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�μ¢Ò¥  ¢Éμ³ É¨§¨·μ¢ ´´Ò¥ ³¥Éμ¤Ò ¸ÊÐ¥¸É¢¥´´μ Ê¶·μ¸É¨²¨ ¨ Ê¸±μ·¨²¨ μ¡· ¡μÉ±Ê ¤ ´´ÒÌ É·¥-
±μ¢ÒÌ ¤¥É¥±Éμ·μ¢. �Éμ ¶μ§¢μ²Ö¥É μ¡· ¡ ÉÒ¢ ÉÓ ¡μ²ÓÏ¨¥ ³ ¸¸¨¢Ò ¤ ´´ÒÌ ¨ ¸ÊÐ¥¸É¢¥´´μ Ê²ÊÎÏ ¥É
¨Ì ¸É É¨¸É¨Î¥¸±ÊÕ μ¡¥¸¶¥Î¥´´μ¸ÉÓ, ÎÉμ ¶·¥¤μ¶·¥¤¥²Ö¥É · §· ¡μÉ±Ê ´μ¢ÒÌ Ô±¸¶¥·¨³¥´Éμ¢, ¶·¥¤-
¶μ² £ ÕÐ¨Ì ¨¸¶μ²Ó§μ¢ ´¨¥ ±·Ê¶´μμ¡Ñ¥³´ÒÌ ³¨Ï¥´¥°, Ô³Ê²Ó¸¨μ´´ÒÌ ¨ É¢¥·¤μÉ¥²Ó´ÒÌ É·¥±μ¢ÒÌ
¤¥É¥±Éμ·μ¢ ¡μ²ÓÏμ° ¶²μÐ ¤¨ [1]. ‚ ÔÉμ° ¸¢Ö§¨ ¸É ´μ¢¨É¸Ö ±· °´¥  ±ÉÊ ²Ó´μ° ¶·μ¡²¥³  ¶μ¤£μÉμ¢±¨
±¢ ²¨Ë¨Í¨·μ¢ ´´ÒÌ Ë¨§¨±μ¢, ¸¶μ¸μ¡´ÒÌ · ¡μÉ ÉÓ ´  ¸μ¢·¥³¥´´μ°  ¢Éμ³ É¨§¨·μ¢ ´´μ° É¥Ì´¨±¥.
�±μ²μ ¤¥¸ÖÉ¨ ³μ¸±μ¢¸±¨Ì ¸ÉÊ¤¥´Éμ¢ ¥¦¥£μ¤´μ μ¸¢ ¨¢ ÕÉ ´μ¢Ò¥ ³¥Éμ¤Ò, · ¡μÉ Ö ¢ ”ˆ��¥ ´ 
±μ³¶²¥±¸¥ ��‚ˆŠ�Œ [2Ä4]. 	μ²ÓÏ Ö Î ¸ÉÓ ¸ÉÊ¤¥´Éμ¢, § ´¨³ ÕÐ¨Ì¸Ö ¸¥°Î ¸ Ë¨§¨±μ° ¢Ò¸μ±¨Ì
Ô´¥·£¨°, ¶·¨ μ¡ÊÎ¥´¨¨ ¶μ²ÊÎ ¥É ¶·¥¤¸É ¢²¥´¨¥ ²¨ÏÓ μ¡ Ê¸É ·¥¢Ï¨Ì ·ÊÎ´ÒÌ ³¥Éμ¤¨± Ì μ¡· ¡μÉ±¨
¤ ´´ÒÌ ¸ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢. ‚ 2005 £. ´  ¡ §¥ ±μ³¶²¥±¸  ��‚ˆŠ�Œ ¨ Ë¨§¶· ±É¨±Ê³  Ë¨§Ë ± 
Œƒ“ ¡Ò²  ¶μ¤£μÉμ¢²¥´  ´μ¢ Ö ÊÎ¥¡´ Ö · ¡μÉ  ¶μ μ¶·¥¤¥²¥´¨Õ Ô´¥·£¨¨ ´¥°É·μ´μ¢, ¶·μÌμ¤ÖÐ¨Ì
Î¥·¥§ Ö¤¥·´ÊÕ Ô³Ê²Ó¸¨Õ, ±μÉμ· Ö ¤ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶·¨μ¡·¥¸É¨ ´ Î ²Ó´Ò¥ ´ ¢Ò±¨ μ¡· ¡μÉ±¨ ¤ ´-
´ÒÌ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³  ¢Éμ³ É¨§¨·μ¢ ´´μ° É¥Ì´¨±¨ ¨ ³μ¦¥É ¡ÒÉÓ ¢±²ÕÎ¥´  ¢
ÊÎ¥¡´Ò° ¶·μÍ¥¸¸ ¸ÉÊ¤¥´Éμ¢ ²Õ¡ÒÌ Ë¨§¨Î¥¸±¨Ì Ë ±Ê²ÓÉ¥Éμ¢. ‘¶¥Í¨ ²¨¸ÉÒ, μ¢² ¤¥¢Ï¨¥ ¶·¨¥³ ³¨
 ¢Éμ³ É¨§¨·μ¢ ´´μ° μ¡· ¡μÉ±¨ ´  ¶·μ¸Éμ³ ¨ ´ £²Ö¤´μ³ ¶·¨³¥·¥ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢, ¸³μ£ÊÉ
¶·¨³¥´¨ÉÓ ¸¢μ¨ §´ ´¨Ö ¢ ¸ ³ÒÌ · §´ÒÌ μ¡² ¸ÉÖÌ ´ Ê±¨ ¨ É¥Ì´¨±¨. �μ¸É ´μ¢±  ÊÎ¥¡´ÒÌ · ¡μÉ ¤²Ö
¸ÉÊ¤¥´Éμ¢ ¸É ·Ï¨Ì ±Ê·¸μ¢ Å ´μ¢Ò° ¤μ¶μ²´¨É¥²Ó´Ò°  ¸¶¥±É ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ³¶²¥±¸  ��‚ˆŠ�Œ,
μ¶¨¸ ´´μ£μ · ´¥¥ ¢ ¸É ÉÓ¥ [4].

New automatic methods essentially simplify and hasten the data treatment of tracking detectors.
It allows handling big data ˇles and appreciably improves their statistics; this fact predetermines an
elaboration of new experiments, which suppose to use large volume targets, emulsive and solid-state
large square tracking detectors. Thereupon the problem of training competent physicists able to work
on modern automatic equipment is very relevant. About ten Moscow students are working in LPI at
PAVICOM facility master new methods every year. The most of students working in high-energy
physics takes the print only about archaic hand methods of data handling from tracking detectors. In
2005 on the base of PAVICOM facility and physics training of MSU a new educational work for a
deˇnition of the energy of neutrons passing through nuclear emulsion, which lets students acquire a
base habit of data handling from tracking detectors using an automatic facility, was prepared; it can be
included in training process for students of any physical faculty. Specialists mastering methods of an
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automatic handling by the simple and obvious example of tracking detectors will be able to use their
knowledge in various areas of science and techniques. The organization of upper division courses is a
new additional aspect of using of PAVICOM facility described in an earlier paper [4].
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Ÿ¤¥·´ Ö Ô³Ê²Ó¸¨Ö ¨¸¶μ²Ó§Ê¥É¸Ö ¢ Ô±¸¶¥·¨³¥´É Ì ¶μ Ë¨§¨±¥ Î ¸É¨Í ´  ¶·μÉÖ¦¥´¨¨ Ê¦¥
³´μ£¨Ì ¤¥¸ÖÉ¨²¥É¨°. ‘Éμ²Ó ¶·μ¤μ²¦¨É¥²Ó´ Ö ¦¨§´Ó ³¥Éμ¤¨±¨, ¡¥§Ê¸²μ¢´μ, ¸¢Ö§ ´  ¸ Ê´¨-
± ²Ó´Ò³ ¶·μ¸É· ´¸É¢¥´´Ò³ · §·¥Ï¥´¨¥³ ¨ ¢μ§³μ¦´μ¸ÉÓÕ · §¤¥²¥´¨Ö É·¥±μ¢ Î ¸É¨Í. �¨
μ¤¨´ ¨§ ¶·¨³¥´Ö¥³ÒÌ ¸¥°Î ¸ ¤¥É¥±Éμ·μ¢ Ô²¥³¥´É ·´ÒÌ Î ¸É¨Í ´¥ ³μ¦¥É μ¡¥¸¶¥Î¨ÉÓ ¶·μ-
¸É· ´¸É¢¥´´μ¥ · §·¥Ï¥´¨¥, ±μÉμ·μ¥ ¤ ¥É Ô³Ê²Ó¸¨Ö: ¶·¨ · §³¥·¥ §¥·´  0,7Ä1 ³±³ μÉ±²μ-
´¥´¨¥ §¥·¥´ μÉ ¢μ¸¸É ´μ¢²¥´´μ° É· ¥±Éμ·¨¨ ¤¢¨¦¥´¨Ö Î ¸É¨ÍÒ ¢ ¸·¥¤´¥³ ´¥ ¶·¥¢ÒÏ ¥É
0,8 ³±³,   ¶·¨ μ¶·¥¤¥²¥´´ÒÌ Ê¸²μ¢¨ÖÌ ³μ¦¥É ¡ÒÉÓ Ê³¥´ÓÏ¥´μ ¤μ 0,2 ³±³. ˆ¸¶μ²Ó§μ¢ -
´¨¥ ¤¢Ê¸Éμ·μ´´¥° Ô³Ê²Ó¸¨¨ ¶μ§¢μ²Ö¥É μ¶·¥¤¥²ÖÉÓ Ê£²Ò ¶·¨²¥É  ¸ ¶μ£·¥Ï´μ¸ÉÓÕ ³¥´¥¥
μ¤´μ£μ ³¨²²¨· ¤¨ ´ . Š·μ³¥ Éμ£μ, ¨§-§  ¸¢μ¥° ¶·μ¸ÉμÉÒ ¨ ´ £²Ö¤´μ¸É¨ Ô³Ê²Ó¸¨μ´´Ò¥
¤¥É¥±Éμ·Ò ¨³¥ÕÉ ¡μ²ÓÏ¨¥ ¶·¥¨³ÊÐ¥¸É¢  ¶¥·¥¤ ¤·Ê£¨³¨ ¸¨¸É¥³ ³¨ ¤¥É¥±É¨·μ¢ ´¨Ö ¶·¨
¤¥³μ´¸É· Í¨¨ ´¥±μÉμ·ÒÌ Ö¢²¥´¨° Ë¨§¨±¨ Î ¸É¨Í ´  ¸É ·Ï¨Ì ±Ê·¸ Ì ÊÎ¥¡´ÒÌ § ¢¥¤¥´¨°
Ë¨§¨Î¥¸±¨Ì ¸¶¥Í¨ ²Ó´μ¸É¥°.

�  Ë¨§¨Î¥¸±μ³ ¶· ±É¨±Ê³¥ Ë¨§Ë ±  Œƒ“ ¸ÉÊ¤¥´ÉÒ ¶·¨ ¢Ò¶μ²´¥´¨¨ μ¤´μ° ¨§ ² -
¡μ· Éμ·´ÒÌ · ¡μÉ ¨§ÊÎ ÕÉ μ¡²ÊÎ¥´´ÊÕ ´¥°É·μ´ ³¨ Ö¤¥·´ÊÕ Ô³Ê²Ó¸¨Õ. �³Ê²Ó¸¨Ö ¨³¥¥É
Éμ²Ð¨´Ê μ±μ²μ 40 ³±³ ¨ μ¡²ÊÎ¥´  ±μ²²¨³¨·μ¢ ´´Ò³ ¶ÊÎ±μ³ ´¥°É·μ´μ¢ μÉ ¶μ²μ´¨¥¢μ-
¡¥·¨²²¨¥¢μ£μ ¨¸ÉμÎ´¨± . ‡ ¤ Î  ² ¡μ· Éμ·´μ° · ¡μÉÒ Å μ¶·¥¤¥²¥´¨¥ Ô´¥·£¨¨ ¶¥·¢¨Î-
´ÒÌ ´¥°É·μ´μ¢, ¤²Ö Î¥£μ ¸ÉÊ¤¥´ÉÒ ¤μ²¦´Ò ¨§³¥·¨ÉÓ ¤²¨´Ê É·¥±μ¢ ¨ Ê£²Ò ¢Ò²¥É  ´¥¸±μ²Ó-
±¨Ì ¶·μÉμ´μ¢ μÉ¤ Î¨.

� ´¥¥ ÔÉ¨ ¨§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó ´  μ¶É¨Î¥¸±¨Ì ³¨±·μ¸±μ¶ Ì ¢·ÊÎ´ÊÕ, ¨ ¸ÉÊ¤¥´ÉÒ
¢¨§Ê ²Ó´μ ´ Ìμ¤¨²¨ ¨ Ë¨±¸¨·μ¢ ²¨ É·¥±¨ Î ¸É¨Í. �¤´ ±μ ´  ¸μ¢·¥³¥´´μ³ Ê·μ¢´¥ · §-
¢¨É¨Ö É¥Ì´¨±¨ ¸É ²  ¢μ§³μ¦´μ° ¶μ²´ Ö  ¢Éμ³ É¨§ Í¨Ö μ¡· ¡μÉ±¨ Ö¤¥·´ÒÌ Ô³Ê²Ó¸¨° ¨
¸μ§¤ ´¨¥ ³¨±·μ¶·μÍ¥¸¸μ·´μ-μ·¨¥´É¨·μ¢ ´´ÒÌ ¸¨¸É¥³: · ¸¶μ§´ ¢ ´¨¥ É·¥±μ¢ Î ¸É¨Í ¨
¢μ¸¸É ´μ¢²¥´¨¥ ¨Ì ¶·μ¸É· ´¸É¢¥´´μ° ±μ´Ë¨£Ê· Í¨¨ ¢Ò¶μ²´Ö¥É¸Ö ±μ³¶ÓÕÉ¥·μ³ ¶μ ¸¶¥-
Í¨ ²Ó´μ · §· ¡μÉ ´´Ò³ ¶·μ£· ³³ ³. �Éμ£μ Ê¤ ²μ¸Ó ¤μ¸É¨ÎÓ ¡² £μ¤ ·Ö Ï¨·μ±μ³Ê ¶·¨-
³¥´¥´¨Õ ¸μ¢·¥³¥´´ÒÌ ¶·¨¡μ·μ¢ ¸ § ·Ö¤μ¢μ° ¸¢Ö§ÓÕ (CCD-± ³¥·Ò) ¤²Ö ·¥£¨¸É· Í¨¨ ¨
μÍ¨Ë·μ¢Ò¢ ´¨Ö μ¶É¨Î¥¸±¨Ì ¨§μ¡· ¦¥´¨°, ¢ÒÎ¨¸²¨É¥²Ó´Ò³ ¢μ§³μ¦´μ¸ÉÖ³ ¸μ¢·¥³¥´´ÒÌ
±μ³¶ÓÕÉ¥·μ¢, ¶·μ£·¥¸¸Ê ¢ ¶·μ¨§¢μ¤¸É¢¥ ¶·¥Í¨§¨μ´´μ° É¥Ì´¨±¨ ¨ ¸μ§¤ ´¨Õ μ¶É¨Î¥¸±¨Ì
¸Éμ²μ¢, ¶¥·¥³¥Ð ¥³ÒÌ ¸ ¢Ò¸μ±μ° ÉμÎ´μ¸ÉÓÕ ¶μ ±μ³ ´¤ ³ μÉ ±μ³¶ÓÕÉ¥·μ¢. �¢Éμ³ É¨-
§¨·μ¢ ´´Ò° ³¥Éμ¤ ¨§³¥·¥´¨° ¢ É·¥±μ¢ÒÌ ¤¥É¥±Éμ· Ì ¶· ±É¨Î¥¸±¨ ¶μ²´μ¸ÉÓÕ ¨¸±²ÕÎ ¥É
¨¸¶μ²Ó§μ¢ ´¨¥ ¨§´Ê·¨É¥²Ó´μ£μ ¢¨§Ê ²Ó´μ£μ É·Ê¤  ³¨±·μ¸±μ¶¨¸Éμ¢ ¨ Ê¸±μ·Ö¥É ¶·μÍ¥¸¸ μ¡-
· ¡μÉ±¨ ¶·¨¡²¨§¨É¥²Ó´μ ´  É·¨ ¶μ·Ö¤±  ¶μ ¸· ¢´¥´¨Õ ¸ ¶μ²Ê ¢Éμ³ É¨Î¥¸±¨³¨ ³¥Éμ¤ ³¨.
Š·μ³¥ Ê¸±μ·¥´¨Ö ¨§³¥·¥´¨°, ´μ¢Ò° ³¥Éμ¤ ¶μ§¢μ²Ö¥É μ¡· ¡ ÉÒ¢ ÉÓ ¡μ²ÓÏ¨¥ ³ ¸¸¨¢Ò
Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ, ¸ÊÐ¥¸É¢¥´´μ Ê¢¥²¨Î¨¢ ¥É μ¦¨¤ ¥³ÊÕ ¸É É¨¸É¨±Ê ¸μ¡ÒÉ¨° ¢
Ï¨·μ±μ° μ¡² ¸É¨ Ô±¸¶¥·¨³¥´Éμ¢, ¶·¥¤μ¶·¥¤¥²Ö¥É · §· ¡μÉ±Ê ¶·μ¥±Éμ¢ ´μ¢ÒÌ Ô±¸¶¥·¨-
³¥´Éμ¢, ¤²Ö ¶·μ¢¥¤¥´¨Ö ±μÉμ·ÒÌ ¶μÖ¢²Ö¥É¸Ö ¢μ§³μ¦´μ¸ÉÓ ¨¸¶μ²Ó§μ¢ ÉÓ ¡μ²ÓÏ¨¥ μ¡Ñ¥³Ò
³¨Ï¥´¥° ¨ ¡μ²ÓÏ¨¥ ¶²μÐ ¤¨ Ô³Ê²Ó¸¨μ´´ÒÌ ¨ É¢¥·¤μÉ¥²Ó´ÒÌ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢ [1].

‚¸¥£μ ¢ ³¨·¥ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö ¤¥°¸É¢Ê¥É μ±μ²μ 40  ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ ¸¨¸É¥³ ¤²Ö
μ¡· ¡μÉ±¨ Ö¤¥·´ÒÌ Ô³Ê²Ó¸¨°, ¢ Éμ³ Î¨¸²¥ μ±μ²μ 20 Å ¢ …¢·μ¶¥. ‚ ˆÉ ²¨¨, ”· ´Í¨¨ ¨
ƒ¥·³ ´¨¨ ¢ É¥Î¥´¨¥ ¶μ¸²¥¤´¨Ì ¤¢ÊÌ ²¥É ¸É·¥³¨É¥²Ó´μ Ê¢¥²¨Î¨¢ ¥É¸Ö ±μ²¨Î¥¸É¢μ É ±¨Ì
 ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ ±μ³¶²¥±¸μ¢, ¢ Î ¸É´μ¸É¨, ¢ ¸¢Ö§¨ ¸ ¶μ¤£μÉμ¢±μ° Ô±¸¶¥·¨³¥´É  ¶μ ¶μ-



172 �²¥±¸ ´¤·μ¢ �. �. ¨ ¤·.

¨¸±Ê μ¸Í¨²²ÖÍ¨° ´¥°É·¨´μ OPERA [1], £¤¥ ±μ²¨Î¥¸É¢μ ¨¸¶μ²Ó§Ê¥³μ° Ö¤¥·´μ° Ô³Ê²Ó¸¨¨
¨¸Î¨¸²Ö¥É¸Ö ¤¥¸ÖÉ± ³¨ Éμ´´ (!). �μ¸¸¨°¸±¨¥ Ë¨§¨±¨ É ±¦¥ ÊÎ ¸É¢ÊÕÉ ¢ ÔÉμ³ ¶·¥¸É¨¦´μ³
¨  ³¡¨Í¨μ§´μ³ ³¥¦¤Ê´ ·μ¤´μ³ ¶·μ¥±É¥. �¸É·μ ¸Éμ¨É ¢μ¶·μ¸ μ¡ Ê¢¥²¨Î¥´¨¨ ±μ²¨Î¥¸É¢ 
ÊÎ¥´ÒÌ, ¨³¥ÕÐ¨Ì ¸μμÉ¢¥É¸É¢ÊÕÐ¨° Ê·μ¢¥´Ó ¶μ¤£μÉμ¢±¨ ¨ ¸¶μ¸μ¡´ÒÌ · ¡μÉ ÉÓ ´  ¸Éμ²Ó
¸²μ¦´μ°  ¢Éμ³ É¨§¨·μ¢ ´´μ° É¥Ì´¨±¥. �±μ²μ ¤¥¸ÖÉ¨ ³μ¸±μ¢¸±¨Ì ¸ÉÊ¤¥´Éμ¢ ¨§ · §´ÒÌ
¢Ê§μ¢ (Œ”’ˆ, Œˆ”ˆ, Œƒ“, Œˆ‘ˆ‘, ˆ´¸É¨ÉÊÉ ¥¸É¥¸É¢¥´´ÒÌ ´ Ê±) ¥¦¥£μ¤´μ μ¸¢ ¨-
¢ ÕÉ ´μ¢Ò¥ ³¥Éμ¤Ò, · ¡μÉ Ö ¢ ”ˆ��¥ ´  ±μ³¶²¥±¸¥ ��‚ˆŠ�Œ. �¤´ ±μ ¡μ²ÓÏ Ö
Î ¸ÉÓ ¸ÉÊ¤¥´Éμ¢, § ´¨³ ÕÐ¨Ì¸Ö ¸¥°Î ¸ Ë¨§¨±μ° ¢Ò¸μ±¨Ì Ô´¥·£¨°, ¶·¨ μ¡ÊÎ¥´¨¨ ¶μ²Ê-
Î ÕÉ ¶·¥¤¸É ¢²¥´¨¥ ²¨ÏÓ μ¡ Ê¸É ·¥¢Ï¨Ì ³¥Éμ¤¨± Ì ·ÊÎ´μ° μ¡· ¡μÉ±¨ Ö¤¥·´μ° Ô³Ê²Ó¸¨¨
´  μ¶É¨Î¥¸±¨Ì ³¨±·μ¸±μ¶ Ì. Š ± μ¤¨´ ¨§ ¶¥·¢ÒÌ Ï £μ¢ · ¸Ï¨·¥´¨Ö ¢μ§³μ¦´μ¸É¨ ¶μ¤-
£μÉμ¢±¨ ¸¶¥Í¨ ²¨¸Éμ¢, §´ ±μ³ÒÌ ¸ ¸μ¢·¥³¥´´Ò³¨  ¢Éμ³ É¨§¨·μ¢ ´´Ò³¨ ³¥Éμ¤ ³¨ Ô±¸-
¶¥·¨³¥´É ²Ó´μ° Ö¤¥·´μ° Ë¨§¨±¨, ¡Ò² · §· ¡μÉ ´ ´μ¢Ò° ¢ ·¨ ´É ² ¡μ· Éμ·´μ° · ¡μÉÒ
Ë¨§Ë ±  Œƒ“, ¸¢Ö§ ´´μ° ¸ ¨§ÊÎ¥´¨¥³ ¶·μÍ¥¸¸  ¶·μÌμ¦¤¥´¨Ö ´¥°É·μ´μ¢ Î¥·¥§ Ö¤¥·´ÊÕ
Ô³Ê²Ó¸¨Õ. �μ¢ Ö ² ¡μ· Éμ·´ Ö · ¡μÉ  ¡Ò²  ¶μ¤£μÉμ¢²¥´  ´  ¡ §¥ ¸μ§¤ ´´μ£μ ¢ ”ˆ-
��¥ ±μ³¶²¥±¸  ��‚ˆŠ�Œ (¶μ²´μ¸ÉÓÕ  ¢Éμ³ É¨§¨·μ¢ ´´Ò° ¨§³¥·¨É¥²Ó´Ò° ±μ³¶²¥±¸)
[2, 3] Å ¥¤¨´¸É¢¥´´μ£μ ¢ �μ¸¸¨¨ ±μ³¶²¥±¸ , Ê¤μ¢²¥É¢μ·ÖÕÐ¥£μ ¸μ¢·¥³¥´´Ò³ ³¨·μ¢Ò³
¸É ´¤ ·É ³.
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�  ��‚ˆŠ�Œ ¢ ·¥¦¨³¥ ¶μ²´μ°  ¢Éμ³ É¨§ Í¨¨ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö:
Å ¶μ¨¸± ¨ μÍ¨Ë·μ¢Ò¢ ´¨¥ É·¥±μ¢ § ·Ö¦¥´´ÒÌ Î ¸É¨Í ¢ ³ É¥·¨ ²¥ ¤¥É¥±Éμ· ;
Å · ¸¶μ§´ ¢ ´¨¥ ¨ ¶·μ¸²¥¦¨¢ ´¨¥ É·¥±μ¢ ¸ ¶μ³μÐÓÕ �‚Œ;
Å ¸¨¸É¥³ É¨§ Í¨Ö ¨ ¶¥·¢¨Î´ Ö μ¡· ¡μÉ±  ¤ ´´ÒÌ.
�·¨´Í¨¶ · ¡μÉÒ: ¨§μ¡· ¦¥´¨¥ ´  CCD-³ É·¨Í¥ ¸μ§¤ ¥É μ¡Ñ¥±É¨¢ ³¨±·μ¸±μ¶ . �´ -

²μ£μ¢Ò° ¢¨¤¥μ¸¨£´ ², Ëμ·³¨·Ê¥³Ò° ¢¨¤¥μ± ³¥·μ°, ¶¥·¥¤ ¥É¸Ö ´  ¢Ìμ¤ ± ·ÉÒ μÍ¨Ë·μ¢±¨
¨ § Ì¢ É  ¨§μ¡· ¦¥´¨Ö. Š ·É  ¶·μ¨§¢μ¤¨É μÍ¨Ë·μ¢±Ê ¢¨¤¥μ¸¨£´ ² , ¶¥·¥¤ ¥É ÔÉ¨ ¤ ´´Ò¥
¢ ¶ ³ÖÉÓ ±μ³¶ÓÕÉ¥· ,   É ±¦¥ ¢Ò¢μ¤¨É μÍ¨Ë·μ¢ ´´Ò° ¢¨¤¥μ¸¨£´ ² ¢ ®¦¨¢μ³ μ±´¥¯ ´ 
³μ´¨Éμ·.

Šμ³¶²¥±¸ ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ Ê¸É ´μ¢μ±, μÉ²¨Î ÕÐ¨Ì¸Ö ´¥±μÉμ·Ò³¨ ¶ · ³¥É· ³¨ [4, 5].
‘± ´¨·μ¢ ´¨¥ Ô³Ê²Ó¸¨° ¤²Ö ¶· ±É¨±Ê³  Ë¨§Ë ±  ¡Ò²μ ¢Ò¶μ²´¥´μ ´  Ê¸É ´μ¢±¥
��‚ˆŠ�Œ-2 [6].

�¢Éμ³ É¨§¨·μ¢ ´´Ò° ³¨±·μ¸±μ¶ ��‚ˆŠ�Œ-2 (·¨¸. 1) ¸μ§¤ ´ ´  ¡ §¥ ³¨±·μ¸±μ¶ 
Œ��-11 ¶·μ¨§¢μ¤¸É¢  ‹�Œ�. �¸´μ¢´Ò¥ Ê§²Ò Ê¸É ´μ¢±¨ ��‚ˆŠ�Œ-2:

Å ¶·¥Í¨§¨μ´´Ò° ¸Éμ² ´¥³¥Í±μ° Ë¨·³Ò Carl Zeiss ¸ ¡²μ±μ³ Ê¶· ¢²¥´¨Ö;
Å Í¨Ë·μ¢ Ö CCD-± ³¥· ;
Å ¶¥·¸μ´ ²Ó´Ò° ±μ³¶ÓÕÉ¥·.
�·¥¤¥²Ò  ¢Éμ³ É¨Î¥¸±μ£μ ¶¥·¥³¥Ð¥´¨Ö ¸Éμ²¨±  ¢ £μ·¨§μ´É ²Ó´μ° ¶²μ¸±μ¸É¨ ¸μ¸É -

¢²ÖÕÉ 0Ä100 ³³, ¶μ ¢¥·É¨± ²Ó´μ° ±μμ·¤¨´ É¥ Å μ±μ²μ 1 ¸³. �¥·¥³¥Ð¥´¨¥ μ¶É¨Î¥¸±μ£μ
¸Éμ²¨±  ¶μ ¢¸¥³ ±μμ·¤¨´ É ³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö Ï £μ¢Ò³¨ ¤¢¨£ É¥²Ö³¨, Ê¶· ¢²Ö¥³Ò³¨ ±μ´-
É·μ²²¥·μ³, ´  ±μÉμ·Ò° ¶μ¸ÉÊ¶ ÕÉ ±μ³ ´¤Ò μÉ ±μ³¶ÓÕÉ¥· . ’μÎ´μ¸ÉÓ ¨§³¥·¥´¨Ö ±μμ·¤¨-
´ É x ¨ y ¢ £μ·¨§μ´É ²Ó´μ° ¶²μ¸±μ¸É¨ ¸μ¸É ¢²Ö¥É 0,25 ³±³, ¶μ μ¸¨ Z Å 3,96 · 10−3 ³±³.

Œ É·¨Í  CCD-± ³¥·Ò ¨³¥¥É · §³¥·Ò 768 × 576 ¶¨±¸¥²¥° ¨ £²Ê¡¨´Ê Í¢¥É  8 ¡¨É
(256 £· ¤ Í¨° ¸¥·μ£μ). ˆ§μ¡· ¦¥´¨¥ ´  ³ É·¨Í¥ ¸μ§¤ ¥É¸Ö μ¡Ñ¥±É¨¢μ³ ³¨±·μ¸±μ¶  ¸
Ê¢¥²¨Î¥´¨¥³ ¤μ 60Ì.
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�¨¸. 1. ‚´¥Ï´¨° ¢¨¤  ¢Éμ³ É¨§¨·μ¢ ´´μ£μ ³¨±·μ¸±μ¶  ��‚ˆŠ�Œ-2

‘± ´¨·μ¢ ´¨¥ Ö¤¥·´ÒÌ Ô³Ê²Ó¸¨°, μ¡²ÊÎ¥´´ÒÌ ´¥°É·μ´ ³¨, ¶·μ¢μ¤¨²μ¸Ó ¸μ ¸²¥¤ÊÕ-
Ð¨³¨ ¶ · ³¥É· ³¨: μ¡Ñ¥±É¨¢ μ¶É¨Î¥¸±μ° ¸¨¸É¥³Ò Å 60Ì (¶μ²¥ §·¥´¨Ö ¶·¨ ÔÉμ³ ¸μ-
¸É ¢²Ö²μ 80 × 60 ³±³), Ï £ ¸± ´¨·μ¢ ´¨Ö ¶μ μ¸¨ X Å 75 ³±³, ¶μ μ¸¨ Y Å 55 ³±³,
¶μ £²Ê¡¨´¥ Å 2 ³±³ (¢ μ¤´μ³ ¶μ²¥ §·¥´¨Ö ¸± ´¨·μ¢ ´¨¥ ¶·μ¢μ¤¨²μ¸Ó ´  18 £²Ê¡¨´ Ì).
‚¸¥£μ ¡Ò²μ μÉ¸± ´¨·μ¢ ´μ 10 ¶μ²¥° §·¥´¨Ö ¶μ X , 30 ¶μ²¥° §·¥´¨Ö ¶μ Y . �·μ£· ³³-
´Ò³ μ¡¥¸¶¥Î¥´¨¥³, ¢Ò¶μ²´ÖÕÐ¨³ ¸± ´¨·μ¢ ´¨¥, ¡Ò²¨ ¸μ§¤ ´Ò Ë °²Ò ¸ ¨§μ¡· ¦¥´¨Ö³¨
Ëμ·³ É  JPEG ¨ É¥±¸Éμ¢Ò° Ë °², ¸μ¤¥·¦ Ð¨° ±μμ·¤¨´ ÉÒ ÔÉ¨Ì ¨§μ¡· ¦¥´¨°.

���ƒ��ŒŒ��… ��…‘�…—…�ˆ… „‹Ÿ ���‘Œ�’��
ˆ ������’Šˆ ˆ‡����†…�ˆŸ

„²Ö ¶·μ¸³μÉ·  ¨ μ¡· ¡μÉ±¨ μÉ¸± ´¨·μ¢ ´´ÒÌ Ë °²μ¢ Ëμ·³ É  JPEG ¡Ò²  ´ ¶¨¸ ´ 
¸¶¥Í¨ ²Ó´ Ö ¶·μ£· ³³  Emulsion Viewer, ±μÉμ· Ö ·¥ ²¨§Ê¥É ¸²¥¤ÊÕÐ¨¥ ËÊ´±Í¨¨:

Å ¸μ¸É ¢²¥´¨¥ ¨§μ¡· ¦¥´¨Ö ¨§ ¡μ²ÓÏμ£μ ±μ²¨Î¥¸É¢  JPEG-Ë °²μ¢;
Å ¶·μ¸³μÉ· ÔÉμ£μ ¨§μ¡· ¦¥´¨Ö ¢ · §²¨Î´ÒÌ ³ ¸ÏÉ ¡ Ì;
Å Ê± § ´¨¥ ´  ¨§μ¡· ¦¥´¨¨ ÉμÎ¥±, μ¶·¥¤¥²¥´¨¥ ¨Ì ±μμ·¤¨´ É ¨ § ¶¨¸Ó ±μμ·¤¨´ É ¢

Ë °².
�É¨ ¸¢μ°¸É¢  ¶μ§¢μ²ÖÕÉ ¨¸¶μ²Ó§μ¢ ÉÓ ¤ ´´ÊÕ ¶·μ£· ³³Ê ± ± ¤²Ö ¶· ±É¨±Ê³ , É ± ¨

¤²Ö ´ ÊÎ´ÒÌ Í¥²¥°.
�·μ£· ³³  ¡Ò²  ´ ¶¨¸ ´  ¢ ¸·¥¤¥ · §· ¡μÉ±¨ Borland C++ Builder ¨ ¨¸¶μ²Ó§Ê¥É ²¨ÏÓ

¥¥ ¸É ´¤ ·É´Ò¥ ±μ³¶μ´¥´ÉÒ [7] ¡¥§ § £·Ê§±¨ ± ±¨Ì-²¨¡μ ¤·Ê£¨Ì ¡¨¡²¨μÉ¥±. �·μ¸³μÉ·
¡μ²ÓÏμ£μ ¨§μ¡· ¦¥´¨Ö, ¸μ¸É ¢²¥´´μ£μ ¨§ JPEG-Ë °²μ¢, μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¸²¥¤ÊÕÐ¨³ μ¡· -
§μ³: ´  μ¸´μ¢´ÊÕ Ëμ·³Ê ¶·μ£· ³³Ò ¶μ³¥Ð ¥É¸Ö ¡μ²ÓÏ Ö BMP-± ·É¨´± . ˆ§μ¡· ¦¥´¨Ö
JPEG ¸ ¶μ³μÐÓÕ ¸É ´¤ ·É´ÒÌ ËÊ´±Í¨° ¶μ μÎ¥·¥¤¨ ®·¨¸ÊÕÉ¸Ö¯ ´  BMP-± ·É¨´±¥ ·Ö¤μ³
¤·Ê£ ¸ ¤·Ê£μ³. ‚¸Ö±¨° · § ¶·¨ ¶¥·¥³¥Ð¥´¨¨ ¶μ ¨§μ¡· ¦¥´¨Õ ¶·μ£· ³³  μ¶·¥¤¥²Ö¥É,
± ±¨¥ ¨§ ± ·É¨´μ± JPEG ¶·¨ ¤ ´´μ³ ³ ¸ÏÉ ¡¥ ¶μ³¥Ð ÕÉ¸Ö ´  Ô±· ´, ¨ ·¨¸Ê¥É ¨Ì.
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„²Ö Éμ£μ ÎÉμ¡Ò ¨§μ¡· ¦¥´¨¥ ¨§ Ë °²  ³μ¦´μ ¡Ò²μ ¢Ò¢¥¸É¨ ´  Ô±· ´, Ë °² ¤μ²¦¥´
¡ÒÉÓ § £·Ê¦¥´ ¢ μ¶¥· É¨¢´ÊÕ ¶ ³ÖÉÓ. „²Ö Ô±μ´μ³¨¨ μ¶¥· É¨¢´μ° ¶ ³ÖÉ¨ ¢ ¶·μ£· ³³Ê
§ £·Ê¦ ÕÉ¸Ö ²¨ÏÓ É¥ Ë °²Ò, ±μÉμ·Ò¥ ¶·¨ É¥±ÊÐ¥³ ³ ¸ÏÉ ¡¥ ¶μ³¥Ð ÕÉ¸Ö ´  Ô±· ´.
‚ ¶·μ£· ³³¥ ¤²Ö ¶·μ¸³μÉ·  É ±¦¥ ¶·¥¤Ê¸³μÉ·¥´  ¢μ§³μ¦´μ¸ÉÓ §¥·± ²Ó´μ° ¨´¢¥·¸¨¨
¨§μ¡· ¦¥´¨°. ˆ´É¥·Ë¥°¸ ¶·μ£· ³³Ò (·¨¸. 2) ¶μ§¢μ²Ö¥É ¶¥·¥³¥Ð ÉÓ¸Ö ¶μ ¨§μ¡· ¦¥´¨Õ,
¨§³¥´ÖÉÓ ³ ¸ÏÉ ¡ ¶·μ¸³μÉ· , μ¶·¥¤¥²ÖÉÓ ±μμ·¤¨´ ÉÒ, ³¥´ÖÉÓ μ¶Í¨¨ § £·Ê§±¨ ¨§μ¡· ¦¥-
´¨Ö. ‘μ§¤ ´´ Ö ¤²Ö ÊÎ¥¡´μ° · ¡μÉÒ ¶·μ£· ³³  ¨³¥¥É μÉ±·ÒÉÒ° ¨¸Ìμ¤´Ò° ±μ¤. �Éμ ¤ ¥É

�¨¸. 2. ˆ§μ¡· ¦¥´¨¥ ´  ³μ´¨Éμ·¥ ±μ³¶ÓÕÉ¥·  ¢μ ¢·¥³Ö · ¡μÉÒ ¶·μ£· ³³Ò μ¡· ¡μÉ±¨. �  ¤¥³μ´-
¸É·¨·Ê¥³μ³ ÊÎ ¸É±¥ ¨§μ¡· ¦¥´¨Ö Ô³Ê²Ó¸¨¨ ¢¨¤´Ò Î ¸É¨ É·¥±μ¢ ¶·μÉμ´μ¢ μÉ¤ Î¨

¢μ§³μ¦´μ¸ÉÓ ¢ Ìμ¤¥ ¢Ò¶μ²´¥´¨Ö · ¡μÉÒ ´¥ Éμ²Ó±μ ¤¥³μ´¸É·¨·μ¢ ÉÓ ¨ ¨§ÊÎ ÉÓ Ë¨§¨Î¥-
¸±¨¥ Ö¢²¥´¨Ö, ´μ ¨ ¸É ¢¨ÉÓ ·¥ ²Ó´ÊÕ § ¤ ÎÊ ¶μ · §· ¡μÉ±¥ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö ¤²Ö
Ë¨§¨Î¥¸±μ£μ Ô±¸¶¥·¨³¥´É . ‘ÉÊ¤¥´ÉÊ ³μ¦¥É ¡ÒÉÓ ¶·¥¤²μ¦¥´μ ´ ¶¨¸ ÉÓ ¤μ¶μ²´¨É¥²Ó´Ò°
³μ¤Ê²Ó, ´ ¶·¨³¥·, ³μ¤Ê²Ó ¤²Ö ¸Ï¨¢±¨ É·¥±μ¢, μ¶·¥¤¥²¥´¨Ö ±·¨¢¨§´Ò É·¥±  ¨ É. ¶. �·¨
ÔÉμ³ ´¥ Éμ²Ó±μ ³μ¦´μ ¶·¨³¥´¨ÉÓ ´  ¶· ±É¨±¥ §´ ´¨Ö ¶μ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´μ³Ê
¶·μ£· ³³¨·μ¢ ´¨Õ, ´μ ¨ μ¸¢μ¨ÉÓ ´¥±μÉμ·Ò¥ ³¥Éμ¤Ò · ¸¶μ§´ ¢ ´¨Ö μ¡· §μ¢, ¢ Î ¸É´μ-
¸É¨, ¢ ¸²ÊÎ ¥ ¢μ¸¸É ´μ¢²¥´¨Ö ¶·μ¸É· ´¸É¢¥´´μ£μ ¶μ²μ¦¥´¨Ö É·¥±  Î ¸É¨ÍÒ ´  Ëμ´¥ §¥-
·¥´ ¢Ê ²¨ ¢ Ô³Ê²Ó¸¨¨. ’ ±¨³ μ¡· §μ³, ¶μ¤£μÉμ¢²¥´´ Ö · ¡μÉ  ¤μ¶Ê¸± ¥É · §´Ò¥ Ê·μ¢´¨
¸²μ¦´μ¸É¨ ¥¥ ¶μ¸É ´μ¢±¨ Å μÉ ¶·μ¸Éμ£μ ¨§³¥·¥´¨Ö ¶ · ³¥É·μ¢ É·¥±μ¢ ¤μ ¸ ³μ¸ÉμÖÉ¥²Ó-
´μ° · §· ¡μÉ±¨ Î ¸É¨ ¶·μ£· ³³´μ£μ μ¡¥¸¶¥Î¥´¨Ö. �μÔÉμ³Ê μ±μ´Î É¥²Ó´ Ö ·¥ ²¨§ Í¨Ö
ÊÎ¥¡´μ° · ¡μÉÒ ¤μ²¦´  ¡ÒÉÓ  ¤ ¶É¨·μ¢ ´  ± Ê·μ¢´Õ ¶·¥¶μ¤ ¢ ´¨Ö ¶·μ£· ³³¨·μ¢ ´¨Ö ¨
¸É É¨¸É¨Î¥¸±¨Ì ³¥Éμ¤μ¢ μ¡· ¡μÉ±¨ ¢ ±μ´±·¥É´μ³ ¢Ê§¥.

‚μ§³μ¦´μ¸ÉÓ · §¢¨É¨Ö ´ ¢Ò±μ¢ μ¡Ñ¥±É´μ-μ·¨¥´É¨·μ¢ ´´μ£μ ¶·μ£· ³³¨·μ¢ ´¨Ö ¨ μ¡Ê-
Î¥´¨Ö ¶·¨¥³ ³ · ¸¶μ§´ ¢ ´¨Ö μ¡· §μ¢ Î·¥§¢ÒÎ °´μ ¶μ²¥§´  ´¥ Éμ²Ó±μ ¤²Ö  ¢Éμ³ É¨§¨-
·μ¢ ´´μ° μ¡· ¡μÉ±¨ ¤ ´´ÒÌ É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢ [8Ä10]. �´ ²μ£¨Î´Ò¥ ¶·¨¥³Ò ¶·μ-
£· ³³¨·μ¢ ´¨Ö ¨  ´ ²¨§  ¤ ´´ÒÌ Ï¨·μ±μ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢μ ³´μ£¨Ì Ô²¥±É·μ´´ÒÌ Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì Ô±¸¶¥·¨³¥´É Ì, ¢ ¶·¨±² ¤´ÒÌ · ¡μÉ Ì, ¶·¨³¥´ÖÕÉ¸Ö ¢ ¶·μ¨§¢μ¤¨³μ³ ¶·μ-
³ÒÏ²¥´´μ¸ÉÓÕ ¸μ¢·¥³¥´´μ³ μ¡μ·Ê¤μ¢ ´¨¨ [11, 12],   ÔÉμ μ§´ Î ¥É ¢μ¸É·¥¡μ¢ ´´μ¸ÉÓ ¸¶¥-
Í¨ ²¨¸Éμ¢, ¢² ¤¥ÕÐ¨Ì É ±¨³¨ ´ ¢Ò± ³¨.
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‚Ò¸μ±μÉ¥Ì´μ²μ£¨Î´Ò¥ ³¥Éμ¤Ò μ¡· ¡μÉ±¨ Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ É·¥±μ¢ÒÌ ¤¥-
É¥±Éμ·μ¢ Ö¢²ÖÕÉ¸Ö μ¸´μ¢μ° ¤²Ö ¶μ¸É ´μ¢±¨ ·Ö¤  ¸μ¢·¥³¥´´ÒÌ Ë¨§¨Î¥¸±¨Ì Ô±¸¶¥·¨³¥´-
Éμ¢. �¸ÊÐ¥¸É¢²¥´¨¥ É ±¨Ì ³¥Éμ¤¨Î¥¸±¨ ´μ¢ÒÌ Ô±¸¶¥·¨³¥´Éμ¢, ¢ ¸¢μÕ μÎ¥·¥¤Ó, É·¥¡Ê¥É
¶μ¤£μÉμ¢±¨ ¸¶¥Í¨ ²¨¸Éμ¢, ¸¶μ¸μ¡´ÒÌ · ¡μÉ ÉÓ ´   ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ ±μ³¶²¥±¸ Ì. ‚μ§-
³μ¦´μ¸ÉÓ ¶μ¸É ´μ¢±¨ ¶μ¤μ¡´ÒÌ ÊÎ¥¡´ÒÌ · ¡μÉ ¤²Ö ¸ÉÊ¤¥´Éμ¢ ¸É ·Ï¨Ì ±Ê·¸μ¢ Ë¨§¨-
Î¥¸±¨Ì Ë ±Ê²ÓÉ¥Éμ¢ Å ´μ¢Ò° ¤μ¶μ²´¨É¥²Ó´Ò°  ¸¶¥±É ¨¸¶μ²Ó§μ¢ ´¨Ö ±μ³¶²¥±¸  ��-
‚ˆŠ�Œ. �·¥¤² £ ¥É¸Ö ¶·μ¢μ¤¨ÉÓ ´  ¸ ³μ³ ¸μ¢·¥³¥´´μ³ μ¡μ·Ê¤μ¢ ´¨¨ ¢ �μ¸¸¨°¸±μ°
 ± ¤¥³¨¨ ´ Ê±  ¢Éμ³ É¨§¨·μ¢ ´´μ¥ ¸± ´¨·μ¢ ´¨¥ ³ É¥·¨ ²  É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢, ¢Ò-
¡· ´´ÒÌ ¢ ±μ´±·¥É´μ³ ¢Ê§¥ ¤²Ö ¤¥³μ´¸É· Í¨¨ ´¥±μÉμ·ÒÌ Ö¢²¥´¨° Ë¨§¨±¨ Î ¸É¨Í. �¸¢μ-
¥´¨¥ ´μ¢ÒÌ ³¥Éμ¤μ¢ μ¡· ¡μÉ±¨ ¤ ´´ÒÌ ´  ¶·¨³¥·¥ ¶·¥¤² £ ¥³μ° ÊÎ¥¡´μ° · ¡μÉÒ ¡Ê¤¥É
¸¶μ¸μ¡¸É¢μ¢ ÉÓ ´¥ Éμ²Ó±μ ¶μÖ¢²¥´¨Õ Ë¨§¨±μ¢, ¶·¨³¥´ÖÕÐ¨Ì  ¢Éμ³ É¨§¨·μ¢ ´´ÊÕ μ¡· -
¡μÉ±Ê É·¥±μ¢ÒÌ ¤¥É¥±Éμ·μ¢, ´μ ¨ ¢ Í¥²μ³ ¶μ¢ÒÏ¥´¨Õ Ê·μ¢´Ö ¶μ¤£μÉμ¢±¨ ¢Ò¶Ê¸±´¨±μ¢
Ë¨§¨Î¥¸±¨Ì Ë ±Ê²ÓÉ¥Éμ¢, ¢² ¤¥ÕÐ¨Ì ³ É¥³ É¨Î¥¸±¨³  ¶¶ · Éμ³ ¸¨¸É¥³ · ¸¶μ§´ ¢ ´¨Ö
μ¡· §μ¢ ¨ ¸¢μ¡μ¤´μ ¨¸¶μ²Ó§ÊÕÐ¨Ì ÔÉ¨ §´ ´¨Ö ¢ ¸ ³ÒÌ · §´ÒÌ μ¡² ¸ÉÖÌ ´ Ê±¨ ¨ É¥Ì´¨±¨.

� ¡μÉ  Î ¸É¨Î´μ ¶μ¤¤¥·¦ ´  £· ´Éμ³ �””ˆ 06-02-16864.
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