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‘É ÉÓÖ ¶μ¸¢ÖÐ¥´  · §· ¡μÉ±¥ ¨ ¢´¥¤·¥´¨Õ ¢ ¶·μ³ÒÏ²¥´´μ¸ÉÓ  ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ
Ô²¥±É·μ´´μ-²ÊÎ¥¢ÒÌ μ¡²ÊÎ É¥²Ó´ÒÌ ±μ³¶²¥±¸μ¢ ´  ¡ §¥ Ê¸±μ·¨É¥²¥° É¨¶  ˆ‹“,   É ±¦¥ · §· -
¡μÉ±¥ Ô²¥±É·μ´´ÒÌ ¨ ¶·μ£· ³³´ÒÌ ¸·¥¤¸É¢, ¶μ§¢μ²¨¢Ï¨Ì ¸μ§¤ ÉÓ ´μ¢Ò¥ É¥Ì´μ²μ£¨Î¥¸±¨¥ ·¥Ï¥´¨Ö
¶μ ¨¸¶μ²Ó§μ¢ ´¨Õ Ê¸±μ·¥´´μ£μ ¶ÊÎ±  Ô²¥±É·μ´μ¢ ¢ ¶·μ³ÒÏ²¥´´μ¸É¨. � ¡μÉ  ¢±²ÕÎ ¥É μ¶¨¸ ´¨¥
¸¨¸É¥³Ò ¶¨É ´¨Ö ¨ Ê¶· ¢²¥´¨Ö ´¥§ ¢¨¸¨³Ò³ Ê¸É·μ°¸É¢μ³ ¸± ´¨·μ¢ ´¨Ö ¶ÊÎ±  Ê¸±μ·¥´´ÒÌ Ô²¥±-
É·μ´μ¢ ¤²Ö ·¥ ²¨§ Í¨¨ Ê´¨¢¥·¸ ²Ó´μ£μ μ¤´μ- ¨²¨ Î¥ÉÒ·¥Ìμ±μ´´μ£μ ¢Ò¶Ê¸±´μ£μ Ê¸É·μ°¸É¢ . ’ ±¦¥
¶·¨¢μ¤¨É¸Ö μ¶¨¸ ´¨¥ ´μ¢ÒÌ Ê¸É·μ°¸É¢ Ê¶· ¢²¥´¨Ö ¨ § Ð¨ÉÒ ¸¨¸É¥³Ò ¨³¶Ê²Ó¸´μ£μ ¶¨É ´¨Ö Ê¸±μ-
·¨É¥²¥° É¨¶  ˆ‹“, ¶·¨¢¥¤Ï¨Ì ± ¸μ§¤ ´¨Õ Ê´¨± ²Ó´μ£μ É·¥Ì³μ¤Ê²ÖÉμ·´μ£μ ¨¸ÉμÎ´¨±  ¶¨É ´¨Ö
³´μ£μ·¥§μ´ Éμ·´μ£μ Ê¸±μ·¨É¥²Ö ˆ‹“-14.

This work is devoted to the development and application of automated electron-beam irradiation
systems based on the ILU-type accelerators to the production, as well as the development of electronics
and software that will create new technological solutions for the use of the accelerated electron beam in
the industry. There is a description of the power supply and control systems of independent accelerated
electron beam scanning unit for the implementation of universal one- or four-window exhaust unit. New
control and protection systems of ILU accelerator pulse power supply are also described which led to
the creation of a unique 3-modulator power supply of accelerator ILU-14.

PACS: 29.27.-a; 41.75.Ht

‚‚…„…�ˆ…

� Î¨´ Ö ¸ 1970 £., ¢ ˆŸ” ‘� ��� · §· ¡ ÉÒ¢ ÕÉ¸Ö ¨ ¶μ¸É ¢²ÖÕÉ¸Ö ¢ ¶·μ³ÒÏ²¥´-
´μ¸ÉÓ μ¤´μ·¥§μ´ Éμ·´Ò¥ ¨³¶Ê²Ó¸´Ò¥ ²¨´¥°´Ò¥ Ê¸±μ·¨É¥²¨ (ˆ‹“), ¶·¥¤´ §´ Î¥´´Ò¥ ¤²Ö
Ï¨·μ±μ£μ ¶·¨³¥´¥´¨Ö ¢ · §²¨Î´ÒÌ · ¤¨ Í¨μ´´μ-É¥Ì´μ²μ£¨Î¥¸±¨Ì ¶·μÍ¥¸¸ Ì. ‹¨´¥°± 
Ê¸±μ·¨É¥²¥° É¨¶  ˆ‹“ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ± ± ±μ³¶ ±É´Ò¥ ³μ¤¥²¨ ¸ Ô´¥·£¨¥° Ê¸±μ·¥´-
´ÒÌ Ô²¥±É·μ´μ¢ ¤μ 1 ŒÔ‚ ¨ ³μÐ´μ¸ÉÓÕ ¢ ¶ÊÎ±¥ ¤μ 20 ±‚É, É ± ¨ ³´μ£μ·¥§μ´ Éμ·´Ò¥
³ Ï¨´Ò ¸ Ô´¥·£¨¥° Ô²¥±É·μ´μ¢ ¤μ 10 ŒÔ‚ ¨ ³μÐ´μ¸ÉÓÕ ¢ ¶ÊÎ±¥ ¤μ 100 ±‚É, ±μÉμ·Ò¥
μÉ²¨Î´μ ¶μ¤Ìμ¤ÖÉ ¤²Ö ¶μ²´μ³ ¸ÏÉ ¡´μ£μ ¶·μ³ÒÏ²¥´´μ£μ ¶·μ¨§¢μ¤¸É¢  ¢ ¸Ë¥·¥ · ¤¨ Í¨-
μ´´μ° ³μ¤¨Ë¨± Í¨¨ ³ É¥·¨ ²μ¢, ¶ ¸É¥·¨§ Í¨¨ ¨ ¤¥±μ´É ³¨´ Í¨¨ ¨§¤¥²¨° ³¥¤¨Í¨´¸±μ£μ
´ §´ Î¥´¨Ö, ³¥¤¨Í¨´¸±¨Ì ¶·¥¶ · Éμ¢ ¨ · ¤¨ Í¨μ´´μ° μ¡· ¡μÉ±¨ ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ [1].

1…-mail: bezuglow@rambler.ru
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‚ Ê¸²μ¢¨ÖÌ ¸μ¢·¥³¥´´μ£μ ¶·μ³ÒÏ²¥´´μ£μ ¶·μ¨§¢μ¤¸É¢  Ô±¸¶²Ê É Í¨Ö · ¤¨ Í¨μ´´ÒÌ
±μ³¶²¥±¸μ¢ É·¥¡Ê¥É ¸¢Ö§ ÉÓ ¢¸¥ μ¡μ·Ê¤μ¢ ´¨¥ ¢ ¥¤¨´ÊÕ É¥Ì´μ²μ£¨Î¥¸±ÊÕ Í¥¶μÎ±Ê. „²Ö
ÔÉμ£μ ´¥μ¡Ìμ¤¨³  ¶μ¸ÉμÖ´´ Ö ³μ¤¥·´¨§ Í¨Ö ¸¨¸É¥³ Ê¸±μ·¨É¥²Ö, ¤ ¡Ò μ´¨ ¶μ¤¤¥·¦¨¢ ²¨
É·¥¡Ê¥³Ò° É¥Ì´μ²μ£¨Î¥¸±¨° ¶¥·¥Î¥´Ó ¸μ¢³¥¸É¨³μ¸É¨ ± ± ´   ¶¶ · É´μ³, É ± ¨ ´  ¶·μ-
£· ³³´μ³ Ê·μ¢´¥. ‡  40 ²¥É ¸ÊÐ¥¸É¢μ¢ ´¨Ö Ê¸±μ·¨É¥²¥° É¨¶  ˆ‹“ Ô¢μ²ÕÍ¨Ö ¨Ì ¸¨¸É¥³Ò
 ¢Éμ³ É¨§¨·μ¢ ´´μ£μ Ê¶· ¢²¥´¨Ö ¶·μÏ²  ¶ÊÉÓ μÉ �‚Œ É¨¶  PDP-11 ¤μ ¸¶¥Í¨ ²¨§¨·μ¢ ´-
´μ£μ ¡²μ±  Ê¶· ¢²¥´¨Ö Ê¸±μ·¨É¥²¥³, ±μ´É·μ²¨·Ê¥³μ£μ ¸É ´¤ ·É´Ò³ ¶¥·¸μ´ ²Ó´Ò³ ¨²¨
¶·μ³ÒÏ²¥´´Ò³ ±μ³¶ÓÕÉ¥·μ³ ¶μ¤ Ê¶· ¢²¥´¨¥³ μ¶¥· Í¨μ´´μ° ¸¨¸É¥³Ò Windows μÉ 95
¤μ 7. �·μ£· ³³´μ¥ μ¡¥¸¶¥Î¥´¨¥ ±μ´É·μ²Ö ±μ³¶²¥±¸  É ±¦¥ · §¢¨¢ ²μ¸Ó ¨ ¶·μÏ²μ ¶ÊÉÓ
μÉ · ´´¨Ì ¢¥·¸¨° ´  Ö§Ò±¥ ��‘Š�‹œ ¤μ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶·μË¥¸¸¨μ´ ²Ó´ÒÌ ¶ ±¥Éμ¢ ¶·μ-
£· ³³¨·μ¢ ´¨Ö  ¢Éμ³ É¨§¨·μ¢ ´´ÒÌ ¶·μÍ¥¸¸μ¢ National Instruments, Measurement Studio
(CVI) ¢¥·¸¨¨ 9.0 ¨ ¸É ·Ï¥. ‚ ·¥§Ê²ÓÉ É¥ ÔÉμ£μ ¶ÊÉ¨ ¡Ò²  ¤μ¸É¨£´ÊÉ  £¨¡±μ¸ÉÓ ¸¨¸É¥³Ò
Ê¶· ¢²¥´¨Ö, ¶μ§¢μ²ÖÕÐ Ö ¶μ¤±²ÕÎ ÉÓ ± ±μ³¶²¥±¸Ê ²Õ¡μ¥ ¸μ¢·¥³¥´´μ¥ μ¡μ·Ê¤μ¢ ´¨¥ ¶μ
· ¸¶·μ¸É· ´¥´´Ò³ ¢ ¨´¤Ê¸É·¨¨ ¶·μÉμ±μ² ³.

�¢μ²ÕÍ¨Ö ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö ËÊ´±Í¨μ´ ²Ó´Ò³¨ ¡²μ± ³¨ Ê¸±μ·¨É¥²Ö É ±¦¥ ´¥ ¸Éμ¨É
´  ³¥¸É¥. ‚ ¸¢Ö§¨ ¸ ³μ· ²Ó´Ò³ Ê¸É ·¥¢ ´¨¥³ Ô²¥³¥´É´μ° ¡ §Ò ¨ ±μ´Í¥¶Í¨° ¶·μ¥±É¨·μ¢ -
´¨Ö ±μ´±·¥É´ÒÌ Ô²¥±É·μ´´ÒÌ Ê¸É·μ°¸É¢,   É ±¦¥ · §· ¡μÉ±μ° ´μ¢ÒÌ É¨¶μ¢ ËÊ´±Í¨μ´ ²Ó-
´ÒÌ ¡²μ±μ¢ Ê¸±μ·¨É¥²Ö ¨¤¥É ¶μ¸ÉμÖ´´ Ö ³μ¤¥·´¨§ Í¨Ö Ô²¥±É·μ´´ÒÌ ¡²μ±μ¢ ±μ³¶²¥±¸ .
�Éμ ¶μ§¢μ²Ö¥É μ¸ÊÐ¥¸É¢¨ÉÓ ³ ±¸¨³ ²Ó´ÊÕ  ¢Éμ³ É¨§ Í¨Õ Ê¸±μ·¨É¥²Ö ¤²Ö · ¡μÉÒ ´  ¢¸¥Ì
¤μ¸ÉÊ¶´ÒÌ ·¥¦¨³ Ì μ¡²ÊÎ¥´¨Ö ¶·μ¤Ê±Í¨¨.

“�ˆ‚…�‘�‹œ��Ÿ ‘ˆ‘’…Œ� ‘Š��ˆ��‚��ˆŸ �“—Š�

�μ²ÊÎ¥´¨¥ ¶ÊÎ±  Ô²¥±É·μ´μ¢ μ¶·¥¤¥²¥´´μ° Ô´¥·£¨¨ ´¥ Ö¢²Ö¥É¸Ö ¸ ³μÍ¥²ÓÕ ¸μ§¤ ´¨Ö
¶·μ³ÒÏ²¥´´ÒÌ Ê¸±μ·¨É¥²¥°. “¸±μ·¨É¥²Ó ²¨ÏÓ ¨´¸É·Ê³¥´É, ¶μ§¢μ²ÖÕÐ¨° ¶μ²ÊÎ¨ÉÓ ¨
· ¸¶·¥¤¥²¨ÉÓ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³ μ¡· §μ³ ¨μ´¨§¨·ÊÕÐ¥¥ ¨§²ÊÎ¥´¨¥ ´  μ¡· ¡ ÉÒ¢ ¥³μ³
¶·μ¤Ê±É¥. �μÔÉμ³Ê μ¤´μ° ¨§ ¢ ¦´ÒÌ ¸¨¸É¥³ Ê¸±μ·¨É¥²Ö Ö¢²Ö¥É¸Ö ¸¨¸É¥³  ¸± ´¨·μ¢ ´¨Ö
(· ¸¶·¥¤¥²¥´¨Ö) ¶ÊÎ±  ¶μ ¶μ¢¥·Ì´μ¸É¨ μ¡· ¡ ÉÒ¢ ¥³ÒÌ ¶·μ¤Ê±Éμ¢ ¨ ¨§¤¥²¨° (·¨¸. 1).
�¡ÒÎ´μ ¸± ´¨·ÊÕÐ Ö ¸¨¸É¥³  ¸μ¸Éμ¨É ¨§ ¶²μ¸±μ£μ · ¸É·Ê¡  ¸ ¢Ò¶Ê¸±´Ò³ μ±´μ³ ´ 
Ï¨·μ±μ³ ±μ´Í¥, § ±·ÒÉμ³ Éμ´±μ° É¨É ´μ¢μ° Ëμ²Ó£μ°, μÉ¤¥²ÖÕÐ¥° ¢ ±ÊÊ³´Ò° μ¡Ñ¥³
Ê¸±μ·¨É¥²Ö μÉ  É³μ¸Ë¥·Ò,   É ±¦¥ ¸¨¸É¥³Ò μÉ±²μ´ÖÕÐ¨Ì ¶ÊÎμ± ³ £´¨Éμ¢, ¸¨¸É¥³Ò ¨Ì
¶¨É ´¨Ö ¨ Ê¶· ¢²¥´¨Ö.

Œ´μ£¨¥ £μ¤Ò ¤²Ö ¶¨É ´¨Ö ¸± ´¨·ÊÕÐ¥° ¸¨¸É¥³Ò Ê¸±μ·¨É¥²¥° ¸¥·¨¨ ˆ‹“ ¨¸¶μ²Ó§μ-
¢ ²¸Ö μÉ¢μ¤ μÉ ¨³¶Ê²Ó¸´μ£μ É· ´¸Ëμ·³ Éμ· , Ëμ·³¨·ÊÕÐ¨° Éμ± ³ £´¨É  ¸± ´¨·ÊÕÐ¥°
¸¨¸É¥³Ò ¨§  ´μ¤´μ£μ ¨³¶Ê²Ó¸  ³μ¤Ê²ÖÉμ· . Š·μ³¥ ¶·μ¸ÉμÉÒ, É ±μ° ¶μ¤Ìμ¤ μ¡² ¤ ² ¨
´¥¤μ¸É É± ³¨. �Éμ ´¥²¨´¥°´ Ö ¸¢Ö§Ó Ô´¥·£¨¨ Ô²¥±É·μ´μ¢ ¸ Ê·μ¢´¥³ ¨ Ëμ·³μ°  ´μ¤´μ£μ
´ ¶·Ö¦¥´¨Ö, ¶·¨¢μ¤ÖÐ Ö ± ´¥μ¡Ìμ¤¨³μ¸É¨ ± ¦¤Ò° · § ¶μ¤¸É· ¨¢ ÉÓ Éμ± ³ £´¨Éμ¢ ¸± -
´¨·ÊÕÐ¥° ¸¨¸É¥³Ò ¨ ¶·¨¢´¥¸¥´¨Ö Î¥²μ¢¥Î¥¸±μ£μ Ë ±Éμ·  ¢ ÔÉμÉ ¶·μÍ¥¸¸.

„²Ö ·¥Ï¥´¨Ö ÔÉ¨Ì ¶·μ¡²¥³ ¡Ò²  · §· ¡μÉ ´  ®´¥§ ¢¨¸¨³ Ö¯ ¸± ´¨·ÊÕÐ Ö ¸¨¸É¥³ 
¸μ ¸¢μ¨³ ¸μ¡¸É¢¥´´Ò³ ¨¸ÉμÎ´¨±μ³ ¶¨É ´¨Ö. �Éμ ¶μ§¢μ²¨²μ ·¥Ï¨ÉÓ ¢¸¥ ¢ÒÏ¥μ¶¨¸ ´´Ò¥
¶·μ¡²¥³Ò ¨ ¶μ²ÊÎ¨ÉÓ · ¸¶·¥¤¥²¥´¨¥ ¤μ§Ò ´  ¶μ¢¥·Ì´μ¸É¨ ¶·μ¤Ê±É  ¢ ¤¨ ¶ §μ´¥ +/−5 %
¢μ ¢¸¥Ì ¢μ§³μ¦´ÒÌ ·¥¦¨³ Ì · ¡μÉÒ Ê¸±μ·¨É¥²Ö. �·¨ ÔÉμ³ ¶μ¤¸É·μ°±  ¸± ´¨·ÊÕÐ¥°
¸¨¸É¥³Ò ¶μ¤ ¢¸¥ ·¥¦¨³Ò ¶·μ¨¸Ìμ¤¨É  ¢Éμ³ É¨Î¥¸±¨, ¨§ ¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ê¸±μ-
·¨É¥²¥³. Š·μ³¥ ÔÉμ£μ, ´μ¢ Ö ¸± ´¨·ÊÕÐ Ö ¸¨¸É¥³  ¸¶μ¸μ¡´  · ¡μÉ ÉÓ ± ± ¢ ²¨´¥°´μ³
·¥¦¨³¥, É ± ¨ ¸ Î¥ÉÒ·¥Ìμ±μ´´μ° ¸¨¸É¥³μ° ¢Ò¶Ê¸±  ¶ÊÎ± . 	μ²¥¥ Éμ£μ, μ´  ¶μ§¢μ²Ö¥É
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�¨¸. 1. 	²μ±-¸Ì¥³  Ê´¨¢¥·¸ ²Ó´μ° ¸¨¸É¥³Ò ¸± ´¨·μ¢ ´¨Ö ¶ÊÎ±  Ê¸±μ·¨É¥²Ö

·¥ ²¨§μ¢ ÉÓ μ¡  ·¥¦¨³  ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Î¥ÉÒ·¥Ìμ±μ´´μ£μ · ¸É·Ê¡  ¸ ¸μ¢³¥Ð¥´´Ò³
¡μ²ÓÏ¨³ ´¨¦´¨³ ¢Ò¶Ê¸±´Ò³ μ±´μ³ [2].

’ ± Ö ¸¨¸É¥³  μÉ±²μ´¥´¨Ö ¶ÊÎ±  ¸μ¸Éμ¨É ¨§ ¤¢ÊÌ ³ £´¨Éμ¢, ¨Ì ¸¨¸É¥³Ò ¶¨É ´¨Ö ¨
Ê¶· ¢²¥´¨Ö. ‚ ¸¢μÕ μÎ¥·¥¤Ó, ¸¨¸É¥³  ¶¨É ´¨Ö ¸μ¸Éμ¨É ¨§ ¨¸ÉμÎ´¨±  § ·Ö¤±¨ ±μ´¤¥´-
¸ Éμ·μ¢ (‘‘Œ), ¥³±μ¸É¨, ¨´¤Ê±É¨¢´μ¸É¨ ¨ ¸¨¸É¥³Ò ±²ÕÎ¥°, ±μ³³ÊÉ¨·ÊÕÐ¨Ì ± ÉÊÏ±¨
³ £´¨Éμ¢ ¢ μ¶·¥¤¥²¥´´μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨. Š ÉÊÏ±¨ �Š1 ¨ �Š2 μ¤´μ£μ ³ £´¨É  · ¸-
¶μ²μ¦¥´Ò ´ ¤ ´¨¦´¨³, Ï¨·μ±¨³ ¢Ò¶Ê¸±´Ò³ μ±´μ³ Ê¸±μ·¨É¥²Ö,   ± ÉÊÏ±¨ ¤·Ê£μ£μ �Š3
¨ �Š4 ´ ¤ ¢¥·Ì´¨³¨ ¤¢Ê³Ö μ±´ ³¨ ¸μμÉ¢¥É¸É¢¥´´μ. ‘± ´¨·ÊÕÐ Ö ¸¨¸É¥³  ³μ¦¥É · ¡μ-
É ÉÓ ¢ ¤¢ÊÌ ·¥¦¨³ Ì, ¢Ò¶Ê¸± Ö ¶ÊÎμ± ²¨¡μ ¢ ´¨¦´¥¥ Ï¨·μ±μ¥ μ±´μ (²¨´¥°´Ò° ·¥¦¨³),
· ¸¶·¥¤¥²ÖÖ ¥£μ ¢μ ¢·¥³Ö ¨³¶Ê²Ó¸  Ê¸±μ·¨É¥²Ö ¶μ ¢¸¥° Ï¨·¨´¥ μ±´ , ²¨¡μ ¢ Î¥ÉÒ·¥ μ±´ 
¶μ μÎ¥·¥¤¨ ¨ · ¸¶·¥¤¥²ÖÖ ¥£μ ¶μ Ï¨·¨´¥ μ¤´μ£μ ¨§ ¤¢ÊÌ ¢¥·Ì´¨Ì ¨ ¤¢ÊÌ ´¨¦´¨Ì (μ¡Ð¥¥
μ±´μ), ÔÉμ Î¥ÉÒ·¥Ìμ±μ´´Ò° ·¥¦¨³ (·¨¸. 2).

�¨¸. 2. �¸Í¨²²μ£· ³³Ò Éμ±  ¶ÊÎ±  ¨ Éμ±  ³ £´¨Éμ¢ ¸± ´¨·ÊÕÐ¥° ¸¨¸É¥³Ò:  ) ²¨´¥°´Ò° ·¥¦¨³;

¡) Î¥ÉÒ·¥Ìμ±μ´´Ò° ·¥¦¨³ · ¡μÉÒ ¸± ´¨·ÊÕÐ¥° ¸¨¸É¥³Ò
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„²Ö Ê¶· ¢²¥´¨Ö ¸¨¸É¥³μ° ¶¨É ´¨Ö ¸± ´¨·ÊÕÐ¥° ¸¨¸É¥³Ò ¡Ò² ¸μ§¤ ´ ¸¶¥Í¨ ²¨§¨·μ-
¢ ´´Ò° ¡²μ± Ê¶· ¢²¥´¨Ö · §¢¥·É±μ° (	“�). �´ £¥´¥·¨·Ê¥É ¨³¶Ê²Ó¸Ò § ¶Ê¸±μ¢ É¨·¨¸Éμ·-
´ÒÌ ±²ÕÎ¥° (Š1ÄŠ10) ¨ ¸¨£´ ²Ò Ê¶· ¢²¥´¨Ö ‘‘Œ.

‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ É ±μ° Ê´¨¢¥·¸ ²Ó´μ° ¸¨¸É¥³Ò ¢Ò¶Ê¸±  ¶ÊÎ±  Ê¤ ²μ¸Ó ¸μ§¤ ÉÓ Ê´¨-
± ²Ó´Ò° μ¡²ÊÎ É¥²Ó´Ò° ±μ³¶²¥±¸ ´  ¡ §¥ Ê¸±μ·¨É¥²Ö ˆ‹“-10, ¸μÎ¥É ÕÐ¨° ¢ ¸¥¡¥ ¸· §Ê
¤¢  É¨¶  É· ´¸¶μ·É´μ° ¸¨¸É¥³Ò. ‘ μ¤´μ° ¸Éμ·μ´Ò, ÔÉμ · ³´Ò° ±μ´¢¥°¥·, ¶μ§¢μ²ÖÕÐ¨°
μ¡²ÊÎ ÉÓ ±μ·μ¡±¨ ¨ ¤²¨´´μ³¥·´Ò¥ ¨§¤¥²¨Ö (¤μ 6 ³). ‘ ¤·Ê£μ° ¸Éμ·μ´Ò, ÔÉμ ¡ · ¡ ´´Ò°
¶¥·¥³μÉÎ¨± ¤²Ö Î¥ÉÒ·¥Ì¸Éμ·μ´´¥£μ μ¡²ÊÎ¥´¨Ö É·Ê¡μ± · §²¨Î´ÒÌ ¤¨ ³¥É·μ¢. “¸±μ·¨É¥²Ó
Ê¸É ´μ¢²¥´ ´  ·¥²Ó¸ Ì ¨ ³μ¦¥É ¡ÒÉÓ ¡Ò¸É·μ ¶¥·¥³¥Ð¥´ ± ´Ê¦´μ³Ê É¨¶Ê ±μ´¢¥°¥· .

’�…•Œ�„“‹Ÿ’����Ÿ ‘ˆ‘’…Œ�
ˆŒ�“‹œ‘��ƒ� �ˆ’��ˆŸ “‘Š��ˆ’…‹Ÿ ˆ‹“-14

‘μ§¤ ´¨¥ ³´μ£μ·¥§μ´ Éμ·´μ£μ Ê¸±μ·¨É¥²Ö ˆ‹“-14 ¶μÉ·¥¡μ¢ ²μ ± ·¤¨´ ²Ó´μ° ¶¥·¥-
· ¡μÉ±¨ ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö ± ± ¨³¶Ê²Ó¸´Ò³ ¶¨É ´¨¥³ £¥´¥· Éμ· , É ± ¨ ¶·μÎ¨³¨ ¸¨-
¸É¥³ ³¨ Ê¸±μ·¨É¥²Ö. �¡Ñ¥¤¨´¥´¨¥ É·¥Ì ³μ¤Ê²ÖÉμ·μ¢ ¤²Ö ¨³¶Ê²Ó¸´μ£μ ¶¨É ´¨Ö ¤¢ÊÌ-
± ¸± ¤´μ£μ £¥´¥· Éμ·  ¶μÉ·¥¡μ¢ ²μ ¶μÎÉ¨ É·μ¥±· É´μ£μ Ê¢¥²¨Î¥´¨Ö ¸²μ¦´μ¸É¨ ¸¨¸É¥³Ò
Ê¶· ¢²¥´¨Ö, ¶¥·¥· ¡μÉ±¨ ±μ´Í¥¶Í¨¨ ¨³¶Ê²Ó¸´μ£μ ¶¨É ´¨Ö ¨ Ê¸²μ¦´¥´¨Ö ¸¨¸É¥³ § Ð¨ÉÒ
Ê¸±μ·¨É¥²Ö μÉ ¢Ò¸μ±μ¢μ²ÓÉ´ÒÌ ¶·μ¡μ¥¢ [3].

ˆ¤¥Ö ¸ · ¸¸É ´μ¢±μ° Ê¶· ¢²ÖÕÐ¨Ì ¨³¶Ê²Ó¸μ¢ ³μ¤Ê²ÖÉμ·  ¸ ¢μ§³μ¦´μ¸ÉÓÕ ¶μÎÉ¨ μ¤-
´μ¢·¥³¥´´μ° (·¥£Ê²¨·Ê¥³μ°) ¶μ¤ Î¨  ´μ¤´μ£μ ¨³¶Ê²Ó¸  É·¥³Ö ³μ¤Ê²ÖÉμ· ³¨ ¨ · §´Ò³
¢·¥³¥´¥³ ´ ±μ¶²¥´¨Ö ± ¦¤μ£μ ³μ¤Ê²ÖÉμ·  ¶μÉ·¥¡μ¢ ²  · §· ¡μÉ±¨ ¸μ¢¥·Ï¥´´μ ´μ¢μ°
±μ´Í¥¶Í¨¨. „²Ö · ¸¶·¥¤¥²¥´¨Ö ´ £·Ê§±¨ ´  ¶¨É ÕÐÊÕ ¸¥ÉÓ ¡Ò²μ ¶·¨´ÖÉμ ·¥Ï¥´¨¥ ¶·μ-
¨§¢μ¤¨ÉÓ ´ ±μ¶²¥´¨¥ ¢ ¨´¤Ê±É¨¢´ÒÌ ·¥ ±Éμ· Ì É·¥Ì ³μ¤Ê²ÖÉμ·μ¢ ¸μ ¸¤¢¨£μ³ ¶μ ¢·¥³¥´¨
6,6 ³¸ ¤·Ê£ μÉ´μ¸¨É¥²Ó´μ ¤·Ê£  (·¨¸. 3). �¥·¢Ò° ¨³¶Ê²Ó¸ Ê¸±μ·¨É¥²Ö, ¶μ¸²¥ ¥£μ ¢±²ÕÎ¥-
´¨Ö, ¶·μ¨§μ°¤¥É Î¥·¥§ 40 ³¸, ¤ ²¥¥ ¨³¶Ê²Ó¸Ò ¡Ê¤ÊÉ ¸²¥¤μ¢ ÉÓ ± ¦¤Ò¥ 20 ³¨²²¨¸¥±Ê´¤,
¶·¨ · ¡μÉ¥ Ê¸±μ·¨É¥²Ö ´  Î ¸ÉμÉ¥ 50 ƒÍ. ’ ±¦¥ ¢¨¤´μ, ÎÉμ ¶μ²´Ò° Í¨±² ³μ¤Ê²ÖÉμ· 
¸μ¸É ¢²Ö¥É 40 ³¸, ÌμÉÖ ¨³¶Ê²Ó¸Ò Ê¸±μ·¨É¥²Ö ¶·μ¨¸Ìμ¤ÖÉ ± ¦¤Ò¥ 20 ³¸. �Éμ ¤μ¸É¨£ ¥É¸Ö
É¥³, ÎÉμ ¢ · ¡μÉ¥ ³μ¤Ê²ÖÉμ·  ¶¥·¥¶²¥É¥´Ò ¤¢  ´¥§ ¢¨¸¨³ÒÌ Í¨±²  ¥£μ · ¡μÉÒ ¸μ ¸¤¢¨£μ³
20 ³¸, É. ¥. ¶μ¸²¥ μ±μ´Î ´¨Ö ´ ±μ¶²¥´¨Ö ¢ ¨´¤Ê±É¨¢´μ³ ·¥ ±Éμ·¥ ³μ¤Ê²ÖÉμ· § ·Ö¦ ¥É
¸¢μÕ ¥³±μ¸É´ÊÕ ²¨´¨Õ ¨ μ¸É ¢²Ö¥É § ·Ö¦¥´´μ° ¢ μ¦¨¤ ´¨¨ ¨³¶Ê²Ó¸  ®� §·Ö¤¯ ¸¢μ¥£μ
Í¨±² , ¶·¨ ÔÉμ³ μ´, ´¥ ¤μ¦¨¤ Ö¸Ó ¥£μ ¶·¨Ìμ¤ , ´ Î¨´ ¥É ´μ¢μ¥ ´ ±μ¶²¥´¨¥, μÉ´μ¸ÖÐ¥¥¸Ö
Ê¦¥ ± ¸²¥¤ÊÕÐ¥³Ê Í¨±²Ê.

�·¨ μ¡Ñ¥¤¨´¥´¨¨ É·¥Ì ³μ¤Ê²ÖÉμ·μ¢ ¨ ¨Ì ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö ¤²Ö · ¡μÉÒ ´  μ¤¨´
¤¢ÊÌ± ¸± ¤´Ò° £¥´¥· Éμ· ¤μ²¦´Ò ¡ÒÉÓ ¢Ò¶μ²´¥´Ò ¸²¥¤ÊÕÐ¨¥ É·¥¡μ¢ ´¨Ö:

Å Î ¸ÉμÉ  · ¡μÉÒ É·¥Ì 	“Œ ¤μ²¦´  ¡ÒÉÓ μ¤¨´ ±μ¢μ°;

Å ¶·μÍ¥¸¸ ¢±²./¢Ò±². ´ ±μ¶²¥´¨Ö ³μ¤Ê²ÖÉμ·μ¢ ¤μ²¦¥´ ¶·μ¨¸Ìμ¤¨ÉÓ μ¤´μ¢·¥³¥´´μ;

Å  ´μ¤´Ò° ¨³¶Ê²Ó¸ ³μ¤Ê²ÖÉμ·μ¢ ¤μ²¦¥´ ¶·μ¨§¢μ¤¨ÉÓ¸Ö ¶μÎÉ¨ μ¤´μ¢·¥³¥´´μ ¸ ¢μ§-
³μ¦´μ¸ÉÓÕ ·¥£Ê²¨·μ¢±¨;

Å Ë §  ¨³¶Ê²Ó¸μ¢ ¢¸¥Ì É·¥Ì 	“Œ ¤μ²¦´  ¡ÒÉÓ ¶·¨¢Ö§ ´  ± Ë §¥ ¶¨É ÕÐ¥° ¸¥É¨;

Å ´ £·Ê§±  ´  Ë §Ò ¶¨É ÕÐ¥° ¸¥É¨ ¤μ²¦´  ¡ÒÉÓ ³ ±¸¨³ ²Ó´μ · ¢´μ³¥·´μ°;

Å μ¡¥¸¶¥Î¥´¨¥ ¢μ§³μ¦´μ¸É¨ ¶·μ¨§¢¥¸É¨ ¨³¶Ê²Ó¸ ³μ¤Ê²ÖÉμ·μ¢ ¢ ³μ³¥´É ´ ±μ¶²¥´¨Ö
¨³ Ô´¥·£¨¨ ¤²Ö ¸²¥¤ÊÕÐ¥£μ ¨³¶Ê²Ó¸ ;
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1230 �¥§Ê£²μ¢ ‚. ‚. ¨ ¤·.

�¨¸. 4. 	²μ±-¸Ì¥³  μ¡Ñ¥¤¨´¥´¨Ö ¸¨¸É¥³ Ê¶· ¢²¥´¨Ö ³μ¤Ê²ÖÉμ· ³¨ Ê¸±μ·¨É¥²Ö ˆ‹“-14

Å ¸·Ò¢ £¥´¥· Í¨¨ Î ¸É¨ £¥´¥· Éμ·μ¢ ´¥ ¤μ²¦¥´ ¶·¨¢μ¤¨ÉÓ ± ¶μ¢·¥¦¤¥´¨Õ Ê¸±μ·¨-
É¥²Ö;

Å ¸¡μ° ²Õ¡μ£μ ¨§ É·¥Ì 	“Œ ´¥ ¤μ²¦¥´ ¶·¨¢μ¤¨ÉÓ ± ¶μ¢·¥¦¤¥´¨Õ Ê¸±μ·¨É¥²Ö;

Å ¢±²./¢Ò±². ¸¨²μ¢ÒÌ ±μ´É ±Éμ·μ¢ É·¥Ì ³μ¤Ê²ÖÉμ·μ¢ ¤μ²¦´μ ¶·μ¨¸Ìμ¤¨ÉÓ μ¤´μ¢·¥-
³¥´´μ;

Å ¢±²./¢Ò±². ¢Ò¶·Ö³¨É¥²¥° É·¥Ì ³μ¤Ê²ÖÉμ·μ¢ ¤μ²¦´μ ¶·μ¨¸Ìμ¤¨ÉÓ μ¤´μ¢·¥³¥´´μ;

Å ¶·¨ ¸· ¡ ÉÒ¢ ´¨¨ ²Õ¡μ° ¨§ § Ð¨É ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö ²Õ¡μ£μ ³μ¤Ê²ÖÉμ·  ¶·μ-
£· ³³  Ê¶· ¢²¥´¨Ö Ê¸±μ·¨É¥²¥³ ¤μ²¦´  μ¡μ§´ Î¨ÉÓ ¶·¨Î¨´Ê ¸²ÊÎ¨¢Ï¥£μ¸Ö ¨ ¨¸ÉμÎ´¨±
¸μ¡ÒÉ¨Ö.

� ¸¸É ´μ¢±  ¨³¶Ê²Ó¸μ¢ É·¥Ì 	“Œ ¢μ ¢·¥³¥´¨, ¤²Ö ·¥ ²¨§ Í¨¨ ±μ´Í¥¶Í¨¨ · ¸¶·¥¤¥-
²¥´´μ£μ ´ ±μ¶²¥´¨Ö Ô´¥·£¨¨ ¢ ¶¥·¨μ¤ 20 ³¸, ¶·μ¨¸Ìμ¤¨É  ¢Éμ³ É¨Î¥¸±¨. �μ¸²¥ ¸É ·É 
¶·μ£· ³³Ò Ê¶· ¢²¥´¨Ö Ê¸±μ·¨É¥²¥³ ¶·μ¨¸Ìμ¤¨É  ¢Éμ³ É¨Î¥¸± Ö § £·Ê§±  ¢¸¥Ì ¶ · ³¥É·μ¢
¢ ± ¦¤Ò° 	“Œ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¶·¨¸¢μ¥´´μ£μ ¥³Ê ´μ³¥· .

�¥·¢Ò° Ê¸±μ·¨É¥²Ó ˆ‹“-14 ¸É ² μ¸´μ¢μ° Ô±¸¶¥·¨³¥´É ²Ó´μ£μ · ¤¨ Í¨μ´´μ£μ ±μ³-
¶²¥±¸  ¢ £.Œμ¸±¢¥ ´  É¥··¨Éμ·¨¨ ”Œ	– ¨³. �.ˆ. 	Ê·´ §Ö´ . �´ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μ¡²Ê-
Î¥´¨Ö ¶·¥¶ · Éμ¢ ¨ ¨§¤¥²¨° ³¥¤¨Í¨´¸±μ£μ ´ §´ Î¥´¨Ö,   É ±¦¥ ¤²Ö ´ ÊÎ´μ-Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ · ¡μÉ ¢ μ¡² ¸É¨ · ¤¨ Í¨μ´´μ° ¡¨μ²μ£¨¨ ¨ Ì¨³¨¨.

� §· ¡μÉ±  ¸¨¸É¥³Ò Ê¶· ¢²¥´¨Ö Ê¸±μ·¨É¥²¥³ ˆ‹“-14 (·¨¸. 4) ¢Ò¶μ²´¥´  §  ¸Î¥É £· ´É 
�μ¸¸¨°¸±μ£μ ´ ÊÎ´μ£μ Ëμ´¤  (¶·μ¥±É º 14-50-00080).
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