
˸ˣ˧˸ˣ˶˟˸˯ˢ ˸ˣ˦˧˷ ,  ˸ˣ˧˦˧˪ˮ˞

  ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˧˟ˣ˷˧˥ˣ

˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟

˦˥ˣ˷ ˪˞ˠ˧

˭˟ ˸˦˧˯˶˟˧ˮˣ˞-˟ˠˮ˟ ˭ˣ˧˶ˣˠ
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 ˠ˧˶˥ ˰ˣ˶˧˞ ˣˢˬ)Extreme Event(?

Âˬ ˠ˶ˣ˥ˢ ˰ˣ˶˧˞ˢˮ˟ˬˢ ˪˷ ˭˩˸ˢ ˸ˣ˪ˣ˟ˠ

Âˬ ˠ˶ˣ˥ˢ ˰ˣ˶˧˞  ˪˷ ˧˪ˬ˶ˣˮˢ ˡˣ˵˲˸ˢ ˸ˣ˪ˣ˟ˠ
ˢˮ˟ˬˢ

Â ˪˰˟ ˰ˣ˶˧˞˪ˣˡˠ ˵ˤˮ ˪˞˧˴ˮ˦ˣ˲

˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˧ˮ˧˧˲˞ˬ

Âˡ˥ ˰ˣ˶˧˞ ˣ˞ ˫˧˰ˣ˶˧˞ ˧ˣ˟˧˶-˧ˬ˰˲

Â˧˸ˣ˩˞˪ˬ ˣ˞ ˧˰˟˦ ˰ˣ˶˧˞

Â˶˴˵ ˰ˣ˶˧˞ ˣ˞ ˨˷ˬ˸ˬ ˰ˣ˶˧˞

Â˧ˬˣ˵ˬ ˰ˣ˶˧˞ ,˧˪˟ˣ˪ˠ ˣ˞ ˧˶ˣˤ˞

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷



˭ˣ˧ˡˢ ˧˞˷ˣˮ
Â˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮ

Â˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˸˶ˡˠˢ

Â˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ ˸ˣ˦˧˷:

Éˢ˦˪˥ˢ ˧˴˰

É˪˷˩ ˧˴˰

É˸ˣ˧˟ˣ˷˧˥ ˸ˣ˦˧˷

É˸ˣ˧˦˧˪ˮ˞ ˸ˣ˦˧˷

3 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷



 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷4

 ˫˧˰ˣ˶˧˞˪ ˫˧ˬ˶ˣˠˢ ˫ˢˬ

˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˠ˧˶˥?

Â˳˶˞ˢ ˶ˣˡ˩ ˸ˣˬˬ˥˸ˢ :˸ˣˮˣ˲˦˧˷ ,˫˧ˮ˵˧˶ˣˢ  ,

˸˶ˣ˴˟ ˧˶˵ˬ ,˸ˣ˲ˠˬˣ ˟˰˶ ,˸ˣ˲˧˶˷.

Âˢˬˡ˞ ˸ˣˡ˧˰˶ ,˸ˣ˧ˮ˵˪ˣˣ ˸ˣ˧ˣ˴˶˲˸ˢ ,  ˸ˣ˷˧˪ˠ

˰˵˶˵ ,˧ˬ˞ˮˣ˴ ˧˪ˠ.

Â˫˧˧˦˧˪ˣ˲ ˫˧˩ˣ˯˩˯ ,˶ˣ˶˦.

Â˫˧˲˸˸˷ˬ ˧˟ˣ˶ˬˣ ˫˧˟˩˶ˣˬ ˫˧˦˵˧ˣ˶˲
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  ˶ˣˡ˩ ˪˰ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˸ˣˠ˪˲˸ˢ

˳˶˞ˢ

1975-2001

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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 ˧˲ ˪˰ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˧ˮ˧˧˲˞ˬIPCC

Â ˢ˞ˬˢ ˰˟˶˟ ˣ˷˥˶˸ˢ˷ ˫˧ˠ˧˶˥ˢ ˫˧˰ˣ˶˧˞ˢ ˶˲˯ˬ
ˡˣ˞ˬ ˢˣ˟ˠ ˢˮˣ˶˥˞ˢ.

Â˸ˣ˶˥˞ ˸ˣ˷˟˧˪ ˯˥˧˟ ˢˢˣ˟ˠ ˢ˧˯˞˟ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˸ˣ˥˧˩˷.

Â-s IPCC )International Panel of Climate Change (
ˢ ˢ˞ˬˢ ˨˪ˢˬ˟ ˧˩ ˢˤˣ˥- 21 ˲ˬ˦ ˸˧˧˪˰ ˢ˧ˣ˲˴ '  ˥ˣˣ˦˟

 ˪˷ºc-5.8ºc1.4 ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰ ; ˪˷ ˭ˣ˧˪˰ˢ ˪ˣ˟ˠˢ
˲ˬ˦ˢ ˸˧˧˪˰˪ ˢˣˣ˷ ˣˤ ˸˧ˤ˥˸ '  ˤ˞ˬ ˳˶˞ˢ ˶ˣˡ˩ ˧ˮ˲ ˪˰
ˢ ˢ˞ˬˢ ˡ˰ˣ ˭ˣ˶˥˞ ˥˶˵ˢ ˭ˡ˧˰- 20 ) ˪˷ ˭ˬˤ ˵˶˲

20,000 ˢˮ˷ .(˲ˬ˦ˢ ˸˧˧˪˰ ' ˶ˣˡ˩ˢ ˧˴˥˟ ˸ˣ˷˟˧ ˪˰ˬ
˟ ˢˢˣ˟ˠ ˧ˮˣ˲˴ˢ- 40% ˲ˬ˦ˢ ˸˧˧˪˰ˬ '  ˧ˮ˲ ˪˰ˬ
˫˧˯ˣˮ˧˧˵ˣ˞ˢ.

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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 ˧˲ ˪˰ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˧ˮ˧˧˲˞ˬIPCC

Âˢ ˢ˞ˬˢ ˨˪ˢˬ˟- 21    ˥ˣˣ˦˟ ˫˧ˢ ˧ˮ˲ ˯˪˲ˬ˟ ˢ˧˧˪˰ ˢ˧ˣ˲˴
 ˪˷9-88 ˯"ˬ .˪ ˸˧ˤ˥˸ˢ- 1,000   ˪˷ ˢ˧˧˪˰ ˞˧ˢ ˢˮ˷

˫˧ˡ˥˞ ˫˧˶˦ˬ.
Â˫˧ˬ˟ ˫˧˶ˣ˷˵ˢ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˪˷ ˧ˣ˟˧˶ ˧ˣ˲˴  , ˧ˣ˲˴ ˭˩˪ˣ

˫˧ˬ˟ ˶ˣ˯˥ˬ ,˸ˣˮˣ˲˦˧˷ ,ˣ ˫˧ˮˣ˲˧˧˦-  ˧ˮ˲ ˯˪˲ˬ˟ ˢ˧˧˪˰

˫˧ˢ , ˫˧˶ˣˤ˞˟ ˸ˣ˧˸˷˸˪ ˫˧˟˶ ˫˧˵ˤˮ ˫˧˧ˣ˲˴ ˢ˞˴ˣ˸˩

˫˧˟˷ˣ˧ˬ.

Â ˢˣˣ˷ˬˢ ˣ˵ˬ ˫˧˵˥ˣ˶ˬˢ ˫˧˶ˣˤ˞˟ ˧ˠˣ˪ˣ˶ˡ˧ˢˢ ˫˧ˬˢ ˶ˣˤ˥ˬ

˧˟˧˯ˮ˦ˮ˧˞ ˸ˣ˧ˢ˪ ˧ˣ˲˴ :˫˧˧ˮˣ˴˧˵ ˫˷ˠ ˧˰ˣ˶˧˞ ˶ˬˣ˪˩ ;  ˡˣ˰˟

 ˢˣˣ˷ˬˢ ˣ˵˪  ˫˧˟ˣ˶˵ˢ ˫˧˶ˣˤ˞˟)˟˯-˫˧˧˲ˣ˶˦ ( ˢ˧ˣ˲˴

˫˧ˬ˷ˠˢ ˶˦˷ˬ˟ ˸ˣˮ˸ˬ˸ˢ.

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˸ˣ˞ˬˠˣˡ :  ˫˧˶ˣ˷˵ˢ ˫˧ˠ˧˶˥  ˫˧˰ˣ˶˧˞

˫˧ˬ˪
  ˭ˣ˥˶˵ˢ ˸˶˧˟˷Perito Moreno ˟- Lago Argentino   ˸ˮ˷˟

2003 , ˤ˞ˬ ˢˮˣ˷˞˶ˢ ˫˰˲˟1987

ENVISAT-MERIS image of Lago Argentino of February 2004 © ESA

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˸ˣ˞ˬˠˣˡ:
  ˭ˣ˥˶˵ˢ ˸˶˧˟˷Perito Moreno ˟- Lago Argentino   ˸ˮ˷˟

2003 , ˤ˞ˬ ˢˮˣ˷˞˶ˢ ˫˰˲˟1987

ENVISAT-MERIS image of Lago Argentino of February 2004 © ESA

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˸ˣ˞ˬˠˣˡ :˸ˣ˧˸˷˸˟ ˫˧ˠ˧˶˥  ˫˧˰ˣ˶˧˞

 ˷˰ˠˢ ˶ˢ ˸ˣ˴˶˲˸ˢEtna ˟- 2002

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˸ˣ˞ˬˠˣˡ:

˟ ˢˬˡ˞ˢ ˸ˡ˧˰˶˫˟  
 ˭˞˶˧˞˟

-˟ 26.12.2003:

ˢˡ˧˰˶ ˸ˬ˴ˣ˰:

 6.6 ˫˪ˣ˯˟ ˶˦˩˧˶

˫˧˵ˤˮ:

-26,271 ˫˧ˠˣ˶ˢ,

- 20,000 ˫˧˰ˣ˴˲

-60,000 ˸˧˟ ˧˶˯˥

-60%  ˶˧˰˟ ˫˧ˮ˟ˬˢˬ
ˣ˯˶ˢˮ

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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ˢˬˡ˞ˢ ˸ˡ˧˰˶ ˧ˮ˲˪ ˫˟ ˶˧˰ˢ

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˦ˣ˵ˮ˪ ˭˸˧ˮ˷ ˫˧˰˴ˬ˞ˢ ˫ˢˬ?
˸˧˯ˡˮˢ ˢˬ˶

Á   ˭ˣˮ˩˸˪ ˯˧˯˟˩ ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˸ˣ˷˥˶˸ˢ ˪˰ ˧˸ˣˬ˩ ˧˸ˣ˶˟˸˯ˢ ˰ˡ˧ˬ

Á   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞˪ ˸ˣ˧˥˶ˤ˞ ˸ˣ˧˸˷˸ ˪˷ ˸ˣˮ˩ˣˬˢ ˸ˮ˧˥˟˪ ˫˧ˡˡˬ

Á   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˪˷ ˧ˣˤ˧˥ ,˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞˪ ˢ˧ˣˮ˟ˢ ˢ˟˧˟˯ˢˣ ˸ˣ˧˸˷˸ˢ ˸ˮ˩ˢ

 ˶ˣ˦˧ˮ)Monitoring(

Å   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞˪ ˸ˣ˧˥˶ˤ˞ ˸ˣ˧˸˷˸ ˪˷ ˶ˣ˦˧ˮ˪ ˢˡ˧ˡˬ ˧˪˩ ˥ˣ˸˧˲

Å   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˶˥˞˪ ˫˧˵ˤˮ ˸˩˶˰ˢ

˰ˡ˧ˬ

Å   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˪˰ ˸ˣˬˡ˵ˣˬ ˸ˣ˰˶˸ˢ

Å   ˫˧ˠ˧˶˥ ˫˧˰ˣ˶˧˞ ˶˥˞˪ ˫˧˥˦˷˟ ˢ˰˧ˠ˲ˢ ˸ˬ˴ˣ˰ˣ ˱˵˧ˢ ˸˩˶˰ˢ

Å   ˠ˧˶˥ ˰ˣ˶˧˞ ˸˰˲ˣˢ˪ ˧ˣˤ˧˥ ˧˥ˣˣ˶ˬ ˟ˣ˷˧˥

Å   ˠ˧˶˥ ˰ˣ˶˧˞ ˸ˣ˷˥˶˸ˢ ˶˥˞˪ ˡ˧ˬ ˭ˣ˯˞ ˶ˣˤ˞ ˪ˣˢ˧ˮˣ ˧ˮˣ˷˞˶ ˪ˣ˲˧˦˪ ˸ˣ˧ˮ˩ˣ˸ ˷ˣ˟˧ˠ

Å    ˧˷ˬ˸˷ˬ˪ ˫˧˧˸ˣˡ˧ˡ˧ ˰ˡ˧ ˧˶ˠ˞ˬˣ ˫˧ˮˣ˸ˮ ˧˶ˠ˞ˬ ˸˧˧ˮ˟EEEM

Å    ˟ ˸ˣ˦˪˥ˢ ˸˪˟˵ˣ ˪ˣˢ˧ˮ ˭ˣˮ˩˸˪ ˫˧˯ˡˮˢˬ ˸˶˷˩ˢEEEM

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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 ˪˷ ˫˧ˮ˩˶˴ˢEEEM

Â  ˸˧ˬˣ˞˪ ˢˬ˶˟ ˸ˣ˦˪˥ˢ ˧˪˟˵ˬ/˸˧ˮˣˠ˶˞-˸˧ˬˣ˞˪ˮ˧˟

Â  ˸˧˶ˣˤ˞ ˢˬ˶˟ ˸ˣ˦˪˥ˢ ˧˪˟˵ˬ/˸˧ˮˣ˶˧˰

Â  ˸ˣ˧˸˷˸˪ ˫˧˴˰ˣ˧ ,˪˷ ˫˧˷ˬ˸˷ˬˣ ˫˧˪˰˟ ˶˵˧˰˟ˣ

    ˸ˣ˧˥˶ˤ˞ ˸ˣ˧˸˷˸

Â˫˧ˬˤ˧ ,˫˧ˮˣ˟ ,˫˧ˮ˪˟˵ ,˫˧˦˵˧ˣ˶˲ ˧˪ˢˮˬ

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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˧˞ ˧˞ˮ˸˟ ˸ˣ˦˪˥ˢ ˸˪˟˵˪ ˸ˣ˦˧˷-

˸ˣ˞ˡˣ

Å ˢ˦˪˥ˢ ˧˴˰

Å  ˸ˣ˧˴˪ˣˬ˧˯ïˣ˪˶˵ ˢ˦ˮˣˬ

Å ˟ˣ˵˶ˬ ˸ˣ˞˶˷˶˷

Å ˸ˣˬˡ˵˸ˬ ˸ˣ˧˸ˣ˶˟˸˯ˢ ˸ˣ˦˧˷

 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷
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 ˢ˦˪˥ˢ ˧˴˰ïˢ˦˪˥ˢˢ ˸˧˧˷˰ ˨˧˪ˢ˸
 ˸ˣ˞ˡˣ ˪˷ ˫˧˞ˮ˸˟ ˸ˣ˦˪˥ˢ ˪˟˵˪ ˭˸˧ˮ)Certainty( ,˧˞- ˸ˣ˞ˡˣ)Risk (  ˣ˞

˧˞- ˢ˰˧ˡ˧)Uncertainty .(

˸ˣ˞ˡˣ -  ˪˩ ˪˷ ˢ˞˴ˣ˸ˢ ˢ˧ˢ˸ ˢˬ ˞˪ˬ ˭ˣ˥˦˧˟˟ ˷˞˶ˬ ˰ˣˡ˧ ˣ˟ ˢ˶˵ˬˢ ˞˧ˢ

˸˧˶˷˲˞ ˢ˦˪˥ˢ .˸˧˦˯˧ˮ˧ˬ˶˦ˡ ˞˧ˢ ˢ˧˰˟ˢ ˢˤ ˢ˶˵ˬ˟.

˧˞-˸ˣ˞ˡˣ -  ˣˮ˞ ˢ˸ˣ˞ ˢ˦˪˥ˢˢˬ ˭ˢ ˸˰˲˷ˣˬ ˢ˞˴ˣ˸ˢ ˣ˟ ˢ˶˵ˬˢ ˞ˣˢ

˫˧˪˟˵ˬ ,˰ ˭ˢˣ"ˢ˦˧˪˷ ˣˮ˪ ˭˧˞ ˫ˢ˧˪˰ ˫˧ˬ˶ˣˠ ˧ , ˸˞ ˫˧˰ˡˣ˧ ˣˮ˞ ˨˞

ˢ˪˞ ˫˧ˬ˶ˣˠ ˪˷ ˫˧˟˴ˬˢˬ ˡ˥˞ ˪˩˪ ˸ˣ˶˟˸˯ˢˢ . ˞˧ˢ ˢ˧˰˟ˢ ˢ˪˞ ˫˧˶˵ˬ˟

˸˧˦˯˩ˣ˦˯.

 ˧˪˪˩ ˫˷˟ ˞˶˵ˮ ˢ˪˞ ˫˧ˬ˶ˣˠ˪˰˟˦ ˧˟˴ˬ )States of Nature.(

˧˞-ˢ˰˧ˡ˧ - ˰˟˦ ˧˟˴ˬˬ ˸˰˲˷ˣˬ ˢ˞˴ˣ˸ˢ ˧˩ ˰ˣˡ˧ ˣ˟ ˢ˶˵ˬˢ ˞ˣˢ ,  ˫˪ˣ˞

˸ˣ˰ˣˡ˧ ˭ˮ˧˞ ˫˧˧˞˶˵˞ˢ ˫˧˰ˣ˶˧˞˪ ˸ˣ˧ˣ˶˟˸˯ˢˢ

˧˞ ˧˞ˮ˸˟ ˸ˣ˦˪˥ˢ ˸˪˟˵˪ ˸ˣ˦˧˷ ˫ˢ ˢ˦˪˥ˢ ˧˴˰-˸ˣ˞ˡˣ . ˭˪ˢ˪ ˥˧ˮˮ

 ˫˧˧˶˷˲˞ˢ ˰˟˦ˢ ˧˟˴ˬ ˧˩˫˧˰ˣˡ˧ , ˧˩ˣ˸ˣ˰ˣˡ˧ ˫ˢ˪˷ ˸ˣ˧ˣ˶˟˸˯ˢˢ.
 ˧.˦˥ˣ˷ ˸ˣ˧˸˷˸˟ˣ ˢ˧˧ˮ˟˟ ˫˧ˮˣ˩˧˯ ˪ˣˢ˧ˮˣ ˥ˣ˸˧ˮ˪ ˸ˣ˦˧˷




