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ˆ³¶Ê²Ó¸´Ò¥ ²¨´¥°´Ò¥ Ê¸±μ·¨É¥²¨ Ô²¥±É·μ´μ¢ É¨¶  ˆ‹“ · §· ¡ ÉÒ¢ ÕÉ¸Ö ¨ ¶·μ¨§¢μ¤ÖÉ¸Ö ˆ´-
¸É¨ÉÊÉμ³ Ö¤¥·´μ° Ë¨§¨±¨ ‘� ��� ¡μ²¥¥ 30 ²¥É. ˆÌ μÉ²¨Î¨É¥²Ó´Ò³¨ μ¸μ¡¥´´μ¸ÉÖ³¨ Ö¢²ÖÕÉ¸Ö
¶·μ¸ÉμÉ  ±μ´¸É·Ê±Í¨¨, Ê¤μ¡¸É¢μ ¢ Ô±¸¶²Ê É Í¨¨ ¨ ´ ¤¥¦´μ¸ÉÓ ¶·¨ ¤²¨É¥²Ó´μ° · ¡μÉ¥ ¢ Ê¸²μ¢¨ÖÌ
¶·μ³ÒÏ²¥´´μ£μ ¶·μ¨§¢μ¤¸É¢ . “¸±μ·¨É¥²¨ ˆ‹“ ¶¥·¥±·Ò¢ ÕÉ ¤¨ ¶ §μ´ Ô´¥·£¨¨ 0,7Ä10 ŒÔ‚ ¶·¨
³μÐ´μ¸É¨ Ê¸±μ·¥´´μ£μ ¶ÊÎ±  ¤μ 100 ±‚É ¨ μ¶É¨³ ²Ó´μ ¶μ¤Ìμ¤ÖÉ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ± Î¥¸É¢¥
Ê´¨¢¥·¸ ²Ó´ÒÌ ¸É¥·¨²¨§ Í¨μ´´ÒÌ ±μ³¶²¥±¸μ¢. � ÊÎ´ Ö ´μ¢¨§´  ÔÉ¨Ì Ê¸±μ·¨É¥²¥° ¸μ¸Éμ¨É ¢ Éμ³,
ÎÉμ μ´¨ ¸¶μ¸μ¡´Ò · ¡μÉ ÉÓ ± ± ¢ ·¥¦¨³¥ Ô²¥±É·μ´´μ° μ¡· ¡μÉ±¨ ¶·μ¤Ê±Í¨¨, É ± ¨ ¢ ·¥¦¨³¥
£¥´¥· Í¨¨ Éμ·³μ§´μ£μ £ ³³ -¨§²ÊÎ¥´¨Ö, ¨³¥ÕÐ¥£μ ¢Ò¸μ±ÊÕ ¶·μ´¨± ÕÐÊÕ ¸¶μ¸μ¡´μ¸ÉÓ.

Pulse linear electron accelerators of ILU-type have been developed and produced by the Institute of
Nuclear Physics of the Siberian Branch of the Russian Academy of Sciences for more than 30 years.
Their distinctive features are simplicity of a design, convenience in operation and reliability during
the long work in the conditions of industrial production. ILU accelerators have the range of energy
0.7Ä10 MeV at the power of accelerated beam up to 100 kW and they are optimally suitable for use
as universal sterilizing complexes. Scientiˇc novelty of these accelerators consists in their capability
to work both in the electron treatment mode of production, and in the bremsstrahlung generation mode
which has high penetrating power.

PACS: 29.20.Ej

‚‚…„…�ˆ…

‚ ¶μ¸²¥¤´¥¥ ¤¥¸ÖÉ¨²¥É¨¥ ¶·¨μ¡·¥²μ ¡μ²ÓÏμ¥ §´ Î¥´¨¥ ¢´¥¤·¥´¨¥ ÔËË¥±É¨¢´ÒÌ, Ô±μ-
²μ£¨Î¥¸±¨ Î¨¸ÉÒÌ ¨ Ô±μ´μ³¨Î´ÒÌ ³¥Éμ¤μ¢ ¸É¥·¨²¨§ Í¨¨ ³¥¤¨Í¨´¸±¨Ì ¨§¤¥²¨° μ¤´μ±· É-
´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö. ’· ¤¨Í¨μ´´μ ¶·¨³¥´Ö¥³Ò¥ ¤²Ö ÔÉ¨Ì Í¥²¥° ³¥Éμ¤Ò, É ±¨¥ ± ± ¶ ·,
ÔÉ¨²¥´-μ±¸¨¤,   É ±¦¥ ¨§μÉμ¶´Ò¥ ¨¸ÉμÎ´¨±¨ (Co-60) ´¥ ¶μ§¢μ²ÖÕÉ ¢ ¶μ²´μ° ³¥·¥ ·¥Ï¨ÉÓ
¶μ¸É ¢²¥´´Ò¥ § ¤ Î¨. ‚ ¸¢Ö§¨ ¸ ÔÉ¨³ μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶¥·¥Ìμ¤ ´  · ¤¨ Í¨μ´´ÊÕ ¸É¥·¨²¨-
§ Í¨Õ ³¥¤¨Í¨´¸±¨Ì ¨§¤¥²¨° μ¤´μ±· É´μ£μ ¨¸¶μ²Ó§μ¢ ´¨Ö. ‘É ´μ¢¨É¸Ö  ±ÉÊ ²Ó´μ° § ¤ Î 
· ¤¨ Í¨μ´´μ£μ μ¡¥§§ · ¦¨¢ ´¨Ö ³¥¤¨Í¨´¸±¨Ì μÉÌμ¤μ¢.

1E-mail: shtarklev@gmail.com



1582 �¥§Ê£²μ¢ ‚. ‚. ¨ ¤·.

1. “‘Š��ˆ’…‹ˆ ˆ‹“

‹¨´¥°±  ¶·μ³ÒÏ²¥´´ÒÌ Ê¸±μ·¨É¥²¥° ˆ‹“ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö ´¥¸±μ²Ó±μ ³μ¤¥²¥° Ê¸±μ-
·¨É¥²¥° ¸ · §´μ° Ô´¥·£¨¥° ¨ ³μÐ´μ¸ÉÓÕ, ¶·¨¢¥¤¥´´ÒÌ ¢ É ¡²¨Í¥.

�¸´μ¢´Ò¥ ¶ · ³¥É·Ò ¨³¶Ê²Ó¸´ÒÌ ²¨´¥°´ÒÌ Ê¸±μ·¨É¥²¥° ¸¥·¨¨ ˆ‹“

� · ³¥É·Ò ˆ‹“-8 ˆ‹“-6 ˆ‹“-10 ˆ‹“-10Œ ˆ‹“-14

�´¥·£¨Ö Ô²¥±É·μ´μ¢, ŒÔ‚ 0,6Ä1,0 1,5Ä2,5 2,5Ä5,0 3,5Ä5,0 7,0Ä10,0
‘·¥¤´ÖÖ ³μÐ´μ¸ÉÓ ¶ÊÎ±  (³ ±¸.), ±‚É 25 20 50 20 100
‘·¥¤´¨° Éμ± (³ ±¸.), ³� 30 20 15 8 10
�μÉ·¥¡¨É¥²Ó¸± Ö ³μÐ´μ¸ÉÓ, ±‚É 80 100 150 120 450
Œ ¸¸  Ê¸±μ·¨É¥²Ö, É 0,6 2,2 2,9 2,5 4

�¸´μ¢´Ò¥ μ¡² ¸É¨ ¶·¨³¥´¥´¨Ö Ê¸±μ·¨É¥²¥° ˆ‹“ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö: ¸É¥·¨²¨§ Í¨Ö
μ¤´μ· §μ¢ÒÌ ³¥¤¨Í¨´¸±¨Ì ¨§¤¥²¨° ¢ ¶μÉ·¥¡¨É¥²Ó¸±μ° É ·¥ (Ï¶·¨Í¥¢, ³¥¤¨Í¨´¸±μ° μ¤¥-
¦¤Ò, ¸¨¸É¥³ μÎ¨¸É±¨ ¨ ¶¥·¥²¨¢ ´¨Ö ±·μ¢¨, ± É¥É¥·μ¢ ¨ É. ¤.); ¸É¥·¨²¨§ Í¨Ö ¡¨μ¤μ¡ ¢μ±
¨ · ¸É¨É¥²Ó´μ£μ ²¥± ·¸É¢¥´´μ£μ ¸Ò·ÓÖ; ¸É¥·¨²¨§ Í¨Ö ³¥¤¶·¥¶ · Éμ¢ ¨ ¨Ì ±μ³¶μ´¥´Éμ¢;
Ê²ÊÎÏ¥´¨¥ ¨§μ²ÖÍ¨¨ ¶·μ¢μ¤μ¢; ¶·μ¨§¢μ¤¸É¢μ É¥·³μÊ¸ ¦¨¢ ¥³ÒÌ É·Ê¡μ± ¨ ¶²¥´μ±; ¤¥-
¸É·Ê±ÉÊ·¨§ Í¨Ö ¶μ²¨É¥É· ËÉμ·ÔÉ¨²¥´  (É¥Ë²μ´ ); ¶μ²¨³¥·¨§ Í¨Ö. �¥·¸¶¥±É¨¢´Ò¥ μ¡² -

�¨¸. 1. “¸±μ·¨É¥²Ó ˆ‹“-10: 1 Å ¢ ±ÊÊ³´Ò° ¡ ±; 2 Å ³¥¤´Ò° Éμ·μ¨¤ ²Ó´Ò° ·¥§μ´ Éμ·; 3 Å

³ £´¨É´ Ö ²¨´§ ; 4 Å ³ £´¨Éμ· §·Ö¤´Ò¥ ´ ¸μ¸Ò; 5 Å ± Éμ¤´μ-¸¥ÉμÎ´Ò° Ê§¥²; 6 Å Ê¸É·μ°¸É¢μ
¢Ò¶Ê¸±  ¶ÊÎ±  ¸ ²¨´¥°´μ° · §¢¥·É±μ°; 7 Å μ¶μ·  ¶¥É²¨ ¸¢Ö§¨; 8 Å ¢ ±ÊÊ³´Ò° ±μ´¤¥´¸ Éμ·; 9 Å

‚—-£¥´¥· Éμ·Ò
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¸É¨ ¶·¨³¥´¥´¨Ö: μ¡¥§§ · ¦¨¢ ´¨¥ ³¥¤¨Í¨´¸±¨Ì μÉÌμ¤μ¢; ¤¥§¨´¸¥±Í¨Ö ¨ ¤¥§¨´Ë¥±Í¨Ö
¸¥³Ö´; ¶ ¸É¥·¨§ Í¨Ö ¦¨¢μÉ´μ¢μ¤Î¥¸±¨Ì ±μ·³μ¢; ¶ ¸É¥·¨§ Í¨Ö ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢.

� ¸¸³μÉ·¨³ Ê¸É·μ°¸É¢μ ¨ ¶·¨´Í¨¶ · ¡μÉÒ Ê¸±μ·¨É¥²¥° ˆ‹“ ´  ¶·¨³¥·¥ Ê¸±μ·¨É¥²Ö
ˆ‹“-10 [1]. …£μ μ¸´μ¢μ° Ö¢²Ö¥É¸Ö ³¥¤´Ò° Éμ·μ¨¤ ²Ó´Ò° ·¥§μ´ Éμ· ¸ · ¡μÎ¥° Î ¸Éμ-
Éμ° 116 ŒƒÍ ¨ ±μ´Ê¸μμ¡· §´Ò³¨ μ¸¥¢Ò³¨ ¢Ò¸ÉÊ¶ ³¨, ±μÉμ·Ò¥ μ¡· §ÊÕÉ Ê¸±μ·ÖÕÐ¨°
§ §μ· ¤²¨´μ° 270 ³³. �¥§μ´ Éμ· 2 ¶μ³¥Ð¥´ ¢ ¢ ±ÊÊ³´Ò° ¡ ± 1 ¨§ ´¥·¦ ¢¥ÕÐ¥° ¸É ²¨
(·¨¸. 1). ‚—-£¥´¥· Éμ·Ò 9, ¸μ¡· ´´Ò¥ ¶μ ¸Ì¥³¥ ¸ μ¡Ð¥° ¸¥É±μ°, · ¡μÉ ÕÉ ¢ ·¥¦¨³¥
¸ ³μ¢μ§¡Ê¦¤¥´¨Ö ´  Î ¸ÉμÉ¥, ¡²¨§±μ° ± ¸μ¡¸É¢¥´´μ° Î ¸ÉμÉ¥ ·¥§μ´ Éμ· . ‚¥²¨Î¨´  ¸¢Ö§¨
£¥´¥· Éμ·  ¸ ·¥§μ´ Éμ·μ³ ¶μ¤¡¨· ¥É¸Ö ¶·¨ ¶·¥¤¢ ·¨É¥²Ó´μ° ´ ¸É·μ°±¥ Ê¸±μ·¨É¥²Ö ¨§³¥-
´¥´¨¥³ ¥³±μ¸É¨ ¢ ±ÊÊ³´μ£μ ±μ´¤¥´¸ Éμ·  8 ¨ ¶²μÐ ¤¨ ¶¥É²¨ ¸¢Ö§¨ Å ¶ÊÉ¥³ ¨§³¥´¥´¨Ö
¶μ²μ¦¥´¨Ö μ¶μ·Ò 7. �  ¨§μ²ÖÉμ·¥, Ê¸É ´μ¢²¥´´μ³ ´  ¢¥·Ì´¥³ Ô²¥±É·μ¤¥, ¸³μ´É¨·μ-
¢ ´ ± Éμ¤´Ò° Ê§¥², μ¡· §ÊÕÐ¨° ¸ ¸¥É±μ° ¨´¦¥±Éμ· Ô²¥±É·μ´μ¢ 5. �¨¦´¨° Ô²¥±É·μ¤ ¨
¨´¦¥±Éμ· μ¡· §ÊÕÉ É·¨μ¤´ÊÕ Ê¸±μ·ÖÕÐÊÕ ¸¨¸É¥³Ê.

�μ¤ ´¨¦´¨³ Ô²¥±É·μ¤μ³ ·¥§μ´ Éμ·  Ê¸É ´μ¢²¥´  ³ £´¨É´ Ö ²¨´§ , Ëμ±Ê¸¨·ÊÕÐ Ö
Ê¸±μ·¥´´Ò° Ô²¥±É·μ´´Ò° ¶ÊÎμ±. �μ¶ ¤ Ö ¢ ¢Ò¶Ê¸±´μ¥ Ê¸É·μ°¸É¢μ 6, ¶ÊÎμ± ¸± ´¨·Ê¥É¸Ö
´  ´¥μ¡Ìμ¤¨³ÊÕ Ï¨·¨´Ê ¶·¨ ¶μ³μÐ¨ Ô²¥±É·μ³ £´¨É  · §¢¥·É±¨ [2]. �¥· ¢´μ³¥·´μ¸ÉÓ
¢ÒÌμ¤´μ£μ ¤μ§´μ£μ ¶μ²Ö ¢ ¶·¥¤¥² Ì ±5 % ¤μ¸É¨£ ¥É¸Ö ¶·¨ ¶μ³μÐ¨ ¤μ¶μ²´¨É¥²Ó´μ£μ Ô²¥±-
É·μ³ £´¨É  ±μ··¥±Í¨¨ ¸± ´¨·ÊÕÐ¥£μ ³ £´¨É´μ£μ ¶μ²Ö [3].

2. ��„ˆ�–ˆ����Ÿ ‘’…�ˆ‹ˆ‡�–ˆŸ Œ…„ˆ–ˆ�‘Šˆ• ˆ‡„…‹ˆ‰

�·¨ · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ Ê¸±μ·¨É¥²¥° ˆ‹“ ¨¸¶μ²Ó§ÊÕÉ¸Ö
· §μ£´ ´´Ò¥ ¤μ ¸¢¥Éμ¢ÒÌ ¸±μ·μ¸É¥° Ô²¥±É·μ´Ò ¸ Ô´¥·£¨¥° μÉ 2,5 ¤μ 10,0 ŒÔ‚ ¨ ³μÐ-
´μ¸ÉÓÕ ¤μ 100 ±‚É. �·¨´Í¨¶ · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ ¡ §¨·Ê¥É¸Ö ´  ¸¶μ¸μ¡´μ¸É¨
Ô²¥±É·μ´´μ£μ ¶ÊÎ±  · §·ÊÏ ÉÓ „�Š ¦¨¢ÒÌ ³¨±·μμ·£ ´¨§³μ¢. „²Ö ´¥¢μ§³μ¦´μ¸É¨ ¸ ³μ-
¢μ¸¸É ´μ¢²¥´¨Ö ³μ²¥±Ê²  „�Š ¤μ²¦´  ¡ÒÉÓ · §·ÊÏ¥´  ¢ ¤¢ÊÌ ³¥¸É Ì. ‚§ ¨³μ¤¥°¸É¢¨¥
Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¸ ³¨±·μ¡¨μ²μ£¨Î¥¸±¨³¨ μ¡Ñ¥±É ³¨ ³μ¦´μ · §¤¥²¨ÉÓ ´  ¤¢  É¨¶ :

1) ¶·Ö³μ¥: ¨§²ÊÎ¥´¨¥ ´¥¶μ¸·¥¤¸É¢¥´´μ ¨μ´¨§¨·Ê¥É  Éμ³Ò Í¥¶μÎ¥± „�Š, ´¥μ¡· É¨³μ
¶μ¢·¥¦¤ Ö ¨Ì, ¨ É¥³ ¸ ³Ò³ ¶·¥¶ÖÉ¸É¢Ê¥É · §³´μ¦¥´¨Õ ³¨±·μμ·£ ´¨§³μ¢;

2) ±μ¸¢¥´´μ¥: ¨§²ÊÎ¥´¨¥ μ¡· §Ê¥É ¨§ ¢μ¤Ò ¢Ò¸μ±μ ±É¨¢´Ò¥ ¸¢μ¡μ¤´Ò¥ · ¤¨± ²Ò H+

¨ OH−, ±μÉμ·Ò¥ ¢§ ¨³μ¤¥°¸É¢ÊÕÉ ¸ ³μ²¥±Ê²μ° „�Š ¨ · §·ÊÏ ÕÉ ¥¥.
�·¨ ÔÉμ³ ¢±² ¤ ¢ ¨Éμ£μ¢Ò° ·¥§Ê²ÓÉ É Ê ¶¥·¢μ£μ É¨¶  ¢§ ¨³μ¤¥°¸É¢¨Ö ¸μ¸É ¢²Ö¥É 10%,

  Ê ¢Éμ·μ£μ Å 90%. • · ±É¥·´Ò¥ μ¸μ¡¥´´μ¸É¨ ¢§ ¨³μ¤¥°¸É¢¨Ö Ô²¥±É·μ´μ¢ ¸ ¢¥Ð¥¸É¢μ³
¶·¨¢μ¤ÖÉ ± Éμ³Ê, ÎÉμ ¶μ£²μÐ¥´´ Ö ¤μ§  ¢ £²Ê¡¨´¥ ¢¥Ð¥¸É¢  Dmax ¢¸¥£¤  ¡μ²ÓÏ¥ ¤μ§Ò
´  ¶μ¢¥·Ì´μ¸É¨ Dmin. Œ¨´¨³ ²Ó´μ ´¥μ¡Ìμ¤¨³ Ö ¸É¥·¨²¨§ Í¨μ´´ Ö ¤μ§  ¤²Ö ³¥¤¨Í¨´-
¸±¨Ì ¨§¤¥²¨°, ± ± ¶· ¢¨²μ, ´ Ìμ¤¨É¸Ö ¢ ¤¨ ¶ §μ´¥ 25Ä35 ±ƒ· ¨ ¸μμÉ¢¥É¸É¢Ê¥É Dmin. ‡ 
ÔËË¥±É¨¢´ÊÕ £²Ê¡¨´Ê Reff ¶·μ´¨±´μ¢¥´¨Ö Ô²¥±É·μ´μ¢ ¶·¨´¨³ ¥É¸Ö £²Ê¡¨´ , ´  ±μÉμ·μ°
¶μ£²μÐ¥´´ Ö ¤μ§  ¢ £²Ê¡¨´¥ ¢¥Ð¥¸É¢  · ¢´  ¤μ§¥ ´  ¶μ¢¥·Ì´μ¸É¨. �μÔÉμ³Ê ¶·¨ μ¤´μ-
¸Éμ·μ´´¥³ μ¡²ÊÎ¥´¨¨ ¨ Éμ²Ð¨´¥ Ê¶ ±μ¢±¨ ´¥ ¡μ²¥¥ Reff É¥·Ö¥É¸Ö §´ Î¨É¥²Ó´ Ö Î ¸ÉÓ
³μÐ´μ¸É¨ ¶ÊÎ± , ÎÉμ, ±μ´¥Î´μ, ¸´¨¦ ¥É ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ Ê¸É ´μ¢±¨. „²Ö ¨¸±²ÕÎ¥´¨Ö
ÔÉ¨Ì ¶μÉ¥·Ó μ¡ÒÎ´μ ¨¸¶μ²Ó§Ê¥É¸Ö μ¡²ÊÎ¥´¨¥ ¸ ¤¢ÊÌ ¸Éμ·μ´.

�¤´μ° ¨§ μ¸´μ¢´ÒÌ Ì · ±É¥·¨¸É¨± Ô²¥±É·μ´´μ£μ ¶ÊÎ±  Ö¢²Ö¥É¸Ö ¥£μ ³μÐ´μ¸ÉÓ, μ¶·¥-
¤¥²ÖÕÐ Ö ¶·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ · ¡μÉÒ Ê¸±μ·¨É¥²Ö ¢ ·¥¦¨³¥ · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨.
ŒμÐ´μ¸ÉÓ ¶ÊÎ±  P ¥¸ÉÓ ¶·μ¨§¢¥¤¥´¨¥ Ô´¥·£¨¨ Ô²¥±É·μ´μ¢ ´  ¸·¥¤´¨° Éμ± ¶ÊÎ± . �·μ¨§-
¢μ¤¨É¥²Ó´μ¸ÉÓ Ê¸É ´μ¢±¨ T ¶·¨ · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ ¸ ¶·¨³¥´¥´¨¥³ Ê¸±μ·¨É¥²¥°
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Ô²¥±É·μ´μ¢ ¢ÒÎ¨¸²Ö¥É¸Ö ¶μ ¸²¥¤ÊÕÐ¥° Ëμ·³Ê²¥: T [±£/Î] =
P [‚É] · k
Dmin[ƒ·]

·3600, £¤¥ k = 0,5 Å

±μÔËË¨Í¨¥´É, ÊÎ¨ÉÒ¢ ÕÐ¨° ¤¢Ê¸Éμ·μ´´¥¥ μ¡²ÊÎ¥´¨¥. �·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ Ê¸±μ·¨É¥²¥°
¸¥·¨¨ ˆ‹“ ¶·¨ ¤μ§¥ μ¡²ÊÎ¥´¨Ö 25 ±ƒ· ±μ²¥¡²¥É¸Ö ¢ ¶·¥¤¥² Ì μÉ 1,5 ¤μ 7 É μ¡· ¡μÉ ´´μ°
¶·μ¤Ê±Í¨¨ ¢ Î ¸ ¢ § ¢¨¸¨³μ¸É¨ μÉ ³μ¤¥²¨ Ê¸±μ·¨É¥²Ö. �μ ¸· ¢´¥´¨Õ ¸μ ¸É¥·¨²¨§ Í¨¥°
¶·¨ ¶μ³μÐ¨ ÔÉ¨²¥´-μ±¸¨¤ , μ¡· ¡μÉ±  Ô²¥±É·μ´ ³¨ ¨³¥¥É ¸²¥¤ÊÕÐ¨¥ ¶·¥¨³ÊÐ¥¸É¢ : ¢Ò-
¸μ± Ö ¸±μ·μ¸ÉÓ É¥Ì´μ²μ£¨Î¥¸±μ£μ ¶·μÍ¥¸¸ ; ´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¢ ¢Ò¤¥·¦±¥ ¶·μ¤Ê±Í¨¨
¶μ¸²¥ μ¡· ¡μÉ±¨; ¥¤¨´¸É¢¥´´Ò° ±·¨É¨Î¥¸±¨° ¶ · ³¥É·, ¶μ¤²¥¦ Ð¨° ±μ´É·μ²Õ, Å ´ -
¡· ´´ Ö ¤μ§ ; ¡¥§μ¶ ¸´μ¸ÉÓ ¶·μÍ¥¸¸ ; ´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¢ ¨¸¶μ²Ó§μ¢ ´¨¨ ¸¶¥Í¨ ²Ó´μ°
®¤ÒÏ Ð¥°¯ Ê¶ ±μ¢±¨ ¨§¤¥²¨°.

‚ Éμ ¦¥ ¢·¥³Ö Ô²¥±É·μ´´ Ö μ¡· ¡μÉ±  ¢Ò£μ¤´μ μÉ²¨Î ¥É¸Ö μÉ ¸É¥·¨²¨§ Í¨¨ ¶·¨ ¶μ-
³μÐ¨ ¨§μÉμ¶´ÒÌ ¨¸ÉμÎ´¨±μ¢ ´  μ¸´μ¢¥ Co-60 ¨ Cs-137 ¸²¥¤ÊÕÐ¨³¨ μ¸μ¡¥´´μ¸ÉÖ³¨:
¢Ò¸μ± Ö ¸±μ·μ¸ÉÓ μ¡· ¡μÉ±¨; ¢·¥³Ö μ¡²ÊÎ¥´¨Ö ¸· ¢´¨É¥²Ó´μ ³ ²μ, É. ¥. £μ· §¤μ ³¥´¥¥ ¢Ò-
· ¦¥´Ò ÔËË¥±ÉÒ ¤¥£· ¤ Í¨¨ ³ É¥·¨ ²  ¶·μ¤Ê±Í¨¨; ´¥μ¡Ìμ¤¨³ Ö ¤μ§  μ¶·¥¤¥²Ö¥É¸Ö ¢¸¥£μ
²¨ÏÓ ´¥¸±μ²Ó±¨³¨ ¶ · ³¥É· ³¨ Ê¸±μ·¨É¥²Ö: Ô´¥·£¨¥°, Éμ±μ³, Ï¨·¨´μ° · §¢¥·É±¨ ¶ÊÎ± ;
´¥É ´¥μ¡Ìμ¤¨³μ¸É¨ ¢ ®¶¥·¥§ ·Ö¤±¥¯ ¨¸ÉμÎ´¨± : Ê¸±μ·¨É¥²Ó · ¡μÉ ¥É ¤¥¸ÖÉ±¨ ÉÒ¸ÖÎ Î -
¸μ¢ ¡¥§ ÊÌÊ¤Ï¥´¨Ö ¶ · ³¥É·μ¢; ¡¥§μ¶ ¸´μ¸ÉÓ: ¶·¨ ¢Ò±²ÕÎ¥´¨¨ Ê¸±μ·¨É¥²Ö ± ±μ¥-²¨¡μ
¨§²ÊÎ¥´¨¥ ¶μ²´μ¸ÉÓÕ μÉ¸ÊÉ¸É¢Ê¥É.

3. �‹…Š’�����Ÿ ������’Š� �ˆ™…‚›• ���„“Š’�‚

‚ ¶μ¸²¥¤´¨¥ £μ¤Ò ³´μ£¨¥ ¸É· ´Ò ¶μ³¨³μ ¸É¥·¨²¨§ Í¨¨ · §¢¨¢ ÕÉ ¶·¨³¥´¥´¨¥ ²ÊÎ¥-
¢ÒÌ É¥Ì´μ²μ£¨° ¢ ¶·μ³ÒÏ²¥´´μ¸É¨ ¤²Ö ¶ ¸É¥·¨§ Í¨¨ ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢. �¤´ ±μ ¶·¨
ÔÉμ³ ¢μ§´¨± ÕÉ ¤¢¥ ¶·μ¡²¥³Ò.

1. �·μ´¨± ÕÐ Ö ¸¶μ¸μ¡´μ¸ÉÓ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¸· ¢´¨É¥²Ó´μ ³ ² , ÎÉμ ¸É ¢¨É μ£· -
´¨Î¥´¨Ö ´  μ¡Ñ¥³ μ¡²ÊÎ ¥³μ£μ ³ É¥·¨ ² .

‚ ·Ö¤¥ ¸²ÊÎ ¥¢ ³μ¦¥É μ± § ÉÓ¸Ö ´¥μ¡Ìμ¤¨³μ° μ¡· ¡μÉ±  ¶·μ¤Ê±Éμ¢ ¶¨É ´¨Ö ¸μ ¸²μ¦-
´μ° £¥μ³¥É·¨¥° ¨ ¡μ²ÓÏμ° ³ ¸¸μ¢μ° Éμ²Ð¨´μ° (20 £/¸³2 ¨ ¡μ²¥¥). „²Ö É ±μ° μ¡· ¡μÉ±¨
¨¸¶μ²Ó§μ¢ ´¨¥ Ê¸±μ·¥´´ÒÌ Ô²¥±É·μ´μ¢ ´¥ÔËË¥±É¨¢´μ (¨Ì ¶·μ´¨± ÕÐ Ö ¸¶μ¸μ¡´μ¸ÉÓ ¸μ-
¸É ¢²Ö¥É ¢¥²¨Î¨´Ê ¶μ·Ö¤±  4 £/¸³2 ¶·¨ ¤¢Ê¸Éμ·μ´´¥³ μ¡²ÊÎ¥´¨¨ ¨ Ô´¥·£¨¨ 5 ŒÔ‚).

2. ‘μ£² ¸´μ ·¥±μ³¥´¤ Í¨¨ Œ�ƒ�’�, Ô´¥·£¨Ö Ê¸±μ·¨É¥²¥° Ô²¥±É·μ´μ¢ ´¥ ¤μ²¦´  ¶·¥-
¢ÒÏ ÉÓ 10 ŒÔ‚ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Ô²¥±É·μ´μ¢ ¨ 5 ŒÔ‚ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Éμ·³μ§´μ£μ
¨§²ÊÎ¥´¨Ö (7,5 ŒÔ‚ ¢ ‘˜�).

� §Ê³´Ò³ ¢ÒÌμ¤μ³ ¨§ ¤ ´´μ° ¸¨ÉÊ Í¨¨ Ö¢²Ö¥É¸Ö ¨¸¶μ²Ó§μ¢ ´¨¥ ¤²Ö ¶ ¸É¥·¨§ Í¨¨
¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ ¶·μ³ÒÏ²¥´´ÒÌ Ê¸±μ·¨É¥²¥° ¸¥·¨¨ ˆ‹“, ¸¶μ¸μ¡´ÒÌ · ¡μÉ ÉÓ ± ± ¢
·¥¦¨³¥ Ô²¥±É·μ´´μ° μ¡· ¡μÉ±¨ ¶·μ¤Ê±Í¨¨, É ± ¨ ¢ ·¥¦¨³¥ £¥´¥· Í¨¨ Éμ·³μ§´μ£μ £ ³³ -
¨§²ÊÎ¥´¨Ö ¸ ¶·μ´¨± ÕÐ¥° ¸¶μ¸μ¡´μ¸ÉÓÕ ¤μ 40 £/¸³2 ¶·¨ ¤¢Ê¸Éμ·μ´´¥³ μ¡²ÊÎ¥´¨¨. �Éμ
¶μ§¢μ²Ö¥É ¶¥·¥±·Ò¢ ÉÓ ¢¥¸Ó ¸¶¥±É· μ¡· ¡ ÉÒ¢ ¥³μ° ¶¨Ð¥¢μ° ¶·μ¤Ê±Í¨¨ Å ¨¸¶μ²Ó§μ¢ ÉÓ
¤²Ö ¶ ¸É¥·¨§ Í¨¨ ´ ·Ö¤Ê ¸ Ô²¥±É·μ´ ³¨ Éμ·³μ§´μ¥ £ ³³ -¨§²ÊÎ¥´¨¥, £¥´¥·¨·Ê¥³μ¥ ¶·¨
±μ´¢¥·¸¨¨ ¶ÊÎ±  Ê¸±μ·¥´´ÒÌ Ô²¥±É·μ´μ¢. �·μ¨§¢μ¤¨É¥²Ó´μ¸ÉÓ Ê¸±μ·¨É¥²Ö ¶·¨ · ¡μÉ¥ ¢
£ ³³ -³μ¤¥ ³μ¦¥É ¸μ¸É ¢¨ÉÓ ¤μ 300 ±£/Î (¶·¨ ¤μ§¥ 10 ±ƒ·). �¥·¥¢μ¤ Ê¸±μ·¨É¥²Ö ¨§ ·¥¦¨³ 
£¥´¥· Í¨¨ Ô²¥±É·μ´´μ£μ ¶ÊÎ±  ¢ ·¥¦¨³ £¥´¥· Í¨¨ Éμ·³μ§´μ£μ ¨§²ÊÎ¥´¨Ö § ´¨³ ¥É ´¥
¡μ²¥¥ 10 ³¨´. �ÉμÉ ¶·¨¥³ §´ Î¨É¥²Ó´μ · ¸Ï¨·Ö¥É  ¸¸μ·É¨³¥´É ¸É¥·¨²¨§Ê¥³ÒÌ ¨§¤¥²¨°.

�¡· ¡μÉ±  ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ ¶·¨ ¶μ³μÐ¨ Ê¸±μ·¨É¥²¥° ˆ‹“ ¨³¥¥É ·Ö¤ ¶μ²μ¦¨É¥²Ó-
´ÒÌ ÔËË¥±Éμ¢: Ê³¥´ÓÏ¥´¨¥ ¡μ²¥§´¥É¢μ·´ÒÌ ³¨±·μμ·£ ´¨§³μ¢ (¸ ²Ó³μ´¥²² , E.coli ¨ ¤·.);
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Ê¢¥²¨Î¥´¨¥ ¢·¥³¥´¨ Ì· ´¥´¨Ö ¶·μ¤Ê±É ; Ê´¨ÎÉμ¦¥´¨¥ ´ ¸¥±μ³ÒÌ; Ê¢¥²¨Î¥´¨¥ ±μ²¨Î¥¸É¢ 
¶μÉ·¥¡²Ö¥³ÒÌ ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ §  ¸Î¥É Ê¢¥²¨Î¥´´ÒÌ ¸·μ±μ¢ Ì· ´¥´¨Ö (¨³¶μ·Éμ§ ³¥-
Ð¥´¨¥); Ê¤¥Ï¥¢²¥´¨¥ ¶ ¸É¥·¨§ Í¨¨ ¶·μ¤Ê±Éμ¢ ¶μ ¸· ¢´¥´¨Õ ¸ É· ¤¨Í¨μ´´Ò³¨ ³¥Éμ¤ ³¨
(´ ¶·¨³¥·, ¢μ§³μ¦´μ¸ÉÓ ¶·μ¨§¢μ¤¸É¢  ÉÊÏ¥´±¨ ¨ ±μ´¸¥·¢μ¢ ¢ ¶² ¸É¨±μ¢μ° Ê¶ ±μ¢±¥);
Ê²ÊÎÏ¥´¨¥ §¤μ·μ¢ÓÖ ´ ¸¥²¥´¨Ö ¨ Ê³¥´ÓÏ¥´¨¥ ´¥É·Ê¤μ¸¶μ¸μ¡´μ¸É¨ §  ¸Î¥É ¶μÉ·¥¡²¥´¨Ö
¡μ²¥¥ ± Î¥¸É¢¥´´ÒÌ ¶·μ¤Ê±Éμ¢ ¶¨É ´¨Ö.

Œ¥¦¤Ê´ ·μ¤´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö ¶μ± §Ò¢ ÕÉ, ÎÉμ ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö μ±μ²μ 40 % ¶¨-
Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ ¢Ò¡· ¸Ò¢ ¥É¸Ö ¶μ±Ê¶ É¥²Ö³¨ ²¨¡μ Éμ·£μ¢Ò³¨ ¸¥ÉÖ³¨ ¨§-§  ¨¸É¥Î¥´¨Ö
¨Ì ¸·μ±  £μ¤´μ¸É¨. � ¸É¥·¨§ Í¨Ö ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢ £ ³³ -¨§²ÊÎ¥´¨¥³, £¥´¥·¨·Ê¥³Ò³
±μ´¢¥·Éμ·μ³ Ê¸±μ·¨É¥²¥° Ô²¥±É·μ´μ¢ ˆ‹“ [4], ¶μ³μ¦¥É §´ Î¨É¥²Ó´μ ¸μ±· É¨ÉÓ ÔÉ¨ ¶μ-
É¥·¨. �·¨ ÔÉμ³ ¢ ¦´μ ÊÎ¥¸ÉÓ ¢²¨Ö´¨¥ ¤ ´´μ£μ ¨§²ÊÎ¥´¨Ö ´  ¸¢μ°¸É¢  ¶·μ¤Ê±Éμ¢ ¶¨É ´¨Ö.
‚ 1980 £. μ¡Ñ¥¤¨´¥´´Ò° ±μ³¨É¥É Ô±¸¶¥·Éμ¢ (”��, Œ�ƒ�’� ¨ ‚�‡) · ¸¸³μÉ·¥² ¤ ´´Ò¥
³¥¦¤Ê´ ·μ¤´μ£μ ¶·μ¥±É  ¶μ ¨¸¸²¥¤μ¢ ´¨Õ Éμ±¸¨Î´μ¸É¨ μ¡²ÊÎ¥´´ÒÌ ¶¨Ð¥¢ÒÌ ¶·μ¤Ê±Éμ¢
¨ § ±²ÕÎ¨², ÎÉμ μ´¨ ´¥ ¡μ²¥¥ ¢·¥¤´Ò, Î¥³ μ¡ÒÎ´Ò¥ ¶¨Ð¥¢Ò¥ ¶·μ¤Ê±ÉÒ, ¸μ¤¥·¦ Ð¨¥
¢ ´¥Ê²μ¢¨³μ ³ ²ÒÌ ±μ²¨Î¥¸É¢ Ì ³ÊÉ £¥´Ò, ¶·¨ ¤μ§¥ μ¡²ÊÎ¥´¨Ö ´¥ ¡μ²¥¥ 10 ±ƒ·. �·¨
ÔÉμ³ ¤μ§Ò, ´¥μ¡Ìμ¤¨³Ò¥ ¤²Ö ¶ ¸É¥·¨§ Í¨¨ ¶·μ¤Ê±Éμ¢ ¶¨É ´¨Ö, ± ± ¶· ¢¨²μ, ¸μ¸É ¢²ÖÕÉ
¥¤¨´¨ÍÒ ±¨²μ£·Ô°.

‡�Š‹
—…�ˆ…

“¸±μ·¨É¥²¨ ˆ‹“ μ¶É¨³ ²Ó´μ ¶μ¤Ìμ¤ÖÉ ¤²Ö ¨¸¶μ²Ó§μ¢ ´¨Ö ¢ ± Î¥¸É¢¥ Ê´¨¢¥·¸ ²Ó´ÒÌ
¸É¥·¨²¨§ Í¨μ´´ÒÌ ±μ³¶²¥±¸μ¢. ˆŸ” ¨³¥¥É ²¨Í¥´§¨Õ ´  · §· ¡μÉ±Ê ¨ ¶·μ¨§¢μ¤¸É¢μ Ê¸±μ-
·¨É¥²¥°. � §· ¡μÉ ´Ò É¥Ì´μ²μ£¨¨ ¸É¥·¨²¨§ Í¨¨ · §²¨Î´ÒÌ ¢¨¤μ¢ ¶·μ¤Ê±Í¨¨. �¤´¨³¨ ¨§
¶μ¸²¥¤´¨Ì ¢¢¥¤¥´´ÒÌ ¢ Ô±¸¶²Ê É Í¨Õ Ê¸É ´μ¢μ± ¤²Ö · ¤¨ Í¨μ´´μ° ¸É¥·¨²¨§ Í¨¨ Ö¢²Ö-
ÕÉ¸Ö Ê¸±μ·¨É¥²Ó ˆ‹“-10 ¤²Ö �� ®� ·± Ö¤¥·´ÒÌ É¥Ì´μ²μ£¨°¯ (ŠÊ·Î Éμ¢, Š § Ì¸É ´) ¨
Ê¸±μ·¨É¥²Ó ˆ‹“-14 ¤²Ö ”Œ	– ¨³.�.ˆ. 	Ê·´ §Ö´  (Œμ¸±¢ ).

ˆ¸¸²¥¤μ¢ ´¨¥ · ¸¶·¥¤¥²¥´¨Ö ¶μ£²μÐ¥´´μ° ¤μ§Ò ¶μ £²Ê¡¨´¥ ¢¥Ð¥¸É¢  (· §¤. 2) ¡Ò²μ
¢Ò¶μ²´¥´μ §  ¸Î¥É £· ´É  �μ¸¸¨°¸±μ£μ ´ ÊÎ´μ£μ Ëμ´¤  (¶·μ¥±É º14-50-00080).
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