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a 	 ÊÎ´μ-É¥Ì´¨Î¥¸±¨° Í¥´É· Ö¤¥·´μ° ¨ · ¤¨ Í¨μ´´μ° ¡¥§μ¶ ¸´μ¸É¨, Œμ¸±¢ 
¡ �¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤μ¢ ´¨°, „Ê¡´ 

¢ 	 Í¨μ´ ²Ó´Ò° ¨¸¸²¥¤μ¢ É¥²Ó¸±¨° Ö¤¥·´Ò° Ê´¨¢¥·¸¨É¥É ®Œˆ”ˆ¯, Œμ¸±¢ 

	 ¸ÉμÖÐ Ö ¸É ÉÓÖ ¶μ¸¢ÖÐ¥´   ´ ²¨§Ê Ê¸Éμ°Î¨¢μ¸É¨ ¢Ò¡μ·  ¢ ·¨ ´É  ¢Ò¢μ¤  ¨§ Ô±¸¶²Ê É Í¨¨
μ¡Ñ¥±Éμ¢ ¨¸¶μ²Ó§μ¢ ´¨Ö  Éμ³´μ° Ô´¥·£¨¨. �¶¨¸ ´  ²£μ·¨É³ ¨¸¸²¥¤μ¢ ´¨Ö ¨§³¥´¥´¨° §´ Î¥´¨°
Ë ±Éμ·μ¢ μÉ ¨§³¥´¥´¨° ¶ · ³¥É·μ¢, Ì · ±É¥·¨§ÊÕÐ¨Ì · ¸¸³ É·¨¢ ¥³Ò° μ¡Ñ¥±É ¨¸¶μ²Ó§μ¢ ´¨Ö
 Éμ³´μ° Ô´¥·£¨¨. �·¨¢¥¤¥´Ò Î¨¸²¥´´Ò¥ ¶·¨³¥·Ò, ·¥ ²¨§ÊÕÐ¨¥ ¶·¥¤²μ¦¥´´Ò¥ ¸Ì¥³Ò · ¸Î¥É 
¶μ± § É¥²¥°, μ¶·¥¤¥²ÖÕÐ¨Ì ´ ¨¡μ²¥¥ ¶·¥¤¶μÎÉ¨É¥²Ó´Ò¥ ¢ ·¨ ´ÉÒ ¢Ò¢μ¤  ¨§ Ô±¸¶²Ê É Í¨¨ μ¡Ñ-
¥±Éμ¢ ¨¸¶μ²Ó§μ¢ ´¨Ö  Éμ³´μ° Ô´¥·£¨¨, ¨  ´ ²¨§ Ê¸Éμ°Î¨¢μ¸É¨ ·¥Ï¥´¨Ö μ ¢Ò¡μ·¥ ¢ ·¨ ´É  ¢Ò¢μ¤ 
¨§ Ô±¸¶²Ê É Í¨¨ μ¡Ñ¥±Éμ¢ ¨¸¶μ²Ó§μ¢ ´¨Ö  Éμ³´μ° Ô´¥·£¨¨ ¢ § ¢¨¸¨³μ¸É¨ μÉ ¢μ§³μ¦´ÒÌ §´ Î¥´¨°
Ë ±Éμ·μ¢.

This paper is devoted to the analysis of the choice stability of decommissioning option for atomic
energy facilities. An algorithm for studying the changes in the values of factors from the changes in
the parameters characterizing the atomic energy facility is described. Numerical examples are presented
that implement the proposed schemes for calculating the indices determining the most preferable options
for decommissioning atomic energy facilities and analyzing the stability of the decision to choose the
variant of decommissioning atomic energy facilities from possible values of the factors.
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‚‚…„…�ˆ…

‚ ·¥§Ê²ÓÉ É¥ ¶·¥¤¢ ·¨É¥²Ó´ÒÌ μ¡¸²¥¤μ¢ ´¨° μ¡Ñ¥±Éμ¢ ¨¸¶μ²Ó§μ¢ ´¨Ö  Éμ³´μ° Ô´¥·-
£¨¨ (�ˆ��), ¢±²ÕÎ Ö ±μ³¶²¥±¸´μ¥ ¨´¦¥´¥·´μ¥ ¨ · ¤¨ Í¨μ´´μ¥ μ¡¸²¥¤μ¢ ´¨¥ (Šˆ��),
¸μ¡¨· ¥É¸Ö ±μ³¶²¥±¸ ¨¸Ìμ¤´ÒÌ ¤ ´´ÒÌ, Ì · ±É¥·¨§ÊÕÐ¨Ì �ˆ��, ¶μ§¢μ²ÖÕÐ¨° ¶·μ¢¥-
¸É¨ ¶·¥¤¢ ·¨É¥²Ó´ÊÕ μÍ¥´±Ê ¤μ²£μ¢·¥³¥´´μ° ¡¥§μ¶ ¸´μ¸É¨, ´μ ´¥ ¶μ§¢μ²ÖÕÐ¨° μÍ¥´¨ÉÓ
¤μ¸É ÉμÎ´μ¸ÉÓ ¶·μ¢¥¤¥´´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¤²Ö ¢Ò¡μ·  ¢ ·¨ ´É  ¢Ò¢μ¤  ¨§ Ô±¸¶²Ê É Í¨¨
(‚�) �ˆ��.

�μ¸±μ²Ó±Ê μ¤´¨³ ¨§ §´ Î¨³ÒÌ Ë ±Éμ·μ¢, ¢¥²¨Î¨´  ±μÉμ·μ£μ ¢²¨Ö¥É ´  ¢Ò¡μ· ¢ ·¨ ´É 
‚�, Ö¢²Ö¥É¸Ö ±μ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§ , ´¥μ¡Ìμ¤¨³μ μÍ¥´¨ÉÓ ´¥μ¶·¥¤¥²¥´´μ¸É¨ ¢¥-
²¨Î¨´, ¸μ¸É ¢²ÖÕÐ¨Ì ¥¥ §´ Î¥´¨¥. ’ ±, ´ ¶·¨³¥·, ¤²Ö ¢ ·¨ ´É  ®§ Ìμ·μ´¥´¨¥¯ ¸Ê³³ ·´ Ö

1E-mail: ivanov@jinr.ru



�´ ²¨§ Ê¸Éμ°Î¨¢μ¸É¨ ¢Ò¡μ·  ¢ ·¨ ´É  ¢Ò¢μ¤  ¨§ Ô±¸¶²Ê É Í¨¨ μ¡Ñ¥±Éμ¢ 77

±μ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§  (· ¸¸³ É·¨¢ ¥³Ò° Ë ±Éμ·) ¸±² ¤Ò¢ ¥É¸Ö ¨§ ¤μ§Ò, ¶μ²Ê-
Î¥´´μ° ¶¥·¸μ´ ²μ³ ¨ ´ ¸¥²¥´¨¥³ ¶·¨ ¶·μ¢¥¤¥´¨¨ · ¡μÉ ¶μ ¸μ§¤ ´¨Õ ¶Ê´±É  § Ìμ·μ´¥´¨Ö
· ¤¨μ ±É¨¢´ÒÌ μÉÌμ¤μ¢ (�‡��), ¨ ¨§ ¤μ§Ò, ¶μ²ÊÎ¥´´μ° ´ ¸¥²¥´¨¥³ μÉ ¢μ§¤¥°¸É¢¨Ö �‡��
§  ¢¥¸Ó ¶¥·¨μ¤ ¶μÉ¥´Í¨ ²Ó´μ° μ¶ ¸´μ¸É¨ § Ìμ·μ´¥´´ÒÌ · ¤¨μ ±É¨¢´ÒÌ μÉÌμ¤μ¢ (���)
(¸³. ´¨¦¥) [1Ä4]. ‘²¥¤Ê¥É μÉ³¥É¨ÉÓ, ÎÉμ ¢¥²¨Î¨´  ±μ²²¥±É¨¢´μ° ÔËË¥±É¨¢´μ° ¤μ§Ò,
¶μ²ÊÎ¥´´μ° ´ ¸¥²¥´¨¥³ ¢ É¥Î¥´¨¥ ¶¥·¨μ¤  ¶μÉ¥´Í¨ ²Ó´μ° μ¶ ¸´μ¸É¨ § Ìμ·μ´¥´´ÒÌ ���,
¢¥¸Ó³  ¸ÊÐ¥¸É¢¥´´ , ¨ μ´  ³μ¦¥É ¶μ¢²¨ÖÉÓ ´  ¶·¨´ÖÉ¨¥ ·¥Ï¥´¨Ö μ ¢Ò¡μ·¥ ¢ ·¨ ´É  ‚�.
‚ ¸¢Ö§¨ ¸ ÔÉ¨³ ´¥μ¡Ìμ¤¨³μ ¶·μ¢μ¤¨ÉÓ  ´ ²¨§ Ê¸Éμ°Î¨¢μ¸É¨ ·¥Ï¥´¨Ö μ ¢Ò¡μ·¥ ¢ ·¨ ´É 
‚� ¢ § ¢¨¸¨³μ¸É¨ μÉ ·¥§Ê²ÓÉ Éμ¢ μÍ¥´±¨ ¤μ²£μ¢·¥³¥´´μ° ¡¥§μ¶ ¸´μ¸É¨ μ¡· §ÊÕÐ¥£μ¸Ö
�‡��.

‚ ¸É ÉÓ¥ ¶·¨¢¥¤¥´  μ¤´  ¨§ ¢μ§³μ¦´ÒÌ ³ É¥³ É¨Î¥¸±¨Ì ³μ¤¥²¥°  ´ ²¨§  ¢²¨Ö´¨Ö
´¥μ¶·¥¤¥²¥´´μ¸É¥° ¢ §´ Î¥´¨ÖÌ Ë ±Éμ·μ¢ ´  ¢Ò¡μ· ¢ ·¨ ´É  ‚� �ˆ��.

1. ���Œˆ��‚��ˆ… —ˆ‘‹�‚›• ‡��—…�ˆ‰ ”�Š’���‚
ˆ ��‘—…’ Š�Œ�‹…Š‘�›• ��Š�‡�’…‹…‰ ‚��ˆ��’�‚ ‚� �ˆ��

� ¸¸³ É·¨¢ ÕÉ¸Ö n ¢ ·¨ ´Éμ¢ (i = 1, . . . , n) ‚� �ˆ��, ± ¦¤Ò° ¨§ ±μÉμ·ÒÌ Ì · ±É¥-
·¨§Ê¥É¸Ö M Ë ±Éμ· ³¨ Fij , j = 1, . . . , M , ¡μ́²ÓÏ¨¥ §´ Î¥´¨Ö ±μÉμ·ÒÌ ¢´μ¸ÖÉ ¡μ²ÓÏ¨°
¢±² ¤ ¢ ·¥Ï¥´¨¥ μ ‚� �ˆ��, ¨ N Ë ±Éμ· ³¨ Fij , j = M + 1, . . . , M + N , ³¥´ÓÏ¨¥
§´ Î¥´¨Ö ±μÉμ·ÒÌ ¢´μ¸ÖÉ ¡μ²ÓÏ¨° ¢±² ¤ ¢ ·¥Ï¥´¨¥ μ ‚� �ˆ��.

�·μ¨§¢¥¤¥³ ´μ·³¨·μ¢ ´¨¥ Ë ±Éμ·μ¢ ¤²Ö ¨Ì μ¡Ñ¥¤¨´¥´¨Ö ¢ μ¤¨´ ±μ³¶²¥±¸´Ò° ¶μ± -
§ É¥²Ó ¤²Ö ± ¦¤μ£μ ¢ ·¨ ´É  ‚� �ˆ��:

Å ¤²Ö ¶μ± § É¥²¥°, ¶μ¤²¥¦ Ð¨Ì ³ ±¸¨³¨§ Í¨¨,

FH
ij =

Fij − Fmin j

Fmax j − Fmin j
, i = 1, . . . , n, j = 1, . . . , M,

Fmin j = min {Fij , i = 1, . . . , n}, j = 1, . . . , M, (1)

Fmax j = max {Fij , i = 1, . . . , n}, j = 1, . . . , M,

£¤¥ ³¨´¨³Ê³ (³ ±¸¨³Ê³) ´ Ìμ¤¨É¸Ö ¶μ i = 1, . . . , n;
Å ¤²Ö ¶μ± § É¥²¥°, ¶μ¤²¥¦ Ð¨Ì ³¨´¨³¨§ Í¨¨,

FH
ij =

Fmax j − Fij

Fmax j − Fmin j
, i = 1, . . . , n, j = M + 1, . . . , M + N,

Fmin j = min {Fij , i = 1, . . . , n}, M + 1, . . . , M + N, (2)

Fmax j = max {Fij , i = 1, . . . , n}, j = M + 1, . . . , M + N,

£¤¥ ³¨´¨³Ê³ (³ ±¸¨³Ê³) ´ Ìμ¤¨É¸Ö ¶μ i = 1, . . . , n.
‡´ Î¥´¨Ö ´μ·³ ²¨§μ¢ ´´ÒÌ ±μ³¶²¥±¸´ÒÌ ¶μ± § É¥²¥° Ki, i = 1, . . . , n, ¤²Ö ± ¦¤μ£μ

¢ ·¨ ´É  ‚� ¶μ¤¸Î¨ÉÒ¢ ÕÉ¸Ö ¶μ Ëμ·³Ê²¥

Ki =
M+N∑

j=1

wjF
H
ij , i = 1, . . . , n, (3)
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£¤¥ wj � 0, j = 1, . . . , M + N ,
M+N∑
j=1

wj = 1 Å ±μÔËË¨Í¨¥´ÉÒ §´ Î¨³μ¸É¨ Ë ±Éμ·μ¢

j = 1, . . . , M + N .
„²Ö ‚� �ˆ�� · ¸¸³ É·¨¢ ÕÉ¸Ö ¶ÖÉÓ ¢μ§³μ¦´ÒÌ ¢ ·¨ ´Éμ¢:
• V1 Å ¢ ·¨ ´É ®‹¨±¢¨¤ Í¨Ö �ˆ��¯, ·¥ ²¨§Ê¥³Ò° ¸¶μ¸μ¡μ³ ®	¥³¥¤²¥´´ Ö ²¨±¢¨-

¤ Í¨Ö¯ (¤ ²¥¥ Å ®´¥³¥¤²¥´´ Ö ²¨±¢¨¤ Í¨Ö¯);
• V2 Å ¢ ·¨ ´É ®‹¨±¢¨¤ Í¨Ö �ˆ��¯, ·¥ ²¨§Ê¥³Ò° ¸¶μ¸μ¡μ³ ®�É²μ¦¥´´ Ö ²¨±¢¨¤ -

Í¨Ö¯ (¤ ²¥¥ Å ®μÉ²μ¦¥´´ Ö ²¨±¢¨¤ Í¨Ö¯);
• V3 Å ¢ ·¨ ´É, ¶·¥¤Ê¸³ É·¨¢ ÕÐ¨° ¸μ§¤ ´¨¥ ´  ¶²μÐ ¤±¥ �ˆ�� ¶Ê´±É  § Ìμ·μ´¥-

´¨Ö ��� (¤ ²¥¥ Å ®§ Ìμ·μ´¥´¨¥¯);
• V4 Å ¢ ·¨ ´É ®	¥³¥¤²¥´´ Ö ²¨±¢¨¤ Í¨Ö ¸ Î ¸É¨Î´Ò³ § Ìμ·μ´¥´¨¥³¯, ¶·¥¤Ê¸³ -

É·¨¢ ÕÐ¨° § Ìμ·μ´¥´¨¥ Î ¸É¨ �ˆ�� ¶μ¸²¥ ²¨±¢¨¤ Í¨¨ �ˆ�� ´¥¶μ¸·¥¤¸É¢¥´´μ ¶μ¸²¥
μ¸É ´μ¢ ;

• V5 Å ¢ ·¨ ´É ®�É²μ¦¥´´ Ö ²¨±¢¨¤ Í¨Ö ¸ Î ¸É¨Î´Ò³ § Ìμ·μ´¥´¨¥³¯, ¶·¥¤Ê¸³ É·¨-
¢ ÕÐ¨° § Ìμ·μ´¥´¨¥ Î ¸É¨ �ˆ�� ¶μ¸²¥ ²¨±¢¨¤ Í¨¨ �ˆ�� ¶μ¸²¥ ´¥±μÉμ·μ£μ ¶¥·¨μ¤ 
(¸μÌ· ´¥´¨Ö ¶μ¤ ´ ¡²Õ¤¥´¨¥³).

” ±Éμ·Ò, · ¸¸³ É·¨¢ ¥³Ò¥ ¤²Ö μÍ¥´±¨ ¶·¥¤¶μÎÉ¨É¥²Ó´μ¸É¨ ± ¦¤μ£μ ¨§ ¢ ·¨-
 ´Éμ¢ ‚�:

• Fi1, i = 1, 2, 3, 4, 5, Å ±μ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§ , ¶μ²ÊÎ¥´´ Ö ¢ ·¥§Ê²ÓÉ É¥
·¥ ²¨§ Í¨¨ j-£μ ¢ ·¨ ´É  ‚�;

• Fi2, i = 1, 2, 3, 4, 5, Å § É· ÉÒ ´  ·¥ ²¨§ Í¨Õ j-£μ ¢ ·¨ ´É  ‚�;
• Fi3, i = 1, 2, 3, 4, 5, Å ´¥μ¡Ìμ¤¨³μ¸ÉÓ ´ ²¨Î¨Ö §  ¶·¥¤¥² ³¨ ¶²μÐ ¤±¨ �ˆ��

Í¥´É· ²¨§μ¢ ´´ÒÌ ¶Ê´±Éμ¢ μ±μ´Î É¥²Ó´μ° ¨§μ²ÖÍ¨¨ ´ ±μ¶²¥´´ÒÌ ¨ μ¡· §μ¢ ¢Ï¨Ì¸Ö ¢
¶·μÍ¥¸¸¥ ‚� ��� ¤²Ö ·¥ ²¨§ Í¨¨ j-£μ ¢ ·¨ ´É  ‚�;

• Fi4, i = 1, 2, 3, 4, 5, Å ´ ²¨Î¨¥ ¶¥·¸μ´ ² , μ¡² ¤ ÕÐ¥£μ ¶μ¤·μ¡´Ò³¨ §´ ´¨Ö³¨ μ
¤ ´´μ³ ±μ´±·¥É´μ³ �ˆ��, ¤²Ö ·¥ ²¨§ Í¨¨ j-£μ ¢ ·¨ ´É  ‚�.

�·¨³¥·. ‡´ Î¥´¨Ö ± ¦¤μ£μ ¨§ Ë ±Éμ·μ¢ ¤²Ö · ¸¸³ É·¨¢ ¥³ÒÌ ¢ ·¨ ´Éμ¢ ‚� ¶·¥¤¸É -
¢²¥´Ò ¢ É ¡². 1 (¢ ¸±μ¡± Ì Ê± § ´Ò ´μ·³¨·μ¢ ´´Ò¥ §´ Î¥´¨Ö Ë ±Éμ·μ¢).

’ ¡²¨Í  1. ‡´ Î¥´¨Ö Ë ±Éμ·μ¢ ¤²Ö ¢ ·¨ ´Éμ¢ ‚�

‚ ·¨ ´É ‚� Fi1, Î¥².-‡¢ Fi2, ³²·¤ ·Ê¡. Fi3 Fi4

V1 1,1 (0,9) 4,0 (0,7) 1 (0,0) 1 (1,0)
V2 1,0 (1,0) 6,0 (0,35) 1 (0,0) 0 (0,0)
V3 1,5 (0,5) 2,3 (1,0) 0 (1,0) 1 (1,0)
V4 2,0 (0,0) 7,0 (0,175) 0 (1,0) 1 (1,0)
V5 1,7 (0,3) 8,0 (0,0) 0 (1,0) 0 (0,0)

„²Ö · ¸Î¥É  ±μ³¶²¥±¸´μ£μ ¶μ± § É¥²Ö ¨¸¶μ²Ó§ÊÕÉ¸Ö ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö ±μÔËË¨Í¨-
¥´Éμ¢ §´ Î¨³μ¸É¨ Ë ±Éμ·μ¢: w1 = 0,45, w2 = 0,15, w3 = 0,25, w4 = 0,15, ¶μ²ÊÎ¥´´ÒÌ
¸ ¶μ³μÐÓÕ Ô±¸¶¥·É´ÒÌ μÍ¥´μ±, ¨³¥ÕÐ¨Ì ´¥μ¶·¥¤¥²¥´´Ò° Ì · ±É¥· ¨ μ¶¨¸Ò¢ ¥³ÒÌ ´¥-
Î¥É±¨³¨ ³´μ¦¥¸É¢ ³¨.

‘μ£² ¸´μ Ëμ·³Ê²¥ (3) ¶μ¤¸Î¨ÉÒ¢ ¥³ Î¨¸²μ¢Ò¥ §´ Î¥´¨Ö ¤²Ö ±μ³¶²¥±¸´ÒÌ ¶μ± § É¥²¥°
± ¦¤μ£μ ¢ ·¨ ´É  ‚� �ˆ��:

K1 = 0,9 · 0,45 + 0,7 · 0,15 + 0,0 · 0,25 + 1,0 · 0,15 = 0,66;
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K2 = 1,0 · 0,45 + 0,35 · 0,15 + 0,0 · 0,25 + 0,0 · 0,15 = 0,503;
K3 = 0,5 · 0,45 + 1,0 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,775;
K4 = 0,0 · 0,45 + 0,175 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,426;
K5 = 0,3 · 0,45 + 0,0 · 0,15 + 1,0 · 0,25 + 0,0 · 0,15 = 0,385.

’ ±¨³ μ¡· §μ³, É·¥É¨° ¢ ·¨ ´É, ¶·¥¤Ê¸³ É·¨¢ ÕÐ¨° ¸μ§¤ ´¨¥ ´  ¶²μÐ ¤±¥ �ˆ��
¶Ê´±É  § Ìμ·μ´¥´¨Ö ���, ¸μ §´ Î¨É¥²Ó´Ò³ μÉ·Ò¢μ³ μÉ ¤·Ê£¨Ì ¢ ·¨ ´Éμ¢ Ö¢²Ö¥É¸Ö ¶·¥¤-
¶μÎÉ¨É¥²Ó´Ò³ ¤²Ö ‚� �ˆ��.

2. ���‹ˆ‡ “‘’�‰—ˆ‚�‘’ˆ ‚›���� ‚��ˆ��’� ‚� �ˆ��

‘ Í¥²ÓÕ μ¶·¥¤¥²¥´¨Ö Ê¸Éμ°Î¨¢μ¸É¨ ·¥§Ê²ÓÉ Éμ¢ ¢Ò¡μ·  ¢ ·¨ ´É  ‚�, ¶·¥¤Ê¸³ É·¨¢ -
ÕÐ¥£μ ¸μ§¤ ´¨¥ ´  ¶²μÐ ¤±¥ �ˆ�� ¶Ê´±É  § Ìμ·μ´¥´¨Ö ���, ¢ Ê¸²μ¢¨ÖÌ ´¥μ¶·¥¤¥²¥´-
´μ¸É¨ ´ ·Ö¤Ê ¸ ±μ²¨Î¥¸É¢¥´´μ° μÍ¥´±μ° Ë ±Éμ·μ¢ ´¥μ¡Ìμ¤¨³μ ¢ÒÖ¸´ÖÉÓ μÉ´μ¸¨É¥²Ó´Ò¥
§´ Î¨³μ¸É¨ ¨¸ÉμÎ´¨±μ¢ ´¥μ¶·¥¤¥²¥´´μ¸É¨, ¸¢Ö§ ´´ÒÌ ¸ ¶·¨´ÖÉÒ³¨ ¶·¥¤¶μ²μ¦¥´¨Ö³¨,
¤μ¶ÊÐ¥´¨Ö³¨ ¨ Ô±¸¶¥·É´Ò³¨ μÍ¥´± ³¨. �É´μ¸¨É¥²Ó´ Ö §´ Î¨³μ¸ÉÓ ¨¸ÉμÎ´¨±μ¢ ´¥μ¶·¥-
¤¥²¥´´μ¸É¨, ¢Ìμ¤ÖÐ¨Ì ¢ ¶·μÍ¥¤Ê·Ê ¢Ò¡μ·  ¢ ·¨ ´É  ‚�, ¶·μ¢¥·Ö¥É¸Ö ¸²¥¤ÊÕÐ¨³ μ¡· §μ³
(·¨¸Ê´μ±):

Å ¢ ± Î¥¸É¢¥ ¨¸ÉμÎ´¨±μ¢ ´¥μ¶·¥¤¥²¥´´μ¸É¨ · ¸¸³ É·¨¢ ÕÉ¸Ö §´ Î¥´¨Ö ¶ · ³¥É·μ¢
¶·¨ · ¸Î¥É¥ Ë ±Éμ·μ¢, ¢±²ÕÎ¥´´ÒÌ ¢ ¶·μÍ¥¤Ê·Ê ¢Ò¡μ·  ¢ ·¨ ´É  ‚�;

Å μ¶·¥¤¥²ÖÕÉ¸Ö ¶μ£·¥Ï´μ¸É¨ § ¤ ´¨Ö ¢¸¥Ì ¶ · ³¥É·μ¢ · ¸Î¥Éμ¢ Ë ±Éμ·μ¢, ¢±²ÕÎ¥´-
´ÒÌ ¢ ¶·μÍ¥¤Ê·Ê ¢Ò¡μ·  ¢ ·¨ ´É  ‚� (¶μ£·¥Ï´μ¸É¨ ¨§³¥·¥´¨Ö, ¶·¨´ÖÉÒÌ ¶·¥¤¶μ²μ¦¥´¨°
¨ Ô±¸¶¥·É´ÒÌ μÍ¥´μ±), ¨ ¤¨ ¶ §μ´Ò ¨§³¥´¥´¨Ö ¶ · ³¥É·μ¢;

Å μ¸ÊÐ¥¸É¢²Ö¥É¸Ö ¢Ò¡μ· ¨§ ¢¸¥Ì ¶ · ³¥É·μ¢, ¨¸¶μ²Ó§μ¢ ´´ÒÌ ¤²Ö ±μ²¨Î¥¸É¢¥´´μ°
μÍ¥´±¨ Ë ±Éμ·μ¢, É¥Ì, ¶μ£·¥Ï´μ¸É¨ ±μÉμ·ÒÌ ¢´μ¸ÖÉ μ¶·¥¤¥²ÖÕÐ¨° ¢±² ¤ ¢ ¨Éμ£μ¢ÊÕ
¶μ£·¥Ï´μ¸ÉÓ Ë ±Éμ· ;

Å ¶μ¢Éμ·Ö¥É¸Ö ¶·μÍ¥¤Ê·  ¢Ò¡μ·  ¢ ·¨ ´É  ‚� ¤²Ö £· ´¨Î´ÒÌ ÉμÎ¥± ¤¨ ¶ §μ´  ¨§³¥-
´¥´¨° ± ¦¤μ£μ Ë ±Éμ· .

�Í¥´±  ¤μ¸É ÉμÎ´μ¸É¨ ¶·μ¢¥¤¥´´ÒÌ ¨¸¸²¥¤μ¢ ´¨° ¤²Ö Ê¸É ´μ¢²¥´¨Ö ¶ · ³¥É·μ¢ · ¸-
Î¥Éμ¢ Ë ±Éμ·μ¢ μ¶·¥¤¥²Ö¥É¸Ö ¸²¥¤ÊÕÐ¨³ μ¡· §μ³:

Å ¥¸²¨ ¢ ·¥§Ê²ÓÉ É¥ ¶μ¢Éμ·¥´¨Ö ¶·μÍ¥¤Ê·Ò ¢Ò¡μ·  ¢ ·¨ ´É  ‚� ¤²Ö £· ´¨Î´ÒÌ Éμ-
Î¥± ¤¨ ¶ §μ´  ¨§³¥´¥´¨Ö Ë ±Éμ·  ·¥Ï¥´¨¥ μ¸É ¥É¸Ö ´¥¨§³¥´´Ò³, Éμ ¤ ´´Ò° Ë ±Éμ· ´¥
Ö¢²Ö¥É¸Ö ±·¨É¨Î¥¸±¨³, ¨ ¤ ²Ó´¥°Ï¨¥ ¨¸¸²¥¤μ¢ ´¨Ö ¸ Í¥²ÓÕ ¥£μ ÊÉμÎ´¥´¨Ö ´¥ É·¥¡ÊÕÉ¸Ö;

Å ¥¸²¨ ¢ ·¥§Ê²ÓÉ É¥ ¶μ¢Éμ·¥´¨Ö ¶·μÍ¥¤Ê·Ò ¢Ò¡μ·  ¢ ·¨ ´É  ‚� ¤²Ö £· ´¨Î´ÒÌ ÉμÎ¥±
¤¨ ¶ §μ´  ¨§³¥´¥´¨Ö Ë ±Éμ·  ·¥Ï¥´¨¥ ³¥´Ö¥É¸Ö, Éμ ·¥±μ³¥´¤Ê¥É¸Ö ¶·μ¢¥¸É¨ ¤μ¶μ²´¨-
É¥²Ó´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö ¶μ ¥£μ ÊÉμÎ´¥´¨Õ.

„²Ö ¶·μ¢¥¤¥´¨Ö  ´ ²¨§  Ê¸Éμ°Î¨¢μ¸É¨ · ¸¸³μÉ·¨³ ¸²¥¤ÊÕÐ¨° ¶·¨³¥·.
�·¨ ¨¸¸²¥¤μ¢ ´¨¨ ¢ ·¨ ´Éμ¢ ‚�, ¸¢Ö§ ´´ÒÌ ¸ § Ìμ·μ´¥´¨¥³, ¢¥²¨Î¨´  ¤μ§Ò, ¶μ²Ê-

Î ¥³μ° ´ ¸¥²¥´¨¥³, ¶·μ¦¨¢ ÕÐ¨³ ¢ · °μ´¥ · §³¥Ð¥´¨Ö �ˆ��, μÉ ¢μ§¤¥°¸É¢¨Ö μ¡· -
§ÊÕÐ¥£μ¸Ö �‡��, Ö¢²Ö¥É¸Ö ¢¥¸Ó³  ¢ ¦´μ° ¤²Ö μÍ¥´±¨ §´ Î¥´¨Ö Ë ±Éμ·  ®¸Ê³³ ·´ Ö
±μ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§ ¯. „μ§Ò, ¶μ²ÊÎ¥´´Ò¥ ´ ¸¥²¥´¨¥³ μÉ ¢μ§¤¥°¸É¢¨Ö �‡��,
μÍ¥´¨¢ ÕÉ¸Ö ¶ÊÉ¥³ ¶·μ¢¥¤¥´¨Ö ¶·μ£´μ§´ÒÌ · ¸Î¥Éμ¢ ³¨£· Í¨¨ · ¤¨μ´Ê±²¨¤μ¢ ¨§ ³¥¸É 
¢μ§³μ¦´μ£μ § Ìμ·μ´¥´¨Ö. ˆ§ μ¶ÒÉ  ¶·μ¢¥¤¥´¨Ö ¶·μ£´μ§´ÒÌ · ¸Î¥Éμ¢ ¨§¢¥¸É´μ, ÎÉμ ´ 
±μ´¥Î´Ò° ·¥§Ê²ÓÉ É ´ ¨¡μ²ÓÏ¥¥ ¢²¨Ö´¨¥ μ± §Ò¢ ÕÉ ´¥¸±μ²Ó±μ ¶¥·¢¨Î´ÒÌ ¶ · ³¥É·μ¢,
¨¸¶μ²Ó§Ê¥³ÒÌ ¤²Ö ¶μ¸É·μ¥´¨Ö ³μ¤¥²¨,   ¨³¥´´μ:



80 �¡ ±Ê³μ¢  �. ‘. ¨ ¤·.

�²£μ·¨É³ ¶·μ¢¥¤¥´¨Ö  ´ ²¨§  Ê¸Éμ°Î¨¢μ¸É¨

• Kd ¨´¦ Å ±μÔËË¨Í¨¥´É · ¸¶·¥¤¥²¥´¨Ö · ¤¨μ´Ê±²¨¤  ¢ ³ É¥·¨ ²¥ ¨´¦¥´¥·´μ£μ
¡ ·Ó¥· ;

• Kd ´¥´ Å ±μÔËË¨Í¨¥´É · ¸¶·¥¤¥²¥´¨Ö · ¤¨μ´Ê±²¨¤  ¢ ³ É¥·¨ ²¥ ´¥´ ¸ÒÐ¥´-
´μ° §μ´Ò;

• Kd ¢μ¤ Å ±μÔËË¨Í¨¥´É · ¸¶·¥¤¥²¥´¨Ö · ¤¨μ´Ê±²¨¤  ¢ ³ É¥·¨ ²¥ ¢μ¤μ´μ¸´μ£μ £μ-
·¨§μ´É ;

• n¨´¦ Å ¶μ·¨¸Éμ¸ÉÓ ³ É¥·¨ ²  ¨´¦¥´¥·´μ£μ ¡ ·Ó¥· ;
• n´¥´ Å ¶μ·¨¸Éμ¸ÉÓ ³ É¥·¨ ²  ´¥´ ¸ÒÐ¥´´μ° §μ´Ò.
„ ´´Ò° ¶¥·¥Î¥´Ó ³μ¦¥É ¡ÒÉÓ ¨´Ò³, μ¤´ ±μ ¢ · ³± Ì · ¸¸³ É·¨¢ ¥³μ£μ ¶·¨³¥· 

μ¸É ´μ¢¨³¸Ö ´  Ê± § ´´ÒÌ ¶ · ³¥É· Ì.
�·¨³¥³, ÎÉμ ¢ Ìμ¤¥ ¶·μ¢¥¤¥´´ÒÌ ¨¸¸²¥¤μ¢ ´¨° Ê± § ´´Ò¥ ¶ · ³¥É·Ò ¡Ò²¨ μ¶·¥¤¥-

²¥´Ò ¸ ´¥±μÉμ·Ò³¨ ¶μ£·¥Ï´μ¸ÉÖ³¨. ’ ±¨³ μ¡· §μ³, ¨³¥¥É¸Ö ¤¨ ¶ §μ´ ¨§³¥´¥´¨Ö ± ¦-
¤μ£μ ¶ · ³¥É· , ¢²¨ÖÕÐ¥£μ ´  ¤¨ ¶ §μ´ ¨§³¥´¥´¨Ö Ë ±Éμ· . ‘μ£² ¸´μ ¶·¥¤² £ ¥³μ³Ê
 ²£μ·¨É³Ê ¢´ Î ²¥ ¶·μ¢¥¤¥³ ¶·μ£´μ§´Ò° · ¸Î¥É ¸ ³¨´¨³ ²Ó´Ò³ §´ Î¥´¨¥³ μ¤´μ£μ ¨§
¶ · ³¥É·μ¢, ´ ¶·¨³¥· Kd ¨´¦, μ¸É ¢²ÖÖ ¤·Ê£¨¥ ¶ · ³¥É·Ò ´¥¨§³¥´´Ò³¨. ‡ É¥³ É ±¨³
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’ ¡²¨Í  2. Šμ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§ , ¶μ²ÊÎ¥´´ Ö ¤²Ö ¢ ·¨ ´Éμ¢ ‚�

‚ ·¨ ´É ‚� ” ±Éμ· Fi1 ‡´ Î¥´¨¥, Î¥².-‡¢

V1 F11 1,1
V2 F21 1,0
V3 F31 1,2
V4 F41 1,85
V5 F51 1,55

’ ¡²¨Í  3. �¥§· §³¥·´Ò¥ (´μ·³ ²¨§μ¢ ´´Ò¥) §´ Î¥´¨Ö Ë ±Éμ·μ¢

‚ ·¨ ´É ‚�
” ±Éμ·

F ´
i1 F ´

i2 F ´
i3 F ´

i4

V1 0,8824 0,700 0,0 1,0
V2 1,0000 0,350 0,0 0,0
V3 0,7647 1,000 1,0 1,0
V4 0,0000 0,175 1,0 1,0
V5 0,3529 0,000 1,0 0,0

¦¥ μ¡· §μ³ · ¸¸Î¨É ¥³ ¶μ²ÊÎ¥´´ÊÕ ¶·μ£´μ§´ÊÕ ¤μ§Ê, ¨¸¶μ²Ó§ÊÖ ³ ±¸¨³ ²Ó´μ¥ §´ Î¥´¨¥
Kd ¨´¦. ‚ ·¥§Ê²ÓÉ É¥ ¶μ²ÊÎ¨³ ¤¨ ¶ §μ´ ¨§³¥´¥´¨Ö Ë ±Éμ·  ®±μ²²¥±É¨¢´ Ö ÔËË¥±É¨¢-
´ Ö ¤μ§ ¯.

�μ¸²¥ ÔÉμ£μ ¸ ¶μ²ÊÎ¥´´Ò³¨ ´μ¢Ò³¨ §´ Î¥´¨Ö³¨ ¤μ§ ´¥μ¡Ìμ¤¨³μ ¶μ¢Éμ·´μ ¶·μ¢¥¸É¨
μÍ¥´±Ê ¢ ·¨ ´Éμ¢ ‚�. …¸²¨ ¶·¨ ÔÉμ³ ¢Ò¡· ´´Ò° ¢ ·¨ ´É ‚� μ¸É ²¸Ö ´¥¨§³¥´´Ò³, Éμ ¤¥-
² ¥É¸Ö ¢Ò¢μ¤ μ ¤μ¸É ÉμÎ´μ¸É¨ ¨¸¸²¥¤μ¢ ´¨° ¤²Ö ¤ ´´μ£μ Ë ±Éμ·  ¨ Ê¸Éμ°Î¨¢μ¸É¨ ¢Ò¡μ· 
¢ ·¨ ´É  ‚�. …¸²¨ ¶·¥¤¢ ·¨É¥²Ó´μ ¢Ò¡· ´´Ò° ¢ ·¨ ´É ‚� ¨§³¥´¨²¸Ö, Éμ ¸²¥¤Ê¥É ¶·μ-
¤μ²¦¨ÉÓ ¨¸¸²¥¤μ¢ ´¨Ö ¤²Ö ¶μ²ÊÎ¥´¨Ö É ±μ£μ ¤¨ ¶ §μ´  §´ Î¥´¨° Ë ±Éμ· , ¶·¨ ±μÉμ·μ³
¢ ·¨ ´É ‚� ³¥´ÖÉÓ¸Ö ´¥ ¡Ê¤¥É ¢μ ¢¸¥³ ¤¨ ¶ §μ´¥ ¨§³¥´¥´¨Ö Ë ±Éμ·  (¸³. ·¨¸Ê´μ±).

�·¨³¥· · ¸Î¥É  Ê¸Éμ°Î¨¢μ¸É¨. � ¸¸³μÉ·¨³ ¡μ²¥¥ ¶μ¤·μ¡´μ  ´ ²¨§ Ê¸Éμ°Î¨¢μ¸É¨
¸μ£² ¸´μ ¶·¥¤²μ¦¥´´μ³Ê  ²£μ·¨É³Ê ¤²Ö ¶·¨³¥· , ¶·¨¢¥¤¥´´μ£μ ¢ · §¤. 1.

� ¸¸³μÉ·¨³, ± ± ¨§³¥´¨É¸Ö ¢ ·¨ ´É ‚� ¢ ¸²ÊÎ ¥, ¥¸²¨ ¢¥²¨Î¨´  Kd ¨´¦ ¡Ê¤¥É ¨³¥ÉÓ
³¨´¨³ ²Ó´μ¥ ¨ ³ ±¸¨³ ²Ó´μ¥ §´ Î¥´¨Ö ¢ ¨¸¸²¥¤μ¢ ´´μ³ ¤¨ ¶ §μ´¥. „μ¶Ê¸É¨³, ÎÉμ ¶·¨
³ ±¸¨³ ²Ó´μ³ Kd ¨´¦ ¢¥²¨Î¨´  ¤μ¶μ²´¨É¥²Ó´μ° ±μ²²¥±É¨¢´μ° ¤μ§Ò §  ¸Î¥É ¤μ²£μ¢·¥³¥´-
´μ£μ ¢μ§¤¥°¸É¢¨Ö § Ìμ·μ´¥´¨Ö ¤²Ö ¢ ·¨ ´É  V3 (®§ Ìμ·μ´¥´¨¥¯) ¸´¨§¨² ¸Ó ´  0,3 Î¥².-‡¢,
¤²Ö ¢ ·¨ ´Éμ¢ V4 ¨ V5 ¸ Î ¸É¨Î´Ò³ § Ìμ·μ´¥´¨¥³ Å ´  0,15 Î¥².-‡¢ (É ¡². 2).

�¸É ²Ó´Ò¥ Ë ±Éμ·Ò μ¸É ÕÉ¸Ö ´¥¨§³¥´´Ò³¨.
�·μ¢μ¤Ö · ¸Î¥ÉÒ, ¶μ²ÊÎ¨³ ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö ¤²Ö ´μ·³ ²¨§μ¢ ´´ÒÌ Ë ±Éμ·μ¢

(É ¡². 3).
�·¥¤¶μ² £ Ö, ÎÉμ ¶·¥¤¶μÎÉ¥´¨Ö μ¸É ÕÉ¸Ö É¥³¨ ¦¥ ¨ ¢¥¸μ¢Ò¥ ±μÔËË¨Í¨¥´ÉÒ ´¥ ³¥´Ö-

ÕÉ¸Ö, · ¸¸Î¨ÉÒ¢ ¥³ ±μ³¶²¥±¸´Ò¥ ¶μ± § É¥²¨ ¤²Ö · §²¨Î´ÒÌ ¢ ·¨ ´Éμ¢ ‚�:

K1 = 0,8824 · 0,45 + 0,7 · 0,15 + 0,0 · 0,25 + 1,0 · 0,15 = 0,652;
K2 = 1,0 · 0,45 + 0,35 · 0,15 + 0,0 · 0,25 + 0,0 · 0,15 = 0,653;
K3 = 0,7647 · 0,45 + 1,0 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,894;
K4 = 0,0 · 0,45 + 0,175 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,426;
K5 = 0,3529 · 0,45 + 0,0 · 0,15 + 1,0 · 0,25 + 0,0 · 0,15 = 0,409.
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’ ¡²¨Í  4. Šμ²²¥±É¨¢´ Ö ÔËË¥±É¨¢´ Ö ¤μ§ , ¶μ²ÊÎ¥´´ Ö ¤²Ö j-£μ ¢ ·¨ ´É  ‚�

‚ ·¨ ´É ‚� ” ±Éμ· Fi1 ‡´ Î¥´¨¥, Î¥².-‡¢

V1 F11 1,1
V2 F21 1,0
V3 F31 2,0
V4 F41 2,2
V5 F51 1,9

’ ¡²¨Í  5. �¥§· §³¥·´Ò¥ (´μ·³ ²¨§μ¢ ´´Ò¥) §´ Î¥´¨Ö Ë ±Éμ·μ¢

‚ ·¨ ´É ‚�
” ±Éμ·

F ´
i1 F ´

i2 F ´
i3 F ´

i4

V1 0,917 0,700 0,0 1,0
V2 1,000 0,350 0,0 0,0
V3 0,167 1,000 1,0 1,0
V4 0,000 0,175 1,0 1,0
V5 0,250 0,000 1,0 0,0

‚ ·¨ ´É ‚� ®§ Ìμ·μ´¥´¨¥¯ μ¸É ²¸Ö ¶·¥¤¶μÎÉ¨É¥²Ó´Ò³.
’¥¶¥·Ó · ¸¸³μÉ·¨³, ± ± ¨§³¥´ÖÉ¸Ö ¶·¨μ·¨É¥ÉÒ, ¥¸²¨ ¤²Ö · ¸Î¥Éμ¢ ¢§ÖÉÓ ³¨´¨³ ²Ó´μ¥

§´ Î¥´¨¥ ¶ · ³¥É·  Kd ¨´¦ ¨§ ¤¨ ¶ §μ´  ¥£μ ¨§³¥´¥´¨Ö.
„μ¶Ê¸É¨³, ÎÉμ ¤μ¶μ²´¨É¥²Ó´μ ¶μ²ÊÎ¥´´ Ö ±μ²²¥±É¨¢´ Ö ¤μ§  ¤²Ö ¢ ·¨ ´É  f3 ®§ Ìμ-

·μ´¥´¨¥¯ Ê¢¥²¨Î¨É¸Ö ¶μ ¸· ¢´¥´¨Õ ¸μ ¸·¥¤´¨³ §´ Î¥´¨¥³ ´  0,5 Î¥².-‡¢, ¤²Ö ¢ ·¨ ´Éμ¢
f4 ¨ f5 ¸ Î ¸É¨Î´Ò³ § Ìμ·μ´¥´¨¥³ Å ¤μ 0,2 Î¥².-‡¢ (É ¡². 4).

�¸É ²Ó´Ò¥ Ë ±Éμ·Ò, ¢ Éμ³ Î¨¸²¥ ¨ Ë ±Éμ·Ò ¶μ ±μ²²¥±É¨¢´μ° ÔËË¥±É¨¢´μ° ¤μ§¥, ¤²Ö
¤·Ê£¨Ì ¢ ·¨ ´Éμ¢ ‚� μ¸É ÕÉ¸Ö ´¥¨§³¥´´Ò³¨.

�·μ¢μ¤Ö  ´ ²μ£¨Î´Ò¥ · ¸Î¥ÉÒ, ¶μ²ÊÎ¨³ ¸²¥¤ÊÕÐ¨¥ §´ Î¥´¨Ö ¤²Ö ´μ·³ ²¨§μ¢ ´´ÒÌ
Ë ±Éμ·μ¢ (É ¡². 5).

�·¥¤¶μ² £ Ö, ÎÉμ ¶·¥¤¶μÎÉ¥´¨Ö μ¸É ÕÉ¸Ö É¥ ¦¥ ¨ ¢¥¸μ¢Ò¥ ±μÔËË¨Í¨¥´ÉÒ ´¥ ³¥´ÖÕÉ¸Ö,
· ¸¸Î¨ÉÒ¢ ¥³ ±μ³¶²¥±¸´Ò¥ ¶μ± § É¥²¨ ¤²Ö · §²¨Î´ÒÌ ¢ ·¨ ´Éμ¢ ‚�:

K1 = 0,917 · 0,45 + 0,7 · 0,15 + 0,0 · 0,25 + 1,0 · 0,15 = 0,668;

K2 = 1,0 · 0,45 + 0,35 · 0,15 + 0,0 · 0,25 + 0,0 · 0,15 = 0,482;

K3 = 0,167 · 0,45 + 1,0 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,625;

K4 = 0,0 · 0,45 + 0,175 · 0,15 + 1,0 · 0,25 + 1,0 · 0,15 = 0,426;

K5 = 0,261 · 0,45 + 0,0 · 0,15 + 1,0 · 0,25 + 0,0 · 0,15 = 0,367.

‚ ·¨ ´É ‚� ®§ Ìμ·μ´¥´¨¥¯ ¶¥·¥¸É ² ¡ÒÉÓ ¶·¥¤¶μÎÉ¨É¥²Ó´Ò³, ´ ¨¡μ²¥¥ ¶·¥¤¶μÎÉ¨-
É¥²Ó´Ò³ μ± § ²¸Ö ¢ ·¨ ´É ‚� ®μÉ²μ¦¥´´ Ö ²¨±¢¨¤ Í¨Ö¯.

�μ ·¥§Ê²ÓÉ É ³ ¶·μ¢¥¤¥´´μ£μ  ´ ²¨§  ³μ¦´μ ¸¤¥² ÉÓ ¢Ò¢μ¤ μ ´¥¤μ¸É ÉμÎ´μ¸É¨ ¨¸-
¸²¥¤μ¢ ´¨° ¶ · ³¥É·  Kd ¨´¦ ¶·¨ ¶·μ¢¥¤¥´¨¨ μÍ¥´±¨ ¤μ²£μ¢·¥³¥´´μ° ¡¥§μ¶ ¸´μ¸É¨ ¤²Ö
· ¸Î¥É  Ë ±Éμ·  ±μ²²¥±É¨¢´μ° ÔËË¥±É¨¢´μ° ¤μ§Ò, ´¥μ¡Ìμ¤¨³μ¸É¨ ÊÉμÎ´¥´¨Ö (¸Ê¦¥´¨Ö)
£· ´¨Í ¥£μ ¢μ§³μ¦´ÒÌ ¨§³¥´¥´¨° ¨, ± ± ¸²¥¤¸É¢¨¥, μ ´¥¤μ¸É ÉμÎ´μ¸É¨ μ¡μ¸´μ¢ ´¨Ö ¢Ò-
¡· ´´μ£μ ¢ ·¨ ´É  ‚� �ˆ��.
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‚ ¸É ÉÓ¥ ¶·¥¤²μ¦¥´  ¸Ì¥³   ´ ²¨§  ´¥μ¶·¥¤¥²¥´´μ¸É¥° ¢ ´ Ìμ¦¤¥´¨¨ Î¨¸²μ¢ÒÌ §´ Î¥-
´¨° Ë ±Éμ·μ¢, ¢²¨ÖÕÐ¨Ì ´  μ¡μ¸´μ¢ ´¨¥ ¢Ò¡μ·  ¢ ·¨ ´É  ‚� �ˆ��. �¶¨¸ ´  ²£μ·¨É³
¨¸¸²¥¤μ¢ ´¨Ö Ê¸Éμ°Î¨¢μ¸É¨ ¢Ò¡μ·  ¢ ·¨ ´É  ‚� �ˆ�� ¢ § ¢¨¸¨³μ¸É¨ μÉ ¨§³¥´¥´¨° §´ -
Î¥´¨° Ë ±Éμ·μ¢ ¤²Ö · ¸¸³ É·¨¢ ¥³μ£μ �ˆ��. ˆ§ÊÎ¥´Ò ¶ÖÉÓ ¢μ§³μ¦´ÒÌ ¢ ·¨ ´Éμ¢ ‚�
�ˆ�� ¨ Î¥ÉÒ·¥ μ¸´μ¢´Ò¥ Ë ±Éμ· , ±μÉμ·Ò¥ ¢²¨ÖÕÉ ´  ‚� �ˆ��. �·¥¤¸É ¢²¥´Ò Î¨-
¸²¥´´Ò¥ ¶·¨³¥·Ò, ·¥ ²¨§ÊÕÐ¨¥ ¶·¥¤²μ¦¥´´ÊÕ ¸Ì¥³Ê · ¸Î¥É  ±μ³¶²¥±¸´ÒÌ ¶μ± § É¥²¥°,
μ¶·¥¤¥²ÖÕÐ¨Ì ¶·¥¤¶μÎÉ¨É¥²Ó´Ò¥ ¢ ·¨ ´ÉÒ ‚� �ˆ��. �·μ¢¥¤¥´´Ò° Î¨¸²¥´´Ò°  ´ ²¨§
Ê¸Éμ°Î¨¢μ¸É¨ ¢Ò¡μ·  ¢ ·¨ ´É  ‚� · ¸¸³ É·¨¢ ¥³μ£μ �ˆ�� ¢ Ê¸²μ¢¨ÖÌ ´¥μ¶·¥¤¥²¥´-
´μ¸É¨ §´ Î¥´¨° μ¸´μ¢´μ£μ Ë ±Éμ·  Å ®ÔËË¥±É¨¢´μ° ¤μ§Ò μ¡²ÊÎ¥´¨Ö¯ Å ¶μ± § ², ÎÉμ
¶·¥¤¶μÎÉ¨É¥²Ó´Ò° ‚� �ˆ�� § ¢¨¸¨É μÉ ¨§³¥´¥´¨Ö ÔÉμ£μ Ë ±Éμ·  ¢ § ¤ ´´ÒÌ ¶·¥¤¥² Ì
¥£μ ¢μ§³μ¦´ÒÌ ¨§³¥´¥´¨° ¨, ¸²¥¤μ¢ É¥²Ó´μ, ´¥μ¡Ìμ¤¨³Ò ¤μ¶μ²´¨É¥²Ó´Ò¥ ¨¸¸²¥¤μ¢ ´¨Ö
¶μ ÊÉμÎ´¥´¨Õ ¢μ§³μ¦´ÒÌ §´ Î¥´¨° Ë ±Éμ· .

‘�ˆ‘�Š ‹ˆ’…��’“�›
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