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�·¥¤²μ¦¥´ ³¥Éμ¤ Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢ ¸ Ëμ·¡ÊÏ-ÔËË¥±É ³¨ ¢·¥³¥´´ÒÌ ·Ö¤μ¢ ´ ¡²Õ¤¥´¨°
¸¨¸É¥³ ³μ´¨Éμ·¨´£  ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥°. � §· ¡μÉ ´  ²£μ·¨É³ Ë¨²ÓÉ· Í¨¨ ´  μ¸´μ¢¥ ¸±μ²Ó§Ö-
Ð¨Ì ²μ± ²Ó´ÒÌ ³μ¤¥²¥° ¨ ¢§¢¥Ï¥´´μ£μ Ê¸·¥¤´¥´¨Ö. �¥ ²¨§μ¢ ´  ³ É¥³ É¨Î¥¸± Ö É¥Ì´μ²μ£¨Ö
μ¶É¨³¨§ Í¨¨ ¶ · ³¥É·μ¢ · §· ¡μÉ ´´μ£μ  ²£μ·¨É³ . �·¥¤¸É ¢²¥´ ¶·¨³¥· Ë¨²ÓÉ· Í¨¨ ´ ¡²Õ¤¥-
´¨° μÉ ´¥°É·μ´´μ£μ ³μ´¨Éμ· ; ¶·μ¨§¢¥¤¥´  μÍ¥´±  ÔËË¥±É¨¢´μ¸É¨ · §· ¡μÉ ´´μ£μ  ²£μ·¨É³ 
Ë¨²ÓÉ· Í¨¨.

A method for ˇltering trends with Forbush effects of time series of observations of cosmic ray
monitoring systems is proposed. A ˇltering algorithm based on sliding local models and weighted
averaging has been developed. The mathematical technology for optimization of the ˇlter paramaters
was realized. An example of ˇltering observations from a neutron monitor is presented; the efˇciency
of the developed ˇlter was estimated.
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‚·¥³¥´´Ò¥ ·Ö¤Ò ´ ¡²Õ¤¥´¨° μÉ ¸¨¸É¥³ ³μ´¨Éμ·¨´£  ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° (Š‹) ¸μ¸ÉμÖÉ
¨§ ¸Ê³³ ´¨§±μÎ ¸ÉμÉ´ÒÌ É·¥´¤μ¢ÒÌ ËÊ´±Í¨° ¸ ¢μ§³μ¦´Ò³¨ Ëμ·¡ÊÏ-ÔËË¥±É ³¨ ¨ ¸²Ê-
Î °´ÒÌ ¢Ò¸μ±μÎ ¸ÉμÉ´ÒÌ ¸μ¸É ¢²ÖÕÐ¨Ì. � ¸¸³ É·¨¢ ¥³Ò¥ §¤¥¸Ó Ëμ·¡ÊÏ-ÔËË¥±ÉÒ ¶·¥¤-
¸É ¢²ÖÕÉ ¸μ¡μ° ¶·μÍ¥¸¸Ò ¶μ´¨¦¥´¨Ö ¨ ¶μ¸²¥¤ÊÕÐ¥£μ ¢μ¸¸É ´μ¢²¥´¨Ö ¸·¥¤´¥£μ Ê·μ¢´Ö
¤²Ö É·¥´¤μ¢ÒÌ ËÊ´±Í¨° [1]. �É¨ ¶·μÍ¥¸¸Ò Ö¢²ÖÕÉ¸Ö · §´μ³ ¸ÏÉ ¡´Ò³¨ ¢μ ¢·¥³¥´¨:
¢ μ¸´μ¢´μ³, ¤²¨É¥²Ó´μ¸ÉÓ ¢·¥³¥´¨ ¶μ´¨¦¥´¨Ö ¸ÊÐ¥¸É¢¥´´μ ³¥´ÓÏ¥ ¤²¨É¥²Ó´μ¸É¨ ¢·¥-
³¥´¨ ¢μ¸¸É ´μ¢²¥´¨Ö. 	 ¡²Õ¤¥´¨Ö Ëμ·¡ÊÏ-ÔËË¥±Éμ¢ ¨³¥ÕÉ Í¥²Ò° ·Ö¤ μ¸μ¡¥´´μ¸É¥°:
μ´¨ ¶·μ¨¸Ìμ¤ÖÉ ´  μ£· ´¨Î¥´´ÒÌ ¢·¥³¥´´ÒÌ ¨´É¥·¢ ² Ì; ¢¥²¨Î¨´Ò ¶μ´¨¦¥´¨° ¸μ¸É ¢-
²ÖÕÉ ¥¤¨´¨ÍÒ ¶·μÍ¥´Éμ¢ μÉ ¸·¥¤´¥£μ Ê·μ¢´Ö ¨ ³μ£ÊÉ ¡ÒÉÓ ¸μ¨§³¥·¨³Ò³¨ ¸μ §´ Î¥´¨Ö³¨
¸²ÊÎ °´ÒÌ ¸μ¸É ¢²ÖÕÐ¨Ì.

1E-mail: r.sidorov@gcras.ru
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”μ·¡ÊÏ-ÔËË¥±ÉÒ μ¡· §ÊÕÉ¸Ö ¢¸²¥¤¸É¢¨¥ ¢§ ¨³μ¤¥°¸É¢¨Ö ¸μ²´¥Î´ÒÌ ±μ·μ´ ²Ó´ÒÌ ¢Ò-
¡·μ¸μ¢ ³ ¸¸Ò (Š‚Œ) ¨ Š‹ [2]. ‚μ§´¨±´μ¢¥´¨¥ ¶² §³¥´´ÒÌ μ¡· §μ¢ ´¨° Š‚Œ, ¤¢¨¦Ê-
Ð¨Ì¸Ö ¶μ ´ ¶· ¢²¥´¨Õ ± ‡¥³²¥, ¶·¨¢μ¤¨É ± ¶μ´¨¦¥´¨Õ ¸·¥¤´¥£μ Ê·μ¢´Ö ¢ É·¥´¤μ¢ÒÌ
ËÊ´±Í¨ÖÌ; ¶μ ³¥·¥ ¤¢¨¦¥´¨Ö ± ‡¥³²¥ ¶²μÉ´μ¸ÉÓ ¶² §³¥´´ÒÌ μ¡· §μ¢ ´¨° Š‚Œ Ê³¥´ÓÏ -
¥É¸Ö, ÎÉμ μ¡Ê¸² ¢²¨¢ ¥É ¶μ¢ÒÏ¥´¨¥ ¸·¥¤´¥£μ Ê·μ¢´Ö. ‚ É·¥´¤μ¢ÒÌ ËÊ´±Í¨ÖÌ ¸ Ëμ·¡ÊÏ-
ÔËË¥±É ³¨ ¸μ¤¥·¦¨É¸Ö ¨´Ëμ·³ Í¨Ö μ ´ ¤¢¨£ ÕÐ¨Ì¸Ö £¥μ³ £´¨É´ÒÌ ¡Ê·ÖÌ,   É ±¦¥ μ
±¨´¥³ É¨Î¥¸±¨Ì ¨ £¥μ³¥É·¨Î¥¸±¨Ì ¶ · ³¥É· Ì Š‚Œ. ”¨²ÓÉ· Í¨Ö É·¥´¤μ¢ÒÌ ËÊ´±Í¨° ¸
Ëμ·¡ÊÏ-ÔËË¥±É ³¨ ¤²Ö ´ ¡²Õ¤¥´¨° ¢·¥³¥´´ÒÌ ·Ö¤μ¢ μÉ ¸¨¸É¥³ ³μ´¨Éμ·¨´£  Š‹ ¶·¥¤-
¸É ¢²Ö¥É ¸μ¡μ°  ±ÉÊ ²Ó´ÊÕ § ¤ ÎÊ.

’· ¤¨Í¨μ´´ Ö Í¨Ë·μ¢ Ö Ë¨²ÓÉ· Í¨Ö, ·¥ ²¨§μ¢ ´´ Ö ´  μ¸´μ¢¥ · §´μ¸É´ÒÌ Ê· ¢´¥-
´¨°, ´¥ ¢ ¶μ²´μ° ³¥·¥ ¶·¨³¥´¨³  ¤²Ö ´ ¡²Õ¤¥´¨° ¸ Ê± § ´´Ò³¨ μ¸μ¡¥´´μ¸ÉÖ³¨. ’ ±,
Ê± § ´´ Ö Ë¨²ÓÉ· Í¨Ö ¶²μÌμ · ¡μÉ ¥É ´  μ£· ´¨Î¥´´ÒÌ ¢·¥³¥´´ÒÌ ¨´É¥·¢ ² Ì ¨ μ¡Ê¸² -
¢²¨¢ ¥É §´ Î¨É¥²Ó´Ò¥ ¤¨´ ³¨Î¥¸±¨¥ ¶μ£·¥Ï´μ¸É¨ Ë¨²ÓÉ· Í¨¨ ¨§-§  ¢μ§³μ¦´ÒÌ ¡Ò¸É·ÒÌ
¶μ´¨¦¥´¨° ¨ ³¥¤²¥´´ÒÌ ¢μ¸¸É ´μ¢²¥´¨° ¸·¥¤´¥£μ Ê·μ¢´Ö ¢ É·¥´¤μ¢ÒÌ ¸μ¸É ¢²ÖÕÐ¨Ì.

‚ ¤ ´´μ° ¸É ÉÓ¥ ¶·¥¤² £ ÕÉ¸Ö ³¥Éμ¤ ¨  ²£μ·¨É³ Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢ ¸ Ëμ·¡ÊÏ-ÔË-
Ë¥±É ³¨ ¢·¥³¥´´ÒÌ ·Ö¤μ¢ ´ ¡²Õ¤¥´¨° ¸¨¸É¥³ ³μ´¨Éμ·¨´£  Š‹. 
² £μ¤ ·Ö ¨¸¶μ²Ó§μ-
¢ ´¨Õ ¢¢¥¤¥´´ÒÌ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ³μ¤¥²¥° μ¡¥¸¶¥Î¨¢ ¥É¸Ö Ê¤μ¢²¥É¢μ·¨É¥²Ó´μ¥
± Î¥¸É¢μ Ë¨²ÓÉ· Í¨¨ ´  μ£· ´¨Î¥´´ÒÌ ¢·¥³¥´´ÒÌ ¨´É¥·¢ ² Ì ¨ Ê³¥´ÓÏ¥´¨¥ ¤¨´ ³¨-
Î¥¸±¨Ì ¶μ£·¥Ï´μ¸É¥°. �¥ ²¨§Ê¥É¸Ö ³ É¥³ É¨Î¥¸± Ö É¥Ì´μ²μ£¨Ö μ¶É¨³¨§ Í¨¨ ¶ · ³¥É·μ¢
· §· ¡μÉ ´´μ£μ  ²£μ·¨É³ .

„ ´´ Ö ¸É ÉÓÖ, ¶μ¸¢ÖÐ¥´´ Ö Ë¨²ÓÉ· Í¨¨ ´ ¡²Õ¤¥´¨° ¸ Ëμ·¡ÊÏ-ÔËË¥±É ³¨, Ö¢²Ö¥É¸Ö
· §¢¨É¨¥³ · ¡μÉÒ [3].
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�Ê¸ÉÓ ¢·¥³¥´´μ° ·Ö¤ ´ ¡²Õ¤¥´¨° y(T i) ¸¨¸É¥³ ³μ´¨Éμ·¨´£  Š‹, ¤¨¸±·¥É´ Ö ´¨§±μ-
Î ¸ÉμÉ´ Ö É·¥´¤μ¢ Ö ËÊ´±Í¨Ö y0(T i) ¸ ¢μ§³μ¦´Ò³¨ Ëμ·¡ÊÏ-ÔËË¥±É ³¨ ¨ ¤¨¸±·¥É´ Ö
¸²ÊÎ °´ Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ w(T i), i = 0, 1, . . . , Nf − 1, T Å Ï £ ¤¨¸±·¥É´μ¸É¨, ¸¢Ö-
§ ´Ò § ¢¨¸¨³μ¸ÉÓÕ

y(T i) = y0(T i) + w(T i). (1)


Ê¤¥³ ¸Î¨É ÉÓ, ÎÉμ ¸²ÊÎ °´ Ö ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ w(T i) ¶·¥¤¸É ¢²Ö¥É ¸μ¡μ° ¸Ê³³Ê
¸μ¸É ¢²ÖÕÐ¨Ì ¸²ÊÎ °´ÒÌ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¥° Ë²Ê±ÉÊ Í¨° Ëμ´  ¨ ¶μ£·¥Ï´μ¸É¥° ´ ¡²Õ-
¤¥´¨°, ±μÉμ· Ö ¶·¥¤¸É ¢²Ö¥É¸Ö ¢ ¢¨¤¥ ¸²ÊÎ °´ÒÌ ´¥§ ¢¨¸¨³ÒÌ ´μ·³ ²Ó´μ · ¸¶·¥¤¥²¥´´ÒÌ
Î¨¸¥² ¸ ´Ê²¥¢Ò³ μ¦¨¤ ´¨¥³ ¨ § ¤ ´´μ° ¤¨¸¶¥·¸¨¥°.

–¥²Ó ¶·¥¤² £ ¥³μ° Ë¨²ÓÉ· Í¨¨ Å Ê¸É· ´¥´¨¥ ¸²ÊÎ °´μ° ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¢ ´ -
¡²Õ¤¥´¨ÖÌ ¢·¥³¥´´μ£μ ·Ö¤ . �¥§Ê²ÓÉ É Ë¨²ÓÉ· Í¨¨ ¡Ê¤¥³ μ¡μ§´ Î ÉÓ ¢ ¢¨¤¥ ¢·¥³¥´´μ£μ
·Ö¤  y◦(T i) ¨ ¶·¨´¨³ ÉÓ ¢ ± Î¥¸É¢¥ μÍ¥´±¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨.

�·¥¤² £ ¥³Ò° §¤¥¸Ó ³¥Éμ¤ Ë¨²ÓÉ· Í¨¨ ·¥ ²¨§Ê¥³ ¢ ¤¢  ÔÉ ¶  [4].
	  ¶¥·¢μ³ ÔÉ ¶¥ ¤²Ö ¨¸Ìμ¤´μ£μ ¨´É¥·¢ ²  i = 0, 1, . . . , Nf − 1 ¢¢¥¤¥³ ¸±μ²Ó§ÖÐ¨¥

²μ± ²Ó´Ò¥ ¨´É¥·¢ ²Ò ¸ £· ´¨Î´Ò³¨ ÉμÎ± ³¨ N1j , N2j , N Å Î¨¸²μ ÉμÎ¥± ´  ²μ± ²Ó´μ³
¨´É¥·¢ ²¥, Nd Å Ï £ ¸±μ²Ó¦¥´¨Ö, ±μÉμ·Ò° μ¶·¥¤¥²Ö¥É ¸É¥¶¥´Ó ¶¥·¥±·ÒÉ¨Ö ¸±μ²Ó§ÖÐ¨Ì
¨´É¥·¢ ²μ¢:

N1j = Nd(j − 1), N2j = N1j + N − 1, j = 1, . . . , m0.
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—¨¸²μ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ¨´É¥·¢ ²μ¢ m0 μ¶·¥¤¥²¨³ ¨§ ·¥Ï¥´¨Ö § ¤ Î¨ ´ Ìμ¦¤¥-
´¨Ö ³ ±¸¨³ ²Ó´μ£μ ¶μ²μ¦¨É¥²Ó´μ£μ §´ Î¥´¨Ö m, ¶·¨ ±μÉμ·μ³ ¢Ò¶μ²´Ö¥É¸Ö ´¥· ¢¥´¸É¢μ
(Nf −Nd(m− 1)− N + 1) � 0. �·¨ ÔÉμ³ · §³¥· ³μ¤¨Ë¨Í¨·μ¢ ´´μ£μ ¨¸Ìμ¤´μ£μ ¨´É¥·-
¢ ²  ¸ Í¥²Ò³ Î¨¸²μ³ ¸±μ²Ó§ÖÐ¨Ì ¨´É¥·¢ ²μ¢ ¨ ¢ ·Ö¤¥ ¸²ÊÎ ¥¢ ¸ ³¥´ÓÏ¨³ Î¨¸²μ³ ÉμÎ¥±
¢ÒÎ¨¸²¨³ ¶μ Ëμ·³Ê²¥ Nf0 = Nd(m0 − 1) + N − 1, Nf0 � Nf .

Š ¦¤μ³Ê ¸±μ²Ó§ÖÐ¥³Ê ²μ± ²Ó´μ³Ê ¨´É¥·¢ ²Ê ¸ ´μ³¥·μ³ j ¶μ¸É ¢¨³ ¢ ¸μμÉ¢¥É¸É¢¨¥
²μ± ²Ó´ÊÕ ³μ¤¥²Ó´ÊÕ ËÊ´±Í¨Õ ¨§¢¥¸É´μ£μ ¢¨¤  yM (cj , T i), £¤¥ cj Å ¢¥±Éμ· ¶ · ³¥É·μ¢,
j = 1, . . . , m0. ‹μ± ²Ó´ Ö ³μ¤¥²Ó´ Ö ËÊ´±Í¨Ö ¢ μ¡Ð¥³ ¸²ÊÎ ¥ ³μ¦¥É ¡ÒÉÓ ¶·μ¨§¢μ²Ó´μ° ¨
´¥²¨´¥°´μ° ¶μ ¢¥±Éμ·Ê ¶ · ³¥É·μ¢ cj ; ¢ Î ¸É´μ³ ¸²ÊÎ ¥ Å ±Ê¸μÎ´μ-¶μ²¨´μ³¨ ²Ó´μ°. „²Ö
¢¥±Éμ·  ¶ · ³¥É·μ¢ ¨¸Ìμ¤Ö ¨§ μ¸μ¡¥´´μ¸É¥° § ¤ Î¨ ³μ¦¥É ¡ÒÉÓ ¢¢¥¤¥´μ μ£· ´¨Î¨¢ ÕÐ¥¥
³´μ¦¥¸É¢μ C̄j , cj ∈ C̄j .

�·¨´¨³ Ö ¢μ ¢´¨³ ´¨¥ ¶·¥¤¶μ²μ¦¥´¨¥ μ ´μ·³ ²Ó´μ¸É¨ w(T i) ¨ ÊÎ¨ÉÒ¢ Ö (1), ¸Ëμ·-
³¨·Ê¥³ ²μ± ²Ó´Ò¥ ËÊ´±Í¨μ´ ²Ò S(cj , yj), ¶μ ±μÉμ·Ò³ ¢ÒÎ¨¸²¨³ ³¥·Ê ¡²¨§μ¸É¨ ²μ± ²Ó-
´ÒÌ ´ ¡²Õ¤¥´¨° yj = (y(T · N1j), y(y · (N1j + 1)), . . . , y(T (N2j))T ), ¶·¨Ìμ¤ÖÐ¨Ì¸Ö ´ 
j-° c±μ²Ó§ÖÐ¨° ²μ± ²Ó´Ò° ¨´É¥·¢ ², ¨ ²μ± ²Ó´ÒÌ ³μ¤¥²Ó´ÒÌ ËÊ´±Í¨°

S(cj , yj) =
N2j∑

i=N1j

(y(T i)− yM (cj , T i))2. (2)

	 Ìμ¦¤¥´¨¥ μÍ¥´μ± c◦j [4] ¶·μ¨§¢¥¤¥³ ¸ ¶μ³μÐÓÕ ·¥Ï¥´¨° § ¤ Î Ê¸²μ¢´μ° ³¨´¨³¨§ Í¨¨
²μ± ²Ó´ÒÌ ËÊ´±Í¨μ´ ²μ¢ (2)

c◦j = arg
{

min
cj∈C̄j

S(cj , yj)
}
, j = 1, . . . , m0. (3)

�Í¥´±¨ c◦j ¨§ (3) ¸¢Ö§ ´Ò ¸ ´ ¡²Õ¤¥´¨Ö³¨ yj ´¥²¨´¥°´Ò³¨ ¸μμÉ´μÏ¥´¨Ö³¨. ‘Ëμ·-
³¨·Ê¥³ μ¶·¥¤¥²¥´´ÊÕ ´  ³μ¤¨Ë¨Í¨·μ¢ ´´μ³ ¨¸Ìμ¤´μ³ ¨´É¥·¢ ²¥ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ
¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ³μ¤¥²Ó´ÒÌ ËÊ´±Í¨° y◦

M0j(N, Nd, T i), j = 1, . . . , m0, § ¢¨¸ÖÐ¨Ì
μÉ ¶ · ³¥É·μ¢ c◦j ¨ §´ Î¥´¨° N, Nd:

y◦
M0j(N, Nd, T i) = yM (c◦j , N, Nd, T i), N1j � i � N2j ,

y◦
M0j(N, Nd, T i) = 0, 0 � i < N1j , N2j < i � Nf0 − 1.

‚´¥ ²μ± ²Ó´ÒÌ ¨´É¥·¢ ²μ¢ N1j � i � N2j ²μ± ²Ó´Ò¥ ³μ¤¥²Ó´Ò¥ ËÊ´±Í¨¨
y◦

M0j(N, Nd, T i) ¶·¨³¥³ · ¢´Ò³¨ ´Ê²Õ.
	  ¢Éμ·μ³ ÔÉ ¶¥ ¢ÒÎ¨¸²¨³ ¸Ê³³Ê ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ³μ¤¥²Ó-

´ÒÌ ËÊ´±Í¨°:

y◦
M0(N, Nd, T i) =

m0∑
j=1

y◦
M0j(N, Nd, T i), i = 0, 1, . . . , Nf0 − 1. (4)

„²Ö Éμ£μ, ÎÉμ¡Ò ¢ ËÊ´±Í¨¨ ¸Ê³³Ò (4) ÊÎ¥¸ÉÓ ¶¥·¥±·ÒÉ¨Ö ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó-
´ÒÌ ³μ¤¥²Ó´ÒÌ ËÊ´±Í¨°, ¸Ëμ·³¨·Ê¥³ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¢¥¸μ¢ÒÌ ±μÔËË¨Í¨¥´Éμ¢
R(N, Nd, T i) [5]. ‘ ÔÉμ° Í¥²ÓÕ ¢ÒÎ¨¸²¨³ Î¨¸²μ ¶¥·¥±·ÒÉ¨° ³μ¤¥²¥° ¤²Ö ± ¦¤μ° ÉμÎ±¨ ¸
´μ³¥·μ³ i, i = 0, 1, . . . , Nf0 − 1; ¢¢¥¤¥³ ¥¤¨´¨Î´Ò¥ ËÊ´±Í¨¨ Ej(N, Nd, T i), ¤²Ö ±μÉμ·ÒÌ
¢Ò¶μ²´ÖÕÉ¸Ö ¸μμÉ´μÏ¥´¨Ö ´  ¸±μ²Ó§ÖÐ¨Ì ¨´É¥·¢ ² Ì Ej(N, Nd, T i) = 1, N1j � i � N2j ,
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Ej(N, Nd, T i) = 0, 0 � i < N1j , N2j < i � Nf0 − 1. �·μ¸Ê³³¨·Ê¥³ ¥¤¨´¨Î´Ò¥ ËÊ´±-
Í¨¨, ´ °¤¥³ §´ Î¥´¨Ö Í¥²ÒÌ Î¨¸¥² ¶¥·¥±·ÒÉ¨° ¨ ¢ÒÎ¨¸²¨³ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¢¥¸μ¢ÒÌ
±μÔËË¨Í¨¥´Éμ¢ R(N, Nd, T i):

E(N, Nd, T i) =
m0∑
j=1

Ej(N, Nd, T i),

(5)

R(N, Nd, T i) =
1

E(N, Nd, T i)
, i = 0, 1, . . . , Nf0 − 1.

�·μ¨§¢¥¤¥³ ¢§¢¥Ï¥´´μ¥ Ê¸·¥¤´¥´¨¥ ¸Ê³³Ò ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ
³μ¤¥²Ó´ÒÌ ËÊ´±Í¨° (4) ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ ±μÔËË¨Í¨¥´Éμ¢ (5):

y◦
0(N, Nd, T i) = R(N, Nd, T i)y◦

M0(N, Nd, T i), i = 0, 1, . . . , Nf0 − 1.

‚Ò· ¦¥´¨¥ y◦
0(N, Nd, T i) ¶·¨³¥³ ¢ ± Î¥¸É¢¥ ·¥§Ê²ÓÉ É  Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨

´  μ¸´μ¢¥ ²μ± ²Ó´ÒÌ ³μ¤¥²¥°.
„²Ö ±μ´±·¥É´μ° ·¥ ²¨§ Í¨¨ μ¶¨¸ ´´μ£μ ¢ÒÏ¥ ³¥Éμ¤  ¸Ëμ·³¨·Ê¥³ ¸±μ²Ó§ÖÐ¨¥ ²μ-

± ²Ó´Ò¥ ±Ê¸μÎ´μ-²¨´¥°´Ò¥  ¶¶·μ±¸¨³ Í¨μ´´Ò¥ ³μ¤¥²Ó´Ò¥ ËÊ´±Í¨¨. „²Ö ¸±μ²Ó§ÖÐ¥£μ
²μ± ²Ó´μ£μ ¨´É¥·¢ ²  ¸ ´μ³¥·μ³ j μ¶·¥¤¥²¨³ ²μ± ²Ó´Ò¥ ³μ¤¥²Ó´Ò¥ ËÊ´±Í¨¨ ¢ ¢¨¤¥
yM (cj , T i) = c1j+c2jT i, £¤¥ cT

j = (c1j , c2j) Å ¢¥±Éμ·Ò ¶ · ³¥É·μ¢. �ÉÒ¸± ´¨¥ μ¶É¨³ ²Ó-
´ÒÌ ¶ · ³¥É·μ¢ ³μ¤¥²Ó´ÒÌ ËÊ´±Í¨° μ¸ÊÐ¥¸É¢¨³ ´  μ¸´μ¢¥ ·¥Ï¥´¨° § ¤ Î ³¨´¨³¨§ Í¨¨
²μ± ²Ó´ÒÌ ËÊ´±Í¨μ´ ²μ¢, ¸¢μ¤ÖÐ¨Ì¸Ö ± ¸¨¸É¥³ ³ ²¨´¥°´ÒÌ Ê· ¢´¥´¨°

S(cj, yj) =
N2j∑

i=N1j

(y(T i) − c1j + c2jT i)2,

(c◦1j , c
◦
2j) = arg {min

cj

S(cj , yj)}, j = 1, . . . , m0.

�μ¸É·μ¨³ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸ÉÓ ¸Ëμ·³¨·μ¢ ´´ÒÌ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ±Ê¸μÎ´μ-²¨´¥°´ÒÌ
³μ¤¥²Ó´ÒÌ ËÊ´±Í¨° ¸ ¶¥·¥±·ÒÉ¨¥³ (j = 1, . . . , m0):

y◦
M1j(N, Nd, T i) = c◦1j + c◦2jT i, N1j � i � N2j,

y◦
M1j(N, Nd, T i) = 0, 0 � i < N1j , N2j < i � Nf − 1.

�·μ¸Ê³³¨·Ê¥³ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ²μ± ²Ó´ÒÌ ¸±μ²Ó§ÖÐ¨Ì ³μ¤¥²Ó´ÒÌ ËÊ´±Í¨° ¸ ¶¥·¥-
±·ÒÉ¨¥³ ¶μ  ´ ²μ£¨¨ ¸ (4):

y◦
M1(N, Nd, T i) =

m0∑
j=1

y◦
M1j(N, Nd, T i).

‘ ¨¸¶μ²Ó§μ¢ ´¨¥³ ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ ¢¥¸μ¢ÒÌ ±μÔËË¨Í¨¥´Éμ¢ (5) § ¶¨Ï¥³ ¢Ò· -
¦¥´¨¥ ¤²Ö ·¥§Ê²ÓÉ É  Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢ÒÌ ËÊ´±Í¨° ´  μ¸´μ¢¥ ±Ê¸μÎ´μ-²¨´¥°´ÒÌ
³μ¤¥²¥°:

y◦
1(N, Nd, T i) = R(N, Nd, T i)y◦

M1(N, Nd, T i), i = 0, 1, . . . , Nf0 − 1. (6)
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2. Œ�’…Œ�’ˆ—…‘Š�Ÿ ’…•��‹�ƒˆŸ �	’ˆŒˆ‡�–ˆˆ 	���Œ…’��‚
�‹ƒ��ˆ’Œ� ”ˆ‹œ’��–ˆˆ

� ¸¸³μÉ·¨³ ³ É¥³ É¨Î¥¸±ÊÕ É¥Ì´μ²μ£¨Õ μ¶É¨³¨§ Í¨¨ ¶ · ³¥É·μ¢ N , Nd  ²£μ·¨É³ 
Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢ÒÌ ËÊ´±Í¨°. ‚¢¥¤¥³ · §´μ¸ÉÓ ³¥¦¤Ê (6) ¨ (1), ¸Ëμ·³¨·Ê¥³ ¢·¥³¥´-
´μ° ·Ö¤ μ¸É É±μ¢: Δy1(N, Nd, T i) = y◦

1(N, Nd, T i)− y(T i), i = 0, 1, . . . , Nf0 − 1. �¸ÊÐ¥-
¸É¢¨³ Í¥´É·¨·μ¢ ´¨¥ ÔÉμ£μ ¢·¥³¥´´μ£μ ·Ö¤  Å μ¡¥¸¶¥Î¨³ · ¢¥´¸É¢μ ´Ê²Õ ¥£μ ¸·¥¤´¥£μ
§´ Î¥´¨Ö:

Δ̄y1(N, Nd, T i) = Δy1(N, Nd, T i)−
(

1
Nf0

) Nf0−1∑
s=0

Δy1(N, Nd, T s).

�¥§Ê²ÓÉ É Ë¨²ÓÉ· Í¨¨ y◦
1(N, Nd, T i), § ¢¨¸ÖÐ¨° μÉ ¶ · ³¥É·μ¢ Å Î¨¸²  ÉμÎ¥± ´  ²μ-

± ²Ó´μ³ ¨´É¥·¢ ²¥ ¨ Ï £  ¸±μ²Ó¦¥´¨Ö, ¤μ²¦¥´ ¡ÒÉÓ ¸Ëμ·³¨·μ¢ ´ ¶ÊÉ¥³ ¢Ò¡μ·  N, Nd

É ±¨³ μ¡· §μ³, ÎÉμ¡Ò Í¥´É·¨·μ¢ ´´Ò° ¢·¥³¥´´μ° ·Ö¤ μ¸É É±μ¢ Δ̄y1(N, Nd, T i) ¢ ³ ±¸¨-
³ ²Ó´μ° ¸É¥¶¥´¨ ¡Ò² ¶μ¤μ¡¥´ ¤¨¸±·¥É´μ³Ê ¡¥²μ³Ê ÏÊ³Ê.

‚ÒÎ¨¸²¨³ μÍ¥´±Ê  ¢Éμ±μ··¥²ÖÍ¨μ´´μ° ËÊ´±Í¨¨ ¤²Ö Í¥´É·¨·μ¢ ´´μ£μ ¢·¥³¥´´μ£μ
·Ö¤  μ¸É É±μ¢:

CΔȳ1,Δȳ1(Tn, N, Nd) =
1

Nf0 − n

Nf0−n−1∑
i=0

Δȳ1(N, Nd, T i)Δȳ1(N, Nd, T (i + n)),

n = 0, 1, . . . , Nf0 − 1.

	  μ¸´μ¢¥ μÍ¥´±¨ CΔȳ1,Δȳ1(Tn, N, Nd) ¸Ëμ·³¨·Ê¥³ ±·¨É¥·¨° ¢Ò¡μ·  ¶ · ³¥É·μ¢ N, Nd.
�Î¥¢¨¤´μ, ÎÉμ ¶·¨ ¢Ò¶μ²´¥´¨¨ ´¥· ¢¥´¸É¢ CΔȳ1,Δȳ1(0, N, Nd) � CΔȳ1,Δȳ1(Tn, N, Nd)
¤²Ö ²Õ¡ÒÌ n = 1, . . . , Nr0 − 1, £¤¥ Nr0 Å ´¥±μÉμ·μ¥ § ¤ ´´μ¥ Î¨¸²μ ÉμÎ¥±, ¢·¥³¥´´μ°
·Ö¤ μ¸É É±μ¢ ³μ¦¥É ¸Î¨É ÉÓ¸Ö ¶μ¤μ¡´Ò³ ¤¨¸±·¥É´μ³Ê ¡¥²μ³Ê ÏÊ³Ê.

‡ ¶¨Ï¥³ ¢Ò· ¦¥´¨¥ ¤²Ö ±·¨É¥·¨Ö ρ(N, Nd, Nr0), Ë¨§¨Î¥¸±¨° ¸³Ò¸² ±μÉμ·μ£μ
μÎ¥¢¨¤¥´:

ρ(N, Nd, Nr0) =
CΔȳ1,Δȳ1(0, N, Nd)

1
Nr0

Nr0∑
n=1

∣∣CΔȳ1,Δȳ1(Tn, N, Nd)
∣∣ . (7)

� ¸¸³μÉ·¨³ ±μ´¥Î´Ò¥ ´ ¡μ·Ò ¶ · ³¥É·μ¢ N(s1), Nd(s2), § ¢¨¸ÖÐ¨Ì μÉ Í¥²μÎ¨¸²¥´-
´ÒÌ ¶¥·¥³¥´´ÒÌ s1 = 1, . . . , s̄1, s2 = 1, . . . , s̄2. �¶É¨³ ²Ó´Ò¥ ¶ · ³¥É·Ò N◦, N◦

d  ²-
£μ·¨É³  Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨ ´ °¤¥³ ¸ ¶μ³μÐÓÕ ·¥Ï¥´¨Ö § ¤ Î¨ Ê¸²μ¢-
´μ° ³ ±¸¨³¨§ Í¨¨ ±·¨É¥·¨Ö (7) ´  μ¸´μ¢¥ ¨¸¶μ²Ó§μ¢ ´¨Ö ¶μ¨¸±μ¢μ£μ ³¥Éμ¤  ¶·μ¸Éμ£μ
¶¥·¥¡μ· :

(s◦1(Nr0), s◦2(Nr0)) = arg

{
min

s1=1,...,s̄1
s2=1,...,s̄2

ρ(N(s1), Nd(s2), Nr0

}
,

(8)
N◦ = N(s◦1(Nr0), N◦

d = Nd(s◦2(Nr0)).
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3. 	�ˆŒ…� ”ˆ‹œ’��–ˆˆ ’�…�„�‚�‰ ”“�Š–ˆˆ ‘ ”���“˜-�””…Š’�Œˆ
„‹Ÿ ‚�…Œ…���ƒ� �Ÿ„� ���‹�„…�ˆ‰ �’ �…‰’�����ƒ� Œ��ˆ’���


Ò² · ¸¸³μÉ·¥´ ¶·¨³¥· Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨ ¸ Ëμ·¡ÊÏ-ÔËË¥±Éμ³ ¤²Ö ¢·¥-
³¥´´μ£μ ·Ö¤  ´ ¡²Õ¤¥´¨°, ¶μ²ÊÎ¥´´μ£μ ¨§ ¡ §Ò ¤ ´´ÒÌ ¸¥É¨ ´¥°É·μ´´μ£μ ³μ´¨Éμ·¨´£ 
±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥° (http://cro.izmiran.ru) [6].

	  ·¨¸. 1 Í¨Ë·μ° 1 μÉ³¥Î¥´ ¢·¥³¥´´μ° ·Ö¤ § ÏÊ³²¥´´ÒÌ ´ ¡²Õ¤¥´¨° y(T i) (· §³¥·-
´μ¸ÉÓ Å ¨³¶./³¨´). 	 ¡²Õ¤¥´¨Ö ¡Ò²¨ ¶·μ¨§¢¥¤¥´Ò 02Ä03.06.2006 £., i = 0, 1, . . . , Nf −1,
T = 60 c, Nf = 2880. ‚¨¤´μ, ÎÉμ ¤²Ö ÉμÎ¥± 1100 � i � 1300 ¨³¥¥É ³¥¸Éμ Ëμ·¡ÊÏ-
ÔËË¥±É, Ì · ±É¥·¨§ÊÕÐ¨°¸Ö ¢ ¤ ´´μ³ ¸²ÊÎ ¥ ¶μ´¨¦¥´¨¥³ ¸·¥¤´¥£μ Ê·μ¢´Ö ¶·¨³¥·´μ
´  4Ä5 % ¸ ¶μ¸²¥¤ÊÕÐ¨³ ¥£μ ¢μ¸¸É ´μ¢²¥´¨¥³ ¢ ¨´É¥·¢ ²¥ ¸ ÉμÎ± ³¨ 1300 � i � 2000.

Ò²  ¶μ¸É ¢²¥´  § ¤ Î  Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ¸μ¸É ¢²ÖÕÐ¥° ¤²Ö ¤ ´´ÒÌ ´ ¡²Õ¤¥´¨°.

„²Ö ³ ±¸¨³¨§ Í¨¨ (8) ¡Ò²¨ ¸Ëμ·³¨·μ¢ ´Ò ¶μ¸²¥¤μ¢ É¥²Ó´μ¸É¨ Î¨¸²  ÉμÎ¥± ´  ²μ-
± ²Ó´ÒÌ ¨´É¥·¢ ² Ì N(s1) = N0s1, N0 = 5, s1 = 1, . . . , s̄1, s̄1 = 30 ¨ Ï £μ¢ ¸±μ²Ó¦¥´¨Ö
Nd(s2) = Nd0s2, Nd0 = 1, s2 = 1, . . . , s̄2, s̄2 = 25. �¥·¥¡μ·μ³ ¶μ N(s1), Nd(s2) ¡Ò²¨
¶μ²ÊÎ¥´Ò ¢·¥³¥´´Ò¥ ·Ö¤Ò ·¥§Ê²ÓÉ Éμ¢ Ë¨²ÓÉ· Í¨¨. Š ¦¤μ³Ê ¶μ²ÊÎ¥´´μ³Ê ¢·¥³¥´´μ³Ê
·Ö¤Ê ¡Ò²μ ¶μ¸É ¢²¥´μ ¢ ¸μμÉ¢¥É¸É¢¨¥ §´ Î¥´¨¥ ±·¨É¥·¨Ö (7) ¤²Ö Nr0 = 19, ¨ ´ °¤¥´μ
·¥Ï¥´¨¥ § ¤ Î¨ ³ ±¸¨³¨§ Í¨¨ (8). ‚ ·¥§Ê²ÓÉ É¥ ¡Ò²¨ ´ °¤¥´Ò μ¶É¨³ ²Ó´Ò¥ · §³¥·Ò
²μ± ²Ó´ÒÌ ¨´É¥·¢ ²μ¢ ¨ Ï £μ¢ ¸±μ²Ó¦¥´¨Ö: N◦ = 55, N◦

d = 9.
	  ·¨¸. 1 Í¨Ë·μ° 2 μÉ³¥Î¥´ ·¥§Ê²ÓÉ É Ë¨²ÓÉ· Í¨¨ y◦

1(T i) = y◦
1(N◦, N◦

d , T i), i =
0, 1, . . . , Nf0 − 1, Nf0 = 2860, ¸μμÉ¢¥É¸É¢ÊÕÐ¨° μ¶É¨³ ²Ó´Ò³ ¶ · ³¥É· ³ Ë¨²ÓÉ· Í¨¨.
�μ²ÊÎ¥´´Ò° ·¥§Ê²ÓÉ É Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨ Ö¢²Ö¥É¸Ö ´ ¨²ÊÎÏ¨³ ¶μ ¶·¨´Ö-
Éμ³Ê ±·¨É¥·¨Õ. Œμ¦´μ ¸¤¥² ÉÓ ¢Ò¢μ¤, ÎÉμ ¢ É·¥´¤μ¢μ° ¸μ¸É ¢²ÖÕÐ¥° ¶·μ¨¸Ìμ¤¨É ¡Ò-
¸É·μ¥ ¸´¨¦¥´¨¥ ¨ ³¥¤²¥´´μ¥ ¢μ¸¸É ´μ¢²¥´¨¥ ¸·¥¤´¥£μ Ê·μ¢´Ö ¨ ±μ²¥¡ ´¨° ¸ Î ¸ÉμÉμ°
≈ 0,2 · 10−3 ƒÍ.

	  ·¨¸. 2 ¶·¥¤¸É ¢²¥´ ¶·¨³¥· μÍ¥´±¨  ¢Éμ±μ¢ ·¨ Í¨μ´´μ° ËÊ´±Í¨¨ CΔȳ1,Δȳ1(Tn,
N◦, N◦

d ) ¢·¥³¥´´μ£μ ·Ö¤  μ¸É É±μ¢ ¤²Ö n = 0, 1, . . . , 18. ˆ§ £· Ë¨±  ¸²¥¤Ê¥É, ÎÉμ ³ ±¸¨-
³ ²Ó´μ¥ §´ Î¥´¨¥  ¢Éμ±μ¢ ·¨ Í¨μ´´ Ö ËÊ´±Í¨Ö ¶·¨´¨³ ¥É ¶·¨ n = 0; ¶·¨ n = 1, . . . , 18
§´ Î¥´¨Ö  ¢Éμ±μ¢ ·¨ Í¨μ´´μ° ËÊ´±Í¨¨ Ö¢²ÖÕÉ¸Ö ¸ÊÐ¥¸É¢¥´´μ ³ ²Ò³¨, ÎÉμ ¤ ¥É μ¸´μ-
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�¨¸. 1. ‡ ÏÊ³²¥´´Ò¥ (1) ¨ μÉË¨²ÓÉ·μ¢ ´´Ò¥ (2) ´ ¡²Õ¤¥´¨Ö ¸ Ëμ·¡ÊÏ-ÔËË¥±Éμ³ μÉ ´¥°É·μ´´μ£μ

³μ´¨Éμ· ; É·¥´¤μ¢ Ö ¸μ¸É ¢²ÖÕÐ Ö ¶μ± § ´  ¸¶²μÏ´μ° ²¨´¨¥°
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�¨¸. 2. �Í¥´±  μ¶É¨³ ²Ó´μ°  ¢Éμ±μ¢ ·¨ Í¨μ´´μ° ËÊ´±Í¨¨ ¢·¥³¥´´μ£μ ·Ö¤  μ¸É É±μ¢

¢ ´¨¥ ¤²Ö ¢Ò¢μ¤ : ¢·¥³¥´´μ° ·Ö¤ μ¸É É±μ¢ ´ ¨²ÊÎÏ¨³ μ¡· §μ³ ¶μ¤μ¡¥´ ¤¨¸±·¥É´μ³Ê
¡¥²μ³Ê ÏÊ³Ê. �·¨´ÖÉÒ° ±·¨É¥·¨° ¤²Ö μ¶É¨³ ²Ó´ÒÌ ¶ · ³¥É·μ¢ ¶·¥¤²μ¦¥´´μ£μ  ²£μ-
·¨É³  Ë¨²ÓÉ· Í¨¨ ¸μ¸É ¢¨² §´ Î¥´¨¥ ρ(N◦, N◦

d , Nr0) = 12,058.
�·μ¨§¢¥¤¥´  μÍ¥´±  ÔËË¥±É¨¢´μ¸É¨ · §· ¡μÉ ´´μ° Ë¨²ÓÉ· Í¨¨. „²Ö ¸· ¢´¥´¨Ö · ¸-

¸³μÉ·¥´μ ¶·¨³¥´¥´¨¥ É· ¤¨Í¨μ´´μ£μ Í¨Ë·μ¢μ£μ ´¨§±μÎ ¸ÉμÉ´μ£μ Ë¨²ÓÉ·  
 ÉÉ¥·-
¢μ·É  ¤²Ö ·¥Ï¥´¨Ö § ¤ Î¨ Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢μ° ËÊ´±Í¨¨. ‚ ± Î¥¸É¢¥ ¶ · ³¥É·μ¢ ¢
¤ ´´μ³ ¸²ÊÎ ¥ ¢Ò¡· ´Ò ¶μ·Ö¤μ± Ë¨²ÓÉ·  NB(r1) = NB0r1, NB0 = 2, r1 = 1, . . . , r̄1,
r̄1 = 10 ¨ ¥£μ Î ¸ÉμÉ  ¸·¥§  wc(r2) = wc0r2, wc0 = 0,05, r2 = 1, . . . , r̄2, r̄2 = 19.

Ò²¨ ¶·μ¨§¢¥¤¥´Ò ¢ÒÎ¨¸²¥´¨Ö ¢ÒÌμ¤´ÒÌ ¢·¥³¥´´ÒÌ ·Ö¤μ¢, ¶μ²ÊÎ¥´´ÒÌ ¢ ·¥§Ê²ÓÉ -
É¥ ¶·¨³¥´¥´¨Ö Ë¨²ÓÉ·  
 ÉÉ¥·¢μ·É  y◦

2(NB, wc, T i), μ¸É É±μ¢ Δy2(NB, wc, T i) =
y◦
2(NB , wc, T i) − y(T i),  ¢Éμ±μ¢ ·¨ Í¨μ´´ÒÌ ËÊ´±Í¨° CΔȳ2,Δȳ2(Tn, N◦

B, w◦
c ) ¨ ±·¨É¥-

·¨Ö ρ(NB, wc, Nr0),  ´ ²μ£¨Î´μ£μ (7):

ρ(NB, wc, Nr0) =
CΔȳ1,Δȳ1(0, NB, wc)

1
Nr0

Nr0∑
n=1

|CΔȳ1,Δȳ1(Tn, NB, wc)|
. (9)

„²Ö Nr0 = 19 ¶μ²ÊÎ¥´μ ·¥Ï¥´¨¥ § ¤ Î¨ Ê¸²μ¢´μ° ³ ±¸¨³¨§ Í¨¨ ±·¨É¥·¨Ö (9) ¸ ¶μ-
³μÐÓÕ ¶μ¨¸±μ¢μ° ¶·μÍ¥¤Ê·Ò,  ´ ²μ£¨Î´μ° (8). 
Ò²¨ ´ °¤¥´Ò μ¶É¨³ ²Ó´Ò¥ §´ Î¥´¨Ö
N◦

B, w◦
c ¨ ¸μμÉ¢¥É¸É¢ÊÕÐ¥¥ §´ Î¥´¨¥ ±·¨É¥·¨Ö ρ(N◦

B, w◦
c , Nr0) = 7,257. ‚¨¤´μ, ÎÉμ

§´ Î¥´¨¥ ±·¨É¥·¨Ö ¤²Ö Ë¨²ÓÉ·  
 ÉÉ¥·¢μ·É  §´ Î¨É¥²Ó´μ ³¥´ÓÏ¥, Î¥³ §´ Î¥´¨¥ Éμ£μ
¦¥ ±·¨É¥·¨Ö ¤²Ö ¶·¥¤²μ¦¥´´μ£μ  ²£μ·¨É³  Ë¨²ÓÉ· Í¨¨ ´  μ¸´μ¢¥ ±Ê¸μÎ´μ-²¨´¥°´ÒÌ
³μ¤¥²¥°.

‡�Š‹�—…�ˆ…

�·¥¤²μ¦¥´´Ò¥ ³¥Éμ¤ ¨  ²£μ·¨É³ Ë¨²ÓÉ· Í¨¨ É·¥´¤μ¢ ¸ Ëμ·¡ÊÏ-ÔËË¥±É ³¨ ¢·¥³¥´-
´ÒÌ ·Ö¤μ¢ ´ ¡²Õ¤¥´¨° ¸¨¸É¥³ ³μ´¨Éμ·¨´£  ±μ¸³¨Î¥¸±¨Ì ²ÊÎ¥°, μ¸´μ¢ ´´Ò¥ ´  ¶·¨³¥-
´¥´¨¨ ¸±μ²Ó§ÖÐ¨Ì ²μ± ²Ó´ÒÌ ³μ¤¥²¥° ¨ ¢§¢¥Ï¥´´μ£μ Ê¸·¥¤´¥´¨Ö, μ± § ²¨¸Ó · ¡μÉμ¸¶μ-
¸μ¡´Ò³¨.

�·¥¤²μ¦¥´´ Ö ³ É¥³ É¨Î¥¸± Ö É¥Ì´μ²μ£¨Ö μ¶É¨³¨§ Í¨¨ ¶ · ³¥É·μ¢  ²£μ·¨É³  Ë¨²Ó-
É· Í¨¨ ¸ ¨¸¶μ²Ó§μ¢ ´¨¥³ μÍ¥´μ±  ¢Éμ±μ¢ ·¨ Í¨μ´´ÒÌ ËÊ´±Í¨° ¢·¥³¥´´ÒÌ ·Ö¤μ¢ μ¸É É-
±μ¢ ¶μ§¢μ²¨²  · ¸Ï¨·¨ÉÓ ¢μ§³μ¦´μ¸É¨ ¸ÊÐ¥¸É¢ÊÕÐ¨Ì ¶μ¤Ìμ¤μ¢ ± Ë¨²ÓÉ· Í¨¨.
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� §· ¡μÉ ´´Ò°  ²£μ·¨É³ Ë¨²ÓÉ· Í¨¨ ´  μ¸´μ¢¥ ±Ê¸μÎ´μ-²¨´¥°´ÒÌ ³μ¤¥²¥° ¶μ ¸· ¢-
´¥´¨Õ ¸  ²£μ·¨É³μ³ É· ¤¨Í¨μ´´μ£μ Ë¨²ÓÉ·  
 ÉÉ¥·¢μ·É  μ± § ²¸Ö ¡μ²¥¥ ÔËË¥±É¨¢´Ò³
¶μ ¶·¥¤²μ¦¥´´μ³Ê ±·¨É¥·¨Õ.

�¥§Ê²ÓÉ ÉÒ ¤ ´´μ° · ¡μÉÒ ¶·¨³¥´¨³Ò ±μ ³´μ£¨³ § ¤ Î ³ Ë¨²ÓÉ· Í¨¨, ±μÉμ·Ò¥ ¸¢Ö-
§ ´Ò ¸ Í¨Ë·μ¢μ° μ¡· ¡μÉ±μ° Ô±¸¶¥·¨³¥´É ²Ó´ÒÌ § ÏÊ³²¥´´ÒÌ ¢·¥³¥´´ÒÌ ·Ö¤μ¢ ¸ É·¥´-
¤μ¢Ò³¨ ËÊ´±Í¨Ö³¨. ‚μ§³μ¦´μ μ¡μ¡Ð¥´¨¥ ¶·¥¤²μ¦¥´´μ£μ ¶μ¤Ìμ¤  ´  ¤¢Ê³¥·´Ò° ¸²ÊÎ °,
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