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� ¡μÉ  ¶μ¸¢ÖÐ¥´  μ¤´μ° ¨§ ¸¨¸É¥³ £¥´¥· Éμ·  ·¥´É£¥´μ¢¸±μ£μ ¨§²ÊÎ¥´¨Ö �…‘’��. �μ¸²¥ ³ £-
´¨É´μ° ¸¨¸É¥³Ò ÔÉ  ¸¨¸É¥³  ¨³¥¥É ´ ¨¢Ò¸ÏÊÕ ¸É¥¶¥´Ó £μÉμ¢´μ¸É¨. ‘É·Ê±ÉÊ·´μ μ´  ³μ¦¥É ¡ÒÉÓ
¶·¥¤¸É ¢²¥´  ¢ ¢¨¤¥ ¸²¥¤ÊÕÐ¨Ì ¸μ¸É ¢²ÖÕÐ¨Ì. ˆ´¦¥±Éμ· Å ²¨´¥°´Ò° Ê¸±μ·¨É¥²Ó, ± ´ ² ¶ · ²-
²¥²Ó´μ£μ ¶¥·¥´μ¸  Å ± ´ ² É· ´¸¶μ·É¨·μ¢±¨, ± ´ ² ¢¢μ¤  ¶ÊÎ±  ¢ ¢ ±ÊÊ³´ÊÕ ± ³¥·Ê ´ ±μ¶¨É¥²Ö,
¨³¶Ê²Ó¸´Ò° ¨´Ë²¥±Éμ·. ‚¸¥ μ¡μ·Ê¤μ¢ ´¨¥ ¡Ò²μ ¶·μÉ¥¸É¨·μ¢ ´μ,   ¶ÊÎμ± ¡Ò² ¶·μ¢¥¤¥´ Î¥·¥§ ¢¸¥
Ô²¥³¥´ÉÒ ¢ μ¡Ñ¥³ ´ ±μ¶¨É¥²Ó´μ£μ ±μ²ÓÍ .

The work is dedicated to one of the systems of X-ray generator NESTOR. After the magnetic
system, the injection system has the highest readiness. Structurally, injection system can be represented
as the following components: injector Å linear accelerator, the channel of parallel transportation Å
transport channel, the channel of the beam input in the vacuum chamber, the pulsed in	ector. All
equipment has been tested, and the beam was carried through all the elements in the volume of the
storage ring.

PACS: 07.85.-m; 29.27.Ac

‚‚…„…�ˆ…

•μ·μÏμ ¨§¢¥¸É´μ, ÎÉμ ¨´¦¥±Í¨Ö ¢ ±μ³¶ ±É´Ò¥ ´ ±μ¶¨É¥²Ó´Ò¥ ±μ²ÓÍ , É ±¨¥ ± ±
·¥´É£¥´μ¢¸±¨° £¥´¥· Éμ· �…‘’�� [1], ÔÉμ μÎ¥´Ó ¸²μ¦´ Ö § ¤ Î  ¨§-§  μÎ¥´Ó ¶²μÉ´μ£μ
· ¸¶μ²μ¦¥´¨Ö μ¡μ·Ê¤μ¢ ´¨Ö. �·¨ ¶·μ¥±É¨·μ¢ ´¨¨ £¥´¥· Éμ·  �…‘’�� ¡Ò²μ ¶·¨´ÖÉμ
·¥Ï¥´¨¥ ¨´¦¥±É¨·μ¢ ÉÓ Ô²¥±É·μ´´Ò° ¶ÊÎμ± Î¥·¥§ · ¸¸¥Ö´´Ò¥ ¶μ²Ö ¶μ¢μ·μÉ´μ£μ ³ £-
´¨É  [2]. �¤´ ±μ É ±μ¥ ·¥Ï¥´¨¥ ´ ±² ¤Ò¢ ¥É ¸¶¥Í¨Ë¨Î¥¸±¨¥ É·¥¡μ¢ ´¨Ö ´  ± ´ ² É· ´¸-
¶μ·É¨·μ¢±¨ [3]. …Ð¥ μ¤´  μ¸μ¡¥´´μ¸ÉÓ ¸Ì¥³Ò ¨´¦¥±Í¨¨ Ê¸É ´μ¢±¨ �…‘’�� Å ÔÉμ
³´μ£μμ¡μ·μÉ´ Ö ¨´¦¥±Í¨Ö.

�μ¸²¥ ¨´Ë²¥±Éμ·  ¶ÊÎμ± Ô²¥±É·μ´μ¢ μ± §Ò¢ ¥É¸Ö ¢ 16 ³³ μÉ · ¢´μ¢¥¸´μ° μ·¡¨ÉÒ.
„ ²¥¥ ¶ÊÎμ± § ÉÊÌ ¥É, ¨ ¸²¥¤ÊÕÐ Ö ¶μ·Í¨Ö Ô²¥±É·μ´μ¢ ¨´¦¥±É¨·Ê¥É¸Ö ¢ ´ ±μ¶¨É¥²Ó.
’ ± Ö ¸Ì¥³  É·¥¡Ê¥É μÎ¥´Ó  ±±Ê· É´μ£μ · ¸Î¥É  ± ± ¨´¦¥±Í¨μ´´μ° É· ¥±Éμ·¨¨, É ± ¨
¨´Ë²¥±Éμ· . „²Ö ¶·μ¢¥¤¥´¨Ö Ê¸¶¥Ï´μ° ¨´¦¥±Í¨¨ ¡Ò²¨ μ¶·¥¤¥²¥´Ò ¤μ¶Ê¸É¨³Ò¥ ÉμÎ´μ¸É¨
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�¨¸. 1. �¥´É£¥´μ¢¸±¨° £¥´¥· Éμ· �…‘’��

Ê¸É ´μ¢±¨ μ¡μ·Ê¤μ¢ ´¨Ö ´  ±μ²ÓÍ¥ ¨ ¢ ¨´¦¥±Í¨μ´´μ³ ± ´ ²¥. �³¨ÉÉ ´¸ ¨´¦¥±Í¨μ´´μ£μ
± ´ ²  ¨  ±¸¥¶É ´¸ ´ ±μ¶¨É¥²Ö ¡Ò²¨ É ±¦¥ ¸μ£² ¸μ¢ ´Ò.

�  ·¨¸. 1 ¶·¨¢¥¤¥´  μ¡Ð Ö ¸Ì¥³  · ¸¶μ²μ¦¥´¨Ö £¥´¥· Éμ·  �…‘’��. „ ²Ó´¥°Ï¥¥
¨§²μ¦¥´¨¥ ¶μ¸¢ÖÐ¥´μ μ¶¨¸ ´¨Õ ¸¨¸É¥³Ò ¨´¦¥±Í¨¨ ¨ ¶·¥¤¶μ² £ ¥³μ³Ê  ²£μ·¨É³Ê ¥¥
´ ¸É·μ°±¨.

1. „ˆ�ƒ��‘’ˆ—…‘Š�… ����“„�‚��ˆ… ‘ˆ‘’…Œ› ˆ�†…Š–ˆˆ

„¨ £´μ¸É¨Î¥¸± Ö  ¶¶ · ÉÊ·  ²¨´¥°´μ£μ Ê¸±μ·¨É¥²Ö ¶μ§¢μ²Ö¥É ±μ´É·μ²¨·μ¢ ÉÓ μ¸´μ¢-
´Ò¥ ¶ · ³¥É·Ò ¸¨¸É¥³ Ê¸±μ·¨É¥²Ö. �  ·¨¸. 2 ¶·¨¢¥¤¥´  ±μ´¸μ²Ó Ê¶· ¢²¥´¨Ö ²¨´¥°-
´Ò³ Ê¸±μ·¨É¥²¥³. �  ¢ÒÌμ¤¥ ± ¦¤μ° ¸¥±Í¨¨ Ê¸±μ·¨É¥²Ö · ¸¶μ²μ¦¥´Ò ¤ ÉÎ¨±¨ Éμ±  ¨

�¨¸. 2. Šμ´¸μ²Ó Ê¶· ¢²¥´¨Ö ²¨´¥°´Ò³ Ê¸±μ·¨É¥²¥³
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�¨¸. 3. �ÊÎμ± Ô²¥±É·μ´μ¢ ´  ¢ÒÌμ¤¥

‹“�

¶μ²μ¦¥´¨Ö ¶ÊÎ± . ‚ ³¥¸É Ì, μ¡μ§´ Î¥´´ÒÌ Í¨-
Ë· ³¨ 1Ä4 ´  ·¨¸. 1, · ¸¶μ² £ ÕÉ¸Ö ²Õ³¨´¥¸Í¥´É-
´Ò¥ Ô±· ´Ò (ZnS). �  ·¨¸. 3 ¶·¨¢¥¤¥´  ËμÉμ£· -
Ë¨Ö É¨¶¨Î´μ° § ¸¢¥É±¨ ¶ÊÎ±μ³ Ô±· ´  Ê¸É ´μ¢²¥´-
´μ£μ ¢ ¶μ§¨Í¨¨ 1 (¸³. ·¨¸. 1).

‚ ± ´ ²¥ É· ´¸¶μ·É¨·μ¢±¨ · ¸¶μ²μ¦¥´Ò ¤¢ 
³ £´¨Éμ¨´¤Ê±Í¨μ´´ÒÌ ¤ ÉÎ¨±  Éμ±  ¨ ¶μ²μ¦¥´¨Ö
(pm1, pm2) ¶¥·¥¤ ¨ ¶μ¸²¥ ¢Éμ·μ£μ ¶μ¢μ·μÉ´μ£μ
³ £´¨É  ± ´ ²  É· ´¸¶μ·É¨·μ¢±¨. ‚´¥Ï´¨° ¢¨¤
ÔÉ¨Ì ¤ ÉÎ¨±μ¢ ¶·¨¢¥¤¥´ ´  ·¨¸. 4,   μ¸´μ¢´Ò¥ ¸¨£-
´ ²Ò (Éμ± ¶ÊÎ±  ¨ ´ ¶·Ö¦¥´¨Ö ¤²Ö μ¤´μ° ±μμ·¤¨-
´ ÉÒ) ´  ·¨¸. 5. �  ¶·Ö³ÒÌ ¢ÒÌμ¤ Ì ³ £´¨Éμ¢ ´ -
±μ¶¨É¥²Ö · ¸¶μ² £ ÕÉ¸Ö ²Õ³¨´¥¸Í¥´É´Ò¥ Ô±· ´Ò,
¶μ¤μ¡´Ò¥ ¶·¨¢¥¤¥´´μ³Ê ´  ·¨¸. 3, ¨ ËμÉμÔ²¥±-

�¨¸. 4. Œ £´¨Éμ¨´¤Ê±Í¨μ´´Ò° ¤ ÉÎ¨±

�¨¸. 5. ‘¨£´ ² Éμ±  1 ¨ ¶μ²μ¦¥´¨Ö ¶μ X 2, 3
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�¨¸. 6. ‹Õ³¨´¥¸Í¥´É´Ò° Ô±· ´ ¨ ”�“ ´  ¶·Ö³μ³ ¢ÒÌμ¤¥ ³ £´¨É 

É·μ´´Ò¥ Ê³´μ¦¨É¥²¨ (·¨¸. 6). �  ± ´ ²¥ ¨´¦¥±Í¨¨ ¶·¥¤Ê¸³μÉ·¥´Ò ² ³¥²Ó´Ò¥ ¤ ÉÎ¨±¨
¤²Ö ·¥£¨¸É· Í¨¨ ¸¶¥±É·  Ô²¥±É·μ´´μ£μ ¶ÊÎ± , ¸μ¢³¥Ð¥´´Ò¥ ¸ ²Õ³¨´¥¸Í¥´É´Ò³¨ ¤ ÉÎ¨-
± ³¨. �´¨ μ¡μ§´ Î¥´Ò pm3, pm4 (¸³. ·¨¸. 1). �É¨ ¤ ÉÎ¨±¨ ¶μ³¥Ð ÕÉ¸Ö ¶μ¤ ¶ÊÎμ± ¢μ
¢·¥³Ö ¨´¦¥±Í¨¨ ¨ ¸²Ê¦ É ¤²Ö Éμ´±μ° ´ ¸É·μ°±¨ ¨´¦¥±Éμ· .

2. ‹ˆ�…‰�›‰ “‘Š��ˆ’…‹œ [4]

� · ³¥É·Ò ²¨´¥°´μ£μ Ê¸±μ·¨É¥²Ö ¶·¨¢¥¤¥´Ò ¢ É ¡². 1. ‚±²ÕÎ¥´¨Ö Ê¸±μ·¨É¥²Ö ¢ ·¥-
¦¨³¥ ¨´¦¥±Éμ·  ¤²Ö £¥´¥· Éμ·  �…‘’�� ¨´¨Í¨¨·μ¢ ²¨ ·Ö¤ ¤μ· ¡μÉμ± ¸ Í¥²ÓÕ Ê²ÊÎ-
Ï¥´¨Ö ¸É ¡¨²Ó´μ¸É¨ ¶ÊÎ± . �ÊÎμ± ´  ¢ÒÌμ¤¥ Ê¸±μ·¨É¥²Ö ¨³¥¥É · §³¥·Ò ∼ 5 ³³ ¢ ¶μ¶¥-
·¥Î´¨±¥.

’ ¡²¨Í  1. � · ³¥É·Ò ²¨´¥°´μ£μ Ê¸±μ·¨É¥²Ö

�´¥·£¨Ö, ŒÔ‚ 60Ä90

�¥¸ÊÐ Ö Î ¸ÉμÉ , ŒƒÍ 2797,15

— ¸ÉμÉ  ¶μ¸Ò²μ±, ƒÍ 1Ä50

ˆ³¶Ê²Ó¸´Ò° Éμ±, ³� 90

„²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸ , ´¸ 1400

˜¨·¨´  Ô´¥·£¥É¨Î¥¸±μ£μ ¸¶¥±É·  (¸É Í¨μ´ ·´Ò° ·¥¦¨³), % 1,5

�³¨ÉÉ ´¸ (¸É Í¨μ´ ·´Ò° ·¥¦¨³), ³³ ·³· ¤ 0,1

3. ���‚�„Š� �“—Š� —…�…‡ Š���‹ ’���‘���’ˆ��‚Šˆ

�ÖÉ¨²¨´§μ¢Ò° ± ´ ² ¶ · ²²¥²Ó´μ£μ ¶¥·¥´μ¸  (·¨¸. 7) ´¥μ¡Ìμ¤¨³ ¤²Ö ¶·μ¢μ¤±¨ ¶ÊÎ± 
Î¥·¥§ · ¸¸¥Ö´´Ò¥ ¶μ²Ö ³ £´¨Éμ¢ ´ ±μ¶¨É¥²Ó´μ£μ ±μ²ÓÍ  ¨ ´¥μ¤´μ·μ¤´μ¥ ¶μ²¥ ¨´Ë²¥±-
Éμ· . „²Ö ¶·μ¢¥·±¨ ¶· ¢¨²Ó´μ¸É¨ Ê¸É ´μ¢±¨ ²¨´§ ¢ ± ´ ²¥ É· ´¸¶μ·É¨·μ¢±¨ ·¥£¨¸É·¨·μ-
¢ ²¸Ö ¶μ·É·¥É ¶ÊÎ±  ´  Ô±· ´¥ ¢ ¶μ§. 2 (¸³. ·¨¸. 1). �·¨ ÔÉμ³ ¢Éμ·μ° ³ £´¨É ¶ · ²²¥²Ó´μ£μ
¶¥·¥´μ¸  ¡Ò² · §³ £´¨Î¥´. �μ¸²¥ ´ ¸É·μ°±¨ Ê¸±μ·¨É¥²Ö ´  Ô´¥·£¨Õ 60 ŒÔ‚ ¶μ¸²¥¤μ-
¢ É¥²Ó´μ ¢±²ÕÎ ²¨¸Ó ²¨´§Ò ± ´ ²  ¶ · ²²¥²Ó´μ£μ ¶¥·¥´μ¸  ¢ ·¥¦¨³¥, ¸¶¥Í¨ ²Ó´μ · ¸¸Î¨-
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�¨¸. 7. �ÖÉ¨²¨´§μ¢Ò° ± ´ ² ¶ · ²²¥²Ó´μ£μ ¶¥-
·¥´μ¸ 

É ´´μ³ ¤²Ö Ëμ±Ê¸¨·μ¢±¨ ¶ÊÎ±  ´  Ô±· ´¥ 2
(¸³. ·¨¸. 1). �ÉμÉ ¶·μÍ¥¸¸ ¶μÔÉ ¶´μ μÉμ-
¡· ¦¥´ ´  ·¨¸. 8. ‘²¥¤ÊÕÐ¨° ÊÎ ¸Éμ± ± -
´ ²  É· ´¸¶μ·É¨·μ¢±¨ ¶·μÌμ¤¨É ¢ · ¸¸¥Ö´-
´ÒÌ ¶μ²ÖÌ ³ £´¨Éμ¢ ´ ±μ¶¨É¥²Ó´μ£μ ±μ²ÓÍ .
’· ¸¸  ¶ÊÎ±  ¶·μÌμ¤¨É Î¥·¥§  ¶¥·ÉÊ·Ê ¤¨ -
³¥É·μ³ 10 ³³ ¨ ¤²¨´μ° 200 ³³ Ô±· ´¨·ÊÕ-
Ð¥° É·Ê¡Ò ¢ ¢ ±ÊÊ³´μ° ± ³¥·¥ ¶μ¢μ·μÉ´μ£μ
³ £´¨É  ¨ ¤ ²¥¥ Î¥·¥§  ¶¥·ÉÊ·Ê 11-³³ É·Ê¡±¨
³¥¦¤Ê ¶μ²Õ¸ ³¨ ²¨´§ (·¨¸. 9). Œ¥¦¤Ê ÔÉ¨³¨
ÊÎ ¸É± ³¨ ¸ ³ ²Ò³ § §μ·μ³ ²¥¦¨É μ¡² ¸ÉÓ
±· ¥¢μ£μ ¶μ²Ö ³ £´¨É . ’ ± Ö £¥μ³¥É·¨Ö ¶μ-
É·¥¡μ¢ ²  ´¥ Éμ²Ó±μ ÉμÎ´μ£μ ³μ¤¥²¨·μ¢ -
´¨Ö [5], ´μ ¨ ¶·¥¤¢ ·¨É¥²Ó´μ£μ ¨§³¥·¥´¨Ö
³ £´¨É´ÒÌ ¶μ²¥°.

�  ·¨¸. 10 ¶·¨¢¥¤¥´Ò ËμÉμ ¶ÊÎ± , ¶·μ¢¥-
¤¥´´μ£μ Î¥·¥§ ¢¥¸Ó ¨´¦¥±Í¨μ´´Ò° ± ´ ² ´ 
¢Ìμ¤ ¨´Ë²¥±Éμ· . �μ²μ¦¥´¨¥ ¶ÊÎ±  ¢  ¶¥·-

ÉÊ·¥ ± ´ ²  É· ´¸¶μ·É¨·μ¢±¨ ±μ··¥±É¨·μ¢ ²μ¸Ó ¢ ¤μ¸É ÉμÎ´ÒÌ ¶·¥¤¥² Ì ¤²Ö ¸μ£² ¸μ¢ ´¨Ö
¸ ¶μ²μ¦¥´¨¥³ ¨´Ë²¥±Éμ· .

Š ¸μ¦ ²¥´¨Õ, ´  ³μ³¥´É É¥¸É¨·μ¢ ´¨Ö ± ´ ²  ¨´¦¥±Í¨¨  ¢Éμ·Ò ´¥ ¨³¥²¨ ¢μ§³μ¦´μ-
¸É¨ § ¶¨É ÉÓ ¨³¶Ê²Ó¸´Ò° ¨´Ë²¥±Éμ·. �μÔÉμ³Ê ¡Ò² · §· ¡μÉ ´ ¸¶¥Í¨ ²Ó´Ò° ·¥¦¨³, ¶μ-
§¢μ²ÖÕÐ¨° ¶·μ¢¥¸É¨ ¶ÊÎμ± Î¥·¥§ ¤²¨´´Ò° ¶·Ö³μ²¨´¥°´Ò° ¶·μ³¥¦ÊÉμ± ± Ô±· ´Ê ¢ ¶μ§. 4
·¨¸. 1. �·¨ ÔÉμ³ ´  Ô±· ´¥ ´ ¡²Õ¤ ²¸Ö ¶ÊÎμ± ·¨¸. 11.

�¨¸. 8. �μ¸²¥¤μ¢ É¥²Ó´μ¥ ¢±²ÕÎ¥´¨¥ ³ £´¨Éμ¢ ± ´ ²  ¶ · ²²¥²Ó´μ£μ ¶¥·¥´μ¸ 
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�¨¸. 9. ‚¢μ¤ ¶ÊÎ±  ¢ ¢ ±ÊÊ³´Ò° μ¡Ñ¥³ ´ ±μ¶¨É¥²Ö

�¨¸. 10. �ÊÎμ± ´  ¢Ìμ¤¥ ¢ ¨´Ë²¥±Éμ· 3 ·¨¸. 1

�¨¸. 11. �ÊÎμ± §  ¢Éμ·Ò³ ³ £´¨Éμ³ 4 ·¨¸. 1

�·μ¢¥¤¥´´Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ¶μ± § ²¨ ¶· ¢¨²Ó´μ¸ÉÓ Ê¸É ´μ¢±¨ ³ £´¨Éμ¢ ± ´ ²  ¨´-
¦¥±Í¨¨.

4. ˆŒ�“‹œ‘�›‰ ˆ�”‹…Š’��

�¸´μ¢´Ò¥ ¶ · ³¥É·Ò ¨´Ë²¥±Éμ·  [5] ¶·¨¢¥¤¥´Ò ¢ É ¡². 2. �  ·¨¸. 12 ¤ ´ ¢¨¤ ¨´Ë²¥±-
Éμ·  ¨ ¥£μ Ô²¥±É·μ¤μ¢.

‡ ¶¨ÉÒ¢ ¥É¸Ö ¨´Ë²¥±Éμ· ¸ ¶μ³μÐÓÕ ³μ¤Ê²ÖÉμ· , ¨§£μÉμ¢²¥´´μ£μ ¢ ˆŸ” (�μ¢μ¸¨-
¡¨·¸±). ‘Ì¥³ , ¨²²Õ¸É·¨·ÊÕÐ Ö · ¡μÉÊ ³μ¤Ê²ÖÉμ· , ¶·¨¢¥¤¥´  ´  ·¨¸. 13. �  ·¨¸. 14
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�¨¸. 12. ˆ´Ë²¥±Éμ· ¨ ¥£μ Ô²¥±É·μ¤Ò

’ ¡²¨Í  2. �¸´μ¢´Ò¥ ¶ · ³¥É·Ò
¨´Ë²¥±Éμ· 

ˆ³¶·¥¤ ´¸ Ω 50
“£μ² μÉ±²μ´¥´¨Ö ¶ÊÎ± , ◦ 5,44
� ¶·Ö¦¥´¨¥, ±‚ 60
’μ±, ±� 1,2
„²¨É¥²Ó´μ¸ÉÓ ¨³¶Ê²Ó¸ , ´¸ 50
‚·¥³Ö ·μ¸É  ¨ ¸¶ ¤ , ´¸ 5
‘É ¡¨²Ó´μ¸ÉÓ, % 1

�¨¸. 13. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ³μ¤Ê²ÖÉμ·  ¨´Ë²¥±Éμ· 

�¨¸. 14. �¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸  ³μ¤Ê²ÖÉμ·  ¨´Ë²¥±Éμ· 

¶·¨¢¥¤¥´  μ¸Í¨²²μ£· ³³  ¨³¶Ê²Ó¸  (60 ±‚, 50 ´¸, 1,2 ±� ), ¶μ²ÊÎ¥´´ Ö ¶·¨ ¨¸¶ÒÉ ´¨ÖÌ
³μ¤Ê²ÖÉμ· .

�·¨ ¨´¦¥±Í¨¨ ¢ ´ ±μ¶¨É¥²Ó´μ¥ ±μ²ÓÍμ ¶ÊÎ±  Ô²¥±É·μ´μ¢ ¢μ§³μ¦´Ò ´¥±μÉμ·Ò¥ μÉ±²μ-
´¥´¨Ö ¶ · ³¥É·μ¢ ³ £´¨É´μ£μ ¶μ²Ö ¨´Ë²¥±Éμ·  μÉ ¶·μ¥±É´ÒÌ. �É¨ μÉ±²μ´¥´¨Ö ¢Ò§¢ ´Ò
´¥¸É ¡¨²Ó´μ¸ÉÓÕ £¥´¥· Éμ·  Ô²¥±É·¨Î¥¸±μ£μ Éμ± ,   É ±¦¥ μÏ¨¡± ³¨ ¨§£μÉμ¢²¥´¨Ö ¨´-
Ë²¥±Éμ· . �μ ·¥§Ê²ÓÉ É ³ ¨§³¥·¥´¨° ¸Ê³³ ·´Ò¥ ¤μ¶Ê¸±¨ ´  μÉ±²μ´¥´¨Ö ³ £´¨É´μ£μ ¶μ²Ö
μÉ · ¸Î¥É´μ£μ ¸μ¸É ¢²ÖÕÉ 5 % (³ ±¸¨³ ²Ó´μ¥ μÉ±²μ´¥´¨¥).
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„²Ö μÍ¥´±¨ ¢²¨Ö´¨Ö μÉ±²μ´¥´¨Ö ¶ · ³¥É·μ¢ ³ £´¨É´μ£μ ¶μ²Ö ´  ÔËË¥±É¨¢´μ¸ÉÓ ¨´-
¦¥±Í¨¨ ¡Ò²μ ¶·μ¢¥¤¥´μ Î¨¸²¥´´μ¥ ³μ¤¥²¨·μ¢ ´¨¥ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶·μ£· ³³Ò MadX.
Š ¦¤Ò° Ô²¥±É·μ¤ ¨´Ë²¥±Éμ·  ¨³¥¥É Ï¥¸ÉÓ ÉμÎ¥± ±·¥¶²¥´¨Ö ¨ Ë ±É¨Î¥¸±¨ ¶ÖÉÓ ´¥§ ¢¨-
¸¨³ÒÌ ÊÎ ¸É±μ¢ ¸ ¶μ¸ÉμÖ´´Ò³ §´ Î¥´¨¥³ ¶μ²Ö ´  ± ¦¤μ³ ¨§ ´¨Ì. �μÔÉμ³Ê ¶·¨ ³μ¤¥-
²¨·μ¢ ´¨¨ ¨¸¶μ²Ó§μ¢ ²μ¸Ó ¤¢¥ ³μ¤¥²¨ ¨´Ë²¥±Éμ· , ¶·¥¤¸É ¢²ÖÕÐ¨¥ ¸μ¡μ° ¶ÖÉÓ ¨ ¤¥¸ÖÉÓ
¶·μ³¥¦ÊÉ±μ¢, ´  ± ¦¤μ³ ¨§ ±μÉμ·ÒÌ ¸²ÊÎ °´Ò³ μ¡· §μ³ ¢¢μ¤¨²¨¸Ó μÉ±²μ´¥´¨Ö ¥£μ ¶μ²Ö
μÉ ¶·μ¥±É´μ£μ. �·¨ ³μ¤¥²¨·μ¢ ´¨¨ ¶·¥¤¶μ² £ ²μ¸Ó, ÎÉμ μÉ±²μ´¥´¨¥ ¶μ²Ö ¨´Ë²¥±Éμ·  μÉ
¶·μ¥±É´μ£μ ¨³¥¥É ´μ·³ ²Ó´μ¥ · ¸¶·¥¤¥²¥´¨¥ ¸μ ¸É ´¤ ·É´Ò³ μÉ±²μ´¥´¨¥³ 5 %. �μ¸²¥
´ ¡μ·  ¸É É¨¸É¨±¨ ¡Ò²¨ ¢ÒÎ¨¸²¥´Ò §´ Î¥´¨Ö ¸·¥¤´¥±¢ ¤· É¨Î¥¸±¨Ì μÉ±²μ´¥´¨° ±μμ·¤¨-
´ É ¶ÊÎ±  ´  ¢ÒÌμ¤¥ ¨´Ë²¥±Éμ· . �´¨ ¸μ¸É ¢¨²¨:

Å ¤²Ö ¶ÖÉ¨ ¶·μ³¥¦ÊÉ±μ¢: dX = 0,75 ³³, dPX = 2,5 ³· ¤;
Å ¤²Ö ¤¥¸ÖÉ¨ ¶·μ³¥¦ÊÉ±μ¢: dX = 0,56 ³³, dPX = 2,4 ³· ¤.
�ËË¥±É¨¢´μ¸ÉÓ ¨´¦¥±Í¨¨ ¸μ¸É ¢²Ö¥É ¤²Ö ¨¤¥ ²Ó´μ£μ ¸²ÊÎ Ö 56 %, ¤²Ö μ¤´μ£μ μ¶¨-

¸ ´´μ£μ μÉ±²μ´¥´¨Ö 55 %   ¤²Ö É·¥Ì 32%.

‡�Š‹	—…�ˆ…

�¶¨¸ ´´ Ö ¸¨¸É¥³  ¨´¦¥±Í¨¨ ¢ ·¥´É£¥´μ¢¸±¨° £¥´¥· Éμ· �…‘’�� ¶μ§¢μ²Ö¥É ¶μ²Ê-
Î¨ÉÓ Éμ± ¢ ´ ±μ¶¨É¥²Ó´μ³ ±μ²ÓÍ¥ ¸ ÔËË¥±É¨¢´μ¸ÉÓÕ ´¥ ÌÊ¦¥ 40%. �·¥¤Ê¸³μÉ·¥´´Ò°
·¥¦¨³ ³´μ£μμ¡μ·μÉ´μ° ¨´¦¥±Í¨¨ ¶μ§¢μ²¨É · ¡μÉ ÉÓ ¸ ´μ³¨´ ²Ó´Ò³¨ ´ ±μ¶²¥´´Ò³¨
Éμ± ³¨ 100 ³� ¨ ¢ÒÏ¥.
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