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� ¸¸³μÉ·¥´μ ¶·¨²μ¦¥´¨¥, ¸μ§¤ ´´μ¥ ¢ ¸·¥¤¥ Builder C++ (Windows) ¤²Ö  ´ ²¨§  Ô±¸-
¶¥·¨³¥´É ²Ó´ÒÌ ¤ ´´ÒÌ ¸¶¥±É·μ³¥É·  £ §μ´ ¶μ²´¥´´μ£μ ¸¥¶ · Éμ·  (ƒ�‘) Ö¤¥· μÉ¤ Î¨ ‹Ÿ�
¨³. ƒ.�. ”²¥·μ¢  ´  μ¸´μ¢¥ ¤¥É¥±Éμ·  DSSSD (Double Side Silicon Strip Detector) ¢ ·¥¦¨³¥
off-line. � §· ¡μÉ ´´Ò°  ¢Éμ³ É¨Î¥¸±¨° Ô±¸¶·¥¸¸-³¥Éμ¤ ± ²¨¡·μ¢±¨ 48 ¸É·¨¶μ¢ ±·¥³´¨¥¢μ£μ
¶μ§¨Í¨μ´´μ-ÎÊ¢¸É¢¨É¥²Ó´μ£μ ¤¥É¥±Éμ·  ¶μ É·¥³ ´ ¨¡μ²¥¥ Ô´¥·£¨Î´Ò³ ²¨´¨Ö³ ¸¶¥±É·  ¨§ ·¥ ±-
Í¨¨ natYb + 48Ca → ∗Th ¸· ¢´¨¢ ¥É¸Ö ¶μ ·¥§Ê²ÓÉ É ³ ¸ ¡μ²¥¥ ÉÐ É¥²Ó´Ò³¨ ± ²¨¡·μ¢μÎ´Ò³¨
³¥Éμ¤ ³¨. �·¨¢¥¤¥´Ò ¶·¨³¥·Ò ¸¶¥±É·μ¢ ¤²Ö Ê± § ´´μ° ·¥ ±Í¨¨,   É ±¦¥ ·¥§Ê²ÓÉ ÉÒ Ë¨²ÓÉ· Í¨¨
¤²Ö ¶·¥¤² £ ¥³μ£μ ± ²¨¡·μ¢μÎ´μ£μ  ²£μ·¨É³ .

Abstract Builder C++ (Windows) application for the experimental data of the Dubna Gas-Filled
Recoil Separator (DGFRS) and DSSSD detector based detection system is considered. Express method
for 48 strip calibration of position sensitive silicon detector using three peaks from natYb+48Ca → ∗Th
reaction is designed. It is compared with the results of the precise calibration procedure. Examples of
spectra from that reaction are presented too.
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	μ²¥¥ Î¥³ Ê¸¶¥Ï´Ò¥ Ô±¸¶¥·¨³¥´ÉÒ ´  Ê¸É ´μ¢±¥ ƒ�‘ §  ¶μ¸²¥¤´¨¥ £μ¤Ò ¶·¥¤¶μ² -
£ ÕÉ ¢Ò¸μ±ÊÕ ¸É¥¶¥´Ó  ¢Éμ³ É¨§ Í¨¨ Ô±¸¶¥·¨³¥´Éμ¢ ¶μ ¶μ¨¸±Ê ·¥¤±¨Ì ¸μ¡ÒÉ¨° · ¸¶ ¤ 
¸¢¥·ÌÉÖ¦¥²ÒÌ Ö¤¥· (‘’Ÿ) [1Ä3]. �¸´μ¢´Ò¥ Ô²¥³¥´ÉÒ É ±μ¢ÒÌ ¸¨¸É¥³ ¨ ¶μ¤Ìμ¤μ¢ ¨§²μ-
¦¥´Ò ¢ · ¡μÉ Ì [4Ä9]. „ ´´ Ö ¦¥ · ¡μÉ  Ö¢²Ö¥É¸Ö μ·£ ´¨Î¥¸±¨³ ¶·μ¤μ²¦¥´¨¥³ [5] ¢ μ¡² -
¸É¨ É ±¨Ì ±μ³¶μ´¥´É, ± ± off-line ¶·¨²μ¦¥´¨¥ ¤²Ö  ´ ²¨§  ¤ ´´ÒÌ ¨ ¢μ§³μ¦´μ° ±μ··¥±É¨-
·μ¢±¨ · ¡μÉÒ  ¶¶ · ÉÊ·Ò ± ± ¤μ Ô±¸¶¥·¨³¥´É , É ± ¨ ¢ Ìμ¤¥ ¤μ²£μ¢·¥³¥´´μ£μ μ¡²ÊÎ¥´¨Ö.
�±¸¶·¥¸¸-± ²¨¡·μ¢±  ¸É·¨¶μ¢ ¤¥É¥±Éμ·  DSSSD ³μ¦¥É · ¸¸³ É·¨¢ ÉÓ¸Ö ± ± ¸¶μ¸μ¡ Ô±μ-
´μ³¨¨ ¢·¥³¥´¨ ¶·¨ ¶μ¨¸±¥ ±μ··¥²ÖÍ¨° É¨¶  Ö¤·μ μÉ¤ Î¨ Äα (ERÄα) ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥
¢·¥³¥´¨ [10]. Š·μ³¥ Éμ£μ, ¶μ ³´¥´¨Õ  ¢Éμ· , ¡μ²ÓÏμ¥ §´ Î¥´¨¥ ¨³¥¥É ³μ´¨Éμ·¨´£ ¶· -
¢¨²Ó´μ¸É¨ · ¡μÉÒ ¤ ÉÎ¨±μ¢ ¢· Ð¥´¨Ö ³¥Ì ´¨Î¥¸±μ° · ³±¨ ± ± ³¨Ï¥´¨, É ± ¨ ¢Ìμ¤´μ£μ
μ±´  ¸¥¶ · Éμ·  [11] ¨¸Ìμ¤Ö ¨³¥´´μ ¨§ Ë °²μ¢μ° ¨´Ëμ·³ Í¨¨. ’ ±¦¥ ¶·¨ · ¸¸³μÉ·¥-
´¨¨ ¶·μÍ¥¸¸   ¢Éμ³ É¨Î¥¸±μ° ± ²¨¡·μ¢±¨ ¸¶¥±É·μ¢ ¢ ¦´μ ÊÎ¨ÉÒ¢ ÉÓ ¸¶¥Í¨Ë¨±Ê ¸¶¥±É· 
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α-· ¸¶ ¤  ¨§ ·¥ ±Í¨¨ ¶μ²´μ£μ ¸²¨Ö´¨Ö natYb + 48Ca → ∗Th ± ± ´ ¨¡μ²¥¥ Î ¸Éμ (¶· ±É¨-
Î¥¸±¨ ¡¥§ ²ÓÉ¥·´ É¨¢´μ) ¶·¨³¥´Ö¥³μ° ¤²Ö ¤ ´´ÒÌ Í¥²¥° ´  Ê¸É ´μ¢±¥ ƒ�‘. ‚ Î ¸É´μ¸É¨,
ÔÉμ Å ´ ²¨Î¨¥ ²¨´¨¨ 9261 ±Ô‚, ±μÉμ· Ö ²¥£±μ ³μ¦¥É ¡ÒÉÓ ¨¤¥´É¨Ë¨Í¨·μ¢ ´  ¢  ¢Éμ³ É¨-
Î¥¸±μ³ ·¥¦¨³¥ ¨ ¨¸¶μ²Ó§μ¢ ÉÓ¸Ö ¤²Ö ¶¥·¢μ£μ ¶·¨¡²¨¦¥´¨Ö ± ²¨¡·μ¢±¨ ¶μ μ¤´μ° ²¨´¨¨.

1. RAD Builder C++ ”�‰‹�‚�… ��ˆ‹�†…�ˆ… MONITOR'2015
„‹Ÿ ����’› ‘ ”�‰‹�Œˆ ������ „���›• �Š‘�…�ˆŒ…�’�‚ ƒ�‘

„ ´´μ¥ ¶·¨²μ¦¥´¨¥ ¶·¥¤´ §´ Î¥´μ ¤²Ö · ¡μÉÒ ¸ Ë °² ³¨ ¤¥É¥±É¨·ÊÕÐ¥° ¸¨¸É¥³Ò
ƒ�‘ ´  μ¸´μ¢¥ ¤¥É¥±Éμ·  DSSSD (¶·μ£· ³³  Writer.exe [5]). �´μ ¶μ¤·μ¡´μ μ¶¨¸ ´μ ¢
Ê± § ´´ÒÌ ¢ÒÏ¥ · ¡μÉ Ì. ” °²Ò ¤ ´´ÒÌ (event-by-event) Ì· ´ÖÉ¸Ö ´  ´μ¸¨É¥²¥ DS 1511
Disk Station [12] ¢ ±μ³´ É¥ ¤¨¸É ´Í¨μ´´μ£μ ±μ´É·μ²Ö ƒ�‘, É ³ ¦¥ · ¸¶μ²μ¦¥´Ò ±μ³-
¶ÓÕÉ¥·Ò ¤²Ö · ¡μÉÒ ¸ ¤ ´´Ò³¨ (·¨¸. 1).

�¨¸. 1. ‘Ì¥³ É¨±  ¶·μÍ¥¸¸  ´ ¡μ· /¢¨§Ê ²¨§ Í¨¨ ¤ ´´ÒÌ

1.1. �¸´μ¢´Ò¥ £¨¸Éμ£· ³³Ò ¶·¨²μ¦¥´¨Ö MONITOR-2014. Š Î¨¸²Ê μ¸´μ¢´ÒÌ £¨¸Éμ-
£· ³³ μÉ´μ¸ÖÉ¸Ö ¨Ì ¸²¥¤ÊÕÐ¨¥ £·Ê¶¶Ò:

Å μ¸´μ¢´ Ö £¨¸Éμ£· ³³ , ¸μ¤¥·¦ Ð Ö (· §²¨Î´Ò¥ Í¢¥É  ²¨´¨°) ¸¶¥±É·Ò α-· ¸¶ ¤ 
(¸Ê³³ ·´Ò°, ¶μ É¥±ÊÐ¥° ± ²¨¡·μ¢±¥, ¥¸²¨ ¥¸ÉÓ), ¸¶¥±É· μÉ´μ¸¨É¥²Ó´ÒÌ ¢·¥³¥´ ¶·¨ · -
¡μÉ¥ ¸ ¢· Ð ÕÐ¥°¸Ö ³¨Ï¥´ÓÕ, ¸¶¥±É· ΔE1, ΔE2 (¶·μ¶μ·Í¨μ´ ²Ó´Ò¥ ± ³¥·Ò ´¨§±μ£μ
¤ ¢²¥´¨Ö), TOF (¢·¥³Ö ¶·μ²¥É );

Å £¨¸Éμ£· ³³Ò (± ´ ²Ò, Ô´¥·£¨Ö ¶μ ± ²¨¡·μ¢±¥ ¶μ ¸μ¡ÒÉ¨Õ OnMouseMove ´  μÉ¤¥²Ó-
´μ° ¶ ´¥²¨) Ô´¥·£¨¨ ¤²Ö 48 ¶¥·¥¤´¨Ì ¸É·¨¶μ¢ ¨ 128 § ¤´¨Ì, Ï¥¸ÉÓ ¸¶¥±É·μ¢ ¡μ±μ¢ÒÌ
¤¥É¥±Éμ·μ¢ ¨ ¸¶¥±É· VETO-¤¥É¥±Éμ·  (· ¸¶μ²μ¦¥´ §  Ëμ± ²Ó´Ò³ ¤¥É¥±Éμ·μ³) [13, 14];

Å £¨¸Éμ£· ³³Ò · ¸¶·¥¤¥²¥´¨° § £·Ê§±¨ ¶μ ¶¥·¥¤´¨³ ¨ § ¤´¨³ ¸É·¨¶ ³;
Å £¨¸Éμ£· ³³  (¸Ê³³ ·´ Ö) Ô´¥·£¨° £·Ê¡μ° Ï± ²Ò (¤μ 300 ŒÔ‚) ¶μ É¥±ÊÐ¥°

± ²¨¡·μ¢±¥;
Å ¨ ·Ö¤ ¤·Ê£¨Ì.
‚ ± Î¥¸É¢¥ ¶·¨³¥·  ´  ·¨¸. 2 ¶μ± § ´  μ¸´μ¢´ Ö ¢Ìμ¤´ Ö £¨¸Éμ£· ³³ .
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�¨¸. 2. �±´μ μ¸´μ¢´ÒÌ £¨¸Éμ£· ³³ ¶·¨²μ¦¥´¨Ö. �μ± § ´Ò £¨¸Éμ£· ³³Ò α-· ¸¶ ¤ , ¸¶¥±É·  ¢·¥³¥´

¢· Ð ÕÐ¥°¸Ö ³¨Ï¥´¨, ¶·μ¶μ·Í¨μ´ ²Ó´ÒÌ ± ³¥· ΔE1, ΔE2 ¨ ¢·¥³¥´¨ ¶·μ²¥É  TOF

�¨¸. 3. ‘¶¥±É· Ï± ²Ò μ¸±μ²±μ¢ ¤¥²¥´¨Ö

�É³¥É¨³, ÎÉμ ¸¶¥±É· ¢·¥³¥´ ¢· Ð ÕÐ¥°¸Ö ³¨Ï¥´¨ Î¥É±μ ¶μ± §Ò¢ ¥É · §¤¥²¥´¨¥
´  μÉ¤¥²Ó´Ò¥ ¸¥±Éμ· . �  ·¨¸. 3 ¶μ± § ´ ¸Ê³³ ·´Ò° ¸¶¥±É· Ï± ²Ò μ¸±μ²±μ¢ ¤¥É¥±Éμ· 
DSSSD (·¥ ±Í¨Ö natYb + 48Ca).

1.2. �±¸¶·¥¸¸-³¥Éμ¤  ¢Éμ³ É¨Î¥¸±μ° ± ²¨¡·μ¢±¨ ¶μ ¶·μ¤Ê±É ³ É¥¸Éμ¢μ° ·¥ ±Í¨¨
¶μ²´μ£μ ¸²¨Ö´¨Ö natYb + 48Ca → ∗Th. �·¨ ¶·μ¢¥¤¥´¨¨ ¤μ²£μ¢·¥³¥´´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢
¶μ ¸¨´É¥§Ê ‘’Ÿ ¶·¥Í¨§¨μ´´Ò° ± ²¨¡·μ¢μÎ´Ò° ¶·μÍ¥¸¸ §´ Î¨³ ´¥ Éμ²Ó±μ ¤²Ö μ±μ´Î -
É¥²Ó´μ° μ¡· ¡μÉ±¨ ·¥§Ê²ÓÉ Éμ¢, ´μ ¨ ¤²Ö ¶μ²ÊÎ¥´¨Ö ³ ¸¸¨¢  ± ²¨¡·μ¢μÎ´ÒÌ ±μ´¸É ´É,
¶·¨³¥´Ö¥³ÒÌ ¤²Ö ¶μ¨¸±  ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥ ¢·¥³¥´¨ ±μ··¥²ÖÍ¨μ´´ÒÌ §¢¥´Ó¥¢ É¨¶ 
ERÄα. ‡ Î ¸ÉÊÕ ¤ ´´ Ö ¶·μÍ¥¤Ê·  § ´¨³ ¥É ¢·¥³Ö ¤μ 2 ¸ÊÉ ¨ ¡μ²¥¥. ‚ Éμ ¦¥ ¢·¥³Ö, ¶·¨
´ ²¨Î¨¨ ¤μ¸É ÉμÎ´μ° ¸É É¨¸É¨±¨, Ô±¸¶·¥¸¸-³¥Éμ¤Ò ³μ£ÊÉ Ê¶·μ¸É¨ÉÓ ¤ ´´ÊÕ ¶·μÍ¥¤Ê·Ê.
�¨¦¥ ¶·¥¤² £ ¥É¸Ö ³¥Éμ¤, ¸ÊÉÓ ±μÉμ·μ£μ ¢ ¸²¥¤ÊÕÐ¥³:
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Å ¶μ¸±μ²Ó±Ê ¨§´ Î ²Ó´μ ±μÔËË¨Í¨¥´ÉÒ Ê¸¨²¥´¨Ö Ô²¥±É·μ´´ÒÌ É· ±Éμ¢ ´¥ μÉ²¨-
Î ÕÉ¸Ö ´  10Ä15% ¶μ¸²¥ ´ ¸É·μ°±¨  ¶¶ · ÉÊ·Ò, Éμ  ¢Éμ³ É¨Î¥¸± Ö ¶·μÍ¥¤Ê·  ¢Ò¡¨· ¥É
É·¨ ´ ¨¡μ²¥¥ Ô´¥·£¨Î´Ò¥ ²¨´¨¨, μÉ¸¥± Ö (¶μ ´μ³¥·Ê ± ´ ² ) · ¸¶μ²μ¦¥´´Ò¥ ´¨¦¥;

Å Ë¨²ÓÉ·ÊÕÉ¸Ö ± ´ ²Ò (¨ ¨Ì ¸μ¤¥·¦ ´¨¥), ¥¸²¨ μ´μ ´¥ ¤μ¸É¨£ ¥É ≈ 15−35% μÉ
³ ±¸¨³ ²Ó´μ ÔËË¥±É¨¢´μ° ²¨´¨¨;

Å ´ Ìμ¤ÖÉ¸Ö ³ ±¸¨³Ê³Ò (Í¥´É· ÉÖ¦¥¸É¨) ¢¸¥Ì É·¥Ì ¶¨±μ¢ ¢ ± ´ ² Ì;
Å ¶·μ¨§¢μ¤¨É¸Ö ¶¥·¢μ¥ ¶·¨¡²¨¦¥´¨¥ ± ²¨¡·μ¢±¨ ¶μ μ¤´μ°, ¸ ³μ° ¶· ¢μ° ²¨´¨¨ ¸

¶·¨¸¢μ¥´¨¥³ §´ Î¥´¨Ö Ô´¥·£¨¨ α-· ¸¶ ¤  217Th (9261 ±Ô‚);
Å μ¶·¥¤¥²ÖÕÉ¸Ö ¶μ ¶¥·¢μ³Ê ¶·¨¡²¨¦¥´¨Õ Ô´¥·£¨¨ ¤¢ÊÌ ²¥¢ÒÌ ¶¨±μ¢;
Å ¶·μ¨¸Ìμ¤¨É ®· ¸¶μ§´ ¢ ´¨¥¯ ¨ ±μ··¥±Í¨Ö Ô´¥·£¨¨ ²¥¢ÒÌ ¶¨±μ¢,   ¨³¥´´μ ¤μ §´ -

Î¥´¨° 8700 ¨ 7923 ±Ô‚;
Å μ±μ´Î É¥²Ó´μ ¢¸¥ 48 ¸É·¨¶μ¢  ¢Éμ³ É¨Î¥¸±¨ (¶μ ´ ¦ É¨¨ ±´μ¶±¨ Ô±¸¶¥·¨³¥´É -

Éμ·μ³) ± ²¨¡·ÊÕÉ¸Ö ¸ ¶·¨³¥´¥´¨¥³ ³¥Éμ¤  ´ ¨³¥´ÓÏ¨Ì ±¢ ¤· Éμ¢ ¶μ É·¥³ ÊÉμÎ´¥´´Ò³
²¨´¨Ö³;

Å μ¡· §ÊÕÉ¸Ö ¤¢  ¢ÒÌμ¤´ÒÌ Ë °²  ·¥§Ê²ÓÉ É :  ) ´ ¡μ· ±μ´¸É ´É (Ei = aiN + bi,
i = 0, . . . , 47); ¡) Ë °² μÉ±²μ´¥´¨° μÉ Ê¸²μ¢´μ ®¶· ¢¨²Ó´μ°¯ ± ²¨¡·μ¢±¨ (¶·¨ ¥¥ ´ ²¨-
Î¨¨) ¤²Ö ± ´ ²  N = 1000 (¶·¨³¥·´μ 8 ŒÔ‚).

…¸²¨, É¥³ ´¥ ³¥´¥¥, ´¥¢μ§³μ¦´μ Ê¸É ´μ¢¨ÉÓ μÉ¸¥Î±Ê É·¥Ì ¶· ¢ÒÌ ¶¨±μ¢ ¥¤¨´μμ¡· §´μ
(§ ¤ ¢ μ¤¨´ ´μ³¥· ± ´ ²  ¤²Ö ¢¸¥Ì 48 ¸É·¨¶μ¢), Éμ Ô±¸¶¥·¨³¥´É Éμ· ¨³¥¥É ¢μ§³μ¦´μ¸ÉÓ
Ê¸É ´μ¢¨ÉÓ ± ´ ² ¨´¤¨¢¨¤Ê ²Ó´μ ¢ ¨´É¥· ±É¨¢´μ³ ·¥¦¨³¥ ¶μ ¸μ¡ÒÉ¨Õ onMouseClick().
„²Ö μ¡Ð¥° ¤¥³μ´¸É· Í¨¨ ¶·μÍ¥¸¸  ´  ·¨¸. 4,  Ä¢ ¶μ± § ´Ò Ì · ±É¥·´Ò¥ Ï £¨ Ë¨²ÓÉ· -
Í¨¨ ¸¶¥±É·μ¢. ‚ É ¡²¨Í¥, · ¸¶μ²μ¦¥´´μ° ´  ¶ ²¨É·¥, ¶·¨¢¥¤¥´Ò Ì · ±É¥·´Ò¥ ¢¥²¨Î¨´Ò
Ô´¥·£¨°, ± ´ ²Ò ¨ ¸μ¤¥·¦ ´¨¥.

‡´ Î¥´¨Ö μÉ±²μ´¥´¨° μÉ ®¶· ¢¨²Ó´μ°¯ ± ²¨¡·μ¢±¨ ¸μμÉ¢¥É¸É¢ÊÕÉ ¸²¥¤ÊÕÐ¨³ Î¨¸² ³
(±Ô‚, ºº44, 48 ¸É·¨¶Ò μÉ±²ÕÎ¥´Ò. �¥·¢μ¥ Î¨¸²μ ¶ ·Ò Å ´μ³¥· ¸É·¨¶ , ¢Éμ·μ¥ Å
μÉ±²μ´¥´¨¥)

{1, 1; 2, 5; 3, Ä7; 4, Ä3; 5 Ä2; 6, 1; 7, 1; 8, 1; 9, 0; 10, Ä1; 11, Ä3; 12, Ä3; 13, Ä4; 14, Ä3;
15, Ä1; 16, 0; 17, 1; 18, Ä3; 19, 0; 20, Ä2; 21, 0; 22, 3; 23, Ä2; 24, 0; 25, 0; 26, 0; 27, Ä4;
28, 0; 29, 0; 30, 0; 31, 0; 32, 0; 33, 2; 34, Ä2; 35, Ä2; 36, 0; 37, 0; 38, Ä4; 39, 0; 40, Ä1; 41,
Ä1; 42, 2; 43, Ä1; 45, Ä1; 46, 3; 47, 0}.

‘²¥¤Ê¥É ¶·¨§´ ÉÓ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ Î¨¸¥² Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ° (¸É ´¤ ·É´μ¥ μÉ±²μ-
´¥´¨¥ 2,1 ±Ô‚, ·¨¸. 5).

’¨¶¨Î´Ò¥ μÉ±²μ´¥´¨Ö ¢ ¡μ²¥¥ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ (¶·¨³¥·´μ 6,5Ä15 ŒÔ‚) ¶μ± § ´Ò
´  ·¨¸. 5, ¡ ¤²Ö ¸É·¨¶μ¢ ºº21, 31.

Š·μ³¥ Éμ£μ, ¶·¨ ´ Ìμ¦¤¥´¨¨ Ô´¥·£¨¨ α-· ¸¶ ¤  ¤²Ö ³ ¸¸, μÉ²¨Î ÕÐ¨Ì¸Ö μÉ · °μ´ 
∼ 200−220 (´ ¶·¨³¥·, ∼ 280−300), ¸²¥¤Ê¥É ¸Î¨É ÉÓ¸Ö ¨ ¸ ¢μ§³μ¦´μ¸ÉÓÕ ¸¨¸É¥³ É¨Î¥-
¸±μ° μÏ¨¡±¨, ±μÉμ· Ö ³μ¦¥É ¤μ¸É¨£ ÉÓ ∼ 20 ±Ô‚ [9] ¨§-§  Éμ£μ, ÎÉμ Ë ±É¨Î¥¸±¨ Ô´¥·£μ-
¢Ò¤¥²¥´¨¥ ¢ ±·¥³´¨¥¢μ³ ¤¥É¥±Éμ·¥ ¨³¶² ´É¨·μ¢ ´´μ£μ ´Ê±²¨¤  ¸μμÉ¢¥É¸É¢Ê¥É ´¥ Ô´¥·£¨¨
α-Î ¸É¨ÍÒ,   Î ¸É¨Î´μ° ¸Ê³³¥ É ±μ¢μ° ¸ μ¸É É±μ³ Ô´¥·£μ¢Ò¤¥²¥´¨Ö Ö¤·  μÉ¤ Î¨, ÌμÉÖ ¡Ò
¨ ¸ ¡μ²ÓÏ¨³ §´ Î¥´¨¥³ ¤¥Ë¥±É   ³¶²¨ÉÊ¤Ò ¨³¶Ê²Ó¸  ¶μ¸²¥¤´¥£μ. ‘ ³ ¦¥ ¶μ¶· ¢μÎ´Ò°
³´μ¦¨É¥²Ó μ¶·¥¤¥²Ö¥É¸Ö ¸μμÉ´μÏ¥´¨¥³ É¨¶ 
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�¨¸. 4. • · ±É¥·´Ò¥ Ï £¨ Ë¨²ÓÉ· Í¨¨ ¸¶¥±É·μ¢.  ) � Î ²Ó´Ò° ¸¶¥±É· (¸É·¨¶ º 7). ¡) � Ìμ¦¤¥´¨¥

É·¥Ì ¶¨±μ¢ (³ ·±¥·). ¢) �±μ´Î É¥²Ó´Ò° ·¥§Ê²ÓÉ É. ‚ É ¡²¨Í¥ ¶μ± § ´Ò ¢ Éμ³ Î¨¸²¥ §´ Î¥´¨Ö
Ô´¥·£¨° ¢ ¶¥·¢μ³ (¶μ μ¤´μ³Ê ¶¨±Ê) ¶·¨¡²¨¦¥´¨¨
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�¨¸. 5. ’¨¶¨Î´Ò¥ μÉ±²μ´¥´¨Ö.  ) �É±²μ´¥´¨¥ μÉ ¶·¥Í¨§¨μ´´μ° ± ²¨¡·μ¢±¨. ¡) �É±²μ´¥´¨¥ μÉ

¶·¥Í¨§¨μ´´μ° ± ²¨¡·μ¢±¨ ¢ Ï¨·μ±μ³ ¤¨ ¶ §μ´¥ ´  ¶·¨³¥·¥ ¸É·¨¶μ¢ ºº21, 31. ¢) �μ£·¥Ï´μ¸ÉÓ
± ²¨¡·μ¢±¨ ¤²Ö μ±·¥¸É´μ¸É¥° 5 ¨ 9 ŒÔ‚ ¤²Ö ¢¸¥Ì ¸É·¨¶μ¢ (±·μ³¥ ºº44, 48)

‚ ¤ ´´μ° Ëμ·³Ê²¥ m Å ³ ¸¸  α-Î ¸É¨ÍÒ; MSHE, 0 Å ³ ¸¸Ò ‘’Ÿ ¨ ± ²¨¡· Éμ· 
(¸·¥¤´¥¥ §´ Î¥´¨¥ ¶μ ¤¨ ¶ §μ´Ê) ¸μμÉ¢¥É¸É¢¥´´μ; η Å Ë ±Éμ·, § ¢¨¸¨³Ò° μÉ ¶μÉ¥·Ó Ö¤· 
μÉ¤ Î¨ ¶·¨ α-· ¸¶ ¤¥ ¨³¶² ´É¨·μ¢ ´´μ£μ Ö¤·  ´  ·¥±μ³¡¨´ Í¨Õ Ô²¥±É·μ´´μ-¤Ò·μÎ´ÒÌ
¶ · ¨ Ö¤¥·´μ¥ · ¸¸¥Ö´¨¥ ¢ ·¥Ï¥É±¥ ±·¥³´¨Ö.

1.3. ‚¸¶μ³μ£ É¥²Ó´Ò¥ Ë °²Ò ¶·¨ · ¡μÉ¥ ¢ ·¥¦¨³¥ ¶μ¨¸±  Ê± § É¥²Ö ´  ±μ··¥²ÖÍ¨Õ
ERÄα. �·¨ · ¡μÉ¥ ¶·μ£· ³³Ò Writer.exe [5] ¢ ·¥¦¨³¥ ¶μ¨¸±  ¶μÉ¥´Í¨ ²Ó´μ£μ ± ´¤¨¤ É 
´  ¨´É¥·¥¸ÊÕÐÊÕ Ô±¸¶¥·¨³¥´É Éμ·μ¢ ±μ··¥²ÖÍ¨Õ ¸ § ¤¥·¦±μ° μ±μ²μ 5 ³¨´ μ¡· §Ê¥É¸Ö
¤μ¡ ¢²¥´¨¥ ± É¥±¸Éμ¢μ³Ê Ë °²Ê ER alfa.txt, ¸μ¤¥·¦ Ð¥³Ê μ¸´μ¢´Ò¥ ¶ · ³¥É·Ò μ¸É ´μ¢ 
¶ÊÎ±  Í¨±²μÉ·μ´  “-400. �¨¦¥ ¶·¨¢¥¤¥´ Ë· £³¥´É Ë °²  ¸ ¢Ò¤¥²¥´´Ò³ ¸μ¡ÒÉ¨¥³.

32 26 32 29 8406,7 1234 10557,7 10643,2 3296,465462 0,305143 124 0 333163
8 22 23 6 6882,5 1213 10408,4 10433,9 659,463835 1,019952 124 0 1988255

31 13 46 39 6038,0 1131 10188,9 10181,7 273,261318 0,000092 125 0 355968
26 14 30 37 10195,3 1230 10391,3 10452,2 1974,362087 0,252507 126 0 188488
16 20 16 9 8229,6 1310 11219,0 11302,4 2249,231891 0,433879 129 1 1161934
28 53 37 88 8201,2 1180 10158,0 9678,3 2791,649032 0,002914 129 0 1585918
29 13 40 40 6273,6 1311 11196,1 11210,7 3475,295652 0,048494 129 0 1616396
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‘μ¡ÒÉ¨¥ ¶·μ¨§μÏ²μ ¢ Ë °²¥ º126, ¶μ·Ö¤±μ¢Ò° ´μ³¥· 188488, Ô´¥·£¨Ö Ö¤·  μÉ¤ Î¨
10,2 ŒÔ‚, ±μ··¥²ÖÍ¨μ´´μ¥ ¢·¥³Ö 0,25 ¸.

—Éμ ± ¸ ¥É¸Ö ¶·μ£· ³³Ò MONITOR'2015, Éμ μ´  μ¡· §Ê¥É É¥±¸Éμ¢Ò° Ë °² outb.txt
(Ë· £³¥´É):

1 0 30 0 37 1230 10391,3 10452,2 1974,362087 24532 0 0 0 13322 188488
1 1 30 0 37 1121 9462,4 9504,8 1976,690526 59214 0 0 0 7803 188499
1 1 30 0 37 1006 8482,5 8496,5 2072,108045 56319 0 0 0 9525 188930

ˆ§ ÔÉμ° § ¶¨¸¨ ¢¨¤´μ, ÎÉμ ¢¸²¥¤ §  ¸μ¡ÒÉ¨¥³ º188488 ¸²¥¤Ê¥É · ¸¶ ¤ ¢ Ëμ± ²Ó´μ³
¤¥É¥±Éμ·¥ ¢ Éμ³ ¦¥ ¸É·¨¶¥ ®¢´¥ ¶ÊÎ± ¯ (Î¨¸²μ 1, ¢Éμ· Ö ±μ²μ´± ), ÎÉμ μÎ¥¢¨¤´μ Ö¢²Ö¥É¸Ö
± ´¤¨¤ Éμ³ ´  ³´μ£μ§¢¥´´μ¥ ¸μ¡ÒÉ¨¥ ¨ μ¡²¥£Î ¥É Ë §Ê ÉÐ É¥²Ó´μ° μ¡· ¡μÉ±¨.

2. �…Š�’��›… „���‹�ˆ’…‹œ�›… ‚�‡Œ�†��‘’ˆ

� ·Ö¤Ê ¸ · ¸¸³μÉ·¥´´Ò³ ¢ÒÏ¥ ¶·μ£· ³³  ¶·¥¤¶μ² £ ¥É:
 ) ¢Ò¢μ¤ ±μ²¨Î¥¸É¢  Ö¤¥· μÉ¤ Î¨ ¨ α-Î ¸É¨Í, Ô´¥·£¨¨ ±μÉμ·ÒÌ ¸μμÉ¢¥É¸É¢ÊÕÉ ¶μÉ¥´-

Í¨ ²Ó´μ° ±μ··¥²ÖÍ¨¨ ERÄα;
¡) § ³¥´Ê Ô´¥·£¨¨ 9,26 ŒÔ‚ ´  7,45 (211Po) ŒÔ‚ ± ± ¨¸ÉμÎ´¨±  ¤²Ö ¶¥·¢μ£μ ¶·¨¡²¨-

¦¥´¨Ö ¶·μÍ¥¸¸  ± ²¨¡·μ¢±¨;
¢) ¶μ± § ´μ³¥·μ¢ ¸É·¨¶μ¢ (¶¥·¥¤´¨Ì ¨ § ¤´¨Ì), ¶μ¤μ§·¥¢ ¥³ÒÌ ¢ ´¥¶· ¢¨²Ó´μ° · ¡μÉ¥

¸¶¥±É·μ³¥É·¨Î¥¸±¨Ì É· ±Éμ¢;
£) É¥¸É Î ¸μ¢ ¸¨´Ì·μ´¨§ Í¨¨ ¸μ¸É ¢´ÒÌ ¸μ¡ÒÉ¨°, É. ¥. ¢ Éμ³ ¸²ÊÎ ¥, ±μ£¤  Ô´¥·£¨Ö

α-· ¸¶ ¤  ¤¥²¨É¸Ö ³¥¦¤Ê μ¸´μ¢´Ò³¨ ¨ ¡μ±μ¢Ò³¨ ¤¥É¥±Éμ· ³¨;
¤) ¢Ò¢μ¤ ¸μ¤¥·¦ ´¨Ö ±μ²¨Î¥¸É¢  ¸μ¡ÒÉ¨°, ±μÉμ·Ò¥ ³μ£ÊÉ ¡ÒÉÓ § ¸Î¨É É´Ò ± ± μ¸±μ-

²μ± ¤¥²¥´¨Ö ¶μ ¸É·¨¶ ³.

‡�Š‹
—…�ˆ…

‘μ§¤ ´´μ¥ ‘++ ¶·¨²μ¦¥´¨¥ MONITOR'2015 Ö¢²Ö¥É¸Ö §´ Î¨³Ò³ ¤μ¶μ²´¥´¨¥³ ±
¸¨¸É¥³ ³ ¤¥É¥±É¨·μ¢ ´¨Ö ¨ ±μ´É·μ²Ö ¶ · ³¥É·μ¢ ƒ�‘. „μ¶μ²´¨É¥²Ó´μ μ´  ´¥ Éμ²Ó±μ
μ¡¥¸¶¥Î¨¢ ¥É ¢¨§Ê ²Ó´Ò° ±μ´É·μ²Ó £¨¸Éμ£· ³³, ´μ ¨ ¶μ§¢μ²Ö¥É ¸μ¢³¥¸É´μ ¸ ±μ¤μ³
Writer.exe μ¶É¨³¨§¨·μ¢ ÉÓ · ¡μÉÊ ¸¶¥±É·μ³¥É·  ƒ�‘ ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥ ¢·¥³¥´¨. �¢-
Éμ· ´ ³¥·¥´ ¢ ¡²¨¦ °Ï¥³ ¡Ê¤ÊÐ¥³ ¸μ¢¥·Ï¥´¸É¢μ¢ ÉÓ ¨´¸É·Ê³¥´ÉÒ ¨ ³¥Éμ¤Ò  ¢Éμ³ É¨-
§ Í¨¨ ¤²¨É¥²Ó´ÒÌ Ô±¸¶¥·¨³¥´Éμ¢ ƒ�‘ ´  ¶ÊÎ±¥ ÉÖ¦¥²ÒÌ ¨μ´μ¢ Í¨±²μÉ·μ´  “-400 ‹Ÿ�
¨³. ƒ. �.”²¥·μ¢ .

„μ¶μ²´¨É¥²Ó´Ò° ¢Ò¢μ¤ § ±²ÕÎ ¥É¸Ö ¢ Éμ³, ÎÉμ ¢ ¸²ÊÎ ¥ ¶·¨³¥´¥´¨Ö Ô±¸¶·¥¸¸-± ²¨-
¡·μ¢±¨ É· ±Éμ¢ ¨ ¶·¨³¥´¥´¨Ö ¶·¨ ¶μ¨¸±¥ ±μ··¥²ÖÍ¨° É¨¶  ERÄα ¢ ·¥ ²Ó´μ³ ³ ¸ÏÉ ¡¥
¢·¥³¥´¨ · ¸Ï¨·¥´¨¥ ¤¨ ¶ §μ´  Ô´¥·£¨° Ö¤¥· μÉ¤ Î¨ ´  ¢¥²¨Î¨´Ê ±200 ±Ô‚ ¶·¨ μ¸´μ¢´μ³
¤¨ ¶ §μ´¥ 5Ä16 ŒÔ‚ ¡μ²¥¥ Î¥³ ¤μ¸É ÉμÎ´μ.

�¢Éμ· ¡² £μ¤ ·¥´ ±μ²²¥£ ³ �.�. ‚μ¨´μ¢Ê ¨ �.Œ.‘ÊÌμ¢Ê §  ¶μ³μÐÓ ¢ · ¡μÉ¥. � ¡μÉ 
Î ¸É¨Î´μ ¶μ¤¤¥·¦ ´  £· ´Éμ³ £Ê¡¥·´ Éμ·  Œμ¸±μ¢¸±μ° μ¡² ¸É¨ 2013Ä1014 ££.,   É ±¦¥
£· ´Éμ³ �””ˆ º13-02-12052.
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