


� � � � �� � �� � 	 � 
 � �
 � � �� � � � �� � �� � 	 � 
 � �
 � � ��� �� �� � � �� � �

� � 
 � �� � 
 � � �� ������ �� � �� � �� � � �� �� � �� � � �� �� � �� � � �� �� � �� � � �

�� � ��� �� � � � � �� � ��� ��� 	 � 
 � �
 � � �� ��� �� � � � � �� � ��� ��� 	 � 
 � �
 � � ��� � �� � ��� 
 �� �
 � �� � � 
 �� �� � ��� 
 �� �
 � �� � � 
 �

� �	 � �� 
 �� � � � � ! � � �� �	 � �� 
 �� � � � � ! � � ��� � �� � ��� �� � � � � � �� �� � ��� �� � � � � � ��� � �
 � " � � �� �� �
 � " � � �� � ##

$� �  %��&� � � �� � �' � � � � �$� � �$� �  %��&� � � �� � �' � � � � �$� � �
&� ��� � �� �&� �� � � �� �

( � �	 � � 
 �� � � � �� � � � � � ��� � �� �� � 
 �) � � � �
( � �	 � � 
 �� � � � �� � � � � � ��� � �� �� � 
 �) � � � �

( � � )( � � ) �� � � � 
 ��� � � 
 ��

�� � � 	 � 
 � �
 � � �� � 	 � 
 � �
 � � ��� � ��$� � " �� � � � �� � � � �� � � � � ���$� � � � � � 
 �*� ��$� � " �� � � � �� � � � �� � � � � ���$� � � � � � 
 �*
' � � � 
  � � � � � �� �� � �' � � � � �� 
' � � � 
  � � � � � �� �� � �' � � � � �� 
 ++� �� �� � � � 	 � � �� �� �� � � � 	 � � ��� � ,� ,

- � �� . " � � �� � � �� �� � ��� �( � � )- � �� . " � � �� � � �� �� � ��� �( � � ) ##



� � � � � ��

� 	� 	 
 � �� � 
� �� �
 � �� � 
� �� ��� � �� � � 
� � � � � 
�� � 
� � �� � � � �� � � � � 
� � � � ���� �� � � 
� � � � � 
�� � 
� � �� � � � �� � � � � 
� � � � ��� �� � �� �

� 	� 	 � � 
� � � � ��� � 
� � � � ���� � 
� � �
� �� � � � �� � �� � �� 
� � � � 
�� 
� 
� � �
� �� � � � �� � �� � �� 
� � � � 
�� 

�� � � � ��� � � ��� � � � ��� � � ��� ��

� 	� 	  �� � � � � 
� � � � ��� � � � 
� � �
� � � � � � ! � 
� � � �� � � �
� � 
�� 
 �� � � � � 
� � � � ��� � � � 
� � �
� � � � � � ! � 
� � � �� � � �
� � 
�� 

� � � � � � � �� � � � � � � ��� � 
� � �
� � � � � �� �� � ��� 
� � �
� � � � � �� �� � ��

" 	" 	 #�� � � 
� � 
 � � �#�� � � 
� � 
 � � ��� � 
� � 
$ �� � � �� %
&� � � � �� � �� 
' 
� 
� � 
$ �� � � �� %
&� � � � �� � �� 
' 

(� � � � � � � �(� � � � � � � ��� � 
� � � � 
� ) ) *� 
� � � � 
� ) ) * ++� ) � )� ) � )

, 	, 	 � � 
� � �� � � � �� � � � 
- � � � � � �
� � 
. �� � � 
/ � � � ��� � 
� � �� � � � �� � � � 
- � � � � � �
� � 
. �� � � 
/ � � � ��

0	0	 $ � � � �� � �� � � �$ � � � �� � �� � � �



� � �� � � � �� � � � � 
� � 
� �
� � � � ��

�� #�� � �� �� 
� � 
�� 
#�� � �� �� 
� � 
�� 
11(� � � � � �� 2� � �� 
. �� � �� �(� � � � � �� 2� � �� 
. �� � �� � 33 4� *5674� *567

�� $ �� � � �$ �� � � ��� � 
� �� � � � � � %
� 
�� � �� 
� �� � � � � � %
� 
�� � � 88� 
� � �
� � � � � � � �� � �� 
� � 
� 
� � �
� � � � � � � �� � �� 
� � 

� � � � � �� � 
� � � � � � �� � � �� � 
� 9�� �� � �� � 
4� � �� � � � � 
� � � � � �� � 
� � � � � � �� � � �� � 
� 9�� �� � �� � 
4� � �� � � � � 

�� 88� � � � � 
� � �
� �� �� 
: : 7� � � � � 
� � �
� �� �� 
: : 7

�� � - ; <
4� 6� ) %
�� � � � � � �! � � � 
� � 
� 6� *7%
� - . / 
4� 6� *7%
� � #
4� 6� " 7� - ; <
4� 6� ) %
�� � � � � � �! � � � 
� � 
� 6� *7%
� - . / 
4� 6� *7%
� � #
4� 6� " 7
�� � � �� � � � �� � � 
� � 
� � � 
. � � � � � 
� � 
� �� � %
#� �� � �� � � � �� � � 
� � 
� � � 
. � � � � � 
� � 
� �� � %
#� �== 4� , , � 74� , , � 7

��  �� � � � � 
� � � ' � � �� � 
� � � �� � � �� � 
� � 
� �
� �� �� 
: : > �� � � � � 
� � � ' � � �� � 
� � � �� � � �� � 
� � 
� �
� �� �� 
: : >
�� 11(� � � � �� �� 
� � � �� � � �
� � 
� � � �(� � � � �� �� 
� � � �� � � �
� � 
� � � � 33
�� 11� � � � ���� � �� � � � ���� � ��� � 
� � 
�� � � � �� � �� � � �� 
� � 
�� � � � �� � �� � � � 33
�� 11#� �?� � 
�� � � � �� �� �
�� � � � �#� �?� � 
�� � � � �� �� �
�� � � � ��� � �� �� �� � 33
�� 11#�� �� � � � �� � � 
� � 
� �
� � � @� � �� 
� � 
�� � 
� � � �� � � �#�� �� � � � �� � � 
� � 
� �
� � � @� � �� 
� � 
�� � 
� � � �� � � � 33

4



� � �� � � � �� � � � � 
� � 
� �
� � � � ��

�� AA88� � � � 
� � 
� 6� ) >
� � � � 
� � 
� 6� ) >
� � #
B
� �� �� � � � 
� � 
� � � � � � � � � � 
� 9��� � @� �� � 
� � #
B
� �� �� � � � 
� � 
� � � � � � � � � � 
� 9��� � @� �� � 

4� � �� � � � �� � � 
� � 
�� � � � ��� � � �4� � �� � � � �� � � 
� � 
�� � � � ��� � � ��� � 7� 7

�� AA88� � � � 
� � 
� 6, ) >
� � � � 
� � 
� 6, ) >
(& 
B
� � �� � � � � � 
. � � �� � � � � � 
4(� � � � �� �� 
(& 
B
� � �� � � � � � 
. � � �� � � � � � 
4(� � � � �� �� 

 � � � � � � � � CC� ��� � 7� ��� � 7

�� AA88� � � � 
� � 
� 60) >
� � � � 
� � 
� 60) >
$D##E
B
 �� � � �� 
� � �! 
$ � �� � � � 
4�� �� �� 
$D##E
B
 �� � � �� 
� � �! 
$ � �� � � � 
4�� �� �� 

� � �
� � � �� � �
� � � �++� �� � � 7� � � � � 7

5



- �� � � � �� � �� � �� 
� 
�� 
(� � � � ��� � � �� � >
$ � � � ��� � 
 � ��� � �

�� $  #E� 
B
 �$  #E� 
B
 � FF� �� 
&� �9� �� � %
� 6, � 
� �� 
&� �9� �� � %
� 6, � 

�� � 6, � >
*6
� � � � � 
� 6, � >
*6
� � � � � 
GG, " 
� 9�� � �� �%
� , 
� �, " 
� 9�� � �� �%
� , 
� � FF��
�� H� ' >
I , ) 	) ) ) 
4$ #E� 7%
I 5) 	) ) ) 
4$
 #?7
H� ' >
I , ) 	) ) ) 
4$ #E� 7%
I 5) 	) ) ) 
4$
 #?7


�� $ 
 #?
B
 �� �� � � �� 
$ 
 #?
B
 �� �� � � �� 
JJ �� � � � 
 �� � � �� %
� 6, ��� � � � 
 �� � � �� %
� 6, �
�� � 6� � >
� � � � � � � �� 
� � � 
�� 
 � $ 
� 6� � >
� � � � � � � �� 
� � � 
�� 
 � $ 

�� � 6" 0>
� � � � � � � �� 
� � � 
� 6" 0>
� � � � � � � �� 
� � � 
JJ �� � � � 
 �� � � ���� � � � 
 �� � � ��

�� � 
 AE� %
� 6, � >
� � � � � �� �
� �
� � � � � � � ��� 
� � �
#� � �� � � � � 
4�� 
 AE� %
� 6, � >
� � � � � �� �
� �
� � � � � � � ��� 
� � �
#� � �� � � � � 
4� �� � � 
0) 7� � 
0) 7

�� - (
 E#%
� 60*>
� � � � �- (
 E#%
� 60*>
� � � � ��� � �
� � � � �
� � �
- � 
 &E$
B
� 
 AE�� �
� � � � �
� � �
- � 
 &E$
B
� 
 AE�
�� AA88� � � � 
� � 
� 6* ) %
- 
 A$&>
� � � � � � 
� � � � � � 
� � 
�� � � � ��� � � �� � � � 
� � 
� 6* ) %
- 
 A$&>
� � � � � � 
� � � � � � 
� � 
�� � � � ��� � � ��� � 
' 
#/� 
' 
#/
�� E� � � � � �%
E� � � � � � %
#� �� � � � � � >
� � �� � � � � � �E� � � � � �%
E� � � � � � %
#� �� � � � � � >
� � �� � � � � � ��� � 
� � � 
� � �� � � � �� � � � �� 
� � � 
� � �� � � � �� � � � �

6



�� - � � � � � �� � � � 
E� �� � � � �� � 
� � 
 � � � � � 
� 
�� 
(� � � � ��� � � �- � � � � � �� � � � 
E� �� � � � �� � 
� � 
 � � � � � 
� 
�� 
(� � � � ��� � � ��� � 
� 


�� -  #E� #%
� 60) >
� K 
� � 
�� 
� � � � � � � � � �-  #E� #%
� 60) >
� K 
� � 
�� 
� � � � � � � � � ��� � 
� � 
� #� 
� � 
� #

�� #�� � �� �� 
� � 
�� 
� � � � ���� � �#�� � �� �� 
� � 
�� 
� � � � ���� � ��� � 
� � �� � � � �
� � 
� 6" *� 
� � �� � � � �
� � 
� 6" *

�� -  #E; <%
� 65� >
� K 
� � 
�� 
� � � � � � � � � �-  #E; <%
� 65� >
� K 
� � 
�� 
� � � � � � � � � ��� � 
� � 
; <
� 
� � 
; <


�� -  #E. (/ %
� 65, 
4� K 7%
� 660
4� K 7
� � 
�� 
� � � � � � � � � �-  #E. (/ %
� 65, 
4� K 7%
� 660
4� K 7
� � 
�� 
� � � � � � � � � ��� � 
� 

� � 
. /� � 
. /

�� $ � � � � �� � �� � �� 
' 
�� �� � � � � � �� � � � 
� � 
� �
� �� @� 
� � 
$ � � � � �� � �� � �� 
' 
�� �� � � � � � �� � � � 
� � 
� �
� �� @� 
� � 

� � � � � � � �� � � � � � � �

�� � ) ) *>
� K 
� � � � � ��! � � � 
� � � 
�� 
� � �� � � � 
� � !� ) ) *>
� K 
� � � � � ��! � � � 
� � � 
�� 
� � �� � � � 
� � !

- �� � � � �� � �� � �� 
� 
�� 
(� � � � ��� � � �� � >

$ � � � ��� � 
 � ��� � �

7



�� A� � � � � � � � � >A� � � � � � � � � >

�� $ � � � ��$ � � � ���� � 
� � 
�� 
� 
� � 
�� 
11� � � � � � �� 
� � 
� � � � � � � �� � � � � � �� 
� � 
� � � � � � � � 33

�� $ � � � ��$ � � � ���� � 
� � 
�� 
� 
� � 
�� 
11� � � �� � � � ++� �� � ++� � � � 
�� � � � � � � ��� � � � 
�� � � � � � � �� 33

�� $ � � � ��$ � � � ���� � 
� � 
�� 
� 
� � 
�� 
11��� ��� � ���� ��� � ��� �� 33

- �� � � � �� � �� � �� 
� 
�� 
(� � � � ��� � � �� � >

$ � � � ��� � 
 � ��� � �

8



�� - � � � � � �� � � � 
� � 
 � � ' � %
�- � � � � � �� � � � 
� � 
 � � ' � %
� �� � � 
* ) 
4� 6*" 
� � 
�� 
� - . / 7� � 
* ) 
4� 6*" 
� � 
�� 
� - . / 7

�� ; � � �� � � � �� � � � 
� � � 
�� 
� � ' 
56, 5B6" 
; � � �� � � � �� � � � 
� � � 
�� 
� � ' 
56, 5B6" 
GG/ � � �� � � � 
(�� � � � 
- � � � � �/ � � �� � � � 
(�� � � � 
- � � � � �

�� A� � � � � � 
� � �� � � � %
� �� 
� �� � � 
�� � � � ��� � �%
�� � � �� � � � 
� � � 
� �
$A� �� � � � 
� � �� � � � %
� �� 
� �� � � 
�� � � � ��� � �%
�� � � �� � � � 
� � � 
� �
$ �� � �� � 
� �� � 

$ �� ��
� � � � ���$ �� ��
� � � � ��� �� ��

��  � � ' � 
� 
�� � 
(E� 
' 
((� 
� � 
�� � 
� � ��� �� � � � � 
� � 
� � � � � � ' � 
� 
�� � 
(E� 
' 
((� 
� � 
�� � 
� � ��� �� � � � � 
� � 
� � � � �� � � ! � %
� � ! � %

�� � � � ��� � � ��� � � � ��� � � ��� � %
� 9�� � � �� %
� 9�� � � ��� � 
� 
� � � � � � � ��� 
�� � ���� � �� � � �� 
� 
� � � � � � � ��� 
�� � ���� � �� � � �

�� ; � � � � �� 
� 
�� 
� � ' 
� � 
�� � 
� �� ��� � �� � � � 
4� � ' 
5	000B6� 7; � � � � �� 
� 
�� 
� � ' 
� � 
�� � 
� �� ��� � �� � � � 
4� � ' 
5	000B6� 7

�� #�� � �� � �#�� � �� � ��� � 
� � 
� � � � �� � 
� 
�� � 
� 
� � 
� � � � �� � 
� 
�� � 
�� � � � � � � 
� � 
� �� � � � �� � �� � �� 
' 
� � � � � � 
� � 
� �� � � � �� � �� � �� 
' 

� �� � � ��! � � �� �� � � ��! � � ��� � 
�� � �� 
� � 
�� 
�� � ���� � �� 
�� � �� 
� � 
�� 
�� � ���� � ��� � 
� � � ' � � � 
� � � � �� 
� � 
�� 
� 
� � � ' � � � 
� � � � �� 
� � 
�� 

&��� � � � �
� � 
$ � � � �� � 
� � 
�� 
� � �&��� � � � �
� � 
$ � � � �� � 
� � 
�� 
� � ��� � 
4&$� 7� 
4&$� 7

��  � �� � �! � � � � �� � �! � � ��� � 
� � � 
� �
. E$
' 
� � � 
� �
. $&
4� �� � � � �7
� 
� � � 
� �
. E$
' 
� � � 
� �
. $&
4� �� � � � �7


- �� � � � �� � �� � �� 
� 
�� 
(� � � � ��� � � �� � >

$ � � � ��� � 
 � ��� � �

9



� � �� � � � �� � � � 
� � 
� � � � ��>
; � � � ��� � � �
�� (� � � � ��� � � �(� � � � ��� � � ��� � 
' 
#� � �� 
' 
#� � �++/ �� � � 
� � 
� �
� � � � ��/ � � � � 
� � 
� �
� � � � ��

�� H�� �� � �� 
� � 
� � � � � � 
4E� � �� � � �H�� �� � �� 
� � 
� � � � � � 
4E� � �� � � ��� � 
$  #E� %
� 	� K 
� � �� 
$  #E� %
� 	� K 
� � �FF� � �� � %
� �� � �� � %
� � ��

� � � �� �� � � �� ��� � 
� � 
� �
� � � � � 
� � 
� ) ) 5
� 
� � 
� �
� � � � � 
� � 
� ) ) 5
GGL � � 
� � 
� � �� � � � 
L � � 
� � 
� � �� � � � 
++(� (7
(� (7

�� A�� � � � �� � � 
' 
� � � � ! � 
� � 
�� 
� � � � � �A�� � � � �� � � 
' 
� � � � ! � 
� � 
�� 
� � � � � � FF� 
� � � � ���� 
� � � � ��� �� ��
�� � � � �� � 
�� � � � �� � � �� � 
�� � � � ��� � �� � 
� � � 
� � � � � � � �� 
� � � � � � �� 
� � 
� �
#(� 
� �� � 
� � � 
� � � � � � � �� 
� � � � � � �� 
� � 
� �
#(� 

�� E�
#�E�
#� FF� 
� � � � � � 
�� � 
� � � � � 
� � 
�� 
� 
� � � � � � 
�� � 
� � � � � 
� � 
�� 
CC�� � 
� � 
$&M(
4I 5) 	) ) ) 
� � � 
� � 
$&M(
4I 5) 	) ) ) 


�� � � � ��� � � � � � � 
� � � �� � � � 7�� � � � ��� � � � � � � 
� � � �� � � � 7
�� #� � � � � 
� 9�� ��� 
� � � 
#D�#� � � � � 
� 9�� ��� 
� � � 
#D� NN&($ 
AE
E� & AD
� � � � 
�� 
&($ 
AE
E� & AD
� � � � 
�� 
CC�� � O�� � O
�� � � � 
�� � � �� � 
� � 
. � � �� � � � � � %
� � � 
�� � � �� � 
� � 
. � � �� � � � � � %
JJ �� � � � 
 �� � � �� %
 ��� � � � 
 �� � � �� %
 � FF� �� 
&� �9� �� � 
' 
� �� 
&� �9� �� � 
' 


 �� � � �� 
$ � �� � � � %
� � � � � �� � � �� 
$ � �� � � � %
� � � � � 88� 
� � 
� � � � � � � 
' 
� � �� � � � � �� � � � 
� 
�� 
� 
� � 
� � � � � � � 
' 
� � �� � � � � �� � � � 
� 
�� 

�� � � � 
� � 
0) 
��� � � � 
� � 
0) 
� �� � � %
� � � 
� � ' 
� �� � 
� � %
� � � 
� � ' 
� �� � 
11� � � � @� � � �� � � � @� � � � 33 � � 
� �
/ � � �� � � � 
� � 
� �
/ � � �� � � � 

� � �
#�� � �� � � �� 
� � �� 
4� �� � ��� � 
� � �� � �
#�� � �� � � �� 
� � �� 
4� �� � ��� � 
� � � CC� �� � 7� �� � 7

�� . E$%
. $&
' 
 � � � � �� � 
� � � � �� � � � � � 
� �� � %
#�� � � � � � � �� � 
� � 
� ��� %
. E$%
. $&
' 
 � � � � �� � 
� � � � �� � � � � � 
� �� � %
#�� � � � � � � �� � 
� � 
� ��� %

#� �?� � � 
&� � � � �#� �?� � � 
&� � � � ��� � �� � � 
� � 
� � � � � �� � �� %
#; D� 
 (%
; E� 
 (%
�  � 	� �� � � 
� � 
� � � � � �� � �� %
#; D� 
 (%
; E� 
 (%
�  � 	

10



. &

$�� � � �� � �/ 01� �� � � 2�� � 3�
4 �5� � �� ��' � � � � �� 
 �� �� �� � � 	 � 01� �" � � � �� �6 � 
 � � 	 � �	 �! � � � � �� � � �� � � ��������������������

Principales Centros Universitarios de InnovaciPrincipales Centros Universitarios de Innovacióón n 

PUCPUC--RJRJ
Centro de Estudos em Centro de Estudos em 
TelecomunicaTelecomunicaçções da PUCões da PUC

UFPEUFPE
(CESAR e CCEN(CESAR e CCEN))

UFMG UFMG 
Universidade Universidade 
Federal de Federal de 
Minas GeraisMinas GeraisUFScar UFScar -- CCDMCCDM

Centro de CaracterizaCentro de Caracterizaçção e ão e 
Desenvolvimento de Desenvolvimento de 
MateriaisMateriais

UFRS, PUCUFRS, PUC--RSRS

IMEIME
Centro TecnolCentro Tecnolóógico do Exgico do Exéércitorcito

USPUSP
Centro TecnolCentro Tecnolóógico da gico da 
Marinha em São PauloMarinha em São Paulo

UNICAMPUNICAMP
Instituto Nacional de Instituto Nacional de 
Pesquisas EspaciaisPesquisas Espaciais

COPPE/UFRJCOPPE/UFRJ



#�� � � 
� � 
 � � �� � 
� � 
$ �� � � �� %

&� � � � �� � �� 
� 
(� � � � � � � �� � 
� � � � 
� ) ) *+� ) � )

. � �� � 
� ) � )
D
#�  
 D

3%� � � �4 � � � � � 
 �7 � � � � �� � � �
 �' � � � � �� 
 �� � 

3%� � � ��� � � 8� � � � � 
 �� � �� ! " � � 
 � 
 �� � �� � � � � �� 
 �� 



 � � �� �

� %� � � �� � 	 � 
 �� � �� � � � �� � 


� %, 
K 
#(� 
� � 
#%AM(
4� %) � K 
� � 
� ) ) 07

(� � � � ��� � � �� 
� � 
#%AM(

(� � � � PQ� 
� � � 
� � � � � � � �

) %0, 
K 
� � � 
(� � � � ��� � � �� 
� � 
#%AM(

�� ��� � 
� � �� 
� � �� � 
� � �� � � �
4) %, � K 
� � 
� ) ) 07

- � � � � PQ� 
� � 
� � � � � � � � 
� � � � � � �

6, 	) ) ) 
� � �� � � 
$ 
 #?
05	) ) ) 
� � 
� ) ) 0%
� � � � 
� � � 
� � � � � � � � �� � 
�
C�� � � 
� � �� � �� � � � � � 
R#(&$E%
S
0, 	) ) ) 
� � 
$  #E�

$M&
� � � � 
� 
� � � � � � � �� �� � � �� 
� � � �� �

$� �� � �9� ��� �� � � 
 � ��� � � �� � �� � ��
 �
 � � ! � �
� � � �� � � ��� � �4 �' : � �* ��� �� ! " ��� � �� � �
� � ��� ��� � � 	 � � � �� � �� � ��� 
 �� ! " � � 
 � 


4 � � � �� � � �� � � �	 �� � � � 
 �� �
 � � �8� +� � 
 �� �
; � " � �� � �� � � � 
 � � 
 � � � �<
 �� � 
 �� =� � �
� 8� �
 � � � � 3� ��� � � 
 � � � � � � � �� � �� * � �� �
� � 8� � � � � � �� � � � 
 � � �� �" � � � ��� � � � " � � � � �
�� � � . � � � 
 � � 
 � ! � � � � � � � � �	 �� � � � 
 � � � �
4 �' : � �� � �� � � 
 ��

 � � �� 
� � ��� � �� PQ� 
� � � >

T4 / >/ �4 � 7 � - ��� $? ) ��� �

T� � 4 ���4 / $� >

T� 6 � 4 ��� � 6 � >@/ � 6 �

T� � � ��$� ' &? � &/ >@4 � $� -

T� >�� � ? 4 &( A

T� / $/ ��� � � &/ $/ �����



�

� � � � �

� � � � � �

� � � � � �

� � � � � �

� � � � � �

� � � � � �

� � � � � �

� � � � � 	 	 � 	 � 	 � 	 � 	 
 	 � 	 � 	 � 	 � 	 	 � � � � � � � � � 
 � � � �

� 
 � � � � � �

� � � � � � � � �

. � � �� �� � � � 
' 
� � � �� � � � 
���� �� � � � 
� � � � �� � � ��

�� � �� � �� 	 
 � � �
 � �

� � 	 � ��� �� � � � �� �
 � �� � � �	 ��� � �� � � 	 � �� � �� � �� � � � � �� � � �� �

� �; �! ���� � � � � � � 
 �
 � � ! � � � 
 �� � �� � � B



� � >�� � >� CC� �6 � �- / �( � � )� �6 � �- / �( � � )
� . � � �� � � �� �/ � � �� . � � �� � � �� �/ � � � <<! �� � ��&� �� 	 � � � �� �D�! �� � ��&� �� 	 � � � �� �D�

4 � ! " � � ! �
 � �� � � �� ��� � � � � �4 � ! " � � ! �
 � �� � � �� ��� � � � � �

/ � � � � � � 
' 
� �� � � � �� 
/ � � � � � � 
' 
� �� � � � �� 

� � � � � �� �� � �� � 
� �� � �� � � � � �� �� � �� � 
� �� � �FF��� � � %
��� � � %

�� � � � ��� � � � ��� � �� � � 
' 
� � ��� � � �� � 	� �� � � 
' 
� � ��� � � �� � 	

� � � 
� � � � � � � � �� 
� � � �� � � �
� � 
�� 
� � � 
� � � � � � � � �� 
� � � �� � � �
� � 
�� 

� � � � � � �� � � � � � ��� � 
� � 
�� � �� �� � � � 
� 
� � 
�� � �� �� � � � 

� �� �FF��� � � 
' 
��� � � 
' 
88��� � � %
� � �� � � � 
� � 
��� � � %
� � �� � � � 
� � 

�� �� ��� � 
� � � � 
� �� � ���� � 
� � � � 
� �� � �FF��� � 
'� �� � 
'

� � � � �� � � � � FF� ��� � %
� � � � � � � � ��� � � 
� ��� � %
� � � � � � � � ��� � � 


� � � 
�� 
�� � � � � � � � � � �� � � 
�� 
�� � � � � � � � � � ��� � 
� � 
�� 
� 
� � 
�� 

� � � �� � � � 
' 
� �
� � � � � � � ��� 
� � � �� � � � 
' 
� �
� � � � � � � ��� 

� � � �� � �� � �� 	
� � � �� � �� � �� 	




� � �� � � � �� � � � 
- � � � � � �
� � 
. �� � � 
/ � � � ��



�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
  VVD
�  � E
� ) ) 5D
�  � E
� ) ) 5

�� " 	� 06
� � � � �� � � � �� � 
�" 	� 06
� � � � �� � � � �� � 
�88� � �� � � 
' 
� � � �� �� �� � ��� � �� � �� � � 
' 
� � � �� �� �� � ��� � �

�� � * 	� � � 
� �� � � � � 
� � 
�� �� �
� * 	� � � 
� �� � � � � 
� � 
�� �� �


�� � 	� � " 
� � 
�� 
� � � � � � �� 	� � " 
� � 
�� 
� � � � � � ��� � 
� � � �� � 
' 
�� � � � �� � �� �� 
� � � �� � 
' 
�� � � � �� � �� �

�� � � 	" 00
� � 
� � �� � 	" 00
� � 
� � � ++� �� � �� � � � �

�� 0	� " 5
� � 
�� 
� � � � � �� ��! � � �0	� " 5
� � 
�� 
� � � � � �� ��! � � ��� ��

�� � 	* � , 
� � 
� �

� � � �� �� �� 	* � , 
� � 
� �

� � � �� �� �

�� � 	, 06
� � 
� �
� � � �� � � � �� 	, 06
� � 
� �
� � � �� � � � �

�� � 	, � � 
� � � � � � � � � � %
5, K 
� � 
� � � �� � � �� 	, � � 
� � � � � � � � � � %
5, K 
� � 
� � � �� � � ��� � 
� 9� �� � �� � %
*" K 
� 
� 9� �� � �� � %
*" K 

� � 
� � � �� � � �� � 
� � � �� � � � 	
	




�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
#; E#; E++/ ;  AD/ ;  AD

�� #��#�� ++/ �� � � >
0, 
� � � � � � 
� � 
/ � � � � >
0, 
� � � � � � 
� � 

� ) ) 6W� ) ) 6W

�� 5) 
� � � � � � 
� 
� � � ��� 
� � 
5) 
� � � � � � 
� 
� � � ��� 
� � 

� ) � ) %
� � � 
* 	) ) ) 
� � � � � 
� ) � ) %
� � � 
* 	) ) ) 
� � � � � 

� � � � �� �� � � � �� �

�� � �� � � � �� �� � � � 
� � 
� �� � � � �� �� � � � 
� � 

X�X� FF� �� � %
� �� �� � �� 
� 
� �� � %
� �� �� � �� 
� 

. � �� �. � �� � CC��� � 
� 
� �� �Y� � ����� � 
� 
� �� �Y� � �� WW



�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
#D� &#D� &++/ ;  AD/ ;  AD

� B2�" � � 
 � � ! � 
 �� � �" � 
 � � 
 � � � � ��

 � � �� � � �
 � � 
 � ,

� EE�� � � 
 � 
 �� � �� � � � � � � � �
� BE�� � � 
 � 
 �� � �! � 
 �
 � � �

� F �� �! � �� 	 � �� � � �� � �4 / $� >�
G� � 
 � � � �� � �� � � � � � � � �� � � �H�B�
� � � 
 � 
 �� �	 � ��2�* �I �� �	 � ��BJ

� B%� � ; �� �� � � 
 J

� 2� �� � � 
 � 
 �� � �� 
 " � � �� ��9� 01� ,
� 2�� � �! � � � ��� � � � �� �� �
 �K� � ��

� B%� ; I �� �� � � 




�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
  VVD
�  � E
� ) ) 5D
�  � E
� ) ) 5

� ) � � " � 
 �� � ��� 	 � 
 � �
 � � �� � 2; � �G4 � $=H
� / �� ! � � 
 �� � �� � �� �� � �� � �4 �� � �+ �� � ��� 3%33�
� $� 8��� � � �� � � 
 �� �� � �+ �� � 
 ��� � � . � � � 
 ����� 3%2� 2
� $� � � � � � �� � �� �� � �+ �� � �G��8� � 
 ��" � " � � 
 ��� � � H � %2� B
� - +� � � 
 �� � ��� 	 � 
 � �
 � � �� � � � %; BE
� � � 	 � 
 � �
 � � � � � 
 ; %E� �
� 3� L � � � 
 � " � � * � � � � 
 � 
 � � � � � � � � �� 8� � � � �� � � � � � � � ! " � � 
 � 
 � * �

�� 
 � �� � � �� � � 
 �" M8��� � 
 J
� I B3��� 8� � � � � � �� 
 �� � �" � 
 =� �
 � ��� �
 � � �8� �� � 
 �" � �� 
 �� � �� � �� � � � 
 �

� � � � <! �� � 
 ��� � � � 
 �� � 
 � � � 
 �� �
 � � � � � � 
 %



�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
  VVD
�  � E
� ) ) 5D
�  � E
� ) ) 5

� � � � 

� � � � �� � � �� 2� �
� � � �� �� � �� � �4 �� � �+ �� � � 3%3� �
� � . � � � 
 �� � � B�
� � � � � 
 �� � �' � � 8� N� �� ( � $ � 3B
� ' ? ' / - ��6 � �$&� �) &/ 6 ? , � %; I I

� � � 
 �
 � � � 3� � E
� 6 � � � � � � � � BI �



( � � ) �( � � ) ��� 4 ' � '4 ' � '

�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
  VVD
�  � E
� ) ) 5D
�  � E
� ) ) 5

#� �� � �� � 

 � � �� � � �� � � *0
4" +, 
� � �� � �� � B� � � 7

#� �� � �� � 
(� �� � � � � �� � � �� � � � �
$ � � �� � �� � 
� � 
&& " �
� � � �Z � �� 
� � � �� �� � � � � � "
. � � � � � 
� � � �� �� � � � � � )
; � ' � ���� � 
� � � �� �� � � I � [ * ) ) 	) ) ) 
4� ) ) " +� ) ) 57



( � � ) �( � � ) ��� 4 ' � '4 ' � '

�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
E9� � �� � � �� 
� � 
�� 
(� � � � ��� � � �E9� � �� � � �� 
� � 
�� 
(� � � � ��� � � ��� ��

(� � ���� �� � 

 � � �� � � �� � 
� � 
$ �� � � �� 
' 
&� � � � �� � ��(� � ���� �� � 

 � � �� � � �� � 
� � 
$ �� � � �� 
' 
&� � � � �� � ��
�� � ) � 
� � 
� �
� � � � ��
B
� � 
� � 
. �� � � 
/ � � � �� 
B
* 
� � 
�� 
� - . /� ) � 
� � 
� �
� � � � ��
B
� � 
� � 
. �� � � 
/ � � � �� 
B
* 
� � 
�� 
� - . /
�� (
 $&� 
� � 
�� 
� - . / >(
 $&� 
� � 
�� 
� - . / >

� 	� 	 (� � � � � � � �(� � � � � � � ��� � 
/ � �� 
/ � � 88��� � 
� � � ��� � �� 
� � 
�� 
#� � � � � ����� � 
� � � ��� � �� 
� � 
�� 
#� � � � � ��
� 	� 	 . � � �� �� � 
. � �� � � �� �. � � �� �� � 
. � �� � � �� �
� 	� 	 
 � � �
 � � � ++� �� � � � � � � � � ��� �� �� � � � � � � � � ��� �
" 	" 	 
 � � � � � �� � �� �� 
� � �
$ � � � � � �
 � � � � � �� � �� �� 
� � �
$ � � � � � �
, 	, 	 A� � � � �A� � � � �
0	0	 &($
4L � � 7&($
4L � � 7
*	* 	 ; � � � � � � � 
. �� � � � �� � %
 � � � 
' 
� �� � �� � � � �� � �; � � � � � � � 
. �� � � � �� � %
 � � � 
' 
� �� � �� � � � �� � �

� �



/ 
 � 
 � � +� �� � � +� �� �&� � � � � �� � �� � �&� �� � � � �� 
 �
6 � 
 � � �" � �	 � 
 �* �� � 
 � �

/ 	 � ��� 01� �� �' '
� � � � 8� � � � � � � � � 	 �

� � � � � �� � �	 � � 
 � � � 


CTITCTIT
� � � 
 � � 
 � � � � � � � � 
 � � � � 
 � � � � � � � � � 
 �

4 K! � � � �� � �/ 
 
 � 
 
 � � � ! � � � � �' <� � �� �



6 � >' / O( � >�6 � �- / >�$/ ' � � ' � >�6 � �- / ��( � � )6 � >' / O( � >�6 � �- / >�$/ ' � � ' � >�6 � �- / ��( � � )

� � � � ! � � � 
 �" � � � �� � � � � ! �� � � � �� � �	 � � �� 
 �� �� 
 � 
 �� � �� �  � � ! � � � � � 
 J
� 7 � � � � � 
 �* �	 � � � � � � 
 �� � �	 � � � � � 
 �" � � � �� �  � � ! � � � � � 
 ���� � �� 
 �	 � ��� 
 �

� � 
 ��
 � � � �� � � 
 �G� � �� 
 �
 � �� � 
H��� . %,��� �
P! � � �� 
 �
 J
� � � � 	 � 
 � � � ! � �� � �� � � 
 �� � � � � ! � � � 
 �� � ���9� � � � �� �
 " � 
 �� �	 � 
 �� � �

��8� � � � �� � �� � � � � � �� � � J
� Q��
 �* �" � � � � 
 � 
 �" � � � �� � � ��
 �
 �* �� �� 
 � � 
 � �� � �� � �� �  � � ! � � � � � 
 J
� � � � � � �� �� 
 ,�$� �+! � � � 
 ��� ��! � 
 �* �4 � ! " � 
 �� � 
 �� � � � � � 
 � � � � � � � � � � 
 J
� � �� ! � � � � �� �� 
 ��� � � � 
 �
 �* �" � � � � 
 �
 J
� ' � � � � �� 
 +� 
 �� ! 8�� � � � �� 
 ,�! � � � � �� �� 
 �� � �� �� � �	 � �� � �� 
 � � 
 � � � �� �

" � � � �� �� � �� � 
 � � P� 
 J�
� $� � � � 
 � 
 �� � �� � � � � ! �� � � � �� � �� 
 � � �* ��  �� � � � � 
 J
� $� � � � � � � 
 �� � �O� +! �� � �� �� � J
� $� � � � 
 � 
 �� �<� � � �� � 
 �� �! � � � � �� � 
 �" � � � �� " ��� � � �� � � 
 ��� � � 
 � � �� �� 
 J
� � =� �" � 
 �* �� �
 " � 
 �� �	 � 
 �� " � �� � � � �� � � � � ! � � � � �� � 
 �" � � � �� �	 � � 
 � 
 �� 
 � 
 �

�� � �� 
 �	 � �� 
 � �! <� �� � �� �	 � � � � �� � � �� J



( � � ) �� 4 ' � '

# &E
 &E� 

  $(D
  � E�# &E
 &E� 

  $(D
  � E�
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \



( � � ) �� 4 ' � '

A(� &; (� � ($$(A(� &; (� � ($$(]] 
 
AE
�  � 

 
AE
�  � 

# &E
 &E� 
AE
�  
� - . /# &E
 &E� 
AE
�  
� - . /

Distribuição Percentual das Patentes Nacionais 
da UFMG

51%

21%

11%

17% Biotecnologia

Química

Eng. Elétrica

Eng. Mecânica



� - . / 
+$&(&

(
 ^ E
 &D; E� 
AE
�  � 
# &E
 &E�(
 ^ E
 &D; E� 
AE
�  � 
# &E
 &E�



( � � ) �� 4 ' � '

(
 ^ E
 &D; E� 
AE
�  � 
# &E
 &E�(
 ^ E
 &D; E� 
AE
�  � 
# &E
 &E�
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \



( � � ) �� 4 ' � '

$D&(&� �  ; (A AE
$D&(&� �  ; (A AE

AE
�  � 
# &E
 &E�AE
�  � 
# &E
 &E�

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

13

18

16

5

10

0

2

4

6

8

10

12

14

16

18

Q
u

a
n

ti
d

a
d

e
 d

e
 P

a
te

n
te

s

Empresas FAPEMIG FIOCRUZ Outras Universidades Outros Órgãos
Públicos

Co-Titularidades de Patentes



� - . / 
+$&(&

# &E
 &E� 
(&E; 
  $(D
  (� 
# &E
 &E� 
(&E; 
  $(D
  (� 

4 � �� � �� � 
� 
� 66*%
� � � � � �� � � � 
� � 
� 66*74 � �� � �� � 
� 
� 66*%
� � � � � �� � � � 
� � 
� 66*7

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

��




�������������

��� �����������	
��

���



� - . / 
+$&(&

# &E
 &E� 
(&E; 
  $(D
  (� 
# &E
 &E� 
(&E; 
  $(D
  (� 

4 � �� � �� � 
� 
� 66*%
� � � � � �� � � � 
� � 
� 66*74 � �� � �� � 
� 
� 66*%
� � � � � �� � � � 
� � 
� 66*7

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \

�





�������������

��� �����������	
��

���



 � � � !� � 
 � � � " � !� � 
 � � � 
 � �# � � � � �$ 
 !� �%&� ' � 
 � � � 
 � � � � 
 � � � � �

( � ) � � � � � � � � � � *� � �+%) � � � � � � � *� � , �$ � !-� � � � � � 
 � � � � � � �# � � � . � � � / � �

� � 0 � � � � � � � � � . � �*� � / � �&� � � !� � � / � 
 $ � � �" � � / � � � � � 
 � � � � 
 � � � �

� � � � � � � � 	 
 � �� � 
� � � � � 	 � � � 
� � 	 � � � � 
� � � � � � � � � � � � � � � � � � � � � � 
� � ��

� � 	 
 � �� � 
� � � � � � � � �  � � 
� � � � � ! � � � � � " � � � 	  � � �
� 
� � � �

� 	 
 � � 
��� � � � 	 � �# � � � � 	 � � � �$ � � %� � &! � #&! � � 
 � 	 � � � � �

# � � � � � � � " � � � 
 ' 
� � � � � � � ( � � � �$ � � � " � � � � ) &! � � 
 � 	 � � � � �

# � � � � � � � � � � 	 � � � � 
� * 
 � � 
� � 
� � � � � 
� � � &" ) � +&� � 
 � 	 � � � � �

# � � � � � � � � � � 	 � �+� 	 � � � 
	 � � � ! � � 
� � � &" ) � +&� � � � �� � , � 	 �

&� � 	 
� � 	 
� �&� � � �� 	 � � � 	 � �$ � � 
� 
� � � � � � -� 
� � # � � � " � � � � � � � 	 � � � � � 
� � �

. 
� � � � � � � 
 � � � � 
� %� � � � 
� � � � � 	 � � ) � / � � �� � 
 � � 
� . � ) � � � � 
 � 	 � � � � �



/ �
 � � � 
 �' � � � � �� 
 +� 
 �� � �R. ��� ��
6 � 
 � � � � ��� � � 
 �" � � ��� �( � � )

�� &� � � � �� �&� � � � �� � FF� 
� � 
�� 
(� � � � � � � �� 
� � 
�� 
(� � � � � � � ��� ��

��  _Z� � 
� � � 
� � � � �� � 
� � � � 
/ � � � �� 	� � � 
� � 
 _Z� � 
� � � 
� � � � �� � 
� � � � 
/ � � � �� 	� � � 
� � 

� ) ) ,� ) ) ,

�� . �� � � � 
&� � � � � �� � �� � 
/ � � � � 
� � � 
� � � � �� � 
. �� � � � 
&� � � � � �� � �� � 
/ � � � � 
� � � 
� � � � �� � 

� � � � 
�� 
� D�� � � � 
�� 
� D�



' � � � � �� 
 �� �/ � � � � � � � �� �

$ 
� � �%� 01�

1 � �2 � � � � � � 
 � � � �3 41 �� � � �$ � � 
 �# � � 
 � �
� 
 � � � � 
 �0 � � � � � !� � 
 � � 
 !� � � � � � 


1 
 � � � � � 
 �$ � � � �$ � � � � 52 � �

 0 � 
 � � � !� � � � � � � � � � � !

� � 2 3 � � � � � � 	 � 
� �* � � %� 	 � � � �� � 2 3 � � � � � � 	 � 
� �* � � %� 	 � � � �
� 
� � � � � � � � � � � � 4� � � � �� %� 
 �� 
� � � � � � � � � � � � 4� � � � �� %� 
 �
� 
 � ! � � � � �* � 
	 � � � � � � 
� � �� 
 � ! � � � � �* � 
	 � � � � � � 
� � � �� 2 3 52 3 5



$� � �� � 
� � 

. �� � � � � � � �� 

E�� ��` � �� � 
� � 
� - . /
�� 
 � � � � 
� � �� �� �� 
� � 
� 	� ) ) 
� � 

 � � � � 
� � �� �� �� 
� � 
� 	� ) ) 
� � 


� � � � � �� �� � � �� 
� � � � �� � �� � 
� � � � � �� �� � � �� 
� � � � �� � �� � 

� � � � 
� �� @� �
0
� �� � � � � � � �� � 
� � 
� � � � 
� �� @� �
0
� �� � � � � � � �� � 
� � 

� ��� 
� � � � �� � �� ��� 
� � � � �� � ��� � 
4" 
' � 
� � 
� 
4" 
' � 
� � 

� � � � �� � � � �� � �� 7	
� � � � �� � � � �� � �� 7	

. � ���� � � � � �� 
' 
� � �� B� � � � � � �. � ���� � � � � �� 
' 
� � �� B� � � � � � �



( � � ) �� 4 ' � '

� � 4 ( � / 6 ? &/ �� � ? 7 /� � 4 ( � / 6 ? &/ �� � ? 7 /
� � $&� >/ >�) &/ 6 ( / 6 / >� � $&� >/ >�) &/ 6 ( / 6 / >

Empresa Setor
E� � � �?
+
E� � � � � � ��� 
E�8���� � 
� 
X� F� �� � � �� �� � � � 
� � 
� �� ���� � �PQ� 
� � 
� � � �� �� 
� �8���� �
- �� � ��� � 
� �� �� � � � 
� 
(� � � � Pa� � &� � � � �� � �� 
� � 
(� �� �� � PQ�
/ � � �� � � 
$ � � � � ��� ��� 
� 
� � ��Z� �� &� � � � �� � �� 
� � 
(� �� �� � PQ� 
� � �� 
� � � �Q� 
� =� ��� �
H#E
+
H�� � 
#� Z� �
E� � �� � � ��� � X� � ��� � � � 
� � 
� � � �� �� 
� �8���� � %
E�� ��` � �� � 
� � 
#� �2� � �� %
� �� �� � � � 
E�8���� � �
#� �� � �� � � 
 &� � � � �� � �� 
� � 
(� �� �� � PQ� %
(� �� ��� 2� � �� 
 ������ �� �
A. M# A� � � � � � �� �� � � �� 
� � 
� �� � � �� � 	
E� � � � � � ��� 
� � 
� �� � � PQ�
/ ��� � � � 
- � ^ 
 � � &� � � � �� � �� 
L � �
. � � �� � A� � � � � � �� �� � � �� 
� � 
� �� � � �� � 
L � � � � � �� �
� ((� 
 � �� �� � � � 
� � 
�� �� �� � PQ�
. � � �
(� �� �� � PQ� 
� 
&� � � � �� � �� (� �� �� C��� �
$ � � � � (#
 $ � � � � �� PQ�
(� � � � �
^ �� �� � 
  � �� � � PQ� 
� �� ��� B� �� ��` � �� � 	
� � ��Z� �� 	
/ ) � �( � � )
� � +" &! � 2 � ) � 	 � � 
	 � � � � � � 	
) � 6* � 7� E� � � � � � ��� 
� �8���� � 
� 
� �� ��` � �� �
3 � 	 � � � �&� � � � 	 
� 
 � � � � � � ) � 	 
� 
 �
� %� � � � 	 � ) � 	 
� 
 �
8 � � � � � � � � &� � � � �� � �� 
� � 
(� �� �� � PQ� 	
� � ��Z� �� 	



�  
� - . / 
E
 

�  
� - . / 
E
 

 UU. E; D�. E; D�
E: &E
 � (E: &E
 � (]] 



� � � �� � � 2��� %3E3�� 0S� 
 �G� 	 � � � � 
 ��� � � 
 � 
 ��
" � � * � � � � 
 �* �" � � 
 � � ! � 
H

� � � 
 �� � �2%2�! ���� � � 
 �� � �� � � � � �! � � � � 
 J�

� $� � * � � � � 
 �! � 
 ��! " � � � � � � � 
 ,�
� 4 � $� ? � �G� � � ! � � �� � �� � �! � � � � � � � � 8� � �

�� � � 
 � � �� �H
� $� � * � � � � �� � � � � 
 �� � �� M
 �� �
� � 
 � � � �� �� � � � 
 � � � � �T � � � � � � �� � �/ ! 8�� � � � �
� >� ! � � � �� � �>� M� � �� ! �6 �� ! � � � �� �
� $� �� �� � =� �� �� P� � P� ��$� �� 
 �� � �4 �� � � � � ��
� $� � * � � � � �) � � � � 8� � � ��$� � * � � � � �>? -
� >� � � � � � �� � 
 ��( � � ) �� � 	 � �
� &� � �� �� � � � � � �	 �
� $� � * � � � � �� � � � � �91�



� �� � � � �� �� � � 
(� �� � � � ��� � � �
(� � F� � � �

� � +� �� �� � ��� � � 
 � ,�� � � B

( � �� � � � �� � �( � � ) ,�- � � � ��� � 
� � 
E� � � � � �� � +- � E
D� @� ��� � >
- � � � � � 
� � � � � � � � � � 
�� � F� � � � � 
� � � � 
� �� � � 

� � � � 
 � � � � � � � � � � 
 � � 
 � � � � � � � ! � 
 - � � � � � � � �� �
 ' 

� 8� �� 
� � 
� � � 
� � � � � �� � � � � 	

�� MM! � � � �� � �� �� ! � � 
 ,�! � � � �� � �� �� ! � � 
 ,�� " ) 
� �� � � � � 
� " ) 
� �� � � � � 
������� � 
* 
� �� �� �

' � ! � 
 �� 8� � � � � � 
 ,�' � ! � 
 �� 8� � � � � � 
 ,�� � � � � � �� � %


� � � � � � � �� � 

� � ��� � � �
4� � � �� � �� � � �
� 
� =� �� � 7%

� � � �� � � �� � �� � � � 

� � ��� � � �� � 
�� � F� � � � � >
� � �� %
� �� �� � � 
� � � � � � � �%

� � �� � � � �� 	

� �� � ++� �� �� � ��� � � 
 � ��� � 
 � �� � �� � �" � �� �� �� � ��� � � 
 � ��� � 
 � �� � �� � �" � � �� 
 � � � � ,�� � � �
 � � � � ,�� � � �

�� MM! � � � �� � �� � " � 
 ,�� E�! � � � �� � �� � " � 
 ,�� E�



� �� ��� �� � � � 
' 
 � � � � � 
� �� ��� � �� �� ��� �� � � � 
' 
 � � � � � 
� �� ��� � �CC��� � 
� �� � 


�� E�
 � �� �� � � 
 � � 
 � �� ��� �� � � � 
 � � 
 �� 
 � - . / 
E�
 � �� �� � � 
 � � 
 � �� ��� �� � � � 
 � � 
 �� 
 � - . / 

4� � B� - . / 7
 � � 
 � � � � � � � �� 
 � � � 
 � � � 
4� � B� - . / 7
 � � 
 � � � � � � � �� 
 � � � 
 � � � 

� �� ��� �� � � 
 $ � � �� � �
 ' 
 � * 
 � �� ��� �� � � � 
� �� ��� �� � � 
 $ � � �� � �
 ' 
 � * 
 � �� ��� �� � � � 

� � � �� � �� �� � 	
 � � 
 � � � � � � 
 � � 
 � � � � � � � �� 
 � � 
� � � �� � �� �� � 	
 � � 
 � � � � � � 
 � � 
 � � � � � � � �� 
 � � 

� � � � � 
 � � 
 5) ) 
 � ��
� � � � � 
 � � 
 5) ) 
 � ��
 FF�� � � 
 ' 
 � � � ��� � � 
�� � � 
 ' 
 � � � ��� � � 

� � � �� � � � � 
� � 
�� � 
� �� �� � 
� 0
� �
� ) 	� � � �� � � � � 
� � 
�� � 
� �� �� � 
� 0
� �
� ) 	

��  ��� � � � 
 � 
 � � � � � 
 � � 
 * ) 
 � ��
 � � � � � �� � %
 ��� � � � 
 � 
 � � � � � 
 � � 
 * ) 
 � ��
 � � � � � �� � %

� � �� � 
 � �� � � � � %
 � � � � � � � � � � %
 � � � � �� � � � � 
 � 
� � �� � 
 � �� � � � � %
 � � � � � � � � � � %
 � � � � �� � � � � 
 � 

� � � � � � �� � � � 	
� � � � � � �� � � � 	


�� � � � 
, ) ) 
� ��
� � � � �� � � � 
� � � �� ���� � � � 
� � � 
� � � 
, ) ) 
� ��
� � � � �� � � � 
� � � �� ���� � � � 
� � � 

� � � 	� � � 	

�� . � � 
 � � 
 � ) ) 
 � �� ��� �� � � � �� � 
 � 
 " ) ) 
. � � 
 � � 
 � ) ) 
 � �� ��� �� � � � �� � 
 � 
 " ) ) 

� � � � � � �� � � �� � 
� � 
� � � ' � 	� � � � � � �� � � �� � 
� � 
� � � ' � 	

�� ( � � �8�8��� � � � � �� ; �P� � � 
( � � �8�8��� � � � � �� ; �P� � � 
 	
	




� 6 � ' ? &/ �( � � )
�� I � ��I � ��++�� �� 
 �� � � � �� 
� � �� 
 �� � � � �� 


�� >� � � � �>� � � � � �� �� 
 � � � . " � � 
 � � � � ! � � � � � � � ��" � 
 ��� 
 � � � . " � � 
 � � � � ! � � � � � � � ��" � 
 � �� 
 � � � � �* �
 � � � � �* �
�� ��� 	 � 
 � �
 � � ��� ��� 	 � 
 � �
 � � ��� � �� � ��� �( � �	 � � 
 �� � � ��� � � � � � �� � � � �� �� � ��� �( � �	 � � 
 �� � � ��� � � � � � �� � � � �
� ���� � � � � � ! 8�� �=� � �! � � � � �
 � �� ! 8�� � � � %� ���� � � � � � ! 8�� �=� � �! � � � � �
 � �� ! 8�� � � � %

�� $� � � �� �" � �� � ��� 
 �� �� � � �� 
 �� � � � � � � � �� � � �� 
$� � � �� �" � �� � ��� 
 �� �� � � �� 
 �� � � � � � � � �� � � �� 


� � ��- �8� � �� � �&�� ��>1� �$� � �� �* ��� �� � 
 �) � � � �
 ��� �� � ��- �8� � �� � �&�� ��>1� �$� � �� �* ��� �� � 
 �) � � � �
 ��� �
� � � � � �� � � $� �� � � � � �� � � $� � �� / ! � 9� � �� � � � � � � 
 � � �� � �� � � 
 � � � �/ ! � 9� � �� � � � � � � 
 � � �� � �� � � 
 � � � �
" � 
 �" � 
 � �� 
 � � � � %�
 � � � � %�

�� 4 � � =� �
 � � �� �$� � ! �� �� � 8� � ��G� � � B��� � � 2�* �� � � I %4 � � =� �
 � � �� �$� � ! �� �� � 8� � ��G� � � B��� � � 2�* �� � � I %

�� >� �� � � 
 � ��� � �� � ! � �� � � �� � ��� 
 �! � 
>� �� � � 
 � ��� � �� � ! � �� � � �� � ��� 
 �! � 


� � � � � " � � � � � 
 �� � �� � � � 
 �� � �	 � � 
 �� � � �� 
� � � � � " � � � � � 
 �� � �� � � � 
 �� � �	 � � 
 �� � � �� 


� � ��� � � 
 ��,�	 � � � �� � ��� � � 
 ��,�	 � � � ��� � � �� � � I �! � 
 �� � �3� � �! ���� � �� � � I �! � 
 �� � �3� � �! ���
� N� ! " �� � � 
 %�� N� ! " �� � � 
 %�



( � � ) �� � �� - �� ( � 6 ?( � � ) �� � �� - �� ( � 6 ?

�� � , � 
�� � ���� � �� � � � 
� � �� � � � � � � � � �� , � 
�� � ���� � �� � � � 
� � �� � � � � � � � � �

�� � � � 
� � � � � � �� � 
�� �� � � � � �� � � �� �� � � 
� � � � � � �� � 
�� �� � � � � �� � � �� �

�� " � , 
� � �� � �� � �� � 
� 9�� � � @� �� � 
� � 
�� 
" � , 
� � �� � �� � �� � 
� 9�� � � @� �� � 
� � 
�� 

� - . /� - . /

�� � ) 0
� �� � � � � 
� � 
�� 
� - . / 
� � 
� �
� ) 0
� �� � � � � 
� � 
�� 
� - . / 
� � 
� �

� 9�� � �� �� 9�� � �� �

�� � 0
� � � � � � � � � 
� � 
� � � ���� � � 
� 0
� � � � � � � � � 
� � 
� � � ���� � � 

�� �� � � � � �� � � ��� �� � � � � �� � � �

�� , � 
� � � � � � � � � 
� � 
� � � ���� � � 
� ��� �� � � �� �, � 
� � � � � � � � � 
� � 
� � � ���� � � 
� ��� �� � � �� �

�� � ) 
� � � � � 
' 
� � � � � � � �� �� ) 
� � � � � 
' 
� � � � � � � �� �



; EAE
AE
. � � ED� 
b 
E� # $(D� 
AE
$(E
 $( �
b 
&E$
 D� D/ ( 

�� $ � � �� � 
� � 
. � � � � �� 
� � 
�� 
(� � � � �� �$ � � �� � 
� � 
. � � � � �� 
� � 
�� 
(� � � � �� �FF��

�� $ � � �� � 
� � 
. � � � � �� 
� � 
�� 
. � � �� �� �$ � � �� � 
� � 
. � � � � �� 
� � 
�� 
. � � �� �� �

�� $ � � �� � 
� � 
; � � � � � � � �� 
� � 
$ � � �� � � � �$ � � �� � 
� � 
; � � � � � � � �� 
� � 
$ � � �� � � � �FF� 
H�� �� 
H�� ��� � �� �� �� �

�� E� �� � �E� �� � ��� � 
� � � �� 
� � � ��� � �� �� �� �

�� � � � � � � �� � �� 
� � 
H�� �� � �� 
' 
E� � � � � �� � � � � � �� � �� 
� � 
H�� �� � �� 
' 
E� � � � � ��� � 
� � 
� � �� �� 
� � 
� � �� �

�� . � � � � 
� � 
$ �� � � �� � 
. � � �� �. � � � � 
� � 
$ �� � � �� � 
. � � �� ��� � �� � �� �� � �

�� . � � � � 
� � 
H�� �� � �� 

 � �� � � �
' 
<� � �. � � � � 
� � 
H�� �� � �� 

 � �� � � �
' 
<� � � FF� 
� � �� 
� � �CC� �� � 	
� �� � 	


�� D� � � � � � �� � �� 
 � �� � �D� � � � � � �� � �� 
 � �� � � �� � �� � 
- � � �
; � � � � ��� �� � 
- � � �
; � � � � ��

�� E� � � � �� 
� � �
$ � � � � �� �� � �� 
&(.E� � � � �� 
� � �
$ � � � � �� �� � �� 
&(. ++� - . / 
4� ) ) 67� - . / 
4� ) ) 67



( � � ) �� � �� - �� ( � 6 ?( � � ) �� � �� - �� ( � 6 ?

UFMG 9UFMG 9aa en AL e  en AL e  

356356aa en el mundoen el mundo

Higher Education Evaluation Higher Education Evaluation 

and Acreditation Council of and Acreditation Council of 

TaiwanTaiwan

UFMG 3UFMG 3ªª en AL e en AL e 

~365~365ªª en el mundoen el mundo

/ � � � � ! �� �&� � U�� 
 ��  �V � � �� �( � �	 � � 
 �� �� 
 �
T � � � I

( � � ) �( � � ) �� � �� � � �� ; � 3�� � �� ��! � � � � ��; � 3�� � �� ��! � � � � ��
� ! ��� 
 �/ ! � � �� � 
 �3� 2� ! ��� 
 �/ ! � � �� � 
 �3� 2��3B� �* �3B� �* �

� � �� ��� � � 
 ����� � �� ��� � � 
 ���� �� ;;



$� � � �� � �� � � �
�� A� � � � � � ��� 
� � � �A� � � � � � ��� 
� � � � �� � �� � 
� �� � 
GGA� � � � � � ��� 
� � � �� �A� � � � � � ��� 
� � � �� �

�� - � �� � 
� ��� � � >
E� � � � � �- � �� � 
� ��� � � >
E� � � � � ��� � 
�� 
� CC� �� � 
9
E� � � � � �� �� � 
9
E� � � � � ��� � 
� � � � � �� �� 
� � � � � �� �

�� ; �� � � � 
� � 
�� 
; �� � � � 
� � 
�� 
11@� � �� �� ��! � � �@� � �� �� ��! � � ��� �� 33 �� � � � �� 
�� 
� � � � � � � �� 
� � ���� � � 
� � 
�� 
�� � � � �� 
�� 
� � � � � � � �� 
� � ���� � � 
� � 
�� 

� � � ��� � � ���� ��

�� (� �� � � � � �� � � ��! � � �(� �� � � � � �� � � ��! � � ��� � 

� � ��� � � ��� 

� � ��� � � ��
�� #�� �� � � � �� � � 
� � 
� �
� � � @� � �� 
� � 
�� � 
� � � �� � � � 
#�� �� � � � �� � � 
� � 
� �
� � � @� � �� 
� � 
�� � 
� � � �� � � � 


�� $ � � � � � ��� 
$ � � � � � ��� 
99 � � � � �� �� � � � �� �

�� ; � � � � � � � 
� � �� � � �� � 
� �� ��� �; � � � � � � � 
� � �� � � �� � 
� �� ��� �

�� � � �� � � � �� � � � � 
� � � 
� � �� � �� � �� � � � �� � � � � 
� � � 
� � �� � �88� �� � �� �� � �

�� ; � � � �� � � � 
� � � � 

� �
; � � � �� � � � 
� � � � 

� �
11- � � � 
(� �� � � � � �� � � �
� � 
(� � � � ��� � � �- � � � 
(� �� � � � � �� � � �
� � 
(� � � � ��� � � ��� �� 33
� � � 
� � � � � � � � �� �� � 
� � � 
� � � � � � � � �� �� � 


�� ; � � � ��� � � � 
� � � � � 
� � � 
� � � � � � ��� � �; � � � ��� � � � 
� � � � � 
� � � 
� � � � � � ��� � �

�� &� � � � 
�� � 
� � � � �� � 
�� � � � � � 
� � � � � 
� 
� � � � � � � �%
� � � � 
� � � 
�� � 
� �� � � 	&� � � � 
�� � 
� � � � �� � 
�� � � � � � 
� � � � � 
� 
� � � � � � � �%
� � � � 
� � � 
�� � 
� �� � � 	





W
 � � � � � �� � � � � � �  

 � ��� �! " � �� 	 � �  
� � ��� � # � � � � $" �

%� �� �&&' ( ) ' ( *+, ' *&- .
/ 	 0��&&' ( ) ' ( *+, ' 1*( +


