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‚ · ¡μÉ¥ ¶μ¸É ¢²¥´  § ¤ Î  ¸ÊÐ¥¸É¢¥´´μ£μ ¸μ±· Ð¥´¨Ö ¸·μ±μ¢ · §· ¡μÉ±¨
¨ ³μ¤¨Ë¨± Í¨¨ ‘�“. � §· ¡μÉ ´´ Ö ¸É·Ê±ÉÊ·  ‘�“ ¢±²ÕÎ ¥É ¶μ¤¸¨¸É¥³Ê ¶μ¤-
£μÉμ¢±¨ § ¤ ´¨Ö, ¶·μ£· ³³Ê Ê¶· ¢²¥´¨Ö · ¡μÉμ° (¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö), ¶μ¤-
¸¨¸É¥³Ê Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ Ê¶· ¢²Ö¥³μ£μ μ¡Ñ¥±É  ¨ ¶μ¤¸¨¸É¥³Ê μ¡· ¡μÉ±¨
¤ ´´ÒÌ. �·μÍ¥¸¸Ò ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö ¨ ¥£μ ¨¸¶μ²´¥´¨Ö · §¤¥²¥´Ò. �·¨ ´ ²¨-
Î¨¨ £μÉμ¢ÒÌ ¶·μ£· ³³´ÒÌ ³μ¤Ê²¥° ¨´É¥£·¨·μ¢ ´¨¥ ¨ ³μ¤¨Ë¨± Í¨Õ ‘�“ ³μ¦¥É
¢Ò¶μ²´¨ÉÓ ¶μ²Ó§μ¢ É¥²Ó.
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The work aims at searching for methods to signiˇcantly decrease periods of
ACS development and modiˇcation. The developed ACS structure includes task
preparation subsystem, operation control program (user's interface), subsystem to
control the state of monitored object (MO), and data processing subsystem. Task
preparation and its execution are arranged as separate processes. Provided that ready
program modules are available, ACS integration and modiˇcation can be performed
by the user.
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‚‚…„…�ˆ…

‘¨¸É¥³Ò  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ Ê¶· ¢²¥´¨Ö (‘�“) ¢ ¨¸¸²¥¤μ¢ É¥²Ó¸±¨Ì
μ·£ ´¨§ Í¨ÖÌ ¢ É¥Î¥´¨¥ ¸·μ±  ¦¨§´¨ ¢¸¥ Î Ð¥ ¶μ¤¢¥·£ ÕÉ¸Ö ¨§³¥´¥´¨Õ μÉ´μ-
¸¨É¥²Ó´μ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É , ¸μ¸É ¢  Ê¶· ¢²Ö¥³ÒÌ ¶ · ³¥É·μ¢ (¸μ¸É ¢ 
μ¡μ·Ê¤μ¢ ´¨Ö). � ¸Ìμ¤ ¢·¥³¥´¨ ´  ³μ¤¨Ë¨± Í¨Õ ‘�“ ¶·¨¢μ¤¨É ± § ¤¥·¦±¥
·¥Ï¥´¨Ö ´Ê¦´ÒÌ § ¤ Î ¨ ¶·μ¸ÉμÕ Í¥´´μ£μ μ¡μ·Ê¤μ¢ ´¨Ö. �μÔÉμ³Ê  ±ÉÊ ²Ó-
´μ¸ÉÓ ³¥Éμ¤μ¢ ¸μ±· Ð¥´¨Ö ¸·μ±μ¢ · §· ¡μÉ±¨, É¥³ ¡μ²¥¥ Å  ¤ ¶É Í¨¨ ‘�“
± ´μ¢Ò³ Ê¸²μ¢¨Ö³ ¨¸¶μ²Ó§μ¢ ´¨Ö, · ¸É¥É. �¤´  ¨§ μÎ¥¢¨¤´ÒÌ ¶·¨Î¨´ Ê¤²¨-
´¥´¨Ö ¸·μ±μ¢ · §· ¡μÉ±¨ ‘�“ Å ¢ ´¥μ¡Ìμ¤¨³μ¸É¨ ¨¸¶μ²Ó§μ¢ ÉÓ Ô²¥³¥´ÉÒ
¶·μ£· ³³¨·μ¢ ´¨Ö ´  ÔÉ ¶¥  ¤ ¶É Í¨¨ ‘�“ ± ´μ¢μ° ³¥Éμ¤¨±¥ ¨ ±μ´Ë¨£Ê· -
Í¨¨ μ¡μ·Ê¤μ¢ ´¨Ö.

‚ ¤ ´´μ° · ¡μÉ¥ ¶μ¸É ¢²¥´  § ¤ Î  ¶μ¨¸±  ³¥Éμ¤μ¢ ¸ÊÐ¥¸É¢¥´´μ£μ ¸μ±· -
Ð¥´¨Ö ¸·μ±μ¢ · §· ¡μÉ±¨ ¨ ³μ¤¨Ë¨± Í¨¨ ‘�“. �·¥¤² £ ¥³Ò° ¸¶μ¸μ¡ ·¥Ï¥-
´¨Ö ÔÉμ° § ¤ Î¨ Å ±μ³¶μ´μ¢±  ‘�“ ¨§ Ê´¨Ë¨Í¨·μ¢ ´´ÒÌ ¡ §μ¢ÒÌ ³μ¤Ê²¥°
¢ Ëμ·³ É¥ § £·Ê§±¨,  ¢Éμ³ É¨Î¥¸± Ö ´ ¸É·μ°±  ÔÉ¨Ì ³μ¤Ê²¥° ¨ ¨´É¥·Ë¥°¸ 
¶μ²Ó§μ¢ É¥²Ö ´  ±μ´Ë¨£Ê· Í¨Õ ‘�“ ¶μ ¥¥ É¥±¸Éμ¢μ° ¤μ±Ê³¥´É Í¨¨ ¨ ¶·¥-
¤μ¸É ¢²¥´¨¥ ¶μ²Ó§μ¢ É¥²Õ ¢μ§³μ¦´μ¸É¨ ³μ¤¨Ë¨Í¨·μ¢ ÉÓ ‘�“, ´¥ ¨¸¶μ²Ó§ÊÖ
¸·¥¤¸É¢  ¶·μ£· ³³¨·μ¢ ´¨Ö.

1. ‘’�“Š’“�� ‘�“ ˆ �‹ƒ��ˆ’Œ “���‚‹…�ˆŸ

�¡¸É· £¨·Ê¥³¸Ö μÉ ¤¥É ²¥° ¶·μÍ¥¸¸  Ê¶· ¢²¥´¨Ö. ‚Ò¤¥²¨³ ¶·μ£· ³³Ò,
· ¡μÉ ÕÐ¨¥ ´¥¶μ¸·¥¤¸É¢¥´´μ ¸ μ¡μ·Ê¤μ¢ ´¨¥³  ¢Éμ³ É¨§¨·Ê¥³μ£μ μ¡Ñ¥±É , ¢
μÉ¤¥²Ó´Ò° ¸²μ° ¶·μ£· ³³ (¤· °¢¥·´Ò° ¸²μ°). ‚¢¥¤¥³ ¸¶¥Í¨ ²Ó´ÊÕ ¶·μ£· ³³Ê
(´ §μ¢¥³ ¥¥ ¶·μ£· ³³μ° Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³), ±μÉμ· Ö ¢ ¸μÎ¥É ´¨¨ ¸ ¤· °-
¢¥·´Ò³ ¸²μ¥³ ¨ μ¡Ñ¥±Éμ³ ·¥ ²¨§Ê¥É ±μ´Í¥¶Í¨Õ ±μ´¥Î´μ£μ  ¢Éμ³ É . ‚ ¸μμÉ-
¢¥É¸É¢¨¨ ¸ É ±μ° ±μ´Í¥¶Í¨¥° ¶·μ£· ³³¥ Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ ³μ¦¥É ¡ÒÉÓ
¶¥·¥¤ ´μ μ¶¨¸ ´¨¥ ±μ´¥Î´μ£μ ¸μ¸ÉμÖ´¨Ö μ¡Ñ¥±É , ¨ ¶μ¸²¥ ¶¥·¥Ìμ¤  ¸¨¸É¥³Ò
¢ ´μ¢μ¥ ¸μ¸ÉμÖ´¨¥ μ¡ ÔÉμ³ ³μ¦¥É ¡ÒÉÓ ¶μ²ÊÎ¥´ ¸¨£´ ². ’ ±¨³ ¸¶μ¸μ¡μ³ ³Ò
³μ¦¥³ ´  Ê·μ¢´¥ μ¡· Ð¥´¨Ö ± ¶·μ£· ³³¥ Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ ¶¥·¥°É¨ μÉ
ËÊ´±Í¨μ´ ²Ó´μ£μ ¸¶μ¸μ¡  Ê¶· ¢²¥´¨Ö (¢Ò§μ¢  ËÊ´±Í¨μ´ ²Ó´ÒÌ ¶·μ£· ³³) ±
¶ · ³¥É·¨Î¥¸±μ³Ê.

„²Ö ¤ ²Ó´¥°Ï¥£μ · ¸¸³μÉ·¥´¨Ö ¢¢¥¤¥³ ¶μ´ÖÉ¨¥ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨
μ¡Ñ¥±É  ± ± ¸¶¨¸±  ¶ · ³¥É·μ¢, Ì · ±É¥·´ÒÌ ¤²Ö É¥±ÊÐ¥° ±μ´Ë¨£Ê· Í¨¨ ¨
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μ¶·¥¤¥²ÖÕÐ¨Ì ´ ¡μ· ¢μ§³μ¦´ÒÌ ¶·¨±² ¤´ÒÌ ³¥Éμ¤¨±. �Éμ ³μ£ÊÉ ¡ÒÉÓ, ´ -
¶·¨³¥·, É¥³¶¥· ÉÊ· , ´μ³¥· ³¨Ï¥´¨, ¶μ²μ¦¥´¨¥ ¤¥É¥±Éμ· , ¶μ·μ£  ¢ ·¨°´μ°
¸¨£´ ²¨§ Í¨¨ £ ³³ -¤ ÉÎ¨± , ¶·μ¤μ²¦¨É¥²Ó´μ¸ÉÓ Ô±¸¶μ§¨Í¨¨ ¤ ´´ÒÌ ¨ É. ¶.

�É¤¥²¨³ ¶·μÍ¥¸¸ ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö ‘�“ μÉ ¥£μ ¢Ò¶μ²´¥´¨Ö. ‚¢¥¤¥³
¤¨ ²μ£μ¢ÊÕ ¶·μ£· ³³Ê, ¸ ¶μ³μÐÓÕ ¢ ±μÉμ·μ° ¶μ²Ó§μ¢ É¥²Ó ³μ¦¥É μ¶·¥¤¥-
²¨ÉÓ ´ ¡μ· ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢ ¤²Ö ¤ ´´μ£μ ¸¥ ´¸  · ¡μÉÒ, Ö¢²ÖÕÐ¨°¸Ö
¶μ¤³´μ¦¥¸É¢μ³ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨ μ¡Ñ¥±É , § ¤ ÉÓ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
§´ Î¥´¨° ÔÉ¨Ì ¶ · ³¥É·μ¢ (¤²Ö ± ¦¤μ£μ ¶ · ³¥É·  Å ¸¢μ° ¢¥±Éμ· §´ Î¥´¨°)
¨ μÎ¥·¥¤´μ¸ÉÓ ¨Ì ¨§³¥´¥´¨Ö. ŒÒ ¶μ²ÊÎ¨³ ³ É·¨ÍÊ §´ Î¥´¨° ¨§³¥´Ö¥³ÒÌ
¶ · ³¥É·μ¢, ¢ ±μÉμ·μ° ± ¦¤μ³Ê ¨¸¶μ²Ó§Ê¥³μ³Ê ¶ · ³¥É·Ê μÉ¢¥¤¥´ ¸Éμ²¡¥Í,  
¶μ·Ö¤μ± ¸Éμ²¡Íμ¢ μ¶·¥¤¥²Ö¥É μÎ¥·¥¤´μ¸ÉÓ ¨§³¥´¥´¨Ö §´ Î¥´¨°. ‚ ¤ ´´μ° · §-
· ¡μÉ±¥ ¸ÊÐ¥¸É¢¥´´μ Éμ, ÎÉμ ³Ò ¶·¥¤¸É ¢²Ö¥³ ¨Ì ¢ ¢¨¤¥ ¶·μ¸Éμ° ¸É·Ê±ÉÊ·Ò,
¸μ¤¥·¦ Ð¥° Éμ²Ó±μ ´ §¢ ´¨Ö ¶ · ³¥É·μ¢ ¨ ´Ê¦´Ò¥ §´ Î¥´¨Ö. ‘ ¶μ§¨Í¨° ¨´-
Ëμ·³ É¨±¨ É ±μ° ´ ¡μ· ¤ ´´ÒÌ Ö¢²Ö¥É¸Ö Ëμ·³ ²Ó´Ò³ μ¶¨¸ ´¨¥³ ¶·¨±² ¤´μ°
³¥Éμ¤¨±¨ ¤²Ö ±μ´±·¥É´μ£μ ¸¥ ´¸  · ¡μÉÒ, ¸É·μ±  ³ É·¨ÍÒ μ¶¨¸Ò¢ ¥É Ê¸²μ¢¨Ö
μÎ¥·¥¤´μ£μ ¨§³¥·¥´¨Ö.

‘É·Ê±ÉÊ·Ê �� ‘�“ ¶·¥¤¸É ¢¨³ ¢ ¢¨¤¥ ´¥¸±μ²Ó±¨Ì Ê´¨¢¥·¸ ²Ó´ÒÌ ¡ §μ-
¢ÒÌ ¶·μ£· ³³. �¸´μ¢  μ¡¸Ê¦¤ ¥³μ° ¸É·Ê±ÉÊ·Ò Å ÔÉμ É·¨ ¶·μ£· ³³Ò, ± ¦¤ Ö
¨§ ±μÉμ·ÒÌ ´¥ § ¢¨¸¨É μÉ ±μ´±·¥É´μ° ¶·¨±² ¤´μ° ³¥Éμ¤¨±¨:

1. �·μ£· ³³ , ¢Ò¡¨· ÕÐ Ö ¨§ ³ É·¨ÍÒ § ¤ ´¨Ö ¸É·μ±Ê ¨ ¶¥·¥¤ ÕÐ Ö ¥¥
¨¸¶μ²´ÖÕÐ¥° ¶μ¤¸¨¸É¥³¥ ¤²Ö ¢Ò¶μ²´¥´¨Ö μÎ¥·¥¤´μ£μ ¨§³¥·¥´¨Ö. ’ ± Ö
¸É·μ±  Ö¢²Ö¥É¸Ö ¢¥±Éμ·μ³ ¸μ¸ÉμÖ´¨Ö ‘�“. �μ ¸ÊÉ¨, ¤ ´´ Ö ¶·μ£· ³³ 
Ö¢²Ö¥É¸Ö ¶·μ£· ³³μ° Ê¶· ¢²¥´¨Ö · ¡μÉμ° ‘�“.

2. �·μ£· ³³ , Ê¸É ´ ¢²¨¢ ÕÐ Ö Ê¸²μ¢¨Ö ¨§³¥·¥´¨Ö, ¨¸¶μ²Ó§ÊÖ ¤²Ö ÔÉ¨Ì
Í¥²¥° ¢Ò¡· ´´Ò° ¢¥±Éμ· ¶ · ³¥É·μ¢ μÎ¥·¥¤´μ£μ ¨§³¥·¥´¨Ö ¨ £μÉμ¢Ò¥
¶·μ£· ³³Ò ¤· °¢¥·´μ£μ Ê·μ¢´Ö �� Ê¸É ´μ¢±¨. „ ´´ Ö ¶·μ£· ³³  Å
¶·μ£· ³³  Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ Å Ö¢²Ö¥É¸Ö μ¸´μ¢´Ò³ ³μ¤Ê²¥³ ¢
¨¸¶μ²´ÖÕÐ¥° ¶μ¤¸¨¸É¥³¥ ‘�“.

3. �μ¤¸¨¸É¥³  ¶·¥¤¢ ·¨É¥²Ó´μ° μ¡· ¡μÉ±¨ ¤ ´´ÒÌ ¢Ò¶μ²´Ö¥É ·Ö¤ ¸¨-
¸É¥³´ÒÌ ËÊ´±Í¨° μ¡Ð¥£μ ´ §´ Î¥´¨Ö,   É ±¦¥ ³μ¦¥É ¢Ò§Ò¢ ÉÓ ËÊ´±-
Í¨¨ μ¡· ¡μÉ±¨ ¤ ´´ÒÌ, ¸μ¸É ¢ ¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¢Ò¶μ²´¥´¨Ö ±μÉμ-
·ÒÌ μ¶·¥¤¥²ÖÕÉ¸Ö μ¡² ¸ÉÓÕ ¶·¨²μ¦¥´¨Ö. ‚ ¦´μ° ¸¨¸É¥³´μ° ËÊ´±Í¨¥°
Ö¢²Ö¥É¸Ö μ¡· É´ Ö ¸¢Ö§Ó ³¥¦¤Ê ¶μ¤¸¨¸É¥³ ³¨ ·¥£¨¸É· Í¨¨ ¨ μ¡· ¡μÉ±¨
¤ ´´ÒÌ. �μ³¨³μ ÔÉμ£μ, ± ËÊ´±Í¨Ö³ μ¡Ð¥£μ ´ §´ Î¥´¨Ö μÉ´μ¸¨É¸Ö ·¥£¨-
¸É· Í¨Ö Ë ±É  § ¢¥·Ï¥´¨Ö · ¡μÉÒ ¸ É¥±ÊÐ¨³ ¢¥±Éμ·μ³ ¸μ¸ÉμÖ´¨Ö, ÎÉμ
μ¡¥¸¶¥Î¨¢ ¥É ¢μ§³μ¦´μ¸ÉÓ ¢μ§μ¡´μ¢²¥´¨Ö · ¡μÉÒ ¶·¨  ¢ ·¨°´ÒÌ ¸¡μÖÌ
μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò, ¸¨¸É¥³Ò ¶¨É ´¨Ö, ¸¡·μ¸  ³μÐ´μ¸É¨ ¨ ¤·. ¶·¨
³¨´¨³ ²Ó´ÒÌ (¶·μ£´μ§¨·Ê¥³ÒÌ ¨ ¢μ¸¸É ´μ¢¨³ÒÌ) ¶μÉ¥·ÖÌ ´ ±μ¶²¥´´μ°
± ÔÉμ³Ê ³μ³¥´ÉÊ ¨´Ëμ·³ Í¨¨ ¨ ¤·.
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�μ¸É·μ¥´¨¥ É ±μ° ¶·¨¢Ö§±¨ ± ¶·¨±² ¤´μ° ³¥Éμ¤¨±¥ ¨ ¸μ¸É ¢Ê μ¡μ·Ê¤μ¢ ´¨Ö
¶μ§¢μ²Ö¥É ´  · §²¨Î´ÒÌ μ¡Ñ¥±É Ì ¨¸¶μ²Ó§μ¢ ÉÓ μ¤´Ê ¨ ÉÊ ¦¥ £·Ê¶¶Ê Ê´¨-
Ë¨Í¨·μ¢ ´´ÒÌ ¡ §μ¢ÒÌ ¶·μ£· ³³, ±μÉμ·Ò¥ ¡Ê¤ÊÉ · ¡μÉ ÉÓ ¶μ ¸²¥¤ÊÕÐ¥³Ê
 ²£μ·¨É³Ê:

• ¢Ò¡· ÉÓ ¨§ ³ É·¨ÍÒ ¶ · ³¥É·μ¢ μÎ¥·¥¤´ÊÕ ¸É·μ±Ê Å ¢¥±Éμ· ¸μ¸ÉμÖ´¨Ö;

• Ê¸É ´μ¢¨ÉÓ ´  μ¡Ñ¥±É¥ Ê¸²μ¢¨Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¢¥±Éμ·μ³ ¸μ¸ÉμÖ´¨Ö ¨
¢Ò¶μ²´¨ÉÓ ¨§³¥·¥´¨Ö;

• μÉ¶· ¢¨ÉÓ ¤ ´´Ò¥ ¢  ·Ì¨¢ ¨²¨ ´  μ¡· ¡μÉ±Ê, § ·¥£¨¸É·¨·μ¢ ÉÓ Ë ±É
§ ¢¥·Ï¥´¨Ö · ¡μÉÒ ¸ É¥±ÊÐ¨³ ¢¥±Éμ·μ³ ¸μ¸ÉμÖ´¨Ö;

• ¶μ¢Éμ·ÖÉÓ ¶·¥¤Ò¤ÊÐ¨¥ Ï £¨, ¶μ±  ´¥ ¨¸Î¥·¶ ¥É¸Ö ³ É·¨Í  ¶ · ³¥É·μ¢.

‘É·Ê±ÉÊ·  ‘�“, ¸μμÉ¢¥É¸É¢ÊÕÐ Ö ÔÉμ³Ê  ²£μ·¨É³Ê, ¢±²ÕÎ ¥É ¶μ¤¸¨¸É¥³Ê ¶μ¤-
£μÉμ¢±¨ § ¤ ´¨Ö, ¶·μ£· ³³Ê Ê¶· ¢²¥´¨Ö · ¡μÉμ° (¨´É¥·Ë¥°¸ ¶μ²Ó§μ¢ É¥²Ö),
¶μ¤¸¨¸É¥³Ê Ê¶· ¢²¥´¨Ö ¸μ¸ÉμÖ´¨¥³ Ê¶· ¢²Ö¥³μ£μ μ¡Ñ¥±É  (“�) ¨ ¶μ¤¸¨¸É¥³Ê
μ¡· ¡μÉ±¨ ¤ ´´ÒÌ (¸³. ·¨¸. 1).

�¨¸. 1. “¶·μÐ¥´´ Ö ¡²μ±-¸Ì¥³  ¸¨¸É¥³Ò  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ Ê¶· ¢²¥´¨Ö

�·μ§· Î´μ¸ÉÓ  ²£μ·¨É³  ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶μ²Ó§μ¢ É¥²Ö³ ¢ ·Ó¨·μ¢ ÉÓ
¶·¨±² ¤´ÊÕ ³¥Éμ¤¨±Ê ¡¥§ ÊÎ ¸É¨Ö ¶·μ£· ³³¨¸Éμ¢ ¤μ É¥Ì ¶μ·, ¶μ±  ¨Ì Ê¸É· -
¨¢ ¥É ¸μ¸É ¢ ¨³¥ÕÐ¥£μ¸Ö μ¡μ·Ê¤μ¢ ´¨Ö (¸μ¸É ¢ ¶ · ³¥É·μ¢) μ¡Ñ¥±É   ¢Éμ³ -
É¨§ Í¨¨.

‚±²ÕÎ¥´¨¥ ¢ ¶·¨±² ¤´ÊÕ ³¥Éμ¤¨±Ê ¶ · ³¥É·  ´μ¢μ£μ É¨¶ , ´¥ ¶·¥¤Ê¸³μ-
É·¥´´μ£μ · ´¥¥ ¢ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨, μ§´ Î ¥É · ¸Ï¨·¥´¨¥ ±μ´Ë¨£Ê-
· Í¨¨ ‘�“. —Éμ¡Ò μ¡¥¸¶¥Î¨ÉÓ ¢μ§³μ¦´μ¸ÉÓ · ¸Ï¨·¥´¨Ö ±μ´Ë¨£Ê· Í¨¨ ¡¥§
¶·¨¢²¥Î¥´¨Ö ¸·¥¤¸É¢ ¶·μ£· ³³¨·μ¢ ´¨Ö, ¶μÉ·¥¡μ¢ ²μ¸Ó

• · §· ¡μÉ ÉÓ ¶μ¤¸¨¸É¥³Ê ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö,  ¢Éμ³ É¨Î¥¸±¨ ´ ¸É· ¨¢ -
ÕÐÊÕ¸Ö ´  ´Ê¦´ÊÕ ±μ´Ë¨£Ê· Í¨Õ ‘�“ (¨ ³¥Éμ¤¨±Ê · ¡μÉÒ);
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• · §· ¡μÉ ÉÓ ¸¶¥Í¨ ²Ó´ÊÕ ¸É·Ê±ÉÊ·Ê ±μ³¶μ´¥´Éμ¢ ¤· °¢¥·´μ£μ ¸²μÖ, μ¡¥¸-
¶¥Î¨¢ ÕÐÊÕ  ¢Éμ³ É¨Î¥¸±μ¥ ¶μ¤±²ÕÎ¥´¨¥ ¨Ì ± ¶μ¤¸¨¸É¥³¥ ¶μ¤£μÉμ¢±¨
§ ¤ ´¨Ö ¨ ¨¸¶μ²´ÖÕÐ¥° ¸¨¸É¥³¥.

2. ��„‘ˆ‘’…Œ� ��„ƒ�’�‚Šˆ ‡�„��ˆŸ

’· ¤¨Í¨μ´´Ò° ¸¶μ¸μ¡ Ê¶· ¢²¥´¨Ö · ¡μÉμ° ‘�“ Å ¨¸¶μ²Ó§μ¢ ´¨¥ ¨´-
É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö, ¸¶¥Í¨ ²Ó´μ · §· ¡ ÉÒ¢ ¥³μ£μ ¤²Ö ±μ´±·¥É´μ° ‘�“
[1, 2], ¶μ§¢μ²ÖÕÐ¥£μ § ¤ ÉÓ §´ Î¥´¨Ö ¶ · ³¥É·μ¢ ¨¸¶μ²´ÖÕÐ¥° ¸¨¸É¥³¥. ‚
ÔÉμ³ ¸²ÊÎ ¥ ´ ¡μ· ¤μ¸ÉÊ¶´ÒÌ ¶μ²Ó§μ¢ É¥²Õ ³¥Éμ¤¨± μ¶·¥¤¥²Ö¥É¸Ö Ë¨±¸¨·μ-
¢ ´´Ò³ ±μ¤μ³ ¨´É¥·Ë¥°¸ , ¨ ¢ÒÌμ¤ §  ÔÉ¨ · ³±¨ É·¥¡Ê¥É ¨§³¥´¥´¨Ö ¶·μ£· ³³.
�²ÓÉ¥·´ É¨¢´Ò° ¢ ·¨ ´É Å ÔÉμ ¥¤¨´Ò° ¤²Ö · §²¨Î´ÒÌ ‘�“ ¨´É¥·Ë¥°¸ ¶μ²Ó-
§μ¢ É¥²Ö,  ¢Éμ³ É¨Î¥¸±¨ ´ ¸É· ¨¢ ÕÐ¨°¸Ö ´  ´Ê¦´ÊÕ ³¥Éμ¤¨±Ê. � ¸¸³μÉ·¨³
¢ ·¨ ´É É ±μ£μ ¨´É¥·Ë¥°¸ . ‚ ¸μ¸É ¢ ¶μ¤¸¨¸É¥³Ò ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö ¢¢¥¤¥³
¡ §Ê ¤ ´´ÒÌ ‘�“ ¨ ¶·μ£· ³³Ê ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö PSJ (Preparation of Single
Job).

2.1. � §  ¤ ´´ÒÌ ‘�“. ‚ ¡ §¥ ¤ ´´ÒÌ ¢¢¥¤¥´Ò É ¡²¨ÍÒ:

• μ¶¨¸ ´¨Ö ±μ³¶μ´¥´Éμ¢ ¤· °¢¥·´μ£μ ¸²μÖ, ¤μ¸ÉÊ¶´ÒÌ · §· ¡μÉÎ¨± ³ ¢
¤ ´´μ° μ·£ ´¨§ Í¨¨, Å ®¡¨¡²¨μÉ¥± ¯ Ê¸É·μ°¸É¢;

• μ¶¨¸ ´¨¥ ±μ´Ë¨£Ê· Í¨¨ ¤· °¢¥·´μ£μ ¸²μÖ · §· ¡ ÉÒ¢ ¥³μ° ‘�“;

• É ¡²¨Í  ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢;

• É ¡²¨Í  ¤μ¶μ²´¨É¥²Ó´ÒÌ ¶ · ³¥É·μ¢, ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ¶·μ£· ³³ Ì μ¡-
· ¡μÉ±¨ ¤ ´´ÒÌ, ¶·¨ ¶μ¤£μÉμ¢±¥ μ¶¨¸ ´¨° ¤ ´´ÒÌ, μÉÎ¥Éμ¢ ¨ ¤·.;

• ¸¶¨¸μ± ´ ¡²Õ¤ ¥³ÒÌ ¶ · ³¥É·μ¢, §´ Î¥´¨Ö ±μÉμ·ÒÌ É·¥¡Ê¥É¸Ö ¢¨§Ê -
²¨§¨·μ¢ ÉÓ ¸ § ¤ ´´μ° ¶¥·¨μ¤¨Î´μ¸ÉÓÕ;

• É·¨ É ¡²¨ÍÒ § ¤ ´¨°: ´μ¢ÒÌ, μÉ²μ¦¥´´ÒÌ, § ¢¥·Ï¥´´ÒÌ.

’ ¡²¨ÍÒ ¨§³¥´Ö¥³ÒÌ ¨ ¤μ¶μ²´¨É¥²Ó´ÒÌ ¶ · ³¥É·μ¢ ¸μ¸É ¢²ÖÕÉ ¶ · ³¥É·¨-
Î¥¸±ÊÕ ³μ¤¥²Ó Ê¶· ¢²Ö¥³μ£μ μ¡Ñ¥±É .

�¶¨¸ ´¨¥ ±μ³¶μ´¥´É  ¤· °¢¥·´μ£μ ¸²μÖ ¸μ¤¥·¦¨É:

• É¥±¸Éμ¢ÊÕ ¤μ±Ê³¥´É Í¨Õ, ´¥μ¡Ìμ¤¨³ÊÕ ¶μ²Ó§μ¢ É¥²Õ ¤²Ö ·¥Ï¥´¨Ö ¢μ-
¶·μ¸  μ ¢μ§³μ¦´μ¸É¨ ¥£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¤²Ö ·¥Ï¥´¨Ö ´Ê¦´μ° § ¤ Î¨;

• ¸¶¨¸μ± § ¤ ´´ÒÌ ¶·μ£· ³³¨¸Éμ³ ´ §¢ ´¨° ¶ · ³¥É·μ¢, ¨Ì É¨¶Ò, ¤¨ ¶ -
§μ´Ò §´ Î¥´¨° ¨ §´ Î¥´¨Ö, ¶·¨´¨³ ¥³Ò¥ ¶μ Ê³μ²Î ´¨Õ.
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�μ³¨³μ ¶·μ£· ³³ Ê¶· ¢²¥´¨Ö ·¥ ²Ó´Ò³¨ Ê¸É·μ°¸É¢ ³¨, ¢ Î¨¸²μ ±μ³¶μ-
´¥´Éμ¢ ¤· °¢¥·´μ£μ ¸²μÖ ³Ò ¢±²ÕÎ ¥³ É ±¦¥ ËÊ´±Í¨μ´ ²Ó´Ò¥ ¶·μ£· ³³Ò,
¨¸¶μ²´¥´¨¥ ±μÉμ·ÒÌ ¢²¨Ö¥É ´  ¸μ¸ÉμÖ´¨¥ ‘�“.

�  ·¨¸. 2 ¶μ± § ´μ μ±´μ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö, ¶·¥¤´ §´ Î¥´´μ¥ ¤²Ö
§ ¶μ²´¥´¨Ö ¡¨¡²¨μÉ¥±¨ Ê¸É·μ°¸É¢, Å ¸¶¨¸±  ¤μ¸ÉÊ¶´ÒÌ · §· ¡μÉÎ¨±Ê ±μ³-
¶μ´¥´Éμ¢.

�¨¸. 2. �±´μ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö, ¶·¥¤´ §´ Î¥´´μ¥ ¤²Ö § ¶μ²´¥´¨Ö ¡¨¡²¨μÉ¥±¨
Ê¸É·μ°¸É¢ ¢ ¡ §¥ ¤ ´´ÒÌ

�¶¨¸ ´¨¥ ¸μ¸É ¢  ¤· °¢¥·´μ£μ ¸²μÖ (¸³. ·¨¸. 3) ¢±²ÕÎ ¥É ¶¥·¥Î¥´Ó ¨¸-
¶μ²Ó§Ê¥³ÒÌ ¢ ¤ ´´μ° ‘�“ ¶·μ£· ³³´ÒÌ ±μ³¶μ´¥´Éμ¢ ¨ ¨´Ëμ·³ Í¨Õ μ ¸¶μ-
¸μ¡¥ ¨Ì ¶μ¤±²ÕÎ¥´¨Ö (´ §¢ ´¨¥ ±μ´É·μ²²¥· ).
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�¨¸. 3. �±´μ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö, ¶·¥¤´ §´ Î¥´´μ¥ ¤²Ö μ¶¨¸ ´¨Ö ¸μ¸É ¢  ¤· °-
¢¥·´μ£μ ¸²μÖ ‘�“ Å ³ ±¸¨³ ²Ó´μ£μ ¸μ¸É ¢  ¤· °¢¥·μ¢

Š ¦¤Ò° ¢Ìμ¤ É ¡²¨ÍÒ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢ ¸μ¤¥·¦¨É:

• ¤¢  ´ §¢ ´¨Ö: § ¤ ´´μ¥ ¶·μ£· ³³¨¸Éμ³ ¨ ¨¸¶μ²Ó§Ê¥³μ¥ ¶μ²Ó§μ¢ É¥²¥³
(´  ´ Î ²Ó´μ³ ÔÉ ¶¥ ¸μ¢¶ ¤ ÕÉ);

• ¨´Ëμ·³ Í¨Õ μ¡ ¨¸¶μ²Ó§Ê¥³μ³ ¢ ·¨ ´É¥ §´ Î¥´¨Ö ¶ · ³¥É·  (¶μ Ê³μ²-
Î ´¨Õ, Ë¨±¸¨·μ¢ ´´μ¥ ¶μ²Ó§μ¢ É¥²¥³, ¨§³¥´Ö¥³μ¥ ¶μ ¶·¨±² ¤´μ° ³¥-
Éμ¤¨±¥);

• É¥±ÊÐ¥¥ §´ Î¥´¨¥ ¶ · ³¥É· .

�  ·¨¸. 4 ¶·¥¤¸É ¢²¥´μ μ±´μ ¸μ¸É ¢²¥´¨Ö ²μ£¨Î¥¸±μ° ¸Ì¥³Ò ‘�“ Å ¸μ¸É ¢ 
±μ´É·μ²²¥·μ¢ ¨ ¸¶μ¸μ¡  ¶μ¤±²ÕÎ¥´¨Ö ¤· °¢¥·μ¢.
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’ ¡²¨Í  § ¤ ´¨° ¸μ¤¥·¦¨É É¥±¸ÉÒ § ¤ ´¨° ´  ¢Ò¶μ²´¥´¨¥ ¸¥ ´¸μ¢ · -
¡μÉÒ (³ É·¨ÍÒ ¶ · ³¥É·μ¢) ¨ ±μ³³¥´É ·¨¨ ¶μ²Ó§μ¢ É¥²Ö ± ± ¦¤μ³Ê § ¤ ´¨Õ,
§ ¶μ²´Ö¥É¸Ö ¶μ ³¥·¥ ¶μ¤£μÉμ¢±¨ § ¤ ´¨° ¶μ²Ó§μ¢ É¥²¥³ ¨ ¨Ì ¨¸¶μ²´¥´¨Ö.

�¨¸. 4. �¶¨¸ ´¨¥ ±μ´Ë¨£Ê· Í¨¨ ±μ´É·μ²²¥·μ¢ Å ²μ£¨Î¥¸± Ö ¸Ì¥³  ‘�“

2.2. �·μ£· ³³  ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö. �·μÍ¥¸¸ ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö ´ 
¸¥ ´¸ · ¡μÉÒ ¸μ¸Éμ¨É ¢ Éμ³, ÎÉμ ¶μ²Ó§μ¢ É¥²Ó ¸·¥¤¸É¢ ³¨ ¶·μ£· ³³Ò PSJ ¸μ-
¸É ¢²Ö¥É ¸¶¨¸μ± Ê¸²μ¢¨°, ¶·¨ ±μÉμ·ÒÌ ¤μ²¦´  ¡ÒÉÓ ¢Ò¶μ²´¥´  ·¥£¨¸É· Í¨Ö
¤ ´´ÒÌ ¨ ¨Ì ¸μÌ· ´¥´¨¥ ¢ Ë °² Ì. ’ ±μ¥ § ¤ ´¨¥ ¶·μ£· ³³   ¢Éμ³ É¨Î¥¸±¨
¶·¥¤¸É ¢¨É ¢ ¢¨¤¥ É ¡²¨ÍÒ, ¸Éμ²¡ÍÒ ±μÉμ·μ° ¸μμÉ¢¥É¸É¢ÊÕÉ ¨§³¥´Ö¥³Ò³ ¶ -
· ³¥É· ³,   ¸É·μ±¨ ¸μ¤¥·¦ É §´ Î¥´¨Ö ¶ · ³¥É·μ¢, μ¶·¥¤¥²ÖÕÐ¨Ì Ê¸²μ¢¨Ö
¢Ò¶μ²´¥´¨Ö · ¡μÉÒ (¢¥±Éμ·Ò ¸μ¸ÉμÖ´¨Ö). —¨¸²μ ¸É·μ± μ¶·¥¤¥²Ö¥É ±μ²¨Î¥-
¸É¢μ Ë °²μ¢ (ÉμÎ´¥¥ Å ´ ¡μ·μ¢ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ), ±μÉμ·Ò¥ ¡Ê¤ÊÉ
§ ¶¨¸ ´Ò ¢ ¶·μÍ¥¸¸¥ ¢Ò¶μ²´¥´¨Ö § ¤ ´¨Ö.
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‚ ¶·μ£· ³³¥ PSJ μ¡Ñ¥±É Ê¶· ¢²¥´¨Ö ¶·¥¤¸É ¢²Ö¥É¸Ö ¸¶¨¸±μ³ ´ §¢ ´¨°
¶ · ³¥É·μ¢:

• Ì · ±É¥·¨§ÊÕÐ¨Ì Ê¸²μ¢¨Ö · ¡μÉÒ, ¨§³¥´Ö¥³Ò¥ ¸ ¶μ³μÐÓÕ ¶·μ£· ³³
Ê¶· ¢²¥´¨Ö ¸¶¥Í¨ ²Ó´Ò³ μ¡μ·Ê¤μ¢ ´¨¥³ (É¥·³μ·¥£Ê²ÖÉμ·Ò, £μ´¨μ³¥-
É·Ò, ¨¸ÉμÎ´¨±¨ Éμ±  ¨ É. ¤.);

• ¸μ¤¥·¦ Ð¨Ì ¸¶· ¢μÎ´ÊÕ ¨´Ëμ·³ Í¨Õ μ¡ Ê¸²μ¢¨ÖÌ ¨§³¥·¥´¨Ö Ë °²μ¢,
´¥ ¨¸¶μ²Ó§Ê¥³ÊÕ ¤²Ö Ê¶· ¢²¥´¨Ö μ¡μ·Ê¤μ¢ ´¨¥³, ´μ É·¥¡ÊÕÐÊÕ¸Ö ¶·¨
³ É¥³ É¨Î¥¸±μ° μ¡· ¡μÉ±¥ ¤ ´´ÒÌ (· ¸¸ÉμÖ´¨¥ ¨¸ÉμÎ´¨±-¤¥É¥±Éμ·, É¨¶
¤¥É¥±Éμ· , ´ §´ Î¥´¨¥ ¨§³¥·¥´¨Ö Å Ëμ´, ¶ÊÎμ±, ³¨Ï¥´Ó, ¨ ¤·.) ¨²¨
¢±²ÕÎ ¥³ÊÕ ¢ μÉÎ¥ÉÒ;

• §´ Î¥´¨Ö ±μÉμ·ÒÌ É·¥¡Ê¥É¸Ö ´ ¡²Õ¤ ÉÓ ¸ § ¤ ´´μ° ¶¥·¨μ¤¨Î´μ¸ÉÓÕ; ¨¸-
¶μ²Ó§Ê¥É¸Ö ¤· °¢¥· ³¨ ¢ ¸¶¥Í¨ ²Ó´μ³ ·¥¦¨³¥, ±μ£¤  ¸Î¨ÉÒ¢ ¥³Ò¥ §´ -
Î¥´¨Ö ¶¥·¥¤ ÕÉ¸Ö ¨¸¶μ²´ÖÕÐ¥° ¶μ¤¸¨¸É¥³¥ (¨ ¶·μ£· ³³ ³ μ¡· ¡μÉ±¨)
¡¥§ ¤μ¶μ²´¨É¥²Ó´ÒÌ ±μ³ ´¤, ¢ ·¥¦¨³¥ ¶·¥·Ò¢ ´¨Ö;

• ´¥¸ÊÐ¨Ì É¥±¸Éμ¢Ò¥ μ¶¨¸ ´¨Ö ¶² ´¨·Ê¥³ÒÌ ¨§³¥·¥´¨°.

‘¶¨¸μ± É ±¨Ì ¶ · ³¥É·μ¢, ¸μ¸É ¢²¥´´Ò° ¸ ¶μ³μÐÓÕ PSJ, Ö¢²Ö¥É¸Ö ¶ · ³¥-
É·¨Î¥¸±μ° ³μ¤¥²ÓÕ ‘�“ ¤²Ö ±μ´±·¥É´μ£μ ¸¥ ´¸  · ¡μÉÒ.

�·μ£· ³³  PSJ ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¸¶¥Í¨ ²Ó´Ò° ·¥¤ ±Éμ·, ±μÉμ·Ò° ³μ-
¦¥É · ¡μÉ ÉÓ ¢ ´¥¸±μ²Ó±¨Ì ·¥¦¨³ Ì.

2.2.1. �¥¦¨³ ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ¸ ´μ¢Ò³ ¸¶¨¸±μ³ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥-
É·μ¢. �μ ±μ³ ´¤¥ μÉ±·Ò¢ ¥É¸Ö μ±´μ ¸ É·¥³Ö ¶μ²Ö³¨ ¸¶¨¸±μ¢:

1) ´ §¢ ´¨Ö ¢¸¥Ì ¶ · ³¥É·μ¢ ¸¶¥±É·μ³¥É·  (ÔÉμÉ ¸¶¨¸μ± ¢¸¥£¤  § ¶μ²´¥´,
É. ±. ¶ · ³¥É·¨Î¥¸± Ö ³μ¤¥²Ó ‘�“ § ¤ ´  Ê¦¥ ¶·¨ μ¶¨¸ ´¨¨ ±μ´Ë¨£Ê-
· Í¨¨);

2) ´ §¢ ´¨Ö ¶ · ³¥É·μ¢, ¨§³¥´Ö¥³ÒÌ ¢ ¶² ´¨·Ê¥³μ³ ¸¥ ´¸¥ · ¡μÉÒ;

3) ¶μ²¥ ¸¶¨¸±μ¢ §´ Î¥´¨° ¢Ò¡· ´´ÒÌ ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢.

„ ´´μ¥ μ±´μ ¶·¥¤μ¸É ¢²Ö¥É ¢μ§³μ¦´μ¸ÉÓ

1) ¢ ¸¶¨¸±¥ ¶ · ³¥É·μ¢ μ¡Ñ¥±É  ¢Ò¡· ÉÓ ´ §¢ ´¨Ö É¥Ì ¶ · ³¥É·μ¢, §´ Î¥-
´¨Ö ±μÉμ·ÒÌ ¡Ê¤ÊÉ ¨§³¥´ÖÉÓ¸Ö ¢ ¤ ´´μ³ ¸¥ ´¸¥, ¨ § ´¥¸É¨ ¨Ì ¢ ¸¶¨¸μ±
¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢;

2) § ¤ ÉÓ ´Ê¦´ÊÕ μÎ¥·¥¤´μ¸ÉÓ ¨§³¥´¥´¨Ö §´ Î¥´¨° ¶ · ³¥É·μ¢ (¶μ¸²¥¤μ-
¢ É¥²Ó´μ¸ÉÓ ¢ ¸¶¨¸±¥);

3) ¤²Ö ± ¦¤μ£μ ¶ · ³¥É·  § ¤ ÉÓ ¸¶¨¸μ± ¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ¸¥ ´¸¥ §´ Î¥´¨°.
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�¨¸. 5. �±´μ ·¥¤ ±É¨·μ¢ ´¨Ö ¸¶¨¸±  ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢ ¨ ¸¶¨¸±μ¢ ¨Ì §´ Î¥´¨°

�  ·¨¸. 5 ¶·¥¤¸É ¢²¥´ ¢¨¤ μ±´  ·¥¤ ±É¨·μ¢ ´¨Ö ¸¶¨¸±  ¨§³¥´Ö¥³ÒÌ ¶ -
· ³¥É·μ¢ ¨ ¸¶¨¸±μ¢ ¨Ì §´ Î¥´¨°.

�μ¸²¥ § ¢¥·Ï¥´¨Ö ¶·μÍ¥¤Ê·Ò ·¥¤ ±É¨·μ¢ ´¨Ö ¶·μ£· ³³   ¢Éμ³ É¨Î¥¸±¨
¸μ§¤ ¥É É ¡²¨ÍÊ ¸μ¸ÉμÖ´¨° ¤²Ö § ¤ ´´ÒÌ ´ ¡μ·μ¢ §´ Î¥´¨° ¶ · ³¥É·μ¢ ¸ ÊÎ¥-
Éμ³ É·¥¡ÊÕÐ¥°¸Ö μÎ¥·¥¤´μ¸É¨ ¨Ì ¨§³¥´¥´¨Ö. ‚¨¤ É ±μ° É ¡²¨ÍÒ ¶·¥¤¸É -
¢²¥´ ´  ·¨¸. 6. �  ÔÉμ³ ÔÉ ¶¥, ¥¸²¨ É·¥¡Ê¥É¸Ö, ¨³¥¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¤μ¶μ²-
´¨É¥²Ó´μ£μ ·¥¤ ±É¨·μ¢ ´¨Ö: Ê¡· ÉÓ, ¤μ¡ ¢¨ÉÓ ¢ É ¡²¨ÍÊ ¸É·μ±¨ ¨ ¨§³¥´¨ÉÓ
¸μ¤¥·¦ ´¨¥ ²Õ¡μ£μ ¶μ²Ö. �±μ´Î É¥²Ó´μ ¶μ¤£μÉμ¢²¥´´μ¥ § ¤ ´¨¥ ¶μ ±μ³ ´¤¥
§ ¶¨¸Ò¢ ¥É¸Ö ¢ É ¡²¨ÍÊ ´μ¢ÒÌ § ¤ ´¨° ¶μ²Ó§μ¢ É¥²Ö.

2.2.2. �¥¦¨³ ·¥¤ ±É¨·μ¢ ´¨Ö · ´¥¥ ¶μ¤£μÉμ¢²¥´´μ£μ § ¤ ´¨Ö. � ´¥¥ ¶μ¤-
£μÉμ¢²¥´´μ¥ § ¤ ´¨¥ ³μ¦¥É ¡ÒÉÓ ¶·μÎ¨É ´μ ·¥¤ ±Éμ·μ³ PSJ, ¶·¥¤¸É ¢²¥´μ
¢ ¢¨¤¥ É ¡²¨ÍÒ ¨ μÉ·¥¤ ±É¨·μ¢ ´μ. �¥§Ê²ÓÉ ÉÊ ·¥¤ ±Í¨¨ ³μ¦´μ ¶·¨¸¢μ¨ÉÓ
´μ¢μ¥ ´ §¢ ´¨¥ ¨ § ¶¨¸ ÉÓ ¢ ± Î¥¸É¢¥ ´μ¢μ£μ § ¤ ´¨Ö.

2.2.3. �μ³¨³μ ¸¶¨¸±  ¨§³¥´Ö¥³ÒÌ ¶ · ³¥É·μ¢, ¥¸ÉÓ ¢μ§³μ¦´μ¸ÉÓ ·¥-
¤ ±É¨·μ¢ ÉÓ ¸¶¨¸μ± ¶ · ³¥É·μ¢ ¤²Ö ¶·μÉμ±μ²¨·μ¢ ´¨Ö ¨ ¸¶¨¸μ± ¶ · ³¥É·μ¢,
§´ Î¥´¨Ö ±μÉμ·ÒÌ É·¥¡Ê¥É¸Ö ´ ¡²Õ¤ ÉÓ ¸ § ¤ ´´μ° ¶¥·¨μ¤¨Î´μ¸ÉÓÕ.

2.2.4. ‚ · ¸¶μ·Ö¦¥´¨¨ ¶·μ£· ³³¨¸Éμ¢ ¨ ¶μ²Ó§μ¢ É¥²¥° ‘�“ ¨³¥ÕÉ¸Ö
¸·¥¤¸É¢  ·¥¤ ±É¨·μ¢ ´¨Ö §´ Î¥´¨° ´ ¸É·μ¥Î´ÒÌ (Ë¨±¸¨·Ê¥³ÒÌ) ¶ · ³¥É·μ¢.
�·μ£· ³³  ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö § ¶μ³¨´ ¥É ÔÉ¨ ´ ¸É·μ°±¨.
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�¨¸. 6. ‡ ¤ ´¨¥ (³ É·¨Í  ¶ · ³¥É·μ¢), ¸μ¸É ¢²¥´´μ¥ ¶·μ£· ³³μ° PSJ

�·μ£· ³³  PSJ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ±μ··¥±Í¨¨ § ¤ ´¨Ö ¢ ¶·μÍ¥¸¸¥
¥£μ ¢Ò¶μ²´¥´¨Ö.

‚ μÉ²¨Î¨¥ μÉ · ¡μÉ [1, 2] ¤ ´´ Ö ·¥ ²¨§ Í¨Ö ¶·μ£· ³³Ò ¶μ¤£μÉμ¢±¨ § -
¤ ´¨Ö ´¥ § ¢¨¸¨É μÉ ±μ´Ë¨£Ê· Í¨¨ ‘�“ ¨ ¶·¨±² ¤´μ° ³¥Éμ¤¨±¨ ·¥Ï¥´¨Ö § -
¤ Î¨,   É ±¦¥ ´¥ É·¥¡Ê¥É §´ ´¨Ö Ö§Ò±μ¢ ¶·μ£· ³³¨·μ¢ ´¨Ö ¨²¨ ¸¶¥Í¨ ²Ó´μ°
É¥·³¨´μ²μ£¨¨. � ¸É·μ°±  ´  ±μ´±·¥É´μ¥ μ¡μ·Ê¤μ¢ ´¨¥ ¨ § ¤ ÎÊ ¢Ò¶μ²´Ö¥É¸Ö
 ¢Éμ³ É¨Î¥¸±¨ ¡² £μ¤ ·Ö ¨¸¶μ²Ó§μ¢ ´¨Õ ¶ · ³¥É·¨Î¥¸±μ° ³μ¤¥²¨ ‘�“. PSJ
³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¶·¨ ·¥Ï¥´¨¨ Ï¨·μ±μ£μ ¸¶¥±É·  § ¤ Î: Ë¨§¨Î¥¸±¨¥
Ô±¸¶¥·¨³¥´ÉÒ, § ¤ Î¨ ³μ´¨Éμ·¨´£ , § ¤ Î¨ Õ¸É¨·μ¢±¨, ¶μ¨¸±  Ô±¸É·¥³Ê³μ¢,
± ²¨¡·μ¢±¨, ±μ³¶²¥±¸´Ò¥ ¶·μ¢¥·±¨ ¨ É¥¸É¨·μ¢ ´¨¥ ‘�“ ¶·¨ ²Õ¡ÒÌ ¸μÎ¥É -
´¨ÖÌ ¢ ·Ó¨·Ê¥³ÒÌ ¶ · ³¥É·μ¢ (Ê¸²μ¢¨° · ¡μÉÒ).

3. ‘’�“Š’“�� „��‰‚…��‚ ˆ ‘’�“Š’“�� ��‘��…„…‹…���‰ ‘�“

�μ ³¥·¥ · §¢¨É¨Ö ¸·¥¤¸É¢ ¢ÒÎ¨¸²¨É¥²Ó´μ° É¥Ì´¨±¨ ¨ ´ ±μ¶²¥´¨Ö μ¶ÒÉ 
· §· ¡μÉ±¨ ¶·μ¨¸Ìμ¤¨É ¸¨¸É¥³ É¨Î¥¸±μ¥ Ê¸²μ¦´¥´¨¥ ‘�“. ‘¥£μ¤´ÖÏ´¨¥ É·¥-
¡μ¢ ´¨Ö ± ¨Ì ¸É·Ê±ÉÊ·¥ Å · ¸¶·¥¤¥²¥´´ Ö ±μ´Ë¨£Ê· Í¨Ö, ¢μ§³μ¦´μ¸ÉÓ ³ ¸-
ÏÉ ¡¨·μ¢ ´¨Ö, ¡Ò¸É· Ö  ¤ ¶É Í¨Ö ± ¨§³¥´¥´¨Ö³ ³¥Éμ¤¨±¨ · ¡μÉÒ. �·¨ ÔÉμ³
μ¸μ¡ Ö ·μ²Ó μÉ¢μ¤¨É¸Ö ¶·μ£· ³³ ³ Ê¶· ¢²¥´¨Ö ¸¶¥Í¨ ²Ó´Ò³ μ¡μ·Ê¤μ¢ ´¨¥³
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(¤· °¢¥· ³). �É¨ ¶·μ£· ³³Ò μ¡ÒÎ´μ § ´¨³ ÕÉ ³¥´¥¥ 10% ¢ ¸μ¸É ¢¥ ±μ¤ 
‘�“, μ¤´ ±μ § É· ÉÒ ´  ¨Ì · §· ¡μÉ±Ê ¨²¨  ¤ ¶É Í¨Õ ´¥¶·μ¶μ·Í¨μ´ ²Ó´μ
¢¥²¨±¨. ˆ§¢¥¸É´Ò · ¡μÉÒ [3Ä5], ¢ ±μÉμ·ÒÌ ¢¢μ¤ÖÉ¸Ö ¸¶¥Í¨ ²Ó´Ò¥ ¶· ¢¨²  ´ -
¶¨¸ ´¨Ö ¤· °¢¥·μ¢ ¨ ¸¶μ¸μ¡ ¨´É¥£· Í¨¨ ¨Ì ¢ ¸¨¸É¥³Ê. �¡Ð¨³ μ£· ´¨Î¥´¨¥³
ÔÉ¨Ì · ¡μÉ Ö¢²Ö¥É¸Ö ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¶¥·¥É· ´¸²ÖÍ¨¨ ¸¨¸É¥³Ò ¶·¨ ¨§³¥´¥´¨¨
¸μ¸É ¢  ¨¸¶μ²Ó§Ê¥³ÒÌ ¤· °¢¥·μ¢ ¨²¨ ³¥Éμ¤¨±¨ · ¡μÉÒ. ‚ ¤ ´´μ° · ¡μÉ¥
¶μ¸É ¢²¥´  § ¤ Î  · §· ¡μÉ±¨ É ±μ° ³¥Éμ¤¨±¨ ¢±²ÕÎ¥´¨Ö ¢ ‘�“ ´μ¢ÒÌ ¤· °-
¢¥·μ¢, ±μÉμ·ÊÕ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ ¶μ²Ó§μ¢ É¥²Ó ¡¥§ ¶·¨³¥´¥´¨Ö ¸·¥¤Ò ¶·μ-
£· ³³¨·μ¢ ´¨Ö. �·¨ · §· ¡μÉ±¥ ¸É·Ê±ÉÊ·Ò ¤· °¢¥·  ¶·¥¸²¥¤μ¢ ²¨¸Ó Í¥²¨:

• · §· ¡μÉ±  ‘�“ ¢ ¢¨¤¥ · ¸¶·¥¤¥²¥´´μ° ¸¨¸É¥³Ò, ³ ¸ÏÉ ¡¨·Ê¥³μ° ¸¨-
² ³¨ ¶μ²Ó§μ¢ É¥²Ö;

• μ¡¥¸¶¥Î¥´¨¥ ¶·¥¥³¸É¢¥´´μ¸É¨ ¨ ³¨´¨³¨§ Í¨Ö ±μ¤  ¤· °¢¥· ;

•  ¢Éμ³ É¨§ Í¨Ö ¨´É¥£· Í¨¨ ¤· °¢¥·μ¢ ¢ ¸¨¸É¥³Ê.

Œ ¸ÏÉ ¡¨·μ¢ ´¨¥ ¢±²ÕÎ ¥É ¢μ§³μ¦´μ¸ÉÓ Ê¶· ¢²ÖÉÓ ±μ²¨Î¥¸É¢μ³ �‚Œ, ±μ-
Éμ·Ò¥ ‘�“ ¨¸¶μ²Ó§Ê¥É ¢ ¶·μÍ¥¸¸¥ · ¡μÉÒ, ¨ ¸μ¸É ¢μ³ ¸¶¥Í¨ ²Ó´μ£μ μ¡μ-
·Ê¤μ¢ ´¨Ö. „²Ö ·¥ ²¨§ Í¨¨ ÔÉ¨Ì ¸¢μ°¸É¢ ¶μÉ·¥¡μ¢ ²μ¸Ó · §· ¡μÉ ÉÓ ¸¶¥Í¨-
 ²Ó´ÊÕ ¸É·Ê±ÉÊ·Ê ¤· °¢¥·μ¢, ²μ£¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê ‘�“ ¨ ¡ §μ¢Ò¥ ³μ¤Ê²¨
±μ³¶²¥±¸ , ´ ¸É· ¨¢ ¥³Ò¥ ¡¥§ ¶·¨³¥´¥´¨Ö ¸·¥¤Ò ¶·μ£· ³³¨·μ¢ ´¨Ö.

„· °¢¥·Ò ¤ ´´μ£μ ±μ³¶²¥±¸  ¢±²ÕÎ ÕÉ ¨´É¥·Ë¥°¸´ÊÕ Î ¸ÉÓ ¨ ËÊ´±Í¨μ-
´ ²Ó´Ò° ³μ¤Ê²Ó. � §´ Î¥´¨¥ ¨´É¥·Ë¥°¸´μ° Î ¸É¨ Å ¢Ò¶μ²´¥´¨¥ ·Ö¤  ¸²Ê-
¦¥¡´ÒÌ ËÊ´±Í¨° ¡¥§ μ¡· Ð¥´¨Ö ± ËÊ´±Í¨μ´ ²Ó´μ³Ê ³μ¤Ê²Õ:

1) ¢Ò¶μ²´¥´¨¥ ·ÊÉ¨´´ÒÌ ¶·¥μ¡· §μ¢ ´¨° ¶·¨ ¶μ²ÊÎ¥´¨¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¥°
±μ³ ´¤Ò ¨ ¢Ò§μ¢ É·¥¡Ê¥³μ° ¶·¨±² ¤´μ° ËÊ´±Í¨¨ ¤· °¢¥· ;

2) ¶·¥¤μ¸É ¢²¥´¨¥ ¤· °¢¥·Ê ¶·μÍ¥¤Ê·Ò  ¸¨´Ì·μ´´μ£μ ¢Ò§μ¢  ±²¨¥´É  ¤²Ö
¶¥·¥¤ Î¨ ¨´Ëμ·³ Í¨¨ μ ·¥§Ê²ÓÉ É Ì ¢Ò¶μ²´¥´¨Ö ±μ³ ´¤Ò.

”Ê´±Í¨μ´ ²Ó´Ò° ³μ¤Ê²Ó ¢±²ÕÎ ¥É ¸É ´¤ ·É´Ò° ´ ¡μ· ËÊ´±Í¨°:

• INIT Å ¢±²ÕÎ¥´¨¥ Ê¸É·μ°¸É¢ , ¨´¨Í¨ ²¨§ Í¨Ö ¶·μ£· ³³Ò ¨ Ê¸É·μ°-
¸É¢ ;

• OFF Å ¢Ò±²ÕÎ¥´¨¥ Ô²¥±É·μ¶¨É ´¨Ö Ê¸É·μ°¸É¢ ;

• READ Å ÎÉ¥´¨¥ ¨§ Ê¸É·μ°¸É¢  É¥±ÊÐ¥£μ §´ Î¥´¨Ö ¶ · ³¥É· ;

• SET Å ¢Ò¶μ²´¥´¨¥ ¤¥°¸É¢¨Ö,  ¸¸μÍ¨¨·μ¢ ´´μ£μ ¸ ¶ · ³¥É·μ³ (Ê¸É ´μ-
¢¨ÉÓ Ê¸²μ¢¨Ö).
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‡ ¤ Î  · §· ¡μÉÎ¨±  ¤· °¢¥·  ¸¢¥¤¥´ , ¢ μ¸´μ¢´μ³, ± ±μ¤¨·μ¢ ´¨Õ ¸¶μ¸μ¡ 
¢Ò¶μ²´¥´¨Ö ´¥¸±μ²Ó±¨Ì ¸¶¥Í¨ ²Ó´ÒÌ ËÊ´±Í¨°, · ¤¨ ±μÉμ·ÒÌ ¤ ´´μ¥ Ê¸É·μ°-
¸É¢μ ¢±²ÕÎ¥´μ ¢ ¸μ¸É ¢ Ê¸É ´μ¢±¨, ¨ μ¡Ñ¥¤¨´¥´¨Ö ¨Ì ¸ ¨´É¥·Ë¥°¸´Ò³ ³μ¤Ê-
²¥³. ’ ± Ö ¸É·Ê±ÉÊ·  ¤· °¢¥· :

1) Ô±μ´μ³¨É ¢·¥³Ö · §· ¡μÉÎ¨± ;

2) μ¡¥¸¶¥Î¨¢ ¥É ¶·¥¥³¸É¢¥´´μ¸ÉÓ ËÊ´±Í¨μ´ ²Ó´ÒÌ ³μ¤Ê²¥°, ¸¢μ¡μ¤´ÒÌ μÉ
´ ¸²μ¥´¨Ö ±μ¤ , μÉ· ¦ ÕÐ¥£μ ¶·¨±² ¤´ÊÕ ³¥Éμ¤¨±Ê;

3) ¶μ¢ÒÏ ¥É ´ ¤¥¦´μ¸ÉÓ ±μ³¶²¥±¸  ¶·μ£· ³³ ¡² £μ¤ ·Ö ¨¸¶μ²Ó§μ¢ ´¨Õ
³´μ£μ±· É´μ ¶·μ¢¥·¥´´μ£μ ±μ¤  ¨´É¥·Ë¥°¸ .

‘É·Ê±ÉÊ·  · ¸¶·¥¤¥²¥´´μ° ‘�“ ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 7. �μ ËÊ´±Í¨μ´ ²Ó-
´μ³Ê ´ §´ Î¥´¨Õ ¢ ¸μ¸É ¢¥ ‘�“ ³Ò ¢Ò¤¥²Ö¥³: �‚Œ ¶Ê²ÓÉ  μ¶¥· Éμ· , ¸¥·-
¢¥· ¶·¨²μ¦¥´¨Ö, 	‚Œ-±μ´É·μ²²¥·Ò ¨ ¢·¥³¥´´μ ¶μ¤±²ÕÎ ÕÐ¨¥¸Ö 	‚Œ ´ -
¡²Õ¤ É¥²¥°. ‚μ§³μ¦´μ¥ ´ §´ Î¥´¨¥ �‚Œ μ¶·¥¤¥²Ö¥É¸Ö ¸μ¸É ¢μ³ § £·Ê¦¥´-
´ÒÌ ¢ ´¥¥ ¡ §μ¢ÒÌ ¶·μ£· ³³. „²Ö ·¥ ²¨§ Í¨¨ ¤ ´´μ° ¸É·Ê±ÉÊ·Ò · §· ¡μÉ ´Ò
¡ §μ¢Ò¥ ³μ¤Ê²¨ Terminal, TCPclient, TCPserver, SetVec, FrontEnd. ”Ê´±-
Í¨¨ ²μ£¨Î¥¸±¨Ì �‚Œ ¤ ´´μ£μ ±μ³¶²¥±¸  μ¶¨¸Ò¢ ÕÉ¸Ö ´¨¦¥.

�¨¸. 7. ‘É·Ê±ÉÊ·  · ¸¶·¥¤¥²¥´´μ° ‘�“

�  ¶Ê²ÓÉ¥ μ¶¥· Éμ·  · ¡μÉ ¥É ¶·μ£· ³³  Terminal Å ¨´É¥·Ë¥°¸ ¶μ²Ó-
§μ¢ É¥²Ö, ¶μ§¢μ²ÖÕÐ¨° Ê¶· ¢²ÖÉÓ ¶ · ³¥É· ³¨ ¨ ·¥¦¨³μ³ · ¡μÉÒ ‘�“;

‘¥·¢¥· ¶·¨²μ¦¥´¨Ö μ¸ÊÐ¥¸É¢²Ö¥É:

• Ê¶· ¢²¥´¨¥ ±μ´Ë¨£Ê· Í¨¥° ‘�“ Å ·¥£¨¸É·¨·Ê¥É ¶μ¤±²ÕÎ ÕÐ¨¥¸Ö �Ê²ÓÉÒ
μ¶¥· Éμ·μ¢ ¨ ±μ´É·μ²²¥·Ò;

• Ê¶· ¢²¥´¨¥ ±μ´Ë¨£Ê· Í¨¥° ±μ´É·μ²²¥·μ¢ Å ¸μ¸É ¢μ³ ¤· °¢¥·μ¢ ´  μ¸´μ-
¢ ´¨¨ ¤ ´´ÒÌ ¨§ ¤μ±Ê³¥´É Í¨¨ ‘�“ ¢ 	„;
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• ¢Ò¶μ²´¥´¨¥ § ¤ ´¨Ö, ¶·¥¤¸É ¢²¥´´μ£μ ³ É·¨Í¥° ¶ · ³¥É·μ¢;

• ¶¥·¥¤ ÎÊ ±μ³ ´¤ ¤· °¢¥· ³ ¨ ¶·¨¥³ μÉ¢¥É´ÒÌ ¸μμ¡Ð¥´¨° (TCPserver).

�¸´μ¢´ Ö ËÊ´±Í¨Ö Å ¢Ò¶μ²´¥´¨¥ § ¤ ´¨Ö Å μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ³μ¤Ê²¥³ SetVec.
Œμ¤Ê²Ó ¢Ò¡¨· ¥É ¨§ ³ É·¨ÍÒ μÎ¥·¥¤´μ° ¢¥±Éμ· É·¥¡Ê¥³μ£μ ¸μ¸ÉμÖ´¨Ö μ¡Ñ-
¥±É . �  μ¸´μ¢ ´¨¨ ¤ ´´ÒÌ μ ¶·¥¤Ò¤ÊÐ¥³ ¨ É·¥¡Ê¥³μ³ ¸μ¸ÉμÖ´¨ÖÌ ¶·μ£· ³³ 
SetVec ¢Ò¶μ²´Ö¥É ¸²¥¤ÊÕÐ¨¥ ¤¥°¸É¢¨Ö:

1) ¢ÒÎ¨¸²Ö¥É ¢¥±Éμ· ¨§³¥´¥´¨Ö ¸μ¸ÉμÖ´¨Ö ‘�“;

2) ¸μ¸É ¢²Ö¥É ¸¶¨¸μ± ±μ³ ´¤ Ê¶· ¢²¥´¨Ö μÉ¤¥²Ó´Ò³¨ Ê§² ³¨ μ¡μ·Ê¤μ¢ ´¨Ö
‘�“;

3) μ¶É¨³¨§¨·Ê¥É ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¶¥·¥¤ Î¨ ±μ³ ´¤ ±μ´±·¥É´Ò³ ¤· °-
¢¥· ³;

4) ¶¥·¥¤ ¥É ¤· °¢¥· ³ £·Ê¶¶Ê ±μ³ ´¤; ¶·¨´¨³ ¥É  ¸¨´Ì·μ´´Ò¥ μÉÎ¥ÉÒ
¤· °¢¥·μ¢ μ ¢Ò¶μ²´¥´¨¨ ±μ³ ´¤;

5) ¶μ¢Éμ·Ö¥É ¶Ê´±ÉÒ 3, 4, ¶μ±  ´¥ ¤μ¸É¨£´¥É § ¤ ´´μ£μ ¸μ¸ÉμÖ´¨Ö μ¡Ñ¥±É .

� ¡μÉ  ¶·μ£· ³³Ò SetVec ¸Î¨É ¥É¸Ö § ¢¥·Ï¥´´μ°, ¥¸²¨ ¨¸Î¥·¶ ´ ¸¶¨¸μ± ¸μ-
¸ÉμÖ´¨° ¨ ¶μ²ÊÎ¥´Ò μÉÎ¥ÉÒ μÉ ¢¸¥Ì ¤· °¢¥·μ¢, ²¨¡μ · ¡μÉ  ¶·¥·¢ ´  ¶μ
 ¢ ·¨¨ (¶μ É °³ ÊÉÊ).

�¸´μ¢´ Ö ËÊ´±Í¨Ö 	‚Œ-±μ´É·μ²²¥·  Å Ê¶· ¢²¥´¨¥ ¶μ¤±²ÕÎ¥´´Ò³ ±
´¥° μ¡μ·Ê¤μ¢ ´¨¥³ ¸¶¥±É·μ³¥É· . …¥ ¶·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ¢±²ÕÎ ¥É ¡ -
§μ¢Ò¥ ¶·μ£· ³³Ò TCPclient, FrontEnd ¨ ¤· °¢¥·Ò. �·μ£· ³³  TCPclient
¶·¨´¨³ ¥É ±μ³ ´¤Ò, ¶μ¸ÉÊ¶ ÕÐ¨¥ μÉ Ê¶· ¢²ÖÕÐ¥° �‚Œ (μÉ ¶·μ£· ³³Ò
SetVec), ¨ ¶¥·¥¤ ¥É  ¸¨´Ì·μ´´Ò¥ ¸μμ¡Ð¥´¨Ö μÉ ¤· °¢¥·μ¢ ´  ¸¥·¢¥· ¶·¨-
²μ¦¥´¨Ö. �·μ£· ³³  FrontEnd ¢Ò¶μ²´Ö¥É ¤¨¸¶¥ÉÎ¥·¨§ Í¨Õ ±μ³ ´¤ Å ¶¥-
·¥¤ ¥É ¨Ì ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ ¤· °¢¥· ³.

�¶¨¸ ´´Ò¥ ¶·μ£· ³³Ò ¶μ§¢μ²ÖÕÉ ¢Ò¶μ²´ÖÉÓ · ¡μÉÊ ‘�“ ¶μ²´μ¸ÉÓÕ ¢
 ¢Éμ³ É¨Î¥¸±μ³ ·¥¦¨³¥.

4. �…‡“‹œ’�’›

� §· ¡μÉ ´  ¡ §  ¤ ´´ÒÌ, μ¡¥¸¶¥Î¨¢ ÕÐ Ö ¨´Ëμ·³ Í¨μ´´ÊÕ ¶μ¤¤¥·¦±Ê
‘�“ ± ± ¶·¨ ´ ¸É·μ°±¥ ¥¥ ¡ §μ¢ÒÌ ³μ¤Ê²¥° ¸²Ê¦¥¡´Ò³¨ ¶·μ£· ³³ ³¨, É ±
¨ ´  ÔÉ ¶¥ ¢Ò¶μ²´¥´¨Ö · ¡μÉÒ. � §· ¡μÉ ´´ Ö ¶·μ£· ³³  PSJ ¶μ¤£μÉμ¢±¨ § -
¤ ´¨Ö ¨´¢ ·¨ ´É´  μÉ´μ¸¨É¥²Ó´μ ¨§³¥´¥´¨° ¶·¨±² ¤´μ° ³¥Éμ¤¨±¨ · ¡μÉÒ ¨
±μ´Ë¨£Ê· Í¨¨ ‘�“ ¨ ¶·¨£μ¤´  ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¡¥§ ¨§³¥´¥´¨° ¢ · §²¨Î-
´ÒÌ ‘�“. ˆ¸¶μ²Ó§μ¢ ´¨¥ · ¸¸³μÉ·¥´´μ£μ ¸¶μ¸μ¡  ¶μ¤£μÉμ¢±¨ ¨ ¨¸¶μ²´¥´¨Ö
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§ ¤ ´¨Ö ¤ ¥É ¸μ±· Ð¥´¨¥ μ¡Ñ¥³  ´¥μ¡Ìμ¤¨³μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö ¶·¨ μ¤-
´μ¢·¥³¥´´μ³ Ê¢¥²¨Î¥´¨¨ ·¥ ²¨§Ê¥³ÒÌ ¢μ§³μ¦´μ¸É¥°. 	¥§ ¤μ¶μ²´¨É¥²Ó´μ£μ
¶·μ£· ³³¨·μ¢ ´¨Ö ·¥ ²¨§Ê¥É¸Ö

• ¢μ§³μ¦´μ¸ÉÓ ¢³¥Ï É¥²Ó¸É¢  ¢  ¢Éμ³ É¨Î¥¸±ÊÕ · ¡μÉÊ ‘�“ ¸ Í¥²ÓÕ ¨§-
³¥´¨ÉÓ ¸μ¤¥·¦ ´¨¥ ¢Ò¶μ²´Ö¥³μ£μ § ¤ ´¨Ö;

•  ¢Éμ³ É¨Î¥¸±μ¥ μ¶·¥¤¥²¥´¨¥ ÉμÎ±¨ ¢Ìμ¤  ¤²Ö ¶·μ¤μ²¦¥´¨Ö · ¡μÉÒ ‘�“
¶μ¸²¥ ¸¡μÖ ¶¨É ´¨Ö ¨ ¤·. ¸ ¨§¢¥¸É´Ò³¨ ¨ ¢μ¸¸É ´μ¢¨³Ò³¨ ¶μÉ¥·Ö³¨
¤ ´´ÒÌ.

”· £³¥´ÉÒ μ¶¨¸ ´´μ° ¸¨¸É¥³Ò ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¢ É¥Î¥´¨¥
·Ö¤  ²¥É ¢ �� ·Ö¤  ¸¶¥±É·μ³¥É·μ¢ [6Ä8] ´  ·¥ ±Éμ·¥ ˆ	�-2 [9].

�¶¨¸ ´´Ò¥ ¢ ³¥Éμ¤Ò ¨  ²£μ·¨É³Ò ¨¸¶μ²Ó§μ¢ ´Ò ¢ ¶·μ£· ³³´μ³ μ¡¥¸¶¥-
Î¥´¨¨ ¸¶¥±É·μ³¥É·μ¢ COCOS, DN-2 [10] ´  ·¥ ±Éμ·¥ ˆ	�-2. �±¸¶²Ê É Í¨Ö
‘�“ ¤²Ö ¸¶¥±É·μ³¥É·  DN-2 [11Ä13] ¢ 2003Ä2006 ££. ¶μ¤É¢¥·¦¤ ¥É ¢μ§³μ¦-
´μ¸ÉÓ ¸·¥¤¸É¢ ³¨ ¤ ´´μ£μ ±μ³¶²¥±¸ :

• ·¥ ²¨§μ¢ ÉÓ · ¸¶·¥¤¥²¥´´ÊÕ ¸¨¸É¥³Ê  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢;

• ²¥£±μ ³ ¸ÏÉ ¡¨·μ¢ ÉÓ ¸¨¸É¥³Ê  ¢Éμ³ É¨§ Í¨¨ (¨§³¥´ÖÉÓ ±μ²¨Î¥¸É¢μ �‚Œ
¨ ¤· °¢¥·μ¢) ¸¨² ³¨ ¶μ²Ó§μ¢ É¥²Ö;

• ¨¸¶μ²Ó§μ¢ ÉÓ �‚Œ-±μ´É·μ²²¥·Ò, · ¡μÉ ÕÐ¨¥ ¶μ¤ ²Õ¡μ° μ¶¥· Í¨μ´´μ°
¸¨¸É¥³μ°, ¤μ¶Ê¸± ÕÐ¥° ¸μ¥¤¨´¥´¨¥ ¶μ ¶·μÉμ±μ²Ê TCP/IP;

• ¨¸¶μ²Ó§μ¢ ÉÓ ¢ ‘�“ μ¡μ·Ê¤μ¢ ´¨¥ · §²¨Î´ÒÌ ¸É ´¤ ·Éμ¢ μ¤´μ¢·¥³¥´´μ.
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