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� ¡μÉ  ¶μ¸¢ÖÐ¥´  ¸¨¸É¥³¥ Journal, ¶·¥¤´ §´ Î¥´´μ° ¤²Ö  ¢Éμ³ É¨§ Í¨¨ ¶·μ-
Í¥¸¸  ·¥£¨¸É· Í¨¨ ¨§³¥·¥´¨° ´  ¸¶¥±É·μ³¥É· Ì ˆŸ“ ˆ��-2 ‹�” �ˆŸˆ. � ¸-
¸³μÉ·¥´Ò ±μ´Í¥¶Í¨Ö ¸¨¸É¥³Ò, É·¥¡μ¢ ´¨Ö ± ³μ¤¥²¨ ¤ ´´ÒÌ ¨ ¸¥·¢¨¸Ê. �·¥¤-
²μ¦¥´´ Ö ±μ´Í¥¶Í¨Ö ¨§´ Î ²Ó´μ § ¤Ê³Ò¢ ² ¸Ó ± ± Ê´¨Ë¨Í¨·μ¢ ´´ Ö ¤²Ö Ê¶·μ-
Ð¥´¨Ö ¶·¨  ¤ ¶É Í¨¨ ± ¸¶¥Í¨Ë¨±¥ ¸¶¥±É·μ³¥É·μ¢. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¸¨¸É¥³ 
¢´¥¤·¥´  ´  ¸¶¥±É·μ³¥É· Ì 	Œ�, ”„‚� ¨ ƒ�…‰�‘. �μ¤£μÉμ¢²¥´  ± É¥¸É¨·μ¢ -
´¨Õ ¢¥·¸¨Ö ¤²Ö ¸¶¥±É·μ³¥É·  �…��. ‚ ¡²¨¦ °Ï¥° ¶¥·¸¶¥±É¨¢¥ ¸¨¸É¥³  Journal
¡Ê¤¥É ¤μ¶μ²´¥´  ¢μ§³μ¦´μ¸ÉÓÕ · ¡μÉÒ ¸ ¤ ´´Ò³¨ ¢ Í¥´É· ²Ó´μ³ Ì· ´¨²¨Ð¥
·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° ‹�”.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ ´¥°É·μ´´μ° Ë¨§¨±¨ ¨³. ˆ.Œ. ”· ´± 
�ˆŸˆ.

�·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2018

Morkovnikov I. A., Kirilov A. S. P10-2018-63
System of Measurements Registration ®Journal¯ on the Spectrometers
of the IBR-2 Pulsed Reactor

The work is devoted to the Journal system intended for automation of registration
process of measurements performed on the IBR-2 instruments. The system concept,
requirements to a data model and service are considered. The offered concept was
originally conceived as uniˇed for the simplifying adaptation to instrument speciˇcs.
Now the system is implemented on spectrometers of YuMO, HRFD and GRAINS.
The version for NERA instrument is prepared for testing. In the near future the
Journal system will be supplemented with the ability to work with data in the central
repository of FLNP measurement results.

The investigation has been performed at the Frank Laboratory of Neutron Physics,
JINR.
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‚‚…„…�ˆ…

�±ÉÊ ²Ó´μ¸ÉÓ § ³¥´Ò ¡Ê³ ¦´μ° ·¥£¨¸É· Í¨¨ ¨§³¥·¥´¨° ´  ¸¶¥±É·μ³¥-
É· Ì ˆŸ“ ˆ��-2 ´  Ô²¥±É·μ´´ÊÕ ¡Ò²  μÉ³¥Î¥´  ¢ · ¡μÉ¥ [1], ¶μ¸¢ÖÐ¥´´μ°
¸¨¸É¥³¥ Journal (¤ ²¥¥ ¶·μ¸Éμ ¦Ê·´ ²), ¢´¥¤·ß´´μ° ´  ¸¶¥±É·μ³¥É·¥ ³ ²μ-
Ê£²μ¢μ£μ · ¸¸¥Ö´¨Ö 	Œ�. �¥£¨¸É·¨·Ê¥³Ò¥ ¤ ´´Ò¥ ¢±²ÕÎ ²¨ ¨´Ëμ·³ Í¨Õ
μ¡ Ô±¸¶¥·¨³¥´É¥, Ê¸²μ¢¨ÖÌ ´  μ¡· §Í¥, ¨³Ö ¨ ±μ³³¥´É ·¨° Ô±¸¶¥·¨³¥´É Éμ· 
¨ ´¥±μÉμ·Ò¥ ¤·Ê£¨¥. � §  ¤ ´´ÒÌ (¤ ²¥¥ �„) ¤²Ö ·¥£¨¸É·¨·Ê¥³μ° ¨´Ëμ·³ -
Í¨¨ ¶¥·¢μ¥ ¢·¥³Ö · §³¥Ð ² ¸Ó ´  Ê¶· ¢²ÖÕÐ¥³ ±μ³¶ÓÕÉ¥·¥ ¸¶¥±É·μ³¥É· ,
  ¢¶μ¸²¥¤¸É¢¨¨ ¡Ò²  ¶¥·¥´¥¸¥´  ´  μ¤¨´ ¨§ ¸¥·¢¥·μ¢ ‹�”. ‘¥·¢¨¸ ¦Ê·´ ² 
¤²Ö 	Œ� ¶μ³¨³μ ¸μ¡¸É¢¥´´μ  ¢Éμ³ É¨§ Í¨¨ ·¥£¨¸É· Í¨¨ ¶·¥¤² £ ² É ±¦¥
¸μ¸É ¢²¥´¨¥ μÉÎ¥Éμ¢ ¨ ¶μ¨¸± ´¥μ¡Ìμ¤¨³μ° ¨´Ëμ·³ Í¨¨.

‚ ¶μ¸²¥¤´¥¥ ¢·¥³Ö ¶μÖ¢¨² ¸Ó ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¶μ¤£μÉμ¢¨ÉÓ ´μ¢ÊÕ ¢¥·¸¨Õ
¦Ê·´ ² . ‚μ-¶¥·¢ÒÌ, ¥£μ Ê¸¶¥Ï´ Ö Ô±¸¶²Ê É Í¨Ö § ¨´É¥·¥¸μ¢ ²  ¶μ²Ó§μ¢ -
É¥²¥°, ¶·¥¤²μ¦¨¢Ï¨Ì ¢´¥¤·¨ÉÓ ¥¥ ´  ·Ö¤¥ ¤·Ê£¨Ì ¸¶¥±É·μ³¥É·μ¢ (·¥Ë²¥±-
Éμ³¥É·Ò, ËÊ·Ó¥-¨´¸É·Ê³¥´ÉÒ). ‚μ-¢Éμ·ÒÌ, ¤²Ö ¸¶¥±É·μ³¥É·μ¢ ˆŸ“ ˆ��-2
¡Ò²μ ¸μ§¤ ´μ ¨ ¢¢¥¤¥´μ ¢ Ô±¸¶²Ê É Í¨Õ Í¥´É· ²Ó´μ¥ Ì· ´¨²¨Ð¥ ·¥§Ê²ÓÉ -
Éμ¢ Ô±¸¶¥·¨³¥´Éμ¢ [2]. �μÔÉμ³Ê ¢ ¸¥·¢¨¸ ´μ¢μ° ¢¥·¸¨¨ ¦Ê·´ ²  ¥¸É¥¸É¢¥´´μ
¢±²ÕÎ¨ÉÓ ¨ ¸·¥¤¸É¢  ¤²Ö · ¡μÉÒ ¸ ¤ ´´Ò³¨ ´¥¶μ¸·¥¤¸É¢¥´´μ ¢ Ì· ´¨²¨Ð¥,
ÎÉμ ¶μ§¢μ²Ö¥É · ¸¸³ É·¨¢ ÉÓ ¥£μ ¨ ± ± ¸¨¸É¥³Ê ± É ²μ£¨§ Í¨¨ ·¥§Ê²ÓÉ Éμ¢
¨¸¸²¥¤μ¢ ´¨°.

�·μ¡²¥³ É¨±  ¸μ§¤ ´¨Ö ± É ²μ£¨§¨·μ¢ ´´μ£μ Ì· ´¨²¨Ð  Ô±¸¶¥·¨³¥´É ²Ó-
´ÒÌ ¤ ´´ÒÌ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¢¥¸Ó³   ±ÉÊ ²Ó´  [3Ä5]. �¤´¨³ ¨§ ´ ¨¡μ²¥¥
¶μ¶Ê²Ö·´ÒÌ ¶·μ¥±Éμ¢ Ö¢²Ö¥É¸Ö ICAT Project [6, 7]. 
ÉμÉ ¶μ¤Ìμ¤ ¶·¥¤¶μ² £ ¥É
¶μ²´ÊÕ  ¢Éμ³ É¨§ Í¨Õ ·¥£¨¸É· Í¨¨ ¨¸¸²¥¤μ¢ ´¨°, ´ Î¨´ Ö ¸ ¶μ¤ Î¨ § Ö¢±¨
´  Ô±¸¶¥·¨³¥´É ¨ ±μ´Î Ö ¶Ê¡²¨± Í¨¥° ¥£μ ·¥§Ê²ÓÉ Éμ¢ ¶μ¸²¥ μ¡· ¡μÉ±¨. ‚
¸¢Ö§¨ ¸ ¨§¢¥¸É´Ò³¨ ¸²μ¦´μ¸ÉÖ³¨, ¨§²μ¦¥´´Ò³¨ ¢ · ¡μÉ Ì [8, 9], ¶·Ö³μ¥ ¢´¥-
¤·¥´¨¥ ÔÉμ£μ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¢ ‹�” ¢ ´ ¸ÉμÖÐ¨° ³μ³¥´É ´¥Í¥²¥-
¸μμ¡· §´μ. ‚ Î ¸É´μ¸É¨, ¢ ² ¡μ· Éμ·¨¨ Ê¦¥ ¸ÊÐ¥¸É¢Ê¥É ¸¢μÖ ¸¨¸É¥³  ¶μ¤ Î¨
¨ ÊÎ¥É  § Ö¢μ± ´  ¶·μ¢¥¤¥´¨¥ Ô±¸¶¥·¨³¥´Éμ¢ ´  ¸¶¥±É·μ³¥É· Ì ˆŸ“ ˆ��-2,
μÉ¸ÊÉ¸É¢Ê¥É ¥¤¨´Ò° Ëμ·³ É § ¶¨¸¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¨ É. ¤. ‚ ÔÉ¨Ì
Ê¸²μ¢¨ÖÌ ¶μ¤¤¥·¦±  ¨ · §¢¨É¨¥ ¦Ê·´ ²  ¶μ±  μ¸É ¥É¸Ö ¡¥§  ²ÓÉ¥·´ É¨¢Ò.

1. ’�…��‚��ˆŸ Š †“���‹“

‚ · ¡μÉ¥ [1] ¡Ò²¨ ¸Ëμ·³Ê²¨·μ¢ ´Ò μ¸´μ¢´Ò¥ É·¥¡μ¢ ´¨Ö ± ¦Ê·´ ²Ê,  
¨³¥´´μ:

• ¦Ê·´ ² ¤μ²¦¥´ ¡ÒÉÓ ³ ±¸¨³ ²Ó´μ Ê´¨Ë¨Í¨·μ¢ ´ ¤²Ö Ê¶·μÐ¥´¨Ö ¥£μ
 ¤ ¶É Í¨¨ ± · ¡μÉ¥ ´  · §²¨Î´ÒÌ ¸¶¥±É·μ³¥É· Ì;

• ·¥£¨¸É· Í¨Ö ¨§³¥·¥´¨° ¢ ¶·μÍ¥¸¸¥ Ô±¸¶¥·¨³¥´É  ¤μ²¦´  ¢¥¸É¨¸Ó  ¢-
Éμ³ É¨Î¥¸±¨; ¸²¥¤μ¢ É¥²Ó´μ, μ´ ¤μ²¦¥´ ¡ÒÉÓ ¸μ¶·Ö¦¥´ ¸ ¶·μ£· ³³´Ò³ ±μ³-
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¶²¥±¸μ³ Sonix+ [10], ±μÉμ·Ò° ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö Ê¶· ¢²¥´¨Ö ¸¶¥±É·μ³¥É· ³¨
ˆŸ“ ˆ��-2;

• ·¥£¨¸É·¨·Ê¥³Ò¥ ¤ ´´Ò¥ ¤μ²¦´Ò ¡ÒÉÓ ¤μ¸ÉÊ¶´Ò Î¥·¥§ ¨´É¥·´¥É;
• ¸¥·¢¨¸ ¦Ê·´ ²  ¤μ²¦¥´ ¢±²ÕÎ ÉÓ ¶μ¨¸± ¨§³¥·¥´¨° ¶μ §´ Î¥´¨Ö³ ¶ · -

³¥É·μ¢.
ˆ§ ÔÉμ£μ ¸²¥¤Ê¥É, ÎÉμ ¦Ê·´ ² ¤μ²¦¥´ μ¡¥¸¶¥Î¨¢ ÉÓ:
• ¶·μ¸ÉÊÕ  ¤ ¶É Í¨Õ ± ±μ´±·¥É´μ³Ê ´ ¡μ·Ê ¤ ´´ÒÌ ¢ ¸¢Ö§¨ ¸ ¨³¥Õ-

Ð¨³¸Ö ¸μ¸É ¢μ³ μ¡μ·Ê¤μ¢ ´¨Ö ¸¶¥±É·μ³¥É·  ¨ ¥£μ ¸¶¥Í¨Ë¨Î¥¸±μ° ³¥Éμ¤¨±¥
¨§³¥·¥´¨°;

• ± ± § ¶¨¸Ó, É ± ¨ ÎÉ¥´¨¥ ¤ ´´ÒÌ ¢ ¶·μÍ¥¸¸¥ ´ ¡μ· , ¶μ¸±μ²Ó±Ê  ±-
ÉÊ ²Ó´ Ö ¨´Ëμ·³ Í¨Ö ¨§³¥·¥´¨Ö ³μ¦¥É ¡ÒÉÓ ¢μ¸É·¥¡μ¢ ´  ¢ ¶·μ¨§¢μ²Ó´Ò°
³μ³¥´É;

•  ¢Éμ³ É¨Î¥¸±μ¥ ·¥§¥·¢´μ¥ ±μ¶¨·μ¢ ´¨¥ ¤ ´´ÒÌ, É ± ± ± ¸·μ± Ì· ´¥´¨Ö
·¥£¨¸É·¨·Ê¥³μ° ¨´Ëμ·³ Í¨¨ ¤μ²¦¥´ ¡ÒÉÓ ´¥ ³¥´¥¥ 5Ä10 ²¥É.

2. Š��–…�–ˆŸ ˆ …… �…�‹ˆ‡�–ˆŸ

‚ μ¸´μ¢Ê ±μ´Í¥¶Í¨¨ ¦Ê·´ ²  ¶μ²μ¦¥´  ³μ¤¥²Ó ¥£μ ¤ ´´ÒÌ (¤ ²¥¥ ³μ¤¥²Ó),
±μÉμ· Ö μ¡· §μ¢ ´  ¸μ¢μ±Ê¶´μ¸ÉÓÕ ¢Ò¡· ´´ÒÌ ¸É·Ê±ÉÊ· ¤ ´´ÒÌ ¨ μ¶¥· Í¨°
¨Ì μ¡· ¡μÉ±¨. ‚ ± Î¥¸É¢¥ μ¶¥· Í¨° ¶·¥¤Ê¸³μÉ·¥´Ò ÎÉ¥´¨¥, § ¶¨¸Ó ¨ Ì· ´¥-
´¨¥ ¤ ´´ÒÌ. �¶¥· Í¨¨ ¶μ¨¸±  ¤ ´´ÒÌ ¨ ¸μ¸É ¢²¥´¨Ö μÉÎ¥Éμ¢ ¢Ò´¥¸¥´Ò ¢
¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸.

ƒ² ¢´μ° ¸²μ¦´μ¸ÉÓÕ ¶·¨ · §· ¡μÉ±¥ ³μ¤¥²¨ ¤ ´´ÒÌ ¡Ò²  ´¥μ¡Ìμ¤¨³μ¸ÉÓ
μ¡¥¸¶¥Î¨ÉÓ μ¡· ¡μÉ±Ê ´ ¡μ·μ¢ ¤ ´´ÒÌ ¸ · §²¨Î´ÒÌ ¸¶¥±É·μ³¥É·μ¢ ¸ ¶μ³μÐÓÕ
¥¤¨´μ° ³μ¤¥²¨. Š ± μÉ³¥Î¥´μ ¢ [1], Î ¸ÉÓ ·¥£¨¸É· Í¨μ´´ÒÌ ¤ ´´ÒÌ (¨³Ö
¶μ²Ó§μ¢ É¥²Ö, ´ §¢ ´¨¥ μ¡· §Í  ¨ É. ¤.) ¤¥°¸É¢¨É¥²Ó´  ¤²Ö ¢¸¥Ì Ê¸É ´μ¢μ±, ¢
Éμ ¢·¥³Ö ± ± Î ¸ÉÓ ¤ ´´ÒÌ ¸¶¥Í¨Ë¨Î´ .

�·¥¤²μ¦¥´´ Ö ³μ¤¥²Ó μ¸´μ¢ ´  ´  Ê´¨¢¥·¸ ²Ó´μ° ¸É·Ê±ÉÊ·¥ ¤ ´´ÒÌ, ¢ ±μ-
Éμ·μ° ¨´Ëμ·³ Í¨Ö ¸μ ¢¸¥Ì ¸¶¥±É·μ³¥É·μ¢ μ¡· ¡ ÉÒ¢ ¥É¸Ö ¨¤¥´É¨Î´Ò³ μ¡· -
§μ³. �·¥μ¡· §μ¢ ´¨¥ ¸¶¥Í¨Ë¨Î¥¸±¨Ì ¤ ´´ÒÌ ¢ ¥¤¨´Ò° Ëμ·³ É ¢Ò´¥¸¥´μ ¢
μÉ¤¥²Ó´ÊÕ ¶·μÍ¥¤Ê·Ê, ±μÉμ· Ö ¶μ¸²¥ ¶·¥μ¡· §μ¢ ´¨Ö ¤ ´´ÒÌ ¢Ò§Ò¢ ¥É Ê´¨-
¢¥·¸ ²Ó´ÊÕ ËÊ´±Í¨Õ § ¶¨¸¨ ¢ �„. �·μ¡²¥³  ¸μ ¸¶¥Í¨Ë¨±μ° μÉÎ¥Éμ¢ ´ 
· §´ÒÌ ¸¶¥±É·μ³¥É· Ì ·¥Ï¥´   ´ ²μ£¨Î´μ. �·¥μ¡· §μ¢ ´¨¥ ¨´Ëμ·³ Í¨¨ ¨§
�„ ¢ Ê¤μ¡´Ò° ¤²Ö ¶μ²Ó§μ¢ É¥²Ö ¢¨¤ ¢Ò´¥¸¥´μ ¢ μÉ¤¥²Ó´ÊÕ ¶·μÍ¥¤Ê·Ê.

„²Ö ·¥ ²¨§ Í¨¨ �„ ¢Ò¡· ´  ·¥²ÖÍ¨μ´´ Ö ¡ §  ¤ ´´ÒÌ. …¥ ¸É·Ê±ÉÊ· 
¶·¥¤¸É ¢²¥´  ´  ·¨¸. 1. �´  μ¡· §μ¢ ´  ´ ¡μ·μ³ É ¡²¨Í ¸ ¨´Ëμ·³ Í¨¥° μ¡
¨§³¥·¥´¨ÖÌ, ¶μ²Ó§μ¢ É¥²ÖÌ, ¸¸Ò²± ³¨ ´  Ë °²Ò ¸ ·¥§Ê²ÓÉ É ³¨ ¨§³¥·¥´¨° ¨
 É·¨¡ÊÉ ³¨, ¶·¥¤¸É ¢²¥´´Ò³¨ ¢ ¢¨¤¥ ¥¤¨´μ° ¤²Ö ¢¸¥Ì ¸¶¥±É·μ³¥É·μ¢ ³μ¤¥²¨
EAV (EntityÄattributeÄvalue model).

‚ ± Î¥¸É¢¥ ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ¡ § ³¨ ¤ ´´ÒÌ (‘“�„) · ¸¸³ É·¨¢ ²¨¸Ó
MySQL ¨ PostreSQL. �¡¥ ‘“�„ ¶·¥¤μ¸É ¢²ÖÕÉ ¤μ¸É ÉμÎ´Ò° ´ ¡μ· ËÊ´±Í¨°,
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�¨¸. 1. ‘É·Ê±ÉÊ·  ¡ §Ò ¤ ´´ÒÌ ¦Ê·´ ² 

�¨¸. 2. ‘É·Ê±ÉÊ·  ¦Ê·´ ² 

´¥μ¡Ìμ¤¨³ÒÌ ¤²Ö ·¥Ï¥´¨Ö ¶μ¸É ¢²¥´´ÒÌ § ¤ Î, Å ´ ¤¥¦´μ¥ Ì· ´¥´¨¥, ¶μ-
¨¸±, μ¤´μ¢·¥³¥´´μ¥ ÎÉ¥´¨¥ ¨ § ¶¨¸Ó, ·¥§¥·¢´μ¥ ±μ¶¨·μ¢ ´¨¥ ¤ ´´ÒÌ. ‚Ò¡μ·
MySQL μ¡Ê¸²μ¢²¥´ ¡μ²¥¥ Ï¨·μ±μ° ¶μ¤¤¥·¦±μ° ´  ³μ³¥´É ¶·¨´ÖÉ¨Ö ·¥Ï¥-
´¨Ö,   É ±¦¥ ¢μ§³μ¦´μ¸ÉÓÕ ·¥ ²¨§ Í¨¨ ¤μ¸ÉÊ¶  ± �„ Î¥·¥§ ¨´É¥·´¥É ´  Ê·μ¢´¥
³μ¤¥²¨ Î¥·¥§ ±²¨¥´É¸±¨¥ ¡¨¡²¨μÉ¥±¨ MySQL. �·¨ ÔÉμ³ ¸ ³  �„ ¢Ò¤¥²¥´  ¢
μÉ¤¥²Ó´Ò° Ô²¥³¥´É.
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‚ Sonix+ ¶·μÍ¥¤Ê·  ¨§³¥·¥´¨Ö § ¶¨¸Ò¢ ¥É¸Ö ¢ ¢¨¤¥ ¸±·¨¶É  ´  Ö§Ò±¥
Python. �μ ³¥·¥ ¥¥ ¢Ò¶μ²´¥´¨Ö ·¥£¨¸É·¨·Ê¥³ Ö ¨´Ëμ·³ Í¨Ö ¢ �„ μ¡´μ¢²Ö-
¥É¸Ö  ¢Éμ³ É¨Î¥¸±¨.

— ¸ÉÓ ³μ¤¥²¨, ¸μ¤¥·¦ Ð Ö ¤ ´´Ò¥ ¨ ³¥Éμ¤Ò ¤²Ö ·¥£¨¸É· Í¨¨ ¨§³¥·¥´¨°
¨ μ ¸¢μ¥¢·¥³¥´´μ³ ¥¥ μ¡´μ¢²¥´¨¨, ¢Ò¤¥²¥´  ¢ ±² ¸¸, Ê´¨¢¥·¸ ²Ó´Ò° ¤²Ö ¢¸¥Ì
¸¶¥±É·μ³¥É·μ¢. Š·μ³¥ Éμ£μ, ¤²Ö ± ¦¤μ£μ ¸¶¥±É·μ³¥É·  ¸μ¸É ¢²Ö¥É¸Ö ¤μ¶μ²-
´¨É¥²Ó´ Ö ¡¨¡²¨μÉ¥±  ¤²Ö ¶·¨¢¥¤¥´¨Ö ¸¶¥Í¨Ë¨Î¥¸±¨Ì ¤ ´´ÒÌ ¸¶¥±É·μ³¥É· 
± ¥¤¨´μ³Ê ¤²Ö ¦Ê·´ ²  Ëμ·³ ÉÊ.

Œμ¤¥²Ó · §¤¥²¥´  ´  μÉ¤¥²Ó´Ò¥ Î ¸É¨ ¤²Ö § ¶¨¸¨, ÎÉ¥´¨Ö ¨ Ì· ´¥´¨Ö ¤ ´-
´ÒÌ. 
Éμ ¶μ§¢μ²¨²μ μ·£ ´¨§μ¢ ÉÓ ³¥Ì ´¨§³ § Ð¨ÉÒ μÉ ´¥¸ ´±Í¨μ´¨·μ¢ ´´μ°
§ ¶¨¸¨ ¢ �„ Î¥·¥§ ¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸. ˆ¤¥Ö § Ð¨ÉÒ § ±²ÕÎ ¥É¸Ö ¢
· §¤¥²¥´¨¨ ¶μ²Ó§μ¢ É¥²¥° ¤²Ö § ¶¨¸¨ ¨ ÎÉ¥´¨Ö ¤ ´´ÒÌ ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨
¶·¨¢¨²¥£¨Ö³¨. ’ ±¨³ μ¡· §μ³, Î¥·¥§ ¶μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸ ¨§³¥´¨ÉÓ
¤ ´´Ò¥ ¢ �„ ´¥¢μ§³μ¦´μ ´¨ ¶·¨ ± ±¨Ì Ê¸²μ¢¨ÖÌ.

‚ ³μ¤¥²¨ É ±¦¥ ¢Ò¤¥²¥´  Î ¸ÉÓ, μÉ¢¥Î ÕÐ Ö §  ¶μ¨¸± ¢ �„ ¨ ¸μ¸É ¢²¥´¨¥
μÉÎ¥Éμ¢.

3. ��‹œ‡�‚�’…‹œ‘Šˆ‰ ˆ�’…�”…‰‘

�μ²Ó§μ¢ É¥²Ó¸±¨° ¨´É¥·Ë¥°¸ ¤²Ö ¶·μ¸³μÉ·  �„ ¨ ¸μ¸É ¢²¥´¨Ö μÉÎ¥Éμ¢
·¥ ²¨§μ¢ ´ ¢ ¢¨¤¥ ³´μ£μμ±μ´´μ£μ ¶·¨²μ¦¥´¨Ö ¸ ¶² ¢ ÕÐ¨³¨ ¶μ¤μ±´ ³¨.

�¨¸. 3. �·¨³¥· ¶μ²Ó§μ¢ É¥²Ó¸±μ£μ ¨´É¥·Ë¥°¸  ¦Ê·´ ² 
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Éμ ¶μ§¢μ²Ö¥É ´ ¸É· ¨¢ ÉÓ · ¸¶μ²μ¦¥´¨¥ Ô²¥³¥´Éμ¢ ¶μ Ê¸³μÉ·¥´¨Õ μ¶¥· -
Éμ· . Š ¦¤μ¥ ¶μ¤μ±´μ ¨´É¥·Ë¥°¸  ¢§ ¨³μ¤¥°¸É¢Ê¥É ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ ±μ³-
¶μ´¥´Éμ³ ³μ¤¥²¨ ¤ ´´ÒÌ ¦Ê·´ ² . ’ ±μ° ¶μ¤Ìμ¤ ¶μ§¢μ²¨² ¸¤¥² ÉÓ ¨´É¥·Ë¥°¸
Ê´¨¢¥·¸ ²Ó´Ò³ ¤²Ö ¢¸¥Ì ¸¶¥±É·μ³¥É·μ¢.

‡�Š‹�—…�ˆ…

‡  ¢·¥³Ö Ô±¸¶²Ê É Í¨¨ ¦Ê·´ ²  ´  ¸¶¥±É·μ³¥É·¥ 	Œ� ¸ 2012 ¶μ 2018 £.
¡Ò²μ § ·¥£¨¸É·¨·μ¢ ´μ 2 ÉÒ¸. § ¶¨¸¥° ¢ ¡ §Ê ¤ ´´ÒÌ. ‚ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö
¦Ê·´ ² ¢´¥¤·¥´ ´  ËÊ·Ó¥-¤¨Ë· ±Éμ³¥É·¥ ¢Ò¸μ±μ£μ · §·¥Ï¥´¨Ö ”„‚� ¨ ·¥-
Ë²¥±Éμ³¥É·¥ ƒ�…‰�‘. �μ¤£μÉμ¢²¥´  ± ¶· ±É¨Î¥¸±μ³Ê É¥¸É¨·μ¢ ´¨Õ ¢¥·¸¨Ö
¤²Ö ³´μ£μÍ¥²¥¢μ£μ ¸¶¥±É·μ³¥É·  ¸ μ¡· É´μ° £¥μ³¥É·¨¥° �…��, £μÉμ¢ÖÉ¸Ö ¢¥·-
¸¨¨ ¤²Ö ·¥Ë²¥±Éμ³¥É·μ¢ �…Œ“� ¨ �…”‹…Š‘. �¶ÒÉ  ¤ ¶É Í¨¨ ¦Ê·´ ²  ¤²Ö
¸¶¥±É·μ³¥É·μ¢ ¶μ± § ², ÎÉμ μ¸´μ¢´ Ö § ¤ Î  § ±²ÕÎ ¥É¸Ö ¢ ¶μ²ÊÎ¥´¨¨ ¨ μ·-
£ ´¨§ Í¨¨ ·¥£¨¸É·¨·Ê¥³ÒÌ ¤ ´´ÒÌ,   É ±¦¥ ´ ¸É·μ°±¥ £¥´¥· Éμ·  μÉÎ¥Éμ¢ ¢
¨´É¥·Ë¥°¸¥ ¶μ²Ó§μ¢ É¥²Ö. �·¨ ÔÉμ³ ¶¥·¢μ´ Î ²Ó´ Ö  ·Ì¨É¥±ÉÊ·  ¦Ê·´ ² , ¢
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¸ÉÊ¶  ± Í¥´É· ²Ó´μ³Ê Ì· ´¨²¨ÐÊ ¤ ´´ÒÌ. ‚ ¸²ÊÎ ¥ ¶μÖ¢²¥´¨Ö ¶μÉ·¥¡´μ¸É¥°
¢ ¡μ²¥¥ Ï¨·μ±μ³ ´ ¡μ·¥ ËÊ´±Í¨° ¦Ê·´ ² ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ ¢ ± Î¥¸É¢¥
±μ³¶μ´¥´É  ¡μ²¥¥ ±μ³¶²¥±¸´μ° ¸¨¸É¥³Ò, ´ ¶·¨³¥·, ICAT ¨²¨ ¥¥  ´ ²μ£ .

�¢Éμ·Ò ¢Ò· ¦ ÕÉ £²Ê¡μ±ÊÕ ¶·¨§´ É¥²Ó´μ¸ÉÓ ±μ²²¥£ ³, ¶·¥¦¤¥ ¢¸¥£μ ¨§
£·Ê¶¶Ò ¨´Ëμ·³ Í¨μ´´ÒÌ É¥Ì´μ²μ£¨°,   É ±¦¥ ´ Ï¨³ ¶μ²Ó§μ¢ É¥²Ö³ §  ¶²μ-
¤μÉ¢μ·´μ¥ ¸μÉ·Ê¤´¨Î¥¸É¢μ, É¥·¶¥´¨¥ ¨ ¶μ¸ÉμÖ´´ÊÕ ¶μ¤¤¥·¦±Ê.
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