
2w��������	

http://www.dianfa.com

��������	
�

��������	
��������

��������������

������������ ��!

"�#$%&�'()*$%+,$-.%)$/01#

������	
��



��

��������������������� INLOOPTEM.. - 7 -
1 ���� ............................................................................................. - 7 -
2 �� INLOOPTEM............................................................................. - 8 -
3 INLOOPTEM !"#$%&' ...................................................... - 8 -
4 ()��*
 ..................................................................................... - 9 -

4.1 VES*
()+�................................................................... - 9 -
4.2 DAT, RAW*
()+�.................................................... - 9 -

5 -.�/01 ................................................................................... - 10 -
6 �����2345�/��� ................................................... - 11 -

6.1 ��67 ................................................................................ - 11 -
6.2 ��23 ................................................................................ - 12 -
6.3 89�:;<�:=> ........................................................ - 12 -

7  !?@�/ ................................................................................... - 12 -
7.1 (A)BC !........................................................................... - 13 -
7.2 23DE ! ........................................................................ - 13 -
7.3 FGDEHIJ .................................................................... - 13 -
7.4 KLH=> ............................................................................ - 13 -
7.5 MN !OP ........................................................................ - 14 -
7.6 QR !OP ........................................................................ - 14 -

8 ����STU ............................................................................... - 14 -
8.1 ����VWSTU ............................................................ - 14 -
8.2 XY?Z[�\]7TU .................................................... - 15 -
8.3 �\] !DE7T ............................................................ - 16 -
8.4 XY[^_�`7TU ........................................................ - 17 -

9a���bcdefTgh�U .................................................... - 17 -
9.1 ij&' ................................................................................ - 18 -
9.2 kl:m ................................................................................ - 18 -

10 n/����, ! ..................................................................... - 20 -
10.1  !DE .............................................................................. - 20 -
10.2 opDEqrst?Z[�\]quv........................... - 20 -
10.3 wxqy"#z{�/| .................................................. - 21 -
10.4 FG !}� ...................................................................... - 23 -

11 ~l�� ......................................................................................... - 23 -
12�[��\]-�J7TU .............................................................. - 24 -
13 ���� ......................................................................................... - 25 -

13.1���n�� ....................................................................... - 25 -
13.2 wx�n�� ...................................................................... - 26 -
13.3 ��� !i��� .......................................................... - 27 -
13.4 gh�Ui��� .............................................................. - 27 -
13.5 �1q"# .......................................................................... - 28 -

15 7Tgh�U$%�� ................................................................. - 29 -



15.1 gh�U��� .................................................................. - 29 -
15.2 gh�Ui�� .................................................................. - 30 -
15.3 gh�Uwx�ntU�-� .......................................... - 33 -
15.4 MapGist CAD��........................................................... - 35 -

�s����������� FLTEM ............................................. - 37 -
1 ��................................................................................................... - 37 -
2  FLTEM��#��T ................................................................... - 37 -

2.1 �� FLTEM	
 ................................................................. - 37 -
2.2 ���� ................................................................................ - 38 -

3  FLTEM ¡ ................................................................................... - 38 -
4  FLTEM"#¢m ........................................................................... - 38 -
5 w£¤¥........................................................................................... - 38 -
6 �s���¦§t¨j ................................................................... - 39 -

6.1 �/¦§ ................................................................................ - 39 -
6.2 ST©ª ................................................................................ - 39 -
6.3 STDE~l�� ................................................................ - 40 -
6.4 ST¨j ................................................................................ - 40 -

7 �G�s�«¬}��©� ....................................................... - 40 -
8 ® ¯°±��² ........................................................................... - 40 -
9 uv[�\] ................................................................................... - 41 -

9.1 ³´[�\] ........................................................................ - 41 -
9.2 µ¶���·¸ .................................................................... - 41 -

10 µ/ ! ......................................................................................... - 41 -
10.1  !+� .............................................................................. - 42 -
10.2 ¹ºopDE ...................................................................... - 42 -
10.3 BC23DE ...................................................................... - 42 -
10.4  !�Y}� ...................................................................... - 42 -
10.5 DE»¼ .............................................................................. - 42 -
10.6 FGDEH� ...................................................................... - 42 -

11 ��½¾ ......................................................................................... - 43 -
11.1 ¿s�À[�\]ÁÂ�ÃfTdÄ .............................. - 43 -
11.2 ¿s[�J[�\]fTdÄ .......................................... - 43 -
11.3 ¿s�Jq !�\]fTdÄ| .................................. - 43 -
11.4 ÅÆ45�/[�\]-[�J�� ................................. - 44 -
11.5 ÅÆ !DE TECPLOT*
t Surfer3D�� .............. - 44 -

12 ·7TU�XY7TU� ............................................................. - 44 -
12.1 ST½Ç .............................................................................. - 44 -
12.2 ST��q¦§ .................................................................. - 45 -

13 n/ !�� ................................................................................. - 45 -
13.1 ÈÉn/ !��� .......................................................... - 45 -
13.2 n/ ! .............................................................................. - 46 -

14 Ê���� ..................................................................................... - 46 -
14.1 ¨j¢m .............................................................................. - 46 -



- 4 -

14.2 ���� .............................................................................. - 46 -
15 �ËDED·,ijFu ............................................................. - 47 -
16 cÌÍÎtÏÐde ..................................................................... - 47 -



��������� 	
������

- 7 -

��������	
����������� INLOOPTEM

1 ����
� 2W �������	
����� INLOOPTEM�GeoElectro ���������

��	
������������ !"�#$%&'()*+��,-�./012

3456

7856

9:56

INLOOPTEM ����	
����!"!"&';<=����>?@	A��BC
DE����� !"�FGH��IJKL'-(����	
��BCM%NO+PQR

�S�TUHVW(INLOOPTEMX�Y�S�TU� ZJ[\(� �]^_`�S�TU
� �]^abcdH

e� INLOOPTEM(fcg;<h�ijklmnopq)r����>?�@	��(s
I�t	\\uvwxy�L'-(z{����|}	~����BC���9���(se

�����(cg��z{|}	~�����S�TU��9���(�cg��	~��B

C��9������6��������(bDJ����q���������!"��`

�H

INLOOPTEM&'��cg�wf=3456����	
����DE
��������


���������

���������

������ !"#$�%&'()#$*

+�,-./01�2%345!"#$�2%34678#$

9�,-./01�2:;%<=78��>�5%<4�$#$*

?�@)AB�CDEFGH�I)��JKLMA;NOPQR

S�!"#$�OPGHTUVWX ¡��

9.¢£¤¥���¦1§¨� 
INLOOPTEM &'�©Q WINDOWS �$%ªQ�����!"��(FG«E�¬�,

� 1-1H®�¯°�±²`³´G(µg¤¥¶·3g¯°G¸¹���(h�º�¢£H�
1-2� TEM���`³»F�¶·��H

� 1-1 FG

«E�¬�



���������� 	
����

- 8 -

2 �� INLOOPTEM
I¼½�¾q\¿¼34�78�56�����¾H 
ÀÁI¼��¾¶·3�¼�

�¾3ÂA¼GEOELECTRO �
Ã�����¾(\¿¼���

������ ¾(ÄÅ¬�,

� 1-3H

3 INLOOPTEM����� !
"

INLOOPTEM Æ��Ã�

���`³ÇÈ��±(É�

������ �]^Ê��

Ë}�±H

� 1-1 INLOOPTEM FG
¬�bYÌ�Z}Í\��ÎÏ

�Ð

h�(I¼ÑÒÓ	\¾Ô¹3

ÕNY� 1-2�¤¥¶·H
3.1 ¼��¾Ö×� �]

^Ø'(*.ves)Ù
3.2 �¼���	
¾Ô¹Ú3\¿|}	\(�Û��	\=��!"��ÜÙ
3.3 I¼����

��¾3�¼���¾(�

ÝÞÒÓ¼����¾�¦

1R�ß6�(ÝÞ��Ê

� (à�áâãBAP+

�

u/ä�å�TUÙÒÓ

¼����¾�¦1Ræ

6�(ÝÞ�Ê �(áâÝ

Þç;ãBAP+�u/

è�Ù

3.4 éãBJê¦1(�NO=�¦1����BC(sI��R�ë6ìí��(g£
�ÇÅ��î_Ù

3.5 ,^¦1MP+(cgï»¼����� �¾À¼!"#$� �¾ä�¦1�0
1Ù

3.6 h�¼%&'��¾ÀÁ¼()����¾(=ÄÅ¦1DEabðñ�� Ù
3.7 
*ÝÞòó(�Û�¶·3ÒÓ¼+�,��-��¾ôõ� ¦1Ù
3.8 ¼./0� �¦1H
\¿¼���	
¾3�|}	\(�Û���	\¸=��@	����� ��Ü

�� 1.6�H
,^ö���ÇÅ��Ø'(*.raw�*.dat)(È����=��J÷� ÄÅ¦1bøå K

� 1-2 ¯°´
G��¶·

� 1-3 
INLOOPT
EMFGÄ
Å¬�



���������������	�


- 9 -

1¦1H,^�� !"]^� VESØ'(¦1R�ìíØ'3ôõ�qê� !"�]^¦1H
4 #$��%&

®#ùØ'cgö�(úû VESØ'�USFØ'�RAWØ'�GX7Ø'g²üý>?þ
ÇÅ@	��Ø'H

4.1 VES12��34
\¿���3�¼ö�Ø��'¾á�(ÀÁ¼Ø'¾ ¶·3�¶·�¼��¾

��ö�Ø'=�Ú3ÒÓØ'	
b*.ves
�ÒÓ�!"���Ø'

�ö�

FG����Ø'3�@	���� �¦1(s���� TXF ./Ø'3�./�
�(s������ÄÅ�¼ÒÓ	\¾ Ô¹ÚH��¯°]^,� 1-4H

� 1-4 �
���	

��Ü

��2

��ö��� VESØ'(�ë�qFG��ö�� VES�������	
./Ø' CFGH
®� CFG������

4.2 DAT5 RAW12��34
�¼Ø'¾

�¼ö�	6��¾ÀÁ\¿¼ö�Ø��' ¾á�

��ö�Ø'=�Ú3ÒÓØ'	
b*.rawÀÁ*.dat
�ÒÓ�� �ÇÅ��Ø'

�ö�

W�(�Û�� 1-5 ��	\��¸����ÒÓ=�Ú(FG��ö��Ø'3�
®�����@	���À	\��¸�s��I� ����Ô¹3H

� 1-5 RAW�
���Ø'ö

� .USF g ²
DAT � � �

WH 

I�=�Ú3(!q �ö��ÇÅ��Ø'�H� �J}Ô¹Ú(��"j#ö�Ø

���	\



���������� 	
����

- 10 -

'ú$�®c%�����	
�úû�%�����	
���&n	�'()����

	
É NanoTEM�@	]^�����¸H 
ò *�J}Ô¹Ú(����Ö×ÒÓ�®+���Hï»$%á�¼Ò3"j�¾�¼Q

,Ò3¾cg�� ���-�Aò �Ô¹Ú3(.ï»¼/0Ò3¾1¼/0Q,¾$%á

�(cg�ò Ô¹Ú3ÒÓ����/0(ÀÁ23®�ÒÓ(5AÄÅ 4H

é"�ÐI� Ò3J}����(�����5��xy�I=�Ú�-,� ���

�£��Ð6ÒP+�����(.@	����BCI� ìí��(g£�Ð7�86��

�9:Y!���;<(�.=��>ÒÓ����H

I®����ÒÓ©Ê	(¼67¾Éc©Ê?}��q@	\���ÒÓHFGA5A

)¬�(��	\��I� �¼�	
89¾3H 

���

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


 RAW��!"#$%&��
'(�)

��*+��,-��./0*1�234�5�'(678�/9
 RAW���:;<�/9

��
'(=>?*+@A�BCDE���F�GHIJ
�
����	��KL�M�	'(��NO

'(P�>QR?#$%&��
'(�)

5 '()*+
	\BÞ=Ê�g²]^9Cº�7*HD#��E®	\BÞxy(ÀÁBÞI	<»

F3Õ/FGHIÊ�»F3(H*DEI?HI� 1-23�¤¥¶·3(\¿¼	\BÞJä¾(
Û�,� 1-6�=�ÚHI�=�Ú3(Ô�"j����@	\��¸�²=���x(y(z�
BÞH�Ðcg=é}	\�BÞDEJäH��cg�Jä	�BÞôõAØ'3H*cg�

Ö×õI�\uBÞ��D�(KL"j�	\BÞHñ�MñNG	(\¿¼ñ�¾H 

� 1-6 	

\BÞJ

ä=�ÚH

=���� RAW��(é}	\�\u����ÇÅ��(raw Ø')3� Rx ñ��H�
�ï��ÐI¯° GDP32 �(#MÕ� RxHVW(\uµO�b 1H��(,^M7�ë�	
\�u/Jä�����(Iìí¡�Ê^��(\u��FG�H 

=���� Dat Ø'(��3Ö�ñPQ�Y®�	\BÞ(,^E®FG(�;<��
�3z�H

H*�ÐRS��(IBÞR(ò¿ÝÞT®¤¥¶·(�w�Ð�U�°+UH 
Jä		\BÞ#ôõI VES Ø'3(�Ð*cgV	\BÞ·Wôõb POS Ø'HI

	��Ê�3("XYP��(cg��ZKBÞ(z{P�L'-¡��H



���������������	�


- 11 -

���

��S
@ATU/0VW78?9*X��;�Y��
����Z.��	��[\5�

'(QR?#$� �]�M^_`9*@A/9��aX��'(=>)

6 �����,-./)���
IM�DE� j(�Z[=�����DEÄ�9CHg� 1-7 b\(��@	�])

	~�^__(`�a�+��bcÖ×º���('de»����c�H��`�a�+�

�f�(Iì=�����(�Ê�3Ú3�9�HWg("@	./��MP+�(��h(

)�i1+�H��W�86º�jk(�*N+(lmn¡H��(��op(,9����

hqrH��i1+�� IP+�M%����� (VW(��üs0H

� 1-7 ·	
\� ��

Ü

bW(\¿� 1-2 ¶·3t¼jk®	\��¾(Û�� 1-8 3�=�Ú(���ÐDE`
�+�n¡����ÐuBjkH

6.1 &:;<
��n¡Mv��`

�+�s0(Iop_w

�9:-(=])��ï

�**DEn¡H 
� 1-9 3��n¡�

ëh2I¼n¡¢�¾3

ÒÓ¼xò¾	I�n¡

��^~qò¿ÝÞ(�

�y�Þ��Ö×n¡�

��(�	zI¼n¡¢

�¾3ÒÓ¼x�¾	zò¿ÝÞÒ3� ®+�^~(N+��^~��{�by�Hñ�	(

���b� 1-10�9�H 

� 1-8 j

k��=

�Ú

IP��



���������� 	
����

- 12 -

,^�Ð=n¡�

���|MP+(cg\

¿¼n¡¢�¾3¼Mn

¡¾(�sÇ��n¡�

�H 

6.2 &:()
I�=�Ú3(=�

},~opbc���(

�cgDEu�jkI

�H=��ÐM�S��

�(cg;<�ÝÞ\¿

Ò3��^~��(�	

;<ãBAP+�u/q

ÉcH

I��n¡�jk	(

�3���\¹��®+

���#ô�-�(�M

��� (s�Ig	�

ôõ®+���(ü�����#��H

VW(���Ð�ÇÅ����J�(Àö���õ�H

6.3 =>�?@A�?BC
"�$U�°�(�r��=@	]^bc�D�HbW(H*DE�r���MHZ��

tY�ù�M��2!C¢Ã1�8BÞ��ÃH�����Jù¢ÃH

\¿¼	\Ô¹¾cg��@}	\�Mj	�BC���9:H

7 ��01)
=�����(,^	\_#(�ÐMlJ}	\J}	\� Hb�U+U(cgÒÓ�

1-23�¼� Q,	\¾$%(W�®� 1-11�=�ÚH

� 1-9 �

�n¡¢

Ã

� 1-10 n

¡G�	�

��B

��

�bcd$�e��'(BCfghi)jklfg_m0*nop�q:��'(rstuv<ow;�

xy/BCfghi)



���������������	�


- 13 -

ï�(�Ð�H*\¿¼OK¾
�ñ��á�(�D��� 

DF(s®� 1-12�=�Ú��
� �DFH

7.1 (D)EF��
"H*�<ñ���å�

����(,�TU�� �(

cg��§¨ÀÁN§¨� ¢

Ã(W�(FG7��Ð�t�

ÄÅ¦1(7���=¦1DE®¡�JäH��Jä<®¡(� �]^~�ÐQ��¦1�

�bcD�H*¢�Ð®_£¤�ë�×¥²"P�P;�P¦§�xyH

7.2 ()����
jk¦1� �ij)

r�P¦§�� ¢Ã(*¨

OCCAM � ¢ÃH�¢Ã�
Í\�M��Ð�tÄÅ¦

1(� ©BDE(�� �

]^`³�ªPå�TU�

�HVW(«¬®�Ðh�

�� ¢ÃH

7.3 G����HI
,^�Ð¯°á±� Î�
 gq��å(cg\¿¼Õ/¦1å� ¾Õ/¦1å�(

å� �H\¿¼Jä

å� ¾�Û�=�Ú

cg=@å� 9²

DEJäH���ò

�H

7.4 JK�BC
��&,@	�

�1
,@	���

M©Q1M©?(� 

{A�¹å1
å�

TUM³´~@	���§¨(� ��TUc%»�ÀÁ»µHZK�M¶Pë�P;9:(

H*DE�MH

�Mï»ø}·¸©Ê2

�1�·\I?(����10�
�Ù

�2�ð¹I?(����11�
�Ù

�3�³��¼º�å�M¾
��H���©BDE(cg©Ê�

,9MP�å�TU��M(�=�

� 1-11 �

 Q,	

\Õ/=

�Ú

� 1-12 �

�� D

F��

¦1å� Õ/=�Ú Jä@å� 



���������� 	
����

- 14 -

Í»	\(c%M©Q(VW(!¼ZË}u½s�(¾A�¿�+^H 
7.5 LM��NO

����;<�MÀ��(� �°®c%Á�ÂÃHZù9:I��+"��	_Ä�

ÅHJÆ��� SgÂÃ(cg7ÇÈBFG(���� ���(�	h�¼ÉÊ� ]^¾(

Û�Ø'ö�=�Ú(����Ë® backupfile Ì{�� ¦1��Ø'IFG(�cgëh
Ç��°�ÉÊ(Â�FGSgÂÃ�FG��s�	(ÍÎDE�H

7.6 PQ��NO
� ]¨	(cgï»¼�

�� ]^¾=� ¦1DE9

C(Y!� ]^�cd�1P

��H�$%ï»�ÝÞãB

¼ÒÓ	\¾ÏÐÒÓM��	

\(*cge�óÑ�¢xóë

h	\ÒÓH

8 ����234
����	
��0·\��g(�H*á±��'d��ÔPÕ�(gY!?}¡�À

Á	R�����9:H

INLOOPTEM �tY#ù��ÔP�'(ZK�'úû2����c�����Ö×~�
���QRS�TU-
 ¡���Øx�Ï¡����TU� ¦1¡���!"¦1ÔP¡�
�g²S�TU
 ÒÙ�����6��H

8.1 RS�TUVW�X
����c����������²	
3��!"�J}`³�'Hbìí�����

������(�Ð�ÐcI¼ÒÓ	\¾ Ô¹Ú3\¿ÝÞòó(Û�¤¥¶·(�3\¿

¼������	
ÔP�

�¾(W�Û�,� 1-13 �=
�ÚH

I�=�Ú3(�Ðcg

=������(ö����

�(Êí��AØÌÚÛ3H

Wg(I�=�Ú3�®J}

¤¥¶·�� 1-14�(��ëh
=���JÜ1jk��H

��

����
TUz{/*|��}~����r�����=@A�) 

� 1-13 �

Ö×~�

�



���������������	�


- 15 -

8.2 YZ[�\���<�X
QRS�TU¡����

���	
��!"�7*�

'HbYìí���S�TU

¡��(�ÐcI� 1-2 3�
¤¥¶·3\¿¼QRS�T

U-
 ¡�¾(W����7
�@	����[D�OÃN

O3456�785619:

56�QRS�TUH��(

INLOOPTEM �7�ÝÞ� 
��NO¦1�ßà
 H

t	����-��=�Ú�� 1-15�( ÒÓ���TU¢Ã�¼=��TU¾��¼M�
�TU¾(	ìí¡���6H� 1-161� 1-17�9²ÒÓZ�ù¢�	�¡��H�Ç�q�(
=��TU¡�îM��TU¡��ª�¡��TU¹,Íáa�£¤H®�Ðh��¦�H

� 1-15 �

TU��¢

�

� 1-16 =
�¦�S�

TU¡�

� 1-17 M
�¦��T

U¡�

� 1-14 �

Ö×~�

�¤¥¶

·



���������� 	
����

- 16 -

��

GH
����0�����/0_m��)_m�������(bc�������������')

kl��������<��������Mbc�A��� )

8.3 �������<�
� �¦1¡�(g�ù�'��(Jù��TU¡���� 1-18�(g��6���ª�

TUI¡�q���ÙâgJù���ã ��� 1-19�( g0àPåã ���Ì�¹�På

3^��ÍáH

8.3.1�56734
��'�ªYäë�TU�äë�
 (����<!"�7*å�H
 ·ub mH�

TUgM��TU¦���H

� 1-18 �
����

�� {

A��T

¡��

8.3.2��89:;734
bYY!?}¡��@	]^��9:g²� !"�¦1æ�����%ç(H*ìí

¡�� ÔP���H��'�S�TU��8601�1�ªPå9���TUã �ÔP�

���(,� 1-19�H
� 1-19 !
"¦1ÔP

¡��

�ÐI� 1-2�¤¥¶·3\¿¼[7]\���-����<�X¾(ÅÊq������ÜH
I��Ü3(qè,9�@	\��BC�ÀÁS�TU�æ�����9:(Éé�

8601�(���ª��æ�����9:H-è,9�=��!"¦19�9:(g��ã

 ���¹�(Ì�På9�Í\H

��(���¶·�Å��(I)�Ü�¶·3��h¼��<�¾¶·(��]ê,-2

ö� = ö�¡�01��

Êí = �¡�01¦1�ëìA��íîïq

ðÇ�� = ðÇ��



���������������	�


- 17 -

ñò����@	�� =

ñò������86 = I@	86q8�¦1�����86

ñò����¦186 =

¦1��b86�ã �� = ÒÓã ���¢�¼ã¾ÀÁ¼6¾ 

86Øxî\ = ä���Øx_ 

·\86ó î\ = æxôõÀÖö��

�� = Jä��

�Þ = Jäã ��Þ

��
 �X6 = ���ñò
 �X

ðÇ = 7Çìí�'

ôõ¦1¡��� =

H*����(=�¼]^��_`¾(�3�Q�YJ÷� ¦1��TUÁ
 ���

`³÷C(Q����
 øNH.=��TU(��æùúû(NÃìíH-��¦1��b

86�9:H

� 1-20 8
6���Ô

P���

8.4 YZ\ab�c<�X
INLOOPTEM �UYU9ü�Øx�Ï!"$%(e��$%(7�ÝÞ��(NO��

@}	\�Øx�Ï-
 ��%ç(sg¡���6�������ÏU�9�����H�
1-21�� 1-20S�TU¦1�Øx�Ï!"]^H

bYìí���U9üØx�Ï¡��(�ÐcI� 1-2 �¤¥¶·3\¿¼[6]defa
b�c<�X¾ÉcH

� 1-21 Ø
x�Ï¡�

�

9<��=>?@A3BC�4
bYz{�R��@	��ÀÁ�TU��%ç(��ìí������6�H�$%e

�)FG¼Ø'¾¶·3�¼
 ×{¾$%cg¢£P�wfëhZJiÞH

¼
 ×{¾$%cgz{2



���������� 	
����

- 18 -

(1). |}	~@	�=����BC��9�%çH�BC��µ�ªYÏ���[wHï»�
J���BC�î_(��ñ�5����@}	\�TU����H

(2). |}
 ��TU����%ç(5"�DE
 ÒÙH
bëh������(*¢�Ðý�J�R#}���@	��Ø'�5����	\\

uØ'(IÒÓP+t�þ)	(¼ôõ��¾AÎ��Ø'�3(��ìí�5������

��6�H� 1-22��Ü¬�H
9.1 ghij

b©Ê�������(�ÐH*á±,-��±DE�°2

1����Ø'�ves,raw,dat�(
2 ö�\uØ'(*.txt)(cÒ)(
3 ÒÓ��������	~��Ü��¸(
4 ñ�¼ì���¾�¼�BC¾��¼S�TU¾( 
5 ÒÙÀÁôõ��b xyz��H 

� 1-22 �
�9C��

��=�Ú

9.2 kl?�
(1) �� Raw12
"�Ð\¿¼�� RAW12¾á�	(FG�Û�ö�Ø'=�Ú(üO��Ø'	
b*.vesH
ÒÓH*9C���@	��Ø'H

(2) ��mno
I���ÒÓ¼ñ�¾	(FG����ÒÓ��3(ÒÓ|�(����t�þ)°

bÞ�(�®����t�þ)J{�����cg������H�ÐéIò ¼���Ô¹¾

3ÒÓJ}���(����=��t�þ)���IÔ¹Ú�-�(g£�Ð�X�� 1-23�H
Iz{P+����	(¼ñ�¾ÉcH

� 1-23 Þ
��ÒÓ�

Ü



���������������	�


- 19 -

b��*h�|}�°bÞ���VbM��t�þ)(5��@	�Ü�^M�H�J

}@	��G¸(U�t��*î5=	�t�þ)=���{�^µ(Z{(�ùþ)�J�

��n	ÀÁ���ªP-���
 �MJ{�H,^�ZK�ªM�
 ���ÔPAJ


���q(��ÊFG�!"H

VW(IÒÓP+�Þ�t�þ)	(�®�®5�t�þ)������NO(VW(

{A������®J��cî�H

(3) ��p�
Iq���°©Ê	(Þ����3�@}�����I)�Üò �Ô¹Ú3(,�

1-24H
(4) ��
 �12

\ ¿ ¼ö�

\uØ'¾ á�(

�Û�ö� Ø'=

�Ú(�Ð IÒÓ

�ÇÅ�� =��

Mñ�\u Ø '

	(Ø'3 �\u

����� I¼�

¸²\u¾����3H� 1-25�J}¯°]^Hï»���(cgY!ö�\u���>M
ñH

H*����(\uØ

'3ôõ��\u²@	�

��¸H,^\uØ'3��

¸�ÇÅ��Ø'3��¸

J{(À,9J{(ZKJ�

����3�Ø'�#��

��H>È(���M���

��H

(5) ./&:
\¿¼ôõ��¾(Û�ô

õØ'=�Ú(IÎ�Ø'�

	(FG�á±�ÐÒÓ��

��	~�(7�ö��\u

Ø'3����¸(�ÇÅ�

�Ø'3��5�����

�(sá±øÔØ³���\

u²�BCÀü=��S�

TUôõA�ÐÎ��Ø'

3H����������6

��� 1-26�H

� 1-24 �
�ÒÓ¬�

� 1-25 �
Ü~×�

Õ/¬�

� 1-26 S
�TU�

���6

�



���������� 	
����

- 20 -

10 D)����E��
10.1 ����

�q�c�(Q��ÄÅ¦1MP+(Vb86�G�_�H

�����BCî@	���(á±UTPå�BC��¤(øN�¹å�TU»µ(Ò3�J

å�TU(�ü�b 364Ωm(�P+^��ä��� 1-27�H
� 1-27 ¦
1²���

P9:

W�(c\¿¼� ¾á� (À¶·

�� 

�©B� 

×»� ({A� 1-28�� ]^H��c�`³¾A� �+^H 
� 1-28 ¦
�²�P]

^

hI(ôõ«¬�]^H��»F2

�I��R\¿ÝÞòó

�¤¥¶·3¼+�,��-��¾

Z{(«¬�� ]^�#ô�AØ'3H��(�\� ]^*cg#üý	\h�H

«¬hI��"j�� �Ü(©ÊYJ}	\��BC� �°H 

������

¡¢
bc£M'¤
¥�_`¦§�
¨=)�_m���bcDE©ª
«¬�®¯°_m
±²³´

BCµ¶)·¸¹<�bcDE©ª0=º
»0M'(
¨=¼*½¾¿��ÀÁ
)ÂÃDEÄÅÆ�Ç

ÈÉÊ
��)

10.2 q����6rs[�\����tu
� ��ótJ�ñ�P+�ÄÅ¦1HZcg�1��e�P;xyQ�Ä����9åÙ

�2���NOQRS�TU86DE9åHZ�«¬e�QRS�TU���%çñ�=��B
Cc�c%�TU¡�HbNOS�TU(�Ðc\¿

�� 

�NOS�TU



���������������	�


- 21 -

W��Û�� 1-29�"j	\����S�TU���ÜH�]^cg#ö�ÀÁ�îA
ØÌÚÛ3H 

� 1-29 S�
TUNO�

Ü

��(=��	\(«¬�cgNOSØx�Ï/S
 86(,� 1-30H«¬�{cg�
üö���(°bÊ^�h�H

� 1-30 S
Øx�Ï8

6

10.3 vw�xyz{|	
0
\¿¼	\Ô¹Ú¾3�üý	\(�Û��	\�� ��ÜHî,(Ò3Y 0507¸\(

�\�¦1���86,� 1-31H

� 1-31 ¦
�²�P8

6

�q�c�(��;<�q� 2140¸	\J{(H*n¡`�+�H`�+�n¡	��
�� 1-32H



���������� 	
����

- 22 -

� 1-32 ¦
�²�P]

^

bYñ�P+�� ÄÅ¦1(�Ðcg[NO�c��S�TU86(s7�S�TU

��%çñ�P+�ÄÅ¦1Hq�386�S�TU�� 1-33H��c�(`³cg�øå�
H1¦1�� HbW(��ÝÞ�q�3P�¦1DEJä({A� 1-34�� !"]^H

� 1-33 S
�TU86

bY�U� !"�� H«¬�~(P�¦1�æx��M�ú¤(0ºIê�Ê��

�RHVW(cg��üýÖ×� Ê$�	\��TU¦1DE� H

� 1-34 ¦
�²� =

î9:

«¬cg�@}	\�S�TU��%çñ��5ß��TUH�J}a;<�¢Ã�h

�¤¥¶·3�¶·�¼yz{|	
����¾�¼+�,��-��¾Hï�JL	6®D

#�	\(��	\-¢�TU¦1c%5�D�H���®D#	\�86º�5ßHZ{(

,^S�TU865ß�|L86Ö#Ê$� (��(üý�t5ß�	\�cg;<h��

¦1DE©B� .NmDE�� !� H"\¿¼yz{|	
����¾	(TÛ�� 1-35
J}=�Ú(��=�Ú3(�Ðcï»¼��	
¾Ô¹Ú(�3ÒÓ�"j86!<ß�8

6H,^�	\Ö×Ê$� (Èe��	\¦1LÓ"j	\¦1H



���������������	�


- 23 -

� 1-35 “h
� ü ý 	

\ ”$%�
Ü

ï»î_(�h 2112�BC�"j	\��º�<ß(VWe��\�¦1°b"j	\
�ÄÅ� ¦1HZ�"Õ 2112���Ö×Ê$� H

¯°�]^�� 1-36H ��c�(e� 2112¦1°bÄÅ¦1����P�vb 6%Hb
DJ�� ��`�H

� 1-36 ¦
1²�P]

^

�t#P��¼+�,��-��¾H"�Ð=|@	\� ©Ê	(!¼��� �¦1

aÇA)�Ü3(g£üý�	\I� �h�H

10.4 G���%&
� »F�$#��%í(,� ¢Ã�� ���01�H� 1-37�«¬� 3�JK

��Õ/(ZK��®�ÐM�JäH

á±q��¯°(cg©Ê?L������ H

� 1-37 �
 ��Õ/

11 FGHI
I��Ã���3(&ü�IàØP;��FP;���3(=På�
 ð *¢º�

'(H©B� ��%ô)���PG�¾A!µ(�� �¦1MJ��¶PP;ÍáHVW(

lm=� {A��TU¦1DEð¹I?(h�TUI��q�'d��q�P;%ç5¶PH 
¼ð¹I?¾$%���*�H¢HIð¹I?»F3(H*RS,-�ÇÈ2

 1.I?j+¹,-�R�P;�P¦§�Íá(Í²�Y!Þ.å�iÞå���Íá(,
� /0��TU�µÙ

2.ð¹I?�����1�'d��13QÑXY(�}V2Ù
3.ð¹I?»F3(!¼Þ.å��TUÀÁ� M��Hï�(=�iÞå(J3"Õ



���������� 	
����

- 24 -

�TUM��(.I?� HVb4��$à<�IJ}M��R1lcg�bE®��(.�

�På� ��H,^����(I?º�56H=�}²�����\(·WXYH

bëhð¹I?(\¿� 1-2¤¥¶·3�¼[12]}l~�¾(��� 1-38�=�ÚH 

� 1-38 ð¹
I?�Ü

¯°»F2

�1�I¼	\Ô¹¾3\¿H*I?�	\(, 183(=��!"¦1���I¼�TU
¦1¾R3Ù

�2�ñ�H*I?�iÞå¼åG¸¾("jå¼å�TU¾1¼å� ¾���IÔ¹
Ú3Ù

�3�\¿ 7�ÀÁ �µ"jåå� Ù\¿�µ ÀÁ7� å�TUHEI?Jê(

"j¦1����BC86�T��Iò8(s1ÇÅ@	��DE=îÙ

�4���(bY7�I?�P��(I�-9�����q"j	\²üj	 2}	\�
�TU¦1��9:(g£DEQ�î_9CÙ

�5�®iÞ\I?©Ê	(\¿¼]¨I?¾H 

12�J��56-�K734
\¿¼S�TU-
 ¡�¾ÀÁ¼�TU-
 ¡�¾(�Û�,-�=�ÚH 

C�����¡����b�TU�äë�

�&����¡��ìí�=�	�TUH

��=�	�TU%Ì�[µ��TU�

�(VW(=��19C[�TU��®J

��+^H

ñ�	(�I��6��Ü3ìí�,-��TU¡��H� �M��TU¡��(

ò8�=��TU¡��H



���������������	�


- 25 -

13 LMNO
13.1����7�

�1���

��Ø' = ö� VES���:g��!"]^Ø'

Ç�¦1��

���

= �;��¦1���


 ÒÙ = ìíÎ�
 �(S)�TU����6�

ôõ� ¦1

b VES��
= �� �TU¦1²��ôõ VESØ'3

��� 	\ =
��"j	\�� ���H,^¦1Ö#ä�(����><~=¦1

�JäH 

��	6 =
����	6®���Ü(�����>ôõ�	6�� ]^H��

	6	(��	6®��®	\����� �	\Ô¹Ú3��/

0H

ö�

=
ö�� ¦1²�P86

ö��

=
Õ/ö��

��

=
<�� &'��

�2���

Jäå�TU = ï»=�ÚJäå�TU

Jäå�  = ï»=�ÚJäå� 

=Ç��å =
e�=�ÚI"jåj=Ç��å(ýå�TU1å� HÇ¦

1�7�JåH

/0��å = /0"j��å(Ç®�¦1��ÄJåH

FG©> =
e�"j¦1NO����(sKLÇ��@	��(se����

DE� !"(ñ�FG�Mñ�H

�3���	


Jä56./ =
Jä"j�����?56@A�t��rg²<B56�®+�

CHJ39:-(�ÐM��$%HIFG3Ö×=ZK��DE

YDOH 

EFG`��M = �M`��r�EH+�

`�+�n¡�

��jk

=
s0��`�+�IÅ�])����fc�(��Àe�©+�

jk¢Ã=@	��BC��DEjk(Öíop



���������� 	
����

- 26 -

��ö��� =

�4���

NOS�TU =
�@	����BC(e�J9���NO�	\�S�TU-�^
��

Øx�Ïßà!

"

=
e�SØx�Ï!"¢Ã="j�������BCNOØx�Ï

�
 

Õ/§¨L' =
Î�� ����°��(J39:-(�ÐcgM�JäZK�

�H 

©B� =
e�O��� %í��(I"j�� !� �`�q(DES

�TUJ÷©B� H,^� Ê$(ÈaÇ"j� ¦1��P

]^H

U9üU� = e�[D�� OÃz{P�¦1a+¹�På9�

�5��

ðÇ = ,^��R�h��86(KEðÇ	�L0��FG

Êí =
�"j�¦1�����ÊíA��íîïq(Iüý����F

G3c�î� ]^��(gtÚÛMNt�H 

�6���

l³ = INLOOPTEM&'h��+¹�wxy

������	


J÷� 

= INLOOPTEM�O·xy

13.2 vw��7�
INLOOPTEMÛ�¶·®�}(J}�I¼� !"��ÜR¾(âJ}�I	\ÒÓ�¼Ò

Ó	\¾H 
INLOOPTEM¼� !"��ÜR¾Û�¶·®FG��¶·E®�aë��¶·�H-

�Q��¶·�]ê²$%O·PQ2

Jäå�TU = ï»=�ÚJäå�TU

Jäå�  = ï»=�ÚJäå� 

=Ç��å =
e�=�ÚI"jåj=Ç��å(ýå�TU1å� HÇ

¦1�7�JåH

/0��å = /0"j��å(Ç®�¦1��ÄJåH



���������������	�


- 27 -

h�üý	\� 

¦1

= e�üýÖ� ©Ê�¦1LÓ"j¦1H

©B� = �)¶·H

aÇ)�Ü3¦1 = �� �¦1ðÇA)�Ü3H

INLOOPTEM¼	\ÒÓ¾RÛ�¶·®FG)¶·E®�J}�¶·�H-�Q��¶
·�]ê²$%O·PQ2

ìíQRS�TU

DE��

=
��	�?L�����BC��NOüQRS�TU�
 (

sìí¡���6�

ìíU9üØx�

Ï��

=
��	�?L�����BC��NOüSØx�Ï�
 (s

ìí¡���6�

ìí�TU� ¦

1��

= ��?}��@}	\��BC��9�²=��!"¦1

ìí�BC� ¦

1��

= g��ã ������ ¦1��

������	


ÔP��

= ìí?L��}	~���BC��ÔP���

Jä\u = =���=��\uBÞDEJä

/0"j	\ = �"j�	\J����"j��3/0

Q��R\� = R\� ��q®	\

13.3 ,����g���

ö���Ø'

Jä"jå� 

Ç���Ø'

I"jå-=Ç��å

ôõ� ]^

/0"j��å

âõ���� ]^

Õ/� ��

ö���

Õ/��§¨/0

ðÇ��

©BJ÷� 

Êí��

S÷� 

Jä"jå�TU

�w

13.4 ��`Xg���

ôõ¡��b BMPÀ XYZØ'À �����



���������� 	
����

- 28 -

Á surfer8�������

����6� TU��6�

-�P�bc aVÀ
 6�BÞ

aVÀ
 =�BÞ W���

öµ�� Õ���î\@

ðÇ�� Êí��

13.5 �m�yz
e�ÝÞcD³´P=�TU¦1DEJä(z{)°��Pð H

Z[(� 1-42·\� !"��ÜR1`³c9b�},9(� b¦1R(ò b@	
�����869����RH

¦186�@��å��TU�� XÊ(æBÞb�TU(Res)(ØBÞb
 �@å�
 t1�(Depth)Hý¬µ��=�BÞH

�TU¦1I¦1R¹hbJ�Ô�Y6H�E�æBÞ�à�6K¹|}��å�Z¬

��[¬�H�EØBÞ�ç;6¹�|��å��TUH�3"j�TU¦1b 6åH@å�
� 1�TUI¦1R�[,Ö����(�-¹H

å¸ 1 2 3 4 5 6

�TU(Ωm) 78 8.7 31 3.5 45 2.3

� (m) 42 80 15 50 15 ∝

e�ÝÞJäÖ®¦1��TU�� �¢Ã�2

�ÝÞ�BA¦1RH

,^*Jä|Jå��TU(,�3�Jå��TU(c�I=���TUç;Y6q(

á-ÝÞ�ó(Ò3�Y6H,^Ò3�Y6(ÝÞ� T�ÊÞ¸�Îà�ÏÐHáâÝÞ(

ãBÒÓ�ç;Y6(cëh=¦1�TU�JäHIJä»F3(I�Ü� 4�3�Ðc�

A"j��TU�H

�{(,^*Jä|å�� (,�Jä�Jå�� (c�ÝÞ�BA��å[¬�
 =�

�à�Y6q(á-ÝÞ�ó(Ò3�Y6H,^Ò3(ÝÞ� T�ÊÞ¸�Îç;xÏÐH

áâÝÞ(ãBÒÓ�à�Y6(cëh=¦1� �JäHIJä»F3(I�Ü� 4�3

�Ðc�A"j�å� �H



���������������	�


- 29 -

� 1-42 ·
\ !�©

B�� �

Ü

15 73BC�4� PQ
15.1 ��`X���

�S��TU¡���6�,� 1-39H���ÜI®��6�3�J{�(VW(+
������Ã¦�1�TU	
�¦�H

� 1-39 ¡
���6�

�Ü

�

�

�

�

©ªË '(Ë

bcD

� �

� �

� 	


�

1



���������� 	
����

- 30 -

15.2 ��`Xg��

\ ôõ��Ø'Ù

] 7ÇÅÊ�����Ù

^ 7ÇÕ/�ÞÙ

_ y-BÞO�¹�Ù

` W���Ù

a á±�ÐÎ��î\@ìí��Ù

b Êí��Ù

c ðÇ��Ù

d á±J�î\öµ��Ù

e y-BÞ=�¹�Ù

f -�P�86Ù 

g 7ÇÕ/��6�Ù

h ö���H

(1) ôõ

��6�cgôõ�Ø'01�-�HRS(Z�7�Y SURFER8��<ÜHcg���

ôõb���� GRD Ø'(��ý�ì�����6�i1�Þ(3jR1Ø'�,^��Y

P�Ø'�1P���Ø'HZKØ'�	
9²b2grd, bln, lvl, 1 posHh� surfer8ì��(

Z[e� BLNØ'1 GRDØ'(kÓ{Aj�	� GRDØ'Hìí��6	(�� LVL�Þ

Ø'(�cg{A1GEOELECTRO�{l@���6�H,^¯°-�	\u/(e� SURFER8

�t� post�$%(�ý�� POSØ'��	DEÕ/�cgH��Ñ�� SURFER8�ÐumH

(2) 7ÇÅÊ�����

�8���Õ/(ò8����¢ÃHZ���t�ù���¢Ã(����¼�V:�n¾

¢ÃH

\ ] ^ _ ` a b

h g f e d c



���������������	�


- 31 -

(3) 7ÇÕ/�ÞÀÁTU��

��6���TU�IÇ���6��`�q(=��6R1TU5��p�HI¡�

��6�ìí©Ê	(�Ð\¿���3�¼TU��6¾á�ÀÁ�Ò3¶·¼ìí¡��¾

3�¼TU��6¾�¶·�(�Û�,�-41 �TU��Õ/=�ÚHI�=�Ú3(�Ðc
g�Q��I�ï3Q���65��TUp�Hî,,^�ÐÒ3|}��6��(����

�I¼��6�q¾3(,^W��Ð��qI�ï3ÒÓJ}p�(FG�V"jÒÓ�p�

°b��=��TUp�H 
� 1-41 �
ÞÕ/�Ü

Wg(,^�Ð=ÒÓ��qM�S(�cg�Ö×ôõ���6�qï»¼���q¾

I=�Ú3°b"j�qH*cg�"j�S��qôõAØ'3g£-êh�H

��6��TU®�ù¢Ã(Jù�¼r�TU¾(�¦��7���6�=��6R1

ëhr�TU(+^�³s-�HâJ3�º¼r�TU¾(�TUg��6b ¬ëh=��

6R1�TUH

�4�y-BÞO�¹�
�aV��I�-,(5"�
,�����HµaV��Iq�(=��&,����H

"��O�BÞ(&,���#Öí(�{Mú��HVW(O�BÞ+PÌ�
,��(�-

��8H

"bYÌ�&,���(H*��=�BÞ(Éìí·=�¡���6�HbW(�Ð

�H*\¿ �Þ(�ìí·=�¡���-�ò8�H,^\¿ �7ÇìíO�BÞ�¡

���6�H



���������� 	
����

- 32 - 

�5�W���
á&'O��î\W���H

�6� á±�ÐÎ��î\@ìí��
�Û�-��=�Ú(�Ðý¯°�ì�î\	(�á±Î�î\ìí��6�H

�7�Êí��

���ëìA��íîïq(Iüý��&'(, OFFICE 3(cg�îìí���6

�H¢£ÚÛ�NH

�8�ðÇ��

7Çìí?}��H

�9�á±J�î\öµ��

á&'O��î\öµ��H

�10�y- BÞ=�¹�

��4�H

�11�-�P�86ÀÁP�bc

IP�Ê���RDE��Ãmn(@	�Ê^���ªP��bcHI¡���6�3(

P��bcï»IÇ�à�¬�qìí�¡��q8�P�9�Hï»8�P��bc(h� 

�¡��a�%�ªP-�TU�a�U�3^9�%çH

bXYP��bc(H*Q�¡�	\I	6q�à�BÞ�UFBÞg²\¸HZcgö

�gØ³��õWI\u posØ'�posØ'������(*cg� vesØ'�-��Ø'01�H 



���������������	�


- 33 -

ò��JL~P�bc�	


¡�H

H*Î���(=�·=�¡

���6�(P�bc�M%XY

�H 

(12) 7ÇÕ/��6�

Û�,-=�Ú(Õ/��6�H,^H*Jä|}�(I¼�Ô¹¾3(I¯°Jä

��q�¿ÝÞ(�Û�ò8�Ç�=�ÚHñ�	�cgJäbÇ�Hï»¼7�¾�I"j

�	7�J}Ç�(¼/0¾�V"j��Ô¹3/0H¼Jä¾�°�1ÝÞ�¿$%J{H

15.3 ��`Xvw��sX���
I��6��Ü3ò¿ÝÞ�Û�� 1-403�¤¥¶·H
®�¡���6�ìí�¯°Ñ�����¼��á�¾$%tuH

¡���6��,-�Ë},9XÊ2��(\u(Zù(�ù([ù(òù���6�³

vH¡���6³v�l@F �=�ZKXÊÀ�w=�HVW(=�ìí¼�¡���6

�(��%=ZK�wDEJä(hìí��'a�%/H

=���JÜ(É=�w�Jä()*®�}·¸HJ�ï»)�Ü�ò �w%íá�(�
1-40�)²ü=��Û�¶·(� 1-40ò)(âJL·¸�I���ÜR(;<�ÝÞ�ó\¿5�
��wHN�xù¢Ã(µ�Û��ÒÓ��w=��y�Jä=�Ú(ï»Õ/Ç�y�ëh

=���JÜ�

� 1-40 �
�6�Ü3

�¶·



���������� 	
����

- 34 - 

�1� y�Jä
��6 ¬y�Jäï»\¿� 1-403¤¥ó¼Z ¾(¼� ¬¾(¼[ ¬¾1¼ò ¬¾ëh(
ý¬µTÛ�,-�#s=�ÚH

�2���6y�

��6y�Õ/=�Ú,-�HI�8�¼��6��¾s3(\¿¼61¾(�Û�¼6

y�¾=�ÚH=��6���(611z¹DEÕ/H

\¿q��¼TU¾(�Û�,-`³�p�Õ/=�ÚHIü3\¿p��Û�ò8�

p�Õ/=�ÚH�{\¿¼TU¾-�p�(*�Û�ò8�p�Õ/=�ÚH 



���������������	�


- 35 -

\¿¼ÞR¾�ÒÓA-��¼ÞR¾s�H,^MH*ÞR��6(cg/¼ÞR�U¾

�¼�J}ÞRÅ�¾bJ}D���(, 100ÀÁa�HZ{¼ÞR¾-Qb¼NO¾H,^¯

°ÞR|}�=����6(;<�¿¼ÞR¾-=���¼NO¾(ht�b¼YES¾ÉcH

15.4 MapGiss CAD��

�1� CAD��

)*®ø}�±2�J���@ù¡��ôõb Surfer��� GrdØ'�LvlØ'² BlnØ'Ù

�S��ÈB SurferFG(,^õIÕ{P�(H*e� BlnØ'DEj�(ÅÊÇ� grdØ(

sìí�P+�¡��Ù�ø����'ý�b CAD���Ø'Ù�|��ÈB CAD(ö�¡

��Ø'(JÜ�'AiÞ]^H

�2� MapGis��

)*®ø�2�J��� InloopTEMìí�¡��ôõb Surfer���Ø'�úû GrdØ'�Lvl

Ø'² BlnØ'�Ù�S��ÈB SurferFG(,^õIÕ{P�(H*e� BlnØ'DEj�(

ÅÊÇ� grdØÙ�ø��ÈBMapGis�¦1��$%(e�q�ÅÊ� grdØ'(ìí��6

�(sDEH*�JÜH





���������	 
��������

- 37 -

RST	
������� FLTEM

1 ��
�r��`����	
�����	
¢Ã3mn
 _��mn+Uº�U�Jù�$U��

	
��H� 2-1�����J}�°�S�Hï�I56l	<(*cgI56g	<H
}���~*¢I�?563^ 1/3/0l@	HFLTEM&'�!�Í\1�\(*�R²�ij

®��~� &'�Í\�(UVW����XYZ[\I]��XY^_W`RaLRST��	


��bcdef6g

FLTEM �� 2W™�4&:
��5�2���������

�[�� ¡��r��`��

��	
��ç;�p���B

C��� �!"��H

e��&'(f%=��~�

�©Ê,-��°2

� �� ���cg�5

6l(*cg�56g�@	]^

� ���jk�EFG�r

äM

� ·\J÷��� !"

� Q1jk¦1� !"(�P�J3≤5%
� QRS�TU�NO

� ���×�²¡�S�TU�� �TU���¡�Ê�

� �TU1S�TUM�
 ÒÙ

� ø÷�TU¦1���ÅÊ

ü3(QRS�TUNO²56g����®«¬©ÊY5���Hs�(����YÍ»�OÃ(

FLTEM��¦�� 5=º�¤H
2  FLTEMhi�jk3
2.1 ¢£ FLTEM�2
b«E�&'(�Ðcg��2 
·¸ 12I½�q;<\¿¼�r�RS�T��¾(ÀÁ
·¸ 22I¼�Å¾¶·�¼GeoElectro�Ã�����¾3«E¼�r�RS�T��¾H 

� 2-2 �

FLTEM «

E¬�

2-1 C��

�~@	¢

Ã

*   *   *  *  *  *  *  *  *  *  *
*   *   *  *  *  *  *  *  *  *  *
*   *   *  *  *  *  *  *  *  *  *
*   *   *  *  *  *  *  *  *  *  *
*   *   *  *  *  *  *  *  *  *  *


�/W�¤Z

W���¤Z

�
��¤Z



���������� 	
����

- 38 -

2.2 ¥¦§¨
(1) �3(� ¯°�3�hI¼
�/W�¤Z¾��Ü�¼�
��¤Z¾��Ü1¼W���¤

Z¾��Ü3HZK��Ü^cgï»óÑq�¼Ctrl+Tab¾XPóÀÁ F2óDE¤�ÒÓH
ü3

¼
�/W�¤Z¾��Ü2©Ê=	\1���%í���(g²®������ �Ê��H
¼�
��¤Z¾��Ü2�ÍÎ©ÊG������Ù�ëh©BÀÁ !���J÷� H

¼W���¤Z¾��Ü$%2���� {A�¦1I��q�9�186�P9:Ù�ï»(*

�®ï»óÑq�←↑→↓óÒÓ� ¦1MP+�	\Ù�ÒÓ�	\q@	��²� ¦1���I

¼�
��¤Z¾��Ü3Ù�=�	\MP+�� ¦1(�Ðc Ctrl+TabÒÓA¼�
��¤Z¾
��Ü=¦1�DJ�JäH�Jä	�¦1²86�P9:�ë���IW���¤Z¾��Ü3(

g£=î9CH

3  FLTEMlm
��³&'����4��tJ2����	
��©B� �NO<D�(=NO��«O�%

�*¢5=_UHVW(Ñf�³&'�.I� _U�NO�qH 
�=©ª«�tu¬� CPU,®¯° 2G±²�

4  FLTEM��no
FLTEM������� �Ê�bJ����&'��Hüh�c9b
&:��

���

&:³X

�ø}`³�±H,� INLOOPTEM&'(FLTEM&'�tYú$¯°�X´G�¤¥¶·(ÎÏ�Ð
DE¯°H� 2-3�FG¯°)¶·H
�)¶·c�(FLTEM�¯°�±`³� INLOOPTEMHscgá±¼\u/��%í¾��Ü¤¥

¶·�¼¯°Î�¾¶·����±DEH-�)*tu FLTEM&'�=��~����@	���Í
®��±H

� 2-3 
FLTEM
��)

¶·

5 pqrs
���\¿���� ÀÁ¶·¼Ø'¾→¼��¾(ÒÓH*���Ø'HÊ$��	(��~

�@}	\9��#��I¼��~	\9�xy¾��Ü3H

���DE���H�ï»¶·¼�¾3�5�¶·��� 2-4��¯°(ÀÁï»¼��~
	\9�xy¾��Ü3¤¥¶·�� 2-3�©ÊH)*��úû2
����@}	\���Ù



���������	 
��������

- 39 -

NO®	\�S�TUH

��(� ®	\��TU¦1HÒÓ¼� Q,	\¾(©Ê���� H

���I¼ÒÙ¾¶·3ÒÓ¼561��ÒÙ¾ÀÁ¼�¡��¾3©ÊÒÓ��@ù��¡�

�ÀÁ�� !"¦1Ê^�ìíHij FLTEM%2
ý�NO�S�TUÒÙÙ

ý��TU
 ÒÙÙ

ý�� ¦1�ø÷�9���b DAT��(���ø¢�FGì�(, TecPlotÀÁ SurferH
� 2-4 ��¼
�¾)¶·]ê

6 RST��tuvwe
ö�@	��(JÆ��Ê$(��~�@	���Z[��I� 2-5 �¼�r��`´�%&e

µX¾��Ü3H����~	<g��	<b)(	\I5639�D#H���Ü�tP����

�(ÒÓ�Ð�������$%HVW(���Ü�tY¼;��×�¾�¼���\�¾g²¼/0

�7Ê�	\¾�`³$%H

� 2-5 ��¯°��Ü²
��¯°¤¥¶·

6.1 	
]^
(1)�I���Ü3(�tY� 2-3�¤¥¶·H*��(FLTEM�¯°g���Üb`�DEH
(2)���C���~56�¶·¡��g²	\�¸·3
��9�(�ÐY!�°	<9:(��ñ
�\u�Mñ�Ù,^ZKxyMMñ(cgï»¼¯°Î�¾3�¼1.1¾1¼1.2¾JäH 
(3)�ï»¼]^/¹º
»¾cg��\¸���H
(4)�Ò3¼!"¼½¾¿
¾(á-ÝÞsãB�ÊÒÓC�R1(ú$H*/0�·}ÀÁ#}	\(
è�ÝÞ	(�VÒÓR13�	\R}/0H7Ê;A©Ê®�/0�°H,^¯°üý¯°(Ñ

uncheck¼!"¼½¾¿
¾H 
6.2 W���
(1).¼������¾Ò3	(á-ÝÞsãB�ÊÒÓC�R1(ú$H*� �	\(è�ÝÞ	(
#ÒÓH*� �	\�g���Ì�����H��(R13	\�#°b��=���I¼À��

�W�¾Ô¹Ú3H

(2)�¼Á	`��¾���Ê�Ð¯°��SM%È��H����±�2�1�Ò3¼Á	`��¾�ü
Þ���b¼Uncheckg]¨ÒÓ¾(��®	\�b��Ù�2��ÝÞá	\I��q�´G\Ò·



���������� 	
����

- 40 -

}	\(,^Ò3(�	\���b���Ù�3�ÒÓ©®)°���\Ù�4�Ò3¼Uncheck ±N
F��¾(�]¨�8���ÒÓ(��ÒÓ{A����#��I¼ÖÒÓ���¾3H 
6.3 W���}l��
®ÒÓ���#��I¼À���W�¾Ô¹3(ï»�Ô¹��56l�	\�Ê�;ÀÁ�8�

�=�H�%'��®c%���(s�t��¯°¤¥¶·�� 2-53��H���¸�ÒÓ�
���J}	\�¸H

(1) ����2\¿|L��(, 30¸��(�Û�����86011�TUã �9���Ü�¼W
���¤Z¾��Ü�H� 2-6����H��(I)¶·37�¼¦1¡�¾¶·H� 2-6��ò�H
(2) ��¦12á-←↑→↓ó(ÒÓ	\(#Ò3�	\\¸��#Þ�bWENG,��@	86bU�
R1���� 2-6ò��H��Û�¼�
��¤Z¾��ÜH
(3) ·\� 2,^�\¦1MP+(I¼�
��¤Z¾��Ü3DE¦11��I?H���¦1 
!�[	
������]H

6.4 W�Âh
Delete:�Ô¹3�"j��/0(����5��¼W���¤Z¾��ÜÙ
Save: �Ô¹3®��²	\�¸ôõAÎ����Ø'3(g£7Êh�Ù
Load: �ôõ���Ø'3���²	\��AFG3(s��I¼ÖÒÓ���¾Ô¹3Ù
Inverse:� "j��®	\(�[	�����]H
7 �xRSTyz{��U|�
��~56�	<1t�Õ�ï��9:�H$#	<��Ø'E®�?56�Ë�xy(I��

	<��	(FGTQ�J}�����H����MJ��Mñ��?56�µ1u/HVW(�Ð

H*ñ���~Ë����Mñ�H¢Ã�I	\9�xy��Ü3(ò¿¤¥¶·(ÒÓ¼7/��

~Ë���¾(W��Û�,-�=�ÚHIü3ýMñ���	¼ñ�¾H 
� 2-7 ��~��Õ/

��2�1� ñô�?./1<B\BÞI�J�X�3Ù�2� ¼5=�x k9¾cgM�ä�(
¹�	6¡¢xH90 ¹��£	6H
8 }l~����
ï�9:-(��~@		��/b%È�¢�H���@ù¡í(	�M%ÈÀÁ��NÃ��(

�ÊYM%È	\9�H

� 2-6 
¼ W

� �

� ¤

Z¾�

�Ü

_`Ã�X

��ÄÅX



���������	 
��������

- 41 -

bY�ø÷;�¢����TU�3^9�(H*%È�	\9�HW�(H*�M%È	\�	

��¤Ub%È	�H�®I¤UÊ%È	�	(;�����ý��%DE(>È��¯°¥¦H,

� 2-83(+b®���	\9�(#bN��	\Hï»��������$%cg�#\���üý
	\��¤U©?H

� 2-8 M
%È	�

%È�

9 ��J�56
S�TU�NO���Ã����`³l³HZ�(«¬�tYQRS�TU-
 NO �

�Demo�$%HIñô@���Õ/Mñ	(I	\xy��Ü3�¤¥¶·3ÒÓ¼NOS�TU¾
	(���=®�	\NO�c��S�TU1S
 HZK��cg��í°ÒÙÀÁ�ý�¡�

g²ø÷���H

9.1 ÆÇ\���
�$%�¼jk��¾(�� 2-9Hcg=NO¥¦ÀÁMP��S�TUDEÒ0(ãô�¯°H

2-9>�
�MP�

�S�T

U��H

9.2 ÈÉ�&:ÊË
7�Y¼#�����P¾H¯°�±,-2

�1� �ÐÒ3¼#�����P¾$%Ù
�2� �	�ÝÞIS�TU��86�h���u/(,� 2-93�§¨3�\H�Ð7�S�T

U�?���÷C(I���R1�j�(3^1	�Mñ�u/q\�dÄø}\�ÝÞ\¿dÄø

ê�(Þ��)°�86��÷CÙ

�3� \¿¼"j\©�¾�cg©Ê#\���jk©B��H]^� 2-10H

�j �P�	

�2-10#
����

�P+^

10 �)��
P-ä�TU²ü
 9�lmï»J÷� ©ÊHI	\xy9���Ü3(ÒÓ¤¥¶·�¼�

 ®	\¾ÀÁ¼� "j	6¾(���®���Ü(Û�� 2-11�=�ÚHIü3Õ/©ÊP

# � � � � � � � �

+ � � � � � � � #

+ � � � � � � � �

+ � � � � � � # �

+ � � � � � � � #



���������� 	
����

- 42 -

+���	(¼OK�ñ��¾	�KEQ,	\�� H
��2

[1] IO�9�-(�Ð
�H*\¿¼ÈB¾(KE� 

�cgH

[2] ��� �NO<º
��(I� »F3(FGTQ

�� DF��H

[3] ����ª�ÀÁ�
�ª�(� c%3·��]

¨HW�(7ÇÈBFG(ÉÊ

��\¿���3� («¬cgÉÊj����� ]^Hs<«qê3¡�	\ÍÎDE� H

� ¬�¦1ôõI���� BAK � VES Ø'3H,"j��Ø'b 1.VES(� ¦1¬�Ø'�b
1_BAK.VESH
10.1 ��34

����¼jk¦1¾� ¢Ã(�ÐMlÒÓüý¢Ã(Vbüý¢ÃI��;<MU��

 T¥¦H

10.2 ÌÍq���
,^Ò3�CHECKED�(®�	\� ����5��ÄÅ¦1DE� HZ{®�	\�

 ]^�5!W;H�Z{H*__�NO�^H

,^E®Ò3�Unchecked�(�J}	\�®¯è3^¦1� (�^!_H�S}	\� �(
�e��J}	\� ¦1DE� (��I��~	<\V_µ(5°	\^����M�D�(V

W(jJ}\¦1c%º�dß"j\¦1(� ×»_Ä�±K�D¤B²(VW� NO�^��

�öûH�"¼� ®	\¾�(��j	� \MIJL���5°u/q(@	��5�D�(

� ]^c%M�¿HVW("¼� ��	\¾�(�� Unchecked 4Ù¼� ®	\¾�(��
checked 4H
10.3 EF()��

"Ò3	(7�� 2-11ò8�¼�TU§¨/0¾1¼� §¨/0¾(=� �TU1� DE
§¨H��§¨H*ñÒ�~P;xy(,^E®ZKxy(§¨� c%¥¦H

10.4 ��¤Z%&
±Kê�2O� 3êH»�%{A¼��P+^(�NO�^Ê¬7�H��Me» 10êH 
�Pð 2O� 5%H»µÏ�±Kê�7�H�� 3¼±Kê�”1¼�Pð ¾�SJ}¾A

*¢	� �³ÃH

à�jkÎ�20¹�à�¢x¦1Mjk(1¹� 1-Fjk(2¹� 2-jkHjkcgIÅà�
x�å ¦1HÎ�´U(à�x´jkH

10.5 ��Î 
�Ðcg��O�¢ÃH,^H*(cge�|}@	��DEµ¥(ñ�P+�¼¦1y�¾§

¨¦�H

10.6 G����&
å� �Õ/=� ]^®d��bcH=���~56����Ã(� 
 `³��?56 

_5"(ÀÁî _µH���� 
 ï»µ¥ñ�(JL×¥�(,^
 Õ/MP�(� c%

¥¦H

¼�Jå� ¾�¼��å}�¾g²¼� 
 ¾��5!§¨�(ä�ü3J}(âgJ}*T

� 2-11 ��~
��� Õ/�

Ü



���������	 
��������

- 43 -

��H=�©BÅÊ�å� (c�}²I?�� 2-12ò�H
Ijk¦1� 3(¼��å}�¾cgMä�(»ÄM¶·(FG�©BI?A 12å(»��Ï

�� �^7�H��cgµ¥z{H

� 2-12 å� 
Õ/

11 ����
���
 ÒÙlmIS�TUNO©ÊÀÁ� ©Ê	�®%DE¯°H.�(lm®#L(d

Ä 2Lgq	6�(�$%�%KEH-�g�3	\9�b\¸�HPå��TUb 100ΩmH

��
 ÒÙï»¼	\9�xy¾��Ü3�¤¥¶·¼��ÒÙ¾3� 5 }�¶·©Ê��

2-3�( H)*$%úû2

11.1 Ïr	Ð\���ÑÒ�ÓÔ�eµ
W�(TÛ�� 2-13 �=�ÚHI�=�Ú3(�Ô�	\�@}×{�^(ÒÓH*�¼�^

~¾1¼��¾	(\¿¼ÒÙ¾$%(�ìí���=��������6�H-�ìí��S�T

U����6�H��b®¯è3^(���TU��µb 100�òH 
� 2-13 �
�ÒÓ�Ü

11.2 Ïr\ÕI\���Ô�eµ
�����
 E®�ñ�=���(VW(í°S�TU
 ÒÙ(a%�ªP-�TU���

��%çH\¿�¶·(���ÐýÒÙS
 	(�©BÅÊ�
 �S�TU����6�Hü

]^�� 2-14H��2S
 E®XY	\UFxyH
11.3 ÏrÕI������Ô�eµ0

�ÐÎ�H*9C�
 �(���V5�
 �ú$¹ºUFxy��¦1�TU��9�ìí

��H� 11-2HM»Z�����ä�TU(M�S�TUH



���������� 	
����

- 44 -

11.4 Ö×�Ø	
\���-\ÕI&:
�	R�®	\qNO�S�TUý�AÎ��Ø'3H���ø¢&'ì�g²»¼1]^9

C(� ÚÛ�H 
11.5 Ö×���� TECPLOT12s Surfer3D&:

ý�� �TUb TECPLOTØ'��(��ìí;��TU9�H�$%�®I����%È�
g	cgDE(VÒÓ�¼��¾gø÷������õ½Õ�(t TECPLOT®&'ìíø÷�;��
�H 

� 2-14 ®
¯è3^S

�TU|�

�ÒÙ

12 �734���734�
I®K9:-(H*Y!56læ|K¢x����TU��9:HZ�(H*DE���Ò�9

CHbW(Z[*z{�Ò��)°����%=�����DE9CH

12.1 W�ÙÚ
�Ð������®�ù(Jù�æ��ÀÁç;����TU¡�(âgJù��8���(c

gz{æ|KÍ�¾¸�TU��HbW(FLTEM&'�tY 23��×�¢Ã2¼;��×�¾1¼�
��\�¾H 
=ö��	\��(,� 2-15�HbYÒ���(Z[\¿	\9�xy��Ü3�¼;��×

�¾ÊÒÚ(�¼Ò3¾ 4�� 2-15�H
� 2-15 �
×��	\

9�

<«(I�×�����¿(á-ÝÞ(sãBA���ò¿(è�ÝÞ	(dßÝÞ�BÀÁ�

	\�©B#Ò�A��3H×����q@}	\g:ÝÞÕ\1Â\�J6�V:bå�ñ�H

VW(=�E��(,�3��ÝÞ�Bìí�YJ}¢Ú(�ÒÓ�������3Â�z6×»�

E=9	\XÊ�� 2-16�H



���������	 
��������

- 45 -

� 2-16 E
;��×�

=��8��(Ò3¼�8��\�¾ÊÒÚ	(�BÝÞ(I)°��8��×»�¾¸q(\

¿5��	\(R\Ò�(XÊ!Â���H��� bÒ���J}	\(üý@\åêÃÔXÊ!

Â���H

JÆ��×�©Ê(�cgìí¼��¡��¾H 
12.2 W�&:�]^
I	\9�xy��Ü�¤¥¶·�� 2-3�3(ÒÓ¼Ê<�X¾(cg©Ê,-øù¡��'2

[1] ���<�
� �TU¡��(� INLOOPTEM&'3�� 8�H

[2] \���Ê<�X
� INLOOPTEM&'3�� 8�

� 2-17 S
�TU¡�

�

[3] ���ÄÅX
� 2-18 �
Ö×~��

[4] �ÓW�
� 2-19 �
Ö×~��

13 D)����
13.1 ÛÜ�
�����

[1] Uncheck¼\u/��%í¾��Ü3®��iH�ÝÞ\¿����	\(W����·\�



���������� 	
����

- 46 -

 ��Ü�� 2-20�H 
[2] I¼��� %í¾��Ü3(á-¢xó�Û�·\� ��Ü�� 2-20�H  

13.2 �
��
FLTEM�·\ !� cgï»ÝÞÀÁóÑ©ÊHe�ÝÞDEå��Jä��� !¯°Ñ�

� INLOOPTEM&'h�Î�3�� 10�¼·\����� ¾H 
e�óÑ%íDE !$%(¢£�Ð¯°²I�Ü^ÒÓH����,-2

[1] Òå2��á-¼Ctrl+Ä”XPóxqÀÁ¼Ctrl+Å”XPóx-�BÒÓ�åu(��#ÒÓ
�å�g��6½¹�ÙÅÆÇ

[2] ä�å�TU2·Wá-ÆÀÁÇ¢xó(á±J��%ç�µÀÁ7��TUÙ
[3] ä�å� 2·Wá-ÄÀÁÅ¢xó(á±J�%ç�µÀ7�å� Ù
[4] ÒÓ�Ü2á-¼Ctrl+Tab¾ó�ÒÓ%í��Ü(Í²�ÒÓ¼��� %í¾��Ü1¼·

\� %í¾��Ü(º�¢£H

� 2-20 ·
\� %í

��Ü

14 �����
��~¢Ã�@	��5=üý���¢Ã(@	��ÈÉ7�HFLTEM&'�tYÊ�$%(

%�����<���(�	9²DE� HÊ�$%IFG)¶·¼Ø'¾¶·-(\¿¼Ý��

&:¾(�Û�� 2-21�Ê�Õ/=�ÚH 
14.1 ÂhÞ�

[1] ÒÓ®H*����Ø'(ZKØ'���I� 2-21�Ø'Ô¹3H
[2] Ò3H*����Ø'(=��~./���Iò8�¼\u9�²�?56u/¾3H,^

./MP+(W�T®� 2-22���H,^Jä(ÈÛ�� 2-7�=�Ú(Jä./��H 
[3] \¿¼�ÅÊ�¾(DE#56~��� H

� 2-21 Ê
�Õ/=

�Ú

14.2 ¥¦§¨
[1] Ê���= VESØ'DEÙ
[2] bYDEÊ�(®� VES @	��5���./ CFG Ø'��?~ TXF Ø'lmI�J

}Ø'i�3H



���������	 
��������

- 47 -

� 2-22 ~
u/��

15 ��898�Ede��
Ië��°3(�¬H*ï»��¦�(�Y!�=mniÞ�!�./Ë���HZ�(e

� FLTEM�t�vw&'¼FLTEM Leaner¾3¼Ç�¾$%�cg©Ê���°H 

\¿���3�¼ ¾�Þ(�Û�� 2-23./ÕN=�ÚHI�=�Ú3(�ÐH*ÕN 4X

��2

[1] ��~@A��(úû~�-9BÞ(~_ 1ó Ù
[2] 	\9�xy(úûÎ�	R�-9BÞ�1��~�-9BÞ�X�5��(	66V(	

\\V(g²	6L�1éL	6q	\�}�H

I[1]1[2]Õ/©Ê	(	\�9����Iq����3H,^MP+(�cgJäH 
[3] ¦1��2Î�����TU¡�
[4] �Ü�^2Î���NO��^9�H
¼ñ�¾	(���7�Î����NO@}	\q����BCHs�	\9���I¼��~

	\9�xy¾��Ü3H

I��Ü3(�Ðcg7�,-
 g²�TU���(��ñ��H*�6Þ�µ�®+���

/0�H 

� 2-23 ¦
1ÕN¬�

16 >���v��?@
ª� 12��~�� 
 #��
Ë2J3.Ì(!�
 I6Þ��® _� 1~2 ¬H,^6ÞD�(,>1000m(� 
 J3

b 1000mHVW(��� ÀÁ� Q,	\�(Õ/å� �(ô)!�
 16Þ�µ5"Ù�6
ÞJ3
 %íI 1000mglH

ª� 22��~� ¥¦
¹h2�1�86�41ë���5�D�('d©ÊMJ{H

ÇV2

1 jk� ¦1� Õ/MP�(µ«�µå� ÀÁ7�å� 	zDE� H��2I� J
}�R���(Z[DE��ë¥H¢Ã�ÒÓJA�}	\XÊJL���(9²Õ/M�� 
 



���������� 	
����

- 48 -

�9²���?56�® _�Jè(1¬(1.5¬1 2¬�� ���(@	� ��P9:1¦1�
�(ÒÓ�P!¼�� 
 °bQRM��� %í
 DE� H

2 @	��G�D�(=��DEl*���H
3 @	��~ÍÎ	(M¶P������%ç(W�W��\�� H
4 � %í��Õ/MP�(î,cg7�±Kê��H

ª� 3:��~� NO�^_
¹h2� J}	\c%H* 29ÏÀÁgq�^
ÇV2

1 NO�_Ð(NO�%	(����NO�%U�NO�Ù
2 ±Kê�#H=�jk¦1(J3 3ê`³cg©Ê� H»#�±KTDJ��U�P�ð 

1¦1ðñ�(�H*__�NO�^H,^H*_ðñ�¦1(����_�� ê�Ù

3 ��;<M¼(������H

ª� 42¡��3},��
¹h2�TU¡��q(},UT1	T5^(.I�TU¦1ã �q(ZKUTÀÁ	TI


 q���JÎ�H

ÇV2

1 �Ã� ����(Ï�5Ñ	\^5���å�TU��D�(î,"j	\UT 500Ωm(
ò 	\UT 300Ωm(���bUTå(����<qM�(Ï�I5�
 q("j\-�hUTÞ
�H,^�æx���(Ò¬ë�c%�JÎåu(��},UTõI.¹hbMJÎHVW(åu�

��H*]P�TUã �1P;9:DE9CH

2 ,^gÓÂ},��b�Ô�mn(H*_U��Pð (g{A_ðñ�� �TU��HW
�(ZKIÕ@�TUã �q��JÎ�åu(Õ},��TU7�ÀÁ�µc%���},�TU

��ÖÕH=�ZK��(�]PP;xyDE9C×²H

ª� 52¡�
 MJ�
¹h2M����� 
 MJ�

ÇV2

1 ��� �(¦1å� Õ/*ô·J�(cg¡í�Jå� 	Á� 
 (h@��J{H


