areara 7] 2

A F MfTE TS B TH Tewul WM 21 98 W, fomet,

STEIATEl, ST qen TH & o7 "eurl o fafay 3w o faw
I e TR A 3R geersien el & &9 8 98 0 § fou for
ot &7 fordlt foe uftae o @€ % walfed gl 82 o8 ®F § ®RH ©
S fepeft forga aftwy &1 foaga o &1 fFeEfa seen fafa w@ €1 5|
AT H TH TH YRR o YA o SW A 1 TAM HAN eH foR@ um
o SEHY JOE ql THeh SIWANT W ot == &

12.1 fagm amr i ufuy

e 91 YN 94 STl ¥ 9 ufifed €)1 g9 Sd € T wed Y s 9 At
T St ¥R Sl €1 gE YRR A T smewr fepedl =t W @ warfed g
2 (SR & fau frdlt org o dR W W) 9 86 T€ hed @ foh ook o
faga o 21 &n Sa ® T fopell o o 9o (stean ol w9 sfaa ww
4 W@ W €) I dod a1 diftd & oy e 1 yae Sten faga am
TS A Bl BE T oft <@ © T o st wehrer <t @ St Swek T
1 ‘ot wd B1 feom o e e 22 o At 9o sed o ot =Tt
Geer Siegar ¢ frdt faga om o ¥ den sk 99 i faga uRue wed
g o, 9% qiue wel ¥ 22 WY (tgen < o feaw w1 ‘eiw’ W <)
Al TR ORI T WeTE WHIG € Sl ® Al Sod <ifd el sl

&0 T o ol &9 = 2 fagd U i Tk g9 o et fowiy
&9 ¥ YaIfed STew o GRET g e R S 1 g vl o, fewpa
3T o UATE ol ST o faem onr shgd 1 39 ufue § 59 og &
R SN B4 §, ATl oF YaTe i Lol TR i g1 quy, fom wma
foga 1 afEeT &1 oM Y&u fhar T o, SoagHl o IR H w@ig
SRR &1 oft| 31q: foaga ¥/ 1 eFeEl 1 Yo H/El T 9l A6 o
garg ki fem 1 & fogga om0 &1 feen 9 e aRurel o eigER fendt
o 9 T ToER S WO ¥, % ¥AE H fen % fawda fm
fae@ o &1 fgen 9= S )
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I forelt et o1 fopelt off STy e ¥ 99 ¢ § = TR Q Wafed
eIl € A9 U IR e W eifed TR ORI [l 3 YR o i &

t

=9

(12.1)

fagd a9 #1 SI UHE Helld (C) B, S ORI 6 x 10'° Selagiql |
AT A6 o e Bl @ (89 S @ o T Seis@ W 1.6 X 107°C
AR g @)1 for[ U W U " fo feR (A) wed §, § o
o a1 €, T8 |15k 1 M SS90 QTR (1775-1836) T8 o S
SfITeR o AW TR L@l T B | Ueh QR T U i e Ui dehe U

N

Ll '

S
7>

®

A4

farT 12.1

U% Hel, T fagd &cl, T QHIX del T <
Fol @ e a7 faga TRae &1 =aeer sRa

HE STE o YaTE ¥ B §, @ 1A=1C/1s
3¢9 aRAT w for[@ ¥ &1 HfauffeR (1 mA =
103 A) 3T HEHIUATR (1 uA = 10°A) ¥ =T
3 &1 ufwel 1 foga om W o forg i =5
STAN W € SH UHIK wed Bl T ged fg ufgy
Y fogE o oo BN ®, U gviien o gt
w3 Bl fo 12.1 W Uk Wedlohrensh ferga aRwer
e nE feamEn T ® e s 9, u foEa
dodl, Th UHIR d°1 Wi el S g1 oA g
e o faga o, ¥a & oF 2fiaa @ 9a & ww
e qeh dod SIR Uit ¥ g weifed et 2l

IIEITT 12,1
fonelt foega oca o 99 § 9 0.5 A fogqa &0 10 fie 9% yenfea it
21 foaga uRuy @ yerfea faga smEw w1 URAM0 @@ it

'l

20 & T 2, 1=0.5A: t = 10 min = 600 s
TR (12.1), §

9

0.5A x600s
300 C

g3+

1. forea ufty =1 @ eref 22
2. Toga «m & #wEe &1 9iam fafau)
3. UHh HolH 3TEN i A & a1t seiaeHl ol He IRehfad it
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AR o Y AN R ydTE

1S g foea =rer oy St 82 9 Wred gl for 11 ot o gl i fonddl o
el U ToRA § 9gd HhiSTE it 81 S/ & Fial TH] Th-TR & 1o Tehferd el
& 3R 3Top ot agd A TIH Bl €1 W F8 U T © R seieed fad eyl o
fopteer 9 for Teprae Sl 99 & SHT ¥ AT X o € 9 R 9 frefa o e qenfy
fopelt =meten o Soiegla ot Tfa R M § emaw &1 fa ¥ oga f9=1 2t 81 5 el
ek ¥ IS T N Yelfed Bl @ q4 SHeh ol Seiee U v 3iied ¢ uere
I’ | T w2l fRE TEd S % R % fou feR $E oy faRE Gm verted
B W ¢, TH AUAE = 1 UReher (A ST Hehdl ¢ N IE orkdd § 3Tedd oo, 1
mms*lWﬁﬁﬁ%lﬁﬂﬁ'ﬂ[ﬁ%ﬁﬁmﬁﬂﬁ‘aﬁ'mﬁﬁ@ﬁww
T ol B2 UH el 8 Wehdl foh faga € ohae q IRW ® S i goieeH fagd
MY o T i ¥ wE Foet d9cd ¥ B ¢ W A 9% uge, Fifw fRE
eish AR W Seiel w1 i SUae U T et ishen B faga o wenfed M
1 e AR S YT 1 A % o H9E A @ Bl ¢, W i Al @,
W 39 T o e W oY €1 I Y SvY WR W TH U i TS qh Ggel
e &7

12.2 faem fawa v favarar

o€ 1 & S TR e whi Wellfed shidl 87 Mg <ol o Yo ¥ USY ok
MR T g8ehT foam ohid 21 et i o qr 9§ 376w @ veied Tl 8,
Jier oF & S ferdlt eyl Afest el W S yenfed =@l gran 4fe el o
T TR 1 fohelt S=9 90 W W We-d% 9 Wig © fed el & 2 i %
i HIE R SF ST, 9 el oF Jod fR ¥ W SR i SR yarfed el
2 fordlt ok AR § STeRll o Ware o foly, ovdd #, e 9t i hiE
fiehT &l Bdt; SeieRi shaet qst T A € St =eth o SRy aEd <
T g R e €, T8 favweia #ed € favwg 4 7% iR s @1 siferk
foega ool o o 92 g S R s W €1 Rl O & i BM
et TEElE AfufHE 9 o el o ot faveia Sa= A 2, T
SH G oft Bl € v ol W IS foRd um e ot St S oo b e
<ot AUl Tege | HAfSd $id & dl fa9ei 39 =t o Ew ¥ g
o <1 € 3R fogd oR Seg @1 S #1 feRdt faga aftaer ® faga em A
W@ o U 9 o wiea THEtes S @E e gl

et umremet foega afer o 3 faget o = faga favai@ #i &7 39
% gr uRwfia e ® S Ukl e o U fag @ g fag ae o
H foren @ 2
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fear T =& (W)
CIENN(®)

vV = W/Q (12.2)

faga fawaial &1 SI 9o diee (V) @ 9 seelt & ifdesfamrt
IR dieel o AW W W@l T B A feRd faga uREet e o |
fogetl o o9 Tk HArH A6 &l Tk fag 4 W fog d o 91 | 1 5
% fomen S € i 39 < faged o o fawar@ 1 diee g @1 em:

1 N[
1 Al
1V = 1JC! (12.3)
favalat 1 719 Tk F5 gRI 1 St & T dieeey wgd ¢l dicediet
1 Tea I fagell ¥ UwdwH § WASa Hid € ek ste favara =/
g 2

T fageti o <= favyar (v) =

1 dlee —

ISTETTT 12.2
12 vV favaid = |1 fogefl o &= 2 C o6 &l o SH | fohaT &ed
fepan St @2

ELG|

famaiR V(= 12 diee) o I fogstl o &= yarfed swmemt &1 afemr g
(= 2 o) 21 3H YRR SO H ARG HE § A T e
(THieRTOT 12.2 o FER) ®

W = VQ

12Vx2C=24J

g3+

34 gfFa 1 W fafae St fedt ames o ol ) favqaid a9 e o dee

g e 1 F a2 fom S foget o ot faseiat 1v 22
6V 9l ¥ TH Ol & T FeAld AN H fhe S & St 22
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12,3 Tagm uftuer om@

B0 NG © o 1g fomE wftwer, S/en o 12,1 & fe@mn w0 ®, w9
(AU T oeq), Th W i, agd JaFa (Al Fee) q° GaASH
ax o fieret o=@ @1 o uRuel w1 wE: Um ogemen @ wiwe
gfaurses g © faw aftgy o fafu= sra@al 1 giaurse gt g
frefia fran S 21 9ROt 12.1 & 9@ET STER W oTH o agd
el @ frefid @ o &8 gdie iy U )

|rot 12,1 : for@ aRuel o 9H=@: ST BF A/ STaFdl oh Udie

E2) P GiED
Eercol)
1 foeqa @@ o F

2 S tyen Uell w1 GASH

3 (gelt) i sl eren fe
4 (S]) I Feit AorEn fa=

5 R Gy

6 (fom gfa o) R sifdT

7  fogd ae=

8  Wiauueh

9  Ufitadl wfaiees Aen ¥ s
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12.4 309 k1 Ew

= ferdll =rete o Tl o e faveiat iR SHE yenfed fagaum o o=
FIE Gy 27 3T TH Tharheld R THH! BT i 2l

ToraTehea 12.1

ot 12.3 ¥ f@T SgaR Tk qRuY GaR SIS 39 9Ruer o e 0.5 m ofs e i ar’ XY,
T UHIEK, T dieeHiel qe =1 9el T 9eieh 1.5 Vo 81, Sifeu (Feem feher, siftm, S
T SR HT Teh e 2)|

tv v A\ A
i
X R Y + o~ K
ANV A——)
0=

ferT 12.2 319 & 99 & 31e7% & foQ faga IRqY

TI9 Ieol IRUY | foR[a ¥ o |d o 9 H ohad U ddl 1 SUANT hifsg| IR9e | Fepi-ar
XY 9§ yafed g el foRa o o fau e @1 qedie [, IR o 5 o &9 favaid o fag
diceHiel & Uedi® Vel 3% & T wneit | fafau)

THoh qvEE IR9Y | < Hot Sifeu 3R Feem drR W wenfed e areft forE e qen sueh f ok
a9 favaiak &1 A1 A1d % oh THISX qef diceHiel oh qigdish Ale it

ST =N h1, Tged dF ol 3R B IR Tall bl aRae o gueh-gereh ot Sedstl
faseraR vaen fag@ a/ 1 & Y% A o U STu V/I Uiehferd hifsral

VA [ &= U T 90 39 UH ST Fhid T YeToT hifera|

E e § fM-aR fM-aR V/I
e I gall 9 yafed o i | (e efeR)
@ §E&A forga & 1 (A) A’ v (V)
1 1
9 9
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4 4
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T4 fhamhaa ® o9 9% <@ fF & ywor ° v/Isr 20f
M Th & T W el 81 39 YHR V-l Wh o 12.3 H i
fe@ oaR 9o fog 9 oA drell T W W@ e 81 3| T
TR, V/I T& FE e R 2 1ol J

1827 & SR ifaentemit wrel WEHA & A, foret o o E i Vs
AR # Wenfed foe[d o [den S¥eh f&y o ot fawei®w § @ |
TRER HeAH FT G AN TH fogd WA H Ak AW E A o, S

il & e faverR 3o yarfed g9 ol foe@ u® o A
U €l , W AR I A9 GHE @A e T8 3 @ 00102 03 04 05 08
frem #ed €1 T wsl H- T 12.3
VeI (12.4) {719 GR & fTQ V-1 T%| T 3G TH
Agan v/I = T 78 39lar € b S4-519 ar d ganed
= R ferga oIRT gt € favera awa: agar
7o V = IR (12.5) @1 7§t s &1 fa7m &1

eI (12.5) # fopdli 5@ @ g = fow, fKg w am
W, R i ¢ 58 R 1 9iediy ed &1 fhdt et o1 9 o1 @
o o8 AT o yenfed BN 91l MG o YATE w1 Taie il &1 Hiawe &1
SIHGE 3 €, 38 e 91 & v ¥ fefa o ®1 | o fem
o TR

R=V/I (12.6)

I ferel =t o 1 FoRl o offe faweray 1 v e qen sud 1 A faga
o Yefed erdl 8, q9 SE =ieieh w1 add R, 1 Q Bl B

1 diee
1 Tfrmy

et (12.5) 9 BH g Gey o o B T o

1 3T =

I=V/R (12.7)

TR (12.7) | T ® fop fonelt gfemierss @ wenfed e et faga
U STk Fiekiel oF SehAAdl eidt 81 afE gfeie g & S dr faea
YR a7l @ St B1 oreer | % 9r fed fagg ufoy o faga om w6
ST AU SEMI AT B Wl ¢ Gid w1 deedl | fan @i ufed
foru 9fwy &t foga o &1 fEfE &0 o fau swEm fee SH aw
{7 i ufterd! wieRier shed &1 ferdt foega uftuy o uftay o wfediy =i
uRafdd w¢ @& fou u@: T gfw &1 STEn s € e g e
#gd €| o™ g9 e KU T ferarneny ot wewd o fad = & faga
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foraTeRea 12.2
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& M a1, U& 2E a9, Th 10 W 1 ded a1 Tk THIE (0 — 5 A IRER), TH @A ot qel
P FAST aR el

TR Y Sl (Y& 1.5 V1) I H0hA § THIR ¥ FAIfad ek fod 12.4 H @ 1ar afuy
T THh A XY SR Toh IRYY TR

10 W <hl dcd

.

K 2rd oo

—IHHHF
forT 12.4

S XY H R R i g qRael i qU HIT| Fsit amsu| THIX &1 Iedish Al Hifa
W § gl arel ey (s AT ;. 9Ryy FT 4R AT & gvEia Gad &1 @ § el aey
epTfea) |

1| OR & TIH W A XY ¥ 29 9cd &l IR9Y | SAfST a1 THIeX &1 Iedish ool dcd o
Yenfed fogga =ma wfuq)

e Xy # fafe= sl #1 Sigd | i & qedie - €2 SWied Yero @ Hohd
| &7

M S XY | foret ot qref o1 ater@a Sieert 39 fshamheld = S8 Hehd B Toieh fefa o
UHIeX oF UIgdleh 1 Y&IUT ShitS| 9 Y&fonl a1 fomermor sifsu)

70 fraead § B9 U8 sEdied & @ fF fafi= sremdl o fog
faga o f=1 21 e T = 22 % ofeud faga o) & yare & fog
T 99 TS HId © Sk 3T TH Y8 1 o Hd 81 9 I8 S
& for goraeAl @ frdt uftuer o nifa & wwor @ ufuy § @i for@ wm
o §1 qrfy, wTet o Wik geiee T i o ferg qofa: weds e
el 5 wmpe & o A g e € ST o SRl gRI geh! TR
a8 STt ©1 39 YR fREl et 9 Bl goleedl i T SEeh
yferiY g1 HE 81 S 71 Tk & WZS o =ikl § o8 el ToeR] gfai
T Br1 §, ATH TS0 =l el ¢ 98 Hersh S qA Wil e €,
TiiEeh Sedrdl ¢ HouH W5 1 o add S S=d qie o 8, €4
I A g THF WEA bl g fagadel zEd ot e wfwy
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12.5 98 &N TT U et =mete o1 ufaRre el &t @

TorameRea 12.3

T O, Th UHIST, [@eTE o1 T | o) [S (1) g1 fafEd] qen wh wm g fos 12,5 o
fe@m eraR Sest T fagd uiey qu i

1 K
o o L&
)
(3)

O——)

o (4) pd
- |+ +H )=

B /

I 12.5 37 SR 77 W Tl =i dR 1 FRRIE (90 3l &, &1 37279 A o forg faga aRkeey

316 W H heft el THeX ¥ fopa o A sifsm)

39 f7hm IR 1 o7 T ar @ yfaeenfua wifsw, S9! Aol 9am g oo I 8, st
ol waE o1 AR @ity for fost 12,5 & (2) @ Tafga fomen @0 R

UHIeX &1 WIe@ish e it

319 TH R Sl YHAM AdTs 196 TehM oh Al dR [(3) ¥ fafed) ¥ ufaeenfaa wifsw) A ar T sTgyee
THTE T Ak AU Bl B TRuY | warted for[ G fB T sty

fehIH AR o T W diel b1 ar [Fe 12,5 ° f5| w fag (4) =1 2] ufuy A Sifgw) @m ofifse
g aR fm & ar 5@ W (1) fafgd €, & aeR o 991 99H ST HIE % &%l i B
foga om0 &1 9 e St

Y% YT H fagQ o oF THl § S &1 2 9 }fEu)

= fole[d N =Teish i oo W R w22

= TR G YA fRT S oel AR o ST e o &hel T R w272

TE IR T ® TR W AR R oarg S Y 29 € U R urgdieh
e B San @1 URey | gue ugied qen g9 oo w1 Hiel a8 Sigd W
TR o1 Uredih =g Widl 1 Ui & uig@ie § qd ot fa¥ ofl © e
e ¥ =1 usrel W 99 da q91 HHE ST hIS oF &9hd oh dR
1 Sied €1 3 o Fam [EHehr (12.5) - (12.7)] i STHIEN & T g
Te U € fop Torell =oreh o1 Wi () =cieh i oS (i) SHR! ST
HTE o EFh AUl (i) STk U 1 whfa W R wwar @1 uRygg W
e <uid € foh fohell &g o ThEmM =reieh 1 Uil STl derg ()
SHAMI T ST SIHE FIE o &Thel (A) o SFEhHAMUE! 2l
S1eiq

Re< | (12.8)

aa Re«<1/A (12.9)
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TR (12.8) 921 (12.9) i GAfSa & W gH Wl gl €
R«% ol R=p% (12.10)

Tel p (V) erufcehar feerier € o =mereh o qiel w1 Sga wiakiershan
F8d €| UfIEERal 1 SI 9 Q m 81 I ferdt ugred w1 stfvrenerforen
Tore 21 g qen fasrge 1 wiiehdr STeid H erdl © TSR qiE
108 Om ¥ 10° Om 81 3 fagd =1 o=t e 81 We qon = oM
fergeiel wrefl o6t wfekierral 10129 10'7 Q m ife 1 et &1 foreht gered =1
TRy qen fiereRar I & A o qfigda & @y ufiefdd e s €

Aot 122 W B9 98 <@d € o oA w o fagrget s wiaivend
ST Il uTqeti 1 STuen i el ¢l fHsge w1 S A W iy
& IUEEA (T8A) T e g€t HRon € o fasrgeti s s fora-sed,
AR e | oEE A e o i o fehen S @1 fer@ wodt
o dqetl o o § df TRHE ST 1 € SuE TR S €, St i
qen TEfafEm 1 SUA faga Seror o foru SuEmT g aret ari o fufor
H foren @ 2
AU 12.2 20 °C R 3 G0 #1 Sgd GiRIeekar

<ATeTh TR 1.60 x 10°®
HIR 1.62 x 10®
Tfafem 2.63 x 108
A 5.20 x 108
frenet 6.84 x 108
TRA 10.0 x 10°®
EAIEE 12.9 x 10°®
Tehd 94.0 x 10°®
EUEIE 1.84 x 10

Tasmad HiEA 49 x 10
(Cu @ Ni 1 THemg)
TS 44 x 10
(Cu, Mn qeI Ni &1 fH=1q)
frnm 100 x 10°¢
(Ni, Cr, Mn @ Fe ! ILEIG)

Teregaarett GOk 10% - 10
3R 10® - 106
Qgﬁ:ﬂgg 1015 — 107
TIHES 1012 - 1018
TS (Th) 102

« 319! 57 HMAI 1 TG FIA T PIg STavIHdT 78] 81 57 Al BT STINT A9 3w
9ol & 8 A & [T F GFd B

form
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3ETETUT 12.3

(@) af% foreht foe woa o o 1 TR 1200Q% @ 7@ sed 220V
gia 9 forat forga om0 @m? (b) afs foet forga grex =61 Fpeclt
#1 gl 100Q € @ ' fagd €t 220V @@ ¥ fRad uwm
T

A

(@) & &1 T ® v=220V; R=1200Q
THRTT (12.6) 9 fag@ & 1= 220 V/1200Q

=0.18A
(b) &H & 71 & V= 220V; R=100Q

THRTT (12.6) 9 fag@ & =220 V/100Q
=22A
220 Vo T fogd o 9 faga sca qon faga €eX g/ ot S areft

foega ame & iR W e Jifu)

IR 12.4
e 1S forga €Y foea gia ¥ 4 A faga o/ oar € a9 sueh il
o = fawalat 60 v &1 3@ wwa faga € fhat faga o @ i«
fawaraR 1 120 vV a& w@1 o smem?

A
el o e ®, fawai v=60V, fogd i 1=4 A
3\ & | & e, R=¥=6£—X=15Q

e fawaiat ageht 120 V e s €, @@

vV 120V
lagla%] I = — = =8 A
I R 15 Q

e, a9 faga €t § yenfed fogd om &1 91 8 A 81 W B

ISR 12.5

fepet &g o 1 m & AR 1 20 °C W oEd TR 26Q Bl 9K aR 1
I 0.3 mm €, d T8 a9 W Y hI 9gd FiRieehar #9122 HRoft
12.2 A1 IYANT ek AR o G i wfesemo wifs)

TA
T foan T § 9”@ 9faly R=26Q

P d=0.3mm=3x 10 m, T R &I a8 =1 m

T, W (12.10) ¥, KU T o1g o qR H G g
p = (RA/1) = (Rrd?/4l)
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A ol iaeenfyd i W B Ww B €

p=1.84x10¢Qm,

39 R T T qR 1 oG Y 20 °C TR g WREERd 1.84 x 106 Q m
B WX 122 W B9 @A © foh HAUHIG 1 o Wiadieehdl s A
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ISTETTT 12.6
e U ueped o el [ O A A HRE % dR 1 W 4 Q71 59 aeped
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g dr o fau

3/: R T 7 Y0 1 Q 7
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fopell =Teten o1 Wfede fohe shRenl W R e @2

TuH 31l o J ARl | A TH uden qen SE9 Hie & df T 9 fRed fagd ww
AT 9 yefed i S 5 wmE faga dia 9 gt fran St 22 #4i?
A Sy fopddt dea eremd & 1 il o ot fawai@ 1 ST 9d o fawar@
T GO | SRR ST Y 3 W oAl U yiekiy e e €1 qe SH steEe |
YaTfed 8 aTel foe[d o # &= aRadq ghm?

foga ey den faga sl o are s1eE Y§ o1q o 9 oAl fohdt fasrg &
T T S 22

frafafed 9ol & SW difeast 12.2 ¥ ST U eAishsl & 3R W e

(@) SRR (Fe) qe Hehdl (Hg) W i 371 foed =i ©2

(b) FH-T T} TS ATH 72
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et S99 A e $® W fagd ufmed & ar o 9 on e 98 3@
for fret o § Yaifed T arel faga o) &1 99 9 YR 3§k
Hide den SHer T o ot fawal W fRk s 21 fafay yeR
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)
I y 1
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12.6.1 SIUTHA H HWATSA UfaiIereh

el g GieIEreR i Sofiehd | WA @i € o uRgy § yerfed foe@ em
®1 1 Bl 87 IThI qod Wald @ gl €7 omsy 3 feefetad
fSpamehardl 1 TEEal § WHEH 1 YA i B

foraTeRea 12.4

faf= wml o 99 dfaiuehi & 9oy ¥ Sifewl o= 12.6 ® fe@m
AR 52 Teh oedl, Toh UHIST a1 Teh T Shsit | Gt sifsg)| 3mq
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