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a ˆ´¸É¨ÉÊÉ £¥µ²µ£¨¨ Š ·¥²Ó¸±µ£µ ´ ÊÎ´µ£µ Í¥´É·  ���, �¥É·µ§ ¢µ¤¸±
¡ �¡Ñ¥¤¨´¥´´Ò° ¨´¸É¨ÉÊÉ Ö¤¥·´ÒÌ ¨¸¸²¥¤µ¢ ´¨°, „Ê¡´ 

Œ¥Éµ¤ ³ ±¸¨³Ê³  Ô´É·µ¶¨¨ (ŒŒ�) ¶·¨³¥´¥´ ¤²Ö ´ Ìµ¦¤¥´¨Ö ËÊ´±Í¨° · ¸¶·¥¤¥²¥´¨Ö Ë¨§¨Î¥-
¸±¨Ì ¢¥²¨Î¨´. ŒŒ� ¥¸É¥¸É¢¥´´Ò³ µ¡· §µ³ ¸µÎ¥É ¥É É·¥¡µ¢ ´¨¥ ³ ±¸¨³ ²Ó´µ° Ô´É·µ¶¨¨, ¸¢µ°¸É¢ 
¸¨¸É¥³Ò ¨ Ê¸²µ¢¨Ö ¸¢Ö§¨ ¢ ¢¨¤¥ µ£· ´¨Î¥´¨°, ´ ±² ¤Ò¢ ¥³ÒÌ ´  ¸¨¸É¥³Ê. �Éµ ¶µ§¢µ²Ö¥É ¶·¨³¥´ÖÉÓ
¥£µ ¤²Ö ¸É É¨¸É¨Î¥¸±µ£µ µ¶¨¸ ´¨Ö § ±·ÒÉÒÌ ¨ µÉ±·ÒÉÒÌ ¸¨¸É¥³. � ¸¸³µÉ·¥´Ò ¶·¨³¥·Ò, ¢ ±µÉµ·ÒÌ
ŒŒ� ¨¸¶µ²Ó§µ¢ ´ ¶·¨ µ¶¨¸ ´¨¨ · ¢´µ¢¥¸´ÒÌ ¨ ´¥· ¢´µ¢¥¸´ÒÌ ¸µ¸ÉµÖ´¨°,   É ±¦¥ ¸É Í¨µ´ ·´ÒÌ
¸µ¸ÉµÖ´¨°, ¤ ²¥±¨Ì µÉ É¥·³µ¤¨´ ³¨Î¥¸±µ£µ · ¢´µ¢¥¸¨Ö.

The maximum entropy technique (MENT) is applied for searching the distribution functions of the
physical values. MENT takes into consideration the demand of maximum entropy the characteristics of
system and the connection conditions, naturally. It is allowed to apply MENT for statistical description
of the closed and the open systems. The examples in which MENT had been used for the description
of the equilibrium and nonequilibrium states and the states far from the thermodynamical equilibrium
are considered.

‘É É¨¸É¨Î¥¸±¨¥ Ì · ±É¥·¨¸É¨±¨ Ï¨·µ±µ ¨¸¶µ²Ó§ÊÕÉ ¶·¨  ´ ²¨§¥ ¤ ´´ÒÌ Ô±¸¶¥·¨³¥´-
Éµ¢ Ë¨§¨±¨ ¢Ò¸µ±¨Ì Ô´¥·£¨° [1]. �¤´¨³ ¨§ ¶·µ¸ÉÒÌ ¶·¨¥³µ¢  ´ ²¨§  Ö¢²Ö¥É¸Ö µÍ¥´± 
Ô´É·µ¶¨¨ ¶·µ¤Ê±Éµ¢ Ö¤¥·´µ° ·¥ ±Í¨¨ Å ¶ · ³¥É· , ÎÊ¢¸É¢¨É¥²Ó´µ£µ ± ¶¥·¥Ìµ¤Ê ¶µ·Ö¤µ±Ä
¡¥¸¶µ·Ö¤µ±, ´¥¸ÊÐ¥£µ ¨´Ëµ·³ Í¨Õ µ¡ µ¡· §µ¢ ´¨¨ ¢ Ìµ¤¥ ·¥ ±Í¨¨ Ê¶µ·Ö¤µÎ¥´´ÒÌ ¸¨-
¸É¥³ [2].

ˆ¸¶µ²Ó§µ¢ ´¨¥ ¶µ´ÖÉ¨Ö Ô´É·µ¶¨¨ ¢ ³ É¥³ É¨±¥ ¶µ§¢µ²¨²µ ¶µ²ÊÎ¨ÉÓ ·Ö¤ §´ Î¨³ÒÌ
·¥§Ê²ÓÉ Éµ¢. ’ ±, ¢ É¥µ·¨¨ µÍ¥´¨¢ ´¨Ö ¶ÊÉ¥³ ³ ±¸¨³¨§ Í¨¨ Ô´É·µ¶¨¨ Ê¸É ´µ¢²¥´Ò ·µ-
¡ ¸É´µ¸ÉÓ µÍ¥´µ±, ¤µ¸É¨¦¥´¨¥ ¤¨¸¶¥·¸¨Ö³¨ ´¨¦´¥° £· ´¨ÍÒ ¢ ´¥· ¢¥´¸É¢¥ � µÄŠ· ³¥· 
¨ ¤p. [3]. �´É·µ¶¨°´Ò¥ ³¥Éµ¤Ò ¸ Ê¸¶¥Ìµ³ ¶·¨³¥´ÖÕÉ ¶·¨ ³µ¤¥²¨·µ¢ ´¨¨ ¸¨¸É¥³ ¸
¡µ²ÓÏ¨³ Î¨¸²µ³ · ¢´µ¢¥·µÖÉ´ÒÌ ¸µ¸ÉµÖ´¨° [4]. �·¨³¥·µ³ É ±µ£µ ¶µ¤Ìµ¤  Ö¢²Ö¥É¸Ö ¨¸-
¸²¥¤µ¢ ´¨¥ ¤¨´ ³¨Î¥¸±µ° ¸¨³³¥É·¨¨ ¨ ¢´ÊÉ·¥´´¥£µ Ì µ¸  ¢ ³µ¤¥²ÖÌ ¢§ ¨³µ¤¥°¸É¢ÊÕÐ¨Ì
¡µ§µ´µ¢ [5, 6], ¶·µ¢¥¤¥´´µ¥ ¸ ¶µ³µÐÓÕ ³¥Éµ¤  ³ ±¸¨³Ê³  Ô´É·µ¶¨¨ (ŒŒ�) [7].

ŒŒ� Ö¢²Ö¥É¸Ö ÔËË¥±É¨¢´Ò³ ¸·¥¤¸É¢µ³ ·¥Ï¥´¨Ö µ¡· É´ÒÌ § ¤ Î [8]. …£µ ¶·¨³¥´¥´¨¥
± ¸É É¨¸É¨Î¥¸±¨³ ¶·µ¡²¥³ ³ ¶¥·¸¶¥±É¨¢´µ ¨  ±ÉÊ ²Ó´µ. �¤´ ±µ ¶·¥¤¸É ¢²Ö¥É¸Ö µ¡µ¸´µ-
¢ ´´µ° ¶·µ¢¥·±  ŒŒ� ¤²Ö ³µ¤¥²¥°, Ìµ·µÏµ  ¶·µ¡¨·µ¢ ´´ÒÌ ¢ ¶² ´¥ ¸É É¨¸É¨Î¥¸±µ£µ
µ¶¨¸ ´¨Ö. ‚ ¤ ´´µ° · ¡µÉ¥ ¶·¨³¥´¨³µ¸ÉÓ ŒŒ� ¶·µ¤¥³µ´¸É·¨·µ¢ ´  ¶·¨ µ¶¨¸ ´¨¨
· ¢´µ¢¥¸´ÒÌ ¨ ´¥· ¢´µ¢¥¸´ÒÌ ¸µ¸ÉµÖ´¨° ¸¨¸É¥³.

–¥²ÓÕ ¸É É¨¸É¨Î¥¸±µ£µ µ¶¨¸ ´¨Ö ¸¨¸É¥³Ò Ö¢²Ö¥É¸Ö µÍ¥´¨¢ ´¨¥ ËÊ´±Í¨° · ¸¶·¥¤¥²¥-
´¨Ö Ë¨§¨Î¥¸±¨Ì ¢¥²¨Î¨´, ¶·¥¤¸É ¢²¥´´ÒÌ ¢ ·¥§Ê²ÓÉ É Ì ´ ¡²Õ¤¥´¨Ö ¨´É¥£· ²Ó´Ò³ µ¡· -
§µ³. …¸²¨ É ±µ¥ µÍ¥´¨¢ ´¨¥ ¢¥¤ÊÉ Éµ²Ó±µ ´  µ¸´µ¢¥ ¤ ´´ÒÌ ´ ¡²Õ¤¥´¨Ö µ ¸¨¸É¥³¥, Éµ ¸
³ É¥³ É¨Î¥¸±µ° ÉµÎ±¨ §·¥´¨Ö ¨³¥¥É ³¥¸Éµ ´¥±µ··¥±É´ Ö µ¡· É´ Ö § ¤ Î , ¢ ±µÉµ·µ° ´¥
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¢Ò¶µ²´¥´Ò É·¥¡µ¢ ´¨Ö ¸ÊÐ¥¸É¢µ¢ ´¨Ö, ¥¤¨´¸É¢¥´´µ¸É¨ ¨ Ê¸Éµ°Î¨¢µ¸É¨ ·¥Ï¥´¨Ö. “¸²µ-
¢¨¥ ³ ±¸¨³ ²Ó´µ° Ô´É·µ¶¨¨ ¶µ§¢µ²Ö¥É Ê¤µ¢²¥É¢µ·¨ÉÓ ÔÉ¨³ É·¥¡µ¢ ´¨Ö³  ¢Éµ³ É¨Î¥¸±¨.
ˆ§ ¢¸¥Ì ·¥Ï¥´¨° § ¤ Î¨ µÉ¡¨· ¥É¸Ö ¥¤¨´¸É¢¥´´µ¥, ¨³¥ÕÐ¥¥ ³ ±¸¨³ ²Ó´ÊÕ Ô´É·µ¶¨Õ,
Ö¢²ÖÕÐ¥¥¸Ö ´ ¨¡µ²¥¥ ¢¥·µÖÉ´Ò³,   ¶µÉµ³Ê ¨ ´ ¨¡µ²¥¥ Ê¸Éµ°Î¨¢Ò³. �µ²ÊÎ ¥³µ¥ ·¥Ï¥-
´¨¥ µ± §Ò¢ ¥É¸Ö § ¢¥¤µ³µ ¶µ²µ¦¨É¥²Ó´Ò³ ¢ ¸¨²Ê Ô±¸¶µ´¥´Í¨ ²Ó´µ° Ëµ·³Ò ŒŒ�-µÍ¥´±¨
¨ Ê¤µ¢²¥É¢µ·Ö¥É µ¤´µ³Ê ¨§ µ¸´µ¢´ÒÌ ¸¢µ°¸É¢ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö Å ´¥µÉ·¨Í É¥²Ó-
´µ¸É¨. „·Ê£¨¥ ¸¢µ°¸É¢  ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö, ´ ¶·¨³¥· ´µ·³¨·µ¢±  ¢ ŒŒ�, ³µ£ÊÉ
¡ÒÉÓ § ¤ ´Ò ¢ ¢¨¤¥ ¤µ¶µ²´¨É¥²Ó´ÒÌ µ£· ´¨Î¥´¨°.

’¥µ·¨Ö ŒŒ� µ¸´µ¢ ´  ´  ¢Éµ·µ³ § ±µ´¥ É¥·³µ¤¨´ ³¨±¨, Ì · ±É¥·¨§ÊÕÐ¥³ ¸µ¸ÉµÖ-
´¨¥ É¥·³µ¤¨´ ³¨Î¥¸±µ£µ · ¢´µ¢¥¸¨Ö § ±·ÒÉµ° ¸¨¸É¥³Ò ³ ±¸¨³ ²Ó´µ° Ô´É·µ¶¨¥°. �¡µ¡-
Ð¥´¨¥ ÔÉµ£µ ¶·¨´Í¨¶  ´  µÉ±·ÒÉÒ¥ ¸¨¸É¥³Ò ¸¢µ¤¨É¸Ö ± ÊÉ¢¥·¦¤¥´¨Õ, ÎÉµ ³ ±¸¨³ ²Ó´µ°
Ö¢²Ö¥É¸Ö Ô´É·µ¶¨Ö, ¢Ò¤¥²Ö¥³ Ö ¢µ ¢´ÊÉ·¥´´¨Ì ¤¨¸¸¨¶ É¨¢´ÒÌ ¶·µÍ¥¸¸ Ì [9]. ’·¥¡µ¢ ´¨¥
³ ±¸¨³ ²Ó´µ° Ô´É·µ¶¨¨, ¸¢µ°¸É¢  ¸¨¸É¥³Ò ¨ Ê¸²µ¢¨Ö ¸¢Ö§¨ ¢ ¢¨¤¥ ´ ±² ¤Ò¢ ¥³ÒÌ ´  ¸¨-
¸É¥³Ê µ£· ´¨Î¥´¨° ¸µÎ¥É ÕÉ¸Ö ¢ ŒŒ� ¥¸É¥¸É¢¥´´Ò³ µ¡· §µ³, ÎÉµ ¶µ§¢µ²Ö¥É ¶·¨³¥´¨ÉÓ
¥£µ ¤²Ö ¸É É¨¸É¨Î¥¸±µ£µ µ¶¨¸ ´¨Ö · ¢´µ¢¥¸´ÒÌ ¨ ´¥· ¢´µ¢¥¸´ÒÌ ¸µ¸ÉµÖ´¨° µÉ±·ÒÉÒÌ ¨
§ ±·ÒÉÒÌ ¸¨¸É¥³.

Œ É¥³ É¨Î¥¸±ÊÕ ¸É·Ê±ÉÊ·Ê Ô´É·µ¶¨°´µ£µ ËÊ´±Í¨µ´ ²  ¸¢Ö§Ò¢ ÕÉ ¸ É¨¶µ³ ±¢ ´Éµ¢µ°
¸É É¨¸É¨±¨ Ë¨§¨Î¥¸±µ£µ ´µ¸¨É¥²Ö ¤ ´´ÒÌ ¨ ¸É¥¶¥´ÓÕ § ¶µ²´¥´¨Ö ±¢ ´Éµ¢ÒÌ ¸É¥¶¥´¥°
¸¢µ¡µ¤Ò [8]. „²Ö Ë¥·³¨µ´µ¢ ¨ ¡µ§µ´µ¢ ¸ ´¨§±µ° ¢¥·µÖÉ´µ¸ÉÓÕ § ¶µ²´¥´¨Ö Ô´¥·£¥-
É¨Î¥¸±¨Ì Ê·µ¢´¥° Å ËµÉµ´µ¢ ´¥±µ£¥·¥´É´µ£µ Ô²¥±É·µ³ £´¨É´µ£µ ¨§²ÊÎ¥´¨Ö,  ¤·µ´µ¢,
γ-±¢ ´Éµ¢ Å ¨¸¶µ²Ó§ÊÕÉ Ô´É·µ¶¨°´Ò° ËÊ´±Í¨µ´ ²

H = −
N∑

ξ=1

f{ξ} ln f(ξ), (1)

£¤¥ f(ξ) Å µÍ¥´±  ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö; ξ Å ´¥§ ¢¨¸¨³ Ö ¶¥·¥³¥´´ Ö. ‚ ¸²ÊÎ ÖÌ,
±µ£¤  ¢¥·µÖÉ´µ¸ÉÓ § ¶µ²´¥´¨Ö Ô´¥·£¥É¨Î¥¸±¨Ì Ê·µ¢´¥° ¢Ò¸µ± , Ëµ·³Ê ËÊ´±Í¨µ´ ²  ¢Ò-
¡¨· ÕÉ ¨´µ°

H = −
N∑

ξ=1

ln f(ξ), (2)

± ±, ´ ¶·¨³¥·, ¢ § ¤ Î Ì · ¤¨µ ¸É·µ´µ³¨¨ ¨²¨ ¸¶¥±É· ²Ó´µ£µ  ´ ²¨§  [10]. ŒÒ ¡Ê¤¥³
¨¸¶µ²Ó§µ¢ ÉÓ ´ ¨¡µ²¥¥ · ¸¶·µ¸É· ´¥´´ÊÕ Ëµ·³Ê Ô´É·µ¶¨°´µ£µ ËÊ´±Í¨µ´ ²  (1), ¸µµÉ-
¢¥É¸É¢ÊÕÐÊÕ µ¡Ð¥¶·¨´ÖÉµ³Ê ¶µ´ÖÉ¨Õ Ô´É·µ¶¨¨ ³ É¥³ É¨Î¥¸±µ° [3].

1. ��‘��…„…‹…�ˆ… ��‹œ–Œ���

� °¤¥³ ¸ ¶µ³µÐÓÕ ŒŒ� · ¸¶·¥¤¥²¥´¨¥ N Î ¸É¨Í ¶µ m Ê·µ¢´Ö³ Ô´¥·£¨¨ Ei, ¨³¥Õ-
Ð¥¥ ³ ±¸¨³ ²Ó´ÊÕ Ô´É·µ¶¨Õ, ¶·¨ ¸µÌ· ´¥´¨¨ ¶µ²´µ° Ô´¥·£¨¨ E ¨ Î¨¸²  Î ¸É¨Í N :

m∑
i=1

niEi = E,

m∑
i=1

ni = N. (3)
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‡ ¤ ÎÊ µ¶·¥¤¥²¥´¨Ö ¢¥·µÖÉ´µ¸É¨ fi = ni/N ´ Ìµ¦¤¥´¨Ö Î ¸É¨ÍÒ ´  Ê·µ¢´¥ Ei ¸Ëµ·³Ê-
²¨·Ê¥³ ± ± ¢ ·¨ Í¨µ´´ÊÕ § ¤ ÎÊ ´  Ê¸²µ¢´Ò° Ô±¸É·¥³Ê³ ¸ ³´µ¦¨É¥²Ö³¨ ‹ £· ´¦  λ ¨
µ ¢ Ëµ·³¥

−
m∑

i=1

fi ln fi + λ

(
E/N −

m∑
i=1

fiEi

)
+ µ

(
1 −

m∑
i=1

fi

)
→ max . (4)

�·¨· ¢´Ö¢ ¶¥·¢ÊÕ ¢ ·¨ Í¨Õ ËÊ´±Í¨µ´ ²  (4) ¶µ fi ´Ê²Õ, ¶µ²ÊÎ¨³ ¸µµÉ´µÏ¥´¨¥

− ln fi − 1 − µ − λEi = 0, (5)

±µÉµ·µ¥ ¤ ¥É ¤²Ö ¢¥·µÖÉ´µ¸É¨ fi ¢Ò· ¦¥´¨¥

fi =
1
Z

exp (−λEi), (6)

¸µ¢¶ ¤ ÕÐ¥¥ ¸ · ¸¶·¥¤¥²¥´¨¥³ �µ²ÓÍ³ ´ , ¥¸²¨ ¶µ¤ ³´µ¦¨É¥²¥³ λ ¶µ´¨³ ÉÓ µ¡· É-
´ÊÕ É¥³¶¥· ÉÊ·Ê λ = 1/kT , ¶µ¤ Z = exp (1 + µ) Å ¸É É¨¸É¨Î¥¸±ÊÕ ¸Ê³³Ê Z =
m∑

i=1

exp (−λEi),   ³´µ¦¨É¥²Ó µ ¸¢Ö§ ÉÓ ¸µ ¸É É¨¸É¨Î¥¸±µ° ¸Ê³³µ° Z ¸µµÉ´µÏ¥´¨¥³

µ = ln (Z/e).
’·¥¡µ¢ ´¨¥ ³ ±¸¨³ ²Ó´µ° Ô´É·µ¶¨¨ ¢ § ±·ÒÉµ° ¸¨¸É¥³¥ ¸ § ¤ ´´Ò³ Î¨¸²µ³ Î ¸É¨Í ¨

Ô´¥·£¨¥°  ¢Éµ³ É¨Î¥¸±¨ ¶·¨¢µ¤¨É ± · ¸¶·¥¤¥²¥´¨Õ �µ²ÓÍ³ ´ . �ÉµÉ ¢Ò¢µ¤ Ö¢²Ö¥É¸Ö Î ¸É-
´Ò³ ¸²ÊÎ ¥³ µ¡Ð¥£µ ÊÉ¢¥·¦¤¥´¨Ö, ¸µ£² ¸´µ ±µÉµ·µ³Ê ¶²µÉ´µ¸ÉÓ ËÊ´±Í¨¨ · ¢´µ³¥·´µ£µ,
Ô±¸¶µ´¥´Í¨ ²Ó´µ£µ ¨ ´µ·³ ²Ó´µ£µ · ¸¶·¥¤¥²¥´¨° Ö¢²ÖÕÉ¸Ö ·¥Ï¥´¨Ö³¨ ¢ ·¨ Í¨µ´´µ° § -
¤ Î¨ Ê¸²µ¢´µ° ³ ±¸¨³¨§ Í¨¨ Ô´É·µ¶¨°´µ£µ ËÊ´±Í¨µ´ ²  ¶·¨ µ£· ´¨Î¥´¨ÖÌ ´  ³µ³¥´ÉÒ
ÔÉ¨Ì · ¸¶·¥¤¥²¥´¨° ¸µµÉ¢¥É¸É¢¥´´µ ´Ê²¥¢µ£µ, 1-£µ ¨ 2-£µ ¶µ·Ö¤±  [11].

2. �…��‚��‚…‘��… ��‘��…„…‹…�ˆ…

�·¨³¥´¨³ ŒŒ� ¤²Ö Ì · ±É¥·¨¸É¨±¨ ¸µ¸ÉµÖ´¨Ö ¤¢ÊÌÊ·µ¢´¥¢µ° ¸¨¸É¥³Ò (Ê·µ¢´¨ 1
¨ 2), ¨³¥ÕÐ¥° ³ £´¨É´Ò° ³µ³¥´É M ¨ ¸µ¸ÉµÖÐ¥° ¨§ N Î ¸É¨Í ¸ ³ £´¨É´Ò³ ³µ³¥´Éµ³
m. Œ £´¨É´µ¥ ¶µ²¥ ¡Ê¤¥³ ¸Î¨É ÉÓ µÉ¸ÊÉ¸É¢ÊÕÐ¨³, ¸µ¸ÉµÖ´¨¥ ¸¨¸É¥³Ò Å ´¥· ¢´µ¢¥¸-
´Ò³,   ´ ¶· ¢²¥´¨Ö ³ £´¨É´ÒÌ ³µ³¥´Éµ¢ Î ¸É¨Í, ´ Ìµ¤ÖÐ¨Ì¸Ö ´  Ê·µ¢´ÖÌ 1 ¨ 2, Å
¶·µÉ¨¢µ¶µ²µ¦´Ò³¨.

�Ê¸ÉÓ f(1) ¨ f(2) Å ¢¥·µÖÉ´µ¸É¨ ´ °É¨ Î ¸É¨ÍÊ ¸µµÉ¢¥É¸É¢¥´´µ ´  Ê·µ¢´ÖÌ 1 ¨ 2.
“· ¢´¥´¨Ö ¶µ²´µ° ¢¥·µÖÉ´µ¸É¨ ¨ ¶µ²Ö·¨§ Í¨¨ P ¸¨¸É¥³Ò ¡Ê¤¥³ · ¸c³ É·¨¢ ÉÓ ¢ ± Î¥¸É¢¥
Ê¸²µ¢¨° ¸¢Ö§¨:

f(1) + f(2) = 1, (7)

f(1) − f(2) = M/Nm = P. (8)

„²Ö µ¶·¥¤¥²¥´¨Ö f(1) ¨ f(2) ¨¸¶µ²Ó§Ê¥³ µ¡ÒÎ´ÊÕ ¸Ì¥³Ê ŒŒ� ¸ ËÊ´±Í¨µ´ ²µ³:

−f(1) ln f(1) − f(2) ln f(2) + µ(1 − f(1) − f(2)) + λ(P + f(2) − f(1)) → max . (9)
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�µ²ÊÎ¥´´Ò¥ ¨§ Ê¸²µ¢¨Ö (9) Ëµ·³Ê²Ò

− ln f(1) − 1 − µ − λ = 0,
− ln f(2) − 1 − µ + λ = 0 (10)

¤ ÕÉ ¢Ò· ¦¥´¨Ö ¤²Ö ¢¥·µÖÉ´µ¸É¥°:

f(1) = exp (−1 − µ − λ),
f(2) = exp (−1 − µ + λ).

(11)

�µ¤¸É ´µ¢±  ÔÉ¨Ì ¢Ò· ¦¥´¨° ¢ Ê¸²µ¢¨Ö (7) ¨ (8) µ¶·¥¤¥²Ö¥É ¸¢Ö§Ó ³¥¦¤Ê ³´µ¦¨É¥²Ö³¨
‹ £· ´¦ :

exp (−1 − µ)2 ch (λ) = 1,

exp (−1 − µ)2 sh (λ) = P.
(12)

� §¤¥²¨¢ ¢Éµ·µ¥ Ê· ¢´¥´¨¥ ´  ¶¥·¢µ¥, ¤²Ö ¶µ²Ö·¨§ Í¨¨ P ¸¨¸É¥³Ò ¨³¥¥³ ¢Ò· ¦¥´¨¥

P = th (λ). (13)

‘· ¢´¨¢ Ö ¥£µ ¸ ¢Ò· ¦¥´¨¥³ ¤²Ö ¶µ²Ö·¨§ Í¨¨ · ¢´µ¢¥¸´µ£µ ¸µ¸ÉµÖ´¨Ö ¤¢ÊÌÊ·µ¢´¥¢µ°
¸¨¸É¥³Ò ¸ ³ £´¨É´Ò³ ³µ³¥´Éµ³ M ¢ ³ £´¨É´µ³ ¶µ²¥ H [12]:

P = th (mH/kT ), (14)

§ ±²ÕÎ ¥³, ÎÉµ, ¶µ²µ¦¨¢ λ = mH/kT , ³Ò É¥³ ¸ ³Ò³ Ì · ±É¥·¨§Ê¥³ ´¥· ¢´µ¢¥¸´µ¥
¸µ¸ÉµÖ´¨¥ ± ± ±¢ §¨· ¢´µ¢¥¸´µ¥ ¸ ³ £´¨É´Ò³ ¶µ²¥³ H, ¸µµÉ¢¥É¸É¢ÊÕÐ¨³ § ¤ ´´µ° ¶µ-
²Ö·¨§ Í¨¨ P ¨²¨ ³ £´¨É´µ³Ê ³µ³¥´ÉÊ M:

H(P ) = (kT/2m) ln [(1 + P )/(1 − P )]. (15)

‘³Ò¸² ¶µ²ÊÎ¥´´µ£µ ·¥§Ê²ÓÉ É  ¢ Éµ³, ÎÉµ É¥·³µ¤¨´ ³¨Î¥¸±¨ · ¢´µ¢¥¸´µ¥ ¸µ¸ÉµÖ´¨¥
¤¢ÊÌÊ·µ¢´¥¢µ° ¸¨¸É¥³Ò ¶·¨ ´ ²¨Î¨¨ ³ £´¨É´µ£µ ¶µ²Ö ¢ ¸²ÊÎ ¥ ¥£µ ³£´µ¢¥´´µ£µ ¢Ò±²ÕÎ¥-
´¨Ö µ± §Ò¢ ¥É¸Ö ´¥· ¢´µ¢¥¸´Ò³, ´¥ ³µ¦¥É ¨§³¥´¨ÉÓ¸Ö ³£´µ¢¥´´µ, ¨ ¶µÉµ³Ê ¢ ³µ³¥´ÉÒ
¢·¥³¥´¨, ³ ²Ò¥ ¶µ ¸· ¢´¥´¨Õ ¸ ¢·¥³¥´¥³ ·¥² ±¸ Í¨¨ ¸¨¸É¥³Ò, µ¶¨¸Ò¢ ¥É¸Ö ± ± ±¢ §¨-
· ¢´µ¢¥¸´µ¥ ¶·¨ ´ ²¨Î¨¨ ¶² ¢´µ Ê³¥´ÓÏ ÕÐ¥£µ¸Ö ¶µ ¢¥²¨Î¨´¥ ³ £´¨É´µ£µ ¶µ²Ö.

3. ‘’�–ˆ�����›… ‘�‘’�Ÿ�ˆŸ �’Š�›’›• ‘ˆ‘’…Œ

„ ²¥±¨¥ µÉ · ¢´µ¢¥¸¨Ö ¸É Í¨µ´ ·´Ò¥ ¸µ¸ÉµÖ´¨Ö µÉ±·ÒÉÒÌ ¸¨¸É¥³ ´ ¡²Õ¤ ÕÉ ¢µ ³´µ-
£¨Ì ¶·µÍ¥¸¸ Ì. ‘¨¸É¥³Ò ¸ ¶·µÉ¥± ÕÐ¨³¨  ¢Éµ± É ²¨É¨Î¥¸±¨³¨ Ì¨³¨Î¥¸±¨³¨ ·¥ ±Í¨-
Ö³¨ ¡Ò²¨ µ¤´¨³¨ ¨§ ¶¥·¢ÒÌ, ¶·µ¤¥³µ´¸É·¨·µ¢ ¢Ï¨Ì Ì · ±É¥·´Ò¥ É¨¶Ò ¶µ¢¥¤¥´¨Ö É ±¨Ì
¸¨¸É¥³, ± ± ¡¨¸É ¡¨²Ó´µ¸ÉÓ, µ¸Í¨²²ÖÍ¨¨, £¥´¥· Í¨Ö ¢µ²´, µ¡ÑÖ¸´¥´´Ò¥ ³¥Ì ´¨§³µ³  ¢-
Éµ± É ²¨§  [9]. �·¨³¥·µ³ É ±µ° ·¥ ±Í¨¨ Ö¢²Ö¥É¸Ö ·¥ ±Í¨Ö �¥²µÊ¸µ¢ Ä† ¡µÉ¨´¸±µ£µ ¸
·¥ £¥´É ³¨: ¸Ê²ÓË Éµ³ Í¥·¨Ö Ce2(SO4)3, ³ ²µ´µ¢µ° ±¨¸²µÉµ° CH2(COOH)2, ¡·µ³ Éµ³
± ²¨Ö KBrO3, Ë¥·pµ¨´µ³, ¶·¨ ¨´É¥´¸¨¢´µ³ ¶¥·¥³¥Ï¨¢ ´¨¨ ¶µ¸ÉÊ¶ ÕÐ¨³¨ ¢ ·¥ ±Í¨µ´-
´Ò° µ¡Ñ¥³, ¨§ ±µÉµ·µ£µ µ¤´µ¢·¥³¥´´µ ¢Ò¢µ¤ÖÉ¸Ö ¶·µ¤Ê±ÉÒ ·¥ ±Í¨¨. Š É ²¨§ Éµ· ·¥ ±Í¨¨
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Í¥·¨° ¸¶µ¸µ¡¸É¢Ê¥É Éµ³Ê, ÎÉµ ¨§ µ¤´µ° ³µ²¥±Ê²Ò ¶·µ³¥¦ÊÉµÎ´µ£µ ¶·µ¤Ê±É  ¡·µ³¨¸Éµ°
±¨¸²µÉÒ HBrO2 ¶·µ¨§¢µ¤ÖÉ¸Ö ¤¢¥ ³µ²¥±Ê²Ò

HBrO2 + BrO−
3 + 3H+ + 2Ce3+ → 2HBrO2 + 2Ce4+ + H2O. (16)

Š É ²¨§ Éµ· ¶·¨ ÔÉµ³ ´¥ · ¸Ìµ¤Ê¥É¸Ö, ´µ ³¥´Ö¥É ¢ ²¥´É´µ¸ÉÓ. ”¥··µ¨´ ¶·¨¤ ¥É · ¸É¢µ·Ê
±· ¸´Ò° Í¢¥É ¶·¨ ¨§¡ÒÉ±¥ ¨µ´µ¢ É·¥Ì¢ ²¥´É´µ£µ Í¥·¨Ö ¨ £µ²Ê¡µ° Å ¶·¨ ¨§¡ÒÉ±¥ ¨µ´µ¢
Î¥ÉÒ·¥Ì¢ ²¥´É´µ£µ Í¥·¨Ö. …¸²¨ ¢·¥³Ö ¶·¥¡Ò¢ ´¨Ö ·¥ £¥´Éµ¢ ¢ §µ´¥ ·¥ ±Í¨¨ ´¥¤µ¸É -
ÉµÎ´µ ¤²Ö ¢Ò· ¢´¨¢ ´¨Ö ¸±µ·µ¸É¥° ¶·Ö³ÒÌ ¨ µ¡· É´ÒÌ ·¥ ±Í¨°, Éµ ¢ ¸¨¸É¥³¥ ¢µ§´¨± ÕÉ
Ë¥´µ³¥´Ò ¡¨¸É ¡¨²Ó´µ¸É¨ ¨ Ì¨³¨Î¥¸±¨Ì Î ¸µ¢ Å ¶¥·¨µ¤¨Î¥¸±µ£µ Î¥·¥¤µ¢ ´¨Ö ¡¨¸É -
¡¨²Ó´ÒÌ ¸µ¸ÉµÖ´¨° ¸µµÉ¢¥É¸É¢¥´´µ ¸ ¨§¡ÒÉ±µ³ É·¥Ì¢ ²¥´É´ÒÌ ¨²¨ Î¥ÉÒ·¥Ì¢ ²¥´É´ÒÌ
¨µ´µ¢ Í¥·¨Ö. –¢¥É ·¥ ±Í¨µ´´µ£µ · ¸É¢µ·  ¨§³¥´Ö¥É¸Ö ¸ ¶¥·¨µ¤µ³ ¢ ´¥¸±µ²Ó±µ ³¨´ÊÉ. ‚
µÉ¸ÊÉ¸É¢¨¥ ¶¥·¥³¥Ï¨¢ ´¨Ö ¢ ¸¨¸É¥³¥ ´ ¡²Õ¤ ÕÉ £¥´¥· Í¨Õ ¨ · ¸¶·µ¸É· ´¥´¨¥ ¢µ²´.

‘É Í¨µ´ ·´Ò¥ ¸µ¸ÉµÖ´¨Ö µÉ±·ÒÉÒÌ ¸¨¸É¥³ · ¸¸³µÉ·¨³ ´  ¶·¨³¥·¥ ¶·µ¸Éµ° ³µ¤¥²¨
 ¢Éµ± É ²¨§  [9], ¶·¥¤¸É ¢²¥´´µ° ¤¢Ê³Ö ¸µ¶·Ö¦¥´´Ò³¨ £ §µ¢Ò³¨ Ì¨³¨Î¥¸±¨³¨ ·¥ ±Í¨-
Ö³¨:

A + 2X
k1↔
k2

3X, X
k3↔
k4

B. (17)

‚ ± Î¥¸É¢¥ ¶¥·¥³¥´´µ° ¸µ¸ÉµÖ´¨Ö ¶·¨´ÖÉ  ±µ´Í¥´É· Í¨Ö x ¶·µ³¥¦ÊÉµÎ´µ£µ ¶·µ¤Ê±É  X .
‚¥Ð¥¸É¢  A ¨ B ´¥¶·¥·Ò¢´µ ¶µ¸ÉÊ¶ ÕÉ ¢ ¸¨¸É¥³Ê ¨²¨ Ê¤ ²ÖÕÉ¸Ö ¨§ ´¥¥, µ¡¥¸¶¥Î¨¢ Ö
É¥³ ¸ ³Ò³ ¶µ¸ÉµÖ´¸É¢µ ¨Ì ±µ´Í¥´É· Í¨° a ¨ b. ‚¥Ð¥¸É¢µ A Ö¢²Ö¥É¸Ö ± É ²¨§ Éµ·µ³
¨ Ê¢¥²¨Î¨¢ ¥É ¸µ¤¥·¦ ´¨¥ ¶·µ³¥¦ÊÉµÎ´µ£µ ¶·µ¤Ê±É  X , ±µÉµ·Ò° ¢ Éµ ¦¥ ¸ ³µ¥ ¢·¥³Ö
¶·¥¢· Ð ¥É¸Ö ¢ ¢¥Ð¥¸É¢µ B.

�·¨ · ¢´µ¢¥¸¨¨ ¨³¥¥É ³¥¸Éµ · ¢¥´¸É¢µ ¸±µ·µ¸É¥° ¶·Ö³µ° ¨ µ¡· É´µ° ·¥ ±Í¨°:

k1ax2 = k2x
3,

k3x = k4b,
(18)

¥¤¨´¸É¢¥´´Ò³ µ¡· §µ³ µ¶·¥¤¥²ÖÕÐ¨Ì ±µ´Í¥´É· Í¨Õ ¶·µ³¥¦ÊÉµÎ´µ£µ ¶·µ¤Ê±É  x ¨ µÉ-
´µÏ¥´¨¥ ±µ´Í¥´É· Í¨° ·¥ £¥´Éµ¢ a/b:

x =
k4b

k3
=

k1a

k2
,

b

a
=

k1k3

k2k4
.

(19)

‚¤ ²¨ µÉ · ¢´µ¢¥¸¨Ö ¸É Í¨µ´ ·´µ¥ ¸µ¸ÉµÖ´¨¥ Ì · ±É¥·¨§ÊÕÉ Ê¸²µ¢¨¥³ ¸¡ ² ´¸¨·µ¢ ´´µ-
¸É¨ ¸Ê³³ ·´µ£µ ¢²¨Ö´¨Ö ¶·Ö³ÒÌ ¨ µ¡· É´ÒÌ ·¥ ±Í¨° ¢ Ëµ·³¥ ±Ê¡¨Î¥¸±µ£µ Ê· ¢´¥´¨Ö:

−k2x
3 + k1ax2 − k3x + k4b = 0. (20)

�¥·¥³¥´´ÊÕ x, µ¶¨¸Ò¢ ÕÐÊÕ ±µ´Í¥´É· Í¨Õ ¶·µ³¥¦ÊÉµÎ´µ£µ ¶·µ¤Ê±É  X , ¡Ê¤¥³
¶µ´¨³ ÉÓ ¢ ¸É É¨¸É¨Î¥¸±µ³ ¸³Ò¸²¥ ± ± ´ ¨¡µ²¥¥ ¢¥·µÖÉ´µ¥ §´ Î¥´¨¥. ˆ´É¥´¸¨¢´ Ö ¸²Ê-
Î °´ Ö ¢¥²¨Î¨´  x ¶·¥¤¸É ¢²Ö¥É ·¥§Ê²ÓÉ É Ê¸·¥¤´¥´¨Ö ¶µ ³£´µ¢¥´´Ò³ §´ Î¥´¨Ö³ ³µ³¥´É 
´ ¡²Õ¤¥´¨Ö ¨ µ¡Ñ¥³Ê ¨ ³µ¦¥É ¡ÒÉÓ ¢Ò· ¦¥´  ¸Ê³³µ° ¸É É¨¸É¨Î¥¸±¨ ´¥§ ¢¨¸¨³ÒÌ, µ¤¨-
´ ±µ¢µ · ¸¶·¥¤¥²¥´´ÒÌ ¢¥²¨Î¨´, ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì ±µ´Í¥´É· Í¨Ö³ · §²¨Î´ÒÌ Ô²¥³¥´Éµ¢
µ¡Ñ¥³  xi.
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�·¨³¥´ÖÖ µ¡ÒÎ´ÊÕ ¸Ì¥³Ê ŒŒ� ¤²Ö µ¶¨¸ ´¨Ö É ±µ£µ ¸É Í¨µ´ ·´µ£µ ¸µ¸ÉµÖ´¨Ö ¸
Ê¸²µ¢¨¥³ ¸¢Ö§¨ (20)

−
∑

i

[
xi ln xi − λ(−k2x

2
i + k1ax2

i − k3xi + k4)
]
→ max, (21)

¶·¨Ìµ¤¨³ ± Ê· ¢´¥´¨Õ

ln x = λ(−3k2x
2 + 2k1ax − k3), (22)

±µÉµ·µ¥ ²¥£±µ ·¥Ï¨ÉÓ £· Ë¨Î¥¸±¨.
�·¨ Éµ³, ÎÉµ ¶·µ¸²¥¤¨ÉÓ ¸¢Ö§Ó ³¥¦¤Ê ³´µ¦¨É¥²¥³ ‹ £· ´¦  λ ¨ ±µ´Í¥´É· Í¨¥° x

¨§-§  µÉ¸ÊÉ¸É¢¨Ö  ´ ²¨É¨Î¥¸±µ£µ ¢Ò· ¦¥´¨Ö É¥¶¥·Ó µ± §Ò¢ ¥É¸Ö ´ ³´µ£µ ¸²µ¦´¥¥, ¸µµÉ-
´µÏ¥´¨¥ (22) ¶µ§¢µ²Ö¥É ¸¤¥² ÉÓ § ±²ÕÎ¥´¨Ö µ¡ µ¸´µ¢´ÒÌ Î¥·É Ì µ¶¨¸Ò¢ ¥³µ£µ ¶·µÍ¥¸¸ .
„ ´´µ¥ Ê· ¢´¥´¨¥ ³µ¦¥É ¨³¥ÉÓ Éµ²Ó±µ µ¤´µ ¨²¨ ¤¢  Ê¸Éµ°Î¨¢ÒÌ ·¥Ï¥´¨Ö. „¢  ·¥Ï¥´¨Ö
µ§´ Î ÕÉ ¸ÊÐ¥¸É¢µ¢ ´¨¥ ¡¨¸É ¡¨²Ó´µ¸É¨ ¢ µÉ±·ÒÉµ° Ì¨³¨Î¥¸±µ° ¸¨¸É¥³¥ ¨ ¢µ§³µ¦´µ¸ÉÓ
Ë¥´µ³¥´  Ì¨³¨Î¥¸±¨Ì Î ¸µ¢. �·¨ ÔÉµ³ §´ Î¥´¨Ö ±µ´Í¥´É· Í¨° x, ¸µµÉ¢¥É¸É¢ÊÕÐ¨Ì ÔÉ¨³
¸µ¸ÉµÖ´¨Ö³, µ± §Ò¢ ÕÉ¸Ö ±µ²¨Î¥¸É¢¥´´µ µ¶·¥¤¥²Ö¥³Ò³¨, § ¢¥¤µ³µ ¶µ²µ¦¨É¥²Ó´Ò³¨,  
¸ ³¨ ¸µ¸ÉµÖ´¨Ö ¢ ¸µµÉ¢¥É¸É¢¨¨ ¸ ŒŒ� ´ ¨¡µ²¥¥ Ê¸Éµ°Î¨¢Ò³¨.

‘¢Ö§Ó ³¥¦¤Ê ³´µ¦¨É¥²¥³ ‹ £· ´¦  λ, ±µ´Í¥´É· Í¨¥° x ¨ ¤·Ê£¨³¨ ¶ · ³¥É· ³¨ § -
¤ Î¨ ²¥£±µ ¶·µ¤¥³µ´¸É·¨·µ¢ ÉÓ ¤²Ö ¸²ÊÎ Ö, ±µ£¤  Ê· ¢´¥´¨¥ (22) ¨³¥¥É µ¤´µ ·¥Ï¥´¨¥.
ƒ· Ë¨±¨ ²µ£ ·¨Ë³  ¢ ²¥¢µ° Î ¸É¨ ¨ ¶ · ¡µ²Ò ¢ ¶· ¢µ° Î ¸É¨ Ê· ¢´¥´¨Ö ± ¸ ÕÉ¸Ö ¤·Ê£
¤·Ê£ ,   ¸²¥¤µ¢ É¥²Ó´µ, ¨³¥ÕÉ µ¡ÐÊÕ ± ¸ É¥²Ó´ÊÕ. � ¢¥´¸É¢µ ¶·µ¨§¢µ¤´ÒÌ ÔÉ¨Ì ËÊ´±Í¨°

1
x

= λ(−6k2x + 2k1a) (23)

¶·¥µ¡· §Ê¥³ ¢ ±¢ ¤· É´µ¥ Ê· ¢´¥´¨¥:

6k2λx2 − 2k1aλx + 1 = 0. (24)

…¤¨´¸É¢¥´´µ¸ÉÓ ·¥Ï¥´¨Ö É·¥¡Ê¥É, ÎÉµ¡Ò ¤¨¸±·¨³¨´ ´É ÔÉµ£µ ±¢ ¤· É´µ£µ Ê· ¢´¥´¨Ö ¡Ò²
· ¢¥´ ´Ê²Õ:

4k2
1a

2λ2 − 24k2λ = 0, (25)

ÎÉµ ¶µ§¢µ²Ö¥É ¢Ò· §¨ÉÓ ³´µ¦¨É¥²Ó ‹ £· ´¦  λ ¸µµÉ´µÏ¥´¨¥³

λ =
6k2

k2
1a

2
, (26)

  ¶¥·¥Ìµ¤´ÊÕ ¢ ¡¨¸É ¡¨²Ó´Ò° ·¥¦¨³ ±µ´Í¥´É· Í¨Õ x Å ¢Ò· ¦¥´¨¥³

x =
k1a

6k2
. (27)

�µ²ÊÎ¥´´µ¥ §´ Î¥´¨¥ ±µ´Í¥´É· Í¨¨ ¢ Ï¥¸ÉÓ · § ³¥´ÓÏ¥ §´ Î¥´¨Ö · ¢´µ¢¥¸´µ°. �¥·¥Ìµ¤
¢ ¡¨¸É ¡¨²Ó´Ò° ·¥¦¨³ ¶·µ¨¸Ìµ¤¨É · ´ÓÏ¥, Î¥³ ¡Ê¤¥É ¤µ¸É¨£´ÊÉµ É¥·³µ¤¨´ ³¨Î¥¸±µ¥
· ¢´µ¢¥¸¨¥.

“¤µ¡¸É¢µ ŒŒ� ¤²Ö ³µ¤¥²¨·µ¢ ´¨Ö ¸¨¸É¥³ ¸¢Ö§ ´µ ¸ É¥³, ÎÉµ µ´ ¶µ§¢µ²Ö¥É ¢ ± Î¥¸É¢¥
Ê¸²µ¢¨° ¸¢Ö§¨ ¨¸¶µ²Ó§µ¢ ÉÓ ´¥ Éµ²Ó±µ Ô³¶¨·¨Î¥¸±ÊÕ, ´µ ¨  ¶·¨µ·´ÊÕ ¨´Ëµ·³ Í¨Õ. �·¨
ÔÉµ³ ¶µÖ¢²Ö¥É¸Ö ¢µ§³µ¦´µ¸ÉÓ µÍ¥´¨ÉÓ ÎÊ¢¸É¢¨É¥²Ó´µ¸ÉÓ ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö ± Éµ³Ê
¨²¨ ¨´µ³Ê Ê¸²µ¢¨Õ. „²Ö ±µ³¶ÓÕÉ¥·´µ£µ ³µ¤¥²¨·µ¢ ´¨Ö ¸²µ¦´ÒÌ ¸É É¨¸É¨Î¥¸±¨Ì ¸¨¸É¥³
³µ£ÊÉ ¡ÒÉÓ ¨¸¶µ²Ó§µ¢ ´Ò ¸¶¥Í¨ ²Ó´Ò¥ ŒŒ�- ²£µ·¨É³Ò [11, 12].
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‚›‚�„›

1. �·¨³¥´¥´¨¥ ŒŒ� ¤²Ö ·¥Ï¥´¨Ö ¸É É¨¸É¨Î¥¸±¨Ì ¶·µ¡²¥³ ¶¥·¸¶¥±É¨¢´µ ¨  ±ÉÊ-
 ²Ó´µ. ŒŒ�-µÍ¥´±  ËÊ´±Í¨¨ · ¸¶·¥¤¥²¥´¨Ö Ê¤µ¢²¥É¢µ·Ö¥É ¸¢µ°¸É¢ ³ ¶²µÉ´µ¸É¨ ¢¥·µÖÉ-
´µ¸É¨. ‘¢µ°¸É¢µ ´¥µÉ·¨Í É¥²Ó´µ¸É¨ Ê¤µ¢²¥É¢µ·Ö¥É¸Ö  ¢Éµ³ É¨Î¥¸±¨ ¢ ¸¨²Ê Ô±¸¶µ´¥´Í¨-
 ²Ó´µ° Ëµ·³Ò ŒŒ�-·¥Ï¥´¨Ö,   ´µ·³¨·µ¢±Ê ³µ¦´µ ¸Î¨É ÉÓ µ¤´¨³ ¨§ ¤µ¶µ²´¨É¥²Ó´ÒÌ
Ê¸²µ¢¨°, ¨¸¶µ²Ó§Ê¥³ÒÌ ¶·¨ · ¡µÉ¥ ³¥Éµ¤ .

2. �¡µ¡Ð¥´¨¥ ¢Éµ·µ£µ § ±µ´  É¥·³µ¤¨´ ³¨±¨ ´  µÉ±·ÒÉÒ¥ ¸¨¸É¥³Ò ¶µ§¢µ²Ö¥É ¶·¨-
³¥´¨ÉÓ ŒŒ� ¤²Ö ¨Ì ¸É É¨¸É¨Î¥¸±µ£µ µ¶¨¸ ´¨Ö.

3. �·¨ µ¶¨¸ ´¨¨ · ¢´µ¢¥¸´ÒÌ ¨ ´¥· ¢´µ¢¥¸´ÒÌ ¸µ¸ÉµÖ´¨° ¢ · ³± Ì É· ¤¨Í¨µ´´ÒÌ
¸É É¨¸É¨Î¥¸±¨Ì ³µ¤¥²¥° ŒŒ� ¶·¨¢µ¤¨É ± ¨§¢¥¸É´Ò³ ·¥§Ê²ÓÉ É ³ ¨ ¤ ¥É ´µ¢Ò¥ ·¥§Ê²Ó-
É ÉÒ ¶·¨ ¶·¨³¥´¥´¨¨ ± µ¶¨¸ ´¨Õ ¸É Í¨µ´ ·´ÒÌ ¸µ¸ÉµÖ´¨° µÉ±·ÒÉÒÌ ¸¨¸É¥³ ¸  ¢Éµ± -
É ²¨É¨Î¥¸±¨³¨ Ì¨³¨Î¥¸±¨³¨ ·¥ ±Í¨Ö³¨.

4. �·µ¸É Ö ¸Ì¥³ , ¤ ´´Ò¥ ´ ¡²Õ¤¥´¨° ¨  ¶·¨µ·´ Ö ¨´Ëµ·³ Í¨Ö, ¨¸¶µ²Ó§Ê¥³Ò¥ ¢
± Î¥¸É¢¥ µ£· ´¨Î¥´¨°, ¸¶µ¸µ¡¸É¢ÊÕÉ ¶·¨³¥´¥´¨Õ ŒŒ� ¶·¨ µ¶¨¸ ´¨¨ ¨ ³µ¤¥²¨·µ¢ ´¨¨
· §²¨Î´ÒÌ ¶·µÍ¥¸¸µ¢, ¢ Éµ³ Î¨¸²¥ ¨ ¢ Ë¨§¨±¥ ¢Ò¸µ±¨Ì Ô´¥·£¨°.
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