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The Restructuring of the Computer-generated Art and Design 
Education in Upper Secondary Schools 

 

YUMIKO KAMBE†1�  HIROYA IGARASHI†2 
 

Abstract: Recent the media developments have made media art, design and technology education increasingly important. But 
teachers in secondary education face an unstable environment due to the lack of total quality management in this field. The 
purpose of this article is to restructure computer generated art and design education in upper secondary schools in Japan. 
This paper describes the defining of two subjects; Creative Multimedia and Film and Media Art. These subjects are designed for 
high school students in art and design courses to learn the fundamental principles and methodologies.  
We used the following procedures to give shape to the effective teaching model in upper secondary education: Analyzing 
curriculum formulation, MEXT-authorized art textbooks and teachers’ manual to find out current issues, studying some curricula 
of higher education to determine recent trends in art, design and technology education. 
 
Keywords: Visual Media, Art Education, Curriculum Design 
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Figure 1� Program grouping of Computer generated art and 

design education 
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.>ɣąȻŞ/ -ɨąď�ɣǙďƄ.ȡǶ?ĒǷFȅ�

10ɨąď3ŤǽǆǓ2ȒDCƎ�Fȗ�ɨȼȭ83ŀȢ

,�Fɣ=CÞBǥ;��D-�'ɩĤŅ 27ĥ2ŧɃǑď

ƿ�ƹȇ 'ɣąřǫŢəĒȅp{��.ȯ;ȶG(¹

ĕ21Bɨąď´ďǹɁōÆĨ3ŢƑ?ɣǙďƄ�ąď3

Ťǽ¹ĕ3ōżƺ1Ȍƽ Fȅ��/�ůǊ�D'ɩ�ĳ

4ɨɣǙďƄ�AɣǙŤǽ8ºƥ2řǫ.�Cɨ�Ȧ '

Ťǽ¹ĕ2"C�/��Ĝɇȋ21CɩɣǙďƄÕƇĳ2ɨ

ɣǙŤǽ.3²Ǘƺ�ĒȮƺ1ĘɍŤǽ2ėĺ.�Cü

ǉ�üżFȱ2+�ADC¹ĕ/"Cɩ 

 

 

ȇ 6� ǴȆǑFȗǳ"CɣǙďƄ3ȼȭĒǱ 

ɦĤŅ 26ĥĨɧ 

Table 6� Study paths from high schools in art and design 

courses to universities (2015) 
 ſ�ɄǕ

ǭäȂȆ
ɣǙďƄ 

ýƬǁǕ
ȂȆǭä
ɣǙďƄ 

ąɒħǕ
ƣ×ȺĮ
ɣǙďƄ 

ēùǁ 
ēùɈ 
ɣǙďƄ 

 
õ
¶
Ǖ
ą
ď 

ſ�ȂȆąď 9   1 

ǚƝąď 1   1 
ɉƙǴȆĠȂąď   1  

ŁǅǁǕȂȆąď   1  
ǐƳ¶ǕǴȆąď   1 2 

 
 
Ǐ
Ǖ
ą
ď 

ĄşǴȆąď 11 7 2 3 
ƒȄɈǴȆąď 23 5 2  
ćČǴȆąď 6 10 1 2 
ſ�ȺĮąď 10 7  2 
ſÓȂȆĠǑąď  1 1 11 
ąɒȂȆąď   34  

 

� � �  
ô 2� ƊȺÒ3U�[pd 

Figure 2� Concept of computer-generated art and design 

learning 
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ĕ4ŏȥƺ1ŧȓ2/0:*-�C'=ɨďǷœĚȋɞȑ

ȝFÀƀ"C�/.ɨœĚ¹ĕF¸¡Ò '/�2ɨďǷ

œĚȋɞ/3ɤɥ���1��/FƼƺ/ -ÀƀFȅ*

'ɩ 

� ďǷœĚȋɞȑȝ.4ɨľþwcIHcWJ�Fɨ‘ ‘ƾ

�¢ƲɦJ�^{RXz�ɧ2@*-ŅǕ"CËȺƞÐ’ ’ 

[7]/ ǳ��-�CɩǴ �Į¡FȷƗ"C@Bɨľþ3

ƊȺÒ?ȔƵƺ1ƵɘƊŅ10ɨưĴ�ľþ3ß�ŉFŀ

Ȣ 1�AÆ¢"C@�2œĚFȅ��// -�Cɩ�

3�/�AɨľþwcIHcWJ�3¸¡ƺ1œĚ¹ĕ4ɨ

ɣǙŤǽƎɐ3J�^{RXz�cWJ�?S{nI`R
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cWJ�3¹ĕ�Țĭ"C/Ǹ�ADCɩ 

� �ūɨű¯ȇƭ.4ɨű¯F‘ ‘ľŶ?ĸľ3�ȿ10ł

Ľƺ1ľþFƽȈƺ2Ș�CÌF>)’ ’ [8]/đǶ -�

CɩľþwcIHcWJ��ƾŉ2À�B?"�ľþF�

ȿ"C�/FĬ�ŀȢ -�C32ė ɨű¯ȇƭ4ǿA

3Ļ�?ƊĿFȍǻǹ2��ɨłÐ?ïɟŀȢF>'$C

ċ¡/ -ű¯F/A�-�Cɩű¯ȇƭ3¸¡ƺ1œĚ

¹ĕ4
ű¯Æ¢�Țĭ"Cɩ 

 

 

ô 3� ľþwcIHcWJ��ű¯ȇƭ3Ƽƌ/¹ĕ 

Figure 3� Educational objective and contents: Creative 

Multimedia, Film and Media Art 

 

(2) /+��������	0.$-  

� ľþwcIHcWJ�3œĚ¹ĕ4ô 42Ǌ '/�B

.�CɩďǷœĚȋɞÛ6ďǷœĚȋɞȑȝ3éó2¸¡

ƺ1œĚɜƼFÍ�C�/.ɨœĚ¹ĕ3ƊȺÒ�Ǩ�Ò

FôC>3.�BɨľþwcIHcWJ�FŐĭ"CŤĢ

�¸¡ƺ1œĚ¹ĕFJw�Y ?"�1C@�2ȗȔ 

'ɩ 

� ¸¡ƺ1¹ĕ4ɨľþwcIH3üǉ.4ɨS{nI`

RcWJ�/J�^{RbIocWJ�3ǅȢ/ŋǾ3ü

ǉ�üżFȱ2+�C�/FƼœ"ɩǅȢ.4ɨ2 Ə°Ƶ

¯ưŅ?J�^�h`d3�ǥ;ǙɨüǉƮȠ2+�-ȑ

ȝ"CɩÆ¢n��.4ɨKLoVJdÆ¢3�Ȼ3ƟD

FƮȑ.�C@�2"Cɩ:'ɨȃ¢ƍ2+�->œĚ ɨ

ĐŰ1īƲ?ȊȉFɓ�ɨưĴ�ɀÁ2Ãũ 1�AÆ¢

Fȅ�C@�2"CɩŋǾ.4ɨe��Ǡ�rJ�dǠ]

nd3š¢?ɨHTML? CSS10KLocWJ�.Ʋ�A

DCȓȜ3œĚFȅ�ɨƋ�1ȇƭūƜFȱ2+�ADC

@�2"Cɩ 

� ľþ3ȍȎÒ.4ɨǿAU�[pdFȗđ ɨĹȋ1ľ

þ?ǣŽFÝɗ"CūƜ/ɨ%DAFƊȺÒ�ȍȎÒ"C

ūƜ2+�-œĚ"Cɩ 

� �ȿɨ�Ɵɨ·ź.4ɨÆ¢3ŴɏFÔÀǇ§"C//

>2ɨp~\�b�Xz�?ÏƁƢđǙ3UuygT�X

z�ǾÌFɡ�ŗƇFȅ�ɩďǷœĚȋɞȑȝ.>�ȿɨ

�Ɵɨ·ź4ɨ‘ ‘ß�ŉ3ĸ2ƽņƺ2Ș���C�/3

.�Cɇȋ1�ȿ
�Ɵ
·ź3ŉƔ.�C�/2+�-


Ēɖ3¡ɢFȸ -�ĜƮȑFơ=’ ’[9]/Ǌ�D-�Bɨ

HRbIo{�g�S3ŉƜFÞB´D'ȞɟȑƘø�Ú

Í¡ɢø3ŗƇFȗ�C�/�Ĺȋ.�Cɩ 

� ɋȨ.4ɨĄƋ1¢ì3ɋȨ//>2ɨľþ|b{X�

?cIY^}Ò�>'A 'ȇƭūƜ3ĂÒǙɨàǾĽ?

ïɟƧ2>ƼFæ�'œĚFȅ�ɩ 

 

 

ô 4� ľþwcIHcWJ�3œĚɜƼ 

Figure 4� Content of teaching: Creative Multimedia 

 

(3) 3#H=	0.$-  

� ű¯ȇƭ3œĚ¹ĕFǊ 'ô 54ɨľþwcIHcW

J�/åƋ3ūƜ.¢Ņ 'ɩ 

� ƎñɨƲ¸ɨŽŨ3ǅȢÛ6¤ƲŋȆ.4ɨű¯ȇƭ2

Ĺȋ1üǉƺ1ǅȢ/ŋǾFȱ2+�C�/FƼœ"ɩǅ

Ȣ.4ɨȇǊūĪ?ȁįɨ3DCG 3ƉȋǙɨÆ¢3q�Z

/1CǅȢFĶADC@�2œĚ"CɩŋǾ.4ɨŠıɨ

Hgw�Xz�ɨǯɗɨɚɛ3 4ɜƼ3œĚFȅ�ɨű¯

Æ¢2ɐECŋȆF�ȸBǦɢ.�C@�2"Cɩ 

� �ƵɨƊŅɨƦ¿4ɨ�Ƶ3'=3Xf|OÆ¢ɨǩU

�b�ƊŅȇ3¢ŅūƜɨƦ¿4Pw{3Ð�?P`d3

ǥ;äE$�>'A"ȇƭÏƁ2+�-3œĚFȅ�ɩ�

A2ɨ¢ì3ūæĽFƘđ"Cɇȋ1Ɣɕ.�BɨŴɏF

��-ÔÀƆȕ"C�/>äE$-œĚ"Cɩ 

� ǯɗɨäŅɨÍĠ.4i�|gHǯɗ2+�-œĚ"Cɩ

i�|gHǯɗ4U�my�^3ƹě//>2ŵÛ 'ǯ

ɗūĪ.�BɨĂŷ�¨Ƒ�ĕŰ.ɨƵȩ�ÎÒ 1��

/�ƪķ.�Cɩi�|gHǯɗ3ƪĽFư� ɨ�Ƶɨ

ƊŅɨƦ¿.Ƙđ '¹ĕFÔÀ2Üű�$C@�2œĚ

"Cɩ 

� ɋȨ.4ɨ¹ă3ű¯¢ìFɋȨ"C�Ƌ�1Ŵ�?¢

Ĕ3¢ìFÞBŊ��/.ɨű¯24ĄƋ1ȇƭūƜ��

C/åŴ2ɨ��3ĸľ2Ș���Cɨą�1ıɛÌF>
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ô 5� ű¯ȇƭ3œĚɜƼ 

Figure 5� Content of teaching: Film and Media Art 
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� ǑƼ3œĚɜƼ3ȗđĳɨ ǳ��2+�-3ƆȕFȅ
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ĽFƮȑ ɨɣǙďƄƔɕ.03ɝƷ.œĚ"D5@��
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¯wcIHȇƭŤǽ3¹ĕFüǉ�Aƹě:.3ťƔɕ2

ɕĜÒ�$ɨ%3�2ô 4ɨ5.Ǌ 'ǑƼ3œĚɜƼF 

ǳ��-ɕĜxc}F¢Ņ"Cɩ 

 

(1) /+��������	0.O>	!A �  

� ľþwcIHcWJ�3œĚ¹ĕ4ɨJ�^{RXz�

cWJ�/S{nI`RcWJ��ƾĭ"Cɩ 

� J�^{RXz�cWJ�4ɨKLocWJ�?Hp|

Æ¢Ǚ2Ĺȋ1U�my�^3ȓȜ?cWJ�ɨľþ3Ɗ

ȺÒ10œĚ¹ĕ?~q}�Ħǝó.�CɩJ�^{RX

z�cWJ�.4œĚ~q}F 3Ɣɕ2ɕĜÒ ɨ%3�

2œĚɜƼFĭ-4='ɩ 

 

ȇ 7� J�^{RXz�cWJ�3ɕĜƺƊȺ 

Table 7�  Levels of education for interaction design 
Ɣɕɬ 
 

J�^{RXz�cWJ�3ƹěƺ1ŋȆFǷĶ ɨ
ɣĨ1ȇƭF"C 
	²Ǘƺ1bRi�Y�FƲ�-J�^{RbIo 
� 1¢ìFÆ¢"C 

Ɣɕɫ ľþFƊȺÒ�$ɨĹȋ1ǣŽFÆ¢ -VJdF¢
C 
	ɗ='ľþFǥǲÒ ɨHR[Z}�dFȗȔ"C 
	Ȋť3]ndKLHF¤Ʋ -ǣŽFÆ¢ ɨcW 
� J�"C 

Ɣɕɪ J�^{RXz�cWJ�3üǉ�üżFƮȑ"C 
	U�[pdFȗđ ɨĹȋ1ľþFÝɗ�Àɠ"C 
	KLoVJdÆ¢2Ĺȋ1ȓȜ3üǉƺ1ɃÀ2 
� +�-Ʈȑ ɨŧŸFŸ� 

 

� J�^{RXz�cWJ�3¹ĕ3�)ɨȪ�.Ǌ '

ɃÀ�ľþwcIHcWJ�3œĚɜƼ.�CɩɣǙďƄ

.Â=-ű¯wcIHȇƭFď7ưĴFėȥ2 -�C'

=ɨüǉ�üżFƮȑ"C'=3Ɣɕ 1/Ĺȋ1ǣŽFÆ

¢ -VJdF¢CƔɕ 22œĚɜƼ�ɗ:*-�CɩƔ

ɕ 1ɨ2.ďG(üǉFü2 -ɨɣǙŤǽ.ƹěƺ1¹ĕ

Fď7�/�ĕŰ21Cɩ 

 

 
ô 6� J�^{RXz�cWJ�3œĚȽǒ3ɕĜxc} 

Figure 6�  A hierarchical model for interaction design 

education 

 

 

ô 7� ľþwcIHcWJ�3œĚɜƼ/3ƕȳ 

Figure 7�  A Comparison of Instructional content in Creative 

Multimedia 
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ȇ 8� ɮS{nI`RcWJ�3ɕĜƺƊȺ 

Table 8� Levels of education for graphic design 
Ɣɕɬ 
 

S{nI`RcWJ�2Ĺȋ1ŋȆ2ǟȸ 
ɣĨ1
Æ¢Fȅ� 
	e��Ǡ
rJ�dǠ]ndKLH3ƹěƺ1¹ĕ 
� 2+�-Ʈȑ 
ɣĨ1ŋȆF>*'¢ìFÆ¢"�  
� C 
	�ƵŸ3¹ĕFP�p/ -¸¡Ò 
p~\�b 
� �Xz�F"C 
	ĘƲ3]ndKLHF¤Ʋ 
McId|H}cW�  
� J�Fȅ� 

Ɣɕɫ U�[pdFȗđ 
Ƽƺ2ĺ!'Ǝñ?]ndKL
H3ÅƲ�.�C 
	U�[pdFȗđ 
�ƵŸFŸ� 
	e��Ǡ
rJ�dǠ]ndKLHFƼƺ2ĺ!- 
� ¤�À�'B
£Ʋ 'B -¢ìÆ¢Fȅ� 

Ɣɕɪ 2Ə°Ƶ¯ưŅ3üǉ�üżFƮȑ"C 
	e��Ǡ
rJ�dǠ]ndKLH3%D&D3ƪ�  
� ķFƮȑ"C 

 

 
ô 8� S{nI`RcWJ�3œĚȽǒ3ɕĜxc} 

Figure 8�  A hierarchical model for graphic design education 

 

 

ô 9� ľþwcIHcWJ�3œĚɜƼ/3ƕȳ 

Figure 9� A Comparison of Instructional content in Creative 

Multimedia 

 

(2) 3#H=	0.O>	!A �  
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2ɕĜÒ 'ɩ 

ȇ 9� ű¯Æ¢3ɕĜƺƊȺ  

Table 9�  Levels of education for film and animation 
Ɣɕɭ ű¯ȇƭ3ɣĨ1Æ¢ŋȆFǷĶ"C 

	3Ə° CG3ŋȆ2ǟȸ 
ɣĨ1ȇƭFȅ� 

Ɣɕɬ ű¯Æ¢3ĺƲǾÌFɡ� 
	3Ə° CG3ƹěƺ1ŋȆFƮȑ"C 
	ű¯3ɣĨ1äŅŋȆ?p�S{u�S/3ȻŞ�  
� 2+�-Ʈȑ"C 

Ɣɕɫ Ȋť3ű¯ȇƭŋȆF¤Ʋ"C 
	3Ə°ǔɏȇƭūƜ3üżFƮȑ"C 
	Ȋť3ǣŽF¢Ņ 
i�|gHǯɗ]nd�.ä 
� Ņ -ű¯F¢C 
	Ƌ�1Hgw�Xz�3ŋƜ2+�-ƮȑFơ= 
� C 

Ɣɕɪ ű¯Æ¢3üǉ�üżFƮȑ"C 
	Zd�|�FǸ�
ű¯3µ¡¯Fǩ.�AE" 
	ȇƭŋƜFƘđ 
Æ¢"C 

 

� ű¯Æ¢.4ɨƔɕ 12œĚɜƼ3Ą��ɗ� -�Cɩ

Zd�|�FǸ�ɨȇƭŋƜFƘđ ɨ¢ìFÆ¢"C/

��ű¯Æ¢2Ĺȋ1�Ȼ3p�[ZF�Ķ�$'��.ɨ

Ƌ�1ű¯ȇƭŋȆFǦɢ�$C�/�Ż: �ɩ 

 

 
ô 10� ű¯Æ¢3œĚȽǒ3ɕĜxc} 

Figure 10�  A hierarchical model for film and animation 

education 

 

ô 11� ű¯ȇƭ3œĚɜƼ/3ƕȳ 

Figure 11�  A Comparison of Instructional content in Film and 

Media Art 

「情報教育シンポジウム」2016年8月

©2016 Information Processing Society of Japan - 203 -



 
 

 

 

  
 

5. K"*9  

� œĚȔƵF¢Ņ"CɖɨØ°?Ƽƌ//>2ș¥üƤF

ȗđ"Cɩƭöɨșđ2�'*-4ɨƪđ3ɞú2«*'

șđFȅ��/31�@�ɨȐƧÄďǷƫƛ2@Cș¥�

Ě´�D-�CɩǴȆ3ș¥üƤ4ɨ(1)ǴȆ83ɐĸ�ŀ

Ɛ�ŃĨɨ(2)ƹĿ�ƊĿ3ǾÌɨ(3)ËȺƺ1ŋǾɨ(4)ɋ

Ȩ3ǾÌ3ɭɜƼ.�Cɩ 

� õǕŤǽţǛǆǓň2@CĘɍŤǑ3ǴȆ3ș¥üƤ�

A4ɨưĴ�ȺĮłȎ?Ęɍƺ1ŋǾF *�B/ȱ2�

�ɨȤ�1ƹĿÌ.©ĽȤ�1ƊĿFǰC10ɨ�¡ƺɨ

ËȺƺ2ďǷ2ÞBǥ<ĊÑFƗ=-�C�/�À�Cɩ

�DFü2ɨľþwcIHcWJ�/ű¯ȇƭ3ș¥üƤ

F¢Ņ 'ɩ 

 

ȇ 10� õǕŤǽţǛǆǓň2@CĘɍŤǑɦǴȆɧ3ș¥

üƤ 

Table 10� Evaluation criteria for Art of National Institute for 

Educational Policy Research 
ǴȆ83 
ɐĸ�ŀƐ�ŃĨ 

ǴȆŧÒFęɇ ɨ�¡ƺɨËȺƺ2ǴȆ
3ďǷ2ÞBǥ>�/"Cɩ 

ƹĿ�ƊĿ3ǾÌ łĽ?Ŀ¯ÌF®�$-ł!Þ*'�/?
Ǹ�'�/10Fü2Ȥ�2ƹĿ ɨ@�
?Ǵ �10FǸ�ɨËȺƺ�ƎǾƺ.©
ĽȤ�1ȇƭ3ƊĿFǰ*-�Cɩ 

ËȺƺ1ŋǾ ËȺƺ1ȇƭƞÐF"C'=2Ĺȋ1ȺĮ
łȎ?Ęɍƺ1ŋǾFȱ2��ɨȇƭūƜ
FËŀĠĆ -ȇƭ -�Cɩ 

ɋȨ3ǾÌ ǴȆ¢ì?ŧÒɂƱɨǴȆŧÒ102+�
-ƮȑFơ=ɨłĽ?Ŀ¯ÌF®�$-¥
ª?ǴŀȢFł!ÞBɨËȺƺ2êE*-
�Cɩ 

 

ȇ 11� ľþwcIHcWJ�3ș¥üƤ 

Table 11� Evaluation criteria for Creative Multimedia 
ǴȆ83 
ɐĸ�ŀƐ�ŃĨ 

ľþwcIHcWJ�2Ȁê�ɐĸF>)ɨ
�¡ƺɨËȺƺ2ďǷ2ÞBǥ>�/ -
�Cɩ 

ƹĿ�ƊĿ3ǾÌ ɗ='ľþFÞŖɁŎ ɨ%DFü2ƊĿ
FǰBɨËȺƺ�ƎǾƺ1ȇƭF -�Cɩ 

ËȺƺ1ŋǾ ȇƭƞÐ2Ĺȋ1Ǝñ3¤ƲŋȆ3üǉ�
üżFȱ2��ɨľþ3ȇƭ��ȿÛ6·
ź2+�-3ƮȑFơ=-�Cɩ 

ɋȨ3ǾÌ cIY^}U�b�a3ǋ�ƺ1ƎǾ?Ĳ
Ê2+�-ƮȑFơ=ɨ¥ª?ǴŀȢFł
!ÞBɨËȺƺ2êE*-�Cɩ 

 

 

 

 

 

 

 

 

 

 

ȇ 12� ű¯ȇƭ3ș¥üƤ 

Table 12� Evaluation criteria for Film and Media Art 
ǴȆ83 
ɐĸ�ŀƐ�ŃĨ 

ű¯ȇƭ2Ȁê�ɐĸF>)ɨ�¡ƺɨË
Ⱥƺ2ďǷ2ÞBǥ>�/ -�Cɩ 

ƹĿ�ƊĿ3ǾÌ łĽ?Ŀ¯ÌF®�$-Ȥ�2ƹĿ ɨȇ
 '�ƊĿFű¯.ůǇ2ȇƭ -�Cɩ 

ËȺƺ1ŋǾ ű¯Ǝñ3¤ƲŋȆ3üǉ�üżFȱ2�
�ɨű¯ȇƭ2+�-3ƮȑFơ=-�Cɩ 

ɋȨ3ǾÌ ¢ǹ3ŀô/ȇƭ3ĠĆ?ű¯3Ɠáƺ1
 ǳ��Ǚɨű¯wcIH�ȂȆ?ǋ�2
Ɓ'"ĲÊ2+�-ƮȑFơ=ɨËȺƺ2
êE*-�Cɩ 

6. ����  

� żǆǓ4ɨɣǙďƄȂȆɦǴȆɧǑ2��Cű¯wcI

HȇƭŤǽ2+�-ƊȺÒFȅ��/FƼƺ/ -�Cɩ

�ĳɨĄ�3ɣǙďƄ�ű¯wcIHȇƭŤǽ2ÞBǥ;ɨ

ưĴ�ǴȆFȸ!-ű¯wcIHȇƭ3@�2ȒDɨȇƭ

3ģFĦ�C�/Fŷ1CƼƌ/"Cɩ�ĳ4ɨżǆǓF

ü2ĥɏœĚȔƵ/Ø°ȔƵ3¢ŅǙɨœĚūƜ3¸¡Ò

FôC/åŴ2ɨÔÀ1ÏƁFƹŝ"C ICTƯĀ3śƅF

ȅ�ɩ 
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