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PABOYASA [TPOI'PAMMA KYPCA ®U3NKHU
AU MTHXXKEHEPHO-TEXHUYECKHX
CIIEIMAJIBHOCTEHU 3AOYHLBIX OTAEJIEHUN U BY30B

DIIEKTPOCTATUKA, IOCTOSIHHBIA TOK, AJIEKTPOMArHeTU3M

1. DneKkTprudyecKkue CBOMCTBA TeJl. DJIE€MEHTaPHBIN 3apsi. 3aKOH COXPAHEHUS DJICKTPH-
YECKOTO0 3apsja.

2. 3akoH Kynona. DnexkTpuyeckas MocTOSHHAS.

3. DOnektpudeckoe noje. Hanpsoxennocts nostst. [punuun cynepno3unuu nojen. Cu-
JIOBBIE JINHUHU TIOJISL.

4. Tlorox BekTOpa HanpsikeHHocTU. Teopema Octporpanckoro-I'aycca u ee mpumeHe-
HUE.

5. Pabota cui 31eKTpu4ecKoro moJjs npy nepeMeIeHny 3apsioB.

6. [ToreHuuan anexkTpocTaTudeckoro nojisi. Cesi3b NOTEHIMANIA U HAPSXKEHHOCTH.

7. BerunucneHne NOTeHIHANIA U Pa3HOCTH NOTEHIMAJIOB B TOUKAX IMOJIEH CO3/1aBA€MBbIX
OJIHUM 3apsJIOM, 3apsSKEHHOM IIJIOCKOCTBIO, IBYMsI INIOCKOCTSIMHU.

8. [IpoBOIHUK B 3JIEKTPUUYECKOM IOJIE.

9. CBOOOIHBIE M CBSI3aHHBIE 3aPSIIbl. DNEKTPUUSCKHUIA TUTIONb. DIEKTPUICCKUI MO-
MEHT JUMoJisl. J{Umoas B OAHOPOIHOM dJIeKTpuueckoMm noJie. [lomsipuzanus 1usnek-
TPUKOB. BEKTOP 3JIEKTPUUECKOTO CMEILEHHUS.

10. DnexTpoemkocTs npoBogHuKa. KonneHncatopsl. CoeqMHEHNS] KOHIEHCATOPOB.
DHeprusi CUCTEMBI 3aps0B, 3apsSKEHHOT0 KOHIEHCATOPA, AIEKTPUYECKOTO MOJIS.
O06beMHast IIIOTHOCTh YHEPTUU.

11. DnexkTpuueckuii TOK, CUjia TOKa, INIOTHOCTh TOKA. 3akoH OMa J1Jisl y4acTKa LETH.
ComnpoTuBneHre NPpOBOAHUKOB.

12. Uctounuku Toka. Dnexrpoasrxyias cuia (JC). 3akon Oma 17151 HOJTHOM LIETH.
3akon Kupxroda.

13. PaGora u momtHoCTh TOKa. 3akoH [[xoyms-Jlenna. KITJl ncrounnka Toka.

14. DnemeHTapHas KilaccU4yecKas TeOpUs 3IEKTPOIPOBOJHOCTH METAJIIOB.

15. MarnuTtHoe nosie, MarHuTHast UHAyKusl. CUIIOBbIE TMHUM MAarHUTHOTO ITOJIS.
MarunuTtHas npoHuaeMocTb. [[pUHIMT CyTIepo3UIIMU MarHUTHBIX MOJEH.

16. 3akon buo-Caapa-Jlannaca ais anemenTta Toka. [lone npsamMoanHeitHoro u Kpyro-
BOT'O TOKOB. MarHUTHBI MOMEHT KPYTOBOT'O TOKa. 3aKOH AMIiepa.

17. Hupkynsuusi BEKTOpa MarHUTHON MHAYKIIMKA. MarHuTHbIN oTok. PabGoTta mepe-
MEIIEHUS KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

18. MarnutHoe noJie aBmxkyterocs 3apsaa. Cuna Jlopenua. JIBrkeHne 3apsiKeHHBIX
YacTHUL B OJHOPOJHOM MarHUTHOM TOJIE.

19. OTki0HEHNE NBUXKYIIUXCS 3apsKEHHBIX YaCTHUL AJIEKTPUYECKUM U MAarHUTHBIM
MoJsIMH. Macc-CreKTpOMETPHI.

20. MaruutHoe nioJie B BeniecTBe. [lonsaTre 00 rnemeHTapHbix Tokax. Hamaranumsa-
HUE BEIIECTBA, HAMAarHUY€HHOCTh, MarHUTHAs! IPOHUIIAEMOCTh. HanpsxeHHOCTh Mar-
HUTHOTO TOJISI.



21. JleneHue BemiecTBa Ha JMaMarHETUKU U apaMarHETHKU.

22. @eppOMarHUTHBIE BEIIECTBA U UX XapakTepucTuku. Jlomensl. [ 'ucrepesuc. Touka
Kropu.

23. DnekrpomaruutHas MHAYKuusA. UHnykuunonssiid Tok. [IpaBuio Jlenna. 3/C un-
TYKUUU. 3aKOH JIEKTpOMariuTHOM unaykuuu dapanes.

24. Slpnenune camonHAyKIMU. MHIyKTUBHOCTh, B3aUMHAasl WHIYKIHS.

25. DHeprus MarHuTHOTO MOJIs cojaeHona. II0THOCTh 3HEpruY MarHUTHOTO OJIS.
26. Ypauenue Makcema. [lepBoe ypaBHeHne MakcBeia il CTallMOHAPHBIX T10-
neil. Tok cmenienus. Cuctema ypaBHeHU MakcBesuia B MHTETpalibHON popMme asis
MIPOU3BOJILHBIX TOJICH.
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1. CaBenweB 1.B. Kypc o6mieit pusuku: B 5 kH.: yuel. nmocobue s BTY-
30B / 11.B. CaBenbeB. — M.: ACT: Actpenb, 2004.
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OBIIME METOINMYECKUE YKA3AHUA
K PEIIEHNIO 3AJJAY 1 BBIITOJIHEHNIO KOHTPOJIBHBIX PABOT

1. 3a Bpems u3yueHus: Kypca ooOmei (U3NKN CTYICHT-3a09HHK JOKEH
NPEICTaBUTh B ydeOHOE 3aBECHHE YEThIPe KOHTPOJIbHBIE PAOOTHI.

2. Homepa 3amay, KOTOpBIE CTYAEHT JOJDKEH BKIIOYHWTH B CBOKO KOH-
TPOJIbHYIO PabOTy, ONPEEIAIOTCS 110 TaOJIUI[aM BapUAHTOB.

3. KonTpoapHble pabOTHl HY)KHO BBIIIOJHUTH YEPHWJIAMH B IIKOJIBHOM
TeTpaau, Ha 00JI0)KKE KOTOPOH HEOOXOJUMO YETKO MPUBECTH CIIETYIOLIUE CBE-
neHust: (pamMuinio, UMsi, 0T4eCTBO; PaKynbTeT, udp, oAPOOHBIN agpec, HOMEp
BBITIOJIHAEMON KOHTPOJIbHON paOOTHI.

4. YcnoBus 3aa4 B KOHTPOJIBHOW paboTe HA/IO MepenucaTh MOJTHOCTHIO
0e3 cokpamenuid. [ 3aMedaHuii mpenojaaBaTelis Ha CTPAHHUIAX TETPAaaU OC-
TaBIISATh TOJIS.

5. B koHIle KOHTPOJIBHOW pabOTHl yKa3aTh, KAKUM Y4YEOHBIM MOcoOHeM
WK Y4eOHUKOM CTYACHT IMOJIH30BAJICS MPU M3yYeHUU (U3NKU (Ha3BaHUE y4ueO-
HUKA, aBTOP, I'OJl U3/aHMs). DTO JAENAETCs IS TOTO, YTOOBI PELIEH3EHT B Cllydae



HEO0OXOMMOCTH MOT YKa3aTh, YTO CIEAYeT CTYACHTY U3y4HUTh IS 3aBEPIICHUS
KOHTPOJIbHBIX PadoT.

6. BeicbuiaTh Ha pereH3uIo0 ClieyeT OJHOBPEMEHHO He OoJiee 0JHOU pa-
60Th1. Bo n3bexanne oqHNX U TeX K€ ONTMOOK OUepeaHy0 paboTy ClieTyeT BbI-
ChUIATh TOJBKO MOCJIE MOTYUYCHHS PEIICH3UHU Ha MPEABIIYIIYIO.

7. Ecnu xoHTpoJibHast paboTa Mpu peleH3UpOBaHUU HE 3a4TEHA, CTYJCHT
00s13aH TIPEACTaBUTh €€ Ha MOBTOPHYIO PEIEH3UIO, BKIIOUYKMB B HEE TE 3a7a4H,
pelieHusi KOTOPhIX OKa3aauch HeBepHbIMU. [loBTOpHYIO paboTy HEO0OXO0IUMO
peACTaBUTh BMECTE C HE3aUTEHHOM.

8. 3auTeHHbIE KOHTPOJIbHBIE PAaOOTHI MNPEABSBISIOTCS HK3aMEHATOPY.
CryaeHT noJKeH ObITh TOTOB BO BpEMs 9K3aMEHA JIaTh MOSICHEHUS 110 CYIIECTBY
penieHus 3aja4, BXOASIINX B KOHTPOJIbHbIE PAOOTHI.

9. Pewienns 3anay ciielyeT CONMPOBOXKIATh KPAaTKUMH, HO HCUEPIIBIBAIO-
IIMMU TOSICHEHUSIMU; B TE€X CIIy4asx, KOTJla 3TO BO3MOKHO, J1aThb YEPTEX, BbI-
ITOJTHEHHBIN C TOMOIIBIO YEPTEKHBIX MPUHAIICKHOCTEN.

10. Pemmuth 3amaun Hajgo B 0OIIEM BHJE, T.€. BHIPA3UTh MUCKOMYIO BEJH-
4YyuHY B OYKBEHHBIX 0003HAYEHUSIX BEJIWYWH, 3aJIaHHBIX B YCIOBUU 3a1auud. [Ipu
TaKOM CIIOCOO€ peIieHUs He MPOU3BOISTCS BBIUMCICHUS MPOMEKYTOYHBIX Be-
JUYMH.

11. ITocne nonyyeHust pacueTHOM (HOPMYJIbI AJisi IPOBEPKHU MPABUIBHOCTH
€€ CJIeAyeT MOJICTaBUTh B MPaBYIO 4acTh (HOPMYJIbl BMECTO CUMBOJIOB BEJIMUUH
0003HaYEHUS €AMHUIL ATUX BEJIUYUH, POU3BECTU C HUMH HEOOXOIUMbIE JCHCT-
BUSI U YOSIUTHCA B TOM, YTO MOJIyYE€HHAs TIPU 3TOM €JIMHHIIA COOTBETCTBYET HC-
KOMOMW BEJNWYMHE. ECIM HUKAKOIO COOTBETCTBUS HET, TO ATO O3HAYAET, 4YTO 3a-
Jaya pelieHa HEBEPHO.

12. YucnoBble 3HA4Y€HUsI BEJIIMYMUH IPU TMOJACTAHOBKE UX B PACUETHYIO
dbopmyiy cienyeT Belpaxkath TOJIbKO B eauHuIax CU. B Buje uckimrodeHus no-
MIyCKAETCsl BBIPAXKATh B JIFOOBIX, HO OJIMHAKOBBIX €UHUIIAX YUCIIOBBIC 3HAUCHUS
OJTHOPOJIHBIX BEJIMYWH, CTOSIINX B YUCIIHUTENEC U 3HAMEHATeJe Jpo0u U MMEIo-
IIUX OJIMHAKOBBIE CTEIICHH.

13. IIpu moacTaHoOBKE B pacueTHyI0 (hopMyity, a TakKe MPH 3alliCh OTBe-
Ta YUCJIOBBIC 3HAUECHUSI BEJIMYUH CJIEAYET 3alUChIBaTh KaK MPOU3BEACHUE JIeCs-
TUYHOU JpoOu ¢ oAHOM 3Havamieil nudpoil nepen 3amsiToll Ha COOTBETCTBYIO-
1Iy10 CTeneHsb Aecatu. Hanpumep, Bmecto 3520 Hago 3anucarb 3,52-103, BMECTO
0,00129 sanucars 1,29-107° u T.11.

14. BerauciieHus no pacueTHor popmyJtie Hajo NPOBOJUTH C COOIOECHU-
€M TIpaBuWJ MPUOIMKEHHBIX BhluncieHul («3agaunuk» no gusuke A.I. Uepto-
Ba, A.A. BopoOneBa Ilpunoxenue o NpUOIMKEHHBIX BbIYMCIEHUsAX). Kak
IIPaBUJIO, OKOHYATEJIbHBIM OTBET CJEAYET 3alUChIBATh C TPEMS 3HAYAIUMHU



mudpamMu. OTO OTHOCHUTCS M K CIIy4ar0, KOT/ia pe3ybTaT MOJy4eH C IpHMeHe-
HUEM KaJIbKYJIATOPA.

OCHOBHbBIE ®OPMVIJIbI

3akoH Kynona:

o 99

9
472'8081”2
rae F— cuia B3aMMOJEHCTBHS TOYEYHBIX 3apsianoB QU O,; I' — pacCTOSIHHE

MCKAY 3apdaJdaMu; € — AUIJICKTPHUYCCKAA NPOHUIACMOCTDL, €y — JJICKTPHUYCCKAA
ITIOCTOSAHHAA.

HaHpH)KeHHOCTB QJICKTPHUYCCKOTI'O ITOJIA U ITOTCHIIU A
— W7P

roe w p- MNOTCHOUAJIbHAA SHCPIUA IMOJIOKUTCIBHOI'0 TOYCUYHOI'O 3apsaja Q, Ha-

E= :

P

Q|

XOJIAIIErOCs B TAHHOW TOUYKE TOJIS (TIPM YCIIOBUH, YTO MTOTEHITMATBHAS SHEPTHS
3apsiia, yAaJaeHHOTO B 0€CKOHEYHOCTh, paBHA HYIIIO).

HampsikeHHOCTh M MMOTSHIIHAI TIOJIs, CO3/1aBaéMOT0 CUCTEMON TOUYCYHBIX
3aps70B (MIPUHIIMII CYTIEPIIO3UITIH YJICKTPHUECKUX TTOJICH):

_' N ~ N
E=YE.p=) 9,
i=1 i=1

rle [f;,¢;— HaNpsHKEHHOCTh W MIOTEHIMAN B JIAHHOM TOYKE TI0JIsl, CO3/1aBAEMOro
I-M 3apsAIOM.
Hanps»xeHHOCTP 1 MOTEHIMA [10JIs1, CO34aBAEMOr0 TOUEYHBIM 3apSA0M:

L0 0
- ’ - )
475808 1”2 4me 0"
Tac r — pacCTOAHHUC OT 3apsaaa 10 TOYKH, B KOTOpOﬁ OIIPCACIIAIOTCA HAIIPAKCH-
HOCTBH U IIOTCHIIHAJI.

JInHenHas IOTHOCTH 3apsiaa:

T=

N.“Q

IloBepxHOCTHAS IUIOTHOCTH 3apsaa:

O =

.

“ IO



HarmnpsixeHHOCTH 10JIs1, CO3/1aBaeMOro MpsSIMOii OECKOHEYHONW paBHOMEPHO
3apsOKEHHOM JIMHUEHW Wi OECKOHEYHO JUTMHHBIM HATUHIPOM:
T
E=——,
2meyer
IJI€ ¥ — PACCTOSIHUE OT HUTHU WJIM OCU TUJIMHAPA 10 TOUYKH, HAMIPSKEHHOCTD MOJIS
B KOTOPOM ONpENEIsaeTCs.
HamnpsoxkeHHOCTh MOJS, CO31aBaeMOro OECKOHEYHOW pPaBHOMEPHO 3apsi-
YKEHHOU IIJIOCKOCTBIO:
c

E=
2g€

CBs3b MMOoTCHIMAaIa C HAIPAKCHHOCTBIO!

a) E; = —% — B o0111eM ciydae;

0) £ = % — B ClIy4ae OJJHOPOJHOTO TOJIS.

PaGota cun moss nmo nepemenieHuro 3apsga () U3 TOYKH MOJi C MOTEH-
[IHAJIOM ;B TOYKY C TIOTCHIIHAIIOM (5 :

A=0(¢1-9,).
DJIEKTPOEMKOCTbD:

C= Q mm C= Q,
0} U

r7iec (0 — MOTCHIIMAJ MPOBOJHUKA (IIPH YCIOBUHU, YTO B OECKOHEYHOCTH ITOTCH-
I[Maj MPOBOJHUKA MPUHUMAETCS paBHBIM HYI0); U — pa3HOCTh MOTEHITMAJA
TUTACTHH KOHJICHCATOPA.

DIEeKTPOEMKOCTh TNIOCKOTO KOHICHCATOpa:

o )
d

rae S — Tionaab IUIAaCTUHBI (OJHOM) KOHJEHCATopa; d — PAcCTOSHHE MEXKITY
IJIACTUHAMHM.

DIIEKTPOEMKOCTh OaTaper KOHJICHCATOPOB:

N1

1
a) — = > — — IIpH NOCJIeJI0OBATEIHHOM COCINHEHNH;
C 2G

N
0) C= Z C; — IIpu mapajuieIbHOM COCIUHEHUH, I'ie /N — YUCIIO KOHIEHCATOPOB
i=1
B Oartapee.
DHeprus 3apsiKEHHOT0 KOHAEHcCaTopa:

b



rne O — 3apsja, NPOLISANIMM dYepe3 IONEePEUYHOE CEUCHHE IMPOBOJHUKA 3a
BpeMms 1.
[ImoTHOCTE TOKA:

]zga

rae S — mion@aasr NONepeyHOro CeYeHus MPOBOTHUKA.
CBs13b IJIOTHOCTH TOKA CO CPEHEW CKOPOCTHIO <U>HaHpaBHeHHOFO JIBH-

KCHUA 3apAKCHHBIX YaCTHUIL:

Jj=0n(v),
rae Q — 3apsii YaCTHUIIhI; 7 — KOHIIEHTPAIUS 3apsSKEHHBIX YaCTHII.
3akon Owma:
- U
a) I= % = > Uil ydacTka uenu, He copepxkamero JJC, rae

¢, —¢,= U — pa3HOCTh MOTEHIMAIOB (HAMPsHKEHUE) Ha KOHIAX y4yacTKa IEMu;
R — comnpoTuBIiieHME YUYaCTKa;

—Q,+¢€
0) I= P1=Prre ISl yyactka uenu, cogepxaiiero JC, rae € — SC uc-

TOYHHMKA TOKA; R — MOJHOE CONPOTHUBIICHHE y4acTKa (CyMMa BHEIIHUX U BHYT-
PEHHUX CONPOTUBIICHUN);

B) [ =

7 — JUIsl 3aMKHYTOM (TIOJIHOW) LIEeTH, TI€ R — BHEILIHEE CONMPOTHUBIIE-
+r

HHUEC OCIIU, ¥ — BHYTPCHHCC COIIPOTHBJICHNEC HCTOYHHKA TOKA.

ComnpotuBnenue R u npoBoauMocTh G MPOBOIHUKA

R=pr.G=y"
S [
rac p — YACIBHOC COIIPOTHBIICHUC, Y — YACIbHAsA IMPOBOIAHNMOCTD, [ — JJINHA
IIPOBO/IHUKA, S— mIomanab MonepeyYHoro CCUCHUA IMpOBOAHHKA.
COHpOTI/IBJIeHI/Ie CHUCTCMbI ITPOBOIHHUKOB!:

a) R= Z R; — npu nocinenoBaTeIbHOM COSIUHEHNH,



1 1
0) n = ZE — IPU MMAPAIVICIIBHOM COECIMHEHUH, T1€ R; —CONPOTUBIICHUE

1
[-I'0 MIPOBOJIHUKA.
Pabora Toka:
2
U“t
A=1Ut,A=I*Rt,A=—.
R
[TepBas dhopmyia cipaBeIMBa JjIsl JI000T0 yyacTKa Ied, Ha KOHIIaX KOTOPOTro

noj/iep>KUBaeTcs HanpsbkeHue U, mocneaHue Be — JUIsl y4acTKa, He CoJepkKa-
mero DJ1C.

MomniHocTh TOKa:
2

P:IU,P:12R,P:%.

3akoH J[xoyns-Jlenua
O=1’Rt.
3axon Oma B nuddepenmansHoi Gopme:
j=1E,

IJe Y — yAenbHAs IPOBOAMMOCTB; E — HANPSKEHHOCTD IEKTPHUSCKOTO OIS,
J — INIOTHOCTH TOKA.

CBs3b MATHUTHO MHAYKIHH B ¢ HAIPSOKEHHOCTBIO H MArHHUTHOTO IIO-
TSt

—

B=puoH,
rIc I — MarHWTHas TPOHUIAEMOCTh CPEIbl, Llp — MarHUTHAas ITOCTOSTHHAs
(1o = 4m-107 T'u/m. B Bakyyme p = 1).

3akon buo-Caapa-Jlamnnaca

JB uoul[di X 77]

ot dB — Wopld! sino ,

4nr 4rmr
re dB — MarHWTHas MHAYKIWS T0JIA, CO3JaBaeMOro 3JIEMEHTOM IIPOBOJHHKA
JUIMHOU d/ ¢ TOKOM [; 7 — painycC-BEKTOpP, MPOBEACHHBIA OT 3JIEMEHTa IPOBOI-
HUKA K TOYKE, B KOTOPOW OIIPENEIACTCS MAarHUTHAsE UHAYKIUS; OL — YTOJI MEXKIY
panuyc-BeKTOPOM C HAIPABJIICHUEM TOKA B JIEMEHTE ITPOBOAHUKA.
MaruutHas MHIYKIMS TOJISL IPSIMOTO TOKA, TEKYIIETO 110 IIPSAMOMY IIpO-
BOJAHUKY OECKOHEUYHOM JJIMHBI
5o Mol
2mry,

rac ro — paCCTOAHUC OT OCH IIPOBOJHHMKA OO TOYKH, B KOTOpOﬁ OIIPCACIIACTCA
MarHiuTHasa MHAYKIWS.



MarnauTtHas HHAYKOWA B ICHTPC KPYTOBOI'O TOKA!:

1
p=HHo ,
2R
rae R — pagnyc KpyroBoro BUTKA.
MaruutHasa WHAYKOWA IIOJI BHYTPHU COJICHOMA:

B=upgln,

[JI€ 7 — YKCIIO BUTKOB, MPUXOIAIIUXCA HA €IMHUILY JJIMHBI COJICHOUIA.
Cuina, IeicTByrOIIas HA JIEMEHT NPOBOJAHUKA C TOKOM B MAarHUTHOM TIO-
ne (3akoH Amriepa)

dF = I[df x E] wmn dF = IBdlsina.,

rae dl — [yuHa 3JIeMEeHTa, O — YroJl MEKJy HalpaBI€HUEM TOKAa U BEKTOPOM
MATHUTHON MHAYKIMH B . B cllyuae 0JHOPOIHOTO MArHUTHOTO HOJS U IIPAMOTO
IPOBOJIHUKA 3aKOH AMIIEpa UMEET B!
F =IBlsino .
MarHuTHbII MOMEHT IUIOCKOTO KOHTYPA C TOKOM:
Pm =18,
rae [ — cuila TOKa B KOHType; S — IUIOIIaAs KOHTypa. Bekrop p,, HampasieH

MEPHEHIUKYJISIPHO K IUIOCKOCTH KOHTYpa U CBSI3aH C HAPaBJICHHEM TOKa Ipa-
BUJIOM MPAaBOTO BHUHTA: IIPU BPAILCHUM BUHTA B HAMPABJICHUM TOKA €r0 IOCTY-
MaTeJIbHOE JBM>KEHUE MOKA3bIBACT HAIIPABJIECHNE MArHUTHOTO MOMEHTA KOHTYpa.
Bpamaronuii MOMEHT CuWJI, ACHUCTBYIOIIMN Ha KOHTYP C TOKOM, MOME-
IICHHBIM B OJHOPOJHOE MAarHUTHOE TOJIE:
M:[ﬁm xé],mm M =p,Bsina,

—

IZI€ 0L — yrOJl MEXIy BeKTopamu p,, u B.

Cuna B3aMMOJIEHCTBHS IBYX NPSIMBIX NapAJIJIEIbHBIX TOKOB!

7= Molilal
2nd

rae d — paccTosiHue MEXJy TOKaMu; / — JJIMHa OTpe3Ka MPOBOAHMKA, Ha KOTO-
pyIo neiicTByer cua F .

Cwuita, neiicTByronasl Ha 3apspDKEHHYIO YaCTHILY, JBHKYIIYIOCS B MAarHWT-
HoM TioJie (cuia Jlopenna):

F:q-[ﬁxﬁ], wm F =qguBsina,

—

i€ ¢ — 3apsA] YaCTHIIBI, U — €€ CKOPOCTh; OL — YTOJI MEKAY BEKTOpaMH U U B.
MarsHuTHBIHA MTOTOK B CIIy4ae OJHOPOJHOT'O MAarHUTHOTO TOJIS M IUTOCKOH
MTOBEPXHOCTH
® = BScosa,
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rae S — mioniaas KOHTYpa; oL — YroJl MeXAy HOPMAJIbIO K IJIOCKOCTH KOHTYpa U
BEKTOPOM MAarHUTHOW MHAYKIIUU.

[ToTokocuemienre (MOJHBIA TOTOK) MJii KOHTypa WIM COJICHOUJA,
UMEIOIIUX YUCIIO BUTKOB NN, MJIOTHO MPUJIETAOIIUX APYT K APYTY:

Y =NOD.

Pabora mo mepemenieHu0 MPOBOJHUKA WU 3aMKHYTOI'O KOHTypa C TO-

KOM:
A=1-AD,

rae A® — MOTOK MarHUTHON MHAYKIIUH, IEPECEKAEMbId MPOBOJHUKOM IPU €TO
JBIKCHUU WM U3MEHEHNE MAarHUTHOTO TIOTOKA, CIEIMJIEHHOTO ¢ KOHTYPOM.

OJ1C unayKumu:

Yodt
Pa3zHOoCTh MOTEHIMAIOB HA KOHIIAX TPOBOJHUKA, IBUKYLIETOCS CO CKOPO-
CTBIO U B MarHHTHOM IIOJIE:
U = Blusina.,
rJie / — JUIMHA IPOBOJHMKA, OL — YIOJI MEXKIy BEKTOpaMH U U B.
NHIyKTUBHOCTD KOHTYpA:
LY
1
rae V¥ — nosHeIil MarHUTHBIN MTOTOK Y€pe3 KOHTYP, CO3/1aBa€MbIii TOKOM /.
MHIyKTUBHOCTB CONEHOUAA:

2
L=puponv,
rac n — 4YUCIO0 BUTKOB, HNPUXOAAINHUXCA Ha CAWHUIYY AJIWHBI COJICHOHWAA, V-

00BEM COJICHOUIA.
2JIC caMOMHIYKIIUH:

dl
g, =—L°.
dt
9H€pI“I/I}I MAaravuTHOI'O IIOJIAA KOHTYpa C TOKOM:
2
LI
="
2
O6’BCMHaH INIOTHOCTb 9HCPIruv MarHuTHOI'O I1OJIA:
BZ
o=

2upg
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IIpumepsl perienus 3agay

[Ipumep 1. [IBa ToYeUHBIX HyeKTpuueckux 3apsiga O = I HKn u
0, = — 2 uKn Haxonatcst B BO3AyXe Ha paccrossuuu d = 10 cm Apyr ot Jpyra.

OnpenenuTs HANPSDKEHHOCTh E W TIOTEHIMAN ( TIOJISA, CO3aBA€MOT0 dTHMH 3a-

psAIaMu B TOYKE A, YIAJICHHOW OT 3apsijia Ha pacCTOsIHUE 7| = 9 cm M OT 3apsia
=7 CM.

Pemenne. CoryiacHO MPHUHIUITY CYIIEPIIO3UIIMH DJICKTPUICCKUX TIOJIEH,

KKJIBIM 3apsij] CO3/IaeT MOJIe HE3aBUCUMO OT MPUCYTCTBUS B IIPOCTPAHCTBE APY-

E, rux 3apsagaoB. [loaToMy HaNpsHKEeHHOCTH

E AJIEKTPUYECKOTO TIOJISI B HCKOMOM

TOYKE MOJKET OBITh HalijieHa KaK TIeo-

rs £ \ ; METpPHYECKass CyMMa HaNpsKEHHOCTEN

) 2 E(4 E, TOIEH, CO31aBaEMbIX KaXbIM

E

—

0, O O 0, 3apsAOM B OTHENbHOCTH: E = E1+ E,.

d HanpsikeHHOCTH 3JIeKTPUYECKOTo OIS,
co3aBaeMoro B Boznyxe (¢ = 1) 3aps-
namu O u O,

[
- 1
E| Pro—; (1)

0
E.= 2 2)

4T g1,

Bexrop £ (puc. 1) HanpapieH 110 CUIIOBOM JIMHUM OT 3apsaaa (;, Tak KaK
5TOT 3apsi/ MOJOKUTENEH; BEKTOP [, HAIPABJIEH TAKKE [0 CHUIOBOM JIMHUH, HO
K 3apany (J,, Tak KakK 3TOT 3apsii OTPULIATEIICH.

Mopyie BekTopa E Haiiiem no TeopeMe KOCUHYCOB:

2 2
E=\E} + E2 +2E,E, cosa, 3)

TJ€ 0L — YroJl MEXIy BEKTOpaMHu E; M E,, KOTOPBIA MOXET ObITh HalJeH W3

TPEYTOJIbHUKA CO CTOPOHAMH 7', 1, U d:
d* - r12 - r22
27’17"2

CoSA =

B nanHOM ciyyae BO m30exkaHHE IPOMO3AKUX 3amuceld yIOOHO 3HAUCHHE COSOL
BBIYHCIIUTH OTAEIBHO:

12



2 2 2
0,1)=-(0,09)~ (0,07
O R (0 G Gt W
2-0,09-0,07
[ToncraBnsst Beipaxkenus u3 (1) u (2) B (3) u BeIHOCS OOLIMNA MHOXHUTEIb
1/ (475 go) 3a 3HAK KOPHS, MTOJTy4aeM:

1 \/le 2 ,,l010)

cosa =

E= cosa 4)

4re

”12 sz nn

B cooTBeTcTBUM C IPUHLMIIOM CYIIEPIIO3ULIMHU DIIEKTPUUECKUX IOJIEH T10-
TEHIMAJ (P PEe3yJIbTUPYIOLIErO MO, CO3AaBaeMoro AByMms 3apsaamu Oy u O,
paBeH anreOpanvyeckoil CyMMe MOTEHIMAJIO0B:

P=0,+0, (5)

[ToTeHnMan 31EKTPUYECKOrO MOJIsA, CO31aBAEMOI0 B BAKyyM€ TOYEUYHBIM
3apsoM () Ha PacCTOSTHUM ¥ OT HETO, BhIpaxkaeTcsi (POpMYIIOM:

o=—2 . (6)
dngyr
B namem cnyuae, cornacHo gopmynam (5) u (6), morydum:
0 . 0

47580]"1 47[80}"2

_;(g&).

47580 n D)

WJINn

IIpoBepuM pa3sMepHOCTS:

K K K
E]= ~ = B/x;[p]= = B.
[] CD/M.M2 D / [(p] D/ M- m
HpOI/I3BeI[eM BBIYUCIICHUA:
2 2
9.10° [(107° 2-107° 9 o 19
p_4m9:10 ( ) +( ) L, 1077-2:10 (- 0.238) B/

dr - 1(0,09)*  (0,07)*  (0,09)*-(0,07)
=3,58-10° B/x =3,58kB/m.

9.10°(1070 2-10~°
o= 4910 (10 _210 jB:—157B.
an 009 007
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ITpumep 2. Ha miacTHHAaX IJIOCKOTO KOHJEHCATOpa HAXOJUTCA 3apsij
Q = 10 uKn. Ilnomanp Kaxa0M miIacTUHbBI KoHAeHcaTopa S = 100 CM2, JTADJIEK-
TpUK — BO3AyX. Onpenenuts Cuiibl F, ¢ KOTOPBIMU MPUTATUBAIOTCS TIJIACTUHBI.
[Tone Mex Ay MIACTUHAMU CUYATATH OAHOPOIHBIM.

Pemrenne. 3apsin O OOHOM IUIACTHHBI HAXOJIWUTCS B TOJIE HAIPSYKEHHO-
CThIO E, CO3JaHHOM 3aps/IOM JAPYroM IUIACTUHBI KOHAeHcaTopa. Claea0BaTeNbHO,
Ha MEePBBIN 3apsj ACUCTBYET CUJIA:

F=0-F (1)
Tak kak
_ o _ 0
2g9 2g0S

I7ie G — MOBEPXHOCTHAS IJIOTHOCTh 3apsija MIACTUHBI, TO Gopmyina (1) mpumer
BU/I:
Q2
280S

[IpoBepuM pa3MeEPHOCTD:
D/m-m D-m M M M

[TpousBeneM BEIYHCIICHUS:
1016
2-885-10712-10712

[Ipumep 3. Onpenennutb yCKOPSIOIIYIO Pa3HOCTh MOTEHUHAIOB U, KOTO-
PYIO JOJDKEH MPOUTH B AJIEKTPUYECKOM IOJIE DJEKTPOH, 00JIaJaomnuidi CKOPO-
ctbio U= 10° M/c, 4TOBBI CKOPOCTB €ro BO3POcia B 2 pasa.

Pemenue. YCKOpAIOLIYIO pa3HOCTh MOTEHIIMAIOB MOKHO HAWTH, BBIYKC-
JUB paboTy A CHUJT BJIEKTPOCTATUYECKOTO MOJjsi. DTa paboTa omnpeaeisieTcs: npo-
U3BEICHUEM 3JIEMEHTApPHOTO0 3apsija e Ha pa3HOCTh MOTeHIHANOB U:

A=elU. (1)

PaboTa cui 3iexkTpocTaTuyecKkoro mojis B IaHHOM cllydae paBHA U3MEHe-

HUIO KHHETUYECKOM SHEPTHH JIEKTPOHA

H=56510"H= 565 uxH.

A=1y- =220 @)

rae 77 u T, — KHHeTU4YecKast SHEPTUsl 3JIEKTPOHA 10 U MOCIe MPOXOKIEHUS yC-
KOPSIIOLLIEro MOJIs; m — Macca JIEKTPOHA; U U U, — HadallbHasi U KOHEYHasl CKO-
pocTu ero.

[TpupaBHsB npaBblie yactu paBeHCTB (1) u (2), nonyuum:

14



L
rac l’l=—2.

L]

OTCIOI[a HCKOMas PpasHOCTDb ITOTCHIHUAJIOB!

U =

mu%(nz - 1)

2e

KZ'M2/6'2 _H-M_ﬂofc_B

[IpoBepuM pa3sMepHOCTD: [U ] =

HpOI/IBBeI[eM BBIYMCJICHH .

) 9,1-10—31-(106)2

Kn Kn  Kn

2-1,6-10719

(22-1)B=8535.

[Tpumep 4. ITorernumomerp conpotuBieHueM R = /00 Om NOIKIIOYEH K
oatapee ¢ DJIC ¢ = 150 B v BHyTpeHHUM comnpotuBieHuemM » = 50 Om. Onpe-
nenuTh: 1) moka3zanue BOJIbTMETpa conpoTuiieHneM R, = 500 Om, coenuHeH-
HOT'O C OJHOW M3 KJIEMM NOTEHIIMOMETPA U MOJBHUKHBIM KOHTAaKTOM, YCTaHOB-
JIEHHBIM NIOCEPEIUHE MMOTEHIMOMETPA; 2) Pa3HOCTh MOTEHLIHAIOB MEXKIY TEMU
K€ TOYKAMH MOTEHUUOMETpPA MPU OTKIOYEHUHU BOJIBTMETPA.

Pewenue. 1. [loka3anue BOJIbTMETpPA, MOJIKIIOYEHHOIO K ToukaM A u B

(puc. 2), onpenenum mo hopmyie

Ui=11"Ri1»
roe R; — COHpOTI/IBHe@ MapajuieIbHO COCAUHEHHBIX BOJIBTMETPA U MOJOBUHBI

4

IR

Puc. 2

MOTEHIIUOMETPA; [; — CyMMapHasi Cujia ToKa
B BETBSIX 3TOTO COEAMHEHUS (OHA paBHA CH-
JIe TOKa B HEPA3BETBICHHOMN YacTH 1ETN).
Cuity Toka Haiinem 1o 3akoHy Owma
JUIS TIOJIHOM IIETH:
€

Ro+r
rac R2 — COIIPOTHUBJICHUC BHEIITHEN IICIIN.

DTO CONPOTHUBJIEHUE €CTh CyMMa JIBYX CO-
MIPOTUBJICHUN:

Ih= (D

R
R2=E+R1. (2)

15



ComnporuBnenue R; Haiijem 1o ¢dopmysie HapalljiebHOTO COEIUHECHUS
IIPOBOJTHUKOB,

r_1. .2
Rl R, R
OTKyJa
RR,
Ri=——.
R+2R,
[TonctaBuB B (1) Beipaxkenue R, u3 (2) u Hal1eM:
&
h=—7——"-—""—"—7".
: R/2+ R+

B nannom ciydae pernieHue 3a1auu B 00111eM BHUjI€ ObLII0 ObI TPOMO3IKHM.
[ToaToMy y100HO BBIUHMCIICHHE BETUYMH IIPOBECTH Pa3ICIbHO:

100-500

Ri=————Om = 4550m;
100+ 2-500

n=—0 1034
50+ 455+ 50

U;1=103-4558B=469B.

2. Pa3HOCTh MOTEHIMATIOB MEXAYy TOUuKamMu A W B 1mpu OTKIHOYEHHOM
BOJIBTMETPE paBHA IPOU3BEACHUIO CUJIBI TOKA [, HA MOJOBUHY COIPOTUBIICHUS
IIOTEHLIUOMETpA:

R

— 7= 3
U2 122 (3)

rae [, — cuja TOKa B LENU NPU OTKIIFOYEHHOM BOJIBTMETpE. Ee omnpenenum 1o
bopmyiie:

7= €
2 R+r
[TonctaBuB /I, B BeIpaxkeHue (3) Hal1eM:
yo_ & R
T R+r 2
[IpoBepsieM pa3MepHOCTE:
1B-10m _1B.
10Om
[Ipou3BeaemM BBIYUCICHUSA:
Us 150 IOOB:SOB.

T 100450 2
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[Ipumep 5. Cuiia Toka B NpoBOJHUKE conpoTuBieHueM R = 20 Om Hapac-
TAaeT B TEUCHUE BpeMEHU Af = 2 ¢ 1o JMHEMHOMY 3aKOoHYy OT [y =0 no [ = 6 A
(puc. 3). Onpenenuts TemaoTy (J;, BHIACIHUBIIYIOCS B 3TOM MPOBOJAHUKE 3a NEp-
BYIO CEKYHIy, U (J, — 3a BTOPYIO, a TaK)Ke HallTu oTHoeHue 0,/0;.

Pemenue. 3akon Jlxoyns-JIenua B Buge Q = ]2 Rt cipaBeiuB 1u1s 110-
CTOSTHHOT'O TOKa. Ecin e cuila TOKa B POBOJHUKE W3MEHSETCS, TO YKa3aHHBIN
3aKOH CHPaBEMJIMB JJI1 OECKOHEUHO Majloro MHTEpBajia BPEMEHU U 3aIMChIBACT-
cs B BUJE

dQ = [ Rdt (1)
3neck cuia Toka [ sBisieTcs HEKOTOpo# (yHKIued BpemeHH. B manHOM
ciydae

1=kt (2)
rae k — kodpUIMEHT TPONOPIIMOHATLHO-
LA CTH, XapaKTEePU3YIOIIUNA CKOPOCTh U3MEHE-

HHA CHJIBI TOKA.

p-AL_64_ 54
3 At 2c ¢
0 C yuetroMm (2) bopmyna (1) mpumeT BuA
‘ dO =12 R dt. (3)

Jlna onpeneneHus TEIUIOTHI, BBIIE-

JIUBLICUCA 32 KOHEYHBIA MHTEpPBAJl BpEMeE-

Puc. 3 HU At, BeIpaxkeHue (3) HaAO MPOUHTETPU-
poBaTh B Ipeaciax oT ¢ A0 &;:

) 1
O=k*R|t%dt= gkz R(t%j —~ t%)
Al
ITpou3sBeieM BLIYMCIICHHS:

1
0,= 5-32~20-(1— 0) Jore = 60 [orc;

0, :?32 120 (8 — 1) Jore = 420 Jorc.

CrnenoBaTenabHO,
& 420 7
O, 60

T.€. 32 BTOPYIO CEKYyHAY BBIJCIUTCS TEIJIOTHl B CEMb pa3 OoJibllle, YeM 3a Mep-
BYIO.._

[Tpumep 6. /IBa mapamienbHbIX O€CKOHEUHO JUIMHHBIX TTpoBoja D u C, mo
KOTOPBIM TE€KYT B OJHOM HANPABJICHUU TOKU cwiion [ = 60 A, pacniojioxKeHbI Ha
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pacctostauu d = 10 cm apyr ot apyra. OnpeaenuTs MarHUTHYI0 UHAYKITUIO TI0-
JIs, CO3/1aBa€MOro MPOBOJHUKAMU C TOKOM B TOUKE A, OTCTOAILIEH OT OCU OJTHO-
ro MPOBOJHUKA HA PACCTOSIHUU 7'} = 5 cM, OT Ipyroro r, = 12 cm.

Pewenue. [yt HaX0K1€HUSI MATHUTHOW MHAYKUMKA B B TOUKE A, omnpene-
JIMM, UCIIOJIb3YS MTPaBUIIO OypaBUMKa, HAIIPABJICHUSI MAarHUTHBIX UHAYKIUH B u
B, moneu, co3gaBaeMbIX KaXXIbIM IPOBOJHUKOM C TOKOM B OTACIBHOCTH, U

CIIOXKHM MX F€OMETPUUECKH (10 IpaBUIy MapajieorpaMmma):
B = Bl + B2 .

B Mozyib BeKTOpa B MOKeT OBITH
HAWJICH M0 TEOPEME KOCUHYCOB:
B=+B2+B}+2BB,cosa, (1)

rac a4 — yroja McCEXKIAy BCKTOpaMHU

B, muB,. 3HaueHHs MarHUTHBIX
MHAYKIME B, U B, BBIpakaroTCs

yepes3 CUily TOKa [ U pacCTOSTHUSA 7
Y 7, OT MPOBOJIOB J0 TOYKH A:

1 1
Puc. 4 B =tol.p - Hoo
21 2nry
[ToncraBisas él 151 Ez B hopmyny (1), momyunm:
potol 1, 1. 2 o (2)

21 }/'12 ]/'22 nr

IIpoBepuM pa3mMepHOCTD:
[B]: (FH/M)'A _In-4_ (35/M)'A _B6 _ Tr-m?

2 2 2 2
Beraucnum coso. 3ametum, uto o = £ DAC (kak yriibl ¢ B3aUMHO TIEPIICHIU-

M M M M M
KYJIIPHBIMU CTOpOHaMI/I). [ToaTOMy 1O TEOpEME KOCUHYCOB 3aIUIIEM

d* = r12 + r22 — 21, cosa,

=Tn.

r7ie d —paccTOSHUE MEXKY MPOBOIHUKAMHU.
[ToacTaBinsst faHHbIE, BBIYUCIUM 3HAYE€HUE KOCUHYCA
w+rd—d? 57 +122-102 23
cosol = = =—.
2nr 2:-5-12 40
[ToxcraBum B hopmyiy (2) 4rciioBbIe 3HAYCHHS (DHU3NYECKUX BEIIMUYWH (B
cucreme CH) u onpeieiiM HCKOMYI0 MarHUTHYIO UHIYKIIUIO
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=7
p=t 3410 607 o+ ! -+ 2 Bro308104 T
2-3,14 (0,05) (0,12) 0,05-0,12 40

[Mpumep 7. lllunabl reHepaTopa MpeacTaBIsIOT coOOM JBE MapajuiebHbIe
MOJIOCKI JUIMHOW 1o [ = 2 M, OTCTOAIIME APYr OT JApyra Ha PacCTOSHHUH
d = 20 cm. OnpenenuTs CUITy B3aUMHOTO OTTAJIKMBAHUS IIUH B CIIy4ae KOPOT-
KOTO 3aMbIKaHHS, KOTIa II0 HUM TedeT TOK cuitoii / = 10000 A.

Pewenue. IlockonpKy paccTosiHue MEXIy MPOBOJHUKAMH BO MHOIO pa3
MEHBIIIE WX JUTHHBI, TO MOXXHO BOCTIOJL30BaThCS (HOPMYJION CHIIBI B3aUMOICH-
CTBHUS IBYX MapaJiIeIbHbIX 0ECKOHEYHO JITTMHHBIX TPOBOIHUKOB

7o Heolify!
2nd
rae Iy, I, — cuibl ToKa; [ — qMHA MPOBOJHMKA, HA KOTOPYIO MPUXOIUTCS CUIIA;
d — paccrosiHue MeXay NpoBoaaMH. M3BECTHO, 4TO MPOBOAHUKUA C TOKOM OT-
TaJKUBAIOTCS, €CIU TOKH MO HUM TEKYT B MPOTUBOIOJIOKHBIX HAMPABICHUSIX
Ipyr K Apyry (puc. 5). 3ametus, uto [} = I, = I, noay4dum

pol’l

2rnd

b

[IpoBepuM pa3MeEPHOCTD:

[F]- (Fnfm)- 4> _ Tu- 4> _(B0/A)-A* _BG-A_Jlwc _H-m_

M M M M M M
[logcTaBuB uMcleHHbIE 3HAYeHUS (u-
SUYCCKHUX BCJIMWYMUH, IIPOU3BCACM BbI-

YHUCJIICHUA:

[1 12 _

Y 4n.10‘7-(103)2-25
< F= —=25H
F - — :
B, 2m-0,2

IIpumep 8. B ogHOpOAHOM Mar-
HUTHOM moJie ¢ uHaykuuet B = 0,1 Tn
PAaBHOMEPHO BpAILlA€TCSl paMKa, COJEp-

Puc. 5 xamass N = 1000 Burtkos. Ilmomanb

pavkn S = 150 cwm’. Pamka nemaer

v = 10 06/c. Onpenenutb MrHoBeHHOE 3HaueHue DJ[C, COOTBETCTBYIOUIEE YTy
MOBOPOTA paMKH B ¢ =30 .

Pemienne. MruoBenHoe 3Hauenne DJIC MHIYKIIUU OMpEAENsieTCs 3aKo-
HoM Dapanes:

& =———, (1)
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rae ¥ — norokocuemnenue. [lorokocuerenne VW cBsi3aHO ¢ MarHUTHBIM I10-
TOKOM COOTHOIIICHUEM:

Y = NO (2)
rae N — 4Kciio BUTKOB, IMPOHU3BIBAEMBIX MArHUTHBIM MOTOKOM. IlojmcraBiss
BbIpakeHue B popmyiy (1), momydnm:

g, =—N dg (3)
dt
[Ipu Bpamenuu pamku (puc. 6) MarHUTHBIN MOTOK P, MPOHU3BIBAIOIINI PAMKY
B MOMEHT BPEMEHH t, U3MEHSIETCS 110 3aKOHY:

® = BS coswt,
rie B — MarHuTHas MHAYKLOMS; S — IUIOMAAh PaMKH; ® — KpyroBas (WU IUK-
audeckas) vactora. [lomcraBuB B dopmyny (3) Beipakenune @ u npoaudde-
PEHIIMPOBAB N0 BpEMEHHU, HalileM MrHoBeHHOoe 3HaueHne DJIC uHayKIuu:

g; = NBSo sinot.

Kpyrosas wacrora o cBsizZaHa C 4uC-
JOM OOOpOTOB B CEKYHNYy COOTHO-
meHueM o =2nv. Ilostomy s
OJIC uHAYKIMU UMEEM

€; = 2nvNBS sin ot.

[IpoBepuM pa3mMepHOCTS:
[e] = (1/0)-TJ1-M2 = B6/c=B.

\'\ [ToacraBisst Bce JaHHBIE B €IMHUIIAX
s
Puc. 6 CU u, yuutsiBas, uto ot =30°= o
MOJIy4YUM

g; =2-3,14-10-10°-0,1-1,5-1072-0,58 = 47,1B.

[Tpumep 9. [1nockuil kKBagpaTHBIN KOHTYpP CO CTOpOHOM a = [0 cm, 1O KO-
Topomy TedeT ToK / = /00 A, cBOOOAHO yCTAaHOBUJICS B OJTHOPOAHOM MarHHT-
HOM none (B = 1 Tn). Onpenenuts padoTy A, COBEPIICHHYIO BHEIIHUMH CHIIAMH
IIPU MMOBOPOTE KOHTYpPA OTHOCHUTENIBHO OCH, MPOXOSALIEH Yepe3 CEpelrHy €ro
IIPOTUBOIIOJIOKHBIX CTOPOH, Ha yroua ¢ = 90 °. IIpu noBopoTe KOHTypa cuia To-
Ka B HEM MOJAEPKUBACTCSI HEU3MEHHOM.

Pemenne. PaGoTa BHEMIHUX CHII TIO MEPEMENICHUI0 KOHTYypa C TOKOM B
MarHUTHOM II0JI€ paBHA NPOU3BEIECHUIO CWIIBI TOKa B KOHTYpE Ha U3MEHEHHE

MAarauTHOI'O IIOTOKA, IIPOHU3bIBAIOIICTO KOHTYD,
A=-IAD = [(®, - D,), (1)
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rae ®;— MarHuTHBINA NOTOK, MPOHU3BIBAIOIINNA KOHTYP 10 IEpEMELICHUS; By —

TO e, MOCJe MePEeMENICHUs. 3JHaK «MUHYCY» 37IeCh CTOUT B CBS3U C TEM, UTO pa-
00Ta BHEIIHMX CUJ IO MOBOPOTY KOHTYypa MPOTHMBOIOJIOXHA MO 3HAKy padote
CUJI, CTPEMSLIUXCSI OPUEHTUPOBATh KOHTYP MO Moi0. HeTpyaHO 3aMeTUTh, YTO
®; = BS, ®, =0. [loatomy

A= IBS = IBa*. )
[IpoBepuM pa3MEPHOCTD: [A] =A-Tn-m*=A4-B6 = Lre.
Bripa3uB yucioBbie 3HaueHus BeauduH B enunuiiax CU, u moacTaBuB B BbIpa-
*KeHue (2), BRBIUUCIUM UCKOMYIO padoTy:

A =100-1-(0,1)* Jorc = 1 [Jc.

[Tpumep 10. ConeHons ¢ cepACYHUKOM M3 HEMAarHUTHOIO Marepuaia co-
nepxkutT N = 1200 BUTKOB NMPOBOJA, INIOTHO MPWIETAOIIUX IpYyT K npyry. [Ipu
cuine toka I = 4 A, MarHUTHBIN MOTOK @ = 6 mxB6. OnpenenuTh WHIYKTHUB-
HOCTb L coneHouaa v 3HEPTUi0 W MarHuTHOTO TOJISI COJICHOU/1A.

Pemrenue. UuaykTtuBHOCTH L CBA3aHa ¢ norokocuerieHuem Y u cuiont
TOKa / COOTHOILIEHUEM:

Y=1LI (1)
[ToToKoOClIEeTIIEHNE MOXET OBITh ONPEIEICHO Yepe3 MOTOK &, YMCIIO BUTKOB N
(Opu yCcIOBUH, YTO BUTKH TUIOTHO MPUJIETAOT APYT K APYTY):

Y = NO (2)
N3 popmyi (1) u (2) Hax0IUM UHIYKTUBHOCTH COJICHOUIA!
NO
L=—- 3
7 3)
DHeprust MarHUTHOTO TOJISI COJIEHOU/ 1A
2
=t
2
[TonacraBuB crona L, ucnoisb3ys hopmyiy (3), moaydum
W= NOL . (4)
2
Bo6
IIpoBepuM pa3mMepHOCTD: [L] = 7 =1 H[W] =B6- A= /.
[TpousBeneM BbIYHMCIICHUS:
-6
L =120 Z 0 r=18-1073 1

W= % 1200-6-107% - 4 Joie = 1,44 Jorc.
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KonTpoabnas padora 2%

Ta@zuua 6APUAHRIMOB

Bapuanr Howmepa 3anau

0 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290
201 | 211 | 221 | 231 | 241 | 251 | 261 | 271 | 281 | 291
202 | 212 | 222 | 232 | 242 | 252 | 262 | 272 | 282 | 292
203 | 213 | 223 | 233 | 243 | 253 | 263 | 273 | 283 | 293
204 | 214 | 224 | 234 | 244 | 254 | 264 | 274 | 284 | 294
205 | 215 | 225 | 235 | 245 | 255 | 265 | 275 | 285 | 295
206 | 216 | 226 | 236 | 246 | 256 | 266 | 276 | 286 | 296
207 | 217 | 227 | 237 | 247 | 257 | 267 | 277 | 287 | 297
208 | 218 | 228 | 238 | 248 | 258 | 268 | 278 | 288 | 298
209 | 219 | 229 | 239 | 249 | 259 | 269 | 279 | 289 | 299

O 00 IO DN b W=

* Jlnst BBIOOpa HOMEPOB 3a/1a4 UCIIOJIb3YWTE BapUAHT, PABHBIN MOCIEAHEH
udpe HoMepa Baren 3auetku. Hanpumep, Homep 3auetku 11-03-323, Bamr Ba-
pUaHT 3, U HYXXHO peliath 3aaaun ¢ HoMepamu 203, 213, 223, 233, 243, 253,
263,273, 283, 293.

200. OnpenenuTh HANPSKEHHOCTh TOJIS,, CO3[aBA€MOr0 NPOTOHOM Ha
paccrosauu r = 5-107"" m ot Hero.

201. HaliTu HampsHKEHHOCTb AJIEKTPUYECKOrO MOJs B TOYKE, JIekKaleh
MOCEepPEIMHE MEXIY TOUYECUHBIMU 3apsaamu ¢; = 8 uKn u g, = -6 nKn. Paccros-
HUE MEeXy 3apsaamu d = 10 cm.

202. Ha xakoM pacctossHuU d OT TouedHOTo 3apsifa g = 0,1 »Kn, Haxo/s-
HIErOCs B BOJIE, HAIPSIKEHHOCTD AJIEKTPUYECKOTO TMOJIS, CO34aBAEMOro 3THM 3a-
psinom paBHa E = 0,25 B/m? Jlusnektpudueckas MpOHUIIAEMOCTh BOJIbI € = 81.

203. HanpskeHHOCTh 3JIEKTPUYECKOTO TMOJIsSI, CO34aBa€MOr0 TOUYEUYHBIM
3apsA/IoM B Bakyyme Ha paccrosinuu [ = 10 cm, paBHa E = 25 B/u. Onpenenute
BEJIMYMHY 3apsJa.

204. HailTu HanpspKeHHOCTh AJIEKTPUYECKOro MOJIs, CO3JaHHOro 3aps-
XKEeHHOU cepoii ¢ 3apsinom g = 2 uxKn B cpenie ¢ TUANEKTPUIECKON MPOHHIIae-
MOCTBIO € = 4 Ha pacctosauu [ = 30 cm oT nienTpa cdepsol. Paguyc chepsl r < .

205. OguHakoBbIE MO BETUYHHE, HO MPOTUBOMOJI0XKHBIE 110 3HAKY 3aPs/Ib
q = 20 uKn pacnonoxeHsl B BEpPIIMHAX OCTPHIX YIVIOB PAaBHOOEAPEHHOIO Mpsi-
MOYTOJIBHOT'O TPEYTOJIbHUKA Ha paccTOssHUU [ = 2 m apyr oT Apyra. Onpenenurhb
HaIPsSKEHHOCTh CO3/1aBA€MOr0 UMM 3JIEKTPUYECKOTO TOJISI B BEPIIUHE MPSMOTO
yTIJIa 3TOro TpeyrojpHuka. Cpena — BakyyM.
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206. PaBHOMEPHO 3apsKEHHBIE IUIACTUHBI HAXOMASTCS B BaKyyMe Ha He-
OOJBIIOM PACCTOSIHUU APYr OT Jpyra. HampspkeHHOCTh MOJsl B TOUKE MEXIY
mactuHamu E; = 500 B/m, a ¢ BHeNIHEH CTOPOHBI OJHOW U3 IIACTUH
E; =300 B/m. Onpenenuts MOBEPXHOCTHYIO TUNIOTHOCTH 3apsiia MJIACTHH.

207. Yactura, Hecymas 3apsig g = 3-107 K mepeMemiaercsi B SIeKTpUde-
CKOM IIOJIE U3 OJHOM TOYKM B ApYryro. HaliTh pa3HOCTb NOTEHLIHUAIOB MEXIY
3TUMU TOYKAMH, €CJIM KMHETHYECKasi SHEPTHs YaCTHUIIbl U3MEHUIIACh HA BEJINYU-
vy AW, =15 [De.

208. MeTtamnueckuil mapuk quaMeTpoM d = 1 cm 3apsiKeH oTpuLaTesb-
HO 10 noreHnuana ¢ = 300 B. CKOJIBKO 3JIEKTPOHOB HAaXOJMTCS HA MOBEPXHO-
CTH LIapuKa?

209. Haiitu pa3HOCTb MOTEHIIMAIIOB MEXKIY TOUYKaMHU | U 2 OTHOPOJHOIO
AJIEKTPOCTATUYECKOTO I0JI HaNpsKeHHOCThI0 E = /00 B/cm, ecnu paccTosiHUuE
MEXJly 3TUMHU Toukamu [ = /() cM, a yros Mexay CHJIOBBIMH JIMHUSMU HOJS U
OTPE3KOM paBeH a = 30°.

210. B OOHOPOJHOM »BJIEKTPUYECKOM TMIOJ€ C HAMPSKEHHOCTHIO
E =1 MB/m, nanipaBlieHHOM BEpTHUKAJIbHO BHU3, BUCUT HA HEBECOMOW HUTHU IIa-
pUK Maccol m = 2 2, Hecymui 3apsan g = 10 nKn. HailTu cuity HaTsSOKEHUS. HUTH.

211. ANIOMHHHUEBBIH MapHK Maccoil m = 3 e, Hecyuwuii 3apsn g = 10 K,
noMenieH B Macio. OmnpenenuTs 3HAYEHUE HANPSHKEHHOCTH HAIPABICHHOIO
BBEPX DJIEKTPUYECKOIO IOJISI, ECIM U3BECTHO, UTO IIAPUK IIaBaer. 1ImoTHOCTH
macna p = 900 xe/u’, IIOTHOCTb aMOMUHNS py = 2,7°10° ke/ar’.

212. C xakuM yCKOPEHUEM JBHMIKETCS DJIEKTPOH B IIOJIE C HAIPSIKEHHO-
cThio E = 10 kB/m?

213. Ha cKkoOJIBKO HaJ0 U3MEHHUTH PACCTOSIHUE MEXAY IUIaCTUHAMM IUIOC-
KOT'O BO3JyIIHOTO KOHIEHCATOpPa, YTOOBl €r0 €MKOCTh yBEJIWYWIach B 4 pasza?
HauansHoe paccTosiHue Mex1y IIacTUHaMU KOHAEHCAaTOpa paBHO d = 2 MM.

214. B OOHOPOJHOM DBJIEKTPUYECKOM TMIOJI€ C HAMNPSKEHHOCTHIO
E = 1 kB/m, nepemecTtinu 3apsan g = — 25 uKn B HanpaBlI€HUH CUJIOBOW JTUHUH
Ha [ = 2 cm. Haittu paboTy 1moJisi, usMEHEHUE MOTEHIIMATIbHON YHEPTUU B3aUMO-
JNEUCTBUSA 3apAN0OB U IO, U HAIPSDKEHUE MEKIy HAa4aJIbHOW M KOHEYHOM TOY-
KaMH [1epEeMEIEHUS.

215. Bo CKOJBKO pa3 M3MEHUTCS €MKOCTh IUIOCKOI'O BO3AYILIHOTO KOH-
JIEHCATOpa, €CJIM IUIONab €ro IJIACTUH YBEJIWYUTh B 3 pa3a, a pacCTOSHUE Me-
Iy €ro MJacTUHAMU YBEIUYUTH B 5 pa3?

216. Ha CKOIBKO M3MEHHUTCSA €MKOCTh IIOCKOIO0 BO3AYIIHOTO KOHJEHCA-
TOpa, PACCTOSTHUE MEXKY TUIACTUHAMH KOTOPOTo d = 4 MM, TUIOIIA b MJIACTUHBI
S = 0,5 M°, ecii IPOCTPAHCTBO MEXKJY IUIACTHHAMH 3aMOJHUTH KEPOCHHOM C
JURIIEKTPUYECKON TPOHUIIAEMOCTBIO € = 27
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217. Tlnowaas Kaxaoil 13 MIACTHH IIOCKOro KoHaeHcaTopa S = 200 e’
a paccTossHue Mexay HuMu d = [ cm. KakoBa sHeprust moJsi, €ciii HanpsHKeH-
HOCTh oJst £ = 500 kB/m?

218. Bo CKOJIBKO pa3 OTJIMYAKOTCS €MKOCTH JIBYX IUIOCKHX BO3JYIIHBIX
KOHJIEHCATOPOB: OJUH UMEET KPYyTJIble IUIACTUHBI quameTrpoM D = 10 cm, a apy-
rou KBajaparHele pasmepoMm D xD. PaccTrosHue MeXAy IUIACTHHAMHU IIEPBOTO
KOHJIeHCcaTopa paBHO d; = 2 mm, a BToporo d, = 10 mm.

219. Kakyto paboTy HaJio COBEPIINUTH, YTOOBI IEPEHECTH TOUCUHBIN 3apsi]
O = 6-10° K1 u3 GecKOHEYHOCTH B TOYKY, HAXOMSAIIYIOCS HA DPACCTOSHHH
d = 10 cm OT TIOBEPXHOCTH METATMYECKOTO Iapa paguycoM R = 2 cu H
uMeroniero noreHuuan ¢ = 200 B?

220. DJEeKTpUYECKOE TIOJIE CO3[4aHO JBYMS TOYEYHBIMH 3apsaamMu
q; = 10 8Kn u g, = — 20 uKn, naxogsummucs Ha pacctosauu d = 20 cm Ipyr oT
npyra. OnpenenuTb HanpsHKEHHOCTh £ ToJig B TOYKE, YAAJIEHHOM OT MEPBOTrO

3apsana Ha paccrosiHue r; = 30 cm U OT BTOPOTO 3apsifla Ha PacCCTOSTHUE
ry =50 cm.

221. Kakas coBepiaercs paboTa npu MEePEeHEeCeHUU TOYEUHOTO 3apsiia B
QO = 20 HKn u3 OECKOHEYHOCTM B TOYKY, HAXOJAIIYIOCSd Ha PaCcCTOSHUU

d = 0,01 m ot moBepxHOCTH mapa paguycoM R = 0,01 m ¢ TIOBEPXHOCTHOM
MJIOTHOCTBIO 3apsiga ¢ = 20 mKn/m’?

222. DIEKTPOCTATUYECKOE TOJIE CO3AAETCS MAapoM paauycoM R = § cm,
PABHOMEDHO 3apSKEHHBIM ¢ 00BEMHOI MIOTHOCTBIO p = [0 nKu/m’. Ompene-
JUTH Pa3HOCTh MOTEHIUATIOB A@ MEXIy ABYMsI TOYKAMU 3TOTO MOJIs, JIeKalu-
MU Ha pacCTOAHUSAX r; = [0 cm v ry; = 15 cm OT LIEHTpa 1mapa.

223. lap paauycom R; = 6 cm 3apsbkeH 10 noTeHuuana ¢; = 300 B, a
map paauycoM R, = 4 cm — 110 moteHnmana ¢, = 500 B. Onpenenuts NOTEHITUAT
¢ 11apOB MOCJIE€ TOT0, KaK UX COCAMHWIN METANIMYECKUM MMPOBOJHUKOM. EMKO-
CTBIO COEIMHUTEIBHOTO MPOBOJHUKA MPEHEOPEUb.

224. CnnourHodt mapaduHOBBINA map paguycoM R = 10 cm paBHOMEPHO
3apsKeH ¢ 0OBEMHOM TIOTHOCTBIO p = 10 nKn/m’. Onpenemuts sHepriro W
3JIEKTPUUYECKOTO TOJIsI, COCPEIOTOUCHHYIO B CAMOM II1ape.

225. Kongencatopsl emkocTsiMu Cy = 2 mxgp, C, = 5 mxgp u Cs = 10 mxep
COEJIMHEHBI MOCJIEA0BATENIbHO U HaxoaaTcs noja HanpsbkenueM U = 850 B. On-
peIeIuTh HAMPSHKEHUE U 3apsi]l Ha KaXXI0M U3 KOHJIEHCATOPOB.

226. [1Ba konaeHcaropa eMkoctsiMu Cy; = 2 mkg u Cy = 5 mKeh 3apsKeHbl
1o Hanpstbkenusst U; = 100 B u U, = 150 B cooTBeTcTBeHHO. OnpeAeauTh Ha-
npspDKeHUe Ha OOKJIa/KaX KOHJIEHCATOPOB IMOCIE UX COEIUHEHUs OOKIIaJKamH,
MMEIOIIUE PAa3HOUMEHHBIE 3apsi/Ibl.

227. JIBa OAMHAKOBBIX IJIOCKUX BO3AYLIHBIX KOHAEHCATOPAa €MKOCTHIO
C = 100 ng) xax b1l coeMHEHbI B OaTapero mocienoBaTesibHo. OnpeaenuTb, Ha
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CKOJIbKO U3MEHUTCSI eMKOCTh C OaTapeu, eciii MPOCTPAHCTBO MEXTY IJIaCTUHA-
MU OJTHOTO KOHJIEHCATOPOB 3aMOJHUTH apapuHOM.

228. JIBa OQMHAKOBBIX IUIOCKMX KOHIEHCATOPa COEAMHEHBI MapajlieIbHO
U 3apsDKeHbl 10 Hanpspbkenus Uy = 240 B. Ilocie OTKIIOYEHUS OT MCTOYHUKA
TOKA PacCTOSTHUE MEXY MJIACTUHAMHU OJHOTO U3 KOHJEHCATOPOB YMEHBIIUIH B
TpH pa3a. Kakum craner Hanpspkenue U Ha KOHAEHcaTopax?

229. bartapess akKyMyJIITOPOB 3aMKHYTa Ha jamiry. [Ipu 3TOM Hampsike-
HUe Ha 3axumax Oartapeu U; = 20 B. Ilpu mapanemibHOM MOJKIIOYEHUU €IIIe
OJHOM TaKOW e JaMIlbl HanpsbkeHue nagaer 1o U; = 15 B. Onpeaenute co-
MPOTUBJIEHUE R Kaxxaou yjamibl. CUUTAUTE, YTO CONPOTUBICHUE JaMIIbl HE 3a-
BUCHUT OT €€ Hakana. BHyTpenHe conpoTtusieHue 6arapeu r = I Om.

230. K akkyMyJaTOpy C BHYTPEHHUM conpoTuBieHueM r = (),01 Om nop-
KJIFOUEH pe3ucTop ¢ conpotusieHueM R = /0 Om. BoabTMeTp JaeT OAMHAKOBBIE
MOKa3aHUs MPU MOCIEA0BATEILHOM U MapaJlJIEIbHOM MOAKIIOUYEHHH K PE3UCTO-
py. Onpenennure conpoTUBIEHNE BOIBTMETPA R,.

231. PeocTaT NOAKIIIOYEH K UCTOYHUKY TOKa. [Ipy M3MEHEHUU CONPOTUB-
nenus peocrara ot R; = 4,0 Om, 10 R; = 9,5 Om cuia ToKa B LIETIH U3MEHSAETCS
or I; =8,04, nol, = 3,6 A Onpegenute IJIC € UCTOUHHUKA TOKA U €r0 BHYT-
pPEHHEE CONMPOTUBJIEHUE 7.

232. DNEeKTpUYECKUN HArpeBaTeslb NUTAETCS OT N OJAMHAKOBBIX AKKYMY-
JSITOPOB, KaX bl U3 KOTOPBIX UMEET BHYTPEHHEE CONpoTuBieHue r. Harpea-
TelIb MOTPEOJAeT OJMHAKOBYI0 MOUIHOCTh MpPHU MOCIEAOBATEILHOM M Iapa-
JIEJJIbHOM COEIMHEHUHU aKKyMyJsTOpoB. OnpenenuTe COnpoTUBICHUE HAarpeBa-
Teis R.

233. AxkymynstopHas Oatapes umeer J/IC & = 12 B u BHyTpeHHEE CO-
nportusiieHue » = 0,1 Om. CKOJIBKO JIaMIIOYEK MOIIHOCTBIO P = 25 Bm kaxnas,
paccuuTaHHbIX Ha Hanpsbkenne U = 10 B, MOXKHO MOJKIIOYUTH K 3TOMY UCTOY-
HUKY D/IC, yToOBI OHM rOpear HOPMaJIbHBIM HAKAIOM?

234. K ucrounuky J/IC MOAKIIOYAIOTCS MOOYEPEAHO PEUCTOPHI C CO-
npotuBiieHuAMHA R; U R,. B 000ux citydasix Ha pe3ucTopax BbIIEISIETCS OJUHa-
KOBasi MOITHOCTh. OnIpeeNnnuTe BHYTPEHHEE COMTPOTUBJIEHNE UCTOYHHUKA 7.

235. NmeroTca aBa pe3uctopa ¢ conpotuBiaeHussMua R; = 2,0 Om u
R; = 4,5 Om. VX NOAKIIOYAIOT K UCTOYHUKY TOKA CHaudajla mapajuiesibHO, a I10-
TOM MOCHENOBaTeNbHO. [IpM Kakol BENUMYMHE BHYTPEHHETO CONPOTHUBIEHUS 7
MCTOYHUKA TOKA B 00OMX CiIydasiX MO BHEIICHEW IIEMHU BBIJEISAETCS OJUHAKOBAS
MOILIHOCTB?

236. Onpenenuth TOK /,; KOPOTKOTO 3aMbIKaHHS aKKyMYJISITOpHOW OaTa-
peu, eciu npu Toke [; = 5 A Harpyska norpedissger MomHocTs P; = 30 Bm, a
ipu Toke I, = 10 A — momHOCTh P; = 40 Bm.
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237. DnexTpudecKuid YalHUK UMeeT ABe oOMoTku. [Ipu BkItoueHun of-
HOM M3 HUX BOJA 3aKUMNAET uepe3 ¢; = /2 mun, IpU BKIOYEHUH OPYTrol — uepes
t; = 24 mun. Yepe3 CKOJIIBKO BPEMEHU 3aKUMUT BOJA B YATHUKE, €CJIM BKIIOYUTH
00e obmotku mnapamnenbHo? IlocnenoBatensHo? TemmoOMeHOM C BO3LyXOM
npeHeOpeyb.

238. AMImepMeTp, HAKOPOTKO MPUCOETUHEHHBIN K raJbBaHUYECKOMY 3Jie-
MeHTy ¢ DJIC & = 1,6 B v BHYTpEHHUM conpoTuBieHueM r = (),2 Om, moKa3bl-
BaeT Tok / = 4 A. KakoBo OyeT nmokazaHue aMIepMeTpa, €Clii ero 3alyHTHpPO-
BaTh conpoTtuBieHueM Ry, = 0,1 Om.

239. KakoBa 3J€KTpOJBHXKYILAs CUJIa 3JIEMEHTa, €CIU MNpPH HU3MEPEHUU
HaIpSHKEHHST HAa €ro 3a)KMMax BOJIBTMETPOM C BHYTPEHHHM CONPOTHBJIEHUEM
R, = 20 Om wmbl nonywaem U; = [,37 B, a npu 3aMblKaHUU DJIEMEHTA Ha
R, = 10 Om nonyvyaem ok I, = 0,132 A?

240. TasbBaHMYECKMH >3JEMEHT JaeT Ha BHEIIEHEE COINPOTHBIICHHE
R, =4 Om 1ok I; = (0,2 A. Eciin %e BHEIIHEE conpoTuBiieHue R, =7 Om, TO
3JeMEHT JaeT ToK [, =0,14 A. Kakoil TOK JacT 3JIEMEHT, €CIIi €ro 3aMKHYTh Ha-
KOpPOTKO?

241]. Ilpu nooyepeIHOM MOAKIIOYEHUHU K NCTOYHUKY D/IC nByX 31eKTpu-
YECKUX HarpeBaresiel ¢ conpoTuBiieHUsIMU R; = 3 Om u R; = 48 Om B HUX BBI-
JensieTcs OguHaKoBas MOIMHOCTE P = [,2 kBm. Onpenenure cuity Toka [, Ipu
KOPOTKOM 3aMbIKaHHH UCTOYHHKA.

242, DIEeKTpUYECKUN YTIOT, pacCUMTaHHbId Ha Hanpspkenue Uy = 120 B,
uMeeT MOIHOCTh P = 300 Bm. Ilpu BKIIIOYEHUHU yTIOTa B CETh HAIPSKEHUE HA
po3etke nagaer ¢ U; = 127 B no U, = 115 B. Onpenenuts cCONPOTUBIEHUE
NOJBOJAIIMX MPOBOAOB. CUUTATH, YTO CONPOTUBIIEHNE YTIOI'a HE MEHSIETCS.

243. DnexTpoABUraTelb NOJBEMHOTO KpaHa pad0OTaeT Mol HalpsHKEHUEM
U = 380 B w notpebnser cuny Toka I = 20 A. Kaxos KIIJ] yctanoBku, eciu
rpy3 Maccoi m = [ m KpaH NOJAHUMAET Ha BBICOTY 1 = [9 m3at = 50 c?

244. 3]IC wuctouyHMka TOKa & = 2 B, BHYTpPEHHEE CONPOTHBIIECHUE
r = 1 Om. OnpenenuTb CUIIy TOKa, €CJIM BHELIHSS 1IeTb NOTPeOseT MOIIHOCTh
P=0,75Br.

245. OnpenennuTh TOK KOPOTKOrO 3aMbIKaHUs [, I aKKyMYJISITOPHOM
OaTtapeu, €civ IpU TOKE HArpy3ku I; = 5 A OHa OTHAET BO BHEIIHIOKW IIEMb
MomHOCTh P; = 9,5 Bm, a ipu Toke Harpy3ku B [, = 8 A — P, = 14,4 Bm.

246. JIBa ucrounuka ¢ oguHakoBbiMu J/[C & = 120 B coenuHeHbl napai-
nenbHO. OnpenennTh HalpsSHKEHUE Ha 3aKUMax MCTOYHUKOB U MOIIHOCTB, pas-
BUBAEMYIO KaXKIbIM M3 HUX, €CJIM CONMPOTUBJICHUE BHENIHEW nenu R = 10 Om, a
BHYTPEHHHE COITPOTUBIIEHUSI HCTOYHUKOB: 7; = 0,5 Omur, = 0,6 Om.

247. Dnement, D/1C KOTOPOTO & M BHYTPEHHEE CONPOTHUBIIEHUE ¥ , 3AMK-
HYT Ha BHEIIHee conpoTuBieHne R. HanOosblas MOIIHOCTh BO BHELIHEN LENU
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P = 9 Bm. Cuna Toka, TEKyIIero Npy 3TUX yciaoBusx no uenu, [ = 3 4. Halitu
BEJINYUHBI U 7.

248. JIBa moTpeOuTens MOAKIIOYAIOTCA K OaTapee: OJuH pa3 MmocieaoBa-
TEIbHO, IPYroi — napajienbHo. B kakoM ciiyyae k.1.4. Oyaet 6osbiie?

249. DyeMEHT 3aMBIKA€TCA OJUH pa3 Ha conpotusieHue R; = 4 Om, npy-
roii pasz Ha R, = 9 Om. B ToM 1 Ipyrom ciydasix KOJIUYECTBO TEILIOTHI (J, BbIJE-
JISIOIIEECS B CONMPOTUBIICHUSX 32 OJHO M TO K€ BPEMS, OKAa3bIBA€TCS OJIMHAKO-
BbIM. KakOBO BHYTpEHHEE CONPOTUBIICHUE dJIEMEHTA?

250. Kako#t TOK MoWIeT Mo MOJABOISAIIMM IIPOBOIaM MPU KOPOTKOM 3aMbl-
KaHUM, €CJIIM Ha JBYX IUIUTKax C CONpoTuBiIeHuUAMU R; = 200 Om u
R, = 500 OM BbluenseTcs MpU MOOYEPEAHOM BKIKOYEHUU OJIMHAKOBAs MOII-
HocTh P = 200 B1?

251. Ilo aByM JUIMHHBIM HapaJieIbHBIM IPOBOJAM, PACCTOSIHUE MEXKIY
KOTOPBIMHU paBHO d = [6 cm, TEKYT B MPOTUBOIOJIOKHBIX HAMPABICHUSAX TOKH
cunont I = 30 A, xaxapiid. OnpeeuTh MAarHUTHYE0 UHAYKIIHIO B B TOYKE, pac-
CTOSTHUE KOTOPOH OT 000MX MPOBOJIOB OAMHAKOBO U paBHO » = 10 cm.

252. PaccTosiHue MexAy ABYMS JJIMHHBIMU MapajuieIbHBIMU ITPOBOAMU
d = 5 cm. Tlo mpoBoJiaM TEKYT B OJTHOM HampaBjieHUU Toku cuiioit I = 30 A, ka-

—

Kb, HalTh MarHuTHy10 MHAYKIUIO B B TOYKE, HAXOIAIIECHCS HAa PACCTOSHUU
r1 =4 cm OT OJHOTO U 7| = 3 ¢M OT APYroro mpoBoja.

253. Ilo 1ByM NJIMHHBIMU MapajuieIbHBIM MTPOBOJIaM, PACCTOSIHUE MEXKIY
KOTOpbIMH paBHO d = 40 cM, TEKyT B OJIHOM HAIlpaBJICHMH TOKH CHJIOW IIO

—

I =150 A. HaiiTu MarHuTHy10 MHAYKIMIO B B yJnajneHHou Ha r; = 30 cm OT oA-
HOTO U 1, = 50 cm OT Apyroro npoBoAa.

254. ]JIBa NJIMHHBIX MapajuleIbHBIX MPOBOAA HAXOASATCS HA PACCTOSHHH
d =5 cm ogun ot npyroro. [lo mpoBogam TEKyT B IPOTHUBOIIOIOKHBIX Halpas-
JeHuAx TOku cuioit o [ = 10 A xaxnapiii. OnpenenanTb MArHUTHY UHIYKIHAIO

—

B B TOuKe, HaXOIAIIEHCS HA PACCTOAHUU #'; = 2 ¢M OT OIHOTO U 7, = 3 ¢M OT
JPYToro MpoBoja.

255. 1o nByMm mapajuieibHbIM O€CKOHEUYHO JJIMHHBIM MPOBOJAHUKAM, Ha-
XOIAIMUMCST Ha paccTosiHuu d = 10 cm Apyr OT Apyra, TEKyT TOKUA MPOTUBOIIO-

noxHoro HarpasieHus I = 30 A. OnpeaenuTb MArHUTHYIO UHAYKIWIO B 1oJis B
TOYKE, PACIIOJIOKEHHOMN MOCEPEANHE MEXTY IPOBOAHUKAMH.

256. I1o ABYM MJIMHHBIM IapajuleJbHBIM IIPOBOJAM TE€KYT B IIPOTHBOIIO-
JIO’KHBIX HampaBieHusax Toku I} = [0 Au I, = 15 A. PaccTosiHrE MEXly POBO-
namu d = 10 cm. Onpenenutb MarHUTHYX0 MHAYKLIHMIO B TOYKE, YAAIEHHOH OT
NIEPBOro NPOBOAA HA 7] = 8§ cM U OT BTOPOTrO Ha 7, = 6 CM.

257. JIBa KpyroBbIX BUTKA paanycoM R = 4 cm KaxIbli pacloJIOXKEHbI B
napajjielbHbIX MIOCKOCTIX Ha pacctostHuu d = 0,1 m apyr ot npyra. Ilo BuT-
KaM B OJTHOM HamlpaBJEHUU TEKYT TOKH [} = [, = 2 A. HaliTh MarHuTHy1O HWH-
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—

OYKIMIO B Ha OCHM BUTKOB B TOYKE, HaXOAIIEKWCS HA PAaBHOM PAaCCTOSIHUHU OT
HUX.

258. JIBa KpyroBbIX BUTKA paanycoM R = 4 ¢y KaxKIbli pacroJIOXKEHbI B
napaJiebHbIX IJIOCKOCTIX Ha paccTostHuM d = 0,1 m apyr ot npyra. Ilo But-
KaM B IIPOTHUBOIIOJIOKHBIX HalpaBleHUSX TEKYT TOkH [} = I, = 2A. Haiitu mar-
HUTHYIO MHIYKIMIO B Ha OCH BHTKOB B TOUKE, HAXOJSAIICHCS HA PABHOM pac-
CTOSTHUH OT HUX.

259. Tok I = 20 A, npoTekasi IO MPOBOJIOYHOMY KOJIbIy U3 METHOU IPO-
BOJIOKH ceueHueM S = /1,0 mm’, CO37aeT B IEHTPE KOJIbIA MArHUTHYIO MHIYK-
uuto B = 0,12 mTn. Kakas pa3HOCTh MOTEHIUAIOB MPUJIOKEHA K KOHIIAM IPO-
BOJIOKH, 00pa3yromiei Koibio? Y AeabHOe CONMPOTUBICHHE MEIHOTIO POBOIHU-
ka p=1,7-10° Om-m.

260. JIBa KpyroBbIX BUTKA paanycoM R = 4 cm KaxKIbli pacloJIOXKEHbI B
napajijiebHbIX MJIOCKOCTSIX HAa pacCcTosiHUU d = 5 cm aApyr ot apyra. [lo Butkam
B OJTHOM HamlpaBJEHUU TEKYT TOKU [} = [, = 4 A. HaliTu MaroHuTHY10 MHAYKLHUIO
B B LIGHTpE OTHOTO U3 BUTKOB.

261. [IBa KpyroBbIX BUTKA paguycoM R = 4 cm KaXIblid pacroIOKEHbI B
napajijiebHBIX MJIOCKOCTSIX HAa pacCcTOsiHUU d = 5 cm aApyr ot apyra. [lo BuTkam
B MPOTHUBOMOJIOKHBIX HAMPABICHUSAX TEKYT TOkU [} = I, = 4 A. Haiitu maraur-
HYIO MHIYKIIO B B LIEHTPE OJHOTO U3 BUTKOB.

262. Konb1io u3 ToHKOro mpoBoja coaepkut N = 80 ButkoB. Panuyc

—

KoJiblia R = 20 cm. OnpenaennTb MarHUTHYIO MHAYKIUIO B B IIEHTPE KOJIbIIA,
€CJIM T10 TTPOoBOy TeueT TOK [ = 0,6 A.

263. Uemy paBHAa MarHuTHas MHAYKLUS IOJISI HA OCU KPYrOBOTO BHUTKA B
TOYKE, PACIOJOKEHHOW Ha paccTosiHUM d = 40 cm OT LEHTpa, €Cli B LIEHTPE
BUTKA, painyCc KOTOporo R = 30 cm, uanykuust B = 25 mx1n?

264. JlBa KpyroBbIX BUTKAa PACHOJIOKEHBI B JBYX B3aUMHO-IIEPIICH]IN-
KYJISIPHBIX TJIOCKOCTSAX TakK, YTO IEHTPhI 3TUX BUTKOB COBMAAarOT. Paguyc kax-
JIOT0 BUTKAa R = 2 cM Y TOKH, TEKYIIME 10 BUTKaM, [, = I, = 5 A. HailTu uaayx-

MO MAarHUTHOTO MOJs1 B B UEHTPE ITUX BUTKOB.
265. JImuHHBIA NPSAMOM COJICHOU]I M3 MPOBOJOKUA AUAMETPOM d = [ mm,
HaMOTaH TaK, YTO BUTKH IUIOTHO IPWJIEraroT Apyr K apyry. KakoBa marautHas

VHAYKIUSA B BHYTpH COJIEHOUAA NpH cuiie Toka [ = 4 A.

—

266. HaiiTu MarHUTHYIO UHAYKIUIO MOJs1 B B LEHTPE COJIECHOMIA ITTUHOM
[ = 20 cm n nuametrpoM d = 4 cm, copepxaiiero N = 400 BUTKOB, €ClU CUJIa
TOKa B 00MOTKe conenounaa [ = 2 A.

267. JInuHHBIA OpsIMOW COJIEHOU]] HAMOTaH U3 MIPOBOJIOKU JUAMETPOM  d
= | MM Tak, 4TO BUTKH IJIOTHO MPUJIETAIOT ApYT K Apyry. [lo conenonay teuer
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—

TOK cuioil [ = 10 A. HaiiT HHIyKIIMI0O B MarHUTHOTO MOJSl COJIEHOU/A Ha €ro
OCH Ha OJJMHAKOBOM PACCTOSIHUH OT €r0 KOHIOB.

268. U3 mpoBonoku nuametrpom d = [ mm Hago HAMOTaTh COJICHOW],
BHYTPM KOTOPOTO MHIYKIUS MArHUTHOTO TOJS JODKHA OBITh paBHA
B = 30,14 mTn. [lpenenvHas cuiia TOKa, KOTOPYIO MOKHO MPOMYCKAaTh MO TMPO-
BOJIOKE, paBHa / = 6 A. I3 xakoro uncia cioeB OyAeT COCTOSITh 0OMOTKa coJie-
HOW/JIa, €CJIM BUTKU HAMaTBIBATh IJIOTHO APYT K Apyry? JlmaMmeTp KaTylIKu CUu-
TaTh MAJIBIM 10 CPABHEHUIO C €€ JJIMHOM.

269. ObmoTKa coneHounia coaep uT N = 2 cios, IIIOTHO IpUJIErarouux
JPYT K IpYyTy BUTKOB IpoBojia quamerpom d = 0,2 mm. OnpeneanTs MarHUTHYIO

WHIYKIMIO B Ha OCH COJICHOU 1A, €CJK 110 TTpoBoay uaeT Tok /= 0,5 A.
270. Karymka amuaow [ = 30 cm cocrout uz N =1000 ButkoB. Haiitu

WHIYKIUIO0 MarHUTHOTO TMOJsi B BHYTPH KaTyUIKH, €CJIM TOK, MPOXOISIIHI 1O
KaTyllike, paBeH [ = 2 A. JluaMeTp KaTyLIKU CYUTATh MAJIBIM 110 CPABHEHUIO C €€
JUTAHOM.

271. DNeKTpOH JBUKETCS B OJTHOPOJAHOM MAarHUTHOM T0JI€ MHIAYKIHUS KO-
Toporo B = 5 mTn co ckopoctbto v =10000 xkm/c, HalpaBIEHHOMN MEpPIEHIUKY-
JISIPHO K JUHUAM UHAYKIUHU. OnpeaenTs cuity I, ¢ KOTOpoil oJie NIEUCTBYET Ha
AIEKTPOH.

272. Mexnay mnoirocaMu 3JEKTPOMAarHuTa CO3/1a€TCsl OJTHOPOJHOE Mar-
HUTHOE T0JIe, UHAYKUHUS KOoToporo paBHa B = (0,1 Txn. 1lo nmpoBoay AJIHHOM
[ = 70 cm, TOMENIEHHOMY TEPIEHAUKYJISIPHO CUJIOBBIM JIMHUSIM, T€YET TOK CH-
noit I = 70 A. Haiitu cuny F, J€HCTBYIOIIYIO HA TPOBOJ.

273. Ilo nByM mapajuieabHbIM IPOBOJAM JUIMHOM /[ = 2,5 M KaKIbIil TEKYT
OJIMHAKOBbIE€ TOKU cuioit /1 = I, = 1000 A. PaccTosiHue MeXay MPOBOJaAMU d
= 20 cm. OnpenenanTs CUILy B3aUMOJIEHCTBHS POBOOB.

274. Tlo nByM mapajuieIbHBIM MPOBOAAM JJIMHOU [ = 3 M KaXIbIi TEKYT
OAMHAKOBbIC TOKU cuiiol I1 = I, = 500 A. Onpenenutb pacCTOIHUE MEXKTY TPO-
BOJIaMH, €CJIM CHJIA B3aUMO/JICUCTBHS TPOBOJOB paBHa F' = 10 H.

275. YacTtuua, Hecyllasi OJIUH 3JIEMEHTApHbBIN 3apsij, BJIE€TENa B OJTHOPOI-
HOE€ MarHUTHOE ToJsie ¢ uHaykuued B = 0,2 Tx nox yraom o = 30 ° Kk HampasJe-
HUIO JTMHUN MHAYKIUU. Onpenenuts cuiny JlopeHua f;, €Ciii CKOpOCTh YacTH-

uel U= 10,6 m/c.

2776. Ha npoBogHuk JyinHOW [ = [ m ¢ TokOM I = 3 A, B OTHOPOAHOM I10JI€
C MarHuTHOW mHAykuuend B = 0,15 Tn nevictByer cuna F' = 0,2 H. Berauciaursb
yTOJ Ol MEXK]ly HalpaBJICHUEM TOKA U BEKTOPOM MarHUTHOM MHTYKIIHH.

277. DAEKTPOH NIBIKETCA B BaKyyMe CO CKOPOCTBhIO U = /(0 m/c B OIHO-
POXHOM MAarHUTHOM I10JI€ ¢ MATHUTHOW MHAyKuueu B = (0,2 Tx. Yemy paBHa cu-
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na F; , ASUCTBYIONIAs HA JJIEKTPOH, €CIIH YTOJI MEXK/Y HalPaBICHUEM CKOPOCTH

AJIEKTPOHA U JIMHUSIMUA UHAYKIIMU paBeH o = 30°?

278. KakoBO paccTosiHMEe MEXAY NapaJlIeIbHBIMU MMPOBOJAMH, €CIIU MPHU
cune toka I = 100 A B KaxaoM, MNpoOBOAA B3aUMOAECHCTBYIOT C CHJIOU
F=05HMm?

279. B MarHuTHOM 10OJ€, UHAYKIUS KOTOporo paBHa B = (0,05 Tx, Bpaia-
eTcsi cTepkeHb anuHor [ = 1 m. Och BpalleHus, TpoxoAsnias yepe3 OJUH U3
KOHIIOB CTEpKHSI, MapajuleibHA CUJIOBBIM JIMHUSIM MarHUTHOro mojisi. Haiitu
MOTOK MarHUTHON MHAYKIMU @, IEPECEKAEMBbIN CTEpKHEM ITPU KaxIAO0M 000po-
TE.

280. Ilnockuit kKoHTYp ¢ TOKOM [ = /() A CBOOOJHO YCTAaHOBUJICSA B OJIHO-
pOAHOM MArHMUTHOM Tone ¢ uHAaykuuwen B = 0,1 Txn. Ilnomanb KOHTypa
S = 100 ca’. TlognepkuBasi TOK B KOHTYPE HEH3MEHHBIM, €r0 IIOBEPHYIIH OTHO-
CUTENBHO OCH, JIXKAIlled B MJIOCKOCTH KOHTYpa, Ha yrou o = 60 ° Onpenenursb
COBEPILEHHYIO [IPU 3TOM padoTy.

281. B 0IHOPOJHOM MAarHUTHOM IMOJ€, UHAYKIUS KoToporo B = 0,1 11,
NOMENIEHa KBaJpaTHas paMKa. Ee MI0CKOCTh COCTaBIsET C HANPABICHUEM Mar-
HUTHOTO 1OJsl yroa oo = 45 °. CtopoHsl paMku a = 4 cm. OnpeaenuTb MarHuT-
HBIM MOTOK @, MPOHU3BIBAIOIINN PAMKY.

282. Ilnockuii KOHTYp TIomaaso S = 20 e’ HaXOJUTCSI B OAHOPOJHOM
MarHUuTHOM noJie ¢ uHaykuen B = (0,03 Th. OnpenenuTs MarHUTHBIN MOTOK @,
IIPOHU3BIBAKOIINN KOHTYP, €CIIA IJIOCKOCTh €ro COCTaBIISIET yroy o = 60 ° ¢ Ha-
MPaBJICHUEM JINHUI UHIYKIIHH.

283. B OZHOPOAHOM MarHUTHOM MOJI€ NEPNEHAUKYJAPHO JIMHUSAM WH-
JTYKIIUW PACTIOJIOKEH TIJIOCKUH KOHTYP Tiomanso S = 100 o’ ITonnepxuBas B
KOHTYp€ TIOCTOSIHHYIO0 cmity Toka [ = 50 A, ero mepeMecTusii B 00J1acTh Mpo-
CTPaHCTBA, L€ MoJe OTCYTCTBYET. ONpeAenuTh UHAYKIHNIO B MArHUTHOTO OIS,
€CJIM TIPU TIEpEMEIIeHUH KOHTYpa Obl1a coBepieHa padora A = 0,4 [rc.

284. Konbio paguycom R = [0 cm HaXOAUTCS B OJTHOPOJHOM MOJI€, UH-
OyKiust Kotoporo B = 1,25 mTa. I1mockocTh KoibLa cocTaBisieT yroia a = 30°c¢
JUHUSAMU HaANpsSKEHHOCTU. BhIUMCINTD BENMYMHY MAarHUTHOTO MOTOKa @, Mpo-
HU3BIBAIOIIETO KOJIBIIO.

285. Karymka nuametpom d = 10 cm, umeromasgs N = 100 BUTKOB, HaAXO-
JUTCS B MarHUTHOM nojie. Yemy Oyner paBHO cpennee 3HaueHue DJ(C mHIyk-
MU B 3TOM KaTyIIKe, €CJIM UHAYKIHUSI MAarHUTHOTO TIOJISI YBETMUUBAETCS B TEUe-
aue At = 0,1 cc 0 no 2 Th?

286. KpyroBoii pOBOIOYHBIH BHTOK MUIoMAasio S = 100 cm’ HAXOAUTCS
B OJHOPOJIHOM MAarHUTHOM IOJie, MHAYKIUA KoToporo B = [ Txi. IlnockocTtsb
BUTKA MEPICHANKYJIIPHA HAMPABICHUIO MarHUTHOTO moiia. Uemy OyneT paBHO
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cpeanee 3HaueHrne DJIC MHAYKIUU, BO3HHUKAIOIIEH B BUTKE MPHU BBIKIOYEHUH
noJist B Teuenue At = 0,01 ¢?

287. B 0qHOPOAHOM MAarHWTHOM IOJIe, MHIAYKIMA KoToporo B = 0,1 1x
JBIKETCS MPOBOAHUK JIMHOW [ = [0 cm. CKOPOCTh JBHMXKEHUSI MPOBOJHUKA
v = 15 m/c M HampaBieHa OHA MEPIEHIUKYJISIPHO MAarHUTHOMY Toito. Yemy
paBHa MHAYLIMpPOBaHHasA B npoBoHuKE DJ[C?

288. Ilpsmoii mpoBOJHUK AIUHOU [ = 40 cm JBHKETCS B OJHOPOIHOM
MAarHUTHOM TI0JI€ CO CKOPOCTBIO U = J M/c NIEPIECHAUKYIISIPHO K JIMHUSM UHIYK-
uuu. DJIC MHIYyKIIMKU MEXIy KOHIAMHM MPOBOAHMKA paBHa (0,6 B. Onpenenursb
WHIYKIHUIO B MarHuTHOTO MOJIA.

289. [IpoBogHUK JIMHOM [ = [ M ABUIKETCS CO CKOPOCTBIO U = 5 m/c TIep-
NEHJIUKYJISIPHO JIMHUSAM WHAYKIHUM OJAHOPOJHOTO MarHuTHoro mnoisa. Ompene-
JUTh MarHUTHYIO UHAYKIMIO B, €clii Ha KOHIlaX MPOBOJAHUKA BO3HUKAET pas-
HOoCTh noteHuuana U = 0,02 B.

290. MarHuTHBIA NOTOK, TPOHU3BIBAIOIIMN KOHTYP MPOBOJHHKA, PABHO-
MepHO u3MeHwics Ha A@ = 0,6 B6 tak, yto DJIC MHAYKIIMU OKa3aiach paBHOM
& = 1,2 B. Haiitu Bpemsi At n3MeHeHus: MarHUTHOTro notoka. Haiitu cuny [ nH-
TYKIIMOHHOTO TOKA, ECJIM CONPOTUBIIEHUE IPOBOAHMKA R = (0,24 Om.

291. KpyroBoil npoBOJIOYHBIA BUTOK panycoM R = 5 cm HaxoAauTcs B
OJIHOPOJHOM MArHUTHOM ItoJi€e. [110CcKoCTh BUTKA NEpNEHANKYIIpPHA HAIpaBJie-
HUIO MarHutHoro noiis. [Ipu BeikItoueHuu nost B TeueHue Ar = 0,01 ¢ B BUTKe
Bo3HuKaeT DJ/IC, paBHas / B. HaliTu HHIYyKUIWIO MAarHUTHOTO MOJIS B.

292. Conenoun cedernneM S = 10 ey’ conepxutr N = 1000 Butkos. ITpu
cune Ttoka / = 54 MarHWTHas WHIOYKLOUSA IOJA BHYTPH COJICHOMJA paBHA
B = 0,05 Th. Onpenennuts NHAYKTUBHOCTD COJIEHOMAA L.

293. Ha xapToHHbIN Kapkac JyuHou [ = 0,8 m u nuamerpom D = 4 cm
HaMOTaH B OJIMH CJIOW NpoBoA auameTpoM d = 0,25 mm TaK, 4YTO BUTKH IUIOTHO
MPUWIETAIOT APYT IPYTy. BBIYMCINTE MHAYKTUBHOCTH L TMOJYyYMBUHIETOCS COJE-
HOUJA.

294. IHAyKTUBHOCTH COJEHOMAA, HAMOTAHHOTO B OJHWH CIIOM HAa HEMar-
HUTHBINA Kapkac, paBHa L = 0,5 mI n. JInuna conenouna paBHa [ = 0,6 m, nua-
mMeTp d = 2 cm. OnpeienuTh OTHOIIIEHUE YKCIIa BUTKOB COJICHOM 1A K €T0 JITTUHE.

295. Tlo karyuike UHAYKTUBHOCTbIO L = 8 mxln Teuer Tok [ = 6 A. On-
penenuth cpeaHee 3Hadenue DJC caMOMHIYKIIMM, BO3HUKAIOIIEH B KOHTYPE,
€CJIM CuJjia TOKa U3MEHUTCS MPAKTUYECKH J0 HYJIS 3a Bpems At = 5 mc.

296. Conenoun coaepxut N = 4000 BUTKOB MPOBO/JIA, 10 KOTOPOMY TEYET
ToK [ = 20 A. OnpeaenuTb MarHUTHBIA MOTOK U MOTOKOCHUEIUICHUE, €CIU WH-
JYKTUBHOCTH €ro paBHa L = 0,4 ['n.

297. NHAyKTUBHOCTb COJICHOM/Ia, HAMOTAHHOI'O B OJWH CJIOM HAa Hemar-
HUTHBIN Kapkac, paBHa L = [,6 mln. Jlnuna coneHouna [ = [ m, cedyeHue
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S = 20 cum’. CKOIBKO BUTKOB HPHXOIUTCS HA KAXK/IBIA CAHTUMET] ITHHBI COJIE-
Homuza?

298. Conenoup conepxkut N = 100 ButkoB. Cuia Toka B 0OMOTKE coJie-
Houja paBHa [ = | A, a MarHuTHBIA TIOTOK @ = (0,01 B6. OnpeaenuTs SHEPTHUIO
MarHuTHOTO noJs W.

299. UnaykTuBHOCTH Katymiku paBHa L = 0,5 I'n. Onpenenuts IJC ca-
MOUMHIYKIINH, €ciiu 3a BpeMs At = (0,1 ¢ cuna Toka B KaTylIKe, pABHOMEPHO H3-
MEHSACh, yMEHbIIMIACh ¢ 25 110 5 A.
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IMTPMJIOKEHHUE

1. OcHoBHBIE (hU3UUECKUE BETUINHBI

duznyeckas BeJIUYNHa 3HaueHue
Yckopenue cBOOOTHOTO MAACHUS & 9,81 m/c’
['paBuTanmonnas nocrosinuas G 6,67-10°"" 1P /xzc
DJleMEeHTapHbIN 3apsij e 1,60-107" Kn
CkopocThb cBeTa B BAKyyME C 3,00-10° m/c

DJIeKTpUUeCKasi MOCTOSTHHAS &,

8,85 1072 ®/u

2. lusnekTpuueckas MNpOHUIIAEMOCTh

BemecTBo IIpoHunaemMocTsb BemecTso IIpoHnIIaeMOCTH
Bona 81 [Tapadun 2,0
Macno 2,2 Crekiio 7,0
3. YenpHOE COPOTHUBIICHHE METAIJIOB
Meramn VY 1es1bHOE CONIPOTUB- Merann Y ienbHOE conpo-
nenne, OM-M TuBIeHUEe, OM-M
Kemeso 9,8-10° Huxpom 1,1-10°°
Menp 1,710 Cepebpo 1,610
4. Macca u sHepTHsI TOKOSI HEKOTOPBIX YaCTHII
Yacruna M, F
KT a.c.M. JIx M5B
DIEeKTPOH 9,11-10°"  0,00055  816-107"* 0,51
IIporoH 1,627-107% 1,00728  1,50-10°"° 938
Heiirpon 1,675-107% 1,00867  1,51-107" 939
Jeittpon 3,35.-10°%7  2,01355  3,00-107" 1876
O—9aCTHIIA 6,64-10°7  4,00149 596107 3733
Heiitpaneueiii Meson  2,41-1072°  0,14498  2,16-107"! 135
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5. MHOXHTENU U IPUCTABKHU JJIs1 00pa30BaHUs JECATUYHBIX KPATHBIX U JIOJb-
HBIX €UHHUIL] U UX HAUMEHOBAHUs

ITpucraBka Muoxurens | Ilpucraska MHoOXUTENH
HauMe- 0003Ha- HauMe- 0003Ha-

HOBaHUE YyeHUe HOBaHUE YyeHHe

Dkca € 10" eny 1 107"
II>ta I1 10" CaHTU c 102
Tepa T 10" MUJUIHA M 107
['vra r 10° MHKPO MK 10°
Mera M 10° HaHO H 10”°
Kwuio K 10° MHUKO I 107"
['exto r 10 dbemto b 107"
Jeka na 10’ aTTo a 10°"®
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PU3NKA

Yactes I
Pazmen 1

JNEKTPOCTATUKA. IOCTOSAHHBIN DJEKTPUUYECKUM TOK.
IJEKTPOMATI'HETU3M

MGTOIH/I‘-ICCKI/IC YKa3aHuAa
K pCHICHUIO 3a1a4 U KOHTPOJIbHBIC 3aaHuA 110 (1)I/I3I/IK€
AJIA CTYACHTOB- 3a0YHHUKOB BCEX HaHpaBHeHI/Iﬁ IIOATrOTOBKH

Cocrasurens: Oypep Bukrop JIbBoBHY



