cPrL

Cahier de laboratoire d’électronique 1

TP effectués :

- TP_Sim 1
- TP 1
- TP2
- TP3
- TP4

Ambrine Douhane
282708

Professeur : Adil Koukab
Semestre : automne



lf Lo 4 tl&\/ﬂ:«maw» ldir of . PPN 7\,0@‘_{1 binco ey

Cfm e 1.

PULSE(0 12 2201m 0.01m 2.50h 5m)
// /

//

Y,

AL

T Ui Ly — 1 @ | 390

=

X d e o [0

il L 71y 01, 51 i f







.ac dec 10 1Hz 1MEG 160n

i I it
| AN R2< Tk

Al
/'\ f o ".JJ! /a[\:\/\ AAML AN e o

Aver 10 f g | gw ok

o\/\,,r { /f/,_ ‘\/V\ I Lo a{ B

_/u )uw (s A mv\;uwd : J “}/" e U 4“ ""35'"_,," Rt
/ o 14 / wwjﬁ IARE]L “/ /f- 085 115

|

| |
(),/‘»r»-,(‘/’?.r,f/ﬂ(.t Vo La At 0/{,3 ! Vw() L« b\ct(l o v © 100/8

|

m\//v// ~i/1r‘C' o - L0 0(8 }

l

|

v
( Y
. TS : ’ il KT
P 111 o A 3 A R I
) LIS Paifin

el ( “ /~ |

l'\ (R 99HJ5, 7? .22“']_!3:,6 L 1089 H/




[ [ ] L T TR T N A | | | T
| u _ _ : _ | _ _ _ 2
TP _ /mmfﬂv | || _ — | |
ML | | ) i | K
3 %ﬁm < | K | | T | |
..W _4 <« A~ ;J/ JAA & _/ | _ A =
& s i M ) i | ﬂ rmo | | ! 4/ | | |
§ IRERERE _ _ J o N
[ ™= @ T . m 9 1m g < ; ...ULU. Hhaw]
3 ﬁ - I3 | o ~ | b
o> ] I 3 S - | AN
< E 1 Nt [ 3 * - /| |
=) L1 i L] 2 ¢ i ] |
| P Ul <3 N = NN
. | | ! 7 2 , ~ = - _ INL_|
[ [-d | A | . ﬁm, ¥ U 1T
_ < L|‘ HNHHV »( , € _ ) _ T~
: 5 ol | M, e SN | 111 qu £l
i = L | BP . ZELEERR AR | L]
% o i [ L=FA B! 0 = 1] EREES
| < [a]l P==aRnll RN EE E¥E
o , _ |v= i
-y : \& q s _ _ | 2
il . ! _ 3 T i
J W : = ﬂ[ﬁ W . m i r,m T i ﬂ ,'
- - | /l.ﬂl it |- - 2 ! |
S - | /Z/ | 4 S '3 I L NLT T <
N | _ » o~ I a |79 ! . M' _ | | . J! H
) _M \..\.‘ ,dl & M | |~ _ ! _ |
< .S = _ I \\\\\ S |- \¥ [ | 7
= M J 1 A .,\\\FHV\'\. | N,I’_ |k.1 i ~% — i J .i
B Km KT B o | o H EEENZN
| m- 1L /,/!/! N | ‘o M A N I l.M ! ! 71(_. _ = _ I. !
H NEEERC - NNINER §:SKSPNSE) TNEuNNN ANNARENEEE
l SRS w | [ ME S+ 1S [ ol o | || |
NI sic I
= S T8 TF L [ |2 N 11
B Av i ~B i P - , I_
| 5 _ =i | |
_ _ _ | | |
| | ]| | ||
“l \I l.l\l/_ ld \J\‘ ! S R | B N
| L] i || | | Ll
_ _ _ , ] M ] | 1




|
|
+
|

|
|

|
jf
-
}
|

ol mitaana | da ||
|
H

(

L

—

r&
C bty |
(]

A
R
Bl

1T 1
|
on
ALy |
|
I
gt
MAJ PEVRLY Y|
Jl =y
| vide)
NS ”
AW
|
5
A l:‘
Lt wllr

L

|
) of arlt)]
|
|
|

|
|
.:yaMx.
e et
|
o bo

TT1T1]
|
o
%mﬂph'
4
Whﬂa‘ T
\ |
ma
|

B
L
rnnomk
[
e
|
|
\
|
J

o
'; 7Illla’

A LA Aan

"
;Jm
‘ﬁ;%@

M H
:lr
=8
g

&
e
I

YN
Lt
!/M.QJ,&%Q,. A

N

g
| =
b

|

4».
-
-
|
oy

|
—
il
i)
|
L
}H"M ™M H
]
3e
|
1

+ v

x|
L
b
m
I

J
v? o [at

 bmaren g,
Lo

— 1 4

|
o At
’-?"-h—v-ﬂé
4+
7777i%77
|
l
T
HEEN ||
| l
| K;ﬁ 1]
| | — —
- | |
|
lnfo‘
=

tl(pa)

\

= |
- I i |l A | L " ﬁ
| & 2 W | O -
[ _ M' Lif i ! |m|| | L | & \”T_\ |
! 1 AM. ! ..’l@_ rlw - e
, , , \ , £ 7 . - | <
< L , I ANEEEANNEEEYE

El g NN = T
e : _ , | . , T
N IW- I TIPS T T TP TTTT | HlEanBIC, ENRRESRINNEEN
N | IEEENNlAEANENEEEE N L NA,‘ HE3N
] | 1 [ | | L] 1T LA L1 L] | i
| | 1 1 1 O O I I HELERETENEEENRN
1Tt ritl ENEENEEREEN L1 T HEEE=" ]
| | - i | L1 . |




&, of

- /o
oK e |
|




T sl

~ Huow

/

dApAMNML DE BODL (A PHATSE

90

am X

?,Tb‘huh

I

‘\'I'EE,\

NAaGpamme DE Dot (w

4 5 6 78

9 10

f0

AMPLITYDE

4 5=57son',

70’

2

3

()

4+ prrewnan

- iy

dB) 10"

Q!

-/\nl‘—-

b

_le

.//

=30

- {0

e

|

ﬂakm

E A l']EI‘,A\

n

35 6 789

14¢*

3

4 5 6 7809y

10* !'( 2

3

4

3 6 78910

lo©




(= H £ 1 1 I |
|| A _ | | |
_l. - \uv/ i | J L l.( [ 3 \_/ |
{ = “ 'y I.v\l _f| e M _. %v nry - ; f—— —
_ 1 .‘M 0“ 1 . ;
| < S x| 8 | |
i . 1 ad- 4 f |
_ i S [ 3 [&1d D | |
+| 7 |/ d [°3 | |
= LT T T | NN
e 3 K R | |
( LS | | ‘ _
AR S A
w I = N
X \ 1 L v b \lv/ _
-5 ¢ | T8
| < \ 4 _ |& \W
Ky = ke r I L
MilRE SIS TS |
& = R _
A = r | pF | Y N
\L | _ !
" | _ | _
. | /ﬂ !
3| , | _ ! M
M * _ _ " _
A g | _
I = = i
_ N - 2 _
1 I# _ =~ | I _
_ . = ™~ Ar’ _ |
T® 5 T
| Y s i Y (8 | | |
L1 L | | | | _
mw T v *' = _ _ | _
) | _ L _ _ | m
@ < + 1 ﬁ | | !_,.
! = T, = _ by - | _ A
_ i | | |
L | | |
= _ | _
| & [ b | _ |
E3E! | | | | |
T ] 1 i i ] ' |




1
< _ ‘ ﬁ <t =
| S | | T = >
. | > 1L\ = el
NI [ | | R T = K8 BER
L1 ES HEEEN I | L= a v EEEREEEA N
| _ | | | | | L[] | | _ o I [ Y EEDEEERFERRraaEn
_ HREL BEER | N PHEEFIE N 3 | [ T T3]
| L] | | | o S w hEkEENEE 3 1]
~ | _ oy Ll lesNeld [T ] k |
_ «MU_ | | [ ] ,_ st | [ INF [ L= B T8 [ LL] g [
, ~- £ — - . NI t S - —O & B = CUN SRR S T— i : :
| 1t | | 1 | T T T s I 1S IS T T L = |
| | o _ | T IS, | I~ ] ISEII 11T b _
| LN 38 | | sl | [ Ld T [ RSN 1 |
| L.w S | ‘ HEN =l (g [ IXY [T (8 [ 7 [ 1™ 1] 5 R
LS 3|l . | | [ 4 LA T == T ITTTdT]
| 'S s ~ | M~ g AN = BN . I
| W.M | ¢ |- | 14 A O
K | | T ; T [ & o JTA I TTT LI F
T TN EEENEEE SNEF ENEREANCEE NENENEN.
| ST | L W FEXEFECEEENENEREEREEEE
. <1 L | hu L] J = AR T T[] 1
rHNENE | I ele 7y | 3 [¥ ¥ [IE b | | | 9 1.8
| Tl 3% | L3 LT INNE NN . CHEFEEENE 13
R _.M | . ~ b~ .Y [ I3 [ 7 S [ [ 1] = |g
LT AT T ] =, [fls t' Y TS TS T T & T ] T
LTI T 1S SEArEErsERENE HEMNSEEEE P ]
EIE 1§ [ 9 k g [ O] | k3 T F | | [} o | |
~ ) | 1! ] = L1
_ _ M " _ _lil,fli _
= il | ~ ~ | EEEEEEEEE < N
- i | |~ < < | O I .
| = | Il I |
J L | ? s | Il _ | | !‘I
L] ] .._. N | B (I BENNE )
W , | ﬁ , , | f
_ LIS |y B N W= L1 ] |
T 1 - -




\

ot | |

Ax fenslon  wnvmn

o lea(33):

'vjl,r | ||
I

WZo
|

]

a
I

| j@ L

P

j

l

7}"«5‘-"‘31

!

e

-~

L

|
|

AL

\ A

1

MYNAUWALY | @

oae | At 10T |

-t —

e

[

VA
P

|

\l*

A |

,i%n

b ﬂuV’\o"
wh

.. ' A Fln

awd

| ﬁ&r«:

1

~1f Om

< | | | L |
£ ] HEIENEEEEINEYENEE
RN 0 I . I I
, , 7 , * | 77~, ,, _ [ |
. N AEENEEREEEE
o i B |,|..WI _ HEN | 4 1 L
[




\
1 - / &‘.\, uland 1) _W\'ﬁ:—(. ] ?Jﬁ'wu il
= —
YL_ i N0 3 0 IR 2NN |
Lo 126 1,5 58 ]
I e | 34 | | 13, 230 HE
_J Ao 611 19 | 2200 N
| y Joo BELY 1% IREUNP
t': , 4000 (2143 1 ) .
B %;_ ro00 24415 b, § 190 ]
InIE /000 6o 431 1,4 g
) 40000 1132 % 0 14 )
i
|
IN i_ IREEE L
? | 5 S
| I I | N |
l
. “I _ I | | i
iR L | e




Magnitude (dB)
o

270 jam—

|
225 |

Phase {deg)
3

135 |-

90 &=
10

([1&40)

anas

+

Frequency (rad/s)




I

|
L 4ol

|

9

X
3

|

-

LAAA-

LA =3

3] 330%.12.

'A—O'.

IS

Ha | e a A

Ve

‘A'." 4.,/&! a.A

'T-m ARy

T '4[.@1\“1";/;41

——
L

;&

!
T

1

EE

L7

1

1L

NIy R

)

[ 2N

m

I~

OV o

0

5 o | Ha
_ _i.’_ﬂ A AL

3.7

Bode Diagram

a2l

102

10!

g0 b

109

Frequency (rad/s)




4S9

ZW"ﬂL

-~

s

N - l,.\V

dg

AJ’ 2,

I\

\/ ¢

7!.@.1 Lo V! P

A |

Aok (e
Y __-_CL( vt'l.ma

)

A J

albdn s A ion

\

AN

4

44“'

[onk

(s |4

ovan

VI

_ v
_ 1
<X M” : . 8
| [ ] het [ [ ]S 3
_ ln_w W & ./ﬂ | |
_ b . |« ! b M- 4 ‘&
_ \J\ —— [ _ N ~ < " ¥ LI M
—g¢ | < | X L L
= _M. \ |
- ..IA ! A
A/,.. ﬂf [ o ’M fﬂ ; m
T ST T _ r [ 3 ﬁ
<4 13 S-Sl | 13 | ]
< , -~ d [0 M-
3 S 3 S X
== 1 X s~
T DRnERER CHERES
. LS ) ; )
2 [ NS - O
1S 1 1 ERGENN )
[ | |
_ ] T

-1V,

AY

LR
V-

,.'AAI
Y ¢




|

; Hinnt

L e ”73 ‘ ib\':of _f'vim[fhmx- 1 | N :
1T ERIENE RN * =
Ll [ | 1 N p
B Al ] b ]
| i NN Ll 1 L
- i . |
| SiaEE - I L
| [ HEm™E | ) 1 =
S Dt ek Ao plnobirn | | ne
l 1= = i = s | | |
AREENE RN L] HN L LT |
| L L e S LV v A Ll
l Vee o 1|
i ' o ) s L ﬁ’l < S)_VL Rl
| = 1 fil ﬂi@ = _;l "L =
: I N N 0 - :i
| P e
B e 1 ?‘ﬁ P il oA T < 00
et L L Vil 4 A
N ‘ ] e | ‘P | 2. = i | = 1 vee | AV i
= ; }..V:f |._/x_ =l
I J L | L b i
Z | '
= ‘ ’_ —‘ — — \ — —— p—
- i - 4\’) [U'«D 4; ;M»"(, g(—--d. ‘_l)?‘\'\ - VAL V . | \,r'NTL I > \[ { {
i [ [ B . . | -
= _IL_G/DVW‘ZAMM: &= Vow‘» V-0 “ -
L1l | —— | , — il 5
DU e Ve oV = W Ve e
5 = P oA ! _yﬁfLu‘rz. - .IL,%'! 1 [ ure
= e
- I EEEN [[l_un}-t 24 _ [ - | . L
L4 b | l [ S | ‘ | i [ el
L Dl (V& hand (e | e | L (Ve | e -
‘ L | S N ) J y; Roane rfL Ll
| ? A = |\ < lAar | 13B.lo - | 3.5V
= | | - ( | ‘6'\1*' | 2]“'5 " }
| ‘ ‘ FHoT—
T T e s e S L LT
N A N E - | || 1
I [ | = K V‘M'A’ | Vi 1 Vv Ve ‘ _
n P T T e P LT
| IREARILAIANER7MErNARESINENNS TR EEEE
= | |l = || gt / k- : ' __1/0 LO’S '
I LN | HEEE ]
o | |

o

Qg'

;

\‘
\\) \




I '(L,\' | - ‘ | E 1 . . | ' |

Ditehwn D dosbwe

LA

(AN [l o B k| nl | gan
90,,’0'3..,,..'

T AR TRRSREY RN EE ) PR 2RO

Do {/(. 1 pant P A {u—/.',el'aM.lA. Hwé,&f@{.— !
| |
NEAEEEEEER ENEEEN

[f) 0"\; P r ,/,4-'?1"!.1: ,Vtyjf !Mu .{,t AI:;L(,J':'W\ :

/

) \

7] 1 | |

f Lo Joaan (2 Aar /{flb‘/\/\ " ,{/)’." !7('\ ,&b‘rr\*‘_!ﬁat' /Ir‘&wbz\! Ji
o [ | | | .

| | '( _’U/\\-’_( !‘ve’\"vAmu{m\,w.‘.' | /(‘df\?‘“va ,‘U\.\/\L. ;
|

Jnkapsin iy din //J‘"wyﬁ'!‘ ‘odnlarsd aa wma .,ful,n.nf ek | Ao | TH
| {




LL) {;4\ b{} f/f; /n 1‘7\» ¢k A/7/\&M$aw /,4,4,4 Mm fA/.'H /'(AA

LI Lt /v(f/u he| hadndien {/\L hdpbacd | A [ |4 {Aradt | | |||
1 | Wi T

L[] Illofd [l CL IV T T[] [20 .| ||

/ﬂzvn%( : | | |//L\; '

_)3[ /wau i?]v{'_\_"“- dan /}\,m/(/é /FPEI) NN ||

ERERLN | 7C;” 1T TG

- r'/ ‘ n; ——I———C’;—.;}—— I —

| | . ‘ | iy |
‘ D, W {r—-_,_
\."; =—n .} | | ! ¢ | ! | I |
| ivdra < . I - i L
{La 8] Dy ’ T I i 11 ) VT
= } 3 3 "\Il_t S = } et H I £ | - I | = e s !

| I TP < 2 I R T A A X AN
* A n

| [ |
Al ( VAL M L-u-\ BV /f‘"’ i

,W.,...q,,... L L ey
N i:::: L= My ro | LU TP LN {0
| '9“ L | .

J‘v

NEEE '. ANAR o
'('Ap Pe(900’) 4y 0z L L w ]
| T E .
|| -;bavu. G “u{/t”.'{/t‘?!— Mv( | /‘V\Il"!.[ef;"(i&‘ !‘hW "’*"i »1( ‘?le‘ﬂﬂl_;”“‘- ,
|| . . . . | oA |

ARIITN f’pw\, (} me:,v{ J4m‘v‘x A 7 /91.4?, |

/ A A

Ar) Pg-\,-.z\ /A/\["@'\‘{\ Aok /( J_‘./el/u ew | da jef\,'{ A A | Ai?be'.L. -L’ L/fﬁ
Ly dnt _vz_n:/wm 3 T O
(F) &3 \/llm L Tao Clew Vo | | V—‘»‘—
i |

(A L I 1 T (el L L

2
s




—
i

A < | _ jES | J b
| ol | ; 13 1 | |
| ; _ | 2 | |
| ¥ 3 [T 1 B T s
_ G _ M.’_ L= 7 A | _ IM
_ _ VL b i) — | Il . 4 | A
; 3 1. | _ _ =3 ex
| ; " e—. |l _ ; w | q | ™7
4 , . o | .L.« | _ = - /m _ n/r_
i ™~ | IE| ©ls I I |
I . , A _ 5 ~ _ p
& | X = ® ==
[ ] || . g SRR i | 2 i o | e
4 [ | _ <U| | | Hias T 1 T
- » . | W _ P
g9 g | | g 1 >~ e _

L9 [« D[] 1 X <y | | | | < -
< m W M[ O 3 | _ 2 | g | Dum. <
R 10_. [ M J | m — _ 1iJ A.Lm & i & .m

_— ru 0 , T 4 5 i i 7+ i 'J I.MM [— u 4
[ M [ ‘ r I "] 1 ! | q ! = <>
] 7[( . | _ | . n/ _ s o -
o I | | 3 : _. | P sEENRN) 1
[ _ ~x! Wu“ PI..W X l._.. _.V ) \__/ & s
i i "~ . T : pl y
T . | & ) | g i3 _
3 = /N L [ 11 i — % %)
_V < | , Ww_ _ : v ./ _.“H.,q_ ~ ¢ S
Ul ! e _ - (O — =
| _ v _ _ [ I Y o
. 3 4 — A'
= | & g, | I L | < Eqd
EFEEC | e o | = _ &£ El
| T | _ _ | 1|
_ < _ _ .ﬂu_qv > A = |
7 i | _ _ | | A
i | A , |
| | | . | | |
1 . | | L
_ | @ _ il




f(w«f\i( s {a‘Uw

3) c) ,L-)

Bode Diagram

I | I i |
y
.\\
L \\ -
- .
\.A\..\ ]
\\ \\\a
3
i /_ | 1 il £ | !
o () . (®) o O Vel o ) o Uy
2 i & RN N S e
(gp) spnyubey (Bep) eseyd

10’ 10° 108 10* 10° 108
Frequency (rad/s)

10°

10"



| § | _ HERER |
- g | _ 1 |
= | > j O 1
| 1’41 | - N _ | | |
| [ _ | _ | ||
9 | N i
_ 4 _ JV._ o _ ! _ _ |
| | K ol | || |
| | = I i =N |
_ | I = |
| ol N ~_‘_ i | L] | | _
| __ ﬂJ_“ ~ M- L @ [ 7 _
_ " i _. ~ _ W. _ _ |
Ll | CL LT (] |
| TS e | [ [I[STNHTFT
| | TN LIg [~ EEEECEEE NS | |
_ | “ AN w ) i | ¥ e _ _ |
_ _ HE HEFE lr 1 13 _
i | .| i MJ _ —t \m,, ~ by & e S | ,_
3 | | &)= N ETEEE | |
= _ uw _ 3 ] ~ A _
alnw — M —u
e -l | ~ , N NS | _ bl
= L 4 = 0 w ol 2| _ r.l% IM : _ ! _ _
| REN M \ REEE 3 3 | S 11 | |
| _ | o _ ¥ -_ > “ ) la_. ¢‘ML.PW .I.mw | i _ 7
. | 2L L[] ded 1] Mo lw 38 R |2 | | | L |1
P I PEEENZZENEEEREESHEELR L1317 HEER |
=1 m WS ﬂu Jd 1A (5 (3 || |
| 1 | \ | | g [ Ll (98 [ 1] | | |
J_. | 3 | S O I 1 & | [
HEENIIE G HREEnLENEESdAREAYE 3 |
N il = il iR W [ F IS 3T X &3]
RaiiRndll | EREAN=dRSERSEEE N L | | |
Yl o = < EECEEENEEREEEEE
| | \ i i | | [ i 1_ _ A _ _
HEEE 1 ) | | | i E HERR RN
i _ [ | | _ |
P e W - [A B i
\ | _ . | [ s |
| | HEEREN | K | |
i ] ] [ | | [ _ Ll i




I'

-

al

J 1 L
{
38 Fhiad 1

u

|

3,

]Jm*
[ | [
i —

\
| EREE
T“I|J:FL

|

(Aﬂ_‘c: ,.i 1

- a3

(am

A0 =

1
. '42{‘»*
h

HEZ

w
S~
¥
=

h-s

o g
|5
=
o
o
I

1 T _
4 |
b (I |
|
. 3o
710 .
i1
1|
|
| |
_ N
L. . u %
28 ¢ °© & 8
(6op) sseUd
— *‘|_ -
EREEENEEE
HEREREANE

Y— i}

|

e T | | e



(T3 T
SEENEEES
RN EE =

Il I
.i|h ndl L < | _Iil‘_
| . | I
Mg EED
AT T
|| 4‘ﬂ14mm, I I T ) -
riiNg RN
| f.ﬂil [
l7@pl 1|

.|”wl| S| | St

T T T L L TS o T e A3 S TS T T
EEESC N ,hlx.w,.ww.J,wp | luw+Ag.w;V!L;.WJ@ -
TT T T IS Tl 1T TS [ [8 % 15 Pyl ..J,||V,_V\.L ] [ — I
- T B ‘ ,.u | BEEEETENEE] T d lw_; . | Iiml-m fl
i = AEENEE M L EINER | wmflfwtk ENREEIIEIINERER
: T = TN T ] HE3 .|IM =T ] M | LS g T el L[
ﬁl,l Q ! ,P\ sl L A - | .M } o 2 S ! U g —=t * B
I O W VR W EEESIEEKSEESE RERARESREES
I A _q_/|A|1 | | | .m W T i (. = 1 | T T Am — 2 |||Kl|||
I . e s S AT B S
p— e == | — | = =1 -3 = M [ Ll |
—t i _ , , 7 [ | 7 J . . i N 7T - " < L Uy | |ﬂl| I
| EE NN B EEEEE
i 1] 0 0 1 1O 1 T A A O I e
e O O T e Eamme
47 r A T | B 7 ] | 7 * | | | L1 1 LR _ ‘ 7
— AJ. . W [ | A| | 7|, | i | J .
—1~ To= T 1T | B | dEENE | | S -
“ T LL_| RN LT ] lﬁ# | RN | ] | .



N ERE BCBRREEN B | BEl
o g e = b 5 ,. ._ sy e
. IS m m | . _nw B o | [t ! )12
_ N REs ENEEE RN Ty LT _
M\[ ,‘ *\A. .‘, _wmv _ | » ) ] _ _ _ ,
" | T3 18 14 ¢ [3 g L1 _ _
A HERE! § [ [T [ T[] | |
= T13 ndEENECEREENE S NN |
ANEENEREEELERES N | || |
3 o  Enilh SCENERENCEEN |
= L4 uyo | I LY | mim BRENEN | |
[ Te 1 [ [3 ..MJ_,.A 2 : | | |
i 5 _M | g 1§ L 13| [ | o | |
: HEEN J N[ I I ST I T[T [1J] | |
Z1=Y | § g |23y [ ¢ | 13 | = | | | |
.ﬁ ﬂ. rz p) “.f M IuM ‘A _ m . _ _
By ~ | | B . | i -
ST L 1] EE |
> ailNERE - S | | _
P o[ 3 [g | 1 . | |
m < m.lJ.\l _ % A _ < _ < _ _
d Ly 'Y | | e | 1 || |
Jd L [ & | LTy == | I3 | _ .
: 4| | Sina i I DTS | [ e~ T T |
SR T T = E | RN
= 4 | S H _ _ =) i | | | _
< PFENE ENRen==SEFEEL L SN - CErEd
o l_.m um _ E=mmflNEEE=ER | . | _ |
ST S el | | =l INENE | 1]
2L | =l N E | L] |
£ § = on 7 7V ‘¢ - A3 _l | | A _
<[ [T L | 1 I S T3 [ EEEEN
L B CNNES =] £ JEE S | N |
~ A T | EUEEYY | |
N | N | _ _
. RN _ <t , | |
| | | | | |
| HN | | _
i _ _ _ _ | ﬂ _ A
M . _ _ _ _ _ | ,
| | | | | l | | |




