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�¶¨¸ ´  ¸μ§¤ ´´ Ö ¢ ‹”— �ˆŸˆ ±μ³¶ÓÕÉ¥·´ Ö ¨´Ë· ¸É·Ê±ÉÊ· , ´ Í¥²¥´´ Ö ´  μ¡¥¸¶¥Î¥´¨¥
ÔËË¥±É¨¢´μ£μ ·¥Ï¥´¨Ö § ¤ Î ¶·μ¢μ¤¨³ÒÌ ¸ ÊÎ ¸É¨¥³ ¸¶¥Í¨ ²¨¸Éμ¢ ¨§ �ˆŸˆ ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸-
¶¥·¨³¥´Éμ¢ ¶μ Ë¨§¨±¥ Î ¸É¨Í ¨ Ö¤¥·´μ° Ë¨§¨±¥. ˆ§²μ¦¥´Ò ¶·¨´Í¨¶Ò ¶μ¸É·μ¥´¨Ö ±μ³¶ÓÕÉ¥·´μ°
Ë¥·³Ò ¶¥·¸μ´ ²Ó´ÒÌ ³ Ï¨´, μ¶¨¸ ´Ò ¶·¨³¥´Ö¥³Ò¥ ±μ³¶ÓÕÉ¥·´Ò¥ ¨ ¨´Ëμ·³ Í¨μ´´Ò¥ ¸¥·¢¨¸Ò,
μ¡¥¸¶¥Î¨¢ ÕÐ¨¥ ÔËË¥±É¨¢´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ · ¸¶·¥¤¥²¥´´ÒÌ ±μ³¶ÓÕÉ¥·´ÒÌ ¨ ¨´Ëμ·³ Í¨μ´´ÒÌ
·¥¸Ê·¸μ¢.

The computer infrastructure constructed at the Laboratory of Particle Physics, JINR, purposed for
effective participation of JINR experts in the ongoing experiments on particle and nuclear physics has
been presented. The principles of design and construction of the personal computer farm have been
pointed out and the used computer and information services for effective application of distributed
computer resources have been described.
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�¥ ²¨§ Í¨Ö ¸μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¶·μ¥±Éμ¢ ¶μ Ë¨§¨±¥ Î ¸É¨Í ¶·¥¤¶μ² -
£ ¥É ÊÎ ¸É¨¥ ¢ ´¨Ì ¡μ²ÓÏμ£μ ±μ²¨Î¥¸É¢  Ë¨§¨±μ¢ ¨ ¸¶¥Í¨ ²¨¸Éμ¢, ¶μ²ÊÎ¥´¨¥ ¨ μ¡· ¡μÉ±Ê
μ£·μ³´ÒÌ μ¡Ñ¥³μ¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¢Ò¸μ±ÊÕ ¸Éμ¨³μ¸ÉÓ ¨¸¶μ²Ó§Ê¥³μ£μ μ¡μ-
·Ê¤μ¢ ´¨Ö. ’ ±¨¥ Ê¸²μ¢¨Ö μ¡Ñ¥±É¨¢´μ ¸¶μ¸μ¡¸É¢ÊÕÉ ¶μÖ¢²¥´¨Õ ±·Ê¶´ÒÌ ³¥¦¤Ê´ ·μ¤´ÒÌ
±μ²² ¡μ· Í¨°, ¸¶μ¸μ¡´ÒÌ μ¡Ð¨³¨ Ê¸¨²¨Ö³¨ μ¡¥¸¶¥Î¨ÉÓ ¢Ò¶μ²´¥´¨¥ § ¤Ê³ ´´μ° Ô±¸¶¥-
·¨³¥´É ²Ó´μ° ¶·μ£· ³³Ò ´  ¸ ³μ³ ¸μ¢·¥³¥´´μ³ É¥Ì´μ²μ£¨Î¥¸±μ³ ¨ ´ ÊÎ´μ³ Ê·μ¢´ÖÌ.
Š ± ¸²¥¤¸É¢¨¥, ¨³¥´´μ §¤¥¸Ó μ¸É·¥¥, Î¥³ ´  ¡μ²ÓÏ¨´¸É¢¥ ¤·Ê£¨Ì ´ ¶· ¢²¥´¨° ´ Ê±¨ ¨ É¥Ì-
´¨±¨, μÐÊÐ ¥É¸Ö ´¥¤μ¸É Éμ± ¢ ¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ·¥¸Ê·¸ Ì, ¨ ¨³¥´´μ §¤¥¸Ó
´ Ìμ¤¨É¸Ö ¶¥·¥¤´¨° ±· ° ¶·¨³¥´¥´¨Ö ¨´Ëμ·³ Í¨μ´´μ-±μ³¶ÓÕÉ¥·´ÒÌ É¥Ì´μ²μ£¨°. ‚ ·Ö¤¥
¸²ÊÎ ¥¢ Ë¨§¨±  Î ¸É¨Í ¤ ¦¥ μ¶·¥¤¥²Ö¥É ¶·μ£·¥¸¸ ¢ μ¡² ¸É¨ ³¨·μ¢μ£μ ±μ³¶ÓÕÉ¨´£  ¢ Í¥-
²μ³. �·¨³¥·μ³ Éμ³Ê ³μ¦¥É ¸²Ê¦¨ÉÓ ¢¸¥³¨·´ Ö ¶ ÊÉ¨´  (www), ¨¤¥Ö ¸μ§¤ ´¨Ö ±μÉμ·μ°
·μ¤¨² ¸Ó ¢ …¢·μ¶¥°¸±μ³ Í¥´É·¥ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨° (–…��). …Ð¥ μ¤¨´ ¶·¨³¥· Å ¨´-
É¥´¸¨¢´μ¥ · §¢¨É¨¥ ¢μ§³μ¦´μ¸É¥° ´μ¢μ° ¨´Ëμ·³ Í¨μ´´μ° É¥Ì´μ²μ£¨ GRID [1] Å ³μÐ-
´μ° ¸¥É¨ Ï¨·μ±μ¤μ¸ÉÊ¶´ÒÌ · ¸¶·¥¤¥²¥´´ÒÌ ¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ·¥¸Ê·¸μ¢,
¸¶μ¸μ¡´μ° ¢ ´¥¤ ²¥±μ³ ¡Ê¤ÊÐ¥³ §´ Î¨É¥²Ó´μ ¨§³¥´¨ÉÓ ¸²μ¦¨¢Ï¨¥¸Ö ¢ ³¨·¥ ·¥ ²¨¨.

„¥°¸É¢ÊÕÐ¨¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ Ë¨§¨±¥ Î ¸É¨Í, É ±¨¥ ± ±, ´ ¶·¨³¥·, NA-48 ¨
COMPASS ¢ –…��, STAR ¢ 	·Ê±Ì¥°¢¥´¸±μ° ´ Í¨μ´ ²Ó´μ° ² ¡μ· Éμ·¨¨ (‘˜�), BaBar
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¢ ‘É¥´Ëμ·¤¸±μ³ Í¥´É·¥ ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²¥° (SLAC, ‘˜�), ¤μ¸É¨£²¨ μ¡Ñ¥³μ¢ μ¡· -
¡ ÉÒ¢ ¥³ÒÌ ¤ ´´ÒÌ, ¨§³¥·Ö¥³ÒÌ ¸μÉ´Ö³¨ É¥· ¡ °É ¢ £μ¤. “¦¥ ¸¥°Î ¸ μ·£ ´¨§μ¢ ´  ´ ²¨§
¶μ²ÊÎ¥´´ÒÌ ¤ ´´ÒÌ,   É ±¦¥ ³μ¤¥²¨·μ¢ ´¨¥ Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´Éμ¢ ¢ · ¸¶·¥¤¥²¥´´μ°
¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´μ° ¸·¥¤¥ ÊÎ ¸É¢ÊÕÐ¨Ì ¢ ÔÉ¨Ì Ô±¸¶¥·¨³¥´É Ì μ·£ ´¨§ Í¨°.
‘ § ¶Ê¸±μ³ ¦¥ ¢ 2007 £. ´μ¢μ£μ ±μ²² °¤¥·  LHC ¢ –…�� ¶·¥¤¶μ² £ ¥É¸Ö ¸ÊÐ¥¸É¢¥´´μ,
¢μ§³μ¦´μ ´  ¶μ·Ö¤μ±, ¶·¥¢§μ°É¨ ÔÉ¨ μ¡Ñ¥³Ò. ‚¸¥ ÔÉμ μ¶·¥¤¥²Ö¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ Ê¦¥
¸¥°Î ¸ ¸μ§¤ ¢ ÉÓ  ¤¥±¢ É´ÊÕ ¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´ÊÕ ¨´Ë· ¸É·Ê±ÉÊ·Ê ¢ É¥Ì ´ -
ÊÎ´ÒÌ Í¥´É· Ì, ¸¶¥Í¨ ²¨¸ÉÒ ±μÉμ·ÒÌ § ´¨³ ÕÉ¸Ö ¨²¨ ¶² ´¨·ÊÕÉ § ´ÖÉÓ¸Ö  ´ ²¨§μ³ ´ -
±μ¶²¥´´ÒÌ ¨ ¡Ê¤ÊÐ¨Ì Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

“¶μ³Ö´ÊÉ Ö ¢ÒÏ¥ ±μ´Í¥¶Í¨Ö GRID ¸μÎ¥É ¥É ¢ ¸¥¡¥ ¤¢   ¸¶¥±É : ¢ÒÎ¨¸²¨É¥²Ó´Ò°
(computational grid) ¨ ¨´Ëμ·³ Í¨μ´´Ò° (data grid). �·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ¤²Ö ¥¥ ¨¸¶μ²Ó-
§μ¢ ´¨Ö ¡Ê¤ÊÉ ¸μ§¤ ´Ò ³μÐ´Ò¥ ¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´Ò¥ ±μ³¶²¥±¸Ò · §²¨Î´μ£μ
Ê·μ¢´Ö, ¸¢Ö§ ´´Ò¥ ³¥¦¤Ê ¸μ¡μ° ±μ³¶ÓÕÉ¥·´Ò³¨ ¸¥ÉÖ³¨ ¸¢¥·Ì¢Ò¸μ±μ° ¶μ ¸μ¢·¥³¥´´Ò³
³¥·± ³ ¶·μ¶Ê¸±´μ° ¸¶μ¸μ¡´μ¸É¨. �·¨³¥´¥´¨¥ É ±¨Ì ·¥Ï¥´¨° ¶μ§¢μ²¨É ¨§³¥´¨ÉÓ ³μ¤¥²¨
¢ÒÎ¨¸²¥´¨°, μ¡¥¸¶¥Î¨¢ ¶¥·¥Ìμ¤ μÉ ¢ÒÎ¨¸²¥´¨° ´  · §·μ§´¥´´ÒÌ ±μ³¶ÓÕÉ¥·´ÒÌ ±μ³-
¶²¥±¸ Ì ± ¨¸¶μ²Ó§μ¢ ´¨Õ £¥μ£· Ë¨Î¥¸±¨ · ¸¶·¥¤¥²¥´´ÒÌ ¸¨¸É¥³. �ÉμÉ É¥Ì´μ²μ£¨Î¥¸±¨°
¸¤¢¨£ ¸¶μ¸μ¡¥´ μ± § ÉÓ É ±μ¥ ¦¥ ¸¨²Ó´μ¥ ¢μ§¤¥°¸É¢¨¥ ´  μ¡Ð¥¸É¢μ, ± ± ¨ ˆ´É¥·´¥É.

� ¨¡μ²¥¥ ¤¥É ²Ó´μ ¸Ì¥³  μ·£ ´¨§ Í¨¨ É ±μ£μ É¨¶  ¸¨¸É¥³ ¶·μ· ¡μÉ ´  ¢ Ë¨§¨Î¥¸±¨Ì
¶·μ¥±É Ì ´  LHC [2], ¤²Ö ·¥ ²¨§ Í¨¨ ±μÉμ·ÒÌ · §· ¡μÉ ´ ¨ Ê¸¶¥Ï´μ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö
¶·μ¥±É LCG [3]. „²Ö Ô±¸¶¥·¨³¥´Éμ¢ ´  LHC ¶·¥¤²μ¦¥´  ¨¥· ·Ì¨Î¥¸± Ö ¸É·Ê±ÉÊ·  ¢Ò-
Î¨¸²¨É¥²Ó´ÒÌ Í¥´É·μ¢, ¢±²ÕÎ ÕÐ Ö ¢ÒÎ¨¸²¨É¥²Ó´Ò¥ Í¥´É·Ò ¶ÖÉ¨ Ö·Ê¸μ¢, ± ¦¤Ò° ¸μ
¸¢μ¨³ μ¡Ñ¥³μ³ ·¥¸Ê·¸μ¢ ¨ · §²¨Î´Ò³¨ ¢μ§³μ¦´μ¸ÉÖ³¨ ¸¥É¥¢μ£μ ¤μ¸ÉÊ¶ . �Ê²¥¢μ° Ö·Ê¸ Å
£² ¢´Ò° Í¥´É· ¢ –…��, ¶¥·¢Ò° Ö·Ê¸ Å ±·Ê¶´Ò¥ ´ Í¨μ´ ²Ó´Ò¥ Í¥´É·Ò ¢¥¤ÊÐ¨Ì ¸É· ´
³¨· , ¢Éμ·μ° Ö·Ê¸ Å ·¥£¨μ´ ²Ó´Ò¥ Í¥´É·Ò,   É ±¦¥ ³¥´¥¥ ±·Ê¶´Ò¥ Í¥´É·Ò É·¥ÉÓ¥£μ ¨
Î¥É¢¥·Éμ£μ Ö·Ê¸μ¢. •μÉÖ ±·¨É¥·¨¨ ¤²Ö ·¥£¨μ´ ²Ó´ÒÌ Í¥´É·μ¢ ¢Éμ·μ£μ Ö·Ê¸  ¥Ð¥ ´¥ § -
Ë¨±¸¨·μ¢ ´Ò, ¢ ¨Ì Î¨¸²μ ¢μ°¤ÊÉ £¥μ£· Ë¨Î¥¸± Ö · ¸¶·¥¤¥²¥´´μ¸ÉÓ, Ï¨·μ±¨° ¤μ¸ÉÊ¶ ±
¢Ò¸μ±μ¸±μ·μ¸É´Ò³ ¸¥ÉÖ³,   É ±¦¥ ´ ²¨Î¨¥ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ³μÐ´μ¸É¥° ¢ ¤¨ ¶ §μ´¥ μÉ
10 ¤μ 50 K SpecInt95 (SI95)1. �· ±É¨Î¥¸± Ö ·¥ ²¨§ Í¨Ö É ±¨Ì · ¸¶·¥¤¥²¥´´ÒÌ Í¥´É·μ¢
¢±²ÕÎ ¥É ¢ ¸¥¡Ö, ± ± ³¨´¨³Ê³, ¸μ§¤ ´¨¥ ¢ÒÎ¨¸²¨É¥²Ó´μ° ¸É·Ê±ÉÊ·Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¥°
¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨,  ¤ ¶É Í¨Õ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¶·μ³¥¦ÊÉμÎ´μ£μ Ê·μ¢´Ö, μ·-
£ ´¨§ Í¨Õ · ¡μÉÒ ¸ ¤ ´´Ò³¨,  ¤ ¶É Í¨Õ ¸¨¸É¥³ · §· ¡μÉ±¨ ¨ μÉ² ¤±¨ ¶·μ£· ³³ ¤²Ö
±μ´±·¥É´ÒÌ ´ ÊÎ´ÒÌ ¶·¨²μ¦¥´¨°. –¥´É· É ±μ£μ Ê·μ¢´Ö ¸ Ô²¥³¥´É ³¨ ¶¥·¢μ£μ Ö·Ê¸  Ê¦¥
¸μ§¤ ¥É¸Ö ¨ ¢ �ˆŸˆ.

‘ÊÐ¥¸É¢¥´´Ò¥ ¨§³¥´¥´¨Ö ´ ³¥Î ÕÉ¸Ö ¨ ¢ μ¡² ¸É¨ μ·£ ´¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ Ë¨-
§¨±¥ Î ¸É¨Í. �μ Ë¨´ ´¸μ¢Ò³ ¶·¨Î¨´ ³ ¢¸¥ ³¥´ÓÏ¥ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢μ± ³μ£ÊÉ
¡ÒÉÓ ¸μ§¤ ´Ò ²μ± ²Ó´Ò³¨ £·Ê¶¶ ³¨ Ë¨§¨±μ¢ ¨ ¤ ¦¥ μÉ¤¥²Ó´Ò³¨ ¸É· ´ ³¨. ’ ±¨³ μ¡· -
§μ³, ÔÉ¨ Ê¸É ´μ¢±¨,   É ±¦¥ ¶μ²ÊÎ ¥³Ò¥ ¸ ¨Ì ¶μ³μÐÓÕ ¤ ´´Ò¥ ¢¸¥ ¢ ¡μ²ÓÏ¥° ¸É¥¶¥´¨
¸É ´μ¢ÖÉ¸Ö ³¥¦¤Ê´ ·μ¤´μ° ¸μ¡¸É¢¥´´μ¸ÉÓÕ. ‚ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¢¸¥
Ï¨·¥ ¢´¥¤·Ö¥É¸Ö ¤¨¸É ´Í¨μ´´μ¥ Ê¶· ¢²¥´¨¥, · ¸¶·μ¸É· ´Ö¥³μ¥ ¤ ¦¥ ´  · ¡μÉÊ Ô±¸¶¥·Éμ¢
¢ Ìμ¤¥ ¶·μ¢¥¤¥´¨Ö ¸¥ ´¸μ¢ Ô±¸¶μ§¨Í¨¨ Ê¸É ´μ¢μ± (Ê¤ ²¥´´Ò° ±μ´É·μ²Ó · ¡μÉÒ μÉ¤¥²Ó´ÒÌ
¤¥É¥±Éμ·μ¢ ¨ Ô±¸¶¥·¨³¥´É  ¢ Í¥²μ³, Ê¶· ¢²¥´¨¥ · ¡μÉμ° ¤¥É¥±Éμ·μ¢ ¨ ¸¨¸É¥³ ¨ É. ¶.). � ¸-
¶·¥¤¥²¥´´Ò¥ ±μ³¶ÓÕÉ¥·´Ò¥ ·¥¸Ê·¸Ò, ± ± Ê¦¥ μÉ³¥Î¥´μ ¢ÒÏ¥, ¸É ´μ¢ÖÉ¸Ö ¥¤¨´¸É¢¥´´Ò³

1SpecInt95 Å Ï¨·μ±μ · ¸¶·μ¸É· ´¥´´ Ö ¥¤¨´¨Í  μÍ¥´±¨ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ Í¥´É· ²Ó´ÒÌ ¶·μÍ¥¸¸μ·μ¢
±μ³¶ÓÕÉ¥·μ¢, μ¸´μ¢ ´´ Ö ´  ¢Ò¶μ²´¥´¨¨ ¸¶¥Í¨ ²Ó´μ£μ ´ ¡μ·  É¥¸É¨·ÊÕÐ¨Ì ¶·μ£· ³³.
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¸·¥¤¸É¢μ³ ¶·μ¢¥¤¥´¨Ö  ´ ²¨§  ¶μ²ÊÎ¥´´μ° ¨´Ëμ·³ Í¨¨. ‚ ÔÉμ° ¸¢Ö§¨ μ¶·¥¤¥²ÖÕÐ¥¥ §´ -
Î¥´¨¥ ¤²Ö ÊÎ ¸É¨Ö ¢ ¶·μ¢¥¤¥´¨¨ Ë¨§¨Î¥¸±μ£μ Ô±¸¶¥·¨³¥´É  £·Ê¶¶μ° ¸¶¥Í¨ ²¨¸Éμ¢ ¨³¥¥É
´ ²¨Î¨¥ ¢ ¨Ì · ¸¶μ·Ö¦¥´¨¨ · §¢¨Éμ° ¨´Ëμ·³ Í¨μ´´μ-¢ÒÎ¨¸²¨É¥²Ó´μ° ¸É·Ê±ÉÊ·Ò, ±μÉμ-
· Ö ¸É ´μ¢¨É¸Ö Ë ±É¨Î¥¸±¨ μ¸´μ¢´Ò³ ¨´¸É·Ê³¥´Éμ³ Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ¶μ¤· §¤¥²¥´¨Ö,
μ¡¥¸¶¥Î¨¢ ÕÐ¨³ ¶μÉ¥´Í¨ ²Ó´ÊÕ ¢μ§³μ¦´μ¸ÉÓ ¶μ²ÊÎ¥´¨Ö ´μ¢ÒÌ Ë¨§¨Î¥¸±¨Ì ·¥§Ê²ÓÉ Éμ¢.

„ ´´ Ö · ¡μÉ  ¶μ¸¢ÖÐ¥´  ¢μ¶·μ¸ ³ · §¢¨É¨Ö ±μ³¶ÓÕÉ¨´£  ¢ ‹”— �ˆŸˆ, μ·¨¥´É¨-
·μ¢ ´´μ£μ ´  ¶·μ¢¥¤¥´¨¥ · ¡μÉ ¢ · ³± Ì ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¶μ Ë¨§¨±¥ Î ¸É¨Í
¨ Ö¤¥·´μ° Ë¨§¨±¥ ¨ ´ Í¥²¥´´μ£μ ´  ¶μ¸É·μ¥´¨¥ ± 2006 £. ´  ¶²μÐ ¤±¥ ‹‚� ¤μ¸É ÉμÎ´μ
³μÐ´μ£μ ±μ³¶ÓÕÉ¥·´μ£μ ±² ¸É¥· , ¨´É¥£·¨·μ¢ ´´μ£μ ¢ · ¸¶·¥¤¥²¥´´ÊÕ ±μ³¶ÓÕÉ¥·´ÊÕ
¨´Ë· ¸É·Ê±ÉÊ·Ê �ˆŸˆ.
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�¥·¢Ò³ Ï £μ³ ± · §¢¨É¨Õ ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ‹ ¡μ· Éμ·¨¨ Ë¨§¨±¨ Î -
¸É¨Í, ´ Í¥²¥´´μ° ´  ·¥Ï¥´¨¥ ·¥ ²Ó´ÒÌ § ¤ Î ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¶μ Ë¨§¨±¥
Î ¸É¨Í ¨ Ö¤¥·´μ° Ë¨§¨±¥, Ö¢¨²¸Ö ¶¥·¥¢μ¤ ²μ± ²Ó´μ° ¸¥É¨ ² ¡μ· Éμ·¨¨ ´  ´μ¢ÊÕ É¥Ì´μ-
²μ£¨Õ ¨ ´μ¢μ¥ ¸¥É¥¢μ¥ μ¡μ·Ê¤μ¢ ´¨¥, ¢Ò¶μ²´¥´´Ò° ¢ 1999 £. �·¨μ¡·¥É¥´´μ¥ ¨ ¨¸¶μ²Ó-
§μ¢ ´´μ¥ μ¡μ·Ê¤μ¢ ´¨¥ Ë¨·³Ò Hewlett Packard (HP-2524 switch) μ¡¥¸¶¥Î¨²μ ´ ¤¥¦´μ¥
ËÊ´±Í¨μ´¨·μ¢ ´¨¥ ²μ± ²Ó´μ° ¸¥É¨ ´  ¸±μ·μ¸É¨ ¤μ 100 Œ¡¨É/¸ ¨ ¸μ§¤ ²μ ¢μ§³μ¦´μ¸ÉÓ
¶¥·¥Ìμ¤  ´  ¸±μ·μ¸É¨ ¤μ 1 ƒ¡¨É/¸.

� · ²²¥²Ó´μ ¸ ÔÉ¨³ ¡Ò²¨ ´ Î ÉÒ · ¡μÉÒ ¶μ ¸μ§¤ ´¨Õ Í¥´É· ²¨§μ¢ ´´μ£μ ¢ÒÎ¨-
¸²¨É¥²Ó´μ£μ ³¥¦² ¡μ· Éμ·´μ£μ ·¥¸Ê·¸  Å ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò ¶¥·¸μ´ ²Ó´ÒÌ ³ Ï¨´
‹”—Ä‹‚�. �¸´μ¢´μ° § ¤ Î¥° Ë¥·³Ò ¸É ²μ μ¡¥¸¶¥Î¥´¨¥ ¢μ§³μ¦´μ¸É¨ ¶·μ¢¥¤¥´¨Ö · ¡μÉ
¶μ  ´ ²¨§Ê Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¶μ Ë¨§¨±¥ Î ¸É¨Í ¨
Ö¤¥·´μ° Ë¨§¨±¥, ¶μ ³μ¤¥²¨·μ¢ ´¨Õ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ¨ ¶μ¤£μÉ ¢²¨¢ ¥³ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ¢
ÔÉ¨Ì μ¡² ¸ÉÖÌ ¨¸¸²¥¤μ¢ ´¨°. Šμ³¶ÓÕÉ¥·´ Ö Ë¥·³ , § · ¡μÉ ¢Ï Ö Ê¦¥ ¢ 1999 £. [4], ¨³¥² 
¸²¥¤ÊÕÐ¨¥ ¶ · ³¥É·Ò: ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ Å 1,2 K SI95 (40 CPU); ¤¨¸±μ¢ Ö ¶ ³ÖÉÓ Å
3 ’¡ °É; ²¥´ÉμÎ´ Ö ¶μ¤¸¨¸É¥³  Å 0,5 ’¡ °É (É·¨ Ê¸É·μ°¸É¢  É¨¶  DLT, ¢ Éμ³ Î¨¸²¥ Å
μ¤¨´ ·μ¡μÉ ´  ¤¥¢ÖÉÓ ²¥´É). 	 §μ¢Ò³¨ ±μ³¶ÓÕÉ¥· ³¨ Ë¥·³Ò Ö¢¨²¨¸Ó ¤¢ÊÌ¶·μÍ¥¸¸μ·´Ò¥
¶¥·¸μ´ ²Ó´Ò¥ ³ Ï¨´Ò Pentium-II, Î ¸ÉμÉ  ¶·μÍ¥¸¸μ·μ¢ ±μÉμ·ÒÌ ·μ¸²  ¢ ¶·μÍ¥¸¸¥ ¨Ì ¶·¨-
μ¡·¥É¥´¨Ö μÉ 400 ŒƒÍ ¤μ 1 ƒƒÍ. “¶· ¢²¥´¨¥ ¢¸¥³¨ ³ Ï¨´ ³¨ Ë¥·³Ò μ¸ÊÐ¥¸É¢²Ö²μ¸Ó ¸
μ¤´μ° μ¶¥· Éμ·¸±μ° ±μ´¸μ²¨ (³μ´¨Éμ· + ±² ¢¨ ÉÊ·  + ®³ÒÏÓ¯) §  ¸Î¥É ¨¸¶μ²Ó§μ¢ ´¨Ö
¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ ¶¥·¥±²ÕÎ É¥²¥° CPU. �·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ Ë¥·³Ò ¢ Í¥²μ³
μ¡¥¸¶¥Î¨¢ ²μ · ¡μÉÊ ¶μ²Ó§μ¢ É¥²¥° ¢ ¶·¨´ÖÉμ° ¢ ¢¥¤ÊÐ¨Ì Ë¨§¨Î¥¸±¨Ì Í¥´É· Ì ³¨· 
¸·¥¤¥. ‚ Î ¸É´μ¸É¨, ´  Ë¥·³¥ ¢¶¥·¢Ò¥ ¢ �ˆŸˆ ¡Ò²   ¤ ¶É¨·μ¢ ´  ¨ ¢´¥¤·¥´  · ¸¶·¥-
¤¥²¥´´ Ö Ë °²μ¢ Ö ¸¨¸É¥³  AFS (Andrew File System), ¨¸¶μ²Ó§Ê¥³ Ö ¢¸¥³¨ ±·Ê¶´Ò³¨
Ë¨§¨Î¥¸±¨³¨ Í¥´É· ³¨. ‘ ¶μ³μÐÓÕ ÔÉμ° ¸¨¸É¥³Ò ¸¥°Î ¸, ´ ¶·¨³¥·, ¥¦¥¸ÊÉμÎ´μ  ¢Éμ³ -
É¨Î¥¸±¨ μ¡´μ¢²Ö¥É¸Ö  ¤ ¶É¨·μ¢ ´´μ¥ ± μ¸μ¡¥´´μ¸ÉÖ³ Ë¥·³Ò ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥
Ô±¸¶¥·¨³¥´É  NA-48. 	Ò²¨ ¨´¸É ²²¨·μ¢ ´Ò ¨ ¶μ¤¤¥·¦¨¢ ²¨¸Ó ´  ¸μ¢·¥³¥´´μ³ Ê·μ¢´¥
¶·μ£· ³³´Ò¥ ±μ³¶²¥±¸Ò, ¸¨¸É¥³Ò ¨ ¶ ±¥ÉÒ ± ± μ¡Ð¥£μ ´ §´ Î¥´¨Ö (SGE batch system,
CERNLIB, ROOT ¨ É. ¶.), É ± ¨ μ·¨¥´É¨·μ¢ ´´Ò¥ ´  § ¤ Î¨ ± ¦¤μ£μ μÉ¤¥²Ó´μ£μ Ô±¸¶¥-
·¨³¥´É  (ROOT4STAR ¨ STAF Å ¤²Ö Ô±¸¶¥·¨³¥´É  STAR ¢ BNL, CORAL, PHAST ¨
COMGEANT Å ¤²Ö Ô±¸¶¥·¨³¥´É  COMPASS ¢ –…��, NASIM, CMC ¨ COMPACT Å
¤²Ö Ô±¸¶¥·¨³¥´Éμ¢ NA-48 ¢ –…��, SIMEX Å ¤²Ö Ô±¸¶¥·¨³¥´É  �Š‘—��Œ ´  ¸¥·¶Ê-
Ìμ¢¸±μ³ Ê¸±μ·¨É¥²¥ “-70 ¨ É. ¶.).
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�μÖ¢²¥´¨¥ É ±μ° Ë¥·³Ò, ´  Éμ ¢·¥³Ö ¶¥·¢μ° ¢ �ˆŸˆ ¨ μ¤´μ° ¨§ ¸ ³ÒÌ ³μÐ´ÒÌ
¢ �μ¸¸¨¨, ¶μ§¢μ²¨²μ ´ Î ÉÓ ·¥Ï ÉÓ ·¥ ²Ó´Ò¥ § ¤ Î¨ ¤¥°¸É¢ÊÕÐ¨Ì ¨ ¶μ¤£μÉ ¢²¨¢ ¥³ÒÌ
Ô±¸¶¥·¨³¥´Éμ¢. ’ ±, ´ ¶·¨³¥·, ¢ 2000 £. ´  Ë¥·³¥ ‹”—Ä‹‚� ¢ É¥Î¥´¨¥ É·¥Ì ³¥¸ÖÍ¥¢
¡Ò²  ·¥Ï¥´  § ¤ Î  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ¸ ´ ²μ¦¥´¨¥³ Ô±¸¶¥·¨³¥´É ²Ó-
´ÒÌ ¸μ¡ÒÉ¨° μÉ ¸²ÊÎ °´μ£μ ¸· ¡ ÉÒ¢ ´¨Ö É·¨££¥·  Ê¸É ´μ¢±¨, ·¥§Ê²ÓÉ ÉÒ ±μÉμ·μ° ¡Ò²¨
¨¸¶μ²Ó§μ¢ ´Ò ¤²Ö μÍ¥´±¨ ¢²¨Ö´¨Ö ¸²ÊÎ °´ÒÌ ¸μ¢¶ ¤¥´¨° ¢μ ¢·¥³¥´¨ ´  μ¸´μ¢´μ° ·¥§Ê²Ó-
É É Ô±¸¶¥·¨³¥´É  NA-48. „²Ö ÔÉμ£μ ¶μÉ·¥¡μ¢ ² ¸Ó ¶· ±É¨Î¥¸±¨ ´¥¶·¥·Ò¢´ Ö ¡μ²¥¥ Î¥³
12-Î ¸μ¢ Ö · ¡μÉ  ¤¢ÊÌ Ê¸É·μ°¸É¢ DLT-7000 (ÎÉ¥´¨¥ 190 ³ £´¨É´ÒÌ ²¥´É, 10,8 T¡ °É,
¸ Ô±¸¶¥·¨³¥´É ²Ó´μ° ¨´Ëμ·³ Í¨¥°, § ¶¨¸ ´´μ° ¶μ ¸²ÊÎ °´μ³Ê ¸· ¡ ÉÒ¢ ´¨Õ É·¨££¥· 
Ô±¸¶¥·¨³¥´É ), · ¡μÉ  ¢μ¸Ó³¨ ¶ · ²²¥²Ó´ÒÌ § ¤ Î ´  ¶ ±¥É´ÒÌ ³ Ï¨´ Ì ±² ¸É¥·  ¨
500 ƒ¡ °É ¤¨¸±μ¢μ£μ ¶·μ¸É· ´¸É¢  ¤²Ö Ì· ´¥´¨Ö ¨¸Ìμ¤´ÒÌ ¤ ´´ÒÌ ¨ ·¥§Ê²ÓÉ Éμ¢ ³μ-
¤¥²¨·μ¢ ´¨Ö. ‚ ÔÉμ ¦¥ ¢·¥³Ö ¡Ò²¨ ´ Î ÉÒ · ¡μÉÒ ¶μ ·¥ ²Ó´μ³Ê ³μ¤¥²¨·μ¢ ´¨Õ  ¤·μ´-
 ¤·μ´´ÒÌ ¨ Ö¤·μ-Ö¤¥·´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° ¢ Ô±¸¶¥·¨³¥´É¥ STAR,   ´¥¸±μ²Ó±μ ¶μ§¦¥ Å
¨ ¢ Ô±¸¶¥·¨³¥´É¥ COMPASS. Š 2004 £. ¢ ± Î¥¸É¢¥ ¶μ²Ó§μ¢ É¥²¥° ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò
¡Ò²μ § ·¥£¨¸É·¨·μ¢ ´μ 57 Î¥²μ¢¥± ¨§ Î¥ÉÒ·¥Ì ² ¡μ· Éμ·¨° �ˆŸˆ Å ‹”—, ‹‚�, ‹ˆ’
¨ ‹Ÿ�. ˆ´É¥· ±É¨¢´Ò¥ ³ Ï¨´Ò ¤²Ö · ¡μÉÒ ´  ±² ¸É¥·¥ ¨³¥²¨ ¨¸¶μ²´¨É¥²¨ ¶·μ¥±Éμ¢
ATLAS, CMS, COMPASS, EXCHARM, HERA-B, H1, NA-48, STAR.

…Ð¥ μ¤´¨³ ´ ¶· ¢²¥´¨¥³ · §¢¨É¨Ö ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ² ¡μ· Éμ·¨¨ ¢ Éμ
¢·¥³Ö ¸É ²μ μ¡¥¸¶¥Î¥´¨¥ ¢μ§³μ¦´μ¸É¨ ¨¸¶μ²Ó§μ¢ ´¨Ö ¸μ¢·¥³¥´´ÒÌ ¸¥·¢¨¸μ¢ ¤²Ö μ¡Ð¥-
´¨Ö ÊÎ¥´ÒÌ ¢ ¶·μÍ¥¸¸¥ ¶·μ¢¥¤¥´¨Ö ¨¸¸²¥¤μ¢ É¥²Ó¸±¨Ì · ¡μÉ. ‚ ± Î¥¸É¢¥ ¶¥·¢μ£μ Ï £  ¢
ÔÉμ³ ´ ¶· ¢²¥´¨¨ ¡Ò² ¢Ò¡· ´ ¸¥·É¨Ë¨Í¨·μ¢ ´´Ò° ¸¥·¢¨¸ ¢ μ¡² ¸É¨ Ë¨§¨±¨ Î ¸É¨Í Å
¸¨¸É¥³  Virtual Room Video System (VRVS) [5], Å ¶μ¤ ¨¸¶μ²Ó§μ¢ ´¨¥ ±μÉμ·μ£μ ¡Ò²
μ¡μ·Ê¤μ¢ ´ ¸¶¥Í¨ ²Ó´Ò° ±μ´Ë¥·¥´Í-§ ², ¶·¨μ¡·¥É¥´  ¸μ¢·¥³¥´´ Ö ¨´É¥£·¨·μ¢ ´´ Ö  ¶-
¶ · ÉÊ·  Ë¨·³Ò Polycom Å ¸¨¸É¥³  Polycom H323 ¨ ´¥μ¡Ìμ¤¨³Ò° ´ ¡μ· ¸¥·¢¨¸´ÒÌ
Ê¸É·μ°¸É¢ ¤²Ö Ê¶· ¢²¥´¨Ö, ¢¨¤¥μ- ¨ §¢Ê±μ¢μ£μ μ¡¥¸¶¥Î¥´¨Ö ¢¨¤¥μ±μ´Ë¥·¥´Í¨°. “¦¥ ¢
2001 £. ¸μ§¤ ´´Ò° ¢¨¤¥μ±μ´Ë¥·¥´Í¨μ´´Ò° ±μ³¶²¥±¸ ¡Ò² ¢¢¥¤¥´ ¢ μ¶ÒÉ´ÊÕ Ô±¸¶²Ê -
É Í¨Õ [6]. �Éμ ¶μ§¢μ²¨²μ Ô±¸¶¥·¨³¥´É Éμ· ³ ¢ ·¥¦¨³¥ ¢¨¤¥μμ¡Ð¥´¨Ö ÊÎ ¸É¢μ¢ ÉÓ ¢
· ¡μÉ¥ μ¸´μ¢´ÒÌ ¸μ¢¥Ð ´¨° ³¥¦¤Ê´ ·μ¤´ÒÌ ±μ²² ¡μ· Í¨° ´¥ Éμ²Ó±μ ¢ ± Î¥¸É¢¥ ´ ¡²Õ-
¤ É¥²¥°, ´μ ¨ ¢ ± Î¥¸É¢¥ ¤μ±² ¤Î¨±μ¢ ¸ Ê¤ ²¥´´Ò³ ¶·¥¤¸É ¢²¥´¨¥³ ¸¢μ¨Ì ³ É¥·¨ ²μ¢ ¢
¢¨¤¥ ±μ³¶ÓÕÉ¥·´ÒÌ ¶·¥§¥´É Í¨° ¶·¨¥³²¥³μ£μ ´  Éμ ¢·¥³Ö ± Î¥¸É¢ .

�¥¸³μÉ·Ö ´  Éμ, ÎÉμ ¶μÖ¢¨² ¸Ó ¶·¨´Í¨¶¨ ²Ó´ Ö ¢μ§³μ¦´μ¸ÉÓ ¶·μ¢¥¤¥´¨Ö μÉ¤¥²Ó´ÒÌ
Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ · ¡μÉ, ¨³¥ÕÐ¨¥¸Ö ¢ Éμ ¢·¥³Ö ·¥¸Ê·¸Ò ¡Ò²¨ ±· °´¥ μ£· ´¨Î¥´Ò.
� ¶·¨³¥·, ·¥Ï¥´¨¥ μ¤´μ° § ¤ Î¨ ³μ¤¥²¨·μ¢ ´¨Ö ¸μ¡ÒÉ¨° ¨¸¸²¥¤Ê¥³μ° ±μ´Ë¨£Ê· Í¨¨ ¸
¨Ì ¶μ¸²¥¤ÊÕÐ¥° ·¥±μ´¸É·Ê±Í¨¥° ¢ Ô±¸¶¥·¨³¥´É¥ COMPASS É·¥¡μ¢ ²μ μ±μ²μ 15 % ¢¸¥Ì
£μ¤μ¢ÒÌ ·¥¸Ê·¸μ¢ CPU-Ë¥·³Ò,   ¶·μ¢¥¤¥´¨¥ ³μ¤¥²¨·μ¢ ´¨Ö 10 % ¸μ¡ÒÉ¨° ¤²Ö Ô±¸¶¥·¨-
³¥´É  NA-48 Å 25% ÔÉ¨Ì ·¥¸Ê·¸μ¢. � ¡μÉ  ¦¥  ¶¶ · ÉÊ·Ò ¤²Ö ¶·μ¢¥¤¥´¨Ö ¢¨¤¥μ±μ´Ë¥-
·¥´Í¨° ´  ´ Î ²Ó´μ³ ÔÉ ¶¥ ¥¥ Ô±¸¶²Ê É Í¨¨ ´¥ ³μ£²  ¸Î¨É ÉÓ¸Ö ÔËË¥±É¨¢´μ° ¨§-§  ³ ²μ°
¶·μ¶Ê¸±´μ° ¸¶μ¸μ¡´μ¸É¨ ¢´¥Ï´¨Ì ± ´ ²μ¢ ¸¢Ö§¨ ˆ´¸É¨ÉÊÉ  ¨ ´¥¤μ· ¡μÉμ± ¢ ¸¥·¢¨¸´μ³
μ¡¥¸¶¥Î¥´¨¨ ÔÉμ£μ ´μ¢μ£μ ¢¨¤  ±μ³³Ê´¨± Í¨°.

���…Š’ ®”-Š‹�‘’…�¯

� ±μ¶²¥´´Ò° ¶μ²μ¦¨É¥²Ó´Ò° μ¶ÒÉ · ¡μÉ ¶μ · §¢¨É¨Õ ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· ¸É·Ê±-
ÉÊ·Ò ² ¡μ· Éμ·¨¨, ¸ μ¤´μ° ¸Éμ·μ´Ò, ¨ ·¥§±μ¥ ´¥¸μμÉ¢¥É¸É¢¨¥ · ¸ÉÊÐ¨³ É·¥¡μ¢ ´¨Ö³
¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢, ¸ ¤·Ê£μ°, ¶μÉ·¥¡μ¢ ²¨ ¡μ²¥¥ ¸¨¸É¥³´μ£μ ¶μ¤Ìμ¤  ± ¤ ²Ó-
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´¥°Ï¨³ · ¡μÉ ³ ¢ ÔÉμ° μ¡² ¸É¨. ‘¤¥² ´´Ò¥ μÍ¥´±¨ ¶μÉ·¥¡´μ¸É¥° · ¡μÉ ÕÐ¨Ì Ô±¸¶¥·¨-
³¥´É ²Ó´ÒÌ £·Ê¶¶ ¶μ§¢μ²¨²¨ ¸Ëμ·³Ê²¨·μ¢ ÉÓ ¸²¥¤ÊÕÐ¨¥ § ¤ Î¨ · §¢¨É¨Ö ±μ³¶ÓÕÉ¨´£ 
¢ ² ¡μ· Éμ·¨¨ ´  É·¨ £μ¤  ´ Î¨´ Ö ¸ 2004-£o:

1) Ê¢¥²¨Î¨ÉÓ ¢ÒÎ¨¸²¨É¥²Ó´Ò¥ ¢μ§³μ¦´μ¸É¨ ±μ³¶ÓÕÉ¥·´μ£μ ±² ¸É¥·  ‹”—Ä‹‚� §  É·¨
£μ¤  ´¥ ³¥´¥¥ Î¥³ ¢ Î¥ÉÒ·¥ · § , ¤μ 5 K SI95, μ¡Ñ¥³ ¤¨¸±μ¢μ£μ ¶·μ¸É· ´¸É¢ , ¤μ¸ÉÊ¶´μ£μ
¶μ²Ó§μ¢ É¥²Ö³, Å ´¥ ³¥´¥¥ Î¥³ ¢ ¶ÖÉÓ · §, ¤μ 15 ’¡ °É, μ¡¥¸¶¥Î¨ÉÓ ¶¥·¥Ìμ¤ ´  ´μ¢ÊÕ
É¥Ì´μ²μ£¨Õ μ¡³¥´  ¤ ´´Ò³¨ ³¥¦¤Ê ±μ³¶ÓÕÉ¥· ³¨ ±² ¸É¥· , ¶μ§¢μ²ÖÕÐÊÕ ¤μ¸É¨£´ÊÉÓ
¸±μ·μ¸É¥° ¶¥·¥¤ Î¨ ¤ ´´ÒÌ ´¥ ³¥´¥¥ 1 ƒ¡¨É/¸;

2) ¶μ¤¤¥·¦¨¢ ÉÓ ´  ¸μ¢·¥³¥´´μ³ Ê·μ¢´¥, ¤μ¸É ÉμÎ´μ³ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ¤¥°¸É¢ÊÕÐ¨Ì
Ô±¸¶¥·¨³¥´Éμ¢, ±μ³¶ÓÕÉ¥·´μ¥, ¶·μ£· ³³´μ¥ (¢ Éμ³ Î¨¸²¥ Å μ·¨¥´É¨·μ¢ ´´μ¥ ´  ±μ´-
±·¥É´Ò° Ô±¸¶¥·¨³¥´É) ¨ ¨´Ëμ·³ Í¨μ´´μ¥ μ¡¥¸¶¥Î¥´¨¥ ±² ¸É¥·  ¨ · ¡μÎ¨Ì ³¥¸É ¶μ²Ó§μ-
¢ É¥²¥° ¤²Ö ¢Ò¶μ²´¥´¨Ö Ë¨§¨Î¥¸±¨Ì ¨ ³¥Éμ¤¨Î¥¸±¨Ì ¶·μ£· ³³ ² ¡μ· Éμ·¨¨;

3) μ¡¥¸¶¥Î¨ÉÓ ´  ±μ³¶ÓÕÉ¥·´μ³ ±² ¸É¥·¥ ‹”—Ä‹‚� ¢μ§³μ¦´μ¸ÉÓ ¢´¥¤·¥´¨Ö É¥Ì´μ-
²μ£¨¨ GRID ¢ Ô±¸¶¥·¨³¥´É Ì ¶μ Ë¨§¨±¥ Î ¸É¨Í ¨ Ö¤¥·´μ° Ë¨§¨±¥;

4) ¸μ§¤ ÉÓ ¸¨¸É¥³Ê μ¡¥¸¶¥Î¥´¨Ö ¸μÉ·Ê¤´¨±μ¢ ² ¡μ· Éμ·¨¨ ¢Ò¸μ±μ¸±μ·μ¸É´Ò³ ¤μ¸ÉÊ-
¶μ³ ¢ ²μ± ²Ó´ÊÕ ¸¥ÉÓ �ˆŸˆ, ¢ Éμ³ Î¨¸²¥ ¨ ¡¥¸¶·μ¢μ¤´Ò³;

5) ·¥ ²¨§μ¢ ÉÓ ¢ ² ¡μ· Éμ·¨¨ ¢Ò¸μ±μ± Î¥¸É¢¥´´ÊÕ ¸¨¸É¥³Ê ¶μ¤¤¥·¦±¨ ¢¨¤¥μ±μ´Ë¥-
·¥´Í¨μ´´μ° (VRVS, H323) ¸¢Ö§¨.

Šμ³¶ÓÕÉ¥·´Ò° ±² ¸É¥· ¸ É ±¨³¨ ¢μ§³μ¦´μ¸ÉÖ³¨ ³μ£ ¡Ò ¶μ§¢μ²¨ÉÓ ² ¡μ· Éμ·¨¨ ¸Î¨-
É ÉÓ¸Ö ¤μ¸Éμ°´Ò³ ¶ ·É´¥·μ³ ¢ ¶·μ¢¥¤¥´¨¨ ·Ö¤  ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢, ¶·¥¦¤¥
¢¸¥£μ Å Ô±¸¶¥·¨³¥´Éμ¢ COMPASS ¨ NA-48 ¢ –…��.

„²Ö ¶·¨¤ ´¨Ö ¢¥¤ÊÐ¨³¸Ö · ¡μÉ ³ ¤μ²¦´μ£μ ¸É ÉÊ¸  ¨ μ¡¥¸¶¥Î¥´¨Ö ¨Ì ÌμÉÖ ¡Ò ³¨-
´¨³ ²Ó´Ò³ Ë¨´ ´¸¨·μ¢ ´¨¥³ ¢ ² ¡μ· Éμ·¨¨ ¡Ò² ¶μ¤£μÉμ¢²¥´ ¸¶¥Í¨ ²Ó´Ò° ¶·μ¥±É · §-
¢¨É¨Ö ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ®Š² ¸É¥· · ¸¶·¥¤¥²¥´´μ° ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· -
¸É·Ê±ÉÊ·Ò �ˆŸˆ ¤²Ö ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¶μ Ë¨§¨±¥ Î ¸É¨Í (”-±² ¸É¥·)¯, ¶μ²Ê-
Î¨¢Ï¨° μ¤μ¡·¥´¨¥ �ŠŠ ¶μ Ë¨§¨±¥ Î ¸É¨Í ¨ “Î¥´μ£μ ¸μ¢¥É  �ˆŸˆ ¢ 2004 £. ¨ ¶·¨´ÖÉÒ°
¢ ˆ´¸É¨ÉÊÉ¥ ¤²Ö ·¥ ²¨§ Í¨¨ ¸ ¶¥·¢Ò³ ¶·¨μ·¨É¥Éμ³.

‚ ¦´μ μÉ³¥É¨ÉÓ, ÎÉμ ·¥¸Ê·¸Ò ¸μ§¤ ¢ ¥³μ£μ ¢ ² ¡μ· Éμ·¨¨ ±² ¸É¥·  ¤μ²¦´Ò ¡Ò²¨ ¡ÒÉÓ
¨´É¥£·¨·μ¢ ´Ò ¢ μ¡ÐÊÕ ±μ³¶ÓÕÉ¥·´ÊÕ ¨´Ë· ¸É·Ê±ÉÊ·Ê �ˆŸˆ ¨ ¤μ¸ÉÊ¶´Ò ´¥ Éμ²Ó±μ ¸μ-
É·Ê¤´¨± ³ �ˆŸˆ, ´μ ¨ ¢¸¥³ ÊÎ ¸É´¨± ³ ¤¥°¸É¢ÊÕÐ¨Ì Ô±¸¶¥·¨³¥´Éμ¢ ¨§ ¸É· ´-ÊÎ ¸É´¨Í
�ˆŸˆ ´¥§ ¢¨¸¨³μ μÉ ¨Ì É¥··¨Éμ·¨ ²Ó´μ£μ · ¸¶μ²μ¦¥´¨Ö.

��‡‚ˆ’ˆ… Š�Œ�œ�’…���ƒ� Š‹�‘’…�� ‹”— ‚ 2003Ä2004 ££.

‡  ¶μ²Éμ·  ¶μ¸²¥¤´¨Ì £μ¤  ¢ · §¢¨É¨¨ ±μ³¶ÓÕÉ¥·´μ£μ ±² ¸É¥·  ² ¡μ· Éμ·¨¨ ¤μ¸É¨£-
´ÊÉÒ §´ Î¨É¥²Ó´Ò¥ Ê¸¶¥Ì¨. ‚ ·¥§Ê²ÓÉ É¥ · §¢¨É¨Ö ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò ‹”—Ä‹‚� Î¨-
¸²μ ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ´¥° ±μ³¶ÓÕÉ¥·μ¢ ¢μ§·μ¸²μ ¸ 20 ¤μ 32. 	μ²¥¥ Î¥³ ¢É·μ¥, ¤μ 3,8 K
SI95, ¶μ¢ÒÏ¥´  ¸Ê³³ ·´ Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¨Ì ¶·μÍ¥¸¸μ·μ¢, ¢ Éμ³ Î¨¸²¥ ¸ 0,7 ¤μ
2,4 K SI95 Å ¤²Ö batch-±μ³¶ÓÕÉ¥·μ¢ Å ±μ³¶ÓÕÉ¥·μ¢, ¶·¥¤´ §´ Î¥´´ÒÌ Éμ²Ó±μ ¤²Ö
¶ ±¥É´μ° μ¡· ¡μÉ±¨ § ¤ ´¨° ¶μ²Ó§μ¢ É¥²¥°. 	μ²¥¥ Î¥³ ¢¤¢μ¥, ¸ 3 ¤μ 6,5 T¡ °É, Ê¢¥²¨-
Î¥´  ¥³±μ¸ÉÓ ¤¨¸±μ¢μ° ¶ ³ÖÉ¨, ¤μ¸ÉÊ¶´μ° ¤²Ö ¶μ²Ó§μ¢ É¥²¥°. ‚Ò¸¢μ¡μ¦¤¥´´Ò¥ ¤¢ÊÌ¶·μ-
Í¥¸¸μ·´Ò¥ ±μ³¶ÓÕÉ¥·Ò ´¨§±μ° ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ (¸ Î ¸ÉμÉμ° ¶·μÍ¥¸¸μ·μ¢ 400 MƒÍ)
¶¥·¥¤ ´Ò ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ‹”— ´  · ¡μÎ¨Ì ³¥¸É Ì. �  ±μ³¶ÓÕÉ¥· Ì ¢ÒÎ¨¸²¨É¥²Ó-
´μ° Ë¥·³Ò ‹”—Ä‹‚� Ê¸É ´μ¢²¥´  ¸¨¸É¥³  ¤²Ö · ¡μÉÒ ¸ ¡μ²ÓÏ¨³¨ μ¡Ñ¥³ ³¨ ¤ ´´ÒÌ
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CASTOR [7]; ¶·¥¤²μ¦¥´ ¸¶μ¸μ¡ ¨ ¶·μ¢¥¤¥´μ É¥¸É¨·μ¢ ´¨¥ ¸¨¸É¥³Ò ± ± ¸·¥¤¸É¢  ¨´É¥-
£· Í¨¨ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ·¥¸Ê·¸μ¢ �ˆŸˆ ¶·¨ ·¥Ï¥´¨¨ § ¤ Î μ¡· ¡μÉ±¨ ¨  ´ ²¨§  Ô±¸¶¥-
·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ.

�¸ÊÐ¥¸É¢²¥´ ¶¥·¥¢μ¤ ²μ± ²Ó´μ° ±μ³¶ÓÕÉ¥·´μ° ¸¥É¨ ² ¡μ· Éμ·¨¨ ´  ¨¸¶μ²Ó§μ¢ ´¨¥
μ¡μ·Ê¤μ¢ ´¨Ö Gigabit Ethernet. ‘ ¨¸¶μ²Ó§μ¢ ´¨¨¥³ Ê¸É·μ°¸É¢  Cisco Catalyst 3550 ²μ± ²Ó-
´μ° ±μ³¶ÓÕÉ¥·´μ° ¸¥É¨ �ˆŸˆ μ·£ ´¨§μ¢ ´Ò Î¥ÉÒ·¥ ²μ± ²Ó´Ò¥ ¶μ¤¸¥É¨ ² ¡μ· Éμ·¨¨.
“¢¥²¨Î¥´μ ±μ²¨Î¥¸É¢μ ±μ´¥Î´ÒÌ ¶μ²Ó§μ¢ É¥²¥°, ¶μ²ÊÎ¨¢Ï¨Ì ¢ÒÌμ¤ ¢ ˆ´É¥·´¥É Î¥·¥§
²μ± ²Ó´Ò¥ ¶μ¤¸¥É¨ ‹”—, ¢ Éμ³ Î¨¸²¥ ¢ ±μ·¶Ê¸ Ì ² ¡μ· Éμ·¨¨, ´¥ ¨³¥¢Ï¨Ì ¤μ ÔÉμ£μ
¶μ¤±²ÕÎ¥´¨Ö ± ¸¥É¨.

“¸É ´μ¢²¥´μ ¨ ¶·μÉ¥¸É¨·μ¢ ´μ μ¡μ·Ê¤μ¢ ´¨¥, μ¡¥¸¶¥Î¨¢ ÕÐ¥¥ ¡¥¸¶·μ¢μ¤´o° ¢ÒÌμ¤
μÉ¤¥²Ó´ÒÌ ³μ¡¨²Ó´ÒÌ ¶μ²Ó§μ¢ É¥²¥° ¢ ²μ± ²Ó´ÊÕ ¸¥ÉÓ �ˆŸˆ. „μμ¡μ·Ê¤μ¢ ´Ò ¸¨¸É¥³μ°
¡¥¸¶·μ¢μ¤´μ£μ ¢ÒÌμ¤  ¢ ˆ´É¥·´¥É § ²Ò ¤²Ö ¶·μ¢¥¤¥´¨Ö ¢¨¤¥μ±μ´Ë¥·¥´Í¨° ¨ ¸¥³¨´ -
·μ¢, ±μÉμ·Ò¥, ±·μ³¥ Éμ£μ, μ¸´ Ð¥´Ò ¶μ²´Ò³ ´ ¡μ·μ³ ´¥μ¡Ìμ¤¨³ÒÌ ¶·μ¥±Éμ·μ¢. �É¨
¨§³¥´¥´¨Ö ¶·¨¢¥²¨ ± Éμ³Ê, ÎÉμ ¢¨¤¥μ±μ´Ë¥·¥´Í¨¨ ¢ ² ¡μ· Éμ·¨¨ ¸É ²¨ ´μ·³μ° ¶·¨ ¶·μ-
¢¥¤¥´¨¨ ¸μ¢¥Ð ´¨° É ±¨Ì ±μ²² ¡μ· Í¨°, ± ± NA-48 ¨ COMPASS. � ¶·¨³¥·, ¢ 2003 £. ¨§
67 ¤μ±² ¤μ¢ ¸μÉ·Ê¤´¨±μ¢ ‹”—, ¸¤¥² ´´ÒÌ ´  ¸μ¢¥Ð ´¨ÖÌ ±μ²² ¡μ· Í¨¨ NA-48, 13 ¡Ò²¨
¶·¥¤¸É ¢²¥´Ò ¨§ „Ê¡´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ÔÉμ£μ ¸¥·¢¨¸ ,   §  ¶¥·¢ÊÕ ¶μ²μ¢¨´Ê 2004 £.
É ±¨Ì ¤μ±² ¤μ¢ Ê¦¥ ¸¤¥² ´μ ¡μ²¥¥ ¤¥¸ÖÉ¨.

‘Ì¥³ É¨Î¥¸±¨ ¸μ§¤ ¢ ¥³Ò° ±² ¸É¥· ¨§μ¡· ¦¥´ ´  ·¨¸Ê´±¥. �¸´μ¢´Ò¥ ¸μ¸É ¢²ÖÕÐ¨¥
±² ¸É¥· , · ¸¶μ²μ¦¥´´Ò¥ ¢ · §²¨Î´ÒÌ ±μ·¶Ê¸ Ì ˆ´¸É¨ÉÊÉ , μ¡Ñ¥¤¨´¥´Ò ¢ ² ¡μ· Éμ·-
´Ò¥ ¶μ¤¸¥É¨ μ¶É¨Î¥¸±¨³¨ ²¨´¨Ö³¨ ¸¢Ö§¨ ¨ ¸μ¥¤¨´¥´Ò ¸ Í¥´É· ²Ó´Ò³ Ê§²μ³ μ¶μ·´μ°

‘Ì¥³  ”-±² ¸É¥· 
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¸¥É¨ �ˆŸˆ Î¥·¥§ ±μ³³ÊÉ Éμ· Cisco Catalyst 3550 ± ´ ²μ³ ¸ ¶·μ¶Ê¸±´μ° ¸¶μ¸μ¡´μ¸ÉÓÕ
1 ƒ¡¨É/¸. „μ¸ÉÊ¶ ± Í¥´É· ²Ó´Ò³ ·¥¸Ê·¸ ³ ±² ¸É¥·  ¨ ¢´¥Ï´¨³ ·¥¸Ê·¸ ³ ¸ · ¡μÎ¨Ì ³¥¸É
¶μ²Ó§μ¢ É¥²¥° μ¡¥¸¶¥Î¥´ ± ± ¶μ ¶·μ¢μ¤´Ò³, É ± ¨ ¶μ ¡¥¸¶·μ¢μ¤´Ò³ ± ´ ² ³ ¸¢Ö§¨. ‘¶¥-
Í¨ ²¨§¨·μ¢ ´´ Ö ±μ³¶ÓÕÉ¥·´ Ö Ë¥·³ , ±μ´Ë¥·¥´Í-§ ² ¨ § ² ¤²Ö ¶·μ¢¥¤¥´¨Ö ¢¨¤¥μ±μ´Ë¥-
·¥´Í¨°, ¶μ¤¤¥·¦ ´´Ò¥ ¸μ¢·¥³¥´´Ò³ ¶·μ£· ³³´Ò³ μ¡¥¸¶¥Î¥´¨¥³, ¶μ§¢μ²ÖÕÉ Ê¦¥ ¸¥°Î ¸
¢¥¸É¨ ¨¸¸²¥¤μ¢ É¥²Ó¸±¨¥ · ¡μÉÒ ´  Ê·μ¢´¥ ¢¥¤ÊÐ¨Ì Ë¨§¨Î¥¸±¨Ì Í¥´É·μ¢ ³¨· .

ˆ‘��‹œ‡�‚��ˆ… ‚�‡Œ�†��‘’…‰ ”-Š‹�‘’…��
��ˆ �…˜…�ˆˆ ‡�„�— „…‰‘’‚“�™ˆ• �Š‘�…�ˆŒ…�’�‚

�μ¸É ³μÐ´μ¸É¨ ¢ÒÎ¨¸²¨É¥²Ó´μ° Ë¥·³Ò ¶¥·¸μ´ ²Ó´ÒÌ ±μ³¶ÓÕÉ¥·μ¢ ”-±² ¸É¥·  ¨ ¶μ-
Ö¢²¥´¨¥ ¢ ´¥³ ¸μ¢·¥³¥´´ÒÌ ¸¥·¢¨¸μ¢ μ¡¥¸¶¥Î¨²¨ ¥£μ ±μ´±Ê·¥´Éμ¸¶μ¸μ¡´μ¸ÉÓ ¢ μÉ¤¥²Ó´ÒÌ
§ ¤ Î Ì Ê¦¥ ¢ 2000 £. ’ ±, ´ ¶·¨³¥·, ¨³¥´´μ ¢ ÔÉμ³ £μ¤Ê ´  ±μ³¶ÓÕÉ¥·´μ³ ±μ³¶²¥±¸¥
±² ¸É¥·  ¡Ò²  · §· ¡μÉ ´ , ¶·μÉ¥¸É¨·μ¢ ´  ¨ § ¶ÊÐ¥´  ¢ Ô±¸¶²Ê É Í¨Õ ¶·μ£· ³³  ¸¶¥-
Í¨ ²¨§¨·μ¢ ´´μ£μ ³μ¤¥²¨·μ¢ ´¨Ö Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É  NA-48, μ ±μÉμ·μ° Ê¦¥ ¡Ò²μ
Ê¶μ³Ö´ÊÉμ ¢ÒÏ¥. ‘ ¶μ³μÐÓÕ ÔÉμ° ¶·μ£· ³³Ò ´  ±μ³¶ÓÕÉ¥·´μ° Ë¥·³¥ ”-±² ¸É¥·  ¡Ò²μ
¶·μ¢¥¤¥´μ ¨ ·¥ ²Ó´μ¥ ³μ¤¥²¨·μ¢ ´¨¥, ¢ ±μÉμ·μ³ ¨¸¶μ²Ó§μ¢ ´Ò Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´-
´Ò¥ μ¡Ñ¥³μ³ 10,8 T¡ °É. ‚Ò¤¥²¥´¨¥ ¤²Ö ·¥Ï¥´¨Ö ÔÉμ° § ¤ Î¨ ∼ 50% ¨³¥ÕÐ¥°¸Ö ´  ÉμÉ
³μ³¥´É ³μÐ´μ¸É¨ Ë¥·³Ò ¶μ§¢μ²¨²μ § ¢¥·Ï¨ÉÓ Ê± § ´´Ò¥ · ¡μÉÒ ¢ · §Ê³´Ò¥ ¸·μ±¨ Å
¶·¨³¥·´μ §  É·¨ ³¥¸ÖÍ . �É¨ ¤ ´´Ò¥ ¡Ò²¨ ¥¤¨´¸É¢¥´´Ò³¨, ±μÉμ·Ò¥ ±μ²² ¡μ· Í¨Ö NA-48
¨¸¶μ²Ó§μ¢ ²  ¢ ¶·μÍ¥¸¸¥ ¢ÒÎ¨¸²¥´¨Ö ¸¨¸É¥³ É¨Î¥¸±¨Ì ¶μ£·¥Ï´μ¸É¥° μ¸´μ¢´μ£μ Ë¨§¨Î¥-
¸±μ£μ ·¥§Ê²ÓÉ É  Ô±¸¶¥·¨³¥´É . �Í¥´±  ¦¥ ¢²¨Ö´¨Ö ÔËË¥±Éμ¢ ´ ²μ¦¥´¨Ö ¸²ÊÎ °´μ°  ±-
É¨¢´μ¸É¨, ·¥£¨¸É·¨·Ê¥³μ° ¢ Ô±¸¶¥·¨³¥´É¥ ´¥§ ¢¨¸¨³μ μÉ Ê¸²μ¢¨° É·¨££¥· , ´  ·¥§Ê²ÓÉ ÉÒ
·¥±μ´¸É·Ê±Í¨¨ ¸μ¡ÒÉ¨° ¡Ò²  ¢¶¥·¢Ò¥ ¶μ²ÊÎ¥´  ¨³¥´´μ £·Ê¶¶μ° ¸μÉ·Ê¤´¨±μ¢ �ˆŸˆ,
ÊÎ ¸É¢ÊÕÐ¨Ì ¢ Ô±¸¶¥·¨³¥´É¥.

…Ð¥ μ¤´μ° ¢ ¦´μ° § ¤ Î¥°, ·¥Ï¥´´μ° ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¢μ§³μ¦´μ¸É¥° ”-±² ¸É¥·  ¢
Ô±¸¶¥·¨³¥´É¥ NA-48, Ö¢¨²μ¸Ó ÊÎ ¸É¨¥ ‹”— �ˆŸˆ ¢ ¶·μ¢¥¤¥´¨¨ ¶μ²´μ³ ¸ÏÉ ¡´μ£μ ³μ-
¤¥²¨·μ¢ ´¨Ö Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É  NA-48/2 ¤²Ö ¨¸¸²¥¤μ¢ ´¨Ö ¸¨¸É¥³ É¨Î¥¸±¨Ì ¶μ£·¥Ï-
´μ¸É¥° ¶·¨ ¨§³¥·¥´¨¨  ¸¨³³¥É·¨¨ ¢ · ¸¶ ¤ Ì § ·Ö¦¥´´ÒÌ ± μ´μ¢ ´  É·¨ § ·Ö¦¥´´ÒÌ
¶¨μ´ . Šμμ·¤¨´ Í¨Ö · ¡μÉ ¶μ ¸μ§¤ ´¨Õ ¸μμÉ¢¥É¸É¢ÊÕÐ¥° ¶·μ£· ³³Ò ³μ¤¥²¨·μ¢ ´¨Ö,  
§ É¥³ ¨ ±μμ·¤¨´ Í¨Ö · ¡μÉ ¶μ ¶·μ¢¥¤¥´¨Õ ³ ¸¸μ¢μ£μ ³μ¤¥²¨·μ¢ ´¨Ö ¡Ò²  ¢μ§²μ¦¥´  ±μ²-
² ¡μ· Í¨¥° ´  ¤Ê¡´¥´¸±ÊÕ £·Ê¶¶Ê ÊÎ ¸É´¨±μ¢ Ô±¸¶¥·¨³¥´É . � · ¢´¥ ¸ ¤·Ê£¨³¨ ¶ÖÉÓÕ
¨´¸É¨ÉÊÉ ³¨ �ˆŸˆ ¶·¨´Ö² ÊÎ ¸É¨¥ ¢ ³μ¤¥²¨·μ¢ ´¨¨ (¸ ¶μ¸²¥¤ÊÕÐ¥° ·¥±μ´¸É·Ê±Í¨¥°
¸μ¡ÒÉ¨°) ¨ μ¡¥¸¶¥Î¨² ¶μ²ÊÎ¥´¨¥ 15% μÉ μ¡Ð¥£μ ¥£μ μ¡Ñ¥³  ¢ ¡μ²¥¥ Î¥³ É·¨ ³¨²²¨ ·¤ 
¸μ¡ÒÉ¨° · ¸¶ ¤  § ·Ö¦¥´´ÒÌ ± μ´μ¢. „²Ö ·¥Ï¥´¨Ö ÔÉμ° § ¤ Î¨ ¡Ò²μ ¨¸¶μ²Ó§μ¢ ´μ μ±μ²μ
50% ¢¸¥Ì ·¥¸Ê·¸μ¢ ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò. ‚ μÉ¤¥²Ó´Ò¥ ³μ³¥´ÉÒ ¢ · ¡μÉ¥ ´ Ìμ¤¨²¨¸Ó
¤μ 60 § ¶ÊÐ¥´´ÒÌ ¶ · ²²¥²Ó´μ § ¤ Î. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢¸¥ ¶μ²ÊÎ¥´´Ò¥ ¤ ´´Ò¥ ¶¥-
·¥¤ ´Ò ¢ –…�� ¨ ¤μ¸ÉÊ¶´Ò ÊÎ ¸É´¨± ³ ±μ²² ¡μ· Í¨¨ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö. � ¤ ´´Ò¥ ¢
´ ¨¡μ²¥¥ Ê¶ ±μ¢ ´´μ³ ¢¨¤¥, ´ §Ò¢ ¥³μ³ ¢ ±μ²² ¡μ· Í¨¨ Hyper-‘ompact, μ¡Ñ¥³μ³ ¡μ²¥¥
200 ƒ¡ °É, ¶¥·¥¤ ´Ò ¶μ ±μ³¶ÓÕÉ¥·´Ò³ ¸¥ÉÖ³ ¨§ ¢¸¥Ì ÊÎ ¸É¢ÊÕÐ¨Ì ¢ ¶·μ¢¥¤¥´¨¨ ³μ¤¥-
²¨·μ¢ ´¨Ö Í¥´É·μ¢ ¢ „Ê¡´Ê ¨ § ¶¨¸ ´Ò ´  ¤¨¸±¨ ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò ”-±² ¸É¥·  ¤²Ö
¢¥¤¥´¨Ö ´¥μ¡Ìμ¤¨³μ£μ ¨Ì  ´ ²¨§  ®¤μ³ ¯.

‚ · ³± Ì Ô±¸¶¥·¨³¥´É  COMPASS (NA-58 ´  SPS –…��) ±μ³¶ÓÕÉ¥·´ Ö Ë¥·³  ¨¸-
¶μ²Ó§μ¢ ² ¸Ó ¤²Ö ¶·μ¢¥¤¥´¨Ö · ¡μÉ ¶μ μ¶·¥¤¥²¥´¨Õ ¶·μ¤μ²Ó´μ° ¨ ¶μ¶¥·¥Î´μ° ¶μ²Ö·¨§ -
Í¨¨ Λ- ¨  ´É¨-Λ-£¨¶¥·μ´μ¢, ¤²Ö ¶μ²ÊÎ¥´¨Ö ¨´±²Õ§¨¢´μ° ¸¶¨´μ¢μ°  ¸¨³³¥É·¨¨ A1, ¶μ-
²ÊÎ¥´¨Ö ¶μ²Ê¨´±²Õ§¨¢´μ°  §¨³ÊÉ ²Ó´μ°  ¸¨³³¥É·¨¨,   É ±¦¥ ¤²Ö  ´ ²¨§  · ¡μÉÒ  ¤·μ´-
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´μ£μ ± ²μ·¨³¥É·  Ô±¸¶¥·¨³¥´É  HCAL1. �¡· ¡ ÉÒ¢ ²¨¸Ó ¤ ´´Ò¥, ´ ±μ¶²¥´´Ò¥ ¢ ¸¥ ´¸¥
2002 £. �¡Ð¥¥ ±μ²¨Î¥¸É¢μ μ¡· ¡μÉ ´´ÒÌ ¸μ¡ÒÉ¨° ¸μ¸É ¢¨²μ ∼ 6 ·107 ¶·¨ ¸·¥¤´¥° ¸±μ·μ-
¸É¨ μ¡· ¡μÉ±¨ μ¤´μ£μ ¸μ¡ÒÉ¨Ö ´  μÉ¤¥²Ó´μ³ ±μ³¶ÓÕÉ¥·¥ Ë¥·³Ò 0,002 ¸. �·¨ ·¥Ï¥´¨¨
Ê± § ´´ÒÌ § ¤ Î ¨¸¶μ²Ó§μ¢ ´μ μ±μ²μ 800 ƒ¡ °É ¤¨¸±μ¢μ£μ ¶·μ¸É· ´¸É¢ , 30 % ±μÉμ·μ£μ
§ ´Ö²¨ Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥, 70% Å ·¥§Ê²ÓÉ ÉÒ ³μ¤¥²¨·μ¢ ´¨Ö. �μ²ÊÎ¥´´Ò¥ Ë¨-
§¨Î¥¸±¨¥ ·¥§Ê²ÓÉ ÉÒ ¤μ²μ¦¥´Ò ± ± ´  · ¡μÎ¨Ì ¸μ¢¥Ð ´¨ÖÌ ±μ²² ¡μ· Í¨¨ COMPASS,
É ± ¨ ´  ·Ö¤¥ ³¥¦¤Ê´ ·μ¤´ÒÌ ±μ´Ë¥·¥´Í¨° (¸³., ´ ¶·¨³¥·, [8, 9]).

‡´ Î¨É¥²Ó´Ò° ·¥¸Ê·¸ ”-±² ¸É¥·  ¨¸¶μ²Ó§Ê¥É¸Ö Ô±¸¶¥·¨³¥´É Éμ· ³¨ ¶·¨  ´ ²¨§¥ ¤ ´-
´ÒÌ ¨ ³μ¤¥²¨·μ¢ ´¨¨ Ô±¸¶¥·¨³¥´É  �Š‘—��Œ. �· ±É¨Î¥¸±¨ ¢¸¥ ¶μ¸²¥¤´¨¥ ·¥§Ê²ÓÉ ÉÒ,
¶μ²ÊÎ¥´´Ò¥ ¢ ÔÉμ³ Ô±¸¶¥·¨³¥´É¥ ¶·¨ ¨¸¸²¥¤μ¢ ´¨¨ ·μ¦¤¥´¨Ö φ-³¥§μ´μ¢, ¨§ÊÎ¥´¨¨ ±μ··¥-
²ÖÍ¨° ¶·¨ ·μ¦¤¥´¨¨ ¨¤¥´É¨Î´ÒÌ ¡μ§μ´μ¢ ¨ ¨¸¸²¥¤μ¢ ´¨¨ ¶·μÍ¥¸¸μ¢ ·μ¦¤¥´¨Ö ¨ · ¸¶ ¤ 
£¨¶¥·μ´μ¢ ¨  ´É¨£¨¶¥·μ´μ¢, ¸¢Ö§ ´Ò ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ §´ Î¨É¥²Ó´μ£μ ¢ÒÎ¨¸²¨É¥²Ó´μ£μ
·¥¸Ê·¸  Ë¥·³Ò ¨ ¨´Ë· ¸É·Ê±ÉÊ·´ÒÌ ¢μ§³μ¦´μ¸É¥° ±² ¸É¥· . –¥²Ò° ·Ö¤ · ¸Î¥Éμ¢ ¶μ ¶·μ-
£· ³³¥ ¨§ÊÎ¥´¨Ö B-Ë¨§¨±¨ ¢ Ô±¸¶¥·¨³¥´É Ì ´  LHC ¨ HERA ¶μ ³μ¤¥²¨·μ¢ ´¨Õ ´μ¢ÒÌ
¤¥É¥±Éμ·μ¢ ¤²Ö ¶·μ¢¥¤¥´¨Ö Ô±¸¶¥·¨³¥´Éμ¢ ´  ±μ²² °¤¥· Ì ´μ¢μ£μ É¨¶ , ´¥ É·¥¡ÊÕÐ¨Ì
Ô±¸É·¥³ ²Ó´ÒÌ ±μ³¶ÓÕÉ¥·´ÒÌ ·¥¸Ê·¸μ¢, ¡Ò² É ±¦¥ Ê¸¶¥Ï´μ ¢Ò¶μ²´¥´ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³
¢μ§³μ¦´μ¸É¥° ±μ³¶ÓÕÉ¥·´μ° Ë¥·³Ò ¨ ±² ¸É¥·  ¢ Í¥²μ³.

Š·Ê£ ¶μ²Ó§μ¢ É¥²¥° ±μ³¶ÓÕÉ¥·´μ° ¨´Ë· ¸É·Ê±ÉÊ·Ò ”-±² ¸É¥·  ¶μ¸ÉμÖ´´μ · ¸Ï¨·Ö-
¥É¸Ö ¸ ·μ¸Éμ³ ¥£μ ¶μÉ¥´Í¨ ²  ¨ ±μ³¶ÓÕÉ¥·´ÒÌ ³μÐ´μ¸É¥°, ¤ ²Ó´¥°Ï¥¥ ´ · Ð¨¢ ´¨¥
±μÉμ·ÒÌ ¸ μ¤´μ¢·¥³¥´´Ò³ · ¸Ï¨·¥´¨¥³ ¸μ¶·μ¢μ¦¤ ¥³ÒÌ ´μ¢ÒÌ ¨ ¶μ¤¤¥·¦¨¢ ¥³ÒÌ ¸¥·-
¢¨¸μ¢ ¤¥² ¥É ÔÉμÉ ·¥¸Ê·¸ ¢¸¥ ¡μ²¥¥ ¶·¨¢²¥± É¥²Ó´Ò³ ± ± ¤²Ö · ¡μÉ ÕÐ¨Ì, É ± ¨ ¤²Ö
¶μÉ¥´Í¨ ²Ó´ÒÌ ¶μ²Ó§μ¢ É¥²¥°.
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