B MOMEHT
BPEMEHH £, OTIPEIIENAETCS COOTHOUIEHUEM
®=BScoswt,
rje B—MarHuTHas MHIYKIUS, S—TUIOMaAb paMKH, @—KpPyroBas 4acToTa.
[ToxcraBuB B hopmyiy (2) Beipaxkenue @ u npoaudhepeHIupoBaB Mo BpeMeEHH,
Haii1éM MraoBeHHoe 3HaueHue JJ1C nHAyKIu
E=N-B-S-Sin ot (3)
KpyroBas yactota @ cBs3aHHa ¢ yactoTa ¥ cooTHomeHneM @ =2nY . [logcraBuB
® B hopmydny (3), moydum:
Ei=2m v -N-B-S-Sin ot

ITpousBeném BoiunciieHus B cucreme CU:

E=2-3,14-10-10>0,1-1,5-10-0,5B=47,1 B.
[IpoBepuM COOTBETCTBUE €IUHUII
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[E]=C'Tn-M’= —"—
C

3amava 2.
B marautHoMm mnone ¢ uaaykuuen B=0,1 Tn momemieHa KBaaparHas paMmkKa U3

MEHOM ITPOBOJIOKU C IUIOIIAAbIO IONEPEYHOIo CeYeHus S,,=1 MM, TIIOIIA/b
pamkn  S=25 cm’. HopMmank K IUIOCKOCTH DPaMKH HAIpPABICHA MO JHHHSIM
MHOYyKIUU Tons. Kakoe KOJIMYecTBO JJIEKTPUYECTBA ¢ TMPOMIET MO KOHTYPY
pPaMKH IIPU UCYE3HOBEHUU MATHUTHOTO TIOJIA.

Pemenue.

KonnuecTBo anekTpuuecTBa ¢, MHAYLUPYEMOE B PaMKE, MOKHO OIPEIAECIUTH
cienyronuM obpazoM. [lpu BBIKIIOYEHHMM MArHUTHOTO TIOJISI B paMKe
unaynupyercs DJC paBHas

e d
Ein E—
dt
Torma oo 3aKOHY Owma 1o paMKe MOTEYET TOK
__E, _ 1a¥
R R dt
dgq
ITo onpeneneHnto CUIIbI TOKA [ = E . O0BenuHuss BCE ITU BBIPaXKEHUS, IIOJTYYUM
dd
dg=—"—
R

[TosHBIN 3apsi, NPOTEKAOIIMNA IO PAMKE, paBEH

@, 1
g=-—[dP=—— (P, - D)

R,
VY Hac @,=0, a conpoTuBIeHUE R MOXHO ONIPEACTUTD
Re gl da
r S r S

c

rac a—CTropoHa paMKH, Snp—HJIOHIaI[I) MMOIICPCYHOIo0 CCUCHUA IIPOBOJIOKHU, p—
YACIIBHOC COIMPOTUBJIICHUC MaTCpHalia IIPOBOJIOKH.

Tak kak, a = VS rme S—mowazns paMKH, TO

Js

R=4p 3 .
VYuuteiBas, uto @;=B-S, B,=0, 0kOHYaTEIbHO MOTYUYUM
_B-S§,  BSS,
7= 4p 4 yo,

[IpousBeaém Boruncienus B cucteme CU:
~0,1-10°-25-10*
4-1,72-107

Kl =0,074KI.
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[IpoBepuM COOTBETCTBHE €OUHULL
[q]_Tl-szsz _ B-C-M° B-C_

= Kl.
Om-M M?>-Om-M Om

3ajaua 3.
[To 0OMOTKHM TOpoMIa ¢ HE HAMarHWYEHHBIM CEPJICYHUKOM IyCTHJIM TOK CHUJION

1=0,6 A. Butku npoBoja auamerpom d=0,4 MM C O4YeHb TOHKOW H3OJISALIUCH
IJIOTHO MPUJIETAIOT JPyr K Apyry. OnpenenuTs UHAYKTUBHOCTh TOpOHAa IpHU
ATUX YCJIOBHSAX, €CJIM IUIOMIA[b €r0 CECUCHUSA S§=4-10" Mz, a TUaMeTp CpeIHer
muann D=0,3 M.

Pemenne.

NHIyKTUBHOCTH TOPOUAA MOXKHO pacCuuTaTh 1o (hopmyiie

L= puu,n’v

TaK Kak JAUaMeTp CpeaHed JIMHUU 3HAYUTEIhHO OOJIbIE JUaMeTpa BUTKOB, U
TOPOU]I MOKHO PacCMaTpUBATh KaK JJIMHHBIN, COTHYTHIM B KOJIBIIO COJICHOU/I.

1
Tak kak nza, V=x-D-§, L=,UO,U%7Z'-D~S.

UYtoOb1 HaliTh pou=B/H, Haiiném 00e 3TH BEIWYMHBI, XapaKTePHU3YIOIINUE MMOJIC B
cepaeuyHuke. Hanpsxk€HHOCTH 1o
N 1

H=—I=nl=—1.
[ d
Hcnone3ys kpuByto Hamaruumdenus B=f (H) (puc. 1), Haiiném MarHutHyio
WHIYKIWIO B B CEpJICYHUKE.
B=1,36 Tn.
Teneps, 3Hast B 1 H, moacrasiisieM UX YaCTHOE BMECTO Lig)l,
7-D-S-B _3.14%0.3%4*107 *1.6

L =2.4Gn .
d’H 0.16*107° *1.5*10°
[IpoBeprM COOTBETCTBUE €IMHULL;
M-M*-Tkm  HM’ J B-C
M~ A M-A-A4 A A
B
5 Tl 3ajaya 4.
1.5 e Ha crepxeHp W3 HE  MarHU4e€HHOTO
1 {/ Marepuana anuHo /=50 cM u ceyeHuem S=2
05 H10 Am cM’ HAMOTaH B OJUH CJION MPOBO/JI TaK, 4YTO
0™ 1 2.3 4 5 6 7 HAa KaXIbli CAHTUMETDP JUIMHBI CTEPKHS
Puc. 1 npuxoautbesi N=20 ButkoB. OnpenenuThb

SHEPTrUI0  MAarHUTHOrO  TIOJs  BHYTPH
COJICHOM A, €CJIM ChJia TOKa B oOMoTke /=0,5 A.
Pemenue.
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DOHeprusi MarHUTHOTO TOJISI COJEHOUJA C MHAYKTHMBHOCTBbIO L, MO OOMOTKE
KOTOPOro TEYET TOK /, BbIpaxaeTcst (hopMyJioil:

LI’

>

MHIyKTUBHOCTb COJICHOMJA B CIy4ae HE MAarHUTHOIO Marepuajla CEepIeYyHUKa

3daBUCHUT TOJIBKO OT YHCJIa BUTKOB Ha CAMHULY OJIUHBI 77 1 OT 00BEMa CCpACYHHKA
V.

2
L=umn’V= yo(ﬁj 14

W =

/

T€ o — MAarHUTHAs MTOCTOSTHHAS.
[ToxctraBuB B hopmyiTy aJisi SHEPTUU BBIPAXKEHHE JIJISI UHAYKTUBHOCTH, TIOJTYyUYUM

1, 1 (NY
W=—um -1I"-1-S=—pu)|— | 1°-1-S
) Hy ) ,uo[ ] j
VYuuteiBas, uto V=S/, OKOHYATEIHHO MOJTYUUM:

2
w =%uon2V-12 :%ﬂo(g) VI’
[IpousBeném Boruncienus B cucteme CU:
15,56-107(2-10°f -2-10 -0,5-0.25
2

[IpoBepuM COOTBETCTBUE €IUHUIL;

[W]IGnM3 '2A2 :B'C'Az _

M-M A

w J=126-10""J.

J.

Tabauna BApUaHTOB.

Ne Howmep 3amau Ne Howmep 3amau

BapuaHTa BapuaHTa

1 1 51 | 101 |151 |26 26 |60 126 | 176
2 2 52 102 | 152 |27 27 |6l 127 | 177
3 3 53 103 | 153 |28 28 |62 128 | 152
4 4 54 | 104 | 154 |29 29 |63 129 {179
5 5 55 | 105 | 155 |30 30 |64 130 | 180
6 6 56 | 106 |156 |31 31 |65 131 | 181
7 7 57 | 107 | 157 |32 32 |76 132 | 182
8 8 66 | 108 |[158 |33 33 |77 133 | 183
9 9 67 | 109 |159 |34 34 |78 134 | 184
10 10 |68 |110 |160 |35 35 |79 135 | 153
11 11 |69 |111 |161 |36 36 |80 136 | 186
12 12 |70 |112 |162 |37 37 |8l 137 | 187
13 13 |71 | 113 |[163 |38 38 |88 138 | 188
14 14 |72 |114 |164 |39 39 |89 139 | 189
15 15 |73 115 |165 |40 40 |74 140 | 190
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16 16 |82 |116 |166 |41 41 |75 141 | 154
17 17 |83 | 117 |167 |42 42 |92 142 | 155
18 18 |8 | 118 |168 |43 43 | 84 143 | 193
19 19 |8 |119 |169 |44 44 194 144 | 194
20 20 |89 120 |170 |45 45 195 145 | 156
21 21 |91 121 |171 |46 46 |96 146 | 196
22 22 193 122 | 172 |47 47 197 147 | 157
23 23 |99 123 |173 |48 48 |98 148 | 179
24 24 |58 124 |174 |49 49 199 149 | 193
25 25 |59 125 [175 |50 50 |87 100 | 196

SAJAYUN U1 CAMOCTOATEJIBHOI'O PEILIEHU A

1. ABroMobOuibs «Boara» ener co ckopoctbio v=120 km/4. OnpeaenuThb
Pa3HOCTh MOTEHIIUAJIE
Ha KOHIIaX Mepe]l Hell OCH MallluHBbI, eciu JyinHa ocH /=180 cM, a BepTHKanbHas
COCTaBJISIOIIAs HAMIPSHKEHHOCTH MarHUTHOTO 1ot 3emun Hy=40 A/m.

2. Kakoil TOK wuAET Yepe3 TrajabBaHOMETP, MPUCOCIUHEHHBIN K
KEJIE3HOIOPOKHBIM pelibcaM, KOTJla K HEeMy CO CKOpocThio v=60 KM/4
npubnuxkaeTcs noesn? BepTukanbHas cOCTaBISIONIAsS MarHUTHOTO TOJIS 3eMITH
H=40 A/m. Conpotusienue raiapBanomerpa R=100 Om. PaccrosHue Mexmay
penbcamu /=1,2 M. Penbcbl cuuTaTh W30JIMPOBAHHBIMU JIPYT OT JApPyra U OT
3eMIIH.

3. Conenouna conepxxkut N=4000 BUTKOB IpOBOJA, IO KOTOPOMY TE€UYET TOK
=20 A. Onpenenutb MarHUTHBIM TMOTOK @ M mOTOKOcUemieHue ¥, eciu
MHAYKTUBHOCTb L=0,4 ['H.

4. Pamka miomaasio S=50 cM’, comeprkarast N=100 BHTKOB, paBHOMEPHO
Bpalaercss B OJHOPOJAHOM MarHuTHoOM moje (B=40 wmTn). Onpenenutsb
MuHUMaIbHY0 DJ[C MHIYKIMK, €CITU OCh BpallleHUs JISKUT B MNIOCKOCTH PaMKH
Y NIEPIEHIUKYJSIPHA JIUHUSAM UHAYKIMHU, 4 paMKa BpaIlaeTcsl ¢ 4acTtoTon n=960
00/MuH.

5. TlpoBomHuk jiuHOW [=1 M JBWXKETCS CO CKOPOCTBIO V=5 M/C
NEPHNEHIUKYJISIPHO JIMHUSM HWHIYKIUU OJHOPOJHOIO MArHUTHOTO  IOJIS.
OnpenenuTs MarHUTHYO UHAYKIWIO B, €Clii Ha KOHIaX MPOBOJHUKA BO3HUKAET
pa3HocTh noteHimanoB A ¢ =0,02 B.

6. Omnpenenutb pa3HOCTh MOTEHIIMATIOB, BO3HHUKAIOIIYI0 Ha KOHIAX
BEPTUKAJILHOM aBTOMOOWJIBHOM aHTEHHbl IMHOM /[=1,2 M mpu JBUKEHUE
aBTOMOOWJISI C BOCTOKA Ha 3alajJi B MarHUTHOM TOJIE 3€MJIM CO CKOPOCTBIO
v=20m/c. 'opu3oHTanIbHAs COCTABISAIOMIAS HANPSHKEHHOCTH MArHUTHOTO IOJIS
3eman H;=17 A/m.

7. Conenoupn. Cocrosimui n3 N=800 BUTKOB M MMEIOLIUN AHAMETP 0=8
CM, HaXOJIUThCS B OJHOPOAHOM MAarHUTHOM TIOJIe, HHIYKIUS KOTOPOTO
B=6,O3-10'2 Tn. Conenoun moBopaumBaetrcss Ha a=180° B Teuenue Ar=0,2 c.
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Haittu cpegnee 3nauenune 31C, BO3HUKAONIEH B COJIEHOU/IE, €CIIU €r0 OCh J0 U
1ocJie MOBOPOTa HaIpaBiieHa BAOJb MOJIS.

8. KpyroBoi nmpoBoiiouHbI BUTOK Iiomaaso  S=100 cM® HAaXOIUTBCA B
OIHOPOJAHOM MarHUTHOM ToJie, MHAYKIUA Kotoporo B=1 Tn. [lmockocth BuTKa
NEepHeHANKYJIIpHA HAlIPaBJIECHUIO MAarHUTHOTO 1oJjis. YeMy OyJeT paBHO cpeHee
3HaueHne DJIC MHAYKUMH, BO3HUKAIOUIEH B BUTKE NPHU BBIKIIOYEHUU MOJSA B
teuenne A=0,1 c.

9. Ha conenoun mnuuoit /=20 cM U IUIOMIAABIO TIOTIEPEYHOTO CEUYEHUS
$=30 cMm’ Hazer npoBoOJOYHBIN BUTOK. CosieHona umeeT N=320 BUTKOB U TIO
HeMy Teu€r Tok [=3A. Kakasa cpegnssa OJIC uHAyumpyercs B HaJIeTOM Ha
COJICHOM BHUTKE, KOT/1a TOK B COJICHOUIE BhIKIIoUaeTcs B TeueHue Ar=0,001 c?

10. KBagparnas paMmka co ctopoHor a=20 CM pacnoyioKeHa B MAarHUTHOM
M0JIE TaK, YTO HOpMaJib K pamke oOpa3yeT yroa a=60° ¢ HampaBJIEeHHEM MOJIS.
MaruuTtHoe mojie ¢ TeYeHHE BPEMEHU MEHSIETCsl MO 3aKOHy B=Bjcoswt , rae
B=0,2 Tn u =314 mun"' . Onpenemuts IJIC B paMKe B MOMEHT BpeMeHH =4 C.

11. B mnpoBoioYHOE KOJBLO, MNPUCOCAUMHEHHOE K OaJUNTUCTHUYECKOMY
raJlbBAaHOMETPY, BCTaBUJIM NPsIMOl MarHUT. IIpu 3TOM mo nenu mpomen 3apsayg
q=50 mxKn. OnpenenuTs N3MEHEHHE MarHUTHOTO MOToKa @ yepe3 KOJbLo, ECIU
CONPOTHUBIICHUE LIeNH TajbBaHOMeTpa R=10 OM.

12. CxonbKO BHUTKOB IMPOBOJA HYKHO HABHUTh Ha CTAJIbHOU CEpPIICUYHUK
cedeHneM S=25 cM’, 4TOOBI B 9TOH OOMOTKE MPU PABHOMEPHOM H3MEPCHHH
uaaykuuu ot B;=0 no B,=1 Txa B Teuenune A=0,005 ¢ unaynupoBaiacy IJ1C
E=50 B?

13. KBagpatHasg paMka €O CTOPOHOM a=1 M JBHIKETCS C HEKOTOpPOH
CKOPOCTBIO V=const B HaIlpaBJICHUH, NEPHCHAUKYIIPHOM K OECKOHEYHO
JUTMHHOMY MPOBOJHUKY, JIEKAIIEMY B INIOCKOCTH PaMKH MapajuieIbHO OJTHOU U3
e€ cropoH. Ilo mpoBogHuky mnpoxoauT Tok /=10 A. B HEKOTOpBII MOMEHT
BPEMEHHU PACCTOSHHE OT MPOBOJHUKA JI0 ONMKaWield CTOPOHBI paMKU X=I1M.
Kakoit pomxHa OBITH CKOPOCTH V, YTOOBI B OTOT MOMEHT B paMKe
nanynuposatacsk IJIC E~10" B?

14. B 0oqHOPOIHOM MarHUTHOM MoJie ¢ uaaykuuend B=0,5 Tn Bpamaercs ¢
gactoTo V=10 006/c crepxkenp amuHou /=20 cM. Och BpallleHHs TapajieibHa
JUHUSM U NPOXOJHUT Yepe3 OJHU M3 KOHILOB CTEP)KHS MEPIEHIUKYISIPHO €ro
ocu. OnpeaennTb pa3HOCTh MOTEHIIUAJIOB U HA KOHIIAX CTEPKHA.

15. Pamka, coxepxamas N=10 BUTKOB, IUIOLIAJIbIO S=5cm* ,
NpUCOEAUHEHAa K  OalNIMCTUYECKOMY  TajJbBaHOMETPY C  BHYTPEHHHUM
conpoTuBieHneM R=58 OM U mOMeELIEHa MEXIy IOICAMU 3JIEKTPOMArHUTe
TaK, 4TO JJUHUM MAarHUTHON MHIYKUHUH NEPHEHAUKYISPHBI K IIOCKOCTH PAMKHU.
OnpenenuTs MHAYKLIMIO TONsT B, co3maBaemMylo 3JEKTPOMAarHUTOM, €CIU TpHU
nmoBopore pamku Ha o=180° B 1Henu raapBaHOMETPA IMPOTEKAET KOJIUYECTBO
anexktpuuectBa ¢g=30 MxKi. ConporuBnenne pamxku R=2 Om. Yemy paBHa
WHYKIIUS MArHUTHOTO 1oJisi B Mexay momtocamu siaeKkTpoMariura’?
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16. Tlo nmuHHOMY TIPSIMOMY IIPOBOJHUKY TEUET TOK. BOIM3M NMpoBOJHUKA
pacIoJioKeHa KBaipaTHas paMKa U3 TOHKOIO MPOBOJa conpoTtuBieHnemM R=0,02
OM. [IpoBOIHUK JEXKUT B INIOCKOCTH PAMKH M NApajUIeNIEeH IBYM €€ CTOpPOHaM,
pacCTOSIHUE 10 KOTOPBIX OT MPOBOJA COOTBETCTBEHHO paBHbI ;=10 cM u a,=20
cM. Haiitu cuiny TOoka B MPOBOJHHUKE, €CIU MPU €0 BBIKIIOYEHUU YEPE3 PAMKY
MPOTEKJIO KOJIMYECTBO JIeKTpuuecTBa g=693 MxKo.

17. Meraminueckuii IHUCK, paguyc KOTOporo R=I5 cM U IIOCKOCTh
KOTOPOro TMEpPIEeHANKYISIPHA OJHOPOJHOMY MAarHUTHOMY IIOJIKO, BpalllaeTcs,
nemast Y=10 06/c. Ochb BpaiieHus OUCKa MapajuieibHa MAarHUTHOMY TIOJI0 U
MPOXOJUT uepe3 ero ueHtp. Muaykuns marautHoro nonst B=3 Tu. Onpenenuts
Pa3HOCTh NOTEHIMAJIOB, KOTOPasi BO3HUKAET MEXIAY LIEHTPOM U KpaeM JIUCKa.

18. IIpssmoyronbsHas pamka co cropoHamu a=0,2 m 1 6=0,5 M paBHOMEpPHO
BPAIL[ACTCS C YIIIOBOH CKOPOCThI0 ®=31.4 ¢' B OZHOPOIHOM MATHHTHOM IIOJIC,
M3MEHSIOMIEMCST  CHHYCOMZAIbHO C  KPYrOBOM  4acTOTOM ®'=® U
TepIeHAMKY/IPHOM OCH BPALICHNs PaMKH. B HauanbHblit MoMenT B=B,=107 T,
a IUIOCKOCTb paMKH NEPHEeHAMKYJIpHA MarHuTHOMYy mnonto. Onpenenurhb
amruTyaHoe 3HadyeHne JJ1C, BO3HUKAIOIIEH B paMKe, U €€ KPYTOBYIO YacTOTYy.

19. 3aMKHYTBHII TOHKMM AJIOMMHHUEBBIM TIPOBOJ Maccod m=12 T,
o0Opa3yloluii TJIOCKUH KpPYroBOM BHUTOK, PACHOJIOKEH MEPIEHAUKYJISIPHO
OJTHOPOJTHOMY MAarHMUTHOMY TIONIO Hampsk€HHOCcThi0 H=36 A/m. Kaxkoe
KOJIMYECTBO AJIEKTPUUYECTBA MHAYLHMPYETCS B BUTKE, €CIIM €ro MOBEPHYTh Ha
0=90° Tak, 4TO MJIOCKOCTh BUTKA CTaJIa MapaieIbHOI MarHUTHOMY TIOJIIO?
Y1enbHOE€ CONMPOTHUBIICHUE ATFOMHUHUS p=3,2-10'6 OMm'cM, a €ro INIOTHOCTH
D=2,7-10 kr/™’.

20. AnroMuHueEBBIH JAHMCK paguycoM R=40 cM Bpamaercs BOKpPYD
BEepTUKAIbHON ocu ¢ yactotoir V=40 o0/c. KakoBa pa3HOCTh MOTEHIHMAIOB
MEXAY LUEHTPOM U KpaeM JUCKa, €CIM BepTHUKAJIbHAs COCTABISAIONIAS] 3€MHOTO
Mar"gutHoro mnoiist H,=40 A/m.

21. IIpoBomounslii BUTOK panuyca =0,04 cm u conporusienueM R=0,02
OM HaxoauThCAd B OAHOPOJHOM MArHUTHOM Tnosie ¢ uHAykuuedn B=0,3 To.
[InockocTh BUTKa cocTaBisieT yroa a=40° ¢ muausaMu nHaykuuu. Kakoii 3apsn g
MPOTEYET MO BUTKY MIPU BBIKJIIFOYEHUU MarHUTHOTO MOJIsA?

22. Pamka wu3 mnpoBojga compotuBieHuem R=0,04 Om paBHOMEpPHO
BpaIllaeTCd B OJHOPOJHOM MAarHMTHOM mojie ¢ uHAaykuued B=0,6 Tiu. Ock
BpAILEHUS JICKUT B IUIOCKOCTU PAMKH, TMEPIECHANKYJSIPHA JTUHUSIM HHIYKIUU.
[Inomans pamku S=200 cm’. OmpeneinuTh 3apsa (, KOTOPBIA MPOTEUST depes
paMKy OpH U3MEHEHUHU yIJia MEXAY HOPMaJbIO K paMKe U JIMHUSMU UHAYKIUU
oT 04,=45° 1o 0,=90°.

23. TOHKMM MEOHBIA MPOBOJ MACCOM M=35T COTHYT B BHJE KBajJpaTa U
KOHIIBI €ro 3aMKHyThl. KBajpaT moMeméH B OJHOPOJHOE MarHUTHOE IOJIE C
nHaykuuet B=0,2 Tn Tak, 4TO €ro MIOCKOCTh MEPHEHAUKYISIPHA TUHUSIM TTOJIS.
Onpenenuth 3apsii ¢, KOTOPBIA MPOTEYET MO MPOBOAHMKY, €CIHM KBajapar,
MOTSIHYB 32 IPOTHUBOMOJIOKHBIE BEPUINHBI, BBITSHYTh B JINHUIO.
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24. Conenounn, coctosmuid u3 N=80 BUTKOB U UMEIOIINI TUaMeTp d=8 cwM,
HAaXOJUTHCS B OJHOPOJHOM MArHUTHOM IIOJI€, MHAYKIUSA KoToporo B=60 mTi.
Conenonp noBopaunBaercss Ha 0=90° B teuenue Ar=0,2 c. Haltun cpennee
3HaueHrne DJ1C, BO3HUKAIONIEH B COJEHOMJE, €CIIM €ro OCh 0 MOBOpPOTa OblLia
HaIlpaBJICHA NEPIEHANKYISIPHA TOJIIO.

25. B nenTtpe miaockoi KpyrioW pamku, coctosimied u3 N, =50 BHUTKOB,
paguycom R=20 cM Ka)XIblil, pacloJIO’K€Ha MaJeHbKas paMKa, COCTosiasi W3
N>=100 BuTKOB, mIomaapio S=1 cM’ Kaxablil. JTa paMKa BpAIIAETCS BOKPYT
OJIHOTO U3 AUAMETPOB MEPBOIl PaMKH C MOCTOSHHOM yTIIOBOM CKOPOCThIO =300
pan/c. Haiitu MakcumanbHOe 3HaueHue Bo3HmKaromied JJC, ecau B oOMOTKe
nepBoM paMku UAET TOK /=10 A.

26. MarauTHoe 10Jie HaIlpaBJICHO BJAOJb OCH Y, a TPAJUEHT €ro — BJIOJb
OCH X. 3aMKHYTBII KOHTYpP B BHUJI€ MPSIMOYTOJIbHUKA PACTION0XKEH B IJIOCKOCTHU XZ
TaK, 4YTO OJHa €ro cropoHa a=0,5 M mapajuienpHa ocH z, a apyras 6=0,02 m —
napaienbHa ocu x. C Kakol CKOPOCTBIO JIOJKHO MPOUCXOAUTH MEPEMEIICHUE
KOHTYpa BIOJIb OCH X, 4TOOBI B KOHType mHayuuposaiack DC E=0,2 B npu
IpaJIM€HTE MAarHUTHOTO MoJst dB/dx=2 Tn/m?

27. B oqHOpOAHOM MarHMTHOM mojie ¢ uaaykuuei B=0,1 Tia paBHOMEPHO
BpaiaeTca pamka, cojaepxkamas N=1000 Butkom. Ilnomans pamxu S=150 oM’
Pamka pemaer V=10 o06/c. Omnpenenuts MrHoBeHHoe 3HaueHue DJIC,
COOTBETCTBYIOIIIEE YTy MOBOpPOTa pamku 0=30°.

28. Pamka, umeromias GopMy paBHOCTOPOHHETO TPEYTroJbHUKA, TTOMEIIeHA
B OJIHOPOJIHOE€ MATrHUTHOE TOJIE€ C HaNpsSKEHHOCTHIO H=6,4-104 A\m.
[leprieHIUKYIISIp K IJIOCKOCTU PAMKU COCTABJISIET C HAMPABICHUEM MarHUTHOTO
nosist yron o=30°. OnpenenuTs JJIUHY CTOPOHBI PAMKH, €CIU HM3BECTHO, UTO
cpeanee 3HadeHue D/]C MHOYKIMU, BO3HUKAIOIIMI B paMKe MPU BBIKIIOUYCHUHU
noJig B TeueHue BpeMenu A=0/03 ¢, paHo £=10 mB.

29 Pamka, umeromas N=1000 BuTkoB, miaomaapio S=5 CM2, 3aMKHyTa Ha
rajabBaHoMeTp ¢ conpotuBiaeHrneM R=10 kOm. Pamka HaX0AUTHCS B OJHOPOAHOM
MarHuTHOM Tione ¢ wuHaykuued B=0,01 Tn, npuuéMm, IUHUKA TONA
MEPHNEHIUKYJIApHBI K €€ IuIockocTh. Kakoil 3apsa mnpoTedér Mo Lenu
raJlbBaHOMETPA, €CJIM HAIPaBJICHHUE TOJISI U3MEHUJIOCh HA IPOTHBOMOJIOKHOE?
Cuurarb, 4TO MHAYKIUS MArHUTHOTO MOJS C TEUCHHEM BPEMEHU W3MEHSIAChH
PaBHOMEPHO.

30. B oAHOPOJHOM MAarHUTHOM TI0Jie, MHAYKIUsS Kotoporo B=0,1 Tn,
Bpamiaercs karyumka, coctosmas u3 N=200 ButkoB. Och BpallleHUs KaTyIIKH
MEPHEHMKYJIIpHa €€ OCHM U HalpaBlIeHUI0 MarHuTHoro mons. Ilepuon
oOpamenust katymku 7=0,2 ¢, Tomaab MOMEPEYHOro CEYeHUs KaTymku S=4
cm”. Haiiti MakcumanbHyto DJIC HHIYKIMK BO BPALIAIOIEHCs KaTyIIKe.

31. IIpoBonouHasi paMka B BUJE KBaJpaTa, CO CTOPOHOW @ HAXOJUTHCS B
MarHdTHOM  TOJI€  NPSIMOJIMHEHHOIO  JIJTMHHOIO

! / 4 .

22 3.3 IPOBOAHMUKA, 110 KOTOPOMY TEYET TOK C CHIION 1.
I ' ' PaMKa ABHUTI'aCTCA Bl‘[paBO, OoCTaBasiChb B TOﬁ KE

L] - L
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IJIOCKOCTH, YTO U MPOBOJHMK, CO CKOpocThio v (puc 2). Haittn 9/1C unaykuumu,
UHIYyIUPYEMYIO B paMKe, KaK (DYHKIIUIO pacCTOSIHUSI OT IIPOBOIHUKA.

32. IlpoBoanuk anuHOM /=0,2 M mepeMelarT B OAHOPOTHOM MarHUTHOM
noine ¢ unaykuuend B=0,1 Tn Tak, 4TO €ro och cocTtaBisgeT yroia o=90° c
HampaBieHueM 1ons. Kak Hajgo [ABUrath NPOBOJHUK, YTOOBI Pa3HOCTh
MOTEHIMAJIOB Ha €ro KOHIIAX BO3pacTajia paBHOMEPHO HA A¢ =1B 3a At=1 ¢?

33. Kycok mpoBoja IauHON [=2M CKIaJbIBacTCS BIBOE M €TI0 KOHIIBI
3aMBIKAIOTCSl. 3aTeéM MPOBOJI PACTATUBAETCS B KBaApaT TaK, YTO IUIOCKOCTh
KBaJpaTa TMEPIEHIUKYJISIPHA TOPU3OHTAIIBHOM COCTaBJSIONICH WHIYKIIUU
MArHUTHOTO moJis 3emiH, paBHoit B=2-10" Tun. Kakoe KOIHIECTBO
AIEKTPUYECTBA MPOMAET YEPE3 KOHTYP, €CIIU €r0 conpoTuBieHrne R=1 Om?

34. B mnpoBOJIOYHOE KOJIBIO, NPUCOECIMHEHHOE K OaNIMCTHUYECKOMY
raJibBaHOMETPY, BCTaBUJIU MpsiMOil MarHuT. [Ipu 3TOM mo 1enu mpomeén 3aps
g=50 mxKn. Onpenenuth U3MEHEHUE MArHUTHOTO MOTOKa AP uUepe3 KOJblo,
€CJIM CONPOTHUBJICHUE LIENU raabBaHoMeTpa R=10 Om?

35. Ha pepeBsiHHBIN IMIIMHJIP, AJMHA KoToporo /=0,2 M 3HA4YMTENIbHO
JIOJIBIIIE €T0 JUaMeTpa, HAaBUTHI JIBE€ MEAHbIE OOMOTKH C CEUCHUEM §=2-10° v .
Opna u3 0oOMOTOK 3aMKHYTa HakoOpoTko. Kakoe KOIWYecTBO 3IEKTpUYECTBa
WHIYIIUPYETCS B HEH, €CIIM JPYTyI0 OOMOTKY MPUCOEAMHHUTHh K UCTOUHHUKY DJ[C
E=2 B c o4eHb MaJbIlM BHYTPEHHUM COMPOTUBIICHHEM ?

36. Karymika nuamerpom d=10 cm, umeromast N=500 BUTKOB, HAXOIUTbCS
B MarHUTHOM mnoJjie. Uemy paBHO cpeanee 3HadueHue JJ[C mHAyKIuMM B 3TOH
KaTYIIIKE, €CJIM MHAYKIHUS MAarHUTHOTO TMOJIsl yBeNInuuBaercs B TeueHnue A=0,1 ¢
C B]ZO a0 32:2 Tn?

37. IIpoBosOYHasgs paMKa pPACIOJIOKEHA IEPIECHIUKYJSIPHA MarHUTHOMY

ke
TI0Is1, MHIYKIMS KOTOpOTo m3MeHsercs 1o 3akony B =B (1+1)  rne B=0,65

T, k=1 ¢ . Onpenenurs Benmunny DJIC, HHAYLIUPYEMOil B KOHTYPE B MOMEHT
BpeMenn =2,3 c. Ilnomans pamkn S=4-107 .

38. IlocTOsIHHBIM MarHuT, MarHUTHBIA MOMEHT Kotoporo P,=0,02 A,
JUIMHHOW /=0,2 M, IBHUraeTcs B KaTyIlIKy, IHaMeTp OCHOBaHuUs kotopou d=0,05
M, UMelomeil 06MOTKY M3 MeJHOH mpoBoiokM ceueHmem S=0,5 M . Kakxoe
KOJIMYECTBO JJICKTPUYECTBA MPOXOJUT MPU BJIBUTAHUU MarHuTa B KaTYIIKYy IO
e¢ ooMoTKe?

39. Menuslit 00pyd, UMEIOITUNA MacCcy m=35 KT, PacloyiO’)K€H B IIOCKOCTH
MarHuTHOro MepuanaHa. Kakoe KOJIMUYECTBO 3JEKTpHUYECTBA MHIYLUPYETCS B
HEM, €CJIM TIOBEPHYTh €r0 OKOJIO BEPTUKAIBHOM ocu Ha 0=90°? ['opu3oHTANIbHAS
COCTaBJIAIONIAS HAPSKEHHOCTU 36MHOTO MarHuTHOTO noist Hy=17 A/m.

40. Ha conenon NIUHHOM / ¥ MJIOMIAIBI0 CEUeHUs S HAIET MPOBOJIOYHBIN
BUTOK. ConeHonpa umeerT N BUTKOB M IO Hemy Ted€T Tok /. Haiitu cpegHioro
OJC, uHAyuMpyeMyr0 B BUTKE IpPU BBIKIIOYEHUUM TOKAa B TEUECHHE MAajoro
IIPOMEKYTKa BpEMEHH Y.

117



41. Ha paccrosHnn g=1 M OT NJIMHHOTO MNPSIMOTO IMPOBOJHHUKA C TOKOM
I=10° A pacmonoxeHo Koiblo paguyca r=1 cM. KOIbIo pacmonosKeHo Tak, uTo
MOTOK, TPOHU3BIBAIOIIMKA KOJBIO, MAaKCUMaJeH. Yemy paBHO KOJHAYECTBO
AIIEKTPUUECTBA ¢, KOTOPOE MPOTEUET MO KOJBILY, €CIM TOK B IMPOBOJHUKE OyIeT
BbIKTIOUEH? ConpoTtuBieHnue koibia R=10 Owm.

42. 3aMKHYTBIM TOHKHUM CTOJBHOM MPOBOJ Maccor m=39 r, oOpasyromniui
KPYrOBOl BUTOK, PAcCIIOJIOKEH IMEPIEHANKYISIPHO OJHOPOJIHOMY MAarHUTHOMY
noyito  Hampspk€HHOCThIO H=44 A/m. Kakoe KOJIHYeCTBO 3JIEKTPUYECTBA
WHYIIUPYETCS B BUTKE, €CJIM €ro MOBEpPHYTh Ha 0=90°, Tak 4TOOBI MIOCKOCTh
BUTKA CTajla MAapaJJICIbHOM MAarHUTHOMY IMOJ0? Y AENbHOE CONPOTHUBIICHUE
cramu p=2-10" Om-cM, a eé miotHocTh D=7,8-10° Kkr/™m’.

43. K 0amiucTu4ecKoMy raJibBAHOMETPY C BHYTPEHHUM COMPOTHUBICHUEM
r=31 OM mnpucoenuHeHO KojbLo ¢ comnpotuBieHueM R=0,17 Om. Ha kakoe
pacCTOSIHUE OTKJIOHUTHCS 3alYuMK Ha IIKajle, €CJM KOJIbIIO, JIeXKAallee Ha
TOPU30HTAIHLHOM MOBEPXHOCTU CTOJIA MOBEPHYTh C OJIHOM CTOPOHBI Ha JAPYTYyIO?
BepTtukanbHas cocTaBisitonias MHAYKIIMA MarHUTHOTO 11oJis 3emu By=50 Mk T
bannuctuueckas nocrosiHHas rabBaHoMerpa Cp=10 HKi/MM.

44. VHaykuvss MAarHUTHOTO TMOJS MEXKAY HOJIIOCAMU JABYXIOJIOCHOTO
reneparopa B=0,8 Ti. Porop mmeer N=100 ButkoB mromampio S=400 cm® .
CKOJIbKO 000pPOTOB B MUHYTY JIEJIA€T SIKOPb, €CIIM MakcuMaiabHoe 3HaueHue J/[C
uHaykuuu E;,=200 B?

45. JInuHa moJBMKHOTO MpoBoaHKMKA AB paBHa /. Ero comportusienue R
(puc 3). ConpoTusieHue HETIOJIBUKHOIO
IIPOBOJAHUKA, II0 KOTOPOMY CKOJIB3UT IPOBOJHUK AB,
B@ npeHeopexxumMo Mano. [lepneHauKkyaspHO MI0CKOCTH
A B MPOBOAHUKOB TMPWIOKEHO MArHUTHOE Tmoje B.

l Kakyro cuily HyXHO TPUIIOKUTH K MPOBOAHUKA AB

F JUIL TOTO, YTOOBl OH JBHUTAICS C TOCTOSHHOU
Puc 3. ckopocThio v? Cucrtema NpOBOAHUKOB HAXOIUTHCS B

TrOPU30HTAIBHOM MIOCKOCTH.

46. Kycok mpoBoja JIMHOW /=2 M CKJIaJIbIBa€TCS BIBOE U €TI0 KOHIIBI
3aMBIKAIOTCS. 3a4€M IPOBOJ PACTITHBAETCS B KPYI TakK, YTO IIOCKOCTb Kpyra
NEPHEHIUKYJIIPHA TOPU30HTAJIbHOM COCTABISAIOMIEH HWHIAYKIMH MarHUTHOTO
moist 3emimn By=2-10" Tn. Kakoe KOITH4ECTBO 3JICKTPUYECTBA MPOUIET yepe3
KOHTY], €CJIH €ro conpotuBieHue R=1 Om?

47. 3aMKHYTBIA TOHKMM MenHbId mpoBoa Maccoi m=0,016 kr,
oOpa3yromuii KpyroBoil BUTOK, PACIOJOKEH MEPICHAUKYJISIPHA OJHOPOJTHOMY
MarHUTHOMY TONIO  Hampsok€éHHocThio  H=45A/M.  Kakoe  kommdecTBo
AJIEKTPUUECTBA WHAYIUPYETCS B BUTKE, €CIM €r0 MOBEPXHOCTh HA 0=T/2 Tak,
yTOOBl IJIOCKOCTh BUTKA CTaja MapajieibHa MAarHUTHOMY MoJ0? Y aeiabHoe
CONPOTHUBIICHUE MEIU p=1,8-10’9 OM'M, a IIOTHOCTH €& D=8,9-10° kr/m".

48. Karymka n3 N=1000 BUTKOB C IUIOIIAJIBIO IONEPEYHOIO CEYECHUS
S=107 M’ , pacIOJOXCHHAS IMEPICHIUKYSIPHO MATHUTHOMY IIONIO 3EMIIH,
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noBopauuBaerca Ha a=n/2 3a Ar=1 c. B karymku npu 3tom Haxoautbes DC
co cpennuM 3HaueHuem £=0,6 mMB. Haiitm BenMunMHYy MHIYKIMM MarHUTHOTO
1oJIs1 3€MJIH.

49. B 0lHOpOJHOE MarHUTHOE TOPU3OHTAIBLHOE MOJIe ¢ UHAYKIuen B=40
MTn nomemena H-o0pa3Hass KOHCTPYKIHMS M3 TOJICTBIX MEIHBIX CTEp)KHEH,
OesloBble  CTOPOHBI ~ HampaBiieHa BepTUKaIbHO. [lmockocTh
KOHCTPYKLIMM TNEPIECHAMKYJIsApHA Bektopa B. Ilo crepxHAM
CBOOOHO W 0€3 HapyIIeHUs KOHTaKTa CKOJB3UT CBEPXY BHU3
TOHKas MexHas mepembraka ( p=1,75-10" Omm, D=8,8-10° kr/ar’).
(puc 4). Kakoit MakcUMalbHOW CKOPOCTH OHA JIOCTUTHET?
CompoTUBIIEHHEM BCEX YacTeil, KPOME MEPEMBIUYKH, TIPEHEOPEYb.
TpenueMm npeneOpeys.

50. JIBa  METAaUIMYECKUX  CTEPXKHSA  PACIIOJIOKECHBI
BEPTUKAIBLHO U 3aMKHYThl BBEPXY MPOBOJHUKOM. [lo »TUM cTepxkHsIM O3
TPEHUS W HapYIICHWs] KOHTAaKTa CKOJB3UT TepeMbluka JiauHou /=0,5 cM u
Maccor m=1 r. Bca cucteMa HaxoIUThCS B OJHOPOJHOM MArHUTHOM IIOJIE C
uaaykuuet  B=0,01 T, MEPHEHAUKYJISIPHOW  IUIOCKOCTA  PAMKH.
VYcranoBuBmasics ckopoctb v=1 wm/c. HailTu conpoTuBiieHUE TNEPEMbIYKU.
ConpoTuBIIEHHEM CTEPKHEN 1 MpoBoa npeHedpeys. (puc 4.).

51. Karymka mmnHo# /=0,2 m m aumamerpom D=0,03 m umeer N=400
BUTKOB. [lo karymke unér tox /=2 A. Haiitu: 1) UHIYKTUBHOCTH KaTYIIKH, 2)
MAarHUTHBIN MMOTOK, MPOHU3BIBAIOIINN ILTONIaAb €€ TOTIEPEUHOTO CEUEHUSI.

52. CKOJIbKO BUTKOB UMEET KaTyIlKa, MHIYKTUBHOCTb KOoTOpoil L=1 MmI'H,
€CJIM IIPU CUJIe TOKA /=1 A MarHUTHBINA MOTOK CKBO3b KaTylKu @=2 MkB0?

53. UNapykTUBHOCTH L COJEHOMJA, HAMOTAHHOIO B OJWH CJIOM Ha
HEMarHuTHBIA Kapkac, paBHa L,;=0,5 ['n. [{nuna conenounna /= 0,6 m, nuamerp
D=2 cM. Onpenenutb 4YUCIO BUTKOB 71, MPUXOJAIIUXCA HA CAUHUILY JJTUHBI
COJICHOW/1A.

54. Karymika, Karymika, HaMOTaHHasi HAa HE MArHUTHBIA KapKac, UMEET
N=250 BUTKOB U UHIYKTUBHOCTH L ;=36 MI'H. UTOOBI yBETUYUTH UHIYKTUBHOCTD
karymku 10 L,=100 MI'H, 0OMOTKY KaTyIIKH CHSJIM U 3aMEHUIIM OOMOTKOW M3
0oJiee TOHKOM MPOBOJIOKH C TAKHUM Pacy€ToM, YTOObI JJIMHA KaTYUIKU OCTaNach
npexHel. CKOJIbKO BUTKOB 0KA3aJI0Ch B KaTYIIIKE MOCJE NEPEMOTKU?

55. Ha omuH cepaeyHMK HAMOTaHbl JIB€ KaTymku. HMHIYKTHBHOCTH
KaTylIeK B OTAEIBHOCTH COOTBETCTBEHHO paBHbI L;=0,5 I'n u L,=0,7 I'n. Uemy
paBHa B3aUMHasi UHIYKTUBHOCTb L ,?

PaccesitHus MarHuTHOTO TOJIS HET.

56. 1o ogHOCIIONHOM KaTyliKe ¢ MHAYKTUBHOCThIO L=50 MI'H Teuér Tok
I=5 A. Kakoe KOIMYECTBO 3JIEKTPUYECTBA WHAYLHMPYETCS B KaTyLIKE IpH
BBIKJIIOYEHUU TOKa, eciau JiuHa e€ [=1 M, a guaMerp MeIHOW MPOBOJIOKH
ooMoTkH d=0,6 MM?

Puc. 4
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57. Yepe3 katymky paaumycom R=2 cwm, coaepxkamryto N=500 BHUTKOB,
MPOXOJUT MOCTOSAHHBIA TOK /=5 A. OnpeaenuTh UHIYKTUBHOCTb KaTYIIKH, €CITU
HanpsHKEHHOCTh MArHUTHOTO T0J1 B €€ nentpe H = 10 kA/m.

58. OOMOTKa COJICHOUJIa C KEJIE3HBIM CepJIeYHUKOM cojaepkut N=600
BUTKOB. [[nmHa cepneunuka /=40 cm. Kak ¥ BO CKOJBKO pa3 H3MEHUTHCS
WHIYKTUBHOCTh COJICHOMJIA, €CIM CHJIa TOKa, IPOTEKAIoIIero Mo OOMOTKE,
Bo3pactaet ot /,=0,2 A no I,=1 A?

59. ConeHoup UWMEET CTaJbHOW IUIOCKOCTBIO, pPa3MarHUYECHHBIM
CEPJACUYHUK 00BEMOM V=500cMm>. Hanpssk€HHOCTP MAarHUTHOTO TOJISI COJICHOUIA
npu cuie toka /=0,6 A pana H=1000 A/M. OnpeneauTb UHIYKTUBHOCTH L
COJICHOW1A.

60. OmnpenenuTs MarHUTHYH) HWHAYKIHIO B B 3aMKHYTOM >KEJIE€3HOM
cepAeuHrKe Topouaa JuHou [=20,9 cM, eciii 4KClIO aMIep-BUTKOB OOMOTKH
toponna IN=1500. HaliTu MaratuTHy10 NPOHHULIAEMOCTh MATEPHAIIA CEPIACUYHHMKA
MIPU ATUX YCIOBUSIX.

61. XKene3nslii oOpazeln; MOMENIEH B MarHUTHOE TOJIe, HANPSHKEHHOCTD
kotoporo H=800 A/M. HaliTu MarHuTHyIO TPOHHUIIAEMOCTb Keje3a MPH ITUX
YCIHOBUSIX.

62. CKOJIbKO aMIep-BUTKOB MOTPeOyeTCs ISl CO3/IaHUsI MAarHUTHOTO MOJIS
@=4,2-10" B6 B CONCHOMAE C KENE3HBIM CEPACYHUKOM MIMHON | = 120cM u
TLIOIIA/IbIO [IOTEPEIHOrO CeUSHUs S=3 cM™?

63. JlmuHa >Kele3HOro cepJeyHHKa TOopouaa paBHa [=2,5 M, nnuHa
BO3IyIIHOTO 3a3opa /=1 cm. Yucno BuTkoB B 06MoTke Topouaa N=1000. [1pu
cuie Toka /=20 A MHAYKIUS MarHUTHOTO TOJISI B BO3AYIIHOM 3a30p€ paBHA
B=1,6 Tn. Onpeaenutb MarHUTHYIO NPOHULAEMOCTb >KEJIE3HOTO CEepIeYHHKA
MIPU ATUX YCIOBUSIX.

64. Ha cranbHON ceplieyHHK cedyeHuem S=4 cM° HAMOTaH COJICHOM/I,
conepxkamuid N=1000 BUTKOB, 110 KOTOPBIM ITpoxoauT Tok /=0,5 A. Onpenenursb
WHIYKTUBHOCTh COJICHOMAA TIPU JTUX YCIOBUSIX, €CIU HaANpsHKEHHOCTH
MarHUTHOTO MOJIsl BHYTpH coieHousia H=2kA/M.

65. Ha kapkac, nuamerpom D=0,1 M HaMOTaH COJEHOWJ, COACpPKAIIU
N=500 Butkos. IIpu nogkioueHnu cojieHonaa Kk akkymyisitopy ¢ 91C E=12 B
yepe3 =0,01 ¢ Tok B menu npocruraer 3HadeHue /=2 A. Onpenenutb IIUHY
COJICHOHU/Ia, €CIIA €ro conpoTuBiieHre R=3 OM, a CONPOTUBIIEHUE aKKyMYJIsITOpa
Y TIOJIBOJISIITUX TMPOBOIOB MOXHO MPEeHEOpeyb.

66. Conenomny, ceuenne S=10 cM” , conepxut N=1000 ButkoB. UHIyKIHMs
B MarHuTHOro mojs BHyTpH COJIEHOWJA IpH cuiie Toka /=5 A paBHa B=0,1 Tix.
OnpenenuTh UHIYKTUBHOCTh COJICHOUIA.

67. INMHHBIM OPSMOM COJIEHOWJ, HAMOTAHHBIM HA HEMATHUTHBIM KapKac,
nmeer N=1000 ButkoB. HWNuaykTtuBHOCTH cosneHouaa L=3 wmlH. Kakou
MArHUTHBIN MOTOK @ CO3MAET CONEHOU ITpU TOKE [=1A?
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68. 13 kakoro yuciia BUTKOB POBOJOKH COCTOUT OJIHOCJIOWHAs 0OMOTKa
KAaTYIIKH, HHAYKTUBHOCTHh KoTopoil L=0,01 I'n? [quamerp xarymku D=0,04 M,
JuaMeTp npoBosiokd d=0,6 MM. BUTKH MJIOTHO MPUIIETAIOT APYT K APYTY.

69. Karymka, HaMOTaHHasT HAa HEMarHUTHBIA LUJWHIPUYECKHI Kapkac,
umeer N;=250 BUTKOB U HHAYKTUBHOCTh L;=36 MI'H. UTOOBI yBEIUYHUTH
WHIYKTUBHOCTH KaTymku 10 L,=100 M['H, 0OMOTKY KaTyIIKH CHSUIM ¥ 3aMEHUITN
OOMOTKOM M3 0oJiee TOHKOW MPOBOJIOKM C TaKUM pacdy€ToM, 4YTOOBI JTHMHA
KaTYyIIKU ocTaBajach npexHend. CKONIbKO BUTKOB OKa3aloCh B KaTYyUIKE IMOCTE
epeMOTKH?

70. JIBe KaTymIKd HaMOTaHbl Ha OOIMMIA cepAedyHHK. WHIYKTUBHOCTH
nepBoil karymku L;=0,2 I'm, BrOopoit L,=0,8 I'H. CompoTuBieHuEe BTOpPOI
katymku R,=600 Om. Kakoil Tok moTe4€T BO BTOPOM KaTyIike, eciau Tok /1=0,3
A, Tekynuii B I€pBOM KaTyIlIKe, BHIKIIFOUUTH B TeueHue 41=0,001 c?

71.]IBe  nIMHHBIE KATYIIKM HAMOTaHbl Ha OJWH  CEPJICYHUK.
NunyktuBHocTn atux Karymek L;=0,69 I'm u L,=0,1 I'm. Onpenenutrs BO
CKOJIBKO pa3 YMCJI0 BUTKOB NEPBOM KaTYIIKHU OO0JIbIlIE, YEM BTOPOH.

72. Ha kpyriioM AepeBSIHHOM LUJIUHApPE HMMeeTcs OOMOTKAa W3 MEIHOH
npoBoioku, maccoit m=0,05 kr. PaccTostnue Mexay kpaltHuMu BUTKamu [=0,6M
MHoro Oomnbine auamerpa. CompotuBieHue oomMoTkn R=30 Owm. KakoBa eé
WHJIYKTUBHOCTB?

73. JIBe KaTyuku ¢ UHAYKTUBHOCTSIMU L ;=5 MI'H u L,=3 MI'H BKIIIOUEHBI
MOCJIEI0OBATEIbHO M PACIOJIOKEHBI TaK, YTO WX MAarHUTHBIE TOJISI B3aUMHO
YCUJIMBAIOT JIpyT Apyra. UHIYKTUBHOCTb 3TOM cucTeMbl okazanach L; ;=11 mMI'H.
Yemy paBHaA B3aUMHAsi UHAYKTUBHOCTh KaTYILIKH?

74. OnpeaenuTh WHAYKTUBHOCTh KATyIIKA C 3aMKHYTOH IENbIO
(konbueBOW coneHoupa) mnpu uucie BUTKOB N=1000, miomans ceyeHus
MarHuTHOro nposojaa S$=2,5 CM2, eciIM cpeHuil auametp konbla d=0,2 M, cuna
Toka I=1 A.

75. 3Has, 4YTO HaNpsHKEHHOCTb OJHOPOJHOIO MArHUTHOIO IIOJS B
Bobhpame H=10 A/M, omnpeenuTb MarHUTHYIO  UHAYKIUIO IO,
00yCJIOBJIEHHYIO HAMarHUYMBAaHUEM.

76. Ilo KpyroBoMy KOHTYpPY HPOXOJIWT TOK BenuuuHOM /=2 A. Pamuyc
KoHTypa R=1 M. Butok mnorpyx€H B XuIkuil kuciopon. Hailitu BekTop
HaMarHW4Y€HHs B IEHTPE BUTKA.

77. ConeHnoup uMmeer niauHy [=0,2 M, TUIOMmMaab IMOMEPEYHOIO CEUCHHS
S=10" Mz, yucio BUTKoB N=400. CosieHOU1 HAXOUTHCS B TMaMarHUTHOM cpejie.
NunyktuBHocTh ero L=1 mIH. Halitu MarHUTHyI0 HMHAYKIUIO U BEKTOP
HaMarHWYEHHs BHYTPHU COJICHOM/IA, €CIIU M0 HEMY TEUET TOK /=2 A.

78. MHayKuus MarHuTHOTO MO B JKEIE3HOM crepxkHe B=1,7 T
OnpenenuTh 3HAYEHUE BEKTOpa HAMarHM4eHUss B HEM, €CJIM MarHUTHBIC
cBoMcTBa BeIpaxkaroTcs rpaduxom B=f(H).
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79. B conenoun mmuoun [=0,1 M, umerommii N=300 BUTKOB, BBEIEH
MarHuTHeld cepaedHuk. [lo comenonny mpoxomut Tok /=1 A. Haiitu Bektop
HaMarHU4eHHUs JKeJie3a BHYTPU COJICHOUA.

80. JlmmHa »ene3Horo cepAedyHuka Topouaa /=1 M, JIMHA BO3AYIIHOTO
3azopa [;=3 wmm. Yuciao BuTkoB B oOMoTke Topouaa N=2000. Haiitu
HaIpsKEHHOCTh MArHUTHOTO MOJIs /1; B BO3IyIITHOM 3a30pe npu cuie Toka /-1 A
B 0OMOTKE TOpOHA.

81. OnpenenuTe UHAYKTUBHOCTh COJICHOWIA, MOJYYEHHOTO MPU HAMOTKE
npoBojia JUIMHHONW /=10 M Ha IWIMHAPUYECKUIN cTepkeHb anuHHOM /,=0,1 M.
OTHOCHUTENBHASI MarHUTHAs MPOHULIAEMOCTH kene3a u=400.

82. Ha o0Ommii kapkac HaMOTaHbl JBe KaTywkud. OnpenenuTsb
KO3 GUIIUEHT B3aMMHOW MHIYKIUU KaTYIIKH, €CIH MOCTOSHHBIM TOK /=5 A B
MEepBOM KaTyIIKe CO3/1a€T BO BTOPOM MarHUTHbBIN NMOTOK cuemieHus P=40 mBo.

83. Ha kapkac mmamerpom D=0,1 M HaMOTaH COJICHOMJ, COJAEpKaIUi
N=500 ButkoB. [Ipn nonkmroyeHnn coseHonaa K akkymyssatopy ¢ 9JC £=12 B
yepe3 =0,001c Tox B menm nmocruraer 3HadeHus [=2 A. Onpenenuts IJIUHY
COJICHOW/]Ia, €CIIA €r0 conpoTuBiieHHEe R=3 OM, a CONPOTUBIICHUE aKKyMYJIsTOpa
Y TIOJIBOJISILIIUX MPOBOJIOB MPEHEOPEKUMO MaJIbI.

84. OOMOTKa COJEHOMAA COCTOMUT M3 MEJHOW MPOBOJOKH C TUIOHIAIbIO
ceuenus S. [muHa conenoupa /, a ero conporusienne R. Hailt ”HAYKTHBHOCTD
COJICHOWJa B JIByX CIy4asX: a) CEpACYHUK OTCYTCTBYET, O) CEepAeYHUK —
dbeppomarauTHsiii ¢ 4=500.

85. Karymika comportuBieHueM R UM UHAYKTUBHOCTBIO L HaxXOJWThCS B
NEPEMEHHOM MarHuTHoM mnoje. Koraa co3gaHHbIA 3THUM MOJEM IOTOK
yBenuumiicsa Ha 4@, ToOK B Karywmku Bo3poc Ha Al. Kako# 3apsn q npowén npu
ATOM IO KaTyuike?

86. Ha o0Ommii kapkac HaMOTaHbl JBe KaTywkud. OnpenenuTsb
KO3 (PUIIMEHT B3aMMHOM MHAYKIMHM KaTYLIKH, €CJIM MOCTOSIHHBIA TOK /=5 A B
NEPBO KaTyIIKe CO3/1a€T BO BTOPOW MarHUTHBIN MOTOK cuerieHuss @=40 mB6?

87.Conenoupn coxepxkut N=1000 ButkoB. Ilnomaas S cedeHus
cepreunnka paBHa S=10 cm’. ITo 0OMOTKe TedyéT TOK, CO3MAIONIMII TOIe C
naaykuueit B=1,5 Tn. Haiitu cpeguioro 3/IC uHayknuu E;, BOZHUKAIOIIYIO B
COJICHOHU/IE, €CTIM TOK YMEHBIIUTCS A0 HYJs 3a Bpems A=500 Mkc.

88. OOMOTKa coleHoMJia C JKEJEe3HBIM CepAcUHUKOM coaepxkut N=500
BUTKOB. JlimHa cepaeunuka [=50cM. Kak u BO CKOJIBKO pa3 H3MEHUTHCS
UHAYKTUBHOCTh L COJIGHOHMJA, €Cl CHjla TOKa, MPOTEKAIOUIero mo OOMOTKeE,
Bo3pactaeT 1o /,=0,1 A no I,=1 A?

89. JIBe KaTylIKW paclojoKeHbl Ha HEOOJIBIIOM PAaCCTOSHUU OAHA OT

o o o Al A
npyroii . Korja cuna Toka B mepBoii KaTyIIKe H3MEHSAETCS ¢ OBICTPOTOM v 5=
t

c
, BO BTOopor karymke Bo3Hukaer OJIC unaykuum E=0,1 B. Onpenenutsb

KO3 (PUIMEHT B3aUMHON WHIYKIIUU KATYIIKH.
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90. O6moTKa TOpouAa C HE MAarHMYEHHBIM CEpACYHMKOM uMmeeT N=251
BUTOK. Cpennuil quametp D Topouna paBeH D=8 cMm, 1UaMeTp BUTKOB d=2 CM.
Ha topoun namorana BTropuuHasi oOMoTka, umeromas N;=100 ButkoB. [Ipu
BKJIFOYEHHH TMEPBUYHON OOMOTKHM B He€ B TeueHue At =1 MC yCTaHaBIMBAETCS
Tok cuior /=3 A. Haiitu cpennioro DJIC umHaykuuum E;, BO3HMKAIOILIYIO BO
BTOPUYHON OOMOTKE.

91. /IBa coneHousia ¢ MHAYKTUBHOCTAMU L=2,5 I'H u L=5 I'H coeqUHEHBI
napasienbHo. Yemy paBHa DJ[C caMOMHAYKIMH, BO3HUKAIOIIAS [IPU U3MEHEHUU
Toka I=1 A/c?

92. 3aMKHYTBIN >KEJIE3HBIN CEPACUYHUK NTUHHOM /=50 cM nmeeT 0OMOTKY ¢
N=1000ButkoB. [Io 06MoTKe Teu€T Tok cuioii /=1 A. Kakoi TOk HaJ0 MyCTUTh
yepe3 OOMOTKY, 4TOOBI MpH YJAJICHUU CEPACUHHMKA WHAYKIHUS OCTanach
IPEKHEN?

93. 13 kakoro 4uciia BUTKOB IPOBOJOKH COCTOUT OJIHOCJIOWHAs 0OMOTKa
KAaTYIIKH, UHAYKTUBHOCTHh KoTtopou L=1 MI'H? [Imamerp karymku D=0,04 M,
JIMaMeTp MPOBOIOKU d=0,6MM. BUTKU IJIOTHO MPWIIETAIOT APYT K APYTY.

94. HaiiTu MHAYKTUBHOCTh KaTyliku, uMeromeit N=400 BUTKOB Ha JJIMHE
/=0,2 M. [L0Imanp HOMEepedHoro cedeHust KaTymkn S=9 cm”. Uemy OyaeT paBHa
WHIYKTUBHOCTbh KaTyIIKH, €CJIM B HEE BBECTH JKEJIE3HbIN CEpJICUHUK, MATHUTHAS
MIPOHUIIAEMOCTh KOTOPOTO B YCIOBUSIX padoThl 1=4007?

95. B conenoun nnuHOM /=50 cM BCTaBIIEH CEpJICYHUK U3 TAaKOTO COpTa
xKenesza, Il KoToporo 3aBucumocth B=f (H) HemsBectHa. Uucio BUTKOB Ha
CIMHUIY JUIMHBI coneHomma N/=400 M', IUIOmazh MOMEPEYHOro CeYeHHMs
conerHonna S=10 cm’. Haiiti: 1)MarHUTHYIO NPOHMIIAEMOCTb CEPICUHHKA IIPH
CHJIE TOKa yepe3 0OMOTKY cosieHouza /=5 A. MI3BeCTHO, YTO MpHU 3TUX YCIOBUAX
MarHUTHBIA TOTOK, MPOHU3BIBAIOIIMKN  IUIONMAJh TMOMEPEYHOr0  CEUCHHUS
coJieHouia ¢ cepacuHukoM, @=1,6 MB6. 2) HaliTu MHAYKTUBHOCTH COJICHOMAA
MIPU ATUX YCIOBUSIX.

96. Karymika ¢ Xene3HbIM CEPACYHUKOM HMMEET IUIONMIaAb MONEPEYHOTO
ceuernss S=20 cm’, umcio BHTKOB N=500. WHIyKTHBHOCTb KATYIIKH C
cepaeunnikoM [=0,23 T'm mpu cuie Toka uepe3 oOMoTky /=5 A. Haiitu
MAarHuTHYIO IPOHHUIIAEMOCTD KEIE3HOTO CEPICUHNUKA B TUX YCIOBUSX.

97. Ilnmomaap TIONMEPEYHOTO CEYEHUS] COJICHOMAA C  JKEJIe3HBIM
cepaeunnkoM S=10 cm’. 1) HaiiTH MarHMTHYIO MPOHHIIAEMOCTh MaTepHana
CEpICYHMKA MPHU TAKUX YCIOBUSAX, KOTJAa MAarHUTHBIM MOTOK, MPOHU3BIBAIOIIHI
IJIOIIA/Ib TMOIMEPEYHOTO CEYEHHUs COJICHOW/A, COOTBETCTBYET 3TOT MAarHUTHBIN
MOTOK, €CJIM W3BECTHO, YTO WHAYKTUBHOCTH COJICHOMJIA TPHU ATUX YCIOBUSIX
L=0,44 I'n. Jnuna conenoupa /=1 m.

98. Mmeetcss CONEHOMI C JKENE3HBIM CEPAECYHUKOM JUIMHOU [=50 cM,
IJIONIAJBI0 TTonepedyHoro ceueHus S=10 cM® 1 amcioM BuTKoB N=1000. Haiitn
MHIYKTUBHOCThH 3TOTO COJIEHOMJA, €CJIM MO OOMOTKE COJEHOMJa Te4€T TOK: 1)
1,=0,1 A,2) 1,=0,2 A, 3) I;=2 A.
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99. [IBe kaTymku MHAYKTUBHOCTBIO L;=3 MI'H m L,=5 MI'H coeauHeHbI
MOCJIeI0BATEIBbHO TaK, YTO UX MarHUTHBIC MOJIS HAIPaBJICHbI B OJHY CTOPOHY.
NHIyKTUBHOCTB BCel cucteMsl npu 3ToMm L; ;=11 MI'H. Ha ckosbKO M3MEHUTHCS
WHYKTUBHOCTh CUCTEMbI, €CJIM KaTYIIKH MEePEKIIOUUTh TaK, YTOObI MarHUTHbBIE
MoJI UX OBUIM HaMpaBJIEHbl HABCTPeUy APYT Ipyry?

100. Xene3nslit cepaeyHuk JIMHHOW [=50,2 CM ¢ BO3AYIIHBIM 3a30POM
mmuaHon d;=0,1 cm mmeer oOmMoTKy W3 N=20 BuTkoB. Kakoil TOK HOJIKEH
MpOoTeKaTh MO ITOW OOMOTKE, YTOOBI MOJYyYUTh MHAYKIIMIO B 3a30p€, PaBHYIO
B=1,2 Tn?

101. HNuapyktuBHOcTh Karymiku L=2 wmI'H. Tok wactoToit v=50y |,
MPOTEKAIOIIUN 1O KaTyIlIKe, H3MEHSIETCS IO CHHYCOUJIAIbHOMY 3aKOHY.
Onpenenuts cpennioro I/1C camonnaykiuu E;

Bosnukaroiuii 3a uHTEpBai A¢, B TE€UEHHE KOTOPOTO TOK B KaTYIIIKE U3MEHSIETCS
OT MUHHAMAQJIBHOTO JO MAaKCUMaJIbHOTO 3HAYEHUS, €CJIM aMIUIUTYAHOE 3HAYCHUE
Toka I=10 A.

102. Cuna Toka B KaTyIIKE€ PaBHOMEPHO YBEIMYMBAIOT MPH MOMOIIH
peocrara Ha A1=0,6 A B cexynay. KakoBa MHIyKTUBHOCTH L€ L, €CJIU CpeIHEe
3HaYeHue Bo3HuKaromiei B nenu IJC camounaykuuu E=3 B?

103. Conenoup coaepxkutr N=800 ButkoB. CeueHue cepiaeuHuka (u3
HeMarHUTHOro Matepuana) S=10 cm’. I1o 0GMOTKe TEeUéT TOK, CO3NAONIMIA MOTTe
¢ uaaykuued B=8 mTn. Onpenenuts cpennee 3HaueHue J/JC camomHAyKIuH,
KOTOpasi BO3HHMKAeT HA 3aXMMaX COJICHOWJA, €CIM TOK YyMEHbIIAeTCs
IIPAKTUYECKHU 10 HyJIA 3a BpeMms =0,8 mc.

104. Ilo karymku HHAYKTUBHOCTBIO L=8 MKI'H Teu€r Tok cuioul /=6 A.
[Ipy BBIKIIIOUEHUH TOKA OH U3MEHSETCS] MPAKTUYECKH N0 HyJs 3a Bpems t=0,5
Mc. Omnpenenuth cpegnee 3HaueHne IJIC CcaMOMHIYKIIMA BO3HUKAOUIEH B
KOHTYPE.

105. B snekTtpudeckoil 1enu, cojepskaiieii conporupienue R=20 OM u
MHAYKTUBHOCTh L=0,06 I'H, Teu€t Tok cuioit /=20 A. Onpenenutb CUly TOKa B
uenu yepes Ar=0,2 Mc nocine e€ pa3MbIKaHUS.

106. ITo 3aMkHyTOM 1IEenU ¢ conpoTuBiieHneM R=20 Om teué€r Tok. Yepe3
=8 Mc mocie pa3MbIKaHUSl LENHU CHJIa TOKa B HEMl yMmeHblmiach B n=20 pas.
OnpenenuTs UHIYKTUBHOCTD LIETIH.

107. Onpenenuts cuiny Toka B nenu uyepes =0,01 ¢ nocne e€ pa3MbIKaHHUsL.
Conporusnenne nenu R=20 Om u uHaykruBHocth L=0,1 I'n. Cuna Toka 1o
pa3mbikanus nenu /,=50 A.

108. KakoBa MHIYKTMBHOCTb LENU C CONpOTHBIEHUMEM R=23 Owm, eciau
yepe3 tr=10Mc mnocne BrioyeHuss ucrtoynuka JJIC cuima Toka B LeNu
yBennuuiack B n=10 pa3z?

109. McTouHUK TOKa 3aMKHYJIM Ha KaTyIIKy conpoTuBieHneM R=20 Owm.
ITo ucreuenun Bpemenu ¢=0,1c cuma Toka [ 3ambikanusa pgocturia 0,95
MpEeAENIbHOTO 3HaUeHUsA. ONpeaennTs HHIYKTUBHOCTh KaTYIIKH.
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110. Llens cocTonut M3 KaTymku UHAYKTUBHOCTBIO L=0,1 I'H 1 ncrouHnnka
ToKa. VICTOUHHMK TOKa OTKJIIOYWIIM, HE pa3pbiBas 1enu. Bpems, mo ucTeYeHUU
KOTOpOro cuja Toka ymenbmmuiach 10 0,001 nmepBoHavanbHOro 3Ha4Y€HMs, PaBHO
=0,07 c. OnpenenuTs CONPOTUBIICHNUE KATYILKHU.

111.McToyHuK TOKA 3aMKHYJIM Ha KaTyLIKy ¢ conmpoTuBieHueM R=10 Om
U UHAYKTUBHOCTBIO L=1 I'H. Uepe3 CKOJIBbKO BPEMEHM CHJIa TOKA 3aMbIKAHUS
nocturaet 0,9 npenenbHOTo 3HaUYCHUS?

112. Cuna TOKa B KaTylIK€ PAaBHOMEPHO YBEIMYMBAET MpPU IMOMOIIA
peoctata Ha A4/=0,5 A B cexkyHay. Halitu cpennee 3Hauenue OJ[C
CaMOMHYKIIMH, €CJIM HHAYKTUBHOCTh KaTylmku L=2 MI'H.

113. Karymky ¢ HUYTOKHO MAJIBIM COIIPOTUBJIEHUEM U WHIYKTUBHOCTBIO
L=3 I'a moakIo4aT K UCTOYHUKY noctossHHoro HanpstkeHus ¢ DJ1C €=1,5 B.
Yepe3 CKOJIBKO BPEMEHHM TOK B KaTylIKe JAOCTUTHET 3HaueHus [=50 A?
ConpoTHBIIEHUEM UCTOYHUKA TPEHEOPEYb.

114. B snexktpudeckoil nenu, cojaepskaimeit conporupieHue R=10 Om u
MHOYKTUBHOCTBIO L=5 MI'H, Teu€T Tok /=6 A. Omnpenenuts CUIy TOKa B 3TOH
uenu yepes =0,6 ¢ nociae OTKIIOYEHUSI UICTOYHUKA TOKA.

115. Karymka wmmeer compotuBiieHMe R=10 OM U HHIYKTUBHOCTBIO
L=0,144 T'n. Yepe3 CKOIBKO BPEMEHM TIOCJIE BBIKJIIOYECHHUS B KaTyIIKe
YCTAHOBUTHCS TOK, PABHBIN MMOJIOBUHE YCTAHOBUBIIETOCS?

116. BJIC caMOMHIyKIMHM, BO3HHUKAIOIIAs B IICMH C
UHIYKTUBHOCTBIO L=2 I'H, U3MEHAETCS C TEYCHUEM BPEMEHHU LiR1 I—
| £

no 3akoHy /=10+4¢. Tlo kakoMy 3aKOHY H3MEHSETCS TOK B
uenu?

117. B nenu puc.5 R;=5 Om, R,=95 Om, L=0,34 I'n,
E=38 B. BHyTpeHHEe CONPOTHBICHHWE HCTOYHUKA MAaJIO.
Onpenenut cuity Toka /; B pe3ucTope CONPOTUBIEHUEM R; B TPEX CiIyyasx: a) 110
pa3MblkaHusi, 0) B MOMEHT pa3Mbikanus npu #,=0. B) uepe3 #,=0,01 ¢ mocie
pa3MbIKaHHUS.

118. Jna uamepeHusi CAMOUHAYKIMHM YEPE3 HEr0 MPOMYCTUIIN TOK [=2 A, a
3aTeM dYepe3 OaUIMCTUYECKU TajdbBaHOMETP MPOIYCTHIM OSKCTpa TOK
pa3MbikaHus. OTKIOHEHMs rajJbBaHOMETpa ObUIO TaKoe K€ KakK U MpH pa3psiake
yepe3 Hero KoHjaeHcaropa €MKocTeio C=1 Mk®, 3apssk€HHOrO 10 Pa3HOCTH
noteruanioB U=10 B. Omnpeaenutr xodPGUIIMEHT CAMOUHIYKIIUUA COJCHOMA.
ConpoTuBneHnue KOHTypa raapBaHomerpa R=10 Owm.

119. Karymika ¢ ”HIYKTUBHOCTBIO L=6 ['H 1 OMHUYECKUM COMPOTUBICHUEM
R=200 Owm, Oe3WHIYKTHBHBIM CONPOTHUBICHUEM o
R=1000 Owm nmnpucoeauHEHBl  MapajlIEIbHO

.
MarucTpa, B KOTOPOH MOJI/ICP)KUBACT |/K ?
Hanpsbkeane  U=120 B (puc.6).  Kaxkoe

Ra

r
Puc. 5

L

HanpspkeHue U; Oyaer Mexnay Toukamu A u B R,

cxembl uepes =0,001 ¢ mocme pasMmeikaHms =~ A B
Puc. 6

KJIro4a’?
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120. Ha karymiky, CONpOTHBIEHUE C UHAYKTUBHOCTBIO KOTOPOW DPABHBI
R=10 Om u L=58 mI'H, nogaércs HanpsbkeHue. Uepes3 CKOJIBKO BPEMEHU TOK B
KATYILIKE JOCTUTHET 75% OT yCTaHOBUBILETOCS 3HAUEHUS?

121. Karymika ¢ uHIyKTUBHOCTHIO L=2 MKI'H conportuBieHneM R=1 Owm
MOJKJIIOYEHA K MCTOYHUKY mocTosiHHOro toka ¢ JJIC E=3 B. IlapamienbHa
KaTYIIKE BKIIOUEHO conpoTuBieHue R;=2 Owm. [locne Toro, kak TOK B KaTyIIKe
MPUHUMAET YCTAHOBHMBUIEECS 3HAYECHHE, UCTOYHUK TOKAa OTKItodaercs. Haittu
KOJIMYECTBO TEIUIOTHI, BBIACIMBLICECS Ha CONPOTHUBJIEHUE R TMoOcie pa3pbiBa
LEIN.

122. Karymka ¢ uHAYKTUBHOCTBIO L=250 MI'H u conporusBienueMm R=0,3
OM noakiiro4aeTcss K UCTOUHUKY IMOCTOSIHHOTO HampspkeHus. Kakyro 4acTh OT
YCTAHOBUBIIIETOCS 3HAYEHUs COCTaBIIeT cuiia Toka yepe3 7,=0,58 c? uepe3
Bpems 2¢,=1,16 c?

123. Yepes kakoe Bpemsi cuia TOKA LEMHU C KATYIIKOW U PE3UCTOPOM
crtaner paBHa 0,3 oT ycTaHOBUBIIErocs 3HaueHUsi? MHIYKTUBHOCTh KaTYIIKH
L=0,2 mI'H, conpotunenue pezucropa R=3 Owm.

124. K akkyMyJaTOpy MOJKJIIOYAIOT JAMIIOYKY C CONPOTUBIIEHUEM R=1,2
OM mocnenoBaTenbHO € apocceneM. OUeHUTh UHAYKTUBHOCTh JIPOCCENS, €CIH
JAMIIOYKa 3aropesiach uyepes =2,5 ¢ mocie 3aMbIKaHus LEU.

125. 9JIC camMOMHIyKIIMK, BO3HUKAIOIIAsg B LIENU C WHIYKTUBHOCTHIO
L=25 mkI'H, U3MEHSETCSl ¢ TeUEeHHUE BpeMeHHU 1o 3akony E=FE,-kt, rne E,~10 B,
k=2 B/c. [1o xakoMy 3aKOHY U3MEHSIETCS TOK B KOHType?

126. Yepes cosieHOUT TPOXOIUT TOK, MOCJE YEr0 IKCTPATOK Pa3MbIKAHUS
MpPOMYCKAIOT uepe3 OaucTuueckuid ranbBaHoMmerp. [logBukHas dacTh
rajibBaHOMETpa OTKJIOHWIACh HAa n;=5 neneHud. OMUYECKOE COMPOTHUBIICHUE
cosmeHonaa R;=50 Om. 3aTem TakoW K€ CUJIOW TOK MPOMYCTHUJIM YEpe3 BTOPOM
COJIEHOU/I, UMEIOIIUIA OMUYECKOE conpoTuBIIieHUE R,=60 Om. DKCTpaTOK B 3TOM
cillydae BbI3BaJl OTKJIOHEHHE MOJBM)KHOW CHCTEMBbl TallbBAHOMETpAa Ha 1,=8
nenenuil. OnpenenuTs, BO CKOJIBKO pa3 KOA(P(GUIMEHT CAMOUHIYKIIMH BTOPOTO
cojieHouaa Oounblie pa3 KOIP(GUUIHUEHT CaMOMHIYKIMU IEPBOTO COJICHOUJA.
ConpoTuBIIeHUEM ralbBaHOMETPA MPEHEOPEUb.

127. IcTOYHUK TOKa 3aMKHYJIM Ha KaTylmKy conpoTtuBieHueM R=10 Om u
MHAYKTUBHOCTRIO L=0,2 T'H. Uepe3 CKOJIBKO BpPEMEHHM CHJIa TOKAa B LIENH
nocturHeT 50% MakCUMaabHOTO 3HAYEHUS?

128. Yepes karyuiky, HHIYKTUBHOCTh KoTOpou L=0,021 I'n, Teu€r TOK,
m3MeHstommiics no 3akomy 1 =1,sinat rpe I=5 A, T=0,02 c. Haiitu
3aBUCHUMOCTbH OT BpeMeHU D/]C caMOMHIyKIINH, BOZHUKAIOIIECH B KaTYIIIKE.

129. JIBe KaTylIku UMEIOT B3aMMHYI0 HHAYKTUBHOCTh L=5 MI'H. B nepBoii

KaTyIIKHW CUJIa TOKA U3MEHSETCA N0 3aKOHY I=1,sinwt ,rne [,=10 A, 7=0,02 c.
Haiitu: 1) 3aBucumocts oT BpeMenu DJ1C unayuupyeMoi BO BTOPOM KaTyIIIKe,
2) nauboneinee 3HaueHue 3Toit IJC.

130. KBampaTHas pamMKa W3 MEIJHOH IIPOBOJIOKH cedcHHeM S=1 mm’
IIOMENIEHa B MAarHUTHOE TMOJi€, WHAYKUHUS KOTOPOrO0 MEHSETCA IO 3aKOHY
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B=B,sinwt, Bj=0,01Tn, 7=0,02c. Inomaas pamku S=25 cm?. ThiockocThb paMKu
MEPHEHIMKYJIIpHA K HAIpaBJIECHUIO MarHuTHOro mnosst. HailTu 3aBUCUMOCTH OT
BpEeMEHU U HauboJblliee 3HaUYeHUE: 1) MarHUTHOTO MOTOKA, TIPOHU3BIBAIOIIETO
pamKy, 2) O1C uHayKunu, BOZHUKAONIEH B paMKe, 3) cuia TOKa, TEKYLIEro B
paMKe.

131. Konryp umeer conpotusieHue R=2 OM U MHIAYKTUBHOCTbIO L=0,2
['n. IMoctpouth rpaduk 3aBUCUMOCTH HapacTaHUS CHIIbBI TOKa B KOHTYpE OT
BPEMEHH, MPOILIEINIEro ¢ MoOMeHTa BKitoueHus B nenb JJ(C. ITo ocu opauHar
OTKJIQJIbIBaTh OTHOIIEHUE CHUJIbI HApacTAIOLIEro TOKa K CHJIe KOHEYHOIO TOKa /).
['padux mocTpouTs A nHTEpBana 0<:<0.5¢ ¢ yepe3 kaxayto 0,1 c.

132. DOnextpuueckas JamIO4Ka, CONPOTUBICHHE KOTOPOHM B TOpSYEM
coctostHue paBHO R=10 OM, MOJKIIFOYAETCSA YEPE3 IPOCCEND K AKKYMYJIATOPY C
OJIC E=12 B. WuayktuBHOCTH apoccens L=2 I'n, compotuBienue R=1 Owm.
UYepe3 CKOJIBKO BPEMEHHM IMOCJIE BKJIIOUCHHS JaMIIOYKa 3arOpUTCs, €CIU OHa
HAaYMHAET 3aMETHO CBETUTh IIPU HAIpsKEeHUH Ha Hell B U=6 B?

133. Umeercsa karymika jyuHOI0 1=20 cM u quametpom D=2 cm. OOMOTKa
KaTyIKU cOCTOUT U3 N=200 BUTKOB MEIHOI IPOBOJIOKH, MIIOMIAb TONIEPEYHOTO
cedenust kotopoit S;=1 mm’. Karyka Bkirodena B 1ens ¢ Hekotopoit IJIC. ITpu
nomomn nepekmroyatens OJC  BeIKIOYAeTCS, M KaTylIKa 3aMbIKaeTCs
HaKOpOTKO. Yepe3 CKOIbKO BpemeHu mocie BeikatoueHus JJC cuna Toka B
LEMHU YMEHBIIUTHCS B JiBa pa3a’?

134. ImeeTcss karymka, MHIYKTUBHOCTH KoTopoul paBHa L=0,2 T'H u

Bl & comporuBiienueM R=1,64 Owm. Haiitu BO CKONBKO pa3
IR vV YMEHBIIUTHCA CUJa TOKa B Karymke uepe3 =0,05 ¢ mocne
Tit++rs3],  Toro, kak DJIC BHIKIIOUYEHA U KATYIIKa 3aMKHYTa HAKOPOTKO.
+++++++10
r
Puc. 7

135. ToHkOoe MeTaAJUIMYECKOE KOJBII0O MAaccCol m H
IUIOTHOCTBIO p Bpamiaercss ¢ 4acTtorod Y B OJHOPOJHOM
MarHuTHOM moJie ¢ uHAykuuen B. Och BpallleHUsT 00 U HAIMpaBICHUE MOJIS
B3aMMHO NEPHEHAUKYJApHBI (pcu.7). HallTu aMIIMTyHOE 3HAYEHHWE TOKA B
KOHTYpE, €CJIM 4aCTOTa BPALLEHUs V = v, sin kt ?

136. Ilmockuid KOHTYp C HMHAYKTUBHOCTBIO L M CONpPOTHUBIEHHEM R
BpaIlla€TCs C YIVIOBOM CKOPOCTBIO @ B OJHOPOJHOM MArHUTHOM IIOJIE€ C
uHaykuueit B. [lnomaas koHTypa S. HailTu cuily Toka B KOHTYpE U MOUIHOCT,
HEOOXOAMMYIO JIJISl €r0 BpaIeHUs.

137. Tlo coceAcTBY pacIoOjOKeHbI ABAa BUTKa MPOBOJOKU. I[lo mepBomy
BUTKY TeuéT Tok /=10 A. B menp BTOpOro BKIHOYEH OATITUCTUUECKUI
ranibBaHoMeTp. [lonHoe compoTtuBienne BTopou nenu R=5 OmM. Yemy paBHa
B3aMHas WHAYKTUBHOCTb L BHUTKOB, €CIIM NPHU BBIKIIOYEHHH TOKa [ 4depe3
raJibBaHOMETp MpoxoauT 3apsa ¢=10 aKn?
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138.  Omnpenenuts MraoBeHHoe 3HadueHne OJIC  caMOMHIyKIuW,
BO3HUKAIOLIEH B LENHA C MHAYKTUBHOCTBIO L=25 MI'H, Ipy HU3MEHEHUH TOKa B
Heit o 3akony /=(3+47)-10" A.

139. Onpenenuts MHAYKTUBHOCTD LIETIH, €CJIU MPU U3MEHEHUH CHJIBI TOKa
o 3akonHy /=(1-0,2¢) A B Helt BozHukaetr IJ1C camounaykiuu £=0,02 B.

140. B oOZHOPOAHOM MAarHUTHOM TMOJI€ HAXOJWUThCS KaTyllka W3
cBepxmpoBoaHUKa. [I0TOK BEeKTOpa MarHUTHOW MHAYKIMHU yepe3 KaTymky ©=0,2
MBO. Tlocne BbIKIIIOUEHHSI MAaTHUTHOTO TIOJISI B KaTYIIIKE BO3HHUKAET TOK CHIION
1=20 A. Yemy paBHA UHIYKTUBHOCTb KaTYIIKHU?

141. Ha kapTOHHBIA OWJIMHAD JUIMHHON /=60 cM u muamerpoM D=5 cm
HaBuTo N=1200BHUTKOB MenHoro nmposoja. Ilo el Teuér Tok /=500 MA. Ilpu
BBIKTIOYCHNH OH MafaeT 10 Hyist 3a =107 c.

[Ipennonaraercs, 4ro cwia ToKa yObBaer JuHeitHo. Haitu OJC
CaMOMHIYKIIHH.

142. K akkyMyJnsATOpY NOAKIIOYAIOT JAMIIOYKY COINPOTUBIICHHEM R=1,2
OM nocnepoBarenbHO C ApocceneM. OIEHUTh €ro HHAYKTUBHOCTb, €CJU
JAMIIOYKA SIPKO 3aropaeTcs 4epe3 /=2,5 ¢ Ipu 3aMbIKaHUHU LIETIH.

143.ConeHonsi HaMOTaH Ha KapTOHHBIA Kapkac auametrpom D=0,1 M,
nuaHOM [=0,57 M u comepxut N=500 ButkoB. ComportuBieHue ero R=3 Owm.
Uepes ckoJIbKO BpeMEHHU TpU MOAKII0YeHHE ero K uctounuky J/C E=12 B Tok
B LIETIN IOCTUTHET 3HaUeHue =2 A?

144.Ipoccenb ¢ THAYKTUBHOCTBIO L=8 I'H 1 OMHYECKHUM COMPOTUBIICHHUEM
R=40 Om u namna c conpotuiienneM R;=200 OM coeluHEHbI NapaJIEIbHO U
noakodeHsl K uctouHuky JJ1C £=120 B uepe3 kmrou. OnpenenuTs pa3HOCTh
IIOTEHIUAJIOB Ha 3axxuMax apocceis npu =0,01 ¢ mocne pasMbIkaHus LEIH.

145. Ha conenoun nnuaHou /=144 cm u gmamerpom D=5 cM HaaeT
pOBOJIOYHBIN BUTOK. CosteHon umeer N=320 BUTKOB, U 110 HEMY UIET TOK /=3
A. Kakas cpegusaa O/IC uHAynMpyercs B HaJIeTOM Ha COJICHOW]I BHUTKE, KOTJa
TOK B COJIeHOM/I€ BeIKItouaeTcs B TeueHun A=0,001 c?

146. K UCTOYHHUKY TOKa C BHYTPEHHUM CONpOTUBIEHUEM R=2 Owm
MOJKJIFOYAIOT KaTylIKy UHAYKTUBHOCTBIO L=0,5 I'H u conpoTtuieHuem R=8 Owm.
Haiitu BpeMs, B TE€YEHHE KOTOPOrO0 TOK B KaTylIKe, HapacTas, JOCTUTHET
3HAUYEHUS! OTJIMYHOTO OT MAaKCUMaJIbHOTO Ha 1%.

147. Tlo 3amkHyTOM 1Hienu ¢ conpotuBieHueM R=20 Owm, Teuér Tok. Yepes
=8 Mc mocie pa3MbIKaHHUSl CUJla TOKa B Hel yMmeHblaercss B n=20 pa3. Uemy
paBHa UHIYKTUBHOCTH LENU?

148. KaTymky ¢ HUYTOXHO MajblM COIPOTHUBIIEHUEM U UHAYKTUBHOCTBIO
L=2 T'n npucoeuHsA0T K UCTOYHUKY ToKa ¢ DJC E=15 B 1 HUYTOKXHO MajbIM
BHYTPEHHUM CONpPOTUBIEHUEM. Yepe3 Kakoe BpeMs cCuja TOKa B KaTyIIKe
nocturuet /=50 A?

149. Conenoup nuamerpom D=10 cM u anunHo# /=60 cm umeer N=1000
BUTKOB. Cuia Toka B HEM paBHOMEpHO Bo3pactaeT Ha A/=0,2 A 3a A¢=1 c. Ha
COJICHOWU]JI HAJETO KOJIBLI0O W3 MEIHOW MPOBOJOKH, HMEIOUIEH ILIOIIAlb
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TMOMEPEeYHoro cedeHuss S=2 wMm°. HaifTh cuny HHIYKIMOHHOTO TOKa,
BO3ZHUKIIIETO B KOJIBIIE.

150. B karymke 6e3 cepaeunuka 3a A=0,01 ¢ Tox Bo3poc oT /;=1 A no
=2 A. Ilpu sTtom B karymke Bo3HukiIa JJIC camomnnykuuu E=20 B.
OnpenenuTe BENMYMHY NOTOKA MAarHUTHOW MHAYKIMM B KOHLE Mpolecca
PAaBHOMEPHOTO HApPACTaHUS TOKA M HM3MEHEHUE DHEPrUM MArHUTHOTO IOJIs
KaTYILKU.

151. DHeprus MarHUTHOTO TOJS KEJIE3HOrO0 KOJIbI[a, Ha KOTOpPOE
HaMOTaHoO Ha ojauH ciaoil N=200 ButkoB, paBHa W=0,15 Jx. IIpu kakoii cuue
TOKA MarHUTHBIH [OTOK B Kefte3e paBeH @=6-10" B6?

152. Ha crepkxeHb M3 HEMAarHUTHOIO Marepuana JIMHHOM /=50 cM u
ceueHueM S=2 cM° HAMOTaH B OJAWH CJIOM MOpOBOJA TAaK, YTO HA KaXIbIA
CAHTUMETP JJIUHBI CTEP>KHSI MPUXOAUThCS n=20 BUTKOB. ONpeaeanuTh SHEPTUIO
W MarHuTHOrO mosisi BHyTpHU COJIEHOUA, €CIIU CUila TOKa B oOmMoTke /=0,5 A.

153. ConmeHonp ¢ CEpACYHUKOM M3 HEMArHUTHOro cepaeunnka N=1200
BUTKOB MPOBOJIA, TJIOTHO MpUJIETaroux Ipyr kK apyry. [lpu cune toka =4 A
MarHuTHBIA MOTOK paBeH @=6 MkBO. Omnpeaenuts HEPrUl0 MArHUTHOTO TOJIS
COJICHOU/1A.

154. Onpenennts OOBEMHYIO IJIOTHOCTh HSHEPTUM MArHUTHOTO TIOJIS
COJICHOMJIa, TI0 KOTOpoMy TeuéT Tok /=2 A. OOMOTKa COJICHOHMJIA COICPIKUT
N=20 BUTKOB Ha KaXIblii caHTUMETp IMHBL. CepJICUHUK BBIMOJHEH U3
HEMArHUTHOTO MaTepuana.

155. MarauTtHoe 1noJie B KaTyIIKy ¢ UHAYKTUBHOCTBIO L=95 MI'H oGmanaer
snepruent W=0,192 JIx. Yemy paBHa cuia TOKa B KaTyIIKe?

156. OOMOTKa 3aMKHYTOTO KOJIBIIEBOI'O COJICHOM]Ia, HAMOTAaHHOIO Ha
HEMarHWTHBIA KapKac, COAEpKUT n=10 BUTKOB Ha KAXKIbIM CAHTUMETP JJIVHBI.
OnpenenuTs MII0THOCTh SHEPTUH MOJIS MIPHU chjie ToKa [=12 A.

157. OnpeaenuTh YHEPTUIO0 MATHUTHOIO MOJISL B cojieHouAe uHou /=0,5
M, ceueHneM S=20 cm’, coaepxkameM N=500 BUTKOB npu cuiie Toka /=3 A.
CepieyHUK HEMArHUTHBIN.

158. UnayktuBHOCTH L cojeHoupa anuHod /[=0,6 M U IUIOMIAJIBbIO
MOINEPEYHOro cedyeHus S=4 cM’ paBHa L=4 wmxl'H. Ilpm kakoil cuie ToOKa
00BEMHAs SHEPrHsl MATHUTHOTO TI0JIS BHYTPHU COleHOnuaa =2 MJ[K/M>?

159. XKenesuslii cepeyHUK, UMEIOIMMA (HOpMY KOJbIa C KBaJIpaTHBIM
cedueHreM, Hec€T Ha cede oOMoTky u3 N=1000 BuTKOB. BHyTpeHHuii pamuyc
koibua 7=0,2 M, BHemHU R=0,25 M. Onpenennuts 3Hepruto W, 3amac€HHyo B
CEp/ICUHHKE B TOM cClly4ae, Korja no oOMoTke Te4€T Tok /=1,26 A. Onpenenenue
MIPOU3BECTH MPUOIMKEHHO, MOJarasi HampsHKEHHOCTH TOJISI TTI0 BCEMY CEUYCHHIO
CEepAECYHUKA OJUHAKOBOW U PAaBHOW 3HAYECHUIO [ B ICHTPE CEUCHMUSI.

160. Onpenenuts >HEPTUI0 MATHUTHOIO TOJSA, €CIU MO METIE W3 JIBYX
MpOBOAOB MAET TOK cuioil /=8 A. Jluamerp mpoBoJIOB d=1 MM, paccTosiHuE
MEXAY OCSIMU TPOBOJOB @=2 cM. Jlnuna netnu /=1500 m.
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161. Omnpenemurs OJIC camMOMHAYKIMHM B HENOABMKHOM KaTylIKe, B
KoTopoi 3a =0,2 ¢ HEpPrusi MarHUTHOTO TOJISl PABHOMEPHO YMEHBIIMIACh B 4
paza. MaaykrtuBHOCTh Karymku L=0,16 ['H, a mepBoHaYaJIbHBIM TOK KaTyIIKH
I=8 A.

162. O6MoTKa TOpouaa coaepKUT n=10 BUTKOB Ha KaXIbli CAaHTUMETP
JnuHbl. CepaeyHUK HeMarHuTHBIN. [Ipyu kakol cuie Toka / IIIOTHOCTh SHEPIUU
MarHUTHOTO MoJst ©=1 J[K/M’?

163. UunyktuBHocTh Karymiku (6e3 cepaeunuka) L=0,1 I'a. [lpu xakou
crte TOKa ] SHeprust MarHuTHOro mojst W=10" [x?

164. HaiiTu MIOTHOCTh DJHEPrMM MATHUTHOTO TOJS B JKEIE3HOM
CEpJICYHUKE COJICHOW[JA, €CJIM HanpsHKEHHOCTh HAaMArHWYMBAIOIIETO  I1OJIS
H=1600 A\m.

165. Ha >xene3Hoe KoJIbLI0O HAMOTaHO B oauH cioil N=200 BuTkoB. Yemy
paBHa SHEPrUsi MATHUTHOTO MOJISI, €CIU MPU TOKE [=2,5 A MarHUTHBIN MOTOK B
xeneze ©=0,6 MB06?

166. OOMOTKa »JI€KTpoMarHura umeeT corpotuBieHue R=10 OMm u
MHIYKTUBHOCTh L=0,2 I'H M HaxXxoguTcCid MOJ MOCTOSHHBIM HalpsKeHUEM. B
TEYEHUE KaKOro MPOMEXKYTKa BpPEeMEHU ! B OOMOTKE BBIJCIUTCS KOJIMYECTBO
TEIUTIOThI, PABHOE SHEPTUH MATHUTHOTO TOJISI B CEPACUYHUKE?

167. Onpenenutb 3HEPTUI0 MAarHUTHOIO TOJIS B KEJIE3HOM CEpJICUYHUKE
o0owsEMom V=400 CM3, €CJIM MHAYKIIUS MarHuTHOTO noJist B=1,2 Txn.

168. TIoTOKk MArHUTHOW MHIYKIIMU Y€PE3 KOHTYP PaBHOMEPHO BO3PACTAET
B TeueHHe ¢;=2 ¢ oT Hymsi 10 @,=2-107 B6, a 3aTeM paBHOMEpHO YOBIBAeT 10
HYJIA B TeueHue £,=4 c¢. HailiTu yBenmyeHne BHyTpEHHEN 3HEpruy MPOBOJHUKA 32
3TO BpeMs, HE IPUHUMAs TEIJIO0OMEH ¢ OKpy»xatouiei cpenoit. ConpoTuBieHne
koHTypa R=0,01 Om.

169. Omnpenenuts IUIOTHOCTH JHEPTMM MATrHUTHOTO IO B ILEHTPE
KOJIBIIEBOTO MPOBOJHUKA, MMEIOILIEro paauyc R=25 cm u coxepxkut N=100
BUTKOB. CHi1a TOKa B TPOBOAHUKE [=2 A.

170. IIpu HEKOTOPOW Cui€ TOKA IUIOTHOCTh DHEPTHMM MATrHUTHOTO ITOJIS
conmenonma (6e3 cepmeunmnka) ©=0,2 JIx/M’. BO CKOJBKO pa3 yBEIMUHUTHCS
IJIOTHOCTh PHEPTUU TOJISl TIPU TOM KE CUIJIE TOKA, €CIIU COJICHOU] OyJIeT UMETh
KEJIE3HbIN CepJCUYHUK?

171. Hanpsok€HHOCTP MArHUTHOTO TMOJS TOPOMAA CO  CTOJIBHBIM
cepaeuHruKkoM Bo3pocia ot H;=200 A/m ngo H,=800 A/m. Ompenenutb BO
CKOJIBKO pa3 U3MEHIIACh 00BEMHAS TNIOTHOCTh YHEPTHHU MAarHUTHOTO OIS ?

172. JKene3Hwlii CcepAeYHUK, HMEIOIMIMI (QopMy TOpa C KBagpaTHBIM
ceueHueM, Hec€T Ha cebe oOmoTky m3 N=1000 BuTkOB. BHyTpeHHuii paaumyc
Topa =20 cM, a BHemwHUW R=25 cm. OnpeneiauTs 3HEPrUI0, 3alacEHHYIO B
CEep/JICUHMKE B TOM cCiydae, Korga mo oOmoTrke Te4éTr Tok [=1,26 A.
Hampsok€HHOCTD TMOJISI CUMTATh OAWHAKOBOW IO BCEMY CEYEHHUIO TOpOHUAA W
PaBHOU €€ 3HAYECHUIO B LICHTPE CEUCHUS.
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173. Ha katymku ¢ conpoTuBiieHueM R=8,2 OM U MHIYKTUBHOCTBHIO L=25
MI'H mopnepxuBaerca moctossHHOE HampspkeHne U=55 B. Ckonbko sHepruu
BBIJICIUTCS TIpU pasMblkanuu uenu karymku? Kakas cpennsas  OJ1C
CAaMOMHIYKIMM TOSBUTCSA NPHU ITOM B KaTYyLIKE, €CIM SHEPIrusl BBIACIACTCS B
TeueHue =12 mc?

174. NHayKusi MAarHUTHOTO TIOJISI TOPOUJIA CO CTAIBbHBIM CEPJICYHUKOM
Bo3pocia ot B;=0,5 Tan no B,=1 Tn. HailTu BO CKOJBKO pa3 H3MEHHUIIOCH
00BEMHAS MIJIOTHOCTh YHEPTUX MAarHUTHOTO TOJISI.

175. Nuametp Topouaa mo cpeaneit nuHuu d=50 cm. Topoun comepkut
N=2000 BHTKOB M HMeeT IUIOmanb cedeHuss S=20 cM’. BBIUHCINTD YHEPIHIO
MarHUTHOrO TOJIA TOpoujaa mpu cuie Toka /=5 A. CuuTaTh MarHUTHOE IIOJIE
TOpouAa OJHOPOAHBIM. Cep/IeUHUK BHITIOJTHEH U3 HEMAarHUTHOI'O MaTepHaa.

176. Ilo mpoBOIHMKY, W30THYTOMY B BHJI€ KOJbLa paanycoM R=20 cwm,
coaepxkameMy N=500 BUTKOB, Teu€T TOK cuioil /=1 A. Onpeaenuts 00HEMHYIO
MJIOTHOCTh PHEPTUM MAaTrHUTHOTO TIOJISI B IIEHTPE KOJIbIIA.

177. 1lpu kakoW cuiie TOKa B MPSMOJMHEMHOM OECKOHEYHO JIMHHOM
MIPOBOJAHUKE TUIOTHOCTh DHEPTHMM MArHUTHOIO TOJII HA PACCTOSHUM r=lcM OT
npoBoaHHKA paBHa m=0,1 JIx/M>?

178. Onpenenuth 00BEMHYIO IUIOTHOCTh YHEPIMM MArHUTHOTO MOJS B
CTaJIbHOM CEpACYHHKE, €CIIM MHIYKIMS MarHuTHOro nois B=0,5 Tix.

179. Katymika ¢ "HIyKTUBHOCTBIO L=5 MKI'H U conpoTtuBieHuem R=2 Om
MOJKJIFOYEHA K MCTOYHUKY mocTossHHoro toka ¢ JDJIC E=5 B. IlapamiensHo
KaTyIIKE BKJIOUEHO cornpoTuBieHne R=4 Owm. Ilocne Toro, kak TOK B KaTyIIKe
JIOCTUTAET yCTAHOBUBIIETOCS 3HAYEHMS, HUCTOYHUK TOKa OTKIIOYAETCS
BbIKJIIOYaTeneM. Hailtu  komuuecTBO  TerioTel (), BBbIACIMBIICECS B
CONpOTUBJICHUU R mociie pa3pbiBa nenu. CONpoTUBICHUEM HMCTOYHUKA TOKA U
COCIMHUTEIBHBIX MPOBOJIOB MTPEeHEOPEYb.

180. TopounanpHas KaTyiika 06€3 CEpJACUHUKA COCTOUT U3 ABYX OOMOTOK,
HAaBUTBIX OJIHA TOBEPX JAPYroil, MO THICSYM BUTKOB Kaxaas. OOMOTKH
COCIMHEHBI TOCIEA0BATEIbHO, MAarHUTHBIE MOJS WX HANpPaBIEHbl B OJHY
cTopoHy. HailiTu MarHuTHYIO SHEPruio0 TaKOW KaTYIIKU, €CJIM TOK B 0OMOTKEe /=5
A, cpenusis nivMHa Topouaa [=25 ¢, nomnepeyHoe ceueHue S=1 oM’

181. B conenoune 0e3 cepacunuka, comepxaiieM N=400 BHUTKOB,
HAMOTaHHBIX Ha KAPTOHHBIM KapKac B BHJE LWIMHApPA paguycoM R=2 cMm u
nuHHOM [=0,4 M, TOK M3MeHseTcs 1o 3akoHy /=0,2¢ [A]. OnpeneauTs dHEPTUIO
MarHUTHOTO MOJIA B KOHIIE JAecATor cekyHAbl U DJIC caMOMHAYKIIMU B KaTYIIIKE.

182. Yepe3 karymky, MHAYKTUBHOCTH KoTtopou L=0,021 I'H, Teuér Tok
MU3MEHSAIONIMICA CO BPEMEHEM IO 3aKOoHY [ =/, sinwt, rae [=5 A, 7T=0,02 c.

Haiit 3aBUCUMOCTB OT BPEMEHH HEPTUU MATHUTHOTO TIOJISI KATYIITKH.

183. Ha monelif KapTOHHBIA HUIMHAP AJIMHOU /=50 cM, auamerpom D=3
CM HaBUTa B JBa psjaa MeAHas MPOBOJIOKa auameTpoMm d=1 mm. IlomyueHHas
TakuM 00pa3oM KaTylllKa MOJKIIOYEHA K rajibBaHOMETpY snemeHty E=1,4 B.
UeMy paBHa HauyajibHasi MarHUTHAs SHEPIrUs KaTyIIKU?

131



184. DHeprust MarHUTHOTO MOJISI TOPOUIATBHOM KaTYIIKK 0€3 Cep/IeYHUKA,
COCTOSIIIIEN M3 JBYX OOMOTOK IO ThICSIY€ BUTKOB KaXkK/Ias, HaBUTHIX OJHA Ha
apyroii, paBHa W=25 wmJlx. OOMOTKM COEIMHEHBI NOCIEIOBaTENbHO. Yemy
paBHa CHUJIa TOKa, TEKYIIETro 1Mo 0OMOTKE, €CIIM CPeIHssl JUIMHa Topouaa /=25 cM
¥ [OTIepedHoe cedenne S=1 cm™?

185. Ilo conenoumy teu€r Tok /=5 A. JlnmunHa conmeHoupa /=1 M, ducio
BUTKOB N=500, IUIOmAmp MOMepedHoro cedenus S=50 cm’. B comeHoun
BCTaBJICH JKEJIE3HBIN CepACYHUK. HaliTH SHEPru0 MarHuTHOTO IOJI COJICHOUA.

186. U3 mpoBojga muamerpoM d=4 MM clenaHa MPsSMOYTOJIbHAs pamKa,
CTOPOHBI KOTOpOW a=3 cM u b=3 M. Uemy paBHa HHAYKTHMBHOCTh PaMKH M
SHEPIUM MArHUTHOTO Mojia? MarHUuTHYIO NpOHUIIAEMOCTh cuuTaTh u=1. [Tonem
BHYTpPH IPOBOJA IPEHEOPEYb.

187. B coneHoune npu TOKe [ DHEPrUsT MAarHATHOro mons W.
ConporuBinenne o6moTtkun R. Kakod 3apsan mnpoiné€r mo oOMOTKE MpHu
PaBHOMEPHOM yMEHBIIIEHHE TOKa B n=3 pa3a? Ha CKOIbKO U3MEHUTHCS SHEPIrust
MarHUTHOTO MOJIS?

188. OmnpenenuTs MHAYKTUBHOCTh COJICHOMAA, B KOTOPOM IpH
PaBHOMEPHOM YBEJIMYEHUE TOKa Ha  A[=2A »5Heprus MarHUTHOTO TIOJIA
yBEJIMYMBAETCS HA A w=10" Jx. Cpennsig cuia Toka B 1enu /=5 A.

189. Tlo 06MOTKE dIEKTpOMArHuTa, COMpOTUBIEeHUE KOTOpoit R=10 OM u
MHAYKTUBHOCThIO L=2 I'H, Teu€T Tok ¢ cuiion =2 A. Uepe3 kakoe Bpems Iocie
OTKJIFOYEHHS] UICTOYHUKA, SHEPTHsI MAarHUTHOTO 101t OyaeT paBHa W=10 m/[x?

190. DHeprusi MAarHUTHOTO TOJS TOpPOUJANBHOM Karymku (0e3
CEp/ICUHMKA), COCTOSIIEH M3 JABYX OJMHAKOBBIX OOMOTOK, paBHa W=25 m][[x.
OOMOTKH COEAMHEHBI MOCIEAOBATEIbHO. MarHuTHbIe MOJII UX HAIpaBJICHbI B
onHy ctopoHy. Tok B oOMoTke /=5 A. JlnuHa Topouna (1Mo cpeaHen JuHum) /=25
CM, TOINepeuHoe ceueHne S=1 cm”. CKOJIBKO BUTKOB HMEET KakJas Karymka?

191. Bo CkOnBKO pa3 M3MEHUTHCS IIOTHOCTh SHEPIUM MATHUTHOTO ITOJIS
COJICHOM/IA TPY BHECEHHE B HETO KEJE3HOT0 CEp/IEYHUKA, €CIU BEIUYMHA TOKa
HE MEHSETCS, a TUIOTHOCTh SHEPrUU MOJISI MPHU OTCYTCTBHM cepleuHnka o=0,5
Thx/M?

192. Topounm ¢ 3Kele3HbIM CepACYHUKOM JIMHOW [=20 cM uMmeeT
BO3AyIIHBIN 3a30p juumHHON [=0,01 M. Ilo oOMoOTKe TOpomma, coaep:kariei
N=500 BuTKOB, Teu€T TOK /=3 A. OnpeneauTs MIOTHOCTh SHEPTUA MATHUTHOTO
MoJisi B CEpJICYHUKE, €CIIM €ro OTHOCUTEIbHAs MAarHUTHas MPOHUIIAEMOCTh
1=580.

193. CkoybkO ammep-BUTKOB MOTpeOyeTcs I TOro, 4roObl BHYTPHU
COJICHOMJa MaJIoro auameTpa u JmHo# /=0,3 M 00bEMHAs MIOTHOCTh SHEPTUU
MarHUTHOTO oISt Obu1a 0=1,75 JIK/M?

194. Tox B karymkm ymensmwics ¢ [=12 A no [,=8 A. Ilpu sTtom
DHEPIrusl MATHUTHOTO IMOJS KaTylIKM yMeHblmminack Ha AW=2 ]Jlx. Kakosa
WHYKTUBHOCTD KaTYIIIKU U SHEPTHs €€ MarHUTHOTO MOJisi B 000UX CiIydasx?
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195. Ha nnvHHBIN XKeNEe3HBIM CEPAEYHHMK paauycoM R=1 cM HamoTaH
OHOCJIOMHBIN COJIEHOM, cofepkamuil N=10 BUTKOB Ha KaXAblii CAaHTHUMETP
umHbL. OGMOTKA BBITIONIHEHA M3 MEIHOTO HpoBoaa cedenmeM S=1 mm’. Uepes
CKOJIbKO BpPEMEHH B OOMOTKE COJICHOWJA BBIJCIUTHCS KOJIMYECTBO TEILIOTHI,
PaBHOE JHEPrMHM MAarHUTHOTO IIOJISI B CEPJACYHUKE, €CIM OHA MOAKIIOYEHA K
UCTOYHUKY  TOCTOSHHOTO  HamnpsokeHusi?  OTHOCHUTENbHYK) ~ MAarHUTHYEO
MPOHUIIAEMOCTb CEepJIEYHUKA IPUHATH paBHOU 1=400.

196. Pa3mepsl KaTymKd HW3MEHWJIA TaK, YTO €€ WHIYKTUBHOCTh
yBenuuuiaack B n=2 pa3a. TOK B KaTylIku yMEHbIIWIMW B JBa paza. Kak
M3MEHUJIACh SHEPTUs MATHUTHOTO TOJISI KAaTYIIKH?

197. Tlo conenounmy Teu€t Tok /=5 A. JlnmunHa conenoupa /=1 m, ducio
BUTKOB N=500, IUTomaas mnomepedsoro cedenus S=50 cm’. B comeHoun
BCTABJICH JKEJIE3HBIN CEpACYHUK. HaliT SHEPruI0 MarHUTHOTO MOJIA COJICHOUAA.

198*. BHyTpu J0CTaTOYHO JJIMHHOTO JKEJIE3HOTO CTEPKHS, KOTOPBIU
uMeeT GopMy KpYyrioro LWIMHIpA, CO3JaHO OAHOPOJHOE MAarHUTHOE TOJIE,
HaIpaBJI€HHOE BIOJb OCH U PaBHOMEPHO BO3pacCTalolllee cO BpeMeHeM B=kt, rae
k=0,2 Tn/c. Jlmamerp ctepxknHs d=0,3 M. HalTH HaNPsHKEHHOCTh BUXPEBOTO
ANEKTPUYECKOTO NOJIA Ha paccTossHUU n=0,6 M OT OCH.

199*. Toxk B KOPOTKO3aMKHYTOM CBEPXIPOBOJSIIEM COJCHOU]IE
W3MEHSETCSl BCIEIACTBUE HECOBEPIICHCTBA KOHTaKkTa. Co37aBaeMoe ITUM TOKOM
MarHuTHOE ToJe yMeHbInaercss Ha 2% B 4yac. OmnpenenuTh CONPOTUBIICHUE
KOHTAaKTa R, €ClI¥ UHAYKTUBHOCTH cosieHonaa L=1 I'H.

200%*. ITpoBONOYHBIN BUTOK, UMEIOMINK TuTomaas S=100 CM2, pa3pes3aH B
HEKOTOpPOl TOYKe, U B pa3pe3 BKIOUYEH KoHAeHcaTtop EéMkoctu C=10 MkO.
Butok nmomeniéH B 0OHOPOAHOE MArHUTHOE MOJE, JIMHUU UHAYKIHUA KOTOPOTO
NEPHNEHUKYJSAPHbBl K TIUIOCKOCTH BUTKA. WHAYKUIMUS MarHUTHOTO OIS
PaBHOMEPHO HM3MEHSAETCS BO BPEMEHH CO CKOpOCTbio AB/At=5-10" Tn/c.
OnpenenuTs 3apsa KOHAEHCATOpPa.

201*. Ilpm BKJIIOYEHHMH MArHUTHOTO TIOJISI, MEPHEHIUKYISPHOTO K
IJIOCKOCTU BHTKA, paauyca R, 1Mo BUTKy NpoTék 3apsan ¢g. Kakou 3apsn ¢
MPOTEYET MO BUTKY, €CJIU €ro (IIPU HEM3MEHHOM T10JI€) CIOKUTh «BOCHMEPKOID,
COCTOSIIIEN W3 ABYX OKPYKHOCTEH, NPHUYEM, PaauyC MEHBIIEH OKPYKHOCTH
paBeH R/4? T1OCKOCTh «BOCBMEPKUY» TAKXKE MEPIECHIUKYISIPHAS K MAarHUTHOMY
TOJIFO.

202*. TIpoBOJOYHOM KBaJpaTHOM paMKe MacChl M CO CTOPOHOH a

COOOIIAIOT B TOPU3OHTAIBHOM  HAmNpaBICHUH

X X u % HEKOTOPYIO HayaJbHYIO CKOPOCTh. PaMka JBUKETCS B
- L 5 TPAaBUTALIMOHHOM  TI0JIE, TMEPIEHJIUKYISIPHOM K
X X X IocKoCTH  paMku  (puc.8). HWuaykuus moud
9V usmenstercs 1o 3akoHy  B(z)=Bgtkz, tne k -
X X X

NOCTOSAHHBIN KO3 uimeHT. ConpoTUBIEHUE paMKU
Puc. 8 paBHO R. Uepe3 HEKOTOpOE BpeMsi paMKa HAYMHACT
JIBUTAaTbCA C MOCTOSIHHOW CKOpPOCThIO V. Haiitu
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HAaYaJIbHYI0 TOPHU30HTAIBHYIO CKOPOCTh pPaMKH. YCKOpPEHHE CBOOOJIHOTO
nafeHusl.

203*. Omnpenenutb WHAYKTUBHOCTh METIM M3 ABYX HPOBOJOB. [lnuHa
nernu [=1500 M, a aumamerp mpoBoja d=1 MM, pacCTOSTHUE MEXKIy OCSIMHU
MPOBOJIOB @=2 ¢cM. MarHUTHBIM T0OJIEM BHYTPHU MIPOBOJIOB MOKHO MTPEHEOPEYb.

204*.CepaeyHuK COJICHOMJIA MPEJICTABIISIET COOOM KOJIBIIO, COCTOSAIIEE U3
JBYX CJOXEHHBIX KOJIEIl, CEYEHUE KOTOphIX S; M S, W MarHuUTHbIE
MPOHUIAEMOCTH ) U (. CpellHssl JUIMHA JTUHUA MAarHUTHOM MHIIYKIIMU B KOJIBIIE
[, urcno BUTKOB N. OnpeaenuTb UHTyKTUBHOCTh COJICHOU/IA.

205*. Tlo uMAUHAPUYECKOMY METOAY MPOBOAHMKY paauyca r;=0,02 M

Te4€T TOK /=100 A. Cunrtasg npOBOJHUK OYEHb JJIMHHBIM, HAUTH
—20 5| SHEpruIO MarHUTHOTO MO, COCPEAOTOYEHHOTO BHYTPH y4acTKa

MPOBOJAHMUKA JJTUHEI /=1 M (puc. 9).

Puc. 9 206*. K rampBaHOMETpYy, Oa/UIMCTHYECKasl IMOCTOSHHAs

koroporo C=10" Ki/MM u BHyTpeHHee cOmpoTuBIcHHE 7=3 1

OM, TMpUCOEIUHEHO KONIbIO paauycoM 7y=0,1 ™M, U3roTOBIEHHOE U3

AIIOMHUHHEBOI TPOBONOKH cedeHneM S=10" M>. Ha CKONBKO MHJIMMETPOB

OTKJIOHUTBHCSA 3allUMK Ha IIKaje, €CIHM KOJIbLIO, JIeXKAIlee Ha TOPU30HTAIbHOMN

IJIOCKOCTU CTOJa, MOBEPHYTh C OJHOW CTOPOHBI Ha Apyrywo? BepTukaibHas
COCTABIIAIONIAS HAMPSDKEHHOCTH MarHUTHOTO mojst 3emua Hy=40 A/m.
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