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ВВЕ ЕНИЕ 

 

А ал  ра . Ϥ ϼ  ϻϴ ϼ ϴϹ  ϸ  ϼϻ Ͽϼϸϼ ϼ  Ϲ   ϶ ϼ Ϲ  

ϸ ϵ Ϲ Ϲ ϼ, ϶ Ϲϻ Ͽ ϴ Ϲ ϹϷ  ϴϻ϶Ϲϸϴ Ϲ ϻϴ ϴ  Ͼϴ ϴ ϼ Ϲ Ͼϼ ϼ ϴ , ϼ 

 ϼ  ϵϿϹ ϴ ϼ  ϶ ϼϻ϶ ϸ ϶ϴ. Ϣϸ ϼ  ϼϻ ϷϿϴ϶  ϴϾ ϶, Ͼ Ͻ 

ϹϸϹϿ Ϲ  Ϲ ϹϾ ϼ϶  Ϲ ϼ ϼϽ ϴ ϴϿϼ ϼϹ Ϲ  ϼ Ϸϴϻ ϶  ϻϴϿϹϺϹϽ, 

϶Ͽ Ϲ  ϼ ϶ϼϹ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ ϶ ϴϸ  Ϲ ϿϹ. ϠϹϿ ϶ Ϲ 

Ͽ ϺϹ ϼ  ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϵϹϸ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ . П  ϶ Ϲ ϴϻ϶Ϲϸϴ Ϲ 

ϻϴ ϴ  ϷϿϹ϶ ϸ ϸ ϶ ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ   Ϲ  ϶ ϼ ϼ ϴ ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  

ϸ, ϴ Ͽ ϺϹ  ϶ ϶Ϲ ϹϽ Ϲ, ϼϺ ϹϽ ϼ Ϲϸ ϹϽ  Ϲ ϼ ϴϿϹ ϻ Ϲ. Ϣ ϶ Ϲ 

Ͼ ϿϹ ϼ  Ϲ ϼ ϻϴϿϹϷϴ  ϶ ϸϴ  ϹϿϴ ϼ ϶Ϲ ϹϽ . Ϣϵ Ϲ ϼϻ ϴ ,  ϼ 

ϷϹ Ϲ ϼ ϶ϴ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ͻ. ϤϹϻ Ͽ ϴ  ϸϹ ϴϿ  ϷϹ ϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼϽ 

Ϲ ϹϽ ϾϴϻϴϿϼ,  Ϲ ϶ Ϲ Ϲ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  Ϸϴ ϼ Ϲ Ͼϼ  

϶Ϲ Ϲ ϶  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  [К ϶ϼ  ϔ.ϱ. ϼ ϸ ., 1975; ϗ ϴ ϶ И.В., 1987; 

В ϵ Ϲ϶ϴ Н.ϥ. ϼ ϸ ., 1992; ПϹ ϶ ϔϿ.ϔ., 1994, 1995; ϗ ϴ ϶ И.В. ϼ ϸ ., 2003; 

К Ϲ϶ϴ ϙ.ϔ. 2005]. К Ϲ Ϲ ϹϽ ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ ϼ ϶  Ϲ ϼ 

ϴϿϹ ϻ Ͻ Ͼ Ϸ  ϼ ϴ, ϴϾϺϹ ϷϹ Ϲ ϼ ϶ϴ Ϲ ϾϿϴ ϼ Ϲ Ͼϼ ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ ϼ ϸϴ ϼ 

Ͼ Ϸ  ϷϹ Ϲϻϼ ϴ,  ϸ Ͼ Ϸ  ϶ ϻ ϴ ϴ. Ϣ ϵ Ͻ ϼ Ϲ Ϲ  ϶ ϻ ϶ϴ  Ϲ ϼ Ϲ ϹϷ  

ϼ ϴ, Ͼ Ϲ ϵ Ͽϼ ϼ ϶ϴ  Ϲ Ͼϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ . ϦϴϾ Ϲ 

Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϼ Ͼ  ϴ ϴ Ϲ  ϶ Ͽ ϺϹ ϼ  ϼϺ ϹϽ ϼ Ϲϸ ϹϽ , ϴ 

ϴϾϺϹ ϶ ϸ Ͼϼ  Ͽ ϺϹ ϼ  К ϻϵϴ ϴ ϼ Ϲ϶Ϲ ϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. 

ϕ Ͽ Ͻ ϶ϾϿϴϸ ϶ ϼϻ Ϲ ϼϹ Ϲ ϹϷϴϻ ϼ ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ϸ  Ͼ ϿϹϾ ϴ 

Ϧ Ͼ Ͻ ϵϿϴ ϼ ϶ Ϲ Ͽϼ ϕϴ ϴ Ϲ϶ Н.К., ϕ ϼϾ ϶ Ϣ.И., ϗ ϴ ϶ И.В., ϗ ϴ ϼ Ϩ.ϗ., 

Ϙϴ Ϲ ϵϹ Ϸ ϙ.ϙ., ϘϹ϶ ϶ В.П.,  ЁϿϾϼ .ϙ.ϔ., КϴϻϴϾ ϶ ϔ.Ϡ., К ϶ϼ  ϔ.ϱ., 

К ϶ϼ  В.ϔ., К ϴ ϶ В.И., ϥϹ Ϲϵ Ϲ ϼϾ ϶ϴ Ϣ.В., ϥ ϴ ϶ϴ Ϣ.Ϩ., ϥ Ͼ ϶ В.ϥ., 

Ϩ ϼ  ϔ.Н., Ϩ ϼ Ϲ϶ ϔ.ϥ. ϼ ϸ ϷϼϹ. 

Нϴ ϹϷ ϸ ϼϽ ϸϹ  Ϲ Ϲ ϶ Ϲ  Ϲϸϼ Ͻ Ͼϼ ϻ Ϲ ϼ  ϶ Ϲ ϾϹ Ͽϼ 

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϼ ϶ϴ ϼϼ ϻϴϿϹϺϹϽ ϷϿϹ϶ ϸ ϸ ϶ ϴ Ϲ ϼ ϼϼ 

Ϧ Ͼ Ͻ ϵϿϴ ϼ. НϼϺ Ϲ Ϲϸ Ϲ ϾϼϽ Ͼ ϿϹϾ   ϴϻϿϼ  Ϲ Ͼϴ  ϺϹ  ϸϹ Ϻϴ  

ϵ ϿϹϹ 30 % Ϲ ϼϴϿ  ϻϴ ϴ ϶ Ϲ ϼ ϼ Ϸϴϻϴ ϶ ϹϷϼ Ϲ. В Ϲϻ Ͽ ϴ Ϲ ϵ Ϲ ϼ  ϼϻ ϼ  

Ͽ ϺϹ ϼϽ ϵ Ͽϼ Ͽ Ϲ  Ϸ ϼ ϿϹ Ϲ ϼ Ͼϼ. В ϸϹ Ϸ ϿϹ ϼ  ϼ ϿϹϸ ϶ϴ ϼϽ 

Ͼ ϿϿϹϾ ϼ϶ϴ ϼ ИНϗϗ ϥϢ ϤϔН, ϥНИИϗϗϼϠϥ, ИХН ϥϢ ϤϔН, ИϗϤϗИ, ВНИϗϤИ ϼ ϸ Ϸϼ ϼ 

ϵ Ͽ ϶ Ϲ Ϲ  ϻ ϴ ϼ ϹϿ Ͻ ϶ϾϿϴϸ ϶ ϼ  ϼϻ Ϲ ϼϹ. Ϣϸ ϴϾ  ϶ ϼ  ϴϵ ϴ  Ϲ ϵ Ͽϴ ϶ϹϸϹ ϴ 

Ͼ Ͽϼ Ϲ ϶Ϲ ϴ  Ϲ Ͼϴ Ͼϴ Ϲ ϶ϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, .Ϲ. Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ϸ  

Ϲ ϼϴϿϴ. К Ϲ Ϸ , Ϲ ϵ Ͽϴ Ϸ  ϸ Ͼϴϻϴ ϴ ϷϹ Ϲ ϼ Ϲ Ͼϴ  ϶ ϻ  Ϲ ϹϽ Ͽ Ϲ  
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ϼϻ Ͽ ϺϹ ϼϽ ϼϺ ϹϽ ϼ Ϲϸ ϹϽ   ϹϸϹϿё  ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

П  ϶  ϵ ϼ ϼϾϹ ϵ Ͽ ϼ ϶ϴ Ϲ ϹϽ ϼϺ ϹϽ ϼ Ϲϸ ϹϽ  ϸ  ϼ   

ϴϹ  Ͼ . 

 и л ва ия ϶Ͽ  ϾϼϹ ϷϿϹ Ϲ Ͽ ϺϹ ϼ , Ϲ Ϲ, 

Ϲ ϹϷϴϻ Ͼ ϸϹ ϴ Ϲ ϼ Ϸϴϻ Ͼ ϸϹ ϴ Ϲ Ϲ ϺϸϹ ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

Ц л  ра . В ϶ϿϹ ϼϹ ϷϿϹ϶ ϸ ϸ  Ͽ ϼϸ ϶, ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ   

Ϲ Ͼϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ , ϼ Ϲ Ͼϴ ϶ ϻ Ϻ Ͻ Ͽϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϼ ϶ϴ ϼϼ ϼ  ϻϴϿϹϺϹϽ ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

в  а ачи и л ва ия: 

- ϹϸϹϿϹ ϼϹ ϷϿϹ ϴ Ϲ ϼ Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϴϻϿϼ  ϴ  

ϼϻ ϴϹ Ͻ Ϲ ϼ ϼϼ, Ϲ ϼϹ Ϲ ϴ ϼ Ϲ Ͼϼ  Ͼϴ  ϴ ϴ Ϲ ϼ  Ϸ Ͽ  

Ͽϴ ϶ ϸϿ  ϴϻϿϼ  Ϸ ϼϻ ϶ ϼ ϸϿ  Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϹϿ ; 

- ϼ Ͽϼ ϼ Ϲ ϾϼϹ ϼ ϷϿϹ Ϲ Ϸ ϴ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ  ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ, ϼ 

ϹϸϹϿϹ ϼϹ ϼ  Ϲ ϼϴϿ  Ϲ ϹϷϴϻ ϷϹ Ϲ ϼ ϼ  ϵ ϹϽ. 

- ϼ ϿϹϸ ϶ϴ ϼϹ ϿϹϾ Ͽ Ϸ  ϼ ϼϻ Ϸ  ϴ϶ϴ Ϲ ϹϽ ϼ ϴ ϼϼ ϶ϴ   

ϼ ϼ Ϸϴϻ ϶, ϴ ϴϾϺϹ Ͼ ϴϾ ϶ ϼϻ ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ ϼ ϶ ϶ϿϹ ϼϹ ϴϿϼ ϼ  ϼϿϼ 

϶ϼ  ϹϺϸ  ϼ ϼ ϷϹ Ϲ ϼ Ϲ Ͼϼ  ϶ ϻϹϽ; 

- ϼϻ Ϲ ϼϹ ϶Ͽϼ ϼ  Ͼϴ ϴϷϹ Ϲϻϴ ϴ ϿϹϾ Ͽ Ͻ ϴ϶ Ϲ ϹϽ ϼ Ͼ ϴϾ ϶ ϼϻ 

ϷϿϹϽ, ϼ ϴ Ͻ ϶Ϲ ϼ Ͼ ϶ Ͼ ϼ ϴ ϼ϶  ϿϹϾ Ͽ  Ͼ ϼ Ϲ ϼϹ϶ Ϲ Ϲ ϼ 

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

Фа ич и  а риал и  и л ва и .  

В ϹϷ  ϵ Ͽ  ϼ ϿϹϸ ϶ϴ  173 ϵ ϴϻ ϴ ϷϿϹϽ ϼϻ 76 ϴϻ϶Ϲϸ  ϼ Ͼ Ͽ ϴ ϴ ϼ  

Ͼ϶ϴϺϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. Иϻ ϼ  ϵ ϸϿ  88 ϵ ϴϻ ϶ ϵ Ͽϼ ϶ϹϸϹ  ϸϹ ϴϿ Ϲ 

ϴ ϴ - ϹϾ Ϲ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ  Ͽ Ϲ  Ͼ ϴϾ ϶, ϸϿ  28 

ϵ ϴϻ ϶ – ϷϿϹ Ϲ Ϸ ϴ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ , ϸϿ  18 – ϹϸϹϿϹ ϼϹ ϿϹ Ϲ Ϸ  

ϴ϶ϴ. В Ϲ ϵ ϴ Ϲ ϵ ϴϻ  ϷϿϹϽ ϵ Ͽϼ ϴ ϴϿϼϻϼ ϶ϴ  Ϲ ϸ  ϼ Ͽϼϻϴ ϶ 

ϼ Ϲ Ͻ ϴ Ϲ Ϲ  Ϲ Ͽ Ϸϼϼ Rock-Eval. Ϧ Ͽ ϼ  Ϸ Ͽ  Ͽϴ ϶ ϹϸϹϿ Ͽϼ  

 Ͼϴ ϴϺ  ϸϴ  ϸϿ  120 ϴϻ϶Ϲϸ  ϼ ϼ Ͼ ϶  Ͼ϶ϴϺϼ . П ϶ϹϸϹ  

ϴ ϴ - ϹϾ Ϲ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ  131 ϵ  Ϲ ϼ. Иϻ Ͻ ϴ϶ 

ϷϿϹ ϸϴ ϼ Ͼ Ϲ Ͻ ϴ϶ ϵ Ͽ ϹϸϹϿϹ  ϸϿ  43 ϵ Ϸ  Ϲ Ϸ  Ϸϴϻϴ ϼ 

Ϸϴϻϴ Ϸϴϻ ϶  ϴ Ͼ. 

в  ащища  л ия.  

1. Нϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϼ ϶  ϻϴϿϹϺϼ Ϲ ϼ ϼ Ϸϴϻ ϶ Ϲ ϴ Ͼϼ, 

ϼ ϶ϴ ϼϹ Ͼ  ϼ ϸϼϿ   ϴ ϼϹ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 
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2. ϲ ϾϼϹ ϷϿϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ͼ Ϲ ϼ ϶ϴ Ϲ 

Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ , ϹϹ  Ͼ  II/III ϼ III ϼ ϴ  ϾϹ ϷϹ ϴ,  ϸϹ Ϻϴ ϼϹ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϶ Ϲϸ Ϲ  76 %, ϵϿϴϸϴ ϹϹ ϶ Ϲ  

Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ  Ϲ ϼϴϿ . 

3. Шϼ Ͼ Ϲ ϴ ϴ Ϲ ϼϹ ϴ ϼϻ ϴϹ Ͻ Ϲ ϼ ϼϼ Ͼϼ  Ϸ Ͽ  

Ͽ ϺϹ ϼϽ ϼ ϸ ϴ  ϶ ϾϼϽ Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ ϸϹ Ϻϴ ϹϷ  ϶ 

ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϻ϶ Ͽ  ϾϿϴ ϼ ϼ ϼ ϶ϴ  ϼ  ϾϴϾ Ϲ ϼϴϿ Ϲ 

Ϲ ϹϷϴϻ ϴ Ϲ ϼ ϾϼϹ ϸ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

4. П ϹϸϿ ϺϹ Ͻ ϶ Ͻ ϿϹϾ Ͽ Ͻ ϴ ϴ Ϲ , ϵϹ ϻ ϴ ϴ ϶ Ϲ 

Ϲ ϼϹ, ϶ Ϲ   ϴ ϴ Ϲ ϴ ϼ, ϶ϴ ϼ ϴ ϴ ϹϸϹϿϹ ϼϼ Ϲ ϴ Ϲ ϶, 

Ϸ ϴ ϶ ϼ Ϲ ϴ ϶, ϻ϶ Ͽ Ϲ  ϵ ϿϹϹ Ͼ ϹϾ  ϶ ϸϼ  Ϲ Ͼ  Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ Ϲ ϹϽ. 

На ч ая ви а: 

- ϹϸϹϿϹ  ϻϴϾ Ϲ ϼ ϴ ϴ Ϲ ϼ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͼϼ  

Ͽ ϺϹ ϼϽ ϶ ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ; 

- ϶ϹϸϹ  ϸϹ ϴϿ Ϲ Ͼ ϿϹϾ Ϲ ϼ ϿϹϸ ϶ϴ ϼ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ 

ϹϷ  Ͼ ϴϾ ϶ Ͼϼ  Ͽ ϺϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ, ϼ Ͼϴϻϴ ,  ϷϿϹ ϸϹ Ϻϴ ϼϹ 

ϸ  ϴ ϴϾ Ϲ ϼϻ  ϶ Ͼ Ͻ ϵ  Ͼ ϷϹ Ϲ ϴ ϼϼ ϺϼϸϾϼ  ϼ Ϸϴϻ ϵ ϴϻ  

ϷϿϹ϶ ϸ ϸ ϶; 

- ϶ Ͽ Ϲ  ϴ ϴϵ Ϲ ϼ ϿϹϸ ϶ϴ ϼ  ϼϻ Ϸ  ϴ϶ϴ ϷϿϹ ϸϴ Ͼ Ϲ ϶ 

Ϸ  Ϸϴϻϴ ϼ Ϸϴϻϴ Ϸϴϻ ϶  ϴ Ͼ Ϲ ϺϸϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ; 

- ϹϸϿ ϺϹ  ϶ Ͻ ϿϹϾ Ͽ Ͻ ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϼ Ϸ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ Ϲ ϹϽ (ϵϹ ϻ ϴ ϴ ϶ Ϲ Ϲ ϼϹ), Ͼ Ͻ ϶ 

Ͽϼ ϼϹ  Ϲ ϴ ϶  ϼ Ϸ ϴ ϶  ϼ ϸϹϾ ϶ ϴ ϴϾ Ϲ ϼϻ Ϲ  ϵ ϿϹϹ ϼ Ͼϼ  

ϸϼϴ ϴϻ  ϸϹϽ ϶ϼ ; 

- ϴ ϶Ϲ Ͼ ϿϹϾ ϴ ϿϹϾ Ͽ  ϼ ϼϻ  ϴ ϴ Ϲ ϶ ϸ Ͼϴϻϴ  ϴ ϼϹ ϷϿϼ Ϸ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ϴ ϼϼ ϻϴϿϹϺϹϽ Ϲ ϼ ϼ Ϸϴϻϴ ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ; 

ра ич ая .  

Ϣϵ ϶ϴ  ϴ ϼϹ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ϴ ϼϼ ϻϴϿϹϺϹϽ 

Ϲ ϼ ϼ Ϸϴϻϴ ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ,  ϻ϶ Ͽ Ϲ   ϶  ϻϼ ϼϽ ϸ Ͻ ϼ Ͼ 

Ϲ ϴ ϼϻ  ϼ  ϵ ϴϻ ϶ϴ ϼ  ϼ ϶ ϼ  ϹϾ ϼ϶  ϷϹ Ͽ Ϸ ϴϻ϶Ϲϸ  ϴϵ . 

В Ϲ Ϲ ϴϵ  Ͽ Ϲ  ϼϾϴϿ Ͻ ϴ ϼ϶ Ͼ Ϲ ϼ Ϲ ϴϿ  ϸϴ , 

ϴ ϴϾ Ϲ ϼϻ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ Ͼϼ  Ͽ ϺϹ ϼϽ 

Ϧ Ͼ Ͻ ϵϿϴ ϼ, Ͼ Ͻ ϺϹ  ϶Ͽ  ϶ Ͻ ϸϿ  ϸϴϿ ϹϽ ϼ  ϵ ϿϹϹ ϸϹ ϴϿ  
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ϼ ϿϹϸ ϶ϴ ϼϽ ϼ Ϲ ϾϹ Ϲ ϹϾ ϼ϶ Ϲ ϼ ϼϼ ϴ Ϲ ϹϷϴϻ  ϼ ϼ Ͼϴ ϻϴϿϹϺϹϽ 

ϷϿϹ϶ ϸ ϸ ϶, ϶ ϼ ϶ϴ ϼϼ Ͼ  ϴ ϶ ϶ϴϿ  ϷϿϼ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ . 

Ϥϴϻ ϴϵ ϴ Ͻ ϿϹϾ Ͽ Ͻ ϴ ϴ Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ 

ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ Ͼϼ  Ͽ ϺϹ ϼϽ ϹϸϿϴϷϴϹ  Ͼ ϼ Ͽ ϻ ϶ϴ ϼ  ϼ 

ϷϹ ϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼ  Ϲ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

А р а ия ра  и ли а ии. ϤϹϻ Ͽ ϴ  ϴϵ  Ϲϸ ϴ϶Ͽ Ͽϼ  ϴ 9 

ϼϽ Ͼϼ  ϼ ϹϺϸ ϴ ϸ  Ͼ Ϲ Ϲ ϼ : 7-ϴ , 8-ϴ  ϹϺϸ ϴ ϸ ϴ  Ͼ Ϲ Ϲ ϼ  

«Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ» (Ϡ Ͼ϶ϴ, 2004, 2005).; ϴ -

ϴϾ ϼ Ϲ Ͼϴ  Ͼ Ϲ Ϲ ϼ  «П ϵϿϹ  ϼ Ϲ ϹϾ ϼ϶  ϴϻ϶ϼ ϼ  ϼ Ϲ ϴϿ - Ϲ϶ Ϸ  

Ͼ ϿϹϾ ϴ ϼ ϼϻ϶ ϸϼ ϹϿ  ϼϿ Ϧ Ͼ Ͻ ϵϿϴ ϼ» (Ϧ Ͼ, 2004); 22- Ͻ, 23-ϼϽ, 24- Ͻ 

ϹϺϸ ϴ ϸ Ͻ Ͼ Ϸ Ϲ   Ϸϴ ϼ Ϲ Ͼ Ͻ ϷϹ ϼ ϼϼ (ϥϹ϶ϼϿ , И ϴ ϼ , 2005; Ϧ Ͼϼ, 

ВϹϿϼϾ ϵ ϼ ϴ ϼ , 2007; ϕ Ϲ Ϲ , ϗϹ ϴ ϼ , 2009); 68-ϴ  ϹϺϸ ϴ ϸ ϴ  Ͼ Ϲ Ϲ ϼ  

Ϲ϶ ϹϽ Ͼ Ͻ ϴ ϼϴ ϼϼ ϷϹ Ϲ  ϼ ϼ ϺϹ Ϲ ϶ (ВϹ ϴ, ϔ϶ ϼ , 2006); 6-ϴ , 7-ϴ  

ϹϺϸ ϴ ϸ ϴ  Ͼ Ϲ Ϲ ϼ  «Хϼ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ» (Ϧ Ͼ, 2006, 2009); ϴ -

ϴϾ ϼ Ϲ Ͼϴ  ϲϺ ϼϽ Ͼϴ  Ͼ Ϲ Ϲ ϼ  «П ϵϿϹ  ϵϴ ϹϽ ϶ Ϸ  ϼ ϷϹ Ͽ Ϸ -

Ϸϼϸ ϸϼ ϴ ϼ Ϲ Ͼ Ϸ  ϸϹϿϼ ϶ϴ ϼ » (В ϿϷ Ϸ ϴϸ, 2006). 

П  Ϲ Ϲ ϸϼ Ϲ ϴ ϼϼ ϵϿϼϾ ϶ϴ  25 ϴϵ , ϶  ϼ ϿϹ: 4 ϴ ϼ ϶ ϶Ϲϸ ϼ  

ϴ  Ϻ ϴϿϴ , ϹϾ Ϲ ϸ ϶ϴ  ВϔК, 20 ϴϵ  ϵϿϼϾ ϶ϴ  ϶ ϶ϼϸϹ ϴ Ϲ ϼϴϿ ϶ 

ϹϺϸ ϴ ϸ  ϼ ϼϽ Ͼϼ  Ͼ Ϲ Ϲ ϼϽ ϼ Ͽ Ϲ  1 ϴ Ϲ  ϴ ϼϻ ϵ Ϲ Ϲ ϼϹ. 

С р ра и  ра .  

Ϙϼ Ϲ ϴ ϼ ϴ  ϴϵ ϴ ϼ  ϼϻ ϶϶ϹϸϹ ϼ , 6 ϷϿϴ϶, ϻϴϾϿ Ϲ ϼ . ϥ ϼ Ͼ 

Ͽϼ Ϲ ϴ  ϶ϾϿ ϴϹ  164 ϴϼ Ϲ ϶ϴ ϼϽ. Ϣϵ ϼϽ ϵ Ϲ  ϸϼ Ϲ ϴ ϼϼ ϴ϶Ͽ Ϲ  155 

ϴ ϼ  ϹϾ ϴ, ϶ϾϿ ϴ  44 ϼ Ͼϴ ϼ 21 ϴϵϿϼ . 

ϔ϶  ϴϵ  ϶ ϶ ϹϽ Ϲ Ϲ ϵϿϴϷ ϸϴ Ϲ  ϼ ϼϻ ϴ ϹϿϹ  Ϲ  ϗ ϴ ϶  

И϶ϴ  Вϴ ϼϿ Ϲ϶ϼ  ϻϴ ϻϸϴ ϼϹ ϵϿϴϷ ϼ  Ͽ ϶ϼϽ ϸϿ  ϶ϹϸϹ ϼ  ϼ ϿϹϸ ϶ϴ ϼϽ, 

ϴ ϶Ͼ  ϻϴϸϴ , Ϲ ϶ ϼ ϴ ϼϹ, Ϸ ϼ ϿϹ Ϲ ϸ ϿϷϼϹ ϸϼ Ͼ ϼϼ ϼ ϸϹϽ ϶ϼϹ 

ϴ ϶ Ϲ  ϴ ϴ  ϴ ϶ϿϹ ϼ  Ͻ ϴϵ . 

ϔ϶  ϴϾϺϹ ϶ ϴϺϴϹ  ϵϿϴϷ ϸϴ  ϶ Ϲ  Ͼ ϿϿϹϾ ϼ϶  Ͽϴϵ ϴ ϼϼ ϷϹ ϼ ϼϼ ϼ 

Ͽϴ ϶  Ϲ ϹϽ ϢϔϢ «Ϧ ϾНИПИ Ϲ », ϵϹ  ϶ ϼ  Ͼ ϿϿϹϷϴ   

ϷϹ ϼ ϼ Ϲ Ͼ Ͻ Ϸ Ϲ ϥϴ ϽϿϹ Ͼ  В.В. ϼ ϨϴϸϹϹ϶ Ͻ ϥ.В. ϻϴ ϶ Ϲ  ϴϵ  ϶ 

϶ϹϸϹ ϼϼ ϼ ϿϹϸ ϶ϴ ϼϽ; ϸ.Ϸ.- . . . ϟ ϴ ϼ  Н.В. ϼ ϙ Ϲ  Ϧ.П. ϻϴ Ϸ ϼ ϿϹ Ϲ 

Ͼ Ͽ ϴ ϼϼ, ϸϼ Ͼ ϼϼ, ϵ ϺϸϹ ϼ , ϸϹϽ ϶ϼϹ ϼ  ϶ ϶ϹϸϹ ϼϼ ϴ ϼ 

ϼ ϿϹϸ ϶ϴ ϼϽ; ϸ ϼϾ  ϢϔϢ «Ϧ ϾНИПИ Ϲ » Ϡϼ ϸϼϷϴϿϹϹ϶  ϔ.ϥ. ϻϴ  ϶ 

ϵ ϴϵ ϾϹ ϼ ϼ Ϲ Ϲ ϴ ϼϼ  Ͼϴ ϴϺ Ϸ  ϴ Ϲ ϼϴϿϴ Ͼ϶ϴϺϼ ; ϴ ϴϾϺϹ ϸ ϼϾ  ИϗϤϗИ 

НϼϾ Ͽ ϼ Ͻ Н.ϟ.; ϻϴ϶Ϲϸ ϹϽ Ͼ Ͼ ϼ ϼ Ϲ Ͼ Ͻ Ͽϴϵ ϴ ϼϹϽ ϢϔϢ «ϛϥϠК» НϴϽ ϴ Ͼ 
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Ϡ.Ϡ., ϻϴ϶Ϲϸ Ϲ  Ͽϴϵ ϴ ϼϹϽ ϷϹ ϼ ϼϼ ИНϗϗ ϥϢ ϤϔН ϸ.Ϸ.- . . Ϩ ϼ  ϔ.Н.; 

Ͼ ϶ ϸϼ ϹϿ  Ϸ  Ͽϴϵ ϴ ϼϼ ϼ Ϲ ϴϿ  Ϲ ϸ ϶ ϴ ϴϿϼϻϴ ϨϗϧП 

«ϥНИИϗϗϼϠϥ» ϥ Ͼ  В.И. 
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1. СВ Ь НЕФ И И АНИЧЕСК  ВЕЩЕС ВА Е . 

 

1.1. л  – а ри ая р а 

Ϥϴϻ϶ϼ ϼϹ Ͽϴϵ ϴ Ͻ ϼ ϴ ϴϿϼ ϼ Ϲ Ͼ Ͻ Ϲ ϼϾϼ ϸϴϹ  ϶ Ϲ ϵ Ͽ Ϲ ϶ ϻ Ϻ ϹϽ ϶ 

ϼ ϿϹϸ ϶ϴ ϹϿ Ͼϼ  ϴϵ ϴ ,  ϻ϶ Ͽ Ϲ  Ͽ ϴ  ϶  ϼ ϴ ϼ , ϸϴ  

϶ϴ ϼϹ Ϲ Ϲ Ϲ  ϹϾ Ϲ ϸϴ϶  Ͽ Ϻϼ϶ ϼϹ  Ϲϸ ϴ϶ϿϹ ϼ . ϦϴϾ, ϶ ϿϹϸ ϹϹ 

϶ Ϲ  ϶ ϼ Ϲ ϵ Ϲ ϶ ϼ ϴ ϼϹ ϸϹϿ Ϲ  Ϸ Ͽ  Ͽ ϺϹ ϼ  ϾϴϾ ϶ ϻ Ϻ  Ϲ Ͽ Ͼ  

Ϸϴϻ ϴ Ϲ ϼ Ͼϼ  ϸϴ ,  ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ . Ϣ ϵϹ  ϷϿϹϽ ϶Ͽ Ϲ  

϶ Ͼ Ϲ ϸϹ Ϻϴ ϼϹ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ( Ͻ Ϲ϶ ϴ ϹϹ 90 % ϴ .),  ϼ, 

ϷϿϼ Ϻ  ϴϻ϶ϴ  Ͼ Ϲ ϼ ϶ϴ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  Ϲ ϹϷ  ϼ ϴ  Ϧϼ  

ϼ ВϹϿ Ϲ. ϙ Ͽϼ ϶ ϹϸϴϿϹϾ  Ͽ  Ϸ Ͽ Ϲ Ͽ ϺϹ ϼ  ϶ ϶  ϼ ϴϿϼ  

Ϲ ϼϴϿ  ϼ ϼϾ  Ϲ ϴ ϴ [Ϧϼ  ϕ., ВϹϿ Ϲ Ϙ., 1981],  ϶ ϿϹϸ ϹϹ ϶ Ϲ  

϶ϼϿ  ϸ ϴ  Ϸ  ϴϵ , ϶ Ͼ  ϵ ϶ ϶ϴϹ  ϷϹ Ϲ ϴ ϼ  Ϲ ϼ ϷϿ ϼ 

[Isaksen G.H. et al., 1998; Killops S.D. et al., 1997, 1998; Behar F. et al., 1997; Wilkins R.W.T. 

and George S.C., 2002]. В ϴ ϹϹ ϶ Ϲ  Ϸϼ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ ϺϹ ϸ Ͼϴϻϴ ,  

ϷϿϼ ϵ  ϷϹ Ϲ ϼ ϶ϴ  Ϲ Ͽ Ͼ  Ϸϴϻ,  ϼ Ϲ , ϼ ϼ ϵϿϴϷ ϼ  Ͽ ϶ϼ  

(ϸ ϴ  ϶ ϾϼϽ ϴ ϴϿ Ͻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ, Ϲ ϵ ϸϼ Ͻ ϶Ϲ  

ϻ ϹϿ ϼ, ϴϿϼ ϼϹ Ͼ ϿϿϹϾ ϶ ϼ Ͼ ϹϾ) ϶ Ͽ Ϲ ϶ ϻ Ϻ  ϵ ϴϻ ϶ϴ ϼϹ ϻϴϿϹϺϹϽ Ϲ ϼ 

ϼ Ϸϴϻϴ, ϷϹ Ϲ ϼ ϶ϴ  ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ . 

В ϸϹ ϷϿϹ ϼϾϴ ϼϼ ϷϿϼ Ͼ Ϲ ϿϹ ϼ  ϸ Ͼ ϶ ϴϾϺϹ ϷϹ Ϲ ϼ  

϶ Ͼ ϿϹϾ Ͽ Ϲ Ϸϴ ϼ Ϲ ϾϼϹ Ϲϸϼ Ϲ ϼ  [Ϧϼ  ϕ., ВϹϿ Ϲ Ϙ., 1981]. ϘϹ ϴϿ Ϲ 

ϼ ϿϹϸ ϶ϴ ϼ  ϴ϶ϴ ϼ Ͼ Ͽϼ Ϲ ϶ϴ ϷϿϹ϶ ϸ ϸ ϶, Ͼ ϴϷϼ ϶ϴ  ϼϻ ϴ ϼ ϷϿϹϽ 

ϴϻϿϼ Ͻ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ [Вϴ Ϲ϶ϼ  Н.ϕ., 1986; Hagemann H.W. et al., 

1978; Leythaeuses D., 1968; Leythaeuses D. and Welte D., 1969; Lin R. et al., 1986, 1987], 

ϾϴϻϴϿϼ,   ϶ϹϿϼ Ϲ ϼϹ  Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ͼ Ͽϼ Ϲ ϶  Ͼ ϴϷϼ Ϲ  

ϷϿϹ϶ ϸ ϸ ϶ ϶ϹϿϼ ϼ϶ϴϹ , ϸ ϼϷϴ  ϴϾ ϼ ϴϿ Ϸ  ϸϹ Ϻϴ ϼ  ϼ ϻ ϴ Ϲ ϼ  

ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϴ϶  0,8-1,0 % ( ϼ Ͼ 1). П ϼ ϸϴϿ ϹϽ Ϲ  

ϼϿϹ ϼϼ ϷϿϹ ϼϾϴ ϼϼ ϶ ϸ Ͼ ϴϾ ϴ ϼϻ ϷϿϹϽ Ϲ Ϲ  Ϲ ϴϹ . П ϼ ϼϻϾ  

϶ Ϲ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ (Ro=0,2-0,5 %) ϸϹ Ϻϴ ϼϹ Ͼ ϴϷϼ Ϲ  

϶Ϲ Ϲ ϶ ϴϾϺϹ ϴϿ  ϼ Ϲϸϼ ϴϿϾϴ ϶ ϴϿ Ϸ  Ϲ ϼ  Ϲ ϵϿϴϸϴ  ϷϿϹ϶ ϸ ϸ  

ϴ϶ϴ ϥ25-ϥ33, ϴ ϼ ϵ ϿϹϹ ϶ Ͼϼ  ϻ ϴ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ 

(0,5-1,3 %) ϴϾ ϼ  Ͼ ϼ϶ Ͻ ϴ ϹϸϹϿϹ ϼ  Ϲ ϴϹ  ϶ ϵϿϴ  ϥ20. П ϼ  ϵ ϹϷ  

϶ ϸϴ Ͼ ϴϾ ϶, ϶ Ͻ ϴ϶Ͽ ϹϽ Ͼ  ϶Ͽ  Ͽ Ϲ ϴ ϴϿ -

Ͽϼ Ϲ Ͼ Ϲ , ϴϵϿ ϸϴϹ  ϶ϹϿϼ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϴ Ͽ Ͻ ( ϷϿϹ϶ ϸ ϸ Ͻ) 
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ϴ ϼ Ͽ Ϲ  Ͼ ϴϾ ϶. ϠϴϾ ϼ ϴϿ Ϲ ϸϹ Ϻϴ ϼϹ ϷϿϹ϶ ϸ ϸ ϶ ϶ 

Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ ϸ ϼϷϴϹ  ϼ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ 0,8-1,0 %. 

 

 
Ϥϼ Ͼ 1. В ϸ Ͼ ϴϾ ϴ ϼ ϸϹ Ϻϴ ϼϹ ϷϿϹ϶ ϸ ϸ ϶ ϴϻ  ϼ ϶ ϾϴϾ Ͼ ϼ  

ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϸϿ  ϷϿϹϽ ϴϻ  ϴ Ͼ 
(  ϵ Ϸ  ϷϿ  ϸ  ϴ ϴ ϼ ϴ) [Hagemann H.W. et al., 1978] 

 

ϥ Ϲ ϶  Ϲ ϼ  [Teichmuller M., 1974], ϶ϴ Ϲ ϴ Ϲ Ϸ ϴ ϼ Ϲ Ͼϼ  

ϼ ϿϹϸ ϶ϴ ϼ ,  ϶ Ͽϼ ϼϹ  ϴ Ϲ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼϻ ϷϿϹϽ Ϲ 

϶ ϸϹϿ  ϶ ϵ ϴϻ ϼϽ  ϵϼ ϼϸ, ϴ, ϴϸ ϵϼ  ϴ ϶ϼ ϼ ϼ Ϲ,  ϶ ϴϹ   

ϼ  ϶ ϼ ϼ Ϲ ϾϼϹ ϹϴϾ ϼϼ. Ϣϸ ϴϾ  ϶Ϲ  ϴ Ϸ Ϲ  ϶ Ͽ ϻ  ϷϹ Ϲ ϴ ϼϼ ϷϿ ϼ Ϲ 

Ͽ Ͼ  Ϸϴϻ ϵ ϴϻ  ϷϿϹ϶ ϸ ϸ ϶,  ϼ ϺϼϸϾϼ  ( Ϲ ϼ)  ϿϹϸ ϹϽ ϼϷ ϴ ϼϹϽ ϼϻ 

ϸ  ϶Ͽ Ϲ  ϺϹ ϶  Ϲ Ϲ ϶ϿϹ ϼϽ ϶ ϴϻϿϼ  Ϸ Ͽ  ϵϴ ϹϽ ϴ  ϼ ϴ, ϶ 

 ϼ ϿϹ ϼ Ϥ ϼϼ [ϗ Ͽϼ  Ϡ.В. ϼ ϸ ., 2002; ϗ Ͽϼ  Ϡ.В. ϼ К ϻ Ϲ ϶ϴ ϔ.ϔ., 1970; 

ϗ Ͽϼ  Ϡ.В. ϼ ϗ Ͽϼ  ϔ.Ϡ., 1995; ϥϾ ϾϼϽ Ϡ.Ϙ., 2005; Wilkins R.W.T. and George 

S.C., 2002]. 

В Ͼϴ Ϲ Ϸ Ͽ  Ͽ ϺϹ ϼ  Ϙ Ϲ Ͼ Ϸ  ϵϴ ϹϽ ϴ ϴ ϴ Ϲ ϼ . XXII Ϲϻϸϴ 

КПϥϥ ϼ ϸϾϹ ϸϷ ϶ϼ ϹϿ  Ϸ  ϶ ϴϵ Ͼ ϼ ϶ Ͽϴ϶ϴ  ϴϵϿ ϸϴϿϼ  ϶ 

Ϲ Ϲ ϼϹ Ϲ ϼ ϿϹ  (1961-1968 ϷϷ.) ϶ ϸϹϿϹ ϼ  7-12 Ͽ/ ϴ  ϶Ϲ Ͽ -Ͼ ϼ Ϲ϶ Ͻ Ϲ Ϲ ϸ ϵ Ͻ 

ϺϼϸϾ ϼ. В 1962 Ϸ. Нϴ ϴ Ϲ ЧϴϽϾϼ  ϺϼϸϾϼϹ ϷϿϹ϶ ϸ ϸ  ϶ ϸϹϿ Ͽϼ  ϼ ϸϾϹ 

ϹϾ ϶ (60-80 Ͽ/ ϴ ); ϼ ϸϹ ϺϴϿϼ 94 % ϴϿϾϴ ϶, 1% ϼϾϿϴ ϶ ϼ 5 % ϴ Ϲ ϶. В 1977 
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Ϸ ϸ  ϴ ϴ Ϲ К ϿϹ  ϵ Ͽ  Ϲ Ϲ  ϶ ϸϹϿϹ ϼϹ ϺϼϸϾϼ  ϷϿϹ϶ ϸ ϸ ϶ (200 Ͽ/ ϴ ) 

Ͽ  0,8 Ϸ/ 3
. 

В Ϙ Ϲ Ͼ  Ϸ Ͽ  ϵϴ ϹϽ Ϲ Ͼ  ϵ ϿϹϹ 45 Ϲ ϺϸϹ ϼϽ ϼ ϻϴϿϹϺϹϽ Ϲ ϼ 

ϼ Ϸϴϻϴ. ϧϷϿϼ ϼϺ ϹϷ  Ͼϴ ϵ ϴ Ϙ ϵϴ ϴ ϴ ϴϾ Ϲ ϼϻ  ϸ ϶ Ͽ  ϶ Ͼϼ  ϸϹ Ϻϴ ϼϹ  

Ͽϼ ϼϸ  Ͼ Ϲ ϶, ϸ ϼϷϴ ϹϹ 30 %. Ϙϴ Ϲ ϵ ϹϿ ϶  ϻ϶ ϿϼϿ  ϸϹϿϴ  

ϴ϶  [ϗ Ͽϼ  Ϡ.В. ϼ ϸ ., 2002] Ϲϸ Ͽ ϺϹ ϼϹ,  Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϷϿϹϽ 

ϷϿ  ϵ  ϶  ϼ ϼϾ  ϸϿ  ϻϴϿϹϺϹϽ Ϲ ϼ ϶  ϴϽ Ϲ. 

В ϸϹ ϴ  ϼϺ ϹϾϴ ϵ ϶ Ϸ  ϟ ϶ ϶ Ͼ -В Ͽ Ͼ Ϸ  ϵϴ ϹϽ ϴ ϷϼϹ Ϲ ϼ  ϶ 

ϸϴ  ϼ ϷϿϹ ϾϴϻϴϿϼ  ϻϴ Ͽ Ϲ ϼ ϶ ϻϾϼ  Ͽϼ  ϶Ϲ Ϲ ϶  Ϲ Ϸ  ϶Ϲ ϴ, 

϶ Ϲ Ϲ ϴ ϼ ϴ Ϲ  Ϲ , ϸϹ Ϻϴ ϼϹ ϴϿϾϴ ϶ ϶ Ͼ  ϴ϶Ͽ Ͽ  55 %, ϼϾϿϴ ϶ 

– 20%, ϴ Ϲ ϶ – 25 %. 

В КϼϻϹϿ ϶ Ͼ  ϵϴ ϹϽ Ϲ (ПϹ Ͼϴ  ϵϿϴ ) ϼ ϸϾϹ ϴ  2 Ϲ  

ϴ ϼ ϶ϴϿϴ ϼϻ ϴ. П ϼ ϸϾϹ Ͼ϶Ϲ ϿϴϷϴ ϴ Ͻ ϴ Ϲ Ϲ  ϼϿϴ  ϼϻ 

Ͼ ϶Ͽϼ Ϸ Ͽ  Ͽϴ ϶ ϼ ϹϺϸ Ͽϴ ϼϽ. ϔ ϴϿ Ϸϼ Ϲ Ϲ Ϲ ϶ϿϹ ϼ  ϴϵϿ ϸϴϿϼ  ϼ 

ϴ ϸ Ϸϼ  ϴ ϴ  Ϸ  ϵϴ ϹϽ ϴ. В  ϵϴ ϹϽ Ϲ ϷϿϼ ϺϹ ϴ ϴϾ Ϲ ϼϻ  ϶ Ͼϼ  

ϸϹ Ϻϴ ϼϹ  Ͽϼ ϼϸ  Ͼ Ϲ ϶ (15-35 %). 

В ЧϹϿ ϵϼ Ͼ  Ϲϻ ϻ Ͻ Ͼ  ϵϴ ϹϽ Ϲ ϻϴ ϼϾ ϼ ϶ϴ  33 ϶ϿϹ ϼ  Ϲ ϼ, 

ϴϼϵ ϿϹϹ ϼ Ϲ ϼ϶ Ϲ ϼϻ Ͼ  ϴ ϶ϿϹ  ϴ ϙ ϹϹ϶ Ͼ Ͻ Ͽ ϴϸϼ, ϷϸϹ ϼ 

ϵ ϶ϴ ϼϼ ϵ Ͽ  Ͽ Ϲ   0,4 ϸ  3,5  Ϲ ϼ Ͽ  0,813 Ϸ/ 3
 ϼ ϸϹ Ϻϴ ϼϹ  

Ϲ  0,44 % ϼ  ϸϹϵϼ Ϲ 30-700 Ͽ. 

В К ϻ Ϲ Ͼ  ϵϴ ϹϽ Ϲ Ϲ Ϲ ϶ϿϹ ϼ  ϵ Ͽϼ ϶ Ϲ ϶ Ϲ ϵ ϴ ϺϹ  ϶ 1955Ϸ. Нϴ 

ϷϹ ϵϴ ϹϽ ϴ ϶ ϴϽ Ϲ .ϧϻ  ϶ ϸϴ  ϼϿ ϼ Ͼ Ͻ ϶ϼ  (϶Ϲ  ПϹ ) ϵ Ͽϴ 

ϵ ϴ ϺϹ ϴ Ϲ -Ͼ ϼ Ϲ϶ϴ  ϺϼϸϾ  Ͽ  0,83 Ϸ/ 3
  Ϲ ϵϿϴϸϴ ϼϹ  ϶ ϴ϶Ϲ 

ϴϿϾϴ ϶ (88 %), ϸϹ Ϻϴ ϼϹ Ϲ  0,08 %. В 1959 Ϸ. ϴϾϺϹ ϴ ϷϹ К ϻϵϴ ϴ ϶ Ͽ ϺϹ ϼ  

ϼϿ ϼ Ͼ Ͻ ϶ϼ  ϵ Ͽϴ Ͽ Ϲ ϴ Ϲ  Ͼ ϴ -ϵ Ϸ  ϶Ϲ ϴ Ͽ  0,83 Ϸ/ 3
, 

ϸϹ Ϻϴ ϼϹ ϴϿϾϴ ϶ ϶ Ͼ Ͻ ϴ϶Ͽ Ͽ  77,8 %. В  ϺϹ Ϸ ϸ  ϶ ϴ Ϲ ϔϵϴ Ϲ϶  1 

(ϕϴϽϸϴϹ϶ ϾϼϽ ϴϽ ) ϶ ϸϴ  ϼϿ ϼ Ͼ Ͻ ϶ϼ  ϵ Ͽϴ ϶ Ϲ Ϲ ϴ Ͼ ϴ ϶ϴ ϴ  ϴ Ͽ ϼ ϴ  

ϺϼϸϾ  Ͽ  0,81 Ϸ/ 3
. В Ϲ϶Ϲ  ϴϽ ϴ  ϵϴ ϹϽ ϴ ϵ Ͽϼ ϵ ϴ ϺϹ  Ϲ ϼ 

Ϲ Ͼ Ͽ Ͼ  ϸ Ϸ Ϸ  ϴ϶ϴ. Нϴ ϥ Ͽ Ϲ Ͼ Ͻ Ͽ ϴϸϼ ϼϻ Ͽ ϺϹ ϼϽ Ͼ ϻ Ϲ Ͼ Ͻ 

϶ϼ , ϸ ϼϿϴ ϹϽ ϼϿ ϼ Ͼ , ϵ Ͽϴ Ͽ Ϲ ϴ ϶Ϲ Ͽϴ  Ϲ  Ͽ  0,79 Ϸ/ 3
,  

Ϲ ϵϿϴϸϴ ϼϹ  ϶ ϴ϶Ϲ ϼϾϿϼ Ϲ Ͼϼ  ϴϿϾϴ ϶ (50,2 %). ϕϿϼϻϾϴ   ϴ϶  Ϲ  ϵ Ͽϴ 

Ͽ Ϲ ϴ, ϴϾ ϺϹ ϼϻ ϸ ϼϿ ϼ Ͼ Ͻ ϶ϼ  ϴ ϲϺ -ϕ ϼ ϶ Ͼ Ͻ Ͽ ϴϸϼ (ϸϹϵϼ  

0,3 / ). 
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В Кϴ ϴϷϴ ϸϼ Ͼ  ϵϴ ϹϽ Ϲ, ϶ Ͽ ϺϹ ϼ  Ͼϴ ϵ ϴ ϶ Ϲ Ϲ  Ϲ Ϲ ϶ϿϹ ϼ  ϶ 

϶ϼϸϹ ϵϼ ϼ ϻ Ͻ ϴ , ϴ ϴ ϼ ϼ  ϼ ϶Ϲ ϸ  ϵϼ ϶, ϶ Ͼ  ϸϹ Ϻϼ  

ϼ Ϲ  ϸϼ ϴϾ ϶ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴϿϾϴ ϶, ϼϾϿϴ ϶ ϼ ϴ Ϲ ϶. 

В Н ϶ϹϷϼϼ [Hvoslef S. et al., 1988] ϼ Ш Ͽϴ ϸϼϼ [George S.C., 1993] ϵ Ͽϼ 

ϵ ϴ ϺϹ  Ϲ ϴ ϼϾϼ, ϻϴϿϹϷϴ ϼϹ ϶ ϼ Ϸ Ͽ  Ͽϴ ϶, ϼϾ Ϲ ϼ  Ͼ  

ϵ Ͽϼ ϻϴ Ͽ Ϲ  ϵϼ ϸ ϵ  ϶Ϲ Ϲ ϶ ,  Ϲ ϼ  ϴ϶ ϶, ϼ Ϲ ϼ  ϶Ͽ  

ϼ ϼϷ ϴ ϼϼ ϷϿϹ϶ ϸ ϸ ϶ ϼϻ Ϸ Ͽ  Ͽϴ ϶ ϶ Ϲ ϴ ϼϾ. 

В Ϲ ϹϷϴϻ  ϵϴ ϹϽ Ϲ ϥϴ  Х ϴ  (ϥШϔ) ϼ ϼ ϴ ϼϼ  ϼϻ 

϶Ϲ Ϲ ϹϿ ϶  Ϸ Ͽ  Ͽϴ ϶ ϵ Ͽϼ Ͽ Ϲ  Ϲ ϿϹ Ϲ ϼ Ͼϼ (ϸ  Ϲ  

ϵϴ ϹϿϹϽ ϼϻ ϸ Ͻ Ͼ϶ϴϺϼ ) ϿϹϷϾ Ͻ Ϲ ϼ  ϶ Ͼϼ  Ϲ ϼϹ  ϸϹ Ϻϴ ϼ  ϼ ϴ ϴ 

ϼ ϼ ϴ ϴ [Rice D.D. et al., 1989; Clayton J.L. et al., 1991; Michael G.E. et al., 1993]. ϧϷϿϼ, ϼϻ 

Ͼ  ϵ Ͽϼ Ͽ Ϲ  ϼ Ͼϼ Ϲ ϼ, ϴ ϴϾ Ϲ ϼϻ ϶ϴϿϼ  ϶ Ͼϼ  ϸϹ Ϻϴ ϼϹ  

϶ ϸ ϸϴ ϼ ϶ Ϲ ϼ ϻ ϴ Ϲ ϼ ϼ ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ (HI=200-400 ϾϷ ϧВ/  ϥ Ϸ). 

ϔ϶ ϴϿϼϽ ϾϼϽ ϴϸ Ͻ ϵϴ ϹϽ  ϗϼ ϿϹ ϸ ϶Ͽ Ϲ  ϴϼϵ ϿϹϹ ϼϻ϶Ϲ Ͻ 

϶ϼ ϼϹϽ, ϷϸϹ Ϲ ϵϿϴϸϴ  Ϲ ϹϷϴϻ ϶ Ϲ Ϲ ϺϸϹ ϼ , ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ Ϲ  

Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  ϷϿϹϽ [Wilkins R.W.T. and George S.C., 2002]. В Ϲ Ϲ ϼϹ Ϸϼ  

ϿϹ  Ϲ ϵ Ͽ  Ͼ ϴ ϹϿ  ϸ Ͼϴϻϴ  ϴϾ ,  ϵ Ͽ ϼ ϶  ϷϿϹ϶ ϸ ϸ  ϻϴϿϹϺϹϽ 

϶  ϴϽ Ϲ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  ϷϿ ϼ, ϴ Ϲ ϷϿϼ ϼ Ͽϴ ϴ ϼ  ϸϹ Ϻϴ ϼϹ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ  20 %.  ϢϾ ϴ ϹϿ  Ͼ   ϶  ϶ Ϲ ϷϿϼ ϴ϶ϼ  

Ͽ Ͼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ͼ Ϲ Ϸ  ϸϹϿϼ ϶ϴ ϼ  Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼϼ ϼ ϴ Ϲ  

Ͼ Ͽϼ Ϲ ϶ϴ ϷϹ Ϲ ϼ ϶ϴ Ͻ Ϲ ϼ [Moore P.S. et al., 1992]. ϢϾϴϻϴϿ ,  Ͼ Ͽϼ Ϲ ϶  

ϷϹ Ϲ ϼ ϶ϴ Ͻ Ϲ ϼ Ͽ Ͼ  ϷϿϼ ϼ ϴ ϷϼϿϿϼ ϴ ϼ Ϲ ϸ ϴ  ϸϿ  ϼ ϶ϴ ϼ  

Ϲ ϶ ϼ  Ϲ  ϻϴϿϹϺϹϽ. 

ϕ Ͽ ϼ ϶  Ϲ ϹϽ ϴϸ Ϸ  ϵϴ ϹϽ ϴ Ϧϴ ϴ ϴϾϼ (Н ϶ϴ  ϛϹϿϴ ϸϼ ) ϵ Ͽϼ 

ϷϹ Ϲ ϼ ϶ϴ  Ϲ ϼϷϹ ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ ϼ ϸϴ ϼ ϻϸ ϹϷ  ϹϿϴ, ϴϿϹ ϷϹ ϴ ϼ 

Ϲ ϴ [Killops S.D. et al., 199]. П  ϿϹϾ Ͽ  ϴ϶  ϼ Ϲ ϼ  

Ͼ ϹϿϼ   Ͼ ϴϾ ϴ ϼ ϼϻ ϷϿϹϽ. Х ,  Ϲ ϼ  ϹϾ  ϼ ϿϹϸ ϶ϴ ϹϿϹϽ [Sykes 

R. and Dow M.J., 2000; Sykes R. 2001], ϶ ϼ ϶ϴ ϼϼ Ϲ ϺϸϹ ϼϽ Ϲ ϼ ϵϴ ϹϽ ϴ 

ϷϿϼ ϼ ϼ ϴ  ϴ ϼϹ ϼ ϷϿϼ Ϲ ϴ ϷϼϿϿϼ , ϶ϾϿϴϸ Ͼ  ϹϸϹϿ Ϲ  ϷϿϴ  

ϸϹ Ϻϴ ϼ  ϶ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

И Ϲ  ϸϴ Ϲ  ϻ ϴ ϼ ϹϿ  ϶ϾϿϴϸϹ Ϲ ϹϷϹ Ϲ ϴ ϼϼ Ϸ Ͽ ϼ Ͽϴ ϴ ϼ ϶ 

ϼ ϶ϴ ϼϼ Ϲ  Ϲ ϺϸϹ ϼϽ ϶ Н ϶ϹϺ Ͼ  Ϲ, ϥϹ϶Ϲ  Ϲ, ϴϸ  

ϵϴ ϹϽ ϴ  И ϸ Ϲϻϼϼ (Mahakam Delta ϵϴ ϹϽ ϴ Kutei ϼ ϵϴ ϹϽ  Ardjuna), ϴϸ  

ϵϴ ϹϽ Ϲ Turpan (Кϼ ϴϽ) [Wilkins R.W.T. and George S.C., 2002]. 
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Ч  Ͼϴ ϴϹ  ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ϸ  Ϲ ϹϷϴϻ Ϸ  ϵϴ ϹϽ ϴ,  ϻϸϹ  

Ϸ ϼ ϿϹ Ϲ Ϸ Ͽ Ϲ Ͽ ϺϹ ϼ  ϶Ϲ ϹϷ  ϴϿϹ ϻ , ϹϿϴ ϼ  ϴ ϴ ϼ϶ϴϿϼ  

Ͽ Ͼ  ϶ Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  ϼ ϼϾϴ Ϲ ϴ ϴ. Нϴ ϶ϴ ϼϼ ϻϴϾ Ϲ ϹϽ 

ϴ ϴ Ϲ ϼ  ϼ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ 

ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϴ϶ ϴ ϼ ϴϵ  [ϕ ϼϾ ϶ Ϣ.И. ϼ Ϩ ϼ Ϲ϶ ϔ.ϥ., 1999] ϵ Ͽ Ϲ Ϲ  ϹϷ  

϶ϾϿϴϸ ϶ ϼ ϶ϴ ϼϹ Ϸϴϻ ϶  Ϲ ϺϸϹ ϼϽ Ϲ϶Ϲ ϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. П  ϼ  ϴ Ϲ ϴ  

ϴ ϶ϹϿϼ ϼ ϴ ϸ ϼϷϴϹ  37,5 %  ϶ ϹϷ  ϵ Ϲ ϴ Ϸϴϻϴ. Ϙ ϷϼϹ [НϹ Ϲ Ͼ  Н.Н. ϼ ϸ ., 1999; 

ϗϴϿϼ ϶ ϱ.Ϡ., 1989], ϴ ϶ϴ ϼϼ ϼϻ Ϸ  ϴ϶ϴ ϷϿϹ϶ ϸ ϸ  Ϸϴϻ ϶, ϶ ϻ ϶ϴ  

ϼ ϺϸϹ ϼϹ Ϸϴϻ ϶  ϷϼϷϴ ϶ Ϲ϶Ϲ ϴ Ϧ Ϲ Ͼ Ͻ ϵϿϴ ϼ  ϴ ϹϽ Ϸϴϻ ϷϹ Ϲ ϴ ϼϹϽ 

ϹϿ ϶ ϼ Ϸ Ͽ ϼ Ͽ ϺϹ ϼ ϼ. НϹϾ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ Ϲϸ ϼ ϼ ϴϿϼ  

Ͼϼ ϼϻ Ϲ ϼ  ϴ϶ϴ ϺϼϸϾϼ  ϷϿϹ϶ ϸ ϸ ϶ Ͼ ϴϷϼ Ϲ  ϼϻ ϷϿϹϽ [П ϶ Н.В. ϼ 

ϸ ., 1999; ϗϿϴϸϾϼ  Ϡ.ϔ. ϼ ϸ ., 1999], ϸ ϴϾ  ϴ϶ϿϹ ϼϹ  ϴ϶  Ϲ ϹϽ Ϲ 

϶ ϸϼϿ , ϴ ϴϵ  Ϲ Ͽ ϼϿϼ ϸϴϿ ϹϽ ϹϷ  ϸ ϿϺϹ ϼ  ϼ, ϶Ϲ ϶Ϲ , ϴ ϼϹ 

ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ϴ ϼϼ ϷϿϹ϶ ϸ ϸ  ϻϴϿϹϺϹϽ ϛϴ ϴϸ Ͻ 

ϥϼϵϼ ϼ ϴϿ  Ϲϸ Ͼϴϻϴ . 

 

1.2. Н рир щая  л  

НϹ ϹϷϹ Ϲ ϴ ϼ Ϲ ϶ Ͻ ϶ϴ ϷϿϹϽ Ϲϸ ϹϸϹϿ  ϼ  ϿϹ Ϲ  ϼ 

ϴ Ϲ ϴϿ  ϴ϶ , ϴ Ϲ  ϹϷ  Ϲ ϶  ϴϻϿϼ Ϲ Ͼϼ ϻ Ϲ ϼ . 

Ϙ ϼ ϼ ϼ  ϶Ͽ Ϲ  Ϲ ϼϹ, ϷϿϴ  Ͼ  ϶ϼ ϼ ϼ  ϵϿϴϸϴϹ  

Ϸϴϻ ϷϹ Ϲ ϴ ϼ  Ϲ ϼϴϿ , ϿϹϽ ϼ ϼ  – Ϲ ϹϷϹ Ϲ ϴ ϼ , ϴ ϼ Ϲ ϼ ϼ  – 

ϼϻϾϼ  ϼϿϼ ϶ ϵ Ϲ Ϲ ϼ ϹϹ  ϵ  Ͼ Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼϼ [Jones R.W. and Edison A., 

1978; Хϴ  ϘϺ., 1982; Radke M. et al., 1980; Tissot B.P. and Welte D., 1984]. В ϿϹϸ ϶ϼϹ 

Ϸ , ϷϼϹ ϴ϶  Ͼ ϼ ϶ϴϿϼ  ϴ ϵ Ͻ ϶ϴϺ ϼ Ͽϼ ϼϸ  Ͼ Ϲ ϶, ϶ 

Ϲ ϾϹ Ϲ ϼϴϿϴ ϷϿϹϽ ϸϿ  ϷϹ Ϲ ϴ ϼϼ Ϲ ϼ [Tissot B.P. and Welte D., 1984; Thompson S. 

et al., 1985; Liu S.L. and Taylor G.H., 1991; Snowdon L.R., 1991; Horsfield B. et al., 1988; 

Mukhopadhyay P.K. et al., 1991; Mukhopadhyay P.K. and Hatcher P.G., 1993; Curry D.J. et al., 

1994; Hendrix M.S. et al., 1995]. ϘϹϿϴϿϼ  ϸϹϿ Ϲ Ͼϼ ϶ Ϲ ϾϹ ϼ ϼ ϴϿ Ϸ  

϶  ϸϹ Ϻϴ ϼ  ϿϹϽ ϼ ϼ ϴ ϶ ϷϿ , ϸϿ  Ϸ  ϵ  ϵ Ͽϴ ϶ ϻ Ϻ  ϷϹ Ϲ ϴ ϼϼ 

Ϲ ϼ: Hunt J.H., 1991 – «15-20% Ͽϼ ϼ ϼ ϴ + Ϲϻϼ ϼ ϴ»; Snowdon L.R., 1991 – «ϸ  10% 

ϵ Ϸϴ Ϲ  ϶ ϸ ϸ  ϴ Ϲ ϴϿ ϶ ϷϿ »; Mukhopadhyay P.K. and Hatcher P.G., 1993 – 

ϼ ϼ  15-20% ϿϹϽ ϼ ϼ ϴ. Mukhopadhyay P.K. et al., 1991; ϿϴϷϴϿϼ,  ϸϹ Ϻϴ ϼϹ 

20-25% ϿϹϽ ϼ ϼ ϴ ϸ ϿϺ  ϵ  ϵ ϻϴ ϹϿ , ϵ  ϷϹ Ϲ ϼ ϶ϴ  Ϲ ϼ ϼ ϼ ϿϼϻϹ  

>10 ϴ  %. 
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Ϣϸ ϴϾ  ϻϺϹ ϴϿ  ,  Ϲϸϼ ϼϾ Ͼ Ϲ ϶ Ϸ  ϿϹϽ ϼ ϼ ϴ ϴϾϺϹ 

Ϲ ϶ Ϲ  ϴϻϿϼ ϼϹ ϶ ϵ ϼ Ͼ Ϲ ϹϷϹ Ϲ ϴ ϼϼ. Ϣ ϶ ϶ϴ  ϴ Ϲϻ Ͽ ϴ ϴ  

ϹϸϹϿϹ ϼ  ϸϹ Ϻϴ ϼ  ϷϿϹ ϸϴ ϶ ϴϿϼ ϴ ϼ Ϲ Ͼϼ  Ϲ   
13ϥ ϳϠϤ- ϹϾ ϴ  

ϸϹϿ  ϴ Ϲ ϴϿ ϶ Qin K. et al. (1993) ϴ Ͽ ϺϼϿϼ ϼϾ Ͼ Ϲ  ϷϿ  ϶ ϸϾϹ 

Ϲ Ϲ ϼ  Ϲ ϹϷϹ Ϲ ϴ ϼ  ϶ Ͻ ϶ ϶ ϿϹϸ Ϲ  ϸϾϹ: ϴϿ Ϸϼ ϼ , Ϲϻϼ ϼ , 

Ͼ ϼ ϼ , ϼ ϼ , ϵϹ ϼ ϼ , ϸϴϿϹϹ ϼϸ  ϼϾ Ͼ Ϲ  Ϸ  ϶ϼ ϼ ϼ ϴ ϼ 

ϼ Ϲ ϼ ϼ ϴ. Powel T.G. et al. (1991) ϾϴϻϴϿϼ,  ϴϿ Ϸϼ ϼ , Ͼ ϼ ϼ  ϼ ϵϹ ϼ ϼ  ϶Ͽ  

ϵ Ϸϴ Ϲ ϼ ϸϿϼ ϼ ϴϿϼ ϴ ϼ Ϲ Ͼϼ ϼ Ϲ ϼ ( ϴ ϴ ϼ ϴ ϼ), Ϸϸϴ ϾϴϾ ϼ ϼ , 

ϿϹϽ ϸϹϽ ϼ ϼ  ϼ Ϲϻϼ ϼ  ϸϹ Ϻϴ  ϸ ϷϼϹ ϿϹϾ Ͽ Ϲ Ͼ  ϼ ϸϴ  Ϲ ϼϽ 

ϵ ϼϽ ϶ ϸ ϿϹ ϼ  ϶Ϲ Ϲ ϶ ϼ ϼ Ϸϴϻ ϶ Ͻ ϴ Ϸ ϴ ϼϼ [Mukhopadhyay P.K. and 

Hatcher P.G., 1993]. 

ϧ Ͽ ϶ϼ  ϴϸϾ ϴϾ ϿϹ ϼ  ϼ ϸ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϷϿϹϽ Ϻ  

ϴϻ϶ϴ  ϸ ϼ  ϴ  ϷϿϴ϶  ϴϾ ϶, ϶Ͽϼ ϼ  ϴ Ϲ Ϸ ϴ ϼ Ϲ ϾϼϽ ϴ϶ ϷϿϹϽ ϼ, 

ϾϴϾ ϿϹϸ ϶ϼϹ, ϹϷ  Ϲ ϹϷϹ Ϲ ϴ ϼ Ϲ ϶ Ͻ ϶ϴ. ВϴϺ ϼ Ͽ ϶ϼ ϼ ϸϿ  ϴϾ ϿϹ ϼ  ϼ 

ϴ Ϲ ϼ  ϴ ϼ ϹϿ Ϸ  ϴ Ϲ ϼϴϿϴ, Ͽ Ϻϴ ϹϷ  ϼ ϸ  ϶Ϲ Ϲ ϶  ϸϿ  

ϼϾ Ͼ Ϲ ϶, ϶Ͽ  ϼ Ͼ Ϲ ϴϻ϶ϼ ϼϹ ϴ ϼ ϹϿ Ͻ ϵϼ ϴ  ϼ ϴ Ϲ ϼϹ  

ϴϻ Ϲ ϼ  ϹϹ ϴ Ͼ ϶ ϿϹ ϼ ϴ ϼ  [Ϩ ϼ  ϔ.Н., 1987]. ϕϿϴϷ ϼ ϴ  ϵ ϴ ϶Ͼϴ, 

϶Ϲ ϴ ϴ  ϼ  Ͽ ϶ϼ , Ϲ ϶ ϶ϴϿϴ ϶ ϵ Ͽ ϴ  ϼ ϴ Ϸ ϶  ϻϴ Ͽ , ϷϸϹ ϼ 

ϹϸϹϿϹ  ϼ ϴϿ  Ϲ ϴ ϼ  ϾϿϼ ϴ ϼ Ϲ Ͼ Ϸ  ϼ ϹϾ ϼ Ϲ Ͼ Ϸ  ϹϺϼ ϶ 

ϸϿϼ ϹϿ Ϲ ϶ Ϲ  Ϸ ϴϾϴ Ͽϼ϶ϴ  ϴ ϼ ϹϿ Ͻ ϴ Ϲ ϼϴϿ. Ϣ  ϴ ϴϾ Ϲ ϴ ϵ Ͽ ϴ ϼ  

ϼϾ ϵϼϴϿ Ͻ ϸϹ ϹϿ ϼ ϶ Ϲ  ϻϴ϶ϼ  ϿϹϸ ϹϹ Ϲ϶ ϴ Ϲ ϼϹ ϼ ϴϻϿ ϺϹ ϼϹ 

ϴ ϼ ϹϿ  Ͼϴ ϹϽ ϸ ϶Ͽϼ ϼϹ  Ϲ  ϼϿϼ ϼ  ϵϼ ϼ ϼ Ϲ Ͼϼ  Ϲ ϶ [ϗ ϴ ϶ 

И.В., 1987]. Нϴ ϶ϴ ϼϼ ϴ Ϲ ϴϿ Ϸ  ϴ϶ϴ ϶ ϻϹϿϴ ϸ Ͼϼ  ϶ϼ Ϲ ϶  ϷϿϹϽ 

[Newman J. and Newman N.A., 1982; Killops S.D. et al., 1994, 1998; Newman J. et al., 1997; 

Norgate C.M. et al., 1997; Sykes R., 2001]  ϼϻϾϼ  ϸϹ Ϻϴ ϼϹ  ϿϹϽ ϼ ϼ ϴ ϵ Ͽ ϸϹϿϴ  

϶ ϶ ϸ,  ϼ  Ͽϼ ϼϸ  ϼϾ Ͼ Ϲ ϶ ϶ Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  ϼ ϼϾϴ 

ϺϼϸϾϼ  ϷϿϹ϶ ϸ ϸ ϶ ϼ Ϲ ϹϷϹ Ϲ ϴ ϼϼ ϷϿ ϼ Ϸ  ϶ ϴ  ϼ ϵ Ϸϴ Ϲ Ϲ 

϶ ϸ ϸ  ϼϾ Ͼ Ϲ  Ϸ  ϶ϼ ϼ ϼ ϴ. Ϣ ϵ Ϲ ϻ ϴ Ϲ ϼϹ ϼ ϼ ϶ϴϿ  ϷϿ , 

ϵ ϴϻ ϶ϴ ϼϹ Ͼ  ϼ ϸϼϿ  ϸ ϶Ͽϼ ϼϹ  , .Ϲ. ϿϹ ϴϾ ϿϹ ϼ  ϼ ϸ Ͻ 

Ϸϴ ϼϾϼ, ϾϴϾ Ϲ ϶ ϼ ϼϾϴ ϷϿ , ϼ ϸϼϿ  ϹϻϾ Ϲ ϶ Ϲ ϼϹ ϶  ,  

ϵ ϶ ϶ϴϿ  ϴ Ϲ ϼ  ϴ ϼ ϹϿ  ϴ Ͼ ϶  [Wilkins R.W.T. and George S.C., 

2002]. В Ϲ  Ͽ ϴ , Ͼ Ϸϸϴ ϶ Ϲϻ Ͽ ϴ Ϲ ϴ Ϸ Ϲ ϼϼ, ϾϼϹ Ͽ ϺϹ ϼ  Ϲ ϹϾ ϶ϴ  

Ϸ Ͽ Ͻ Ͽϴ , ϶ϼ ϼ ϼ  ϷϿϹϽ  ϵ Ϸϴ Ϲ  ϶ ϸ ϸ  ϼ/ϼϿϼ ϼ ϸϼ  ϶ϹϿϼ Ϲ ϼϹ 

ϸϹ Ϻϴ ϼϹ ϿϹϽ ϼ ϼ ϴ ϻϴ Ϲ  ϼϻ Ϲ Ϲ ϼϽ ϶ ϵϼ ϼ ϼ Ϲ Ͼ Ͻ ϵ ϴ ϶ϾϹ ϶  ϶ Ϲ  

ϸϼϴϷϹ Ϲϻϴ. Petersen H.I. et al. (1996, 1998) Ϲ ϴϿϼ,  ϴϼϵ ϿϹϹ ϶ ϾϼϹ Ϲϸ ϼϹ 
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ϻ ϴ Ϲ ϼ  Rock-Eval ϴ ϴ Ϲ ϶ S1+S2 ϼ HI ϶ ϷϿ  (Danish Central Graben) Ͽ Ϲ  ϸϿ  

ϵ ϴϻ ϶ ϼϻ Ͽϴ ϶ ϴ ϼϼ ϶ϴ   ϵ  ϶ Ϲ ϼϹ  ϶  , ϼ  

ϴϼϵ ϿϹϹ ϶ ϾϼϹ ϻ ϴ Ϲ ϼ  HI ϷϿϴ϶  ϵ ϴϻ  ϵ ϴ ϺϹ  ϶ ϵϿϴ ϼ ϴϿϹ ϼ . В 

϶ ϻϹϿϴ ϸ Ͼ  ϵϴ ϹϽ Ϲ Ϧϴ ϴ ϴϾϼ, Sykes R. et al. (2000) Ϲ ϴϿϼ,  Ϲ Ϲ Ϲ Ϲ 

Ͼ Ϲ ϶Ͽϼ ϼϹ ϶  ϶ Ϲ  ϴϾ ϿϹ ϼ  ϼ ϸ Ͻ Ϸϴ ϼϾϼ Ͼϴϻ ϶ϴϹ  ϴ ϼϻ Ϲ Ϲ ϼϼ 

Ϲ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ. 

Ϣϸ ϴϾ  Ϲ Ϲ ϴ ϹϹ ϸϹϿϴϿ  Ϲϸ Ͽ ϺϹ ϼϹ [George S.C. et al., 1994],  

϶ϹϿϼ Ϲ ϼϹ ϶Ͽϼ ϼ   ϴ ϼ ϶ϴ ϼϹ ϴ϶ϴ ϷϿϹϽ ϴ ϼ϶ ϺϹ  ϼ϶ ϸϼ  Ͼ 

Ϲ Ϲ ϼ  ϵ ϼ Ͼ ϷϹ Ϲ ϴ ϼϼ ϴ ϴ ϼ ϼ  Ϲ ϹϽ. ϘϿ  ϴϾϼ  ϷϿϹϽ Ϲ Ϲ  

϶ ϸ ϸ Ͻ ϴ Ϲ ϼ Ϲ ϶Ͽ Ϲ  Ϲ Ͻ Ϲ ϹϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ. 

П ϼ ϼ Ͻ ϶ Ϲ   ϶Ͽ Ϲ  ϵϴϾ Ϲ ϼϴϿ ϴ  Ϲ Ϲ ϴϵ Ͼϴ ϴϿϾϼϿ  Ϸ , ϴ ϶ ϾϼϹ 

ϻ ϴ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ ϴϾϼ  ϷϿϹϽ ϵ Ͽ ϶ϿϹ  ϵ ϴϻ ϶ϴ ϼϹ  ϵ Ͽ Ϸ  

Ͼ Ͽϼ Ϲ ϶ϴ ϴ ϴ ϼ Ϲ Ͼϼ  Ͼ  ϶ Ϲ Ϲ ϼ Ͽϼϻϴ, Ϲ ϶ϼ ϴ  ϼϷ ϴ ϼ  ϼϻ ϷϿ  

Ͼ  ϻϴ ϸ Ϲ ϴ ϶ Ͽϴ ϶  Ͽ ϶ϼ . П ϻϸ ϹϹ  Ϲϸ Ͽ ϺϹ ϼϹ ϵ Ͽ  

Ϲ ϸ Ͼ ϴ  ϸ ϶Ϲ ϺϸϹ  [Sykes R., et al., 2004; Sykes R., 2004]. 

 

1.3. а ра и  иала л  

ϠϹ ϸ  Ϲ Ͼϼ Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ ϸ ϴϻϸϹϿ  ϴ ϸ϶Ϲ 

϶ Ϲ Ͼϴ ϹϷ ϼϼ. Ϣ ϹϸϹϿϹ ϼϹ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϶ ϸϼ  Ͽϼϵ  

Ͼ Ϲ ϼ Ϲ ϴϿ  Ϲ  ϼ Ͽ ϼϼ Ϲ ϴ Ϲ ϼ Ϲ Ͼ Ϸ  ϻ Ϲ϶ϴ ϼ  ( ϼ Ͽϼϻ) ϼϿϼ ϼϻ 

Ϲ Ϸ ϴ ϼ Ϲ Ͼϼ  ϼ ϷϹ ϼ ϼ Ϲ Ͼϼ  ϸϴ  ϵ ϴϻ ϶ ϷϿϹϽ. 

ир ли ич и  .  

Иϻ Ϲ ϶ ϼ  ϶ϼϸ ϶ ϼ Ͽϼϻϴ Ϻ  ϶ ϸϹϿϼ  ϸ϶ϴ ϶  – Ͼ Ͻ ϼ 

ϻϴϾ Ͻ. Ϣ Ͼ Ͻ ϼ Ͽϼϻ, ϾϴϾ ϴ϶ϼϿ , ϶ ϸϼ  ϶ ϾϹ ϼ Ϲ Ϸ  Ϸϴϻϴ. П ϼ 

ϴϷ Ϲ϶ϴ ϼϼ ϼ ϸϹ Ͼ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ, ϸ Ͼ  ϼ Ͽϼϻϴ ϶ ϶ ϸ  ϼϻ 

϶ Ͼ Ϲ Ϲ ϴ Ͻ ϻ , Ϲ  ϵ Ͽ ϶Ͽϼ϶ϴϹ  ϶ϼϹ ϶ ϼ Ϸ  Ͼ ϹϾϼ Ϸϴ. 

Ϣ Ͼ Ͻ ϼ Ͽϼϻ ϴ  ϼ Ͽ ϻ  ϶ Ͼϴ Ϲ ϶Ϲ ϼ  ϼ Ͼ Ϲ  Ϲ ϸ ϶ 

Ϲ Ͼϼ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ, ϴϼϵ ϿϹϹ 

ϴ ϴ Ϲ ϼ ϼϻ Ͼ  ϶Ͽ  Rock-Eval ϼ Ͽϼϻ [Espitalie J. et al., 1985a, 

1985b, 1986] ϼ ϼ Ϸϴϻ ϶ϴ  ϴ Ϸ ϴ ϼ  [Horsfield B., 1989]. В Ͼϴ Ϲ ϶Ϲ Ϲ  

Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ ϶ ϴϹ  ϶ ϸ ϷϿϹ϶ ϸ ϸ  ϸ Ͼ ϶, 

ϵ ϴϻ ϼ  ϼ ϼ ϿϼϻϹ. 

ϠϹ ϸ ϼ Ͽϼϻϴ ϾϹ ϴ ϶ ϼ Ϲ Ͻ ϴ Ϲ Ϲ ϴ϶ ϼ ϹϿ  Ͽ ϸ Ͻ ϶ ϸ  ϸ Ϸϼ  

Ϲ ϸ ϶ ϼϻ Ϲ ϼ  ϶ Ϲ Ͻ ϷϹ Ͽ Ϸϼϼ. ПϹ ϶ Ͻ ϴϵ Ͻ ϶ Ϥ ϼϼ ϶  ϴ ϴ϶ϿϹ ϼϼ 

ϵ Ͽϴ ϵϿϼϾϴ ϼ  ϶ 1982 Ϸ. И.В. ϗ ϴ ϶ϴ ϼ В.ϥ. Хϴ ϼ ϴ  ϴ ϷϼϿϿϼ ϴ  ϵϴϺϹ ϶ Ͼ Ͻ 
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϶ϼ  ϥϴϿ Ͼ Ϸ  Ϲ ϺϸϹ ϼ  [ϗ ϴ ϶ И.В. ϼ Хϴ ϼ  В.ϥ., 1982]. Ϣϸ ϴϾ , Ϲ Ϲ 

ϴ Ϲ ϶ 1973 Ϸ. ϼ ϿϹϸ ϶ϴ ϹϿϼ ϼϻ ϴ ϻ Ͼ Ϸ  ϼ ϼ ϴ Ϲ ϼ ϶ϻ Ͽϼ ϴ Ϲ  ϴ Ϲ ϸ ϼ 

ϼϵ . И  ϴϸ ϵϼϿ  10 ϿϹ , ϵ  ϸ ϶Ϲ ϼ ϶ Ͻ ϼϵ  ϸ  ϿϹ Ϸ  ϶ . 

И Ͽ Ͼ  ϿϹ 82-83 Ϸ ϸ ϶ ϶ϼϿϴ  ϴ ϴ ϵϿϼϾϴ ϼϽ, ϶ ϶Ϲ Ͼ  ϿϹϺϴϿϼ 

Ͼ Ϲ ϼ Ϲ ϴϿ Ϲ ϸϴ Ϲ, Ͽ Ϲ Ϲ ϴ  ϼϵ Ϲ. В 1987 Ϸ ϸ  ϶ Ͽϴ Ϲ ϶ϴ  

Ͼ ϼϷϴ ϴ Ͼ  ϻ ϾϹ «Пϼ Ͽϼϻ ϶ Ϲ ϹϷϴϻ ϶ Ͻ ϷϹ ϼ ϼϼ» ϟ ϴ ϼ ϴ Н.В. ϼ ϙ Ϲ  Ϧ.П., ϶ 

Ͼ Ͻ ϼ϶ϹϸϹ  ϸ ϵ Ϲ ϼ ϴ ϼϹ Ϲ ϸϴ ϼ Ͽϼϻϴ ϶ ϼ Ϲ Ͻ ϴ Ϲ Ϲ ϼ ϹϷ  

ϼ Ϲ Ϲ ϼϹ ϴ ϴϾ ϼϾϹ. 

В Ϲ ϸϹ ϼ Ͽϼϻϴ Rock-Eval ϼ Ͽ ϻ Ϲ  Ϲ Ϲ Ϲ ϴϷ Ϲ϶ϴ ϼϹ ϵ ϴϻ ϴ 

ϸ  ϴ Ͻ ϶ ϹϷ  Ͽϼ  20-100 Ϸ ϸ  650-850 ϥ ϶ ϴ Ϲ Ϲ ϼ Ϲ Ϸ  Ϸϴϻϴ  

ϻϴϸϴ Ͻ Ϲ Ϲ ϴ Ͻ Ϸ ϴ Ϲ, ϵ  25 ºϥ/ ϼ . П  Ϲ Ϲ ϶ Ϲ ϼ  Ϲ Ϲ ϴ  

϶ ϴ ϴϿϹ ϼ ϴ  ϼ ϸϹ ϵϼ  ϺϼϸϾϼϹ ϼ Ϸϴϻ ϵ ϴϻ Ϲ ϷϿϹ϶ ϸ ϸ , ϴ ϸ ϼϹ  

϶ ϶  ϴ ϶Ϲ ϸ , ϼϾ S1 ( ϼ Ͼ 2). П ϼ ϸϴϿ ϹϽ Ϲ  ϶ Ϲ ϼϼ 

Ϲ Ϲ ϴ  ϼ ϸϼ  Ϲ ϼ Ϲ Ͼ Ϲ ϴϻ Ϲ ϼϹ ϾϹ ϷϹ ϴ, ϶ Ϻϸϴ ϹϹ  

϶ ϸϹϿϹ ϼϹ , ϾϴϾ Ϸϴϻ ϵ ϴϻ , ϴϾ ϼ ϺϼϸϾϼ  ϸ Ͼ ϶ ( ϼϾ S2). В ϶ ϵ Ϻϸϴ ϼϹ  

ϷϿϹ϶ ϸ ϸ  ϸ ϶ϴ ϶ϴ  Ͼ  Ϸϴϻϴ ϼ ϸϴ  ϴ Ͽϴ Ϲ -ϼ ϼϻϴ ϼ Ͻ 

ϸϹ ϹϾ , Ͼ Ͻ ϼϾ ϼ Ϲ  ϼ  Ͼ Ͽϼ Ϲ ϶ . 

ПϼϾ S1 – ϴ ϴϾ Ϲ ϼϻ Ϲ  Ͼ Ͽϼ Ϲ ϶  ϷϿϹ϶ ϸ ϸ ϶, Ͼ Ϲ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  

ϸ Ͻ ϶ ϸϹ ϹϹ Ϲ Ϲ ϶Ϲ Ͻ Ϲ ϼ Ϲ Ͼ Ͻ ϶ Ͽ ϼϼ ϼ Ϲ ϹϿϼ Ͼϼ  ϹϹ ϶ Ϲ 

ϴ ϶  ϶ Ϲϻ Ͽ ϴ Ϲ Ϲ ϶ϼ Ͻ ϼϷ ϴ ϼϼ. Ϡ Ϸ ϼ ϿϹ ϼ Ͼ Ϲ ϼ Ϲ ϴ ϼ ϵ Ͽ  

Ͼϴϻϴ ,  Ͽ ϴϸ  ϼϾϴ S1 ϼ ϴϿ ϴ Ͼ Ͽϼ Ϲ ϶  ϷϿϹ϶ ϸ ϸ ϶, 

Ͽ ϴ ϼ  ϼ Ͼ ϴϾ ϼϼ ϸ  Ͽ  ( Ͽ Ϲ Ͻ ϵϼ ϼϸ). КϴϾ 

ϼϻ϶Ϲ , Ͼ Ͽϼ Ϲ ϶  Ͽ Ϲ Ϸ  ϵϼ ϼϸϴ ϴ ϸ   ϵ ϼ  ϸϹ Ϻϴ ϼϹ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϶Ͽ Ϲ  ϶ϴϺ ϹϽ ϹϽ ϴ ϴϾ Ϲ ϼ ϼϾ Ͻ ϼ Ϲ ϾϹ Ϲ ϹϾ ϼ϶ 

Ϲ ϹϷϴϻ ϼ Ϲ ϼ ϼϼ. 

ПϼϾ S2 – ϴϺϴϹ  ϴ Ͻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ͻ 

ϸ , .Ϲ.  ϹϹ ϴ , Ͼ ϴ  Ϲ Ϲ Ϲ ϹϿϴ Ϲ϶ ϴ ϼ  ϶ Ϲ  ϼ Ϸϴϻ ϶ ϸϹ ϹϹ 

Ϲ Ϲ ϶Ϲ Ͻ ϶ Ͽ ϼϼ. НϴϷ Ϲ϶ϴ  ϸ  ϸ  ϶ Ͼϼ  Ϲ Ϲ ϴ , , ϾϴϾ ϵ , ϸϹϿϼ Ϲ  

 Ϲ , ϶ Ϲϻ Ͽ ϴ Ϲ ϹϷ  ϾϹ ϷϹ  ϶ Ͽ ϶ϼ  ϴ ϴϿϼϻϴ Ϲ϶ ϴ ϴϹ  ϶ Ϲ  ϼ Ϸϴϻ ϶ 

Ϲ Ϲ ϼϹ Ϲ Ͼ Ͽ Ͼϼ  ϼ  ϶ Ͽϼ ϼϹ  ϼ ϸ Ϸ  Ϲ ϴ, ϷϸϹ ϴ  Ͽ  ϵ  

Ϲ Ͼ Ͽ Ͼ  ϼϿϿϼ ϶ ϿϹ . 

ϦϹ Ϲ ϴ ϴ ϴϾ ϼ ϴϿ Ϸ  ϶ ϸϴ ϷϿϹ϶ ϸ ϸ ϶ ϼ ϼ ϿϼϻϹ, ϴϻ϶ϴ ϴ  Tmax, 

ϴ ϴϾ Ϲ ϼϻ Ϲ  Ϲ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ. 
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Ϥϼ Ͼ 2. ϥ Ϲ ϴ ϼ Ϲ Ͼ Ϲ ϼϻ ϵ ϴϺϹ ϼϹ ϿϹϸ ϶ϴ ϹϿ ϼ ϶ ϸϹϿϹ ϼ  ϷϿϹ϶ ϸ ϸ ϶ ϶ 

Ϲ Ϲ ϴϷ Ϲ϶ϴ ϼ  ϾϹ ϴ ϴ ϼϵ Ϲ Rock-Eval. 

 

ϘϿ  ϹϸϹϿϹ ϼ  ϼ ϴ ϾϹ ϷϹ ϴ ϴ  ϼ Ͽ ϻ  ϴ ϴ Ϲ  ϶ ϸ ϸ Ϸ  ϼ 

Ͼϼ Ͽ ϸ Ϸ  ϼ ϸϹϾ ϶ (Hydrogen ϼ Oxygen Index), Ͼ Ϲ ϶Ͽ  ϴ ϴϿ Ϸϴ ϼ 

Ͼϴϻϴ ϹϿϹϽ, ϶ϴ  ϴ ϿϹ Ϲ  ϴ϶Ϲ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ – H/C ϼ O/C. ϱ ϼ 

ϼ ϸϹϾ  Ϲ ϻϴ϶ϼ   Ͼ Ͽϼ Ϲ ϶ϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϸϹ, .Ͼ. ϴ ϼ ϶ϴ  

 Ϲ ϼ  Ͼ ϸϹ Ϻϴ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϼ ϴ ϴϾ Ϲ ϼϻ  Ϲ Ϲ  

϶ ϸ ϸ Ͻ ϼ Ͼϼ Ͽ ϸ Ͻ ϴ Ϲ ϼ Ϸϴ ϼϾϼ. В ϸ ϸ Ͻ ϼ ϸϹϾ  ϶Ͽ Ϲ  

Ϲ ϼϹ  ϶ ϸϴ ϸ Ͼ ϶ ϼ Ͽϼϻϴ ϼ ϸϹ Ϻϴ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ 

(S2/TOC*100), ϴ Ͼϼ Ͽ ϸ Ͻ – Ͼ Ͽϼ Ϲ ϶ϴ ϥϢ2, ϶ ϸϹϿϼ϶ ϹϷ  ϼ ϼ ϿϼϻϹ, ϼ 

ϸϹ Ϻϴ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ (S3(CϢ2)/TOC*100). Нϴ ϶ϴ ϼϼ ϼ  ϸ϶  

ϴ ϴ Ϲ ϶ ϼ  ϸϼϴϷ ϴ ϴ – ϴ ϴϿ Ϸ ϸϼϴϷ ϴ  Вϴ  К Ϲ϶ϹϿϹ ϴ ( ϼ Ͼ 3), ϷϿϴ  

Ͼ Ͻ ϾϹ ϷϹ  ϴϻϸϹϿ Ϲ  ϴ ϼ ϶  ϼ ϴ,  Ϧϼ  ϼ ВϹϿ Ϲ. 

Нϴ ϶ϴ ϼϼ ϼ ϿϹϸ ϶ϴ ϼϽ Ϲ ϸ  ϼ Ͽϼϻϴ Rock-Eval ϴϸ Ϲ ϸ  

ϾϿϴ ϼ ϼ ϼ   Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ  ϶ Ͻ ϶ϴ  ( ϴϵϿϼ ϴ 1). П ϼ Ϲ ϴ ϹϿ , 

 Ϲ ϹϷϴϻ ϴ Ϲ ϼ ϾϼϹ ϸ   Ϲ϶ ϸ  Ϲ ϼϴϿ  ϸ ϿϺ  ϸϹ Ϻϴ  ϶ ϹϷ  

Ͽϼ  Ϲ Ϲ ϹϹ 4 % Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϼ ϼ ϼ ϿϼϻϹ ϸϴ϶ϴ  ϶ ϸ ϸ Ͼ ϶ Ϲ 

Ϲ ϹϹ 20 ϾϷ/  ϸ . 
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Ϥϼ Ͼ 3. КϿϴ ϼ ϼϾϴ ϼ  ϼ ϶ ϴ Ϲ ϼ Ͼϼ  ϸ   ϿϹ Ϲ Ϸ  ϴ϶ϴ 

(ϸϼϴϷ ϴ ϴ Вϴ  К Ϲ϶ϹϿϹ ϴ) ϼ ϸϴ  Rock-Eval ϼ Ͽϼϻϴ 

[Espitalie J. et al., 1985a, 1985b, 1986]. 

 

 

 

ϦϴϵϿϼ ϴ 1. Хϴ ϴϾ Ϲ ϼ ϼϾϴ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ  

Ϲ ϸ  Rock-Eval [Peters K.E. and Cassa M.R., 1994]. 

Rock-Eval ϸϴ Ϲ П Ϲ ϼϴϿ 
(Ͼϴ Ϲ ϶ ) 

ϥ Ϸ, % ϴ . 
S1, ϾϷ ϧВ/  ϸ  S2, ϾϷ ϧВ/  ϸ  

ϕϹϸ Ͻ < 0,5 < 0,5 < 2,5 

ϧϸ ϶ϿϹ ϶ ϼ ϹϿ Ͻ 0,5 – 1 0,5 – 1 2,5 – 5 

Х ϼϽ 1 – 2 1 – 2 5 – 10 

Ϣ Ϲ  ϼϽ 2 – 4 2 – 4 10 – 20 

Ϣ Ͽϼ Ͻ > 4 > 4 > 20 

 

Ϧϼ  ϾϹ ϷϹ ϴ В ϸ ϸ Ͻ ϼ ϸϹϾ , ϾϷ ϧВ/  ϥ Ϸ ϗϹ Ϲ ϼ Ϲ Ϲ ϸ Ͼ  

I > 600 НϹ  

II 300 – 600 НϹ  

II / III 200 – 300 НϹ  ϼ Ϸϴϻ 
III 50 – 200 ϗϴϻ 
IV < 50 - 
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Нϴ ϶ϴ ϼϼ ϻ ϴ Ϲ ϼϽ ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ Killops et al. (1998) ϹϸϿ ϺϼϿϼ 

Ͽ  ϴ Ϲ ϴ ϸϹ Ϻϴ ϼ  Ͽϼ Ϲ ϼϿϹ ϶  Ϲ ϹϽ ( ϶ Ϸ  ϼ ϼϾϴ Ϲ ϼ ϶ 

ϷϿ ) HIpm=1,15*HImax-172. 

И Ͽ ϻ ϶ϴ ϼϹ Ϲ ϸϴ Rock-Eval ϻ϶ ϿϼϿ  ϶Ϲ ϼ  ϶ Ϲ ϵ ϴϻ Ͻ ϶ ϶ 

ϵϿϴ ϼ Ϲ Ͼϼ Ϲ ϹϾ ϼ϶ Ϲ ϹϷϴϻ ϼ, Ͼ Ͽ Ͼ  ϶ϼϿϴ  ϶ ϻ Ϻ  ϶ 

ϴ ϶  ϴ ϴϵϹ ϵ  ϶ ϸϼ  Ϲ Ͼ  Ͼϴ Ϲ ϶ϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϹϷ  

ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ [ϟ ϴ ϼ  Н.В. ϼ ϸ , 1987.; Espitalie J. et al. 1988; Ϧϼ  ϕ. ϼ 

ВϹϿ Ϲ Ϙ., 1981], ϶ Ϲ  ϻϴϾϿ ϴϹ  ϷϿϴ϶ Ϲ Ϲϼ Ϲ ϶  Ϸ  Ϲ ϸϴ Ϲ Ϲϸ ϸ Ϸϼ ϼ. 

ϥ Ϲ ϶  ϴϾϺϹ ϼ Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  Ϲ ϸϴ Rock-Eval ϸϿ  Ϲ Ͼϼ 

϶ ϵ ϴ ϼ Ϸ Ͽ  Ͽϴ ϶ [П ϼ϶ϴϿ ϶ В.ϔ. ϼ ϸ ., 2004]. 

Ϣϸ ϴϾ  Ϲ ϸ ϼ Ͽϼϻϴ Rock-Eval Ϲ ϵϸϹϿϹ  ϹϾ ϼ Ϲ ϶Ϲ ϼ 

Ϲϸ ϴ Ͼϴ ϼ. В - Ϲ ϶ , ϹϸϹϿ Ϲ Ͻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ ϶Ͽ Ϲ  ϵ ϼ , .Ϲ. 

϶ϾϿ ϴϹ  ϶ Ϲϵ  ϾϴϾ Ϲ Ϲ-, ϴϾ ϼ Ϸϴϻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ. ϱ  Ϲ ϸ Ϲ ϻ϶ Ͽ Ϲ  

Ϲϸ ϹϸϹϿ  ϶ Ͻ ϼϿϼ ϼ Ͻ Ϲ Ϲ ϼ Ϲ ϼϹ Ϸϴϻ ϵ ϴϻ  ϼ ϺϼϸϾϼ  ϸ Ͼ ϶ 

Ϲ ϼ Ϲ Ͼ Ͻ ϶ Ͽ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. И, ϶ -϶ , ϼ Ϸϸϴ  Ϲ ϸ 

Ϲ Ϲ Ϲ ϼ϶ϴϹ  ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ, ϵϹ  ϷϿϹϽ ϻϴ Ϲ  Ϸ ,  ϸ Ͼ  

ϼ Ͽϼϻϴ ϷϿϹϽ Ϸ  ϸϹ Ϻϴ  ϵ Ͽ Ϲ Ͼ Ͽϼ Ϲ ϶  ϿϹ ϼ  Ͽ  ϶Ϲ Ϲ ϶ [Peters 

K.E., 1986]. 

ϦϴϾϼ  ϵ ϴϻ , ϸϿ  Ϸ  ϵ  Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϸ ϷϿ  ϷϹ Ϲ ϼ ϶ϴ  

ϺϼϸϾϼϹ ϸ Ͼ , .Ϲ. Ϲ  ϻ ϴ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ ϸ ϿϺ  ϵ  ϵ Ͽ Ϲ 200 

ϾϷ ϧВ/  ϥ Ϸ [Peters K.E. and Cassa M.R., 1994]. Ϣϸ ϴϾ  ϿϹϸ Ϲ  ϼ ϶ϴ ,  

ϹϸϹϿ Ϲ Ϲ ϴ ϴϾ Ϲ ϼ ϼϾϼ  Ϲ ϸ  Rock-Eval ϶Ͽ  ϵ ϵ Ϲ ϼ ϼ 

Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ͼ Ͽϼ Ϲ ϶  ϶ Ϲ  ϼ ϼ Ϲ Ͼϼ  Ͼ Ϲ ϶, ϵ ϴϻ ϼ  ϼ 

ϸϹ Ͼ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. В ϴ϶ ϼ  ϸ Ͼ ϶ ϶ ϸ  ϾϴϾ Ϸϴϻ ϵ ϴϻ Ϲ, 

ϴϾ ϼ ϺϼϸϾϼϹ, Ϲ  ϴ  Ϲ ϹϸϹϿ Ϲ  ϼ  Ϲ ϼϹ. И ϿϹϸ ϶ϴ ϼ  ϶Ϲ Ϲ ϶Ϲ Ϸ  

ϴ϶ϴ ϸ Ͼ ϶ ϼ Ͽϼϻϴ ϷϿϹϽ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͼ Ϸ  ϼ ϴ [Behar F. et 

al., 1997] ϾϴϻϴϿϼ,  ϺϼϸϾϴ  ϴ϶Ͽ ϴ  ϵ ϿϹϹ Ϲ  ϴ 50 % ϼ  ϼϻ 

ϷϹ Ϲ ϴ  Ͽ  ϷϿϹ϶ ϸ ϸ ϶. В ϶  Ϲ Ϲϸ , Ϲ ϼ ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ Ϲ  

Ϲ Ͼ Ͻ Ϸϴ ϼϾ Ͻ [ϗ ϴ ϶ И.В. 1987; ПϹ ϶ ϔϿ.ϔ., 1995; К ϶ϼ  ϔ.ϱ. ϼ ϸ ., 

1995], ϶ ϵ Ͽ ϼ ϶Ϲ Ͽ ϴϹ϶, ϶Ͽ  ϿϹϷϾϼ ϼ, ϴ ϴ ϼ ϼ ϼ, ϴϿ Ϲ ϼ ϼ ϼ  

ϼϻϾϼ  ϸϹ Ϻϴ ϼϹ  Ͽ ϼ ϴ ϴϿ Ϲ ϶,  ϶Ͽ Ϲ  Ͽ Ͻ ϼ϶ Ͽ Ϻ  

Ϲ ϹϽ, ϷϹ Ϲ ϼ ϶ϴ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  Ͼ Ϸ  ϼ ϴ. ϦϴϾ Ͻ ϴ϶ Ϲ ϹϽ 

ϵ Ϲ  Ϲ  ϼϻϾ Ͻ ϵ  Ͼ Ϲ ϶ϼ Ͻ ϼϷ ϴ ϼϼ ϴ ϴ ϼ Ϲ Ͼϼ  ϼ 

Ͽ  ϷϹ Ϲ ϴ  Ϲϸϼ Ϲ ϼϽ ϼϻ ϷϿ . В Ͽ Ϲ ϶Ϲ ,  ϵ Ͽ ϴ  ϴ  

Ͽ  Ͼ Ϲ ϶, ϶ϾϿ ϴ  ϴ ϴ ϼ Ϲ ϾϼϹ ϷϿϹ϶ ϸ ϸ , ϶ Ϲ Ϲ ϷϹ Ͽ Ϸϼ Ϲ Ͼ Ϸ  
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Ϸ ϺϹ ϼ  ϸ ϿϺ  ϴ϶ϴ  ϶ ϶  ϴ ϶Ϲ ϷϿ  ϼϿϼ ϵ  ϵϼ ϶ϴ ϼ 

ϴϾ ϿϹϾ Ͽ Ͻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. ϘϴϿ ϹϽ ϴ  Ϲ ϼ Ϲ Ͼϴ  ϶ Ͽ ϼ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ϿϺ ϴ ϶ϾϿ ϴ  ϶ Ϲϵ  ϶ ϼ Ͻ Ͼ ϹϾϼ Ϸ ϼ  Ͼ Ϲ ϶  

ϿϹϸ ϹϽ ϿϼϾ ϸϹ ϴ ϼϹϽ, ϴ ϼϹ  ϶ Ͽ Ϲ ϼϼ Ͼ  ϾϹ ϷϹ ϴ, 

Ϲ Ϲ ϴ ϹϸϹϿϹ ϼϹ  ϶ ϸ ϸϴ ϼ ϵ ϴϻ ϶ϴ ϼϹ  ϿϹϷϾϼ  ϷϿϹ϶ ϸ ϸ ϶ (Ϸϴϻ ϶). П  ϸ 

Ϲ ϹϷϹ Ϲ ϴ ϼ  Ϲ ϼϴϿ  ϷϿϹϽ, Ͼ ϹϹ ϶ ϹϷ , ϿϹϸ Ϲ  ϼ ϴ  ϵϹ  

ϷϿϹϽ ϷϹ Ϲ ϼ ϶ϴ  ϷϿϴ϶  ϵ ϴϻ  ϷϿϹ϶ ϸ ϸ  ϴϿϼ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ. ϥ ϷϿϴ  ϼ  

ϼ ϸ Ϸϼ  ϼ ϿϹϸ ϶ϴ ϼ  [Sykes R., 2004; Sykes R. et al., 2004], Ϲ  ϵ ϴϻ ϼ  

ϴ Ϲ  ϷϿϹ϶ ϸ ϸ ϶ ϼ ϼ ϿϼϻϹ, ϴ϶Ͽ Ϲ  ϶ ϹϷ  Ͽϼ  ϸ  10-20 %, ϴϿ Ϲ – 

 Ϸϴϻ , ϴ ϴ ϼ Ϲ ϾϼϹ ϷϿϹ϶ ϸ ϸ  ϼ ϷϹ Ϲ Ϸϴ ϼ Ϲ ϾϼϹ Ϲϸϼ Ϲ ϼ . 

Эл  а али . В 1979 Ϸ ϸ  Хϴ  ϵ ϶ϴϿ,  Ϲ Ͻ Ϲ ϼϴϿ 

ϸϹϿ  ϴ Ϲ ϴϿ ϶ ϶ϹϿϼ ϼ϶ϴϹ  ϶ ϸϾϹ ϶ϹϿϼ Ϲ ϼ  Ϲ ϼ  ϸϹ Ϻϴ ϼ  

϶ ϸ ϸϴ Ͼ ϷϿϹ ϸ  (H/C) ϶ Ϸϴ ϼ Ϲ Ͼ  ϶Ϲ Ϲ ϶Ϲ. ϥ Ϲ ϶ Ϲ  Ϲ Ͼϴ  ϼ Ϲ ϴ ϼ Ϲ Ͼϴ  

϶ϻϴϼ ϶ ϻ  ϹϺϸ  ϿϹ Ϲ  ϴ϶  ϷϿϹϽ ϼ ϶ ϸ  Ϲ ϼ ϼ ϼ ϿϼϻϹ, Ͼ ϴ  

ϵ Ͽϴ Ͼϴϻϴ ϴ Saxby ϶ 1980 Ϸ ϸ . Нϴ ϶ϴ ϼϼ ϴϾϼ  ϼ ϿϹϸ ϶ϴ ϼϽ ϵ Ͽϴ ϶ ϶ϹϸϹ ϴ 

ϻϴ϶ϼ ϼ  ϶ ϸϴ Ϲ ϼ ϼ ϼ ϿϼϻϹ ϶ ϻϴ϶ϼ ϼ ϼ  ϿϹ Ϲ Ϸ  ϴ϶ϴ: 

НϹ %= 66,7 * Н/ϥ-57,0 * Ϣ/ϥ-33,3 

Ϥϼ Ͼ 4  ϼϿϿ ϼ Ϲ ,  ϷϼϹ ϷϿϼ, ϶  ϼ ϿϹ ϼ ϷϿϼ, 

ϵ Ϸϴ Ϲ Ϲ ϶ϼ ϼ ϼ ϶ Ͻ ϴ϶Ͽ ϹϽ, ϵ  ϷϹ Ϲ ϼ ϶ϴ  Ϲ . 

 

 

Ϥϼ Ͼ 4. П Ϲ ϼϴϿ Ϲ ϵ ϴϻ ϶ϴ ϼϹ Ϲ ϼ ϼϻ ϷϿ  ϴ ϶ϴ ϼϼ ϿϹ Ϲ Ϸ  

ϴ ϴϿϼϻϴ [Saxby J.D., 1980]. 
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ИК- р рия ϸϴϹ  ϼ ϴ ϼ   ϴϿϼ ϼϼ ϼ ϸϹ Ϻϴ ϼϼ ϴϻϿϼ  

Ͼ ϼ ϴϿ  Ϸ  ϶ ϾϹ ϷϹ Ϲ, ϴ ϴϾϺϹ  ϹϷ  ϴ ϴ ϼ ϼ ϼ ϼϿϼ ϴ ϴ ϼ ϼ. В 

ϴ ϼ, Ͽ  ϷϿ Ϲ ϼ  ϻ϶ Ͽ  ϸϴ  ϴ϶ ϼ ϹϿ  Ϲ Ͼ  Ϲ Ϸ  

Ϲ ϼϴϿϴ ϴϻϿϼ  ϴ Ϲ ϼ Ͼϼ  ϸ. ϦϴϾϴ  Ϲ Ͼϴ ϶ ϶ϴϹ  ϴ ϼ ϹϿ Ͻ 

ϼ Ϲ ϼ϶ ϼ Ͽ  ϷϿ Ϲ ϼ , ϵ Ͽ ϶ϿϹ  ϴϿϼ ϼϹ  CH2- ϼ CH3-Ϸ  – 

ϼ ϼϾϴ ϷϿϹ϶ ϸ ϸ ϶ ( ϼ Ͼ 5) [Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981], ϼ ϼ  Ϲ ϼϹ  ϸ Ϸ 

Ͼ ϸ Ϸ  (CH2/CH3). П ϼ ϼ Ϲ ϼ  CH2/CH3 ϶ ϻ Ϻ  ϼϵϿϼϻϼ ϹϿ Ϲ 

ϹϸϹϿϹ ϼϹ ϴϿϼ ϼ  ϸϿϼ Ϲ Ϲ  ϴϿϼ ϴ ϼ Ϲ Ͼϼ  Ϲ ϹϽ [Wilkins R.W.T. and 

George S.C., 2002; Petersen H.I., 2005; Petersen H.I. and Nytoft H.P., 2006]. 

 

Ϥϼ Ͼ 5. П ϼ Ϲ  ИК- ϹϾ ϴ ϷϿ  [Petersen H.I. and Nytoft H.P., 2006]. 

 

13С - р ия. Maciel G.E. et al.(1978) ϼ Miknis F.P. et al. (1981) 

Ϲ ϴϿϼ  Ͼ ϹϿ ϼ  ϹϺϸ  Ͼ Ͽϼ Ϲ ϶  ϴϿϼ ϴ ϼ Ϲ Ͼϼ  ϷϿϹ϶ ϸ ϸ ϶, 

ϹϸϹϿ Ϲ  
13

C ϳϠϤ ϹϾ Ϲ ϼϹϽ ϼ Ͼ Ͽϼ Ϲ ϶  Ϲ ϼ Ͽ ϴϹ Ͻ  Ϲ ϸ  

Ϩϼ Ϲ ϴ. ϛϴ ϼ ϴ  
13

C ϳϠϤ ϼ ϿϹϸ ϶ϴ ϼ ϼ, Qin K. et al. (1991) ϵ ϴ ϺϼϿ,  

ϴ ϴ ϼ Ϲ ϾϼϹ ϷϿϹ϶ ϸ ϸ  (ϵ Ͽ ϼ ϶  ϼϻ Ͼ  ϴϹ  ϶ ϴ  ϾϹ ϷϹ Ϲ 

ϿϹ Ϲ ϼ Ϲ Ͼ Ͻ ϸϹϷ ϴϸϴ ϼϼ) ϶  ϴϿϹ ϾϼϽ ϶ϾϿϴϸ ϶ ϼ ϶ϴ ϼϹ Ϲ  ϼ 

Ϸϴϻ ϶  ϻϴϿϹϺϹϽ, Ϸϸϴ ϾϴϾ ϴϿϼ ϴ ϼ Ϲ ϾϼϹ Ϲ ϼϿϹ ϶ Ϲ (ϥН2) ϼ Ϲ ϼ ϶ Ϲ (ϥН) Ϸ  

ϴ  ϶ ϻϴ   Ͼ Ͽϼ Ϲ ϶  ϵ ϴϻ ϹϽ  Ϲ ϼ. 
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ич ая и р ия и л р ия. ИϸϹ ϼ ϼϾϴ ϼ  ϴ Ϲ ϴϿ ϶, 

ϼϻ Ϲ Ϲ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϼ Ͽ Ϲ Ϲ  ϶ Ͻ ϶ ϶Ͽ  ϶ Ͻ 

Ϸϴ ϼ Ϲ Ͼ Ͻ Ϲ Ϸ ϴ ϼϼ. Ϡ Ϸϼ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ Ϲ ϴϿ ,  Ϲ ϶  

ϹϾ Ϲ ϵϿϹ  ϼ Ͽ ϻ ϶ϴ ϼ  Ϸϴ ϼ Ϲ Ͼ Ͻ Ϲ Ͽ Ϸϼϼ ϸϿ  Ϲ Ͼϼ 

Ϲ ϹϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ. Bertrand P. (1984) Ϲ ϴϿ,  ϾϿϴ ϼ Ϲ Ͼϴ  

ϼ Ϲ ϴ ϾϿϴ ϼ ϼϾϴ ϼϼ ϴ Ϲ ϴϿ ϶ Ͽ  ϷϿϴ Ϲ   Ͼ Ͽϼ Ϲ ϶Ϲ Ͻ Ϲ Ͼ Ͻ 

Ϲ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ. Ϣ ϶ ϴ  Ͽ Ϻ  ϼ Ͽ ϻ ϶ϴ ϼ  Ϲ Ϸ ϴ ϼϼ ϶ Ͼϴ Ϲ ϶Ϲ 

ϼ Ϲ ϴ ϸϿ  Ϲ Ͼϼ Ϲ ϹϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ ϻϴϾϿ ϴϹ  ϶ ϼϿ  

ϵ Ͽ  ϼϻ Ϲ Ϲ ϼϼ ϶ Ͻ ϶ ϼ ϼ ϼ Ϲ Ͼ Ϸ  ϴ϶ϴ ϶ ϼ ϾϴϺϸ Ͻ ϴ Ϲ ϴϿ Ͻ Ϸ . 

ϨϿ Ϲ Ϲ Ϲ ϶ Ͻ ϶ϴ ϴ Ϲ ϴϿ ϶ ϼϷ ϴ  Ͼ ϸϴ ϵ ϿϹϹ ϶ϴϺ  Ͽ  ϶ Ϲ ϾϹ 

Ϲ Ϸ  Ϲ ϼϴϿϴ, .Ͼ. ϼ Ϲ ϼ϶  Ͽ Ϲ Ϲ ϼϼ  Ͼ ϹϿϼ Ϲ   

϶ ϸ ϸ Ͻ ϴ Ϲ  (Taylor G.H. et al., 1998). 

В ϹϿ , Ϲ Ͼϴ ϶ ϻ Ϻ ϼ ϷϹ Ϲ ϴ ϼϼ Ϲ ϼ ϷϿ ϼ ϶Ͽ Ϲ  ϸ ϴ  

Ͽ Ϻ Ͻ ϻϴϸϴ ϹϽ. Нϴ ϶ϴ ϼϼ ϸϴϺϹ ϸ ϼ  ϼ Ϲ  ϺϹ ϴ ϴ Ϲ ϶ Ϲ ϼϹ ϼ ϿϹϸ ϶ϴ ϹϿϹϽ 

ϴ ϸϼ  ϴϾ Ͻ Ϲ ϾϹ ( ϴϵϿϼ ϴ 2). 

Иϻ ϴϵϿϼ  ϶ϼϸ ,  ϶ 70-Ϲ – 80-Ϲ Ϸ ϸϴ 20 ϶ϹϾϴ, Ͻ ϵ ϹϸϹϿϹ ϼ  

Ϲ ϹϷϹ Ϲ ϴ ϼ  ϵ ϹϽ ϶ ϶ϴϿ  ϴ Ϲ Ϸ ϴ ϼ Ϲ Ͼ  ϴ϶Ϲ, ϴ ϼ Ϲ  

ϸϹ Ϻϴ ϼϼ ϿϹϽ ϼ ϼ ϶  ϴ Ϲ ϴϿ ϶. В ϴ ϴϿϹ 90- , Ͼ Ϸϸϴ ϴϿ  ,  Ϲ 

Ϲ ϶ Ϲ  Ϲ Ͼ Ͻ ϶ ϻϼ ϹϺϸ  Ϲ Ϸ ϴ ϼ Ϲ Ͼϼ  ϴ϶  ϼ ϶ ϸ  ϷϿϹ϶ ϸ ϸ ϶ 

ϼ ϼ Ϸϴϻ ϶ Ͻ ϴ Ϸ ϴ ϼϼ,  ϴϿ  ϵ Ͽ Ϲ ϸϹϿ  ϶ ϼ ϴ ϼ  Ͼ Ͽϼ Ϲ ϶  

Ͼ ϴϷϼ Ϲ  ϷϿϹ϶ ϸ ϸ ϶. 
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ϦϴϵϿϼ ϴ 2. ϱ ϼ ϼ Ϲ ϾϼϹ ϴ϶ϼϿϴ Ϲ Ͼϼ ϶ ϻ Ϻ ϼ ϷϹ Ϲ ϴ ϼϼ ϼ ϼϷ ϴ ϼϼ 

Ϲ ϼ  ϸϴ  ϴϻϿϼ  ϼ ϿϹϸ ϶ϴ ϹϿϹϽ (Wilkins R.W.T. and George S.C., 2002). 

ϔ϶  Ϣ Ϲ ϼϹ Н/ϥ 
В ϸ ϸ Ͻ ϼ ϸϹϾ  (HI), 

ϾϷ ϧВ/  ϥ Ϸ 
ϥ ϸϹ Ϻϴ ϼϹ 
Ͽϼ ϼ ϼ ϴ, % 

Ϙ ϷϼϹ Ͼ ϼ Ϲ ϼϼ 

Tissot B.P and Welte 

D.H., 1984; 

Shibaoka M. et al., 

1978; Hunt, 1979; 

Thomas, 1982; 

Tissot, 1984; 

Shanmugam, 1985 

   

Ϣϵ Ϸϴ Ϲ Ϲ 
Ͽϼ ϼ ϼ  ϷϿϼ 

ϵ  Ͼ 
Ϲ ϹϷϹ Ϲ ϴ ϼϼ, ϴ 
϶ϼ ϼ ϼ  ϼ 

ϼ Ϲ ϼ ϼ  – Ͼ 
Ϸϴϻ ϷϹ Ϲ ϴ ϼϼ 

Hunt J.H., 1979, 

1991 

>0,9 Ϲϵ Ͽ ϴ  

ϵ  Ͼ 
Ϲ ϹϷϹ Ϲ ϴ ϼϼ 

>200 >15 % 

Вϼ ϼ ϼ   Ͽϴϵ -

ϺϹϿ Ͻ ϼ ϴ ϺϹ϶ Ͻ 

Ͽ Ϲ Ϲ ϼϹϽ ϵϿϴϸϴϹ  

Ϲ ϹϷϹ Ϲ ϴ ϼ  

Ϲ ϼϴϿ  

Snowdon L.R., 1980    

В ϸ Ͼ ϴϾ ϴ >30 ϾϷ 
ϧВ/  ϥ Ϸ. Ϧ Ͽ Ͼ  ϷϿϼ 

ϵ Ϸϴ Ϲ Ϲ Ͽϼ ϼ ϼ  

ϵ  Ͼ 
Ϲ ϹϷϹ Ϲ ϴ ϼϼ 

Snowdon L.R., 1991    

В ϸ Ͼ ϴϾ ϴ 30-50 ϾϷ 
ϧВ/  ϥ Ϸ ϶Ͽ Ϲ  

Ϸ ϶  ϻ ϴ Ϲ ϼϹ  ϸϿ  

ϴ ϴϿϴ ϼϷ ϴ ϼϼ Ϲ ϼ 

ϼϻ ϷϿ  

Scott J., 1992 >1,0 >300, ϸϿ  ϷϹ Ϲ ϴ ϼϼ   

Norgate C.M. et al., 

1997 
 200-300   

Killops S.D. et al., 

1998 
   

BI=S1/TOC > 10 ϾϷ ϧВ/  

ϥ Ϸ ( ϴ ϴϿ  

Ϲ ϹϷϹ Ϲ ϴ ϼϼ); 

>40 Ϸ ϧВ/Ϸ ϥ Ϸ ( ϴ ϴϿ  

ϼϷ ϴ ϼϼ Ϲ ϼ ϼϻ ϷϿ ) 

Pepper A.S., 1991; 

Pepper A.S. and 

Corvi P.J., 1995 

 

HI  < 200 ϵ ϴϻ  

Ϸϴϻ Ͼ ϸϹ ϴ Ϲ 
ϼ Ϲ . HIo>200 

ϵ ϴϻ Ϲ  ϶ Ϲ Ϲ 
ϸϹ Ϻϴ ϼϹ Ϲ ϼ 

  

Powell T.G., 1978, 

1988; Boreham C.J. 

and Powell T.G., 

1993; Boreham C.J. 

et al., 1999 

   

ϘϿ  ϼϷ ϴ ϼϼ Ϲ ϼ ϼϻ 
ϷϿ  ϶ ϸ 

Ͼ ϴϷϼ Ϲ  

ϷϿϹ϶ ϸ ϸ ϶ > 30 ϾϷ 
ϧВ/  ϥ Ϸ ϼ 

ϴ Ϲ ϼϼ ϶ Ϸ  

ϴ ϶ϴ ϴ 50 % 

MacGregor D.S. and 

Mackenzie A.S., 

1987; Cooles G.P. et 

al., 1986 

   

НϹ  ϵ ϴϻ Ϲ  ϼ 

Ͽϴ ϶  Ϲ Ϲ ϴ ϴ  

120-150 ϥ 

 

Ϙ ϿϷ Ϲ ϶ Ϲ  Ϸϼ  ϼ ϿϹϸ ϶ϴ ϹϿ  ϶ ϼ Ϲ Ϲ ϸϴ϶ϴϿ  Ͽ ϼ  Ϲ Ͼ  

϶ϻϴϼ ϶ ϻ  ϹϺϸ  Ͼ Ͽϼ Ϲ ϶Ϲ Ͻ Ϲ Ͼ Ͻ Ϲ ϹϷϹ Ϲ ϼ ϹϽ ϵ ϼ ϷϿϹϽ ϼ 

ϸ Ϸϼ  ϴ ϴϾ Ϲ ϼ ϼϾ ϷϿ  ( ϿϹ Ϲ  ϴ϶ , ϶ ϸ ϸ  ϼ ϸϹϾ , ϴ Ϲ ϴϿ  

ϴ϶ ) [Bertrand P. et al, 1986; Isaksen G.H., 1998]. ϦϹ  Ϲ Ϲ ϹϹ,  ϴϻ϶ϼ ϼϹ  ϼ 

϶ Ϲ ϼϹ  ϼ Ϲ ϶ ϼ  Ϲ ϸϼϾ ϼ ϸ ϸ ϶ ϶ ϿϹϸ ϼϹ Ϸ ϸ  ϸϴϿ  
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϶ ϶ϼ  ϼ ϼ , Ͼ Ͽϼ  ϵ  ϷϿϹϽ Ͼ ϷϹ Ϲ ϴ ϼϼ Ϲ ϼ [Sykes R., et al., 

2004; Sykes R., 2004]. ϕ Ͽ  Ͼϴϻϴ ,  ϷϿϴ϶  ϴϾ , ϹϸϹϿ ϼ  ϵ  

Ͼ ϷϹ Ϲ ϴ ϼϼ ϴ ϴ ϼ ϼ Ͻ Ϲ ϼ ϷϿ ϼ, ϶Ͽ Ϲ  ϸϹ Ϻϴ ϼϹ ϼϾ Ͼ Ϲ ϶, 

Ϸ  ϿϹϽ ϼ ϼ ϴ ( ϼ Ͼ 6). 
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Ϥϼ Ͼ 6. ϛϴ϶ϼ ϼ  ϶ ϸϴ -ϴϿϾϴ ϶ ϼ ϼ ϿϼϻϹ  ϸϹ Ϻϴ ϼ  

ϼϾ Ͼ Ϲ ϶ Ϸ  ϿϹϽ ϼ ϼ ϴ ϸϿ  ϷϿϹϽ Н ϶ Ͻ ϛϹϿϴ ϸϼϼ  ϸϴ  [Sykes R., et 

al., 2004; Sykes R., 2004] 

 

ϦϹ  Ϲ Ϲ ϹϹ, ϶ ϶ϴ  ϴ Ϲϻ Ͽ ϴ ϴ  ϸϿ  ϶ Ϲ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ, 

Ϲϸ ϴ϶ϿϹ  ϶ ϴϵ ϴ  [Sykes R., et al., 2004; Sykes R., 2004], Ϲ ϶ Ϲ  ϹϾ ϴ  

϶ϻϴϼ ϶ ϻ  ϹϺϸ  ϶ ϸ ϸ  ϼ ϸϹϾ , ϶ ϸ  ϴ ϴ ϼ ϶  ϷϿϹ϶ ϸ ϸ ϶ ϼ 

ϼ ϿϼϻϹ ϼ ϸϹ Ϻϴ ϼ  ϴ Ϲ ϴϿ ϶ Ϸ  ϿϹϽ ϼ ϼ ϴ ϶ ϷϿϹ ( ϼ Ͼ 7). П  

ϷϿϴ϶  Ͼ ϼ Ϲ ϼϹ  ϸϿ  Ϲ Ͼϼ Ϲ ϹϷϴϻ ϷϹ Ϲ ϼ ϼ  ϶ Ͻ ϶ ϷϿϹϽ ϶ Ͻ ϴϵ Ϲ 

϶Ͽ Ϲ  ϶ ϸ ϸ Ͻ ϼ ϸϹϾ . 
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Ϥϼ Ͼ 7. ϛϴ϶ϼ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ  ϶ ϸϴ ϺϼϸϾϼ  -ϴϿϾϴ ϶ ϼ 

ϼ ϿϼϻϹ ϼ ϸϹ Ϻϴ ϼ  ϿϹϽ ϼ ϼ ϴ ϶ ϷϿϹ  ϸϴ  [Sykes R., et al., 2004; Sykes R., 2004] 
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2. Е ИЧЕСКИЕ В СЫ 

 

2.1. р в а р в  а риала и ара а ра в 

Ϣ ϵ  ϾϹ ϶ Ϸ  ϴ Ϲ ϼϴϿϴ Ϲ ϶Ͽ Ͽ  ϶ ϹϷϼ ϴϿ  ϾϹ ϴ ϼϿϼ Ϲ ϢϔϢ 

«Ϧ ϾНИПИ Ϲ » ϼϻ ϾϹ ϴ  ϴϻ Ϲϻ  ϼ Ͼ ϶ - ϴϻ϶Ϲϸ  Ͼ϶ϴϺϼ  Ϧ Ͼ Ͻ 

ϵϿϴ ϼ. 

Ϣϵ ϴϻ  ϾϹ ϶ ϼ ϴϿϼ   Ͽ ϴϽ  ϶ Ϲ ϼ  ϻϴϷ ϻ Ϲ ϼϽ, ϶ϼ϶ ϼ  ϶ 

Ϲ Ϲ ϼϼ ϵ ϴ ϼ ϴ Ϲ ϼ ,   ϺϹ Ͼ Ͻ Ϲ Ͼϼ. 

ϘϴϿϹϹ ϵ ϴϻ  Ϲ ϴ ϼ Ϲ Ͼϼ ϸ ϵϼϿϼ ϶ ϴ ϶ Ͻ ϹϿ ϼ Ϲ «Fritsch» (ϗϹ ϴ ϼ ). 

К Ϲ Ͼ Ͼϼ ϾϹ ϶ Ϲϸ϶ϴ ϼ ϹϿ  ϼϻ ϹϿ ϴϿϼ  ϴ ϹϾ ϶ Ͻ ϸ ϵϼϿϾϹ. В ϹϿ  

ϼϻϵϹϺϴ ϼ  ϹϾ Ͽϼ Ϲ  ϸϼ ϻϼ  Ͽ Ϻ Ϲ ϼϽ ϶ Ϲ Ϲ Ͼ ϴϾ ϼϼ, 

Ͽ Ϲ Ϲ ϶ Ϲϻ Ͽ ϴ Ϲ ϸ ϵϿϹ ϼ  Ͼϼ ϸ  Ϲϼ϶ϴϿϼ Ϲ Ϲϻ ϼ   ϵ  

ϴϾ ϼϼ ϻϹ Ϲ  ϴϻ Ϲ  Ϲ ϹϹ 0,5 . 

Иϻ϶ϿϹ Ϲ ϼϹ Ͼ ϴϾ ϶ ϼϻ ϸ Ϲ ϶Ͽ Ͽϼ Ϲ ϸ  Ͽ ϸ Ͻ Ͼ ϴϾ ϼϼ ϼ 

ϼ Ͽ ϴ ϶ ϴ ϴ ϴ Ϲ ϥ Ͼ ϿϹ ϴ. П ϸ ϿϺϼ ϹϿ  Ͼ ϴϾ ϼϼ ϴ϶Ͽ Ͽϴ 

Ͼ Ͽ  50 ϴ ϶. ϢϾ ϴ ϼϹ Ͼ ϴϾ ϼϼ Ͼ Ͽϼ ϶ϴϿ  Ϲ Ͻ ϴ ϶ ϼ ϹϿ  ϶ 

Ͼ ϴϾ ϼ Ͻ Ͼ ϿϵϹ: Ϲ Ͽϼ ϶ϹϺϴ  ϼ  ϴ ϶ ϼ ϹϿ  ϿϹ 10-12 ϴ ϶ Ͼ ϴϾ ϼϼ 

ϼ ϵ Ϲ ϴϿϴ Ͽϼ  Ͽϴϵ   ϴ϶ Ϲ ϼ   ϴ ϴϿ Ͻ Ͼ ϴ Ͼ ,  Ϲ ϴ ϼ  ϼ ϴϿϴ  

ϻϴϾ Ϲ Ͻ [ϧ Ϲ ϾϼϽ В.ϔ. ϼ ϸ ., 1975]. 

 

2.2. ир ли ич и  а али  р   х л ии Rock-Eval 

В ϶Ϲ Ϲ ϸϴ Rock-Eval ϿϹϺϼ  Ϲ ϼ Ϲ Ͼ Ϲ ϸϹϿϼ ϶ϴ ϼϹ ϶ Ͽ ϼϼ 

Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ͻ ϸ . ϘϿ  Ϸ  ϴ϶Ϲ Ͼϴ ϸ  ϴ Ͻ ϸ  100 Ϸ ϴϷ Ϲ϶ϴϹ  ϶ ϾϹ 

ϼ Ϲ Ϸ  Ϸϴϻϴ ϼ Ϸ ϴ ϼ Ϲ  ϼϿϹ Ϲ Ϲ ϴ . П  Ϲ Ϲ ϶ Ϲ ϼ  

Ϲ Ϲ ϴ  ϶ Ϲ ϼ ϼ Ͽϼϻϴ ϶ ϴ ϴϿϹ ϼ ϸϼ  ϼ ϴ Ϲ ϼϹ ϶ ϵ ϸ  ϷϿϹ϶ ϸ ϸ ϶. 

П ϼ ϸϴϿ ϹϽ Ϲ  ϶ Ϲ ϼϼ Ϲ Ϲ ϴ  ϼ ϸϼ  Ϲ ϼ Ϲ Ͼ Ϲ ϴϻ Ϲ ϼϹ ϾϹ ϷϹ ϴ 

( Ϲ ϴ ϶ ϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ), ϶ Ϻϸϴ ϹϹ  ϶ ϸϹϿϹ ϼϹ  ϾϴϾ 

Ϸϴϻ ϵ ϴϻ , ϴϾ ϼ ϺϼϸϾϼ  ϸ Ͼ ϶ ϸϹ Ͼ ϼϼ. В ϶ ϵ Ϻϸϴ ϼϹ  ϷϿϹ϶ ϸ ϸ  

Ͼ  ϼ Ϲ Ϸ  Ϸϴϻϴ ϸϴ  ϶ Ͽϴ Ϲ -ϼ ϼϻϴ ϼ Ͻ ϸϹ ϹϾ  (ПИϘ), Ͼ Ͻ 

ϼϾ ϼ Ϲ  ϼ  Ͼ Ͽϼ Ϲ ϶ . ϦϴϾϼ  ϵ ϴϻ , ϸϴ Ͻ Ϲ ϸ ϻ϶ Ͽ Ϲ  ϸϼ   Ͼ Ͽϼ Ϲ ϶Ϲ 

϶ ϵ ϸ  ϷϿϹ϶ ϸ ϸ ϶, ϸϹ Ϻϴ ϼ  ϶ ϶  ϴ ϶Ϲ, ϼ ϵ ϴ  

Ϲ  Ϲ ϼϴϿϹ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ . 

ϔ ϴϿϼϻ ϵ ϴϻ ϶ ϸ ϼϻ϶ ϸϼϿ  ϴ ϴ ϶ϾϹ Rock-Eval 6 Turbo ϴ ϻ Ͼ Ͻ 

ϼ  Vinci Technologies. Ϙϴ ϴ  ϸϼ ϼϾϴ ϼ  ϼϵ ϴ Rock-Eval ϼ  Ϲ ϼ 

ϼ Ͽϼϻϴ ϸ Ͽ ϼ ϹϿ  ϴ Ϲ ϴ Ϲ  ϸϿ  Ͼϼ ϿϹ ϼ  ϵ ϴϻ ϴ ( ϼ Ͼ 8), ϼ ϸ϶  
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ϼ ϴϾ ϴ ϼ (ИК) ϹϽϾϴ ϼ ϸϿ  ϹϷϼ ϴ ϼϼ ϶ ϸϹϿ ϼ  ϶ ϸϹ ϼ Ͽϼϻϴ ϼ 

Ͼϼ ϿϹ ϼ  ϥϢ ϼ ϥϢ2. ϤϹϷϼ ϴ ϼ  ϥϢ ϼ ϥϢ2 ϴ ϴϸϼϼ ϼ Ͽϼϻϴ ϶ ϹϺϼ Ϲ ϹϴϿ Ϸ  

϶ Ϲ Ϲ ϼ ϻ϶ Ͽ Ϲ  Ͽ ϼ  ϼ ϴ ϼ   Ϲ Ϲ ϼ Ͼϼ ϿϹ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ. Ϙ Ͽ ϼ ϹϿ ϴ  ϴϸϼ  Ͼϼ ϿϹ ϼ  ϻ϶ Ͽ Ϲ  ϹϸϹϿ  Ͽ Ϲ ϸϹ Ϻϴ ϼϹ ϶ 

ϸϹ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼ Ϲ ϴϿ Ϸ  ϷϿϹ ϸϴ. 

 

 

Ϥϼ Ͼ 8. ϥ Ϲ ϴ ϼϵ ϴ «Rock-Eval 6 Turbo» 

 

М   «BulkRock». Ϣ Ϲ Ͼϴ Ϲ Ϸ  Ϲ ϼϴϿϴ ϸ ϶ Ͽ Ͽϴ  ϶  

Ϲ ϸ  ϼϵ ϴ Rock-Eval (method «BulkRock»). ϱ  Ϲ ϸ ϼ Ͽ ϻ Ϲ  ϸϿ  ϶Ϲ Ͼϼ 

϶ Ϲ  ϼ ϶ ϵ ϴϻ ϶ ϼ ϻ϶ Ͽ Ϲ  ϹϸϹϿ  ϶Ϲ  ϴϵ  ϸ  Rock-Eval ϴ ϴ Ϲ ϶. 

Пϴ ϴ Ϲ  Ϲ Ϲ ϴ Ϸ  ϹϺϼ ϴ Ϸ  Ϲ ϸϴ Ͼϴϻϴ  ϶ ϴϵϿϼ Ϲ 3. ПϹ Ϲ Ϲ  

ϹϸϹϿ Ϲ  ϼ ϴ Ϲ  ϴ ϴ Ϲ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ ϴ  4 ϼ 5. Ϧϼ ϼ Ϲ 

ϸϼϴϷ ϴ  Ϲϻ Ͽ ϴ ϶ ϴ ϴϿϼϻϴ ϵ ϴϻ ϴ ϸ  Ϲ ϸ  «BulkRock» Ϲϸ ϴ϶ϿϹ  ϴ 

ϼ ϾϹ 9. ϘϼϴϷ ϴ  a, b, c – ϸϼϴϷ ϴ  ϼ Ͽϼϻϴ; d, e, f – ϸϼϴϷ ϴ  Ͼϼ ϿϹ ϼ . 

 

ϦϴϵϿϼ ϴ 3. ϦϹ Ϲ ϴ Ͻ ϹϺϼ  Ϲ ϸϴ «BulkRock» 

 Нϴ ϴϿ ϴ  

Ϲ Ϲ ϴ ϴ, 0ϥ 

К Ϲ ϴ  

Ϲ Ϲ ϴ ϴ, 0ϥ 

ϥϾ  

ϴϷ Ϲ϶ϴ, 0ϥ/ ϼ . 

Нϴ ϴϿ Ͻ ϴϷ, 
ϼ . 

К Ϲ Ͻ ϴϷ, 
ϼ . 

Пϼ Ͽϼϻ 300 650 25 3 0 

ϢϾϼ ϿϹ ϼϹ 300 850 20 1 5 
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ϦϴϵϿϼ ϴ 4. Ϣ ϹϸϹϿ Ϲ  ϴ ϴ Ϲ  Ϲ ϸϴ «BulkRock» 

Пϴ ϴ Ϲ  ϘϹ ϹϾ / Ϲ  ϙϸ. ϼϻ Ϲ Ϲ ϼ  П ϼ Ϲ ϴ ϼϹ 
S1 ПИϘ / ϼ Ͽϼϻ ϾϷϧВ/  ϵ . ϥ϶ ϵ ϸ Ϲ ϷϿϹ϶ ϸ ϸ  

S2 ПИϘ / ϼ Ͽϼϻ ϾϷϧВ/  ϵ . НϹ Ͻ Ϲ ϼϴϿ 
TpS2 ϦϹ ϴ ϴ / ϼ Ͽϼϻ 0ϥ ϦϹ Ϲ ϴ ϴ ϴϾ ϼ ϴ ϼϾϴ S2 

S3 ИК / ϼ Ͽϼϻ ϾϷ ϥϢ2/  ϵ . ϥϢ2 ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼϾϴ  

S3’ ИК / ϼ Ͽϼϻ ϾϷ ϥϢ2/  ϵ . ϥϢ2 ϼϻ ϼ Ϲ ϴϿ Ϸ  ϼ ϼϾϴ 
S3ϥϢ ИК / ϼ Ͽϼϻ ϾϷ ϥϢ/  ϵ . ϥϢ ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼϾϴ  

S3’CO ИК / ϼ Ͽϼϻ ϾϷ ϥϢ/  ϵ . 
ϥϢ ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼ Ϲ ϴϿ Ϸ  

ϼ ϼϾ ϶ 
S4CO2 ИК / Ͼϼ ϿϹ ϼϹ ϾϷ ϥϢ2/  ϵ . ϥϢ2 ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼϾϴ 
S4CO ИК / Ͼϼ ϿϹ ϼϹ ϾϷ ϥϢ/  ϵ . ϥϢ ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϼ ϼϾϴ 
S5 ИК / Ͼϼ ϿϹ ϼϹ ϾϷ ϥϢ2/  ϵ . ϥϢ2 ϼϻ ϼ Ϲ ϴϿ Ϸ  ϼ ϼϾϴ 

 

ϦϴϵϿϼ ϴ 5. Ϥϴ Ϲ Ϲ ϴ ϴ Ϲ  Ϲ ϸϴ «BulkRock» 

Пϴ ϴ Ϲ  ϙϸ. ϼϻ Ϲ Ϲ ϼ  Ϩ Ͽϴ П ϼ Ϲ ϴ ϼϹ 
Tmax 0ϥ TpS2-∆Tmax* Tmax 

PI  S1/(S1+S2) К ϼ ϼϹ  ϸ Ͼ ϼ϶ ϼ 

PC % ϶Ϲ . 
{[(S1+S2)*0.83]+[S3*12/44]+ 

+[(S3CO+S3’CO/2)*12/28]}*0.1 

Пϼ Ͽϼϻϼ Ϲ Ͻ Ϸϴ ϼ Ϲ ϾϼϽ 

ϷϿϹ ϸ 

RC % ϶Ϲ . [S4CO*12/28]*0.1 Ϣ ϴ Ͻ Ϸϴ ϼ Ϲ ϾϼϽ ϷϿϹ ϸ 

TOC % ϶Ϲ . PC+RC Ϣϵ ϼϽ Ϸϴ ϼ Ϲ ϾϼϽ ϷϿϹ ϸ 

HI ϾϷ ϧВ/  ϥ Ϸ S2*100/TOC В ϸ ϸ Ͻ ϼ ϸϹϾ  

OI ϾϷ ϥϢ2/  ϥ Ϸ S3*100/TOC Кϼ Ͽ ϸ Ͻ ϼ ϸϹϾ  

OI CO ϾϷ ϥϢ/  ϥ Ϸ S3CO*100/TOC ϥϢ Ͼϼ Ͽ ϸ Ϸ  ϼ ϸϹϾ ϴ 

MinC % ϶Ϲ . 
{[S3’*12/44]+[(S3’CO/2)*12/28]+ 

+[S5*12/44]}*0.1 
Ϡϼ Ϲ ϴϿ Ͻ ϷϿϹ ϸ 

*
 ∆Tmax ϹϸϹϿ Ϲ  ϼ ϾϴϿϼϵ ϶ϾϹ ϼϵ ϴ  ϴ ϸϴ  ϵ ϴϻ . 

 



  

  

  

e) 

f) 

d) 
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*
FID – flame ionization detector ( Ͽϴ Ϲ -ϼ ϼϻϴ ϼ Ͻ ϸϹ ϹϾ , ϘИП) 

Ϥϼ Ͼ 9. ϘϼϴϷ ϴ  Ϲϻ Ͽ ϴ ϶ ϼ Ͽϼϻϴ ϵ ϴϻ ϴ ϸ   Ϲ ϸ  «BulkRock» 

ϴ) 

b) 

c) 

ϼϾ S1 

ϼϾ S2 Ϲ Ϲ ϴ ϴ 

ϥϢ ϼ Ͽϼϻϴ 

ϥϢ2 ϼ Ͽϼϻϴ 

ϥϢ Ͼϼ ϿϹ ϼ  

ϥϢ2 Ͼϼ ϿϹ ϼ  

ϥϢ Ͼϼ ϿϹ ϼ  

ϥϢ2 Ͼϼ ϿϹ ϼ  



ч  а Rock-Eval. Ϙ ϶Ϲ  Ϲϻ Ͽ ϴ ϶ ϴ ϴϿϼϻϴ ϴ ϼϵ Ϲ ROCK-

EVAL 6 TURBO ϵϹ Ϲ ϼ϶ϴϹ  ϶Ϲ Ͼ Ͻ ϴ ϸϴ Ϸ  ϵ ϴϻ ϴ «IFP 160000». ϘϿ  Ϸ  

ϼ ϴ ϴϿϼϻϹ ϵ ϴϻ ϶ ϸ  ϾϴϺϸ Ͻ 10 ϴ ϴϿϼϻ ϸ ϿϺϹ  ϶ Ͽ Ϲ  ϸϿ  ϴ ϸϴ ϴ 

«IFP 160000». ϤϹϻ Ͽ ϴ  ϴ ϴϿϼϻϴ ϸ ϼ ϴ  ϸ ϶Ϲ ϼ, Ϲ Ͽϼ ϾϿ Ϲ ϼϹ 

ϻ ϴ Ϲ ϼϽ ϴ ϴ Ϲ ϶ ϼ Ͽϼϻϴ ϸϿ  ϴ ϸϴ ϴ Ϲ Ϲ϶ ϴ  ϴ ϶ϿϹ  VINCI 

TECHNOLOGIES ϻ ϴ Ϲ ϼϽ ( ϴϵϿϼ ϴ 6). 

 

 6. ϛ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶ ϼ Ͽϼϻϴ ϸϿ  ϴ ϸϴ ϴ «IFP 160000» 

Пϴ ϴ Ϲ  ϛ ϴ Ϲ ϼϹ Ϙ ϼ Ϲ ϾϿ Ϲ ϼϹ 

ϦϴϵϿϼ ϴ

S1 0,14 +/- 0,07 

S2 12,43 +/- 0,50 

S3 0,79 +/- 0,20 

S3CO 0,30 +/- 0,20 

Tmax 416 +/- 2 

Tpeak 455 +/-2 

RC 2,17 +/- 0,10 

TOC 3,28 +/- 0,14 

MINC 3,26 +/- 0,12 

 

Ϣϸ ϴϾ  ϴ ϸϴ Ͻ ϵ ϴϻϹ  «IFP 160000», ϼ Ϲ  Ϲ ϶ ϾϼϽ Ϲ Ͻ 

 S2 ϼ ϼϻϾ Ϲ ϸϹ Ϻϴ ϼϹ ϵ ϹϷ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ TOC ( ϴϵϿϼ ϴ 6), Ϲ 

 ϼ ϼ  Ϲϸ ϴ϶ϼ ϹϿ  ϸϿ  ϵ Ͽ ϼ ϶ϴ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ 

 ϵϿϴ ϼ, ϸϹ Ϻϴ ϼ  ϸ  25% TOC (ϸ  90% ϸϿ  ϷϿϹϽ) ϼ ϼ Ϲ ϼ  ϶ ϾϼϹ 

 S2. П  Ͽϴϵ ϴ ϼϹϽ ϷϹ ϼ ϼϼ ϼ Ͽϴ ϶  Ϲ ϹϽ ϵ Ͽ ϸϷ ϶ϿϹ  

 «2137» ϼϷ ϶ϿϹ Ͻ ϼϻ ϸ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. Ϣ  ϵ Ͽ 

 ϼ ϿϹϸ ϶ϴ  ϴ ϼ ϶ Ϲ   ϴ ϻ Ͼϼ ϼ Ϲ ϼϴϿϼ ϴ ϼ (Espitalie J. ϼ 

϶ ϼ ϿϹϸ ϶ϴ ϹϿ Ͼ  Ϲ Ϲ Vinci Technologies. П Ͽ Ϲ Ϲ ϻ ϴ Ϲ ϼ  

 ϼ Ͽϼϻϴ ϸϿ  ϴ ϸϴ ϴ «2137» Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 7. 

ϦϴϾϼ  ϵ ϴϻ , Ͼ Ͽ  ϻϴ ϸ ϶Ϲ  Ϲϻ Ͽ ϴ ϶ ϼ Ͽϼϻϴ ϶ Ͽ Ϲ   

 ϸ϶  ϴ ϸϴ ϶: «IFP 160000» ϼ «2137». КϴϺϸ Ͻ 10 ϴ ϴϿϼϻ ϶ Ͽ Ϲ  

 ϴ ϸϴ ϴ «2137», ϸϿ  ϴ ϸϴ ϴ «IFP 160000» -  ϾϴϺϸ Ͻ 30-50 ϴ ϴϿϼϻ. 

ϔ ϴϿϼϻ ϵ ϴϻ ϶ ϷϿϹϽ ϴ ϼϵ Ϲ Rock-Eval ϶ ϸϼϿ  ϷϿϴ  Ϲ ϸϼ Ϲ Ͼϼ  

ϹϾ Ϲ ϸϴ ϼ , ϼ ϴ  ϶ [Sykes R. and Snowdon L.R., 2002]. ϘϿ  Ϸ  ϵ  Ϲ ϵ Ͽ  

Ϲ ϹϷ ϻϾϼ ϸϹ ϹϾ ϶, ϴ ϴ ϻϴϷ ϺϴϹ  ϷϿϹϽ ϴ϶Ͽ Ͽϴ 10+

Ϲ ϼϴϿ

϶Ͽ Ϲ

Ϧ Ͼ Ͻ

ϻ ϴ Ϲ ϼ

ϴ ϸϴ

ϸϹ ϴϿ

Antonas R.) 

ϴ ϴ Ϲ ϶

ϼ Ͽ ϻ ϶ϴ ϼϹ

ϸϿ

2 Ϸ. 
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ϦϴϵϿϼ ϴ 7. ϛ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶ ϼ Ͽϼϻϴ ϸϿ  ϴ ϸϴ ϴ «2137» 

Пϴ ϴ Ϲ  ϛ ϴ Ϲ ϼϹ Ϙ ϼ Ϲ ϾϿ Ϲ ϼϹ 
S1 4,32 +/- 0,50 

S2 68,68 +/- 1,50 

S3 0,33 +/- 0,04 

S3CO 0,30 +/- 0,10 

Tmax 428 +/- 2 

Tpeak 465 +/- 2 

RC 4,17 +/- 0,10 

TOC 10,26 +/- 0,22 

MINC 0,33 +/- 0,05 

 

 

2.3. - р рич и  а а в р х ра

ϘϿ   ϴ϶ϼ  ϴ ϶ ϴ ϴ - Ϲ ϼ Ϲ ϾϼϹ 

ϴ ϴϿϼϻ  Ϲ Ͽ Ϲ  Ͼ ϴϾ  ϶ Ͽ Ͽϼ   Ϲϸϼ Ͻ Ϲ ϸϼϾϹ ϴ 

ϼϵ Ϲ Hewlett-Packard   ϼ Ͽ ϻ ϶ϴ ϼ ϴ Ϲ϶ Ͻ Ͼϴ ϼϿϿ Ͻ  ϶ ϹϺϼ Ϲ 

Ͽϼ ϹϽ Ϸ  ϴ ϼ ϶ϴ ϼ  Ϲ Ϲ ϴ Ч ϵ  ϼϻϵϹϺϴ   ϴ϶ϴ 

ϷϿϹ϶ ϸ ϸ ϶, ϵϹ  ϼϻϾ ϿϹϾ Ͽ Ͻ ϴ ϼ, Ͼ Ϲ ϴ  ϶Ͽ Ϲ  ϵ  

ϹϾ ϼ Ͻ

ϸ Ͻ Ϲ ϸϼϾϹ. В 

ϸϴ Ͻ

 ϴϻϿϼ ϼ  ϹϺϸ  

϶ϹϿϼ ϼ ϴ ϼ ϴ ϸ  ϻϴ ϹϸϹϿϴ ϼ Ϸ Ϲ ϼ ϴ ϴϿϼ ϼ Ϲ Ͼ Ϸ  ϹϸϹϿϹ ϼ . ϘϿ  Ϸ  

Ϲ ϵ ϸϼ  ϻ ϴ  Ϸ Ϲ  Ϲ ϸϴ, Ͼ ϴ  ϹϸϹϿ Ϲ  Ϲ  ϴ ϴϿϼϻϴ Ϲ Ͼ Ͽ Ͼϼ  

ϴ ϴϿϿϹϿ  ϵ [ϗϢϥϦ Ϥ ИϥϢ 5725-2002 ϴ  1-6].  

а ли  л и  

Ͽ Ϲ ϼ Ϲϻ Ͽ ϹϾ

ϹϽ ϼ ϶ ϸ

Ϲ  Ͼ϶  Ͼ Ͽ Ͼϼ

Ϸ . ϼ ϾϴϺϹ ϼ

 ϺϼϸϾ -ϴϸ ϵ ϼ Ϸ  ϴϻϸϹϿϹ ϼ  ϵ ϴϻ ϶  ϿϹϸ Ϲ  Ϸ Ͼϼ 

ϴ ϶ ϼ ϹϿ , ϶ Ϲ ϴ ϴϿϼϻ  ϶ ϸϼϿϼ  ϵϹϻ Ϲϸ϶ϴ ϼ ϹϿ Ϸ  ϶ ϸϹϿϹ ϼ  ϴϾ ϼϽ Ϲ ϴ -

ϴ Ϲ ϶  ϼ Ϲ ϼ -ϴ ϴ ϼ Ϲ Ͼϼ  ϷϿϹ϶ ϸ ϸ ϶. Ϣϵ ϴϻ  ϸ϶Ϲ ϷϴϿϼ  Ͽ Ͼ  

Ϲϸ϶ϴ ϼ ϹϿ  ϵϹϻ϶ Ϻϼ϶ϴ ϼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ͽ ϼ Ϸ  ϾϴϿ ϼ  ϼ ϵϹϻ϶ ϸ Ϸ  

Ͽ ϴ ϴ ϴ ϼ . 

П ϼ ϶ϹϸϹ ϼϼ Ͼ ϹϿ ϼϼ Ϲ - Ϲ  ϼ Ϲ - Ͼ ϴϾ  ϶ Ϲ  Ϲ ϵ ϻϴ ϹϿ  

ϼ Ͽ ϻ ϶ϴ  ϴϵ Ͽ Ϲ ϻ ϴ Ϲ ϼ  Ͼ Ϲ ϴ ϼϽ Ϲ  ϼϿϼ ϼ  Ͼ Ϲ ϶. 

ϛ ϴ ϼ ϹϿ  ϸ ϵ ϹϹ ϸϿ  ϼ  ϹϿϹϽ Ͽ ϻ ϶ϴ  ϼ ϹϿ  ϸϹ Ϻϴ ϼϹ  

ϸϹϿ  ϾϿϴ ϶ Ϲϸϼ Ϲ ϼϽ. ВϴϺ , ϵ  ϴ Ϲ  ϶ ϸϼϿ   

 ϴϵ Ϲ ϻϴ ϶  Ͼ Ͽϼ Ϲ ϶Ϲ  ϴ Ϲ ϶ Ͽ ϺϹ  ϻ ϴ Ϲ ϼ  Ͽ ϴϸϹϽ ϼϾ ϶, 

Ͽ ϴϹ Ϲ Ϲ  ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  ϼ ϹϷ ϼ ϶ϴ ϼ  ϼϾ ϶ ϴ ϴ - ϴϷ Ϲ Ϸ ϴ ϴ   

 ϼϿϼ ϼ  ϴ ϴϾ Ϲ ϼ ϼ Ϲ Ͼ  ϼ .  

К ϹϾ Ϲ ϴ϶ϿϹ ϼϹ Ϲϻ Ͽ ϴ ϶ ϼ ϴ϶ϼϿ Ϲ ϶ ϶ ϸ  Ϲ϶ ϻ Ϻ  ϵϹϻ 

Ϲ Ͽ Ϸϼ Ϲ Ͼ Ͻ Ϲ Ͼϼ Ͽ ϴϹ  Ϲϻ Ͽ ϴ ϶. И ϼ Ͽ ϶ϴ ϼ, ϵ  ϶Ϲ ϼ 

Ϸ ϴ ϼ  ϼ ϶Ϲ ϼ  ϴ ϶  « ϶ Ͻ- Ϻ Ͻ», Ϻ  ϵ  ϶Ϲ Ϲ , 
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 ϵ Ϲ Ͼ Ͽ Ͼϼ  

Ϲ ϹϽ.  ϸ ϵ ϴ  ϴϾϼ , ϵ  ϴϾ ϼ  

϶ Ϲ  ϴ϶ Ͽ ϴ  ϼ϶ϹϸϹ  ϶ ϴ  8, ϼϻ Ͼ Ͻ ϿϹϸ Ϲ  

ϾϿ Ϲ ϼϹ Ϲϸ ϹϷ  ϻ ϴ Ϲ ϼ  ϵ Ͽ ϶ϴ ϴ ϴ Ϲ ϶ Ϲ ϴϹ  5 %. 

И ϾϿ Ϲ ϼϹ  Ͽ Ͼ  ϴ ϴ Ϲ  4/ /1ϠϘϕϦ ϼ Ϡϔ/ϔϿϾ. 

Кϴ Ϲ ϶  ϴ ϴϿϼϻϴ ϶Ϲ Ͽ  ϶ Ϲ Ϲ  ϴ ϸϴ , ϻϴ 

Ͼ Ͻ ϼ ϵ ϴϻϹ  Ϲ ϼ Ͼ϶. 2  ϲϺ Ͼ Ϸ  Ϲ ϼ . 2676-

2683 , Ͽϴ

 ϴϵϿϼ Ϲ 9 Ϲϸ ϴ϶ϿϹ  ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ , Ͼ Ϲ ϴ ϼ ϶ϴϿϼ  ϸϿ  

Ͽ Ϲ  Ͼ ϴϾ ϶ ϼ Ϲ ϹϽ ϴ ϶Ϲ ϴ ϴ - ϹϾ Ϲ ϼ Ϲ Ͼϼ  

ϴ ϴϿϼϻ ϶

П Ϸ Ϲ  Ϲ ϸϴ ϹϸϹϿ Ͽϴ  Ϲ  ϴ ϴϿϼϻϴ ϴ ϴϿϿϹϿ

П ϵ  ϵ Ͽϼ  ϵ ϴϻ ϴϿ  Ͽϼ ϴϿϼ  

. ϤϹϻ ϵϿϼ Ϲ ,  ϼ ϹϿ Ϲ

 ϼ  Ϲ϶

 ϴ϶Ͽ Ϲ ϠϘϕϦ

 ХϠϥ   Ͽϴϵ ϴ ϼϼ

 -ЧϹ Ϲ ϴ ϺϸϹ ϼ  (

 ϲ1 ) 
3

В

. 



1,12 

1,16 

1,11 

1,10 

1,00 

1,05 
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ϦϴϵϿϼ ϴ 8. ϤϹϻ Ͽ ϴ  ϴ ϴϿϿϹϿ  ϴ - ϹϾ Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϿϼϻ ϶ Ϲ ϹϽ 

хи ич и  ара р  

Н  

P
r/

P
h

 

K
i 

M
P

I-
1

 

D
N

R
-1

 

4
/1

 

H
/(

H
+

M
) 

S
t-

C
2
9
 

ββ/
(ββ

+
αα

) 

А
/А
л

 

A
B

I 

K
p

 

B
N

F
R

 

ВϹ ϹϾ ϵϴ Ͼ Ϲ 290 5,83 0,82 0,69 1,14 - 0,79 0,68 0,  34 0,95 1,16 

ВϹ ϹϾ ϵϴ Ͼ Ϲ 290 5,64 0,84 0,68 1,21 - 0,80 0,67 0,  29 0,92 1,19 

ϲϺ -ЧϹ Ϲ ϴ Ͼ Ϲ 2 1,14 0,96 0,55 1,03 1,90 0,83 0,73 3,  95 0,97 0,57 

ϲϺ -ЧϹ Ϲ ϴ Ͼ Ϲ 2 1,24 0,94 0,52 0,97 2,06 0,88 0,68 5,46  0,92 0,58 

ϲϺ -ЧϹ Ϲ ϴ Ͼ Ϲ 2 1,12 0,94 0,56 0,96 1,80 0,88 0,67 4,  74 1,02 0,51 

0,56 ϲϺ -ЧϹ Ϲ ϴ Ͼ Ϲ 2 1,13 0,93 0,53 1,02 1,74 0,87 0,72 4,  96 0,99

Ϣ ϼ ϹϿ Ϲ ϾϿ Ϲ ϼϹ, % 1,7-4,2 1,2 0,7-2,9 3,0-3,1 6,5 0,6-2,4 0,7-3,6 7,9-11 ,7 2,4 2,0-1,3-4,9 ,4 1,6-3

П ϼ Ϲ ϴ ϼϹ: ϴ ϼ ϶Ͼϴ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϼ϶ϹϸϹ ϴ ϶ ϴϵϿϼ Ϲ 9. 

 



ϦϴϵϿϼ ϴ 9. ϥ ϼ Ͼ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶, ϴ Ϲ  Ͼ  ϶ ϸϼϿ  ϸϿ  

Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϷϿϹϽ, ϴ ϴϾ ϺϹ Ϲ ϹϽ ϴ ϶Ϲ ϴ ϴ -

ϹϾ Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϿϼϻ ϶. 
ара р Ф р ла ра ч а и а и  и . и ч и  

Pr/Ph 
P

(m/z 57) 

Ϣ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  

ϼ ϴ ϴ ϼ ϼ ϴ ϴ 
Peters K.E. et al., 

2005 

r/Ph 

Ki 
(Pr )/(н- 17+

(m/z 57) 

Иϻ Ϲ ϼϸ Ͻ 

Ͼ ϼ ϼϹ , Ϲ ϼϹ 
ϸϹ Ϻϴ ϼ   

ϼϻ Ϲ ϼϸ ϶ ϼ ϴ ϴ ϼ 

ϼ ϴ ϴ ϼ  -ϥ17 ϼ -ϥ18 

ПϹ ϶ ϔϿ.ϔ., 1974 
+Ph н- 18) 

MPI-1 

1,5 P+3MP  

(P- Ϲ ϴ Ϲ , m

Ϲ ϼϿ Ϲ ϴ Ϲ , m/z 192; 0.69-

Ͼ ϼ ϼϹ ,  ϼ 

 ϴ   

Ͽϴ Ϲ -ϼ ϼϻϴ ϼ  ϸϹ ϹϾ ) 

ϠϹ ϼϿ Ϲ ϴ Ϲ ϶ Ͻ ϼ ϸϹϾ  Radke M. et al., 1986

*(2M )/(0

/z 17

.69

8;

*P+1

 M

M

P –

P+9MP)

ϼ
-

϶
ϴϷ
ϴ
Ϲ

ϼ
Ϸ
Ͻ 

ϴ
ϴϻ
ϴ
ϼ

 ϼϴ Ϲ Ϲ 

(2,6DMN+2,7DMN)/1,5DMN 

ϼϿ
Ϙϼ Ϲ ϼϿ ϴ ϴϿϼ ϶ Ϲ 

Ϲ ϼϹ 
Alexander R. et al., 

1985 (DMN-ϸϼ Ϲ ϴ ϴϿϼ , m/z 156) 
DNR-1 

4 МДБ
(ϠϘϕϦ- Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ , m/z 19

ϠϹ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ Ϲ 
Ϲ ϼϹ Radke M. et al., 1986

МДБ /1  4ϠϘ
1ϠϘ

ϕϦ/ 

ϕϦ 8) 

H/(H+M) 

-
ϗ ϴ - Ϲ ϴ ϶ Ͻ ϼ ϸϹϾ  

Peters K.E. et al., 

2005 (H-Ϸ ϴ , M Ϲ ϴ , m/z 191) 
H/(H+M) 

St-C

(ββ+
29 ββαα)

/ 

ββ/ (ββ+αα) 

(ββ ϼ αα – S ϼ R ϼϻ Ϲ  5α,14β,17β
 5 ϴ, 

ϥ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ββ 

ϼ αα ϼϻ Ϲ ϶ Ϲ ϴ ϶ 
ϴ϶ϴ ϥ29 

Peters K.E. et al., 

2005  ϥ ϼϷ ϴ ϴ ϴ ϼ
m/z218) 

 (H)-

ϴ ϴα,14α,17α(H)-ϥ ϼϷ

Ϡϔ/ϔϿϾ ПϹ ϴϸϹ ϼϿϵϹ ϻ Ͽ/ -ϥ22 * 100 

(m/z91 ϼ 57) 

Ϣ Ϲ ϼϹ ϸϹ Ϻϴ ϼϹ 
ϴϿϾϼϿϵϹ ϻ Ͽ ϶ ϼ -ϴϿϾϴ ϶ 

ϗ ϴ ϶ И.В. ϼ ϸ ., 

2006 

ABI 

 ( + 19)/

 ϥi – Ͽ ϴϸϼ ϼϾ -

ϴϿϾϼϿϵϹ ϻ Ͽ ϶ (i – ϼ Ͽ  ϴ ϶ ϷϿ ϴ 
ϻϴ Ϲ ϼ ϹϿ ), m

ϴϿϾϼϿϵϹ ϻ Ͽ ϶ Ͻ ϼ ϸϹϾ  
Oblasov N.V. et al., 

2009 

15+ 17 ( 14+

϶ 
16+

϶Ϲ
18) 

϶ ϼ  

Ϲ ϸ
/z 91 

К  (Н /Ч) (н- 25*н- 27)/н- 26 
2, (m/z 57) 

Ϲ ϼϹ ϸϹ Ϻϴ ϼ  

ϴϿϾϴ ϶  ё  ϼ Ϲ ё  

ϼ Ͽ  ϴ ϶ ϷϿϹ ϸϴ ϶ 
ϿϹϾ ϿϹ 

ϗ ϴ ϶ И.В. ϼ ϸ ., 

2003 

BNFR 
lg(( [2,1-d]+ 1) 

(BNF-ϵϹ ϻ ϴ ϴ , m/z 218) 

ϕϹ ϻ ϴ ϴ ϶ Ϲ 
Ϲ ϼϹ 

Oblasov N.V. et al., 

2007 

BNF BNF[1,2-d])/BNF[2,3-d]+

 

 

 33



2.4. р и  а али ич и  , и л ва  в ра  

 

- аф я 

ϧϷϿϹ Ϲ Ϸ ϴ ϶ϴ ϼ  ϶ ϸϼϿ  ϴϻ  

ϤϗИ,  ϤϔН, ϢϔϢ «ϛϥϠК»). 

Ϣ ϼ ϴ ϼ  ϷϿϹϽ ϵ Ͽϼ ϶ Ͽ Ϲ  ϶ Ͽ ϻ ϶ϴ ϴ ϹϺϸ ϴ ϸ ϴ  

ϼ Ͽ  ϴϺϹ ) ϶ ϸ

ϴ ϼϾ ϹϾ Ϲ ϼ Ϲ Ͼ Ͻ ϴ ϶ϾϹ ϠϢ ( ϶ϹϿϼ Ϲ ϼϹ 

1000 , ϴϻ  3 Ͼ ) 

ПϹ Ϸ ϴ Ͻ

Ͼ Ͼ ϼ ϼ -ϥϼϵϼ ϾϼϽ Ϲ ϴϿϿ Ϸϼ Ϲ ϾϼϽ Ͼ ϵϼ ϴ »  

ϻ ϶ Ͻ ϴ » ϼ  

,  ϵϹ . 

Э

Ϲ  ϶ ϶ 

ϥ ϹϸϹϿϹ ϼ  ϿϹ  ϴ϶ϴ 

ϼ ϼ Ͽ ϸϴ. 

 

- И

Иϻ ϼ  ϴ϶ϴ ϷϿϹ ϸ ϹϿ Ͽ  ϶  ВНИϗНИ 

A (ISOTECH

ϼϻ Ϲ Ϲ ϼϽ ϸϴ  ϶ Ϲϸϼ ϼ ϴ  PDB. Ϧ  Ϲϸϼ  ±0,5 ϥ0
/ . 

Иϻ  ϷϿϹ϶ ϸ ϸ ϶ ϴϾϺϹ ϼϻ Ϲ  ϗϙϢХИ ϴ 

ϴ - ϹϾ Ϲ Ϲ «Finnigan Mat Delta Plus». 

- К  а  а а 

П Ϲ Ϲ Ϲ Ϸϴϻ  ϴ ϴϿϼϻϼ ϶ϴϿϼ  ϴ ϴ Ϸ ϴ Ϲ «К ϼ ϴϿϿ 2000Ϡ»  

ϼ Ͽ ϻ ϶ϴ ϼϹ  Ͼ Ͽ Ͼ  ϿϹϾ Ͽ ϼ ϼ ϴ ϼ ϼ ϴ ϴϾ  Q. К Ͽϼ Ϲ ϶Ϲ Ͻ 

ϴ Ϲ  ϶ ϸϼϿϼ  ϼ Ͽ ϻ ϶ϴ ϼϹ  Ϲ ϼϴϿ Ͻ Ϸ ϴ  «Х ϴ Ͼ ϴ ϴϿϼ ϼϾ». 

ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϼ  ϶ Ϲ  Ͽϴϵ ϴ ϼ

(Иϗϼ ИНϗϗ ϥϢ

ИϗϼϤϗИ. И

ϼ  ϶ϼ ϼ ϼ ϴ (R

ϠϥϨϧ-ϱВϠ ϼ  ϟϢ

Ϲ Ϸϼ . Ϣ ϹϸϹϿϹ ϼϹ Ͼϴϻϴ ϹϿ ϼϿϼ ϶ ϴ Ͽϼ ϴ  

Ϲ  Ϲ ϼ Ϲ Ͻ Ͽ

Ϸ ϴ ϼ Ϲ ϾϼϽ ϼ Ϲ ϿϹϾ

Ϲ Ͼ Ͻ Ͽϴϵ ϴ ϼϼ ϢϔϢ «ϛϴ ϴϸ

ϴϸϾϼ

 ϴ ϴϿϼϻ  Ϸ Ͽ  ϵ ϶ Ͽ Ͽϼ  ϶ 

ϼ Ͽ ϴ ϼϹ  ϴ϶ ϴ ϼϻϼ ϶ϴ ϶Ͼϼ «ϥИϔϠϥ-620 Ͼ Ϲ

Ϸ ϴ

 

 1200-1500 ϻϴ Ϲ ϴ ϼ ϶ ϾϴϺϸ Ͻ ϷϿϴ  ϗϢϥϦ 9414-94

-  а а  

ϱϿ Ϲ Ͻ ϴ ϴϿϼϻ ϷϿϹϽ ϶ ϸϼϿ

НИИϗϗϼϠϥ  ϼ Ͽ ϻ ϶ϴ ϼϹ  ϴ

 Ͽϴϵ ϴ ϼϼ ϼ Ϲ

϶Ͼϼ 

ϴϿ  Ϲ ϸ

Ϲ Ϸϴ ϴϿϼϻϴ 

ϼ Ͽϼ Ϲ Ͼϼ  ϺϺϹ ϼϹ  ϶ ϾϹ Ͼ

 а а  а  

Ϲ ϼ ϿϹϸ ϶ϴ ϴ ϷϿϹ϶ ϸ ϸ ϶ Ϲϸ

), ϼ  Fisons. ϤϹϻ Ͽ

ϼ Ϸ  ϼϻ Ϲ Ϲ ϼ

ϴ ϴ - ϹϾ Ϲ Ϲ VG OPTIM ϴ  ϼϻ  

00

Ͽ  ϶Ͻ ϴ϶ ϼ ϸϼ϶ϼϸ ϴϿ
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3. АК Н Е Н С И АС С АНЕНИ  ИС  АНИЧЕСК  

ВЕЩЕС ВА СК  АС И 

 

ϧϷϿϹ ϴ Ϲ  ϴϸ  Ͽ ϺϹ ϼϽ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ Ϲϸ ϴ϶ϿϹ ϴ ϶ 

ϼ Ͼ  ϴ ϼϷ ϴ ϼ Ϲ Ͼ  ϸϼϴ ϴϻ Ϲ  ϶Ϲ ϹϷ  ϴϿϹ ϻ  (ϳ ϴϿ ϾϼϽ ϼ ϗ ϸϴ ϾϼϽ 

Ͽ ϶) ϼ ϸ   ( Ϲ ϴϿ ϴ  ϼ Ϻ Ϲ ϴ ϼ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ) ϼ ϹϿϴ 

( Ϲ ϴϿ ϴ  ϼ Ϲ϶Ϲ ϴ  ϴ ϼ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ) [ϗ Ͽϼ  Ϡ.В. ϼ ϸ ., 2002]. Ч  Ͼϴ ϴϹ  

Ϧ Ͼ Ͻ ϵϿϴ ϼ,  ϻϸϹ  ϷϿϹ ϼ ϶Ͽ  ϾϼϹ Ͽ ϺϹ ϼ  ( ϼ Ͼ 10), 

ϸ ϴϾ , Ϲ  ϴ ϼϻϾ  Ϲ Ϲ  ϼϻ Ϲ ϼ ϴϿϹ ϻ , ϸϿ  ϸ Ͼϼ  Ͽ ϺϹ ϼϽ  

϶  ϴϹ  Ͼ , ϼ ϶ϴ ,  ϶ Ϲϸ Ϲ  К ϻϵϴ Ϲ ϶ϹϸϹ  ϿϹ ϴ  

ϸ ϵ ϴ ϷϿ  Ͼϴ ϵ ϶ Ϸ  ϼ Ϲ Ͼ Ϸ  ϶ ϻ ϴ ϴ. 

ϧϷϿϹ Ϲ Ͽ ϺϹ ϼ  ϼϺ ϹϽ, Ϲϸ ϹϽ ϼ ϶Ϲ ϹϽ , ϻϴϿϹϷϴ ϼϹ ϶ ϶ϴ ϼϼ 

Ͽϴ Ϲ Ϸ  ϴϸ Ϸ  ϼ Ͽϴ ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ͻ Ͽϼ  ϴ ϻϼ -

ϸϹ ϸϴ ϼ Ͻ ϶Ϲ ϼ ϸ Ͼ Ϸ  ( ϴϿϹ ϻ Ͻ Ͼ Ϸ ) ϸϴ Ϲ ϴ, ϶ ϹϸϹϿϴ  Ϧ Ͼ Ͻ 

ϵϿϴ ϼ ϴ ϴϾ Ϲ ϼϻ ϹϽ  ϾϴϾ ϴϻϿϼ  Ͽϼ Ͽ Ϸ - ϴ ϼϴϿ  ϴ϶ , ϴϾ ϼ 

ϴϻϿϼ Ͻ Ϲ Ϲ  ϷϿϹ ϴ Ϲ ϼ ϴϻ Ϲϻϴ. П ϼ ϴ Ϲ ϼϼ Ϲ ϼ  ϼ 

ϷϿϹ ϼ Ͼϼ  Ͽ ϺϹ ϼϽ ϼ Ͽ ϻ ϶ϴϿϼ  ϴ Ϲ ϼϴϿ  Ͼϴ ϴϺ Ϸ  ϴ Ϲ ϼϴϿϴ 

ϼ Ͼ ϶  ϼ ϴϻ϶Ϲϸ  Ͼ϶ϴϺϼ , ϼ ϵ ϵ Ϲ ϼϼ ϵ Ͽϼ Ϲ  ϴ Ϲ ϼϴϿ  

ϴϿϹ ϷϹ Ϸ ϴ ϼ Ϲ Ͼ Ϸ  ϴ ϴϿϼϻϴ, ϶ Ͽ Ϲ Ϸ  ϥНИИϗϗϼϠϥ  [ϥ Ͼ ϶ В.ϥ. ϼ ϸ .,1999Ϸ.], 

ϴ Ϲ ϼϴϿ  «ϥ ϴ ϼϷ ϴ ϼ  Ϲ ϹϷϴϻ  ϵϴ ϹϽ ϶ ϥϼϵϼ ϼ» [Ш Ϸϼ  ϕ.Н. ϼ ϸ ., 

2000Ϸ.], Ϸ ϴ ϼ  В.ϔ К ϶ϼ ϴ «ϦϹϾ ϼϾϴ ϼ Ϲ ϹϷϴϻ  Ϲϻ ϻ Ͻ Ͼ -

ϾϴϽ ϻ Ͻ Ͼϼ  Ͽ ϺϹ ϼϽ Ϸ -϶  ϴϽ ϶ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ» (2002 Ϸ.), Ϲ  ϦϢ 

ϥНИИϗϗϼϠϥ (ϙ.ϙ.Ϙϴ Ϲ ϵϹ Ϸ «ϗϹ Ͽ Ϸϼ  ϼ ϶ Ϲ ϻϴϾ Ϲ ϼ ϴϻ Ϲ Ϲ ϼ  

Ϲϴ ϼϾϿϼ ϴϿ  Ͽ ϶ ϹϾ ϶ Ͼϼ  Ͽ ϺϹ ϼ  ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ͻ Ͽϼ  (Ϧ Ͼϴ  

ϵϿϴ )», 1983 Ϸ.; ϙ.ϙ. Ϙϴ Ϲ ϵϹ Ϸ «Ϥϴϻ ϴϵ Ͼϴ Ͼ ϼ Ϲ ϼϹ϶ ϼ Ͼ ϶ Ͽ ϶ ϹϾ 

ϹϴϾ ϼϾϿϼ ϴϿ Ϸ  ϼ ϴ ϶ Ͼϼ  Ͽ ϺϹ ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ»,1985Ϸ. ϼ ϸ .) 
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Ϥϼ Ͼ 10. ϥ ϴ ϼϷ ϴ ϼ Ϲ Ͼ Ϲ ϴ ϿϹ Ϲ ϼϹ Ͼϼ  Ͽ ϺϹ ϼϽ Ϸ -϶ Ͼϴ 

ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ [Ϙϴ Ϲ ϵϹ Ϸ ϙ.ϙ., 1983; Ш Ϸϼ  ϕ.Н. ϼ ϸ ., 2000] 

 

Ϧ Ͼϴ  ϵϿϴ , ϷϿϴ  ϴϻ ϴϵ ϴ Ͻ ϥНИИϗϗϼϠϥ  Ϲ Ϲ ϴ ϼ ϼϾϴ ϼϼ 

Ͽ ϺϹ ϼϽ , ϴ Ͽ ϺϹ ϴ ϶ ϻ Ϲ ϿϹ Ϲ ϼ  Ϣϵ -Ϧϴϻ ϶ Ͼ Ͻ Ϲ Ϲ ϸ Ͻ (  Ͼϼ  Ͼ 

Ͼ ϼ Ϲ ϴϿ  Ͽ ϺϹ ϼ ) ϼ Ϣϵ -И Ͼ Ͻ Ͼ ϼ Ϲ ϴϿ Ͻ ϴ ϼϴϿ  

ϵϿϴ ϹϽ. П ϼ  Ϲ ϶ϴ  ϻϴ ϼ ϴϹ  ϵ ϿϹϹ ϻ ϴ ϼ ϹϿ  Ͽ ϴϸ  – ϻϴ ϴϸ , 

Ϲ ϴϿ  ϼ ϴ ϼ  ϶  ϴ ϼ, ϶ ϴ  – Ͽϼ  ϴ ϼ  ϶  ϴ  

Ϧ Ͼ Ͻ ϵϿϴ ϼ. ϲ ϾϼϹ Ͽ ϺϹ ϼ , Ͽ ϼ  Ͼ  ϶ ϴϼϵ ϿϹϹ Ϸ  Ϲ ϴ  

ϸ Ͼ Ϸ  ϸϴ Ϲ ϴ ϸ ϼϷϴ  500  ϼ ϵ ϿϹϹ, ϼ ϴϾ ϼ Ϲ Ͼϼ Ͼ ϶ϴ ϼϹ ϶  

Ϲ ϼ ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ, ϸ ϴϻϸϹϿ  ϴ 10 ϹϷϼ ϴϿ  Ͽϼ Ͽ Ϸ -

ϴ ϼϷ ϴ ϼ Ϲ Ͼϼ  Ϸ ϼϻ ϶ ( ϼϻ  ϶϶Ϲ ) – ϻϼ ϼϽ, ϿϹ϶ϼ ϾϼϽ, ϴ ϴ ϶ ϾϼϽ, 

Ͼϼ Ϲ ϵ ϾϼϽ, ϴϸ ϾϼϽ, ϿϴϽϸϼ ϾϼϽ, ϶ ϾϼϽ, ϿϹ Ϲ϶ ϾϼϽ, ϴϿ Ϲ϶ ϾϼϽ ϼ 
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϶ϴ Ϸϴ ϾϼϽ. Ϩ ϼ ϶ϴ ϼϹ Ϸ ϼϻ ϶ ϸ ϼ Ͽ  ϹϾ ϼ Ϲ Ͼϼ  ϼ ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϼ  

Ϲ ϴ , ϶  Ͼ  ϴ϶Ͽ Ͽϼ Ϲ ϼ ϸϼ Ϲ ϾϼϹ ϶ ϴ ϼ Ϲ ϾϼϹ Ͼ ϿϹϵϴ ϼ , 

ϵ Ͽ ϶ϼ϶ ϼϹ ϼ ϼ  ϴ Ϸ Ϲ ϼ϶  ϼ ϹϷ Ϲ ϼ϶  ϼϾϿ ϶ ϴϸϾ ϴϾ ϿϹ ϼ , 

 ϴϻϼϿ  ϴ Ͽϼ Ͽ Ϸϼ Ϲ Ͼ  ϴ϶Ϲ ϼ ϴ ϼϴϿ  ϵϹ  ϾϴϺϸ Ϸ  

Ϸ ϼϻ ϴ. ϙ Ͽϼ ϻϼ ϼϽ, ϴ ϴ ϶ ϾϼϽ, ϴϸ ϾϼϽ, ϶ ϾϼϽ ϼ ϴϿ Ϲ϶ ϾϼϽ Ϸ ϼϻ , 

ϼ ϶ϴ϶ ϼϹ  ϶ Ϲ ϼ ϸ  ϹϷ Ϲ ϼ϶  ϼϾϿ ϶, ϼ Ϲ  ϵ ϿϹϹ Ϲ ϴ Ϲ Ͻ ϴ϶ ϼ 

Ϲϼ Ϲ ϶Ϲ  Ͼ ϼ Ϲ ϴϿ Ϲ ϴ ϼϼ,  ϻϴϿϹϷϴ ϼϹ ϹϺϸ  ϼ ϼ ϿϹ϶ϼ ϾϼϽ, 

Ͼϼ Ϲ ϵ ϾϼϽ, ϿϴϽϸϼ ϾϼϽ ϼ ϿϹ Ϲ϶ ϾϼϽ Ϸ ϼϻ , ϼ ϶ϴ ϼϹ Ͼ  

ϼ ϸϼϿ  ϶ Ϲ ϼ ϸ  ϴ Ϸ Ϲ ϼϼ Ͼ Ϸ  ϵϴ ϹϽ ϴ, ϼ Ϲ  ϵ ϿϹϹ ϷϿϼ ϼ Ͻ ϴ϶ 

ϼ ϵ ϿϹϹ ϼ  ϴ ϼϴϿ  ϴ ϴϾ Ϲ ϼ ϼϾ ,  ϴϵϿ ϸϴϹ  ϴ Ϲ ϴ ϼ Ϲ Ͼϼ  Ͼϴ ϴ  

ϷϿϹ ϼ ϸϴ Ϸ ϼϻ ϶ ( ϼ Ͼϼ 11-14). ϧϷϿϹ ϴ Ϲ  Ͼϼ  Ͽ ϺϹ ϼϽ  

Ͼ϶ϴϺϼ ϴ  ϼ Ϸ ϼϻ ϴ  ϴϾϺϹ Ϲϸ ϴ϶ϿϹ ϴ ϶ ϴϵϿϼ Ϲ 10. 

ϲ ϾϼϹ Ͽ ϺϹ ϼ  ϸϹ Ϻϴ  14 Ϲ Ϲ  Ϸ Ͽ  Ͽϴ ϶ (ϧ1-ϧ14). П ϼ  

ϼ ϶ Ϲ ϼ, Ͼ Ϲ ϧ1, ϼ Ϲ  Ͼ ϴ϶ ϼ ϹϿ  ϵ ϿϹϹ ϼ Ͼ  ϴ ϴ Ϲ  ϶ 

Ϲ ϼ ϼϴϿ  Ͽϴ Ϲ Ͽ ϺϹ ϼ  Ϲϸ ϹϽ , .Ϲ. Ͼ Ϲϸ ϼ  Ϸ ϼϻ ϴ  Ͽ ϼ. П ϼ 

ϴ϶ϿϹ ϼϼ Ϲ  Ͼ ϹϿ ϼϼ ϼ Ͽ ϻ ϶ϴϿϼ  ϴϻ ϴϵ Ͼϼ ϥНИИϗϗϼϠϥ (1983Ϸ.), 

ϥНИИϗϗϼϠϥ ϼ ИϗНϗ ϥϢ ϤϔН (2000Ϸ.)  ϴ ϼϴϿ  ϵϹ  Ͽ ϺϹ ϼϽ Ͼ 

ϴ϶  Ϸ Ͽ  Ͽϴ ϶  ϾϴϺϸ  Ϸ ϼϻ , ϴ ϶ ϸϹϿϹ ϼϹ ϴϼϵ ϿϹϹ Ϲ Ͼϼ  Ϲ Ϲ  

Ͽϴ ϶ ϧ6 ϼ ϧ10, ϹϸϹϿ ϼ  Ϸ ϴ ϼ  ϶Ϲ ϼ , ϴϼϵ ϿϹϹ ϷϿϹ ϴ Ϲ  Ϸ ϼϻ ϶ 

( ϴϿ Ϲ϶ Ͼ Ϸ , ϿϹ Ϲ϶ Ͼ Ϸ  ϼ ϶ Ͼ Ϸ ), ϶ ϸϼϿ  ϴ ϶Ϲ ϴϻ ϴϵ Ͼ ϦϢ 

ϥНИИϗϗϼϠϥ (1985Ϸ.). ϱ ϼ ϴϻ ϴϵ Ͼϼ ϵ Ͽϼ ϶ Ͽ Ϲ   Ϸ Ϲ Ͽ ϴϸϹϽ ϶ ϴϼϵ ϿϹϹ 

ϷϿϹ  ϴϽ Ϲ Ϸ -϶ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ . П ϼ  

ϼ Ͽ ϻ ϶ϴϿϼ  ϶ Ͼϴ Ϲ ϶Ϲ ϴϿ , ϴϻ Ϲϻ  Ͼ϶ϴϺϼ  2 ϼ 11 НϼϺ Ϲ ϴϵϴϷϴ Ͼ Ͻ, 17 

КϴϿϼ ϶ Ͻ ϼ 21 ϥϹ϶Ϲ -КϴϿϼ ϶ Ͻ Ͽ ϴϸϹϽ  ϶ ϸϹϿϹ ϼ ϶ ϼ  Ϸ Ͽ ϼ Ͽϴ ϴ ϼ 

[Ϙϴ Ϲ ϵϹ Ϸ ϙ.ϙ., 1985].   

ϗ ϼϻ  ϼϺ ϹϽ  – ϻϼ ϼϽ (ϷϹ ϴ Ϸ-϶Ϲ ϼϽ Ͽϼ ϵϴ ), ϿϹ϶ϼ ϾϼϽ (϶Ϲ ϼϽ 

Ͽϼ ϵϴ ), ϴ ϴ ϶ ϾϼϽ (϶Ϲ ϼϽ Ͽϼ ϵϴ ) ϼ Ͼϼ Ϲ ϵ ϾϼϽ ( ϼϺ ϼϽ ϴ ), ϴ ϴϾϺϹ 

ϴϸ ϾϼϽ ( ϴ - ϼϺ ϼϽ ϴϴϿϹ ) Ͼ Ͽ Ͼ - ϼϵ ϸ  Ϲ ϶Ϲ Ͻ ϷϿϹ ϴ Ϲ  Ϲ 

ϵϿϴϸϴ , ϶ ϴϻ ϹϻϹ ϼ  Ͽ ϺϹ ϼϽ ϼ Ͼ Ϸ  ϴϻ϶ϼ ϼ  ϻ ϴ ϼ ϹϿ  ϼ ϺϹ  

Ϸ Ͽ  Ͽϴ ϶, Ͼ Ϲ Ϸ  ϵ  ϹϷϼ ϴϿ ϼ Ϲ Ϲ ϴ ϼ, Ϲ ϻϴ ϼϾ ϼ ϶ϴ ,  

ϴϿϼ ϼϹ ϷϿϹϽ ϶ Ϲϸϼ ϼ  Ͼ϶ϴϺϼ ϴ  Ϲ ϴϹ . ϦϴϾ, ϶ Ͼ϶ϴϺϼ ϴ  ϗ ϸϹϹ϶ Ͼ Ͻ 1 ϼ 

НϴϿϼ ϹϽ 3, ϴ Ͽ ϺϹ  ϶ Ϻ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ ϶Ϲ ϴ  

ϴ ϴ ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ  ϸϴ  ϗИϥ Ϲ Ϲ  ϴϿϼ ϼϹ Ϸ Ͽ  Ͽϴ ϶: ϶ Ϲ ϶ Ͻ – 

ϴ ϷϿ ϵϼ Ϲ 3250 ,  Ͽϴ ϴ 4 , ϶  ϶ Ͻ – ϴ ϷϿ ϵϼ Ϲ 3462 ,  Ͽϴ ϴ 

10 . П ϼ  Ϸ  10- Ϲ ϶ Ϸ  Ϸ Ͽ Ϸ  Ͽϴ ϴ ϶ ϴϻ ϹϻϹ Ϸ ϼϻ ϴ ϻϴ ϼϾ ϼ ϶ϴ  Ϲ ё 
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ϸ ϴϿ  Ϸ Ͽ  Ͽ Ϲ϶, ϴϾϼ  ϵ ϴϻ , ϴ ϴ   ϷϿϹϽ 

ϴ ϴ ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ϶ Ͼ϶ϴϺϼ Ϲ 3 НϴϿϼ ϹϽ ϴ϶ϼϿϴ 14 . Ϣϸ ϴϾ  Ϸ Ͽ Ϲ Ͽϴ  

Ϸ ϼϻ ϴ ϼ Ϲ  Ϸ ϴ ϼ Ϲ Ϲ ϴ Ͽ ϺϹ ϼϹ, ϶ ϸϹ Ͼ϶ϴϺϼ , ϾϴϾ, ϴ ϼ Ϲ , ϥϹ϶Ϲ -

ϔϽ ϴϻ Ͼϴ  1, ϗϿ ϶ Ͼϴ  1, ϥϴϽ ϶ Ͼϴ  1, ϥ Ϸϼ Ͼϴ  1, П ϴ Ϲ϶ Ͼϴ  2, ϶ Ͼ ϶ ϼ  

Ϸ ϼϻ , ϷϿϼ ϶ Ϲ  ϶ . 

Ϩ ϼ ϶ϴ ϼϹ ϻϼ ϹϷ , ϿϹ϶ϼ Ͼ Ϸ  ϼ ϴ ϴ ϶ Ͼ Ϸ  Ϸ ϼϻ ϶ Ͽ  ϶ 

Ͼ ϼ Ϲ ϴϿ  Ͽ ϶ϼ  ϻϴ Ϲ  ϸϹ ϸϴ ϼϼ ϼ ϷϿϴϺϼ϶ϴ ϼ  Ϸ  ϺϹ ϼϽ 

ϴϿϹ ϻ Ͻ Ͼ Ϸ  ϸϴ Ϲ ϴ ϼ ϴϾ ϿϹ ϼ  ϵϿ Ϸ  ϴ Ϲ ϼϴϿϴ ϶ Ϲ  ϸ Ͽϼ ϴ , 

ϼ Ϲ  Ͼ ϴϸ ϼ ϶  ϺϹϿ ϵϴ , ϴ ϴϾ ϺϹ ϶ ϻϹ ϴ , ϸϹϿ ϴ , ϵ Ͽ ϴ  

ϴ ϿϴϷϴ϶ ϼ  ϶ ϴϼϵ ϿϹϹ Ϸ  ϸϹ Ϲ ϼ  ϼ ϴ ϶ ϸ ϴϻϸϹϿϴ . ϕϿϴϷ ϼ  

Ͽ ϶ϼϽ ϸϿ  ϼ Ͼ Ϸ  Ͽ ϴϸ Ϸ  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ  ϻϸϹ  Ϲ Ϲ ϶ ϶ϴϿ , Ͼ Ͽ Ͼ  

Ͽ  ϼ Ϲ ϼ϶ Ϲ ϶ ϴ϶ ϼ϶ϴ ϼϹ Ͼ ϴ Ϸ  ϹϿ Ϲ ϴ, ϼ ϴ ϼ ϸ Ϸ ϾϼϹ Ͽ ϺϹ ϼ  

ϼ Ϲ  Ϸ ϴ ϼ Ϲ Ϲ ϴ ϴ Ϲ ϼϹ. ϟϼ Ͽ Ϸϼ Ϲ ϾϼϽ ϴ϶ Ͽ ϺϹ ϼϽ ϴϻ ϵ ϴϻϹ : 

Ϲ ϴ ϼϾϼ, Ϸ ϴ϶ϹϿϼ , Ͼ ϷϿ Ϲ ϴ , ϴϿϹ϶ Ͽϼ , ϴ ϷϼϿϿϼ , ϼ Ϸϸϴ – Ͽ ϽϾϼ ϼ 

Ͽϼ ϻ  ϷϿϹϽ. 

К ϻϼ Ϲ  Ϸ ϼϻ  ϼ Ϲ ϴ Ϸ ϴ Ϲ ϹϷϴϻ  Ϲ ϴ  Ͽϴ ϶ ϲ17, 

Ͼ ϴ ϴ ϶ Ͼ  – ϲ16, ϿϹ϶ϼ ϾϼϽ Ϸ ϼϻ , ϼ ϶ϴ϶ ϼϽ  ϶ Ͽ ϶ϼ  ϹϾ Ϸ  

϶ Ϲ ϼ  ϶   ϶ ϴ ϼ , ϻё -ϿϴϷ  ϼ Ϲ ϴ  ϼ ϴ ϶ ϸ ϴϻϸϹϿ  

ϻё ϴ  ϼ ϵ Ͽ ϴ ,  ϴ϶  ϵ ϿϹϹ ϷϿϼ ϼ Ͻ ϼ ϶Ͽ Ϲ  Ϲ ϶  Ͽ ϼϸ  ϶ 

ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ Ϲ. ϥ ϴ ϴ   Ϸ ϼϻ ϴ – ϸ  180 . 
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Ϥϼ Ͼ 11. ПϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϴ  Ϲ ϴ [ϥ Ͼ ϶ В.ϥ. ϼ ϸ ., 1999] ϼ ϷϿϹ ϴ Ϲ  

ϿϴϽϸϼ Ͼ Ϸ  Ϸ ϼϻ ϴ. 

 39



 

Ϥϼ Ͼ 12. ПϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϴ  Ϲ ϴ [ϥ Ͼ ϶ В.ϥ. ϼ ϸ ., 1999] ϼ ϷϿϹ ϴ Ϲ  

϶ Ͼ Ϸ  Ϸ ϼϻ ϴ. 
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Ϥϼ Ͼ 13. ПϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϴ  Ϲ ϴ [ϥ Ͼ ϶ В.ϥ. ϼ ϸ ., 1999] ϼ ϷϿϹ ϴ Ϲ  

ϿϹ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ. 
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Ϥϼ Ͼ 14. ПϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϴ  Ϲ ϴ [ϥ Ͼ ϶ В.ϥ. ϼ ϸ ., 1999] ϼ ϷϿϹ ϴ Ϲ  

ϴϿ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ. 

 



ϦϴϵϿϼ ϴ 10. Ϧ Ͽ ϼ  Ϸ Ͽ  Ͽϴ ϶ Ͼϼ  Ͽ ϺϹ ϼϽ ϸϹϿ  Ͼ϶ϴϺϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. ϥ ϴ ϥ ϴ
ПϿ ϴϸ  № Ͼ϶. 

ϧ1 ϧ2-ϧ6 ϧ7-ϧ9 ϧ10-ϧ13 ϧ14 - - 
+  

ϴ ϴ 
П ϼ Ϲ ϴ ϼ  

ϕ Ͽ ϴ  3 9 10 10 10 0 0 0 30 39  

Вϴ ϶ Ͼϴ  331 7 5 7 3 0 0 0 15 22  

Вϴ ϶ Ͼϴ  333 6 12 4 0 0 0 0 16 22  

Вϴ Ͼϴ  91 1 13 2 0 0 0 0 15 16  

ВϹ Ϲ-Ϣ ϴ ϼ Ͼϴ  475 2 12 9 20 0 0 0 41 43  

ВϹ Ϲ  255 0 10 0 0 0 0 0 10 10  

В ϿϾ ϶ Ͼϴ  1 0 11 0 0 0 0 0 11 11  

В -Ϡ ϼ ϹϹ϶ Ͼϴ  1 3 10 4 16 0 0 0 30 33  

В -НϼϾ Ͽ Ͼϴ  1 4 16 5 0 0 0 0 21 25  

ϗϹ ϴ ϼ ϶ Ͼϴ  200 0 5 0 5 0 0 0 10 10  

ϗϿ ϶ Ͼϴ  1 2 2 0 5 2 0 0 9 11  

ϗ ϸϹϹ϶ Ͼϴ  1 2 19 14 22 3 1 4 63 65  

ϗ ϴ ϼ Ͼϴ  181 0 5 0 0 0 0 0 5 5 Pz Ϲ ϶ Ͼ  ϼ ϵ Ϲ ϼϼ 

ϙϿϹϽ-ИϷϴϽ Ͼϴ  2 6 0 0 21 0 0 0 21 27  

ϙϿϹϽ Ͼϴ  1 10 8 0 10 0 0 0 18 28  

ϛϴ ϴϸ -ϔϿϹ Ͼϼ Ͼϴ  402 1 7 4 0 0 0 0 11 12  

ϛϴ ϴϸ -Кϴ ϴϽ Ͼϴ  1 3 10 2 14 0 0 0 26 29  

ϛϴ ϴϸ -К Ͽ ϴ Ϲ϶ Ͼϴ  1 6 20 7 0 0 0 0 27 33  
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

ИϿ Ͼ Ͼϴ  2 1 2 2 6 0 0 0 10 11  

КϴϿϼ ϶ϴ  9 6 6 12 16 0 0 0 34 40  

КϴϿϼ ϶ϴ  17 5 5 3 17 0 0 0 25 30  

КϴϿϼ ϶ϴ  16 5 4 14 15 0 0 0 33 38  

Кϴ ϴ Ϲ϶ Ͼϴ  61 1 6 10 13 0 0 0 29 30  

Кϴ ϴϿ Ͼϴ  16 5 12 12 8 0 0 0 32 37  

Кϴ Ͽ Ϸϼ Ͼϴ  95 3 9 2 7 0 0 0 18 21  

К϶ϴ ϶ϴ  3 4 3 1 12 0 0 0 16 20  

К϶ϴ ϶ϴ  8 3 3 2 10 0 0 0 15 18  

К϶ϴ ϶ϴ  10 2 5 2 11 0 0 0 18 20  

К Ͽ ϴ Ϲ϶ Ͼϴ  6 0 4 3 5 0 0 0 12 12  

К ϸϴϾ ϶ Ͼϴ  31 2 2 0 0 0 0 0 2 4  

К ϸϴϾ ϶ Ͼϴ  33 1 0 0 0 0 0 0 0 1  

К Ϲ϶ -ϠϹϿϼ ϶ Ͼϴ  1 1 5 0 14 0 0 0 19 20  

К Ͽ -ϙϷϴ Ͼϴ  6 3 7 3 6 0 0 0 16 19  

К ϶ Ͼϴ  31 2 12 6 23 0 0 0 41 43  

ϟϹϸ ϶ϴ  1 3 8 10 8 0 0 0 26 29  

ϟϹϸ ϶ϴ  4 0 10 8 9 0 0 0 27 27  

ϟϹϸ ϶ϴ  5 3 12 5 12 0 0 0 29 32  
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

ϟ ϶ϴ  200 0 15 8 4 0 0 0 27 27  

ϟ Ϸϼ Ϲ Ͼϴ  182 0 4 0 0 0 0 0 4 4  

ϟ Ϸϼ Ϲ Ͼϴ  183 0 0 0 0 0 0 0 0 0 Pz Ϲ ϶ Ͼ  ϼ ϵ Ϲ ϼϼ 

ϟ Ϸϼ Ϲ Ͼϴ  186 0 6 5 16 0 0 0 27 27  

ϟ Ϸ Ͼϴ  11 2 16 11 9 0 0 0 36 38  

ϟ ϶ Ͼϴ  1 0 6 5 0 0 0 0 11 11  

Ϡϴ Ͼϼ Ͼϴ  2 1 8 8 14 0 0 0 30 31  

Ϡϴ Ͼϼ Ͼϴ  31 3 10 2 4 0 0 0 16 19  

ϠϹϿϼ ϶ Ͼϴ  25 1 3 0 0 0 0 0 3 4  

Ϡϼ ϴ  413 1 11 11 8 0 0 0 30 31  

Ϡ ϼ ϹϹ϶ Ͼϴ  6 1 4 2 0 0 0 0 6 7  

Ϡ Ͽ ϸϺϼ Ͼϴ  55 4 15 6 22 0 0 0 43 47  

Ϡ Ͽ ϸϺϼ Ͼϴ  62 0 0 0 0 0 0 0 0 0 Pz Ϲ ϶ Ͼ  ϼ ϵ Ϲ ϼϼ 

НϴϿϼ  3 0 4 4 25 2 2 14 51 51  

НϼϺ Ϲ ϴϵϴϷϴ Ͼϴ  2 3 6 7 25 3 0 0 41 44  

НϼϺ Ϲ ϴϵϴϷϴ Ͼϴ  11 8 10 5 26 0 0 0 41 49  

НϼϺ Ϲ ϴϵϴϷϴ Ͼϴ  12 7 13 6 23 0 0 0 42 49  

НϼϾ Ͽ Ͼϴ  2 2 8 16 0 0 0 0 24 26  

Н ϶ ϴϸϹϺϸϹ Ͼϴ  1 3 6 11 5 0 0 0 22 25  
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

Н ϶ ϼϾ Ͽ Ͼϴ  1 2 11 0 5 0 0 0 16 18  

ϢϿϹ  121 0 0 0 0 0 0 0 0 0  

Пϴ϶Ͽ ϶ Ͼϴ  1 1 5 1 8 0 0 0 14 15  

Пϴ϶Ͽ ϶ Ͼϴ  7 0 6 0 7 0 0 0 13 13  

ПϹϿ Ϸϼ Ͼϴ  1 4 10 8 13 0 0 0 31 35  

ПϹϿ Ϸϼ Ͼϴ  2 1 7 12 16 0 0 0 35 36  

ПϹ ϶ ϴϽ Ͼϴ  269 2 4 6 0 0 0 0 10 12  

П ϴ Ϲ϶ Ͼϴ  1 7 8 3 20 9 0 0 40 47  

П ϴ Ϲ϶ Ͼϴ  2 8 9 3 27 3 0 0 42 50  

П ϺϹ϶ϴ  301 1 5 2 24 0 0 0 31 32  

П ϺϹ϶ϴ  302 2 9 4 26 0 0 0 39 41  

П ϴ  2 2 9 9 8 2 0 0 28 30  

П ϴ  3 3 15 9 3 0 0 0 27 30  

Ϥ ϷϴϿϹ϶ Ͼϴ  145 6 10 8 21 0 0 0 39 45  

ϥϴϽ ϶ Ͼϴ  1 2 3 3 4 0 0 0 10 12  

ϥϴϿϴ Ͼϴ  1 0 8 6 11 1 0 0 26 26  

ϥϹ϶Ϲ -ϔϽ ϴϻ Ͼϴ  1 1 5 6 26 0 0 0 37 38  

ϥϹ϶Ϲ -ϛϴϿϹ ϴ  1 1 11 11 6 0 0 0 28 29  

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  21 3 6 6 17 0 0 0 30 33  
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  24 2 13 4 11 2 0 0 30 32  

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  25 2 14 6 11 0 0 0 31 33  

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  28 2 5 5 14 4 0 0 28 30  

ϥϹ϶Ϲ -Пϼ Ϲ Ͼϴ  1 3 5 5 7 8 0 0 25 28  

ϥϹ϶Ϲ -Ϧϴ ϵϴϹ϶ Ͼϴ  1 3 14 11 16 0 0 0 41 44  

ϥϹ϶Ϲ -Ϧϴ ϵϴϹ϶ Ͼϴ  2 2 19 13 21 0 0 0 53 55  

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  1 1 6 7 10 0 0 0 23 24  

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  2 2 5 10 6 0 0 0 21 23  

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  4 1 9 4 0 0 0 0 13 14  

ϥ Ͽ ϴ  2 5 10 8 25 0 0 0 43 48  

ϥ Ͽ ϴ  4 6 7 6 32 0 0 0 45 51  

ϥ ϵ Ͽϼ ϴ  172 4 12 4 14 0 0 0 30 34  

ϥ ϵ Ͽϼ ϴ  174 3 13 10 20 0 0 0 43 46  

ϥ Ͽ ϶ Ͼϴ  43 6 11 27 21 0 0 0 59 65  

ϥ ϶ Ͼϴ  1 4 10 7 11 0 0 0 28 32  

ϥ Ϲ ϴ ϴ  5 4 15 3 20 0 0 0 38 42  

ϥ Ϲ ϴ ϴ  7 5 12 7 11 0 0 0 30 35  

ϥ Ϸϼ Ͼϴ  1 2 9 7 15 2 0 0 33 35  

Ϧϴ϶ ϿϷϼ Ͼϴ  2 4 8 6 0 0 0 0 14 18  

 

 47



П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

ϦϴϷϴϽ Ͼϴ  1 3 11 1 7 0 0 0 19 22  

ϦϴϹϺ ϴ  212 1 12 0 0 0 0 0 12 13  

Ϧϴ ϵϴϹ϶ Ͼϴ  2 1 10 10 20 0 0 0 40 41  

Ϧϴ ϵϴϹ϶ Ͼϴ  3 0 10 9 22 0 0 0 41 41  

Ϧ ϴϽϷ ϸ Ͼϴ  1 1 9 7 0 0 0 0 16 17  

ϨϹϸ Ͼϼ Ͼϴ  4 3 9 7 24 1 0 0 37 40  

Чϴ ϴϹ϶ Ͼϴ  2 2 6 2 4 0 0 0 12 14  

Ч϶ ϶ϴ  3 2 4 11 4 0 0 0 19 21  

ЧϹϵϴ  219 1.5 0.5 0 0 0 0 0 0.5 2  

ЧϹϵϴ  220 2 2 0 0 0 0 0 2 4  

ЧϾϴϿ ϶ Ͼϴ  3 8 9 7 4 0 0 0 20 28  

ЧϾϴϿ ϶ Ͼϴ  9 3 8 3 15 0 0 0 26 29  

ϲϺ -

ϔϿϹϾ ϴ ϸ ϶ Ͼϴ  
4 4 9 2 0 0 0 0 11 15  

ϲϺ -Кϴ Ͽ Ϸϼ Ͼϴ  115 1 9 4 6 0 0 0 19 20  

ϲϺ -Кϴ Ͽ Ϸϼ Ͼϴ  116 2 11 11 4 0 0 0 26 28  

ϲϺ -Ϡϴ Ͼϼ Ͼϴ  40 2 7 3 9 0 0 0 19 21  

ϲϺ -Ϡ ϼ ϹϹ϶ Ͼϴ  8 2 3 0 0 0 0 0 3 5  

ϲϺ -Ϡ Ͽ ϸϺϼ Ͼϴ  27 2 9 10 13 0 0 0 32 34  

ϲϺ -ϥ ϼ Ͼϴ  1 1 13 9 0 0 0 0 22 23  
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ПϿ ϴϸ  № Ͼ϶. Вϴ Ϸ. ϠϴϿ . ϟϹ . В Ͼ. ϟϴϽϸϼ . Нϴϸ . Шϴ ϴ ϶. + . 

ϴ ϴ П ϼ Ϲ ϴ ϼ  

ϲϺ -ϦϴϵϴϷϴ Ͼϴ  131 4 12 4 28 0 0 0 44 48  

ϲϺ -ϦϴϵϴϷϴ Ͼϴ  133 3 12 6 25 0 0 0 43 46  

ϲϺ -ϦϴϵϴϷϴ Ͼϴ  134 4 12 8 26 0 0 0 45 49  

ϲϺ -Ϧϴ ϵϴϹ϶ Ͼϴ  75 3 14 7 22 0 0 0 43 46  

ϲϺ -ϲϷϴ Ͼϴ  17 1 9 9 10 0 0 0 28 29  

ϳ ϴ  22 4 14 11 10 0 0 0 35 39  

49

П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  10. 

 

 



Ки р и  ри  ϴ ϹϷ  ϴ ϴ ( Ϸ Ͼϴ  ϴ Ͼϴ) ϼ ϶ϴϿ  ϴϾ ϺϹ, 

ϾϴϾ ϼ ϼϺϹϿϹϺϴ ϼϹ Ϸ ϼϻ , ϶ ϸϹ Ϲ ϼ  ϻ ϴ  ϶ Ͽ ϶ϼ  Ͼ ϴ Ͼ ϶ Ϲ Ϲ Ͻ 

ϴ Ϸ Ϲ ϼϼ Ͼ Ϸ  ϵϴ ϹϽ ϴ. ϥ ϼ ϶ϴ϶ ϴ  ϶ ϴϼϵ ϿϹϹ Ϸ ϺϹ  ϴ  

К Ͽ Ϸ Ͼ Ϸ  ϹϷϴ Ϸϼϵϴ, Н Ͽ Ͼ Ͻ ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϴ ϴϾϺϹ ϶ 

϶  ϴϽ ϴ  Ϧ Ͼ Ͻ ϵϿϴ ϼ ϹϿϾ ϶ ϸ - Ͼϴ  ϼ ϿϴϷ - ϻϹ ϴ  Ͽ ϴ 

ё - Ϲ  ϸ  Ϲ , ϴ  ϵϼ ϼ ϻ , ϷϿϼ ϼ  Ͽ ϺϹ ϼϽ  Ͽϼ ϻϴ ϼ ϼ 

Ͽ ϽϾϴ ϼ ϴϿϹ϶ Ͽϼ ϶ ϼ Ϲ ϴ ϼϾ ϶, ϶ Ϲ Ϲ  Ϲ ϹϾ Ͽϴ Ͽ ϺϹ ϼ  ϴ ϴ ϶ Ͼ Ϸ  

Ϸ ϼϻ ϴ ϼ ϶Ͽ Ϲ  ϶  ϹϷϼ ϴϿ  Ͼ ϴ  ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ͻ Ͽ ϹϽ ϶ 

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼ . Ϡ  Ϸ ϼϻ ϴ – 40-60 , ϹϺϹ – ϵ Ͽ Ϲ ϼϿϼ 

Ϲ Ϲ. ϱ ϼ Ͽ ϺϹ ϼ  Ϲ ϸϹ Ϻϴ  ϷϿϹϽ. В ϸϹϿϹ ϼϹ Ͼϼ Ϲϵ Ͼ Ϸ  Ϸ ϼϻ ϴ ϴ 

Ϲ ϴ  Ͼ ϹϿ ϼϼ ϼϻ϶ ϸϼϿ   ϸϴ  ϔ.ϱ. К ϶ϼ ϴ (2003Ϸ.) 

Ϩ ϼ ϶ϴ ϼϹ а ях  ри а ( ϴ  – ϼϺ ϼϽ ϴϴϿϹ ) ϼ ϸϼϿ  ϶ 

Ͽ ϶ϼ  ϹϻϾ Ϸ  Ͼ ϴ Ϲ ϼ  ϴϻ Ϲ ϶ ϼ ϷϿ ϵϼ  ϴ Ϲ ϴ Ͼ Ϸ  ϹϿϾ ϶ ϸ Ϸ  

Ͼ Ϸ  ϵϴ ϹϽ ϴ. Ϣ  ϴ ϼϿ  ϶ ϻϴ ϴϸ Ͻ ϴ ϼ ϵϿϴ ϼ ϶ ϹϸϹϿϴ  ϴϼϵ ϿϹϹ 

Ͼ ϴ  ϸϹ Ϲ ϼϽ К Ͽ Ϸ Ͼ Ϸ  Ϲϻ Ϸϼϵϴ, Н Ͽ Ͼ Ͻ, ϧ -Ϧ Ͼ Ͻ ϼ 

ϕϴϾ ϴ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ ϷϼϵϹ ϹϺϸ  П Ͽ -Кϴ ϴ ϼ Ͼϼ  ϼ ϔϺϴ ϴ Ͼϼ  

ϹϷϴ϶ϴϿϴ ϼ. ϛϸϹ  ϼ ϶ϴϿ  Ͼ ϿϹϾ  ϹϿϾ ϶ ϸ - Ϲϵ ϹϺ - Ͼϼ  Ϲ ϴ -

ϴϿϹ϶ ϼ -ϷϿϼ ϼ  ϴϸϾ ϶  Ϲ ϵϿϴϸϴ ϼϹ  Ϲ ϴ ϼϾ ϶ ϼ ϴϿϹ϶ Ͽϼ ϶. Ϣ Ͽ ϺϹ ϼ  

ϸϹ Ϻϴ  ϴϿ Ϲ Ͽϼ ϻ  ϷϿϹϽ. ϥϾϿ  Ͼ  Ͽ Ϻϼ ϹϿ  Ͼ  

Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϻϹ -ϵ Ͽ Ϲ ϼ ϼϵ ϹϺ Ϲ ϴ϶ ϼ , Ϲ ϼ ϸϼ Ϲ Ͼϼ 

ϻϴϿϼ϶ϴ϶ ϼϹ  Ͼϼ ϼ ϶ ϸϴ ϼ. Нϴ ϶ ϾϹ ϵϿϴ ϼ ϼ ϶ϴϿϼ  ϸϹϿ ϶ Ϲ, ϻϹ -

ϵ Ͽ -ϴϿϿ ϶ϼϴϿ Ϲ ϼ ϿϴϷ Ϲ Ͽ ϺϹ ϼ . Ϡ  Ϸ ϼϻ ϴ ϸ  50 . 

ϧϷϿϹ ϴ Ϲ  ϴϸ Ͼ Ϸ  Ϸ ϼϻ ϴ Ͼ ϴϽ Ϲ ϼϻϾϴ , ϶ Ϲ ϴ ϼϹ  ϶ Ϲ  Ϸ Ͽ Ϲ 

Ͽϴ  ϴϿ  ϼ ϹϸϾϼ. ϦϴϾ, ϴ ϼ Ϲ , ϶ Ͼ϶ϴϺϼ Ϲ ϗ ϸϹϹ϶ Ͼ Ͻ 1 ϻϴ ϼϾ ϼ ϶ϴ  

Ͽϼ  ϸϼ  Ϸ Ͽ Ͻ Ͽϴ   1 , ϶ Ͼ϶ϴϺϼ Ϲ 3 НϴϿϼ ϹϽ – ϸ϶ϴ Ͽϴ ϴ  1 . 

ϢϵϹ Ͼ϶ϴϺϼ  ϶ ϴϿϹ ϷϹ Ϸ ϴ ϼ Ϲ Ͼ  Ϲ ϼϼ ϴ Ͽ ϺϹ  ϶ ϹϸϹϿϴ  ϹϿϾ ϶ ϸ Ϸ  

ϹϿ ϶ Ϸ  . В ϸ Ϸϼ  Ͼ϶ϴϺϼ ϴ , ϶ Ͼ ϶ ϼ  ϴϸ ϾϼϽ Ϸ ϼϻ , ϷϿϼ 

϶  (ϥϴϽ ϶ Ͼϴ  1, ϥ Ϸϼ Ͼϴ  1, ЧϾϴϿ ϶ Ͼϴ  3, ϥ ϶ Ͼϴ  1, 

НϼϺ Ϲ ϴϵϴϷϴ Ͼϴ  12 ϼ ϸ .) НϼϻϾ  ϷϿϹ ϴ Ϲ  Ϸ ϼϻ ϴ Ϻ  ϵ ϼ , 

϶ϼϸϼ , Ϲ ϼ ϺϹ ϼ ϼ ϴ ϼ,  ϼ ϸϿ  ϼϺ ϼ  Ϸ ϼϻ ϶, .Ϲ. ϶ϼϹ  

ϵϿϴϷ ϼ  ϴ ϼϴϿ  Ͽ ϶ϼϽ ϸϿ  ϼ Ϲ ϼ϶ Ϸ  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ . 

Нϴϸ ϾϼϽ Ϸ ϼϻ  ϸϹ Ϻϼ  Ϲ ϴ Ϲ Ͽϴ  Ϸ  ϲ15 ϼ ϶Ͽ Ϲ  Ϲ ϼ  

Ϲ ϹϷϴϻ  ϹϻϹ ϶ ϴ  ϶ ϴ϶Ϲ ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ. 

а и и  ри  (ϴϴϿϹ ) ϼ ϶ϴϿ  ϶ Ͽ ϶ϼ  ϹϾ Ϸ  ϶ Ϲ ϼ  

϶   ϼ ϸ϶ϼϺϹ ϼ  ϵϴ ϹϽ ϴ ϴ Ϸ, ϵϹ   К Ͽ Ϸ Ͼ -ϧ Ϲ ϷϴϽ Ͼ  
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ϺϹϿ ϵ . Нϴ Ϲ ϼ ϼϼ К Ͽ Ϸ Ͼ Ϸ  Ϲϻ Ϸϼϵϴ, Н Ͽ Ͼ Ͻ, ϧ -Ϧ Ͼ Ͻ 

ϹϷϴ϶ ϴϸϼ , ϕϴϾ ϴ Ͼ Ͻ Ϲϻϴ϶ ϴϸϼ  ϼ Вϼ Ϸϴ Ͼ Ϸ  Ϸϼϵϴ ϿϴϷϴϿϼ  

Ϲϼ Ϲ ϶Ϲ  ϷϿϼ ϼ Ϲ ϴϸϾϼ, ϶ Ͼ ϻ Ͽ Ϲ ϷϿϼ ϼ ϷϿϼ Ϲ ϴ ϷϼϿϿϼ . В 

ϼ ϶ϴ ϼϼ Ͽϴ ϶ ϷϿ  ϼ ϷϿϼ  ϴ ϷϼϿϿϼ ϶ ϼ Ͼ Ϲ ϴ ϼϹ, ϴ ϸ   ϶ ϼ ϼ 

ϴ Ϲ ϼ ϼ ϼ ϼ ϴϿϼ Ͽϴ Ͼ Ϲ . ϠϹϿϾ Ϲ ϶ Ϲ Ϲ Ϸ ϹϿ  ϶ ϶  

Ͼ ϼ Ϲ ϴ  ϶ϴϿ ϶ ϼ Ͼ Ͽ ϶ϼϸ  ϸ ϼϽ  НϼϺ Ϲ϶ϴ ϶ Ͼ Ϸ , КϴϽ ϶ Ͼ Ϸ  ϶ ϸ ϶ ϼ 

ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  ϶ ϸ ϶, ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ Ϸ  ϼ ϸ . ϹϷϴ϶ϴϿ ϶. ϛϸϹ  ϿϴϷϴϿϼ  

ϷϿϼ ϼ Ϲ ϴϸϾϼ  ϴϿϹ϶ ϼ ϶ ϼ Ͽ ϽϾϴ ϼ,  Ͽϼ ϻϴ ϼ ϼ Ͽ ϼ ϷϿϹϽ ϼ ϷϿϼ  

ϴ ϷϼϿϿϼ ϶. Нϴ ϶ ϾϹ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴ ϿϴϷϴϿϴ  ϼ Ϲ ϴ ϻϹ -ϵ Ͽ  ϼ 

ϿϴϷ  ϶ ϸ Ϲ ϶, ϴ ϴϾϺϹ ϻϹ -ϵ Ͽ Ϲ ϴ϶ ϼ , ϶ Ͼ  Ͽ  ϴϾ ϿϹ ϼϹ 

ϷϿϼ ϼ -ϴϿϹ϶ ϼ ϶  ϴϸϾ ϶  ϹϿϾ Ϲ ϴ ϼ ϼ ϷϿϼ ϼ Ͽ ϼ. Ϡ  

Ϸ ϼϻ ϴ ϴ϶Ͽ Ϲ  40-70 . 

ϧϷϿϹ ϴ Ϲ  ϿϴϽϸϼ Ͼ Ϸ  Ϸ ϼϻ ϴ ϶ ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

ϴ϶ ϼ ϹϿ  ϼϻϾϴ . ϥ ϴ Ϲ ϼ Ϸ Ͽ  Ͽϴ ϶ ϴ϶Ͽ , ϾϴϾ ϴ϶ϼϿ , 

1-5 , ϹϺϹ – ϵ ϿϹϹ, ϾϴϾ, ϴ ϼ Ϲ , ϶ Ͼ϶ϴϺϼ Ϲ 2 П ϴ Ϲ϶ Ͼ Ͻ, ϷϸϹ ϴ ϸ ϼϷϴϹ  9 . 

ϧϷ Ͽ Ϲ Ͽϴ  ϵ  ϴϿ Ϲ – 1-2 , ϼ Ϸϸϴ ϸ  4 . Нϴϼϵ ϿϹϹ ϻ ϴ ϼ ϹϿ ϼ 

϶Ͽ  Ͽϴ  ϧ14, ϻϴϿϹϷϴ ϼϽ ϶ ϶Ϲ ϹϽ ϴ ϼ Ϸ ϼϻ ϴ. ϱ  Ϲ ϶ Ͻ ϼϻ  

ϹϷϼ ϴϿ Ͻ Ϲ Ϲ Ͻ Ϸ Ͽ Ͻ Ͽϴ  ϶ ϴ϶Ϲ ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ ϼ. ϙϷ  

 1-4 . Ϣ  ϴϻ϶ϼ  Ϲ ϶ Ϲ Ϲ , ϻ ϴ ϹϷ  ϴϻ϶ϼ ϼ  Ϸ ϹϹ  ϶ ϶  Ͼ 

ϼϺϹ  ϴ Ͼϴ  ϴϿϹ ϹϿ Ϲ ϴ, ϴ ϼ Ϲ  Ͼ К Ͽ Ϸ Ͼ -Н Ͽ Ͼ Ͻ ϸϹ Ϲ ϼϼ. Нϴ 

϶ Ϲ  ϴ Ͼϴ  Ͽϴ  ϧ14. ϴ ϴϾϺϹ ϾϴϾϼϹ-Ͽϼϵ  ϸ ϷϼϹ Ϸ Ͽ Ϲ Ͽϴ  ϶ 

ϿϴϽϸϼ Ͼ  Ϸ ϼϻ Ϲ ϶ , ϼ ϹϷ  ϷϿϹ ϴ Ϲ  ϴ ϴϾ Ϲ ϼϻ Ϲ  ϿϹ϶ ϼ 

Ϲ Ͼϴ ϼ ϴ  ϹϽ ϷϿϹϽ. НϴϿϼ ϼϹ ϷϿ  ϴ ϼϺϹ  ϴ Ͼϴ  ϹϿ Ϲ ϴ 

ϼ ϶ϼϹ ϹϷ  ϴ ϶ ϻ϶ Ϲ ϼ  ϶ ϻϴ ,  ϶ ϹϽ ϶ϼϸϼ ϼ,  ϼ Ϲ ϼ϶  Ϲ Ϲ  

ϴ ϼ ϹϿ Ϸ  ϴ Ϲ ϼϴϿϴ  ϼ ϶ Ͼ Ͻ ϵϴ ϹϽ . Нϴ ϶ ϾϹ ϵϿϴ ϼ, ϷϸϹ Ϲ ϶ ϶ϴϿϴ 

϶ ϶  ϴ ϺϹ ϴϿϹ ϷϹ Ϸ ϴ ϼ Ϲ Ͼϴ  ϵ ϴ ϶Ͼϴ, ϶ Ϲ ϼϷϹ  Ͽ ϺϹ ϼ  

϶ Ϲ ϴ  Ͽ ϼ ϷϿϹϽ. 

ϟϴϽϸϼ ϾϼϽ Ϲϼ Ϲ ϶Ϲ  ϷϿϼ ϼ Ͻ Ϸ ϼϻ  ϶ Ϲ Ϲ  Ϲ ϹϾ Ͽ 

Ϲ ϴ -ϴϿϹ϶ ϼ ϶ Ϲ Ͽ ϺϹ ϼ  ϴϸ Ͼ Ϸ  Ϸ ϼϻ ϴ ϼ ϶Ͽ Ϲ  Ϲ ϼ  ϹϷϼ ϴϿ  

Ͼ ϴ  ϼ Ϲ ϼϴϿ Ͻ Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ͻ Ͽ ϹϽ ϶ ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼ . 

В ϹϿϹϺϴ ϼϹ Ϸ ϼϻ  – ϶ ϾϼϽ, ϿϹ Ϲ϶ ϾϼϽ ϼ ϴϿ Ϲ϶ ϾϼϽ ϴϻ϶ϼ  ϵ ϿϹϹ 

ϼ Ͼ   ϴ϶ Ϲ ϼ   ϼϺ ϼ ϼ, ϵ ϿϹϹ ϴϵϼϿ  ϶ ϴϻ ϹϻϹ ϼ Ͻ ϼ϶   

ϼ ϴ ϼ . Ϣ ϼ ϴ϶Ͽ  ϴϼϵ ϿϹϹ ϷϿϹ ϴ Ϲ  ϴ  ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ 

Ͽ ϼ, ϸϹ Ϻϴ  ϼ ϶ Ϲ, ϻϴ ϼ ϾϿ Ϲ ϼϹ  Ͽϴ ϴ ϧ14, Ϲ Ϲ Ϲ Ϸ Ͽ Ϲ Ͽϴ   ϧ2 

ϸ  ϧ13, ϶  ϼ ϿϹ ϼ ϴϼϵ ϿϹϹ ϻ ϴ ϼ ϹϿ Ϲ  ϼ ϼ Ͻ ϼ϶ Ϲ  ϼ ϴ ϼ  

 51



ϧ6 ϼ ϧ10. ϙ Ͽϼ ϹϸϹϿϹ ϼϹ ϴϸ Ͼ Ϸ  ϼ ϿϴϽϸϼ Ͼ Ϸ  Ϸ ϼϻ ϶, ϼ ϶ ϼ  ϶ 

ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼϼ  ϴϻ Ϲϻϴ  Ϸ ϴ ϼ Ϲ Ϸ  Ͼ Ͽϼ Ϲ ϶ϴ Ͼ϶ϴϺϼ , ϶Ϲ ϴ ϻϴ ϸ ϼ ϹϿ  

ϼϻ-ϻϴ Ϲ Ϲ Ͼ Ϸ  Ͽ ϺϹ ϼ  Ͽϴ ϴ ϧ14 ϶ Ͼ ϶ϿϹ ϿϴϽϸϼ Ͼ Ϸ  Ϸ ϼϻ ϴ, ϹϷ  ϴϿ Ͻ 

ϼ ϼ ϼ Ϸϸϴ ϸϴϺϹ Ͽ Ϸ  ϶ϼ , ϴ ϴϾϺϹ Ͼ ϴϽ Ϲ ϹϸϾϼ  ϹϸϹϿϹ ϼϽ 

ϼ ϶ϼ  ϶ ϴϻ Ϲϻϴ  Ϸ Ͼ Ͻ ϴ Ͼϼ (Ͼϼ Ϲ ϵ Ͼ Ϸ  Ϸ ϼϻ ϴ), ϸ ϼϿϴ ϹϽ 

ϴϸ ϾϼϽ Ϸ ϼϻ ,  ϹϸϹϿϹ ϼϹ ϶ ϴϻ Ϲϻϴ  Ͽ ϺϹ ϼ  ϶ ϹϿϹϺϴ ϼ  Ϸ ϼϻ ϶ 

ϵϿϹϷ ϴϹ  ϼ ϶ϼϹ  Ϲ Ϲ  Ͽϴ ϶ ϧ6 ϼ ϧ10. В ϸϹϿϹ ϼϹ Ͽϴ ϶ ϧ6 ϼ ϧ10, 

ϹϸϹϿ ϼ  ϶Ϲ ϶Ϲ  ϸ ϶  ϴϿ Ϲ϶ Ͼ Ϸ  ϼ Ͼ ϶Ͽ  ϶ Ͼ Ϸ  Ϸ ϼϻ ϶, 

ϵ  ϻϴ ϸ Ϲ ϼϽ Ϲ ϶ ϻ ϶ϴϹ , Ͼ Ͽ Ͼ  ϵϴ Ͽϴ ϴ ϴ϶ ϼ ϹϿ  ϵ ϿϹϹ Ϲ ϼ 

Ͻ ϼ϶ Ϲ  ϼ ϴ ϼ . ϥ ϸ   ϴϿ  Ͼ϶ϴϺϼ ϴ  (2 ϼ 11 НϼϺ Ϲ ϴϵϴϷϴ Ͼϼ , 

17 КϴϿϼ ϶ Ͻ, 21 ϥϹ϶Ϲ -КϴϿϼ ϶ Ͻ), ϴ ϴϾϺϹ  ϸ Ϸϼ  Ͼ϶ϴϺϼ ϴ , Ͽϴ  ϧ6 ϼ ϧ10 

ϻϴϿϹϷϴ , ϾϴϾ ϴ϶ϼϿ , ϶Ϲ ϶Ϲ  ϶ Ϲϸ Ϲ  ϶ 100 ϼ 200  ( Ͽ - ϼ  10-30 ) ϼϺϹ 

Ͼ ϶Ͽϼ Ϲ Ͼ Ͻ ϶ϼ  ( ϼ Ͼ 15). ϦϴϾ Ϲ, ϸ ϴ  ϴϵϼϿ Ϲ Ͽ ϺϹ ϼϹ Ͽϴ ϶ 

϶ ϴϻ ϹϻϹ ϻ϶ Ͽ Ϲ  Ϲ ϼ ϶ϴ  ϼ ϼ ϼ ϼ ϹϸϹϿ  Ͽ ϺϹ ϼϹ Ͽϴ ϶ ϴ , 

ϷϸϹ  ϻϴ ϸ ϼ ϹϿ  ϶ Ͽ ϴ  Ͼ ϴ Ϲ ϼ  ϼ  ϼ. В ϴϿ Ͻ Ͼ϶ϴϺϼ Ϲ 2 

НϼϺ Ϲ ϴϵϴϷϴ Ͼ Ͻ ϴ ϼϹ ϹϺϸ  Ͼ ϶Ͽ ϼ Ͽϴ ϶ ϧ10 ϼ ϧ14, .Ϲ. ϴϾ ϼ Ϲ Ͼϼ 

 ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ, ϴ϶Ͽ Ϲ  100 .  ϱ ϴ ϶ϹϿϼ ϼ ϴ ϼ ϴ  ϴ ϼ ϾϴϾ Ϲϸ  

ϼ ϴϼϵ ϿϹϹ ϴ ϴ Ϲ ϴ , ϼ Ͽ ϻ ϶ϴϿϴ  ϸϿ  ϼϹ ϼ ϶ Ϸ  ϹϸϹϿϹ ϼ  ϼϺ ϹϽ 

Ϸ ϴ ϼ  ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ. 

ϤϹϷϼ ϴϿ ϴ  ϿϹϺϼ϶ϴϹ  ϶  Ϲ Ϲ  Ϸ Ͽ  Ͽϴ ϶ ϧ6 ϼ ϧ10 ϼ 

ϼ  Ͽ ϺϹ ϼϹ ϶ ϴϻ ϹϻϹ ϴϺϹ  ϴ ϼϿϴϷϴϹ  ϷϹ Ͽ Ϸϼ Ϲ Ͼϼ  ϼϿ  ( ϼ Ͼϼ 16-

18). Ϣϵϴ Ͽϴ ϴ ϼ Ϲ  ϼ Ͼ Ϲ ϹϷϼ ϴϿ Ϲ ϴϻ϶ϼ ϼϹ, ϼ ϴ ϴ Ϲ  ϾϴϾ ϶ 

ϸϼ Ϲ ϼ  ϻ ϴ , ϴϾ ϼ ϴ Ͽ Ϻϼ ϹϿ  Ͼ ϴ , ϼ ϾϿ ϴ  Ͽϼ  ϴϼϵ ϿϹϹ 

ϷϿ ϵ Ͼ  ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ . Нϴ ϼϿϹ I-I, ϸ ϹϽ  ВϹ Ϲ ϹϽ 

Ͽ ϴϸϼ КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ Ϲ Ϲϻ Ϻ  ϴ  К Ͽ Ϸ Ͼ Ϸ  Ϸϼϵϴ ϴ Вϴ ϶ Ͼ  

Ͽ ϴϸ  ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  Ͽϴ  ϧ6 ϿϹϺϼ϶ϴϹ   ϶ Ϲ  ϼϿ , 

ϼ ϴ ϼϹ Ͽϴ ϴ ϧ10 Ϲ Ͼ Ͽ Ͼ  Ϸ ϴ ϼ Ϲ , , ϾϴϾ ϻϴϿϹϷϴ ϼϽ ϶ ϵ ϿϹϹ ϸ Ϲ϶ ϼ  

Ͽ  ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ ϼ, ϶ ϾϿϼ ϼ϶ϴϹ  ϴ ϾϿ ϴ  ϴϼϵ ϿϹϹ ϶ Ͼϼ   

Ϸϼ Ϲ ϼϼ Ͼ , ϶ ϶ ϻϼ  Ϲ   ϶ Ϲ  ϴ ВϹ Ϲ ϹϽ Ͽ ϴϸϼ, НϼϾ Ͽ Ͼ Ͻ 

Ͽ ϴϸϼ Ϡ ϴ ϶ Ͼ Ϸ  ϶ϴϿϴ ϼ ϶ ϶ ϸ ϶ Ͻ ϴ ϼ Вϴ ϶ Ͼ Ϸ  ϸ ϼ  ( Ͼ϶.1 В -

НϼϾ Ͽ Ͼϴ ). ϥϿϹϸ Ϲ  Ϲ ϼ ,  ϴ ϾϿ ϴ  Ϸ  ϸ ϼ   ϼ ϶ Ϲ  ( Ͼ϶.331). 

Нϴ ϼϿϹ II-II, ϸ Ϲ  Ϲ Ϲϻ В ϿϾ ϶ Ͼ  Ͽ ϴϸ  КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ, 

Н Ͽ Ͼ  ϹϷϴ϶ ϴϸϼ , ϥ Ϲϸ Ϲ϶ϴ Ϸϴ ϾϼϽ ϹϷϴ϶ϴϿ Ͼ ϻϴ ϴϸ Ͻ ϴ ϼ ϧ -Ϧ Ͼ Ͻ 

ϹϷϴ϶ ϴϸϼ  (ϳ ϴ  Ͽ ϴϸ ), ϵϴ Ͽϴ ϴ ϴϾ ϺϹ ϿϹϺϼ϶ϴ   ϶ Ϲ  ϼϿ , ϻϴ 

ϼ ϾϿ Ϲ ϼϹ  Ͽϴ ϴ ϧ10, Ͼ Ͻ, ϴϾ ϺϹ ϾϴϾ ϼ ϶ Ϲ ϶  Ͽ ϴϹ, ϶ ϾϿϼ ϼ϶ϴϹ  ϴ 
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ϾϿ ϴ  КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ ϼ ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ Ϸ  ϹϷϴ϶ϴϿϴ ϼ ϴ В ϿϾ ϶ Ͼ  ϼ ϶ 

϶ ϸ ϶ Ͻ ϴ ϼ Ϡ Ͽ ϸϺϼ Ͼ Ϸ  ϸ ϼϽ, ϷϸϹ ϴϵϿ ϸϴϹ  ϹϻϾ Ϲ Ͼ ϴ Ϲ ϼϹ ϼ 

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ,  ϶ Ϲ . Нϴ ϼϿϹ III-III, ϸ Ϲ  ϶ Ϻ Ͻ 

ϴ ϼ Ϲ ϼ ϼϼ ϼ ϿϹϸ ϶ϴ ϼ   ϵ ϿϹϹ Ϸ ϺϹ  ϴ Ͼϴ  ϷϿ ϵϼ Ϸ  ϹϿ Ϲ ϴ, ϵϴ 

Ͽϴ ϴ - ϹϺ Ϲ  ϿϹϺϼ϶ϴ  ϼ  ϶ ϹϽ ϺϹ ϼ ϼϿ , ϻϴ 

ϼ ϾϿ Ϲ ϼϹ  ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  (ϗϿ ϶ Ͼϴ  Ͽ ϴϸ ), 

ϷϸϹ Ͽϴ  ϧ10 ϹϻϾ  Ϲ Ϲ  ϶   ϼ Ͽϼ , ϴ Ϲ Ͽ Ϲ  ϴ Ϲ ϼ  

ϴϿ  Ϸ Ͽ  Ͽϴ ϶, ϴ Ͽϴ  ϧ6 ϶ Ϲ  ϶ Ϲ . ϱ  Ϻ  ϵ ϼ , 

ϼ ϶ϴ ,  ϴ ϗϿ ϶ Ͼ Ͻ Ͽ ϴϸϼ ϶ ϵ Ϲ ϷϿϹϽ ϴϿ  ( ϵ ϴ  ϴ ϴ   

Ϸ Ͽ  Ͽϴ ϶  ϶ Ϲ  Ϸ ϼϻ ϴ  ϶ ϹϷ  Ͽϼ  9 ), Ϲ ,  ϴ ϶ Ϲ  ϴ ϴ  

ϴϸϾ ϴϾ ϿϹ ϼ  ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ ϼ ϴ ϴ  Н Ͽ Ͼ Ͻ ϸϹ Ϲ ϼϼ 

ϴ϶ϴϿϴ  ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼ Ͻ,  Ϲ ϵ ϶ ϶ϴϿ  ϼ Ϲ ϼ϶  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ . 

Ϣ ϶ϼϹ Ͽϴ ϴ ϧ6 ϶ ϴϻ ϹϻϹ Ͼ϶ϴϺϼ  2 ϙϿϿϹ-ИϷϴϽ Ͼ Ͻ ϴ ϟϴ϶ ϶ Ͼ  Ϲϻ ϶ Ϲ 

϶ ϻϴ , ϶ϼϸϼ ,  Ͽ ϾϴϿ  ϴϻ ϶ . В ϹϿ  ϴ ϶ Ϲ  ϼϿ  Ϲ ϴϹ  

ϴϵϼϿ Ϲ Ͽ ϺϹ ϼϹ ϵ ϼ  Ͽϴ ϶ ϶ ϴϻ ϹϻϹ: Ͽϴ  ϧ6 ϻϴϿϹϷϴϹ , ϾϴϾ ϴ϶ϼϿ , ϶ 100-

120  ϼϺϹ Ͼ ϶Ͽϼ Ϲ Ͼ Ͻ ϶ϼ , Ͽϴ  ϧ6 – ϶ 190-220 ,  ϶ϼϸϹ ϹϿ ϶ Ϲ   

ϴ϶ ϼ ϹϿ  Ͼ Ͻ  ϹϺϼ Ϲ ϴϸϾ ϴϾ ϿϹ ϼ  ϴ ϻϴ϶Ϲ ϴ ϼ  ϴ ϴ  

ϼ ϶ϴ ϼ  ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ ϼ, Ͼ Ϸϸϴ ϴϿϹ ϹϿ Ϲ  Ϲ ϼ ϵ Ͽ ϺϹ 

ϸ ϴ  ϷϿϴϺϹ  ϼ ϶ ϶ Ϲ ,  ϵ Ͽ ϶ϼϿ  ϼ Ͼ Ϲ Ͽ ϴϸ Ϲ ϴϻ϶ϼ ϼϹ 

Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ ϼ ϷϿϹϽ. 

 



 

 

Ϥϼ Ͼ 15. К ϹϿ ϼ  Ͽϴ ϶ ϷϿ  Ͼϼ  Ͽ ϺϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ 
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Ϥϼ Ͼ 16. ϥ Ϲ ϴ ϼ Ϲ ϾϼϽ ϴϻ Ϲϻ Ͼϼ  Ͽ ϺϹ ϼϽ  ϼϿ  I-I ( ϼ .11) 
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Ϥϼ Ͼ 17. ϥ Ϲ ϴ ϼ Ϲ ϾϼϽ ϴϻ Ϲϻ Ͼϼ  Ͽ ϺϹ ϼϽ  ϼϿ  II-II ( ϼ .11) 
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Ϥϼ Ͼ 18. ϥ Ϲ ϴ ϼ Ϲ ϾϼϽ ϴϻ Ϲϻ Ͼϼ  Ͽ ϺϹ ϼϽ  ϼϿ  III-III ( ϼ .11) 
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В и  ри  (϶Ϲ ϼϽ ϴϴϿϹ  – ϼϺ ϼϽ ϵϴϽ ) ϶Ͽ Ϲ  ϴϼϵ ϿϹϹ 

ϷϿϹ ϴ Ϲ  ϶ ϴϻ ϹϻϹ ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ  ϴϼϵ Ͽ ϼ  Ͼ Ͽϼ Ϲ ϶  

Ϲ Ϲ  ϷϿϼ -ϷϿϼ ϼ  ϴ ϹϾ. Нϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϼ ϶ϴ ϼϹ 

Ϸ ϼϻ ϴ ϼ ϸϼϿ  ϶ ϴϻϿϼ  ϴϿϹ ϷϹ Ϸ ϴ ϼ Ϲ Ͼϼ  Ͽ ϶ϼ . Нϴϼϵ ϿϹϹ Ϸ Ϲ 

ϼ ϵ ϼ Ϲ ϸϹ Ϲ ϼϼ К Ͽ Ϸ Ͼ Ϸ  Ϸϼϵϴ, Н ϴϿ Ͼ Ͻ ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  

Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϹϿϾ ϶ ϸ Ϲ Ϲ Ϲ Ϲ ϾϼϹ ϻϴϿϼ϶  ϼ ϴ ϼϼ  Ϲ ϴ -

ϴϿϹ϶ ϼ -ϷϿϼ ϼ  ϴϸϾ ϴϾ ϿϹ ϼϹ . П ϶ Ϲ Ϲ ϴ Ͼϼ ϹϿ Ϲ ϴ ϶ ϹϸϹϿϴ  

϶ Ϲ Ϲ  ϹϷϼ ϴϿ  Ͽ Ϻϼ ϹϿ  Ͼ  КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ, 

ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ , ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ Ϸ , П ϸϼ Ͼ Ϸ  ϼ ϸ . ϹϷϴ϶ϴϿ ϶, Ϲϸ ϴ϶Ͽ ϶ ϼϹ 

ϵ Ͻ ϴ ϼ ϹϿϴϷϼ ϶ ϶, ϵ Ͽϼ ϴ ϼ  ϸϹ ϸϼ ϶ϴ , ϻϴ ϿϹ  ϼ Ϲ϶ ϴ ϼϿϼ  ϶ 

ϸ϶ ϸ Ϲ ϶ ϻ϶ Ϲ ϼ, ϸ Ϸϴ  ϴ  ϶ ϶ ϻ ϴ ϼ ϹϿ  Ϲ ϼϿϴ   Ͽ ϴϸϼ 

ϼ ϶ Ϲ, ϴ ϾϿ  ϼ  ϾϴϻϴϿϼ  ϻϴ ϼ ϼϵ ϹϺ - Ͼϼ ϼ ϴ϶ ϼ ϴ ϼ, 

ϴϿϿ ϶ϼϴϿ - ϻё -ϵ Ͽ ϼ ϼ Ϲ ϴ ϼ ϼ ϴ ϴ ϼ, Ϲ ϼ ϸϼ Ϲ Ͼϼ ϻϴϿϼ϶ϴϹ ϼ 

Ͼϼ ϼ ϶ ϸϴ ϼ. Нϴ ϶ ϾϹ ϼ Ϸ -϶ ϾϹ ϵϿϴ ϼ Ϲ ϹϹ Ͼ ϴ Ϲ ϼ ϸ Ϲ 

ϸϹ Ϲ ϼϼ Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϻϹ -ϿϴϷ Ϲ ϵϴ ϹϽ   ϶ ϴϸϴ϶ ϼ ϼ ϶ ϼ  

Ϸ ϼ ϿϹ ϼ ϹϾϴ ϼ, ϼ ϼ϶ ϼ ϼ ϻ ϴ ϼ ϹϿ Ͻ ϵ Ϲ  Ϲ ϴ Ϸ  ϴ Ϲ ϼϴϿϴ, ϴ 

ϴϿ Ͻ ϴ϶ ϼ Ͻ Ϲ ϼ ϼϼ ϼ ϸϼϿ  Ϲ ϼϷϹ - ϷϿϼ Ϲ ϴϸϾ ϴϾ ϿϹ ϼϹ. 

В ϹϸϹϿϴ  ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϶ ϾϼϽ Ϸ ϼϻ  ϴϻ϶ϼ  Ϲ 

϶ Ϲ Ϲ . КϴϾ ϼ ϼϺ ϼϹ Ϸ ϼϻ ,  ϴϼϵ ϿϹϹ ϴϻ϶ϼ  ϶ ϸϹ Ϲ ϼ  ϻ ϴ  

(Н Ͽ Ͼϴ  ϼ ϧ -Ϧ Ͼϴ  ϹϷϴ϶ ϴϸϼ , К Ͽ Ϸ ϾϼϽ Ϲϻ Ϸϼϵ), ϷϸϹ ϼ ϹϹ  

ϴϾ ϼ ϴϿ Ϲ ϸϿ  ϴ ϴ ϼ϶ϴϹ Ͻ Ϲ ϼ ϼϼ ϼ – ϸ  100 ϼ ϵ ϿϹϹ Ϲ ϶. ϥ 

϶ Ϲ ϼϹ  ϹϿ Ϲ ϴ ϼ ϹϷ  Ͼ ϴ ϴ  ϻϴ Ϲ  ϶ ϴϸϹ ϼ  ϼϻ ϴϻ Ϲϻϴ ϵ ϿϹϹ 

ϸ Ϲ϶ ϼ  Ͽ Ϲ϶ ϼ ϴ ϵ ϿϹϹ ϶ Ͼϼ  ϶ ϸ ϶  ϴ  Ͽ Ϻϼ ϹϿ  Ͼ  ϼ 

϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ϹϻϾ  Ͼ ϴ ϴ , ϼ Ϸϸϴ – ϸ  Ͽ Ϸ  ϹϷ  ϶ ϾϿϼ ϼ϶ϴ ϼ . ϱ  

ϴϵϿ ϸϴϹ  ϶ ϶ ϸ ϶  ϴ  НϼϺ Ϲ϶ϴ ϶ Ͼ Ϸ , КϴϽ ϶ Ͼ Ϸ  ϼ ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  

϶ ϸ ϶, ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ Ϸ  ϼ ϸ . ϹϷϴ϶ϴϿ ϶. ϱ ϼ ϴ Ͼϼ ϹϿ Ϲ ϴ ϵ Ͽϼ ϵϿϴ ϼ 

ϸϹ ϸϴ ϼϼ. 

В ϾϼϽ Ϸ ϼϻ  ϴ Ϲ ϼ ϼϼ ϼ ϿϹϸ ϶ϴ ϼϽ ϶Ͽ Ϲ  Ϲ ϶Ϲ  ϷϿϹ Ͻ 

Ϲ ϴ Ϲ Ͻ Ͽ ϹϽ  Ϸ Ͽ ϼ Ϲ Ϲ ϼ Ͽϴ ϴ ϼ ϧ10 – ϧ13. ВϹ  ϴ  

Ϸ ϼϻ ϴ Ϲϸ ϴ϶ϿϹ ϴ ϷϿϼ -ϷϿϼ ϼ Ͻ ϴ Ͼ Ͻ Ͽϴ ϴ ϧ10 , ϶Ͽ ϹϽ  ϸ ϼ  ϼϻ 

϶ , ϴϼϵ ϿϹϹ  ϼ Ͻ ϼ϶   ϼ ϴ ϼ  Ϲ Ϲ ϶ ϼ Ͼ ϹϿ ϼϼ 

Ͽ ϺϹ ϼϽ ( Ϲ Ϲ  Ι Ͼϴ ϹϷ ϼϼ). В ϹϿ  ϶ ϹϽ Ϲ ϵϿϴϸϴ  ϷϿϼ,  ϹϾ  ϼϻ 

ϼ  ϶ Ϻ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  ϸ ϼϷϴϹ  15-20  (ϨϹϸ Ͼϼ Ͼϴ , 

НϼϺ Ϲ ϴϵϴϷϴ Ͼϴ , КϴϿϼ ϶ϴ , ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  ϼ ϸ . Ͽ ϴϸϼ). ϧϷ Ͽ Ϲ Ͽϴ  

ϼ Ϸϸϴ ϴ Ϲ Ͽ  ϴ Ϲ ϼ  ϵ ϿϹϹ Ͼϼ  Ͽϴ ϶ (ϗϿ ϶ Ͼϴ  Ͽ ϴϸ ) ϼϿϼ,  Ϲ Ϲ 
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϶ Ϲ ϼ  ϹϿ Ϲ ϴ, ϶ ϾϿϼ ϼ϶ϴ   ϼ ϴ ϼ , ϼ Ϸϸϴ ϻϴ Ϲ ϴ  ϷϿϼ ϼ 

ϴ ϷϼϿϿϼ ϴ ϼ. ϥ ϴ Ϲ ϼ Ϸ Ͽ  Ͽϴ ϶ ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ Ͼ ϿϹϵϿ   

0 ϴ Ͽ Ϻϼ ϹϿ  Ͼ ϴ  ϸ  24–32  ϶ Ϻ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ . 

Ϣ ϶ ϴ  ϻ ϴ ϴϾ ϼ ϴϿ Ͻ ϷϿϹ ϴ Ϲ ϼ ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ( ϴ ϴ  

 ϷϿϹϽ ϵ ϿϹϹ 20 ) ϼ Ϲ ϴ Ͼ Ϻ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ 

ϴ ϼϴϿ  Ϲ ϼϼ – Ͼ ϹϿ ϶  ϹϿϾ ϶ ϸ ,  ϶ ϵ Ͽ ϹϽ Ϲ Ϲ ϼ – Ͼ ϴ Ͼϴ  

ϴϻ϶ϼ ϼ  ϵ ϼ  Ϲ  ϸ Ͽϼ , ϻϹ  ϼ  ϵ Ͽ   ϵ Ϸϴ Ͻ ϴ ϼ ϹϿ  – 

ϼ ϼϾ  ϼ Ϲ ϼ϶ Ϸ  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ . НϹϵ Ͽ ϴ  ϻ ϴ Ϲ ϴϹ  ϶ Ϸ -ϻϴ ϴϸ Ͻ 

ϴ ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϼ ϴ ϼ Ϲ ϴ Ͼ ϹϿ ϶  

ϹϿϾ ϶ ϸ   ϶ Ϲ Ϲ  ϴ϶ ϼ ϼ  ϸ϶ ϸ ϼ ϶ ϻ϶ Ϲ ϼ. 

ϛ ϴ Ϲϸ ϼ  ϻ ϴ Ϲ ϼϽ ϴ  ϹϽ Ϸ Ͽ  Ͽϴ ϶ (10 – 20 .) 

ϸϼ  Ϲ Ͼ Ͽ Ͼ  Ϲ϶Ϲ ϹϹ ϻ  ϴϾ ϼ ϴϿ Ͻ ϷϿϹ ϴ Ϲ ϼ, ϶ϴ ϶ϴ  ϹϹ 

ϿϹϽ   ϛϴ ϴϸ -Кϴ ϴϽ Ͼ Ͻ Ͽ ϴϸϼ ϶ Ϸ -ϻϴ ϴϸ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  

ϸ  ϛϴ ϴϸ -Ϣ ϴ ϼ Ͼ Ͻ ϼ Ϡϼ Ͻ Ͽ ϴϸϹϽ ϴ ϶ ϾϹ ϼ ϼ ϴϹ  ϸϴϿϹϹ ϴ Ϲ϶Ϲ , 

ϻϴ ϶ϴ ϶ϴ  ϻϴ ϴϸ Ϲ ϴ Ͼϼ П ϸϼ Ͼ Ϸ  Ϲϻ ϸ ϼ  ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  ϼ 

ϥ Ϲϸ Ϲ϶ϴ Ϸϴ ϾϼϽ ϹϷϴ϶ϴϿ. ПϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϼ ϴ ϴ ϼ  ϼ Ϲ ϴ Ͼ ϼϵ ϹϺ -

Ͼ Ͻ ϼ ϴϿϿ ϶ϼϴϿ - ϻϹ Ͻ ϻϴϵ Ͽ Ϲ  ϴ϶ ϼ ϴ , ϵ Ͽ ϴ  ϺϹ ϴ  ϹϹ ϶ ϻϴ ϴ  

ϼϵ ϹϺ ϼ ϴ Ͼϴ ϼ ϹϿϾ ϶ ϸ Ϸ  ϹϿ ϶ Ϸ  , ϶ Ͻ ϹϽ ϼ 

Ϲ ϼ ϸϼ Ϲ Ͼϼ ϴ ϼ ϼ  ϸ϶ ϸ ϼ ϶ ϻ϶ Ϲ ϼ. 

В ϹϾ ϼ Ϲ Ͼ  Ϲ ϼϼ ϶ ϾϼϹ ϼ Ϲϸ ϼϹ ϻ ϴ Ϲ ϼ  ϴ  ϹϽ 

ϷϿϹϽ ϼ Ϲ  Ϲϼ Ϲ ϶Ϲ  Ͼ ϴ Ͼϴ  ϴϿϹ ϹϿ Ϲ ϴ, ϻϴ ϼ ϴ ϹϷ  

Ϸϼ Ϲ ϼ Ϲ Ͼϼ Ϲϸ ϹϹ Ͽ ϺϹ ϼϹ ϹϺϸ  ϴϼϵ ϿϹϹ ϶ ϻ϶ Ϲ ϼ Ͼ ϼ 

ϿϹ Ϲ ϴ ϼ – ϾϿ  Ͽ Ϻϼ ϹϿ  Ͼ  Ϲ ϶ Ϸ  ϸϾϴ, Ͽ Ϻϼ ϹϿ Ϲ 

Ͼ  ϶ Ϸ  ϸϾϴ (϶ϴϿ  ϼ Ͼ Ͽ ϶ϼϸ Ϲ ϸ ϼ ), Ͽ ϾϴϿ Ϲ ϸ ϼ  ϼ 

ϹϷϿ ϵ ϾϼϹ ϸϹ Ϲ ϼ Ϲ ϻ . 

НϼϻϾϼϹ ϻ ϴ Ϲ ϼ  ϷϿϼ ϼ ϴϻ Ϲϻϴ (ϸ  10 ) Ϲ ϴ  ϶ Ϲ ϴϿ Ͻ ϼ Ϲ϶Ϲ Ͻ 

ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ К Ͽ Ϸ Ͼ  Ϲϻ ϷϼϵϹ, ϴ ϾϿ ϴ  

КϴϽ ϶ Ͼ Ϸ  ϼ ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  ϶ ϸ ϶. Ϣ ϼ ϼ Ϲ  Ͼ ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼϼ  

ϴ Ͼϴ  ϹϿ ϶ Ϸ  ϹϿϾ ϶ ϸ Ϸ  Ͼ Ϸ  ϵϴ ϹϽ ϴ  ϹϷ  ϶ϴ ϼ ϼ ϶ Ϲ Ϲ  

ϴ ϼ ϼ  ϸ϶ ϸ ϼ ϶ ϻ϶ Ϲ ϼ, ϶ Ϲϻ ϴ ϼ ϹϿ Ͻ Ϲ Ϲ ϼ – Ͼ 

Ͼ ϼ Ϲ ϴϿ Ͻ Ϲ. 

Нϴ ϶ ϾϹ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϹϺϼ  ϴϸϾ ϴϾ ϿϹ ϼ  ϶ ϶ Ͼ Ϲ ϶ Ϲ  ϵ Ͽϼ ϶ 

϶  ϴ ϴϿ Ϸϼ ϼ ϻϴ ϴϸ , ϶ ϾϼϽ Ϸ ϼϻ  ϻϸϹ  ϸ ϴ   ϴϻ϶ϼ , 

ϹϷ   ϸ ϼϷϴϹ  200  ϼ ϵ ϿϹϹ. ϗ ϼϻ  Ͽ ϺϹ  Ϲ ϴ -ϴϿϹ϶ ϼ -ϷϿϼ ϼ -
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ϷϿϼ ϼ ϸϴ ϼ, ϶ ϴϻϿϼ Ͻ Ϲ Ϲ ϼ Ϲ ϴ Ϲ ϼ,  Ͽϴ ϴ ϼ ϷϿϹϽ  

ϸ  5 -10 . 

В ϾϼϽ Ϸ ϼϻ , Ͽ ϺϹ Ͻ ϶ ϻ ϴ ϼ ϹϿ Ͻ Ϲ Ϲ ϼ Ϲ ϴ ϼϾϴ ϼ ( Ͽϴ  ϲ11-

ϲ14), ϶Ͽ Ϲ  Ϲ ϶Ϲ  Ϲ ϹϷϴϻ  ϹϻϹ ϶ ϴ  ϶ ϼϺ Ϲ Ϲϸ Ϲ Ͼ Ͻ Ͽ Ϲ. 

в и  ри  (ϵϴϽ ) ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϼ ϶ϴϿ  ϶ 

Ͽ ϶ϼ  ϹϾ Ϸ  ϴ ϼ Ϲ ϼ  ϹϿϾ ϶ ϸ - Ͼ Ϸ  ϵϴ ϹϽ ϴ, ϶ϴ ϼ϶ ϹϷ  ϼ ϶  

Ϲ ϼ ϼ  ϻϴ ϼ ϾϿ Ϲ ϼϹ  Ϸ -϶ Ͻ ϴ ϼ. В ϶  ϸϹ Ϲ ϼ  – 

К Ͽ Ϸ Ͼ  ϷϼϵϹ, Н Ͽ Ͼ Ͻ ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ ϴ   ϵ Ͽ ϴϼϵ ϿϹϹ 

ϷϿ ϵ Ͼϼ   Ϲϼ Ϲ ϶Ϲ  ϷϿϼ ϼ  Ϲϸϼ Ϲ ϷϹ Ϲϻ . Нϴϼϵ ϿϹϹ ϶ ϾϼϹ ϴ Ͼϼ 

Ͼ  ϶ϴϿ ϶ ϼ ϸ ϼϽ Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϼϻ Ϲ Ϲ ϶ϴ  ϵϼϿ Ͻ 

ϴ ϼ ϹϿ . ϛ ϴ ϼ ϹϿ ϴ  ϴ  Ͽ Ϻϼ ϹϿ  Ͼ  ϾϴϻϴϿϴ  ϻϴ ϿϹ Ͻ ϼ 

Ϲ϶ ϴ ϼϿϴ  ϶ ϸ϶ ϸ Ϲ ϶ ϻ϶ Ϲ ϼ, ϷϸϹ ϴ ϸ   ϷϿϼ ϼ ϼ ϴϸϾϴ ϼ ϶ 

ϸ ϼ Ϲ  Ͼ Ͽϼ Ϲ ϶Ϲ ϴϾϴ Ͽϼ϶ϴϿϼ  ϴϿϹ϶ ϼ ϶ Ϲ ϼ ϹϿϾ Ϲ ϴ Ϲ. 

В ϹϿ  Ͽ ϺϹ ϼ  Ϸ ϼϻ ϴ ϴ ϴ Ϲ  ϼ ϶ Ϲ Ϲ , ϶ ϾϿϼ ϼ϶ϴ  

Ͽ Ͼ  ϴ ϴϼϵ ϿϹϹ ϶ Ͼ ϴ Ͽϼ ϸ  ϶ ϴ  ϸ Ͼ Ϸ  ϸϴ Ϲ ϴ, ϴϾϼ  ϾϴϾ 

К ϼ϶ Ͽ ϾϼϽ ϶ϴϿ (ЧϹϵϴ  Ͽ ϴϸ ). Ϡ  ϼ  ϴ϶Ͽ Ϲ  ϸ  100-130 .. 

П Ϲϸ ϴ϶ϿϹ  Ͽ Ϻ  ϼ Ϲ ϴ϶ Ϲ  Ϲ Ϲϸ ϼ ϼ  Ͽϴ ϴ ϼ ϴ ϷϼϿϿϼ ϶, ϴϿϹ϶ ϼ ϶, 

Ϲ ϴ ϼϾ ϶, ϷϿϼ  ϴ ϷϼϿϿϼ ϶ ϼ ϷϿϹϽ, ϼ  Ϲ϶ϴϿϼ ϹϹ ϻ ϴ Ϲ ϼϹ ϼ Ϲ  

ϷϿϼ ϼ -ϴϿϹ϶ ϼ ϶ Ϲ ϸ . 

В ϴ϶Ϲ ϿϹ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ϼ ϶  Ϲ Ϲ Ϲ Ϸ Ͽ Ϲ Ͽϴ  ϧ7, ϧ8 

ϼ ϧ9  ϵ  1-5 , ϹϸϾ  ϸ  8-9  ( Ͽϴ  ϧ8-ϧ9), Ͼ Ϲ ϼ Ͽ ϻ  ϼ 

Ͼ ϹϿ ϼϼ ϴϻ Ϲϻ ϶. ϱ ϼ  ϷϿ  ϶Ϲ ϶  Ϲ ϴ Ϲ Ͽϴ  ϲ7, ϲ8 ϼ ϲ9, ϼ Ϲ ϼϹ 

ϼ Ϸϸϴ ϻ ϴ ϼ ϹϿ Ϲ ϼ,   Ͽ ϴϸϼ Ϲ ϶ ϸϹ Ϻϴ Ϲ. Нϴϼϵ ϿϹϹ  ϼ 

϶ ϸϹ Ϻϴ  ϶Ͽ Ϲ  Ͽϴ  ϲ10, ϻϴϿϹϷϴ ϼϽ ϶ ϸ ϶Ϲ Ϸ ϼϻ ϴ. 

ϧϷϿϹ ϴ Ϲ  ϿϹ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ϶ ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

Ϲ Ͼ Ͽ Ͼ  ϼϺϹ, Ϲ  ϼϺϹϿϹϺϴ ϹϷ  ϶ Ͼ Ϸ . ϥ ϴ Ϲ ϼ Ϸ Ͽ  Ͽϴ ϶ 

ϴ϶Ͽ   0, ϶ ϻ ϴ  ϶ ϾϿϼ ϼ϶ϴ ϼ  Ϸ ϼϻ ϴ, ϸ  14-16 , ϴ ϶ Ͼ϶ϴϺϼ Ϲ 43 

ϥ Ͽ ϶ Ͼ Ͻ ϴ ϸ ϼϷϴϹ  ϴ ϴϿ Ϸ  ϻ ϴ Ϲ ϼ  – 27 ,  ϶ ϶  ϴ Ϲ 

ϼ ϴ϶Ͽ   4 ϸ  10 . Нϴϼϵ ϿϹϹ ϶ Ͼϴ  ϷϿϹ ϴ Ϲ  Ͽ ϺϹ ϼϽ  

ϴ ϼ ϼ ϵ ϿϹϹ 10  Ϲ ϴϹ  ϶ ϻϴ ϴϸ Ͻ ϼ Ϸ -ϻϴ ϴϸ Ͻ ϴ  ϧ -

Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ Ϻ Ͻ ϴ ϼ П ϸϼ Ͼ Ϸ  ϹϷϴ϶ϴϿϴ ϼ Ϸ -϶ Ͻ ϴ ϼ 

Н Ͽ Ͼ ϷϽ ϹϷϴ϶ ϴϸϼ . В ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼ  Ϲ ϼϼ ϴ ϻ ϴ Ϸ ϹϹ  Ͼ ϵϿϴ ϼ 

ϴ ϴ Ϲ ϼ  ϹϿϾ ϶ ϸ - Ͼ Ϸ  ϹϿ ϶ Ϸ  ϵϴ ϹϽ ϴ, Ͼ ϹϷ  ϴϼϵ ϿϹϹ ϸϴϿϹ Ͻ ϼ 

ϻϴ Ͻ Ͻ ϴ ϼ, ϷϸϹ Ͽ  ϴϾ ϿϹ ϼϹ ϾϴϾ ϼ ϼ Ϸ   ϼ ϴ ϼ ϹϿ Ϸ  ϴ Ϲ ϼϴϿϴ, 

ϴϾ ϼ Ͼϼ  ϴ Ϲ ϼϽ. ϔ ϴϿ  ϶ Ͼϴ  ϷϿϹ ϴ Ϲ  ϴϻ Ϲϻϴ ϿϹ Ϲ϶ Ͼ Ϸ  
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Ϸ ϼϻ ϴ ϴ ϥ Ͽ ϶ Ͼ Ͻ Ͽ ϴϸϼ, ϷϸϹ ϶ Ͼ϶ϴϺϼ Ϲ 43  ϵ Ͼ϶ϴϿ  ϴ Ϲ  ϶Ϲ  

ϸ ϼϻ  Ϸ Ͽ ϼ Ͽϴ ϴ ϼ  ϸ  4-7 ,   ϶ϼϸ  ϴ Ϲ Ϲ Ͼ ϹϿ ϼϼ 

( ϼ Ͼ 15), ϵ Ϲ ,  ϶ ϹϽ ϶ϼϸϼ ϼ, Ϲ ϶ ϶ϴ ϼϹ  ϻϸϹ  ϴϼϵ ϿϹϹ 

ϵϿϴϷ ϼ Ͻ ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼ Ͻ ϵ ϴ ϶Ͼ Ͻ Ϸ ϵ  Ͽ ϾϴϿ Ϸ  ϻ ϴ Ϲ ϼ , 

ϵ ϶ ϶ϴ϶ ϹϽ ϼ Ϲ ϼ϶  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ  ϴ ϺϹ ϼϼ ϶ ϹϷ  Ϲ ϼ ϸϴ 

ϼ ϶ϴ ϼ  Ϸ ϼϻ ϴ. 

ϥ Ϲϸ ϹϹ ϻ ϴ Ϲ ϼϹ ϴ  ϹϽ ϷϿ  (5-10 ) Ϲ ϴϹ  ϶ Ϲ϶Ϲ Ͻ, Ϸ -

ϻϴ ϴϸ Ͻ ϼ Ϸ -϶ Ͻ ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϴ ϶  ϾϿ ϴ  

КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ ϼ Ϡ Ͽ ϸϺϼ Ͼ Ϸ  ϶ϴϿϴ, ϶ Ϲ϶Ϲ Ͻ ϼ Ϻ Ͻ ϴ  К Ͽ Ϸ Ͼ Ϸ  

Ϲϻ Ϸϼϵϴ. ϱ ϼ ϻ  ϼ Ϲ  Ϲϼ Ϲ ϶Ϲ  Ͼ ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼ ϶ ϸ  ϴ  

ϵϴ ϹϽ ϴ ϼ ϼ  ϵ ϿϹϹ ϹϿϾ ϶ ϸ  ϵ ϴ ϿϹ ϼ   ϸ϶ ϸ ϼ ϶ ϻ϶ Ϲ ϼ 

϶ Ͻ ϹϽ,  ϼ Ϲ ϾϿ ϴ  Ͽ Ϻϼ ϹϿ  Ͼ . НϼϻϾϼϹ ϻ ϴ Ϲ ϼ  

ϷϿϹ ϴ Ϲ ϼ Ϸ ϼϻ ϴ ( Ϲ ϹϹ 5 ) Ϲ ϴ  ϴ КϴϽ ϶ Ͼ  ϶ ϸϹ, ϶ 

Ϲ ϴϿ Ͻ ϼ Ϸ -ϻϴ ϴϸ Ͻ ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϶ К Ͽ Ϸ Ͼ  

Ϲϻ ϷϼϵϹ ϼ ϴ ϾϿ ϴ  ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  ϶ ϸϴ. Ϣ ϶ϼϹ ϷϿ , Ϲ ϴϹ  

Ϲϵ Ͽ ϼ ϼ ϻ ϴ ϼ, ϼ Ϲ  Ͼ ϴϼϵ ϿϹϹ ϷϿ ϵ Ͼ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , Ͼ 

ϻϴ ϴϸ  ϾϿ  ϟϴ϶ ϶ Ͼ Ϸ  Ϲϻ ϶ ϴ ϼ Ͼ ϶ ϸ ϶  ϴ  К ϼ϶ Ͽ Ͼ Ϸ  ϶ϴϿϴ ϼ 

КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ, ϴ ϴϾϺϹ ϴ Ϡ ϼ ϹϹ϶ Ͼ  Ͼ Ͽ ϶ϼϸ  ϸ ϼϼ. КϴϾ Ͻ-Ͽϼϵ  

ϻϴϾ Ϲ ϼ ϻϴ϶ϼ ϼ ϼ ϷϿϹ ϴ Ϲ ϼ ϴϻ Ϲϻϴ  ϴϿϹ Ϸ ϴ ϼ Ϲ Ͻ ϵ ϴ ϶Ͼϼ 

ϻϸϹ  Ϲ ϿϹϺϼ϶ϴϹ . 

В ϻ ϴ  ϴϾ ϼ ϴϿ  ϼ Ϲϸ ϼ  ϻ ϴ Ϲ ϼϽ ϴ  ϹϽ Ϸ Ͽ  

Ͽϴ ϶ ϟϹ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ Ϲ ϴϹ  Ϲϸϼ ϼ Ϲ ϿϹ϶ Ϲ ϻ ϴ Ϲ ϼ , Ͼ Ϲ, ϾϴϾ 

ϴ϶ϼϿ , ϼ Ϲ  Ͼ ϶ ϸϴ  ϸ ϼϽ. Ϣ ϼ ϶ ϻϴ   Ϸ ϵ  Ͽ ϾϴϿ ϼ 

Ͼ ϼ Ͽ ϶ϼ ϼ ϴϸϾ ϴϾ ϿϹ ϼ , ϼ ϼ ϼ ϸϿ  ϸϴ Ͻ Ͽ ϴϸϼ Ϲ 

϶Ͽ  ϼ ϴ ϵ  Ͼϴ ϼ  ϴ ϴ Ϲ ϼ  ϻ  Ϲ ϶Ͽϼ . 

Нϴ ϶ ϾϹ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴ ϸ   ϹϿϾ ϶ ϸ - ϹϿ ϶  ϵϴ ϹϽ  

Ϲ ϶ ϶ϴϿϼ ϴϿϿ ϶ϼϴϿ - ϻϹ -ϵ Ͽ Ϲ ϼ ϼϵ ϹϺ - ϾϼϹ ϴ϶ ϼ   ϷϿϼ ϼ -

ϴϿϹ϶ ϼ - Ϲ ϴ  ϴϸϾ ϴϾ ϿϹ ϼϹ . В ϼ  Ͽ ϺϹ ϼ  ϴϾϺϹ Ϲ ϴϹ  ϴϿϼ ϼϹ 

Ͽϴ ϶ ϷϿ  ϼ ϷϿϼ  ϴ ϷϼϿϿϼ ϶ (ВϹϻϸϹ ϸ ϴ  ϼ ϸ . Ͽ ϴϸϼ). 

ϟϹ Ϲ϶ ϾϼϽ Ϸ ϼϻ , Ϲϼ Ϲ ϶Ϲ  ϷϿϼ ϼ -ϴϿϹ϶ ϼ ϶ Ͻ  ϴ϶ , 

Ͽ  Ϲ ϹϾ ϶ϴϹ  ϶ ϾϼϽ Ϲ ϴ Ͻ ϹϻϹ ϶ ϴ  ϼ ϶Ͽ Ϲ  Ϲ ϶Ϲ  

ϹϷϼ ϴϿ  Ͼ ϴ  ϶ ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼ . 

ал ш в и  ри  (϶Ϲ ϼϽ ϵϴϽ  – ϵϴ ) ϶Ϲ ϴϹ  ϼϺ Ϲ Ϲϸ Ϲ Ͼ  

Ͽ . Ϩ ϼ ϶ϴ ϼϹ ϹϷ  ϼ ϸϼϿ  ϶ Ͽ ϶ϼ  ϹϾ Ϸ  ϴϸϴ ϶  

ϹϿϾ ϶ ϸ Ϸ  , ϻϴ ϼ ϴ϶ ϹϷ  ϶ Ϲ ϸϹ Ϲ ϼϼ ϻϴ ϴϸ Ͻ ϼ Ϲ ϴϿ Ͻ ϴ ϹϽ Ϧ Ͼ Ͻ 
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ϵϿϴ ϼ. В Ϲ Ͽ Ϻϼ ϹϿ Ϲ Ͼ   НϼϺ Ϲ϶ϴ ϶ Ͼ Ϸ  ϶ ϸϴ ϴ ϻϴ ϴϸϹ ϸ  

ϔϺϴ ϼ Ͼ Ϸ  ϼ ПϴϽϸ Ϸϼ Ͼ Ϸ  ϹϷϴ϶ϴϿ ϶ ϴ ϶ ϾϹ Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϸ϶ ϸ Ϲ 

϶ ϻ϶ Ϲ ϼ  Ϲ ϴ -ϴϿϹ϶ ϼ ϶  ϴϸϾ ϴϾ ϿϹ ϼϹ , ϴ ϴ Ϸ -϶ Ͻ ϼ 

϶ Ͻ Ͼ ϴϼ ϴ  ϵϿϴ ϼ Ϲ ϶ ϶ϴϿϴ ϼ Ͼϴ  ϴ϶ ϼ ϴ  ϼϵ ϹϺ - Ͼϼ , 

ϸϹϿ ϶  ϼ ϻϹ -ϴϿϿ ϶ϼϴϿ  ϴϸϾ ϴϾ ϿϹ ϼϹ . 

ϠϴϿ Ϲ϶ ϾϼϽ Ϸ ϼϻ , ϸϹ Ϻϴ ϼϽ ϻ ϴ ϼ ϹϿ Ϲ Ͼ Ͽϼ Ϲ ϶ϴ Ϲ ϴ  Ͽϴ ϶ 

ϴϻϿϼ Ͻ ϼ, Ϲϸϼ Ͼ  ϴϼϵ ϿϹϹ Ϲ ϶Ϲ ϼ ϶Ͽ  Ͽϴ  Ϸ  

ϲ2-ϲ6, Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ͻ ϹϷϼ ϴϿ Ͻ Ϲ ϹϷϴϻ Ͻ ϹϻϹ ϶ ϴ  ϶ ϴ϶Ϲ 

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ. Ϡ  ϹϷ  ϼϻ Ϲ Ϲ   0 ϶ ϻ Ϲ ϶ ϾϿϼ ϼ϶ϴ ϼ  ϶ 

϶ ϸϹ ЧϹϵϴ ϹϷ  ϸ ϼ  ϴ К ϼ϶ Ͽ Ͼ  ϶ϴϿ  ϸ  180  ϶ Пϴ ϵϼϷ Ͼ Ͻ Ͼ Ͽ ϶ϼ Ϲ. 

ϗ ϼϻ  ϴ ϴϾ Ϲ ϼϻ Ϲ  ϴϿϼ ϼϹ  ϸϴ Ϸ Ͽ  Ͽϴ ϶ Ϲϵ Ͽ Ͻ ϼ -  1-3 , 

ϹϺϹ ϸ  6 . В ϴ϶Ϲ Ϸ ϼϻ ϴ ϶ ϸϹϿ  Ϲ Ϲ Ϲ Ϸ Ͽ Ϲ Ͽϴ  ϧ2-ϧ6, 

ϼ Ͽ ϻ Ϲ Ϲ ϼ Ͼ ϹϿ ϼϼ ϴϻ Ϲϻ ϶. Иϻ ϼ  ϴϼϵ ϿϹϹ ϻ ϴ ϼ ϹϿ ϼ  ϼ ϼ 

϶ ϸϹ Ϻϴ   ϼ ϴ ϼ  ϶Ͽ Ϲ  Ͽϴ  ϧ6, ϻϴϿϹϷϴ ϼϽ ϶ ϸ ϶Ϲ Ϸ ϼϻ ϴ. 

Ϡ  ϹϷ  ϴ϶Ͽ Ϲ  3-6 , ϼ Ϸϸϴ ϸ  8-10  (ϳ ϴ , ϥ Ϲ ϴ ϴ , ϙϿϿϹϽ Ͼϴ  ϼ ϸ .). Иϻ 

ϸ Ϸϼ  Ϸ Ͽ  Ͽϴ ϶ ϴϼϵ ϿϹϹ ϶ ϸϹ Ϻϴ ϼ ϶Ͽ  ϧ2 ϼ ϧ4,  Ͼ  

ϴ϶Ͽ Ϲ  1-5 , ϴϿ Ϲ (ϧ3 ϼ ϧ5) ϴϿ  ϼ Ϲ ϶ ϹϷϸϴ ϶ ϸϹ Ϻϴ . 

ϥ ϴ Ϲ ϼ Ϸ Ͽ  Ͽϴ ϶ ϴϿ Ϲ϶ Ͼ Ϸ  Ϸ ϼϻ ϴ ϶ ϹϸϹϿϴ  

ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴ϶Ͽ  ϸ  20 , ϴ Ϲ 5-12 . Нϴϼϵ Ͽ ϼ ϼ 

ϻ ϴ Ϲ ϼ ϼ ϴ  ϹϽ (ϵ ϿϹϹ 10 ) ϴ ϴϾ Ϲ ϼϻ Ϲ  ϻϴ ϴϸ ϴ  ϼ Ϸ -

ϻϴ ϴϸ ϴ ϴ ϼ ϧ -Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , Ϻ ϴ  ϼ Ϸ -϶ ϴ  ϴ ϼ Н Ͽ Ͼ Ͻ 

ϹϷϴ϶ ϴϸϼ , Ϸ -ϻϴ ϴϸ ϴ  ϴ  К Ͽ Ϸ Ͼ Ϸ  Ϸϼϵϴ, Ϲ϶Ϲ ϴ  ϴ  

ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  ϶ ϸϴ, ϴ ϼ  КϴϽ ϶ ϾϼϽ ϶ ϸ ϼ П ϸϼ Ͼ Ϲ Ϲϻ ϸ ϼϹ. В 

ϴ ϼϴϿ  Ϲ ϼϼ  ϵϿϴ ϼ ϹϿϾ ϶ ϸ Ϸ  ϹϿ ϴ  ϸ϶ ϸ ϼ 

϶ ϻ϶ Ϲ ϼ, ϶ Ϲ Ϲ  ϴ϶ ϼ ϼ . ϥ Ϲϸ ϹϹ ϻ ϴ Ϲ ϼ  ϴ  ϹϽ 

Ϸ Ͽ  Ͽϴ ϶ (5-10 ) Ϲ ϴ  ϶ Ͼ ϴϹ϶  ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϴ 

КϴϽ ϶ Ͼ , ϔϿϹϾ ϴ ϸ ϶ Ͼ  ϼ НϼϺ Ϲ϶ϴ ϶ Ͼ  ϶ ϸϴ , ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ  

ϹϷϴ϶ϴϿϹ. ϱ ϼ ϴϽ  ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼϼ ϴϾϺϹ ϼ Ϲ  Ͼ ϶ Ϲ Ͼϴϻϴ  ϴ ϼϴϿ  

ϻ ϴ . Ϡϼ ϼ ϴϿ Ϲ ϼ ( Ϲ ϹϹ 5 ) ϻϴ ϼϾ ϼ ϶ϴ  ϶ Ϲ ϴϿ Ͻ, ϴϼϵ ϿϹϹ 

ϷϿ ϵ Ͼ Ͻ ϴ ϼ Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ  (ϗϿ ϶ Ͼϴ , Ч϶ ϶ϴ , НϴϿϼ  ϼ ϸ . 

Ͽ ϴϸϼ), ϶ К Ͽ Ϸ Ͼ  ϷϼϵϹ (ϥϴϽ ϶ Ͼϴ ) ϼ ϶ ϶ ϸ Ͻ ϴ ϼ К ϼ϶ Ͽ Ͼ Ϸ  ϶ϴϿϴ, 

ϷϸϹ ϴ ЧϹϵϴ ϹϽ Ͽ ϴϸϼ ϴ ϸϴϺϹ ϼϺϴϹ  ϸ  0 ϶ ϶ ϻϼ  ϶ ϾϿϼ ϼ϶ϴ ϼϹ  Ϸ ϼϻ ϴ. 

В ϶  ϴ  Ϧ Ͼ Ͻ ϵϿϴ ϼ, ϷϸϹ ϴ ϸ   ϹϿϾ ϶ ϸ - Ͼϼ ϼ 

ϴϾϴ Ͽϼ϶ϴϿϼ  Ϲ Ϲ, ϸϹϿ ϶ Ϲ ϼ ϻϹ Ϲ ϴϸϾϼ, ϶ ϴϿ Ϲ϶ Ͼ  Ϸ ϼϻ Ϲ ϴϾϺϹ 

ϼ ϶  Ͽϴ  ϷϿ  ϼ ϷϿϼ Ϸ  ϴ ϷϼϿϿϼ ϴ (ВϹϻϸϹ ϸ ϴ  ϼ ϸ . Ͽ ϴϸϼ). 
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Ϣ Ϲ ϼ϶ϴ  ϷϿϹ  Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϹϿ , ϿϹϸ Ϲ  Ϲ ϼ , ϹϺϸϹ 

϶ ϹϷ ,  ϶ ϹϸϹϿϴ  Ϲ ϼ ϼϼ ϼ ϿϹϸ ϶ϴ ϼ  (ϻϴ ϴϸ ϴ  ϴ  Ϧ Ͼ Ͻ ϵϿϴ ϼ), 

Ͽ ϴϸ  Ͼ Ͻ ϴ϶Ͽ Ϲ  Ͼ Ͽ  100 . Ͼ 2
, ϼ ϷϿϹ  ϴϾ ϼ Ϲ Ͼϼ ϶ Ϲ Ϲ  

ϾϴϾ ϴ Ͽ Ϻϼ ϹϿ  Ͼ ϴ , ϴϾ ϼ ϶ ϸϹ Ϲ ϼ  ϻ ϴ ,  ϶ϼϸ  ϴ 

Ϲ ϴ ϼ Ϲ Ͼ Ͻ Ͼϴ Ϲ ϴ  ϹϽ Ϸ Ͽ  Ͽϴ ϶ ϼϺ Ϲ Ϲϸ Ϲ ϾϼϽ 

Ͽ ϼ ( ϼ Ͼ 19). Ϣϸ ϴϾ  ϷϿϹ ϴ Ϲ  Ͽ ϼ Ϲ ϴ϶ Ϲ ϴ ϾϴϾ  Ͽ ϴϸϼ, ϴϾ 

ϼ  ϴϻ Ϲϻ . Иϻ ϶ Ϲ ϼ϶ϹϸϹ Ͻ ϴ ϴϾ Ϲ ϼ ϼϾϼ Ϸ ϼϻ ϶ ϶ϼϸ ,  ϷϿϹ  

϶ ϻϴ ϴ ϶ ϶   Ϲϸ Ϲ Ͼϼ  Ͼ ϿϹϾ  Ͽ ϺϹ ϼϽ ( ϴϿ Ϲ϶ ϾϼϽ, 

ϿϹ Ϲ϶ ϾϼϽ, ϶ ϾϼϽ ϼ ϿϴϽϸϼ ϾϼϽ Ϸ ϼϻ ), ϷϸϹ ϼ ϶  ϶ Ϲ Ϲ Ϲ Ϲ 

Ϸ Ͽ Ϲ Ͽϴ   ϧ2 ϸ  ϧ14,  Ͼ  ϸ ϼϷϴϹ  ϼ Ϸϸϴ 20  ( Ͽϴ  ϧ10 

϶ Ͼ Ϸ  Ϸ ϼϻ ϴ). В Ϲ ϼ ϼϴϿ  Ͽϴ Ϲ ϴϼϵ Ͽ ϴ  ϷϿϹ ϴ Ϲ  

Ϲ ϴϹ  ϶ Ϻ Ͻ ϼ Ϸ -϶ Ͻ ϴ  Н Ͽ Ͼ Ͻ ϼ Ϸ -ϻϴ ϴϸ Ͻ ϴ ϼ ϧ -

Ϧ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϷϸϹ ϶ ϴϿϹ Ϸ ϴ ϼ Ϲ Ͼ  Ϲ ϼϼ Ϲ ϶ ϶ϴϿϼ ϴϼϵ ϿϹϹ 

ϵϿϴϷ ϼ Ϲ ϴ ϼϴϿ Ϲ Ͽ ϶ϼ  ϸϿ  ϼ Ϲ ϼ϶ Ϸ  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ . ϕϿϴϷ ϼ ϴ  

ϴ ϼϴϿ ϴ  ϵ ϴ ϶Ͼϴ ϵ Ͽϴ ϵ Ͽ ϶ϿϹ ϴ ϹϺϸϹ ϶ ϹϷ  ϴϿϹ ϹϾ ϼ Ϲ Ͼϼ ϼ Ͽ ϶ϼ ϼ. 

КϴϾ Ϻ  ϻϴ Ϲ ϼ  ϴ Ϲ ϴ ϼ Ϲ Ͼ Ͻ Ͼϴ Ϲ, ϴϼ Ϲ ϴ  ϷϿϹ ϴ Ϲ  ϴϻ Ϲϻϴ 

ϼ Ϲ ϴ Ͼ ϴϼϵ ϿϹϹ ϶ Ͼϼ  ϼ ϴϼϵ ϿϹϹ ϼϻϾϼ  ϴ Ͼϴ  ϴϿϹ ϹϿ Ϲ ϴ, ϴ ϴϼϵ Ͽ ϴ  

– Ͼ ϹϷ  Ϲϸ ϼ  Ϸϼ Ϲ ϼ Ϲ Ͼϼ  ϶ ,  Ϲ ϴϹ  ϶ ϻ ϴ  ϴϾ ϼ ϴϿ Ͻ 

ϷϿϹ ϴ Ϲ ϼ. Ϣ ϴ ϼ Ϲ ϴ Ϲϼ Ϲ ϶Ϲ  Ͼ ϾϿ ϴ  Ͽ Ϻϼ ϹϿ  

Ͼ  (КϴϽ ϶ Ͼ Ϸ  ϶ ϸϴ, ϥ Ϲϸ Ϲ϶ϴ Ϸϴ Ͼ Ϸ  ϹϷϴ϶ϴϿϴ, П ϸϼ Ͼ Ϸ  

Ϲϻ ϸ ϼ ), Ͼ Ͼ ϴ  Ϲ ϹϷ  ϸϾϴ – ϶ϴϿϴ , Ͼ Ͽ ϶ϼϸ  ϸ ϼ  ϶ 

ϴ϶ ϼ ϹϿ  ϹϷϿ ϵ Ͼϼ  ϴ  ϸϹ Ϲ ϼ  ϻ : ИϷ Ͽ Ͼ  Ͼ Ͽ ϶ϼϸ  

ϸ ϼ , ϟϴ϶ ϶ Ͼ  Ϲϻ ϶ , Ч ϻϼϾ Ͼ -ЧϼϺϴ Ͼ Ͻ Ϲϻ ϹϸϿ ϶ϼ Ϲ, ϥ ϵ Ͽϼ  

϶ϴϿ , Ϙ϶ Ͻ  ϶ , ЧϹ Ϲ ϴ Ͼ  Ͼ Ͽ ϶ϼϸ  ϸ ϼ , Ϧ ϴ ϶  ϶ϴϿ  ϼ 

ϸ . ϱ ϼ ϴ Ͼϼ ϴϿϹ ϹϿ Ϲ ϴ ϶ ϴ Ϸ Ϲ ϼ϶ Ͻ ϼϾϿ ϴϸϾ ϴϾ ϿϹ ϼ  (ϿϹ Ϲ϶ ϾϼϽ 

Ϸ ϼϻ ) Ϲϸ ϴ϶Ͽ Ͽϼ ϵ Ͻ ϹϿϾ ϶ ϸ Ϲ ϴ ϶  ϹϿ ϴ, ϼϵ ϹϺ - ϾϼϹ 

ϴ϶ ϼ  ϶ ϻ ϴ  Ϲ Ͻ ϼ϶ Ϸ  Ͽ ϺϹ ϼ  ϵϹ ϹϷ ϶ Ͻ Ͽϼ ϼϼ, ϸ϶ ϸ Ϲ ϶ ϻ϶ Ϲ ϼ, 

϶ Ϲ Ϲ  ϴ϶ ϼϹ . В ϹϷ Ϲ ϼ϶ Ϲ ϼϾϿ  ϼ ϵ Ͽϼ ϻϴ  ϹϿϾ ϶ ϸ  

ϹϿ ϶  Ϲ   ϴ϶ ϼ ϼ  ϸ϶ ϸ ϼ ϶ ϻ϶ Ϲ ϼ ϼ ϶ Ͻ ϹϽ 

( ϴϿ Ϲ϶ ϾϼϽ, ϴ ϼ  ϶ ϾϼϽ Ϸ ϼϻ ) ϼ Ͼ ϼ Ϲ ϴϿ ϼ ϴ ϼ ϹϿ Ϲ ϴ, 

ϴϼϵ ϿϹϹ ϵϿϴϷ ϼ ϼ ϸϿ  ϷϿϹ ϵ ϴϻ ϶ϴ ϼ  – Ϲ ϼ ϸ Ͽϼ ϴ ϼ, ϻϹ ϴ ϼ, ϵ Ͽ ϴ ϼ, 

 ϵϹ  ϴ ϴϾ Ϲ  ϸϿ  ϶ Ͼ Ϸ , ϴϼϵ ϿϹϹ ϷϿϹ Ϸ  Ϸ ϼϻ ϴ ϶ Ϻ Ͻ ϼ Ϸ -

϶ Ͻ ϴ  Н Ͽ Ͼ Ͻ ϹϷϴ϶ ϴϸϼ , ϷϸϹ Ϲ ϴϹ  ϴϾ ϼ ϴϿ ϴ  

ϷϿϹ ϴ Ϲ  ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ. 
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ϥ ϴ Ϲ ϼ Ϸ Ͽ  Ͽϴ ϶ ϶ Ͼϼ  Ͽ ϺϹ ϼ  ϻϸϹ  ϸ ϼϷϴ  

40  ϼ ϵ ϿϹϹ (НϴϿϼ  3-51 , ϥϹ϶Ϲ -Ϧϴ ϵϴϹ϶ Ͼϴ  – 53 , ϗ ϸϹϹ϶ Ͼϴ   1 – 63 ),  

ϴ϶Ͽ Ϲ  10-13%  ϵ ϹϽ ϼ ϼ  Ͽ ϺϹ ϼϽ, ϴ ϶ ϹϿ , ϼ ϶ϴ  

϶Ϲ Ϲ ϾϼϽ Ϸ Ͽ Ͻ Ͽϴ  (ϼϿϼ Ϸ  Ͽϴ ϶) ϧ1,  Ͼ Ϸ  ϼ Ϸϸϴ 

ϸ ϼϷϴϹ  10 , ϴ Ϲ ϼ ϶ Ϲ  Ϲ Ϲ  Ϸ Ͽ  Ͽϴ ϶ ϴ϶Ͽ  50  ϼ 

ϵ ϿϹϹ ϼϿϼ 10-12%  ϵ ϹϽ ϼ Ͼϼ  Ͽ ϺϹ ϼϽ. ϙ Ͽϼ Ϲ  ϴϿϼ ϼϹ ϶ ϴϻ ϹϻϹ, 

ϼ  Ϲ Ϲ , Ϲ Ϲ ϼ ϸ Ϸϼ  ϴϿ , Ϲ ϶ ϹϷϸϴ ϼϾ ϼ Ϲ  Ϸ Ͽ  Ͽϴ ϶ 

ϼ Ͽϼ ϻ,  ϷϿϹ ϴ Ϲ  Ͼϼ , ϼ, ϹϺϸϹ ϶ ϹϷ , ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ 

ϾϴϺϹ  Ϲ Ϲ ϶ Ϲ. 
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Ϥϼ Ͼ 19. ϥ Ϲ ϴ ϼ Ϲ Ͼϴ  Ͼϴ ϴ ϴ  Ͽ ϼ  Ϸ Ͽ  Ͽϴ ϶ Ͼϼ  

Ͽ ϺϹ ϼϽ ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ (Ͼ Ϲ ϹϾ ϼ Ϲ ϾϼϹ ϿϹ Ϲ  

[К ϶ϼ  В.ϔ., 2002]: 1-ϔϿϹϾ ϴ ϸ ϶ ϾϼϽ ϶ ϸ, 1ϴ- К ϼ϶ Ͽ ϾϼϽ ϶ϴϿ, 2-

НϼϺ Ϲ϶ϴ ϶ ϾϼϽ ϶ ϸ, 3-К Ͽ Ϸ ϾϼϽ Ϲϻ Ϸϼϵ, 4-КϴϽ ϶ ϾϼϽ ϶ ϸ, 5-

ϥ Ϲϸ Ϲ϶ϴ Ϸϴ ϾϼϽ ϹϷϴ϶ϴϿ, 5ϴ-Ϡ Ͽ ϸϺϼ Ͼ Ϲ Ͼ Ͽ ϶ϼϸ Ϲ ϸ ϼϹ, 6-ϧ -Ϧ Ͼϴ  

ϹϷϴ϶ ϴϸϼ ϴ, 7-Н Ͽ Ͼϴ  ϹϷϴ϶ ϴϸϼ ϴ, 7ϴ-К ϴ ϼ϶ϼ Ͼ -Ϡ ϼ ϹϹ϶ Ͼ Ϲ Ͼ Ͽ ϶ϼϸ Ϲ 

ϸ ϼϹ, 8-Пϴ ϴϵϹϿ ϾϼϽ ϹϷϴ϶ , 9-Ч ϻϼϾ Ͼ -ЧϼϺϴ Ͼϴ  Ϲϻ ϹϸϿϴ϶ϼ ϴ, 9ϴ-

ϟ Ϸϼ Ϲ Ͼ Ϲ Ͼ Ͽ ϶ϼϸ Ϲ ϸ ϼϹ, 10-ϗ ϹϿ Ͼϴ  Ϲϻ ϹϸϿ ϶ϼ ϴ). 
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4. КА А ЕНЕ  АНИЧЕСК  ВЕЩЕС ВА 

 

П Ϲ ϵ ϴϻ ϶ϴ ϼϹ ϴϸ  ϸ ϶ Ϲϸ ϴ  ϛϹ Ͽϼ ϶ Ϲ Ϲ ϼϹ ϷϹ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϼ ϼϼ 

ϼ  ϴϸϼϽ Ͻ ϴ ϴϾ Ϲ . ϱ  Ϲ  ϶Ͽ Ϲ  Ϸ ϴ  ϼ ϶ϾϿ ϴϹ  ϶ Ϲϵ  

ϿϹϸ ϼϹ ϶ Ϲ ϴϸϼϼ: Ϲϸϼ Ϲ ϷϹ Ϲϻ, ϸϼϴϷϹ Ϲϻ, Ͼϴ ϴϷϹ Ϲϻ ϼ Ϲ ϴϷϹ Ϲϻ [Вϴ Ϲ϶ϼ  

Н.ϕ.ϵ 1986; ϟ ϴ ϼ  Н.В., 1983; Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981; ϕ Ͼϴ Ϲ϶ ϔ.В. ϼ ϕ Ͼϴ Ϲ϶ 

В.ϔ., 2006;]. Нϴ ϼ ϶ Ͽ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ  ϼϿ ϶  ϴϸϾ ϶ ϸ  

ϼ ϶ϴ ϼ  ϻϴϿϹϺϹϽ Ϲ ϼ ϼ Ϸϴϻϴ ϾϿ Ϲ϶  ϴ  ϶Ͽ Ϲ  Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ, 

Ͼ Ͻ ϶ϾϿ ϴϹ  ϶ Ϲϵ  ϸ϶ϴ ϶ϴϺ  ϵ ϼ  – ϷϿϴ϶  ϴϻ  Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϼ 

ϷϿϴ϶  ϴϻ  Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ . П  Ͼϴ ϴϷϹ Ϲϻ ϼ ϶Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ϲ ϼϴϿ  Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ ϶Ͽ Ϲ  ϸ ϼ  ϼϻ 

ϾϿ Ϲ϶  ϶ ϶ Ϲ Ͻ ϷϹ Ͽ Ϸϼϼ. ϱ  ϶  ϴ ϸ   Ϲ Ͼ Ͻ 

Ϲ ϹϷϴϻ ϷϹ Ϲ ϼ ϼ  ϶ Ͻ ϶ ϸ ϼ  Ϲ ϴ ϼϽ ϴ ϴϾ Ϲ  ϼ ϹϸϹϿϹ ϼϼ 

Ͼ Ͽϼ Ϲ ϶ ϷϹ Ϲ ϼ ϶ϴ Ͻ Ϲ ϼ ϼ Ϸϴϻϴ, ϴ ϴϾϺϹ Ϲ ϾϹ Ϲ ϼ ϼϽ ϴ Ϲ ϹϷϴϻ , 

.Ͼ. Ϲ ϵ ϸϼ  ϻ ϴ  ϴ ϴϿ  Ͽϼ ϵ ϴϻ ϶ϴ ϼϹ ϷϿϹ϶ ϸ ϸ ϶ ϼϿϼ Ϲ , ϴ Ϲ Ͽϼ ϴ ϴϿ ,  

ϴ ϾϴϾ Ͻ ϴϸϼϼ Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼϼ ϴ ϸ  ϴ Ϲ ϼ ϾϼϹ ϸ . 

В Ϲϻ Ͽ ϴ Ϲ Ϲ Ϲ Ϸ  ϴϾ ϿϹ ϼ  ϴϸϾ ϶ ϼ ϹϾ ϼ Ϲ Ͼ Ϸ  Ϸ ϺϹ ϼ  

ϴϸ  ϸ ϼ ϸϼ  ϶ϹϿϼ Ϲ ϼϹ Ϲ Ϲ ϴ , ϷϿϴ϶ Ϸ  ϴϾ ϴ Ϲ Ϲ- ϼ 

Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ . П ϸ ϸϹϽ ϶ϼϹ  ϴ Ϲ Ϲ ϴ  ϼ ϸϴ϶ϿϹ ϼ  ϼ ϸ  Ϲ  

ϼϻ Ϲ Ϲ ϼ  ϴ϶ϴ ϼ Ͼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϸϹ Ϻϴ ϹϷ  ϶ ϸϴ . 

ϤϴϻϿϼ Ϲ Ϲ  ϶ ϼ Ͼ Ͻ Ϲ ϹϷ ϼ ϶Ͼϼ ϼ ϸϹ Ͼ ϼϼ ϾϹ ϷϹ ϴ 

ϼ϶ ϸ  Ͼ Ͽ Ϲ ϼ  ϹϷ  Ͼ , ϵϹϸ Ϲ ϼ  ϶ ϸ ϸ  ϼ ϵ Ϸϴ Ϲ ϼϹ ϷϿϹ ϸ  ϻϴ 

Ϲ  ϶ ϸϹϿϹ ϼ  ϼϻϾ ϿϹϾ Ͽ  ϶ ϸ ϸ ϴ Ϲ  Ϸϴ ϼ Ϲ Ͼϼ  Ϲϸϼ Ϲ ϼϽ, 

Ͼ Ϲ Ϲϸ ϴ϶Ͽ  ϵ Ͻ Ϲ  ϼ Ϸϴϻ. 

ϥ ϷϿϴ  Ϲ Ϲ ϴ ϹϹ ϴϻ ϴϵ ϴ Ͻ [НϹ Ϲ϶ ϥ.ϗ. ϼ ϸ ., 1976; ϟ ϴ ϼ  Н.В., 1983] 

ϴϸϼ  Ͼϴ ϴϷϹ Ϲϻϴ ϴϻϸϹϿ Ϲ  ϴ ϸ ϸ ϴϸϼϽ: Ͼϴ ϴϷϹ Ϲϻ (ПК), Ϲϻ Ͼϴ ϴϷϹ Ϲϻ (ϠК) 

ϼ ϴ Ͼϴ ϴϷϹ Ϲϻ (ϔК) ( ϼ Ͼ 20).  

ϥ ϴ ϴϿ  Ͼϴ ϴϷϹ Ϲϻϴ ϷϿϴ϶  ϵ ϴϻ  ϸ ϶Ͽϼ ϼϹ  ϴ ϹϷ  ϸϴ϶ϿϹ ϼ  

ϻϴ Ϲ  Ͼ Ϲ  ϷϹϿϼ ϼϾϴ ϼ . В Ϲ Ϲ Ͼϴ ϴϷϹ Ϲϻϴ ϼ ϸϼ  Ͼ Ϲ Ϲ 

ϼϻ Ϲ Ϲ ϼϹ ϶ Ͻ ϶ ϷϿϹϽ: ϶Ͽ  Ϲ Ͻ ϶Ϲ  ϼ ϵϿϹ Ͼ, ϻ ϴ ϼ ϹϿ ϴ  ϶Ϲ ϸ  ϼ 

Ϲ Ͼ  ϶ ϴϺϹ ϴ  Ͽ ϼ . П ϼ ϸ ϼϺϹ ϼϼ Ϲ Ϲ ϼ Ͼϴ ϴϷϹ Ϲϻϴ, ϶Ϲ ϶ ϹϽ 

Ϸ ϴ ϼ Ϲ Ϲ Ϲ ϸϴ  Ͼϴ ϴϷϹ Ϲϻϴ Ͼ Ϲϻ Ͼϴ ϴϷϹ Ϲϻ , ϶ ϷϿ  ϶Ͽ  ϺϼϸϾϼϹ 

ϷϿϹ϶ ϸ ϸ , ϴ ϴ ϼ ϷϿϼ ϴ ϼ ϴ  ϵϿϴϸϴ  ϶ Ͻ ϶  ϹϾϴϹ ϼ [ϟ ϴ ϼ  Н.В., 

1983]. ϗϿϴ϶ ϴ  ϴϻϴ Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ  ϻϴϾϴ ϼ϶ϴϹ  ϼϵϿϼϻϼ ϹϿ  ϶ Ϲ Ϲϸϼ Ϲ ϴϸϼϼ 

Ϲϻ Ͼϴ ϴϷϹ Ϲϻϴ, ϸϴϿϹϹ ϴ ϼ ϴϹ  ϴ Ͻ ϸ ϿϺϼ ϹϿ Ͻ ϴ  ϶ ϼ ϼϼ ϾϹ ϷϹ ϴ ϼ 
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Ϸ ϼ  ϼ Ͼ ϴϹ , ϴϻ϶ϴ Ͻ Н.В. ϟ ϴ ϼ  ϾϴϾ ϼ ϸ ϼϽ ϴ . В ϴ ϴϿϹ Ϸ  

ϴ ϴ ϼ ϶ Ͽ ϼϼ ϴϻ  ϼ ϶ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϿϼϺϴ , ϴ ϸϴϿ ϹϽ ϹϹ 

ϴϻ϶ϼ ϼϹ Ϲ ϴ ϼ ϸϼ  ϶ ϴ ϴ϶ϿϹ ϼϼ ϷϿϹ ϼϾϴ ϼϼ. В Ϲ Ϲ ϼϹ Ϸ  Ϲ ϴ 

ϼ ϸϼ  ϷϿϴ϶  ϵ ϴϻ  Ϸϴϻ ϵ ϴϻ ϶ϴ ϼϹ (ϷϿϴ϶ ϴ  ϴϻϴ Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ ) ϼ 

ϴϾ ϼ Ϲ Ͼϼ Ͽ Ϲ ϶ ϸ ϸ Ϲ «ϼ Ϲ ϼϹ». П ϼ ϴ Ͼϴ ϴϷϹ ϹϻϹ ϻϴϾϴ ϼ϶ϴ  

Ͼϴ ϴϷϹ Ϲ ϼ ϼ ϾϼϹ ϼϻ Ϲ Ϲ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ Ϸ ϴ ϼ ϼϻϼ  ϶ Ϲ Ϸ ϼϹ 

ϼ Ͼ ϴϹ Ϲ [ϟ ϴ ϼ  Н.В., 1983]. 

 

 

Ϥϼ Ͼ 20. ϥ ϴϸϼϼ Ͽϼ ϷϹ Ϲϻϴ ϼ ϴ Ͽ ϺϹ ϼϹ ϻ  ϶Ϲ ϶ ϼ  Ϲ Ϲ- ϼ 

Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ  [НϹ Ϲ϶ ϥ.ϗ. ϼ ϸ ., 1976; ϟ ϴ ϼ  Н.В., 1983] 

 

Нϴ Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ ϴϸ  ϸ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϵ Ͽϴ ϶ Ͽ Ϲ ϴ ϸ ϵ ϴ  

ϹϷϼ ϴϿ ϴ  ϴϵ ϴ [Ϩ ϼ  ϔ.Н., 2005], ϶  ϼ ϿϹ ϼ ϸϿ  Ͼϼ  Ͽ ϺϹ ϼϽ. П  

ϵ Ͽ ϹϽ ϴ ϼ ϴ ϴϵ ϴ ϶ ϶ϴϹ  ϴ ϸϴ  ϹϸϹϿϹ ϼ  ϴ϶  ϴϺϴ ϹϿ Ͻ 
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ϵ ϼ ϶ϼ ϼ ϼ ϴ. ϦϹ  Ϲ Ϲ ϹϹ, ϸϿ  ϹϸϹϿϹ ϼ  Ϲ ϼ ϼϽ Ϲ ϼϴϿ  

Ϲ ϹϾ ϼ϶  ϴ Ϲ  ϼ Ϸϴϻ ϶ ϾϴϾ Ͻ-  Ϲ Ϲ ϶ϴϺ  ϻ ϴ  Ϲ Ͽ Ͼ  ϴϸϼ  Ͼϴ ϴϷϹ Ϲϻϴ, 

 ϼ ϼ ϼ ϴϿ Ͻ ϶Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϼ 

ϼ ϼ ϴϿ  Ϲ Ϲ  ϹϴϿϼϻϴ ϼϼ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ, ϼ Ͼ  

϶ ϻ Ϻ  ϼ ϶ϴ ϼϹ ϿϹ  Ͼ ϿϹ ϼϽ Ϲ ϼ. 

 

4.1.  ах и и а а а 

Нϴ ϹϷ ϸ ϼϽ ϸϹ  Ϲ ϶ Ϲ  ϺϹ ϶  ϴϻϿϼ  ϸ ϸ ϶ ϼ Ϲ ϸ ϶ 

ϹϸϹϿϹ ϼ  Ϲ Ϲ ϼ Ͼϴ ϴϷϹ Ϲϻϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ, 

Ͼ Ϲ ϷϿϴ϶  ϵ ϴϻ  ϶ ϶ϴ  ϴ ϼϻ Ϲ Ϲ ϼϼ ϼϻϼ Ϲ Ͼϼ  ϶ Ͻ ϶ ϸ ϼϿϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ( Ͽ , ϴϺϴ ϹϿ ϴ  ϵ , Ͼϴϻϴ ϹϿ  

ϹϿ ϿϹ ϼ , Ϲ Ϲ  Ͽ Ϲ Ϲ ϼϼ, Ϲ Ͽ ϴ Ϸ ϴ ϼ  ϼ ϸ .) ϼϿϼ ϼ ϼ Ϲ Ͼ  ϴ϶Ϲ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ( ϿϹϾ Ͽ Ͻ, ϿϹ Ϲ Ͻ ϴ϶, ϸϴ Ϲ ϼ Ͽϼϻϴ, 

Ϲ  ϸϹ Ϻϴ ϼ  ϷϿϹ ϸϴ ϶ ϾϹ ϷϹ Ϲ, ϸϹ Ϻϴ ϼϹ ϶ϿϴϷϼ ϼ ϸ .) [ϟ ϴ ϼ  Н.В., 1983; 

Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981; ϕ Ͼϴ Ϲ϶ ϔ.В. ϼ ϕ Ͼϴ Ϲ϶ В.ϔ., 2006; Peters K.E. et al., 2005]. 

ϦϴϾϺϹ ϶ ϻ Ϻ  ϹϸϹϿϹ ϼϹ Ϲ Ϲ ϼ Ϲ ϵ ϴϻ ϶ϴ ϼ ϴ ϶Ϲ Ϸ  

϶ ϴ ϶ϿϹ ϼ  ϷϹ Ͽ Ϸϼ Ϲ Ͼ Ͻ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϼ ϼϼ ϸ, ϴ ϼ Ϲ  ϹϸϹϿϹ ϼ  

ϴ Ϸ  ϼ Ͽ ϴ Ϲ Ͽϴ (ϥИϦ) [ϟ ϴ ϼ  Н.В., 1983], ϶ ϻϸϹϽ ϶ ϹϷ  ϴ ϸ . 

Нϴ ϹϷ ϸ ϼϽ ϸϹ  ϴϻ ϴϵ ϴ  ϵ Ͽ Ϲ Ͼ Ͽϼ Ϲ ϶  ϴϻϿϼ  ϾϴϿ Ϲ Ͼϼ 

Ͼϴ ϴϷϹ Ϲϻϴ ϼ Ϲ Ͽ ϶ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϴ ϸ , ϼ Ϲ ϼ  ϴ ϴϾ ϼϾϹ. Нϴϼϵ ϿϹϹ 

ϴ ϴ Ϲ  ϶  ϶ Ϲ  ϼ Ϲ Ͼ ϼ Ϲ ϼϹ  Ͼϴ ϴϷϹ Ϲϻϴ ϶Ͽ Ϲ  ϴϺϴ ϹϿ ϴ  

ϵ  ϶ϼ ϼ ϼ ϴ, ϸ Ϸ  ϼϻ ϴ Ϲ ϴϿ ϶ ϷϿ . ϗ ϴ ϼϾ Ͼ Ϲ ϶ ϶ϼ ϼ ϼ ϴ 

϶Ͽ Ϲ  Ϲ ϵϿϴϸϴ ϹϽ ϶ ϵ Ͽ ϼ ϶Ϲ ϷϿϹϽ. Иϻ Ϲ Ϲ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ 

϶ϼ ϼ ϼ ϴ ϼ  ϻϴϾ Ϲ Ͻ ϴ ϴϾ Ϲ   ϶ ϻ ϴ ϴ ϼϹ  ϷϿ ϵϼ  ϻϴϿϹϷϴ ϼ , Ϲ Ϲ ϴ , 

ϸϴ϶ϿϹ ϼ  ϼ ϶ Ϲ Ϲ ϼ ϴ ϺϸϹ ϼ  ϶ ϼ  Ͽ ϶ϼ . П  Ϲ Ϲ ϴ ϴ ϴ ϼ  ϶ ϻϸϹϽ ϶ϼ  ϼ  

ϴϾ ϶ ϼ ϸϼ  Ͽ Ϲ ϼϹ ϼ ϸ ϼ϶ϴ ϼϹ ϶ Ϲ ϹϷ  Ϲ ϼ  ϶Ϲ Ϲ ϶ϴ 

϶ϼ ϼ ϼ ϴ, ϶ ϶ ϻϼ,  Ϲ  ϶ ϻ ϴ ϴ  ϹϷ  ϼ Ϲ ϾϼϹ ϵ ϼ, ϶  ϼ ϿϹ ϼ 

ϴϺϴ ϹϿ ϴ  ϵ  [ϥ ϵϹϹ϶ϴ ϟ.И., К Ͽ ϶ϴ Н.Ϡ., 1968]. Ϣ ϴϺϴ ϹϿ ϴ  

ϵ  ϶ϼ ϼ ϼ ϴ ϶ϹϿϼ ϼ϶ϴϹ  ϶ Ϲ ϴ ϼ Ϲ Ͼ  ϸ   ϵ  ϷϿϹϽ ϸ  

ϴ ϴ ϼ ϶ ϶ϾϿ ϼ ϹϿ ,  0,30 ϸ  8,05 % ϶ ϾϹϸ ϶  ϴ ϿϹ  ϴϾ ϼ ϴϿ  

Ͼϴϻϴ ϹϿ  ϴϺϹ ϼ  Rmax ϼ ϶ϴ ϶ϴϹ  ϴϾ ϼ Ϲ Ͼϼ ϶Ϲ  ϸϼϴ ϴϻ  Ϲ ϵ ϴϻ ϶ϴ ϼ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϴϸ  ϸ, ϴ ϼ ϴ   ϸϼϴϷϹ Ϲϻϴ ϼ ϻϴϾϴ ϼ϶ϴ  

ϴ Ͼϴ ϴϷϹ Ϲϻ . ϗϿϴ϶ ϴ  ϴϻϴ Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ , ϶ Ϲ Ϲ ϼϹ Ͼ Ͻ ϼ ϸ  ϶ Ϲ 

ϵ ϼ  ϷϹ Ϲ ϴ ϼϼ ϼ ϼϷ ϴ ϼϼ Ϲ ϼ, ϼ ϸϼ  ϴ ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ 

ϵ ϼ ϶ϼ ϼ ϼ ϴ  0,50-0,60 ϸ  1,20-1,35 % [ϟ ϴ ϼ  Н.В., 1983; Ϧϼ  ϕ. ϼ ВϹϿ Ϲ 
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Ϙ., 1981; Peters K.E. et al., 2005],  Ͼ ϴ ϼ  Ͼ Ͻ ϴ ϼ ϴϹ  ϼ Ϲ ϼ϶ Ϲ 

Ϸϴϻ ϵ ϴϻ ϶ϴ ϼϹ ( ϴϵϿϼ ϴ 11). 

 

ϦϴϵϿϼ ϴ 11. ϦϹ ϼ Ϲ Ͼϴ  ϻ ϹϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ 

[Peters K.E. and Cassa M.R., 1994] 

ϥ Ϲ Ϲ  

Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ ϢВ 

Ro, % Tmax, 
o
C 

Н р л  0,20-0,60 <435 

р л    

Ϥϴ  0,60-0,65 435-445 

ПϼϾ 0,65-0,90 445-450 

П ϻϸ  0,90-1,35 450-470 

Св рх р л  >1,35 >470 

 

Шϼ ϾϼϽ ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ, 

϶ϴ ϶ϴ ϼϽ ϶ Ϲ ϴ  Ϲ Ϲ- ϼ Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ , ϻ϶ Ͽ Ϲ  ϼ Ͽ ϻ ϶ϴ   

Ͼϴϻϴ ϹϿ  ϶ Ͼϴ Ϲ ϶Ϲ ϼ϶Ϲ ϴϿ Ͻ Ϲ  Ϲ Ϲ ϴ -϶ Ϲ Ϲ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϴ 

ϴϸ Ϲ ϸ . Ϣϸ ϴϾ  ϹϸϹϿϹ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ, ϾϴϾ ϼ 

Ͽ ϵ Ͻ ϸ Ϸ Ͻ Ϲ ϸ, Ϲ Ͽϼ Ϲ  Ϲϸ ϴ Ͼ ϶, ϷϿϴ϶ ϼ ϼϻ Ͼ  ϶Ͽ  Ϲ Ϲ  

Ͼϼ ϿϹ ϼ ϼϿϼ ϶ ϴ ϶ϿϹ ϼ ϴ Ϲ ϴϿ ϶ Ϸ  ϶ϼ ϼ ϼ ϴ, ϴ Ϲ ϼϹ ϼ ϵ  

ϵ ϴϻ ϶, Ϲ ϴ϶ϼϿ ϴ  ϼϸϹ ϼ ϼϾϴ ϼ  Ϻ  ϴ Ϲ ϴϿ ϶ ϼ ϹϾϴ Ϲ ϶Ϲ ϴ  

ϵ ϸϷ ϶Ͼϴ  ϼ Ͽϼ ϶Ͼϴ ϴ Ͽϼ ϶ [ϥϴ ϵϹϹ϶ϴ ϟ.И., 1968; Sykes R., 2004; Peters K.E. 

et al., 2005; Wilkins R.W.T. and George S.C., 2002]. В Ϲ ϼ ϴϾ  ϻϴ ϴ  Ͼϴϻ ϶ϴ  

϶ ϼ ϼ ϼ ϴ ϼ ϴϻϿϼ ϼ  Ͽ ϴϹ  ϻ ϴ Ϲ ϼϽ ϴϺϴ ϹϿ Ͻ ϵ ϼ 

϶ϼ ϼ ϼ ϴ ϸϿ  ϸ ϼ  ϼ Ϲ  ϺϹ ϵ ϴϻ ϶ ϶ ϴϻ  Ͽϴϵ ϴ ϼ  ϼ ϴϻ ϼ Ϲ ϴ ϴ ϼ 

[Dembicki G.Jr., 1984] ϼ ϻϴ ϸ  ϼ Ͽ ϻ ϶ϴ ϼϹ Ϸ  ϴ ϴ Ϲ ϴ ϶ ϻϾϼ  ϸϼϴ ϴϻ ϴ  

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. 

П ϸ ϵ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ, ϼ Ͼ Ϲ ϼ Ϲ Ϲ ϼϹ ϶ Ͼϴ Ϲ ϶Ϲ 

Ͼ ϼ Ϲ ϼ  Ͼϴ ϴϷϹ Ϲϻϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϴϾϺϹ ϼ Ϲ  ϼ Ͽϼ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ . 

Tmax, Ͽ ϴϹ Ͻ ϶ Ϲϻ Ͽ ϴ Ϲ Rock-Eval ϼ Ͽϼϻϴ ϺϹ  ϼ Ͽ ϻ ϶ϴ  ϸϿ  Ϲ Ͼϼ 

Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϴϸ  ϸ [Espitalie J. et al., 

1985a, 1985b, 1986; Peters K.E. 1986]. 

Иϻ Ϲ Ϲ ϼϹ ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϸϴ , ϷϿϴ϶  ϵ ϴϻ  Tmax, ϴ ϸ   

ϴϺϴ ϹϿ Ͻ ϵ  ϶ϼ ϼ ϼ ϴ ϶ϴ ϶ϴϹ  ϴϾ ϼ Ϲ Ͼϼ ϶Ϲ  ϸϼϴ ϴϻ  

Ͼϴ ϴϷϹ Ϲϻϴ, ϴ ϼ ϴ   ϴ ϹϷ  Ͼϴ ϴϷϹ Ϲϻϴ ϼ ϻϴϾϴ ϼ϶ϴ  ϴ Ͼϴ ϴϷϹ Ϲϻ  [Lafargue E. Et al., 

1998; Behar F. et al., 2001; Bostick N.H., 1994]. ϦϴϾ Ͻ ϼ ϾϼϽ ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  Tmax 

ϵ Ͽ ϶ϿϹ  Ϲ ϼ Ϲ Ͼϼ ϼ ϵϹ ϼ ϶ Ϲ Ϲ  ϴϵ ϼ  ϴ ϼϼ Rock-Eval, 
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Ͼ Ϲ ϻ϶ Ͽ  ϶ ϸϼ  ϼ Ͽϼϻ ϼ Ϲ Ϲ ϴ ϴ  ϸ  800 ϥ, Ϸϸϴ ϾϴϾ ϵ ϿϹϹ 

ϴ ϼϹ ϼϵ  ϵ Ͽϼ Ϸ ϴ ϼ Ϲ  ϴϾ ϼ ϴϿ Ͻ Ϲ Ϲ ϴ Ͻ ϼ Ͽϼϻϴ ϶ 650 ϥ. 

П ϼ ϻ ϴ Ϲ ϼ  Tmax Ϲ ϹϹ 435 ϥ ( ϴϵϿϼ ϴ 11), ϶Ϲ ϶Ϲ , Ϸϴ ϼ Ϲ Ͼ Ϲ 

϶Ϲ Ϲ ϶  ϶Ͽ Ϲ  Ϲ ϼ Ϲ Ͼϼ Ϲ ϻ ϹϿ , Ͼ Ϲ Ϲ ϷϹ Ϲ ϼ ϶ϴϿ  ϻ ϴ ϼ ϹϿ  

Ͼ Ͽϼ Ϲ ϶ Ϲ ϼ ϼ Ϸϴϻϴ. Tmax ϵ ϿϹϹ Ϲ  470 ϥ ϶Ϲ ϶ Ϲ  ϴ ϴϿ  ϴϻ  

Ϸϴϻ ϵ ϴϻ ϶ϴ ϼ . ϧ ϶Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϻ  ϹϸϹϿ  ϼϻ ϸϼϴϷ ϴ  HI-OI ϼ 

HI-Tmax ϶ Ͽ ϴϹ Ϲ Ͽϼ ϼϻ϶Ϲ Ϲ  ϼ  ϾϹ ϷϹ ϴ. 

Ϙϴ Ϲ Rock-Eval ϼ Ͽϼϻϴ ϼ Ͼ  ϼ Ͽ ϻ  ϸϿ  ϼϻ Ϲ ϼ  ϴϸ  ϸ, 

ϸ ϴϾ  ϼ Ͽ ϻ ϶ϴ ϼϹ ϼ  ϶ Ͼϴ Ϲ ϶Ϲ Ͼϴϻϴ ϹϿϹϽ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϴ  ϺϹ   

ϹϸϹϿϹ ϼ ϸ ϼ, ϷϿϴ϶  ϼϻ Ͼ  ϶Ͽ Ϲ  ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

В Ͽ ϴϹ ϴ ϼϴϿ  Ͽ , ϾϴϾ Ͻ ϶Ͽ Ϲ  ϵϴϺϹ ϶ Ͼϴ  ϶ϼ ϴ, ϴϾϼ  ϵϿϹ  Ϲ 

϶ ϻ ϼϾϴϹ  [Goncharov I.V. et al., 2005c], ϼ Ͽϼ ϼ Ϲ ϾϼϹ ϴ ϴ Ϲ  Ͽϼ  Ͼ ϹϿϼ  

 ϿϹϾ Ͽ ϼ ϴ ϴ Ϲ ϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. 

Нϴ ϸ   ϾϿϴ ϼ Ϲ Ͼϼ ϼ Ͼ ϼ Ϲ ϼ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϶ ϿϹϸ ϹϹ ϶ Ϲ  ϶ Ϲ 

ϴ Ϲ ϸϹϿ Ϲ  ϶ ϼ ϴ ϼϹ Ϲ ϼ  ϸϹ Ϻϴ ϼ  ϶Ϲ Ϲ ϶ ϶ Ͼ ϴϾ ϴ  ϼϻ ϸ. Ϣ Ϲ  

϶ϴϺ  Ϲ  ϼ Ͽ ϻ ϶ϴ ϼ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϶Ͽ Ϲ  ϼ  ϼ Ϲ Ϲ ϼϹ ϼ 

ϼϻ Ϲ ϼϼ ϼ ϼϼ ϼ ϶ϴ ϼ  Ϲ  ϻϴϿϹϺϹϽ [ϗ ϴ ϶ И.В. ϼ ϸ ., 2005ϵ; 

Goncharov I.V. et al., 2005b; Goncharov I.V. et al., 2007b; Goncharov I.V. et al., 2007c] ϼ 

Ͼ ϹϿ ϼϼ Ϲ - Ϲ Ϲ ϴ Ϲ ϼ Ͼϴ  ϸϴ,  ϴϾϺϹ ϸϴϹ  ϶ ϻ Ϻ  ϹϸϹϿ  ϴ 

ϾϴϾ Ͻ ϴϸϼϼ Ϲ ϹϷϹ Ϲ ϴ ϼϼ ϼ ϸϼϿ  ϵ ϴϻ ϶ϴ ϼϹ Ϲ Ͻ ϻϴϿϹϺϼ, Ͼ Ͽ Ͼ  

Ϲ϶ ϻ Ϻ  ϻϴ Ϲ ϼ  ϴϺϴ ϹϿ  ϵ  ϶ϼ ϼ ϼ ϴ, Tmax ϼ ϷϼϹ ϸ ϷϼϹ 

Ͼ ϼ Ϲ ϼϼ Ͼϴ ϴϷϹ Ϲϻϴ  Ϲ ϼ. Ϣϸ ϴϾ  ϼ  ϼ Ͽ ϻ ϶ϴ ϼϹ, ϾϴϾ ϼ Ͽ ϵ Ϸ  ϸ Ϸ Ϸ  ϴ ϴ Ϲ ϴ 

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ( ϴϺϴ ϹϿ ϴ  ϵ  ϶ϼ ϼ ϼ ϴ, ϼ Ͽϼ ϼ Ϲ ϾϼϹ ϸϴ Ϲ ϼ 

ϸ .),  ϺϹ   ϹϾ ϼ ϸ ϼ, ϷϿϴ϶ ϼ ϼϻ Ͼ  ϶Ͽ  ϼ  

ϼ ϸ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϴ ϼϴϿ Ϲ ϵϹ ϼ ϴϸϾ ϴϾ ϿϹ ϼ . 

П ϶ϹϸϹ ϼϹ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϶ Ϲ Ϲ ϼϹ Ϲ ϼ Ϲ Ͼ Ͻ ϼ ϼϼ ϸϿ  ϴϻ  ϼ ϶ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϴ  Ͼϴϻ ϶ϴϹ  ϴϻϿϼ .  

НϹ ϶Ͽ Ϲ  ϼ ϾϿ Ϲ ϼϹ , Ͼ Ϸϸϴ ϶ Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  Ͼ ϼ Ϲ ϼ  Ϲ Ͼϼ Ϲ Ϲ ϼ 

Ϲ ϼ Ϲ Ͼ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϴ ϸ , ϶ ϴ ϼ ϴ ϷϿϼ, ϶Ͽ Ϲ  ϶ Ͼ  

ϴ ϴ Ϲ ϶. В Н ϶ Ͻ ϛϹϿϴ ϸϼϼ ϴϻ ϴϵ ϴ ϴ ϼ Ϲ  ϼ Ϲ Ϲ  ϾϴϿϴ ϷϿϹ ϼϾϴ ϼϼ 

(Rank (Sr)), ϶ϴ ϴ  ϴ ϿϹ Ϲ  ϴ϶Ϲ, ϴ ϴϾϺϹ ϶ ϸϹ ϿϹ ϼ  Ͼ Ϲ ϶ ϼ 

Ϲ Ͽ Ϲ Ϸ ϴ ϼ  ϷϿ  [Suggate R.P., 2000]. ϧ ϶Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ ϻϸϹ  ϹϸϹϿ Ϲ  Ͽ Ͼ  

ϴ ϶Ϲ Ϲ Ͼ Ͽ Ͼϼ  ϴ ϴ Ϲ ϶, Ͼ Ϲ Ϸϴ  Ϲ  ϶Ͽϼ ϼϹ ϼ ϴ ϷϿ  ϼ 

ϴ ϼϴϿ Ϲ ϵϹ ϼ ϹϷ  ϴϾ ϿϹ ϼ . 
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4.2. а р и и ия ава и в в л   р  р ич  

р л и 

В ϹϿ  ϼϻϵϹϺϴ ϼ  ϼϵ Ͼ ϶ ϼ Ϲ Ϲ ϴ ϼϼ Ϲϻ Ͽ ϴ ϶, ϼ  ϼ Ͽ ϻ ϶ϴ  

ϴϻϿϼ Ϲ ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϶ ϶ Ͼ ϼ, ϴϾ ϾϴϾ Ͽ ϵ Ͻ ϼϻ ϴ ϴ Ϲ ϶ 

϶ Ͻ ϼϿϼ ϼ Ͻ Ϲ Ϲ ϼ ϸ϶Ϲ ϺϹ  ϶Ͽϼ ϼ  ϾϴϾϼ  Ͽϼϵ  ϴϾ ϶. П  ϾϴϺϸ Ͻ 

ϴ ϴ Ϲ  ϸϿ  Ͼ Ͼ Ϲ Ͻ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼ Ͻ ϸ  ϼ ϶ Ͽ ϵ  Ϲ ϹϷϴϻ  

ϵϴ ϹϽ Ϲ Ϲϵ Ϲ  ϶Ϲ Ͼϼ ϼϿϼ ϾϴϿϼϵ ϶Ͼϼ ϼ ϹϿ  ϸ Ϸϼ  ϴ ϴ Ϲ ϶. Ϣϵ  ϶ 

Ͼϴ Ϲ ϶Ϲ ϶ Ϸ  ϴ ϴ Ϲ ϴ, ϼ ϹϿ  Ͼ Ϸ  ϶ ϸ  ϾϴϿϼϵ ϶Ͼ , ϼ Ͽ ϻ  

ϴϺϴ ϹϿ  ϵ  ϶ϼ ϼ ϼ ϴ. В ϴ Ͼϴ  Ͻ ϴϵ  ϶ Ͼϴ Ϲ ϶Ϲ ϵϴϻ ϶ Ϸ  

ϴ ϴ Ϲ ϴ ϼ Ͽ ϻ ϶ϴϿ  ϿϹϾ Ͽ Ͻ ϴ ϴ Ϲ , ϶ϴ Ͻ ϴ Ϲ ϼϼ ϸϹ Ϻϴ ϼ  

Ϲ ϼϿ  ϼϻ Ϲ ϶ ϸϼϵϹ ϻ ϼ Ϲ ϴ (4ϠϘϕϦ/1ϠϘϕϦ) ϸϿ  Ͼ ϴϾ ϶ ϼϻ ϸ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . ϱ  ϴ ϴ Ϲ  ϾϴϻϴϿ  Ϲ   ϼ  ϻϴ ϹϾ Ϲ ϸ ϶ϴϿ Ϲϵ  

϶ Ͼϴ Ϲ ϶Ϲ Ͼϴϻϴ ϹϿ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϶ 

ϴ ϼ ϸϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 

ϘϿ  Ϲ Ͼϼ ϹϾ ϼ϶ ϼ ϼ ϸ϶Ϲ ϺϹ ϼ ϶Ͽϼ ϼ  ϹϾϴ ϴϷϹ Ϲ ϼ Ϲ Ͼϼ  

ϴϾ ϶ ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵ Ͽϼ 

ϵ ϴ  ϵ ϴϻ  ϷϿϹϽ ϼϻ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ , ϸ ϼϿϴ ϹϽ ϵϴϺϹ ϶ Ͼ . Ϥϴϻ ϼ ϴ ϶ 

ϷϿ ϵϼ ϴ  ϻϴϿϹϷϴ ϼ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϼ ϵ ϴ ϼ ϷϿ ϼ ϹϸϾ  ϴ϶Ͽ Ϲ  ϵ ϿϹϹ 50 

Ϲ ϶,  ϶Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ ϹϺϸ  ϼ ϼ Ϲ ϸ ϿϺϹ  Ϲ ϶Ϲ  Ͽϼ ϴ ,  

ϷϿ  ϵ  ϴϻϼ  ϴ ϻ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶. 

В ϵ  Ϲ ϼ  4ϠϘϕϦ/1ϠϘϕϦ Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϶ 

Ͼϴ Ϲ ϶Ϲ ϵϴϻ ϶ Ϸ  ϴ ϴ Ϲ ϴ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  ϵ ϴϻ ϶ ϷϿϹϽ ϵ Ͽ ϸϹϿϴ   

Ϲ Ͼ Ͽ Ͼϼ  ϶Ϲ  ϼ ϼ ϴ : 

- ϶ ϴ Ͼϴ  Ͻ ϴϵ  Ͼ Ͽϼ Ϲ ϶  ϻϴ Ϲ ϶ 4ϠϘϕϦ/1ϠϘϕϦ ϸϹϿϴ  ϸϿ  

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϻ ϴ ϼ ϹϿ  Ϲ϶ ϸϼ  Ͼ Ͽϼ Ϲ ϶  ϸϹϿϴ  ϻϴ Ϲ ϶  

ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϷϿϹϽ; 

-  ϸϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ   ϴ  Ϲ  ϼ ϴ ϴϿϼϻ ϶ ϴ 

ϼϵ Ϲ Rock-Eval – Ϸ  ϻϴ Ϲ ϴ ϴ Ϸ  ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ,  

Ϲ  Ϲ Ͼϴ  ϼϻ Ϲ Ϲ ϼ  Ͼϴ ϴϷϹ Ϲϻϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ; 

- ϴϺϴ ϹϿ ϴ  ϵ  ϶ϼ ϼ ϼ ϴ ϼ ϿϹϸ Ϲ  ϷϿϹϽ ϴ ϸϼ  ϶ ϸ ϴ  

ϻϾ  ϸϼϴ ϴϻ Ϲ (0,50-0,87 %), ϴ  ϹϸϹϿϹ ϼ  Ro ϻϴ϶ϼ ϼ   ϺϹ ϶ϴ 

ϴϾ ϶, ϵϿϹ  ϹϸϹϿϹ ϼ  ϼ ϼ Ͽ ϻ ϶ϴ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ 

ϵ ϺϸϹ  ϶ Ϲ; 

- ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϴ 4ϠϘϕϦ/1ϠϘϕϦ ϸϿ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  – Ϲ  

ϼ ϾϼϽ, Ro ϸϿ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼϻ Ϲ Ϲ   0,50 ϸ  0,83 % ϼ 

 71



ϼϻ Ϲ Ϲ  ϶ ϹϷ  Ͽϼ  ϶ 1,7 ϴϻϴ, ϶  ϶ Ϲ  ϾϴϾ 4ϠϘϕϦ/1ϠϘϕϦ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϼϻ 

ϼ  ϺϹ Ͼ϶ϴϺϼ  ϼϻ Ϲ Ϲ   0,50 ϸ  3,5 (϶ 7 ϴϻ) [ϗ ϴ ϶ И.В. ϼ ϸ ., 2004ϴ, 2004Ϸ; 

Goncharov I.V. et al., 2005c]; 

- ϵϴϺϹ ϶ Ͼϴ  ϶ϼ ϴ ϶ Ϲ Ϲ  ϴ ϴ Ϲ ϴ ϴ ϼϻ ϴϹ Ͻ Ϲ ϼ ϼϼ. ϙϹ 

ϼ ϶ϴ ϼϹ ϶ Ϲ Ϲ ϼϹ Ϲ ϼ ϸϴ ϴϸϾ ϴϾ ϿϹ ϼ  ϼ ϸϼϿ  ϼϵϿϼϻϼ ϹϿ  ϶ ϸ ϼ  

ϼ Ϲ  ϺϹ ϴ ϼϴϿ  Ͽ ϶ϼ ,  4ϠϘϕϦ/1ϠϘϕϦ ϴ ϴϾ Ϲ ϼϻ Ϲ  ϶  

ϻ ϴ Ϲ ϼϼ  ϴϻ Ϲϻ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . П  Ϲϻ Ͽ ϴ ϴ  ϴ ϴ -

ϹϾ Ϲ ϼ Ϲ Ͼϼ  ϴ ϴϿϼϻ ϶ Ͼ ϴϾ ϶ ϼϻ ϸ ϼ ϹϿ Ϲ ϴ ϸϴ Ϲ ϾϿ Ϲ ϼϹ 

 Ϲϸ ϹϷ  ϻ ϴ Ϲ ϼ   ϴϻ Ϲϻ  ϶ϼ  ϶Ͽ Ϲ  ϴϼ Ϲ ϼ  Ϲϸϼ ϸ Ϸϼ  ϿϹϾ Ͽ  

Ͼϴϻϴ ϹϿϹϽ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϾϴϾ ϼ ϼϻϾ , ϴϾ ϼ ϼ ϵ ϿϹϹ 

϶ Ͼϼ  ϶  ϻ ϹϿ ϼ ( ϼ Ͼ 21). П  ϸ ϴ  Ϲ Ͼ Ͽ Ͼ  ϵ ϴϻ ϶ ϸ , 

ϵ  ϶ ϶ Ͼ Ͻ Ϲ Ϲ  ϹϸϹϿϼ  Ϲ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ; 

- 4ϠϘϕϦ/1ϠϘϕϦ  Ͼ ϹϿϼ Ϲ   ϸ Ϸϼ ϼ ϿϹϾ Ͽ ϼ ϴ ϴ Ϲ ϴ ϼ 

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ( ϼ Ͼ 22), Ϲϸϼ Ͼ  ϼϻ Ϲ ϼϸ Ͻ 

Ͼ ϼ ϼϹ  (Ki), Ts/(Ts+Tm), TA(I)/TA(I+II), ϴ ϴϾϺϹ Ϲϻ Ͽ ϴ ϴ ϼ ϼ Ͽϼϻϴ (Tmax, 

϶ ϸ ϸ Ͻ ϼ ϸϹϾ , Ϲ Ϲ  ϹϴϿϼϻϴ ϼϼ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ). ϦϴϾ ϾϴϾ 

ϹϴϿϼϻϴ ϼ  Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϴ  ϻϴ϶ϼ ϼ   

Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ϸ  ϶ ϻϸϹϽ ϶ϼ ,  Ϻ  ϵ  ϶ Ͽ Ϲ ϶Ϲ Ϲ ,  ϴ ϴ Ϲ  

4ϠϘϕϦ/1ϠϘϕϦ ϶ ϸ ϴ Ͻ Ϲ Ϲ  ϴϺϴϹ  Ͼϴ ϴϷϹ Ϲϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϶ 

 ϼ ϿϹ ϼ ϸ Ϸϼ  ϶Ϲ Ϲ Ͼϼ  ϸ, Ϲϻ ϴ ϼ ϹϿ  ϸϴϿϹ   ϷϿ ϵϼ Ϲ. 
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Ϥϼ Ͼ 21. Иϻ Ϲ Ϲ ϼϹ ϹϾ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ  ϴϻ Ϲϻ  

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϶ Ͼ϶ϴϺϼ Ϲ 3 ПϹϿ Ϸϼ Ͼ Ͻ Ͽ ϴϸϼ ( ϼϻϾϴ  Ϲ ϼ Ϲ Ͼϴ  ϻ ϹϿ  

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ ) ϼ Ͼ϶ϴϺϼ Ϲ 346 ϲϺ -ЧϹ Ϲ ϴ Ͼ Ͻ Ͽ ϴϸϼ ( Ϲϸ ϼϽ ϶Ϲ  

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ ), 

%100
X

/n)X(X
_Ϣ

ragne.

2

av.i ×−∑=к н нин и н , ϷϸϹ Xi – ϻ ϴ Ϲ ϼϹ ϴ ϴ Ϲ ϴ; 

Xrange – ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϴ ϸϿ  ϶ ϹϽ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ; 

n – Ͼ Ͽϼ Ϲ ϶  ϻ ϴ Ϲ ϼϽ. 
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Ϥϼ Ͼ 22. Вϻϴϼ ϶ ϻ  Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ Ϸ  Ϲ ϼ  ϼ Rock-Eval 

ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϼ ϴϺϴ ϹϿ Ͻ ϵ  

϶ϼ ϼ ϼ ϴ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ . 

 

4.2.1. ра а л ая  ви ри и а 

Ϣ ϹϸϹϿϹ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϶ ϸϼϿ  ϸϿ  30 ϵ ϴϻ ϶ 

ϷϿϹϽ ϶ ϸ϶  Ͽϴϵ ϴ ϼ  (ИНϗϗ ϥϢ ϤϔН, Ϸ.Н ϶ ϼϵϼ Ͼ ϼ ИϗϤϗИ, Ϸ.Ϡ Ͼ϶ϴ), 

ϹϾ Ϲ ϻϴ Ϲ  ϸ ϵϿϼ ϶ϴϿϼ  ϶ ϸ϶  Ͽϴϵ ϴ ϼ . ϤϹϻ Ͽ ϴ  Ϲϸ ϴ϶ϿϹ  ϶ 

ϴϵϿϼ Ϲ 12. В ϴϵϿϼ Ϲ ϸϿ  ϹϾ  ϷϿϹϽ ϴϾϺϹ Ϲϸ ϴ϶ϿϹ  ϻ ϴ Ϲ ϼ  Ro 

ϴ ϼ ϴ Ϲ ϼ ϼ 1D ϸϹϿϼ ϶ϴ ϼ  ϼ ϼϼ ϴϸϾ ϴϾ ϿϹ ϼ  ϼ Ϲ ϼ Ϲ Ͼ Ͻ 

ϼ ϼϼ ϹϾ  Ͼ϶ϴϺϼ . Ϡ ϸϹϿϼ ϶ϴ ϼϹ ϶ ϸϼϿ    Ϸ ϴ Ϸ  

Ͼ ϿϹϾ ϴ Genex ϼ  Beicip Franlab (Ϩ ϴ ϼ ). 

Ϥϴ ϹϹ ϵ Ͽ  Ϲ Ϲ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2004Ϸ],  ϴϵϿ ϸϴϹ  Ͽϴϵϴ  

϶ϻϴϼ ϶ ϻ  ϹϺϸ  ϴϺϴ ϹϿ Ͻ ϵ  ϶ϼ ϼ ϼ ϴ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼ 

ϿϹϾ Ͽ ϼ ϴ ϴ Ϲ ϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ( ϼ Ͼ 22). 

Ϣϸ ϴϾ  ϼ ϼ ϴ ϴϾ Ϸ  Ϲ ϷϿϴ ϼ  ϵ Ͽϴ Ϲ Ͼ Ͽ Ͼ  Ϲ ϴ. ϤϴϻϿϼ ϼϹ ϶ ϷϿ ϵϼ ϴ  
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ϻϴϿϹϷϴ ϼ  ϹϺϸ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ͻ ϼϻ Ϲ ϼ ϷϿ ϼ Ϲ Ϲ϶ ϴϹ  50 Ϲ ϶, 

 ϴϻ ϼ ϴ Ϲ Ϲ ϴ -϶ Ϲ Ϲ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϴ ϼ ϸ  ϸ ϿϺ ϴ ϵ  Ϲ 

ϻ ϴ ϼ ϹϿ Ͻ, ϵ  ϴϻϼ  ϴ Ͼϴϻϴ ϹϿ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. 

Иϻ Ϲ Ϲ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϷϿϹϽ ϼ ϸϼ  ϶ Ϲϻ Ͽ ϴ Ϲ 

Ͽ Ϻ Ϸ  Ͼ ϿϹϾ ϴ Ϲ ϶ ϼ ϶ Ϲ ϶Ͽϼ ϼϹ ϴ Ͼϴϻϴ ϹϿ  ϴϺϹ ϼ  ϺϹ  ϵ  

ϸ϶Ϲ ϺϹ  « Ϲϸ ϼϹϽ» ϵ ϴϻ ϴ. В ϻ ϴ ϼ ϹϿ Ͻ Ϲ Ϲ  ϶Ͽϼ ϼϹ ϶Ͽ Ϲ  ϴ 

ϼϻϾϼ  Ϸ ϴϸϴ ϼ  Ͼϴ ϴϷϹ Ϲϻϴ, ϴ ϼ ϶ Ͼϼ   ϼ϶ϹϿϼ Ϲ . Ϣ ϴϺϴ ϹϿ ϴ  

ϵ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼϻ Ϲ Ϲ  ϶ ϸ ϴ  ϻϾ  

ϸϼϴ ϴϻ Ϲ  0,55 ϸ  0,88 %,  Ϲϸ ϴ϶Ͽ Ϲ  ϵ Ͻ ϶ ϹϷ  Ͽϼ  Ͽ Ͼ  Ϲ ϶  Ͽ ϶ϼ  

ϷϿϴ϶ Ͻ ϴϻ  Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ ,  ϶ ϻ Ϻ  ϼ ϶Ͽϼ Ͽ  ϴ ϴϾ Ͻ «ϾϴϺ ϼϽ » ϴϻϵ  

ϻ ϴ Ϲ ϼϽ. ϙ Ͽϼ ϵ  Ϲϸϼ ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼ ϹϿϼ  ϵ ϴϻ   

ϵ ϿϹϹ ϶ Ͼϼ  Ro,  ϶ ϻ Ϻ  Ͼ ϹϿ ϼ  Ro ϶ϼ ϼ ϼ ϴ ϷϿϹϽ ϼ 4ϠϘϕϦ/1ϠϘϕϦ ϵ Ͽϴ 

ϵ ϿϹϹ Ϲ Ͼ Ͻ. 

 

 



ϦϴϵϿϼ ϴ 12. ϤϹϻ Ͽ ϴ  ϹϸϹϿϹ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϸϿ  ϷϿϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

л ща , 

р и  
С в.№ 

л и а, 
 

В ра Ro, % 

И И И
Ro, % И Н  

С  АН 
Rc, % Кра  и а и  ля 

ϔ ϼ Ͼϴ  54 2925,10 J1-2 - 0,74 - - 

ϕ Ͼ ϶ϴ  1 2569,85 J3 0,56 - 0,66 

ϧϷ Ͽ  – ϸ ϴϾϿϴ ϼ . НϴϵϿ ϸϴ  

ϼϾ Ͼ Ϲ  Ϸ  ϶ϼ ϼ ϼ ϴ (Ͼ ϿϿϼ ϼ , 

Ϲ ϼ϶ϼ ϼ ϼ ) ϼ ϻϼ ϼ ϴ ( ϻϼ ϼ , 

Ϲ ϼ ϻϼ ϼ ) В Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ 
ϴϵϿ ϸϴ  ϶ϾϿ Ϲ ϼ  Ͽϼ ϼ ϼ ϴ 

(Ͼ ϼ ϼ ϴ, ϼ ϼ ϴ). Ϫ϶Ϲ    ϶Ϲ Ͽ -

ϺϹϿ Ϸ  ϸ  Ͼ ϼ Ϲ϶ Ϸ . 

ϕ Ͼ ϶ϴ  1 2570,40 J3 0,62 - 0,66 

ϧϷ Ͽ  – ϻϼ  ( ϻϼ ϼ , Ϲ ϼ ϻϼ ϼ ). ϟϼ ϻ  

϶ϼ ϼ ϼ ϴ (Ͼ ϿϿϼ ϼ ϴ, Ϲ ϼ϶ϼ ϼ ϼ ϴ) 
϶ Ϲ ϴ  ϹϸϾ  Ϲ ϹϹ 10%. В 

Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ ϴϵϿ ϸϴ  Ϲϸϼ ϼ Ϲ 
϶ϾϿ Ϲ ϼ  Ͽϼ ϼ ϼ ϴ ϼ Ϲ Ϲ ϶ ϸϹϿϹ ϼ  

Ͼ ϸϴ ϼ ϼ ϴ Ͼ -ϺϹϿ Ϸ  ϶Ϲ ϴ. 

ϕ Ͼ ϶ϴ  1 2571,20 J3 0,60 - 0,66 

ϧϷ Ͽ  – ϶ϼ ϼ  (Ͼ ϿϿϼ ϼ )  ϼ Ͻ Ͼ Ͻ, 

 ϴϻϿϼ Ϸ  ϸϼϴ Ϲ ϴ  1 ϸ  20 Ͼ . 

НϴϵϿ ϸϴ  ϸϼ Ϲ ϵ ϿϹϹ ϼϻ Ϲ Ϲ Ϲ 
ϴ Ͼϼ – ϻϼ ϼϻϼ ϶ϴ Ϲ. В 

Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ ϴϵϿ ϸϴ  Ͼ -

ϺϹϿ Ϲ ϶ ϸϹϿϹ ϼ  Ͼ ϸϴ ϼ ϼ ϴ ϶ ϶ϼϸϹ ϶ϾϿ Ϲ ϼϽ 

Ϲ ϴ϶ϼϿ Ͻ . 

ϕ Ͼ ϶ϴ  1 2572,55 J3 0,65 - 0,66 

ϧϷ Ͽ  ϾϿϴ ϸ ϼ  Ͽ ϺϹ  ϶ ϶  ϻϼ ϼ  

ϼ Ϲ ϼ ϻϼ ϼ . Вϼ ϼ ϼ ϴ Ϲ  ϴϿ  Ͼ Ͽ  

5% (Ͼ ϿϿϼ ϼ , ϹϿϿϼ ϼ  ϼ Ϲ ϼ϶ϼ ϼ ϼ ). В 

ϵ ϴϻ Ϲ ϴϵϿ ϸϴ  Ͼ Ϲ ϸ  50 Ͼ  

϶ϾϿ Ϲ ϼ  Ͽ ϼϸ ϶. В Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ 
ϴϵϿ ϸϴ  ϹϸϾϼϹ ϶ϾϿ Ϲ ϼ  ϼϾ  ϺϹϿ -

Ͼ ϼ Ϲ϶ Ϸ  ϶Ϲ ϴ ϼ ϵ ϶Ͼϼ Ͼ ϼϾ Ͽ. 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  12. 

л ща , 

р и  
С в.№ 

л и а, 
 

В ра Ro, % 

И И И
Ro, % И Н  

С  АН 
Rc, % Кра  и а и  ля 

ϕ Ͽ ϴ  2 2480,20 J3 0,76 - 0,54 - 

ϕ Ͽ ϴ  4 2493,30 J3 - 0,76 0,54 - 

В Ͼ Ϲ Ϲ Ͼϴ  1 2749,50 J3 - 0,83 0,87 - 

ϗϹ ϴ ϼ ϶ Ͼϴ  200 2638,00 J3 - 0,71 0,54 - 

ϗϹ ϴ ϼ ϶ Ͼϴ  12 2821,20 J1-2 - 0,78 - - 

ϗ ϸϹϹ϶ Ͼϴ  1 2980,80 J1-2 - 0,87 - - 

К ϸϴϾ ϶ Ͼϴ  33 2163,90 J3 0,58 - 0,83 

ϧϷ Ͽ  –   ϾϿϴ ϼ ,  ϸϹ Ϻϼ  ϶ϼ ϼ ϼ  ϼ Ͼ ϿϿϼ ϼ  

ϴϾ ϼ Ϲ Ͼϼ ϶ ϴ϶  Ͼ Ͽϼ Ϲ ϶Ϲ. В 

Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ Ͽϼ ϼ ϼ  ( ϼ ϼ , 

Ͼ ϼ ϼ ) – Ͼ ϴ Ϲ  ϶ Ͼ ϼ Ϲ϶ Ͻ, ϺϹϿ -

Ͼ ϼ Ϲ϶ Ͻ ϼ ϺϹϿ Ͻ ϶Ϲ . В  ϷϹϿϹ ϼ ϼ ϶ϴ ϴ  

ϴ ϴ ϻϴ ϼ ϾϿ Ϲ ϼϹ  Ϲϸϼ ϼ  Ͽ Ϲ϶ 
Ͼ ϴ Ϲ ϴ ϶ Ϲ  Ͼ ϼ Ϲ϶ Ͻ ϶Ϲ . ч  

а  ви ри и  и  л  и  

ра а л  . 

К ϿϷϼ Ͼϴ  141 2661,10 J3 0,53 0,67 0,52 - 

К ϿϷϼ Ͼϴ  141 2799,00 J1-2 0,56 0,73 - - 

К ϿϷϼ Ͼϴ  141 3007,50 J1-2 0,63 0,83 - - 

НϴϿϼ  3 3407,60 J1-2 0,74 - - 

ϧϷ Ͽ  – ϾϿϴ ϼ .  Вϼ ϼ ϼ  ϴ϶Ͽ Ϲ  Ͼ Ͽ  80% 

( ϹϿϿϼ ϼ ,  Ͼ ϿϿϼ ϼ ), ли и и  – л  18%. В 

ϵ ϴϻ Ϲ ϴϵϿ ϸϴ  Ͼ Ϲ ϼ Ϲ ϴϿ Ϲ 
϶ϾϿ Ϲ ϼ . В Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ  

϶ϼϸϹ  Ͼ  ϺϹϿ Ͻ Ͼ ϸϴ ϼ ϼ  ϼ Ͼ ϼ ϼ  

Ͼ ϼ Ϲ϶ Ϸ  ϶Ϲ ϴ. 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  12. 

л ща , 

р и  
С в.№ 

л и а, 
 

В ра Ro, % 

И И И
Ro, % И Н  

С  АН 
Rc, % Кра  и а и  ля 

Ϣ ϴ ϼ Ͼϴ  450 2508,00 J3 - 0,55 0,58 - 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3042,00 J1-2 - 0,80 - - 

ϥϹ϶Ϲ -ϟ Ϸϼ Ͼϴ  189 2363,00 J3 - 0,62 0,56 - 

ϥ Ͽ ϴ  3 2640,30 J3 - 0,59 0,50 - 

ϥ ϵ Ͽϼ ϴ  175 2697,00 J1-2 - 0,73 - - 

Ϧ Ͽ ϴ ϶ Ͼϴ  2 2651,80 J3 - 0,71 0,62 - 

Чϴ ϴ  190 2594,40 J3 - 0,73 0,56 - 

ЧϾϴϿ ϶ Ͼϴ  3 3095,40 J1-2 0,88 - - 

ϧϷ Ͽ  – ϸ ϾϿϴ ϼ . ϥ ϼ  Ϲϼ Ϲ ϶Ϲ  ϼϻ 
϶ϼ ϼ ϼ ϴ ( ϹϿϿϼ ϼ ϴ, Ͼ ϿϿϼ ϼ ϴ ϼ 

Ϲ ϼ϶ϼ ϼ ϼ ϴ),  ϻϼ ϼ ϴ ϼ Ͽϼ ϼ ϼ ϴ ( Ϲϻϼ ϼ ϴ, 
Ͼ ϼ ϼ ϴ). В Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ 
ϴϵϿ ϸϴ  ϶ϴϿ Ϲ ϶ϾϿ Ϲ ϼ  Ϲϻϼ ϼ ϴ 
Ͼ ϼ Ϲ϶ Ϸ  ϶Ϲ ϴ. 

ЧϾϴϿ ϶ Ͼϴ  5 2945,80 J1-2 0,86 - - 

ϧϷ Ͽ  – ϶ϼ ϼ Ϲ ϼ . ϥ ϼ  Ϲϼ Ϲ ϶Ϲ  

ϼϻ ϶ϼ ϼ ϼ ϴ ( ϹϿϿϼ ϼ , Ͼ ϿϿϼ ϼ , Ϲ ϼ϶ϼ ϼ ϼ  ) 

75% ϼ ϻϼ ϼ ϴ 20%. В Ͽ ϴ ϼ ϿϹ ϶  ϶Ϲ Ϲ 
ϴϵϿ ϸϴ  Ϲϸϼ ϼ Ϲ Ϲ -Ͼ ϼ Ϲ϶ Ϲ 
϶ϾϿ Ϲ ϼ  ϼ ϼ ϴ ϼ Ͼ ϼ ϼ ϴ. 

Шϼ Ϸϼ Ͼϴ  299 2667,20 J3 - 0,70 0,78 - 

ϳ ϴ  22 2687,70 J3 - 0,79 0,70 - 

ϳ ϴ  22 2742,10 J3 - 0,80 0,71 - 
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В ϿϹϸ ϹϹ ϶ Ϲ  ϴ  ϼ Ͽ ϻ  Ͼ ϿϹϾ  ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  ϹϸϹϿϹ ϼ  

ϴ Ϲ ϴϿ Ϸ  ϴ϶ϴ ϼ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ, Ͼ Ϲ ϴ ϶Ϲ 

ϴ ϴϿϼϻϴ ϼϻ ϵ ϴϺϹ ϼ , Ͽ ϴϹ Ϸ  ϼ ϼ ϼ ϶ Ͻ Ͼϴ Ϲ , ϶ ϸ  

ϼϸϹ ϼ ϼϾϴ ϼ  ϴϻϿϼ  Ϸ Ͽ  Ͼ Ϲ ϶ ϼ ϼ  ϴϺϴ ϹϿ  ϵ . 

П Ϲϼ Ϲ ϶ϴ ϴϾ Ϸ  ϸ ϸϴ ϶ Ͽ Ϲ Ϲ϶ϼϸ , Ϲ ϸ ϹϸϹϿϹ ϼ  Ϲ Ϸ ϴ ϼ Ϲ Ͼϼ  

϶ Ͻ ϶ ϷϿϹϽ ϴ ϶ϼ  ϵ ϿϹϹ Ͼ Ϲ , ϻ϶ Ͽ ϼϽ ϶ Ϲ Ϲ ϼϹ Ϲ Ͼ Ͽ Ͼϼ  ϼ  

϶Ϲ ϼ ϴ ϴϿϼϻ. ϦϹ  Ϲ Ϲ ϹϹ,  Ϲ Ͽ Ϸϼ  Ϲ Ϲ Ϲ ϶Ϲ Ϲ ϴ,  ϸ ϶Ϲ ϺϸϴϹ  

Ϲϻ Ͽ ϴ ϴ ϼ ϴ ϴϿϼϻϴ, ϶ϹϸϹ Ϲ ϸϿ  ϸ϶  ϴϻ Ϲϻ ϶ 2-3 Ϲ ϶  Ϸ Ͽ  Ͽϴ ϶ ϧ1 

϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϵ ϴ  ϼϻ Ͼ϶ϴϺϼ  1 ϕ Ͼ ϶ Ͻ Ͽ ϴϸϼ ϼ Ͼ϶ϴϺϼ  156 

ϢϿϼ ϼϽ Ͼ Ͻ Ͽ ϴϸϼ. КϴϾ ϶ϼϸ  ϼϻ ϴϵϿϼ  13, ϴϺϴ ϹϿ ϴ  ϵ  ϶ϼ ϼ ϼ ϴ 

 ϴϻ Ϲϻ  Ϸ Ͽ Ϸ  Ͽϴ ϴ ϼ ϹϹ  Ϲ  ϼϿ Ͻ ϴϻϵ . Нϴ ϕ Ͼ ϶ Ͻ Ͽ ϴϸϼ Ro 

ϼϻ Ϲ Ϲ   0,57 ϸ  0,88 %, ϴ ϴ ϢϿϼ ϼϽ Ͼ Ͻ –  0,75 ϸ  0,94 %, ϸ  ϻ ϴ Ϲ ϼϹ 

϶ ϵ Ϲ ϾϴϻϴϿ  Ϲ϶Ϲ  ϶ Ͼϼ  – 1,35 %. ϦϴϾ Ͻ ϴϻϵ  ϻ ϴ Ϲ ϼϽ Ϲ  Ͽ Ϻ  

Ϲϸ ϴ϶ϼ  ϴ 2-3 Ϲ ϴ  Ϸ Ͽ Ͻ Ͽ ϼ ϻϴ Ϲ  ϴϻ ϼ  ϶ Ͼϴ ϴϷϹ ϹϻϹ, ϴϾ Ϲ  

Ϲ϶ ϻ Ϻ . П  ϶ ϹϽ ϶Ϲ ϼ, ϼ Ϲ ϴ ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  ϴ ϻ ϴ϶ϴ ϼ  ϴ Ϲ ϴϿ ϶ 

ϷϿ  ϺϹ  ϴ  ϼϵϴ . Нϴϼϵ Ͽ ϼϹ ϻ ϴ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ 

϶ϼ ϼ ϼ ϴ ϶Ϲ ϶  ϵ ϴϻ ϴ  ϷϿ   ϴϼ Ϲ ϼ  ϸϹ Ϻϴ ϼϹ  Ϸ  ϴ Ϲ ϴϿϴ, .Ϲ. 

ϼ Ϲ ϴ ϴ϶ ϴ ϼ Ϲ Ͼ Ϸ  ϴ ϻ ϴ϶ϴ ϼ  ϴ Ϲ ϴϿ ϶ ϼ ϼϻϾ  ϸϹ Ϻϴ ϼϼ ϴ Ϲ ϴϿ ϶ 

Ϸ  ϶ϼ ϼ ϼ ϴ ϼ Ϸϸϴ ϺϹ  Ϲ Ϲ ϴ  ϶ϼ ϼ ϼ   ϻϹ ϴ ϼ Ϲ ϼ϶ϼ ϼ ϼ ϴ, ϼϿϼ ϸϴϺϹ 

ϼ Ϲ ϼ ϼ ϴ. 

ϥ ϼ  Ϲ ϼ  ϵ ϴϻϹ  ϷϿ   ϶ Ͼϼ  Ͼϴϻϴ ϹϿϹ  ϴϺϴ ϹϿ Ͻ ϵ ϼ 

«϶ϼ ϼ ϼ ϴ», ϴ϶ Ϸ  1,35 % ( ϼ Ͼ 23). Вϼ ϼ ϼ  ϻϸϹ  ϶ϻ  ϶ Ͼϴ϶ Ͼϼ, .Ͼ.  ϵ Ͽ Ͻ 

ϸ ϿϹϽ ϶Ϲ ϼ ϶  ϵ ϴϻ Ϲ ϻϴ Ϲ Ͽϴ  ϴϺϴ ϹϿ ϴ  ϵ  Ϲ  ϶ϼ ϼ ϼ ϴ, 

ϴ  ϼ Ϲ ϼ ϼ ϴ,  Ϲ  ϶ϼϸϹ ϹϿ ϶ Ϲ  Ϲ  ϼϻϾϼϽ ϶ ϸ ϸ Ͻ ϼ ϸϹϾ  (HI=49 Ϸ ϧВ/Ϸ 

ϥ Ϸ), ϴ ϴϾ Ϲ Ͻ ϸϿ  IV- ϼ ϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϶ Ͼ  Ϲ ϵϿϴϸϴϹ  

ϼ Ϲ ϼ ϼ  [Peters K.E. et al., 2005]. ϥ ϷϿϴ  ϴϾ  Ϲϸ Ͽ ϺϹ ϼ , ϶  ϵ ϴϻ Ϲ 

ϸ ϿϺ  ϸϹ Ϻϴ  ϼ Ϲ ϼ ϼ ϴ ϸϾϴ 90 % ϼϿϼ Ϲ Ϲ ϵ Ͽ Ϲ. 
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ϦϴϵϿϼ ϴ 13. ϤϹϻ Ͽ ϴ  ϹϸϹϿϹ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ  ϴϻ Ϲϻ  

ϸ϶  ϶Ϲ Ϲ Ͼϼ  Ϸ Ͽ  Ͽϴ ϶ ϼϻ ϸ϶  Ͼ϶ϴϺϼ  ϶ϹϸϹ  ϶ Ͼ Ͼ ϼ ϼ Ϲ Ͼ Ͻ 

Ͽϴϵ ϴ ϼϼ ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ϸ  ϠϹ ϴϿϿ Ϸϼ Ϲ Ͼ Ϸ  К ϵϼ ϴ ϴ (Ϸ.Н ϶ Ͼ ϻ Ϲ Ͼ) ϴ 

ϴ϶ ϴ ϼϻϼ ϶ϴ  Ͼ ϿϹϾ Ϲ «ϥϼϴ ». 

ПϿ ϴϸ , Ϲ ϺϸϹ ϼϹ ϥϾ϶. № ϗϿ ϵϼ ϴ, Ro, % 

ϕ Ͼ ϶ϴ  1 2569,40 0,71 

ϕ Ͼ ϶ϴ  1 2569,60 0,73 

ϕ Ͼ ϶ϴ  1 2569,85 0,67 

ϕ Ͼ ϶ϴ  1 2570,40 0,69 

ϕ Ͼ ϶ϴ  1 2570,70 0,61 

ϕ Ͼ ϶ϴ  1 2570,95 0,63 

ϕ Ͼ ϶ϴ  1 2571,20 0,62 

ϕ Ͼ ϶ϴ  1 2571,50 0,57 

ϕ Ͼ ϶ϴ  1 2571,80 0,62 

ϕ Ͼ ϶ϴ  1 2572,20 0,61 

ϕ Ͼ ϶ϴ  1 2572,55 0,88 

ϕ Ͼ ϶ϴ  1 2572,90 0,61 

ϕ Ͼ ϶ϴ  1 2573,35 0,63 

ϢϿϼ ϼϽ Ͼϴ  156 2445,48 1,35 

ϢϿϼ ϼϽ Ͼϴ  156 2445,68 0,75 

ϢϿϼ ϼϽ Ͼϴ  156 2445,85 0,83 

ϢϿϼ ϼϽ Ͼϴ  156 2446,07 0,91 

ϢϿϼ ϼϽ Ͼϴ  156 2446,32 0,87 

ϢϿϼ ϼϽ Ͼϴ  156 2446,55 0,94 

ϢϿϼ ϼϽ Ͼϴ  156 2446,82 0,84 

ϢϿϼ ϼϽ Ͼϴ  156 2447,05 0,82 
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Ϥϼ Ͼ 23. ϤϹ ϿϹϾ Ϸ ϴ  ϼϻ Ϲ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϵ ϴϻ ϶ 

ϼϻ ϶Ϲ Ϲ Ͼ Ϸ  Ͽϴ ϴ ϷϿ  ϢϿϼ ϼϽ Ͼ Ͻ Ͼ϶ϴϺϼ  156. 

 

В ϸ Ͽ Ϲ ϼϹ Ͼ ϴ϶ ϴ ϼ Ϲ Ͼ  ϹϸϹϿϹ ϼ , Ϲ Ϲ ϵ ϴϻ ϴ ϷϿ  ϼϻ Ͻ 

϶ ϵ Ͼϼ ϴ ϴϿϼϻϼ ϶ϴϿϼ  ϶  ϹϺϼ Ϲ ϶ ϸ Ϸ Ͻ Ͽϴϵ ϴ ϼϼ, ϴϻϵ  ϻ ϴ Ϲ ϼϽ 

ϾϴϻϴϿ  Ϲ Ͽ  ϻ ϴ ϼ ϹϿ . ϛ ϴ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϸϿ  

ϼ  ϷϿϹϽ ϼϻ ϸ Ϸ  ϼ Ϸ  ϺϹ Ͽϴ ϴ ϷϿ  ϾϴϻϴϿϼ  ϶ ϸϼϴ ϴϻ Ϲ  0,56 ϸ  0,65 %,  

ϻ ϴ ϼ ϹϿ  ϴ ϸϼ   Ϲϻ Ͽ ϴ ϴ ϼ ϼϻ Ϲ Ϲ ϼ , Ͽ Ϲ ϼ ϶ ϴ϶ ϴ ϼ Ϲ Ͼ  

ϹϺϼ Ϲ. П  ϻ ϴ Ϲ ϼ , Ͽ Ϲ Ϲ ϶ ϴ϶ ϴ ϼ Ϲ Ͼ  ϹϺϼ Ϲ ϸϿ  ϷϿϹϽ ϶ ϴ Ͼϴ  

Ͻ ϴϵ , Ϲ ϼ Ͽ ϻ ϶ϴϿϼ  ϶ Ͼϴ Ϲ ϶Ϲ Ͼ ϼ Ϲ ϼ  Ͼϴ ϴϷϹ Ϲϻϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. 

 

4.2.2. а  Rock-Eval ир ли а (Tmax) 

В ϹϿ  ϸϿ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϴϵϿ ϸϴϹ  ϶ϹϿϼ Ϲ ϼϹ Tmax   

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ( ϼ Ͼ 24). Ϣϸ ϴϾ  ϼ ϼϻϾ  ϶ Ϲ Ͼϴ ϴϷϹ Ϲϻϴ ϻ ϴ Ϲ ϼ  Tmax 

Ϸ  ϼ Ϲ  ϻ ϴ ϼ ϹϿ Ͻ ϴϻϵ , ϸ ϼϷϴ ϼϽ 30 ϥ. Ͼ Ͻ ϵ Ͽ ϶ϿϹ  

Ϲ ϸ ϸ  ϴ϶ϴ ϷϿϹϽ. ϘϴϺϹ  ϴϻ Ϲϻ  ϸ϶ - Ϲ  Ϲ ϶  Ϸ Ͽ  Ͽϴ ϶ 

ϸ Ͻ Ͼ϶ϴϺϼ , ϵ ϴ Ϲ ϴ ϴ ϼϼ 20-30 , ϴϵϿ ϸϴϹ  ϻ ϴ ϼ ϹϿ Ͻ ϴϻϵ  

Ϸ  ϴ ϴ Ϲ ϴ, ϶ϴ ϶ϴ ϼϽ ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  Tmax ϸϿ  ϶ Ϲ  ϷϿϹϽ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ ( ϼ Ͼ 25). ϧ Ϲ Ϲ ϼϹ ϶ ϸ ϸ Ͻ ϴ Ϲ ϼ (HI), ϻ ϴ ϴ ϹϹ 

 81



Ϲ Ϲ ϼϹ ϶ ϸϹ Ϻϴ ϼϼ ϴϼϵ ϿϹϹ ϶ ϸ ϸ ϴ Ϲ Ͻ ϴ Ϲ ϴϿ Ͻ Ϸ  

϶ϼ ϼ ϼ ϴ, ϼ϶ ϸϼ  Ͼ ϶ϹϿϼ Ϲ ϼ  Ϲ Ϲ ϴ  ϴϾ ϼ ϴϿ Ϸ  ϶ ϸϴ ϸ Ͼ ϶ 

ϼ Ͽϼϻϴ. П ϼ ϼ ϼϴϿ  ϶ϴϺ ,  ϼ ϶ϹϿϼ Ϲ ϼϼ ϻ ϴ Ϲ ϼϽ Tmax ϼ ϸϼ  

Ϲ Ϲ ϼϹ ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ, .Ϲ. ϴϵϿ ϸϴϹ  ϾϿϴ ϼ Ϲ Ͼϴ  Ͼϴ ϼ ϴ Ϲ ϶ 

Ͼϴ ϴϷϹ Ϲϻϴ. П Ͼ Ͽ Ͼ  ϴ Ϲ Ͼ Ͽ Ͼϼ  Ϲ ϴ  Ϸ Ͽ Ͻ Ͽ ϼ Ϸ  Ϲ ϺϹ  ϵ ,   

϶ϿϹ ϼϹ ϵ Ͽ  ϴϻ϶ϴ  « Ϲ϶ϸ Ͼϴ ϴϷϹ Ϲϻ », ϸ ϴϻ Ϲ϶ϴ  ϸ ϼ  ϶ Ͼ  

Ϲ ϶, ϹϾϴ ϼ  ϴ ϴϸϼϼ ϻϴ Ϲ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϹϷ  

ϸϼϴϷϹ Ϲ ϼ Ϲ Ͼ Ϸ  Ϲ ϵ ϴϻ ϶ϴ ϼ . ϦϴϾϴ  Ͽϼ ϴ ϼϴϿ  Ϲ ϶ ϹϷϸϴ ϴ ϴϾ Ϲ ϴ ϸϿ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ϸ Ͽ  Ͽϴ ϶. Нϴ ϼ Ϲ , ϶ Ϲ ϵ ϴϻ  Ϲ  Ϲ ϶ Ϸ  

϶Ϲ Ϲ Ͼ Ϸ  Ϸ Ͽ Ϸ  Ͽϴ ϴ ϴ ϲϺ -ЧϹ Ϲ ϴ Ͼ Ͻ Ͽ ϴϸϼ ϼ Ϲ  ϵϿϼϻϾϼϹ 

ϻ ϴ Ϲ ϼ  ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶. 

П  ϿϹϸ Ϲ  Ϲ ϼ ,  ϼ Ͽ ϻ ϶ϴ ϼϹ ϼ Ͽϼ ϼ Ϲ Ͼ Ϸ  ϴ ϴ Ϲ ϴ Tmax 

ϷϿϹϽ ϶ Ͼϴ Ϲ ϶Ϲ ϼ ϸϼϾϴ ϴ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϼ Ͼϴ ϴϷϹ Ϲϻϴ Ϲϵ Ϲ  ϵ Ͻ 

Ϻ ϼ, Ϲ  ϵ ϿϹϹ, Ϲ Ͽϼ Ϲϸ ϴ϶Ͽ Ϲ Ϲ Ϲϻ Ͽ ϴ  ϴ ϴϾ Ϲ ϼϻ  Ͽ Ͼ  

Ϲϻ ϴ ϼ ϹϿ  ϶ ϵ Ͼ  ϵ ϴϻ ϶. 
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Ϥϼ Ͼ 24. Вϻϴϼ ϶ ϻ  Tmax ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  

ϼ 4ϠϘϕϦ/1ϠϘϕϦ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 
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Ϥϴ ϴ ϼ϶ϴϿϼ  ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ, ϶ϴ Ϲ ϾϴϾ ϴ ϴ ϹϸϹϿϹ ϼϼ ϵϼ ϴ ϾϹ ϶ (Ϸ ϴ ϶, Ϲ ϴ ϶), ϴϾ ϼ 

ϵ  ϴ Ϲ , ϴ ϴ ϼ Ϲ Ͼϼ  ϷϿϹ϶ ϸ ϸ   ϼ ϷϹ Ϲ ϴ  Ϲϸϼ Ϲ ϼϽ. 

ϤϹϻ Ͽ ϴ  ϹϸϹϿϹ ϼ  ϴ ϴ Ϲ ϶ Ϲϸ ϴ϶ϿϹ  ϶ ϴϵϿϼ Ϲ 14. Нϴ ϶ϴ ϼϼ ϼ  

ϸϴ  ϵ Ͽϼ Ϲ  Ϸ ϴ ϼϾϼ ϻϴ϶ϼ ϼ ϼ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϷϿϹϽ  

4ϠϘϕϦ/1ϠϘϕϦ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ( ϼ Ͼ 26).  

Ϥϴϵ  [Dzou et al., 1995; Norgate et al., 1999] ϶ Ϲ  ϼϻ Ϲ ϼ  ϼϻ Ϲ Ϲ ϼ  

ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ͼ ϴϾ ϶ ϼϻ ϷϿϹϽ ϶ ϻϴ϶ϼ ϼ ϼ  ϶  Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ. П  Ϲϻ Ͽ ϴ ϴ  ϼ ϿϹϸ ϶ϴ ϼ  ϴ϶ ϴ ϼ ϵ Ͽϼ ϸϹϿϴ  ϶ ϶ ϸ ,  ϵ Ͽ ϼ ϶  

Ͽ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϶ ϻ ϴ ϼ ϹϿ Ͻ Ϲ Ϲ ϼ 

ϻϴ϶ϼ   ϴ ϼϴϿ  ϵϹ ϹϽ ϴϸϾ ϴϾ ϿϹ ϼ  ϼ ϼ Ϲ  ϵ Ͽ Ͻ ϴϻϵ  

ϻ ϴ Ϲ ϼϽ ϸϴϺϹ ϼ ϸϼ ϴϾ ϶  ϶ Ϲ Ͼϴ ϴϷϹ Ϲϻϴ. Ϣ Ϲ  ϴ  ϶ Ϸϴ ϼ Ϲ Ͼ Ͻ ϷϹ ϼ ϼϼ 

ϼ Ͽ ϻ  ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ , ϶ϴ Ϲ ϴ Ϲϸϼ Ϲ ϼ , ϸϹ Ϻϴ ϼϹ 

Ͼ  ϶ Ϲ  ϼ Ͼ ϴϾ ϴ  ϼϻ ϸ Ϲ  ϴϿ . В  Ͽ ϴϹ Ϲ  ϶ Ͼϴ 

϶Ϲ  Ϸ ,   Ͼ Ϲ ϴ , ϴ϶ ϼ  ϶ Ϲ  ϼϿϼ Ͼ ϴϾ  ϸ ϴ  

Ͽ ϴϽ , ϵ ϸϹ  ϸϹϿϴ  Ϲ϶Ϲ Ͻ ϶ ϶ ϸ ϵ  ϶ Ϲ  ϷϹ ϼ ϼ Ϲ Ͼ  ϵϿϼϾϹ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ. П  Ϲ ϵ ϸϼ  ϸϴ϶ϴ  Ϲϸ Ϲ ϼϹ ϴϾϼ  ϾϿϴ ϴ  Ϲϸϼ Ϲ ϼϽ, 

Ͼ Ϲ ϸϹ Ϻϴ  ϶ ϻ ϴ ϼ ϹϿ  Ͼ Ͽϼ Ϲ ϶Ϲ ϾϴϾ ϶ Ͼ ϴϾ ϴ  ϼϻ 

Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ, ϴϾ ϼ ϶ Ϲ . 

Ϥϼ Ͼ 25. ϛϴ϶ϼ ϼ  ϻ ϴ Ϲ ϼϽ Tmax  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ  ϴϻ Ϲϻ  ϸ϶ - 

Ϲ Ϲ ϶  Ϸ Ͽ  Ͽϴ ϶ ϼϻ ϴϻ  Ͼ϶ϴϺϼ . 

 

 

4.2.3. л ляр  ара р  р ич  р л и 

 



ϦϴϵϿϼ ϴ 14. Ϡ ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϷϿϹϽ ( ϴ ϼ ϶Ͼϴ ϴ ϴ Ϲ ϶ ϶ ϴϵϿϼ Ϲ) 

л ща , р и  С в. № л и а, В ра Pr/Ph Ki MPI-1 DNR-1 
4 /

1  

Н/ 

(Н+ )
Кр 

St-C29 ββ/

(ββ+αα) 
BNFR 

4 / 

1  . . 

ϔ ϼ Ͼϴ  54 2925,10 J1-2 4,67 0,63 0,22 1,07 - 0,65 - 0,46 0,37 - 

ϕ Ͼ ϶ϴ  1 2569,40 J3 9,49 2,52 0,45 0,98 1,85 0,70 1,90 - 0,70 1,10 

ϕ Ͼ ϶ϴ  1 2569,60 J3 8,16 2,11 0,45 0,94 2,52 0,72 1,74 0,52 0,72 1,10 

ϕ Ͼ ϶ϴ  1 2569,85 J3 8,01 1,56 0,42 0,92 2,88 0,72 1,78 - 0,71 1,10 

ϕ Ͼ ϶ϴ  1 2570,20 J3 8,80 3,32 0,41 0,94 2,66 0,69 2,34 - 0,71 1,10 

ϕ Ͼ ϶ϴ  1 2570,40 J3 8,17 1,89 0,43 0,85 2,98 0,74 1,59 - 0,71 1,10 

ϕ Ͼ ϶ϴ  1 2570,70 J3 11,76 9,37 0,40 0,93 2,84 0,76 1,85 - 0,72 1,10 

ϕ Ͼ ϶ϴ  1 2570,95 J3 10,35 2,52 0,42 0,89 2,97 0,70 1,69 - 0,69 1,10 

ϕ Ͼ ϶ϴ  1 2571,20 J3 7,32 1,30 0,42 0,93 2,44 0,76 1,61 - 0,68 1,10 

ϕ Ͼ ϶ϴ  1 2571,50 J3 9,66 2,80 0,43 0,92 2,98 0,77 1,66 0,56 0,73 1,10 

ϕ Ͼ ϶ϴ  1 2571,80 J3 13,54 2,82 0,45 0,93 2,28 0,79 2,05 - 0,72 1,10 

ϕ Ͼ ϶ϴ  1 2572,20 J3 10,73 3,78 0,47 0,91 2,16 0,74 1,56 0,49 0,71 1,10 

ϕ Ͼ ϶ϴ  1 2572,55 J3 11,26 4,18 0,48 0,97 2,16 0,77 1,83 - 0,72 1,10 

ϕ Ͼ ϶ϴ  1 2572,90 J3 12,95 2,51 0,49 0,96 2,18 0,77 1,77 - 0,73 1,10 

ϕ Ͼ ϶ϴ  1 2573,35 J3 12,45 6,85 0,50 0,90 2,00 0,76 1,52 0,47 0,72 1,10 

ϕ Ͼ ϶ϴ  1 2796,60 J1-2 12,16 0,86 0,55 1,19 3,13 0,80 1,27 - 0,77 - 

ϕ Ͼ ϶ϴ  1 2812,90 J1-2 11,47 1,73 0,67 1,32 3,60 0,84 1,35 0,62 0,82 - 

ϕ Ͽ ϴ  2 2480,20 J3 3,81 1,03 0,33 0,97 2,89 0,66 1,49 - 0,54 0,53 

ϕ Ͽ ϴ  4 2493,30 J3 6,06 1,59 0,45 0,94 2,98 0,64 1,70 - 0,54 0,53 

П ϼ Ϲ ϴ ϼϹ: 4ϠϘϕϦ/ 1ϠϘϕϦ ϵ. . – ϻ ϴ Ϲ ϼϹ ϴ ϴ Ϲ ϴ ϸϿ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ͻ ϺϹ Ͼ϶ϴϺϼ  
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  14. 

л ща , р и  С в. № л и а, В ра Pr/Ph Ki MPI-1 DNR-1 
4 /

1  

Н/ 

(Н+ )
Кр 

St-C29 ββ/

(ββ+αα) 
BNFR 

4 / 

1  . . 

В Ͼ Ϲ Ϲ Ͼϴ  1 2749,50 J3 4,59 1,73 0,63 1,28 3,39 0,86 1,03 0,63 1,01 3,50 

ϗϹ ϴ ϼ ϶ Ͼϴ  12 2821,20 J1-2 2,80 0,44 0,46 1,04 3,64 0,79 1,15 - 0,62 - 

ϗϹ ϴ ϼ ϶ Ͼϴ  200 2638,00 J3 6,15 1,14 0,40 0,94 - 0,65 1,55 0,61 0,51 0,53 

ϗ ϸϹϹ϶ Ͼϴ  1 2980,80 J1-2 8,38 0,64 0,36 0,88 4,54 0,69 1,28 0,50 0,61 - 

ϗ Ϲ϶ϴ  218 2770,75 J3 7,20 8,49 0,40 0,94 6,84 0,72 1,29 - 0,76 1,48 

КϴϿϼ ϶ϴ  30 2876,10 J1-2 5,01 1,12 0,35 0,94 - 0,66 1,36 0,33 0,48 - 

К ϸϴϾ ϶ Ͼϴ  33 2163,90 J3 4,11 1,15 0,56 1,20 2,54 0,86 0,85 0,67 1,39 2,79 

К ϸϴϾ ϶ Ͼϴ  33 2252,30 J1-2 10,56 2,54 0,66 1,19 3,64 0,88 1,09 - 1,21 - 

К ϸϴϾ ϶ Ͼϴ  31 2131,70 J1-2 4,20 0,64 0,67 1,30 3,70 0,87 1,15 - 1,30 4,96 

К ϴ ϼ϶ϼ Ͼ  10 2979,60 J3 8,79 8,19 0,30 0,94 7,07 0,70 1,30 0,51 0,59 0,80 

К ϿϷϼ Ͼϴ  141 2676,00 J3 3,65 1,30 0,29 0,83 3,56 0,69 1,55 0,62 0,46 0,49 

К ϿϷϼ Ͼϴ  141 2744,90 J3 5,48 1,58 0,35 0,73 3,07 0,64 1,72 0,31 0,51 0,49 

К ϿϷϼ Ͼϴ  141 3007,50 J1-2 3,29 0,69 0,51 1,03 5,59 0,74 1,22 0,59 0,66 - 

ϟ ϶ϴ  204 2739,90 J3 5,52 0,83 0,45 1,01 3,33 0,80 1,21 0,69 0,96 2,12 

ϟ ϶ϴ  204 2816,20 J1-2 7,70 0,64 0,50 1,18 5,52 0,86 1,27 - 1,02 - 

ϟ Ϸϼ Ϲ Ͼϴ  188 2345,10 J3 6,26 1,11 - - 3,04 0,67 1,46 0,47 0,48 0,74 

НϴϿϼ  3 3033,85 J1-2 4,22 0,72 0,48 1,08 3,66 0,78 1,17 0,60 0,77 - 

НϴϿϼ  3 3407,15 J1-2 4,28 0,27 0,69 1,46 4,29 0,82 1,13 0,69 1,05 - 

 

 

 

 85



П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  14. 

л ща , р и  С в. № л и а, В ра Pr/Ph Ki MPI-1 DNR-1 
4 /

1  

Н/ 

(Н+ )
Кр 

St-C29 ββ/

(ββ+αα) 
BNFR 

4 / 

1  . . 

НϴϿϼ  3 3407,60 J1-2 3,89 0,29 0,69 1,42 4,20 0,83 1,05 0,69 1,07 - 

Н ϶ ϶ Ͼϴ  1 2490,35 J3 10,92 2,06 0,45 0,97 1,82 0,63 1,73 - 0,60 0,82 

Н ϶ ϶ Ͼϴ  1 2490,57 J3 16,65 2,14 0,46 1,09 - - 2,40 - 0,56 0,82 

Н ϶ ϶ Ͼϴ  1 2490,80 J3 9,57 6,70 0,51 1,15 2,56 0,66 1,78 - 0,53 0,82 

Н ϶ ϶ Ͼϴ  1 2491,05 J3 11,79 2,30 0,51 1,16 1,78 0,66 2,00 - 0,52 0,82 

Н ϶ ϶ Ͼϴ  1 2491,27 J3 10,17 1,73 0,55 1,18 2,39 0,66 1,50 - 0,54 0,82 

Н ϶ ϶ Ͼϴ  1 2491,42 J3 10,16 1,54 0,52 1,16 2,31 0,68 1,90 - 0,51 0,82 

Н ϶ ϶ Ͼϴ  1 2491,65 J3 11,61 2,48 0,54 1,15 2,44 0,62 1,76 - 0,53 0,82 

Н ϶ ϶ Ͼϴ  1 2491,85 J3 8,73 1,62 0,56 1,14 2,29 0,65 1,61 - 0,56 0,82 

Н ϶ ϶ Ͼϴ  1 2492,05 J3 14,41 4,61 0,57 1,20 2,49 0,66 1,39 - 0,55 0,82 

Н ϶ ϶ Ͼϴ  1 2492,25 J3 10,88 9,53 0,56 1,05 2,87 0,68 1,64 - 0,56 0,82 

Н ϶ ϶ Ͼϴ  1 2492,45 J3 14,32 12,97 - - 3,58 0,66 1,81 - 0,55 0,82 

Н ϶ ϶ Ͼϴ  1 2838,25 J1-2 5,97 0,41 0,63 1,28 3,26 0,88 1,15 - 1,00 - 

ϢϿϼ ϼϽ Ͼϴ  156 2444,85 J3 8,08 1,46 0,45 0,97 - 0,67 1,43 0,38 0,54 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2445,48 J3 9,63 1,47 0,50 1,03 2,93 0,65 1,22 - 0,61 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2445,68 J3 11,44 1,09 0,54 0,99 3,18 0,64 1,77 - 0,62 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2445,85 J3 9,34 0,75 0,54 1,03 2,83 0,65 1,98 - 0,61 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2446,07 J3 7,48 1,65 0,55 1,07 2,49 0,77 1,12 - 0,61 0,62 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  14. 

л ща , р и  С в. № л и а, В ра Pr/Ph Ki MPI-1 DNR-1 
4 /

1  

Н/ 

(Н+ )
Кр 

St-C29 ββ/

(ββ+αα) 
BNFR 

4 / 

1  . . 

ϢϿϼ ϼϽ Ͼϴ  156 2446,32 J3 8,39 0,62 0,55 1,07 2,32 0,61 1,90 0,42 0,61 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2446,55 J3 10,87 0,76 0,54 1,15 2,33 0,66 1,73 0,45 0,60 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2446,82 J3 11,55 10,73 0,54 1,12 1,81 0,63 1,63 - 0,54 0,62 

ϢϿϼ ϼϽ Ͼϴ  156 2447,05 J3 14,29 8,06 0,47 1,12 2,00 0,64 1,81 0,34 0,56 0,62 

Ϣ ϴ ϼ Ͼϴ  450 2508,00 J3 9,53 1,13 0,37 0,99 3,54 0,71 1,28 - 0,64 0,66 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3042,00 J1-2 5,85 0,40 0,47 1,00 2,94 0,74 1,37 0,43 0,62 - 

ϥϹ϶Ϲ -ϟ Ϸϼ Ͼϴ  189 2363,00 J3 2,25 0,38 0,40 0,93 2,20 0,67 0,94 - 0,56 0,61 

ϥϾϿ ϶ϴ  21 2926,10 J1-2 3,49 0,22 0,56 1,14 4,13 0,86 - - 1,01 - 

ϥ Ͽ ϴ  3 2640,30 J3 5,42 1,61 0,47 0,89 1,81 0,64 1,59 - 0,46 0,44 

ϥ ϵ Ͽϼ ϴ  175 2697,00 J1-2 7,31 4,23 0,47 1,14 6,06 0,75 - - 0,65 - 

ϥ ϶ Ͼϴ  40 2963,80 J1-2 1,56 0,52 0,48 1,13 2,48 0,81 0,97 - 1,05 1,74 

Ϧ Ͽ ϴ ϶ Ͼϴ  2 2651,80 J3 5,69 1,75 0,51 1,13 2,11 0,78 1,75 - 0,52 0,85 

Чϴ ϴ  190 2594,40 J3 7,87 0,96 0,37 0,87 - 0,70 1,46 - 0,51 0,60 

ЧϾϴϿ ϶ Ͼϴ  3 3095,40 J1-2 3,17 0,34 0,89 1,89 5,56 - - - 1,40 - 

ЧϾϴϿ ϶ Ͼϴ  5 2945,80 J1-2 2,84 0,39 0,76 1,75 5,43 - - - 1,01 - 

ЧϾϴϿ ϶ Ͼϴ  3 2648,40 J3 3,92 0,46 0,49 1,13 1,36 - 1,47 - 0,88 1,24 

Шϼ Ϸϼ Ͼϴ  299 2667,20 J3 5,50 0,43 0,47 1,26 4,17 0,79 1,16 0,62 0,83 2,16 

ϲϺ -Кϴ ϴ Ϲ϶ Ͼϴ  7 2750,35 J3 3,66 1,27 0,43 1,01 2,09 - -  0,83 - 
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л ща , р и  С в. № л и а, В ра Pr/Ph Ki MPI-1 DNR-1 
4 /

1  

Н/ 

(Н+ )
Кр 

St-C29 ββ/

(ββ+αα) 
BNFR 

4 / 

1  . . 

ϲϺ -Кϴ ϴ Ϲ϶ Ͼϴ  7 2898,45 J1-2 5,25 1,26 0,44 1,12 - - - - 0,66 - 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2712,90 J3 10,91 1,84 0,42 0,88 5,11 0,80 1,26 0,60 0,87 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,10 J3 9,39 2,40 0,38 0,83 4,62 0,85 1,48 - 0,80 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,40 J3 7,43 4,39 0,39 0,86 4,31 0,85 1,63 - 0,76 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,70 J3 7,85 2,67 - - 3,87 0,86 1,60 - 0,83 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,00 J3 8,95 3,57 0,41 0,82 3,70 0,86 1,19 - 0,84 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,30 J3 8,57 2,69 0,41 0,79 3,20 0,85 1,18 - 0,91 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,70 J3 7,99 4,62 0,43 0,84 3,81 0,87 1,29 0,66 0,94 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,05 J3 7,43 3,55 0,41 0,86 3,91 0,86 1,21 0,64 0,89 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,30 J3 8,78 28,41 0,39 0,90 4,36 0,81 1,28 - 0,89 1,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,50 J3 9,51 17,20 0,40 1,00 3,57 0,81 1,17 - 0,90 1,74 

ϳ ϴ  22 2687,70 J3 7,16 0,70 0,50 1,13 4,27 0,77 1,19 0,58 0,78 1,37 

ϳ ϴ  22 2742,10 J3 7,64 0,80 0,49 1,19 5,58 0,82 1,15 - 0,83 1,36 

ϳ ϴ  22 2834,70 J1-2 4,12 0,70 0,59 1,17 4,83 0,77 - 0,66 0,79 - 

ϳ ϴ  22 2986,70 J1-2 3,27 0,80 0,75 1,64 3,32 - - - 1,05 - 

88

П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  14. 

 

 

 



4МДБ /1МДБ  ( и и н и ф н в  н ни ). ϦϴϾ ϾϴϾ 

Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ Ϲ Ϲ ϼϹ ϶Ͽ Ϲ  ϴϼϵ ϿϹϹ  ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ ϸϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ ,  4ϠϘϕϦ/1ϠϘϕϦ ϶ Ϲ ϶  

Ϲ Ϲϸ  ϴ ϴ ϼ϶ϴϿ  ϶ Ͼϴ Ϲ ϶Ϲ Ϲ ϼϴϿ Ϸ  Ͼϴϻϴ ϹϿ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  

ϷϿϹϽ. НϹϾ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ [Radke et al., 1982, 1986, 1988; Dzou et al., 1995] 

Ϲ ϴϿ  ϹϾ ϼ϶  Ϸ  ϴ ϴ Ϲ ϴ ϸϿ  ϷϿϹϽ. Ϣϸ ϴϾ ,  Ϲϻ Ͽ ϴ ϴ  

ϼ ϿϹϸ ϶ϴ ϼ  ϷϿϹϽ ϻϴ ϴϸ Ͻ ПϹ ϼϿ ϶ϴ ϼϼ ϼ ϶ Ϸ  ϢϷϴϽ  [Dzou et al., 1995] 

ϻ ϴ ϼ ϹϿ Ϲ ϶ϹϿϼ Ϲ ϼϹ 4ϠϘϕϦ/1ϠϘϕϦ   Ͼϴ ϴϷϹ Ϲϻϴ ϴ ϼ ϴϹ  Ͽ Ͼ  ϼ 

ϻ ϴ Ϲ ϼ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ ϶ Ϲ 0,9-1,1 %, .Ϲ. ϼ ϵ ϿϹϹ ϶ Ͼ Ͻ 

Ϲ Ϲ ϼ ϻ ϹϿ ϼ, Ϲ  ϻ ϹϿ  ϶ Ϲ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ. Нϴ 

ϼ ϾϹ 26  ϶ϼϸ  ϶ϼϹ ϾϴϾ Ͻ-Ͽϼϵ  ϶ϻϴϼ ϶ ϻϼ ϹϺϸ  4ϠϘϕϦ/1ϠϘϕϦ ϸϿ  

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϼ 4ϠϘϕϦ/1ϠϘϕϦ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ . 
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Ϥϼ Ͼ 26. ϛϴ϶ϼ ϼ  4ϠϘϕϦ/1ϠϘϕϦ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 

4ϠϘϕϦ/1ϠϘϕϦ Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 

 

Ϣ ϴϹ  ϶ , Ϲ  4ϠϘϕϦ/1ϠϘϕϦ ϹϾ ϼ϶Ϲ  ϸϿ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϴ ϸϿ  

ϷϿϹϽ – Ϲ . П ϹϸϿ ϺϹ Ͻ Ϲ ϴ ϼϻ  ϼϻ Ϲ Ϲ ϼ  Ϲ ϼ  ϸϹ Ϻϴ ϼ  Ϲ ϼϿ  

ϼϻ Ϲ ϶ ϸϼϵϹ ϻ ϼ Ϲ ϴ [Radke et al., 1986], Ϲϸ ϿϴϷϴϹ  ϼϻ Ϲ Ϲ ϼϹ Ϸ  ϴ ϴ Ϲ ϴ ϻϴ 

Ϲ  Ϲ ϹϽ Ϲ ϸϼ ϴ ϼ Ϲ Ͼ Ͻ ϴϵϼϿ ϼ 1- Ϲ ϼϿϼϻ Ϲ ϴ. В Ϲϻ Ͽ ϴ Ϲ ϹϴϾ ϼϼ 

ϼϻ Ϲ ϼϻϴ ϼϼ ϼ ϸϼ  Ϲ϶ ϴ Ϲ ϼϹ Ϲ ϹϹ ϴϵϼϿ Ϸ  1-ϠϘϕϦ ϶ ϵ ϿϹϹ ϴϵϼϿ Ͻ 4-

 89



ϠϘϕϦ. Ϣ Ͽϼ ϼϹ ϶ ϶ϹϸϹ ϼϼ ϴ ϴ Ϲ ϴ 4ϠϘϕϦ/1ϠϘϕϦ ϸϿ  ϴϻ  ϼ ϶ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ ϶ϼϸϼ  Ͼ Ϲ  ϶ Ͽ ϶ϼ  Ϲ ϶ ϴϸϾ ϴϾ ϿϹ ϼ  ϼ ϴ ϹϷ  ϸϼϴϷϹ Ϲϻϴ, 

Ͼ Ϲ ϶Ͽϼ Ϲ  ϴ Ϲ ϶ ϴ ϴϿ Ϲ ϴ ϹϸϹϿϹ ϼ  ϼϻ Ϲ ϶ ϼ ϼ  Ͼ Ϲ ϴ ϼ . П ϼ  

Ϸ , ϶ ϹϾ Ͻ Ϲ Ϲ ϼ, ϺϹ  ϶Ͽϼ  ϶ϼϹ ϼϿϼ ϴϿϼ ϼϹ ϼ Ϲ ϴϿ Ͻ ϴ ϼ . 

ϗϿϼ ϼ -Ͼ Ϲ ϼ ϴ  ϼ Ϲ ϴϿ ϴ  ϴ϶Ͽ ϴ  ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϺϹ  

϶ ϴ  ϶ Ͽϼ Ͼϴ ϴϿϼϻϴ ϴ ϼ Ͼ  Ϲ  ϼϻ Ϲ ϼϻϴ ϼϼ Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶, 

ϼ ϹϴϾ ϼ  ϼϻ Ϲ ϼϴ ϼϼ ϴ ϼ ϴϹ  ϹϾϴ  ϺϹ ϴ ϴ ϴϿ  ϴϸϼ  Ͼϴ ϴϷϹ Ϲϻϴ. ϧϷϿϼ 

ϵ  ϸϹ Ϻϴ  Ϲϻ ϴ ϼ ϹϿ Ϲ Ͼ Ͽϼ Ϲ ϶ϴ ϼ Ϲ ϴϿ Ͻ ϴ϶Ͽ ϹϽ,  

ϼϻ Ϲ Ϲ ϼϹ ϶ Ϲ ϼϼ 4ϠϘϕϦ/1ϠϘϕϦ ϴ ϼ ϴϹ  Ͽ Ͼ  ϵϿϼϺϹ Ͼ Ͼ  «oil window». 

Ki (и н и н  к ффи и н ) ϶Ͽ Ϲ  Ϲ ϼϹ  ϸϹ Ϻϴ ϼ  

ϼϻ Ϲ ϼϸ  ϷϿϹ϶ ϸ ϸ ϶ ϼ ϴ ϴ ϼ ϼ ϴ ϴ Ͼ ϸϹ Ϻϴ ϼ  ϴϿϾϴ ϶ ϴϿ Ϸ  

Ϲ ϼ  -ϥ17 ϼ -ϥ18. Иϻ Ϲ Ϲ ϼ  Ϸ  ϴ ϴ Ϲ ϴ ϶ Ϲ Ϲ Ϲ ϼ Ϲ Ͼ Ϸ  ϻ Ϲ϶ϴ ϼ  

ϼ ϸϼ  ϶ Ϲϻ Ͽ ϴ Ϲ ϷϹ Ϲ ϴ ϼϼ -ϴϿϾϴ ϶ ϶ ϵ Ͽ Ϲ  Ͼ Ͽϼ Ϲ ϶Ϲ  ϴ϶ Ϲ ϼ   

ϼϻ Ϲϼϸ ϼ ϷϿϹ϶ ϸ ϸϴ ϼ [Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981]. В ϼ ϶ Ͻ ϴϾ ϼϾϹ ϸϿ  

ϼ ϿϹϸ ϶ϴ ϼ  ϼ Ͼ ϹϿ ϼϼ Ϲ ϹϽ Ϲ  ϴ  ϼ Ͽ ϻ  ϶ Ͼϴ Ϲ ϶Ϲ ϷϹ Ϲ ϼ Ϲ Ͼϼ  

Ͼϴϻϴ ϹϿϹϽ ϼ ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϴ ϴϿ Ϸϼ Ki – Pr/ -ϥ17 ϼ Ph/ -ϥ18 [Peters 

K.E. et al., 2005; Norgate et al., 1999]. Нϴ ϸϼϴϷ ϴ Ϲ, Ϲ Ͻ ϴ ϶Ϲ ϼ  

ϴ ϴ Ϲ ϶, ϴ  ϹϸϹϿ  ϼ  ϼ ϸ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ϲ ϹϽ. В 

ϼ Ϲ Ϲ ϼϼ Ͼ ϴ ϼ  Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸϴ  ϼ ϴ ϴ Ϲ  ϼ Ͽ ϻ  ϶ ϴϻ Ͻ 

Ϲ Ϲ ϼ. Пϴ ϴ Ϲ  Ki ϾϴϻϴϿ  ϸ ϴ  ϼ  Ͼϴϻϴ ϹϿϹ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2004ϴ, 2004Ϸ]. 

Pr/ -ϥ17 ϼ Ph/ -ϥ18  Ϲϻ Ͽ ϴ ϴ  ϼ ϿϹϸ ϶ϴ ϼϽ [Norgate et al., 1999] ϾϴϻϴϿϼ  

ϸ ϴ  ϼ ϼ ϴ ϴ Ϲ ϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  ϷϿϹϽ. Ϣϸ ϴϾ  ϼ 

ϼ ϿϹϸ ϶ϴ ϼ  ϶ ϸϼϿϼ  ϸϿ  ϵ ϴϻ ϶ ϷϿϹϽ ϶ ϸ ϴ  ϼ Ͼ  ϸϼϴ ϴϻ Ϲ Ϲ Ϲ ϼ 

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, Ro  0,56 ϸ  1,26 %, ϶ϴ ϶ϴ Ϲ  ϶Ϲ  ϸϼϴ ϴϻ  «oil window». 

ϦϴϾϺϹ  ϼ   Ϲ ϼ ,    ϶ Ͽ Ϲ Ϲ  ϼ ϼ  ϼ ϿϹϸ ϶ϴ ϼ  ϼϻ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϶ 

Pr/ -ϥ17 ϼ Ph/ -ϥ18  ϴϻ Ϲϻ  ϸ Ϸ  Ϸ Ͽ Ϸ  Ͽϴ ϴ ϾϴϻϴϿϼ ϵ Ͽ Ͻ ϴϻϵ  

ϻ ϴ Ϲ ϼϽ. ϔ϶  Ϲϸ ϿϴϷϴ  Ϲ ϶Ϲ Ϲ ϶Ͽϼ ϼϹ ϵ ϴ ϶Ͼϼ ϴϸϾ ϴϾ ϿϹ ϼ  ϼ 

ϴ ϹϷ  ϸϼϴϷϹ Ϲϻϴ ϴ ϻ ϴ Ϲ ϼ  ϼ  Ͼϴϻϴ ϹϿϹϽ. В ϴ Ϲ  Ͽ ϴϹ Ki ϴϾϺϹ 

ϴ ϴϾ Ϲ ϼϻ Ϲ  Ϲ ϴϵϼϿ  ϻ ϴ Ϲ ϼϽ, ϾϴϾ  ϴϻ Ϲϻ  Ϸ Ͽ  Ͽϴ ϶, ϴϾ ϼ ϶ 

Ϲ Ϲ Ͼϴ ϴϷϹ Ϲϻϴ  ϸ Ϸ  ϵ ϴϻ ϴ Ͼ ϸ Ϸ  ( ϼ Ͼϼ 27 ϼ 29). 
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Ϥϼ Ͼ 27. ϛϴ϶ϼ ϼ  Ki ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 4ϠϘϕϦ/1ϠϘϕϦ 

Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 

 

К  (Н /Ч). Пϴ ϴ Ϲ , ϶ϴ Ͻ ϴ Ϲ ϼϼ ϸϹ Ϻϴ ϼ  -ϴϿϾϴ ϶  Ϲ Ϲ  

Ͼ Ͽϼ Ϲ ϶  ϴ ϶ ϷϿϹ ϸϴ Ͼ ϸϹ Ϻϴ ϼ  -ϴϿϾϴ ϶  Ϲ  Ͼ Ͽϼ Ϲ  ϴ ϶ 

ϷϿϹ ϸϴ [Bray E.E. and Evans E.D., 1961; Scalan R.S. and Smith J.E., 1970]. ϥ ϶ϹϿϼ Ϲ ϼϹ  

Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϻ ϴ Ϲ ϼϹ Ϸ  ϴ ϴ Ϲ ϴ ϼϵϿϼϺϴϹ  Ͼ 1,0. ϛ ϴ Ϲ ϼϹ 

ϵ Ͽ Ϲ ϼϿϼ Ϲ Ϲ 1,0 ϶ ϻϴ϶ϼ ϼ ϼ  ϼ ϴ ϸ ϸ ϿϺ  Ͼϴϻ ϶ϴ  ϴ ϼϻϾ  

Ϲ ϼ Ϲ Ͼ  ϻ ϹϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. ϱ  ϴ ϴ Ϲ  ϼ Ͽ ϻ Ϲ  ϴϾϺϹ ϸϿ  

ϹϸϹϿϹ ϼ  ϻ ϹϿ ϼ Ϲ ϹϽ. ϦϹ  Ϲ Ϲ ϹϹ, ϴ ϴ Ϲ  К   Ϲ ϴϺϴϹ  Ϲ Ϲ  

Ϲ ϼ Ϲ Ͼ Ϸ  ϶ ϻϸϹϽ ϶ϼ  ϴ ϷϿϹ ϸϹ Ϻϴ ϼϹ ϸ ,   ϶ϼϸ  ϼϻ ϼ Ͼϴ 28, 

ϷϸϹ Ϲ ϴϵϿ ϸϴϹ  Ϲ Ͼ Ͻ Ͼ ϹϿ ϼϼ  4ϠϘϕϦ/1ϠϘϕϦ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 
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Ϥϼ Ͼ 28. ϛϴ϶ϼ ϼ  К  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 4ϠϘϕϦ/1ϠϘϕϦ 

Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 
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Ϥϼ Ͼ 29. Иϻ Ϲ Ϲ ϼϹ ϹϾ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϷϿϹϽ  ϴϻ Ϲϻ  Ͽϴ ϴ ϧ1 ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϶ Ϲ Ϲ  

Ͼ϶ϴϺϼ ϴ . %100
X

/n)X(X
_Ϣ

ragne.

2

av.i ×−∑=к н нин и н , ϷϸϹ Xi – ϻ ϴ Ϲ ϼϹ 

ϴ ϴ Ϲ ϴ; Xrange – ϸϼϴ ϴϻ  ϼϻ Ϲ Ϲ ϼ  ϴ ϴ Ϲ ϴ ϸϿ  ϶ Ϲ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ 

Ϧ Ͼ Ͻ ϵϿϴ ϼ; n – Ͼ Ͽϼ Ϲ ϶  ϻ ϴ Ϲ ϼϽ. 
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MPI-1 ( и ф нан н в  ин к ) и DNR-1 ( и и наф а ин в  

н ни ). Ϣ Ϲ  ϴ  ϶ Ͼϴ Ϲ ϶Ϲ Ͼϴϻϴ ϹϿϹϽ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ Ͻ ϴϾ ϼϾϹ ϼ Ͽ ϻ  ϴ ϴ Ϲ , ϶ϴ Ϲ ϴ ϴ ϹϸϹϿϹ ϼϼ 

ϴϻϿϼ  ϼϻ Ϲ ϶ ϼ Ϸ Ͽ Ϸ ϶ Ϲ ϴ Ϲ ϴ ϼ ϴ ϴϿϼ ϴ [Peters K.E. et al., 2005]. В 

ϸϼ Ϲ ϴ ϼ Ͻ ϴϵ Ϲ ϵ Ͽϼ ϴ Ϲ  Ͽ Ͼ  ϸ϶ϴ ϼϻ ϼ , Ϲ ϼϿ Ϲ ϴ Ϲ ϶ Ͻ 

ϼ ϸϹϾ  )91)69,0/(()32(5,11 MPMPPMPMPMPI ++×+×=−  [Radke et al., 1986] ϼ 

ϸϼ Ϲ ϼϿ ϴ ϴϿϼ ϶ Ϲ Ϲ ϼϹ DMNDMNDMNDNR 5,1/)7,26,2(1 +=−  [Alexander et 

al., 1985]. Иϻ Ϲ Ϲ ϼϹ ϼ  ϴ ϴ Ϲ ϶ ϶ Ϲ Ϲ Ϲ ϼ Ϲ Ͼ Ͻ ϶ Ͽ ϼϼ ϼ ϸϼ  ϻϴ 

Ϲ  ϼϻ Ϲ ϼϻϴ ϼϼ Ϲ ϼϿ  ϼϻ Ϲ ϶ ϼ ϸϹ Ϲ ϼϿϼ ϶ϴ ϼ . ϔ϶ ϴ ϼ ϼ  ϴ ϴ Ϲ ϶ 

ϵ Ͽϼ Ͽ Ϲ ϴ ϴ  ϶ϻϴϼ ϶ ϻ   ϴϺϴ ϹϿ Ͻ ϵ  ϶ϼ ϼ ϼ ϴ. НϹ  

ϴ , ϼ Ͽ ϻ ϶ϴ ϼϹ ϴ ϴ Ϲ ϶ ϶ Ϲ Ͻ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ ϶ Ϲ ϴϹ  ϹϾ Ϲ 

ϸ ϼ, ϷϿϴ϶  ϵ ϴϻ  ϶ ϻϴ   ϶Ͽϼ ϼϹ  ϼ ϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, 

Ͽϼ Ͽ Ϸϼϼ ϸ, ϴ ϼϴϿ  Ͽ ϶ϼϽ [Peters K.E. et al., 2005; Norgate et al., 1999; Killops 

S. et al., 2001]. 

Иϻ ϼ Ͼϴ 30 ϶ϼϸ ,  ϸϿ  ϷϿϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴϵϿ ϸϴϹ  Ͽ Ͼ  

Ϲϵ Ͽ ϴ  Ϲ ϸϹ ϼ  ϶ϹϿϼ Ϲ ϼ  MPI-1 ϼ DNR-1   Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. П ϼ 

ϼϻϾ  Ͼϴ ϴϷϹ ϹϻϹ MPI-1 ϼ DNR-1 ϴ ϴϾ Ϲ ϼϻ  ϵ Ͽ ϼ  ϴϻϵ  ϻ ϴ Ϲ ϼϽ. ϧϷϿϼ  

ϼϻϾ Ͻ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ , ϼ Ϲ ϼϹ ϼϻϾϼϹ ϻ ϴ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ, .Ϲ. 

ϵϹϸ Ϲ Ϲ ϶ ϸ ϸ , ϼ Ϲ  ϶ Ϲ Ϲ ϻ ϴ Ϲ ϼ  MPI-1 ϼ DNR-1, ϴ  ϵ Ϸϴ Ϲ  

϶ ϸ ϸ  ϷϿϹϽ ϴϵϿ ϸϴ  ϻϴ ϼϺϹ Ϲ ϻ ϴ Ϲ ϼ  ϼ  ϴ ϴ Ϲ ϶. П ϸ ϵ Ϲ 

ϴϵϿ ϸϹ ϼ  ϸϹϿϴϿϼ  ϴϾϺϹ ϶ ϴϵ Ϲ [Norgate et al., 1999]. 

Ϥ Ͼ ϶ ϸ ϶  ϻ ϴ Ϲ ϼ ϼ ϴ ϴ Ϲ ϶, ϶ϴ  ϴ ϴ ϹϸϹϿϹ ϼϼ 

Ϲ ϴ Ϲ ϶ ϼϿϼ ϴ ϴϿϼ ϶, Ϻ  ϸϹϿϴ  Ϲ϶Ϲ  Ϲ Ͼ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. Нϴ ϼ ϾϹ 30 ϷϿϼ  ϴϼϵ Ͽ ϹϽ Ϲ Ϲ  ϻ ϹϿ ϼ (ϲϺ -

ЧϹ Ϲ ϴ Ͼϴ  Ͼ϶.346), Ϲϸϼ ϼ ϿϹϸ ϶ϴ  Ϸ Ͽ  Ͽϴ ϶, ϼ Ϲ  ϴϼ Ϲ ϼϹ 

ϻ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶ MPI-1 ϼ DNR-1. В ϹϿ , Ͽϴ  ϧ1 ϴ ϲϺ -ЧϹ Ϲ ϴ Ͼ Ͻ 

Ͽ ϴϸϼ ϴ ϴϾ Ϲ ϼϻ Ϲ  ϴϼϵ Ͽ ϹϽ ϶ ϸ ϸ Ͻ ϴ Ϲ , .Ϲ. ϼ ϶ϴ ϼϹ 

ϹϷ  ϼ ϸϼϿ , Ͼ ϹϹ ϶ ϹϷ , ϶ ϵ ϿϹϹ ϶ ϴ ϶ϼ ϹϿ Ͻ ϵ ϴ ϶ϾϹ ϴϸϾ ϴϾ ϿϹ ϼ . 
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Ϥϼ Ͼ 30. ϛϴ϶ϼ ϼ  MPI-1 ϼ DNR-1 ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 

4ϠϘϕϦ/1ϠϘϕϦ Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 

 

H/(H+M) ( ан- ан в  н ни ). Ϡ Ϲ ϴ  ϴ ϸ   ϸ Ϸϼ ϼ 

ϵϼ ϴ ϾϹ ϴ ϼ ϼ Ͼ  ϼ Ͽ ϻ  ϶ ϴϾ ϼ Ϲ Ͼϼ  ϷϹ ϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼ . Чϴ Ϲ 

϶ ϹϷ  ϼ ϼ Ϲ  ϾϴϾ ϴϸϹϺ Ϲ Ͼ ϼ Ϲ ϼϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ ϸ ϴ ϴ ϼ  ϴϸϼ  ϹϷ  Ϲ ϵ ϴϻ ϶ϴ ϼ  ϶ Ϲ , .Ͼ. 17β,21α(Н)- Ϲ ϴ  

Ϲ ϼ Ϲ Ͼϼ Ϲ ϹϹ ϴϵϼϿϹ , Ϲ  17α,21β(Н)-Ϸ ϴ . ϕ Ͽ  Ͼϴϻϴ  [Peters K.E. et al., 2005], 

 ϶ ϴ ϴϿϹ «oil window» ϼ ϸ ϼϺϹ ϼϼ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ (Ro) 

ϼ Ϲ  0,5 % Ϲ ϼϹ Ϸ ϴ /(Ϸ ϴ + Ϲ ϴ ) ϸ ϼϷϴϹ  ϶ϹϿϼ ϼ  ϴ϶ Ͻ 0,94 ϼ 

ϸϴϿϹϹ ϴϹ  . Ϣϸ ϴϾ  ϴϾϺϹ Ϲ ϴϿ ,  H/(H+M) ϻϴ϶ϼ ϼ   ϼ ϴ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϴ ϼϴϿ  Ͽ ϶ϼϽ. ϘϿ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ 

϶ϼ  ϼ ϷϿϹϽ, .Ϲ. ϸϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͼ Ϸ  ϼ Ͼ ϼ Ϲ ϴϿ Ϸ  ϼ ϴ 

϶ϹϸϹ ϼϹ Ϸ ϴ - Ϲ ϴ ϶ Ϸ    Ͼϴ ϴϷϹ Ϲϻϴ Ͽϼ ϴϹ  [ϗ ϴ ϶ ϼ ϸ ., 2006Ϸ]. 

П ϼ ϸ Ͻ ϼ Ͻ ϺϹ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ϸ  ϶ ϻϸϹϽ ϶ϼ  Ϸ ϴ - Ϲ ϴ ϶ Ϲ Ϲ ϼϹ ϶ 

Ϸϴ ϼ Ϲ Ͼ  ϶Ϲ Ϲ ϶Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ ϴ Ϲ  ϵ ϹϹ, Ϲ  ϶ Ϲ Ͼϼ . ϗ ϴ ϼ Ϲ Ͼϼ 

 ϶ ϴϺϴϹ  ϶ ϿϹϸ Ϲ  ϶ϼϸϹ ( ϼ Ͼ 31). 
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Ϥϼ Ͼ 31. ϥ Ϲ ϴ ϼ Ϲ Ͼ Ϲ ϼϻ ϵ ϴϺϹ ϼϹ ϼϻ Ϲ Ϲ ϼ  Ϸ ϴ - Ϲ ϴ ϶ Ϸ  Ϲ ϼ  ϶ 

ϸϹ Ͼϴ ϴϷϹ Ϲϻϴ ϸϿ  Ͼ Ϸ  ϼ Ϲ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

 

Иϻ ϼ Ͼϴ 32 ϶ϼϸ ,  Ϸ ϴ - Ϲ ϴ ϶ Ϲ Ϲ ϼϹ ϶ϹϿϼ ϼ϶ϴϹ    

Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϸ ϴϾ  ϴϵϿ ϸϴϹ  Ϲ ϶Ϲ Ͻ ϴϻϵ  ϻ ϴ Ϲ ϼϽ. П  

ϴϻ Ϲϻ  ϸϹϿ  Ϸ Ͽ  Ͽϴ ϶ ϶ϴ ϼϴ ϼ  ϴ ϴ Ϲ ϴ ϴ϶Ͽ Ϲ  6,4-15,5 % 

( ϼ Ͼ 29) 
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Ϥϼ Ͼ 32. ϛϴ϶ϼ ϼ  MPI-1 ϼ DNR-1 ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 

4ϠϘϕϦ/1ϠϘϕϦ Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 
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ββ/(ββ+αα) ( я ан в ава 29). В ϻ Ϻ  ϴϼϵ ϿϹϹ Ͽ ϼ 

ϴ ϴ Ϲ ϴ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϼ Ͽ ϻ Ϲ ϼ ϶ ϷϹ ϼ ϼ Ϲ Ͼ Ͻ ϴϾ ϼϾϹ, ϶Ͽ  

ϴϻϿϼ Ϲ Ϲ ϴ ϶ Ϲ Ͼϴϻϴ ϹϿϼ [Peters K.E. et al., 2005]. В ϴϵ Ϲ ϵ Ͽ ϼ Ͽ ϻ ϶ϴ  

Ϲ ϼϹ Ϲ ϼϹ ββ ϼ αα ϼϻ Ϲ ϶ ϼϷ ϴ ϴ ϴ. В ϶ϼϸ  Ϸ ,  ϸϹ Ϻϴ ϼϹ 

Ϲ ϴ ϶ ϶ ϼ ϿϹϸ ϶ϴ  Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ Ϲ  ϴϿ , ϸϿ  ϵ Ͽ ϼ ϶ϴ ϵ ϴϻ ϶  

Ͼϴϻϴ ϹϿ  Ϲ ϵ Ͽ ϼ ϴ . Иϻ ϼ Ͼϴ 33 ϶ϼϸ ,    4ϠϘϕϦ/1ϠϘϕϦ ϶ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ϲ ϼ ϸϼ  ϶ ϻ ϴ ϴ ϼϹ ϻ ϴ Ϲ ϼϽ ββ/(ββ+αα) ϸϿ  Ϲ ϴ ϴ ϥ29 ϶ ϷϿ  

϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ . Ϣϸ ϴϾ  ϼ ϻ ϴ Ϲ ϼ  4ϠϘϕϦ/1ϠϘϕϦ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ͼ Ͽ  2,0, 

ϴϾϺϹ ϾϴϾ ϼ Ϸ ϴ - Ϲ ϴ ϶ Ϲ Ϲ ϼϹ, ββ/(ββ+αα) ϶ ϷϿ  ϸ ϼϷϴϹ  ϺϹ 

ϴϾ ϼ ϴϿ  ϻ ϴ Ϲ ϼϽ 0,60-0,67. 
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Ϥϼ Ͼ 33. ϛϴ϶ϼ ϼ  ββ/(ββ+αα) Ϲ ϴ ϶ ϥ29 ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ   ϻ ϴ Ϲ ϼϽ 

4ϠϘϕϦ/1ϠϘϕϦ Ͽ Ϲ  Ͼ ϴϾ ϶ ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 

 

4.2.4. а ра в  ш и  (BNFR) 

ϔ ϴϿϼϻ Ͽϼ Ϲ ϴ  ϸϴ  ϼ ϶ϹϸϹ Ϲ ϼ ϿϹϸ ϶ϴ ϼ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ 

϶ϼ  ϾϴϻϴϿϼ,  ϼ ϸϼ  ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϶ϴ Ͻ ϴ 

ϷϿϹ Ϲ Ϸ ϴ ϼ Ϲ Ͼϼ , ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϴ ϴϾ Ϲ ϼ ϼϾϴ  ϼϿϼ ϿϹϾ Ͽ  ϴ϶Ϲ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ Ϲ ϻ϶ Ͽ Ϲ  ϶ ϸ ϴ Ͻ Ϲ Ϲ  Ϲ ϼ϶ϴ  Ϲ Ϲ  

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϹϽ ϶ ϻ Ϲ Ͼϴ ϴϷϹ Ϲϻϴ ϶Ϲ ϶ ϹϽ Ϲ ϶ Ͻ Ͽ ϶ϼ Ϲ ϷϿϴ϶ Ͻ 

 97



ϻ  Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ  (Ro=0,50-0,90 %, 4ϠϘϕϦ/1ϠϘϕϦ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ϲ =0,4-3,0). 

Ϡ Ϸϼ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ ϵ  Ͼϴϻ ϶ϴϹ  ϴ ,  Ϲ ϵ ϸϼ  Ͼ ϿϹϾ Ϲ 

ϼ Ͽ ϻ ϶ϴ ϼϹ ϸ  ϶ϼϸ ϶ ϼ ϿϹϸ ϶ϴ ϼϽ ϸϿ  Ϲ Ͼϼ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ. Ϣϸ ϴϾ  ϴϾ Ͻ ϸ ϸ ϺϹ  ϼ϶ ϸϼ  Ͼ ϴ ϼ Ϲ, Ͼ Ϸϸϴ 

ϸ ϼ ϴ ϴ Ϲ  Ͼϴϻ ϶ϴ  ϴ ϸ  Ϲ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϴ ϴϿ Ϲ ϴ 

ϸ Ϸ . КϴϾϼ  ϴ ϴ Ϲ ϴ  ϶  Ͽ ϴϹ ϼ  ϶Ϲ ϼ , ϼϿϼ ϺϹ ϼ  ϶ ϸϼ  ϹϾ Ϲ 

Ϲϸ Ϲ ϼϹ? ϦϴϾϼϹ Ͽ ϴϼ ϴ  ϼ ϼ  ϸϿ  ϼϻϾ Ͻ Ϲ Ϲ ϼ ϻ ϹϿ ϼ (Ro=0,50-0,70 %, 

4ϠϘϕϦ/1ϠϘϕϦ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ϲ = 0,4-3,0). Нϴ ϼ Ͼϴ  26-33 ϶ϼϸ ,  ϴ ϴ Ϲ  

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϶ϾϿ ϴ  ϼ Ͽϼ Ϲ ϾϼϹ ( ϼ Ͼϼ 24 ϼ 25), ϼ Ϲ  ϵ Ͽ Ͻ ϴϻϵ  

ϻ ϴ Ϲ ϼϽ, ϶ϴ ϶ϴ ϼϽ ϶Ϲ  ϸϼϴ ϴϻ  ϻ ϴ Ϲ ϼϽ ϸϿ  ϶ Ϲ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ. ϙ Ͽϼ ϼ ϶ Ͼ  Ͼϴ ϴϷϹ ϹϻϹ, ϷϿϴ  Ͽϼ Ϲ ϴ  ϼ ϼϾϴ , ϼ 

Ͼϴϻϴ ϹϿ ϼ ϻ ϹϿ ϼ ϸϿ  ϷϿϹϽ Ϸ  ϵ  Ts/(Ts+Tm), MPI-1,  ϸϿ  ϼϻϾ Ϸ  

Ͼϴ ϴϷϹ Ϲϻϴ ϴϾ Ͻ ϴ ϴ Ϲ  ϶ Ϲ , ϻϴ ϼ ϾϿ Ϲ ϼϹ  H/(H+M) ϼ St-C29 ββ/(ββ+αα), 

ϴ ϴϾ Ϲ ϼϻ ϹϷ  ϴϼϿ ϹϽ Ͼ ϹϿ ϼϹϽ Ϲϸϼ ϴϿ  ϴ ϴ Ϲ ϶  ϶ Ϲ  

Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. П  Ϲ ϵ ϸϼ  ϴϽ ϼ ϴϾ Ͻ ϴ ϴ Ϲ , Ͼ Ͻ ϵ Ͽ ϵ  

ϸ ϴ   ϶ ϹϸϹϿϴ  «oil window», ϶ ϴϼ Ϲ ϹϽ Ϲ Ϲ ϻϴ϶ϼ ϹϿ  ϴ ϼϴϿ  

Ͽ ϶ϼϽ ϴϾ ϿϹ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϴ Ͼ Ϲ , Ϲ ϵ ϸϼ Ϲ ϸϿ  ϴ ё ϴ, 

ϸϹ ϺϴϿϼ  ϶ ϻ ϴ ϼ ϹϿ  Ͼ Ͽϼ Ϲ ϶ϴ . 

П ϼ ϴ ϴϿϼϻϹ ϴ - ϴϷ Ϲ Ϸ ϴ   ϴϻϿϼ  ϴ ϴ , ϵ Ͽ  ϵ ϴ Ϲ  

϶ ϼ ϴ ϼϹ ϴ ϴ ϹϸϹϿϹ ϼϹ Ϲ  ϼϾ ϶  m/z 218 ( ϼ Ͼ 34) ϹϺϸ  48 ϼ 50 ϼ ϴ ϼ 

ϸϹ Ϻϼ϶ϴ ϼ . В ϵ ϴϻ ϴ   ϴϻϿϼ Ͻ Ϲ Ϲ  ϻ ϹϿ ϼ ϴ ϹϸϹϿϹ ϼϹ ϼ  ϼϾ ϶ 

ϹϺϸ  ϵ Ͻ ϵ Ͽ  ϴϻϿϼ . Ϥϴ ϼ ϶Ͼϴ ϴ - ϹϾ ϶ ϼ ϴ϶ Ϲ ϼϹ  ϼ Ϲ ϼ ϼ  

ϸ ϵ ϼ ϹϾ ϴ ϼ ϶ ϵϼϵϿϼ ϹϾϹ ϴ - ϹϾ ϶ «NIST» ϾϴϻϴϿϴ,  ϼ ϼ ϴϸϿϹϺϴ  

ϼϻ Ϲ ϴ  ϵϹ ϻ ϴ ϴ ϴ, .Ϲ. Ͽϼ ϼϾϿ ϴ ϴ ϼ Ϲ Ͼϼ ϼ ϷϿϹ϶ ϸ ϸϴ ϼ  ϴ  

Ͼϼ Ͽ ϸϴ ϶ ϸ  Ͼ Ͽ Ϲ. ϤϴϻϿϼ ϼϹ  ϼϻ Ϲ ϶ ϹϺϸ  ϵ Ͻ ϶Ͽ Ϲ  Ͽ ϺϹ ϼϹ ϸ Ϸ  

ϵ Ͼ ϶ Ϸ  ϵϹ ϻ Ͽ Ϸ  Ͼ Ͽ ϴ. ϥ ϷϿϴ  ϼ Ϲ ϼ  ϸϴ  ϶ Ͽϼ Ϲ ϴ  ϼ ϼϾϴ  

[Reckendorf R.M., 2003; Marynowski L. et al., 2004; Armstroff A., 2004], ϸ Ͼ ϶ ϸϴ ϼ 

ϴ Ϸ ϴ ϼϼ ϼϻ Ϲ ϶ ϵϹ ϻ ϴ ϴ ϴ ϶Ͽ Ϲ  ϿϹϸ ϼ : Ϲ ϶  Ͽ ϼ Ϲ  

ϵϹ ϻ [b] ϴ [2,1-d] ϴ  (ϕНϨ[2,1-d]), ϶  – ϵϹ ϻ [b] ϴ [1,2-d] ϴ  (ϕНϨ[1,2-

d]), ϼ Ϲ ϼ  – ϵϹ ϻ [b] ϴ [2,3-d] ϴ  (ϕНϨ[2,3-d]). 
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Ϥϼ Ͼ 34. Ϡϴ - ϴϷ Ϲ Ϸ ϴ  (m/z 218) Ͼ ϴϾ ϶ ϼϻ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ 

϶ϼ   К ϿϷϼ Ͼ Ͻ Ͼ϶.141 ( ϼϻϾϼϽ Ͼϴ ϴϷϹ Ϲϻ) ϼ ϳ Ͻ Ͼ϶.22 (϶ ϾϼϽ Ͼϴ ϴϷϹ Ϲϻ) 

 

В ϵ ϴϻ ϴ   ϼϻϾ Ͻ Ϲ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϹ Ϻϴ ϼϹ ϕНϨ[1,2-d] 

ϼ ϹϿ  ϸ϶  ϸ Ϸϼ  ϶Ͽ Ϲ  ϴϼ Ϲ ϼ . ϥ  Ͼϴ ϴϷϹ Ϲϻϴ ϼ ϸϼ  

϶ϹϿϼ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϕНϨ[1,2-d] ϼ Ϲ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϕНϨ[2,3-d]. ϥ Ϲ  

Ϸ  ϹϸϿ ϺϹ  ϼ Ͽ ϻ ϶ϴ ϼϹ ϶ Ϸ  ϴ ϴ Ϲ ϴ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϷϿϹϽ (ϵϹϻ ϴ ϴ ϶ Ϲ Ϲ ϼϹ – BNFR), ϶ϴ Ϲ ϴ 

Ϲ ϼϼ ϸϹ Ϻϴ ϼ  ϴϻϿϼ  ϼϻ Ϲ ϶ ϵϹ ϻ ϴ ϴ ϴ [Oblasov N.V. et al., 2007]: 
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Иϻ ϼ Ͼϴ 35 ϶ϼϸ ,   ϴ ϴ Ϲ  ϸϿ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  Ϲ  

 Ͼ ϹϿϼ   ϻ ϴ Ϲ ϼ ϼ Ϲ ϼ  4ϠϘϕϦ/1ϠϘϕϦ ϸϿ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , 

Ͼ Ϲ ϵ Ͽ  ϶ ϵ ϴ  ϶ Ͼϴ Ϲ ϶Ϲ ϵϴϻ ϶ Ϸ  ϴ ϴ Ϲ ϴ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ. П  

ϴ϶ Ϲ ϼ   ϸ Ϸϼ ϼ ϴ ϴ Ϲ ϴ ϼ ϵϹ ϻ ϴ ϴ ϶ Ϲ Ϲ ϼϹ ϾϴϻϴϿ  ϴϼϵ ϿϹϹ 

ϼ ϼ ϴϼ Ϲ ϹϹ ϻϴ϶ϼ ϼ ϼ  ϴ ϼϴϿ  Ͽ ϶ϼϽ. ϕϹ ϻ ϴ ϴ  ϸϹ Ϻϴ  

϶ ϿϹϸ ϶  Ͼ Ͽϼ Ϲ ϶ϴ  ϶ Ϸϴ ϼ Ϲ Ͼ  ϶Ϲ Ϲ ϶Ϲ Ͼ Ϸ  ϷϹ Ϲϻϼ ϴ, ϴϾ ϿϹ ϼϹ 

Ͼ Ϸ  ϼ ϸϼϿ  ϶ ϶ ϴ ϶ϼ ϹϿ  Ͽ ϶ϼ . Ϣ ϼ Ϲ ϵ Ͽϼ ϵ ϴ ϺϹ  ϶ 

Ͼ ϴϾ ϴ  ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . ϥ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϼ ϸϼ  

϶ϹϿϼ Ϲ ϼϹ ϻ ϴ Ϲ ϼϽ BNFR ϶ Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ. ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼ  Ϸ  

ϴ ϴ Ϲ ϴ ϸϿ  ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼϻ Ͼ϶ϴϺϼ  К ϸϴϾ ϶ Ͼϴ  33, К ϸϴϾ ϶ Ͼϴ  31 ϼ 

ЧϹϵϴ  219 ϴ϶Ͽ  1,30-1,40. Ϥϴ Ϲ  ϼ ϹϿ Ϸ  ϾϿ Ϲ ϼ  ϴ ϴ Ϲ ϴ  

ϴϻ Ϲϻ  Ϸ Ͽ Ϸ  Ͽϴ ϴ ϧ1 ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼϻ Ϲ Ϲ  Ͼ϶ϴϺϼ  ϾϴϻϴϿ,  

ϴϼ Ϲ ϼ  ϾϿ Ϲ ϼϹ  ϴ ϴϾ Ϲ ϼϻ  ϴ ϴ Ϲ  ϶ϴ Ϲ ϴ ϴ ϹϸϹϿϹ ϼϼ 

ϵϹ ϻ ϴ ϴ ϶ (  1,4 ϸ  5,7 %). 
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Ϥϼ Ͼ 35. К ϹϿ ϼ  ϵϹ ϻ ϴ ϴ ϶ Ϸ  ϼ ϸϹϾ ϴ ϷϿϹϽ ϶ϴ Ϸϴ Ͼ Ͻ ϶ϼ  ϼ 

Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ Ϸ  Ϲ ϼ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  

 

П ϼ  ϼ ϼ  ϴϾϺϹ Ϲ ϼ  ϹϾ Ϲ ϸ ϷϼϹ ϵϹ ϼ 

ϵϹ ϻ ϴ ϴ ϶ Ϸ  ϼ ϸϹϾ ϴ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϹϽ. ϕϹ ϻ ϴ ϴ  

ϸϹ Ϻϴ  ϶ Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ ϶ ϸ ϴ  Ͼ Ͽϼ Ϲ ϶Ϲ, ϵ  ϵϹϻ ϸ Ͽ ϼ ϹϿ Ϸ  

Ͼ Ϲ ϼ ϶ϴ ϼ  ϼ ϼ ϴ ϴ - ϹϾ Ϲ ϼϼ ϴ ϼ ϴ  Ϲ ϼ  
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ϼϻ Ϲ ϶. В Ͽ Ϲ ϶Ϲ  ϺϹ  Ͼϴϻϴ ,   ϴ ϴ Ϲ  ϵ ϸϹ  ϴϺϴ  

ϼϻ Ϲ Ϲ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϴ ϵ ϿϹϹ ϴ ϼ  ϼ ϵ ϿϹϹ ϶ Ͼϼ  ϴϸϼ  ϹϷ  

Ϲ ϵ ϴϻ ϶ϴ ϼ , Ϲ  ϼ ϿϹϸ ϶ϴ Ϲ ϷϿϼ. 

И Ͽ ϻ ϶ϴ ϼϹ ϵϹ ϻ ϴ ϴ ϶ ϶ ϷϹ ϼ ϼ Ϲ Ͼϼ  ϹϿ  ϴ ϴ ϼ϶ϴϿ  Ͽ Ͼ  

϶ ϸ Ͻ ϴϵ Ϲ [Armstroff A., 2004], ϶ Ͼ Ͻ ϼϻ ϴϿ  ϴ϶ ϴϿϹ ϻ Ͻ Ͼϼ  ϷϿϹϽ 

ϴϻϿϼ  Ϸ Ͽ  ϵϴ ϹϽ ϶ ϙ϶ ϴϻϼϼ. ϔ϶  Ͻ ϴϵ  ϶ ϶ϿϹ ,  

ϵϹ ϻ ϴ ϴ  Ϸ  ϵ  ϼ ϸϼϾϴ ϴ ϼ ϶ϾϿϴϸϴ Ϲ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, 

 ϶ϻϴϼ ϶ ϻ  ϴ ϹϸϹϿϹ ϼ  ϼ  ϸϹ Ϻϴ ϼ  ϼ Ͼϴ ϴϷϹ Ϲϻϴ Ϲ ϵ Ͽϴ ϵ ϴ ϺϹ ϴ, ϶ Ͽϼ ϼϹ 

 Ͼϼ  ϷϿϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ. В ϻ Ϻ , ϼ ϼ ϴ ϻϸϹ  ϻϴϾϿ ϴϹ  ϶ ϾϴϾϼ -  

϶ ϻ ϴ  ϵϹ  ϴ϶ϴ ϷϿϹϽ, Ͽϼϵ  ϶ϼϼ Ͼ ϹϾ Ͻ Ϲ Ͼϼ ϻ ϹϿ ϼ 

ϼ ϿϹϸ ϶ϴ Ͻ ϼ  ϶ ϵ Ͼϼ ϷϿϹϽ. 

ϥ ϴ϶ϿϹ ϼϹ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ (BNFR, H/(H+M) ϼ St-C29 ββ/(ββ+αα)) ϼ 

Ϲϻ Ͽ ϴ ϶ ϻϴ Ϲ ϴ, ϴ ϴϾϺϹ ϴ Ϲ ϴ  ϸ Ϲ  ϸϹϿϼ ϶ϴ ϼ  ϸϴ Ͼ϶ϴϺϼ  (  

ϼ Ͽ ϻ ϶ϴ ϼϹ  Ϸ ϴ Ϸ  Ͼ ϿϹϾ ϴ Genex) ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ 

ϾϴϻϴϿ  ( ϼ Ͼ 36),  ϴϼϿ ϴ  Ͼ ϹϿ ϼ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϴϵϿ ϸϴϹ  

 ϴ ϼ ϴ ϼ ϻ ϴ Ϲ ϼ ϼ Ro ϼ Ͼ Ϲ ϼ Ϲ ϴϿ  ϻϴ Ϲ Ϲ ϼ ϶ ИϗϤϗИ. Иϻ Ͽ  

϶ ϴϸϴ  Ͽ Ͼ  ϸ϶ϴ ϻ ϴ Ϲ ϼ  Ro ϸϿ  ϵ ϴϻ ϶ ϼϻ Ͼ϶ϴϺϼ  К ϸϴϾ ϶ Ͼϴ  33 ϼ ϕ Ͽ ϴ  2. 

П  ϸϴ  [Ϩ ϼ  ϔ.Н., 2005] ϸϿ  К ϸϴϾ ϶ Ͼ Ͻ ϼ ϵϿϼϻϿϹϺϴ ϼ  Ͽ ϴϸϹϽ (ЧϹϵϴ , 

Чϴ ϴϹ϶ Ͼϴ , Нϴϻϼ Ͼϴ ) ϵ Ͽϴ ϹϸϹϿϹ ϴ Ϲ Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ ϶Ϲ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ ϾϴϾ 

ϴϸϼ  ϠК1
1
,  ϶Ϲ ϶ Ϲ  ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ 0,60-0,64 % 

( ϴ ϴϿ  Ϲ Ϸ  Ͼ ϴ). ϘϿ  ϵ ϴϻ ϴ ϷϿ  ϼϻ 33 Ͼ϶ϴϺϼ  К ϸϴϾ ϶ Ͼ Ͻ Ͽ ϴϸϼ 

 ϼ ϼ  ϻϴ ϼϺϹ Ϸ  Ro. ϥϾ ϹϹ ϶ ϹϷ , ϻϴ Ϲ  ϶ Ͼ Ͻ ϶ ϸ ϸ Ͻ 

ϴ Ϲ ϼ ϼ ϵ Ͽ Ϸ  ϸϹ Ϻϴ ϼ  ϷϿϹ϶ ϸ ϸ , Ͽϼ  ϼ ϴ ϴϿ Ϲ ϶  

Ͼ Ϲ ϶ ϻϴ ϼϺϹ  ϻ ϴ Ϲ ϼϹ ϴϺϴ ϹϿ Ͻ ϵ ϼ,  Ϲ  ϶ϼϸϹ ϹϿ ϶ Ϲ  

ϴ ϴϿ  ϶ ϾϼϹ ϻ ϴ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ (417 ϾϷ ϧВ/  ϸ ). П ϸ ϵ Ϲ 

϶ϿϹ ϼϹ ϻϴ ϼϺϹ ϼ  Ro ϸϿ  ϶ϼ ϼ ϼ ϴ  ϶ Ͼ Ͻ ϶ ϸ ϸ Ͻ ϴ Ϲ  Ϸ Ͼ ϴ  

ϼ ϴϹ  ϶ Ϲ Ϲ ϶Ϲ Ͻ ϼ ϼ ϶ Ͻ Ͽϼ Ϲ ϴ Ϲ [ϥ ϵϹϹ϶ϴ ϟ.И., 1968; George S.C. et 

al., 1994; Sykes R., 2004; Wilkins R.W.T. and George S.C., 2002]. В ϾϼϽ ϶Ϲ  

Ͼϴ ϴϷϹ Ϲϻϴ ϴ ϵ Ͽ ϹϽ ϴ ϼ ϔϿϹϾ ϴ ϸ ϶ Ͼ Ϸ  ϶ ϸϴ ϸ ϶Ϲ ϺϸϴϹ  ϼ ϿϹϸ ϶ϴ ϼ ϼ 

ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ ,  Ϲϻ Ͽ ϴ ϴ  ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼϽ, ϹϴϿϼϻϴ ϼ  

Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ ϻϸϹ  ϶Ͽ Ϲ  ϸ Ͻ ϼϻ ϴ Ͻ ϶ Ͼ Ͻ ϶ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

ϼ ϸ ϼϷϴϹ  60 %  ϴ ϴϿ Ϸ  Ϲ ϼϴϿϴ. 
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Ϥϼ Ͼ 36. Вϻϴϼ ϶ ϻ  ϻϴ Ϲ Ϲ  ϼ ϴ Ϲ  ϻ ϴ Ϲ ϼϽ ϴϺϴ ϹϿ Ͻ ϵ ϼ 

϶ϼ ϼ ϼ ϴ ϼ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϹϽ. 
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5. НЕФ Е А ЕНЕ АЦИ ННЫ  ЕНЦИА  Е  СК  АС И 

 

И ϿϹϸ ϶ϴ ϼ  ϶ Ͻ ϶ Ϸ Ͽ  Ͽϴ ϶ Ͼϼ  Ͽ ϺϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

϶ ϻϴ   ϸ  ϸ ϹϽ, ϷϿϴ϶ Ͻ ϼϻ Ͼ  ϶Ͽ Ϲ  ϶ϼϹ ϾϹ ϶ Ϸ  

ϴ Ϲ ϼϴϿϴ Ͽ  ϴ ϴϾ Ϲ ϼϻ ϹϷ  ϴϻ Ϲϻ  Ϸ Ͽ  Ͽϴ ϶. И Ϲ ϼϽ  

ϴϾ ϼ Ϲ ϾϼϽ ϴ Ϲ ϼϴϿ ϵ Ͽ Ϲϸ ϴ϶ϿϹ  ϶ ϵ Ͽ ϼ ϶Ϲ Ͽ ϴϹ϶ ϴϿ ϼ Ϸ Ͽ ϼ 

Ͽϴ ϴ ϼ (ϸ  0,5-1 Ϲ ϴ). П  Ϲ Ϲϸ ϴ϶Ͽ Ͽ  ϶ ϻ Ϻ  ϶ Ͽ Ͻ Ϲ Ϲ 

ϿϹϸϼ  ϻϴϾ Ϲ ϼ ϼϻ Ϲ Ϲ ϼ  ϴ϶ϴ ϼ ϶ Ͻ ϶ ϶  Ϸ Ͽ  Ͽϴ ϶, ϾϴϾ 

 ϴϻ Ϲϻ , ϴϾ ϼ ϶ Ͽ ϴϸ  ϴ ϴ Ϲ ϼϼ. В Ϲ Ϲ ϼ ϿϹϸ ϶ϴ ϼϽ ϸϴϿ  ϵ ϿϹϹ 

Ͽ  ϴ ϴϾ Ϲ ϼϻ ϶ϴ  ϴϻ Ϲϻ  2-3 Ϲ ϶  ϶Ϲ Ϲ Ͼϼ  Ϸ Ͽ  Ͽϴ ϶ ϼϻ 

Ϲ Ϲ  Ͼ϶ϴϺϼ . 

ϤϹϻ Ͽ ϴ  ϼ ϿϹϸ ϶ϴ ϼϽ ϵ ϴϻ ϶ ϷϿϹϽ ϾϴϻϴϿϼ ( ϴϵϿϼ ϴ 15),  ϻϴ Ϲ  

ϼϻϾ Ϸ  ϸϹ Ϻϴ ϼ  ϼ Ϲ ϴϿ Ͻ ϴ϶Ͽ ϹϽ ϼ ϵϿϴϸϴ  Ϲ  ϶ Ͼϼ  ϵ ϼ  

Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ  Ϲ ϼϴϿ  (S2, ϾϷϧВ/  ϸ ), ϸϴϺϹ ϼ ϼ ϹϿ  

Ϲ϶ Ͼ  Ϲ ϼϴϿϹ ϴ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ (HI, ϾϷϧВ/  ϥ Ϸ).  

ϕ Ͽ ϴ  ϴ  ϶ Ϲ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϴ ϴϾ Ϲ ϼϻ  ϸϹ Ϻϴ ϼϹ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϵ ϿϹϹ 50 %, ϶ Ϲϸ Ϲ  ϴ϶Ͽ  70-80 %. Иϻ ϴϵϿϼ  16 ϿϹϸ Ϲ , 

 ϻϴ Ϲ  Ϸ  ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ (S2, ϾϷϧВ/  ϸ ) ϶ 

Ϲϸ Ϲ  ϶ ϼ ϴϻϴ (187 ϼ϶ 65 ϾϷϧВ/  ϸ ) Ϲ϶ ϴϹ  Ϲ ϼϴϿ ϴ ϷϼϿϿϼ ϶ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ϧ Ͼ Ͻ ϵϿϴ ϼ. ϛ ϴ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ ϵ Ͽ ϼ ϶ϴ ϷϿϹϽ, 

ϸϿ  Ͼ  ϵ Ͽϼ ϶ϹϸϹ  ϼ Ͽϼ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ , Ϲ϶ ϴ  200,  ϸ ϿϺ  

Ͼϴϻ ϶ϴ  ϴ ϵ  Ͼ ϷϹ Ϲ ϴ ϼϼ ϺϼϸϾϼ  ϷϿϹ϶ ϸ ϸ ϶.  

И ϿϹϸ ϶ϴ ϼ  ϴ ϷϼϿϿϼ ϶ Ϸ Ͼ Ͻ ϶ϼ  ϴ ϸϹ Ͽ ϴϸϹϽ (ϔ ϼ Ͼϴ , 

К ϿϷϼ Ͼϴ , ϥ Ͽϵ ϶ϴ , ϥ Ϸϼ Ͼϴ , П ϼϾ Ͽ Ϸ Ͼϴ , ϧ ϴ Ͼϴ  ϼ ϸ .) Ͼϴϻ ϶ϴ  ϴ 

ϼ  ϵ ϿϹϹ ϼϻϾ  ϷϹ Ϲ ϴ ϼ  ϵ   ϴ϶ Ϲ ϼ   ϷϿ ϼ. ϥ ϸϹ Ϻϴ ϼϹ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϷϿϹ ϸϴ ϶ ϼ  ϴ϶Ͽ Ϲ  ϶ Ϲϸ Ϲ  3,2 % ϴ ,  Ϲ  ϹϸϾ  

϶ Ϲ ϴ  ϵ ϴϻ   ϥ Ϸ. Ͼ Ͽ  10 % ϴ . ϕϿϼϻϾϼϹ ϻ ϴ Ϲ ϼ  ϸϿ  ϷϿϼ ϼ  Ͽ ϺϹ ϼϽ 

ϼϺ ϹϽ ϼ Ϲϸ ϹϽ  ϵ Ͽϼ Ͽ Ϲ  ϼ ϸ Ϸϼ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ [ϥ Ͼ ϶ В.ϥ. ϼ ϸ , 

1999; К ϶ϼ  ϔ.ϱ. ϼ ϸ ., 1995; К Ϲ϶ϴ ϙ.ϔ., 2005]. 
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ϦϴϵϿϼ ϴ 15. Ϙϴ Ϲ ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼϽ ϷϿϹϽ ϼ ϴ϶ϿϹ ϼϹ Rock-Eval ϴ ϴ Ϲ ϶ ϷϿϹϽ  ϴ ϴ Ϲ ϴ ϼ ϵϴϺϹ ϶ Ͼ Ͻ ϼ 

Ϸ Ͼ Ͻ ϶ϼ . 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ли 

ϔ ϼ Ͼϴ  54 2925,10 J1-2 2,02 93,61 0,02 423 208 4 14 44,96 

ϔ ϼ Ͼϴ  51 2723,40 J1-2 3,73 197,64 0,02 419 283 5 12 69,92 

ϕ Ͼ ϶ϴ  1 2569,40 J3 11,24 116,54 0,09 431 149 14 6 78,24 

ϕ Ͼ ϶ϴ  1 2569,60 J3 7,16 81,63 0,08 431 130 11 3 62,79 

ϕ Ͼ ϶ϴ  1 2569,85 J3 9,60 174,30 0,05 425 226 12 3 77,25 

ϕ Ͼ ϶ϴ  1 2570,20 J3 10,41 206,25 0,05 425 260 13 3 79,18 

ϕ Ͼ ϶ϴ  1 2570,40 J3 9,19 99,10 0,08 430 133 12 3 74,42 

ϕ Ͼ ϶ϴ  1 2570,70 J3 9,73 185,54 0,05 428 235 12 3 78,99 

ϕ Ͼ ϶ϴ  1 2570,95 J3 10,03 120,28 0,08 428 154 13 4 78,24 

ϕ Ͼ ϶ϴ  1 2571,20 J3 10,57 239,66 0,04 423 309 14 2 77,44 

ϕ Ͼ ϶ϴ  1 2571,50 J3 8,38 228,57 0,04 423 300 11 2 76,23 

ϕ Ͼ ϶ϴ  1 2571,80 J3 9,21 181,91 0,05 428 236 12 3 77,22 

ϕ Ͼ ϶ϴ  1 2572,20 J3 7,64 182,55 0,04 425 242 10 2 75,38 

ϕ Ͼ ϶ϴ  1 2572,55 J3 8,07 67,34 0,11 439 85 10 3 79,24 

ϕ Ͼ ϶ϴ  1 2572,90 J3 7,80 178,35 0,04 427 226 10 3 78,79 

ϕ Ͼ ϶ϴ  1 2573,35 J3 6,08 148,10 0,04 428 206 8 3 71,80 

ϕ Ͼ ϶ϴ  1 2796,60 J1-2 8,97 204,81 0,04 433 252 11 2 81,15 

ϕ Ͼ ϶ϴ  1 2812,90 J1-2 9,22 182,23 0,05 435 220 11 2 82,94 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϕ Ͽ ϼ Ͼϴ  5 3254,50 J1-2 7,24 174,59 0,04 438 258 11 4 67,78 

ϕ Ͽ ϴ  2 2480,20 J3 8,83 191,83 0,04 418 256 12 7 74,80 

ϕ Ͽ ϴ  4 2485,10 J3 7,30 176,64 0,04 420 285 12 11 61,97 

ϕ Ͽ ϴ  4 2493,30 J3 4,06 98,71 0,04 429 123 5 8 80,40 

ВϹ ϹϹ-ϛϴ  80 2690,70 J3 9,00 257,79 0,03 423 349 12 8 73,96 

В Ͼ Ϲ Ϲ Ͼϴ  1 2749,50 J3 11,07 113,35 0,09 443 129 13 2 87,96 

ϗϹ ϴ ϼ ϶ Ͼϴ  200 2638,00 J3 2,75 102,76 0,03 432 136 4 19 75,73 

ϗϹ ϴ ϼ ϶ Ͼϴ  6 2859,00 J1-2 3,66 144,41 0,02 432 183 5 3 79,10 

ϗϹ ϴ ϼ ϶ Ͼϴ  12 2821,20 J1-2 8,43 247,80 0,03 428 302 10 8 82,12 

ϗϹ ϴ ϼ ϶ Ͼϴ  12 2837,90 J1-2 6,41 124,16 0,05 431 188 10 8 66,14 

ϗϹ ϴ ϼ ϶ Ͼϴ  200 2687,00 J3 2,59 101,38 0,02 433 131 3 8 77,45 

ϗϹ ϴ ϼ ϶ Ͼϴ  200 2643,35 J3 3,64 167,23 0,02 426 213 5 6 78,55 

ϗϿ ϴ ϼ ϴ  1 2865,30 J1-2 5,87 387,56 0,01 447 528 8 3 73,36 

ϗϿ ϶ Ͼϴ  4 3020,50 J3 14,22 77,57 0,15 443 91 17 3 85,27 

ϗ ϸϹϹ϶ Ͼϴ  1 2874,30 J1-2 9,64 278,55 0,03 429 345 12 3 80,85 

ϗ ϸϹϹ϶ Ͼϴ  1 2980,80 J1-2 8,48 224,47 0,04 430 298 11 9 75,43 

ϗ Ϲ϶ϴ  218 2770,75 J3 8,65 196,76 0,04 424 289 13 4 67,99 

ϗ ϴ ϼ Ͼϴ  182 2467,90 J3 10,24 208,97 0,05 422 323 16 9 64,66 

ϛϴ ϴϸ -Ϣ ϴ ϼ Ͼϴ  444 2795,40 J1-2 5,16 228,37 0,02 436 439 10 6 52,02 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϛϴ ϴϸ -Ϣ ϴ ϼ Ͼϴ  444 2840,20 J1-2 6,24 105,98 0,06 430 197 12 10 53,83 

ϛϴ ϴϸ -Ϣ ϴ ϼ Ͼϴ  444 2865,30 J1-2 6,24 115,88 0,05 434 190 10 6 60,92 

ϛϴ ϴϸ -Ϣ ϴ ϼ Ͼϴ  37 2714,18 J1-2 3,15 163,68 0,02 427 207 4 7 78,94 

ϛϴ ϴϸ -ϥ ϶ Ͼϴ  9 2515,20 J3 3,39 157,92 0,02 427 195 4 13 81,05 

ϛϴ ϴϸ -ϥ ϶ Ͼϴ  9 2523,20 J3 3,11 130,79 0,02 423 180 4 17 72,55 

И϶ϴ ϶ Ͼϴ  41 2615,20 J3 14,81 238,43 0,06 431 289 18 4 82,42 

ИϷ Ͽ Ͼ -ϦϴϿ ϶ϴ  26 2820,77 J3 6,99 132,02 0,05 424 188 10 8 70,08 

ИϷ Ͽ Ͼ -ϦϴϿ ϶ϴ  26 2820,93 J3 9,65 215,77 0,04 424 287 13 5 75,12 

Кϴϻϴ Ͼϴ  9 2839,20 J1-2 5,89 240,68 0,02 423 297 7 6 80,95 

КϴϿϼ ϶ϴ  30 2876,10 J1-2 3,43 161,37 0,02 425 209 4 6 77,38 

Кϴ Ͽ Ϸϼ Ͼϴ  95 2599,30 J3 6,24 178,01 0,03 431 252 9 5 70,51 

К ϸϴϾ ϶ Ͼϴ  33 2163,90 J3 23,75 311,26 0,07 441 417 32 2 74,58 

К ϸϴϾ ϶ Ͼϴ  33 2243,40 J1-2 15,12 260,05 0,05 441 338 20 2 76,99 

К ϸϴϾ ϶ Ͼϴ  33 2252,30 J1-2 8,20 144,04 0,05 441 182 10 3 79,31 

К ϸϴϾ ϶ Ͼϴ  33 2258,30 J1-2 5,69 87,91 0,06 442 111 7 2 79,10 

К ϸϴϾ ϶ Ͼϴ  31 2131,70 J1-2 15,75 229,93 0,06 447 306 21 1 75,25 

К ϴ ϼ϶ϼ Ͼϴ  10 2979,60 J3 12,83 215,46 0,06 423 297 18 3 72,64 

К ϴ ϼ϶ϼ Ͼϴ  22 2719,02 J3 20,24 216,07 0,09 423 270 25 1 80,01 

К ϿϷϼ Ͼϴ  141 2661,10 J3 5,62 237,11 0,02 418 311 7 7 76,27 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

К ϿϷϼ Ͼϴ  141 2676,00 J3 6,77 207,08 0,03 424 314 10 10 65,86 

К ϿϷϼ Ͼϴ  141 2681,20 J3 8,38 250,69 0,03 417 359 12 9 69,85 

К ϿϷϼ Ͼϴ  141 2744,90 J3 5,09 222,53 0,02 427 275 6 8 81,00 

К ϿϷϼ Ͼϴ  141 2799,00 J1-2 7,59 291,00 0,03 430 376 10 6 77,43 

К ϿϷϼ Ͼϴ  141 3007,50 J1-2 4,75 129,83 0,04 432 240 9 6 54,15 

К ϿϷϼ Ͼϴ  145 2661,40 J3 7,62 228,06 0,03 416 308 10 4 74,05 

К ϿϷϼ Ͼϴ  145 2699,80 J3 3,14 86,07 0,04 437 108 4 8 79,49 

К ϿϷϼ Ͼϴ  144 2623,25 J3 4,44 132,00 0,03 416 248 8 8 53,28 

К ϿϷϼ Ͼϴ  144 2635,90 J3 2,29 117,85 0,02 424 159 3 10 73,93 

К ϿϷϼ Ͼϴ  144 2808,40 J1-2 3,48 172,61 0,02 424 223 4 6 77,58 

К ϿϷϼ Ͼϴ  144 2815,00 J1-2 6,73 246,57 0,03 426 346 9 5 71,24 

ϟ ϶ϴ  204 2739,90 J3 15,82 208,44 0,07 432 249 19 3 83,78 

ϟ ϶ϴ  204 2816,20 J1-2 10,16 207,68 0,05 435 286 14 4 72,58 

ϟ Ϸϼ Ϲ Ͼϴ  187 2496,30 J1-2 6,50 272,98 0,02 421 342 8 8 79,80 

ϟ Ϸϼ Ϲ Ͼϴ  188 2345,10 J3 10,12 260,77 0,04 428 401 16 11 64,96 

ϟ Ϸϼ Ϲ Ͼϴ  190 2619,40 J1-2 4,31 292,25 0,01 444 363 5 7 80,60 

ϟ Ϸϼ Ϲ Ͼϴ  183 2344,90 J3 8,51 226,76 0,04 416 327 12 15 69,33 

Ϡϴ Ͼϼ Ͼϴ  1 2817,30 J1-2 6,14 318,14 0,02 450 547 11 2 58,19 

НϴϿϼ  3 3033,85 J1-2 10,11 233,48 0,04 430 295 13 3 79,26 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

НϴϿϼ  3 3407,15 J1-2 15,09 206,30 0,07 442 246 18 2 83,69 

НϴϿϼ  3 3407,60 J1-2 14,18 198,53 0,07 443 243 17 2 81,70 

НϴϿϼ  5 2987,05 J3 9,47 289,16 0,03 420 378 12 4 76,41 

НϴϿϼ  8 2908,15 J3 10,63 213,76 0,05 426 272 14 3 78,56 

Н ϶ ϶ Ͼϴ  1 2490,35 J3 5,39 143,78 0,04 427 191 7 3 75,37 

Н ϶ ϶ Ͼϴ  1 2490,57 J3 5,28 194,41 0,03 425 236 6 3 82,38 

Н ϶ ϶ Ͼϴ  1 2490,80 J3 4,31 131,87 0,03 428 163 5 4 80,90 

Н ϶ ϶ Ͼϴ  1 2491,05 J3 4,62 121,67 0,04 431 148 6 4 82,47 

Н ϶ ϶ Ͼϴ  1 2491,27 J3 4,02 165,39 0,02 427 205 5 3 80,68 

Н ϶ ϶ Ͼϴ  1 2491,42 J3 4,21 191,26 0,02 423 233 5 3 82,12 

Н ϶ ϶ Ͼϴ  1 2491,65 J3 4,48 155,94 0,03 429 189 5 3 82,56 

Н ϶ ϶ Ͼϴ  1 2491,85 J3 3,56 78,36 0,04 432 103 5 3 75,73 

Н ϶ ϶ Ͼϴ  1 2492,05 J3 4,85 71,79 0,06 439 86 6 4 83,00 

Н ϶ ϶ Ͼϴ  1 2492,25 J3 4,20 126,76 0,03 432 151 5 4 83,88 

Н ϶ ϶ Ͼϴ  1 2492,45 J3 4,38 129,90 0,03 432 152 5 3 85,23 

Н ϶ ϶ Ͼϴ  1 2838,25 J1-2 11,31 184,27 0,06 441 261 16 1 70,63 

ϢϿϼ ϼϽ Ͼϴ  156 2444,85 J3 3,84 136,28 0,03 426 193 5 4 70,63 

ϢϿϼ ϼϽ Ͼϴ  156 2445,48 J3 3,38 35,61 0,09 449 47 4 3 75,20 

ϢϿϼ ϼϽ Ͼϴ  156 2445,68 J3 4,81 80,46 0,06 440 100 6 4 80,66 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϢϿϼ ϼϽ Ͼϴ  156 2445,85 J3 5,10 57,27 0,08 443 72 6 4 79,15 

ϢϿϼ ϼϽ Ͼϴ  156 2446,07 J3 5,34 54,20 0,09 444 63 6 4 85,57 

ϢϿϼ ϼϽ Ͼϴ  156 2446,32 J3 4,60 72,08 0,06 442 88 6 4 81,86 

ϢϿϼ ϼϽ Ͼϴ  156 2446,55 J3 5,94 58,26 0,09 444 68 7 3 85,14 

ϢϿϼ ϼϽ Ͼϴ  156 2446,82 J3 3,66 98,14 0,04 438 129 5 5 75,95 

ϢϿϼ ϼϽ Ͼϴ  156 2447,05 J3 4,36 137,01 0,03 434 165 5 3 83,22 

Ϣ ϴ ϼ Ͼϴ  452 2537,80 J3 4,71 215,13 0,02 439 262 6 3 82,08 

Ϣ ϴ ϼ Ͼϴ  452 2556,10 J3 5,66 138,16 0,04 427 207 8 4 66,79 

Ϣ ϴ ϼ Ͼϴ  450 2508,00 J3 11,44 255,05 0,04 421 335 15 11 76,03 

Ϣ ϴ ϼ Ͼϴ  450 2526,80 J3 8,13 240,54 0,03 420 316 11 3 76,01 

ПϹϿ Ϸϼ Ͼϴ  2 2766,00 ? 7,90 274,85 0,03 431 472 14 8 58,24 

ϥϴϽ ϶ Ͼϴ  1 2879,20 J3 10,44 196,04 0,05 436 382 20 3 51,33 

ϥϴϽ ϶ Ͼϴ  1 3573,00 Pz? 10,06 209,42 0,05 444 255 12 3 82,13 

ϥϹ϶Ϲ ϴ  549 1687,00 Cr 15,77 258,67 0,06 429 392 24 8 66,04 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3042,00 J1-2 6,37 210,30 0,03 427 317 10 5 66,32 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3043,70 J1-2 7,82 232,58 0,03 430 264 9 7 88,18 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2714,95 J1-2 2,46 164,76 0,01 430 214 3 8 76,98 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2715,85 J1-2 2,09 125,97 0,02 430 157 3 10 80,40 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2873,50 J1-2 4,19 130,76 0,03 431 161 5 4 81,26 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2874,35 J1-2 3,77 185,45 0,02 426 254 5 5 72,93 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2874,90 J1-2 3,12 124,13 0,02 431 190 5 7 65,48 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2875,90 J1-2 2,73 131,93 0,02 431 225 5 5 58,75 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2991,10 J1-2 6,62 289,40 0,02 435 354 8 4 81,79 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  29 2993,70 J1-2 5,07 160,27 0,03 429 221 7 5 72,40 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3037,00 J1-2 4,88 182,56 0,03 429 252 7 5 72,57 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3043,75 J1-2 7,16 284,04 0,02 432 354 9 4 80,34 

ϥϹ϶Ϲ -КϴϿϼ ϶ϴ  30 3053,80 J1-2 5,10 145,51 0,03 432 182 6 4 79,97 

ϥϹ϶Ϲ -ϟ Ϸϼ Ͼϴ  189 2363,00 J3 14,05 288,77 0,05 427 460 22 1 62,80 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼϴ  7 2772,60 J1-2 8,24 201,05 0,04 439 238 10 5 84,46 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼϴ  7 2782,30 J1-2 5,43 164,49 0,03 443 192 6 6 85,71 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼϴ  7 2776,30 J1-2 6,35 121,26 0,05 437 231 12 5 52,57 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼϴ  9 2783,40 J1-2 6,08 222,95 0,03 438 254 7 8 87,74 

ϥϹ϶Ϲ -Пϼ Ϲ Ͼϴ  1 3093,10 J1-2 8,58 128,74 0,06 450 152 10 3 84,72 

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  4 2812,30 J1-2 6,34 167,89 0,04 436 204 8 11 82,36 

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  3 2548,60 J3 16,15 322,82 0,05 417 417 21 8 77,37 

ϥϹϿ ϶ϹϽϾϼ Ͼϴ  3 2648,10 ? 2,77 150,37 0,02 427 194 4 5 77,49 

ϥϾϿ ϶ϴ  21 2772,20 J3 8,44 176,11 0,05 435 226 11 3 77,97 

ϥϾϿ ϶ϴ  21 2926,10 J1-2 13,75 260,91 0,05 437 309 16 3 84,30 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϥ Ͽ ϴ  3 2640,30 J3 4,53 144,29 0,03 422 195 6 12 73,88 

ϥ ϵ Ͽϼ ϴ  175 2697,00 J1-2 4,87 161,77 0,03 437 193 6 9 83,96 

ϥ ϶Ϲ Ͼϴ  1868 1907,75 Cr 1,39 70,96 0,02 428 106 2 38 67,15 

ϥ ϶ Ͼϴ  40 2963,80 J1-2 11,67 273,27 0,04 425 354 15 2 77,27 

Ϧϴ ϵϴϹ϶ Ͼϴ  6 2611,00 J3 4,85 266,01 0,02 424 349 6 13 76,24 

Ϧ Ͽ ϴ ϶ Ͼϴ  2 2651,80 J3 5,91 179,43 0,03 427 220 7 6 81,38 

Ϧ Ͽ ϴ ϶ Ͼϴ  2 2777,30 ? 9,03 260,63 0,03 427 314 11 5 83,02 

Чϴ ϴ  190 2594,40 J3 10,34 301,71 0,03 431 375 13 5 80,49 

ЧϹϵϴ  219 2115,90 J3 24,94 197,42 0,11 438 228 29 2 86,74 

ЧϹϵϴ  219 2168,95 J1-2 13,20 202,64 0,06 438 297 19 1 68,20 

ЧϾϴϿ ϶ Ͼϴ  3 2648,40 J3 14,36 209,12 0,06 433 251 17 4 83,44 

ЧϾϴϿ ϶ Ͼϴ  3 3095,40 J1-2 6,94 117,50 0,06 451 179 11 5 65,65 

ЧϾϴϿ ϶ Ͼϴ  6 2625,00 J3 10,63 182,88 0,05 429 226 13 3 80,95 

ЧϾϴϿ ϶ Ͼϴ  6 2626,00 J3 8,64 127,09 0,06 436 154 10 3 82,32 

ЧϾϴϿ ϶ Ͼϴ  6 2627,45 J3 6,17 186,87 0,03 428 239 8 4 78,06 

ЧϾϴϿ ϶ Ͼϴ  6 2628,45 J3 6,55 142,65 0,04 437 178 8 4 80,30 

ЧϾϴϿ ϶ Ͼϴ  6 2640,80 J3 11,74 267,04 0,04 434 334 15 3 79,97 

ЧϾϴϿ ϶ Ͼϴ  6 2647,80 J3 10,06 194,63 0,05 435 237 12 4 82,16 

ЧϾϴϿ ϶ Ͼϴ  9 2615,80 J3 8,44 99,29 0,08 438 126 11 4 78,89 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ЧϾϴϿ ϶ Ͼϴ  5 2945,80 J1-2 9,17 196,60 0,04 450 243 11 2 81,01 

Шϼ Ϸϼ Ͼϴ  299 2647,00 J3 14,39 264,88 0,05 432 361 20 2 73,35 

Шϼ Ϸϼ Ͼϴ  299 2667,20 J3 9,48 218,23 0,04 434 269 12 9 81,07 

ϲϺ -Кϴ ϴ Ϲ϶ Ͼϴ  7 2898,45 J1-2 7,70 208,50 0,04 430 310 11 3 67,30 

ϲϺ -Кϴ ϴ Ϲ϶ Ͼϴ  7 2750,35 J3 12,43 200,18 0,06 425 345 21 2 58,02 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2712,90 J3 19,80 241,41 0,08 425 323 27 2 74,68 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,10 J3 22,39 282,53 0,07 427 344 27 2 82,21 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,40 J3 24,03 219,90 0,10 427 266 29 2 82,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2713,70 J3 19,90 228,39 0,08 429 303 26 1 75,35 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,00 J3 19,49 235,44 0,08 429 290 24 2 81,24 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,30 J3 16,59 229,38 0,07 428 291 21 2 78,74 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2714,70 J3 17,36 203,06 0,08 435 260 22 2 78,02 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,05 J3 16,03 229,56 0,07 432 311 22 2 73,83 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,30 J3 14,26 189,54 0,07 431 278 21 1 68,11 

ϲϺ -ЧϹ Ϲ ϴ Ͼϴ  346 2715,50 J3 18,34 239,55 0,07 435 285 22 2 84,01 

ϳ ϴ  22 2661,50 J3 13,37 237,33 0,05 431 329 19 2 72,12 

ϳ ϴ  22 2687,70 J3 10,83 232,74 0,04 434 280 13 3 83,21 

ϳ ϴ  22 2692,70 J3 11,78 272,49 0,04 438 324 14 3 84,08 

ϳ ϴ  22 2719,40 J3 16,29 269,94 0,06 433 354 21 2 76,26 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  15. 

л ща , р и  С в. № л и а,  В ра  S S1 2 PI Tmax HI BI OI TOC 

ϳ ϴ  22 2742,10 J3 13,13 269,35 0,05 433 329 16 2 81,99 

ϳ ϴ  22 2834,70 J1-2 7,63 212,93 0,03 440 252 9 3 84,59 

ϳ ϴ  22 2986,70 J1-2 8,35 146,65 0,05 440 249 14 2 58,82 

Ар илли  р  ви  

ϔ ϼ Ͼ Ϲ 
(3 ϵ ϴϻ ϴ) 46 3111-3115 J1 0,1 2,9 0,10 449 265 11 68 0,9 

К ϿϷϼ Ͼ Ϲ 
(17 ϵ ϴϻ ϶) 141 3061-3077 J1 0,5 10,5 0,05 448 404 21 14 2,4 

ϥ Ͽϵ ϶ Ϲ 
(4 ϵ ϴϻ ϴ) 93 3126-3131 J1 0,08 0,5 0,32 440 42 11 81 0,7 

ϥ Ϸϼ Ͼϴ  

(16 ϵ ϴϻ ϶) 1 3077-3086 J1 0,4 8,8 0,06 444 158 9 18 4,4 

П ϼϾ Ͽ Ϸ Ͼϴ  

(8 ϵ ϴϻ ϶) 1 3126-3131 J1 1,4 18,0 0,14 450 270 24 10 5,9 

ϧ ϴ Ͼ Ϲ 
(2 ϵ ϴϻ ϴ) 9 3095-3100 J1 0,03 0,14 0,15 442 43 8 114 0,37 

Ар илли  а в  ви  

ϔ ϼ Ͼ Ϲ 
(10 ϵ ϴϻ ϶) 51 2599-2623 J3 3,4 63,8 0,05 423 710 38 3,7 9,0 

ϥ Ͽ Ϲ 
(10 ϵ ϴϻ ϶) 3 2600-2627 J3 3,1 56,8 0,05 424 708 39 3,6 8,0 

К ϿϷϼ Ͼ Ϲ 
(6 ϵ ϴϻ ϶) 145 2650 J3 4,3 60,5 0,07 430 716 47 2,2 9,2 

К ϼ -ϟ Ͼϴ  

(14 ϵ ϴϻ ϶) 30 2449-2463 J3 5,5 83,4 0,06 427 665 44 2,4 12,7 
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S Sл ща , р и  С в. № л и а,  В ра  1 2 PI Tmax HI BI OI TOC 

ϲϺ -Ϡϴ Ͼϼ Ͼϴ  

(14 ϵ ϴϻ ϶) 41 2596-2611 J3 8,1 100,3 0,07 428 661 54 0,7 15,1 

ϟ -ϳ Ͼ Ϲ 
(23 ϵ ϴϻ ϴ) 69  2513-2526 J3 6,2 72,7 0,08 432 656 56 0,5 11,0 

ИϿ Ͼ Ͼϴ  

(15 ϵ ϴϻ ϶) 2 2496-2512 J3 6,5 62,3 0,09 434 614 64 0,9 10,1 

ϥϹ϶Ϲ -Пϼ Ϲ Ͼϴ  

(5 ϵ ϴϻ ϶) 1 2720-2739 J3 2,7 62,0 0,04 439 587 26 0,0 10,4 

К ϸϴϾ ϶ Ͼ Ϲ 
(4 ϵ ϴϻ ϴ) 31 2063-2083 J3 5,1 30,0 0,14 443 456 76 2,8 6,7 

ϛϴ ϴϸ -ϥϴϿ Ͼ Ϲ 
(4 ϵ ϴϻ ϴ) 1  2814 J3 7,2 14,2 0,34 449 148 75 1,8 9,6 

П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  

 

 

 



ϦϴϵϿϼ ϴ 16. ϥ Ϲϸ ϼϹ ϻ ϴ Ϲ ϼ  ϴ ϴ Ϲ ϶, ϴ ϴϾ Ϲ ϼϻ ϼϹ 

Ϲ ϹϷϴϻ ϴ Ϲ ϼ ϾϼϹ ϶ Ͻ ϶ϴ ϸ 

и  р  S1 S2 HI OI С р . 

ϧϷϿϼ 9 187 250 4 76,0 

ϔ ϷϼϿϿϼ  

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  
5 65 700 5 10,0 

ϔ ϷϼϿϼ  Ϸ Ͼ Ͻ 

϶ϼ   
0,4 6,8 300 50 2,4 

 

 

 

Ϥϼ Ͼ 37. ϘϼϴϷ ϴ ϴ ϶ ϸ ϸ Ͻ ϼ ϸϹϾ  – Ͼϼ Ͽ ϸ Ͻ ϼ ϸϹϾ  ϸϿ  ϷϿϹϽ  

Ϲϻ Ͽ ϴ ϴ  ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼϽ. 

 

Иϻ ϼ Ͼϴ 37 ϶ϼϸ ,  Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϴ 

϶ϴ ϼϼ ϻ ϴ Ϲ ϼϽ ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ ϶ ϸ ϸ Ϸ  ϼ Ͼϼ Ͽ ϸ Ϸ  ϼ ϸϹϾ ϶ 

 Ͼ II/III ϼ III ϼ ϴ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ  Ϧϼ  ϼ ВϹϿ Ϲ, ϴ ϷϿϴ  

ϾϿϴ ϼ ϼϾϴ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ  ϶ϹϿϼ ϼ Ϲ ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ [Peters et al., 

2005], ϴϾ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϸ ϿϺ  ϷϹ Ϲ ϼ ϶ϴ  ϾϴϾ Ϸϴϻ, ϴϾ ϼ Ϲ . 

Ϣ ϹϸϹϿϹ ϼϹ ϴ Ϲ ϴϿ Ϸ  ϴ϶ϴ ( ϴϵϿϼ ϴ 17)  ϴϻ Ϲϻ  ϸ϶  ϶Ϲ Ϲ Ͼϼ  

Ϸ Ͽ  Ͽϴ ϶ ϼϻ ϴϻ  Ͼ϶ϴϺϼ  ϾϴϻϴϿ ,  ϻ ϴ Ϲ ϼ  ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϴ ϴ Ϲ ϶ 
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ϼϿ  ϻϴ϶ϼ   Ϲ ϼ  Ϸ  ϼϾ Ͼ Ϲ ϶. В ϼ ϿϹϸ ϶ϴ  ϷϿ  

϶ϹϿϼ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϴ ϼ  Ͼ Ϲ ϶ Ϸ  Ϲ ϼ϶ϼ ϼ ϼ ϴ ϼ ϼ Ϲ ϼ ϼ ϴ ϼ 

Ϲ Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϶ϼ ϼ ϼ ϴ ϼ϶ ϸ  Ͼ Ϲ Ϲ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ 

( ϼ Ͼ 38),  ϶Ͽ Ϲ  ϶ Ͽ Ϲ Ϲ϶ϼϸ . В Ϲ Ϲ ϷϿϹ ϴϾ ϿϹ ϼ  ϶ 

ϼ ϶ϴ ϼϹ ϴ϶ϴ ϼ ϾϴϾ ϿϹϸ ϶ϼϹ ϶ Ͻ ϶ ϷϿ  Ϲ  ϶ϴϺ  Ͽ  ϼϷ ϴϹ  ϵ ϴ ϶Ͼϴ 

ϴϸϾ ϴϾ ϿϹ ϼ  [ϥϴ ϵϹϹ϶ϴ ϟ.И., 1968]. В ϴ ϶ϼ ϹϿ ϴ  ϵ ϴ ϶Ͼϴ ϵ ϶ Ϲ  Ϲ 

Ͽ Ͼ  ϴ Ϲ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϵ Ϲ,  Ͼϼ ϿϹ ϼ  ϴ , ϹϺϸϹ 

϶ ϹϷ , ϴϿϼ ϴ ϼ Ϲ ϾϼϹ Ͼ  ϼ ϸ Ͻ ϵϼ ϴ  ( ϼ , Ͼϼ Ͽ , Ͼϴ ϼ ϼϸ ) 

Ϲ ϶Ϲ  ϵ Ϸϴ Ϲ Ϲ ϶ ϸ ϸ  ϼ ϹϿ  ϸ Ϸϼ  ϴ϶Ͽ ϼ  

ϵϼ ϸ Ϲ ϶ (ϿϼϷ ϼ , ϹϿϿ Ͽ ϻϴ). П  ϷϿϼ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ , 

ϴϾ ϿϹ ϼϹ Ͼ Ϸ  ϼ ϸϼϿ  ϶ ϶ ϴ ϶ϼ ϹϿ  Ͽ ϶ϼ , ϴ ϴϾ Ϲ ϼϻ Ϲ  ϵ ϿϹϹ 

϶ Ͼ Ͻ ϶ ϸ ϸ Ͻ ϴ Ϲ , ϵ Ͽ ϼ  ϶ ϸ  ϿϹ ϼ  ϸ Ͼ ϶ ϼ 

϶ ϸ ϸ  ϼ ϸϹϾ . Нϴ ϼ ϾϹ 38 ϶ϼϸ ,  ϸϿ  ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϴϵϿ ϸϴϹ  

ϴ  Ͼ ϹϿ ϼ  ϹϺϸ  ϶ ϸ ϸ  ϼ ϸϹϾ  ϼ ϿϹ Ϲ  ϴ϶ . В Ϲ ϼ ϷϿϼ 

ϴ ϴϾ Ϲ ϼϻ  ϼϻϾϼ  ϸϹ Ϻϴ ϼϹ  Ͼ Ϲ ϶ Ϸ  ϿϹϽ ϼ ϼ ϴ,  

ϵ  Ͼ ϷϹ Ϲ ϴ ϼϼ ϴ ϴ ϼ ϶  ϷϿϹ϶ ϸ ϸ ϶ ϼ ϼ ϷϿ ϼ ϸ ϿϺ ϴ ϵ  Ϲ 

Ϲ  ϶ Ͼ Ͻ, Ϲ  ϴ ϼ  ϶ Ͼ  ϶ ϸ ϸ  ϴ Ϲ . ϥϾ ϹϹ ϶ ϹϷ , ϼ 

ϷϿϼ ϵϿϴϸϴ  Ϲϼ Ϲ ϶Ϲ  Ϸϴϻ ϷϹ Ϲ ϴ ϼ  Ϲ ϼϴϿ . ϥ Ϲϸϼ ϼ ϿϹϸ ϶ϴ  

ϷϿϹϽ ϼ ϶  ϵ ϴϻ   ϶ Ϲ  ϸϹ Ϻϴ ϼϹ  ϴ Ϲ ϴϿ ϶ Ϸ  ϿϹϽ ϼ ϼ ϴ 

( ϴϵϿϼ ϴ 12 ϶ ϷϿϴ϶Ϲ «Кϴ ϴϷϹ Ϲϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ»),  ϵ ϴϻϹ  ϷϿ  ϼϻ Ͼ϶ϴϺϼ  3 

НϴϿϼ ϹϽ Ͽ ϴϸϼ (ϷϿ ϵϼ ϴ 3407,60 ), ϸϹ Ϻϴ ϼϹ ϿϹϽ ϼ ϼ ϴ – Ͼ Ͽ  18 %. ϦϴϾϼϹ 

϶ ϾϼϹ ϻ ϴ Ϲ ϼ  ϸϹ Ϻϴ ϼ  ϿϹϽ ϼ ϼ ϴ ϶ ϷϿ  Ϸ  Ͼϴϻ ϶ϴ  ϴ ϶ Ͼ  

ϵ  Ͼ ϷϹ Ϲ ϴ ϼϼ ϴ ϴ ϼ ϼ Ͻ Ϲ ϼ. 
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ϦϴϾϼ  ϵ ϴϻ , ϷϿϴ  ϼ Ͽϼ ϼ Ϲ Ͼϼ  ϼ ϿϹϸ ϶ϴ ϼ , ϼ ϸ ϴ Ͻ 

ϹϴϿϼϻϴ ϼϼ Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ, .Ϲ. ϼ ϶Ϲ ϶ Ϲ  Ͼϴ ϴϷϹ ϹϻϹ ϼ 

ϼ ϴϿϼ ϼϼ ϼ  ϵϿϴϷ ϼ  Ͽ ϶ϼϽ ϸϿ  Ϲ ϶ϼ Ͻ ϼ ϶ ϼ Ͻ ϼϷ ϴ ϼϼ, ϴ 

ϴϾϺϹ ϴϾϾ Ͽ ϼϼ, ϶Ϲ  ϼ ϶ϴ ϼ  ϻϴϿϹϺϹϽ Ϲ ϼ, ϷϹ Ϲ ϼ ϶ϴ  

ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  ϸ ϿϺ ϴ ϵ  ϸ ϴ  ϶ Ͼ Ͻ,  Ͼ ϴϽ Ϲ Ϲ Ϲ Ϲ 

ϼϺϹ, Ϲ   Ϸ Ͼ Ͻ ϶ϼ  ϼ ϸ Ϸϼ  ϸ ϼϺ ϹϽ ϼ Ϲϸ ϹϽ ,  ϶ Ϲ  

ϸϹ Ϻϴ ϼϹ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

Ϥϼ Ͼ 38. ϛϴ϶ϼ ϼ  ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ ϶Ϲ Ϲ Ͼϼ  ϷϿϹϽ ϕ Ͼ ϶ Ͻ 

Ͼ϶ϴϺϼ  1  ϸϹ Ϻϴ ϼ  ϶ Ϲ  ϴ Ϲ ϴϿ ϶ Ϸ  ϶ϼ ϼ ϼ ϴ ϼ ϴ ϼ  

Ͼ Ϲ ϶ ϼ ϿϹ Ϲ Ϸ  ϴ϶ϴ. 

R2 = 0.8147

R2 = 0.8224
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ϦϴϵϿϼ ϴ 17. ПϹ Ϸ ϴ ϼ Ϲ ϾϼϽ ϼ ϿϹ Ϲ Ͻ ϴ϶ ϷϿϹϽ 

р ра ич и  ав ля,% Эл  ав ля, %  л ща , 

р и  
С в. № л и а,  

L Vt Sv I Ml К C H S N O H/C O/C 

ϕ Ͼ ϶ϴ  1 2569,40 2,1 31,9 23,6 38,9 3,5 56,6 76,18 5,16 3,86 4,50 10,30 0,81 0,10 

ϕ Ͼ ϶ϴ  1 2569,60 4,9 13,5 25,1 35,2 21,3 66,0 62,85 4,68 10,99 14,10 7,38 0,89 0,09 

ϕ Ͼ ϶ϴ  1 2569,85 1,9 67,9 9,7 18,6 1,9 25,6 - - - - - - - 

ϕ Ͼ ϶ϴ  1 2570,20 - - - - - - 79,42 6,34 1,98 0,30 11,96 0,96 0,11 

ϕ Ͼ ϶ϴ  1 2570,40 1,3 20,9 23,2 49,0 5,6 68,3 - - - - - - - 

ϕ Ͼ ϶ϴ  1 2570,70 1,4 62,2 9,2 25,5 1,7 32,2 - - - - - - - 

ϕ Ͼ ϶ϴ  1 2570,95 1,3 34,5 15,7 46,4 2,1 58,1 75,17 5,00 5,34 5,90 8,59 0,80 0,09 

ϕ Ͼ ϶ϴ  1 2571,20 0,9 94,3 0,6 0,0 4,2 0,4 76,79 6,34 3,95 2,00 10,92 0,99 0,11 

ϕ Ͼ ϶ϴ  1 2571,50 2,4 84,9 5,1 4,0 3,6 7,7 76,84 6,34 4,12 3,50 9,20 0,99 0,09 

ϕ Ͼ ϶ϴ  1 2571,80 0,4 58,5 5,1 33,2 2,8 37,7 74,23 5,79 5,92 6,00 8,06 0,94 0,08 

ϕ Ͼ ϶ϴ  1 2572,20 0,7 95,7 0,7 0,0 2,9 0,5 74,44 5,81 4,29 5,70 9,76 0,94 0,10 

ϕ Ͼ ϶ϴ  1 2572,55 0,0 10,5 20,1 59,4 10,0 80,9 72,97 5,34 7,74 10,40 3,55 0,88 0,04 

ϕ Ͼ ϶ϴ  1 2572,90 0,8 80,2 7,1 9,5 2,4 14,6 - - - - - - - 

ϕ Ͼ ϶ϴ  1 2573,35 2,0 88,2 1,0 2,1 6,7 3,0 72,40 5,76 4,81 5,90 11,13 0,95 0,12 

ϢϿϼ ϼϽ Ͼϴ  156 2445,48 0,0 16,5 41,1 31,0 11,4 65,9 70,64 4,20 0,73 14,20 10,23 0,71 0,11 

ϢϿϼ ϼϽ Ͼϴ  156 2445,68 0,4 35,7 19,4 38,8 5,7 54,9 78,36 5,15 0,28 4,50 11,71 0,79 0,11 

ϢϿϼ ϼϽ Ͼϴ  156 2445,85 0,0 11,9 23,7 56,3 8,1 78,5 75,34 4,88 3,11 7,80 8,87 0,78 0,09 

ϢϿϼ ϼϽ Ͼϴ  156 2446,07 0,3 8,1 26,8 62,5 2,3 82,3 82,80 5,44 0,21 0,40 11,15 0,79 0,10 

ϢϿϼ ϼϽ Ͼϴ  156 2446,32 0,3 24,1 24,6 44,4 6,6 65,1 79,96 5,58 0,36 2,20 11,90 0,84 0,11 

ϢϿϼ ϼϽ Ͼϴ  156 2446,55 0,8 8,6 29,5 56,8 4,3 79,9 82,82 5,10 0,89 1,50 9,69 0,74 0,09 

ϢϿϼ ϼϽ Ͼϴ  156 2446,82 0,0 88,5 2,0 5,2 4,3 6,8 75,00 5,70 2,04 5,10 12,16 0,91 0,12 

ϢϿϼ ϼϽ Ͼϴ  156 2447,05 0,3 86,9 3,8 8,5 0,5 11,1 81,15 6,36 0,45 0,10 11,94 0,94 0,11 
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6. НЕФ И, СВ АННЫЕ С ИС Ы  АНИЧЕСКИ  ВЕЩЕС В , И  

КА А ЕНЕ  И АС С АНЕНИЕ 

 

П ϸ ϶Ϲ ϺϸϹ ϼϹ  ϴ ϼ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ϴ ϼϼ 

ϷϿϹ϶ ϸ ϸ  Ͼ ϿϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϶Ͽ Ϲ  ϿϹϾ Ͽ Ͻ ϼ ϼϻ Ͻ ϴ϶ 

Ϲ ϼ ϼ Ϸϴϻϴ ϺϹ Ͼ  ϴ ϹϷ ϸ  Ϲ ϺϸϹ ϼϽ. ϘϿ  ϶ ϶ϿϹ ϼ  ϷϿϹ϶ ϸ ϸ  

Ͼ ϿϹ ϼϽ, ϶ ϼ ϶ϴ ϼϼ Ͼ  ϼ ϼ ϴϿ  ϴ ϼϹ ϷϿϼ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ , 

Ϲ ϵ ϸϼ  ϵ Ͽ  ϶Ϲ ϼ Ͼ ϹϿ ϼ  ϴ϶ϴ Ϲ ϹϽ ϼ ϷϿϹ϶ ϸ ϸ  Ϸϴϻ ϶  

Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ ϼ Ͽ ϺϹ ϼ ϼ. 

 

6.1. и и а ия  а в  их л ляр  ава 

ϛ ϴ ϼ ϹϿ Ϲ ϴϻ϶ϼ ϼϹ ϴ ϴϿϼ ϼ Ϲ Ͼ Ͻ Ϲ ϼϾϼ ϻϴ ϿϹϸ ϼϹ Ϲ Ͼ Ͽ Ͼ  

ϸϹ ϼϿϹ ϼϽ ϻ϶ ϿϼϿ  ϸϹϿϴ  Ϲ ϶Ϲ Ͻ ϶ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ 

Ϸϴϻϴ. И ,  Ϲ ё Ϲϸ ϿϴϷϴϿ  ϶ϻϴϼ ϶ ϻϼ Ϲ ϼ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ϶ 

ϴ ϴϿϹ 20 ϶ϹϾϴ В.И. ВϹ ϴϸ ϾϼϽ, ϹϷ ϸ  Ϸ Ͼ ϴ  ϼ ϴ ϴϻ  ϶  ϼ ϿϹϸ ϶ϴ ϼϽ 

ϸ ϶Ϲ ϺϸϹ  ϴϻϿϼ ϼ ё ϼ. В ϴϾ ϼ Ϲ ϾϼϹ ϻϴϸϴ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ ϹϽ ϴ  

ϵ ϻϴ ϹϿ  ϶ ϸϼ  ϼϸϹ ϼ ϼϾϴ ϼ  Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ ϶ ϴϸ  ϵϴ ϹϽ ϴ , 

ϸ ϴϾ  ϼ  ϴ϶ϼϿ Ϲ ϹϸϹϿϹ ϼϹ ϼ Ϲ Ͼϴ ϶ϾϿϴϸϴ ϶ Ϲ ϹϷϴϻ  ϴϽ ϴ 

Ϲ Ͽϼ ϴ ϵϹϻ ϼ ϿϹϸ ϶ϴ ϼ  ϼ ϷϹ Ϲ ϼ Ϲ Ͼ Ͻ ϼ ϼϻϴ ϼϼ ϷϿϹ϶ ϸ ϸ  Ͽ ϼϸ ϶ 

Ͼ  Ϲ ϺϸϹ ϼϽ. В ϿϹϸ ϹϹ ϶ Ϲ  ϵϿϹ Ͻ ϼ ϺϸϹ ϼ  Ϲ ϹϽ ϶ 

ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϻϴ ϼ ϴϿϼ  ϼ ϻϴ ϼ ϴ  ϷϼϹ Ϲ Ϲ, Ϲϸϼ ϼ  ϔ.ϱ. К ϶ϼ , 

ϔ.ϔ. ПϹ ϶, Ϣ.В. ϥϹ Ϲϵ Ϲ ϼϾ ϶ϴ, Н.В. ϟ ϴ ϼ , И.В. ϗ ϴ ϶, Н.П. ϛϴ ϼ϶ϴϿ ϶ ϼ 

ϷϼϹ ϸ ϷϼϹ. 

ϛϴ ϶  ϸϿ  ϴϻϸϹϿϹ ϼ  Ϲ ϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴ Ϸ  ϵ Ͽϴ ϶ϻ ϴ 

ϷϹ ϼ ϼ Ϲ Ͼϴ  ϼ ϼϻϴ ϼ , ϴϻ ϴϵ ϴ ϴ  И.В. ϗ ϴ ϶  ϼ ϹϷ  Ͼ ϿϿϹϷϴ ϼ. ϥ ϷϿϴ  ϹϽ 

϶ Ϲ Ϲ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϶ ϻϴ   Ϲ  ϶ ϼ ϼ ϴ ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ, 

ϴ Ͽ ϺϹ ϼ ϶ ϶Ϲ ϹϽ ϼ ϼϺ ϹϽ, Ϲϸ ϹϽ Ϲ, ϴ ϴϾϺϹ ϴϿϹ ϻ Ϲ. В ϶Ϲ ϶ϼϼ  

ϼ  ϵ Ͽϼ ϶ ϸϹϿϹ  ϵϴϺϹ ϶ ϾϼϽ, ϴϿϹ ϻ Ͻ ϾϼϽ ϼ Ϸ ϾϼϽ ϼ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 

2003]. КϴϺϸ Ͻ ϼ  Ϲ ϼ ϼ ϹϹ  ϸ Ϲ ϶Ϲ  Ͽϼ ϼϽ ϶ ϼϻϼϾ - ϼ ϼ Ϲ Ͼϼ  

϶ Ͻ ϶ϴ , ϶Ͽ ϼ  ϿϹϸ ϶ϼϹ  ϴϻ Ϸ  ϿϹϾ Ͽ Ϸ  ϼ ϴ Ϸ  ϴ϶ϴ. 

ϱϾ Ϲ ϼ Ϲ ϴϿ Ϲ ϸϴ Ϲ ϼϻ ϴϵ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2003] ϵ Ͽϼ ϻ ϴ ϼ ϹϿ  

ϴ ϼ Ϲ  ϼ ϸ Ͽ Ϲ . 

ϥ ϶ Ϲ Ϲ Ϲ ϶ ϻ Ϻ ϼ ϴ ϴϿϼ ϼ Ϲ Ͼ Ͻ Ϲ ϼϾϼ ϻ϶ Ͽ  ϼ Ͽ ϻ ϶ϴ  ϼ 

ϷϹ Ϲ ϼ Ϲ Ͼϼ  (Ͼ ϹϿ ϼ ) Ϲ ϼ  ϴϾ ϼ Ϲ Ͼϼ Ϲ Ϸ ϴ ϼ Ϲ Ͻ ϴϵ  

ϴ ϴ Ϲ ϶. Ϣϸ ϴϾ  ϴ ϴϾ ϼϾϹ ϴ  ϼ Ͽ ϻ  ϴ ϴ Ϲ , ϶ϴ Ϲ ϴ 
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Ϲϸϼ Ϲ ϼ , ϸϹ Ϻϴ ϼϹ Ͼ  ϶ Ϲ ϼ Ͼ ϴϽ Ϲ Ϲϻ ϴ ϼ ϹϿ . В  Ͽ ϴϹ 

Ϲ ϶ Ϲ  ϴ  Ϸ ,   Ϲϸϼ Ϲ ϼ , ϴ϶ ϼ  ϶ Ϲ  ϸ ϴ  Ͽ ϴϽ , 

ϵ ϸϹ  ϸϹϿϴ  Ϲ϶Ϲ Ͻ ϶ ϶ ϸ ϵ  ϶ ё  ϷϹ ϼ ϼ Ϲ Ͼ  ϵϿϼϾϹ ϼ, ϿϹϸ ϶ϴ ϹϿ , ϷϹ Ϲϻϼ Ϲ 

Ϲ ϼ. П  ϼ ϼ ϼϻϴ ϼϼ ϼ Ͽ ϻ ϶ϴϿϼ  ϾϿϴ  Ϲϸϼ Ϲ ϼϽ, Ͼ Ϲ ϸϹ Ϻϴ  ϶ 

Ϲ ϼ ϶ ϻ ϴ ϼ ϹϿ  Ͼ Ͽϼ Ϲ ϶ϴ . 

ϘϿ  ϷϹ ϼ ϼ Ϲ Ͼ Ͻ ϼ ϼϻϴ ϼϼ ϵ Ͽϼ ϼ Ͽ ϻ ϶ϴ  ϴ ϴ Ϲ , ϶ϴ Ϲ ϴ 

ϴ ϹϸϹϿϹ ϼϼ ϴϿϾϴ ϶ ϴϿ Ϸ  ϼ ϼϻ  Ϲ ϼ  (Pr/Ph, Ki, Kp), ϸϿϼ Ϲ Ϲ  

ϴϿϾϼϿϵϹ ϻ Ͽ ϶ (ABI), Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ (4ϠϘϕϦ/1ϠϘϕϦ), Ϲ ϼϼ ϸϹ Ϻϴ ϼ  

ϴϿϾϴ ϶ ϼ ϴ ϴ ϼ Ϲ Ͼϼ  ϷϿϹ ϸ ϶ (Ϡϔ/ϔϿϾ). 

В ϴϵϿϼ Ϲ 18 ϼ ϴ ϼ ϾϹ 39 ϼ϶ϹϸϹ  Ϲ ϼ ϾϴϺϸ Ϸ  ϼ ϴ ϼ ϸϴ  ϹϾ Ϲ 

ϵϹ ϼ ϼ  ϿϹϾ Ͽ Ϸ  ϴ϶ϴ. 

НϹ ϼ а в  и а ϴ ϼϷ ϴ ϼ Ϲ Ͼϼ ϼ Ϲ  Ͼ Ͽ ϶ Ͼϴ  Ϸ ϼϻ ϴ 

ϲ1 ϼ ϶ ϹϷ  ϹϿ ϶ Ϸ  Ͼ ϿϹϾ ϴ. П ϼ  ϵ Ͽ ϴ  ϴ  ϻϴϿϹϺϹϽ Ϲ ϼ ϛϴ ϴϸ Ͻ 

ϥϼϵϼ ϼ, ϶ ϻϴ ϴ  Ϲ ϹϷϹ Ϲ ϴ ϼϹϽ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  [Kontorovich A.E. 1984]. В 

Ϧ Ͼ Ͻ ϵϿϴ ϼ Ͼ Ϲ  ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ ϵ Ͽϼ Ϲ Ϲ  Ͼ ϹϽ ϼϹ ϻϴϿϹϺϼ 

Ϲ ϺϸϹ ϼϽ: ϥ ϶Ϲ Ͼ Ϸ , Вϴ Ͼ Ϸ , ϟ Ϸϼ Ϲ Ͼ Ϸ , ПϹ ϶ ϴϽ Ͼ Ϸ , ИϷ Ͽ Ͼ -ϦϴϿ ϶ Ϸ , 

К ϴ ϼ϶ϼ Ͼ Ϸ , Кϴ Ͽ Ϸϼ Ͼ Ϸ , ϥϹ϶Ϲ Ϸ , ϥ Ͽϵ ϶ Ϸ  ϼ ϸ . К Ͽϼ ϼ ϹϿ  Ϲ ϴ  

ϵϴϺϹ ϶ Ͼϼ  Ϲ ϹϽ ϿϹϸ Ϲ  Ϲ ϼ: 

− ϴ Ϲ ϼϻϾϼϹ ϻ ϴ Ϲ ϼ  Ϲ ϼ  ϼ ϴ ϴ Ͼ ϼ ϴ  (Pr/Ph); 

− ϶ ϾϼϹ ϻ ϴ Ϲ ϼ  Ϲ ϼ   Ki; 

− ϴ Ͻ ϼϻϾϼϽ Ͼϴ ϴϷϹ Ϲϻ (϶ ϾϼϹ ϻ ϴ Ϲ ϼ  Кi, ϼϻϾϼϹ 4ϠϘϕϦ/1ϠϘϕϦ); 

− ϴ϶ Ϲ Ϲ ϴ ϹϸϹϿϹ ϼϹ ϴϿϾϼϿϵϹ ϻ Ͽ ϶ (ABI  0,9 ϸ  1,1); 

− ϴϼϵ Ͽ ϹϹ ϸϹ Ϻϴ ϼϹ ϴ ϴ ϼ Ϲ Ͼϼ  ϷϿϹ϶ ϸ ϸ ϶. 

П ϼ  Ϸ  ϿϹϸ Ϲ  ϸ ϵϴ϶ϼ  ϵϹ ϼ Ϲ ϸ Ͼ ϴ  ϼ ϴ Ϲ ϶ 

Ͽϼ Ϲ ϴ Ϲ: ϶ Ϲ Ϲ ϸϹ Ϻϴ ϼϹ Ϲ , ϶ϴ ϴϸϼ  ϼ ϶ϴ ϴϸϼϿ ϼ ϼ ϶, ϿϹϷϾϼϽ 

ϼϻ Ͻ ϴ϶ ϷϿϹ ϸϴ, ϼϻϾϼϹ Ϲ ϼ  -/ -Ͼ ϼϿ Ͽ ϶ ϼ К /ϱ ϕ; Ϲ ϵϿϴϸϴ ϼϹ 

Ϲ  -ϴϿϾϴ ϶ ϥ20-ϥ30, ϼ ϼ Ͻ ϸϿ  Ͼϼ  ϸ Ϲ ϶ ϼ ϶ ϴ ϶ϼ ϹϿ  

Ͽ ϶ϼϽ ϼϿϼϻϴ ϼϼ ϴ϶ Ϲ ϴ ϶ ϼ Ϸ ϴ ϶ [ϗ ϴ ϶ И.В. ϼ ϸ ., 2003]. 

НϹ  ϴ ,  Ϧ Ͼϴ  ϵϿϴ  ϵϿϴϸϴϹ  Ϸ ϴϻϸ  Ϲ ϼ ϼ ϻϴ ϴ ϴ ϼ 

ϷϿϹ϶ ϸ ϸ Ϸ    ϴ϶ Ϲ ϼ   ϵ ϿϹϹ Ϲ϶Ϲ ϼ Ϲ ϼ ϼ ϼ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ 

(Хϴ -Ϡϴ ϼϽ ϾϼϽ ϼ ϳ ϴϿ -НϹ Ϲ ϾϼϽ ϴ϶ Ϲ Ͼ Ϸϴ), ϻϸϹ  ϴ ϸϼ  

ϻ ϴ ϼ ϹϿ ϴ  ϴ  ϻϴϿϹϺϹϽ Ϲ ϼ, Ͼ  ϶ Ͽ ϺϹ ϼ  ϴϿϹ ϻ  (ϔ ϼ Ͼ Ϲ, 

КϴϿϼ ϶ Ϲ, ϧ ϴ Ͼ Ϲ, ϗϹ ϴ ϼ ϶ Ͼ Ϲ, ϥ Ͽ ϶ Ͼ Ϲ, Ϧϴ ϵϴϹ϶ Ͼ Ϲ, ϲϺ -ϦϴϵϴϷϴ Ͼ Ϲ ϼ 

ϸ .). 
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П ϼ ϺϸϹ ϼϹ ал их  ϸ  ϼ   ϶Ͽ Ϲ  ϸϼ Ͼ ϼ , ϸ ϴϾ  

ϸ  Ϻ  Ͼϴϻϴ ,  ϼ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  ϾϿϴ ϼ Ϲ Ͼϼ ϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ ϼ 

ϸϴ ϼ Ͼ Ϸ  ϷϹ Ϲϻϼ ϴ. Хϴ ϴϾ Ϲ Ͻ ϵϹ  Ϲ ϹϽ ϴϿϹ ϻ Ͻ Ͼ Ϸ  ϼ ϴ 

϶Ͽ Ϲ  ϼϻϾ Ϲ Ϲ ϼϹ Pr/Ph (϶ Ϲϸ Ϲ  1,38), ϶ Ͽϼ ϼϹ  ϵϴϺϹ ϶ ϾϼϽ Ϲ ϹϽ 

϶ ϾϼϽ Ͼϴ ϴϷϹ Ϲϻ ϵ Ͽ ϶ϼϿ ϷϿϴϺϹ Ϲ ϴ ϹϸϹϿϹ ϼϹ -ϴϿϾϴ ϶. Ϥϴ ϹϹ ϴϾϺϹ ϵ Ͽϴ 

϶ ϶ϿϹ ϴ Ͽϼ ϼ ϹϿ ϴ  Ϲ ϴ ϴ ϹϸϹϿϹ ϼ  ϸϿϼ Ϲ Ϲ  ϴϿϾϼϿϵϹ ϻ Ͽ ϶, 

Ϲϸϼ Ͼ  ϴ  Ϲ ϵϿϴϸϴ  Ϲϸϼ Ϲ ϼ   -ϴϿϾϼϿ ϼ ϻϴ Ϲ ϼ ϹϿ ϼ ϴ϶ϴ ϥ15 

ϼ ϥ17 , ϴ ϼ Ϸϸϴ ϼ ϥ19 [ϗ ϴ ϶ И.В. ϼ ϸ ., 2003]. Ϣϸ ϴϾ  ϶ ϿϹϸ Ϲ  Ͼϴϻϴ ,  

ϸ ϵ ϴ  ϵϹ  ϼ ϴ Ϲ Ͽ Ͼ  Ϲ  ϴϿϹ ϻ  Ϧ Ͼ Ͻ ϵϿϴ ϼ,  ϼ 

ϴϿϹ ϻ Ͻ Ͼϼ  Ϲ  ϕϹϿ ϼϼ, ϴ ϴϾϺϹ ϸ Ϲ϶ ϼ  Ϲ  В Ͻ ϥϼϵϼ ϼ [Oblasov 

N.V. et al., 2009]. ϳ ,  ϼ ϼ Ͻ  ϼ ϶ϼ  ϶ ϸ Ϲ϶ ϼ  Ϲ   ϴϿϾϼϿϵϹ ϻ Ͽ ϶   

Ϲ ё ϼ ϥ15-ϥ19  ϴϿϾϼϿ ϼ ϻϴ Ϲ ϼ ϹϿ ϼ ϶Ͽ Ϲ   ϴϿϼ ϼϹ Ϲ ϼ ϼ Ϲ Ͼϼ  

ϵϼ Ͽ Ϸϼ Ϲ Ͼϼ  Ϲϸ Ϲ ϶Ϲ ϼϾ ϶. Нϴ ϼ Ϲ , ϴϾϼϹ ϴϿϾϼϿϵϹ ϻ Ͽ   ϵ Ͽϼ ϵ ϴ ϺϹ  ϶ 

ϴ϶Ϲ Ϸ ϼϵ ϶ Corticium saticinum   [Gripenberg J., 1952]. В ϻ Ϻ , ϵ ϿϹϹ ϸ Ϲ϶ ϼϹ  

Ϸ ϼϵ ϶  ϸ ϵ  Ϲ ϼ ϼ Ϲ Ͼϼ  ϴ϶  ϴϿϾϼϿϵϹ ϻ Ͽ ϶ ϼ ϹϿϼ ϼ Ͼ Ϲ 

ϴ ϴ Ϲ ϼϹ  ϶ ϸ Ͼ Ϲ ϶ Ϲ . К Ϲ Ϸ   ϼ ϼϾ  ϴϾϼ  ϴϿϾϼϿϵϹ ϻ Ͽ ϶ ϺϹ  

ϵ Ͽ  ϼ Ϲ-ϻϹϿё ϴ  ϶ ϸ Ͽ  Gloeocapsomorpha prisca ϼ Ͼ  ϴ ϴ ё ϴ  ϶ 

ϾϹ ϵ ϼϽ- ϸ ϶ϼϾ Ͼ Ϲ ϼ ϸϹ϶ Ͼ Ϲ ϶ Ϲ . ϔϿϾϼϿϵϹ ϻ Ͽ ϶ Ϲ Ͼ  ϵ Ͽϼ 

ϼϸϹ ϼ ϼ ϼ ϶ϴ  ϶ ϴ϶Ϲ ϾϹ ϷϹ ϴ ϸ ϶ϼϾ Ͼ Ϸ  Ͼ Ϸ  Ͼ ϾϹ ϼ ϴ [Lille U., 2003], 

϶  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͼ Ϸ  ϴ϶Ͽ  ϴ Ͼϼ Ͻ ϶ ϸ Ͽϼ. ϦϴϾϺϹ 

ϴϿϾϼϿϵϹ ϻ Ͽ   Ϲ ϵϿϴϸϴ ϼϹ  -C15 ϼ -C17 ϴϿϾϼϿ  ϻϴ Ϲ ϼ ϹϿϹϽ ϵ Ͽϼ ϵ ϴ ϺϹ  ϶ 

ϴ϶Ϲ Ͼ ϴϾ ϶ ϼϻ Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ ϻϸ ϹϷ  ϸϹ϶ ϴ ϶ ϲϺ Ͻ ϔϿ ϵϹ Ϲ 

Кϴ ϴϸ  [Fowel M.G. et al., 2004]. 

В ϻ Ϻ , ϶ Ϲ Ϲ Ϲ ϴ Ϲ ϼ ϾϼϹ ϸ  ϴϿϹ ϻ Ͻ Ͼϼ  Ϲ ϹϽ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ ϶ ϻϴ   Ͼϼ ϼ Ͽ ϺϹ ϼ ϼ Ϲϸ ϹϷ  ϸϹ϶ ϴ ϼ Ϲϸ ϹϷ  Ͼϴ ϵ ϴ [ϗ ϴ ϶ 

И.В. ϼ ϸ ., 2003], ϸ ϴϾ  ϼ ϸ ϷϼϹ ϸ  ϴϿϹ ϻ  ϷϿϼ ϶ Ͻ ϼϿϼ ϼ Ͻ Ϲ Ϲ 

ϴ ϶ ϶ϴ  ϶ ϼ  ϷϹ Ϲϻϼ Ϲ. ϥ ϷϿϴ  ϸ Ϸ Ͻ ϾϹ ϻ Ϲ ϼ  [ϟ ϴ ϼ  Н.В. ϼ ϸ ., 1997; 

ϔϵ ϼ ϶ϴ Ϣ.Ϣ., 1996; К Ϲ϶ϴ ϙ.ϔ., 2005], ϼ Ϲ ϼ ϷϿϼ ϵ  ϷϹ Ϲ ϼ ϶ϴ  ϾϴϾ 

ϵ ϶Ϲ  ϷϿ ϵ Ͼ  ϻϴϿϹϷϴ ϼ ϼ ϸϴ ϼ ϴϿϹ ϻ , ϴϾ ϼ ϸϴ ϼ, ϸϹ Ϻϴ ϼ ϼ 

Ϲ ϴ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ , Ϸ Ͼ Ͻ ϶ϼ . ϦϹ  Ϲ Ϲ ϹϹ, ϶  

ϼ ϺϸϹ ϼ  ϴϿϹ ϻ Ͻ Ͼϼ  Ϲ ϹϽ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϸ  ϼ   ϴё  Ϲ Ϲ ё . 

Пϴ ϴ ϼ ϼ Ϲ Ϲ ϼ ϼ ϴ ϔ (  ϾϿϴ ϼ ϼϾϴ ϼϼ ϔ.ϱ.К ϶ϼ ϴ ϼ Ϣ.Ϩ. 

ϥ ϴ ϶ Ͻ, 1977),  ϼ ϻϴϿϹϷϴ  ϶ ϸϴ  ϴϿϹ ϻ , Ϲ   Ͼ ϴϿϹ ϻ Ͻ Ͼ  ϼ  

Ϲ ϹϽ ϶ ϾϿϴ ϼ ϼϾϴ ϼϼ ϗ ϴ ϶ϴ И.В. ϥϾ ϹϹ ϶ ϹϷ  ϼ  ϿϹϸ Ϲ  Ϲ ϼ Ͼ Ϲ  

Ϸ Ͼ Ϸ  ϼ ϴ. 
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П  ϴ϶ Ϲ ϼ   ϸ Ϸϼ ϼ Ϸ ϴ ϼ ϼ ϸ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  р  

и а Ϲ ϹϽ ϵ Ͽ  ϼ ϶ϴ  Ϲϼ Ϲ ϶Ϲ  ϶ ϹϽ ϴϻϹ Ͻ ϴ ϼ ϹϿ  ϼ 

ϴϾϴ Ͽϼ϶ϴϿ  ϶ Ͼϼ Ͽϼ ϹϿ  Ͽ ϶ϼ . В Ϲё ϵ Ͽϼ ϵ Ϲϸϼ Ϲ  Ϲ ϼ, 

ϷϹ Ϲ ϼ ϶ϴ Ϲ Ϲ Ͽ Ͼ  Ϲϸ Ͽ Ϻϼ ϹϿ  Ϸ Ͼ Ͻ ϴ Ͼ Ͻ,  ϼ ϶ Ϲ ϼ ϴϿ ϼ 

ϼ ϼϾϴ ϼ, ϴ Ͽ ϺϹ ϼ ϶ ϼ Ͼ  ϴ ϼϷ ϴ ϼ Ϲ Ͼ  ϸϼϴ ϴϻ Ϲ  Ϲ ϼ- ϼϴ ϴ 

ϸ  Ϲϸ ϹϽ ϼ ϶Ϲ ϹϽ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2003], ϷϿϴ϶  ϵ ϴϻ  

ϷϿϹ ϸϹ Ϻϴ ϼ ϼ ϸϴ ϼ. НϴϿϼ ϼϹ ϴϾϼ  Ϲ ϼ ϼ  ϸϿ  ϼ ϶ϴ ϼ  

Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͽ ϶ϼϽ ϼ϶ϹϿ  Ͼ ϶ϿϹ ϼ  ϸ ϴ  

ϹϸϾ  ϶ Ϲ ϴ ϹϷ  ϼ ϴ Ϲ ϹϽ. 

Ϡ ϷϼϹ ϼ  ϼϾϴϿ Ϲ ϶ Ͻ ϶ϴ ϵ Ͽϼ Ϲ Ϲ  Ϸϼ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ 

[К ϶ϼ  ϔ.ϱ., ϥ ϴ ϶ϴ Ϣ.Ϩ., 1977; ϗ ϴ ϶ И.В., 1987; ϗ ϴ ϶ И.В. ϼ ϸ ., 2003; 

В ϵ ё϶ϴ Н.ϥ. ϼ ϸ ., 1992; ПϹ ϶ ϔϿ.ϔ., 1994, 1995]: 

- ϶ Ͼ Ϲ ϸϹ Ϻϴ ϼϹ ϴ ϴ ϼ ϶; 

- ϼϻϾϴ  Ͽ ; 

- ϼϻϾ Ϲ ϸϹ Ϻϴ ϼϹ  Ͽ, Ϲ , ϼϾ ϿϹ Ϲ ϶; 

- ϺϹϿ Ͻ ϼϻ Ͻ ϴ϶ ϷϿϹ ϸϴ; 

- ϴ Ϲ Ϲ ϵϿϴϸϴ ϼϹ Ϲ Ϲ  ϴϿϾϴ ϶ ϥ20-ϥ30; 

- Ϲ ϵϿϴϸϴ ϼϹ Ϲ ϴ ϶ ϴ϶ϴ ϥ29 ϴϸ ϥ27 ϼ ϥ28; 

- ϶ ϾϼϹ Ϲ ϼ  Pr/Ph, -/ - Ͼ ϼϿ Ͽ ϶, ϴ Ͼ ϼϿ Ͽ ϶/ ϼϿϵϹ ϻ Ͽ, 

Ϲ ϼ ϿϹ  ϴ Ϲ ϶ Ͼ ϼ ϿϹ  ϼ .ϸ. 

В ϻ Ϻ Ϲ ϴ ϼϹ ϸ ϵ Ϸϴ Ϲ  ϷϿϼ  ϴ Ϲ ϼϴϿ  ( ϴ ϵϴϹ϶ Ͼϴ  ϼ 

Ϲ Ͼϴ  ϶ϼ ) ϼ ϴϿ  ϹϾ ϼ ϼ ϿϹϸ ϶ϴ ϹϿ ϼ ϸϿ  Ϲ ϹϽ ϼϺ ϹϽ  ϼ 

ϴϿϹ ϻ Ͻ Ͼϼ  Ͽ ϺϹ ϼϽ [К ϶ϼ  ϔ.ϱ., ϥ ϴ ϶ϴ Ϣ.Ϩ., 1977; ϔϵ ϼ ϶ϴ Ϣ.Ϣ., 1996; 

ϗ ϴ ϶ И.В. ϼ ϸ ., 2006ϴ, ϶]. Ϙϴ Ϲ ϴϵϿϼ  14 (ϷϿϴ϶ϴ 4) ϼ 18 ϸ ϶Ϲ Ϻϸϴ  ϸϹϿϴ Ϲ 

ϴ ϹϹ ϴϵϿ ϸϹ ϼ . Ϣ Ϲ ϼϹ Pr/Ph ϶ Ͻ Ϸ Ϲ ϴ Ϲ ϶ Ͼ Ϲ ϼϻ ϶ Ϲ  Ϲ ϹϽ (  2,3 

ϸ  8,8), ϴϾ Ϲ ϺϹ, ϾϴϾ ϼ ϶ Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ (2,8-16,6). ϦϴϾϺϹ ϶ ϻ  ϿϹϺϼ϶ϴϹ  ϼ ϶ 

ϴ϶Ϲ ϵϼ ϴ ϾϹ ϶. Нϴ ϼ Ϲ , ϶ ϷϿ  ϼ Ϲ  Ϸ Ͼ Ϸ  ϼ ϴ ϴ ϹϸϹϿϹ ϼϹ 

Ϲ ϴ ϶ ϼϸϹ ϼ : Ϲ ϵϿϴϸϴϹ  ϸϹ Ϻϴ ϼϹ Ϲ ϴ ϶ ϴ϶ϴ ϥ29 ( ϼ Ͼ 40),  

϶ϼϸϹ ϹϿ ϶ Ϲ   ϶ϾϿϴϸϹ ϶ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϶ ϹϽ ϴϻϹ Ͻ ϴ ϼ ϹϿ ϼ. 

Ϣ ϵϹ  ϼ  Ϲ ϼ  Ϲ , Ͽ Ϲ  ϼϻ Ϸ Ͽ Ͻ ϴ  П Ͽ ϼ Ͼϴ  

КϹ Ϲ ϶ Ͼ Ͻ ϵϿϴ ϼ, Ͼ ϴ   ϿϹϾ Ͽ  ϴ ϴ Ϲ ϴ  Ͽ  ϶Ϲ ϶ Ϲ  

Ϲ  Ϸ Ͼ Ϸ  ϼ ϴ ϼ Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ. 

НϹ  ϴ ,  ϸϴ϶Ͽ ϴ  ϴ  ϼ  Ϲ ϹϽ ϼ Ϲ ϴ Ͼ Ͽ ϶ Ͼϴ  

ϼϺ ϹϽ ϼ Ϲϸ ϹϽ , ϴ ϴϾϺϹ Ͼ Ͼ Ϲ ϶ ϶Ϲ ϼ϶ϴ ϼ , ϼ Ϸϸϴ ϼ ϶ Ϲ ϴ  ϶ 

϶Ϲ Ϲ Ͼϼ  Ͽ ϺϹ ϼ  (ВϹ ϹϾ ϵϴ Ͼ Ϲ, ВϹ Ϲ ϴϿϴ Ͼ Ϲ, Ϣ ϸϴ ϶ Ϲ 
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Ϲ ϺϸϹ ϼ ) ϼ ϸϴϺϹ ϶ ϹϿ ϶  (ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ Ϲ ϺϸϹ ϼϹ). Ϣ ϶ϼϹ 

ϷϿϹ ϴϾ ϿϹ ϼ  ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϶ ϹϿ ϶ Ͻ Ϲ ϼ ϸ [ϗ Ͽϼ  Ϡ.В. ϼ ϸ ., 

2002] ϺϹ  ϶ϼϸϹ ϹϿ ϶ ϶ϴ   ϼϷ ϴ ϼϼ Ϲ ϼ ϼϻ Ͼϼ  Ͽ ϺϹ ϼϽ ϶ ϹϿ ϶ Ϲ Ͽϴ  

ϕ11-ϕ12 ϴ ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ  Ϲ ϺϸϹ ϼϼ. К Ϲ Ϸ  ϴ϶ Ϲ ϼ ϼϻ Ϸ ϼϻ ϴ 

ϲ1 ϴϾ ϼ Ϲ Ͼϼ Ͽ  ϼϸϹ ϼ Ϲ  Ϲ ϼ Ͽϴ ϶ ϕ11-ϕ12 ( ϴϵϿϼ ϴ 18). 
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Ϥϼ Ͼ 39. Вϻϴϼ ϶ ϻ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϸϿ  Ϲ ϹϽ ϵϴϺϹ ϶ Ͼ Ϸ  (Bg), 

Ϸ Ͼ Ϸ  (Tg) ϼ ϴϿϹ ϻ Ͻ Ͼ Ϸ  (Pz) ϼ ϶. Pr/Ph – Ϲ ϼϹ ϸϹ Ϻϴ ϼ  ϼ ϴ ϴ Ͼ 

ϼ ϴ ; Ki=(Pr+Ph)/( -ϥ17+ -ϥ18) – ϼϻ Ϲ ϼϸ Ͻ Ͼ ϼ ϼϹ ; Kp=( -ϥ25* -ϥ27)/( -

ϥ26
2
), ϷϸϹ -ϥ25, -ϥ27ϼ -ϥ26 – Ͽ ϴϸϼ ϼϾ ϶ ϶Ϲ ϶ ϼ  -ϴϿϾϴ ϶; MA/ϔϿϾ – 

Ϲ ϼϹ ϸϹ Ϻϴ ϼ  Ϲ ϴϸϹ ϼϿϵϹ ϻ Ͽϴ ϼ -ϴϿϾϴ ϴ ϥ22 (П  ϸϴ  [ϗ ϴ ϶ И.В. ϼ 

ϸ ., 2003]  ϸ Ͽ Ϲ ϼ ϼ); ABI=(ϥ15+ϥ17+ϥ19)/(ϥ14+ϥ16+ϥ18) – ϴϿϾϼϿϵϹ ϻ Ͽ ϶ Ͻ ϼ ϸϹϾ , 

ϷϸϹ ϥi – Ͽ ϴϸϼ ϼϾ ϶ ϶Ϲ ϶ ϼ  -ϴϿϾϼϿϵϹ ϻ Ͽ ϶ (i – ϼ Ͽ  ϴ ϶ ϷϿϹ ϸϴ 

ϻϴ Ϲ ϼ ϹϿ ). 
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Ϥϼ Ͼ 40. Ϥϴ ϹϸϹϿϹ ϼϹ Ϲ ϴ ϶  ϷϿϹ϶ ϸ ϸ ϶ ϶ ϷϿ  ϼ ϹϾ  Ϲ  

Ϸ Ͼ Ϸ  ϼ ϴ. 



ϦϴϵϿϼ ϴ 18. Ϡ ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ  ϼ ϿϹϸ ϶ϴ  Ϲ ϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ ϴϻϿϼ  ϷϹ Ϲ ϼ Ϲ Ͼϼ  Ϸ  

л ща , р и  № в. И рвал р ра ии,  ла  Pr/Ph Ki А/Ал  ABI Кр 
4 / 

1  

Н и р  и а          

Вϴ ϶ Ͼ Ϲ 330 2574-2556 ϲ6 4,81 0,33 0,72 1,03 1,16 1,34 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 2 2432-2459 ϲ1 5,50 0,65 - 1,07 - - 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 21 2433-2459 ϲ1 5,42 0,64 0,63 - 1,13 - 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 118 2572,5-2576,0 ϲ2 5,23 0,44 0,55 - 1,11 1,75 

ВϹ ϹϾ ϵϴ Ͼ Ϲ 290 2427-2446 ϲ1 8,77 0,82 0,19 0,95 1,16 2,22 

ϛϴ ϴϸ -К Ͽ ϶ Ͼϴ  1 3011-3020 - 2,65 0,11 - - 1,22 4,06 

К Ͽ ϴ Ϲ϶ Ͼϴ   2 2780-2861 ϲ17 6,76 0,30 - - 1,17 - 

К ϶ϼ Ϲ϶ Ͼ Ϲ 4 2226-2270 ϲ1
3 5,30 0,73 - - - - 

К Ͽ ϶ Ͼϴ  1 2861-3061 Pz 3,26 0,09 - 0,99 1,31 5,35 

ϠϴϿ Ϲ Ϲ Ͼ Ϲ 124  - ϲ2 5,88 0,73 0,35 - - - 

ϠϹϸ϶ϹϸϹ϶ Ͼϴ  119  2700-2800 Ϡ 4,11 0,21 - 1,02 1,29 1,84 

Ϣ ϸϴ ϶ Ϲ 1 2204-2210 ϲ1 5,91 0,47 - - - - 

Ϣ ϴ ϼ Ͼ Ϲ 438 2750-2755 - 3,01 0,25 0,21 1,09 1,25 - 

Пϴ ϵϼϷ Ͼϴ  1 2779-2795 Pz 5,21 0,16 0,39 - 1,18 - 

П ϼϾ Ͽ Ϸ Ͼϴ  1 3180-3203 ϲ15 4,38 0,16 - - 1,25 5,86 

ϤϹ Ϲ 281 2887-2935 Pz 5,93 0,46 - 0,71 - 2,82 

ϥϹ϶Ϲ -ϟ Ϸϼ Ϲ Ͼ Ϲ 189 Ϥ 2496-2503 ϲ6 3,98 0,19 0,20 - 1,20 - 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼ Ϲ 7 3020-3040 Ϡ 4,66 0,29 0,33 - 1,19 3,63 

ϥϹ϶Ϲ -ϨϹ ϼ϶ϴϿ Ϲ 1 3236-3257 Pz 4,45 0,30 - - - - 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  18. 

л ща , р и  № в. И рвал р ра ии,  ла  Pr/Ph Ki А/Ал  ABI Кp 
4 / 

1  

ϥϹϿϼ ϴ ϶ Ͼ Ϲ 2 2455-2470 Pz 5,06 0,17 0,22 0,99 1,08 3,32 

ϥϹϿϼ ϴ ϶ Ͼ Ϲ 5 2486-2516 Pz 4,57 0,19 - - - - 

ϥ Ϲϸ Ϲ-ϥ ϵ Ͽϼ ϴ  181 2507- 2515 ϲ2 5,46 0,33 0,33 - 1,03 - 

Ϧ Ͽ ϴ ϶ Ͼϴ  1 3209-3221 ϲ 3,42 0,17 0,76 - 1,26 - 

ЧϹ Ϲ ϴ Ͼϴ  1  3001-3008 ϲ20 3,79 0,20 0,30 - 0,97 - 

ЧϹ ϴϿϼ Ͼϴ  1 3270-3286 ϲ14 3,55 0,13 0,16 0,96 1,22 - 

ЧϾϴϿ ϶ Ͼ Ϲ 106 3116-3132 Ϡ 4,26 0,17 0,48 - 1,32 - 

ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 22 2125-2165 ϕ11-ϕ12 7,23 0,72 - - - - 

ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 216 - ϲ1 7,12 0,66 - 0,96 1,06 1,34 

ϲϺ -П Ϻϼ Ͼϴ  1 2963-2970 ϲ12 3,52 0,18 - - - - 

ϳ Ϲ 21 2874-2913 - 2,54 0,12 0,50 - 1,08 - 

НϹ  Ϸ Ͽ Ͻ ϴ  

П Ͽ ϼ Ͼϴ  
- - ϧ26 ( Ϲ ) 6,45 0,69 0,22 0,98 1,59 - 

Н и а в  и а          

Ϡϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ    0,97 0,56 2,00 0,91 0,36 0,84 

ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ    1,82 1,04 6,66 1,06 0,89 3,45 (13,44)*

ϥ Ϲϸ ϹϹ ϻ ϴ Ϲ ϼϹ    1,27 0,81 4,20 0,98 0,60 1,63 

Н и ал  и а          

Ϡϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ    0,98 0,11 0,56 1,13 0,71 1,90 

ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ    1,80 0,42 2,82 2,74 1,22 6,27 

ϥ Ϲϸ ϹϹ ϻ ϴ Ϲ ϼϹ    1,38 0,29 1,20 1,74 0,98 3,53 

П ϼ Ϲ ϴ ϼϹ: 13,44* – ϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ ϶ Ϲ Ϲ Ϲ ϸϿ  Ϲ ϹϽ ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ ϶ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ, Ϲ  ϥϴϿ Ͼ Ϸ  Ϲ ϺϸϹ ϼ . 



6.2. и  а в  р л а а  и х и р и  

Ϙ Ͽ ϼ ϹϿ  Ͼ ϼ Ϲ ϼϹ , ϸ ϶Ϲ Ϻϸϴ ϼ  ϷϹ Ϲ ϼ Ϲ Ͼ  ϶ ϻ  Ϲ ϼ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϷϿϹϽ, ϶Ͽ Ϲ  ϼϻ Ͻ ϴ϶ ϷϿϹ ϸϴ Ͼ Ϲ ϶ Ϸ  

Ϸϴϻϴ. Иϻ Ͻ ϴ϶ ϷϿϹ ϸϴ ϼ Ͼ  ϼ Ͽ ϻ Ϲ  ϸϿ  ϴϻϿϼ  ϷϹ ϼ ϼ Ϲ Ͼϼ  

Ϲ ϼϽ [ϗϴϿϼ ϶ ϱ.Ϡ. ϼ К ϸϼ ϴ ϟ.ϔ, 1973]. ϱ  ϵ Ͽ ϶ϿϹ  Ϲ ,  ϼϻ Ͻ ϴ϶ 

ϴϺϴϹ ,  ϸ Ͻ , ϷϹ Ϲ ϼ Ϲ Ͼ  ϼ ϸ  Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ, ϴ  ϸ Ϸ Ͻ, Ϲ Ϲ ϼϹ Ϲ ϶ Ͼϴ ϴϷϹ Ϲϻϴ. 

ϕ Ͽϴ ϵ ϴ ϴ Ͼ ϿϿϹϾ ϼ  Ϸϴϻ ϶  ϴϻϿϼ  Ϲ ϺϸϹ ϼϽ  ϹϿ  ϼϻ Ϲ ϼ  ϼ  

ϼϻ Ϸ  ϴ϶ϴ. К ϿϿϹϾ ϼ  ϵ Ͽϴ ϼ ϶ϴ ϴ ϴϾϼ  ϵ ϴϻ ,  ϶ ϹϹ ϴϿϼ Ϸϴϻ   

Ϲ ϺϸϹ ϼϽ, ϷϸϹ ϷϹ Ϲϻϼ  Ϲ ϹϽ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϴ  ϴ϶ϴ ϺϼϸϾϼ  

ϷϿϹ϶ ϸ ϸ ϶ Ϲ ϶ ϻ ϶ϴϹ  Ϲ ϼϽ, ϴ ϴϾϺϹ Ϲ ϺϸϹ ϼϽ ( ϹϺϸϹ ϶ ϹϷ   

Ϸϴϻ Ͼ ϸϹ ϴ Ͻ ϴ Ͼ Ͻ)   ϷϹ Ϲϻϼ . ПϹ ϶ Ϲ Ͽ Ϲ Ϲ Ϲϻ Ͽ ϴ  ϵ Ͽϼ 

ϵϿϼϾ ϶ϴ  ϶ ϿϹϸ ϼ  ϴϵ ϴ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2004϶, 2005Ϸ; Goncharov I.V. et la., 

2005a], ϼ ϶ ϿϹϸ Ϲ  ϶ ϵ Ͼϴ ϼ ϿϹϸ ϶ϴ   Ϸϴϻ ϶ ϻ ϴ ϼ ϹϿ  ϴ ϼ ϹϿϴ . 

Иϻ ϼ Ͽϴ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ ϵ Ͽϼ ϵ ϴ  ϵ  Ϸϴϻϴ ВϹ ϹϾ ϵϴ Ͼ Ϸ , 

ВϹ Ϲ ϴϿϴ Ͼ Ϸ , ϥϹϿϼ ϴ ϶ Ͼ Ϸ , ЧϾϴϿ ϶ Ͼ Ϸ  ϼ ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϸ  Ϲ ϺϸϹ ϼϽ 

( ϴϵϿϼ ϴ 20). НϹ ϼ ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ ϵ Ͽϼ Ϲϸ ϴ϶ϿϹ  Ϸϴϻϴ ϼ Вϴ Ͼ Ϸ , Ϙ϶ Ϲ Ϲ Ͼ -

ϠϹϿϼ ϶ Ͼ Ϸ , ϛϴ ϴϸ -КϿ Ϲ϶ Ͼ Ϸ , ϛϴ ϴϸ -Кϴ Ͽ Ϸϼ Ͼ Ϸ , ИϷ Ͽ Ͼ -ϦϴϿ ϶ Ϸ , 

К ϴ ϼ϶ϼ Ͼ Ϸ , ПϹ ϶ ϴϽ Ͼ Ϸ , П ϷϿϴϿ Ͼ Ϸ , ϥϹ϶Ϲ Ϸ , ϥ ϵ Ͽϼ Ϸ , 

ϥ Ϲϸ Ϲ Ͽ Ͼ Ϸ  Ϲ ϺϸϹ ϼϽ, ϴ ϴϿϹ ϻ Ͻ ϾϼϹ – ϔ ϼ Ͼ Ϸ , К ϿϷϼ Ͼ Ϸ , 

Ϧϴ ϵϴϹ϶ Ͼ Ϸ , ϲϺ -ϦϴϵϴϷϴ Ͼ Ϸ  ( ϴϵϿϼ ϴ 19). П ϼ  Ϸ  ϴ ϴϿϼϻϼ ϶ϴϿϼ  Ϸϴϻ  

Ϲ ϺϸϹ ϼϽ  Ͼ ϼ Ϸϴϻ Ͼ ϸϹ ϴ ϼ ϴ Ͼϴ ϼ (ϟ Ϸϼ Ϲ Ͼ Ϲ ϼ Ϡ Ͽ ϸϺϼ Ͼ Ϲ). 

ϤϹϻ Ͽ ϴ , ϼ϶ϹϸϹ  ϶ ϴϵϿϼ ϴ  19, 20 ϼ ϴ ϼ ϾϹ 41. П Ͽ Ϲ Ͻ ϴ Ϲ ϼϴϿ  

ϼϻ  ϴ϶   ϸ Ͻ , ϾϴϻϴϿ  ϸ ϴ  Ϲ Ϻϼϸϴ , ϴ  ϸ Ϸ Ͻ, ϶ Ͽ Ϲ 

ϵ ϼ . Иϻ Ϲϻ Ͽ ϴ ϶ ϿϹϸ Ϲ ,  ϴϼϵ ϿϹϹ ϿϹϷϾϼ  ϼϻ  ϴ϶  ϶ Ϲ  Ϸϴϻ ϶  

Ͼ Ϲ ϶  Ϲ ϴ ϴ ϸ  Ϲ ϴ ϴ ϵϿϴϸϴ  Ϸϴϻ , ϴ ϼϼ ϶ϴ Ϲ  Ϲ ϼ 

ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ. ϱ  ϵ Ͽ ϶ϿϹ , ϹϺϸϹ ϶ ϹϷ , ϼ ϸ Ͻ Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϼ ϹϷ  ϼϻϾϼ  Ͼϴ ϴϷϹ Ϲϻ . 

ПϴϿϹ ϻ Ͻ ϾϼϽ ϼ  Ϲϸ ϴ϶ϿϹ  Ͼϴ ϴϷϹ  Ϲ ϵ ϴϻ ϶ϴ ϼ Ϸϴϻϴ ϼ Ϲ ϺϸϹ ϼϽ, 

ϷϹ Ϲ ϼ ϶ϴ ϼ Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  ϴϿϹ ϻ . Ϧ ϺϹϿ Ͻ ϼϻ Ͻ ϴ϶ Ϲ ϴ ϴ ϼ 

ϹϷ  Ϸ Ͽ Ϸ ϶ ϸϿ  Ϸϴϻ ϶  Ͼ Ϲ ϶ Ϲ ϹϽ Ͻ Ϸ  ϶ Ͽ Ϲ ϵ ϼ , ϼ ϶ϴ  

϶ ϾϼϽ Ͼϴ ϴϷϹ Ϲϻ [Ϩ ϼ  ϔ.Н., 2003], ϸ ϼ ϶ϴ϶ ϹϷ  ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ 

ϴϿϹ ϻ Ͻ Ͼϼ  Ͽ ϺϹ ϼϽ. Х  ϼϻ϶Ϲ  [ϗϴϿϼ ϶ ϱ.Ϡ. ϼ К ϸϼ ϴ ϟ.ϔ, 1973; 

Galimov E.M., 1988],    Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼϻ Ͻ 

ϴ϶ Ϲ ϴ ϴ Ϲ ϶Ϲ  ϺϹϿ Ϲ . В ϹϿ  ϺϹ Ϸϴϻ ϶ Ϲ Ͼ Ϲ  ϴϿϹ ϻ Ͻ Ͼϼ  

Ϲ ϹϽ ϴ ϴϾ Ϲ ϼϻ  ϶ Ͼϼ ϼ ϻ ϴ Ϲ ϼ ϼ δ13
C Ϲ ϴ ϴ ϼ ϶ Ϲ ϼ ϻ ϴ Ϲ ϼ ϼ 

δ13
C ϸϿ  Ϸϴϻ ϶  Ͼ Ϲ ϶  ϴ ϴ ϸ  Ϲ ϴ ϴ,  ϴ϶ Ϲ ϼ   Ϸϴϻϴ ϼ ϵϴϺϹ ϶ Ͼ Ϸ  
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ϷϹ Ϲϻϼ ϴ. П ϼ Ϲ ϴ ϹϿ ,  ϺϹ ϾϼϹ Ϲ ϼ Ϲ ϾϼϹ ϼϻ Ϲ Ϲ ϼ  ϼ ϸ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ, ϴ, ϶ ϻ Ϻ , ϼ Ϲ ϹϽ Ϲ ϷϿϼ Ͽ  Ϲ ϹϾ  ϷϹ Ϲ ϼ Ϲ ϾϼϽ ϹϾ , 

ϻϴϿ ϺϹ Ͻ ϶ ϼ Ϲ ϼ ϸ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

Ϣϵ  ϶ ϻϴϿϹϺϼ Ϲ  ϼ Ϸϴϻ ϼ Ϲ  ϸϼ  ϼ ϼϾ. ϦϹ  Ϲ Ϲ ϹϹ, ϶ Ϸ  Ϸϴϻ ϶ 

ϴϿϹ ϻ  ϴϿϼ Ϸϴϻ  ϹϾ  Ϸϴϻ Ͼ ϸϹ ϴ  ϻϴϿϹϺϹϽ, ϴ Ͽ ϺϹ  ϶ ϶Ϲ ϹϽ Ϲ 

(ϟ Ϸϼ Ϲ Ͼ Ϲ ϼ Ϡ Ͽ ϸϺϼ Ͼ Ϲ). ϥ ϼ  Ϲ ϼ ,   ϶ Ϲ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϴ  

ϺϼϸϾ Ͻ ϴ϶Ͽ ϹϽ Ϲ ϼ ϼ  Ϲ ϺϸϹ ϼϽ ϶Ͽ  ϼ ϼ ϼ Ϲϸ ϴ϶ϼ ϹϿ ϼ 

Ϲ ϹϽ ϶Ϲ ϹϽ . Ϣ ϼ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ͻ. Н  ϼϻ Ͻ ϴ϶ 

Ϸϴϻ ϶ ϸ ϻ ϴ  Ͼϴϻ ϶ϴϹ  ϴ ,  ϴ ϼ  Ϲ ϺϸϹ ϼ  Ϸϴϻ ϶ϴ  ϼ ϺϼϸϾϴ  

ϴ϶Ͽ ϴ  Ͽϴ ϶ Ϸ  Ͽ ϼϸϴ ϼ Ϲ  ϴϻ Ͻ ϷϹ Ϲϻϼ . 

Ϣ ϵϹ  ϷϹ Ͽ Ϸϼ Ϲ Ͼ Ϸ  Ϲ ϼ  Ϸ  ϴϽ ϴ ϶Ͽ Ϲ  ,  ϴ Ͼ  

Ͼ ϴ  (ϟ Ϸϼ Ϲ Ͼ Ϲ ϼ Ϡ Ͽ ϸϺϼ Ͼ Ϲ Ͼ Ͽ ϶ϼϸ Ϲ ϸ ϼ )  ϴϸϾ ϶ 

ϼϺ ϹϽ ϼ Ϲϸ ϹϽ  ϻ ϴ ϼ ϹϿ  Ͼ ϴ Ϲ ϴ, ϴ ϴ  ϴϻ Ϲϻ Ϲ ϶Ϲ  Ϲ ϴ Ϲ . ϗϿϼ  

ϼ ϴ ϷϼϿϿϼ , Ͼ Ϲ ϷϿϼ ϵ  ϼϷ ϴ  Ͽ  Ͽ ϼϸ ϶, ϴ  Ϲ ϶ ϸϹ Ϻϴ   

Ͽϴ Ϲ ϴϿϼ, ϶ ϼ  ϼ Ϲ  Ͽϼ Ͽ Ϸϼ Ϲ ϾϼϹ Ͼ ϴ. В Ϲ  ϵ ϶ Ϲ  ϶Ϲ ϼϾϴϿ Ͻ ϼϷ ϴ ϼϼ 

Ͽ ϼϸ ϶ ϼϻ ϼϺϹϿϹϺϴ ϼ  Ͽ ϺϹ ϼϽ ϸ ϹϷϼ ϴϿ Ͻ Ͽ ϼϸ , ϾϴϾϼ  ϶Ͽ Ϲ  

ϵϴϺϹ ϶ Ͼϴ  ϶ϼ ϴ. 

ВϹ , Ϲ ϶ ϴ ϴϿ  ϴ Ϡ Ͽ ϸϺϼ Ͼ Ͻ ϼ ϟ Ϸϼ Ϲ Ͼ Ͻ Ͼ ϴ  ϶ Ͽ ϶ϼ  

϶ Ͼϼ  Ϲ Ϲ ϴ  ϼϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϴϿϹ ϻ Ͻ Ͼϼ  ϸ ϼ ϶ϴϿϼ  ϼ  

Ϸϴϻ ϶ Ϲ ϻϴϿϹϺϼ. ϕϴϺϹ ϶ Ͼϴ  ϶ϼ ϴ ϴ ϴϿϴ ϸ ϼ ϶ϴ  Ϲ  ϼ Ϸϴϻ ϻ ϴ ϼ ϹϿ  ϻϺϹ. 

ϱ ϼ ϸ Ͼ  ϷϹ Ϲ ϴ ϼϼ ϴϾϺϹ ϴϿϼ ϴ  ϶ Ͼ , ϼ  Ϲ  Ͼ . 

ϛϴ Ϲ  Ϲ Ϸ ϴϸ Ϸ  ϼ ϴ Ϲ ϼ  ϴ  ϵϹ ϻϼ ϶  ϴϾ ϼϽ Ϲ ϼ Ϲ Ϲ Ͽϴ ϶ Ϸϴϻ, ϼ Ϸϴϻ ϶ϴ  

ϻϴϿϹϺ  ϴϿϴ Ϸϴϻ Ͼ ϸϹ ϴ Ͻ. 

 

 



ϦϴϵϿϼ ϴ 19. Иϻ Ͻ ϴ϶ ϷϿϹ ϸϴ  Ϸϴϻ ϶ ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴϿϹ ϻ Ͻ Ͼ Ϸ  ϼ ϶ Ϲ ϹϽ. 

δ13С,‰ 

р и  
а  а  р а  

и -   

а  
- а  

и -

а  
- а  

а в и  и  

Ϡϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ -59,0 -41,4 -38,8 -34,9 -36,9 -33,3 -35,2 

ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ -51,8 -36,6 -33,1 -31,5 -33,7 -30,1 -31,7 

ϥ Ϲϸ ϹϹ (  11 ϵ ϴϻ ϴ ) -55,3 -39,3 -36,8 -33,3 -35,3 -31,4 -33,7 

ал и  и  

Ϡϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ -46,7 -34,2 -33,2 -34,3 -33,9 -31,6 -33,3 

ϠϴϾ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼϹ -41,4 -31,1 -30,1 -30,2 -29,9 -28,1 -28,2 

ϥ Ϲϸ ϹϹ (  6 ϵ ϴϻ ϴ ) -43,6 -32,6 -31,7 -31,2 -31,7 -29,8 -30,3 

П ϼ Ϲ ϴ ϼϹ: ϴ ϴϿϼϻϼ ϶ϴ Ϲ ϵ ϴϻ  

- ϵϴϺϹ ϶ ϾϼϽ ϼ : Вϴ Ͼ Ϲ Ͼ϶.646 (ϲ1), Ϙ϶ Ϲ Ϲ Ͼ -ϠϹϿϼ ϶ Ͼ Ϲ Ͼ϶.29 (ϲ1), ϛϴ ϴϸ -Кϴ Ͽ Ϸϼ Ͼ Ϲ Ͼ϶.517 (ϲ1), ϛϴ ϴϸ -

КϿ Ϲ϶ Ͼ Ϲ Ͼ϶.68 (ϲ1),  ИϷ Ͽ Ͼ -ϦϴϿ ϶ Ϲ Ͼ϶.122 (ϲ1), К ϴ ϼ϶ϼ Ͼ Ϲ Ͼ϶.226 (ϲ1), ПϹ ϶ ϴϽ Ͼ Ϲ Ͼ϶.2288 (ϲ1), П ϷϿϴϿ Ͼ Ϲ 
Ͼ϶.88 (ϲ1), ϥϹ϶Ϲ Ϲ Ͼ϶.564 (ϲ1), ϥ ϵ Ͽϼ Ϲ Ͼ϶.181 (ϕ8), ϥ Ϲϸ Ϲ Ͽ Ͼ Ϲ Ͼ϶.131 (ϲ1); 

- ϴϿϹ ϻ Ͻ ϾϼϽ ϼ : ϔ ϼ Ͼ Ϲ Ͼ϶.42 (Pz), К ϿϷϼ Ͼ Ϲ Ͼ϶.145 (ϲ12), ϟ Ϸϼ Ϲ Ͼ Ϲ ( ϵ Ͻ Ϸϴϻ Ϲ ϴ ϴ ϼϼ, ϲ1), Ϡ Ͽ ϸϺϼ Ͼ Ϲ Ͼ϶.211 

(ϲ1), Ϧϴ ϵϴϹ϶ Ͼ Ϲ Ͼ϶.6  (Pz), ϲϺ -ϦϴϵϴϷϴ Ͼ Ϲ Ͼ϶.137 (Ϡ). 
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С р а и , % л . / δ13С, ‰ 

р и  С в. ла  
а  а  р а  

и -   

а  
- а  

и -

а  
- а  

р и  и  

39,40 11,72 21,69 7,22 8,71 3,23 2,49 
ВϹ ϹϾ ϵϴ Ͼ Ϲ 297 Pz 

-50,1 -32,0 -27,9 -27,5 -27,2 -26,8 -27,5 

65,39 8,85 14,04 4,60 2,71 0,79 0,40 
ВϹ Ϲ ϴϿϴ Ͼ Ϲ 22 ϲ1 

-54,2 -30,8 -26,8 -27,0 -26,6 -28,2 -27,2 

68,02 9,76 9,41 2,66 3,51 1,28 1,08 
ϥϹϿϼ ϴ ϶ Ͼ Ϲ 5 Ϡ 

-51,9 -32,4 -29,3 -30,3 -28,3 -29,5 -28,0 

64,15 8,62 11,26 3,04 4,27 1,18 1,00 
ЧϾϴϿ ϶ Ͼ Ϲ 23 Ϡ 

-44,6 -28,2 -24,9 -26,6 -25,5 -25,5 -26,5 

77,83 4,08 2,72 0,77 1,08 0,36 0,29 
ЧϾϴϿ ϶ Ͼ Ϲ 501 Pz 

-48,2 -29,2 -26,1 -27,1 -26,2 -26,7 -25,7 

79,71 5,63 5,73 1,74 0,78 0,19 0,09 
ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 221 ϕ10 

-52,1 -31,5 -27,9 -26,7 -27,5 -27,2 -27,5 

81,45 0,17 1,12 0,61 0,66 0,64 0,49 
ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 221 ϕ12 

-52,4 -32,4 -29,5 -27,7 -30,9 -25,5 -25,9 

ϦϴϵϿϼ ϴ 20. К Ϲ Ͻ ϼ ϼϻ Ͻ ϴ϶  Ϸϴϻ ϶ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϷϹ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ ϴ. 
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Ϥϼ Ͼ 41. Иϻ Ͻ ϴ϶ Ϸϴϻ ϶  Ͼ Ϲ ϶ Ϲ ϹϽ Ϲ  ϷϹ Ϲ ϼ Ϲ Ͼϼ  ϼ ϶. 

 

П ϿϹϸ  Ϸ  Ϲϸ ϴ϶Ͽ  Ϸϴϻ  ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ Ϲ  

Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ ϼ ϸϴ ϼ, ϼ ϸ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  Ͼ  ϶Ͽ Ϲ  

Ϲ ϼϷϹ  (Ϸ ϶ ) ϼ Ͼϼ ϿϹ . Иϻ Ͻ ϴ϶ ϷϿϹ ϸϴ Ϸϴϻ ϶ Ͻ 

ϴ϶Ͽ ϹϽ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ ϶Ͽ Ϲ  ϼ ϸϼϾϴ  ϼ ϺϸϹ ϼ  ϼ  Ϸϴϻ ϶. 

И ϼϾ  ϸϿ  ϼ , ϷϿ  ϵ  Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶  ϷϿϼ  Ͽ ϺϹ ϼϽ. 

ϢϾϼ Ͽϼ ϹϿ Ϲ Ͽ ϶ϼ  ϴϸϾ ϴϾ ϿϹ ϼ  ϼ ϶ϾϿϴϸ ϶ ϹϽ ϴϻϹ Ͻ ϴ ϼ ϹϿ ϼ ϶ 

ϼ ϸ  Ϸϴ ϼϾ  ϷϿϼ Ͽ Ϻϼ  ϼ ϼ Ͻ ϶ Ͼϼ  ϻ ϴ Ϲ ϼϽ δ13ϥ ϺϹϿ  Ϸϴϻ ϶  

Ͼ Ϲ ϶ [ϗ ϴ ϶ И.В., 1987]. ϥ ϸ Ϸ Ͻ  ϴϻϿϼ ϴ  Ϲ ϼ Ϲ Ͼϴ  ϻ ϹϿ  

ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ϼϿϴ  ϼ ϼ Ͻ ϼ Ͼ Ϸ  ϸϼϴ ϴϻ ϴ ϼϻ Ϸ  

ϴ϶ϴ Ϲ ϴ ϴ ϸϿ  Ϲ ϹϽ Ϸ Ͼ Ϸ  ϷϹ Ϲ ϼ Ϲ Ͼ Ϸ  ϼ ϴ. Нϴϼ Ϲ ϹϹ Ϲ ϼ Ϲ Ͼϼ 

Ϲ ϵ ϴϻ ϶ϴ Ϲ Ϲ ϼ ВϹ Ϲ ϴϿϴ Ͼ Ϸ , ϥϹϿϼ ϴ ϶ Ͼ Ϸ  ϼ ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϸ  

Ϲ ϺϸϹ ϼϽ ϴ ϴϾ Ϲ ϼϻ  ϸϹ Ϻϴ ϼϹ  ϼϻ -ϿёϷϾ Ϸ  Ϲ ϴ ϴ (-51,9…-54,2 ‰), 

ϴ ϵ ϿϹϹ Ϲ ϵ ϴϻ ϶ϴ Ϲ Ϲ  ЧϾϴϿ ϶ Ͼ Ϸ  Ϲ ϺϸϹ ϼ  (ϻϴϿϹϺ  ϶ ϸ Ͼϼ  ϸϴ ) 

ϸϹ Ϻϼ  ϵ ϿϹϹ ϼϻ - ϺёϿ Ͻ Ϲ ϴ  (-44,6…-48,2 ‰). 

П Ͽ Ϲ Ϲ Ϲϻ Ͽ ϴ  ϴϾϺϹ ϸ ϶Ϲ Ϻϸϴ  Ϲ ϸ Ͼ ϴ  ϶ Ͼϴϻ ϶ϴ  

Ͽ  ϵ ϴ ϼϼ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶ ϼ ϶ϴ ϼϼ Ϸϴϻ ϶  ϷϼϷϴ ϶ 

Ϲ϶Ϲ ϴ Ϧ Ϲ Ͼ Ͻ ϵϿϴ ϼ [П ϴ Ͽ ϶ ϱ.Ϡ. ϼ ϸ ., 1981; ϕ ϼϾ ϶ Ϣ.И., Ϩ ϼ Ϲ϶ ϔ.ϥ., 

1999]. В ϴ ϹϹ ϶ Ϲ  ϼϺ Ϲ Ϲϸ Ϲ ϾϼϹ Ͽ ϺϹ ϼ  ϴ  ϴ ϸ  ϴ ϷϿ ϵϼ ϴ  4-6 

Ͼ . И  ϴ Ͻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ ϴ϶Ͽ Ϲ  ϶ ϹϷ  20-50 ϾϷ ϧВ/  ϥ Ϸ 

[ϟ ϴ ϼ  Н.В. ϼ ϸ ., 1997]. ϙ Ͽϼ ϴ ϴϿ Ͻ Ϲ ϼϴϿ ϴ϶Ͽ Ͽ 250-300 ϾϷ ϧВ/  ϥ Ϸ,  

ϴ ϶ϼ   ϴϿϼ ϼϹ ϴϾϼ  ϷϼϷϴ ϶. 
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ϥ ϷϿϴ  ϸ Ϸ Ͻ ϾϹ ϻ Ϲ ϼ  [НϹ Ϲ Ͼ  Н.Н. ϼ ϸ ., 1999; Lopatin N.V et al., 2004] 

ϷϼϷϴ ϾϼϹ Ϸϴϻ ϶ Ϲ ϻϴϿϹϺϼ Ϲ϶Ϲ ϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϶ ϻϴ   ϴ ϹϽ Ϸϴϻ ϷϹ Ϲ ϴ ϼϹϽ 

϶Ϲ Ϲ ϹϿ ϶  ϷϿϹϽ. Ϣ ϴϺϴ ϹϿ ϴ  ϵ  ϶ϼ ϼ ϼ ϴ ϶ ϸ ϶Ϲ ϷϿϹ ϸϹ Ϻϴ ϼ  

Ͽ ϺϹ ϼϽ Ͼ Ͼ Ͻ ϶ϼ  ϴ϶Ͽ Ϲ  0,50-0,60 %. Ϧ Ϸϸϴ ϴ ϶ϼ  Ϲ Ͼ Ͽ Ͼ  

Ϲ  ϶ϼϹ ϴϾϼ  ϷϼϷϴ Ͼϼ  ϻϴϿϹϺϹϽ ϼ ϸ Ϸ  Ϸϴϻϴ ϶ Ϧ Ͼ Ͻ ϵϿϴ ϼ, 

ϵϹ  ϶ ϻ ϴ   Ϲ϶ Ͼ Ͻ Ϲ Ϲ  Ϸ Ϲ ϼ ( ϴ ϼ Ϲ , Ч ϻϼϾ Ͼ -ЧϼϺϴ Ͼϴ  

Ϲϻ ϹϸϿ ϶ϼ ϴ) ϼ ϶ Ϲ Ͻ ϷϿϹ ϴ Ϲ  Ͼϼ  Ͽ ϺϹ ϼϽ, ϷϸϹ ϶ Ͼ ϶ϿϹ 

Ͼϼ  Ͽ ϺϹ ϼϽ ϴϺϴ ϹϿ ϴ  ϵ  ϴ ϸϼ  ϴϾϺϹ ϴ ϶ Ϲ 0,50-0,60 %. 

 

6.3. Ка а   

ϥ ϴ϶ϿϹ ϼϹ ϻ ϴ Ϲ ϼϽ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϹϺϸ  

Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ ϼ ϸϴ ϼ ϼ ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ ϼ  ϼ ϼ Ϲ ϼ ϸϴϹ  Ϲ  

ϿϹϻ  ϼ ϴ ϼ , ϷϿϴ϶  ϵ ϴϻ  ϹϸϹϿϹ ϼϹ ϼ ϼ ϴϿ Ͻ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ, ϼ Ͼ Ͻ Ϲ ϹϷϹ Ϲ ϴ ϼ  ϸ ϼϷϴϹ  ϶ , ϸ ϴ Ϸ  ϸϿ  ϵ ϴϻ ϶ϴ ϼ  

ϻϴϿϹϺϹϽ Ϲ ϼ. НϹϸϴ϶  ϵ Ͽϴ ϶ϹϸϹ ϴ ϸ ϵ ϴ  ϵ Ͽ ϴ  ϴϵ ϴ ϸϿ  ϵϴϺϹ ϶ Ͼ Ͻ 

϶ϼ  [ϗ ϴ ϶ И.В. ϼ ϸ ., 2004ϴ, 2004϶, 2006ϵ, Пϴ Ϲ  ϤϨ №2261438, Goncharov I.V. et 

al., 2005c], ϷϸϹ ϶ Ͼϴ Ϲ ϶Ϲ ϴϾ Ϸ  Ͼ ϼ Ϲ ϼ  ϶ ϴϿ ϴ ϴ Ϲ , ϶ϴ Ͻ ϴ 

Ϲ ϼϼ Ϲ ϼϿ  ϼϻ Ϲ ϶ ϸϼϵϹ ϻ ϼ Ϲ ϴ. П ϸ ϵ Ͻ ϸ ϸ ϵ Ͽ ϼ Ͽ ϻ ϶ϴ  

ϸϿ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ. 

П ϶Ϲϸ  ϴ϶ϿϹ ϼϹ ϶  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ 

ϷϿϹϽ Ͼϼ  Ͽ ϺϹ ϼϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ  ϴϻϿϼ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϴ  ϼ 

ϴϺϴ ϹϿ Ͻ ϵ ϼ ϶ϼ ϼ ϼ ϴ, ϵ Ͽϴ ϸϹϿϴ ϴ Ͼϴ  ϼ  ϼ Ͽ ϻ ϶ϴ ϼϹ  

Ϲ ϼ  Ϲ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϲ ϹϽ. В ϴϵϿϼ Ϲ 20 ϸϴ  ϻ ϴ Ϲ ϼ  ϹϾ  

ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ. В ϷϹ ϼ ϼ Ϲ Ͼϼ  ϹϿ  

϶ ϹϷϸϴ ϹϾ Ϲ ϸ Ϲ  ϼ Ͽ ϻ ϶ϴ  Ͼ ϿϹϾ  ϴ ϴ Ϲ ϶,  ϸϿ  Ϲ Ͼϼ Ͼϴ ϴϷϹ Ϲϻϴ 

Ϲ ϹϽ ϵ Ͽϼ ϶ ϵ ϴ  ϴϼϵ ϿϹϹ ϹϾ ϼ϶ Ϲ ϴ ϴ Ϲ , ϴ ϹϹ Ϲ ϼ ϶ϴ Ϲ ϴ 

ϷϿ  Ͼϼ  Ͽ ϺϹ ϼϽ (ϷϿϴ϶ϴ 4), Ͼ Ϲ ϶ϴ  ϴ ϴ ϹϸϹϿϹ ϼϼ 

ϵϹ ϻ ϴ ϴ ϶, Ϸ ϴ ϶ ϼ Ϲ ϴ ϶. ϦϴϾϺϹ  Ϲ ϼ  Ͼ Ϲ  ϵ Ͽ ϼ Ͽ ϻ ϶ϴ  

ϺϹ ϴ϶ ϼϽ ϾϿϴ ϼ Ϲ Ͼϼ  Ϲ ϼϿ Ϲ ϴ Ϲ ϶ Ͻ ϼ ϸϹϾ . 

 

 

 



ϦϴϵϿϼ ϴ 21. Ϡ ϿϹϾ Ͽ Ϲ ϴ ϴ Ϲ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ 

л ща , р и  N в. И рвал р ра ии,  ла  MPI-1 BNFR H/(H+M) 
St-C29 ββ/ 

(ββ+αα) 

Вϴ ϶ Ͼ Ϲ 330 2574-2556 ϲ6 0,60 0,81 - 0,70 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 2 2432-2459 - 0,44 0,60 0,74 0,60 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 21 2433-2459 ϲ1 0,40 0,57 0,74 0,60 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ 118 2572,5-2576,0 ϲ2 0,51 0,65 0,76 - 

ВϹ ϹϾ ϵϴ Ͼ Ϲ 290 2427-2446 - 0,69 1,03 0,79 0,68 

ϛϴ ϴϸ -К Ͽ ϶ Ͼϴ  1 3011-3020 - 0,88 - - - 

К Ͽ ϴ Ϲ϶ Ͼϴ   2 2780-2861 ϲ17 0,71 1,14 0,89 0,73 

К ϶ϼ Ϲ϶ Ͼ Ϲ 4 2226-2270 ϲ1
3 0,66 1,27 - 0,72 

К Ͽ ϶ Ͼϴ  1 2861-3001 - 0,71 - 0,86 0,75 

ϠϴϿ Ϲ Ϲ Ͼ Ϲ 124  - ϲ2 0,50 1,02 0,88 0,73 

ϠϹϸ϶ϹϸϹ϶ Ͼϴ  119  2700-2800 Ϡ 0,43 0,64 - 0,73 

Ϣ ϸϴ ϶ Ϲ 1 2204-2210 ϲ1 0,54 0,82 0,76 0,60 

Ϣ ϴ ϼ Ͼ Ϲ 438 2750-2755 - 0,99 1,48 - 0,74 

Пϴ ϵϼϷ Ͼϴ  1 2779-2795 Pz 0,80 1,51 0,86 0,74 

П ϼϾ Ͽ Ϸ Ͼϴ  1 3180-3203 ϲ15 0,95 1,80 0,90 0,78 

ϤϹ Ϲ 281 2887-2935 - 0,74 1,01 - - 

ϥϹ϶Ϲ -ϟ Ϸϼ Ϲ Ͼ Ϲ 189 Ϥ 2496-2503 ϲ6 0,86 0,92 0,82 0,69 

ϥϹ϶Ϲ -Ϣ ϴ ϼ Ͼ Ϲ 7 3020-3040 Ϡ 0,80 1,35 - 0,72 

ϥϹ϶Ϲ -ϨϹ ϼ϶ϴϿ ϴ  1 3236-3257 - 0.73 - - 0,78 
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л ща , р и  N в. И рвал р ра ии,  ла  MPI-1 BNFR H/(H+M) 
St-C29 ββ/ 

(ββ+αα) 

ϥϹϿϼ ϴ ϶ Ͼ Ϲ 2 2455-2470 Pz - - - 0,64 

ϥϹϿϼ ϴ ϶ Ͼ Ϲ 5 2486-2516 Pz 0,56 0,81 - 0,69 

ϥ Ϲϸ Ϲ-ϥ ϵ Ͽϼ ϴ  181 2507- 2515 ϲ2 0,46 0,71 0,82 0,71 

Ϧ Ͽ ϴ ϶ Ͼϴ  1 3209-3221 - 0,75 0,96 0,87 0,71 

ЧϹ Ϲ ϴ Ͼϴ  1  3001-3008 ϲ20 0,99 2,01 0,86 0,73 

ЧϹ ϴϿϼ Ͼϴ  1 3270-3286 ϲ14 1,06 1,57 - 0,72 

ЧϾϴϿ ϶ Ͼ Ϲ 106 3116-3132 Ϡ 1,02 1,56 0,85 0,76 

ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 22 2125-2165 ϕ11-ϕ12 0,52 - 0,76 - 

ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ 216 - ϲ1 0,41 0,70 0,75 0,56 

ϲϺ -П Ϻϼ Ͼϴ  1 2963-2970 ϲ12 0,91 - 0,84 0,69 

ϳ Ϲ 21 2874-2913  0,92 - - - 

НϹ  Ϸ Ͽ Ͻ ϴ  

П Ͽ ϼ Ͼϴ  
- - ϧ26 ( Ϲ ) 0,85 1,33 0,90 0,77 
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П ϸ ϿϺϹ ϼϹ ϴϵϿϼ  21. 
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Ϥϼ Ͼ 42. Вϻϴϼ ϶ ϻ  ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϸϿ  Ϲ ϹϽ 

Ϸ Ͼ Ϸ  ϼ ϴ ϼ ϷϿϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

 

Нϴ ϼ ϾϹ 42 Ϲϸ ϴ϶ϿϹ  ϴ϶ϿϹ ϼϹ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ 

ϻ ϹϿ ϼ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ ϼ Ͼ ϴϾ ϶ ϼϻ ϷϿϹϽ. В ϿϹ϶  ϼϺ ϼ  ϴ  Ϸ ϴ ϼϾ ϶ 

ϴ ϸ  ϴϼ Ϲ ϹϹ ϻ ϹϿ Ϲ Ϲ ϼ, .Ϲ. Ϲ ϼ ϴ Ͻ ϴ ϹϽ ϷϹ Ϲ ϴ ϼϼ, ϴ ϶ ϴ϶ Ͻ ϼ 

϶Ϲ ϹϽ – ϴϼϵ ϿϹϹ Ϲ ϼ Ϲ Ͼϼ- Ϲ ϵ ϴϻ ϶ϴ Ϲ. К Ϲ ϶  ϼ  Ϸ ϴ Ϲ ϹϽ 

϶ϾϿ ϴ ϴ  ϶ Ϲϵ  ϵ ϴϻ  ВϹ Ϲ ϴϿϴ Ͼ Ϸ , ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϸ  Ϲ ϺϸϹ ϼϽ, 

ϠϹϸ϶ϹϸϹ϶ Ͼ Ͻ ϼ ϥ Ϲϸ Ϲ-ϥ ϵ Ͽϼ Ͻ Ͽ ϴϸϹϽ. П ϼ  ϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼ  

ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϵ ϴ ϺϹ Ϲ ϶ Ϲ  ϸϿ  MPI-1 – BNFR – H/(H+M) – St-

C29 ββ/(ββ+αα) ϶Ͽ  0,40 – 0,57 – 0,74 – 0,56, ϶Ϲ ϶Ϲ . 

И   л  ва  л  и в  ри ри : 

ли в личи  MPI-1 – BNFR – H/(H+M) – St-C29 ββ/(ββ+αα) в ра ах и  

л  ах и я и  0,40 – 0,57 – 0,74 – 0,56, в в ,  и л р ащи  

р  щ   и ли р в я р а ра ии л в р в а ч  ля 

ра ва ия р шл х ал  и.  

Ϣϸ ϴϾ  ϿϹϸ Ϲ  ϼ ϶ϴ ,  ϸ Ͻ Ͽ Ͼ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϲϸ ϴ , 

ϼ  Ϸ  ϷϿϼ ϸ ϿϺ  ϼ Ϲ  ϸ ϴ  ϶ ϾϼϽ ϴ ϴϿ Ͻ Ϲ ϼϴϿ, ϸϿ  Ϸ  

ϼ ϸ ϿϺ  ϸϹ Ϻϴ  ϶ ϶ Ϲ  ϴ϶Ϲ ϻ ϴ ϼ ϹϿ Ϲ Ͼ Ͽϼ Ϲ ϶ϴ ϼϾ Ͼ Ϲ ϶ 
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Ϸ  ϿϹϽ ϼ ϼ ϴ, ϴ ϼ Ϲ  Ͼ ϼ ϼ ϴ ϼ Ͽϼ ϸϹ ϼ ϼ ϴ, ϶ ϻϴ   Ͽϼ ϶Ϲ Ͻ ϴ  

ϴ Ϲ ϼϽ ϼ ϶Ϲ ϴ ϼ  ϻϴ ϴ  ϴ  Ϲ ϹϷϹ Ϲ ϴ ϼ  ϷϿ ϼ [Sykes R., et al., 2004; 

Sykes R., 2004]. 

И ϸ  ϼϻ Ͽ Ϲ  ϻϴ϶ϼ ϼ ϹϽ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϼ ϴϺϴ ϹϿ Ͻ 

ϵ ϼ ϶ϼ ϼ ϼ ϴ ( ϼ Ͼ 36, ϷϿϴ϶ϴ 4), ϼ ϼ ϴϿ Ϲ ϻ ϴ Ϲ ϼ  BNFR, H/(H+M) ϼ 

St-C29 ββ/(ββ+αα) ϶Ϲ ϶  Ro, ϴ϶   0,60-0,65 %,  ϷϿϴ  ϾϿϴ ϼ Ϲ Ͼϼ  

Ϲϸ ϴ϶ϿϹ ϼ   Ϲ ϹϷϴϻ ϵ ϴϻ ϶ϴ ϼϼ ϶Ͽ Ϲ  ϴ ϴϿ  ϷϿϴ϶ Ͻ ϴϻ  Ϲ ϹϷϹ Ϲ ϴ ϼϼ 

ϸϿ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ III-Ϸ  ϼ ϴ. 

ϕ Ͽ  ϻϴ Ϲ Ϲ ,  ϹϾ Ϲ ϵ ϴϻ  ϼ ϿϹϸ ϶ϴ  Ϲ ϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ 

(К Ͽ ϶ Ͼϴ , Ϣ ϴ ϼ Ͼϴ , Пϴ ϵϼϷ Ͼϴ , П ϼϾ Ͽ Ϸ Ͼϴ , ϥϹ϶Ϲ -ϨϹ ϼ϶ϴϿ ϴ , 

Ϧ Ͽ ϴ ϶ Ͼϴ , ЧϹ Ϲ ϴ Ͼϴ , ЧϹ ϴϿϼ Ͼϴ , ЧϾϴϿ ϶ Ͼϴ ) ϴ ϴϾ Ϲ ϼϻ  ϵ ϿϹϹ 

϶ Ͼϼ ϼ ϻ ϴ Ϲ ϼ ϼ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ͼϴ ϴϷϹ Ϲϻϴ ( ϴϵϿϼ ϴ 20, ϼ Ͼ 42). 

ϘϴϺϹ ϷϿ ϵ Ͼ ϻϴϿϹϷϴ ϼϹ ϷϿϼ ϼϺ ϹϽ ϼ Ϲϸ ϹϽ   ϷϿ ϵϼ  3000-3400 Ϲ ϶ 

(ЧϾϴϿ ϶ Ͼ Ϲ, НϴϿϼ Ϲ ϼ ϸ .) Ϲ ϼ Ϲ  ϴϾϼ  ϶ Ͼϼ  ϻ ϴ Ϲ ϼϽ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶. 

ϱ  ϸϴϹ  ϶ ϻ Ϻ  Ϲϸ Ͽ Ϻϼ ,  ϶ Ͼϴ Ϲ ϶Ϲ ϼ ϼϾϴ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ 

ϼ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ͼϼ  ϸ ϷϿϼ ϼ ϼ ϴ  ϴ ϼϹ 

ϴϿϹ ϻ Ͻ ϾϼϹ Ϲ ϾϼϹ ϸ , ϴ ϼ Ϲ  Ͽ ϺϹ ϼ  Ͼϴ Ϲ Ϸ Ͽ Ϸ  ϼ Ϲ Ͼ Ϸ  

϶ ϻ ϴ ϴ [ЁϿϾϼ  ϙ.ϔ. ϼ ϸ ., 2001]. 

 

 

6.4. а р и ра р ра ия , ич и вя а х  

ли  р а ич и  в щ в  

Нϴ ϼ ϾϹ 43 Ϲϸ ϴ϶ϿϹ ϴ Ͼϴ ϴ ϴ ϴ Ϲ ϼ  Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ ϴ 

Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ, ϶ ϼ ϶ϴ ϼϼ Ͼ  ϼ ϼ ϴϿ  ϴ ϼϹ ϷϿϼ Ϲ 

Ϸϴ ϼ Ϲ Ͼ Ϲ ϶Ϲ Ϲ ϶ . В ϴ ϹϹ ϶ Ϲ  Ϲ ϼ Ϸ Ͼ Ϸ  ϼ ϴ ϵ ϴ ϺϹ  ϴ 31 

Ͽ ϴϸϼ ϼ Ϲ ϺϸϹ ϼ  ϵϿϴ ϼ. В ϼ  ϼ Ͽ  ϴϾϺϹ ϶ ϸϼ , ϼ Ϲ ϴ  ϶ ϴ ϹϽ 

Ͼ ϿϿϹϾ ϼϼ, Ϲ ϶ϴ  ϻϴ ϴϸ ϼϵϼ Ͼϴ  Ϲ , Ϲ ϿϹ Ͻ ϼ Ͼ Ͼ Ͻ ϵ Ͽ 

Ͽ Ϲ  ϶ 1954 Ϸ ϸ  ϼϻ К Ͽ ϴ Ϲ϶ Ͼ Ͻ Ͻ Ͼ϶ϴϺϼ  №Ϥ-2. П ϸϴ϶Ͽ ϹϹ ϼ Ͽ  ϼ  

Ϲ ϹϽ ϴ ϴ Ϲ  ϶ ϻϴ ϴϸ Ͻ ϴ ϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ, , Ͼ ϹϹ ϶ ϹϷ , ϶ ϻϴ   

Ͼ Ͽϼ Ϲ ϶  ϵ Ϲ  Ͼ϶ϴϺϼ , ϼ, ϶Ϲ ϶Ϲ , Ϲ Ϲ  ϼϻ Ϲ ϼ 

Ϲ ϼ ϼϼ. ϙ Ͽϼ ϴ϶ϼ  ϴ ϴ Ϲ ϼϹ Ϲ ϹϽ  Ͼϴ Ͻ- Ϲ Ͻ ϴ  

ϹϽ Ϸ Ͽ  Ͽϴ ϶ Ͼϼ  Ͽ ϺϹ ϼϽ ( ϼ Ͼ 19),  ϿϹϺϼ϶ϴϹ  ϶ Ͽ Ϲ 

ϹϸϹϿё ϴ  ϻϴϾ Ϲ . ϛϴϿϹϺϼ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ, ϷϿϴ϶  ϵ ϴϻ , 

Ϸ Ϲ  Ͼ Ϲ ϼ ϼ   ϴϾ ϼ ϴϿ ϼ ϴ ϼ Ͽ ϼ ϴ ϼ Ͼϼ  Ϸ Ͽ  

Ͽϴ ϶. 
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НϹ  ϴ ,  ϷϿϹ ϸϹ Ϻϴ ϼϹ ϸ ,  Ϲ ϶Ϲ ϼ Ͽ ϼ ϴ ϼ ϼ 

ϷϿ ϵϼ ϴ ϼ ϻϴϿϹϷϴ ϼ , ϼ Ϲ  ϼ Ͼ Ϲ ϴ ϴ Ϲ ϼϹ ϴ ϼϻ Ϲ Ͻ Ϲ ϼ ϼϼ, 

Ͼ Ͽϼ Ϲ ϶  ϿϹ  Ͼ ϿϹ ϼϽ Ϲ ϼ ϼ Ϸϴϻϴ, ϶ ϻϴ  Ͽ Ͼ   ϷϿϼ Ͻ 

Ϸϴ ϼϾ Ͻ ϼ ϴ ϸ ϼ  ϶ ϴϻ ϴϵ ϾϹ Ϲ  ϴϿ . ϥ Ϲϸϼ ϼ  Вϴ ϶ Ͼ Ϲ, 

ВϹ Ϲ ϴϿϴ Ͼ Ϲ, К϶ϴ ϶ Ϲ, ЧϾϴϿ ϶ Ͼ Ϲ ( Ͽϴ  Ϡ), Ϣ ϸϴ ϶ Ϲ, ϤϹ Ϲ, ϥϹ϶Ϲ -

ϨϹ ϼ϶ϴϿ Ϲ, ϥϹϿϼ ϴ ϶ Ͼ Ϲ, ϲϺ -Ϡ Ͽ ϸϺϼ Ͼ Ϲ Ϲ ϺϸϹ ϼ . 

П ϼ  Ϲ ϵ ϸϼ Ͻ Ϲ Ϲ ϼ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ 

ϼ, Ͼ Ϲ  ϺϹ, ϼ  ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ, ϸϿ  ϵ ϴϻ ϶ϴ ϼ  ϻϴϿϹϺϹϽ Ϲ ϼ Ϲ  

϶ϴϺ  ϴϾ  Ͼϴϻ ϶ϴϹ  ϴϿϼ ϼϹ ϶ ϻ Ϻ ϼ ϸϿ  ϶ ϼ Ͻ ϼϷ ϴ ϼϼ ϼ 

ϴϾϾ Ͽ ϼϼ [Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981]. ϤϹϻ Ͽ ϴ  ϸϹϿϼ ϶ϴ ϼ   ϼ Ͽ ϻ ϶ϴ ϼϹ  

϶ Ϲ Ϲ Ϸ  Ϸ ϴ Ϸ  Ͼ ϿϹϾ ϴ Temis 3D ϼ ϴϾ ϼϾϴ ϷϹ Ͽ Ϸ ϴϻ϶Ϲϸ  ϴϵ  

Ͼϴϻ ϶ϴ ,  ϴϿϼ ϼϹ Ͼ ϿϿϹϾ ϶ ϶Ͽ Ϲ  ϸ ϼ  ϼϻ ϶Ϲϸ ϼ  ϴϾ ϶ 

ϴ ϴ Ϲ ϼ  ϻϴϿϹϺϹϽ Ϲ ϼ, ϷϹ Ϲ ϼ ϶ϴ Ͻ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ͻ ϴ Ϲ ϼ ϼϼ 

Ϧ Ͼ Ͻ ϵϿϴ ϼ [ϗ ϴ ϶ И.В. ϼ ϸ ., 2005϶; Goncharov I.V et al., 2006]. П  ϶ ϹϽ 

϶ϼϸϼ ϼ, ϶ϼϹ Ͼ ϿϿϹϾ ϶ ϶ ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼ  ( ϴϼϵ ϿϹϹ 

ϷϿ ϵ Ͼ Ϸ ϺϹ Ϲ Ϸ ϼϻ ), Ͽϼϵ  ϼ  Ͽ ϼϹ Ͼ ϿϿϹϾ ϾϼϹ ϶ Ͻ ϶ϴ ϶ϼϿϼ  ϸ Ͻ 

ϼϻ ϶  ϼ ϼ  Ϲ ϶Ϲ Ϸ  Ϲ ϵϿϴϸϴ ϼ   ϻϴ ϴ ϴ  Ͼ  ϻϴϿϹϺϹϽ Ϲ ϼ, 

ϷϹ Ϲ ϼ Ϲ Ͼϼ ϶ ϻϴ   Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϴ Ϲ 

ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ. Ϙ Ϸϼ  Ϲ  ϶ϴϺ  ϵ ϹϿ ϶ , ϶Ͽϼ ϶ ϼ  ϴ 

ϵ ϴϻ ϶ϴ ϼϹ ϻϴϿϹϺϹϽ ϼ  Ϲ ϹϽ, ϷϿ  ϵ  ,  ϶ ϿϹϸ ϶ϼϹ ϵ ϿϹϹ ϶ Ͼϼ  Ϲ ϷϼϽ 

ϴϾ ϼ϶ϴ ϼϽ ϸϹ Ͼ ϼϼ ϴϾ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ  Ϲ ϵ ϸϼ  ϵ ϿϹϹ ϺϹ ϾϼϹ 

Ϲ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ  ϶ ϴ϶ Ϲ ϼϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  Ͼ Ϸ  ϼ ϴ [Behar F. et 

al., 1997]. К Ϲ Ϸ , ϻϴ Ϲ  ϶ ϹϽ ϶ Ͼ Ͻ ϴϸ ϵ ϼ Ͻ ϵ ϼ Ͼ ϷϿϹ϶ ϸ ϸϴ  

ϼ ϶ Ͼ Ͻ ϼϾ ϼ ϼ [Ϧϼ  ϕ. ϼ ВϹϿ Ϲ Ϙ., 1981], ϶ ϷϿ  ϻϴ ϸ Ϲ ϴ Ϲ ϶ϼ ϴ  

ϼϷ ϴ ϼ  ϷϹ Ϲ ϼ ϶ϴ Ͻ Ϲ ϼ, ϵϹ  Ͽ Ͻ ϹϹ ϴ ϼ ( Ͽ , ϴ ϴϿ Ϲ  ϼ 

Ͽϼϴ ϴ ϼ Ϲ ϾϼϹ ϷϿϹ϶ ϸ ϸ ),  ϸ ϶Ϲ ϺϸϴϹ  ϶ Ͼϼ ϼ ϻ ϴ Ϲ ϼ ϼ 

ϼ Ͽϼ ϼ Ϲ Ͼ Ϸ  ϴ ϴ Ϲ ϴ S1, ϸ ϼϷϴ ϹϷ  ϶ ϷϿ  20-30 ϾϷ ϧВ/  ϸ  ( ϴϵϿϼ ϴ 15). 

П  ϻϴϿϹϺϼ Ϲ ϼ, Ͼ Ϲ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ , 

϶ Ϲ ϴ  Ϲ ϴϾ ϴ  ϼ ϶ ϵ Ͽ ϼ ϶Ϲ Ͽ ϴϹ϶ ϼ ϻϴϿϹϺϼ ϼ Ϲ  Ϲϵ Ͽ ϼϹ ϻϴ ϴ  

ϼϿϼ ϶Ͽ  Ϲ ϿϹ ϼ. 
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Ϥϼ Ͼ 43. Ϥϴ ϴ Ϲ ϼϹ Ϲ ϹϽ Ϸ Ͼ Ϸ  ϼ ϴ ϴ Ϲ ϼ ϼϼ Ϧ Ͼ Ͻ ϵϿϴ ϼ. 

 

Ϣ ϵϹ ϼ ϴ϶ϴ Ϲ ϹϽ ϴϻ  ϷϹ Ϲ ϼ Ϲ Ͼϼ  Ϸ  ϻ϶ ϿϼϿϼ ϶ ϶ϼ  

Ϲ ϺϸϹ ϼ , ϼ ϶ϴ ϼϹ Ͼ  ϼ ϸϼϿ   ϴ ϼϹ  Ϲ Ͼ Ͽ Ͼϼ  ϼ ϶ 

Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ, ϶  ϼ ϿϹ ϼ  ϼ Ϲ  ϷϿϹ϶ ϸ ϸ ϶, ϷϹ Ϲ ϼ ϶ϴ  

ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ . К Ϲ Ͼϴϻϴ  ϶ Ϲ 31 Ϲ ϺϸϹ ϼ  Ϲ ϹϽ 

Ϸ Ͼ Ϸ  ϼ ϴ, ϴ ϼϹ Ϲ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ё Ͽϼ϶  ϼϾ ϼ Ϲ  ϴ 

ϸϹ ϸ Ϸϼ  Ϲ ϺϸϹ ϼ . ВϾϿϴϸ ϷϹ Ϲ ϴ ϼϼ Ϲ ϼ ϷϿϹ ϸϹ Ϻϴ ϼ ϼ ϸϴ ϼ 

϶ Ϲ   ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ Ͻ ϵ Ͽ Ϲ Ϲ  ϴ ϟ ϶ , ϗ Ϲ϶ , К ϸϴϾ ϶ Ͼ , 

Ϡ Ͽ ϸϺϼ Ͼ , Ϥ ϵϴϿ , Ϡϼ , Пϼ ϸϺϼ Ͼ  Ϲ ϺϸϹ ϼ . 
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К Ϲ Ϸ  ϸϴϺϹ Ϲ Ϲ ϼ, Ͼ Ϲ  ϶  ϼϻ ϴϾϴ  ϸϼϴϷ ϼ  ϾϴϾ 

ϵϴϺϹ ϶ ϾϼϹ, ϻϴ ё  ϴ ϼ  Ϲ Ͼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ Ϸ  ϼ Ϲ  Ϲ Ͼ Ͽ Ͼ  

ϼϻ Ϲ Ϲ Ͻ ϴ϶ ϴ ϴ ϼ Ϲ Ͼϼ  ϼ ϷϹ Ϲ ϴ  Ϲϸϼ Ϲ ϼϽ ( ϼ Ͼ 44). ϦϴϾ Ϲ 

ϴϵϿ ϸϹ ϼϹ ϵ Ͽ  ϸϹϿϴ   ϼ Ͽ ϻ ϶ϴ ϼϹ  Ϲ Ͼ Ϲ Ͻ ϸϼϴϷ ϴ  

ϼ ϹϿ Ϸ  ϴ ϹϸϹϿϹ ϼ  Ͽ Ϲ ϶, ϸϼϵϹ ϻ ϼ Ϲ ϶ ϼ ϸϼϵϹ ϻ ϴ ϶ 

[Goncharov I.V. et al., 2007c]. Ϥϴ ϹϹ ϸ ϵ ϴ  ϸϼϴϷ ϴ ϴ ϵ Ͽϴ ϹϸϿ ϺϹ ϴ ϸϿ  

ϸϼϴϷ ϼϾϼ ϵ ϴ ϶Ͼϼ ϼ ϸϼϾϴ ϴ ϵ ϴ ϶Ͼϼ ϴϸϾ ϴϾ ϿϹ ϼ  Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ 

[Lin R.Z. and Wang, P.R., 1991]. 

 

 

Ϥϼ Ͼ 44. Ϧ ё Ͼ Ϲ ϴ  ϸϼϴϷ ϴ ϴ ϼ ϹϿ Ϸ  ϴ ϹϸϹϿϹ ϼ  

Ϲ ϼϿ Ͽ Ϲ ϶ (m/z 180), Ϲ ϼϿϸϼϵϹ ϻ ϴ ϶ (m/z 181) ϼ Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ 

(m/z 198) ϶ Ϲ  ϼ Ͼ ϴϾ ϴ  ϼϻ ϸ. 

 

В ϼϻ Ϲ  ϴ ϼ Ͼ ϴϾ ϴ  ϼϻ ϷϿϼ  ϸ, ϸϹ Ϻϴ ϼ  Ϲ Ͼ Ͻ ϼ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, ϵ ϴ ϺϹ  Ϲ ϵϿϴϸϴ ϼϹ Ϲ ϼϿϸϼϵϹ ϻ ϴ ϶. В Ͼ ϴϾ ϴ  

ϼϻ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ , ϴϾ ϿϹ ϼϹ Ͼ Ͻ ϼ ϸϼϿ  ϶ Ͼϼ  

϶ ϴ ϶ϼ ϹϿ  Ͽ ϶ϼ , Ϲ ϵϿϴϸϴ  Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ . П ϼ Ϲ ϴ ϹϿ ,  

Ϲϸϼ ϼ ϿϹϸ ϶ϴ  ϵ ϴϻ ϶ ϵϹϼ  Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ Ϲ ϵ ϴ ϺϹ  ϼ ϸ Ϸ  

Ͽ ϴ , ϶ Ͼ  Ϲ ϵϿϴϸϴ  Ϲ ϼϿ Ͽ Ϲ . Ϣϸ ϴϾ  ϶ Ϲ  ϼ  ϺϹ  ϵ  

 139



Ϲ ϶Ϲ  ϵ Ͽ Ϲ, ϵϹ  ϶ Ϸ Ͼϼ ,  ϶Ϲ  ϵ Ͽ ϶ϿϹ  

Ϲ Ϲ ϴ ϹϸϹϿϹ ϼϹ  ϶ Ϲϻ Ͽ ϴ Ϲ Ϲ ϶ϼ Ͻ ϼϷ ϴ ϼϼ, ϴ ϴϾϺϹ ϶ Ͼ Ϸ  Ͼϴ ϴϷϹ Ϲϻϴ. 

ϠϹ ϼϿ Ͽ Ϲ , ϻϴ Ϲ  ϶ϼ  ϶ ϼ  ϴ϶Ϲ ϷϹ Ϲ ϴ ϴ, Ϲ ϹϹ Ͽ ,  ϶  

϶ Ϲ  ϼϷ ϴ ϼϼ ϷϿϹ϶ ϸ ϸ ϶ ϶ Ϲ ϹϽ Ϲ Ϲ ϼ ϸϹ Ϻϼ϶ϴ  ϶ ϷϿ   ϴ϶ Ϲ ϼ   

Ϲ ϼϿϸϼϵϹ ϻ ϴ ϴ ϼ ϼ Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϴ ϼ. НϹ  ϼϻ Ϸ Ͽ Ͻ ϴ  

П Ͽ ϼ Ͼϴ   ϴ ϹϸϹϿϹ ϼ  Ϲ ϼϿϸϼϵϹ ϻ ϴ ϶, Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ ϼ 

Ϲ ϼϿ Ͽ ϴ Ϲ ϶ ϴϾϺϹ ϴϸϴϹ  ϶ Ϸ  Ϲ ϹϽ, ϶ ϻϴ   ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  

϶Ϲ Ϲ ϶ . 

П ϼ  ϴϻ ϼ  ϶ ϵ ϼ Ͻ ϵ ϼ Ͼ Ϲ ϶, ϻ ϴ ϼ ϹϿ Ϲ ϶Ͽϼ ϼϹ 

ϺϹ  Ͼϴϻ ϶ϴ  ϶ ϼ ϴ  ϼϷ ϴ ϼ , ϴ ϶ ϻ Ϻ  ϼ ϸϴϿ  ϼϷ ϴ ϼϼ Ϲ ϼ  

Ͼ ϿϿϹϾ ϴ  Ϲ ϴ Ϸ  ϷϹ Ϲϻϼ ϴ, Ͼ Ϲ ϴ  ϵ Ϸϴ Ϲ  ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  

϶Ϲ Ϲ ϶ . В ϼ ϴ  ϼϷ ϴ ϼ  ϵϴϺϹ ϶ Ͼϼ  Ϲ ϹϽ  Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ͻ ϸ  ϸ  

Ͽ ϶ Ͼϼ ϶ ϶Ϲ Ϲ Ͼϼ  Ϲ ϴ ϼϾϴ , ϶Ϲ , ϼ϶ϹϿϴ Ͼ ϼϻ Ϲ Ϲ ϼ  ϴ ϹϸϹϿϹ ϼ  

ϴϻϿϼ  Ͼ Ϲ ϶. В Ϲϻ Ͽ ϴ Ϲ, Ϲ ϼ ϶ ϹϾ Ͻ Ϲ Ϲ ϼ ϵ Ϸϴ ϼϿϼ  

Ϲϸϼ Ϲ ϼ ϼ ϸϴ ϸϼϵϹ ϻ ϴ ϴ. ϱ  ϺϹ  ϶Ͽ  ϶ Ͻ ϼ ϼ Ͻ 

ϴ Ͽ ϺϹ ϼ  Ϲ ϹϽ ϴ ϸϼϴϷ ϴ Ϲ ϶ Ϲ Ͽ , ϶Ϲ ϶ ϹϷ  Ͼ ϴϾ ϴ  ϼϻ ϸ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . Ϣϵ ϴϻ  « ϼ Ͻ» ϵϴϺϹ ϶ Ͼ Ͻ Ϲ ϼ ϶Ͽ Ϲ  Ϲ  ϼϻ 

ϗϿ ϶ Ͼ Ͻ Ͼ϶ϴϺϼ  2, Ͽ Ϲ ϴ   ϼϻ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . ϙё ϴ϶ Ϲ ϵ Ͽ 

ϼ ϾϴϺϹ  ϻϴ Ϲ  Ϲ ϶ ϶ ϼ Ͻ ϼϷ ϴ ϼϼ ( ϼ Ͼ 44), ϼ ϹϿ Ϲ 

ϴ ϹϸϹϿϹ ϼϹ Ϲ ϼϿϸϼϵϹ ϻ ϴ ϶, Ϲ ϼϿϸϼϵϹ ϻ ϼ Ϲ ϶ ϼ Ϲ ϼϿ Ͽ ϴ Ϲ ϶ ϶ ϹϽ 

Ͽ  ϶ ϴϸϴϹ   ϴ ϹϸϹϿϹ ϼϹ  ϼ  Ͼ Ϲ ϶ ϶ Ͼ ϴϾ ϴ  ϼϻ ϸ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ . 
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АК ЮЧЕНИЕ 

 

В ϴϵ Ϲ ϶ϹϸϹ  ϸϹ ϴϿ Ͻ Ͼ ϿϹϾ  ϼ ϿϹϸ ϶ϴ ϼϽ Ϲ ϹϽ, Ϸϴϻ ϶, Ͼ ϸϹ ϴ ϶ ϼ 

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ Ͼϼ  Ͽ ϺϹ ϼϽ. И Ͽ ϻ ϶ϴ ϼϹ 

ϾϿϴ ϼ Ϲ Ͼϼ  ϼ ϶ Ϲ Ϲ  Ϲ ϸ ϶ ϼ ϿϹϸ ϶ϴ ϼϽ ϻ϶ ϿϼϿ  ϸϹϿϴ  ϿϹϸ ϼϹ 

϶ Ϲ ϶ ϶ ϸ : 

 

1. П  Ϲϻ Ͽ ϴ ϴ  ϴ ϴ - ϹϾ Ϲ ϼ Ϲ Ͼ Ϸ  ϴ ϴϿϼϻϴ ϼ ϹϸϹϿϹ ϼ  

ϼϻ Ϸ  ϴ϶ϴ ϷϿϹ ϸϴ ϶ ϸϹϿϹ ϴ Ϸ ϴ ϷϿϹ϶ ϸ ϸ  Ͽ ϼϸ ϶, ϷϹ Ϲ ϼ Ϲ Ͼϼ 

϶ ϻϴ   Ϲ Ͼϼ  ( ϷϿϼ ) Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶ . ϥ ϴ϶ϿϹ ϼϹ ϼ  ϴ϶ϴ  

Ͼ ϴϾ ϴ ϼ ϼϻ ϷϿϹ ϸϹ Ϻϴ ϼ  ϸ, ϴ ϴϾϺϹ Ϲ Ϲ ϶ϿϹ ϼϹ  ϼϻ Ϸ Ͽ Ͻ ϴ  

К ϻϵϴ ϴ ϾϴϻϴϿ  ϴϿϼ ϼϹ ϵ ϼ  ϷϹ ϼ ϼ Ϲ Ͼϼ  Ϲ . 

2. П Ϲ  Ϲ ϴ ϼ Ϲ ϾϼϹ Ͼϴ  ϷϿϹ ϴ Ϲ ϼ Ͼϼ  Ͽ ϺϹ ϼϽ. В 

ϴϻ ϹϻϹ Ͼϼ  Ͽ ϺϹ ϼϽ ϼ ϶ Ϲ  ϵ Ͽ Ϲ Ͼ Ͽϼ Ϲ ϶  Ϸ Ͽ  Ͽϴ ϶ ϼ 

Ͽϴ Ͼ ϶. ϧϿϹ ϴ Ϲ  ϶ ϹϾ  ϴ  ϼϻ Ϲ Ͻ Ϲ ϼ ϼϼ ϸ ϼϷϴϹ  40 

Ϲ ϶ ϼ ϵ ϿϹϹ,  ϴ϶Ͽ Ϲ  10-12 %  ϵ ϹϽ Ͽ ϼ  Ͼϼ  Ͽ ϺϹ ϼϽ. 

Нϴϼϵ Ͽ ϴ  ϷϿϹ ϴ Ϲ  ϴ ϴϾ Ϲ ϴ ϸϿ  Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ (϶ ϾϼϽ 

Ϸ ϼϻ ). 

НϹ Ϲ ϻϴϿϹϺϼ, ϼ ϶ϴ ϼϹ Ͼ  ϼ ϸϼϿ   ϴ ϼϹ  ϷϿϼ Ϸ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ, Ϸ Ϲ  Ͼ ϻ ϴ  ϴ ϴ Ϲ ϼ  ϴϾ ϼ ϴϿ  ϴ  

Ͽ ϼ  Ϸ Ͽ  Ͽϴ ϶. 

3. Пϼ Ͽϼ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ  ϾϴϻϴϿϼ ϵ Ͽ  ϼϻ Ϲ ϼ϶  

Ϲ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϷϿϹϽ. ВϹϿϼ ϼ ϴ ϶ ϸ ϸ Ϸ  ϼ ϸϹϾ ϴ  (HI) 

ϼ ϿϹϸ ϶ϴ  ϷϿϹϽ ϼϻ Ϲ Ϲ  ϶ ϸϼϴ ϴϻ Ϲ  47 ϸ  547 ϾϷ ϧВ/  ϥ Ϸ. Хϴ ϴϾ Ϲ Ͻ 

ϵϹ  ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϶Ͽ Ϲ  Ͽϼ ϴ ϼϴϿ , ϾϴϾ  

ϴϻ Ϲϻ , ϴϾ ϼ  Ͽϴ Ϲ ϴϿϼ. 

4. П ϹϸϿ ϺϹ  ϶ Ͻ ϴ ϴ Ϲ  (ϵϹ ϻ ϴ ϴ ϶ Ϲ Ϲ ϼϹ), Ͼ Ͻ 

ϻ϶ Ͽ Ϲ  ϶ ϸϼ  Ϲ Ͼ  Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ, ϾϴϾ ϷϿϼ Ϸ  Ϸϴ ϼ Ϲ Ͼ Ϸ  

϶Ϲ Ϲ ϶ϴ, ϴϾ ϼ Ϲ ϹϽ ϼ, ϴϾϼ  ϵ ϴϻ , Ϲ ϶Ͽ   Ͼ ϹϿ ϼ   

Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  Ϲ ϹϷϴϻ ϴ Ϲ ϼ Ͼϼ  ϸ. 

5. И Ͽ ϻ ϶ϴ ϼϹ Ͼ ϿϹϾ ϴ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ ϻ϶ ϿϼϿ  ϶Ϲ ϼ Ϲ Ͼ  

Ͼϴ ϴϷϹ Ϲϻϴ Ϲ ϹϽ Ϧ Ͼ Ͻ ϵϿϴ ϼ, ϼ ϶ϴ ϼϹ Ͼ  ϼ ϸϼϿ   ϹϷ  ϴ ϼϹ . 

ϥ ϷϿϴ  Ϲϻ Ͽ ϴ ϴ  ϴ ϼϻ Ϲ Ͻ Ϲ ϼ ϼϼ ϼ ϶  Ϲ ϼ Ϸ Ͼ Ϸ  ϼ ϴ 

ϼ ϶ϴ϶ ϼϹ  ϾϴϾ ϴ ϴ  ϴ Ϲ  ϴ Ϲ Ϲ ϴ Ϲ Ϲ ϵ ϴϻ ϶ϴ ϼ , ϴϾ ϼ Ϲ, 

Ͼ Ϲ ϵ Ͽϼ ϷϹ Ϲ ϼ ϶ϴ  ϷϿϼ  Ϸϴ ϼ Ϲ Ͼϼ  ϶Ϲ Ϲ ϶  ϶ ϺϹ Ͼϼ  
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Ϲ ϵϴ ϼ Ϲ Ͼϼ  Ͽ ϶ϼ , Ϲ ϼ ϼ  Ͼϼ  Ͽ ϺϹ ϼ . Нϴ ϶ϴ ϼϼ Ϸ  

ϸϹϿϴ  Ϲϸ Ͽ ϺϹ ϼϹ  ϶ ϻ Ϻ Ͻ Ͽϼ ϴ ϼ  ϸ Ͼϼ  Ͼ ϼ Ϲ ϴϿ  

Ͽ ϺϹ ϼϽ ϶ ϼ ϶ϴ ϼϼ Ϲ ϹϽ Ϸ  ϼ ϴ. 

6. Нϴ ϵϴϻϹ ϻ ϴ Ϲ ϼϽ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ Ϲ ϼ Ϲ Ͼ Ͻ ϻ ϹϿ ϼ ϷϿϼ Ϸ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϹϸϿ ϺϹ  Ϲ Ϲ ϼ Ͼ ϶ Ͻ Ͼ ϼ Ϲ ϼϽ: Ϲ Ͽϼ ϶ϹϿϼ ϼ ϴ MPI-1 – 

BNFR – H/(H+M) – St-C29 ββ/(ββ+αα) ϶ Ͼ ϴϾ ϴ  ϼϻ ϷϿϹϽ ϴ ϸϼ  ϼϺϹ 0,40 – 0,57 – 

0,74 – 0,56, ϶Ϲ ϶Ϲ ,  ϼ ϷϿϹ ϸϹ Ϻϴ ϼϹ ϸ  Ϲ Ϲ Ϲ ϸ ϼϷϿϼ 

ϼ ϼ ϴϿ Ϸ  ϶  ϷϹ Ϲ ϴ ϼϼ ϷϿϹ϶ ϸ ϸ ϶ ϸ ϴ Ϸ  ϸϿ  ϵ ϴϻ ϶ϴ ϼ  

ϿϹ  ϻϴϿϹϺϹϽ Ϲ ϼ. 

 

 142



С ИС К ИС Ь ВАНН  И Е А Ы 

1. ϔϵ ϼ ϶ϴ Ϣ.Ϣ. ϛϴϾ Ϲ ϼ ϴ ϴ Ϲ ϼ  Ϲ ϼ ϴϻ Ͻ ϴ ϴ ϼ ϼ ϼ 

϶ ϻϼϽ - ϹϾ ϼ Ϲ Ͼϼ  ϶ ϴ  ϴϿϹ ϻ Ͻ Ͼ Ϸ  Ͼ ϿϹϾ ϴ Ϸ -϶ Ͼϴ 
ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // ϗϹ Ͽ Ϸϼ  Ϲ ϼ ϼ Ϸϴϻϴ. – 1996. – №7. 

2. ϔϵ ϼ ϴ Н.Н., ϔϵ ϴϹ϶ϴ В.В., ϔ Ϲ Ϲ϶ Ϣ.ϔ. ϥ ϶ Ϲ Ϲ Ϲ Ϲ ϸ  ϼ ϿϹϸ ϶ϴ ϼϽ 

Ϲ ϹϽ. – ϟ.: НϹϸ ϴ, 1984. – 431 . 

3. ϕ ϼϾ ϶ Ϣ.И., Ϩ ϼ Ϲ϶ ϔ.ϥ.  НϹ ϹϷϴϻ ϼϻ϶ ϸ ϼϹ ϶ Ͻ ϶ϴ 
ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ ϻϴ ϴϸ - ϼϵϼ Ͼ Ͻ Ͽϼ  // Ϣ Ϸϴ ϼ Ϲ Ͼϴ  

ϷϹ ϼ ϼ  Ϲ Ϲ ϼϻ϶ ϸ ϼ  ϸ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ: ϦϹϻ. ϸ ϾϿ. ϴ . ϶Ϲ . 12-

14 Ͼ ., 1999 Ϸ. Н ϶ ϼϵϼ Ͼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  НИϪ ϢИϗϗϠ ϥϢ ϤϔН, 1999. 

– ϥ. 91-95. 

4. ϕ Ͼϴ Ϲ϶ ϔ.В., ϕ Ͼϴ Ϲ϶ В.ϔ. Кϴ ϴϷϹ Ϲϻ ϼ Ϸ ϻ Ϲ ϹϷϴϻ ϼ Ϲϸ . – Ϡ.: 

ϢϔϢ «ВНИИϢϱϗ», 2006. – 324 . 

5. Вϴ Ϲ϶ϼ  Н.ϕ. ϗϹ ϼ ϼ  Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ ϼ ϺϸϹ ϼϹ Ϲ ϼ. 

Иϻϵ ϴ Ϲ ϸ . – Ϡ.: Нϴ Ͼϴ, 1986. – 368 . 

6. В ϵ Ϲ϶ϴ Н.ϥ., ϛϹ Ͼ ϶ϴ ϛ.К., П ϴ ϶ В.ϗ., Ϥ ϼ ϶ϴ ϗ.В., ПϹ ϶ ϔϿ.ϔ. 

ϕϼ Ϲ Ͼϼ Ϲ ϹϽ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // НϹ Ϲ ϼ ϼ . – 1992. – .32. – №5. – .405-420. 

7. ϗϴϿϼ ϶ ϱ.Ϡ. К ϸϼ ϴ ϟ.ϔ. И ϿϹϸ ϶ϴ ϼϹ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ Ϸϴϻ ϶ ϶ 
ϴϸ  Ͽ ϴ  ϸ ϴ ϼ ϶ Ϸ  ϾϹϴ ϴ. – Ϡ.: Нϴ Ͼϴ, 1973. 

8. ϗϴϿϼ ϶ ϱ.Ϡ. И ϼϾϼ ϼ Ϲ ϴ ϼϻ  ϵ ϴϻ ϶ϴ ϼ  ϷϿϹ϶ ϸ ϸ  Ϸϴϻ ϶ ϶ 
ϴϸ  ϸϴ  // ϗϹ ϼ ϼ . – 1989. – №2. – .163-180. 

9. ϗϿϴϸϾϼ  Ϡ.ϔ., П ϶ Н.В., ϥϹ Ϲϵ Ϲ ϼϾ ϶ϴ Ϣ.В., КϴϻϴϾ ϶ ϔ.Ϡ., Ϡ ϻϺϹϿϼ ϴ Ϧ.К.  

Иϻ Ϲ Ϲ ϼϹ ϴ϶ϴ ϵϼ ϼ ϻ  Ͼ Ϲ ϶ ϷϿϹϽ  ϴϻ Ϲϻ  

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ Ϸ -϶ Ͼϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // Ϣ Ϸϴ ϼ Ϲ Ͼϴ  

ϷϹ ϼ ϼ  Ϲ Ϲ ϼϻ϶ ϸ ϼ  ϸ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ: ϦϹϻ. ϸ ϾϿ. ϴ . ϶Ϲ . 12-

14 Ͼ ., 1999 Ϸ. Н ϶ ϼϵϼ Ͼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  НИϪ ϢИϗϗϠ ϥϢ ϤϔН, 1999. 

– .100-101. 

10. ϗ Ͽϼ  Ϡ.В., ϗ Ͽϼ  ϔ.Ϡ., П ϼ ϴ Н.В. ϼ ϸ . ϗϴϻ Ϸ Ͽ Ϲ ϵϴ ϹϽ  Ϥ ϼϼ ϼ 

ϼ ϴ. – Ϡ.: Иϻϸ-϶  Ϡϗϧ, 2002. – 250 . 

11. ϗ Ͽϼ  Ϡ.В., К ϻ Ϲ ϶ϴ ϔ.ϔ. ϠϹ ϴ ϼϻ  Ͼϴ ϵϼ Ͽϼ ϶ Кϴ ϴϷϴ ϸϼ Ͼ Ϸ  

ϵϴ ϹϽ ϴ. – Ϡ.: Нϴ Ͼϴ, 1970. – 135 . 

12. ϗ Ͽϼ  Ϡ.В., ϗ Ͽϼ  ϔ.Ϡ. ϧϷϿϹ϶ ϸ ϸ Ͻ Ϲ ϼϴϿ ϼ Ͼ ϴϹ  ϷϿϹϽ. – Ϡ.: 

Иϻϸ-϶  Ϡϗϧ, 1995. – .23-28. 

13. ϗ ϴ ϶ И.В. ϗϹ ϼ ϼ  Ϲ ϹϽ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. – Ϡ.: НϹϸ ϴ, 1987. – 181 . 

14. ϗ ϴ ϶ И.В., Хϴ ϼ  В.ϥ. И Ͽ ϻ ϶ϴ ϼϹ ϼ Ͽϼϻϴ ϶ ϼ Ϲ Ͻ ϴ Ϲ Ϲ ϼ 

ϼ ϿϹϸ ϶ϴ ϼϼ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ // П ϵϿϹ  Ϲ ϼ ϼ Ϸϴϻϴ Ϧ Ϲ ϼ. – 

1982. –  ϶.56. – .8-10. 

15. ϗ ϴ ϶ И.В., Н ϶ϴ ϥ.В., ϥϴ ϽϿϹ Ͼ  В.В. ϗϹ Ϲ ϼ Ϲ ϾϼϹ ϼ  Ϲ ϹϽ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ // Хϼ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  V ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – 

Ϧ Ͼ: Иϻϸ-϶  И ϼ ϴ ϼϾϼ ϴ Ϲ  ϥϢ ϤϔН, 2003. – c.10-13. 

 143



16. ϗ ϴ ϶ И.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В., ϢϵϿϴ ϶ Н.В. ϛ ϹϿ  

Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ͼ Ͻ ϵϿϴ ϼ  ϴ ϴ -

ϹϾ Ϲ ϼ Ϲ Ͼϼ  ϸϴ  // Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ. 
ϔϾ ϴϿ Ϲ ϵϿϹ  ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  7- Ͻ 

ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϡ.: ϗϙϢϥ, 2004ϴ. – .133-135. 

17. ϗ ϴ ϶ И.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В., ϢϵϿϴ ϶ Н.В., ϗϴϷϴ ϼ  ϔ.Н. 

П ϼ ϼ  ϶ϼ  Ϲ ϹϽ ϵϴϺϹ ϶ Ͼ Ϸ  ϼ ϴ ϶ Ч ϻϼϾ Ͼ -ЧϼϺϴ Ͼ Ͻ ϻ Ϲ 
Ϸϴϻ Ϲ Ϲ ϴϾ ϿϹ ϼ  (Ϧ Ͼϴ  ϵϿ.) // Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ 

Ϸϴϻϴ. ϔϾ ϴϿ Ϲ ϵϿϹ  ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  7- Ͻ 

ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϡ.: ϗϙϢϥ, 2004ϵ. – .131-133. 

18. ϗ ϴ ϶ И.В., К ϵ Ͼϼ ϴ В.ϗ., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В. Ϥ Ͽ  

ϴϿϹ ϻ Ͻ Ͼϼ  Ϸϴϻ ϶ ϶ ϼ ϶ϴ ϼϼ  Ϲ ϹϷϴϻ Ͼ ϸϹ ϴ  ϻϴϿϹϺϹϽ Ϧ Ͼ Ͻ 

ϵϿϴ ϼ // Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ. ϔϾ ϴϿ Ϲ ϵϿϹ  

ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  7- Ͻ ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – 

Ϡ.: ϗϙϢϥ, 2004϶. – .129-131. 

19. ϗ ϴ ϶ И.В., ϥϴ ϽϿϹ Ͼ  В.В., ϢϵϿϴ ϶ Н.В., Н ϶ϴ ϥ.В. Ϡ ϿϹϾ Ͽ Ϲ 
ϴ ϴ Ϲ  Ͼϴ ϴϷϹ Ϲϻϴ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϸ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  Ϧ Ͼ Ͻ 

ϵϿϴ ϼ // ϗϹ Ͽ Ϸϼ  Ϲ ϼ ϼ Ϸϴϻϴ. – 2004Ϸ. – №5. – . 53-59. 

20. ϗ ϴ ϶ И.В., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В. К ϵ ϶ϴ ϼ  

ϴ ϴϿ Ϸ  ϷϹ Ϲ ϴ ϼ Ϸ  Ϲ ϼϴϿϴ ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // 

Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ. НϹ ϹϷϴϻ Ϲ ϵϴ ϹϽ  

ϴϸ  ϵϴ ϹϽ ϶: Ϡϴ Ϲ ϼϴϿ  8- Ͻ ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϡ.: ϗϙϢϥ, 

2005ϴ. – .110-112. 

21. ϗ ϴ ϶ И.В., ϢϵϿϴ ϶ Н.В., Н ϶ϴ ϥ.В., ϥϴ ϽϿϹ Ͼ  В.В. И ϼ  

ϼ ϶ϴ ϼ  ϟ ϶ Ϸ  Ϲ ϺϸϹ ϼ  ϴ ϶ϴ ϼϼ ϿϹϾ Ͽ  ϴ ϴ Ϲ ϶ // 
Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ. НϹ ϹϷϴϻ Ϲ ϵϴ ϹϽ  

ϴϸ  ϵϴ ϹϽ ϶: Ϡϴ Ϲ ϼϴϿ  8- Ͻ ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϡ.: ϗϙϢϥ, 

2005ϵ. – .108-110. 

22. ϗ ϴ ϶ И.В., ϥϴ ϽϿϹ Ͼ  В.В., ϢϵϿϴ ϶ Н.В., ϗϴϷϴ ϼ  ϔ.Н., Erout B., Saint-

Germes M.  Ϣ  ϸϹϿϼ ϶ϴ ϼ  ϷϹ Ϲ ϴ ϼϼ ϼ ϶ ϼ Ͻ ϼϷ ϴ ϼϼ Ϲ ϼ ϴ 
Ϲ ϼ ϼϼ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // Н ϶ Ϲ ϼϸϹϼ ϶ ϷϹ Ͽ Ϸϼϼ ϼ ϷϹ ϼ ϼϼ Ϲ ϼ ϼ Ϸϴϻϴ. 
НϹ ϹϷϴϻ Ϲ ϵϴ ϹϽ  ϴϸ  ϵϴ ϹϽ ϶: Ϡϴ Ϲ ϼϴϿ  8- Ͻ ϹϺϸ ϴ ϸ Ͻ 

Ͼ Ϲ Ϲ ϼϼ. – Ϡ.: ϗϙϢϥ, 2005϶. – .113-115. 

23. ϗ ϴ ϶ И.В., К ϵ Ͼϼ ϴ В.ϗ., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В. П ϼ ϸϴ 
ϷϿϹ϶ ϸ ϸ  Ϸϴϻ ϶ Ϸ -϶ Ͼϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // ϗϹ ϼ ϼ . – 2005Ϸ. – №8. – 

. 892-898. 

24. ϗ ϴ ϶ И.В., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В. ϧϷϿϼ Ϲ Ϸϴ ϼ Ϲ Ͼ Ϲ 
϶Ϲ Ϲ ϶  ϼϺ ϹϽ ϼ Ϲϸ ϹϽ  ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ ϼ ϹϷ  Ͽ  ϶ ϼ ϶ϴ ϼϼ 

ϷϿϹ϶ ϸ ϸ  Ͼ ϿϹ ϼϽ // НϹ Ϲ ϻ Ͻ ϶ . – 2006ϴ. – №8. – . 19-23. 

25. ϗ ϴ ϶ И.В., ϥϴ ϽϿϹ Ͼ  В.В., ϢϵϿϴ ϶ Н.В., Н ϶ϴ ϥ.В. ϥ ϼϺϹ ϼϹ ϼ Ͼ ϶ ϼ 

ϼ Ͼϴ  Ϲ ϼ // НϹ Ϲ ϻ Ͻ ϶ . – 2006ϵ. – №8. – . 28-33. 

26. ϗ ϴ ϶ И.В., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В. 

НϹ ϹϷϴϻ ϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ ϷϿϼ  Ͽ ϺϹ ϼϽ  Ϧ Ͼ Ͻ ϵϿϴ ϼ // 

 144



Хϼ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  VI ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϧ Ͼ: Иϻϸ-϶  

И ϼ ϴ ϼϾϼ ϴ Ϲ  ϥϢ ϤϔН, 2006϶. – . 21-24. 

27. ϗ ϴ ϶ И.В., ϢϵϿϴ ϶ Н.В., ϥϴ ϽϿϹ Ͼ  В.В., Н ϶ϴ ϥ.В. Ϡ Ϲ ϴ  ϶ Ϲ  

Ϧ Ͼ Ͻ ϵϿϴ ϼ // Хϼ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ: Ϡϴ Ϲ ϼϴϿ  VI ϹϺϸ ϴ ϸ Ͻ 

Ͼ Ϲ Ϲ ϼϼ. – Ϧ Ͼ: Иϻϸ-϶  И ϼ ϴ ϼϾϼ ϴ Ϲ  ϥϢ ϤϔН, 2006Ϸ. – . 

141-144. 

28. ЁϿϾϼ .ϙ.ϔ., К ϴ ϶ В.И., ϕϴ ϴ Ϲ϶ Н.К. ϼ ϸ . ϥ ϴ ϼϷ ϴ ϼ  Ϲ ϹϷϴϻ  

ϵϴ ϹϽ ϶ ϥϼϵϼ ϼ. ПϴϿϹ ϻ Ͻ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  ϥϢ ϤϔН, 

ϼϿϼϴϿ «ϗϹ ». – 2001. – 163 . 

29. К ϶ϼ  ϔ.ϱ., ϥ ϴ ϶ϴ Ϣ.Ϩ. Ϧϼ  Ϲ ϹϽ ϶ ϼ ϸϹ ϼ ϻϴϾ Ϲ ϼ ϼ  

Ͽ ϾϴϿϼϻϴ ϼϼ ϶ ϴ ϼ Ϲ Ϲ // VIII ϠϹϺϸ ϴ ϸ Ͻ Ͼ Ϸ Ϲ   Ϸϴ ϼ Ϲ Ͼ Ͻ 

ϷϹ ϼ ϼϼ: ϦϹϻ.ϸ ϾϿ. – Ϡ Ͼ϶ϴ, 1977. – .1. – .161-162. 

30. К ϶ϼ  ϔ.ϱ., ϥ ϴ ϶ϴ Ϣ.Ϩ. ϗϹ ϼ ϼ  Ͼϼ  ϼ ϴϿϹ ϻ Ͻ Ͼϼ  Ϲ ϹϽ Ϸ -

϶  ϴϽ ϶ ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ͻ Ͽϼ  // П ϵϿϹ  ϷϹ Ͽ Ϸϼϼ ϼ 

Ϲ ϹϷϴϻ ϼ ϸ Ͼϼ  Ͽ ϺϹ ϼϽ ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ͻ Ͽϼ . Ϧ . 

ϥНИИϗϗϼϠϥϴ. - Н ϶ ϼϵϼ Ͼ, 1977. -В . 255. – .46-62. 

31. К ϶ϼ  ϔ.ϱ., ИϿ ϼ ϴ В.И., Ϡ Ͼ϶ϼ  В.И. ϼ ϸ . Ϣ Ͻ ϴϻ Ϲϻ ϼ 

Ϲ ϹϷϹ Ϲ ϴ ϼ Ͻ Ϲ ϼϴϿ Ͽ ϺϹ ϼϽ ϼϺ ϹϽ  Ͽ Ͼ Ϸ  ϴϸ Ϸ  

ϵϴ ϹϽ ϴ // ϗϹ Ͽ Ϸϼ  ϼ ϷϹ ϼϻϼϾϴ. – 1995. – . 36. – №6. – . 110-126. 

32. К ϶ϼ  В.ϔ. ϦϹϾ ϼϾϴ ϼ Ϲ ϹϷϴϻ  Ϲϻϴϻ Ͻ Ͼ -ϾϴϽ ϻ Ͻ Ͼϼ  

Ͽ ϺϹ ϼϽ Ϸ -϶  ϴϽ ϶ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  ϥϢ 

ϤϔН,  ϼϿϼϴϿ «ϗϙϢ». – 2002, 253 . 

33. К Ϲ϶ϴ ϙ.ϔ. ϗϹ ϼ ϼ  ϼ ϷϹ Ϲϻϼ  ϴϿϹ ϻ Ͻ Ͼϼ  Ϲ ϹϽ Ϸ -϶ Ͼϴ ϛϴ ϴϸ Ͻ 

ϥϼϵϼ ϼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  ϥϢ ϤϔН, ϼϿϼϴϿ «ϗϹ ». – 2005. – 183 . 

34. ϟ ϴ ϼ  Н.В. Ϣϵ ϴϻ ϶ϴ ϼϹ Ϸ ϼ  ϼ Ͼ ϴϹ  / П ϸ Ϲϸ. ϔ.ϔ. Ϧ ϼ Ͼϴ. – Ϡ.: 

НϹϸ ϴ, 1983. – 192 . 

35. ϟ ϴ ϼ  Н.В., ϙ Ϲ  Ϧ.П. Пϼ Ͽϼϻ ϶ Ϲ ϹϷϴϻ ϶ Ͻ ϷϹ ϼ ϼϼ. – Ϡ.: Нϴ Ͼϴ, 1987. – 

144 . 

36. ϟ ϴ ϼ  Н.В., ϙ Ϲ  Ϧ.П., ϥϼ Ϲ Ͼ ϶ϴ Ϣ.И., ϗϴϿ Ͼϼ  ϲ.И. ϗϹ ϼ ϼ Ϲ ϾϼϹ 
Ϲϸ ϿϾϼ ϼ Ͼ ϶ Ϲ ϼ ϼ Ϸϴϻϴ ϶ ϷϿ ϵ Ͼ ϻϴϿϹϷϴ ϼ  Ͼϼ  ϼ ϼϴ ϶  

Ͽ ϺϹ ϼ  ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // ϗϹ Ͽ Ϸϼ , ϷϹ ϼϻϼϾϴ ϼ ϴϻ ϴϵ Ͼϴ Ϲ  

Ϲ ϺϸϹ ϼϽ. – 1997. – №4. – . 2-16. 

37. ϟ ϴ ϼ  Н.В., ϙ Ϲ  Ϧ.П., ϥϼ Ϲ Ͼ ϶ϴ Ϣ.И. ϼ ϸ . Ϣϵ ϼ ϼϾϹ Ϲ ϹϽ, 

ϵ ϴ ϺϹ  ϶ Ͼ Ϲ ϶ ϶Ϲ ϼ϶ϴ ϼ  ϼ Ͼ ϶ϿϹ ϴϿϹ ϻ Ͻ Ͼ Ϸ  ϸϴ Ϲ ϴ ϴ 
Ͽ ϴϸ  ϥ Ϲϸ ϹϷ  П ϼ ϵ  // ϗϹ Ͽ Ϸϼ , ϷϹ ϼϻϼϾϴ ϼ ϴϻ ϴϵ Ͼϴ Ϲ  

Ϲ ϺϸϹ ϼϽ. – 1997. – №4. – .456-461. 

38. ϟ ϴ ϼ  Н.В., ϗϴϿ Ͼϼ  ϲ.И., ϙ Ϲ  Ϧ.П. ϼ ϸ . К Ϲ Ϲ ϸϹϿϼ ϶ϴ ϼϹ 
Ϲ ϶ ϹϴϿϼϻϴ ϼϼ Ϲ Ϲ ϴ Ϲ ϼ Ͼ Ϸ  Ϲ ϼϴϿϴ ϸ ( ϴ ϼ Ϲ Ϲ 

ϵϴϺϹ ϶ Ͼ Ͻ ϶ϼ  ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ) // Ϡ ϸϹϿϼ ϶ϴ ϼϹ Ϲ ϹϷϴϻ ϵ ϴϻ ϶ϴ ϼ  – 

Ϡ.: Нϴ Ͼϴ. – .21-25. 

 145



39. НϹ Ϲ Ͼ  Н.Н., Ϥ ϶Ϲ Ͼϴ  ϔ.ϥ., Ш ϹϿϿ Ϡ. П ϼ ϺϸϹ ϼϹ ϼ ϸ  Ϸϴϻ ϶ 
ϷϼϷϴ Ͼϼ  Ϸϴϻ ϶  ϻϴϿϹϺϹϽ Ϲ϶Ϲ ϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ // ϗϹ Ͽ Ϸϼ  Ϲ ϼ ϼ Ϸϴϻϴ. – 

1999. – №1-2. – .45-56. 

40. НϹ Ϲ϶ ϥ.ϗ., Вϴ Ϲ϶ϼ  Н.ϕ., ϟ ϴ ϼ  Н.В. Ϣ ϾϴϿϹ Ͼϴ ϴϷϹ Ϲϻϴ ϶ ϶ ϻϼ  

Ϲ ϹϷϴϻ ϵ ϴϻ ϶ϴ ϼϹ  // ϗ ϼϹ ϼ Ͼ ϴϹ Ϲ. П ϵϿϹ  ϷϹ Ͽ Ϸϼϼ ϴ ϼϸ ϶ ϼ 

ϵϼ ϼ ϻ  ϸ / П ϸ Ϲϸ. Н.ϕ. Вϴ Ϲ϶ϼ ϴ. – Ϡ.: Нϴ Ͼϴ, 1976. – . 47-62. 

41. Пϴ . 2261438 Ϥ ϼϽ Ͼϴ  ϨϹϸϹ ϴ ϼ , ϠПК G 01 N  30/02, G 01 V  9/00. ϥ ϵ 

ϹϸϹϿϹ ϼ  ϻ ϹϿ  Ϲ Ϲ ϴ Ϲ ϼ Ͼϼ  ϸ / И.В. ϗ ϴ ϶, В.В. ϥϴ ϽϿϹ Ͼ , 

ϥ.В. Н ϶ϴ, Н.В. ϢϵϿϴ ϶ (Ϥ ϼ ). – №2261438; ϻϴ ϶Ͽ. 07.06.2004; ϵϿ. 
27.09.2005. ϕ Ͽ. №27. – 8 . 

42. ПϹ ϶ ϔϿ.ϔ. Хϼ ϼ  ϴϿϾϴ ϶. – Ϡ.: Нϴ Ͼϴ, 1974. – 243 . 

43. ПϹ ϶ ϔϿ.ϔ. ϗϹ ϼ ϼ Ϲ Ͼϴ  ϼ ϼϻϴ ϼ  Ϲ ϹϽ // ϗϹ ϼ ϼ . – 1994. – №6. – .876-

891 

44. ПϹ ϶ ϔϿ.ϔ. ϕϼ Ϲ Ͼϼ ϼ ϷϹ ϼ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ  ϵ ϴϻ ϶ϴ ϼ  Ϲ ϹϽ Ϥ ϼϼ // 

НϹ Ϲ ϼ ϼ . – 1995. – .35. – №1. – .25-34. 

45. П ϶ Н.В., Ϡ ϻϺϹϿϼ ϴ Ϧ.К., ϗϿϴϸϾϼ  Ϡ.ϔ., ϥϹ Ϲϵ Ϲ ϼϾ ϶ϴ Ϣ.В.  ϥ ϴ϶ ϼ ϹϿ ϴ  

ϴ ϴϾ Ϲ ϼ ϼϾϴ Ϸ ϶  ϷϿϹϽ ϼ ϴ ϹϿϼ ϶ ϼϺ ϹϽ  Ϸ -϶ Ͼϴ 
ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ  ϴ϶  ϷϿϹ϶ ϸ ϸ ϶ ϼ Ϲ ϿϿ ϼ ϼ ϶ // Ϣ Ϸϴ ϼ Ϲ Ͼϴ  

ϷϹ ϼ ϼ  Ϲ Ϲ ϼϻ϶ ϸ ϼ  ϸ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ: ϦϹϻ. ϸ ϾϿ. ϴ . ϶Ϲ . 12-

14 Ͼ ., 1999 Ϸ. Н ϶ ϼϵϼ Ͼ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  НИϪ ϢИϗϗϠ ϥϢ ϤϔН, 1999. 

– . 98-99. 

46. П ϴ Ͽ ϶ ϱ.Ϡ., Кϴ Ϲ ϾϼϽ И.ϟ., ϠϹ ϼϾ ϔ.П. ϼ ϸ . Ϣ ϼ ϶ϴ ϼϼ Ϸϴϻ ϶  

Ϲ ϺϸϹ ϼϽ Ϲ϶Ϲ ϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ  ϼϻ  ϸϴ  // П ϼ ϺϸϹ ϼϹ ϼ 

ϼ ϶ϴ ϼϹ ϴ϶ϴ ϼ ϸ  Ϸϴϻ ϶  ϸϴ  ϼϻ Ͻ ϷϹ ϼ ϼϼ: Ϧ . 

ВНИϗϤИ. – ϟ.:, 1981. – . 64-83. 

47. П ϼ϶ϴϿ ϶ В.ϔ., ϥϴϾ Ϲ -ϨϹ  Ϥ.Ϩ., Иϻϴ  ϔ. ϗϹ Ϲ ϼ Ϲ Ͼϴ  ϼϸϹ ϼ ϼϾϴ ϼ  Ϲ ϴ ϴ ϼ 

ϷϹ Ͽ Ϸϼ Ϲ Ͼϴ  ϼ ϸϴ ϶ ϵ ϴ ϼ Ϸ Ͽ  Ͽϴ ϶ Ϙ ϵϴ ϴ // ϥϵ ϼϾ 
ϸ ϶ ϗϗϨ Ϙ НϦϧ. – 2004. – №72. – . 175-184. 

48. ϥϴ ϵϹϹ϶ϴ ϟ.И. К ϶  ϵ ϼϻ Ϲ Ϲ ϼϼ ϴϺϴ ϹϿ Ͻ ϵ ϼ ϷϿϹϽ // 

В  Ϲ ϴ ϼϻ ϴ ϷϿϹϽ ϼ ϼϷϹ Ϲϻϴ ϶ Ϲ ϴ ϼ  ϸ / П ϸ Ϲϸ. 

ϗ.ϔ.И϶ϴ ϶ϴ ϼ ϙ.Ϣ.П Ϸ Ϲϵϼ Ͼ Ϸ . – ϟ.: Нϴ Ͼϴ, 1968. – . 50-67. 

49. ϥϴ ϵϹϹ϶ϴ ϟ.И. Ϣ ϶ ϴ ϶ϿϹ ϼ ϷϿϹϽ ϼ ϼ ϴ  ϶ϼ ϼ ϼ ϴ  // В  

Ϲ ϴ ϼϻ ϴ ϷϿϹϽ ϼ ϼϷϹ Ϲϻϴ ϶ Ϲ ϴ ϼ  ϸ / П ϸ Ϲϸ. ϗ.ϔ.И϶ϴ ϶ϴ ϼ 

ϙ.Ϣ.П Ϸ Ϲϵϼ Ͼ Ϸ . – ϟ.: Нϴ Ͼϴ, 1968. – . 37-45. 

50. ϥϴ ϵϹϹ϶ϴ ϟ.И., К Ͽ ϶ϴ Н.Ϡ. Ϣ ϴϺϴ ϹϿ ϴ  ϵ  ϼϾ Ͼ Ϲ ϶ ϷϿϹϽ 

Ϲ ϴ ϼ Ϲ Ͼ Ϸ  ϸϴ // В  Ϲ ϴ ϼϻ ϴ ϷϿϹϽ ϼ ϼϷϹ Ϲϻϴ ϶ Ϲ ϴ ϼ  

ϸ / П ϸ Ϲϸ. ϗ.ϔ. И϶ϴ ϶ϴ ϼ ϙ.Ϣ. П Ϸ Ϲϵϼ Ͼ Ϸ . - ϟ.: Нϴ Ͼϴ, 1968. – . 87-106. 

51. ϥ Ͼ ϶ В.ϥ., ϥϹ Ϲϵ Ϲ ϼϾ ϶ϴ Ϣ.В., КϴϻϴϾ ϶ ϔ.Ϡ. ϼ ϸ . ϥϹϸϼ Ϲ ϷϹ Ϲϻ ϼ ϷϹ ϼ ϼ  

ϼϺ Ϲ Ϲϸ Ϲ Ͼϼ  Ͽ ϺϹ ϼϽ Ϸ -϶ Ͼϴ ϛϴ ϴϸ Ͻ ϥϼϵϼ ϼ. – Н ϶ ϼϵϼ Ͼ: 
Нϴ Ͼϴ, 1999. –213 . 

 146



52. Ϧϼ  ϕ., ВϹϿ Ϲ Ϙ. Ϣϵ ϴϻ ϶ϴ ϼϹ ϼ ϴ ϴ Ϲ ϼϹ Ϲ ϹϽ. ПϹ .  ϴ ϷϿ. / П ϸ Ϲϸ. 

Вϴ Ϲ϶ϼ ϴ Н. ϕ., ϥϹϽ Ͽ -Ϡ Ͽ Ͼ ϶ϴ Ϥ. ϕ. – Ϡ.: Ϡϼ , 1981. – 502 . 

53. ϧ Ϲ ϾϼϽ В.ϔ., Ϥϴϸ Ϲ Ͼ  Ϣ.ϔ., ϗ Ͼϴ  ϔ.И. ϠϹ ϸ  ϵϼ ϼ Ͽ Ϸϼ Ϲ ϼϾ 
ϼ ϿϹϸ ϶ϴ ϼϽ. ϛϴϸϴ ϼ ϼ ϿϹϸ ϶ϴ ϼϽ ϼ ϼ ϼ  ϴϻ ϴϵ Ͼϼ. – ϟ.: НϹϸ ϴ, 1975. – 319 

. 

54. Ϩ ϼ  ϔ.Н. ϧϷϿϹ Ϲ Ϸ ϴ ϼ Ϲ ϾϼϹ ϼ ϿϹϸ ϶ϴ ϼ  ϶ Ϲ Ͻ ϷϹ Ͽ Ϸϼϼ. – 

Н ϶ ϼϵϼ Ͼ: ИϗИϗ ϥϢ ϔН ϥϥϥϤ, 1987. – 166 . 

55. Ϩ ϼ  ϔ.Н. Кϴ ϴϷϹ Ϲ ϼ Ϲ ϾϼϹ Ͽ ϶ϼ  Ϲ ϹϷϴϻ ϵ ϴϻ ϶ϴ ϼ  ϶ ϴϿϹ ϻ Ͻ Ͼ  

ϴϸ  Ͼ ϿϹϾ Ϲ ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ϸ  ϹϷϴϵϴ ϹϽ ϴ // Хϼ ϼ  Ϲ ϼ ϼ Ϸϴϻϴ: 
Ϡϴ Ϲ ϼϴϿ  VI ϹϺϸ ϴ ϸ Ͻ Ͼ Ϲ Ϲ ϼϼ. – Ϧ Ͼ: Иϻϸ-϶  И ϼ ϴ ϼϾϼ 

ϴ Ϲ  ϥϢ ϤϔН, 2003. – .34-36. 

56. Ϩ ϼ  ϔ.Н. Кϴ ϴϷϹ Ϲϻ Ϸϴ ϼ Ϲ Ͼ Ϸ  ϶Ϲ Ϲ ϶ϴ ϼ Ϲ ϹϷϴϻ  Ϲϻ ϻ Ͻ Ͼϼ  

( ϴ, ϼϴ) ϼ ϴϿϹ ϻ Ͻ Ͼϼ  Ͽ ϺϹ ϼϽ ϻϴ ϴϸ - ϼϵϼ Ͼ Ϸ  ϹϷϴϵϴ ϹϽ ϴ: ϴ϶ Ϲ . 

ϸϼ . ϸ- ϴ. ϷϹ Ͽ.- ϼ . ϴ Ͼ. – Н ϶ ϼϵϼ Ͼ, 2005. – 41 . 

57. Хϴ  ϘϺ. ϗϹ ϼ ϼ  ϼ ϷϹ Ͽ Ϸϼ  Ϲ ϼ ϼ Ϸϴϻϴ / П ϸ Ϲϸ. Н.ϕ. Вϴ Ϲ϶ϼ ϴ, ϔ.ϳ. 

ϔ ϼ ϶ϴ. – Ϡ.: Ϡϼ , 1982. – 703 . 

58. Ш Ϸϼ  ϕ.Н., НϼϾϼ Ϲ Ͼ  ϕ.ϟ., ϘϹ϶ ϶ В.П. ϼ ϸ . ϥ ϴ ϼϷ ϴ ϼ  Ϲ ϹϷϴϻ  

ϵϴ ϹϽ ϶ ϥϼϵϼ ϼ. ϲ Ͼϴ  ϼ Ϲ ϴ. – Н ϶ ϼϵϼ Ͼ: Иϻϸ-϶  ϥϢ ϤϔН, ϼϿϼϴϿ 
«ϗϙϢ», 2000. – 480 . 

59. Alexander R., Kagi R.I., Rowland S.J., Sheppard P.N. and Chirila T.V. The effect of 

thermal maturity on distributions of dimethylnaphthalenes and thrimethylnaphthalenes in 

some Ancient sediments and petroleums // Geochimica et Cosmochimica Acta. – 1985. – 

Vol. 49. – p.385-395. 

60. Armstroff A. Geochemical Significance of Biomarkers in Paleozoic Coals. Genehmigte 

Dissertation. Doktorin der Naturwissenschaften. – Berlin, 2004. – 433 p. 

61. Behar F., Vandenbroucke M., Tang Y., Marquis F. and Espitalie J. Thermal cracking of 

kerogen in open and closed systems: determination of kinetic parameters and 

stoichiometric coefficients for oil an gas generation // Organic Geochemistry. – 1997. – 

Vol. 26. – № 5-6. – p. 321-339. 

62. Behar F., Beaumont V. and Penteado H.L. De B. Rock-Eval 6 Technology: Performances 

and Developments // Oil & Gas Science and Technology. – 2001. – Vol. 56. – № 2. – p. 

111-134. 

63. Bertrand P. Geochemical and petrographic characterization of humic coals considered as 

possible oil source rocks // Organic Geochemistry. – 1984. – Vol. 6. – p.481-488. 

64. Bertrand P., Behar F. and Durand B. Composition of potential oil from humic coals in 

relation to their petrographic nature // Organic Geochemistry. – 1986. – Vol. 10. – № 1-3. 

– p. 601-608. 

65. Boreham C.J., Powell T.G. Petroleum source rock potential of coal and associated 

sediments: qualitative and quantitative aspects // In: Law, B.E., Rice, D.D. (Eds.), 

Hydrocarbons in Coal. American Association of Petroleum Geologists Studies in 

Geology. – 1993. – Vol. 38. – p. 133-157. 

 147



66. Boreham C.J., Horsfield B., Schenk H.J. Predicting the quantities of oil and gas generated 

from Australian Permian coals, Bowen Basin using pyrolytic methods // Marine and 

Petroleum Geology. – 1999. – Vol. 16. – p. 165-188. 

67. Bostick N.H. and Daws T.A. Relationships between data from Rock-Eval pyrolysis and 

proximate, ultimate, petrographic, and physical analyses of 142 diverse U.S. coal samples 

// Organic Geochemistry. – 1994. – Vol. 21. – p. 35-49. 

68. Bray E.E. and Evans E.D. Distribution of n-paraffins as aclue to recognition of source 

beds // Geochimica et Cosmochimica Acta. – 1961. – Vol. 22. – p. 2-15. 

69. Clayton J.L., Rice D.D., Michael G.E. Oil-generating coals of the San Juan Basin, New 

Mexico and Colorado, U.S.A. // Organic Geochemistry. – 1991. – Vol. 17. – p. 735-742. 

70. Cooles G.P., Mackenzie A.S., Quigley T.M. Calculation of petroleum masses generated 

and expelled from source rocks // Organic Geochemistry. – 1986. – Vol. 10. – p. 235– 

245. 

71. Curry D.J., Emmett J.K., Hunt J.W. Geochemistry of aliphatic-rich rocks in the Cooper 

Basin, Australia, and Taranaki Basin, New Zealand: implications for the occurrence of 

potentially oil-generative coal // Coal and Coal-Bearing Strata as Oil-Prone Source 

Rocks? Geological Society Special Publication / Scott, A.C., Fleet, A.J. (Eds.). – 1994. – 

Vol. 77. – p. 149-182. 

72. Dembicki G. Jr. An interlaboratory comparison of source rock data // Geochimica et 

Cosmochimica Acta. – 1984. – 48. – p. 2641-2649. 

73. Dzou L.I.P., Noble R.A. and Senftle J.T. Maturation effects on absolute biomarker 

concentration in a suite of coals and associated vitrinite concentrates // Organic 

Geochemistry. – 1995. – Vol. 23. – № 7. – p. 681-697. 

74. Espitalie J., Deroo G., Marquis F. La pyrolyse Rock-Eval et ses applications. Partie 1 // 

Revue de l’Institut Francais du Petrole. – 1985a. – Vol. 40. – p. 563–579. 

75. Espitalie J., Deroo G., Marquis F. La pyrolyse Rock-Eval et ses applications. Partie 2 // 

Revue de l’Institut Francais du Petrole. – 1985b. – Vol. 40. – p. 755–784. 

76. Espitalie J., Deroo G., Marquis F. La pyrolyse Rock-Eval et ses applications. Partie 3 // 

Revue de l’Institut Francais du Petrole. – 1986. – Vol. 41. – p. 73–89. 

77. Espitalie J., Ungerer P., Marguis E., Primary cracking of kerogens. Experimenting and 

modeling C1, C2-C5, C6-C15 classes of hydrocarbons formed // Organic Chemistry. – 

1988. – Vol. 13. – № 4-6. – p.893-899. 

78. Fowel M.G., Stasiuk L.D., Hearn M., Obermajer M. Evidence for Gloeocapsomorpha 

prisca in Late Devonian source rocks from Southern Alberta, Canada // Organic 

Geochemistry. – 2004. – Vol. 35. – p. 799-804. 

79. Galimov E.M. Source and mechanisms of formation of gaseous hydrocarbons in 

sedimentary rock // Cemical Geology. – 1988. – Vol. 1. – № 3. – p.77-95. 

80. George S.C., Smith J.W., Jardine D.R. Vitrinite reflectance suppression in coal due to a 

marine transgression: case study of the organic geochemistry of the Greta Seam, Sydney 

Basin // The APEA Journal. – 1994. – Vol. 34. – p. 241–255. 

 148



81. George S.C. Black sandstones in the Midland Valley of Scotland: thermally 

metamorphosed hydrocarbon reservoirs? // Transactions of the Royal Society of 

Edinburgh: Earth Sciences. – 1993. – Vol. 84. – p.61–72. 

82. Goncharov I.V., Korobochkina V.G., Oblasov N.V., Nosova S.V., Samoilenko V.V. The 

origin of hydrocarbon gases in the South-East of Western Siberia (Russia) // Organic 

geochemistry: challenges for the 21st century: book of abstracts of the communications 

presented to the 22nd International Meeting on Organic Geochemistry / F.J.González-

Vila, J.A.González-Pérez and G. Almendros (Eds). – Seville – Spain. September 12–16, 

2005a. – Vol. 1. – p. 500-501. 

83. Goncharov I.V., Oblasov N.V., Nosova S.V., Samoilenko V.V. The history of Lomovoe 

oil field filling based on molecular paramrters// Organic geochemistry: challenges for the 

21st century: book of abstracts of the communications presented to the 22nd International 

Meeting on Organic Geochemistry / F.J.González-Vila, J.A.González-Pérez and G. 

Almendros (Eds). – Seville – Spain. September 12–16, 2005b. – Vol. 1. – p. 231-232. 

84. Goncharov I.V., Samoilenko V.V., Oblasov N.V., Nosova S.V. MDBT ratio as an 

instrument for estimation of transformation ratio organic matter of Bazhenov formation of 

Western Siberia (Russia) // Organic geochemistry: challenges for the 21st century: book 

of abstracts of the communications presented to the 22nd International Meeting on 

Organic Geochemistry / F.J.González-Vila, J.A.González-Pérez and G. Almendros (Eds). 

– Seville, September 12–16, 2005c. – Vol. 1. – p. 88-89. 

85. Goncharov I.V, Oblasov N.V, Samoilenko V.V., Erout B., Saint-Germes M. 3D 

Modeling of Oil Generation and Secondary Migration in Western Siberia (Russia) // 

Opportunities in mature areas: 68th EAGE Conference and Exhibition. – Vienna, 12-15 

June, 2006, Abstract No. P085. 

86. Goncharov I.V., Oblasov N.V., Samoilenko V.V., Nosova S.V. Interreservoir cross-flow 

in southwestern Siberia oilfields (Tomsk region) // Abstracts of the communications 

presented to the 23d International Meeting on Organic Geochemistry. – Torquay, 

September 09–14, 2007b. – Abstract No. P156-TU. 

87. Goncharov I.V., Oblasov N.V., Samoilenko V.V., Nosova S.V. Methylfluorenes, 

methyldibenzofurans and methyldibenzothiophenes in oils and organic matter of West 

Siberia source rocks // Abstracts of the communications presented to the 23d International 

Meeting on Organic Geochemistry. – Torquay, September 09–14, 2007c. – Abstract No. 

P362-TH. 

88. Hagemann H.W., Hollerbach A., Welte D.H. Organic geochemical and petrologic 

changes in coals with increasing rank // Chem. Geol. – 1978. – p. 18-25 

89. Hendrix M.S., Brassell S.C., Carroll A.R., Graham S.A. Sedimentology, organic 

geochemistry, and petroleum potential of Jurassic coal measures: Tarim, Junggar, and 

Turpan Basins, Northwest China // American Association of Petroleum Geologists 

Bulletin. – 1995. – Vol. 79. – p.929– 959. 

90. Horsfield B., Yordy K.L., Crelling J.C. Determining the petroleum-generating potential 

of coal using organic geochemistry and organic petrology // Organic Geochemistry. – 

1988. – Vol. 13. – p.121– 129. 

 149



91. Horsfield B. Practical criteria for classifying kerogens: some observations from pyrolysis-

gas chromatography // Geochimica et Cosmoehimica Acta. – 1989. – Vol. 53. – p. 891-

901. 

92. Hunt J.H. Petroleum Geochemistry and Geology. – Freeman, San Francisco. – 1979. 

93. Hunt J.H. Generation of gas and oil from coal and other terrestrial organic matter // 

Organic Geochemistry. – 1991. – Vol. 17. – p.673– 680. 

94. Hvoslef S., Larter S.R., Leythaeuser D. Aspects of generation and migration of 

hydrocarbons from coal-bearing strata of the Hitra formation, Haltenbanken area, 

offshore Norway // Organic Geochemistry. – 1988. – Vol. 13. – p.525– 536. 

95. Isaksen G.H., Curry D.J., Yeakel J.D. and Jenssen A.I. Controls on the oil and gas 

potential of humic coals // Organic Geochemistry. – 1998. – Vol. 29. – №1-3. – p. 23-44. 

96. Jones R.W., Edison T.A. Microscopic observations of kerogen related to chemical 

parameters with emphasis on thermal maturation // Low Temperature Metamorphism of 

Kerogen and Clay Minerals: Symposium in Geochemistry. Society of Economic 

Palaeontologists and Mineralogists / Oltz, D.F. (Ed.). – Los Angeles, 1978. – p.1-12. 

97. Killops S.D., Woolhouse A.D., Weston R.J., Cook R.A. A geochemical appraisal of oil 

generation in the Taranaki Basin, New Zealand // American Association of Petroleum 

Geologists Bulletin. – 1994. – Vol. 78. – p.1560–1585. 

98. Killops S.D., Cook R.A. and Sykes R. Petroleum potential and oil-source correlation in 

the Great South and Canterbury Basins // New Zealand Journal of Geology and 

Geophysics. – 1997. – Vol. 40. – p. 405-423. 

99. Killops S.D., Funnell R.H., Suggate R.P., Sykes R., Peters K.E., Walters C., Woolhouse 

A. D., Weston R. J. and Boudou J.-P. Predicting generation and expulsion of paraffinic 

oil from vitrinite-rich coals // Organic Geochemistry. – 1998. – Vol. 29. – № 1-3. – p. 1-

21. 

100. Killops S., Walker P. and Wavrek D. Maturity-related variations in the bitumen 

compositions of coals from Tara-1 and Toko-1 wells // New Zealand Journal of Geology 

and Geophysics. – 2001. – Vol. 44. – p. 157-16. 

101. Kontorovich A.E. Geochemical methods for the quantitative evaluation of the petroleum 

potential of sedimentary basins // In G.J. Demaison and R.J. Murris, eds., Petroleum 

Geochemistry and basin evaluation: AAPG Memoir. – 1984. – 35. – p. 79-109 

102. Lafargue E., Marquis F. and Pillot D. Rock-Eval 6 Applications in Hydrocarbon 

Exploration, Production and Soils Contamination Studies // Oil & Gas Science and 

Technology. – 1998. – Vol. 53. – № 4. – p. 421-437. 

103. Leythaeuses D. Die Verteilung Hoherer n-Paraffine und anderer schwerlfuchtiger 

Kohlenwasserstoffe in Kohlen Gesteinen des saarlandischen Karbons und Devons in 

Abhangigkeit von dengeologischen Verhatnissen, Dissertation Univ. Wurzburg, 1968. 

104. Leythaeuses D. and Welte D.H. Relation between distribution of heavy n-paraffins and 

coalification in Carboniferous coals from the Saar District, Germany // Advances in 

Organic Geochemistry 1968 / Schenck P.A., Havenaar I. (Eds.). – Oxford: Pergamon 

Press, 1969. – p. 429-442. 

 150



105. Lille U. Molecular model of Estonian kukersite kerogen evaluated by 
13

C MAS NMR 

spectra // Fuel. – 2003. – Vol. 82. – p. 799-804. 

106. Lin R., Davis A., Bensley D.F., Derbyshire F.J. Vitrinite secondary fluorescence: its 

chemistry and relation to the development of a mobile phase and thermoplasticity in coal 

// International Journal of Coal Geology. – 1986. – Vol. 6. – p. 215-228. 

107. Lin R., Davis A., Bensley D.F., Derbyshire F.J. The chemistry of vitrinite fluorescence // 

Organic Geochemistry. – 1987. – Vol. 11. – p. 393-399. 

108. Lin, R.Z., Wang, P.R. PAH in fossil fuels and their geochemical significance // Journal of 

Southeast Asian Earth Sciences. – 1991 – Vol.5. – p. 257-262. 

109. Liu S.L., Taylor G.H. TEM observations on Type III kerogen, with special reference to 

coal as a source rock // Journal of Southeast Asian Earth Sciences. – 1991. – Vol. 5 – 

p.43-52. 

110. Lopatin N.V., Emets T.P., Kataev O.J. Petroleum system plays in the West Siberian basin 

// 66th EAGE Conference and Exhibition. – Paris, France, 7-10 June, 2004. 

111. MacGregor D.S., Mackenzie A.S. Quantification of oil generation and migration in the 

Malacca Strait region central Sumatra // Proceedings Indonesian Petroleum Association 

15
th

 Annual Convention, 1986, Jakarta. – 1987. – p. 305-319. 

112. Maciel G.E., Bartuska V.J., Miknis F.P.. Correlation between oil yields of oil shales and 
13

C nuclear magnetic resonance spectra // Fuel. – 1978. – Vol. 57. – p. 505-506. 

113. Marynowski L., Pieta M. and Janeczek  J. Composition and source of polycyclic aromatic 

compounds in deposited dust from selected sites around the Upper Silesia, Poland // 

Geological Quarterly. – 2004. – Vol. 48. – № 2. – p. 169-180. 

114. Michael G.E., Anders D.E., Law B.E. Geochemical evaluation of Upper Cretaceous 

Fruitland Formation coals, San Juan Basin, New Mexico and Colorado // Organic 

Geochemistry. – 1993. – Vol. 20. – p. 475-498. 

115. Miknis F.P., Sullivan M., Bartuska V.J., Maciel G.E. Cross-polarization magic angle 

spinning 
13

C NMR spectra of coals of varying rank // Organic Geochemistry. – 1981. – 

Vol. 3. – p.19-28. 

116. Moore P.S., Burns B.J., Emmett J.K., Guthrie D.A. Integrated source, maturation and 

migration analysis, Gippsland Basin, Australia // Australian Petroleum Exploration 

Association Journal. – 1992. – Vol. 32. – № 1. – p. 313-324. 

117. Mukhopadhyay P.K., Hatcher P.G., Calder J.H. Hydrocarbon generation from deltaic and 

intermontane fluviodeltaic coal and coaly shale from the Tertiary of Texas and 

Carboniferous of Nova Scotia // Organic Geochemistry. – 1991. – Vol. 17. – p. 765-783. 

118. Mukhopadhyay P.K., Hatcher P.G. Composition of coal // Hydrocarbons in Coal: 

American Association of Petroleum Geologists Studies in Geology / Law, B.E., Rice, 

D.D. (Eds.). – 1993. – Vol. 38. – p. 79-118. 

119. Newman J., Newman N.A. Reflectance anomalies in Pike River coals: evidence for 

variability in vitrinite type, with implications for maturation studies and ‘Suggate Rank’ // 

New Zealand Journal of Geology and Geophysics. – 1982. – Vol. 25. – p. 233-243. 

 151



120. Newman J., Price L.C., Johnston J.H. Hydrocarbon source potential and maturation in 

Eocene New Zealand vitrinite-rich coals // Journal of Petroleum Geology. – 1997. – Vol. 

20. – p. 137-163. 

121. Norgate C.M., Boreham C.J., Kamp P.J.J., Newman J. Relationships between 

hydrocarbon generation, coal type and rank for Middle Eocene coals, Buller Coalfield, 

New Zealand // Journal of Petroleum Geology. – 1997. – Vol. 20. – p. 427-458. 

122. Norgate C.M., Boreham C.J., Wilkins A.J. Changes in hydrocarbon maturity indices with 

coal rank and type, Buller Coalfield, New Zealand // Organic Geochemistry. – 1999. – 

Vol. 30. – p. 985-1010. 

123. Oblasov N.V., Goncharov I.V., Samoilenko V.V., Nosova S.V. Benzonaphthofuran ratio 

as a new thermal maturity parameter for coals and correlation tool // Abstracts of the 

communications presented to the 23d International Meeting on Organic Geochemistry. – 

Torquay, September 09–14, 2007. – Abstract No. P225-WE. 

124. Oblasov N.V., Goncharov I.V., Ostroukhov S.B., Samoylenko V.V., Fadeeva S.V. 

Alkylbenzenes composition as a possible age-related indicator // Abstracts of the 

communications presented to the 24th International Meeting on Organic Geochemistry. – 

Bremen, September 06–11, 2009. – Abstract No. P-320. 

125. Pepper A.S. Estimating the petroleum expulsion behaviour of source rocks: a novel 

quantitative approach // In: England, W.A., Fleet, A.J. (Eds.), Petroleum Migration. 

Geological Society Special Publication. – 1991. – Vol. 59. – p. 9-31. 

126. Pepper A.S., Corvi P.J. Simple kinetic models of petroleum formation: Part III. Modelling 

an open system // Marine and Petroleum Geology. – 1995. – Vol. 12. – p. 417-452. 

127. Peters K.E. Guidelines for evaluating petroleum source rocks using programmed 

pyrolysis // American Association of Petroleum Geologists Bulletin. – 1986. – Vol. 70. – 

p. 318–329. 

128. Peters K.E. and Cassa M.R. Applied source rock geochemistry // The Petroleum System – 

From Source to Trap: American Association of Petroleum Geologists / L.B. Magoon and 

W.G. Dow (Eds.). – Tulsa, OK. – 1994. – p. 93-117. 

129. Peters K.E., Walters C.C., Moldowan J.M. The biomarker guide. – Cambridge, U.K.: 

Cambridge University Press. – 2005. – 1155 p. 

130. Petersen H.I., Rosenberg P., Andsbjerg J. Organic geochemistry in relation to the 

depositional environments of Middle Jurassic coal seams, Danish Central Graben, and 

implications for hydrocarbon generative potential // American Association of Petroleum 

Geologists Bulletin. – 1996. – Vol. 80. – p. 47-62. 

131. Petersen H.I., Andsbjerg J., Bojesen-Koefoed J.A., Nytoft H.P., Rosenberg P. Petroleum 

potential and depositional environments of Middle Jurassic coals and non-marine 

deposits, Danish Central Graben, with special reference to the Sogne Basin // Geology of 

Denmark Survey Bulletin. – 1998. 36. Geological Survey of Denmark and Greenland. 

132. Petersen H.I., Nytoft H.P. Oil generation capacity of coals as a function of coal age and 

aliphatic structure // Organic Geochemistry. – 2006. – Vol. 37. – p. 558-583. 

 152



133. Petersen H.I. Oil generation from coal source rocks: the influence of depositional 

conditions and stratigraphic age // Geological Survey of Denmark and Greenland 

Bulletin. – 2005. – Vol. 7. – p. 9-12. 

134. Powell T.G. An assessment of the hydrocarbon source rock potential of the Canadian 

Arctic Islands // Geological Survey of Canada. – 1978. – Paper no. 78-12. 

135. Powell T.G. Developments in concepts of hydrogen generation from terrestrial organic 

matter // In: Wagner, H.C., Wagner, L.C., Wang, F.F.H., Wong, F.L. (Eds.), Petroleum 

Resources of China and Related Subjects. Circum-Pacific Council for Energy and 

Mineral Resources Earth Science Serial. – 1988. – Vol. 10. – p. 807-824. 

136. Powell T.G., Boreham C.J., Smyth M., Russell N., Cook A.C. Petroleum source rock 

assessment in non-marine sequences: pyrolysis and petrographic analysis of Australian 

coals and carbonaceous shales // Organic Geochemistry. – 1991. – Vol. 17. – p. 375-394. 

137. Qin K., Chen D., Li Z. A new method to estimate the oil and gas potentials of coals and 

kerogens by solid state 
13

C NMR spectroscopy // Organic Geochemistry. – 1991. – Vol. 

17. – p. 865-872. 

138. Qin K., Huang D., Li L., Guo S. Oil and gas potential of macerals as viewed by C-13 

NMR spectroscopy // Organic Geochemistry, poster sessions from the 16th International 

Meeting on Organic Geochemistry. Stavanger, 1993. – Falch, Oslo. – p. 758-762. 

139. Radke M., Schaefer R.G., Leythaeuser D., Teichmuller M. Composition of soluble 

organic matter in coals: relation to rank and liptinite fluorescence // Geochimica et 

Cosmochimica Acta. – 1980. – Vol. 44. – p. 1787–1800. 

140. Radke M., Willsch H., Leythaeuser D., Teichmuller M.. Aromatic components of coal: 

relation of distribution pattern to rank // Geochimica et Cosmochimica Acta. – 1982. – 

Vol. 46. – p. 1831-1848. 

141. Radke M., Welte D.H., Wilsch H. Maturity parameters based on aromatic hydrocarbons: 

Influence of the organic matter type // Organic Geochemistry. – 1986. – Vol. 10. – p. 51-

63. 

142. Radke M. Application of aromatic compounds as maturity indicators in source rocks and 

crude oils // Marine and Petroleum Geology. – 1988. – Vol. 5. – p. 224-236. 

143. Reckendorf R.M. Pattern change of several polycyclic aromatic furans and analogous 

thiophenes on oxidative pyrolysis of pitches in flue gases, and the relevance to their 

quantitative analysis // Chromatographia. – 2003. – Vol. 58. – № 1-2. – p. 103-113. 

144. Rice D.D., Clayton J.L., Pawlewicz M.J. Characterization of coal-derived hydrocarbons 

and source-rock potential of coal beds, San Juan Basin, New Mexico and Colorado, 

U.S.A. // International Journal of Coal Geology. – 1989. – Vol. 13. – p. 597–626. 

145. Saxby J.D. Atomic H/C ratios and the generation of oil from coals and kerogens // Fuel. – 

1980. – Vol. 59. – p. 305-307. 

146. Scalan R.S. and Smith J.E. An improved measure of the odd-to-even predominance in the 

normal alkanes of sediment extracts and petroleum // Geochimica et Cosmochimica Acta. 

– 1970. – Vol. 34. – p. 611-620. 

 153



147. Scott J. Accurate recognition of source rock character in the Jurassic of the North West 

Shelf, Western Australia // Australian Petroleum Exploration Association. – 1992. – 

Journal 32 (1). – p. 289-299. 

148. Shibaoka M., Saxby J.D., Taylor G.H. Hydrocarbon generation in Gippsland Basin, 

Australia—comparison with Cooper Basin, Australia // American Association of 

Petroleum Geologists Bulletin. – 1978. – Vol. 62, p. 1151-1158. 

149. Snowdon L.R., 1980. Resinite – potential petroleum source in the Upper 

Cretaceous/Tertiary of the Beaufort-Mackenzie sedimentary basin // In: Miall, A.D. (Ed.), 

Facts and Principles of World Petroleum Occurrence. Canadian Society of Petroleum 

Geology Memoir. – Vol. 6. – p. 421-446. 

150. Snowdon L.R. Oil from Type III organic matter: resinite revisited // Organic 

Geochemistry. – 1991. – Vol. 17. – p. 743-747. 

151. Suggate R.P. The Rank(Sr) scale: its basis and its applicability as a maturity index for all 

coals // New Zealand Journal of Geology & Geophysics. – 2000. – Vol. 43. – p. 521-553. 

152. Sykes R., Dow M.J. Petroleum source rock potential of North Cape Formation (Late 

Cretaceous) coaly sediments, Taranaki Basin // 2000 New Zealand Petroleum Conference 

Proceedings, Ministry of Commerce. – Wellington, 2000. – p. 264-286. 

153. Sykes R. Depositional and rank controls on the petroleum potential of coaly source rocks 

// A Refocused Energy Perspective for the Future: Eastern Australasian Basins 

Symposium. Petroleum Exploration Society of Australia, Special Publication / Hill K.C. 

and Bernecker T. (Eds). – 2001. – p.591-601. 

154. Sykes R. Peat biomass and early diagenetic controls on the paraffinic oil potential of 

humic coals, Canterbury Basin, New Zealand // Petroleum Geoscience. – 2004. – Vol. 10. 

– p. 283-303. 

155. Sykes R., Snowdon L.R. and Johansen P.E. Leaf biomass – a new paradigm for sourcing 

the terrestrial oils of Taranaki Basin // Eastern Australasian Basins Symposium II. 

Petroleum Exploration Society of Australia, Special Publication / Boult, P.J., Johns, D.R., 

Lang, S.C. (Eds). – 2004. – p.553–574. 

156. Sykes R. and Snowdon L.R. Guidelines for assessing the petroleum potential of coaly 

source rocks using Rock-Eval pyrolysis // Organic Geochemistry. – 2002. – Vol. 33. – p. 

1441-1455. 

157. Taylor G.H., Teichmuller M., Davis A., Diessel C.F.K., Littke R., Robert P. Organic 

Petrology. – Gebruder Borntraeger, Berlin, 1998. – 704 p. 

158. Teichmuller M. Uber neue Macerale der Liptinit-Gruppe und die Entstehung von 

Micrinit. Fortschr // In Beitrage der Kohlenpetrog hie zur Prospektion auf Erdol und 

Erdgas. Ein Symposium. – Krefeld, 1974. – p. 37-64. 

159. Thompson S., Cooper B.S., Morley R.J., Barnard P.C. Oil-generating coals // Petroleum 

Geochemistry in Exploration of the Norwegian Shelf / Thomas, B.M., et al. (Eds.). – 

Grahamand Trotman, London, 1985. – p. 59–73, 

160. Tissot B.P., Welte D.H. Petroleum Formation and Occurrence. 2nd ed. – Springer, Berlin, 

1984. – 699 p. 

 154



161. Wilhelms A., Telnaes N., Steen A., Auguston J. A quantitative study of aromatic 

hydrocarbons in a natural maturity shale sequence – the 3-methylphenanthrene/retene 

ratio, a pragmatic maturity parameter // Organic Geochemistry. – 1998. – Vol. 29. – № 1-

3. – p. 97-105. 

162. Wilkins R.W.T. and George S.C. Coal as a source rock for oil: a review // International 

Journal of Coal Geology. – 2002. – Vol. 50. – p. 317-361. 

 

Ф вая ли ра ра 

163. Ϙϴ Ϲ ϵϹ Ϸ ϙ.ϙ. ϗϹ Ͽ Ϸϼ  ϼ ϶ Ϲ ϻϴϾ Ϲ ϼ ϴϻ Ϲ Ϲ ϼ  

Ϲϴ ϼϾϿϼ ϴϿ  Ͽ ϶ ϹϾ ϶ Ͼϼ  Ͽ ϺϹ ϼ  ϛϴ ϴϸ -ϥϼϵϼ Ͼ Ͻ Ͽϼ  

(Ϧ Ͼϴ  ϵϿϴ ). Ϣ Ϲ   Ϲ Ϲ № 95. Ϧ.Ϣ.ϥНИИϗϗϼϠϥ. Ϧ Ͼ, 1983Ϸ., 252 . 

164. Ϙϴ Ϲ ϵϹ Ϸ ϙ.ϙ. Ϥϴϻ ϴϵ Ͼϴ Ͼ ϼ Ϲ ϼϹ϶ ϼ Ͼ ϶ Ͽ ϶ ϹϾ Ϲϴ ϼϾϿϼ ϴϿ Ϸ  ϼ ϴ ϶ 
Ͼϼ  Ͽ ϺϹ ϼ  (Ϧ Ͼ Ͻ ϵϿϴ ϼ). Ϣ Ϲ   Ϲ Ϲ № 213. Ϧ.Ϣ.ϥНИИϗϗϼϠϥ, 

Ϧ Ͼ, 1985Ϸ., 187 . 

 

 155


	00_1_Титульный_Оглавление
	00_2_Введение
	01_Связь нефти и ОВ углей
	02_Методические вопросы
	03_Закономерности распространения углистого ОВ
	04_Катагенез органического вещества
	05_Нефтегазогенерационный потенциал углей
	06_Нефти и газы
	07_Заключение
	08_Литература

