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‘ 2016 £. ¨´¦¥±Í¨μ´´Ò° ±μ³¶²¥±¸ ‚���-5 ¸´ ¡¦ ¥É, Î¥·¥§ ± ´ ² Š-500, Ô²¥±É·μ´´Ò³¨ ¨
¶μ§¨É·μ´´Ò³¨ ¶ÊÎ± ³¨ ¤¢  ±μ²² °¤¥· : ‚���-4Œ ¨ ‚���-2000. ˆ´¦¥±Í¨μ´´Ò° ±μ³¶²¥±¸ ¶·μ-
¤¥³μ´¸É·¨·μ¢ ² ¢μ§³μ¦´μ¸ÉÓ ·ÊÉ¨´´μ° ¶μ¤¤¥·¦±¨ · ¡μÉÒ μ¡μ¨Ì. ’¥³ ´¥ ³¥´¥¥ ¶·μ¤μ²¦ ¥É¸Ö
 ±É¨¢´ Ö · ¡μÉ  ¶μ Ê²ÊÎÏ¥´¨Õ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ¨ ¸É ¡¨²Ó´μ¸É¨ Ê¸É ´μ¢±¨. ‚ ¸É ÉÓ¥ ¶·¥¤¸É -
¢²¥´μ μ¶¨¸ ´¨¥ ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸ , μ¶ÒÉ  ¥£μ Ô±¸¶²Ê É Í¨¨ ¨ ¶¥·¸¶¥±É¨¢Ò.

Since 2016 VEPP-5 injection complex has been supplying VEPP-4M and VEPP-2000 colliders
with electrons and positrons through K-500 beam transfer line. By now the injection complex has
demonstrated the ability to support the operation of both colliders routinely. Nevertheless, work is
continuing to improve stability and performance of the facility. Injection complex design, operation
experience and prospects are presented.

PACS: 07.77.Ka; 07.05.Fb; 07.05.Dz
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‚ ˆŸ”‘���� Ô±¸¶²Ê É¨·ÊÕÉ¸Ö ¤¢  ±μ²² °¤¥· : ‚���-2000 [1] ¨ ‚���-4Œ[2Ä4],
±μÉμ·Ò¥ ¸μ¥¤¨´¥´Ò ¸ ¨´¦¥±Í¨μ´´Ò³ ±μ³¶²¥±¸μ³ (ˆŠ) ‚���-5 [5, 6] É· ´¸¶μ·É´Ò³
± ´ ²μ³ Š-500 (·¨¸. 1). ‚ 2016 £. μ¡  ±μ²² °¤¥·  ¡Ò²¨ ¶¥·¥±²ÕÎ¥´Ò ´  ¶¨É ´¨¥ μÉ ¨´-
¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ¨ ¢ É¥Î¥´¨¥ ¸¥§μ´  2016/2017 £. ¶¥·¥Ï²¨ ± ´ ¡μ·Ê ¸É É¨¸É¨±¨.

1E-mail: f.a.emanov@inp.nsk.su
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�¨¸. 1. ‘Ì¥³  ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ¸ ±μ²² °¤¥· ³¨

‚ ¸μ¸É ¢¥ ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  Ô²¥±É·μ´´Ò° ²¨´¥°´Ò° Ê¸±μ·¨É¥²Ó ´  Ô´¥·-
£¨Õ 270 ŒÔ‚, ¶μ§¨É·μ´´Ò° ²¨´¥°´Ò° Ê¸±μ·¨É¥²Ó ´  Ô´¥·£¨Õ 510 ŒÔ‚, ¨´¦¥±Í¨μ´´Ò¥
± ´ ²Ò ¨ ´ ±μ¶¨É¥²Ó-μÌ² ¤¨É¥²Ó (��). ‚ ´ ±μ¶¨É¥²¥-μÌ² ¤¨É¥²¥ ¶μμÎ¥·¥¤´μ ´ ± ¶²¨¢ -
ÕÉ¸Ö Ô²¥±É·μ´´Ò¥ ¨ ¶μ§¨É·μ´´Ò¥ ¶ÊÎ±¨ ¤²Ö ¶μ¸²¥¤ÊÕÐ¥£μ ¢Ò¶Ê¸±  ¢ Š-500. „²Ö ÔÉμ£μ
¶·¨³¥´¥´  μ¤´μμ¡μ·μÉ´ Ö ¨´¦¥±Í¨Ö ¸ ¶·¥¤Ê¤ ·μ³, É. ¥. ¢ ´ ±μ¶¨É¥²¥ Ê¸É ´μ¢²¥´μ ¶μ ¤¢ 
±¨±¥·  ¤²Ö ± ¦¤μ£μ ¢¨¤  Î ¸É¨Í. Œ ±¸¨³ ²Ó´ Ö Î ¸ÉμÉ  ¶μ¢Éμ·¥´¨Ö ¨´¦¥±Í¨° 50 ƒÍ
μ£· ´¨Î¨¢ ¥É¸Ö 12,5 ƒÍ ¨§-§  ´¥¤μ¸É ÉμÎ´μ¸É¨ μÌ² ¦¤¥´¨Ö ´¥±μÉμ·ÒÌ ¸¨¸É¥³ ¨ ´¥μ¡Ìμ-
¤¨³μ¸É¨ Ê¸¨²¥´¨Ö · ¤¨ Í¨μ´´μ° § Ð¨ÉÒ. „μ¸É¨£´ÊÉÒ¥ Ì · ±É¥·¨¸É¨±¨ ˆŠ ¶·¨¢¥¤¥´Ò
¢ É ¡²¨Í¥.

� · ³¥É·Ò ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸ 

� · ³¥É· ‡´ Î¥´¨¥

�´¥·£¨Ö (¸¥§μ´ 2016/2017), ŒÔ‚ 385Ä420
‘±μ·μ¸ÉÓ ´ ±μ¶²¥´¨Ö Ô²¥±É·μ´μ¢, ¸ 2 · 1010

‘±μ·μ¸ÉÓ ´ ±μ¶²¥´¨Ö ¶μ§¨É·μ´μ¢, ¸ 2 · 109

— ¸ÉμÉ  ¶μ¢Éμ·¥´¨Ö ¨´¦¥±Í¨°/¢Ò¶Ê¸± , ƒÍ „μ 12,5 / ¤μ 1
Œ ±¸¨³ ²Ó´μ¥ Î¨¸²μ Ô²¥±É·μ´μ¢ „μ 1,2 · 1011

Œ ±¸¨³ ²Ó´μ¥ Î¨¸²μ ¶μ§¨É·μ´μ¢ „μ 1,2 · 1011

�ÊÎμ± É· ´¸¶μ·É¨·Ê¥É¸Ö ¶μÉ·¥¡¨É¥²Ö³ ¶μ É· ´¸¶μ·É´μ³Ê ± ´ ²Ê Š-500, ¤²¨´  ¢¥É¢¥°
±μÉμ·μ£μ ∼ 250 ³ ¤μ ‚���-2000 ¨ ∼ 120 ³ ¤μ ‚���-3. �·μ¥±É´ Ö Ô´¥·£¨Ö ¶ÊÎ±  ¢
É· ´¸¶μ·É´ÒÌ ± ´ ² Ì 510 ŒÔ‚. Š-500 ¸μ¸Éμ¨É ¨§ ¶ÖÉ¨ ¸¥±Í¨°: ¸¶Ê¸±  μÉ ´ ±μ¶¨É¥²Ö-
μÌ² ¤¨É¥²Ö ¢ ÉÊ´´¥²Ó, ·¥£Ê²Ö·´ÒÌ FODO-¸É·Ê±ÉÊ· ¢ ± ¦¤ÊÕ ¸Éμ·μ´Ê ¨ ¶μ¤Ñ¥³´ÒÌ Î ¸É¥°
± ± ¦¤μ³Ê ¨§ ±μ²² °¤¥·μ¢.

1. ’…•��‹�ƒˆ—…‘Šˆ… ���–…‘‘› ˆ�†…Š–ˆ����ƒ� Š�Œ�‹…Š‘�

„²Ö ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ³μ¦´μ ¢Ò¤¥²¨ÉÓ ¸²¥¤ÊÕÐ¨¥ μ¸´μ¢´Ò¥ É¥Ì´μ²μ£¨Î¥-
¸±¨¥ ¶·μÍ¥¸¸Ò: ´ ±μ¶²¥´¨¥, ¶¥·¥¶Ê¸± ¶ÊÎ± , ¶¥·¥±²ÕÎ¥´¨¥ ¢¨¤  Î ¸É¨Í ¨ ¶¥·¥±²ÕÎ¥´¨¥
¶μÉ·¥¡¨É¥²¥°. ‚¸¥ ¶¥·¥Î¨¸²¥´´Ò¥ ¶·μÍ¥¸¸Ò ¨²¨ ¨Ì ¶μ¤£μÉμ¢¨É¥²Ó´Ò¥ ÔÉ ¶Ò ·¥ ²¨§μ¢ ´Ò
¶ÊÉ¥³ § £·Ê§±¨ ·¥¦¨³μ¢ ¤²Ö ´Ê¦´μ£μ ´ ¡μ·  ¶μ¤¸¨¸É¥³ Ê¸±μ·¨É¥²Ö.
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�¨¸. 2 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). ‘μ¸ÉμÖ´¨Ö Š-500

–¨±² ¨´¦¥±Í¨¨-Ô±¸É· ±Í¨¨ ´ ±μ¶¨É¥²Ö-μÌ² ¤¨É¥²Ö ¸μ¸Éμ¨É ¨§ ´¥¸±μ²Ó±¨Ì ¨´¦¥±-
Í¨° ¨ μ¤´μ° Ô±¸É· ±Í¨¨ ´ ±μ¶²¥´´μ£μ ¶ÊÎ±  ¨ ¶μ¢Éμ·Ö¥É¸Ö ¤μ § ¶μ²´¥´¨Ö ¶μÉ·¥¡¨É¥²Ö.
�¥·¥±²ÕÎ¥´¨¥ ³¥¦¤Ê ´ ±μ¶²¥´¨¥³ ¨ ¢Ò¶Ê¸±μ³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö § £·Ê§±μ° ·¥¦¨³  ¤²Ö
¸¨¸É¥³Ò ±¨±¥·μ¢. �·¨ ÔÉμ³ ¢ ·¥¦¨³¥ ¤²Ö μ¤´μ° ¶ ·Ò ¨´Ë²¥±Éμ·μ¢ § ¶Ê¸± ¢Éμ·μ° ¶ ·Ò
§ ³ ¸±¨·μ¢ ´, É. ¥. ¨¸¶μ²Ó§ÊÕÉ¸Ö Î¥ÉÒ·¥ · ¡μÎ¨Ì ·¥¦¨³  ¤²Ö ±¨±¥·μ¢. „²Ö ¶¥·¥±²ÕÎ¥´¨Ö
³¥¦¤Ê Ô²¥±É·μ´´Ò³ ¨ ¶μ§¨É·μ´´Ò³ ·¥¦¨³ ³¨ ±μ³¶²¥±¸  É·¥¡Ê¥É¸Ö § £·Ê§¨ÉÓ ¸μ¸ÉμÖ´¨¥
³ £´¨É´μ° ¸¨¸É¥³Ò ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²¥°, ‚—-¸¨¸É¥³Ò ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²¥° ¨ ¨³-

�¨¸. 3 (Í¢¥É´μ° ¢ Ô²¥±É·μ´´μ° ¢¥·¸¨¨). ‘Ì¥³  ¶¥·¥Ìμ¤μ¢ ³¥¦¤Ê ¸μ¸ÉμÖ´¨Ö³¨ ¤²Ö Š-500
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¶Ê²Ó¸´μ£μ ³ £´¨É -±μ´Í¥´É· Éμ· ,   ¨§³¥´ÖÉÓ ¸μ¸ÉμÖ´¨¥ ¢¶Ê¸±´ÒÌ ± ´ ²μ¢ ¨ ´ ±μ¶¨É¥²Ö-
μÌ² ¤¨É¥²Ö ³μ¦¥É ´¥ ¶μÉ·¥¡μ¢ ÉÓ¸Ö. ‘ Í¥²ÓÕ Ê³¥´ÓÏ¥´¨Ö ¢·¥³¥´¨ ¶¥·¥±²ÕÎ¥´¨Ö ¨ Ê¶·μ-
Ð¥´¨Ö ¶·μÍ¥¤Ê·Ò ¶¥·¥±²ÕÎ¥´¨Ö ¡Ò²¨ ¶μ¤μ¡· ´Ò ·¥¦¨³Ò ¤²Ö Ô²¥±É·μ´μ¢ ¨ ¶μ§¨É·μ´μ¢,
³ ±¸¨³ ²Ó´μ ¡²¨§±¨¥ ¶μ Ô´¥·£¨¨ ¶ÊÎ±  ¢ ��. �·¨ ¶¥·¥Ìμ¤ Ì ³¥¦¤Ê ÔÉ¨³¨ ·¥¦¨³ ³¨ ´¥
É·¥¡Ê¥É¸Ö ³¥´ÖÉÓ § ¤ ´¨Ö ³¥¤²¥´´ÒÌ ³ £´¨Éμ¢ ¨²¨ ³ £´¨Éμ¢ ¸μ §´ Î¨É¥²Ó´Ò³ £¨¸É¥·¥-
§¨¸μ³. �Éμ ¶μ§¢μ²¨²μ ¶μ²ÊÎ¨ÉÓ ¢·¥³Ö ¶¥·¥±²ÕÎ¥´¨Ö ³¥¦¤Ê ´ ±μ¶²¥´¨¥³ · §´ÒÌ Î ¸É¨Í
μ±μ²μ 5 ¸.

„²Ö ± ´ ²  Š-500 ¸ÊÐ¥¸É¢Ê¥É Î¥ÉÒ·¥ · ¡μÎ¨Ì ·¥¦¨³  ¶μ Î¨¸²Ê ±μ³¡¨´ Í¨° ¶μÉ·¥-
¡¨É¥²¥° ¨ Î ¸É¨Í (·¨¸. 2). �É¨ ·¥¦¨³Ò Ë ±É¨Î¥¸±¨ ¶μ± §Ò¢ ÕÉ É¥±ÊÐ¥¥ ´ ¶· ¢²¥´¨¥
· ¡μÉÒ ±μ³¶²¥±¸ , ¶μÔÉμ³Ê ¤²Ö ´¨Ì ¡Ò²¨ ¶·¥¤²μ¦¥´Ò Í¢¥Éμ¢Ò¥ μ¡μ§´ Î¥´¨Ö, ± ± ¶μ± -
§ ´μ ´  ·¨¸. 2.

„²Ö ¶¥·¥±²ÕÎ¥´¨Ö ³¥¦¤Ê ·¥¦¨³ ³¨ Š-500 É·¥¡Ê¥É¸Ö ¶·μ¨§¢μ¤¨ÉÓ ®Í¨±²¨·μ¢ ´¨¥¯
¶μ¢μ·μÉ´ÒÌ ³ £´¨Éμ¢ ¤²Ö ¤μ¸É¨¦¥´¨Ö ¶μ¢Éμ·Ö¥³μ¸É¨ ³ £´¨É´μ£μ ¶μ²Ö. ‘Ì¥³  ¶¥·¥Ìμ¤μ¢,
μ¡¥¸¶¥Î¨¢ ÕÐ Ö ¶μ¢Éμ·Ö¥³μ¸ÉÓ, ¶·¨¢¥¤¥´  ´  ·¨¸. 3. ‚ ¸¥§μ´¥ 2016/2017 £. Í¨±²¨·μ¢ -
´¨¥ ¶·μ¨§¢μ¤¨²μ¸Ó ¶μ¸²¥¤μ¢ É¥²Ó´μ° § £·Ê§±μ° ·¥¦¨³μ¢ ¸ 30-¸ § ¤¥·¦±μ°, É. ¥. ¢·¥³Ö
¸³¥´Ò ·¥¦¨³  30 ¸ ´  Ï £. Š ´ ¸ÉμÖÐ¥³Ê ¢·¥³¥´¨ ¢ ¶·μ£· ³³´μ³ μ¡¥¸¶¥Î¥´¨¨ ±μ³-
¶²¥±¸  ¶μÖ¢¨² ¸Ó ¢μ§³μ¦´μ¸ÉÓ § £·Ê§±¨ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° §´ Î¥´¨° ¸  ¢Éμ³ É¨Î¥¸±¨³
±μ´É·μ²¥³ ¢Ò¶μ²´¥´¨Ö. �·¨ ÔÉμ³ ¸³¥´  ·¥¦¨³  § ´¨³ ¥É ¶·¨³¥·´μ 26 ¸ ´  Ï £.

�¶¨¸ ´´Ò¥ ¶·μÍ¥¤Ê·Ò ¡Ò²¨ ·¥ ²¨§μ¢ ´Ò ¢ ¶·μ£· ³³´μ³ μ¡¥¸¶¥Î¥´¨¨ ¨´¦¥±Í¨μ´-
´μ£μ ±μ³¶²¥±¸ , ¢ ·¥§Ê²ÓÉ É¥ Î¥£μ ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¶·¨¥³²¥³Ò¥ ¢·¥³¥´  ¤²Ö μ¸´μ¢´ÒÌ
μ¶¥· Í¨° ¨ ¨´¦¥±Í¨μ´´Ò° ±μ³¶²¥±¸ ¶¥·¥Ï¥² ± ·¥£Ê²Ö·´μ³Ê ¸´ ¡¦¥´¨Õ ±μ²² °¤¥·μ¢
Ô²¥±É·μ´´Ò³¨ ¨ ¶μ§¨É·μ´´Ò³¨ ¶ÊÎ± ³¨ ¡¥§ ´¥μ¡Ìμ¤¨³μ¸É¨ ¸ÊÐ¥¸É¢¥´´μ° ¶μ¤¸É·μ°±¨.

2. ���ˆ‡‚�„ˆ’…‹œ��‘’œ ˆŠ

‚ ± Î¥¸É¢¥ § ·Ö¤μ¢μ° ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ¨¸¶μ²Ó§Ê¥É¸Ö
Éμ± ¶μ§¨É·μ´μ¢ ¢ ��, ¨´¦¥±É¨·Ê¥³Ò° §  μ¤¨´ ¢Ò¸É·¥². �·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¶μ Ô²¥±-
É·μ´ ³ ¢μ ¢¸¥Ì · ¡μÎ¨Ì ·¥¦¨³ Ì ¤μ¸É ÉμÎ´  ¤²Ö μ¡¥¸¶¥Î¥´¨Ö · ¡μÉÒ ¶μÉ·¥¡¨É¥²¥°, ¶μ-
ÔÉμ³Ê ´¥ · ¸¸³ É·¨¢ ¥É¸Ö. �É  ¢¥²¨Î¨´  ³μ¦¥É ¸ÊÐ¥¸É¢¥´´μ ³¥´ÖÉÓ¸Ö ¢ É¥Î¥´¨¥ ¸³¥´Ò
¨ § ¢¨¸¨É ± ± μÉ É¥±ÊÐ¥° ¸¨ÉÊ Í¨¨ ´  ±μ³¶²¥±¸¥, É ± ¨ μÉ ¶μ¤£μÉμ¢±¨ μ¶¥· Éμ· . „²Ö
μÍ¥´±¨ ¢μ§³μ¦´μ¸É¥° ±μ³¶²¥±¸  ¡Ò²¨ ¢Ò¡· ´Ò ¤μ¸É¨£´ÊÉÒ¥ §´ Î¥´¨Ö, § ¶¨¸ ´´Ò¥ μ¶¥-
· Éμ· ³¨ ¢ ¦Ê·´ ² ¶·¨ ´μ·³ ²Ó´ÒÌ Ê¸²μ¢¨ÖÌ · ¡μÉÒ. ‘μ¸ÉμÖ´¨¥ ± Éμ¤  Ô²¥±É·μ´´μ°
¶ÊÏ±¨ Å μ¸´μ¢´μ° Ë ±Éμ·, ¢Ò§Ò¢ ÕÐ¨° ¸´¨¦¥´¨¥ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ ±μ³¶²¥±¸ . � 
·¨¸. 4 ¶·¨¢¥¤¥´μ ±μ²¨Î¥¸É¢μ Ô²¥±É·μ´μ¢ ´  ¢ÒÌμ¤¥ ¶ÊÏ±¨ ¸ ³μ³¥´É  ¸³¥´Ò ± Éμ¤  ¨
´ ± ¶²¨¢ ¥³Ò° §  μ¤¨´ ¢Ò¸É·¥² Éμ± ¶μ§¨É·μ´μ¢ §  ¸¥§μ´ 2016/2017 £. ‚ Ë¥¢· ²¥ 2017 £.
´  ˆŠ ¢ÒÏ¥² ¨§ ¸É·μÖ ±μ··¥±Éμ·, § ³¥´¨ÉÓ ±μÉμ·Ò° ´¥ ¶·¥¤¸É ¢²Ö²μ¸Ó ¢μ§³μ¦´Ò³, ¢
·¥§Ê²ÓÉ É¥ Î¥£μ ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¸´¨§¨² ¸Ó ¶·¨³¥·´μ ´  30%. ‘ ÊÎ¥Éμ³ ÔÉμ£μ § ·Ö¤μ-
¢ Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¶ ¤ ²  ¶·¨³¥·´μ ¢¤¢μ¥ ³¥¤²¥´´¥¥, Î¥³ § ·Ö¤ ´  ¢ÒÌμ¤¥ ¶ÊÏ±¨.
	μ²¥¥ Éμ´± Ö ¨  ±±Ê· É´ Ö ´ ¸É·μ°±  ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ¢ ·¥¦¨³¥ μ£· ´¨Î¥´´ÒÌ
¢μ§³μ¦´μ¸É¥° ¶μ ±μ··¥±Í¨¨ É· ¥±Éμ·¨¨ ¶ÊÎ±  ¢ ²¨´¥°´μ³ Ê¸±μ·¨É¥²¥ ¶μ§¨É·μ´μ¢ ¶μ§¢μ-
²¨²  ¤μ ´¥±μÉμ·μ° ¸É¥¶¥´¨ ´¨¢¥²¨·μ¢ ÉÓ ¸´¨¦¥´¨¥ § Ì¢ É  ¶μ§¨É·μ´μ¢ ¢ �� ¨ § ¢¥·Ï¨ÉÓ
Ô±¸¶¥·¨³¥´É ²Ó´Ò° ¸¥§μ´ ¸ ¶·¨¥³²¥³Ò³¨ ¶μ± § É¥²Ö³¨ ÔËË¥±É¨¢´μ¸É¨ ˆŠ ‚���-5.

� ´¥¥ ¡Ò² · ¸¸³μÉ·¥´ ·Ö¤ ³¥Éμ¤μ¢ Ê¢¥²¨Î¥´¨Ö § ·Ö¤μ¢μ° ¶·μ¨§¢μ¤¨É¥²Ó´μ¸É¨ [6], ¨§
±μÉμ·ÒÌ  ±ÉÊ ²Ó´Ò: ¶¥·¥¢μ¤ ´ ±μ¶¨É¥²Ö-μÌ² ¤¨É¥²Ö ¸ ‚—-¸É ´Í¨¨ £ ·³μ´¨±¨ º64 ´ 
·¥§μ´ Éμ· ¶¥·¢μ° £ ·³μ´¨±¨ ¸ ¸ÊÐ¥¸É¢¥´´Ò³ Ê³¥´ÓÏ¥´¨¥³ ´ ¶·Ö¦¥´¨Ö ·¥§μ´ Éμ·  ¨ ¥£μ
Î ¸ÉμÉÒ ¸ 700 ¤μ 10,94 ŒƒÍ,   ± ± ¸²¥¤¸É¢¨¥ ¨ Ê¶·μÐ¥´¨¥³ ¨ ¸¨´Ì·μ´¨§ Í¨¨ ¤ ´´μ°
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�¨¸. 4. Šμ²¨Î¥¸É¢μ Ô²¥±É·μ´μ¢ ´  ¢ÒÌμ¤¥ ¶ÊÏ±¨ ( ) ¨ Éμ± ´  ¢ÒÌμ¤¥ (¡)

¶μ¤¸¨¸É¥³Ò ˆŠ; Ê¤²¨´¥´¨¥ ¨³¶Ê²Ó¸  ¨²¨ Ê¢¥²¨Î¥´¨¥ Éμ±  ¶ÊÏ±¨; ¶μ¢ÒÏ¥´¨¥ Ô´¥·£¨¨
²¨´¥°´μ£μ Ê¸±μ·¨É¥²Ö ¶μ§¨É·μ´μ¢ ¤μ ¶·μ¥±É´μ°; ¶μ¢ÒÏ¥´¨¥ Î ¸ÉμÉÒ ¶μ¢Éμ·¥´¨Ö ²¨-
´¥°´ÒÌ Ê¸±μ·¨É¥²¥°. 	Ò² ¨§£μÉμ¢²¥´ ¨ Ê¸É ´μ¢²¥´ ´  ´ ±μ¶¨É¥²Ó-μÌ² ¤¨É¥²Ó ·¥§μ´ Éμ·
¶¥·¢μ° £ ·³μ´¨±¨. �¥§μ´ Éμ· 64-° £ ·³μ´¨±¨ ¸ Î ¸ÉμÉμ° 700 ŒƒÍ ¸ ¶μ²Ê¶·μ¢μ¤´¨±μ-
¢Ò³ Ê¸¨²¨É¥²¥³ ´  20 ±‚É, Ê¸É ´μ¢²¥´´Ò° ´  ´ ±μ¶¨É¥²¥-μÌ² ¤¨É¥²¥, ¶μ§¢μ²Ö² ¶μ²ÊÎ ÉÓ
 ³¶²¨ÉÊ¤Ê ´ ¶·Ö¦¥´¨Ö ·¥§μ´ Éμ·  μ±μ²μ 300 ±‚ ¨ μ¡¥¸¶¥Î¨¢ ² Ï¨·¨´Ê ¸¥¶ · É·¨¸Ò
δE/E = ∓0,7%. “¸É ´μ¢²¥´´Ò° ·¥§μ´ Éμ· ¶¥·¢μ° £ ·³μ´¨±¨ μ¡¥¸¶¥Î¨¢ ¥É ´ ¶·Ö¦¥´¨¥
¤μ 9,5 ±‚, ¸μμÉ¢¥É¸É¢¥´´μ Ï¨·¨´  ¸¥¶ · É·¨¸Ò δE/E = ∓1,2%. �´¥·£¥É¨Î¥¸±¨° · §-
¡·μ¸ ¶μ§¨É·μ´´μ£μ ¶ÊÎ±  ´  ¢ÒÌμ¤¥ ²¨´¥°´μ£μ Ê¸±μ·¨É¥²Ö μ±μ²μ ∓3%. �¦¨¤ ¥É¸Ö, ÎÉμ
¶¥·¥Ìμ¤ ´  ·¥§μ´ Éμ· ¶¥·¢μ° £ ·³μ´¨±¨ Ê²ÊÎÏ¨É ÔËË¥±É¨¢´μ¸ÉÓ § Ì¢ É  ¶μ§¨É·μ´μ¢ ¢
´ ±μ¶¨É¥²Ó-μÌ² ¤¨É¥²Ó ¶·¨³¥·´μ ¢ 1,5 · § .

‡�Š‹	—…�ˆ…

‚ · ¡μÎ¥³ ¸¥§μ´¥ 2016/2017 £. ¨´¦¥±Í¨μ´´Ò° ±μ³¶²¥±¸ ‚���-5 ¶¥·¥Ï¥² ± ·¥£Ê²Ö·-
´μ³Ê ¸´ ¡¦¥´¨Õ ±μ²² °¤¥·μ¢ ‚���-2000 ¨ ‚���-4Œ Ô²¥±É·μ´´Ò³¨ ¨ ¶μ§¨É·μ´´Ò³¨
¶ÊÎ± ³¨. „μ¸É¨£´ÊÉÒ ¢·¥³¥´  ¶¥·¥±²ÕÎ¥´¨Ö ³¥¦¤Ê Î ¸É¨Í ³¨ ¨ ¶μÉ·¥¡¨É¥²Ö³¨ ¨ § ·Ö¤μ-
¢ Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸ , ¤μ¸É ÉμÎ´Ò¥ ¤²Ö · ¡μÉÒ ±μ²² °¤¥·μ¢
´  ¶μ²´ÊÕ ¸¢¥É¨³μ¸ÉÓ.



‘É ÉÊ¸ ¨ ¶¥·¸¶¥±É¨¢Ò ¨´¦¥±Í¨μ´´μ£μ ±μ³¶²¥±¸  ‚
		-5 629

ˆ¸¸²¥¤μ¢ ´¨¥ ¢Ò¶μ²´¥´μ §  ¸Î¥É £· ´É  �μ¸¸¨°¸±μ£μ ´ ÊÎ´μ£μ Ëμ´¤  (¶·μ¥±É º14-
50-00080) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ê´¨± ²Ó´μ° ´ ÊÎ´μ° Ê¸É ´μ¢±¨ ®Šμ³¶²¥±¸ ‚���-4Ä ‚���-
2000¯, ¶μ²ÊÎ¨¢Ï¥° Ë¨´ ´¸μ¢ÊÕ ¶μ¤¤¥·¦±Ê £μ¸Ê¤ ·¸É¢  ¢ ²¨Í¥ Œ¨´μ¡·´ Ê±¨ �μ¸¸¨¨
(Ê´¨± ²Ó´Ò° ¨¤¥´É¨Ë¨± Éμ· ¶·μ¥±É  RFMEFI61917X0008).
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