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This was the experimental study to construct and to test the effects of multimedia
computer assisted instruction on the topic of semiconductor diode in electronics course 1.
It was divided into 4 units. They were unit 1: Semiconductor characteristics, unit 2 : P
type and N type semiconductor, unit 3 : P N junction and unit 4 : Diode characteristics
and Methods of making diode.

The respondents of this experiment were twenty-four first year students in
industrial technology program. They major in electronic in diploma level of the academic
year 1999. They studied by themselves from the multimedia computer assisted
instruction which the researcher constructed for 4 unit. During their learning, They did
the test of each unit. They also did the posttest after learning 4 unit. The scores of the
test and posttest were treated statistically and analyzed.

It was found that each unit in the multimedia computer assisted instruction had
the effectiveness respectively ; 85.12 /87.50 for unit 1, 88.09 / 85.32 for unit 2, 87.90 /
87.10 for unit 3, 89.28 / 87.90 for unit 4, The average effects of all unit was 87.60/86.95
which was higher than the set criteria 80 / 80 and was acceptable with the research

hypothesis.
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IDRDUN n, n, u L U/ n, L/ n, B P
1 3 47 3 36 1 0.7660 0.2340 0.78
2 3 47 3 37 1 0.7872 0.2128 0.80
3 3 47 3 10 1 o228 07872 026
4 3 47 3 34 1 07234 02766 074
5 3 47 2 9 0667 1915 04752  0.22
6 3 47 3 36 1 o7es0 02340 078
7 3 47 3 22 1 pa4ps1 05319 050
8 3 47 3 35 1 07447 02553 076
9 3 47 3 34 1 07234 02766  0.74
10 3 47 3 35 1 07447 02553  0.76
11 2 47 3 11 0667 (002340 04326 026
12 3 47 3 36 1 07660 02340 078
13 3 47 3 33 1 0.7021 0.2979 0.72
14 3 47 3 20 i 0.4255 0.5745 0.46
15 3 47 5 35 1 07447 02553  0.76
16 3 47 3 34 1 07234 02766 074
17 3 47 3 33 1 7021 02979 072
18 3 47 3 32 1 pesog 03191 0.70
19 2 47 3 10 0667 o128 04539 024
20 3 47 3 31 1 @596 0.3404 068
21 3 47 3 19 1 0.4043 0.5957 0.44
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AT 6 Lmmméﬂmqﬁmun%mu%ammﬁ(B) UWRTAIATNENNGNY (P) 289U LLNARDL

TTUINNGEUY MensFaud 3 (FesantiAeessensa A WL AneagauiuinAn AL

- Y
LTHUAITIUNILRD 50 ALY

py =
1DAUN

n, n, L U/ n, L/ n, B P
43 2 48 12 0.5 0.2500 0.2500 0.26
44 2 48 10 0.5 0.2083 0.2917 0.22
45 2 48 35 1 0.7292 0.2708 0.74
46 2 48 22 1 0.4583 0.5417 0.48
47 2 48 25 1 05008  0.4792 0.54
48 2 48 13 1 0.2708 0.7292 0.30
49 2 48 35 1 0.7292 0.2708 0.74
50 2 48 36 1 0.7500 0.2500 0.76
51 2 48 35 1 0.7292 0.2708 0.74
52 2 48 35 1 0.7292 0.2708 0.74
53 2 48 9 0.5 0.1875 0.3125 0.20
54 2 48 35 d 0.7292 0.2708 0.74
55 2 48 34 1 0.7083 0.2917 0.72
56 2 48 38 1 0.7917 0.2083 0.80
57 2 48 20 1 0.4167 0.5833 0.44
58 2 48 11 0.5 0.2292 0.2708 0.24
59 2 48 36 1 0.7500 0.2500 0.76
60 2 48 18 1 03750  0.6250 0.40
61 2 48 34 1 0.7083 0.2917 0.72
62 2 48 20 1 0.4167 0.5833 0.44
63 2 48 34 1 0.7083 0.2917 0.72
WIABINRIUUNTBILLLNAGELBRNMT  (B)  (uuEe  AnyToyetiumna.
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AT 7 LAAIAIBIUNARNUUNTRAALBINUT (B) WATANAIINENNGIE (P) T8ILLILNAGDL

Ve . o oo - am o = o
TEUNUTUU UUAELNITITHUN 4 L?@Q@N‘UﬂT@QIﬂI@ﬂLL@Zﬂ’]T@?’NiﬂI@ﬂ nNaaduNUy

%

=S nﬂ. =) @ dy ¥
UNANTINLABLILUITIUNLRD 50 AU

fogeud n, n, U L U/ n, L/ n, B P
64 12 38 9 17 0.75  0.4474 0.3026 0.52
65 12 38 11 26 0917 (6842 0.2325 0.74
66 12 38 11 25 0917 06579 0.2588 0.72
87 12 38 12 27 1 0.7105 0.2895 0.78
68 12 38 12 26 1 0.6842 0.3158 0.76
69 12 38 12 27 1 97105  0.2895  0.78
70 12 38 12 24 1 06316  0.3684 072
71 12 38 11 15 0.917 Q3947 05219  0.52
72 12 38 12 24 1 06316  0.3684 0.72
73 12 38 11 24 0.917 06316 0.2851 0.70
74 12 38 10 23 0.833 06053 0.2281 0.66
75 12 38 12 25 i ges7g  0.3421 0.74
76 12 38 10 12 0833 (3158 05175  0.44
77 12 38 10 12 0.833 (3158 0.5175 0.44
78 12 38 9 10 075  p.2632 0.4868 0.38
79 12 38 11 23 0917 (6053 0.3114 0.68
80 12 38 11 25 0917  (p.6579 0.2588 0.72
81 12 38 11 26 0.917  p.e842 0.2325 0.74
82 12 38 12 23 1 0.6053 0.3947 0.70
83 12 38 12 27 1 0.7105 0.2895 0.78
84 12 38 12 26 1 0.6842 0.3158 0.76
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2527 . 84)



111

) o

e B ANSIUIARILUN
RTUIBAUNADUHULN U

n, A1unAuRaeulitunuet

' 1%
2 2/ s g

U {uiuauiindeseudetiugnesenguiitnunmst

L Suousuiindeseudetugnaasnguiilddiunoel

MANAMNENNNETBILILNAADY (p) (FAl ALYUA UWAZBIADLY @ 8BA. 2536 : 179)

We P A1A NSNS TRLLLUN AR L
R {auiudisaunvindeasudatiugn

N [1uugGouvianun

k23 dld ' ° < 1 o Gl 1 < 1 =1 3 d‘ hd
PBADUNNAIBTUIRIUAN WNINUUTANINNGT 0.20 D83 N UTDF2UNATNITOINLLA

2/ 1% t 2 (4 ' <l :’/ 2/ Lo o
@J?’BUE-EJ?@‘U?L@@ Nﬂﬂi"?ﬂg’)'\‘ﬂ@ﬂﬂﬂ‘ﬂ@duﬂﬂﬂﬂ@ﬂ‘Ui‘Z‘WJ’NLTEI'LWN 21 49 {ARIUNR

U

k% 2

o :// ] dy ' d”y i 1 1'% = ' £
RULUNFNLUE 0.2 ‘Illﬂﬂl]\'i‘]]Q?@UELLﬂz‘lN?ﬂU?ﬁﬂﬂﬂmﬂﬂ LASUDADUUATAINLUININEITEUAN

a

0.2-1.0 lsdegevnaursori WFiduiuumegeusswinedey winan sEeaui 4 Seq

autipaaelalasuaznisairelalanarunu 21 4



112

TN 8 memémwﬁmuﬂﬁ”y@ﬂ@uﬁamm%(B) LWAZAIAINEINGNY (P) 1RULLLNARDY

o o . o i 4 e o A o o o o o =i
VRAITEU VURINITLITEUN 1 LT@Q@NUMﬂQlﬂ‘IJ@Q’&’W?ﬂWIQu’l w%mﬂ%unuuﬂﬁﬂmmﬂﬂ

-1 Y
LPRIUATIUNILAT SO AU

UBAAUN n, N, u L U/ n, L/ n, B P
1 6 44 6 33 1 0.7500 02500  0.78
2 6 44 6 32 1 0.7273 0.2727 0.76
3 6 44 5 13 0.833  0.2955 0.5379 0.36
4 6 44 6 31 1 0.7045 0.2955 0.74
5 6 & 5 9 0.833  0.2045 06288  0.28
6 6 44 6 33 1 0.7500 0.2500 0.78
/ 6 44 5 18 0.833  0.4091 0.4242 0.46
8 6 44 6 32 1 Q.72%3 0.2727 0.76
9 6 44 6 31 1 0.7045 0.2955 0.74
10 6 44 6 32 1 0.7273 0.2727 0.76
11 6 44 4 13 0.667  0.2955 0.3712 0.34
12 6 44 6 32 1 0.7273 0.2727 0.76
13 6 44 6 30 1 06818 0.3182 0.72
14 6 44 5 22 0833  0.5000 0.3333 0.54
15 6 44 6 32 1 0.7273 02727 076
16 6 44 6 31 1 0.7045 02955  0.74
17 6 44 5 29 1 0.6591 0.3409 0.70
18 6 44 6 29 1 0.6591 0.3409 070
19 6 44 4 12 0667  0.2727 0.3939 0.32
20 6 44 6 28 1 0.6364 03636  0.68
21 6 44 6 17 1 0.3864 0.6136 0.46
WIANBIUIRRUUNTBULLUNAGBLBINMT (B) (uouda Ay loetiuanas
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2P NEe] meﬁﬁémwﬁmun%muﬁqmm%(B) WAZATAINEINGTE (P) 1BLLLNARBL

o o . oA = £ o o = c  a o o =
VAUTEU  UUIBNNTITEUN 2 LIDIFITNIAIUMLUN LATULULDY V!‘/Iﬂﬁ’ﬂl]ﬂhﬁﬂﬁﬂ‘i‘:f’]‘ﬂ

d4 e Y
AT UITIUNIURD 50 AY

% .
1REDLUN

n, N, L U/ n, L/ n, B P
22 6 44 19 0.833  0.4318 0.4015 0.48
23 6 44 18 0.667  0.4091 0.2576 0.44
24 6 44 31 1 0.7045 0.2955 0.74
25 6 44 30 1 0.6818 0.3182 0.72
26 6 A 24 1 0.5455 0.4545 0.60
27 6 £ 30 1 0.6818 0.3182 0.72
28 6 44 28 1 0.6364 0.3636 0.68
29 6 44 31 1 0.7045 0.2955 0.74
30 6 44 29 1 0.6591 0.3409 0.70
31 6 44 19 1 0.4318 0.5682 0.50
32 6 44 17 0.667  0.3864 0.2803 0.42
33 6 44 31 1 0.7045 0.2955 0.74
34 6 e 32 1 0.7273 02727  0.76
35 6 44 19 1 0.4318 0.5682 0.50
36 6 44 1" 0.833  0.2500 0.5833 0.32
37 6 44 30 1 0.6818 0.3182 0.72
38 6 44 26 1 0.5909 0.4091 0.64
39 6 44 20 0.833  0.4545 0.3788 0.50
40 6 44 9 0.667  0.2045 0.4621 0.26
41 6 44 26 0.833  0.5909 0.2424 0.62
42 6 44 17 0.667  0.3864 0.2803 0.42
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A1 10 UAAIAEI IR ILUNdRRaUBUNUT (B) WATAIAIINENNNE (P) 299ULULNAREL

wAdFIL miblen1sBeui 3 GevantRuesrense A 1BU ANeReURUTNANENTLAY ey

A9BULET 50 AU

faaevf n, N, L Un, LUn, B P
43 2 48 12 1 0.2500 0.7500 0.28
44 2 48 11 0.5 02292 0.2708 0.24
45 2 48 34 1 0.7083 02917 0.72
46 2 48 22 1 0.4583 0.5417 0.48
47 2 48 25 1 0.5208 04792 0.54
48 2 48 13 1 0.2708 0.7292 0.30
49 2 48 35 1 0.7292 0.2708 0.74
S0 2 48 36 1 0.7500 0.2500 0.76
o1 2 48 33 1 0.6875 0.3125 0.70
52 2 48 35 1 0.7292 0.2708 0.74
53 2 48 9 0.5 01875 03125 0.20
54 2 48 35 1 0.7292 02708 0.74
55 2 48 34 1 0.7083 0.2917 0.72
o6 2 48 38 1 0.7917 0.2083 0.80
S7 2 48 20 1 0.4167 0.5833 0.44
58 2 48 12 0.5 0.2500 0.2500 0.26
59 2 48 36 1 0.7500 0.2500 0.76
60 2 48 20 1 0.4167 05833 0.44
61 2 48 34 1 0.7083 0.2917 0.72
62 2 48 21 1 0.4375 05625 0.46
63 2 48 34 1 0.7083 0.2917 0.72

2527 : 84)
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LARIATIDNUNRANUUNTARALBINNN (B) WaTAAINEINENE (P) 18ULLNARAL

o o R - o P e Py - o o P
wRIRL WansGeud 4 Gesantieeslalanuaznisadelalan AnaaeuiutinAnmn

<l Ly d’l k%
LABILTEITIUNILAD 50 AU

dagaun

n, N, U L u/n, Ln, B P
64 14 36 10 16 0.714  0.4444 0.2698 0.52
65 14 36 13 24 0.929  0.6667 0.2619 0.74
66 14 36 13 23 0.929 06389 0.2897 0.72
67 14 36 14 24 1 0.6667 0.3333 0.76
68 14 36 14 22 1 0.6111 0.3889 0.72
69 14 36 13 26 0.929  0.7222 0.2063 0.78
70 14 36 14 25 1 0.6944 0.3056 0.78
71 14 36 11 5 0.786  0.4167 0.3690 0.52
72 14 36 13 23 0.929  0.6389 0.2897 0.72
73 14 36 13 e 0.929 06944 0.2341 0.76
74 14 36 12 21 0.857  0.5833 0.2738 0.66
75 14 36 13 2 0.929 0.5833 0.3452 0.68
76 14 36 10 14 0.714  0.3889 0.3254 0.48
77 14 36 12 14 0.857  0.3889 0.4683 0.52
78 14 36 8 12 0.571  0.3333 0.2381 0.40
79 14 36 13 22 0929 0.6111 0.3175 0.70
80 14 36 13 23 0.929  0.6389 0.2897 0.72
81 14 36 13 24 0.929  0.6667 0.2619 0.74
82 14 36 13 22 0.929  0.6111 0.3175 0.70
83 14 36 14 24 1 0.6667 0.3333 0.76
84 14 36 14 23 1 0.6389 0.3611 0.74
MABIUNIARULNTBL LN AGELBNMT (B) (Ueyda Anyloyatunnas.
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A1919 12 G]’]i"l\ﬁfl’uﬁﬂNﬂﬂ’\?ﬂﬂULﬂu?’lﬂ‘}l”ﬂﬂlﬂ\ﬂLLUU‘;’IW&'EIU?:ﬁ'J.’NG‘E.Iu LAIVATIULIIY

RAZATLLULRALTBILAR AL NN TUAT LI UM ATA TR ANNATI0UUTUUAULAS

VA
Snuuaud X, >—<i (;;)2
1 68 0.810 0.6553
2 68 0.810 0.6553
3 68 0.810 0.6553
4 64 0.762 0.5805
S 63 0.750 0.5625
6 62 0.738 0.5448
7 61 0.726 0.5274
8 60 0.714 0.5102
9 60 0.714 0.5102
10 59 0.702 0.4933
11 59 0.702 0.4933
12 59 0.702 0.4933
13 58 0.690 0.4768
14 57 0.679 0.4605
15 55 0.655 0.4287
16 55 0.655 0.4287
17 54 0.643 0.4133
18 54 0.643 0.4133
19 54 0.643 0.4133
20 53 0.631 0.3981
21 53 0.631 0.3981
22 52 0.619 0.3832
23 52 0.619 0.3832
24 51 0.607 0.3686
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A58 12 (6D)

vnGeuaui X, X, (>_<i)2
25 51 0.607 0.3686
26 51 0.607 0.3686
27 50 0.595 0.3543
28 50 0.595 0.3543
29 49 0.583 0.3403
30 49 0.583 0.3403
31 49 0.583 0.3403
32 48 0.571 0.3265
33 a7 0.560 0.3131
34 47 0.560 0.3131
35 46 0.548 0.2999
36 46 0.548 0.2999
37 45 0.536 0.2870
38 45 0.536 0.2870
39 45 0.536 0.2870
40 43 0.512 0.2620
41 43 0.512 0.2620
42 41 0.488 0.2382
43 39 0.464 0.2156
44 38 0.452 0.2046
45 38 0.452 0.2046
46 37 0.440 0.1940
a7 36 0.429 0.1837
48 35 0.417 0.1736
49 34 0.405 0.1638
S0 33 0.393 0.1543

XJ 2534 30.167 18.7840
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M (C)
Wa  M(C)
X,
S2 ()—Oz
C
NIAN ”
Yalaa S%(X,)’
NIAN C
C
ATUUNAARP
UNUATLUARS

M (C)

!

. Xi(1-X,)-S*(X,)?
n-1 (X; —-C) +S¥(X:)?

AT DN UTBIAZLULLLUNARBUBIN T
t b

ANRARYAZULUUIINTINUA

ArAMILTUPuTRIA AR ATUNUIEYAAR

o’ 3/ :ﬁld 5| & 1
AZHUUIANAUBITBADL nnaluinouun g

t%

AR ATLULANTT IR
2534

50X84

0.603

A1A MU TUTIUIBIAIRRL AZUUUSIULAAR

50x18.784 —(30.167)
50(50 1)

0.0119

ﬂ:uuuamﬁhiQNWQQ%@m@uﬁﬁaﬁi
n—(2/A)[n(A=1)]1"

Lij@ n =8 ,A=5
84—(2/5) [84(5-1)1"
76.667
76.667

0.913
84

n-1

Xy(1-X5)—S*(X 1)
(X5 —C)* + S (X))

0.603(1 - 0.603)-0.0119
(0.603-0.912) +0.0119

ALLULLLNAADUTEUIN G UL A EedugavinaY 0.975
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NSUIATANNIT AN UL BITBHAUDUNNUN ATNIBUBILSUBULRZLAY

NS 13 Aeetunnaan1saadus e da e LULN A e LVAS TEu

WAIUIAZLUUTIN

URTATLLUIBALTDMARZAN  NENN LA UMY AN AINITET Y ANLAELRLTULO LIRS

LA

VnFounui X, >_<i (;i)z
1 70 0.833 0.694
2 70 0.833 0.694
3 69 0.821 0.675
4 67 0.798 0.636
5 63 0.750 0.563
6 62 0.738 0.545
7 61 0.726 0.527
8 60 0.714 0.510
9 58 0.690 0.477
10 58 0.690 0.477
11 58 0.690 0.477
12 58 0.690 0.477
13 57 0.679 0.460
14 57 0.679 0.460
15 57 0.679 0.460
16 56 0.667 0.444
17 56 0.667 0.444
18 55 0.655 0.429
19 54 0.643 0.413
20 53 0.631 0.398
21 53 0.631 0.398
22 53 0.631 0.398
23 53 0.631 0.398
24 53 0.631 0.398
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A9 13 (6iR)

TinFounun X, X. (X)?
25 52 0.619 0.383
26 51 0.607 0.369
27 51 0.607 0.369
28 50 0.595 0.354
29 50 0.595 0.354
30 49 0.583 0.340
31 49 0.583 0.340
32 49 0.583 0.340
33 48 0.571 0.327
34 48 0.571 0.327
35 48 0.571 0.327
36 47 0.560 0.313
37 47 0.560 0.313
38 46 0.548 0.300
39 45 0.536 0.287
40 43 0.512 0.262
41 42 0.500 0.250
42 41 0.488 0.238
43 41 0.488 0.238
44 41 0.488 ‘ 0.238
45 38 0.452 | 0.205
46 36 0.429 0.184
47 36 0.429 0.184
48 35 0.417 0.174
49 35 0.417 0.174
50 33 0.393 0.154

Xi 2562 30.500 19.197
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LAAIAIATIANARAAGRITININY  dadaurscuLLMAReLNAIGEY AL

UszaaAlmangsnssy (Item — Objective Congruence : 10C) (Fasansnesiniinlalen loe

]
o

gilitnTiny 3 A

P
‘iﬁﬂi‘t'&\iﬁ”’aﬁl Teseudan m:umug:‘nmmig DR 10C
AURT  AUR2  AUT3
1 1 +1 +1 +1 +3 +1.0
2 2 +1 +1 +1 +3 +1.0
3 3 +1 +1 +1 +3 +1.0
4 4 +1 +1 +1 +3 +1.0
5 5 +1 +1 +1 +3 +1.0
6 6 +1 +1 +1 4 +1.0
7 7 +1 +1 +1 +3 +1.0
8 8 +1 +1 +1 +3 +1.0
9 9 = +3 +1.0
10 10 +1 +1 +1 +3 +1.0
11 11 +1 +1 +1 +3 +1.0
12 12 +1 +1 +1 +3 +1.0
13 13 +1 +1 +1 +3 +1.0
14 14 +1 +1 +1 +3 +1.0
15 15 +1 +1 +1 +3 +1.0
16 16 +1 +1 +1 +3 +1.0
17 17 +1 +1 +1 +3 +1.0
18 18 +1 +1 +1 +3 +1.0
19 19 +1 +1 0 +2 +0.67
20 20 +1 +1 +1 +3 +1.0
21 21 +1 +1 +1 +3 +1.0
22 22 +1 +1 +1 +3 +1.0
23 23 +1 +1 +1 +3 +1.0
24 24 +1 +1 +1 +3 +1.0
25 25 +1 +1 +1 +3 +1.0
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#1919 15 (6i9)

; . AN EeaT0y
qolszasiden  deaaudedh _ = - 2R lole
AUNT  AUR2  AUR3
26 26 +1 +1 +1 +3 +1.0
27 27 +1 +1 +1 +3 +1.0
28 28 +1 +1 +1 +3 +1.0
29 29 +1 +1 +1 +3 +1.0
30 30 +1 +1 +1 +3 +1.0
31 31 +1 +1 +1 +3 +1.0
32 32 +1 +1 +1 +3 +1.0
33 33 +1 x +1 +3 +1.0
34 34 +1 +1 +1 +3 +1.0
35 35 +1 +1 -+ +3 +1.0
36 36 = +1 +1 +3 +1.0
37 37 +1 +1 +1 +3 +1.0
38 38 +1 T +1 +3 +1.0
39 39 +1 +1 + +3 +1.0
40 40 +1 +1 +1 +3 +1.0
41 41 +1 +1 +1 +3 +1.0
42 42 +1 +1 +1 +3 +1.0
43 43 +1 +1 +1 +3 +1.0
44 44 +1 +1 +1 +3 +1.0
45 45 +1 +1 +1 +3 +1.0
46 46 1+ +1 +3 +1.0
47 47 +1 +1 +1 +3 +1.0
48 48 +1 +1 +1 +3 +1.0
49 49 +1 +1 +1 +3 +1.0
50 50 +1 +1 +1 +3 +1.0
51 51 +1 +1 +1 +3 +1.0

52 52 +1 +1 +1 +3 +1.0
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- ; AN E ety
apszasAdahn  deasudah ~ ~ - 2R 10C
AUNT AU AUA3
53 53 +1 +1 +1 +3 +1.0
54 54 +1 0 +1 +2 +0.67
55 55 +1 +1 +1 +3 +1.0
56 56 +1 +1 +1 +3 +1.0
57 57 +1 +1 +1 +3 +1.0
58 58 +1 +1 +1 +3 +1.0
59 59 +1 +1 +1 +3 +1.0
60 60 +1 +1 +1 +3 +1.0
61 61 +1 +1 +1 +3 +1.0
62 62 +1 +1 +1 +3 +1.0
63 63 +1 +1 +1 +3 +1.0
64 64 +1 +1 0 +3 +0.67
65 65 +1 +1 +1 +3 +1.0
66 66 +1 +1 +1 +3 +1.0
67 67 +1 4 0 +2 +0.67
68 68 +1 +1 +1 +3 +1.0
69 69 oo ea®® o +3 +1.0
70 70 +1 +1 +1 +3 +1.0
71 71 +1 +1 +1 +3 +1.0
72 72 +1 +1 +1 +3 +1.0
73 73 +1 +1 +1 +3 +1.0
74 74 +1 +1 +1 +3 +1.0
75 75 +1 +1 +1 +3 +1.0
76 76 +1 +1 +1 +3 +1.0
77 77 +1 +1 +1 +3 +1.0
78 78 +1 +1 +1 +3 +1.0
79 79 +1 +1 +1 +3 +1.0
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v . . ALY

nlszasAden  deseuded ~ - - 2R loC
AT AUR2  AUR3

80 80 RS B +3 +1.0

81 81 S +3 +1.0

82 82 1+ + +3 +1.0

83 83 1+ + +3 +1.0

84 84 S +3 +1.0
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