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����
����
!� 	*���� �/	"�#
$� 	"�#
$�'��� 
(�()0� 1 
(�()0� 2 
(�()0� 3 

��������	
 1     ��
��� ��
��� ��
��� 
Compute Node  2 150,000 130,900 2   

File Server #1 1 200,000 337,906  1  

Secondary Storage #1 1 700,000 421,580  1  

Personal Computer ��
��� 17 ��	
 

3 200,000 146,850 3   

UPS 2KV   2 100,000 89,880  2  

Modem  4 20,000 20,000.09  4  

Telephone Line 

��������	 8000 
�� 

�
������� 20,000 
�� 

4 120,000 119,840  4  

Tape Backup 1 100,000    1 

��� ����������	
 1   1,590,000 1,266,956.09    
       
�� ������	
 2  (��  ���.)    ��
��� ��
��� ��
��� 
File Server #2 1 200,000    1 

Secondary Storage #2 1 1,600,000    1 

Tape Backup #2 1 300,000    1 

�������������	
 2  2,100,000     
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�������� 1 �����
��������
���������!"�����$%��&��' �������(��)������ 1-2 

���
�������� 2 �����
������(�����$%���*!����!� �������	���������(%���������!���$%�������+.�*!����!� ��� '' 

5204/2557  <"9������	��+(��
(������ (�������� ���.> 

�� .������� �;���
���!�������=
 + ���� 214 �����?=��.���)�)����!��@�����!�(.&�	���*!'����.&�
�

9��! ������'!���?�(��. ������'� ����A��� 

�����+

 

���(��0�������

�������%��&�
� '�(����
!� 

 

Personal Compute  3 9��  ( �	�	��� 1 $E�����$%��&��' )  ��	��
��'�  

����
!� �0�+��/
��� 
��� 
���(��0����%���&%� 

CPU Intel Pentium II  333 MHz   ���+����-/! 

MB DFI Intel 440BX    ���+����-/! 

HD Seagate 4.3 GB IDE  ���+����-/! 

RAM SDRAM 32 MB 6ns   ���+����-/! 

LAN Card Intel EtherExpress Pro 100+    ���+����-/! 

VGA Card S3 GX-2 VRAM 4 MB  ���+����-/! 

Monitor Philip 107 E 17 “   ���+����-/! 

CDROM ACER 36 X  ���+����-/! 

���'�� Case ATX ,Power 250W ,FD ,KB ,Mouse ,etc  ���+����-/! 


�� 3 ��� 146,850 48,950 X 3 
 

Compute Node  2 9��  ( �	�	��� 1 $E�����$%��&��' )  ��	��
��'�  

����
!� �0�+��/
��� 
��� 
���(��0����%���&%� 

CPU Intel Pentium II  400 MHz   ���+����-/! 

MB ASUS 440 BX P2B-LS    ���+����-/! 

HD Seagate Ultra 2 SCSI ST39173 LW  ���+����-/! 

RAM SDRAM 128 MB 6ns   ���+����-/! 
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LAN Card Intel EtherExpress Pro 100+  ����'� 2 9��  ���+����-/! 

VGA Card Trident 3D TV OUT AGP 4 M  ���+����-/! 

���'�� Case ATX ,Power 250W ,FD ,KB ,Mouse ,etc  ���+����-/! 


�� 2 ��� 130,900 65,450 X 2 
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File Server #1 ( �	�	��� 2 $E�����$%��&��' )  ��	��
��'� 

����
!� �0�+��/
��� 
��� 
���(��0����%���&%� 

CPU Intel Pentium II  Xeon 450 MHz cache 512 KB 

����'� 2 ��'  

 ���+����-/! 

MB ASUS XG-DLS   ���+����-/! 

HD Seagate 18.2 GB Ultra2 SCSI / ST118273LW 

����'� 4 ��' 

 ���+����-/! 

RAM SDRAM 128 MB 6ns ����'� 4 ��'  ���+����-/! 

LAN Card Intel EtherExpress Pro 100+  ����'� 4 9��  ���+����-/! 

VGA Card ASUS 3400 Riva TNT 16M , TV In/Out   ���+����-/! 

Monitor Monitor  17" / Philip    ���+����-/! 

CDROM CDRW  SCSI , Read > 16X , Write > 4X / Yamaha  ���+����-/! 

Zip Drive  Iomega Jazz Drive 2 GB SCSI  External  ���+����-/! 

���'�� Case ATX ,Power 250W ,FD ,KB ,Mouse ,etc  ���+����-/! 


�� 1 ��� 337,906  
 

Secondary Storage#1 ( �	�	��� 2 $E�����$%��&��' )  ��	��
��'� 

HD 

218 GB 

- Seagate 18.2 GB Ultra2 SCSI / ST118273LW 

 ����'� 12 ��' ��%��������"���������E�� (��
��	��� 3 �b) 

 ���+����-/! 

���'�� Case Harddisk RACK + Power Supply 2 �=�  ���+����-/! 


�� 1 ��� 421,580  
 

)"��>� ( 
(�()0� 2 #?��	"�#
$�'��� ) 

UPS 2 ��' APC UPS SU2200VA 

APC UPS SU3000VA 

36,380 

53,500 

���+����-/! 

���+����-/! 

Modem  USRobotic 56K V.90 External ����'� 4 ��' 20,000 ���+����-/! 

Telephone Line  �=
(����� TA ����'� 4 �=
(�� 119,840 ���+����-/! 
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File Server#2  ��	��
��'� 

����
!� �0�+��/
��� 
��� 
���(��0����%���&%� 

CPU Intel Pentium II  Xeon 450 MHz cache 512 KB 

����'� 2 ��'  

 ������	��+ 66,000 
�� 

MB ASUS XG-DLS   ������	��+ 30,000 
�� 

RAM SDRAM 256 MB 6ns   ������	��+ 12,000 
�� 

LAN Card Intel EtherExpress Pro 100+  ����'� 4 9��  ������	��+ 10,000 
�� 

VGA Card ASUS 3400 TNT 16M , TV In/Out  ������	��+ 4,500 
�� 

���'�� Case ATX ,Power 250W ,FD ,KB ,Mouse ,etc  ������	��+ 3,000 
�� 

 

Secondary Storage#2  ��	��
��'� 

HD 

 

- Seagate 18.2 GB Ultra2 SCSI / ST118273LW 

- IBM 18.3 GB Ultra2 SCSI / 25L19??  

- WD 18.3 GB Ultra 2 SCSI / WDE 183??-??48 

 ����'� 40 ��' ��%��������"���������E�� (��
��	��� 3 �b) 

 ������	��+ 1,200,000 
��  ��%� 

������	��+ 1,300,000 
��  ��%� 

������	��+ 1,300,000 
�� 

���'�� Case Harddisk RACK + Power Supply  5 �=�  ������	��+ 150,000 
�� 

 

)"��>� 

TAPE BACKUP (�����
����=� 1 TeraBytes  �
��	��+ 400,000 
�� 
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WWW Server #2

WWW Server #1

Statistic Record
File Server#1

INTERNET

HD 18.2GB x 16 = 290 GB

Dual CPU Intel

XENON 450 MHz

DUAL Channel Ultra

SCSI II  160 MB/s

CPU Intel PentiumII

400 MHz

CPU Intel PentiumII

400 MHz��������

DATABASE

  

WWW Server #2

WWW Server #1

File Server#2

File Server#1

Statistic Record

GIS

Image Map

Remote Sensing

INTERNET

HD 18.2GB x 28 = 291 GB

HD 18.2GB x 28 = 510 GB

Dual CPU Intel

XENON 450 MHz

DUAL Channel Ultra

SCSI II  160 MB/s

Dual CPU Intel

XENON 450 MHz

DUAL Channel Ultra

SCSI II  160 MB/s

CPU Intel PentiumII

400 MHz

CPU Intel PentiumII

400 MHz

��������

Statistic Record

GIS

Image Map

Remote Sensing

DATABASE

DATABASE

Statistic Record

GIS

Image Map

Remote Sensing

HD 18.2GB x 12 = 219 GB
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 �%� 

1. q
�����%��
�����*!'����.�!�����.���  ����	��
����9%���)������=���!��+��� &�	�����%��
���!�

����.���"�*%�����"��
�!��� �9
� ����9%���)������=���'�����?�����������!��{  

2. q
�����%��
��)��?�*�.���%������ "���+���������
���=�&

����9%���)��'!A��%������|E� ��%�������&*��'
� 

�9
� ����9%���)������=����)����!�����%����}�(��9�(!�A!~ ���9���	��� 

3. q
�����%��
��)��?�*�.(�A��+	  $E������'!A����������
�"9��
������ (	�'� ����	��
�����������%��
��)��?�*�.

��|E�&�	����!��+����=���
��� �9
� ����9%���)������=����������*{ ��%� ���������}��q�!�{ 

 

DATA
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���

Internet

Modem Modem

TIWRM
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���������������

TIWRM
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�=�&

����9%���)������=������
'��������
'�)������ ( Input Data ) ������	

���*!'����.�������

?=��.���)�)����!��@�����!�(.&�	��*!'����.&�
�9��! �*%���'
�'�"��	

�������=� ��������	

�	������

�	

&(��q�"��=�&

�������
��� �*%��"9���	)�9�."�������������*�������� &�
��
'��������
'�)������

�����	

���%��
������=��'� &�	�q�&*�
�������
'������������'�����
���  

 

NECTEC
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 )��q
���	
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�����
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����'��� �'���
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��%��� �*%�������������	

���%��
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TIWRM Server
RDC / NECTEC

Internet

Modem

�!��"��#�$��%��
���	�

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

)�����	�
�
�"&)��$��	*

���
�
�������

���
�
�������

���
�
�������

EGAT Computer
Modem

Data

RID Computer

Data

TMD Computer

Modem

Data

BMA Computer

Data

NWRC Computer

Data

NWRC Mirror Site

�!��"��#�$��+.
�!��"��#�$����

'�������(�����
)�����	�
�
�"&)��

$��	*

TMD Mirror Site

�!��"��#�$����%$%,
�!��"��#�$����

'�������(�����
)�����	�
�
�"&)��

$��	*

BMA Mirror Site

�!��"��#�$���.
�!��"��#�$����

'�������(�����
)�����	�
�
�"&)��

$��	*

EGAT Mirror Site

�!��"��#�$������-�,
�!��"��#�$����

'�������(�����
)�����	�
�
�"&)��

$��	*

RID Mirror Site

�!��"��#�$���+�,
�!��"��#�$����

'�������(�����
)�����	�
�
�"&)��

$��	*
RID User

EGAT User

BMA
User

TMD
User

NWRC
User

Data

Data

Data

Data

Data

Networking �� ���
	������ Mirror

Data

��
��

��
��

��
��

���
���

������
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EGAT

RID

BMA

TMD

Perl

Java Applet
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B?�D���
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��������/� TMW 

(Thai-MIT WWW Server) 
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(Distributed Spatial Analysis Tools) 
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 21-��-45 2095 2097 

 22-��-45 2208 2244 

 23-��-45 2433 2400 

 24-��-45 2621 2563 

 25-��-45 2741 2727 

 26-��-45 2845 2890 

 27-��-45 2943 3049 

 28-��-45 3107 3201 

 29-��-45 3170 3343 

 30-��-45 3215 3473 

 1-$(-45 3300 3589 
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 2-$(-45 3516 3690 

 3-$(-45 3670 3774 

 4-$(-45 3670 3841 

 5-$(-45 3780 3890 

 6-$(-45 3850 3921 

 7-$(-45 3865 3933 

 8-$(-45 3885 3928 

 9-$(-45 3917 3906 

 10-$(-45 3930 3868 

 11-$(-45 3930 3814 

 12-$(-45 3891 3747 

 13-$(-45 3806 3668 

 14-$(-45 3635 3578 

 15-$(-45 3406 3479 

 16-$(-45 3296 3374 

 17-$(-45 3220 3263 

 18-$(-45 3139 3150 

 19-$(-45 3065 3035 

 20-$(-45 2976 2920 

 21-$(-45 2819 2808 

 22-$(-45 2637 2700 

 23-$(-45 2472 2596 

 24-$(-45 2385 2498 

 25-$(-45 2296 2407 

 26-$(-45 2264 2321 

 27-$(-45 2182 2241 

 28-$(-45 2173 2166 

 29-$(-45 2264 2094 

 30-$(-45 2301 2022 

 31-$(-45 2390 1948 
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 1-��-45 2376 1867 

 2-��-45 - 1774 

 3-��-45 -   

 4-��-45 2390   

 5-��-45 2419   

 6-��-45 2433   

 7-��-45 2467   

 8-��-45 2526   
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���"��� (2538) ���"����= (2545) �#���' (2545) 

 1-��-45 9.55 8.05 8.35 

 2-��-45 9.53 8.19 8.52 

 3-��-45 9.55 8.20 8.52 
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 4-��-45 9.65 8.30 8.74 

 5-��-45 9.76 8.86 9.04 

 6-��-45 9.86 9.01 9.31 

 7-��-45 10.00 9.30 9.60 

 8-��-45 10.10 9.89 9.92 

 9-��-45 10.14 10.10 10.08 

 10-��-45 10.32 10.06 10.11 

 11-��-45 10.43 10.05 10.13 

 12-��-45 10.53 10.02 10.13 

 13-��-45 10.62 10.01 10.11 

 14-��-45 10.73 9.93 10.09 

 15-��-45 10.90 10.02 10.09 

 16-��-45 11.13 10.02 10.12 

 17-��-45 11.34 10.09 10.15 

 18-��-45 11.49 10.08 10.16 

 19-��-45 11.68 10.11 10.17 

 20-��-45 11.80 10.18 10.24 

 21-��-45 11.99 10.23 10.45 

 22-��-45 12.01 10.75 10.70 

 23-��-45 12.09 11.10 10.99 

 24-��-45 12.19 11.40 11.26 

 25-��-45 12.29 11.70 11.46 

 26-��-45 12.35 11.90 11.63 

 27-��-45 12.41 12.13 11.83 

 28-��-45 12.43 12.38 12.00 

 29-��-45 12.51 12.50 12.10 

 30-��-45 12.54 12.59 12.18 

 1-$(-45 12.55 12.71 12.36 

 2-$(-45 12.50 12.81 12.60 

 3-$(-45 12.42 12.86 12.72 
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 4-$(-45 12.37 12.88 12.81 
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 10-$(-45 12.28 12.98 13.11 

 11-$(-45 12.27 12.98 13.11 

 12-$(-45 12.25 12.98 13.10 

 13-$(-45 12.24 12.95 13.03 

 14-$(-45 12.21 12.90 12.89 

 15-$(-45 12.17 12.85 12.66 

 16-$(-45 12.12 12.78 12.50 

 17-$(-45 12.08 12.68 12.39 

 18-$(-45 12.04 12.59 12.26 

 19-$(-45 12.01 12.50 12.11 

 20-$(-45 11.97 12.43 11.96 

 21-$(-45 11.91 12.34 11.80 

 22-$(-45 11.83 12.15 11.64 

 23-$(-45 11.76 11.85 11.48 

 24-$(-45 11.69 11.52 11.32 

 25-$(-45 11.76 11.29 11.17 

 26-$(-45 11.89 11.11 11.02 

 27-$(-45 11.53 10.98 10.89 

 28-$(-45 11.45 10.84 10.75 

 29-$(-45 11.37 10.78 10.62 

 30-$(-45 11.27 - 10.48 

 31-$(-45 11.21 11.00 10.35 

 1-��-45 11.14 11.12 10.20 

 2-��-45 10.94 - 10.04 
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 3-��-45 10.78 - 9.88 

 4-��-45 10.64 11.14 9.76 

 5-��-45 10.49 11.13 9.65 

 6-��-45 10.36 11.20 9.55 

 7-��-45 10.27 11.25 9.43 

 8-��-45 10.19 11.30 9.32 

 9-��-45 10.18   9.20 

 10-��-45 10.16   9.08 

 11-��-45 9.93   8.96 

 12-��-45 9.73   8.84 

 13-��-45 9.60   8.72 

 14-��-45 9.39   8.60 

 15-��-45 9.14   8.48 

 16-��-45 8.80   8.36 

 17-��-45 8.53   8.23 

 18-��-45 8.41   8.10 

 18-��-45 8.55   7.95 

 20-��-45 8.54   7.79 

 21-��-45 8.37   7.64 

 22-��-45 8.20   7.48 

 23-��-45 8.09   7.31 

 24-��-45 7.88   7.14 

 25-��-45 7.55   6.96 

 26-��-45 7.37   6.77 

 27-��-45 7.18   6.57 

 28-��-45 6.96   6.36 

 29-��-45 6.79   6.13 

 30-��-45 6.68   5.88 
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����	���(0�
�1 (2� ± 0.19 �. 

�(����� (C7A)  
����$� 

���"����= (2538) ���"��� (2545) �#���' (2545) 

 1-��-45 6.35 4.36 4.69 

 2-��-45 6.37 4.54 5.06 

 3-��-45 6.40 4.60 5.07 

 4-��-45 6.47 4.74 5.20 

 5-��-45 6.54 5.05 5.41 

 6-��-45 6.63 5.39 5.64 

 7-��-45 6.72 5.68 5.86 

 8-��-45 6.82 6.08 6.12 

 9-��-45 6.85 6.30 6.32 

 10-��-45 6.86 6.36 6.42 

 11-��-45 7.05 6.38 6.47 

 12-��-45 7.12 6.40 6.49 

 13-��-45 7.19 6.40 6.50 

 14-��-45 7.28 6.39 6.50 

���������		
����
���
��������������������������������
�����    �����!� B. �-����=�>�
��������		���-�� 190



National Electronics and Computer Technology Center               High Performance Computing Research and Development Division 
National Science and Technology Development Agency          112 Thailand Science Park, Paholyothin RD.,Klong1, Klong Luang,  
Ministry of Science Technology and Environment                Pathumthani 12120 Thailand.Tel 02-5646900 #2218 

 

 

 15-��-45 7.42 6.46 6.52 

 16-��-45 7.57 6.50 6.53 

 17-��-45 7.73 6.54 6.57 

 18-��-45 7.83 6.55 6.58 

 19-��-45 7.92 6.60 6.59 

 20-��-45 8.02 6.63 6.59 

 21-��-45 8.05 6.68 6.68 

 22-��-45 8.13 6.98 6.84 

 23-��-45 8.18 7.32 7.04 

 24-��-45 8.22 7.65 7.27 

 25-��-45 8.24 7.85 7.47 

 26-��-45 8.26 8.03 7.63 

 27-��-45 8.26 8.18 7.77 

 28-��-45 8.26 8.36 7.94 

 29-��-45 8.26 8.36 8.05 

 30-��-45 8.28 8.40 8.05 

 1-$(-45 8.28 8.50 8.09 

 2-$(-45 8.26 8.53 8.25 

 3-$(-45 8.18 8.52 8.38 

 4-$(-45 8.15 8.53 8.44 

 5-$(-45 8.15 8.53 8.52 

 6-$(-45 8.14 8.49 8.58 

 7-$(-45 8.13 8.50 8.62 

 8-$(-45 8.11 8.53 8.65 

 9-$(-45 8.10 8.50 8.68 

 10-$(-45 8.09 8.55 8.70 

 11-$(-45 8.08 8.54 8.71 

 12-$(-45 8.08 8.54 8.71 

 13-$(-45 8.07 8.52 8.70 

 14-$(-45 8.05 8.48 8.64 
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 15-$(-45 8.03 8.43 8.54 

 16-$(-45 8.02 8.39 8.44 

 17-$(-45 7.99 8.32 8.39 

 18-$(-45 7.97 8.27 8.33 

 19-$(-45 7.95 8.21 8.26 

 20-$(-45 7.93 8.15 8.16 

 21-$(-45 7.91 8.1 8.06 

 22-$(-45 7.88 8.02 7.95 

 23-$(-45 7.85 7.87 7.84 

 24-$(-45 7.83 7.71 7.73 

 25-$(-45 7.80 7.53 7.62 

 26-$(-45 7.79 7.39 7.50 

 27-$(-45 7.76 7.28 7.39 

 28-$(-45 7.73 7.16 7.29 

 29-$(-45 7.69 7.09 7.18 

 30-$(-45 7.65 - 7.07 

 31-$(-45 7.61 7.24 6.97 

 1-��-45 7.57 7.30 6.86 

 2-��-45 7.48 - 6.74 

 3-��-45 7.41 - 6.61 

 4-��-45 7.33 7.35 6.49 

 5-��-45 7.25 7.35 6.39 

 6-��-45 7.19 7.39 6.30 

 7-��-45 7.11 7.42 6.20 

 8-��-45 7.06 7.46 6.10 

 9-��-45 7.03   6.00 

 10-��-45 7.02   5.90 

 11-��-45 6.88   5.80 

 12-��-45 6.77   5.70 
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 13-��-45 6.65   5.60 

 14-��-45 6.52   5.49 

 15-��-45 6.36   5.38 

 16-��-45 6.10   5.28 

 17-��-45 5.86   5.16 

 18-��-45 5.77   5.05 

 18-��-45 5.76   4.93 

 20-��-45 5.76   4.82 

 21-��-45 5.67   4.71 

 22-��-45 5.53   4.59 

 23-��-45 5.45   4.48 

 24-��-45 5.32   4.35 

 25-��-45 5.12   4.21 

 26-��-45 4.95   4.07 

 27-��-45 4.77   3.92 

 28-��-45 4.59   3.75 

 29-��-45 4.47   3.59 

 30-��-45 4.32   3.40 

 

 

 

 

 

��%:�� 
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(���(����(�2��
�J�
����	���(0�
�1 (2� ± 0.33 �. 

�+�9+� (S5) 
����$� 

�#���' (2545) ���"��� (2538) ���"����= (2545) 

 1-��-45 2.96 1.35 2.08 

 2-��-45 2.98 1.50 2.17 

 3-��-45 2.99 1.57 2.19 

 4-��-45 3.01 1.67 2.13 

 5-��-45 3.04 1.78 2.21 

 6-��-45 3.07 1.80 2.27 

 7-��-45 3.10 2.05 2.34 

 8-��-45 3.12 2.06 2.39 

 9-��-45 3.12 2.24 2.62 

 10-��-45 3.13 2.55 2.93 

 11-��-45 3.17 2.78 3.22 

 12-��-45 3.21 2.95 3.49 

 13-��-45 3.30 3.08 3.66 

 14-��-45 3.38 3.25 3.84 

 15-��-45 3.45 3.26 3.94 
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 16-��-45 3.59 3.44 4.01 

 17-��-45 3.76 3.46 4.05 

 18-��-45 3.86 3.45 4.05 

 19-��-45 3.92 3.46 4.05 

 20-��-45 3.98 3.43 3.76 

 21-��-45 4.05 3.40 3.63 

 22-��-45 4.13 3.40 3.61 

 23-��-45 4.19 3.56 3.70 

 24-��-45 4.24 3.75 3.84 

 25-��-45 4.34 3.88 3.98 

 26-��-45 4.44 3.96 4.11 

 27-��-45 4.52 4.08 4.22 

 28-��-45 4.53 4.21 4.32 

 29-��-45 4.58 4.30 4.41 

 30-��-45 4.68 4.33 4.44 

 1-$(-45 4.73 4.43 4.48 

 2-$(-45 4.74 4.48 4.55 

 3-$(-45 4.75 4.49 4.62 

 4-$(-45 4.75 4.52 4.64 

 5-$(-45 4.78 4.51 4.65 

 6-$(-45 4.81 4.44 4.57 

 7-$(-45 4.84 4.33 4.55 

 8-$(-45 4.85 4.24 4.55 

 9-$(-45 4.85 4.22 4.57 

 10-$(-45 4.86 4.24 4.65 

 11-$(-45 4.87   4.74 

 12-$(-45 4.87   4.77 

 13-$(-45 4.86   4.77 

 14-$(-45 4.84   4.78 

 15-$(-45 4.86   4.79 
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 16-$(-45 4.86   4.79 

 17-$(-45 4.88   4.80 

 18-$(-45 4.91   4.80 

 19-$(-45 4.95   4.80 

 20-$(-45 4.97   4.80 

 21-$(-45 4.98   4.80 

 22-$(-45 5.00   4.80 

 23-$(-45 5.00   4.79 

 24-$(-45 4.98   4.78 

 25-$(-45 4.98   4.77 

 26-$(-45 4.96   4.76 

 27-$(-45 4.95   4.74 

 28-$(-45 4.93   4.72 

 29-$(-45 4.91   4.71 

 30-$(-45 4.90   4.68 

 31-$(-45 4.85   4.66 

 1-��-45 4.79   4.63 

 2-��-45 4.70   4.59 

 3-��-45 4.64   4.56 

 4-��-45 4.58   4.52 

 5-��-45 4.51   4.48 

 6-��-45 4.42   4.45 

 7-��-45 4.35   4.41 

 8-��-45 4.29   4.37 

 9-��-45 4.22   4.33 

 10-��-45 4.17   4.29 

 11-��-45 4.10   4.25 

 12-��-45 4.02   4.20 

 13-��-45 3.96   4.16 

 14-��-45 3.88   4.11 
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 15-��-45 3.79   4.06 

 16-��-45 3.72   4.01 

 17-��-45 3.64   3.96 

 18-��-45 3.55   3.92 

 18-��-45 3.47   3.87 

 20-��-45 3.40   3.83 

 21-��-45 3.34   3.79 

 22-��-45 3.30   3.75 

 23-��-45 3.25   3.71 

 24-��-45 3.17   3.68 

 25-��-45 3.09   3.64 

 26-��-45 3.01   3.61 

 27-��-45 2.93   3.57 

 28-��-45 2.84   3.53 

 29-��-45 2.76   3.50 

 30-��-45 2.61   3.46 
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(���(����(�2��
�J�
����	���(0�
�1 (2� ± 0.18 �. 

!�����  
����$� 

���"��� (2538) ���"����= (2545) �#���' (2545) 

 1-��-45 2.17 1.35 1.47 

 2-��-45 2.17 1.19 1.54 

 3-��-45 2.19 1.49 1.54 

 4-��-45 2.19 1.33 1.60 

 5-��-45 2.23 1.45 1.70 

 6-��-45 2.30 1.56 1.75 

 7-��-45 2.31 1.65 1.78 

 8-��-45 2.31 1.70 1.78 

 9-��-45 2.31 1.86 1.76 

 10-��-45 2.33 1.97 1.85 

 11-��-45 2.36 2.06 2.00 

 12-��-45 2.40 2.16 2.19 

 13-��-45 2.46 2.25 2.35 

 14-��-45 2.50 2.25 2.47 

 15-��-45 2.54 2.25 2.59 
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 16-��-45 2.57 2.28 2.66 

 17-��-45 2.63 2.31 2.68 

 18-��-45 2.73 2.40 2.69 

 19-��-45 2.76 2.41 2.72 

 20-��-45 2.87 2.47 2.62 

 21-��-45 2.93 2.45 2.48 

 22-��-45 2.97 2.43 2.44 

 23-��-45 3.00 2.44 2.52 

 24-��-45 3.07 2.53 2.66 

 25-��-45 3.15 2.70 2.79 

 26-��-45 3.20 2.83 2.94 

 27-��-45 3.24 2.97 3.05 

 28-��-45 3.29 3.02 3.15 

 29-��-45 3.31 3.11 3.26 

 30-��-45 3.36 3.20 3.33 

 1-$(-45 3.41 3.25 3.38 

 2-$(-45 3.43 3.32 3.44 

 3-$(-45 3.44 3.37 3.50 

 4-$(-45 3.45 3.42 3.53 

 5-$(-45 3.46 3.44 3.54 

 6-$(-45 3.48 3.44 3.52 

 7-$(-45 3.49 3.45 3.52 

 8-$(-45 3.50 3.41 3.53 

 9-$(-45 3.52 3.39 3.57 

 10-$(-45 3.52 3.37 3.63 

 11-$(-45 3.52 3.39 3.69 

 12-$(-45 3.53 3.40 3.70 

 13-$(-45 3.55 3.38 3.68 

 14-$(-45 3.56 3.38 3.68 

 15-$(-45 3.57 3.36 3.66 
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 16-$(-45 3.58 3.31 3.64 

 17-$(-45 3.59 3.29 3.61 

 18-$(-45 3.62 3.26 3.59 

 19-$(-45 3.63 3.25 3.56 

 20-$(-45 3.64 3.19 3.53 

 21-$(-45 3.64 3.17 3.49 

 22-$(-45 3.65 3.15 3.45 

 23-$(-45 3.66 3.15 3.40 

 24-$(-45 3.66 3.14 3.36 

 25-$(-45 3.66 3.00 3.32 

 26-$(-45 3.66 2.86 3.28 

 27-$(-45 3.67 2.78 3.23 

 28-$(-45 3.67 2.76 3.18 

 29-$(-45 3.67 2.75 3.12 

 30-$(-45 3.66 - 3.07 

 31-$(-45 3.65 2.64 3.01 

 1-��-45 3.63 2.65 2.95 

 2-��-45 3.61 - 2.88 

 3-��-45 3.57 - 2.81 

 4-��-45 3.56 2.68 2.73 

 5-��-45 3.51 2.73 2.67 

 6-��-45 3.49 2.71 2.60 

 7-��-45 3.45 2.74 2.55 

 8-��-45 3.42 2.74 2.50 

 9-��-45 3.40   2.45 

 10-��-45 3.37   2.40 

 11-��-45 3.33   2.35 

 12-��-45 3.29   2.31 

 13-��-45 3.27   2.26 

 14-��-45 3.23   2.21 
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 15-��-45     2.15 

 16-��-45     2.08 

 17-��-45     2.01 

 18-��-45     1.94 

 18-��-45     1.89 

 20-��-45     1.87 

 21-��-45     1.86 

 22-��-45     1.84 

 23-��-45     1.81 

 24-��-45     1.76 

 25-��-45     1.69 

 26-��-45     1.60 

 27-��-45     1.54 

 28-��-45     1.46 

 29-��-45     1.38 

 30-��-45     1.28 

 

&�����A� 

 
(���(����(�2��
�J�
����	���(0�
�1 (2� ± 0.10 �. 

����$� ������>� (C22)  
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 ���"��� (2538) ���"����= (2545) �#���' (2545) 

 1-��-45 1.53 1.11 1.17 

 2-��-45 1.59 1.10 1.19 

 3-��-45 1.54 1.12 1.18 

 4-��-45 1.48 1.30 1.36 

 5-��-45 1.56 1.45 1.48 

 6-��-45 1.73 1.48 1.52 

 7-��-45 1.76 1.56 1.56 

 8-��-45 1.76 1.48 1.39 

 9-��-45 1.76 1.60 1.44 

 10-��-45 1.76 1.68 1.43 

 11-��-45 1.84 1.64 1.50 

 12-��-45 1.77 1.74 1.64 

 13-��-45 1.82 1.64 1.65 

 14-��-45 1.81 1.49 1.66 

 15-��-45 1.76 1.45 1.70 

 16-��-45 1.76 1.56 1.78 

 17-��-45 1.77 1.54 1.76 

 18-��-45 1.76 1.68 1.82 

 19-��-45 1.82 1.76 1.83 

 20-��-45 1.94 1.69 1.74 

 21-��-45 1.96 1.74 1.66 

 22-��-45 2.08 1.72 1.69 

 23-��-45 2.12 1.88 1.76 

 24-��-45 2.13 1.90 1.86 

 25-��-45 2.23 1.89 1.94 

 26-��-45 2.20 1.98 1.98 

 27-��-45 2.27 1.98 2.04 

 28-��-45 2.27 2.00 2.06 

 29-��-45 2.26 2.00 2.12 
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 30-��-45 2.31 2.03 2.22 

 1-$(-45 2.36 2.28 2.31 

 2-$(-45 2.27 2.36 2.39 

 3-$(-45 2.29 2.46 2.47 

 4-$(-45 2.36 2.46 2.51 

 5-$(-45 2.35 2.49 2.46 

 6-$(-45 2.38 2.48 2.49 

 7-$(-45 2.38 2.48 2.45 

 8-$(-45 2.37 2.48 2.44 

 9-$(-45 2.38 2.51 2.46 

 10-$(-45 2.38 2.52 2.51 

 11-$(-45 2.38 2.52 2.57 

 12-$(-45 2.44 2.50 2.56 

 13-$(-45 2.46 2.48 2.56 

 14-$(-45 2.47 2.42 2.56 

 15-$(-45 2.48 2.35 2.56 

 16-$(-45 2.46 2.29 2.56 

 17-$(-45 2.51 2.31 2.54 

 18-$(-45 2.48 2.34 2.52 

 19-$(-45 2.51 2.32 2.48 

 20-$(-45 2.51 2.30 2.45 

 21-$(-45 2.54 2.27 2.40 

 22-$(-45 2.56 2.22 2.36 

 23-$(-45 2.57 2.20 2.35 

 24-$(-45 2.58 - 2.34 

 25-$(-45 2.61 2.20 2.31 

 26-$(-45 2.61 2.19 2.27 

 27-$(-45 2.61 2.20 2.23 

 28-$(-45 2.65 2.22 2.18 

 29-$(-45 2.65 2.11 2.15 
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 30-$(-45 2.65 - 2.13 

 31-$(-45 2.64 2.03 2.09 

 1-��-45 2.62 2.15 2.04 

 2-��-45 2.59 - 1.99 

 3-��-45 2.60 - 1.93 

 4-��-45 2.61 2.17 1.88 

 5-��-45 2.57 2.08 1.85 

 6-��-45 2.53 2.11 1.85 

 7-��-45 2.57 2.28 1.84 

 8-��-45 2.54 2.19 1.83 

 9-��-45 2.58   1.79 

 10-��-45 2.46   1.75 

 11-��-45 2.49   1.69 

 12-��-45 2.50   1.64 

 13-��-45 2.46   1.60 

 14-��-45 2.39   1.57 

 15-��-45 2.34   1.53 

 16-��-45 2.30   1.48 

 17-��-45 2.25   1.42 

 18-��-45 2.19   1.38 

 18-��-45 2.14   1.38 

 20-��-45 2.08   1.44 

 21-��-45 2.08   1.49 

 22-��-45 2.11   1.52 

 23-��-45 2.15   1.51 

 24-��-45 2.09   1.47 

 25-��-45 2.11   1.39 

 26-��-45 2.08   1.30 

 27-��-45 2.02   1.20 

 28-��-45 1.99   1.13 
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 29-��-45 1.89   1.07 

 30-��-45 1.77   1.00 

 

��%	��� (�����
) 

 
(���(����(�2��
�J�
����	���(0�
�1 (2� ± 0.13 �. 

������ (C12)  
����$� 

���"��� (2538) ���"����= (2545) �#���' (2545) 

 1-��-45 1.40 1.12 1.19 

 2-��-45 1.45 1.13 1.20 

 3-��-45 1.35 1.18 1.20 

 4-��-45 1.28 1.36 1.41 

 5-��-45 1.36 1.56 1.53 

 6-��-45 1.57 1.56 1.60 

 7-��-45 1.62 1.64 1.65 

 8-��-45 1.63 1.56 1.40 

 9-��-45 1.63 1.64 1.50 

 10-��-45 1.64 1.71 1.47 

 11-��-45 1.73 1.66 1.49 

 12-��-45 1.65 1.73 1.63 

 13-��-45 1.67 1.58 1.60 
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 14-��-45 1.61 1.36 1.58 

 15-��-45 1.51 1.33 1.58 

 16-��-45 1.57 1.47 1.67 

 17-��-45 1.49 1.46 1.64 

 18-��-45 1.42 1.64 1.72 

 19-��-45 1.49 1.72 1.76 

 20-��-45 1.66 1.66 1.64 

 21-��-45 1.64 1.67 1.60 

 22-��-45 1.81 1.65 1.62 

 23-��-45 1.86 1.82 1.69 

 24-��-45 1.85 1.80 1.77 

 25-��-45 1.99 1.74 1.82 

 26-��-45 1.91 1.84 1.84 

 27-��-45 1.96 1.84 1.88 

 28-��-45 2.01 1.80 1.87 

 29-��-45 1.92 1.76 1.90 

 30-��-45 1.97 1.76 1.98 

 1-$(-45 2.01 2.08 2.09 

 2-$(-45 1.94 2.17 2.18 

 3-$(-45 1.91 2.28 2.28 

 4-$(-45 2.00 2.28 2.31 

 5-$(-45 1.98 2.34 2.26 

 6-$(-45 2.03 2.33 2.28 

 7-$(-45 2.02 2.29 2.24 

 8-$(-45 1.98   2.19 

 9-$(-45 2.00 2.31 2.21 

 10-$(-45 1.99 2.38 2.24 

 11-$(-45 2.03 2.36 2.29 

 12-$(-45 2.12 2.33 2.30 

 13-$(-45 2.13 2.29 2.29 
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 14-$(-45 2.12 2.20 2.29 

 15-$(-45 2.11 2.12 2.32 

 16-$(-45 2.04 2.21 2.33 

 17-$(-45 2.08 2.11 2.32 

 18-$(-45 2.09 2.17 2.30 

 19-$(-45 2.13 2.15 2.27 

 20-$(-45 2.09 2.15 2.22 

 21-$(-45 2.18 2.10 2.18 

 22-$(-45 2.18 2.02 2.14 

 23-$(-45 2.18 2.04 2.14 

 24-$(-45 2.20 2.12 2.14 

 25-$(-45 2.28 2.09 2.13 

 26-$(-45 2.29 2.09 2.09 

 27-$(-45 2.26 2.14 2.04 

 28-$(-45 2.38 2.18 1.99 

 29-$(-45 2.28 2.01 1.97 

 30-$(-45 2.29 - 1.96 

 31-$(-45 2.26 1.92 1.94 

 1-��-45 2.21 2.08 1.90 

 2-��-45 2.19 - 1.85 

 3-��-45 2.28 - 1.80 

 4-��-45 2.27 2.08 1.75 

 5-��-45 2.25 1.96 1.71 

 6-��-45 2.24 2.02 1.75 

 7-��-45 2.25 2.02 1.77 

 8-��-45 2.28 2.14 1.77 

 9-��-45 2.28   1.73 

 10-��-45 2.17   1.69 

 11-��-45 2.21   1.62 

 12-��-45 2.22   1.57 
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 13-��-45 2.16   1.53 

 14-��-45 2.05   1.50 

 15-��-45 2.00   1.47 

 16-��-45 1.95   1.42 

 17-��-45 1.96   1.38 

 18-��-45 1.93   1.33 

 18-��-45 1.88   1.35 

 20-��-45 1.80   1.44 

 21-��-45 1.82   1.51 

 22-��-45 1.89   1.57 

 23-��-45 1.97   1.56 

 24-��-45 1.92   1.51 

 25-��-45 1.96   1.42 

 26-��-45 1.95   1.32 

 27-��-45 1.88   1.22 

 28-��-45 1.85   1.15 

 29-��-45 1.75   1.09 

 30-��-45 1.21   1.03 
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(���(����(�2��
�J�
����	���(0�
�1 (2� ± 0.16 �. 

��
��
��9 (C4) ����������� �.��
��"��? 
����$� 

���"��� (2538)���"����= (2545) �#���' (2545) ���"����= (2545) ���"����= (2545) 

 1-��-45 1.40 1.10 1.03 1.12 0.88 

 2-��-45 1.41 1.12 1.04 1.12 0.83 

 3-��-45 1.32 1.14 1.04 1.15 0.86 

 4-��-45 1.36 1.33 1.28 1.37 1.22 

 5-��-45 1.49 1.53 1.43 1.57 1.39 

 6-��-45 1.56 1.54 1.47 1.57 1.42 

 7-��-45 1.63 1.63 1.55 1.67 1.51 

 8-��-45 1.66 1.50 1.30 1.57 1.29 

 9-��-45 1.62 1.60 1.42 1.65 1.49 

 10-��-45 1.60 1.70 1.33 1.72 1.49 

 11-��-45 1.73 1.60 1.34 1.67 1.23 

 12-��-45 1.60 1.69 1.46 1.75 1.35 

 13-��-45 1.68 1.50 1.40 1.52 1.17 

 14-��-45 1.59 1.26 1.33 1.32 0.79 

 15-��-45 1.46 1.24 1.31 1.27 0.83 

 16-��-45 1.45 1.40 1.42 1.42 0.99 

 17-��-45 1.38 1.37 1.39 1.42 0.95 

 18-��-45 1.39 1.57 1.48 1.72 1.13 

 19-��-45 1.61 1.63 1.53 1.72 1.26 
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 20-��-45 1.63 1.57 1.42 1.62 1.11 

 21-��-45 1.61 1.63 1.38 1.67 1.14 

 22-��-45 1.81 1.60 1.41 1.63 1.18 

 23-��-45 1.89 1.78 1.48 1.82 1.25 

 24-��-45 1.84 1.75 1.54 1.77 1.29 

 25-��-45 1.97 1.65 1.58 1.67 1.24 

 26-��-45 1.89 1.76 1.58 1.77 1.21 

 27-��-45 1.98 1.75 1.62 1.77 1.17 

 28-��-45 1.91 1.68 1.57 1.72 1.07 

 29-��-45 1.91 1.63 1.58 1.64 0.95 

 30-��-45 1.98 - 1.63 1.62 0.83 

 1-$(-45 1.85 1.70 1.77 1.72 1.01 

 2-$(-45 1.83 1.82 1.88 1.82 1.21 

 3-$(-45 1.91 1.95 2.00 1.97 1.39 

 4-$(-45 1.90 1.93 2.05 1.97 1.46 

 5-$(-45 1.89 2.03 1.99 2.07 1.37 

 6-$(-45 1.97 2.00 2.03 2.02 1.41 

 7-$(-45 1.91 1.95 1.96 1.97 1.27 

 8-$(-45 1.88 2.00 1.91 2.04 1.07 

 9-$(-45 1.91 2.08 1.90 2.11 1.02 

 10-$(-45 1.93 2.10 1.93 2.12 1.07 

 11-$(-45 2.03 2.04 1.98 2.07 1.06 

 12-$(-45 2.04 2.04 2.00 1.97 0.99 

 13-$(-45 2.03 2.00 1.99 1.92 0.92 

 14-$(-45 1.98 1.91 2.00   0.90 

 15-$(-45 1.96 1.82 2.05   1.02 

 16-$(-45 1.94 1.90 2.09   1.14 

 17-$(-45 1.93 1.80 2.10   1.19 

 18-$(-45 1.97 2.08 2.10   1.23 

 19-$(-45 1.98 2.05 2.08   1.20 

 20-$(-45 2.02 2.06 2.05   1.14 

 21-$(-45 2.03 2.00 2.01   1.09 

 22-$(-45 2.05 1.90 1.99   1.02 
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 23-$(-45 2.07 1.90 2.00   1.08 

 24-$(-45 2.16 2.03 2.04   1.16 

 25-$(-45 2.19 1.96 2.04   1.16 

 26-$(-45 2.13 2.03 2.02   1.13 

 27-$(-45 2.27 2.08 1.99   1.05 

 28-$(-45 2.15 2.10 1.96   0.95 

 29-$(-45 2.17 1.91 1.97   0.93 

 30-$(-45 2.11 - 1.98   1.00 

 31-$(-45 2.06 1.87 1.97   1.05 

 1-��-45 2.04 2.00 1.95   1.06 

 2-��-45 2.09 - 1.92   1.05 

 3-��-45 2.13 - 1.87   1.01 

 4-��-45 2.08 2.02 1.84   0.95 

 5-��-45 1.99 1.88 1.81   0.92 

 6-��-45 2.11 1.92 1.86   1.10 

 7-��-45 2.11 2.19 1.90   1.23 

 8-��-45 2.21 20.90 1.90   1.30 

 9-��-45 2.01   1.88   1.27 

 10-��-45 2.09   1.83   1.18 

 11-��-45 2.11   1.77   1.06 

 12-��-45 2.06   1.72   0.96 

 13-��-45 1.97   1.68   0.89 

 14-��-45 1.91   1.66   0.89 

 15-��-45 1.91   1.62   0.89 

 16-��-45 1.85   1.58   0.88 

 17-��-45 1.81   1.54   0.84 

 18-��-45 1.77   1.51   0.83 

 18-��-45 1.69   1.52   0.88 

 20-��-45 1.76   1.60   1.13 

 21-��-45 1.85   1.67   1.31 

 22-��-45 1.95   1.71   1.38 

 23-��-45 1.91   1.69   1.38 

 24-��-45 1.99   1.65   1.33 
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 25-��-45 1.97   1.58   1.20 

 26-��-45 1.91   1.50   1.04 

 27-��-45 1.89   1.42   0.89 

 28-��-45 1.79   1.36   0.78 

 29-��-45 1.61   1.32   0.73 

 30-��-45 1.58   1.28   0.70 
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