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1 � Í¨μ´ ²Ó´Ò° ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° Ö¤¥·´Ò° Ê´¨¢¥·¸¨É¥É ®Œˆ”ˆ¯, Œμ¸±¢ 

2 ˆ´¸É¨ÉÊÉ Ë¨§¨±¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° � Í¨μ´ ²Ó´μ£μ ¨¸¸²¥¤μ¢ É¥²Ó¸±μ£μ Í¥´É· 

®ŠÊ·Î Éμ¢¸±¨° ¨´¸É¨ÉÊÉ¯, �·μÉ¢¨´μ, �μ¸¸¨Ö

Œ´μ£μ¶·μ¢μ²μÎ´Ò¥ ¤·¥°Ëμ¢Ò¥ ± ³¥·Ò, · §· ¡μÉ ´´Ò¥ ¤²Ö ´¥°É·¨´´μ£μ Ô±¸¶¥-
·¨³¥´É  ´  Ê¸±μ·¨É¥²¥ “-70 ˆ”‚�, ´ Ï²¨ ´μ¢μ¥ ¶·¨³¥´¥´¨¥ ¢ Ô±¸¶¥·¨³¥´É¥ ¶μ
·¥£¨¸É· Í¨¨ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¸¢¥·Ì¢Ò¸μ±¨Ì Ô´¥·£¨° ¢ �ˆŸ“ Œˆ”ˆ. ‚Ò¸μ±¨° ·¥-
¸Ê·¸ ¨ Ìμ·μÏ¨¥ ¶·μ¸É· ´¸É¢¥´´Ò¥ ¨ Ê£²μ¢Ò¥ Ì · ±É¥·¨¸É¨±¨ ± ³¥· ¤¥² ÕÉ ¨Ì ±· °´¥
¶·¨¢²¥± É¥²Ó´Ò³¨ ¤²Ö ¶·¨³¥´¥´¨Ö ¢ ÔÉμ° μ¡² ¸É¨. „·¥°Ëμ¢Ò¥ ± ³¥·Ò ¶·μÏ²¨ É¥¸É¨-
·μ¢ ´¨¥ ¢ Œˆ”ˆ, ´  ¨Ì μ¸´μ¢¥ ¸μ¡· ´  ±μμ·¤¨´ É´μ-É·¥±μ¢ Ö Ê¸É ´μ¢±  Š’“„Š,
· ¡μÉ ÕÐ Ö ¸μ¢³¥¸É´μ ¸ Î¥·¥´±μ¢¸±¨³ ¢μ¤´Ò³ ¤¥É¥±Éμ·μ³ �…‚�„ ¨ ¤¥É¥±Éμ·μ³
„…Š��. ‚ ¸É ÉÓ¥ ¶·¨¢μ¤ÖÉ¸Ö ·¥§Ê²ÓÉ ÉÒ ¨¸¸²¥¤μ¢ ´¨Ö Ì · ±É¥·¨¸É¨± ¤·¥°Ëμ¢ÒÌ ± -
³¥· ¢ ¶μÉμ±¥ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ´  ¸É¥´¤ Ì ¨ Ê¸É ´μ¢±¥ Š’“„Š.

Multiwire drift chambers, designed for the neutrino experiment at the IHEP U-70
accelerator, found a new application in the experiment on registration of the ultrahigh
energy cosmic rays at MEPhI. High durability and good spatial and angular characteristics
of the chambers make them extremely attractive for the use in this area. The drift
chambers have been tested at MEPhI; on their basis a coordinate-tracking installation
CTUDC working together with the Cherenkov water detector NEVOD and the D	ECOR
detector has been assembled. The paper presents the results of the study of drift chambers
in the cosmic ray 
ux on the test benches and the CTUDC installation.

PACS: 29.40.Gx; 95.55.Vj; 95.85.Ry
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„·¥°Ëμ¢Ò¥ ± ³¥·Ò ¶·¨Ï²¨ ¢ ¶· ±É¨±Ê Ô±¸¶¥·¨³¥´Éμ¢ ´  Ê¸±μ·¨É¥²ÖÌ
§ ·Ö¦¥´´ÒÌ Î ¸É¨Í ¨ ¢ ¨¸¸²¥¤μ¢ ´¨Ö ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¢ ±μ´Í¥ 70-Ì ££.
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¶·μÏ²μ£μ ¢¥±  ¢¸²¥¤ §  ¶·μ¶μ·Í¨μ´ ²Ó´Ò³¨ ± ³¥· ³¨. �¸´μ¢´μ¥ ¨Ì ¤μ¸Éμ-
¨´¸É¢μ Å ¢μ§³μ¦´μ¸ÉÓ μ¡¥¸¶¥Î¨ÉÓ ÉμÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö É·¥±μ¢ § ·Ö¦¥´´ÒÌ
Î ¸É¨Í ¸ÊÐ¥¸É¢¥´´μ ²ÊÎÏ¥, Î¥³ Ì · ±É¥·´μ¥ · ¸¸ÉμÖ´¨¥ ³¥¦¤Ê ¤¥É¥±É¨·ÊÕ-
Ð¨³¨ Ô²¥³¥´É ³¨ (¸¨£´ ²Ó´Ò³¨ ¶·μ¢μ²μ± ³¨). �Éμ ¸¢μ°¸É¢μ ¶μ§¢μ²Ö¥É ¸μ-
§¤ ¢ ÉÓ ±·Ê¶´μ³ ¸ÏÉ ¡´Ò¥ Ê¸É ´μ¢±¨. �¤´μ° ¨§ É ±¨Ì Ê¸É ´μ¢μ± ¢ 1980-Ì ££.
¸É ² ´¥°É·¨´´Ò° ¤¥É¥±Éμ· ˆ”‚�Ä�ˆŸˆ [1] ´  Ê¸±μ·¨É¥²¥ “-70 ¢ ˆ”‚�,
¤²Ö ±μÉμ·μ£μ ¡Ò²  · §· ¡μÉ ´  ³´μ£μ¶·μ¢μ²μÎ´ Ö ¤·¥°Ëμ¢ Ö ± ³¥·  ¡μ²Ó-
Ïμ° ¶²μÐ ¤¨ [2].

�É²¨Î¨É¥²Ó´Ò³¨ μ¸μ¡¥´´μ¸ÉÖ³¨ ± ³¥·Ò Ö¢²ÖÕÉ¸Ö ¡μ²ÓÏ Ö ÔËË¥±É¨¢´ Ö
¶²μÐ ¤Ó (1,85 ³2) ¶·¨ μÉ´μ¸¨É¥²Ó´μ ³ ²μ³ Î¨¸²¥ ¨§³¥·¨É¥²Ó´ÒÌ ± ´ ²μ¢
¨ Ìμ·μÏ¨¥ ±μμ·¤¨´ É´μ¥ (1 ³³) ¨ Ê£²μ¢μ¥ (2◦) · §·¥Ï¥´¨Ö. ƒ ¡ ·¨ÉÒ ± -
³¥·Ò ¸μ¸É ¢²ÖÕÉ 4000 × 508 × 112 ³³, · ¡μÎ¨° μ¡Ñ¥³ § ¶μ²´¥´ £ §μ¢μ°
¸³¥¸ÓÕ 94% Ar+ 6 % CO2. Œ ¸¸¨¢ ¶μ²¥Ëμ·³¨·ÊÕÐ¨Ì ¶·μ¢μ²μ± (·¨¸. 1)
¸μ§¤ ¥É ¢´ÊÉ·¨ μ¤´μ·μ¤´μ¥ Ô²¥±É·¨Î¥¸±μ¥ ¶μ²¥ ´ ¶·Ö¦¥´´μ¸ÉÓÕ 450 ‚/¸³,
´ ¶· ¢²¥´´μ¥ ± Í¥´É·Ê ± ³¥·Ò, £¤¥ ´ Ìμ¤ÖÉ¸Ö ± Éμ¤´Ò¥ ¶·μ¢μ²μ±¨. Œ¥¦¤Ê
± Éμ¤´Ò³¨ ¶·μ¢μ²μ± ³¨ · ¸¶μ² £ ÕÉ¸Ö § Ð¨É´Ò¥ ¨ Î¥ÉÒ·¥ ¸¨£´ ²Ó´ÒÌ ¶·μ-
¢μ²μ±¨. � ¶·Ö¦¥´´μ¸ÉÓ ¶μ²Ö ³¥¦¤Ê ¸¨£´ ²Ó´Ò³¨ ¨ ± Éμ¤´Ò³¨ ¶·μ¢μ²μ± ³¨
∼ 7 ±‚/¸³ μ¡¥¸¶¥Î¨¢ ¥É £ §μ¢μ¥ Ê¸¨²¥´¨¥ ¶μ·Ö¤±  105Ä106. �¤´μ·μ¤´μ¸ÉÓ
Ô²¥±É·¨Î¥¸±μ£μ ¶μ²Ö ¶μ§¢μ²Ö¥É ¶μ²Ó§μ¢ ÉÓ¸Ö ²¨´¥°´Ò³ ¸μμÉ´μÏ¥´¨¥³ ¢·¥³Ö
¤·¥°Ë /±μμ·¤¨´ É , ÎÉμ Ê¶·μÐ ¥É · ¡μÉÊ ¸ ¤·¥°Ëμ¢μ° ± ³¥·μ°. �μμÎ¥·¥¤-
´μ¥ ¸³¥Ð¥´¨¥ ¸¨£´ ²Ó´ÒÌ ¶·μ¢μ²μ± μÉ´μ¸¨É¥²Ó´μ Í¥´É·  ¤·¥°Ëμ¢μ° ± ³¥·Ò
´  0,75 ³³ ¶μ§¢μ²Ö¥É · §·¥Ï ÉÓ ²¥¢μ-¶· ¢ÊÕ ´¥μ¶·¥¤¥²¥´´μ¸ÉÓ. ˆ³¶Ê²Ó¸Ò
¸ ¸¨£´ ²Ó´ÒÌ ¶·μ¢μ²μ± μ¡· ¡ ÉÒ¢ ÕÉ¸Ö Ê¸¨²¨É¥²¥³-Ëμ·³¨·μ¢ É¥²¥³ “„-6,
¢Ò¤ ÕÐ¨³ ´  ¢ÒÌμ¤¥ ¸¨£´ ²Ò ¤²¨É¥²Ó´μ¸ÉÓÕ 75Ä100 ´¸.
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�μ¸²¥ § ¢¥·Ï¥´¨Ö ´¥°É·¨´´μ£μ Ô±¸¶¥·¨³¥´É  ¢ ˆ”‚� ¤·¥°Ëμ¢Ò¥ ± -
³¥·Ò, Î¥° ·¥¸Ê·¸ ´¥ ¡Ò² ¸ÊÐ¥¸É¢¥´´μ ¢Ò· ¡μÉ ´, ¡Ê¤ÊÉ ¨¸¶μ²Ó§μ¢ ´Ò ¤²Ö ¸μ-
§¤ ´¨Ö ¢ ´ ÊÎ´μ-μ¡· §μ¢ É¥²Ó´μ³ Í¥´É·¥ �…‚�„ ±·Ê¶´μ³ ¸ÏÉ ¡´μ° ±μμ·¤¨-
´ É´μ-É·¥±μ¢μ° Ê¸É ´μ¢±¨ ’�…Š [3], ±μÉμ· Ö ¶μ§¢μ²¨É ¸ÊÐ¥¸É¢¥´´μ · ¸Ï¨-
·¨ÉÓ ¢μ§³μ¦´μ¸É¨ Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ±μ³¶²¥±¸  ¶μ ·¥£¨¸É· Í¨¨ μ±μ²μ£μ-
·¨§μ´É ²Ó´μ£μ ¶μÉμ±  ³Õμ´μ¢ μÉ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¸¢¥·Ì¢Ò¸μ±¨Ì Ô´¥·£¨°
¸ Í¥²ÓÕ ·¥Ï¥´¨Ö ®³Õμ´´μ° § £ ¤±¨¯ Å · ¸ÉÊÐ¥£μ ¸ Ô´¥·£¨¥° ¨§¡ÒÉ±  £·Ê¶¶
³Õμ´μ¢ [4].

1. ˆ‘‘‹…„�‚��ˆ… •���Š’…�ˆ‘’ˆŠ „�…‰”�‚›• Š�Œ…�

„²Ö ±μ´É·μ²Ö Í¥²μ¸É´μ¸É¨ ¨ · ¡μÉμ¸¶μ¸μ¡´μ¸É¨ ¢ ��– �…‚�„ ¡Ò² ¸μ-
§¤ ´ ¸É¥´¤ [5], ´  ±μÉμ·μ³ ¢¥¤¥É¸Ö ¶·μ¢¥·±  ¢¸¥Ì μ¸´μ¢´ÒÌ Ì · ±É¥·¨¸É¨±
± ³¥· ¶μ¸²¥ ¨Ì É· ´¸¶μ·É¨·μ¢±¨ ¨§ ˆ”‚�. ‚¸Ö ¶¥·¢ Ö ¶ ·É¨Ö ¨§ 32 ¤·¥°Ëμ-
¢ÒÌ ± ³¥·, ¤μ¸É ¢²¥´´ÒÌ ¢ Œˆ”ˆ, μ± § ² ¸Ó · ¡μÉμ¸¶μ¸μ¡´μ° (¶¥·¢¨Î´ Ö
¶·μ¢¥·±  ± ³¥· ´  Í¥²μ¸É´μ¸ÉÓ ± Éμ¤´ÒÌ ´¨É¥° ¨ £¥·³¥É¨Î´μ¸ÉÓ ¶μ¸²¥ ¤¥-
³μ´É ¦  ¨§ Ê¸É ´μ¢±¨ ¡Ò²  ¶·μ¢¥¤¥´  ¢ ˆ”‚�).

„ ²Ó´¥°Ï¥¥ ¨¸¸²¥¤μ¢ ´¨¥ ¤·¥°Ëμ¢ÒÌ ± ³¥· ¢ ¶μÉμ±¥ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥°
¶·μ¢μ¤¨²μ¸Ó ´  ¸Ê¶¥·³μ¤Ê²¥ (‘Œ) ³Õμ´´μ£μ £μ¤μ¸±μ¶  “��ƒ��. Œ¥Éμ-
¤¨±  É¥¸É¨·μ¢ ´¨Ö (¥¥ μ¶¨¸ ´¨¥ ¶·¨¢μ¤¨É¸Ö ¢ ¶Ê¡²¨± Í¨ÖÌ [6]) μ¸´μ¢ ´  ´ 
¸μ¢³¥¸É´μ° ·¥£¨¸É· Í¨¨ μ¤¨´μÎ´ÒÌ ³Õμ´μ¢ ¨¸¸²¥¤Ê¥³Ò³ ¤¥É¥±Éμ·μ³ ¨ ³Õ-
μ´´Ò³ £μ¤μ¸±μ¶μ³, μ¡¥¸¶¥Î¨¢ ÕÐ¨³ ¢Ò¸μ±μ¥ ¶·μ¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥
·¥£¨¸É·¨·Ê¥³μ£μ É·¥±  ³Õμ´ . ‚ ·¥§Ê²ÓÉ É¥ É¥¸É¨·μ¢ ´¨Ö ¡Ò²¨ ¨¸¸²¥¤μ¢ ´Ò
ÔËË¥±É¨¢´μ¸ÉÓ, ±μμ·¤¨´ É´ Ö ¨ Ê£²μ¢ Ö ÉμÎ´μ¸É¨ ¤·¥°Ëμ¢ÒÌ ± ³¥·,   É ±¦¥
¶μ²ÊÎ¥´Ò ¶·μ¸É· ´¸É¢¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ÔÉ¨Ì Ì · ±É¥·¨¸É¨± ¶μ · ¡μÎ¥°
¶²μÐ ¤¨ ± ³¥·Ò.

�  ·¨¸. 2 ¶·¨¢¥¤¥´  §μ´´ Ö ÔËË¥±É¨¢´μ¸ÉÓ ¤·¥°Ëμ¢μ° ± ³¥·Ò. �μ¢¥·Ì-
´μ¸ÉÓ ± ³¥·Ò · §¡¨¢ ¥É¸Ö ´  ÖÎ¥°±¨ · §³¥· ³¨ 5×20 ³³, ¤²Ö ± ¦¤μ° ÖÎ¥°±¨
· ¸¸Î¨ÉÒ¢ ¥É¸Ö μÉ´μÏ¥´¨¥ Î¨¸²  ¶·μÏ¥¤Ï¨Ì Î¥·¥§ ´¥¥ Î ¸É¨Í ¨ Î¨¸²μ ¸· ¡ -
ÉÒ¢ ´¨° ¶·¨ ÔÉμ³ ¢¸¥Ì Î¥ÉÒ·¥Ì ¸¨£´ ²Ó´ÒÌ ¶·μ¢μ²μ± „Š. „·¥°Ëμ¢Ò¥ ± ³¥·Ò
¶μ± § ²¨ ¶·¥¢μ¸Ìμ¤´ÊÕ §μ´´ÊÕ ÔËË¥±É¨¢´μ¸ÉÓ: ´  ¢¸¥° · ¡μÎ¥° ¶μ¢¥·Ì´μ-
¸É¨, §  ¨¸±²ÕÎ¥´¨¥³ ±· Ö „Š, μ´  ¸μ¸É ¢¨²  ´¥ ³¥´¥¥ 99,5 %. ‚ ¨¸¸²¥¤μ¢ ´¨¨
ÊÎ¨ÉÒ¢ ²¨¸Ó É·¥±¨ ¸ §¥´¨É´Ò³¨ Ê£² ³¨ ¤μ 30◦, ¶μÔÉμ³Ê ´  · ¸¸ÉμÖ´¨¨ ∼ 2 ¸³
¤μ ±· Ö ± ³¥·Ò ÔËË¥±É¨¢´μ¸ÉÓ ´ Î¨´ ¥É ¶ ¤ ÉÓ.

�·¨ μ¡· ¡μÉ±¥ ·¥±μ´¸É·Ê¨·μ¢ ´´Ò° ¶μ ¤ ´´Ò³ ‘Œ “��ƒ�� É·¥± ¶·μ¥-
Í¨·Ê¥É¸Ö ´  ¶²μ¸±μ¸ÉÓ, ¢ ±μÉμ·μ° μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ·¥±μ´¸É·Ê±Í¨Ö É·¥±  ¶μ
¤ ´´Ò³ ¤·¥°Ëμ¢μ° ± ³¥·Ò (¶²μ¸±μ¸ÉÓ, ¶¥·¶¥´¤¨±Ê²Ö·´ Ö ¸¨£´ ²Ó´Ò³ ¶·μ¢μ-
²μ± ³), § É¥³ ·¥§Ê²ÓÉ ÉÒ ·¥±μ´¸É·Ê±Í¨¨ ¸· ¢´¨¢ ÕÉ¸Ö. �  ·¨¸. 3 ¶μ± § ´μ
· ¸¶·¥¤¥²¥´¨¥ ¸μ¡ÒÉ¨° ¶μ · §´¨Í¥ ¢ μÍ¥´±¥ Ê£²μ¢ É·¥±μ¢, ·¥±μ´¸É·Ê¨·μ¢ ´-
´ÒÌ ¶μ ¤ ´´Ò³ ¤¢ÊÌ Ê¸É ´μ¢μ±. ‘ ÊÎ¥Éμ³ ÉμÎ´μ¸É¨ “��ƒ�� ∼ 1◦ ÉμÎ´μ¸ÉÓ
„Š μ± § ² ¸Ó ¡²¨§±μ° ± 2◦. �´ ²μ£¨Î´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¤²Ö
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�¨¸. 3. � ¸¶·¥¤¥²¥´¨¥ ¸μ¡ÒÉ¨° ¶μ · §´¨Í¥ ¢ §´ Î¥´¨¨ Ê£²  É·¥± , ·¥±μ´¸É·Ê¨·μ¢ ´´μ£μ
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±μμ·¤¨´ É´μ£μ · §·¥Ï¥´¨Ö. ‚ Ìμ¤¥ É¥¸É¨·μ¢ ´¨Ö ¤·¥°Ëμ¢Ò¥ ± ³¥·Ò ¶μ± -
§ ²¨ Ìμ·μÏ¨¥ Ì · ±É¥·¨¸É¨±¨, Ê¤μ¢²¥É¢μ·ÖÕÐ¨¥ É·¥¡μ¢ ´¨Ö³ Ô±¸¶¥·¨³¥´É .

2. Š���„ˆ��’��-’�…Š�‚�Ÿ “‘’���‚Š�
�� „�…‰”�‚›• Š�Œ…��•

„²Ö μÉ· ¡μÉ±¨ μ¸´μ¢´ÒÌ ·¥¦¨³μ¢ · ¡μÉÒ ¤·¥°Ëμ¢ÒÌ ± ³¥· ¨ Ê¸É ´μ¢μ±
Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ±μ³¶²¥±¸  �…‚�„ [7],   É ±¦¥ ¨¸¸²¥¤μ¢ ´¨Ö ¢μ§³μ¦-
´μ¸É¥° ¤·¥°Ëμ¢ÒÌ ± ³¥· ¶μ ·¥£¨¸É· Í¨¨ ³´μ£μÎ ¸É¨Î´ÒÌ ¸μ¡ÒÉ¨°, ¡Ò²  ¸μ-
§¤ ´  ±μμ·¤¨´ É´μ-É·¥±μ¢ Ö Ê¸É ´μ¢±  ´  ¤·¥°Ëμ¢ÒÌ ± ³¥· Ì [8] (Š’“„Š).
“¸É ´μ¢±  ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¤¢¥ ±μμ·¤¨´ É´Ò¥ ¶²μ¸±μ¸É¨ ¶μ 8 ¤·¥°Ëμ¢ÒÌ
± ³¥·, Ê¸É ´μ¢²¥´´Ò¥ ¶μ · §´Ò¥ ¸Éμ·μ´Ò μÉ Î¥·¥´±μ¢¸±μ£μ ¢μ¤´μ£μ ¤¥É¥±-
Éμ·  �…‚�„ (·¨¸. 4). �¥£¨¸É·¨·ÊÕÐ Ö ¸¨¸É¥³  Š’“„Š μ¸´μ¢ ´  ´  ¢·¥³Ö-
Í¨Ë·μ¢μ³ ¶·¥μ¡· §μ¢ É¥²¥ CAEN V1190A, ¶μ²ÊÎ ÕÐ¥³ ¢·¥³¥´´	ÊÕ ³¥É±Ê μÉ
É·¨££¥·´μ° ¸¨¸É¥³Ò �…‚�„.

�¥£¨¸É·¨·ÊÕÐ¨¥ ¸¨¸É¥³Ò Š’“„Š ¨ �…‚�„-„…Š�� ¸¢Ö§ ´Ò ²μ± ²Ó´μ°
¸¥ÉÓÕ, ¨ ·¥£¨¸É·¨·Ê¥³Ò¥ ¸μ¡ÒÉ¨Ö ¨³¥ÕÉ ¨¤¥´É¨Î´ÊÕ ´Ê³¥· Í¨Õ, ÎÉμ ¶μ§¢μ-
²Ö¥É μ¸ÊÐ¥¸É¢²ÖÉÓ ¨Ì ¸Ï¨¢±Ê ¤²Ö ¸μ¢³¥¸É´μ° · ¡μÉÒ. �  ·¨¸. 4 ¶·¥¤¸É ¢²¥´
¶·¨³¥· ·¥£¨¸É· Í¨¨ μ¤¨´μÎ´μ£μ ³Õμ´  Ê¸É ´μ¢± ³¨ Š’“„Š, —‚„ ¨ „…Š��.
�μ ¤ ´´Ò³ Š’“„Š ¨ „…Š�� ¡Ò²  ¶·μ¢¥¤¥´  ¨Ì ±·μ¸¸-± ²¨¡·μ¢± , ¶μ± -
§ ¢Ï Ö Ìμ·μÏ¥¥ ¸μμÉ¢¥É¸É¢¨¥ Ê£²μ¢ ·¥±μ´¸É·Ê¨·μ¢ ´´ÒÌ É·¥±μ¢ ¢ ÔÉ¨Ì Ê¸É -
´μ¢± Ì. �  ·¨¸. 5 ¶μ± § ´μ · ¸¶·¥¤¥²¥´¨¥ ¸μ¡ÒÉ¨° ¶μ · §´¨Í¥ ¢ μÍ¥´±¥ Ê£² 
³¥¦¤Ê „Š ¨ „…Š��, ¶μ²ÊÎ¥´´μ° ³¥Éμ¤μ³,  ´ ²μ£¨Î´Ò³ Éμ³Ê, ÎÉμ ¶·¨³¥´Ö²¸Ö
´  ‘Œ “��ƒ��. � §´¨Í  ¢ Ê£²¥ μ± § ² ¸Ó ´¥ ÌÊ¦¥ ·¥§Ê²ÓÉ Éμ¢, ¶μ²ÊÎ¥´´ÒÌ
´  ¸É¥´¤¥, ÎÉμ ¸ ÊÎ¥Éμ³ · ¸¸¥Ö´¨Ö ³Õμ´  ¢ ¢μ¤¥ ¨ ¸É¥´ Ì ¡ ¸¸¥°´  £μ¢μ·¨É
μ ¢Ò¸μ±μ³ Ê£²μ¢μ³ · §·¥Ï¥´¨¨ Ê¸É ´μ¢±¨.

�¨¸. 4. ‘μ¢³¥¸É´ Ö ·¥£¨¸É· Í¨Ö μ¤¨´μÎ´μ£μ ³Õμ´  ¢ Š’“„Š, —‚„ ¨ „…Š��
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�¨¸. 6. � ¸¶·¥¤¥²¥´¨¥ ¸μ¡ÒÉ¨° ¶μ ³´μ¦¥¸É¢¥´´μ¸É¨ É·¥±μ¢ ¢ ¶·¥¤¥² Ì μ¤´μ° ¤·¥°Ëμ-
¢μ° ± ³¥·Ò

‘ÊÐ¥¸É¢ÊÕÐ¥¥ μ£· ´¨Î¥´¨¥ Ê¸É ´μ¢±¨ „…Š�� ¢ μ¶·¥¤¥²¥´¨¨ ¶²μÉ´μ¸É¨
¶μÉμ±  ³Õμ´μ¢ ¢ ¸μ¡ÒÉ¨¨ ¸μ¸É ¢²Ö¥É ¶·¨³¥·´μ 3 Î ¸É¨ÍÒ ´  1 ³2. �  ·¨¸. 6
¶μ± § ´μ · ¸¶·¥¤¥²¥´¨¥ ¸μ¡ÒÉ¨° ¶μ ³´μ¦¥¸É¢¥´´μ¸É¨ ¤²Ö μÉ¤¥²Ó´μ° ¤·¥°-
Ëμ¢μ° ± ³¥·Ò. ‡  ³´μ¦¥¸É¢¥´´μ¸ÉÓ ¢ ¤ ´´μ³ ¸²ÊÎ ¥ ¡¥·¥É¸Ö ±μ²¨Î¥¸É¢μ
¸· ¡ ÉÒ¢ ´¨° ¢¸¥Ì Î¥ÉÒ·¥Ì ¶·μ¢μ²μ± ¢ ¶·¥¤¥² Ì „Š ¢ μ¤´μ³ ¸μ¡ÒÉ¨¨.
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Œ´μ£μ¶·μ¢μ²μÎ´Ò¥ ¤·¥°Ëμ¢Ò¥ ± ³¥·Ò, · §· ¡μÉ ´´Ò¥ ¤²Ö ´¥°É·¨´´μ£μ
Ô±¸¶¥·¨³¥´É  ´  Ê¸±μ·¨É¥²¥ “-70 ˆ”‚�, ´ Ï²¨ ´μ¢μ¥ ¶·¨³¥´¥´¨¥ ¢ Ô±¸¶¥-
·¨³¥´É¥ ¶μ ·¥£¨¸É· Í¨¨ ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° ¸¢¥·Ì¢Ò¸μ±¨Ì Ô´¥·£¨° ¢ �ˆŸ“
Œˆ”ˆ. Š ³¥·Ò ¡Ò²¨ ¶·μÉ¥¸É¨·μ¢ ´Ò ¢ Œˆ”ˆ ¢ ¶μÉμ±¥ ±μ¸³¨Î¥¸±¨Ì ²Ê-
Î¥° ¨ ¶μ± § ²¨ Ìμ·μÏ¨¥ Ì · ±É¥·¨¸É¨±¨ ¤²Ö ·¥±μ´¸É·Ê±Í¨¨ ± ± μ¤¨´μÎ´ÒÌ
³Õμ´μ¢, É ± ¨ ¨Ì £·Ê¶¶. ‘μ§¤ ´´ Ö ´  μ¸´μ¢¥ ÔÉ¨Ì ± ³¥· Ô±¸¶¥·¨³¥´É ²Ó-
´ Ö Ê¸É ´μ¢±  ¸ÊÐ¥¸É¢¥´´μ · ¸Ï¨·¨É ¢μ§³μ¦´μ¸É¨ Ô±¸¶¥·¨³¥´É ²Ó´μ£μ ±μ³-
¶²¥±¸  �…‚�„ ¶μ ·¥£¨¸É· Í¨¨ ´ ±²μ´´ÒÌ Ï¨·μ±¨Ì  É³μ¸Ë¥·´ÒÌ ²¨¢´¥°.
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