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�L>M%L>N#E"#$%OE%P%Q#RS%$TEBUSX-9VWXYZ
[�*V\]^Y_��`abTcSd%Te#OHfFgUhiVjklm_nopqKrO

stuvwlxyVz{Y_|Z}~ 24 ��O������^Yl�^��O[*��`ab
VTcSd%Te#Y_~�V9���n���qK�vl�� !�j��_�OOZ��O

����>�O��qZ���:O��`abuK����� wn¡¢�£¤q�� !u¥

¦w_���O£:§¨©ª�«¬­�l®¯Z��Ohi� !�O°±uvwlZ��`a

bTcSd%Te#�²³�´µu¶·�¸¹º�lw�n 

1.� ���� 
()»qi+����KZ¼½�¾¿À�UVÁk_���ºÂÃ­�Z¼½q�Ä.��*

O	VÅ¯ÆÇlZÈÉ�Ê��«q !­��nÈkl !qËº�_��`ÌK¼½�ÌV

Ylw�n��`abK¥oÍuKÎÏ�Ð�qÑÒ­��OqZ¡ÓuÔw¼½����§¨

ÕÖGuvwlÎÏ`O×ØÙÚ�VÛÊr^�qm�ÜZ¼½�`Ì�Ý¡Þßqà�nY�

YÕÖG�¼½u��áâ«ãKäåu��OqZ¡¢KÙÚ�VQ#RS%$qæçÍuÛÊZ

æçÛt�èéÍuXwº�lw�n 
`Ì«ãK���§¨ÕÖGVê�^YlZëO^mâOÈÉ�`Ì� !­��O�V�!

��Ùtqà�_ìZÕÖG^`Ì^Oí�îï�ðñò)^��nr�VóuWX��^Z 

!`Ì^Zæç«ãqËº�_�ô`Ì^VõöYlZëO÷ø�ù­Ê��ÈÉuÕÖGVú

ûYlwÊr^qZ����ü§¨Vý±��r^�qm�þ�`Ì>#M%<e#�n�*��

O��OñèOðvKZIJ�����r^�qm�w�ü§¨V�	u�º�u��r^qà

¯ZQ#RS%$V
k_`Ì«ãKëO_ìO��^��n 
æç«ã^ð�q
kl�Z�J�st��¢��nstO��O�q����uZ����O

�.uvwlZ���O`V«ã�����^wÉ�O�à�n¡ÓO��`^��ÈÉuZ3
��O�*ÕÖG	Vab�� 3��O`V?Gu«ã��ÙtK�3��ÕÖ�#F�^�Ü
��nr�K��¡ÓuÔw�ô`Ì�Ëº���Z 
�«ã�!�þ¾Õ�^«ã"#�V

$�^��nr�u\YlZ�üO 2��%&O'u(ñYlZëO&£Va�� 2��O`)
ÇV«ã��stK�2��ÕÖ�#F�qà�nrOstK«ã!��*�Êl�+ðÙZ3
��O`&O,��Í�-�¯VûYÊ./qm�w¹wqZ !`Ì^��õö�qm�wÖ

¾�01�+��[1]n 
2�OÈÉ��3OÖ¾�01V45�6Ê78­�_O�ZopqXw��9\: 2.5��

ÕÖ�#F�qà�nr�K��VÅ�;�9O<¯u9\:�§¨V=±��r^qZ3 ��
Í�>#O-�¯O?�V 2��%&u@^YAB)OCZëO%&£u®wlZ&£DE 2~
�^Z&¤DE 1~�OZ3��O`EabV«ã��ÙtqZ�`EF 3��Z§¨ 2���^
wÉGHq�2.5 ���^�:­��nrOstK§¨%&O'uvwl«ãVjÉr^q«ã
!�K 2��ÕÖ�#FI'uJKqmZ�"u 3��O��`abVûYÊL¯M³�n¡¢
K«ã�ÏßONOuÈ¯Z10�áâPQqK�Þß)k_
RS«ã�âBâBÓ¡Ylw�
�Zë�q� 3��ÕÖ�#FqK 1TO«ã��k^qà¯ZëO 1UV10U�O 1q«ã
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�j³� 2.5��ÕÖ�#FKZW)^YlXÐÍ�stqà�n 
æç«ãstO��q�Éðv����uZYZ[stO\w�à�n¼½��Ä.�.V]

ÐY_«ãqKZ«ãO\]^��[>#�"#^_VYZ[YlÛÊF6�á^Bâqà��Z

YZ[stO\wuÈklø�tZ`a�btZcEdD1GtZ�â�Ju��­��nrO

ÉCø�tKZ×ØÙÚ�u¡��ef�Vø�qÔg��Ûtqà¯ZQ%ÖC#F�hiq

��`OTcSd%Te#qjkÍu
��lw�OqZIJOHfFgUq�ø�tuÈ�Y

Z[VlXYlw�n 
�

2.� 	��	
��
�������� 
�*2¤O��O��uvwlÒ6�PuZoJqKstOz{VmnlZr�QquIJ�

jklm_[�*��`abTcSd%Te#OxyVÒ6_wn 
IJKr�QqZ[�*V$%o01^Y_��`TcSd%Te#O_ìuZ9\: 2.5�
�ÕÖ�#FVXw_`Ì«ãHfFgUOhiVjklm_nrOHfFgUqKZ��^�

*	pVqr9V z9^Y_*sètþr, , �V±uYlZ Ùvu§¨ÕÖGO9\:ÏVw

]Y_É³qZëO 2��%&þr- %&�uvwlÎÏ`O×ØÙÚ�VÛÊnø�t^ 2.5�
�ÕÖ�#FVx'6�¹_[�*��`TcSd%Te#KZ90�yzÜ�º�ÔQq#%�
ÊWX­�lw��OO[2-8]Z9\:O=±O¹wqZ9V{Bq|\:�¡ÓÍ�§¨VM³
�w}���¢Y_n��uvwl�Z~j��qK��iOÈÉ�9\:�¾¿À�UVÁv

��)Ç�Xwº�Z%�DEOÈÉ�|\:���KL¯M��lw��k_n�³lZ*s

ètVXw_ÛtqKZ*O	pþr = 0��ÙÚ�O���^��_ìZr�VT���Ùt�
$�u��n~j��O	uK��`EFV��FqÔgYlZ�*	pV�ìl«ãVjk_

�O�à��[6]ZP`^ S`VQ^�u«ãY_�K�wnrOÈÉu«ãO?�Ï^K�m�
³uZ��O9\: 2.5��ÕÖ�#FuK���6m�� Ê�¢Y_n 
IJKÅ�O*sè^_^sè9OL¯ÙV�³_�Ywsè^_�é*sè^_�V±u�

�r^qZ��OstO�x'q�GO|\:§¨VL¯MÉr^u~�Y_[9]nÅ�O*sè
^_þ0 < r < �, 0 �  � ,  �  � �VXw�^Z*O
�u�k_§¨%&K = 0^ = u
à� 2 �Oz��q�­��nrO_ì�GO§¨ÕÖGV = 0 O&u]Ð��^Z9\:Ï
uÈkl = O&u®Ç�§¨K = 0O�O^\:u�º��VË��k_þ� 1a�nr�u
\Ylé*sè^_þ0 < r < �, �  �  � , � /2 �  � /2�qKZ*O
�u�k_§¨%&K = 
0 u®Ç��� 1 �O'q�­�ZrO&uK�GO�Ä.§¨ÕÖG�]Ðqm�þ� 1b�n
sè9OL¯ÙV�³�)Ç�OqZ��O9\:ÕÖ�#FO?�O�­KëOQQqZ|\

:�§¨ÕÖG�L¯M³�nrOÈÉu¡¢OHfFgUK9\:ÏO=±uÈ�Ö¾�01

�ºKÛ�­�lw�OqZ2�qK�9\:�^wÉ ¡VXw�r^V�ÇZostV�*

sèt 2.5��ø�t�^�rr^u��n 
Q_�GO|\:��V 5¢�O���bu�ÛYlÛÊstuÈ¯Z%��ºÂÃ­���
�`OTcSd%Te#�Þßu�k_[10]n­ºuZ«ã£�V¤ì��.Pg¾%$Ow]

� 1¥Å�O*sè^_þa�
^é*sè^_þb�[9]n 
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[11]Z��¾¿À�UV./Y_¦Ì§¨uÈ�*	pO���}�OT�Z®È©�.O-Ï
�¨[�ÎÏ��ºª�lw�r^uÈ¯+����`O«¬¡]þ�|ÎÏ«¬�Ow][12]
�jwZ¡¢OHfFgUqK�ìl¡ÓuÔw��`abVTcSd%Te#qm�n 
*sètV
k_��`abTcSd%Te#qKZ*sètu®Ç�ÎÏ`O×ØÙÚ��

VÛÊnrrq�K"#Z�K­�Z�^�Kg¾±æZ��Z��Z	�
Z��
Kë�®�¯°±�Z�²

ÐZ³ÐB#´GZÕ%¾#1B#´GO~�qà�þ�
 � � ��
 �
 ���nrOÙÚ�Vø�tqÛ
ÊµuXw�¶°Ø·OS��V� 2u¸�n¹�V�+�.q�º±u«ãqm�ÈÉZ¯°
±�^³ÐO»JO¶°uØ·­���E$¼%½¶°�VlXY_nQ_*sètqK*O	

p¾Ô¦Êáâ ÙvO¶°#¿�ÀÊ�klYQÉOqZ¶°L>�����¼æO¶°V r
Ùvu�ÁYZ	p�º�&QqáÂð±O¶°#¿uÃvÈÉuYlw�[12]n 

� � 3K 2009� 11� 9Äu?C<%qi
+Y_��þMw 7.3, ��O�­ 604 km�
uvwlZ3 vO !�qÑÅ­�_ !
`Ì^Z*sèt 2.5 ��ø�tuÈ��
ô`Ì^VõöY_q�qà�nr�K«

¬§¨V�+*\:�*ÕÖGPREM[13]
V]ÐY_Æ<¶��`þ��"#îæO

PGEÇ 30 s�O«ãq�qà��Z��
�ºOÙÈ�ÉY���� 3 !��6l
qZ�üE�Ê�E��ËEO 3~�O`
Ì�ÈÊðÌYlw�r^����nrO

ÈÉuostVXw�^Z*�w«ã�!

�qZ£���ÊZÓµO !`Ì^��

õöÞß��ô`ÌVË�r^�qm�

[14]n 
�

�

�
� 2¥«ãqXw_ø�¶°OS��nÍ�¯°
±�ZÎ�³ÐO¶°V��n 
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3.� �����	
��
�������� 
� oJqK}~ 24��O����O��^Yljk_Z*sèt 2.5��ø�tuÈ��^��
O��`abTcSd%Te#O~�uvwlÒ6�n 
�K�*2¤qÏðZÐÑO®Ç��� !�j��_��qà¯ZÒÓf«¬qÔ·­�_

4 �O��«uÈklZ1969 ��ºÕ�Ç 9 �q 12558 ÖO�O��þ����ÑÅ­�lw
�nr�ºO>×#1KZi+F7�i+�íO\wq 5 ¢�u
»­�lw�[15]nrOÉC
���±æ� w��i���KZ�zØOz�Ú�^wÉ|�u�w^rÙqi+��M 1V
2Ú�O��qZ7245ÖO>×#1��±­�lw�[16]nr�ºKáÂÚQk_F7qÛ¯Ü
YÃmlw�r^�ºZ�*�ÝÞOßàÐq���Ì��µuZ%��Ewli+����^

.³º�lw�[17]nðÙ�ái���KZ�&âÔOõöÍáwF7qi+�� M 3V4 Ú�
O��qZ�±æ� 28 Ö^*�w_ì�	K��qà��Z%�DEuÈ�BD1À0D��
�^.³º�lw�[18]nr�ºO��O P`�S`Oã"Ö%$�ºKZ�J� 1���£:
§¨ÕÖG�§ä­�lw�[19-21]nQ_�ÔqKZ��`1ÕFg?CuÈkl�A#1GO
3����`±�§¨ÕÖG�§ä­�lw�[22-24]nY�Yå"O��«K<`ææ_�aº
�lw_r^�Z�O��Oçè<`æ���«O<`ææ_^6klw��k_r^éO�ê

�ºZ !`ÌK�&âÔqOëwZìO��VíÇ_�OY��ÊZ�£:OÓ�`abO�

	KW)^Yl��qà�n 
� ðÙ��qKZM>î#F 2ïuÈkl 1976�u 5��#�� !��­�_�OOZ��
�&Oð�ëw�>��^�¯Z()��^ñ���>×#1V 1v !Y_O'qàk_[25]n
_)Ô�K���&O¤Ûò�¬òÛóuÈklZ�ÔEw_^ñ���%��Ì� æi�­

�l®¯[26]Z��O��¾¿À�U���ôE�Oý±�j��lw�[27]nQ_��õ�O
x~�öÏÕ%¾#1��Ð�÷�âO#�Í�89VXwl§ä­�_£:§¨ÕÖG��¢

��[28]n 

� 3¥*sèt 2.5��ø�tuÈ��*O�ô��`Ìþø¦�^ !`ÌþÍ¦�Oõö
[14]n3  !�ë�®�q�üE�Ê�E��ËEO 3 ~�Võön��OÈ·�¾¿À�U
^ !�È·Kù�O��u¸Y_n�6lO`Ìu 1/30 HzOf%PE?CG$%VúXn
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� ¡¢Z����O�¶��©ª«¬�û�qNìº�l®¯Zë�®�O��O`EFO�ü

VýQ³_��«Ohi�þ�qà�nQ_ !Þß�Ó�`O?�%�V�±YZ?�Íu 

!�VØ·��r^��Q��nÒÓf«¬�M>î#F 2ïuÈ� !Ö%$V§¨YZ��
�:QqO��`abO�°V����uKZTcSd%Te#��úqà�n�TKIJ�h

iVjklm_*sèt 2.5 ��ø�tOHfFgUuZê�O�^��O£:§¨ÕÖG^�
 ���ÕÖGV]ÐYlZ���O��`abTcSd%Te#Vjk_nopO«ãqXw

_������*O 1��§¨ÕÖGK� 4u¸Ylw�n�OÕÖGK	
[21]uÈ��Z�
O��`±�K²³º�lw�wOqZA#1G�ü:O±�V�ÆYl�~Y_nQ_��O

ÕÖGKZõ�x~^öÏÕ%¾#1OÓ!çVë�®����Ê
�qm� 2¢�OÕÖG(Õ
ÖG A^ B)��¢��[28]n 
�

3.1� ��	
��
�������� 
�TKZþ1��i��^ái��uÈ���`ÌO\wZ®È©þ2��O 1 ��£:§¨Õ
ÖG^ 3��1ÕFg?CÕÖGuÈ���`ÌO\wZV�6�_ìuTcSd%Te#VÓ
jY_n«ãK 0 km � r � 1738 kmþ�&�Z�  �  � O��VZK 320U�O>#¶°�u�
�Yljk_n>#¶°#¿KK 2 kmqà�n"#�'K 0.0125 s^YZPGEÇ 15 sO`V
��u]ÐYlZ;�ª����uvwlÂÃ| 1250 sQq«ãY_n��K�i��OF6 r 
= 738 kmþ�­ 1000 km�Z  = 0�Zái��OF6 r = 1638 kmþ�­ 100 km�Z  = 0�u·w
_n 

� 4¥opO«ãqXw_þa��[21]�þb���[28]�þc��*[13]O 1��£:§¨ÕÖGn
ø¦Z�¦Z�¦Kë�®� P`±�ZS`±�Z­�V��n��OÕÖGKZÕÖG AþÓ
¦�^ Bþ�¦�O 2¢���¢��n 
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Qªþ1�Oq�V¸�n� 5KZ1��£:§¨ÕÖGVXwl«ãY_�i��^ái��
O�ô`Ìqà�n=�Í� !�VZ��ÉY 10°�º 90°QqK 1°®mué#¿q�&�u
Ø·YZ�9ÙvuI6lw�n�i��OF6K P`^ S`O�C��¯��òqZ`Ì�Q
#PD1uQ^Qklw�Ou\YlZái��OF6K�C��¯���òqZ`�����

«¬Y�w_ìu|Á`�|�uÆ"#Áwlw�r^����n�O��K��`±���Y

Êù­w_ìZ���áwáâ��£:u`�1g0H­�Z ���VÛ¯ÜY_q�ZÆ"

#O�E�+�_^.³º��nrO^mO�%&u®Ç���`abOE�0HTe01K�

6u¸Y_nái��qKZ�&âÔq+�_ S`O�üÍ� ����Z��:QqabYl
wÊ�°��lL��nÒÓf��«uÈ�`ÌK 0.1V10 Hz O <¶æqO !qà��Z

� 5¥�i��þa�^ái��þb�O�ô��`Ìn��ÉYK 1°®mu`ÌV�uI6l
�¸Y_nûP!GO�:u P`^ S`O"(V¸Ylw�n�6lO`Ìu 1/15 HzOf%
PE?CG$%VúXn 

� 6¥�i��þa�^ái
��þb�O�%&u®Ç�
��`abOE�0HTe

01nÂÃ| 100 s^ 750 s
qO¯°±�O r ~�O�
ÇV¸Ylw�nø#KûZ

�#K$O�ÇV��n��

K�%n 
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�TOái��O«ãq�^���`ÌO�ü��º��n <¶OF6KZ�&âÔqO��

`OZìO���ëÊ�¯Z­ºuÆ"#O�E�+���Z<¶ 15 s^wÉÆ<¶q��gY
_�ü�Ý¡qm_r^K&H�ÊZoTcSd%Te#K !��­�lw�wÆ<¶'O�

�O�üV§É�O^¶·qm�n 
� �uþ2�Oq�V¸�n� 7 KZ�T«ãuXw_1ÕFg?CÕÖGO�Z®È© 1 ��
ÕÖG^1ÕFg?CÕÖGuÈ�ái��O`Ìõöqà�n1ÕFg?CÕÖGK�Oø(

u�k_%&VlXY_[23]n� 7qK�^Yl S`±�§¨%&O'V¸Ylw�n !`Ì
K��ÉY 40°Z50°Z60°O 3�q�¸Y_n��Ô)u S`±��*w^_�à�_ìZ1Õ
Fg?CÕÖGuÈ� S`+EK5�l,�l"(Ylw��Z !��üO S`±��¤w¹
wqZ ���VÛ¯ÜY_|Á`KÈ-�.klwÊ�°��lL��nrOÈÉu	��\

wK�º���Z�TKÆ<¶q«ãY_Oq`ÌO�ü�
mÊ���r^K��k_n1Õ

Fg?CÕÖGuÈ� <¶�ô`ÌO6~KZ�|O MPI I/«ãq0~YlL¯x'_w
^.³lw�n 
�

3.2� ���	
��
�������� 
¡¢71­�lw���O 1��£:§¨ÕÖGuKZ� 4u¸Y_ÕÖG A^ BO 2¢�
�à�nQ_���&O�ÐÖ%$^�Ì�ºZ-Ï�Äð���^A#1GO 2�§¨V=±
YlÕ2&�÷�ý±qm�n�TOTcSd%Te#qKZþ1�ÕÖG A^ BuÈ���`Ì
O\wZ®È©þ2��ÄðÕ2&Ì3V./Y_F6O��`abO�[ZV�6�r^V$
%o01^Y_n«ãK 0 km � r � 3390kmþ���&�Z�  �  � O��VZK 544U�O>
#¶°�u��Yljk_n>#¶°#¿KK 2 kmqà�n"#�'K 0.025 s^YZPGE
Ç 30 sO`V��u]ÐYlZ;�ª����uvwlÂÃ| 5000 sQq«ãY_n��K r = 
3360 kmþ�­ 30 km�Z  =0�u·w_n� 8u�T�~Y_Õ2&Ì3ÕÖG^Z«ãu
X
Y_%&OÈ·V¸Ylw�nÕ2&Ì3ÕÖGVXw_«ãqKZÕÖG AO��:�V�Ä
ð��4q·m�³lÓjY_n���&O�ÌÛó�º����ôE��¤w^ý±­�lw

��_u��V·mZ�����5Ê��6gE}�VÅ�%&V°B)n�

� � 9u 2¢�O 1��§¨ÕÖG^Z�ÄðÕ2&Ì3ÕÖGuÈ���%&u®Ç���`

� 7¥ù¥«ãuXw_1ÕFg?CÕÖGO%&[23]n�^Yl S`±�§¨%&V¸Y_n
�#�¤±�Zø#�*±�^_nÝ¦:�O�&u®Ç�È·KùüOP!Gu�¸n��

K�%Z !�Kó78ÌZÒÓf��«OÈ·Kû78Ìn9¥1ÕFg?CÕÖGþø¦�

^ 1��ÕÖGþÍ�¦�uÈ�ái��O�ô`Ìnù�u¸Y_ 3 !�qO`ÌV�¸n
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abOE�0HTe01V¸�n�TK<¶ 30 s^wÉÆ<¶O`V]ÐYlw�_ìZÂÃ|
1200 sqK
m�\wK�º��w�ZA#1G�5wÕÖG BqKZ�-A#1G:»�ºO
��`�ÕÖG AÈ¯�;Ê"(Ylw��°����n2400 sqK���&u�kl��O�
\'Qq�&`�abYlw�nÕÖG A qKÆÉYu<kl�Ç�ëw^_�ÁÊOu\YZ
ÕÖG B qKõöÍQ#PD1uQ^Qklw�OKZÕÖG A uõ6lÕÖG B O��� 3
=4w¹wqZ ����ÃmuÊÊ�k__ì^ñ���nQ_Õ2&Ì3V]�_«ãqKZ

	���ÌO��K>�u�º��w�OOZÂÃ| 2400 sqKÕÖG A^õöYl�º�u
�&`O?	�Ãmlw�nr�ºO«ãV­ºu <¶QqÓj��ÜZâOÈÉ�`O?�

%�u£:§¨O\w�ëÊ������6�r^�qmZ*�w !�q£:§¨V�6�µ

O´µV²³�r^�qm�^.³º��n�

�

� 8¥ù¥�T�~Y_Õ2&Ì3�÷nÍ¦K«ãu
XY_%&^���&^O@¦V¸
�n�%���n9¥«ãu
XY_%&u�k_Õ2&O�­�[n 

� 9¥þa�ÕÖG AZþb�ÕÖG BZ®È©þc��Äð��4ÕÖGVXwl«ãY_��%
&u®Ç���`abOE�0HTe01nÂÃ| 1200 s^ 2400 sqO¯°±�O r~�O
�ÇV¸�nø#KûZ�#K$O�ÇV��n��K�%n 
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�

�

�

� 10¥������*O��`abOõön�­ 30 kmuAª����V·wl«ãn��
qÂÃ­��`OPGEÇK 30 snÂÃ| 600 s^ 1800 sqO¯°±�O r~�OE�0H
Te01V¸Y_nø#KûZ�#K$O�ÇV��n��K�%n 

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



3.3� �����	��	
��
�� 
�|u������*O��`abO\w���¯��wÈÉZ3 ��O���­uZ��¾
¿À�UO��V]�lTcSd%Te#Y_q�Vz{��n��K�­ 30 kmu·mZ¾¿
À�UKRSÒ�Aª��^Y_nQ_���ºÂÃ­��`OPGEÇ� 30 sqBðY_n§
¨ÕÖGK�6l 1��qà�n��O§¨KÕÖG AVlXY_nrO«ãO¶°æ�¾Õ�
éK�JO� 1VCD­�_wn 
� 10K 3��O%&u®Ç�ZÂÃ| 600 s^ 1800 sO��`abOE�0HTe01qà

�n��O
m­uÈ���`abO\wV���Ê��_ìZ3��K��EFqGwlw�n
��K�*OK 1/2Z�K 1/4O
m­Y��w_ìZ�qKÂÃ| 600 sqêu��O�\'Q
q`�"(Ylw�nQ_�O��u®Ç� ���uÈklZ`�wvQq���âÔuHQ

klw��°����n1800 sqKZ��q�
�ÇO`���O�\u"(Ylw�Ou\YZ
�*qK�ÇOù­w P`�"(Y_Ü�¯qà�nQ_�qK	pâÔQq
�ÇO`�ab
Ylw�n��`KabÉY�ÆÊ��áâ«¬YlwÊOqZ�*uõ6lù­w����q

KZ��`�
�ÇVÃkl��OI'Qqab��nY_�kl��ORS���F6KZ�

���OÙ� !Þß��_�-wÉ³Z���:VÅJYlm_`V !Y��w^
³�n 

4.� SX-9��� 
� opK 3Jqz{Y_TcSd%Te#KZ�6l��
�L>M%L>N#E"#$%O×
D1G� SX-9þÄoLMN�OPþ2ü NEC�Q�VXwlÓjY_n«ã�OWXuà_k
lKZL>M%L>N#E"#$%^ NEC O����qHfFgUOÏß�óVjwZëOq
�u¥¦wlRS%À#FVSY_ń %EQ%½KFortran90qÑÒYl®¯ZjæKK 18000
qà�nNEC u®wlsEuÈ�G%HTh�×D1G[´¸jOU]ZVã�?W>GXÐ
O	���ú[éORS%À#FVSY_q�Z1CPU ÓjqK 60 =O«ã±�v�u~�Y
_nQ_(EI/[uÈ�Ïß!±þQ#P>G=HTe#“-R2 -f3 -Ep -pi -Pauto 
-Wf,-pvctl fullmsg”�Oq�Z8CPUq 4.4=Z16CPUq 5.8=O±�v�V�_n 
� opK 3.3JO 3��OTcSd%Te#KZ<eYDgE p8q 8CPUVXw_(EI/V
ãqÓjY_nQ#P>G=HTe#K�ÑOÏß!±O"^�ðqà�n3 ��ë�®�O«
ãu®Ç�¾Õ��Ój"#�MFLOPSçK� 1u¸Y_n 
�

� 1¥K 3.3JO«ãZ� 
 PGEÇ (s) >#¶°æ "#¶°æ ¾Õ� (GB) Ój"# (s) MFLOPSç

� 30 03201546 400000   02.304 18785 07780 
�� 30 05442720 200000 03.520 22290 05642 
�* 30 10835200 200000 10.176 12632 20446 

�

5.� ��� 
� opqK}~ 24 ��O����O~�^YlZ�^��O��`abTcSd%Te#O~
�V9�Y_nSX-9O<eYDgE p8uÈ�(EI/VãqZ�qK<¶ 15 sZ��qK<¶
30 sQqO��`ab«ã�Ó¡qm_n�*£:O��`abuvwlOIJO�ÛKZ !
^�ôO-§Í�NOuÈkliTYlm_[\�à�n�^��Kwª��£:§¨ÕÖG^

��uî��89�²³º�l®¯Z�Q­u�ô`Ì«ãq`Ea]uî���ÛV�ì�^

_u]klw�no����O~�KZëO`aVhÊ�Oqà�n 
�®�TK 15 sZ30 s^wk_Æ<¶O��`abVTcSd%Te#Y_n­ºu¡ÓÍ�

TcSd%Te#VjÉ_ìuKZ<¶ 1 sVñèuZqm�)Ç <¶uÔ¦ÇlwÊ$��
à�nY�Y<¶V 1/2u��^ZrÙv^ ÙvO>#¶°#¿Z®È©"#¶°#¿V�6l
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1/2uY�Ç�Ü�º�wOqZ¾Õ�K 4=Z«ã"#K 8=$�^��n�kl <¶OT
cSd%Te#qKHfFgUO MPI [�$bqà�n¡¢Ko����uÈklHfFgU
O MPI[�c�¯Z<¶ 8 sqO��O��`abTcSd%Te#�~�Ylw�nMPIV
Xw_TcSd%Te#uvwlKZQ_»O�Ouz{��r^uY_wn 

�

 !�

� opO��~�KZ��
�L>M%L>N#E"#$%^ÄoLMN�OPOE$0?

OÙJOdeÐq~YË_�Oqà�nL>M%L>N#E"#$%Oùf-�"#$%ÆZ

ghijklmZùnðoelZ
pqrsZ'ütsuKZo����O�OV®²³w

_)w_�ZHfFgUhi�TEBUWXuvwl�J�de
�deÐVw_)w_n

ÄoLMN�OPOuvwx
�Zá�ysZz:úsZëO{OE$0?OÙJKZHf

FgUORS%À#F^MPI[VÓSYlü­¯Z2012� 4� 11ÄZ7� 4ÄZ10� 10
ÄZ2013� 4� 3ÄZ®È© 6� 14ÄO 5Tu�_klh��_9�Oqd9�ü­k_n
Q_ E¾%GuÈ�.}u��u|}~��dT�Vü­k_n��j�t�����34
��7O��
�
�uKZSX-9OWXV®�ìw_)mZTEBUWXuvwl�àº�
�-�u�klw_)w_nÑYl����n 
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