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¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò

‚ · ¡μÉ¥ ¶·¥¤¸É ¢²¥´Ò ·¥§Ê²ÓÉ ÉÒ ±μ··¥±Í¨¨ ¶μ± § ´¨°  ²Ó¡¥¤´ÒÌ ¤μ§¨-
³¥É·μ¢ „‚ƒ�-01 ¢ ¶μ²¥ ¨§²ÊÎ¥´¨Ö £¥´¥· Éμ·  ´¥°É·μ´μ¢ ˆ�ƒ-27 ¸ Ô´¥·£¨¥°
14 ŒÔ‚ ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò. ‚ · ¡μÉ¥ μ¶·¥¤¥²¥´Ò §´ Î¥-
´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ¤²Ö ¤¢ÊÌ £¥μ³¥É·¨° μ¡²ÊÎ¥´¨Ö: ¤²Ö ¨´¤¨¢¨¤Ê-
 ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò ¢ ¶¥·¥¤´¥-§ ¤´¥° £¥μ³¥É·¨¨ ¨ ¤²Ö ÔËË¥±É¨¢´μ° ¤μ§Ò
¢ ¨§μÉ·μ¶´μ° £¥μ³¥É·¨¨. �¥§Ê²ÓÉ ÉÒ · ¡μÉÒ ³μ£ÊÉ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¶·¨ ¶·μ¢¥-
¤¥´¨¨ ¨´¤¨¢¨¤Ê ²Ó´μ£μ ¤μ§¨³¥É·¨Î¥¸±μ£μ ±μ´É·μ²Ö ¶¥·¸μ´ ² , · ¡μÉ ÕÐ¥£μ ¸
£¥´¥· Éμ· ³¨ ´¥°É·μ´μ¢ ˆ�ƒ-27.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ �É¤¥²¥ · ¤¨ Í¨μ´´μ° ¡¥§μ¶ ¸´μ¸É¨ �ˆŸˆ.

‘μμ¡Ð¥´¨¥ �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2016

Mokrov Yu.V., Morozova S.V. P16-2016-89
The Correction of Albedo Dosimeters DVGN-01 Readout
at the Neutron Generator ING-27 with the Help
of a Spherical Albedo System

The results of readout correction for albedo dosimeters DVGN-01 with using
of a spherical albedo system are presented. The measurements were carried out
behind the neutron generator ING-27. On the base of the presented results the
correction coefˇcients were recommended for individual radiation control at the
neutron generator ING-27.

The investigation has been performed at the Radiation Safety Department, JINR.

Communication of the Joint Institute for Nuclear Research. Dubna, 2016



‚‚…„…�ˆ…

‚ ¶μ¸²¥¤´¥¥ ¢·¥³Ö Ï¨·μ±μ¥ · ¸¶·μ¸É· ´¥´¨¥ ¶μ²ÊÎ¨²¨ ¶μ·É É¨¢´Ò¥ £¥-
´¥· Éμ·Ò ´¥°É·μ´μ¢, ´ ¶·¨³¥·, £¥´¥· Éμ·Ò ˆ�ƒ-27. ’ ±¨¥ £¥´¥· Éμ·Ò Ï¨-
·μ±μ ¨¸¶μ²Ó§ÊÕÉ¸Ö ¢μ ³´μ£¨Ì Ê¸É·μ°¸É¢ Ì, ´ ¶·¨³¥·, ¢ ¤¥É¥±Éμ· Ì μ¡´ ·Ê¦¥-
´¨Ö μ¶ ¸´ÒÌ ¢¥Ð¥¸É¢ (¢§·Ò¢Î ÉÒÌ, ¸¨²Ó´μ¤¥°¸É¢ÊÕÐ¨Ì Ö¤μ¢¨ÉÒÌ, ´ ·±μÉ¨Î¥-
¸±¨Ì, · ¤¨μ ±É¨¢´ÒÌ), ¶·¨³¥´ÖÕÐ¨Ì ³¥Éμ¤ ³¥Î¥´ÒÌ ´¥°É·μ´μ¢ (ŒŒ�) [1, 2].
� ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´Ò³ ¤¥É¥±Éμ·μ³ É ±μ£μ É¨¶  Ö¢²Ö¥É¸Ö ¶¥·¥´μ¸´μ° ¤¥-
É¥±Éμ· ¢§·Ò¢Î ÉÒÌ ¢¥Ð¥¸É¢ „‚¨�-1, ±μÉμ·Ò° ¶·μ¨§¢μ¤¨É ��� ®�¥°É·μ´´Ò¥
É¥Ì´μ²μ£¨¨¯ ¢ „Ê¡´¥. ˆ¸ÉμÎ´¨±μ³ ³¥Î¥´ÒÌ ´¥°É·μ´μ¢ ¢ ¤¥É¥±Éμ·¥ „‚¨�
Ö¢²Ö¥É¸Ö £¥´¥· Éμ· ˆ�ƒ-27, ¨¸¶Ê¸± ÕÐ¨° ´¥°É·μ´Ò c Ô´¥·£¨¥° 14 ŒÔ‚ ¢ ·¥-
 ±Í¨¨ d + t → α + n.

�·¨ Ï¨·μ±μ³ ¨¸¶μ²Ó§μ¢ ´¨¨ £¥´¥· Éμ·μ¢ ´¥°É·μ´μ¢ ˆ�ƒ-27 ¢μ§´¨± ¥É
§ ¤ Î  ¶·μ¢¥¤¥´¨Ö ¨´¤¨¢¨¤Ê ²Ó´μ£μ ¤μ§¨³¥É·¨Î¥¸±μ£μ ±μ´É·μ²Ö (ˆ„Š) ¶¥·-
¸μ´ ² , · ¡μÉ ÕÐ¥£μ ¸ É ±¨³¨ £¥´¥· Éμ· ³¨. � ¨¡μ²¥¥ · ¸¶·μ¸É· ´¥´´Ò³
¸·¥¤¸É¢μ³ ˆ„Š ´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö ¢ ´ ¸ÉμÖÐ¥¥ ¢·¥³Ö Ö¢²Ö¥É¸Ö ¤μ§¨³¥É·
„‚ƒ�-01 ±μ³¶²¥±¸μ¢ �Šˆ„Š-301 ¨ �Šˆ„Š-302, ¢ ±μÉμ·μ³ ¨¸¶μ²Ó§Ê¥É¸Ö
 ²Ó¡¥¤´Ò° ³¥Éμ¤ ·¥£¨¸É· Í¨¨ ´¥°É·μ´μ¢ [3]. �¸μ¡¥´´μ¸ÉÓÕ  ²Ó¡¥¤´ÒÌ ¤μ-
§¨³¥É·μ¢ Ö¢²Ö¥É¸Ö ¸ÊÐ¥¸É¢¥´´ Ö Ô´¥·£¥É¨Î¥¸± Ö § ¢¨¸¨³μ¸ÉÓ ÎÊ¢¸É¢¨É¥²Ó´μ-
¸É¨ (
‡—), ±μÉμ· Ö ·¥§±μ Ê³¥´ÓÏ ¥É¸Ö ¶·¨ Ô´¥·£¨¨ ´¥°É·μ´μ¢ ¢ÒÏ¥ 10 ±Ô‚.

Éμ ¶·¨¢μ¤¨É ± Éμ³Ê, ÎÉμ ¶μ± § ´¨Ö  ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢ § ¢¨¸ÖÉ μÉ Ô´¥·-
£¨¨ ·¥£¨¸É·¨·Ê¥³ÒÌ ¨³¨ ´¥°É·μ´μ¢, É. ¥. ÔÉ¨ ¶μ± § ´¨Ö ³μ£ÊÉ ¸ÊÐ¥¸É¢¥´´μ
μÉ²¨Î ÉÓ¸Ö μÉ §´ Î¥´¨Ö ¤μ§Ò ´¥°É·μ´μ¢ ¢ ³¥¸É¥ ¨§³¥·¥´¨°. ‚ § ¢¨¸¨³μ¸É¨ μÉ
Ô´¥·£¨¨ ´¥°É·μ´μ¢ ¤μ§¨³¥É·Ò ³μ£ÊÉ ± ± § ´¨¦ ÉÓ ¤μ§Ê ¨§²ÊÎ¥´¨Ö ¢ ´¥¸±μ²Ó±μ
· §, É ± ¨ § ¢ÒÏ ÉÓ ¥¥ ¤μ ¤¢ÊÌ · § ¢ § ¢¨¸¨³μ¸É¨ μÉ Éμ£μ, ¶·¨ ± ±μ° Ô´¥·£¨¨
´¥°É·μ´μ¢ μ´¨ ± ²¨¡·μ¢ ²¨¸Ó. �·¨ Ô´¥·£¨¨ ´¥°É·μ´μ¢ 14 ŒÔ‚, ¨¸¶Ê¸± ¥³ÒÌ
£¥´¥· Éμ·μ³, ¶¥·¸μ´ ² ¡Ê¤¥É ¶μ¤¢¥·£ ÉÓ¸Ö ¢μ§¤¥°¸É¢¨Õ ´¥°É·μ´μ¢ ¸ ³¥´Ó-
Ï¥° Ô´¥·£¨¥° §  ¸Î¥É ¢±² ¤  · ¸¸¥Ö´´ÒÌ ¢ ¶μ³¥Ð¥´¨¨ ´¥°É·μ´μ¢. � É ± ± ±
 ²Ó¡¥¤´Ò¥ ¤μ§¨³¥É·Ò ± ²¨¡·ÊÕÉ¸Ö ¸ ¶μ³μÐÓÕ PuÄBe-¨¸ÉμÎ´¨±  ´¥°É·μ´μ¢,
¨³¥ÕÐ¥£μ ¸·¥¤´ÕÕ Ô´¥·£¨Õ ¶μ Ë²Õ¥´¸Ê 4,2 ŒÔ‚, Éμ ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¨Ì ¢
¶μ²ÖÌ ¨§²ÊÎ¥´¨Ö ´¥°É·μ´μ¢, ¨¸¶Ê¸± ¥³ÒÌ £¥´¥· Éμ·μ³ ˆ�ƒ-27, ´¥μ¡Ìμ¤¨³μ
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¢¢μ¤¨ÉÓ ±μ··¥±Í¨Õ ¢ ¨Ì ¶μ± § ´¨Ö ¢ § ¢¨¸¨³μ¸É¨ μÉ Éμ£μ, ¢ ± ±¨Ì ÉμÎ± Ì ¶μ²Ö
´¥°É·μ´´μ£μ ¨§²ÊÎ¥´¨Ö §  ¶·¥¤¥² ³¨ £¥´¥· Éμ·  ÔÉ¨ ¤μ§¨³¥É·Ò ¨¸¶μ²Ó§ÊÕÉ¸Ö.
Šμ··¥±Í¨Ö ¶·μ¢μ¤¨É¸Ö ¸ ¶μ³μÐÓÕ ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢, ´  ±μÉμ·Ò¥
Ê³´μ¦ ÕÉ¸Ö ¶μ± § ´¨Ö ¤μ§¨³¥É·μ¢ ¤²Ö ¶μ²ÊÎ¥´¨Ö ¶· ¢¨²Ó´μ£μ §´ Î¥´¨Ö ¤μ§Ò
μ¡²ÊÎ¥´¨Ö.

–¥²ÓÕ ´ ¸ÉμÖÐ¥° · ¡μÉÒ Ö¢²Ö¥É¸Ö μ¶·¥¤¥²¥´¨¥ É ±¨Ì ¶μ¶· ¢μÎ´ÒÌ ±μ-
ÔËË¨Í¨¥´Éμ¢ ¤²Ö  ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢ „‚ƒ�-01 ¸ ¶μ³μÐÓÕ Ï ·μ¢μ°  ²Ó-
¡¥¤´μ° ¸¨¸É¥³Ò ¶·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ ¨Ì ¢ ˆ„Š ¶¥·¸μ´ ² , · ¡μÉ ÕÐ¥£μ ¸ £¥-
´¥· Éμ· ³¨ ´¥°É·μ´μ¢ ˆ�ƒ-27.

1. Š���…Š–ˆŸ ��Š�‡��ˆ‰
‘ ��Œ�™œ� ˜���‚�‰ �‹œ�…„��‰ ‘ˆ‘’…Œ›

˜ ·μ¢ Ö  ²Ó¡¥¤´ Ö ¸¨¸É¥³  ¸μ¸Éμ¨É ¨§ ¶μ²¨ÔÉ¨²¥´μ¢μ£μ Ï ·  ¤¨ ³¥É·μ³
25,4 ¸³ (10 ¤Õ°³μ¢), ´  ¶μ¢¥·Ì´μ¸É¨ ±μÉμ·μ£μ · ¸¶μ² £ ÕÉ¸Ö ¸¨³³¥É·¨Î´μ
μÉ´μ¸¨É¥²Ó´μ Í¥´É·  Ï¥¸ÉÓ ¤μ§¨³¥É·μ¢ „‚ƒ�-01. ‚ Í¥´É·¥ Ï ·  ´ Ìμ¤¨É¸Ö

�¨¸. 1. ‚´¥Ï´¨° ¢¨¤ Ï ·μ¢μ°  ²Ó-
¡¥¤´μ° ¸¨¸É¥³Ò

¸² °¤ „‚ƒ�-01, ±μÉμ·Ò° · §³¥Ð ¥É¸Ö ¢
Ï ·¥ ¸ ¶μ³μÐÓÕ ¶μ²¨ÔÉ¨²¥´μ¢μ° ¢¸É ¢±¨.
‚´¥Ï´¨° ¢¨¤ Ï ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³Ò
¶μ± § ´ ´  ·¨¸. 1.

‘² °¤ „‚ƒ�-01 ¢ Í¥´É·¥ Ï ·  ¶·¥¤´ -
§´ Î¥´ ¤²Ö μÍ¥´±¨ ¸ ¶μ³μÐÓÕ ¥£μ ¶μ± § -
´¨° ÔËË¥±É¨¢´μ° ¤μ§Ò ´¥°É·μ´μ¢ ¶·¨ ¨§μ-
É·μ¶´μ³ μ¡²ÊÎ¥´¨¨ ¨  ³¡¨¥´É´μ£μ Ô±¢¨¢ -
²¥´É  ¤μ§Ò ¢ ¶¥·¥¤´¥-§ ¤´¥° (�‡) £¥μ³¥-
É·¨¨ μ¡²ÊÎ¥´¨Ö.

�É´μÏ¥´¨¥ ¶μ± § ´¨Ö ¸² °¤  ¢ Í¥´-
É·¥ Ï ·  Hc ± Ê¸·¥¤´¥´´μ³Ê ¶μ± § ´¨Õ
6 ÏÉÊ± „‚ƒ�-01 ´  ¶μ¢¥·Ì´μ¸É¨ Ï ·  Hs

³μ¦¥É ¸²Ê¦¨ÉÓ μÍ¥´±μ° ¦¥¸É±μ¸É¨ ¸¶¥±É· 
´¥°É·μ´μ¢ Å ¸ ·μ¸Éμ³ Ô´¥·£¨¨ ´¥°É·μ´μ¢
μ´μ · ¸É¥É. �·¨ ¨¸¶μ²Ó§μ¢ ´¨¨ Ï ·μ¢μ°
 ²Ó¡¥¤´μ° ¸¨¸É¥³Ò ¤²Ö ±μ··¥±Í¨¨ ¶μ± -
§ ´¨° „‚ƒ�-01 ¸μ §´ Î¥´¨Ö³¨ ÔÉμ£μ μÉ-
´μÏ¥´¨Ö ¤²Ö · §²¨Î´ÒÌ ´¨§±μÔ´¥·£¥É¨Î¥-
¸±¨Ì ¶μ²¥° ´¥°É·μ´μ¢ μ¤´μ§´ Î´μ ¸¢Ö§ ´Ò
§´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢.

„²Ö 23 ¸¶¥±É·μ¢ §  § Ð¨Éμ° Ÿ”“ �ˆŸˆ ¢ · ¡μÉ¥ [4] ¡Ò²¨ · ¸¸Î¨É ´Ò
μÉ´μÏ¥´¨Ö Hc/Hs ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥ ¨³ §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨-
Í¨¥´Éμ¢ KH(�‡) ¤²Ö ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò ¢ ¶¥·¥¤´¥-§ ¤´¥°
£¥μ³¥É·¨¨ ¨ Ke(ISO) ¤²Ö ÔËË¥±É¨¢´μ° ¤μ§Ò ¢ ¨§μÉ·μ¶´μ° £¥μ³¥É·¨¨.
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‡ ¢¨¸¨³μ¸ÉÓ §´ Î¥´¨° ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¥Í¨¥´Éμ¢ μÉ μÉ´μÏ¥´¨Ö Hc/Hs

¤²Ö ´¨§±μÔ´¥·£¥É¨Î¥¸±¨Ì ¸¶¥±É·μ¢  ¶¶·μ±¸¨³¨·μ¢ ´  ¸²¥¤ÊÕÐ¨³¨ Ëμ·³Ê-
² ³¨:

Ke(ISO) = 0,297 · (Hc/Hs)1,264, (1)

KH(�‡) = 0,209 · (Hc/Hs)1,131. (2)

�  ·¨¸. 2 ¨ 3 ¸¶²μÏ´μ° ²¨´¨¥° ¶μ± § ´Ò ¸μμÉ¢¥É¸É¢ÊÕÐ¨¥  ´ ²¨É¨Î¥-
¸±¨¥ § ¢¨¸¨³μ¸É¨, ¶Ê´±É¨·μ³ Å ±μ·¨¤μ· ´¥μ¶·¥¤¥²¥´´μ¸É¨, ¢ ±μÉμ·Ò° ¢Ìμ-
¤¨É 85% ÉμÎ¥±, ¸μμÉ¢¥É¸É¢ÊÕÐ¨Ì ´¨§±μÔ´¥·£¥É¨Î¥¸±¨³ ¸¶¥±É· ³. ˜¨·¨´ 
±μ·¨¤μ·  ´¥μ¶·¥¤¥²¥´´μ¸É¨ ¸μ¸É ¢²Ö¥É ±20 % μÉ §´ Î¥´¨°, μ¶·¥¤¥²¥´´ÒÌ ¶μ
Ëμ·³Ê² ³ (1) ¨ (2).

�¨¸. 2. ‡ ¢¨¸¨³μ¸ÉÓ ¶μ¶· ¢μÎ´μ£μ ±μÔËË¨Í¨¥´É  Ke(ISO) μÉ μÉ´μÏ¥´¨Ö Hc/Hs

�¨¸. 3. ‡ ¢¨¸¨³μ¸ÉÓ ¶μ¶· ¢μÎ´μ£μ ±μÔËË¨Í¨¥´É  KH (�‡) μÉ μÉ´μÏ¥´¨Ö Hc/Hs
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2. ���‚…„…�ˆ… ˆ‡Œ…�…�ˆ‰ ‘ ˜���‚�‰ �‹œ�…„��‰
‘ˆ‘’…Œ�‰ ‚ ��‹Ÿ• �…‰’����‚ ˆ�ƒ-27

ˆ§³¥·¥´¨Ö ¸ Ð ·μ¢μ°  ²Ó¡¥¤´μ° ¸¨¸É¥³μ° ¶·μ¢μ¤¨²¨¸Ó ¢ É·¥Ì ÉμÎ± Ì
¢μ±·Ê£ · ¡μÉ ÕÐ¥£μ £¥´¥· Éμ·  ˆ�ƒ-27 ¢ ¶μ³¥Ð¥´¨¨, ¢ ±μÉμ·μ³ · ¸¸ÉμÖ´¨¥
¤μ ¸É¥´ ¡Ò²μ ´¥ ³¥´¥¥ 8 ³. ‚ÒÌμ¤ ´¥°É·μ´μ¢ ¸μ¸É ¢²Ö² μ±μ²μ 4 ·107 ´¥°É·./¸.
Œ¥¸É  ¨§³¥·¥´¨° ¶μ± § ´Ò ´  ·¨¸. 4.

’μÎ±¨ ¨§³¥·¥´¨Ö · ¸¶μ² £ ²¨¸Ó ¢μ±·Ê£ ˆ�ƒ-27 ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

Å ÉμÎ±  1 · ¸¶μ² £ ² ¸Ó ´  · ¸¸ÉμÖ´¨¨ 3 ³ μÉ § ¤´¥° Î ¸É¨ £¥´¥· Éμ· ;

Å ÉμÎ±  2 ´ Ìμ¤¨² ¸Ó ´  · ¸¸ÉμÖ´¨¨ μ±μ²μ 4,5 ³ μÉ ¶¥·¥¤´¥° Î ¸É¨
£¥´¥· Éμ·  ¢ ´ ¶· ¢²¥´¨¨ · ¸¶·μ¸É· ´¥´¨Ö ´¥°É·μ´μ¢;

Å ÉμÎ±  3 ´ Ìμ¤¨² ¸Ó ´  · ¸¸ÉμÖ´¨¨ 1,3 ³ μÉ ¡μ±μ¢μ° ¶μ¢¥·Ì´μ¸É¨ £¥-
´¥· Éμ· .

˜ ·μ¢ Ö  ²Ó¡¥¤´ Ö ¸¨¸É¥³  · ¸¶μ² £ ² ¸Ó ¢μ ¢¸¥Ì ÉμÎ± Ì ´  ¢Ò¸μÉ¥ 1,2 ³.

‚·¥³Ö μ¡²ÊÎ¥´¨Ö ¸¨¸É¥³Ò ¸μ¸É ¢²Ö²μ μ±μ²μ 11,5 Î.

�μ¸²¥ μ¡²ÊÎ¥´¨Ö ¤μ§¨³¥É·Ò „‚ƒ�-01 ¨ ¸² °¤ ¤μ§¨³¥É· , ¶μ³¥Ð¥´´Ò° ¢
¥£μ ±μ·¶Ê¸, μ¡· ¡ ÉÒ¢ ²¨¸Ó ¶μ ¸É ´¤ ·É´μ° ³¥Éμ¤¨±¥ ´  ¸Î¨ÉÒ¢ É¥²¥ ‘’‹-
300 ±μ³¶²¥±¸  �Šˆ„Š-301.

�μ²ÊÎ¥´´Ò¥ ¶·¨ ¨§³¥·¥´¨ÖÌ ´  ¸Î¨ÉÒ¢ É¥²¥ ¶μ± § ´¨Ö ¤μ§¨³¥É·μ¢ ¡Ò²¨
μ¡· ¡μÉ ´Ò ¨ ¢ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ¥´Ò ¸²¥¤ÊÕÐ¨¥ ¢¥²¨Î¨´Ò, ¶·¥¤¸É ¢²¥´´Ò¥ ¢
É ¡²¨Í¥:

1. Œ ±¸¨³ ²Ó´μ¥ ¶μ± § ´¨¥ ¤μ§¨³¥É·  ´  Ï ·¥ Hmax. Š ± ¢¨¤´μ ¨§
É ¡²¨ÍÒ, ³ ±¸¨³ ²Ó´Ò¥ ¶μ± § ´¨Ö ¢μ ¢¸¥Ì ÉμÎ± Ì § ·¥£¨¸É·¨·μ¢ ´Ò ´  ¸Éμ-
·μ´¥ Ï · , μ¡· Ð¥´´μ° ± £¥´¥· Éμ·Ê, ÎÉμ £μ¢μ·¨É μ ´ ¶· ¢²¥´´μ³ μ¡²ÊÎ¥´¨¨
Ï ·μ¢μ° ¸¨¸É¥³Ò. 
Éμ ¶μ¤É¢¥·¦¤ ¥É¸Ö · ¸Î¥Éμ³ μÍ¥´μÎ´μ£μ §´ Î¥´¨Ö ±μÔË-

�¨¸. 4. ƒ¥μ³¥É·¨Ö ¨§³¥·¥´¨°
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Ë¨Í¨¥´É  ¨§μÉ·μ¶´μ¸É¨ ¨§²ÊÎ¥´¨Ö, ±μÉμ·Ò° μ¶·¥¤¥²Ö¥É¸Ö ¶μ Ëμ·³Ê²¥

K¨§ = (A + B)/A, (3)

£¤¥ A Å ³ ±¸¨³ ²Ó´μ¥ ¶μ± § ´¨¥ ¤μ§¨³¥É·  ´  Ï ·¥; B Å ¶μ± § ´¨¥ ¤μ§¨-
³¥É·  ´  ¶·μÉ¨¢μ¶μ²μ¦´μ° ¸Éμ·μ´¥.

�¶·¥¤¥²¥´´Ò° É ± ±μÔËË¨Í¨¥´É ¨§μÉ·μ¶´μ¸É¨ ¤²Ö ´¥°É·μ´μ¢ ¸ Ô´¥·£¨¥°
¤μ 20 ŒÔ‚ ¤ ¥É ¶·¨¡²¨§¨É¥²Ó´ÊÕ μÍ¥´±Ê Ê£²μ¢μ£μ · ¸¶·¥¤¥²¥´¨Ö ¨§²ÊÎ¥´¨Ö
¢ ³¥¸É¥ ¨§³¥·¥´¨°. 	²¨§μ¸ÉÓ ÔÉμ£μ ±μÔËË¨Í¨¥´É  ± 1 £μ¢μ·¨É μ É ± ´ §Ò¢ ¥-
³μ° ¶¥·¥¤´¥-§ ¤´¥° £¥μ³¥É·¨¨ μ¡²ÊÎ¥´¨Ö, ±μ£¤  ¨§²ÊÎ¥´¨¥ ¶ ¤ ¥É ´μ·³ ²Ó´μ
´  Ë ´Éμ³ ¸ ¤μ§¨³¥É·μ³, · ¸¶μ²μ¦¥´´Ò³ ´  ¥£μ ¶¥·¥¤´¥° ¸Éμ·μ´¥. 	²¨§μ¸ÉÓ
±μÔËË¨Í¨¥´É  ± 2 £μ¢μ·¨É μ ¡²¨§μ¸É¨ ± ¨§μÉ·μ¶´μ³Ê μ¡²ÊÎ¥´¨Õ, É. ¥. μ¤¨´ -
±μ¢μ³Ê ¸μ ¢¸¥Ì ´ ¶· ¢²¥´¨°. Š ± ¢¨¤´μ ¨§ ·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨°, §´ Î¥´¨Ö
±μÔËË¨Í¨¥´É  ¨§μÉ·μ¶´μ¸É¨ ¶μ ¢¸¥Ì ÉμÎ± Ì ¨§³¥·¥´¨° ¡²¨§±¨ ± 1, ÎÉμ £μ¢μ-
·¨É μ ¸±μ·¥¥ ´ ¶· ¢²¥´´μ³ μ¡²ÊÎ¥´¨¨ (�‡-£¥μ³¥É·¨¨) ¸μ ¸Éμ·μ´Ò £¥´¥· Éμ· .

2. ‘·¥¤´¥¥  ·¨Ë³¥É¨Î¥¸±μ¥ §´ Î¥´¨¥ ¶μ± § ´¨° 6 ¤μ§¨³¥É·μ¢ ´  ¶μ¢¥·Ì-
´μ¸É¨ Ï ·  Hs.

3. �μ± § ´¨¥ ¸² °¤  ¤μ§¨³¥É·  ¢ Í¥´É·¥ Ï ·  Hc.
4. ‡´ Î¥´¨¥ ³μÐ´μ¸É¨  ³¡¨¥´É´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò H∗(10) ¢ ³‡¢, ±μ-

Éμ·μ¥ μ¶·¥¤¥²Ö²μ¸Ó ¶μ Ëμ·³Ê²¥

H∗(10) = H„‚ƒ� · K£·, (4)

£¤¥ K£· Å £· ¤Ê¨·μ¢μÎ´Ò° ±μÔËË¨Í¨¥´É, ¶μ²ÊÎ¥´´Ò° ¢ �ˆŸˆ ¤²Ö ´¥°É·μ´μ¢
PuÄBe-¨¸ÉμÎ´¨±  ¨ · ¢´Ò° 0,59; H„‚ƒ� Å ¶μ± § ´¨Ö ¤μ§¨³¥É·  ¢ ³‡¢.

5. �μ¶· ¢μÎ´Ò¥ ±μÔËË¨Í¨¥´ÉÒ KH(�‡) ¤²Ö ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ -
²¥´É  ¤μ§Ò ¢ ¶¥·¥¤´¥-§ ¤´¥° £¥μ³¥É·¨¨, · ¸¸Î¨É ´´Ò¥ ¶μ Ëμ·³Ê²¥ (2).

6. �μ¶· ¢μÎ´Ò¥ ±μÔËË¨Í¨¥´ÉÒ Ke(ISO) ¤²Ö ÔËË¥±É¨¢´μ° ¤μ§Ò ¢ ¨§μ-
É·μ¶´μ° £¥μ³¥É·¨¨, · ¸¸Î¨É ´´Ò¥ ¶μ Ëμ·³Ê²¥ (1).

�¥§Ê²ÓÉ ÉÒ ¨§³¥·¥´¨°

’μÎ± 
¨§³¥·¥´¨°

Hmax, Hs, Hc, Hc/Hs KH (�‡) Ke(ISO) K¨§ = H∗(10),
³‡¢ ³‡¢ ³‡¢ A+B

A
³‡¢

1 1,254 0,807 2,13 2,63 0,62 1,00 1,37 1,26

2 0,875 0,585 1,36 2,32 0,54 0,86 1,37 0,80

3 5,577 3,345 11,82 3,53 0,87 1,45 1,26 6,97

3. ���‹ˆ‡ ��‹“—…��›• �…‡“‹œ’�’�‚

�  · §²¨Î´ÒÌ · ¸¸ÉμÖ´¨ÖÌ μÉ 1 ¤μ 4 ³ μÉ £¥´¥· Éμ·  ·¥ ²¨§Ê¥É¸Ö
�‡-£¥μ³¥É·¨Ö μ¡²ÊÎ¥´¨Ö. 
Éμ μ¡Ê¸²μ¢²¥´μ É¥³, ÎÉμ ¨§³¥·¥´¨Ö ¶·μ¢μ¤¨²¨¸Ó
¢ ¶μ³¥Ð¥´¨¨, £¤¥ · ¸¸ÉμÖ´¨¥ μÉ £¥´¥· Éμ·  ¤μ ¸É¥´ ¸μ¸É ¢²Ö²μ ´¥ ³¥´¥¥ 8 ³.
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‚ ¶μ³¥Ð¥´¨¨ ³¥´ÓÏ¨Ì · §³¥·μ¢ £¥μ³¥É·¨Ö μ¡²ÊÎ¥´¨Ö ³μ¦¥É ¡ÒÉÓ ¤·Ê£μ°.
� ¶·¨³¥·, ¡²¨§±μ° ± ¨§μÉ·μ¶´μ° ¨²¨ ·μÉ Í¨μ´´μ° (· ¢´μ³¥·´μ° ¢ £μ·¨§μ´-
É ²Ó´μ° ¶²μ¸±μ¸É¨).

‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ¤²Ö · ¸Î¥É  ¤μ§ μ¡²ÊÎ¥´¨Ö ¶¥·¸μ´ ²  ¶μ ¶μ± § ´¨Ö³
„‚ƒ�-01 ¢ ¶μ²¥ ¨§²ÊÎ¥´¨Ö £¥´¥· Éμ·  ˆ�ƒ-27 ¢ ¶μ¤μ¡´μ³ ¸²ÊÎ ¥ ³μ¦¥É
¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¶μ¶· ¢μÎ´Ò° ±μÔËË¨Í¨¥´É ¤²Ö ¨´¤¨¢¨¤Ê ²Ó´μ£μ Ô±¢¨¢ ²¥´É 
¤μ§Ò ¢ �‡-£¥μ³¥É·¨¨.

�´ ²¨§ §´ Î¥´¨° ±μÔËË¨Í¨¥´Éμ¢ ¶μ± §Ò¢ ¥É, ÎÉμ ¸ Ê¢¥²¨Î¥´¨¥³ · ¸¸Éμ-
Ö´¨Ö μÉ £¥´¥· Éμ·  §´ Î¥´¨¥ ±μÔËË¨Í¨¥´Éμ¢ Ê³¥´ÓÏ ¥É¸Ö, ÎÉμ Ìμ·μÏμ ¸μ-
£² ¸Ê¥É¸Ö ¸ ¶·¥¤¸É ¢²¥´¨¥³ μ ¸³Ö£Î¥´¨¨ ¸¶¥±É·μ¢ ´¥°É·μ´μ¢ ¶·¨ Ê¢¥²¨Î¥´¨¨
· ¸¸ÉμÖ´¨Ö §  ¸Î¥É ¢μ§· ¸É ´¨Ö ¢±² ¤  ¢ ´¨Ì · ¸¸¥Ö´´ÒÌ ´¥°É·μ´μ¢ ¸ ³¥´Ó-
Ï¥° Ô´¥·£¨¥°. �·¨ ÔÉμ³ Î¥³ ¡²¨¦¥ ÉμÎ±  ¨§³¥·¥´¨° ± £¥´¥· Éμ·Ê (Ê¢¥²¨Î¥´¨¥
Ô´¥·£¨¨ ´¥°É·μ´μ¢), É¥³ ¡²¨¦¥ §´ Î¥´¨¥ ±μÔËË¨Í¨¥´É  ± ¥¤¨´¨Í¥.

�´ ²μ£¨Î´ Ö ± ·É¨´  ´ ¡²Õ¤ ¥É¸Ö ¨ ¤²Ö ±μÔËË¨Í¨¥´É  Ke(ISO) ¢ ¨§μ-
É·μ¶´μ° £¥μ³¥É·¨¨.

ˆ¸Ìμ¤Ö ¨§ ¶·¨¢¥¤¥´´ÒÌ ¢ É ¡²¨Í¥ ·¥§Ê²ÓÉ Éμ¢, ³μ¦´μ ·¥±μ³¥´¤μ¢ ÉÓ ¨¸-
¶μ²Ó§μ¢ ÉÓ ¶·¨ · ¡μÉ¥ ¶¥·¸μ´ ²  ¸ £¥´¥· Éμ·μ³ ˆ�ƒ-27 ¸²¥¤ÊÕÐ¨¥ ¸·¥¤´¨¥
§´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢:

Å KH(�‡) = 0,68;
Å Ke(ISO) = 1,10.
…¸²¨ ¨§¢¥¸É´μ, ÎÉμ ¶¥·¸μ´ ² · ¡μÉ ¥É ¢¡²¨§¨ £¥´¥· Éμ· , Éμ ³μ£ÊÉ ¨¸¶μ²Ó-

§μ¢ ÉÓ¸Ö ¡μ²ÓÏ¨¥ §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢, · ¢´Ò¥, ´ ¶·¨³¥·,
§´ Î¥´¨Ö³ ±μÔËË¨Í¨¥´Éμ¢ ¤²Ö ÉμÎ±¨ 3.

‚›‚�„›

1. ‚ ´ ¸ÉμÖÐ¥° · ¡μÉ¥ ¶μ²ÊÎ¥´Ò §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢
¤²Ö  ²Ó¡¥¤´ÒÌ ¤μ§¨³¥É·μ¢ ´¥°É·μ´μ¢ „‚ƒ�-01 ±μ³¶²¥±¸  �Šˆ„Š-301 ¶·¨
¨¸¶μ²Ó§μ¢ ´¨¨ ¤μ§¨³¥É·  ¢ ¶μ²ÖÌ £¥´¥· Éμ·  ´¥°É·μ´μ¢ ˆ�ƒ-27.

2. �μ¶· ¢μÎ´Ò¥ ±μÔËË¨Í¨¥´ÉÒ ¶μ²ÊÎ¥´Ò ¤²Ö ¤¢ÊÌ ¢¥²¨Î¨´, ¨¸¶μ²Ó§Ê¥-
³ÒÌ ¢ ¨´¤¨¢¨¤Ê ²Ó´μ³ ¤μ§¨³¥É·¨Î¥¸±μ³ ±μ´É·μ²¥ ¶¥·¸μ´ ² , Å ¨´¤¨¢¨¤Ê-
 ²Ó´μ£μ Ô±¢¨¢ ²¥´É  ¤μ§Ò ¨ ÔËË¥±É¨¢´μ° ¤μ§Ò ¨ ¤²Ö ¤¢ÊÌ £¥μ³¥É·¨° μ¡²ÊÎ¥-
´¨Ö Å ¶¥·¥¤´¥-§ ¤´¥° ¨ ¨§μÉ·μ¶´μ°.

3. �μ²ÊÎ¥´´Ò¥ §´ Î¥´¨Ö ¶μ¶· ¢μÎ´ÒÌ ±μÔËË¨Í¨¥´Éμ¢ ³μ£ÊÉ ¨¸¶μ²Ó§μ-
¢ ÉÓ¸Ö ¶·¨ ˆ„Š ¶¥·¸μ´ ² , · ¡μÉ ÕÐ¥£μ ¸ £¥´¥· Éμ·μ³ ´¥°É·μ´μ¢ ˆ�ƒ-27.
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