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� §· ¡ ÉÒ¢ ¥³Ò° ±μ²² °¤¥· ÉÖ¦¥²ÒÌ ¨μ´μ¢ NICA ¶·¥¤¶μ² £ ¥É ¸μ§¤ ´¨¥ ¤¥É¥±Éμ·  MPD, ¢
¸μ¸É ¢¥ ±μÉμ·μ£μ ¢ ± Î¥¸É¢¥ Éμ·Í¥¢μ£μ É·¥±¥·  (…‘) ³μ¦¥É ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´ É·¥±¥· ±μ²ÓÍ¥¢μ£μ
É¨¶  ´  μ¸´μ¢¥ Éμ´±μ¸É¥´´ÒÌ ¤·¥°Ëμ¢ÒÌ É·Ê¡μ± (¸É·μÊ),  ´ ²μ£¨Î´Ò° TRT ¢´ÊÉ·¥´´¥£μ ¤¥É¥±Éμ· 
Ê¸É ´μ¢±¨ ATLAS. “¸É ´μ¢²¥´´Ò¥ ¶μ¸²¥ TPC ¨¤¥´É¨Î´Ò¥ ¶¥·¥¤´¨° ¨ § ¤´¨° ³μ¤Ê²¨ É·¥±¥· 
¤μ²¦´Ò μ¡¥¸¶¥Î¨ÉÓ ·¥£¨¸É· Í¨Õ ¶·μ¤Ê±Éμ¢ ¸Éμ²±´μ¢¥´¨Ö ¨μ´μ¢ AuÄAu ¢ ¤¨ ¶ §μ´¥ ¶¸¥¢¤μ¡Ò¸É·μÉ
1,4Ä2,1 ¸ Ìμ·μÏ¨³¨ É·¥±μ¢Ò³¨ ¶ · ³¥É· ³¨ ·¥±μ´¸É·Ê¨·Ê¥³ÒÌ ¸μ¡ÒÉ¨°. Š ¦¤Ò° ³μ¤Ê²Ó ¡Ê¤¥É
¸μ¤¥·¦ ÉÓ 60 ±μ²ÓÍ¥¢ÒÌ ¶²μ¸±μ¸É¥° ¸É·μÊ, ³ ±¸¨³ ²Ó´ Ö § £·Ê§±  ±μÉμ·ÒÌ ´¥ ¡Ê¤¥É ¶·¥¢ÒÏ ÉÓ
0,2 Î ¸É¨ÍÒ ´  ¸Éμ²±´μ¢¥´¨¥. …‘ NICA ¨³¥¥É ¸ÊÐ¥¸É¢¥´´Ò¥ μÉ²¨Î¨Ö μÉ  ´ ²μ£ , ÎÉμ É·¥¡Ê¥É
¢Ò¶μ²´¥´¨Ö μ¶·¥¤¥²¥´´μ£μ μ¡Ñ¥³  R&D. ‚ ¸É ÉÓ¥ ¶·¨¢¥¤¥´Ò ¶¥·¢Ò¥ ·¥§Ê²ÓÉ ÉÒ ¸μ§¤ ´´μ£μ ¶μ
´μ¢μ° É¥Ì´μ²μ£¨¨ ¶μ²´μ³ ¸ÏÉ ¡´μ£μ ¶·μÉμÉ¨¶  ±μ²ÓÍ¥¢ÒÌ ¤¥É¥±Éμ·μ¢ …‘ NICA.

The heavy-ion collider NICA, being under development, assumes construction of MPD detector
where as a mechanical tracker (EC) it can use the tracker based on the thin-walled drift tubes (straws)
of the wheel-type, similar to the Inner Detector TRT ATLAS. The identical front and back tracker
modules installed after TPC have to provide registration of AuÄAu ion collision products in the range
of pseudorapidity 1.4Ä2.1 with good track parameters of the reconstructed events. Each module will
contain 60 circular straw planes, whose maximum occupancy will not exceed 0.2 particles per collision.
The NICA EC differs signiˇcantly from the analog that requires a certain amount of R&D. The article
presents the ˇrst results of studying the new technology in the construction of the full-scale prototype
of the EC ring detectors for NICA.
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‘É·μÊ-…‘ É·¥±¥· ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ ¨¤¥´É¨Î´ÒÌ ³μ¤Ê²¥°, · §³¥Ð ¥³ÒÌ ¢ Ê¸É ´μ¢±¥ ¸
¤¢ÊÌ ¸Éμ·μ´ μÉ´μ¸¨É¥²Ó´μ ÉμÎ¥± ¸Éμ²±´μ¢¥´¨Ö ¶ÊÎ±μ¢ ¶μ¸²¥ TPC.

‘ ÊÎ¥Éμ³ μ¶ÒÉ  ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·  ATLAS TRT [1, 2] ¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ Ê¶·μ-
¸É¨ÉÓ ¶μ ¢μ§³μ¦´μ¸É¨ É¥Ì´μ²μ£¨Õ ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·  …‘ NICA ¨ Ê³¥´ÓÏ¨ÉÓ ¥£μ ¸Éμ¨-
³μ¸ÉÓ, É¥³ ¡μ²¥¥ ÎÉμ ¤²Ö Ê¢¥²¨Î¥´¨Ö É·¥¡Ê¥³μ£μ  ±¸¥¶É ´¸  ÎÊ¢¸É¢¨É¥²Ó´ Ö ¶²μÐ ¤Ó ¢
¸· ¢´¥´¨¨ ¸ TRT Ê¢¥²¨Î¨¢ ¥É¸Ö ¢ 1,6 · § . Š·μ³¥ Éμ£μ, ¤²Ö μ¶·¥¤¥²¥´¨Ö ´¥ Éμ²Ó±μ φ-
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(· ¤¨ ²Ó´Ò¥ ¸É·μÊ), ´μ ¨ U , V -±μμ·¤¨´ É ¤¥É¥±Éμ· ¤μ²¦¥´ ¸μ¤¥·¦ ÉÓ ¸É·μÊ, Ê¸É ´μ¢²¥´-
´Ò¥ ¸ Ê£²μ³ ´ ±²μ´  ± · ¤¨ ²Ó´μ³Ê ´ ¶· ¢²¥´¨Õ. –¥²¥¸μμ¡· §´μ É ±¦¥, ¢ μÉ²¨Î¨¥ μÉ
TRT, Ê¸É· ´¨ÉÓ ¶μ¤ ÎÊ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ´  ¢´¥Ï´ÕÕ ¶μ¢¥·Ì´μ¸ÉÓ ¸É·μÊ. Œμ¤Ê²¨
É·¥±¥·  Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¢ μ£· ´¨Î¥´´μ³ ¶μ ¶ÊÎ±Ê ¶·μ¸É· ´¸É¢¥, ÎÉμ ¢¢μ¤¨É μ£· ´¨Î¥´¨Ö
´  ³ ±¸¨³ ²Ó´μ ¢μ§³μ¦´ÊÕ ¨Ì Éμ²Ð¨´Ê.

Š ¦¤Ò° ¨§ ¤¢ÊÌ ³μ¤Ê²¥° ¸μ¤¥·¦¨É 60 ±μ²ÓÍ¥¢ÒÌ ¸²μ¥¢ ¸É·μÊ ¤¨ ³¥É·μ³ 4 ³³, · ¸-
¶μ²μ¦¥´´ÒÌ ¶μ¸²¥¤μ¢ É¥²Ó´μ ¢ · ¤¨ ²Ó´μ³ ¨ ´ ±²μ´´ÒÌ ± ´¥³Ê ´  ±7◦ ´ ¶· ¢²¥´¨ÖÌ.
—Éμ¡Ò ¨¸±²ÕÎ¨ÉÓ ¨§£μÉμ¢²¥´¨¥ ¶·¥Í¨§¨μ´´ÒÌ Ê£²¥¶² ¸É¨±μ¢ÒÌ ±μ²¥Í ¸ ¢Ò¸μ±μÉμÎ´Ò³¨
μÉ¢¥·¸É¨Ö³¨ ¢ ´¨Ì ¤²Ö ± ¦¤μ° Ê¸É ´ ¢²¨¢ ¥³μ° ¸É·μÊ, · §· ¡μÉ ´ ³¥Éμ¤ ¨§£μÉμ¢²¥´¨Ö
±μ²¥Í ¨§ ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢ÒÌ ²¥´É ¸ ¶·¥Í¨§¨μ´´Ò³¨ μÉ¢¥·¸É¨Ö³¨, ¢Ò¶μ²´Ö¥³Ò³¨ ´ 
¸¡μ·μÎ´μ³ ÊÎ ¸É±¥ ¸ ¶μ³μÐÓÕ ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ£μ μ¡μ·Ê¤μ¢ ´¨Ö. �Éμ ´¥ Éμ²Ó±μ Ê¸É· -
´Ö¥É ´¥μ¡Ìμ¤¨³μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ´¨Ö ¤μ·μ£μ¸ÉμÖÐ¥£μ ¶·μ¨§¢μ¤¸É¢  ¨ μ¡μ·Ê¤μ¢ ´¨Ö, ´μ ¨
¶μ§¢μ²Ö¥É μ¡Ñ¥¤¨´ÖÉÓ ¢ μ¤¨´ ¸¡μ·μÎ´Ò° ¶·μÍ¥¸¸ ¸μ§¤ ´¨¥ ¤¢ÊÌ ¶μ¤¤¥·¦¨¢ ÕÐ¨Ì ¸É·μÊ
±μ²¥Í μ¤´μ¢·¥³¥´´μ ¸ Ê¸É ´μ¢±μ° ¢ ´¨Ì ¸É·μÊ.

‘’��“

�·¨ ¸μ§¤ ´¨¨ · §²¨Î´ÒÌ ¸É·μÊ-É·¥±¥·μ¢ ´ ³¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¸É·μÊ ¨§ ¶μ²¨¨³¨¤-
´ÒÌ (± ¶Éμ´μ¢ÒÌ) ¶²¥´μ±. ‚´ÊÉ·¥´´¨¥ ¨ ´ ·Ê¦´Ò¥ ¶μ¢¥·Ì´μ¸É¨ ¨¸¶μ²Ó§Ê¥³ÒÌ ¤²Ö TRT
¸É·μÊ ¡Ò²¨ ¶μ±·ÒÉÒ £· Ë¨Éμ¢Ò³ ¸²μ¥³ (coated), ¨¸¶μ²Ó§Ê¥³Ò¥ ¸É·μÊ ¤²Ö COMPASS [3]
¨ ¤·Ê£¨Ì ¸É·μÊ-É·¥±¥·μ¢ ¨³¥²¨ £· Ë¨Éμ¢μ¥ ¶μ±·ÒÉ¨¥ (loaded) Éμ²Ó±μ ´  ¨Ì ¢´ÊÉ·¥´´¥°
¶μ¢¥·Ì´μ¸É¨. ‘É·μÊ ´ ³ ÉÒ¢ ²¨¸Ó ¤¢Ê³Ö ¶²¥´μÎ´Ò³¨ ²¥´É ³¨, ¢ ¶μ¸²¥¤´¨Ì ¸²ÊÎ ÖÌ ¢´Ê-
É·¥´´¨¥ ²¥´ÉÒ ¡Ò²¨ ¨§ ¶·μ¢μ¤ÖÐ¥° ¶²¥´±¨ XC-160 Éμ²Ð¨´μ° 40 ³±³ ¸ £· Ë¨Éμ¢Ò³
´ ¶μ²´¥´¨¥³,   ¢´¥Ï´¨¥ Å ¨§ ´¥¶·μ¢μ¤ÖÐ¥° ¶²¥´±¨ É¨¶  HN50 ¸ Al-¶μ±·ÒÉ¨¥³ Éμ²-
Ð¨´μ° μ±μ²μ 0,2 ³±³ ´  ¨Ì ¸Éμ·μ´¥, Ö¢²ÖÕÐ¥°¸Ö ¢´ÊÉ·¥´´¥° ¶·¨ ´ ³μÉ±¥ ¸É·μÊ. � 
μ¡· Ð¥´´ÒÌ ¤·Ê£ ± ¤·Ê£Ê ¸Éμ·μ´ Ì ¶²¥´μÎ´ÒÌ ²¥´É É ±¦¥ ¡Ò² ¸²μ° É¥·³μ±²¥Ö Éμ²Ð¨´μ°
μ±μ²μ 5 ³±³. � ³μÉ±  ¸É·μÊ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ´  ± ²¨¡·μ¢ ´´μ³ ¸É¥·¦´¥ ¶·¨ É¥³¶¥· ÉÊ·¥
∼ 200 ◦‘. „²Ö Ê¸É ´μ¢±¨ ¸É·μÊ ¢ · ³Ò ¶·μÉμÉ¨¶  ¨¸¶μ²Ó§ÊÕÉ¸Ö ´ ¡μ·Ò ±μ´¥Î´ÒÌ Ô²¥-
³¥´Éμ¢, μ¡¥¸¶¥Î¨¢ ÕÐ¨Ì ¸μμ¸´μ¸ÉÓ  ´μ¤´ÒÌ ¶·μ¢μ²μ± (¤¨ ³¥É·μ³ 30 ³±³) ¸ ± Éμ¤ ³¨
¸É·μÊ ´¥ ÌÊ¦¥ 200 ³±³ ¨ Ë¨±¸ Í¨Õ ¨Ì ¶·¨ ´ ÉÖ¦¥´¨¨ μ±μ²μ 70 £.

„²Ö EC NI‘A ¡Ê¤ÊÉ ¨¸¶μ²Ó§μ¢ ´Ò ¸É·μÊ ¢Éμ·μ£μ É¨¶ , ¢ ± Î¥¸É¢¥ ¢´ÊÉ·¥´´¨Ì ¶²¥-
´μÎ´ÒÌ ²¥´É ¶·¨ ´ ³μÉ±¥ ¸É·μÊ ³μ£ÊÉ ¡ÒÉÓ ¨¸¶μ²Ó§μ¢ ´Ò ± ± ± ¶Éμ´ É¨¶  XC-160, É ±
¨ ± ¶Éμ´ ¸ ´ ·Ê¦´Ò³ £· Ë¨Éμ¢Ò³ ¶μ±·ÒÉ¨¥³ É¨¶  coated. „²Ö ¶μ¢ÒÏ¥´¨Ö ¶·Ö³μ²¨-
´¥°´μ¸É¨ ¸É·μÊ ¡Ê¤ÊÉ Ê¸¨²¥´Ò Ê£²¥·μ¤´Ò³¨, ¡ § ²ÓÉμ¢Ò³¨ ¨²¨ ¨´Ò³¨ ´ ±²¥¥´´Ò³¨ ´ 
¢´¥Ï´¥° ¶μ¢¥·Ì´μ¸É¨ É·Ê¡μ± ´¨ÉÖ³¨ ¶μ ¨¸¶μ²Ó§Ê¥³μ° ¤²Ö TRT É¥Ì´μ²μ£¨¨. � ³μÉ± 
¸É·μÊ ³μ¦¥É ¡ÒÉÓ ¢Ò¶μ²´¥´  ´  · §· ¡μÉ ´´μ³ ¢ ‹”‚� �ˆŸˆ μ¡μ·Ê¤μ¢ ´¨¨.

„²Ö Ê¸É ´μ¢±¨ ¢ ¶·μÉμÉ¨¶ ¡Ò²μ ¶μ¤£μÉμ¢²¥´μ μ±μ²μ 600 Ê¸¨²¥´´ÒÌ Ê£²¥·μ¤´Ò³¨
´¨ÉÖ³¨ ¸É·μÊ ¤¨ ³¥É·μ³ 4 ³³ ¸ ±μ³¶²¥±É ³¨ Ê¸É ´μ¢μÎ´ÒÌ Ô²¥³¥´Éμ¢.
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�¤´¨³¨ ¨§ É·¥¡μ¢ ´¨° ¶·¨ ¸μ§¤ ´¨¨ ±μ²ÓÍ¥¢μ£μ ¤¥É¥±Éμ·  ¶¥·¥Ìμ¤´μ£μ ¨§²ÊÎ¥´¨Ö Å
É·¥±¥·  (TRT ATLAS) ¡Ò²¨: ¢Ò¸μ±¨¥ μ¤´μ·μ¤´μ¸ÉÓ ¤¥É¥±É¨·ÊÕÐ¨Ì ± ´ ²μ¢ ¨ ÉμÎ´μ¸ÉÓ
¨Ì ¶μ§¨Í¨μ´¨·μ¢ ´¨Ö, ³¨´¨³¨§ Í¨Ö ¢¥Ð¥¸É¢  ± ± ¢ ¥£μ ÎÊ¢¸É¢¨É¥²Ó´μ° μ¡² ¸É¨, É ± ¨
´  ¶¥·¨Ë¥·¨¨. �É¨ ¦¥ É·¥¡μ¢ ´¨Ö μ¸É ÕÉ¸Ö ¨ ¤²Ö …‘ NICA.
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�¨¸. 1. ‘Ì¥³  · ¸¶μ²μ¦¥´¨Ö μÉ¢¥·¸É¨° ¤²Ö Ê¸É ´μ¢±¨ ¸É·μÊ ¢μ ¢´ÊÉ·¥´´¥³ (a) ¨ ¢´¥Ï´¥³ (¡)
±μ²ÓÍ Ì

�¸´μ¢´Ò³¨ ´¥¸ÊÐ¨³¨ Ô²¥³¥´É ³¨ TRT Ö¢²ÖÕÉ¸Ö Ê£²¥¶² ¸É¨±μ¢Ò¥ ±μ²ÓÍ  ¸ μÉ¢¥·-
¸É¨Ö³¨ ¢ ´¨Ì ¤²Ö Ê¸É ´μ¢±¨ ¸É·μÊ. “¢¥²¨Î¥´¨¥ ÎÊ¢¸É¢¨É¥²Ó´μ° μ¡² ¸É¨ …‘ NICA ¢ 1,6
· §  ¶μ ¸· ¢´¥´¨Õ ¸ TRT,   ¸²¥¤μ¢ É¥²Ó´μ, ¨ £ ¡ ·¨É´ÒÌ · §³¥·μ¢ ¤¥É¥±Éμ·  Ê¢¥²¨Î¨-
¢ eÉ ¸²μ¦´μ¸ÉÓ ¨ ¸Éμ¨³μ¸ÉÓ ÔÉ¨Ì Ô²¥³¥´Éμ¢ ¢ ¸²ÊÎ ¥ ¸μ§¤ ´¨Ö ¨Ì  ´ ²μ£¨Î´Ò³ ³¥Éμ¤μ³.
�Éμ μ¶·¥¤¥²¨²μ ¶μ¨¸± ´μ¢μ£μ ³¥Éμ¤ , μ¡¥¸¶¥Î¨¢ ÕÐ¥£μ ·¥ ²Ó´ÊÕ ¢μ§³μ¦´μ¸ÉÓ ¨Ì ¸μ-
§¤ ´¨Ö ¶·¨ ¸μÌ· ´¥´¨¨ ¶·¥Í¨§¨μ´´μ¸É¨ ¤¥É¥±Éμ· , ³¨´¨³¨§ Í¨¨ ¥£μ ¢¥Ð¥¸É¢  ¨ ¤·Ê£¨Ì
¶ · ³¥É·μ¢.

Šμ´¸É·Ê±Í¨Ö ¤¥É¥±Éμ·  ¡Ò²  · §· ¡μÉ ´  ¸ ÊÎ¥Éμ³ ³μ¤¥²¨·μ¢ ´¨Ö ¥£μ É·¥±μ¢ÒÌ ¶ -
· ³¥É·μ¢. Š ¦¤Ò° ¨§ ¤¢ÊÌ ³μ¤Ê²¥° ¤¥É¥±Éμ·  ¸μ¤¥·¦¨É 10 ¸Ê¡³μ¤Ê²¥° ±μ²ÓÍ¥¢μ£μ É¨¶ 
(®±μ²¥¸¯), μ¡Ñ¥¤¨´¥´´ÒÌ ¢ ¤ ²Ó´¥°Ï¥³ ¢ ¤¢¥ £·Ê¶¶Ò. ‘Ê¡³μ¤Ê²Ó ¸μ¤¥·¦¨É Ï¥¸ÉÓ ¸²μ¥¢
¶μ 600 ¸É·μÊ ¢ ± ¦¤μ³. ‘É·μÊ Ë¨±¸¨·ÊÕÉ¸Ö ¢ ¤¢ÊÌ ±μ²ÓÍ Ì (¢´ÊÉ·¥´´¥³ ¨ ¢´¥Ï´¥³)
¸ Ê£²μ³ ´ ±²μ´  β ¨Ì ± · ¤¨ ²Ó´μ³Ê ´ ¶· ¢²¥´¨Õ ¢ ¸²¥¤ÊÕÐ¥³ ¶μ·Ö¤±¥: 0, +7, −7,
0, +7, −7◦. „¨ ³¥É·Ò ¢´¥Ï´¥£μ ¨ ¢´ÊÉ·¥´´¥£μ ±μ²¥Í Å 2200 ¨ 1000 ³³ ¸μμÉ¢¥É-
¸É¢¥´´μ. ‚´ÊÉ·¥´´¨° ¤¨ ³¥É· ¸É·μÊ Å 4,0+0,01 ³³, ÎÊ¢¸É¢¨É¥²Ó´ Ö ¤²¨´  Å 600+0,3 ³³
¤²Ö · ¤¨ ²Ó´ÒÌ ¨ 602,1+0,3 ³³ ¤²Ö ´ ±²μ´´ÒÌ ¸É·μÊ. �  ·¨¸. 1 ¶μ± § ´Ò Ë· £³¥´ÉÒ
±μ²¥Í ¸Ê¡³μ¤Ê²Ö ¸ · ¸¶μ²μ¦¥´¨¥³ ¶μ¸ ¤μÎ´ÒÌ μÉ¢¥·¸É¨° ¤²Ö ¸É·μÊ. ‘É·μÊ Ê¸É ´ ¢²¨¢ -
ÕÉ¸Ö ´ ±²μ´´Ò³¨ ·Ö¤ ³¨, ¢μ ¢´ÊÉ·¥´´¥³ ±μ²ÓÍ¥ ¸ Ï £μ³ ¢ £μ·¨§μ´É ²Ó´μ³ ´ ¶· ¢²¥´¨¨
5,23 ³³, ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ¡μ²¥¥ · ¢´μ³¥·´μ£μ ¶¥·¥±·ÒÉ¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ° ¶²μÐ ¤¨ ¢μ
¢´ÊÉ·¥´´¥³ ±μ²ÓÍ¥ ¢´ÊÉ·¨ ·Ö¤  ¸ Ï £μ³ ³¥¦¤Ê ¸É·μÊ ¢ ÔÉμ³ ¦¥ ´ ¶· ¢²¥´¨¨ 0,87 ³³.

‚μ§³μ¦´μ¸ÉÓ ¸μ§¤ ´¨Ö ±μ²ÓÍ  ´  μ¸´μ¢¥ ¤¢ÊÌ ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢ÒÌ ²¥´É μ¤´μ¢·¥-
³¥´´μ ¸ Ê¸É ´μ¢±μ° ¢ ´¨Ì ¸É·μÊ (·¨¸. 2),   É ±¦¥ Ê¸É ´μ¢±¨ ¸É·μÊ É·¥¡Ê¥³μ° ¤²¨´Ò
¸ Ê£²μ³ ´ ±²μ´  β ± · ¤¨ ²Ó´μ³Ê ´ ¶· ¢²¥´¨Õ ¡Ò²  ¶·¥¤¢ ·¨É¥²Ó´μ ¶·μ¢¥·¥´ . ‡ -
É¥³ ¢ ‹”‚� ¡Ò²μ · §· ¡μÉ ´μ ¨ ´  �μ¢μ±· ³ Éμ·¸±μ³ ³ Ï¨´μ¸É·μ¨É¥²Ó´μ³ § ¢μ¤¥
(£. Š· ³ Éμ·¸±, “±· ¨´ ) ¨§£μÉμ¢²¥´μ μ¡μ·Ê¤μ¢ ´¨¥ ¤²Ö ¸μ§¤ ´¨Ö ±μ²¥Í …‘-É·¥±¥·  ¤ ´-
´μ° ±μ´¸É·Ê±Í¨¨ [4] ¶μ ¶·¥¤²μ¦¥´´μ° ´ ³¨ ´μ¢μ° É¥Ì´μ²μ£¨¨.
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�¨¸. 2. ”· £³¥´É É¥¸Éμ¢μ£μ ±μ²ÓÍ , ¸μ¸ÉμÖÐ¥£μ ¨§ ¤¢ÊÌ ¸É¥±²μÉ¥±¸Éμ²¨Éμ¢ÒÌ ²¥´É ¸ § ¶μ²´¥´¨¥³

§ §μ·  ³¥¦¤Ê ´¨³¨

�¨¸. 3. ”· £³¥´É ¶·μÉμÉ¨¶  ¸μ ¸É·μÊ, μ¡¥¸¶¥Î¨¢ ÕÐ¨³¨ ¥£μ ¦¥¸É±μ¸ÉÓ, ¨ ¸μ ¸É·μÊ ´¥¡μ²ÓÏμ£μ

Ê£²μ¢μ£μ ¸¥£³¥´É 

�¨¸. 4. a) ”· £³¥´É μ¡Ð¥£μ ¢¨¤  ¶·μÉμÉ¨¶  ´  ³μ´É ¦´μ³ ¸Éμ²¥. ‚¨¤´Ò · ¤¨ ²Ó´Ò¥ ¨ ´ ±²μ´´Ò¥

¸É·μÊ, Ê¸É ´μ¢²¥´´Ò¥ ¸ Ï £μ³ 6◦,   É ±¦¥ Ê£²μ¢μ° ¸¥£³¥´É ¸ ¶μ²´Ò³ ¶¥·¥±·ÒÉ¨¥³ ¢¸¥Ì Ï¥¸É¨

¸²μ¥¢. ¡) �¡Ð¨° ¢¨¤ ¶·μÉμÉ¨¶ 
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�  ·¨¸. 3 ¶μ± § ´ Ë· £³¥´É ¨ ´  ·¨¸. 4 Å μ¡Ð¨° ¢¨¤ ¶μ²´μ³ ¸ÏÉ ¡´μ£μ ¶·μÉμ-
É¨¶  ¸Ê¡³μ¤Ê²Ö. ‚ ± ¦¤Ò° ¨§ Ï¥¸É¨ ¸²μ¥¢ ¶·μÉμÉ¨¶  ¤²Ö μ¡¥¸¶¥Î¥´¨Ö ¥£μ ³¥Ì ´¨Î¥¸±μ°

�¨¸. 5. � §³¥Ð¥´´μ¥ ´ 

³μ´É ¦´μ³ ¸Éμ²¥ ¶·¨¸¶μ-
¸μ¡²¥´¨¥ ¤²Ö μ¡¥¸¶¥Î¥-

´¨Ö · ¤¨ ²Ó´μ£μ ´ ¶· -
¢²¥´¨Ö Í¥´É·μ¢ μÉ¢¥·¸É¨°

4-£μ ¸²μÖ ±μ²¥Í ¸ ÉμÎ´μ-

¸ÉÓÕ 20 ¸

¦¥¸É±μ¸É¨ ¸ Ï £μ³ 6◦ Ê¸É ´μ¢²¥´Ò ¸É·μÊ,   É ±¦¥ ¸μ¡· ´ ´¥-
¡μ²ÓÏμ° Ê£²μ¢μ° ¸¥£³¥´É ¸ ¶μ²´Ò³ Î¨¸²μ³ ¸É·μÊ. �¸´μ¢´μ°
Í¥²ÓÕ ¸μ§¤ ´¨Ö ¶·μÉμÉ¨¶  Ö¢²Ö² ¸Ó ¶·μ¢¥·±  ¢μ§³μ¦´μ¸É¨ ¸μ-
§¤ ´¨Ö ¢ ¤ ²Ó´¥°Ï¥³ ´  · §· ¡μÉ ´´μ³ μ¡μ·Ê¤μ¢ ´¨¨ ¨ ¶μ ¶·¥¤-
²μ¦¥´´μ° É¥Ì´μ²μ£¨¨ ¸Ê¡³μ¤Ê²¥° …‘ ¢ ·¥¦¨³¥ ¨Ì ³ ¸¸μ¢μ£μ
¶·μ¨§¢μ¤¸É¢ .

‚ ²¥´É Ì ¨§ ¸É¥±²μÉ¥±¸Éμ²¨É  Ï¨·¨´μ° 49, 4−0,05 ³³ ¨ Éμ²-
Ð¨´μ° 0,8 ³³ ¤²Ö ¢´ÊÉ·¥´´¥£μ ±μ²ÓÍ  ¨ Éμ²Ð¨´μ° 0,35 ³³
¤²Ö ¤¢ÊÌ Î ¸É¥° (¤¨ ³¥É· ³¨ 2191 ¨ 2200 ³³) ¢´¥Ï´¥£μ ±μ²ÓÍ 
¢ ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ±μ´¤Ê±Éμ· Ì ¶·μ¸¥± ÕÉ¸Ö ¶·¥Í¨§¨μ´´Ò¥ μÉ-
¢¥·¸É¨Ö ´¥μ¡Ìμ¤¨³μ£μ ¤¨ ³¥É· , ¶μ§¨Í¨μ´¨·μ¢ ´¨¥ ±μÉμ·ÒÌ § -
¤ ´μ ¸ ÉμÎ´μ¸ÉÓÕ ±0,02 ³³. ‡ É¥³ ´  ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ³
³μ´É ¦´μ³ ¸Éμ²¥ É·¨ ²¥´ÉÒ ¢´ÊÉ·¥´´¥£μ ±μ²ÓÍ  Ê¸É ´ ¢²¨¢ -
ÕÉ¸Ö ¨ μ¡Ñ¥¤¨´ÖÕÉ¸Ö ³¥¦¤Ê ¸μ¡μ° ´ ±² ¤´Ò³¨ Ë· £³¥´É ³¨
É ±μ° ¦¥ ²¥´ÉÒ ¢ ¥¤¨´μ¥ ±μ²ÓÍμ. „²Ö ¸μ§¤ ´¨Ö ¢´¥Ï´¥£μ ±μ²ÓÍ 
Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¶μ ¶ÖÉÓ ²¥´É ¤¢ÊÌ ±μ²¥Í, · ¸¸ÉμÖ´¨¥ ³¥¦¤Ê
¢´ÊÉ·¥´´¨³¨ ¨Ì ¶μ¢¥·Ì´μ¸ÉÖ³¨ ¶μ · ¤¨Ê¸Ê ¸μ¸É ¢²Ö¥É μ±μ²μ
3,7 ³³. �¥·¢Ò¥ ²¥´ÉÒ ± ¦¤μ£μ ¸²μÖ ¶μ§¨Í¨μ´¨·ÊÕÉ¸Ö ¤·Ê£ μÉ-
´μ¸¨É¥²Ó´μ ¤·Ê£  ¸ ÉμÎ´μ¸ÉÓÕ ±0,02 ³³. „²Ö ÔÉμ£μ ¶¥·¢Ò¥ μÉ-
¢¥·¸É¨Ö 4-£μ ¸²μÖ ²¥´É Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¸μμ¸´μ ¸ Í¥´É·μ³ ³μ´-
É ¦´μ£μ ¸Éμ²  ¨ ¸ μÉ¢¥·¸É¨¥³ ¸¶¥Í¨ ²¨§¨·μ¢ ´´μ£μ ¶·¨¸¶μ¸μ-
¡²¥´¨Ö (·¨¸. 5) ¸É¥·¦´¥³ ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨ ± ²¨¡·μ¢ ´´Ò-
³¨ ¤¨ ³¥É· ³¨. �·¨¸¶μ¸μ¡²¥´¨¥ Ê¸É ´ ¢²¨¢ ¥É¸Ö ¢ ¶·¥Í¨§¨μ´-
´Ò¥ ¶μ¸ ¤μÎ´Ò¥ ± ´ ¢±¨ ´  ¸Éμ²¥, § ¤ ÕÐ¨¥ ®0¯-Õ ¶μ§¨Í¨Õ
± ¦¤μ£μ ±μ²ÓÍ .

‘É·μÊ Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¢ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ μÉ¢¥·¸É¨Ö ±μ²¥Í ¨ ¶·¨±²¥¨¢ ÕÉ¸Ö ¢μ ¢´Ê-
É·¥´´¥³ ±μ²ÓÍ¥. �·μ³¥¦ÊÉμ± ³¥¦¤Ê ¤¢Ê³Ö Î ¸ÉÖ³¨ ¢´¥Ï´¥£μ ±μ²ÓÍ  § ²¨¢ ¥É¸Ö Ô¶μ±-
¸¨¤´Ò³ ±²¥¥³ É¨¶  Epoxy Structural Adhesive 2216 B/A, ÎÉμ Ëμ·³¨·Ê¥É ¶μ²´μ¥ ¢´¥Ï´¥¥
±μ²ÓÍμ ¸ Ê¸É ´μ¢²¥´´Ò³¨ ¢ ´¥³ ¸É·μÊ, ¶·¨ ÔÉμ³ ¢ ´¥¨¸¶μ²Ó§Ê¥³Ò¥ ¶ ·Ò μÉ¢¥·¸É¨° ¢¸É -
¢²¥´Ò ¶²¥´μÎ´Ò¥ ¢ÉÊ²±¨, ¶μ¸²¥ Ê¤ ²¥´¨Ö ±μÉμ·ÒÌ ¢μ ¢´¥Ï´¥³ ±μ²ÓÍ¥ μ¸É ÕÉ¸Ö ¶μ¸ ¤μÎ-

�¨¸. 6. ‡ ²¨¢±  ¤μ§ Éμ· ³¨ ¢´ÊÉ·¥´´¥£μ ¶·μ³¥¦ÊÉ±  ¢´¥Ï´¥£μ ±μ²ÓÍ  ¶·¨ ¢¸É ¢²¥´´ÒÌ ¸É·μÊ

¨ Ê¸É ´μ¢²¥´´ÒÌ ¢ ¸¢μ¡μ¤´Ò¥ ¶ ·Ò μÉ¢¥·¸É¨° ¶²¥´μÎ´ÒÌ ¢ÉÊ²± Ì
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´Ò¥ μÉ¢¥·¸É¨Ö ¤²Ö ¶μ¸²¥¤ÊÕÐ¥° Ê¸É ´μ¢±¨ ¸É·μÊ. ’ ±¨³ μ¡· §μ³, É¥Ì´μ²μ£¨Ö ¶μ§¢μ²Ö¥É
± ± ¸μ¡¨· ÉÓ ¸· §Ê ±μ²ÓÍ¥¢μ° Ë· £³¥´É ¸Ê¡³μ¤Ê²Ö ¸ Ê¸É ´μ¢²¥´´Ò³¨ ¢ ´¥³ ¸É·μÊ, É ±
¨ Ëμ·³¨·μ¢ ÉÓ ±μ²ÓÍ¥¢μ° Ë· £³¥´É ¸ ¶μ¸ ¤μÎ´Ò³¨ μÉ¢¥·¸É¨Ö³¨ ¤²Ö ¶μ¸²¥¤ÊÕÐ¥° Ê¸É -
´μ¢±¨ ¸É·μÊ. �·μÍ¥¤Ê·  § ²¨¢±¨ ¢´¥Ï´¥£μ ±μ²ÓÍ  ¶μ± § ´  ´  ·¨¸. 6.

’…‘’ˆ��‚��ˆ… ���’�’ˆ��

�·μ¢¥·±  ³¥Ì ´¨Î¥¸±¨Ì ¨ £¥μ³¥É·¨Î¥¸±¨Ì ¶ · ³¥É·μ¢ ¶·μÉμÉ¨¶  ¶·μ¢μ¤¨² ¸Ó ¢¨§Ê-
 ²Ó´Ò³ μ¸³μÉ·μ³, μÍ¥´±μ° ¥£μ ¦¥¸É±μ¸É¨, ¨§³¥·¥´¨¥³ Í¨²¨´¤·¨Î´μ¸É¨ ±μ²¥Í ¨ Ê£²μ¢
´ ±²μ´  ¸É·μÊ ¢ 4-³, 5-³ ¨ 6-³ ¸²μÖÌ ¸ ±μμ·¤¨´ É ³¨ φ, U ¨ V . ‚¨§Ê ²Ó´Ò° μ¸³μÉ·
¶μ± § ² μÉ¸ÊÉ¸É¢¨¥ É·¥Ð¨´, ¸±μ²μ¢, · ±μ¢¨´ ¢ § ²¨¢±¥ ¢´¥Ï´¥£μ ±μ²ÓÍ .

‚ ¶·μÉμÉ¨¶ ¶·¨ ¥£μ ¸¡μ·±¥ Ê¸É ´μ¢²¥´μ ¶μ 60 ¸É·μÊ ¸ · ¢´μ³¥·´Ò³ Ï £μ³ ¢ ± ¦¤μ³
¸²μ¥ ¨ μ±μ²μ 100 ¸É·μÊ ¢ ¢¨¤¥ ´¥¡μ²ÓÏμ£μ Ê£²μ¢μ£μ ¸¥£³¥´É . „²Ö μÍ¥´±¨ ¦¥¸É±μ¸É¨
¶·μÉμÉ¨¶ ¢Ò¢¥Ï¨¢ ²¸Ö ¢ ´¥¸±μ²Ó±¨Ì Ê£²μ¢ÒÌ ¶μ²μ¦¥´¨ÖÌ §  ¢´¥Ï´¥¥ ¨²¨ ¢´ÊÉ·¥´´¥¥
±μ²ÓÍμ, ± ´¨¦´¨³ ÉμÎ± ³ ±μÉμ·ÒÌ ¶·¨±² ¤Ò¢ ²μ¸Ó Ê¸¨²¨¥ P1 ¨²¨ P2 ¨ ¨§³¥·Ö²μ¸Ó ¸³¥-
Ð¥´¨¥ ´¨¦´¥° ÉμÎ±¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¥£μ ±μ²¥¸  (·¨¸. 7). �μ¤ ¤¥°¸É¢¨¥³ ¸¨²Ò P1 � 500 £
¢¥²¨Î¨´  ¸³¥Ð¥´¨Ö ¸μ¸É ¢²Ö²  ∼ 1 ³³,   ¶·¨ ¨§³¥´¥´¨¨ ¸¨²Ò P2 μÉ 300 ¤μ 500 £ ¸μμÉ-
¢¥É¸É¢ÊÕÐ¥¥ ¸³¥Ð¥´¨¥ ¨§³¥´Ö²μ¸Ó μÉ ∼ 0,5 ¤μ ∼ 2 ³³. �¥§Ê²ÓÉ ÉÒ ¶μ± §Ò¢ ÕÉ, ÎÉμ ¤ ¦¥
¶·¨ 10 %-³ § ¶μ²´¥´¨¨ ¶·μÉμÉ¨¶  ¥£μ ¦¥¸É±μ¸ÉÓ μÉ¢¥Î ¥É É¥Ì´¨Î¥¸±¨³ É·¥¡μ¢ ´¨Ö³.

�  ·¨¸. 8 ¶μ± § ´  Í¨²¨´¤·¨Î´μ¸ÉÓ ¢´¥Ï´¥£μ ¨ ¢´ÊÉ·¥´´¥£μ ±μ²¥Í ¶·μÉμÉ¨¶ . ‚¨¤´μ,
ÎÉμ ³ ±¸¨³ ²Ó´ Ö ¢¥²¨Î¨´  ´¥Í¨²¨´¤·¨Î´μ¸É¨ ±μ²¥Í ¶·μÉμÉ¨¶  ´¥ ¡μ²¥¥ 350 ³±³. �É-
³¥É¨³, ÎÉμ ¢¥²¨Î¨´Ò ´¥Í¨²¨´¤·¨Î´μ¸É¨ ¸ÊÐ¥¸É¢¥´´μ ³¥´ÓÏ¨Ì ¶μ ¤¨ ³¥É·Ê 4-¸²μ°´ÒÌ
¸Ê¡³μ¤Ê²¥° TRT ¨³¥²¨ Éo ¦¥ §´ Î¥´¨e ¸  ´ ²μ£¨Î´Ò³ Ì · ±É¥·μ³ § ¢¨¸¨³μ¸É¥°.

�·μ¢¥·±  μ·¨¥´É Í¨¨ · ¤¨ ²Ó´ÒÌ ¸É·μÊ (¸²μ° ´μ³¥· 4) ¶μ± § ²  Ìμ·μÏÊÕ ÉμÎ´μ¸ÉÓ
¨Ì Ê¸É ´μ¢±¨. “£μ² ´ ±²μ´  ¸É·μÊ ¢ ¸²μ¥ ´μ³¥· 5 · ¢¥´ 6,997◦ (r.m.s. 57′′),   ¢ ¸²μ¥
´μ³¥· 6 · ¢¥´ 6,987◦ (r.m.s. 37′′), ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É § ¤ ´´Ò³ ¢¥²¨Î¨´ ³.

�·μÉμÉ¨¶ ¡Ê¤¥É ¨¸¶μ²Ó§μ¢ ´ ¤²Ö μÉ· ¡μÉ±¨ ¸¡μ·μÎ´ÒÌ Ô²¥³¥´Éμ¢ ¨ É¥Ì´μ²μ£¨¨ ¸¡μ·±¨
¸Ê¡³μ¤Ê²¥°, ¢ Éμ³ Î¨¸²¥ ¶·μÍ¥¤Ê·Ò ¸Î¨ÉÒ¢ ´¨Ö ¨´Ëμ·³ Í¨¨ ¸ ´¨Ì. 	Ê¤ÊÉ ¸μ§¤ ´Ò ¸¥£-
³¥´ÉÒ ¢ ¶·μÉμÉ¨¶¥ ¤²Ö ¸É¥´¤μ¢ÒÌ ¨¸¸²¥¤μ¢ ´¨°. ‚ Î ¸É´μ¸É¨, ¶μ¤ Î  ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥-
´¨Ö ´  ± Éμ¤Ò ¸É·μÊ Ê¶·μÐ ¥É μ·£ ´¨§ Í¨Õ ¸Î¨ÉÒ¢ ´¨Ö, ´μ ¢ ¸²ÊÎ ¥ μÉ± §  ¥¤¨´¨Î´μ£μ
± ´ ²  ·¥£¨¸É· Í¨¨ μÉ±²ÕÎ¥´¨¥ ¥£μ μÉ ¢Ò¸μ±μ¢μ²ÓÉ´μ£μ ¶¨É ´¨Ö μ¸ÊÐ¥¸É¢²Ö¥É¸Ö Éμ²Ó±μ
¢ £·Ê¶¶¥ ¨§ ¢μ¸Ó³¨ ± ´ ²μ¢ ·¥£¨¸É· Í¨¨, ± ± ³μ¦´μ ¢¨¤¥ÉÓ ¨§ ¶·¨¢¥¤¥´´ÒÌ ´  ·¨¸. 9

�¨¸. 7. ‘Ì¥³  μ¶·¥¤¥²¥´¨Ö ¦¥¸É±μ¸É¨ ¶·μÉμÉ¨¶ 



�μ²´μ³ ¸ÏÉ ¡´Ò° ¶·μÉμÉ¨¶ ±μ²ÓÍ¥¢μ£μ É·¥±μ¢μ£μ ¤¥É¥±Éμ·  Ê¸É ´μ¢±¨ MPD 275

�¨¸. 8. –¨²¨´¤·¨Î´μ¸ÉÓ ¢´¥Ï´¥£μ (a) ¨ ¢´ÊÉ·¥´´¥£μ (¡) ±μ²¥¸ ¶·μÉμÉ¨¶ . �Ê´±É¨·´Ò¥ ±·¨¢Ò¥

¶μ± §Ò¢ ÕÉ É¥μ·¥É¨Î¥¸±¨¥ Í¨²¨´¤·¨Î´μ¸É¨ ±μ²¥Í. ˜ £ ³ ¸ÏÉ ¡´ÒÌ μ±·Ê¦´μ¸É¥° ¸μ¸É ¢²Ö¥É ¢

μ¡μ¨Ì ¸²ÊÎ ÖÌ 0,5 ³³

�¨¸. 9. �·£ ´¨§ Í¨Ö ¸Î¨ÉÒ¢ ´¨Ö ¶·¨ ¶μ¤ Î¥ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ´  ± Éμ¤Ò (a) ¨  ´μ¤Ò ¸É·μÊ (¡)

¸Ì¥³ μ·£ ´¨§ Í¨¨ ¸Î¨ÉÒ¢ ´¨Ö ¸ ± Éμ¤´Ò³ ¨  ´μ¤´Ò³ ¢Ò¸μ±μ¢μ²ÓÉ´Ò³ ´ ¶·Ö¦¥´¨¥³.
�·¨ ¶μ¤ Î¥ ¢Ò¸μ±μ£μ ´ ¶·Ö¦¥´¨Ö ´   ´μ¤Ò É ± Ö ¢μ§³μ¦´μ¸ÉÓ ¤²Ö ¥¤¨´¨Î´μ£μ ± ´ ² 
¸ÊÐ¥¸É¢Ê¥É, ´μ Ê¢¥²¨Î¨¢ ¥É¸Ö ±μ²¨Î¥¸É¢μ ±μ³¶μ´¥´Éμ¢ ´  ¶² É Ì ¸Î¨ÉÒ¢ ´¨Ö. �μ¨¸±
μ¶É¨³ ²Ó´μ£μ ·¥Ï¥´¨Ö É·¥¡Ê¥É ¶·μÉμÉ¨¶´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. Š·μ³¥ Éμ£μ, ¶·μÉμÉ¨¶ ¡Ê¤¥É
¨¸¶μ²Ó§μ¢ ´ ¤²Ö μ¶É¨³¨§ Í¨¨ Ô²¥³¥´Éμ¢ ¸¥·¢¨¸´ÒÌ ¸¨¸É¥³, Ê¸É ´ ¢²¨¢ ¥³ÒÌ ´  ¤¥É¥±-
Éμ·¥,   É ±¦¥  ¶¶ · ÉÊ·Ò ¨ ¶·μÍ¥¤Ê· É¥¸É¨·μ¢ ´¨Ö ¸Ê¡³μ¤Ê²¥°.

‡�Š‹	—…�ˆ…

�·¥¤²μ¦¥´ ´μ¢Ò° ³¥Éμ¤ ¸μ§¤ ´¨Ö ±μ²ÓÍ¥¢ÒÌ ¸É·μÊ-¤¥É¥±Éμ·μ¢ ¤μ¸ÉÊ¶´Ò³ ¸¶μ¸μ¡μ³,
· §· ¡μÉ ´μ ¡ §μ¢μ¥ ¸¡μ·μÎ´μ¥ μ¡μ·Ê¤μ¢ ´¨¥, ¸μ§¤ ´ ¶μ²´μ³ ¸ÏÉ ¡´Ò° ¶·μÉμÉ¨¶, ¶μ± -
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§ ¢Ï¨° ¢μ§³μ¦´μ¸ÉÓ ·¥ ²¨§ Í¨¨ ÔÉμ£μ ³¥Éμ¤  ¤²Ö ¸μ§¤ ´¨Ö ¤¥É¥±Éμ·μ¢ ¸ ¢Ò¸μ±μ° ÉμÎ-
´μ¸ÉÓÕ. �·μÉμÉ¨¶ ¡Ê¤¥É ¨¸¶μ²Ó§μ¢ ´ ± ± ¤²Ö · §· ¡μÉ±¨ ¨ É¥¸É¨·μ¢ ´¨Ö ¥£μ ¸¡μ·μÎ´ÒÌ
Ô²¥³¥´Éμ¢ ¨ É¥Ì´μ²μ£¨Î¥¸±¨Ì ¶·μÍ¥¤Ê·, É ± ¨ ¤²Ö ´¥μ¡Ìμ¤¨³ÒÌ ¸É¥´¤μ¢ÒÌ ¨¸¸²¥¤μ¢ ´¨°.
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