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

�·µ£· ³³  VACTIV Å Visual ACTIV Å ¸²Ê¦¨É ¤²Ö µ¡· ¡µÉ±¨ £ ³³ -¸¶¥±É·µ¢ ¨ Ö¢²Ö¥É¸Ö ¸É ´-
¤ ·É´Ò³ ¶·¨²µ¦¥´¨¥³ (application) ¢ µ¶¥· Í¨µ´´ÒÌ ¸¨¸É¥³ Ì Windows-XX, · ¡µÉ ÕÐ¨³ ¢ ·¥¦¨³¥
£· Ë¨Î¥¸±µ£µ ¤¨ ²µ£  ¨ Ê¶· ¢²Ö¥³Ò³ ¸ ¶µ³µÐÓÕ ³¥´Õ, ³ÒÏ±¨ ¨ ±² ¢¨ ÉÊ·Ò. �´ , ¸ µ¤´µ° ¸Éµ-
·µ´Ò, Ö¢²Ö¥É¸Ö ¶¥·¥²µ¦¥´¨¥³ ¸ÊÐ¥¸É¢ÊÕÐ¥° Ëµ·É· ´´µ° ¶·µ£· ³³Ò ACTIV ´  Ö§Ò± DELPHI-5,
  ¸ ¤·Ê£µ° Å  ¤ ¶É Í¨¥° ¶µ¸²¥¤µ¢ É¥²Ó´µ£µ ¸¨´É ±¸¨¸  Ëµ·É· ´´µ£µ ¶·µ£· ³³¨·µ¢ ´¨Ö ± ´µ-
¢µ³Ê µ¡Ñ¥±É´µ-µ·¨¥´É¨·µ¢ ´´µ³Ê ¸É¨²Õ, µ¸´µ¢ ´´µ³Ê ´  µ·£ ´¨§ Í¨¨ ¢§ ¨³µ¤¥°¸É¢¨Ö ¸µ¡ÒÉ¨°.
�µ¸±µ²Ó±Ê VACTIV Ö¢²Ö¥É¸Ö, ¶µ-¢¨¤¨³µ³Ê, ¶¥·¢µ° ¶µ¶ÒÉ±µ° ¶·¨³¥´¥´¨Ö ´µ¢¥°Ï¨Ì Ö§Ò±µ¢ ¨
¸É¨²¥° ¶·µ£· ³³¨·µ¢ ´¨Ö ± ¸¨¸É¥³ ³  ´ ²¨§  ¸¶¥±É·µ¢, Í¥²ÓÕ ¥¥ ¸µ§¤ ´¨Ö ¡Ò²µ ± ± ¶µ²ÊÎ¥´¨¥
Ê¤µ¡´µ£µ ¨ ÔËË¥±É¨¢´µ£µ ¸·¥¤¸É¢  ¤²Ö µ¡· ¡µÉ±¨ ¤ ´´ÒÌ, É ± ¨ · §· ¡µÉ±  ¨¤¥µ²µ£¨¨ Ëµ·³ ²¨§ -
Í¨¨  ´ ²¨§  ¸¶¥±É·µ¢ ¢ É¥·³¨´ Ì DELPHI-±² ¸¸µ¢, ¨Ì ¸¢µ°¸É¢, ¨Ì ³¥Éµ¤µ¢ ¨ ¸µ¡ÒÉ¨°. �·µ£· ³³ 
¢ ´ ¸ÉµÖÐ¥¥ ¢·¥³Ö ´ Ï²  Ï¨·µ±µ¥ ¶·¨³¥´¥´¨¥ ¶·¨ µ¡· ¡µÉ±¥, ¢ Î ¸É´µ¸É¨, £ ³³ -¸¶¥±É·µ¢ ¤²Ö
Í¥²¥°  ±É¨¢ Í¨µ´´µ£µ  ´ ²¨§ .

The program VACTIV Å Visual ACTIV Å has been developed for the analysis of gamma-ray
spectra and is a strandard graphical dialog based Windows XX application, driven by a menu, mouse and
keyboard. On the one hand, it is conversion of an existing Fortran program ACTIV to the DELPHI-5
language; on the other hand, it is a transformation of the sequential syntax of Fortran programming
to a new object-oriented style, based on the organization of event interaction. Since VACTIV is
seemingly the ˇrst attempt of applying the newest programming languages and styles to systems of
spectrum analysis, the goal of its creation was both getting a convenient and efˇcient technique for data
processing, and elaboration of the formalism of spectrum analysis in terms of DELPHI classes, their
properties, their methods and events. Now the program is widely used for the processing of gamma-ray
spectra in experiments on activation analysis.

VACTIV

VACTIV (Visual ACTIV) Å ¸¶¥Í¨ ²¨§¨·µ¢ ´´ Ö ¶·µ£· ³³  ¤²Ö µ¡· ¡µÉ±¨ Ï¨·µ-
±µ£µ ±² ¸¸  £ ³³ - ¨ ·¥´É£¥´µ¢¸±¨Ì ¸¶¥±É·µ¢, ¸µ§¤ ´´ Ö ´  ¡ §¥ · ¡µÉ ¢Ï¥° ¢ ¶ ±¥É-
´µ³ ·¥¦¨³¥ Ëµ·É· ´´µ° ¶·µ£· ³³Ò ACTIV [3]. –¥²ÓÕ ¸µ§¤ ´¨Ö ¶·µ£· ³³Ò VACTIV
¡Ò²µ · ¸Ï¨·¥´¨¥ ± ± ±µ²¨Î¥¸É¢¥´´ÒÌ, É ± ¨ ± Î¥¸É¢¥´´ÒÌ ¢µ§³µ¦´µ¸É¥° ¶·µ£· ³³Ò Å
Ê¢¥²¨Î¥´¨¥ · §³¥·  µ¡· ¡ ÉÒ¢ ¥³ÒÌ ¤ ´´ÒÌ ¨ ¶µ¢ÒÏ¥´¨¥ ±µ³Ëµ·É  ¨¸¶µ²Ó§µ¢ ´¨Ö ¶·µ-
£· ³³Ò, ¢ Î ¸É´µ¸É¨, Ê²ÊÎÏ¥´¨¥ Ëµ·³ É  ¶·¥¤¸É ¢²¥´¨Ö ± ± ¨¸Ìµ¤´ÒÌ, É ± ¨ ·¥§Ê²ÓÉ¨·Ê-
ÕÐ¨Ì ¤ ´´ÒÌ. �¶É¨³ ²Ó´Ò³ ·¥Ï¥´¨¥³ ¤ ´´µ° ¶·µ¡²¥³Ò Ö¢²Ö²µ¸Ó ¸µ§¤ ´¨¥ ¶·¨²µ¦¥´¨Ö
µ¶¥· Í¨µ´´µ° ¸·¥¤Ò Windows ´  ¡ §¥ Ö§Ò±  ¢¨§Ê ²Ó´µ£µ ¨ µ¡Ñ¥±É´µ-µ·¨¥´É¨·µ¢ ´´µ£µ
¶·µ£· ³³¨·µ¢ ´¨Ö DELPHI 5.

Š ± ¢¸Ö±¨° § £·Ê§µÎ´Ò° ³µ¤Ê²Ó DELPHI, VACTIV Ê¶· ¢²Ö¥É¸Ö ¢ ·¥¦¨³¥ £· Ë¨Î¥-
¸±µ£µ ¤¨ ²µ£  ¸ ¶µ³µÐÓÕ ³ÒÏ±¨ ¨ ±² ¢¨ ÉÊ·Ò Î¥·¥§ ¤¨ ²µ£µ¢Ò¥ µ±´  ¸ ¨¸¶µ²Ó§µ¢ ´¨¥³
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É ±¨Ì ¸·¥¤¸É¢ ¢¨§Ê ²¨§ Í¨¨, ± ± ³¥´Õ, ±´µ¶±¨, ±² ¢¨Ï¨, ¨´¤¨± Éµ·Ò, Ìµ²¸ÉÒ ¨ É. ¤. „²Ö
¢Ò¶µ²´¥´¨Ö ·ÊÉ¨´´ÒÌ µ¶¥· Í¨° ¨³¥ÕÉ¸Ö ¨ ¢µ§³µ¦´µ¸É¨ ¨Ì ¶ ±¥É´µ° µÉ· ¡µÉ±¨.

� ¡µÉ  ¸ VACTIV, ¶· ¢¤ , É·¥¡Ê¥É µÉ ¶µ²Ó§µ¢ É¥²Ö ´¥±µÉµ·ÒÌ ´ ¢Ò±µ¢ ¢ µ¡Ð¥´¨¨ ¸
µ¡Ñ¥±É´µ-µ·¨¥´É¨·µ¢ ´´Ò³¨ ¶·µ£· ³³ ³¨: ¢ ¶µ¸²¥¤´¨Ì  ²£µ·¨É³ Å ÔÉµ ¢§ ¨³µ¤¥°¸É¢¨¥
¸µ¡ÒÉ¨°,   ´¥ Ë¨±¸¨·µ¢ ´´ Ö ¶µ¸²¥¤µ¢ É¥²Ó´µ¸ÉÓ Ï £µ¢, ± ± ÔÉµ ¨³¥²µ ³¥¸Éµ ¢ ±² ¸¸¨-
Î¥¸±µ³ ¶·µ£· ³³¨·µ¢ ´¨¨. �¤´ ±µ VACTIV ¸¶·µ¥±É¨·µ¢ ´ É ±, ÎÉµ¡Ò µ¡ÊÎ¥´¨¥ · ¡µÉ¥
¸ ´¨³ ´¥ É·¥¡µ¢ ²µ µÉ ¶µ²Ó§µ¢ É¥²Ö ¡µ²ÓÏ¨Ì Ê¸¨²¨° Å ÔÉµ³Ê ¸¶µ¸µ¡¸É¢Ê¥É ¨ ¸ ³  ²µ£¨± 
¢¨§Ê ²Ó´µ£µ ¤¨ ²µ£ , ¢¥¸Ó³  ¡²¨§± Ö ± ²µ£¨±¥ §¤· ¢µ£µ ¸³Ò¸² .

‚ÒÌµ¤´Ò¥ ¤ ´´Ò¥ ¶·µ£· ³³Ò µÉµ¡· ¦ ÕÉ¸Ö ´  Ô±· ´¥ ¤¨¸¶²¥Ö ¨ ³µ£ÊÉ ¡ÒÉÓ ¸¶ ¸¥´Ò
¢ ¢¨¤¥ Ë °²µ¢ · §²¨Î´µ£µ Ëµ·³ É , ¢ Éµ³ Î¨¸²¥ ¨ BMP-Ëµ·³ É¥, ¤²Ö ¶µ¸²¥¤ÊÕÐ¥£µ
¨¸¶µ²Ó§µ¢ ´¨Ö ¨Ì ¢ · §²¨Î´ÒÌ ±µ³¶µ´¥´É Ì Windows.

�·µ£· ³³   ¢Éµ³ É¨§¨·µ¢ ´  ¢ Éµ³ ¸³Ò¸²¥, ÎÉµ ·¥§Ê²ÓÉ É ¶·¨¥³²¥³µ£µ ± Î¥¸É¢  ³µ-
¦¥É ¡ÒÉÓ ¶µ²ÊÎ¥´ ¨ ¶·¨ ³¨´¨³Ê³¥ Ê¶· ¢²ÖÕÐ¨Ì ¢µ§¤¥°¸É¢¨° ´  ´¥¥ ¸µ ¸Éµ·µ´Ò ¶µ²Ó-
§µ¢ É¥²Ö; ´µ, ±µ´¥Î´µ, ¶·¥¨³ÊÐ¥¸É¢  ¨¤¥µ²µ£¨¨ µ¡Ñ¥±É´µ° µ·¨¥´É Í¨¨ ´ ¨¡µ²¥¥ ¶µ²´µ
· ¸±·Ò¢ ÕÉ¸Ö ¶·¨ £²Ê¡µ±µ³ ¶µ´¨³ ´¨¨ ± ± Ëµ·³ ²Ó´µ° (³ É¥³ É¨Î¥¸±µ°), É ± ¨ ¸µ¤¥·-
¦ É¥²Ó´µ° (Ë¨§¨Î¥¸±µ°) ¸ÊÉ¨ ·¥ ²¨§Ê¥³µ£µ ¶·µ£· ³³µ° ¢§ ¨³µ¤¥°¸É¢¨Ö ¸µ¡ÒÉ¨°.

‘ˆ�’�Š‘ˆ‘

�¡Ñ¥±É ³¨ ¶·µ£· ³³Ò Ö¢²ÖÕÉ¸Ö ± ± ¨¸Ìµ¤´Ò¥ ¤ ´´Ò¥ (¸¶¥±É·Ò, ¤ ´´Ò¥ ± ²¨¡·µ¢±¨
¨§³¥·¨É¥²Ó´µ°  ¶¶ · ÉÊ·Ò, ´ Î ²Ó´ Ö ¨´Ëµ·³ Í¨Ö µ ¸É·Ê±ÉÊ·¥ ¸¶¥±É·  ¨ É. ¤.), É ± ¨
·¥§Ê²ÓÉ ÉÒ Î ¸É¨Î´µ° ¨²¨ ¶µ²´µ° µ¡· ¡µÉ±¨ ¤ ´´ÒÌ Å µ¡Ñ¥±Éµ¢, ¶·¥¤¸É ¢²¥´´Ò¥ ¢ Éµ°
¨²¨ ¨´µ° Ëµ·³¥ Å Î¨¸²µ¢µ°, É¥±¸Éµ¢µ° ¨²¨ £· Ë¨Î¥¸±µ°. �¡Ñ¥±ÉÒ µ¡· §ÊÕÉ ¨¥· ·-
Ì¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê, É. ¥. ¢±²ÕÎ ÕÉ ¢ ¸¥¡Ö ¢§ ¨³µ¸¢Ö§ ´´ÊÕ ±µ²²¥±Í¨Õ ¸µ¸É ¢²ÖÕÐ¨Ì
· §²¨Î´ÒÌ Ê·µ¢´¥° (¸¢µ°¸É¢); ´ ¶·¨³¥·, ¸¶¥±É· Å ÔÉµ ´¥ Éµ²Ó±µ ¸ ³¨ µÉ¸Î¥ÉÒ ¤¥É¥±-
Éµ· , ´µ ¨ ¢¸¥¢µ§³µ¦´ Ö ¸µ¶ÊÉ¸É¢ÊÕÐ Ö ¨´Ëµ·³ Í¨Ö, µÉ´µ¸ÖÐ Ö¸Ö ± ¸¶µ¸µ¡Ê, ³¥¸ÉÊ ¨
¢·¥³¥´¨ ¨§³¥·¥´¨Ö ¨ É. ¤. ’ ±µ¥ ¶µ¸É·µ¥´¨¥ ¤ ´´ÒÌ ¢¶µ²´¥ ¸µµÉ¢¥É¸É¢Ê¥É ¨¤¥µ²µ£¨¨
¸µ¢·¥³¥´´ÒÌ ¨¥· ·Ì¨Î¥¸±¨Ì Ëµ·³ Éµ¢ (HDF, NeXus, ¨ É. ¤.)

‘µ¡ÒÉ¨Ö ¶·¨ · ¡µÉ¥ ¶·µ£· ³³Ò Å ÔÉµ É¥ ¨²¨ ¨´Ò¥ ¤¥°¸É¢¨Ö ¶µ²Ó§µ¢ É¥²Ö ¨ µÉ±²¨±¨
¶·µ£· ³³Ò ´  ÔÉ¨ ¤¥°¸É¢¨Ö.

Œ¥Éµ¤Ò ¶·µ£· ³³Ò Å ÔÉµ  ²£µ·¨É³Ò, ·¥ ²¨§ÊÕÐ¨¥ Éµ ¨²¨ ¨´µ¥ ¤¥°¸É¢¨¥ ¶·µ£· ³³Ò.
�¡Ñ¥±É (Ëµ·³ ²Ó´µ ·¥ ²¨§µ¢ ´´Ò° ± ± ±² ¸¸ DELPHI) ¥¸ÉÓ µ¡Ñ¥¤¨´¥´¨¥ ¸¢µ°¸É¢, ³¥Éµ-
¤µ¢ ¨ ¸¢Ö§ ´´ÒÌ ¸ ´¨³¨ ¸µ¡ÒÉ¨°. � ¡µÉ  ¶·µ£· ³³Ò ´ Î¨´ ¥É¸Ö ¸ µ¡· §µ¢ ´¨Ö ¸µµÉ¢¥É-
¸É¢ÊÕÐ¥£µ µ±´  Windows, ±µÉµ·µ¥ ¢ ¤ ²Ó´¥°Ï¥³ ¨£· ¥É ·µ²Ó ±µ´¸µ²¨ Ê¶· ¢²¥´¨Ö ÔÉµ°
· ¡µÉµ° ¨ ´ ¡²Õ¤¥´¨Ö §  ¥¥ ·¥§Ê²ÓÉ É ³¨. „µ¸ÉÊ¶ ±  ²£µ·¨É³ ³ ¶·µ£· ³³Ò µ¸ÊÐ¥¸É¢²Ö-
¥É¸Ö Î¥·¥§ ±² ¢¨Ï´µ¥ ³¥´Õ É¨¶  ¨¸¶µ²Ó§Ê¥³ÒÌ ¢ ¸·¥¤¥ Windows. Š ¦¤Ò° click ³ÒÏ±µ°
¶µ ±² ¢¨Ï ³ ÔÉµ£µ ³¥´Õ µ§´ Î ¥É ¸µ¡ÒÉ¨¥ Å § ¶·µ¸ ´  µ¸ÊÐ¥¸É¢²¥´¨¥ ± ±µ£µ-²¨¡µ ¤¥°-
¸É¢¨Ö ¶·µ£· ³³Ò (¢¢µ¤ ¸¶¥±É·  ¨²¨ ¨´ÒÌ ¤ ´´ÒÌ, ÉÊ ¨²¨ ¨´ÊÕ µ¡· ¡µÉ±Ê ¨ É. ¤.). ‚
µÉ¢¥É ´  ÔÉµÉ § ¶·µ¸ ¶µÖ¢²¥É¸Ö µ±´µ ¤¨ ²µ£ , Î¥·¥§ ±µÉµ·µ¥ ¢ ´ £²Ö¤´µ° Ëµ·³¥ ¶·µ¨¸Ìµ-
¤¨É µ¡³¥´ ¤ ´´Ò³¨ ³¥¦¤Ê ¶µ²Ó§µ¢ É¥²¥³ ¨ ¶·µ£· ³³µ°. ‚ ± ¦¤µ³ É ±µ³ µ±´¥ ¨³¥ÕÉ¸Ö
3 ±² ¢¨Ï¨:

• ±² ¢¨Ï  OK Å click ´  ´¥¥ µ§´ Î ¥É ¸µ£² ¸¨¥ ¶µ²Ó§µ¢ É¥²Ö ¸ ¤¥°¸É¢¨Ö³¨ ¶·µ-
£· ³³Ò;
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• ±² ¢¨Ï  Cancel Å click ´  ´¥e µ§´ Î ¥É É·¥¡µ¢ ´¨¥ ¶·¥·¢ ÉÓ ´ Î ÉÒ° ¤¨ ²µ£ ¨
¢¥·´ÊÉÓ¸Ö ± ¶·¥¤Ò¤ÊÐ¥³Ê ³¥´Õ;

• ±² ¢¨Ï  Help Å click ´  ´¥e µ§´ Î ¥É É·¥¡µ¢ ´¨¥ ¢Ò¸¢¥É¨ÉÓ ¢ µÉ¤¥²Ó´µ³ µ±´¥
¢¸¶µ³µ£ É¥²Ó´ÊÕ ¨ ¶µÖ¸´ÖÕÐÊÕ ¨´Ëµ·³ Í¨Õ µ ¢Ò¶µ²´Ö¥³µ³ ¤¥°¸É¢¨¨.

ˆ¥· ·Ì¨Î¥¸±µ¥ ³¥´Õ Ê¤µ¡´µ ¤²Ö · ¡µÉÒ ¸ ¶·µ£· ³³µ° ¨ ¢ Éµ ¦¥ ¢·¥³Ö ¶·¨¤ ¥É ¥¥ ¸É·Ê±-
ÉÊ·¥ ´¥µ¡Ìµ¤¨³ÊÕ £¨¡±µ¸ÉÓ, ¢ Î ¸É´µ¸É¨, ²¥£±µ¸ÉÓ ¥¥ · ¸Ï¨·¥´¨Ö ¨ ³µ¤¨Ë¨Í¨·µ¢ ´¨Ö ¸
¶µ³µÐÓÕ ³¥Éµ¤¨±¨ ®mounting¯ .

‚�†�…‰˜ˆ… Š‹�‘‘›

Š² ¸¸ Spectrum Å ¸µ¤¥·¦¨É Ô±¸¶¥·¨³¥´É ²Ó´Ò¥ ¤ ´´Ò¥ (£ ³³ - ¨²¨ ·¥´É£¥´µ¢¸±¨°
¸¶¥±É·, ¸´¨³ ¥³Ò° ¸ ¶µ²Ê¶·µ¢µ¤´¨±µ¢ÒÌ ¨²¨ ¸Í¨´É¨²²ÖÍ¨µ´´ÒÌ ¤¥É¥±Éµ·µ¢), ¸µ¶ÊÉ¸É¢Ê-
ÕÐÊÕ ¨´Ëµ·³ Í¨Õ: ¨³Ö, Ï ¶±Ê-§ £µ²µ¢µ±, É¨¶, · §³¥·, ³ ±¸¨³ ²Ó´µ¥ ¨ ³¨´¨³ ²Ó´µ¥
§´ Î¥´¨¥, ¶·¥¤¢ ·¨É¥²Ó´Ò¥ Ì · ±É¥·¨¸É¨±¨ ¥£µ ¨´Ëµ·³ Í¨µ´´ÒÌ ±µ³¶µ´¥´Éµ¢ Å ¶¨±µ¢
¶µ²´µ£µ ¶µ£²µÐ¥´¨Ö Å ¨Ì Î¨¸²µ, ¶µ²ÊÏ¨·¨´Ê ¶¨±µ¢ ¨ ¥¥ ÉµÎ´µ¸ÉÓ ¨ ¤·., ¸É¥¶¥´Ó ¶µ-
²¨´µ³  ¤²Ö µ¶¨¸ ´¨Ö Ëµ´ , Ë² £¨ ¸µ¸ÉµÖ´¨Ö ¨ É. ¤. …£µ ³¥Éµ¤Ò Å ÔÉµ ¢¸¥¢µ§³µ¦´Ò¥
¶·µÍ¥¤Ê·Ò ¶µ µ¡¸²Ê¦¨¢ ´¨Õ ¸¶¥±É·µ¢ ¢¢µ¤ /¢Ò¢µ¤  (¢±²ÕÎ Ö £· Ë¨Î¥¸±¨°), ¶·¥µ¡· §µ-
¢ ´¨Õ ± ¤·Ê£¨³ ³ ¸ÏÉ ¡ ³ ¨ ¶·¥¤¸É ¢²¥´¨Õ ¨ É. ¤.

�·µ¨§¢µ¤´Ò³¨ (¤µÎ¥·´¨³¨) ±² ¸¸  Spectrum Ö¢²ÖÕÉ¸Ö ±² ¸¸Ò:

• Energy calibration ¨ ¥£µ ¤µÎ¥·´¨° ±² ¸¸ Efˇciency calibration;

• Marking;

• Peak model.

�¥§Ê²ÓÉ ÉÒ  ´ ²¨§  ¸¶¥±É·  µ¡· §ÊÕÉ ±² ¸¸ Fitting ¨ ¥£µ ¶·µ¨§¢µ¤´Ò° ±² ¸¸ Result. ‚ ¦-
´¥°Ï¨¥ ±µ³¶µ´¥´ÉÒ ±² ¸¸  Fitting Å ³ ¸¸¨¢ ¸É·Ê±ÉÊ· Parameter ¨ ³¥Éµ¤ LSM. ‡ ¶¨¸Ó
(record) ³ ¸¸¨¢  Parameter ¸µ¤¥·¦¨É: ¶µ¤£µ´Ö¥³Ò° ¶ · ³¥É·, ¥£µ ¢¥·Ì´ÕÕ ¨ ´¨¦´ÕÕ
£· ´¨ÍÊ, ¶µ£·¥Ï´µ¸ÉÓ ¨ ±µÔËË¨Í¨¥´ÉÒ ¢µ§³µ¦´µ° ²¨´¥°´µ° § ¢¨¸¨³µ¸É¨ µÉ ¤·Ê£¨Ì ¶ -
· ³¥É·µ¢. Œ¥Éµ¤ LSM Å ÔÉµ ¤¥³¶Ë¨·µ¢ ´´Ò°  ²£µ·¨É³ ƒ Ê¸¸aÄ	ÓÕÉµ´  ¸ µ¡µ¡Ð¥´´Ò³¨
¢¥¸ ³¨ [4]. �É  Ëµ·³ ²¨§ Í¨Ö ¶µ§¢µ²Ö¥É ¢¶¨¸ ÉÓ É ±µ° · §¤¥² µ¡· ¡µÉ±¨ Ô±¸¶¥·¨³¥´-
É ²Ó´ÒÌ ¤ ´´ÒÌ, ± ±  ´ ²¨§ ¸¶¥±É·µ¢, ¢ · ³±¨ ¨¤¥µ²µ£¨¨ µ¡Ñ¥±É´µ-µ·¨¥´É¨·µ¢ ´´µ£µ
¶·µ£· ³³¨·µ¢ ´¨Ö.

���‹ˆ‡

�²£µ·¨É³Ò µ¡· ¡µÉ±¨ ·¥ ²¨§ÊÕÉ¸Ö ³¥Éµ¤ ³¨ ±² ¸¸µ¢. ˆÌ ¶µ¸²¥¤µ¢ É¥²Ó´ Ö ²µ£¨± 
¸µ¤¥·¦¨É ¸²¥¤ÊÕÐ¨¥ Ï £¨:

• ¢¢µ¤ ¸¶¥±É· ²Ó´ÒÌ ¨ ± ²¨¡·µ¢µÎ´ÒÌ ¤ ´´ÒÌ;

• ¶µ¸É·µ¥´¨¥ ³µ¤¥²¨ (¸¨³³¥É·¨Î´µ° ¨²¨ ¶·µ¨§¢µ²Ó´µ°) ¶¨±  ¶µ²´µ£µ ¶µ£²µÐ¥´¨Ö;
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• · §³¥É±  ¸¶¥±É·  Å · §¡¨¥´¨¥ ¥£µ ´  ÊÎ ¸É±¨, ¸µ¤¥·¦ Ð¨¥ µ¤¨´µÎ´Ò¥ ¶¨±¨ ¨²¨
´¥· §·¥Ï¥´´Ò¥ ³Ê²ÓÉ¨¶²¥ÉÒ ( ¢Éµ³ É¨Î¥¸±¨ ¨²¨ ¸ ¶µ³µÐÓÕ ®click¯µ¢ ³ÒÏ±µ° ´ 
£· Ë¨±¥, ¨²¨ ´  µ¸´µ¢¥ ¸¶¨¸±  ²¨´¨° ¨ É. ¤.);

• ÊÉµÎ´¥´¨¥ ¶ · ³¥É·µ¢ ¶¨±µ¢ ¸ ¶µ³µÐÓÕ Œ	Š-¶·µÍ¥¤Ê·Ò;

• Ëµ·³¨·µ¢ ´¨¥ ¢ÒÌµ¤´µ° ¨´Ëµ·³ Í¨¨ Å £· Ë¨±µ¢, µÍ¥´µ± £² ¢´ÒÌ Ì · ±É¥·¨¸É¨±
¶¨±µ¢ Å ¶µ²µ¦¥´¨° ¨ ¶²µÐ ¤¥° ¨ ¨Ì ¶µ£·¥Ï´µ¸É¥° Å ¨ É. ¤.

‹µ£¨±  ¤¨ ²µ£µ¢µ° µ¡· ¡µÉ±¨ ´¥ Ë¨±¸¨·µ¢ ´  É ± ¸É·µ£µ, µ´  ³µ¦¥É µÉ²¨Î ÉÓ¸Ö µÉ ¢Ò-
Ï¥¶·¨¢¥¤¥´´µ°, ´µ, ±µ´¥Î´µ, µÉ²¨Î¨Ö ´¥ ¤µ²¦´Ò ¶·¨¢µ¤¨ÉÓ ± ±µ´Ë²¨±É´Ò³ ¸¨ÉÊ Í¨Ö³.
�µ ¢µ§³µ¦´µ¸É¨ ¢¥¤¥É¸Ö ±µ´É·µ²Ó §  Ëµ·³ ²Ó´µ° ¶· ¢¨²Ó´µ¸ÉÓÕ ¶µ¸²¥¤µ¢ É¥²Ó´µ¸É¨
¤¥°¸É¢¨°.

’ ± Ö µ¡· ¡µÉ±  ³µ¦¥É ¢¥¸É¨¸Ó ± ± ´ ¤ µÉ¤¥²Ó´Ò³ ¸¶¥±É·µ³, É ± ¨ ´ ¤ ¶µ¸²¥¤µ¢ -
É¥²Ó´µ¸ÉÓÕ ¸¶¥±É·µ¢. �·¨ ÔÉµ³ ¥¸ÉÓ ¢µ§³µ¦´µ¸ÉÓ, ¶·µ¤¥² ¢ ¤¥É ²Ó´ÊÕ ¤¨ ²µ£µ¢ÊÕ µ¡· -
¡µÉ±Ê ¸¶¥±É· -¶·µÉµÉ¨¶ , ´  µ¸´µ¢¥ µÉ· ¡µÉ ´´µ° ¤²Ö ´¥£µ ¨´Ëµ·³ Í¨¨  ´ ²¨§¨·µ¢ ÉÓ
¢¸¥ ¤ ²Ó´¥°Ï¨¥ ¸¶¥±É·Ò ¸¥·¨¨, ¥¸²¨ µ´¨ µ¤´µÉ¨¶´Ò, ¢ ±¢ §¨¶ ±¥É´µ³ ·¥¦¨³¥, É. ¥. ¶·¨
³¨´¨³ ²Ó´µ³ ±µ´É·µ²¥ ¨ ¢³¥Ï É¥²Ó¸É¢¥ ¶µ²Ó§µ¢ É¥²Ö ¢ Ìµ¤  ´ ²¨§ .

Œ É¥³ É¨Î¥¸±¨°  ¶¶ · É ¨¸¶µ²Ó§Ê¥³ÒÌ ³¥Éµ¤µ¢ ¤²Ö ´¥¶µ¸·¥¤¸É¢¥´´µ£µ ¨§¢²¥Î¥´¨Ö
Ë¨§¨Î¥¸±µ° ¨´Ëµ·³ Í¨¨ ¨§ ¸¶¥±É·µ¢ µ¶¨¸ ´ ¢ · ¡µÉ Ì [1Ä4]. �·µ£· ³³  ¢ ´ ¸ÉµÖÐ¥¥
¢·¥³Ö ¶µ²ÊÎ¨²  Ï¨·µ±µ¥ ¨¸¶µ²Ó§µ¢ ´¨¥ ¶·¨ µ¡· ¡µÉ±¥ £ ³³ -¸¶¥±É·µ¢, ¶µ²ÊÎ ¥³ÒÌ ¢
Ô±¸¶¥·¨³¥´É Ì ¶µ  ±É¨¢ Í¨µ´´µ³Ê  ´ ²¨§Ê.
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