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

„ ¥É¸Ö ±· É±¨° µ¡§µ· ³´µ£µ²¥É´¥° ¶²µ¤µÉ¢µ·´µ° ´ ÊÎ´µ° ¤¥ÖÉ¥²Ó´µ¸É¨ ‚. �. ‘ · ´Í¥¢ , § -
²µ¦¨¢Ï¥° µ¸´µ¢Ò ¸µ¢·¥³¥´´ÒÌ · ¡µÉ Ê¸±µ·¨É¥²Ó´µ£µ µÉ¤¥²¥´¨Ö ‹”— �ˆŸˆ ¢ µ¡² ¸É¨: Ê¸±µ·¨-
É¥²Ó´µ° É¥Ì´¨±¨ ¨ ¥¥ ¨¸¶µ²Ó§µ¢ ´¨Ö ¢ ¶·¨±² ¤´ÒÌ Í¥²ÖÌ, ·¥²ÖÉ¨¢¨¸É¸±µ° Ô²¥±É·µ´¨±¨ ¨ ¸µ§¤ ´¨Ö
·¥´É£¥´µ¢¸±¨Ì ² §¥·µ¢.

A brief review is given of many years' fruitful scientiˇc activities of V. P. Sarantsev being the basis
of the current research works of the Accelerator Division at the Laboratory of Particle Physics in the
ˇelds of accelerator engineering and its application, relativistic electronics, and creation of X-ray lasers.

�Ê±µ¢µ¤¨³Ò¥ ‚² ¤¨¸² ¢µ³ � ¢²µ¢¨Î¥³ ‘ · ´Í¥¢Ò³ · ¡µÉÒ ¶µ § ¢¥Ð ´´µ³Ê ‚² ¤¨-
³¨·µ³ ˆµ¸¨Ëµ¢¨Î¥³ ‚¥±¸²¥·µ³ ±µ²²¥±É¨¢´µ³Ê ³¥Éµ¤Ê Ê¸±µ·¥´¨Ö É·¥¡µ¢ ²¨ ¨¸¶µ²Ó§µ-
¢ ´¨Ö ¨ ¸µ§¤ ´¨Ö ¸ ³µ° ¸µ¢·¥³¥´´µ° ´ ´µ¸¥±Ê´¤´µ° Ê¸±µ·¨É¥²Ó´µ° É¥Ì´¨±¨.

�µ¤ ·Ê±µ¢µ¤¸É¢µ³ ‚. �. ‘ · ´Í¥¢  ¢ ±µ²²¥±É¨¢¥ · §· ¡ ÉÒ¢ ²¨¸Ó ¨ ¸µ§¤ ¢ ²¨¸Ó:
Å ¸¨²Ó´µÉµÎ´Ò¥ ²¨´¥°´Ò¥ ¨´¤Ê±Í¨µ´´Ò¥ Ê¸±µ·¨É¥²¨ Ô²¥±É·µ´µ¢: ‹ˆ“-3000 (¢Éµ·µ°

¢ ³¨·¥) ¨ ¤¢  ‘ˆ‹“�„'  ´ ´µ¸¥±Ê´¤´µ£µ ¤¨ ¶ §µ´ ;
Å ´¥¸±µ²Ó±µ ³µ¤¥²¥°  ¤¨ ¡ É¨Î¥¸±¨Ì £¥´¥· Éµ·µ¢ Ô²¥±É·µ´´ÒÌ ±µ²¥Í ( ¤£¥§ Éµ·µ¢);
Å ¸¨¸É¥³Ò Ëµ·³¨·µ¢ ´¨Ö Ô²¥±É·µ´-¨µ´´ÒÌ ±µ²¥Í ¸ ¶µ¢ÒÏ¥´´µ° § ·Ö¤´µ¸ÉÓÕ ¨µ´-

´µ° ±µ³¶µ´¥´ÉÒ ¨ ¨Ì É· ´¸¶µ·É¨·µ¢±¨ ¨ Ê¸±µ·¥´¨Ö;
Å ¸¨¸É¥³Ò ¢¢µ¤  Ô²¥±É·µ´´µ£µ ¶ÊÎ±  ¢  ¤£¥§ Éµ· ¨ ¶¥·¥¢µ¤  Ô²¥±É·µ´-¨µ´´ÒÌ ±µ²¥Í

¨§  ¤£¥§ Éµ·  ¢ É· ´¸¶µ·É¨·µ¢µÎ´µ-Ê¸±µ·ÖÕÐÊÕ ¸¨¸É¥³Ê.
‚¸¥ ÔÉ¨ · ¡µÉÒ ¡Ò²¨ ´µ¢Ò³¨ ¢ Ê¸±µ·¨É¥²Ó´µ° É¥Ì´¨±¥ ¨ É·¥¡µ¢ ²¨ ÉÐ É¥²Ó´ÒÌ

É¥µ·¥É¨Î¥¸±¨Ì ¶·µ· ¡µÉµ± ¨ ´¥µ·¤¨´ ·´ÒÌ ¨´¦¥´¥·´ÒÌ ·¥Ï¥´¨°,   É ±¦¥ · §· ¡µÉ±¨
¸µ¢·¥³¥´´µ° ¤¨ £´µ¸É¨±¨ ¨ Ê¶· ¢²ÖÕÐ¥° É¥Ì´¨±¨.

‚ ÔÉ¨Ì Ê¸²µ¢¨ÖÌ Ëµ·³¨·µ¢ ²¸Ö ±µ²²¥±É¨¢ �É¤¥²  ´µ¢ÒÌ ³¥Éµ¤µ¢ Ê¸±µ·¥´¨Ö ¨ ·µ¸² 
¥£µ ±¢ ²¨Ë¨± Í¨Ö.

‚ Éµ ¦¥ ¢·¥³Ö ‚. �. ‘ · ´Í¥¢ ¡Ò² ¢¸¥£¤  ¢ ±Ê·¸¥ ´µ¢ÒÌ Ê¸±µ·¨É¥²Ó´ÒÌ ¨¤¥° ¨ § ¤ Î,
¢µ§´¨± ÕÐ¨Ì ¶¥·¥¤ Ê¸±µ·¨É¥²Ó´µ° É¥Ì´¨±µ°, ¨ ¸É·¥³¨²¸Ö ¨¸¶µ²Ó§µ¢ ÉÓ ´ ±µ¶²¥´´Ò° ¢
±µ²²¥±É¨¢¥ µ¶ÒÉ ¤²Ö ·¥Ï¥´¨Ö  ±ÉÊ ²Ó´ÒÌ § ¤ Î, ¸¢Ö§ ´´ÒÌ ¸ ¶µ¢ÒÏ¥´¨¥³ É¥³¶  Ê¸±µ·¥-
´¨Ö ¨ ¸µ¢¥·Ï¥´¸É¢µ¢ ´¨¥³ ¨¸¶µ²Ó§µ¢ ´¨Ö Ê¸±µ·¨É¥²¥°.

Šµ£¤  ¢ �·µÉ¢¨´µ ´ Î ²¨ · §· ¡ ÉÒ¢ ÉÓ ¶·µ¥±É “�Š, ‚² ¤¨¸² ¢ � ¢²µ¢¨Î ¶µ¤¤¥·¦ ²
ÊÎ ¸É¨¥ ¸µÉ·Ê¤´¨±µ¢ ��Œ“ ¢ · ¡µÉ Ì ¶µ ¸µ§¤ ´¨Õ ÔÉµ£µ ¶·µ¥±É .

Šµ²²¥±É¨¢, ·Ê±µ¢µ¤¨³Ò° �¨±µ² ¥³ �µ·¨¸µ¢¨Î¥³ �Ê¡¨´Ò³, ÊÎ ¸É¢µ¢ ² ¢ · §· ¡µÉ±¥
¤¢ÊÌ Ô²¥³¥´Éµ¢ ¶·µ¥±É : ¢ ´ Î ²Ó´µ° ¸É ¤¨¨ · §· ¡µÉ±¨ ±·¨µ£¥´´µ° Î ¸É¨ ¶·µ¥±É  “�Š
(¢ ¤ ²Ó´¥°Ï¥³ ÔÉÊ · ¡µÉÊ ¢µ§£² ¢¨² �. �. �£¥¥¢, ¶¥·¥Ï¥¤Ï¨° ¨§ ��Œ“ ¢ ˆ”‚�) ¨ ¢
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· §· ¡µÉ±¥ ¨ ¸µ§¤ ´¨¨ ¸É ´Í¨¨ ¶¥·¥£·Ê¶¶¨·µ¢±¨ ¶·µÉµ´´µ£µ ¶ÊÎ±  ¢ “-70, ¶·¥¤´ §´ -
Î¥´´µ° ¤²Ö ¶¥·¥¢µ¤  ¸£·Ê¶¶¨·µ¢ ´´µ£µ ¶ÊÎ±  ¨§ “-70 ¢ “�Š. � ¡µÉ  ÔÉµ° ¸É ´Í¨¨ ¡Ò² 
Ê¸¶¥Ï´µ ¶·µ¢¥·¥´  ¢ 1989 £. [1].

Šµ²²¥±É¨¢ ¶µ¤ ·Ê±µ¢µ¤¸É¢µ³ ˆ£µ·Ö �¨±µ² ¥¢¨Î  ˆ¢ ´µ¢  ÊÎ ¸É¢µ¢ ² ¢ · §· ¡µÉ±¥ ¨
¸µ§¤ ´¨¨ ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¸£·Ê¶¶¨·µ¢ ´´µ£µ ¶·µÉµ´´µ£µ ¶ÊÎ±  ¨§ “-70 ¢ “�Š. �É¨
· §· ¡µÉ±¨ ²¥£²¨ ¢ µ¸´µ¢Ê ¸µ§¤ ´¨Ö ¤²Ö LHC (–…��) ¸¨¸É¥³Ò ±µ··¥±Í¨¨ µÏ¨¡µ± ¨´-
¦¥±Í¨¨ ¶ÊÎ±  ¨ ¶µ¤ ¢²¥´¨Ö ¥£µ ±µ£¥·¥´É´ÒÌ ¶µ¶¥·¥Î´ÒÌ ±µ²¥¡ ´¨°, ¢Ò§Ò¢ ¥³ÒÌ · §²¨Î-
´Ò³¨ ´¥Ê¸Éµ°Î¨¢µ¸ÉÖ³¨ [2]. �µ¸²¥¤´¨¥ ·¥§Ê²ÓÉ ÉÒ ÔÉµ° · ¡µÉÒ ¤µ²µ¦¥´Ò ´  ´ ¸ÉµÖÐ¥³
¸¥³¨´ ·¥ [2].

‚ 1983 £. ‚. �. ‘ · ´Í¥¢ ¨´¨Í¨¨·µ¢ ² ¶·µ£· ³³Ê ¨¸¸²¥¤µ¢ ´¨° ¶µ ² §¥· ³ ´  ¸¢µ-
¡µ¤´ÒÌ Ô²¥±É·µ´ Ì (‹‘�) ´  ¡ §¥ ‹ˆ“-3000, ¶µ·ÊÎ¨¢ ¢µ§£² ¢¨ÉÓ ÔÉÊ · ¡µÉÊ �²¨³Ê Šµ´-
¸É ´É¨´µ¢¨ÎÊ Š ³¨´¸±µ³Ê. �¥·¢Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶µ ¸µ§¤ ´¨Õ ‹‘�-Ê¸¨²¨É¥²Ö ³¥£ ¢ ÉÉ´µ£µ
Ê·µ¢´Ö ¡Ò²¨ ¶µ²ÊÎ¥´Ò ¢ 1987 £. �¥µÍ¥´¨³ÊÕ ¶µ³µÐÓ ¢ µ¸¢µ¥´¨¨ ´µ¢µ° É¥³ É¨±¨ ¨ ¢
µ¸³Ò¸²¥´¨¨ ¶µ²ÊÎ ¥³ÒÌ ·¥§Ê²ÓÉ Éµ¢ ¤ ²µ ¸µÉ·Ê¤´¨Î¥¸É¢µ ¸ ‘¥·£¥¥³ �µ·¨¸µ¢¨Î¥³ �Ê¡¨-
´Ò³. ‚ ¶·µÍ¥¸¸¥ ¶µ²ÊÎ¥´¨Ö ÔÉ¨Ì ·¥§Ê²ÓÉ Éµ¢ Ê ‚² ¤¨¸² ¢  � ¢²µ¢¨Î  ¶µÖ¢¨²µ¸Ó É¢¥·¤µ¥
´ ³¥·¥´¨¥ ¶·¨¢Ö§ ÉÓ ¤ ²Ó´¥°Ï¥¥ · §¢¨É¨¥ · ¡µÉ ¶µ ‹‘� ± · ¡µÉ ³ ¶µ ¸µ§¤ ´¨Õ Ê¸±µ·¨-
É¥²¥° ¸ ¢Ò¸µ±¨³ É¥³¶µ³ ´ ¡µ·  Ô´¥·£¨¨. �Ò²µ Ê¸É ´µ¢²¥´µ ¸µÉ·Ê¤´¨Î¥¸É¢µ ¸ £·Ê¶¶µ°,
¶·µ¥±É¨·ÊÕÐ¥° ±µ²² °¤¥· CLIC. � ·¥§Ê²ÓÉ É Ì ÔÉ¨Ì · ¡µÉ ¤µ²µ¦¥´µ ´  ´ ¸ÉµÖÐ¥³ ¸¥-
³¨´ ·¥ [3].

‚ 1988 £. ‚. �. ‘ · ´Í¥¢, ¡Ê¤ÊÎ¨ §´ ±µ³ ¸ · ¡µÉ ³¨ …. ‹. ‘ ²¤¨´ , …. �. ˜´¥°¤³¨²²¥· 
¨ Œ. ‚. 	·±µ¢  ¶µ ‹‘�, ¶·¨£² ¸¨² ¨Ì ¸ ¤µ±² ¤µ³ ´  ¸¥³¨´ · Ê¸±µ·¨É¥²Ó´µ£µ µÉ¤¥²¥´¨Ö
‹‘‚� �ˆŸˆ ¨ ¸ É¥Ì ¶µ· ¢¸ÖÎ¥¸±¨ ¶µ¤¤¥·¦¨¢ ² ¨Ì · ¡µÉÒ ¨ ¢ Éµ ¦¥ ¢·¥³Ö ´ ¶· ¢²Ö²
´  ·¥Ï¥´¨¥ ¶·µ¡²¥³ ËµÉµ´´ÒÌ ±µ²² °¤¥·µ¢ ¨ ·¥´É£¥´µ¢¸±¨Ì ² §¥·µ¢. ‚¸±µ·¥ ‚² ¤¨-
¸² ¢ � ¢²µ¢¨Î ¶·¨£² ¸¨² Œ. ‚. 	·±µ¢  ´  · ¡µÉÊ ¢ ‹‘‚� �ˆŸˆ. �µ¸²¥ ¶·¥¤²µ¦¥´¨Ö
¢ 1992 £. ‚. �. ‘ · ´Í¥¢Ò³, …. ‹. ‘ ²¤¨´Ò³, …. �. ˜´¥°¤³¨²²¥·µ³ ¨ Œ. ‚. 	·±µ¢Ò³ ¨¸-
¶µ²Ó§µ¢ ´¨Ö ‹‘�-Ê¸¨²¨É¥²Ö ± ± ¨¸ÉµÎ´¨±  ¶¥·¢¨Î´ÒÌ ËµÉµ´µ¢ ¤²Ö ËµÉµ´´µ£µ ±µ²² °-
¤¥·  [4] ¶µÖ¢¨²¸Ö § ³¥É´Ò° ¨´É¥·¥¸ ± É ±¨³ Ê¸±µ·¨É¥²Ö³, ¨ ¢¥¸´µ° 1994 £. ¢ �¥·±²¨ ¸µ-
¸ÉµÖ²µ¸Ó ¶¥·¢µ¥ ¸¶¥Í¨ ²¨§¨·µ¢ ´´µ¥ ¸µ¢¥Ð ´¨¥ ¶µ ÔÉµ³Ê ´ ¶· ¢²¥´¨Õ. �  ´¥³ ‚. �. ‘ -
· ´Í¥¢ ¶µ§´ ±µ³¨² …. ‹. ‘ ²¤¨´ , …. �. ˜´¥°¤³¨²²¥·  ¨ Œ. ‚. 	·±µ¢  ¸µ ¸¢µ¨³¨ ±µ²²¥-
£ ³¨ ¨§ · §´ÒÌ ¸É· ´,   ´  ¸µ¸ÉµÖ¢Ï¥³¸Ö ¢¸±µ·¥ ¢ ‹µ´¤µ´¥ …¢·µ¶¥°¸±µ³ ¸µ¢¥Ð ´¨¨
¶µ Ê¸±µ·¨É¥²Ö³ Ê¸É ´µ¢¨² ±µ´É ±É Œ¨Ì ¨²  ‚² ¤¨³¨·µ¢¨Î  	·±µ¢  ¸ DESY, £¤¥ ¢ Éµ
¢·¥³Ö Éµ²Ó±µ § ·µ¦¤ ²¸Ö ¶·µ¥±É Ê´¨± ²Ó´µ£µ Ê¸É·µ°¸É¢  Å ·¥´É£¥´µ¢¸±µ£µ ² §¥·  ´ 
¸¢µ¡µ¤´ÒÌ Ô²¥±É·µ´ Ì. �ÉµÉ ±µ´É ±É ¶µ§¢µ²¨² Ê¸É ´µ¢¨ÉÓ ¸µÉ·Ê¤´¨Î¥¸É¢µ Ê¸±µ·¨É¥²Ó-
´µ£µ µÉ¤¥²¥´¨Ö ‹‘‚� ¸ DESY. � ¶µ¸²¥¤´¨Ì ·¥§Ê²ÓÉ É Ì ÔÉµ£µ ¸µÉ·Ê¤´¨Î¥¸É¢  ¤µ²µ¦¥´µ
´  ´ ¸ÉµÖÐ¥³ ¸¥³¨´ ·¥ [5].

Œµ¦´µ ¸Î¨É ÉÓ, ÎÉµ ¶·¥¤²µ¦¥´¨¥ ‚. �. ‘ · ´Í¥¢  ¸ ¸µ ¢Éµ· ³¨ [4] ·¥ ²Ó´µ µÉ±·Ò²µ
¶·¨´Í¨¶¨ ²Ó´µ ´µ¢µ¥ ´ ¶· ¢²¥´¨¥ ¢ Ê¸±µ·¨É¥²Ó´µ° Ë¨§¨±¥: ·¥´É£¥´µ¢¸±¨¥ ² §¥·Ò ´ 
¸¢µ¡µ¤´ÒÌ Ô²¥±É·µ´ Ì ¨ ËµÉµ´´Ò¥ ±µ²² °¤¥·Ò.

‚ 1991 £. ‚. �. ‘ · ´Í¥¢ ¶µ¤¤¥·¦ ² ¶·¥¤²µ¦¥´¨¥ ‚. …. � ² ±¨´  µ ¸µ§¤ ´¨¨ ¤²Ö ²¨´¥°-
´µ£µ ±µ²² °¤¥·  ‚‹��� (�·µÉ¢¨´µ) Ï¨·µ±µ ¶¥·ÉÊ·´µ£µ ±²¨¸É·µ´  ´  Î ¸ÉµÉ¥ 14 ŒƒÍ
³µÐ´µ¸ÉÓÕ 100 Œ‚É ¸ ±µÔËË¨Í¨¥´Éµ³ Ê¸¨²¥´¨Ö 80 ¤� ¸ Í¥²ÓÕ ¶µ¢ÒÏ¥´¨Ö ¥£µ ³µÐ´µ¸É¨
¨ ¶µ·ÊÎ¨² ƒ¥´´ ¤¨Õ ‚ ·² ³µ¢¨ÎÊ „µ²¡¨²µ¢Ê ¢µ§£² ¢¨ÉÓ ÊÎ ¸É¨e ¢ ÔÉµ° · §· ¡µÉ±¥.

�¸´µ¢´ Ö ¸²µ¦´µ¸ÉÓ ÔÉµ£µ ¶·¥¤²µ¦¥´¨Ö § ±²ÕÎ ² ¸Ó ¢ Éµ³, ÎÉµ Ê¢¥²¨Î¥´´ Ö  ¶¥·-
ÉÊ·  ¤·¥°Ëµ¢ÒÌ É·Ê¡µ± ¡Ò²  ´¥ § ¶·¥¤¥²Ó´µ° ¤²Ö ¶ · §¨É´µ° ³µ¤Ò TE11 ¨ ÔÉµ ¢¥²µ
± · §¢¨É¨Õ ´¥Ê¸Éµ°Î¨¢µ¸É¨. ‚ Ê¸±µ·¨É¥²Ó´µ³ µÉ¤¥²¥´¨¨ ‹‘‚� ¡Ò²µ ´ °¤¥´µ ·¥Ï¥´¨¥,
Ê¸É· ´ÖÕÐ¥¥ · ¸¶·µ¸É· ´¥´¨¥ ¶ · §¨É´µ° ³µ¤Ò ¶ÊÉ¥³ ¶·¥¢· Ð¥´¨Ö É·Ê¡µ± ¤·¥°Ë  ¢
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‘‚—- ¤¸µ·¡¥·Ò. ‚ ·¥§Ê²ÓÉ É¥ ´  ³µ¤¥²¨ Ï¨·µ±µ ¶¥·ÉÊ·´µ£µ ±²¨¸É·µ´  ´  ¡ §¥ ‹ˆ“-
3000 ¶µ²ÊÎ¥´  ³µÐ´µ¸ÉÓ 100 Œ‚É [6], ´µ, ± ¸µ¦ ²¥´¨Õ, ¤ ²Ó´¥°Ï¥¥ Ë¨´ ´¸¨·µ¢ ´¨¥
ÔÉ¨Ì · ¡µÉ ¡Ò²µ ¶·¥±· Ð¥´µ ¢¢¨¤Ê ¶·¨µ¸É ´µ¢±¨ · ¡µÉ ¶µ ‚‹���.

�·¨ µ¡¸Ê¦¤¥´¨¨ ÔÉ¨Ì · ¡µÉ ¸ ‚² ¤¨¸² ¢µ³ � ¢²µ¢¨Î¥³ ¨Ì ¶·µ¤µ²¦¥´¨¥³ Ö¢¨²µ¸Ó
¨¸¸²¥¤µ¢ ´¨¥ ¤¢ÊÌ¶ÊÎ±µ¢µ£µ Ê¸±µ·¨É¥²Ö, µ¸´µ¢ ´´µ£µ ´  ¶·¨´Í¨¶¥ ±²¨¸É·µ´ , µÉ²¨Î ¢-
Ï¥£µ¸Ö µÉ µ¡ÒÎ´µ° ¸Ì¥³Ò É ±µ£µ Ê¸±µ·¨É¥²Ö. � ¶·Ö¦¥´´µ¸ÉÓ ¶µ²Ö ¢ ·¥§µ´ Éµ· Ì ±²¨-
¸É·µ´  ¶·¨¡²¨¦ ¥É¸Ö ± 70 Œ‚/³. �·¨ µ¶·¥¤¥²¥´´ÒÌ Ê¸²µ¢¨ÖÌ ¸ÊÐ¥¸É¢Ê¥É ¢µ§³µ¦´µ¸ÉÓ
 ¢ÉµË §¨·µ¢±¨ ¢ ¢µ§¡Ê¦¤¥´´ÒÌ ¶µ²ÖÌ ± ± ¶¥·¢¨Î´µ£µ Ô²¥±É·µ´´µ£µ ¶ÊÎ± , É ± ¨ ¢Éµ·¨Î-
´ÒÌ Î ¸É¨Í. „µÊ¸±µ·¥´¨¥ ¶¥·¢¨Î´µ£µ ¶ÊÎ±  ¨´¤Ê±Í¨µ´´Ò³ ³¥Éµ¤µ³ ¤ ¥É ¢µ§³µ¦´µ¸ÉÓ
¸ÊÐ¥¸É¢¥´´µ ¶µ¢Ò¸¨ÉÓ Š�„ Ê¸±µ·¨É¥²Ö.

�·¥¤²µ¦¥´µ ´¥¸±µ²Ó±µ ¢ ·¨ ´Éµ¢ É ±µ£µ ¤¢ÊÌ¶ÊÎ±µ¢µ£µ Ê¸±µ·¨É¥²Ö, ¢ ±µÉµ·ÒÌ ¶·¨
¶¥·¥¤ Î¥ Ô´¥·£¨¨ µÉ¸ÊÉ¸É¢ÊÕÉ ¢ ±ÊÊ³´Ò¥ µ±´  ¨ ¶¥·¥¤ ÕÐ¨¥ Ë¨¤¥·Ò, ÎÉµ ¶µ§¢µ²Ö¥É
Ê¸É· ´¨ÉÓ ¶¥·¥´ ¶·Ö¦¥´¨Ö ¨ Ê¢¥²¨Î¨ÉÓ É¥³¶ Ê¸±µ·¥´¨Ö ¢Éµ·¨Î´µ£µ ¶ÊÎ±  ¨²¨ ¥£µ ³µÐ-
´µ¸ÉÓ [7].

’ ±µ° ³¥Éµ¤ Ê¸±µ·¥´¨Ö ³µ¦¥É ¶·¨³¥´ÖÉÓ¸Ö ¢ ²¨´¥°´ÒÌ ±µ²² °¤¥· Ì, Ê¸±µ·¨É¥²ÖÌ
¶·µÉµ´µ¢ ¤²Ö ¶µ¤±·¨É¨Î¥¸±¨Ì ·¥ ±Éµ·µ¢ ¨ ¢ ±µ³¶ ±É´ÒÌ Ê¸±µ·¨É¥²ÖÌ ´¨§±µ° Ô´¥·£¨¨
¤²Ö ¶·µ³ÒÏ²¥´´µ¸É¨.

‚ 1993 £. ‚. �. ‘ · ´Í¥¢ ¶µ¤¤¥·¦ ² ¨´¨Í¨ É¨¢Ê ¤¨·¥±Éµ·  �ˆŸˆ ‚² ¤¨³¨·  ƒ¥µ·-
£¨¥¢¨Î  Š ¤ÒÏ¥¢¸±µ£µ µ · §· ¡µÉ±¥ Ê¸±µ·¨É¥²¥° ¤²Ö ¶·µ³ÒÏ²¥´´µ¸É¨ ¨ ¶µ·ÊÎ¨² ÔÉÊ
· ¡µÉÊ ƒ. ‚. „µ²¡¨²µ¢Ê. �µ ¶µ¸É ¢±¥ µ¤´µ£µ ¢ ·¨ ´É  É ±µ£µ Ê¸±µ·¨É¥²Ö [8] § ±²ÕÎ¥´
¢Éµ·µ° ±µ´É· ±É ¸ Ö¶µ´¸±µ° Ë¨·³µ°.

‚ 1994 £. ‚. �. ‘ · ´Í¥¢, ¡Ê¤ÊÎ¨ £² ¢´Ò³ ¨´¦¥´¥·µ³ �ˆŸˆ,  ±É¨¢´µ ¶µ¤¤¥·¦ ²
¶·¥¤²µ¦¥´¨¥ ¤¨·¥±Í¨¨ ‹�” µ ¸µ§¤ ´¨¨ ¨³¶Ê²Ó¸´µ£µ ¨¸ÉµÎ´¨±  ·¥§µ´ ´¸´ÒÌ ´¥°É·µ´µ¢
´  µ¸´µ¢¥ É· ¤¨Í¨µ´´µ° ¤²Ö �ˆŸˆ ¸Ì¥³Ò, µ¸´µ¢ ´´µ° ´  ¨¸¶µ²Ó§µ¢ ´¨¨ ¢ ± Î¥¸É¢¥
¤· °¢¥·  ²¨´¥°´µ£µ Ê¸±µ·¨É¥²Ö Ô²¥±É·µ´µ¢ ‹“�-200 (¶·µ¥±É ˆ�…�). �Éµ³Ê ¶·µ¥±ÉÊ ´ 
´ ¸ÉµÖÐ¥³ ¸¥³¨´ ·¥ ¶µ¸¢ÖÐ¥´Ò ¶ÖÉÓ ¤µ±² ¤µ¢ [9].

�µ¸²¥ ¡¥§¢·¥³¥´´µ° ±µ´Î¨´Ò ‚² ¤¨¸² ¢  � ¢²µ¢¨Î  ‘ · ´Í¥¢  µ·£ ´¨§µ¢ ´´µ¥ ¨³
¸µÉ·Ê¤´¨Î¥¸É¢µ Ê¸±µ·¨É¥²Ó´µ£µ µÉ¤¥²¥´¨Ö ‹‘‚� ¸ ¢¥¤ÊÐ¨³¨ Ê¸±µ·¨É¥²Ó´Ò³¨ Í¥´É· ³¨
Ê¸¶¥Ï´µ ¶·µ¤µ²¦ ² ˆ£µ·Ó �¨±µ² ¥¢¨Î ˆ¢ ´µ¢, ± ¸µ¦ ²¥´¨Õ, É ±¦¥ ¡¥§¢·¥³¥´´µ ÊÏ¥¤-
Ï¨° µÉ ´ ¸ ¢ 2003 £.

�ÉµÉ ±· É±¨° µ¡§µ· ´ ÊÎ´µ° ¤¥ÖÉ¥²Ó´µ¸É¨ ‚² ¤¨¸² ¢  � ¢²µ¢¨Î  ¶µ± §Ò¢ ¥É, ± ±µ°
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