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NMPEAUCIOBHE

Yacth BTOpAS HACTOSHIEIO METOMHMECKONO Mocobus CONCPMHT MATEPHAN IO
TPETHCMY H HETBEPTOMY PaiiciaM Kypea bumkn: «Inexrpocratnka. [locrosupiii
TOK» M «INCKTPOMATHETHIM, DJICKTPOMATHHTHBIC KONCGAHUA H BOSTHBLY. Hannr nse
Tabmiibi BAPHAHTOB KOHTPOIBHBIK pabor. ofHa - UM CTYACHTOB-TEXHONOIOB,
BLITIONHSIOMINX JIBE KORTPOALHBIE paboThl H BTOpAs « AU CTYACHTOR-IKOHOMHCTOB,
BHINOJHAIOUAX OJHY KOHTPOJILHYIO paboTy.

OBUIME METONUYECKHE YKA3ZAHHMA

CTyieHTBl TEXHONOPHYECKUX CIIEUMANBHOCTEH BLIIONHSIOT JIB€ KOHTPOJbHbIC
paGOTh! MO TPEThEMY H YETBEPTOMY paifenam Kypca (KOHTPOIbHAS pabora Ne3 u
Nod} H npeicTARINIOT HX HA peiersio B Teuenue I cemectpa.

Kaxnas xoHTponnuas paGora Bmovaer B cebs cemp 3anad. Onpouenciue
BapHAHTR 3a7{AHHA APOBOJMICA IO E[MHON A% BCEX NIeCTH KOHTPOJIbHBIX pator
TabnHlie BAPHAHTOR B COOTBETCTBHM C IochegHeHd undpok wudpa. Ecm,
HAnpHMep, nochemHsd uudpa mBppa CIYACHTA-TEXHONOTA EMb, TO B KanAoH
koHTposbHOH o pemaer sanaun 7, 17, 27,37, 47, 57, 61.

Tabnuna BapHaHTOB AN TEXHOIOroB

Rapyagr . Homepa 12194 B Kax/10# KOHTpomLHo# paGote

o 1 1 21 31 a1 51 6l
2 2 12 2 32 42 52 62

3 3 13 23 33 43 53 63

4 4 14 24 34 44 54 64

s 5 15 25 35 45 55 63

6 6 i6 26 36 46 56 66

7 7 17 27 37 47 87 87

8 i8 28 38 48 58 68

9 9 19 29 39 49 59 69

10 10 20 30 40 50 60 70

CIyNeHTH-3KOHOMUCTBI BHTIOMHAKT OJHY KOHTPObHYH0 paGoTy N0 TperseMy
¥ YETBEPTOMY PAIICIEM KYPCa M IIPCACTABISKIT €6 HA PEUCH3HIO B TCHCHHE BTOPOTO
ceMecTpa.

Kontpospnas pafora cofepXut fo TPH 3a/@auyl M3 JABYX PalieioB, BCSro
mecTh 3ajad. Qupejenetne BapHaHTA 3a7aHHS B COOTBETCTBHH C nocreRHeH
nudpoli wHdpa nposoguTcd no Taliutiic BAPHAHTOR.



TaGumua BapHaAHTOB LI IKOHOMRACTOB

NelNe Homepa 3anay 8 kaxiof konTponbHoi patore
BADHANTOB 13 KONTpOabHOH pabotnt Ne3 #3 KoHTpORRGH paboTer Ned
1 21 41 51 1 H 38
2 22 42 52 2 12 42
3 23 43 53 3 13 43
4 24 44 54 4 14 44
5 25 45 55 5 15 45
6 26 46 56 6 16 47
7 27 47 57 7 17 56
8 28 48 58 8 18 57
9 29 49 39 9 19 58
10 30 50 60 10 20 39

[lpu BeIoMMEHHH KOHTPOJIBHEIX PAGOT HEOOGXOAUMO BHINOMHATL CJIEHYIOUIHE
fipaBua:

1) KOHTPONLHYIO PabOTy CACAYET BHIMIONHATH AKKYDATHO, OCTABMAS [OJK AAd
3aMcHaHHHi penensenra,

2)3anady CBOCTO BRapHAHTA NEPEIHCHIBATE NOMHOCTHIO, 4  3&JAHHbiC
$u3HYecKHE BEAMUHHD] BBIMHCHIBATE OTACABHO, HPU JTOM BCE YHCHOBBIC BEAHUHHD]
ROIDKHBI ObITH CPCBCACHDE B OAHY CHCTCMY CREHHIL,

3) I mosicHEHHS pelleHHy 33aMH, [he DTO HYXHO, aKKypavrHO CHcHarh
HEPTEK;

4) pelteHus 3334 ¥ HenonbsyeMbie GOPMYylbE JIODKABL  CONPOBMKHATLES
NOACHECHHAMEH;

3)HA THTYIbHOM JSHMCTC HYXKHO YKalaTh HOMCP KOHIPONGLHOM pasoisl,
HAUMCHOBRHME AHCHHIUIMHE!, QaMHIHIO B  MUMOHIL crynedia, wudp o
JOMauIKui anpec;

6) B MOACHCHUAX K 333a4¢ HEOOXOJIMMO YKAIHIBATL T OCHOBHBLIE 3AKOHb! H
hopMyJIBL, Ha KoTophix GasHpyeTcs peieHHe nanyolt sanauw,

7) npn nodydcHuy pacdeTHOH GOPMYABL, KOTOpas HyKHa A pellicHus
KOHKPCTHOH 3a/1a%H, IPHBOJMTH €¢ BLIBOJ,

8) pexomennyercs pernenue 3anadd cHayana cnenats B ofuieM Buie, Toe.
TONLKO B OyKBEHHDIX OOO3HANCHHAX, TOACHAR UPUMCHACMBIE [IPH HATRCAHHH
dopmyn Oyksenibie 0603HaYSHIA.

9 BLIMHCICHHA CACTYCT NPOBONMTL TIYTEM (IONCTAHOBKM 3AJAHULIN YHCIOBHIX
BEAMAME B pacuctRyIo Gopmyay. Bee UHCHOBbIC 3HANCHMS BEAHMUH, HEOGXOAUMbIC
JUBL PEUICHHS JAIfHOR 3anauu, xomkHst Obith Buipakenst 8 CH (eMm. cnpasounsic
nasiHsLe),
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10) nposepuTs eNHHHIbI HOJMYYEHHBIX BEAHUHH Mo pacdeTHoH GopMyric H Tem
CaMBIM TOATBCPNTD NPABHALHOCTD PACYCTHON GopMy.ibt,

11) B KoHTpoabHOI paboTe cleayer yKasbiBaTs YHCOGHUKA H YYeOHBIC Nocobus,
KOTOpPbIE KCTIOMbIOBAJHCH NPH PEHICHHM 38124,

Konumponsnvie  pabomvt, npedcmaanennsie 6e3 cOOMOOCHUR  YKAIAHHBIX
npasun, a maxxce pabonsi, GLIIOTNEHRBIE He RO CEOEMY GAPUAHINY, 3AUNIHIGATNLCA
He oyoym.

Ilpy nostopHoM peucH3HpoBanMH 00s3aTEMLHO NpERcTaBNATL pabory ¢
nepsoit pewersueit,

JIATEPATYPA

Casenves H B. Kype obmeit uzuku. - M.: Hayka, 1982, 1. 2.

3ucman I"A., Tooec OM. Kype oGweit duvxn. - M.: Hayxa, 1977, 1.2

Hiy6un A.C. Kype obme#t ¢usmxu: VuaeGuoe nocobue nns HipkenepHo-
SKOHOMHYCCKHK CHEUHAADIBIR BY308. - M., Dhicitas wixona, 1975.

Boasxenumerin B.C. CoopHHK 3ana4 110 oGinemy kypey ¢msun. - M. Hayka,
1978.

Dupzanz E B. PyKkoBOACTBO K pellicHHIO 32124 BO Kypey obuieH (usuku. - M.
Buiciuas mxona, 1978,

UYepmose A.I'., Bopo6res A.A. 3anaunnk no dusuxe / Nor pen. ALl Yeprosa. -
M - Ruicinag nicons ]QRI

AXBACIRRAN IURDNS, 297915,

PABOYAS ITPOTPAMMA

OCHOBbBI DJIEKTPOAUHAMHAKH

Dnexrpocratika. Dgextpocrarnyeckoe none. Hampsoxentocts.  [loae
gunois. Pabora cuii afexrpocTardyeckoro nom. HanpsxenHocTs kak rpajment
noTeHuMana.

flotok  sexiopa  HanpikeHnooTH.  Teopema  OGTPOr paaCKorc-1 aycea.
Tlpumencnue 1eopemnl  Ocrporpagckoro-laycca x pacwery woms. ['pamwent,
JIMBEPTEHIMUA, POTOP.

Ione B muosexipuxe. TTomipusanus AMIACKTPHKOB, BHIBI TOIAPH3ALMH.
Bekrop nomspuzaugy. [lone BHYTpu AHONEKTPHKA. BEKTOp 3MEKTPOCTATHHECKOTO
cmeitiennn. Teopema Ocrporpanckoro-laycca Jns 3ieKYPOCTATHYECKOIO NOJS B
nuexrpuxe. Certeroasiexrprxu. Hsesoanexrpuueckuit sddekr.

Tlose BHYTpH TIPOBOLHMKA H Y €10 NoBepxHOCTU. Pacnpenesncuue 3apajios B
APOBOJHUKE,  DNEKTPOSMKOCTh  YeJIMHEHHOTO  npoRojmuka.  Kompencaropst.
OHeprus 3apsKCHHONO YEIHHEHHOTO MPOBOIAMKA. JHEPTHE IICKTPOCTATHIECKOTO
HOJs.

Hocrorunuii wexrpugecknii Toi. Dnexrpudcckril Tok. 3akon Oma aum
yuactka uemn. 3axon Oma amt yuactka ucus B judepeperimamuoit dopme.
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Anextponsuwiyinad cuna. KmaccHueckas TEOpHS >EKTPHHECKOH MPOBOAMMOCTH
MeTainoB. 3akoH OmMa B xiaccHdeckoll JIeKTPOHHOH Teopun. DiiexTprueckuii Tok B
razax. [Tounarse o miasme. Jebacsckuii pasryc. TepMo2IeKTpoHHAs IMHCCHS.

[ wormsse AMaruorune monae voor, o,
DaekTpomaneTRss. Marnaruce nose. Bexvop Marnuaolt mnmyxaun. Jaxon

Amnepa. ToToK BeKTOpa MarHMTHOH MHIYKIMH. KoHTyp ¢ TOKOM B MAarHHTHOM
none. 3akon Buo-Casapa-Jlannaca. Ilpumenenue sakona Bno-Capapa-Jlannaca x
pacHeTy MariMTHOIO O Penarupuctexuit addexr.

Jaxon nonHOro voka. MarHuTHoe B3aumoscHcrsue tTokos. Pabora no
AEPEMEIICHIIO TIPOBOJHHKA C TOKOM B MarHHTHOM lone. J[eHCTBHE MarHMTHOrO
nons Ha npuxyupics 3apsy. Cuna Jlopenua. YckopHTenb 3apseHHbIX JaCTHI.
Addexr Xonna.

SlpneHHe  DJEKTPOMArHMTHOH  HHAYKUMH. Jakon Papajnes-Maxcsemna.
Camounaykims. Mmgyxrusrocrs. BiauMmHas WAykuus. DHeprss MAarHMTHOTO

o w2, Tl
TiOJiA. 1OKH 3aMbIKaHHd H pasMuIKanua e,

MarHiTHbIC MOMCHTEE aT0MOB. Bexrop HaMmarnuuentocty. THILI MArHETHKOB.
DrieMeHTapHad  TeODHS  JMaMarHCTH3Ma W DNapaMarsctHiMa.  Marummaax
BOCTIPUMMUYMBOCTE Beulectsa. HanpskeusocTs MarwnTroro nons. OTHOCHTE bHAS
MATHHTHAR nponuriaeMocts copemst.  Oeppomarneraxy.  Jlomennl.  Kpupas
HaMarapgusanna. Marmamieit reerepesmc. Touxa Kwopu.

BuxpeBofi Xapakrep OSACKTPHYECKOrO Nomi. TOK CMEICHHS. YpaBHCHHS
Maxcpesua IS 3ICKTPOMAarHATHOrO NON B MHTErpanbhoi  auddepenumaisyo
dopmax. OTHOCHTENLHBIA XapaKrep DICKTPHUECKOH ¥ MaTHUTHOH COCTAB/AIOIIAX
37IEKTPOMATHHTHOTO TIOAS. JIHONEKTPHYECKOE CHMHCTBO MEPEMEHHBIX OMCKTpH-
JCCKOTO H MArHHTHLIX NoJieH.

KosneGanua o sosmn. [apMoHHIecKHe 3ICKTPOMAFHHTHbIE KoJNcOaHHA H HX
XAPAKTEPHCTHKH. DNieKTprdeckHit konebareabHbiit xonTyp. Gopmyna Tomcona.

Jiuddepeniiranbiple  YpaBHeHHs  3aTyXAIOUMX  SNCKTPOMArHMTHBIX
xonebannil. JuddepeHipansioe ypaBREHHE JICKTPOMATHUTHOM BOMIHEL. OCHOBHbIE
CBOMCTBA 3NEKTPOMATHHTHBIX BOMH. JHEPTHA SJCKTPOMarHHTHBIX BOJH.

PAIEJY 11 WIEKTPOCTATHKA. IOCTOSIHHBIN TOK

OcHoBHbIC 3AKONLI B GOpMYIbI -

Bermmunna s pusuveckui 3aKon Ddopmyina
3akon Kynona F=q,9, ,/ (47‘9%’2}
HanpsiceHROCTh MIEKTPOCTATHHECKOIO E =F/q,
gons
HanpsxeHHoCTs N0 TOYedHOTO E=q /(4 ng(-;orl)
' 3apaia




Mpogorkenne

Benmunua wimm puanveckuii 3aK0H

Hanpsxeutocts nos 6eckoHesHo
JUIHHHO#M 3apAKCHHOH HUTH

HanpsoieHHOCTH 018 pPABHOMEPHO
3APIIKEHHOH NNIOCKOCTH

HanpsokeHHOCTE RO MEXKTY HBYMS
PABHOMEDHO H PASHOMMEHHO
3APROKCHABIMU OeCKOHCUHLIMU
NapaLIeIbHbIMHA TIJIOCKOCTAMH

Haopsxendocts nom E, cozaaBaeMoro
MeTaILHYeCKoH 3apmxentoli odepoli
paaMycoM R Ha paccTOAHHH [ OT HEHTPA

oepnr:
Ha nosepxHocTH cdeps! (r = R)

BHe cepni (r > R)

CuenieHne 3NeKTPHIESCKOro nos

Horox BekTopa HanpPHKEHHOCTH

PaGora nepeMeiticHus 3apaaa B
INEKTPHYECKOM TIOJIC H3 TOUKH A B
Touky B

ToTenman nois TOYETHOro 3apsiia

Horenuman 3nCKTPHYCCKONO 1105
MeTaHyeckol nosol chepo
paminycoM R Ha paccTORHHH I OF HeHTpa
cdepst:

Ha [IOBEPXHOCTH H BHYTPH chepbl
sHe chepsl (r > R)

Ces3p MCIGTY HANPDHXCHHOCTLIO TONI K
HOTEHUHAJIOM

Cuna npUTAKEHHI MEKY ABYMS
PAIHOHMEHHBIMH 3aPSHKEHHBIMH
obKNnaaKaMH KoHieHCaTopa

DACKTPHIECKAS EMKOCTD YEAHHEHHOTO

Dopmyna
E =/(2nee 1)
E =o/{2e£,)

E=0o/(es,)

p= q/(4xe£oR)
¢ = q/(4mee,r)
do

Ez«—.._..., :-gmdq)
d

F =2, E’8/2 = q* /(22,8)

C=q/e



Besmmunna wan PHIHHECKRHE 3aK0H

IPOBO/THHKA
EMkoCTh chepuueckoro KoHieHcaropa

Emkocts niockoro KOHJICHCATOPa

EsmxocTs cnonctoro KOoHAcHcaTopa

EMxocts Garaped (apaiienbHo
COERHHCHHbIX KOHICHCATOPOR

Dopmyna 1% OHPEACICHIRA EMKOCTH
MIOCNEAOBATEALHO COCTHHEHHBIX
KOHAEHCATOPOB

OHeprus 3apoOKEHHONO HPOBOHIKA

DHeprus 3apsHeHHOTO IIOCKOro
KOHAEHCATOPA
Bueprus HoMIPHIOBAHHOINO
JH3ACKTPHKA

O6nemuas IIOTHOCTb SHSPIUH
SACKTPHIECKOrO NIOE

Cuia TOKA

n v T E
DCKIop o

TH T

3akon OMa A YHacTKa HenH, He
copepxatie# IF[C

3akos Oma T 10IHONA Uer
3akon Oma B jmddepeHIHATLHOR
dopMe

Sakonr jpkuypi-JeHua
3axou Jxoym-Jlenua B
Audbepenmamioit opme
“TepMoo e TpoORBHXYIIAN CHJIa

Conporupacine OHOPORHOTO

C_=4n8£oR
C=¢ge 8/d

£,5
Gadey o
g, €, €,

Ce=C,+Cy+..4C,

C=

-L’*iw ! + +1
Cs C, C, .
_Co’ _q' _a
2 2¢ 2
W, =gg E*V/2

W, =(e~1)e,E’V/2

=B _ED_ D’

w
2 2 2,



MpoporkerHne

Besmunna wim usndeckni sakon

dopmyia
NPOBOAHIKA i o
VieasHas npoBoaHMOCTS y=1p
3aBHCHMOCTH YIC/ILHOTO P, = p,{1+at)
COMPOTBICHHS OT TEMITCPATYPh
osas MOMHOCTE, BLIACISIOIANCH B N=IE=F 2/(R + r)
ey
Kosdduument nonessoro aeiicrens =N, /N =R/(R+r1)
HCTOYHHKA TOKA
IInoTHOCTL TOKa B raze H aNeKTpoOMMTE i=aqn(u, +u )E

Hpumepnt pentenus 3anan

Hpamep 1.

Hea pasribix no Benuuune 3apsaa 3-10° Ki pacnosoxens: 8 BEPIIUHAX NPH
OCTPBIX YIIAX PasHOBEAPEHHOro NPAMOYTONLHOTO TPEYIOALHHKA HAZ PACCTONHHH
2¥2 em. Onpenentts, ¢ kakolt cunolf 51H 78 3apsijia JolicTBYIOT Ha TPOTH 3apsii
+1-10° Kn, pacnonoxennuii 8 BCPIIHHE NPH NPAMOM  YIi¢ TPEYTONLHHKA.
Paccmorpers cnydad, Koraa MepBbic 1Ba 3apaia ORHO- ¥ PasHOMMEHUbE, H
TIOSCHHTH MX PUCYHKAMH. :

Hano: q, =g = 3-10° Kom, g3 = 1-10° Kip r = 22 oM = 2v2-10% .

Hatoms: ¥
+QQ r +¢Z +3, r -9
N\ /
\ /
N /’ RN ﬁ"{‘
{'43,’ \\ \\
+93 F
//
k Ny > Ry
\\ #
F

Puc. 1



Pewienue. Cuna B3anMOACHCTBHN My ABYMS TOMEYHBIMH 3apANAMH
onpejensgercs o 3axowy Kysona F = gg/(4nee,r?). Tlo RPHHIMAY CYTIEPIIOSHIHH
Noje KaXKIOro 3apifa q; H ¢ AclcTyer Ha 3apsad ¢y HesaBAGHMo. Beneacrsue
3TOrC Ha 3APAA. QG AckcTBylor Heasucumo cHibl Fi3 u Fy (puc. 1). Bexropuas

cyvaema atux cun F = Fi; + Ky Svner uovomoli sermunnoll. Kax susavo vz pucyuxa

CYMMQ Jans 2 X Faaw s MRemSIRRURS SNCARRNSRLNL. AR WU o palynRa,

cuma F B o6oux cayuatx Gyner onnnaxoso#l no abcomorHoii Bemsunne. [epelinem
OT BEKTOPHOTO K CKAMpPHOMY BHIPIKEHHIO cHN. Bsemem ofosnauenwe
Fi31 = Fy3 = F5. Torna H3 reoMeTpHueckiX coobpankcHuit

F= J +F23 ‘/"' ‘h‘-b

4nee 12

rFhe T3 (WIH T12) - paccTOAHME MEXUTY PRIAMH Q) ¥ Gy H (WIH) Gy K Q2. Ty = 1/V2.
[orcTaBuM YHCHORKIC 3HAYEHHA ¥ onpencig F:
- V2-3-10°Kn-1-10°Ka s
= 5 sy = 9510
4-314-1-885- 107" &/m-2°-107"

Omsem. F =9.5-10°H.

“H.

Npumep 2.

Jlga OXMHAKOBBIX NOJONMTEABLHLX 3apsaa 1072 Kn naxomsros B Bostyxe Ha
paccTosHHM 8 oM ApyT or Apyra. OUpeACANTS HANPKEHHOCTh HOMY H NOTEHLHAN B
TOUKe, PACHIOJOKEHHON Ha PACCTOAHMHA 5 CM OT 3apIROB.

Jano: @y =@ = 102 Kme=1,=n=5eM=005m, ;=8 cu= OOSM

Haiimu: E, .

Pewenue. Tlo npumumny cynep-

HOSHIHE  HANMPOKEHHOCTL:  TIOMBL,  CO3~

A2BACMOTO 3apsiiiaMH (; H (, paBha

/ BEKTOpHOH  cymMMe  HanpsXeHHocTeil,
z\ )5} CO3/1aBACMbIX. K2XABIM 33PAROM B JaHHOH

Touke nong: E=FE, + E; Hanpeweunoere

IO, CO3HARAEMOTD  TOUEUHKhIM rxapqnnM;
BhAHcaseTCH 110 GopMy e
/

\@ E = qf(4neer?) | )

7/ TAE @ - 3BPAN, € - JUIIEKTPHUECKEN
%““‘“‘*"‘};’“““*‘}3 TPOHHIIREMOCTD;, €, -  DJICKTpHYCCKan
i ¥  NOCTOAMHAsR, T - PACCTOSHHE OT 3apsias 210
TOYKH 1OjM, B KOTOpOH oOnpenensercs
HANPRRCHHOCTD.
Tak kak zapsiaml q M G
NOJIOXKUTENLHEL, T0 BekTopbl E; 1 E; ¥MeoT Hanpasienne 1o cuioBodt JHMHHM OT
3apsa0s (puc. 2). Bexrop cymmapHoii HanpsukenHocTd E spasercs auaroxansio

16



napauienorpamma ¢o cropodamu E; v E; Ero abcomorioe snaduenne Haxopum,
HCMONIb3yA TeopeMy KOCHHYCOB:

E = JE? +E! +2E,E, cosa., )

TAe O - yrol Mexay sekropamd E) W E, xoropumii modaio onpelenmts u3
TPEYTONbHHKA CO CTOPOHAMM I'), I M 13] COSAL = (:‘,2 S r,z) /2r,rz = -0.28.

Honcranmas E, # E; nz (1) B (2), nocie npeoGpazopanmit nomyyaem

E=——3 . fi+cosa). &)

3
4nee 1

Toncranass aucsoBLIc 2HAYCHHS B (3), HAXOAHM

11072 Ky e
E= — J2(1-028) = 432B/m.
4-314-885-10 /M -25-10* V20 )

ToreRuman ¢, cosnasacMbif B flaHHOM TOUKE MONS CHCTEMON TOMEUHBIX
33pWUIOR, paBent aareOpamtecRoil CYMMe MOTCHEMANOB, CORMABACMBIX KANIbIM H3

k13
33pSA0B @ = Z‘Pi- B ycnopuux aannofl safauyt NOTSHIHAL @ pe3y HTUPYIOIEro
i=}
iowi OylieT pased @ =@ + ¢y [IOTCHIMAJ, COMABAEMBIH TOUYCUHBIM IADRIOM,
onpenensercs no GopMyne
¢ =q/{dnee,
CaenosaresmHo,
9, + 9,
4nee r,  4nesr,

=@+, =

Hozwranma YHCIIOBRIC 3HAYCHHS, HAXOAHUM
@ = e e 210"Kn
4.314-885-10"2®/m-5-10%m
Omgen:. E = 4.32 @/M, ¢ = 039 B.

Ipumep 3.

3apan +1-10° Ka NEPEHOCUTCS W3 OECKOHEUHOCTH B TOUKY, HAXOMIHIYIOCA Ha
paccTosHHM 1 CM  OT MNOBEPXHOCTH 3APSDKEHHOTO mapa pagHycoM 9com.
MOBEPXHOCTHAS IUIOTHOCTh MOJONHMTEMLHOTO sapana 107 Kan®,  Onpenennrs
coBepLIaEMYIo Tipy 3ToM pabory. Kakas pa6ota cosepmaerca ya nocaennsx 10 cm
nyt?

Hdano. q=+1-10°Kn, 6=110"Kwm: R=9cM=009m n=lcm=
=001 Mr=10cM=01I M= 1.

Haitmu: Ay A
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Pewenue. PaGora pHemHeH CHIt A; NO AEpEMEItenIo 1apata § U3 TOUKH
0oJs ¢ NOTCHUHAZOM @ B APYIYIG TOUKY C NOTCHUMANOM @ paBHa no abcomornoii
BejlMuHHE, HO MPOTHBONOOKCHE MO 3HAKY pabore A| cill Homa Mo NEpeMeIcHHIO

IAPANIR MEXNCLY ATHMM TOUKAMU NONY, T. €. A; = -A!l Pafirvra cun npetrruras e

THMH CAMH IO - CRUOTR ORI 3ACKTPHUSCKOIT

nons onpeaenscTes 1o popMyse Aj = (¢, ~@, ). Toraa

v

=

=afm., —@. )
'I\Y,L Y]]’

-
—
~”

i

TAe ¢ - NOTCHIHAT B HAYaIbHOU TOHKE, ¢s - HOTCHHHA B KOHSYHOH TOUKe.
Horentnan, coanapacMblii 2apOKEHHLIM HIAPOM pajuycoM RB Touke Ha
PACCTOAHHY T OT €10 HOBEPXHOCTH, ONPEAEASETCH No dopmyne

P= qo/'(41raao(R+r‘)), (2)

£1e qo = 64xR? - 3apan niapa.
Horenuman ¢, B GeckoHeuHO yAaNieHHOK Touke (nipd 1= o) Gyner pasen
wyno. lHoreruman @, w3 (2) noacrasud b (1) 4 nocne npeoGpasoBatyi NOTYYHM

A] = QO'RE/(Z‘KSSO(R +1y )) . (3)
ToncTasyss yucnoBBE 3HAUCHHAS B (3), HOMyuacM

1.10° Kn-1-107 Ka/n® -81- 107 12

=92.107*x.
1-885- 102 ®/u-10 'm 210" T

A, =

Pabory na nociestux 10 ¢M yTH MOXHO ORPEAE/HTS No GopMye

- —e’
A= Q(‘Pz ‘91), )
rie @) =4, /{4nee (R +1, +1,)) - moreriman 3 Touke na pacorois (R + 1y +13)

OT UEHTPA 1apa.

Hoacrasnas seipakerte @; H @1 8 {4), Aocie npeofpasoBanuii nofyvac
qoR? goR

- 1 e 0 — £FEN

T {R+n) eg {R+1 +1,) hatd

[fepBoe cnaraemoe B (5) 4nBcaeHHO paBHO A,.
ToacTasuM YUCJIOBRIC 3HAYECHHS H BRIYHCIHM Ay

1-10°Kn-1-107* Kn/M? -81-107 M2
1-885- 102 ®/m-2-10" m

Omeenr. A, = 9.2-10" IIxc, A, = 4.6-10° Iix.

A, =92-107 Ik - =46-107 Jixc.

Ipnmep 4.

Onpegenis NOTOK BEKTOPa HANPHKCHHOCTH 3MEKTPUNCECKOIO NOAY CKBO3b
AMKHYTYK) WApOBYIO TIOBEPXHOCTh, BHYTPH KOTOPOH HAXORAAICH 3 TOMEUHBIX
sapsina +2, -3, u +5 HKn. PaccMOTpets cAY4aH, KOTia CHCTEMA 3apSJIoB HAXOAMTCS
B BAKVYME H B BOJAC.

12



Jano: qy = +2-10° Kor, g2 = 3107 Kok, g3 = +5-10° Ky £, = 118, ~ 81
Haimmu: N _
Pewenue. B obiieMm ciydae HOTOK BEKTOpa HanpsxcHHoctd Np cKBosb

noBepxHocTh S pasen N = I E,dS, rae E, - npoeiuins Bexropa E Ha HopMam n K
5

nosepxuocry, E, = Ecosa.

JUm waposoll NOBEPXHOCTH, B LCHTPE KOTOpoli HOMENIEH TOYCHHBLIH 3apan,
a =0, cosat =1 u Ex=E. B xaxzao#t Touke utapoBol MnoBepXHOCTH E - pemmunsa
FIOCTOSHHAS H onpeseasiercs 1o GopMyne

E = q/{4nee,r?), )

rAe q - 3apa; T - pamayc chepbi. ,
Torna NOTOK BexTopa HanpsokeHHocTH Np CKBO3bL MIZpOBYIO MOBEPXHOCTH
Gyiier HMETH BHA

Ng = [FdS =E[dS = ES = E-4nr”. @
S b

Moncrasms (1) B (2), nocse npeoGpasosanyil I OHHOIG TOUCTHOTO 3apAiA
ponayuaeM Np =q/(az°). Ha ocnosauiu Teopemn Octporpasckoro-T'aycca anms
CHCTEMBI 32pSJIOB TOMHMBI NOTOK BEKTOpS HANPAACHHOCTH CKBO3h 3AMKHYTYIO
fI0BEPXHOCTD [(POBOHHKA IPOH3BOILHOH (B TOM WHCIC WAPOBOH) GOpMbI PaBCH

1

“E)E ®)

j=l

N

TopcTarHM B (3) MHC/IOBLIC SHAUCHHA W NOJYIHM
a) B ciTyuae, KOI/Ia 3apSUIbl HAXOZINTCH B BAKYYME,

(+2-3+5)- 107 Ku

2 =450B-m:
885-107" @fm

i
N =—(q, +4; "‘qs):
€o

6) B ciryuae, KOT/ia 3aps/ibl HAXOJIATCH B BOAC,

_ (+2~‘3+5)-10" Ka S6B-n
T 81.885-10 M '
Omsenr: Ng ~ 5.6 B-m; 450 B-m.

Ng

Tpumep 5.

Mexny IUIACTHHAMH TLIOCKORO KOHICHCATOPA, HAXOAAITHMHCE HA PACCTOAHKH
1 cM, NPHIOKEHA pasHocTs TioreHimanos 200 B. K opmoll M3 MIACTHH NpHJCracT
NIOCKONAPAIUIENLHAS CTEK/INHHAS [NACTHHA (g1 = 7) Tommuunol 9 um. Konnexearop
OTKUMOYAIOT OT HCTOVHWKA HANPAKCHAS W 1oce 100 BLIHHMAIOT MBACTHHY.
Oupe/ieyMTh  pAIHOCTh NOTEHLMANOB MEXTy FMMACTMHAMHA KOHICHCATOPA. Bo
CKONILKO Pa3 M3MEHHTCH DHEPTHA KOHJieHcaropa?

13



Jlano: do=1om=110"m d;=9mm=910"n U;=200B; =T,
5 i. :
Haiinne: Uy, Wo/W .
Pezaenue. P&BHOCTL TOTCHIHATIOB MEKITY NIACTHHAMHA KOHICHCATOPA B Cliyuac
OTIJBOUCHMSA €0 0T HCTOYHHKS HANPSIKCHHA HAXOAHTCH H3 YCJIOBHA, 4TO 3apsi Ha
ero NAACTHHAX OCTaeTest HCH3MCHHLIM, T. €.

C,U, =C,U,,

o~
-
e

rae \'l H \/2 CMKOCTH KOHACHCETOpOS, ‘-’l " Uz PasSHOCTH HOTCHLHANOB.

B ycaoBHsax ZaHHOH 3a[auH KOHACHCATOp BHAYAK ABIETCH CIOHCTHIM H €ro
emxocTs C; Haxoaures no (opMyle Uil ORpeAclieHUs eMxocTH  Gatapew
NOCHEHOBATCILHO COCTMHCHHBIX KOHIECHCATOPOR:

It

& 4, . , Q@)

pie S - mnomais IUECTHH, £ ¥ € - AHNICKTPHYECKHE POHHLUESEMOCTH CTEKNa

BO3AYXa; d) - TOMIHAA CTEKISHHON MIaCTHHLL d,, - 3330p MEXJTY IUIACTHHAMH.
[ocne yaaneHus creKIgHHON IIACTHHB H3 3330pa KOHJEGHCATOP CTRHOBHTCH

NpoCTCHITHM TUIOCKHM KOHAEHCATOPOM & EMKOCTBIO
C,=¢t,e8/d,. &)

Passocts norermimanioB U, KOTOpas YCTaHARAHBACTCH TIOCNEC YASJICHHS H3
3a30pa CTEKMIHHOM MNACTHHLL, onpeneaM u3 gopmyri (1), noacrasimn B Hee (2) H
(3) ¥ IPOM3BOZN COOTBETCTBYIONIHE NPeOGPAIOBAHMA:

C, £,d
AU, = e
C, | dgy+id,-di)s; ! @

xr

U,=

[ToncraBnas YHcIoBste 3Haviendd B (4), noayuaeM
U, =7-1:107M-2008/(9- 107w +1-107 - 7m) = 976B.
IUONFIIG VAL HALIAATANS BARIIA
Dhueprag YORNCUCATANA PARY
W=Cu?2
HimeHeHKe JHEPTHH KOHAEGHCATOpA HaliieM, YIHaB OTHOWEHME DHEPTHH
KOHICHCATOPOB:

W, /W, =CzU§/(CsU3)~ )

370 GTHOILEHHE MOYXHO ONPEeTHTL ABYMA cnocobamu:
I.Ecnu noncrasuTe BHpaXeHus MM BXOASUMMX B (3) Be/MYHH, TO HOCHE
npeoGpaloBanni H BLIMHCACHHH HOIyYHM
W, _ g,d, 7-102m
W, dg, +(d,-d,)e, T 910 M+ 71107 n

=438.
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2. Ornotuenue (5) MOXHO NPEICTaBHTL B BHAC
W, /W, =C,U, -Ul/(C,U, -U,).
Tak kak no yeaosuo C,U; = G, 10
W, /W, =U, /U, = 976B/200B = 438
Omeem: U, =976 B, Wo/W,; =438.

Ilpumep 6.

OnpeleadTs MakCHMANLHYI0 MOHIHOCTh, KOTOpas MONCT BHUIEIATECH BO
BHelHeH neny, nuracmoii or Garapen ¢ 3J[C 12 B, eciu nanbonbnias CHIIA TOKa,
KOTOPYIO MOXer AaTs Gatapes, paBHa 5 A

Hano: E=12B; L = 5 A

Haiinn: Ny

Pewenue. Vicnomsyes 3akoR OMa 1% 3aMKHYTOR HEnH:

1=E/(R+1), @)

rae R - conporuniienne pHelrHel Ueny; 1 - BHYTPCHHE CONPOTHBJICHHMS HCTOUHRKA
TOKA.
Momsocrs N, BoygeeMas BO BHeumHeH uenw, onpesensercs no Qopmyne
N = I’R. [IpeoGpasyem 310 Bhipakenne, Heroms3ys (1):

N=E’R/(R+1)" . @

TakuM 06pasoM, MOIIHOCTH 3ABHCHT OT BHEIHEro CONPOTHRICHMs e R
MomHocTs 6yaeT MakcHManbHOM NPH TakoM 3HadcHMM R, np XOTOpOM mHepsas

dN
NPOH3BOAHAN Ty obpamaerca 8 Hylb.

BoabMeM MepByIO HPOH3BOAHYIO
2{ 2 _p2
ay_E{7 K ®
dR  (R+ r)‘

s (3) Buamo, gro g{%:O npn R=r. Onpenesmm r. MakcuMamsHbiii ToK

BOSHHKAET HPH KOPOTKOM 3AMMKSHHH ICTIH, T. €. KO[JIa BHEUMEe CONIPOTHBICHHG
R = 0. Hoxons m3 1010, Luge = E/r, o1yna 1 = Ellyoa, 8 3HAUHT

R=E/l.. C))
Toncrasaus (4) B (2) ¥ BHNOIHHB peobpazopans, HOXYIHM
N = Elp f4- ®

Beruucnenss:
N = 12B-5A/4 =15Br.

Omeent: N = 15 Br.
15



Iipumep 7.

Hno1HocTs TENA0BOH MOMIHOCTH TOKA B HHXPOMOBOM MPOBOAHHKE paBHa
1.1-10° be/(u%). OnpeaemTs IWIOTHOCTD 3NEKTPHYECKOro TOKa.

Jaro: w=1.1-10° Ax/(m’c).

Haimu: .

Pewenue. Jinn peutenns 3an24y AComm3yeM 3akonsl Oma 1 Jxoyns-Jlenua B
nudppepenmamuoi dopue:

i=vE; t)
w=yE2, )

CA€ j - IUIOTHOCTD TOKA; E - HaIIPDHKEHHOCTh NONK; ¥ - YACHbHAS [IPOBOABMOCTD; W ~
TEMAGBAA MONIHOCTS TOKE B TIPOBOAHHKE.

YaenbHas NPOBOAMMOCTS CBA3AHA ¢ YACTLHEIM CONPOTURNCHHEM NIDOBOIHAK
P COOTHOUICHHCM

1
!
i
L
;
o
[
;
i
s
i
§
:
g
:
3
>
=]

Y=Vp. &)
Bripasum E u3 (2) ¢ yuerom (3) u, moacrasmas E B (1), nocie npeobpazosanuii

GOSyHacM
j=Jwip. )

3nadenue p M HUXpoMa GepeM H3 cripaBoytuka: p = 1.1-10° Omem.

Boruscnenus:

j= \/1.1-10‘11*/(»«3«:)/(1.1-10‘0M-M) =1.10° A/M2.
Omesem: j = 1-10° A%,
pumep 8.

ConpoTup/IeHHe OTKAYAHRHOH N0 HEKOTOPOIO BAKYYMA CTEKIHHOI ToyBKH
w0l 7.7 e ¥ niomaasio cedchus 4 M’ panto 3-10" Om. Bowrvx ® tovéike
ONIHOKPATHO HOHH3MpOBaH Jo kouuentpaunn 107 cm>  wowos. Onepennts
OOABWKHOCTE HOCHTENICH, COMTAS HX OJIMHAKOBOR 111 06OMX BHIOB 3apaja.

fano:  d=T7Tem=7710"M S=4mv*-410%% R=3-10"Om
n,=10"em™ e = 1.610" Ki, u, = u. =u.

Haiimu: u.

Pewenue. Vcnomayem gopMysty nuorrocty Toxa j 3 HOHHIHPOBAHHOM rasc:

i=qn,(u, +u_ )E, M

FAC np, € B K U. - KOUHCHTPalHA, 3apA]) M HOABMAHOCTH HocHTehel, E -
HANPOHKEHHOCTL nosd. Hiapectito, 9To hoTHOCTS TOKA

=S, @)
el - cnia toka, S - mnomak HONEPEHHOTo CeueH s NPOBOJHHKA.
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TS OAHOPOIIHOTO CKTPHYECKOTO IO
E=U/d, 3)

rrie U - HanpAKeHRE HA IEKTPORAX TPYOk; d - paccTOHHE MEXCTY JMCKTPONaMH.
Cuuras, uto U = IR, u3 (3) nonyuaem

1=EdR. @

Tloncrasum (4) B (2) u, npuparnusas (1) u (2), nocne npeobpasopaHuil ©
VUETOM, HTO Uy = U. =U, AOMYIHAM

u=d/(ZRSn,¢). S)
Boruncienns:
ue 77-107u
2.310%OM-4-10"* 2 -10°n > 16-10" K
Omeem: u = 210" M¥(B-c).

=2-107° Mz/(B-C)

KonTpoasuas paGora Ne3

1. /isa TOdeuHKIX 3apsAa, HAXOMICH B BOAE HA PacCTONHHH { npyr ot apyra,
B3RHMOZICHCTBYIOT ¢ HekoTopolt cunolt. Bo ckomko pas HEOOXONMMO HIMEHUTE
PACCTOAHHE MOXIY HUMHM, 4T0OBI OHH BiauMoZcHCTBOBATH € TAKOH e CHiol B

ot Eewal

BOSKYRE!

2. J{Ba niapuka oMHAKOBOroO 00beMa, obnazawimue Maccoi 0.6-1 07 r xR,
NOMBElICHE HA IMENKOBBIX HWTAX JmHoH 04 M TaK, 910 WX AIOBEPXHOCTH
CONPHKACcAIOTCH. YO, Ha KOTOPbIH pasoilluch HHTH NpH coOBLIEHHH LIApMKaM
OAMHAKOBGIX 3apaios, pasen 60° Haltrw BewyuHy 3apanos M CHAY
MEKTPHHECKOT0 OTTAIKHBAHNA. TOSCHHTH PHCYHKOM.

3. B pepiuunax TpEYTONbHMKS CO CTOpPOHAMH NO 2:107 M HaxosTCR paBibic
3apsasl IO 2.10° Kn. Hafttu paBrogeHcrByionyo Cui, AeHCTBYIONMAX  Hu
4eTBCPTHIR 3apak 110 K, noMenieHHBH Ha cepelpHe CTOPOHE] TPeYroibHHKE.
Kax H3MEHMTCS PaBHOACHCTBYIONIAA, €C/H 3aPsA NOMCCTHTL Ha cepeuue apyro
cropons! TpeyrosbHAKa? [JoscHUTL PUCYHKOM.

4. B sneMentapoll TeOpHH ATOMa BOJIOPO/A DPHHWMAKOT, HIO INEKTPOH
ofpamaercs BOKpYr TipoToHa iio Kpyropolt opbure. Karopa ckOpocTh 00pailleHHs
3MEKTPOHA, eCiH PATHYC OPOHTHI IIPHHATS PABHHIM 0.53-10™ m?

5. JiBa OHH&XOBHIX IIAPHKA PAIMYCOM 0O 1.7 cM HORBEUIEHBI Ha HICIKOBLIX
HWPIX msolt no 0.7 M B oaHoit Touxe. Tlpu coobmicHHH DIapHKAM 3apsIos 00
2.2-10 Kt iy pasonwmacs sa yron 90°. Kakosa IIOTHOCTE MaTcpHaia WAPHKOB
¥ CHUKL SEKTPOCTATHYCCKOTO OTTANMKHBAHHS MCKILY HuMu?

6. Ha aByX ONMHAKOBBIX KAMEILKAX MAcka HAXOIMTCR MO 100 numHEX
30cKTpoHoB. CH/IAa SMCKTPHUECKOTO OTTAIKUBAHHA YpaBROBENIHBACTCH CHIOR WX

BIAHMHOIND TsroTenus. Haiith ofbeM KKAOR KANCHbKH, ©C/H NIOTHOCTL Macha
0.9-10° krhe.
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7. llsa 3apsiia BIaHMOZEHCTBYIOT B BakyyMe Ha paccrosiny 2.2-10° M ¢ Takoii
We oMo, xak B TpascopMaTopHOM Mache Ha paccrosuud 1.48 oM. Kakopa
AHBACKTPHIECKast IPOHRUACMOCTE TPAHCPOPMATOPHOrO Maca?

8. [{sa mapuka maccami 1o 0.5 r NoABEIICHN Ra WEIKOBLIX HUTIX JUMHOH 110
i M 8 onnois Touke. Iipu coollICHMM HIAPHKAM 38PSAOB OHH PAlOHLIHChL HA 4 CM.
OnpesemiTy 3apall  KaKAOIO IHAPHKA H CHIY HMX  3AEKTPOCTATHYETKOro
OTTANIKHBAHHA.

9. BHuHCINTL  YCKOpEHHME, COOGHUIAEMOC OJHHM  3IEKTPOHOM  JIPYIOMY,
Haxo UeMy<Cs OT HICPBOro A PacCTOAHHK | MM B BaxyymMe.

10, IHapaku maccamu 1 1 10 r 3apsxenst. 3apsan nepsoro pasen 3-10™M K, a
SapsA BTOPOTO HARO ONPENE/BiTh, €CIHH HIBECTHO, IO CHiA HX KYJOHOBCKOTO
OTTANKHBAHMS YPABHOBCUIMBACTCA CHIOH BIAHMHOIO TACOTCHHA.

11. CKombKO 3NCKTPOHOB COAEPIKHT 3apSK MBLIHHKH Maccolt 10™! xr, ecm ona
YACPKHBACTCS B PABHOBECHHR B FOPHIOHTRNILHO DACTIONONCHHOM  ILIOCKOM
xonpcHeatope? Paccrosnue Mexiy oGKIafKaMH KoHJeHcatopa oM, pasHOCTH
noreniManos Ha o6knaaxax 100 B.

12. DnexTpoH ABHMKETCA N0 HANPABICHHIO CHIIOBLIX JIHHUI OHOPOKHOLO MO
HanpsoxkeHHOCTHIO 2.4 B/M. Kakoe paccrosHue oH HpOJeTHT B BAKYYME IO 110JHOH
OCTAHOBKH, €C/ €10 HavaubHas cxopocts 2-10°M/c? Ckombko Bpemenw Gynier
JUHTHCA foneT?

13. B sepumnax paBHOCTOPOHHCIO TPEYTOJBHHKA CO CTOPOHaMH 10 4 cM
HAXOMTCA pasHble 3apaast mo 3-10° Kn. Onpepemms HaNPAKEHHOCTL TOMA B
TOUKe, NexKalel Ha CEpPeiHEE CTOPORK TPEYTOBHUKA. '

14. Paccrosnue MexcTy IBYMS TodeqHLIMM 3apaaamu +3.3-107 K i -3.3-107 K
pasac 1 cm. HaHTH HanpsokeHHOCTE TOMM B Touke, Haxoasmclcs Ha
NCPIEHHKYBIPE, BOCCTIHOBJICHHOM K CEPERHHE AKRHMK, CoeauHMIomeH ofia apiia
Ha paccTosHuy | oM OT Hee.

15. lse GeckoHEeUHO AJHHHBIC PABHOMEPHO JAPSKCHHBIC HHTH C JHAeiHOM
WAOTHOCTBIO 3apssion 6-107° KM pacnionowensl na paccrosimn 0.2 M ApYT OF
npyra. Halitd HanpsOKeHHOCTb DJNCKTPHYCCKOrO [ON%, COMAHHOIO B TOUKE,
yaanennol Ha 0.2 M ot kaxaoif HuTH.

16. lap ¢ 3apspom 2-10°Kn smeer noresuman 1800 B. On onyien B
kepocHH (8 = 2). HaliTh HanpspkeHHOCTD, REAYKLUHIO H NOTEHIHAN B TOuKe NOIM,
YAANCHHOR OT MIOBEPXHOCTH Hiapa Ha 10 oM.

17. Jlse napamnenbHbic METAUMMECKUE IUIACTHHBL, PAacloJOXEHHBIE B
JHOMICKTPHKS © RHIJICKTPHUCCKON MPOHHIAEMOCTRIO 2.2, ofiIafaI0T NOBEPXHOCTHOMH
fioTHOCTEIO 3apsna 3 K 2 mxKaM®. Oupexesurs HANPSHKCHHOCTL M HHAYKLMIO
ICKTPHUECKOro FIOMN MEXY [TIACTHHAMH U BHE TUIACTHH.

18. K nmryM ouetb JUMHBHBIM N3paJLICAbHLIM NNACTHHAM  NPHIOKEHO
natipskerne 6 kB. IosepxnocTnas IIOTHOCTS 3apsizios Ha macThHax 3.2 MxKn/m®.
Onpele/MTL PRCCTOSHHEC MEXTY IMACTHEAMH M HaNPOKCHHOCTE NONY MEXLY
[AACTHHAMM H BHE IUIACTHH.

19. Haitrs 3n1a4eHMe ¥ HANPABJICHHE HANUPSKCHHOCTH 3NEKTPHYECKONO 10N,
CoOMaHHOro ToueunbiM 3apinon 18-10° K u Geckoneuno mminmod 38PAKCHHOH
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HUTBIO ¢ JMHeNHOH NA0THOCTBIO 3apsia 0.5-107° Kivm B touke, yaaneHnoit or
1aps/a Ha 4 cM, OF HHTH B3 3 cM. Paccrosnue MEXQLy 3aps/oM M HHMIBIO 5 oM.
Pemenine MOAChnTb PHCYHKOM.

20. Yecmy paBHa HanpSKCHHOCTL NONA B UEGHTPE KBAajpaTa, B BEpLIMHax
KOTOPOTo [OCHENOBATCABHC pacnojiokenbi 3apaas 1, 2, 3 u 4 Kn? Cropoua
kpajpara passa 10 cM.

21. IToBepXHOCTHAA TUIOTHOCTL 33pRAa Ha  GECKOHEYHOHW  PaBHOMEPHO
sapskcnoli  nmuockoctw  pasia 310 Kuiad.  Belumcasts  norok BEKTOpa
HAIPIDKECHHOCTH Yepes NOBEPXHOCTH ohepht JHAMETPOM 1 M, paccexaemoii 5Toii
LIOCKOCTDIO TIONOMAM.

22. DneKTpHYECKoe [I0Jie COZNACTCH TOHKOH GeckoHeuno AMMHHOH HHIBKO
PABHOMEPHO  3apsKeHHOM ¢ JMHCHHOH IUIOTHOCTRIO 13apana 1-107" Kwm,
OnpenemTs NOTOK BEKTOPA HANPAKSHHOCTH YEpes LHHHAPHTECKYIO NOBEPXHOCTD
JNIHHOM 2 M, OCh KOTOpPOH COBIIAJAET C HHTBIO.

23. beckoneuno  AnHuHB  wWWMHAp paadycom  (.lm  sapsoken ¢
AOBCPXHOCTHOR MIOTHOCTLIO 3apaja 1-107° Kwm. Onpeenurs NOTOK Bextopa
HAPKCHHOCTH  UCpPE3  CAHHHIY [AAHHLI [(UHHADAYCCKON  KOGKCHANLHON
[OBEPXHOCTH B CiIydasix, KOF/a okpyxaromas cpena: 1) Boanyx, 2) sosa.

24. IIporoH, IBHrasch B 3JEKTpHUeckoM pofie, npuobpen ckopocts 400 m/c.
Kakyio YCKOPSIOUIYIO Pa3HOCTh TIOTEHIMANOR OH fiposeTen?

25. Jisa sapwma 1-107 w 1.10® Kn naxonsrtes na paccrossmy 40 cM o ot
apyroro. Kakyio paGoty Hago coBepiliHth, wrolnl COSM3HTL HX JO PACCTOSHMA
15 cM?

26. Onpefie/MTh NOTCHUHAN TOYKH NOMS, HAXOAAMEHCH WA  PaccTOSHHMU
5-107 M OT LEHTPA 3apDKEHHOTO 10apa, eciH HANPIAEHHOCTL NOMS B T0H TouKe
3-10° B/M. OnpenenuTh BEMHYHHY 3pAAA Hapa.

27. /lpa paBHBIX TOYCHHLIX 34pSA3 MO 10° K samuplit  Haxoasres Ha
paccrostuu 1 M Apyr oT apyra. BLMHCIHTL HanpskenHocTs E # noteniman ¢ g
TOYKe HONS, HAXOAMIMEHCA HA CepelHE PacCTosHHsS Mexay sapsaamu. Kakyo
paboTy Hafio COBEPIIMTB, YTOGBI cOIMIHTS HX O paccTosHui 0.5 M?

28. Ibumnka, necymas sapap 122-10° Kn, npurasynacs K paBHOMEDHO
3APSHKEHHOMN [IOCKOCTH FUIOMIAALIO 2 M ¢ 3apAIoM 107 Kiwm®. Onpenenuts, Kakoe
paccTosHue NIPH ITOM TNPONCTEHA NbLIHHKE, €CIM pafora, coBepilieHHas TONEM,
pasha 56-107 Jlx.

~ ey

29. B none zapaaa 2.2-107 Ki mepementaercs 3apsi -3-10° Ko Buiscinms
paboTy, COBEPUIREMYIO TIONEM, €CITH TICPEMEIICHHE NPOHCXORHIIC MCKIY TOUKAMH ¢
HanpHKkeHHoCTHIo 400 1 2-10° B/m.

30. Onpenendts, AOTEHIMAan B HAYAMLHOK TOUKE TNepeMERICHHs 3apija
-6-10™ Kn, BInKyierocst B None 3apaag +4-10" K, ecm oHeprus, 3aTpauycHHas Ha
fICPEMCICHHE 3apsifia, paBHa 6-10° [, a norenuman konequol rouku 1500 B.
VYC1alloBHTR, HA KaKOM PacCTOAHHM HAXOHIHCh 3apallhl B Hauale M XoHUe
TICPEMCILICHHA. :

31. Pasomepro  3apskeHHat OCCKOHEUHO NPUDIDKCHHAY  JUIOCKOCTh &
TIOBEPXHOCTHON TUIOTHOCTHIO  3apsaa 410° KM W roucunbiil 3apss 10* Ka
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naxojmtes Ha pacerounum 0.5 M. Kaxyio paloTy HaO COBEPHINTL, YTOOLI COAMIUTH
#x 1o paccrosuus 0.2 m?

32. Kowgenearop ¢ napauHOBHM JHIIEKTPHKOM emkoctsio 4.42-107 )
japmkeH JIO pajHocTH notenunanos 150 B. Hanpsokeniocts nons  suytpw
koHJeHcatTopa 6- 107 B, Onpenesits WIOWAAL [UIACTHH KOHACHCATOPA, MCPTHIO
floJis KOHAEGHCATOPA W (IOBEPXHOCTRYIO MHIOTHOCTh 3apAia Ha rlacTHiE.

33. Paccrosiise Mexy TUICTHHAMK CAIOASHOrO Koiencatopa 2.2 MM, a
AOAS KaXoH TacTrab 6-10° 2. [inactuint npursrusatores ¢ cuiokt 0.04 H.
OnpeseinTh PasHOCTh fIOTCHUHAIOB MONKAY ILIACTHHAMM M 2JIKTPHYCCKYIO
EMKOCTh KOHACHCATOPA.

34. B ropH30HTAILHO PACNIONOKEHHOM MIOCKOM BO3IYUIHOM KOHJICHCATOPE B
PABHOBECHH YASPHHMBRIOTCH NBUMHKH C 33DAJIOM 4810 K Kaxkora macca
NLUTHHKK, €CIHM PA3HOCTh NOTEHIMANOB Ha MUlacTHnax 60 B, paccrossume Mewy
i 12-10° M? Kakosa uiaykuus nons?

35. Mexqty 0OKAaZKamit [LI0CKOTO KOHZEHCATOpa ¢ (IOHAZBbIO [NACTUHL
22 cm® HAXOIHTCA CTEKNC TOAWMHON 1.4 MM, Ha KoTOpoe Hateced napadui Cloem
4 MM, OnpelesTh eMKOCTh KOHACHCATOP H DAJIEHHE IOTEHUMAE B KRXKJIOM Clioe,
¢CIM PasHOCTD TOTCHUMATIOR Ha macTHHaX 1 kB.

36. PasHOCT, NOTERIMATOB MEXGLY RIACTHHAMM JUIOCKOTO KOHeHcaTopa 6 KB.
OupeiesuTh CHITy B3aHMONCHCTBMA MEKIY THICTHHAMH, SHEPIHI0 H ILIOTHOCTH
EPrUU lcouuencaropa eciM paccToanue Mexcay miactuHamu 0.02 M, a wiomans
ka0l 13 Hux 100 oM.

37. DnexTpoH, NPOAETER B 101€ C Pa3HOCTBIO NIOTCHIMANOR 10* B, nouanaer B
NAOCKKH KOHICHCATOP JUMHOR 10 CM ¥ IBHXETCH B NEpBbIil MOMEHT (apajLieihHo
(UIACTHHAM HA PaBHOM PaccTOSHHH OT HHX. Paccrosane Mexy 1iacTusamH 2 oM,
pazHOCTh NoTeHianos Mexity HuM 300 B. Onpenenuts sepTuxkantHoe cMeilieHue
3IEKTPOHA TIPH BHUIETE M3 KOHIREHCATOPA.

38. KonucHcarop emxocthio 3 MK® 3apanuid [0 pasHOCTH [IOTEHUAAN0B
300 B, a xonaescatop eMkocThio 2 M® - a0 200 B. Tocne 2apaiiKi KOHIENCATOPSE
cocuMbMIM  fiapaiueaso.  HaliTH  pasHOCTE  ROTEHUMAlOB  HA  ofKiaaxax
KOMAEHCATOB TIOCHE HX COCITHHENHUSL.

39. [1nocKHiH  KOWJACHCATOp 3apAKCH 0 pazHocTH IioteHumamos 500 B,
paccrostHHe MewNy ero IuiactuHamu 5 mm. Onpejcts 00beMHYIO TUIOTHOCTH
DHEPLHY NOJS KOHJIEHCATOPA, ¢CM MEWUY IUIACTHHAMH Haxo/res: 1) Bosayx,
2) crexio.

40, Paccrosinfe MEKIY MIaCTHHAMH IUIOCKOFO KOHACHCATOpa paslo 8 MM,
pomaae nuacTHa 62.8 eM”. Kakvio paboTy HyXHO 3aTpatTs, 4T00bl BIABHHYTH
MENLY TUICTHHAMH KOHJICHCATOPR ILAACTHHKY CTeKNa Toi ke Juiolmany H
TOMIUHOE 6 MM, €cld MAACTHHDI KOHJICHCATOpA KPHCOCAWHCHB K HCTOUMHKY
wanpsoxesus 600 B?

41. Bavapcio W3 IBYX KOIEHCATOPOS emkocTsio no 3107 w 4510 @
COCANUMAN [IOCTCHOBATENLNO, BKUOUIIA B CETL ¢ HATPAKCHHCM 220 B. Torom
6ATIPEIO OTICHOUHIM OT CCTH, @ KOHJICHCATOPHI COSMHKIM napauiensiio. Kakoso
HANPIDKEHHE HA EDKHMAX NoJyuentofi 6a1apen KOHACHCATOPOB?
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42 Ha naacrunax rmocrcom BO3AYHIHOIO KOHACHCATOPA ¢ TUIOMWIAABIO 1LIACTHH
150 cm® naxomures zapin $-10° K. Kakosa cuima naumuoro TIPHTAKECHHA MEXTY
TLIACTHHAMM H OGHEMHAA FLYYTHOCT), DHEPIHH N0 KOHASHCaTOpa?

43. Barapcﬂ H3 NOCACAOBATEABHO COCAMHCHHBIX KOHACHCATOPOB CMKOCTBIO
10° u 5:10° O sapsikena o Ranpsoxenus 2 kB. Kakoe xoniMuecrso asexrpuuccrsa
3anacexo B 6arapec?

44. [I10THOCTL SHEPIHA 3BPSKEHHOIO CHOMIHOTO Koraexcaropa 106 Jhwm’.
Kakosa HanpsxeRHOCTS DOJM KoHleucaropa?

45. Boanyumniii  komuencarop emkoctvio 1072 Mx® sapsaked o 20 kB.
pennonaras, 4ro npu paspase paspsanukom 20 % 3HEPrHH PacceHBAETC B BH/IC
3BYKOBLIX M JJICKTPOMarHWTHBIX BOJH, OHPSHCHAHTL KOJNHYCCTRO  TOILNOTHI,
BBIACASCMON B Pa3pIIHHKE.

46. Haliti >HEpraio NOMMPH3I0BAH-

HOFO CIIOASHOIO JHOINCKTDHKA, HAXOMN~ 1€
HICrOCsE B KOHACHCATOpE, 6CAH IUIomas nly
IacTHHBL KOHAEHcaTopa 25 oM’ Ton-

HMHA JHOACKTPHKA 9 MM M ILARCTHHE( ii'z
3apSOKEHBL IO HanpsokeHus 2 xB.

47. Ha KOHLAX  MPOBOIHHKA 1€
JUMHOH 3 M ROMNCPHHBACTCH PaHOCTH "'_
nmcugnanos 1.58B. -Kaxono YHEbHOE —
COMPOTHBICHHE  MIPOBOJNKKA,  €CHH 1 I
anotHocTs Toka 5-10° A/M®? R

48. Hceroaunk Toka,  HMMeEiomuit
IC 150 B H BHYTPEHHCE Puc. 3

conpornsickue 0.4 OMm, uWraer ToxoM

10 namn conportuiicHuem 1o 240 OM B S namn conporasncHuem 145 Om xaxzas.
Hamersl coeieHsl Hapaicnbio, CORPOTHRACHHE NOABOAIIHR BPOoBORoB 2.5 OM.
Haiitv nanpskenne, RO KOTOPLIM paloTatoT HaMIist,

49. Tpu ranspanuccikux siemerra (puc.3) ¢ OJIC 1.3, 14 n 1.5B w ¢
BHYTpeHHuM  conporHBackeM 0.3 OM  kaxaviit  coefMueHs (apajieibio |
JAMKHYTHI  BHCIIHMM  conipotHBichrHem (.0 OM. OnpenesMth TOK B KLKIOM
3IEMCHTE.

50. Hanpsoxetine Ha mimHax 3nempomauuuu pasno 10 kB. Paccroatine o
norpebureins 500 wm (b asyxiposonnan) Craninsa ROMKIE NEpeAaTH
notpeburesno moutnocts 100 kBr. Tovepu nanpskenns Ha nposonax He JONKHBI
npesbiiath 4 %. BHUMCINTL BEC MEAHBIX IIPOBOKOB HA YHACTKE MICKIPOCTAUAS-
AoTpebHTE Db,

51. B oneKkTposHON JlaMIle TOK HACT OT MCTJUTMMECKOTO HIIMHAPE K HHTH,
PACIONONCHHON BHYTPH Hero 110 0cH. Oupeieants FIOTHOCTE TOKa BOIMIN HUTH U
BOM3H HHAHHAPA OPH CACJIYIOUHX YCHOBHAN: TOK paBeH 3 MA, JHH2 HUTH B
umanHApe 2.5 oM, anamerp nuty 0.02 MM, anamerp usannipa 1 oM.

52. Bimceres MOTOK MERHOA APOBOJIOKH MIOLIAJBIO TIONEPEMHONC CCHOHMHS
0.1 mm*. Macca sceit ipososiokn 0.3 kr. ONPEICHHTS CONPOTHBICHHE NPOBOAOKY.
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£3. Kakoe sanpsikeHne MOKHO AaTh HA RarTyiiky, smewoniyio 1000 surkon
MEHHOIO npoaona co c.pe,umm IMBMCTPOM BHMTKOB ¢ — & CM, €Clm 0nyCcTHMa
[IOTHOCTL TOKA § = 2 A/MM’. :

54, AKKYMYASTOP 3aMBIKACTCH OJHH pa3 TaKHMM COHPOTHBICHHEM, HTO CHiia
ToKa paBHa 3 A, BTOpoil pa3 TAKUM CONPOTHBICHHCM, YTO CHIA TOKR pasta 2 A.
Onpeneants DJ{C akKymyTopa, ecim MOIHOCTH TOKa BO BHeWwHeH Lem B 060X
CIyuasx OMHAKOBA, 3 BHYTPCHHEE CONPOTHBICHHE aKKyMyJistropa passo 4 Om.

85, Cxonvko namn  moumpocTsic fo 300 By, npemHassaueHHbX s
nanpsoxerus 110 B, MOXMO YCTaHOBHTE NAPALICILHO B 3/IaHHH, €I nposo,nka or
MAFMCTpAIIM CHCTAHA MEAHMLM NpoBoioM Anusoi 100 M W ceuerveMm 9 MM’ a
HALIPAKCHKE B MarMCTpamH pasto 122 B?

56. DJIC Sarapeu pasua 18 B. KIIJ] Gavapen cocrasaser 0.9 npu cunae 1oKa
4.5 A. Yemy paBmo BHYIpeHieE cofipoTHBlierne Gatapen?

57. Tpamsaituntit saroy norpebaser 1ok 100 A npu nanpmxernn 600 B n
paeusaer cuiy TAru 3000 H. Onpeneimte cxopocTh ABiKeHHs TpaMmBas Ha
ropH3oHTabHOM yaacTke TyTH, eci KIL anexrpoxsuraress rpampas 80 %.

§8. OGMOTKA JMEKTPOMArHHTOB B JUHAMOMAIIMHE ChelaHa W3 MEAHOIo
nposona ¥ Dpu TeMmieparype 10°C mveer conporusiiense 14.2 Om. Tlpu paGore
conporusieHHe OOMOTKH nopbickwiock Ao 16.5 OM. Kakoli crana temneparypa
ofMoTKH?

59. Dnecxrpornieds JOKHA BHITAPHBATE 38 5 MuH 1 1 Bogwl, B3aTOR mpH 20°C.
Kaxosa Ao/kHa GHTH [mHita HHXPOMOBOH MpopofokH ¢ cevendem 0.5 MM, ecim
neus paGoraer o Hanpsbiersem 120 Buee KIIZL 80 %?

60. B MeaubX lMHAX MIOMANbio ceuewmst 25 oM’ Tewer Tok 250 A
OnpeseaHTh KOJIHMHECTBO TEIUIOTH, BhUICHIOMCHCA B eiHHUe 06beMa 33 eJHEHILY
BpeMerin.

61. DuekTprteckas JaMiouKa HAKaHBaHHS noTpebnger Tok 0.2 A. Tnamerp
Bos(pamoBoro Bosocka paser 0.02 MM, Temmepatypa BOAOCKa TIPH FOPEHHH
namnpi 2000°C. Onpene/mTs HATPKEHHOCTh STEKTPHHECKOTO NOJS B BOJOCKE.

62. B Kene3HoM NPoBOAHKKE JIHHOR 2 M K TUIOHABIO NONCPEHHOTO CEYGHILY
04 sy uaer ok, pu oM 18 MuHYTY Buaensercd Ternora 48 Mw. Onpenesurs
HANNEHEHHNCTh qnermuuecl(ﬂro A4 B ADOBOIHHKE.

63. OnpeacadTs IOTHOCTD NEKTPHUECKOTO TOKA B MENCIHOM IIPOBOJHAKE,
ecn TeNNOBasi JHEprHd, BhiacnscMas B exunuue ofvema 33 CEKYHAy, paBHa
9.8.10" Jix/(x’c).

64. Ha kodiugX npoBofHMKa [UHHOH OM NOMICPKHBACTCS  PA3HOCTH
norenuuance 120 B. Kakoso yienbHoe CONPOTHBJEHME NPOBOAHHKA, CCIB
fLI0THOCTE ToKa B Hem 5-10°% A,

65. B nenp raibBaHoMeTpa BKIIOUCHZ TCPMONApa, COCTOSIIAS U3 MEAHOH M
goHCTAHTAHORON NPORONOKH IMHHON No 1M 7 auamerpom 0.2 mv. Ha cxombko
JICNEMi OTIVIOHHTCS CTPENKA TANbBAHOMETPA, CCNH Cirai TepMOMlaphl HAIPETh HA

50°C. BuyrpenHee cONpoTHBREHME raabBaHoMeTpa 50 OM, 4YBCTBHYEALHOCTH
FafALBAHOMETPE 10 A/nen, uyBcTBHTEBLHOCTS Tepmonapt 40 MxB/K.

66. TepMOdEMEHT, cocromunu H3 mapsl  MeAb-koHcrantan, ofnamaer
VACNBHONH  TePMOJAC 10 Bfrpan. Onpeseants pasHOCTL TEMUCPATYP ClIach
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TCPMODICMCHTA, CCIIH CONPOTHRICHHE TCPMOINCMCHTE ¥ IIOJIBOASIIMX NPOBOJOR
40 Om. TaissanoMerp, RIGIONEHHBIH 8 LEIMb TEPMOIAEMCHTA, [OKAILBACT TOK
7.8-10° A, conporusienue ranssanomerpa 320 Ou.

67. Haltu unciio HOHOB, 0Gpa3yIOUIMXCH NP PEHTICHOBCKOM ODIYUeHHH B
Inm Bo3nyxa 1a | c. eclm nmiockue :memom,x HaXOAATCH Ha paccrogHum 25 om
Apyr ot jaApyra, mowanss -ux 400 oM’ Toxk 8107 A Honwl cunrate
ONHOBANICHTHLIMY,

68. lipn sommauum  BoyXa OGpaBOBaJHCb OXHOBAMCHTHLIE HOHLL ¢
nopsukHoCTAMH 1. = 1.38:10" M(cB), u.=191-10" M%(cB). Onpenenum
HAIPHKEHHOCTD  3MCKTPHYECKOrO [oit B noanyxc, €CJIM  KOHUCHTPAllHA HOHOR
1.2:10" M, a nuorHocts Toka 1.3-10°° A/vh.

69. KakoBa MHHHMAALHAS CKOPOCTH MIEKTPOHOB, BLISBABIIHX HOHH3AHMIO
ATOMOB HEOHA H NUTHA €CIH NOTEHUHAIh! KX HOHM3alMe pasxbl 216 w 5.4 3B
COOTBETCTREHHO?

70 B unuuraououuodl KoMSNs wavamarsg  anroir NoTeHIMaT HoREAsLINY
F3e 10 AULHAGLIULAIUN RN DQalAnIwa GRsUNL ARV IVRLGRRGI  Silinariaai)

kotoporo 15.83B. Kaxoli ckopocThio nomkeH o6naxath 3EKTPOH, YTOOK
HOHH3UPOBATL ATOM aprona? -

PASAEN IV. JVIEKTPOMATIHETHU3M. JIEKTPOMATHHUTHBLIE

KOJIEBAHUA A BOJIHBI
OcroBubIe 3aK0RbE B GOPMY/ILI
Besmwaua wim duzngeckii 3axon dopmyna
3akon AMnepa dF = Bld/sina
HHaykups MariHTHOro 1o B=yn H
Mexanpseckuti MoMenT, nelicrryiomuit M =p_Bsine
Ha l(()H’Iyp € TOKOM
Maraureniil MOMEHT KOHTYDa © TOKOM Pe=18
3akou buo-Casapa-Jlaunaca dH = Idlsin a
4nr?
HatrpskeHHOCTH MATHHTHOIO NOJA B H= I/(ZR)
HEHTPE KPYTOBOIO TOKA
[{MpKyums BEXTOPA HAVPHKCHHOCTH PR LR =
" yuwvu K,Gry - le
MArHMTHOTO HOJA L A
HanpsmeHocTs MACHHFHOTO TOAS, H = 1/(27R)
COIIAHHOTO GECKOHEUHO ANHHHBIM
HPAMBbIM POBONHHKOM € TOKOM
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Besanna nom pusndeckuil 3aKon

Hanp»}xeuuqcr b MATHATHOIO NOJIA,
CO3/IARACMON0 OTPEIKOM NPOBOAHHKA

HanpsxeHHOCTS MarHHTHOTO HOJIA
BHYTPH TOPOMAA H beckoHeHo
JAHHHOTO CONCHOMA

Cuna B3auMOJcHCTBHA JBYX
TIPAMOTMHEAHBIX TTPOBOJHHKOB € TOKOM

HanpsokeHHOCTH MarHBTHOIO oM,
CO3IABACMOrO JBHXYIMMCS 3apHIOM
Cwna Jlopenna

MarauTHbi N0TOK OTHOPOTHOIC
MArHATHOTO HOJS

Pa6ora 0 NEPEMENIEHHIO IPOBORHUKA

C TOKOM H KOHTYpa € TOKOM B
MArHUTHOM NOJIC

OcHOBHOM 3AKOH NEKTPOMArHUTHOHK
HHYKIHH

IoToxocuennenyue
[{oTOKOCHETIICHHE CONCHON/IZ

DAEKTPOABHNYLIAN CHIa
CAMOBHITYKUHH

Ml-[}lykTHBH()CTb CoicHOMa

KonuuecTso 2J10KTPHYECTBA,
NPOTCKAIOLICTO B KOHTYpe NpH

BO3HUKHOBCHMH B HEM HHAYKUHOHHOTO

TOKA

MruoBeHHOE 3H29EHHE CHUIbL TOKA B

uenu ,o6ranalomiel conpornaietnem R

H MHAYKTMBHOCTHIO L:

[PH JBMBIKAHHH

[pPH PABMbIKAHHH

Duepryst MarHWTHOrO 1108

OfLeMmiias NI0THOCTD DHEPIHH

MalrHRTHONO 110
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Oxotuanvie

Besmunna mimt dranveckuii 3aKon Ddopmysia
bopmyna Tomcona T =2xJLC
JlHHa BosmbI A=l
CKOPOCTH pacrpocTpaHeHHs ’ c
INEKTPOMATHUTHEDS BOJH B Cpejie v= ‘F‘;

numen 1,
inumen I,

Inockuit kouryp (pamka) iuouaieio 4 cM  pacriofoeH NApaLIENbHO
OHOPONAHOMY MarHMTHOMY noMo Hanpsxentocthio 10° A/m. Tlo  komrypy
KPATKOBPEMEHHO NPOHYCTHAY TOK 2 A, M KOHTYp Hawan CBOGOANO BpAaIIAThCA.
CuMras VYCIOBHO B Havajle MBIOKCHWS CHIY TOKA H Bpamaiowmil Moment
HCHIMEHHBIMH, ONPCACHHTL YIAOBOC YCKOPEHHC KOHTYPa, MOMEHT HHEpUHH
xoroporo 10 kM,

fano:  S=4c=4102w%  H=10'AM =24 J=10%aw,
1o = 1.26-10° Tu/m.

Haiimu: €. ’

Pewenue. Ha xoutyp ¢ TOKOM B MarHHTHOM nofic JelcTByeT BpaiiafouiHi
momenT: M = BIS-sinct, rue B - muayxums marsursoro nons, [ - cuaa Toxka s
KOHTYpE, S - Inoulajib KOHTYPA; O - YTOA MCMGLYy HANpaBicHHEM HOpMalmH X
THIOCKOCTH KOHTYPa M HHAYKUHeH moas.

MaruuTHBIH MOMEHT KOHTYP2 Py = IS. Tlo ycroBHIO 3a18494 MIOCKOCTH PAMKH
COBIAMACT ¢ HaNpasjenneM HAAVKLUMY nons. Ha pamicy peficrayer MaxcHMabHBIH
ppamaouui Moment (a0 = 90°)

M,, =Bp,- (1)
Wunykmus B ceszans ¢ wanpsoxensoctsio H noas coornowernmem B = ppH,

1/ | - MATHHTHAS NPOHUUAEMOCT: Cpeftbt (s BosTyxa p = 1) Ho - MArHWTHAsA
nocroansas, [losromy (1) 3anminem B sujie

Mup = p‘oHpm‘ (2)
BTODOﬁ JAKOH AHHAMHKH Bpaula’mm:nom JRHKCHHA ablpa)xae‘msl YPaBHCHUCM
M=Jg, 3

rae J - MOMEHT MHEPUMH Texa (B JAHHOM CITyUac - PAMKH), € - YII0BOC YCKOpEHHE.
W3 suipaxennii (2) ¥ (3) naxozum

£=pHpy/J.
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[Moacrapasn YHCAOBEIC 3HaYeHss (B exunnnax CH), noxyqaem
.o 126 107 Tu/m-10° A/m-2A- 4107 w?

=101c7%
107%kr- M2 ¢

Omeem ¢ = 10.1 ¢

Hpumep 2.

Mo ABYM AIHHHLIM [RPAILICIIBHbIM (IPOBOHAKAM (dunepam) TeKyT TOKH B
onHOM Hanpapsienuu cwiol 2 kKA. B onuoll 110cKoCTH ¢ GHACPAMHE NapajuKbHO
HM 3aKpemieH OTPE30K 3aMKHYTOIO TpPAMOIo  IIPOBOAHHKA womol 0.5 M.
OnpeseIuTs CHIy TOKA, TPOTEKAIOWErO [0 [POBONHMKY, €CIH [OCHe CHATHA
3aKpetieHHil OH HaYHHACT JIBHTATHCS C© YCKOPEHHEM, | M/c*? Macca nmpoBoanuKa
100, on pacrionoked Ha paccrogiuu 20 cM ot oanoro M 40 cM or ipyroro
dunepa. purars Guneps ¥ NPOBOJHHK 38 JMHEHHbIC W HAXONIIMECS B BOTAYXE.

Jano: L, =1;=2000A; I=05m; a=1 wek m=100r= 0 xn
R=02Mn=04M

Hatimu: I3.

Peutenue. Ha puc. 4 f0Ka3aHO CEUEHHE, NEPHEHAMKYINPHOC MPOBOJHHKAM.
Tox B $uacpax 1 ¥ 2 cO3NET MArHUTHOC NOJE, B KOTOPOM HAXOIMTCH OTPE3OK
saMKHyTOro mpaMoro nposoxuuka 3. Ha anement nposomsmka dl ¢ Toxoum Is

A
MATHHTHOM HoJc AeAiCTRYET cuna Amniepa F = Bldl(d [ B) . Tie B - augyiams noas.

Vros [OX 3HaKOM CHHYCA COCTABACH HAIMPABICHUAMH BCKTOpPA WHIYKUHH H
3leMeHTa TIpoBoAHUKa ¢ ToxoM. [fo YC/ioBHIO 3ana4i MHIYKIHA ONMHAKOBA UK
BCEX TOMEK OTpeska MPOBOJHHKA H NPOBOAHHK [Umitioli / npsMol, Toraa cuna
Awmnepa pasHa

F=Bl sir(d l B) . )
L Hadinem wmayxkumio B ToH
::: ! _ .t o6acTH MO, THAE PacmojoXeH
; : "____’2_____,.; OTPE30K MpOBOAHHKA. Fe  Mbi
!/ S lé 2 J ONpENeAHM,  HCNONB3YR  3KOH
I b Y Buo-Capapa-Jlanmaca mns  Gecko-
U 2 3 B HCHHO JUTHHHBIX IPAMOSHHEHRHbIX

! nposoatmrkos: B = uH,
B=upl/(2nr), rae p=1 -
MATHMTHAA NPOHAIBEMOCTE CPEbL,
6, Mo=12610°Twnm - marHuTHAR
pocrosHHas; 1 - cuia Toka B

Puc. 4

TPOBOAHHKE, CO3NAIOUIEM HA pac-
CTOAHMH [ HIAYKIHIo B (B paccMRTPHBAEMOM ClTyHae - ToK B duaepax).

Bekrop HHAYKUHE TEPHCHINKYAPCH NIOCKOCTH, cofiepxatiied ¥ 1 JNEMCHT
Toka I, W ero HaupaBicHUE ONPEACIAETCS NPAVHIOM BHHTR. Tlo ycnosuio 3anadu
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BexTOp B JIeXHT B ILIOCKOCTH, NEPHEHIHKYASPHON NPOBOAHHKAM, H HAIIPABiEH MO/
npaMpiM yriom K 1. Tlosromy duaepsl B 06aacTH OTpE3ka MPOBOAHHKA COIABIOT
noMis, BEKTOPhI HHAYKUMM KOTOPBIX MMEIOT OJHHAKOBOE  HANPABICHHC.
CnefloBatesbHo, cyMmapHas kiaykans B = ppoli(2nn) + ppoly/(2xry)

B:%(}l.{-hJ' (2)

2\ 1

Nonctasus apipakenke (2) 8 (1), nailmem cuny, AeHcTBYIONYIO Ha 0TPE30K

NPOBONHHKA ¢ TokoM I3:
ppo {1, 1 )
F=21o| by 2iL)
2x (r, 173 > ®
(yroa MexAy BEKTOPOM HHIYKIHH H TOKOM npamolt).

Hanpagnenwe cRmbi F oNpeieicIo NpaBMioM JCBOH PYKH. Ecmi 1ok L3
fiporBorionoxet TokaM I # I, - 910 Gyzer cuia OTTANKHBAHHA, KOTAA TOK I
coBrnajiaeT ¢ HampasicHWem TokoR I B I, BosHHMKAET CWR IIPHTRKCHUS. Mo
yesosrio 3anaun [; =L =1un= 255, HO3TOMY (3) NOXKRO 320HCETH BUJIC

F=3up I L1/(2-2ar,). @

Moncrasnss Bo BTopolt 3axox Huiotona F =ma, caiy, nHaliientiyio 10
dopmyJie (4), MONKHO ONPEACTHATE HCKOMBIH TOK

1, = madxr, /(I-3up, 1),

- 20 - -
.- 0dr lu/c:3l4 024 _ s a
05m-3-126-107 Tr/m-2-10°A

Omeem. I, = 66.5 A.

Ipumep 3.

HiqmpoBannbiti PAMOTHHEHHBIA POBOJHHK HIOTHYT B BHIC TIpAMOTO y1as
0 cTopoHoH 20 ¢M. B 1JIOCKOCTH YR HoMElicH nuibiicBOR RPOBCIIIX pamuycoM
10 cM TAK, YTO CTOPOHB! YIJia SBANIOTCH KACATEALHBIMH K xobuesomy (pHe. 5, a).
Haiith HanpsEeHHOCTh B HEHTPE KOJIbLA. Cuml TOKOB B YPIOBOM H KOMbLUCBOM
NPOBOJIHHKAX paBHbl 2 A. Bisiue NONBOAANIAX NPOBOROB HE YUMTHIBATS.

Hano:1=02 m; 1,=0.1 P =B=45%1=2A

Haiimu: H.

Pewenue. Hanpsmwennocrs dH B sanasoA Touke DOMH OF STCMEHTA
niposoasika d/ ¢ TokoM I (MPOBOZHMK wMECT NPOH3IBOSBHYHO KOHQHIYPAIHIO)
ONpeACIRETCS 3aKxoHoM buo-Casapa-Jianaca

dH = Idlxina/(41tr2) , (1)
rie r - PaRHYC-BEKTOp, NpoBENCHHLIH M3 JJEMCHTA B TOUKY, TRe OlPEACTACTCR
HANPINEHHOCTH, OL - YIOJ, COCTARJCHHEIH HAlIpAB/ICHHAMM dl n . Hanpasniense
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HATPSKEHHOCTH  TICPUEHAMKYIPHO  IUIOCKOCTH, coiepwamicii &/ u 1, n
ontpenenacica npasunom sunta. Hanpumep, B ueHipe okpysuocts (cM. prc. 5, a)
HANPRKCHHOCTH OT BCEX INCMCHTOB NEPNCHINKYIHIPHBI TJIOCKOCTH OKPYKHOCTH H

X
3

Puc. §

HANPARAEHH 133 TLIOCKOCTh pHUCyHKa. HalpmXeHHOCTh B LGHIPE OKPYKHOCTH
Paamyca 1, FONyYactTcs HHTErPHPOBAHMEM (1)

H;= I/(2r,,). @

B nonie GecKoHedHO JTMHHOTO MPOBOAHNKA HANPMECHHOCT: Ha PACCTONHHY f, OT
[IPOBOAHHKA OHpEIENNETCd UEPE3 UHPKYIMIHIO BEKTOPA HANPSOKEHHOCTH, pawrol
N0 OKPYWHOCTH PRIMYCOM [, COBNAZaloliiel ¢ JuHMEH HANPIKCHHOCTH. B
PE3YALTATE HOXYYACTCH

H, =1/(2ar,). 3)

HanpsoxeHHOCTS, co3jaBaemast B Touke M KoHeunniv orpeskos AB npamoro
TIPOBOIHMKA HA PACCTOAHNH T, OT Hero {pHe. S, 6), paBHa
1
13
H,= COSWL, — COSCL, ).
3 41er( 2)

Iy e GopMYJTy B HEKOTOPBIX CydadX yAo0Hee 3aIHCaTh B BHAC

| S .
H, = o (sinp, +sinB,).

o

B ciyuse Geckoneunoro nposogauka (B = B2=90°) noxyuaercs gopmyia 3).
HanpasjieHHe HAUPDKEHHOCTH B Touke M MEPUEHAHKYIAPHO ILUIOCKOCTH, B
KOTOpOil Nexar nposonkuk AB U 1, (HaNpSHKEHHOCTH HaNpaBicHa 3a TLIOCKOCTh
PpHCYHKR).
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[To yenopmio 3anaun s xanaoht croponst By = B, = 45° u HANPHKEHHOCTL OT
ABYX CTOPOH YIA2 COCTABANEY

H; = W2 12 12

4nr -2 4xr, 2 - 4nr, ’

&)

Tak xak HanpapjieHHs HANPIOKEHHOCTEH OT YTAOBOIO M KOMLUEBOFO TOKOB
coBnajalor (ony HANPABICHbI 22 FIOCKOCTh PHEYHKR), TO pe3vabTHpYloulas
HANPAKCHHOCTD B LEHTPE KOJIbLA PaBHA CyMMe Bbipaxetinii (2) u (4):

H'=H,+H,=~]—(l+—‘/§-},

25, 2n
W= 22 (l+~—~‘/—§~-}~l22Am
200\ 2314

B ciyyac, xorja B MeCTaX KacaHMs TOKM B KONBIEBOM M  YFIOBOM
APOBOAHHKAX [IPOTHBONONONKHBL, PE3YIbTHPYIOUIAS HATPSKEHHOCTS PaBHa

H”=H,-H,, H" =7TA/m.
Omgem: H' =122 Aw, H”=7.7 AMM.
Tipumep 4.

Onsocnofinan o6MoTKa ToporZa 663 COpHENHMKA BLINOMMEHA M3 NPOBONOKH
Anamerpom 0.6 mM. Jlauia topowaa 60 cM (cuuTas mo OCH TOPOMJA), FUOLAN
HOTIEpETHOro ceyeHs 15 cm?, o o6MOTKe TeueT Tok cuiolf 2 A. Ja Bpemst 510%ce
OGMOTKE BLUACIREICH KOMHUECTBO TCMIOTHI, PABHOC JHCPTHH MAIHMTHOIO MON

vy g e AT TN
BHYTPDH TOPOHAR. NanATd HaNpsxOHHE, NOKaNHoL Ha o8MOT KXY xuyu}"m

Jano:  d=06mm=610%w  [=60cM=06M; S=15cm* =15-10" m%
T2 At=510"¢c, Q =Wy

Haiinne: U.

Pewenne. Topounansnas KaTymka-s1o
CHCTEMA BUTKOB, HAMOTAHHBIX HA KapKac B
pHjae Topa {puc.6). Ilpu npoxomeHHH
TOKa [0 oOMOTKC BHYTpH TOpOWAa
BOSHHKACT MarHWTHOE AoNe OT CHCTEMBI
KOJILIEBBIX TOKOB, EciH BHTKH HAMOTaHbI
PABHOMEPHOH ILIOTHO, TO BCICACTBHC
CHMMCTPHH HATPOKXCHHOCTD 110 GHCHOBOMY
3HaYeHHo OyaeT ONWHAKOBA JUTH KaXIoH
TOMKHM OKPYXHOCTH, TPORCACHHOH BOKPYT
neutpa topouna. llpn manoM nuamerpe
BHTKOB [0 CPABHEHMIO C AHAMCTPOM TOpa

MOKHO [PHHA T, qT0  BeJMYHHA
HANPSXCHHOCTH OJIHHAKOBA JUI  KaXoH
TOUKH BHYTPH KATYUIKH, rne Puc. 6
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cocpenoroueiio MarHwrwoe none. [lostomy (cuWras no Moaymo Bexropa
HANPKCHHOCTH) NoJie BUHYTPH TOPOHIZ MOXHO B pacuyerax npuHMMars 3a
osEopoanoe. JIMKHK HANPANKEHHOCTH TIPEACTABINIOT COBOH CHECTEMY OKpYIKHOCTEH
¢ o6IUHM HEHTPOM ~ UEHTPOM TOPONAZ, H OHU NIPOBOMITCS ¢ OAMHAKOBOH IycTOTOM.
3anmimeM dopMyTy JUISE HANPAKESHHOCTH BHYTPH TOPOHAE!
H=In, @)

rae n = N/I - quciio BHTKOB, NPHXONSHMXCH Ha | m.
Haiiiem 3Hepruio MArHHTHOTO N BHYTPH TOPOKJIA:

Wy, = up H2IS/2,

rne u=1 - MaruWTHaZ NPOHMLACMOCTL Cpeill B NONOCTH  TOPOHAR,
o= 1.26-10° Tw/™ - marduHad nocTosuHas; H -HANPSKEHHOCT: HONH BHYTDH
TOPOKIIA.

[pouaBe/icHHE MUOWIAAM NONEPCHHOIO CCHEHHS S TOPOMAA Ha ero JmHy f
onpenemer ofbeM noad. CauraeM, 110 BUTKH OOMOTKYM ILIOTHO HPRJIEraloT APYT K
apyry. [ipouseenchue auamerpa d NPOBOJOKH HA YHCIO BHTKOB N JACT JUMHY
Topouaa I = dN, orkyna

n=N/dN = I/d. @
Uenonssys dopmyast (1) i (2), Haxonum SHEPrMO MArHHTHOIO NOMH TOPOHAA.
Wy, =, 18/d%- 172 . 3

OrmeruM, 410 B BoipaxeHHH (3) MHOXWTEN nepes PR onpeneser
HHAYKTHBHOCTDH TOPOMAAL.
Tox cunoii I B 06MOTKe 32 BpeMA t BRIEIICT KONMIECTBO TEILIOTHI
Q=1Ut, @

riie U - nanpsoxenne Ha oOMOTKE.
Tlpuparsunan npaseie 4actd (3) K (4), HAXOAHM HANPIKEHHC, NOAAHHOE HA
06MOTKY TopoHaa:

638.

2.(6: 10*‘»;)’ 5107
Omsem: U=63B.

Iipumep 5.

Jimannnii coneHoua ¢ eppPOMATHHTHLIM CeplleuHHKoM hMeer 10 BHTKOB Ha
Kaxgibli  caHTuMerp. TToTOKOCLEILIEHHE TIPH lhgse paBHo 1 B6. 3JaBucHMocTb
AHIYKIHH OT HANPHKCHHOCTH MAIHHTHONO NOJK NoKasaHa Ha puc. 7. Oupejemims:
1) MAKCHMEALHYIO MATHHTHYIO TIPOHHIAEMOCTE COPHCUHEKE; 2) 06BeM COMKHOMAA;

3)DJIC camomMmAyKuMM, cuMTas 910 3a Bpems 10 ¢ cuma Toka B OGMOTKC
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wimerwiacs Ha 107 A (MamuTHYO

HPOHHHHCM()CTB CHHTATL HCH3M¢II!{0ﬁ); B’:r X l
4)sueprvio  NoaA  OpH Hauboabmed 2 /’! 1
nanpskennoctd  ero (B touke K, 10
oM. pc. 7). M

Jano:n =10 oM™ = 10° W 08
¥ = | B6; AL =107 A; A= 10" c. ’ /

Haitmu: 1 e, V, &, W. g6

Pewienue. Marunmias  ApoHsiiac- 04 ,-' l’
MOCTh CCDICURWKZ BXOZMT B dopMyay, a4
CBA3HIBAIOIUTYIO MATHUTHYIO HHYKimio B i o) A/
nanpaxennocte H, 1. e B = pu H. Orkyna é;/

LB/ M =
u = B/(Hu,), M g 4 8 1Z B ZADN
re o= 12610%TwM -  marmurHas
Prc. 7

OCTOAHHAN.

Kak Biano w3 dopmyst (1), p~ B/H. Ha puc. 7 B/H ects Tauresc yraa Mexgry
ocbio H M NpsiMoii, TIpoBelicHHON W3 Havala KOOPAMHAT B AaHHYIO TOUKY Kpunoil.
Jror yroi Wmeer Hauboiblies SHAYCHHE M TOUKH M. Dro cooTBETCTBYET
HBUEHHIO |L seare. [ TOUWKM M 1o rpaduxy maxomum H= 1250 A/m; B=0,93 Tn.
Orxyas na ocHosanun Gopmymt (1) nosyaam

My = 1-093T2/(126-10° /- 1250 A/n) = 590.

Tlo onpeaeicHnIo, NOTOKOCUSILICHHE CONCHONAR Y = QN, rae @ - HOTOK depe3
o BuToK. [TOTOKOCHCINIEHHE CBA3aHO ¢ HHAYKTHBHOCTHIO COOTHOMICHHEM

V=11, Q)
rac I - crra Toxa B o6MoTKe. HHAYKTHBHOCTD COCHOKAR
L=pu n’V, 3)

rre n - GUCTIO RUTKOR. TIDHXOISHINXCA Ha | M; V - 00BeM CONCHORNA. Ha ocHoBautu
(2} 1 (3) HaxonuM

V= ‘Y/(uuonz'l) . @
Cuty Toka onipesieJuM H3 GopMyibl
H=In. &)
Pemas cosmectHO GopMyini (4) u (5), HaxoAHM
V= ‘l’/{;z-,:on}!}, um V="V/(nB),

V= 113«5/(103 .0.931“;.) =00107M%.

I/1C caMORHAYKLMK HaXORMTes W3 obuleH dopmynst DC wrurykiuu:
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_dy
gn T e
At
Cyuraem, uTO CHA2 TOKA B oOMoTKE HIMEHICTCS PABHOMEPHO M, HCHOML3YR

oburyro dopmysy DJIC HHAYKLN, NOIYHaEM

g, =-L—.
° At

WnnyxrusHocts conenonfia 8 3JIC  caMOMHAYKIMK paBHbL fem. (3) u (6)]:
L = 590-126-10" Tr/n- 10°M72-107-107 > = 795Tw;

£.=795Tn-10°A/10*c = 795B.

Ineprus MATHUTHOTO TIOJI, BRIPAXCHHAS HCPE3 NApAMETPhi KOHTYPA € TOKOM,
HaxoauTes o Gopmyne Wy, = LI*72. Vicnomsaya sapaxesne (3)8 (3), 31y sHeprawo
MOYKHO BEITHCHTD [10 NapaMETPand MATHUTHOTO HONH

W, = pu H2V/2;
W, =BHV/2.

Tlo sagammio Zm Touk# K nanpsoxermocrs pesna H=2400 A/, Ona
coorrercryer uaykunn B = 1.2 Tn. Torma

W = 12T5-2400A /M- 107107 M% /2 = 154kx .
Omeent. s e = 590; V = 0.0107 m*, &, = 79.5 B, W =154 Jlx.
Tipumep 6.

Tio jmHHOMy OpAMOMY NpOBOTHHKY M H mapaiieibHoMy €My OTpeky
nposouuka K smnoii 60 cM TEKYT MPOTHBOLIONIONHO HANpPaBJICHHBIC TOKA CHJIOH
100 A. Nposoanux K 3akpenicH Ha pacCTOAHHH I = 10 cm ot nposoguuka M. Ha
pHc. 8, g NOKa3aHO ceveHHe IPOBORHHKOR, Tlocne orxpennenns npopomnka K o
nepemecTUncy TIOCTYNIATENLHO JIO PACCTONHMA ;= 100 cM or nposomHHK2 M.
Onpenenuts: 1) paboTy neEpeMEIieHUs IPOBOHHKA K 7toxom I, 2)MOM40CTS,
pazeuBaeMyro nposommmkoM K B TOuKe, yhanieHHok ot nposomnuka M Ha
PacCTONHUE T, = 53 ¢M, MPHHHMAA, 4T B sroli TouKe ckopooth mposomiuxe K
paBna 10 m/c.

Hano: 1=60cm=06M L=hL= 100A; v=10mc, n=10cm=0.1m;
r=100cM =1 M, =55cM =055 m

Haiinne: A P.

Pewenue. Ha anement nposonka df ¢ rokom I, (nposonuuk K) B MATHHTHOM
fone ¢ MHAYKiHel B aeficTByeT cuia, onpeAenscMas 1o 3AKOHy Awmriepa:

dF = BlL,d/ sip(dl,B]: B ZaHHOM CyYac JHHHH WHIAYKUMH DO JUIMHHOTO
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NPOBOJHUKA - OKPYWHOCTH ¢ LCHTPAMH,
NEKANMMH Ha OCH nipoBosuka M. Tlpu
ITOM TUIOCKOCTH OKPYXHOCTEH neprieH-

aukyaspebl K, nostomy sin(dll: R) =1,

Huaykivs B nome  npsamoro
MIHHHOO nposoarnka B = up l/A2xr),
rae =1 - MarduTHas MPOHMUAEMOCTL
BaKyyMma, 1o =126-10"Twn - mar-
HMTHa®  noctosuuas. Huayxums B
ybuBaeT  O6paTHO  NPONOPLHOHANLHO
PacCTOAHHIO OT JBHHOH TOYKH 10O
npoBoiHHKa. Fom noxsmwxsEbi npoBozi-
HUK K HaxoAuTCd HA DACCTOSHHM r R
nofe npoBoaHKKa M, 1o i moboro ero
aseMenTa &/ woaykius Gyser onmua-
kopa. [losromy cuna, ackcrsyomas Ha
BCIO JUMMHY | IPoBOJIHUKA,

L. i
F= 11298 E;;Il {dl, HIH
F=pp 1,1,1/(2xr). 1)
Cuna H3IMEHACTCH ofpatso

HPOIOPHHOHANLHO PACCTOSHHIO MERAY
Kua M Xapam‘ep H3MCHCHWR CHJinl ©
paccTosHMeM NokasaH Ha puc. 8, 6.

OneMenrapuat  paGota  mepemeHHOH
CHIIBI HA yTH dr paBHa
dA = Fdr. )

"

s L e
....H#-
L

00—~ O e’ s
3 % &or

6

Ft

H

|

]

|

|

|

|

i

1 H

i !

i s
¢ a6 5

Puc. 8

Tpadwuecks 712 pabora wwbpaRaeTes NACIEANHIO JAINTPHXORAHHON NONOCKH,
a nonHas padora - MIWAABI0 Boel GUTYpPH!, OrpaHHYeHHON KpHBoil B HpeAenax ot
T} 0 7. PaGora nepemetuesns nposoguuka K orry no

A= der-jmxoz

n

dr

Bhitiecem HOCTOSHHLIA MHOXMTEND 38 3HAK HHTEIpaia, Tora

A=



A= ppoll’lz—h{&—) ,
2r 5

A= 12610 T'a/u - 0.6u- - 20A- 1004
2314

+23=26 mJTx.

Mrrosersas MomuHocre P, = %—? [eM(2)], P, = Fg-:- Hm P =Fv, rae v -

CKOPOCTH B 3a1aHHOH Touke nyTH. Mcnoms3ys dopmyay (1), uaxomuam MmouHocTs B
3aMAHHOH TOuKe:

P=pp L LN/(2xr,)

P=126-10%T'u/m-100A -06m-10m/c/(2-314 -0.554) = 024Br
Omeenr: A = 2.6 MIlx;, P = 0.24 Br.

3apsn BUETAET C NOGTOMHHOH CKOPOCTHIO B
OHOPOAHOE MArHHTHOE MO MNEPICHIHKYIAPHO
mEwAM  HHGyxuey. Muanyxoms mons 1 Tn B
Teyennn  0.0001 ¢ mapamemuo  HumyRuuu
MArHHTHOIC TOAY HEHCTBYET JMEKTPHYECKOE mHONe
HANPSBKEHHOCTHIO 100 B/m. Berawcmums
NOCTOSHHBIH WAL CHHPATLHON TPACKTOPHE 3apsifia.

Aano:  B=1Tm,  t=0,0001 ¢ =10%¢;
E = 100 B/m.

Haiin: x.

Peuienue. MarHuTHas coCTABIAIODIAS CHIL
Jlopenua neficTByeT HOPMATLHO HANpPABICHHIO
cxopoct v (puc. 9). Hanparneswe crmst moxer
ObiTh ONpEAENEHO NpaBHioM JeBoH pyxu. Ilpu

RY¥F OTCYTCTBHH  SMIEKTDMHECKOTO TONS 312 cuia
3aCTABINET 33pAJ JIBHTATLCA [0 OKPYMHOCTH.
Puc. 9 MarusTHas cocrasmuonfad ¢cunni Jlopenna pasua
LEeHTpOCTpeMUTENLHON crie:
n
qusin(v, B) = mvz/r, )

rae B - Hhiyknus noms, q - 3apa; vV - CKOPOCTb 34psa; m - Macca lapsaa; I -
A
pagHyc OKPYXHOCTH, DO KOTOpOM JBWXKeTes 3apsi, sin(v,B) =1. Paguyc

OKpPYWHOCTH HaxoAuM u3 dopmynss (1) r= mv/(Bq). I1o muipaxeHue nolsoaser
ONPEAEHTL NCPHOJ| BPANICHHS 3apAlia;
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T = 2ar/v = 2nm/(Bq). Q)

Ilpn  xparkoBpeMeHHOM ACHCTBMH  NEKTPHYECKOTe DO BO3HHKACT
JMEKTPHYecKan cocTasimomas cuibt Jlopesiia, HanpaBiicHHAs NAPAUDIEILHO NOMO
F, = qF. rne E - nanpsokensiocts anexrpuueckoro nons. pu srom cocrassoutax
CKOPOCTH, HRNPABACHHAA NIAPAICALHO [0, BOIPACTAET 23 BpeMA AchcTBHA noax
torv =0 no v,,. s dopmysst ummysmea cribt Fot = mv;, Haxonum

= qEt/m. 3)

Ecam Jio neHcTBHA 2JIEXTPHYCCKOTO FIONK 3apsy] JBATAICK 110 OKPYXHOCTH CO
CKOPOCTBIO V, TO BCHENCTBME [OABICHHA CKOPOCTH V), HANPAaBJICHHOH
NEPNEHMKYIPHO v, BOJHMK3eT JIBMXeHWe 3apsaa no - cnMpum.  Ilpw
YCTAHOBHBUIEMCH ABHKCHHHN HIAT CNHPATH X GyAeT nocTosHHMM. OH ORpeNCAAcICs
H3 YCJIOBMA, 4TO 38 OfHH 060por 3apdia (3a nepuon T) mpoHcxoanT ero cMeieHde
€O CKOPOCTBIO V), Ra Benmumpy miara x =v,T. Henomasys eupakenus (2) u (3),

HONYHaeM
x:= qEt- 27m/(mBq) = Et-2x/B |

x =100B/M-107*¢-2-314/1T1 = 0.0628x = 628 cM.
Omeem: x =6.28 cM.

Kentpossuau pabora Ned

1, Pamxa muamerpoM 6cM contepwur 100 srrkos. Ilnockocts BHTXOB
COBMAZACT ¢ HATIPABJCHUEM HANPDKEHHOCTH OMMOPOAHONO MATHWTHOIO IO,
paHoit 15 A/m. Kakoil Bpamaiotinii MOMEHT JeliCTBYET Ha PaMKy MpH TOKE B Hel
10 A?

2. HopMans K MOCKOCTH PaMKki coctasiisieT yron 30° ¢ HanpaBlicHHeM
ofHopoHOro MaruutHoro nons. [loa xakWM YrjoM YCTRHOBHIACh paMKa 110
OTHOINEHHIO K TOMO, CCM BPAMAIOWUE MOMEHT, neﬁcmylomnu Ha paMmKy,
yMeHLIHACK B 10 pa3. PetlieHHE NIOACHHTL PHCYHKOM.

3. Hanpsoxensocts MarnwutHoro mons 50 A/m. B '¥“0M node  HAXOAWTCH
cBOGOAHO BpamAIOIAACA TUIOCKas PaMka Tuomasio 10 oM’. Tnockocts paMkH
BHAuANEe COBMAAANA ¢ HANPABICHHEM HHIAVKUMH ROJA. 3aTeM [0 paMke
KpaTKOBPEMEHHO npony(mum Toxk CcHloii 1 A M paMka nojayudna  Yriosoe
YCKOpPEHHE 100 ¢2. Cuuras ycnoBHO BPAIAOUIMI MOMEHT HOCTOSHHLIM, HaHTH
MOMEHT HHEPIHMHA PaMKH.

4. Tlnockan Kpyraas pamka AnamerpoM 10 cM Haxoauic® B ORHOPOAHOM
MarHUMTHOM [ofie. 110 pamke npotekaer 10K rion 20 A. 1ia CROAPKG WIMEIHTIR
BpALAIONHIT MOMCHT, AeHCTBYIONME Ha PaMKY, NIPH NOBOPOTE NIOCKOCTH pPaMKU
Ha yroa 60°? Jlo noBOpoTA MIOCKOCTL PAMKH COBNAJANA C HANPABNCHHEM IIOJIA.
Hanpsxenrocts noas 20 A/M, cpesa - BOJIYX

5. Ilnockas Kpyrias paMka COCTOMT W3 20 BHTKOB payHycoM 2 CM M [0 HeH
teuer 1ok B 1 A. Hopmais x pamke coctapnger yron 90° ¢ HanpasfienueM
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MAaTHHTHOTO MOJNA  HanpsmxeHuocthio 30 A/m  (mosayx). Haltte  mimencume
BPALMAIOUIETO MOMEHTa, JeHCTBYIOWIEr0 Ha pamky, eciH M3 20 BUTKOB pamku
CACHATHL OAMH KPYTJbIH BHTOK.

6. Jlog BausHneM ONHOPONHOTO MArHUTHOIO NOAX B HEM JABHXETCH ¢
yckopesuem 0.2 w/c’ npxuonuneﬁﬂuﬁ AJHOMMHHCBBIH NPOBOAHEK € TUIOANHIO
nonepeunoro cegenus 1 mv>. Tlo OPOBOJHHKY TedeT TOK cHiod S A, ero
HANPABIEHHE NEPNEHANKYISPHO HEAYKUHH NoAs. Briuue s murykiwo noss.

7. B 0onHOpOMMOM  FOPHIOHTZARHOM  MAFHUTHOM 1OJE  HAXOUMICH B
PABHOBCCHH FOPHIOHTAILHLIA MPSMOTHHEHHEIR 3/MOMHHHCBRIN BPOBOHMK C TOKOM
cuioft 10 A, pacnosoxeHHbil NepneHAHKynsipHe nomo. Oupeae uTh HHAYKIMIO
0N, CUHTas PRAHYC [IPOBOAHHKA PABHAIM 2 MM.

8. o npyM napaanesbHbEE NPOBOJHHKAM TexyT Toxu cwiol 70 u S0 A.
Paccrossine mexaty nporonuukamu 1.4 oM. C xaxoli cunoli nefictByior mpososa ua
KaXIbIH MeTp JUIMHB?

9. Uposopaux amuuoit 20 cM ¢ TokoM cHioii 10 A BaXonWTCs 8 MATHHTHOM
none, AlAykums koroporo 0,03 Tu. Hanpasnen#e Toka cocTapser ¢ HANPaB IeHAEM
HHAYKIHHA nonst yrodl 60°, Onpenemms cHity, AeHCTBYIONTYIO HA IPOBOJHHK.

10. B MarusTHOM fone JUTHHHOTO IpAMOIHHeMHOro npoBojuuka 1 ¢ ToxkoMm
cunol 50 A Haxoavres oTpesoK npsMonHHeHHOro nposoEKKa 2 mmHol 40 oM, no
szyxy H paccronuue MERQLY HUMH 20 oM. Kaxaﬂ cHa ncﬁmye'r Ha nposommx 2?
(cpena~nomy>:)

it flo ABYM TNupalUiCibHAIM NPOBOAHMKaM TEKYT Toku cunoil 8 u 12 A
Paccrosume mexwaty nposopuukaMd 32 oM. Onpesemuts  HARPSOKEHHOCTS
MArHHTHOTO MOJI% TOKOB B TOUKAX, JENANIHX MOCEPSIHHE MEXIY TMPOBOIHHKAME,
ecid’ 1) TOKH TeKyT B OAHOM HANpaBACHHH, 2)8  HPOTHBOGONOKHEIX
HanpaBaeHusx. CHesaTh PHCYHOK.

12. PaccrostHe MEXITY JUIRHHBIMH NAPAUIEALHIMA IPOBOJHHKAMHE ¢ TOKAMH
cuioit 5 u 10 A pasro 0.16 M. TokH TeKYT B IPOTHBONOMOXHLIX HANPABICHHAX.
Kax pacnonoxena smiiMst, B KaxXHOH TOUKE KOTOPOH HapMKEHHOCTL paBHA Hywo?
Ha kakoM paccTosHUY HAXOANTCA 18 JIMHHAS OT NPOROAHHKA C TOKOM cHAGH 5 A?

13. [To ABYM JUIMHHBIM TIPOBOXHHKAEM, PACTONONKEHHLIM NAPALICABHO APYL K
Apyry Ha paccrostimu 10 oM, TEKYT B OfHOM HanpapieHMd Toku cwioit 3.14 u
628 A. Onpenemuts HAAPHKSHHOCTL TIONS B To4KE, PACHOJNOKEHHOH Ha
paccTosnun G.1 M or nepsoro nposoxnnka 1 G,1 M or sroporo. Caenats pucyHoK.

14. Jlpa NAMHHAIX NPAMOAHHEHHBIX TPOBOAHHKA ¢ TOKaMM CHioH 6 B 8 A
NeHAT B HBYX DApAIEAbHBIX TUIOCKOCTHX. TOKH TeKyr BO  B3aUMHO
TICPHCHAHKY IMPHLIX  HafIpABJICHHAX. Haitrn HAIIDMKCHHOCTL TOIt B TOUKE,
PABHOYIQJICHHOH OT IPOBOIHIMKOB H JeKaMcH Ha NEPHEHARKYAAPE MEKIY HHUMH,
Jinuaa vepnenymyapa 0.1 M.

15. TpamosnHeHHbEl POBOAHAK PACTIONOKEH HEPHCHIMKYINPHO MNOCKOCTH
KPYroBOro RMpOBOMAHHKAE paanycoM 20 cM H TPOXOAMT HA PACCTOSHMH TIOJOBHHBI
panuyca or uexnrpa. IlpamMommueiinndi Tok uMeer cuay 942 A, a kpyrosoit - 2 A,
Onpeneauts HanNPsHKERHOCTL MATHUTHOTO NOJ TOKA B LENTPE KPyTa.
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16. TpsMoli nMpHbLIE HPOBOIMK H3OIHYT B Buae yraa, passore 60°. o
NPOBOAHKKY TeHET TOK CHioi 10 AL Onpesenyms HEIYKUHIO MAFHHTHOTO TIONS npH
# = 1 na GucceKTpHCe BHYTPH yIia Ha paccrostum 20 cM oT BEPLIUHDL.

17. Ilepnesyukyaspro mAOCKOCTH KONbIEBOIO HPOBOJIHHKA pajHycoM 20 em
NPOXOANT H3OJMPOBaHHBIH ATHHHLIA NIPOBONIHUK TBK, YTO OH KAcCaeTcs KOJbLA.
Cuna Toka B nposonuukax 10 A, Haifru CYMMAaPpHYIO HANPSHKEHHOCTh MATHHTHOTO
NOJIH B UEHTPE KOJbIA.

18. Kombuesnie ipoBOHUKH ¢ TOKOM CHION 5 1 10 A wMctor obmmii HEHTP U
pammycst 12 u 16 cM. Mx mnockoctd cocragnstor yron 45°. Haiiru HHAYKUHIO
MArHHTHOrO NOJIA B o6lieM UeHTpe Koselr,

19. BoiecTH QopMymy M ofpelieNuTL HANIPIACHHOCT: MAarHHTHOTO MOAs
HPOBOARMKA B JOPMC MAYIH OKPYKHOCIH paamycoMm 20cM B UCHIpe 3TOH
OKPYXHOCTH. JinMHa JYTH PaBHAE NOAOBHHE OKFYAGIOCTH, CHJIA TOKA B NPOBOHHKE
4A

20. [lsa NpoBORHHKA B BHIE HOMYKOIEL] JICHAT B OHOH IUIOCKOCTH H HMEIOT
06wkt ueHTp. ONpesensTs HANPHKCHHOCTE MATHATHOTO NONS B HEHTPE OAYKOCL
HpH CHCRYIOMHX AAHHBIX PAAMYCHl HX COOTBETCYBEHHO pasubl 10 u 20 oM, Tokn
TEKYT B 00OUX NPOBOAHHKAX 1O 4aCOBOH CTPENIKE H PaBHBI COOTBETCTBEHHO | 1 4 A

21. Ilpu xoHCIpYHpoB2HHH IPHGOpa NOTPEBOBANIOCH PACCHMTATH CONCHOM,
HANPAAKCHHOCTE MATHKTHORO MOMI BRYTPH KOTOPOFO BOIM3H cepelMHbl Gbuia Obi
pasHa 4-10° A/m. O6MOTKa H3rOTOBISETCS M3 NPOBONOKH Juamerpom 0.225 mm,
KOTOpas BLIACPKMBACT CHITY TOKa He Gonee 1.5 A V3 Kakoro MHHUMAILHOTO YA
crioes Gyner cocrosTh 0OMOTKA CONCHOHNA, €CIH BHTKH HAMATHIBATH IWIOTHO JIPYT K
npyry? )

22. Tlo obMoTKe ABYXCIOHHONO CONCHOMA GOIILINOR JUMHL! TIPOTEKAIOT TOKK
cunoli 2 A. B ofiHOM Ciiyuse HalpamJieHHE TOKOB MPOTHBONONOKHOE, B APYTOM
ciyqae - offHHaxoBoe. [Ipu 3TOM HANPAKEHHOCTH COOTBETCTBEHHO PaBHbl 2 KA/M M
6 xkA/M. Kakosbt saMetpst nposonok B 0GMotkax?

23. Bayrpu JUMHHOIO CONCHOWIA NEPNEHMKYBIPHO CTO OCH DACHIONONEH
NpAMOI NPOBOIHKE: ¢ TokoM cHiaolt 10 A mmnoilt 5 oM. Kaxaq cuna neficrsyer Ha
NPOBORHHK, ecnr coneHonz HMeer 100 BuTkoB Ha 1 oM B Mo OOMOTKE TeYeT TOK
cunoit 0.5 A?

24. llepptit  cAaok ABYXCAOHHOIO COMCHOMJA HAMOTAH M3  [IPOBOJIOKH
nuamerpoM (.4 MM U 110 HEMY TedeT ToK cunoit 1 A, BTOpOi ClIOH - H3 IPOBONOKH
auamerpom 0.8 MM ¥ fio Hemy TedeT Tok ool 4 A. Haltr HanpsxeRHOCT IOJIS
BHYIPH CONCHOMAZ B CAyYasX, KOIZ3 TOKH TEKYT B OJAHOM HANPAaBICHMH H B
TIPOTUBONOAOKHOM.

25. Ha 1 eM umnes conesonna nipuxonntes 20 Burxos. Ilepnesmxyaspro
OCH colleHOMA2, Mo ofmorke koroporo Teder Tok cHnoli 0.01 A, no amamerpy
NPOXORHT M30THPORAHHBI NpsMomHEeHitbil npoBOARKK GoMbIOH MBI ¢ TOKOM
cunoit 2 A. OnpeiesHTs HANPSXKCHHOCTL MAFHHTHOTO OIS HA OCH COJCHOWAR Ha
paccrosndr 10 oM or npsmoro nposopnuka. [losie BHYrpH concHoMla CHHTaTD
OHOPOMHBIM. PelticHue HILROCTPHPOBATL PHCYHKOM.
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26. Hality cuiay TOKA, KOTOPYIO HEOOXOUHMO NOMNEPMHBATL B CONCHOMJC,
yTo6b On coyiaBan MarHuTHBL norox 2-10° B6. HmayxmuBHOCTE coneHomia
0.3 I'u, uncno BuTKOB 750,

27. 3aBHCUMOCTS HHIYKIIMH OT HANPAKEHHOCTH MarHHTHOIO N0 UM OJHOIO
H3 COpTOB MarKol cramu noxasaHa Ha puc. 10. Hz sroro marepuama Bminonmen
cepiicunnx Topouaa. Hugyxnus nons B=1.6Ta (ne monymo cumraem ec
ONMHAKOBOK BO BCEX TOYKAX BHYTPH TOponia). JluaMetp npoBONOKH, W3 KOTOpOi
CieNaHa TIOTHAA ofHOCHoNHas oO6MoTka, | MM, o6heM Topowaa 1000 oM’ Uemy
PaBHA CHJIA TOKA, TeKYUIEro no OOMOTKE TOPOWARZ, MHJYKTHBHOCTL TODOMAZ H
IHEPTHS €10 MATHHTHOTO Noni?

: 28. Tlo ofMoTKe TOpOKIa,
8{;' . l I - cocrosiiedt B3 1000 MIOTHO HAMOTAHHBIX

BHTKOB, NpOTEKaeT TOK CHIOH 24 A,
Havna topouna 1 m (o ocu), amamerp

1 . BHTKOR 2 CM. 32BHCUMOCTS HHIYKIIHM OT
". HATIPKCHHOCTH  CepAeHHMK2 JaHA Ha
Lo i puc. 10. Onpenenuts sHeprwio noam
1 Toponza.

29. Tlo obMorke conenoMzia JUIMHOM
1 M nporexaer Tok canoli 2.4 A. Jinamerp

04 BKTKOB paBeH 2 oM, 9Hcno BHTkoB 1000,
0’2 3aBHCHMOCTL MHAYKIIMH OT HARpPMKCH-
’ HocTH  cepieunuxa maua Ha  pue 10,

0 et
1 23 458 THITA /M OnpenieinTs NoTOK MarHUTHOR HRAYKIHY
BHYTPH COJICHORSA ¥ NIOTOKOCLCILICHHUE,
Puc. 10 30. O6MoTKa JUIHHHOTO CONCHOHAA
BRINONHEHA B OAMH CNOH H3 [IPOBOJIOKH
nvMameTpoM | MM. MarunTHbie CBOHCTBS ceprieunHKa oTobpaxennt Ha puc. 10. Ipu
IpONYCKaHMH TOKA BHYTPH CONEHOMIA CO3IAETCH Hanpmxermocrb 1200 A/m.
BbIuMCAHTL HHAYKTHBHOCTH CONCHOM/Ia TipH ero o6beme 1000 o,
31. Tposoanux AmHol 50 cM, NO KOTOpOMY TedeT TOK CHIOH 1 A, aBHXCTCH
CO  CKOPOCTBIO 1.4 M/ NePHEHAMKYMPHO HHIYKUMH MarHMTHOIO 1O
HanpskeHHocTbIo 20 A/M. Onpeneuts pabory NepeMemeH s IPOBORHHKA 34 iy

NBHKCHUA.
32. Nposonnux  Lmioll 0.6 N asmxercs NOCTymeTeNbHe B NIOCKOCTH,

NEpreHANKYIApHolt MarautHoMy uomo ¢ Hagykumel 0.5 MTn Ilo nposonmuxy
Teuer TOK cHioil 4 A. Ckopocts aswokerins Tipoosnanxa 0.8 m/c. Bo ckombko pa3
MOIIHOCTL, 32TPAaueHHAR HA HAIPCBAHME MNPOBOAHMKA, OoNbIlC MONIHOCTH,
3aTpaveHHON Ha NicpeMenIcHHe POBOJHHKA B MATHHTHOM Tone?

33. B ropH3oHTAILHON MUIOCKOCTH BPAINACTCH NPAMOIMHCHHLIN TIPOBOMIIHK
JUHHOH 0.5 M BOKDYr OCH, NpoXoasiet uepes xoell nposoanuxa. Iipu sroM on
TIepeceKacT BEPTHKANLHOE OIHOPOHOE NOJe HANPHKEHHOCTbIO SO A/M (1 = 1). Ho
NPOBOAHHKY TedeT ToK cHiolt 4 A, yrnomas CKOpoCT, €0 BPALICHHA 20¢?
BouncanTs paboty BpailieHus NPOBOAHHKA 38 2 MHH.
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34. OpnopojHoe MaIHUTHOE NOAE B .Bo3Ayxe geiicteyer ¢ cuaoi 0.01 H Ha
1 oM Jumnnl upsmoro nposojs ¢ TokoM crstoit 1000 A, pacnoaomkenyoro
fIEPNICHIHKY ASpHO NoNio. Hality ofbeMHYI0 RACTHOCTL DHEPIHK NOJA.

35. B oyWopouHoM MarnuTHoM nome ¢ MHAykuuel 4 Ta  aswxercs
npsMoJinuelinbili NPOBOAHMK LTMHOM | M €O ckopocThio 25 M. Hanpasaenue nons
NEPREHAMKYIIPHO  [UMHE M° CKOpPOCTH TipoBomiuka. KoHumi nposoammxa
coc/uHeHbl rubkun 1poBofioM BHe Homi. O6wmee conpotusicuue nenn 5 Om.
Onpenesrs MOIHOCTL, Tpedyemyro A ABHKEHHS HPOBOHUKA.

Topoua 10 ocH M, uucino Burkos 2000. Burumcants 0GbeMHYIO TUIOTHOCTD
IHEPrHU MATHHUTHOFO MOJS TOPOUAA.

37. O6MOTKA BNEKTPOMArHETA, HHIYKTURHOCTE Kotoporo 0.04 T'h, waxoaures
N0 MOCTOSAHHbIM HanpakeHueM. B teuenne 0.02 ¢ B 0OMOTKE €ro BhUICZETCS
CTONLKO HE TENNOTHI, CKONLKO JHEPrHM cofepiuT MarmuTHoe mome. Halira
COIPOTHRICHHE OOMOTKH.

38. Kpyrias pamxa ¢ TokoM ciioil 1 A u pamrycoM 4 CM HaXOAMTCH B BO3IYXE
B OFIHOPOJHOM MAIHHTHOM HOJE, HAnpskeHHocT: Koroporo 80 A/M. TTnockocth
paMKH CocTaBsieT yron 14° ¢ HanpaBreHieM HHAYKiMK ront. Kakyio pabory Hago
3aTpaTHTh, YTO0bI HOBEPHYTH PAMKY NEPIICHARKYIPHO T0JH0?

39, Tlo obMotke conenouna Ges cepheunHka UmiHol 0.6 M TIpoTexacT TOK
cunoit 0.8 A npu nanpaienuy 8 B. Ilpn stoM BHYTDH CONCHOMAR CO3jacTCA
MArHHTHOE 1OAE HanpsaesHocteio 1600 A/M. Onpenemmrs AHaMCTp ColeHOBIR
npu yoiosui, wto 3a 0.001 ¢ B 06MOTXE CONCHOMIA BLUICIHICTCH KOJMHECTBO
TCIUIOTHI, PABHOE SHEPIHH MATHHTHOTO NI coficHoMza. MartuTHOe Tlosle CUHTaTH
ORHOPOJHBIM.

40. [Ipsmomruelinbii DPOBOJHUK ¢ ToKOM cuuioit 100 A maccol 20 r HaynHaer
(epeMelaTbes NOA AeHCTBHEM ONHOPOAHOTO MArHHTHOTO (OI4 H [Epocekact
MACHHTHLIH noTok 107 B6. Cunras, 4To NpoBOAHMK NepeMemaercs ceobonuo
UEPIICHIIUKYISPHO FOJTO, ONPSACHHTE CKOPOCTH, IPHOGPETEHEYIO IIPOBOIHHKOM.

41. Kakoa cKOpOCTh HBIKCHMS aBTOMOOMI, €ciH B €ro BEPTHKARLHON
auwteHHe JUMHOM 1.5 M wHayuupyercs INC  6-10* B? TopHIOHTANLHYIO
COCTARIMIOUTYI0 MATHHTHOTO Kons 3cMjH CUHTATL paBHod 14 A/M. AsromoGuinb
JBHDKETCS MEPICHAUKYHPHO MArHHTHOMY MEDHHAHY.

42. Ksanpathas pamka miomageo 20 oM, cocrosmias w3 1000 BuTKOB,
PACHONOKENA B OJHOPOAHOM TI0JIE ¢ HHAYRIREH 10 T nepreHIUKyIEpHO NOMO.
B reuctme 0.02 ¢ pamky yiamam 3a npeiems nons. Kakosa 3JIC e pamke?

43. B o(HOpOAHOM MArHHTHOM TOJE HANPSHKEHHOCTHIO 1000 A/m (B BO3AYXC)
PABHOMEPHO BPABIACTCH KpYr/ias pAMKa, HMEIOHIAR 100 BHTKOB CPEAHUM PAAHYCOM
6 cM. Ocek Bpallenys COBNAJACT C JIHAMETPOM PaMKU H NEPIIEHAMKYIApHa NOMO.
Conporusnetue pamku 1| OM K yrnosas CKOpOCTh €€ BpailICHHA 10 ¢*. Haitru
MAKCHMAJIBHYIO CHITY TOKA B PAMKE.

44. Kpyrsag pamxa, umcromas 200 BUTKOB W MIOWARL 100 cM’, paBHOMCPHO
BpaHIAacTCs B OXHOPOIHOM MAFHWTHOM [10JIC BOKDYT 0CH, NEPHEHANKYIHPHOA HOMO
H copuanaioniell ¢ ec guaMeTpoM. BLuHCIHTL 9acTOTY BpauieHus UpH HMIRYKUHK
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pont 0.03 T, ecmu MakCHMATLHBIA TOK, RHIyUMpyeMbili B paMKe npu ee
conporussienunn 20 Owm, cocrapnser 0.02 A?

45. Kpyrayio paMky AHaMeTpoM 8 M, HOPMAJTL K KOTOpOI Pachnosioxena 1ok
yraom 10° K HanpaBieHHIO BEKTOPa HHAYKIHH NOs, AchOPMHPOBAIH TAK, YTO OHA
CTaNa KBaapaTHoH. 3aTeM ee MOBCPHYNH TaK, HTO HOPMAb CTANA BAOM BeKTopa
HHIYKUME [0,  HanpsKeHHoCTh  xotpporo 5 xA/M.  Kakoe xommuectso
3ACKTPHYECTBA HHAYLHMPOBANOCH B paMKe, eCii e¢ cottporuienue 0.001 Om.

46. B coneHonjie 6¢3 CepAGUHHKA CHNA TOKA DABHOMEPHO BO3PACYAET HA
0.3 A/c. Yneno Burko coneHonsa 1100, miomans ero ponepedqHoro ceuchus
100 om?, mmna 60 oM. Ha CONCHOMIC HANETO HIOAMPOBAHHOE KOJBLO TOMO e
mamerpa. Boruncmuts 3C MHAYKUKH B KOsbLC.

47. B coneHonje cuilia Toka paBHOMEpHO BozpactaeT or O fio 50 A B Teuenne
05¢, npW 3ToM cosedonst Hakarumsaer oseprmio 50 Jik. Kakas 3JC
MHAYHHPYETCH B COSICHONE?

48. Yucno BuTKOB concHouza Ges cepaeunmxa 400, ero mmina 20 oM, rone-
pedHoe ceueHue 4 CMi, conporueiciue obmotkn 16 Om. B conexonzie cuna toka
Bospocia or O o 10 A. Kakoe KONHYECTBO INEKTPHYECTBR HHAYITHPOBAIOCH B Hem?

49. Opnocnoltnnili coneons Oc3 cepAcUHHKA BHITONHCH H3 NPOBOJOKH
smamerpom 0.2 MM. Jlmua concronaa 16 cM, auamerp ero 3 oM. Ilpu kakoit
CKOPOCTH H3MCHEHHS CHIIbI TOKa B conicHonAe BosHukaet DJ{C camonugykin 1 B?

56. Ha 1 cm omsocnolisoro conesonpa Ges ceppeunukxa npuxopures 40
BHTKOB. OBhem colicHorAa 800 cM’. TIpH Kakolt CKOPOCTH HIMEHEHHS CHIIbI TOKA B

conenonne uaayurpyeres I/1C camouumyiamu 0.4 BY?

51. Hna a5exTpoHa ABIKYTCS B OHOM HANpPABACHHM BAOIL OJHOK npaMol ¢
OfMHAKOBOH N0 Moaymo ckopocthio 10° w/c. Halith HANPSKEHHOCTh MArHHTHOTO
NONS 32PANOB TIPH PacCTOAHMM Mexny Wumu 4-10° oM. Touxa, am xoropoit
oupesiensercd HANPOKCHHOCTh MATHHTHOTO  HOAA, JICKMT HR  CEPEAHHHOM
NEPHEHAMKYHpPE K TPACKTOpHH Ha Bhicote 3-10° oM.

52, TIpoToHbl B MATHHTHOM FoJie ¢ MHayKnmel 5-107 Ta xeixyrca B Bakyyme
no jyre okpyxsocrd pamuycoM 50cM. Kakyio  yckopsioutyto  pasHocTb
NIOTEHIHASIOB OHH AOJDKHBL! Obul npotTu?

53. Jisa nporoHa RBHXYTCS B OAHON IUIOCKOCTH NO NPAMOSHHEAHBIM
B3aHMHO-IICPICHHKYJISPHLIM HanpapieHusM K ofmelt Touke cOmpxchud. Yemy
paBHa HANPHOKEHHOCTh MANNHTHOTO NONA HA CEPE/IHHE OTpe3ka, COSAHHSIOWIETO
3apafbi? HanpaxcHHOCTH ONPOACARCTON B MOMCHT BpCMoHM, Xoraa o0a 3apaia
TIOAOWIIK K TOUKe CONHKEHMA Ha paccTosHHe 107 CM H CKOPOCTH WX B ITOT MOMEHT
6bumm pasnt 10° u 5-10* wic.

84, B 30eKTpOHMHOM NyuKke JB& MCKIPOHa ABHXYTC MO TAPAVIEHbHLM
NPAMOMHENHEIM  TpaekTopusM  ¢o  ckopocthio  10° w/c.  Paccrogume Mexay
3CKTPOHAMH, CYHTAR N0 MEPICHAHKYIAPY, pasHo 5-107° oM. IipHuumas anexrporibt
3a TOUCYHBIC 3apsiibl, HARTH CHITY MX MarHHTHOIO B3aHMONCHCTRUS.

55. B oneKTPOHHOM IIyYKe JB& JMCKTPOHA JIBHKYTCH HO [apaIneibHBIM
HPAMOIHHCHHBIM TPACKTOPHAM CO CKOPOCTRIC 10° w/c. Haiin orsomenne CHib
ANEKTPHIECKOrO BIAMMONCHCTBMA K CHIIC MX MArHWTHOrG BauMozehicteus. Kak
HanpaBacHbt cocrapmowue ciint Jlopenua?
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56. Ilpoton ¢ sveprueit 10 MaB nponeraer uepes OAHOPOAHOE MATHHTHOC
N0je B BAKYYME NCPHEHAMKYIIpHO 1ono. CuHTas HalpsixeHHOCTh NOMS PaBHOH
2 ¥A/M, Hality cuny Jloperua n panuyc TpacKtopHH NPOTOHA,

57. B concHOMA DEPNEHAHKYMRAPHO BEXTOPY HHAYKIMH €0 MONR BieTact
O-HACTHIA CO CKOPOCTRIO 510 wie. Omnpenenyuts cUNy, NEliCTRYIOHIVIO RA Hee MPH
CHEAYIOIMX NAHHLIX: CHNtR Toka B obMmotke 1 A, coneHoun umeer 100 sutkos Ha
1 oM [Adib M HAXOAMTCS B BaKyyMe.

58. TapaaneabHo IACTHHAM TUIOCKOTO KOHREHRCATOpA [ORAHO OHOPOIHOC
MarHMTHOE ToJie  HaupmkenHocteio 3200 A/m.  Mewaty — niacriHamu
NEPHEHAMKYIAPHO HANPABJIEHHIO BEKTOP2 HHIYKIHH M NMAPAIVICALHO TNIACTHHAM
ABHAKCTCS DicKTpoH o cxopoctsio  5-10°m/c. Onpeneamrs  HanpskeHHOCTH
JNEKTPHIECKOTO NOJS MEKIY TLIACTHHAMH.

59. 3apaz aBIKeTCH B BaKyyMe NPAMONHHEHHO €O CKOPOCTBIO 10° Mic Bo
B3aHMHO NEPHEHAMKYMPHLIX MArHHTHOM H JICKTPHUSCKOM NoJx. Kakoo fomkHo
6biTh OTHOMCHWC HanpRkcHHOCTel 3THX monell, 9robu MMeNO MCCTO Takoe
npHxerne? Kak nanpasiena ckopocTsb 3apsaa?

60. Sapskennas dacTUld, NPOHIA YCKOPRIOUYIO PASHOCTh TOTEHLHAIOB
200 B, Bierena B CKpEiCHHBIC TION NPAMBIM YIIOM DJIEKTPHUECKOC B MATHHTHOC
IO, ABUTASCH IEPRCHANKYIAPHO 0BOHM noaIM. HanpsmkeHHOCTh JIEKTPHYIECKOro
noas 12 kB/M, unayxuus margurHoro nons 0.6 Tn. Hafttn ynembubii sapsn
YaCTHLIBE. .

61. KoacbareasHiiii KOHTYD COCTOHT H3 KOHICHCATOpa W KATYIIKH HHAYKTHR-
HOCTH. BBIYHCHMTS SHEPTHIO KOHTYDa, eC/lH MAKCHMAIhHAR CHia TOKA B KaTyluKA
1.2 A. MakcHMaJIbHAS PasHOCTH NIOTEHLHANOB HA OOKMANKAX KOHJIEHCATOPA COCTAR-
et 1200 B, uactora xoncGanui konTypa 10° ¢’ Morepans sueprun npereGpeus.

62. VicTOuMMK TOKa NONKMOUMIM K Karymke comportusicnde 40O0m u
unaykrusHoCTEie 0.4 Un. Uepes cONMBKO BpeMenW CHIA TOKa B LCTH AOCTHIHCT
9 % MaKCHMAILHOTG 3HAUeHNs?

63. MakcumaibHad SHEPIHMA MArHMiHONO Nom K0AeHATCILHONG  KOHTYpa
1 m/bx npu cune toka 0.8 A, Yemy pasna €acTora woneBanuii KOHTYpa, €CiH

-~ NP o ]
MAKCHMAJBHAR PA3HOCTD MOTEHIHANOB Ha 0OKIAIKAX KOHACHTATOpa 1200 B?
64, JICTOMHMK TORY, HugaEOMGHERGE K ReTymES Hmayxrieuccriin ! T,

OTK/NOUMIM, He pa3psigas tens. 3a 0.69 ¢ cuia TOKA B USAH YMEHBIIKIACH B 1000
pas. OnpeseuTs CONPOTHBIEHHE KATYNIKH.

65. Tlepuon Konebanuil KOHTYPa, COCTOSIIEIO M3 HHIYKTHBHOCTH M EMKOCTH,
coctamiger 10°¢c. Uemy paBHa MaKkcuMaubHas CHAa TOK2 B KAaTyWiKke, CCIH
MAKCHMAALHAA PAa3HOCTh HOTCHUHANOB Ha O0KXIajKkaX KORACHCATOpa 900 B.
MaxcHMaNhHas FHEPIUA SRCKTPHHECKOro noms 9- 107 Jix.

66. Yepes 5 Mc nocne pasMbIKaHUA LCNH CHAA TOKA B Hell yMeHBIIMAAC B 5
pas. HalfTv MEAYKTHBHOCTE RGN, ECJIH CONPOTHBICHNS £ cocranneer 46 Om.

67. B konelareibHoM KOHTYPE C FIEPHOJIOM 107 ¢ manpskense ha
KOHIEHCATOPE B MOMCHT BPEMEHH 2.5-10° ¢ (cumran OT HADPIKCHHA, PaBHOIO
Hymo) cocrasiser 500 B. Haiitu eMkocTh KoHicHcatopa NpH ofieH dHEpPruy
koutypa | MJ[x.
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68. 3amkHyTas MEKTpHUCCKas Henb WMeeT conporusienne 23 Om 3a 10 mc
nocHe PasMbIKAHHA UCNH CHA Toka B HeH ymensiiniach 8 10 pas. Onpenemurs
HHIYKTHBHOCTD UCTIH.

69. Cuna ToKa B KaTyliKe KONEDATEALHOIO KOHTYPR WIMEHHETCH 110 38KOHY
1=1cos2nvt. Yaciora konebateabHoro kowtypa 1 M. B xaxoit Gmnxaitmuii
MOMEHT BPEMEHM JHEpPTHS MAarHHTHOIO NOJH KATYINKH CTaHeT papHoH IHEPIuM
IMEKTPHHUECKOrD 0N KoHAeHcaTopa?

70. 1lo nenu conporussenrem 10 OM, unayxmsaocteio 0.03 I'n teuer 1ok
40 A. Haiita cuiy Toka B itens Yepes 0.5 Mc nociie oTnOYeHHN HCTOUHHKA.

CITPABOYHDBIE MATEPHAJIbI
1. Ocnopanie $UINYCCKHE NOCTONHMBIC {OKPYIJICHHBIC JHAYCHHN)
DH3HUCCKHE NOCTORNHEIE 06‘:::“& Unenosste 3HaUCHUS
¢
Bapan 33wxlpoua q 1.6-107® Kn
Macca snexrpona M, 9.1-107 xr
Macea ntporona m, 167107 wr
[locrosynas Qapages F 9,65~107 Kn/(xr-5x8)
DeKTPHYECKAs NIOCTOSHHAR Eo 8.85-10 dim
MarsHTHAS TOCTORHRAS o 126-10° Ma/m

2. Vaermuoe conporupnenue p-10°, On-m
Boibdpama - 5.5; wenesa - 9.8; Huxpoma - 110.0;
menn - 1.7; cepebpa - 1.6; suxemuna - 40.0

3. Jwoaexrpuveckas RPORAUEEMOCTD (OTHOCHTE/ILHAN)
napaguna - 2.0; cost - 6.0; soaw - 81.0;
TpatcopMaTopeoro Macas - 2.2

4. Temneparypuniit x01ppHUNENT CORPOTHRIICHRH NPOBOAHHKOB @102, K!
MelH - 4.2; soasdpama - 5.2

CO}IEP)KAHHE

TIDII‘ FACTORUE .
OBUIE MLTo,zmql-:(,miE m;mmﬂ
JIMTEPATYPA ..
PAROUASA [TPOTPAMMA
PAVIEN IL 3JEKTPOCTATHKA. IIOCTOSTHHGLIN TOK
Flpimep: poienus 3agas
Konrpospian paora Ne3
PAIFA IV, YEKTPOMATHETIBM. IEKTPOMATHITHBIE KOJEBAHHA 1

;u-.'nw

BOJHDBI..... pX]
Tipumepnt peruenns 3ans! 25
Kovrvponmaan pafiora Ned . 35

CIIPABOYHBLIE MATEPHAJIbI. . 42
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OU3UKA

YACTD 2
JIEKTPOCTATUKA. TOCTOSTHHBIA TOK.
- IJEKTPOMAT'HETHU3M. JJIEKTPOMATI'HUTHBIE
ROJEBAHMA ¥ BOJiHbBI

ITporpamma, METOAUYCCKUE YKA3AHUSL
¥ KOHTPOJIbHBIE 3aTaHVIs.

v
e aTatn rrrnth
14

Hns cTyieHTOB 320
BCEX CTIELUANBEHOCTEN

Anexcannp JIeoHNI0BUY ANIKary HUH
Birapumup Onerosuy Kabanos

Cepreit Anexcanaposuy [Topxenxuit

“Pepaxrop u xoppekrop T.A.CMupHosa.

Texn. pemaxrop JL.J. Turopa

Iomn. x megaty  08.06.15. Bymara tun No 1. Ileuars odcernas. Obvem 2,75
ned st Va.-usna. 2,75, Tupax 100 axz. Mzg Ne 53, Ilena «C» 3aka3 F9.4¢

Puzorpad . Cankr-TlerepOyprckoro . rocyAapcTBEHHOTO . TEXHONOTHYECKOTO

. YHUBEPCHTETA PACTUTEBHEIX TONKMEpOB,
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