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�·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·  ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö Å É·¥±¥·  É¨¶  ®‚¯ ´ 
μ¸´μ¢¥ Éμ´±μ¸É¥´´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ) ¤²Ö ¢´ÊÉ·¥´´¥£μ ¤¥É¥±Éμ·  Ê¸É ´μ¢±¨ ATLAS LHC.
�·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ¶·¥¤¢ ·¨É¥²Ó´μ£μ É¥¸É¨·μ¢ ´¨Ö ¤¥É¥±Éμ· . �¶¨¸ ´Ò μ¸´μ¢´Ò¥ ±μ³¶μ´¥´ÉÒ
¨ ¶·μÍ¥¤Ê·Ò ¸¡μ·±¨ ¸¥³´ ¤Í É¨ ¢μ¸Ó³¨¸²μ°´ÒÌ ³μ¤Ê²¥° TRT, ¨§£μÉ ¢²¨¢ ¥³ÒÌ ¢ �ˆŸˆ.

We reported the construction and preliminary testing of wheels ®‚¯ of ATLAS LHC transition
radiation trackers. The basic components and procedures of assembly of seventeen eight-layer modules
TRT made in JINR are described.

‚‚…„…�ˆ…

�·¥¤´ §´ Î¥´´ Ö ¤²Ö Ô±¸¶¥·¨³¥´Éμ¢ ´  Ê¸±μ·¨É¥²¥ LHC Ê¸É ´μ¢±  ATLAS ¸μ¤¥·¦¨É
´¥¸±μ²Ó±μ ±·Ê¶´ÒÌ ¤¥É¥±É¨·ÊÕÐ¨Ì ¸¨¸É¥³, ¢ Éμ³ Î¨¸²¥ ¢´ÊÉ·¥´´¨° ¤¥É¥±Éμ· (‚„), · -
¡μÉ ÕÐ¨° ¢ Ê¸²μ¢¨ÖÌ Ô±¸É·¥³ ²Ó´μ ¢Ò¸μ±μ° § £·Ê§±¨, ¶·¨ ±μÉμ·μ° ¶μÉμ± § ·Ö¦¥´´ÒÌ
Î ¸É¨Í ³μ¦¥É ¤μ¸É¨£ ÉÓ 1,25 · 106 ¸−1 · ¸³−1 [1]. ‚ ¸μ¸É ¢ ‚„ ¢Ìμ¤¨É É·¥±¥· ´  μ¸´μ¢¥
±·¥³´¨¥¢ÒÌ ¤¥É¥±Éμ·μ¢ ¨ ¤¥É¥±Éμ· ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö Å É·¥±¥· (TRT) ´  μ¸´μ¢¥
Éμ´±μ¸É¥´´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ). � ··¥²Ó´ Ö Î ¸ÉÓ TRT ¨§£μÉ ¢²¨¢ ² ¸Ó ¢ ‘˜�,
³μ¤Ê²¨ TRT ¶·Ö³μ£μ ´ ¶· ¢²¥´¨Ö (end-cup) Å ¨§£μÉ ¢²¨¢ ²¨¸Ó ¢ ‹”— �ˆŸˆ (É¨¶ ®‚¯)
¨ �ˆŸ” (É¨¶ ®A¯). —¨¸²μ ± ´ ²μ¢ ·¥£¨¸É· Í¨¨ TRT ATLAS ¸μ¸É ¢²Ö¥É 298 304.

’·¥¡μ¢ ´¨Ö ¢Ò¸μ±μ° ÔËË¥±É¨¢´μ¸É¨ ¢μ¸¸É ´μ¢²¥´¨Ö É·¥±μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨
μÉ¤¥²¥´¨Ö Ô²¥±É·μ´μ¢ μÉ ¶¨μ´μ¢ ¸ Ë ±Éμ·μ³ ·¥¦¥±Í¨¨ μ±μ²μ 100 ¢ Ê¸²μ¢¨ÖÌ ¡μ²ÓÏ¨Ì
§ £·Ê§μ± μ¶·¥¤¥²¨²¨ μ¸´μ¢´Ò¥ É·¥¡μ¢ ´¨Ö ± ’RT:

Å ÉμÎ´μ¸ÉÓ ¶μ§¨Í¨μ´¨·μ¢ ´¨Ö ± ¦¤μ£μ ¸É·μÊ ¢ ¶·μ¸É· ´¸É¢¥ ´¥ ÌÊ¦¥ 50 ³±³;
Å ¸μ¡¸É¢¥´´μ¥ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥ ¸É·μÊ ´¥ ÌÊ¦¥ 150 ³±³;
Å μ¤´μ·μ¤´μ¸ÉÓ ¶ · ³¥É·μ¢ ¢¸¥Ì ¤¥É¥±É¨·ÊÕÐ¨Ì ± ´ ²μ¢ ´¥ ÌÊ¦¥ ± 5%;
Å ³¨´¨³ ²Ó´ Ö ¢¥²¨Î¨´  ¶μÉ¥·Ó · ¡μÎ¥£μ £ §  ´  μ¸´μ¢¥ •¥.
‚ ¶·μÍ¥¸¸¥ Ô±¸¶¥·¨³¥´Éμ¢ R@D-±μ²² ¡μ· Í¨¥° ¡Ò²¨ ¨¸¸²¥¤μ¢ ´Ò ¸¢μ°¸É¢  ± ± ¸ -

³¨Ì ¸É·μÊ, É ± ¨ ¨¸¶μ²Ó§Ê¥³ÒÌ ¤²Ö ¨§£μÉμ¢²¥´¨Ö μÉ¤¥²Ó´ÒÌ Ô²¥³¥´Éμ¢ ¤¥É¥±Éμ·  ³ É¥·¨ -
²μ¢ [2, 3]. �  ¸μ§¤ ´´ÒÌ ¶·μÉμÉ¨¶ Ì ¡Ò²¨ ¨§ÊÎ¥´Ò ¨ ¢Ò· ¡μÉ ´Ò É·¥¡μ¢ ´¨Ö ± ¤¥É¥±Éμ·Ê
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¸ ÊÎ¥Éμ³ · ¤¨ Í¨μ´´ÒÌ Ê¸²μ¢¨° Ô±¸¶¥·¨³¥´É  [4]. 	 §· ¡μÉ ´´ Ö ±μ´¸É·Ê±Í¨Ö ¨ É¥Ì´μ-
²μ£¨Ö ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·  ¡Ò²¨ ¶·¨³¥´¥´Ò ¢ �ˆŸˆ („Ê¡´ ) ¨ ¢ �ˆŸ” (£. ƒ ÉÎ¨´ ) ¶·¨
¨§£μÉμ¢²¥´¨¨ TRT-³μ¤Ê²¥° É¨¶  ®‚¯ ¨ ®�¯ ¸μμÉ¢¥É¸É¢¥´´μ. ‚ ¤ ´´μ° · ¡μÉ¥ ¶·¥¤¸É -
¢²¥´ μ¶ÒÉ ¸μ§¤ ´¨Ö 17 TRT-³μ¤Ê²¥° É¨¶  ®‚¯ ¢ �ˆŸˆ ¸ ¶μ²´Ò³ ±μ²¨Î¥¸É¢μ³ ± ´ ²μ¢
·¥£¨¸É· Í¨¨ (¸É·μÊ) Å 104448.

1. �‘��‚�›… �‹…Œ…�’› Œ�„“‹Ÿ ®B¯

1.1. Œμ¤Ê²Ó. Šμ²ÓÍ¥¢Ò¥ ³μ¤Ê²¨ É¨¶  ®‚¯ ¸ ¢´¥Ï´¨³ ¤¨ ³¥É·μ³ 2088 ³³, ¢´ÊÉ·¥´-
´¨³ Å 1247,5+0,00 ³³ ¨ Éμ²Ð¨´μ° 114 ³³ ¸μ¸ÉμÖÉ ¨§ ¢´¥Ï´¨Ì ¨ ¢´ÊÉ·¥´´¨Ì Ê£²¥¶² ¸É¨-
±μ¢ÒÌ ±μ²¥Í, ¸±·¥¶²¥´´ÒÌ ¢±²¥¥´´Ò³¨ ¢ ´¨Ì ¢ · ¤¨ ²Ó´μ³ ´ ¶· ¢²¥´¨¨ ¸É·μÊ ¤¨ ³¥É·μ³
4 ³³. Š ¦¤Ò° ³μ¤Ê²Ó ¸μ¤¥·¦¨É ¢μ¸¥³Ó ¸²μ¥¢ ¸É·μÊ, ¤¥¢ÖÉÓ ¸²μ¥¢ · ¤¨ Éμ·μ¢ ¶¥·¥Ìμ¤-
´μ£μ ¨§²ÊÎ¥´¨Ö ¨§ ´ ¡μ·μ¢ ¶μ²¨¶·μ¶¨²¥´μ¢μ° ¶²¥´±¨ ¨ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ cÊ¡³μ¤Ê²¥°.
‚¸¥£μ ¢ ³μ¤Ê²Ó Ê¸É ´ ¢²¨¢ ÕÉ¸Ö 6144 ¸É·μÊ (·¨¸. 1). �  ³μ¤Ê²Ó Ê¸É ´ ¢²¨¢ ÕÉ¸Ö Ô±· ´Ò
μÉ Ô²¥±É·μ³ £´¨É´μ£μ ¨§²ÊÎ¥´¨Ö,   É ±¦¥ Ô²¥³¥´ÉÒ ¤²Ö £ §μμ¡¥¸¶¥Î¥´¨Ö ¨ μÌ² ¦¤¥´¨Ö
¤¥É¥±Éμ· .

	¨¸. 1. ‚´¥Ï´¨° ¢¨¤ ¢μ¸Ó³¨¸²μ°´μ£μ ³μ¤Ê²Ö

‚ ¶·μÍ¥¸¸¥ ¨§£μÉμ¢²¥´¨Ö μÉ¤¥²Ó´ÒÌ Ô²¥³¥´Éμ¢ ¨/¨²¨ ¸¨¸É¥³ Ô²¥³¥´Éμ¢ ¶·μ¢μ¤ÖÉ¸Ö
´¥μ¡Ìμ¤¨³Ò¥ ¨Ì É¥¸É¨·μ¢ ´¨Ö ¸ Í¥²ÓÕ μ¡¥¸¶¥Î¥´¨Ö ¢ ¤ ²Ó´¥°Ï¥³ É·¥¡Ê¥³ÒÌ ¶ · ³¥É·μ¢
¤¥É¥±Éμ· .

1.2. ‘É·μÊ. �μ²¨¨³¨¤´ Ö (± ¶Éμ´μ¢ Ö) ¶²¥´±  Éμ²Ð¨´μ° 25 ³±³ ¶μ¤¢¥·£ ¥É¸Ö ¸¶¥-
Í¨ ²Ó´μ° μ¡· ¡μÉ±¥, § ±²ÕÎ ÕÐ¥°¸Ö ¢ ´ ´¥¸¥´¨¨ ´  μ¤´Ê ¥¥ ¸Éμ·μ´Ê  ²Õ³¨´¨¥¢μ£μ
¶μ±·ÒÉ¨Ö Éμ²Ð¨´μ° μ±μ²μ 0,2 ³±³,   § É¥³ £· Ë¨Éμ¢μ£μ ¶μ±·ÒÉ¨Ö Éμ²Ð¨´μ° 6 ³±³.
�  μ¡· É´ÊÕ ¸Éμ·μ´Ê ¶²¥´±¨ ´ ´μ¸¨É¸Ö ¢ ± Î¥¸É¢¥ É¥·³μ±²¥Ö ¶μ²¨Ê·¥É ´ Éμ²Ð¨´μ°
μ±μ²μ 5 ³±³. �±μ´Î É¥²Ó´ Ö Éμ²Ð¨´  ¶²¥´±¨ Å (36 ± 6) ³±³, ·¥§¨¸É¨¢´μ¸ÉÓ μ±μ²μ
10 �³/±¢ ¤· É. ‘É·μÊ ¸ ¢´ÊÉ·¥´´¨³ ¤¨ ³¥É·μ³ (4,00 + 0,02) ³³ ´ ³ ÉÒ¢ ÕÉ¸Ö ¨§ ¤¢ÊÌ,
´ ·¥§ ´´ÒÌ ¨§ ÔÉμ° ¶²¥´±¨, ²¥´É (·¨¸. 2). �·μ¢μ¤ÖÐ¥¥ £· Ë¨Éμ¢μ¥ ¶μ±·ÒÉ¨¥ ´ Ìμ¤¨É¸Ö
´  ¢´ÊÉ·¥´´¥° ¨ ´ ·Ê¦´μ° ¶μ¢¥·Ì´μ¸ÉÖÌ ¸É·μÊ. � ³μÉ±  ¸É·μÊ ¢Ò¶μ²´Ö² ¸Ó Ë¨·³μ°
Lamina Dielectrics Ltd (�´£²¨Ö) /www.laminadielectrics.com/.

„²Ö ¸μÌ· ´¥´¨Ö ¶·Ö³μ²¨´¥°´μ¸É¨ ¨ Ìμ·μÏ¥° Í¨²¨´¤·¨Î´μ¸É¨ ´  ´ ·Ê¦´ÊÕ ¶μ¢¥·Ì-
´μ¸ÉÓ ¸É·μÊ ¤²¨´μ° 1,65 ³ ´ ±²¥¨¢ ²¨¸Ó ¢ ¶·μ¤μ²Ó´μ³ ´ ¶· ¢²¥´¨¨ Î¥ÉÒ·¥ Ê£²¥·μ¤´ÒÌ
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	¨¸. 2. ‘Ì¥³ É¨Î¥¸±μ¥ ¨§μ¡· ¦¥´¨¥ ¶·μÍ¥¸¸  ´ ³μÉ±¨ ¸É·μÊ

¸É·¨¶ . Š ¦¤Ò° ¸É·¨¶ ¸μ¤¥·¦¨É 1000 ´¨É¥° ¤¨ ³¥É·μ³ 8 ³±³ ¨ ¶·¨±²¥¨¢ ¥É¸Ö Ô¶μ±¸¨¤-
´Ò³ ±²¥¥³. ‚¥¸ ´ ±²¥¥´´ÒÌ ¸É·¨¶μ¢ ¸μ¸É ¢²Ö¥É 4 × 0,266 £ ´  μ¤¨´ ³¥É· ¸É·μÊ.

	 §· ¡μÉ ´´μ¥ ±μ²² ¡μ· Í¨¥° Ê¸É·μ°¸É¢μ ¤²Ö  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ ¢Ò¶μ²´¥´¨Ö ÔÉμ°
¶·μÍ¥¤Ê·Ò ¨¸¶μ²Ó§μ¢ ²μ¸Ó ¢ �ˆŸˆ ¡μ²¥¥ ¤¢ÊÌ ²¥É ¤²Ö ·¥°Ëμ·¸¨·μ¢ ´¨Ö 91993 ¸É·μÊ.
�μ¸²¥ Ê±·¥¶²¥´¨Ö ¸É·μÊ ¶·μ¢¥·Ö²¸Ö ¸ ¶μ³μÐÓÕ ± ²¨¡·  ´ ·Ê¦´Ò° ¤¨ ³¥É· ± ¦¤μ£μ ·¥°-
Ëμ·¸¨·μ¢ ´´μ£μ ¸É·μÊ, ·¥§¨¸É¨¢´μ¸ÉÓ Ê£²¥·μ¤´μ£μ ¶μ±·ÒÉ¨Ö ¨ ¶·Ö³μ²¨´¥°´μ¸ÉÓ ¸É·μÊ.
„²Ö ÔÉμ£μ ¶μ¸²¥¤´¥£μ É¥¸É  ¢¥·Ì´¨° ±μ´¥Í ¸É·μÊ § ±·¥¶²Ö²¸Ö ´  ¢¥·É¨± ²Ó´μ³ ¢· Ð Õ-
Ð¥³¸Ö ¸É¥·¦´¥ ¨ ¨§³¥·Ö² ¸Ó ¢¥²¨Î¨´  μÉ±²μ´¥´¨Ö μÉ μ¸¨ ¸É¥·¦´Ö ´¨¦´¥° Î ¸É¨ ¸É·μÊ
¢μ ¢·¥³Ö ¢· Ð¥´¨Ö. ‚¥²¨Î¨´  ÔÉμ£μ μÉ±²μ´¥´¨Ö ¡Ò²  ³¥´¥¥ 3 ³³ ¤²Ö 52,2 % ¸É·μÊ, ¢
¤¨ ¶ §μ´ Ì 3Ä4 ¨ 4Ä8 ³³ ¤²Ö 23,7 ¨ 22,3 % ¸μμÉ¢¥É¸É¢¥´´μ. �É¡· ±μ¢Ò¢ ²¨¸Ó ¸É·μÊ ¸
μÉ±²μ´¥´¨¥³ ¡μ²¥¥ 8 ³³. �μ²´Ò¥ ¶μÉ¥·¨ ¸É·μÊ ¸μ¸É ¢¨²¨ 2,7 % μÉ ¶¥·¢μ´ Î ²Ó´μ£μ ¨Ì
±μ²¨Î¥¸É¢ .

1.3. ‚´ÊÉ·¥´´¨¥ Ô²¥³¥´ÉÒ ¸É·μÊ ¨ ¨Ì ¸¡μ·± . „²Ö ¢±²¥¨¢ ´¨Ö ¸É·μÊ ¢ ¤¥É¥±Éμ·,  
É ±¦¥ ¤²Ö Ê¸É ´μ¢±¨ ¢ ¸É·μÊ  ´μ¤´μ° ¶·μ¢μ²μ±¨ ¤¨ ³¥É·μ³ 30 ³±³ ¨¸¶μ²Ó§ÊÕÉ¸Ö μÉ²¨ÉÒ¥
¨§ ¶μ²¨± ·¡μ´ É  ¸ ÉμÎ´μ¸ÉÓÕ ²ÊÎÏ¥ 30 ³±³ ¢´¥Ï´¨¥ ¨ ¢´ÊÉ·¥´´¨¥ ¢ÉÊ²±¨, · §²¨Î´Ò¥
¤²Ö ¤¢ÊÌ ±μ´Íμ¢ ¸É·μÊ. „²Ö Ë¨±¸¨·μ¢ ´¨Ö  ´μ¤´μ° ¶·μ¢μ²μ±¨ ¶·¨³¥´ÖÕÉ¸Ö ¸¶¥Í¨ ²Ó´Ò¥
Éμ´±μ¸É¥´´Ò¥ ‘u-¶¨´Ò ¸ ¨§μ²ÖÍ¨μ´´Ò³ ¶² ¸É¨±μ¢Ò³ ¶μ±·ÒÉ¨¥³ ¤²Ö μ¤´μ£μ ±μ´Í  ¸É·μÊ
¨ Í¥²Ó´μ³¥É ²²¨Î¥¸±¨¥ ¤²Ö ¤·Ê£μ£μ [5, 6].

�·μÏ¥¤Ï¨¥ ±μ´É·μ²Ó ´  ¶·Ö³μ²¨´¥°´μ¸ÉÓ ¸É·μÊ ¶μ¸ÉÊ¶ ²¨ ´  ÊÎ ¸Éμ± ¶·¥¤¢ ·¨É¥²Ó-
´μ° ¸¡μ·±¨, £¤¥ ¶·μÌμ¤¨²¨ Î¥·¥§ ¸²¥¤ÊÕÐ¨¥ ¶·μÍ¥¤Ê·Ò:

Å ¶·¥¤¢ ·¨É¥²Ó´ Ö μ¡·¥§±  ¸É·μÊ ¢ É·¥¡Ê¥³Ò° · §³¥·;
Å ¸μ§¤ ´¨¥ £ ²Ó¢ ´¨Î¥¸±μ£μ ±μ´É ±É  ³¥¦¤Ê ¢´ÊÉ·¥´´¥° ¨ ¢´¥Ï´¥° ¶μ¢¥·Ì´μ¸ÉÖ³¨

¸É·μÊ;
Å ¢±²¥¨¢ ´¨¥ ¢´¥Ï´¨Ì ¨ ¢´ÊÉ·¥´´¨Ì ¢ÉÊ²μ±;
Å μ¡·¥§±  ¸μ¡· ´´μ£μ ¸É·μÊ ¶μ ¥£μ ±μ´Í¥¢Ò³ Ô²¥³¥´É ³ ¸ ÉμÎ´μ¸ÉÓÕ 0,1 ³³.
Š·μ³¥ Éμ£μ, ¢ ¶·μÍ¥¸¸¥ ¨ ¶μ § ¢¥·Ï¥´¨¨ ÔÉ¨Ì ¸¡μ·μÎ´ÒÌ ¶·μÍ¥¤Ê· ¤²Ö ± ¦¤μ£μ ¸É·μÊ

¶·μ¢¥·Ö²¨¸Ó:
Å ·¥§¨¸É¨¢´μ¸ÉÓ ¶μ¢¥·Ì´μ¸É¥° ¨ ¨Ì £ ²Ó¢ ´¨Î¥¸±μ£μ ¸μ¥¤¨´¥´¨Ö;
Å ¤²¨´  ¸ ÉμÎ´μ¸ÉÓÕ 0,2 ³³ ¨ ¶·Ö³μ²¨´¥°´μ¸ÉÓ ¸É·μÊ;
Å ¢¥²¨Î¨´  £ §μ¢μ° É¥Î¨.
�  ·¨¸. 3 ¶μ± § ´μ ¶μ¤£μÉμ¢²¥´´μ¥ ± Ê¸É ´μ¢±¥ ¢ ¤¥É¥±Éμ· ¸É·μÊ.
�¥¶·Ö³μ²¨´¥°´μ¸ÉÓ ¸É·μÊ μ¶·¥¤¥²Ö² ¸Ó ¸ ¶μ³μÐÓÕ  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ Ê¸É·μ°¸É¢ ,
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¨§³¥·ÖÕÐ¥£μ ¨§³¥´¥´¨¥ ¤¨ ³¥É·  ¸É·μÊ ¶·¨ ¥£μ ¢· Ð¥´¨¨ ¢μ±·Ê£ Í¥´É· ²Ó´μ° μ¸¨ ¢
É·¥Ì ¸¥Î¥´¨ÖÌ ¶μ ¥£μ ¤²¨´¥. �¡· ¡μÉ ´´Ò¥ μn-line ·¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨° μ¶·¥¤¥²Ö²¨
± É¥£μ·¨Õ ¸É·μÊ ¶μ ¶·Ö³μ²¨´¥°´μ¸É¨ ± ± ± É¥£μ·¨Õ a ¶·¨ ¢¥²¨Î¨´¥ ¨§³¥´¥´¨° ¤¨ ³¥É· 
³¥´¥¥ 0,1 ³³; ¡ Å ¢ ¤¨ ¶ §μ´¥ 0,1Ä0,2 ³³ ¨ ¢ Å ¢ ¤¨ ¶ §μ´¥ 0,2Ä0,3 ³³.

	¨¸. 3. �¡Ð¨° ¢¨¤ ¶μ¤£μÉμ¢²¥´´μ£μ ± Ê¸É ´μ¢±¥ ¢ ¤¥É¥±Éμ· ¸É·μÊ

„²Ö ¨§³¥·¥´¨Ö ¢¥²¨Î¨´Ò £ §μ¢μ° É¥Î¨ ¸É·μÊ ¶μ³¥Ð ²¨¸Ó ¢´ÊÉ·Ó £¥·³¥É¨Î´μ£μ ¡μ±¸ 
¨ § ¶μ²´Ö²¨¸Ó  ·£μ´μ³ ¤μ ¨§¡ÒÉμÎ´μ£μ ¤ ¢²¥´¨Ö ¢ 1 ¡ · μÉ´μ¸¨É¥²Ó´μ ¤ ¢²¥´¨Ö ¢ ¡μ±¸¥.
‚¥²¨Î¨´  É¥Î¨ μ¶·¥¤¥²Ö² ¸Ó ¶μ ¨§³¥´¥´¨Õ ¤ ¢²¥´¨Ö ¢ ¡μ±¸¥. �É¡· ±μ¢Ò¢ ²¨¸Ó ¸É·μÊ ¸
¢¥²¨Î¨´μ° É¥Î¨ ¡μ²¥¥ 0,1 ³¡ ·/³¨´ · ¡ ·.

‚¸¥£μ ¢ É¥Î¥´¨¥ 3,5 ²¥É ¡Ò²μ ¶μ¤£μÉμ¢²¥´μ £μ¤´ÒÌ ± Ê¸É ´μ¢±¥ ¢ ¤¥É¥±Éμ· 110127
¸É·μÊ ¤²¨´μ° 37,0 ¸³ ¨ 45062 ¸É·μÊ ¤²¨´μ° 49,7 ¸³. �·¨ ÔÉμ³ ¶μÉ¥·¨ ¸μ¸É ¢²Ö²¨ 12
¨ 8,8 % ¤²Ö ¸É·μÊ ¸ ¶¥·¢μ° ¨ ¢Éμ·μ° ¤²¨´μ° ¸μμÉ¢¥É¸É¢¥´´μ. ‘²¥¤Ê¥É § ³¥É¨ÉÓ, ÎÉμ
¤²Ö ¤²¨´Ò 37,0 ¸³ ¸μμÉ´μÏ¥´¨Ö ¸É·μÊ ¶μ ± É¥£μ·¨Ö³ a, ¡ ¨ ¢ ¸μ¸É ¢²Ö²¨ 59, 36 ¨
5% ¸μμÉ¢¥É¸É¢¥´´μ. „²Ö ¸É·μÊ ¤²¨´μ° 49,7 ¸³ ÔÉμ ¸μμÉ´μÏ¥´¨¥ ¡Ò²μ 40, 50 ¨ 10%,
ÎÉμ Ê± §Ò¢ ¥É ´  ¶·μ¡²¥³´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶μ¤μ¡´μ° É¥Ì´μ²μ£¨¨ ¤²Ö μ¡¥¸¶¥Î¥´¨Ö
¢Ò¸μ±μ° ¶·Ö³μ²¨´¥°´μ¸É¨ ¸É·μÊ ¡μ²ÓÏ¨Ì ¤²¨´.

1.4. “£²¥¶² ¸É¨±μ¢Ò¥ ±μ²ÓÍ . „²Ö ¤¥É¥±Éμ·μ¢ TRT É¨¶  ®‚¯ ¨§£μÉ ¢²¨¢ ²¨¸Ó ´ 
¶·¥¤¶·¨ÖÉ¨¨ ®Œ Ï¨´μ¸É·μ¨É¥²Ó¯ (�¥·³Ó) ¢ ±ÊÊ³´μ-¶²μÉ´Ò¥ ¶·¥Í¨§¨μ´´Ò¥ Ê£²¥¶² ¸É¨-
±μ¢Ò¥ ±μ²ÓÍ  É·¥Ì É¨¶μ¢ ‚1, ‚2 ¨ ‚3, ¨¸¶μ²Ó§Ê¥³Ò¥ ¤²Ö ¸¡μ·±¨ Î¥ÉÒ·¥Ì¸²μ°´ÒÌ ¸Ê¡³μ-
¤Ê²¥°. Šμ²ÓÍ  ‚1 ¨ ‚2 ¢Ò¸μÉμ° 54,9−0,2 ³³ ¸ ¤¨ ³¥É· ³¨ 1268,2−0,6 ³³ ¨ 2006,3−0,6 ³³
¨ Éμ²Ð¨´ ³¨ 1,2±0,1 ³³ ¨ 4±0,2 ³³, ¸μμÉ¢¥É¸É¢¥´´μ, ¢Ò¶μ²´ÖÕÉ ·μ²Ó · ³ ±μ²ÓÍ¥¢μ£μ
¤¥É¥±Éμ· . Œ¥Ì ´¨Î¥¸±μ¥ ¸μ¥¤¨´¥´¨¥ ¨Ì ³¥¦¤Ê ¸μ¡μ° μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¢±²¥¥´´Ò³¨ ¢ ´¨Ì
¸É·μÊ. ‘ ÔÉμ° Í¥²ÓÕ ¢ ´¨Ì ¢Ò¶μ²´¥´Ò Î¥ÉÒ·¥ ·Ö¤  ¶·¥Í¨§¨μ´´ÒÌ μÉ¢¥·¸É¨° ¸ Ê£²μ¢μ°
ÉμÎ´μ¸ÉÓÕ ¶μ§¨Í¨μ´¨·μ¢ ´¨Ö ± ¦¤μ£μ ¨§ 3072 μÉ¢¥·¸É¨° 20 ³±³. �  ¡ §¥ ÔÉ¨Ì ±μ²¥Í
³μ´É¨·ÊÕÉ¸Ö ¢ ¤ ²Ó´¥°Ï¥³ ¢´ÊÉ·¥´´¨° ¨, ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μ²ÓÍ  ‚3 ¸ ¤¨ ³¥É·μ³
2058,3−0,6, ´ ·Ê¦´Ò° £ §μ¢Ò¥ μ¡Ñ¥³Ò, μ¡Ð¨¥ ¤²Ö ¢¸¥Ì Î¥ÉÒ·¥Ì ¸²μ¥¢ ¢±²¥¥´´ÒÌ ¸É·μÊ.
�  ´ ·Ê¦´μ³ ±μ²ÓÍ¥ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö É ±¦¥ ¶² ÉÒ ¤²Ö ¶¥·¥¤ Î¨  ´μ¤´ÒÌ ¸¨£´ ²μ¢ ¸

	¨¸. 4. Šμ²ÓÍ  ¢´ÊÉ·¥´´¥¥ (‚1) ¨ ¢´¥Ï´¥¥ (‚2), ¶μ¤£μÉμ¢²¥´´Ò¥ ± Ê¸É ´μ¢±¥ ¢ ´¨Ì ¸É·μÊ
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 ´μ¤μ¢ ¸É·μÊ ´  ¸Î¨ÉÒ¢ ÕÐÊÕ Ô²¥±É·μ´¨±Ê, ¶μ¤ Î¨ ´  ¸É·μÊ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ´ ¶·Ö¦¥-
´¨Ö ¨ ¢Ò¶μ²´¥´¨Ö ¤·Ê£¨Ì ´¥μ¡Ìμ¤¨³ÒÌ Ô²¥±É·¨Î¥¸±¨Ì ¸μ¥¤¨´¥´¨°. �  ·¨¸. 4 ¶μ± § ´Ò
¶μ¤£μÉμ¢²¥´´Ò¥ ± ¸¡μ·±¥ ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³ ¸Éμ²¥ ±μ²ÓÍ  ‚1 ¨ ‚2 ¸Ê¡³μ¤Ê²Ö.

�·¨ ¶·¥¤¸¡μ·μÎ´μ³ É¥¸É¨·μ¢ ´¨¨ ±μ²¥Í ±μ´É·μ²¨·Ê¥É¸Ö ¨Ì ¢Ò¸μÉ  ¨ Éμ²Ð¨´  Î¥·¥§
± ¦¤Ò° É·¨¤Í É¨£· ¤Ê¸´Ò° Ê£²μ¢μ° ¨´É¥·¢ ². ˆ§³¥·Ö¥É¸Ö É ±¦¥ ¤¥Ëμ·³ Í¨Ö ±μ²¥Í ¶μ¤
¸μ¡¸É¢¥´´Ò³ ¢¥¸μ³ ¨ ¶·¨ § ¤ ´´μ° ´ £·Ê§±¥, ± ²¨¡· ³¨ ¢Ò¡μ·μÎ´μ ¶·μ¢¥·ÖÕÉ¸Ö ¤¨ ³¥-
É·Ò μÉ¢¥·¸É¨° ¢ ±μ²ÓÍ Ì, ¶·μ¢μ¤¨É¸Ö ¢¨§Ê ²Ó´ Ö ¶·μ¢¥·±  ´  ´ ²¨Î¨¥ É·¥Ð¨´ ¨ ¤·Ê£¨Ì
¤¥Ë¥±Éμ¢.

1.5. � ¤¨ Éμ·Ò ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö. 	 ¤¨ Éμ·Ò ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö ¸μ¸ÉμÖÉ
¨§ 34 ¨²¨ 17 ¸²μ¥¢ ¶μ²¨¶·μ¶¨²¥´μ¢μ° ¶²¥´±¨ Éμ²Ð¨´μ° 15 ³±³, ³¥¦¤Ê ±μÉμ·Ò³¨ · ¸¶μ-
²μ¦¥´  ¸¥É±  ¨§ ¶μ²¨¶·μ¶¨²¥´μ¢ÒÌ ´¨É¥° ¸ ÖÎ¥°± ³¨ μ±μ²μ 8×8 ³³. „¨ ³¥É· ´¨É¥° Å
100 ³±³. ‘²μ¨ · ¤¨ Éμ·  § ¢ ·¨¢ ÕÉ¸Ö ¶μ ¥£μ ¢´¥Ï´¥° μ±·Ê¦´μ¸É¨, · ¸¶μ²μ¦¥´´Ò¥ ¶μ
¢´¥Ï´¥³Ê ¶¥·¨³¥É·Ê 96 μÉ¢¥·¸É¨° ¨¸¶μ²Ó§ÊÕÉ¸Ö ¤²Ö Ë¨±¸ Í¨¨ · ¤¨ Éμ·μ¢ ¶·¨ Ê¸É ´μ¢±¥
¢ ¸Ê¡³μ¤Ê²Ó. �·μ¢¥·Ö¥É¸Ö μÉ¸ÊÉ¸É¢¨¥ ¤¥Ëμ·³ Í¨¨ ¸É·μÊ, · ¸¶μ²μ¦¥´´ÒÌ ¢ ´¥¶μ¸·¥¤-
¸É¢¥´´μ° ¡²¨§μ¸É¨ μÉ · ¤¨ Éμ·μ¢.

1.6. �² ÉÒ ¶¥·¥¤ Î¨ ¸¨£´ ²μ¢. „²Ö ¸μ¥¤¨´¥´¨Ö  ´μ¤μ¢ ¸É·μÊ ¸μ ¸Î¨ÉÒ¢ ÕÐ¥° Ô²¥±-
É·μ´¨±μ° ¸Ê¡³μ¤Ê²Ö ¨¸¶μ²Ó§ÊÕÉ¸Ö É·¨¤Í ÉÓ ¤¢¥ 32-± ´ ²Ó´Ò¥ ³´μ£μ¸²μ°´Ò¥ ¶¥Î É´Ò¥
¶² ÉÒ, ¸μ¸ÉμÖÐ¨¥ ¨§ ¦¥¸É±μ° ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢μ° Î ¸É¨ ¨ £¨¡±μ° Î ¸É¨, ¨§£μÉμ¢²¥´´μ°
¨§ ¶μ²¨¨³¨¤´μ° ¶²¥´±¨. ‘É¥±²μÉ¥±¸Éμ²¨Éμ¢ Ö Î ¸ÉÓ ¶² É ¶·¨±²¥¨¢ ¥É¸Ö ± Éμ·Í ³ ±μ²¥Í
‚2 ¨ ‚3 ¨ ¸²Ê¦¨É μ¤´μ° ¨§ ¸É¥´μ± £¥·³¥É¨Î´μ£μ ¢ ¤ ²Ó´¥°Ï¥³ ¢´¥Ï´¥£μ £ §μ¢μ£μ μ¡Ñ¥³ 
¸Ê¡³μ¤Ê²Ö. ƒ¨¡± Ö Î ¸ÉÓ ¶·¥¤´ §´ Î¥´  ¤²Ö £ ²Ó¢ ´¨Î¥¸±μ£μ ¶μ¤±²ÕÎ¥´¨Ö ± ± Éμ¤ ³ ¨
 ´μ¤ ³ ¸É·μÊ ¶¥Î É´ÒÌ ¶² É ¸ ¶μ³μÐÓÕ ¨³¥ÕÐ¨Ì¸Ö ´  ´¨Ì ³¥É ²²¨§¨·μ¢ ´´ÒÌ ²¥¶¥¸É-

	¨¸. 5. �² É  ¸μ¥¤¨´¥´¨Ö ¸É·μÊ ¸μ ¸Î¨ÉÒ¢ ÕÐ¥° Ô²¥±É·μ´¨±μ°. ‚¨¤´Ò É·¨ ÖÎ¥°±¨, ± ¦¤ Ö ¨§ ±μÉμ-

·ÒÌ ¸μ¤¥·¦¨É Î¥ÉÒ·¥ £·Ê¶¶Ò ¢Ò¢μ¤  ¨´Ëμ·³ Í¨¨. ‘¨£´ ²Ò ¶¥·¥¤ ÕÉ¸Ö ´  Front-End-Ô²¥±É·μ´¨±Ê
³´μ£μ±μ´É ±É´Ò³ · §Ñ¥³μ³ Ë¨·³Ò FUJITSU, Ê¸É ´μ¢²¥´´Ò³ ´  ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢μ° Î ¸É¨ ¶² ÉÒ
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	¨¸. 6. �·¨´Í¨¶¨ ²Ó´ Ö Ô²¥±É·¨Î¥¸± Ö ¸Ì¥³  ¸Î¨ÉÒ¢ ´¨Ö ¨´Ëμ·³ Í¨¨

±μ¢ ¤²Ö ¶μ¤ Î¨ ´  ± Éμ¤ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ¨ ¸Î¨ÉÒ¢ ´¨Ö ¸  ´μ¤  ¨´Ëμ·³ Í¨Ö (·¨¸. 5).
�·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ¸Î¨ÉÒ¢ ´¨Ö ¶·¥¤¸É ¢²¥´  ´  ·¨¸. 6, μ´  ¶μ± §Ò¢ ¥É ³μ´É¨·Ê¥³Ò¥
´  ¶² É Ì Ô²¥³¥´ÉÒ.

2. ‘	��Š� ‘“	Œ�„“‹Ÿ

‘¡μ·±  ¸Ê¡³μ¤Ê²¥° ¨ ³μ¤Ê²Ö ¶·μ¨§¢μ¤¨É¸Ö ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´ÒÌ ¶·¥Í¨§¨μ´´ÒÌ
³¥É ²²¨Î¥¸±¨Ì ¸Éμ² Ì Î¥ÉÒ·¥Ì É¨¶μ¢, ¶·¥¤´ §´ Î¥´´ÒÌ ¤²Ö μ¶·¥¤¥²¥´´ÒÌ ¸¡μ·μÎ´ÒÌ
¨²¨ É¥¸Éμ¢ÒÌ ¶·μÍ¥¤Ê·. �²μ¸±μ¸É´μ¸ÉÓ ¸Éμ²μ¢ ´¥ ÌÊ¦¥ 100 ³±³. �¸´μ¢´Ò¥ ¶·μÍ¥¤Ê·Ò
¶¥·¥Î¨¸²¥´Ò ´¨¦¥.

1. �μ§¨Í¨μ´¨·μ¢ ´¨¥ ¨ Ë¨±¸ Í¨Ö ´  ¸¡μ·μÎ´μ³ ¸Éμ²¥ Ê£²¥¶² ¸É¨±μ¢ÒÌ ±μ²¥Í, Ê¸É -
´μ¢±  ¨ ¢±²¥¨¢ ´¨¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ ¸É·μÊ ± ¦¤μ£μ ·Ö¤  ¨§ Î¥ÉÒ·¥Ì (·¨¸. 4). “¸É ´μ¢± 
¶·μ³¥¦ÊÉμÎ´ÒÌ · ¤¨ Éμ·μ¢. �¢Éμ³ É¨§¨·μ¢ ´´ Ö ¶·μ¢¥·±  ± ¦¤μ£μ ¸É·μÊ ´  ¶·Ö³μ²¨-
´¥°´μ¸ÉÓ ¨ μÉ¸ÊÉ¸É¢¨¥ £ ²Ó¢ ´¨Î¥¸±¨Ì ¸μ¥¤¨´¥´¨° ³¥¦¤Ê ¸μ¸¥¤´¨³¨ ¸É·μÊ ¸ § ³¥´μ°
´¥± Î¥¸É¢¥´´ÒÌ [7].

2. ˆ§³¥·¥´¨¥ ®£ §μ¢μ° ¶·μÎ´μ¸É¨¯ ¸μ¡· ´´μ£μ É ±¨³ μ¡· §μ³ Ë· £³¥´É  ¸Ê¡³μ¤Ê²Ö,
¸μ¤¥·¦ Ð¥£μ Î¥ÉÒ·¥ ¸²μÖ ¸É·μÊ ¨ · ¸¶μ²μ¦¥´´Ò¥ ³¥¦¤Ê ´¨³¨ · ¤¨ Éμ·Ò. „²Ö ÔÉμ£μ
¸Ê¡³μ¤Ê²Ó Ê¸É ´ ¢²¨¢ ¥É¸Ö ´  ¸¶¥Í¨ ²Ó´Ò° ¸Éμ², ¢´ÊÉ·¥´´¨° μ¡Ñ¥³ ³¥¦¤Ê Ê£²¥¶² ¸É¨-
±μ¢Ò³¨ ±μ²ÓÍ ³¨ ¨ ¸É·μÊ § ¶μ²´Ö¥É¸Ö  ·£μ´μ³ ¶·¨ ¨§¡ÒÉμÎ´μ³ ¤ ¢²¥´¨¨ ¢ 20 ³¡ ·.
� ²¨Î¨¥ ³¨±·μμÉ¢¥·¸É¨° ¢ Ê£²¥¶² ¸É¨±μ¢ÒÌ ±μ²ÓÍ Ì, ¸É·μÊ ¨²¨ ¢ ³¥¸É Ì ¨Ì ¢±²¥¨¢ ´¨Ö
¢²¨Ö¥É ´  ¨§³¥´¥´¨¥ ¨§¡ÒÉμÎ´μ£μ ¤ ¢²¥´¨Ö ¢ ±μ´É·μ²¨·Ê¥³μ³ μ¡Ñ¥³¥. �·¨ ¨§³¥·¥´¨¨
¸±μ·μ¸É¨ ¨§³¥´¥´¨Ö ÔÉμ° ¢¥²¨Î¨´Ò ±μ´É·μ²¨·Ê¥É¸Ö É¥³¶¥· ÉÊ·  ¨  É³μ¸Ë¥·´μ¥ ¤ ¢²¥´¨¥
¤²Ö ¢¢¥¤¥´¨Ö ¶·μ£· ³³´Ò³ μ¡· §μ³ ¶μ¶· ¢μ± ´  ¶²μÉ´μ¸ÉÓ £ §  ¢ μ¡Ñ¥³¥. �μ ·¥§Ê²ÓÉ É ³
É¥¸É¨·μ¢ ´¨Ö 30 Ë· £³¥´Éμ¢ ¸Ê¡³μ¤Ê²¥° (N ) ¸·¥¤´ÖÖ ¢¥²¨Î¨´  É¥Î¨ (Tf ), μ¶·¥¤¥²Ö¥³ Ö
± ± Tf = ΣNiTi/N , ¸μ¸É ¢²Ö¥É ¢¥²¨Î¨´Ê 0,275 ³¡ ·/³¨´ · ¡ ·.

3. “±² ¤±  ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³ ¸¡μ·μÎ´μ³ ¸Éμ²¥ 32 ¶² É ¸Î¨ÉÒ¢ ´¨Ö ¨´Ëμ·³ Í¨¨
¢ ¢¨¤¥ ±μ²ÓÍ  ¸ ¶μ¸²¥¤ÊÕÐ¥° Ê¸É ´μ¢±μ° ´  ´¥³ Ë· £³¥´É  ¸Ê¡³μ¤Ê²Ö ¤²Ö μ¸ÊÐ¥¸É¢²¥´¨Ö
¸²¥¤ÊÕÐ¨Ì ¶·μÍ¥¤Ê·:

Å ¶·¨±²¥°±¨ Éμ·Í  ±μ²ÓÍ  ‚2 Ë· £³¥´É  ¸Ê¡³μ¤Ê²Ö ± ±μ²ÓÍÊ ¶² É ¸Î¨ÉÒ¢ ´¨Ö ¨´-
Ëμ·³ Í¨¨;

Å ¢Ò¶μ²´¥´¨Ö £ ²Ó¢ ´¨Î¥¸±¨Ì ¸μ¥¤¨´¥´¨° ¸ ± Éμ¤ ³¨ ¸É·μÊ;
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Å ¶´¥¢³ É¨Î¥¸±μ£μ ¢¢μ¤   ´μ¤´μ° ¶·μ¢μ²μ±¨ ¤¨ ³¥É·μ³ 30 ³±³ ¢´ÊÉ·Ó ¸É·μÊ ¨
±·¥¶²¥´¨Ö ¥¥ ¢ ±μ´¥Î´ÒÌ Ô²¥³¥´É Ì ¸É·μÊ ¶·¨ ´ ÉÖ¦¥´¨¨ (70 ± 15) £;

Å ¶·μ¢¥·±¨ ´ ÉÖ¦¥´¨Ö ¨ ¨§³¥·¥´¨Ö Éμ±μ¢ ¸É¥± ´¨Ö ¤²Ö ± ¦¤μ°  ´μ¤´μ° ¶·μ¢μ²μ±¨
¶·¨ § ¶μ²´¥´¨¨ ¸É·μÊ ¢μ§¤ÊÌμ³ ¸ § ³¥´μ°  ´μ¤μ¢ ¶·¨ ´¥¸¶¥Í¨Ë¨Í¨·μ¢ ´´μ³ ¨Ì ´ ÉÖ¦¥-
´¨¨ ¨ ¶·¨ ¢¥²¨Î¨´¥ Éμ±μ¢ ¸É¥± ´¨Ö ¡μ²¥¥ 50 ´�;

Å ¶·¨±²¥°±¨ ±μ²ÓÍ  ‚3 ¨ Ô²¥³¥´Éμ¢, £¥·³¥É¨§¨·ÊÕÐ¨Ì £ §μ¢Ò° μ¡Ñ¥³ ¶μ ¢´¥Ï´¥³Ê
¶¥·¨³¥É·Ê ¸Ê¡³μ¤Ê²Ö;

Å £¥·³¥É¨§ Í¨¨ ¢´ÊÉ·¥´´¥£μ ¤²Ö ¸É·μÊ £ §μ¢μ£μ μ¡Ñ¥³ ;
Å ¶·μ¢¥·±¨ ¸μ¡· ´´μ£μ ¸Ê¡³μ¤Ê²Ö ´  £¥·³¥É¨Î´μ¸ÉÓ ¸ Ê¸É· ´¥´¨¥³ ¶·¨ ´¥μ¡Ìμ¤¨³μ-

¸É¨ É¥Î¨ ¤μ ¢¥²¨Î¨´Ò ³¥´¥¥ 1³¡ ·/³¨´ · ¡ ·;
Å ¨§³¥·¥´¨Ö Éμ±μ¢ ¸É¥± ´¨Ö ¶·¨ § ¶μ²´¥´¨¨ ¸É·μÊ ¸Ê¡³μ¤Ê²Ö ‘�2 ¨ ·¥³μ´É  ¶²μÌ¨Ì

± ´ ²μ¢;
Å μ¡Ñ¥¤¨´¥´¨Ö ¤¢ÊÌ ¸Ê¡³μ¤Ê²¥° ¢ ¢μ¸Ó³¨¸²μ°´Ò° ³μ¤Ê²Ó.

3. �‘��‚�›… �…‡“‹œ’�’› ‘	��Šˆ „…’…Š’���‚ ’ˆ�� ®‚¯

‘μ¡· ´´Ò° ³μ¤Ê²Ó ¶μ¸ÉÊ¶ ¥É ´  ¸É ´Í¨Õ É¥¸É¨·μ¢ ´¨Ö ¤²Ö ¶·μ¢¥·±¨ ± ¦¤μ£μ ± ´ ² 
·¥£¨¸É· Í¨¨ [8]. ‚ ¸²ÊÎ ¥ μÉ±²μ´¥´¨Ö ¶ · ³¥É·μ¢ μÉ ¸¶¥Í¨Ë¨± Í¨¨ ¤ ´´Ò° ·¥£¨¸É· Í¨-
μ´´Ò° ± ´ ² μÉ±²ÕÎ ¥É¸Ö μÉ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö. �μ ¨Éμ£ ³ ¶·μ¢¥·±¨ 13 ¸μ¡· ´´ÒÌ
¢μ¸Ó³¨¸²μ°´ÒÌ ³μ¤Ê²¥° (86016 ± ´ ²μ¢) ¶μ · §²¨Î´Ò³ ¶·¨Î¨´ ³ ¡Ò²μ μÉ±²ÕÎ¥´μ 129
± ´ ²μ¢, ÎÉμ ¸μ¸É ¢²Ö¥É 0,15 % μÉ μ¡Ð¥£μ Î¨¸²  ± ´ ²μ¢.

	 ¸¶·¥¤¥²¥´¨¥ ¢¥²¨Î¨´Ò D, Ì · ±É¥·¨§ÊÕÐ¥° μ¤´μ·μ¤´μ¸ÉÓ £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¸É·μÊ
¢¤μ²Ó ¥£μ ¤²¨´Ò ¤²Ö ÔÉ¨Ì ³μ¤Ê²¥°, ¶μ± § ´μ ´  ·¨¸. 7. ‚¥²¨Î¨´  D μ¶·¥¤¥²Ö¥É¸Ö ± ±

D = 2(Amax − Amin)/(Ain+Aout),

£¤¥ Amax, Amin Å ³ ±¸¨³ ²Ó´μ¥ ¨ ³¨´¨³ ²Ó´μ¥ §´ Î¥´¨Ö ¨§³¥·¥´´ÒÌ  ³¶²¨ÉÊ¤ ¸¨£´ -
²μ¢; Ain ¨ Aout Å  ³¶²¨ÉÊ¤Ò ¸¨£´ ² , ¨§³¥·¥´´Ò¥ ¢ · §´ÒÌ ±μ´Í Ì ¸É·μÊ. ‚¨¤´μ, ÎÉμ μÉ-
±²μ´¥´¨¥ ¢¥²¨Î¨´ ¸¨£´ ²μ¢ μÉ ¸·¥¤´¥£μ §´ Î¥´¨Ö μ±μ²μ 3% ¨ ¶· ±É¨Î¥¸±¨ ´¥ ¡μ²¥¥ 8 %.

	¨¸. 7. 	 ¸¶·¥¤¥²¥´¨¥ ¢¥²¨Î¨´Ò D, Ì · ±É¥·¨§ÊÕÐ¥° μ¤´μ·μ¤´μ¸ÉÓ £ §μ¢μ£μ Ê¸¨²¥´¨Ö ¢ ¸É·μÊ
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‘μ¡· ´´Ò° ¶¥·¥¤´¨° ¤¥É¥±Éμ· É¨¶  ®‚¯ ¶μ± § ´ ´  ·¨¸. 8. „¥É¥±Éμ· ¸μ¤¥·¦¨É 8
¢μ¸Ó³¨¸²μ°´ÒÌ ³μ¤Ê²¥° ¸ Ê¸É ´μ¢²¥´´μ° ´  ´¥³ Ô²¥±É·μ´¨±μ° ¸Î¨ÉÒ¢ ´¨Ö. �·μ¢¥·± 
£ §μ¢μ° É¥Î¨ ¤¥É¥±Éμ·  ¶μ± § ² , ÎÉμ ¶μÉ¥·¨ · ¡μÎ¥° £ §μ¢μ° ¸³¥¸¨ ´¥ ¶·¥¢ÒÏ ÕÉ 2,6 ²
¢ ¸ÊÉ±¨.

	¨¸. 8. �¡Ð¨° ¢¨¤ ¸μ¡· ´´μ£μ ¤¥É¥±Éμ·  ¶¥·¥¤´¥£μ ´ ¶· ¢²¥´¨Ö (É¨¶ ®‚¯)

	² £μ¤ ·´μ¸É¨. ‚ § ±²ÕÎ¥´¨¥  ¢Éμ·Ò ¢Ò· ¦ ÕÉ ¡² £μ¤ ·´μ¸ÉÓ ¢¸¥³ Î²¥´ ³ ±μ²² ¡μ-
· Í¨¨ TRT ATLAS,   É ±¦¥ ¤¨·¥±Í¨¨ ‹ ¡μ· Éμ·¨¨ Ë¨§¨±¨ Î ¸É¨Í ¨ ¤¨·¥±Í¨¨ �ˆŸˆ § 
¶μ¤¤¥·¦±Ê · ¡μÉÒ. ‚Ò¶μ²´¥´¨¥ · ¡μÉÒ ¶μ¤¤¥·¦¨¢ ¥É¸Ö É ±¦¥ ˆ�’�‘ (º 03-42-5052).
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