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

‚μ¶·μ¸Ò ¸μμÉ´μÏ¥´¨Ö ³¥¦¤Ê ´μ·³¨·Ê¥³Ò³¨ ¨ μ¶¥· Í¨μ´´Ò³¨ ¢¥²¨Î¨´ ³¨ ¢ ¤μ§¨³¥É·¨¨ ¨μ-
´¨§¨·ÊÕÐ¥£μ ¨§²ÊÎ¥´¨Ö ¤μ ¸¨Ì ¶μ· μ¸É ÕÉ¸Ö ¢ ¸Ë¥·¥ ¢´¨³ ´¨Ö ¸¶¥Í¨ ²¨¸Éμ¢. „²Ö ¶· ±É¨±¨ · ¤¨-
 Í¨μ´´μ£μ ±μ´É·μ²Ö ¢ �ˆŸˆ ¢ ¸¢Ö§¨ ¸ μÎ¥´Ó ¡μ²ÓÏ¨³ · §´μμ¡· §¨¥³ ¶μ²¥° ´¥°É·μ´μ¢ ´  Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢± Ì  ±ÉÊ ²¥´ ¢μ¶·μ¸ μ Éμ³, ¢¸¥£¤  ²¨  ³¡¨¥´É´ Ö ¤μ§  ´¥°É·μ´μ¢ Ö¢²Ö¥É¸Ö
±μ´¸¥·¢ É¨¢´μ° μÍ¥´±μ° ÔËË¥±É¨¢´μ° ¤μ§Ò, ¢ É¥·³¨´ Ì ±μÉμ·μ° Ê¸É ´ ¢²¨¢ ÕÉ¸Ö ¤μ§μ¢Ò¥ ¶·¥-
¤¥²Ò. ‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¨¸¸²¥¤Ê¥É¸Ö ¸μμÉ´μÏ¥´¨¥ ³¥¦¤Ê · ¸Î¥É´Ò³¨ §´ Î¥´¨Ö³¨ ÔËË¥±É¨¢´μ°
¨  ³¡¨¥´É´μ° ¤μ§ ´¥°É·μ´μ¢, ¶μ²ÊÎ¥´´Ò³¨ ´  μ¸´μ¢¥ ¶·¥¤¸É ¢¨É¥²Ó´μ£μ ´ ¡μ·  ¸¶¥±É·μ¢ ´¥°É·μ-
´μ¢, ¨§³¥·¥´´ÒÌ ¢ �ˆŸˆ ¸ ¶μ³μÐÓÕ ³´μ£μ¸Ë¥·´μ£μ ¸¶¥±É·μ³¥É·  ´¥°É·μ´μ¢. �μ± § ´μ, ÎÉμ ¢
®¦¥¸É±¨Ì¯ ¶μ²ÖÌ ´¥°É·μ´μ¢ ¨§³¥·¥´¨¥  ³¡¨¥´É´μ° ¤μ§Ò ´¥°É·μ´μ¢ ´¥ ³μ¦¥É ¸²Ê¦¨ÉÓ ±·¨É¥·¨¥³
¤²Ö ¶μ¤É¢¥·¦¤¥´¨Ö ¸μ¡²Õ¤¥´¨Ö Ê¸É ´μ¢²¥´´ÒÌ ¤μ§μ¢ÒÌ ¶·¥¤¥²μ¢.

The radiation ˇelds at the JINR nuclear facilities are various and variable. Therefore, for the
JINR radiation control practice the question about correlation between effective and ambient doses of
neutrons is very important. The ambient dose has to be conservative estimation of the effective dose for
all neutron ˇelds. Ten neutron spectra in widest energy range (measured by a multisphere spectrometer)
were selected for the numerical comparison of ambient and effective doses. It was shown that in ©hardª
neutron ˇelds the measurement of ambient doses by the dosimeters cannot ensure the rationing dose
limit declared in the term of effective dose.

PACS: 87.55.dk

„²Ö Í¥²¥° ´μ·³¨·μ¢ ´¨Ö μ¡²ÊÎ¥´¨Ö ²Õ¤¥° ¸ÊÐ¥¸É¢Ê¥É ¶μ´ÖÉ¨¥ ÔËË¥±É¨¢´μ° Ô±¢¨-
¢ ²¥´É´μ° ¤μ§Ò (E). �´  ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö μÍ¥´±¨ ¶μ²ÊÎ¥´´μ° Î¥²μ¢¥±μ³ ¤μ§Ò ¨ ¶μ¤-
É¢¥·¦¤¥´¨Ö ¸μ¡²Õ¤¥´¨Ö Ê¸É ´μ¢²¥´´ÒÌ ¶·¥¤¥²μ¢ ¤μ§,   É ±¦¥ ¤²Ö ¶·μ£´μ§¨·μ¢ ´¨Ö ¤μ-
§μ¢μ° ´ £·Ê§±¨ ¶·¨ ¶² ´¨·μ¢ ´¨¨ · ¡μÉÒ. �μ´ÖÉ¨¥ ÔËË¥±É¨¢´μ° ¤μ§Ò ¡Ò²μ ¢¢¥¤¥´μ ¤²Ö
μÍ¥´±¨ ·¨¸±  μÉ¤ ²¥´´ÒÌ ¸ÉμÌ ¸É¨Î¥¸±¨Ì ÔËË¥±Éμ¢ Ê ¶¥·¸μ´ ²  ¨ ´ ¸¥²¥´¨Ö ¶·¨ μ¡²ÊÎ¥-
´¨¨ ³ ²Ò³¨ ¤μ§ ³¨. E ¥¸ÉÓ · ¸Î¥É´ Ö ¤μ§  ´¥ ¤²Ö ¨´¤¨¢¨¤ÊÊ³ ,   ¤²Ö Ê¸²μ¢´μ£μ Î¥²μ¢¥± 
¶·¨ § ¤ ´´ÒÌ Ê¸²μ¢¨ÖÌ μ¡²ÊÎ¥´¨Ö. 	  ¶· ±É¨±¥ E ´¥ Ö¢²Ö¥É¸Ö ¨§³¥·¨³μ° ¢¥²¨Î¨´μ°
(± ± ¨ Ô±¢¨¢ ²¥´É´ Ö ¤μ§ ) ¨ ´¥ ³μ¦¥É ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¶·¨ · ¤¨ Í¨μ´´μ³ ±μ´É·μ²¥ ¸
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¶μ³μÐÓÕ ¤μ§¨³¥É·μ¢. „²Ö ±μ´¸¥·¢ É¨¢´μ° (§ ¢ÒÏ¥´´μ°) μÍ¥´±¨ ÔËË¥±É¨¢´μ° ¤μ§Ò E
¨¸¶μ²Ó§ÊÕÉ¸Ö μ¶¥· Í¨μ´´Ò¥ ¢¥²¨Î¨´Ò, ±μÉμ·Ò¥ μ¤´μ§´ Î´μ μ¶·¥¤¥²ÖÕÉ¸Ö Î¥·¥§ Ë¨§¨Î¥-
¸±¨¥ Ì · ±É¥·¨¸É¨±¨ ¶μ²Ö ¨§²ÊÎ¥´¨Ö ¢ ÉμÎ±¥ ¨§³¥·¥´¨Ö ¨ ³ ±¸¨³ ²Ó´μ ¶·¨¡²¨¦¥´Ò ±
´μ·³¨·Ê¥³Ò³ ¢¥²¨Î¨´ ³ (´μ ¸ ´¥±μÉμ·Ò³ § ¶ ¸μ³).

�¸´μ¢´μ° μ¶¥· Í¨μ´´μ° ¢¥²¨Î¨´μ° Ö¢²Ö¥É¸Ö  ³¡¨¥´É´Ò° Ô±¢¨¢ ²¥´É ¤μ§Ò ( ³¡¨-
¥´É´ Ö ¤μ§ ). �³¡¨¥´É´Ò° Ô±¢¨¢ ²¥´É ¤μ§Ò H∗(d) Å Ô±¢¨¢ ²¥´É ¤μ§Ò, ±μÉμ·Ò° ¸μ§¤ -
¥É¸Ö ¢ Ï ·μ¢μ³ Ë ´Éμ³¥ ŒŠ�… ¨§ É± ´¥Ô±¢¨¢ ²¥´É´μ£μ ¢¥Ð¥¸É¢  ¤¨ ³¥É·μ³ 30 ¸³ ´ 
£²Ê¡¨´¥ d (³³) μÉ ¶μ¢¥·Ì´μ¸É¨ ¶μ ¤¨ ³¥É·Ê, ¶ · ²²¥²Ó´μ³Ê ´ ¶· ¢²¥´¨Õ ¨§²ÊÎ¥´¨Ö, ¢
¶μ²¥ ¨§²ÊÎ¥´¨Ö, ¨¤¥´É¨Î´μ³ · ¸¸³ É·¨¢ ¥³μ³Ê ¶μ ¸μ¸É ¢Ê, Ë²Õ¥´¸Ê ¨ Ô´¥·£¥É¨Î¥¸±μ³Ê
· ¸¶·¥¤¥²¥´¨Õ, ´μ ³μ´μ´ ¶· ¢²¥´´μ³ ¨ μ¤´μ·μ¤´μ³, É. ¥.  ³¡¨¥´É´Ò° Ô±¢¨¢ ²¥´É ¤μ§Ò
H∗(d) Å ÔÉμ ¤μ§ , ±μÉμ·ÊÕ ¶μ²ÊÎ¨² ¡Ò Î¥²μ¢¥±, ¥¸²¨ ¡Ò μ´ ´ Ìμ¤¨²¸Ö ¢ Éμ³ ³¥¸É¥,
£¤¥ ¶·μ¢μ¤¨É¸Ö ¨§³¥·¥´¨¥ ¤μ§¨³¥É·μ³. …¤¨´¨Í   ³¡¨¥´É´μ° ¤μ§Ò, ± ± ¨ ÔËË¥±É¨¢´μ°
¤μ§Ò, Å §¨¢¥·É (‡¢). ’¨¶¨Î´Ò³ §´ Î¥´¨¥³ d ¤²Ö ¶·μ´¨± ÕÐ¥£μ ¨§²ÊÎ¥´¨Ö (¢ Î ¸É´μ¸É¨
´¥°É·μ´μ¢) Ö¢²Ö¥É¸Ö 10 ³³. ’ ± Ö  ³¡¨¥´É´ Ö ¤μ§  μ¡μ§´ Î ¥É¸Ö H∗(10) ¨ ¸²Ê¦¨É ¤²Ö
±μ´É·μ²Ö ÔËË¥±É¨¢´μ° ¤μ§Ò ¸ ¶μ³μÐÓÕ ¸É Í¨μ´ ·´μ£μ (§μ´´μ£μ) ¨ μ¶¥· É¨¢´μ£μ ¤μ§¨-
³¥É·¨Î¥¸±μ£μ ±μ´É·μ²Ö. �³¡¨¥´É´ Ö ¤μ§  Ö¢²Ö¥É¸Ö, ¢ ¶·¨´Í¨¶¥, ¨§³¥·¨³μ°, ¨ ¤μ§¨³¥É·Ò
¨§²ÊÎ¥´¨° μÉ± ²¨¡·μ¢ ´Ò ¢ ¥¤¨´¨Í Ì ¨§³¥·¥´¨Ö H∗(10).

‚ �μ¸¸¨¨ Ô´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ÔËË¥±É¨¢´μ° ¤μ§Ò ´¥°É·μ´μ¢ E ´  ¥¤¨´¨Î-
´Ò° Ë²Õ¥´¸ (Ê¤¥²Ó´μ° ¤μ§Ò) μ¶·¥¤¥²¥´  ¢ ®	μ·³ Ì · ¤¨ Í¨μ´´μ° ¡¥§μ¶ ¸´μ¸É¨ (	��-
99/2009)¯ [1] ¤²Ö ¤¢ÊÌ £¥μ³¥É·¨° μ¡²ÊÎ¥´¨Ö Î¥²μ¢¥±  Å ¨§μÉ·μ¶´μ£μ (ˆ‡�) ¨ ¶¥·¥¤´¥-
§ ¤´¥£μ (�‡), ¶μ¸±μ²Ó±Ê §´ Î¥´¨¥ E ¸¨²Ó´μ § ¢¨¸¨É μÉ Ê£²μ¢μ£μ · ¸¶·¥¤¥²¥´¨Ö ¶ ¤ ÕÐ¥£μ
´  Î¥²μ¢¥±  ¨§²ÊÎ¥´¨Ö. ‡´ Î¥´¨Ö Ê¤¥²Ó´μ° E ¨§ 	��-99/2009 ¸μ¢¶ ¤ ÕÉ ¸μ §´ Î¥´¨Ö³¨,
¶·¥¤²μ¦¥´´Ò³¨ Œ¥¦¤Ê´ ·μ¤´μ° ±μ³¨¸¸¨¥° ¶μ · ¤¨μ²μ£¨Î¥¸±μ° § Ð¨É¥ (ŒŠ�‡, ®�Ê-
¡²¨± Í¨Ö 74¯ [2]) ¢ 1997 £. ¨ ¶μ¤É¢¥·¦¤¥´´Ò³¨ ¢ ®�Ê¡²¨± Í¨¨ 119¯ ¢ 2012 £. [3].
‚ ¶Ê¡²¨± Í¨ÖÌ ŒŠ�‡ §´ Î¥´¨Ö ÔËË¥±É¨¢´μ° ¤μ§Ò ¤²Ö ¸²ÊÎ Ö �‡-μ¡²ÊÎ¥´¨Ö Î¥²μ¢¥± 
¤¥±² ·¨·μ¢ ´Ò ¤μ Ô´¥·£¨¨ 180 ŒÔ‚,   ¤²Ö ¸²ÊÎ Ö ˆ‡�-μ¡²ÊÎ¥´¨Ö Å ¤μ Ô´¥·£¨¨ 20 ŒÔ‚.
Š ¸μ¦ ²¥´¨Õ, ¢¥·Ì´ÖÖ Ô´¥·£¥É¨Î¥¸± Ö £· ´¨Í  ¤¥±² ·¨·Ê¥³μ° ¢ 	��-99/2009 § ¢¨¸¨³μ-
¸É¨ ± ± ¤²Ö ¸²ÊÎ Ö ˆ‡�-, É ± ¨ ¤²Ö �‡-μ¡²ÊÎ¥´¨Ö ¸μ¸É ¢²Ö¥É ²¨ÏÓ 20 ŒÔ‚, ¢ Éμ ¢·¥³Ö
± ± ´  Ê¸±μ·¨É¥²ÖÌ ¸¶¥±É·Ò ´¥°É·μ´μ¢ ³μ£ÊÉ ¶·μ¸É¨· ÉÓ¸Ö ¤μ £μ· §¤μ ¡μ²ÓÏ¨Ì §´ Î¥-
´¨° Ô´¥·£¨¨. �³¡¨¥´É´ Ö ¤μ§  ´¥°É·μ´μ¢ ¢ ®�Ê¡²¨± Í¨¨ 74¯ ŒŠ�‡ ¤¥±² ·¨·μ¢ ´  ¤μ
Ô´¥·£¨¨ 201 ŒÔ‚, ÎÉμ Éμ¦¥ ´¥¤μ¸É ÉμÎ´μ. ‡´ Î¥´¨Ö Ê¤¥²Ó´ÒÌ E ¨ H∗(10) ¤²Ö ´¥°É·μ-
´μ¢ ¸ Ô´¥·£¨Ö³¨ ¤μ 1 ƒÔ‚ ¶·¨¢¥¤¥´Ò ¢ · ¡μÉ¥ [4]. ‚¸¥ Ê± § ´´Ò¥ ¢ÒÏ¥ Ô´¥·£¥É¨Î¥¸±¨¥
§ ¢¨¸¨³μ¸É¨ Ê¤¥²Ó´ÒÌ ¤μ§ ¶·¥¤¸É ¢²¥´Ò ´  ·¨¸. 1.

Ÿ¤¥·´μ-Ë¨§¨Î¥¸±¨¥ Ê¸É ´μ¢±¨ �ˆŸˆ (Ê¸±μ·¨É¥²¨ · §´ÒÌ É¨¶μ¢ ¨ ¨³¶Ê²Ó¸´Ò° ·¥-
 ±Éμ· ´  ¡Ò¸É·ÒÌ ´¥°É·μ´ Ì) £¥´¥·¨·ÊÕÉ ¶·¨ ¸¢μ¥° · ¡μÉ¥ ¶¥·¢¨Î´μ¥ ¨ ¢Éμ·¨Î´μ¥ ¨§-
²ÊÎ¥´¨¥ Ï¨·μ±μ£μ Ô´¥·£¥É¨Î¥¸±μ£μ ¤¨ ¶ §μ´  ¨ ¸²μ¦´μ£μ ±μ³¶μ´¥´É´μ£μ ¸μ¸É ¢ . „²Ö
Ê¸±μ·¨É¥²¥° Ì · ±É¥·´Ò §´ Î¨É¥²Ó´Ò¥ ¢ ·¨ Í¨¨ Ì · ±É¥·¨¸É¨± · ¤¨ Í¨μ´´ÒÌ ¶μ²¥°, ¨Ì
¨§³¥´¥´¨Ö ¢ ¶·μ¸É· ´¸É¢¥ ¨ ¢μ ¢·¥³¥´¨ ¨§-§  ¡μ²ÓÏμ£μ ±μ²¨Î¥¸É¢  · §²¨Î´ÒÌ ·¥¦¨³μ¢
· ¡μÉÒ Ê¸±μ·¨É¥²¥°, · §´μμ¡· §¨Ö ¨¸¶μ²Ó§Ê¥³ÒÌ ³¨Ï¥´¥°,   É ±¦¥ ¶¥·¥· ¸¶·¥¤¥²¥´¨Ö
¶μÉ¥·Ó ¶ÊÎ±μ¢ ¶·¨ ¢Ò¢μ¤¥ ¨ É· ´¸¶μ·É¨·μ¢±¥. �´¥·£¥É¨Î¥¸±¨° ¤¨ ¶ §μ´ ¶μ²¥° ¨§²ÊÎ¥-
´¨Ö ´  Ê¸±μ·¨É¥²ÖÌ ¢¥¸Ó³  Ï¨·μ± ¨ μ£· ´¨Î¨¢ ¥É¸Ö ¸¢¥·ÌÊ Ô´¥·£¨¥° Ê¸±μ·¥´´ÒÌ Î ¸É¨Í.
Šμ³¶μ´¥´É´Ò° ¸μ¸É ¢ ¶μ²¥° ¨§²ÊÎ¥´¨Ö · ¡μÉ ÕÐ¥£μ Ê¸±μ·¨É¥²Ö É ±¦¥ ³¥´Ö¥É¸Ö ¢ § -
¢¨¸¨³μ¸É¨ μÉ Ê¸²μ¢¨° ¨Ì Ëμ·³¨·μ¢ ´¨Ö ¨ ¢±²ÕÎ ¥É ¢ ¸¥¡Ö £ ³³ -±¢ ´ÉÒ, ´¥°É·μ´Ò
¨ · §²¨Î´Ò¥ § ·Ö¦¥´´Ò¥ Î ¸É¨ÍÒ. �¸´μ¢´Ò³ ¤μ§μμ¡· §ÊÕÐ¨³ ±μ³¶μ´¥´Éμ³ · ¤¨ Í¨¨
¶·¨ · ¡μÉ ÕÐ¨Ì Ê¸±μ·¨É¥²ÖÌ Ö¢²ÖÕÉ¸Ö ´¥°É·μ´Ò. �μ²Ö ¨§²ÊÎ¥´¨Ö ·¥ ±Éμ·  ¸μ¸ÉμÖÉ ¨§
´¥°É·μ´μ¢ Ï¨·μ±μ£μ ¸¶¥±É·  Ô´¥·£¨° ¨ £ ³³ -±¢ ´Éμ¢. ’ ±¨³ μ¡· §μ³, μ¸´μ¢´μ° μ¡Ñ¥³
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�¨¸. 1. �´¥·£¥É¨Î¥¸±¨¥ § ¢¨¸¨³μ¸É¨ Ê¤¥²Ó´μ° ÔËË¥±É¨¢´μ° ¤μ§Ò ´¥°É·μ´μ¢ ¤²Ö �‡- ¨ ˆ‡�-

μ¡²ÊÎ¥´¨Ö ¢ ¸μμÉ¢¥É¸É¢¨¨ ¸ ®�Ê¡²¨± Í¨¥° 74¯ ŒŠ�‡ ¨ 	��-99/2009,   É ±¦¥ Ô´¥·£¥É¨Î¥¸± Ö
§ ¢¨¸¨³μ¸ÉÓ  ³¡¨¥´É´μ° ¤μ§Ò ´¥°É·μ´μ¢ ¢ ®�Ê¡²¨± Í¨¨ 74¯ ŒŠ�‡

¸É Í¨μ´ ·´μ£μ ¨ μ¶¥· É¨¢´μ£μ ±μ´É·μ²Ö ´  Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢± Ì ¸¢Ö§ ´ ¸ ¨§-
³¥·¥´¨¥³ ¤μ§ ´¥°É·μ´μ¢ Ï¨·μ±μ£μ ¤¨ ¶ §μ´  Ô´¥·£¨°.

‚ § ¢¨¸¨³μ¸É¨ μÉ ·¥¦¨³  · ¡μÉÒ Ê¸É ´μ¢μ± ¨ ³¥Ì ´¨§³  Ëμ·³¨·μ¢ ´¨Ö ¶μ²Ö ¨§²ÊÎ¥-
´¨Ö ´¥¶μ¸·¥¤¸É¢¥´´μ §  § Ð¨Éμ° ¨²¨ ´  · ¸¸ÉμÖ´¨¨ μÉ Ê¸É ´μ¢μ± Ô´¥·£¥É¨Î¥¸±¨¥ ¸¶¥±É·Ò
´¥°É·μ´μ¢ ³μ£ÊÉ §´ Î¨É¥²Ó´μ · §²¨Î ÉÓ¸Ö. ’ ±, ´ ¶·¨³¥·, §  ¡μ±μ¢μ° § Ð¨Éμ° ± ´ ²μ¢
¶ÊÎ±μ¢ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨Ì Ê¸±μ·¨É¥²¥° (¨ É¥³ ¡μ²¥¥ §  ²μ¡μ¢μ° § Ð¨Éμ°) ¢ ¸¶¥±-
É· Ì ´¥°É·μ´μ¢ ³μ¦¥É ¶·¨¸ÊÉ¸É¢μ¢ ÉÓ ¡μ²ÓÏμ¥ Î¨¸²μ ´¥°É·μ´μ¢ ¢Ò¸μ±μ° Ô´¥·£¨¨ (É ±
´ §Ò¢ ¥³Ò¥ ®¦¥¸É±¨¥¯ ¸¶¥±É·Ò). ‚ Éμ ¦¥ ¢·¥³Ö ´  É¥Ì ¦¥ Ê¸±μ·¨É¥²ÖÌ ¢ £¥μ³¥É·¨ÖÌ,
¡²¨§±¨Ì ± ² ¡¨·¨´ÉÊ, ³μ£ÊÉ Ëμ·³¨·μ¢ ÉÓ¸Ö ¶μ²Ö ³´μ£μ±· É´μ · ¸¸¥Ö´´ÒÌ ´¥°É·μ´μ¢
´¨§±μ° Ô´¥·£¨¨. ‡  ¡μ±μ¢Ò³¨ § Ð¨É ³¨ Ê¸±μ·¨É¥²¥°, Ê¸±μ·ÖÕÐ¨Ì Î ¸É¨ÍÒ ¤μ ¸¢¥·Ì¢Ò-
¸μ±¨Ì Ô´¥·£¨°, ´¥°É·μ´μ¢ ¸ Ô´¥·£¨¥° ¡μ²¥¥ 500 ŒÔ‚ ¶· ±É¨Î¥¸±¨ ´¥É, ÎÉμ ¸¢Ö§ ´μ ¸
É¥³, ÎÉμ ¸·¥¤´¨¥ ¶μ¶¥·¥Î´Ò¥ ¨³¶Ê²Ó¸Ò ¢Éμ·¨Î´ÒÌ Î ¸É¨Í ¶μÎÉ¨ ¶¥·¥¸É ÕÉ · ¸É¨ ¶·¨
É ±¨Ì Ô´¥·£¨ÖÌ ¶¥·¢¨Î´ÒÌ Î ¸É¨Í. —¥É±μ° (Ëμ·³ ²Ó´μ°) £· ´¨ÍÒ ³¥¦¤Ê ®¦¥¸É±¨³¨¯ ¨
®³Ö£±¨³¨¯ ¸¶¥±É· ³¨ ´¥ ¸ÊÐ¥¸É¢Ê¥É, ´μ ³μ¦´μ ¨¸¶μ²Ó§μ¢ ÉÓ ¢ ± Î¥¸É¢¥ ±·¨É¥·¨Ö §´ Î¥-
´¨¥ ¸·¥¤´¥° Ô´¥·£¨¨ ´¥°É·μ´μ¢ ¢ ¸¶¥±É·¥ ¨²¨ μÉ´μÏ¥´¨¥ Ë²Õ¥´¸  ´¥°É·μ´μ¢ ¸ Ô´¥·£¨¥°
¡μ²¥¥ 20 ŒÔ‚ ± ¶μ²´μ³Ê Ë²Õ¥´¸Ê ´¥°É·μ´μ¢ (Φ>20/Φtot). �μ²Ö ´¥°É·μ´μ¢ ¸ Φ>20/Φtot

³¥´¥¥ 5 % μÉ´μ¸ÖÉ ± ®³Ö£±¨³¯, ¶μ²Ö ¸ ¡μ²¥¥ ¢Ò¸μ±¨³ μÉ´μÏ¥´¨¥³ Å ± ®¦¥¸É±¨³¯.
	  ¶· ±É¨±¥ ¤ ¦¥ ¢ ´ ¨¡μ²¥¥ ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ §  ²μ¡μ¢μ° § Ð¨Éμ° (²μ¢ÊÏ±μ° ¶ÊÎ± )
μÉ´μÏ¥´¨¥ Φ>20/Φtot ´¥ ¶·¥¢ÒÏ ¥É 40Ä50%.

ˆ§³¥·¥´¨Ö ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ Ï¨·μ±μ£μ Ô´¥·£¥É¨Î¥¸±μ£μ ¤¨ ¶ §μ´  ¢ · §²¨Î´ÒÌ
³¥¸É Ì ¨ ¶·¨ · §²¨Î´ÒÌ ·¥¦¨³ Ì · ¡μÉÒ Ê¸É ´μ¢μ± ¡Ò²¨ ¢Ò¶μ²´¥´Ò ¸ ¶μ³μÐÓÕ ³´μ-
£μ¸Ë¥·´μ£μ ¸¶¥±É·μ³¥É·  ´¥°É·μ´μ¢ (¸¶¥±É·μ³¥É·  �μ´´¥· ). „²Ö ¶μ¢ÒÏ¥´¨Ö ¨´Ëμ·³ -
É¨¢´μ¸É¨ ¸¶¥±É·μ³¥É·  ¢ μ¡² ¸É¨ ¢Ò¸μ±¨Ì Ô´¥·£¨° ´¥°É·μ´μ¢ ¨¸¶μ²Ó§μ¢ ²¨¸Ó Ê£²¥·μ¤-
´Ò¥  ±É¨¢ Í¨μ´´Ò¥ ¤¥É¥±Éμ·Ò. ‚ ¸¨²Ê Ï¨·μ±μ£μ ¤¨ ¶ §μ´  Ô´¥·£¨¨ ¸¶¥±É·Ò ´¥°É·μ´μ¢
Ê¤μ¡´μ ¶·¥¤¸É ¢²ÖÉÓ ¢ ¥¤¨´¨Í Ì ²¥É ·£¨¨ Φ(E)×E. �μ²´ Ö ¸¨¸É¥³ É¨§ Í¨Ö ¨§³¥·¥´´ÒÌ
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¢ �ˆŸˆ §  ³´μ£¨¥ £μ¤Ò ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ¢Ò¶μ²´¥´  ¢ · ¡μÉ¥ [5]. ”μ·³  ¸¶¥±É·μ¢
´¥°É·μ´μ¢ μ¶·¥¤¥²Ö¥É¸Ö Ë¨§¨±μ° ¶·μÍ¥¸¸μ¢ ¢§ ¨³μ¤¥°¸É¢¨Ö ´¥°É·μ´μ¢ · §´ÒÌ Ô´¥·£¨° ¸
¢¥Ð¥¸É¢μ³, ¶·¨Î¥³ ³¥Ì ´¨§³Ò ¢§ ¨³μ¤¥°¸É¢¨Ö · §²¨Î ÕÉ¸Ö μÎ¥´Ó ¸¨²Ó´μ,   ¢¥·μÖÉ´μ¸ÉÓ
¢§ ¨³μ¤¥°¸É¢¨Ö ´¥°É·μ´μ¢ ¸ ¢¥Ð¥¸É¢μ³ ·¥§±μ · ¸É¥É ¸ Ê³¥´ÓÏ¥´¨¥³ Ô´¥·£¨¨. ‚ ¸¶¥±É· Ì
(¢ · §´ÒÌ ¸μμÉ´μÏ¥´¨ÖÌ) ³μ£ÊÉ ¶·¨¸ÊÉ¸É¢μ¢ ÉÓ É¥¶²μ¢Ò¥ (10−8−10−7 ŒÔ‚), ¶·μ³¥¦Ê-
ÉμÎ´Ò¥, ¨¸¶ ·¨É¥²Ó´Ò¥ ´¥°É·μ´Ò (0,5Ä10 ŒÔ‚),   ¢ ®¦¥¸É±¨Ì¯ ¸¶¥±É· Ì ¶·μÖ¢²Ö¥É¸Ö
´ ±μ¶²¥´¨¥ ± ¸± ¤´ÒÌ (50Ä200 ŒÔ‚) ´¥°É·μ´μ¢.

„²Ö ¶·μ¢¥·±¨ ¸μμÉ´μÏ¥´¨Ö  ³¡¨¥´É´μ° ¨ ÔËË¥±É¨¢´μ° ¤μ§ ´¥°É·μ´μ¢ ¢ ¶μ²ÖÌ ¨§-
²ÊÎ¥´¨Ö Ê¸É ´μ¢μ± �ˆŸˆ ¡Ò²¨ μÉμ¡· ´Ò 10 ¸¶¥±É·μ¢, ¶·¥¤¸É ¢²ÖÕÐ¨Ì ¢¥¸Ó ¤¨ ¶ §μ´
¢ ·¨ ¡¥²Ó´μ¸É¨ ¶μ²¥° ´¥°É·μ´μ¢, μÉ ´ ¨¡μ²¥¥ ®³Ö£±¨Ì¯ ¤μ ¸ ³ÒÌ ®¦¥¸É±¨Ì¯. „²Ö ± -
¦¤μ£μ ¶μ²Ö ¡Ò² μÍ¥´¥´ ¶·¥¨³ÊÐ¥¸É¢¥´´Ò° ¢¨¤ μ¡²ÊÎ¥´¨Ö ¢ ´¨Ì ¶¥·¸μ´ ²  (�‡ ¨²¨
ˆ‡�). ‚ É ¡². 1 ¶·¨¢¥¤¥´μ ±· É±μ¥ μ¶¨¸ ´¨¥ Ê¸²μ¢¨° Ëμ·³¨·μ¢ ´¨Ö ± ¦¤μ£μ ¸¶¥±É· ,
¸·¥¤´ÖÖ Ô´¥·£¨Ö ´¥°É·μ´μ¢ ¨ Ê¸²μ¢¨Ö μ¡²ÊÎ¥´¨Ö ¶¥·¸μ´ ² . ‚¨¤ μÉμ¡· ´´ÒÌ ¸¶¥±É·μ¢ ¢
¥¤¨´¨Í Ì ²¥É ·£¨¨ Φ(E) × E ¶·¥¤¸É ¢²¥´ ´  ·¨¸. 2.

� ¸Î¥É ÔËË¥±É¨¢´ÒÌ ¤μ§ (¢ £¥μ³¥É·¨ÖÌ μ¡²ÊÎ¥´¨Ö ˆ‡� ¨ �‡) ¨  ³¡¨¥´É´ÒÌ ¤μ§
´¥°É·μ´μ¢ ¶·μ¨§¢μ¤¨²¸Ö ¶ÊÉ¥³ ¸¢¥·É±¨ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ Φ(E) ¸ ¸μμÉ¢¥É¸É¢ÊÕÐ¨³¨
Ô´¥·£¥É¨Î¥¸±¨³¨ § ¢¨¸¨³μ¸ÉÖ³¨ Ê¤¥²Ó´ÒÌ ¤μ§ (·¨¸. 1). �¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ÔËË¥±É¨¢´ÒÌ
¨  ³¡¨¥´É´ÒÌ ¤μ§ ´¥°É·μ´μ¢ ¶μ ¢¸¥³ ¤¥¸ÖÉ¨ μÉμ¡· ´´Ò³ ¸¶¥±É· ³ ¶·¨¢¥¤¥´Ò ¢ É ¡². 2.
’ ³ ¦¥ ¶·¥¤¸É ¢²¥´Ò μÉ´μÏ¥´¨Ö §´ Î¥´¨°  ³¡¨¥´É´μ° ¨ ÔËË¥±É¨¢´μ° ¤μ§ (H∗(10)/E).
�μ£·¥Ï´μ¸É¨ ¢μ¸¸É ´μ¢²¥´¨Ö ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ´¥ ÊÎ¨ÉÒ¢ ²¨¸Ó. ‚¨¤´μ, ÎÉμ ¤¨ ¶ §μ´
¨§³¥´¥´¨Ö ÔÉμ£μ μÉ´μÏ¥´¨Ö ¢ ¸¶¥±É· Ì ´¥°É·μ´μ¢ �ˆŸˆ ¢ ·Ó¨·Ê¥É¸Ö μÉ 2,84 ¤μ 0,8,

’ ¡²¨Í  1. • · ±É¥·¨¸É¨±¨ μÉμ¡· ´´ÒÌ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ´  Ê¸É ´μ¢± Ì �ˆŸˆ

Š· É±μ¥ μ¶¨¸ ´¨¥

„¨ ¶ §μ´
‘·¥¤´ÖÖ
Ô´¥·£¨Ö,

ŒÔ‚

Š² ¸¸
¸¶¥±É· 

�·¥¨³ÊÐ¥-
	μ³¥· Ê¸²μ¢¨° ¸É¢¥´´Ò¥
¸¶¥±É·  ¨§³¥·¥´¨Ö Ê¸²μ¢¨Ö

¸¶¥±É·  μ¡²ÊÎ¥´¨Ö

1 ” §μÉ·μ´ ‹Ÿ�, ² ¡¨·¨´É
¢ Íμ±μ²Ó´μ³ ÔÉ ¦¥ 10−8−20 1,16 · 10−3 ®ŒÖ£±¨°¯ ˆ‡�

2 Œ–400 ‹Ÿ�, §  ¤¢¥·ÓÕ „21 10−8−20 0,208 ®ŒÖ£±¨°¯ ˆ‡�

3 Œ–400 ‹Ÿ�, §  ¤¢¥·ÓÕ „20 10−8−20 0,304 ®ŒÖ£±¨°¯ ˆ‡�

4 ” §μÉ·μ´ ‹Ÿ�,
§  § Ð¨Éμ° ¸ ¶·μ¥³ ³¨ 10−8−60 0,431 ®ŒÖ£±¨°¯ ˆ‡�

5 ˆ��-2, ¶ÊÎμ± º 2 §  § Ð¨Éμ° 10−8−10 0,394 �·μ³¥¦ÊÉμÎ´Ò° ˆ‡�

6 ˆ¸ÉμÎ´¨± 252‘f ¢ ¶μ³¥Ð¥´¨¨ 10−8−10 0,871 �·μ³¥¦ÊÉμÎ´Ò° ˆ‡�

7 ” §μÉ·μ´ ‹Ÿ�, ¢ ¶·μ¸É¥´±¥ ³¥¦¤Ê
§ Ð¨Éμ° Ê¸±μ·¨É¥²Ö ¨ Ÿ‘	��� 10−8−500 12,1 ®†¥¸É±¨°¯ �‡

8 ” §μÉ·μ´ ‹Ÿ�, ´  μ¡¢ ²μ¢±¥
¸¥¢¥·´μ° ¸É¥´Ò ±μ·¶Ê¸  10−8−500 36,7 ®†¥¸É±¨°¯ �‡

9 ” §μÉ·μ´ ‹Ÿ�, §  § Ð¨É´μ°
¸É¥´μ° ² ¡μ· Éμ·¨¨ º2 10−8−500 73,8 ®†¥¸É±¨°¯ �‡

10 	Ê±²μÉ·μ´ ‹”‚�, ¡μ±μ¢ Ö § Ð¨É 
± ´ ²  ¶ÊÎ±  ¢ ±μ·¶Ê¸¥ º205 10−8−500 55,3 ®†¥¸É±¨°¯ �‡
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¶·¨Î¥³ ´ ¡²Õ¤ ¥É¸Ö Ö¢´ Ö ±μ·¥²²ÖÍ¨Ö ³¥¦¤Ê ¢¥²¨Î¨´μ° ÔÉμ£μ μÉ´μÏ¥´¨Ö ¨ ®¦¥¸É±μ-
¸ÉÓÕ¯ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢. ’μÉ Ë ±É, ÎÉμ ¤²Ö ®¦¥¸É±¨Ì¯ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ μÉ´μÏ¥´¨¥
¸É ´μ¢¨É¸Ö ³¥´ÓÏ¥ 1, μ§´ Î ¥É, ÎÉμ ¢ ÔÉ¨Ì ¶μ²ÖÌ  ³¡¨¥´É´ Ö ¤μ§  ´¥°É·μ´μ¢ Ê¦¥ ´¥
Ö¢²Ö¥É¸Ö ±μ´¸¥·¢ É¨¢´μ° μÍ¥´±μ° ÔËË¥±É¨¢´μ° ¤μ§Ò. ’ ±¨³ μ¡· §μ³, · ¤¨ Í¨μ´´Ò°
±μ´É·μ²Ó ¤μ§¨³¥É· ³¨, ¶μ± § ´¨Ö ±μÉμ·ÒÌ ¤¥±² ·¨·μ¢ ´Ò ¢ É¥·³¨´ Ì  ³¡¨¥´É´μ° ¤μ§Ò

�¨¸. 2. ‘¶¥±É·Ò ´¥°É·μ´μ¢ ¨§ É ¡². 1
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�¨¸. 2. �±μ´Î ´¨¥

’ ¡²¨Í  2. ‡´ Î¥´¨Ö ÔËË¥±É¨¢´μ° ¨  ³¡¨¥´É´μ° ¤μ§ ´¥°É·μ´μ¢, · ¸¸Î¨É ´´Ò¥ ¤²Ö ¸¶¥±É·μ¢
´  ·¨¸. 2

	μ³¥· � ¸Î¥É´ Ö ÔËË¥±É¨¢´ Ö � ¸Î¥É´ Ö ÔËË¥±É¨¢´ Ö � ¸Î¥É´ Ö  ³¡¨¥´É´ Ö
H∗(10)/E

¸¶¥±É·  ¤μ§  E (�‡), ¶‡¢ ¤μ§  E (ˆ‡�), ¶‡¢ ¤μ§  H∗(10), ¶‡¢

1 Å 1,85 · 107 2,62 · 107 1,42
2 Å 4,35 · 105 1,13 · 106 2,59
3 Å 1,14 · 102 2,70 · 102 2,37
4 Å 8,00 · 103 1,71 · 104 2,13
5 Å 4,26 · 104 1,21 · 105 2,84
6 Å 2,36 · 104 5,77 · 104 2,44
7 3,16 · 105 Å 3,12 · 105 0,99
8 7,29 · 105 Å 6,78 · 105 0,93
9 2,40 · 105 Å 1,92 · 105 0,80
10 1,20 · 104 Å 1,03 · 104 0,86

´¥°É·μ´μ¢, ´¥ ³μ¦¥É £ · ´É¨·μ¢ ´´μ μ¡¥¸¶¥Î¨ÉÓ ´¥¶·¥¢ÒÏ¥´¨¥ Ê¸É ´μ¢²¥´´ÒÌ ¢ É¥·³¨-
´ Ì ÔËË¥±É¨¢´μ° ¤μ§Ò ¶·¥¤¥²μ¢ ¤μ§ ¤²Ö ´ ¸¥²¥´¨Ö ¨ ¶¥·¸μ´ ² .

‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ÔÉ  ¶·μ¡²¥³  ¸¶¥Í¨Ë¨Î´  ²¨ÏÓ ¤²Ö ´ ÊÎ´ÒÌ Í¥´É·μ¢, μ¡² -
¤ ÕÐ¨Ì ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨³¨ Ê¸±μ·¨É¥²Ö³¨ Î ¸É¨Í. ‚Éμ· Ö Î ¸ÉÓ ÔÉμ° ¶·μ¡²¥³Ò ¸μ-
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�¨¸. 3. ”Ê´±Í¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¡²μ±  ¤¥É¥±É¨·μ¢ ´¨Ö ´¥°É·μ´μ¢ �„Š	-96

¸Éμ¨É ¢ Éμ³, ÎÉμ ¢ �μ¸¸¨¨ ²¨Í¥´§¨·μ¢ ´´Ò¥ ¸·¥¤¸É¢  · ¤¨ Í¨μ´´μ£μ ±μ´É·μ²Ö ´¥°É·μ´μ¢
μ¡² ¤ ÕÉ · ¡μÎ¨³ ¤¨ ¶ §μ´μ³ Ô´¥·£¨¨ ¤μ 20 ŒÔ‚, ÌμÉÖ, ¢ ¶·¨´Í¨¶¥, ÔÉ¨ ¶·¨¡μ·Ò μÎÊ¢-
¸É¢²¥´Ò ¨ ± ´¥°É·μ´ ³ ¡μ²¥¥ ¢Ò¸μ±¨Ì Ô´¥·£¨°. �μÔÉμ³Ê ¤ ´´Ò¥ ¤μ§¨³¥É·Ò ´¥ ¸¶μ¸μ¡´Ò
±μ··¥±É´μ ¨§³¥·¨ÉÓ ¤ ¦¥  ³¡¨¥´É´ÊÕ ¤μ§Ê ´¥°É·μ´μ¢ ¢ ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ ¸μ §´ Î¨É¥²Ó-
´Ò³ ¢±² ¤μ³ ¢Ò¸μ±μÔ´¥·£¥É¨Î¥¸±¨Ì ´¥°É·μ´μ¢.

„²Ö μÍ¥´±¨  ¤¥±¢ É´μ¸É¨ ¶μ± § ´¨° ¶·¨¡μ·μ¢ · ¤¨ Í¨μ´´μ£μ ±μ´É·μ²Ö (¢ É¥·³¨-
´ Ì  ³¡¨¥´É´μ° ¤μ§Ò) ¢ ¶μ²ÖÌ ´¥°É·μ´μ¢ Ö¤¥·´μ-Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢μ± �ˆŸˆ ¡Ò² ¢§ÖÉ
¡ §μ¢Ò° ¶·¨¡μ· μ¶¥· É¨¢´μ£μ ±μ´É·μ²Ö Å ¤μ§¨³¥É·-· ¤¨μ³¥É· „Š‘-96 ¸ ¡²μ±μ³ ¤¥-
É¥±É¨·μ¢ ´¨Ö ´¥°É·μ´μ¢ �„Š	-96. ‚ ¡²μ±¥ ¢ ± Î¥¸É¢¥ ¤¥É¥±Éμ·  ³¥¤²¥´´ÒÌ ´¥°É·μ-
´μ¢ ¨¸¶μ²Ó§Ê¥É¸Ö ¶·μ¶μ·Í¨μ´ ²Ó´Ò° 3	¥-¸Î¥ÉÎ¨±. ‚ · ¡μÉ¥ [6] ¶·¥¤¸É ¢²¥´  ËÊ´±Í¨Ö
ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¡²μ±  �„Š	-96, · ¸¸Î¨É ´´ Ö ¶μ ¶·μ£· ³³¥ É· ´¸¶μ·É  ¨§²ÊÎ¥´¨° ¢
¢¥Ð¥¸É¢¥ ³¥Éμ¤μ³ Œμ´É¥-Š ·²μ MCNP4A (·¨¸. 3).

�μ± § ´¨Ö ¤μ§¨³¥É· -· ¤¨μ³¥É·  ¢ μÉμ¡· ´´ÒÌ ¶μ²ÖÌ ´¥°É·μ´μ¢ (1Ä10) ¡Ò²¨ ¶μ²Ê-
Î¥´Ò ¶ÊÉ¥³ ¸¢¥·É±¨ Ô´¥·£¥É¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨ ¶·¨¡μ·  ¢ ¤¨ ¶ §μ´¥
μÉ 1 Ô‚ ¤μ 100 ŒÔ‚ ¸μ ¸¶¥±É· ³¨ ´¥°É·μ´μ¢. ‚´¥ ÔÉμ£μ ¤¨ ¶ §μ´  Ô´¥·£¨° ÎÊ¢¸É¢¨-
É¥²Ó´μ¸ÉÓ ¶·¨¡μ·  ¶·¨´¨³ ² ¸Ó · ¢´μ° ´Ê²Õ. �Éμ ´¥ ¢´μ¸¨É ¡μ²ÓÏ¨Ì ¨¸± ¦¥´¨° ¢

’ ¡²¨Í  3. ‘· ¢´¥´¨¥ ¶μ± § ´¨° ¤μ§¨³¥É· -· ¤¨μ³¥É·  „Š‘-96 ¸ ¡²μ±μ³ ¤¥É¥±É¨·μ¢ ´¨Ö ´¥°-
É·μ´μ¢ �„Š�-96 ¢ ¶μ²ÖÌ ´¥°É·μ´μ¢ 1Ä10 ¸  ³¡¨¥´É´μ° ¤μ§μ° ´¥°É·μ´μ¢

	μ³¥· „μ§  ¶μ „Š‘-96 � ¸Î¥É´ Ö  ³¡¨¥´É´ Ö �É´μÏ¥´¨¥ ¶μ± § ´¨°
¸¶¥±É·  ¸ ¡²μ±μ³ �„Š	-96, ¶‡¢ ¤μ§  H∗(10) ¶μ ¸¶¥±É·Ê, ¶‡¢ „Š‘-96 ±  ³¡¨¥´É´μ° ¤μ§¥

1 6,08 · 107 2,62 · 107 2,32
2 1,05 · 106 1,13 · 106 0,93
3 2,49 · 102 2,70 · 102 0,92
4 1,50 · 104 1,71 · 104 0,88
5 1,15 · 105 1,21 · 105 0,95
6 5,56 · 104 5,77 · 104 0,96
7 2,30 · 105 3,12 · 105 0,74
8 3,65 · 105 6,78 · 105 0,54
9 1,05 · 105 1,92 · 105 0,55
10 6,55 · 103 1,03 · 104 0,63
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·¥§Ê²ÓÉ ÉÒ ¸· ¢´¥´¨Ö, É ± ± ± ´¥°É·μ´Ò ¸ Ô´¥·£¨¥° ³¥´¥¥ 1 Ô‚ Ë ±É¨Î¥¸±¨ ´¥ ¤ ÕÉ
¢±² ¤  ¢ ¤μ§Ê,   ´¥°É·μ´μ¢ ¸ Ô´¥·£¨¥° ¡μ²¥¥ 100 ŒÔ‚ ¢¥¸Ó³  ³ ²μ ¤ ¦¥ ¢ ®¦¥¸É±¨Ì¯
¸¶¥±É· Ì. �¥§Ê²ÓÉ ÉÒ · ¸Î¥É  ¶·¥¤¸É ¢²¥´Ò ¢ É ¡². 3.

‚¨¤´μ, ÎÉμ ¨§³¥·¥´¨Ö  ³¡¨¥´É´μ° ¤μ§Ò ´¥°É·μ´μ¢ ¸ ¶μ³μÐÓÕ ¤ ´´μ£μ ¤μ§¨³¥É· -
· ¤¨μ³¥É·  ¤ ÕÉ § ´¨¦¥´´Ò¥ ·¥§Ê²ÓÉ ÉÒ ¶· ±É¨Î¥¸±¨ ¢μ ¢¸¥Ì μÉμ¡· ´´ÒÌ ¶μ²ÖÌ ´¥°-
É·μ´μ¢, ¶·¨Î¥³ ¢ ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ ¶μ± § ´¨Ö ¶·¨¡μ·  ¢ 1,5Ä2 · §  ³¥´ÓÏ¥ · ¸Î¥É´μ£μ
§´ Î¥´¨Ö  ³¡¨¥´É´μ° ¤μ§Ò. ’ ±¨³ μ¡· §μ³, ¶μ ·Ö¤Ê ¶·¨Î¨´ ¤μ§Ò ´¥°É·μ´μ¢, ¨§³¥·¥´´Ò¥
¶·¨¡μ·μ³ μ¶¥· É¨¢´μ£μ ±μ´É·μ²Ö, ¸¨²Ó´μ ´¥¤μμÍ¥´¥´Ò ¶μ ¸· ¢´¥´¨Õ ¸ ´μ·³¨·Ê¥³Ò³¨
¢¥²¨Î¨´ ³¨ (ÔËË¥±É¨¢´Ò³¨ ¤μ§ ³¨) ¢ ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ ´¥°É·μ´μ¢, ¨ ¶·¨³¥´ÖÉÓ ¤ ´´Ò°
¤μ§¨³¥É· ¢ ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ ´¥°É·μ´μ¢ ¡¥§ ¢¢¥¤¥´¨Ö ±μ··¥±Í¨¨ ¥£μ ¶μ± § ´¨° ´¥²Ó§Ö.

‘·¥¤¨ · ¤¨μ³¥É·μ¢-¤μ§¨³¥É·μ¢ ´¥°É·μ´μ¢, ¢Ò¶Ê¸± ¥³ÒÌ § ·Ê¡¥¦´Ò³¨ ¶·μ¨§¢μ¤¨É¥-
²Ö³¨, ¥¸ÉÓ ´¥¸±μ²Ó±μ ¶·¨¡μ·μ¢, ¨³¥ÕÐ¨Ì · ¡μÎ¨° ¤¨ ¶ §μ´ Ô´¥·£¨° ´¥°É·μ´μ¢ ¤μ 1 ƒÔ‚
¨ ¡μ²¥¥. ‚¸¥ μ´¨ μ¸´μ¢ ´Ò ´  ¨¸¶μ²Ó§μ¢ ´¨¨ £¥É¥·μ£¥´´ÒÌ § ³¥¤²¨É¥²¥° ´¥°É·μ´μ¢ Å
¶μ²¨ÔÉ¨²¥´  ¸ ±μ´¢¥·É¥·μ³ ¸¢¥·Ì¡Ò¸É·ÒÌ ´¥°É·μ´μ¢ ¨§ ÉÖ¦¥²ÒÌ ³¥É ²²μ¢ (¸É ²Ó, ³¥¤Ó,
¸¢¨´¥Í, ¢μ²ÓË· ³). •μ·μÏ¨³ ¤¥É¥±Éμ·μ³ ´¥°É·μ´μ¢ ¸¢¥·Ì¢Ò¸μ±¨Ì Ô´¥·£¨° Ö¢²Ö¥É¸Ö
WENDI-2 ¸ ¢μ²ÓË· ³μ¢μ° ¢¸É ¢±μ° ¢´ÊÉ·¨ ¶μ²¨ÔÉ¨²¥´μ¢μ£μ § ³¥¤²¨É¥²Ö, · §· ¡μÉ ´´Ò°
¢ ‹μ¸-�² ³μ¸¸±μ° ´ Í¨μ´ ²Ó´μ° ² ¡μ· Éμ·¨¨ ‘˜� [7]. …£μ ËÊ´±Í¨Ö ÎÊ¢¸É¢¨É¥²Ó´μ¸É¨
¨³¥¥É ¶μ¤Ñ¥³ ¢ μ¡² ¸É¨ Ô´¥·£¨° ¡μ²¥¥ 20Ä30 ŒÔ‚, ÎÉμ ¸μμÉ¢¥É¸É¢Ê¥É ¶μ¢¥¤¥´¨Õ Ô´¥·-
£¥É¨Î¥¸±μ° § ¢¨¸¨³μ¸É¨ Ê¤¥²Ó´μ° ÔËË¥±É¨¢´μ° ¤μ§Ò ´¥°É·μ´μ¢. ‚¢¥¤¥´¨¥ ¢ ¶· ±É¨±Ê
· ¤¨ Í¨μ´´μ£μ ±μ´É·μ²Ö ¶μ¤μ¡´μ£μ ¶·¨¡μ·  ¤²Ö ¨§³¥·¥´¨° ¢ μÎ¥´Ó ®¦¥¸É±¨Ì¯ ¶μ²ÖÌ
´¥°É·μ´μ¢ ¶μ§¢μ²¨É, ¶·¨ Ê¸²μ¢¨¨ ¥£μ ²¨Í¥´§¨·μ¢ ´¨Ö ¨ ±μ··¥±É´μ° £· ¤Ê¨·μ¢±¨, ·¥-
Ï¨ÉÓ ¶·μ¡²¥³Ê ¤μ§¨³¥É·¨¨ ´¥°É·μ´μ¢ μÎ¥´Ó ¢Ò¸μ±¨Ì Ô´¥·£¨° ´  Ê¸±μ·¨É¥²ÖÌ �ˆŸˆ.

‘�ˆ‘�Š ‹ˆ’…��’“�›

1. ‘ ´�¨	 2.6.1.2523+09. 	μ·³Ò · ¤¨ Í¨μ´´μ° ¡¥§μ¶ ¸´μ¸É¨ (	��-99/2009). ”¥¤¥· ²Ó´Ò°
Í¥´É· £¨£¨¥´Ò ¨ Ô¶¨¤¥³¨μ²μ£¨¨ �μ¸¶μÉ·¥¡´ ¤§μ· . 2009.

2. ICRP Publication 74. Conversion Coefˇcients for Use in Radiological Protection against External
Radiation // Intern. Commission on Radiol. Protection. 1997.

3. ICRP Publication 119. Compendium of Dose Coefˇcients Based on ICRP Publication 60 // Intern.
Commission on Radiol. Protection. 2012. V. 41, Suppl. 1.

4. Pelliccioni M. Overview of Fluence-to-Effective Dose and Fluence-to-Ambient Dose Equivalent
Conversion Coefˇcients for High-Energy Radiation Calculated Using the FLUKA Code // Rad.
Protection Dosimetry. 2000. V. 88, No. 4. P. 279Ä297.

5. �¥¸±·μ¢´ Ö ‹. ƒ., ƒμ·μÏ±μ¢  …. �., Œμ±·μ¢ �. ‚. ˆ¸¸²¥¤μ¢ ´¨¥  ¤¥±¢ É´μ¸É¨ ¶μ± § ´¨°  ²Ó¡¥¤-
´μ£μ ¤μ§¨³¥É·  „‚ƒ	-01 ¤μ§ ³ μ¡²ÊÎ¥´¨Ö ¶¥·¸μ´ ²  ¢ ¶μ²ÖÌ ´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö Ö¤¥·´μ-
Ë¨§¨Î¥¸±¨Ì Ê¸É ´μ¢μ± �ˆŸˆ // �¨¸Ó³  ¢ �—�Ÿ. 2010. ’. 7, º3(159). ‘. 347Ä363.

6. �²¥±¸¥¥¢ �. ƒ., ‹¥¡¥¤¥¢ ‚.�. ˆ¸¸²¥¤μ¢ ´¨¥ ³¥Éμ¤¨Î¥¸±¨Ì ¢μ¶·μ¸μ¢ ¨¸¶μ²Ó§μ¢ ´¨Ö ¨´¤¨¢¨-
¤Ê ²Ó´ÒÌ ¤μ§¨³¥É·μ¢ ´¥°É·μ´μ¢  ²Ó¡¥¤´μ£μ É¨¶ . �·¥¶·¨´É ˆ”‚� ��ˆ 2003-8. �·μÉ¢¨´μ,
2003.

7. http://www.thermoscientiˇc.com

�μ²ÊÎ¥´μ 20 ¨Õ´Ö 2014 £.


