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�·£ ´¨§ Í¨Ö Ê¤ ²¥´´μ£μ Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É· ³¨ ´  ·¥ ±Éμ·¥ ˆ��-2Œ

� §¢¨É¨¥ ¸¥É¥¢μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ¢ „Ê¡´¥ ¸μ§¤ ¥É ¶·¥¤¶μ¸Ò²±¨ ¤²Ö Ê¤ ²¥´´μ£μ ¸²¥-
¦¥´¨Ö/Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ´  ·¥ ±Éμ·¥ ˆ��-2Œ §  ¶·¥¤¥² ³¨ ²μ± ²Ó´μ° ¸¥É¨
�ˆŸˆ. ‚μ§³μ¦´μ¸ÉÓ ´ ¡²Õ¤¥´¨Ö §  Ìμ¤μ³ Ô±¸¶¥·¨³¥´É  ¸μ ¸Éμ·μ´Ò ¶μ§¢μ²Ö¥É ¸¢μ¥-
¢·¥³¥´´μ ·¥ £¨·μ¢ ÉÓ ´  μÏ¨¡±¨ ¨²¨ ´¥¶·¥¤¢¨¤¥´´Ò¥ ¸¨ÉÊ Í¨¨, Ô±μ´μ³¨ÉÓ ·¥ ±Éμ·´μ¥
¢·¥³Ö. � ¸¸³μÉ·¥´Ò ¶·¨´Í¨¶Ò μ·£ ´¨§ Í¨¨ ¨ μ¸μ¡¥´´μ¸É¨ ·¥ ²¨§ Í¨¨ ¸¨¸É¥³Ò Web-
Sonix, ¸μ¸ÉμÖÐ¥° ¨§ Í¥´É· ²Ó´μ£μ web-¸ °É  ¨ ¸·¥¤¸É¢ ¸¢Ö§¨ ¸μ ¸¶¥±É·μ³¥É· ³¨. ‘¨¸É¥³ 
¶μ§¢μ²Ö¥É μÉ· ¦ ÉÓ  ±ÉÊ ²Ó´μ¥ ¸μ¸ÉμÖ´¨¥ ¢¸¥Ì ±μ³¶μ´¥´Éμ¢ ¸¶¥±É·μ³¥É· , ¶·μ¸³ É·¨¢ ÉÓ
¶·μÉμ±μ²Ò ¨§³¥·¥´¨°, μÉμ¡· ¦ ÉÓ £· Ë¨±¨ ´ ± ¶²¨¢ ¥³ÒÌ ¸¶¥±É·μ¢ ¨ ·Ê±μ¢μ¤¨ÉÓ Ìμ¤μ³
Ô±¸¶¥·¨³¥´É  ´  ¸¶¥±É·μ³¥É· Ì ¶μ¤ Ê¶· ¢²¥´¨¥³ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸  Sonix+ (�‘
Windows XP). ‘¨¸É¥³  ´¥ § ¢¨¸¨É μÉ ¸¶¥Í¨Ë¨±¨ ¸¶¥±É·μ³¥É·μ¢, ¶μ§¢μ²Ö¥É ¶·μ¸Éμ¥ ¨§-
³¥´¥´¨¥ ¨Ì ¸μ¸É ¢  ¨ ²¥£±ÊÕ  ¤ ¶É Í¨Õ ± ¸¶¥Í¨Ë¨±¥ μÉμ¡· ¦¥´¨Ö ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì
¤ ´´ÒÌ. ‘¨¸É¥³  ·¥ ²¨§μ¢ ´  ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ �	�- ¨ Python-¸±·¨¶Éμ¢. 	  ±μ³¶ÓÕÉ¥·¥
¸ °É  Ê¸É ´μ¢²¥´Ò �‘ GNU/Linux Debian ¨ web-¸¥·¢¥· Apache 2.
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Kirilov A. S. et al. P10-2008-23
Organization of Remote Control of Spectrometers
at the IBR-2M Reactor

The development of network infrastructure in Dubna creates conditions for the remote
supervision/control of experiment at the IBR-2M reactor beyond the JINR local network.
The opportunity of observing an experiment from outside makes it possible to respond to
errors or unforeseen situations, to save the reactor time. The principles of organization and
peculiarities of implementation of the WebSonix system consisting of the central web-site and
communication facilities for spectrometers are considered in the paper. The system allows
one to re
ect the actual condition of all the components of the instrument, survey log ˇles,
visualize the accumulated spectra and to control the experimental procedure on the instruments
controlled by the software complex Sonix+ (OS Windows XP). The system is an independent
instrument, it is easy to extend or change and easy to adapt to the instrument data speciˇcs.
The system is implemented using the PHP and Python scripts. The OS GNU/Linux Debian
and web-server Apache 2 are installed on the web-site computer.

The investigation has been performed at the Frank Laboratory of Neutron Physics, JINR.
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“¶· ¢²¥´¨¥ Ô±¸¶¥·¨³¥´Éμ³ ´  ·¥ ±Éμ·¥ ˆ��-2 ¤μ ¶μÖ¢²¥´¨Ö ¸¨¸É¥³ Ê¶· -
¢²¥´¨Ö ´  μ¸´μ¢¥ VME-±μ³¶ÓÕÉ¥·μ¢ ¡Ò²μ Éμ²Ó±μ ²μ± ²Ó´Ò³ ¨§ § ²  ·¥ ±-
Éμ· . �·¨³¥´¥´¨¥ ¸¨¸É¥³ ´  ¡ §¥ VME-±μ³¶ÓÕÉ¥·μ¢ ¶μ§¢μ²¨²μ · §· ¡μÉ ÉÓ
¶·μ£· ³³´Ò¥ ¸·¥¤¸É¢  ¤²Ö Ê¤ ²¥´´μ£μ Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É· ³¨ ¢ · ³± Ì
¸¥£³¥´É  ‹	” [1]. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö · §¢¨É¨¥ ¸¥É¥¢μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ¢
£. „Ê¡´  ¸μ§¤ ¥É ¶·¥¤¶μ¸Ò²±¨ ¤²Ö Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö/Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨-
³¥´Éμ³ ¨§-§  ¶·¥¤¥²μ¢ ¸¥£³¥´É  �ˆŸˆ. ‚μ§³μ¦´μ¸ÉÓ ´ ¡²Õ¤¥´¨Ö §  Ìμ¤μ³
Ô±¸¶¥·¨³¥´É  ¸μ ¸Éμ·μ´Ò ¶μ§¢μ²Ö¥É ¸¢μ¥¢·¥³¥´´μ ·¥ £¨·μ¢ ÉÓ ´  μÏ¨¡±¨ ¨²¨
´¥¶·¥¤¢¨¤¥´´Ò¥ ¸¨ÉÊ Í¨¨, Ô±μ´μ³¨ÉÓ ·¥ ±Éμ·´μ¥ ¢·¥³Ö.

��‡�� ‘“™…‘’‚“�™ˆ• �…˜…�ˆ‰

ŒÒ ¶·μ¢¥²¨ μ¶·μ¸ ÊÎ ¸É´¨±μ¢ NOBUGS (New Opportunities for Better
User Group Software) [2], μ·£ ´¨§ÊÕÐ¥° ±μ´Ë¥·¥´Í¨¨ ¶μ ¶·μ£· ³³´μ³Ê μ¡¥¸-
¶¥Î¥´¨Õ ´¥°É·μ´´ÒÌ ¨ ·¥´É£¥´μ¢¸±¨Ì ¸¶¥±É·μ³¥É·μ¢. Š ± ¶· ¢¨²μ, ¤¥°¸É¢Ê-
ÕÐ¨¥ ¸¨¸É¥³Ò ¶·¥¤μ¸É ¢²ÖÕÉ ¢μ§³μ¦´μ¸ÉÓ Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö §  ¸É ÉÊ-
¸μ³ Ê¸É ´μ¢μ±, §  μ¸´μ¢´Ò³¨ ¶ · ³¥É· ³¨, ¶μ§¢μ²ÖÕÉ μÉμ¡· ¦ ÉÓ ´ ±μ¶²¥´-
´Ò¥ ¤ ´´Ò¥ ¢ ¨¸Ìμ¤´μ³ ¨²¨ μ¡· ¡μÉ ´´μ³ ¢¨¤¥. �·¨ μ¡¸²Ê¦¨¢ ´¨¨ £·Ê¶¶Ò
¸¶¥±É·μ³¥É·μ¢ ¸¥·¢¥· ¸ °É  μ¡ÒÎ´μ ¢Ò´μ¸¨É¸Ö ´  μÉ¤¥²Ó´Ò° ±μ³¶ÓÕÉ¥·.
Š ± ¨ μ¦¨¤ ²μ¸Ó, ¸ ³μ° ¶μ¶Ê²Ö·´μ° μ¶¥· Í¨μ´´μ° ¸¨¸É¥³μ° μ± § ² ¸Ó �‘
GNU/Linux, web-¸¥·¢¥· Å Apache, ¸ ³μ° · ¸¶·μ¸É· ´¥´´μ° ¸·¥¤μ° ¶·μ£· ³-
³¨·μ¢ ´¨Ö Å Java.

	 ¨¡μ²¥¥ Ì · ±É¥·´Ò¥, ¸ ´ Ï¥° ÉμÎ±¨ §·¥´¨Ö, ¶μ¤Ìμ¤Ò ¶·¨¢¥¤¥´Ò ¢
É ¡². 1.
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‚¸¥Ì ¶μÉ·¥¡¨É¥²¥° ¸¨¸É¥³Ò Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö/Ê¶· ¢²¥´¨Ö ³μ¦´μ · §-
¡¨ÉÓ ´  É·¨ £·Ê¶¶Ò:

• ƒ·Ê¶¶  ¢¥¤ÊÐ¨Ì Ô±¸¶¥·¨³¥´É. „²Ö Î²¥´μ¢ ÔÉμ° £·Ê¶¶Ò ´ ¨¡μ²¥¥ ¸Ê-
Ð¥¸É¢¥´´ , ¢μ-¶¥·¢ÒÌ, ¶·μ¢¥·±  ¸μμÉ¢¥É¸É¢¨Ö Ìμ¤  ¨ Ê¸²μ¢¨° Ô±¸¶¥·¨-
³¥´É  § Ö¢²¥´´μ° ¶·μ£· ³³¥. ‚μ-¢Éμ·ÒÌ, ¨³ ³μ£ÊÉ ¶μÉ·¥¡μ¢ ÉÓ¸Ö Ê¤ -
²¥´´Ò° μ¸É ´μ¢/¶Ê¸± ¶·μ£· ³³Ò, ±μ··¥±Í¨Ö ¨²¨ § ³¥´  ¥¥, É. ¥. Ô²¥-
³¥´ÉÒ Ê¶· ¢²¥´¨Ö.

• ƒ·Ê¶¶  ¶μ²Ó§μ¢ É¥²¥°-´ ¡²Õ¤ É¥²¥°. „²Ö Î²¥´μ¢ ÔÉμ° £·Ê¶¶Ò ¡μ²¥¥ ¸Ê-
Ð¥¸É¢¥´´  ¨¸Éμ·¨Ö ¨§³¥·¥´¨° ¨ ¸É¥¶¥´Ó £μÉμ¢´μ¸É¨ ·¥§Ê²ÓÉ É . “¤ ²¥´-
´μ¥ Ê¶· ¢²¥´¨¥ μ´¨ ´¥ ¨¸¶μ²Ó§ÊÕÉ.
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• ’¥Ì´¨Î¥¸±¨° ¶¥·¸μ´ ² (¶·μ£· ³³¨¸ÉÒ ¨ É. ¤.). „²Ö Î²¥´μ¢ ÔÉμ° £·Ê¶¶Ò
É ±¦¥ ¤μ¸É ÉμÎ´μ Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö, É ± ± ± ¨Ì ¨´É¥·¥¸Ê¥É ¶· ¢¨²Ó-
´μ¸ÉÓ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö ¶·μ£· ³³ ¨²¨  ¶¶ · ÉÊ·Ò. �¤´ ±μ ¤²Ö  ´ -
²¨§  ¸¨ÉÊ Í¨¨ ¨³ ³μ¦¥É ¶μÉ·¥¡μ¢ ÉÓ¸Ö ¡μ²¥¥ ¤¥É ²Ó´ Ö ¨´Ëμ·³ Í¨Ö,
Î¥³ ¤·Ê£¨³ ¶μ²Ó§μ¢ É¥²Ö³.

� §· ¡ ÉÒ¢ ¥³ Ö ¸¨¸É¥³  ¤μ²¦´  Ê¤μ¢²¥É¢μ·ÖÉÓ É·¥¡μ¢ ´¨Ö³ ¢¸¥Ì £·Ê¶¶
¶μÉ¥´Í¨ ²Ó´ÒÌ ¶μ²Ó§μ¢ É¥²¥°. �´  ¤μ²¦´  ¤μ¶Ê¸± ÉÓ ´¥ Éμ²Ó±μ ¸²¥¦¥´¨¥, ´μ
¨ ¢±²ÕÎ ÉÓ Ô²¥³¥´ÉÒ Ê¶· ¢²¥´¨Ö Ê¸É ´μ¢±μ°.

‘¨¸É¥³  ¤μ²¦´  ¤μ¶Ê¸± ÉÓ ²¥£±μ¥ · ¸Ï¨·¥´¨¥. ‚±²ÕÎ¥´¨¥ ´μ¢ÒÌ ¸¶¥±-
É·μ³¥É·μ¢ ´¥ ¤μ²¦´μ ¢Ò§Ò¢ ÉÓ ¢ ´¥° ¡μ²ÓÏ¨¥ ¶¥·¥¤¥²±¨. Š Éμ³Ê ¦¥ ¸¨¸É¥³ 
¤μ²¦´  ¡ÒÉÓ μ·£ ´¨§μ¢ ´  ¢ Í¥²μ³ ´¥§ ¢¨¸¨³μ μÉ ¸¶¥Í¨Ë¨±¨ ¸¶¥±É·μ³¥É·μ¢
(¶μ ¢μ§³μ¦´μ¸É¨ ¨§¡¥£ ÉÓ ®Î ¸É´ÒÌ¯ ¸É· ´¨Í), ¢ Éμ ¦¥ ¢·¥³Ö ²¥£±μ  ¤ -
¶É¨·μ¢ ÉÓ¸Ö ± ¨Ì μ¸μ¡¥´´μ¸ÉÖ³. ‡ Ð¨Ð¥´´μ¸ÉÓ μÉ ´¥¸ ´±Í¨μ´¨·μ¢ ´´μ£μ
¤μ¸ÉÊ¶  ¨ Ê¸Éμ°Î¨¢μ¸ÉÓ Ö¢²ÖÕÉ¸Ö ¢ ¦´Ò³¨ Ë ±Éμ· ³¨, É ± ¦¥ ± ± Ê¤μ¡¸É¢μ
¢ · ¡μÉ¥ ¨ ¶μ´ÖÉ´μ¸ÉÓ ¨´É¥·Ë¥°¸ .

‘¨¸É¥³  ¤μ²¦´  μ¡¥¸¶¥Î¨¢ ÉÓ ¶·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ¶μ²ÊÎ¥´¨¥ ¤¥É ²Ó´μ°
¨´Ëμ·³ Í¨¨ μ Ìμ¤¥ Ô±¸¶¥·¨³¥´É  ¨ ¸μ¸ÉμÖ´¨¨ μ¡μ·Ê¤μ¢ ´¨Ö.

� ¡μÉ  ¸¨¸É¥³Ò ´¥ ¤μ²¦´  ¸ÊÐ¥¸É¢¥´´μ ´ £·Ê¦ ÉÓ Ê¶· ¢²ÖÕÐ¨¥ ±μ³¶ÓÕ-
É¥·Ò ¸¶¥±É·μ³¥É·μ¢.

�‘��…���‘’ˆ ˆ�‘’�“Œ…�’�‹œ��ƒ�
	��ƒ��ŒŒ��ƒ� ��…‘	…—…�ˆŸ

	  ¡μ²ÓÏ¨´¸É¢¥ ¸¶¥±É·μ³¥É·μ¢ ·¥ ±Éμ·  ˆ��-2 ¤²Ö ¶·μ¢¥¤¥´¨Ö ¨§³¥-
·¥´¨° ¨¸¶μ²Ó§ÊÕÉ¸Ö ¶·μ£· ³³´Ò¥ ±μ³¶²¥±¸Ò Sonix [1] (Ê¶· ¢²ÖÕÐ¨° ±μ³-
¶ÓÕÉ¥· ¢ ¸É ´¤ ·É¥ VME, μ¶¥· Í¨μ´´ Ö ¸¨¸É¥³  OS-9) ¨ Sonix+ [10](PC,
Windows XP ¸μμÉ¢¥É¸É¢¥´´μ). „ ²Ó´¥°Ï¥¥ · ¸¸³μÉ·¥´¨¥ μÉ´μ¸¨É¸Ö Éμ²Ó±μ ±
Sonix+, ¶μ¸±μ²Ó±Ê μ´ · §· ¡μÉ ´ ¢§ ³¥´ ³μ· ²Ó´μ Ê¸É ·¥¢Ï¥£μ ¶·¥¤Ï¥¸É¢¥´-
´¨± .

�·μ£· ³³´Ò° ±μ³¶²¥±¸ Sonix+ μ¡· §μ¢ ´ ´ ¡μ·μ³ ³μ¤Ê²¥°

• Ê¶· ¢²ÖÕÐ¨Ì ±μ³¶μ´¥´É ³¨ ¸¶¥±É·μ³¥É·  (¤· °¢¥·Ò, ¸¥·¢¥·Ò);

• ¢Ò¶μ²´ÖÕÐ¨Ì ¸²Ê¦¥¡´Ò¥ ËÊ´±Í¨¨;

• ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸ , ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ ¨ É. ¶.

„²Ö ¸μ¸É ¢²¥´¨Ö § ¤ ´¨° ´  Ô±¸¶¥·¨³¥´É ¢ ¶ ±¥É´μ³ ·¥¦¨³¥ ¢ ±μ³¶²¥±¸
¢¸É·μ¥´ ¨´É¥·¶·¥É Éμ· ¸ Ö§Ò±  Python [11].

‚ ¦´μ° μ¸μ¡¥´´μ¸ÉÓÕ ±μ³¶²¥±¸  Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ¢§ ¨³μ¤¥°¸É¢¨¥ ¢¸¥Ì
Ê¶· ¢²ÖÕÐ¨Ì ³μ¤Ê²¥° ¶·μ¨¸Ìμ¤¨É ¢ · ³± Ì ¥¤¨´μ£μ ¶·¨´ÖÉμ£μ ¶·μÉμ±μ² 
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¨ ·¥ ²¨§μ¢ ´μ Î¥·¥§ ®Ì· ´¨²¨Ð¥ ¤ ´´ÒÌ¯ ´ §Ò¢ ¥³μ¥ ¡ §μ° ¤ ´´ÒÌ Var-
man [12]. �Éμ, ¢ Î ¸É´μ¸É¨, ¶μ§¢μ²Ö¥É ²¥£±μ · ¸Ï¨·ÖÉÓ ±μ³¶²¥±¸ §  ¸Î¥É
¶μ¤±²ÕÎ¥´¨Ö ¤μ¶μ²´¨É¥²Ó´ÒÌ ³μ¤Ê²¥°.

�·¨ · §· ¡μÉ±¥ ¶·μ£· ³³´μ£μ ±μ³¶²¥±¸  Sonix+ § ¤ Î  Ê¤ ²¥´´μ£μ Ê¶· -
¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¨§´ Î ²Ó´μ ´¥ ¢Ìμ¤¨²  ¢ Î¨¸²μ ¶·¨μ·¨É¥É´ÒÌ. �μ-
ÔÉμ³Ê ¸¶¥Í¨ ²Ó´Ò¥ ¸·¥¤¸É¢  ´¥ · §· ¡ ÉÒ¢ ²¨¸Ó. �·¥¤¶μ² £ ²μ¸Ó ¢μ¸¶μ²Ó§μ-
¢ ÉÓ¸Ö Ê¸²Ê£ ³¨ “¤ ²¥´´μ£μ · ¡μÎ¥£μ ¸Éμ²  Windows XP. �Éμ ¸·¥¤¸É¢μ ¶μ-
§¢μ²Ö¥É ¶μ²´μ¸ÉÓÕ ¶¥·¥±²ÕÎ ÉÓ · ¡μÎ¨° ¸Éμ² Ê¶· ¢²ÖÕÐ¥£μ ±μ³¶ÓÕÉ¥·  ´ 
Ê¤ ²¥´´Ò° ±μ³¶ÓÕÉ¥·, ÎÉμ ¡Ò²μ ¶·¨¥³²¥³Ò³ ·¥Ï¥´¨¥³ ´  ´ Î ²Ó´μ³ ÔÉ ¶¥
Ô±¸¶²Ê É Í¨¨ ¸¨¸É¥³ Sonix+.

�¤´ ±μ É ±μ° ¶μ¤Ìμ¤ ¶·¥¤¶μ² £ ¥É ¨ ¸ÊÐ¥¸É¢¥´´Ò¥ μ£· ´¨Î¥´¨Ö. � ¡μ-
Î¨° ¸Éμ² ¸·¥¤¸É¢ ³¨ Windows XP ´¥ ³μ¦¥É ¡ÒÉÓ · §³´μ¦¥´, ¸²¥¤μ¢ É¥²Ó´μ,
¸²¥¦¥´¨¥/Ê¶· ¢²¥´¨¥ Ô±¸¶¥·¨³¥´Éμ³ ¢ ± ¦¤Ò° ³μ³¥´É ¢·¥³¥´¨ ¢μ§³μ¦´μ
Éμ²Ó±μ ¸ μ¤´μ° ÉμÎ±¨. •μÉÖ ÔÉμ ¨ ¶·¥¤μÉ¢· Ð ¥É ¢μ§³μ¦´Ò¥ ±μ´Ë²¨±ÉÒ ¶μ
Ê¶· ¢²¥´¨Õ, ´μ ´¥Ê¤μ¡´μ ¶·¨ ¸μ¢³¥¸É´μ° · ¡μÉ¥ £·Ê¶¶Ò ¶μ²Ó§μ¢ É¥²¥°.

‘ÊÐ¥¸É¢ÊÕÉ ±μ³³¥·Î¥¸±¨¥ ¶·μ£· ³³Ò ®· §³´μ¦¥´¨Ö¯ · ¡μÎ¥£μ ¸Éμ² 
Windows, ¨ μ´¨ ¶·¨³¥´Ö²¨¸Ó ´  ·Ö¤¥ ¸¶¥±É·μ³¥É·μ¢. �¤´ ±μ ¶·¨³¥´¥´¨¥
¶μ¤μ¡´ÒÌ ¸¨¸É¥³ §  ¶·¥¤¥² ³¨ ¸¥£³¥´É  ‹ ¡μ· Éμ·¨¨ ´¥ ¢¶μ²´¥ ¡¥§μ¶ ¸´μ, ±
Éμ³Ê ¦¥ ¤μ¸ÉÊ¶ ¸ ±μ³¶ÓÕÉ¥·μ¢, ´  ±μÉμ·ÒÌ ¤ ´´ Ö ¶·μ£· ³³  ´¥ Ê¸É ´μ¢²¥´ ,
¶μ-¶·¥¦´¥³Ê, ´¥¢μ§³μ¦¥´.

Web-É¥Ì´μ²μ£¨¨ ¡μ²¥¥ ¶μ¶Ê²Ö·´Ò ¤²Ö ·¥Ï¥´¨Ö § ¤ Î¨ μ·£ ´¨§ Í¨¨ Ê¤ -
²¥´´μ£μ ¸²¥¦¥´¨Ö ¨ Ê¶· ¢²¥´¨Ö. �´¨ ¸μ¤¥·¦ É · §´μμ¡· §´Ò¥ ¨´¸É·Ê³¥´-
É ²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ¨ £ · ´É¨·ÊÕÉ ¤μ¸ÉÊ¶ ¨§ ¶·μ¨§¢μ²Ó´μ° ÉμÎ±¨.

�‘��‚�›… ˆ„…ˆ

Š ± μÉ³¥Î ²μ¸Ó · ´¥¥, ¢Ò¤¥²¥´¨¥ μÉ¤¥²Ó´μ£μ ±μ³¶ÓÕÉ¥·  ¤²Ö ¡ §¨·μ¢ -
´¨Ö ¸ °É  ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö μ¡Ð¥¶·¨´ÖÉμ° ¶· ±É¨±μ°. �ÉμÉ ±μ³¶ÓÕÉ¥· ¤μ²-
¦¥´ ¡ÒÉÓ ¤μ¸ÉÊ¶¥´ ±·Ê£²μ¸ÊÉμÎ´μ,   ¸²¥¤μ¢ É¥²Ó´μ, μ¡² ¤ ÉÓ ¶μ¢ÒÏ¥´´μ°
´ ¤¥¦´μ¸ÉÓÕ. Š·¨É¥·¨¨ ´ ¤¥¦´μ¸É¨ ¨ § Ð¨Ð¥´´μ¸É¨ É ±¦¥ Ö¢²ÖÕÉ¸Ö μ¸´μ¢-
´Ò³¨ ¶·¨ ¢Ò¡μ·¥ ¥£μ OC ¨ web-¸¥·¢¥· .

�·¨ ´ ²¨Î¨¨ μÉ¤¥²Ó´μ£μ ¸¥·¢¥·  Ê¶· ¢²ÖÕÐ¨¥ ±μ³¶ÓÕÉ¥·Ò ¸¶¥±É·μ³¥-
É·μ¢ ³μ£ÊÉ ¡ÒÉÓ ¸±·ÒÉÒ μÉ ¢´¥Ï´¥£μ ¤²Ö �ˆŸˆ ¶μ²Ó§μ¢ É¥²Ö. �Éμ ¶μ¢ÒÏ ¥É
¨Ì § Ð¨Ð¥´´μ¸ÉÓ μÉ ¢´¥Ï´¨Ì  É ±.

ˆ´Ëμ·³ Í¨μ´´μ¥ ¸μ¤¥·¦ ´¨¥ ¸ °É  ¤μ²¦´μ

• μÉ· ¦ ÉÓ  ±ÉÊ ²Ó´μ¥ ¸μ¸ÉμÖ´¨¥ ¢¸¥Ì ±μ³¶μ´¥´Éμ¢ ¸¶¥±É·μ³¥É·  (¶μ§¨-
Í¨¨ ³μÉμ·μ¢, §´ Î¥´¨Ö Ê¸²μ¢¨° ´  μ¡· §Í¥ ¨ É. ¶.);

• μ¡¥¸¶¥Î¨¢ ÉÓ ¤μ¸ÉÊ¶ ± ¶·μÉμ±μ² ³ ¨§³¥·¥´¨°;

• μÉμ¡· ¦ ÉÓ É¥±ÊÐ¨¥ £· Ë¨±¨ ¸¶¥±É·μ¢;

• ¶·¥¤μ¸É ¢²ÖÉÓ ¢μ§³μ¦´μ¸ÉÓ Ê¶· ¢²¥´¨Ö ¨§³¥·¥´¨¥³.
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’¥±ÊÐ¥¥ ¸μ¸ÉμÖ´¨¥ ¢¸¥Ì ±μ³¶μ´¥´Éμ¢ ¸¶¥±É·μ³¥É·  ¢ Sonix+ ³μ¦¥É ¡ÒÉÓ
²¥£±μ ¶μ²ÊÎ¥´μ, ¶μ¸±μ²Ó±Ê ¢¸Ö ¨´Ëμ·³ Í¨Ö μ ¶ · ³¥É· Ì ¨§³¥·¥´¨Ö Ì· ´¨É¸Ö
¢ ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ° ¡ §¥ ¤ ´´ÒÌ Varman ¨ ³μ¦¥É ¡ÒÉÓ ¸μÌ· ´¥´  ¢ ¢¨¤¥
Ë °²  ± ± ¸´¨³μ± ¸ ¡ §Ò ¤ ´´ÒÌ. �μ²Ó§μ¢ É¥²Ó ¤μ²¦¥´ ¨³¥ÉÓ ¢μ§³μ¦´μ¸ÉÓ ´¥
Éμ²Ó±μ ¶·μ¸³ É·¨¢ ÉÓ ¶μ²´Ò° ¸¶¨¸μ± ¶ · ³¥É·μ¢ Í¥²¨±μ³, ±μÉμ·Ò° ³μ¦¥É
¡ÒÉÓ ¢¥¸Ó³  μ¡Ñ¥³´Ò³, ´μ ¨ ¢Ò¤¥²ÖÉÓ ¶ · ³¥É·Ò, ¶·¥¤¸É ¢²ÖÕÐ¨¥ μ¸μ¡ÊÕ
¢ ¦´μ¸ÉÓ, Å favorites Å ¢ μÉ¤¥²Ó´Ò° ¸¶¨¸μ± ¸²¥¦¥´¨Ö.

�·μÉμ±μ²Ò ¨§³¥·¥´¨° ¸μ¤¥·¦ É ¤¥É ²Ó´ÊÕ ¨´Ëμ·³ Í¨Õ μ Ìμ¤¥ Ô±¸¶¥·¨-
³¥´É . �μ³¨³μ ¶·μÉμ±μ²  É¥±ÊÐ¥£μ ¨§³¥·¥´¨Ö ¶μ²Ó§μ¢ É¥²Ö ³μ£ÊÉ § ¨´É¥·¥-
¸μ¢ ÉÓ ¡μ²¥¥ · ´´¨¥ ¶·μÉμ±μ²Ò. �μÔÉμ³Ê ¢ ´ ¡μ·¥ ±μ³ ´¤ ¤μ²¦´  ¶·¨¸ÊÉ-
¸É¢μ¢ ÉÓ ±μ³ ´¤  ÎÉ¥´¨Ö ± É ²μ£  ¶·μÉμ±μ²μ¢. Š ± ¶μ± § ²  μ¶ÒÉ´ Ö ¶·μ-
¢¥·± , ¶¥·¥¤ Î  ¶·μÉμ±μ²  Í¥²¨±μ³ ´¥· §Ê³´ , μ¸μ¡¥´´μ ¶·¨ ¡μ²ÓÏ¨Ì · §³¥-
· Ì Ë °² . ‘μ·É¨·μ¢±Ê ¶·μÉμ±μ²  ¨ ¢Ò¤¥²¥´¨¥ ¶μ·Í¨¨ ¤²Ö ¶·μ¸³μÉ·  ¸²¥¤Ê¥É
¢Ò¶μ²´ÖÉÓ ´  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥.

‘ÊÐ¥¸É¢¥´´Ò³ ³μ³¥´Éμ³ Ö¢²Ö¥É¸Ö ¢¨§Ê ²¨§ Í¨Ö É¥±ÊÐ¨Ì ¸¶¥±É·μ¢ ¶μ
¢¸¥³ ¤¥É¥±Éμ· ³. ”μ·³¨·μ¢ ´¨¥ ± ·É¨´±¨ £· Ë¨±  ´  Ê¶· ¢²ÖÕÐ¥° ³ Ï¨´¥
¢Ò£²Ö¤¨É ¡μ²¥¥ ¶· ±É¨Î´Ò³ ·¥Ï¥´¨¥³, Î¥³ ¶¥·¥¤ Î  ¨¸Ìμ¤´ÒÌ ³ ¸¸¨¢μ¢, μ¸μ-
¡¥´´μ ¤²Ö �—„ ¸ ¡μ²ÓÏ¨³ · §·¥Ï¥´¨¥³.

“¶· ¢²¥´¨¥ ¶·¥¤¶μ² £ ¥É ¢±²ÕÎ¥´¨¥ ¸·¥¤¸É¢ ¶·μ¸³μÉ· , ·¥¤ ±É¨·μ¢ -
´¨Ö ¨ ³ ´¨¶Ê²ÖÍ¨¨ ¸μ ¸±·¨¶É ³¨ ¢ ¸¥·¢¨¸, ¶·¥¤μ¸É ¢²Ö¥³Ò° ¸ °Éμ³.

‚´¥Ï´¨° ¤μ¸ÉÊ¶ ± ±μ³¶ÓÕÉ¥·Ê, ¡¥§Ê¸²μ¢´μ, ¤μ²¦¥´ ¡ÒÉÓ ¶μ¤ ±μ´É·μ-
²¥³. �·¨ ÔÉμ³ ²μ± ²Ó´Ò° ¶μ²Ó§μ¢ É¥²Ó (ÉμÉ ¶μ²Ó§μ¢ É¥²Ó, ±μÉμ·Ò° · ¡μÉ ¥É
Î¥·¥§ μ¸´μ¢´μ° ¨´É¥·Ë¥°¸) ¤μ²¦¥´ ¨³¥ÉÓ ¡¥§Ê¸²μ¢´Ò° ¶·¨μ·¨É¥É ¶μ Ê¶· ¢²¥-
´¨Õ. �·¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ¢´¥Ï´¨° ¤μ¸ÉÊ¶ ³μ¦¥É ¡ÒÉÓ ¶μ²´μ¸ÉÓÕ § ¶·¥Ð¥´.
‚´¥Ï´¨¥ ¶μ²Ó§μ¢ É¥²¨ ³μ£ÊÉ ¶μ²ÊÎ ÉÓ ¤μ¸ÉÊ¶ ¤²Ö ¸²¥¦¥´¨Ö ¨²¨ Ê¶· ¢²¥´¨Ö.
„μ¶Ê¸É¨³μ ¶μ¤±²ÕÎ¥´¨¥ ´¥¸±μ²Ó±¨Ì ¶μ²Ó§μ¢ É¥²¥° ¢ ·¥¦¨³¥ ¸²¥¦¥´¨Ö μ¤-
´μ¢·¥³¥´´μ. �¤´ ±μ ¢ ·¥¦¨³¥ Ê¶· ¢²¥´¨Ö ¢ ± ¦¤Ò° ³μ³¥´É ¢·¥³¥´¨ ¤μ¸ÉÊ¶
³μ¦¥É ¡ÒÉÓ ¶·¥¤μ¸É ¢²¥´ Éμ²Ó±μ μ¤´μ³Ê ¶μ²Ó§μ¢ É¥²Õ.

‚¸¥ Ê¤ ²¥´´Ò¥ ¶μ²Ó§μ¢ É¥²¨ ¤μ²¦´Ò  ¢Éμ·¨§μ¢ ÉÓ¸Ö ¶·¨ ¢Ò¡μ·¥ ¸¶¥±-
É·μ³¥É· . �Éμ ´¥μ¡Ìμ¤¨³μ ¶μ É·¥³ ¶·¨Î¨´ ³:

• Î ¸ÉÓ ¶μ²Ó§μ¢ É¥²¥° ÌμÎ¥É μ£· ´¨Î¨ÉÓ ¢μ§³μ¦´μ¸ÉÓ ®¶μ¤¸³ É·¨¢ ´¨Ö¯
§  ¨§³¥·¥´¨¥³ ¸μ ¸Éμ·μ´Ò;

• ´¥Ê³¥·¥´´μ Î ¸Éμ¥ ¶μ¸É·μ¥´¨¥ £· Ë¨±μ¢ ¸¶¥±É·μ¢ ³μ¦¥É ¶¥·¥£·Ê§¨ÉÓ
Ê¶· ¢²ÖÕÐ¨° ±μ³¶ÓÕÉ¥· Ê¸É ´μ¢±¨;

• ¤²Ö ·¥£² ³¥´É¨·μ¢ ´¨Ö ¤μ¸ÉÊ¶  ± Ê¶· ¢²¥´¨Õ Ê¸É ´μ¢±μ°.

�·¨  ¢Éμ·¨§ Í¨¨ ¨³Ö ¶μ²Ó§μ¢ É¥²Ö ¨ ¥£μ ¶ ·μ²Ó ¶¥·¥¤ ÕÉ¸Ö ´  Ê¶· -
¢²ÖÕÐ¨° ±μ³¶ÓÕÉ¥·, £¤¥ ¨ ¶·¨´¨³ ¥É¸Ö ·¥Ï¥´¨¥ μ ¶·¥¤μ¸É ¢²¥´¨¨ ¤μ¸ÉÊ¶ .
‘¶¨¸μ± ÊÎ¥É´ÒÌ § ¶¨¸¥° ¸¶¥±É·μ³¥É·  ¸ ¶· ¢ ³¨ ¤μ¸ÉÊ¶  Ì· ´¨É¸Ö ¢ ±μ´-
Ë¨£Ê· Í¨μ´´μ³ Ë °²¥ Sonix+ ´  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥. �Éμ ¶μ§¢μ²Ö¥É
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μÉ¢¥É¸É¢¥´´μ³Ê §  Ê¸É ´μ¢±Ê ¸μ¢¥·Ï¥´´μ ¸ ³μ¸ÉμÖÉ¥²Ó´μ ·¥£Ê²¨·μ¢ ÉÓ ¶·μ-
Í¥¸¸ ¢´¥Ï´¥£μ ¤μ¸ÉÊ¶ .

C¥·¢¥· WebSonix ¶μ²ÊÎ ¥É ¨´Ëμ·³ Í¨Õ μ¡ ¨§³¥·¥´¨¨ ´¥¶μ¸·¥¤¸É¢¥´´μ
μÉ Ê¶· ¢²ÖÕÐ¥£μ ±μ³¶ÓÕÉ¥· . Œμ¦´μ ¶·¥¤¸É ¢¨ÉÓ ¤¢  ¸¶μ¸μ¡  Ëμ·³¨·μ¢ ´¨Ö
ÔÉμ° ¨´Ëμ·³ Í¨¨: Í¨±²¨Î¥¸±¨° Î¥·¥§ μ¶·¥¤¥²¥´´Ò° ¨´É¥·¢ ² ¢·¥³¥´¨ ²¨¡μ
 ±ÉÊ ²Ó´Ò° ¶μ § ¶·μ¸Ê. ‚Éμ·μ° ¸¶μ¸μ¡ ¸²μ¦´¥¥ ¢ ·¥ ²¨§ Í¨¨, ¶μ¸±μ²Ó±Ê
É·¥¡Ê¥É μ·£ ´¨§ Í¨¨ ¸¶¥Í¨ ²Ó´μ£μ ± ´ ²  ¤²Ö ¶¥·¥¤ Î¨ ±μ³ ´¤, μ¤´ ±μ μ´
¶·¥¤¶μÎÉ¨É¥²Ó´¥¥ ´  ´ Ï ¢§£²Ö¤, ¶μ¸±μ²Ó±Ê μ¡Ð Ö ´ £·Ê§±  ´  Ê¶· ¢²ÖÕÐ¨°
±μ³¶ÓÕÉ¥· ³¥´ÓÏ¥,   ¶·¥¤μ¸É ¢²Ö¥³ Ö ¨´Ëμ·³ Í¨Ö Å ÉμÎ´¥¥.

�…�‹ˆ‡�–ˆŸ

‚ –‚Š ‹	” ¢Ò¤¥²¥´ ±μ³¶ÓÕÉ¥·, ´  ±μÉμ·μ³ ¡ §¨·Ê¥É¸Ö ¸ °É ¸¨¸É¥³Ò
WebSonix. �¤·¥¸ ¸¥·¢¥·  Å http://sonix.jinr.ru.

ˆ§ ¢¸¥£μ ³´μ£μμ¡· §¨Ö ¸·¥¤¸É¢ ¸μ§¤ ´¨Ö ¤¨´ ³¨Î¥¸±¨Ì web-¸É· ´¨Í ¡Ò²
¢Ò¡· ´ ¨ ¨¸¶μ²Ó§μ¢ ´ Ö§Ò± PHP (¢¥·¸¨Ö 5.0). 	  ´ Ï ¢§£²Ö¤, ËÊ´±Í¨μ´ ²Ó´μ
PHP ´¥ Ê¸ÉÊ¶ ¥É ¶·μ¤Ê±É ³ ²¨´¨¨ Java,   ¥£μ ¸¨´É ±¸¨¸ μÎ¥´Ó ¶μÌμ¦ ´  Ö§Ò±
C, ±μÉμ·Ò° Ö¢²Ö¥É¸Ö μ¸´μ¢´Ò³ Ö§Ò±μ³ · §· ¡μÉμ± ¶·μ¥±É  Sonix+.

‚Ò¡μ· ¶·μÉμ±μ²  μ¡³¥´  Ë °² ³¨ ¸¤¥² ´ ¢ ¶μ²Ó§Ê FTP ¸ ¶μ¸²¥¤ÊÕÐ¥°
§ ³¥´μ° ´  SFTP.

�Éμ ¶·¥¤¶μ² £ ¥É Ê¸É ´μ¢±Ê FTP-¸¥·¢¥·  ´  Ê¶· ¢²ÖÕÐ¨° ±μ³¶ÓÕÉ¥·, ´μ
Ê¢¥²¨Î¥´¨¥ ´ £·Ê§±¨ ´¥§´ Î¨É¥²Ó´μ. 	  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥ μÉ±·Ò¢ -
ÕÉ¸Ö ± É ²μ£¨:

/tmp Å ¤²Ö · §³¥Ð¥´¨Ö μÉ¢¥Éμ¢ ´  ±μ³ ´¤Ò ¸¥·¢¥· ,
/py src Å ¤²Ö · §³¥Ð¥´¨Ö ¸±·¨¶Éμ¢ ¶μ²Ó§μ¢ É¥²Ö.
Šμ³¶²¥±¸ Sonix+ ¡Ò² ¤μ¶μ²´¥´ ¤¢Ê³Ö ³μ¤Ê²Ö³¨ s spectra ¤²Ö ÎÉ¥´¨Ö

É¥±ÊÐ¨Ì ¸¶¥±É·μ¢ ¨ § ¶¨¸¨ ¨Ì ¢ Ë °² ¨ c channel ¤²Ö μÉ· ¡μÉ±¨ ±μ³ ´¤
web-¸¥·¢¥· .

�…�‹ˆ‡�–ˆŸ Š�Œ��„��ƒ� Š���‹�

Šμ³ ´¤´Ò° ± ´ ² ¸¥·¢¥·  ¸ Ê¶· ¢²ÖÕÐ¨³ ±μ³¶ÓÕÉ¥·μ³ μ·£ ´¨§μ¢ ´  ´ -
²μ£¨Î´μ ¶·μÉμ±μ²Ê py gates [13] (·¨¸. 1). �ÉμÉ ¸¶μ¸μ¡ ¶¥·¥¤ Î¨ ±μ³ ´¤
³¥¦¤Ê ±μ³¶ÓÕÉ¥· ³¨ ¨¸¶μ²Ó§μ¢ ²¸Ö ´  ¶·μÉÖ¦¥´¨¨ ´¥¸±μ²Ó±¨Ì ²¥É ¤²Ö ¶μ¤-
±²ÕÎ¥´¨Ö �—„-¤¥É¥±Éμ·μ¢, Ê¶· ¢²Ö¥³ÒÌ PC (Sonix+), ± Ê¶· ¢²ÖÕÐ¨³ VME-
±μ³¶ÓÕÉ¥· ³ (Sonix) ¨ § ·¥±μ³¥´¤μ¢ ² ¸¥¡Ö Ìμ·μÏμ. �´ ¢Ò¶μ²´¥´ ¶μ ³μ¤¥²¨
±²¨¥´É-¸¥·¢¥· ¸ μ¡³¥´μ³ ´  Ê·μ¢´¥ ¸μ±¥Éμ¢. ƒ² ¢´μ° μ¸μ¡¥´´μ¸ÉÓÕ ÔÉμ£μ ¶·μ-
Éμ±μ²  Ö¢²Ö¥É¸Ö Éμ, ÎÉμ ±μ³ ´¤ , ¶μ¸Ò² ¥³ Ö ±²¨¥´Éμ³, ´  ¸Éμ·μ´¥ ¸¥·¢¥· 
(¢ ± Î¥¸É¢¥ ¸¥·¢¥·  ¢ ¤ ´´μ³ ¸²ÊÎ ¥ ¢Ò¸ÉÊ¶ ¥É ³μ¤Ê²Ó py gates, § ¶ÊÐ¥´´Ò°
´  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥) ¨´É¥·¶·¥É¨·Ê¥É¸Ö ± ± ¨³Ö ¶·μÍ¥¤Ê·Ò ´  Ö§Ò±¥
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�¨¸. 1. ‘Ì¥³  ¸¢Ö§¨ web-¸¥·¢¥·  ¸ Ê¶· ¢²ÖÕÐ¨³¨ ±μ³¶ÓÕÉ¥· ³¨

Python. �¥§Ê²ÓÉ É ¢Ò¶μ²´¥´¨Ö ¶·μÍ¥¤Ê·Ò, ¸μ¸ÉμÖÐ¨° ¨§ ¸É ÉÊ¸  ¨ ±μ³³¥´É -
·¨Ö, ¢μ§¢· Ð ¥É¸Ö ¢ ¢¨¤¥ É¥±¸Éμ¢μ° ¸É·μ±¨. �Éμ ·¥Ï¥´¨¥ μ¡¥¸¶¥Î¨¢ ¥É ´¥§ -
¢¨¸¨³μ¸ÉÓ μÉ ¸¶¥Í¨Ë¨±¨ ±μ³ ´¤,   É ±¦¥ ¢μ§³μ¦´μ¸ÉÓ ²¥£±μ° ³μ¤¨Ë¨± Í¨¨
¸¶¨¸±  ¨ ËÊ´±Í¨° ±μ³ ´¤.

‚ ¤μ¶μ²´¥´¨¥ ± ¢μ§³μ¦´μ¸ÉÖ³ py gates ³μ¤Ê²Ó c channel ¨´É¥·¶·¥É¨·Ê¥É
¸ ³μ¸ÉμÖÉ¥²Ó´μ Î ¸ÉÓ ±μ³ ´¤, ¸¢Ö§ ´´ÒÌ ¸ § ¶·μ¸ ³¨ ´  ¢Ò¡μ· ·¥¦¨³  ¢´¥Ï-
´¥£μ ¤μ¸ÉÊ¶  (¸³. É ¡². 2).

’ ¡²¨Í  2

Šμ³ ´¤  ”μ·³ É

‡ ¶·μ¸ ´  μÉ±·ÒÉ¨¥ ¸¥ ´¸  ¸²¥¦¥´¨Ö $SR <user name> <password>

‡ ¶·μ¸ ´  μÉ±·ÒÉ¨¥ ¸¥ ´¸  Ê¶· ¢²¥´¨Ö $CR <user name> <password>

‡ ¢¥·Ï¥´¨¥ ¸¥ ´¸  Ê¶· ¢²¥´¨Ö $‘F

�μ¸Ò²±  ±μ³ ´¤Ò ¢μ ¢·¥³Ö ¸¥ ´¸ 
Ê¶· ¢²¥´¨Ö

$SendCommand <command>
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„²Ö ¸¨´Ì·μ´¨§ Í¨¨ § ¶·μ¸μ¢ ´  Ê¶· ¢²¥´¨¥ ¸²Ê¦¨É Ë² £ ¸É ÉÊ¸  Remo-
teUserName. � §·¥Ï¥´¨¥ ¶μ²ÊÎ ¥É ¶¥·¢Ò° § ¶·μ¸ ¢´¥Ï´¥£μ ¶μ²Ó§μ¢ É¥²Ö,
¨³¥ÕÐ¥£μ ¶· ¢μ Ê¶· ¢²¥´¨Ö. �μ¶ÒÉ±¨ ¤·Ê£¨Ì ¶μ²Ó§μ¢ É¥²¥° ¶μ²ÊÎ¨ÉÓ Ê¶· -
¢²¥´¨¥ ¡²μ±¨·ÊÕÉ¸Ö ¤μ μ±μ´Î ´¨Ö É¥±ÊÐ¥° ¸¥¸¸¨¨. �·¨ ¶μ¢Éμ·´μ° ¶μ¶ÒÉ±¥
´ Î ÉÓ ¸¥ ´¸ Ê¶· ¢²¥´¨Ö ¸ ÔÉ¨³ ¦¥ ¨³¥´¥³ ¢Ò¤ ¥É¸Ö ¶·¥¤Ê¶·¥¦¤¥´¨¥, ´μ ¶μ-
¶ÒÉ±  ´¥ μÉ¢¥·£ ¥É¸Ö. �Éμ ¶·¥¤Ê¸³μÉ·¥´μ ´  ¸²ÊÎ ° ¸¡μ¥¢ ¸¢Ö§¨.

Š ± μÉ³¥Î ²μ¸Ó ¢ÒÏ¥, ²μ± ²Ó´Ò° ¶μ²Ó§μ¢ É¥²Ó ¨³¥¥É ¡¥§Ê¸²μ¢´Ò°
¶·¨μ·¨É¥É ¶μ Ê¶· ¢²¥´¨Õ. �´ ³μ¦¥É § ¶·¥É¨ÉÓ ¶·¨¥³ ¢´¥Ï´¨Ì ±μ³ ´¤,
Ê¸É ´μ¢¨¢ ·¥¦¨³ ®§ ¶·¥É¨ÉÓ ¢´¥Ï´¨° ¤μ¸ÉÊ¶¯ ¨²¨ ®§ ¶·¥É¨ÉÓ ¤μ¸ÉÊ¶ ¶μ
Ê¶· ¢²¥´¨Õ¯.

	 ¡μ· ±μ³ ´¤, ·¥ ²¨§Ê¥³Ò° ¢ ¸±·¨¶É¥ ´  Ö§Ò±¥ Python, ¢±²ÕÎ ¥É ±μ-
³ ´¤Ò ¸²¥¤ÊÕÐ¨Ì ¢¨¤μ¢:

• ¸μÌ· ´¥´¨¥ ¸´¨³±  ¡ §Ò ¤ ´´ÒÌ ¨ ¥£μ ¶·¥μ¡· §μ¢ ´¨¥ ¢ É¥±¸Éμ¢Ò° Ëμ·-
³ É;

• Ê¶· ¢²¥´¨¥ ¨´É¥·¶·¥É Í¨¥° ¸±·¨¶É  (±μ³ ´¤Ò start, break, continue);

• ÎÉ¥´¨¥ É¥±ÊÐ¥£μ ¸¶¥±É·  Ê± § ´´μ£μ ¤¥É¥±Éμ·  ¨ ¶μ¸É·μ¥´¨¥ £· Ë¨± ;

• ¢Ò¤ Î  ¨³¥´¨ É¥±ÊÐ¥£μ ¶·μÉμ±μ² ;

• ¢Ò¤ Î  ¸¶¨¸±  ¢¸¥Ì ¶·μÉμ±μ²Ó´ÒÌ Ë °²μ¢;

• ¸Î¨ÉÒ¢ ´¨¥ ¨§ Ë °²  ¶·μÉμ±μ²  Ê± § ´´μ° ¶μ·Í¨¨ ¸É·μ± § ¤ ´´ÒÌ É¨¶ 
¨ Ê·μ¢´Ö.

�μ²ÓÏ¨´¸É¢μ ±μ³ ´¤, §  ¨¸±²ÕÎ¥´¨¥³ ±μ³ ´¤ ¶μ¸É·μ¥´¨Ö £· Ë¨±μ¢, ´¥
§ ¢¨¸¨É μÉ ¸¶¥Í¨Ë¨±¨ ¸¶¥±É·μ³¥É· . 	 ¡μ· ±μ³ ´¤ ³μ¦¥É ²¥£±μ ¤μ¶μ²´ÖÉÓ¸Ö
¨ ³μ¤¨Ë¨Í¨·μ¢ ÉÓ¸Ö.

‘�ˆŒ�Š ��‡› „���›•

Š ± μÉ³¥Î ²μ¸Ó ¢ÒÏ¥, μ¸μ¡¥´´μ¸ÉÓÕ ËÊ´±Í¨μ´¨·μ¢ ´¨Ö Sonix+ Ö¢²Ö¥É¸Ö
Éμ, ÎÉμ ¢¸¥ Ê¸É·μ°¸É¢  ¸¶¥±É·μ³¥É·  ¢§ ¨³μ¤¥°¸É¢ÊÕÉ Î¥·¥§ É ± ´ §Ò¢ ¥³ÊÕ
¡ §Ê ¤ ´´ÒÌ Varman (�„). �É  ¡ § , ´ ·Ö¤Ê ¸μ §´ Î¥´¨Ö³¨ ¶ · ³¥É·μ¢, ¸μ¤¥·-
¦¨É ¨ ¶μ²´μ¥ μ¶¨¸ ´¨¥ ¸É·Ê±ÉÊ·Ò ÔÉ¨Ì ¶ · ³¥É·μ¢. ‘´¨³μ± �„ ³μ¦¥É ¡ÒÉÓ
¸μÌ· ´¥´ ¸¥·¢¥·μ³ Varman ¢ ¢¨¤¥ ¤¢μ¨Î´μ£μ Ë °² . 	 ²¨Î¨¥ ¸É·Ê±ÉÊ· ¤ ´-
´ÒÌ ¶μ§¢μ²Ö¥É ¨´É¥·¶·¥É¨·μ¢ ÉÓ �„, μ¶¨· Ö¸Ó Éμ²Ó±μ ´  ¸μ¤¥·¦¨³μ¥ ¸´¨³± .
�·¥μ¡· §μ¢ ´¨¥ ¸μ¤¥·¦¨³μ£μ �„ ± ¶μ´ÖÉ´μ³Ê ¤²Ö Î¥²μ¢¥±  É¥±¸Éμ¢μ³Ê ¶·¥¤-
¸É ¢²¥´¨Õ Ê¤μ¡´¥¥ ¤¥² ÉÓ ´  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥, £¤¥ ¤²Ö ÔÉμ£μ ¥¸ÉÓ
´¥μ¡Ìμ¤¨³Ò¥ ¶·μ£· ³³´Ò¥ ¸·¥¤¸É¢ . „²Ö ¸μÌ· ´¥´¨Ö ¸É·Ê±ÉÊ·´μ° ¢²μ¦¥´´μ-
¸É¨ É¥±¸Éμ¢μ¥ ¶·¥¤¸É ¢²¥´¨¥ �„ ¢Ò£²Ö¤¨É ¢ ¢¨¤¥ ¤·¥¢μ¢¨¤´μ£μ ¸¶¨¸± .
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	�‹œ‡�‚�’…‹œ‘Šˆ‰ ˆ�’…�”…‰‘

Šμ·´¥¢ Ö ¸É· ´¨Í  ¸ °É  ¶·¥¤´ §´ Î¥´  ¤²Ö ¢Ò¡μ·  ¸¶¥±É·μ³¥É·  ¨  ¢-
Éμ·¨§ Í¨¨ (·¨¸. 2).

�μ¤ § £μ²μ¢±μ³ ± ¦¤μ° ¸É· ´¨ÍÒ · ¸¶μ²μ¦¥´  ¸É·μ±  ±´μ¶μ± ¤²Ö ¶¥·¥-
Ìμ¤  ´  ¤·Ê£¨¥ ¤μ¸ÉÊ¶´Ò¥ ¸É· ´¨ÍÒ. �μ¸²¥  ¢Éμ·¨§ Í¨¨ ¶μ²Ó§μ¢ É¥²Ó ¶μ¶ -
¤ ¥É ´  ¸É· ´¨ÍÊ μÉμ¡· ¦¥´¨Ö ¡ §Ò ¤ ´´ÒÌ (·¨¸. 3). ‚ ¸¶¨¸±¥ ¢ ²¥¢μ³ ·Ö¤Ê
· ¸¶μ² £ ÕÉ¸Ö ¨³¥´  Ê¸É·μ°¸É¢. Š ¦¤μ¥ Ê¸É·μ°¸É¢μ ³μ¦¥É Ì · ±É¥·¨§μ¢ ÉÓ¸Ö
¸μ¢μ±Ê¶´μ¸ÉÓÕ ¶ · ³¥É·μ¢, μ·£ ´¨§μ¢ ´´ÒÌ ¢ ¶μ¤¸É·Ê±ÉÊ·Ò, ±μÉμ·Ò¥, ¢ ¸¢μÕ
μÎ¥·¥¤Ó, ³μ£ÊÉ ¸μ¸ÉμÖÉÓ ¨§ ¤·Ê£¨Ì ¶μ¤¸É·Ê±ÉÊ· ¨ É. ¤. Š ¦¤Ò° Ô²¥³¥´É ¸É·Ê±-
ÉÊ·Ò ¶μ³¥Ð ¥É¸Ö ¸ ´μ¢μ° ¸É·μ±¨,   ± ¦¤μ¥ ¢²μ¦¥´¨¥ μÉ³¥Î ¥É¸Ö ¸¤¢¨£μ³ ´ 
μ¤´Ê ±μ²μ´±Ê. ‡´ Î¥´¨Ö ¶ · ³¥É·μ¢ ´ Ìμ¤ÖÉ¸Ö ¢ ¶· ¢μ° ¸Éμ·μ´¥ ¸É·μ±¨ ¨ μÉ-
¤¥²¥´Ò §´ ±μ³ ®=¯. �μ²Ó§μ¢ É¥²Ó ¨³¥¥É ¢μ§³μ¦´μ¸ÉÓ ¶·μ¸³ É·¨¢ ÉÓ ± ± ¸μ-
¤¥·¦¨³μ¥ ¢¸¥° ¡ §Ò ¢ ´¨¦´¥³ μ±´¥, É ± ¨ ¸μ¤¥·¦¨³μ¥ ¨§¡· ´´μ£μ ¨³ ¸¶¨¸± 

�¨¸. 2. Šμ·´¥¢ Ö ¸É· ´¨Í  ¸¨¸É¥³Ò WebSonix
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�¨¸. 3. �Éμ¡· ¦¥´¨¥ ¸μ¸ÉμÖ´¨Ö ¶ · ³¥É·μ¢ (¡ §Ò ¤ ´´ÒÌ) ¸¶¥±É·μ³¥É·  ¢ ¶·μÍ¥¸¸¥
¨§³¥·¥´¨Ö

¶ · ³¥É·μ¢ (Favorite parameters) ¢ ¢¥·Ì´¥³ μ±´¥. �·¨ ¤μ¡ ¢²¥´¨¨ ¶ · ³¥É· 
¢ ¸¶¨¸μ± ¸²¥¤Ê¥É § ¤ ÉÓ ¶μ²´Ò° ¶ÊÉÓ ± ´¥³Ê. 	 ¶·¨³¥·, ¨§ ¶·¨¢¥¤¥´´μ£μ
´¨¦¥ ¶·¨³¥·  ¨³Ö ¢Ò¶μ²´Ö¥³μ£μ ¸±·¨¶É   ¤·¥¸Ê¥É¸Ö ± ± is.status.user script.

ˆ´Ëμ·³ Í¨Ö μ¡´μ¢²Ö¥É¸Ö ¶μ § ¶·μ¸Ê ¶μ²Ó§μ¢ É¥²Ö.

	��‘Œ�’� 	��’�Š�‹�‚

�μ³¨³μ ¶·μÉμ±μ²  É¥±ÊÐ¥£μ ¨§³¥·¥´¨Ö ¶μ²Ó§μ¢ É¥²Ö ³μ£ÊÉ § ¨´É¥·¥¸μ-
¢ ÉÓ ¡μ²¥¥ · ´´¨¥ ¶·μÉμ±μ²Ò (·¨¸. 4). �μÔÉμ³Ê ¢ ´ ¡μ· ±μ³ ´¤ ¢±²ÕÎ¥´ 
±μ³ ´¤  ÎÉ¥´¨Ö ± É ²μ£  ¶·μÉμ±μ²μ¢.

Š ± μÉ³¥Î ²μ¸Ó · ´¥¥, ¶¥·¥¤ Î  ¶·μÉμ±μ²  Í¥²¨±μ³ ´¥· §Ê³´ , μ¸μ¡¥´´μ
¶·¨ ¡μ²ÓÏ¨Ì · §³¥· Ì Ë °²  ¶·μÉμ±μ² . ‘μ·É¨·μ¢±  ¶·μÉμ±μ²  ¶μ ¶·¨§´ -
± ³ (É¨¶Ò, Ê·μ¢¥´Ó) ¨ ¢Ò¤¥²¥´¨¥ ¶μ·Í¨¨ ¤²Ö ¶·μ¸³μÉ·  ¢Ò¶μ²´ÖÕÉ¸Ö ´ 
Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥.
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�¨¸. 4. ‘É· ´¨Í  μÉμ¡· ¦¥´¨Ö ¶·μÉμ±μ²μ¢

‚ˆ‡“�‹ˆ‡�–ˆŸ ‘	…Š’��‚

	  ¸É· ´¨Í¥ ¢¨§Ê ²¨§ Í¨¨ ¸¶¥±É·μ¢ Ëμ·³¨·Ê¥É¸Ö ´ ¡μ· ±´μ¶μ±, ¸μμÉ¢¥É-
¸É¢ÊÕÐ¨° ¸¶¨¸±Ê ¤¥É¥±Éμ·μ¢, ¨ £· Ë¨± ¢Ò¡· ´´μ£μ ¤¥É¥±Éμ·  (·¨¸. 5). �·¨
¶μ¸É·μ¥´¨¨ £· Ë¨±μ¢ ¨¸¶μ²Ó§μ¢ ² ¸Ó ¡¨¡²¨μÉ¥±  Mathplotlib [14] ± ± · ¸Ï¨-
·¥´¨¥ Ö§Ò±  Python. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¨§μ¡· ¦ ÕÉ¸Ö ¸¶¥±É·Ò ¸

• ÉμÎ¥Î´ÒÌ ¤¥É¥±Éμ·μ¢ ¨²¨ ´ ¡μ·μ¢ É ±¨Ì ¤¥É¥±Éμ·μ¢;

• μ¤´μ³¥·´ÒÌ �—„ ¢ ¢¨¤¥ ± ·ÉÒ ¶²μÉ´μ¸É¨;

• ¤¢Ê³¥·´ÒÌ �—„ (·¨¸. 6) ¢ ¢¨¤¥ É·¥Ì ± ·É ¶²μÉ´μ¸É¨, ¶μ²ÊÎ¥´´ÒÌ ¶·¨
¸Ê³³¨·μ¢ ´¨¨ ¶μ μ¤´μ° ¨§ μ¸¥° t, x ¨ y.

ˆ¸¶μ²Ó§μ¢ ´¨¥ Ö§Ò±  Python ¨ μ¸μ¡¥´´μ¸ÉÓ ·¥ ²¨§ Í¨¨ ¶μ§¢μ²ÖÕÉ ²¥£±μ
¶μ¤¸É·μ¨ÉÓ ¢¨¤ £· Ë¨±  ± μ¸μ¡¥´´μ¸ÉÖ³ ¤ ´´ÒÌ ± ¦¤μ£μ ¸¶¥±É·μ³¥É· .
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�¨¸. 5. �·¨³¥· ¢¨§Ê ²¨§ Í¨¨ £· Ë¨±μ¢ 16 μ¤´μ³¥·´ÒÌ ¤¥É¥±Éμ·μ¢ ¤²Ö ¸¶¥±É·μ³¥É· 
	…��-�� ¢ ¢¨¤¥ Î¥ÉÒ·¥Ì £· Ë¨±μ¢ ¶μ Î¥ÉÒ·¥ ¸¶¥±É· 

“	��‚‹…�ˆ…

	  ¸É· ´¨Í¥ Ê¶· ¢²¥´¨Ö (·¨¸. 7) ¶·¨¢¥¤¥´Ò ¨³Ö Ë °²  ¨¸¶μ²´Ö¥³μ£μ
¸±·¨¶É  ¨ ¥£μ ¸μ¤¥·¦¨³μ¥,   É ±¦¥ ´ ¡μ· ±´μ¶μ± Ê¶· ¢²¥´¨Ö. ‚ ´ ¸ÉμÖÐ¥°
¢¥·¸¨¨ ¤μ¶Ê¸± ¥É¸Ö μ¸É ´μ¢± /¶·¨μ¸É ´μ¢±  ¢Ò¶μ²´¥´¨Ö ¶·μ£· ³³Ò ¨§³¥·¥-
´¨Ö ²¨¡μ § ¶Ê¸± ¤·Ê£μ£μ ¸±·¨¶É .

�	›’��Ÿ 	��‚…�Š� ‘ˆ‘’…Œ›

‚ ¸¢Ö§¨ ¸ ¤²¨É¥²Ó´μ° μ¸É ´μ¢±μ° ·¥ ±Éμ·  ˆ��-2 ´  ·¥±μ´¸É·Ê±Í¨Õ ¢
2007Ä2010 ££. ¶·μ¢¥·±  ¢Ò¶μ²´Ö² ¸Ó ¢ ¤¢  ÔÉ ¶ . ‚ ¤¥± ¡·Ó¸±μ³ Í¨±²¥ ˆ��-2
¢ 2006 £. ´  ¸¶¥±É·μ³¥É· Ì �…Œ“�, 	…��-�� ¨ ”„‚� (¤¥É¥±Éμ· �—„) ¡Ò²
¨¸¶ÒÉ ´ ¶·μÉμÉ¨¶ ¸¨¸É¥³Ò. „²Ö ÔÉμ£μ ´  μ¤´μ³ ¨§ ±μ³¶ÓÕÉ¥·μ¢ ¸ Windows
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�¨¸. 6. ˆ§μ¡· ¦¥´¨¥ ¨´Ëμ·³ Í¨¨ ¸ 2D �—„ ´  ¶·¨³¥·¥ ¤¥É¥±Éμ·  ¸¶¥±É·μ³¥É· 
YUMO. ‚ ¢¨¤¨³μ° Î ¸É¨ ¨§μ¡· ¦¥´¨Ö ¶·¨¸ÊÉ¸É¢Ê¥É Éμ²Ó±μ ± ·É  ¶²μÉ´μ¸É¨ · ¸¶·¥-
¤¥²¥´¨Ö ¶μ μ¸Ö³ x ¨ y (¸Ê³³¨·μ¢ ´¨¥ ¶μ μ¸¨ t). „¢¥ ¤·Ê£¨¥ ± ·ÉÒ ¶²μÉ´μ¸É¨ (xt ¨ yt)
´¥ ¢¨¤´Ò, ¶μ¸±μ²Ó±Ê ¸É· ´¨Í  ´¥ Ê³¥Ð ¥É¸Ö ¢ μ±´¥ Í¥²¨±μ³. ‚ § £μ²μ¢±¥ ¶μ³¥Ð¥´Ò
³¨´¨³ ²Ó´μ¥ ¨ ³ ±¸¨³ ²Ó´μ¥ §´ Î¥´¨Ö,   É ±¦¥ ¸Ê³³  ¢¸¥Ì Ô²¥³¥´Éμ¢ ¸¶¥±É· 

XP ¡Ò² § ¶ÊÐ¥´ web-¸¥·¢¥· IIS 5.1 ¸ PHP 5.0. 	  ¨§³¥·¨É¥²Ó´ÒÌ ±μ³¶ÓÕÉ¥-
· Ì (Windows XP, Sonix+) ¡Ò² ¤μ¶μ²´¨É¥²Ó´μ Ê¸É ´μ¢²¥´ ftp-¸¥·¢¥· IIS 5.1.

„²Ö ¸²¥¦¥´¨Ö ¶·¥¤μ¸É ¢²Ö² ¸Ó ¸²¥¤ÊÕÐ Ö ¨´Ëμ·³ Í¨Ö:

• ¸´¨³μ± · ¡μÎ¥£μ ¸Éμ²  ¸ Í¨±²¨Î¥¸±¨³ μ¡´μ¢²¥´¨¥³ ¢ 1 ³¨´ ± ± ¨´Ëμ·-
³ Í¨Ö μ Éμ³, ÎÉμ ¶·μ¨¸Ìμ¤¨É ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö;

• ¶·μÉμ±μ² É¥±ÊÐ¥£μ ¨§³¥·¥´¨Ö ¤²Ö §´ ±μ³¸É¢  ¸ ¥£μ ¨¸Éμ·¨¥°.

‚ ¸¢Ö§¨ ¸ μ£· ´¨Î¥´´μ¸ÉÓÕ ¢·¥³¥´¨ ¶μ¤£μÉμ¢±¨ ·¥ ²¨§μ¢ ÉÓ ¶¥·¥¤ ÎÊ
¤·Ê£μ° ¨´Ëμ·³ Í¨¨ ¨ ¥¥ ¨´É¥·¶·¥É Í¨Õ ´  ¸Éμ·μ´¥ ¸¥·¢¥·  ³Ò ´¥ Ê¸¶¥²¨.
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�¨¸. 7. ‘É· ´¨Í  Ê¶· ¢²¥´¨Ö

�·μ¢¥·±  ¶μ± § ² , ÎÉμ

• ¸¨¸É¥³  ¸²¥¦¥´¨Ö ¢ Í¥²μ³ · ¡μÉμ¸¶μ¸μ¡´ , ¨ ¥¥ ËÊ´±Í¨μ´¨·μ¢ ´¨¥ ´¥
¢²¨Ö¥É ´  ´ ¤¥¦´μ¸ÉÓ · ¡μÉÒ ¨§³¥·¨É¥²Ó´ÒÌ ¸¨¸É¥³;

• ¶·μ¢¥·Ö¥³Ò° ¢ ·¨ ´É ¶·¥¤μ¸É ¢²Ö¥É ¢ ¦´ÊÕ ¨´Ëμ·³ Í¨Õ μ · ¡μÉ¥ ¸¨-
¸É¥³Ò, ´μ ¡¥§ ¤¥É ²¥°;

• ¸´¨³μ± · ¡μÎ¥£μ ¸Éμ²  ´¥ μÎ¥´Ó ¨´Ëμ·³ É¨¢¥´, ± Éμ³Ê ¦¥ ¢μ ¢·¥³Ö
§ ¸É ¢±¨ ÔÉμÉ ¸´¨³μ± ¢Ò£²Ö¤¨É Î¥·´Ò³ ¶·Ö³μÊ£μ²Ó´¨±μ³;

• ¢Ò¢μ¤ ¶μ²´μ£μ ¶·μÉμ±μ²  ¶·¨ ± ¦¤μ³ μ¡· Ð¥´¨¨ ´¥· §Ê³¥´, É¥³ ¡μ-
²¥¥ ÎÉμ ¶·¨ ¤²¨É¥²Ó´ÒÌ ¨§³¥·¥´¨ÖÌ μ¡Ñ¥³ Ë °²  ¶·μÉμ±μ²  ¸É ´μ¢¨É¸Ö
¡μ²ÓÏ¨³, ¨ ¥£μ ¶¥·¥¤ Î  ´¥ Ê¸¶¥¢ ¥É ¢Ò¶μ²´¨ÉÓ¸Ö §  ¶·¨¥³²¥³Ò° ¨´-
É¥·¢ ² ¢·¥³¥´¨.

	 ² ¤±  μ±μ´Î É¥²Ó´μ° ¢¥·¸¨¨ ¢ ¶μ²´μ³ μ¡Ñ¥³¥ ¶·μ¢μ¤¨² ¸Ó ¢ 2007 £.
	  ±μ³¶ÓÕÉ¥·¥ ¸ °É  WebSonix ¡Ò²¨ Ê¸É ´μ¢²¥´Ò μ¶¥· Í¨μ´´ Ö ¸¨¸É¥³ 
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GNU/Linux Debian ¨ web-¸¥·¢¥· Apache 2. � ¡μÉ  ¢¥² ¸Ó ¢ ·¥¦¨³¥ Ô³Ê-
²ÖÍ¨¨ μ¡μ·Ê¤μ¢ ´¨Ö ¸¶¥±É·μ³¥É·μ¢, ´μ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ·¥ ²Ó´ÒÌ ¢¥·¸¨°
Ê¶· ¢²ÖÕÐ¨Ì ¶·μ£· ³³.

‡�Š‹�—…�ˆ…

‘¨¸É¥³  Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö/Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ WebSonix · §-
· ¡μÉ ´  ¨ £μÉμ¢  ± μ¶ÒÉ´μ° Ô±¸¶²Ê É Í¨¨ ´  ¸¶¥±É·μ³¥É· Ì ·¥ ±Éμ·  ˆ��-2
(ˆ��-2Œ) ¶μ¤ Ê¶· ¢²¥´¨¥³ Sonix+. �´ , ¢ Í¥²μ³, ´¥ § ¢¨¸¨É μÉ ¸¶¥Í¨Ë¨±¨
¸¶¥±É·μ³¥É·μ¢, ¶μ§¢μ²Ö¥É ¶·μ¸Éμ¥ ¨§³¥´¥´¨¥ ¨Ì ¸μ¸É ¢ ,   É ±¦¥ ²¥£±ÊÕ  ¤ -
¶É Í¨Õ ± ¸¶¥Í¨Ë¨±¥ μÉμ¡· ¦¥´¨Ö ¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì ¤ ´´ÒÌ.

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ Î¨¸²μ μ¡¸²Ê¦¨¢ ¥³ÒÌ ¸¶¥±É·μ³¥É·μ¢ ¢Ìμ¤ÖÉ 	…��-
��, �…Œ“�, �Œ� (¶·¨ Ê¶· ¢²¥´¨¨ μÉ �‘),   É ±¦¥ �—„-¤¥É¥±Éμ· ”„‚�.
�·¨ ¨´É¥·¥¸¥ ¸μ ¸Éμ·μ´Ò ¶μ²Ó§μ¢ É¥²¥° ¸¶¥±É·μ³¥É·μ¢ ¶μ¤ Ê¶· ¢²¥´¨¥³
Sonix (¸¨¸É¥³  OS-9, VME) ¢μ§³μ¦´   ¤ ¶É Í¨Ö ¨ ± ÔÉμ° ¸¨¸É¥³¥ Ê¶· ¢²¥-
´¨Ö. �¤´ ±μ ÔÉμ ´ ¶· ¢²¥´¨¥ · §· ¡μÉμ± ´¥ ¶·¥¤¸É ¢²Ö¥É¸Ö ¶¥·¸¶¥±É¨¢´Ò³,
¶μ¸±μ²Ó±Ê ¨¸¶μ²Ó§Ê¥³Ò¥ VME-±μ³¶ÓÕÉ¥·Ò Ê¶· ¢²¥´¨Ö ³μ· ²Ó´μ Ê¸É ·¥²¨ ¨
¶μ¤²¥¦ É § ³¥´¥ ´  PC.

�¸´μ¢´Ò¥ ËÊ´±Í¨¨ ¸¨¸É¥³Ò Ê¤ ²¥´´μ£μ ¸²¥¦¥´¨Ö ¨ Ê¶· ¢²¥´¨Ö ·¥ ²¨§μ-
¢ ´Ò ¨ ¶·μ¢¥·¥´Ò, ´ ¸±μ²Ó±μ ÔÉμ ¢μ§³μ¦´μ, ¸ ¨³¨É Í¨¥° ·¥ ²Ó´μ° · ¡μÉÒ.
„ ²Ó´¥°Ï¥¥ · §¢¨É¨¥ ¤ ´´μ° ¸¨¸É¥³Ò ¡Ê¤¥É ¢¥¸É¨¸Ó ¶μ¸²¥ μ¡μ¡Ð¥´¨Ö μ¶ÒÉ 
Ô±¸¶²Ê É Í¨¨ ¢ ·¥ ²Ó´ÒÌ Ê¸²μ¢¨ÖÌ.

�¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ ‚. �Ö¡μ¢Ê §  ±μ´¸Ê²ÓÉ Í¨¨ ¨ ¶μ³μÐÓ ¢
· ¡μÉ¥, ‚.ˆ.�·¨Ìμ¤Ó±μ §  ¶μ¤¤¥·¦±Ê, �.ˆ.ŠÊ±²¨´Ê §  ±·¨É¨Î¥¸±¨¥ § ³¥Î -
´¨Ö ¶μ ·Ê±μ¶¨¸¨.

‹ˆ’…��’“��

1. [Sonix] http://sonix.jinr.ru/docs/Sonix/sonix index.htm

2. [Nobugs] http://www.nobugsconference.org/Main Page

3. [ORNL, Dixie] http://www.csm.ornl.gov/∼geist/java/applets/HIFR/dixie4.html

4. [BARNS] http://barns.ill.fr/

5. [ORNL, DeepView] http://nobugs.dl.ac.uk/presentations/wright/MCWpaper.htm

6. [SICS] http://lns00.psi.ch/sicszone/login?inst=VDMC&user=Spy&pass=007&
Submit=Submit

7. [ANL, APS] http://usaxs.xor.aps.anl.gov/livedata/

8. [ANL, APS] http://supercomputing.iu.edu/middleware/cima.php
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9. [CBASS] http://www.px.nsls.bnl.gov/x12c/

10. [Sonix+] http://eclipse.nf.jinr.ru/docs/Sonix+/sonix plus.htm

11. [Python] http://www.python.org

12. [Varman] Š¨·¨²μ¢ �. ‘., �¤¨´ ‚. …. �¥ ²¨§ Í¨Ö ¡ §Ò ¤ ´´ÒÌ ·¥ ²Ó´μ£μ ¢·¥³¥´¨
¤²Ö Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¢ ¸·¥¤¥ MS Windows. ‘μμ¡Ð¥´¨¥ �ˆŸˆ �13-
2003-11, „Ê¡´ . 2003. 7 ¸.

13. [py gates] http://eclipse.nf.jinr.ru/docs/Sonix/py gates.htm

14. [Mathplotlib] http://matplotlib.sourceforge.net/
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