(LL\} A AR
; , Elﬁlﬁl .
ER A IR ®

DR

P ad AT
7
“.
ISBN 978-7-5191-2159-4
BSOS JIRBE (2024 229 5 ““HHH“ “|““||H|H > , ’ﬁ’ . .
SEEOETR™ i A EOHARIRIBIE. 12315 e e ﬁ/ﬂ{ ¥k



H B AR RN B




£ H
PN S
A dmE

o A
TG B
e X%
FrAER AT
AL EP )

Rk XA

R a4t
(I REDHF )
#oOR RfTE XN B Hp4
kAR KEE MG E BHWE
F A
FRA
g MR
ik
P‘I’/]\;lé
EERE
IR Mg E=#M
WULI BIXIU
HERIEH It R 1T

(dbnt - WABHIX Z 2 % oS )
ik . 100101



F—F R
1. G HRFSFIESEEE -ooeerrvrrreeeens 2
2. E:F/E\‘ﬁ:ji ................................. 8
3. HY IR RIAR 14
4. BT HIEFE e 21
5. B3 I 27
6. HHEGHYBREHICR ooveeeeee 34
7. BRI FHFIBTFT ceeeereeeeenennenns 39
S EHZTEE  HHZS ereerrercereneasspfionnes 45
9. LKL FAEHR B Z e 52
JZ B < JINGE « ZEU e 58
AREERG S e eeeneeeet 59
£-5 BERELA |
1. B3 HHE HBH ceeeeeeeereernenenn.
2. S Rl Z R
3. EPHSERE HIPHE  aeereeeeeiiniinn.. 69
4. SEBre e AR PHE e 75
5. L. N -URRPEpR 2 oeeeeeeeeennes 79
6. FLIR L BN EH

FH A L S IR U SE [ weeerereeeeeennnn, 84
7. S2Ey: WEAEMBABESIEMNE 91
8. fEHUER HEThRYRERSEL oo 95
9. FREHLPE oeveveveienniiii 102
JZ L« INGE < AR eeererereens 110

z[g%’g;jﬁﬂ:_)ﬁ ................................. 111

E=E HBHFE5H
7%

1. Ezg;l% Ezﬁﬂi}@f ........................ 114
2. REIRKIW SRR G TE eeeeeeeeeeeees 119
3. ARG B ILRIFE oo 125
4. HLRED A AR oeeeeeeeeee 132
5. PR BLIGEE AL weeervreeeenneens 138
FRRR e INGE BN coeeeenrenrennsineennne 141
z]iﬁﬁ}jﬁ'@ ................................. 142

EME ERSTHE g

&E
1. B BEESHEHERE --oreeeeeeees 144
2. BEUE ceveeeeii 149
RS SRS E Y 73 SRR 154
JLRE < JINGE < AT eevreereeneennenennenn, 159
/= - 105 I CR R PR P PP R PP PTPEPPRPRRP P 159

piix KENUERE

i}l][]%lﬁ_ﬁ(]iﬁﬁﬁ ......... 160
MT]‘% q:%i%gl .................. 167
Eia ....................................... 168



‘R UK PELE:






TR e E=#

O bi e e

AEEHINE R, 2Rz )2 ) KHL T R
WEEIATEIE . i py Rl PEREE B, RIS Y
“HINERE”

ALk, AMTX AR oA, JF e i 1 i
GG, BTEAMTE QIERE, X2 K2 v () e 3
%o TERHEIERL, Al DAL 2 NI nY N HL R s e
SRR SEER EE B, FRATT AT DA R SRR A FE ML 3 /N R
) “NTINE” , R -1-18R . Hsg, nE-1-2f1F
ma%?%ﬁﬂfm$a g i R IS, BR
RAEPREEEA, fEAR AR,

A B0 EEBEEP AT A B1-1-2 HZJEEIT D A BE1-1-3 RG4S
AN PERE 5 |42/ P AR E, HFFIL
T, BT — CERLAE”

@ JEEHER PRl

>
:

1. B FARARR £ Bt e B e A e, wiB1-1-4 (a) Fi®, REFFMT
VEIR X

2. B AR £ B R IR A A T, W 1-1-4 (b) Fi®, heF3
H’Ai)%%;?

3. ¥R 2 BT 0 IR S A LR BRI L R, B 1-1-4
u>m e A EMT 2R



e ff AR e

- [T

(a) (b)
A B1-1-4 (R AO A BAE

s

Favtad

il =]

TEAQ B

(¢)

4. e AL P BEBES N EFBHERR LR ERTOREEAE>F EEER, A
AEE—AN i AR BB EA, REEA B BARBE S 3 38 HE R L5 AR AL s A e

FEeg oL XL TAH 47 Stk eg Ak

Kt A EAE R SEER R, AR AR FE P D
HLff: IEFLAF AT, AR mi AR BHERR , SR e A
HG|, HEarp2/b/ERfE = (electric quantity), i
PR E. FEEPRPAISIT, BATEERARES, fiFR
B, FFRE C 3R lH IE M iy f fr i FIEBGER R, T
F i 14 FiE iy i FH 4R o

1CH T AR K. 5 B B AT i B IR T (uC)
MZZE (nC) . 1uC=10"°C, InC=10"C.

@ JE e LN iR R

2 P Bt (L RARRIAS ) RRARRA B,
Zit A0 L B B T, X AT AR ke

1. A& S RD? T, ARZE Rife]igag?

2. AR B FHANLEMEAT A 6GD? heR 7,
AL AEFTN? KRR EHE,

HMTELAE, YWHUEME TR, i e
(R A R A, AP 1-1-5 . —fBEf
OUT, SRR e T B R A A, T
IEAIAAIE RIS L

OIEfa BT

EXERNFRE=ZTH (B.
Franklin, 1706—1790 ) %
174748 A 22 R IS MO I3
R Y BB I {EIERR T, 36
FAE B BRI SO RB AR B R B
89 B 77 DY {E S BB 75T

OJTET

— NEFIHENTEN
“IHEN1.6x10°°C, ER
BT &R, FRATE
77, icfEe=1.6x107"C,

SRS & Dy (EfRl S BB AR
Ffr 5 BB for 2 EB /2 TT EB for B9 2
#HE.

A E1-1-5  J5pEm

P EB1a




TR e E=#

O B gk
BELYEDh, 535548
WHERASE, RTES
SHOMERABLZE, T
CESHKEFHINEZEFR
BHRBRFIZNERE, 7
SHERNBEHIEE, A
HHBEF, £HEEATET
BFRREFRZRBRARE,
BARGHEEHRB T, £5%
EHERA “BNARE" =

“f]\}ﬁ" o

PEERE RN B
rEEENIIARE"

AN[EIRDE B PR AN L B D AR BB 2 e 23 v
SERUA W AR A BB, — AR S o — S A2
HL A IR A R AR R 2 5 — MR &, rRLE
R E— IR R LT, S — IR, R
HL 19 0 A PR 3508 T FEL fp 174 L
KFMER ST, FIimEns
WA IER, WE1-1-6/77R . [F]
FERYIE L, 15 3] T 0 P R
TN K N TTIE I i S
S PRSP A S 1 FL Ap A SR B

== 1
HIF+ 7o

®
Q
o) ©

e
OAO

e
O]

@
©) @

A E1-1-6  HLAEHS

@ et

KSRy, BEEAEEHEE, WAREHER,
EMNREN—1THEEBE S —10E, EZENDED
— R BB S —EBD . WHUEUL, TEEMTARSET,
H fr (A QBRI SR Y o 300218 3 Tl Y BB A <P (B E 2
(law of conservation of charge ) .

H ey ST PR E 2 AR I A A . — . S S00EH,
BRIl S B it BAT R

@ i HLE,

¥—xt B TGk E LM F1h A4 5 B
R e XEFEIARR R, T ES
T skt & h R &

1. ¥ A AT 0 28 % SRR SR AT 1k A4
BRI, eB1-1-7 7, WERG IR AL B
THeekh, hamstang? A BT R

2. BR¥ BAn A3k, BIFFLFHREK, REAIF IR

Y2 TA




£—8 i

3. AR FHRKNEE (PR a B2 RERR), $HBFKRB 5 4 27,

MIBEMT TR AL B THeekiE, RaAsMt 27

4. Jm R LBt FAS I BRI, RETF AR AT ARE? BB, fRegEA

ey ?

5. MBS A L BARYEE—AR (BR), RLAFRMFTLIEL? RERR

T EMARA AR LI

FE LR SEE T, YAl B SRR EE I N L RO
FREE, BT REFH A T HER . AR AT TR, &
R DL A R s R e S E R A, LR THOE R
S RIARERT o Sl LS e SRR B AR S
o, T T H AR b Bty b 5 L Ak H A []
FyHLfar, XFHIRRAR A FREBEEAL ( electrostatic induction ).
PP SARECR D), BMHOE SRS TG, Bk 4 554K
B gl A A HL

el 1-1-8HT TR E BB R, WReHEN, THRLIIERE, %X T

=] 2 .

A AR SR T R R AR W2 B N ERAT . TR A A

SRR \@:
1. Rapweied BUmABE R AW, S 2R

EA ]

KT, LA M 47

& TN
2. EMEETIGEFM L—A " PR L mis sum
BABGHY SR A5 B ATFEAeg ek 2FE NIRRT DS
) ’ - JR/NER, BAERER TS T
TR B AT BAFY FdefT? KA TH P 42 8 91 KT

S IE H A MR SR I L AR B B R BRI, S KRR
R, B mAT bom il e Jm Bl T, TR e s 9
TERL, PR IE F AR 4B VR AR AR I 5K T

He s 1E B B R i B0 R A B R Bk, R PR A AL
il b TIERL, PRSI AT F AR TG A AR O B R K



T e £=m

WRENEEA R I AEAAR, WEmiEERsr, Kk
2, Dt Ry L AT

p | amwn | .

1. ¥, ZAALBIHRMEAER, CoThEEdy, ETamAAELT, Wk
ALY, WmRApE, A7

(1) AmIRABELHEF;

(2) A ERAR LR

R w02 B FHRAL W R R FHRBEMZ G LT IEY, REZ ( )

A. Bﬁ»ﬁ - IE W i A5 A b B. AR5 B0 453 B L

C. AR5 BT3B L D. BRE# 45w T34

3. wB1-1-7F7 7, W hREL (REBA) B FRe)—3%, TEOGEEG HARK
F, ZAAG A o AR, mARREME BEkd” | At 20

4. 418 F RAVRE ARG —ANAZRATIG “BI|—B—HF" AL KFd
B E—BHAEBGER LOBR SRR, TR RMRS], B hRE5BEME, €HL
PPAk 3T, AR A X — L 27

SR AL A

)
|

A0 ZsmE

L A#l—AHLRe s —KGFRAFTRKI0O cm, E2 cm KFH, BKReGH @t
I, J}Eb':r‘é’]'iﬂaﬁiﬁ% RE(E1-1-9) . BEREHIBEANLKA T, BREEHE, KA
A RHEF, B—leRTEIARFLERS LER, #2fd, FRefix—1BdEe—
Sho MK AR, XA — IR HTRE,

2. YEHBEFA—ANFEAD o RBREELGMMKRE, AFEEEEERLE
#.. (Van der Graaff generator) W2 /B3K, AT B EN IS, HegLEL2%RE (A
1-1-10) ! AR4mil X2 A 4T A7

Ci9ay
*K“z/ T
A BE1-1-9 HHK B A E1-1-10
N\ J




B
i%ywya'ﬁi
BRI R

ERYERBRR, E—ZHEMT, FLEFTTASAFRE, #lo, —METE
—REHTTAFE—ANECLT AR &F; —3E, {&FARBETAR B RE, #
HAXRT . FEEZEFAT, FLEFTEIRNSL2RRE, AMTLAERF L
BARR, WAFRE L, FACHGREFBRERL. Bt, wifTREAREN LR
A —M SRR HEREAZRNAL, BENREMERAE. cth2P P ER9AL
AEZ—.

T R AT ABER S| L4
WGHARNIFEREA TR BHIO BT, FASTLRE PG, [25F REE,
RBF T — R L, BB TH— BB ERl, 5B Adk, FoXEyrF Tl
AT, SRR, LERET BRI, BEAKANG ST EF BRGER T
BE— G AL 7], AR ARG — 3 A S R AR R B AT, T E A
B RGAE R (X 158k B M A AR BE AR TR A AR REAL 89 L2 AR )

BRIl EARZBERN
WwAI1-1-11T 72 —& F4%
B AT WAL, E 0B R R U ST
AAKBAE, EER R4
L, FRmBEEHEETHH
AR AR T @k, B
ESh—MAEZEFI ARG b
o B, A& —ARR R
HF, AT L 5% ) RIR T ,
e PR A AR L 0 A 4 | BUAL -
Wk TF—EGIEH, AT # Hel
5w, REHLeAINHLE
DR KA, AA :
B T F o Akdmih g R e
& aA 807 — &
B 1-1-1287 & 4 89 2 B B E1-1-11  FHERNE L
AW AL — ANk BE &, A
CHIMIE —AR 2B FHAT, Wb h BREELFNRAER, CE AL KF®ERAS
AL E L, 53 —HENEEFTUMAEL, 28 TR BRE LOHANFEE
(A¥®yafea) #E—F, BTHBAEBAZLL o f» o' A FEE LT AR S
TR (XA TRXATAFZHFEET (AeFERHEETF) , N5 FEEY

L TAA




TR e E=#

A FRRE e, TAFEE o foa’
RAHBOEE, LHEHSA, SEEHT A S g
NAER, afea RERS B, REABLLES

VAR ELE—A, IHENKIANFLETEZR ¢
edE, FMHLIO AN, Het@A— = N
S FEAEEG TR AH AL, 23R LONRT %%’
Wik s, BTA FRBAE LT wiF, E T ”GD
W AR B A B AL R L
FMNELEEBAZTH PANE,

A B1-1-12 S0 E LAY B

@ et

HEL A [ AR AR ELAE T BT AR 5240 ) 2 B
TR R AR R, BB A DR LS B IR T
A ] AR AR ELAE FH 7 A4 TR A

@ RITHI LA Z MV ELAEH i DAl 22

A AR 0 A AR ZAR R A, AR KA T R AR B E R X R
Fo B TR PR, BATZELAFRR?

SR AR — R L AT A . W BRI S I R, AR
P BRI, ZBRERZE, far BARL I Y B
DO E MR k. PRI g8 T
JoT X A FRARSE AR 7R v A R A A AT DA ST LA B
FERLRIIE?



s—8 PFBla

AL BRI B R O R —
%, LB S AT, | T Y
AIRRIZAR, JONELU A B AE R LR S AR T 20, | EmmatL
A EAT AT, SCRERAL TR AFRRT (point

charge),
XFE, ARG AR AR B R, fE AT LB A
ST A EAER IR

4 SEIRIRTT

el 1-2-1 Fr =, j&—/~
MR AT O, BIERAR A A4 T VA
KFBHO LG L EL. Bl
— I BB O, W B A :
Yo X R C & 5
(427 Askos P —kFH L), |
g X B EBRRA W E
BRI G A, R
iRk B, pu—

1. R AaEHsedEd, A B1-2-1 B IE /NSRRI E A
I3 B R BRI B A, L AR B TR A 60 R AR A
WRALEEN 6 A, B RIIEL & & Ao B & B o (69 16 fi A EHE 0 —FP £ 27

2. RHF A BZNRMEBARE, AERAHLFTE, HRAKING 0, 5ELK
BREAF QO BELERNER? BERAGEE
FRE, AL BHUGE, RIEE 0, 5 AA R Bk
GG ERT KT A BLAKARENA AL /A TR RER
BB BEREAGER?

SCHGIRTCAT RN« A r A ] AR AR T B R
VR PNITTE b N i N (e 1S (O R DN %S

@ Lt

FEA (F 1-2-2) F 1785 SEAemf N TAERYIERE [, @
LSBT, R R (K 1-2-3) 3T T



A B 122 E£(C.A.Coulomb,

1736— 1806 ), EFEPPIAFK

e € T R BERR 5 B A
BEENFRNERSESK
XE, MAEHRE D FiP
BEEEsINER, Alt,
BELRfT BENTE, £
BHNRELERER, XER
E 48,

(’@ FESk 21

(a) 4ty

10

KRBT SE, VA ANA5 2078 523 v B G A i b S H a7 22 [
MEAEH A, X —HEERAE—RRA T . EZHFHE
MERIEMSBEZEANERNEXB I BEMTETEN
FMMIELL, SEMNZEESNFEARRLE, ERANA
iEEXENRBERNEL, XMEESER (Coulomb
law ). WERM Q). O, Kon WA AL AT AU HL AT, JH r 3R
NEMZEPEE, HFIRNENZEEEER T, W

F:kQ12Q2
r

K ke J2— I &, MIERRBIEE (electros-
tatic force constant ), & b FP WA YRR R PR
afif A, RIS RS (C), JIm AR
i (N), FEESPERAAK (m), W S5

k=9.0x 10’ N - m*/C

FL iy 2 ] A S AV O i VR sl %2 & 01 o AN
CoE FEFRATIR AT ARSI, 5 F far 22 () 1) P T 28 4 i
R

MR S
BHATELL,
it C2[
fER A !

EFEFESL
M, {#4B
SIS
SR E

A, CZ AR E.
YER, (EABHETE
el

(b)) & i pe
A BE1-2-3 FECHM

@ JECEHIPIE M

JEC E e R IS SO AT Z R AR . s



8] F A WA DAL B R BT, 8 A E — D LA BT
F A e

FELRW . A AT Z 8] B AN RS = A
L A AR A BT . PR, P sl DAL i e
XFHE— A KA AR T D, 55 T 4% A5 R A SR T A A5
L fr VR D BRI, A sl 1-2-4 s, O, O, *F ¢
R 0000 Foo Fy, qo BRZEBIRY S0 F L F, YRS
HF, XFRA R RE .

AT I—

AN B AT ) 4 5 b A A AR 09 AR
ZAERAR, R FRIED RHLEK THRAZY
K, XAARTY T R T A VS 7

FERF G AN o v, AR IR Z ) 09 A48 AR R BE, e
R_FEBRBREAKRTIRAZGEZMN, XHAR
Wi S, REAELERI? At A

WEFEUER, WA R A oy, JF EL s s
I3, RIS L T R AR I K T ERAY EAR, AR
DIE VR AR TEROAR A ST o PR FL R SRR
WA 2 38 Rl AR B0 K Tk BRI 2500, AN
BERAATE TR A B S T, XD SR AR
Ay, ENZEEAMHEIER, HRmERRE LR
AAES), WE1-2-507R .

(a) P ek b Ay B 535041 (b) PIASSARER LA i fhy T AR
PRI A A 15

A E1-2-5  HESEE AR A BUR S SR B

s—8 PFBla

QIQ\\ 1 4 0,
N ’
AN /

A BE1-2-4 #0980

11



T e £=m

T BIRERSE

R AEZT, WEEKA, BHEFEL N A0=9%x10°CF0,=2.7 x 10°C,
WHAES cm, HEFE AEFTr=4cm, EBEHr=3 cmAHKE KBHFC, HHE
HEHg=10x10°C, K E®BHT CZ A th#Ew .

S REREE bW E 126 F R R EE, & R
IR T4, AC5BCEE, Kk CANER N
RHARERH BHBES A F, AT R AR
AT REAHRE FRE, MBS ARRA T
WM CT B L. A E1-2-6
B AHCE R EARE B A AN

F= k24 = 9 951073 X1 XLOXI0T 5

7 (4x107%)?

F 1B CA, NCH A,
BT C%Z BB Fe I RANH
F,= k24 =g gx10? x 2TXIOTXLOXIOT 57y

r, (3x107%)?

F M CH BCHEK L&A1 L,

WM XREF LF, il Rwtr CXE MR ANA
F=F*+F =051’ +0.27"N ~ 0.58N

F I ECAU KA KO, WE1-2-6F7w, H

IDR W AT REAR R R, LRI R RS N R, AEL
BRAG AN, B30 A7 WA RS A, WA AR LR s X e
ROERTA E AR R B R A X R Ut A SR AE BT AN A 4 (] A9 AR A
AT o

[ B H IR }

I X TRAZE, TaMitxyERnE ()
A EERARER TR B, BHRARAGEE AR EBH
B. RBF-k 2%y mu st FEN, SNZAaOHeAHET RS X

7

12




B

pP 1M

C. ZBEWRAT q W B ERT AR ¢, 902, Ng eI B KT ¢, q, 8958 7
D. AN E AT Z 18] 69 A A KR 5 = 2 AR
2. ARPABERK Q. O, 4 r, BH QMR BRI A R K 345, FFHEL
For 18] 6 BB B R A R R 6 — -, W #0869 4 R A1 SRR R B A Z IR AR R ) 6 JUAS?
3. A, B AN SRS, EAZ FPARIELIO cm, 4 BT E
B 4w it 2091045, B 23| A et ELS A2 0.1 N, M4
23| Bre e BEA AL E KR
4. wBI1-2-TH7, AERFRGBE B ER — %
L, BT RAE Tk, BAES A
\ G, AESANA m my, d&kfﬂ*%%@ﬁ%%ﬁ A E1-2-7
i Ho>p, Witk a, fRAFMREZMN 2
5.6%mﬁ%ﬁ%ﬁgﬁ1Mxm”@,%%%ﬁ%%9pqug,EMAm%ﬁm
o i, BAEHA—ATEE, BT5RFEMGIES H0.53%x10" m, Ky AL EM
Z R 69 T A Bl AR RAS A e K, TR A 4 AL BN T B AR T VA ek 5 R
AR R

W*M

KR E)al

~

)
-

1¥5’l\) 7
REFHRIEERFIE

JEAS W R ILE S RAT AR RGN, R T BT 218 6948 ZAE R ) 09 AR AR T S B 1E 2 AT
oo 1766 5, G 2 A B 44 A 35 B 09 A A 2 745 A () Priestley, 1733— 1804 ) #942F,
NBTREFEFHLIN  KELBHRPHRRKRETERZTEBRBEG TR, § 2 MhiF
BB B E = T XA S0, EmABE, 1766 412 A 21 B, & 2 345 F| A—
FOFBPIE: SRS BE ST R, BT RS gt 2 AEEH A AEL
uﬁ&ﬁ%m, ERNRLEAAETE A, dh, 2R3 E T—A M pF . “4&AMN
THINAR KRS HEINE A 5| AR AL, B 538 5 69 7 AR VL 89 KA 89 I OR.7
RABHIER, BERFA Kz, WETFHLFODETE MG AR RLERTH M
A7 AR R RATAE AR A M —F B, LA AR e T AR AR

17694, #£E & THEKXF23h « Ftd (John Robinson, 1739—1805) A A4y L ia3E
MTFHFRICE R, Wi T RAP A6 F R T A0 FE2.068 % ; AP 8AT69R 5] A
BV T 4 18] BB 64 K T 2,

17734, EEHEFEF Lk (HCavendish, 1731—1810) &kt —A %5 # &
MNe B X EEE—NERBRLE, BENZRET R, RE, BRAMFREHIF, RIAIH
SRRRAEE, REAERAED G, KA G LSRR L, FCB A, o
RUALEB BRI T RIBE 2, WAREEEA B4, LHEIRE HMIEH R
RIBB 2 IMEI A AR, WEIANAZHELT SR, LB ABNTFRILEE, KM




IR it =

£ 3 AAiF0.02, F X ihiFey L3 2 NRAHALIEY /)T R A S
B EA B, 5 RAE LR WEBATH X LA IIET 5 R IL A 23, 197155 2
Je 4 71 RONF- 5 B R AW 3o HcAm 2048 E (2.7+3.1) x107',

&G - JHil

O MEAEAR AR R S 1, RFE R PIA KL

O AMAPAR B R Z L WAL 2 . R IBIATT . MRE 21 2 (418 < 1 it 47 i)
JUR S
O XA BG BN AN . ity A, ATt AR SE AR AR AR B i i A7 . 3
TISTAR, S I X I A R A LA LA P A RS, AR BN S A A PRl
fi7s FIFPRATAIE AR, SRS Sod TR, 56— 00T Rt b () AH B F A
TE AR S A R, IR EIATTEIEA T E R RIBBL.

® iy umRIE LAk

TERI 2z 2T v, AT 28 0 A ) Bl A7 A A
Yy, WEARIBDEE SR EAE R R4, s e LR A
WAFTER R —— "By W

@ ity

~eee—

AFHRT, FRETASEM;, 45, EELS LR TRELAEE
filh, EIXEH|FH, HAHRZTHLETHABEBOGDIRZE G, XA 64 R ] 4EE
fikVE A S

R, BATZ R GAREAE R Fp T AR ARG AR, ARAXA A
A EAE AR




o [E WA SRRy, A TR R R S ) A
5 (electric field ), FOfar5 Ffiy Z [A] A AH B 052
W I A AR . BRI, il 1-3-1 P, Ak
ATERLJEE Ry, TS ik B A2 2
TR A I 75 [RIRE, A AR B AR 7 AR
Y, TP i iR 4 sz 3] T AR B iy
TN 3 o HL 3 L far iV E R IR BB 3 A1 (electric field
force ), ZAE HAFFTHE L far Bl = A2 FL 3T, FRONBRER
3% (electrostatic field ),

AR BRI AL AR T A TE, R AT
() —FIEE . T SE YRR S o —+, fF7EEAH
HAEM, JFHAREARER . B FHWARKAAE, Flan
H SE YR A B AR A — e s ], A BRI
G SRETE S TRl PRSP IARASRE IR o 48 2 ] 4[] — 137
L AR AT AR I A AE T[] — 25 [

@ 7Y

XTI E R, WA E 7 AR e

H 0B T H A g s A T BIPE BRI AT DAMAAH L
YERMMAE 2R Y. o TR 8, 27w
b g A— AT XA LT R L AT R SR/, T
G2 JGAN L 7 A W S AR i A oA, BN
TR o3 A1 5 AR SE SN T ey, TR
(L B BT LAVERR A . FEBRArh, SOREI F AR R A 06
BT (test charge )

1. defTH#hiE 3% 69 M7 48R AR A AR I8 & 47 P
Z B0 N R FAEE G0 RRT R EAR Ak

2. VAEWAET Q AR Ak (B1-3-2), &
MEL SO QBB rig A Sl v Q%S

A 2r ¥ B ERXEWAR ZTERGEIEG AT, BB A E1-32 SO

0o

nx xx
B B
g b
4 9>
,
Ly
(@)
s B
2
4 B /g)z
o
9
(b)
g D
53
F 4.
1 .
e

(©)

A B1-3-1 A AR
Yy, far B O B 3 &R
MHEAEH

24
.
.

2r\\‘~\'B

15

P EB1a



T e £=m

BA o RBRBTE A LRGN KRDA Fy,, RFEFLCTERBEITZREY

HAA IR 20 1, FHEANAT A,

BT ERE g 9o 24, 34, ng,
BRELHE ASEAXNF | F

©37) 5 RAROI o

BV LTE g 9o 24, 34, nqo
BBREHE BEZAKN F | F

P ELY T

(T “RERAARIR BT LRGN RRAELE LG A,
RBLERT B A A7 ARITHEHRIEC G L2 G HR?

BIAFAER, BAZEBE
P B B B AR AR IR R
fa7, SETRRRM,

MRBHEZHED®

AT L KR T2 Y S, AL e
Ui A AT e, AR B A P AT X A
W, S 2 T T T2 1 HL 5 1 4 4 A L )
Ve, SCBAHT, fERL T (L 5 IR R
B B A S, KRR A S F S
Bt g BOLE £ B g TSR hE, AL A A
Ya T R T O YR . fERL
P (SRR 2 1 B A, Kg T
ZHRTA F % s ¢ it L L e
AT AT 0L, A AR W T PR A e 5
FHE T IR

RS, AT AT LA P i Pl b, A — o
FY A9 0 LA T 22 1130 15 PR EL A T P B
PERT . FRATTHEEA PR i A R IARE (electric field
strength ), WiFK3A5E. H E FmliigmiE, WA

:_F
E q

TEFE PRI, IR AR (N, B
AR (C), FrRld iz pise sy () &%




£—8 Blb

(&), £ 4 N/C,

R R — N h, BT — AR S T
BN TR IZ ST R I KN, BRI TR T
MU IE LR Z T 1]

o BIERTE

DE  WwEI33FE, KREvA-MEREAOH 0 p
BRERETESHOE, PAEECHESr, EHE ©

o RERGEENESHPEG R AN RER,

SR EPE BTN

S REIN—ARBEE g, EEREP K, TUREECZEFLEZE
W H F, BREGTRENEL, WAEE P ENTEANH.

B EREEN g WRREERE P K, REECEE, CZENETH AN

nyzk%, B OPH 1

RERSERMEL, P ARNESEEAIMAE=D=kE srmnnE

LRI A X B g W |, BRIE OP 7 .
R L ALEHBERESIREL, RINERAAET
BB g, EREF O PTFARGAE P R EFEKND
SRhpwf g Tx, EHANREGFRRTHNRETE Q
B PREGERTEIER r A X,

2.5 RO BE B A i SO O S, LAy
A EWET £, B 13-4 7, TR R o 3 5 T

m%%¥%ﬁmm%,%ﬁk$ﬁﬁ%,%E=%%
ERBHE-OWBEEA r A RHED -0 AR
o, Wr AXERRE L, WE1-3-50 5, A g
MY B ABBLETARE, FRANRE, A
E-1Z,
Egl-3-5ﬁtﬂ7a\ b, cZ &, RANREFEHX =
SR

A H1-3-4

A E1-3-5

17



TR »ie £=#

@ ik

— R, B TR ENGRRDETRAE, iRy GELERAR, KA
HEA IETG FHAE L AR

TERIR A2~ i Wiy, B 4% ki 07 T — s A
MRS, AL RE AR . [RIREFA T ol AT B Sk

R i MR L .

//////7: 5585 AL I 1 9t
%\—; LD . MBIETEHAE R TSI AR A (electric field
i line) . MTILIMRHT . HIAk R,
g 1 DT R Sy B, T 1-3-611
Wk T SRR, A, B, C= M5
TR, TR A A I T
ST R T RGBSR AN, 4. B, C= Sl
Be, BT COR A RN, 1-3-75% S
R S A L 4 L

Tl A g

(a) 1F 5 H fuf (b) fa 5 HLmT (¢) W% SR LT (d) PS5 FLfr
A B1-3-7  JURPHAYHLIZ A HLIZ 2R A

A E1-3-6 HizLk

MELIGL R 3T LI H

TERHE I, B ZGRn TIE A, 2k T
OGSk s sE R IR T IO Ak, KT AR
AR, BIGZARETI; L E PR ISLAREN
28, PO R A0 B i B ) e — o

18



Favtad

£—8 FBla

FEREI-3-847, PRI AR I 17 45 S A L ey 1)~ T 4
JENRZ gL (BRD&HsA ) A B AT HI95)57
AT, WA S8 1 KN Tl ERAR TR, XA Fa 3 Y
YEA)58 3% (uniform electric field ) /

A E1-3-8 AJ5RHY

+++++l

S ER | AAEER RS

B LA —F AR ECGHBBITEAL, FReHPHARAELG L,
AL T A B T — 2 A R TG BEA-ATR L, SRR RAVE# F 4 JE RAR ML R 2%,
—#

A3 ~ 5 mm/F 4 i& P A AL IR R —AMER, b
WA E—AERm, BARTF LA HA LR EE
R, RS B ALK R RS L A AT
B,

1 MR A B S e (B1-3-9)
A H139 BSafas (1) E3Fm R BN BRI 8 FRAE
f Eh 2% RTHe3 4 W e b d b,

= (2) ¥ — 5847 M 3 A o s 5F 42 5]
RBL— B E,

(3) &M mikseahie LI, B T4 5 A%
w35 4 7 W TR R,

2. MG REFHBHE (H1-3-10)

(1) BAFA-TFATHR B, FHARZ ) 63 & A
1

A BE1-3-10  FSTHR 1 .
o, 4 %&i’té‘az~§, FAR A 5 AL v, LA g A AR A

(2) ZRipnigaesbR e, FTAIRMGREHHEG L,

( o )
. 2= AEFeA10° CHF i v s et Pt s, ©2a 8y h R
A3X10°N, F@a@h, £iZEwgREH R NFFrb,
2. 8 q=—1.0x107 CHIMRI BT ANE LI Q FAM B Ty P&, MFq izsy
AKDALOXI0CN, ).
_ J

19



T e £=m

p
(1) ZHA&q, MEPEXRE—/Nqg=120x10°Ct &8, W q Fitwig ikt
%07 W QAP EFANEGHGRRADRZS VT FddelT?
(2) B P ERBAATHRIE R AT, W Q FAMBHEP LGSR RIDZS V7 FTEX
Fn A ?
3. B1-3-112AXwA e P& R E, ¥ A4, BHE.EKE Y% EAR 62
—ARIUAE, 357
=7 TS SR IR + + + + +‘
A/, B R S
>//'\\< ;//C\\< g ;EE?EE
i e el E W
(a) (b) (c) (d)
A E1-3-11
4. fFxih b, PAREX=0AKE—ANETTAHA+Q O EBE, FEx=4cmikxE—/
VBT -0 M ERLE, ERELTHELRLKXE —ABTEA +g BB RLE, KA
KT, AR x i LG — R A A BT el x s R ey, 3X— XA ) A S e AT W, 3 6 A
) 5% Jy va] de {77 7
\_
[ mmmga |
" L J
1ai$%m%
m%%m&g
W E I Ae % T3 09 2 HR T AT “BGr XFMAARRE T Em—NFEL . FAY
Tk EFEmA—fE. %% mﬁﬁ%&%ﬂﬁ 7 2k — K65 R T A b
BAER 5 600 B0 B A, NGB R0 &R
Blhe, AZPHETELMNAG A0, — QW BEA S BT, =% o 0
FFEA r, HEWAEL T E O &Y% K e G e T ? = 5 =
FA i, AL CFHEGE O LW/ KR DS, F 48 A E1-3-12
R, B0 EmRE TR E-k—2 +k—2 -3 pawnmyannn e, 4
5} G
A 1-3-12 Fi =,
A S BT A B IR EGARFE I S BB RN L RATIT VAR A W AR R B AE
S W IR E N R ey,
N

20



s—8 PFBla

O iy whGE

b, BAIESE TR AT, XA
Y5 EAE R —Fh R, ATE LT IR, X
SEMAHEAE A LR R A PRI E R Y
AR Sl FL 5 T A I DL, ARE SR A1 EE 25 AR
kY.

@ A iiIRE R

FNVAGE, HYRE &R AR, xR
g2, ME—Pi, B SERIE, RSP S
LSRR G, MEN-4-177R, 5 miy Pk
HEANFEEA AR RN B, HIMIEA R fERfE Y
hRe s, W), R At EA X
FERRE L7

|

|

I

;

+ \~

|

1 B e 4

(a) PRI 2 E (b) YRR T2 5 i
[0 N iz 3 [0 R iz 3
A B1-4-1 EAHEIS BT

R —

B 142 (a)(b)(c) 2MNETHREY (PRAE) P& +q, WAL RE
FEIBIN A B E| B 6T
1. BHZK s, A4 3| B;

!
;

L

21



T e £=m

2. WHK s, A%t CH B
3. I s, A A Zit C %] B,
ZAE LT 23 e a5 g?

E E E

+q l—»—‘oi—o
‘A 50 B

(a)

A E1-4-2  WEARIBESARAS B L Ay

1 +d

“rL_L_
C

(b) (c)

OR|ZEBYE - it

WERF . 2R [E
FAEER L FmAEIL, W
BHAC B, MEARNR
®HC. DEMFR, HmER
HZRRuUEthBFEEC. DE
TR MR, XFEREIR ISR
A%, ERAMBAMRENR
R —FhBYE T,

F R RIBEE T M SR
FTEEZIRNRIE, mMASE
FIETRAN R B O REFHE
A RZE R

22

LA +q TE 2T 5 FL 3 R 2 B B R R E Ty, R
N F =qoE, JTaHTABIT . BT EZL s N 4 2] B (11t
e, BN Wi=q.Ed. HATHTITE s, N 4 2] B )i
Ferf, NS 5L Ariyakor, i,
SHATEE R, WA, XA i
Gy B W= W= qEd. AT s; N 4 28 C 4
2 B e, AC BrSHRZN—ME, M CB B S
&I, HWAN AC Busshif i i, AMEEH,
R ) Wi=W =q,Ed.

AE Ay AL 2R oz 3l AT AT LAEiz 2
FAR T WARZ /B, B/ NBEER T LR VR —BRlEk s nT L
W, HEGEMGA EIE A, ZILACEE B, Wi iEnI
BEET qEd. TR, TECIRYT, B e R
Ho By R Aoy ) R Ao e LA RS RN SRR AT O, T A

Tk
ERARIBFTE R SERAESE,  EIAEEXHE TR 4L
EH

UL, FERR R, R O S D S AT
L, A BeFATT AT LT R I A A 2E e, REEAY
RNV



s—8 PFBla

@ e

wE1-4-3 (a) Fia, EHEWLE, HEK A EFH3] B 3Ry, TEH
oy, WG EhERIG A, 3G hn b Bh AR MAAT M R 7

B 1-4-3 (b) P, E#EP P, EETK 4533 B wydiEd, T
IO, CITRINREIL I, 3E el B R AT 7 R 2

S

Y
(a) (b)

A E1-4-3 Y0 E M A

FEMBTTIT , b0 5 7T LA W SR T 3 his
B, EAMIES, PRGN, R e,
R NS T A, SN, e, Eh
FEI A2 EhE) B (R, I MAED, MR ShEn
I, BRI 12 PR SR SR TR . R 3iE
RS aE, PR EEE (electric potential energy ) |,
RS B, 5

Fh 8 S A P 7 1 LT 5 P B R 1) 2R A A
iy, EEESHAAX, LSRR, B, BT g
AR BA B SEAGEN E,,, AT B s EAH “REE R B—
BN Epps MR ¢ BTRGRAMI A | PH®EE0IRE, St
BHEH E, (0T B ARLEATIITEY E)y. R

b S T R bR R, AT, BRI AR, CeEnes
ity SN BAEMR, ERBRR s, Ernioeg | F SR SRR e
H, R, RS REN .

23



TR e E=#

@ i i G WBGEEIE R

FEE1-43 (a) b, HARERERIEMN A THES B KB LF3) 485, £
WAL HIRE D BRRGEAF AKX FRT?

Z£H1-4-3 (b) P, E#HEG T AZF B RN B 3F| A HFHerer, 38K
HE5 e e B T A 4 X A7

BRESENBETSS

BE, 1@%‘%\%?1‘%&%

P RRZ(E] - IR
TREBTEEEANBEEEERN
FABBESRZAATR,

TEHU BRI T, H A0 TE D) 55 T WA T ) S4B A Ik
A WRE R, Wi 20T YR e
WSS, fER iR ST, WM, B
AR A BB s R A A, AT U RE AR AR n iX
—id R T D, BT g FERLY 4. B P T
AR EREIINN E,, M E, 5, EXAMT 4 HAEE] B &,
HLY T3 L A ISR I A W, DU

Wis=Ep—Epp

ARIE N, JERATN A4 SRR B L, W i
B, AR D [z, PRI, B
o7 (4 FL R I o

HABRERAME, BN TR E A
AR AU, A £ L 7 v Y SRR L BT A
HAES T25 0 (CFRAaeiiE ) Zh, BAREA A1
ERIE . BN, WERIESE B g S5 8, e B R
HIAAE E,,=0, NIAY

EpA =W

XN, HLE HL 7 R B AT B RE A RN R T
HL ] A2 i RS B LSBT B . A By
T OICTT e Ak sOR L S RE A 0

R SENOGARZMZA4E, HETFH
AR, Bln, e —h, e E 8P gE
oz — A IE R AT AR 2 — A Ay, SRR AE A
g:b8



s—8 PFBla

¢ WRRE | BiphMT), BReEmmER?

o 1-4-4 P, EERFT OB EG P, F—NEVIT g MAEHD
2B &, WY ANKEHERMG AT q /£ B BB BARILE 4 SaTeg BBk K
E T

o 1-4-5 Fiw, R —AN R85 g, A4 B33 B,

W, P HMETE
AR AT g, £ B BB O HAEILE A4 BB ® B KT R N

E
Q2 4 r B
\
A E1-4-4 B JIX]IE B A B1-4-5  FIGIN FRREH)

FEERATE IR T, HEIEREF g, I\ A Sl
PR B L BRI, ISR LU
g M\ A SRS B 4, b N, e
.

" BIEERE

DER w3y HA B, CZ, £B—PETEN q WEBRTN 4 KFE BX
Wt AR v w3 A Sx 10700, BN B EBE C A, B A M -8x107],
(1) ENA BET B if5E C Ry AN, 1% 850 ok 2 8 E
BRI T? ZUERS D7
(2) UBENEBEREE, ZEFLTARUNRC AR EEESL D7
(3) WRIPETEN g BTN 4 K23 B EHE C K, ZRFHEE
HREMERZBDT? BUELS D7
DI WM GERBEBZTE, MM RKRETF, BT E
ToEHRWRDE, KB HHIBHEY, taodudamdENT.
BB (1) B Ry, wi s
W=W,+W,=5x10°T+ (-8x10°T) =-3x107]J
TP AP R BRI T3x107T

25



T e £=m

(2) W B AAMBEES, REHET 4 ArMEHen £, =5x10"],
'Tj$ C ;'rj?‘\ﬁéﬁ %%ﬁgﬁ EpC: Wes=—Wpse =8 x 10_9]0

(3) WRBAHWETH g X & —q, FIXHBG A F W5 IE®RRHFZH
WL ) O AR R, LA AR F R R 37 R B S R R B BUE AR ST IE B AE R,
BN RFEG BB EA W =-W=3x10"], HEFHESERDT
3x 1077,
D XTeHEk, FRATFEER: OB R Ry ERTAnWAAER
W, B—PogFmE—ME, REERTAAET, BHENERTEM
RH., @BFER BT AMERR X, Fe REAMHAEN, WHExT
HEHREAMEEAZ OB, EumEE T ER B Iy,
BRMT A ER SR EAMBEREX, CEEXW A BB R oA
B o BUE AR %

[ £ 2 IR }

1. A 5% Ash, HAREATR 69 T 9

2. EABRABEELAN? CHTEH L2 RE? BHRARAELAN? CHTLEH AL
FE?

3BT EN g ERTIE TGP 4 KN, ARG L HES 6.0x107T; B35 B LS,
AR BB EA 40x107], ZIAEERY, EGAMBAHIRS V? wRiELHTEH -2
B EVIRE A S, BANERERLS V7 e A SR B EEGYHEME V7

4. 0GP — 50X LA A BHEE, OHEHNqHUELTE A S B YL e
B EAFeg e Hab R, Mg Eeyrmtd A4 B, A H B A7

IR =LA

~

)
-

i%yl\)ﬁl%:

AP RBEEEANBREEATAERNLFT A AT
AT R —ANERFANEG T, FRAAALHE, LTAFMELXHAEE
AR EAE R 64 ik
XA EBITG BT ESINA q F —q,, BECNZIAWGIES AT, CANZHE
MEERA AR, BEMAXE R AR, LENRGIES FL, XTI THIER
w3 BB, M F TR BHeE, b TEIAERP BTG ZER A
Th, tEEH NS EZRASFRFNR, EXEZEMAELAERFTHE, mAAE

26




£—8 FBla

4 )
FI BT R AR EXHA S BT MARIEL 5L F|AAIE r 49T AE T, B3 A A

9,49,
r

Wgn =k
W] 43 2 31X # A & ST AE IR A BT ad B A EE A
E=—Fk

9,49,
=k @

I RARAZEANIEL R R AR, mANHAMIEN b BB HRAT, FA

SHMERFEN O CRHRFTE,  ~k DL, =dnsmpraren L haeh

, 9,49, 9,9,
E =—k——+kFk—=
p k p +k b )

DX E5QXA ks, BAOXEREF S, EBAAdodk, EFAH LB ST EE
eyl BB, AL HARIE R I AL A B R R &

EEFA T O, EFERZE, —FATAEERNEST, BLENAHL: —&HF
T, @A BIRAZAE R 6B Raend, FRL_FARE L 5 im A R RS,

® i wn

W E AR FATVAGE, e R g B
BEE, FRATN M /ERE N BE S AR B Zf AR B e 3 R X Fb
g7

@ Wi

MR AR BT S, FRAT ARG SR v 7 HL 3
Hm 2 AT, T iRk . 2k
U, MRERERYMEE &, FRAPEA Wl Lo S5 — Al
U7 A RDTIVEZ/BES:

1. E4eB1-5-1704@e Py, AE C S ARRERE, ehikyifg,

KA EFSE CE, 5w h ey s Wk i X,

27



TR »ie £=#

A~ W, 5?7

Jetele s 75 g, W B EAE| C 5, 05 H Pk ST

2. RELGAMAL SR TMG LR, by ATt ’
FEAER AL R, (ACEHBLHIEETE) A ELS-1 AEpii

3w RIEBHE 20, g0 o ngy BRBEHNA
EHBEC o, FASTRFHMEXE,
b b AT BT B g 9 249, 3¢, ng,
WA EBE CE, RAATUBH T W,
B A EAA ORI E,
%ﬁﬁAﬁﬂﬁ%%%%%%%%%%%ﬁ
i LR E g % 24, 3¢, e ng,

VR B EASE| C 5, w3 )BTy W wy'

WA B AR B0

1<} !
e Ep

E,
WA B ERREANESRES %ﬁ%éﬁtb%

13 20 BF 5 VA B AN F A

REILT AT 47

O%it

ENBEE,SHHFEn
i, wR—SUhE
EEX, ASENGHPHE
HRHEIL?

28

RN, fem g pylE— s, AR T B
HLSABEANR], (E i fer B PR S R S LT B Y L —
By TEHRZPRARG, XA E—BAR; EXA4~ HE
BORBHTT, AH A FEfar BT A B RO . il L, 3X
A RE R A BE AR T #F L TPz A B, R LA
ER, XSS XHMEAT ARG H . PR it BT
BiphRE—oMBRESENBEEEMNLE, & OMZAm
B (electric potential ) , HFS o F x, HI

p=—
q

SRR, B Trm. EREPRRAIH T, RS
PR REE, TR, AF5RV.

ARIE N, B p S, e LA TR E
LT R IR I LA B e



HL 3 R — A R B R 5 2 BT Y AT K
HAAN TS Z 35 om0 e OO 52 1) R 7 18 i
o BEMTIY A IE WO A R AN %, SEpRrPE
BRI LN

H
E
(it

@ Wz

BT ETh A, BWAIHEEZ2Z 0, — 9, WA,
B S E (electric potential difference ), FHAF5 Uy,
=, Bl

Uis= 04— ¢s
AHERFH U=— Upy
fa%¢:%2 i, = Lo ) g g,
At
Uy =22

BV b A7 A ) ) P A 28 T A A A TR AS L A e A
R I W SR s R g 1 HE

R MR S — R R b . 7EREPRAANLH A, H
PRI PARRES, FIFRIR, 77502 V. WRfEdR T
A, B W Z MBS Ry 1C BIERLT, H7 o
HNAY, IRa A, B IEIR RS2 1V, B 1IV=1J/C,

iSRRI R P ST N i v S TR 2SR 77 S VA
BAK, JrLlElnd 1 AR S i .

@ AR ENIE R

R AU IE DU 5 B A FUAIT =AY, Ry
HONIE, MFOR R BB R, IERAREIZR, B
HBEHAEL I R RER . [z, WRIE A 3
7, WFOR LRI EE G, BRI, e
HUTSAE R m I A R A

£—8 Blb

OFm
RIFBBHEHBEHX
RE,= qpoI &0, THET BHHE

TRUHBHE T BENT R,

FRED, WREE
BREBEMRAXKE S [EH
BE, XERMNDLFAAH

Bido [ p
r »pn X 9. |

29



TR e E=#

A, B PIRIR AU N IE, WFIRAR & T
B, IEHLfTN 4 SR B rinyd i, B aEd .

Rz, Wi,
@gétt NAE Y == N N
0 = GIES, i A ,
EAEREIETESE S BB PGS INE, FOREFECNIER, AR REAE N
=, ¥-EUME, RS (5, S22 ARGk . (EL A ] L 3R 25 (4 TF 60 R B0, #55 Z
WM B REE R R, ‘ .
FOL R IUC R

B 1-5-2T m RO FH—F P EARE L@mAHA S A, B,
A B
A E1-5-2
1. e BB AT +g K A 52| B &, B NMEH TR R 2?7 A. B #57F— 4
LA E =
2. e i B —q A A EABR B E, P AMESHEZL [T A, B ™ EA— 5
W HE 57
3. WmRXFZ—ANEEBITEHYBIGL, ARAGRETEH 4 ZE—LLEEZH
B &iE—uk?
4. JeRIXE AR BT RIGRIGL, RAGREITH A SE—LTEH
B &L —3k?

R E LA RIS, FRATT Al ARG H— 46
1w WHRGAI I, RGBT,

" BIRERTE

D2 EEGHIE g=20x10°CHEFTN A EBE B A, BFAHT1.0x107]
WIED, BEZEFTAB ABECA, B IHMT 40x107T HHi 5.

(1) K AB [&] . BC [a]Fn AC |8 #y o % 2 ;

(2) HBHCHZEBBE, KA 8B EHHHE,

(3) ikl ff g E A, B, C Z KB BEAN,
7PIF RE WEREME S 2E T AT R Ho B a2 i i
W SRS g L, TAREHARMESE, HRXFHEFTE—

30



KX

B

sPE1A

BB AT, N — BB UTERRE. B o 5RrE g fYRMRE
A LR

s (1) FREAERZETHHEIW ARSI BFYR G Bl 5%
HEHL, FHik

W, 10x107
g 2.0x10”

U, V=50V

l@C=WGC=‘40”OJ
q  2.0x10”°
IREREE N BB ZETIHAESZZE, 72
Uic= 04— 9c = 04— 0t Q5= ¢c
= U+ Uge =50 V=200 V
=-150V
(2) HCRAFRF AW, &
Uie=04=9c=0,-0=-150V

V=-200 V

(pA :—150V
Us=¢4=9s=—-150V-0;=50V
0z =200V

(3) fE%Ep:q(P, ﬁ'ﬁ¢c> 04> Pp, qﬁﬁfﬁ, ﬁﬁw\EpC>EpA>EpBo
R HFHBAFTEER, Uy, U U ZERMNT BRI RS8R
EZWE R WA ER KD TR AT ER U7
WREESZEEFTR G RWERT K. TaER R EB e,
AFBR W= qU,p PR T7 B vt W 5 0 e B, T AN 008 R W 47 1 BLfK
A AEI

@ i

FHHLIA 2R BENETE S Ak M 1A i 3 v el 758 B 11 R/ N
T, IS S SR S T LUA I T R 44k
Hi A AR g 7

FL 37 v R AR A 0 A SR LR Tl T, AR S B E

(equipotential surface ) o 7 HHE AH SR S5 HH Y HL S22 4H
S, i — RGBT LUE S H AR L A

31



TR e E=#

HLE A A Ol

[Fi] — A ST L AT ] 2 B A 22 O R AR
Wis= qU,u WA, TE[R—S5340 AT 55 2 (5] %% 2 i far
Bt A .

B VRSB Es aaEp oy L L= I E RES SR I N E
HL R BV 4 S S ) iR AN S T, RS LR )
HLfr T, LT 32 2 0 FL A SR BNy, X S L T AN
DIEx &

KlI1-5-3 2 E1-5-62 LA B4 (44) 5%
P (LR ), EIFPAHAR IS = (R B 2E AR AR

40V 30V 20V I0V 0V
| |
E [

E

A B1-5-3 ESHmHEY A B1-5-4 Sundlg A B1-5-5 FaSFAE A B1-5-6  GFElERr T
FE] A A AT A B, 37 1 2 AN T L ) ST

1. 4B 1-5-3 2 B 1-5-6F7 =09 w9 AR ) 3% 55 B f 6 LAk B 3 2 A 2 AR 642

2. AR SR BB RD? AT 47

AE P EFTRNEEARAS, PR Ay L 37 v [R]— o ) F 3R
EE. 28T 2

SESAS, B1-5-3EE [EARTREA
1-5-6 LR LEHE— T M T — IS4 aAn, stnl IR YE 54
mEmsEaE, REel SRR AR, W ERTOSAIL. b5 L,
TR RH S ENEH T \ o
W, AR XA 4 E R TER IR YRR S, W s
SHEE. OURSE, FEAE SR SOAR B L 174 H, SRS o S5 A T (R R AN

OISR R IS S i i B 32 A A i o, X
B, 2SR AT T

32



B

pP Bl

| mmwer |

1. ©&EH 40uC W ECFFow AT A 30uC 89 wir, AEL R ARG E ELEANE
PEEEA SV AEVHA -100V e 5L, EMEAEFHEREEA S )7

2. BT ETA6XI0  CHEBRIK 4 EAFBE, LIREGHMAHIx107T, BwH4EL
¥WmBRZBYT? BAEZSV? ZUAELHEAE, W BELHE SV

3. ¥ AEA6X10°CH fi AT C EA5 D &, LREHHHHIX107], BBk
¥mERBYT? BB RZLY? 2D ELE AR, N CEBHRL N7

4. vy P A, BAHENHEHRZU,,=100V, B, C B EMHEHEU,)=—150V,
A, B, CEZEPIREGELRGZ? FREGEHRK? RS 55 RKE G B HZ2 % )7

5. ERFRBAETEFE AT RE (MARSTHR, FF5eV) MEAZ R4, 1eVAE
WHE A IV I —AEFH RGPS, ClabFHEEE e=-1.6%x10"C,
KIEH : 1eV=1.6x107"J,

[ o megg |
L IR A ]

AL teE
WL TFE ENERLEL

KIGEEH: AABR, FIRAW I BIAL. FRAK. AELK, K. KR, 2EZAH
AR E | AR BRI, FERFEET.

KISHT: 1. EAM EE T AHKALBEA, RAeaR, 5K, FEK (F2e9—0
ML) FREBAAFHEAR L, AE4TRREKE R, BlRAFORELZHF L, FREFE
2, wmB1-5-TH %,

2. AR EBR, FTXAFRELRAS VI, ERA BT E L ERE 5K EA85E
BSAE, D AVFREA a. b, c. d. e, AIFAHECIWEE BT BARILFAER T @G LK
Lo M ey AR

3. e mA AT B F & 5 R %543 AT AAELEE L, AL P —NRA
fr K E P —A A a k., BRAF AR FRR LI E, LR Bt 84t
Tmisen s, BpALZ AR S By b, feiX sk Ee9ls B R4 A B B4R G4k
Lt REfRX B HAaFG LA — KRG REELR, FA-FFHL

FBH—ARES, ARMHATERE R —FFH &R, ABdedd &R 505 H&RAH
ek, KEAHE1-5-8F7 %,

A E1-5-7 S A E1-5-8 i ARk

33



TR e E=#

O
i(\%g%__ RN R

7 BBk

FMsiE, RTHEGPHFHRELABLEE, wB1-590F, ik SRt
v P, EENFGARET AL A~ T~
AARATARER BT, He o) _—
F Skt A AR ERAE ~o=©
Mo FHRERE, FHREGRESG =0 5
HEEFThAZE—ANHod, —
EABG G e e, %5 A E1-5-9
Pk b 84 W 47 55 A ik B AR 2 H R B
SM T He, M FHRNGEGRELLAE, X3 “BELPH KA, LTHELFHREY
ik, WS AAESARE L, FARNFYE, BRALERY T, B2 FRNFGGIESY
B, hIFRFhIesh G BAE— 4, T RMRR LRI R G Hrh, ZAILE
“FHRRET . BARL, HuREASZ AL,

SRR, ARG s R B TR T A AA B KA 5 B REOR

Fol B e B e WAL B R TR R0 Hrh; e Rk A Ei
W, TR RREGRAIHRLY FAEYrh, ALELTEAIMNBEEAT e TH,
HWEZATHLAR, wEAZHEXEFLRINLEEIRENLENE;, B FFRLET
Fy BRI BB P ERERE GG EINOH — R MAE A B,

- J

O LSRR

FI L 70 8 T LA S Ha s e s E D 0 - R 3
Zenl IS A sl LTI L7 0 i oy, e S
TIRAR R, RSB eI R

@ =i e LRI R R

B 1-6-1FT =, REGRAH EGYREY T, BUPXHrah A. BHXE,

BEA d, WHEAU BB A+gH ERFTN 4 BE B, RFEHH L, &

34



=—8 PBla
) 71 BT A 84 o

W,,=Fd=qFEd R
AT £ ‘

Wis=qUas A EI61 E S
Wa TR, TR L 42 BENXE
i EARHE SRR AT,

_Us
E_d

eSS, PR ] ) A 2 A5 T3 i 3 A ]
LT In BRI s S5m R/ NERIUE 55 T
iy 1) B BE L A A

M ERAR, FRATEE] T 580 55— 57 2 V/im,

HF1Vx1C=1I=INxIm, ffLi1 V/im=1N/C, E]
XA 750 1 BN A (] 1 o

1. Bl 1-6-2077, E—AE4REF, X—5F8
BEER A, B, C =%, H AB=BC, Rtk 4. B /
B E Uyfo B, C GBI E Uyt KD? 4 c

2. 4R 0, =10V, p.=4V, N B S8 o, 5T \
TV 9 A BE1-6-2 dE5)5RHLY

3. K& & Hit 4 s fe B S ERET e B RARARE PE 2 8] 6 B £ AR
HAB®ERERR—ANEREG, AL B S AN R —ANERE fi7 S TR

@ FHHmIGiE S IR EIE KD R

FATH2 HEAH QB2 S0 2 o] FL A ZE AR SR A 2, it AE
A LT L7 R AR, AnTET1-6-3 7R
LR, RS2 R T, R QA ST A4 1]

HED, BT, AR E = R FGERT AR

g SHAZN R, H FRMBE TR A mi1e-3  Smiimgm

R HEEiE T4 ME . e LA

35



T e £=m

" BIERE

D WwEI-6-4FTT, EATRENTRRANTF ',

AARBHANEER EENT AR LE, FKRIAL4L%

MY, BAWARKIAMESem, H— K EH1.0x10 o Wi

kg, BHEWBRBATHEE, EEFEAS0x10

C, HAREERERRY, EERBLT EFHRE, ¢ <5
. A BE1-6-4 WHEITEENR
’ 5] AR

(1) T4 JB AR 1A L An £ A by o 45 29

(2) 9 —3k4 8 AR o e #8577
P WEAERLBER ALY HERY, R
MESBEEGTZEaGAfnE N ER. EATF
TRE, RFEZXHEMIAANMIET T AMER. A - - - - - - - - - - (9]
AT MEEEE, R\RETARNEHE, BT A B1-6-5 A HIERHES R
YWFTHLREEAT, 1655 7. S

§++++++++++€A

Q=—0—1

B (1) B, BERA MR BEAU, WABESFHEFELE= S,
W72 .45 7
FZqEZ%
R LA A
G=mg
4B = A T AAE, DS B
i, & B
d
LA, BRI &9 e 3 =
_mgd
Y=7¢

Eam=10x10"kg, d =50x10"m, ¢=50x10""°C, R A FR A&
_1.0x10°x9.8x5x10”
5.0x107"

(2) BAEFE T MEHEET, B ARBEFEE, HEHEKE,

DR WEBRBAAMEES A4 H2cm, UiF A RIEHRE, BETAETE W&

BoRZ T Y BRI, REEA BT K
BREERTFRZE MBI HFERE, T A, B 68y 4 58 #3737 %K)

WA, BEIWEHEZRA, BEIWEFRE, 5H—RRERTX.

U

V=98V

36



KX

B

sPE1A

| mmwer |

1. B3e-FATE B R b B £ 60 V, AR IE S 23 cm, AR 4 I% W36 ¥ 35 5% &

2% 07
2. FAFE A4 cmgK-F A E 6 M- AT A B, HHE B E AH200 VEF, T C e B
fE—AFREH10 kgt A ERRA LT FHRE, Rb@En s, s
3. wE1-6-6/77, A. B. CZEA &% BY T, ©&wACLBC, LABC=
60°, BC=20cm. fe—A i Ehg=10"CHELEBHNBH3 C, wih

MARE; N CHE A, WG HMAA4x107T, RiZ4%EGHHER A EH1-6-6
P E

4, FmX £, B EBRLETEH —ANEL T@Gd E
%, M@ A4s, H510 m, ©HLHEH1000 V, HRIEXLF ﬂquL—Tﬁ
PR AL F) B R B AT BT 3% 3 89 7 e e 5 Bk K ? T~

5. wB1-6-7F77, A%BYHRE=2x10" V/m, BEELHL
F# A, B W ERIFEHI =4 cm, BCEATEHL, 0=230°, K
A, CHAEEEGEHZ, A E1-6-7

HREFAHBU,e=Uy=Ed=800V; AR FIAAU,= Ed/cosd =~ 924 V., RINAINEE
EH? A A7

[ H IR 2 A }

”%3; 4 3B AT L4
ARVA g1 B M0

(B F R % 34k (RAMillikan, 1868—1953 ) T 191044 A v B 1-6-8 FT 7 44 52 34
BB, LT BT RELE, FNET ARG, B PR B R TFRE
093 3 -FAT 2 M Ly 64 = ALy AT A AR P e EARA — 3L, & b iE Fad LN
AR 8] 04 = 18 )G, ABAT R AT T ) Wi AR A AR R e o, R B A T e ik R A dm R b g
Ems AR XHFEBHARRAGEAAEZE S, AimEd@dy BRI esE g £F
BB Ly EFBRATEN, BHEZANNERAETCH O TS, HiEL R P4,
AP gE = mg, AR B HBNFTETE q. FLRA LR GRS REMBRATMNE, LA
BB BT A B AT R — RN B M R R — RN AR e T ey Ay
%, 2 AR EHMAAH1.602x10°C, 2T H MM L, FHE NIRRT T M.

— B
I %— o lE 1T w7\
_|_ b Vi I
Rt 2

A E1-6-8

37



TR e E=#

L RSN RSE

ek FE B == (8] B FE 3%

FAVHeil, WIRFABR TR FELE#HY, L5, CRANAELERLY ., WEKMEKAELE
F, RO R EIIEFIEZRAFERERLEZEREAS TRRTELERA HETFfIE
5F; R, R bEseETRiES, R FA RS R LT, §RZEHAGTRAER R
FEY A RBHEN EE KA, TR AR ES) RB B TSk, XA, Mk
FmAGA R BT,

MELERE ., REABWEG B FT@EARQIRET; EHRELT, LHMEY
A E=100 V/m, miak @ Lagd % E2-885x10 'C/m’, R TG4, ki@
L R BT EEA451X10°C,

WHEAGE RS, AARATRAALELY, BHE H=50 km& 5@ @b £44
U=30x10°V, B TR tER, ikt FReREs, BRXAPHEL AN ETERNE Lt
WA, BRETRERCTORTHE, AMIRIET R AR EGEAREZ RE,

TR BN, HIRFAR B RENRE TATI A AR, AT, Stmitidt
Vg K, AR TGS ERAZR TN L AREANREZ I WA B © G670

g - R

O HIREEZS E M HAEZS [ A R B — A, Bid Bl 2 e L — eyl
i, A1 MAHEAE FHANRE S 0 A B ST HL S B A L Bk P B, MOASIR] By £ 3
Tk .

O el ikttt =P 05T TIEZ A BRIk, I T i 72 MISE S Z IR 58 2R o B
EIR A SR, e, FpaRie s, TR SR AR s L R A B e R R e
ARBTG5 R/ MR IATAE R s BIBATE NS AR BRI, TT2F S %
WLAFAER s SRS A sh L i 3 DAl , iR sl e, 2555

38




s—8 PFBla

@ HRFIRpD

T TR EICAATER e, HH AT
AIERHEYISE, IR T B B AR - IR S
FATH LR E AL IGR o URWTDdad b il 7 AR B KBS L R Y
JOR BN 7 R AE N R i b D R s 2 i R 4™
H A E N ?

NP1 -7 17 o AT A T 2 fihoiod ) SRR S R B, T
AT DIBAUIA AT R, IR T H e AR SR 22 i = AR AR
rr R (RIS ), SSRGS A B
B BERNAEN— D a R/ E— 1 mdm, Th
HAS TN, MEMEAB KRB R T, RN

27 HIARBERAR B 2 5L PR I 2 A BT IR R
A4 J AR

@ il

Tkt AR AR, B AW KiIR, REEAFRR w0 T AL G

i AH 24 5

ViR d s, HR B2 R Ry, ah A
AT S TR A L T o — ey PR LB 8 s ) L R AR
A, HARIEES, (BRI R R, A
Aok, NS it e L s ] ik TR s B T AR T Aot
ARG AR Z ] e B T PR RO IR R TR e B — e e
JE, e o A A A5 S A A KAE TR, AR s R
PN N eSS e X s 0 S R e S T A 7/ L DN
IR d IR IR, T AR, T A RIAR
B, BORATREEAZ, — B ARE B

R e, AT S R, AR

39



IR it =

Fegltesii . RS, dagerERemr iR — Bl Faid,
PR PO D R, LA Pl R

@ HHuIFH

s, P L, _

1. MBERELIWR ALY, TEeAKAEIE 2R E, HRAMFA
WF el ?
2. MR4niE B LI BT R 69 B K 63T Bt it B e 37 5 R B 0

T HL AT AT R FH A — T

I L AR AR L 0 VR AR B AR Tkt R H M
B, ENL-7-20R . IXRERF R R, RIRIA S
A 118 e VR G [T A e ) A /NS s o I )
HLf, TERIERT I AR A T, BT [RRh
W HERVER, BRARHS LA ST TR T TR, #
R BA KRR . BRI

H R B 2 2 Tl AR 7 A B 2 E Sy k.
1-7-3 (a) PR 2R REEE . RAeReE h 4R E
A FRFEEE O &R T4 B A8, A 1-7-3(b ) FR .
TAERT, s s R4k B, S&mE 48, 4.
B Zal=AnE (a) Prsnysmiis, 15 B G, HL70E
FER B T AR R HL A B T R TR S T
HLFFE A A 38 SRyl ferp, R ook 6

é’:‘
X (a) _ (b)
A E1-7-2 HEmag A E1-7-3  #r R

40



X L URLAE R VR T BN RN EN 4 |, JJeTE
FIEHTRAT IR, Sl X PR R RE, 5
AN A2 AR T BEk BIHEROb R, Tl MR

L TEROCATENAL i s 2 0, OCITERHLEY
TAERFRMEN-7-4F7s .

L IR HUL AR S RO TENYLI R B . folkd
AR B RE S PERDEIR B HAR ML ]

2. FESTENPLNER, A —RimEwE | — 2t
PRASAY AL, FRy BN o 7EARSOLIN, Aliga sy
TR BNSRERES, BOwi T, Al LA

3. MRYERUAE PR IR %, DGHT BIRREE 1Y o0
R, POLIBEIY, AR, BT E, A
A i, TR LR TR AT TR .

4. TEMSIRBN IR, WEI AT A SR . S0
AL, NS DAY SR S, B R Bk

5. FTENARAE— DA PE T 8 IR L, A2 260
SRR “Wok” TECERSES (RIEIR) .

6. FTENARZE e anny i RAR, 48 Ay aSkiafe
JE W R AR B

7. SR RGOS SE SR A . TR T
Y, s N —IRITE,

BRI SN, L bR, #RALED . WA
HRAH T AL

£—8 Blb

«
BE1-7-4  BOCFTEIHLAY S5 F T
R B

LB BB ITENHL
ZAANESHE (OPC) K
BF S,

4]



T e &

=

@ HiHlAYfEEH

iR il A A 4 P ACE AR R 8 R B 5y B A v ?

A BE1-7-5 =2 ) Hb R

i LA I 2 N A AR i AAR 22 18 3 BRI
F TR AR 2 A O ELRETE e A v e, DR L 8
A DL

1 EHEAEGRIN, 2ERCFERT 10053 00CH
L, QEN-7-5 R B 22 )2 1) M T A T80, A PT REE BLA
OIS SR E R | R, B RATERRL
FURBRMAK . THICLR B S, B A ARE R
KA o

2. TEATILG IR Dy b = ek A . IS B 2 A
Wi, wE KA Sy SRR IX S Sy R B, 5 | R K
Ko B, BESMNRPARG R A K AR S U 2k
HRKEFAT

3. RO AT RES R F TR R, R T
Yoo FAICHRIE AT RE P EUKET A TR A R M, AR
ATariiatT.

4. F R IR R A W DA ol R P B MRS R B LT
PR TR FIHAHLAIELE o, AR il REW SR T35
PLIEH 1817

7ok, Tl =R EE o E R, FERTRE
S T BT R A L SR (R JRR A

BEETLHRHNEE
wF I A RE, ERE R AT FIRAM 695 F, BlRRmE,
BHI L BAMREREELT, Yrmoui,
% KEF AT Ak KIKBETT, EFRA, A5 mE, LERKES, I/,
GRrI HRARLIF), BIEH K, HERAL,
R I FIREARNE, FHTFRE, EERZRARHT,

42



@ HiHifaFHNPIIG

[ RN S P NEaT: & SERWNTIE 767 S S s 11/
T HL A RE AR AR G 3 O A2 B AR B DG . AT
PR, SEEA B iR TR AR BN Rk AN [ R
XFGE B SEBRIE L, il TTRH I P8 X6 536 I it

1. BRPCTELZ R, MR fR i
M AT RER IR I SN B e, SRR AT LI 2
R o) A KHE, dE i R B . KANE 2T 2 4541
2 TMTEE T R — R EkEE (KI1-7-6) , SR,
TEHEE PP I 28 F420.05 ~ 0.07 mm AN 22 5 i 27 4k
THERFHEARCR IR AT . 7EA 7 IR TR, A S
£h4E, BIRBHE ARF R A HL far Tl DT G A A b
HHLKAE

A BE1-7-6  FAEH R S H T

2. AR RAF R FE A RONE, =
SRR RS, ORGSR THASATIRE , TSN
SEMR, LT BAR A B R S R O - JEk AP
R BRI R TRAE D Ml 508, - sk N EH,

3. AES IR G AR R SR 4 37 i R R A )38
R TR AR5 R o B R B L I

4. G Hm—AamIA, SRR A RLAT AR
IAE , XA . FEARTT I R, F4 RO
UL B /NER I — 2R, BN A KA, it
XAMEM, R (E11-7-7 ) SR GF4Eh, w] LRI
R, Iz LRGSR R R A, ol S
S R

£—8 Blb

REFDEFRLE 58 BB ) Y
B? RIEFEWLESFH BN E
E? REAKEHLEITHE
HEE?

A B1-7-7  WEE

43



TR »ie £=#

| amwn |

1. THe ) BEREHRER, Mgt RiE,
2. RABEAMN AL FHEH kK
3. @it EM S FAE, IR R, A & ek sE VR AR R F A7

\

p

1%?!%21 y
B

TIARFEAM e FEEHEABRTH, REEHFES
ZHEM (B1-7-8) LA, HHuZILT A& Fo EMALA L AR
tHEzZE, B EAIARALBRERERRE PR EXY
FRIIANWE, ABLERMEEE, 1750F7A, 2 5Hk
BAEREGE T R AR E T BEFAGXAE; 17535, 52
WA G TP RIZATO A B P MmN BT BEAGHE. £K
ko 1754%F, #AMFREEFEHNET F—NEF4; 1760
F, G ZAARERIRG — B KA B AR T — B F A, AR
T2, FRE TG, F17824F, AWM E T 4004k
F4t,

BEARGFHRAEALT RGO —AA EFRERAMEG LA, 20085F%k, €1
HAARBRT % VR ATl F oK, 12 /L8 FA R 464 A B, 83— AR
xt e E W,

B E R OEE, BEAATERANETHE, RAFAMNTFCNGEIRA .
ﬁ”%&ﬁ%%%ﬁﬂ&é,kﬁiﬁkT;%&ﬁkm%%%%%Eﬁ*%ﬁgo$i
HEH TAAN, AN THT BEHLN 00 2575, BRET —ERE, HALE
a8 E &, FARZMARRERBEAH, ZiAR T ALARLEKREGEAE, RN
WEBRERE?” BREHAPEREETHTAH,

BEAMEENEER, ZEH, F2H, REEAIHREW, KANFmiE, B FHG
R AF THEFRIIAWT, 127 2 F k)35 B xTFIA 4 8 F 460 TR REORIEH, 1780
F, REEGZHMA T —EE 24, TREE A EE A6 TR ARZHORKRTY @ R 2
Kt, BERENREZFNRTAERL, BILZFERRNELNZRFLL KR,
BRAREISARNEFTEASRKE OREN, 2R TR,

44




s—8 PFBla

© wun W

Ul 1-8- 1 78 S FAT T iy i el FH 2ok 7 4%
R ALY ZEH , Fel7E R RS B
E&UM T E R A BN R4,
A LT S S AW AT (e 7

1o HL S S B A A R R AR R R
Unfel 1-8-2 firzs, B HL AR T 5 58 28 5 il
JITAESP- 1T B PN, S SPTC R U IS i
ORI E RS, IR —HE B
AL “Fih”, EXESFHEE. HEL
Ay LA S IR B AN, e i AR
SRR T R e e A B A A L, B A
FFAE P BRSO o SRR 7R B B L Y
P AP A Y — = S e RS ARAE , HCAE
Pt A e fer S FLRE, 2 IBM IR A2 PRy
HLZE AR o

G Y B B R

———
T

peEp s
Kl

(a) et (IHAL)

A E1-8-2  ERFIADREHR

(b) Sl

TR

LR e 268 fawde 3 Bs
AR AT SAECEAT T 6 B
TIEHAT 8.3

A E1-8-1 FEREAL

CHLAART XA, RZKATREA P EE, R IRk

NHE.

45



T e £=m

A E1-8-3  FEAIHL EAYINIELT

46

@ WHEd

FA=s (capacitor) EAEFHEMAABEEEN T, B1E
L H TR FANT B 5 AR TR A T 2 W o

WEN-8-3 7, FRAHHL TAERT B b X HL N K5
FASTUH, A THRE, R A SE L NG
KTBRAT R, NI & s ZU IR (4 IR . KIS
AE LRI TR A R A A I BRI T F.

A An] T 98 U 468 2% SCH AR SE T 1 AR AT LUR S —
ASHLAS T, PRHAB B AT s ) 4 B AR B — 1 B
AR, WAE AT A . X IR E R AR PR A
LR (A, o PR B 45 Ja Al 2 [] W LI AN [) 1) 4 25 A
i HAbHL 28R AT LB R TR S AR A2, fildn
R LA S —— SR WU A B B R A A T, T AR
3 SRR EEL MR S0 ) 4 i PR Agf 2 A PR A o

HLA R TAERT, &R PIE 4 JE AR AR X 2 S 2 43 1)
i bAFE SRR +0 I -0, — MRS R PR AR
iy HL LA, AR AR Ir B, B O &
TN IXEFWIAR A —E R E2E, H UFRR,

Fielel 1-8-4 PR (KIrh C FRoRmads) , H
U5 E B 22 a8 it iy LA i A fr, Xk AR
MVEHRZSAR o . FHLE, PO L, AR B st A T
Y WIRRIAAT T — 7 i L2

FEHLSERR)T , W FH— AR 2o FE g v () FL AR O T
W42, AR AR ) S b P ek T R Xt R AR 2
A, WNEI1-8-5R. LS, MIAREIRIZTESS, ©
MZIAEBA A2E T,

S I

+ + |+ +

Iy

A E1-8-4 HIZEZETEH A E1-8-5 HLAZRIH



MRS )R, AT THRRE. Bl A
PR, SR R A, R R RE AR
K, Ft o HAWE AR RE R .

@ AN

EFATRGE B HAMME EF @RS — 7, AT R
CBEBRBMZIANG GRS LR BT LA L ER?
W,

BEARMZ A LR EE Y BAHT L X R?

AR AT, FELEARABMING e ZE5 LR FEFTHX

s—8 PFBla

AT RS AR AR A SR AT S, PR
[T LEES M. AXEARS, AR 1
Tk, AR ISR s AR BB S P —
FE, SnEEkoC, U E] Y HE SR RO

TR P A8 A7 LT BE T 0 B U L 2 2 A LA
i, G EHEIFRER (capacitance) o AN AAAGIT
HLAT I RE AN, A Aas 7o il O, PItZ A ]
PoE Us SCBRM, ARSI BT i Q5 Wik ] H 3
2 UBUE . Pt 322 U fok o PR L s i gy

HOME., 1t £ RS BRI, T
T BRI S PLIRATH E SUOlH 2eR
W €, Akl

_9

v

MBI E SRR, A A A A R E AR T
PR AR ] R 322 1V IR 2 AR By (LA o il
Ui, ARV CBOR, RUIEMR B #2E—E 1
OUT, ERTEAT R R A

TEFEPREAERI AR AR, R, 115

FRYEEENEKR, £
M, WEPR T, A/
HITEBHR, HEDHEEHE
MEXR, XEYE LERNR
FRET X,

47



IR it =

& Fo

IF =10V
BN — BRI BAANL, SEBn i B MO PR G A
BEGEMEE, AN c
BERERBNEFHEN. (uF) FEZEE (pF) -

1uF =10"°F
1pF = 10 °uF = 10""°F

@ SiE: WRHASNSTBRIR

4 SEIRIRTT

%8 1-8-6 Fimikawss, AP CRABEE, ERXARLER, SAZLETTRHIF
*o REEM, CHAERAZATHEARESN LALKAHFRE AL, GEZZHK
WA, CHRREEA TR EHGTHE,

17

S\°_®G_

2 i
—_— E —1

[[o

R

A | I

A E1-8-6 WA IS

1. 427X S4mE| 1, WEBER A8 IRT GABRELFIL,

2. IR SHRE] 2, WMEE A BIBE G BIAT A B R ERE I,

3. e BAETT, TAE RIS T RAME A RBER—ARAERE, FL5itHE
PR, BATEAERS, TAL@ORETR, TETENE T ELRE A
SR Fe i b i A2 P o AL RE A R R A e AR

AR I

. BERBWABEAFKEEA, RN PFZITHEEVLAFT LR
R? At 2A4REAHGRE?

2. e REXA TR THMNER ARG LARR L AAERE, R BT &, 7T
VAR SR B W B35 09 AR B IR

48



@ WA

AR TR, ERRAENRN
PR AR X AR AR LG, S PIAR RIS U L, i S PR
IR A G HoRA i A gy, ARl LAV FA TR
ARSI, AT DU R EAR L 98 MR ] R Y LA
LA NS B BB = 9 TS 3 EAHE R A

WA A MRS, WK 1-8-7 ZE1-8- 987~ K
JEH A —ER )

2
L ZARAC 2400 3514

A E1-87 4R A E1-88 HIffHIZAA

2T I L 25 7 ARG X G0 PR 1-8-7 T 7 o 7 TG 2 40 4 i) e
ATEA SRR AR, SR PG — B, HE
BT ARFTHL A A

HLffF FL 25 A0 1 1-8-8 T/, B R FH L A P 2 A 40
AR BRI AL G Z A T A2
R, FrLAH R A SIS i ] USSR K . ML 2
AR PIAR A [ R, AR AR T .

2R o B 75 R R i L 7S T PR S AT 1 1) o At
DL [ 5 L AR IR R A Ay . PR A

WA P TAHEALS, EHhMALE 4k,
B E A S —d a8 R YRR R, AT LA s —dH & e R
WAESh o & Fofsh i Z A T, ol DU, ol
DILSE SR A A T, QR 1-8-9 F /i S 23 A i B T 74 e,
wn. s, WHAIE R IEXT R AL, B
SeshfiE s

TINTE L 25 28 AR (8] 9 F RS REAR A B — PR, B X
—BREE, A Pl pheE, BEERARBIR, XA
MR MET 2R R . LA b — bR I T A T A
LR EIE, FLA AR B AUE L 248 A3 1B TR T aE

£—8 Blb

A E1-89 T[ARHI AR

ZRERMBERT —
TEANBERR, KRIEE
MR B RIG?

29 .-

49



T e £=m

HRZERRRE, BRI RIFZ .
TERLEEIEN R, B IR AT 5 A 1-8- 10878

—H e

— g AT A PR L2
A E1-8-10 A ELSFRIT S

[ IR }

1. — BB 85250 pF, BB EERIOV, REEBHTHELTS,

2 AH—BAERE, TR BTA2XI0CH, FEAMRE EHE AH200V, EFiEE 8T EFIE e
2x107°C, IMEHLEETRAS V! ARMAGEH LR SV (FEA LT P HR
MR o R TR FEE)

3. —APFIAAMEEBRARE, BRI, BRALG T Aied 55 AR 6 FE B L
K—3k, REFBARG ESTERRET, 0,

(1) BEBHRELEER? wREH, TERERLEN?

(2) BABMBEELEEN? BT, 2T KER TN QD

(3) LEZFHRAGEELEETMN? 4R T, ZEREEEN? L |

4, —AFHHEEESLRA B AKAZEWE LS+, £ T
PR R RA E AT A EY, BAHGAREN, 1946 Rk s~
RN AR — A RiE, 0. A E1-8-11

(1) AATF£ASEsLaTE 2, &R KI5 bl TiRhiE?

(2) 2 —KetR, BAKRGBAFREIREG “07 , BB FAXS, wAKGIE4H 4
TAEE? A A7

5. i@ EM B TAE, T AR A S RARAUA RIT P ag e R .

-

[ Py e }

@g%ﬁ&ﬁ

BN IffRas

WA R R THMEAR, A IE B ARBAR R G AR TAEE, 4R
E—AWEE (B EO, 1ifx. BEE) 9T,
Pl LR EANEH TN, Amilied 5e T, ARLdTn s
WA TAME LR YR F 0T, XA R ey d 5 5™ ﬁﬁrl
b EXERAE (B1-812) . ﬁ ﬂ,

A 1-8-132MEREGHE h YeEZXERBHRER, ‘d’ d
Ee BRI TR E—BUATT, HAFHRKT, £25% d
KA R R B E B G HAAM ., RE S ERE T, A

A BE1-812  SFHARLRG

/

50



£—8 PBls
)
smns  EXERS RATK, AR C RATH, M CHE
&, RISl iR @S B h A,
BAPBAOIERE, BREBARBEANE R sty 22
U gt R, MR R A e E M E (e, i
r B, REA,RE., BE. RE. AR, LBES) HRb
i : FF (b k., BAF) . IXRACFENEREH, F
= l 12, d BN B AT A A R R Ak &
—— GRPRTEHIOAME, RALEBERRTTR. REAF.
ABLSAS MRS s 8 Rk 5 5 AT
E g PR 3 A 3 I ‘ ) - \ ‘
- ATHERE, AEFMABEBERETERENINE, F
FALT R L& et K B A ik,
BREB R

LB Y E I A L2060 ET0FKERAEEZR B, FFT0FKEAT LA — ﬁ%&
R B, CRAL AL ARG RBRAER AR BIFRS B L, RANT &
BRSO ELLERETAEOREm B R Lagsai, i%%é\%w’u}\ﬁ T HE éﬁ%f}é’a——
RFES, FHALELBFRBRELE i,

BB EWTEERL—F “RER w4, CARAELAEBEN BT, c5BA0EY
RRZA A G E 6 R, BBRIEEORALEBR BT I, ©ETETE T
AwixE—ER T, AAEEN R EEZIILT4 kAR, AT, RiS% 70k,

20105 Lo, A B AARE (H1-8-14) AE K AZAITI Z/2 L1120
AR, s, ELETHIRARERE L, iﬁ%a%ﬁéi&« BATT 5. H—RK
“FHEMR” BABEEEEREML, SAZRKEREG, EXRFTRAXNELT, £—KE
TIOATIRIS TR, X—HAREH, %ﬁﬁ%&i%%ﬁf%&?f&ﬂo

XTRBEUEEZNE 5458, HaAE ZKRMITT M.

¥k

o atet
”rum» 4
» e T 3

e’ﬂ\.‘&ﬁg{m‘l

i R :
o B :

A BE1-8-14  [ifgtHE S ERHER GBI B A S

A)

51



TR »ie £=#

© ki ehnEdh

HLY LA T RIPEIT, AR5 B s e AR T
I, ERYE RIS [ g A] BE A A . TR —T
FA PRI F T BB 15 FL 37 P 42 Bl ]

R LI T D A S [ A N U I B G R
WO, T ENER 2 i KT E T,
FrUWSE N e Rz sy, B a] L2

@ UL I

MBHEE A —NRAEZTGRBE, B
1-9-101 77, C¥ AR —MRASE TR, &
AR TARR, e HilE &k IR 6 i AR Fe EARE
B, TUNREF LA —Frk, IhALTAE
FNEHRITE, WEX—IF, THELTFA.

L At A=A E REERAR?

2. WAL B 09218, ARIAA BT AR B A

AT A T
e TR sk amae

WEHEBE N T WEE T 038 sh il . ol 15 )
TS SR A ik, UL A N
BIEH,

TR SRR A 1 T AR 43 1) 5 e I PR P
B AN PR R 4 B L 6 BRI L LA, 7R TR T
7. Tl AL N 1-9-2 R BT, W ] v I
-~V — KU, BT RGIGRL, 28, Z#d e,

| e TR OGS 3. ARSI IRIE Y, TR

E1-9-2 KT ! -
LR WRRTEL s, MRS, T A s

52



s—8 PFBla

g WHBEA m, WHRER —q, ERIKHBRARE
JER/INA v, 3 —id R R R
W=qU
WRyEshieE R, 143

18
et . W [3q0
m m

1. ERFEE P, EF F A it Bl F 2 EARAR 0GR E K D7

2. FATEBMRZA B IGE HiREY, FTEHEEY, ALFELFER?

3. B FRA AR ESEAR T, CahE B AT EAL? ML Z LA & H
K, Sl AR AT ALY

WS R Y, RS A s shE R
ROINEESE , iz Hlizsh=2 AFCRIERREE, HiX—J7
EXHEA R AE ] . B Fasshid B, B SRR
A, Mih R HHE .

" BIEERE

DR A KERET RN ERENEES frr, 24148
MATEPRG LB LIS, EFAETRTRY, & {_b":;FL
SR

MFAERT, ANeaBR AL+ T H, SamEF AT
KH M EEY=40x10m/s, BTFHFTEm=09x%x10™° -
kg, B &Ee=1.6x10"C, Fito FHWEE, KinRk

W EU,

P BIRELENEMEGRESERY, BRTWEANE, EEYGAEH
TRZE ALK, A B Ak AR AL

BB Awyy, w e FHhel, mF Wi, ARAE Sy HE

eU=%mW

53



TR »ie £=#

ol U= my> 0.9x107"x (4x107)?
2e 2x1.6x107"

BR | WRATH TR T AL BEGFRAZEGANEG —EREL
o, MAMBEAZWHE AR T AL BEGFRZEG HHEFHA—E£
= N
2. ME A, (v,#0) . HEAm, BHEAGH W ERETF, EHEHZHU
W Ak, fEE R 3 ok R IR KU A R B B A N?

V=145x10°V

@ i HUBL - AE S L P IR i Fe

Yo R EE1-9- 1 T RRITEE EAMGIEE, mE—ANEEEFEHY %
w3, TUAMKIEFRAFLALKIEZS, mAGTREe kit KEXwBes
®, WS F R miET AT R AT, FHEE T A,

1. & FAELREG A GBEHIT AT LA RAELLRMZWE? REEAFHE
A A A ?

2. BT R A -k EEE TRy mRANREg T, RERY Y
YR TehiE s, B5ERAVEAF P F 3] L6 AAPIE Sh AL KT

A HURE7E FL S 932 Bl D05 FeaZ 01 DL R aR RS
Ao Ml b T R AR ST Mt AR, fE
HL VR R R AR BN B S0 By 1 e B, DR A
Zizdh, W HAGE S R GEs s AR, AT LSRR
1B BE L -

" BlEERE

DEE  wE1-9-4f R, —XFaAEBRKA 3 w R
L. %hd, HAHBHERERAH, BRE  |ma B o

BHEAU, —REEEE g, REAmY —] ——
WHERTAAELTHAREFORE FATTRARMN A E1-9-4 R F1ESI 3R T o

54




KX

B

sPE1A

FEAN, WEEKN AV, NELSH . K.

(1) kT RSt H 37 B 8 3E Fo;

(2) BT RETH B3 B B3 & 77 11 AL By KN,

P WP IHFEFEAHETHNLERAGEGZYREY, RTXEEFH
=B, BR T ERFAE,

W 1-9-55 7, WONE &K, v y‘
AxBIEF W, REHEERyWHIETH, B L2
THALKT R

EAREEER DB Av v, vExH
W& ARO, WmEE,

BT EXFT OAZ T, A&z, EEKN v Eyh Az B EAER,
AT Ky B A A Y
B RFmEREFEEYFE, KADK

A E1-9-5 #ETHMALIRER

_£q_Uq
m dm
7 WL S B AR
L
t:_
v,
#ﬁ%ﬁ@{]%‘é%ﬂ% Uy= Vo> U, _at—ﬂ £
dm v,
B UZqZLZ
EEWHRNv=v2+v2 = [v} + b
K B0 5577 kY e A5 tan 0= o = UL
v,  dmvy,
1, Ugl
8 1 B B A, = at” =

bR KNP L@ R rtan O X F TR, B

2
tan 0 = Ugl _ UqL /£— o

dmv?  2dmv’ 2 L/2 g n—
‘ \ ] m— 2 X
THWBEEXR: EEL-9-5F, krkdfiv O = 1%
\&‘
5 L _ v
b 4 Lk, BExtiR T4, wE1-9-65 7.
%%&ﬁ@i&gfw%x$2ﬂ,ﬁ@ BT A ELSs VKA

55



TR »ie £=#

WTNR, ZETRGAFAHNGELT P HEBRT, RIFQETLAN
%, @J%&Mﬁ%ﬁ@ﬁ]ﬁ?&ﬁ&xﬁ 57

M bW E% , fERAR EARZ N
AR 78 3 s HP A8 S 78 A s ——7 DA At e M T vl ok 4
il A A, TR LR (R 5 RoRTEBR g B
1-9-7 2 /R B8 1 UL, R KON B, AN BHR, B
A3 S0 2 A e s v LA AR AN E AR L, v T Ay s v
Yo SITLFRINE, AR o, gl
Je CBHAR R T g /ML, 5 B HABAE AT, e TR
TR MZOER IO, INER—1 5. Y. Y,
FIX X2 P 3 R ) i e rELA L o ol 428 T Pl 3R
T BL7 0] FUKSFJ7 ol B4 5%, DT FL 5 SROA AT AEST 3
POCHRIIASALE

oK
>

A BE1-9-7 RE R

E N

v, XE A AT
2. B 1-9-8 Frw , AT B R &5 5 wIRABE , AR P LA — 8T,

L R T A iE e AN, —ARE R R Y _iu |2
e————ﬂi
SUGMR, AT mEizg, il QWML E, Sl TRk l

56



Favtad

il =]

P EB1a

TAm, Wi EH e, WRMAMBGIEN U, WBRRZBGIESA d,

(1) #HE BT B0 E 0 ik

(2) HH BT O DILF 4Tk agak XD

(3) 4 R3E K AL A 638 B BB HARTAT, 3718 o & F 12 B 18 6935 3 B 1) |
Imik Ao Bk FUR iR R B R A TA?

3. el 199 Frm, AEF# O # oy F, ik ETUAA AR, wF@d ) 3L A4, B,
RA&ITE CH L,

(1) #&ABF/E 04|, AB ], BC #5315

(2) &F@E LA, BHEHARSANZS VB TR? T E CREFGHRES D
W, K7

4, 4B 1-9-10 Ff R, =R FA B FIT2BARKA L. RISEH d, Hle AR B IR AN,
WEAHU, —RFEETAm, B AqHFLETE Mt vy (B RaEE) mikiE, SKF
FERERIE TG O AN

(1) ZRILPTA G R T AR AR AN &, BTN 835 o ik BBk R AT & 547

(2) A8 64 Anik v, 3 0 &, )R R itk RAT 4 Sk

0___14_‘___3_‘____C J ov 0U+
l m, 4 o—
[ ]
~—=:]
45V 30V
A E1-9-9 A E1-9-10

&G - )33

O HHIGERIL, BAE, MEARLRET . WATTLFHERG RRMERH, W
VAR 3 b 9, n AR e RE R, 2555, AR, Wl AEE, A
FT HARF BT TFEMA A, SR, AT .

57



TR »ie £=#

. A SZs
@ KB - INGE - RR

s FRERE
1 EARSERS2 S LSRRI TR R ARG T2, B T LART2AA i SE ks
THILEIYRLASE , A 7 — KR BHEZE R Y R—Y . SRR LR, HAARE
W, AEMEXHABY A A EAE . A1) TR A R Y R, LUIE R
RHL ISR 5 RBA R T, IR RA P B AR 2 S — R A
2. 18HEZR )51, DIECERRAMNIRE, BAntssdt AE R B, ke E &
T BN TR R A & TR, PR CHIAF IR

o HE/IE

1. PR A RN A B B B A RTR] 7 i R, P EAA T AER

2. JCHLMT . SRR AT, EATE AR fEETER AR, eI A4
YER?

3. EFEFSCAIAIR LG I EA A7 BRI e T

4. pH TR E A AR AR R 2 B A AR RE B RS BT, (B R
BefZ A EAER 17

5. TEFRHL T, BIARRE MBS (BHE) , BHAfAaEX?

6. HARIHA MM ARER? HARITRESTAH L BANA T2 Mk?

« HEZR

L AR TR hiash, TEft Aol P EZash? TEft il b &k A fmkk e

2. THERU TN M SHRINER; B E SRR Bl 5
BRI R s RS R R; RIGERAGH M RIR A

3. THELI T NA.: BRI ik ; B R S R AT ik s HUB Loy AL B BE R/
7 s e M IE S0k e RS — R R S Rk

4. o] TOURRY)” — 5, AR B4R DT R ARk

58



1.

D

W

&

9,1

AEE

ERANF BT B IEEG AL, B
AMES TR RG? BT 78I Z 88
FEE A, B A BIES TR R
HAU, WmREFEEEL, H2BTER
REHAETHZHRT, RFEXMHURE
Do EFLABERT, FRETHEHRTS
WL AREESH?
WA B 4 B /N BT DAARL O R AT
WwHEZHEL S, YUIMHE r HIERAL
KNAF; HRECMNEMEMEERETHEX
gL, CNZEERARNTRAES
K7 Bl EELRE,

WEAR, ZNEEFT a. b, c LTHA=
AWEH=ZANTEL, afcWER, bR
B, ¢,=¢.= 1.6x10°C, ¢,= -08x10°C,
BE-NRa TR TUNEELT AT SE
mEwRgY, XE AT EETHEA
He CEmZAMHUKELem, X:

(1) FHiTbfnck 2| o o3 /1 0 Fl & % K7
(2) REbITAENEGEERS K7
7 1 7

A FE45E

— A EBRTRG ARG EGEWE R, —
MERENRETRAELTHEATA 4 &
EHE B A, X—EZHEABRY, KT HR
Bt A A7 i A AT AL
T2 447

A B E
A E5FE

Y

6.

Favtad

il =]

=

=

— AR TR EEQ=32x10°C, EE
GHEREBG A AT HAREZHEBER, ©
H 3l fk B> 7100,

(1) X—JAREFARETHT £ £
EZ& £ 57

(2) Z—HBETHEHERTNT £ £
B 1E WD

(3)IEH: ERAERGHHIHERT, K
Faysh ek 5w ek 2 f RN EAE
WEF, T A =ANEHEA. B,
C, BH2H K9, ~50x10°V, ¢,~0, ¢~
~40x 10°V, — /Mo Eq=3.2x 10°CHy 47 Bk
FHEEHTAL Y RE32x107), VK
W AERATES, BEELS%E B C,
(1) RFESHE B M C Lisheenil &
EX

(2) KRFNEHHTAZHEEHET C, &
A BB s %

>)

A ETEE

W — N B A2 x 10°CHy R 1, MhE %
BOME M EFRRETHHEH6x 107, #
Kizetr A M ABBHE N &, &3 0H5
25x 1077, K.
(I)M/FR;FUNJE}?:%%%ﬁl)M%U DN s

(2) M, NV R & oE#EZE Uy

W T, AT R A B AR 5 R IR W AR
&, GHRE BT K, WETFXRIFKLIR
Bfa, ETH®RELEY, BEAERKD
MR ? WRA, MKW T WMENaEb, &
ZNbE|a?

(1) o EBHRAANIEFILA— L

(2) ¥ o AEHRE EXERET— L&,

59

P EB1a



TR »ie £=#

A oA
10. wEPrw, KFHENFT2ERS 2IFAME
#, WEA—REAmiy o, XS
ATHERE, MR aATR RS, #
TR B, ML @ERFRLED? RR
B, TR EHTH?

(1) RFFX—EH B, REFETARAFH

WARCAIZ B HEE 13.

(2) (&M KW X, BRETARA
FHULREMZ G,

A Z103E

1. wHEpR, — X TFT42ERA. BREKE, &£
HAR R, BRE S K+o, 57— F1T4 8
WC. DAFHE, WKAL. FIEHd, TR
W E AU, LB HAm, W A-qty % e kT
DA BEU AR H 0 By N FLET N, BAR 3%
HNILEN I, RANC, DIREANA .
(1) Bk N BAR R e B Y G 3 "% K7
(2) WK TEC, DEHEhEELH L
TR #5352 1 T 1R 457

(3) W ATNC, DRI AEMEHE, & 14

BEYAFELS R

A FUNEE

12. WwHEprr, —4KAm@sk, ExEE,
TwE—FEAmlF R NR, FvET—
A, BIFEEKRNAE, FEKkF

60

WA, B aABEFEAME N A Ha
B, ANERAT FERS. K-

(1) ka7 Fe 7

(2) MR R ERS D ?

: 0]

A E1DREE

WEER, — R ERENTTL2BRA. BH
R R, BEAC, BEBHANEH, K
P 18 A —ANIL S, BB T 2 K R
WANK ST F, W F 2t A Uyt 3
#E A NS, B ATE B L, RETH
WITE Ne, FTEAm, Elik B W BT
BB, mFNITLLAHEERT, M
FHFHAN, AR 8 B 32 7 7
i, EAERFREITAEBRLE, K.

(1) ¥BHEUT NIMETH, 4, BEK
EAEEN T

(2) A, BEBRRZ EIFAZ W RABEZE U,
(3) kB BEABHZHBERENTEE O,

A B

ksl

i Ly

A F13TE
— /N E AN g, NORUEE vil
NT7 1 K 1 A B A7 B L e B s
B, vV H5Rgh K0, Tl
}ﬁ%ﬁm, *
(1) BIFEEE K% D7
(2) WHEFHERE L (KRBT R E)
HEORKBAEBRZS K?
(3) 0O BB RZ K EEERE D7

0/(9

A E1470F




i b I i H



TR »ie £=#

O i wE

KT, HAMEvrhesfs TAD TiE, THikR
RS Ll T2

@ kLo A

R, P IR X BRI, H A

e EAREEA?

O iR

IR XMEERE
X —=2BENERR T
2, “RHEX—IRN "1
5", BELABAEE B
g E 8,

ZEERERAAH (ST1)
MEPEASNZ —,

62

1. BB (electric circuit) Z/DH IR, HHA. T4
T PUFR o2 A8 o JF S L BT | i A LB 1) —FOIRES
Hr i R R S B o HR K A ER EDORN I A
AR IR

2. FLUICAE F AT A I RS S Y o SR B a] Py 38
o S AR T Y B ey R g 5am R ASFTR] £ A9 HE YA BRI electric
current ), A I %,

F
t

TEEPRA R T, BRERAEREE, WRE, fF9
AL MEH AR, B ERTER I Y i
R PR A ER I H A A A A

3. BIE (voltage ) ZIE TR ESAAY, TEEBRR
il e AR, TIRRER, £F50E Vo R
HHEZR, BV 580 G BTG, 0= PR A B L %
A S R AR A

4. T8 | Py AR S RO o S R B, X T 48 SR L
KPR . B, ERPKIEIIN S, B R U Sl i



Wi I ROER, R

U _

I"%%
XA B Tz R, #iE O SRR L BR
(resistance ), JHFHE R Fn, HIR =% TE [ BB il
FELBEL A B S R, RTRRBKR, A5 508 Qo I B —

K RZET
WRIE gk - B SRR R IR 1 ER T P IR
BEURIEL, REMBEMERBRE, AR

=
R

@ ‘rx s b i

TATC&FAE, Wi s, HEh
1) B L R A2 A% B We 7

X2 R R TE SR N B AEAE — R DL T IR 1Y
W, XFhHLE BT R IR AR T AE H B AN TR, SR AR
TR TTE R, B RJ7 AT E AR T FL Y
Jrl) o iXSERAERGHL RN, A LAY i S A I
3l , (BT ES B 43 A AN B ] AR A AR AL . G sk
R AT TE RN 7 A 1 R P E B 2L Py, 3
THEEFRNIEEREI (steady electric field ), Hifaf 7EH E
Wz N RN ), TFR AR T .

FEPEER I MERTS , SRR A AT T 2y
I, (AR AR Sl FE b SORW L 5 RN ASBE A 1%
SRS A A AR TG (& 2-1-1). WA EF, XLk
I EH LA 1) B8 B )R R AN, REFL I R/ MR FEA
A, XA TEE B (electric current ).

AR AV E R AR e e iy, R
PR E G IRFEAAS, AR 2E (RIRE) d2
THE )

£_8 BIERENHE

HSUERRFEEHN,
SEPHREBHEFTEH
A MNAEE), B BB
ENFELEHHNTAEE,
R A FE I —REEIA, T
SERNE—EET, ABN
ZFIZEE B B BT HAR
B%, NEREE, SHERH
BHBmXEEEES, it
A Bifte

R

AE21 A HHEE?CLKJJE%%
N

63



T e £=m

T BIRERSE

A B
BIE W 212 R R — B A B R Q ffﬂ 6
RS SHRELEERAM TRy 4 ya
BERASANRAEN g SEARGEERER T
Hu b AR TR HESHRER REHEE o rb it b
B R WE S T EE A v 0, T (AR
R B

1 AR 2 SUR 9 o Y A A

) BB R R R A
S BRETEESARTHASEERER AN REHARELSHE
AXREMEERQ CHUETHRERA S KIEH ot R A oA 8
BHFEH LT E
B 1 REEGHE X

I=g _ nvtSq
t t

2 MEWBEE ZFERF L
U=IR=nSvqR

IR | EFEFERERNRAY BHEFIEBHEHREERA G —
MAFIOCM/s B ER ERgHrBEESThE ARMNEREXIEER
MW EFTUNAAZLFEREN —NERTASHEE AHEI X5
B BT R eI R KTA T R

2 YUKW A BRAHBRSEEZR R A GRS FTB AR WHEMH
Bz R AEeHRTBEES JMARE EROAC BE XADHEE
FEAHEALHAE AGEFE TR Wi E” XHENSRELETET

= nSvq

4 8.4x10% 4 /m’)

AXBHEZ TR

H—T, - FHREERY [ IINIEA:iE S

Imm’ HASLRNBE 1A B
i, SARNEB HBEFEM-

el et el AT Hh L 28 5 i F b 30 0 i 0 o P P P 2
AEEPLEELERE 7 FERIr k. FEFORGUBL ., o THRAERMSER R, A TE

22 ] F ZA I e X L P

64

ZMFREA ZFIIRE, A Sy 2 A s nl LA
R, A, ABHAE RIS B AIASIT ). &
2-1-3 S W R TR A TR R T A L. —#




ANFEIEFHEE R FEARYE R E R R O B s, ik
T HE R ) B A £ 1 25 A R B B R ok

X Z R A — BTG, ROy J5 [#4)
X, BN 2-1-3 (a) Fianydesr X2 a2
RPUAS X, A BE ERHER (DC mA ), EHEE (DC
V)., ZuHE (AC V) FHE (Q), &4 XEHN 55
A R AR O T A 2 A R Bl R A
MEBEOME, EMERRKRSRER, W RS
PR AR R R (R IR ) —3h, Bk
SEFEAR A CEPHL IR R Ak ) —id, T M LL R TA
ZRIFIRERER .

TEHE T e i 21 i BH X i SN s R Ak, B —
AN E L RH A, FROVHLBHZR (B ), X R N ER
A HLIAE A S A LR, AR 2-1-4 R . PSR L R )
IEWAERRE, OGS TR SRR R,
fif AT S0P SR R (e ), X T 3R MERk
Ut HLA R LR — Ui AU ) SE 22—y, X
AT B R R 20 2 B M2 m Ak . D17 F R P
BEH (AnARAT QB IEs ), BRIl 2-1-4 TR 8%
HIBHAYBEAE, (A58 5HHE/n B ZI LM A & (Fefi
M), PRI SR 53 i b p i e BE B PR iy, TR AR
FEHRSE T ORG I HCEE, HIZBUER AN BIf5 3%, BIfE
FUFRF L BB AN SRFEET AL (4 BE R et /N, B
eI O AU S 28, SRl PR B f HE Ay i fHL
P, SR HIHTI QR R R e AT
SERE I AIALE , DUl A A

w_B BisRRENH

P FEL P

TR e
A B 2-1-4 HFHFER R

| amwer |

1.4, B BHEMHAAR 6 5L, KEAR, 4 GER@THRL B OEA @R 215,
(1) eeeBRaeRE P, BEeMNOBRARDNIANEZL fo L, CNAFGEETFH

HEFHREGAR U Fov,, WL LBRU, v, 82507

(2) e BRERIK T, CMNABGCEXDGHNAE U, Fo Uy, EMNAREBZ G

i%g%é]\ﬁl];%EA %UE}};’ D‘\“J UA 8 UBE\EA . EB%/’%% &\7
2. BB RO EHEHEER.

3. B 2-15 A ARG $ b s for E . B (V)R ER, KA 40000 ; () Riik,

65



iR w1 £=m
e N
ML S0 ; E AR, R AN, R AFNEE, S ATF£, O
HAFXEEERTH U=16V, Rk THI=20mA, Egﬂ mA
U)&M%Uﬁlﬁmﬁ%%&%M%ﬁ,W&w%, | £
A AR K ="
(2)ERE UL T#IIER R, 50 EAFIE 0 EB M, A B 215
HHBHIR B R AL, ()
4. B 2-1-6 & % — AR Z M & [LAY B 3%, e R AT K ::}{D—
BB RTH A U=1.6V, [=2.0mA, #HEE L8R DH%, “ %}
AR B AR B R, #9R BAE L LA I o
5. TEXT %A RLEPEHRGZ ( ) Aézm
A ZRBERBIER, BiRE, BIAER /R KEE MR
B. A% AdgndE, nwik, n e e, 0% F &M T & Ee AN
C. AZAwEMEE, Wb, b, shd s &AL LRA Bk
D. A %AwEMEE, N EREN 8L, BIAEEZRLELERN, 2R EENZER
R
- Y,
| mmeea |
a L J )
i%yls)‘?fl'ﬁ
& FBRNEE
SRMEERNIFRA—ANEK (FPREBLAL) , CHERRYLETME (pA) , B
251000 . B2 EFME) LN B R F 49 @, & Fo 7 69 9
R F . —AFHEAREN B = 300 pA. LR = 100 Qg Rk, HiBLEH
BIRA B R KA, CEHAEIEAHU;=I,R=300x100 uV=0.03V, BPE Lk L2 —3%F
AU, =0.03 Ve Ek, 4wB2-1-7H *,
(1) ALl CHRERBRAU=3V AL EL, ELIN?
4ol 2-1-8FFa, LRk KkBBR—ABMR, Y@L RLGEALIRRE [0, Rk
Wb ST U, BILR HswEA Uy, MK EEHBELZTRE U= U AU, W U, =
U-U,, bR #miR=C"Y6 %A% TE R=99000.
G
(2) AAEZIRCEERERA [=3AMBRE, ELM?
ol 2-1-9 Frw, Sk kFHR—ABMR, SELFmRGBEARRK Uy 8, BMR
Bt e EWF T Uy, B R KO RFT I, 0, BB R GERA [, Wie=1-1, &
LR 6BAIR =2 | RARULTA R'=0010. i
, o o Ko
] S .
KVA@}+7§m%%%%% A E2-1-8 PRl REFEEER A@z+9ﬁ%mk%ﬁ%%%/)

66



w£_8 BIERENHE

~

N\

~
5 0 @ A o AR TF £ 1 A R Ae Ak 55 R R 0 L B R SR, A AR E R R
Bz 0 E AN B AA
5RO A RFEA —RA ARGk, HR RN T E AR REIA, R
H2-1-4P7 7,

J

@ 9% S EmRE

fe b—1, JATE & T 1T 2 AR H AR A
Z5H . B EIRA T R AT S il

@ NIRRT A R

L RE PO E R REIT G, BEEHEFE WL
XL, AL A

2. ML R BT iR, AR Mz, &
EAILRZIEL, 3 RIR I WRLE It XB ., BT EReE
R, WA, FTUAHIRZZTTles: “fatt e e
™ CRLT AR B BARTMAL ), KRG B e 2 2210 8

3 AT FE T ST B o PHA R — g R, R S
B P, WA SR AR TR (T AL, AR L PHIR L
(AR B 2 L BH A % 224k

@ MiEHEH

L AR PR — P, (il x 1007 3, it
7 B, R B LI B 2Lk A

2. 43 P S S P o BELA T3, L 45
CREGRCE. MR, MR, | mE. AwEswms
WO R R A AT A%, FEEDE | ZRESE RO TER
BEICRCR , SRR LRI 155, B ) 0t LA BEL (.

67



T e £=m

R NEERGBE
B, ROZiEORERETI BB
= 0= Mﬁ'ﬁo gﬁﬁ@%ﬁﬁﬁx
R, NZBEEEFXET
OFF H s 30 B E MRS o

TR RRESRAR
MWEERAEE, 4RESKA
BBt A ARAE &

@ {03 a0 /KT T HL B P S ) P s

L F R 42/ N LB, T 2-2-1 s

2. WiFIFoE S, LR R BEREIT ClES, 2 B f i by
WY R, RSO R AT O i iAW
FAREHRL IS 0L, RO IC S5

3. ETFR S HEHL R AR T I ERE 2 B f TRy
WY, T SRR A i il VKT IR R PR A 2 A
WEFREH ML GO, BT IE 8

@ Wi B Stk

JEZ R R EFE TSGR B H B S A, RIS
REHE i BRI IR G2k, SRR AR R B I B
RS B R IR 5 | At RIS PR BB I 2 17 O
RIVRJf E AR AR IR A A

1. B %A w0 E 3R e e SRy, A LR 0S5 A i Rk # 47T B
Eo RN w I R e, AT REL rEMe K8,
A RFoslte k5 B raeg 5] KIBAE, tLX FUORH 4 FI#?

2. ¥, ZHALEFAHER LA &R w [, ARG BT X k] x 1007 69 e
FALE A RAE . M AN B — SRR |, AR I KI5 4R A A | B F R :}Euﬁéf&a‘:m
B X 1k” 3, LR PR FE T X33 10748, I 2] Kl b faL A6 R EAR R R 4
R B 5 3 4 04 $ 4 TR 7

3. 4B 222 BT~ AM AR AW AABES (0 ~50V), AALAIE (0~ 100 mA)
Ao L3S (X100 ) Am 2wk Bk B LA 3546935 = OL, R B BT AT 69 AN

4, 4B 2-2-3 it % A xnE e[, 2833t
*x K Fe AR S, T,

(1) BB R IANRM? KB4 B HG?

AT, 2 S4B R

HEAT @A .

[ IR } N

A E223 ZHHFE

68



£_8 BIERENHE

(2) B K#&FNETIE, EXMNZZ 072222

(3) AEBRMETARZE, WHERES AN EAN LS, XN MR ET D, B
7% B Uk 5 AR

5. 4800 % A kagb s, TR B AR, Fhde L AR R RIEF XD
“Ox100" 12F, ARHELER S A2 B0 R,

(1) 2R Z BRI TERE A, XHLH T H A7

(2) e RZ B R IAHRIEDBEZ EALEM 0" 2EWLE, FAEFIFAKRALRE,

XA T A 47
x Y,
. {-i%ﬁm } ~
LD R
RS ABRRERBERA W ENSER
fl TP, WA LG ERE, IRAATA, e PEALREL, A
B TAE,
1R %A EATAFTREINKERLE, RS A AN EERE, AFELNER
o, S ERNSEBEEHE BN E, ZBERAE, NHAXBARESH S LRGH
MEE, Wi EFREXEEIR T, RPN G B, 3T e B 460 3 B kB
5T AN R W UG AR A % A LR 64 b PSR B B b S5 A B T, B A 6Y B T A A
R, WBLAZE B P AW,
N J

@) URLE: L

TE— LS, WARHE A, RV FAIR/N,
A AIMEWE? FRATE SR 2 AR e 1A H B R
M2, SR HL B b PSR R R P g ey I A7)
VAT b B 2 A P B ) P L 2

TAE P E &, GRSREERERRE,
BRI AVA JC. RSO, ABHMOR ; RO AR,
BN, AN, SR R B R SR A O . X —TY,
AT AR ha S Bkl B, RIS B S AR K
J3E e R AR T AR 2 ] B R R R

69



IR it FE=

@ e

A0 IR | RESEHMERARTHKERSEENS ANEELE

EEEZTARRME, REAKE, RAMAAR RO FE (BB EL2E ),
>R RS AE R e AEN T NGB R, A ERMNECMOKEL AT

2
nji&?m%&ﬁ@ﬁSo%%%%

ﬁ%ﬁAT@%i%¢,%ﬁ&ﬁ%iu@mR%%%\ué%ﬁﬁﬁiﬁﬁ

S RMZBEMNGER D, BREAKXS =

&ﬁ%,ﬁ%mﬁ%ﬁ%ﬁﬁ%m&é@%,%ﬁﬁ@%iﬁﬁ*%ﬁiﬁ@
A

=357 HLFER/ Q) K I/m B2 dmm  MEEBEHESmm’

U |~

LR I RGA T A 27 EHEBATAAERT & [ R IAIRD?

P 4 SRS - FIRMLBIR SLREL,
HEEE, DRBAFSH
5 B—5, WEBETEH HIR o - B ity
BEARAE R T KRR 6 S
ARG 4080, B =5, I
W2 T B AT T A RSl
WK 80 F R AR 54 80
B X, SHHEERRENKEIRELR , 5

ERBIER S BRI, ot LaEEE.

AT PERE 0 M OB - 5056, L R
B s 0 AR BOHUBL P SFBE UL R O r B
R T AR LS AL 5.

70



e

LSS T, TR SR S,
U R 'Ejél?l’ﬂ HOAE kR, S SRR L R

AR S TR, TEWYBIAp, BX — HU(EFR i Fh 1 bf
BHEEBEE (resistivity ), HFH:p o, HFHLERTHi,
/

R=p—
Ps

LR p JERAEAPRH S L Dy B, LR PR
il AR - Ok ( Q- m), B LA T HZR R
DAL VAN VA AU LN D L N R e
FHLBEAH 2.7 x 10°Q - m, FEFR KN 1m, BTN
H 1m® AERHIEEA R LB 2.7 x 107 Q .
IR T LR WS AR R
JUFE RS EIE20°CRT B R B2

oo p/ (Q-m)
i3 1.6x10°°
4R 1.7x10°
z 29%x10°
4 57%x10°
F 3 9.6 x 107
&k 1.0x 107
B 3.5%107

4h4Ra42 (Cu85%, Ni3%, Mnl2% ) 44 x107
Je4R (Cus54%, Nid6%) 5.0x 107
sk (Ni67.5%, Crl5%, Fel6%, Mnl.5%)  1.0x10°°

MR, SRR A RN, A AR
L BRAYHLBHAR R LR AR A R A 5 4%, (HBRA 3R
K, FEiiEshp g, WSS, Shim AR,
IR A LR s SR, (HEE S5, H
PSSR v s P P R A= . R BRI G 4
FAREHE ISR BH e el F P R A L BEL 22

A5 Pk kA e B AR BE L AR AT AR AL, — B
&, )RR BHARBEIELE AT e o R s R

£_8 BIERENHE

BRNSE—HRAES
SR B o

71



TR e E=#

' V| \
FAFCR RH bR GEN
A E 2-3-1

%%%O

=

PRI A AN B AR TF, FREHEGERASF AR IHKEY
EFE . RARAE AT A, TR RERE L 5w

R B A b R T AT B F BT FE T, Al e YL
FEATFREEE T, B E TR EEA RO, BEAE R
TE—E U N AT L BEAR, TR . fEdl g b g i
T FUERAE, SXFOTIFGRR O HIBH RS, 38R AR R FLRH
e BEAN R 5 L Fe O {1 B 30 2 8 A A8/ N R B O  { F
BH, FELBH AT AT 1 FR A AE B A

AL R B H BH 3 22 AR K A 1 L BHRAR /N,
N (10° ~ 10°) Q- m 5 LR BHR BRI, K
(10° ~ 10") Q » m ; FHYEREN T FIRMAE LR Z [H1
Fr2le Sk, HABERR (107 ~ 10°) Q -m.

AV AR L RE. BRIRER . BELARAE. I
22 SRR T PR BB B A1 AL 5% 1 1 el AR T 2B R A
AL, AR SRR R B R bR B . O IR AR A R
PRI T P R DGR AT (18] 2-3-1), FHAEDU S i B
i KA Tl H s Sz EIRR R AT, ke
TR E L2 I

@ i v I oy T L%

B
A B 2-3-3 SpJEHEE

72

SRR IRBCA LA, BATEI TP E &t - B
B354 Ry 5 R, WP LRI, FLEVEEE R =R+ R, 5
BEAEL 090008 R, 55 Ry WP~ L BHLIF G, B L BHL R 5,36 12
1 1 1

—=—t—0

Ry R, R,
Vi 2725 L 2 2 e A 3 A B ) L BEL 22 P K T
MR LB L BH A AR . AEHLES T, W SR BH AR A
b O AR
VP2 BRSBTS PR A e i B, R R A A R R R
HL R AR —E YL PRl N SR k. Biltn, A T — AN



w£_8 BIERENA

U R, s B L6815 I Zoe P i . A,
AR A 2-3-2 fr /s (4 BIR At H g el A ] 2-3-3 i s /9 4
s LB

1. & H2-32 233X AA LR P RE T ARG L RF @,
2.AT HA, WAATFEAZA, BHLEMMEGEF P IZA B LI —5H7?

AL R 7 T S S AR A B A T R R ‘_?‘ &

OHLBA T, MBI R A R BT, LT A1ED >
ek T 5 TSN FR L Pl L Y A B ) = Ak — |

B I LE R IR0, S B2 R, DL R P S B4 I
i aP F1Ph B4y, Hob Ph R ERIAE TR, aP 2 o j:W
AR O B 2-3-4 TR it T

A B 2-3-4 O)RHUERIOSESOE B

EERRACKEI S B0, FA BAEANHELEEA U, BHEMEE
MRRKEMAR, BHDMLILAR, BHAFEHLMENER P, B4 D &%

B BATER A A S D7

FRAE IO I S AR ¢ A LR BRI
%%$,ﬁ#ﬁ%@g%@%ﬁ@%E§EU~u;ﬁi
SRR FhL e B ERE FRAASLE R 0 ~ UL

R B S L B T, BT T I B L L (i
SV TR . PR o T SIS 2R P R
R L

[ CEH |
p BCE 2 \

L =y QRFHRHR, Kha, BAb, BAhc, BREFZQANFRIEY R, Wik
Hag iR $ V7 FRABEESaMNE, BT S )7

2. ARZAMANEERFETRL, wREFTHHEKIRKN 24, e Txbdrit
RARAE, KEATE

73



T e £=m

3. —A4BFL, MAERA 1 mm’, £ 27°CH, YXEFEAEEEA 54V A, @i
FEOBRA2A, XEFEA S K?

4. 4B 2-3-5 T, BHEMEMRRLMR =200 Q, S8
R,=300Q, AB AW EAREH/IF U=8V, H&FXS, A6 R [

(1) 4e® R PHEH2EE, R AHOBERS? RaLs e 59 HR

(2) Jeif A P I 2428, R, Bobi 0 ERIK? RAKMER $ 57 s ’

5. A 2-3-6 AMRZENZ R, WILe) LI B ZHE, hESH % _
AR, REBERRARAEDEXREFELE P LWk m Lk A B 2-3-5
W (ZREABPHASBM, EPBERLERNO0~3VHER)

i%yw%aznﬁ
Z2Eme

1911 47, 4 2 33 K 52 69 F Rtk — 5 M 47 ( Kamerlingh-Onnes, 1853—1926 ) & sl 36 % 30,
HRA2p %) -268.98 °CoY, HBIAXKRIH Ko B RIMIE IS %4 5o o A AIRET
REGLOHF R IRARTE, FARK - FARMBA KA T 1913 FaIEN RpRF L, G,
ANde 4t T A8 F &0 FHhARA AFR,

FHROELILE—THRBTARRFLR, FAX—HTWRERRAETBE, 4
EATEM, BAALZEFRNERERAEARBIE, TAZL AL FETHREKRY
R

HZEAHFESRFAZNGTFRMET ERXRTAK, 2001 54 A, 340m 4t £ 3848 F4K
EHAERFERARFHRA P CHB RS, FTFRERSE —FHEZZ B FEIMEF L,
2001 55 A, kXA ELEMRERED AFRTAH %L, mARFEREARK
BARG FH R R @A EAR TR, KB FRE XA kK, 20017 F 1 A9 8,
TEAFEDEFLARERTREIRBEZRGAFHARE BFREATAFHHARLLT,
XTaHBRFARRERRR, RERALSGELHBLFT T2RR, 572 1987 F
M A IR RBK FH BT, 2008 F205 L IAT] S0K A B4k 5B FIRFAET
55K #9425k,

74




w£_8 BIERENHE

O sk MRS

@ Rt

ﬁﬁ%mmﬁRfF-T%P— OI%,m&i

E%%ﬁﬁﬁﬁS\ﬁElﬁ%mR %Tk%WﬁAE
HUEENC R

i SEIGYRTS

I TR BN B B AR —RF RN E B FERARNE, BEAARESET
&, ARARES 0 FLRARAR ), B4R 3] JUBR £+ JUBKZ 8] 4 ¥, FeL, *%&%&&k
HFE; mASMHG R EER, FRAGAHARSA., S854F, BALERE
PEIVETAAB L., BT ILRMA, mAKSLSRE L AME, kBT
AR A Ml & 2t R R LR R SR am, WA,

EH LRI TTARZ E RN Z, & kLtE | H % d T R e g
% (F5R) ME, HBERNFHETATH BEBER,

@&ﬁ%%ﬁﬁu&mﬁm%iﬁ%m%um{;%%4%&%&%@
SR ke N T AR ERIK, —RRES | BIEM®A i
REMEMIHTR, PEEREPEMAGFE | HOEBIBTHR,
BB, B S EANE S i gy, T T RET S em,
)ﬂ@fﬂﬁﬁﬁ_% g iR T, AR B L Ei;ﬁ”iﬂff% W?;f’?ﬂ& j
R=-F5E e fafh.

Jn B 2-4-1 P sk R R AR Z kM BB L (6 AT LIS E . —F 9 RE
AT (a) BP o ERL b EtR, maik $HREeFRE, XHFHBRL
ShEk 5 (b) AN ARRASHFMEIL IR, Fied ERS XK P REEI;FIK,
AR A BRI

© ©
ol 21
R R
(a) MLV R AN E (b) ML R P2

A B 2-4-1 ARZEE D FiL BELAG T Ao L

75



TR e E=#

remezR___________________|

1 R AR D ERAGEEA LR, FRIARGAMR, AR, wELHY
MM Ry ALF K, Wik NEEfINEEAFA R egn =4 RA X550

2. A kAol EAMAAAEE, Wb ST ARE,

(1) wiRksbkil RN R 2GR EZH 47 B A NERI RN R
ZWRE AT AT

(2) AAERagMZLER, tbb fLey A EER KT R AR N?

(3) RFEA LG5, EFRG B AR E EE, WK F L REHH,
BT P FELAR N 2 28 R AT 7

il L AR AMEIL I, RN A R B E A 1 i
HURRAY R, PO i r B AY FRT R, PRl i
RPCECSLAE /) 5 (A R LRI, LRSI Y%L
(ECALAE 1 R P S 4 L T, B 00 L BEL A i ) FL TS R
I 2 2R LG LSRR

SRR I, SRy T R B A, AR R
HUBHLAY /NS LR L H TR 3 P BHLAY R /N e &5 2R ik

EABORR . X PR . DL, YA B R, 5/ T R R SR AR B
R <R, Ry M, XRERR HUBH Ry B, SR LR AMERAR 2250 5 YRR B R,
R SR 2R Ry T T HL A I R I, SR e i 22
B, RABERKAEL, B

H T S i o 5 2 g 72 A D e, L 79 s ) i s, DT e
ASE L LB AR, 2 LA s, PR H S R e A
sl BH A% WSS AR I A PR, I B A
2-3-2 FrR BRI HL B ATIET 2-3-3 BT 1943 R HL IS

1. PR LT AR ELLO~3 VISR A3k, #0~15V
HATATLL15 kQ; ARBRENIL0.1 Q, ARIER TSR & L K 2%
B, ARIA A Z B RR bR R SR IF i A R R R N0

2. W RABAERTRRYEE AKX EAMN G H®HGEE, B3 EFEN
B0k N 7R R R o 3838 52 4 /R W, 347




@ ShifE

. RIS 4 B 2 B B2 d, S = n@ T

4w 22 BRI S

2. 2 R SR L

ER : MHE N2t E R 2 AR A, AR5 %
FUE B AR

3. AR gl i A R B R (U & ey, AT L SE
DR A 2 L s 00 2 7 00 i, JEL P9 BEL{E, - 47% I MR 90 0 (e 43 L U
THAE), K 2-3-2 8iEl 2-3-3 IR, MG, B
AR 0N, BREEX R, B RS EA R
TR, Il E I A

N 45 i 22 Py e ) HL . U MG RO LR 1, R
22 iR R. Z2 LA BE, SR HLBH R B2 {E. T L
ARG IAG 1) 2 R e e br 2R B, AR U-1 S, dd
BAGRAOR I L R AUfE. 5SS, Wi IR IEPR T 4
FA U5 S5 o

4 Ha,;—?ﬁ%;&é)%%%%lﬁ%

£_8 BIERENHE

WMRFEAERNES
%, WEBHERIMUXBY
h2IIHRIE, BESR
R 22 B e — T H A
HIRYE L, BZIERNER
mERHF, BERMEERD
BRWLHNER,

EFE: BARAEAK,
B AR, MRR
B EE g ETHE,

-~ [ B iFor } N
Lo 2 e Bl T R ey 3R, F Bk R RN L5 =
TG AE, B 2428 Lk FRAAE G TFEAF U, F Rkl ’]
214, 40
2. 243 T RTANZLBLBILR R LR, L1 " e
ZRANZTH RSB DLABGELES EZRRE, FHAY “oEBR,
THRA “TRAREIR, A A 2-42
21 0
R, \é/ R, \é/
T . L
g o }—o/ -
i Z
A B 2-4-3
- y,

77



IR w15

==t

(1) ZAAN B R, Fspd EREMEF4ELE TN, Bik AIR—FFd 3%
(2) st L@ AR—Fr 380, B EMAEGERILR 54N &L R ki, FR—Au9
W, FHL s — 29
3. H24-4RNZL/BLEILR WEBRMENA, LR ERLTHNFE, REAETFE,
HRAEBE X MAFEE L, FHATCREHAE 2-4-3 PayI—FPE R,
A & 2-4-4
4, FEAAFHKEES U-1 2474, B 2457, e Tai a0 EhEERELR
PegAAR R L, Bl HIEEaEE Ul AL, ARBERARE2BLABAR L, (REH
1EH 2T ) Uy
2.5
2.0
1.5
1.0
0.5
0 0.10 0.20 030 040 0.50 0.60 I/A
A HE 2-4-5
RE 1 2 3 4 5 6 7
uUwv 0.10 0.30 0.50 0.70 1.00 1.50 2.00
/A 0.020 0.060 0.110 0.160 0.220 0.340 0.460
. oL . /o
5. B 2-4-6 P A AL FALE M F B A A FLag 5 8
wRA, P GAHFNERE, CHAMRKYEZILT '
BR, EHE A0 ~30mA, R EBH®ZELELY IV, R A {—'ﬁRl—
) R
BEHEME, R, AT v fayfAe b ras, F/AER P
A0 ~9999 Q. ARBFFXS, RAESFXS, AR I’ —
R, #38AKAG#HMh (A4 30 mA), REF ¢ S
. L, A RIEE G R (E4H453) 30 mA ), BREFFR A o 246 T P

78




w£_8 BIERENHE

P#ylsE R, METFLS,, AT R, #BHFVREGFhH (L4442 15mA), =dE A
R, W9 A R, M e A& GeyAME A R,

B A VAT E AL .

(1) ASHEMER RRXMEEZ S H S V7

(2) ML R bk M6y A S8R KRR N7 AH 4

(3) X APk RESM FMAE DB, HH L7

® 9:56: W U ik

W]k 22 201 5 FR S TR WA P PR U R o 2 1 L 3
THME, B3R ISR AE LARLIE U SRl . LAML I 1k fﬁﬁﬂﬁmﬁﬁx
ISR R b, RO S T RSk, By | B BB B
GOTHRRY U R PEISE, SRR BRI | SRR AR
TE

WATE LM, 48 FARRSFRO S, BI7ER
—EIAIET U R A B . T
A B ST /N L U b N B B AT
LIGAR . ARTT LA st R e 2

® Skt

BOTFSER L INE, T DU B g0 o 0 R R i R
HEPR T o

1 D e g o R I 2 I el ek /N R R R, T
H S RIS/ VT Y P 4 L ol T/ N 9 4y e Lz /N
HIFERAYNBE, SR P IR M

PR b e SR A E D e e RN (B SR S C D E b

79



TR e E=#

A8 L A Ao/ INAT 0 ) L S AT T Y FL R o SR
L BF L FRATTA B/ INET 0 R i P FRL R 7R R R0 L R 2 (1]
Ak, DRI ) R B T Sl AR B A SR FH A TR
W, A TEFHRE ST, — Bk R
UCSEE A AR P AR 5 P R PR () %) P R 5 T/
tr s FI WA AE FLU
g5 TR, SE L Eg A 2-5-1 Fos .

!
®

K ® Kbkl

1. anfEl 2-5-1 FroniE iz i .

2. K Eh A BH A O T P BT A S, /N L PR
u AR, KA ICRE, FAIFES,

3. P ERIn B s sl b R SRR
AR, HELRS R/ NI RS E s, 2l T4
FEZRM/RE U KA IR R s B 1, 0 7E T iR
(L

unv

/A

4. WITFIFR S, PrlbRiLi, BEHgeh

5. 2-5-2 Fw, FEARARAR b BT T LA AR R
I\ AEFR ORI 1, REAR RN U, MRG0 5615 3
AR R B L, TP th &g HaE R, (155
INETHEI 1 -U FpE 2 .

I/A

U
A H2-5-2

80



w£_8 BIERENHE

@ Siithi

|, IR SRR M B R A 24559 A 22 I A ALY
2. ARIBARITE 4RI AR mR=%i+ﬁ'J~iTi@%%I&loy1%FﬂR B WA

R U AR AR, AFd TR M e E R &, REERI L4557

3. BAVImR BB T RIH A — N RALG LU, B mE A
LA %M 0 ERER K, FRAEHFRATRAE, SR TEIHWE 2R,
XA B 84T A2

SR A SEEA X, &R BAA R (it

B AR ), REBEWRLE T TG IR /N I S F
JR R B AUE HE RN IE 5 &R, AT 2235 % £33k 5] 2000 °C
Kitio WER (20°CAT ) FHsE] 2000°C AL M fE
KT 22 B A AR PRI R . FRAT T3 L S IR 22 e (L B Y 1-U
FerEiZent, M TETImBEA RS, Edpy iAo,
1 LA UG H S TR AR R, R T I RS, s
AN, DT R 388 () 28 Ak T 5 | A 17 b B e 2 v LA 22
W&, DO 7-U Fpteih 22— 4, WaER Sy, 4
PRHEA e AR . SETIRIR/ TS - U
SEMELF BETT SR AR R, AT R R B Ay fy | AR R AR S

i ) BB 45, BAA h N KR G0 AT

ARAEANRERR o A4 Ak 11 R B3R B YL P A AL A RS Wﬂgﬂ@@&?q'p
5T R VEEECE FH AT

p | axwer >

1. A—AEF s, ML EFf@ w3t B e TR, HELE $iZ
AU &, 3B a2 ZR AR R R BT B4

/A% 2.18 4.36 8.71 13.08 17.45 21.80 25.75

I/mA 0.5 1.0 2.0 3.0 4.0 5.0 6.0

81



IR w1s E=m

-
2. XRFAEAHMEA 6V 3W™ GG IITHRFUS Mt & 69 23 .
(1) AT BNEIEAT, 8 2wk A Z 0 0re ey a e, 0 oA Xk
ERAFBATRE? ( )
A. HiA®E 10V B. AL WA SmA
C. &L x 100 D. &L X1
(2) ZRAF KA B 2-53 PHrag bt iTnE, BPRAFHEME (FETLE
0~20Q, #Ewik 1.0A), L AR ITE, @8 EER (Z48 6V, A 20kQ), @H Bk
A (4 0.6A, AM1Q), EAWR (HwBEEESV), SHFE,
O Egksy, FELSHALN, BHEMENEN P REFHR—%7
QEZEFEF, CoETEHALKE, BRAESF£SE, LibefTHATEL P, &
EE b Ak TRERARIE, RRRATRINR—FFREAAEEIT? (BT P64
G EERTFELE, FRAKTAAR, FABRTPORFTHAREEHRGFL, & 28F
3 EHFL”)

QHEp M G AT I, FZF FRA B INITae [FU W KB 2-5-3 THw, N
T VA A kT8 6 PR K & 7 5 v, R GG 38 K B AR ALY R 242

12 -
I
: 9 10 .
L i
> 7
/
1 EI : 38 % |
o)
H a |
A & 253
N\
s vl
4 L | \
i%”l*)iﬂﬁ

ZME R F AR AR A — AT, — A B 2-5-4 (a) BT 04T AT,
CHPARII &, F1& AR ZHMENGER, 514 BAZMHEN R,
R 5 =

BEELE—BETH FUHBEEHEwE 2-5-4 (b) Fra, HRAEFTAEE
ZHBAE B — At XY

82




w£_8 BIERENHE

I/mA
30

HAELER
L

20+

101
20 10 0

T

ool

IR |

" uv

G "
0
(a) “HRAEFHIFTS (b) AR LR 2k
A HE 2-54

ZREN U S E RN .

(1) —BEMERBIE, FFFl&ABGRER, 71K BEVRARN, —HEHFE,
BN EE, RO ET S HENRRARK, Ea FUSRBERALREGEL, 3
B A A dE KM T,

(2) ZHmEMmREBE (RKF), IR ABRRGM, 514 BERRIERN, =&
B THARE, @i —mESERR (S TRIRE, RAIUME ),

(3) S BELEWMTRZORGEEN, —REGREGEAL EEAT R, ZBEHH
7, B ERAETFEE, BF AT AN a e ERKTEFRE,

~

G - Jal

O (igilh) Az “THGEHSE, WEMHE. 7 RAEARMIERATT, R
I3 o FETERIRH AR B A TR AN T E . R BRI R A R — 20 RO
R REEMEEA T R o BRI ENGH, BUL R RS A 20 | (RS2 ) T AR Fr) 23 B e
J1, ZVERE B BOE T mme AR YE, FIEE %) R AT, sk R i 3
ERAE, T HREREA I, A 4 SRR AR Y

O IR ET BRI AT, AT TR AN S 2% (8 BRBE A R A S, 4 1 1 R B Al
— T AU R R TP B g, RIME B S E) 0.01 mm. 44K, FURKEENEE
K RERYAR RORANIE Y, A PPy BRI, B0 A T IR R s R A A 2R, O R
EHRR

O KM SREMIFHAIAmEL R, FIETREHhE S — G R, TER kiR
ARAAER N E 2RI, S R SRk e ?

83



TR e E=#

O RN A EHR e

— KR b, NIRRT LA [ 2 15 R 2 1 b e i 2K
KB H——TCANL, KTILARME, EAEMK B, /D
RHLAT AR T /NS CRHEMEE T /NREE
FEL LR R st AR Bl T 45 R B H R Tt DA, /N
e, R TR IR RE R — B ] 7 /NI
He BEARBH T, /N RHLAREN T, 9ttt 2ife i 1 oh
LR — Bt Rl e 2

@ ik

1. KEF LB

AEPHEFEHG R, KETOAKE—T, dwB2-6-1F7 T8 2 — 2%
Wege i, CMNKDRRE, BRESF, 22ZECNA—ALR G HRAH
BAb b X AR AR AR

LI T
(Sl

A BE2-6-1 SRR

2. ME IR B )R

AEEE AR —R15 Bk, SHTEk, T5ek, Tk, FREEER
M A E R, RAAT L ZIN?

REGAGE, thed ki, AN, FHHA. HREF, ENOERE
WRE? W AR EAR R ag? AR XA 6 bR Y

84



w_B BisRRENH

4l 2-6-2 (a) Piom, BASFIK A B MR — AN e 525,
AV GE_EZRAGE—FHERE, FlITHRLEHA
SRR R, ST, REAREHGILL?

4o R A, BARRTFALBK, PITEREZ K, &
BIZRBREE, MNMTETAARRAL, B TR (8
W £ SRR, SRR E RN, BALEAR. ’ )
XA B RF LG AR, FRANTLEEASE
AFHAFIET AR ENA—AMAREEZHEERE (R
B SR ) S, ZITAARNITEL LY, BTH
ZEARIZRE, A TAMR, XHW T L7

e R A B FRXIANELEE, E 2-62 (b) AT,
H&aFk, 2FIITEFELL, XHNER PR THS
lR, XE kA T H24ERR?

tHE T
RN

N

@ I g MPIHIE]

PR YL o A 2 SN, AN T S T P A DA P S AR Y
TR R 2 S R A IEAR ( g ey AIEAR AR B Td ),
T AE SRy F b PR [ A A R 3 2, st (A5 L g A i
SERLTATAE , KT A0, IRE R BT f E R,
RIS RERe Dy R EE (TTARELAE ) A B0 A
FALAIR, WOt AL, WERERR AP
REFAL MR E

AT P A7 e 4R 1L fL BB 9 2 B AR O BRI (power
source ), HHFH XTI ARERE AL FL RE Y B IR
(ha= R/

K 2-6-2 (b) A A+ Rl —Fh i R A~ L R,
ES/MTIE ., B IR T — R A R, X
L AT DL R g - LR IE . S AN ER A, A
TP AR RITICAEN, FROMSMHLES,  Hh AL i 9 3 ) H
Fe, RV PRMIRE ] A T, AR BE SR FRIE 5 I L YR PN R

85



JLThEE R R BN S

IR AR

HEEBE/V

B RS L

2.0

R L

Z51.5

PR AL It

1.2

AR b

14~15

P

15,2.8,3

g =%

o At

1.4

SN ok

1.5

A —

3.0

TE: BB 58558
EHERATSHIE, BRIE
B/ HEENR 2 K.

86

TR 18 S=8
NNHLES, SRR NGB, iR,
AT ETE S b U B N R B P R — SR )R, FRATTHE A
A Ha g A 2-6-3 R BIETE , IR E BT E m g

Bl HEL AT B2 T HL AT o TE HL AT R A0 H b DA H Y Y TE B
Tl R, SR e AR e HL b g R T . AR LR
TE LA NSRRI I AR A . N R B A E TRt A E WL Y, He
T IR A B s T b, DR e 5 0 T ) & DA IE AR F )
Tk, ERAEZBNRI T F 0505 E iz sh i 5
AR, 3% LA 5 A —Fh i AEAE, eI Ia 5
MITT AR B, FRATHEX R AR AR s ) F oo X0 T HLML
XA AR S, ARRR e T SOV AR Y
HAbZEARI R s, AR i AR R & AR ], B
AR

BB A AR E R 1, FERFIRIEIRE N, R
ik R B AT — T ) LT AR g=Tr, TR, W
PN RS ) ZHE LT ¢ MTAURAS BIIERL , b i v ik
HL37 i, SR SRR Al W At I Y
HLff 28R 2g. 3q. -+, AR IS0 DI A AR b b AR
N2W g Wy e, IR, AEFRRL TSNS W 5
Tl AU HLAT g IELE, B Wy oc g FLHCES HATEICK,
M2 R A B M Tk g, RATTEIERRR NWERRER
BRI IE B i N BRI Ga iR 7% B IEARFR A9 Th W S BT E ¢
RIEE PR M H IR AV EE BIE (electromotive force ), LTS E
o, /)

q
HL Bl 3 [ B B il R R, TRIFRIR, £55°0 Vo
L B AR RANE IR N AR R MO ARG R, &
TEEAH 1 25T A VAT B T H i 28 P 5 PN 70 DA B AR A% 381 T
Wi A el E R e ) BT A 2
TG FLEE ) N FR BRI S0, BRIV F YR N R A7 e L RH
FATFR AN B, RiFKAIBE (internal resistance ).,



w£_8 BIERENHE

@ A5 BRI

S OEH | RRMTEERENEE

1. % E2-6-4PF 5 BBK, BRASITE, WEME & TITEA 40938
e, ITWREEAM AT, B—A, TEEE TN RE TAEAT A7

2. BRRWIFIF X, WEREA & TITEA KN
o o o o
ity

A AZA, BRAMNEEZESTREHD? R 5
A b R R R RCRALH R A D7

A l 2-6-4 WAL HL P

3. &U%%/ﬁ&;ﬁlﬁ] F—E]-’ é\ﬁﬁﬁfﬂ%@é? %Fﬁﬁﬁﬁﬂﬁ}iﬂcﬁﬁx
&l 2-6-5 UG HES Y, RIS E. N 1

HLBH A 7, ARALEEHLPH R R, HTFSCHTIRRY, Hop o i
U THIRMEEIE E ; M G0, A 1,
INHERHL RIS N Ir, XIS R U/NT B E, B o
. " E»
Tl 2 ) FR "
U=E-Ir (A)

(A) KR T G b F o . HL U Y e 3 3
DL INFRFL BRI Z IR G R o 7RSI HA% A Fa BT
G OL T, EE%E/JEE{JIL[—— A (A) XEH)S
QIEEE

- —_— -

|
N T Rl-il-:r

(B) XFm : EHBBERAEFBEETHNERLT,
Hid A S BENERA/NRBIFENBIHERIEL, RASS
FREZ MR, XHE A& REREER (Ohm law of
closed circuit ),

(A) 2 (B) XARZM G HL B NTERL R RIRTE S,
HiE Y EA AR, (B) XAGEH TAM g A
PTG 5 X T oAb B4R A i sh Al . F it 55
RSB L, (A) XABSRE T, AN ik 33 isf i) i v R
U # IR,

(B)

87



TR e E=#

_

1. 23 A B FALAGERAE (V) , RIAAZFHZF AR E?

2. VR TR N 6, EAR A B sk SR, Bk W JE IV A S 24w, FEL GG AL i
fo, HamtiEsdne RR&? RaFT 507

3. %t AT ZBRAE R AN RAMAR S D7 ARSI B ID?

SR FARM R IR, (e —Bemf I N L3 £ R
B ATLOA N R —E R . A U = E-Ir a5, S50

SRl I RBIFCHE, sk DU, R T P L () L 3k T
B, XA 7 HM—FN ] » i
BEERABH L, BN YN, D B R U SR, 244N BT TRS, B T =0,
igﬁmﬂﬁﬁ%%ﬁ Beut R U Bk, HR Kl U, = E, Xtieid, B

B BRI R R T RIRRI RSN

7 BIRERSE

IDER ol 2-6-6 TR RFHAHEBE EANFEARLEFEY 1 S TabE
BREREARE —F1ETRMBHEGFRZLSV FRENHANTENFT
WEH 25V FERMRAO0IA #THXE ANBEFEKL

SR . oA BT 60 R
( | BT &b a2,
C EAPRZTFREHAMES I, |

(|
'
A B 2-6-6 FHIfAHEE
1 FEFAIER BEFEREEESLA AHL2EAHRERER25V
TaE 3V BT H
2 B—H ANNBEFEIFHEEESZA wHAmABEZ K
Dy FEEAL/ER BEHT BReESFTHRRNEGS MNTEIER
ETTHRAAAE ARBLARS%RE BmeEE TEmE RELSSH
BB AR KM B R M R FT DA SRAR /N AT e AR A R P DA R T L AL Y
SN

88



£_8 BIERENHE

2 1 W s b v SR W AR D8] iy o A R Y R B ST 3.0V T T AR EE R
BRARRET HTHEAAE ARATEFEE FREHHTLE kR
IRV B HE AN
2 METHEWFRRE FEER RAVTUMENTRE T TIER
WP ARYE B R O
u 25

R=—=——-0Q~=832 .
[ 03 | |
\ C RBFREEER,
BT EREE U=E-Ir MHHERENAEE | pparo
po BV 32250 170 T
I 0.3

R TRAKEEAERE AEEaDER R EHE SN EREE R
REBAREY T Zaz—HEX LW RARET” EWRXHIHER
RERT#HE BTRFHNHACRARD ERTRAWNEEEANAE
ERpW Ry e dEE I HEATS BEmmERTHEARZ (MHEe T
E¥TAE—BE A

| axwn | >

1. JeAAM A B T, AR T RATR, TH SRR LIV, XA
W A T A R S B R S Y de Ridat ey IR A 20mA, £ 10s WA S VAL RedE
WA aE? Xsbd g R HASHAAEIRIE? AL — .

2w R N Y, %S 6 RN R AR ke
B TACH RO, SN 2R B A7 » P

5 el 2-6.7 ) Bude b R H B E= 60V, AM r 2050, [Pt T
RMBMR=55Q, R=2.00Q, £ : O

(1) %S, Mo S, i IF Bt B A Y 744 ; JH——

(2) FF£ S, #= S, #RH AR & JE K 49 T 5k, ’

A 2-6-7

[ H IR A

{ﬁﬁ#ﬂqwﬁ
'ln . i .
= t 47 B it
ANER L L — b2 & KA 35 ZR 3T (Volta, 1745—1827 ) KA, @F AR A

|

89



Jini2

g E=H

-

RITH A, HZ MR B E T HENE &R B RTS8
XA — AP R, WMAEFHNALEHRERGRA, —RIBRAINES, HEMB
FERHINRITE AL Frdds, AR T FRONE, CORIFIARLS L EEZEE,
HIA A X ST AR R R, A2RATIERIAR X APk, ik h 2B IR KA T~
ARy, ARG THEAFRAT T EANGHR, W AMBUTT HAG RS R
H B AR L EA, RITNAR R TAEL S LH—Adi, WL TEpR
— AR
RAT B MGG L5 e B 2-6-8 P17, —3RARMR Fr— S 5 AA ) BT —ED\ S
BAEMRRERT, W THIAL2BENLFRRLRER, 4
BF (EBF) WA DEMIBRBRERT (RILRE), 4 §:I
MERG TS R BH, RARRG R, ERAKRL, BikP = =
HEBTEDRENLAD, AR TRALT (ZAEE), Ti:
i
Hi

B4Rt Lirds %69 BB AT, shaR A ity B, HR S A 5
BRIR R Z 18 5 B T 09 5 FRAE R VA BARMR S H BRLBR 8 R Z 9] IE B
TR, —RAFERmRASE AER, RN A P .
w7,

Bl E AR EEA AL RN, ShimsTe A B2 AT
TEFRAE R A s A T B eI ARAE R AT — R AR E ISR T e
% gy OE AR Z 1A A A B B R A A m BT, AR (AR ) Ay B ) Aada A b
BmeRAr (AR ), KAEER BT P A (X5 B b A EAGE T R B 2506 AR SR ),
W, 3 S0 IR R A IR ARAE R AR R R BT HBEAT T X, R B AT G AAZ B S AS )
(e R BT ERZE AT HSE AR ), AR EHRNE ERBEGEE, BB F A~
R

BERITZAT, AMIRGEE AA B, B RIEEETRRE, BR T AEETMT,
ABEAE R, XA 7r XA S RIR - BT AF 69 g AL 2 PR AR 3T W Mo 8 K P Bt T X e b k|
CRAFH—ANTAFEREERGREE, A LANLIART O TERE, EFHTEEE
FHAFAROEDNL I, RAFRTHERTLEGFREALLLGLEM,

@g%ﬂ&ﬁ

B R
BRAFELMTH X THAABRGEE, FRLOLRANLFEERLENF, 1
FHAAIAFRIBACRGEE, 2 ARVEREREARE, RELM D TEIH
Bt ol FAUR 8 TRl ikt AR E L AL®, e R At AL L F R AR R,
15 R Bt A 0 A A SR A A, AT R A SR,
FAR L0 R T o illak A AR & R GG A R R R AT e KRR L,

90




w£_8 BIERENHE

@ I BRSSPI

MBS EAE,  F v i) R Sl 5 mT LA e o 0 e e
Bk R I8 . Rl 2-7-1 o, HEIGIHEXS,, B
2 17 B30 75 gl R A 55 T P Tt ) P, S 34 7

BHRIEMER, o H M RRA 7RG, UiV E
A R, RN Wi XA XTI
FRFELBEL, 38 AT AR 22 vk o s AR T FEL IR A
S, R R I Rh 5 vk I rL i ) A FR REL A RV
EATN

@ SRt

FRATAT LA FH P A5 H, G DI o e [ IR 0 £ v
Tt HL S A A FLRHL

Fik A E 2-7-2 PR g, i e AR Ak
HL B BEL R, 00 S B i H . U RIS A T B 8 L A 7
FIPREIE U, . 1, F1 U, I, WA v i b e e
AL LIS HATR T ) =0 — IR TR -

E=U+1r
E=U,+Lr
wobmrpigiie = D0 LU U ZU
[I _12 Il _12
Fik 2 ¢ PG HL R M R AT LR R S
U=-IrtE

Hebr E 5 pi e r it iy o HL BE AT B8, b T
7] — A HL b A A 1Y S 6 A R T B AR
XEFAFBJLOEAR YL, 1. URES AR, 2
Astg BT BT LAEE U S T — R R b,
B/ U1 IR R — R EHE

©

e
E,r
A E2-7-1

HrANHERASHNE
PR A, TTAE 10k Q X
F, BEEEEESBAR
B, BT ERRD, HR

o EEBRBNERNE,
| S|
R
A
O,
| o
'é, \
A H2-7-2

21



TR e E=#

VLT R . U WP AhREE ST B AR 2R, R Z

A1, U BB A b 2R i s, T AR 21X L8 R
BRI o AR B R U e O S X AR LK
U POZIEERIBR . BRI —Z& 5L, ] fEZ M HvE e
£l XRHL b, AEX R L B R e RBI b oA 78 H

P, X — PR T X — P4 s b U-1 %
%, L 2-7-3 R

H AL U A BRI SE S F0R 10, T8 T 1)
A2 momp vrpEe 0L XBTORIE U S TR S, S 1 bR
(AR U=0, JB THB0TIL . HRARE s It 1, S5

WPIBL r, LB E HOER =1 TR AR L.
AHERI, UL - IOECRIELE R AR

1. #RAH R oy A2 200y 7 ik fe Bk R KB ay Sy P fe M b e, HR—FF
FiEBIFT ALY

2. R T M TR B AR R, PR LN BRAE S ERG LR R
gk, ARE AL R ey 5 £

R ARACAERRACEEL, BFEH M AMNE? FRFdefTa£?7 X
PR R R S N e e

MM U TR R Tk, BREEK ) o,
HERZE ATREAR, SR I A AR DR 2 1 Y o A 22
S T SRR T %, TR, FESe iR
Bli i TR I HERR, SasRIBAEFEI(E, ATLEE
I R AR IR 22 AR MR R BN

@ SLRPRME

Fielel 2-7-2 PR iERE R, K SR BHAS R 0 BEAELIA
PR, AR, 2 U AL SRIGZEEE/N RAE,
M2 UM TIE, P8O ERE .

PLU RP AR, 1 REEAbRgE S, U-1 R %, A5 2]

92



£_8 BIERENHE

S g B A bR R Pl i, T ERUE UG — 2%
B (HIBRA M B AR EAE ). RIE U ARSI
BIEAR R A L sh 3 E, R B AR (B4E%HE )
FRHI N HLFE 7o

@ SR

TESTIRN , A0SR T O L U P F LN, U U-1

FRR PRI L BAREN 5 TAERMA A S IE AR v

. i TAT DURREAKRR LR, B U AGKRI A R 0 Bk,

FRARII SR AT LUK U, (11 1.0V) BGR. 5 3% {1 A7 LI .

K 2-7-4 Frs g EIZ .
I, U AshRdl FIRREE YR R R R B, L U s

B “RERT (HaXHE ) AR F R MR A R . (RS AE 274

B A RSS9 R BB, TSR R Uy I A HL 7

R, A L BEL AT

_E-U, B8, AAHERR
I, FLY X%

r

4 | mxwn .

1. A A4l 2-7-2 Br e R T AR ey e Sy A A fL, LS TR E A £
X —12Bw, AR EERNG TS A Z 0.20A 2 1.98V, B E M EWE/H5 5 —
AMEF B, AR YRR T )2 0.40A 40 1,96V K& by b gh #fe i L,

2. B 2-7-5 LR F i@ T FIM R 6y S IE ey sn bk UM TR BRI T X 2 H
e, SRARAE L B K b ooy b, g HFe R W T,

3. 4B 2-7-6 P2 M = W T i A2 0 B BK L A 2R 69 W, B B e g R G 52 56 3 AT
HRNEBEREFEECNEER LB,

u/v

I/mA

A & 2-7-5 A & 2-7-6

93



T e £=m

4, BV LS 38, HIBZHNIFOHRIE, £ U-1 A4 PRE, 138 wB 2-7-7 i &
AL, NEY TR ERARILr &2 507 (PREZTR « RIAY “vik
BB I HEE Wb’ ) LI BIEL A EAAAR AR KE AR A4

/A%

3.0

2.8

2.6

2.4 I/A

A B 2-7-7

IR =LA

)
-

i%”l\)‘ﬁlﬁ

— BB HAR R, AFBIGRRBIRLAR, BEEFER T FeE
Tl BB STERAL R, d— R XA R B,
n AR 69 B R R B IR AL, REAN RN EHITE, AMZr, nAEAf
M BIRZ )G, SR HFE NS AN
E.=nkE,, ry=nr,
AR, WA B, Wb MRS E, R ARE,
JR n ANXAF) B R FF IR L, B B H e B A S5 A

Ty
E « =Hopsot 8= —
= S n

FiERE, WHSRERE, MMARR G EEE A, B AL REER

BB IFARERT &%, ERNTERRNBEERZHEIL, Fl—KFE
AW AITRN TR EA 25V, M—F FRLGEFHHRAA 1.5V, Biied i ok Pk
WHh e RAE R, IAEERFHHRRLIV, MBBERTAEI 25V T,

FHRE ARG R Y, REATEREERARKNGG S, Flo—F 1 5T Tok
B WA — AR KT 03A, 4o RAE A6 A8 B2 KB e R ~2 1.0A, W T Ay
T 2 R 0 FEER A Ay R, AR AT e IR R 025A, A AR,

RN EBGREEEX TRk EFHY, FHAT ALK TERAFETHRR
R, M T VAR A RER W A

R ERR A S b b RESERE A, AASwRAH, AeE, LRESA
PR UL

94




£_8 BIERENHE

© it IR L

e gnnE, B EHAE AR RE R - fE
AU S IR, TR A, E
HAE—iorae s, X Re i ton t 2 ny R s e
TEANLE, JE B AE F BET T A o A Uy R i 7
Fefedferh, s rReEZ MA 2K R?

@ Wy Wy

TESN LI, HL T T R AT, L RE R AL O Al
A RER . BN b R, L RERE AL D G RE MM BE 5
LU U, R RERR AL DU HLANAE 5 45 % i i ST,
HUAEHFAL N AL A RE - AT 2E, R RERE 1L o HoAth
|75 R QISP U S P rgd S X @2 K SBU S S W €% B 24
TR AER AN HA I AR R AR

N A e e N KA s s, @
PRrPBLHEL T i, AT 7E RN B sl AR, Y
T A AT, BB A LR U, i
AL 1, AEMFIE] ¢ PN B AT e A Y
o g=1¢, XA T L] ¢ RORE T g B X B HEL 1Y
U BN RN v, RS L —FTiE, A RS e i
PSRy 2 25 T Uk s ) L3522 U R g R Bl BP
W=qU. K q=It RN, F35]

W= Ult

FAERY, BphE—BRBR EMENNETXE
REEMImMNEBE U SEERPERITR I, BERE =50
T, EXHUEHT) IR O S b A TE R
I FR LT A FEL A D BT AR )

AT Th W 5 Hx e Th B F B8 ¢ B EE i /E R
Ih# (electric power), EFEZUE 55T B[] P HL U

P oEEEsT e
mRE

95



TR e E=#

FE: BENENTE
wRHEE®R (1),
MEANFHWRRBINE
BN, FAFSHHE
XA EFRFIRE, ENEIE
XEmH,

1. &3 7 55w AT,

e s . P s,

p= _u
t

IR, —Br i BIHAR D P AF T B
Wi L. U FFL B FLL 1 )3fe R

TEE PRI, R U, U 7 A USR] 2
PEATAE Ve A Fs, A EPCR I AT i sy
EH, fPcfE, £5502 T UIRMEAARPURE, PR,
5 W, 1W=1J/s,

@ HHEM P

At 28 AT HEAL 69 7

2. MEE A I AER) B R — 5 T ) Ko

A E2-81 £H
(Joule, 1818—1889)

96

fERA T, AUERZ I ERTS , IR a7 i L s i
T e IR, A R DU H AR A o A ) A
Ab, HI I IE R AT IBOED), AR, B
() FLFARE D, D B L AR A s S R AT Y B

FEIE LA 8 AR, R AL TE B LU e Has rhis
SIEOCEE F= . NoNFES R BR T A B TF4, A4
= 1 = T - Y ¢ 8 2 A T v ) P X2 R DA
TR, IEEFAREEEs), M e A s
HL 307 In)AMOE ) sz 2, IS 5 1 B 1 A A il
ICLE AT LR T BHAE R, X2 4 m S A F BH i
k. MBI MER, XUl R iz g
AT BN BE AR WL RS 45 IE B+, (H1E 2 iz gl .
IERXAN A T 5IES TR SR, Kaaeih N
AE, R HL i ik Fe BRI AR A

BEEY AR AT (K 2-8-1) @it KR SRR T
HL i o R AR IS, TS R RE T B EER
HEQHRBRIWIXRAREL., REMEAYELE R KIE
tb. ERIBEBETIE ¢ B IEEE 4518, XHUEEREERE (Joule



law ), HAXFRE
O=I'Rt
HAL JALIE A R R I ™ 2 AR EE B (Joule heat ).
P I 8 o P LR 7 2R B B O 5 7 A X S AR i
IFT) ¢ B LIV A, BRI b A5 T B2 I [a] P9 AL I
it L P A R h BT AR AR Ry

%=%=FR

HL 3L 2ok L FEL A B B P O L R R BN, B A
SEBRAR AR Z AT B Tl B AE A
JEPEKR T2, HRAE PR R B, mss
FL DB S AR A T FRL TR PR o B 2-8-2 B — LB i
LA LIRS

Pr—— €

A B 282 LU LAY HL I

FEATE FITAT LI P A1 r ST AR 14 L R AR A B A Ak
NEE, Pl E RS, RRE A I LREE 5 B
TaE LAY, FRAEE B AR SF AR MBI,
PR P L S5 P P s A FL R, PR T ad A rh o 8 AR £
HA, PIRHEEAXPIARR Py = PR, MTTHFE
AR IR A E Py, = UL

KT, SMEETHAER IR Py —BG 0AET
IR Py, MEERTHRIPR, HATER R N
RERUTEULT , THAER IR A T I3,

FERZIHOT, HEAVE ZHL R AR Ly N RELLSE
AL AT RE RN, s A AR H B A H Y, fiin
P BIL A P o T R BEL T 7 A 8 A P B g 0 T T
L SRR G B AL, BETR B e SCIFEL AR B 75 i
A I LR AR AR AL L A AN, i R BHAR G, Ak
s A R R RN A] RERE AR bEdR , EL R 5 1R U,

-

(a) il (b) HBL} (¢) Bk

AV s Sl — 4

H_B

EBiiE K2 El i

(d) HRS

97



TR &

98

&~

=6

=i

U IRE V=N i e

@ P PIRER LML

FATVHE, e IRNES, Ea R, HAb R Y
REFEAL A HLRE. BN, TEfbserabr, fesfE k= ne
AN HRE 5 TR AL, HRLVE R HLMRE Lt o FRLRE
FE,

[FIE, HLRAS S — s i HL B an, WA N RH,
RHHLAZ B A FLRH . >4 T A1 L B 2 AT H B I
i o R A AR, R T N B A AR 2 (il F U AT
THFE—HBorHLRe, HARE R RE m Zh s A

eSS, M A, R R R Y F RERE T
HipAnyges. G, fEdBaorih, B A,
HIRE AR N RE, HIhRSE TN, B Py =Py, ; TR
SFL. RS TS, AR AL DL EE . Tk
FRESE, AT INGE, IXI Py =Py +P sy, AT
FRHE IR —/ NR

FATC T VR A H B A E AT R R U 5 3,
PE Ir 20, B E=U+lr, SE:CP0ERTRLIHLI 1, 15

IE=IU+Ir

XA F AT LU IR A G B e R AR B L. B
AP SO - R AR ARy e e e A6 ok FRLRE I T 2%
IE, S5 B il D% TU 55 e o i B T 38 P 22 0
PRI, P15 B AR g 2 S B 2 i b S M TR AE A G F
P EUARIRER (18] 2-8-3 ).

AN FEHLRH R A (%) B, B R U W5
TE, ORI RS R L), A

LE=Ir

AU, AR, HL TR Y RE i A R AE N HL R
AN GE . XPCROURMERS, JUHEX T2 N BHAR /N
LR (AN E R, HNFH HA RAF SF LK), &
PEHLARIS,  BIER AR [R] Y A, o AT i L U
IR, ER AR [ KU, XL XA A] DLk L
BRI A



£_8 BIERENHE

FEN LR L
FERIHI

TEANHRLRS 1K

* e AT BT

oS
—— "

RO I R fiE Sl LA L Y
FAL T HREN RELI P R A3

W shrg s T

W TEA LR
THFERY AT 3

TESNLBREAL S FEAMLEK |
HAtfeRm s R

A B 2-8-3 AFIEN T HEEHREERE L

" BIEERTE

DEE —twFHN LEEMEER=2Q LUK EEAN U=220V i
BAWETE[=5A XERHNELMHH L DAL AIME
P AEFR=ATFAMHE WHINEAGEG R P, BANKRGNY
X Py HAANREHHEP, =ZFENRETFEER HP,=Py+Py, R
EXW PuA Py BIFIKH Py FARIHEBRFEREER
B mEHEETH BHNLRAHRY
E PR
WL LUK AR R Y R AR R S AL B R
P,IU
B b T DAAR B W Al 52 1L 4 LR B B 3 3
Py =B =P = U=
REHEG W R R B LE Lo b w5 IR
W=P,t=1Ut-I'Rt
RAZE HHERF W=63x 10°]
DR GEp N AES BmA AR BEFAEFRR FRhi
AR R HEmEFmeR I AR EER AR ER G EE U RN
JH B, 25 B WL T R 45 2

99



TR e E=#

I
%
5

1 — AN FLh 20Q 8954, L€
36], A4 AR F I R £
#3507

2. 4o B 2-8-4 Fr T AMAS “220V 36W” 9HER B, KB E A
400, #E220VREE, HRBHEAD FfEAFELE SR R | i
TR, b FEARE TR, RV, IR ) masa HENU
EIRE R B

it 3C g AT Ry, BT
S, it 3C 89 = AT 64 B )

3. ZARMAARR], A2 A KA R KRR € e B =¥
2-8-5 i w4k, & O AFHANRRHES A 10W, 10W, oW
AW, B TR, REMNERHHLGFEZIL, AW

A E 2-8-
4 B AR AR A A AR AR A 3L A 3 S

2-8-6 BT, A& false, BRMRABIL, Simd R A
WEA U, mathEh Py, HRBEHFEH Py, HHBEAT —I———F——1T3

A
(1) BZHTTX S BB AU I o, BARAR 55 4L TARA IR 57 ﬁ/
AW
(2) Rigny, BB PHEBRARES D7
- s S 32 g %2 4 © U O
(3) PRIBE, FRIABFLHAEY RS EZ S )Y A B 2-8-6

@ﬁym'ﬁ
B/ RBEHERHE K

B 2-8-7 (a) F= (b) A AL E B RAWYERE T AALHIGEE, SA6E

Bl 4% &2 b R M e b 4k RO — R 52 A Mk, T A3 N A 2540 A 4L 3 Ak Fe AU,

6, P4, BRIAC, DIaagwik, Ldmssd ES@degw it i, R E TXHEd
U U

FR-44 v, L, EF%?&RAB’%#RCDO

2

o — o —
El E
UAB UCD
I &
A I E, | Irz B Cc L = D

(a) 255 v b FE L Y P (b) ZaH bt AL Ay e B
A B 2-8-7  HLBEARATREAL Y N RERY LB

100




w£_8 BIERENHE

4 )

L@%AB%CD%&@%,%Hzm%iixﬁéﬁﬁiﬁgcR%?ﬁ%@%ﬁ@
BOBRT B, EAA R HE,

b hF (a) B ABB LK, HAGHE L LA G E,, EbFEE ARS8

B HFERMA B, FBEANENRB A, TEEGEERNEHNF AL, Bz

WE R E, AR EFHE, B, iZERE LA N, A 2-8-8 £ AB K BHEKWF v RAE,

EES E for, 28, AV EA—ARESHRREANLY “BALR", rt—R

B, TS T A, WEAE ETAA R, NS A s ERE U, @

U U, .—E

%Iw%%—@,ﬁ%&ﬁiﬁ,ﬁn:fc—ﬁ—i

1

o

Il
| oB

UAB

| |
A B 2-8-8 AB BriZi i

B 287 (b) Aiati sty Sbaitsihs, weFERaE, A
CD ¥ 9 53 o, 34 B 41, % A 2-8-8 541142 AB Fo CD iX 7 ¥% w0, B ARAR A “ A Bt sh 3 d 3487
ﬁf~&%ﬁ&%a%%@%,&ﬁi@ﬁ@&gﬁhU;%,@@%%%ﬁa%a%%
i, 6 B A A

&G - Rl

O [ M B2 DR, IREAREGA SNKE? X EZRMEZmEME, eAIRZ
AT IR IR 3 75, - 90 AN B2 R i B R B e R s | B B s A,
ARG ENWE?

© sz, AR AL X BT A F Sl 35 fifrads b Y0 oo 3 i ) et s
e RE R IO BBV BE T o B i s R, BB AR I R S
1T 2 L R A o AT S RE B B RE Ty By B 5 AU DA R A7 5 L I IR R G BT BAY
REHEL AR BEFA L S O W) I

O fRid ] DL 223 N RERE AL 105 S A WL R B 25 B A 0 VR . e —28, R
A AR — WL o A A A 05 3, R AR SR Bk A RO e AL R T 98 5 e
i, eI NSRS .

101



TR »ie £=#

O sz

IR, WEET Rk md A R, NRAETR &
TEAWIGE, 2 R RIE SN, 25
WA AR H BN e, RiTE g 7Lk
KTREMBAR T RIEFRAIIE SR -, 258 Fm
Jrea e N, TRATHE LA R,

@ bRl sevriE i iRtk R

EMNENEET I AABRBG AL, FROBLEA—FRABT AL, RLE

FRRH T, Wk (BPF4) 699 AT AL B H 7T h Bk o2, ?

REEMUBIOHI L — LR, B SR
EELL I OS5 R JETE LR F R (i W (P
2:9-1). R FLHL L JH b B L 2 LB/ g, (L
T Pt TR B e — AR S T, DT G

—=—=SEOy ThEG. FEL 5 o AR B S R
2:9-1 | RIERET, 1E N 3 g b 7
b, T R B T 3 1 R 2 T e R BRAE D, REER RS N B R, B SRRR
TR %, WIS E S, Bl RAg LR, §

LR T IE, TS, 4050 %k A B
DNl B ISR AR, AT REE MR, 51K K
S G, U Rep < TRV, KK Sk
6, BRTETRULN, HBRLA , (RO AR LA 1 2%
LAV L B TR, 0 4 R

PR R AEH o B FRIE W IR LA B Oh B S 2R Y
RIS | EAR R Fe iR i A R R

102



£_8 BIERENHE

T E MRS S & R IT BT R R R

A A2 /mm’ A2 /mm 25°CHRT 89 2R E/A

15 1.38 18 Eh AR R

2.5 1.78 26 BRTRAFBIIHE R, &
SEBR R % 51

4 535 38 }BTHFHEELQ%T:TEQE
%, A0 & 4 BT 40 TR B Y

6 2.76 44 AN Em, BEEHIMEE
DHEERILIRE—RFTHE

10 1.30x7 80
AT PHET R,

¥ HM BN SR H 2B, P AN 10 mm i ST RAEWERE, £%,

B, B EAA1.30 mm.

W BIRERSE

DR NAZT—FLE SN ATHEREWNFTERRZTHEAN R ERAE
AEFE AN 2800 W AL 1200 WX 2 B K 1500 W HLEL P 2000 W
ZERA 300 W B uk4F 120 W B ARAL 100 Wx 2 &R EfH 150 W BT A
130 W HEMAEHAdmes -t R RERERTAN FHE—T #X
WER e LW EEE R IZERZ KW

P BELAZFAECERRER REFFALCEHENESTE TUHE
HTBEHER BREBRADNEENEANSSERTR

B LRIrAAR AR BN B E

P=9600 W
T B By B
=L 9000, _436a
U 220

WER#E£3] Bz ERREE A 6mm” 8 HF 3%
IR 1 EWWt R RAEHTA R g A 0 A b R BB R AR R
ERmm g AET TS WEFLE RN KA SR F &AL
RERFHINHHR T EFFLHMEAMEETH FEXERBEIRREE Hib
Ak R B R

2 tRARE—BERTERAT RN AR BBRPE
¥ooeMl TR EARE ERERAEEERY 6 mm’® HiESAEEH R

@ ik MRy JLA M)

HLRE AN IR R Mg 1 AR 7= 0, Bl TR

103



TR e E=#

A, ATRABEBC AN E s AT T o (HRLBERYE A
ARES AR, LA U R, IRE 2R
TR 4 P L A R ?

FAER HE 25 i — 2 2 A R R, R
NS

FE I DN

=
o9

DA TAKYZE4A, 28I REMKEFEK, REEZHEFTEIR, RMFRLLEE, RFE
Aw 5, X FHOGKEF A, 28500 VLT, 24w B E@F ik, FEF 8K E Y
1000 V3R 2 & & R o Ak, oo fikay wARES, Rz wikeg e EERAEETEAA,

QR E A RO FH, AR LRI X, (AR H I8 ©IRE BT

@ p it Bt K, R LRELRREFRARMRG VL, FibeRTHmEEKR,

@FRRREETH T+,

1 FL 3 FHFL LB PR B8 2 U O,
Sl 2T LT B OIS « 080 4 s O 7Y
et Ay T, FA T LR R ALY
i

% e W ESTARE L A7

104

W SRR R EEAE LA 2 . AR A, HAK
FEN SR = el M | W N [ i PN 7 N 1B 7827 el S N Gl
HAEERZER ., — Mok, AR AT 5324 14 A H R
RS CRIEZIR ) FBE Ry . b AR Py HIBH R 2 500 Q)
AN 5 MR R BH N SZ PR S, ZER i
WEEOLT (AN Rk ), RERRBHEREE,
NS RA L 5000 . 2 AMMAEE, 5[ S0 )5
RETEME L PR LR (AR 30mA LT, ZEXAMEN T, fRIE
NARZE 4 [ L R AEL R

U=IR=0.03x500V=15V

T ] 1 22 4 W T 1) AR R &8 A R A gt 5

9%, Rl 42V, 36V, 24V, 12V, 6V, EHTAHEY



w£_8 BIERENA

G o = 36V 2 — ML T HAIPRIE 5 Rl ifE i,
WHES B AR N« RN AL S5 R ) f B A v fit FH Y
FrRR AT B R TR FL R 12V 5 K R AR 37 BT i T
HEBRLT B R B AR 6V,

Rt — R Ay

R BE BT, AP IIEL (P K _
Y ) FEPUSNELZE A, PR X R
BE, XARKBRESM. M292 RAWT w4

R, IR, TP L
T, LR PMT AR R B 5 M T

WiTFIE, LR LAy o SIS ARE, HAT ST, M
SEATHLKT, LN H TR, R Ak
B OL . Y IR 5 R M T (P v milﬁiﬁﬁi
BIERAT W ), 1T AL F I ERES, IERHTAEES | nmie. waeeammg
AUE, MRAHS IR T UGS | BRFERE, CREAT
PR, AR T 220V, XL SR I B AR AL,

ISR E M T T B PR AN A e B, bk

fih e,

FE TP AR A T AR

(1) AT RE I ZL

I FE L A A L RS2 220V, BT mIE. FH
BT A AN TSR, IEFEI e, (A
BRI UG, 42508k SISO A kA, A nTheE
WAL A B AT L, PRI AR 0 & 8 A b 2 4]
SEMEE A . IR BRI TR B, AR T AT SR AR
2, IHEETIAREA G

105



TR »ie £=#

ik

% FH PR 88— P X oA ke AR 2 422 A P B
(o e FE e o MR Sk 0 S, — e MR e

EFELL %J(?i% ﬂ\\ .
RrE
@ Ak, —280E = IRIEEEANEL, A 2-9-3 fios.
BEL BRE e — AR R A FLI RS AT, Ao

(a) HRHH (b) =R

2, Al ke, =R B LR, IR

A E 293 REKEEETRELL R SLEWRN, fNHER, A,

A B 2-9-4 (RJEWIHEAS

XAF A P Sk A

TEAEMZR L RAFRITR DU R, B arry @ ohre 5 i
LRSS, AR Al T

(2) Sl prdr

JUAERT, AT KA I MR 22, Horp
W] JIIF RIEF e FL BRI TT G, 7 ZE A L S I D
BURS, FETFIRTITFSCRITIWT L IR . PR B 22 2 phy T el
b S PR B PR R NS HL B A T PR P A BT R
BRAE BT ih, —H BRI oL, Rz ah T
0 AT (Tp e cTINTITRZILSTEE R = S 120 & o3 0o S

HEEERHRALES, HATER T —L8 s XAk, K
M EEC AR IR 2 T, eI
JEMTRESS (circuit breaker ). RIS AP FH A2 AR M
A, X4 A, EAER I DT G ] H i ) 1
Wr, A B RS R K i R SF 2 M iae, 2R
F FCHL ) — o i 2L R A L A

WP 2-9-4 st — R WA AME I, 2B
HRTE FL P, 2 ) R sl A i P B ol b 5 PR R G0 R
N, B ASIWOTREE, KIERRpRT2Bk T, Xt
e E A HRBEEE, TREATERTREL, B
HEA 2 HT G

S BRIy, 2 T R R S IR
HEWH AR —E R, Wilkar 2 AShBT, Xalt
JElR ORI . (EAN R A A8 FUR TR B R A G A B R T
AR m oo, HAEmA e M eI 34 1%
1y, TS E LAY, WA R
Tio WEHEmA e o A, XK BERARGRA . A
SHAEHL T L, AR AR BB il kA A B A



S AR M, AR AR I R, XA 2 I
inR7Il i R NS AP S o

R A AR 2 A5, B IR —Ff, 7%
Ll R TR, Al LUE B LB AR N S A Ll
e, ARTE R T,

@ L&

_

AN, BRAMETHE, S TR eRAL, RT “WRAR” B7 &
HRE L RRBATH A, KARERFT . BN, Ke5AELRZ “£ 75—
WX AR, HRAEAGREAEE L Z A BRG, HHRAMIIREY R
MR, B, REETHRA R LR, 3 TRXALE, RELAH?

R AE B 2 P AR 49 A B ey #5567

KK — X%

H_B

FL B2 R — 7 1 5 IR A AR 219 e i A i
(o KRIARHL T RHR A B3l A R Xy i 7, 3l
REVK Ty kM) R RIT R X s0m S IRE, 7K
R HL sl R A SO IR O RV 2 5%, A% Ll D 22 7
FEVS RS 227K MK, AT & P DR 9 2 2 ol o e S
A, B KRB A, TR
L, T EARA R ANT I 1. X H AT
BAR s HE RS R LT R I R, A ERIMIEFE,
EOR A N 2ok 0dE . T AUE, —28—Mk, 4Rk
Ay BAULEHHEE, 22 ant?

TATE R BEIRE ) TS TE R RRE, A%
JehEgE, HmERE, BN EAR, BAERMT
B2, Wil faRAHBERNE, TRZ T FE&ZEEA Tk
M, DAL T ARG R TR A
TR, A TR DR E A, s
iR O e o

KT, FRATATASE S LT LS .

HETH. REFTIE
hERKRAEGERE, MM
e, WhEHE, BERINM
BENTHHE,

HARGS S EHN
THEFREBABARNE
1K, RABM, EIEXZHNE
BIANREZNEFEE
g, BRBEERRERS
EMEXNATH, YHEE
BOE, EBMAHES
H i % A5 5 & B LA SR
DERBHEEFEOER, M
Ml RxBEE;, SHABEE
OB, NFFEEZH KB
AR BANEEFER BE
B, ANk BE,

107

EBiiE K2 El i



A B 2-9-5 HEFATTRERRIR

L R TRER LA . B AnXT T REBAT H, h sk
Jh I 2 RV v 28T RE RS 7 . FH LED ATAORR R OEAkR
PRAG ) FOBAT SRR itz — o SCARFRATT AT AR e 1 ol FH By
TREMMRATHL A (18] 2-9-5) 4%,

2. AIMEHA . SREREFEECRF RS, &
WM 25 TR A I, NI L R 1 B AT R B — L
AT A R, AN B R AR — A, X
REARZs PR RFERL, JF AR TR

3. BARKEFEANE AR, TEOCHI R, G,
FRHLAS R, BEAL T FRAL RS T, R 2 Y e 4 AR S B
(B HL AR INFRA LT ook B L, TRARSLIHFEHLRE . AR
KBS, SR T TR IR e

IEAh, RIS REAR S W EL T 2 s BE A I L R Y SOk
PR I3 |

p | mxwnr >
1. NERGEEEEGE S Z “DDS 1129 10(40)A”, i3 & K F AT 42, ¥ 49 “10(40)A”
AR LATHT “SAwi” Hh 10 A £EWEEEMTE, HATREXSARE
#it 40 A,
(1) Bl ab R OB AT A 10A B, REHHEGBEHEL S V7
(2) #45) B ik gt 2 4 s & B4k A % KRR E
\ .
[ em REETR?
. i 2. REHEM G B R AN LB RS AT
wE 3. H2:9-6 2% u W snE, AFRERSEHA
\)ﬁ/ Bk— b B, HTH B — e AR kEE B R
BILF, WRAFEAE, HHEREKRE ; mRAFRELL,
BLOA X R
éz\ (1) AL BMELAETRAL?
S N (2) BRKE, AFALN, REAQABIAR? A
// A EA AR BRI A 47
| Eaoe i | 4%Aﬁ:ﬁ@ra%m@ig%?,@%xmﬁéé
BT, BRRREZN &, KRELZFNEIABLE?
N\




w_B BisRRENH

KR E A

—
-

~

& ot mn

RAAXTE T78E

B LR EHEAE, BUNEL, TERBRARNGY EARLAELEH 12%, MELL
T 5EAMEBTKFGREG, SRAGERLET i, EREKRBAERGITRT, 7
AR RAEMNRIYIT A L S Bk,

KT A FRBEEGRBIAmZET, ITAXKER TATEOANK (H 2-9-7),

DaRIT : RREFHAH LT, TAHBABIIT LA ZGRKRE T ARG —F L
Ko —fIAAA KA (Thomas Alva Edison, 1847—1931) X T @ IT, A E4HE
130 F0 Mk, T, ERAFE, LBekE KMatEn, sSsAWREAF, 22
8 Z KRR, CHTIHAG R R A L 2% THALA KA, mARISAHANRGTE X
HKET, ERMT ARG B EL, REMK20I11 FH4 T RE RGBT X], 2016 F
10 A1 A&, Zib4E it o 15W &L L2338 B A & 1T,

Q% AIT . XARBRIT, B TAMAKLRE, BHGTAITH AKLEHREASLE
BEGHEREIER, ANl ER A BTRLE, —REZEREAABHFERE, CHLL
RETXBGRITE 54&, [2Miit, RGBT ek, 1248 REHmEANGE R,

@F AT « XARA A VAT, BFIra, BARRRITA AKX LRI, ©-BHR
KITH AR BZBEm—NERGRBIRE ., SRR, EHEA, TUAZRKEGBRITIER,
BRI FEFeE N F AR T ORIT, AR BT RITH ARG LT T E, ERRENT
AT PR EH AT F 180t KA B xw 13E, B8 ARAT 89 4L 32 Ao el 9 A% 3] £ 41,

@ LED )7 : LED 52 3 X light emitting diode ( X X =M% ) %5, & —Frieasid
R AL ATIURGESF FIKREHS, LED 92 —AFFRe9dh ), dAmE—4
FRE, —HERVURGAM, F—mEBRIRAIER, AR BIREMIEI AR L,

LED T R AL ERBIR, AIRFRZARESNR, Ak PEA LINEKFLok
L, BRAMTEK, BAGTE, RERALE, TARZLAMIE, BTRAGEZERALR,
LED # # J% 45 3 F 3238 100%, 148 B PR AR R T b4 %8 R ¥ 46.80% v £ LED #94
R, EHERARR, REMEIE, WEF, THRALEZABRH GRS, RELEITL
BERGR., RRR, RRFHE, EAEFFTIA 6 H ~10F DaF, ARG BRI F 50
104vL B

FAEAMT A ERGR G, HARGREA T Lk, LED LR BE AR E AT 2,

I\

A B 2-9-7 ARFEBACRHDEIR




TR »ie £=#

Y RBNE-ZR

® i)ﬁ&ﬁuﬂ.\
Lix—&, FAHEIA R ITasCE- S0 B BE A 4 X 507
2. KT RSN IR AT, TR T RS} e T vk

o HE /I

LETHUH . B, B, ATy I vl A 2 ERA T 7

2. A e BHL AR S e S E A SRR P A B 2 AT S AR Y L LR 4 A EL B
REMHFANER KL

3. 03 L 6 A A A A 5 L S R A TR SR [ 2

4. 2R FU R W RS2/ IMT L U FepErhZe? anfaaRes 1-U Reikih
LR FRAEIE RS TR ? anfa] BEfR S oo AR T 12

5. Ve SR BH A 3 o B A T AR S A L B P G FELBEL A 2 7 e e B RT3 L 5
Vi BhAE PR BT A AN 7 S8 Hh U] 349 40 b % i P 37 L 2

6. JAAR M B BELAS , AR A TR HE TR R A2l L i R N 227

T AT 2 RHBIEA RS RS R SRR RAE, EITERRE A AR ?

8. Gyl 2 Hh YR ) L Bh R N HLBEL? SR SR A7

9. SR 150 AT s B T R Rl L A L B v A LR R AR IR N R A
FHERRRE R R TEANEEE, THARR DRI AT & T H = A R E A TR,
AT ARG R T A R H A ) 532

10. Z FHH R BRI L3 it An e foff FH 22 FH Pl 3R D0 sl i AR A L . SR B 1Y
VAR P& T UNHEENERe

1. FEEREEHAI LR . T4, IRTERMBATER ., O E—RFg? Mg REL R —m
E AL

12. R 2 BEFERGAT H AT 2 RAE HAE AL T oA TR 1 Ha e i 2

o HHEZR

LA T P45 Al B DA AR O S LM RE , FROTINZ T - U RSP 4R 5 O 7 L 5 Y
HLBIFAFIN R, AR T HUESH U-1 BUR . A T AR R RO R Z b2

2. BOREHH =, A RSB AES AN BT I . A WP LEE Y Fi RS 0 A i B P
BHER? SR



w_ BIEKEENA
AEE M
| EHRERY £2sABMRFHATERE Ry .
WIE fEFamERA2C MR c : :
MRS K B Is WEH 5% 1054 =
EBHFM10x 10° MW A B FELERT AESTE

AP 4 WAL XA BRI A £ R
W E BT W Rk a by U-1F M 49T
DA BT

AF2TE

A BKamEH b K
B. Bk by a K
C.BRKatymHE—FILDbK
D.BKbHEHEE—TFtaX

3. — AN 220V 60 W B BT TR Y
WEHEZRHH A 220V Ay 4
L 3 B9 LR U R S KT A LR R K R
B &2 B i — A

v
A

REM R=8Q R,=20
1 e fleREREY KEITHEAN®E
HEZMW
2 EUAMIFABHEREFT KENHAN R
HEZMW
5 WwEPT ABWimM B EEE R ‘R, R~
1:2:3 K

8. —REREAO0

1 R, 5 R HHEMNBIEZ

2 R ERHAEMEBGEER HAEN®

HEZW

FRTEAMEMAHTHEBERE WRE

HEol— WG KB FERNTRE A4

TH—MAFEHE—RER HAB &

ASBeBAREFY HAENEHEZIE

£/ PASBIBHARKF HAEWE

HEZWX RS D

— N METCHFEREHNOIOV &

BN 24A ERZEMAE —[HEN

200 WML EE R — A RE Ty

mIERZ D2

I5V#HwELR BHK—A3

kQWHEHE BEMELFEERN 15V HE

s ER BERTHY 12V AL RHE

EREAMES PR HAXANEEKE3IKQH

FEL oy oL R RN 2 B L B W s L R B B R R

W Bch 4V T3 B i 25 7 3 B9 W R SE BT 4

20

H—AEREHN £ EH L 0.2V i &

EB AL i AL B R

ZO04A FAEBHYFHmAME2.0V HEE

WEHMLER TF IfFEmZ1.0A XiZ#®

LA 1 min }§

1 BRMAL BN ER £ D

2 WEHINHEHEENS D

3 MHNLEFTERRERNZD

4 WFHH % DR AL B

10. WwEpr WENEIHE=4V BHER=
40 R=2Q R=R=6Q CiWifk AW
AHA03A WERHAEEEEK K

111



TR »ie £=#

1 W R R, BT ES K
2 R R MHERELK
3 BERV MV, - EEESL D
4 wIRMAEMErEE K
R
A Vi &
R, Rs
1 I
®
[
!
ASE10:EE

1. WEPTR A =A% R RR RS RRAET

12.

112

R
/(
\*<J'L
=S
5000 Q/Y A-V= %5
00Q/V
2500 Q/ Y 5 @ 5
AF1AE

1 WwRERGZEREEIOVE T
EWRERZS D

2 AR AE B R L T 100mA
RSPt 47

3 R ARG Z S x 100" g
EWREESLD

R A e R RN Ry B E fe
W r PTRAEEWE a iz —fREF
MAZH 6 ABAEI T RPTT

2151 1 2 3 4 5 6

/A | 012 | 020 | 031 | 032] 050  0.57

HIEU/V | 137 132 124 118 1.10 1.05

l ()
N

| I |
R
O,
Ellr OS/
(a)
U/v
0 010 020 030 040 0.50 0.60 I/IA
(b)
ASE12EE

1 HRFEXBBEAR b FEH U-1
%

2 WREELE KL BB ERKME
3OEFEREE  REFAEFWL U
I8 % RAR E=U+Ir 5| 7R K EF0r
XEHTRGHRERAGERE HP®HA
WHAB KB EM riZERK A4



B

{

A

| \ TG

4

Y

/i

ik
!

! =

o i

Sttt

1 5 HiLh

Hi %




TR &

Yooy

=6

=

A BE3-1-1 aHef e

114

R

O w5 W

PR REA IR T AR IR . R P T 1 AL T,
fATER A 2R B T7 17 2R AU KA W 2 — i 45 R
B, e s

ISR BHBEAGE X iz, R A THA#E iR
=LY

@ RELLTOSEEIMS RN B

AR RIS, i AR & 30 K SR A ELA W] 4k
R, WEZERE T, SOUBREG RN “28a7. A
W R BUTATREA, AR AT #54a WA 7 B R f i
FRABEARBI T, EAAHE s b7 ) A S

T E AR 22 2 AR ARAE (R ER) il
B TRV A B, WRETE M, oo T RATH
el AL P T S — A2 A, 2 AT DL
H ), FkREE R T, A B THRFE (B fkt ),
FFARPE Z T il . & RS FIFE 1405— 1433 4 (4]
LRV HERA SRR, S TR E A A ST Y T
Mk —o

D A R 100 248 )5, it 22 ok 2 E
IRTHIAF N . P 2o T HTE R T, IERB B A ARK
M, eI EMN . Z TR ERAT A T BE . a0
Kl 3-1-1 o & B A s AT T B e a1

AR R R B A RBIR YT — e, (g )
ARAMEITRICE, (R E ) hE R 1
A RBIRTT I Z P



s=8 BiilaSmiiRiEs

@ {55k

FERI B eE > v, FRATT 48 0 AR R TR 43 A A
#i3% (magnetic field ), —VIREAEAE FH#ER &8 #1750
Ao AR, A L 7 P e 555 R T 2 JE R T W 2

. EREEHE MK, Bl—Nhadk ST
BEWEHRAIEE, WLENEAER R G4 E R j

{_ A=t
=L e
EERC H“ﬁ#"’——ﬁgﬁg%

2. deB3-1201 5, AT RESk Y 8 B A — k) = @@
FhAY, WENERATE L BN . S E ., T i

1n ! f% ‘# MR, eA& I PP —
RABR, 42 B4R kWA —FAHIE, BEEE” B35

3. B —ANE AR T ST RS Rk sk B, R B — 2k
S5, RFassliEBR, WEKEW A, B—8, AHazisiEis
W, L@egskE AR AN MEER? A > EAE R T 447

SRR I R E FE G S T RE AL L T /NG, FE R
A SRR A R v, Sk IR T R S T A IAT, DA R
SRR, B 7 0 7 7 A Y e,
3-1-3 WE RN TERIWIE N

v
o A

(a) BRIBTEZIV 0L B HES B TE (b)) R A B kR BB A HE S 1 T
A E3-1-3

I AR e, TR (mag-
netic induction line ) K Gt 1437 (4 75 1] FI5iR 55 o
AR S35 B — SRR T LI+ I BB — | s
WIS BT, IR B RN R | AT, DN
. MARMITRS S, AR, || ) PPEREESE
3-1-4 BEALHHINEA) Rk 5 B D F R

115



TR »ie £=#

(a) ZRIEREERH Bl mE Rk (b)) BT RER R B Ay eIk
A E3-1-4

W ME g —, E—MY . #AMBREAC
JE B Zs [ & = R, TG 1 AR R A R b e
HLIE A RS SR A T AR, XA B R B A R
(E3edi

@ e

R e e D T 12 2 5030 o i L7 16 2 i
S SR PR RSB, ] 3015 J2 LA S R .
NS A1 47501 BB L5 s P G 5 5 L

?
<

dwE3-1-6T 7, HBIFEHE, AFHIRBMEANEBR L, SFEKRLE
HEFT DA, BB RIG, BIAIIIBR, WELRE 6 5 Fo ) AT
/e, KBRS G, WE DA G T,

(1) AT 3 R BR A @ BERZRI TR (B 3-1-7), F 5L B eI AR

(2) BARF QR LGy DREAIEEIR AR TR? XA THA?

PR
HHLB
A B3-1-6  WELE H 2R BBl o ek A B3-1-7  HHLBEER AR E A

116



s=8 BiilaSmiiRiEs

FH RVRE B4 5 2 F AT mT AR 2 IR o 3 RT3 He M2k
B G R 0 Ay A I, ANl 3-1-8 FAL 3-1-9 B,

A E3-1-8 28 BaRHIE A E3-1-9  BRJE B ) L
HL R B TS T LERIHITEIE

AL, b A A PR g SRR an 1] 3-1-10 (a)
(b) (¢) Frn. BERRE A I7 a5 3t Jy n] Z [A] Y ¢ & AT
DA ZREEEN ( Ampere rule, tIHA/EA FIE0EE N ) H5E .
el 3-1-10 (d) s, WA TRAEB S, M ER
REFE BT 1 5 ) SRR T el — 2, WS i Y O S T e Y
T7 1 e G IR A GE R T ] 5 WERAT T2 il i 1O 4 5 36
JE LI B 7 ] — 25, AH B RS BT e 0 7 Il SRR R H
TR T REIRER A T )
I
! S
&> T
) G
(a) EHEHPLIMRL  (b) FEHRIRARLRZ (c) i8R A I ARk (d) ZHEm
A E3-1-10
ML G R I, T NSRS e 1 58 ) T Y
Hise s T AL BA rT ke i, BT UL SE BRI ]
Wi A R A . BERTEAE . RGERENL. A
BLLL K B Bl il 1) o 4 1 SRR B N TR L I 1 37

— ]

p | axwm | >

1. A 3-1-11 F85 (a) (b) BACEZAFETEALFEFHRRAT @, 78 B ILEREL
FAF e, (¢)(d) MEATLEZEETEBE-FERE B ILERBRE, HRAELFE
c}?éé‘glnhﬁﬁo

117



mﬂﬂi dé@% éﬁgzﬁ%

R ®E )
I
IE OTTTO
ONORONONO) /
(a) EHHSL (b)) 3 H IR 3 T 1 (c) B[ 2 ) 1 T 4 (d) EHIEBLss
A E3-1-11
2. —RAEdE TR ERI--12F EETHRTE S GRS, LT H BRI A
SH B K N AmEE, AR AIX R A B AT P A 6 M R R AT I @ B R JUAR T AR Y
3. B3-1-132 — AWM ritk, BE)EE FAH DA H LG E B =, HRE
il W F &ALk,

T [ A

A E3-1-12 —

4. IWBH LN 0 X LR WAL, CNAMEARMZAL? AAERRZAL?

)
N—/

W2 R

AEFELZRCIAZ YR RHLIAT HILE, 122 A3 18205 M HLILT w ikt
HHBEABTT CEMOMER R, ERFAGE—F AT RT AL E 5 RGIA
R MTAUKAF T #3338 FEAF AW AR T LB RE AR Fo il b 2% B0 F R R B
F=FRET BFTLR” Bk, WKAERT . »TAFREELE AT LR
TR, TRt LAMAeS T AR, LI B Fe & G0 BE AR )2 45 A
BANER, BETHOAR, RRERROHRERLERTFHTHAE, 2%
e T e s e s e e e
Sheg e FAERIFRGEHBHYR, EhE “Ak" , ©FHEFHER BN LY
(B@3-1-14) .

A L — AR E LR ZILRLIE T A 6 M S R Rk A A B IR R 44 RE P R?

EMTABRZRTHINAHEN LT EHH R BEGFNA—A DR Y,
I RZANRF ARE T DREARERGRE, PRAZXMRTRFNTR— SRR, R
LR ) BT AW RE G A R A9 BLE, AR A XA RE R A ZILEE, G
A—3, BEREFEALE . e RBTE AR DB ReRARL, WEKERBaE (B
3-1-15) o

h\




s=8 DBiElaSBitixiE

~

A E3-1-14  H BB L

SN A E3-1-15  YBRORLAE )
787 A S RENERITE A

MR LS BN FHRBEHRH X, FRIEN, eRfe— g m#i 3 — 2R E
AL, Bk A kI, XAZRAABEIG, RANEHME], BT RTREGH
) B .

R 7

WHE — AN KON, Sk AR Fa b3 AR B B LY . YoRE ) 04 B e 3t s sk L od o
REELHRPAERN, B3-1-16RBHIREGTER, i Z LM AN KT, W
MRS, Aow ., Wkl ., LAAE XS N BRI H11.5°, B2 o TFREILEE
AR EL, BRI EHANBRIE T T @ R 2 EEdy G, E5ELGT G
89Uk AR A AR . R AR BRI LR R AT R RR 6, RMdeib, & T IR EE
MRS, B—H 5 mRm AN EE L EEZ T,
FiiAR R 09 K ILST T A5 09 KR Ao 38 AT 69 A T AT ARIR
T, BA BN E KT @R — AR, KA AR //
AR, WIRERB W EHEAR A LEFRMEE ., &

MBS, HUFLILHEN,

\
&, B TACT AR R RS R——R R 492 B e (| M)
T LR R AR R, Rl BE—R, Bk 1%
BB, ARA LRI R 309 Wk 7= A T AT
FEG MILSTF o ARG SR 0 KIRSAT 5 A Ao it — B B Hifih
W, BAETURILR St 5 B A ok b 3 4574 A E3-1-16 i

J

@ HERERE s

ft Sk A H R R BB RO W BB, S A Y R
HBEW S | BRETIE BN A . i 4] rh Ay B A = ) B
M AE, —RAIERERA ARG E, W51 k5 5 Yy

119



TR e E=#

%%,WE=§O

REJI I AHAIR, XLV, LA™ B b A TR o
AIRETEA 055 2 0o BR T RERRER SN, SRR SRS 1 M A 3
T 7 1) 555 RT3 1] W 2

@ [N HEE

BARE—FLTOGRFET PR, B9 RELIR TR
W, TRLE, AMIMEAANCG T ES G LA TE, HAIZSE SR
FEH T, bR EER K ANE T AL P e w4 B 6 & ) A F S iR

BANREHEG SRR, LRI -AMEHYRERT AHHEE
7 EASY IR T Ty e e ATHLE Y € R Ko X e AT A R

AT AR 7 55885 A0
T Y EE RN 5RE
g2 XEENAMNEELEHE
F =1 8 W Ef 1758
BT,

120

S E L R RRI3 E B, By A T
W EL 2855 i /N SE N 2 1716, VRS 1. e
TR AT LI WORABRIE E 1978 Sy ok SR 38
Ug? WIS R, A AR P FU R
Yy F, S IRSLKIE LA, 0 3-2-1 s,

IR E 2 BT T2 SRt F 5 i g
MRS S, RIE R F ocg, LA S ROA B A g B
R TR 4, LR S 2k
BFI RS ) F 5 LR R 5 SRR 1 DL e
K LA AT R A O P

R R PR IR R 3R )y 114
A, 0B L AR 2 K AT /B, e
INBEZ BN RS 1 s AR Fell TEHE I B A 4 g —
IINB L S22 BRI H) A — B K RS
KR FIBG S BRT M RS 1 LIRAEX,
AU “H95" MRS, O FLAE
FOE L 2 5 R T R 1

BORE M) MR SIMREY . TR R R




s=8 BiilaSmiiRiEs

ASEAS DX, 32 DX Il 2% ) 1 7 5 AT [ AR RD -
U2 DX I N TR AT P47 BT BEAR S . &l 3-2-2
N IS TR AR B S 48 RE A ) ) IXI, - & 3-1-10 () B
NI LR N R, PATICE RS ARG
(1 3E LR P s (D 3-2-3) #RAT LA AT 6
] 3-1-4 (b) Fr7s B REAPINR Z W ARG, JFA ™
IR IREEY, (BAERA RS, 52 7 AR B i -2k
JITERIALE., 254k Bt 3758 55 M [i) AT 6 AR AREE AR

I} tr
A BE3-2-2 FREEEWE ST 24 G A E32-3 B -EEZR R AR
(Bl G T AR S5t 3
4 SERRIRTT

I E3-2- 4P R Z R REM, REAIEFRERY TaEL, KIETHHE
P 4s T T R AR TR

 ATHBBENXREK
R, WTUEERBEE |

| BiE,

 WRBENEE, §
| BSAED QRN WiE
s RRAE Rl ‘

A E3-2-4 SZEHEEK

1. fE4id8 o 34T B L S iE ke ) A it 69 4% e |

2. BaEw%, AVEDTMBEEEAAREY | wESHEK :
1, WEFRFRF N ATt agiE4rF,, A—4A, T
| F, — F,, |89 3 & 52 49

3. BHABRERFGEAE (RELAEHYFOLERT) , AT BIR
R, EE ERFIHE,

4. BETRFIVML-LE|F-Fyl (i=1, 2, 3, =, n) 3 EX A,

¥

121



TR »ie £=#

I'L/(A-m)

|Fi_F0i|/N

|Fi_F0i|
1L

i

AT ENEE AHEH,
BECES ¥ Wakag: IR —P-aPN
S, BEESEZERERTE
M—&, SZBam, B
SHKEN—FBZHET
HRENIERN, TEX
B —im0 EEERD, BT
NEWEEAmg (ghEAMN
®E) N, REFBREE,
o] &0 itk B 2% 4E B %2 45
F=mg, BT RESLFR%E
1 B BB R 3R

122

ST R T DU B, TSk h, LS
WM E RO, BAR L. | F, — Fy | 1 1, 757384k,
B2 RE 71 F R T ALK LR L2 — e,
HRAnK R i LB mIec. Hik, AT 2UH
XA AR W T, R E P A BE R R 58 E ( magnetic
induction ), JHFF5 B &, HRAE

F

B=—
IL

FEEI R AL T, R IRRN B R ) AR AR IR, TR
., 52T,

IT=IN/ (A« m), 8 7ACRE A A0 AR A 17 % 58k B 24
4 0.4 ~ 0.8T, HAGTE R AR SEH 2 W] 7= A (1) 5 (8] 55 1
Yy, HREEON TR EE ATk 1000T, 177 A ke & iE i f R
TG IR B R 37T o

M
WA AT s A TSR B, AR
B=£$%LR%E%%@%%&F,F%M%%ﬁﬁ%

T2 ERY RGN R . UNIEL 3-2-5 FF 78 1 st a2 FEmEA fh
ATAN [ B ARG 55 HE P A1 L

—LERERNGRERI R/ (BfL: T)

g% i) #10"

LI T W REEY 2530

2 X AL A 69 15 55 k3 250.1
Wk & & #5%x10°

A FEE (4] k3E) 3x10™
R B WCE W 3x10™




s=8 DBiElaSBitixiE

D AEFEREME-—NBRANCEANNET T ERZEFT HH 4
BB, WRFE PR BIERE T R AEE EAOmEy B AT R Sk, U
WAHKNA20A, FHEBEEHERAK AR, XBEBEBRSEZEBILTCH AN
4x 107N, 3K b 40 b8 37 Hy 2 R B 78

Py HEeRFEE#G T EER, FETNEESERY, ST NEEFE A
7RG B 58 B e XRS5 2 BT FE AL B M 3 B R R L R

B OHMRNEERAE, HFmufldgmdty . AN

p_ P _4x10”

=—= T=5%x10"T
IL  20x40

@ iEsE

TENRERE AR REIT, FRATRE , LR
T RESERR 5 R, R A B ) M G S, X
R BRI B R SR R A B R, BERIR
B BT 2 T 1 DG R W7

R, FATGI A S i 3-2-6 (a) S
Jin, TERGERNSRIE R B AT, A —HaE J T i
JRETDT I AT A S B, FRATE X BS i XA i
(#EIEE (magnetic flux ), \FREGHE, H @ Fos, HJ

& =BS @
S’ /S
TEEPRA, RE R A AERE, Ak, 1 N 5
— ¥
S Wb, IWb=IT -m’, FB=—c, (i, BRMHE 77
S =
B SUM{ERGHEE, FA% Wh/m?, 1T=1Wb/n’. Va
TEME 3-2-6 (b) FoRAATRBEG T, BN S BF ®

A [E3-2-6 WM

T Y ILE SR e ol 0, i S' RV S AEEE

Wy A, WAREGEGE S, S RGE AT AR

XA EFRFATAT L 25 i S i e, WS
@=BS' =BS cosb

TR MR (1) A &=BS'=BS cosh Hif I T4k

HEAL T AI5REEAITE L, AN LRAE IR A RE 3 2 ) o

123



T e £=m

Y, WA T T/ NI, — A NN

b

L d S AR VESTIRAE T, T LIS B St A5 NX A
B B, FEHREA TR A B S A AR . 3-2-7 T
’ R, KN L IE TR HEN D A IR TE RS, G
. JERTR RN B, 7 SRR 1, S AR
R ®=BS' =BL*/4.

A B3-2-7 EFTELHE N

(2) WPREMEA n M, %0 e Il £RAE A il 1y @

A X AT ARG D) 25 o A 2R HE ) i 38 Eﬁnéo

| mxwnr >

1. —BRKALHBeFEMETROREG T, BLECHRRRDAL CXEGHES N
KADAF, iZ’ﬂ9%52‘?%%52‘?%@/&6&};{%k/]\"i%ﬁ"i"ﬂa? ﬁnﬁ‘%ﬁiéﬁ‘ﬂ"i, 'E‘T’]‘ﬁ%ktikz‘é

»%kb%f]\? At A7

2 AR SE M A NI E T @ HE, mteens "M

L RAABFmIy @A, 4ol 3-2-8 Fia, PERKEAES M, N
P —E, EBA LA AR P SRR E R A B, A Sep
By, WA L5 AT B, A0 B, 05k, AAEMNNELE B Ok, L

3 = A B 50X 10T WA BAER S BET T, $5E ()]
FabayE A, FELBYREE S 1.0x 107 Wb, A E3-2-8

(1) ZmEG O REREER S 7

(2) EREBME R 5 0 & et B33 5 ‘
BV 70 R, 600 6942 B, F 3 4K B 04 A B VAR B 0 B -{i/_f%LJ"/’h-
BEEEAS Y v

4. 4ol 329 P T h— AN Ehtk, adi TG AR

, bAE TG HPRE b o IR TAGH B, XS0k
?,%*5%%mﬂﬁﬁﬁk?W*ﬁ%%@ﬁﬁEﬁ¢?

A E3-2-9
AR A F) 2897
\_ J
[ e g |
( L H R )aE] J \
AL mBE
e RSN E RN R E
M2, AL ENNBEAENBTHEMBEEKEBAE, XA AL+
ﬁﬁ%%um%@z TARPE ARG A THBEBRERENERA N ZELSREE P RLA
L S VANLEL B 25 75 P R AL B R 3% JE KN ERAR S B o D




$—=58 BPBilaSBiiRiEs

\
m%%mﬂ%%ﬁﬁﬁﬁﬁﬁﬁ\%%ﬁﬁ\ﬁﬁﬁﬁﬁ\ﬁﬁm\%iﬁﬁ\%
KE. BRHEME. FLF,

Bk, ROABRELEHERESANBEANSHANAAENBBERES, BHLAE
BE. BHEMBR, RIALMR,, BAFLAE ﬁ$kﬁ%%¢(@}}w),w%@
BMERABREFAGOR-EE. [t ERam |t ]

R,
A E3-2-10 AR I RE IR 50 2

ALY “AARLET Fe, RERT “RARA—HMAERE BX, $3HEH
Qﬁ%%qﬁ,&i%@¢%%mkd,ﬁmf%i%

B, deB3-2-11FF %,

R BEFEARL, ILHEEREERZE N THA
%, WHRFEoHHEARELER, FRLESH—

FARFL.

RBRGERFHREY, CRA—HARRERREL— |
FEREMAL, HWARKENNHEARERELRERE — —— -

P 4, LR B A l3 2-11 i?i%%ﬁ“qﬂﬂﬁﬁzw ir‘
J

3 I BBV EEN A

AN R EREAT T, MUFRHEAT, Sl
AUz REAFEWIRUIAR . T TR AR T R - AT
FI A L BE AT P AR LR W 7 R A e Hhoke o T
Jerg ) LA K MU AR TS AT A B TARRYWE? Xt A ]
X — TR BN

@ BUURFS R il

1820 4, Bk A L 1 HLRAIRERLN , 51 T REA 5
W)z ok, T T A GRS . 2 h5 (Andre

125



T e £=m

A BE3-3-1 R
( M.Faraday, 1791—1867 )

A B3-3-2 PR R
R NNEET

A BE3-3-3 LRSI

Marie Ampere, 1775—1836) %5 AFHLEFE HLRE“AF5Y L HL
157 BRI R S R, BE
SRHLRE 2R W, WA ETE RN, B A H e 7EiX
FREARMESN T, 223555 NG uS AN Dacss:, (BRI U
FazER,
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FEWSCAE TER I R, A R IR A ST AS O SR =,
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INRERT R AR T, AR SR B ZE 5 2447 100 %) HL & W
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BB M TR S AN R B (R AL, ST 20 R TR 3 o 22 2 1) JR R
15T — HARRE MG rh 22 34 . EPSE T4
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FEAE S
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WEIR S I A Lt P VR BRBZ BB (induction current ).
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dn B3-3-477 7, Fihabfew R R &R G, S FIRabEFET P 5 H)
F U THERA DL EHRZENN, B REIGAWIES, 2+ LHEALT
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(a)
A E3-3-8 HGEZRETESE/A i)

129



T e £=m

2. —RAFLEETRAEG G, BARTERI, CHELH—ANAESLE abed, o B
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( Maxwell, 1831—1879)
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HLURE I 1) A B R B e T AT AT o EAGEAR
B, dotfem G n)—mor, RN R T
MHEZTH . IS ARBLIE S AR BN e 2

@ i

19 42 60 4EA%, FEY AR E T (K 3-4-1)
FERPI SR S NG R LR I, -7 04, HmLL AR,
P T RGBS . XIS A SEAMBR

1. TUHHSHEBERE T B~ £B15

F k7 2 H R SRRV B R AT, A AR AR AR R RE I L
— A B, I B g oA 58517, HA A
B2 e AR BN L . FERX P L, A RS
B ERYHIR, PRI sy, X R i TR R AR
ARG LR (S TOESE S S T oF = VI o R
MAEAE FUR SR A TN f 3 AP ) T B, AN [l
S A, REwGHEZA, e ss™ ER,
WKl 3-4-2 fits .

MRS IRISHSY , 22 se i fapt—2P4a i, w7 RanT ) A2
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ALY s T MG R BN AW Y . XA LY
NG ST e Wikea S N <X i W SR U oL 7777 e o

2. LAY IFEE S E B Bl = 8 = 4 i 37

2% T AT F B G R B4 B X B RN EG 2R s, TAH
RESRAE Ak () 57 v LAAE JE BBl 23 (Rl 7= AR W g, IR A 224K
Gt n] AR SR B2 )= e s . 2 e iy, AR
C U HRRT, AMAFL PR RRZE A/, nHAE
LA AR N, BT PO reL s AR A A ra b R AR AR Ak, T
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[ AR AR, A G750 5 2 FR S BRI RIS 2 AN 5
W) sy R ARG o Feoe B FRL A SR LS P AR 4

Z AR FARWAN AR, #E— DR . R
Py 51 B S P e ST 151 N o R = 87 | 76 58 e £
(1) FEL A B S Bl 2 R A A G 5 X A2 G,
NAEE JA 25 [0 5 | AR e H - T, LB
ARG AR T, e AT AR g —1k, FR-h BB Rk
3% ( electromagnetic field ),

@ RLREAIHLEA RS
A P A H R 5 2 T LY P 7 A

H1 AT M G RR 11, XA AR A i) B G 377 25 (8] AL R PR BB
w5 (electromagnetic wave ) ( 5] 3-4-4 ),

A BE3-4-4 HRERRH A

DEER BHARTFARIER L, MTFw LT wer, Sk HESRTF, B
ZiEH, REE LB O QEEEL, RIAATEA TG GG LT A
18] IR I v Bk ok v ?

AN 557 QI B o i ¥ S SR GO i O 4 SRl L1 = 9| A
LR LR, DT = AL LR . — VDA 52 32 Bl 1) H T
ol T M, ARCEE SR Bl ) H ey AR A R A [ A
U

22 v A5 AE 1865 4 NBHIE I T UL T HL 0 I A7 AE
FFIHE A HALRR U A5 TG, R A oAy R H R 1
— ML, 1888 4, [ Y Bl 2A F 2K 55 — WK AL B8 IE
SET LRI AT
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X BRI, B2
FERERAER = h R EIH
B

X LKA R s Sl R AR A, B AR L)
SMERE, AT LA RS AR, I ARG A5 Y 19 A 2R 1)
PR T U, AT K AE AR

g% iz I E CORTTER 4 SRR AN S Ha R 2 ) 1 A
PR, RN T RS AR, IR T XA AR T
Mo WA SRR, BERITA S S, fE
[ SV AN 1137 AN e AN £ 321 SN (TR S - )
BB REAENE , e AR RE AL 155 B PR 1 aH R
N T, N A FR A o

e .

A BE3-4-5 BRI

FAL 0 7 BL S TR R K ¢=3.0 x 10°m/s, WERH A
FORNEMIER, fFRORNERE, K =AY A A OC
I

c=i

HL TG T P A VAR A — MR S TS . AN TRl
A HLRE R PR ] LA AR R 22 5, s A A . H
I PR A e, FEH TG )R A A
JiTH, BRI, R, AT g he
TER T RATRYIRIE SR, BT WO, wl ok
PG 400 ~ 760 nm. 7EW] WICZ AMNERAEEE B A
DWLLLHMER | RO, A, A —F i K, A
BRI, WX . v BTEEE, a[ TR A
BEy7 S AN Rl R0, FRATHR A (BUBR ) AT 48 A
G HEP LR, PR N EBREEETE (electromagnetic wave
spectrum ) ( [&] 3-4-6 ),

TCL IR ALK BL Tk, Exr & ATr9 A4
PERAR NG T BN — N B, BRI B A8 43 M
FEMBEINE TR
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BENRBEHNLTEBEREERE

x K 30 000 ~ 3 000m 10 ~ 100kHz L AR T, 38 13 Fo AL
ook 3000 ~200m 100 ~ 1 500kHz
o ALk 200 ~ 50m 1 500 ~ 6 000kHz &) Hhe b hidfz
2k 50 ~ 10m 6 ~30MHz
XK 10~ 1m 30 ~ 300MHz R&® ) . A, FA
# 2RI 10~ 1dm 300 ~ 3 000MHz
3 JB Kk 10~ Iem 3 ~30GHz AL, Fik, FAL
Z R 10 ~ Imm 30 ~300GHz

. A PKHzR A T4k, MHz&R A (10°) 4F, GHzRAF (10°) #.

TCERHLIE . AN AT, RO X BER. vy
SR EA R, WL T EEEEE ) A RGN, A
3-4-6 . Hop KK REE IR 107 UL, %
MEBAAES, AN X 0.

K

A/m
100 10 10t 10 102 10t 1 107t 102 107 10t 107 10° 1077 10 107 1070 107! 10712

Xk “‘ v B

TCLR LRI ; o
ToLk L i Ttk frlipe
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o

R
A E3-4-6 HRMEE

@ LRI

FL R U0 1 o FERELI ) 53, BRI T I — 2
FIFH R AL A5 D, R A R i R

FHH G AR (S BIRAbE F ML SCrmtlE 2 e,
NSO L — R E R, 1844 45, B & W48 T
THAGHTH: 3 SR, AR, T 37 A E IR AL
A BB TS LE T, IEIRATHEA—A T R
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KT HBIEMRERE, A AR R 00 =T
H——lhr (K 3-4-9 ), BRI E A=A,
WLk 2 450MHz WMIRGIRZFE Y . Ui &Yk
mF, EWNEIREES T (k. BBRE . R BESE) R
DLRRRDEP 24 125000 J7 IR BRAEHR G, X FIR G 1%
WP oI T,

HLRE I PO RE LR T RS TRATH B A6 40, AT
T, WO E I REEAR . OB EER S

A E3-4-9 PP

[ B iEr } ~N

1. KB =/ F LA A T A FIA .

(1) Tieey b 3gee = A/ |

(2) TR EEG R AR,

2. H 4 wERE? RBLAH LT OLER = A B ERE Y

3. TRAR—Frwmk, S TILEEALZHEENGEKEE S 400nm 3] 700nm,
AT AR ECE .,

4, HBANIERM AN FTREG T R, AT AN EHEE AREGIES, KA
— AT RS R B A E L AR L, MR EC LM — R, 8K T AL 2 E]
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W43 magnetic field
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W% 7 5% & magnetic induction

%1% & magnetic flux
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%3 equipotential surface
FLELTT point charge
B 728§ capacitor
B capacitance
B -T2 electric quantity
B 15 electric field
B,1% 17 electric field force
8 1758 & electric field strength
E3 %% electric field line
B3 BE electric potential energy
B 3 electric potential
B 2E electric potential difference
B E% electric circuit
B33 electric current
B 5% electromotive force
B I13K electric power
B 74XV electromagnetic induction
B #4317 electromagnetic field
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