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‚ · ¡μÉ¥ ¸Ëμ·³Ê²¨·μ¢ ´  ±μ´Í¥¶Í¨Ö: μ¡μ§´ Î¥´Ò ¶·¨´Í¨¶Ò, μ¡· §ÊÕ-
Ð¨¥ ± ·± ¸, μ¶·¥¤¥²¥´Ò ¶·μ¡²¥³Ò, ¸²¥¤ÊÕÐ¨¥ ¨§ ¶·¨´Í¨¶μ¢, ¨ ¸¢Ö§ ´´Ò¥ ¸
´¨³¨ § ¤ Î¨, ¶μ¸É·μ¥´Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ (´¥)Ëμ·³ ²¨§μ¢ ´´Ò¥ ³μ¤¥²¨ ¢¥·Ì-
´¥£μ ¨ ´¨¦´¥£μ Ê·μ¢´¥° ´μ¢μ° Ê´¨¢¥·¸ ²Ó´μ° ¸¨¸É¥³Ò (RUSEEP) Ô±¸¶¥·É´μ°
μÍ¥´±¨ ÔËË¥±É¨¢´μ¸É¨ É¥³ É¨Î¥¸±¨Ì ´ ÊÎ´μ-¶·¨±² ¤´ÒÌ ¶·μ£· ³³´ÒÌ ¶ ±¥Éμ¢.
‚Ò¶μ²´¥´  ´ ²¨§ ¢ · ³± Ì RUSEEP ¸μ¸ÉμÖ´¨Ö ¸μ¢·¥³¥´´ÒÌ ´ ¨¡μ²¥¥ ¨§¢¥¸É-
´ÒÌ ´ ÊÎ´μ-¶·¨±² ¤´ÒÌ ¶ ±¥Éμ¢,   É ±¦¥ ´μ¢μ£μ, ¸μ§¤ ¢ ¥³μ£μ ¢ �ˆŸˆ ¶ ±¥É 
JINREISPACK ¤²Ö ·¥Ï¥´¨Ö ¸¶¥±É· ²Ó´μ° ¶·μ¡²¥³Ò ¢ ²¨´¥°´μ°  ²£¥¡·¥.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ � ÊÎ´μ³ Í¥´É·¥ ¶·¨±² ¤´ÒÌ ¨¸¸²¥¤μ¢ ´¨° �ˆŸˆ.
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Principles of RUSEEP and the JINREISPACK Package

In this work we formulate the main concepts underlying the new universal expert
system RUSEEP for benchmarking the performance of a class of scientiˇc software
packages. More precisely, we outline the principles the system is built upon, discuss
arising issues and problems, related to them, and provide the analysis of the front
end and back end models of the new benchmark. The results of the RUSEEP tests
performed on several modern software packages as well as the novel JINR-based
linear algebra system for the solution of the spectral problem called JINREISPACK
are presented.

The investigation has been performed at the Scientiˇc Center of Applied Research,
JINR.
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‚‚…„…�ˆ…

‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¸ÊÐ¥¸É¢Ê¥É ³´μ¦¥¸É¢μ ´ ÊÎ´μ-¶·¨±² ¤´ÒÌ É¥³ É¨-
Î¥¸±¨Ì ¶·μ£· ³³´ÒÌ ¶ ±¥Éμ¢. — ¸Éμ ¢μ§´¨± ¥É ¶· ±É¨Î¥¸± Ö ´¥μ¡Ìμ¤¨³μ¸ÉÓ
¢Ò¡μ·  ¨§ μ¤´μÉ¨¶´ÒÌ (¶μ ´ ÊÎ´μ° ¶·μ¡²¥³ É¨±¥) ¶ ±¥Éμ¢ ´ ¨¡μ²¥¥ μ¶É¨-
³ ²Ó´μ£μ ¤²Ö Î¨¸²¥´´μ£μ ·¥Ï¥´¨Ö ±μ´±·¥É´μ° ´ ÊÎ´μ° § ¤ Î¨. � ´¥¥ (¸³.,
´ ¶·¨³¥·, [1, 2]) É ±μ° ¢Ò¡μ· ³μ¦´μ ¡Ò²μ μ¸ÊÐ¥¸É¢¨ÉÓ ´  μ¸´μ¢¥  ´ ²¨§ 
¸¨¸É¥³ É¨§¨·μ¢ ´´ÒÌ (¶μ μ¶·¥¤¥²¥´´Ò³ ¨ Î ¸Éμ ´¥ ¸μ¢¶ ¤ ÕÐ¨³ ±·¨É¥·¨Ö³)
¤ ´´ÒÌ μ ®¶·μË¥¸¸¨μ´ ²Ó´ÒÌ¯ ¢μ§³μ¦´μ¸ÉÖÌ ¨ μ¡ μ¸μ¡¥´´μ¸ÉÖÌ ¸É·Ê±ÉÊ·´μ°
μ·£ ´¨§ Í¨¨ ¡μ²ÓÏμ£μ Î¨¸²  ± ± μ¤´μÉ¥³ É¨Î¥¸±¨Ì, É ± ¨ · §´μÉ¥³ É¨Î¥¸±¨Ì
¶ ±¥Éμ¢. ‚ ²¨É¥· ÉÊ·¥ ¤μ ´ ¸ÉμÖÐ¥£μ ¢·¥³¥´¨ ´¥ ¡Ò²  ¸Ëμ·³Ê²¨·μ¢ ´  ¥¤¨-
´ Ö ±μ´Í¥¶Í¨Ö ³´μ£μ±·¨É¥·¨ ²Ó´μ° ¸¨¸É¥³Ò μÍ¥´±¨ ÔËË¥±É¨¢´μ¸É¨ É ±¨Ì
¶ ±¥Éμ¢. “Î¨ÉÒ¢ Ö, ÎÉμ ¸¶¥Í¨Ë¨±Ê ¶ ±¥Éμ¢ μ¶·¥¤¥²Ö¥É ¸μ¡¸É¢¥´´μ ´ ÊÎ´ Ö
¶·μ¡²¥³ ,   μ¸É ²Ó´Ò¥ Ô²¥³¥´ÉÒ ¶ ±¥Éμ¢ ¢μ ³´μ£μ³ ³μ£ÊÉ ¡ÒÉÓ μ¤´μÉ¨¶-
´Ò³¨, ¥¸É¥¸É¢¥´´μ ¶μ¸É ¢¨ÉÓ § ¤ ÎÊ · §· ¡μÉ±¨ μ¸´μ¢´ÒÌ ¶·¨´Í¨¶μ¢ ¨ ËÊ´±-
Í¨μ´ ²Ó´ÒÌ Ô²¥³¥´Éμ¢ ¥¤¨´μ° ¸¨¸É¥³Ò Ô±¸¶¥·É´μ° μÍ¥´±¨ É¥³ É¨Î¥¸±¨Ì
´ ÊÎ´μ-¶·¨±² ¤´ÒÌ ¶·μ£· ³³´ÒÌ ¶ ±¥Éμ¢ RUSEEP (Russian born Universal
System of Expert Evaluation of Packages).

ˆ¤¥Ö ¶μ¸É ´μ¢±¨ ¨ ·¥Ï¥´¨Ö É ±μ° § ¤ Î¨ ¢μ§´¨±²  ¢ ¶·μÍ¥¸¸¥ ¶·μ¢¥-
¤¥´¨Ö  ´ ²¨§  ¸μ¢·¥³¥´´μ£μ ¸μ¸ÉμÖ´¨Ö ¶ ±¥Éμ¢ ¶μ ¸¶¥±É· ²Ó´μ° ¶·μ¡²¥³¥.
�´ ²¨§¨·ÊÖ ¨§¢¥¸É´Ò¥ ¶ ±¥ÉÒ ¶μ ¤ ´´μ° ´ ÊÎ´μ° ¶·μ¡²¥³¥, ³Ò μ¡´ ·Ê¦¨²¨,
ÎÉμ ¢μ ³´μ£¨Ì ¨§ ´¨Ì ²¨ÏÓ ®Ê£ ¤Ò¢ ÕÉ¸Ö¯ μÉ¤¥²Ó´Ò¥ Ô²¥³¥´ÉÒ ¥¤¨´μ° ¸¨-
¸É¥³Ò, ´μ ¸ ³  ¸¨¸É¥³  ¢ Í¥²μ³ ´¥ μ¶·¥¤¥²¥´ . ˆÉμ£¨ ÔÉμ£μ  ´ ²¨§ ,   É ±¦¥
¶¥·¢μ´ Î ²Ó´μ° ¶μ¶ÒÉ±¨ μ¶·¥¤¥²¥´¨Ö μ¸´μ¢´ÒÌ Ô²¥³¥´Éμ¢ ¥¤¨´μ° ¸¨¸É¥³Ò ¨
Ëμ·³Ê²¨·μ¢±¨ ¸¢Ö§ ´´ÒÌ ¸ ´¨³¨ § ¤ Î ¶μ¤·μ¡´μ ¨§²μ¦¥´Ò ¢ · ¡μÉ Ì [3, 4].

“Î¨ÉÒ¢ Ö ·¥§Ê²ÓÉ ÉÒ Ê± § ´´ÒÌ · ¡μÉ,   É ±¦¥ ´¥±μÉμ·Ò¥ ³¥Éμ¤μ²μ£¨Î¥-
¸±¨¥ ¶·¨¥³Ò  ´ ²¨§  ¶ ±¥Éμ¢, ¨¸¶μ²Ó§μ¢ ´´Ò¥ ¢ [1, 2], ´ ³ Ê¤ ²μ¸Ó ®μ¡´ -
·Ê¦¨ÉÓ¯ ¨ ¸Ëμ·³Ê²¨·μ¢ ÉÓ ¶·¨´Í¨¶Ò, ÊÉμÎ´¨ÉÓ ¶μ´ÖÉ¨Ö μ¸´μ¢´ÒÌ Ô²¥³¥´-
Éμ¢ (¶·μ¡²¥³) ¨ § ¤ Î RUSEEP. ŒÒ ¶μ-¶·¥¦´¥³Ê ¶·¨¤¥·¦¨¢ ²¨¸Ó ¶·¨ ÔÉμ³
¸²¥¤ÊÕÐ¥° μÎ¥¢¨¤´μ° (¤²Ö ²Õ¡μ£μ, ±Éμ ¶· ±É¨Î¥¸±¨ · ¡μÉ ¥É ¸ ¶ ±¥É ³¨)
¨¸É¨´Ò. �·¥¦¤¥ Î¥³ · §· ¡ ÉÒ¢ ÉÓ ´μ¢Ò¥ ³μ¤Ê²¨ ¨ Í¥²Ò¥ ¶ ±¥ÉÒ ¶μ Éμ°
¨²¨ ¨´μ° ´ ÊÎ´μ° ¶·μ¡²¥³ É¨±¥, ¦¥² É¥²Ó´μ ± ± ³μ¦´μ ¡μ²ÓÏ¥ ¨¸¶μ²Ó§μ-
¢ ÉÓ Ê¦¥ £μÉμ¢Ò¥ ³μ¤Ê²¨ ¨§¢¥¸É´ÒÌ ¶·¨±² ¤´ÒÌ ¶ ±¥Éμ¢. �Éμ μ¡Ê¸²μ¢²¥´μ
É¥³, ÎÉμ · §· ¡μÉ±  ´μ¢ÒÌ ³¥Éμ¤μ¢ ¨ ¶·μ£· ³³´ÒÌ ³μ¤Ê²¥° ¨ ¨Ì ¢¸¥¸Éμ-
·μ´´¥¥ É¥¸É¨·μ¢ ´¨¥ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¸²μ¦´ÊÕ ´ ÊÎ´ÊÕ ¶·μ¡²¥³Ê. �´ 
·¥Ï ¥É¸Ö, ± ± ¶· ¢¨²μ, ¡μ²ÓÏ¨³¨ ±μ²²¥±É¨¢ ³¨ ¢Ò¸μ±μ±¢ ²¨Ë¨Í¨·μ¢ ´´ÒÌ
³ É¥³ É¨±μ¢ ¨ ¶·μ£· ³³¨¸Éμ¢ ¢ É¥Î¥´¨¥ ³´μ£¨Ì ²¥É ¨´É¥´¸¨¢´μ° · ¡μÉÒ (¸³.,
´ ¶·¨³¥·,  ´ ²¨§ ¢ [3]). �¤´ ±μ ´μ¢Ò¥ ´ ÊÎ´Ò¥ § ¤ Î¨, ¢ Î ¸É´μ¸É¨ ¢ É¥μ-
·¥É¨Î¥¸±μ° ¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ë¨§¨±¥ [5, 6], ¨ ´μ¢Ò¥ ¨´Ëμ·³ Í¨μ´´Ò¥
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É¥Ì´μ²μ£¨¨ ¢Ò¤¢¨£ ÕÉ ¡μ²¥¥ ¦¥¸É±¨¥ É·¥¡μ¢ ´¨Ö ± ± ± Î¨¸²¥´´Ò³  ²£μ·¨É-
³ ³, É ± ¨ ± ± Î¥¸É¢¥´´μ ´μ¢Ò³ ¶·μ£· ³³´Ò³ ¶·μ¤Ê±É ³. �μ ÔÉμ° ¶·¨Î¨´¥
¸μ§¤ ´¨Õ, ´ ¶·¨³¥·, ¶ ±¥É  JINREISPACK ¶μ ¸¶¥±É· ²Ó´μ° ¶·μ¡²¥³¥ ¶·¥¤-
Ï¥¸É¢μ¢ ² ËÊ´¤ ³¥´É ²Ó´Ò°  ´ ²¨§ ¸μ¢·¥³¥´´μ£μ ¸μ¸ÉμÖ´¨Ö ¶·μ¡²¥³Ò. ‚¸¥
¸± § ´´μ¥ ¨ μ¡Ê¸² ¢²¨¢ ¥É  ±ÉÊ ²Ó´μ¸ÉÓ § ¤ Î¨ · §· ¡μÉ±¨ RUSEEP.

1. Š��–…�–ˆŸ (��ˆ�–ˆ�›, ����‹…Œ›, Œ�„…‹ˆ ˆ ‡�„�—ˆ)
RUSEEP (� ��‘’���‚Š… (�…)”��Œ�‹ˆ‡�‚����‰ ‡�„�—ˆ
��‡����’Šˆ “�ˆ‚…�‘�‹œ��‰ �Š‘�…�’��‰ ‘ˆ‘’…Œ›)

„²Ö ¨§²μ¦¥´¨Ö ¸ÊÉ¨ ±μ´Í¥¶Í¨¨ RUSEEP Ê¸²μ¢¨³¸Ö (¢ ¸μμÉ¢¥É¸É¢¨¨ ¸
�·¨²μ¦¥´¨¥³) ¶μ´¨³ ÉÓ μ¸´μ¢´Ò¥ ¥¥ Ô²¥³¥´ÉÒ ¢ ¸³Ò¸²¥ Ê± § ´´μ£μ ´¨¦¥.

‚μ-¶¥·¢ÒÌ, ¡Ê¤¥³ ¶μ´¨³ ÉÓ: ¶μ¤ ¶·¨´Í¨¶μ³ Å ¥£μ μ¸´μ¢μ¶μ² £ ÕÐ¥¥
¶¥·¢μ´ Î ²μ (² É.), ¶μ¤ ¶·μÍ¥¸¸μ³ Å ¸μ¢μ±Ê¶´μ¸ÉÓ ¶μ¸²¥¤μ¢ É¥²Ó´ÒÌ ¤¥°-
¸É¢¨°. . . (² É.), ¶μ¤ Ô±¸¶¥·¨³¥´Éμ³ Ä ³¥Éμ¤ ¶μ§´ ´¨Ö. . . (² É.), ¶μ¤ ³μ¤¥-
²ÓÕ Å ¸μ§¤ ¢ ¥³μ¥ Î¥²μ¢¥±μ³ ¶μ¤μ¡¨¥ ¨§ÊÎ ¥³ÒÌ μ¡Ñ¥±Éμ¢. . . (² É.), ¶μ¤
± ·± ¸μ³ Å ¸±¥²¥É. . . (Ë· ´Í.), ¶μ´¨³ ÉÓ É ±¦¥: ¶·μ¡²¥³Ê ¢ Ï¨·μ±μ³ ¸³Ò¸²¥
± ± ¸²μ¦´Ò° É¥μ·¥É¨Î¥¸±¨° ¨²¨ ¶· ±É¨Î¥¸±¨° ¢μ¶·μ¸. . . (£·¥Î.), ¸Ì¥³Ê Å ± ±
μ¶¨¸ ´¨¥, ¨§²μ¦¥´¨¥ Î¥£μ-²¨¡μ ¢ μ¡Ð¨Ì, £² ¢´ÒÌ Î¥·É Ì (£·¥Î.) ¨ § ¤ ÎÊ Å
± ± ¢μ¶·μ¸, É·¥¡ÊÕÐ¨° ·¥Ï¥´¨Ö. . .

‚μ-¢Éμ·ÒÌ, ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·¨´ÖÉμ° ¢ÒÏ¥ É¥·³¨´μ²μ£¨¥°, ¡Ê¤¥³ ´ -
§Ò¢ ÉÓ ¸μ¡¸É¢¥´´μ ¶·μÍ¥¸¸ É¥¸É¨·μ¢ ´¨Ö ± ±μ£μ-²¨¡μ ¶·μ£· ³³´μ£μ ¶ ±¥É 
¶μ RUSEEP ®¶ ±¥É´Ò³¯ Ô±¸¶¥·¨³¥´Éμ³ (¢¸Õ¤Ê ´¨¦¥ ¶μ É¥±¸ÉÊ ¶·μ¸Éμ Ô±¸-
¶¥·¨³¥´É). ’μ£¤  ÊÎ ¸É´¨± ³¨ (Ô²¥³¥´É ³¨) ÔÉμ£μ Ô±¸¶¥·¨³¥´É  Ö¢²ÖÕÉ¸Ö:
Î¥²μ¢¥± (¨¸¸²¥¤μ¢ É¥²Ó, ¶μ²Ó§μ¢ É¥²Ó), ¥£μ § ¤ Î  (¢ Ê§±μ³ ¨²¨ Ï¨·μ±μ³
¸³Ò¸²¥), ¥£μ ±μ³¶ÓÕÉ¥· (¸ μ¶¥· Í¨μ´´μ° ¸¨¸É¥³μ° ¨  ¶¶ · É´μ° ¶² ÉËμ·-
³μ°), É¥¸É¨·Ê¥³Ò° ¶ ±¥É, μ¶¥· Í¨μ´´ Ö ¸¨¸É¥³  ¸ ³μ° RUSEEP.

�Î¥¢¨¤´μ, ÎÉμ ± ¦¤Ò° ¨§ ¶¥·¥Î¨¸²¥´´ÒÌ ¢ÒÏ¥ Ô²¥³¥´Éμ¢ Ô±¸¶¥·¨³¥´É 
¢ ¸¢μÕ μÎ¥·¥¤Ó ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¸²μ¦´¥°ÏÊÕ Ô±¸¶¥·¨³¥´É ²Ó´ÊÕ ¸¨¸É¥³Ê,
´¥ ¶μÌμ¦ÊÕ ´  ²Õ¡ÊÕ ¤·Ê£ÊÕ. � ¶·¨³¥·, É¥Ì´¨Î¥¸± Ö ±μ³ ´¤  ²Õ¡μ° μ¶¥-
· Í¨μ´´μ° ¸¨¸É¥³Ò ¢ μ¡Ð¥³ ¸²ÊÎ ¥ ¶·¨´Í¨¶¨ ²Ó´μ μÉ²¨Î ¥É¸Ö μÉ ¶·μ£· ³³
¸μ¡¸É¢¥´´μ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ  ²£μ·¨É³μ¢ ¨ É. ¤.

‚-É·¥ÉÓ¨Ì, ¡Ê¤¥³ ¸Î¨É ÉÓ, ¸ ÊÎ¥Éμ³ ¸± § ´´μ£μ ¢ÒÏ¥, ¢¥¸Ó Ô±¸¶¥·¨³¥´É
´¥ (¸² ¡μ)Ëμ·³ ²¨§μ¢ ´´Ò³, ÌμÉÖ μÉ¤¥²Ó´Ò¥ ¥£μ ¸μ¸É ¢²ÖÕÐ¨¥, ´ ¶·¨³¥·
¶·μ¢¥·±  ± Î¥¸É¢  Î¨¸²¥´´ÒÌ  ²£μ·¨É³μ¢, Å ¢¶μ²´¥ Ëμ·³ ²¨§Ê¥³ Ö § ¤ Î .
�μ Ê± § ´´μ° ¶·¨Î¨´¥ ´  ´ ¸ÉμÖÐ¥³ ÔÉ ¶¥ · §· ¡μÉ±¨ · §´ÒÌ Ê·μ¢´¥° ³μ-
¤¥²¨ Ô±¸¶¥·É´μ° ¸¨¸É¥³Ò RUSEEP ¤ ²¥¥ ¢ ÔÉμ° · ¡μÉ¥ ¸Ëμ·³Ê²¨·μ¢ ´Ò
¶·¨´Í¨¶Ò, ¢Ò¤¥²¥´Ò ¶·μ¡²¥³Ò ¨ · §· ¡μÉ ´  ¶·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  (³μ¤¥²Ó
¢¥·Ì´¥£μ Ê·μ¢´Ö),   É ±¦¥ £¥´¥·¨·Ê¥³Ò¥ ¶·μ¡²¥³ ³¨ § ¤ Î¨ (É. ¥. μÉ¤¥²Ó´Ò¥
¸μ¸É ¢²ÖÕÐ¨¥ ³μ¤¥²¨ ´¨¦´¥£μ Ê·μ¢´Ö) RUSEEP. ˆ§ ·¥§Ê²ÓÉ Éμ¢, ¶·¥¤¸É -
¢²¥´´ÒÌ ´¨¦¥ ´  ·¨¸Ê´± Ì, ²¥£±μ Ê¸³μÉ·¥ÉÓ ¥¸É¥¸É¢¥´´ÊÕ ¨¤¥Õ ®§ ·μ¦¤¥-
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�¨¸. 1

´¨Ö¯ ¶·¨´Í¨¶μ¢, Ëμ·³Ê²¨·μ¢±¨ ¶·μ¡²¥³ ¨ £¥´¥· Í¨¨ § ¤ Î RUSEEP. ’ ±
¥¸É¥¸É¢¥´´Ò¥ ±μ³¡¨´ Í¨¨ ¶·μ¡²¥³, Ì · ±É¥·´ÒÌ ¤²Ö μÉ¤¥²Ó´ÒÌ Ô²¥³¥´Éμ¢
(²¨¡μ ¨Ì ¸μ¸É ¢²ÖÕÐ¨Ì) Ô±¸¶¥·¨³¥´É , μ¡Ñ¥¤¨´ÖÕÉ¸Ö ¢ ¶·¨´Í¨¶Ò. � ¶·¨-
³¥·, É ± ®§ ·μ¦¤ ¥É¸Ö¯ ¶·¨´Í¨¶ ®μ§ ¤ Î¥´´μ£μ¯ ¶μ²Ó§μ¢ É¥²Ö ¨ É. ¤. ‘ ³¨ ¦¥
Ô²¥³¥´ÉÒ Ô±¸¶¥·¨³¥´É  (²¨¡μ ¨Ì ¢ ¦´¥°Ï¨¥ ¸μ¸É ¢´Ò¥ Î ¸É¨) Ëμ·³¨·ÊÕÉ
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�¨¸. 2
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�¨¸. 3
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�¨¸. 4
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�¨¸. 5

¶·μ¡²¥³Ò. � ¶·¨³¥·, É ± ¶μÖ¢²Ö¥É¸Ö ¶·μ¡²¥³  Å ¡¨¡²¨μÉ¥±  Î¨¸²¥´´ÒÌ
É¥¸Éμ¢ (¢μ§³μ¦´μ¸ÉÓ ¥¥ ¶μ¶μ²´¥´¨Ö) ¢ ¶·¨´Í¨¶¥ (¸· ¢´¨É¥²Ó´μ£μ)  ´ ²¨§ .
ˆ§ ¶·μ¡²¥³, ¢ ¸¢μÕ μÎ¥·¥¤Ó, ¢μ§´¨± ÕÉ § ¤ Î¨ RUSEEP. � ¶·¨³¥·, § ¤ Î 
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�¨¸. 6

¶·¥¤μ¸É ¢²¥´¨Ö ¶μ²Ó§μ¢ É¥²Õ ·¥¦¨³  ®¶μ¤¸± §±¨¯ ¤²Ö ¢Ò¡μ·  μ¶É¨³ ²Ó´μ°
É· ¥±Éμ·¨¨ ·¥Ï¥´¨Ö § ¤ Î¨ ¢ÒÉ¥± ¥É ¨§ ¶·μ¡²¥³Ò: ¨´É¥²²¥±ÉÊ ²Ó´Ò° ¶ ±¥É-
´Ò°  ´ ²¨§ Éμ· ¶·¨´Í¨¶  ®μ§ ¤ Î¥´´μ£μ¯ ¶μ²Ó§μ¢ É¥²Ö.

ˆ, ´ ±μ´¥Í, ¢ § ±²ÕÎ¥´¨¥ ÔÉμ£μ · §¤¥²  μÉ³¥É¨³, ÎÉμ ¶·¥¤¸É ¢²¥´´ Ö ¢¥·-
¸¨Ö RUSEEP Ê¤μ¢²¥É¢μ·Ö¥É ¶·¨´Í¨¶ ³ ¨¥· ·Ì¨¨, É. ¥. ¢§ ¨³μ¤¥°¸É¢¨Ö ³μ¤¥²¨
¢¥·Ì´¥£μ Ê·μ¢´Ö ¸ ¸μ¸É ¢²ÖÕÐ¨³¨ ³μ¤¥²Ö³¨ ´¨¦´¥£μ Ê·μ¢´Ö. �  ·¨¸. 1 ¶·¥¤-
¸É ¢²¥´  ³μ¤¥²Ó ¢¥·Ì´¥£μ,   ´  ·¨¸. 2Ä6 Å ¸μ¸É ¢²ÖÕÐ¨¥ ³μ¤¥²¨ ´¨¦´¥£μ
Ê·μ¢´¥° RUSEEP. �·¥¤²μ¦¥´´ Ö ³¥Éμ¤μ²μ£¨Ö ¶μ¸É·μ¥´¨Ö ³μ¤¥²¨ RUSEEP
¶μ§¢μ²Ö¥É ÊÉμÎ´ÖÉÓ ¨ ¶μ¶μ²´ÖÉÓ § ¤ Î¨ ¸μ¸É ¢²ÖÕÐ¨Ì ³μ¤¥²¥° ´¨¦´¥£μ Ê·μ¢-
´Ö, ´¥ ´ ·ÊÏ Ö ¢ Í¥²μ³ ¢¸¥° ¸É·Ê±ÉÊ·Ò RUSEEP.
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2. ���‹ˆ‡ ‚ ��ŒŠ�• RUSEEP ‘�‚�…Œ…��›•
Œ�’…Œ�’ˆ—…‘Šˆ• ��Š…’�‚ „‹Ÿ �…˜…�ˆŸ

‘�…Š’��‹œ��‰ ����‹…Œ›. —ˆ‘‹…��›… �Š‘�…�ˆŒ…�’›

‚ ± Î¥¸É¢¥ ¶·¨³¥·  ¶·¨³¥´¥´¨Ö ¶·¨¢¥¤¥´´μ° ¢ÒÏ¥ RUSEEP · ¸¸³μÉ·¨³
¸¶¥±É· ²Ó´ÊÕ ¶·μ¡²¥³Ê. ‚ ¶μ¤ ¢²ÖÕÐ¥³ ¡μ²ÓÏ¨´¸É¢¥ ¶ ±¥Éμ¢ ¶μ ¸¶¥±É· ²Ó-
´μ° ¶·μ¡²¥³¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö, ± ± ¨§¢¥¸É´μ,  ²£μ·¨É³Ò, μ¶Ê¡²¨±μ¢ ´´Ò¥ ¢ [7].
�É  ¶μ¤¡μ·±  · ¡μÉ · §²¨Î´ÒÌ  ¢Éμ·μ¢ Ö¢²Ö¥É¸Ö ¸¢μ¥£μ ·μ¤  ®¡¨¡²¨¥°¯ ¢
¤ ´´μ° μ¡² ¸É¨. �´  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¸μ¡· ´¨¥ ¶·μÍ¥¤Ê·, ´ ¶¨¸ ´´ÒÌ
´  Ö§Ò± Ì  ²£μ² ¨ Ëμ·É· ´, ¢³¥¸É¥ ¸ ´¥μ¡Ìμ¤¨³Ò³¨ ±μ³³¥´É ·¨Ö³¨ ¶μ ¶μ-
¢μ¤Ê ³¥Éμ¤μ¢ ¨ ¢ ¦´Ò³¨ ¢ÒÎ¨¸²¨É¥²Ó´Ò³¨ ¤¥É ²Ö³¨. “³¥¸É´μ §¤¥¸Ó μÉ³¥-
É¨ÉÓ [2], ÎÉμ, ± ± ¶· ¢¨²μ, · §· ¡μÉ±  ¶ ±¥Éμ¢ §´ Î¨É¥²Ó´μ μÉ¸É ¥É μÉ ¨³¥-
ÕÐ¨Ì¸Ö ´  ®³ É¥³ É¨Î¥¸±μ³ ·Ò´±¥¯ ´μ¢ÒÌ Î¨¸²¥´´ÒÌ ³¥Éμ¤μ¢. ‘¢¨¤¥É¥²Ó-
¸É¢μ³ ÔÉμ£μ, ¢ Î ¸É´μ¸É¨, Ö¢²Ö¥É¸Ö · §· ¡μÉ±  ´μ¢μ£μ ¶ ±¥É  JINREISPACK
´  μ¸´μ¢¥ [8Ä12]. �¨¦¥ ¶·¨¢¥¤¥´  É ¡². 1 ·¥§Ê²ÓÉ Éμ¢ ¸· ¢´¨É¥²Ó´μ£μ  ´ -
²¨§  ¸μ¢·¥³¥´´μ£μ ¸μ¸ÉμÖ´¨Ö ¶ ±¥Éμ¢ EISPACK, LAPACK, MATLAB, NAG,
MAPLE, MATHEMATICA, JINREISPACK ¶μ RUSEEP. ‚μ ¢¸¥Ì ¶ ±¥É Ì ±·μ³¥
JINREISPACK ¨¸¶μ²Ó§μ¢ ´Ò, ± ± μÉ³¥Î¥´μ ¢ÒÏ¥, ¨§¢¥¸É´Ò¥ ±² ¸¸¨Î¥¸±¨¥
¨É¥· Í¨μ´´Ò¥ ³¥Éμ¤Ò ¨ ¨Ì ³μ¤¨Ë¨± Í¨¨ ·¥Ï¥´¨Ö ¸¶¥±É· ²Ó´μ° ¶·μ¡²¥³Ò.
‚ ¶ ±¥É¥ JINREISPACK ¨¸¶μ²Ó§μ¢ ´Ò ¨É¥· Í¨μ´´Ò¥ (´¥ ±² ¸¸¨Î¥¸±μ£μ É¨¶ )
³¥Éμ¤Ò, · §· ¡μÉ ´´Ò¥ ¢ [8Ä12]. �·¨ ÔÉμ³ ¢ ¶·μÍ¥¸¸¥ ¢ÒÎ¨¸²¥´¨° ÊÎÉ¥´Ò
É ±¦¥ ·¥§Ê²ÓÉ ÉÒ [13, 14]. �´ ²¨§ ·¥§Ê²ÓÉ Éμ¢, ¶·¨¢¥¤¥´´ÒÌ ¢ É ¡². 1, ²¥£±μ
¢Ò¶μ²´¨ÉÓ ¸ ÊÎ¥Éμ³ ¶·¨¢¥¤¥´´ÒÌ ´¨¦¥ ¶μÖ¸´¥´¨° ± μ¡μ§´ Î¥´¨Ö³, ¶·¨´Ö-
ÉÒ³ ¢ ÔÉμ° É ¡²¨Í¥. ‚ Î ¸É´μ¸É¨, ¨§ É ¡². 1 ¢¨¤´μ, ÎÉμ ¶ ±¥É JINREISPACK
´ Ìμ¤¨É¸Ö ¥Ð¥ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢ ¸É ¤¨¨ · §· ¡μÉ±¨. ‚ É ¡². 1 ´¥ § ¶μ²´¥´
¶μ¸²¥¤´¨° ¸Éμ²¡¥Í. …£μ ¸μ¤¥·¦ ´¨¥ μÉ· ¦¥´μ ¢ ¶·¨¢μ¤¨³ÒÌ ´¨¦¥ É ¡². 2Ä
4, ¨§ ±μÉμ·ÒÌ ¢¨¤´μ É ±¦¥, ÎÉμ ¸μ¡¸É¢¥´´μ Î¨¸²¥´´Ò¥  ²£μ·¨É³Ò ¶ ±¥É 
JINREISPACK ¢ ·¥ ²¨§μ¢ ´´μ° ¢¥·¸¨¨ Ê¦¥ ¤μ¸É ÉμÎ´μ ±μ´±Ê·¥´Éμ¸¶μ¸μ¡´Ò.

�μÖ¸´¥´¨Ö ± É ¡². 1. ‚ ¶¥·¢μ³ ¸Éμ²¡Í¥ É ¡²¨ÍÒ Ê± § ´Ò ¨³¥´  ¨¸¸²¥-
¤μ¢ ´´ÒÌ ¢ · ¡μÉ¥ ¶ ±¥Éμ¢, ¢ ¶μ¸²¥¤ÊÕÐ¨Ì ¸Éμ²¡Í Ì Å Ô²¥³¥´ÉÒ ¸¨¸É¥³Ò
RUSEEP.

‚ É ¡²¨Í¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥ μ¡μ§´ Î¥´¨Ö:
+ (¢ Í¢¥É´μ³ ¢ ·¨ ´É¥ ´  Ëμ´¥ §¥²¥´μ£μ Í¢¥É ) Å Ô²¥³¥´É ¢ ¶ ±¥É¥

¶·¨¸ÊÉ¸É¢Ê¥É ¨ μÉ¢¥Î ¥É É·¥¡μ¢ ´¨Ö³ RUSEEP;
± (¢ Í¢¥É´μ³ ¢ ·¨ ´É¥ ´  Ëμ´¥ Ë¨μ²¥Éμ¢μ£μ Í¢¥É ) Å Ô²¥³¥´É ¢ ¶ ±¥É¥

¶·¨¸ÊÉ¸É¢Ê¥É, ´μ ²¨ÏÓ Î ¸É¨Î´μ μÉ¢¥Î ¥É É·¥¡μ¢ ´¨Ö³ RUSEEP;
Ä (¢ Í¢¥É´μ³ ¢ ·¨ ´É¥ ´  Ëμ´¥ ±· ¸´μ£μ Í¢¥É ) Å Ô²¥³¥´É ¢ ¶ ±¥É¥

μÉ¸ÊÉ¸É¢Ê¥É.
’ ±¦¥ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥ ¸μ±· Ð¥´¨Ö:
PC Å μ¤´μ¶·μÍ¥¸¸μ·´Ò°, IBM-¸μ¢³¥¸É¨³Ò° ±μ³¶ÓÕÉ¥·;
SMP Å ¸¨³³¥É·¨Î´Ò¥ ³Ê²ÓÉ¨¶·μÍ¥¸¸μ·´Ò¥ ¸¨¸É¥³Ò;
MPP Å ³ ¸¸¨¢´μ-¶ · ²²¥²Ó´Ò¥ ¸¨¸É¥³Ò;
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S : N ∼10m Å ¶μ± § É¥²Ó μ¤´μ¶·μÍ¥¸¸μ·´μ° ¸¨¸É¥³Ò ¸ Ê± § ´¨¥³
N ∼10m ³ ±¸¨³ ²Ó´μ£μ ¶μ·Ö¤±  ³ É·¨Í;

M : N ∼10m Å ¶μ± § É¥²Ó ³Ê²ÓÉ¨¶·μÍ¥¸¸μ·´μ° ¸¨¸É¥³Ò ¸ Ê± § ´¨¥³
N ∼10m ³ ±¸¨³ ²Ó´μ£μ ¶μ·Ö¤±  ³ É·¨Í;

R (¢ Í¢¥É´μ³ ¢ ·¨ ´É¥ ´  Ëμ´¥ É¥³´μ-¸¥·μ£μ Í¢¥É ) Å Ô²¥³¥´É ¤¥É ²Ó´μ
´¥ ¶·μ· ¡μÉ ´;

R+ (¢ Í¢¥É´μ³ ¢ ·¨ ´É¥ ´  Ëμ´¥ ¸¢¥É²μ-¸¥·μ£μ Í¢¥É ) Å Ô²¥³¥´É ¢ ¸É ¤¨¨
· §· ¡μÉ±¨;

Win Å Windows 9x, Windows 2000, Windows XP;
Mac Å Mac OS platform, Apple.
�·¨ μÍ¥´±¥ ± Î¥¸É¢  (¶μ ¸ÊÉ¨ ¸μ¤¥·¦ ´¨Ö ¶μ¸²¥¤´¥£μ ¸Éμ²¡Í  É ¡². 1)

 ²£μ·¨É³μ¢ Î¨¸²¥´´μ£μ ·¥Ï¥´¨Ö ¸¶¥±É· ²Ó´ÒÌ § ¤ Î ¶·¨´ÖÉμ (¸³., ´ ¶·¨-
³¥·, [7Ä9, 15]) · ¸¸³ É·¨¢ ÉÓ Ê¸Éμ°Î¨¢μ¸ÉÓ (μÉ´μ¸¨É¥²Ó´μ ¢ÒÎ¨¸²¨É¥²Ó´ÒÌ ¨
´ ¸²¥¤¸É¢¥´´ÒÌ ¶μ£·¥Ï´μ¸É¥°) ¢¥²¨Î¨´: Î¨¸¥² μ¡Ê¸²μ¢²¥´´μ¸É¨ ¸μ¡¸É¢¥´´ÒÌ
§´ Î¥´¨° ¨ μÉ¢¥Î ÕÐ¨Ì ¨³ ¸μ¡¸É¢¥´´ÒÌ (±μ·´¥¢ÒÌ) ¢¥±Éμ·μ¢, ´¥¢Ö§±¨, ¸Ê³³Ò
¸μ¡¸É¢¥´´ÒÌ §´ Î¥´¨° (Ï¶Ê· ) ³ É·¨ÍÒ, ³ ±¸¨³Ê³  ³μ¤Ê²Ö ¸± ²Ö·´μ£μ ¶·μ-
¨§¢¥¤¥´¨Ö · §²¨Î´ÒÌ ¸μ¡¸É¢¥´´ÒÌ ¢¥±Éμ·μ¢ ³ É·¨ÍÒ. ‚ ¦´μ° Ì · ±É¥·¨¸É¨-
±μ° Î¨¸²¥´´μ£μ ³¥Éμ¤  Ö¢²Ö¥É¸Ö É ±¦¥ ¶μ²´μ¥ ¢·¥³Ö ¸Î¥É  ¨ ¸·¥¤´¥¥ Î¨¸²μ
¨É¥· Í¨° ¤²Ö ´ Ìμ¦¤¥´¨Ö μ¤´μ£μ ¸μ¡¸É¢¥´´μ£μ §´ Î¥´¨Ö.

’¥¸É¨·μ¢ ´¨¥ Î¨¸²¥´´ÒÌ  ²£μ·¨É³μ¢ ·¥Ï¥´¨Ö ¸¶¥±É· ²Ó´μ° ¶·μ¡²¥³Ò
¢¸¥Ì · ¸¸³μÉ·¥´´ÒÌ ¢ ¤ ´´μ° · ¡μÉ¥ ³ É¥³ É¨Î¥¸±¨Ì ¶ ±¥Éμ¢ ¶·μ¨§¢μ¤¨-
²μ¸Ó ´  É¥¸É Ì ¨§ Ï¨·μ±μ ¨§¢¥¸É´μ° ¢ ³¨·μ¢μ° ³ É¥³ É¨Î¥¸±μ° ²¨É¥· ÉÊ·¥
¡¨¡²¨μÉ¥±¨ É¥¸Éμ¢ [16]. ’ ±¦¥ ¶·¥¤²μ¦¥´Ò ´¥±μÉμ·Ò¥ ´μ¢Ò¥, ¶·¨¢μ¤¨³Ò¥
´¨¦¥ É¥¸ÉÒ. �μ³¥·  ³ É·¨Í Ê± § ´Ò ¢ ¢¨¤¥ É·¥Ì¤¨ £μ´ ²Ó´ÒÌ C3(´μ³¥· ³ É·¨ÍÒ).

�·¨³¥·Ò É¥¸Éμ¢:
’·¥Ì¤¨ £μ´ ²Ó´Ò¥ ³ É·¨ÍÒ:
C1 = {q(i) = q = 1; r(n) = r = 10e + 5; P (n) = p = 10e − 10} i =

1..m; n = 2..m;
C2 = {q[1..7] = (5.7.8823529418 7.9535662945 7.9748041817

7.6058064299 3.3461613147 0.2373088458)
p[2..7] = r[2..7] =( -4.1231056257 -4.0348825039 -4.0166055335 -3.9975334001
-2.9758282822 -0.4538408623) };

C3 = {q(i) = q = 2; r(n) = r = −1; P (n) = p = −1}i = 1..m; n = 2..m;
£¤¥ q(i) Å ¤¨ £μ´ ²Ó´Ò¥, r(i) Å ´ ¤¤¨ £μ´ ²Ó´Ò¥,   p(i) Å ¶μ¤¤¨ £μ´ ²Ó´Ò¥
Ô²¥³¥´ÉÒ ³ É·¨Í C3.

� ¸Î¥ÉÒ ¶·μ¢μ¤¨²¨¸Ó ´  Athlon XP 2500+, 512 MB RAM.
Š ¦¤ Ö ¨§ ¶·¨¢¥¤¥´´ÒÌ ³ É·¨Í Ìμ·μÏμ ¨¸¸²¥¤μ¢ ´  ¢ [16] ¨ É ³ ¦¥

¶·¨¢¥¤¥´Ò ¢¸¥ ¸μ¡¸É¢¥´´Ò¥ §´ Î¥´¨Ö ¨ ¢¥±Éμ·Ò ÔÉ¨Ì ³ É·¨Í. ˆ§¢¥¸É´μ, ÎÉμ
¸μ¡¸É¢¥´´Ò¥ §´ Î¥´¨Ö ¸¨³³¥É·¨Î´ÒÌ ³ É·¨Í C3(1), C3(3) ³μ£ÊÉ ¡ÒÉÓ ´ °¤¥´Ò
¶μ Ëμ·³Ê²¥

λ(k) = q − 2 ∗ sqrt(p ∗ r) ∗ Cos(k ∗ ϑ); k = 1, 2..m; ϑ = pi/(m + 1),
  ¸μ¡¸É¢¥´´Ò¥ ¢¥±Éμ·Ò ¶μ Ëμ·³Ê²¥
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Ui(λj) = sqrt(2/(m+1))∗Sin(pi/(m+1)∗ i∗ j); i = 1, 2..m; j = 1, 2..m.
�¨¦¥ ¢ É ¡². 2Ä4 ¤²Ö ± ¦¤μ° ¨§ É¥¸Éμ¢ÒÌ ³ É·¨Í ¶·¨¢μ¤ÖÉ¸Ö §´ Î¥´¨Ö

μ¸´μ¢´ÒÌ Î¨¸²¥´´ÒÌ Ì · ±É¥·¨¸É¨±, ¶μ²ÊÎ¥´´ÒÌ ¢ ·¥§Ê²ÓÉ É¥ · ¸Î¥É  ¶μ ¨¸-
¸²¥¤μ¢ ´´Ò³ ¢ · ¡μÉ¥ ¶ ±¥É ³ [EISPACK, LAPACK, MATLAB, NAG, JIN-
REISPACK, MAPLE, MATHEMATICA].

�μÖ¸´¥´¨Ö ± É ¡². 2Ä4. ‚ ¶¥·¢μ³ ¸Éμ²¡Í¥ É ¡²¨ÍÒ Ê± §Ò¢ ¥É¸Ö ´μ³¥·
É¥¸Éμ¢μ° ³ É·¨ÍÒ, ¢μ ¢Éμ·μ³ Å · §³¥·´μ¸ÉÓ (M ) ³ É·¨ÍÒ, ¢ É·¥ÉÓ¥³ Å
´ §¢ ´¨¥ ¶μ¤¶·μ£· ³³Ò (¢ ¶ ±¥É¥), ¢ Î¥É¢¥·Éμ³ Å |ΔS| (μÏ¨¡±  Ï¶Ê· ),
¢ ¶ÖÉμ³ ³ ±¸¨³Ê³ ³μ¤Ê²Ö ¸± ²Ö·´μ£μ ¶·μ¨§¢¥¤¥´¨Ö · §²¨Î´ÒÌ ¸μ¡¸É¢¥´´ÒÌ
¢¥±Éμ·μ¢, ¢ Ï¥¸Éμ³ Å ´¥¢Ö§± , ¢ ¸¥¤Ó³μ³ Å ¶μ²´μ¥ ¢·¥³Ö, § É· Î¥´´μ¥ ´ 
¢ÒÎ¨¸²¥´¨¥ ¢¸¥Ì λ ¨ ¢¸¥Ì U (λ).

�·μÎ¥·±¨ (®Ä¯) ¢ É ¡²¨Í Ì μ§´ Î ÕÉ, ÎÉμ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ËÊ´±Í¨¨
¨§ ¨¸¶μ²Ó§μ¢ ´´μ° ¤¥³μ´¸É· Í¨μ´´μ° ¢¥·¸¨¨ (¢§ÖÉμ° ¸ www.wolfram.com 6
¨Õ²Ö 2004 £.) ¶ ±¥É  Mathematica ¤ ÕÉ ´¥Ê¤μ¢²¥É¢μ·¨É¥²Ó´Ò¥ ·¥§Ê²ÓÉ ÉÒ.

ˆ§  ´ ²¨§  ·¥§Ê²ÓÉ Éμ¢, ¶μ³¥Ð¥´´ÒÌ ¢ É ¡². 2Ä4, ¢¨¤´μ, ÎÉμ ³μ¤Ê²¨
DGAIM ¨ DBEKTO ¨§ ´μ¢μ£μ ¶ ±¥É  JINREISPACK ¶μ μ¸´μ¢´Ò³ ¶μ± § -
É¥²Ö³ ´¥ ÌÊ¦¥,   ¢ É ¡². 2 ¨ 3 ¤ ¦¥ ²ÊÎÏ¥ ¨§¢¥¸É´ÒÌ ¶ ±¥Éμ¢ ± ± ¶μ ÉμÎ´μ¸É¨
¢ÒÎ¨¸²¥´¨Ö, É ± ¨ ¶μ ¢·¥³¥´¨ ¸Î¥É . ˆ§ É ¡². 2 ¢¨¤´μ, ÎÉμ ¶·¨ ¡μ²ÓÏμ³ ¤¨ -
¶ §μ´¥ ¨§³¥´¥´¨Ö Ô²¥³¥´Éμ¢ ³ É·¨ÍÒ (´  M > 100) ¶· ±É¨Î¥¸±¨ ¢μ ¢¸¥Ì
¶ ±¥É Ì, ±·μ³¥ JINREISPACK, ¶μÖ¢²Ö¥É¸Ö ±μ³¶²¥±¸´Ò° ¸¶¥±É·. �μ ´  ¸ -
³μ³ ¤¥²¥ ¨§¢¥¸É´μ, ÎÉμ ¸¶¥±É· ÔÉ¨Ì ³ É·¨Í ¢¥Ð¥¸É¢¥´´Ò°. ‚ É ¡². 3 ¶·¨ M=5
¢¸¥ ¶ ±¥ÉÒ, ±·μ³¥ Mathematica, ¶μ± §Ò¢ ÕÉ ¶·¨¡²¨§¨É¥²Ó´μ μ¤¨´ ±μ¢Ò¥ ·¥-
§Ê²ÓÉ ÉÒ. ˆ§ É ¡². 4 ¸²¥¤Ê¥É, ÎÉμ ¶·¨ (M �50) ´¥±μÉμ·μ¥ ¶·¥¨³ÊÐ¥¸É¢μ ¶μ
ÉμÎ´μ¸É¨ ¨³¥¥É ¶ ±¥É Matlab. �μ ¶·¨ ¶μ¢ÒÏ¥´¨¨ ¶μ·Ö¤±μ¢ ÉμÎ´μ¸ÉÓ Î¨¸²¥´-
´ÒÌ ·¥§Ê²ÓÉ Éμ¢ ¶ ±¥É  JINREISPACK ¢´μ¢Ó μ± §Ò¢ ¥É¸Ö ¢ÒÏ¥.

‚ § ±²ÕÎ¥´¨¥ μÉ³¥É¨³ ¸²¥¤ÊÕÐ¥¥. ‚ ¶·¥¤¸É ¢²Ö¥³μ° ¢¥·¸¨¨ RUSEEP
¸Ëμ·³Ê²¨·μ¢ ´Ò μ¸´μ¢´Ò¥ ¶·¨´Í¨¶Ò, μ¡· §ÊÕÐ¨¥ ± ·± ¸, μ¶·¥¤¥²¥´Ò ¶·μ-
¡²¥³Ò, ¸²¥¤ÊÕÐ¨¥ ¨§ ¶·¨´Í¨¶μ¢, ¨ ¸¢Ö§ ´´Ò¥ ¸ ´¨³¨ § ¤ Î¨, ¶μ¸É·μ¥´Ò
¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ (´¥)Ëμ·³ ²¨§μ¢ ´´Ò¥ ³μ¤¥²¨ ¢¥·Ì´¥£μ ¨ ´¨¦´¥£μ Ê·μ¢´¥°
´μ¢μ° Ê´¨¢¥·¸ ²Ó´μ° ¸¨¸É¥³Ò (RUSEEP) Ô±¸¶¥·É´μ° μÍ¥´±¨ ÔËË¥±É¨¢´μ¸É¨
É¥³ É¨Î¥¸±¨Ì ´ ÊÎ´μ-¶·¨±² ¤´ÒÌ ¶·μ£· ³³´ÒÌ ¶ ±¥Éμ¢. ‚ ¡Ê¤ÊÐ¥³ ¶·¥¤-
¸Éμ¨É ¢Ò¶μ²´¨ÉÓ · ¡μÉÒ ¶μ ÊÉμÎ´¥´¨Õ ¶μ¸É ´μ¢±¨ (´¥)Ëμ·³ ²¨§μ¢ ´´ÒÌ § -
¤ Î ¨ ¤μ· ¡μÉ±¥ ¢ Í¥²μ³ ¸¨¸É¥³Ò ¤μ ¸μ¸ÉμÖ´¨Ö ´ ÊÎ´μ-¶·μ¨§¢μ¤¸É¢¥´´μ°
Ô±¸¶²Ê É Í¨¨.

��ˆ‹�†…�ˆ…
(‘‹�‚��œ �‘��‚�›• ’…�Œˆ��‚, ˆ‘��‹œ‡�‚���›•

‚ ����’…)

�·¨´Í¨¶ (μÉ ² É. principium Ä μ¸´μ¢μ¶μ² £ ÕÐ¥¥ ¶¥·¢μ´ Î ²μ) Å μ¸´μ¢-
´μ¥ ¶μ²μ¦¥´¨¥, ¨¸Ìμ¤´Ò° ¶Ê´±É, ¶·¥¤¶μ¸Ò²±  ± ±μ°-²¨¡μ É¥μ·¨¨, ±μ´Í¥¶Í¨¨
(�.ˆ. Šμ´¤ ±μ¢. ‹μ£¨Î¥¸±¨° ¸²μ¢ ·Ó. Œ.: � Ê± , 1971).
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�·μÍ¥¸¸ (μÉ ² É. processus Å ¶·μ¤¢¨¦¥´¨¥) Å 1) ¶μ¸²¥¤μ¢ É¥²Ó´ Ö ¸³¥´ 
¸μ¸ÉμÖ´¨° ¸É ¤¨° · §¢¨É¨Ö; 2) ¸μ¢μ±Ê¶´μ¸ÉÓ ¶μ¸²¥¤μ¢ É¥²Ó´ÒÌ ¤¥°¸É¢¨° ¤²Ö
¤μ¸É¨¦¥´¨Ö ± ±μ£μ-²¨¡μ ·¥§Ê²ÓÉ É  (´ ¶·¨³¥·, ¶·μ¨§¢μ¤¸É¢¥´´Ò° �. Å ¶μ-
¸²¥¤μ¢ É¥²Ó´ Ö ¸³¥´  É·Ê¤μ¢ÒÌ μ¶¥· Í¨°); 3) �. ¢ ¶· ¢¥ (	‘�).

Œμ¤¥²Ó (² É. modulus Å ³¥· , μ¡· §¥Í) Å ¸μ§¤ ¢ ¥³μ¥ Î¥²μ¢¥±μ³ ¶μ¤μ-
¡¨¥ ¨§ÊÎ ¥³ÒÌ μ¡Ñ¥±Éμ¢: ³ ±¥ÉÒ, ¨§μ¡· ¦¥´¨Ö, ¸Ì¥³Ò, ¸²μ¢¥¸´Ò¥ μ¶¨¸ ´¨Ö,
³ É¥³ É¨Î¥¸±¨¥ Ëμ·³Ê²Ò, ± ·ÉÒ ¨ É. ¤. Œμ¤¥²¨ ¢¸¥£¤  ¶·μÐ¥ ·¥ ²Ó´ÒÌ μ¡Ñ-
¥±Éμ¢, ´μ μ´¨ ¶μ§¢μ²ÖÕÉ ¢Ò¤¥²¨ÉÓ £² ¢´μ¥, ´¥ μÉ¢²¥± Ö¸Ó ´  ¤¥É ²¨ (	‘�).

�±¸¶¥·¨³¥´É (μÉ ² É. experimentum Å ¶·μ¡ , μ¶ÒÉ) Å ³¥Éμ¤ ¶μ§´ ´¨Ö,
¶·¨ ¶μ³μÐ¨ ±μÉμ·μ£μ ¢ ±μ´É·μ²¨·Ê¥³ÒÌ ¨ Ê¶· ¢²Ö¥³ÒÌ Ê¸²μ¢¨ÖÌ ¨¸¸²¥¤Ê-
ÕÉ¸Ö Ö¢²¥´¨Ö ¤¥°¸É¢¨É¥²Ó´μ¸É¨. �¥·¥¤±μ £² ¢´μ° § ¤ Î¥° �. ¸²Ê¦¨É ¶·μ¢¥·± 
£¨¶μÉ¥§ ¨ ¶·¥¤¸± § ´¨° É¥μ·¨¨, ¨³¥ÕÐ¨Ì ¶·¨´Í¨¶¨ ²Ó´μ¥ §´ Î¥´¨¥ (	‘�).

�·μ¡²¥³  (μÉ £·¥Î. problßma Å § ¤ Î , § ¤ ´¨¥) Å ¢ Ï¨·μ±μ³ ¸³Ò¸²¥
¸²μ¦´Ò° É¥μ·¥É¨Î¥¸±¨° ¨²¨ ¶· ±É¨Î¥¸±¨° ¢μ¶·μ¸, É·¥¡ÊÕÐ¨° ¨§ÊÎ¥´¨Ö, · §-
·¥Ï¥´¨Ö. ‚ Ê§±μ³ ¸³Ò¸²¥ § ¤ Î , ´ ¶·¨³¥·, ¶·μ¸É Ö ³ É¥³ É¨Î¥¸± Ö § ¤ Î 
(μÉÒ¸± ´¨¥ ´¥¨§¢¥¸É´μ£μ ¶μ ¤ ´´Ò³). (�.ˆ. Šμ´¤ ±μ¢, 	‘�).

‡ ¤ Î : 1) ¶μ¸É ¢²¥´´ Ö Í¥²Ó, ±μÉμ·ÊÕ ¸É·¥³ÖÉ¸Ö ¤μ¸É¨£´ÊÉÓ; 2) ¶μ·Ê-
Î¥´¨¥, § ¤ ´¨¥; 3) ¢μ¶·μ¸, É·¥¡ÊÕÐ¨° ·¥Ï¥´¨Ö ´  μ¸´μ¢ ´¨¨ μ¶·¥¤¥²¥´´ÒÌ
§´ ´¨° ¨ · §³ÒÏ²¥´¨Ö (³ É¥³ É¨Î¥¸± Ö ‡ (´ ¶·¨³¥·, § ¤ Î  ŠμÏ¨), ²μ£¨Î¥-
¸± Ö ‡, Ï Ì³ É´ Ö 3) (	‘�).

Š ·± ¸ (μÉ Ë· ´Í. carcasse Å ¸±¥²¥É), ¢ É¥Ì´¨±¥ Å μ¸Éμ¢ (¸±¥²¥É)
± ±μ£μ-²¨¡μ ¨§¤¥²¨Ö, §¤ ´¨Ö ¨²¨ ¸μμ·Ê¦¥´¨Ö, ¸μ¸ÉμÖÐ¨° ¨§ μÉ¤¥²Ó´ÒÌ ¸±·¥¶-
²¥´´ÒÌ ³¥¦¤Ê ¸μ¡μ° Ô²¥³¥´Éμ¢ (¸É¥·¦´¥°) (	‘�).

‘Ì¥³  (μÉ £·¥Î. schema Å ´ ·Ê¦´Ò° ¢¨¤, Ëμ·³ ) Å 1) Î¥·É¥¦, ´ 
±μÉμ·μ³ Ê¸²μ¢´Ò³¨ £· Ë¨Î¥¸±¨³¨ μ¡μ§´ Î¥´¨Ö³¨ ¶μ± § ´Ò ¸μ¸É ¢´Ò¥ Î ¸É¨
¨§¤¥²¨Ö ¨²¨ Ê¸É ´μ¢±¨ ¨ ¸μ¥¤¨´¥´¨Ö ¨²¨ ¸¢Ö§¨ ³¥¦¤Ê ´¨³¨; 2) μ¶¨¸ ´¨¥,
¨§²μ¦¥´¨¥ Î¥£μ-²¨¡μ ¢ μ¡Ð¨Ì, £² ¢´ÒÌ Î¥·É Ì (	‘�).

� ±¥É ¶·¨±² ¤´ÒÌ ¶·μ£· ³³ Å ±μ³¶²¥±É ¶·μ£· ³³, ¶·¥¤´ §´ Î¥´´ÒÌ
¤²Ö ·¥Ï¥´¨Ö § ¤ Î ¨§ μ¶·¥¤¥²¥´´μ° ¶·μ¡²¥³´μ° μ¡² ¸É¨ (	‘�).

�¨¡²¨μÉ¥±  ¶·μ£· ³³ Å ´ ¡μ· § · ´¥¥ ¸μ¸É ¢²¥´´ÒÌ ¤²Ö –‚Œ §¢¥´Ó¥¢
¶·μ£· ³³Ò, ¶·¥¤´ §´ Î¥´´ÒÌ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ± Î¥¸É¢¥ Í¥²ÒÌ Î ¸É¥° ¶·¨
¸μ¸É ¢²¥´¨¨ ´μ¢ÒÌ ¶·μ£· ³³ (	‘�).

�²£μ·¨É³ ( ²£μ·¨Ë³) Å μ¤´μ ¨§ μ¸´μ¢´ÒÌ ¶μ´ÖÉ¨° (± É¥£μ·¨°) ³ É¥³ -
É¨±¨, ´¥ μ¡² ¤ ÕÐ¨Ì Ëμ·³ ²Ó´Ò³ μ¶·¥¤¥²¥´¨¥³ ¢ É¥·³¨´ Ì ¡μ²¥¥ ¶·μ¸ÉÒÌ
¶μ´ÖÉ¨°,    ¡¸É· £¨·Ê¥³ÒÌ ´¥¶μ¸·¥¤¸É¢¥´´μ ¨§ μ¶ÒÉ . ‚ Î ¸É´μ¸É¨, ¶μ¤ ¢Ò-
Î¨¸²¨É¥²Ó´Ò³  ²£μ·¨É³μ³ ¶μ´¨³ ¥É¸Ö ¢¸Ö±μ¥ ÉμÎ´μ¥ ¶·¥¤¶¨¸ ´¨¥, ±μÉμ·μ¥
§ ¤ ¥É ¢ÒÎ¨¸²¨É¥²Ó´Ò° ¶·μÍ¥¸¸, ´ §Ò¢ ¥³Ò° ¢ ÔÉμ³ ¸²ÊÎ ¥  ²£μ·¨É³¨Î¥¸±¨³.
�´ ´ Î¨´ ¥É¸Ö ¸ ¶·μ¨§¢μ²Ó´μ£μ ¨¸Ìμ¤´μ£μ ¤ ´´μ£μ (¨§ ´¥±μÉμ·μ° ¸μ¢μ±Ê¶´μ-
¸É¨ ¢μ§³μ¦´ÒÌ ¤²Ö ¤ ´´μ£μ  ²£μ·¨É³  ¨¸Ìμ¤´ÒÌ ¤ ´´ÒÌ) ¨ ´ ¶· ¢²¥´ ´  ¶μ-
²ÊÎ¥´¨¥ ¶μ²´μ¸ÉÓÕ μ¶·¥¤¥²Ö¥³μ£μ ÔÉ¨³ ¨¸Ìμ¤´Ò³ ¤ ´´Ò³ ·¥§Ê²ÓÉ É  (	‘�).

�·μ£· ³³  Å ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ³ Ï¨´´ÒÌ ±μ³ ´¤, ¶·¥¤´ §´ Î¥´´ Ö
¤²Ö ¤μ¸É¨¦¥´¨Ö ±μ´±·¥É´μ£μ ·¥§Ê²ÓÉ É  (	‘�).
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Šμ³Ëμ·É ( ´£². comfort) Å ¡ÒÉμ¢Ò¥ Ê¤μ¡¸É¢ ; ¡² £μÊ¸É·μ¥´´μ¸ÉÓ ¨ ÊÕÉ
¦¨²¨Ð, μ¡Ð¥¸É¢¥´´ÒÌ ÊÎ·¥¦¤¥´¨°, ¸·¥¤¸É¢ ¸μμ¡Ð¥´¨Ö ¨ É. ¶. ‚ ¶¥·¥´μ¸´μ³
¸³Ò¸²¥: ¤ÊÏ¥¢´Ò° ±μ³Ëμ·É Å ¸μ¸ÉμÖ´¨¥ ¢´ÊÉ·¥´´¥£μ ¸¶μ±μ°¸É¢¨Ö, μÉ¸ÊÉ-
¸É¢¨¥ · §² ¤  ¸ ¸μ¡μ° ¨ μ±·Ê¦ ÕÐ¨³ ³¨·μ³ (	‘�).

’¥Ì´¨Î¥¸±μ¥ μ¡¥¸¶¥Î¥´¨¨¥ Å hardware Å ±μ³¶²¥±¸ Ô²¥±É·μ´´ÒÌ, Ô²¥±-
É·¨Î¥¸±¨Ì ¨ ³¥Ì ´¨Î¥¸±¨Ì Ê¸É·μ°¸É¢, ¢Ìμ¤ÖÐ¨Ì ¢ ¸μ¸É ¢ ¸¨¸É¥³Ò ¨²¨ ¸¥É¨.

�² ÉËμ·³  Å platform Å ËÊ´±Í¨μ´ ²Ó´Ò° ¡²μ±, ¨´É¥·Ë¥°¸ ¨ ¸¥·¢¨¸
±μÉμ·μ£μ Ö¢²ÖÕÉ¸Ö ¡ §μ° ¤²Ö · §³¥Ð¥´¨Ö ´  ´¥³ · §´μμ¡· §´ÒÌ ¶·μÍ¥¸¸μ¢,
μ¡Ñ¥¤¨´¥´´ÒÌ ± ±μ°-²¨¡μ Í¥²ÓÕ.

�¶¥· Í¨μ´´ Ö ¶² ÉËμ·³  Å operating platform Å ËÊ´±Í¨μ´ ²Ó´Ò° ¡²μ±,
μ¡¥¸¶¥Î¨¢ ÕÐ¨° ¨´É¥·Ë¥°¸ ³¥¦¤Ê ¶·¨±² ¤´Ò³¨ ¶·μ£· ³³ ³¨ ¨ £·Ê¶¶μ°
μ¶¥· Í¨μ´´ÒÌ ¸¨¸É¥³ (�‘).

�¶¥· Í¨μ´´ Ö ¸¨¸É¥³  (�‘) Å operating system (OS) Å ±μ³¶²¥±¸ ¶·μ-
£· ³³, μ¡¥¸¶¥Î¨¢ ÕÐ¨° ¢ ¸¨¸É¥³¥ ¢Ò¶μ²´¥´¨¥ ¤·Ê£¨Ì ¶·μ£· ³³, · ¸¶·¥¤¥²¥-
´¨¥ ·¥¸Ê·¸μ¢, ¶² ´¨·μ¢ ´¨¥, ¢¢μ¤/¢Ò¢μ¤ ¨ Ê¶· ¢²¥´¨¥ ¤ ´´Ò³¨.
(http://www.msclub.ce.cctpu.edu.ru/GLOSSARY/Computer/engdict.htm)
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