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‘É ¡¨²¨§ Í¨Ö ¸¶¥±É·μ¢ Ö¤¥·´ÒÌ ¨§²ÊÎ¥´¨° ¶μ¸·¥¤¸É¢μ³
 ¶¶ · ÉÊ·´μ° ¨ ¶·μ£· ³³´μ° ±μ··¥±Í¨¨

�¶¨¸ ´Ò ¤¢  É¨¶  ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢ Ö¤¥·´ÒÌ ¨§²ÊÎ¥´¨°. ‚ ¶¥·¢μ³
¸²ÊÎ ¥ ±μ··¥±Í¨Ö ´¥¸É ¡¨²Ó´μ¸É¨ ¶·μ¨§¢μ¤¨É¸Ö ¨§³¥´¥´¨¥³ ¶ · ³¥É·μ¢ · §·Ö¤-
´μ£μ Ê¸É·μ°¸É¢  �–� ¶ÊÉ¥³ ¶μ¤ Î¨ ±μ··¥±É¨·ÊÕÐ¥£μ ´ ¶·Ö¦¥´¨Ö. ‚μ ¢Éμ·μ³
¸²ÊÎ ¥ ¨§³¥´Ö¥É¸Ö  ³¶²¨ÉÊ¤   ´ ²μ£μ¢ÒÌ ¸¨£´ ²μ¢ ¸ ¢ÒÌμ¤  ²¨´¥°´μ£μ Ê¸¨²¨-
É¥²Ö ¶·¨ ¶μ³μÐ¨ É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö, ¸´ ¡¦¥´´μ£μ μ¡³μÉ±μ° ¶μ¤μ£·¥¢ . �·¥¤-
¶μ² £ ¥É¸Ö ¢´¥¸¥´¨¥ ¨§³¥´¥´¨° ¢ ¶·μ£· ³³Ê ´ ±μ¶²¥´¨Ö ¸¶¥±É·μ¢ ¨§²ÊÎ¥´¨° ¸
Í¥²ÓÕ ·¥ ²¨§ Í¨¨ ¨¸¶μ²´¨É¥²Ó´ÒÌ Š�Œ�Š-±μ³ ´¤. �μ± § ´μ, ÎÉμ ¸ ¶μ³μÐÓÕ
³ É¥³ É¨Î¥¸±¨Ì ¶·¥μ¡· §μ¢ ´¨° ³μ¦´μ ¸±μ··¥±É¨·μ¢ ÉÓ ¨¸± ¦¥´¨Ö ¸¶¥±É·μ¢,
¢Ò§¢ ´´Ò¥ ´¥¸É ¡¨²Ó´μ¸ÉÓÕ  ¶¶ · ÉÊ·Ò.

� ¡μÉ  ¢Ò¶μ²´¥´  ¢ ‹ ¡μ· Éμ·¨¨ Ö¤¥·´ÒÌ ¶·μ¡²¥³ ¨³. ‚.�. „¦¥²¥¶μ¢ 
�ˆŸˆ.

�·¥¶·¨´É �¡Ñ¥¤¨´¥´´μ£μ ¨´¸É¨ÉÊÉ  Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°. „Ê¡´ , 2007

Samatov Zh.K., Stahin A.A., Fominykh V. I. P13-2007-32
Stabilization of Nuclear Radiation Spectra by Means
of Equipment and Software Correction

Two types of the stabilizer spectra of nuclear radiations are described. In the ˇrst
event the correction of instability is produced by changing parameters of the ADC
device by presenting correcting voltages. The amplitude of analog signals changes
in the second event with leaving the linear ampliˇer with the help of termoresistors
supplied by heating winding. Contributing the changes is expected to the program
of the accumulation of radiation spectra for the reason of realization of executive
CAMAC commands. It is shown that by means of mathematical transformations it
is possible to correct distortion spectra, caused by instability of the equipment.

The investigation has been performed at the Dzhelepov Laboratory of Nuclear
Problems, JINR.
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�¸μ¡¥´´μ¸É¨ ¨¸¸²¥¤μ¢ ´¨° ´  Ê¸É ´μ¢±¥ “ŒŠ‘ [1] ±μ³¶²¥±¸ 
Ÿ‘����-2 [2] Å ¤²¨É¥²Ó´Ò¥, ¢ É¥Î¥´¨¥ ´¥¸±μ²Ó±¨Ì ¸ÊÉμ±, ´¥¶·¥·Ò¢´Ò¥
¨§³¥·¥´¨Ö ¸¶¥±É·μ¢ Ö¤¥·´ÒÌ ¨§²ÊÎ¥´¨° ¸ ¶μ¸²¥¤ÊÕÐ¨³ ¶μ¢Éμ·¥´¨¥³ Î¥·¥§
1Ä2 ³¥¸ÖÍ . �´ ²¨§ ·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° ¶μ± § ² ´¥μ¶· ¢¤ ´´μ¥ Ê¢¥²¨Î¥-
´¨¥ ¶μ£·¥Ï´μ¸É¥° ¢ μ¶·¥¤¥²¥´¨¨ Ì · ±É¥·¨¸É¨± ¶¨±μ¢ ¢ ¸¶¥±É· Ì, ¸¢Ö§ ´´μ¥
¸ ´¥¸É ¡¨²Ó´μ¸ÉÓÕ  ¶¶ · ÉÊ·Ò.

ˆ§  ´ ²¨§  ¶Ê¡²¨± Í¨° §  ¶μ¸²¥¤´¨¥ ´¥¸±μ²Ó±μ ¤¥¸ÖÉ±μ¢ ²¥É, ¸¢Ö§ ´´ÒÌ ¸
´¥¸É ¡¨²Ó´μ¸ÉÓÕ ¨§³¥·¨É¥²Ó´μ°  ¶¶ · ÉÊ·Ò, ¸²¥¤Ê¥É μÉ³¥É¨ÉÓ μ¶·¥¤¥²¥´´Ò°
¨´É¥·¥¸ ± ÔÉμ° ¶·μ¡²¥³¥ ¤μ ±μ´Í  1970-Ì ££. [3Ä6].

� §· ¡μÉ±  ¨ ¢´¥¤·¥´¨¥ ��„ ¸ ¸ÊÐ¥¸É¢¥´´μ (´  1Ä2 ¶μ·Ö¤± ) ¡μ²¥¥ ¢Ò-
¸μ±μ° · §·¥Ï ÕÐ¥° ¸¶μ¸μ¡´μ¸ÉÓÕ ·¥£¨¸É· Í¨¨ Ö¤¥·´ÒÌ ¨§²ÊÎ¥´¨° ¶μ ¸· ¢-
´¥´¨Õ ¸μ ¸Í¨´É¨²²ÖÍ¨μ´´Ò³¨ ¤¥É¥±Éμ· ³¨ ¶μÉ·¥¡μ¢ ²¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¥°,
¢Ò¸μ±μ¸É ¡¨²Ó´μ°  ´ ²μ£μ¢μ°  ¶¶ · ÉÊ·Ò ¸ ³¨´¨³ ²Ó´Ò³¨ §´ Î¥´¨Ö³¨ ÏÊ-
³μ¢ÒÌ Ì · ±É¥·¨¸É¨±.

Œ¨·μ¢μ° ·Ò´μ± ´¥§ ³¥¤²¨É¥²Ó´μ μÉ·¥ £¨·μ¢ ² ¸μ§¤ ´¨¥³ ±μ´±Ê·¨·ÊÕ-
Ð¨Ì Ë¨·³ ORTEC, CANBERRA, SCHUMBERGE ¨ ¤·. ¶μ ¶·μ¨§¢μ¤¸É¢Ê
Ï¨·μ±μ£μ ´ ¡μ·   ´ ²μ£μ¢ÒÌ ¡²μ±μ¢, ¶·¥¤´ §´ Î¥´´ÒÌ ¤²Ö ¶·¥Í¨§¨μ´´ÒÌ
Ö¤¥·´μ-¸¶¥±É·μ¸±μ¶¨Î¥¸±¨Ì ¨§³¥·¥´¨°, · §· ¡μÉ ´´ÒÌ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ´μ-
¢¥°Ï¨Ì É¥Ì´μ²μ£¨° ¢ ¸μÎ¥É ´¨¨ ¸ ¤μ¸É¨¦¥´¨Ö³¨ ¢ μ¡² ¸É¨ Ô²¥³¥´É´μ° ¡ §Ò.
�μÖ¢²¥´¨¥ ¨§³¥·¨É¥²Ó´μ°  ¶¶ · ÉÊ·Ò ´μ¢μ£μ ¶μ±μ²¥´¨Ö ´  ± ±μ°-Éμ ¶¥·¨μ¤
¸´Ö²μ μ¸É·μÉÊ ¸ ¶·μ¡²¥³Ò ¸É ¡¨²Ó´μ¸É¨ ¶·¨ ¶·μ¢¥¤¥´¨¨ μÉ´μ¸¨É¥²Ó´μ ±· É-
±μ¢·¥³¥´´ÒÌ (¢ É¥Î¥´¨¥ ´¥¸±μ²Ó±¨Ì ¸ÊÉμ±) ¨§³¥·¥´¨°.

�μ¢Ò¥ ¨´¨Í¨ É¨¢Ò ¨¸¸²¥¤μ¢ ´¨° ËÊ´¤ ³¥´É ²Ó´ÒÌ ¢§ ¨³μ¤¥°¸É¢¨° ¢ Ö¤-
· Ì ³¥Éμ¤ ³¨ Ö¤¥·´μ° ¸¶¥±É·μ¸±μ¶¨¨ ¢ ±μ´Í¥ 1970-Ì Ä ´ Î ²¥ 1980-Ì ££.
[6Ä10] ¶μÉ·¥¡μ¢ ²¨ ¶·μ¢¥¤¥´¨Ö Ê¦¥ ³´μ£μ³¥¸ÖÎ´ÒÌ ¨ ³´μ£μ²¥É´¨Ì Ô±¸¶¥·¨-
³¥´Éμ¢. �¡¥¸¶¥Î¥´¨¥ ¸É ¡¨²Ó´μ¸É¨ ¨ ¶μ¢Éμ·Ö¥³μ¸É¨ ·¥§Ê²ÓÉ Éμ¢ ¢´μ¢Ó μ¡·¥²μ
 ±ÉÊ ²Ó´μ¸ÉÓ. ’ ±, Ë¨·³  Canberra · §· ¡μÉ ²  ¨ ¶·¥¤²μ¦¨²  ¡²μ±¨ ¸É ¡¨-
²¨§ Éμ·μ¢ ¸¶¥±É·μ¢ [11].

‚ ± Î¥¸É¢¥ ¶·¨³¥·  ÔËË¥±É¨¢´μ¸É¨ É¥·³μ¸É É¨·μ¢ ´¨Ö  ´ ²μ£μ¢μ°  ¶-
¶ · ÉÊ·Ò ¢ · ¡μÉ¥ [12] μ¶¨¸ ´  Ô±¸¶¥·¨³¥´É ²Ó´ Ö Ê¸É ´μ¢±  ¤²Ö ¨§³¥·¥´¨Ö
(β−ν)-±μ··¥²ÖÍ¨° ¢ β-· ¸¶ ¤¥, ´  ±μÉμ·μ° ¡Ò²¨ ¶μ²ÊÎ¥´Ò ¢ ¦´Ò¥ Ë¨§¨Î¥-
¸±¨¥ ·¥§Ê²ÓÉ ÉÒ.

‚ ´ Ï¥³ ¸²ÊÎ ¥ ¤²Ö Ê³¥´ÓÏ¥´¨Ö ¢²¨Ö´¨Ö ´¥¸É ¡¨²Ó´μ¸É¨ ³Ò ¢μ¸¶μ²Ó§μ-
¢ ²¨¸Ó ·¥±μ³¥´¤ Í¨Ö³¨  ¢Éμ·μ¢ · ¡μÉ [5, 13] ¶μ ¨§³¥´¥´¨Õ ±μÔËË¨Í¨¥´É 
Ê¸¨²¥´¨Ö ¸¶¥±É·μ³¥É·¨Î¥¸±μ£μ É· ±É  ¶ÊÉ¥³
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• ¶μ¤ Î¨ ±μ··¥±É¨·ÊÕÐ¥£μ ´ ¶·Ö¦¥´¨Ö ¤²Ö ¸É ¡¨²¨§ Í¨¨ ¢ ¸²ÊÎ ¥ ¨¸-
¶μ²Ó§μ¢ ´¨Ö �–� É¨¶  Š�-007 [13],

• ¨§³¥´¥´¨Ö Éμ±  ¢ μ¡³μÉ±¥ ¶μ¤μ£·¥¢  É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö [5] ¢ ¸²ÊÎ ÖÌ
¨¸¶μ²Ó§μ¢ ´¨Ö �–� ²Õ¡μ£μ É¨¶ .

�  ·¨¸. 1 ¶μ± § ´Ò Ë²Õ±ÉÊ Í¨¨ ËμÉμ¶¨±  Eγ = 1332 ±Ô‚ 60Co ¡¥§ ¶·¨-
³¥´¥´¨Ö ¸É ¡¨²¨§ Í¨¨ (◦) ¨ ¸μ ¸É ¡¨²¨§ Í¨¥° ¶μ¸·¥¤¸É¢μ³ ¶μ¤ Î¨ ±μ··¥±É¨-
·ÊÕÐ¥£μ ´ ¶·Ö¦¥´¨Ö ¸ ¶μ³μÐÓÕ μ¶¥· Í¨μ´´μ£μ Ê¸¨²¨É¥²Ö (×). ƒ· Ë¨±¨ (+)
¨ (•) ¨²²Õ¸É·¨·ÊÕÉ ¸É ¡¨²¨§ Í¨Õ ¸ ¶μ³μÐÓÕ É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö.
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�¨¸. 1. ”²Õ±ÉÊ Í¨¨ ¶μ²μ¦¥´¨Ö ËμÉμ¶¨±  Eγ = 1332 ±Ô‚ 60Co ¡¥§ ¸É ¡¨²¨§ Í¨¨ (◦) ¨
¸μ ¸É ¡¨²¨§ Í¨¥° (×) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μ¶¥· Í¨μ´´μ£μ Ê¸¨²¨É¥²Ö; ¡¥§ ¸É ¡¨²¨§ Í¨¨
(•) ¨ ¸μ ¸É ¡¨²¨§ Í¨¥° (+) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö
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�¨¸. 2. �²μ±-¸Ì¥³  ¶·μ¢¥¤¥´¨Ö ¸· ¢´¨É¥²Ó´ÒÌ ¨¸¶ÒÉ ´¨° ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É· :
1 Å ¨¸ÉμÎ´¨± Ö¤¥·´μ£μ ¨§²ÊÎ¥´¨Ö; 2 Å ¤¥É¥±Éμ·; 3 Å ¶·¥¤Ê¸¨²¨É¥²Ó; 4 Å É¥¸É-
£¥´¥· Éμ·; 5 Å ²¨´¥°´Ò° Ê¸¨²¨É¥²Ó ¸ ¤¢Ê³Ö ¢ÒÌμ¤ ³¨: μ¤¨´ ¸ ¢ÒÌμ¤´Ò³ ¸μ¶·μÉ¨-
¢²¥´¨¥³ 93 �³, ¤·Ê£μ° ¸ ¢ÒÌμ¤´Ò³ ¸μ¶·μÉ¨¢²¥´¨¥³ 1 �³; 6 Å ¸É ¡¨²¨§ Éμ· ´  ¡ §¥
μ¶¥· Í¨μ´´μ£μ Ê¸¨²¨É¥²Ö; 7 Å ¸É ¡¨²¨§ Éμ· ´  μ¸´μ¢¥ É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö; 8 Å
�–�-1, μ¡¥¸¶¥Î¥´´Ò° ¸É ¡¨²¨§ Í¨¥°; 9 Å �–�-2 ¡¥§ ¸É ¡¨²¨§ Í¨¨

�  ·¨¸. 2 ¶·¨¢¥¤¥´  ¡²μ±-¸Ì¥³  ¤²Ö ¶·μ¢¥¤¥´¨Ö ¸· ¢´¨É¥²Ó´ÒÌ ¨¸¶ÒÉ -
´¨° ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢ £ ³³ -¸¶¥±É·μ³¥É·  É¨¶μ¢μ° Ô±¸¶¥·¨³¥´É ²Ó-
´μ° Ê¸É ´μ¢±¨. ‘¨£´ ²Ò ¸ ¢ÒÌμ¤  ²¨´¥°´μ£μ Ê¸¨²¨É¥²Ö (‹“) É¨¶  ORTEC-
572 [14] ¸ ¢ÒÌμ¤´Ò³ ¸μ¶·μÉ¨¢²¥´¨¥³ 93 �³ ¶μ¤ ÕÉ¸Ö Î¥·¥§ ¸É ¡¨²¨§ Éμ· ´ 
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�–�-1. ‘¨£´ ²Ò ¸ ¢ÒÌμ¤  ‹“ ¸ ¢ÒÌμ¤´Ò³ ¸μ¶·μÉ¨¢²¥´¨¥³ 1 �³ Ä ´  �–�-2.
‘¶¥±É·Ò ¸ �–�-2 ¨§³¥·Ö²¨¸Ó ¡¥§ ¸É ¡¨²¨§ Í¨¨, É. ¥. ¸μμÉ¢¥É¸É¢μ¢ ²¨ ·¥ ²Ó-
´μ° ¸¨ÉÊ Í¨¨ ¶·¨ ¶·μ¢¥¤¥´¨¨ Ô±¸¶¥·¨³¥´Éμ¢.

‚ Ê¸É ´μ¢±¥ ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¡²μ±¨ ¸¶¥±É·μ³¥É·¨Î¥¸±μ°  ¶¶ · ÉÊ·Ò ¤μ-
¸É ÉμÎ´μ ¢Ò¸μ±μ£μ ¶μ ¸É ¡¨²Ó´μ¸É¨ ± Î¥¸É¢  ¶·μ¨§¢μ¤¸É¢  Ë¨·³Ò ORTEC
[14] ¨ �–� Ë¨·³Ò SCHLUMBERGER [15] ¨ �ˆŸˆ [13]. �¨± ±¨Ì ¸¶¥Í¨-
 ²Ó´ÒÌ ³¥· ¶μ É¥·³μ¸É É¨·μ¢ ´¨Õ ¨§³¥·¨É¥²Ó´μ°  ¶¶ · ÉÊ·Ò ´¥ ¶·¥¤¶·¨-
´¨³ ²μ¸Ó. �μ ´ Ï¥³Ê ³´¥´¨Õ, μ¸´μ¢´μ° ¢±² ¤ ¢ ´¥¸É ¡¨²Ó´μ¸ÉÓ ¢´μ¸ÖÉ ± ±
 ±É¨¢´Ò¥, É ± ¨ ¶ ¸¸¨¢´Ò¥ Ô²¥³¥´ÉÒ ¶¥·¢ÒÌ ± ¸± ¤μ¢ Ê¸¨²¥´¨Ö ¶·¥¤Ê¸¨²¨-
É¥²Ö ¨ ²¨´¥°´μ£μ Ê¸¨²¨É¥²Ö.

1. ‘•…Œ�›… �…˜…�ˆŸ

�  ·¨¸. 3 ¶·¥¤¸É ¢²¥´  ¡²μ±-¸Ì¥³  ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢, ¢±²ÕÎ ÕÐ Ö
¤¥Ï¨Ë· Éμ· ±μ³ ´¤ Š�Œ�Š, ¤¢  R-S-É·¨££¥· .

�¨¸. 3. �²μ±-¸Ì¥³  ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢

‹¥¢ Ö Î ¸ÉÓ ¸Ì¥³Ò μ¡¥¸¶¥Î¨¢ ¥É ¶μ¤ ÎÊ ±μ··¥±É¨·ÊÕÐ¥£μ ´ ¶·Ö¦¥´¨Ö
¤²Ö ¸É ¡¨²¨§ Í¨¨ ±μÔËË¨Í¨¥´É  ¶·¥μ¡· §μ¢ ´¨Ö �–� É¨¶  Š�-007 [13] ¸
¶μ³μÐÓÕ R-C-Í¥¶μÎ±¨ ¸ ¶μ¸ÉμÖ´´μ° ¢·¥³¥´¨ ¨´É¥£·¨·μ¢ ´¨Ö ¶·¨³¥·´μ ´¥-
¸±μ²Ó±μ ¸¥±Ê´¤ ¨ μ¶¥· Í¨μ´´μ£μ Ê¸¨²¨É¥²Ö ¸ £²Ê¡μ±μ° μ¡· É´μ° ¸¢Ö§ÓÕ. � 
·¨¸. 4 ¶·¨¢¥¤¥´  ¶·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ¸É ¡¨²¨§ Éμ·μ¢. ‚±²ÕÎ¥´¨¥-¢Ò±²ÕÎ¥-
´¨¥ ¸É ¡¨²¨§ Éμ·  μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¶¥·¥±²ÕÎ É¥²¥³ S2 (·¨¸. 4). ‚ ¢Ò±²ÕÎ¥´-
´μ³ ¸μ¸ÉμÖ´¨¨ ´  ¢Ìμ¤ · §·Ö¤´μ£μ Ê¸É·μ°¸É¢  �–� ¶μ¤ ¥É¸Ö ´ ¶·Ö¦¥´¨¥
¸É ¡¨²¨§ Í¨¨, · ¢´μ¥ 0 ‚. 	ÉμÉ ·¥¦¨³ ¨¸¶μ²Ó§Ê¥É¸Ö ¤²Ö ¶·¥¤¢ ·¨É¥²Ó´μ£μ
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´ ±μ¶²¥´¨Ö ¸¶¥±É·  ¸ Í¥²ÓÕ ¢Ò¡μ·  ·¥¶¥·´μ£μ ¶¨± , μ¶·¥¤¥²¥´¨Ö ¥£μ ¶μ§¨-
Í¨¨ (Chnom) ¨ μ¡² ¸É¨ ¤μ¶Ê¸É¨³ÒÌ §´ Î¥´¨° (Chmin, Chmax) ·¥¶¥·´μ£μ ¶¨± ,
¶μ¤²¥¦ Ð¨Ì  ´ ²¨§Ê. �·¨ ¢±²ÕÎ¥´¨¨ ¸É ¡¨²¨§ Í¨¨ (¸ ¶μ³μÐÓÕ ¶¥·¥±²ÕÎ -
É¥²Ö S2) ´  ¢Ìμ¤ · §·Ö¤´μ£μ Ê¸É·μ°¸É¢  ¸ ¢ÒÌμ¤  �“ ¶μ¤ ¥É¸Ö ±μ··¥±É¨·ÊÕ-
Ð¥¥ ´ ¶·Ö¦¥´¨¥ ¢ ¤¨ ¶ §μ´¥ μÉ −1, 5 ¤μ +1, 5 ‚, ¸μ§¤ ¢ ¥³μ¥ ¶μ¸·¥¤¸É¢μ³
¢Ìμ¤´μ° ¨´É¥£·¨·ÊÕÐ¥° R-C-Í¥¶μÎ±¨ (1 Œ�³, 100 ³±”). ‚ Ê¸É ´μ¢¨¢Ï¥³¸Ö
¤¨´ ³¨Î¥¸±μ³ ·¥¦¨³¥ ÔÉμ ´ ¶·Ö¦¥´¨¥ ≈ 0 ‚.
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�¨¸. 4. �·¨´Í¨¶¨ ²Ó´ Ö ¸Ì¥³  ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢

�· ¢ Ö Î ¸ÉÓ ¸Ì¥³Ò ¶·¥¤´ §´ Î¥´  ¤²Ö ¸É ¡¨²¨§ Í¨¨ ¸¶¥±É·μ¢, ¨§³¥·Ö-
¥³ÒÌ �–� ²Õ¡μ£μ É¨¶ . ˆ§³¥´¥´¨¥ ±μÔËË¨Í¨¥´É  Ê¸¨²¥´¨Ö É· ±É  μ¸ÊÐ¥-
¸É¢²Ö¥É¸Ö ¨§³¥´¥´¨¥³ ¢¥²¨Î¨´Ò É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö ¸ ¶μ¸ÉμÖ´´μ° ¢·¥³¥´¨
´¥¸±μ²Ó±μ ¸¥±Ê´¤ ¶ÊÉ¥³ ¢±²ÕÎ¥´¨Ö ¨²¨ ¢Ò±²ÕÎ¥´¨Ö Éμ±  ¢ μ¡³μÉ±¥ ¶μ¤μ-
£·¥¢ . ‚ ¢Ò±²ÕÎ¥´´μ³ ¸μ¸ÉμÖ´¨¨ (¸ ¶μ³μÐÓÕ ¶¥·¥±²ÕÎ É¥²Ö S3 ¨ ¸μ¶·μÉ¨-
¢²¥´¨Ö RT (·¨¸. 4)) ¢ μ¡³μÉ±Ê ¶μ¤μ£·¥¢  É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö ¶μ¤ ¥É¸Ö Éμ±,
· ¢´Ò° 25 ³�, ÎÉμ μ¡¥¸¶¥Î¨¢ ¥É ¢μ§³μ¦´μ¸ÉÓ ¶·¥¤¢ ·¨É¥²Ó´μ£μ ´ ±μ¶²¥´¨Ö
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¸¶¥±É·  ¸ Í¥²ÓÕ ¢Ò¡μ·  ·¥¶¥·´μ£μ ¶¨± , μ¶·¥¤¥²¥´¨Ö ¥£μ ¶μ§¨Í¨¨ (Chnom) ¨
μ¡² ¸É¨ ¤μ¶Ê¸É¨³ÒÌ §´ Î¥´¨° (Chmin, Chmax) ·¥¶¥·´μ£μ ¶¨± , ¶μ¤²¥¦ Ð¨Ì
 ´ ²¨§Ê. �·¨ ¶¥·¥±²ÕÎ¥´¨¨ S3 ¢ ·¥¦¨³ ¸É ¡¨²¨§ Í¨¨ Éμ± ¢ μ¡³μÉ±¥ ¶μ¤μ-
£·¥¢  ³μ¦¥É ¨§³¥´ÖÉÓ¸Ö μÉ 0 ¤μ 50 ³�, ¶·¨ ÔÉμ³ ¢¥²¨Î¨´  É¥·³μ¸μ¶·μÉ¨¢²¥-
´¨Ö ¨§³¥´Ö¥É¸Ö μÉ 1000 ¤μ 200 �³. ’¥·³μ¸μ¶·μÉ¨¢²¥´¨¥ ³μ¦¥É ¢±²ÕÎ ÉÓ¸Ö
¢ Ô²¥±É·¨Î¥¸±ÊÕ Í¥¶Ó ‹“Ä�–�, ± ±, ´ ¶·¨³¥·, ¶μ± § ´μ ´  ·¨¸. 3. �·¨
ÔÉμ³ ¨¸¶μ²Ó§Ê¥É¸Ö ¢ÒÌμ¤ ²¨´¥°´μ£μ Ê¸¨²¨É¥²Ö ¸ ¢ÒÌμ¤´Ò³ ¸μ¶·μÉ¨¢²¥´¨¥³,
· ¢´Ò³ 93 �³. �²μ± ¢Ò¶μ²´¥´ ¢ ¢¨¤¥ ³μ¤Ê²Ö Š�Œ�Š μ¤¨´ ·´μ° Ï¨·¨´Ò.

2. ���ƒ��ŒŒ��… ��…‘�…—…�ˆ…

�·¥¤¶μ² £ ¥É¸Ö, ÎÉμ ¢ É¥±¸É ¶·μ£· ³³Ò ´ ±μ¶²¥´¨Ö ¸¶¥±É·μ¢ ¨ ¢ ³¥´Õ
Ô±¸¶¥·¨³¥´É  ¤μ¶μ²´¨É¥²Ó´μ ¢¢μ¤ÖÉ¸Ö ¤ ´´Ò¥ μ £· ´¨Í Ì μ¡² ¸É¨, μÉ¢¥É-
¸É¢¥´´μ° §  ¶μ²μ¦¥´¨¥ ¨³¶Ê²Ó¸μ¢, ¢Ò¡· ´´ÒÌ ¢ ± Î¥¸É¢¥ ·¥¶¥·´ÒÌ, ¦¥² -
É¥²Ó´μ ¢ ±μ´¥Î´μ° Î ¸É¨ ¸¶¥±É·  (Chmin, Chmax),   É ±¦¥ ´μ³¨´ ²Ó´Ò° ´μ-
³¥· ± ´ ²  ·¥¶¥·´μ£μ ¶¨±  (Chnom). ‚ ¸²ÊÎ ¥ ¶·¨´ ¤²¥¦´μ¸É¨ ¨¸¸²¥¤Ê¥³ÒÌ
¨³¶Ê²Ó¸μ¢ ± § ¤ ´´μ° μ¡² ¸É¨ ¶·μ¢μ¤¨É¸Ö ¨Ì ¨¤¥´É¨Ë¨± Í¨Ö ¶μ ¶·¨´Í¨¶Ê
®¡μ²ÓÏ¥-³¥´ÓÏ¥¯ ¸ ¢Ò¤ Î¥° ±μ³ ´¤ Š�Œ�Š ¤²Ö ¸μμÉ¢¥É¸É¢ÊÕÐ¥° ±μ··¥±-
Í¨¨ ±μÔËË¨Í¨¥´É  Ê¸¨²¥´¨Ö ¸¶¥±É·μ³¥É·¨Î¥¸±μ£μ É· ±É . �  ·¨¸. 5 ¶·¥¤¸É -
¢²¥´  ¡²μ±-¸Ì¥³  ¶·μ£· ³³Ò ¶·¨³¥´¨É¥²Ó´μ ± ·¥¦¨³Ê É¥·³μ¸É ¡¨²¨§ Í¨¨.

Проверка АЦПLAM

Нет

Прием кода АЦП
[COD]

Накопление спектра.
Buf[COD] = Buf[COD] + 1

1-й анализ на возможную принадлежность реперу
Ch COD Chmin max� �

Нет

2-
Ch

й анализ: «больше-меньше»
относительно nom

Выдача команды
(подогрев)

NAF(24)

Выдача команды 6
(охлаждение)

NAF(2 )

Да

Да

�¨¸. 5. �²μ±-¸Ì¥³  ¶·μ£· ³³Ò ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢
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3. �…‡“‹œ’�’› ˆ‡Œ…�…�ˆ‰

� ³ ¶·¥¤¸É ¢²Ö²μ¸Ó ¨´É¥·¥¸´Ò³ ¶μ²ÊÎ¨ÉÓ ´¥±μÉμ·Ò¥ ¤μ¶μ²´¨É¥²Ó´Ò¥ ·¥-
§Ê²ÓÉ ÉÒ ¸· ¢´¨É¥²Ó´ÒÌ ¨¸¶ÒÉ ´¨° ¸É ¡¨²¨§ Éμ·μ¢ ¸¶¥±É·μ¢. ‘ ÊÎ¥Éμ³ ¸Ìμ-
¦¥¸É¨ ·¥§Ê²ÓÉ Éμ¢ ¨§³¥·¥´¨° ¸¶¥±É·μ¢ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ± ± ¸É ¡¨²¨§ Éμ·μ¢
(·¨¸. 1) ´  μ¸´μ¢¥ μ¶¥· Í¨μ´´μ£μ Ê¸¨²¨É¥²Ö (◦), É ± ¨ ¸É ¡¨²¨§ Éμ·μ¢ ¸ É¥·-
³μ¸μ¶·μÉ¨¢²¥´¨¥³ (•) ¨¸¶ÒÉ ´¨Ö ¶·μ¢μ¤¨²¨¸Ó ¸μ ¸É ¡¨²¨§ Éμ·μ³ ´  μ¸´μ¢¥
É¥·³μ¸μ¶·μÉ¨¢²¥´¨Ö ± ± Ê´¨¢¥·¸ ²Ó´μ£μ ¸ ÉμÎ±¨ §·¥´¨Ö ¥£μ ¶·¨³¥´¨³μ¸É¨
± �–� ²Õ¡μ£μ É¨¶ . �  ·¨¸. 6 ¶·¥¤¸É ¢²¥´Ò ¢·¥³¥´´Ò¥ Ë²Õ±ÉÊ Í¨¨ ¶¨±μ¢,
¨¸¶μ²Ó§Ê¥³ÒÌ ¢ ± Î¥¸É¢¥ ·¥¶¥·´ÒÌ ¤²Ö ¸É ¡¨²¨§ Í¨¨ ¸¶¥±É·μ³¥É· , ¨ ±μ´-
É·μ²Ó´ÒÌ ¶¨±μ¢, ¢§ÖÉÒÌ ¨§ ¸¶¥±É·μ¢ ¸μ ¸É ¡¨²¨§ Í¨¥° ¨ ¡¥§ ´¥¥. Š ¦¤μ¥
¨§³¥·¥´¨¥ ¶·μ¢μ¤¨²μ¸Ó μ±μ²μ ¸ÊÉμ±, ´  ¶·μÉÖ¦¥´¨¨ ¶·¨³¥·´μ 1 ´¥¤¥²¨.

• ƒ· Ë¨± �. ‚ ± Î¥¸É¢¥ ·¥¶¥·´μ£μ ¶¨±  ¸É ¡¨²¨§ Í¨¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó
¨³¶Ê²Ó¸Ò É¥¸É-£¥´¥· Éμ· . ˆ´É¥´¸¨¢´μ¸ÉÓ · ¢´  50 ¨³¶./¸. ‚ ± Î¥¸É¢¥
±μ´É·μ²Ó´ÒÌ ¨§³¥·¥´¨° ¶·¨¢μ¤ÖÉ¸Ö ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ¶¨±μ¢
É¥¸É-£¥´¥· Éμ·  ¢ É· ±É Ì ¸ �–�-1 (¸μ ¸É ¡¨²¨§ Í¨¥° (×)) ¨ ¸ �–�-2
(¡¥§ ¸É ¡¨²¨§ Í¨¨ (•)).

• ƒ· Ë¨± �. ‚ ± Î¥¸É¢¥ ·¥¶¥·´μ£μ ¶¨±  ¸É ¡¨²¨§ Í¨¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó
¨³¶Ê²Ó¸Ò É¥¸É-£¥´¥· Éμ· . ˆ´É¥´¸¨¢´μ¸ÉÓ · ¢´  50 ¨³¶./¸. ‚ ± Î¥¸É¢¥
±μ´É·μ²Ó´ÒÌ ¨§³¥·¥´¨° ¶·¨¢μ¤ÖÉ¸Ö ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ËμÉμ¶¨-
±μ¢ Eγ = 1770 ±Ô‚ · ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  207Bi ¢ É· ±É Ì ¸ �–�-1
(¸μ ¸É ¡¨²¨§ Í¨¥° (◦)) ¨ ¸ �–�-2 (¡¥§ ¸É ¡¨²¨§ Í¨¨ (∇)). �·¨³¥Î -
É¥²Ó´Ò ¶μ¸²¥¤¸É¢¨Ö ¶² ´μ¢μ° § ²¨¢±¨  §μÉ  ¢ 13 Î.

• ƒ· Ë¨± ‚. ‚ ± Î¥¸É¢¥ ·¥¶¥·´μ£μ ¶¨±  ¸É ¡¨²¨§ Í¨¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó
¨³¶Ê²Ó¸Ò ËμÉμ¶¨±  Eγ = 1063 ±Ô‚ · ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  207Bi.
ˆ´É¥´¸¨¢´μ¸ÉÓ ¸μ¸É ¢²Ö²  ∼ 30 ¨³¶./¸. ‚ ± Î¥¸É¢¥ ±μ´É·μ²Ó´ÒÌ ¨§³¥-
·¥´¨° ¶·¨¢μ¤ÖÉ¸Ö ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ËμÉμ¶¨±μ¢ Eγ = 1770 ±Ô‚
· ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  207Bi ¢ É· ±É Ì ¸ �–�-1 (¸μ ¸É ¡¨²¨§ Í¨¥°
(◦)) ¨ ¸ �–�-2 (¡¥§ ¸É ¡¨²¨§ Í¨¨ (∇)).

• ƒ· Ë¨± ƒ. ‚ ± Î¥¸É¢¥ ·¥¶¥·´μ£μ ¶¨±  ¸É ¡¨²¨§ Í¨¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó
¨³¶Ê²Ó¸Ò ËμÉμ¶¨±  Eγ = 1770 ±Ô‚ · ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  207Bi.
ˆ´É¥´¸¨¢´μ¸ÉÓ ¸μ¸É ¢²Ö²  ∼ 1 ¨³¶./¸. ‚ ± Î¥¸É¢¥ ±μ´É·μ²Ó´ÒÌ ¨§³¥-
·¥´¨° ¶·¨¢μ¤ÖÉ¸Ö ¢·¥³¥´´Ò¥ · ¸¶·¥¤¥²¥´¨Ö ËμÉμ¶¨±μ¢ Eγ = 1770 ±Ô‚
· ¤¨μ ±É¨¢´μ£μ ¨¸ÉμÎ´¨±  207Bi ¢ É· ±É Ì ¸ �–�-1 (¸μ ¸É ¡¨²¨§ Í¨¥°
(◦)) ¨ ¸ �–�-2 (¡¥§ ¸É ¡¨²¨§ Í¨¨ (∇)).
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А. 28.06.2006
6975

6970

6965

6960

6955

6950

11 13 15 17 19 21 23 1 3 5 7 9 11

Время суток, ч

11 13 15 17 19 21 23 1 3 5 7 9 11

11 13 15 17 19 21 23 1 3 5 7 9 11

11 13 15 17 19 21 23 1 3 5 7 9 11

Б. 13.07.2006

В. 12.07.2006

Г. 11.07.2006

6950

6940

6930

6920

6950

6940

6930

6920

6950

6940

6930

6920

П
о
зи

ц
и
я
п
и
ко

в
,
к
ан

ал

�¨¸. 6. ‘ÊÉμÎ´Ò¥ Ë²Õ±ÉÊ Í¨¨ ¶μ§¨Í¨° ¶¨±μ¢ ¸¶¥±É·μ¢

4. ��‘“†„…�ˆ… �…‡“‹œ’�’�‚ ˆ‡Œ…�…�ˆ‰

�¥²Ó§Ö ´¥ μ¡· É¨ÉÓ ¢´¨³ ´¨¥ ´  ¸ÊÉμÎ´Ò¥ Ë²Õ±ÉÊ Í¨¨ ¶¨±μ¢ ¸¶¥±É·μ¢ ¢
¨´É¥·¢ ² Ì 15Ä19 ¨ 0Ä7 Î, ¸¢Ö§ ´´Ò¥, ¶μ ¢¸¥° ¢¨¤¨³μ¸É¨, ¸ ¨§³¥´¥´¨Ö³¨ · ¸-
¶μ·Ö¤±  · ¡μÉÒ ¢ ¨§³¥·¨É¥²Ó´μ³ ¶μ³¥Ð¥´¨¨. ˆ§ · §²¨Î´ÒÌ ¢ ·¨ ´Éμ¢ ¢Ò¡μ· 
·¥¶¥·´ÒÌ ¶¨±μ¢ (É¥¸É-£¥´¥· Éμ·, ËμÉμ¶¨±¨ ¨¸ÉμÎ´¨±μ¢ ¨§²ÊÎ¥´¨°) ´ ¨¡μ²¥¥
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¶¥·¸¶¥±É¨¢´Ò³ ¶·¥¤¸É ¢²Ö¥É¸Ö μ·¨¥´É Í¨Ö ´  ¶¨±¨ ¸¶¥±É·μ¢ ¨§²ÊÎ¥´¨° ¸
Ô´¥·£¨¥° ¢ ±μ´¥Î´μ° μ¡² ¸É¨ ¨§³¥·Ö¥³ÒÌ ¸¶¥±É·μ¢, ± ± ¢ Ô±¸¶¥·¨³¥´É¥ ®ƒ¯
(·¨¸. 6), ¢ ±μÉμ·μ³ ¢ ± Î¥¸É¢¥ ·¥¶¥·  ¢Ò¡· ´ ËμÉμ¶¨± Eγ = 1770 ±Ô‚ 207Bi.
‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¨´É¥´¸¨¢´μ¸ÉÓ ·¥¶¥·´μ£μ ¶¨±  ∼ 1 ¨³¶./¸ ¶·¨ μ¡Ð¥°
§ £·Ê§±¥ 6 · 103 ¨³¶./¸ ¤μ¸É ÉμÎ´  ¤²Ö μ¡¥¸¶¥Î¥´¨Ö · ¡μÉÒ ¸É ¡¨²¨§ Éμ· .

5. ‚�‘‘’���‚‹…�ˆ… 	�…�ƒ…’ˆ—…‘Š�ƒ� ��‡�…˜…�ˆŸ
‘�…Š’��‚ ��‘�…„‘’‚�Œ Š���…Š–ˆˆ ��

�…‘’��ˆ‹œ��‘’œ ������’“�›

	´¥·£¥É¨Î¥¸±μ¥ · §·¥Ï¥´¨¥ ¸¶¥±É·μ¢ ³μ¦¥É ¡ÒÉÓ Ê²ÊÎÏ¥´μ ³ É¥³ É¨-
Î¥¸±μ° μ¡· ¡μÉ±μ°, ÊÎ¨ÉÒ¢ ÕÐ¥° ¸μ¸ÉμÖ´¨¥ ´¥¸É ¡¨²Ó´μ¸É¨  ¶¶ · ÉÊ·Ò ´ 
¢¸¥³ ¶·μÉÖ¦¥´¨¨ ¨§³¥·¥´¨° [12, 16]. �·£ ´¨§ Í¨Ö É ±¨Ì Ô±¸¶¥·¨³¥´Éμ¢
¶·¥¤¶μ² £ ¥É μ¡Ö§ É¥²Ó´μ¥ ´ ²¨Î¨¥ ¶·μ³¥¦ÊÉμÎ´ÒÌ ¸± ´¨·μ¢ ´¨° ¨´Ëμ·³ -
Í¨¨.

„²Ö ¡μ²ÓÏ¥° ´ £²Ö¤´μ¸É¨ ÔËË¥±É¨¢´μ¸É¨ ¶·μÍ¥¤Ê·Ò ¶·¥μ¡· §μ¢ ´¨° ´ 
·¨¸. 7 ¶·¨¢¥¤¥´Ò ·¥§Ê²ÓÉ ÉÒ ´ Î ²Ó´μ£μ (¸ ³μ³¥´É  ¢±²ÕÎ¥´¨Ö  ¶¶ · ÉÊ·Ò)
ÔÉ ¶  ¨§³¥·¥´¨° Ëμ´  ¢ É¥Î¥´¨¥ ¶¥·¢ÒÌ 20 Î ¸ ¶μÎ ¸μ¢μ° § ¶¨¸ÓÕ ¸¶¥±É·μ¢.
(Š ± ¶· ¢¨²μ, ¨§³¥·¥´¨Ö ¸ ¶μ¤μ¡´μ° ´¥¸É ¡¨²Ó´μ¸ÉÓÕ ¨¸±²ÕÎ ÕÉ¸Ö ¨§ ¶μ¸²¥-
¤ÊÕÐ¥£μ  ´ ²¨§ .) „²Ö ± ¦¤μ£μ ¨§ 20 ¸¶¥±É·μ¢ ¢ÒÎ¨¸²Ö²¨¸Ó Ô´¥·£¥É¨Î¥¸±¨¥
± ²¨¡·μ¢μÎ´Ò¥ ±·¨¢Ò¥, ¢ ´ Ï¥³ ¸²ÊÎ ¥ μ¶¨¸Ò¢ ¥³Ò¥ ¶μ²¨´μ³μ³ 1-° ¸É¥¶¥´¨.
�  ·¨¸. 7,   ¶μ± § ´μ ¨§³¥´¥´¨¥ ¶μ²μ¦¥´¨Ö ¶¨±  ¸ Ô´¥·£¨¥° 2614,5 ±Ô‚, ¸¢Ö-
§ ´´μ¥ ¸ ´¥¸É ¡¨²Ó´μ¸ÉÓÕ  ¶¶ · ÉÊ·Ò. �  ·¨¸. 7, ¡ ¶μ± § ´ ÊÎ ¸Éμ± ¸¶¥±É· 
¢ ¤¨ ¶ §μ´¥ 2050Ä2650 ±Ô‚, ¶μ²ÊÎ¥´´Ò° ¸Ê³³¨·μ¢ ´¨¥³ ¢¸¥Ì Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¸¶¥±É·μ¢. �  ·¨¸. 7, ¢ ¶·¨¢¥¤¥´ ÉμÉ ¦¥ ÊÎ ¸Éμ± ¸¶¥±É· , ¶μ²ÊÎ¥´´Ò°
¸Ê³³¨·μ¢ ´¨¥³ 20 ¸¶¥±É·μ¢, ¶·¥¤¢ ·¨É¥²Ó´μ ¸±μ··¥±É¨·μ¢ ´´ÒÌ ¨ ¶·¨¢¥-
¤¥´´ÒÌ ± ¥¤¨´μ° Ô´¥·£¥É¨Î¥¸±μ° ± ²¨¡·μ¢±¥, ¢Ò¡· ´´μ° ¤²Ö 18-£μ ¸¶¥±É· .
� §·¥Ï¥´¨¥ ´  ¶¨±¥ Eγ = 2614, 5 ±Ô‚ ¢ ¸¶¥±É·¥ ´  18 Î ¨§³¥·¥´¨° ¸μ¸É ¢²Ö¥É
3,44(6) ±Ô‚. � §·¥Ï¥´¨¥ ´  ÔÉμ³ ¦¥ ¶¨±¥ ¢ ¸Ê³³ ·´μ³ ¸¶¥±É·¥ (·¨¸. 7, ¡)
8,5(1) ±Ô‚ ¨ ¢ ¸Ê³³ ·´μ³ ¸±μ··¥±É¨·μ¢ ´´μ³ ¸¶¥±É·¥ (·¨¸. 7, ¢) 3,82(8) ±Ô‚.

‡�Š‹
—…�ˆ…

Š ± Ê¦¥ μÉ³¥Î ²μ¸Ó, ´ ³¨ ¨¸¶μ²Ó§μ¢ ²¨¸Ó ¡²μ±¨ ¸¶¥±É·μ³¥É·¨Î¥¸±μ°  ¶-
¶ · ÉÊ·Ò ¢Ò¸μ±μ£μ ± Î¥¸É¢  ¸ ÉμÎ±¨ §·¥´¨Ö ¢·¥³¥´´μ° ¸É ¡¨²Ó´μ¸É¨. ’¥³ ´¥
³¥´¥¥ ¢ ·¥ ²Ó´ÒÌ Ê¸²μ¢¨ÖÌ ¨§³¥·¥´¨° ³Ò ¡Ò²¨ ¢Ò´Ê¦¤¥´Ò ¨´μ£¤  ¶·¨´¨³ ÉÓ
¤μ¶μ²´¨É¥²Ó´Ò¥ ³¥·Ò ¶μ¢ÒÏ¥´¨Ö ¸É ¡¨²Ó´μ¸É¨  ´ ²μ£μ¢μ°  ¶¶ · ÉÊ·Ò.

�·¥¤² £ ¥³Ò¥ ´ ³¨ ·¥Ï¥´¨Ö ³μ£ÊÉ μ± § ÉÓ¸Ö ¶μ²¥§´Ò³¨ ¶·¨ ¶·μ¢¥¤¥´¨¨
¤μ²£μ¢·¥³¥´´ÒÌ ¨ ³´μ£μ±· É´μ ¶μ¢Éμ·Ö¥³ÒÌ Ô±¸¶¥·¨³¥´Éμ¢. ‚ ¡μ²¥¥ Ï¨·μ-
±μ³ ¶² ´¥ ¸É ¡¨²¨§ Éμ·Ò ³μ£ÊÉ · ¸¸³ É·¨¢ ÉÓ¸Ö ± ± μ¸´μ¢´μ° ±μ³¶μ´¥´É ¢
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�¨¸. 7. ‚μ¸¸É ´μ¢²¥´¨¥ Ô´¥·£¥É¨Î¥¸±μ£μ · §·¥Ï¥´¨Ö ¸¶¥±É·μ¢ ¶μ¸·¥¤¸É¢μ³ ±μ··¥±Í¨¨
´  ´¥¸É ¡¨²Ó´μ¸ÉÓ  ¶¶ · ÉÊ·Ò

¸¨¸É¥³¥  ¢Éμ³ É¨Î¥¸±μ£μ ·¥£Ê²¨·μ¢ ´¨Ö ¢ ¨§³¥·¨É¥²Ó´ÒÌ ¨ ¨¸¶μ²´¨É¥²Ó´ÒÌ
¶·μÍ¥¸¸ Ì.

�¢Éμ·Ò ¡² £μ¤ ·ÖÉ Š. Ÿ. ƒ·μ³μ¢ , ‚. �. �·Ê¤ ´¨´ , �.ˆ. †Ê· ¢²¥¢  § 
¢´¨³ ´¨¥ ¨ ¶μ¤¤¥·¦±Ê ¶·¨ ¢Ò¶μ²´¥´¨¨ ¤ ´´μ° · ¡μÉÒ. � ¡μÉ  ¢Ò¶μ²´¥´ 
¶·¨ Ë¨´ ´¸μ¢μ° ¶μ¤¤¥·¦±¥ �””ˆ (¶·μ¥±É 04-02-17144).
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