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IJIEKTPOCTATUYECKOE I1OJIE.
MPUHIAI CYNEPIIO3UILINN MOJIE

3AJIAHME Ne 1

Toueunsie dnexTpuyeckue 3apsamel | w2 3akpemieHsl. 3apsag 3 MOXKET
nepemeinarbes. OH mepeMenaeTcs. ..

BAPUAHTBI OTBETOB:

1) paBHOMEPHO BJIEBO |

_ + +
2q 1 1 2) ¢ yCKOPEHHUEM BJICBO |
~—— *——————— °
] ¢ 2 ¢ 3 3) paBHOMEPHO BIIPaBO ;

4) ¢ yCKOpPEHHEM BIIPABO .

3A/TAHUE Ne 2

UeTsipe 3apsaa, paBHBIX IO BEIWYMHE, HAXOAATCSA B BepIIMHAX KBaapaTta. Ecnm
3apsiiaM MPEAOCTaBUTh BO3MOXXHOCTh CBOOOHO MEPEMEIIAThCS, TO OHU OYAYT. ..

+q¥ T *q BAPUAHTBI OTBETOB:

! | 1) conmxarbes |

! : 2) ynanarbes

: : 3) HaXOaUTHCSA B YCTOMUNBOM PABHOBECHH |
4) HAXOAUTHCS B HEYCTOMYMBOM PABHOBECHH .

3AJJAHUE No 3
9HeKTpOCTaTquCKOG II0JIC CO3JdHO OJHHAKOBBEIMH II0 BCJIHYHMHEC TOUCUYUHBIMU

sapsgaMu ¢; U ¢o. Ecim ¢;>0 ,a  ¢,< 0, To BEKTOp HANMPAIKEHHOCTH TIOJS B
touke C OpPMEHTHPOBAH B HANPABJICHHH . ...

’ BAPUAHTHI OTBETOB:
O o ——d—4C
q q2 3 DIl;22:3) 3.4 4.
4
3AJIAHUE Ne 4

DIEKTPOCTATHYECKOE TI0JIE€ CO3IaHO ABYMS 3apsnaMu. UeMy paBHA HANPSHKEHHOCTh
nons B Touke A? (a — paccrosHus)

9
4 BAPUAHTBI OTBETOB:

1
V2

SRS . 1. q 1L q
I R 4)(@—5).1{;,5)(@7)1{;

a DkL iy Ty gl
a 2 a a



3AJAHUE Ne 5

DNEKTPUYECKOE TOJIE CO3JAHO OJMHAKOBBIMU IO BEJIMUMHE TOUCUHBIMU 3apsAaaMu (
v ¢>. Paccrosuue Mexy 3apsaamu U ot 3apsaos a0 toukd C paBHO @ . YkakuTe
HANPAB/ICHHE BEKTOPA HAMPSDKEHHOCTH HJeKTprueckoro most E B touxe C | ecin ;

2 1) 4,20, g,>0
BAPUAHTBI OTBETOB: [ ,2 .3 .,4.
C
1 3 2) ¢;>0, ¢><0
BAPUAHTBI OTBETOB: [ ,2 .3, 4.
4 3) ;<0 ,¢,>0
BAPUAHTBI OTBETOB: [ ,2 .3, 4.
e 1 1) ¢,<0 , ¢,<0
BAPUAHTBI OTBETOB: [ ,2 .3 .,4.
3AIAHUE Mo 6

Eciu mOTEHIMan >IeKTPOCTATHYECKOrO MOJA HAa MOBEPXHOCTH METAIMYECKOM
sapsbkeHHOM cdepsl pamguycom 1 M pasen 40 B, To moreHmuan mons B TOYKE Ha
paccrosaun 0,5 M ot nentpa cdepsl paseH ...

BAPHMAHTBI OTBETOB: 1) 0B; 2)20B: 3)40B: 4) 80 B.

3AJTAHUE Ne 7
Ecmu MNOTCHOHUAI JJICKTPOCTATHYCCKOIO IIO0JA Ha IMOBCPXHOCTH METAIUTHYECKOU

sapsbkeHHoM cdepsl pamguycom 1 v pasen 40 B, To moreHnman mons B TOYKE Ha

paccrogaun 2,0 M oT ueHTpa cdepsl paBeH ...
BAPUAHTBI OTBETOB: 1) 0B: 2) 20B; 3)40B; 4) 80 B.

3AJAHUE Ne 8

PaGoTa cuil IIEKTPOCTATHYECKOTO MO NPH TIEPEMENEHUH 3apAaa ¢ U3 Toukd [ B
touky 2 pasna 20 [[oic, a w3 Toukm 2 B Touky 3 paena 30 [{owc. Uemy paBna
paboTa Py NEPEMEILEHUH TOTO K€ 3aps/1a U3 TOUKK 3 B TOUuKy /?

; BAPUAHTbBI OTBETOB:

5 1) 10 Joe:  2) 50 Joc:
3) =10 [, 4)—50 Jxc .



Yrazanus k 3aoanusim No | — 8
3akoH Kynona. Cuna B3aMMOJEHCTBHS MEXKAY ABYMA TOYEYHBIMH 3apsiamMu (| H
g , HaXOJAIMMUCS HA PACCTOAHUUA 7 APYT OT Apyra:

F= k% (k = 1 , & — DOIEKTPUUYECKas  TOCTOSHHas).
r dre,
N
> 2 F R
HarpsxEHHOCTD  3MEeKTPOCTATHIECKOr0 momsa 1% ; k= q_ , rtme F— cuma ,
0

I[eﬁCTBYIOIl[aﬂ Ha MOJIOKUTECIILHBIA 3apan qo , HOMeIl[eHHBIﬁ B JaHHYIO TOYKY IIOJIA.
HaprDKéHHOCTB SJICKTPOCTATHYECCKOI'O I10JIA, CO3JAaHHOI0 TOUYCUHBIM 3apAaa0oM ¢ Ha

1 ¢
paccTOAIHUU ¥ OT 3TOrO 3apsaa: E= .
dre, r
Ecnm mone co3mano cucreMol 3apsanoB ¢y ., 2 ...., (y , TO HANPSHKEHHOCTH

PE3YIBPTUPYIOLICTO MOJIA: E= El + E‘2 +...+ En riae E; ) E‘2 gese ,En —

HAIPSHKEHHOCTH TOJICH, CO3TaHHBIX KAXIBIM U3 OTACIIBHBIX 3aPSI0B (1 , G2 ,..., (y.
[ToTeHIMaT JIEKTPOCTATHUECKOTO TOJIS, CO3MaHHOTO TOYEYHBIM 3apsaoM ¢ Ha
paccrostHEE 7 OT 3toro 3apsma; @ = .

drs, r

[ToTeHIMaN DIIEKTPOCTATHUECKOrO IOJS, CO3JAaHHOTO PAaBHOMEPHO 3apsKEHHOM
cepoit paguycom R,

I q
HA PACCTOSAHMHM OT LieHTpa cepol 7 > R : » = (g —3apsan chepsl ) ;
dre, r
» L 4
Ha paccTosHuK OT entpa chepel # <R : ¢ = const (¥ = - ).
4re, R

DIEKTPOCTATUYECKOE TIOJIE ABISAETCS HOMeHyudnvHbiM, T. K. padora A cun
3JIEKTPOCTATHYECKOTO OIS 110 TIEPEMEIIEHHIO 3apAaa ¢y U3 TOukh | B TOYKy 2 He
3aBUCHT OT (POPMBI IIyTH, a OMPEAEIISIETCA TONBKO PA3HOCTHIO MOTEHIUAJIOB () TIOJS B

HAYAIBHOM () ¥ KOHEUHOI (Q0,) Toukax Tpaekropun: A = gy (@; — ¢5) .
PaGoTa CHJl  SIEKTPOCTATHYECKOrO TMOJSA MO  TEPEMENICHHIO  3apsga  Io
NPOU3BOJIHOMY 3aMKHYTOMY KOHTYPY PaBHA HYJTIO.



CBA3b HAIIPSIKEHHOCTH U IIOTEHIHAJIA

3AJJAHUE Ne 9
Ha pucyHke npuBeneHa KapTUHA CAJIOBBIX JIMHUM 3JIeKTpocTaTudeckoro nois. Kakoe

COOTHOIIIEHHE ISl HAMPSKEHHOCTEN [ M MOTEHIMAIOB () B TOYKAX I n 2 Bepno?
BAPUAHTBI OTBETOB:

p 1) E1:E2, (01>(02,'

2) E;>Ey, 91>

3) E;>E,, 91 <¢;

1 4) E1<E2, ¢1>¢2"

5) E;<E;, @;<@,
6) E;<E,, ¢;=0;.

3AJAHUE Ne 10
Ha pucyHke npuBeneHa KapTUHA CAJIOBBIX JIMHUM 3JIeKTpocTaTudeckoro nois. Kakoe

COOTHOIIIEHHE ISl HAMPSKEHHOCTEN [ M MOTEHIMAIOB () B TOYKAX I n 2 Bepno?

BAPUAHTBI OTBETOB:
1) E;,=E>, Q= @2,

2
2) E;>Ey, 91>
3) E/>E,,  9<¢;
] 4) E,<E,, @ >¢2;
5) E/<E;, ¢;<¢;
6) E/<E,, ¢;=¢,.

3AJAHUE Ne 11
[Tore co3maHo OCCKOHEUHOW  PaBHOMEPHO  3apsKCHHOW — TUTOCKOCTHIO ¢

MOBEPXHOCTHON IUIOTHOCTBIO 3apsaAa +t0 . VYKaKATE HANpPaBICHUE BEKTOPA
IPaJMEHTa NOTEHNUAA B TOUKE A.

+ BAPUAHTBI OTBETOB:

4 4 H1;, 2)2; 3)3; 4)4.

++ + + +
[\



3AJTAHUE Ne 12
OJIEKTPUUECKOE  TOJie  CO3/IaHO  ABYMA  OECKOHEUHBIMH  TApaUIeIbHBIMHU

3aPAKCHHBIMH IINIOCKOCTAMH, C ITIOBCPXHOCTHBIMH IINIOTHOCTAMM 3apsAd0B +2 0 U—0.

Ha PHCYHKC ITOKa3aHa KaUCCTBCHHAA 3aBHCHMOCTH IMPOCKIIMH Ex OT KOOpAHHATHI X
BHC IUIACTHH U MCIKAY INNIACTHHAMM:

L,

+20 -0

[IpaBunibHO OTpaXkaeT XapakTep U3MEHEHHS MOTEHIIMANA () 3TOTO Mo rpaduk ...

1) ¢ 2) ¢ /
™~

N . S
TN |/
3) 0 4) 0

™\ I\
0// x 0 \ x

BAPUAHTLI OTBETOB: 1) 1; 2)2; 3)3; 4)4 .



3AJTAHUE Ne 13
OJIEKTPUUECKOE  TOJie  CO3/IaHO  ABYMA  OECKOHEUHBIMH  TApaUIeIbHBIMHU

3apSHKEHHBIMU TUIOCKOCTAMM, ¢ MOBEPXHOCTHBIMHU IUIOTHOCTAMH 3apiioB —20 U
+0¢. Ha pucyHKe nokasaHa KaueCTBEHHAs 3aBUCUMOCTh TPOEKIMHU F, OT KOOpAMHATHI

X BHC IUIACTHH U MCXKAY IINIAaCTUHAMU:

E

20 +o

[IpaBunibHO OTpaXkaeT XapakTep U3MEHEHHS MOTEHIIMANA () 3TOTO Mo rpaduk ...

1) ¢ 2) ¢ -
™~

N
TN N
3) 7 4 4

AN AN
0// % 0 \ x

BAPUAHTBI OTBETOB: 1) /; 2)2; 3)3; 4 4 .



3AJIAHHUE Ne 14

[Inockwuii KOHAEHCATOP MEXKAY OOKIAAKAMU COJAEPKUT An3nekTpuk. KonaeHcarop
NOJKITIOYMIIA K KCTOUHUKY HAMPSDKEHUS, a 3aTeM yIaluiu An3JeKTpuk. Uto npu
3TOM MPOU3OIILIO?

A) EMKocTh KOHIeHCATOpa yMEHbIIMIAch. b) HanpskeHHOCTh MO YBETHUUIach.
B) 3apsaa na oOkiagkax yMEeHBIIUICH.

BAPUAHTBI OTBETOB:

1) Tompko A; 2) tombko b ; 3) tompko B; 4) tonktko AuB; 5) A,b,B.

3AJAHUME Ne 15

[Tnockuii KOHAEHCATOP MEKAY OOKIaAKaMU COACPKUT Au3NeKTpuK. KoHneHncarop
MOJKJIFOUMIIA K HICTOYHUKY HANPsXKSHHsI, a MOCIIE 3apsAKKM KOHAEHCATOPa OTKIIFOUHIIN
€ro U 3areM yAATWIN AUIEKTPUK. YTO NpH 3TOM NPOM301LIO0?

A) EmkocTh KOHAEHCaTOpa yMeHbIUIachk. b) HanpskeHHOCTS MOJIA yBeIUUYMIIACS.
B) Hampsoxenune Ha oOKTagkax yBETHUHAIOCH.

BAPUAHTbBI OTBETOB:

1) Tomeko A;  2) tonmeko b; 3) tompko B; 4) tonktko AuB; 5) A,b,B.

Vrkazanue x zaoanuam No 9 - 15

Hal'lpﬂ)KeHHOCTB SJICKTPOCTATHUCCKOIO IIOJIA E U IIOTCHIHUAJI (0 CBA3AHbL MCIKIY
—>

coGoit cootHomennem: F = — grad ¢.

. _Op

[poekuws BeKTopa HanpsbkeHHocTd LU Ha koopauHartHyO ock OX | E . = P
X
CusioBbIE JIMHUU 3JICKTPOCTATUYECKOTO MOJIsi HAMPABJIECHBI B CTOPOHY YMEHBIIECHUA
MOTEHIMAJIA, @ UX T'YCTOTAa MPSAMO MPONOPLHHOHAJIEHA BEJTMUMHE HAMPSKEHHOCTH.
HampskeHHOCTB 3JIEKTPOCTATHYECKOr0 MOJIsI, CO3IAHHOI0 OECKOHEYHOM paBHOMEPHO
o}

3apSKEHHON TUIOCKOCTBIO: L = —2 ( 0 — IOBEPXHOCTHAS TUIOTHOCTH 3apsija ).
g

0
DnekrpoéMkocTh C IIIOCKOr0 KOHIEHCATOPa ONMpENeNsSeTcss BEJIMUYMHON 3apsana ¢ ,
HEOOXOMMUMOr0 JUIs CO3JaHMs Pa3sHOCTH NOTeHHManoB (Hampsukenws) U  Ha
q
TR
DOnexktpoémkocth C MIIOCKOTO KOHIEHCATOPA 3aBUCUT OT ILIOIAAX S 0OKIamoK

KOHACHCATOpPAa, PaCCTOAHMUA d MCIXKIAY HUMH H I[HIBHGKT’pH‘{eCKOﬁ IMPOHHUIIACMOCTH &
EEQS
0

o0KTaIKax KoHaencaropa enmunHoii 1 B: € =

JAUIJICKTPHUKA, PACIIOJIO0KCHHOI'O MCIKAY O6KJ'IaI[KaMI/I KOHACHCATOPA. C =

Hanpsbxkendocts mons  E - BHyTpu KoHaeHcaropa W Hampsbkenue [/ Ha ero

oOkmagkax cesasanbl cootHomenuem: £ = U/d (d —  paccrosume mexmy
oOKJTaIkaM¥ KOHACHCATOPA).



TEOPEMA I'AYCCA VI JJIEKTPOCTATUYECKOI'O 11OJIA

3AJAHUE Ne 16

Toueunslit 3apsan ¢ HaxoauTcs B LEHTpe cdepuueckord moBepxHocTH. Ecnm

n00aBuTh 3apsad ¢ 3a mpenaenaMu cdepbl, TO TMOTOK BEKTOpPA HAMPSKEHHOCTH
—

3IIEKTpOCTaTHYecKoro nonsa E  uepes moepXHOCTH cepsl. ..

BAPUAHTBI OTBETOB:
1) ymenpmuTcs;  2) yBeNUYHUTCA,  3) HE UBMEHUTCA.

3AJJAHUE Ne 17
JlaHa crcTeMa TOYEUHBIX 3apPAN0B B BAKYYME M 3aMKHYTHIE IIOBEPXHOCTH S;, S5,

u ;. IloTok BeKTOpa HANPSIKEHHOCTH DJIEKTPOCTATUUECKOTO OIS PABECH HYIIO
yepes. ..

BAPUAHTBI OTBETOB:
1) moBepXHOCTH O3 ;

2) noBepxHOCTH S U S3;
3) HOBEPXHOCTH ) ;

4) HOBEPXHOCTH S .

Vxazanus xk 3a0anusim NoNe 16, 17

l

[ToTok BEKTOpa HANpPA)KEHHOCTH SIEKTPOCTATUUECKOTO  MOJIA E uepes
3JIEMEHTAPHYIO IOMAAKY dS :

d® = EdS,

rae dS — BEKTOp, PaBHBIH 110 BEJIMUYMHE IUIOMIANN IUIOAAKH dS

¥ HANPABJICHHEIH 110 BEKTOPY HOpMayi 1 K miomanke dS .

[ToTok BekTOpa E 4epe3 3aMKHYTYIO TOBEPXHOCT O
& — % Eds .

S
ITo teopeme  Octporpajackoro — ['aycca moTok  BEKTOpa HANPSKEHHOCTH

SIIEKTpOCTaTHYecKoro E  momst B BakyyMe dYepe3 MPOM3BOIBHYIO 3aMKHYTYIO
MOBEPXHOCTh ~ PAaBEH  OTHOUICHWIO  BEJIMUMHBI  3JIEKTPUUECKOTO  3apsja,

OXBATBIBAEMOI0 3TOM MOBEPXHOCTHIO, K JIEKTPUUYECKONU TTOCTOAHHOU &) , TO €CTh

@»:j(;Ed.?:i

€p

LA



10

3AKOHBI ITOCTOSAHHOI'O TOKA

3ATAHUE Ne 18

Ha pucynke mpencraBiieHa 3aBUCMMOCTh IUIOTHOCTH TOKA J , MPOTEKAIOLIETO B
NPOBOAHKKAX 1 W 2, OT HANPSHKEHHOCTH 3JIeKTpHyeckoro monst £ . OtHomeHue
YAENBbHBIX CONPOTHBIICHUI STUX DIEMEHTOB [ /0> PABHO ...

Jyen. ed. 1

v eo.

BAPUAHTLI OTBETOB:
D14,  2)12; 32 4)4

3ATAHUE Ne 19

Ha pucynke mpencraBiieHa 3aBUCMMOCTh IUIOTHOCTH TOKA J , MPOTEKAIOLIETO B
OpOBOAHKMKAX 1 M 2, OT HaNPSHKEHHOCTH JeKTpuueckoro moyis £ . OTHoieHue
YAEIBHBIX IPOBOIMMOCTEN ITHX 3JIEMEHTOB Y;/Y> PaBHO ...

J.yen. ed. 1

BAPUAHTLI OTBETOB:
D14, 212,  3)2; 4)4



11

3AJJAHUE Ne 20
Ha pI/ICYHKe IIOKa3aHa 3aBUCUMOCTEL CHUJIBI TOKA B 3HeKT’pI/I‘leCKOﬁ e oT BpeMeHI/I.

3apsia, npoleanii no NpOBOHUKY HA UHTEpBasie Bpemenn ot 0 10 5 ¢ paBeH ...

I A ]

20 — |

|
.

10 | |
|

t o
BAPUAHTBI OTBETOB:
1)75 MmKn ; 2) 100 MK ; 3) 150 MK ; 4) 200 MK .
3AJJAHUE Ne 21

Ha pucynke k 3aganuro Ne 20 mokazaHa 3aBUCUMOCTb CHJIBI TOKAa B JICKTPUUECKOM
LIEMH OT BPEMEHHM. 3apsa, MPOIISAIINANA M0 MPOBOJHUKY HAa MHTEpBaje BpemeHu oT 0
1o 10 ¢ pasen ...

BAPHAHTBI OTBETOB:
1) 75 mKn ; 2100 MKn;  3) 150 MK ; 4)200 MK .

3AJTAHUE Ne 22
Ha pucysnke k 3amanuto Ne 20 moka3zaHa 3aBUCMMOCTb CHJIbI TOKA B SJICKTPUUECKON
LEMA OT BPEMEHU. 3apAjl, NPOILICAIUNA O MPOBOJHUKY HA WHTEPBAJIEC BPEMEHHU OT

10 ¢ no 15 ¢ paBen ...

BAPHAHTBI OTBETOB:
1) 75 mKn ; 2100 MKn;  3) 150 MK ; 4)200 MK .

3AJIAHUE Ne 23

Ha pucynke k 3aganuro Ne 20 mokazaHa 3aBUCUMOCTb CHJIBI TOKAa B JICKTPUUECKOM
IIeMH OT BPEMEHHU. 3apsj, MPOIIeAIINHA M0 MPOBOAHHUKY HA MHTEPBAJIC BPEMEHH OT
10 ¢ no 20 ¢ paBeH ...

BAPHAHTBI OTBETOB:
1) 75 mKn ; 2100 MKn;  3) 150 MK ; 4)200 MK .
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3ATAHUE Ne 24
Ha pucyHke moka3aHa BOJbT-aMIEPHAS XapPaKTEPUCTHKA HEKOTOPOM nenu. Uemy

IPUMEPHO PaBHA MOILHOCTD, MOTPEOIseMas LENbIO, NPy Hanpsokeauu 30 B 2

L mAp
100 BAPUAHTBI OTBETOB:
60 / 3)3Bm; 4)30 Bm ;
5) 1000 Bm .
40 7
20 /
e _
0 10 20 30 40 50 ¢ p
3AJIAHUE Ne 25

BonbT-amMmnepHas XxapakTepUCTHKAa aKTUBHBIX 3JIEMEHTOB Lienu 1 u 2 mpenacraBieHa
Ha pucynke. OtHomenue momHocTed P /P, BRLIENAIOMUXCA HA 3THX SJIEMEHTaxX
npu Hanpsokenun 20 B pasHo. ..

Ha pucyHke moka3zaHa BOJIbT-aMIIEpHAs XapaKTEPUCTUKA HEKoTopou nenu. Uemy
IPUMEPHO PaBHA MOILHOCTD, MOTPEOIseMas LIENbIO, NPpH Hanpsokeauu 30 B ?

I umA
[ M /1 BAPUAHTHI OTBETOB:

N 1) 1/4; 2)1/2;
0 T T 3)2; 4)4

0 10 20 30 40 U B

3AJTAHUE Ne 26
BonbT-amMmnepHas xapakTepuCTUKA aKTUBHBIX 3JIEMEHTOB 1ienu | u 2 npeacrasieHa

Ha pucyHKe K 3aaannto Ne 25. Otaomenue Momaoctel P /P, Beiaensomuxcsa Ha

3THUX dneMenTax mpu Toke cunoii 10 MA pasno. ..
BAPUAHTBI OTBETOB:
D14, 212, 3)2; 44
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Yrazanue k zaoanusm No 19-26
Cuna »leKTpUYeCKOro TOKa B IIPOBOIHUKE:

dt’
rae dq — BenwuuHAa 3apsaa, NPOTEKAOIIETO YePe3 MONEPEUHOE CEUEHHE TPOBOIHUKA
3a Bpema df.
[[TOTHOCTB AAEKTPUUECKOTO TOKA !

J = g -
rae S — mWIomaak NonepeuHoro CeueHus MPOBOTHUKA.
[11OTHOCTD AMEKTPUIECKOTO TOKA J MPSAMO MPOMOPLHUOHAIbHA HAMPAKEHHOCTH

dNIEKTpUUECcKoro noyia E

j=y-E ( mapdepennmanpraas popma 3akona Oma ),
rle ) — yAelbHAs JJIEKTPHUECKast POBOAUMOCTS,

1
V=== ( p — yAeIbHOE 3IEKTPUUECKOE COMPOTHUBIICHHE).

Yo,

Bemnuuna 3apAaad, NPOTCKIICIO 4YCPe3 MOIICPCUHOC CCUCHHUC ITPOBOIHHKA 34 BPCMA
dr: dq =1-dt ,

a 32 MPOMEXYTOK BpEMEHU [ OT [ 1o I

q = J']-dl‘ (ecrm [ =const ,to q=1-(1,—1)).

3
['eomempuueckuii CMbLCII ONPEOeneHH020 UHmMe2pand J. f (x ) dx :

p
3HaueHHe ONPENENIEHHOro UHTerpana or Gpynkuun y=f(Xx) na orpeske [a, b] pasro
miomany (GuUrypsl mox KpuBod y=f(x) Ha xoopmumatHOi mwiockoctw X(Oy, T.e
miomany (GUIyphl, OrpaHUYEHHOM CcBepxXy rpaduxom (ynkmuu y=f(X), cnesa u
cIpaBa — OTPE3KaMHM NMPAMBIX X=d, X=b, a causy — ocero OX.

Momnocts P snekTprdeckoro Toka cunoil [ , MpoTEKaromero 4epes MpOBOIHMK
compotuBiieHueM K (MOIIHOCTE  BBIAENCHHA  TEIJIOTHl HA  MPOBOJHHKE
UZ

conporunenuem K ): P=I"-R= ? = I'U,

rae U — nanpsbkeHue Ha MPOBOIHKKE.
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MATHUTHOE TOJE CUCTEMBI TOKOB
3AJJAHUE Ne 27

Ha pucyHke n300pakeHbl CEUCHUS BYX MapaICIbHBIX MPSIMOJUHEHHBIX JJIMHHBIX
NPOBOAHMKOB C NPOTHBOMOJIOKHO HANMpPAaBIEHHBIMU Tokamu, npuwaém [;=21, .
Wuaykiuss B MardHuTHOrO MOJIS paBHA H)JH0 B HEKOTOPOM TOUKE y4acTKa ...

I; : I, BAPUAHTBI OTBETOB:
(*) :
a =~ b l c & d DHa; 2)b; 3)c;, 4 d.
3ATAHHE N 28

Ha pucynke  wu3zo0paxkeHbl  ABa  OECKOHEUHO  JJIMHHBIX  IPOBOJHMKA,
HEPNEHAMKYIAPHBIX IOCKOCTAM uepTexa. Toku TexyT "ot Hac", mpuuem [; = 2/, .
B kakoil U3 yKazsaHHbIX TOYEK UHIYKIHUS B MarHMTHOrO MoJIs paBHa HYiio?

)i
a a L oa a o 2oy BAPUAHTBI OTBETOB:
° ® ® ® ® ® °
A b B s Y
WA, )b, 3B, HI'; 5].
3AJTAHUE Ne 29

BeKTOp MAarHUTHOM MHAYKIUH B TOUuke A IO, CO3JaHHOTO JBYMS MapauIeIbHBIMKA
onvHakoBbiMH 10 cuiie ([; = [5) npAMONMHEMHBIMM TOKAMH, TEKYLIMMH B
OJWHAKOBOM HAITPABJICHUHN, OPUCHTUPOBAH BIOJb ...

2

) BAPUAHTbBI OTBETOB:

1) Al; 2)A2; 3)A3;, 4)A4.
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3AJJAHUE Ne 30

BGKTOp MAarHuTHOM HHAYKIIUW B TOYKC A IIOJIsA, CO3aHHOIr0 ABYM: MMapalIC/IbHBIMHA

onvHakoBbiMH 10 cuiie ([; = [5) npAMONMHEMHBIMM TOKAMH, TEKYLIMMH B
MPOTHUBOIOJIOKHBIX HAMPABJICHUAX, OPUEHTUPOBAH BAOJIb ...
2
A
) 3
BAPUAHTBI OTBETOB:
4

| Al . 2)A2. 3)A3. 4) A4 .

]] ]2

Vrkazanue x zaoanusam No 27 — 30

—

Mojysib BEKTOpa MArHUTHOM MHAYKUMH B MOJjs, CO3MaHHOIO MPAMOJMHENHBIM
OECKOHEUHBIM IPOBOJHMKOM ¢ TOKOM cwio [ | B mpousBoiabHOM Touke M

HAXOJAIENCS Ha PACCTOSHUM 7 OT IPOBOJHMKA:

o 21
B = — + — (up— maruuTHas nocTosHHas ) .

4 r
Harpaenenne Bextopa B B Touke M COBIAZAET C HAPABICHUEM KacCaTENbHOM K
CHJIOBOM JIMHMM MArHMTHOIO TIONS, T.€. C HANPaBICHUEM KACATEIbHOM K
OKPY)KHOCTH, JIEKAIEH B IUIOCKOCTH, IEPINEHAMKY/ISPHON MPOBOJHUKY C TOKOM, M
npoxoasAiei yepes Touky M.
Harpaenenne CWIOBbIX JIMHHMII MATHATHOTO IOJS, KAK M HAIDABICHUE BEKTOpA B
MOKET OBITb ONPENENEHO ¢ HOMOWIBIO Mpasuid Oypasuuxd (Apasuid npasoeo
GuHMA): €CIH TIPH BPAIIEHAU PYKOSITKU OypaBuMKa OH CMEMIAETCS 110 HANPABIECHUIO
TOKA, TO HAMPAaBJICHUE BPAILATEILHOTO IBMKEHHS PYKOSATKH YKAXKET HAIPABJICHHE
CHJIOBBIX JIMHUIl MATHATHOTO IIOJIS M BEKTOPA MAHUTHOM HHAYKIHH B.

Eciiu MarHuTHOE TONE CO3MAHO HECKOonbkumu TokKamu 1; , [, , ... . I, , 1O
MArHUTHAs UHAYKIMS PE3YJILTHPYIOLIErO MATHUTHOIO MO B
B:Bl+82+"'+Bn;

rne By,B,,..,B, — MaruuTHele MHIYKUMU TOJEH, CO3JAHHBIX OTAEJILHBIMH
tokamu 1;, 1, ....1,.
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JEACTBUE MATHUTHOI'O IOJIA
HA IMPOBOIHUK C TOKOM U HA ABUKYIIUIICS 3APSII

3AJTAHME Ne 31

Ha pucynke uzobpaxén nposomuauk LM maccolt m , nogBelIeHHBIH B MArHUTHOM
NOJIE HA HUTAX, YepPe3 KOTOPhIE TEUET HJIEKTPHUUECKUM TOK. YKaKHUTE NMPAaBUILHYIO
KOMOMHALMIO HamnpasjieHuii Toka B nposoguuke LM w Bekropa HHAyKLUH

MarHUTHOTO noyis B | uroOBI CHJIa HATSHKEHMS HUTEH CTajla PAaBHOM HYJIIO.

NN AN BAPUAHTBI OTBETOB:
1) Tok B Hanpasnenuun M-L, Bor nac ;

2) Tok B Hanpasiaenun L-M, B or Hac |

3) Tok B Hanpasnenun M-L, B BBepx ;

7 / Y 4) Tok B Hanpasjenun L-M, B Buus .

3AJIAHUE No 32
BOnu3M UIMHHOTO NPAMOJMHEHHOrO MPOBOJHMKA ¢ TOKOM [ (Ha PUCYHKE TOK
HampaBJIeH OT HAac) HPOJIETAeT SIEKTPOH. YKa3aTh HampasjieHue cuibl JlopeHna,
neicTByromei Ha snexTpon B Touke C.

BAPUAHTBI OTBETOB:
1) BieBo ; 2) BIpaBo ;
7 3) k HaMm ; 4) ot Hac ;
07 C 5) cua paBHA HYJIIO .

3AJAHUE Ne 33
I[None co3mano AByMs napajieabHbBIMU JJTMHHBIMU IPOBOaaMu ¢ Tokamu 1;=1,=1.

Yepes touky A nponeraer snextpon (pucyHOK). Kak HanpapieHa cuia,
JNEHUCTBYIOIIAS HA AIEKTPOH?

BAPUAHTBI OTBETOB:
v l)Bneso; 2)Bmpaso;
1K YI é 4 3)BBepx ; 4)BHU3 ;

5)xHam ; ©6)oT Hac .
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3AJAHUE Ne 34
B marauTHOM TONie MBYX OCCKOHEWHO MJIMHHBIX MapaUICIbHBIX TPOBOJHUKOB C
OJIMHAKOBBIMHA TOKAMH TIPOJIETACT AJICKTPOH (pucyHOK). Kak Hampasiena cuia,

JEHCTBYIOIIAsA Ha SJIEKTPOH B Touke A?

/ /

s ¢ & Q BAPUAHTbBI OTBETOB:
1)BneBo; 2)Bmpaso;
3)BBepx ; 4)BHH3;

# 5)xHam ; ©6)oT Hac .
y.
3AJJAHUE Ne 35

ITepuon oOpailieHust 3aps>KEHHOM YacTHIbl MO OKPYXHOCTH B  OJAHOPOJHOM
MAarHUTHOM IOJI€ MPH YBEJIMYEHUH CKOPOCTH YaCTHULIBI B IBa Pasa...

BAPUAHTBI OTBETOB:
1) yBenmumresi B 4 paza; 2) yBenmuuuTcs B 2 paza; 3) HE UBMEHUTCS |
4) ymeHsImuTcs B 2 paza ; 5) ymeHwmmTCs B 4 pasa .

Yrkazanue x 3aoanusim No 31 — 35
Ha snement mposognuka dl ¢ Tokom [ | TIOMEIIEHHBII B MAarHMTHOE MOJIE C

VHAYKLUEN B JIEUCTBYET CHJIA! dF =1 [Et'. §] (ﬁ— cuia AMrepa).
Monynb BekTOpa dF: dF =1-B - sina - dl (@ — yron Mex1y BEKTOpaMu dln §)

Hampapnenne Bextopa (F MOXKHO ONpENeNuTh MO Hpasuiy Jjesoti pyku (eciau
CUJIOBBIC JIMHUM BXOJAT B JIAJIOHb, @ YETHIPE BHITAHYTHIX MaJiblla PaclojaratTcs Mo
TOKY, TO OTBEAEHHBIN OOJIBITION TMAJIeI] YKAXKET HAMPABIICHUE CHJIBI AMIIEpa).

—

Ha 3apan ¢ , OBWKYIIEHCA CO CKOPOCTBIO U B MAarHWTHOM IOJI€ ¢ MHAyKUmeid B
JEHCTBYET cHia E: =q [T m ( E — cwta Jlopenma ).

Moayns BekTOpa F: . F,=q v B sin a,rne o — yron mexay Bektopamu U u B
Hampasnenue Bektopa !?1 MOXET OBITh ONPEACICHO IO NPABULY €8Ol pyKu IS
JBIDKYIITUXCS TTOJIOKHATEIIBHBIX 3apSIIOB M TI0 NPAGULY NPAGOTi pyKu TSl ABHXKYIITUXCS
OTPHUTIATENBHBIX 3aPSA0B (€CJIA CHIIOBBIE TUHAW MAarHATHOTO TOJISA BXOJAT B JIaJOHb,

a YEThIPE BBITAHYTHIX MaJiblla PACMOJIAratOTCA MO CKOPOCTH ABMKEHUS YaCTHUIIbI, TO
OTBEIEHHBIN OOJIBITION MaJIeI] YKaXEeT HanpaBJiecHue cuiibl JlopeHntia).
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PAMKA C TOKOM B MATHUTHOM I1OJIE

3AJTAHUE Ne 36

PaMKa ¢ TOKOM ¢ MAarHUTHBIM MOMEHTOM D,,, , HANPaBJIEHKE KOTOPOrO YKa3aHO Ha

PUCYHKE, HAXOJIUTCA B OJTHOPOJIHOM MAarHAUTHOM MoJie. MOMEHT CHJI, IEUCTBYIOIINH

Ha PaMKy, HAMpaBJEH ...

BAPUAHTbBI OTBETOB:

N
TN

I)xkHam;  2) ot Hac;

sl

3) BIIOJTb BEKTOpA B ;

3AJJAHUE Ne 37

4) mepneHANKYJIIPHO BEKTOPY B.

PaMka ¢ TOKOM ¢ MarHUTHBIM MOMEHTOM P, , HAlIPaBJIEHHE KOTOPOro YKa3aHO Ha

PUCYHKE, HAXOJIUTCA B OJTHOPOJIHOM MAarHAUTHOM MoJie. MOMEHT CHJI, IEUCTBYIOIINH

Ha PaMKy, HAMpaBJEH ...

BAPUAHTbBI OTBETOB:

I)xkHam;  2) ot Hac;

N\ P
AN

> B 3) BIIOJTb BEKTOpA B ;

4) mepneHANKYJIIPHO BEKTOPY B.

Vxazanue k 3a0anusim Ne 36, 37
MowmenrT cunel Amnepa ( M), neficTByrommii Ha paMKy IUIOIAABIO S ¢ TokoM [ |

-3 — L =
TIOMEIIEHHYIO B MarHUTHOE mone ¢ naaykmueir B © M = [ p,,B] .

| Pn B — BexTOpHOE IpOU3BEACHNE BEKTOPOB Pyyy U B

P — BEKTOP MAarHUTHOTO MOMEHTA PaMKH ¢ TOKOM;

- _ — .

Pm = ISn >

1 — BEKTOP HOPMAJIH K INIOCKOCTH PAMKHU C TOKOM;

—

HaIpaBJICHUC BCKTOpA T OOpPEACICTCA II0  Npasuy
Oypaguuxa (npasuiy npasoco 6UHMA). €CIIA HATIPABIICHHUE
BpaIllaTeIbHOTO  JABMIKCHUA PYKOITKM OypaBuMka B

INIOCKOCTH BHUTKa ¢ TOKOM COBIAAACT C HAIIPABJICHHUCM
TOKa, TO 6ypanI/H< CMCIIACTCA IO HAIIPAaBJIICHHUIO BCKTOpPA

HOpMAH 1 .
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MowmeHT cunbsl AMmnepa, AEHCTBYIOIIMA Ha PaMKy € TOKOM B MarHMTHOM IIOJIE,
CTPEMUTCA COPHEHTUPOBATh MArHUTHBIM MOMEHT Py, PaMKA C TOKOM IO
HaITPaBJICHUIO MATHUTHOTO TOJIA.

ABJIEHHUE DJIEKTPOMATHUTHON UHAYKIIAN

3AJAHUE Ne 38
Eciu mpoBONOYHYIO PaMKy IDIOIAABIO O, INIOCKOCTh KOTOPOM NEPHEHAMKYIApPHA

MarHUTHOMY IOJIIO ¢ HHAyKuued B, nosepuyts Bokpyr ocu OO’ nHa 180° 3a Bpewms £,
to cpennsa O /1C mHaAyKIMK, BOSHUKAIONIAsA B TPOBOAIIEM KOHTYpe, OyJeT paBHa. ..

OI
I
~
| BAPUAHTBI OTBETOB:
| - BS 2BS
| ©B 1)7;2)7;3)BSt,-4)ZBSt;5)O.
!
'O
3AJIAHUE Ne 39

Ha pucyHke mokasaH JIMHHBIA TPOBOJHHUK C TOKOM, OKOJIO KOTOPOTrO HAXOJMUTCA
HeOoublllas mpoBoAsmias pamka. [lpu ABMKEHUM paMKKA OT MPOBOJHUKA CO

CKOPOCTBIO V, B PAMKE ...

__________ BAPUAHTbBI OTBETOB:
1) BO3HHKHET WHAYKITHOHHBIA TOK
1 2
B HanpasyieHuu 1-2-3-4 ;
2) BOBHUKHET WHAYKITHOHHBIA TOK
B HanpasyicHu# 4-3-2-1;
3 3) UHAYKITMOHHOTO TOKA HE BOSHUKHET .

3AJTAHUE Ne 40
Ha pI/ICYHKe ITIOKa3aH I[J'IHHHI)Iﬁ HpOBOI[HI/IK ¢ TOKOM, OKOIJIO KOTOpOFO HaXOJIUTCA
He6OJ'II>H_Ia$I HpOBOI[fIH_[aﬂ paMKa. HpI/I BKIIOUCHHUHU B HpOBOI[HI/IKe TOKa 3a1aHHOI'O
HaIIpaBJICHHUA, B PAMKC ...

Ji BAPUAHTbBI OTBETOB:
— 1) BO3HUKHET UHAYKIIMOHHBIA TOK
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B HanpasyieHuu 1-2-3-4 ;
2) BOBHUKHET WHAYKITHOHHBIA TOK
B HanpasyieHuu 4-3-2-1 ;
3) UHAYKITMOHHOTO TOKA HE BOSHUKHET .

3AJJAHUE Ne 41
Ha pI/ICYHKe IIOKa3aHa 3aBUCUMOCTEL CHUJIBI TOKA B 3HeKT’pI/I‘leCKOﬁ e oT BpeMeHI/I.

Ecmu mapyktuBaocts L = 1 Ml H, To aGcomornas senuunna DJIC caMOMHAYKIUH
Ha UHTEPBAJIC BPEMEHU ...
a) or0 10 5 ¢ paBeH ...

I, mA BAPUAHTBHI OTBETOB:
; ; ; ; 1) OmxB ; 2)2 MxB ; 3) 6 MxB .
A U
20 bofa——N A 6) ot 5 o 10 ¢ pasen ...
| | : : BAPUAHTBI OTBETOB:
10 __T____i“__T_ __i" 1) 0 mxB ; 2)2 mxB ; 3) 6 uxB .
| | |
0 5 10 15 20 4 ¢ ) or10 mo 15 ¢ paseH ...

BAPUAHTBI OTBETOB:
1) 0mkB ; 2)2 mxB ; 3) 6 MxB .

Yrazanus k 3aoanusim No 38 — 41

SlBeHue SIEKTPOMArHUTHOM HWHAYKIIMA — 93TO fABJIEHHWE BO3HUKHOBeHUS OIJIC
(9MEKTPOABMKYIIEH CHJTBI) £; B TIPOBOIAIIEM KOHTYPE MPH M3MEHEHUW MAarHUTHOTO
notoka @ , NpOHU3BIBAIOIIErO JaHHBIM KOHTYP.

Ao0comtotHas BenuunHa OJIC 3MEKTPOMArHUTHOW WHAYKIMH & B MPOBOMASAIIEM
KOHTYpE TPSAMO TMPOTIOPIIMOHAIPHA BEJIMYWHE CKOPOCTH HW3MEHEHHS MarHUTHOTO

nortoka @ , IPOHM3BIBAIOIIETO JAHHBIA KOHTYP: &£; — — —— (3axkoH Papajnes).
Yy i dt p

" "

3Hak " — " B mpuBeACHHOHN (opMysie oTpaxkaeT mpaBuio JICHIIA: WHIYKIIHOHHBIH
TOK B MPOBOJSAIICH paMKE UMEET TAKOE HAIPABJICHHUE, YTO CO3aBAEMOEC 3TUM TOKOM
MarHuTHOE TMOJIE MPEHATCTBYET W3MEHCHHID MArHWTHOTO MOTOKA, BBI3BIBAKOIIEMY
WHAYKIIMOHHBIN TOK B PaMKE.

HOJIS, CO3AaHHOIO PAMKOM ¢ TokoM cwyoii [ | B

neHtpe 1ol pamku (touka () 3amaéres npasuniom
Oypasuuxa (npasuiom npagoeco SUHMA). €CIu
PYKOSITKY OypaBuWKa BpamiaTh B IMJIOCKOCTH PaMKH
—_ MO0 HAIMpaBJCHUIO TOKAa B paMKe, TO OypaBUHK

T B HanpasjieHue BEKTOpa MArHUTHOM mHayKuuu B

O

OyJeT CMeIaThes 10 HANpaBJIEHUIO BekTopa b .
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SBnenne BO3HUKHOBeHHS OJIC 5>IEKTPOMArHUTHOM MHAYKIUMU B MPOBOIAIIEM
KOHTYPE MPU U3MEHEHUHU CHUJIbI TOKA B HEM HA3BIBAETCSA CAMOUHOYKYUET.

AOcomtotHas BennunHa JDJ[C camouHAykuuu Eg B MPOBOIAIIEM KOHTYpE MPSMO
MIPONOPITMOHAIbHA CKOPOCTH U3MEHEHHUS CHITBI TOKa [ B 3TOM KOHTYpE:

dl
€. =—L - ( L — MvHIyKTUBHOCTE KOHTYpA) .
CBOUMCTBA DJEKTPUUECKUX U MATHUTHBIX MMOJIEN
YPABHEHUSI MAKCBEJLIA
3AJIAHUE Ne 42
Cuctema ypaBHeHuii MakcBellia UMEET BU;
I.§Edl =0, 111, § el = jdS :
L L S
11§ DdS = [ pav: 1V § BdS=0.
S 14 S

JIJist Kakoro ciyvas 3Ta CUCTeMa cnpaseonuea’?

BAPUAHTDBI OTBETOB:
1) DnexTpoMarHWTHOE TOJIE€ TIPH HAIMYHMHA TOJIBKO CTAaTHUYECKOTO PaCIpEACIICHUAS

CBOOOIHBIX 3aPAJIOB.

2) TombKO MOCTOSTHHOE MAarHATHOE TIOJIE.

3) IlepemeHHOE AIEKTPOMArHUTHOE TOJIE.

4) DNEKTPOMArHATHOE TIOJIE B OTCYTCTBHE CBOOOJHBIX 3apsiloOB M TOKOB
MTPOBOTUMOCTH.

5) CranroHapHOe 3JIEKTPUUECKOE U MAarHUTHOE TOJIE.

3AJIAHUE Ne 43
YpaBHeHnus MakcBeia AJisi HEKOTOPOro MPOCTPAHCTBA UMEIOT CJICAYIOIIAN BUI
1. §Edl=0: . §Hdl=I:
L L
11§ D,dS =g: 1v. §B,dS=0.
S S

B sTom npoctpaHcrse:

A. OTCYTCTBYIOT TOKH CMEIICHUSL.

B. OTrcyTcTBYET NEPEMEHHOE MAarHUTHOE MOJIE.

(. CylecTBYIOT HE3aBUCHMBIE JPYT OT JAPYyra CTALMOHAPHBIE EKTPHYECKOE U MArHUTHOE
TOJIA.
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BAPUAHTBI OTBETOB:
1) Tonsko C. 2) Tonsko A u B. 3) Tonsko A. 4) Tonbko B.
5) CripaBeAsIMBBI BCE YTBEPIKACHHUA.

3AJTAHUE Ne 44
Cuctema ypaBHeHuii MakcBellia UMEET BU;
1.§Ed7=—ja—3d§; 1. § Hdi = | j‘+a—D ds :
] ) ot | A
11§ DdS = [ pav: 1v. §BdS=
S S

JIJist Kakoro ciyvas 3Ta CUCTeMa cnpaseonuea’?

BAPUAHTBI OTBETOB:

1) CranmonapHO€ JEKTPUIECKOE M MAaTHATHOE TIOJIA.

2) DneKTPOMArHUTHOE TIOJIC 8 OMCYNmCmaue 3apsiKEHHBIX TeJT U TOKOB
MTPOBOTUMOCTH.

3) DneKkTpOMarHWTHOE TOJIE NPuU HAIUYUYU TOTBKO CTATHYECKOTO PaCTPeICICHUS
CBOOOIHBIX 3aPAJIOB.

4) DneKTpOMAarHUTHOE TIOJIC MpU HANUYUYU TOJHKO TIOCTOSHHBIX TOKOB
MTPOBOTUMOCTH.

5) TlepeMeHHOE ANMEKTPOMATHUTHOE TOJIE NPU HAUYUY 3APSIKESHHBIX TEJI U TOKOB
MTPOBOTUMOCTH.

3ATAHUE Ne 45
Cuctema ypaBHeHuii MakcBellia UMEET BU;

I. §Edi - j aa—ljd& 117,
L

~ —e—

—

Hdl = j—dS
S
—0

1. §13d5‘ —0: 1v. § Bd

m'—e—.

JIJist Kakoro ciyvas 3Ta CUCTeMa cnpaseonuea’?

BAPUAHTBI OTBETOB:

1) CranmonapHO€ JEKTPUIECKOE M MAaTHATHOE TIOJIA.

2) DneKTPOMArHUTHOE TIOJIC 8 OMCYNmCmaue 3apsiKEHHBIX TeJT U TOKOB
MTPOBOTUMOCTH.



23

3) DneKkTpOMarHWTHOE TOJIE NPuU HAIUYUYU TOTBKO CTATHYECKOTO PaCTPeICICHUS
CBOOOTHBIX 3apPsIA0B.

4) DneKTpOMAarHUTHOE TIOJIC MpU HANUYUYU TOJHKO TIOCTOSHHBIX TOKOB
ITPOBOJIMMOCTH.

5) TlepeMeHHOE ANMEKTPOMATHUTHOE TOJIE NPU HAUYUY 3APSIKESHHBIX TEJI U TOKOB
ITPOBOJIMMOCTH.

3ATAHUE Ne 46
Jana cucrtema ypaBHeHnii Makcsema:
I. §Edi=—ja—3d§; 111, § di = j ]+— S
L N ot L S
11. §DdS = | pdv: § =0,
S Vv

Kakue u3 stux ypasHenuii H3MEHATCA nipu pacCMOTPEHUU 3JIEKTPOMArHUTHOTO
1oJIsl B BaKkyyme?

BAPUAHTBI OTBETOB:
Hlwnlll, 2) moaeko 11 ; 3) monwko 111 ;
MNHInllV, 5)IIwlll.

Yrazanus k 3ao0anusim No 42 — 46
Cucrema ypaBHeHMit Makcperia i AJEKTPOMArHUTHOTO TMOJIS:

. OB -
; $Edl =——[=dS .
] Lo
Edl _ E
LUPKYJIIHUS BEKTOPA HANIPSAKEHHOCTH 3JIEKTPUUYECCKOIO OIS
L

00 MPOHM3BOJILHOMY 3aMKHYTOMY KOHTYPY L.

$Edl = §Ed
L L ’
rne £ — npoexuus Bektopa £ Ha Hanpasnenue BeKTOpa eMeHTa KoHTYpa Al |

OB

at — CKOPOCTb UBMCHCHHA BCKTOPAa HHAYKIHWHW MAarHUTHOI'O ITOJIA B

dS — BEKTOP MO BEJIWYHUHE PABEH IUIOIIAAN 3JIEMEHTAPHOM TUIOIIAAKH as ,
a TI0 HaIMpaBJICHUIO COBIMAAAET C BEKTOPOM HopMmajiu /! K TUiomaaKe as
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B cnygyae cmayuonapnvix (T.€. HEM3MEHSIOUINXCA BO BPEMEHH) MOJICH
OB

0
ot

H, CJIICAO0BATCIIBHO, §E l
L

)il §l3d§ = jpdV :
S 14
{DD as _ TIOTOK BEKTOpA 3JIeKTpHuecKkoro cvemenns 1 uepes
TIPOM3BONIBHYIO 3aMKHYTYIO OBEPXHOCTD 0 .
§DdS = §D,ds
S S
rac D n — INPOCKOHUA BCKTOpPaA D Ha HAIpaB/ICHUC HOPMAJIA ﬁ K TUIOHIAIKE dS .

j,O av _ CYMMApHBIH SJIEKTPHYECKHH 3apsil ¢, 3aKIIIOUEHHBIN B 00beme J;
Vv

0 -— 00BbeMHadA IMIOTHOCTh 3apsia.
- oD\ -
§Hdz j [ J+=1dS
S
— OUPKYJISALHSA BEKTOPA HANPSKEHHOCTH MAarHUTHOrO moyist 11

§> Hdl
L

0 MPOM3BOJILHOMY 3aMKHYTOMY KOHTYpPY L.

$Hdl = §H,dl
L L

>

rae 1, — npoexuws sextopa /1 Ha manpamienve BekTopa eMenta kontypa dl

. aD)
j+<=as _ " " g
a { IMIOJIHBIM TOK, ITPOHU3BIBAIOIINH ITIOBCPXHOCTD J51

OXBaThIBAEMbI KOHTYPOM L.

BRI D -
I J as=1I _ TOK TMPOBOAUMOCTH; j as=1 ev — TOK CMEILEHUS.
S
oD Lo
B ciiywae cmayuonaprvix mosnei Py — V' W, CIIEIOBATENBHO, §Hdl =
L
IV §l§d§ =0 .

—

— IIOTOK BCKTOPA HHAYKIIMH MAIrHUTHOTIO ITOJIA B qcpes3

0 e
ool
Q
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HPOU3BONBHYIO 3aMKHYTYIO TIOBEPXHOCTD J.

§BdS = §B,dS
S S

rac Bn — IIPOCKIHA BCKTOpPA B Ha HAlPaBJIiCHUC HOPMA/IA nx IJIOMAaaAKe dS .
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YIEKTPOMATHUTHBIE KOJIEBAHUS U BOJIHBI
IMEPEHOC DHEPI'NU DJIEKTPOMATHUTHOM BOJIHOMN

3AJIAHUE Ne 47
Ha pucynke npeacrasicH rpadk 3aBUCHMOCTA OTHOCHUTEIIBHON aMILTATY AbI

KOj1e0aHui CHIIBI TOKA B KaTYLIKE UHIYKTHBHOCTBIO 1 M/ 1, BKIIFOUECHHOM B
KoJie0aTeIbHbIA KOHTYpP. EMKOCTh KOHAEHCATOpa 3TOr0 KOHTYpa paBHA ...

Iy A

-
10°6. @, ¢l

BAPHAHTBI OTBETOB:
1) 0,1 H®; N1 HD; 3) 10 HD ; 4y 100 HD .

3AJIAHUE Ne 48
Ha pucynke npeacrasicH rpaduk 3aBECUMOCTH OTHOCHTEIIBHOM aMILIUTY AbI

KojIe0aHui HAMPSHKEHHUs HA KOHAEHCATope EMKOCTHIO 1 HD, BKIIOYEHHOM B
KoJie0aTenbHbI KOHTYP. THAYKTUBHOCTh KaTYIIKKU 3TOT0 KOHTYpa PaBHa ...

A
U/v.

= _/

0.5

BAPUAHTBI OTBETOB:
1) 0,1 m[H; 2) 1 mln, 3) 10 mln, 4) 100 mlH .

——
10°¢. @, ¢!

1.5 2
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3AJTAHUE Ne 49

KonebaTenbHbIii KOHTYP COCTOMT W3 TOCICIOBATEIIBHO COCAMHEHHBIX KATYIITKH
MHAYKTHBHOCTBIO [, KoHpmeHcatopa  snektpoemkocteto  C W pesucropa
conporuBjienreM K. IIpy yBeJMueHHH WHAYKTUBHOCTH KOJIEOATENBHOIO KOHTYpa
B JIBa pa3a BpeMs perakcaiuu kojicbaHui B KoeOaTesIbHOM KOHTYPE ...

BAPUAHTBI OTBETOB:
1) yBenmuwmtcs B 2 pasa;
2) yBenuuwutcs B 4 pasa;
3) ymeHbIIUTCA B 2 pasa;
4) ymensmmTca B 4 pasa.

3AJJAHUE Ne 50

Ha pucynke noka3zana opreHTalUsl BEKTOPOB HAMPSIKEHHOCTHA SJICKTPUUYECKOTO (E )

v MarautHOro ( /) moneit B 5neKTpOMarHuTHOM BOJIHE. BEKTOP MIOTHOCTH MOTOKA
SHEPTUM 3JIEKTPOMArHWUTHOTO NOJISI OPUEHTUPOBAH B HAIIPABIICHUH ...

b

BAPUAHTBI OTBETOB:

1) 1; 2) 2; 3) 3; 4) 4, 5)5; 6) 6 .
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Yrazanus k 3aoanusim No 47 — 50
[{ukIuueckas 4acToTa My KojebaHuii cuibl Toka | B Karylike MHIYKTHBHOCTH U

Hanpsbkenrs U Ha o0OKiagkax KOHAEHCATOpa B UOCAIbHOM KOJAeGATeIbHOM
KOHTYPE, COCTOAIIEM TOJIBKO W3  MOCJAEA0BATEIbHO COCAMHEHHBIX  KaTYIIKH
WHYKTUBHOCTH U KOHJIEHCATOPA,

a), = ——
JLC

rae L — MHOYKTMBHOCTH KaTYILIKH,

C — 5IEKTPOEMKOCTh KOHAEHCATOPA.
Bpewmsi penakcanuu KojaeOaHHii 7 — 3TO BpeMs, B TCUEHHE KOTOPOro aMILUIMTYAA
KOoJIeOaHMt YMEHBITIAETCS B € - pa3 (€ — OCHOBAHWE HATYPAIBHOTO Jiorapugma).
Bpems penakcaruu kojicOaHuid B KOJIEOATSIIBHOM KOHTYpPE, COCTOSIIIIEM M3
HOCJIEN0BATENBHO BKIIIOUEHHBIX KATYIIKM WHAYKTUBHOCTBIO L, KOHAEHcaTropa
snekrpoeMkocteio C M pesucTopa COmpoTuBieHUEM K |

T=—
5 >
R

rae O — kodhPUUMEHT 3aTyXaHus KoaeOaHuit (5 = ﬁ) :

BekTop MIOTHOCTH TMOTOKA SHEPTHH JICKTPOMArHUTHOTO MO (BEKTOpP YMOBa-
[lottaTHHTA):

S=|Ef

rac E- HAIIPAKCHHOCTD JJICKTPHYCCKOTO IT0JIA,

—

H — nanps:xeHHOCTH MArHUTHOTO MO,
[E 4 — BEKTOpHOE npou3BeaeHue Bekropos £ u H.

BekTop S MEPIICHANKYJIAPEH BEKTOPaM Ew Hu HAMNPAaBJIEH, KaK pPe3yJbTaT

BCKTOPHOI'O IIPOU3BCACHHUSA BCKTOPOB E u H B COOTBCTCTBHH C IIPABHUJIOM
[IpaBOI'0 BUHTA.



