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PSJ Å Ê´¨Ë¨Í¨·μ¢ ´´ Ö ¶μ¤¸¨¸É¥³  μ¶¨¸ ´¨Ö
³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É 

�μ¢Éμ·´μ¥ ¨¸¶μ²Ó§μ¢ ´¨¥ ±μ¤  Å μ¸´μ¢´ Ö ³¥Éμ¤μ²μ£¨Ö ¸μ±· Ð¥´¨Ö ¸·μ±μ¢
· §· ¡μÉ±¨ ¸²μ¦´ÒÌ ¸¨¸É¥³. �·¨ ¶μ¶ÒÉ±¥ ¨¸¶μ²Ó§μ¢ ÉÓ ±μ³¶μ´¥´ÉÒ ¸¨¸É¥³Ò
 ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´É  (‘��) ¢ Ô±¸¶¥·¨³¥´É¥ ¸ ´¥ ¶·¥¤Ê¸³μÉ·¥´´Ò³ § -
· ´¥¥ ³¥Éμ¤μ³ ¨¸¸²¥¤μ¢ ´¨Ö ¨²¨ ¤²Ö ¤·Ê£μ° Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ³Ò
¸É ²±¨¢ ¥³¸Ö ¸ ´¥μ¡Ìμ¤¨³μ¸ÉÓÕ ·¥¤ ±É¨·μ¢ ÉÓ ¤·Ê£¨¥ ¸μ¸É ¢´Ò¥ Î ¸É¨ ‘��.
�¡Ñ¥±É¨¢´ÒÌ ¶·¨Î¨´ ¶μÉ¥·¨ ¢μ§³μ¦´μ¸É¨ ¶μ¢Éμ·´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ³¶μ-
´¥´Éμ¢ ¡¥§ ¨§³¥´¥´¨° ¤¢¥: ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢ ¨ ¨§³¥´Î¨¢μ¸ÉÓ ³¥Éμ¤¨±¨
Ô±¸¶¥·¨³¥´É . ‚ · ¡μÉ¥ ¶·¥¤²μ¦¥´ ¢ ·¨ ´É ·¥Ï¥´¨Ö ¶·μ¡²¥³, ¸¢Ö§ ´´ÒÌ ¸ ¨§-
³¥´¥´¨Ö³¨ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É , μ¸´μ¢ ´´Ò° ´  ¨¸¶μ²Ó§μ¢ ´¨¨ ¢Ò¤¥²¥´´μ°
¶μ¤¸¨¸É¥³Ò μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ¶μ¸É·μ¥´¨Ö ‘�� ¨§ É¨¶μ¢ÒÌ
¶·μ£· ³³´ÒÌ ±μ³¶μ´¥´Éμ¢. �·¥¤¸É ¢²¥´μ μ¡μ¸´μ¢ ´¨¥ ·¥Ï¥´¨Ö, μ¶¨¸ ´¨¥  ²£μ-
·¨É³μ¢ ¨ ·¥ ²¨§ Í¨¨ É ±μ° ¶μ¤¸¨¸É¥³Ò.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì ‹ ¡μ-
· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´±  (�ˆŸˆ) ¨ Ê´¨¢¥·¸¨É¥É  ®„Ê¡´ ¯
¢ μ¡² ¸É¨ · §· ¡μÉ±¨ ³¥Éμ¤¨±¨ ¶·μ£· ³³¨·μ¢ ´¨Ö ‘��.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2013

Salamatin K.M. P13-2013-92
PSJ Å A Uniˇed Subsystem for Description
of Experimental Technique

Code reuse is the main methodology that reduces the development time of
complex systems. If you attempt to use the components of the experiment automation
system (EAS) in an experiment with a research method which has not been provided,
or with other experimental setup, we are faced with the need to edit other parts of the
EAS. The objective reasons for the loss of the ability to reuse components are two.
They are the hard coupling of components and variability of experimental techniques.
In this paper we propose to solve problems related to changes in the experimental
procedure, by the use of a dedicated subsystem for description of the experimental
procedure and the construction of the EAS with standard software components. The
reasons for this decision, a description of the algorithms, and implementation of this
subsystem are presented.

The investigation has been performed in accordance with the protocol on the
collaboration between the FLNP, JINR, and University ®Dubna¯ on the development
of the of EAS programming methods.

Communication of the Joint Institute for Nuclear Research. Dubna, 2013



�¢Éμ³ É¨§ Í¨Ö · ¡μÉÒ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ Ê¸É ´μ¢μ± ¸ÊÐ¥¸É¢¥´´  ¤²Ö
·¥§Ê²ÓÉ É¨¢´μ£μ ¢Ò¶μ²´¥´¨Ö ¨¸¸²¥¤μ¢ ´¨°. Š ´ ¸ÉμÖÐ¥³Ê ¢·¥³¥´¨ ¸μ§¤ ´Ò
¸·¥¤¸É¢  ¶·μ£· ³³¨·μ¢ ´¨Ö ¨ · §· ¡μÉ±¨ ¸¨¸É¥³  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´-
Éμ¢ (‘��) · §²¨Î´μ£μ ³ ¸ÏÉ ¡  Å · §¢¨ÉÒ¥ ¸¨¸É¥³Ò ¶·μ£· ³³¨·μ¢ ´¨Ö,
¸·¥¤¸É¢  ¡Ò¸É·μ° · §· ¡μÉ±¨ ¶·¨²μ¦¥´¨° RAD, ¸¨¸É¥³Ò É¨¶  SCADA, ¸¶¥-
Í¨ ²Ó´Ò¥ ¸·¥¤¸É¢  ¶μ¸É·μ¥´¨Ö ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´É ²Ó´Ò³ ¨ ¶·μ-
³ÒÏ²¥´´Ò³ μ¡μ·Ê¤μ¢ ´¨¥³ [1]. �¤´ ±μ ¢ ·Ö¤¥ ¸²ÊÎ ¥¢ ¸·μ±¨ · §· ¡μÉ±¨
‘�� μ± §Ò¢ ÕÉ¸Ö ´¥  ¤¥±¢ É´Ò³¨ É¥³¶ ³ ¨ Ê·μ¢´Õ · §¢¨É¨Ö  ¶¶ · É´μ°
¡ §Ò ¨ ¸·¥¤¸É¢ ¶·μ£· ³³¨·μ¢ ´¨Ö. �Î¥¢¨¤´Ò° ¶ÊÉÓ ¸μ±· Ð¥´¨Ö ¸·μ±μ¢ Å
¨¸¶μ²Ó§μ¢ ´¨¥ ±μ³¶μ´¥´É´ÒÌ É¥Ì´μ²μ£¨° ¶μ¸É·μ¥´¨Ö ‘�� ¸ Î¥É±¨³ · §¤¥-
²¥´¨¥³ ±μ¤  ¸¨¸É¥³Ò ¶μ ËÊ´±Í¨μ´ ²Ó´μ³Ê ´ §´ Î¥´¨Õ. ‘ÊÐ¥¸É¢ÊÕÉ μ¡Ñ¥±-
É¨¢´Ò¥ ¶·¨Î¨´Ò, ¶·¥¶ÖÉ¸É¢ÊÕÐ¨¥ ¶μ¢Éμ·´μ³Ê ¨¸¶μ²Ó§μ¢ ´¨Õ ±μ³¶μ´¥´Éμ¢,
¢ Î¨¸²¥ ±μÉμ·ÒÌ ¸¢Ö§ ´´μ¸ÉÓ ±μ³¶μ´¥´Éμ¢ ¨ ¨§³¥´Î¨¢μ¸ÉÓ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨-
³¥´É . ‚ [2] ¶·¥¤²μ¦¥´ ¢ ·¨ ´É ·¥Ï¥´¨Ö ¶·μ¡²¥³Ò ¸¢Ö§ ´´μ¸É¨ ±μ³¶μ´¥´Éμ¢.
ˆ§³¥´Î¨¢μ¸ÉÓ ³¥Éμ¤¨±¨ Å ´¥Ê¸É· ´¨³ Ö μ¸μ¡¥´´μ¸ÉÓ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ° · -
¡μÉÒ. �·¨ ¢μ§´¨±´μ¢¥´¨¨ ´¥μ¡Ìμ¤¨³μ¸É¨ ¢Ò¶μ²´¨ÉÓ Ô±¸¶¥·¨³¥´É ¸ ¨¸¶μ²Ó-
§μ¢ ´¨¥³ μ¡μ·Ê¤μ¢ ´¨Ö, ´¥ ¶·¥¤Ê¸³μÉ·¥´´μ£μ · ´¥¥ ¢ ¸μ¸É ¢¥ Ô±¸¶¥·¨³¥´-
É ²Ó´μ° Ê¸É ´μ¢±¨, ¶·¨Ìμ¤¨É¸Ö ¤μ¶μ²´ÖÉÓ ¸μ¸É ¢ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö,
¶·¨ ÔÉμ³ ¢±²ÕÎ¥´¨¥ ´μ¢μ£μ ±μ³¶μ´¥´É , ± ± ¶· ¢¨²μ, ¶·¨¢μ¤¨É ± ´¥μ¡Ìμ-
¤¨³μ¸É¨ ¢´¥¸É¨ ¨§³¥´¥´¨Ö ¢ ¤·Ê£¨¥ ¸μ¸É ¢´Ò¥ Î ¸É¨ ‘�� Å ¶·μ£· ³³Ê ¨²¨
¸±·¨¶ÉÒ Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³, ±μ´Ë¨£Ê· Í¨μ´´Ò¥ Ë °²Ò ¨ ¤·.

‚ ·¨ ´É ‘�� [3], μ¡¥¸¶¥Î¨¢ ÕÐ¨° ·¥Ï¥´¨¥ ¶·μ¡²¥³Ò ¨§³¥´Î¨¢μ¸É¨ ³¥-
Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É , ¢±²ÕÎ ¥É Ê´¨Ë¨Í¨·μ¢ ´´ÊÕ ¶μ¤¸¨¸É¥³Ê μ¶¨¸ ´¨Ö ³¥-
Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É , É¨¶μ¢Ò¥ ¶·μ£· ³³´Ò¥ ±μ³¶μ´¥´ÉÒ ¨ ¸·¥¤Ê ¨Ì ¤¨´ ³¨-
Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö. ‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´  ·¥ ²¨§ Í¨Ö ¶μ¤¸¨¸É¥³Ò μ¶¨¸ ´¨Ö
³¥Éμ¤¨±¨ ¨ ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É,   É ±¦¥ ³μ¤¥²Ó Ê´¨Ë¨Í¨·μ-
¢ ´´μ° ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³, · §· ¡μÉ ´´Ò¥ ¤²Ö Ô±¸¶¥·¨-
³¥´Éμ¢ ´  ·¥ ±Éμ·¥ ˆ	�-2 [4] ¨ Ê¸±μ·¨É¥²¥ ˆ�…� [5] ¢ μ¡² ¸É¨ ´¥°É·μ´´μ°
Ö¤¥·´μ° Ë¨§¨±¨ ¨ Ë¨§¨±¨ ±μ´¤¥´¸¨·μ¢ ´´ÒÌ ¸·¥¤.

1. “���‚‹…�ˆ… ‚›��‹�…�ˆ…Œ �Š‘�…�ˆŒ…�’�

�·μ¸É¥°Ï¨° ¸¶μ¸μ¡ Ê¶· ¢²¥´¨Ö · ¡μÉμ° ‘�� Å ¨¸¶μ²Ó§μ¢ ´¨¥ Ë¨±¸¨-
·μ¢ ´´μ£μ ¨´É¥·Ë¥°¸  ¶μ²Ó§μ¢ É¥²Ö, ¸¶¥Í¨ ²Ó´μ · §· ¡ ÉÒ¢ ¥³μ£μ ¤²Ö ±μ´-
±·¥É´μ£μ ¸¶¥±É·μ³¥É·  ¨ ¶μ§¢μ²ÖÕÐ¥£μ § ¤ ÉÓ §´ Î¥´¨Ö ¶ · ³¥É·μ¢ ¨¸¶μ²´Ö-
ÕÐ¥° ¸¨¸É¥³¥. ‚ ÔÉμ³ ¸²ÊÎ ¥ ´ ¡μ· ¤μ¸ÉÊ¶´ÒÌ ¶μ²Ó§μ¢ É¥²Õ ³¥Éμ¤¨± μ¶·¥-
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¤¥²Ö¥É¸Ö Ë¨±¸¨·μ¢ ´´Ò³ ±μ¤μ³ ¨´É¥·Ë¥°¸ , ¨ ¢ÒÌμ¤ §  ÔÉ¨ · ³±¨ É·¥¡Ê¥É
¨§³¥´¥´¨Ö ±μ¤  ¶·μ£· ³³. 	μ²¥¥ £¨¡±¨³ ¨ Î ¸Éμ ¨¸¶μ²Ó§Ê¥³Ò³ Ö¢²Ö¥É¸Ö ¢ -
·¨ ´É, ¶·¨ ±μÉμ·μ³ ¢ Ê¶· ¢²ÖÕÐÊÕ ¶·μ£· ³³Ê ¢¢μ¤¨É¸Ö ¨´É¥·¶·¥É Éμ· ¨
´Ê¦´ Ö ¢ Ô±¸¶¥·¨³¥´É¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ μ¶¥· Í¨° μ¶¨¸Ò¢ ¥É¸Ö ¶·μ£· ³-
³μ° ´  Ö§Ò±¥ ÔÉμ£μ ¨´É¥·¶·¥É Éμ·  (¸±·¨¶Éμ³). �·¨ ÔÉμ³ ¸¨¸É¥³  ¨¸¶μ²Ó§Ê¥É
¤μ¶μ²´¨É¥²Ó´ÊÕ ¨´Ëμ·³ Í¨Õ ( ¤·¥¸ , ±μ´¸É ´ÉÒ ¨ ¤·.) ¨§ ±μ´Ë¨£Ê· Í¨μ´-
´ÒÌ Ë °²μ¢. �· ±É¨±  ¶μ± §Ò¢ ¥É, ÎÉμ ¢ 70 % ¸²ÊÎ ¥¢ ÔÉμÉ ¸¶μ¸μ¡ ´ ¸É·μ°±¨
¸μ¤¥·¦¨É μ¶¥Î É±¨ ¨ ³μ¦¥É § ´¨³ ÉÓ ¤μ ¤¢ÊÌ ¸ÊÉμ± · ¡μÉÒ ¸¶¥Í¨ ²¨¸Éμ¢ [6].
�μ³¨³μ ÔÉμ£μ ¸±·¨¶ÉÒ ¨ ±μ´Ë¨£Ê· Í¨μ´´Ò¥ Ë °²Ò ¢´μ¸ÖÉ ¸¢Ö§ ´´μ¸ÉÓ ±μ³-
¶μ´¥´Éμ¢.

� ¸¸³μÉ·¨³  ²ÓÉ¥·´ É¨¢´Ò° ¢ ·¨ ´É ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö μ¸´μ¢´Ò³¨
§ ¤ Î ³¨ (¡ §μ¢μ° ²μ£¨±μ°) Ô±¸¶¥·¨³¥´É . Œμ¤¥²Ó ÔÉμ° ¶·μ£· ³³Ò ¶·μ¸É ,
μ´  ¨´¨Í¨¨·Ê¥É ¢Ò¶μ²´¥´¨¥ ¤¢ÊÌ  ¡¸É· ±É´ÒÌ ¶·μÍ¥¸¸μ¢: 1) Ëμ·³¨·μ¢ ´¨¥
¸μ¸ÉμÖ´¨Ö Ê¸É ´μ¢±¨ (Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É ); 2) ·¥£¨¸É· Í¨Õ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ Å ¨ Ê¶· ¢²Ö¥É ¨Ì Î¥·¥¤μ¢ ´¨¥³.

„²Ö ±μ´±·¥É¨§ Í¨¨ ± ¦¤μ£μ ¨§ Ê± § ´´ÒÌ ¶·μÍ¥¸¸μ¢ ¶·μ£· ³³¥ Ê¶· ¢²¥-
´¨Ö ´Ê¦´Ò ¸¶¨¸±¨ ±μ³¶μ´¥´Éμ¢, ±μÉμ·Ò¥ ¢Ò¶μ²´ÖÉ Ëμ·³¨·μ¢ ´¨¥ Ê¸²μ¢¨°.
’ ± Ö ¨´Ëμ·³ Í¨Ö, ¤μ¶μ²´¥´´ Ö §´ Î¥´¨Ö³¨ ¶ · ³¥É·μ¢, ¤¥É ²¨§¨·ÊÕÐ¨Ì
Ê¸²μ¢¨Ö Ô±¸¶¥·¨³¥´É , Ö¢²Ö¥É¸Ö μ¶¨¸ ´¨¥³ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¨ ³μ¦¥É
¡ÒÉÓ ¸Ëμ·³¨·μ¢ ´  ¸·¥¤¸É¢ ³¨, ¢´¥Ï´¨³¨ ¶μ μÉ´μÏ¥´¨Õ ± ¶·μ£· ³³¥ Ê¶· -
¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³.

Šμ´±·¥É´ÊÕ · ¡μÉÊ ¶μ Ëμ·³¨·μ¢ ´¨Õ ´Ê¦´ÒÌ Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É  ¨
·¥£¨¸É· Í¨Õ ¤ ´´ÒÌ ¢Ò¶μ²´ÖÉ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ±μ³¶μ´¥´ÉÒ. „²Ö ¸¨´Ì·μ-
´¨§ Í¨¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ · ¡μÉÒ ¶·μÍ¥¸¸μ¢ μÉ ± ¦¤μ£μ ¨§ ´¨Ì É·¥¡Ê¥É¸Ö
Éμ²Ó±μ ¸¨£´ ² μ § ¢¥·Ï¥´¨¨ · ¡μÉÒ. Šμ³¶μ´¥´ÉÒ ¤μ²¦´Ò ¢Ò¶μ²´ÖÉÓ ¨´É¥·-
¶·¥É Í¨Õ ¶ · ³¥É·μ¢, ¡² £μ¤ ·Ö Î¥³Ê ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³
(  É ±¦¥ ¸·¥¤  μ¡¸²Ê¦¨¢ ´¨Ö ¢§ ¨³μ¤¥°¸É¢¨Ö ±μ³¶μ´¥´Éμ¢) μ± §Ò¢ ¥É¸Ö ¶·μ-
§· Î´μ° ¤²Ö ¸¶¨¸±  ¶ · ³¥É·μ¢, ¨ ÔÉμ μ¡¥¸¶¥Î¨¢ ¥É ¥° Ê´¨¢¥·¸ ²Ó´μ¸ÉÓ.

�·¥¤²μ¦¥´´ Ö ³μ¤¥²Ó ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¶μ§¢μ²Ö¥É
¨¸±²ÕÎ¨ÉÓ ¢Ò§μ¢ ¶·μ£· ³³Ò ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ ¨§ μ¶¨¸ ´¨Ö § ¤ ´¨Ö ´ 
Ô±¸¶¥·¨³¥´É ¨ ¢Ò¶μ²´ÖÉÓ ÔÉμÉ ¢Ò§μ¢ ¶μ Ê³μ²Î ´¨Õ. �ÉμÉ ¢Ò¢μ¤ ¨³¥¥É ¸ÊÐ¥-
¸É¢¥´´μ¥ §´ Î¥´¨¥ ¤²Ö · §· ¡μÉ±¨ ¸¶μ¸μ¡  μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É .

‘·¥¤¸É¢  § ¤ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ´¥μ¡Ìμ¤¨³Ò (¨ ¶·¨¸ÊÉ¸É¢ÊÕÉ)
¢ ²Õ¡μ° ‘��, μ¤´ ±μ ·¥ ²¨§ Í¨Ö ¨Ì ¢ ¢¨¤¥ ±μ³¶μ´¥´É  μ£· ´¨Î¨É μ¡² ¸ÉÓ
¥£μ ¶·¨³¥´¨³μ¸É¨,   ¢±²ÕÎ¥´¨¥ ¢ ¢¨¤¥ ËÊ´±Í¨¨ ¢ É¥²μ ¤·Ê£μ£μ ±μ³¶μ´¥´É 
¢´¥¸¥É ¦¥¸É±ÊÕ ¸¢Ö§ ´´μ¸ÉÓ. �μ ÔÉμ° ¶·¨Î¨´¥ ¢ ¤ ´´μ° · ¡μÉ¥ ¸·¥¤¸É¢ 
μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¢Ò¤¥²¥´Ò ¢ ¸¶¥Í¨ ²Ó´ÊÕ ¶μ¤¸¨¸É¥³Ê.

�μ¤μ¡´Ò° ¢ ·¨ ´É ¸ ¥¤¨´Ò³ ¤²Ö · §²¨Î´ÒÌ ‘�� ¨´É¥·Ë¥°¸μ³ ¶μ²Ó§μ-
¢ É¥²Ö ¨ Ê¶· ¢²ÖÕÐ¥° ¶·μ£· ³³μ°, ´ ¸É· ¨¢ ÕÐ¥°¸Ö ´  ´Ê¦´ÊÕ ³¥Éμ¤¨±Ê
Ô±¸¶¥·¨³¥´É  ¸ ¶μ³μÐÓÕ Ë °²  μ¶¨¸ ´¨Ö § ¤ ´¨Ö, ¨¸¶μ²Ó§μ¢ ´ ´ ³¨ ¢ · ¡μ-
É Ì [3, 7].
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2. ���‹ˆ‡ ��›’� �Š‘�‹“�’�–ˆˆ ��„‘ˆ‘’…Œ›
‘�‘’�‚‹…�ˆŸ ‡�„��ˆŸ

‚ · ¡μÉ¥ [7] ¶μ¤·μ¡´μ μ¶¨¸ ´  ¶μ¤¸¨¸É¥³  ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö, ¢ ¸μ-
¸É ¢¥ ±μÉμ·μ° ¡Ò²  ¡ §  ¤ ´´ÒÌ (	„) ¨ ¶·μ£· ³³  ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö PSJ
(Preparation of Single Job). 	„ μ¡¥¸¶¥Î¨¢ ²  ¨´Ëμ·³ Í¨μ´´ÊÕ ¶μ¤¤¥·¦±Ê ¤²Ö
¸¶¥Í¨ ²¨¸É  (Ô±¸¶¥·¨³¥´É Éμ· ), μ¶¨¸Ò¢ ¢Ï¥£μ ±μ´Ë¨£Ê· Í¨Õ ¤· °¢¥·´μ£μ
¸²μÖ ‘�� ¨ ¸μ¸É ¢²Ö¢Ï¥£μ § ¤ ´¨¥ ´  Ô±¸¶¥·¨³¥´É, ¨ ¸μ¤¥·¦ ² :

• μ¶¨¸ ´¨Ö £μÉμ¢ÒÌ ±μ³¶μ´¥´Éμ¢ ¤· °¢¥·´μ£μ ¸²μÖ, ¤μ¸ÉÊ¶´ÒÌ ¤²Ö ¨¸-
¶μ²Ó§μ¢ ´¨Ö;

• μ¶¨¸ ´¨¥ ±μ´Ë¨£Ê· Í¨¨ (¸¶¨¸μ± ±μ³¶μ´¥´Éμ¢) ¤· °¢¥·´μ£μ ¸²μÖ · §· -
¡ ÉÒ¢ ¥³μ° ‘��;

• É ¡²¨ÍÒ ¶ · ³¥É·μ¢ ¨ ¤·Ê£¨¥ ¤ ´´Ò¥.
�É³¥É¨³ ¸²¥¤ÊÕÐ¨¥ μ£· ´¨Î¥´¨Ö É ±μ£μ ¢ ·¨ ´É , ¸É¨³Ê²¨·μ¢ ¢Ï¨¥ ¢Ò-

¶μ²´¥´¨¥ · §· ¡μÉ±¨ ´μ¢μ° ¶μ¤¸¨¸É¥³Ò.
• ‚ 	„ § ´μ¸¨²μ¸Ó Ö¢´μ¥ μ¶¨¸ ´¨¥ ±μ´Ë¨£Ê· Í¨¨ ¤· °¢¥·´μ£μ ¸²μÖ ±μ´-

±·¥É´μ° ‘��. ’ ± Ö Ë¨±¸ Í¨Ö ¢´μ¸¨É ¸¢Ö§ ´´μ¸ÉÓ, μ£· ´¨Î¨¢ ¥É £¨¡±μ¸ÉÓ
‘�� ¨ ´¥ Ö¢²Ö¥É¸Ö ´¥μ¡Ìμ¤¨³μ°. –¥²¥¸μμ¡· §´μ ¢Ò¶μ²´ÖÉÓ ¤¨´ ³¨Î¥¸±μ¥
¶μ¤±²ÕÎ¥´¨¥ ±μ³¶μ´¥´Éμ¢ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í  ± ¸¨¸É¥³¥, ¨¸-
¶μ²Ó§ÊÖ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ É¥Ì´μ²μ£¨¨ ¨ μ¶¨¸ ´¨¥ ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É .

• ‚ ¸μ¸É ¢ μ¶¨¸ ´¨Ö Ê¶· ¢²Ö¥³μ£μ § ¤ ´¨¥³ ¤· °¢¥·´μ£μ ¸²μÖ (¨ ¢ É -
¡²¨ÍÊ § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É) ¢±²ÕÎ ²¸Ö ±μ³¶μ´¥´É, ¢Ò¶μ²´Ö¢Ï¨° ¢¢μ¤
¨ ·¥£¨¸É· Í¨Õ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ (DAQ). ‚Ò§μ¢ ÔÉμ£μ ±μ³¶μ´¥´É 
¤μ²¦¥´ ¡ÒÉÓ ¨¸±²ÕÎ¥´ ¨§ μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ ¨ ¢Ò¶μ²´ÖÉÓ¸Ö ¶μ Ê³μ²Î ´¨Õ
¶μ ¸²¥¤ÊÕÐ¨³ ¶·¨Î¨´ ³:

1) ´ ¸É·μ°±  É ±μ£μ ±μ³¶μ´¥´É , ¸¶μ¸μ¡ ¨¸¶μ²Ó§μ¢ ´¨Ö, ¸μ¸É ¢ ±μ³ ´¤
Ê¶· ¢²¥´¨Ö ¸ÊÐ¥¸É¢¥´´μ ¨´Ò¥, Î¥³ Ê ±μ³¶μ´¥´Éμ¢ Ê¶· ¢²¥´¨Ö Ê¸²μ¢¨Ö³¨ Ô±¸-
¶¥·¨³¥´É . ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¤²Ö · ¡μÉÒ ¸ μ¡μ·Ê¤μ¢ ´¨¥³ ¢¢μ¤  ¨ ·¥£¨¸É· Í¨¨
¤ ´´ÒÌ ¤μ²¦´  Ëμ·³Ê²¨·μ¢ ÉÓ¸Ö μÉ¤¥²Ó´ Ö ¶μ¤¸¨¸É¥³  DAQ ¨ ¤²Ö ¥¥ ´ -
¸É·μ°±¨ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¸¶¥Í¨ ²Ó´ Ö ¤¨¸Í¨¶²¨´ ;

2) ¸μ¸É ¢ DAQ Ë¨±¸¨·μ¢ ´ ¤²Ö ¸¶¥±É·μ³¥É· , ¢μ ¢¸¥Ì ¸μ¸ÉμÖ´¨ÖÌ Ê¸É -
´μ¢±¨ ¤μ²¦¥´ ¢Ò¶μ²´Ö¥É¸Ö μ¤¨´ ¨ ÉμÉ ¦¥ ¶·μÍ¥¸¸ ·¥£¨¸É· Í¨¨ ¤ ´´ÒÌ.

• 	„ ¡Ò²  ¶·¥¤¸É ¢²¥´  ¡¨´ ·´Ò³ Ë °²μ³ ¸μ ¸É·Ê±ÉÊ·μ°, μ¶·¥¤¥²¥´´μ°
¶·μ£· ³³¨¸Éμ³. ‘ Í¥²ÓÕ μ¡¥¸¶¥Î¥´¨Ö ²ÊÎÏ¥° Î¨É ¥³μ¸É¨ ¨ ³ ¸ÏÉ ¡¨·Ê¥³μ-
¸É¨ ¸²¥¤Ê¥É ¨¸¶μ²Ó§μ¢ ÉÓ μ¡Ð¥¶·¨´ÖÉÒ¥ Ëμ·³ ÉÒ § ¶¨¸¨ ¤ ´´ÒÌ, ´ ¶·¨³¥·
JSON (Java Script Object Notation), XML ¨²¨ 	„ (´ ¶·¨³¥·, SQLite).

3. ��‡����’Š� ��„‘ˆ‘’…Œ›
��ˆ‘��ˆŸ Œ…’�„ˆŠˆ �Š‘�…�ˆŒ…�’�

�μ¤¸¨¸É¥³  μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨ Ô±¸¶¥·¨³¥´É  ¢±²ÕÎ ¥É 	„ ¨ ¤¢¥ ¤¨ ²μ-
£μ¢Ò¥ ¶·μ£· ³³Ò: 1) ¶·μ£· ³³Ê ¸μ¸É ¢²¥´¨Ö ¶ ¸¶μ·Éμ¢ ±μ³¶μ´¥´Éμ¢, · ¡μ-
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É ÕÐ¨Ì ¸ Ê¸É·μ°¸É¢ ³¨ Ê¶· ¢²¥´¨Ö μ±·Ê¦¥´¨¥³ μ¡· §Í , ¨¸¶μ²Ó§Ê¥³ÊÕ ¶·μ-
£· ³³¨¸É ³¨; 2) ¶·μ£· ³³Ê ¶μ¤£μÉμ¢±¨ § ¤ ´¨Ö PSJ, ¶·¥¤´ §´ Î¥´´ÊÕ ¤²Ö
Ô±¸¶¥·¨³¥´Éμ¢.

1. �·μ£· ³³  ¸μ¸É ¢²¥´¨Ö ¶ ¸¶μ·Éμ¢ ±μ³¶μ´¥´Éμ¢ ¸μ§¤ ¥É μ¶¨¸ ´¨¥
(¤μ±Ê³¥´É Í¨Õ) ¢ Ëμ·³ É¥ JSON. ˆ§ ·Ö¤   ²ÓÉ¥·´ É¨¢ (XML, JSON, SOAP
¨ ¤·.) ¢Ò¡· ´ JSON ¶μ ±·¨É¥·¨Ö³ ¶·μ¸ÉμÉÒ, ¤μ¸É ÉμÎ´μ¸É¨, ±μ³¶ ±É´μ¸É¨
¨ ´ ²¨Î¨Ö ¸·¥¤¸É¢ ¶μ¤¤¥·¦±¨ ¢ ¶μ¶Ê²Ö·´ÒÌ Ö§Ò± Ì ¶·μ£· ³³¨·μ¢ ´¨Ö (C++,
Delphi, C++ Builder ¨ ¤·.). � ¸¶μ·É ¸μ¤¥·¦¨É ¸²¥¤ÊÕÐ¨¥ ¤ ´´Ò¥:

1) ¢¥·¸¨Õ ¶ ¸¶μ·É ;
2) ¨³Ö ±μ´É·μ²²¥·  Ê¸É·μ°¸É¢ ;
3) Ê´¨± ²Ó´Ò° ID (GUID), ¨¸¶μ²Ó§Ê¥³Ò° ¤²Ö  ¤·¥¸ Í¨¨ ±μ³¶μ´¥´É 

¸·¥¤¸É¢ ³¨ ±μ³³Ê´¨± Í¨°;

{
"version":1,
"controller-id":"6F9619FF-8B86-D011-B42D-00CF4FC964FF",
"controller-name":"Kolhida-Motors",

"devices":[
{

"name":"polarizer",

"parameters":[
{

"name":"angle",

"type":"int",
"range-from":0,
"range-to":90,
"default-value":45

}
]

},
{

"name":"analyzer",

"parameters":[
{

"name":"angle",

"type":"int",
"range-from":0,
"range-to":90,
"default-value":0

}
]

}
]

}

�¨¸. 1. �·¨³¥· ¶ ¸¶μ·É  Ê¸É·μ°¸É¢ 
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4) ¶¥·¥Î¥´Ó ¶ · ³¥É·μ¢ Ê¸É·μ°¸É¢  (´¥ ³μ¦¥É ¡ÒÉÓ ¶Ê¸ÉÒ³); ¢μ§³μ¦´μ
§ ¤ ´¨¥ ¢§ ¨³μ¨¸±²ÕÎ ÕÐ¨Ì £·Ê¶¶ ¶ · ³¥É·μ¢. Š ¦¤Ò° ¶ · ³¥É· ¨³¥¥É:

Å ¨³Ö (Ê´¨± ²Ó´μ¥, ´¥¨§³¥´´μ¥);
Å É¨¶ §´ Î¥´¨Ö;
Å §´ Î¥´¨¥ ¶μ Ê³μ²Î ´¨Õ (¥¸²¨ § ¤ ´μ, Éμ ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ±μ³ ´¤¥ Init);
Å ¤¨ ¶ §μ´ ¤μ¶Ê¸É¨³ÒÌ §´ Î¥´¨°.
�¶¨¸ ´¨¥  É·¨¡ÊÉμ¢ ¶ · ³¥É·  ³μ¦¥É ¡ÒÉÓ μ¶ÊÐ¥´μ, μ¤´ ±μ ´¥ ·¥±μ-

³¥´¤Ê¥É¸Ö ÔÉμ ¤¥² ÉÓ, É ± ± ± ¡Ê¤¥É μÉ±²ÕÎ¥´ ±μ´É·μ²Ó §´ Î¥´¨° ¶·¨ ¢¢μ¤¥.
�  ·¨¸. 1 ¶·¥¤¸É ¢²¥´ ¶·¨³¥· ¶ ¸¶μ·É  Ê¸É·μ°¸É¢ .

„²Ö ³´μ£μ±μμ·¤¨´ É´ÒÌ Ê¸É·μ°¸É¢ (£μ´¨μ³¥É·Ò ¨ ¤·.) ¡μ²¥¥ Ê¤μ¡´μ (¨
¸μμÉ¢¥É¸É¢Ê¥É ¸É¨²Õ § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É) ± ¦¤ÊÕ μ¸Ó ¶·¥¤¸É ¢²ÖÉÓ ± ±
μÉ¤¥²Ó´μ¥ Ê¸É·μ°¸É¢μ, ¤ ¦¥ ¢ É¥Ì ¸²ÊÎ ÖÌ, ±μ£¤  Ê¶· ¢²¥´¨¥ ¢¸¥³¨ μ¸Ö³¨
¢Ò¶μ²´Ö¥É¸Ö Î¥·¥§ μ¤¨´ ±μ´É·μ²²¥·.

‚ ¦´Ò¥ ¸¢μ°¸É¢  ¤ ´´μ£μ ¶μ¤Ìμ¤ :
• · §· ¡μÉ±  ±μ³¶μ´¥´É , · ¡μÉ ÕÐ¥£μ ¸ μ¡μ·Ê¤μ¢ ´¨¥³, ¸Î¨É ¥É¸Ö § -

¢¥·Ï¥´´μ° Éμ²Ó±μ ¶μ¸²¥ ¢´¥¸¥´¨Ö ¤μ±Ê³¥´É Í¨¨ ¢ 	„;
• ·¥ ²¨§ Í¨Ö ±μ³¶μ´¥´É  ¢μ§³μ¦´  ´  ²Õ¡μ³ Ö§Ò±¥ ¤²Ö ²Õ¡μ° μ¶¥· -

Í¨μ´´μ° ¸¨¸É¥³Ò;
• ¨¸¶μ²Ó§μ¢ ´¨¥ ±μ³¶μ´¥´É  ¢μ§³μ¦´μ ´  ²Õ¡μ° �‚Œ ²μ± ²Ó´μ° ¸¥É¨

¡¥§ Ë¨±¸ Í¨¨ ÔÉμ£μ  ¤·¥¸  ¢ ±μ´Ë¨£Ê· Í¨μ´´ÒÌ Ë °² Ì ¨²¨ ±μ¤¥ ¶·μ£· ³³;
• ¸μ¸É ¢ ¶ · ³¥É·μ¢ (¶·¨±² ¤´μ° ¶·μÉμ±μ² · ¡μÉÒ ¸ ±μ³¶μ´¥´Éμ³) ¸¢μ-

¡μ¤¥´ ¨ μ¶·¥¤¥²Ö¥É¸Ö · §· ¡μÉÎ¨±μ³ ±μ³¶μ´¥´É .
2. �·μ£· ³³  ¸μ¸É ¢²¥´¨Ö § ¤ ´¨Ö ¨¸¶μ²Ó§Ê¥É ¸¶¨¸μ± ¤μ¸ÉÊ¶´ÒÌ

Ê¸É·μ°¸É¢ (¨ ±μ³¶μ´¥´Éμ¢) ¨§ 	„. ˆ§ ÔÉμ£μ ¸¶¨¸±  ¶μ²Ó§μ¢ É¥²Ó ¢ ¤¨ ²μ£¥ ¢Ò-
¡¨· ¥É ´Ê¦´Ò¥ ¢ ¤ ´´μ³ Ô±¸¶¥·¨³¥´É¥ ±μ³¶μ´¥´ÉÒ ¨ ¸μ¸É ¢²Ö¥É ¤¢  ¸¶¨¸± .
�¥·¢Ò° Å ¸¶¨¸μ± Ê¸É·μ°¸É¢, ±μÉμ·Ò³ ¤μ²¦´Ò ¡ÒÉÓ μÉ¶· ¢²¥´Ò (μ¤´μ±· É´μ)
±μ³ ´¤Ò ¨´¨Í¨ Í¨¨ (¨ Ë¨±¸ Í¨¨) ¸μ¸ÉμÖ´¨Ö Î ¸É¨ μ¸¥° ³´μ£μ±μμ·¤¨´ É-
´ÒÌ Ê¸É·μ°¸É¢ (´ ¶·¨³¥·, £μ´¨μ³¥É·μ¢), ¶μ ±μÉμ·Ò³ ¢ ÔÉμ³ Ô±¸¶¥·¨³¥´É¥ ´¥
¶·¥¤¶μ² £ ¥É¸Ö ¨¸¶μ²Ó§μ¢ ÉÓ ¸± ´¨·μ¢ ´¨¥,   É ±¦¥ § ± § ´  ¶¥·¨μ¤¨Î¥¸±ÊÕ
¶¥·¥¤ ÎÊ ¨´Ëμ·³ Í¨¨ μ ¸μ¸ÉμÖ´¨¨ Ê¸É·μ°¸É¢  ¨ Ê¤¥·¦ ´¨¥ §´ Î¥´¨Ö § ¤ ´-
´μ£μ ¶ · ³¥É· . ‚Éμ·μ° ¸¶¨¸μ± Å ¸¶¨¸μ± Ê¸É·μ°¸É¢, ¤²Ö ±μÉμ·ÒÌ ¢ ¶·μÍ¥¸¸¥
Ô±¸¶¥·¨³¥´É  ¡Ê¤ÊÉ § ¤ ¢ ÉÓ¸Ö ´¥¸±μ²Ó±μ ¸μ¸ÉμÖ´¨° ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ´Ê¦´μ°
³¥Éμ¤¨±μ° Ô±¸¶¥·¨³¥´É . �μ¸²¥¤μ¢ É¥²Ó´μ ¢Ò¡¨· Ö ´ §¢ ´¨Ö Ê¸É·μ°¸É¢ ¨§
ÔÉμ£μ ¸¶¨¸± , ¶μ²Ó§μ¢ É¥²Ó ³μ¦¥É § ¤ ÉÓ ¤²Ö ± ¦¤μ£μ ¸¶¨¸μ± §´ Î¥´¨° Ê¶· -
¢²Ö¥³ÒÌ ¶ · ³¥É·μ¢. �  μ¸´μ¢ ´¨¨ ÔÉ¨Ì ¤ ´´ÒÌ PSJ ¸μ§¤ ¥É É ¡²¨ÍÊ, ¢ ±μ-
Éμ·μ° ¶μ²Ó§μ¢ É¥²Õ ¶·¥¤μ¸É ¢²Ö¥É¸Ö ¤μ¶μ²´¨É¥²Ó´ Ö ¢μ§³μ¦´μ¸ÉÓ ¨§³¥´¨ÉÓ
¸μ¸É ¢ ¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ · ¡μÉÒ ±μ³¶μ´¥´Éμ¢ Ê¶· ¢²¥´¨Ö μ¡μ·Ê¤μ¢ ´¨¥³,
  É ±¦¥ ¸μ¸É ¢ ¨¸¶μ²Ó§Ê¥³ÒÌ §´ Î¥´¨° ¶ · ³¥É·μ¢.

‚¨¤ μ±´  ¶·μ£· ³³Ò PSJ ¢ ·¥¦¨³¥ ·¥¤ ±É¨·μ¢ ´¨Ö ¶μ± § ´ ´  ·¨¸. 2.
�¥§Ê²ÓÉ É · ¡μÉÒ PSJ Å É ¡²¨Î´μ¥ μ¶¨¸ ´¨¥ ±μ´¥Î´μ£μ  ¢Éμ³ É , ·¥ ²¨-

§ÊÕÐ¥£μ ´Ê¦´Ò¥ ¢ Ô±¸¶¥·¨³¥´É¥ ¸μ¸ÉμÖ´¨Ö  ¶¶ · É´μ° ¸¨¸É¥³Ò. ‚ ± ¦¤μ³
¸μ¸ÉμÖ´¨¨ ¢Ò¶μ²´Ö¥É¸Ö Ô±¸¶μ§¨Í¨Ö ¤ ´´ÒÌ.
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�¨¸. 2. ‚¨¤ μ±´  ¶·μ£· ³³Ò PSJ ¢ ·¥¦¨³¥ ·¥¤ ±É¨·μ¢ ´¨Ö

�  ·¨¸. 2 ¢¨¤´μ, ÎÉμ ¶·¨ ¸μ¸É ¢²¥´¨¨ § ¤ ´¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö É¥·³¨´μ²μ£¨Ö
±μ´±·¥É´μ° μ¡² ¸É¨ ¶·¨²μ¦¥´¨Ö Å É¥·³¨´μ²μ£¨Ö Ô±¸¶¥·¨³¥´É Éμ· : ´ §¢ -
´¨Ö Ê§²μ¢ ¥£μ ¸¶¥±É·μ³¥É· , Ê£²μ¢Ò¥ ¶μ²μ¦¥´¨Ö ¨ É. ¤.

‡�Š‹	—…�ˆ…

� §· ¡μÉ ´Ò  ²£μ·¨É³Ò, ¨ ·¥ ²¨§μ¢ ´  ¶μ¤¸¨¸É¥³  μ¶¨¸ ´¨Ö ³¥Éμ¤¨±¨
Ô±¸¶¥·¨³¥´É , ¨´¢ ·¨ ´É´ Ö μÉ´μ¸¨É¥²Ó´μ ¨§³¥´¥´¨° ³¥Éμ¤¨±¨ ¨¸¸²¥¤μ¢ -
´¨Ö, ±μ´¸É·Ê±Í¨¨ Ô±¸¶¥·¨³¥´É ²Ó´μ° Ê¸É ´μ¢±¨ ¨ ±μ´Ë¨£Ê· Í¨¨ ‘��. ‘Ëμ·-
³Ê²¨·μ¢ ´  ¨ ¨¸¶μ²Ó§μ¢ ´  ³μ¤¥²Ó Ê´¨Ë¨Í¨·μ¢ ´´μ° ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö
Ô±¸¶¥·¨³¥´Éμ³, ¨¸¶μ²Ó§ÊÕÐ¥° Ë °² § ¤ ´¨Ö ´  Ô±¸¶¥·¨³¥´É. ‘¢μ°¸É¢  ¶μ¤-
¸¨¸É¥³Ò § ±²ÕÎ ÕÉ¸Ö ¢ ¸²¥¤ÊÕÐ¥³.

1. ˆ¸¶μ²Ó§μ¢ ´¨¥ ¶μ¤¸¨¸É¥³Ò ¸ÊÐ¥¸É¢¥´´μ ¸μ±· Ð ¥É ¸·μ± ´ ¸É·μ°±¨
‘�� ¤²Ö ´μ¢μ£μ Ô±¸¶¥·¨³¥´É .

2. ˆ¸¶μ²Ó§μ¢ ´¨¥ ¤ ´´μ° ¶μ¤¸¨¸É¥³Ò ¨ · §· ¡μÉ ´´μ° ¸·¥¤Ò ±μ³³Ê´¨± -
Í¨¨ DiCME [2] μ¡¥¸¶¥Î¨²μ ¢μ§³μ¦´μ¸ÉÓ  ¢Éμ³ É¨Î¥¸±¨ ±μ³¶μ´μ¢ ÉÓ ‘�� ¢
¸μμÉ¢¥É¸É¢¨¨ ¸ § ± § ´´μ° ³¥Éμ¤¨±μ° Ô±¸¶¥·¨³¥´É .
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3. �μ¤¸¨¸É¥³  ¨ ¶·μ£· ³³  Ê¶· ¢²¥´¨Ö Ô±¸¶¥·¨³¥´Éμ³ ¶·¨£μ¤´Ò ¤²Ö ¨¸-
¶μ²Ó§μ¢ ´¨Ö ¡¥§ ¨§³¥´¥´¨° ¢ · §²¨Î´ÒÌ ‘��.

4. �·¥¤²μ¦¥´´Ò° ¸¶μ¸μ¡ ¶μ¤£μÉμ¢±¨ ¨ ¨¸¶μ²´¥´¨Ö § ¤ ´¨Ö ¸μ±· Ð ¥É
μ¡Ñ¥³ ´¥μ¡Ìμ¤¨³μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö ¶·¨ · §· ¡μÉ±¥ ‘�� ¨ μ¤´μ¢·¥³¥´´μ
Ê¢¥²¨Î¨¢ ¥É ¥¥ ¢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
¸±μ··¥±É¨·μ¢ ÉÓ ¸μ¤¥·¦ ´¨¥ ¢Ò¶μ²´Ö¥³μ£μ § ¤ ´¨Ö;

•  ¢Éμ³ É¨Î¥¸±μ¥ μ¶·¥¤¥²¥´¨¥ ÉμÎ±¨ ¢Ìμ¤  ¤²Ö ·¥¸É ·É  ‘�� ¸ ¨§¢¥¸É-
´Ò³¨ ¨ ¢μ¸¸É ´μ¢¨³Ò³¨ ¶μÉ¥·Ö³¨ ¤ ´´ÒÌ ¶μ¸²¥ ¸¡μÖ ¶¨É ´¨Ö, Ê¸É· ´¨³μ£μ
μÉ± §  �‚Œ ¨ ¤·.

�ËË¥±É¨¢´μ¸ÉÓ ¶·¥¤²μ¦¥´¨Ö μ¡ ¨¸¶μ²Ó§μ¢ ´¨¨ ¶μ¤¸¨¸É¥³Ò ¶μ¤£μÉμ¢±¨
§ ¤ ´¨Ö ¶μ¤É¢¥·¦¤ ¥É¸Ö ¢Ò¶μ²´¥´´Ò³¨ ¢ ¶μ¸²¥¤´¨¥ £μ¤Ò ¶μ¤μ¡´Ò³¨ · ¡μ-
É ³¨ ¤²Ö ¸¨¸É¥³ ´  Ê¸É ´μ¢± Ì J-PARC/MLF [8] ¨ ISIS [9]. �¤´ ±μ ¶·¨´-
Í¨¶¨ ²Ó´μ¥ μÉ²¨Î¨¥ · ¡μÉ [8, 9] ¢ Éμ³, ÎÉμ ¢ ´¨Ì ´¥ ¸É ¢¨É¸Ö § ¤ Î¨  ¢Éμ³ -
É¨Î¥¸±μ° ±μ³¶μ´μ¢±¨ ‘�� ¨ ¤¨´ ³¨Î¥¸±μ£μ ¸¢Ö§Ò¢ ´¨Ö ±μ³¶μ´¥´Éμ¢: § ¤ -
´¨¥ ´  Ô±¸¶¥·¨³¥´É μ¶¨¸Ò¢ ¥É¸Ö ¸±·¨¶É ³¨ ¨ ±μ´Ë¨£Ê· Í¨μ´´Ò³¨ Ë °² ³¨,
  ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓÕ μ¶¥· Í¨° ¢ Ô±¸¶¥·¨³¥´É¥ Ê¶· ¢²Ö¥É ¨´É¥·¶·¥É Éμ·.
�¥¤μ¸É É±¨ É ±μ£μ ¶μ¤Ìμ¤  μ¡¸Ê¦¤¥´Ò ¢ÒÏ¥.

� §· ¡μÉ ´´ Ö ¶μ¤¸¨¸É¥³  ¨¸¶μ²Ó§Ê¥É¸Ö ¢ ·¥ ²Ó´ÒÌ Ô±¸¶¥·¨³¥´É Ì ´ 
¸¶¥±É·μ³¥É· Ì ¢ „Ê¡´¥ [10, 11]. �·μ£· ³³´ Ö ·¥ ²¨§ Í¨Ö ¶μ¤¸¨¸É¥³Ò ¢Ò-
¶μ²´¥´  ¢ μ¡Ð¥³ ¢¨¤¥ ¨ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¶·¨ · §· ¡μÉ±¥ ‘�� ¤²Ö
Ô±¸¶¥·¨³¥´Éμ¢ ¢ ¤·Ê£μ° μ¡² ¸É¨ ¶·¨²μ¦¥´¨Ö.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ¶·μÉμ±μ²μ³ μ ¸μ¢³¥¸É´ÒÌ · ¡μÉ Ì ‹ -
¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´±  �ˆŸˆ ¨ Ê´¨¢¥·¸¨É¥É  ®„Ê¡-
´ ¯.
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