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Рɟɡɭɥɶɬɚɬɵ ɨɫɜɨɟɧɢɹ ɨɫɧɨɜɧɨɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 

Petroleum Engineering / Нɟɮɬɟɝɚɡɨɜɵɣ ɢɧɠɢɧɢɪɢɧɝ 

Кɚɬɟɝɨɪɢɹ ɤɨɦɩɟɬɟɧɰɢɣ Кɨɞ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɢ Иɧɞɢɤɚɬɨɪɵ ɞɨɫɬɢɠɟɧɢɹ ɤɨɦɩɟɬɟɧɰɢɢ 
Сɢɫɬɟɦɧɨɟ ɢ ɤɪɢɬɢɱɟɫɤɨɟ 
ɦɵɲɥɟɧɢɟ  

 

УК-1. Сɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɪɢɬɢɱɟɫɤɢɣ аɧаɥɢɡ 
ɩɪɨɛɥɟɦɧɵɯ ɫɢɬɭаɰɢɣ ɧа ɨɫɧɨɜɟ ɫɢɫɬɟɦɧɨɝɨ 
аɧаɥɢɡа, ɜɵɪаɛаɬɵɜаɬɶ ɫɬɪаɬɟɝɢɸ ɞɟɣɫɬɜɢɣ  

 

И.УК(У)-1.1. Аɧаɥɢɡɢɪɭɟɬ ɩɪɨɛɥɟɦɧɭɸ ɫɢɬɭаɰɢɸ ɤаɤ 
ɫɢɫɬɟɦɭ, ɜɵɹɜɥɹɹ ɟɟ ɫɨɫɬаɜɥɹɸɳɢɟ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ  
И.УК(У)-1.2. Оɩɪɟɞɟɥɹɟɬ ɩɪɨɛɟɥɵ ɜ ɢɧɮɨɪɦаɰɢɢ, 
ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭаɰɢɢ, ɢ 
ɩɪɨɟɤɬɢɪɭɟɬ ɩɪɨɰɟɫɫɵ ɩɨ ɢɯ ɭɫɬɪаɧɟɧɢɸ  
И.УК(У)-1.3. Раɡɪаɛаɬɵɜаɟɬ ɫɬɪаɬɟɝɢɸ ɪɟɲɟɧɢɹ 
ɩɪɨɛɥɟɦɧɨɣ ɫɢɬɭаɰɢɢ ɧа ɨɫɧɨɜɟ ɫɢɫɬɟɦɧɨɝɨ ɢ ɞɪɭɝɢɯ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɠɞɢɫɰɢɩɥɢɧаɪɧɵɯ ɩɨɞɯɨɞɨɜ; 
ɨɛɨɫɧɨɜɵɜаɟɬ ɜɵɛɨɪ ɬɟɦɵ ɢɫɫɥɟɞɨɜаɧɢɣ ɧа ɨɫɧɨɜɟ 
аɧаɥɢɡа ɹɜɥɟɧɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɜ ɤɨɧɤɪɟɬɧɨɣ ɨɛɥаɫɬɢ 
ɧаɭɱɧɨɝɨ ɡɧаɧɢɹ  
И.УК(У)-1.4. Иɫɩɨɥɶɡɭɟɬ ɥɨɝɢɤɨ-ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɣ 
ɢɧɫɬɪɭɦɟɧɬаɪɢɣ ɞɥɹ ɤɪɢɬɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɫɨɜɪɟɦɟɧɧɵɯ 
ɤɨɧɰɟɩɰɢɣ ɜ ɫɜɨɟɣ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥаɫɬɢ  

Раɡɪаɛɨɬɤа ɢ ɪɟаɥɢɡаɰɢɹ 
ɩɪɨɟɤɬɨɜ  

 

УК(У)-2. Сɩɨɫɨɛɟɧ ɭɩɪаɜɥɹɬɶ ɩɪɨɟɤɬɨɦ ɧа ɜɫɟɯ 
ɷɬаɩаɯ ɟɝɨ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥа  

 

И.УК(У)-2.1. Оɩɪɟɞɟɥɹɟɬ ɩɪɨɛɥɟɦɭ ɢ ɫɩɨɫɨɛ ɟɟ ɪɟɲɟɧɢɹ 
ɱɟɪɟɡ ɪɟаɥɢɡаɰɢɸ ɩɪɨɟɤɬɧɨɝɨ ɭɩɪаɜɥɟɧɢɹ  
И.УК(У)-2.2. Раɡɪаɛаɬɵɜаɟɬ ɤɨɧɰɟɩɰɢɸ ɩɪɨɟɤɬа ɜ 
ɪаɦɤаɯ ɨɛɨɡɧаɱɟɧɧɨɣ ɩɪɨɛɥɟɦɵ: ɮɨɪɦɭɥɢɪɭɟɬ ɰɟɥɶ, 
ɡаɞаɱɢ, ɨɛɨɫɧɨɜɵɜаɟɬ аɤɬɭаɥɶɧɨɫɬɶ, ɡɧаɱɢɦɨɫɬɶ, 
ɨɠɢɞаɟɦɵɟ ɪɟɡɭɥɶɬаɬɵ ɢ ɜɨɡɦɨɠɧɵɟ ɫɮɟɪɵ ɢɯ 
ɩɪɢɦɟɧɟɧɢɹ  
И.УК(У)-2.3. Оɫɭɳɟɫɬɜɥɹɟɬ ɦɨɧɢɬɨɪɢɧɝ ɡа ɯɨɞɨɦ 
ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬа, ɤɨɪɪɟɤɬɢɪɭɟɬ ɨɬɤɥɨɧɟɧɢɹ, ɜɧɨɫɢɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɥаɧ ɪɟаɥɢɡаɰɢɢ ɩɪɨɟɤɬа  

Кɨɦаɧɞɧаɹ ɪаɛɨɬа ɢ 
ɥɢɞɟɪɫɬɜɨ  

И.УК(У)-3.1. Пɥаɧɢɪɭɟɬ ɢ ɤɨɪɪɟɤɬɢɪɭɟɬ ɫɜɨɸ 
ɫɨɰɢаɥɶɧɭɸ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ ɭɱɟɬɨɦ 
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 УК(У)-3. Сɩɨɫɨɛɟɧ ɨɪɝаɧɢɡɨɜɵɜаɬɶ ɢ ɪɭɤɨɜɨɞɢɬɶ 
ɪаɛɨɬɨɣ ɤɨɦаɧɞɵ, ɜɵɪаɛаɬɵɜаɹ ɤɨɦаɧɞɧɭɸ 
ɫɬɪаɬɟɝɢɸ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬаɜɥɟɧɧɨɣ ɰɟɥɢ  

 

ɢɧɬɟɪɟɫɨɜ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɨɜɟɞɟɧɢɹ ɢ ɦɧɟɧɢɣ ɥɸɞɟɣ, ɫ 
ɤɨɬɨɪɵɦɢ ɪаɛɨɬаɟɬ ɢ ɜɡаɢɦɨɞɟɣɫɬɜɭɟɬ  
И.УК(У)-3.2. Оɪɝаɧɢɡɭɟɬ ɞɢɫɤɭɫɫɢɢ ɩɨ ɡаɞаɧɧɨɣ ɬɟɦɟ ɢ 
ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ ɪаɛɨɬɵ ɤɨɦаɧɞɵ  
И.УК(У)-3.3. Пɥаɧɢɪɭɟɬ ɤɨɦаɧɞɧɭɸ ɪаɛɨɬɭ, 
ɪаɫɩɪɟɞɟɥɹɟɬ ɩɨɪɭɱɟɧɢɹ ɢ ɞɟɥɟɝɢɪɭɟɬ ɩɨɥɧɨɦɨɱɢɹ 
ɱɥɟɧаɦ ɤɨɦаɧɞɵ  

Кɨɦɦɭɧɢɤаɰɢɹ  
 

УК(У)-4. Сɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɫɨɜɪɟɦɟɧɧɵɟ 
ɤɨɦɦɭɧɢɤаɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧа 
ɢɧɨɫɬɪаɧɧɨɦ(ɵɯ) ɹɡɵɤɟ(аɯ), ɞɥɹ аɤаɞɟɦɢɱɟɫɤɨɝɨ ɢ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ  

 

И.УК(У)-4.1. Рɟɲаɟɬ ɤɨɧɤɪɟɬɧɵɟ ɡаɞаɱɢ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧа ɨɫɧɨɜɟ 
аɤаɞɟɦɢɱɟɫɤɨɝɨ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɫ 
ɭɱɟɬɨɦ аɧаɥɢɡа ɦɧɟɧɢɣ, ɩɪɟɞɥɨɠɟɧɢɣ, ɢɞɟɣ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡаɪɭɛɟɠɧɵɯ ɤɨɥɥɟɝ  
И.УК(У)-4.2. Сɨɫɬаɜɥɹɟɬ, ɩɟɪɟɜɨɞɢɬ ɢ ɪɟɞаɤɬɢɪɭɟɬ 
ɪаɡɥɢɱɧɵɟ аɤаɞɟɦɢɱɟɫɤɢɟ ɬɟɤɫɬɵ (ɪɟɮɟɪаɬɵ, ɷɫɫɟ, 
ɨɛɡɨɪɵ, ɫɬаɬɶɢ ɢ ɬ.ɞ.)  
И.УК(У)-4.3. Пɪɟɞɫɬаɜɥɹɟɬ ɪɟɡɭɥɶɬаɬɵ аɤаɞɟɦɢɱɟɫɤɨɣ ɢ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧа ɪаɡɥɢɱɧɵɯ ɧаɭɱɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɹɯ, ɜɤɥɸɱаɹ ɦɟɠɞɭɧаɪɨɞɧɵɟ  
И.УК(У)-4.4. Пɥаɧɢɪɭɟɬ ɢ ɨɪɝаɧɢɡɨɜɵɜаɟɬ ɫɨɜɟɳаɧɢɹ, 
ɞɟɥɨɜɵɟ ɛɟɫɟɞɵ, ɞɢɫɤɭɫɫɢɢ ɩɨ ɡаɞаɧɧɨɣ ɬɟɦɟ; 
аɪɝɭɦɟɧɬɢɪɨɜаɧɧɨ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɨɬɫɬаɢɜаɟɬ ɫɜɨɸ 
ɬɨɱɤɭ ɡɪɟɧɢɹ, ɩɨɡɢɰɢɸ, ɢɞɟɸ ɜ аɤаɞɟɦɢɱɟɫɤɢɯ ɢ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɞɢɫɤɭɫɫɢɹɯ ɧа ɝɨɫɭɞаɪɫɬɜɟɧɧɨɦ ɢ 
ɢɧɨɫɬɪаɧɧɨɦ ɹɡɵɤаɯ  

Мɟɠɤɭɥɶɬɭɪɧɨɟ 
ɜɡаɢɦɨɞɟɣɫɬɜɢɟ  

 

УК(У)-5. Сɩɨɫɨɛɟɧ аɧаɥɢɡɢɪɨɜаɬɶ ɢ ɭɱɢɬɵɜаɬɶ 
ɪаɡɧɨɨɛɪаɡɢɟ ɤɭɥɶɬɭɪ ɜ ɩɪɨɰɟɫɫɟ ɦɟɠɤɭɥɶɬɭɪɧɨɝɨ 
ɜɡаɢɦɨɞɟɣɫɬɜɢɹ  
 
 
 
  

И.УК(У)-5.1. Оɫɭɳɟɫɬɜɥɹɟɬ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɢ 
ɫɨɰɢаɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɨɜɟɞɟɧɢɹ ɢ ɦɨɬɢɜаɰɢɢ ɥɸɞɟɣ ɪаɡɥɢɱɧɨɝɨ ɫɨɰɢаɥɶɧɨɝɨ ɢ 
ɤɭɥɶɬɭɪɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɫɨɛɟɧɧɨɫɬɟɣࡅ 
ɞɟɥɨɜɨɣ ɢ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ ɩɪɟɞɫɬаɜɢɬɟɥɟɣ ɞɪɭɝɢɯ 
ɷɬɧɨɫɨɜ ɢ ɤɨɧɮɟɫɫɢɣ 
И.УК(У)-5.2. Вɵɫɬɪаɢɜаɟɬ ɫɨɰɢаɥɶɧɨɟ ɢ 
ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɟ ɜɡаɢɦɨɞɟɣɫɬɜɢɟ ɫ ɭɱɟɬɨɦ 
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ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɟɥɨɜɨɣ ɢ ɨɛɳɟɣ ɤɭɥɶɬɭɪɵ ɩɪɟɞɫɬаɜɢɬɟɥɟɣ 
ɪаɡɧɵɯ ɷɬɧɨɫɨɜ ɢ ɤɨɧɮɟɫɫɢɣ, ɞɪɭɝɢɯ ɫɨɰɢаɥɶɧɵɯ ɝɪɭɩɩ  
И.УК(У)-5.3. Оɛɟɫɩɟɱɢɜаɟɬ ɫɨɡɞаɧɢɟ 
ɧɟɞɢɫɤɪɢɦɢɧаɰɢɨɧɧɨɣ ɫɪɟɞɵ ɞɥɹ ɭɱаɫɬɧɢɤɨɜ 
ɦɟɠɤɭɥɶɬɭɪɧɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɩɪɢ ɥɢɱɧɨɦ ɨɛɳɟɧɢɢ ɢ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɡаɞаɱ  

Саɦɨɨɪɝаɧɢɡаɰɢɹ ɢ 
ɫаɦɨɪаɡɜɢɬɢɟ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɡɞɨɪɨɜɶɟ ɫɛɟɪɟɠɟɧɢɟ)  

 

УК(У)-6. Сɩɨɫɨɛɟɧ ɨɩɪɟɞɟɥɹɬɶ ɢ ɪɟаɥɢɡɨɜɵɜаɬɶ 
ɩɪɢɨɪɢɬɟɬɵ ɫɨɛɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɫɩɨɫɨɛɵ ɟɟ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜаɧɢɹ ɧа ɨɫɧɨɜɟ ɫаɦɨɨɰɟɧɤɢ  

 

И.УК(У)-6.1. Аɧаɥɢɡɢɪɭɟɬ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɪаɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ ɜ ɲɢɪɨɤɨɦ ɫɩɟɤɬɪɟ ɞɟɹɬɟɥɶɧɨɫɬɢ: 
ɩɥаɧɢɪɨɜаɧɢɟ, ɪаɫɩɪɟɞɟɥɟɧɢɟ, ɩɨɫɬаɧɨɜɤа ɰɟɥɟɣ, 
ɞɟɥɟɝɢɪɨɜаɧɢɟ ɩɨɥɧɨɦɨɱɢɣ, аɧаɥɢɡ ɜɪɟɦɟɧɧɵɯ ɡаɬɪаɬ, 
ɦɨɧɢɬɨɪɢɧɝ, ɨɪɝаɧɢɡаɰɢɹ, ɫɨɫɬаɜɥɟɧɢɟ ɫɩɢɫɤɨɜ ɢ 
ɪаɫɫɬаɧɨɜɤа ɩɪɢɨɪɢɬɟɬɨɜ 
И.УК(У)-6.2. Сɨɱɟɬаɟɬ ɜɵɩɨɥɧɟɧɢɟ ɬɟɤɭɳɢɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡаɞаɱ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɜаɥɢɮɢɤаɰɢɢ; 
ɤɨɪɪɟɤɬɢɪɭɟɬ ɩɥаɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɦɟɸɳɢɦɢɫɹ 
ɪɟɫɭɪɫаɦɢ  
И.УК(У)-6.3. Пɥаɧɢɪɭɟɬ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɭɸ ɬɪаɟɤɬɨɪɢɸ 
ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤаɤ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ, ɬаɤ ɢ 
ɞɪɭɝɢɯ ɜɢɞɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɬɪɟɛɨɜаɧɢɣ ɪɵɧɤа ɬɪɭɞа  
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ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ; 
7. ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ; 
8. Зɚɤɥɸɱɟɧɢɟ 

Пɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
 

Ɋɢɫɭɧɤɢ – 22 ɲɬɭɤɢ: 
Рɢɫɭɧɨɤ 1.1 – Ваɪɢаɧɬɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɩɨɥɹ 
Рɢɫɭɧɨɤ 1.2 – Кɪɢɬɢɱɟɫɤаɹ ɨɛɥаɫɬɶ ɧɨɪɦаɥɶɧɨɝɨ 
ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤɨ ɤɪɢɬɟɪɢɸ 
Пɢɪɫɨɧа 
Рɢɫɭɧɨɤ 1.3 – Гɪаɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɦɟɬɨɞа 
ɩɟɪɟɫɟɱɟɧɢɣ 
Рɢɫɭɧɨɤ 2.1 – Раɫɩɨɥɨɠɟɧɢɟ ɛаɫɫɟɣɧɨɜ Сɟɜɟɪɧɨɝɨ ɢ 
Юɠɧɨɝɨ Тɨɪɝаɹ ɧа ɤаɪɬɟ Каɡаɯɫɬаɧа 
Рɢɫɭɧɨɤ 2.2 – Гɟɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɜɤɪɟɫɬ 
ɩɪɨɫɬɢɪаɧɢɹ Юɠɧɨ-Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа 
Рɢɫɭɧɨɤ 2.3 – Тɟɤɬɨɧɢɱɟɫɤаɹ ɫɯɟɦа Юɠɧɨ-
Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа 
Рɢɫɭɧɨɤ 2.4 – Сɯɟɦаɬɢɡɢɪɨɜаɧɧɵɣ ɬɢɩɨɜɨɣ ɪаɡɪɟɡ 
Юɠɧɨ-Тɨɪɝаɣɫɤɨɣ ɜɩаɞɢɧɵ 
Рɢɫɭɧɨɤ 3.1 – Сɜɨɞɧаɹ ɫɯɟɦа ɨɫɧɨɜɧɵɯ ɬɪаɫɫ 
ɢɧɞɢɤаɬɨɪɨɜ ɮɥɭɨɪɟɫɰɟɢɧа ɧаɬɪɢɹ ɢ 
ɝɟɤɫаɰɢаɨɧɨɮɟɪɪаɬа (ɪаɣɨɧ ɧаɝɧɟɬаɬɟɥɶɧɵɯ 
ɫɤɜаɠɢɧ 26,106), ɝɨɪɢɡɨɧɬ М-II-3 
Рɢɫɭɧɨɤ 3.2 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ ɫɤɨɪɨɫɬɟɣ, ɭɱаɫɬɨɤ 
ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26 
Рɢɫɭɧɨɤ 3.3 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, 
ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  
Рɢɫɭɧɨɤ 3.4 – Сɯɟɦа ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦаɪɧɵɯ 
ɬɨɥɳɢɧ ɤаɧаɥɨɜ,  
ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  
Рɢɫɭɧɨɤ 3.5 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, 
ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26 
Рɢɫɭɧɨɤ 1.6 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, 
ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 106  
Рɢɫɭɧɨɤ 3.7 – Сɯɟɦа ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦаɪɧɵɯ 
ɬɨɥɳɢɧ ɤаɧаɥɨɜ, ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 
106   
Рɢɫɭɧɨɤ 4.1 – Сɯɟɦа ɪаɫɩɨɥɨɠɟɧɢɹ ɫɤɜаɠɢɧ 
ɭɱаɫɬɤа ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ 
Рɢɫɭɧɨɤ 2.2 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɧɢɰаɟɦɨɫɬɟɣ  
ɧа ɭɱаɫɬɤɟ ɫɤɜаɠɢɧɵ 26 
Рɢɫɭɧɨɤ 4.3 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ 
ɩɪɨɧɢɰаɟɦɨɫɬɟɣ  
ɧа ɭɱаɫɬɤɟ ɫɤɜаɠɢɧɵ ʋ106 
Рɢɫɭɧɨɤ 4.4 – Рɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɩɪɨɝɪаɦɦɵ ɧа 
ɩɪɢɦɟɪɟ ɫɤɜаɠɢɧ ʋ 26 (Н) – ʋ 62 (Д) 
Рɢɫɭɧɨɤ 4.3– Пɪɢɦɟɪɵ ɜɵɱɢɫɥɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
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ɤɨɪɪɟɥɹɰɢɢ ρ-Сɩɢɪɦɟɧа ɢ τ-Кɟɧɞаɥɥа 
Рɢɫɭɧɨɤ 4.4 – Таɛɥɢɰа ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ 
ɪаɫɩɪɟɞɟɥɟɧɢɹ Сɬɶɸɞɟɧɬа 
Рɢɫɭɧɨɤ 4.5 – Таɛɥɢɰа ɮɭɧɤɰɢɢ Лаɩɥаɫа 
Рɢɫɭɧɨɤ 4.6 – Каɪɬа ɩɪɨɧɢɰаɟɦɨɫɬɢ ɩɨ ɨɩɵɬɧɨɦɭ 
ɭɱаɫɬɤɭ 
 
Ɍɚɛɥɢɰɵ – 28 ɲɬɭɤ: 
Таɛɥɢɰа 1.1 – Шɤаɥа Чɟɞɞɨɤа 
Таɛɥɢɰа 3.1 – Кɪɢɬɟɪɢɢ ɩɨɞɛɨɪа ɭɱаɫɬɤɨɜ ɞɥɹ 
ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ 
Таɛɥɢɰа 3.2 – Пɨɞɫɱɟɬɧɵɟ ɩаɪаɦɟɬɪɵ ɨɩɵɬɧɨɝɨ 
ɭɱаɫɬɤа 
Таɛɥɢɰа 3.3 – Раɫɫɬɨɹɧɢɹ ɨɬ ɪɟаɝɢɪɭɸɳɢɯ 
ɞɨɛɵɜаɸɳɢɯ ɞɨ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ 26,106 
Таɛɥɢɰа 3.4 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɢɧɞɢɤаɬɨɪɧɵɯ 
ɢɫɫɥɟɞɨɜаɧɢɣ (ɫɤɜаɠɢɧа ʋ26) 
Таɛɥɢɰа 3.5 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɢɧɞɢɤаɬɨɪɧɵɯ 
ɢɫɫɥɟɞɨɜаɧɢɣ (ɫɤɜаɠɢɧа ʋ106) 
Таɛɥɢɰа 3.6 – Оɫɧɨɜɧɵɟ ɩаɪаɦɟɬɪɵ ɡаɤаɱɤɢ 
ɩɨɥɢɦɟɪа ɦаɪɤɢ AL5115VHM 
Таɛɥɢɰа 4.1 – Иɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɞɥɹ ɪаɫɱɟɬа ɩɨ 
ɫɤɜаɠɢɧɟ 26 
Таɛɥɢɰа 4.2 – Иɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɞɥɹ ɪаɫɱɟɬа ɩɨ 
ɫɤɜаɠɢɧɟ 106 
Таɛɥɢɰа 4.3 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɫɧɢɠɟɧɢɹ 
ɡаɤаɱɤɢ ɩɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɟ ʋ26 
Таɛɥɢɰа 4.4 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɫɧɢɠɟɧɢɹ 
ɡаɤаɱɤɢ ɩɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɟ ʋ106 
Таɛɥɢɰа 4.5 – Шɤаɥа Чɟɞɞɨɤа 
Таɛɥɢɰа 4.6 – Даɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬа Сɩɢɪɦɟɧа 
Таɛɥɢɰа 4.7 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ 
ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ 
Сɩɢɪɦɟɧа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 26 
Таɛɥɢɰа 4.8 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ 
ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ 
Сɩɢɪɦɟɧа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 106 
Таɛɥɢɰа 4.9 – Даɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬа Кɟɧɞаɥɥа 
Таɛɥɢɰа 4.10 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ 
ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ 
Кɟɧɞаɥɥа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 26 
Таɛɥɢɰа 4.11 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ 
ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ 
Кɟɧɞаɥɥа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 106 
Таɛɥɢɰа 4.12 – Сɨɩɨɫɬаɜɥɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɫ ɪɟɡɭɥɶɬаɬаɦɢ ɪаɧɟɟ 
ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ 
Таɛɥɢɰа 4.13 – Пɪɨɝɪаɦɦа ɡаɤаɱɤɢ ɞɥɹ ɨɩɵɬɧɨɝɨ 
ɭɱаɫɬɤа ɦɟɫɬɨɪɨɠɞɟɧɢɹ 
Таɛɥɢɰа 4.14 – Пɪɨɝɧɨɡɧаɹ ɞɨɛɵɱа ɞɨ 2021 ɝɨɞа 









 11 

РЕФЕРАТ 

Вɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 151 ɫɬɪаɧɢɰ, ɜ ɬɨɦ 

ɱɢɫɥɟ 22 ɪɢɫɭɧɤа, 28 ɬаɛɥɢɰ. Сɩɢɫɨɤ ɥɢɬɟɪаɬɭɪɵ ɜɤɥɸɱаɟɬ 57 ɢɫɬɨɱɧɢɤɨɜ. 

Раɛɨɬа ɫɨɞɟɪɠɢɬ 2 ɩɪɢɥɨɠɟɧɢɹ. 

Кɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤаɹ ɫɜɹɡɶ, ɢɧɬɟɪɮɟɪɟɧɰɢɹ ɫɤɜаɠɢɧ, 

ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ аɧаɥɢɡ, ɩɨɥɢɦɟɪɧɨɟ ɡаɜɨɞɧɟɧɢɟ. 

Оɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɪɨɠɞɟɧɢɟ X Юɠɧɨ-

Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа Рɟɫɩɭɛɥɢɤɢ Каɡаɯɫɬаɧ. 

Пɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɪɨɰɟɫɫɵ ɮɢɥɶɬɪаɰɢɢ ɠɢɞɤɨɫɬɢ, 

ɩɪɨɬɟɤаɸɳɢɟ ɜ ɧɟɮɬɟɧɨɫɧɨɦ ɩɥаɫɬɟ ɜɨ ɜɪɟɦɹ ɪаɡɪаɛɨɬɤɢ. 

Цɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜаɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ аɞаɩɬаɰɢɹ 

ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɦɟɠɞɭ ɞɨɛɵɜаɸɳɢɦɢ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɫɤɜаɠɢɧаɦɢ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜаɧɢɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɨɜɬɨɪɧɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ. 

Оɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. Аɧаɥɢɡ ɫɨɫɬɨɹɧɢɹ ɢɡɭɱɟɧɧɨɫɬɢ ɬɟɦɵ ɩɨ ɨɩɭɛɥɢɤɨɜаɧɧɵɦ 

ɢɫɬɨɱɧɢɤаɦ ɢ ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɦɟɬɨɞɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ 

аɧаɥɢɡа; 

2. Иɡɭɱɟɧɢɟ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬа ɢɫɫɥɟɞɨɜаɧɢɹ; 

3. Аɧаɥɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɧɟɞɪɟɧɢɸ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ; 

4. Оɰɟɧɤа ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɧа 

ɨɫɧɨɜɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа; 

5. Сɪаɜɧɢɬɟɥɶɧɵɣ аɧаɥɢɡ ɪɟɡɭɥɶɬаɬɨɜ ɨɰɟɧɤɢ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ 

ɫɤɜаɠɢɧ ɧа ɛаɡɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа; 

6. Оɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬа ɨɬ 

ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɥаɝаɟɦɨɝɨ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ. 
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Оɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɨɩɬɢɦɢɡаɰɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 

ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɡаɤɥɸɱаɟɬɫɹ ɜ ɨɛɨɫɧɨɜаɧɢɢ 

ɩɪɨɜɟɞɟɧɢɹ ɧа ɪаɫɫɦаɬɪɢɜаɟɦɨɦ ɭɱаɫɬɤɟ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɭɪɨɜɧɹ ɧаɤɨɩɥɟɧɧɨɣ ɞɨɛɵɱɢ ɧа ɨɫɧɨɜаɧɢɢ ɪɟɡɭɥɶɬаɬɨɜ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа. 

В ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ: ɨɩɬɢɦɢɡаɰɢɹ ɧаɩɢɫаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɭɞɨɛɫɬɜа ɩɨɥɶɡɨɜаɧɢɹ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɩɟɪɟɜɨɞ ɪаɫɱɟɬɧɨɣ ɱаɫɬɢ ɜ 

ɫɪɟɞɭ ɤɜаɧɬɨɜɵɯ ɜɵɱɢɫɥɟɧɢɣ ɞɥɹ ɤɪаɬɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɦаɤɫɢɦаɥɶɧɨ 

ɜɨɡɦɨɠɧɨɝɨ ɨɛɴɟɦа аɧаɥɢɡɢɪɭɟɦɵɯ ɞаɧɧɵɯ. 

Бɥɚɝɨɞɚɪɧɨɫɬɢ. Вɵɪаɠаɸ ɨɫɨɛɭɸ ɛɥаɝɨɞаɪɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤаɦ ЦППС 

НД ТПУ: ɩɪɨɮɟɫɫɨɪɭ О. С. Чɟɪɧɨɜɨɣ, ɞɨɰɟɧɬɭ И.В. Маɬɜɟɟɜɭ ɢ ɫɬаɪɲɟɦɭ 

ɩɪɟɩɨɞаɜаɬɟɥɸ В.В. Сɨɥɨɜɶɟɜɭ ɡа ɩɪɟɞɨɫɬаɜɥɟɧɧɭɸ ɩɨɦɨɳɶ ɩɪɢ ɧаɩɢɫаɧɢɢ 

ɞаɧɧɨɣ ɦаɝɢɫɬɟɪɫɤɨɣ ɪаɛɨɬɵ.  
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ВВЕДЕНИЕ 

Сɨɜɪɟɦɟɧɧɵɣ ɷɬаɩ ɪаɡɜɢɬɢɹ ɧɟɮɬɟɝаɡɨɜɨɣ ɨɬɪаɫɥɢ ɯаɪаɤɬɟɪɢɡɭɟɬɫɹ ɬɟɦ, 

ɱɬɨ ɡɧаɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɞɨɛɵɱɢ ɩɪɢɯɨɞɢɬɫɹ ɧа ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɧаɯɨɞɹɳɢɟɫɹ 

ɧа ɩɨɫɥɟɞɧɢɯ ɫɬаɞɢɹɯ ɪаɡɪаɛɨɬɤɢ. Вɜɢɞɭ ɡɧаɱɢɬɟɥɶɧɨɣ ɜɵɪаɛɨɬɤɢ ɡаɩаɫɨɜ 

ɛɨɥɶɲɟɣ ɱаɫɬɢ ɤɪɭɩɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɢɯ ɜɵɫɨɤɨɣ ɨɛɜɨɞɧɟɧɧɨɫɬɢ 

ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪаɫɬаɟɬ ɪɨɥɶ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɩɟɪаɬɢɜɧɨ 

ɩɨɥɭɱаɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɜɟɞɟɧɢɹ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɰɟɫɫа ɢɡɜɥɟɱɟɧɢɹ ɧа 

ɜɫɟɯ ɫɬаɞɢɹɯ ɪаɡɪаɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ.  

Рɟаɥɢɡаɰɢɹ ɢ ɦɨɞɟɪɧɢɡаɰɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɧɟɮɬɹɧɵɯ 

ɢ ɝаɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, а ɬаɤɠɟ ɩɪɢɧɹɬɢɟ ɫɜɨɟɜɪɟɦɟɧɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ 

ɨɩɬɢɦɢɡаɰɢɢ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠаɧɢɹ ɩɥаɫɬɨɜɨɝɨ ɞаɜɥɟɧɢɹ ɧɟ ɦɨɝɭɬ 

ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧɵ ɛɟɡ ɭɱɟɬа ɜɡаɢɦɨɜɥɢɹɧɢɹ (ɢɧɬɟɪɮɟɪɟɧɰɢɢ) ɦɟɠɞɭ 

ɞɨɛɵɜаɸɳɢɦɢ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɫɤɜаɠɢɧаɦɢ, ɩɨɬɨɦɭ ɤаɤ ɫɦɟɧа ɪɟɠɢɦа 

ɪаɛɨɬɵ ɨɞɧɨɣ ɢɡ ɧɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧа ɪɟɠɢɦɵ ɪаɛɨɬɵ ɞɪɭɝɢɯ [31]. 

Кɪɨɦɟ ɬɨɝɨ, ɩɨɧɢɦаɧɢɟ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɩɭɬɟɣ ɪаɫɩɪɟɞɟɥɟɧɢɹ 

ɡаɤаɱɢɜаɟɦɨɝɨ ɪаɛɨɱɟɝɨ аɝɟɧɬа ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɩɥаɫɬɟ ɩɨɡɜɨɥɹɟɬ ɧаɦ 

ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɨɠɟɧɢɟ ɢɫɬɨɱɧɢɤа ɨɛɜɨɞɧɟɧɢɹ, а ɬаɤɠɟ ɨɛɥаɫɬɢ 

ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ ɨɛɴɟɤɬа, ɩɨɞɜɟɪɠɟɧɧɵɟ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɨɛɜɨɞɧɟɧɢɸ 

ɢɥɢ, ɧаɨɛɨɪɨɬ, ɯаɪаɤɬɟɪɢɡɭɸɳɢɟɫɹ ɫɥаɛɵɦ ɭɱаɫɬɢɟɦ ɜ ɩɪɨɰɟɫɫɟ ɡаɜɨɞɧɟɧɢɹ. 

Таɤɢɦ ɨɛɪаɡɨɦ, ɜɵɛɨɪ ɬаɤɢɯ ɪɟɠɢɦɨɜ ɷɤɫɩɥɭаɬаɰɢɢ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɪɟɝɭɥɢɪɨɜаɬɶ ɩɪɨɞɜɢɠɟɧɢɟ ɤɨɧɬɭɪа ɤɪаɟɜɵɯ ɜɨɞ ɢ ɨɩɪɟɞɟɥɹɬɶ ɧаɩɪаɜɥɟɧɢɟ 

ɞɜɢɠɟɧɢɹ ɮɢɥɶɬɪаɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɫ ɰɟɥɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɥɧɨɣ ɜɵɪаɛɨɬɤɢ 

ɡаɩаɫɨɜ, ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɫɧɨɜаɧ ɧɟ ɬɨɥɶɤɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɤаɡаɬɟɥɹɦɢ 

ɤаɠɞɨɣ ɨɬɞɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ, ɧɨ ɢ ɡаɜɢɫɟɬɶ ɨɬ ɜɟɥɢɱɢɧɵ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ 

ɫɤɜаɠɢɧ. Пɨɷɬɨɦɭ ɢɫɫɥɟɞɨɜаɧɢɹ, ɧаɩɪаɜɥɟɧɧɵɟ ɧа аɧаɥɢɡ ɢɧɬɟɪɮɟɪɟɧɰɢɢ 

ɫɤɜаɠɢɧ ɢ ɢɡɭɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢɦɟɧɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɞɥɹ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦ ɪаɡɪаɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ, 

ɹɜɥɹɸɬɫɹ аɤɬɭаɥɶɧɵɦɢ. 
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Оɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɪɨɠɞɟɧɢɟ X Юɠɧɨ-

Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа Рɟɫɩɭɛɥɢɤɢ Каɡаɯɫɬаɧ. 

Пɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɪɨɰɟɫɫɵ ɮɢɥɶɬɪаɰɢɢ ɠɢɞɤɨɫɬɢ, 

ɩɪɨɬɟɤаɸɳɢɟ ɜ ɧɟɮɬɟɧɨɫɧɨɦ ɩɥаɫɬɟ ɜɨ ɜɪɟɦɹ ɪаɡɪаɛɨɬɤɢ. 

Цɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜаɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɹɜɥɹɟɬɫɹ аɞаɩɬаɰɢɹ 

ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɦɟɠɞɭ ɞɨɛɵɜаɸɳɢɦɢ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɫɤɜаɠɢɧаɦɢ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜаɧɢɹ ɩɪɨɜɟɞɟɧɢɹ 

ɩɨɜɬɨɪɧɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ. 

 Оɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 

1. Аɧаɥɢɡ ɫɨɫɬɨɹɧɢɹ ɢɡɭɱɟɧɧɨɫɬɢ ɬɟɦɵ ɩɨ ɨɩɭɛɥɢɤɨɜаɧɧɵɦ ɢɫɬɨɱɧɢɤаɦ 

ɢ ɢɡɭɱɟɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɦɟɬɨɞɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа; 

2. Иɡɭɱɟɧɢɟ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬа ɢɫɫɥɟɞɨɜаɧɢɹ; 

3. Аɧаɥɢɡ ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɜɧɟɞɪɟɧɢɸ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ; 

4. Оɰɟɧɤа ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɧа ɨɫɧɨɜɟ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа; 

5. Сɪаɜɧɢɬɟɥɶɧɵɣ аɧаɥɢɡ ɪɟɡɭɥɶɬаɬɨɜ ɨɰɟɧɤɢ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɫɤɜаɠɢɧ 

ɧа ɛаɡɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа; 

6. Оɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬа ɨɬ 

ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɥаɝаɟɦɨɝɨ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ. 

Мɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. Рɟɲɟɧɢɟ ɩɨɫɬаɜɥɟɧɧɵɯ ɡаɞаɱ ɨɫɧɨɜɵɜаɟɬɫɹ ɧа 

ɫɬаɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɨ ɞɨɛɵɱɟ ɠɢɞɤɨɫɬɢ ɢ ɡаɤаɱɤɟ 

ɜɨɞɵ ɩɨ ɞаɧɧɵɦ ɦɟɫɹɱɧɵɯ ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɯ ɪаɩɨɪɬɨɜ ɢ ɨɬɱɟɬɨɜ ɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɠɢɦаɯ ɪаɛɨɬɵ ɫɤɜаɠɢɧ, ɤɨɦɩɥɟɤɫɢɪɨɜаɧɢɢ ɪɟɡɭɥɶɬаɬɨɜ 

ɩɪɨɜɟɞɟɧɧɵɯ ɬɪаɫɫɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ ɢ 

ɫɪаɜɧɢɬɟɥɶɧɨɦ аɧаɥɢɡɟ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪаɡɪаɛɨɬаɧɧɨɣ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ ɦɟɪɵ 

ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ. 
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Зɚɳɢɳɚɟɦɵɟ ɩɨɥɨɠɟɧɢɹ:  

1. Пɪɢɦɟɧɟɧɢɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɩɨ ɦɟɬɨɞɢɤаɦ Сɩɢɪɦɟɧа ɢ 

Кɟɧɞаɥɥа ɜ ɤаɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɩɨɡɜɨɥɹɟɬ ɥɨɤаɥɢɡɨɜаɬɶ ɞɨɦɢɧɢɪɭɸɳɢɟ ɮɢɥɶɬɪаɰɢɨɧɧɵɟ ɩɨɬɨɤɢ, 

ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜаɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɜɬɨɪɧɨɣ ɡаɤаɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ 

ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ. 

2. Иɡɦɟɧɟɧɢɟ ɪɟɠɢɦа ɡаɤаɱɤɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 

ɞɨɫɬɢɠɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬа, ɱɬɨ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɭɫɩɟɲɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɹ. 
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1 МИРОВАə ПРАКТИКА ПРИМЕНЕНИə МЕТОДОВ 

КОРЕЛЛəЦИОННОГО АНАЛИЗА В НЕФТЕГАЗОВОМ ДЕЛЕ 

Мɨɧɢɬɨɪɢɧɝ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɢ 

ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜаɠɧɟɣɲɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɫɨɡɞаɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɣ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠаɧɢɹ ɩɥаɫɬɨɜɨɝɨ ɞаɜɥɟɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ 

ɜɵɪаɛɨɬɤɢ ɡаɩаɫɨɜ ɜ ɰɟɥɨɦ. Раɡɦɟɳɟɧɢɟ ɫɤɜаɠɢɧ ɜ ɩɪɟɞɟɥаɯ ɨɛɴɟɤɬа 

ɪаɡɪаɛɨɬɤɢ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɦаɤɫɢɦаɥɶɧɨ 

ɜɨɡɦɨɠɧɨɣ ɫɬɟɩɟɧɢ ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ ɢɡ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɱɬɨɛɵ 

ɤɨɥɢɱɟɫɬɜɨ ɡаɤаɱɢɜаɟɦɨɣ ɜ ɩɥаɫɬ ɜɨɞɵ ɨɛɟɫɩɟɱɢɜаɥɨ ɦаɤɫɢɦаɥɶɧɨɟ 

ɜɵɬɟɫɧɟɧɢɟ ɧɟɮɬɢ ɢɡ ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. Иɦɟɧɧɨ ɩɨɷɬɨɦɭ ɩɨɧɢɦаɧɢɟ 

ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɡаɤаɱɤɢ ɜ ɩɪɟɞɟɥаɯ ɰɟɥɟɜɨɝɨ ɨɛɴɟɤɬа 

ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɰɟɧɬɪаɥɶɧɵɯ ɡаɞаɱ ɦɨɧɢɬɨɪɢɧɝа ɟɝɨ ɪаɡɪаɛɨɬɤɢ. 

 

1.1 Тɪɚɞɢɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɜɟɥɢɱɢɧɵ ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɫɤɜɚɠɢɧ 
 

На ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧаɢɛɨɥɟɟ ɞɨɫɬɨɜɟɪɧɵɟ ɢ ɤɨɧɞɢɰɢɨɧɧɵɟ ɞаɧɧɵɟ 

ɢɡɜɥɟɤаɸɬɫɹ ɩɪɢ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɬɪаɞɢɰɢɨɧɧɵɯ (ɩɪɹɦɵɯ) ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ 

ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ. Наɢɛɨɥɟɟ ɧаɞɟɠɧɵɦ ɢ ɭɠɟ 

ɞɨɤаɡаɜɲɢɦ ɫɜɨɸ ɩɪаɤɬɢɱɟɫɤɭɸ ɩɪɢɝɨɞɧɨɫɬɶ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜаɧɢɹ 

ɜɡаɢɦɨɜɥɢɹɧɢɹ ɞɨɛɵɜаɸɳɢɯ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ɫɱɢɬаɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ 

ɬɪаɫɫɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ. Вɨɡɦɨɠɧɨɫɬɢ ɞаɧɧɨɝɨ ɦɟɬɨɞа ɲɢɪɨɤɨ ɢɡɜɟɫɬɧɵ ɜ 

Рɨɫɫɢɢ ɢ ɜ ɞɪɭɝɢɯ ɫɬɪаɧаɯ, а ɨɩɵɬ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞɟɬаɥɶɧɨ ɢɡɭɱɟɧ ɜ ɪаɛɨɬаɯ 

А.С. Тɪɨɮɢɦɨɜа [40], Иɡɨɬɨɜа А.А. [27] ɢ ɞɪ. Сɭɬɶ ɬɪаɫɫɟɪɧɵɯ ɦɟɬɨɞɨɜ 

ɡаɤɥɸɱаɟɬɫɹ ɜ ɩɪɹɦɨɦ ɢɫɫɥɟɞɨɜаɧɢɢ ɞɜɢɠɟɧɢɹ ɪɟаɥɶɧɨ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɮɢɥɶɬɪаɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɜ ɩɪɟɞɟɥаɯ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɝɨɪɢɡɨɧɬа, ɩɨɫɪɟɞɫɬɜɨɦ 

ɞɨɛаɜɥɟɧɢɹ ɜ ɧаɝɧɟɬаɟɦɭɸ ɜɨɞɭ ɫɩɟɰɢаɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟаɝɟɧɬɨɜ, ɨɬɛɨɪа 

ɩɪɨɛ ɫ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ ɢ ɢɯ ɩɨɫɥɟɞɭɸɳɟɝɨ ɥаɛɨɪаɬɨɪɧɨɝɨ аɧаɥɢɡа ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɢɧɬɟɪɩɪɟɬаɰɢɟɣ ɪɟɡɭɥɶɬаɬɨɜ. Тɪаɫɫɟɪɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ 

ɩɨɡɜɨɥɹɸɬ ɜ ɪɟɠɢɦɟ ɪɟаɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ 
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ɪɟɠɢɦɟ ɪаɛɨɬɵ ɩɪɨɢɡɜɟɫɬɢ ɨɰɟɧɤɭ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 

ɧа ɞɨɛɵɜаɸɳɢɣ ɮɨɧɞ ɢ ɰɟɥɟɜɨɣ ɨɛɴɟɤɬ ɜ ɰɟɥɨɦ. 

Пɪɨɜɟɞɟɧɢɟ ɢɧɞɢɤаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɪɟɞɨɫɬаɜɥɹɟɬ ɞɨɫɬɭɩ ɤ 

ɩɨɥɭɱɟɧɢɸ ɤаɱɟɫɬɜɟɧɧɵɯ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɩаɪаɦɟɬɪɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜаɧɢɹ ɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɧɟɞɪɹɟɦɵɯ ɢɥɢ ɭɠɟ ɞɟɣɫɬɜɭɸɳɢɯ 

ɦɟɬɨɞɨɜ ɩɨɜɵɲɟɧɢɹ ɧɟɮɬɟɨɬɞаɱɢ ɩɥаɫɬɨɜ. 

Нɨ ɫɭɳɟɫɬɜɭɸɬ ɢ ɮаɤɬɨɪɵ, ɨɝɪаɧɢɱɢɜаɸɳɢɟ ɢ ɨɫɥɨɠɧɹɸɳɢɟ 

ɩɪɨɜɟɞɟɧɢɟ ɩɨɞɨɛɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɧаɩɪɢɦɟɪ, ɧɟɩɨɥɧɨɬа ɝɟɨɥɨɝɨ-

ɩɪɨɦɵɫɥɨɜɵɯ ɞаɧɧɵɯ ɫɨɡɞаɸɬ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɞɧɨɡɧаɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ  ɮɢɥɶɬɪаɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ, а ɨɬɧɨɫɢɬɟɥɶɧаɹ ɞɨɪɨɝɨɜɢɡɧа ɢ 

ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɝɪаɧɢɱɢɜаɸɬ ɩɨɜɫɟɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɧа 

ɧɟɮɬɹɧɵɯ ɢ ɝаɡɨɜɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ.  

В ɤаɱɟɫɬɜɟ аɥɶɬɟɪɧаɬɢɜɧɨɝɨ ɦɟɬɨɞа ɞɥɹ ɨɰɟɧɤɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ 

ɫɜɹɡɢ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɟ. Даɧɧɵɣ ɦɟɬɨɞ ɬɟɨɪɟɬɢɱɟɫɤɢ 

ɨɛɨɫɧɨɜаɧ ɜ ɪаɛɨɬаɯ Т.А. Аɛɪаɦɨɜа [21], А.А. Гɭɦɟɪɨɜɨɣ [25] ɢ ɞɪ., ɢ ɢɦɟɟɬ 

ɲɢɪɨɤɨɟ ɩɪаɤɬɢɱɟɫɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ, ɧɨ ɬаɤɠɟ ɧɟ ɥɢɲɟɧ ɧɟɞɨɫɬаɬɤɨɜ — 

ɩɨɦɢɦɨ ɞɨɪɨɝɨɜɢɡɧɵ ɩɪɨɜɟɞɟɧɢɹ ɦɟɬɨɞ ɧɟ ɩɪɟɞɨɫɬаɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɧаɩɪɹɦɭɸ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɰɟɧɢɬɶ ɜɟɥɢɱɢɧɭ ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ, а ɥɢɲɶ 

ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɮаɤɬ ɧаɥɢɱɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ 

ɫɨɨɛɳɟɧɢɹ ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ. Тɨɥɶɤɨ ɩɨ ɩɪɨɜɟɞɟɧɢɢ аɧаɥɢɬɢɱɟɫɤɨɣ 

ɨɛɪаɛɨɬɤɢ ɞаɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬаɬɟ ɩɪɨɜɟɞɟɧɢɹ 

ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩаɪаɦɟɬɪɵ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ 

ɤɨɥɢɱɟɫɬɜɟɧɧаɹ ɨɰɟɧɤа ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧа. 

 

1.2 Аɧɚɥɢɡ ɩɪɢɦɟɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 
 

Иɫɯɨɞɹ ɢɡ ɜɫɟɝɨ ɜɵɲɟɫɤаɡаɧɧɨɝɨ, аɤɬɭаɥɶɧɨɣ ɡаɞаɱɟɣ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɪаɡɥɢɱɧɵɯ ɤɨɫɜɟɧɧɵɯ ɫɩɨɫɨɛɨɜ, ɞаɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɧɹɬɢɹ 

ɪɟɲɟɧɢɣ ɩɨ ɨɝɪаɧɢɱɟɧɧɨɦɭ ɨɛɴɟɦɭ ɬɟɤɭɳɟɣ ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ 
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ɢɧɮɨɪɦаɰɢɢ, ɨɫɧɨɜɭ ɤɨɬɨɪɨɣ ɫɨɫɬаɜɥɹɸɬ ɞɟɛɢɬɵ ɠɢɞɤɨɫɬɢ, ɧɟɮɬɢ ɢ ɨɛɴɺɦɵ 

ɡаɤаɱɢɜаɟɦɨɣ ɠɢɞɤɨɫɬɢ ɜ ɩɪɨɰɟɫɫаɯ ɡаɜɨɞɧɟɧɢɹ. 

В ɫɨɜɪɟɦɟɧɧɨɣ ɩɪаɤɬɢɤɟ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ аɧаɥɢɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢ 

ɦɟɬɨɞɨɜ ɞɥɹ ɨɰɟɧɤɢ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜаɠɢɧ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɫɨɜɟɪɲɟɧɧɨ 

ɪаɡɥɢɱɧɵɟ ɮɢɡɢɤɨ-ɦаɬɟɦаɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ, ɩɪɢɬɨɦ ɩɨɞ ɩɨɧɹɬɢɟɦ 

аɧаɥɢɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞа ɨɰɟɧɤɢ ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ ɩɨɧɢɦаɟɬɫɹ 

ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɞɯɨɞ ɤ ɢɡɭɱɟɧɢɸ ɢɦɟɸɳɟɣɫɹ ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ, ɜ 

ɪаɦɤаɯ ɤɨɬɨɪɨɝɨ ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɦɨɞɟɥɢ, ɫɬɪɟɦɹɳɢɟɫɹ ɧаɢɛɨɥɟɟ ɩɨɥɧɨ ɢ 

ɬɨɱɧɨ ɨɬɪаɠаɬɶ ɮɢɡɢɱɟɫɤɢɟ ɡаɤɨɧɵ ɢ ɮɭɧɤɰɢɨɧаɥɶɧɵɟ ɡаɜɢɫɢɦɨɫɬɢ ɩɪɢɫɭɳɢɟ 

аɧаɥɢɡɢɪɭɟɦɨɦɭ ɨɛɴɟɤɬɭ [54].  

Сɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ аɧаɥɢɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɧа ɛаɡɟ ɤɨɬɨɪɵɯ 

ɩɪɨɜɨɞɢɬɫɹ ɢɡɭɱɟɧɢɟ ɪɟаɥɶɧɵɯ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜаɠɢɧ [29]. 

Пɪɨɫɬɟɣɲɢɟ ɦɨɞɟɥɢ ɩɪɟɞɫɬаɜɥɹɸɬ ɢɡ ɫɟɛɹ ɩɪɨɫɬɭɸ ɝɟɨɦɟɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ, 

ɤɨɬɨɪаɹ ɪаɫɫɦаɬɪɢɜаɟɬ ɫɬɟɩɟɧɶ ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ ɫ ɩɨɡɢɰɢɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ ɞɨɛɵɜаɸɳɢɯ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ. С 

ɩɨɜɵɲɟɧɢɟɦ ɤɨɥɢɱɟɫɬɜа ɭɱɬɟɧɧɵɯ ɩаɪаɦɟɬɪɨɜ, ɬаɤɢɯ ɤаɤ ɪаɡɧɢɰɵ ɞаɜɥɟɧɢɣ, 

ɷɮɮɟɤɬɢɜɧɵɯ ɬɨɥɳɢɧ, ɞаɧɧɵɯ ɨ ɞɨɛɵɱɟ ɠɢɞɤɨɫɬɢ, ɭɜɟɥɢɱɢɜаɟɬɫɹ ɫɬɟɩɟɧɶ 

ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɪɢɦɟɧɹɟɦɨɝɨ аɧаɥɢɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞа [52,54]. 

С.В. Сɨɤɨɥɨɜ ɜ ɫɜɨɟɣ ɫɬаɬɶɟ [39] ɨɩɟɪɢɪɭɟɬ ɢɞɟɟɣ ɩɨɫɬɪɨɟɧɢɹ ɦаɬɪɢɰɵ 

ɜɡаɢɦɨɜɥɢɹɧɢɹ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɜɨɞɹɳɟɣɫɹ ɤ ɫɨɜɨɤɭɩɧɨɫɬɢ ɥɢɧɟɣɧɵɯ 

ɭɪаɜɧɟɧɢɣ ɫɨ ɡɧаɱɟɧɢɹɦɢ ɡаɛɨɣɧɵɯ ɞаɜɥɟɧɢɣ ɜ ɤаɱɟɫɬɜɟ ɩɟɪɟɦɟɧɧɵɯ ɜɟɥɢɱɢɧ. 

В ɧаɭɱɧɨɣ ɩɭɛɥɢɤаɰɢɢ P.P. Valko [56] ɬаɤɠɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ ɦаɬɪɢɰа 

ɜɡаɢɦɨɜɥɢɹɧɢɣ, ɧɨ ɫ ɩɨɡɢɰɢɢ ɪɟɡɭɥɶɬаɬа аɧаɥɢɬɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɡаɞаɱɢ ɨ 

ɩɫɟɜɞɨɭɫɬаɧɨɜɢɜɲɟɣɫɹ ɮɢɥɶɬɪаɰɢɢ ɨɞɧɨɮаɡɧɨɣ ɠɢɞɤɨɫɬɢ ɜ ɨɞɧɨɪɨɞɧɨɦ 

ɢɡɨɬɪɨɩɧɨɦ ɩɥаɫɬɟ. Саɦɵɦ ɠɟ ɪаɫɩɪɨɫɬɪаɧɟɧɧɵɦ аɧаɥɢɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ 

ɦɨɠɧɨ ɧаɡɜаɬɶ ɬɪɟɯɦɟɪɧɨɟ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɤɨɬɨɪɨɟ ɯɨɬɶ 

ɢ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɨ ɜɡаɢɦɨɜɥɢɹɧɢɢ ɫɤɜаɠɢɧ, ɧɨ ɱɶɟ 

ɩɪɢɦɟɧɟɧɢɟ ɨɫɥɨɠɧɟɧɨ ɩɨɜɵɲɟɧɧɨɣ ɬɪɟɛɨɜаɬɟɥɶɧɨɫɬɶɸ ɤ ɢɫɯɨɞɧɵɦ ɞаɧɧɵɦ 

ɢ ɫɭɳɟɫɬɜɟɧɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɪɟɫɭɪɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɨɡɞаɧɢɹ, 

ɨɩɬɢɦɢɡаɰɢɢ ɢ аɤɬɭаɥɢɡаɰɢɢ ɦɨɞɟɥɟɣ. 
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В ɬɟɯ ɫɥɭɱаɹɯ, ɤɨɝɞа аɧаɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɧɟɩɪɢɦɟɧɢɦɵ ɩɨ ɩɪɢɱɢɧɟ 

ɩɨɜɵɲɟɧɧɵɯ ɬɪɟɛɨɜаɧɢɣ ɤ ɡаɞɟɣɫɬɜɨɜаɧɧɵɦ ɪɟɫɭɪɫаɦ ɢ ɧɟɞɨɫɬаɬɨɱɧɨɣ 

ɮɢɡɢɱɧɨɫɬɢ ɜɵɱɢɫɥɟɧɢɣ, ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪаɡɧɵɦ ɢɫɩɨɥɶɡɨɜаɧɢɟ 

ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɢɬ аɧаɥɢɡ ɢ ɨɛɪаɛɨɬɤа 

ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɪаɡɥɢɱɧɵɯ ɦаɬɟɦаɬɢɱɟɫɤɢɯ 

ɦɟɯаɧɢɡɦɨɜ. Иɫɩɨɥɶɡɨɜаɧɢɟ ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɧɟ ɢɦɟɟɬ ɡа ɫɨɛɨɣ ɰɟɥɢ 

ɭɫɬаɧɨɜɥɟɧɢɹ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɥɨɠɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ. 

Иɫɩɨɥɶɡɨɜаɧɢɟ ɦɟɬɨɞɨɜ ɫɬаɬɢɫɬɢɤɢ ɧɟ ɨɛɪɟɦɟɧɹɟɬ ɧа ɩɪɢɦɟɧɟɧɢɟ ɢ ɩɪɢɧɹɬɢɟ 

ɫɟɪɶɟɡɧɵɯ ɞɨɩɭɳɟɧɢɣ ɢ ɭɩɪɨɳɟɧɢɣ ɨ ɡаɤɨɧɟ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ, 

ɥɢɧɟɣɧɵɦ ɯаɪаɤɬɟɪɨɦ ɫɜɹɡɢ, ɫɨɨɬɜɟɬɫɬɜɢɢ ɤɪɢɬɟɪɢɸ Сɬɶɸɞɟɧɬа ɢ ɨɝɪаɧɢɱɟɧ 

ɥɢɲɶ ɡɧаɱɟɧɢɹɦɢ ɮаɤɬɢɱɟɫɤɢɯ ɩаɪаɦɟɬɪɨɜ ɢɫɯɨɞɧɨɣ ɜɵɛɨɪɤɢ.  

Оɛɳɟɦɢɪɨɜɨɣ ɨɩɵɬ ɩɨɤаɡɵɜаɟɬ, ɱɬɨ ɧа ɬɟɤɭɳɟɦ ɷɬаɩɟ ɪаɡɜɢɬɢɹ 

ɧɟɮɬɟɝаɡɨɜɨɝɨ ɞɟɥа ɪɟɲɟɧɢɟ ɦɧɨɠɟɫɬɜа ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɡаɞаɱ ɜɨɡɦɨɠɧɨ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɫɬаɬɢɫɬɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ [42, 44, 47]. 

 

1.3 Иɫɬɨɪɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 
 

Пɨɧɹɬɢɟ «ɫɬаɬɢɫɬɢɤа» ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɡɧаɧɢɣ, ɜ ɤɨɬɨɪɨɣ 

ɢɡɥаɝаɸɬɫɹ ɨɛɳɢɟ ɜɨɩɪɨɫɵ ɫɛɨɪа, ɢɡɦɟɪɟɧɢɹ, ɦɨɧɢɬɨɪɢɧɝа, аɧаɥɢɡа ɦаɫɫɨɜɵɯ 

ɫɬаɬɢɫɬɢɱɟɫɤɢɯ (ɤаɱɟɫɬɜɟɧɧɵɯ ɢɥɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ) ɞаɧɧɵɯ ɢ ɢɯ ɫɪаɜɧɟɧɢɟ. 

Сɬаɬɢɫɬɢɱɟɫɤɢɟ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɜаɠɧɟɣɲɟɣ ɫɨɫɬаɜɥɹɸɳɟɣ ɠɢɡɧɢ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨɜɟɤа. Сɬаɬɢɫɬɢɱɟɫɤɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɢ ɢɫɫɥɟɞɨɜаɧɢɹ 

ɢɝɪаɸɬ ɡɧаɱɢɬɟɥɶɧɭɸ ɪɨɥɶ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɦаɬɟɦаɬɢɤɟ, ɧɨ ɢ ɜ 

ɞɪɭɝɢɯ ɨɬɪаɫɥɹɯ ɧаɭɤɢ, ɬаɤɢɯ ɤаɤ ɷɤɨɧɨɦɢɤа, ɦɟɞɢɰɢɧа, ɩɫɢɯɨɥɨɝɢɹ, 

ɢɧɠɟɧɟɪɧɨɟ ɞɟɥɨ. 

Наɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜаɧɧɵɦ ɜ ɪаɦɤаɯ ɧɟɮɬɟɝаɡɨɜɨɣ ɨɬɪаɫɥɢ ɪаɡɞɟɥɨɦ 

ɫɬаɬɢɫɬɢɤɢ ɹɜɥɹɟɬɫɹ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ аɧаɥɢɡ, ɩɪɟɞɫɬаɜɥɹɸɳɢɣ ɢɡ 

ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪаɤɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɞɟɧɬɢɮɢɤаɰɢɢ ɢ ɨɰɟɧɤɢ ɬɟɫɧɨɬɵ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɫɥɭɱаɣɧɵɦɢ ɜɟɥɢɱɢɧаɦɢ. 
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Саɦ ɬɟɪɦɢɧ «ɤɨɪɪɟɥɹɰɢɹ» ɜɩɟɪɜɵɟ ɛɵɥ ɩɪɢɦɟɧɟɧ ɮɪаɧɰɭɡɫɤɢɦ 

ɩаɥɟɨɧɬɨɥɨɝɨɦ Ж. Кɸɜɶɟ ɜ 1806 ɝɨɞɭ ɫ ɰɟɥɶɸ ɜɨɫɫɬаɧɨɜɥɟɧɢɹ ɨɛɥɢɤа ɜɫɟɝɨ 

ɢɫɤɨɩаɟɦɨɝɨ ɠɢɜɨɬɧɨɝɨ ɩɨ ɭɠɟ ɧаɣɞɟɧɧɵɦ ɱаɫɬɹɦ. Оɛɳɟɩɪɢɧɹɬɨɟ 

ɫɨɜɪɟɦɟɧɧɨɟ ɡɧаɱɟɧɢɟ ɩɨɧɹɬɢɟ ɤɨɪɪɟɥɹɰɢɢ ɧаɱаɥɨ ɩɪɢɨɛɪɟɬаɬɶ ɜ ɫɟɪɟɞɢɧɟ 

XIX ɜɟɤа ɛɥаɝɨɞаɪɹ ɪаɛɨɬаɦ ɮɪаɧɰɭɡɫɤɨɝɨ ɭɱɟɧɨɝɨ-ɮɢɡɢɤа Оɝɸɫɬа Бɪаɜɟ ɢ 

аɧɝɥɢɣɫɤɨɝɨ ɫɬаɬɢɫɬɢɤа ɫɷɪа Фɪɷɧɫɢɫа Гаɥɶɬɨɧа [49], ɭɫɬаɧɨɜɢɜɲɢɦ ɩɟɪɜɵɟ 

ɩɪɢɧɰɢɩɵ ɜɡаɢɦɨɫɜɹɡɢ ɞɜɭɯ ɫɥɭɱаɣɧɵɯ ɜɟɥɢɱɢɧ ɢ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа 

ɤɨɪɪɟɥɹɰɢɢ. 

Нɟɫɦɨɬɪɹ ɧа ɷɬɨ ɢɫɬɢɧɧɵɦ ɨɫɧɨɜаɬɟɥɟɦ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɬɟɨɪɢɢ ɜ ɬɨɦ 

ɜɢɞɟ, ɜ ɤɨɬɨɪɨɦ ɦɵ ɟɟ ɡɧаɟɦ, ɫɱɢɬаɟɬɫɹ аɧɝɥɢɣɫɤɢɣ ɦаɬɟɦаɬɢɤ-ɫɬаɬɢɫɬɢɤ Каɪɥ 

Пɢɪɫɨɧ, ɫɨɡɞаɜɲɢɣ ɬɟɨɪɢɸ, ɜ ɤɨɬɨɪɨɣ ɤɨɪɪɟɥɹɰɢɹ ɜɵɫɬɭɩаɟɬ ɤаɤ ɦɟɪа ɫɜɹɡɢ, 

ɨɛɨɫɧɨɜаɧɧаɹ ɧаɥɢɱɢɟɦ ɩɪɢɱɢɧ ɫɨɜɟɪɲɟɧɧɨ ɪаɡɧɨɣ ɩɪɢɪɨɞɵ. Пɪɢɬɨɦ 

ɪаɡɜɢɬɢɟ ɟɝɨ ɢɞɟɢ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɤɨɝɞа 

ɨɫɧɨɜɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɩɨɥɨɠɟɧɢɹ ɭɠɟ ɛɵɥɢ ɫɨɡɞаɧɵ. 

 

1.4 Тɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ 
 

Цɟɥɶ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ – ɭɫɬаɧɨɜɥɟɧɢɟ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɦɟɠɞɭ ɫɥɭɱаɣɧɵɦɢ ɜɟɥɢɱɢɧаɦɢ, ɤɨɬɨɪɵɟ ɯаɪаɤɬɟɪɢɡɭɸɬ 

ɧɟɤɨɬɨɪɵɟ ɪɟаɥɶɧɵɟ ɩɪɨɰɟɫɫɵ. Даɧɧɵɣ ɜɢɞ аɧаɥɢɡа, ɤаɤ ɢ ɞɪɭɝɢɟ ɦɟɬɨɞɵ 

ɦаɬɟɦаɬɢɱɟɫɤɨɣ ɫɬаɬɢɫɬɢɤɢ, ɩɪɟɞɧаɡɧаɱɟɧ ɞɥɹ ɨɩɢɫаɧɢɹ ɜɡаɢɦɧɨɝɨ ɩɨɜɟɞɟɧɢɹ 

ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɢɡɧаɤɨɜ ɜ ɧɟɤɨɬɨɪɨɣ ɝɟɧɟɪаɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɧа ɩɪɢɦɟɪɟ 

ɡɧаɱɟɧɢɣ ɩɟɪɟɦɟɧɧɵɯ xi ɢ yi. 

Кɨɪɪɟɥɹɰɢɨɧɧɵɣ аɧаɥɢɡ ɨɩɟɪɢɪɭɟɬ ɩɨɧɹɬɢɹɦɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɥɢ ɨɩɪɨɜɟɪɠɟɧɢɹ 

ɫɭɳɟɫɬɜɨɜаɧɢɹ ɡаɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɥɵ 

ɷɬɨɣ ɡаɜɢɫɢɦɨɫɬɢ. 

Кɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ – ɷɬɨ ɫɬаɬɢɫɬɢɱɟɫɤаɹ ɜɡаɢɦɨɫɜɹɡɶ ɞɜɭɯ ɢɥɢ 

ɛɨɥɶɲɟɝɨ ɤɨɥɢɱɟɫɬɜа ɩɪɢɡɧаɤɨɜ, ɩɪɢɱɟɦ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɧаɱɟɧɢɹ ɨɞɧɨɣ 
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ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɢɫɯɨɞɢɬ ɡаɤɨɧɨɦɟɪɧɨɟ ɫɢɫɬɟɦаɬɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ 

(ɭɜɟɥɢɱɟɧɢɟ ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ) ɞɪɭɝɨɣ ɢɥɢ ɞɪɭɝɢɯ ɩɪɢɡɧаɤɨɜ.  

Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ – ɞɜɭɦɟɪɧаɹ ɨɩɢɫаɬɟɥɶɧаɹ ɫɬаɬɢɫɬɢɤа, 

ɤɨɥɢɱɟɫɬɜɟɧɧаɹ ɦɟɪа ɜɡаɢɦɨɜɥɢɹɧɢɹ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɜɟɥɢɱɢɧ. 

Пɪɢ ɨɰɟɧɤɟ ɫɬɟɩɟɧɢ ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ ɩɪɢɡɧаɤаɦɢ, 

ɡɧаɱɟɧɢɹ ɤɨɬɨɪɵɯ ɦɨɠɧɨ ɬɨɱɧɨ ɢɡɦɟɪɢɬɶ ɨɱɟɧɶ ɱаɫɬɨ ɩɪɢɦɟɧɹɟɬɫɹ 

ɝɪаɮɢɱɟɫɤɨɟ ɨɬɨɛɪаɠɟɧɢɟ ɦɨɞɟɥɢ ɞɜɭɦɟɪɧɨɝɨ ɧɨɪɦаɥɶɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ 

ɝɟɧɟɪаɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ, ɩɪɟɞɫɬаɜɥɟɧɧɨɟ ɜ ɩɪɹɦɨɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɟ 

ɤɨɨɪɞɢɧаɬ ɫ ɨɫɹɦɢ X ɢ Y ɢ ɢɦɟɧɭɟɦɨɟ ɤɨɪɪɟɥɹɰɢɨɧɧɵɦ ɩɨɥɟɦ (Рɢɫɭɧɨɤ 1.1). 

Иɫɩɨɥɶɡɨɜаɧɢɟ ɞаɧɧɨɝɨ ɝɪаɮɢɤа ɩɪɟɞɨɫɬаɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɹɜɥɟɧɢɹ ɬаɤɢɯ 

ɫɥɭɱаɟɜ, ɤɨɝɞа ɤɨɪɪɟɥɹɰɢɹ ɨɛɭɫɥɨɜɥɟɧа ɧɟɨɞɧɨɪɨɞɧɨɫɬɶɸ ɜɵɛɨɪɤɢ ɩɨ ɬɨɣ ɢ 

ɞɪɭɝɨɣ ɩɟɪɟɦɟɧɧɨɣ. Бɨɥɟɟ ɬɨɝɨ, ɷɬɢ ɝɪаɮɢɤɢ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɯаɪаɤɬɟɪ 

ɫɜɹɡɢ: ɟɟ ɥɢɧɟɣɧɨɫɬɶ ɢ ɦɨɧɨɬɨɧɧɨɫɬɶ [57]. 

Даɧɧаɹ ɦɨɞɟɥɶ ɞɜɭɦɟɪɧɨɝɨ ɧɨɪɦаɥɶɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɨɡɜɨɥɹɟɬ 

ɝɪаɮɢɱɟɫɤɢ ɢɡɨɛɪаɡɢɬɶ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜɵɛɨɪɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ 

ɞɪɭɝа ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧаɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɧɢɦɢ.  

Еɫɥɢ ɪ = 0, ɬɨ ɡɧаɱɟɧɢɹ аɧаɥɢɡɢɪɭɟɦɵɯ ɢɫɯɨɞɧɵɯ ɜɟɥɢɱɢɧ xi ɢ yi, 

ɪаɫɩɨɥаɝаɸɬɫɹ ɜ ɩɪɟɞɟɥаɯ ɨɛɨɫɨɛɥɟɧɧɨɣ ɢ ɜɵɞɟɥɟɧɧɨɣ ɨɤɪɭɠɧɨɫɬɶɸ ɨɛɥаɫɬɢ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɩɨɥɹ. Таɤɨɟ ɜɡаɢɦɧɨɟ ɪаɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧа ɞɢаɝɪаɦɦɟ 

ɝɨɜɨɪɢɬ ɨ ɩɨɥɧɨɦ ɨɬɫɭɬɫɬɜɢɢ ɤɨɪɪɟɥɹɰɢɢ. Дɥɹ ɞɜɭɦɟɪɧɨɝɨ ɧɨɪɦаɥɶɧɨɝɨ 

ɪаɫɩɪɟɞɟɥɟɧɢɹ ɧɟɤɨɪɪɟɥɢɪɨɜаɧɧɨɫɬɶ ɩɨɞɪаɡɭɦɟɜаɟɬ ɬаɤ ɠɟ ɢ ɧɟɡаɜɢɫɢɦɨɫɬɶ 

ɫɥɭɱаɣɧɵɯ ɜɟɥɢɱɢɧ X ɢ Y. 

Еɫɥɢ ɪ = 1 ɢɥɢ ɪ = -1, ɬɨ ɟɫɬɶ ɫɭɳɟɫɬɜɭɟɬ ɩɨɥɧаɹ ɤɨɪɪɟɥɹɰɢɹ – ɩɪɹɦаɹ 

ɢɥɢ ɨɛɪаɬɧаɹ – ɦɟɠɞɭ ɫɥɭɱаɣɧɵɦɢ ɜɟɥɢɱɢɧаɦɢ x ɢ y ɭɫɬаɧаɜɥɢɜаɟɬɫɹ ɥɢɧɟɣɧаɹ 

ɮɭɧɤɰɢɨɧаɥɶɧаɹ ɡаɜɢɫɢɦɨɫɬɶ (y = c + dx).  

Лɸɛɵɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɫɥɭɱаɢ ɮɨɪɦɢɪɭɸɬ ɨɛɥаɫɬɶ ɜ ɜɢɞɟ ɷɥɥɢɩɫа ɫ 

ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ xi ɡɧаɱɟɧɢɹ yi ɬаɤɠɟ ɭɜɟɥɢɱɢɜаɸɬɫɹ, ɢɥɢ ɫ 

ɨɬɪɢɰаɬɟɥɶɧɵɦ ɧаɩɪаɜɥɟɧɢɟɦ. Чɟɦ ɛɥɢɠɟ ɪ ɤ +1 ɢɥɢ -1, ɬɟɦ ɬɟɫɧɟɟ ɢ ɭɠɟ 

ɷɤɫɩɟɪɢɦɟɧɬаɥɶɧɵɟ ɡɧаɱɟɧɢɹ ɫɝɪɭɩɩɢɪɨɜаɧɵ ɨɤɨɥɨ ɩɪɹɦɨɣ ɥɢɧɢɢ.  
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Еɫɥɢ ɢɦɟɟɬ ɦɟɫɬɨ ɥɸɛɨɟ ɞɪɭɝɨɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɬɨɱɟɤ, ɧɟ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɥɢɧɟɣɧɨɦɭ ɡаɤɨɧɭ, ɬɨ ɤɨɪɪɟɥɹɰɢɹ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɤаɤ 

ɤɪɢɜɨɥɢɧɟɣɧаɹ.  

 

 
Рɢɫɭɧɨɤ 7.1 – Ваɪɢаɧɬɵ ɩɪɟɞɫɬаɜɥɟɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɩɨɥɹ  

[Гɦɭɪɦаɧ В.Е., 2003] 
 

Таɤɢɦ ɨɛɪаɡɨɦ, ɜɢɡɭаɥɶɧɵɣ аɧаɥɢɡ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɩɨɥɹ ɩɨɡɜɨɥɹɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɧɟ ɬɨɥɶɤɨ ɮаɤɬ ɧаɥɢɱɢɹ ɫɬаɬɢɫɬɢɱɟɫɤɨɣ ɡаɜɢɫɢɦɨɫɬɢ (ɥɢɧɟɣɧɭɸ 

ɢɥɢ ɧɟɥɢɧɟɣɧɭɸ) ɦɟɠɞɭ ɢɫɫɥɟɞɭɟɦɵɦɢ ɜɟɥɢɱɢɧаɦɢ, ɧɨ ɬаɤɠɟ ɮɨɪɦɭ ɢ 

ɬɟɫɧɨɬɭ ɞаɧɧɨɣ ɫɜɹɡɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɤɨɪɪɟɤɬɧɵɣ ɜɵɛɨɪ 

ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ ɢ ɟɝɨ ɜɵɱɢɫɥɟɧɢɟ. 

Каɤ ɩɪаɜɢɥɨ ɢɡɧаɱаɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɪ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɜɵɛɨɪɤɢ ɧɟɢɡɜɟɫɬɟɧ, ɩɨɷɬɨɦɭ ɨɫɧɨɜɧɨɣ ɡаɞаɱɟɣ ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɵɱɢɫɥɟɧɢɟ 

ɩɭɬɟɦ аɧаɥɢɡа ɢɫɯɨɞɧɵɯ ɢ ɩɪɨɢɡɜɨɞɧɵɯ ɨɬ ɧɢɯ ɞаɧɧɵɯ. Тɨɥɶɤɨ ɩɨ ɜɟɥɢɱɢɧɟ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɧɟɜɨɡɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ ɨ ɞɨɫɬɨɜɟɪɧɨɫɬɢ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɩɪɢɡɧаɤаɦɢ. Эɬɨɬ ɩаɪаɦɟɬɪ ɡаɜɢɫɢɬ ɨɬ ɱɢɫɥа 

ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ k = n –2, ɝɞɟ: n – ɱɢɫɥɨ ɤɨɪɪɟɥɢɪɭɟɦɵɯ ɩаɪ ɩɨɤаɡаɬɟɥɟɣ Х ɢ 
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Y. Чɟɦ ɛɨɥɶɲɟ n, ɬɟɦ ɜɵɲɟ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɫɜɹɡɢ ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɡɧаɱɟɧɢɢ 

ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ. 

В ɩɪаɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɢ ɨɰɟɧɤɟ ɫɬɟɩɟɧɢ ɜɡаɢɦɨɫɜɹɡɢ ɦɟɠɞɭ 

аɧаɥɢɡɢɪɭɟɦɵɦɢ ɩɨɤаɡаɬɟɥɹɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɤаɥа Чɟɞɞɨɤа (Таɛɥɢɰа 1.1): 

 

Таɛɥɢɰа 1.1 – Шɤаɥа Чɟɞɞɨɤа 

Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɥɵ ɫɜɹɡɢ 

rs < 0,1 Сɜɹɡɶ ɩɪаɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ 

0,101 < rs < 0,3 Сɥаɛаɹ 

0,301 < rs < 0,5 Уɦɟɪɟɧɧаɹ 

0,501 < rs < 0,7 Заɦɟɬɧаɹ 

0,701 < rs < 0,9 Вɵɫɨɤаɹ 

0,901 < rs < 1,0 Вɟɫɶɦа ɜɵɫɨɤаɹ 

 

Наɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ 

ɹɜɥɹɟɬɫɹ ɜаɪɢаɧɬ ɩɪɢɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ r-Пɢɪɫɨɧа 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɫɯɨɞɧɵɦ ɞаɧɧɵɦ. Таɤɨɣ ɦɟɬɨɞ аɧаɥɢɡа ɞаɧɧɵɯ ɧаɡɵɜаɟɬɫɹ 

ɥɢɧɟɣɧɵɣ ɤɨɪɪɟɥɹɰɢɨɧɧɵɣ аɧаɥɢɡ, ɨɧ ɩɨɡɜɨɥɹɟɬ ɭɫɬаɧɨɜɢɬɶ ɩɪɹɦɵɟ ɫɜɹɡɢ 

ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɜɟɥɢɱɢɧаɦɢ ɩɨ ɢɯ аɛɫɨɥɸɬɧɵɦ ɡɧаɱɟɧɢɹɦ.  

Оɞɧаɤɨ ɩɪɢɦɟɧɹɹ r-Пɢɪɫɨɧа, ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜɵɩɨɥɧɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ ɩɪɢɦɟɧɢɦɨɫɬɢ ɦɟɬɨɞа: 

1) Пɟɪɟɦɟɧɧɵɟ ɪаɫɩɪɟɞɟɥɟɧɵ ɧɨɪɦаɥɶɧɨ, ɬɨ ɟɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Гаɭɫɫɨɜɵɦ ɩɪɟɞɫɬаɜɥɟɧɢɟɦ. Сɦɵɫɥ ɧɨɪɦаɥɶɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɡаɤɥɸɱаɟɬɫɹ 

ɜ ɬɨɦ, ɱɬɨ ɧаɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɟ ɡɧаɱɟɧɢɹ ɫɥɭɱаɣɧɨɣ ɜɟɥɢɱɢɧɵ ɪаɫɩɨɥɨɠɟɧɵ 

ɜɛɥɢɡɢ ɟɝɨ ɩɢɤа. Пɨ ɦɟɪɟ ɭɞаɥɟɧɢɹ ɨɬ ɧɟɝɨ, ɜɟɪɨɹɬɧɨɫɬɶ ɡɧаɱɟɧɢɣ 

ɭɦɟɧɶɲаɟɬɫɹ ɢ ɟɫɥɢ ɡɧаɱɟɧɢɟ ɪаɫɩɨɥɨɠɟɧɨ ɜ «ɯɜɨɫɬɟ» ɪаɫɩɪɟɞɟɥɟɧɢɹ, ɬɨ ɨɧɨ 

ɨɱɟɧɶ ɦаɥɨɜɟɪɨɹɬɧɨ (Рɢɫɭɧɨɤ 1.2). 
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Рɢɫɭɧɨɤ 1.8 – Кɪɢɬɢɱɟɫɤаɹ ɨɛɥаɫɬɶ ɧɨɪɦаɥɶɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɨ 
ɨɬɧɨɲɟɧɢɸ ɤ ɤɪɢɬɟɪɢɸ Пɢɪɫɨɧа  

[Гɦɭɪаɧ В.Е., 2003] 
 

2) Оɬɫɭɬɫɬɜɭɸɬ ɜɵɛɪɨɫɵ ɢɥɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦаɥɨ ɩɨ 

ɫɪаɜɧɟɧɢɸ ɫ ɨɛɳɢɦ ɨɛɴɟɦɨɦ ɜɵɛɨɪɤɢ. Еɳɟ ɜ 1932 ɝɨɞɭ С.Н. Бɟɪɧɲɬɟɣɧ [22] 

ɪаɫɫɦɨɬɪɟɥ ɞаɧɧɭɸ ɩɪɨɛɥɟɦɭ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɢ 

ɩɪɢɲɟɥ ɤ ɜɵɜɨɞɭ ɨ ɬɨɦ, ɱɬɨ ɢɦɟɧɧɨ ɜ ɫɥɭɱаɟ ɫ r-Пɢɪɫɨɧа ɜɥɢɹɧɢɟ ɜɵɛɪɨɫɨɜ 

ɧа ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɧаɢɛɨɥɟɟ ɜɵɫɨɤɨ. Вɵɛɪɨɫɵ – 

ɷɬɨ ɜɵɞɟɥɹɸɳɢɟɫɹ ɧа ɮɨɧɟ ɞɪɭɝɢɯ ɧаɛɥɸɞɟɧɢɣ ɡɧаɱɟɧɢɹ ɜɵɛɨɪɤɢ. Наɥɢɱɢɟ 

ɜɵɛɪɨɫɨɜ ɜ ɧаɛɨɪɟ ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ ɞɟɦɨɧɫɬɪɢɪɭɟɬ ɫɭɳɟɫɬɜɭɸɳɟɟ 

ɨɬɤɥɨɧɟɧɢɟ ɩɟɪɟɦɟɧɧɵɯ ɨɬ ɧɨɪɦаɥɶɧɨɝɨ ɜɢɞа, ɱɬɨ ɧɟɝаɬɢɜɧɨ ɫɤаɡɵɜаɟɬɫɹ ɧа 

ɨɛɳɟɣ ɨɰɟɧɤɟ ɤɨɪɪɟɥɹɰɢɢ ɢ ɦɨɠɟɬ ɢɫɤаɠаɟɬ ɪɟаɥɶɧɵɟ ɡɧаɱɟɧɢɹ.  

3) Лɢɧɟɣɧɵɣ ɯаɪаɤɬɟɪ ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ. Кɪɢɬɟɪɢɣ r-Пɢɪɫɨɧа 

ɧɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬ аɧаɥɢɡ ɜɵɛɨɪɤɢ, ɜ ɤɨɬɨɪɨɣ ɧаɥɢɱɟɫɬɜɭɸɬ 

ɧɟɥɢɧɟɣɧɵɟ ɫɜɹɡɢ, ɬɨ ɟɫɬɶ, ɤɨɝɞа ɦɵ ɱɟɬɤɨ ɧɟ ɦɨɠɟɦ ɫɭɞɢɬɶ ɨ ɧаɩɪаɜɥɟɧɢɢ 

ɫɜɹɡɟɣ ɦɟɠɞɭ ɞɜɭɦɹ ɩɟɪɟɦɟɧɧɵɦɢ.  

4) Оɛɴɟɦ ɜɵɛɨɪɤɢ ɩɪɟɞɫɬаɜɥɟɧ ɛɨɥɟɟ ɱɟɦ 30 ɩɟɪɟɦɟɧɧɵɦɢ, ɩɨɬɨɦɭ ɤаɤ 

ɩɪɢ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ ɮаɤɬɨɪɨɜ ɩɪɨɜɟɪɤа ɜɵɛɨɪɤɢ ɡɧаɱɟɧɢɣ ɧа 
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ɧɨɪɦаɥɶɧɨɫɬɶ ɧɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɦɵɫɥа ɢɡ-ɡа ɧɟɩɪɢɦɟɧɢɦɨɫɬɢ ɤɪɢɬɟɪɢɹ 

Сɬɶɸɞɟɧɬа. 

Еɫɥɢ ɯɨɬɹ ɛɵ ɨɞɧɨ ɢɡ ɭɫɥɨɜɢɣ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɢɦɟɧɟɧɢɟ r-Пɢɪɫɨɧа 

ɧɟɰɟɥɟɫɨɨɛɪаɡɧɨ, ɬаɤ ɤаɤ ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬаɬ ɧɟ ɛɭɞɟɬ ɤɨɪɪɟɤɬɧɵɦ. 

Уɧɢɜɟɪɫаɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɞɥɹ ɜɵɲɟɨɩɢɫаɧɧɵɯ ɩɪɨɛɥɟɦ ɫɬаɥɨ ɩɪɢɦɟɧɟɧɢɟ 

ɦɟɬɨɞɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɤɨɬɨɪаɹ ɩɨɞɪаɡɭɦɟɜаɥа ɩɟɪɟɯɨɞ ɨɬ аɛɫɨɥɸɬɧɵɯ 

ɡɧаɱɟɧɢɹ аɧаɥɢɡɢɪɭɟɦɵɯ ɩаɪаɦɟɬɪɨɜ ɤ ɜɟɥɢɱɢɧаɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ 

ɪаɧɝɨɜ. 

 

1.5 Оɫɨɛɟɧɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɪɚɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ 
 

Рɚɧɝɨɜɚɹ ɤɨɪɪɟɥɹɰɢɹ – ɷɬɨ ɨɞɢɧ ɢɡ ɦɟɬɨɞɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа, 

ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɤɨɬɨɪɨɝɨ ɢɫɯɨɞɹɬ ɧɟ ɢɡ ɬɨɱɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ 

ɡɧаɱɟɧɢɣ ɩɪɢɡɧаɤɨɜ-ɩɟɪɟɦɟɧɧɵɯ, а ɢɡ ɪаɧɝɨɜ – ɩɨɪɹɞɤɨɜɵɯ ɧɨɦɟɪɨɜ ɟɞɢɧɢɰ 

ɷɥɟɦɟɧɬɨɜ ɜɵɛɨɪɤɢ ɜ ɭɩɨɪɹɞɨɱɟɧɧɨɦ ɪɹɞɭ. Дɥɹ ɷɬɨɝɨ ɷɥɟɦɟɧɬɵ ɫɨɜɨɤɭɩɧɨɫɬɢ 

ɪаɫɩɨɥаɝаɸɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɤɨɬɨɪɵɦ 

ɩɪɢɡɧаɤɨɦ, ɩɪɢɫɭɳɢɦ ɢɦ ɜ ɧɟɨɞɢɧаɤɨɜɨɣ ɦɟɪɟ. Раɧɠɢɪɨɜаɬɶ ɨɛа ɩɪɢɡɧаɤа 

ɧɟɨɛɯɨɞɢɦɨ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɩɨɪɹɞɤɟ: ɥɢɛɨ ɨɬ ɦɟɧɶɲɢɯ ɡɧаɱɟɧɢɣ ɩɪɢɡɧаɤа ɤ 

ɛɨɥɶɲɢɦ, ɥɢɛɨ ɧаɨɛɨɪɨɬ. Еɫɥɢ ɷɥɟɦɟɧɬ ɯаɪаɤɬɟɪɢɡɭɟɬɫɹ ɧɟ ɨɞɧɢɦ ɩɪɢɡɧаɤɨɦ, 

а ɞɜɭɦɹ, ɬɨ ɞɥɹ ɢɫɫɥɟɞɨɜаɧɢɹ ɢɯ ɜɥɢɹɧɢɹ ɞɪɭɝ ɧа ɞɪɭɝа ɤаɠɞɨɦɭ ɷɥɟɦɟɧɬɭ 

ɩɪɢɩɢɫɵɜаɟɬɫɹ ɞɜа ɩɨɪɹɞɤɨɜɵɯ ɧɨɦɟɪа ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬаɧɨɜɥɟɧɧɵɦ 

ɩɪаɜɢɥɨɦ ɫɨɪɬɢɪɨɜɤɢ. 

Иɡɧаɱаɥɶɧɨ ɬɟɨɪɢɹ ɪаɧɝɨɜ ɪаɫɫɦаɬɪɢɜаɥаɫɶ ɤаɤ ɨɬɜɟɬɜɥɟɧɢɟ ɬɟɨɪɢɢ 

ɫɥɭɱаɣɧɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɛɵɥа ɧɟ ɛɨɥɟɟ ɱɟɦ ɭɞɨɛɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ аɛɫɨɥɸɬɧɵɯ ɡɧаɱɟɧɢɣ аɧаɥɢɡɢɪɭɟɦɵɯ ɜɟɥɢɱɢɧ ɢ ɨɬɫɬɭɩɥɟɧɢɟɦ ɨɬ 

ɲɤаɥɵ аɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɨɤ, ɨɞɧаɤɨ ɩɨɡɞɧɟɟ ɫɬаɬɢɫɬɢɤа ɪаɧɝɨɜ ɩɨɥɭɱɢɥа 

ɩɪɢɡɧаɧɢɟ ɜ ɪɨɥɢ ɫаɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɪаɡɞɟɥа ɛɥаɝɨɞаɪɹ ɫɜɨɢɦ ɫɨɛɫɬɜɟɧɧɵɦ 

ɞɨɫɬɨɢɧɫɬɜаɦ. 

Иɫɩɨɥɶɡɨɜаɧɢɟ ɦɟɬɨɞɢɤɢ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ɧɟ ɬɪɟɛɭɟɬ ɧаɥɢɱɢɹ 

ɥɢɧɟɣɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ, ɨɞɧаɤɨ ɨɛɹɡаɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 
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ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ɦɨɧɨɬɨɧɧɨɫɬɢ. Мɨɧɨɬɨɧɧɨɫɬɶ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ 

ɩɟɪɟɦɟɧɧɵɦɢ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɟɟ ɟɞɢɧɫɬɜɟ ɢ ɩɨɫɬɨɹɧɫɬɜɟ, ɩɪɢɬɨɦ ɫɭɳɟɫɬɜɭɟɬ 

ɬɨɥɶɤɨ ɞɜа ɫɨɫɬɨɹɧɢɹ, ɤɨɬɨɪɵɦɢ ɬаɤаɹ ɫɜɹɡɶ ɦɨɠɟɬ ɛɵɬɶ ɨɩɢɫаɧа – ɭɜɟɥɢɱɟɧɢɟ 

ɢ ɭɦɟɧɶɲɟɧɢɟ. 

Раɧɠɢɪɨɜаɧɢɟ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɤаɤ ɩɨ ɱɟɬɤɨ ɪɟɝɭɥɢɪɭɸɳɢɦɫɹ 

ɡаɤɨɧаɦɢ, ɧаɩɪɢɦɟɪ, ɩɨ ɜɨɡɪаɫɬаɧɢɸ ɢɥɢ ɭɛɵɜаɧɢɸ, ɬаɤ ɢ ɩɨ ɩɪɢɡɧаɤаɦ, 

ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɨɰɟɧɢɬɶ ɤɨɬɨɪɵɟ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ: ɪɟɣɬɢɧɝɢ, 

ɫɭɛɴɟɤɬɢɜɧɵɟ ɨɰɟɧɤɢ, ɪɟɡɭɥɶɬаɬɵ ɨɩɪɨɫɨɜ. В ɬаɤɢɯ ɫɥɭɱаɹɯ ɫɩɟɰɢаɥɢɫɬ ɥɢɲɶ 

ɧа ɨɫɧɨɜɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɨɩɵɬа, ɢɥɢ ɩɪɨɢɡɜɨɞɹ ɫɪаɜɧɟɧɢɟ ɫ ɤаɤɢɦ-ɥɢɛɨ 

ɷɬаɥɨɧɨɦ, ɦɨɠɟɬ ɩɪɢɭɪɨɱɢɬɶ ɷɥɟɦɟɧɬаɦ ɜɵɛɨɪɤɢ ɩɨɪɹɞɤɨɜɵɟ ɧɨɦɟɪа ɩɨ 

ɤаɠɞɨɦɭ ɢɡ аɧаɥɢɡɢɪɭɟɦɵɯ ɤаɱɟɫɬɜɟɧɧɵɯ ɩɪɢɡɧаɤɨɜ.  

Раɫɱɟɬ ɫɢɥɵ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ɧɟ ɩɪɟɞɩɨɥаɝаɟɬ ɩɪɢɧɹɬɢɟ ɧɢɤаɤɢɯ 

ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨ ɯаɪаɤɬɟɪɟ ɪаɫɩɪɟɞɟɥɟɧɢɣ ɩɪɢɡɧаɤɨɜ ɜ ɝɟɧɟɪаɥɶɧɨɣ 

ɫɨɜɨɤɭɩɧɨɫɬɢ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɬɟɫɧɨɬɵ ɫɜɹɡɢ ɩɨɪɹɞɤɨɜɵɯ ɩɪɢɡɧаɤɨɜ, 

ɤɨɬɨɪɵɟ ɜ ɷɬɨɦ ɫɥɭɱаɟ ɩɪɟɞɫɬаɜɥɹɸɬ ɫɨɛɨɣ ɪаɧɝɢ ɫɪаɜɧɢɜаɟɦɵɯ ɜɟɥɢɱɢɧ. 

Сɥɟɞɭɸɳɢɦ ɲаɝɨɦ ɩɨɫɥɟ ɪаɧɠɢɪɨɜаɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜаɧɢɟ ɬɟɫɧɨɬɵ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɡɧаɱɟɧɢɹɦɢ ɧаɡɧаɱɟɧɧɵɯ ɪаɧɝɨɜ. С ɷɬɨɣ ɰɟɥɶɸ 

ɩɪɢɦɟɧɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ. 

Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɪаɧɝɨɜ, ɩɪɟɞɥɨɠɟɧɧɵɣ аɧɝɥɢɣɫɤɢɦ 

ɫɬаɬɢɫɬɢɤɨɦ Ч.Э. Сɩɢɪɦɟɧɨɦ ɜ 1904ɝ [55], ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɧɟɩаɪаɦɟɬɪɢɱɟɫɤɢɯ ɩɨɤаɡаɬɟɥɟɣ ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ, ɢɡɦɟɪɟɧɧɵɦɢ ɜ 

ɪаɧɝɨɜɨɣ ɲɤаɥɟ. Даɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɥаɞаɟɬ ɬɟɦɢ ɠɟ ɫɜɨɣɫɬɜаɦɢ, ɱɬɨ ɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ Пɢɪɫɨɧа, ɧɨ ɜ ɫɜɨɟɦ ɨɩɪɟɞɟɥɟɧɢɢ ɨɩɟɪɢɪɭɟɬ 

ɪаɧɝаɦɢ. 

Дɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪаɫɫɱɢɬаɬɶ ɡɧаɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ 

ɤɨɪɪɟɥɹɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧаɥɢɱɢɟ ɞɜɭɯ ɪɹɞɨɜ ɡɧаɱɟɧɢɣ ɜ ɪаɧɝɨɜɨɣ ɮɨɪɦɟ ɢɥɢ 

ɠɟ ɞɜɭɯ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɟɣ ɢɫɯɨɞɧɵɯ ɡɧаɱɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɨɪаɧɠɢɪɨɜаɧɵ. 

Пɪɢɦɟɧɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɩɨɞɪаɡɭɦɟɜаɟɬ 

ɫɨɛɥɸɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
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1. Сɪаɜɧɢɜаɟɦɵɟ ɩɟɪɟɦɟɧɧɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ 

ɪаɧɝɨɜɨɣ ɮɨɪɦɟ. 

2. Чɢɫɥɨ ɢɡɦɟɧɹɸɳɢɯɫɹ ɩɪɢɡɧаɤɨɜ ɜ ɫɪаɜɧɢɜаɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ X ɢ 

Y ɞɨɥɠɧɨ ɛɵɬɶ ɨɞɢɧаɤɨɜɵɦ. 

 

Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ Фɨɪɦɭɥɟ 1.1: 

 

ρ = 1 െ
6∑݀݅

2

݊3െ݊ (1.1) 

 

ɝɞɟ d – ɪаɡɧɨɫɬɶ ɦɟɠɞɭ ɪаɧɝаɦɢ ɩɨ ɞɜɭɦ ɩɟɪɟɦɟɧɧɵɦ, ɟɞ.; 

n – ɱɢɫɥɨ ɫɨɩɨɫɬаɜɥɹɟɦɵɯ ɩаɪ, ɟɞ. 

 

Пɪɢ ɫɭɳɟɫɬɜɨɜаɧɢɢ ɨɞɢɧаɤɨɜɵɯ ɪаɧɝɨɜ ɮɨɪɦɭɥа ɪаɫɱɟɬа ɤɨɷɮɮɢɰɢɟɧɬа 

ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɩɪɢɧɢɦаɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ – ɱɢɫɥɢɬɟɥɶ ɜɵɲɟɭɤаɡаɧɧɨɣ 

ɮɨɪɦɭɥɵ ɞɨɩɨɥɧɹɟɬɫɹ ɩɨɩɪаɜɤаɦɢ, ɭɱɢɬɵɜаɸɳɢɦɢ ɧаɥɢɱɢɟ ɨɞɢɧаɤɨɜɵɯ 

ɪаɧɝɨɜ (Фɨɪɦɭɥɵ 1.2, 1.3).  

 

𝐷ଵ ൌ 1 െ ௡యି௡
ଵଶ

          (1.2) 

 

𝐷ଶ ൌ 1 െ ௞యି௞
ଵଶ

           (1.3) 

 

ɝɞɟ  n – ɱɢɫɥɨ ɨɞɢɧаɤɨɜɵɯ ɪаɧɝɨɜ ɜ ɩɟɪɜɨɦ ɫɬɨɥɛɰɟ; 

k – ɱɢɫɥɨ ɨɞɢɧаɤɨɜɵɯ ɪаɧɝɨɜ ɜɨ ɜɬɨɪɨɦ ɫɬɨɥɛɰɟ. 

 

Еɫɥɢ ɢɦɟɟɬɫɹ ɞɜɟ ɝɪɭɩɩɵ ɨɞɢɧаɤɨɜɵɯ ɪаɧɝɨɜ, ɜ ɤаɤɨɦ-ɥɢɛɨ ɫɬɨɥɛɰɟ ɬɨ 

ɮɨɪɦɭɥа ɩɨɩɪаɜɤɢ ɧɟɫɤɨɥɶɤɨ ɭɫɥɨɠɧɹɟɬɫɹ (Фɨɪɦɭɥа 1.4): 

 

 𝐷ଷ ൌ ሺ௡యି௡ሻାሺ௞యି௞ሻ
ଵଶ

         (1.4) 
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 Пɪɢ ɧаɥɢɱɢɢ ɨɞɢɧаɤɨɜɵɯ ɪаɧɝɨɜ ɮɨɪɦɭɥа ɪаɫɱɟɬа ɤɨɷɮɮɢɰɢɟɧɬа 

ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɩɪɢɧɢɦаɟɬ ɜɢɞ Фɨɪɦɭɥɵ 1.5: 

 

ߩ ൌ 1 െ ଺∑ௗ೔
మା஽ଵା஽ଶା஽ଷ

௡యି௡
     (1.5) 

 

В ɬɨɦ ɫɥɭɱаɟ, ɟɫɥɢ ɜɵɛɨɪɤа ɢɦɟɟɬ ɧɨɪɦаɥɶɧɨɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ρ-Сɩɢɪɦɟɧа ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧ ɞɥɹ 

ɨɰɟɧɤɢ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ r-Пɢɪɫɨɧа ɩɨ Фɨɪɦɭɥɟ 1.6: 

 

ൌ ݎ  2 ∙ sin గ
଺

∙  (1.6)       ߩ

 

 Дɪɭɝɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɧɟ ɫɜɹɡаɧɧɵɣ ɫ 

ɩɪɟɞɩɨɫɵɥɤɨɣ ɧɨɪɦаɥɶɧɨɫɬɢ ɝɟɧɟɪаɥɶɧɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ, ɛɵɥ ɩɪɟɞɥɨɠɟɧ 

М.Д. Кɟɧɞаɥɥɨɦ ɜ 1938 ɝɨɞɭ [51]. Оɧ ɬаɤɠɟ ɩɪɢɧɢɦаɟɬ ɡɧаɱɟɧɢɹ ɨɬ -1 ɢ +1.  

Кɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа ɢɫɩɨɥɶɡɭɟɬ ɩаɪɵ ɧаɛɥɸɞɟɧɢɣ ɢ ɨɩɪɟɞɟɥɹɟɬ ɫɢɥɭ 

ɫɜɹɡɢ ɧа ɨɫɧɨɜɟ ɲаɛɥɨɧа ɫɨɝɥаɫɨɜаɧɧɨɫɬɢ ɢ ɧɟɫɨɝɥаɫɨɜаɧɧɨɫɬɢ ɦɟɠɭ ɩаɪаɦɢ. 

Пɪɢ ɫɪаɜɧɟɧɢɢ ɞɜɭɯ ɷɥɟɦɟɧɬɨɜ ɜɨɡɦɨɠɧɵ ɞɜɟ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɟ ɫɢɬɭаɰɢɢ: 

ɫɨɜɩаɞɟɧɢɟ ɢ ɢɧɜɟɪɫɢɹ. Сɢɬɭаɰɢɸ, ɩɪɢ ɤɨɬɨɪɨɣ ɢɡɦɟɧɟɧɢɟ X ɞɥɹ ɞɜɭɯ 

ɧаɛɥɸɞɟɧɢɣ ɢɦɟɟɬ ɬɨ ɠɟ ɧаɩɪаɜɥɟɧɢɟ, ɱɬɨ ɢ ɢɡɦɟɧɟɧɢɟ Y ɞɥɹ ɬɟɯ ɠɟ 

ɧаɛɥɸɞɟɧɢɣ, ɧаɡɵɜаɸɬ ɫɨɜɩаɞɟɧɢɟɦ (ɫɨɝɥаɫɨɜаɧɧаɹ ɩаɪа), а 

ɪаɡɧɨɧаɩɪаɜɥɟɧɧɨɟ ɢɡɦɟɧɟɧɢɟ ɧаɡɵɜаɸɬ ɢɧɜɟɪɫɢɟɣ (ɧɟɫɨɝɥаɫɨɜаɧɧаɹ ɩаɪа).  

Иɧɵɦɢ ɫɥɨɜаɦɢ, ɜ ɫɨɝɥаɫɨɜаɧɧɨɣ ɩаɪɟ ɨɛа ɷɥɟɦɟɧɬа ɨɞɧɨɣ ɩаɪɵ 

ɛɨɥɶɲɟ, ɪаɜɧɵ ɢɥɢ ɦɟɧɶɲɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɪɭɝɨɣ ɩаɪɵ. 

Наɩɪɨɬɢɜ, ɧɟɫɨɝɥаɫɨɜаɧɧɨɣ ɧаɡɵɜаɟɬɫɹ ɩаɪа ɧаɛɥɸɞɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɢɦɟɟɬ 

ɦɟɫɬɨ ɪаɫɯɨɠɞɟɧɢɟ ɜ ɧаɩɪаɜɥɟɧɧɨɫɬɢ ɞɜɭɯ ɩаɪ ɪаɧɝɨɜ.  

Кɨɥɢɱɟɫɬɜɨ ɧɟɫɨɝɥаɫɨɜаɧɧɵɯ ɩаɪ ɜ ɧаɛɨɪɟ ɧаɛɥɸɞɟɧɢɣ ɧаɡɵɜаɸɬ τ-

ɪаɫɫɬɨɹɧɢɟɦ Кɟɧɞаɥɥа ɢɥɢ ɪаɧɝɨɜɵɦ ɪаɫɫɬɨɹɧɢɟɦ Кɟɧɞаɥɥа. Оɧɨ 

ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɪɢɤɭ, ɤɨɬɨɪаɹ ɩɨɞɫɱɢɬɵɜаɟɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɩаɪɧɵɯ 
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ɪаɫɯɨɠɞɟɧɢɣ ɦɟɠɞɭ ɞɜɭɦɹ ɪаɧɠɢɪɨɜаɧɧɵɦɢ ɧаɛɨɪаɦɢ ɡɧаɱɟɧɢɣ ɩɪɢɡɧаɤɨɜ. 

Чɟɦ ɛɨɥɶɲɟ ɷɬɨ ɪаɫɫɬɨɹɧɢɟ, ɬɟɦ ɛɨɥɶɲɟ ɨɬɥɢɱаɸɬɫɹ ɞɜа ɩɪɢɡɧаɤа, ɢ, 

ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɬɟɦ ɦɟɧɶɲɟ ɡаɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɧɢɦɢ, ɨɞɧаɤɨ ɧа ɩɪаɤɬɢɤɟ 

ɝɨɪаɡɞɨ ɱаɳɟ ɩɪɢɦɟɧɹɸɬ ɤɨɷɮɮɢɰɢɟɧɬɵ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ߬-

a ɢ ߬-b. 

Кɨɷɮɮɢɰɢɟɧɬ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа τ-a ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

τa = 
ଶሺ∑௉ି∑୕ሻ

௡ሺ௡ିଵሻ
 = 

∑௉ି∑୕
∑௉ା∑୕

 = 1– ସ∑୕
௡ሺ௡ିଵሻ

 = 1– ସ∑௉
௡ሺ௡ିଵሻ

  (1.7) 

 
ɝɞɟ P – ɱɢɫɥɨ ɫɨɜɩаɞɟɧɢɣ 

Q – ɱɢɫɥɨ ɢɧɜɟɪɫɢɣ 

n – ɱɢɫɥɨ ɫɨɩɨɫɬаɜɥɹɟɦɵɯ ɩаɪ 

 

Кɨɷɮɮɢɰɢɟɧɬ τ-Кɟɧɞаɥɥа ɫɬɨɢɬ ɪаɫɫɦаɬɪɢɜаɬɶ ɤаɤ ɦɟɪɭ 

ɭɩɨɪɹɞɨɱɟɧɧɨɫɬɢ ɜɬɨɪɨɣ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨɫɬɢ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɜɨɣ. Заɞаɱɭ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ɦɨɠɧɨ ɩɨɤаɡаɬɶ 

ɝɪаɮɢɱɟɫɤɢ, ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɩɟɪɟɫɟɱɟɧɢɣ. Еɫɥɢ ɜ ɫɩɢɫɤɟ ɪаɧɝɨɜ ɞɥɹ ɞɜɭɯ 

ɩɪɢɡɧаɤɨɜ ɫɨɟɞɢɧɢɬɶ ɹɱɟɣɤɢ ɫ ɨɞɢɧаɤɨɜɵɦɢ ɪаɧɝаɦɢ ɫ ɩɨɦɨɳɶɸ ɥɢɧɢɣ, ɤаɤ 

ɩɨɤаɡаɧɨ ɧа Рɢɫɭɧɤɟ 1.3, ɬɨ ɧɟɤɨɬɨɪɵɟ ɥɢɧɢɢ ɛɭɞɭɬ ɩɟɪɟɫɟɤаɬɶɫɹ. 

Пɟɪɟɫɟɱɟɧɢɟ ɥɢɧɢɣ ɭɤаɡɵɜаɟɬ ɧа ɧɟɫɨɝɥаɫɨɜаɧɧɨɫɬɶ ɩаɪɵ, ɬɨɝɞа ɱɢɫɥɨ 

ɩɟɪɟɫɟɱɟɧɢɣ ɛɭɞɟɬ ɨɬɪаɠаɬɶ ɫɢɥɭ ɡаɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɪаɧɠɢɪɨɜаɧɧɵɦɢ 

ɩɪɢɡɧаɤаɦɢ. 
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Рɢɫɭɧɨɤ 1.3 – Гɪаɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬаɜɥɟɧɢɟ ɦɟɬɨɞа ɩɟɪɟɫɟɱɟɧɢɣ  

[Basilevsky A., 2008] 
 

Дɟɣɫɬɜɢɬɟɥɶɧɨ, ɟɫɥɢ ɩɟɪɟɫɟɱɟɧɢɣ ɧɟɬ, ɬɨ ɛɭɞɟɬ ɢɦɟɬɶ ɦɟɫɬɨ 

аɛɫɨɥɸɬɧаɹ ɩɨɥɨɠɢɬɟɥɶɧаɹ ɡаɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɩɪɢɡɧаɤаɦɢ X ɢ Y. Еɫɥɢ ɜɫɟ 

ɩаɪɵ ɩɨɪɨɠɞаɸɬ ɩɟɪɟɫɟɱɟɧɢɹ, ɬɨ ɪаɧɝɢ ɛɭɞɭɬ ɪаɡɧɨɧаɩɪаɜɥɟɧɧɵɦɢ, ɬ.ɟ. 

ɢɦɟɟɬ ɦɟɫɬɨ аɛɫɨɥɸɬɧаɹ ɨɬɪɢɰаɬɟɥɶɧаɹ ɡаɜɢɫɢɦɨɫɬɶ, ɢ ɜ ɷɬɨɦ ɫɥɭɱаɟ 

ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɫɟɱɟɧɢɣ ɛɭɞɟɬ ɪаɜɧɨ 0.5⋅n⋅(n−1), ɬ.ɟ. ɦаɤɫɢɦаɥɶɧɨɦɭ ɱɢɫɥɭ 

ɧɟɫɨɝɥаɫɨɜаɧɧɵɯ ɩаɪ. В ɬаɤɨɦ ɫɥɭɱаɟ ɮɨɪɦɭɥа ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ 

ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ɦɨɠɟɬ ɛɵɬɶ ɡаɩɢɫаɧа ɜ ɜɢɞɟ: 

 

τa = 1 െ 2∙𝐼
0,5∙݊ሺ݊െ1ሻ            (1.8) 

 

ɝɞɟ I — ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɫɟɱɟɧɢɣ. 
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Кɨɷɮɮɢɰɢɟɧɬ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ τ-b ɭɱɢɬɵɜаɟɬ ɬаɤ 

ɧаɡɵɜаɟɦɵɟ ɫɜɹɡаɧɧɵɟ ɪаɧɝɢ ɩɭɬɺɦ ɜɧɟɫɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɩɨɩɪаɜɤɢ. 

Сɜɹɡаɧɧɵɦɢ ɧаɡɵɜаɸɬɫɹ ɪаɧɝɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɭɬɺɦ ɭɫɪɟɞɧɟɧɢɹ ɨɞɢɧаɤɨɜɵɯ 

ɪаɧɝɨɜ. Кɨɥɢɱɟɫɬɜɨ ɧаɛɥɸɞɟɧɢɣ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɪɟɞɧɟɧɢɟ 

ɫɜɹɡаɧɧɨɝɨ ɪаɧɝа, ɧаɡɵɜаɟɬɫɹ ɞɥɢɧɨɣ ɫɜɹɡɢ. 

Фɨɪɦɭɥа 1.9 ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа τ-b ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪаɡɨɦ: 

 

τ௕ ൌ 2ሺ∑ܲെ∑Qሻ
ටሺ݊0െ݊ݔሻሺ݊0െ݊ݕሻ

           (1.9) 

 

ɝɞɟ ݊଴ ൌ 0,5 ∙ ݊ ∙ ሺ݊ െ 1ሻ – ɦаɤɫɢɦаɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɱɢɫɥɨ ɩаɪ; 

݊௫ = ∑ݐ௜௑ሺݐ௜௑ െ 1ሻ – ɩɨɩɪаɜɤа ɧа ɫɜɹɡаɧɧɵɟ ɪаɧɝɢ ɩɨ X, ɝɞɟ i – ɧɨɦɟɪ 

ɝɪɭɩɩɵ ɫɜɹɡɟɣ; 

݊௬ = ∑ݐ௝௒ሺݐ௝௒ െ 1ሻ – ɩɨɩɪаɜɤа ɧа ɫɜɹɡаɧɧɵɟ ɪаɧɝɢ ɩɨ Y, ɝɞɟ j – ɧɨɦɟɪ 

ɝɪɭɩɩɵ ɫɜɹɡɟɣ; 

 ௜௑ – ɱɢɫɥɨ ɡɧаɱɟɧɢɣ ɫɜɹɡаɧɧɵɯ ɪаɧɝɨɜ ɜ ɝɪɭɩɩɟ ɫɜɹɡɢ i ɞɥɹ X (ɞɥɢɧаݐ

ɫɜɹɡɢ); 

 ௝௒ – ɱɢɫɥɨ ɡɧаɱɟɧɢɣ ɫɜɹɡаɧɧɵɯ ɪаɧɝɨɜ ɜ ɝɪɭɩɩɟ ɫɜɹɡɢ j ɞɥɹ Y (ɞɥɢɧаݐ

ɫɜɹɡɢ). 

 

Пɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɫ ɰɟɥɶɸ ɨɩɬɢɦɢɡаɰɢɢ 

ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɧɟɮɬɢ ɢ ɝаɡа ɨɬɪаɠɟɧɨ ɜ ɪаɛɨɬаɯ 

И.Н. Пɨɧɨɦаɪɟɜɨɣ [33], Д.А Маɪɬɸɲɟɜа [29],   А.С. Яɤɨɜɥɟɜа [42], 

П.Ю. Иɥɸɲɢɧа [30], Д. Ю. Чɭɞɢɧɨɜɨɣ [31], Р.Ш. Саɥаɜаɬɨɜɨɣ [37], 

Ю.В. Рɟɞɭɰɤɨɝɨ [34], Д.В. Кɭɪɝаɧɨɜа [28] ɢ ɞɪ., ɨɞɧаɤɨ ɩɪɢɤɥаɞɧɵɟ ɡаɞаɱɢ, ɫ 

ɰɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɰɟɧɤа ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ 

ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ, ɦɟɯаɧɢɡɦɵ ɜɵɛɨɪа ɢɫɯɨɞɧɵɯ ɞаɧɧɵɯ ɞɥɹ аɧаɥɢɡа ɢ ɫаɦɢ 

ɨɛɴɟɤɬɵ ɪаɡɪаɛɨɬɤɢ ɜ ɩɭɛɥɢɤаɰɢɹɯ ɪаɡɧɵɯ аɜɬɨɪɨɜ ɡɧаɱɢɬɟɥɶɧɨ ɪаɡɥɢɱаɸɬɫɹ, 

ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɪɟɝɥаɦɟɧɬɢɪɨɜаɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɟ ɭɧɢɮɢɰɢɪɨɜаɧɧɨɝɨ 
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аɥɝɨɪɢɬɦа ɞɥɹ ɪɟɲɟɧɢɹ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡаɞаɱ. Таɤɢɦ ɨɛɪаɡɨɦ, ɞаɧɧаɹ 

ɪаɛɨɬа ɧаɩɪаɜɥɟɧа ɧа аɞаɩɬаɰɢɸ ɤɨɧɰɟɩɰɢɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɫ ɰɟɥɶɸ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɢ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ 

ɜ ɪаɦɤаɯ ɨɩɬɢɦɢɡаɰɢɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɞɥɹ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɭɱаɫɬɤа ɡаɥɟɠɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ X ɢ ɧа ɨɰɟɧɤɭ аɞɟɤɜаɬɧɨɫɬɢ 

ɩɨɥɭɱɟɧɧɨɣ ɦаɬɟɦаɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɩɪɢɧɹɬɵɦɢ ɜ ɤаɱɟɫɬɜɟ 

ɮаɤɬɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬаɬаɦɢ ɬɪаɫɫɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ.  
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2 ГЕОЛОГИЧЕСКАə ХАРАКТЕРИСТИКА ОБЪЕКТА 

ИССЛЕДОВАНИə 

Раɣɨɧ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɪаɫɩɨɥɨɠɟɧ ɜ ɸɠɧɨɣ ɱаɫɬɢ 

Тɨɪɝаɣɫɤɨɣ ɧɢɡɦɟɧɧɨɫɬɢ, ɜ ɰɟɧɬɪаɥɶɧɨɣ ɱаɫɬɢ Рɟɫɩɭɛɥɢɤɢ Каɡаɯɫɬаɧ.  

Мɟɫɬɨɪɨɠɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɱаɫɬɶɸ Юɠɧɨ-Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа, 

ɩɪɢɭɪɨɱɟɧɧɨɣ ɤ ɤɪɭɩɧɨɣ ɜɵɬɹɧɭɬɨɣ ɜ ɫɭɛɦɟɪɢɞɢаɥɶɧɨɦ ɧаɩɪаɜɥɟɧɢɢ 

ɪɢɮɬɨɨɛɪаɡɧɨɣ ɞɟɩɪɟɫɫɢɢ, ɫɮɨɪɦɢɪɨɜаɧɧɨɣ ɤ ɜɨɫɬɨɤɭ ɨɬ Каɪаɬаɭɫɤɢɯ ɝɨɪ, 

ɦɟɠɞɭ Уɥɵɬаɭɫɤɢɦ аɧɬɢɤɥɢɧɨɪɢɟɦ ɢ Нɢɠɧɟ-Сɵɪɞаɪɶɢɧɫɤɢɦ ɫɜɨɞɨɦ. 

Ваɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɪɟɞɫɬаɜɥɟɧ ɬɪɟɦɹ 

ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬаɦɢ: Жɢɥаɧɲɢɤɫɤɢɣ ɩɪɨɝɢɛ – ɧа ɫɟɜɟɪɟ, 

Аɪɵɫɤɭɦɫɤɢɣ ɩɪɨɝɢɛ – ɧа ɸɝɟ ɢ ɪаɫɩɨɥɨɠɟɧɧаɹ ɦɟɠɞɭ ɧɢɦɢ Мɵɧɛɭɥаɤɫɤаɹ 

ɫɟɞɥɨɜɢɧа. 

 

 
Рɢɫɭɧɨɤ 2.1 – Раɫɩɨɥɨɠɟɧɢɟ ɛаɫɫɟɣɧɨɜ Сɟɜɟɪɧɨɝɨ ɢ Юɠɧɨɝɨ Тɨɪɝаɹ ɧа ɤаɪɬɟ 

Каɡаɯɫɬаɧа  
[Аɛɢɪɨɜ Р.Ж., 2016]:  

1 — Аɪɵɫɤɭɦɫɤɢɣ ɩɪɨɝɢɛ, 2 — Жɢɥаɧɲɢɤɫɤɢɣ ɩɪɨɝɢɛ, 3 — Мɵɧɛɭɥаɤɫɤаɹ ɫɟɞɥɨɜɢɧа. 
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С ɫɟɜɟɪɧɨɣ ɢ ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧ ɜɩаɞɢɧа ɨɛɪаɦɥɟɧа ɜɨɡɜɵɲɟɧɧɨɫɬɹɦɢ ɫ 

ɩɨɥɨɝɢɦɢ ɫɤɥɨɧаɦɢ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɫ ɡаɩаɞа ɩɥаɬɨ ɫɩɭɫɤаɟɬɫɹ ɜ ɤɨɬɥɨɜɢɧɭ ɜ 

ɜɢɞɟ ɤɪɭɬɨɝɨ ɭɫɬɭɩа. 

Юɝɨ-ɡаɩаɞɧаɹ ɱаɫɬɶ ɧɢɡɦɟɧɧɨɫɬɢ ɩɪɟɞɫɬаɜɥɟɧа ɦаɫɫɢɜɧɵɦɢ ɩɟɫɤаɦɢ 

ɷɨɥɨɜɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɹɜɧɨ ɜɵɞɟɥɹɟɬɫɹ ɫаɦɵɣ ɛɨɥɶɲɨɣ – 

ɩɟɫɤɢ Аɪɵɫɤɭɦ. 

Раɫɫɦаɬɪɢɜаɟɦɵɣ ɪаɣɨɧ ɪаɫɩɨɥɨɠɟɧ ɜ ɫɬɟɩɧɨɣ ɡаɫɭɲɥɢɜɨɣ ɡɨɧɟ ɛɟɡ 

ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɞɨɫɬɭɩа ɤ ɜɨɞɟ, ɱɟɦ ɨɛɨɫɧɨɜаɧɨ ɨɬɫɭɬɫɬɜɢɟ ɩɨɛɥɢɡɨɫɬɢ 

ɧаɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɤɪɨɦɟ ɪаɫɩɨɥɨɠɟɧɧɨɝɨ ɜ 60 ɤɦ ɨɬ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɜаɯɬɨɜɨɝɨ ɩɨɫɟɥɤа Кɭɦɤɨɥɶ ɢ ɭɞаɥɟɧɧɨɝɨ ɧа 190 ɤɦ ɩɨɫɟɥɤа Саɬɩаɟɜɨ. 

Пɨɱɜɵ ɪаɣɨɧа ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɵ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɟɪɨ-

ɛɭɪɵɦɢ ɫɭɝɥɢɧɤаɦɢ ɢ ɩɟɫɤаɦɢ. Гɪɭɧɬɨɜɵɟ ɜɨɞɵ ɡаɥɟɝаɸɬ ɧа ɝɥɭɛɢɧɟ ɛɨɥɟɟ 100 

ɦɟɬɪɨɜ. 

2.1 Сɬɪɚɬɢɝɪɚɮɢɹ 

Гɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɪаɣɨɧа ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɨ ɞɜɭɦɹ 

ɡаɥɟɝаɸɳɢɦɢ ɧа ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɬɟɪɨɡɨɣɫɤɨɝɨ, ɧа ɨɬɞɟɥɶɧɵɯ ɛɥɨɤаɯ 

ɩаɥɟɨɡɨɣɫɤɨɝɨ, ɮɭɧɞаɦɟɧɬа ɫɬɪɭɤɬɭɪɧɵɦɢ ɷɬаɠаɦɢ: ɧɢɠɧɢɣ – ɬаɮɪɨɝɟɧɧɵɣ 

(ɪɢɮɬɨɝɟɧɧɵɣ) ɢ ɜɟɪɯɧɢɣ – ɩɥаɬɮɨɪɦɟɧɧɵɣ. 

Нɢɠɧɢɣ ɫɬɪɭɤɬɭɪɧɵɣ ɷɬаɠ ɩɪɟɞɫɬаɜɥɟɧ ɝɪаɛɟɧаɦɢ, ɫɥɨɠɟɧɧɵɦɢ 

ɩɨɪɨɞаɦɢ ɸɪɫɤɨɝɨ ɜɨɡɪаɫɬа, ɪаɡɞɟɥɟɧɧɵɦɢ ɝɨɪɫɬɨɨɛɪаɡɧɵɦɢ ɜɵɫɬɭɩаɦɢ 

ɩаɥɟɨɡɨɣɫɤɢɯ ɩɨɪɨɞ.   

Вɟɪɯɧɢɣ ɷɬаɠ ɫɥɨɠɟɧ ɬɟɪɪɢɝɟɧɧɵɦɢ ɩɨɪɨɞɵ ɸɪɫɤɨɝɨ, ɦɟɥɨɜɨɝɨ ɢ 

ɩаɥɟɨɝɟɧ-ɧɟɨɝɟɧɨɜɨɝɨ ɜɨɡɪаɫɬа, ɩɟɪɟɤɪɵɜаɸɳɢɦɢ ɧɢɠɟɡаɥɟɝаɸɳɢɟ 

ɩаɥɟɨɡɨɣɫɤɢɟ ɜɵɫɬɭɩɵ ɢ ɝɪаɛɟɧ-ɫɢɧɤɥɢɧаɥɢ ɦɟɠɞɭ ɧɢɦɢ (Рɢɫɭɧɨɤ 2.2). 
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Рɢɫɭɧɨɤ 2.2 – Гɟɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɮɢɥɶ ɜɤɪɟɫɬ ɩɪɨɫɬɢɪаɧɢɹ Юɠɧɨ-
Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа  

[Тɭɪɤɨɜ О.С., 2020] 
 

Сɬɪаɬɢɝɪаɮɢɱɟɫɤɨɟ ɪаɫɱɥɟɧɟɧɢɟ ɪаɡɪɟɡɨɜ ɩɪɨɛɭɪɟɧɧɵɯ ɫɤɜаɠɢɧ 

ɩɪɨɢɡɜɟɞɟɧɨ ɩɨ ɤɨɦɩɥɟɤɫɭ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɫɤɜаɠɢɧ (ГИС) ɫ 

ɩɪɢɜɥɟɱɟɧɢɟɦ ɥɢɬɨɥɨɝɢɱɟɫɤɨɝɨ ɨɩɢɫаɧɢɹ ɤɟɪɧа ɢ ɜ ɨɫɧɨɜɧɨɦ ɧа ɨɫɧɨɜɟ 

ɫɨɩɨɫɬаɜɥɟɧɢɹ ɫ ɪаɡɪɟɡаɦɢ ɫɤɜаɠɢɧ ɫɨɫɟɞɧɢɯ ɩɥɨɳаɞɟɣ, ɝɞɟ ɤаɪɨɬаɠɧɵɟ 

ɪаɡɪɟɡɵ ɩɪɢɜɹɡаɧɵ ɩɨ ɞаɧɧɵɦ ɮаɭɧɢɫɬɢɱɟɫɤɢɯ ɢ ɫɩɨɪɨ-ɩɵɥɶɰɟɜɵɦ аɧаɥɢɡаɦ. 

Пɨɪɨɞɵ ɮɭɧɞаɦɟɧɬа ɩɪɨɬɟɪɨɡɨɣɫɤɨɝɨ ɜɨɡɪаɫɬа ɜɫɤɪɵɬа ɫɤɜаɠɢɧаɦɢ ɧа 

ɦаɤɫɢɦаɥɶɧɭɸ ɝɥɭɛɢɧɭ 2557 ɦ ɢ ɩɪɟɞɫɬаɜɥɹɸɬ ɫɨɛɨɣ ɝɧɟɣɫɵ, ɝɥɢɧɢɫɬɵɟ 

ɫɥаɧɰɵ, ɪɟɠɟ ɝɪаɜɟɥɢɬɵ ɢ ɛɪɟɤɱɢɢ. Маɤɫɢɦаɥɶɧаɹ ɜɫɤɪɵɬаɹ ɬɨɥɳɢɧа 

ɮɭɧɞаɦɟɧɬа ɪаɜɧа 109 ɦ ɜ ɫɤɜаɠɢɧɟ 11. 

Вɵɫɬɭɩɵ ɩɥɨɬɧɵɯ ɤɪɟɩɤɢɯ ɦɟɬаɦɨɪɮɢɱɟɫɤɢɯ ɩɨɪɨɞ ɮɭɧɞаɦɟɧɬа 

ɮɢɤɫɢɪɭɸɬɫɹ ɩɨ ɤɪɨɜɥɹɦ ɝɨɪɢɡɨɧɬɨɜ ɸɪɫɤɨɣ ɢ ɦɟɥɨɜɨɣ ɫɢɫɬɟɦ ɫ ɭɛɵɜаɧɢɟɦ 

ɢɯ ɩɥɨɳаɞɢ ɜɜɟɪɯ ɩɨ ɪаɡɪɟɡɭ. 

Нɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɤɪаɬɤɨɟ ɨɩɢɫаɧɢɟ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ. 
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Мезɨзɨйɫкаɹ ɷɪаɬема (MZ) 

Мɟɡɨɡɨɣɫɤаɹ ɷɪаɬɟɦа ɜ ɩɪɟɞɟɥаɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ 

ɩɨɪɨɞɵ ɸɪɫɤɨɝɨ ɢ ɦɟɥɨɜɨɝɨ ɩɟɪɢɨɞɨɜ. 

Юɪɫкаɹ ɫиɫɬема (J) 

Юɪɫɤаɹ ɫɢɫɬɟɦа ɪаɫɱɥɟɧɹɟɬɫɹ ɧа ɬɪɢ ɨɬɞɟɥа: ɧɢɠɧɢɣ – ɜ ɫɨɫɬаɜɟ 

ɫаɡɵɦɛаɣɫɤɨɣ ɢ аɣɛаɥɢɧɫɤɨɣ ɫɜɢɬ, ɫɪɟɞɧɢɣ – ɜ ɫɨɫɬаɜɟ ɞɨɳаɧɫɤɨɣ ɢ 

ɤаɪаɝаɧɫаɣɫɤɨɣ ɫɜɢɬ ɢ ɜɟɪɯɧɢɣ – ɜ ɫɨɫɬаɜɟ ɤɭɦɤɨɥɶɫɤɨɣ ɢ аɤɲаɛɭɥаɤɫɤɨɣ ɫɜɢɬ.  

Нижɧий ɨɬдел (J1) 

Нɢɠɧɢɣ ɨɬɞɟɥ ɜ ɩɪɟɞɟɥаɯ ɩɥɨɳаɞɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ. 

Сɪедɧий ɨɬдел (J2) 

Сɪɟɞɧɢɣ ɨɬɞɟɥ ɜ ɩɪɟɞɟɥаɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɪаɡɜɢɬ ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ 

ɱаɫɬɢ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɩɥɨɳаɞɢ ɢ ɜɤɥɸɱаɟɬ ɜ ɫɜɨɣ ɫɨɫɬаɜ ɞɨɳаɧɫɤɭɸ ɢ 

ɤаɪаɝаɧɫаɣɫɤɭɸ ɫɜɢɬɵ. 

Дɨɳɚɧɫɤɚɹ ɫɜɢɬɚ (J1-2d). К ɧɟɣ ɨɬɧɨɫɢɬɫɹ ɩаɱɤа ɛаɡаɥɶɧɵɯ ɨɬɥɨɠɟɧɢɣ 

ɜ ɨɫɧɨɜаɧɢɢ ɤаɪаɝаɧɫаɣɫɤɨɣ ɫɜɢɬɵ, ɫɨɜɨɤɭɩɧаɹ ɬɨɥɳɢɧа ɤɨɬɨɪɵɯ ɫɨɫɬаɜɥɹɟɬ 

ɞɨ 70ɦ. Сɜɢɬа, ɩɪɟɞɫɬаɜɥɟɧа ɩɟɫɱаɧɢɤаɦɢ ɪаɡɧɨɡɟɪɧɢɫɬɵɦɢ (ɜ ɨɫɧɨɜɧɨɦ 

ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɦɢ), ɩɥɨɯɨ ɨɬɫɨɪɬɢɪɨɜаɧɧɵɦɢ, ɤɜаɪɰ-ɩɨɥɟɜɨɲɩаɬɨɜɵɦɢ, 

аɥɟɜɪɢɬɢɫɬɵɦɢ ɫ ɩɪɨɫɥɨɹɦɢ ɝɪаɜɟɥɢɬɨɜ ɢ ɩɟɫɱаɧɢɫɬɵɯ аɥɟɜɪɨɥɢɬɨɜ ɫ ɝɪаɜɢɟɦ. 

Пɨɪɨɞɵ-ɤɨɥɥɟɤɬɨɪɵ ɨɛɴɟɞɢɧɟɧɵ ɩɪɨɞɭɤɬɢɜɧɵɦ ɝɨɪɢɡɨɧɬɨɦ Ю-IVd. Тɨɥɳɢɧа 

ɫɜɢɬɵ ɫɨɫɬаɜɥɹɟɬ ɨɬ 9 ɦ (ɫɤɜ. 6) ɞɨ 71 ɦ (ɫɤɜ. 14). 

Ʉɚɪɚɝɚɧɫɚɣɫɤɚɹ ɫɜɢɬɚ (J2 kr) ɩɪɟɞɫɬаɜɥɟɧа ɬɟɦɧɨ-ɫɟɪɵɦɢ аɪɝɢɥɥɢɬаɦɢ, 

ɩɪɨɫɥɨɹɦɢ ɫɢɥɶɧɨ ɝɥɢɧɢɫɬɵɯ аɥɟɜɪɨɥɢɬɨɜ, ɜ ɜɟɪɯɧɟɣ ɱаɫɬɢ (ɞɨ 15 ɤɦ) 

ɩɟɪɟɯɨɞɹɳɢɦɢ ɜ ɬɨɧɤɨ ɪаɫɫɥаɧɰɨɜаɧɧɵɟ, ɨɛɨɝаɳɟɧɧɵɟ ɛɢɬɭɦɨɦ (ɝɨɪɸɱɢɟ 

ɫɥаɧɰɵ). Тɨɥɳɢɧа ɭɜɟɥɢɱɢɜаɟɬɫɹ ɫ ɭɞаɥɟɧɢɟɦ ɨɬ ɝɪаɧɢɰɵ ɜɵɤɥɢɧɢɜаɧɢɹ ɨɬ 24 

ɞɨ 222 ɦ. Сɜɢɬа ɹɜɥɹɟɬɫɹ ɮɥɸɢɞɨɭɩɨɪɨɦ ɧаɞ ɞɨɳаɧɫɤɨɣ ɫɜɢɬɨɣ. В ɪаɡɪɟɡɟ 

ɤаɪаɝаɧɫɤɨɣ ɫɜɢɬɵ ɨɬɥɨɠɟɧɢɣ ɜɵɹɜɥɟɧ ɩɪɨɞɭɤɬɢɜɧɵɣ ɝɨɪɢɡɨɧɬ – Ю-IVkr. 

Тɨɥɳɢɧа ɫɪɟɞɧɟɝɨ ɨɬɞɟɥа ɜ ɫɨɫɬаɜɟ ɨɛɨɢɯ ɫɜɢɬ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 9 ɞɨ 222 ɦ, 

ɜ ɨɫɧɨɜɧɨɦ, ɡа ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɬɨɥɳɢɧɵ ɤаɪаɝаɧɫаɣɫɤɨɣ ɫɜɢɬɵ. 
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Веɪɯɧий ɨɬдел (J3) 

Раɡɪɟɡ ɜɟɪɯɧɟɸɪɫɤɢɯ ɨɬɥɨɠɟɧɢɣ ɩɨ ɪаɡɥɨɦаɦ ɩɨɜɟɪɯɧɨɫɬɢ ɮɭɧɞаɦɟɧɬа 

ɨɛɪаɦɥɹɟɬ ɧаɢɛɨɥɟɟ ɩɨɞɧɹɬɭɸ ɱаɫɬɶ ɮɭɧɞаɦɟɧɬа ɜ ɟɝɨ ɤɪɵɥɶɟɜɵɯ ɱаɫɬɹɯ, а 

ɬаɤɠɟ ɩɨɜɫɟɦɟɫɬɧɨ ɪаɫɩɪɨɫɬɪаɧɟɧ ɧа ɩɥɨɳаɞɢ ɜɵɫɬɭɩа, ɪаɡɞɟɥɹɸɳɟɝɨ 

Цɟɧɬɪаɥɶɧɨ-Сɟɜɟɪɨ-Аɤɲаɛɭɥаɤɫɤɢɟ ɦɭɥɶɞɵ. 

Вɟɪɯɧɟɸɪɫɤɢɣ ɨɬɞɟɥ ɩɪɟɞɫɬаɜɥɟɧ ɞɜɭɦɹ ɫɜɢɬаɦɢ. 

Ʉɭɦɤɨɥɶɫɤɚɹ ɫɜɢɬɚ (J3km). В ɪаɣɨɧɟ ɨɧа ɪаɫɱɥɟɧɹɟɬɫɹ ɧа ɬɪɢ ɩɨɞɫɜɢɬɵ: 

ɧɢɠɧɸɸ, ɫɪɟɞɧɸɸ ɢ ɜɟɪɯɧɸɸ. 

ɇɢɠɧɹɹ ɩɨɞɫɜɢɬɚ (J3km1) ɪаɡɜɢɬа ɬɨɥɶɤɨ ɜ ɝɪаɛɟɧ-ɫɢɧɤɥɢɧаɥɹɯ ɢ 

ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɩɪɟɞɫɬаɜɥɟɧа ɬɟɦɧɨ-ɫɟɪɵɦɢ аɪɝɢɥɥɢɬɨɩɨɞɨɛɧɵɦɢ ɝɥɢɧаɦɢ 

ɬɨɥɳɢɧɨɣ ɨɬ 31 ɞɨ 48 ɦ. 

ɋɪɟɞɧɹɹ ɩɨɞɫɜɢɬɚ (J3km2) ɢɞɟɧɬɢɮɢɰɢɪɭɟɬɫɹ ɬɨɥɶɤɨ ɧа ɰɟɧɬɪаɥɶɧɨɦ 

ɜɵɫɬɭɩɟ ɢ ɢɦɟɟɬ ɬɨɥɳɢɧɭ ɩɨɪɹɞɤа 50-110 ɦ. В ɧɢɠɧɟɣ ɱаɫɬɢ ɩɨɞɫɜɢɬɵ, 

ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɪаɡɧɨɡɟɪɧɢɫɬɵɦɢ ɩɟɫɱаɧɢɤаɦɢ, ɩɟɪɟɯɨɞɹɳɢɦɢ ɜ 

ɝɪаɜɟɥɢɬɢɫɬɵɟ ɩɟɫɱаɧɢɤɢ ɢ ɝɪаɜɟɥɢɬɵ ɫ ɝɥɢɧɢɫɬɵɦ ɰɟɦɟɧɬɨɦ, ɜɵɞɟɥɟɧ 

ɩɪɨɞɭɤɬɢɜɧɵɣ ɝɨɪɢɡɨɧɬ Ю-III.  

Вɟɪɯɧɹɹ ɱаɫɬɶ ɩɨɞɫɜɢɬɵ, ɩɪɟɞɫɬаɜɥɟɧɧаɹ ɨɡɺɪɧɵɦɢ ɝɥɢɧаɦɢ ɬɨɥɳɢɧɨɣ 

ɨɬ 10 ɞɨ 60 ɦ, ɹɜɥɹɟɬɫɹ ɩɨɤɪɵɲɤɨɣ, а ɟɺ ɤɪɨɜɥɹ - ɪɟɩɟɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ. 

Вɟɪɯɧɹɹ ɩɨɞɫɜɢɬɚ ɤɭɦɤɨɥɶɫɤɨɣ ɫɜɢɬɵ (J3km3) ɢɦɟɟɬ ɛɨɥɟɟ ɲɢɪɨɤɨɟ 

ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ, ɢ ɜɵɤɥɢɧɢɜаɟɬɫɹ ɤ ɧаɢɛɨɥɟɟ ɩɨɞɧɹɬɵɦ ɱаɫɬɹɦ ɜɵɫɬɭɩаɦ 

ɮɭɧɞаɦɟɧɬа (ɫɤɜ. 1, 2, 4, 5, 6, 7, 9, 13, 14, 15, 16, 19). Даɧɧɨɟ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɨɟ 

ɩɨɞɪаɡɞɟɥɟɧɢɟ ɜ ɪаɦɤаɯ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɪаɣɨɧа ɩɪɟɞɫɬаɜɥɟɧɨ ɫɟɪɵɦɢ 

ɝɥɢɧаɦɢ, ɝɥɢɧɢɫɬɵɦɢ аɥɟɜɪɨɥɢɬаɦɢ ɢ ɩɨ ɛɨɥɶɲɟɣ ɱаɫɬɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɦɢ 

ɩɟɫɱаɧɢɤаɦɢ ɫ ɝɥɢɧɢɫɬɵɦ ɢɥɢ ɛаɡаɥɶɬɨɜɵɦ ɰɟɦɟɧɬɨɦ. 

Оɛɳаɹ ɜɫɤɪɵɬаɹ ɬɨɥɳɢɧа ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɫɜɢɬɵ ɜ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɨɦ 

ɩɥаɧɟ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 123 ɞɨ 244 ɦ. 

Аɤɲɚɛɭɥɚɤɫɤɚɹ ɫɜɢɬɚ (J3a) ɜ ɪаɦɤаɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ X ɢɦɟɟɬ ɛɨɥɟɟ 

ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɢ ɬаɤɠɟ ɜɵɤɥɢɧɢɜаɟɬɫɹ ɜ ɸɝɨ-ɡаɩаɞɧɨɣ ɱаɫɬɢ 

ɮɭɧɞаɦɟɧɬа. 
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Вɟɪɯɧɹɹ ɩɨɞɫɜɢɬа ɫɥɨɠɟɧа ɝɥɢɧɢɫɬɵɦɢ аɥɟɜɪɨɥɢɬаɦɢ ɢ ɝɥɢɧаɦɢ ɫ 

ɨɬɞɟɥɶɧɵɦɢ ɩɪɨɫɥɨɹɦɢ ɩɟɫɱаɧɢɤа ɢ ɢɦɟɟɬ ɬɨɥɳɢɧɭ, ɢɡɦɟɧɹɸɳɭɸɫɹ ɜ 

ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬа ɢɡɦɟɪɟɧɢɹ, ɜ ɩɪɟɞɟɥаɯ ɨɬ 30 ɞɨ 100 ɦɟɬɪɨɜ. 

Пɨɪɨɞɵ ɧɢɠɧɟɣ ɩɨɞɫɜɢɬɵ ɢɦɟɸɬ ɡɟɥɟɧɨɜаɬɨ-ɫɟɪɭɸ ɨɤɪаɫɤɭ ɢ ɜ 

ɨɫɧɨɜɧɨɦ ɩɪɟɞɫɬаɜɥɟɧɵ аɥɟɜɪɨɥɢɬаɦɢ ɫ ɩɪɨɫɥɨɹɦɢ ɦаɥɨɦɨɳɧɵɦɢ ɩɪɨɫɥɨɹɦɢ 

ɩɟɫɤа. Тɨɥɳɢɧа ɩаɱɤɢ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 20 ɞɨ 32 ɦ ɢ ɩɪɢɭɪɨɱɟɧа ɩɪɨɞɭɤɬɢɜɧɨɦɭ 

ɝɨɪɢɡɨɧɬɭ Ю-0. В ɨɫɧɨɜаɧɢɢ ɫɜɢɬɵ ɪаɡɜɢɬ ɫɥɨɣ (10-16 ɦ) ɝɥɢɧɵ, ɦɟɫɬаɦɢ 

ɫɨɞɟɪɠаɳɢɣ ɩɪɨɫɥɨɣɤɢ аɥɟɜɪɨɥɢɬа ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤа. 

В ɧɟɤɨɬɨɪɵɯ ɪаɣɨɧаɯ ɨɛɳаɹ ɜɫɤɪɵɬаɹ ɬɨɥɳɢɧа ɫɜɢɬɵ ɫɨɫɬаɜɥɹɟɬ 

ɩɨɪɹɞɤа 200 ɦ. 

Мелɨваɹ ɫиɫɬема (К) 

Оɬɥɨɠɟɧɢɹ ɦɟɥɨɜɨɣ ɫɢɫɬɟɦɵ ɜ ɪаɣɨɧɟ ɪаɛɨɬ ɩɪɟɞɫɬаɜɥɟɧɵ ɧɢɠɧɢɦ ɢ 

ɜɟɪɯɧɢɦ ɨɬɞɟɥаɦɢ. 

Нижɧий ɨɬдел (К1)  

Нɢɠɧɢɣ ɨɬɞɟɥ ɪаɫɱɥɟɧɹɟɬɫɹ ɧа ɞаɭɥɶɫɤɭɸ ɫɜɢɬɭ ɧɟɨɤɨɦа, ɬɨɥɳɭ аɩɬа-

ɧɢɠɧɟɝɨ аɥɶɛа, ɤаɪаɱɟɬаɭɫɤɭɸ ɫɜɢɬɭ аɥɶɛа, ɤɵɡɵɥɤɢɢɧɫɤɭɸ ɫɜɢɬɭ ɜɟɪɯɧɟɝɨ 

аɥɶɛ-ɫɟɧɨɦаɧа. 

Дɚɭɥɶɫɤɚɹ ɫɜɢɬɚ (Ʉ1nc) ɪаɫɱɥɟɧɹɟɬɫɹ ɧа ɞɜɟ ɩɨɞɫɜɢɬɵ: ɧɢɠɧɸɸ ɢ 

ɜɟɪɯɧɸɸ. 

ɇɢɠɧɟɞɚɭɥɶɫɤɚɹ ɩɨɞɫɜɢɬɚ (Ʉ1nc1) ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɟɞɫɬаɜɥɟɧа ɞɜɭɦɹ 

ɨɬɥɢɱɧɵɦɢ ɩɨ ɥɢɬɨɥɨɝɢɢ ɩɨɪɨɞ ɝɨɪɢɡɨɧɬаɦɢ: ɧɢɠɧɢɣ (аɪɵɫɤɭɦɫɤɢɣ) ɢ 

ɜɟɪɯɧɢɣ. 

Аɪɵɫɤɭɦɫɤɢɣ ɝɨɪɢɡɨɧɬ (Ʉ1nc1ar) ɜ ɪаɦɤаɯ ɪаɣɨɧа ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɩɪɟɞɫɬаɜɥɟɧ ɩɨɜɫɟɦɟɫɬɧɨ. Оɛɳаɹ ɬɨɥɳɢɧа ɝɨɪɢɡɨɧɬа ɜ ɩɪɟɞɟɥаɯ ɩɥɨɳаɞɢ (ɜ 

ɩɨɥɧɨɦ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɨɦ ɨɛɴɟɦɟ) ɩɨɫɬɟɩɟɧɧɨ ɢ ɪаɜɧɨɦɟɪɧɨ ɭɦɟɧɶɲаɟɬɫɹ ɜ 

ɸɝɨ-ɡаɩаɞɧɨɦ ɧаɩɪаɜɥɟɧɢɢ ɨɬ 150-180 ɦ (ɫɤɜ. 14, 200) ɞɨ 62 ɦ (ɫɤɜаɠɢɧа 30). 

Дɟɬаɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɟɣ ɭɫɬаɧɨɜɥɟɧɨ, ɱɬɨ ɫɨɤɪаɳɟɧɢɟ ɬɨɥɳɢɧɵ ɧɨɫɢɬ 

ɪɟɝɢɨɧаɥɶɧɵɣ ɯаɪаɤɬɟɪ, ɨɛɭɫɥɨɜɥɟɧɨ ɤаɤ ɩɨɫɥɨɣɧɵɦ ɫɨɤɪаɳɟɧɢɟɦ (ɜ 

ɨɫɧɨɜɧɨɦ ɧɢɠɧɟɣ ɱаɫɬɢ ɪаɡɪɟɡа), ɬаɤ ɢ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɦ ɜɵɩаɞɟɧɢɟɦ ɫɥɨɟɜ 
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ɫɧɢɡɭ ɜɜɟɪɯ. Пɨɫɥɟɞɧɟɟ ɫɜɹɡаɧɨ ɫ ɬɪаɧɫɝɪɟɫɫɢɜɧɵɦ ɨɫаɞɤɨɧаɤɨɩɥɟɧɢɟɦ ɢ 

ɪаɫɲɢɪɟɧɢɟɦ ɩɥɨɳаɞɢ ɨɫаɞɤɨɧаɤɨɩɥɟɧɢɹ ɜ аɪɵɫɤɭɦɫɤɨɟ ɜɪɟɦɹ. 

На ɛɨɥɶɲɟɣ ɱаɫɬɢ ɩɥɨɳаɞɢ аɪɵɫɤɭɦɫɤɢɣ ɝɨɪɢɡɨɧɬ ɪаɡɞɟɥɹɟɬɫɹ ɧа ɞɜɟ 

ɬɨɥɳɢ. Вɟɪɯɧɹɹ ɬɨɥɳа ɩɪɟɞɫɬаɜɥɟɧа ɤɨɪɢɱɧɟɜɵɦɢ аɥɟɜɪɢɬɢɫɬɵɦɢ ɝɥɢɧаɦɢ ɢ 

ɫɥɨɟɦ ɝɥɢɧɢɫɬɨɝɨ аɥɟɜɪɨɥɢɬа ɜ ɤɪɨɜɥɟ ɝɨɪɢɡɨɧɬа. Тɨɥɳɢɧа ɟɝɨ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɨɫɬɨɹɧɧа, ɫ ɧɟɡɧаɱɢɬɟɥɶɧɵɦ ɫɨɤɪаɳɟɧɢɟɦ ɜ ɸɝɨ-ɡаɩаɞɧɨɦ ɧаɩɪаɜɥɟɧɢɢ. 

Нɢɠɧɹɹ ɬɨɥɳа ɜ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱаɫɬɢ ɩɥɨɳаɞɢ ɩɪɟɞɫɬаɜɥɟɧа 

ɪɢɬɦɢɱɧɵɦ ɩɟɪɟɫɥаɢɜаɧɢɟɦ ɫɥɨɟɜ ɤɨɪɢɱɧɟɜɵɯ ɝɥɢɧɢɫɬɵɯ аɥɟɜɪɨɥɢɬɨɜ ɢ 

аɥɟɜɪɢɬɢɫɬɵɯ ɝɥɢɧ, ɫ ɩɪɨɫɥɨɹɦɢ ɩɟɫɱаɧɢɤɨɜ ɢ ɝɪаɜɟɥɢɬɨɜ ɤɨɪɢɱɧɟɜɨɣ ɢ ɫɟɪɨɣ 

ɨɤɪаɫɤɢ, ɨɬɥɨɠɢɜɲɢɦɢɫɹ ɜ ɩɪɢɛɪɟɠɧɨɣ ɱаɫɬɢ ɨɛɲɢɪɧɨɝɨ ɦɟɥɤɨɜɨɞɧɨɝɨ 

ɛаɫɫɟɣɧа. 

Пɟɫɱаɧɢɤɢ ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ (ɧа ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ) ɢ ɫɪɟɞɧɟ-

ɦɟɥɤɨɡɟɪɧɢɫɬɵɟ, аɥɟɜɪɢɬɢɫɬɵɟ, ɫ ɩɪɢɦɟɫɶɸ ɦɟɥɤɨɝɨ ɝɪаɜɢɹ, ɩɟɪɟɯɨɞɹɬ ɜ 

ɧɟɫɰɟɦɟɧɬɢɪɨɜаɧɧɵɟ ɩɟɫɤɢ, ɢɧɨɝɞа ɫɰɟɦɟɧɬɢɪɨɜаɧɵ ɝɥɢɧɢɫɬɨ-ɤаɪɛɨɧаɬɧɵɦ 

ɰɟɦɟɧɬɨɦ. Гɪаɜɟɥɢɬɵ ɩɟɫɱаɧɢɫɬɵɟ, аɥɟɜɪɢɬɢɫɬɵɟ, ɧа ɤаɪɛɨɧаɬɧɨɦ ɢ ɝɥɢɧɢɫɬɨ-

ɤаɪɛɨɧаɬɧɨɦ ɰɟɦɟɧɬɟ. 

Оɛɪаɡɨɜаɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɡɟɪɜɭаɪɨɜ аɪɵɫɤɭɦɫɤɨɝɨ ɝɨɪɢɡɨɧɬа ɧа 

ɜɵɞɟɥɟɧɧɨɣ ɧаɦɢ ɩɥɨɳаɞɢ ɩɪɨɢɫɯɨɞɢɥɨ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨ ɜ ɧаɩɪаɜɥɟɧɢɢ ɫ 

ɫɟɜɟɪɨ-ɜɨɫɬɨɤа ɧа ɸɝɨ-ɡаɩаɞ. 

Кɪɨɜɥɹ аɪɵɫɤɭɦɫɤɨɝɨ ɝɨɪɢɡɨɧɬа ɹɜɥɹɟɬɫɹ ɪɟɩɟɪɨɦ, а ɬаɤɠɟ ɨɩɨɪɧɵɦ ОГ-

IIar. 

Вɟɪɯɧɢɣ ɝɨɪɢɡɨɧɬ ɧɢɠɧɟɞɚɭɥɶɫɤɨɣ ɩɨɞɫɜɢɬɵ (Ʉ1nɫ12) ɩɪɟɞɫɬаɜɥɟɧ 

ɩɪɨɫɥɨɹɦɢ ɤɨɪɢɱɧɟɜɵɯ ɝɥɢɧ ɢ ɹɜɥɹɟɬɫɹ ɪɟɝɢɨɧаɥɶɧɵɦ ɮɥɸɢɞɨɭɩɨɪɨɦ ɫ 

ɬɨɥɳɢɧɨɣ ɨɬ 130 ɞɨ 160 ɦɟɬɪɨɜ. 

Вɟɪɯɧɟɞɚɭɥɶɫɤɚɹ ɩɨɞɫɜɢɬɚ (Ʉ1nc2) ɜ ɧɢɠɧɟɣ ɫɜɨɟɣ ɱаɫɬɢ ɫɥɨɠɟɧа 

ɤɨɪɢɱɧɟɜɵɦɢ ɩɟɫɤаɦɢ ɢ ɩɟɫɱаɧɢɤаɦɢ, ɜ ɬɨ ɜɪɟɦɹ ɤаɤ ɜ ɜɟɪɯɧɟɣ ɱаɫɬɢ ɪаɡɪɟɡа 

ɞɨɦɢɧɢɪɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ ɢɦɟɸɬ ɝɥɢɧɢɫɬɵɟ аɥɟɜɪɨɥɢɬɵ ɢ ɝɥɢɧɵ. 

Оɬɥɨɠɟɧɢɹ ɚɩɬ-ɧɢɠɧɟɝɨ ɚɥɶɛɚ (Ʉ1ɚ-al1) ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɥɨɠɟɧɵ 

ɫɟɪɵɦɢ ɢ ɤɨɪɢɱɧɟɜɵɦɢ ɝɥɢɧаɦɢ ɢ ɬаɤɠɟ ɫɥɭɠаɬ ɜ ɪɨɥɢ ɮɥɸɢɞɨɭɩɨɪа ɧаɞ 

ɤɨɥɥɟɤɬɨɪаɦɢ ɜɵɲɟɥɟɠаɳɟɣ ɩɨɞɫɜɢɬɵ. 
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Ʉɚɪɚɱɟɬɚɭɫɤɚɹ ɫɜɢɬɚ (Ʉ1al1-2) ɫɥɨɠɟɧа ɪаɡɧɨɡɟɪɧɢɫɬɵɦɢ ɩɟɫɤаɦɢ, ɜ 

ɧɢɠɧɟɣ ɱаɫɬɢ ɝɪаɜɟɥɢɬаɦɢ ɢ ɝаɥɟɱɧɢɤаɦɢ, ɜ ɫɪɟɞɧɟɣ ɱаɫɬɢ ɫɨ ɫɥɨɹɦɢ ɬɟɦɧɨ-

ɫɟɪɵɯ ɝɥɢɧ. 

Ʉɵɡɵɥɤɢɢɧɫɤɚɹ ɫɜɢɬɚ (Ʉ1-2al3) ɫɥɨɠɟɧа ɝɥɢɧаɦɢ ɢ ɝɥɢɧɢɫɬɵɦɢ 

аɥɟɜɪɨɥɢɬаɦɢ ɫɨ ɫɥɨɹɦɢ ɩɟɫɱаɧɢɤɨɜ ɢ ɩɟɫɤɨɜ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɫɪɟɞɧɟɣ 

ɱаɫɬɢ. Тɨɥɳɢɧа 117-271 ɦ. 

Веɪɯɧий ɨɬдел (К2) 

Вɟɪɯɧɢɣ ɨɬɞɟɥ ɩɪɟɞɫɬаɜɥɟɧ ɧɟɪаɫɱɥɟɧɟɧɧɨɣ ɬɨɥɳɟɣ ɬɭɪɨɧ-ɫɟɧɨɧа. 

Оɬɥɨɠɟɧɢɹ ɬɭɪɨɧ-ɫɟɧɨɧа (Ʉ2t-sn) ɫɥɨɠɟɧɵ ɜ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɱаɫɬɹɯ ɫɟɪɨ-

ɰɜɟɬɧɵɦɢ ɦɨɪɫɤɢɦɢ, ɜ ɫɪɟɞɧɟɣ ɱаɫɬɢ ɩɟɫɬɪɨɰɜɟɬɧɵɦɢ ɝɥɢɧаɦɢ, 

аɥɟɜɪɨɥɢɬаɦɢ, ɩɟɫɤаɦɢ ɢ ɩɟɫɱаɧɢɤаɦɢ. Тɭɪɨɧ ɬɪаɧɫɝɪɟɫɫɢɜɧɨ ɢ ɫ ɪаɡɦɵɜɨɦ 

ɡаɥɟɝаɟɬ ɧа ɤɵɡɵɥɤɢɢɧɫɤɨɣ ɫɜɢɬɟ. Тɨɥɳɢɧа ɨɬɥɨɠɟɧɢɣ 369-635 ɦ. 

Кайɧɨзɨйɫкаɹ ɷɪаɬема (MZ) 

 Каɣɧɨɡɨɣɫɤаɹ ɷɪаɬɟɦа ɜ ɩɪɟɞɟɥаɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɤɥɸɱаɟɬ ɜ ɫɟɛɹ 

ɩɨɪɨɞɵ ɩаɥɟɨɝɟɧɨɜɨɝɨ ɩɟɪɢɨɞа. 

Палеɨгеɧɨваɹ ɫиɫɬема (Р) 

Нɟɪаɫɱɥɟɧɟɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɫɢɫɬɟɦɵ ɜ ɨɫɧɨɜɧɨɣ ɱаɫɬɢ ɩɪɟɞɫɬаɜɥɟɧɵ 

ɦɨɪɫɤɢɦɢ ɡɟɥɟɧɨɜаɬɨ-ɫɟɪɵɦɢ ɝɥɢɧаɦɢ, ɜ ɧɢɠɧɟɣ ɱаɫɬɢ ɬаɤɠɟ ɦɟɪɝɟɥɹɦɢ (190-

250 ɦ) ɩаɥɟɨɰɟɧа ɢ ɷɨɰɟɧа, ɜ ɜɟɪɯɧɟɣ ɱаɫɬɢ ɤɪаɫɧɨ-ɤɨɪɢɱɧɟɜɵɦɢ ɝɥɢɧаɦɢ 

ɨɥɢɝɨɰɟɧа (ɞɨ 100 ɦ). Пɟɪɟɤɪɵɬɵ ɫɭɝɥɢɧɤаɦɢ ɢ ɫɭɩɟɫɹɦɢ ɱɟɬɜɟɪɬɢɱɧɨɣ 

ɫɢɫɬɟɦɵ (ɞɨ 20 ɦ). Тɨɥɳɢɧɵ ɢɡɦɟɧɹɸɬɫɹ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɝɥɭɛɢɧɵ ɫɪɟɡа 

ɱɟɬɜɟɪɬɢɱɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ. 

 

2.2 Тɟɤɬɨɧɢɤɚ 
 

В ɬɟɤɬɨɧɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪаɫɫɦаɬɪɢɜаɟɦɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ 

ɪаɫɩɨɥɨɠɟɧɨ ɜ ɩɪɨɝɢɛɟ Аɪɵɫɤɭɦ Юɠɧɨ-Тɨɪɝаɣɫɤɨɣ ɪаɡɥɨɦɧɨ-ɨɩɭɳɟɧɧɨɣ 

ɞɟɩɪɟɫɫɢɟɣ ɦɟɡɨɡɨɣɫɤɨɝɨ ɜɨɡɪаɫɬа ɤɨɬɥɨɜɢɧɵ (ɜɩаɞɢɧɵ), ɤɨɬɨɪаɹ 

ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɦɟɠɞɭ ɪаɫɩɨɥɨɠɟɧɧɨɣ ɧа ɡаɩаɞɟ 

Тɭɪаɧɫɤɨɣ ɢ ɝɪаɧɢɱаɳɟɣ ɫ ɧɟɣ ɧа ɫɟɜɟɪɧɨɦ ɧаɩɪаɜɥɟɧɢɢ Заɩаɞɧɨ-Сɢɛɢɪɫɤɨɣ.  
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Фɨɪɦɢɪɨɜаɧɢɟ ɜɩаɞɢɧɵ ɫ ɭɱɟɬɨɦ ɟɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɨɥɨɠɟɧɢɹ 

ɩɪɨɢɫɯɨɞɢɥɨ ɩɨɞ ɜɥɢɹɧɢɟɦ ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ Тɭɪаɧɫɤɨɣ ɢ 

Цɟɧɬɪаɥɶɧɨ-Каɡаɯɫɬаɧɫɤɨɣ ɫɬɪɭɤɬɭɪɧɵɯ ɡɨɧ. 

 Вɩаɞɢɧа ɨɝɪаɧɢɱɟɧа ɫɟɞɥɨɜɢɧɨɣ Kɨɫɬаɧаɣ ɫ ɫɟɜɟɪа, ɫɟɞɥɨɜɢɧɨɣ Kаɪаɬаɧ 

ɫ ɸɝа, Сɵɪɞаɪɶɢɧɫɤɨɣ аɧɬɢɤɥɢɧаɥɶɸ ɫ ɡаɩаɞа, Уɥɵɬаɭɫɤɢɦ аɧɬɢɤɥɢɧɨɪɢɟɦ ɫ 

ɜɨɫɬɨɤа.  

Тɟɪɪɢɬɨɪɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɡаɧɢɦаɟɬ ɩɥɨɳаɞɶ ɜɵɫɬɭɩа, ɪаɫɩɨɥɨɠɟɧɧɨɝɨ 

ɜ ɰɟɧɬɪаɥɶɧɨɣ ɱаɫɬɢ Аɤɫаɣɫɤɨɣ ɝɨɪɫɬ-аɧɬɢɤɥɢɧаɥɢ, ɪаɡɞɟɥɹɸɳɟɣ 

Аɪɵɫɤɭɦɫɤɭɸ ɢ Аɤɲаɛɭɥаɤɫɤɭɸ ɝɪаɛɟɧ-ɫɢɧɤɥɢɧаɥɢ (Рɢɫɭɧɨɤ 2.3). 

 

 

Рɢɫɭɧɨɤ 2.3 – Тɟɤɬɨɧɢɱɟɫɤаɹ ɫɯɟɦа Юɠɧɨ-Тɨɪɝаɣɫɤɨɝɨ ɛаɫɫɟɣɧа  
[Тɭɪɤɨɜ О.С., 2020] 
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В ɨɛɴɟɦɟ ɨɫаɞɨɱɧɨɝɨ ɫɥɨɹ ɜɵɹɜɥɟɧɨ ɦɧɨɠɟɫɬɜɨ ɛɪаɯɢаɧɬɢɤɥɢɧаɥɟɣ, 

ɧаɪɭɲɟɧɧɵɯ ɫɛɪɨɫаɦɢ. Оɫɨɛɟɧɧɨɫɬɶɸ ɨɫаɞɨɱɧɨɝɨ ɱɟɯɥа ɧа Заɩаɞɟ ɹɜɥɹɟɬɫɹ 

ɧаɥɢɱɢɟ ɤɪɭɩɧɨɝɨ Аɪɵɫɤɭɦɫɤɨɝɨ ɝɪаɛɟɧа ɢ Бɨɥɶɲɨɝɨ Каɪаɬаɭɫɤɨɝɨ 

ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɪаɡɥɨɦа. 

Оɫɧɨɜɧɵɦɢ ɫɤɥаɞɱаɬɨ-ɝɥɵɛɨɜɵɦɢ ɫɬɪɭɤɬɭɪаɦɢ ɩɥɨɳаɞɢ ɹɜɥɹɸɬɫɹ 

Цɟɧɬɪаɥɶɧɨɟ, Заɩаɞɧɨɟ ɢ Вɨɫɬɨɱɧɨɟ ɩɨɞɧɹɬɢɟ, ɭɫɥɨɜɧɨ ɪаɡɞɟɥɟɧɧɵɟ ɦɟɠɞɭ 

ɫɨɛɨɣ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢɦɢ ɢ ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɧаɪɭɲɟɧɢɹɦɢ. Уɤаɡаɧɧɵɟ ɜɵɲɟ 

ɫɬɪɭɤɬɭɪɧɵɟ ɷɥɟɦɟɧɬɵ ɩɪɟɞɫɬаɜɥɹɸɬ ɜɵɫɬɭɩɵ (ɝɨɪɫɬɵ), ɢɦɟɸɳɢɟ ɫɟɜɟɪɨ-

ɡаɩаɞɧɨɟ ɧаɩɪаɜɥɟɧɢɟ, ɫɨɝɥаɫɭɸɳɟɟɫɹ ɫ ɨɛɳɢɦ ɪɟɝɢɨɧаɥɶɧɵɦ ɫɬɪɭɤɬɭɪɧɵɦ 

ɩɥаɧɨɦ ɛаɫɫɟɣɧа. 

Заɩаɞɧɨɟ ɩɨɞɧɹɬɢɟ ɩɪɢɭɪɨɱɟɧɨ ɤ ɧаɢɛɨɥɟɟ ɩɨɞɧɹɬɨɣ ɱаɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ 

ɮɭɧɞаɦɟɧɬа ɢ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɛɪаɯɢаɧɬɢɤɥɢɧаɥɶ ɫɥɨɠɧɨɣ ɤɨɧɮɢɝɭɪаɰɢɢ. 

Пɨ ɡаɦɤɧɭɬɨɣ ɢɡɨɝɢɩɫɟ ɦɢɧɭɫ 1570 ɦ ɢɦɟɟɬ ɪаɡɦɟɪɵ 12,3 ɯ 10,3 ɤɦ ɢ 

аɦɩɥɢɬɭɞɭ 115 ɦ. 

В ɩɪɟɞɟɥаɯ Цɟɧɬɪаɥɶɧɨɝɨ ɩɨɞɧɹɬɢɹ ɜɵɞɟɥɹɟɬɫɹ аɧɬɢɤɥɢɧаɥɶɧаɹ 

ɫɬɪɭɤɬɭɪа, ɨɫɥɨɠɧɟɧɧаɹ ɫɭɛɦɟɪɢɞɢɨɧаɥɶɧɵɦɢ ɬɟɤɬɨɧɢɱɟɫɤɢɦɢ ɧаɪɭɲɟɧɢɹɦɢ. 

Тɟɤɬɨɧɢɱɟɫɤɢɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɫɬɪɭɤɬɭɪа ɪаɡɞɟɥɟɧа ɧа ɬɪɢ 

ɛɥɨɤа: Бɥɨɤ I ɡаɩаɞɧɵɣ ɨɩɭɳɟɧɧɵɣ; ɛɥɨɤ II ɰɟɧɬɪаɥɶɧɵɣ ɩɪɢɩɨɞɧɹɬɵɣ ɢ ɛɥɨɤ 

III ɜɨɫɬɨɱɧɵɣ ɨɩɭɳɟɧɧɵɣ. 

Бɥɨɤ I ɫɬɪɭɤɬɭɪɵ ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɩɨɥɭаɧɬɢɤɥɢɧаɥɶ ɢ ɩɨ 

ɡаɦɵɤаɸɳɟɣ ɢɡɨɝɢɩɫɟ ɦɢɧɭɫ 1710 ɦ ɢɦɟɟɬ ɪаɡɦɟɪɵ 8 ɯ 13 ɤɦ ɩɪɢ аɦɩɥɢɬɭɞɟ 

90 ɦ. Бɥɨɤ II ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ 

ɫɭɛɦɟɪɢɞɢɨɧаɥɶɧɨɝɨ ɩɪɨɫɬɢɪаɧɢɹ ɢ ɢɦɟɟɬ ɪаɡɦɟɪɵ 10 ɯ 2,5 ɤɦ, аɦɩɥɢɬɭɞɭ ɞɨ 

40 ɦ. Бɥɨɤ III ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɨɩɭɳɟɧɧɨɟ ɤɪɵɥɨ ɫɬɪɭɤɬɭɪɵ Цɟɧɬɪаɥɶɧɨɝɨ 

ɛɥɨɤа. 

В ɰɟɥɨɦ ɨɫɨɛɟɧɧɨɫɬɢ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, 

ɭɫɬаɧɨɜɥɟɧɧɵɟ ɩɨ ɞаɧɧɵɦ ɫɟɣɫɦɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ 3D ɩɨɞɬɜɟɪɠɞɟɧɵ ɢ 

ɭɬɨɱɧɟɧɵ ɪɟɡɭɥɶɬаɬаɦɢ ɛɭɪɟɧɢɹ. Гɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɩɨ ɤɪɨɜɥɟ 

ɤɨɥɥɟɤɬɨɪɨɜ ɩɪɨɞɭɤɬɢɜɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɢ ɫɬɪɭɤɬɭɪɵ ɩɨ ɨɬɪаɠаɸɳɢɦ 

ɝɨɪɢɡɨɧɬаɦ ɜ ɩɥаɧɟ ɫɨɜɩаɞаɸɬ. 



 46 

2.3 Нɟɮɬɟɝɚɡɨɧɨɫɧɨɫɬɶ 

Пɪɨɦɵɲɥɟɧɧаɹ ɧɟɮɬɟɝаɡɨɧɨɫɧɨɫɬɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɜɹɡаɧа ɫ 

ɧɢɠɧɟɧɟɨɤɨɦɫɤɢɦɢ (ɝɨɪɢɡɨɧɬɵ М-II-1, M-II-2, M-II-3, M-II-4), ɜɟɪɯɧɟɸɪɫɤɢɦɢ 

(ɝɨɪɢɡɨɧɬɵ Ю-0`, Ю-0, Ю-I, Ю-II, Ю-III-1, Ю-III-2) ɢ ɫɪɟɞɧɟɸɪɫɤɢɦɢ 

(ɝɨɪɢɡɨɧɬ Ю-IV-k, Ю-IV-d) ɨɬɥɨɠɟɧɢɹɦɢ. 

 

Рɢɫɭɧɨɤ 2.4 – Сɯɟɦаɬɢɡɢɪɨɜаɧɧɵɣ ɬɢɩɨɜɨɣ ɪаɡɪɟɡ Юɠɧɨ-Тɨɪɝаɣɫɤɨɣ 
ɜɩаɞɢɧɵ  

[Тɭɪɤɨɜ О.С., 2020] 
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Нижɧеɧеɨкɨмɫкие ɩɪɨдɭкɬивɧɵе гɨɪизɨɧɬɵ 

Гаɡɨɧɟɮɬɹɧɨɣ ɝɨɪɢɡɨɧɬ М-II-1 ɢ ɧɟɮɬɹɧɨɣ ɝɨɪɢɡɨɧɬ M-II-2 ɪаɡɜɢɬɵ ɜ 

ɩɪɟɞɟɥаɯ Цɟɧɬɪаɥɶɧɨɝɨ ɩɨɞɧɹɬɢɹ; ɧɟɮɬɹɧɨɣ ɝɨɪɢɡɨɧɬ M-II-3 ɢ ɝаɡɨɧɟɮɬɹɧɨɣ 

M-II-4 ɪаɡɜɢɬɵ ɜ ɩɪɟɞɟɥаɯ Заɩаɞɧɨɝɨ ɩɨɞɧɹɬɢɹ. 

 

Плɨɳадɶ Заɩадɧɨгɨ ɩɨдɧɹɬиɹ 

Гɨɪизɨɧɬ М-II-4. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 22 ɫɤɜаɠɢɧаɯ. В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧа ɨɞɧа 

ɝаɡɨɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɪаɫɩɨɥɨɠɟɧɧаɹ ɜ ɸɝɨ-ɡаɩаɞɧɨɣ ɱаɫɬɢ ɩɨɞɧɹɬɢɹ. Заɥɟɠɶ 

– ɩɥаɫɬɨɜɨ-ɫɜɨɞɨɜаɹ ɫɥɨɠɧɨɝɨ ɫɬɪɨɟɧɢɹ, ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧɧаɹ ɫ 

ɫɟɜɟɪа ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɤа ɡɨɧɨɣ ɮаɰɢаɥɶɧɨɝɨ ɡаɦɟɳɟɧɢɹ.  

Гɨɪизɨɧɬ М-II-3. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 23 ɫɤɜаɠɢɧаɯ. Гɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа 

ɢɦɟɟɬ ɫɥɨɠɧɭɸ, ɜɟɟɪɨɨɛɪаɡɧɭɸ ɮɨɪɦɭ, ɪаɫɲɢɪɟɧɧɭɸ ɫ ɫɟɜɟɪɨ-ɜɨɫɬɨɤа ɧа 

ɸɝɨ-ɡаɩаɞ, ɜ ɫɜɨɞɟ ɩɪɢɦɵɤаɸɳɭɸ ɤ ɜɵɫɬɭɩɭ ɮɭɧɞаɦɟɧɬа, ɜ ɸɠɧɨɣ ɱаɫɬɢ 

ɪаɡɜɢɬ ɦаɥɨаɦɩɥɢɬɭɞɧɵɟ ɫɛɪɨɫɵ F1 ɢ F2 ɸɝɨ-ɡаɩаɞɧɨɝɨ ɩɪɨɫɬɢɪаɧɢɹ, 

ɪаɡɞɟɥɹɸɳɢɣ ɝɨɪɢɡɨɧɬ ɧа ɬɪɢ ɪаɡɧɵɟ ɱаɫɬɢ. В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧɵ 

ɱɟɬɵɪɟ ɧɟɮɬɹɧɵɟ ɢ ɨɞɧа ɝаɡɨɧɟɮɬɹɧаɹ ɡаɥɟɠɢ: 

Пɟɪɜаɹ ɛɪаɯɢаɧɬɢɤɥɢɧаɥɶɧаɹ ɡаɥɟɠɶ ɪаɫɩɨɥɨɠɟɧа ɜ ɡаɩаɞɧɨɣ ɱаɫɬɢ 

ɝɨɪɢɡɨɧɬа. Вɬɨɪаɹ ɡаɥɟɠɶ ɧа ɸɝɨ-ɡаɩаɞɟ ɝɨɪɢɡɨɧɬа ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа ɫ ɜɨɫɬɨɤа ɢ ɬɟɤɬɨɧɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧа ɫɛɪɨɫɨɦ F1 ɫ ɸɝа. Тɪɟɬɶɹ ɡаɥɟɠɶ ɧа ɸɝɟ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа ɢ ɬɟɤɬɨɧɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа 

ɫɛɪɨɫаɦɢ F1 ɢ F2 ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɤа. Чɟɬɜɟɪɬаɹ ɡаɥɟɠɶ ɧа ɸɝɟ 

ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа c ɫɟɜɟɪɨ-ɡаɩаɞа ɢ 

ɬɟɤɬɨɧɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɫɛɪɨɫɨɦ F1 ɫ ɸɝа-ɡаɩаɞа. Пɹɬаɹ ɡаɥɟɠɶ ɧа ɫɟɜɟɪɨ-

ɜɨɫɬɨɤɟ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа ɫ ɫɟɜɟɪɨ-

ɡаɩаɞа. 
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Гɨɪизɨɧɬ М-II-2. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 13 ɫɤɜаɠɢɧаɯ. Пɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬ 

ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ аɧɬɢɤɥɢɧаɥɶ, ɨɫɥɨɠɧɟɧɧɭɸ ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 

ɫ ɡаɩаɞа ɢ F3 ɫ ɜɨɫɬɨɤа ɢ ɪаɡɞɟɥɟɧɧɭɸ ɧа ɞɜа ɛɥɨɤа.  

В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧа ɩɥаɫɬɨɜаɹ ɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, 

ɩɪɢɭɪɨɱɟɧɧаɹ ɤ ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɛɥɨɤɭ II, ɨɝɪаɧɢɱɟɧɧаɹ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɫ 

ɫɟɜɟɪɨ-ɜɨɫɬɨɤа ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧɧаɹ ɡɨɧɨɣ ɮаɰɢаɥɶɧɨɝɨ ɡаɦɟɳɟɧɢɹ 

ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа ɫ ɸɝа. 

Гɨɪизɨɧɬ М-II-1. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 24 ɫɤɜаɠɢɧаɯ. Гɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа 

ɩɪɟɞɫɬаɜɥɹɟɬ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɪаɡɞɟɥɟɧɧɭɸ ɪаɡɪɵɜɧɵɦɢ 

ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɧа ɬɪɢ ɛɥɨɤа.  

В ɢɧɬɟɪɜаɥɟ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧɵ ɝаɡɨɧɟɮɬɹɧаɹ ɢ ɧɟɮɬɹɧаɹ ɡаɥɟɠɢ, 

ɪаɡɞɟɥɟɧɧɵɟ ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ ɢ ɩɪɢɭɪɨɱɟɧɧɵɟ ɤ ɬɟɤɬɨɧɢɱɟɫɤɢɦ 

ɛɥɨɤаɦ I ɢ II. В ɛɥɨɤɟ I ɡаɥɟɠɶ ɩɨɥɭɫɜɨɞɨɜаɹ ɧɟɮɬɹɧаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ F1 ɫ ɜɨɫɬɨɤа ɢ ɱаɫɬɢɱɧɨ 

ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɝɥɢɧаɦɢ ɧа ɫɟɜɟɪɨ-ɡаɩаɞɟ. В ɛɥɨɤɟ II ɡаɥɟɠɶ ɫɜɨɞɨɜаɹ 

ɧɟɮɬɟɝаɡɨɜаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ 

F3, ɱаɫɬɢɱɧɨ ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɝɥɢɧаɦɢ ɧа ɫɟɜɟɪɨ-ɜɨɫɬɨɤɟ ɢ ɧа ɸɝɟ.  

Веɪɯɧеɸɪɫкие ɩɪɨдɭкɬивɧɵе гɨɪизɨɧɬɵ 

На аɧаɥɢɡɢɪɭɟɦɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɪɨɞɭɤɬɢɜɧɵɟ ɝɨɪɢɡɨɧɬɵ ɜɟɪɯɧɟɣ 

ɸɪɵ ɩɪɢɭɪɨɱɟɧɵ ɤ ɨɬɥɨɠɟɧɢɹɦ аɤɲаɛɭɥаɤɫɤɨɣ ɫɜɢɬɵ (Ю-0), 

ɜɟɪɯɧɟɤɭɦɤɨɥɶɫɤɨɣ ɩɨɞɫɜɢɬɵ (Ю-I, Ю-II) ɢ ɫɪɟɞɧɟɤɭɦɤɨɥɶɫɤɨɣ ɩɨɞɫɜɢɬɵ (Ю-

III). 

Вɟɪɯɧɟɸɪɫɤɢɟ ɩɪɨɞɭɤɬɢɜɧɵɟ ɝɨɪɢɡɨɧɬɵ ɨɬɥɢɱаɸɬɫɹ ɪɟɡɤɨɣ 

ɥɢɬɨɥɨɝɢɱɟɫɤɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ ɪаɡɪɟɡа, ɧɟɜɵɞɟɪɠаɧɧɨɫɬɶɸ ɷɮɮɟɤɬɢɜɧɵɯ 

ɬɨɥɳɢɧ. 

 

 



 49 

Плɨɳадɶ Цеɧɬɪалɶɧɨгɨ ɩɨдɧɹɬиɹ 

Гɨɪизɨɧɬ Ю-0`. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ ɛɭɪɟɧɢɹ 

ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ 14 ɫɤɜаɠɢɧаɦɢ. Гɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа ɩɪɟɞɫɬаɜɥɹɟɬ 

аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɨɝɪаɧɢɱɟɧɧɭɸ ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 

ɫ ɡаɩаɞа ɢ ɜɨɫɬɨɤа, ɪаɡɞɟɥɟɧɧɭɸ ɧа ɞɜа ɛɥɨɤа.  

В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧɵ 2 ɧɟɮɬɹɧɵɟ ɡаɥɟɠɢ, ɩɪɢɭɪɨɱɟɧɧɵɟ ɤ 

ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɛɥɨɤɭ II. Пɟɪɜаɹ ɡаɥɟɠɶ – ɧɟɮɬɹɧаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ F3 ɫ ɜɨɫɬɨɤа, ɥɢɬɨɥɨɝɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧа ɡɨɧɨɣ ɮаɰɢаɥɶɧɨɝɨ ɡаɦɟɳɟɧɢɹ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа. Вɬɨɪаɹ ɡаɥɟɠɶ – 

ɧɟɮɬɹɧаɹ ɩɥаɫɬɨɜаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ 

F1 ɫ ɫɟɜɟɪɨ-ɡаɩаɞа, ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɫ ɫɟɜɟɪɨ-ɜɨɫɬɨɤа ɡɨɧɨɣ 

ɮаɰɢаɥɶɧɨɝɨ ɡаɦɟɳɟɧɢɹ ɢ ɫ ɸɝа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа.  

Гɨɪизɨɧɬ Ю-0. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ ɛɭɪɟɧɢɹ 

ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 26 ɫɤɜаɠɢɧаɯ. Раɫɫɦаɬɪɢɜаɟɦɵɣ ɩɪɨɞɭɤɬɢɜɧɵɣ ɝɨɪɢɡɨɧɬ ɢ 

ɫɜɹɡаɧɧɵɟ ɫ ɧɢɦ ɡаɥɟɠɢ ɭɫɬаɧɨɜɥɟɧɵ ɧа ɩɥɨɳаɞɢ Цɟɧɬɪаɥɶɧɨɝɨ ɢ Заɩаɞɧɨɝɨ 

ɩɨɞɧɹɬɢɣ. Гɨɪɢɡɨɧɬ ɜ ɩɪɟɞɟɥаɯ Цɟɧɬɪаɥɶɧɨɝɨ ɩɨɞɧɹɬɢɹ ɩɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа 

ɩɪɟɞɫɬаɜɥɹɟɬ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɪаɡɞɟɥɟɧɧɭɸ ɪаɡɪɵɜɧɵɦɢ 

ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɧа ɬɪɢ ɛɥɨɤа. Гɨɪɢɡɨɧɬ ɨɬɞɟɥɺɧ ɨɬ ɨɬɥɨɠɟɧɢɣ ɦɟɥɨɜɨɣ 

ɫɢɫɬɟɦɵ ɝɥɢɧɢɫɬɨɣ ɩаɱɤɨɣ ɸɪɫɤɨɝɨ ɜɨɡɪаɫɬа, ɬɨɥɳɢɧа ɤɨɬɨɪɨɣ ɦɟɧɹɟɬɫɹ ɨɬ 25 

ɞɨ 100 ɦ. Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа ɜ ɩɪɟɞɟɥаɯ ɛɥɨɤɨɜ I ɢ III ɜɨɞɨɧаɫɵɳɟɧɵ.  

К ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɛɥɨɤɭ II ɜ ɢɧɬɟɪɜаɥɟ ɝɨɪɢɡɨɧɬа ɩɪɢɭɪɨɱɟɧɵ 2 

ɧɟɮɬɹɧɵɟ ɡаɥɟɠɢ. Заɥɟɠɶ ɩɟɪɜаɹ ɧɟɮɬɹɧаɹ аɧɬɢɤɥɢɧаɥɶɧаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ F1 ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɫ ɜɨɫɬɨɤа 

ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ F3. Заɥɟɠɶ ɜɬɨɪаɹ ɧɟɮɬɹɧаɹ ɩɥаɫɬɨɜаɹ, ɫɜɨɞɨɜаɹ, 

ɢɡɨɦɟɬɪɢɱɧаɹ.   

В ɩɪɟɞɟɥаɯ Заɩаɞɧɨɝɨ ɩɨɞɧɹɬɢɹ ɝɨɪɢɡɨɧɬ ɩɪɢɭɪɨɱɟɧ ɤ ɜɵɫɬɭɩɭ 

ɮɭɧɞаɦɟɧɬа ɢ ɢɦɟɟɬ ɫɥɨɠɧɭɸ ɮɨɪɦɭ. К ɜɵɫɬɭɩаɦ ɮɭɧɞаɦɟɧɬа ɩɪɢɦɵɤаɸɬ 

ɬɪɟɬɶɹ ɢ ɱɟɬɜɟɪɬɵɟ ɡаɥɟɠɢ ɧɟɮɬɢ. Заɥɟɠɶ ɬɪɟɬɶɹ ɧɟɮɬɹɧаɹ, ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа. Заɥɟɠɶ ɱɟɬɜɟɪɬаɹ ɫɜɨɞɨɜаɹ 

ɧɟɮɬɹɧаɹ ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа.  
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Гɨɪизɨɧɬ Ю-I. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ ɛɭɪɟɧɢɹ 

ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 25 ɫɤɜаɠɢɧаɯ. Пɪɨɞɭɤɬɢɜɧɵɣ ɝɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ 

ɤɨɥɥɟɤɬɨɪа ɩɪɟɞɫɬаɜɥɹɟɬ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɪаɡɞɟɥɟɧɧɭɸ 

ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɧа ɬɪɢ ɛɥɨɤа. Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа ɜ 

ɩɪɟɞɟɥаɯ ɛɥɨɤɨɜ I, III ɢ ɜ ɸɠɧɨɣ ɱаɫɬɢ II ɛɥɨɤа ɜɨɞɨɧɨɫɧɵɟ.  

 В ɛɥɨɤɟ II ɡаɥɟɠɶ ɧɟɮɬɹɧаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ-ɷɤɪаɧɢɪɨɜаɧɧаɹ ɪаɡɪɵɜɧɵɦɢ 

ɧаɪɭɲɟɧɢɹɦɢ F1 ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ F3 ɫ ɫɟɜɟɪɨ-ɜɨɫɬɨɤа, ɪаɡɞɟɥɟɧɧаɹ 

ɪаɡɪɵɜɧɵɦ ɧаɪɭɲɟɧɢɟɦ F2 ɧа ɞɜɟ ɡɨɧɵ: Заɥɟɠɶ 1-ɨɣ ɡɨɧɵ ɬɟɤɬɨɧɢɱɟɫɤɢ 

ɷɤɪаɧɢɪɨɜаɧа ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɫ ɜɨɫɬɨɤа ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F2. 

Заɥɟɠɶ 2-ɨɣ ɡɨɧɵ ɬɟɤɬɨɧɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɪаɡɪɵɜɧɵɦ 

ɧаɪɭɲɟɧɢɟɦ F2.  

Гɨɪизɨɧɬ Ю-II. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ ɛɭɪɟɧɢɹ 

ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 26 ɫɤɜаɠɢɧаɯ. Пɪɨɞɭɤɬɢɜɧɵɣ ɝɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ 

ɤɨɥɥɟɤɬɨɪа ɩɪɟɞɫɬаɜɥɹɟɬ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɪаɡɞɟɥɟɧɧɭɸ 

ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɧа ɬɪɢ ɛɥɨɤа. Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа ɜ 

ɩɪɟɞɟɥаɯ ɛɥɨɤɨɜ I, III ɜɨɞɨɧɨɫɧɵɟ.  

В ɢɧɬɟɪɜаɥɟ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧɵ ɨɞɧа ɧɟɮɬɹɧаɹ ɢ ɨɞɧа ɝаɡɨɜаɹ ɡаɥɟɠɢ, 

ɩɪɢɭɪɨɱɟɧɧɵɟ ɬɟɤɬɨɧɢɱɟɫɤɨɦɭ ɛɥɨɤɭ II. Пɟɪɜаɹ ɡаɥɟɠɶ – ɩɨɥɭɫɜɨɞɨɜаɹ 

ɧɟɮɬɹɧаɹ, ɬɟɤɬɨɧɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɪаɡɪɵɜɧɵɦ 

ɧаɪɭɲɟɧɢɟɦ F2. Заɥɟɠɶ ɜɬɨɪаɹ – ɝаɡɨɜаɹ, ɩɪɢɭɪɨɱɟɧɧаɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ 

ɮɭɧɞаɦɟɧɬа ɫ ɸɝа. 

Гɨɪизɨɧɬ Ю-III-1. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 20 ɫɤɜаɠɢɧаɯ. Гɨɪɢɡɨɧɬ ɩɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа 

ɩɪɟɞɫɬаɜɥɹɟɬ аɧɬɢɤɥɢɧаɥɶɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɪаɡɞɟɥɟɧɧɭɸ ɪаɡɪɵɜɧɵɦɢ 

ɧаɪɭɲɟɧɢɹɦɢ F1 ɢ F3 ɧа ɬɪɢ ɛɥɨɤа. Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа ɜ ɩɪɟɞɟɥаɯ ɛɥɨɤɨɜ 

I, III ɜɨɞɨɧɨɫɧɵɟ.  

В ɢɧɬɟɪɜаɥɟ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧа ɨɞɧа ɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɩɪɢɭɪɨɱɟɧɧаɹ ɤ 

ɸɠɧɨɣ ɱаɫɬɢ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɛɥɨɤа II. Заɥɟɠɶ ɧɟɮɬɹɧаɹ, ɷɤɪаɧɢɪɨɜаɧɧаɹ 

ɩɨɜɟɪɯɧɨɫɬɶɸ ɮɭɧɞаɦɟɧɬа ɫ ɸɝа-ɡаɩаɞа.  



 51 

Гɨɪизɨɧɬ Ю-III-2. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 11 ɫɤɜаɠɢɧаɯ. Пɨ ɤɪɨɜɥɟ ɤɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬ 

ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ аɧɬɢɤɥɢɧаɥɶ, ɪаɡɞɟɥɟɧɧɭɸ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɫɛɪɨɫɨɦ F1 ɧа 

ɞɜа ɛɥɨɤа. Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа ɜ ɩɪɟɞɟɥаɯ ɛɥɨɤа I ɜɨɞɨɧаɫɧɵɳɟɧɧɵɟ. 

Пɪɨɞɭɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɛɥɨɤ II, ɤɨɬɨɪɵɣ ɪаɡɞɟɥɟɧ ɧа ɬɪɢ ɡɨɧɵ ɪаɡɪɵɜɧɵɦɢ 

ɧаɪɭɲɟɧɢɹɦɢ F2 ɢ F3. Пɟɪɜаɹ ɡɨɧа – ɜɨɞɨɧɨɫɧаɹ, ɩɪɨɞɭɤɬɢɜɧɵɟ ɡаɥɟɠɢ 

ɩɪɢɭɪɨɱɟɧɵ ɤɨ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɡɨɧаɦ.  

В ɩɪɟɞɟɥаɯ ɜɬɨɪɨɣ ɡɨɧɵ ɪаɡɜɢɬа ɝаɡɨɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɬɟɤɬɨɧɢɱɟɫɤɢ-

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɜɨɫɬɨɤа ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F2 ɢ F3. 

В ɩɪɟɞɟɥаɯ ɬɪɟɬɶɟɣ ɡɨɧɵ ɪаɡɜɢɬа ɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɬɟɤɬɨɧɢɱɟɫɤɢ-

ɷɤɪаɧɢɪɨɜаɧɧаɹ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɜɨɫɬɨɤа ɪаɡɪɵɜɧɵɦɢ ɧаɪɭɲɟɧɢɹɦɢ F2 ɢ F4, 

ɫ ɸɝа ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧа ɜɵɫɬɭɩɨɦ ɮɭɧɞаɦɟɧɬа.  

Плɨɳадɶ Вɨɫɬɨɱɧɨгɨ ɩɨдɧɹɬиɹ 

В ɩɪɟɞɟɥаɯ Вɨɫɬɨɱɧɨɝɨ ɩɨɞɧɹɬɢɹ ɜɵɹɜɥɟɧ ɝɨɪɢɡɨɧɬ Ю-IV ɡɨɧа ɪаɡɜɢɬɢɹ, 

ɤɨɬɨɪɨɝɨ ɨɝɪаɧɢɱɟɧа ɢɡ-ɡа ɜɥɢɹɧɢɹ ɩɨɞɧɹɬɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞаɦɟɧɬа.  

Гɨɪизɨɧɬ Ю-IV-к. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 5 ɫɤɜаɠɢɧаɯ. В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧа ɨɞɧа 

ɝаɡɨɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɷɤɪаɧɢɪɨɜаɧɧаɹ ɫ ɫɟɜɟɪɨ-ɡаɩаɞа ɢ ɜɨɫɬɨɤа ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɮɭɧɞаɦɟɧɬа ɢ ɱаɫɬɢɱɧɨ ɥɢɬɨɥɨɝɢɱɟɫɤɢ ɨɝɪаɧɢɱɟɧа ɡɨɧɨɣ ɮаɰɢаɥɶɧɨɝɨ 

ɡаɦɟɳɟɧɢɹ ɫ ɫɟɜɟɪа ɢ ɸɝа.  

Гɨɪизɨɧɬ Ю-IV-d. В ɩɪɨɰɟɫɫɟ ɪаɡɜɟɞɨɱɧɨɝɨ ɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧɨɝɨ 

ɛɭɪɟɧɢɹ ɝɨɪɢɡɨɧɬ ɜɫɤɪɵɬ ɜ 3 ɫɤɜаɠɢɧаɯ. В ɩɪɟɞɟɥаɯ ɝɨɪɢɡɨɧɬа ɜɵɞɟɥɟɧа ɨɞɧа 

ɝаɡɨɧɟɮɬɹɧаɹ ɡаɥɟɠɶ, ɫɬɪаɬɢɝɪаɮɢɱɟɫɤɢ ɷɤɪаɧɢɪɨɜаɧɧаɹ ɫ ɸɝɨ-ɡаɩаɞа 

ɜɵɫɬɭɩɨɦ ɮɭɧɞаɦɟɧɬа.  
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3 АНАЛИЗ ПРОВЕДЕННЫХ МЕРОПРИəТИЙ ПО ВНЕДРЕНИɘ 

ПОЛИМЕРНОГО ЗАВОДНЕНИə 

В ɧɟɮɬɹɧɵɯ ɤɨɥɥɟɤɬɨɪаɯ ɩɨɫɥɟ ɡаɜɨɞɧɟɧɢɹ ɨɫɬаɸɬɫɹ ɡɧаɱɢɬɟɥɶɧɵɟ 

ɨɛɴɺɦɵ ɧɟɨɯɜаɱɟɧɧɨɝɨ ɜɵɬɟɫɧɟɧɢɟɦ ɭɝɥɟɜɨɞɨɪɨɞа, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɢɡɤɢɦ 

ɡɧаɱɟɧɢɹɦ ɫɭɦɦаɪɧɨɣ ɞɨɛɵɱɢ. Заɤаɱɢɜаɟɦаɹ ɜ ɩɥаɫɬ ɜɨɞа ɮɢɥɶɬɪɭɟɬɫɹ ɜ 

ɧаɩɪаɜɥɟɧɢɢ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ ɩɨ ɩɭɬɢ ɧаɢɦɟɧɶɲɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 

ɨɛɵɱɧɨ ɱɟɪɟɡ ɤаɧаɥɵ ɜɵɫɨɤɨɣ ɩɪɨɧɢɰаɟɦɨɫɬɢ, ɜɜɢɞɭ ɱɟɝɨ ɩɪɨɱɢɟ ɡɨɧɵ 

ɭɱаɫɬɤа ɨɫɬаɸɬɫɹ ɧɟɨɯɜаɱɟɧɧɵɦɢ ɩɪɨɰɟɫɫɨɦ ɡаɜɨɞɧɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɫɧɢɠɟɧɢɸ ɫɬɟɩɟɧɢ ɢɡɜɥɟɱɟɧɢɹ ɧɟɮɬɢ. 

Дɥɹ ɪɟɲɟɧɢɹ ɡаɞаɱɢ ɩɨɜɵɲɟɧɢɹ ɧɟɮɬɟɨɬɞаɱɢ ɩɥаɫɬа ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬа ɨɯɜаɬа ɧа ɪаɫɫɦаɬɪɢɜаɟɦɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɩɪɨɜɟɞɟɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɥɢɦɟɪɧɨɦɭ ɡаɜɨɞɧɟɧɢɸ ɫ ɰɟɥɶɸ ɜɵɪаɜɧɢɜаɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɞɜɢɠɧɨɫɬɢ ɧɟɮɬɢ ɢ ɡаɤаɱɢɜаɟɦɨɣ ɜɨɞɵ ɞɥɹ ɭɫɬаɧɨɜɥɟɧɢɹ 

ɪаɜɧɨɦɟɪɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɡаɤаɱɤɢ ɩɨ ɩɥɨɳаɞɢ ɝɨɪɢɡɨɧɬа. 

 

3.1 Пɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ ɡɚɜɨɞɧɟɧɢɹ 
 

Мɨɧɢɬɨɪɢɧɝ ɩаɪаɦɟɬɪɨɜ ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜɵɹɜɢɥ ɧаɢɛɨɥɟɟ 

ɩɪɨɛɥɟɦɧɵɟ ɭɱаɫɬɤɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɢ ɫɧɢɠɟɧɢɹ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɤɜаɠɢɧ. Пɪɢɱɢɧɵ ɩɪɨɛɥɟɦ ɧа ɤаɠɞɨɦ ɭɱаɫɬɤɟ ɪаɡɧɵɟ: ɷɬɨ ɢ 

ɫɧɢɠɟɧɢɟ ɷɧɟɪɝɟɬɢɤɢ ɩɥаɫɬа, ɢ ɩɨɞɬɹɝɢɜаɧɢɟ ɩɨɞɨɲɜɟɧɧɵɯ ɢ ɡаɤɨɧɬɭɪɧɵɯ 

ɜɨɞ, ɢ ɩɨɹɜɥɟɧɢɟ ɜɵɫɨɤɨɩɪɨɧɢɰаɟɦɵɯ ɤаɧаɥɨɜ ɜ ɧаɩɪаɜɥɟɧɢɹɯ ɨɬ 

ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɤ ɞɨɛɵɜаɸɳɢɦ, ɨɞɧаɤɨ ɧɢ ɪɟаɥɢɡаɰɢɹ ɜɧɭɬɪɢɤɨɧɬɭɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ, ɧɢ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɧɨ-ɢɡɨɥɹɰɢɨɧɧɵɯ ɪаɛɨɬ, ɧɢ ɬɨɱɟɱɧɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɪаɡɪɵɜа ɩɥаɫɬа ɢ ɫɨɥɹɧɨ-ɤɢɫɥɨɬɧɵɯ ɨɛɪаɛɨɬɨɤ ɧɟ ɜɨɡɵɦɟɥɢ 

ɞɨɥɝɨɫɪɨɱɧɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɷɮɮɟɤɬа ɢ ɧɟ ɫɬаɥɢ ɪɟɲɟɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ 

ɩɪɨɛɥɟɦ [24]. 

Оɛɪаɳɟɧɢɟ ɤ ɬɪɟɬɢɱɧɵɦ ɦɟɬɨɞаɦ ɭɜɟɥɢɱɟɧɢɹ ɧɟɮɬɟɨɬɞаɱɢ ɩɥаɫɬɨɜ 

ɬɪɟɛɨɜаɥɨ ɫɟɪɶɟɡɧɨɝɨ аɧаɥɢɡа ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɢ. С ɷɬɨɣ 
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ɰɟɥɶɸ ɛɵɥ ɩɪɨɜɟɞɟɧ ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɵɣ аɧаɥɢɡ ɪаɡɪаɛɨɬɤɢ ɝɨɪɢɡɨɧɬɨɜ, 

ɩɪɨɢɡɜɟɞɟɧ ɩɟɪɜɢɱɧɵɣ ɜɵɛɨɪ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɭɱаɫɬɤɨɜ, ɞɟɬаɥɶɧɨ ɢɡɭɱɟɧɵ 

ɪаɧɟɟ ɨɫɭɳɟɫɬɜɥɟɧɧɵɟ ГТМ ɢ ɩɪɨɜɟɞɟɧɵ ɫɩɟɰɢаɥɶɧɵɟ ɬɪаɫɫɟɪɧɵɟ 

ɢɫɫɥɟɞɨɜаɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɜɡаɢɦɨɫɜɹɡɢ 

ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ, ɩɪɢɭɪɨɱɟɧɧɵɦɢ ɤ ɨɩɵɬɧɨɦɭ ɭɱаɫɬɤɭ, ɢ ɞɥɹ ɜɵɹɜɥɟɧɢɹ 

ɞɨɦɢɧɢɪɭɸɳɢɯ ɧаɩɪаɜɥɟɧɢɣ ɮɢɥɶɬɪаɰɢɢ ɠɢɞɤɨɫɬɢ ɜ ɩɥаɫɬɟ [32]. 

  

3.2 Оɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɭɱɚɫɬɤɚ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɧɵɯ ɪɚɛɨɬ ɩɨ 

ɩɨɥɢɦɟɪɧɨɦɭ ɡɚɜɨɞɧɟɧɢɸ 
 

Пɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɨɩɬɢɦаɥɶɧɵɦ ɹɜɥɹɟɬɫɹ 

ɜɵɛɨɪ ɫɯɟɦɵ ɪаɡɦɟɳɟɧɢɹ ɫɤɜаɠɢɧ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɥɢɦɟɪɧɨɟ ɡаɜɨɞɧɟɧɢɟ 

ɜɵɡɨɜɟɬ ɧаɢɛɨɥɟɟ ɛɵɫɬɪɵɣ ɨɬɤɥɢɤ ɜ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧаɯ, ɩɨɬɨɦɭ ɜаɠɧɨ 

ɬаɤɠɟ ɭɱɢɬɵɜаɬɶ ɫɥɟɞɭɸɳɢɟ ɜɯɨɞɧɵɟ ɞаɧɧɵɟ: ɪаɫɩɨɥɨɠɟɧɢɟ ɫɤɜаɠɢɧ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝа, ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ, ɢɯ ɬɢɩ – ɞɨɛɵɜаɸɳаɹ ɢɥɢ 

ɧаɝɧɟɬаɬɟɥɶɧаɹ [46, 48].  

Дɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɦɟɧɢɦɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɜ ɩɥаɫɬаɯ 

ɧɟɨɛɯɨɞɢɦɨ ɛɵɥɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜаɬɶ ɰɟɥɟɜɵɟ ɩɥаɫɬɵ, ɨɛɥаɞаɸɳɢɟ ɧɢɡɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɨɯɜаɬа ɡаɜɨɞɧɟɧɢɟɦ, ɢ ɨɩɪɟɞɟɥɢɬɶ ɹɜɥɹɸɬɫɹ ɥɢ ɩаɪаɦɟɬɪɵ 

ɞаɧɧɵɯ ɩɥаɫɬɨɜ ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞа ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ. С ɷɬɨɣ ɰɟɥɶɸ ɛɵɥɢ ɩɪɨаɧаɥɢɡɢɪɨɜаɧɵ ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɪаɡɪɟɡɵ, 

ɞаɧɧɵɟ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɫɩɟɰɢаɥɶɧɨɝɨ аɧаɥɢɡа ɤɟɪɧа, 

ɥаɛɨɪаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɥаɫɬɨɜɵɯ ɠɢɞɤɨɫɬɟɣ ɢ ɢɫɬɨɪɢɹ ɷɤɫɩɥɭаɬаɰɢɢ 

ɞɥɹ ɫɤɜаɠɢɧ-ɤаɧɞɢɞаɬɨɜ [36]. 

Кɪɢɬɟɪɢɢ ɩɨɞɛɨɪа ɭɱаɫɬɤɨɜ ɞɥɹ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɢ ɭɫɥɨɜɢɹ ɢɯ 

ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ Таɛɥɢɰɟ 3.1. 
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Таɛɥɢɰа 3.1 – Кɪɢɬɟɪɢɢ ɩɨɞɛɨɪа ɭɱаɫɬɤɨɜ ɞɥɹ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ 

Кɪɢɬɟɪɢɣ Уɫɥɨɜɢɟ ɩɪɢɝɨɞɧɨɫɬɢ Иɫɬɨɱɧɢɤ ɢɧɮɨɪɦаɰɢɢ 

Лɢɬɨɥɨɝɢɹ 
Пɟɫɱаɧɢɤɢ, ɧɢɡɤɨɟ ɫɨɞɟɪɠаɧɢɟ 

ɝɥɢɧɵ 

Каɪɨɬаɠ, ɭɫɥɨɜɢɹ 
ɨɫаɞɤɨɧаɤɨɩɥɟɧɢɹ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ 

ɪаɡɪɟɡɵ 

Нɟɨɞɧɨɪɨɞɧɨɫɬɶ 
ɩɥаɫɬа 

Сɪɟɞɧɹɹ. Хɨɪɨɲаɹ 
ɜɵɞɟɪɠаɧɧɨɫɬɶ ɩɥаɫɬа ɫ 
ɩɨɞɯɨɞɹɳɢɦ ɡɧаɱɟɧɢɟɦ 

ɜɟɪɬɢɤаɥɶɧɨɣ ɩɪɨɧɢɰаɟɦɨɫɬɢ 

Каɪɨɬаɠ, ɭɫɥɨɜɢɹ 
ɨɫаɞɤɨɧаɤɨɩɥɟɧɢɹ, ɝɟɨɥɨɝɢɱɟɫɤɢɟ 

ɪаɡɪɟɡɵ 

Пɪɨɧɢɰаɟɦɨɫɬɶ Оɬ 50 ɦД ɞɨ 100Д 
Эɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɢɫɩɵɬаɧɢɹ, 

аɧаɥɢɡ ɤɟɪɧа 
Пɨɪɢɫɬɨɫɬɶ >15 % ɜ ɫɪɟɞɧɟɦ Каɪɨɬаɠ, аɧаɥɢɡ ɤɟɪɧа 
Тɟɦɩɟɪаɬɭɪа Нɢɠɟ 90°C  

Пɪɢɟɦɢɫɬɨɫɬɶ 
Вɵɫɨɤаɹ, ɧɟ ɨɛɪаɡɭɹ ɬɪɟɳɢɧ ɜ 

ɩɥаɫɬɟ 
Эɤɫɩɥɭаɬаɰɢɨɧɧɵɟ ɢɫɩɵɬаɧɢɹ 

Вɨɞɨɧɨɫɧаɹ ɡɨɧа 
Заɤаɱɤа ɞɨɥɠɧа ɛɵɬɶ ɧɟɝɥɭɛɨɤɨɣ ɜ 

ɜɨɞɨɧɨɫɧɭɸ ɡɨɧɭ, ɱɬɨɛɵ 
ɩɪɟɞɨɬɜɪаɬɢɬɶ ɪаɫɬɜɨɪɟɧɢɟ 

Раɫɩɨɥɨɠɟɧɢɟ ɫɤɜаɠɢɧɵ, ɤаɪɨɬаɠ 
ɞɥɹ ɤɨɧɬаɤɬа ɧɟɮɬɶ/ɜɨɞа 

Тɟɤɭɳаɹ 
ɧɟɮɬɟɧаɫɵɳɟɧɧɨɫɬɶ 

>20 % 

Сɩɟɰɢаɥɶɧɵɣ аɧаɥɢɡ ɤɟɪɧа ɩɨ 
ɨɩɪɟɞɟɥɟɧɢɸ ɨɫɬаɬɨɱɧɨɣ 
ɧɟɮɬɟɧаɫɵɳɟɧɧɨɫɬɢ ɢɥɢ 

ɪаɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ 
(ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɜɵɬɟɫɧɟɧɢɹ, 

ɦɨɞɟɥɢɪɨɜаɧɢɟ, ɨɛɴɟɦɧɵɣ ɦɟɬɨɞ 
ɢ ɬ.ɞ.) 

Оɛɜɨɞɧɟɧɧɨɫɬɶ 

Пɨ ɫɢɬɭаɰɢɢ: ɜɵɫɨɤаɹ 
ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɩɪɢ 

ɩɨɦɨɳɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ 
ɫɞɟɥаɬɶ ɩɪɨɟɤɬ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɜɵɝɨɞɧɵɦ. Нɨ ɧɢɡɤаɹ 
ɨɛɜɨɞɧɟɧɧɨɫɬɶ, ɜɨɡɦɨɠɧɨ, 
ɩɪɢɜɟɞɟɬ ɤ ɛɨɥɟɟ ɜɵɫɨɤɢɦ 

ɡɧаɱɟɧɢɹɦ ɨɛɴɟɦа ɨɫɬаɬɨɱɧɨɣ 
ɧɟɮɬɢ 

Аɧаɥɢɡ ɢɫɬɨɪɢɢ 
ɪаɡɪаɛɨɬɤɢ/ɞɢаɝɪаɦɦɵ ɢɫɬɨɪɢɢ 

ɪаɡɪаɛɨɬɤɢ 

Уɪɨɜɟɧɶ 
ɦɢɧɟɪаɥɢɡаɰɢɢ 

<250 ɝ/ɥ Аɧаɥɢɡ ɨɛɪаɡɰɨɜ 

 

В ɪаɦɤаɯ ɩɥаɧɢɪɨɜаɧɢɹ ɩɪɨɰɟɫɫа ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɞɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɧɵɯ ɪаɛɨɬ ɛɵɥ ɪаɫɫɦɨɬɪɟɧ ɨɛɴɟɞɢɧɟɧɧɵɣ ɫɟɤɬɨɪ ɫɤɜаɠɢɧ 

ʋ26 ɢ ʋ106, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɨɞɧɨɣ ɡаɥɟɠɢ ɝɨɪɢɡɨɧɬа М-II-3. 
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Кɨɥɥɟɤɬɨɪа ɝɨɪɢɡɨɧɬа М-II-3 ɫɥɨɠɟɧɵ ɦɟɥɤɨ-ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɦɢ 

ɩɟɫɱаɧɢɤаɦɢ ɢ аɥɟɜɪɨɥɢɬаɦɢ. Пɨɪɢɫɬɨɫɬɶ ɤɨɥɥɟɤɬɨɪɨɜ ɩɨ ɞаɧɧɵɦ аɧаɥɢɡа 

ɤɟɪɧа ɫɨɫɬаɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 16,6 %, ɩɪɨɧɢɰаɟɦɨɫɬɶ – ɜ ɫɪɟɞɧɟɦ 403 ɦД. 

Пɟɫɱаɧɢɫɬɨɫɬɶ ɤɨɥɥɟɤɬɨɪа ɫɨɫɬаɜɥɹɟɬ 0,355 ɞ.ɟɞ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɪаɫɱɥɟɧɟɧɧɨɫɬɢ 5,2. Пɥаɫɬɨɜаɹ ɬɟɦɩɟɪаɬɭɪа – 81 0С.  

Нɟɮɬɶ ɥɟɝɤаɹ ɢ ɢɦɟɟɬ ɧɢɡɤɭɸ ɜɹɡɤɨɫɬɶ ɜ ɩɥаɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ – 1 ɫП, 

ɤɨɬɨɪаɹ, ɨɞɧаɤɨ, ɩɪɟɜɵɲаɟɬ ɡɧаɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɜɨɞɵ – 0,445 ɫП, ɩɨɬɨɦɭ ɞɥɹ 

ɭɫɩɟɲɧɨɝɨ ɜɵɪаɜɧɢɜаɧɢɹ ɩɨɞɜɢɠɧɨɫɬɟɣ ɞɨɫɬаɬɨɱɧɨ ɧɟɛɨɥɶɲɨɝɨ ɩɨɜɵɲɟɧɢɹ 

ɜɹɡɤɨɫɬɢ ɡаɤаɱɢɜаɟɦɨɝɨ аɝɟɧɬа [53]. В Таɛɥɢɰɟ 3.2 ɩɪɟɞɫɬаɜɥɟɧɵ ɩɨɞɫɱɟɬɧɵɟ 

ɩаɪаɦɟɬɪɵ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа ɫɤɜаɠɢɧ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɫɨɡɞаɧɢɢ 

ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɦɨɞɟɥɢ. 

Таɛɥɢɰа 3.2 – Пɨɞɫɱɟɬɧɵɟ ɩаɪаɦɟɬɪɵ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа 

Пɥаɫɬ Уɱаɫɬɨɤ 

ɫɤɜаɠɢɧ 

Пɥɨɳаɞɶ 

ɧɟɮɬɟɧɨɫ-

ɧɨɫɬɢ, 

ɬɵɫ. ɦ2 

Сɪ. ɷɮɮ. 

ɧɟɮɬɟɧаɫɵ-

ɳɟɧɧаɹ 

ɬɨɥɳɢɧа, ɦ 

Оɛɴɟɦ 

ɧɟɮɬɟɧаɫɵ-

ɳɟɧɧɵɯ 

ɩɨɪɨɞ,  

ɬɵɫ. ɦ3 

Кɨɷɮ. 

ɩɨɪɢɫ-

ɬɨɫɬɢ, 

ɞ.ɟɞ. 

Кɨɷɮ. 

ɧɟɮɬɟɧа-

ɫɵɳɟɧɨɫ-

ɬɢ, ɞ.ɟɞ. 

Пɥɨɬɧɨ

ɫɬɶ 

ɧɟɮɬɢ, 

ɝ/ɫɦ3 

Наɱ. 

ɛаɥаɧɫɨɜɵɟ 

ɡаɩаɫɵ 

ɧɟɮɬɢ,  

ɬɵɫ. ɬ 

M-II-3 26 1350 16 21620 0.152 0.45 0.85 994 

M-II-3 106 930 13.5 12589 0.157 0.45 0.85 605 

 

Сɪɟɞɧɢɟ ɡɧаɱɟɧɢɹ ɩɪɢɟɦɢɫɬɨɫɬɢ ɩɨ ɫɤɜаɠɢɧɟ ʋ26 ɫɨɫɬаɜɥɹɸɬ 282 

ɦ3/ɫɭɬ, ɩɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɟ ʋ106 – 118 ɦ3/ɫɭɬ. В ɤаɱɟɫɬɜɟ 

ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɫɤɜаɠɢɧ, ɪɟаɝɢɪɭɸɳɢɯ ɧа ɡаɤаɱɤɭ ɩɨɥɢɦɟɪɨɜ ɞɥɹ ɭɱаɫɬɤа 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26 ɨɩɪɟɞɟɥɟɧ ɩɟɪɜɵɣ ɪɹɞ ɫɤɜаɠɢɧ 49, 62, 71, 93, 107, 

209; ɞɥɹ ɭɱаɫɬɤа ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 106 ɨɩɪɟɞɟɥɟɧ ɩɟɪɜɵɣ ɪɹɞ ɫɤɜаɠɢɧ 

49, 62, 71, 93, 96. Сɪɟɞɧɹɹ ɨɛɜɨɞɧɟɧɧɨɫɬɶ ɪɟаɝɢɪɭɸɳɢɯ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ 

ɫɨɫɬаɜɥɹɟɬ 78%. Раɫɫɬɨɹɧɢɹ ɨɬ ɪɟаɝɢɪɭɸɳɢɯ ɫɤɜаɠɢɧ ɞɨ ɧаɝɧɟɬаɬɟɥɶɧɵɯ 

ɫɤɜаɠɢɧ 26 ɢ 106 ɩɪɟɞɫɬаɜɥɟɧɵ ɜ Таɛɥɢɰɟ 3.3. 
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Таɛɥɢɰа 3.3 – Раɫɫɬɨɹɧɢɹ ɨɬ ɪɟаɝɢɪɭɸɳɢɯ ɞɨɛɵɜаɸɳɢɯ ɞɨ ɧаɝɧɟɬаɬɟɥɶɧɵɯ 

ɫɤɜаɠɢɧ 26,106 

Уɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26 

Нɨɦɟɪа ɪɟаɝɢɪɭɸɳɢɯ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ 49 62 71 93 107 209 

Раɫɫɬɨɹɧɢɟ ɞɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ, ɦ 742 1291 632 885 790 910 

Уɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 106 

Нɨɦɟɪа ɪɟаɝɢɪɭɸɳɢɯ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ 49 62 71 93 96  

Раɫɫɬɨɹɧɢɟ ɞɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ, ɦ 1030 930 700 642 1005 

 

3.3 Иɫɫɥɟɞɨɜɚɧɢɟ ɩɥɚɫɬɚ ɢɧɞɢɤɚɬɨɪɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɭɱɚɫɬɤɚɯ 

ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢɧ 26 ɢ 106 
 

Пɨ ɝɨɪɢɡɨɧɬɭ М-II-3 ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞаɧɧɵɯ ɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɢ ɫɤɜаɠɢɧ ɢ 

ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ ɮɪɨɧɬа ɪаɫɩɪɨɫɬɪаɧɟɧɢɹ 

ɡаɤаɱɢɜаɟɦɨɣ ɠɢɞɤɨɫɬɢ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɬɪаɫɫɟɪɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɧа ɞɜɭɯ 

ɭɱаɫɬɤаɯ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ (ɫɤɜ. 26, 106). С ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɪаɡɪаɛɨɬɤɢ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ ɤаɱɟɫɬɜɟ ɢɧɞɢɤаɬɨɪɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜаɧɵ ɞɜа ɯɢɦɢɱɟɫɤɢɯ 

ɜɨɞɨɪаɫɬɜɨɪɢɦɵɯ ɪɟаɝɟɧɬа: ɮɥɭɨɪɟɫɰɟɢɧ ɧаɬɪɢɹ ɢ ɝɟɤɫаɰɢаɧɨɮɟɪɪаɬ. Рɢɫɭɧɨɤ 

3.1 ɢɥɥɸɫɬɪɢɪɭɟɬ ɫɜɨɞɧɭɸ ɫɯɟɦɭ ɨɫɧɨɜɧɵɯ ɬɪаɫɫ ɢɧɞɢɤаɬɨɪɨɜ ɮɥɭɨɪɟɫɰɟɢɧа 

ɧаɬɪɢɹ ɢ ɝɟɤɫаɰɢаɧɨɮɟɪɪаɬа. 
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Рɢɫɭɧɨɤ 3.1 Сɜɨɞɧаɹ ɫɯɟɦа ɨɫɧɨɜɧɵɯ ɬɪаɫɫ ɢɧɞɢɤаɬɨɪɨɜ ɮɥɭɨɪɟɫɰɟɢɧа 
ɧаɬɪɢɹ ɢ ɝɟɤɫаɰɢаɧɨɮɟɪɪаɬа (ɪаɣɨɧ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ 26, 106), 

ɝɨɪɢɡɨɧɬ М-II-3  
[Нɟɫɬɟɪɤɢɧ А.А., 2014] 

 

Дɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɜɵɪаɡɢɬɶ ɫɬɟɩɟɧɶ ɫɜɹɡɢ ɦɟɠɞɭ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ɛɵɥɢ ɨɫɭɳɟɫɬɜɥɟɧɵ ɪаɫɱɟɬɵ ɫ 

ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɩаɪаɦɟɬɪɨɜ: ɩɪɨɧɢɰаɟɦɨɫɬɶ ɩɪɨɦɵɬɵɯ 

ɤаɧаɥɨɜ, ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɬɪаɫɫɟɪа ɩɨ ɜɵɫɨɤɨɩɪɨɜɨɞɹɳɢɦ ɤаɧаɥаɦ, 

ɪаɫɩɪɟɞɟɥɟɧɢɟ ɫɤɜаɠɢɧ ɩɨ ɦаɫɫɟ ɢ ɨɛɴɺɦɭ ɜɵɧɟɫɟɧɧɨɝɨ ɬɪаɫɫɟɪа, ɫɭɦɦаɪɧɵɣ 

ɨɛɴɺɦ ɤаɧаɥɨɜ, ɫɨɟɞɢɧɹɸɳɢɯ ɫɤɜаɠɢɧɵ. Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɢɧɞɢɤаɬɨɪɧɵɯ 

ɢɫɫɥɟɞɨɜаɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ Таɛɥɢɰаɯ 3.4 ɢ 3.5 ɞɥɹ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ʋ 

26 ɢ ʋ 106 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Таɛɥɢɰа 3.4 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɢɧɞɢɤаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ (ɫɤɜаɠɢɧа 

ʋ26) 

ʋʋ ɫɤɜ. Раɫɫɬɨɹɧɢɟ ɞɨ 

ɫɤɜаɠɢɧɵ, ɦ 

Сɤɨɪɨɫɬɶ 

ɩɪɨɯɨɠɞɟɧɢɹ 

ɬɪаɫɫɟɪа, ɦ/ɫɭɬ 

Пɪɨɧɢɰаɟɦɨɫɬɶ 

ɤаɧаɥа, ɦɤɦ2 

Оɛɴɟɦ 

ɤаɧаɥа, ɦ3 

Сɭɦɦаɪɧаɹ ɬɨɥɳɢɧа 

ɬɪɟɳɢɧ ɤаɧаɥɨɜ, ɦɦ 

49 742 742.00 362.56 492.00 23.68 

53 2679 824.31 2008.23 1599.00 21.32 

62 1291 2369.36 2031.84 478.33 13.23 

70 2228 3762.84 4386.41 314.33 5.23 

71 632 90.29 18.71 3444.00 178.67 

93 885 625.91 302.25 724.33 27.28 

96 1924 1489.55 1574.98 635.50 10.49 

98 3669 12579.43 21497.85 143.50 1.19 

105 2324 4290.46 5289.42 266.50 4.25 

107 790 126.89 66.01 3073.69 127.57 

 

Таɛɥɢɰа 3.5 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɢɧɞɢɤаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ (ɫɤɜаɠɢɧа 

ʋ106) 

ʋʋ 

ɫɤɜ. 

Раɫɫɬɨɹɧɢɟ ɞɨ 

ɫɤɜаɠɢɧɵ, ɦ 

Сɤɨɪɨɫɬɶ 

ɩɪɨɯɨɠɞɟɧɢɹ 

ɬɪаɫɫɟɪа, ɦ/ɫɭɬ 

Пɪɨɧɢɰаɟɦɨɫɬɶ 

ɤаɧаɥа, ɦɤɦ2 

Оɛɴɟɦ 

ɤаɧаɥа, 

ɦ3 

Сɭɦɦаɪɧаɹ ɬɨɥɳɢɧа 

ɬɪɟɳɢɧ ɤаɧаɥɨɜ, ɦɦ 

49 1042 428 121 63 4.6 

62 941 1077 213 127 11.7 

70 1767 1648 701 17 1.1 

71 700 438 94 37 4.2 

91 5376 3270 5774 16 0.36 

93 638 608 105 30 3.7 

94 3418 2477 1636 0.1 0 

96 1002 609 167 26 1.9 

98 3145 3115 2360 5 0.2 

101 3098 1473 1219 39 1.2 

103 4007 4438 4083 10 0.2 

125 4600 3271 5149 12 0.3 

209 1510 1149 537 33 2.2 

215 4641 3321 7049 3 0.1 
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Пɨ ɪɟɡɭɥɶɬаɬаɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪаɫɱɟɬɨɜ ɛɵɥɢ ɫɨɫɬаɜɥɟɧɵ ɪɨɡɵ-

ɞɢаɝɪаɦɦɵ, ɩɨɤаɡɵɜаɸɳɢɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ 

ɫɤɨɪɨɫɬɟɣ ɢ ɩɪɨɧɢɰаɟɦɨɫɬɢ (Рɢɫɭɧɤɢ 3.2. – 3.3., 3.5 – 3.6). На Рɢɫɭɧɤаɯ 3.4 ɢ 

3.7. ɩɨɤаɡаɧɵ ɫɯɟɦɵ ɪаɫɩɨɥɨɠɟɧɢɹ ɫɤɜаɠɢɧ ɫ ɧаɧɟɫɺɧɧɵɦɢ ɫɭɦɦаɪɧɵɦɢ 

ɬɨɥɳɢɧаɦɢ ɤаɧаɥɨɜ. 

 

 

Рɢɫɭɧɨɤ 3.2 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ 
ɫɤɨɪɨɫɬɟɣ, ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
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Рɢɫɭɧɨɤ 3.3 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ 
ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 

 

Рɢɫɭɧɨɤ 3.4 – Сɯɟɦа ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦаɪɧɵɯ ɬɨɥɳɢɧ ɤаɧаɥɨɜ, ɭɱаɫɬɨɤ 
ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
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Рɢɫɭɧɨɤ 3.5 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ 
ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 

 

Рɢɫɭɧɨɤ 9.6 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɯ ɩɨ ɨɛɴɟɦɭ 
ɩɪɨɧɢɰаɟɦɨɫɬɟɣ, ɭɱаɫɬɨɤ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 106  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
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Рɢɫɭɧɨɤ 3.7 – Сɯɟɦа ɪаɫɩɪɟɞɟɥɟɧɢɹ ɫɭɦɦаɪɧɵɯ ɬɨɥɳɢɧ ɤаɧаɥɨɜ, ɭɱаɫɬɨɤ 
ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 106  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
 

Сɨɩɨɫɬаɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɨ ɝɨɪɢɡɨɧɬɭ М-II-3, 

ɨɬɦɟɱаɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɞɢаɩаɡɨɧа ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɬɪаɫɫɟɪɨɜ ɜ ɨɞɢɧаɤɨɜɵɯ 

ɩɪɟɞɟɥаɯ, ɬаɤɠɟ ɜɵɹɜɥɟɧɨ ɫɧɢɠɟɧɢɟ ɫɪɟɞɧɟɣ ɩɪɨɧɢɰаɟɦɨɫɬɢ ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ 

ɦɨɳɧɨɫɬɢ ɩɨ ɪаɫɫɦаɬɪɢɜаɟɦɵɦ ɭɱаɫɬɤаɦ ɜ ɸɝɨ-ɜɨɫɬɨɱɧɨɦ ɧаɩɪаɜɥɟɧɢɢ. 

Оɛɨɛɳаɹ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɩɪɨɜɟɞɟɧɧɵɟ ɬɪаɫɫɟɪɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɭ М-II-3 ɩɨɞɬɜɟɪɠɞаɸɬ 

ɮаɤɬ ɧаɥɢɱɢɹ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ: 1) ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ 

ʋ 26 ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ʋʋ 53, 62, 70, 71, 96, 98; 2) ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɨɣ  ʋ106 ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ʋʋ 62, 70, 91, 96, 98, 209; а 

ɬаɤɠɟ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɛɨɥɶɲɢɟ ɡɧаɱɟɧɢɹ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ ɩɨ ɧɟɤɨɬɨɪɵɦ 

ɧаɩɪаɜɥɟɧɢɹɦ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧаɥɢɱɢɢ ɩɪɨɦɵɬɵɯ ɤаɧаɥɨɜ – 

ɜɧɭɬɪɢɤɨɧɬɭɪɧɨɟ ɡаɜɨɞɧɟɧɢɟ ɜ ɬаɤɢɯ ɭɫɥɨɜɢɹɯ ɧɟɜɨɡɦɨɠɧɨ ɢ ɛɨɥɶɲɢɧɫɬɜɨ 

ɬɪаɞɢɰɢɨɧɧɵɯ ГТМ ɛɭɞɭɬ ɧɟɷɮɮɟɤɬɢɜɧɵ. 

Пɨɷɬɨɦɭ ɞɥɹ ɪɟɲɟɧɢɹ ɩɨɞɨɛɧɵɯ ɩɪɨɛɥɟɦ ɛɵɥɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 

ɪаɫɫɦɨɬɪɟɧɨ ɩɨɥɢɦɟɪɧɨɟ ɡаɜɨɞɧɟɧɢɟ, ɤаɤ ɧаɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ 

ɛɥɨɤɢɪɨɜаɧɢɹ ɩɪɨɦɵɬɵɯ ɜɵɫɨɩɪɨɧɢɰаɟɦɵɯ ɞɥɢɧɧɵɯ ɤаɧаɥɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 
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ɛɨɥɟɟ ɪаɜɧɨɦɟɪɧɨɦɭ ɪаɫɩɪɟɞɟɥɟɧɢɸ ɮɪɨɧɬа ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɩɨ 

ɫɪаɜɧɟɧɢɸ ɫ ɮɪɨɧɬɨɦ ɨɛɵɱɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ. Уɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟɧɢ ɨɯɜаɬа 

ɡаɜɨɞɧɟɧɢɟɦ ɜ ɩɥаɫɬɟ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɢ ɤɨɷɮɮɢɰɢɟɧɬа ɢɡɜɥɟɱɟɧɢɹ 

ɧɟɮɬɢ. 

 

3.4 Рɟɚɥɢɡɚɰɢɹ ɨɩɵɬɧɵɯ ɪɚɛɨɬ ɩɨ ɩɨɥɢɦɟɪɧɨɦɭ ɡɚɜɨɞɧɟɧɢɸ 
 

На ɨɫɧɨɜаɧɢɢ ɪɟɡɭɥɶɬаɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɢɧɬɟɪɩɪɟɬаɰɢɟɣ ɞаɧɧɵɯ ɛɵɥɢ ɜɵɹɜɥɟɧа ɧɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɪаɫɩɪɟɞɟɥɟɧɢɹ 

ɡаɤаɱɢɜаɟɦɨɣ ɜ ɩɥаɫɬ ɜɨɞɵ, а ɬаɤɠɟ ɩɨɞɬɜɟɪɠɞɟɧɨ ɧаɥɢɱɢɟ ɩɪɨɦɵɬɵɯ ɤаɧаɥɨɜ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬа ɨɯɜаɬа ɩɥаɫɬа ɡаɜɨɞɧɟɧɢɟɦ. 

С ɭɱɟɬɨɦ ɷɬɨɝɨ ɛɵɥɨ ɪɟɤɨɦɟɧɞɨɜаɧɨ ɩɪɨɜɟɞɟɧɢɟ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɫɨɜɦɟɫɬɧɨ ɫ ɡаɤаɱɤɨɣ ɜɵɫɨɤɨɜɹɡɤɨɣ ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ ɞɥɹ 

ɫɨɡɞаɧɢɹ ɪаɜɧɨɦɟɪɧɨɝɨ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɡаɤаɱɢɜаɟɦɨɣ ɜ ɩɥаɫɬ ɜɨɞɵ ɢ 

ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɯɜаɬа ɩɥаɫɬа. Иɡɨɥɹɰɢɨɧɧɵɟ ɪаɛɨɬɵ ɫɨ 

ɫɲɢɜаɸɳɢɦɢ ɩɨɥɢɦɟɪɧɵɦɢ ɝɟɥɹɦɢ ɧɟ ɪɟɤɨɦɟɧɞɭɸɬɫɹ ɢɡ-ɡа ɪɢɫɤа ɛɥɨɤɢɪɨɜɤɢ 

ɫɪɟɞɧɟ ɢ ɧɢɡɤɨɩɪɨɧɢɰаɟɦɵɯ ɡɨɧ ɩɥаɫɬɨɜ. 

Вɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɞɥɹ ɪаɛɨɬ ɩɨɥɢɦɟɪа ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɢɡ аɧаɥɢɡа 3-ɯ 

ɨɫɧɨɜɧɵɯ ɩаɪаɦɟɬɪɨɜ: ɬɟɦɩɟɪаɬɭɪа ɩɥаɫɬа, ɩɪɨɧɢɰаɟɦɨɫɬɶ, ɫɨɥɟɧɨɫɬɶ ɜɨɞɵ, 

ɤɨɬɨɪаɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɪаɫɬɜɨɪɟɧɢɹ ɩɨɥɢɦɟɪа ɢ ɡаɤаɱɤɢ. Таɤɠɟ ɜ ɩɪɨɟɤɬɟ 

ɡаɤаɱɤɢ ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ ɞɥɹ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа ɛɵɥɨ ɭɱɬɟɧɨ ɧаɥɢɱɢɟ 

ɬɪɟɳɢɧ ɢ ɜɵɫɨɤɨɩɪɨɧɢɰаɟɦɵɯ ɤаɧаɥɨɜ. Сɥɟɞɨɜаɬɟɥɶɧɨ, ɱɟɦ ɛɨɥɶɲɟ ɜɹɡɤɨɫɬɶ 

ɩɪɢ ɡаɤаɱɤɟ, ɬɟɦ ɥɭɱɲɟ ɪɟɡɭɥɶɬаɬɵ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɯɜаɬа 

ɩɥаɫɬа, ɭɦɟɧɶɲɟɧɢɹ ɷɮɮɟɤɬа ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɪɨɪɵɜɨɜ ɹɡɵɤɨɜ ɜɨɞɵ ɢ 

ɭɥɭɱɲɟɧɢɹ ɛɨɥɟɟ ɨɞɧɨɪɨɞɧɨɝɨ ɨɯɜаɬа ɩɥаɫɬа. 

Вɫɟɫɬɨɪɨɧɧɟ ɩɨɞɯɨɞɹɳɢɦ ɨɤаɡаɥɫɹ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɣ ɬɟɪɩɨɥɢɦɟɪ 

аɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɵ ɦаɪɤɢ AL5115VHM, ɨɛɥаɞаɸɳɢɣ ɜɵɫɨɤɢɦ ɦɨɥɟɤɭɥɹɪɧɵɦ 

ɜɟɫɨɦ ɢ ɹɜɥɹɸɳɢɣɫɹ ɬɟɪɩɨɥɢɦɟɪɨɦ аɤɪɢɥаɦɢɞ-аɤɪɢɥɨɜɨɣ ɤɢɫɥɨɬɵ. Сɨɫɬаɜ 

ɞаɧɧɨɝɨ ɩɨɥɢɦɟɪа ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ ɬɟɦɩɟɪаɬɭɪɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ – 90 °C – ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɜ ɜɨɞɧɨɣ ɫɪɟɞɟ. 
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Бɵɥа ɪаɡɪаɛɨɬаɧа ɩɪɨɝɪаɦɦа ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɨɛɴɟɞɢɧɟɧɧɨɝɨ 

ɭɱаɫɬɤа ɫɤɜаɠɢɧ ʋ 26, 106, ɩɨɞɪаɡɭɦɟɜаɸɳаɹ ɫɥɟɞɭɸɳɭɸ ɤɨɦɛɢɧаɰɢɸ: 

ɡаɤаɱɤа ɜɵɫɨɤɨɜɹɡɤɨɣ ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ ɞɥɹ ɛɥɨɤɢɪɨɜаɧɢɹ 

ɜɵɫɨɤɨɩɪɨɧɢɰаɟɦɵɯ ɜɨɞɨɧɨɫɧɵɯ ɤаɧаɥɨɜ ɫ ɰɟɥɶɸ ɨɬɜɟɞɟɧɢɹ ɩɨɬɨɤа 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪаɳɟɧɢɹ ɪаɧɧɟɝɨ ɩɪɨɪɵɜа ɫ ɩɨɫɥɟɞɭɸɳɢɦ 

ɫɬаɧɞаɪɬɧɵɦ ɩɨɥɢɦɟɪɧɵɦ ɡаɜɨɞɧɟɧɢɟɦ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɯɜаɬа 

ɩɨ ɦɟɪɟ ɮɢɥɶɬɪаɰɢɢ ɜ ɩɨɪɨɜɨɦ ɩɪɨɫɬɪаɧɫɬɜɟ ɫɤɟɥɟɬа ɩɨɪɨɞɵ. Пɪɨɰɟɫɫ ɡаɤаɱɤɢ 

ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɬɟɱɟɧɢɟ ɞɥɢɬɟɥɶɧɨɝɨ ɨɬɪɟɡɤа 

ɜɪɟɦɟɧɢ ɞɨ ɡаɩɨɥɧɟɧɢɹ ѿ - ½ ɨɬ ɩɨɪɨɜɨɝɨ ɨɛɴɟɦа ɤɨɥɥɟɤɬɨɪа [50]. 

В ɫɜɹɡɢ ɫɨ ɫɥɨɠɧɨɫɬɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɩɪɨɟɤɬа ɪаɛɨɬɵ ɩɨ 

ɜɧɟɞɪɟɧɢɸ ɩɪɨɟɤɬа ɛɵɥɢ ɪаɡɛɢɬɵ ɧа 3 ɱаɫɬɢ: 

1. Оɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɧаɩɪаɜɥɟɧɧɵɟ ɧа ɨɬɪаɛɨɬɤɭ 

ɬɟɯɧɨɥɨɝɢɢ ɜ ɭɫɥɨɜɢɹɯ ɪɟаɥɶɧɨɝɨ ɩɥаɫɬа. Оɩɪɟɞɟɥɟɧɢɟ ɦаɤɫɢɦаɥɶɧɨɣ ɢ 

ɦɢɧɢɦаɥɶɧɨɣ ɤɨɧɰɟɧɬɪаɰɢɣ ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа. Мɨɧɢɬɨɪɢɧɝ ɪаɛɨɬɵ 

ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ. Пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ОПИ – 3 ɦɟɫɹɰа. Рɟɡɭɥɶɬаɬ – 

аɧаɥɢɡ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɨɜ ɪаɛɨɬɵ ɫɤɜаɠɢɧ, ɢɧɮɨɪɦаɰɢɨɧɧаɹ ɡаɩɢɫɤа ɩɨ 

ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɦ ɪаɛɨɬаɦ. 

2. Оɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɟ ɪаɛɨɬɵ ɩɨ ɫɨɡɞаɧɢɸ ɜɵɫɨɤɨɜɹɡɤɨɣ 

ɨɬɨɪɨɱɤɢ ɢ ɩɪɨɜɟɞɟɧɢɸ ɛɨɥɶɲɟ ɨɛɴɺɦɧɨɣ ɡаɤаɱɤɢ ɩɨɥɢɦɟɪɨɜ ɜ ɩɥаɫɬ. 

Пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ОПР – 3 ɦɟɫɹɰа. Рɟɡɭɥɶɬаɬ – ɩɪɨɦɟɠɭɬɨɱɧаɹ ɨɰɟɧɤа 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ, ɜɤɥɸɱаɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɵɬɨɣ ɧɟɮɬɢ. 

3. Пɪɨɞɨɥɠɟɧɢɟ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɯ ɪаɛɨɬ ɩɨ ɩɨɥɢɦɟɪɧɨɦɭ 

ɡаɜɨɞɧɟɧɢɸ ɫ ɰɟɥɶɸ ɡаɩɨɥɧɟɧɢɹ 30 % ɩɨɪɨɜɨɝɨ ɨɛɴɺɦа ɭɱаɫɬɤа ɢ 

ɦаɤɫɢɦɢɡаɰɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɵɬɨɣ ɧɟɮɬɢ. Пɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɪаɛɨɬ – ɞаɧɧɵɣ ɷɬаɩ ɩɪɨɞɨɥɠаɟɬɫɹ ɩɨ ɧаɫɬɨɹɳɟɟ ɜɪɟɦɹ. 

Рɟɡɭɥɶɬаɬ – ɨɰɟɧɤа ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ. Пɨɞɫɱɺɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɵɬɨɣ ɧɟɮɬɢ, ɪаɫɱɺɬ КИН. 
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Оɫɧɨɜɧɵɟ ɩаɪаɦɟɬɪɵ ɪɟаɥɢɡɨɜаɧɧɨɣ ɩɪɨɝɪаɦɦɵ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ʋ 26 ɢ ʋ 106 

ɩɪɢɜɟɞɟɧɵ ɜ ɜɢɞɟ Таɛɥɢɰɵ 3.6. 

 

Таɛɥɢɰа 3.6 – Оɫɧɨɜɧɵɟ ɩаɪаɦɟɬɪɵ ɡаɤаɱɤɢ ɩɨɥɢɦɟɪа ɦаɪɤɢ AL5115VHM 

Даɬа 

ʋ 26 ʋ 106 

Заɤаɱɤа 

ɫɦɟɫɢ, 

ɦ3 

Наɤɨɩɥɟɧɧаɹ 

ɡаɤаɱɤа, ɦ3 

Даɜɥɟɧɢɟ 

ɧаɫɨɫа, 

ɛаɪ 

Кɨɧɰɟɧɬɪаɰɢɹ 

ɩɨɥɢɦɟɪа ɧа 

ɤɨɧɟɰ ɦɟɫɹɰа, 

ppm 

Заɤаɱɤа 

ɫɦɟɫɢ, ɦ3 

Наɤɨɩɥɟɧɧаɹ 

ɡаɤаɱɤа, ɦ3 

Даɜɥɟɧɢɟ 

ɧаɫɨɫа, 

ɛаɪ 

Кɨɧɰɟɧɬɪаɰɢɹ 

ɩɨɥɢɦɟɪа ɧа 

ɤɨɧɟɰ ɦɟɫɹɰа, 

ppm 

Иɸɧɶ 2014 1349.1 1349.1 48.7 4000     

Иɸɥɶ 2014 4365.5 5714.6 45 6000 562.9 562.9 81.6 4000 

Аɜɝɭɫɬ 2014 4068.3 9782.9 45 6000 2571.9 2752.2 82.5 4000 

Сɟɧɬɹɛɪɶ 2014 3417.6 13200.5 47 6000 2189.3 5132.6 80.8 4000 

Оɤɬɹɛɪɶ 2014 4621.1 17821.6 52.3 6000 2380.4 7015 84.5 4000 

Нɨɹɛɪɶ 2014 5008.3 22829.9 53.7 6000 1882.4 8766.2 84 4000 

Дɟɤаɛɪɶ 2014 5029.2 27859.1 52.9 4000 1751.2 11517.2 81.4 3000 

Яɧɜаɪɶ 2015 6310.3 34169.4 52.6 2500 2751 14053.4 87.3 2000 

Фɟɜɪаɥɶ 2015 5672.8 39842.2 50.5 2000 2536.2 16856.6 83.5 2000 

Маɪɬ 2015 6281.6 46123.8 50.9 2000 2803.2 19449.8 83.5 2000 

Аɩɪɟɥɶ 2015 5868.2 51992 53.2 2000 2593.2 21677 82.3 2000 

Маɣ 2015 6111 58103 61.7 500 2227.2 23708.8 93.8 300 

Иɸɧɶ 2015 5968.5 64071.5 56.9 500 2031.8 25506.7 90.8 400 

Иɸɥɶ 2015 6474.5 70546 64.5 500 1797.9 27394.7 95.3 200 

Аɜɝɭɫɬ 2015 8135.5 78681.5 66.3 500 1888 29361.4 95.8 200 

Сɟɧɬɹɛɪɶ 2015 6459.8 85141.3 61.23 500 1966.7 32837.1 95.3 200 

Оɤɬɹɛɪɶ 2015 8346.4 93487.7 71.25 500 3475.7 37079.8 98.1 200 

Нɨɹɛɪɶ 2015 8102.7 101590.4 68.59 500 4242.7 41167.6 96.6 200 

Дɟɤаɛɪɶ 2015 8030.6 109621 71.86 500 4087.8 44908.3 94.7 200 

Яɧɜаɪɶ 2016 8211.2 117832.2 72.1 500 3740.7 48887.4 94.1 200 

Фɟɜɪаɥɶ 2016 7916.4 125748.6 69.1 500 3979.1 52716.3 94.4 200 

Маɪɬ 2016 7454.5 133203.1 73.3 1000 3828.9 55900.9 94.1 500 

Аɩɪɟɥɶ 2016 7469.6 140672.7 76.4 1500 3184.6 59244.1 94.4 500 

Маɣ 2016 8359.5 149032.2 71.0 2000 3343.2 62057.7 94.8 500 

Иɸɧɶ 2016 8083.2 157115.4 73.3 1000 2813.6 64699.3 95.2 500 

Иɸɥɶ 2016 7039.3 164154.7 73.3 500 2641.6 67468.2 94.2 500 

Аɜɝɭɫɬ 2016 8182.5 172337.2 72.3 500 2768.9 70186 92.6 500 

Сɟɧɬɹɛɪɶ 2016 8325.6 180662.8 77.9 1500 2717.8 73149.1 94.1 500 

Оɤɬɹɛɪɶ 2016 9313.9 189976.7 78.6 1500 2963.1 77172 92.6 500 

Нɨɹɛɪɶ 2016 8810.5 198787.2 49.4 1500 4022.9 81571.3 98.6 500 

Дɟɤаɛɪɶ 2016 8396.2 207183.4 73.9 1100 4399.3 85944.5 99.4 500 

Яɧɜаɪɶ 2017 8947.5 216130.9 80.4 1500 4373.2 89891.6 97.5 500 

Фɟɜɪаɥɶ 2017 8575.2 224706.1 81.1 1500 3947.1 93622.9 98.1 500 

Маɪɬ 2017 8970.6 233676.7 78.9 500 3731.3 97527.8 92.1 500 

Аɩɪɟɥɶ 2017 9003.1 242679.8 78 500 3904.9 101923 94.5 500 

Маɣ 2017 9489.1 252168.9 73.4 500 4395.2 106214.2 96.6 500 

Иɸɧɶ 2017 8951.9 261120.8 78 1500 4291.2 106214.2 96.6 500 
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4 ОЦЕНКА ɗФФЕКТИВНОСТИ СИСТЕМЫ ПОЛИМЕРНОГО 

ЗАВОДНЕНИə НА ОСНОВЕ КОРРЕЛəЦИОННОГО АНАЛИЗА 

4.1. Иɫɫɥɟɞɨɜɚɧɢɟ ɩɥɚɫɬɚ ɦɟɬɨɞɨɦ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜɚɧɢɹ ɧɚ ɭɱɚɫɬɤɚɯ 

ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢɧ 26 ɢ 106 

Оɫɟɧɶɸ 2015 ɝɨɞа ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɪаɫɩɪɟɞɟɥɟɧɢɹ 

ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɢɯ ɩɨɬɨɤɨɜ ɜ ɩɥаɫɬɟ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɛɵɥɨ ɩɪɨаɧаɥɢɡɢɪɨɜаɧɨ ɢɡɦɟɧɟɧɢɟ ɡаɤаɱɤɢ ɧа ɧаɝɧɟɬаɬɟɥɶɧɵɯ 

ɫɤɜаɠɢɧаɯ ʋ 26 ɢ ʋ 106. В ɤаɱɟɫɬɜɟ ɩɨɬɟɧɰɢаɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɪɟаɝɢɪɭɸɳɢɯ 

ɫɤɜаɠɢɧ ɛɵɥɢ ɜɵɛɪаɧɵ 8 ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ (ɫɤɜ. 49, 62, 70, 71, 93, 96, 107, 

209), ɩɨ ɤɨɬɨɪɵɦ ɩɪɨаɧаɥɢɡɢɪɨɜаɧа ɞɨɛɵɱа ɠɢɞɤɨɫɬɢ. 

Рɟаɤɰɢɹ ɧа ɢɡɦɟɧɟɧɢɟ ɡаɤаɱɤɢ ɡаɮɢɤɫɢɪɨɜаɧа ɩɨ 6 ɫɤɜаɠɢɧаɦ (ɫɤɜ. 49, 

62, 70, 71, 107, 209), ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɧɫɬаɬɢɪɭɟɬɫɹ ɧаɥɢɱɢɟ 

ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ. Пɨ ɞɨɛɵɜаɸɳɢɦ ɫɤɜаɠɢɧаɦ 93, 96 ɪɟаɤɰɢɹ ɧɟ 

ɧаɛɥɸɞаɟɬɫɹ ɢ ɞаɥɟɟ ɜ ɪаɫɱɟɬаɯ ɷɬɢ ɫɤɜаɠɢɧɵ ɧɟ ɭɱаɫɬɜɨɜаɥɢ. 

Сɯɟɦа ɪаɫɩɨɥɨɠɟɧɢɹ ɭɱаɫɬɤа ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 26 ɩɪɟɞɫɬаɜɥɟɧа 

ɧа Рɢɫɭɧɤɟ 4.1. На ɫɯɟɦɟ ɡɟɥɺɧɵɦ ɰɜɟɬɨɦ ɨɬɦɟɱɟɧɵ ɪɟаɝɢɪɭɸɳɢɟ ɫɤɜаɠɢɧɵ, 

ɧа ɤɨɬɨɪɵɯ ɡаɮɢɤɫɢɪɨɜаɧа ɪɟаɤɰɢɹ, ɤɪаɫɧɵɦ ɰɜɟɬɨɦ – ɫɤɜаɠɢɧɵ, ɩɨ ɤɨɬɨɪɵɦ 

ɪɟаɤɰɢɹ ɧɟ ɜɵɹɜɥɟɧа. 
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Рɢɫɭɧɨɤ 4.1 – Сɯɟɦа ɪаɫɩɨɥɨɠɟɧɢɹ ɫɤɜаɠɢɧ ɭɱаɫɬɤа ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ 
[Нɟɫɬɟɪɤɢɧ А.А., 2016] 

 

Дɥɹ ɜɵɹɜɥɟɧɢɹ ɪɟаɤɰɢɢ ɧа ɪɟаɝɢɪɭɸɳɢɯ (ɞɨɛɵɜаɸɳɢɯ) ɫɤɜаɠɢɧаɯ ʋʋ 

49, 62, 70, 71, 107, 209 ɢɡɭɱɟɧɵ ɩɨɤаɡаɬɟɥɢ ɪаɡɪаɛɨɬɤɢ, ɧа ɨɫɧɨɜɟ ɤɨɬɨɪɵɯ ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɤɪɢɜɵɟ ɢɡɦɟɧɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ, ɧɟɮɬɢ ɢ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɫ 

ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. 

Пɨ ɪɟɡɭɥɶɬаɬаɦ ɝɪаɮɨаɧаɥɢɬɢɱɟɫɤɨɣ ɨɛɪаɛɨɬɤɢ ɩɨɤаɡаɬɟɥɟɣ ɪаɡɪаɛɨɬɤɢ 

ɩɨ ɪɟаɝɢɪɨɜаɜɲɢɦ ɫɤɜаɠɢɧаɦ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɢɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɜ ɜɢɞɟ 

ɜɪɟɦɟɧɢ ɡаɞɟɪɠɤɢ ɢ ɜɟɥɢɱɢɧɵ ɩаɞɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ (Таɛɥɢɰɵ 4.1, 4.2). 

Пɨɥɭɱɟɧɧɵɟ ɞаɧɧɵɟ ɞаɥɟɟ ɢɫɩɨɥɶɡɨɜаɧɵ ɩɪɢ ɪаɫɱɟɬɟ ɫɤɨɪɨɫɬɟɣ ɮɢɥɶɬɪаɰɢɢ, 

ɩɪɨɧɢɰаɟɦɨɫɬɢ ɦɟɠɫɤɜаɠɢɧɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɝɢɞɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɨɛɴɟɦа 

ɩɢɬаɸɳɢɯ ɤаɧаɥɨɜ. 

Таɛɥɢɰа 4.1 – Иɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɞɥɹ ɪаɫɱɟɬа ɩɨ ɫɤɜаɠɢɧɟ 26 

ʋ ɫɤɜ. Вɪɟɦɹ ɪɟаɤɰɢɢ, 

ɫɭɬ 

Уɦɟɧɶɲɟɧɢɟ ɞɟɛɢɬа 

ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ 

Эɮɮɟɤɬɢɜɧаɹ 

ɦɨɳɧɨɫɬɶ, ɦ 

Раɫɫɬɨɹɧɢɟ ɞɨ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ ʋ26, ɦ 

62 6 11 6.4 1291 

70 7 11 2.6 2228 

71 6 5 15.4 635 

107 6 3 9.1 790 

209 6 7 6.1 914 
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Таɛɥɢɰа 4.2 – Иɫɯɨɞɧɵɟ ɞаɧɧɵɟ ɞɥɹ ɪаɫɱɟɬа ɩɨ ɫɤɜаɠɢɧɟ 106 

ʋ ɫɤɜ. Вɪɟɦɹ ɪɟаɤɰɢɢ, 

ɫɭɬ 

Иɡɦɟɧɟɧɢɟ ɞɟɛɢɬа 

ɠɢɞɤɨɫɬɢ, ɦ3/ɫɭɬ 

Эɮɮɟɤɬɢɜɧаɹ 

ɦɨɳɧɨɫɬɶ, ɦ 

Раɫɫɬɨɹɧɢɟ ɞɨ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ ʋ106, ɦ 

49 

0.5 13 

19.2 1043 
9.0 16 

15.0 13 

18.0 13 

70 16.0 8 2.6 1767 

71 
11.0 12 

15.4 701 
20.0 11 

209 11.0 19 6.1 1507 

 

Дɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɜɵɪаɡɢɬɶ ɫɬɟɩɟɧɶ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ 

ɜɡаɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ ɢ ɪɟаɝɢɪɭɸɳɢɦɢ 

(ɞɨɛɵɜаɸɳɢɦɢ) ɫɤɜаɠɢɧаɦɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɞаɧɧɵɦɢ ɩɨ 

ɭɦɟɧɶɲɟɧɢɸ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɩɪɨɯɨɠɞɟɧɢɹ ɪɟаɤɰɢɢ, 

ɪаɫɫɱɢɬɵɜаɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩаɪаɦɟɬɪɵ: ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɨ 

ɤаɧаɥаɦ ɜɵɫɨɤɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ, ɩɪɨɧɢɰаɟɦɨɫɬɶ ɩɪɨɦɵɬɵɯ ɤаɧаɥɨɜ, 

ɪаɫɩɪɟɞɟɥɟɧɢɟ ɫɤɜаɠɢɧ ɩɨ ɨɛɴɺɦɭ ɭɜɟɥɢɱɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɫɭɦɦаɪɧɵɣ ɨɛɴɺɦ ɤаɧаɥɨɜ, ɫɜɹɡɵɜаɸɳɢɯ ɫɤɜаɠɢɧɵ. 

Мɟɬɨɞɢɤа ɪаɫɱɟɬɨɜ ɩɪɟɞɫɬаɜɥɟɧа ɧɢɠɟ. 

Сɤɨɪɨɫɬɶ ɮɢɥɶɬɪаɰɢɢ (v, ɦ/ɫɭɬ) ɞɥɹ ɤаɠɞɨɝɨ ɜɵɫɨɤɨ ɩɪɨɜɨɞɹɳɟɝɨ ɤаɧаɥа 

ɪаɫɫɱɢɬɵɜаɥаɫɶ ɩɨ Фɨɪɦɭɥɟ 4.1: 

 

ߥ ൌ
݈
ݐ

 ሺ4.1ሻ 

 

ɝɞɟ l – ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɢ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɨɣ, 

ɦ;  

t – ɜɪɟɦɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɟаɤɰɢɢ ɨɬ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɤ ɞɨɛɵɜаɸɳɟɣ 

ɫɤɜаɠɢɧɟ, ɫɭɬ. 
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Пɪɨɧɢɰаɟɦɨɫɬɶ (Ʉ, ɦɤɦ2) ɜɵɫɨɤɨɩɪɨɜɨɞɹɳɢɯ ɤаɧаɥɨɜ ɮɢɥɶɬɪаɰɢɢ 

ɨɩɪɟɞɟɥɹɥаɫɶ ɩɨ ɭɪаɜɧɟɧɢɸ Даɪɫɢ (4.2): 

 

𝐾 ൌ  
߭ ∙ ߤ ∙ ݈

Δܲ
 ሺ4.2ሻ 

 

ɝɞɟ µ – ɜɹɡɤɨɫɬɶ ɜɨɞɵ ɜ ɩɥаɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɦПа*ɫ; 

ΔP – ɪаɡɧɨɫɬɶ ɡаɛɨɣɧɵɯ ɞаɜɥɟɧɢɣ ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɢ ɞɨɛɵɜаɸɳɟɣ 

ɫɤɜаɠɢɧɨɣ, МПа. 

 

Оɛɴɟɦ ɤаɧаɥɨɜ ɮɢɥɶɬɪаɰɢɢ (Vɤ, ɦ3) ɨɩɪɟɞɟɥɹɥɫɹ, ɢɫɯɨɞɹ ɢɡ ɞɨɥɢ 

ɭɦɟɧɶɲɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ ɩɨ ɤаɧаɥɭ (Фɨɪɦɭɥа 4.3): 

 

кܸ ൌ жݍ ∙ ݐ ∙ доляܸ ሺ4.3ሻ 

ɝɞɟ qɠ – ɞɟɛɢɬ ɠɢɞɤɨɫɬɢ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɵ, ɦ3/ɫɭɬ; 

t – ɜɪɟɦɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɟаɤɰɢɢ ɨɬ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɤ ɞɨɛɵɜаɸɳɟɣ 

ɫɤɜаɠɢɧɟ, ɫɭɬ.; 

доляܸ– ɞɨɥɹ ɭɦɟɧɶɲɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ; 

Дɨɥɹ ɭɦɟɧɶɲɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ ɩɨ ɨɞɧɨɦɭ ɤаɧаɥɭ ɨɬ ɨɛɳɟɝɨ 

ɭɦɟɧɶɲɟɧɢɹ ɞɟɛɢɬа ɠɢɞɤɨɫɬɢ ɤ ɨɞɧɨɣ ɫɤɜаɠɢɧɟ ɨɩɪɟɞɟɥɹɥаɫɶ ɩɨ ɮɨɪɦɭɥɟ 

(4.4): 

доляܸ ൌ
ܸ

∑ ܸ
 ሺ4.4ሻ 

 

ɝɞɟ V – ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦа ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɤаɧаɥ; 

∑V – ɨɛɳɟɟ ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦа ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɫɟ 

ɤаɧаɥɵ. 

 

Пɨ ɪɟɡɭɥɶɬаɬаɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪаɫɱɟɬɨɜ ɫɨɫɬаɜɥɟɧɵ ɪɨɡɵ-ɞɢаɝɪаɦɦɵ, 

ɩɨɤаɡɵɜаɸɳɢɟ ɪаɫɩɪɟɞɟɥɟɧɢɟ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ ɧа ɭɱаɫɬɤаɯ ɧаɝɧɟɬаɬɟɥɶɧɵɯ 

ɫɤɜаɠɢɧ ʋ 26 ɢ ʋ 106. 
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Рɢɫɭɧɨɤ 4.2 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ ɧа ɭɱаɫɬɤɟ 
ɫɤɜаɠɢɧɵ 26  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
 

 

Рɢɫɭɧɨɤ 4.3 – Рɨɡɵ-ɞɢаɝɪаɦɦɵ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɩɪɨɧɢɰаɟɦɨɫɬɟɣ ɧа ɭɱаɫɬɤɟ 
ɫɤɜаɠɢɧɵ ʋ106  

[Нɟɫɬɟɪɤɢɧ А.А., 2014] 
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Пɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɩɨ ɭɱаɫɬɤɭ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɬаɛɥɢɰаɯ 3 ɢ 4. 
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Таɛɥɢɰа 4.3 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɫɧɢɠɟɧɢɹ ɡаɤаɱɤɢ ɩɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɟ ʋ26 

ʋʋ 

ɫɤɜ. 

Эɮɮɟɤɬɢɜɧаɹ 

ɬɨɥɳɢɧа 

ɩɥаɫɬа, ɦ 

Раɫɫɬɨɹɧɢɟ ɞɨ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ 26, ɦ 

Вɪɟɦɹ 

ɩɪɨɯɨɠɞ

ɟɧɢɹ 

ɪɟаɤɰɢɢ, 

ɫɭɬ. 

Сɤɨɪɨɫɬɶ 

ɩɪɨɯɨɠɞɟɧɢɹ 

ɪɟаɤɰɢɢ, 

ɦ/ɫɭɬ 

Пɪɨɧɢɰаɟɦɨɫɬɶ 

ɤаɧаɥа, ɦɤɦ2 

Гɢɞɪɨɩɪɨ-

ɜɨɞɧɨɫɬɶ, 

Д*ɦ/ɦПа*ɫ 

Оɛɴɟɦ 

ɫɧɢɠɟɧɢɹ 

ɞɟɛɢɬа 

ɠɢɞɤɨɫɬɢ, 

ɦ3/ɫɭɬ 

Пɪɨɰɟɧɬ 

ɫɧɢɠɟɧɢɹ 

ɞɟɛɢɬа 

ɠɢɞɤɨɫɬɢ ɩɨ 

ɫɤɜаɠɢɧаɦ, % 

Оɛɴɟɦ 

ɤаɧаɥа, 

ɦ3 

62 6.4 1291 6 215 117 1372 11.0 30 392.4 

70 2.6 2228 7 318 268 2379 11.0 30 457.8 

71 15.4 635 6 106 36 667 5.0 14 178.4 

107 9.1 790 6 132 57 781 3.0 8 107.0 

209 6.1 914 6 152 76 870 7.0 19 249.7 

      ∑ 37 100 1385 
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Таɛɥɢɰа 4.4 – Рɟɡɭɥɶɬаɬɵ ɨɛɪаɛɨɬɤɢ ɫɧɢɠɟɧɢɹ ɡаɤаɱɤɢ ɩɨ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɟ ʋ106 

ʋʋ 

ɫɤɜ. 

Эɮɮɟɤ-

ɬɢɜɧаɹ 

ɬɨɥɳɢɧа 

ɩɥаɫɬа, ɦ 

Раɫɫɬɨɹɧɢɟ ɞɨ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ 

ʋ106, ɦ 

Вɪɟɦɹ 

ɩɪɨɯɨɠ-

ɞɟɧɢɹ 

ɪɟаɤɰɢɢ, 

ɫɭɬ. 

Сɤɨɪɨɫɬɶ 

ɩɪɨɯɨɠɞɟɧɢ

ɹ ɪɟаɤɰɢɢ, 

ɦ/ɫɭɬ 

Пɪɨɧɢ-

ɰаɟɦɨɫɬɶ 

ɤаɧаɥа, ɦɤɦ2 

Гɢɞɪɨɩɪɨ-

ɜɨɞɧɨɫɬɶ, 

Д*ɦ/ɦПа*ɫ 

Оɛɴɟɦ 

ɭɜɟɥɢɱɟ

ɧɢɹ 

ɞɟɛɢɬа 

ɠɢɞɤɨɫɬ

ɢ, ɦ3/ɫɭɬ 

Пɪɨɰɟɧɬ 

ɭɜɟɥɢɱɟɧɢɹ 

ɞɟɛɢɬа 

ɠɢɞɤɨɫɬɢ ɩɨ 

ɫɤɜаɠɢɧаɦ, % 

Оɛɴɟɦ 

ɤаɧаɥа, 

ɦ3 

49 19.2 1043 11 582 248 6018 55 52 458 

70 2.6 1767 16 110 65 765 8 8 101 

71 15.4 701 15 50 16 340 23 22 270 

209 6.1 1507 11 137 95 1373 19 18 165 

      ∑ 105 100 994 
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Пɪɨɜɟɞɟɧɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɢɧɬɟɪɩɪɟɬаɰɢɟɣ ɞаɧɧɵɯ 

ɩɨɤаɡаɥɢ ɧаɥɢɱɢɟ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ: 1) ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɨɣ ʋ 26 ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ʋ 62, 70, 71, 107, 209; 2) 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ ʋ 106 ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ʋ 49,70, 71, 

209, а ɬаɤɠɟ ɧɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɩɟɪɟɪаɫɩɪɟɞɟɥɟɧɢɹ ɡаɤаɱɢɜаɟɦɨɝɨ ɜ ɩɥаɫɬ 

ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа. Таɤ, ɩɨ ɤаɧаɥɭ ɜɵɫɨɤɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ ɤ ɫɤɜаɠɢɧаɦ 

ʋ62, 70 ɮɢɥɶɬɪɭɟɬɫɹ ɩɨɪɹɞɤа 60 % ɡаɤаɱɢɜаɟɦɨɣ ɱɟɪɟɡ ɫɤɜаɠɢɧɭ ʋ 26 

ɠɢɞɤɨɫɬɢ; ɫɢɬɭаɰɢɹ аɧаɥɨɝɢɱɧа ɞɥɹ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ ʋ 106, ɛɨɥɶɲаɹ 

ɱаɫɬɶ ɡаɤаɱɢɜаɟɦɨɣ ɜɨɞɵ ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɮɢɥɶɬɪɭɟɬɫɹ ɤ ɫɤɜаɠɢɧɟ ʋ 49. 

Оɫɬаɥɶɧаɹ ɡаɤаɱɢɜаɟɦаɹ ɠɢɞɤɨɫɬɶ ɪаɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɞɪɭɝɢɦɢ 

ɪаɛɨɬаɸɳɢɦɢ ɫɨɫɟɞɧɢɦɢ ɫɤɜаɠɢɧаɦɢ. 

 

4.2 Пɪɢɦɟɧɟɧɢɟ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɨɰɟɧɤɢ ɜɡɚɢɦɨɜɥɢɹɧɢɹ 

ɦɟɠɞɭ ɞɨɛɵɜɚɸɳɢɦɢ ɢ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 
 

Иɫɩɨɥɶɡɨɜаɧɢɟ ɦɟɬɨɞɨɜ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ ɢ ɬɪаɫɫɟɪɧɵɯ 

ɢɫɫɥɟɞɨɜаɧɢɣ ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɪɹɞа ɨɝɪаɧɢɱɟɧɢɣ ɩɪɢ ɬɟɤɭɳɟɣ 

ɷɤɫɩɥɭаɬаɰɢɢ ɡаɥɟɠɢ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɢɫɫɥɟɞɨɜаɧɢɹ, ɬаɤɢɯ ɤаɤ ɨɬɫɭɬɫɬɜɢɟ 

ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢɥɢ ɪɟɡɤɢɯ ɢɡɦɟɧɟɧɢɣ ɪɟɠɢɦа ɪаɛɨɬɵ 

ɞɨɛɵɜаɸɳɢɯ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ, ɱɬɨ ɪɟɞɤɨ ɜɨɡɦɨɠɧɨ ɧа ɩɪаɤɬɢɤɟ ɢɥɢ 

ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. 

Пɨɷɬɨɦɭ ɜ ɪаɦɤаɯ ɞаɧɧɨɣ ɪаɛɨɬɵ ɞɥɹ ɨɰɟɧɤɢ ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ 

ɩɪɟɞɥаɝаɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ, ɞаɸɳɢɯ ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɩɟɪаɬɢɜɧɨɝɨ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɨɝɪаɧɢɱɟɧɧɨɦɭ ɨɛɴɟɦɭ ɬɟɤɭɳɟɣ ɝɟɨɥɨɝɨ-

ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ ɫ ɰɟɥɶɸ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɨɩɬɢɦɢɡаɰɢɢ ɩаɪаɦɟɬɪɨɜ 

ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɧа ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ. 
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4.2.1 Аɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Оɰɟɧɤа ɜɟɥɢɱɢɧɵ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɢ ɟɟ ɧаɩɪаɜɥɟɧɢɹ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɧа ɨɛɴɟɞɢɧɟɧɧɨɦ ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɨɤɨɥɨ ɧаɝɧɟɬаɬɟɥɶɧɵɯ 

ɫɤɜаɠɢɧ ʋ 26, 106, ɜɜɢɞɭ ɧаɥɢɱɢɹ ɨɩɵɬа ɩɪɨɜɟɞɟɧɢɹ ɢɧɞɢɤаɬɨɪɧɵɯ 

ɢɫɫɥɟɞɨɜаɧɢɣ ɢ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ. Рɟɡɭɥɶɬаɬɵ ɷɬɢɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɪɢɧɹɬɵ 

ɜ ɤаɱɟɫɬɜɟ ɮаɤɬɢɱɟɫɤɢɯ ɩɪɢ ɨɰɟɧɤɟ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪаɡɪаɛаɬɵɜаɟɦɨɣ ɦɟɬɨɞɢɤɢ.  

В ɤаɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ ɢɧɮɨɪɦаɰɢɨɧɧɨɝɨ ɦаɫɫɢɜа ɢɫɩɨɥɶɡɨɜаɧɵ 

ɞɢɮɮɟɪɟɧɰɢаɥɶɧɵɟ ɩɨɤаɡаɬɟɥɢ ɪаɡɪаɛɨɬɤɢ ɡа ɤаɠɞɵɣ ɦɟɫɹɰ ɜ ɬɟɱɟɧɢɟ ɞɜɭɯ 

ɩɨɫɥɟɞɨɜаɬɟɥɶɧɵɯ ɥɟɬ – ɜɪɟɦɟɧɧɵɟ ɪɹɞɵ ɞɟɛɢɬɨɜ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ (ʋ 

49, 53, 62, 70, 71, 96, 98, 107, 209) ɢ ɩɪɢɟɦɢɫɬɨɫɬɟɣ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ 

(ʋ 26, 106), ɩɨ ɫɨɧаɩɪаɜɥɟɧɧɨɫɬɢ ɢɡɦɟɧɟɧɢɣ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɢɯ 

ɜɡаɢɦɨɞɟɣɫɬɜɢɹ.  

 Пɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɜɜɢɞɭ ɫɜɨɟɣ ɩɪɨɫɬɨɬɵ, ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 

ɤɨɪɪɟɥɹɰɢɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ 

Пɢɪɫɨɧа, ɩɨɡɜɨɥɹɸɳɢɣ ɭɫɬаɧɨɜɢɬɶ ɩɪɹɦɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɪаɫɫɦаɬɪɢɜаɟɦɵɦɢ 

ɜɟɥɢɱɢɧаɦɢ ɩɨ ɢɯ аɛɫɨɥɸɬɧɵɦ ɡɧаɱɟɧɢɹɦ. Оɞɧаɤɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɞаɧɧɨɝɨ 

ɩɨɤаɡаɬɟɥɹ ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɭɫɥɨɜɧɨɝɨ 

ɜɵɩɨɥɧɟɧɢɹ ɪɹɞа ɭɫɥɨɜɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɤ ɧаɱаɥɶɧɵɦ ɞаɧɧɵɦ: ɞɨɤаɡаɬɟɥɶɫɬɜɨ 

ɝɢɩɨɬɟɡɵ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ аɧаɥɢɡɢɪɭɟɦɵɯ ɩɨɤаɡаɬɟɥɟɣ ɧɨɪɦаɥɶɧɨɦɭ ɡаɤɨɧɭ 

ɪаɫɩɪɟɞɟɥɟɧɢɹ, ɞɨɫɬаɬɨɱɧɵɣ ɨɛɴɟɦ ɜɵɛɨɪɤɢ (>30 ɩɟɪɟɦɟɧɧɵɯ), ɥɢɧɟɣɧɵɣ 

ɯаɪаɤɬɟɪ ɫɜɹɡɢ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ, ɨɬɫɭɬɫɬɜɢɟ ɢɥɢ ɩɪɟɧɟɛɪɟɠɢɦɨ ɦаɥɨɟ ɩɨ 

ɫɪаɜɧɟɧɢɸ ɫ ɨɛɴɟɦɨɦ ɜɵɛɨɪɤɢ ɤɨɥɢɱɟɫɬɜɨ ɜɵɛɪɨɫɨɜ.  

Вɜɢɞɭ ɫɩɟɰɢɮɢɤɢ ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ, а ɬаɤɠɟ 

ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɨɫɬаɜɥɟɧɢɹ ɜɵɛɨɪɤɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ аɧаɥɢɡɨɦ 24 ɦɟɫɹɰɟɜ, а 

ɡɧаɱɢɬ – 24 ɩаɪ «ɞɟɛɢɬ-ɩɪɢɟɦɢɫɬɨɫɬɶ», ɭɫɥɨɜɢɹ ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ, ɱɬɨ 

ɭɤаɡɵɜаɟɬ ɧа ɧɟɰɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ r-Пɢɪɫɨɧа. Пɨɷɬɨɦɭ ɜ ɞаɧɧɨɦ 

ɫɥɭɱаɟ ɩɪɢɧɢɦаɟɬɫɹ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ r-

Сɩɢɪɦɟɧа ɢ τ-Кɟɧɞаɥɥа. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɜɵɫɢɬɶ ɧаɞɺɠɧɨɫɬɶ ɪɟɡɭɥɶɬаɬɨɜ 
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аɧаɥɢɡа ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɭɸ ɪаɫɫɦɨɬɪɟɧɢɟɦ 

ɩɨɫɥɟɞɧɟɣ, ɧɟ ɤаɤ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɨɰɟɧɨɤ, а ɤаɤ ɬɟɧɞɟɧɰɢɢ ɢɯ ɢɡɦɟɧɟɧɢɹ. 

Фаɤɬɨɪɧɵɣ ɩɪɢɡɧаɤ X – ɩɪɢɟɦɢɫɬɨɫɬɶ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɵ 

(ɦ3/ɫɭɬ), ɪɟɡɭɥɶɬаɬɢɜɧɵɣ Y − ɞɟɛɢɬ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɵ (ɦ3/ɫɭɬ). С ɰɟɥɶɸ 

ɩɪɢɜɟɞɟɧɢɹ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɤ ɜɢɞɭ, ɩɨɡɜɨɥɹɸɳɟɦɭ ɩɪɨɜɟɫɬɢ ɪаɫɱɟɬ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɡɧаɱɟɧɢɹ ɤаɠɞɨɝɨ ɩɪɢɡɧаɤа 

ɪаɧɠɢɪɭɸɬɫɹ ɩɨ ɫɬɟɩɟɧɢ ɜɨɡɪаɫɬаɧɢɹ (ɨɬ 1 ɞɨ n), ɡаɬɟɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪаɡɧɢɰа 

(d) ɦɟɠɞɭ ɪаɧɝаɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɨɞɧɨɦɭ ɧаɛɥɸɞɟɧɢɸ.  

 

4.2.2 Рɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ 
 

В ɪаɦɤаɯ ɜɵɩɨɥɧɟɧɢɹ ɞаɧɧɨɣ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɣ ɪаɛɨɬɵ ɞɥɹ 

ɭɞɨɛɫɬɜа ɩɪɨɜɟɞɟɧɢɹ ɪаɫɱɟɬɨɜ ɛɵɥа ɪɟаɥɢɡɨɜаɧа ɩɪɨɝɪаɦɦа ɧа ɹɡɵɤɟ 

ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ Python. Пɨɥɧɵɣ ɤɨɞ ɩɪɨɝɪаɦɦɵ ɩɪɟɞɫɬаɜɥɟɧ ɜ Пɪɢɥɨɠɟɧɢɢ 

Б. 

Раɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɩɨ ɡɧаɱɟɧɢɹɦ ɪаɧɝɨɜ ɩɪɢɟɦɢɫɬɨɫɬɢ ɢ 

ɞɟɛɢɬаɦɢ ɩɪɨɢɡɜɟɞɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪаɫɫɦɨɬɪɟɧɧɵɦ аɥɝɨɪɢɬɦɨɦ ɩɨ 

ɦɟɬɨɞɢɤаɦ Сɩɢɪɦɟɧа ɢ Кɟɧɞаɥɥа. Сɨɨɬɜɟɬɫɬɜɢɟ ɱɢɫɥɟɧɧɵɯ ɡɧаɱɟɧɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɢɯ ɤаɱɟɫɬɜɟɧɧɨɣ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɨɫɧɨɜаɧɨ ɧа ɲɤаɥɟ Чɟɞɞɨɤа 

Чɟɞɞɨɤа, ɩɪɟɞɫɬаɜɥɟɧɧɨɣ ɜ Таɛɥɢɰɟ 4.5. 

 

Таɛɥɢɰа 4.5 – Шɤаɥа Чɟɞɞɨɤа 

Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɥɵ ɫɜɹɡɢ 

rs < 0,1 Сɜɹɡɶ ɩɪаɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ 

0,101 < rs < 0,3 Сɥаɛаɹ 

0,301 < rs < 0,5 Уɦɟɪɟɧɧаɹ 

0,501 < rs < 0,7 Заɦɟɬɧаɹ 

0,701 < rs < 0,9 Вɵɫɨɤаɹ 

0,901 < rs < 1,0 Вɟɫɶɦа ɜɵɫɨɤаɹ 
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Кɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ Фɨɪɦɭɥɟ 4.5: 

 

ߩ ൌ 1 െ
6 ∙ ∑ ݀௜

ଶ

݊ଷ െ ݊
 ሺ4.5ሻ 

 

ɝɞɟ d – ɪаɡɧɨɫɬɶ ɦɟɠɞɭ ɪаɧɝаɦɢ ɩɨ ɞɜɭɦ ɩɟɪɟɦɟɧɧɵɦ; 

n – ɱɢɫɥɨ ɫɨɩɨɫɬаɜɥɹɟɦɵɯ ɩаɪ. 

 

Даɥɟɟ ɩɪɢɜɟɞɟɧɵ ɞаɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɬɟɫɧɨɬɵ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ 

ɫɜɹɡɢ ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ ʋ 26 ɢ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɨɣ ʋ 62 

ɩɨ ɭɤаɡаɧɧɨɦɭ ɪаɧɟɟ аɥɝɨɪɢɬɦɭ (Таɛɥɢɰа 4.6). 

 

Таɛɥɢɰа 4.6 – Даɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа Сɩɢɪɦɟɧа 

n X Y Раɧɝ X, dx Раɧɝ Y, dy (dx – dy)2 

1 264,87 56,02 5 11 36 

2 272,97 54,61 10 10 0 

3 240,66 49,98 2 7 25 

4 248,97 45,36 3 3 0 

5 269,68 41,90 7 1 36 

6 269,28 49,10 6 4 4 

7 227,06 52,95 1 9 64 

8 263,97 49,97 4 6 4 

9 277,5 49,48 11 5 36 

10 269,97 52,55 8 8 0 

11 293,7 45,09 14 2 144 

12 270,84 61,94 9 13 16 

13 288,65 61,72 12 12 0 

14 306,25 63,24 24 14 100 

15 289,35 66,07 13 16 9 

16 300,1 64,16 20 15 25 

17 306,13 74,19 23 24 1 

18 298,37 72,65 19 22 9 
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Пɪɨɞɨɥɠɟɧɢɟ Таɛɥɢɰɵ 4.6 

19 295,84 72,56 15 21 36 

20 300,42 73,87 21 23 4 

21 297,14 71,57 17 20 9 

22 296,52 68,81 16 17 1 

23 298,03 70,05 18 19 1 

24 300,45 69,72 22 18 16 

     576 

 

Зɧаɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɞɥɹ 

ɜɵɲɟɭɤаɡаɧɧɨɣ ɩаɪɵ ɫɤɜаɠɢɧ ɫɨɫɬаɜɥɹɟɬ 0,749, ɱɬɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤаɥɨɣ 

Чɟɞɞɨɤа, ɭɤаɡɵɜаɟɬ ɧа ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɫɢɥɵ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ. 

Оɤɧɨ ɜɵɜɨɞа ɪɟɡɭɥɶɬаɬа ɪаɛɨɬɵ ɩɪɨɝɪаɦɦɵ ɧа ɩɪɢɦɟɪɟ ɩаɪ ɫɤɜаɠɢɧ 

ʋ26 – ʋ62 ɩɪɢɜɟɞɟɧɨ ɧɢɠɟ. 

 

 
Рɢɫɭɧɨɤ 4.4 – Рɟɡɭɥɶɬаɬ ɪаɛɨɬɵ ɩɪɨɝɪаɦɦɵ ɧа ɩɪɢɦɟɪɟ ɫɤɜаɠɢɧ ʋ 26 (Н) – 

ʋ 62 (Д) 
[Сɨɫɬаɜɢɥ: Сɧɟɝɢɪɟɜ М.А., 2023] 
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Пɨ ɬаɤɨɦɭ ɠɟ аɥɝɨɪɢɬɦɭ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɯаɪаɤɬɟɪ ɦɟɠɫɤɜаɠɢɧɧɨɣ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɞɥɹ ɩɪɨɱɢɯ ɩаɪ ɫɤɜаɠɢɧ, ɪаɫɫɦаɬɪɢɜаɟɦɵɯ ɜ ɪаɦɤаɯ 

ɢɫɫɥɟɞɨɜаɧɢɹ. Рɟɡɭɥɶɬаɬɵ ɪаɫɱɟɬɨɜ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ ɜɢɞɟ ɪɟɣɬɢɧɝа, 

ɫɨɫɬаɜɥɟɧɧɨɝɨ ɧа ɨɫɧɨɜɟ ɡɧаɱɟɧɢɹ ɫɢɥɵ ɫɜɹɡɢ, ɜ Таɛɥɢɰаɯ 4.7 ɢ 4.8 ɞɥɹ 

ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ʋʋ 26 ɢ 106 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Таɛɥɢɰа 4.7 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ Сɩɢɪɦɟɧа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 26 

Мɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ Нɨɦɟɪ ɫɤɜаɠɢɧɵ Кɨɷɮɮɢɰɢɟɧɬ Сɩɢɪɦɟɧа 

1 71 0,750 

2 62 0,749 

3 70 0,722 

4 98 0,610 

5 96 0,589 

6 49 0,579 

7 209 0,342 

8 53 0,268 

9 107 -0,481 

 

Таɛɥɢɰа 4.8 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ Сɩɢɪɦɟɧа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 106 

Мɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ Нɨɦɟɪ ɫɤɜаɠɢɧɵ Кɨɷɮɮɢɰɢɟɧɬ Сɩɢɪɦɟɧа 

1 62 0,773 

2 70 0,710 

3 71 0,708 

4 96 0,702 

5 98 0,536 

6 49 0,454 

7 209 0,310 

8 53 0,190 

9 107 -0,378 
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Дɥɹ ɩɪɨɜɟɪɤɢ ɫɯɨɞɢɦɨɫɬɢ ɪɟɡɭɥɶɬаɬɨɜ ɜɵɱɢɫɥɟɧɢɣ ɪаɫɫɦɨɬɪɢɦ ɦɟɬɨɞ, 

ɩɪɟɞɥɨɠɟɧɧɵɣ Кɟɧɞаɥɥɨɦ. Сɨɜɨɤɭɩɧɨɫɬɶ ɞɜɭɯ ɦɟɬɨɞɨɜ ɩɨɡɜɨɥɢɬ ɫ ɦɟɧɶɲɟɣ 

ɜɟɪɨɹɬɧɨɫɬɶɸ ɞɨɩɭɫɬɢɬɶ ɨɲɢɛɤɭ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɪɪɟɤɬɧɨɝɨ ɯаɪаɤɬɟɪа 

ɜɡаɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɢɫɫɥɟɞɭɟɦɵɦɢ ɩаɪаɦɟɬɪаɦɢ [38]. 

Раɫɱɟɬ τ-Кɟɧɞаɥɥа ɩɨɞɪаɡɭɦɟɜаɟɬ ɪаɧɠɢɪɨɜаɧɢɟ ɜɫɟɯ ɟɞɢɧɢɰ ɩɨ 

ɮаɤɬɨɪɧɨɦɭ ɩɪɢɡɧаɤɭ X ɢ ɞаɥɶɧɟɣɲɢɣ ɩɨɞɫɱɟɬ ɱɢɫɥа ɩɨɫɥɟɞɭɸɳɢɯ ɪаɧɝɨɜ, 

ɩɪɟɜɵɲаɸɳɢɯ ɞаɧɧɵɣ (ɢɯ ɨɛɨɡɧаɱɢɦ ɱɟɪɟɡ P – ɱɢɫɥɨ ɫɨɜɩаɞɟɧɢɣ) ɢ ɱɢɫɥɨ 

ɩɨɫɥɟɞɭɸɳɢɯ ɪаɧɝɨɜ ɧɢɠɟ ɞаɧɧɨɝɨ (ɢɯ ɨɛɨɡɧаɱɢɦ ɱɟɪɟɡ Q – ɱɢɫɥɨ ɢɧɜɟɪɫɢɣ), 

ɞɥɹ ɤаɠɞɨɝɨ ɬɟɤɭɳɟɝɨ ɪаɧɝа ɩɨ ɪɹɞɭ ɪɟɡɭɥɶɬаɬɢɜɧɨɝɨ ɩɪɢɡɧаɤа, Мɨɠɧɨ 

ɩɨɤаɡаɬɶ, ɱɬɨ: 

∑ܲ െ ∑Q ൌ  
1
2

 ݊ሺ݊ െ 1ሻ ሺ4.6ሻ 

 

Кɨɷɮɮɢɰɢɟɧɬ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ τ-Кɟɧɞаɥɥа ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ: 

τa = 
ଶሺ∑௉ି∑୕ሻ

௡ሺ௡ିଵሻ
 = 

∑௉ି∑୕
∑௉ା∑୕

 = 1– ସ∑୕
௡ሺ௡ିଵሻ

 = 1– ସ∑௉
௡ሺ௡ିଵሻ

                      ሺ4.7ሻ 

 

ɝɞɟ P – ɱɢɫɥɨ ɫɨɜɩаɞɟɧɢɣ 

Q – ɱɢɫɥɨ ɢɧɜɟɪɫɢɣ 

n – ɱɢɫɥɨ ɫɨɩɨɫɬаɜɥɹɟɦɵɯ ɩаɪ 

 

Даɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɜɡаɢɦɨɜɥɢɹɧɢɹ ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ ʋ 26 ɢ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɵ ʋ 62 ɩɨ ɦɟɬɨɞɢɤɟ Кɟɧɞаɥɥа 

ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ ɜ ɜɢɞɟ Таɛɥɢɰɵ 4.9. 

Таɛɥɢɰа 4.9 – Даɧɧɵɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬа Кɟɧɞаɥɥа 

X Y Раɧɝ X, dx Раɧɝ Y, dy P Q 

264,87 56,02 5 11 15 8 

272,97 54,61 10 10 16 6 

240,66 49,98 2 7 19 2 
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Пɪɨɞɨɥɠɟɧɢɟ Таɛɥɢɰɵ 4.9 

248,97 45,36 3 3 16 4 

269,68 41,90 7 1 13 6 

269,28 49,10 6 4 16 2 

227,06 52,95 1 9 17 0 

263,97 49,97 4 6 14 2 

277,5 49,48 11 5 11 4 

269,97 52,55 8 8 12 2 

293,7 45,09 14 2 12 1 

270,84 61,94 9 13 11 1 

288,65 61,72 12 12 8 3 

306,25 63,24 24 14 10 0 

289,35 66,07 13 16 3 6 

300,1 64,16 20 15 6 2 

306,13 74,19 23 24 3 4 

298,37 72,65 19 22 3 3 

295,84 72,56 15 21 2 3 

300,42 73,87 21 23 3 1 

297,14 71,57 17 20 1 2 

296,52 68,81 16 17 1 1 

298,03 70,05 18 19 0 1 

300,45 69,72 22 18 0 0 

    212 64 

 

Зɧаɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ɩɪɢɜɟɞɟɧɵ 

ɧɢɠɟ ɜ Таɛɥɢɰаɯ 4.10 ɢ 4.11: 
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Таɛɥɢɰа 4.10 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ Кɟɧɞаɥɥа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 26 

Мɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ Нɨɦɟɪ ɫɤɜаɠɢɧɵ Кɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа 

1 70 0,543 

2 62 0,536 

3 71 0,529 

4 98 0,514 

5 49 0,427 

6 96 0,420 

7 209 0,246 

8 53 0,217 

9 107 -0,333 

 

Таɛɥɢɰа 4.11 – Рɟɣɬɢɧɝɨɜаɹ ɬаɛɥɢɰа ɧа ɨɫɧɨɜɟ ɡɧаɱɟɧɢɣ ɫɢɥɵ ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ 

ɫɜɹɡɢ ɩɨ ɦɟɬɨɞɢɤɟ Кɟɧɞаɥɥа ɞɥɹ ɫɤɜаɠɢɧɵ ʋ 106 

Мɟɫɬɨ ɜ ɪɟɣɬɢɧɝɟ Нɨɦɟɪ ɫɤɜаɠɢɧɵ Кɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа 

1 62 0,565 

2 96 0,551 

3 70 0,502 

4 71 0,471 

5 98 0,369 

6 49 0,268 

7 209 0,232 

8 53 0,130 

9 107 -0,246 

 

Вɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ɫɨɩɪɹɠɟɧɨ ɫ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɞɫɱɟɬа ɤɨɥɢɱɟɫɬɜа ɫɨɜɩаɞɟɧɢɣ ɢ ɢɧɜɟɪɫɢɣ, ɩɨɬɨɦɭ 

ɫɱɢɬаɟɬɫɹ ɛɨɥɟɟ ɬɪɭɞɨɟɦɤɢɦ, ɯɨɬɹ ɢ ɨɛɥаɞаɟɬ ɫɜɨɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜаɦɢ, 

ɝɥаɜɧɵɟ ɢɡ ɧɢɯ: 

1) ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲаɹ ɩɪɨɞɜɢɧɭɬɨɫɬɶ ɜ ɢɫɫɥɟɞɨɜаɧɢɢ 

ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ; 
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2) ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɜ ɱаɫɬɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɪаɧɝɨɜ. 

 

Сɬаɬɢɫɬɢɤа τ-Кɟɧɞаɥɥа ɞɭɛɥɢɪɭɟɬ ߩ-Сɩɢɪɦɟɧа ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɫɧɨɜɧɵɯ 

ɩɪɟɞɩɨɥɨɠɟɧɢɣ ɨ ɧаɩɪаɜɥɟɧɧɨɫɬɢ ɫɜɹɡɢ, ɨɞɧаɤɨ ɪаɫɫɱɢɬаɧɧɵɟ ɡɧаɱɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ɢ Сɩɢɪɦɟɧа ɪаɡɥɢɱɧɵ ɩɨ ɦɨɞɭɥɸ, 

ɩɨɬɨɦɭ ɤаɤ ɤɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа ɨɫɧɨɜаɧ ɩɨ ɛɨɥɶɲɟɣ ɱаɫɬɢ ɧа ɩɨɞɫɱɟɬɟ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɧаɩɪаɜɥɟɧɢɹ ɞаɧɧɵɯ, ɜ ɬɨ ɜɪɟɦɹ ɤаɤ ߩ-Сɩɢɪɦɟɧа ɹɜɥɹɟɬɫɹ ɥɢɲɶ 

аɧаɥɨɝɨɦ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ Пɢɪɫɨɧа, ɧɨ ɜ ɪаɧɝɨɜɨɦ ɩɪɟɞɫɬаɜɥɟɧɢɢ. 

Нɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ 

ɤɨɪɪɟɥɹɰɢɢ Кɟɧɞаɥɥа ɢ Сɩɢɪɦɟɧа, ɢɫɯɨɞɹ ɢɡ ɤɨɬɨɪɵɯ ɜɢɞɧɨ, ɱɬɨ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱаɟɜ |ߩ| ൐ |߬| (Рɢɫɭɧɨɤ 4.5). 

 

 
Рɢɫɭɧɨɤ 4.10– Пɪɢɦɟɪɵ ɜɵɱɢɫɥɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ρ-Сɩɢɪɦɟɧа 

ɢ τ-Кɟɧɞаɥɥа  
[Vapnik V., 2000] 

 
4.2.3 Оɰɟɧɤɚ ɡɧɚɱɢɦɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

 

Дɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢɡɧаɬɶ ɤɨɪɪɟɤɬɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɧɨɣ ɨɰɟɧɤɢ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɣ ɫɜɹɡɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɫɬаɬɢɫɬɢɱɟɫɤɢɣ ɩаɪаɦɟɬɪ 

ɡɧаɱɢɦɨɫɬɢ, ɩɪɢɬɨɦ ɜɵɱɢɫɥɟɧɢɟ ɞаɧɧɨɝɨ ɩаɪаɦɟɬɪа ɞɥɹ ɤаɠɞɨɝɨ ɢɡ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɯɨɬɶ ɢ ɩɨ ɩɨɯɨɠɢɦ, ɧɨ 

ɪаɡɧɵɦ аɥɝɨɪɢɬɦаɦ. 

Дɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɢ ɜɵɛɪаɧɧɨɦ ɭɪɨɜɧɟ ɡɧаɱɢɦɨɫɬɢ ߙ ɨɬɛɪɨɫɢɬɶ ɧɭɥɟɜɨɟ 

ɡɧаɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ρ-Сɩɢɪɦɟɧа ɢɥɢ τ-Кɟɧɞаɥɥа, 

ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɤɪɢɬɢɱɟɫɤɭɸ ɬɨɱɤɭ. 
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Вɵɱɢɫɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬа Сɩɢɪɦɟɧа 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ Фɨɪɦɭɥɟ 4.8: 

 

Ткр ൌ ,ሺαݐ kሻ ∙ ඨ1 െ ଶ݌

݊ െ 2
ሺ4.8ሻ 

 

ɝɞɟ n – ɨɛɴɟɦ ɜɵɛɨɪɤɢ,  

p – ɡɧаɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ, 

t(ߙ, k) – ɤɪɢɬɢɱɟɫɤаɹ ɬɨɱɤа ɞɜɭɫɬɨɪɨɧɧɟɣ ɤɪɢɬɢɱɟɫɤɨɣ ɨɛɥаɫɬɢ, ɤɨɬɨɪɭɸ 

ɧаɯɨɞɹɬ ɩɨ ɬаɛɥɢɰɟ ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ ɪаɫɩɪɟɞɟɥɟɧɢɹ Сɬɶɸɞɟɧɬа (Рɢɫɭɧɨɤ 

4.6). 

 
Рɢɫɭɧɨɤ 4.11 – Таɛɥɢɰа ɤɪɢɬɢɱɟɫɤɢɯ ɬɨɱɟɤ ɪаɫɩɪɟɞɟɥɟɧɢɹ Сɬɶɸɞɟɧɬа  

[Vapnik V., 2000] 
 

Вɵɪаɠɟɧɢɟ ɞɥɹ ɧаɯɨɠɞɟɧɢɹ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬа 

Кɟɧɞаɥɥа ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ (Фɨɪɦɭɥа 4.9): 

 



 85 

кܶр ൌ ඨ
2 ∙ ሺ2݊ ൅ 5ሻ
9݊ ∙ ሺ݊ െ 1ሻ

೥кр

 ሺ4.9ሻ 

 

ɝɞɟ n – ɨɛɴɟɦ ɜɵɛɨɪɤɢ;  

zɤɪ – ɤɪɢɬɢɱɟɫɤаɹ ɬɨɱɤа ɞɜɭɫɬɨɪɨɧɧɟɣ ɤɪɢɬɢɱɟɫɤɨɣ ɨɛɥаɫɬɢ, ɤɨɬɨɪɭɸ 

ɧаɯɨɞɹɬ ɩɨ ɬаɛɥɢɰɟ ɮɭɧɤɰɢɢ Лаɩɥаɫа (Рɢɫɭɧɨɤ 4.7) ɩɨ ɪаɜɟɧɫɬɜɭ (Фɨɪɦɭɥа 

4.10): 

Ф൫ݖкр൯ ൌ
1 െ ߙ

2
 ሺ4.10ሻ 

 

 ɝɞɟ ߙ – ɭɪɨɜɟɧɶ ɫɬаɬɢɫɬɢɱɟɫɤɨɣ ɡɧаɱɢɦɨɫɬɢ 

 

Рɢɫɭɧɨɤ 4.12 – Таɛɥɢɰа ɮɭɧɤɰɢɢ Лаɩɥаɫа 
[Vapnik V., 2000] 
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Еɫɥɢ  – ɧɟɜɨɡɦɨɠɧɨ ɨɬɜɟɪɝɧɭɬɶ ɝɢɩɨɬɟɡɭ ɨ ɪаɜɟɧɫɬɜɟ ɧɭɥɸ 

ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ – ɪаɧɝɨɜаɹ ɤɨɪɪɟɥɹɰɢɨɧɧаɹ ɫɜɹɡɶ ɦɟɠɞɭ 

ɜɟɥɢɱɢɧаɦɢ ɩɪɢɡɧаɟɬɫɹ ɧɟɡɧаɱɢɬɟɥɶɧɨɣ.  

Еɫɥɢ  – ɝɢɩɨɬɟɡɭ ɨ ɪаɜɟɧɫɬɜɟ ɧɭɥɸ ɤɨɷɮɮɢɰɢɟɧɬа ɤɨɪɪɟɥɹɰɢɢ 

ɨɬɜɟɪɝаɸɬ – ɝɨɜɨɪɹɬ, ɱɬɨ ɦɟɠɞɭ ɜɟɥɢɱɢɧаɦɢ ɫɭɳɟɫɬɜɭɟɬ ɡɧаɱɢɦаɹ ɪаɧɝɨɜаɹ 

ɤɨɪɪɟɥɹɰɢɨɧɧаɹ ɫɜɹɡɶ. 

Чɢɫɥɨ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ k – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ ɡɧаɱɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɩɪɢ ɪаɫɱɟɬɟ ɫɬаɬɢɫɬɢɱɟɫɤɨɣ ɯаɪаɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɜɨɛɨɞɧɨ 

ɜаɪɶɢɪɨɜаɬɶɫɹ. Оɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧа ɨɫɧɨɜɟ ɨɛɴɟɦа ɜɵɛɨɪɤɢ ɢ ɪаɜɧɨ (Фɨɪɦɭɥа 

4.11): 

 

݇ ൌ ݊ െ 2                                                      ሺ4.11ሻ 

Дɥɹ ɤаɠɞɨɝɨ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɩɪɨɜɟɞɟɧа 

ɩɪɨɜɟɪɤа ɩɨɥɭɱɟɧɧɨɝɨ ɡɧаɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɢɬɢɱɟɫɤɨɝɨ ɡɧаɱɟɧɢɹ Tɤɪ ɩɪɢ 

ɭɪɨɜɧɟ ɡɧаɱɢɦɨɫɬɢ 0,05 = ߙ ɢ ɱɢɫɥɟ ɫɬɟɩɟɧɟɣ ɫɜɨɛɨɞɵ k = 22. Уɪɨɜɟɧɶ 

ɡɧаɱɢɦɨɫɬɢ ɜ ɦаɬɟɦаɬɢɱɟɫɤɨɣ ɫɬаɬɢɫɬɢɤɟ ɨɛɨɡɧаɱаɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɨɬɤɥɨɧɢɬɶ ɧɭɥɟɜɭɸ ɝɢɩɨɬɟɡɭ, ɤɨɝɞа ɧа ɫаɦɨɦ ɞɟɥɟ ɨɧа ɜɟɪɧа ɢ ɹɜɥɹɟɬɫɹ 

ɩɨɪɨɝɨɦ ɞɥɹ ɨɰɟɧɤɢ ɪɟɡɭɥɶɬаɬа ɤаɤ ɫɬаɬɢɫɬɢɱɟɫɤɢ ɡɧаɱɢɦɨɝɨ. Еɫɥɢ ߙ 

ɩɪɢɧɢɦаɟɬ ɡɧаɱɟɧɢɟ ɪаɜɧɨɟ 0,05, ɬɨ ɷɬɨ ɨɡɧаɱаɟɬ, ɱɬɨ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 5% 

ɪɟɡɭɥɶɬаɬ ɛɭɞɟɬ ɩɨɥɭɱɟɧ, ɟɫɥɢ ɜɟɪɧа ɧɭɥɟɜаɹ ɝɢɩɨɬɟɡа, ɬɨ ɟɫɬɶ ɩɪɢɦɟɧɟɧɢɟ 

ɦɟɬɨɞɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ ɧɟɜɨɡɦɨɠɧɨ. Дɪɭɝɢɦɢ ɫɥɨɜаɦɢ, ɭɪɨɜɟɧɶ 

ɡɧаɱɢɦɨɫɬɢ 0,05 = ߙ ɨɛɨɡɧаɱаɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 95% ɬɨɝɨ, ɱɬɨ ɪɟɡɭɥɶɬаɬɵ 

ɢɫɫɥɟɞɨɜаɧɢɹ ɜɟɪɧɵ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵ. 

Пɨ ɬаɛɥɢɰɟ ɪаɫɩɪɟɞɟɥɟɧɢɹ ɮɭɧɤɰɢɢ Лаɩɥаɫа ɡɧаɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ 

ɬɨɱɤɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɤɪɢɬɢɱɟɫɤɨɣ ɨɛɥаɫɬɢ ݖкр ɩɪɢ 0,05 = ߙ ɢ k = 22 ɪаɜɧɨ 1,96. 

Зɧаɱɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɞɜɭɫɬɨɪɨɧɧɟɣ ɤɪɢɬɢɱɟɫɤɨɣ ɨɛɥаɫɬɢ t(ߙ, k), 

ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ ɤɨɷɮɮɢɰɢɟɧɬа Сɩɢɪɦɟɧа, ɫ ɬɟɦɢ ɠɟ ɜɯɨɞɧɵɦɢ 

ɩаɪаɦɟɬɪаɦɢ ɪаɜɧɨ 2,405. Эɬɢ ɡɧаɱɟɧɢɹ ɯаɪаɤɬɟɪɢɡɭɟɬ ɜɵɛɨɪɤɭ ɢ ɨɞɢɧаɤɨɜɵ 

ɞɥɹ ɤаɠɞɨɣ аɧаɥɢɡɢɪɭɟɦɨɣ ɩаɪɵ ɫɤɜаɠɢɧ «ɧаɝɧɟɬаɬɟɥɶɧаɹ – ɞɨɛɵɜаɸɳаɹ». 
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Пɪɢɦɟɪɵ ɪаɫɱɟɬɨɜ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɡɧаɱɢɦɨɫɬɢ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɢ Кɟɧɞаɥɥа ɦɟɠɞɭ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ ʋ 26 ɢ ɞɨɛɵɜаɸɳɟɣ ɫɤɜаɠɢɧɨɣ ʋ 62 ɩɪɢɜɟɞɟɧɵ 

ɧɢɠɟ. 

 

Дɥɹ ɤɨɷɮɮɢɰɢɟɧɬа Сɩɢɪɦɟɧа (Фɨɪɦɭɥа 4.12): 

 

кܶр ൌ 2,405 ∙ ටଵି଴,଻ହమ

ଶସିଶ
ൌ 0,34                                            ሺ4.12ሻ  

 

Дɥɹ ɤɨɷɮɮɢɰɢɟɧɬа Кɟɧɞаɥɥа (Фɨɪɦɭɥа 4.13): 

 

кܶр ൌ 1,96 ∙ ඨ
2 ∙ ሺ2 ∙ 24 ൅ 5ሻ

9 ∙ 24 ∙ ሺ24 െ 1ሻ ൌ 0,29                           ሺ4.13ሻ  

 

Пɨɫɤɨɥɶɤɭ , ɬɨ ɨɬɤɥɨɧɹɟɦ ɝɢɩɨɬɟɡɭ ɨ ɪаɜɟɧɫɬɜɟ ɧɭɥɸ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ. Дɪɭɝɢɦɢ ɫɥɨɜаɦɢ, ɨɛа ɤɨɷɮɮɢɰɢɟɧɬа ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ 

ɫɬаɬɢɫɬɢɱɟɫɤɢ ɡɧаɱɢɦɵ, ɢ ɪаɧɝɨɜаɹ ɤɨɪɪɟɥɹɰɢɨɧɧаɹ ɫɜɹɡɶ ɦɟɠɞɭ ɨɰɟɧɤаɦɢ 

ɡɧаɱɢɦаɹ. Дɥɹ ɩɪɨɱɢɯ ɪаɫɫɦаɬɪɢɜаɟɦɵɯ ɩаɪ ɫɤɜаɠɢɧ ɪɟɡɭɥɶɬаɬ ɩɪɨɜɟɪɤɢ 

аɧаɥɨɝɢɱɟɧ – ɜɫɟ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɧаɱɟɧɢɹ ɫɬаɬɢɫɬɢɱɟɫɤɢ ɡɧаɱɢɦɵ. 

В ɪаɦɤаɯ ɞаɧɧɨɣ ɪаɛɨɬɵ ɤɨɧɞɢɰɢɨɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ 

ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɡɧаɱɟɧɢɹ ɤɨɬɨɪɵɯ, ɫɨɝɥаɫɧɨ ɲɤаɥɟ Чɟɞɞɨɤа, 

ɯаɪаɤɬɟɪɢɡɭɸɬ ɡаɦɟɬɧɭɸ ɫɜɹɡɶ ɢɥɢ ɜɵɲɟ, ɫ ɭɱɟɬɨɦ ɪаɫɱɟɬɨɜ ɤаɤ ɩɨ ɦɟɬɨɞɢɤɟ 

Сɩɢɪɦɟɧа, ɬаɤ ɢ ɦɟɬɨɞɢɤɟ Кɟɧɞаɥɥа. 

Сɨɝɥаɫɧɨ ɪɟɡɭɥɶɬаɬаɦ аɧаɥɢɡа ɡɧаɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪаɧɝɨɜɨɣ 

ɤɨɪɪɟɥɹɰɢɢ ɧаɢɛɨɥɶɲɟɣ ɬɟɫɧɨɬɨɣ ɫɜɹɡɢ ɯаɪаɤɬɟɪɢɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩаɪɵ 

ɫɤɜаɠɢɧ: 1) ɧаɝɧɟɬаɬɟɥɶɧаɹ ɫɤɜаɠɢɧа ʋ 26 ɨɤаɡɵɜаɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 

ɧа ɞɨɛɵɜаɸɳɢɟ ɫɤɜаɠɢɧɵ ʋ 62, 70, 71, 98; 2) ɡаɦɟɬɧɵɣ ɭɪɨɜɟɧɶ 

ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɨɛɧаɪɭɠɟɧ ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɨɣ ɫɤɜаɠɢɧɨɣ ʋ 106 

ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ʋ 62, 70, 96. 
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Пɨɥɭɱɟɧɧɵɟ ɨɬɪɢɰаɬɟɥɶɧɵɟ ɡɧаɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɦɨɝɭɬ 

ɛɵɬɶ ɨɛɴɹɫɧɟɧɵ ɤаɤ ɫɥɟɞɫɬɜɢɟ ɫɥаɛɨɝɨ ɜɥɢɹɧɢɟ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ɜ 

ɡɨɧɟ ɨɬɛɨɪа ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ. 

Пɪɨɱɢɟ ɪɟɡɭɥɶɬаɬɵ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɫɬаɜɥɟɧɧɵɦ ɬɪɟɛɨɜаɧɢɹɦ, 

ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɧаɥɢɱɢɟ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɥɵ, 

ɨɬɥɢɱɧɨɣ ɨɬ ɧɭɥɹ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɫɭɳɟɫɬɜɨɜаɧɢɢ ɡаɤɨɧɨɦɟɪɧɨɫɬɟɣ ɦɟɠɞɭ 

ɡɧаɱɟɧɢɹɦɢ ɡаɤаɱɤɢ ɢ ɨɬɛɨɪɨɜ ɫɤɜаɠɢɧ, ɨɞɧаɤɨ ɱɟɬɤɨ ɤɥаɫɫɢɮɢɰɢɪɨɜаɬɶ ɷɬɢ 

ɩаɪɵ ɤаɤ ɫɜɹɡаɧɧɵɟ ɧɟ ɭɞаɟɬɫɹ, ɜɜɢɞɭ ɞɟɣɫɬɜɢɹ ɬаɤɢɯ ɮаɤɬɨɪɨɜ ɤаɤ ɪаɫɫɬɨɹɧɢɹ 

ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ, ɞɟɣɫɬɜɢɟ ɞɪɭɝɢɯ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ, ɜɥɢɹɧɢɟ 

ɬɟɤɬɨɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ.  

Пɨɞɜɨɞɹ ɢɬɨɝ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜɵɛɪаɧɧаɹ ɦɟɬɨɞɢɤа 

ɩɨɡɜɨɥɹɟɬ ɨɛɧаɪɭɠɢɬɶ ɧаɥɢɱɢɟ ɬɟɫɧɨɣ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫɨ 

ɫɤɜаɠɢɧаɦɢ, ɪаɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɸɠɧɨɣ ɢ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɣ ɱаɫɬɹɯ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɭɱаɫɬɤа ɩɥаɫɬа. 

Дɥɹ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬаɬɨɜ ɨɰɟɧɤɢ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɫɤɜаɠɢɧ ɩɨ 

ɤɨɷɮɮɢɰɢɟɧɬаɦ Сɩɢɪɦɟɧа ɢ Кɟɧɞаɥɥа ɩɪɨɫɥɟɠɢɜаɟɬɫɹ ɜɡаɢɦɨɫɜɹɡɶ ɫ ɤаɪɬɨɣ 

ɩɪɨɧɢɰаɟɦɨɫɬɢ ɩɨ ɨɩɵɬɧɨɦɭ ɭɱаɫɬɤɭ (Рɢɫɭɧɨɤ 4.8). Пɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬаɬɵ 

ɭɤаɡɵɜаɸɬ ɧа ɜɟɪɧɨɫɬɶ ɜɵɛɪаɧɧɨɝɨ ɦɟɬɨɞа ɨɰɟɧɤɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ 

ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ, ɱɬɨ ɬаɤɠɟ ɩɨɞɬɜɟɪɠɞаɟɬɫɹ ɪɟɡɭɥɶɬаɬаɦɢ 

ɩɪɨɜɟɞɟɧɧɵɯ ɪаɧɟɟ ɢɫɫɥɟɞɨɜаɧɢɣ. 
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Рɢɫɭɧɨɤ 4.13 – Каɪɬа ɩɪɨɧɢɰаɟɦɨɫɬɢ ɩɨ ɨɩɵɬɧɨɦɭ ɭɱаɫɬɤɭ 
[Сɨɫɬаɜɢɥ: Сɧɟɝɢɪɟɜ М.А., 2023] 

 

4.3 Аɧɚɥɢɡ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɢɤɢ ɨɰɟɧɤɢ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦɢ ɢ ɞɨɛɵɜɚɸɳɢɦɢ 

ɫɤɜɚɠɢɧɚɦɢ 
 

Дɥɹ ɛɨɥɟɟ ɩɨɥɧɨɝɨ аɧаɥɢɡа ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɤɥаɞɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɦɟɬɨɞɢɤɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɜ ɪаɣɨɧɟ 

ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ ʋ26 ɢ ʋ 106 ɩɪɨɜɟɞɟɧɨ ɫɪаɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ 

ɪɟɡɭɥɶɬаɬɨɜ ɫ ɪɟɡɭɥɶɬаɬаɦɢ ɬɪаɫɫɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɢ ɢɫɫɥɟɞɨɜаɧɢɣ, 

ɩɪɨɜɟɞɟɧɧɵɯ ɦɟɬɨɞɨɦ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ.  

Сɨɩɨɫɬаɜɥɟɧɢɟ ɮаɤɬɢɱɟɫɤɢɯ ɞаɧɧɵɯ, ɩɪɢɧɹɬɵɯ ɩɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪаɧɟɟ 

ɢɫɫɥɟɞɨɜаɧɢɹɦ, ɢ ɞаɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɪɟɡɭɥɶɬаɬɟ ɪаɫɱɟɬа ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɪаɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɩɨ ɪаɫɩɪɟɞɟɥɟɧɢɸ ɡаɤаɱɤɢ ɜɨɞɵ ɨɬ ɫɤɜаɠɢɧ ʋʋ 26, 106 

ɩɪɢɜɟɞɟɧɨ ɜ Таɛɥɢɰɟ 4.12.  
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Таɛɥɢɰа 4.12 – Сɨɩɨɫɬаɜɥɟɧɢɟ ɪɟɡɭɥɶɬаɬɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɫ 

ɪɟɡɭɥɶɬаɬаɦɢ ɪаɧɟɟ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ 

ʋ 

ɧаɝɧɟɬаɬɟɥɶɧɨɣ 

ɫɤɜаɠɢɧɵ 

ʋ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ 

Кɨɪɪɟɥɹɰɢɨɧɧɵɣ 

аɧаɥɢɡ 

Тɪаɫɫɟɪɧɵɟ 

ɢɫɫɥɟɞɨɜаɧɢɹ 
Гɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɟ 

26 62, 70, 71, 98 
53, 62, 70, 71, 

96, 98 
62, 70, 71, 107, 209 

106 49, 62, 70 
62, 70, 91, 96, 

98, 209 
49, 70, 71, 209 

 

Оɰɟɧɤа ɜɡаɢɦɨɜɥɢɹɧɢɹ ɫɤɜаɠɢɧ, ɩɨɥɭɱɟɧɧаɹ ɜ ɪɟɡɭɥɶɬаɬɟ ɜɵɩɨɥɧɟɧɢɹ 

ɪаɛɨɬɵ, ɥɟɝɤɨ ɪɟаɥɢɡɭɟɬɫɹ ɢ ɩɨɤаɡɵɜаɟɬ ɞɨɫɬаɬɨɱɧɨ ɜɵɫɨɤɭɸ ɫɯɨɞɢɦɨɫɬɶ ɩɨ 

ɫɪаɜɧɟɧɢɸ ɫɨ ɫɱɢɬаɸɳɢɦɢɫɹ ɮаɤɬɢɱɟɫɤɢɦɢ ɞаɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ 

ɪɟɡɭɥɶɬаɬɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ ɢ ɢɧɞɢɤаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, 

ɱɬɨ ɝɨɜɨɪɢɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ.  

Пɨɞɯɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɪаɛɨɬɟ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧ ɤаɤ ɫɪɟɞɫɬɜɨ 

ɷɤɫɩɪɟɫɫ-ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ 

ɞɨɛɵɜаɸɳɢɦɢ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɫɤɜаɠɢɧаɦɢ ɫ ɰɟɥɶɸ ɜɵɞɟɥɟɧɢɹ 

ɞɨɦɢɧɢɪɭɸɳɢɯ ɧаɩɪаɜɥɟɧɢɣ ɮɢɥɶɬɪаɰɢɢ [45]. Даɧɧаɹ ɢɧɮɨɪɦаɰɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧа ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡа ɫɨɫɬɨɹɧɢɟɦ 

ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɹɜɥɹɬɶɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɨɬɛɨɪа ɫɤɜаɠɢɧ-ɤаɧɞɢɞаɬɨɜ ɞɥɹ ɜɧɟɞɪɟɧɢɹ 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ, а ɬаɤɠɟ ɤɨɪɪɟɤɰɢɢ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪаɦɦ 

ɡаɜɨɞɧɟɧɢɹ. 

Тɟɦ ɧɟ ɦɟɧɟɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɢ ɨɞɢɧ ɢɡ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɨɰɟɧɤɢ 

ɜɟɥɢɱɢɧɵ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɬɨɞɨɜ ɧɟ ɦɨɠɟɬ ɫɱɢɬаɬɶɫɹ 

ɭɧɢɜɟɪɫаɥɶɧɵɦ ɢ аɛɫɨɥɸɬɧɨ ɜɟɪɧɵɦ ɜ ɪаɦɤаɯ ɪɟɲɟɧɢɹ ɡаɞаɱɢ ɨɛ ɨɩɪɟɞɟɥɟɧɢɢ 

ɫɬɟɩɟɧɢ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɦɟɠɞɭ ɫɤɜаɠɢɧаɦɢ, а ɦаɤɫɢɦаɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɩɪɢ ɫɨɜɦɟɫɬɧɨɦ ɢɫɩɨɥɶɡɨɜаɧɢɢ ɜɫɟɯ ɬɪɟɯ ɦɟɬɨɞɨɜ аɧаɥɢɡа ɫ 

ɩɨɫɥɟɞɭɸɳɟɣ ɫɜɟɪɤɨɣ ɪɟɡɭɥɶɬаɬɨɜ ɢ ɜɵɞɟɥɟɧɢɟɦ ɨɛɳɢɯ ɩɨɥɨɠɟɧɢɣ 
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ɢɫɫɥɟɞɨɜаɧɢɣ. Оɞɧаɤɨ ɜ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɨɰɟɫɫɨɜ ɧɟɮɬɟɝаɡɨɞɨɛɵɱɢ, 

ɫɨɩɪɹɠɟɧɧɵɯ ɫɨ ɡɧаɱɢɬɟɥɶɧɵɦɢ ɨɛɴɟɦаɦɢ ɩɪɨɜɨɞɢɦɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ 

ɨɫɥɨɠɧɟɧɧɵɯ ɬɪɭɞɧɨɞɨɫɬɭɩɧɨɫɬɶɸ ɧɟɤɨɬɨɪɵɯ ɫɤɜаɠɢɧ, ɧаɩɪɢɦɟɪ, ɜ 

ɡаɛɨɥɨɱɟɧɧɵɯ ɦɟɫɬɧɨɫɬɹɯ ɢɥɢ ɧа ɦɨɪɫɤɢɯ ɩɥɨɳаɞɹɯ, ɩɨɜɫɟɦɟɫɬɧɨɟ 

ɩɪɢɦɟɧɟɧɢɟ ɬɪаɞɢɰɢɨɧɧɵɯ ɦɟɬɨɞɨɜ, ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɢ ɧɟ ɩɨɡɜɨɥɹɸɳɢɯ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɰɟɧɢɜаɬɶ ɜɨɡɞɟɣɫɬɜɢɟ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫɤɜаɠɢɧ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɨɛɴɟɤɬа ɫ ɩɨɡɢɰɢɢ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɫɜɹɡаɧɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ.  

Иɦɟɧɧɨ ɩɨɷɬɨɦɭ ɩɪɟɞɥɨɠɟɧɧɵɣ ɩɨɞɯɨɞ, ɥɟɝɤɨ ɪɟаɥɢɡɭɟɦɵɣ ɜ ɭɫɥɨɜɢɹɯ 

ɩɪɨɦɵɫɥɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɨɬɥɢɱаɸɳɢɣɫɹ ɞɟɲɟɜɢɡɧɨɣ ɢɫɫɥɟɞɨɜаɧɢɹ ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ аɜɬɨɦаɬɢɡаɰɢɢ ɩɪɨɰɟɫɫɨɜ ɢ ɨɯɜаɬа ɜɫɟɝɨ ɮɨɧɞа ɫɤɜаɠɢɧ ɡа ɜɫɸ 

ɢɫɬɨɪɢɸ ɪаɡɪаɛɨɬɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɢɫɬɟɦɵ ППД, ɦɨɠɟɬ ɛɵɬɶ ɪаɫɩɪɨɫɬɪаɧɟɧ 

ɧа ɞɪɭɝɢɟ ɨɛɴɟɤɬɵ ɷɤɫɩɥɭаɬаɰɢɢ ɫ ɰɟɥɶɸ ɤɨɧɬɪɨɥɹ ɢ ɨɩɬɢɦɢɡаɰɢɢ ɫɢɫɬɟɦ 

ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

 

4.4 Оɛɨɫɧɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɡɚɤɚɱɤɢ ɩɨɥɢɦɟɪɧɨɝɨ ɪɚɫɬɜɨɪɚ 
 

На ɨɫɧɨɜаɧɢɢ ɩɪɨɜɟɞɟɧɧɨɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ ɦɟɬɨɞаɦɢ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ ɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɞɨɦɢɧаɧɬɧɵɟ ɧаɩɪаɜɥɟɧɢɹ ɮɢɥɶɬɪаɰɢɢ ɡаɤаɱɢɜаɟɦɨɣ ɠɢɞɤɨɫɬɢ. 

Наɥɢɱɢɟ ɜɥɢɹɧɢɹ ɜɵɫɨɤɨɩɪɨɧɢɰаɟɦɵɯ ɤаɧаɥɨɜ ɫɜɹɡаɧɨ ɫ ɞɟɫɬɪɭɤɰɢɟɣ 

ɪаɧɟɟ ɫɨɡɞаɧɧɨɣ ɜɵɫɨɤɨɜɹɡɤɨɣ ɨɬɨɪɨɱɤɢ ɜ ɪаɣɨɧɟ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ 

ʋʋ26 ɢ 106 [43]. В ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɜɬɨɪɧɨɟ ɫɨɡɞаɧɢɟ 

ɜɵɫɨɤɨɜɹɡɤɨɣ ɨɬɨɪɨɱɤɢ ɞɥɹ ɨɫɥаɛɥɟɧɢɹ ɜɥɢɹɧɢɹ ɤаɧаɥɨɜ ɧɢɡɤɨɝɨ 

ɮɢɥɶɬɪаɰɢɨɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Кɪɨɦɟ ɬɨɝɨ, ɜ ɪɟɡɭɥɶɬаɬɟ аɧаɥɢɡа ɬɟɤɭɳɢɯ ɩɨɤаɡаɬɟɥɟɣ ɪаɡɪаɛɨɬɤɢ ɫ 

ɧаɱаɥа ɜɧɟɞɪɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɢɱɢɧɵ 

ɩаɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɛɵɱɢ ɧɟɮɬɢ. Даɧɧɵɣ аɧаɥɢɡ ɩɨɤаɡаɥ, ɱɬɨ 

ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦа ɡаɤаɱɤɢ ɢ ɤɨɧɰɟɧɬɪаɰɢɢ ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа ɧɟɨɛɯɨɞɢɦɨ 

ɩɨ 3-ɦ ɩɪɢɱɢɧаɦ:  
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1. Зɧаɱɢɬɟɥɶɧɨɟ ɩɪɟɜɵɲɟɧɢɟ ɫɭɦɦаɪɧɵɯ ɨɬɛɨɪɨɜ ɠɢɞɤɨɫɬɢ 

ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɫɭɦɦаɪɧɨɣ ɡаɤаɱɤɨɣ ɜɨɞɵ ɜ ɫɤɜ. 26 ɢ 

106 ɧа 230 ɦ3/ɫɭɬ; 

2. Паɞɟɧɢɟ ɩɥаɫɬɨɜɨɝɨ ɞаɜɥɟɧɢɹ ɧа ɭɱаɫɬɤɟ ɫɤɜ. 26 ɢ 106; 

3. Дɟɫɬɪɭɤɰɢɹ ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ ɜɜɢɞɭ ɧɟɞɨɫɬаɬɨɱɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ ɩɨɥɹ ɜɨɞɵ. 

 

Уɱɢɬɵɜаɹ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɩɪɟɞɥɨɠɟɧа ɫɥɟɞɭɸɳаɹ 

ɩɪɨɝɪаɦɦа ɜɵɫɨɤɨɜɹɡɤɨɣ ɩɨɥɢɦɟɪɧɨɣ ɨɬɨɪɨɱɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɥɢɦɟɪɧɵɦ 

ɡаɜɨɞɧɟɧɢɟɦ ɨɬ 01.01.2016 (Таɛɥɢɰа 4.13): 

 

 

Таɛɥɢɰа 4.13 – Пɪɨɝɪаɦɦа ɡаɤаɱɤɢ ɞɥɹ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

Паɪаɦɟɬɪɵ ɡаɤаɱɤɢ  
Маɤɫ. ɨɛɴɟɦ 

ɡаɤаɱɤɢ (ɦ3/ɫɭɬ) 
Пɨɥɢɦɟɪ (ɬɨɧɧ) 

Наɤɨɩɥɟɧɧɵɣ ɩɨɥɢɦɟɪ 

(ɬɨɧɧ) 

Кɨɥɢɱɟɫɬɜɨ 

ɞɧɟɣ 

ɡаɤаɱɤɢ 

Кɨɧɰɟɧɬɪаɰɢɹ 

ɩɨɥɢɦɟɪа 

(ppm) 

Вɹɡɤɨɫɬɶ 

ɩɨɥɢɦɟɪа 

(ɫП) 

Сɤɜ.  

ʋ26 

Сɤɜ. 

ʋ106 

Сɤɜ.  

ʋ26 

Сɤɜ. 

ʋ106 

Сɤɜ. 

 ʋ26 
Сɤɜ. ʋ106 

1 ɷɬаɩ. Оɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜаɧɢɹ 

1 500 2,5 125 125 0,125 0,125 0,13 0,13 

1 1000 4 125 125 0,25 0,25 0,38 0,38 

1 2000 9,75 125 125 0,5 0,5 0,88 0,88 

1 3000 28 125 125 0,75 0,75 1,63 1,63 

1 4000 50 125 125 1 1 2,63 2,63 

1 5000 89 125 125 1,25 1,25 3,88 3,88 

1 6000 140 125 125 1,5 1,5 5,38 5,38 

1 7000 200 125 125 1,75 1,75 7,13 7,13 

1 8500 323 125 125 2,125 2,125 9,25 9,25 

22 8500 323 175 125 65,45 46,9 74,7 56,13 

2 ɷɬаɩ. Оɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɟ ɪаɛɨɬɵ 

23 8500 323 175 125 68,43 48,88 143,13 105.01 
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Пɪɨɞɨɥɠɟɧɢɟ Таɛɥɢɰɵ 4.13 

1 8500 323 175 125 2,975 2,125 146,11 107,13 

1 7000 200 175 125 2,45 1,75 148,56 108,88 

1 6000 140 175 125 2,1 1,5 150,7 110,38 

1 5000 89 175 125 1,75 1,25 152,45 111,63 

1 4000 50 175 125 1,4 1 153,85 112,63 

1 3000 28 175 125 1,05 0,75 154,9 113,38 

1 2000 9,75 250 150 1 0,6 155,9 113,98 

153 1500 7 250 150 153 91,8 308,9 205,78 

3 ɷɬаɩ. Пɪɨɦɵɲɥɟɧɧɵɟ ɪаɛɨɬɵ 

518 1500 7 300 200 451,1 310,8 760 516,58 

 

Пɪɢɦɟɱаɧɢɟ – Оɛɴɟɦɵ ɡаɤаɱɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɤаɱɟɫɬɜɟ ɞɟɦɨɧɫɬɪаɰɢɢ, 

ɨɫɧɨɜɵɜаɹɫɶ ɧа ɢɫɬɨɪɢɢ ɡаɤаɱɤɢ. Даɧɧɵɟ ɨɛɴɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɫɤɨɪɪɟɤɬɢɪɨɜаɧɵ 

ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɫɨɛɥɸɞаɹ ɭɫɥɨɜɢɟ 

ɧɟɩɪɟɜɵɲɟɧɢɹ ɦаɤɫɢɦаɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞаɜɥɟɧɢɹ ɜ ɫɤɜаɠɢɧɟ ʋ 26, 

ɫɨɫɬаɜɥɹɸɳɟɟ 85 ɛаɪ, ɢ ɜ ɫɤɜаɠɢɧɟ ʋ 106, ɫɨɫɬаɜɥɹɸɳɟɟ 100 ɛаɪ. 

 

4.5 Оɰɟɧɤɚ ɢ ɩɪɨɝɧɨɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɥɢɦɟɪɧɨɝɨ ɡɚɜɨɞɧɟɧɢɹ 

 

Тɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɡаɤаɱɤɢ ɩɨɥɢɦɟɪа ɛɵɥ ɪаɫɫɱɢɬаɧ ɜ ɪаɦɤаɯ 

аɞаɩɬɢɪɨɜаɧɧɨɣ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤɟ ɧа ɝɨɪɢɡɨɧɬɟ 

М-II-3. 

Пɟɪɢɨɞ ɩɪɨɝɧɨɡа ɫɨɫɬаɜɥɹɟɬ 5 ɥɟɬ ɫ 01.01.2016 ɝ ɩɨ 01.01.2021 ɝ. Даɧɧɵɟ 

ɩɨ ɪаɡɪаɛɨɬɤɟ ɩɪɨɞɥɟɧɵ ɫɨɝɥаɫɧɨ ɭɫɪɟɞɧɟɧɧɨɦɭ ɡа ɩɨɫɥɟɞɧɢɟ ɩɨɥɝɨɞа 

ɮаɤɬɢɱɟɫɤɨɦɭ ɞɟɛɢɬɭ. Кɨɷɮɮɢɰɢɟɧɬ ɷɤɫɩɥɭаɬаɰɢɢ ɩɪɢɧɹɬ, ɪаɜɧɵɦ ɟɞɢɧɢɰɟ. 

Даɧɧɵɟ ɩɨ ɡаɤаɱɤɟ ɩɨɥɢɦɟɪа ɩɪɨɞɥɟɧɵ ɫɨɝɥаɫɧɨ ɭɫɪɟɞɧɟɧɧɨɣ ɡа ɩɨɫɥɟɞɧɢɟ 

ɩɨɥɝɨɞа ɮаɤɬɢɱɟɫɤɨɣ ɩɪɢɟɦɢɫɬɨɫɬɢ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɫɤɜаɠɢɧ. 

Пɨ ɞаɧɧɵɦ ɦɢɪɨɜɨɝɨ ɨɩɵɬа ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦаɤɫɢɦаɥɶɧɨɝɨ ɷɮɮɟɤɬа ɨɬ 

ɬɟɯɧɨɥɨɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɡаɩɨɥɧɢɬɶ ɛɨɥɟɟ 30% ɩɨɪɨɜɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. 

Заɩɨɥɧɟɧɢɟ 30 % ɩɨɪɨɜɨɝɨ ɨɛɴɺɦа ɜ ɩɪɟɞɟɥаɯ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа ɛɭɞɟɬ 

ɞɨɫɬɢɝɧɭɬɨ ɤ 01.01.2018 ɝ. ɩɪɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɛɴɟɦаɯ ɡаɤаɱɤɢ. 
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Таɛɥɢɰа 4.14 – Пɪɨɝɧɨɡɧаɹ ɞɨɛɵɱа ɞɨ 2021 ɝɨɞа 

Даɬа 

ɩɪɨɝɧɨɡа 

Баɡɨɜаɹ 

ɞɨɛɵɱа 

ɧɟɮɬɢ, ɬ 

Дɨɛɵɱа 

ɧɟɮɬɢ ɩɨ 

ɬɟɤɭɳɟɣ 

ɩɪɨɝɪаɦɦɟ 

ɡаɤаɱɤɢ, ɬ 

Дɨɛɵɱа 

ɧɟɮɬɢ ɩɨ 

ɩɪɟɞɥаɝаɟɦɨɣ 

ɩɪɨɝɪаɦɦɟ 

ɡаɤаɱɤɢ, ɬ 

Дɨɩɨɥɧɢɬɟɥɶɧаɹ 

ɞɨɛɵɱа ɧɟɮɬɢ 

ɩɪɢ ɫɦɟɧɟ 

ɩɪɨɝɪаɦɦɵ, ɬ 

Наɤɨɩɥɟɧɧаɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧаɹ 

ɞɨɛɵɱа ɧɟɮɬɢ, 

ɬ 

01.01.2015 6715,8 13512,1 13512,1 0 0 

01.01.2016 9977,3 31820,9 31820,9 0 0 

01.01.2017 4692,3 28425,8 39812,6 11386,8 11386,8 

01.01.2018 4190,8 23912,2 37482,7 13570,5 24957,3 

01.01.2019 3318,3 21043,8 31550,2 10506,4 35463,7 

01.01.2020 2711,4 19631,4 25918,1 6286,7 41750,4 

01.01.2021 2269,7 18301,7 23016,4 4714,7 46465,1 

 

Пɨ ɪɟɡɭɥɶɬаɬаɦ ɩɪɨɝɧɨɡɧɵɯ ɪаɫɱɟɬɨɜ ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɞɨɛɵɱа ɧɟɮɬɢ ɨɬ 

ɩɨɜɬɨɪɧɨɣ ɡаɤаɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɨɬɨɪɨɱɤɢ ɢ ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦа ɡаɤаɱɤɢ 

ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɫɨɫɬаɜɢɬ 46465,1 ɬɨɧɧ ɧɟɮɬɢ. Дɥɹ 

ɩɪɨɜɟɞɟɧɢɹ ɜɵɲɟɭɤаɡаɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡаɞɟɣɫɬɜɨɜаɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ 523,8 ɬɨɧɧ ɫɭɯɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɪɨɲɤа, ɜ ɬаɤɨɦ ɫɥɭɱаɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɞɨɛɵɱа ɧɟɮɬɢ ɧа 1 ɬɨɧɧɭ ɩɨɥɢɦɟɪа – 88,7 ɬɨɧɧ. 
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5 ФИНАНСОВЫЙ МЕНЕДЖМЕНТ, РЕСУРСОɗФФЕКТИВНОСТɖ И 

РЕСУРСОСБЕРЕЖЕНИЕ 

На ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟ ɫɬɨɥɶɤɨ ɧаɭɱɧɨɣ ɧɨɜɢɡɧɨɣ ɢ ɦаɫɲɬаɛɨɦ ɨɬɤɪɵɬɢɹ, 

ɯаɪаɤɬɟɪɢɫɬɢɤаɦɢ ɨɛɴɟɤɬɢɜɧɨ ɨɰɟɧɢɬɶ ɤɨɬɨɪɵɟ ɧа ɩɟɪɜɵɯ ɷɬаɩаɯ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥа ɩɪɨɟɤɬа ɞɨɫɬаɬɨɱɧɨ ɬɪɭɞɧɨ, ɫɤɨɥɶɤɨ ɤɨɦɦɟɪɱɟɫɤɨɣ ɰɟɧɧɨɫɬɶɸ 

ɪаɡɪаɛɨɬɤɢ. Вɧɟɞɪɟɧɢɟ ɩɪɨɞɭɤɬɨɜ ɧаɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜаɧɢɹ ɜ ɩɪɨɰɟɫɫ 

ɪаɡɪаɛɨɬɤɢ ɥɸɛɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɨɥɠɧɨ ɭɱɢɬɵɜаɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɟ ɧа ɯаɪаɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬа.   

В ɞаɧɧɨɦ ɪаɡɞɟɥɟ ɪаɛɨɬɵ ɛɵɥ ɩɪɨɜɟɞɟɧ аɧаɥɢɡ ɩɨɬɟɧɰɢаɥɶɧɵɯ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɦɟɬɨɞɢɤɢ, ɜɵɞɟɥɟɧɵ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɪɟɲɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡаɞаɱ, 

ɨɛɨɡɧаɱɟɧɵ ɟɝɨ ɫɢɥɶɧɵɟ ɢ ɫɥаɛɵɟ ɫɬɨɪɨɧɵ. Кɪɨɦɟ ɬɨɝɨ, ɛɵɥа ɩɪɨɜɟɞɟɧа 

ɷɤɨɧɨɦɢɱɟɫɤаɹ ɨɰɟɧɤа ɪɟɤɨɦɟɧɞɨɜаɧɧɨɝɨ ɩɨ ɪɟɡɭɥɶɬаɬаɦ ɩɪɨɜɟɞɟɧɧɵɯ 

ɢɫɫɥɟɞɨɜаɧɢɣ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ – ɡаɤаɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɨɬɨɪɨɱɤɢ ɫ 

ɩɨɫɥɟɞɭɸɳɢɦ 

 

5.1 Пɨɪɬɪɟɬ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ 
 

Пɪɢɦɟɧɟɧɢɟ ɦɟɯаɧɢɡɦɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɩɨɡɜɨɥɢɬ ɤɪаɬɧɨ 

ɭɦɟɧɶɲɢɬɶ ɫɬɨɢɦɨɫɬɶ ɢɫɫɥɟɞɨɜаɧɢɣ ɩɨ ɨɰɟɧɤɟ ɫɢɥɵ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɣ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɢ ɞɨɛɵɜаɸɳɢɦɢ ɫɤɜаɠɢɧаɦɢ ɢ ɞаɫɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɛɨɥɟɟ ɲɢɪɨɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞаɧɧɨɝɨ ɬɢɩа ɢɫɫɥɟɞɨɜаɧɢɣ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ 

ɦɟɫɬаɯ.  

Пɨɬɟɧɰɢаɥɶɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɪɨɞɭɤɬɨɜ ɬаɤɨɝɨ ɢɫɫɥɟɞɨɜаɧɢɹ ɦɨɝɭɬ 

ɹɜɥɹɬɶɫɹ ɧɟɮɬɟɝаɡɨɞɨɛɵɜаɸɳɢɟ ɩɪɟɞɩɪɢɹɬɢɹ, а ɬаɤɠɟ ɧаɭɱɧɨ-

ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɟ ɢ ɩɪɨɟɤɬɧɵɟ ɢɧɫɬɢɬɭɬɵ, ɡаɧɢɦаɸɳɢɟɫɹ ɧаɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ, ɦɟɬɨɞɢɱɟɫɤɨɣ ɢ аɧаɥɢɬɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɰɟɫɫɨɜ ɪаɡɜɟɞɤɢ 

ɢ ɞɨɛɵɱɢ ɧɟɮɬɢ, ɝаɡа ɢ ɝаɡɨɜɨɝɨ ɤɨɧɞɟɧɫаɬа. 
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5.2 SWOT – ɚɧɚɥɢɡ 
 

SWOT – Strengths (ɫɢɥɶɧɵɟ ɫɬɨɪɨɧɵ), Weaknesses (ɫɥаɛɵɟ ɫɬɨɪɨɧɵ), 

Opportunities (ɜɨɡɦɨɠɧɨɫɬɢ) ɢ Threats (ɭɝɪɨɡɵ) – ɷɬɨ ɤɨɦɩɥɟɤɫɧɵɣ аɧаɥɢɡ 

ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬа. Даɧɧɵɣ ɤɨɦɩɥɟɤɫɧɵɣ аɧаɥɢɡ ɩɪɨɟɤɬа 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɫɫɥɟɞɨɜаɧɢɹ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲɧɟɣ ɫɪɟɞ ɩɪɨɟɤɬа ɢ 

ɡаɤɥɸɱаɟɬɫɹ ɜ ɨɩɢɫаɧɢɢ ɫɢɥɶɧɵɯ ɢ ɫɥаɛɵɯ ɫɬɨɪɨɧ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ, ɜ 

ɜɵɹɜɥɟɧɢɢ ɜɨɡɦɨɠɧɨɫɬɟɣ ɢ ɭɝɪɨɡ, ɫɜɹɡаɧɧɵɯ ɫ ɪɟаɥɢɡаɰɢɟɣ ɩɪɨɟɤɬа. 

Пɪɨаɧаɥɢɡɢɪɨɜаɧɧɵɟ ɞаɧɧɵɟ ɩɪɟɞɫɬаɜɥɟɧɵ ɜ Таɛɥɢɰɟ 5.1. 

Таɛɥɢɰа 5.1 – SWOT-аɧаɥɢɡ 

 Силɶɧɵе ɫɬɨɪɨɧɵ: Слабɵе ɫɬɨɪɨɧɵ: 
С1. Оɬɫɭɬɫɬɜɢɟ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɪɟɠɢɦа ɪаɛɨɬɵ ɫɤɜаɠɢɧ 

Сɥ1. Сɭɛɴɟɤɬɢɜɢɡɦ ɜɵɛɨɪа 
ɢɧɬɟɪɜаɥа ɢɫɫɥɟɞɨɜаɧɢɹ 

C2. Вɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ аɧаɥɢɡа 

ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɫɤɜаɠɢɧ 

Сɥ2. Кɨɫɜɟɧɧɵɣ ɯаɪаɤɬɟɪ 
ɦɟɬɨɞа 

С3. Вɨɡɦɨɠɧɨɫɬɶ 
аɜɬɨɦаɬɢɡаɰɢɢ ɩɪɨɰɟɫɫа 

ɢɫɫɥɟɞɨɜаɧɢɹ 
 

С4. Оɯɜаɬ ɜɫɟɝɨ ɮɨɧɞа 
ɫɤɜаɠɢɧ ɡа ɜɫɸ ɢɫɬɨɪɢɸ 

ɪаɡɪаɛɨɬɤɢ ɫ ППД 
 

Вɨзмɨжɧɨɫɬи: 
В1. Шɢɪɨɤɨɟ 

ɢɫɩɨɥɶɡɨɜаɧɢɟ ɦɟɬɨɞɢɤɢ ɜ 
ɩɪɨɰɟɫɫɟ ɪаɡɪаɛɨɬɤɢ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ 

Зɧаɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ 
ɫɬɨɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɫɥɟɞɨɜаɧɢɣ 

Пɟɪɜɢɱɧɵɣ ɨɬɛɨɪ ɫɤɜаɠɢɧ 
ɤаɧɞɢɞаɬɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɬɪаɫɫɟɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ ɢ 

ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ 
Угɪɨзɵ: 

У1. Оɬɫɭɬɫɬɜɢɟ ɫɩɪɨɫа ɧа 
ɢɫɩɨɥɶɡɨɜаɧɢɟ ɦɟɬɨɞɢɤɢ 

Вɵɫɨɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ 
ɜɨɡɦɨɠɧɨɫɬɹɦ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɫɪɟɞɵ ɢ 
ɬɟɯɧɢɤɢ ɩɪɢ ɛɨɥɶɲɢɯ 

ɨɛɴɟɦаɯ аɧаɥɢɡɢɪɭɟɦɨɣ 
ɢɧɮɨɪɦаɰɢɢ 

 

 



 98 

5.3 ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɟɤɬɧɨɝɨ 

ɪɟɲɟɧɢɹ 
 

Дɥɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɢ ɩɪɨɜɟɞɟɧɢɹ ɪаɛɨɬ ɩɨ ɢɡɦɟɧɟɧɢɸ ɪɟɠɢɦа 

ɡаɤаɱɤɢ ɩɨɥɢɦɟɪɧɨɝɨ ɪаɫɬɜɨɪа ɛɵɥɢ ɩɪɢɧɹɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɞаɧɧɵɟ ɩɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɞɨɛɵɱɟ ɢ ɪаɫɯɨɞɭ ɫɭɯɨɝɨ ɩɨɥɢɦɟɪа, а ɬаɤɠɟ ɞаɧɧɵɟ 

ɫɬɨɢɦɨɫɬɢ ɩɨɥɢɦɟɪа ɢ ɪаɛɨɬ ɩɨɞ ɤɥɸɱ. Дɪɭɝɢɟ ɩаɪаɦɟɬɪɵ ɞɥɹ ɨɰɟɧɤɢ (ɰɟɧɵ 

ɪɟаɥɢɡаɰɢɢ ɧɟɮɬɢ, ɞɨɥɹ ɷɤɫɩɨɪɬа/ɜɧɭɬɪɟɧɧɟɝɨ ɪɵɧɤа, ɬаɪɢɮɵ ɧа 

ɬɪаɧɫɩɨɪɬɢɪɨɜɤɭ, ɧаɥɨɝɨɨɛɥɨɠɟɧɢɟ, ɫɬɨɢɦɨɫɬɢ ɪаɛɨɬ, ɭɞɟɥɶɧаɹ ɫɬɨɢɦɨɫɬɶ 

ɭɫɥɨɜɧɨ-ɩɟɪɟɦɟɧɧɵɯ ɡаɬɪаɬ ɢ ɞɪ.) ɢɫɩɨɥɶɡɨɜаɥɢɫɶ ɧа ɨɫɧɨɜɟ ɞаɧɧɵɯ 

ɤɨɦɩаɧɢɢ-ɨɩɟɪаɬɨɪа ɩɪɨɟɤɬа ɢ ɧɨɪɦаɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ РК. Дɥɹ ɭɩɪɨɳɟɧɢɹ 

ɞаɥɶɧɟɣɲɢɯ ɪаɫɱɟɬɨɜ ɢ ɫɨɤɪаɳɟɧɢɹ ɦаɫɲɬаɛɨɜ ɰɟɧ, ɜɫɟ ɫɬɨɢɦɨɫɬɧɵɟ 

ɩɨɤаɡаɬɟɥɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪаɫɱɟɬаɯ, ɩɟɪɟɜɟɞɟɧɵ ɢɡ ɧаɰɢɨɧаɥɶɧɨɣ ɜаɥɸɬɵ 

ɬɟɧɝɟ ɜ ɪɨɫɫɢɣɫɤɢɟ ɪɭɛɥɢ. 

Дɥɹ ɪаɫɱɟɬа ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬа ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɨɣ 5.1, ɭɱɢɬɵɜаɸɳɟɣ ɨɫɧɨɜɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩаɪаɦɟɬɪɵ, ɢɦɟɸɳɢɟ 

ɦɟɫɬɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪаɛɨɬ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɟɯɧɨɥɨɝɢɢ ɩɨɥɢɦɟɪɧɨɝɨ 

ɡаɜɨɞɧɟɧɢɹ. 

 

𝐼 ൌ  ∆ܳН ∙ ൫ Нܲ െ 𝐶௬ െ 𝑁൯ െ Звн ሺ5.1ሻ 

 

ɝɞɟ 𝐼 െ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ, ɪɭɛ; 

 ∆ܳН െ ɮаɤɬɢɱɟɫɤаɹ ɞɨɩɨɥɧɢɬɟɥɶɧаɹ ɞɨɛɵɱа ɧɟɮɬɢ, ɬ; 

 Нܲ െ ɫɪɟɞɧɹɹ ɰɟɧа ɪɟаɥɢɡаɰɢɢ 1 ɬ ɧɟɮɬɢ, ɪɭɛ/ɬ; 

 𝐶௬ െ ɭɫɥɨɜɧɨ-ɩɟɪɟɦɟɧɧаɹ ɱаɫɬɶ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɞɨɛɵɱɢ, ɪɭɛ/ɬ; 

𝑁 െ ɧаɥɨɝ ɧа ɞɨɛɵɱɭ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩаɟɦɵɯ ɧа 1 ɬ ɧɟɮɬɢ, ɪɭɛ/ɬ; 

 Звн െ ɡаɬɪаɬɵ ɧа ɜɧɟɞɪɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ, ɪɭɛ; 

 

Пɪɢ ɪаɫɱɟɬɟ ɜɟɥɢɱɢɧɵ ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɯ ɡаɬɪаɬ ɭɩɨɪ ɫɞɟɥаɧ ɧа 

ɭɫɥɨɜɧɨ-ɩɟɪɟɦɟɧɧɵɟ ɡаɬɪаɬɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɡɦɟɧɹɬɶɫɹ ɫ ɢɡɦɟɧɟɧɢɟɦ 
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ɨɛɴɟɦɨɜ ɞɨɛɵɱɢ ɧɟɮɬɢ ɢ ɡаɬɪаɬ, ɡаɜɢɫɹɳɢɯ ɨɬ ɫɬɨɢɦɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜаɧɢɹ. Уɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɟ ɡаɬɪаɬɵ, ɧɟ ɡаɜɢɫɹɳɢɟ ɨɬ ɨɛɴɟɦɨɜ ɞɨɛɵɱɢ 

ɧɟɮɬɢ ɜ ɪаɫɱɟɬɟ ɷɤɫɩɥɭаɬаɰɢɨɧɧɵɯ ɡаɬɪаɬ ɧɟ ɭɱаɫɬɜɭɸɬ. Пɪɨɟɤɬɢɪɨɜаɧɢɟ 

ɧаɥɨɝɨɜɵɯ ɨɛɹɡаɬɟɥɶɫɬɜ, ɤɨɬɨɪɵɟ ɧɟɫɟɬ ɩɪɟɞɩɪɢɹɬɢɟ, ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɩɨ 

ɩɪɢɧɹɬɵɦ ɜ ɤаɱɟɫɬɜɟ ɧɨɪɦаɬɢɜɨɜ ɫɬаɜɤаɦ ɧаɥɨɝɨɜ. Вɟɥɢɱɢɧа ɧɨɪɦаɬɢɜɨɜ 

ɨɩɪɟɞɟɥɟɧа ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Наɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ РК, ɞɟɣɫɬɜɭɸɳɢɦ ɧа 

01.01.2021 ɝɨɞа.  

 Фɨɪɦɭɥа ɡаɬɪаɬ ɧа ɜɧɟɞɪɟɧɢɟ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ (Фɨɪɦɭɥа 

5.2): 

 

Звн ൌ  рܲ ∙  ݉р ൅  ∆ пܲост ൅ ∆ оܲбр ሺ5.2ሻ 

 

  ɝɞɟ рܲ െ ɫɬɨɢɦɨɫɬɶ 1 ɬ ɬɨɜаɪɧɨɣ ɮɨɪɦɵ ɪɟаɝɟɧɬа, ɪɭɛ; 

 ݉р െ ɦаɫɫа ɬɨɜаɪɧɨɣ ɮɨɪɦɵ ɪɟаɝɟɧɬа ɧа ɨɛɪаɛɨɬɤɭ, ɬ; 

 пܲост െ ɫɬɨɢɦɨɫɬɶ ɩɨɫɬаɜɤɢ ɞɨ ɦɟɫɬа ɧаɡɧаɱɟɧɢɹ, ɪɭɛ; 

 оܲбр െ ɫɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɛɪаɛɨɬɤɢ, ɪɭɛ. 

  

Сɬɨɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɫɥɟɞɭɸɳɟɣ Фɨɪɦɭɥɟ 5.3: 

 

оܲбр ൌ Ззп ൅ Зсоц ൅ Зм ൅ 3тр ൅ Зц ሺ5.3ሻ 

 

ɝɞɟ Ззп െ ɡаɪɩɥаɬа ɪаɛɨɬɧɢɤɨɜ, ɡаɞɟɣɫɬɜɨɜаɧɧɵɯ ɜ ɩɪɨɜɟɞɟɧɢɢ ɪаɛɨɬ, 

ɪɭɛ; 

Зсоц െ ɡаɬɪаɬɵ ɧа ɫɨɰɢаɥɶɧɨɟ ɫɬɪаɯɨɜаɧɢɟ, ɪɭɛ; 

Зм െ ɡаɬɪаɬɵ ɧа ɦаɬɟɪɢаɥɵ, ɬɪɟɛɭɟɦɵɟ ɜ ɩɪɨɰɟɫɫɟ ɪаɛɨɬ, ɪɭɛ; 

Зтр െ ɡаɬɪаɬɵ ɧа ɷɤɫɩɥɭаɬаɰɢɸ ɡаɞɟɣɫɬɜɨɜаɧɧɨɝɨ ɬɪаɧɫɩɨɪɬа, ɪɭɛ; 

Зц െ ɡаɬɪаɬɵ ɧа ɪаɛɨɬɭ ɰɟɯа, ɪɭɛ. 
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  В ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪаɛɨɬ ɡаɞɟɣɫɬɜɨɜаɧ ɬɨɬ ɠɟ ɩɟɪɫɨɧаɥ ɢ 

ɫɩɟɰɨɛɨɪɭɞɨɜаɧɢɟ, ɱɬɨ ɢ ɩɪɢ ɪɟаɥɢɡаɰɢɢ ɩɟɪɜɨɧаɱаɥɶɧɨɝɨ ɩɪɨɟɤɬа 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ, ɡаɬɪаɬɵ ɩɨ ɷɬɢɦ ɩɭɧɤɬаɦ ɫɜɨɞɹɬɫɹ ɤ ɧɭɥɸ. Дɥɹ 

ɪɟаɥɢɡаɰɢɢ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɜаɪɢаɧɬа ɡаɤаɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɩɨɥɢɦɟɪɧɨɣ 

ɨɬɨɪɨɱɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɥɢɦɟɪɧɵɦ ɡаɜɨɞɧɟɧɢɟɦ ɩɨɬɪɟɛɭɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨ 523,8 ɬɨɧɧ ɫɭɯɨɝɨ ɩɨɥɢɦɟɪɧɨɝɨ ɩɨɪɨɲɤа. Сɬɨɢɦɨɫɬɶ ɬɨɧɧɵ 

ɩɨɥɢɦɟɪа ɦаɪɤɢ AL5115VHM – 299,5 ɬɵɫ. ɪɭɛɥɟɣ. Оɛɳɢɟ ɡаɬɪаɬɵ ɧа 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦаɬɟɪɢаɥɵ ɫɨɫɬаɜɥɹɸɬ 156 878,1 ɬɵɫ. ɪɭɛɥɟɣ.  

Пɨɥɧаɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɞɨɛɵɱɢ 1 ɬɨɧɧɵ ɧɟɮɬɢ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ГТМ 

ɩɪɢɧɹɬа ɧа ɨɫɧɨɜɟ аɧаɥɢɡа ɩɨɞɨɛɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɫɨɫɬаɜɥɹɟɬ 4400 ɪɭɛɥɟɣ. Дɨɥɹ 

ɭɫɥɨɜɧɨ-ɩɟɪɟɦɟɧɧɵɯ ɪаɫɯɨɞɨɜ ɜ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɬɨɜаɪɧɨɣ ɞɨɛɵɱɢ 

ɧɟɮɬɢ ɫɨɫɬаɜɥɹɟɬ 0,35. В ɬаɤɨɦ ɫɥɭɱаɟ ɜɟɥɢɱɢɧа ɭɫɥɨɜɧɨ-ɩɟɪɟɦɟɧɧɨɣ ɱаɫɬɢ 

ɪаɜɧɹɟɬɫɹ 1540 ɪɭɛɥɟɣ ɧа ɬɨɧɧɭ ɧɟɮɬɢ. 

В ɪаɦɤаɯ ɪаɫɱɟɬа ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɢɧɢɦаɟɦ ɩɨɥɧɭɸ 

ɪɟаɥɢɡаɰɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɨɛɵɬɨɣ ɧɟɮɬɢ ɧа ɜɧɭɬɪɟɧɧɟɦ ɪɵɧɤɟ. Зɧаɱɟɧɢɟ 

ɫɪɟɞɧɟɣ ɰɟɧɵ ɪɟаɥɢɡаɰɢɢ ɧɟɮɬɢ ɜɡɹɬɨ ɢɡ ɢɧɮɨɪɦаɰɢɨɧɧɨɝɨ ɨɬɱɟɬа ɢ 

ɫɨɫɬаɜɥɹɟɬ 140 ɞɨɥɥаɪɨɜ США ɡа ɬɨɧɧɭ. Кɭɪɫ ɞɨɥɥаɪа ɧа 01.01.2021 ɩɨ 

ɞаɧɧɵɦ ЦБ РФ – 73,87 ɪɭɛɥɹ. В ɬаɤɨɦ ɫɥɭɱаɟ ɫɬɨɢɦɨɫɬɶ ɪɟаɥɢɡɨɜаɧɧɨɣ ɬɨɧɧɵ 

ɧɟɮɬɢ ɜ ɪɭɛɥɹɯ ɫɨɫɬаɜɥɹɟɬ 10 341,8 ɪɭɛɥɟɣ. 

 Сɨɝɥаɫɧɨ ɫɬаɬɶɟ 743 Наɥɨɝɨɜɨɝɨ ɤɨɞɟɤɫа РК [15] ɫɬаɜɤɢ ɧаɥɨɝа ɧа 

ɞɨɛɵɱɭ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩаɟɦɵɯ ɧа ɫɵɪɭɸ ɧɟɮɬɶ ɭɫɬаɧаɜɥɢɜаɸɬɫɹ ɜ 

ɮɢɤɫɢɪɨɜаɧɧɨɦ ɜɵɪаɠɟɧɢɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɲɤаɥɟ: 

Таɛɥɢɰа 5.2 – Сɬаɜɤɢ ɧаɥɨɝа ɧа ɞɨɛɵɱɭ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩаɟɦɵɯ 

ʋ ɩ/ɩ Оɛɴɟɦ ɝɨɞɨɜɨɣ ɞɨɛɵɱɢ Сɬаɜɤɢ, ɜ % 

1 ɞɨ 250 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 5 

2 ɞɨ 500 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 7 

3 ɞɨ 1 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 8 

4 ɞɨ 2 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 9 

5 ɞɨ 3 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 10 

6 ɞɨ 4 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 11 
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Пɪɨɞɨɥɠɟɧɢɟ Таɛɥɢɰɵ 5.2 

7 ɞɨ 5 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 12 

8 ɞɨ 7 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 13 

9 ɞɨ 10 000 000 ɬɨɧɧ ɜɤɥɸɱɢɬɟɥɶɧɨ 15 

10 ɫɜɵɲɟ 10 000 000 ɬɨɧɧ 18 

 

Наɥɨɝɨɜɨɣ ɛаɡɨɣ ɞɥɹ ɢɫɱɢɫɥɟɧɢɹ НДПИ ɹɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɨɛɴɟɦа 

ɞɨɛɵɬɨɣ ɡа ɧаɥɨɝɨɜɵɣ ɩɟɪɢɨɞ ɫɵɪɨɣ ɧɟɮɬɢ, ɤɨɬɨɪаɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 

ɭɦɧɨɠɟɧɢɹ ɤɨɥɢɱɟɫɬɜа ɞɨɛɵɬɨɣ ɡа ɨɬɱɟɬɧɵɣ ɩɟɪɢɨɞ ɫɵɪɨɣ ɧɟɮɬɢ ɧа ɰɟɧɭ 

ɪɟаɥɢɡаɰɢɢ ɟɞɢɧɢɰɵ ɩɪɨɞɭɤɰɢɢ. Сɨɝɥаɫɧɨ ɞаɧɧɵɦ ɩɨ ɨɛɴɟɦɭ ɝɨɞɨɜɨɣ ɞɨɛɵɱɢ 

ɩɪɧɢɦаɟɬɫɹ ɫɬаɜɤа НДПИ – 5 %.  

Пɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜаɬɶ, ɱɬɨ ɜ ɫɥɭɱаɟ ɪɟаɥɢɡаɰɢɢ ɫɵɪɨɣ ɧɟɮɬɢ 

ɧа ɜɧɭɬɪɟɧɧɟɦ ɪɵɧɤɟ РК ɤ ɭɫɬаɧɨɜɥɟɧɧɵɦ ɫɬаɜɤаɦ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɧɢɠаɸɳɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 0,5. В ɬаɤɨɦ ɫɥɭɱаɟ ɪаɫɱɟɬ ɧаɥɨɝа ɧа ɬɨɧɧɭ ɧɟɮɬɢ 

ɪаɫɫɱɢɬɵɜаɟɬɫɹ ɩɨ Фɨɪɦɭɥɟ 5.4: 

 

𝑁 ൌ
ሺ46465,1 ∙ 10341,8 ∙ 0,05 ∙ 0,5ሻ

46465,1
ൌ 258,5 руб./т                 ሺ5.4ሻ 

 

 Эɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɩɪɨɜɟɞɟɧɢɹ ɪаɛɨɬ ɩɨ ɩɨɥɢɦɟɪɧɨɦɭ 

ɡаɜɨɞɧɟɧɢɸ ɪаɜɟɧ (Фɨɪɦɭɥа 5.5): 

 

𝐼 ൌ  46465,1 ∙ ሺ10341,8 െ 1540 െ 258,5ሻ െ 156 871 100             ሺ5.5ሻ 

ൌ 240 094,2 тыс. рублей 

 

 Пɪɢ ɞɟɣɫɬɜɭɸɳɟɣ ɫɬаɜɤɟ ɧаɥɨɝа ɧа ɩɪɢɛɵɥɶ ɪаɜɧɨɣ 20 % ɱɢɫɬаɹ 

ɩɪɢɛɵɥɶ ɫɨɫɬаɜɥɹɟɬ (Фɨɪɦɭɥа 5.6): 

 

ЧП ൌ 240 094,2 ∙ ሺ1 െ 0,2ሻ ൌ 192 075,4 тыс. рублей                  ሺ5.6ሻ 

 



 102 

Таɤɠɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɨɰɟɧɤа ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɨɞɥɟɠɢɬ ɩɟɪɟɫɱɟɬɭ ɜ ɫɥɭɱаɟ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ 

ɦаɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩаɪаɦɟɬɪɨɜ (ɞɨɩ. ɨɛɴɟɦ ɞɨɛɵɱɢ, ɡаɤаɱɤа ɫɭɯɨɝɨ 

ɩɨɥɢɦɟɪа, ɰɟɧа ɧа ɧɟɮɬɶ ɢ ɞɪ.) 
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ЗАДАНИЕ ДЛə РАЗДЕЛА 
«СОЦИАЛɖНАə ОТВЕТСТВЕННОСТɖ» 

Сɬɭɞɟɧɬɭ: 
Гɪɭɩɩɚ ФИО  
2ТМ11 Сɧɟɝɢɪɟɜ Маɤɫɢɦ Аɧаɬɨɥɶɟɜɢɱ 

Шɤɨɥɚ Иɧɠɟɧɟɪɧаɹ ɲɤɨɥа 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

Оɬɞɟɥɟɧɢɟ 
(НОЦ) 

Оɬɞɟɥɟɧɢɟ ɧɟɮɬɟɝаɡɨɜɨɝɨ ɞɟɥа 

Уɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

ɦаɝɢɫɬɪаɬɭɪа Нɚɩɪɚɜɥɟɧɢɟ/ 
ɫɩɟɰɢɚɥɶɧɨɫɬɶ 

21.04.01 Нɟɮɬɟɝаɡɨɜɨɟ ɞɟɥɨ 

Тɟɦа ВКР: 
Аɞɚɩɬɚɰɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɧɝɨɜɨɣ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧɚ ɢ Кɟɧɞɚɥɥɚ ɞɥɹ ɚɧɚɥɢɡɚ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜɚɠɢɧ ɧɚ ɩɪɢɦɟɪɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ X 
Иɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Сɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 
Вɜɟɞɟɧɢɟ  

� Хаɪаɤɬɟɪɢɫɬɢɤа ɨɛɴɟɤɬа ɢɫɫɥɟɞɨɜаɧɢɹ 
(ɜɟɳɟɫɬɜɨ, ɦаɬɟɪɢаɥ, ɩɪɢɛɨɪ, аɥɝɨɪɢɬɦ, 
ɦɟɬɨɞɢɤа) ɢ ɨɛɥаɫɬɢ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ. 

� Оɩɢɫаɧɢɟ ɪаɛɨɱɟɣ ɡɨɧɵ (ɪаɛɨɱɟɝɨ ɦɟɫɬа) 
ɩɪɢ ɪаɡɪаɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ/ɩɪɢ 
ɷɤɫɩɥɭаɬаɰɢɢ 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɦɟɬɨɞɢɤа ɩɪɢɦɟɧɟɧɢɹ 
ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 
ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜаɠɢɧ ɧа ɨɫɧɨɜɟ ɢɧɬɟɪɩɪɟɬаɰɢɢ 
ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ ɢɧɮɨɪɦаɰɢɢ  
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɪаɡɪаɛɨɬɤа ɧɟɮɬɹɧɵɯ, 
ɝаɡɨɜɵɯ ɢ ɝаɡɨɤɨɧɞɟɧɫаɬɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ 
Ɋɚɛɨɱɚɹ ɡɨɧɚ: ɨɮɢɫ 
Ɋɚɡɦɟɪɵ ɩɨɦɟɳɟɧɢɹ: 6*6 ɦ 
Ʉɨɥɢɱɟɫɬɜɨ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɱɟɣ 
ɡɨɧɵ: ɨɮɢɫɧɵɣ ɫɬɨɥ, ɨɮɢɫɧɨɟ ɤɪɟɫɥɨ, ɩɟɪɫɨɧаɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ 
Ɋɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɴɟɤɬɨɦ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟɫɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ: 
аɞаɩɬаɰɢɹ ɦɟɬɨɞɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ 
аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɢɧɬɟɪɮɟɪɟɧɰɢɢ 
ɫɤɜаɠɢɧ ɧа ɨɫɧɨɜɟ ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ 
ɢɧɮɨɪɦаɰɢɢ 

Пɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠаɳɢɯ ɢɫɫɥɟɞɨɜаɧɢɸ, ɩɪɨɟɤɬɢɪɨɜаɧɢɸ ɢ ɪаɡɪаɛɨɬɤɟ: 
1. Пɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 

� ɫɩɟɰɢаɥɶɧɵɟ (ɯаɪаɤɬɟɪɧɵɟ ɩɪɢ 
ɷɤɫɩɥɭаɬаɰɢɢ ɨɛɴɟɤɬа ɢɫɫɥɟɞɨɜаɧɢɹ, 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪаɛɨɱɟɣ ɡɨɧɵ) ɩɪаɜɨɜɵɟ 
ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ ɡаɤɨɧɨɞаɬɟɥɶɫɬɜа; 

� ɨɪɝаɧɢɡаɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ 
ɤɨɦɩɨɧɨɜɤɟ ɪаɛɨɱɟɣ ɡɨɧɵ. 

Тɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Рɨɫɫɢɣɫɤɨɣ Фɟɞɟɪаɰɢɢ ɨɬ 
30.12.2001 N 197-ФЗ (ɪɟɞ. ɨɬ 27.12.2018); 
ГОСТ 12.2.032-78 ССБТ. Раɛɨɱɟɟ ɦɟɫɬɨ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɪаɛɨɬ ɫɢɞɹ. Оɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜаɧɢɹ; 
СаɧПɢН 2.2.2/2.4.1340-03. Гɢɝɢɟɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜаɧɢɹ ɤ ɩɟɪɫɨɧаɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ- 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦаɲɢɧаɦ ɢ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ; 
ГОСТ Р ИСО 9241-4-2009. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜаɧɢɹ ɤ ɩɪɨɜɟɞɟɧɢɸ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ 
ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 
(VDT). Чаɫɬɶ 4. Тɪɟɛɨɜаɧɢɹ ɤ ɤɥаɜɢаɬɭɪɟ; 
ГОСТ Р ИСО 9241-5-2009. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜаɧɢɹ ɤ ɩɪɨɜɟɞɟɧɢɸ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ 
ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 
(VDT). Чаɫɬɶ 5. Тɪɟɛɨɜаɧɢɹ ɤ ɪаɫɩɨɥɨɠɟɧɢɸ 
ɪаɛɨɱɟɣ ɫɬаɧɰɢɢ ɢ ɨɫаɧɤɟ ɨɩɟɪаɬɨɪа; 
ГОСТ Р ИСО 9241-7-2007. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜаɧɢɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ 
ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 
(ВДТ). Чаɫɬɶ 7. Тɪɟɛɨɜаɧɢɹ ɤ ɞɢɫɩɥɟɹɦ ɩɪɢ 
ɧаɥɢɱɢɢ ɨɬɪаɠɟɧɢɣ. 

2. Пɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ: 

В ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ГОСТ 12.0.003-2015 ɤ ɜɪɟɞɧɵɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮаɤɬɨɪаɦ ɨɬɧɨɫɹɬɫɹ: 
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6 СОЦИАЛɖНАə ОТВЕТСТВЕННОСТɖ 

Наɫɬɨɹɳаɹ ɦаɝɢɫɬɟɪɫɤаɹ ɞɢɫɫɟɪɬаɰɢɹ ɧаɩɪаɜɥɟɧа ɧа ɪаɡɪаɛɨɬɤɭ 

ɦɟɬɨɞɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 

ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜаɠɢɧ ɧа ɨɫɧɨɜɟ ɢɧɬɟɪɩɪɟɬаɰɢɢ ɝɟɨɥɨɝɨ-ɩɪɨɦɵɫɥɨɜɨɣ 

ɢɧɮɨɪɦаɰɢɢ. Раɡɪаɛаɬɵɜаɟɦаɹ ɦɟɬɨɞɢɤа ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧа ɞɥɹ 

ɨɛɨɫɧɨɜаɧɢɹ ɫɜɨɟɜɪɟɦɟɧɧɵɯ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ ɰɟɥɶɸ 

ɨɩɬɢɦɢɡаɰɢɢ ɩɪɨɰɟɫɫа ɪаɡɪаɛɨɬɤɢ ɧɟɮɬɹɧɵɯ, ɝаɡɨɜɵɯ ɢ ɝаɡɨɤɨɧɞɟɧɫаɬɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ. 

Тɢɩɨɜɨɣ ɪаɛɨɱɟɣ ɡɨɧɨɣ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɨɮɢɫɧɨɟ ɩɨɦɟɳɟɧɢɟ ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɷɤɫɩɥɭаɬаɰɢɟɣ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɬɟɯɧɢɤɢ ɢ ɩɟɪɢɮɟɪɢɣɧɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ, ɨɬɱɟɝɨ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɩɪаɜɢɥɶɧɨɣ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɱɟɝɨ ɦɟɫɬа ɢ ɛɟɡɨɩаɫɧɨɣ ɪаɛɨɱɟɣ ɫɪɟɞɵ, 

ɫɨɛɥɸɞɟɧɢɢ ɝɪаɮɢɤа ɪаɛɨɬɵ ɢ ɨɬɞɵɯа ɢ ɦɢɧɢɦɢɡаɰɢɢ ɜɥɢɹɧɢɹ ɪаɡɥɢɱɧɵɯ 

ɜɪɟɞɧɵɯ ɢ ɨɩаɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮаɤɬɨɪɨɜ, ɧɟɝаɬɢɜɧɨ ɜɥɢɹɸɳɢɯ ɧа 

ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤа. В ɪаɦɤаɯ ɞаɧɧɨɝɨ ɪаɡɞɟɥа ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩаɪаɦɟɬɪɵ 

ɨɮɢɫɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа: ɪаɡɦɟɪ – 6 ɧа 6 ɦɟɬɪɨɜ; ɨɛɨɪɭɞɨɜаɧɢɟ ɪаɛɨɱɟɣ ɡɨɧɵ – 

ɨɮɢɫɧɵɣ ɫɬɨɥ, ɨɮɢɫɧɨɟ ɤɪɟɫɥɨ, ɩɟɪɫɨɧаɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ. 

Пɨɬɟɧɰɢаɥɶɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɪɟɞɥаɝаɟɦɨɣ ɦɟɬɨɞɢɤɢ ɦɨɝɭɬ 

ɜɵɫɬɭɩɢɬɶ ɧɟɮɬɟɝаɡɨɞɨɛɵɜаɸɳɢɟ ɤɨɦɩаɧɢɢ, ɩɪɨɟɤɬɧɵɟ ɢ ɧаɭɱɧɨ-

ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɢɟ ɢɧɫɬɢɬɭɬɵ, ɡаɧɢɦаɸɳɢɟɫɹ аɧаɥɢɬɢɱɟɫɤɨɣ, ɦɟɬɨɞɢɱɟɫɤɨɣ ɢ 

ɧаɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɞɟɪɠɤɨɣ ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ ɧɟɮɬɢ, ɝаɡа ɢ ɝаɡɨɜɨɝɨ 

ɤɨɧɞɟɧɫаɬа. 

В ɷɬɨɣ ɱаɫɬɢ ɦаɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬаɰɢɢ ɨɫɜɟɳɟɧ ɤɨɦɩɥɟɤɫ ɦɟɪ 

ɩɪаɜɨɜɨɝɨ ɢ ɨɪɝаɧɢɡаɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩаɫɧɨɫɬɢ 

ɪаɛɨɱɟɝɨ ɩɪɨɰɟɫɫа, ɡаɬɪаɝɢɜаɸɬɫɹ ɜɨɩɪɨɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩаɫɧɨɫɬɢ, ɪаɫɫɦаɬɪɢɜаɸɬɫɹ ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɵɟ ɜɪɟɞɧɵɟ 

ɢ ɨɩаɫɧɵɟ ɮаɤɬɨɪɵ, ɞаɸɬɫɹ ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ ɭɫɬаɧɨɜɥɟɧɢɸ ɨɩɬɢɦаɥɶɧɵɯ 

ɭɫɥɨɜɢɣ ɬɪɭɞа. 
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6.1 Пɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 

6.1.1 Сɩɟɰɢɚɥɶɧɵɟ (ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɪɚɛɨɱɟɣ ɡɨɧɵ) 

ɩɪɚɜɨɜɵɟ ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ 
 

Сɨɝɥаɫɧɨ Тɪɭɞɨɜɵɦ Кɨɞɟɤɫɨɦ РФ, N 197 – ФЗ [20] ɤаɠɞɵɣ ɪаɛɨɬɧɢɤ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɨɮɢɫɧɵɣ, ɢɦɟɟɬ ɩɪаɜɨ ɧа: 

� ɪаɛɨɱɟɟ ɦɟɫɬɨ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɬɪɟɛɨɜаɧɢɹɦ ɨɯɪаɧɵ ɬɪɭɞа; 

� ɨɛɹɡаɬɟɥɶɧɨɟ ɫɨɰɢаɥɶɧɨɟ ɫɬɪаɯɨɜаɧɢɟ ɨɬ ɧɟɫɱаɫɬɧɵɯ ɫɥɭɱаɟɜ ɧа 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɵɯ ɡаɛɨɥɟɜаɧɢɣ; 

� ɩɨɥɭɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦаɰɢɢ ɨɛ ɭɫɥɨɜɢɹɯ ɢ ɨɯɪаɧɟ ɬɪɭɞа 

ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ, ɨ ɫɭɳɟɫɬɜɭɸɳɟɦ ɪɢɫɤɟ ɩɨɜɪɟɠɞɟɧɢɹ ɡɞɨɪɨɜɶɹ, а ɬаɤɠɟ ɨ 

ɦɟɪаɯ ɩɨ ɡаɳɢɬɟ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɵɯ ɢ (ɢɥɢ) ɨɩаɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮаɤɬɨɪɨɜ; 

� ɨɬɤаɡ ɨɬ ɜɵɩɨɥɧɟɧɢɹ ɪаɛɨɬ ɜ ɫɥɭɱаɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɩаɫɧɨɫɬɢ ɞɥɹ 

ɟɝɨ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɜɫɥɟɞɫɬɜɢɟ ɧаɪɭɲɟɧɢɹ ɬɪɟɛɨɜаɧɢɣ ɨɯɪаɧɵ ɬɪɭɞа ɞɨ 

ɭɫɬɪаɧɟɧɢɹ ɬаɤɨɣ ɨɩаɫɧɨɫɬɢ; 

� ɨɛɟɫɩɟɱɟɧɢɟ ɫɪɟɞɫɬɜаɦɢ ɢɧɞɢɜɢɞɭаɥɶɧɨɣ ɢ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡаɳɢɬɵ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜаɧɢɹɦɢ ɨɯɪаɧɵ ɬɪɭɞа; 

� ɨɛɭɱɟɧɢɟ ɛɟɡɨɩаɫɧɵɦ ɦɟɬɨɞаɦ ɢ ɩɪɢɟɦаɦ ɬɪɭɞа; 

� ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɟ ɨɛɪаɡɨɜаɧɢɟ ɜ ɫɥɭɱаɟ 

ɥɢɤɜɢɞаɰɢɢ ɪаɛɨɱɟɝɨ ɦɟɫɬа ɜɫɥɟɞɫɬɜɢɟ ɧаɪɭɲɟɧɢɹ ɬɪɟɛɨɜаɧɢɣ ɨɯɪаɧɵ ɬɪɭɞа; 

� ɡаɩɪɨɫ ɨ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɜɟɪɤɢ ɭɫɥɨɜɢɣ ɢ ɨɯɪаɧɵ ɬɪɭɞа ɧа ɟɝɨ 

ɪаɛɨɱɟɦ 

� ɨɛɪаɳɟɧɢɟ ɜ ɪаɡɥɢɱɧɵɟ ɨɪɝаɧɵ ɜɥаɫɬɢ ɩɨ ɜɨɩɪɨɫаɦ ɨɯɪаɧɵ ɬɪɭɞа; 

� ɥɢɱɧɨɟ ɭɱаɫɬɢɟ ɜ ɪаɫɫɦɨɬɪɟɧɢɢ ɜɨɩɪɨɫɨɜ, ɫɜɹɡаɧɧɵɯ ɫ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɛɟɡɨɩаɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞ ɧа ɟɝɨ ɪаɛɨɱɟɦ ɦɟɫɬɟ, ɢ ɜ 

ɪаɫɫɥɟɞɨɜаɧɢɢ ɩɪɨɢɡɨɲɟɞɲɟɝɨ ɫ ɧɢɦ ɧɟɫɱаɫɬɧɨɝɨ ɫɥɭɱаɹ ɧа ɩɪɨɢɡɜɨɞɫɬɜɟ ɢɥɢ 

ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɝɨ ɡаɛɨɥɟɜаɧɢɹ; 
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� ɜɧɟɨɱɟɪɟɞɧɨɣ ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɦɟɞɢɰɢɧɫɤɢɦɢ ɪɟɤɨɦɟɧɞаɰɢɹɦɢ ɫ ɫɨɯɪаɧɟɧɢɟɦ ɡа ɧɢɦ ɦɟɫɬа ɪаɛɨɬɵ 

(ɞɨɥɠɧɨɫɬɢ) ɢ ɫɪɟɞɧɟɝɨ ɡаɪаɛɨɬɤа ɜɨ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɨɫɦɨɬɪа; 

� ɝаɪаɧɬɢɢ ɢ ɤɨɦɩɟɧɫаɰɢɢ, ɭɫɬаɧɨɜɥɟɧɧɵɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɧаɫɬɨɹɳɢɦ Кɨɞɟɤɫɨɦ, ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ, ɫɨɝɥаɲɟɧɢɟɦ, ɥɨɤаɥɶɧɵɦ 

ɧɨɪɦаɬɢɜɧɵɦ аɤɬɨɦ, ɬɪɭɞɨɜɵɦ ɞɨɝɨɜɨɪɨɦ, ɟɫɥɢ ɨɧ ɡаɧɹɬ ɧа ɪаɛɨɬаɯ ɫ 

ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) ɨɩаɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞа. 

� ɩɨɜɵɲɟɧɧɵɟ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝаɪаɧɬɢɢ ɢ ɤɨɦɩɟɧɫаɰɢɢ ɡа 

ɪаɛɨɬɭ ɧа ɪаɛɨɬаɯ ɫ ɜɪɟɞɧɵɦɢ ɢ (ɢɥɢ) ɨɩаɫɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞа ɦɨɝɭɬ 

ɭɫɬаɧаɜɥɢɜаɬɶɫɹ ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ, ɥɨɤаɥɶɧɵɦ ɧɨɪɦаɬɢɜɧɵɦ аɤɬɨɦ ɫ 

ɭɱɟɬɨɦ ɮɢɧаɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪаɛɨɬɨɞаɬɟɥɹ. 

 

6.1.2 Оɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 

 Оɪɝаɧɢɡаɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪаɛɨɱɟɣ ɡɨɧɵ 

ɪɟɝɥаɦɟɧɬɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɞɨɤɭɦɟɧɬаɦɢ: 

 

� ГОСТ 12.2.032-78. Сɢɫɬɟɦа ɫɬаɧɞаɪɬɨɜ ɛɟɡɨɩаɫɧɨɫɬɢ ɬɪɭɞа. 

Раɛɨɱɟɟ ɦɟɫɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪаɛɨɬ ɫɢɞɹ. Оɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ 

ɬɪɟɛɨɜаɧɢɹ [9]; 

� СаɧПɢН 2.2.2/2.4.1340-03. Гɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ 

ɩɟɪɫɨɧаɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦаɲɢɧаɦ ɢ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ 

[17]; 

� ГОСТ Р ИСО 9241-4-2009. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ 

ɩɪɨɜɟɞɟɧɢɸ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 

(VDT). Чаɫɬɶ 4. Тɪɟɛɨɜаɧɢɹ ɤ ɤɥаɜɢаɬɭɪɟ [11]; 

� ГОСТ Р ИСО 9241-5-2009. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ 

ɩɪɨɜɟɞɟɧɢɸ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 
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(VDT). Чаɫɬɶ 5. Тɪɟɛɨɜаɧɢɹ ɤ ɪаɫɩɨɥɨɠɟɧɢɸ ɪаɛɨɱɟɣ ɫɬаɧɰɢɢ ɢ ɨɫаɧɤɟ 

ɨɩɟɪаɬɨɪа [12]; 

� ГОСТ Р ИСО 9241-7-2007. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɨɮɢɫɧɵɯ ɪаɛɨɬ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧаɥɨɜ 

(ВДТ). Чаɫɬɶ 7. Тɪɟɛɨɜаɧɢɹ ɤ ɞɢɫɩɥɟɹɦ ɩɪɢ ɧаɥɢɱɢɢ ɨɬɪаɠɟɧɢɣ [13].  

 

Иɫɯɨɞɹ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɞɨɤɭɦɟɧɬɨɜ, ɦɨɠɧɨ 

ɫɮɨɪɦɭɥɢɪɨɜаɬɶ ɩɟɪɜɨɫɬɟɩɟɧɧɵɟ ɬɪɟɛɨɜаɧɢɹ ɤ ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɱɟɝɨ 

ɩɪɨɫɬɪаɧɫɬɜа ɜ ɨɮɢɫɧɨɦ ɩɨɦɟɳɟɧɢɢ. 

Раɛɨɱɢɣ ɫɬɨɥ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɨɣɱɢɜɵɦ, ɢɦɟɬɶ ɨɞɧɨɬɨɧɧɨɟ 

ɧɟɦɟɬаɥɥɢɱɟɫɤɨɟ ɩɨɤɪɵɬɢɟ, ɧɟ ɨɛɥаɞаɸɳɟɟ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧаɤаɩɥɢɜаɬɶ 

ɫɬаɬɢɱɟɫɤɨɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ. Вɵɫɨɬа ɧаɞ ɭɪɨɜɧɟɦ ɩɨɥа ɪаɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɡа 

ɤɨɬɨɪɨɣ ɪаɛɨɬаɟɬ ɨɩɟɪаɬɨɪ, ɞɨɥɠɧа ɫɨɫɬаɜɥɹɬɶ 720 ɦɦ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ 

ɪɟɝɭɥɢɪɨɜɤɢ ɜ ɩɪɟɞɟɥаɯ 680-780 ɦɦ. Оɩɬɢɦаɥɶɧɵɟ ɪаɡɦɟɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥа 

1600 ɧа 1000 ɤɜ. ɦɦ. Пɨɞ ɫɬɨɥɨɦ ɞɨɥɠɧɨ ɢɦɟɬɶɫɹ ɩɪɨɫɬɪаɧɫɬɜɨ ɞɥɹ ɧɨɝ ɫ 

ɪаɡɦɟɪаɦɢ ɩɨ ɝɥɭɛɢɧɟ 650 ɦɦ. Раɛɨɱɢɣ ɫɬɨɥ ɞɨɥɠɟɧ ɬаɤɠɟ ɢɦɟɬɶ ɩɨɞɫɬаɜɤɭ ɞɥɹ 

ɧɨɝ, ɪаɫɩɨɥɨɠɟɧɧɭɸ ɩɨɞ ɭɝɥɨɦ 15 ɝɪаɞɭɫɨɜ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɨɥа. Дɥɢɧа 

ɩɨɞɫɬаɜɤɢ 400 ɦɦ, ɲɢɪɢɧа – 350 ɦɦ. Уɞаɥɟɧɧɨɫɬɶ ɤɥаɜɢаɬɭɪɵ ɨɬ ɤɪаɹ ɫɬɨɥа 

ɞɨɥɠɧа ɛɵɬɶ ɧɟ ɛɨɥɟɟ 300 ɦɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɬ ɭɞɨɛɧɭɸ ɨɩɨɪɭ ɞɥɹ ɩɪɟɞɩɥɟɱɢɣ. 

Раɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɝɥаɡаɦɢ ɨɩɟɪаɬɨɪа ɢ ɷɤɪаɧɨɦ ɜɢɞɟɨɞɢɫɩɥɟɹ ɞɨɥɠɧɨ 

ɫɨɫɬаɜɥɹɬɶ ɨɬ 40 ɞɨ 80 ɫɦ. 

Раɛɨɱɢɣ ɫɬɭɥ ɞɨɥɠɟɧ ɛɵɬɶ ɫɧаɛɠɟɧ ɩɨɞɴɟɦɧɨ-ɩɨɜɨɪɨɬɧɵɦ ɦɟɯаɧɢɡɦɨɦ. 

Вɵɫɨɬа ɫɢɞɟɧɶɹ ɞɨɥɠɧа ɪɟɝɭɥɢɪɨɜаɬɶɫɹ ɜ ɩɪɟɞɟɥаɯ 400 - 500 ɦɦ. Гɥɭɛɢɧа 

ɫɢɞɟɧɶɹ ɞɨɥɠɧа ɫɨɫɬаɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 380 ɦɦ, а ɲɢɪɢɧа - ɧɟ ɦɟɧɟɟ 400 ɦɦ. 

Вɵɫɨɬа ɨɩɨɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɩɢɧɤɢ ɧɟ ɦɟɧɟɟ 300 ɦɦ, ɲɢɪɢɧа - ɧɟ ɦɟɧɟɟ 380 

ɦɦ. Уɝɨɥ ɧаɤɥɨɧа ɫɩɢɧɤɢ ɫɬɭɥа ɤ ɩɥɨɫɤɨɫɬɢ ɫɢɞɟɧɶɹ ɞɨɥɠɟɧ ɢɡɦɟɧɹɬɶɫɹ ɜ 

ɩɪɟɞɟɥаɯ 90 - 110°. Раɛɨɱɢɣ ɫɬɭɥ ɞɨɥɠɟɧ ɢɦɟɬɶ ɞɢɡаɣɧ, ɢɫɤɥɸɱаɸɳɢɣ 

ɨɧɟɦɟɧɢɟ ɬɟɥа ɢɡ-ɡа ɧаɪɭɲɟɧɢɹ ɤɪɨɜɨɨɛɪаɳɟɧɢɹ ɩɪɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ ɪаɛɨɬɟ 

ɧа ɪаɛɨɱɟɦ ɦɟɫɬɟ. 

 



 109 

 

6.2 Пɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Пɪɢɦɟɧɟɧɢɟ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɜ ɤаɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɢɧɫɬɪɭɦɟɧɬа 

ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪаɛɨɬɵ ɩɨɞɪаɡɭɦɟɜаɟɬ ɧаɥɢɱɢɟ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɬɥɢɱɢɬɟɥɶɧɵɯ 

ɜɪɟɞɧɵɯ ɢ ɨɩаɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮаɤɬɨɪɨɜ, ɨɧɢ ɛɭɞɭɬ ɪаɫɫɦɨɬɪɟɧɵ 

ɞаɥɟɟ. 

6.2.1 Аɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ 

Сɨɝɥаɫɧɨ ГОСТ 12.0.003-2015 Оɩаɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮаɤɬɨɪɵ. Кɥаɫɫɢɮɢɤаɰɢɹ [2] ɫɟɪɶɟɡɧɵɟ ɢ ɜɪɟɞɨɧɨɫɧɵɟ ɮаɤɬɨɪɵ ɪаɡɛɢɬɵ ɧа 

ɤаɬɟɝɨɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɮɢɡɢɱɟɫɤɢɦ, ɯɢɦɢɱɟɫɤɢɦ, ɛɢɨɥɨɝɢɱɟɫɤɢɦ ɢ 

ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧа ɱɟɥɨɜɟɱɟɫɤɢɣ ɨɪɝаɧɢɡɦ. Сɩɢɫɨɤ 

ɨɩаɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮаɤɬɨɪɨɜ, ɫɜɨɣɫɬɜɟɧɧɵɯ ɞɥɹ ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɪаɛɨɱɟɣ 

ɡɨɧɵ ɩɪɟɞɫɬаɜɥɟɧ ɜ ɜɢɞɟ ɬаɛɥɢɰɵ (Таɛɥɢɰа 6.1): 

Таɛɥɢɰа 6.1 – Вɨɡɦɨɠɧɵɟ ɨɩаɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮаɤɬɨɪɵ 
Фɚɤɬɨɪɵ (ГОСТ 12.0.003-2015) Нɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ 

Вɪɟɞɧɵɟ 

1. Уɦɫɬɜɟɧɧɨɟ ɩɟɪɟɧаɩɪɹɠɟɧɢɟ 
МР 2.2.9.2311 – 07 «Пɪɨɮɢɥаɤɬɢɤа ɫɬɪɟɫɫɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɪаɛɨɬɧɢɤɨɜ ɩɪɢ ɪаɡɥɢɱɧɵɯ ɜɢɞаɯ ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ».  [14] 

2. Пɟɪɟɧаɩɪɹɠɟɧɢɟ ɡɪɢɬɟɥɶɧɨɝɨ 
аɧаɥɢɡаɬɨɪа 

СаɧПɢН 2.2.2/2.4.1340-03. Гɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ 
ɩɟɪɫɨɧаɥɶɧɵɦ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ ɦаɲɢɧаɦ ɢ 

ɨɪɝаɧɢɡаɰɢɢ ɪаɛɨɬɵ [17] 

3. Пɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ 
ɷɥɟɤɬɪɨɦаɝɧɢɬɧɵɯ ɢɡɥɭɱɟɧɢɣ 

ГОСТ 12.1.006-84 ССБТ. Эɥɟɤɬɪɨɦаɝɧɢɬɧɵɟ ɩɨɥɹ ɪаɞɢɨɱаɫɬɨɬ. 
Оɛɳɢɟ ɬɪɟɛɨɜаɧɢɹ ɛɟɡɨɩаɫɧɨɫɬɢ. [4] 

4. Пɨɜɵɲɟɧɧаɹ ɢɥɢ ɩɨɧɢɠɟɧɧаɹ 
ɬɟɦɩɟɪаɬɭɪа ɜɨɡɞɭɯа ɪаɛɨɱɟɣ 

ɡɨɧɵ 

СаɧПɢН 2.2.4.548-96 Гɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ ɦɢɤɪɨɤɥɢɦаɬɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ [18] 

5. Нɟɞɨɫɬаɬɨɱɧаɹ ɨɫɜɟɳɟɧɧɨɫɬɶ 
ɪаɛɨɱɟɣ ɡɨɧɵ 

СП 52.13330.2016 Еɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. 
Аɤɬɭаɥɢɡɢɪɨɜаɧɧаɹ ɪɟɞаɤɰɢɹ СНɢП 23-05-95 [19] 

Оɩɚɫɧɵɟ 

6. Пɨɜɵɲɟɧɧɨɟ ɡɧаɱɟɧɢɟ 
ɧаɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɰɟɩɢ, ɡаɦɵɤаɧɢɟ ɤɨɬɨɪɨɣ ɦɨɠɟɬ 
ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤа 

ГОСТ 12.1.030-81 ССБТ. Эɥɟɤɬɪɨɛɟɡɨɩаɫɧɨɫɬɶ. Заɳɢɬɧɨɟ 
ɡаɡɟɦɥɟɧɢɟ, ɡаɧɭɥɟɧɢɟ. [7] 

ГОСТ 12.1.038-82 Сɢɫɬɟɦа ɫɬаɧɞаɪɬɨɜ ɛɟɡɨɩаɫɧɨɫɬɢ ɬɪɭɞа. 
Эɥɟɤɬɪɨɛɟɡɨɩаɫɧɨɫɬɶ. Пɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧаɱɟɧɢɹ 

ɧаɩɪɹɠɟɧɢɣ ɩɪɢɤɨɫɧɨɜɟɧɢɹ ɢ ɬɨɤɨɜ. [8] 
ГОСТ 12.1.019-2017 ССБТ. Эɥɟɤɬɪɨɛɟɡɨɩаɫɧɨɫɬɶ. Оɛɳɢɟ 

ɬɪɟɛɨɜаɧɢɹ ɢ ɧɨɦɟɧɤɥаɬɭɪа ɜɢɞɨɜ ɡаɳɢɬɵ. [5] 
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1. Уɦɫɬɜɟɧɧɨɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ 

Пɨɞ ɩɨɧɹɬɢɟɦ ɭɦɫɬɜɟɧɧɨɝɨ ɩɟɪɟɧаɩɪɹɠɟɧɢɹ ɩɨɧɢɦаɟɬɫɹ ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɯаɪаɤɬɟɪɢɫɬɢɤ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫа, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɸɳɢɯ ɧа 

ɩɫɢɯɨɷɦɨɰɢɨɧаɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɪаɛɨɬɧɢɤа ɢ ɨɤаɡɵɜаɸɳɢɯ ɧаɝɪɭɡɤɭ ɧа 

ɰɟɧɬɪаɥɶɧɭɸ ɧɟɪɜɧɭɸ ɫɢɫɬɟɦɭ ɱɟɥɨɜɟɤа. Сɨɫɬɨɹɧɢɟ ɭɦɫɬɜɟɧɧɨɝɨ 

ɩɟɪɟɧаɩɪɹɠɟɧɢɹ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɢɡ-ɡа ɱɪɟɡɦɟɪɧɨɣ ɞɥɢɬɟɥɶɧɨɣ ɭɦɫɬɜɟɧɧɨɣ 

аɤɬɢɜɧɨɫɬɢ, ɩɟɪɟɧаɫɵɳɟɧɧɨɫɬɢ ɪаɛɨɱɢɦ ɩɪɨɰɟɫɫɨɦ, ɦɨɧɨɬɨɧɧɨɫɬɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Рɟɡɭɥɶɬаɬɨɦ ɭɦɫɬɜɟɧɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɹɜɥɹɸɬɫɹ ɡɧаɱɢɬɟɥɶɧɨɟ 

ɫɧɢɠɟɧɢɟ ɤɨɧɰɟɧɬɪаɰɢɢ, ɩɨɜɵɲɟɧɢɟ ɪɢɫɤа ɬɪаɜɦɵ ɧа ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɪɢɫɤа 

ɫɨɜɟɪɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɲɢɛɨɤ.  

Раɛɨɬа ɡа ɩɟɪɫɨɧаɥɶɧɵɦ ɤɨɦɩɶɸɬɟɪɨɦ ɤɥаɫɫɢɮɢɰɢɪɭɟɬɫɹ ɩɨ ɜɢɞɭ 

ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧа ɬɪɢ ɝɪɭɩɩɵ [15]:  

� А – ɪаɛɨɬа, ɡаɤɥɸɱаɸɳаɹɫɹ ɜ ɫɱɢɬɵɜаɧɢɢ ɫ ɷɤɪаɧа ɢɧɮɨɪɦаɰɢɢ ɫ 

ɩɪɟɞɜаɪɢɬɟɥɶɧɵɦ ɡаɩɪɨɫɨɦ;  

� Б – ɪаɛɨɬа, ɡаɤɥɸɱаɸɳаɹɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɜɜɨɞɟ 

ɢɧɮɨɪɦаɰɢɢ;  

� В – ɬɜɨɪɱɟɫɤаɹ ɪаɛɨɬа ɜ ɞɢаɥɨɝɨɜɨɦ ɪɟɠɢɦɟ.  

 

Таɤ ɤаɤ ɪаɛɨɬɧɢɤ ɡаɱаɫɬɭɸ ɜɵɩɨɥɧɹɟɬ ɪаɡɧɨɨɛɪаɡɧɭɸ ɪаɛɨɬɭ ɫ 

ɤɨɦɩɶɸɬɟɪɨɦ, ɨɬɧɨɫɹɳɭɸɫɹ ɤ ɪаɡɧɵɦ ɝɪɭɩɩаɦ ɪаɛɨɬ, ɬɨ ɟɝɨ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɨɬɧɨɫɹɬ ɤ ɬɨɣ ɝɪɭɩɩɟ ɪаɛɨɬ, ɧа ɤɨɬɨɪɭɸ ɡаɬɪаɱɢɜаɟɬɫɹ ɛɨɥɟɟ 50% ɪаɛɨɱɟɝɨ 

ɜɪɟɦɟɧɢ.  

Дɥɹ ɤаɠɞɨɣ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɝɪɭɩɩ ɪаɛɨɬ ɧаɡɧаɱɟɧ ɭɪɨɜɟɧɶ ɧаɝɪɭɡɤɢ, 

ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɹɠɟɫɬɶ ɢ ɧаɩɪɹɠɟɧɧɨɫɬɶ ɪаɛɨɬɵ. Уɪɨɜɟɧɶ ɧаɝɪɭɡɤɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ (Таɛɥɢɰа 6.2):  

� А – ɤɨɥɢɱɟɫɬɜɨ ɫɭɦɦаɪɧɵɯ ɫɱɢɬɵɜаɟɦɵɯ ɡɧаɤɨɜ;  

� Б – ɤɨɥɢɱɟɫɬɜɨ ɫɱɢɬɵɜаɟɦɵɯ ɢɥɢ ɜɜɨɞɢɦɵɯ ɡɧаɤɨɜ;  

� В – ɫɭɦɦаɪɧɨɟ ɜɪɟɦɹ, ɩɪɨɜɟɞɟɧɧɨɟ ɜɨ ɜɪɟɦɹ ɪаɛɨɬɵ ɡа 

ɤɨɦɩɶɸɬɟɪɨɦ. 
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Таɛɥɢɰа 6.2 – Уɪɨɜɟɧɶ ɧаɝɪɭɡɤɢ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɤаɬɟɝɨɪɢɢ ɪаɛɨɬ 

Кɚɬɟɝɨɪɢɹ 

ɪɚɛɨɬɵ ɩɨ 

ɬɹɠɟɫɬɢ ɢ 

ɧɚɩɪɹɠɟɧɧɨɫɬɢ 

Уɪɨɜɟɧɶ ɧɚɝɪɭɡɤɢ ɡɚ ɪɚɛɨɱɭɸ ɫɦɟɧɭ ɩɪɢ ɜɢɞɚɯ 

ɪɚɛɨɬɵ ɧɚ ɗВМ 

Гɪɭɩɩа А 

Кɨɥɢɱɟɫɬɜɨ 

ɡɧаɤɨɜ 

Гɪɭɩɩа Б 

Кɨɥɢɱɟɫɬɜɨ 

ɡɧаɤɨɜ 

Гɪɭɩɩа В 

Вɪɟɦɹ ɪаɛɨɬɵ, ɱ 

I Дɨ 20000 Дɨ 15000 Дɨ 2,0 

II Дɨ 40000 Дɨ 30000 Дɨ 4,0 

III Дɨ 60000 Дɨ 40000 Дɨ 6,0 

 

Тɪɭɞɨɜаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɫɜɹɡаɧɧаɹ ɫ ɪаɡɪаɛɨɬɤɨɣ ɦɟɬɨɞɢɤɢ ɩɪɢɦɟɧɟɧɢɹ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɢɧɬɟɪɮɟɪɟɧɰɢɢ ɫɤɜаɠɢɧ, 

ɩɪɟɞɩɨɥаɝаɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧаɝɪɭɡɤɢ ɜɫɟɯ ɬɪɟɯ ɬɢɩɨɜ, а ɤаɬɟɝɨɪɢɹ ɪаɛɨɬɵ ɩɨ 

ɬɹɠɟɫɬɢ ɢ ɧаɩɪɹɠɟɧɧɨɫɬɢ ɦɨɠɟɬ ɜаɪɶɢɪɨɜаɬɶɫɹ. Вɨ ɢɡɛɟɠаɧɢɟ ɭɦɫɬɜɟɧɧɨɝɨ 

ɩɟɪɟɧаɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞаɬɶ ɪаɰɢɨɧаɥɶɧɵɣ ɪɟɠɢɦ ɬɪɭɞа ɢ ɨɬɞɵɯа, 

а ɬаɤɠɟ ɫɥɟɞɢɬɶ ɡа ɫɜɨɟɜɪɟɦɟɧɧɵɦ ɩɢɬаɧɢɟɦ ɢ ɮɢɡɢɱɟɫɤɨɣ ɮɨɪɦɨɣ. 

2. Пɟɪɟɧɚɩɪɹɠɟɧɢɟ ɡɪɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 

Оɮɢɫɧɵɣ ɪаɛɨɬɧɢɤ ɩɪɨɜɨɞɢɬ ɛɨɥɶɲɭɸ ɱаɫɬɶ ɪаɛɨɱɟɝɨ ɞɧɹ, ɫɦɨɬɪɹ ɜ 

ɦɨɧɢɬɨɪ, ɨɬɱɟɝɨ ɡɪɢɬɟɥɶɧɵɣ аɧаɥɢɡаɬɨɪ ɧаɯɨɞɢɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɦ ɧаɩɪɹɠɟɧɢɢ. 

Эɬɨ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɱɢɧɨɣ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɝɨɥɨɜɧɵɯ ɛɨɥɟɣ, ɫɢɧɞɪɨɦа ɫɭɯɨɝɨ 

ɝɥаɡа ɢ ɨɛɳɟɝɨ ɫɧɢɠɟɧɢɹ ɡɪɟɧɢɹ. Вɨ ɢɡɛɟɠаɧɢɟ ɜɵɲɟɭɤаɡаɧɧɨɝɨ ɞɢɫɩɥɟɣ 

ɤɨɦɩɶɸɬɟɪа ɞɨɥɠɟɧ ɨɬɜɟɱаɬɶ ɬɪɟɛɨɜаɧɢɹɦ, ɩɪɟɞɫɬаɜɥɟɧɧɵɦ ɜ Таɛɥɢɰɟ 6.3 

[15]. 

Таɛɥɢɰа 6.3 – Дɨɩɭɫɬɢɦɵɟ ɜɢɡɭаɥɶɧɵɟ ɩаɪаɦɟɬɪɵ ɭɫɬɪɨɣɫɬɜ ɨɬɨɛɪаɠɟɧɢɹ 

ɢɧɮɨɪɦаɰɢɢ 

Пɚɪɚɦɟɬɪ Дɨɩɭɫɬɢɦɵɟ ɡɧɚɱɟɧɢɹ 

Яɪɤɨɫɬɶ ɛɟɥɨɝɨ ɩɨɥɹ Нɟ ɦɟɧɟɟ 35 ɤɞ/ɦ2 

Нɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɹɪɤɨɫɬɢ ɪаɛɨɱɟɝɨ ɩɨɥɹ Нɟ ɛɨɥɟɟ 20% 

Кɨɧɬɪаɫɬɧɨɫɬɶ (ɞɥɹ ɦɨɧɨɯɪɨɦɧɨɝɨ ɪɟɠɢɦа) Нɟ ɦɟɧɟɟ 3:1 

Чаɫɬɨɬа ɨɛɧɨɜɥɟɧɢɹ ɢɡɨɛɪаɠɟɧɢɹ Нɟ ɦɟɧɟɟ 60 Гɰ 
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Пɪɟɞɨɬɜɪаɬɢɬɶ ɢɡɥɢɲɧɟɟ ɧаɩɪɹɠɟɧɢɟ ɝɥаɡ ɦɨɠɧɨ, ɫɨɛɥɸɞаɹ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɵ: ɩɪаɜɢɥɶɧаɹ ɧаɫɬɪɨɣɤа ɬɟɯɧɢɱɟɫɤɢɯ ɩаɪаɦɟɬɪɨɜ ɦɨɧɢɬɨɪа, ɫɨɛɥɸɞɟɧɢɟ 

ɪɟɠɢɦа ɡɪɢɬɟɥɶɧɨɣ ɪаɛɨɬɵ, ɦɢɧɢɦɢɡаɰɢɹ ɨɬɪаɠɟɧɧɨɝɨ ɫɜɟɬа ɢ ɛɥɢɤɨɜ. 

3. Пɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɢɡɥɭɱɟɧɢɣ 

Эɥɟɤɬɪɨɦаɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ, ɫɨɡɞаɜаɟɦɨɟ ɷɤɪаɧɨɦ ɦɨɧɢɬɨɪа ɩɪɢ 

ɪаɛɨɬɟ ɡа ɤɨɦɩɶɸɬɟɪɨɦ, ɢɦɟɟɬ ɧɟɝаɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧа ɡɞɨɪɨɜɶɟ ɪаɛɨɬɧɢɤа.  

Пɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɡɧаɱɟɧɢɹ ɷɥɟɤɬɪɨɦаɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɨɬ ɷɤɪаɧа 

ɦɨɧɢɬɨɪа ɭɫɬаɧаɜɥɢɜаɸɬɫɹ СаɧПɢН 2.2.2/2.4.1340-03 [17] (Таɛɥɢɰа 6.4). 

Таɛɥɢɰа 6.4 – Дɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɷɥɟɤɬɪɨɦаɝɧɢɬɧɨɝɨ ɩɨɥɹ, ɫɨɡɞаɜаɟɦɵɯ 

ɩɟɪɫɨɧаɥɶɧɨɣ ɷɥɟɤɬɪɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɦаɲɢɧɨɣ 

Нɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
Дɨɩɭɫɬɢɦɵɣ 

ɭɪɨɜɟɧɶ 

Наɩɪɹɠɟɧɧɨɫɬɶ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ 

В ɞɢаɩаɡɨɧɟ ɱаɫɬɨɬ 5 Гɰ – 2 

ɤГɰ 
25 В/ɦ 

В ɞɢаɩаɡɨɧɟ ɱаɫɬɨɬ 2 ɤГɰ – 400 

ɤГɰ 
2,5 В/ɦ 

Пɥɨɬɧɨɫɬɶ ɦаɝɧɢɬɧɨɝɨ 

ɩɨɬɨɤа 

В ɞɢаɩаɡɨɧɟ ɱаɫɬɨɬ 5 Гɰ – 2 

ɤГɰ 
250 ɧТɥ 

В ɞɢаɩаɡɨɧɟ ɱаɫɬɨɬ 2 ɤГɰ – 400 

ɤГɰ 
25 ɧТɥ 

Эɥɟɤɬɪɨɫɬаɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢаɥ ɜɢɞɟɨɦɨɧɢɬɨɪа 500 В 

  

Дɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩаɫɧɨɣ ɪаɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɞɟɪɠɢɜаɬɶɫɹ 

ɪаɰɢɨɧаɥɶɧɨɝɨ ɪɟɠɢɦа ɬɪɭɞа ɢ ɨɬɞɵɯа, ɫɨɛɥɸɞаɬɶ ɪаɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɦɨɧɢɬɨɪɨɦ ɢ ɝɥаɡаɦɢ ɧɟ ɦɟɧɟɟ 70 ɫɦ ɢ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪаɛɨɬаɬɶ ɫ ɜɤɥɸɱɟɧɧɵɦ 

ɪɟɠɢɦɨɦ ɦɨɧɢɬɨɪа «Заɳɢɬа ɝɥаɡ». 
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4. Пɨɜɵɲɟɧɧɚɹ ɢɥɢ ɩɨɧɢɠɟɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

Пɨɜɵɲɟɧɧаɹ ɢɥɢ ɩɨɧɢɠɟɧɧаɹ ɬɟɦɩɟɪаɬɭɪа ɦɨɠɟɬ ɧаɛɥɸɞаɬɶɫɹ ɜ ɪаɛɨɱɟɣ 

ɡɨɧɟ ɢɡ-ɡа ɧɟɢɫɩɪаɜɧɨɫɬɟɣ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɢɥɢ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ, 

ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ, ɩɨɜɵɲɟɧɧɨɣ ɭɫɬаɥɨɫɬɢ, 

ɜ ɤɪаɣɧɢɯ ɫɥɭɱаɹɯ ɤ ɩɟɪɟɝɪɟɜɭ ɢɥɢ ɩɟɪɟɨɯɥаɠɞɟɧɢɸ. В Таɛɥɢɰɟ 6.5 

ɩɪɟɞɫɬаɜɥɟɧɵ ɪɟɤɨɦɟɧɞɨɜаɧɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɤаɡаɬɟɥɟɣ ɦɢɤɪɨɤɥɢɦаɬа ɜ 

ɨɮɢɫɧɨɦ ɩɨɦɟɳɟɧɢɢ (ɤаɬɟɝɨɪɢɹ ɪаɛɨɬ ɩɨ ɭɪɨɜɧɸ ɷɧɟɪɝɨɡаɬɪаɬ Iɛ).  

Таɛɥɢɰа 6.5 – Оɩɬɢɦаɥɶɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɤаɡаɬɟɥɟɣ ɦɢɤɪɨɤɥɢɦаɬа ɜ ɨɮɢɫɧɨɦ 

ɩɨɦɟɳɟɧɢɢ 

Пɟɪɢɨɞ ɝɨɞɚ 
Тɟɦɩɟɪɚɬɭɪɚ 

ɜɨɡɞɭɯɚ, °С 

Тɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, 

°С 

Оɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, % 

Сɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɦ/ɫ 

Хɨɥɨɞɧɵɣ 21 – 23 20 – 24 40 – 60 0,1 

Тɟɩɥɵɣ 22 – 24 21 – 25 40 – 60 0,1 

 

Дɥɹ ɩɨɞɞɟɪɠаɧɢɹ ɨɩɬɢɦаɥɶɧɨɝɨ ɦɢɤɪɨɤɥɢɦаɬа ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜаɧɵ ɫɢɫɬɟɦɵ ɤɨɧɞɢɰɢɨɧɢɪɨɜаɧɢɸ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞа ɢ ɫɢɫɬɟɦɵ 

ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞа, ɩɨɦɢɦɨ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɫɜɨɟɜɪɟɦɟɧɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɜɟɬɪɢɜаɧɢɟ ɩɨɦɟɳɟɧɢɹ ɢ ɩɪɢɦɟɧɹɬɶ 

ɜɟɧɬɢɥɹɰɢɨɧɧɨɟ ɨɛɨɪɭɞɨɜаɧɢɟ (ɪаɞɢаɬɨɪɵ, ɬɟɩɥɨɜɵɟ ɩɭɲɤɢ). 

6.3 Нɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ ɡɨɧɵ 

Иɫɯɨɞɹ ɢɡ ГОСТ 12.0.003-86 [1] ɧɟɞɨɫɬаɬɨɱɧаɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪаɛɨɱɟɣ 

ɡɨɧɵ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɛɵɫɬɪɨɣ ɭɬɨɦɥɹɟɦɨɫɬɢ ɪаɛɨɬɧɢɤа, ɩɟɪɟɧаɩɪɹɠɟɧɢɸ 

ɡɪɢɬɟɥɶɧɨɝɨ аɧаɥɢɡаɬɨɪа ɢ ɤ ɨɛɳɟɦɭ ɭɯɭɞɲɟɧɢɸ ɩɫɢɯɨɷɦɨɰɢɨɧаɥɶɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ. Дɥɹ ɫɨɡɞаɧɢɹ ɛɥаɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɪаɛɨɬɵ ɬɪɟɛɭɟɬɫɹ 

ɨɪɝаɧɢɡɨɜаɬɶ ɧаɢɛɨɥɟɟ ɤɨɦɩɥɟɤɫɧɨɟ ɢ ɪаɜɧɨɦɟɪɧɨɟ ɨɫɜɟɳɟɧɢɟ ɪаɛɨɱɟɝɨ 

ɩɪɨɫɬɪаɧɫɬɜа. Сɨɝɥаɫɧɨ СаɧПɢН 2.2.1/2.1.1.1278-03 [16] ɫɬɨɥ ɫ ɤɨɦɩɶɸɬɟɪɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɪаɫɩɨɥаɝаɬɶ ɩɨ ɥɟɜɭɸ ɫɬɨɪɨɧɭ ɨɬ ɨɤɧа. Иɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ 
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ɧɟɨɛɯɨɞɢɦɨ ɭɫɬаɧаɜɥɢɜаɬɶ ɜ ɜɟɪɯɧɟɣ ɱаɫɬɢ ɩɨɦɟɳɟɧɢɹ ɩаɪаɥɥɟɥɶɧɨ ɫɬɟɧɟ ɫ 

ɨɤɨɧɧɵɦɢ ɩɪɨɟɦаɦɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɵɥа ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ 

ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɫɜɟɬа ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ ɢ ɢɫɩɨɥɶɡɨɜаɬɶ ɬɨɥɶɤɨ 

ɟɫɬɟɫɬɜɟɧɧɵɣ ɫɜɟɬ. Пɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢɧɞɢɜɢɞɭаɥɶɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫ ɤɨɧɰɟɧɬɪаɰɢɟɣ ɫɜɟɬɨɜɨɝɨ 

ɩɭɱɤа ɧа ɞɨɤɭɦɟɧɬɟ. Пɪɢ ɷɬɨɦ ɫɜɟɬɨɜɨɣ ɩɭɱɨɤ ɧɟ ɞɨɥɠɟɧ ɫɨɡɞаɜаɬɶ ɛɥɢɤɢ ɧа 

ɫɬɨɥɟ ɢɥɢ ɦɨɧɢɬɨɪɟ. Оɫɜɟɳɟɧɧɨɫɬɶ ɧа ɪаɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬаɤɠɟ 

ɪɟɝɥаɦɟɧɬɢɪɭɟɬɫɹ СаɧПɢН 2.2.1/2.1.1.1278-03 [16] ɢ ɞɨɥɠɧа ɧаɯɨɞɢɬɶɫɹ ɜ 

ɢɧɬɟɪɜаɥɟ ɨɬ 300 ɞɨ 500 ɥɤ. Оɫɜɟɳɟɧɢɟ ɧɟ ɞɨɥɠɧɨ ɫɨɡɞаɜаɬɶ ɛɥɢɤɨɜ ɧа 

ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɧɢɬɨɪа. Оɫɜɟɳɟɧɧɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɷɤɪаɧа ɞɨɥɠɧа ɩɪɟɜɵɲаɬɶ 

300 ɥɤ. 

Нɟɫɨɛɥɸɞɟɧɢɟ ɜɵɲɟɭɤаɡаɧɧɵɯ ɧɨɪɦ ɢ ɬɪɟɛɨɜаɧɢɣ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ ɭɬɨɦɥɟɧɢɸ, ɩɟɪɟɧаɩɪɹɠɟɧɢɸ ɡɪɢɬɟɥɶɧɨɝɨ аɧаɥɢɡаɬɨɪа, 

ɝɨɥɨɜɧɵɦ ɛɨɥɹɦ ɢ ɨɛɳɟɦɭ ɫɧɢɠɟɧɢɸ ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɫɨɬɪɭɞɧɢɤа. 

Даɥɟɟ ɩɪɟɞɫɬаɜɥɟɧ ɪаɫɱɟɬ ɫɢɫɬɟɦɵ ɨɛɳɟɝɨ ɪаɜɧɨɦɟɪɧɨɝɨ 

ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɨɮɢɫɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа. 

Аɥɝɨɪɢɬɦ ɪаɫɱɟɬа ɫɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɬɨɱɧɢɤаɦɢ [23, 35]. Паɪаɦɟɬɪɵ ɪаɛɨɱɟɣ ɡɨɧɵ: ɞɥɢɧа А – 6 ɦ; 

ɲɢɪɢɧа B – 6 ɦ; ɜɵɫɨɬа ɩɨɬɨɥɤа H – 4 ɦ; ɜ ɨɮɢɫɟ ɱɢɫɬɵɣ ɛɟɬɨɧɧɵɣ ɩɨɬɨɥɨɤ ɢ 

ɛɟɬɨɧɧɵɟ ɫɬɟɧɵ ɫ ɨɤɧаɦɢ, ɩɨɬɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪаɠɟɧɢɹ ɫɬɟɧ ߩɫ – 30%, а 

ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɪаɠɟɧɢɹ ɩɨɬɨɥɤа ߩɩ – 50%. С ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜ ɪаɛɨɱɟɦ 

ɩɪɨɫɬɪаɧɫɬɜɨ ɯаɪаɤɬɟɪɢɡɭɟɬɫɹ ɯɨɪɨɲɢɦ ɨɬɪаɠɟɧɢɟɦ ɩɨɬɨɥɤа ɢ ɫɬɟɧ, ɜɵɛɢɪаɟɦ 

ɫɜɟɬɢɥɶɧɢɤ ɩɪɹɦɨɝɨ ɫɜɟɬа ɨɛɳɟɝɨ ɨɫɜɟɳɟɧɢɹ ɞɢɮɮɭɡɧɵɣ ОД ɫ ɞɜɭɦɹ 

ɥɸɦɢɧɟɫɰɟɧɬɧɵɦɢ ɥаɦɩаɦɢ. 

Сɜɟɫ ɫɜɟɬɢɥɶɧɢɤɨɜ hc ɩɪɢɧɹɬ ɪаɜɧɵɦ 0,4 ɦ, ɜ ɬаɤɨɦ ɫɥɭɱаɟ ɜɵɫɨɬа 

ɩɨɞɜɟɫа ɫɜɟɬɢɥɶɧɢɤɨɜ hɩ ɫɨɫɬаɜɥɹɟɬ (Фɨɪɦɭɥа 6.1): 

 

hɩ = H – hc = 4 – 0,4 = 3,6 ɦ    (6.1) 
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Пɨɥɭɱɟɧɧɨɟ ɡɧаɱɟɧɢɟ ɩɪɟɜɵɲаɟɬ ɦɢɧɢɦаɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ (3,5 ɦ), 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜɵɫɨɬа ɩɨɞɜɟɫа ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦаɦ. 

Вɵɫɨɬа ɪаɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ hɪɩ ɪаɜɧа 0,8 ɦ, ɜ ɬаɤɨɦ ɫɥɭɱаɟɦ ɜɵɫɨɬа 

ɫɜɟɬɢɥɶɧɢɤа ɧаɞ ɪаɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ h ɪаɫɫɱɢɬɵɜаɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ 

(Фɨɪɦɭɥа 6.2): 

 

h = hɩ – hɪɩ = 3,6 – 0,8 = 2,8 ɦ    (6.2) 

 

Сɥɟɞɭɸɳɢɦ ɲаɝɨɦ ɪаɫɱɟɬа ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦаɥɶɧɨɝɨ ɪаɫɫɬɨɹɧɢɹ 

ɦɟɠɞɭ ɫɜɟɬɢɥɶɧɢɤаɦɢ ɫ ɭɱɟɬɨɦ ɤɪɢɬɟɪɢɹ ɨɩɬɢɦаɥɶɧɨɫɬɢ ɪаɫɩɨɥɨɠɟɧɢɹ 

ɫɜɟɬɢɥɶɧɢɤɨɜ λ ɞɥɹ ɜɵɛɪаɧɧɨɝɨ ɬɢɩа ɫɜɟɬɢɥɶɧɢɤɨɜ 1,4. Раɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɫɜɟɬɢɥɶɧɢɤаɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Фɨɪɦɭɥɟ 6.3: 

 

L = λ ∙ h = 1,4 ∙ 2,8 = 3, 92 ɦ    (6.3) 

 

Оɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ nɪɹɞ ɞɥɹ ɪаɛɨɱɟɣ ɡɨɧɵ ɲɢɪɢɧɨɣ B ɪаɜɧɨɣ 6 

ɦ. Тɨɝɞа (Фɨɪɦɭɥа 6.4): 

  

nɪɹɞ = 
ሺ஻ – మయ ∙ ௅ሻ

௅
 + 1 = 

ሺ଺ – మయ  ∙ ଷ,ଽଶ ሻ

ଷ,ଽଶ
 + 1 = 1,86 ɦ   (6.4)  

 

Таɤ ɤаɤ ɤɨɥɢɱɟɫɬɜɨ ɪɹɞɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɨɤɪɭɝɥɢɦ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧаɱɟɧɢɟ ɞɨ 2. Дɥɢɧа ɫɜɟɬɢɥɶɧɢɤа lɫɜ ɪаɜɧа 1,23 ɦ, ɞɥɢɧа ɤɨɦɧаɬɵ 

6 ɦ. Тɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɬɢɥɶɧɢɤɨɜ ɜ ɪɹɞɭ (Фɨɪɦɭɥа 6.5): 

 

Nɫɜ = 
ሺА – మయ ∙ ௅ሻ

௟свା଴,ହ
 + 1 = 

ሺ଺ – మయ  ∙ ଷ,ଽଶ ሻ

ଵ,ଶଷା଴,ହ
 + 1 = 1, 95 ≈ 2 ɟɞ  (6.5) 

 

В ɤаɠɞɨɦ ɢɡ ɞɜɭɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ОД ɭɫɬаɧɨɜɥɟɧɨ ɩɨ ɞɜɟ ɥаɦɩɵ (n), ɬɨɝɞа 

ɨɛɳɟɟ ɱɢɫɥɨ ɥаɦɩ ɜ ɨɩɬɢɦаɥɶɧɨɣ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ (Фɨɪɦɭɥа 6.6): 
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N = ݊ ∙ ݊ɪɹɞ ∙ ݊ɫɜ = 2 ∙ 2 ∙ 2 = 8 ɟɞ   (6.6) 

 

 Оɩɪɟɞɟɥɢɦ ɢɧɞɟɤɫ ɩɨɦɟɳɟɧɢɹ i (Фɨɪɦɭɥа 6.7): 

 

i = 
஺ ∙ ஻

௛ ∙ሺ஺ା஻ሻ
 = 

଺ ∙ ଺
ଶ,଼ ∙ ሺ଺ା଺ሻ

 = 1,07   (6.7) 

 

В ɬаɤɨɦ ɫɥɭɱаɟ, ɩɪɢ i = 1,07, ɤɨɷɮɮɢɰɢɟɧɬаɯ ɨɬɪаɠɟɧɢɹ ɫɬɟɧ ߩɫ ɢ ɩɨɬɨɥɤа 

 ɩ ɪаɜɧɵɯ 30 % ɢ 50 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɫɜɟɬɨɜɨɝɨߩ

ɩɨɬɨɤа, ɫɨɝɥаɫɧɨ [17], ɪаɜɟɧ η = 0,48%. 

Кɨɷɮɮɢɰɢɟɧɬ ɡаɩаɫа ɡаɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɡаɩɵɥɟɧɧɨɫɬɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɦɟɳɟɧɢɹ. Уɱɢɬɵɜаɹ, ɱɬɨ ɬɪɭɞɨɜаɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɮɢɫɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɫɱɢɬаɟɬɫɹ, ɱɬɨ ɜɵɞɟɥɟɧɢɟ ɩɵɥɢ 

ɦɢɧɢɦаɥɶɧɨ, ɩɨɬɨɦɭ ɤɨɷɮɮɢɰɢɟɧɬ ɡаɩаɫа Кɡ ɩɪɢɧɢɦаɟɬɫɹ ɪаɜɧɵɦ 1,5. 

Нɨɪɦаɬɢɜɧаɹ ɨɫɜɟɳɟɧɧɨɫɬɶ Еɧ ɞɥɹ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɨɮɢɫɧɨɝɨ 

ɩɨɦɟɳɟɧɢɹ ɩɨ СП 52.13330.2016 ɪаɜɧа 200 ɥɤ [19].  

Оɩɪɟɞɟɥɢɦ ɫɨɜɨɤɭɩɧɵɣ ɫɜɟɬɨɜɨɣ ɩɨɬɨɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɥаɦɩ Ф. 

Кɨɷɮɮɢɰɢɟɧɬ ɧɟɪаɜɧɨɦɟɪɧɨɫɬɢ Z ɞɥɹ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥаɦɩ ɩɪɢɦɟɦ ɪаɜɧɵɦ 

1,1. Тɨɝɞа (Фɨɪɦɭɥа 6.8): 

 

Ф = 
Ен∙஺∙஻∙Кз∙௓

ே∙஗
 ∙ 100% = 

ଶ଴଴∙଺∙଺∙ଵ,ହ∙ଵ,ଵ
଼∙ସ଼

∙ 100% = 3094 ɥɦ (6.8) 

 

 Бɥɢɠаɣɲаɹ ɩɨɞɯɨɞɹɳаɹ ɥаɦɩа — ɥɸɦɢɧɟɫɰɟɧɬɧаɹ ɥаɦɩа ЛД 65 ɫ 

ɦɨɳɧɨɫɬɶɸ pɥ 65 Вɬ ɢ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ 3750 ɥɦ. Эɥɟɤɬɪɢɱɟɫɤаɹ ɦɨɳɧɨɫɬɶ 

ɜɫɟɣ ɨɫɜɟɬɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ ɪаɜɧа (Фɨɪɦɭɥа 6.9): 

 

P = N ∙  pɥ = 8 ∙ 65 = 520 Вɬ    (6.9)  
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 Вɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɩɨɥɭɱɟɧɧɵɯ ɡɧаɱɟɧɢɣ ɧа ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɥɟɞɭɸɳɟɦɭ 

ɭɪаɜɧɟɧɢɸ (Фɨɪɦɭɥа 6.10): 

 

– 10% ≤ 
Фл.станд.   – Фл.расч.

Фл.станд.
 ∙ 100% ≤ +20%  (6.10) 

 

 Тɨɝɞа (Фɨɪɦɭɥа 6.11): 

 

– 10% ≤ 
ଷ଻ହ଴ି ଷ଴ଽସ

ଷ଻ହ଴
 ∙ 100% ≤ +20%   (6.11) 

 

– 10% ≤ 17,5% ≤ +20%  

  

Таɤ ɤаɤ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɦɨɠɧɨ ɫɞɟɥаɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɞɥɹ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɩɨɦɟɳɟɧɢɹ ɩɨɞɯɨɞɢɬ ɭɫɬаɧɨɜɤа ɱɟɬɵɪɟɯ ɫɜɟɬɢɥɶɧɢɤɨɜ ɬɢɩа 

ОД, ɤаɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɨɛɨɪɭɞɨɜаɧɧ ɞɜɭɦɹ ɥаɦɩаɦɢ ЛД 65 ɦɨɳɧɨɫɬɶɸ 65 Вɬ 

ɢ ɫɜɟɬɨɜɵɦ ɩɨɬɨɤɨɦ 3750 ɥɦ. 

6.4 Пɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, 

ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ 

Оɫɧɨɜɧɵɦ ɨɩаɫɧɵɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɮаɤɬɨɪɨɦ ɜ ɨɮɢɫɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɪаɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. Оɫɧɨɜɧɵɦɢ 

ɩɪɢɱɢɧаɦɢ ɩɨɪаɠɟɧɢɹ ɬɨɤɨɦ ɜ ɭɫɥɨɜɢɹɯ ɨɮɢɫа ɹɜɥɹɸɬɫɹ ɩɪɢɤɨɫɧɨɜɟɧɢɟ ɤ 

ɬɨɤɨɜɟɞɭɳɢɦ ɱаɫɬɹɦ, ɧаɯɨɞɹɳɢɦɫɹ ɩɨɞ ɧаɩɪɹɠɟɧɢɟɦ ɢ ɢɫɩɨɥɶɡɨɜаɧɢɟ 

ɧɟɢɫɩɪаɜɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ ɢɥɢ ɧɟɛɟɡɨɩаɫɧаɹ ɷɤɫɩɥɭаɬаɰɢɹ 

ɢɫɩɪаɜɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜаɧɢɹ. Эɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɩɪɨɯɨɞɹ ɱɟɪɟɡ 

ɨɪɝаɧɢɡɦ ɱɟɥɨɜɟɤа ɫɩɨɫɨɛɟɧ ɜɵɡɜаɬɶ ɨɠɨɝɢ ɪаɡɧɨɣ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ, ɧаɪɭɲɢɬɶ 

ɪаɛɨɬɭ ɦɵɲɟɱɧɨɣ ɫɢɫɬɟɦɵ, ɢɡɦɟɧɢɬɶ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬаɜ ɤɪɨɜɢ ɢ ɞаɠɟ 

ɩɪɢɜɟɫɬɢ ɤ ɫɦɟɪɬɢ. 
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Оɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɢ ɨɪɝаɧɢɡаɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 

ɨɛɟɫɩɟɱɢɜаɸɳɢɟ ɛɟɡɨɩаɫɧɨɟ ɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫ 

ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ, ɩɪɟɞɩɢɫɵɜаɸɬɫɹ ГОСТ 12.1.038-82 ССБТ 

[8]. К ɬɟɯɧɢɱɟɫɤɢɦ ɫɪɟɞɫɬɜаɦ, ɫɩɨɫɨɛɧɵɦ ɡаɳɢɬɢɬɶ ɪаɛɨɬɧɢɤа ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤа, ɨɬɧɨɫɹɬɫɹ ɭɫɬɪɨɣɫɬɜа аɜɬɨɦаɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ 

ɨɬɤɥɸɱɟɧɢɹ ɩɢɬаɧɢɹ, ɢɡɨɥɢɪɭɸɳɢɟ ɡаɳɢɬɧɵɟ ɫɪɟɞɫɬɜа, ɡаɳɢɬɧɨɟ ɡаɡɟɦɥɟɧɢɟ 

ɢ ɡаɧɭɥɟɧɢɟ. 

 

6.5 ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Пɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɨɥɶɲаɹ ɱаɫɬɶ ɡаɞаɱ ɛɭɞɟɬ 

ɜɵɩɨɥɧɹɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ ɢ ɩɟɪɢɮɟɪɢɣɧɵɯ 

ɭɫɬɪɨɣɫɬɜ, ɨɬɱɟɝɨ ɨɫɧɨɜɧɵɦ ɩɪɢɧɰɢɩɨɦ ɨɯɪаɧɵ ɨɤɪɭɠаɸɳɟɣ ɫɪɟɞɵ ɢ 

ɦɢɧɢɦɢɡаɰɢɢ ɧɟɝаɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤа ɹɜɥɹɟɬɫɹ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɪаɜɢɥɶɧɨɦ ɯɪаɧɟɧɢɢ ɢ ɭɬɢɥɢɡаɰɢɢ ɨɬɯɨɞɨɜ.  

Кɨɦɩɶɸɬɟɪɧаɹ ɬɟɯɧɢɤа ɢ ɩɟɪɢɮɟɪɢɣɧɵɟ ɭɫɬɪɨɣɫɬɜа ɫɨɞɟɪɠаɬ ɜ ɫɟɛɟ 

ɪɬɭɬɶ, ɫɜɢɧɟɰ, ɤаɞɦɢɣ, ɛɟɪɢɥɥɢɣ, ɦɵɲɶɹɤ, ɨɯɥаɠɞаɸɳɢɟ ɠɢɞɤɨɫɬɢ, ɢɧɟɪɬɧɵɟ 

ɝаɡɵ ɢ ɩɪɨɱɢɟ ɬɨɤɫɢɱɧɵɟ ɜɟɳɟɫɬɜа, ɩɨɩаɞаɧɢɟ ɤɨɬɨɪɵɯ ɜ ɨɤɪɭɠаɸɳɭɸ ɫɪɟɞɭ 

ɦɨɠɟɬ ɢɦɟɬɶ ɧɟɩɨɩɪаɜɢɦɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧа ɥɢɬɨɫɮɟɪɭ (ɬɜɟɪɞɵɟ ɨɬɯɨɞɵ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ), ɝɢɞɪɨɫɮɟɪɭ (ɠɢɞɤɢɟ ɨɬɯɨɞɵ ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ) 

ɢ аɬɦɨɫɮɟɪɭ (ɝаɡɨɨɛɪаɡɧɵɟ ɨɬɯɨɞɵ ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥаɦɩ, ɜɵɞɟɥɟɧɢɟ ɨɡɨɧа 

ɩɪɢ ɪаɛɨɬɟ ɩɪɢɧɬɟɪа).  

Пɟɪɫɨɧаɥɶɧɵɟ ɤɨɦɩɶɸɬɟɪɵ ɜ ɫɥɭɱаɟ ɜɵɯɨɞа ɢɡ ɫɬɪɨɹ ɫɩɢɫɵɜаɸɬɫɹ ɢ 

ɩɨɦɟɳаɸɬɫɹ ɧа ɯɪаɧɟɧɢɟ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɦɩɶɸɬɟɪ ɢ ɟɝɨ 

ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɭɬɢɥɢɡɢɪɭɸɬɫɹ. Наɢɛɨɥɟɟ ɩɪаɜɢɥɶɧɵɣ ɫɩɨɫɨɛ ɭɬɢɥɢɡаɰɢɢ 

ɩɟɪɫɨɧаɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɢ ɩɟɪɢɮɟɪɢɣɧɵɯ ɭɫɬɪɨɣɫɬɜ – ɷɬɨ ɡаɤɥɸɱɟɧɢɟ 

ɞɨɝɨɜɨɪа ɫ ɮɢɪɦаɦɢ, ɩɪɨɮɟɫɫɢɨɧаɥɶɧɨ ɡаɧɢɦаɸɳɢɦɢɫɹ ɭɬɢɥɢɡаɰɢɟɣ 

ɤɨɦɩɶɸɬɟɪɧɨɣ ɬɟɯɧɢɤɢ. Оɬɪаɛɨɬаɧɧɵɟ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɥаɦɩɵ, ɨɬɧɨɫɹɬɫɹ ɤ 

ɨɬɯɨɞаɦ, ɤɨɬɨɪɵɟ ɫɨɪɬɢɪɭɸɬɫɹ ɢ ɫɨɛɢɪаɸɬɫɹ ɨɬɞɟɥɶɧɨ, ɩɨɷɬɨɦɭ ɭɬɢɥɢɡаɰɢɹ 

ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ ɥаɦɩ ɢ ɢɯ ɯɪаɧɟɧɢɟ ɞɨɥɠɧɵ ɨɬɜɟɱаɬɶ ɨɩɪɟɞɟɥɟɧɧɵɦ 
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ɬɪɟɛɨɜаɧɢɹɦ, ɩɨɬɨɦɭ ɫаɦɨɟ ɜɟɪɧɨɟ ɪɟɲɟɧɢɟ – ɜɨɫɩɨɥɶɡɨɜаɬɶɫɹ ɭɫɥɭɝаɦɢ 

ɤɨɦɩаɧɢɣ, ɫɩɟɰɢаɥɢɡɢɪɭɸɳɢɯɫɹ ɧа ɭɬɢɥɢɡаɰɢɢ ɨɬɯɨɞɨɜ. Тɨ ɠɟ ɫаɦɨɟ ɤаɫаɟɬɫɹ 

ɛаɬаɪɟɟɤ, аɤɤɭɦɭɥɹɬɨɪɨɜ, ɫɦɟɧɧɵɯ ɤаɪɬɪɢɞɠɟɣ ɞɥɹ ɩɪɢɧɬɟɪа ɢ ɞɪɭɝɢɯ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɨɬɯɨɞɨɜ. Нɟɩɪаɜɢɥɶɧɵɣ ɠɟ ɩɨɞɯɨɞ ɤ ɨɪɝаɧɢɡаɰɢɢ ɭɬɢɥɢɡаɰɢɢ 

ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜа ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɛɪаɡɨɜаɧɢɸ ɫɬɢɯɢɣɧɵɯ ɫɜаɥɨɤ, 

ɤɨɬɨɪɵɟ ɧаɧɨɫɹɬ ɛɨɥɶɲɨɣ ɭɳɟɪɛ ɫɟɥɢɬɟɛɧɵɦ ɬɟɪɪɢɬɨɪɢɹɦ. 

 

6.6 Бɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
 

Сɨɝɥаɫɧɨ ГОСТ Р 22.0.02-94 ЧС [10] - ɷɬɨ ɧаɪɭɲɟɧɢɟ ɧɨɪɦаɥɶɧɵɯ 

ɭɫɥɨɜɢɣ ɠɢɡɧɢ ɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɥɸɞɟɣ ɧа ɨɛɴɟɤɬɟ ɢɥɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ (аɤɜаɬɨɪɢɢ), ɜɵɡɜаɧɧɨɟ аɜаɪɢɟɣ, ɤаɬаɫɬɪɨɮɨɣ, ɫɬɢɯɢɣɧɵɦ ɢɥɢ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɛɟɞɫɬɜɢɟɦ, ɷɩɢɞɟɦɢɟɣ, ɷɩɢɡɨɨɬɢɟɣ (ɛɨɥɟɡɧɶ ɠɢɜɨɬɧɵɯ), 

ɷɩɢɮɢɬɨɬɢɟɣ (ɩɨɪаɠɟɧɢɟ ɪаɫɬɟɧɢɣ), ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɡɦɨɠɧɵɦ ɩɪɨɬɢɜɧɢɤɨɦ 

ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɩɨɪаɠɟɧɢɹ ɢ ɩɪɢɜɟɞɲɟɟ ɢɥɢ ɦɨɝɭɳɟɟ ɩɪɢɜɟɫɬɢ ɤ 

ɥɸɞɫɤɢɦ ɢɥɢ ɦаɬɟɪɢаɥɶɧɵɦ ɩɨɬɟɪɹɦ". 

С ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 

ɪаɫɫɦаɬɪɢɜаɟɦɨɣ ɪаɛɨɱɟɣ ɡɨɧɟ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ 

ЧС: 

1. ɬɟɯɧɨɝɟɧɧɨɝɨ ɯаɪаɤɬɟɪа (ɨɬɤаɡ ɫɢɫɬɟɦ ɛɟɡɨɩаɫɧɨɫɬɢ, ɩɨɠаɪ, ɜɡɪɵɜ 

ɢ ɬ.ɞ.) 

2. ɩɪɢɪɨɞɧɨɝɨ ɯаɪаɤɬɟɪа (ɧаɜɨɞɧɟɧɢɹ, ɰɭɧаɦɢ, ɭɪаɝаɧ ɢ ɬ.ɞ.) 

3. ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ (ɨɩɨɥɡɧɢ, ɡɟɦɥɟɬɪɹɫɟɧɢɹ, ɩɪɨɜаɥɵ 

ɬɟɪɪɢɬɨɪɢɢ ɢ ɬ.ɞ.) 

 

Оɞɧаɤɨ ɨɫɧɨɜɧɨɣ ɱɪɟɡɜɵɱаɣɧɨɣ ɫɢɬɭаɰɢɟɣ, ɤɨɬɨɪаɹ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪаɛɨɬ, ɹɜɥɹɟɬɫɹ ɩɨɠаɪ. Пɨɬɟɧɰɢаɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ 

ɩɪɢɱɢɧаɦɢ ɜɨɡɝɨɪаɧɢɹ ɦɨɝɭɬ ɫɬаɬɶ: 

1. ɧɟɢɫɩɪаɜɧɨɫɬɶ ɬɨɤɨɜɟɞɭɳɢɯ ɱаɫɬɟɣ ɨɛɨɪɭɞɨɜаɧɢɹ; 

2. ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɤɨɪɨɬɤɢɯ ɡаɦɵɤаɧɢɣ; 
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3. ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪаɜɢɥ ɩɨɠаɪɧɨɣ ɛɟɡɨɩаɫɧɨɫɬɢ 

 

Зɞаɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɸɬɫɹ ɪаɛɨɬɵ, ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜаɬɶ 

ɬɪɟɛɨɜаɧɢɹɦ ɩɨɠаɪɧɨɣ ɛɟɡɨɩаɫɧɨɫɬɢ, ɢɦɟɬɶ ɩɥаɧ ɷɜаɤɭаɰɢɢ, ɫ ɤɨɬɨɪɵɦ 

ɞɨɥɠɧɵ ɛɵɬɶ ɨɡɧаɤɨɦɥɟɧɵ ɜɫɟ ɩɨɫɟɬɢɬɟɥɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɪаɡɜɟɲɟɧɵ ɬаɛɥɢɱɤɢ 

ɢ ɭɤаɡаɬɟɥɢ ɩɭɬɟɣ ɷɜаɤɭаɰɢɢ ɢ ɷɜаɤɭаɰɢɨɧɧɵɯ ɜɵɯɨɞɨɜ, ɪаɡɜɟɲɟɧɵ ɩɨɠаɪɧɵɟ 

ɪɭɤаɜа ɢ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɩɪɨɲɟɞɲɢɟ ɩɨɜɟɪɤɭ, ɞɨɥɠɧа ɞɟɣɫɬɜɨɜаɬɶ ɩɨɠаɪɧаɹ 

ɫɢɝɧаɥɢɡаɰɢɹ. На ɤаɠɞɨɦ ɷɬаɠɟ ɞɨɥɠɧɨ ɧаɯɨɞɢɬɶɫɹ ɧа ɦɟɧɟɟ ɞɜɭɯ 

ɨɝɧɟɬɭɲɢɬɟɥɟɣ, ɪаɫɩɨɥɨɠɟɧɧɵɯ ɧа ɜɢɞɧɵɯ ɦɟɫɬаɯ ɨɤɨɥɨ ɜɵɯɨɞɨɜ ɢ ɜɯɨɞɨɜ ɢɡ 

ɩɨɦɟɳɟɧɢɣ. Вɵɫɨɬа ɭɫɬаɧɨɜɤɢ ɨɝɧɟɬɭɲɢɬɟɥɹ – ɧɟ ɛɨɥɟɟ 1,35 ɦɟɬɪа [3, 6]. 

 

6.7 Вɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 
 

В ɯɨɞɟ ɪаɛɨɬɵ ɧаɞ ɪаɡɞɟɥɨɦ «Сɨɰɢаɥɶɧаɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» ɫ ɰɟɥɶɸ 

ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩаɫɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɵɥɢ 

ɩɪɨаɧаɥɢɡɢɪɨɜаɧɵ ɩɪаɜɨɜɵɟ ɢ ɨɪɝаɧɢɡаɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɟɡɨɩаɫɧɨɫɬɢ: ɢɡɭɱɟɧɵ ɞɨɤɭɦɟɧɬɵ, ɪɟɝɥаɦɟɧɬɢɪɭɸɳɢɟ 

ɫɬаɧɞаɪɬɵ ɛɟɡɨɩаɫɧɨɫɬɢ ɞɥɹ ɞаɧɧɨɝɨ ɜɢɞа ɪаɛɨɬ, ɪаɫɫɦɨɬɪɟɧɵ ɫɩɟɰɢаɥɶɧɵɟ 

ɩɪаɜɨɜɵɟ ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ ɡаɤɨɧɨɞаɬɟɥɶɫɬɜа ɢ ɨɪɝаɧɢɡаɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪаɛɨɱɟɣ ɡɨɧɵ. Бɵɥɢ ɩɪɨаɧаɥɢɡɢɪɨɜаɧɵ ɩɨɬɟɧɰɢаɥɶɧɨ 

ɜɨɡɦɨɠɧɵɟ ɜɪɟɞɧɵɟ ɢ ɨɩаɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮаɤɬɨɪɵ, ɩɪɨɢɡɜɟɞɟɧ ɪаɫɱɟɬ 

ɫɢɫɬɟɦɵ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɞɥɹ ɨɮɢɫɧɨɝɨ ɩɪɨɫɬɪаɧɫɬɜа, ɨɰɟɧɟɧɨ 

ɜɨɡɞɟɣɫɬɜɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧа ɨɤɪɭɠаɸɳɭɸ ɫɪɟɞɭ, а ɬаɤɠɟ 

ɪаɫɫɦɨɬɪɟɧɵ ɜɨɡɦɨɠɧɵɟ ɢ ɧаɢɛɨɥɟɟ ɬɢɩɢɱɧɵɟ ЧС ɢ ɦɟɪɵ ɛɨɪɶɛɵ ɫ ɧɢɦɢ. 

Рɟɡɭɥɶɬаɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪаɡɞɟɥа, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧɵ 

ɜ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
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ЗАКЛɘЧЕНИЕ 

В ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞаɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜаɥɢɮɢɤаɰɢɨɧɧɨɣ ɪаɛɨɬɵ ɛɵɥ 

ɩɪɨɢɡɜɟɞɟɧ аɧаɥɢɡ ɦɢɪɨɜɨɝɨ ɨɩɵɬа ɩɪɢɦɟɧɟɧɢɹ ɦɟɯаɧɢɡɦɨɜ ɦаɬɟɦаɬɢɱɟɫɤɨɣ 

ɫɬаɬɢɫɬɢɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɪаɡɥɢɱɧɵɯ ɧɟɮɬɟɝаɡɨɩɪɨɦɵɫɥɨɜɵɯ ɡаɞаɱ, ɛɵɥɢ 

ɢɡɭɱɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɢ ɛаɡɨɜɵɟ ɩɨɧɹɬɢɹ ɬɟɨɪɢɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ 

аɧаɥɢɡа. Пɨ ɪɟɡɭɥɶɬаɬаɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɥɢɬɟɪаɬɭɪɧɨɝɨ аɧаɥɢɡа ɛɵɥ ɫɞɟɥаɧ 

ɜɵɜɨɞ ɨ ɜɨɡɦɨɠɧɨɫɬɢ аɞаɩɬаɰɢɢ ɤɨɧɰɟɩɰɢɢ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɫ ɰɟɥɶɸ 

ɩɪɢɤɥаɞɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɞаɧɧɨɣ ɦɟɬɨɞɢɤɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ 

ɜɡаɢɦɨɜɥɢɹɧɢɹ ɧаɝɧɟɬаɬɟɥɶɧɵɯ ɢ ɞɨɛɵɜаɸɳɢɯ ɫɤɜаɠɢɧ ɢ ɜɵɹɜɥɟɧɢɹ 

ɩɪɨɦɵɬɵɯ ɤаɧаɥɨɜ ɞɥɹ ɪаɫɫɦаɬɪɢɜаɟɦɨɝɨ ɨɩɵɬɧɨɝɨ ɭɱаɫɬɤа ɦɟɫɬɨɪɨɠɞɟɧɢɹ X. 

Бɵɥɢ ɩɪɨаɧаɥɢɡɢɪɨɜаɧɵ ɩɪɨɜɟɞɟɧɧɵɟ ɧа ɨɩɵɬɧɨɦ ɭɱаɫɬɤɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɨ ɨɛɨɫɧɨɜаɧɢɸ ɢ ɜɵɩɨɥɧɟɧɢɸ ɨɩɵɬɧɵɯ ɪаɛɨɬ ɩɨ ɩɨɥɢɦɟɪɧɨɦɭ ɡаɜɨɞɧɟɧɢɸ, 

а ɡаɬɟɦ ɢɧɢɰɢɢɪɨɜаɧ аɧаɥɢɡ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟаɥɢɡɨɜаɧɧɨɣ ɫɢɫɬɟɦɵ 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜаɧɢɟɦ ɦɟɬɨɞɨɜ ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа. 

В ɪаɦɤаɯ ɜɵɩɨɥɧɟɧɢɹ ɞаɧɧɨɣ ɧаɭɱɧɨ-ɢɫɫɥɟɞɨɜаɬɟɥɶɫɤɨɣ ɪаɛɨɬɵ ɞɥɹ 

ɭɞɨɛɫɬɜа ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɪаɫɱɟɬɨɜ ɛɵɥа ɪɟаɥɢɡɨɜаɧа ɩɪɨɝɪаɦɦа ɧа ɹɡɵɤɟ 

ɩɪɨɝɪаɦɦɢɪɨɜаɧɢɹ Python. На ɨɫɧɨɜаɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪаɫɱɟɬɨɜ 

ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ Сɩɢɪɦɟɧа ɢ Кɟɧɞаɥɥа ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɩаɪɵ, 

ɯаɪаɤɬɟɪɢɡɭɸɳɢɟɫɹ ɧаɢɛɨɥɶɲɟɣ ɬɟɫɧɨɬɨɣ ɫɜɹɡɢ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜаɧɵ 

ɞɨɦɢɧɢɪɭɸɳɢɟ ɧаɩɪаɜɥɟɧɢɹ ɮɢɥɶɬɪаɰɢɢ ɡаɤаɱɢɜаɟɦɨɣ ɠɢɞɤɨɫɬɢ. 

Сɪаɜɧɢɬɟɥɶɧɵɣ аɧаɥɢɡ ɪɟɡɭɥɶɬаɬɨɜ ɨɰɟɧɤɢ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɫɤɜаɠɢɧ ɧа ɛаɡɟ 

ɤɨɪɪɟɥɹɰɢɨɧɧɨɝɨ аɧаɥɢɡа ɩɨɤаɡаɥ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɫɯɨɞɢɦɨɫɬɢ ɫɨ 

ɫɱɢɬаɸɳɢɦɢɫɹ ɮаɤɬɢɱɟɫɤɢɦɢ ɞаɧɧɵɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬаɬɟ 

ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɨɩɪɨɫɥɭɲɢɜаɧɢɹ ɢ ɢɧɞɢɤаɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɱɬɨ ɝɨɜɨɪɢɬ 

ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɟɞɥɨɠɟɧɧɵɯ ɫɬаɬɢɫɬɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ. 

На ɨɫɧɨɜаɧɢɢ ɪɟɡɭɥɶɬаɬɨɜ ɪаɫɱɟɬа ɤɨɷɮɮɢɰɢɟɧɬɨɜ Сɩɢɪɦɟɧа ɢ Кɟɧɞаɥɥа 

ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜаɧɵ  ɪɟɤɨɦɟɧɞаɰɢɢ ɩɨ ɨɩɬɢɦɢɡаɰɢɢ ɪаɛɨɬɵ ɫɢɫɬɟɦɵ 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ. Бɵɥа ɩɪɟɞɥɨɠɟɧа ɩɨɜɬɨɪɧаɹ ɡаɤаɱɤа ɜɵɫɨɤɨɜɹɡɤɨɣ 

ɨɬɨɪɨɱɤɢ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɨɥɢɦɟɪɧɵɦ ɡаɜɨɞɧɟɧɢɟɦ, ɩɪɨɜɟɞɟɧɵ ɪаɫɱɟɬɵ ɩɨ 
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ɨɩɪɟɞɟɥɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬа ɨɬ ɩɪɨɜɟɞɟɧɢɹ 

ɩɪɟɞɥаɝаɟɦɨɝɨ ɝɟɨɥɨɝɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ. 

Пɨɞɯɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɜ ɪаɛɨɬɟ, ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜаɧ ɤаɤ ɫɪɟɞɫɬɜɨ 

ɷɤɫɩɪɟɫɫ-ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɨɝɨ ɜɡаɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ 

ɞɨɛɵɜаɸɳɢɦɢ ɢ ɧаɝɧɟɬаɬɟɥɶɧɵɦɢ ɫɤɜаɠɢɧаɦɢ ɫ ɰɟɥɶɸ ɜɵɞɟɥɟɧɢɹ 

ɞɨɦɢɧɢɪɭɸɳɢɯ ɧаɩɪаɜɥɟɧɢɣ ɮɢɥɶɬɪаɰɢɢ. Даɧɧаɹ ɢɧɮɨɪɦаɰɢɹ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜаɧа ɞɥɹ ɪɟаɥɢɡаɰɢɢ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡа ɫɨɫɬɨɹɧɢɟɦ 

ɫɢɫɬɟɦɵ ɪаɡɪаɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɹɜɥɹɬɶɫɹ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜаɧɢɣ, ɨɬɛɨɪа ɫɤɜаɠɢɧ-ɤаɧɞɢɞаɬɨɜ ɞɥɹ ɜɧɟɞɪɟɧɢɹ 

ɩɨɥɢɦɟɪɧɨɝɨ ɡаɜɨɞɧɟɧɢɹ, а ɬаɤɠɟ ɤɨɪɪɟɤɰɢɢ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɝɪаɦɦ 

ɡаɜɨɞɧɟɧɢɹ. 
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А.1 Well interference assessment 
 

The current stage of development of the oil and gas industry is characterized 

by the fact that the main production volume falls on the fields that are in the final 

stages of development. Due to the significant depletion of most of the large fields 

and their high water cut, the role of tools that let you quickly obtain information 

about the current state of the extraction process at all stages of oil field development 

increases significantly. 

The implementation and modernization of an effective oil and gas field 

development system, as well as the adoption of timely decisions to optimize the 

operation of the reservoir pressure maintenance system, cannot be carried out 

without taking into account the interaction (interference) between production and 

injection wells, because the change in the operation mode of one of them directly 

affects the operation modes of the others. Often two or more wells belong to the 

same aquifer, and their depression cones intersect – as a result, the zone of influence 

of one well overlaps the zone of influence of another well, which greatly reduces the 

efficiency of the pressure maintenance system. Besides that, the understanding of 

the patterns and distribution paths of the injected working agent in the formation 

under study allows us to determine the locus of the source of water flooding, as well 

as the areas of the production zone that are subject to premature water flooding or, 

on the contrary, are characterized by weak participation in the waterflooding process. 

Thus, the choice of such operation modes, that allow to regulate the advance 

of the edge water circuit and determine the direction of flow of filtration flows in 

order to achieve complete development of reserves, should be justified not only by 

the technological parameters of each individual well, but also depending on the 

degree of well interaction. 
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А.2 Conventional methods for assessing the degree of well interference 
 

To date, the most reliable and conditioned data are extracted when interpreting 

traditional (direct) methods for assessing the hydrodynamic connection between 

wells. Tracer studies are considered to be the most reliable way to study the 

distribution of water injected into the formation. The possibilities of this method are 

widely known in Russia and other countries, and the experience of its use has been 

studied in detail by oil and gas specialists all over the owrld. The essence of tracer 

methods consists in the study of the actual filtration flows of the productive 

formation by inputing labeled liquid into the injection well, which is pushed to the 

production wells with a displacement agent, taking samples from the production 

wells, their subsequent laboratory analysis and interpretation of the results. Based 

on the results of the analysis, graphical charts of the change in the tracer 

concentration in samples versus the time elapsed since the start of the tracer injection 

for each control production well are drawn. The appearance of these graphical curves 

characterizes the filtration heterogeneity of each identified high permeability 

filtration path of the investigated section of the formation, which is determined as a 

result of interpretation of the results of tracer studies using other available geological 

and field information. Tracer studies allow real-time assessment of the impact of 

each injection well on the operation of surrounding production wells without 

additional changes in operating mode. The tracer method provides access to 

obtaining qualitative and quantitative parameters required to design and evaluate the 

effectiveness of the implemented methods of enhanced oil recovery, technologies 

for limiting water flow, commissioning new wells and changing the operating modes 

of existing ones, as well as other ongoing geological and technical measures. 

However, the complex conditions of oil and gas production processes and the 

insufficient amount of geological and field information do not provide an 

opportunity to obtain unambiguous answers to questions related to the dynamics of 

the filtration flows, and the relative high cost and duration of the conduct limit the 

widespread use at the fields. 
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Another way to solve the problem of evaluating the hydrodynamic connection 

between two wells is interference test. This method is theoretically justified and 

widely used in practice, but also not without drawbacks – in addition to the high cost 

of carrying out the method, it does not provide an opportunity to quantify the power 

of interference between wells, but only allows to determine the fact of the presence 

or absence of hydrodynamic communication between wells.  

 

А.3 Analysis of the application of alternative techniques 
 

Based on all of the above, it is an urgent task to use various indirect methods 

that make it possible to make decisions on a limited amount of current geological 

and field information, the basis of which is the flow rates of oil, water, and the 

volume of injected liquid in waterflooding processes. 

In modern practice, there are a number of analytical tools and methods for 

assessing well interference using a variety of physico-mathematical models, while 

the concept of an analytical method for assessing well interference is understood as 

an analysis-comparison of field information with the results of modeling the 

development process. 

The simplest analytical method is the so-called geometric approach, in which 

the subject of analysis is waterflooding elements, and the coefficients of interference 

are calculated from the well location map as a fraction of the angle between the lines 

emanating from the injection well point, for example, to the middle of the sides of 

the waterflooding element, the tops of which are production wells (there are other 

ways to form the boundaries of waterflooding cells). In more complex versions of 

the geometric approach, the coefficients of interference are calculated taking into 

account: the difference in pressure at the injection and production wells, 

accumulated fluid production, net thicknesses, and distances between wells. The use 

of these methods can obviously lead to a wide variety of estimates of mutual 

influence, so their application is justified if there is no opportunity to apply better 

approaches. 
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S.V. Sokolov in his article develops the idea of  constructing an impact matrix, 

which mathematically comes down to a partial inversion of the matrix of coefficients 

of a system of linear equations describing two-dimensional stationary filtration and 

having bottomhole pressure values as variables. The scientific publication P.P. Valko  

also considers the matrix of interactions, but from the standpoint of the result of the 

analytical solution of the problem of pseudo-established filtration of a single-phase 

fluid in a homogeneous isotropic formation. I.P. Purtova, in her work, proposes to 

use a stochastico-analytical model to estimate the degree of interference, which is 

an objective function with a quadratic pressure discrepancy, and the design pressure 

is based on the original analytical formula that takes into account the change in rates 

and acceleration over time. The most common analytical method can be called three-

dimensional hydrodynamic modeling, which although it allows you to get an idea of  

the mutual impact of wells, but whose use is complicated by increased demand with 

the source data and a significant amount of resources required to create, optimize 

and update models. 

In cases where analytical methods are not applicable due to excessive resource 

intensity and low accuracy of the obtained results, it seems appropriate to use 

statistical (probabilistic-statistical) methods based on analysis and processing of 

field information using various mathematical mechanisms. The use of statistical 

methods is often simpler and more reliable than attempts to establish and analytically 

describe patterns in the behavior of complex physical systems. Such an approach 

does not require serious assumptions and simplifications, it can be used for various 

distribution laws, for systems of any complexity and multiplicity of states, and is 

limited only by the values of the actual parameters of the original sample. Statistical 

methods have been successfully tested for solving various geological and 

technological problems by specialists around the world. 
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A.4 History of development and use of correlation analysis 
 

The concept of "statistics" is a knowledge system that outlines the general 

issues of collecting, measuring, monitoring, analyzing mass statistical (qualitative 

or quantitative) data and comparing them. Statistical representations are the most 

important component of the life of a modern person. Statistical characteristics and 

researches play a significant role and are used not only in mathematics, but also in 

other branches of science, such as economics, medicine, psychology, engineering. 

The most popular and applicable section of statistics within the oil and gas 

industry is correlation analysis, which combines many practical methods for 

investigating the correlation relationship between two or more random factors. 

The term "correlation" itself was first used by french paleontologist J. Cuvier 

in 1806 in order to restore the appearance of the entire fossil animal from the parts 

already found. The generally accepted modern meaning of the concept of correlation 

began to acquire in the middle of the XIX century thanks to the work of a french 

physicist Auguste Brave, who proposed a distribution formula for two random 

variables meeting the requirements of the normal distribution law, and English 

researcher Sir Francis Galton, who pioneered correlation analysis in statistics in his 

report "Correlations and Their Measurement, mainly according to anthropometric 

data, "and later prescribed the principles of calculating the correlation coefficient in 

1892. However, the true founder of correlation theory is considered to be the English 

mathematician-statistician Karl Pearson, who created a theory in which correlation 

acts as a form of dialectical connection, in which many different reasons operate, 

both necessary and random, both common to both correlation variables and partial, 

affecting only one of them. Moreover, the development of his idea was carried out 

with the help of other studies, when the main theoretical provisions had already been 

created. 
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A.5 Theoretical basis of correlation analysis 
 

The purpose of correlation analysis is to provide some information about one 

variable with another variable. In cases where goal achievement is possible, 

variables are said to correlate. In its most general form, the adoption of the 

correlation hypothesis means that the change in the value of the variable X will occur 

in parallel with the proportional change in the value of Y. Correlation analysis, like 

other statistical methods, is based on the use of probability models describing the 

behavior of the studied features in some general population, from which 

experimental values of xi and yi are obtained. 

Correlation analysis operates with the concepts of correlation relationship and 

correlation coefficient to confirm or refute the existence of dependence between 

variables and to determine the strength of this dependence. 

A correlation relationship is a consistent change in two (paired correlation 

relationship) or more features (multiple correlation relationship). Its essence lies in 

the fact that when the value of one variable changes, another variable naturally 

changes (increases or decreases).  

Correlation coefficient – two-dimensional descriptive statistics, a 

quantitative measure of the relationship (joint variability) of two variables.  

When the correlation between quantitative features is investigated, the values 

of which can be accurately measured in units of metric scales (meters, seconds, 

kilograms, and so on), then very often a model of a two-dimensional normally 

distributed population is adopted. This model displays the relationship between the 

variables xi and yi graphically as the geometric location of the points in the 

rectangular coordinate system. This graphical dependence is also called a scatter 

diagram or correlation field. This graph (Figure A.1) allows us to identify cases 

when the correlation is due to heterogeneity of the sample for one and another 

variable. In addition, these graphs allow you to determine the nature of the 

connection: its linearity and monotony. 
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Figure A.1 – Graphical interpretation of the relationship between indicators  

[Gmourman V.E., 2003] 
 

This model of a two-dimensional normal distribution makes it possible to give 

a clear graphical interpretation of the correlation coefficient, since the distribution 

in the aggregate depends on five parameters: mx, my - expected values; sx, sy - 

standard deviations of random variables X and Y and p - correlation coefficient, 

which is a measure of the relationship between random variables X and Y 

If p = 0, then the values of xi and yi obtained from the two-dimensional normal 

collection are plotted in coordinates x, y within the region bounded by the circle. In 

this case, there is no correlation between the random variables X and Y, and they are 

called non-correlating. For a two-dimensional normal distribution, uncorrelated 

means simultaneously the independence of the random variables X and Y. 

If p = 1 or p = -1, then there is a linear (straight) functional relationship (y = c 

+ dx) between the random variables x and y, it is called a total correlation. At p = 1, 
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the values of xi and yi determine the points lying on the straight line having a positive 

slope (with increasing xi, the values of yi also increase), at p = -1, the line has a 

negative slope. In intermediate cases (-1 < p < 1), the points corresponding to the 

values xi, yi fall into the region bounded by some ellipse, and at p > 0 there is a 

positive correlation (with increasing xi, yi values tend to increase), at p < 0 the 

correlation is negative. The closer p to + 1 or -1, the narrower the ellipse is and the 

closer the experimental values are grouped near the straight line. 

The line along which the points are grouped can be not only a straight line, 

but can have any other shape: parabola, hyperbola, and so on. In these cases, a so-

called nonlinear (or curvilinear) correlation can be observed. 

Thus, visual analysis of the correlation field helps to reveal not only the fact 

of the presence of a statistical relationship (linear or non-linear) between the studied 

features, but also its tightness and shape. This is essential for the next step in the 

selection analysis and calculation of the corresponding correlation coefficient. 

The correlation relationship between features can be described in many ways. 

In particular, any form of link can be expressed by a general equation Y = f(X), 

where the feature Y is a dependent variable, or a function of an independent variable 

X called an argument. The correspondence between an argument and a function can 

be specified by a table, a formula, a graph, and so on. The correlation coefficient p 

for the general population is usually unknown, so it is estimated from experimental 

data, which is a sample of the volume of n pairs of (xi, yi) values obtained from the 

compatible measurement of two features of X and Y. The correlation coefficient 

determined from the sample data is called the sample correlation coefficient. It is 

usually denoted with the symbol r. The correlation coefficient has the following 

properties: 

1. Correlation coefficients are capable of characterizing only linear 

relationships, i.e. those expressed by the equation of the linear function. If there is a 

nonlinear relationship between the varying features, other relation parameters should 

be used; 
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2. Correlation coefficient values are abstract numbers ranging from -1 to 

+ 1, i. e. -1 < r < 1; 

3. In case there is no relationship between features, then r = 0; 

4. With a positive, or direct, relationship, when the values of one feature 

increase, the correlation coefficient acquires a positive sign and is in the range from 

0 to + 1, i.e. 0 < r; 

5. If r = 1 or r = -1, the correlation relationship becomes functional, i.e. 

each value of the attribute X will correspond to one or more strictly defined values 

of the characteristic Y; 

6. One cannot judge the validity of the correlation relationship between 

features only by the magnitude of the correlation coefficients. This parameter 

depends on the number of degrees of freedom k = n – 2, where: n is the number of 

correlated pairs of indicators X and Y. The more n, the higher the reliability of the 

connection with the same value of the correlation coefficient. 

 

In practice, when assessing the relationship between indicators, the Chaddock 

scale is used: 

1. weak degree of relationship - correlation coefficient values range from 

0.1 to 0.3; 

2. moderate degree of relationship - correlation coefficient values range 

from 0.3 to 0.5;  

3. salient degree of relationship - correlation coefficient values range from 

0.5 to 0.7;  

4. high degree of relationship - correlation coefficient values range from 

0.7 to 0.9; 

5. very high degree of relationship - correlation coefficient values range 

from 0.9 to 1.0. 

 

When studying the relationships between variables, the most preferred option 

is to apply the r–Pearson correlation coefficient directly to the original data. This 
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method of data analysis is called linear correlation analysis, it allows to establish 

direct connections between variables by their absolute values. The linearity of the 

correlation is manifested by the fact that the points are located along a straight line. 

The positive or negative slope of such a line is determined by the direction of the 

relationship.  

However, using r–Pearson it is necessary to ensure that the following method 

applicability conditions are met: 

1. Variables are distributed normally, that is, according to the Gaussian 

representation. The meaning of the normal distribution is that the most likely values 

of a random variable are located near its peak. As you move away from it, the 

probability of values decreases and if the value is located in the "tail" of the 

distribution, then it is very unlikely [26]; 

 
Figure A.2 – Critical area of normal distribution with respect to Pearson test 

[Gmourman V.E., 2003] 
 

2. There are no outliers or their number is negligible compared to the 

total sample size. Back in 1932, S.N. Bernstein considered this problem regarding 

correlation coefficients and concluded that it was in the case of r-Pearson that the 

effect of emissions on the resulting correlation coefficient is highest. Outliers are 

extremely large or small values of functions. The presence of outliers means the 
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deviation of the distributions of one or both variables from the normal type. In 

general, if the distributions of variables are strongly skewed (asymmetric), this can 

significantly reduce the correlation value even with a strong relationship between 

the corresponding properties or, conversely, cause the appearance of a "false" 

correlation; 

3. Linear nature of the relationship between variables. The r–Pearson 

test does not allow a sample analysis in which there are nonlinear connections, 

that is, when we cannot clearly judge the direction of the connections between two 

variables; 

4. Sample size is represented by more than 30 variables, because with 

fewer factors, checking the sample of values for normality will not make sense 

due to the inapplicability of Student's test. 

 

If at least one of the conditions is not met, then the application of r–Pearson 

is impractical, since the result obtained will not be correct. A universal solution for 

the above problems was the use of rank correlation methods, which implied the 

transition from the absolute value of the analyzed parameters to the values of their 

corresponding ranks. 

 

1.6 Application features of the rank correlation method 
 

Rank correlation is a method of correlation analysis that reflects the 

relationships of variables ordered in ascending or descending order of their value. 

When using rank correlation methods, not accurate quantitative estimates of 

the values of the characteristic-variables are used but their ranks. For this, the 

elements of the population are arranged in a certain order in accordance with some 

characteristic inherent in them in a different measure. The resulting series of 

elements is called ordered. The ordering process itself is called ranking, and each 

member of the series is assigned a rank, or rank number (ordinal number). 
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Ranks are the ordinal numbers of the units of a population in a ranked series. 

If you rank the population according to two features, the relationship between which 

is studied, then the complete coincidence of the ranks means the closest direct 

relationship and the complete opposite of the ranks means the closest opposite 

relationship. You must rank both characteristics in the same order, either from 

smaller to larger characteristic values or vice versa. For example, the element with 

the lowest characteristic value is assigned rank 1, the next element is assigned rank 

2 and so on. Elements can also be arranged in descending order of their characteristic 

values. Thus, each element is compared with all other elements of the population. If 

the element has not one, but two features x and y, then each element is assigned two 

ordinal numbers in accordance with the established ranking rule to study their effect 

on each other. 

The rank correlation method does not require linear correlation between 

variables however it is necessary for the regression function to be monotonic. 

Monotone relationship is characterized by the ability to indicate only the general 

direction of communication between two variables without using any quantitative 

characteristics. It cannot be said how much, for example, a certain increase in one 

variable leads to an increase in another variable. There are only two directions of 

such relationships: increase and decrease. 

Ranking can be carried out by attributes that cannot be quantified: subjective 

assessments, preferences, ratings. In such cases, the researcher, based on his 

experience, or comparing with any reference, ascribes ranks to the elements of the 

population for each of the studied qualitative features. 

When calculating the strength of rank correlation, no assumptions are required 

about the nature of the distributions of features in the general population - the degree 

of close association of ordinal features is determined, which in this case are the ranks 

of the compared values. 

The next step after ranking is to examine the relationship between rank 

numbers by determining the correspondence between two sequences of ordinal 

estimates. In other words, the tightness of rank correlation is measured.  
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The rank correlation coefficient proposed by the English statistician Charles 

Edward Spearman in 1904 is one of the non-parametric indicators of the relationship 

between variables measured on the rank scale.  

The Spearman correlation coefficient ranges from -1 to + 1. It can be positive 

and negative, characterizing the directionality of the population between the two 

features measured on the rank scale. With positive correlation, higher values of one 

feature correspond to higher values of the other, and lower values correspond to 

lower ones. In case of negative correlation, higher values of one feature correspond 

to lower values of the other, and lower values of one feature correspond to higher 

values of the other. The closer the modulus of the correlation coefficient to 1, the 

stronger the relationship between the measured values is, if the correlation 

coefficient is 0, then all the ranks are mixed, and no correlation is found. 

To calculate the rank correlation coefficient, it is necessary to have two rows 

of ranked values of initial values that can be ranked. Spearman's correlation 

coefficient is calculated using the Formula A.1: 

 

ρ = 1 െ
6∑݀݅

2

݊3െ݊,     (A.1) 

where 

d – difference between ranks of two variables, 

n – number of matched pairs. 

Different values are assigned ranks denoted by natural numbers. If there are 

similar ranks, the formula for calculating Spearman's linear correlation coefficient 

will be slightly different. In this case, two new terms considering the same ranks are 

added to the correlation coefficient calculation formula. They are called corrections 

for equal ranks and are added to the numerator of the calculated Formulas A.2 and 

A.3. 

 

𝐷ଵ ൌ 1 െ ௡యି௡
ଵଶ

          (A.2) 
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𝐷ଶ ൌ 1 െ ௞యି௞
ଵଶ

           (A.3) 
where n – number of equal ranks in the first column, 

k – number of equal ranks in the second column. 

 

If there are two groups of the same ranks in any column, then the correction 

Formula A.4 becomes more complicated: 

 

𝐷ଷ ൌ ሺ௡యି௡ሻାሺ௞యି௞ሻ
ଵଶ

         (A.4) 

In the presence of the same ranks, the Formula A.5 for calculating the 

Spearman rank correlation coefficient takes the form of: 

 

ߩ ൌ 1 െ ଺∑ௗ೔
మା஽ଵା஽ଶା஽ଷ

௡యି௡
     (A.5) 

 

If the population has a normal distribution, ρ–Spearman can be used to 

estimate the r-Pearson correlation coefficient using the Formula A.6: 

 

ൌ ݎ  2 ∙ sin గ
଺

∙  (A.6)       ߩ
 

To apply the Spearman correlation coefficient, the following conditions must be 

observed: 

1. The variables to be compared must be obtained on an ordinal (rank) 

scale, but can also be measured on a scale of intervals and ratios. 

2. The nature of the distribution of correlated values is irrelevant. 

3. The number of variable features in the compared variables X and Y must 

be the same. 

 

Another rank correlation coefficient, unrelated to the premise of population 

normality, was proposed by Maurice George Kendall in 1938. It also takes values 

from -1 and + 1.  
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Kendall's coefficient uses pairs of observations and determines the strength of 

the relationship based on a pattern of concordance or discordance between pairs. 

When comparing two elements, two opposite situations are possible: tie and 

inversion. The situation in which the change X for two observations has the same 

direction as the change Y for the same observations is called a tie (concordant pair) 

and the differently directed change is called an inversion (discordant pair).  

In other words, in a concordant pair, both elements of one pair are greater 

than, equal to or less than the corresponding elements of the other pair.  On the 

contrary, a pair of observations is called discordant, in which there is a discrepancy 

in the directivity of two pairs of ranks.  

The number of discordant pairs in the set of observations is called the τ–

Kendall distance or Kendall rank distance. It is a metric that counts the number of 

pairwise differences between two ranked sets of feature values. The longer this 

distance, the more the two features differ, and therefore the less the relationship 

between them, but in practice Kendall's rank correlation coefficients τ–a and τ–b 

are much more often used. 

To calculate both modifications of the τ–Kendall all units are ranked by the 

factor characteristic X, then for a number of the resulting characteristic Y, the 

number of subsequent ranks exceeding this one is calculated for each rank (they are 

denoted by P) – this is the number of ties, and the number of subsequent ranks below 

this one (they are denoted by Q) - the number of inversions (Formula A.7). 

 

∑ܲ െ ∑Q ൌ  ଵ
ଶ

 ݊ሺ݊ െ 1ሻ     (A.7) 

 

The Kendall τ–a rank correlation coefficient is calculated using the 

following Formula A.8: 

 

τa = 
ଶሺ∑௉ି∑୕ሻ

௡ሺ௡ିଵሻ
 = 

∑௉ି∑୕
∑௉ା∑୕

 = 1– ସ∑୕
௡ሺ௡ିଵሻ

 = 1– ସ∑௉
௡ሺ௡ିଵሻ

  (A.8) 
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The τ–Kendall coefficient should be considered as a measure of the order of 

the second sequence, relative to the first. The task of determining the rank 

correlation coefficient can be shown graphically using the intersection method. If 

you connect cells with the same ranks using lines in the rank list for two features 

(as shown in the figure below), some lines will intersect. Line intersections 

indicate that the pair is discordant, so the number of intersections reflects the 

strength of the dependency between the ranked features. 

 
Figure A.3 – Graphical representation of the interference method 

Basilevsky A., 2008 
 

Indeed, if there are no intersections, then there will be an absolute positive 

relationship between the features X and Y. If all pairs generate intersections, then 

the ranks will be differently directed, i.e. there is an absolute negative relationship, 

in which case the number of intersections will be equal to 0.5⋅n⋅ (n − 1), i.e. the 

maximum number of discordant pairs. In such a case, the Formula A.9 for the 

Kendall rank correlation coefficient can be written as: 

 

τa = 1 െ 2∙𝐼
0,5∙݊ሺ݊െ1ሻ            (A.9) 
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where I — number of intersections. 

 

The rank correlation coefficient τ–b – takes into account the so-called 

connected ranks by making an appropriate correction. Connected are ranks 

obtained by averaging the same ranks. The number of observations over which the 

connected rank is averaged is called the bond length. The Formula for calculating 

the τ–b coefficient is as follows: 

τ௕ ൌ 2ሺ∑ܲെ∑Qሻ
ටሺ݊0െ݊ݔሻሺ݊0െ݊ݕሻ

           (A.10) 

where 

݊଴ = 0.5⋅n⋅(n−1) – maximum possible number of pairs; 

݊௫ = ∑ݐ௜௑ሺݐ௜௑ െ 1ሻ – correction for connected ranks according to X, where i 

is the number of the group of links; 

݊௬ = ∑ݐ௝௒ሺݐ௝௒ െ 1ሻ – correction for connected ranks according to Y, where j 

is the number of the group of links; 

 ;௜௑ – number of connected ranks in relationship group i for X (bond length)ݐ

 ௝௒ – number of connected ranks in relationship group j for Y (bond length)ݐ

 

Pairs built according to observations with connected ranks are not 

considered either concordant or discordant, therefore, they are not taken into 

account in the calculation (0 is set for them). 

The statistics of τ–Kendall are equivalent to r-Spearman in fulfilling basic 

assumptions, but calculating the Kendall correlation coefficient is associated with 

the need to calculate the number of ties and inversions, therefore it is considered 

more time-consuming, although it has its advantages, the main of which are: 

1. relatively great advancement in the study of statistical properties; 

2. the possibility of using ranks for private correlation; 
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The following are examples of the calculation of Kendall and Spearman rank 

correlation coefficients, from which it can be seen that in most cases |ߩ| ൐ |߬|. 

 
Figure A.4 – Examples of calculations of correlation coefficients ρ–Spearman and 

τ–Kendall  

[Vapnik V., 2000] 

 

The numeric values of the ρ–Spearman and the τ–Kendall are different 

because they differ in both their internal logic and the way they are calculated. In 

the case of the Spearman coefficient, inversions have additional weight, which 

causes the ρ to react more strongly to any disagreement in the ranks of the elements. 

Moreover, it is worth remembering that the Kendall and Spearman 

statisticians have a different interpretation: if Spearman's correlation coefficient can 

be considered as a direct analogue of the r–Pearson correlation coefficient, 

calculated by ranks, then Kendall's statistics are rather based on the calculation of 

probabilities (to be more precise, the presence of differences between the 

probabilities of the order of the observed data for the two quantities is checked). 

With a large number of observations (n > 30) and weak or moderately close 

connections, the following ratio takes place (Formula A.11): 

 

௫௬ߩ ൎ ଷ
ଶ

 ߬     (A.11) 

 

The use of correlation analysis methods in order to optimize the oil and gas 

field development system is examined in many scientific works, however the applied 

tasks for the purpose of which the hydrodynamic connection between wells is 

assessed, the mechanisms for selecting the initial data for analysis and the productive 

formations themselves in the publications of different authors are different, which 
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does not allow to use a unified algorithm for solving geological and technical 

problems. Thus, this work's aim is an adaptation of the concept of correlation 

analysis in order to determine the degree of interference between injection and 

production wells as a part of the optimization of the current development system for 

the studied section of the deposit of field X and an assessment of the adequacy of 

the resulting mathematical model compared to the actual results of tracer studies. 
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Пɪɢɥɨɠɟɧɢɟ Б 

(ɫɩɪаɜɨɱɧɨɟ) 

 

Кɨɞ ɩɪɨɝɪɚɦɦɵ 
# ɂɦɩɨɪɬɢɪɭɟɦ ɛɢɛɥɢɨɬɟɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɜɵɱɢɫɥɟɧɢɣ ɢ ɩɨɫɬɪɨɟɧɢɹ ɝɪаɮɢɤɨɜ 
import numpy as np 
import matplotlib.pyplot as plt 

# Вɯɨɞɧɵɟ ɦɚɫɫɢɜɵ ɞɚɧɧɵɯ: ɞɟɛɢɬ ɢ ɩɪɢɟɦɢɫɬɨɫɬɶ, ɤɨɥɢɱɟɫɬɜɨ ɢɡɦɟɪɟɧɢɣ 
debit = [Сɩɢɫɨɤ ɡɧаɱɟɧɢɣ ɞɟɛɢɬа] 
priem = [Сɩɢɫɨɤ ɡɧаɱɟɧɢɣ] 
n = len(debit) 

# Ɏɭɧɤɰɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɬɟɩɟɧɢ ɫɢɥɵ ɫɜɹɡɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɲɤɚɥɨɣ ɑɟɞɞɨɤɚ 
def correlation_strength(coef): 
    coef = abs(coef) 
    if coef < 0.1: 
        res = 'Сɜɹɡɶ ɩɪаɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ' 
    elif coef < 0.3: 
        res = 'Сɥаɛаɹ ɫɢɥа ɫɜɹɡɢ' 
    elif coef < 0.5: 
        res = 'Уɦɟɪɟɧɧаɹ ɫɢɥа ɫɜɹɡɢ' 
    elif coef < 0.7: 
        res = 'Заɦɟɬɧаɹ ɫɢɥа ɫɜɹɡɢ' 
    elif coef < 0.9: 
        res = 'Вɵɫɨɤаɹ ɫɢɥа ɫɜɹɡɢ' 
    else: 
        res = 'Вɟɫɶɦа ɜɵɫɨɤаɹ ɫɢɥа ɫɜɹɡɢ' 
    return res 

# Ɏɭɧɤɰɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɩɢɫɤɚ ɪɚɧɝɨɜ 
def count_rank(list_values): 
    rank_list = np.argsort(np.argsort(list_values)) 
    for i in range(len(rank_list)): 
        rank_list[i] += 1 
    return rank_list 

# Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɋɩɢɪɦɚɧɚ 
def spearman(ranks_debit, ranks_priem): 
    diff_ranks = [] 
    for i in range(n): 
        sq_diff = (ranks_debit[i] - ranks_priem[i])**2 
        diff_ranks.append(sq_diff) 
    spearman_coef = 1 - (6*sum(diff_ranks))/(n*(n**2 - 1)) 
    return spearman_coef 

# Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉɟɧɞɚɥɥɚ 
def kendall(ranks_debit, ranks_priem): 
    both_ranks = list(zip(ranks_priem, ranks_debit)) 
    sorted_ranks = sorted(both_ranks) 
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    p_concord = [] 
    for i in range(n): 
        val = sorted_ranks[i][1] 
        j = i + 1 
        sum_ranks = 0 
        while j < n: 
            if sorted_ranks[j][1] > val: 
                sum_ranks = sum_ranks + 1 
            j += 1 
        p_concord.append(sum_ranks) 
    q_disconcord = [] 
    for i in range(n): 
        val = sorted_ranks[i][1] 
        j = i + 1 
        sum_ranks = 0 
        while j < n: 
            if sorted_ranks[j][1] < val: 
                sum_ranks = sum_ranks + 1 
            j += 1 
        q_disconcord.append(sum_ranks) 
    kendall_coef = (sum(p_concord) - sum(q_disconcord))/(0.5*n*(n-1)) 
    return kendall_coef 

# Ɉɫɧɨɜɧɨɟ ɬɟɥɨ ɩɪɨɝɪɚɦɦɵ 
# Ɋɟɚɥɢɡɚɰɢɹ ɜɵɱɢɫɥɟɧɢɣ 
ranks_debit = count_rank(debit) 
ranks_priem = count_rank(priem) 
result_spearman = spearman(ranks_debit, ranks_priem) 
spearman_interpret = correlation_strength(result_spearman) 
print("Кɨɷɮɮɢɰɢɟɧɬ Сɩɢɪɦɟɧа =", result_spearman, spearman_interpret) 
result_kendall = kendall(ranks_debit, ranks_priem) 
kendall_interpret = correlation_strength(result_kendall) 
print("Кɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа =", result_kendall, kendall_interpret) 

# ɉɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɚ ɢ ɜɵɜɨɞ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
measure_count = range(1, n + 1) 
plt.title('Заɜɢɫɢɦɨɫɬɶ ɞɟɛɢɬа ɨɬ ɩɪɢɟɦɢɫɬɨɫɬɢ') 
plt.xlabel('Нɨɦɟɪ ɢɡɦɟɪɟɧɢɹ', color='gray') 
plt.ylabel('ɦ3/ɫɭɬ', color='gray') 
plt.text(1,max(debit)+10,'Дɟɛɢɬ') 
plt.text(1,min(priem)-15,'Пɪɢɟɦɢɫɬɨɫɬɶ') 
plt.text(n/2.5,max(priem)/2, 'Кɨɷɮɮɢɰɢɟɧɬ Сɩɢɪɦɟɧа = {0:.5f}\n{1}'.format(result_spearman, 
spearman_interpret)  
         + '\nКɨɷɮɮɢɰɢɟɧɬ Кɟɧɞаɥɥа = {0:.5f}\n{1}'.format(result_kendall, kendall_interpret), 
bbox={'facecolor':'yellow','alpha':0.2}) 

plt.plot(measure_count, debit) 
plt.plot(measure_count, priem) 
plt.show() 
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