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ɀɍɊȺȼɅȿȼ  Ⱥɥɟɤɫɟɣ  ȼɥɚɞɢɦɢɪɨɜɢɱ 

 

ɇȺɍɑɇɈȿ ɈȻȿɋɉȿɑȿɇɂȿ ɂ ɊȺɁɊȺȻɈɌɄȺ 

ɊȿɋɍɊɋɈɋȻȿɊȿȽȺɘɓɂɏ ɆȺɒɂɇɇɕɏ ɌȿɏɇɈɅɈȽɂɃ 
ɋɍɒɄɂ ȾɂɋɉȿɊɋɇɕɏ ɉɊɈȾɍɄɌɈȼ ȼ ɁȺɄɊɍɑȿɇɇɈɆ 

ɉɈɌɈɄȿ ɌȿɉɅɈɇɈɋɂɌȿɅə 

(ɬɟɨɪɢɹ, ɬɟɯɧɢɤɚ, ɭɩɪɚɜɥɟɧɢɟ) 
 

 

ɋɩɟɰɢɚɥɶɧɨɫɬɶ 05.18.12 – «ɉɪɨɰɟɫɫɵ ɢ ɚɩɩɚɪɚɬɵ 

 ɩɢɳɟɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜ» 

 

ȺȼɌɈɊȿɎȿɊȺɌ 

ɞɢɫɫɟɪɬɚɰɢɢ ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ 

ɞɨɤɬɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ 
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Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ Ɏɟɞɟɪɚɥɶɧɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɛɸɞɠɟɬɧɨɦ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 
ɭɱɪɟɠɞɟɧɢɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ «ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɢɧɠɟɧɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ» (ɎȽȻɈɍ ȼɈ «ȼȽɍɂɌ») 
 

ɇɚɭɱɧɵɣ ɤɨɧɫɭɥɶɬɚɧɬ    – ɡɚɫɥɭɠɟɧɧɵɣ ɢɡɨɛɪɟɬɚɬɟɥɶ ɊɎ, 
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 
Ⱥɧɬɢɩɨɜ ɋɟɪɝɟɣ Ɍɢɯɨɧɨɜɢɱ 

(ɎȽȻɈɍ ȼɈ «ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ  
ɭɧɢɜɟɪɫɢɬɟɬ ɢɧɠɟɧɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ») 
 

Ɉɮɢɰɢɚɥɶɧɵɟ ɨɩɩɨɧɟɧɬɵ – ɉɟɥɟɧɤɨ ȼɚɥɟɪɢɣ ȼɢɤɬɨɪɨɜɢɱ  
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, 
ɩɪɨɮɟɫɫɨɪ, ɎȽȻɈɍ ȼɉɈ «ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ  
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ  
ɬɟɯɧɨɥɨɝɢɣ, ɦɟɯɚɧɢɤɢ ɢ ɨɩɬɢɤɢ», ɡɚɦɟɫɬɢɬɟɥɶ ɞɢɪɟɤɬɨɪɚ 
ɩɨ ɭɱɟɛɧɨɣ ɪɚɛɨɬɟ ɢɧɫɬɢɬɭɬɚ ɯɨɥɨɞɚ ɢ ɛɢɨɬɟɯɧɨɥɨɝɢɣ 

 
Ⱥɥɟɤɫɚɧɹɧ ɂɝɨɪɶ ɘɪɶɟɜɢɱ 

ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ,  
ɩɪɨɮɟɫɫɨɪ, ɎȽȻɈɍ ȼɉɈ «Ⱥɫɬɪɚɯɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 
ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ», ɡɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  
«Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ» 
 
ɉɨɩɨɜ ȼɢɤɬɨɪ Ɇɢɯɚɣɥɨɜɢɱ 
ɡɚɫɥɭɠɟɧɧɵɣ ɪɚɛɨɬɧɢɤ ɜɵɫɲɟɣ ɲɤɨɥɵ ɊɎ, 
ɞɨɤɬɨɪ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ,  
ɎȽȻɈɍ ȼɈ «ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ  
ɥɟɫɨɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. Ƚ.Ɏ. Ɇɨɪɨɡɨɜɚ», 
ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ «ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ, ɬɟɩɥɨɬɟɯɧɢɤɚ 
ɢ ɝɢɞɪɚɜɥɢɤɚ» 

 
ȼɟɞɭɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ  –  Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɛɸɞɠɟɬɧɨɟ ɧɚɭɱɧɨɟ  

ɭɱɪɟɠɞɟɧɢɟ ȼɫɟɪɨɫɫɢɣɫɤɢɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 
ɢɧɫɬɢɬɭɬ ɬɟɯɧɨɥɨɝɢɢ ɤɨɧɫɟɪɜɢɪɨɜɚɧɢɹ, Ɇɨɫɤɨɜɫɤɚɹ  
ɨɛɥɚɫɬɶ 
 

Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬɫɹ «23» ɢɸɧɹ 2016 ɝɨɞɚ ɜ 13 ɱɚɫɨɜ 30 ɦɢɧ ɧɚ ɡɚɫɟɞɚɧɢɢ ɞɢɫɫɟɪɬɚ-
ɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ Ⱦ 212.035.01 ɩɪɢ ɎȽȻɈɍ ȼɈ «ȼɨɪɨɧɟɠɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢ-
ɬɟɬ ɢɧɠɟɧɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ» ɩɨ ɚɞɪɟɫɭ: 394036, ɝ. ȼɨɪɨɧɟɠ, ɩɪɨɫɩɟɤɬ Ɋɟɜɨɥɸɰɢɢ, 19,  
ɤɨɧɮɟɪɟɧɰ-ɡɚɥ. 

Ɉɬɡɵɜɵ ɧɚ ɚɜɬɨɪɟɮɟɪɚɬ (ɜ ɞɜɭɯ ɷɤɡɟɦɩɥɹɪɚɯ), ɡɚɜɟɪɟɧɧɵɟ ɝɟɪɛɨɜɨɣ ɩɟɱɚɬɶɸ 
ɭɱɪɟɠɞɟɧɢɹ, ɩɪɨɫɢɦ ɧɚɩɪɚɜɥɹɬɶ ɜ ɚɞɪɟɫ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɫɨɜɟɬɚ ɭɧɢɜɟɪɫɢɬɟɬɚ. 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɚɡɦɟɳɟɧ ɧɚ ɫɚɣɬɚɯ ȼɵɫɲɟɣ ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɢ ɩɪɢ Ɇɢɧɢ-
ɫɬɟɪɫɬɜɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ https://vak3.ed.gov.ru ɢ ɎȽȻɈɍ ȼɈ 
«ȼȽɍɂɌ» http://www.vsuet.ru «22» ɦɚɪɬɚ 2016 ɝ. 

ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɧɚɭɱɧɨɣ ɛɢɛɥɢɨɬɟɤɟ ɎȽȻɈɍ ȼɈ  
«ȼȽɍɂɌ». ɉɨɥɧɵɣ ɬɟɤɫɬ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɡɦɟɳɟɧ ɜ ɫɟɬɢ «ɂɧɬɟɪɧɟɬ» ɧɚ ɨɮɢɰɢɚɥɶɧɨɦ ɫɚɣ-
ɬɟ ɎȽȻɈɍ ȼɈ «ȼȽɍɂɌ» http://www.vsuet.ru «11» ɦɚɪɬɚ 2016 ɝ. 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɪɚɡɨɫɥɚɧ «17» ɦɚɹ 2016 ɝ. 
 

ɍɱɟɧɵɣ ɫɟɤɪɟɬɚɪɶ ɫɨɜɟɬɚ ɩɨ ɡɚɳɢɬɟ ɞɢɫɫɟɪɬɚɰɢɣ  
ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɤɚɧɞɢɞɚɬɚ ɧɚɭɤ,  
ɧɚ ɫɨɢɫɤɚɧɢɟ ɭɱɟɧɨɣ ɫɬɟɩɟɧɢ ɞɨɤɬɨɪɚ ɧɚɭɤ  
Ⱦ 212.035.01      Ʌ.ɇ. Ɏɪɨɥɨɜɚ 

 

https://vak3.ed.gov.ru/
http://www.vsuet.ru/
http://www.vsuet.ru/
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ɈȻɓȺə ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺȻɈɌɕ 

 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɢɧɚɦɢɱɧɨɝɨ ɭɫɬɨɣɱɢɜɨɝɨ 
ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ Ɋɨɫɫɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ 
ɢɧɧɨɜɚɰɢɨɧɧɨɦɭ ɬɢɩɭ ɟɟ ɪɚɡɜɢɬɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɸ ɷɤɨɧɨɦɢɤɢ, ɨɫɧɨɜɚɧɧɨɣ 
ɧɚ ɡɧɚɧɢɹɯ. Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ Ɋɨɫɫɢɢ ɧɚ ɦɢɪɨɜɵɯ ɪɵɧɤɚɯ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɚɦɢ ɜɧɟɞɪɟɧɢɹ ɧɨɜɟɣɲɢɯ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɢ 
ɪɚɡɜɢɬɢɹ ɧɚɭɤɨɟɦɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɢɧɧɨɜɚɰɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɧɨɜɚɰɢɣ ɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɩɨɜɵɲɟɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɨɫɬɚ. 
ɂɧɧɨɜɚɰɢɨɧɧɨɟ ɪɚɡɜɢɬɢɟ ɚɝɪɨɩɪɨɦɵɲɥɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɢɫɯɨɞɹ ɢɡ 
ɫɬɪɚɬɟɝɢɢ «ɂɧɧɨɜɚɰɢɨɧɧɚɹ Ɋɨɫɫɢɹ - 2020», ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɚɤɨɣ ɬɢɩ 
ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ, ɨɫɧɨɜɧɵɦ ɮɚɤɬɨɪɨɦ ɤɨɬɨɪɨɝɨ ɫɬɚɧɨɜɹɬɫɹ 
ɢɧɧɨɜɚɰɢɢ ɤɚɤ ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɋɬɪɚɬɟɝɢɹ ɪɚɡɜɢɬɢɹ ɩɢɳɟɜɨɣ ɢ ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɡɚ ɩɟɪɢɨɞ 2012-2020 ɝɝ. ɫɬɚɜɢɬ ɡɚɞɚɱɭ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɝɨ ɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ 
ɩɢɬɚɧɢɹ ɜ ɨɛɴɟɦɚɯ ɢ ɚɫɫɨɪɬɢɦɟɧɬɟ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɪɚɜɢɥɶɧɨɝɨ, ɜɫɟɫɬɨɪɨɧɧɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ ɪɚɰɢɨɧɚ ɩɢɬɚɧɢɹ ɧɚ ɭɪɨɜɧɟ 
ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɧɨɪɦ ɩɨɬɪɟɛɥɟɧɢɹ. 

ɉɪɨɰɟɫɫ ɫɭɲɤɢ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɫɬɚɞɢɟɣ ɦɧɨɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɚ. Ɋɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɧɚɪɹɞɭ ɫ ɩɨɜɵɲɟɧɢɟɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɜɥɚɝɨɨɬɞɚɱɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɚɠɧɟɣɲɚɹ ɡɚɞɚɱɚ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɣ 
ɬɟɯɧɨɥɨɝɢɢ ɫɭɲɤɢ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɫɭɲɢɥɨɤ, ɚ ɬɚɤɠɟ ɩɪɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ. 

Ɂɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɬɟɨɪɢɸ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɧɟɫɥɢ 
ɬɚɤɢɟ ɭɱɟɧɵɟ, ɤɚɤ Ⱥ.ȼ. Ʌɵɤɨɜ, ɉ.Ⱥ. Ɋɟɛɢɧɞɟɪ, Ʉ.Ƚ. Ɏɢɥɨɧɟɧɤɨ,  
ɉ.Ƚ. Ɋɨɦɚɧɤɨɜ, Ⱥ.ɋ. Ƚɢɧɡɛɭɪɝ, ȼ.ɂ. Ɇɭɲɬɚɟɜ, ȼ.Ɇ. ɍɥɶɹɧɨɜ, Ȼ.ɋ. ɋɚɠɢɧ, 
Ȼ.ɂ. Ʌɟɨɧɱɢɤ, ɂ.Ɍ. Ʉɪɟɬɨɜ, ɋ.Ɍ. Ⱥɧɬɢɩɨɜ, Ⱥ.ɇ. Ɉɫɬɪɢɤɨɜ, Ⱥ.Ⱥ. ɒɟɜɰɨɜ,  
ȼ.ȿ. Ʉɭɰɚɤɨɜɚ, ɋ.ɉ. Ɋɭɞɨɛɚɲɬɚ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ. 

ɉɪɨɝɧɨɡɢɪɭɟɦɵɣ ɫɨɝɥɚɫɧɨ «ɋɬɪɚɬɟɝɢɢ ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɣ ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ Ɋɨɫɫɢɢ» ɪɨɫɬ ɨɛɴɟɦɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɢɳɟɜɵɯ ɩɪɨɞɭɤɬɨɜ ɩɪɢɜɟɞɟɬ ɤ 
ɭɜɟɥɢɱɟɧɢɸ ɞɟɮɢɰɢɬɚ ɪɟɫɭɪɫɨɜ. ɉɨɷɬɨɦɭ ɩɪɨɛɥɟɦɚ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 
ɫɬɨɢɬ ɨɱɟɧɶ ɨɫɬɪɨ ɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɢɯ ɷɤɨɧɨɦɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɷɬɨ ɬɪɟ-
ɛɭɟɬ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɟɪɟɫɬɪɨɣɤɢ ɜɨ ɜɫɟɯ ɨɬɪɚɫɥɹɯ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɨɝɨ ɜɧɟɞ-
ɪɟɧɢɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɫɨɡɞɚɧɢɹ ɧɨɜɨɣ ɫɭɲɢɥɶɧɨɣ 
ɬɟɯɧɢɤɢ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ 
ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɯ ɚɩɩɚɪɚɬɨɜ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɡɚɤɪɭɱɟɧɧɵɯ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ 
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ɤɨɦɛɢɧɢɪɨɜɚɧɢɟ ɢɯ ɫ ɪɚɡɥɢɱɧɵɦɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɪɟɠɢɦɚɦɢ ɢ ɋȼɑ-

ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ ɩɨɡɜɨɥɹɟɬ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɫɭɲɤɢ ɢ ɪɚɫɲɢɪɢɬɶ 
ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɭɲɢɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɍɱɢɬɵɜɚɹ ɷɬɨ, ɪɚɡɪɚɛɨɬɤɚ 
ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 
ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɬɪɟɛɭɟɬ ɧɚɭɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɢɧɬɟɪɟɫ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɭɸ ɰɟɧɧɨɫɬɶ. 

Ɋɚɛɨɬɚ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɦ ɇɂɊ ɤɚɮɟɞɪɵ ɦɚɲɢɧ ɢ 
ɚɩɩɚɪɚɬɨɜ ɩɢɳɟɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ȼȽɍɂɌ ɧɚ 2011-2015 ɝɝ. «Ⱥɞɚɩɬɚɰɢɹ ɩɢ-
ɳɟɜɵɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɤ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɧɵɦ ɩɪɨɰɟɫɫɚɦ ɧɚ ɨɫ-
ɧɨɜɟ ɞɢɚɝɧɨɫɬɢɤɢ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɩɢɳɟɜɵɯ ɩɪɨɢɡɜɨɞɫɬɜ»; ɝɨɫɭɞɚɪ-
ɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ 2014/22; Ɉɐɉ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ «Ɋɚɡɜɢɬɢɟ ɢɧɧɨɜɚ-
ɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ 2005-

2008 ɝɝ.» ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɚɤɬ № 23 «ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɢɧ-
ɧɨɜɚɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɭɬɢɥɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ ɨɬɯɨɞɨɜ 
ɫɩɢɪɬɨɜɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ»; Ɏɐɉ «ɇɚɭɱɧɵɟ ɢ ɧɚɭɱɧɨ-ɩɟɞɚɝɨɝɢɱɟɫɤɢɟ ɤɚɞɪɵ 
ɢɧɧɨɜɚɰɢɨɧɧɨɣ Ɋɨɫɫɢɢ» ɧɚ 2009-2013 ɝɝ. ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɚɤɬ № 
ɉ2608 «Ɋɚɡɪɚɛɨɬɤɚ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ ɬɟɯɧɢɤɢ ɢ ɬɟɯɧɨɥɨɝɢɢ ɫɭɲɤɢ ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨ-
ɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ» ɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɧɬɪɚɤɬ № ɉ459 «Ɋɚɡɪɚɛɨɬɤɚ ɪɟɫɭɪ-
ɫɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧ-
ɧɨɝɨ ɫɵɪɶɹ»; ɩɪɢɨɪɢɬɟɬɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɪɚɡɜɢɬɢɹ ɇɈɐ ȼȽɍɂɌ «ɗɧɟɪɝɨ-
ɪɟɫɭɪɫ» «Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɢɳɟ-
ɜɨɣ ɢ ɯɢɦɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ»; ɋɬɪɚɬɟɝɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ ɢɫɫɥɟɞɨ-
ɜɚɧɢɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɥɚɬɮɨɪɦɵ «Ɍɟɯɧɨɥɨɝɢɢ ɩɢɳɟɜɨɣ ɢ ɩɟɪɟɪɚɛɚɬɵɜɚ-
ɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ȺɉɄ-ɩɪɨɞɭɤɬɵ ɡɞɨɪɨɜɨɝɨ ɩɢɬɚɧɢɹ» ɧɚ 2014-2020 

ɝɝ. «Ɋɚɡɪɚɛɨɬɤɚ ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɢɳɟɜɵɯ ɢ ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ ȺɉɄ». 

ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. ɐɟɥɶ ɪɚɛɨɬɵ – ɪɚɡɜɢɬɢɟ 
ɧɚɭɱɧɨ-ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɜ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ 
ɫɭɲɤɢ ɜ ɚɩɩɚɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɪɚɡɪɚɛɨɬɤɚ  
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɭɲɢɥɨɤ, ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɦɢ ɫɢɫɬɟɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɚ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɪɟɲɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

1. Ɋɚɡɪɚɛɨɬɚɬɶ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɢɫɬɟɦɧɨɝɨ ɩɨɞɯɨɞɚ ɧɚɭɱɧɭɸ ɤɨɧɰɟɩɰɢɸ 

ɫɨɡɞɚɧɢɹ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ 
ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

2. ɉɪɨɜɟɫɬɢ ɫɢɫɬɟɦɧɭɸ ɨɰɟɧɤɭ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ, ɬɟɩɥɨɮɢɡɢ-
ɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɤɚɤ ɨɛɴɟɤ-
ɬɨɜ ɫɭɲɤɢ. 

3. Ɋɚɡɪɚɛɨɬɚɬɶ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɚɩɪɨɛɢɪɨɜɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨ-
ɞɟɥɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ, 
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ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɫɮɟɪɢɱɟɫɤɨɣ 
ɱɚɫɬɢɰɵ ɜ ɋȼɑ-ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

4. Ɋɚɡɪɚɛɨɬɚɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ ɬɜɟɪɞɨɣ 
ɞɢɫɩɟɪɫɧɨɣ ɱɚɫɬɢɰɵ ɜ ɤɪɢɜɨɥɢɧɟɣɧɨɦ ɤɚɧɚɥɟ, ɞɜɢɠɟɧɢɹ ɞɢɫɩɟɪɫɧɨɣ ɱɚɫɬɢɰɵ 
ɜ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɣ ɫɤɨɪɨɫɬɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɱɚɫɬɢɰɵ 
ɜ ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɨɣ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ, ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɚ ɜ ɩɪɨɰɟɫɫɟ 
ɫɭɲɤɢ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

5. ɉɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɤɢɧɟɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɨɜ 
ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɨɩɪɟɞɟɥɢɬɶ ɪɚɰɢɨɧɚɥɶɧɵɟ ɢɧ-
ɬɟɪɜɚɥɵ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ. 

6. Ɋɚɡɪɚɛɨɬɚɬɶ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɸ ɜ 
ɩɪɨɰɟɫɫɚɯ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɩɟ-
ɪɚɬɢɜɧɨɝɨ ɩɨɢɫɤɚ ɧɚɢɥɭɱɲɟɝɨ ɜɚɪɢɚɧɬɚ ɦɟɠɞɭ ɤɚɱɟɫɬɜɨɦ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ ɢ 
ɭɞɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ. 

7. Ɋɚɡɪɚɛɨɬɚɬɶ ɧɨɜɵɟ ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɭɲɢɥɶɧɵɯ 
ɭɫɬɚɧɨɜɨɤ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ ɬɚɤɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɚ. 

8. Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɫɢɫɬɟɦ ɦɧɨɝɨɤɚɧɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɭɱɟɧɢɟ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɪɢ ɷɮɮɟɤɬɢɜɧɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɶ-
ɧɵɯ ɪɟɫɭɪɫɨɜ. 

9. ȼɵɩɨɥɧɢɬɶ ɫɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧ-
ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɤɪɭ-
ɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

10. ɉɪɨɜɟɫɬɢ ɩɪɨɦɵɲɥɟɧɧɭɸ ɚɩɪɨɛɚɰɢɸ ɢ ɤɨɦɦɟɪɰɢɚɥɢɡɚɰɢɸ ɪɚɡɪɚ-
ɛɨɬɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ: ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɯ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ, 
ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɇɚɭɱɧɚɹ ɤɨɧɰɟɩɰɢɹ. Ɋɚɡɪɚɛɨɬɤɚ ɢ ɧɚɭɱɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞɯɨɞɨɜ ɢ 
ɦɟɬɨɞɨɜ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɜ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɫɭɲɤɢ ɜ ɚɩɩɚɪɚɬɚɯ ɫ 
ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɫɨɡɞɚɧɢɟ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨ-
ɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɵɫɭɲɟɧɧɵɯ ɩɪɨɞɭɤɬɨɜ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɩɩɚɪɚɬɭɪ-
ɧɵɦ ɨɮɨɪɦɥɟɧɢɟɦ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɤɢɧɟɬɢɱɟɫɤɢɯ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦɧɨɝɨ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ ɢ ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɚ. 

ɇɚɭɱɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ: 
– ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧ-

ɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨ-
ɧɨɫɢɬɟɥɹ, ɜɤɥɸɱɚɸɳɢɣ ɫɬɪɭɤɬɭɪɢɡɚɰɢɸ ɩɪɨɰɟɫɫɨɜ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ 
ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɟɣ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ; 
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– ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ, ɬɟɩɥɨ- ɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɯ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ 
ɢ ɤɢɧɟɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ ɫɭɲɤɢ ɜ 
ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ; 

– ɤɨɦɩɥɟɤɫ ɚɥɝɨɪɢɬɦɨɜ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɨɩɢɫɵɜɚɸɳɢɯ 
ɩɪɨɰɟɫɫɵ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɚɩɩɚɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 

– ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɩɪɨɰɟɫɫɨɜ ɫɭɲɤɢ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɳɢɯ ɫɧɢɠɟɧɢɸ ɭɞɟɥɶɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ, ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ; 

– ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɢ ɦɟɬɨɞɨɜ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɢ ɫɨɡɞɚɧɢɹ ɢɧ-
ɧɨɜɚɰɢɨɧɧɵɯ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɫɩɨɫɨɛɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨ-
ɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɭɱɟɧɢɟ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɜɵɫɨ-
ɤɨɝɨ ɤɚɱɟɫɬɜɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. Ɋɚɡɪɚɛɨɬɚɧɚ ɫɨɜɨɤɭɩɧɨɫɬɶ ɧɚɭɱɧɵɯ ɩɨɥɨɠɟɧɢɣ, 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɫɢɫɬɟɦɧɵɣ ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɜɵɫɨɤɨ-
ɷɮɮɟɤɬɢɜɧɵɯ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫ-
ɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧ-
ɬɟɧɫɢɮɢɤɚɰɢɸ, ɫɛɟɪɟɠɟɧɢɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɩɟɪɫɩɟɤɬɢɜɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

ȼɵɹɜɥɟɧɨ ɜɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɮɢɡɢɤɨ-

ɦɟɯɚɧɢɱɟɫɤɢɟ, ɫɬɪɭɤɬɭɪɧɨ-ɫɨɪɛɰɢɨɧɧɵɟ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɢ ɷɥɟɤɬɪɨɮɢɡɢ-
ɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ, ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɝɪɟɱɢɯɢ, ɞɪɨɛɢɧɵ ɩɨ-
ɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɭɪɚɜ-
ɧɟɧɢɹ, ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɟ ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨ-
ɫɬɢ. 

ɍɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɜɡɜɟɲɟɧɧɨ-

ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ. ȼɵɹɜɥɟɧɵ ɦɟɯɚɧɢɡɦ ɢ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɤɢɧɟ-
ɬɢɤɢ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ, ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɝɪɟɱɢɯɢ ɢ ɞɪɨɛɢɧɵ ɩɨɫɥɟ-
ɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɟɫɬɚɰɢɨ-
ɧɚɪɧɨɫɬɶ ɩɨɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɱɚɫɬɢɰ ɩɪɨɞɭɤɬɚ; ɨɩɪɟɞɟ-
ɥɟɧɵ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɤɢɧɟɬɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ; ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɫɬɚɬɢɫɬɢɱɟ-
ɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱ-
ɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɤɢɧɟɬɢɤɭ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ, ɩɪɨɜɟɞɟɧɚ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɨɩɬɢ-
ɦɢɡɚɰɢɹ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɜɵɹɜɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɢɡɦɟ-
ɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɚɩɪɨɛɢɪɨɜɚɧɵ: 
– ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɟɣ ɬɟɦɩɟɪɚ-

ɬɭɪɵ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɨɩɪɹɠɟɧɧɨɝɨ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɚ ɜ 
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ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ, ɩɨɡɜɨɥɹ-
ɸɳɚɹ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɨɛɥɚɫɬɢ ɫɭɲɢɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ; 

– ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɩɫɚ ɜ ɚɩɩɚɪɚɬɟ ɫ 
ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɩɪɨɜɨɞɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ 
ɩɨɥɟɣ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫ ɰɟɥɶɸ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɯ 
ɫɬɪɭɤɬɭɪɵ ɢ ɜɡɚɢɦɨɜɥɢɹɧɢɹ; 

– ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɣ ɫɤɨɪɨɫɬɟɣ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ ɢ ɝɪɟɱɢɯɢ ɜ ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɨɣ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ, ɩɨɡɜɨɥɹɸɳɚɹ 
ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɬɞɚɱɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ ɤ 
ɬɟɩɥɨɧɨɫɢɬɟɥɸ; 

– ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ 
ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɛɟɡɪɚɡ-
ɦɟɪɧɨɦ ɤɪɢɬɟɪɢɚɥɶɧɨɦ ɜɢɞɟ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɢɡɜɨɞɢɬɶ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱɟ-
ɬɵ ɩɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ. 

Ɋɚɡɪɚɛɨɬɚɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ ɞɢɫɩɟɪɫ-
ɧɨɝɨ ɩɪɨɞɭɤɬɚ ɜ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɟ 
ɫɜɹɡɶ ɦɟɠɞɭ ɜɵɫɨɬɨɣ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ ɢ ɨɩɪɟɞɟɥɹɸɳɟɟ ɦɨɦɟɧɬ ɭɧɨɫɚ ɱɚɫɬɢɰɵ ɢɡ ɤɚɦɟɪɵ ɩɨɫɥɟ ɜɵɫɭɲɢɜɚ-
ɧɢɹ ɟɟ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɋȼɑ. 

Ɋɚɡɪɚɛɨɬɚɧɵ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɵɟ ɫɯɟɦɵ ɞɥɹ ɱɢɫɥɟɧɧɨɝɨ ɢɧɬɟɝɪɢɪɨ-
ɜɚɧɢɹ ɭɪɚɜɧɟɧɢɣ ɞɢɮɮɭɡɢɨɧɧɨ-ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ Ⱥ.ȼ. Ʌɵɤɨɜɚ ɫ ɫɨ-
ɩɪɹɠɟɧɧɵɦɢ ɝɪɚɧɢɱɧɵɦɢ ɭɫɥɨɜɢɹɦɢ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɵ ɞɢɧɚ-
ɦɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɢ ɞɚɜɥɟɧɢɹ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɢɯ ɫɬɪɭɤɬɭɪɵ ɧɚ ɤɢɧɟɬɢɤɭ ɹɜɥɟɧɢɣ ɩɟɪɟ-
ɧɨɫɚ ɜ ɩɪɨɰɟɫɫɚɯ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɋȼɑ-

ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ. 
Ɋɚɡɪɚɛɨɬɚɧɵ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ ɚɩɩɚ-
ɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨ-
ɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɢ ɜɵɫɨɤɨɝɨ ɤɚ-
ɱɟɫɬɜɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ. Ʉɨɦɩɥɟɤɫɧɵɟ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢ ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɪɟɡɭɥɶɬɚɬɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ,  
ɚ ɬɚɤɠɟ ɚɧɚɥɢɡ ɪɚɛɨɬɵ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɥɢ ɪɚɡɪɚɛɨɬɚɬɶ 
ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɫɨɡɞɚɧɢɸ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɩɨɫɨɛɨɜ ɫɭɲ-
ɤɢ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɚɩɩɚɪɚɬɭɪɧɵɦ ɨɮɨɪɦɥɟɧɢɟɦ (ɩɚɬ. ɊɎ № 2263262, 

2272230, 2301386, 2338981, 2362102, 2480693). Ɋɚɡɜɢɬɵ ɩɨɥɨɠɟɧɢɹ ɩɨ ɪɟ-
ɫɭɪɫɨɫɛɟɪɟɠɟɧɢɸ, ɤɨɬɨɪɵɟ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɚɩɩɚɪɚɬɚɯ ɢ ɫɩɨ-
ɫɨɛɚɯ (ɩɚɬ. ɊɎ № 2290583, 2335717, 2340853, 2547345). 
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Ɉɩɪɟɞɟɥɟɧɵ ɢ ɨɛɨɫɧɨɜɚɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ 
ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɪɚɫɬɨɪɨɩɲɢ, ɝɪɟɱɢɯɢ ɢ ɞɪɨɛɢɧɵ 
ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɚ 
ɬɚɤɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɚ. Ɋɚɡɪɚɛɨɬɚɧ ɤɨɦɩɥɟɤɫ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɯ ɫɬɟɧɞɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɤɟɬɨɜ, ɩɪɢɛɨɪɨɜ ɢ ɦɟɬɨɞɢɤ ɞɥɹ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɧɬɟɧɫɢɜɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 
ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɗȼɆ (ɫɜɢɞ. Ɋɨɫɩɚɬɟɧɬɚ ɨ ɝɨɫ. ɪɟɝɢɫɬɪɚ-
ɰɢɢ № 2015615868) ɢ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ (ɩɚɬ. ɊɎ  
№ 2290583, 2547345, 2239138) ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɛɟɫɩɟɱɢɬɶ ɦɧɨɝɨɤɚɧɚɥɶɧɨɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɩɨɥɭɱɚɬɶ ɝɨɬɨ-
ɜɵɣ ɩɪɨɞɭɤɬ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

ɋ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɪɚɡɪɚɛɨɬɚɧɵ: ɫɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨ-
ɰɟɫɫɨɦ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɜɢɯɪɟɜɨɦ ɪɟɠɢɦɟ (ɩɚɬ. ɊɎ  
№ 2335717), ɫɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɫɭɲɤɢ ɩɨɥɢ-
ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ (ɩɚɬ. ɊɎ  
№ 2340853), ɫɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ ɫɭɲɤɢ ɞɢɫ-
ɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɋȼɑ-

ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ (ɩɚɬ. ɊɎ № 2547345), ɫɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɰɟɫɫɨɦ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɚɩɩɚɪɚɬɚɯ ɫ ɚɤɬɢɜɧɨɣ ɝɢɞɪɨɞɢɧɚɦɢɤɨɣ (ɩɚɬ. ɊɎ № 2350866). 

ɉɪɨɜɟɞɟɧ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨ-
ɬɨɤɟ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɣ ɨ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɦ ɫɨɜɟɪɲɟɧɫɬɜɟ ɪɚɡɪɚɛɨɬɚɧ-
ɧɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤ-
ɬɨɪɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ ɫɭɲɢɥɤɢ ɫɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ ȼɋɀ-

300, ȼɋɀ-1000 (ɩɚɬ. ɊɎ № 2338981). 
Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɦɚɲɢɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɥɟɤɫ-

ɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɛɟɥɤɨɜɨ-

ɜɢɬɚɦɢɧɧɨɝɨ ɤɨɪɦɨɩɪɨɞɭɤɬɚ ɢɡ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ (ɩɚɬ. ɊɎ  
№ 2307155), ɫɩɨɫɨɛ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɢ ɬɟɯɧɨɥɨɝɢ-
ɱɟɫɤɚɹ ɥɢɧɢɹ ɞɥɹ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ (ɩɚɬ. ɊɎ № 2426773), ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɥɢɧɢɹ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɪɚɩɫɚ (ɩɚɬ. ɊɎ № 2494141); ɩɪɨɜɟɞɟ-
ɧɨ ɢɯ ɫɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

ɉɪɨɞɚɧɵ ɥɢɰɟɧɡɢɢ (ɞɨɝɨɜɨɪɵ № ɊȾ 0065317 ɨɬ 03.06.2010 ɝ., 
№ ɊȾ 0076125 ɨɬ 04.02.2011 ɝ., № ɊȾ 0068245 ɨɬ 10.08.2010 ɝ.,  
№ ɊȾ 0119399 ɨɬ 21.02.2013 ɝ., Ʌ.Ⱦ. № 27/10 «ɇɈɍ-ɏȺɍ» ɨɬ 20.08.2010 ɝ.) 
ɧɚ ɩɪɚɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ 
ɈɈɈ «Ⱥɜɚɧɝɚɪɞ», ɈɈɈ «Ɍɢɝɪɨɜɵɣ ɨɪɟɯ», ɈɈɈ «Ʉɨɪɦɨɩɪɨɞɭɤɬ», ɈɈɈ 
«ɗɧɟɪɝɢɹ ɉɪɢɪɨɞɵ», ɈɈɈ «Ɍɟɯɢɧɦɚɲ» ɩɨ ɩɚɬɟɧɬɚɦ ɊɎ ɧɚ ɢɡɨɛɪɟɬɟɧɢɹ 

№ 2312280, 2327095, 2338981, 2425311.  
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɭɱɟɛɧɨɦ ɩɪɨɰɟɫɫɟ ɜ ɤɚɱɟɫɬɜɟ 
ɦɚɬɟɪɢɚɥɨɜ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

Ⱥɩɪɨɛɚɰɢɹ ɪɚɛɨɬɵ. Ɇɚɬɟɪɢɚɥɵ ɢ ɨɬɞɟɥɶɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɞɨɤɥɚɞɵɜɚɥɢɫɶ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ, 
ɜɫɟɪɨɫɫɢɣɫɤɢɯ, ɦɟɠɪɟɝɢɨɧɚɥɶɧɵɯ ɧɚɭɱɧɵɯ, ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɧɚɭɱɧɨ-

ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ, ɫɢɦɩɨɡɢɭɦɚɯ ɢ ɫɟɦɢɧɚɪɚɯ: (ɇɨɜɨɱɟɪɤɚɫɫɤ, 
2005), (Ʉɚɥɢɧɢɧɝɪɚɞ, 2006), (Ʉɚɡɚɧɶ, 2006), (Ɍɚɦɛɨɜ, 2008), (ȼɨɪɨɧɟɠ, 2004, 
2012, 2013, 2014, 2015), (Ɇɨɫɤɜɚ, 2013, 2014, 2015), (ɉɪɚɝɚ, 2014), (ɍɮɚ, 
2014), (ɉɟɧɡɚ, 2015) ɢ ɧɚ ɨɬɱɟɬɧɵɯ ɧɚɭɱɧɵɯ ɤɨɧɮɟɪɟɧɰɢɹɯ ȼȽɍɂɌ (ȼɨɪɨ-
ɧɟɠ, 2003 – 2016). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ ɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢɫɶ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɵɯ, ɜɫɟɪɨɫ-
ɫɢɣɫɤɢɯ, ɦɟɠɪɟɝɢɨɧɚɥɶɧɵɯ, ɪɟɝɢɨɧɚɥɶɧɵɯ ɜɵɫɬɚɜɤɚɯ: «ɉɊɈȾɌɈɊȽ»  
(ȼɨɪɨɧɟɠ, 2004, 2005, 2008), «ɊɈɋɉɊɈɆɗɄɋɉɈ» (ȼɨɪɨɧɟɠ, 2005),  

«ɂɇɇɈȼ-2005» (ɇɨɜɨɱɟɪɤɚɫɫɤ, 2005), «Ɇɚɥɵɣ ɛɢɡɧɟɫ - ɨɩɨɪɚ ɷɤɨɧɨɦɢɤɢ» 
(ȼɨɪɨɧɟɠ, 2007), «ȼɨɪɨɧɟɠɫɤɢɣ ɉɪɨɦɵɲɥɟɧɧɵɣ Ɏɨɪɭɦ» (ȼɨɪɨɧɟɠ, 2008, 
2009), «Ⱥɝɪɨɩɪɨɦɵɲɥɟɧɧɚɹ ɜɵɫɬɚɜɤɚ «Ɂɨɥɨɬɚɹ ɨɫɟɧɶ» (Ɇɨɫɤɜɚ, 2008),  
«Ⱥɝɪɨɩɪɨɦ» (ȼɨɪɨɧɟɠ, 2009, 2010), «ȼɈɊɈɇȿɀȺȽɊɈ» (ȼɨɪɨɧɟɠ, 2009),  
«ȼɨɪɨɧɟɠɫɤɢɣ Ⱥɝɪɨɩɪɨɦɵɲɥɟɧɧɵɣ Ɏɨɪɭɦ» (ȼɨɪɨɧɟɠ, 2008, 2009, 2010, 

2011, 2012), ɩɨ ɢɬɨɝɚɦ ɤɨɬɨɪɵɯ ɪɚɛɨɬɚ ɧɚɝɪɚɠɞɟɧɚ ɞɢɩɥɨɦɚɦɢ ɢ ɦɟɞɚɥɹɦɢ. 
Ɂɚ ɛɨɥɶɲɨɣ ɜɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɧɚɭɤɢ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɝɭɛɟɪɧɚɬɨɪɨɦ ȼɨ-

ɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ ɨɛɴɹɜɥɟɧɚ ɛɥɚɝɨɞɚɪɧɨɫɬɶ (ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɚɞɦɢɧɢɫɬɪɚ-
ɰɢɢ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ ɨɬ 19.12.2007 № 1164). Ⱥɜɬɨɪ ɹɜɥɹɟɬɫɹ ɩɨɛɟɞɢɬɟ-
ɥɟɦ ɤɨɧɤɭɪɫɚ ɧɚɭɱɧɨ-ɢɧɧɨɜɚɰɢɨɧɧɵɯ ɢ ɛɢɡɧɟɫ-ɩɪɨɟɤɬɨɜ ɫɪɟɞɢ ɫɬɭɞɟɧɬɨɜ, 
ɚɫɩɢɪɚɧɬɨɜ ɢ ɪɚɛɨɬɧɢɤɨɜ ɭɱɪɟɠɞɟɧɢɣ ɜɵɫɲɟɝɨ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɨɛɪɚɡɨ-
ɜɚɧɢɹ ȼɨɪɨɧɟɠɫɤɨɣ ɨɛɥɚɫɬɢ (ɩɪɢɤɚɡ Ⱦɟɩɚɪɬɚɦɟɧɬɚ ɨɛɪɚɡɨɜɚɧɢɹ, ɧɚɭɤɢ ɢ 
ɦɨɥɨɞɟɠɧɨɣ ɩɨɥɢɬɢɤɢ № 379 ɨɬ 01.12.2009); ɧɚɝɪɚɠɞɟɧ ɜɟɞɨɦɫɬɜɟɧɧɵɦ 
ɡɧɚɤɨɦ «ɉɟɞɚɝɨɝ-ɧɚɫɬɚɜɧɢɤ ɥɚɭɪɟɚɬɚ ɩɪɟɦɢɢ ɩɨ ɩɨɞɞɟɪɠɤɟ ɬɚɥɚɧɬɥɢɜɨɣ 
ɦɨɥɨɞɟɠɢ» (ɩɪɢɤɚɡ Ⱦɟɩɚɪɬɚɦɟɧɬɚ ɨɛɪɚɡɨɜɚɧɢɹ, ɧɚɭɤɢ ɢ ɦɨɥɨɞɟɠɧɨɣ ɩɨɥɢ-
ɬɢɤɢ № 369 ɨɬ 22.12.2014). Ɂɚ ɦɧɨɝɨɥɟɬɧɸɸ ɩɥɨɞɨɬɜɨɪɧɭɸ ɪɚɛɨɬɭ ɩɨ ɪɚɡɜɢ-
ɬɢɸ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɭɱɟɛɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɡɧɚɱɢɬɟɥɶɧɵɣ ɜɤɥɚɞ ɜ ɞɟɥɨ 
ɩɨɞɝɨɬɨɜɤɢ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɨɛɴɹɜɥɟɧɚ ɛɥɚɝɨɞɚɪɧɨɫɬɶ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɊɎ (ɩɪɢɤɚɡ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɨɛɪɚɡɨɜɚɧɢɹ 
ɢ ɧɚɭɤɢ ɊɎ № 474/ɤ-ɧ ɨɬ 02.06.2015 ɝ.). 

ɉɭɛɥɢɤɚɰɢɢ. ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɨ 120 ɪɚɛɨɬ, ɜ ɬɨɦ 
ɱɢɫɥɟ 4 ɦɨɧɨɝɪɚɮɢɢ, 35 ɫɬɚɬɟɣ ɜ ɠɭɪɧɚɥɚɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɊɎ,  

ɩɨɥɭɱɟɧ 21 ɩɚɬɟɧɬ ɊɎ ɧɚ ɢɡɨɛɪɟɬɟɧɢɹ ɢ 1 ɫɜɢɞɟɬɟɥɶɫɬɜɨ Ɋɨɫɩɚɬɟɧɬɚ ɨ ɪɟɝɢ-
ɫɬɪɚɰɢɢ ɩɪɨɝɪɚɦɦ ɞɥɹ ɗȼɆ  

ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴɟɦ ɪɚɛɨɬɵ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɜɨɫɶɦɢ 
ɝɥɚɜ, ɨɫɧɨɜɧɵɯ ɜɵɜɨɞɨɜ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɫɩɢɫɤɚ ɥɢɬɟɪɚɬɭɪɵ ɢ ɩɪɢɥɨɠɟɧɢɣ. 
Ɋɚɛɨɬɚ ɢɡɥɨɠɟɧɚ ɧɚ 345 ɫɬɪɚɧɢɰɚɯ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ, ɫɨɞɟɪɠɢɬ 298 ɪɢ-
ɫɭɧɤɨɜ ɢ 55 ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɜɤɥɸɱɚɟɬ 252 ɧɚɢɦɟɧɨɜɚɧɢɹ, ɜ ɬɨɦ 
ɱɢɫɥɟ 36 ɧɚ ɢɧɨɫɬɪɚɧɧɵɯ ɹɡɵɤɚɯ. ɉɪɢɥɨɠɟɧɢɹ ɤ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ 133 ɫɬɪɚɧɢɰɚɯ. 
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ɋɈȾȿɊɀȺɇɂȿ ɊȺȻɈɌɕ 

 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɨ ɫɨɜɪɟɦɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɨɰɟɫɫɨɜ 
ɫɭɲɤɢ ɩɢɳɟɜɵɯ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ ɞɢɫ-
ɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɜɵɩɨɥ-
ɧɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ «Ⱥɧɚɥɢɡ ɪɚɡɜɢɬɢɹ ɩɪɢɨɪɢɬɟɬɧɵɯ ɬɟɧɞɟɧɰɢɣ ɪɟ-
ɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ ɜ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤ-
ɬɨɜ» ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɥɢɬɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɨ ɫɨɜɪɟɦɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɬɟɯɧɢɤɢ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɫɩɨɫɨɛɚɯ ɢ ɚɩɩɚɪɚɬɚɯ ɫɭɲɤɢ ɞɢɫ-
ɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɪɚɫɫɦɨɬɪɟɧɵ 
ɨɫɧɨɜɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɢ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɨɰɟɫɫɚ 
ɫɭɲɤɢ ɢ ɫɨɡɞɚɧɢɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɝɨ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɭɞɟɥɟɧɨ 
ɜɧɢɦɚɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɤɟ ɢ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɭ ɩɪɢ ɫɭɲɤɟ ɜɥɚɠɧɵɯ ɞɢɫ-
ɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɚɩɩɚɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɪɚɫ-
ɫɦɨɬɪɟɧɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɢɤɪɨɜɨɥɧɨɜɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɫ ɩɢɳɟ-
ɜɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ 
ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ «Ʉɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ. Ɇɟɬɨɞɢ-
ɤɢ ɢɫɫɥɟɞɨɜɚɧɢɣ» ɞɥɹ ɧɚɭɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɪɚɰɢɨɧɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 
ɨɛɪɚɛɨɬɤɢ ɢ ɨɩɬɢɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ, ɢɧɠɟɧɟɪɧɨɝɨ ɪɚɫɱɟɬɚ 
ɩɪɨɰɟɫɫɚ ɢ ɚɩɩɚɪɚɬɨɜ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɛɵɥɚ ɩɪɨɜɟɞɟɧɚ ɫɢɫɬɟɦɧɚɹ ɨɰɟɧɤɚ ɨɛɴɟɤɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɚɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɨɜ ɤɚɤ ɨɛɴɟɤɬɚ ɫɭɲɤɢ, ɜ 
ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɟɦɟɧɚ ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɪɚɫɬɨɪɨɩɲɢ, 
ɝɪɟɱɢɯɢ ɢ ɞɪɨɛɢɧɚ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ. ɉɪɢɜɨɞɹɬɫɹ ɧɨɜɵɟ 
ɞɚɧɧɵɟ ɩɨ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦ, ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɦ 

ɫɜɨɣɫɬɜɚɦ. Ɉɛɫɭɠɞɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɥɢɡɚ ɦɟɬɨɞɨɦ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɬɟɪɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɢɧɬɟɪɜɚɥɵ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɡɨɧ 
ɢɫɩɚɪɟɧɢɹ ɜɥɚɝɢ ɫ ɪɚɡɥɢɱɧɨɣ ɮɨɪɦɨɣ ɢ ɷɧɟɪɝɢɟɣ ɫɜɹɡɢ ɜɥɚɝɢ ɫ ɦɚɬɟɪɢɚɥɨɦ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɢ ɤɢɧɟɬɢɤɢ ɩɪɨ-
ɰɟɫɫɚ ɫɭɲɤɢ ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɫ ɡɚɤɪɭɱɟɧɧɵɦ 
ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ» ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɢ ɤɢɧɟɬɢɤɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ 
ɞɪɨɛɢɧɵ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɞɪɨɛɢɧɵ 

ɛɚɪɞɵ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɜ ɪɚɡɥɢɱɧɵɯ ɤɨɧɢɱɟ-
ɫɤɢ-ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɤɚɦɟɪɚɯ ɫ ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ 15º, 20°, 25º, 30°, 
35º. ɏɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ ɢɡɭɱɚɥɢ ɫ ɩɨɦɨɳɶɸ ɤɢɧɨɫɴɟɦɨɤ, ɮɨɬɨ-
ɝɪɚɮɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɜɢɡɭɚɥɶɧɨɝɨ ɧɚɛɥɸɞɟɧɢɹ, ɩɪɢɱɟɦ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ 
ɫɢɧɯɪɨɧɧɨ ɡɚɩɢɫɵɜɚɥɢɫɶ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɝɢɞɪɨɞɢɧɚɦɢɤɢ (ɪɢɫɭɧɨɤ 1, 2, 3) ɛɵɥɢ 
ɭɫɬɚɧɨɜɥɟɧɵ ɫɤɨɪɨɫɬɢ, ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɹ, ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨɡɜɨɥɹɸɳɢɟ 
ɨɫɭɳɟɫɬɜɢɬɶ ɢɧɬɟɧɫɢɜɧɵɣ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɵɣ ɫɥɨɣ ɜ ɫɭɲɢɥɶɧɨɦ 
ɚɩɩɚɪɚɬɟ. 

 
Ɋɢɫɭɧɨɤ 3 – Ɏɨɬɨɝɪɚɮɢɢ ɯɚɪɚɤɬɟɪɧɵɯ ɫɬɚɞɢɣ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɞɪɨɛɢɧɵ 

ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ: ɚ – ɨɛɪɚɡɨɜɚɧɢɟ ɤɚɧɚɥɚ ɜ ɫɥɨɟ; ɛ – ɨɠɢɠɟɧɢɟ ɜ ɪɚɡɛɚɜɥɟɧɧɨɣ 
ɮɚɡɟ; ɜ – ɧɚɱɚɥɨ ɪɚɡɪɭɲɟɧɢɹ ɤɚɧɚɥɚ; ɝ – ɧɚɱɚɥɨ ɡɚɤɪɭɱɢɜɚɧɢɹ ɫɥɨɹ; ɞ, ɟ – ɭɫɬɨɣɱɢɜɨɟ ɜɡɜɟɲɟɧ-
ɧɨ-ɡɚɤɪɭɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɫɥɨɹ ɩɪɢ ɨɠɢɠɟɧɢɢ ɨɫɟɜɵɦ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɫɤɨɪɨɫɬɢ 

ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɭɝɥɚ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ 
ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɤɢɧɟɬɢɤɭ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɪɨɛɢɧɵ 
ɛɚɪɞɵ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. Ɍɚɤ, ɢɡ ɨɛɪɚɛɨɬɤɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 4) ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɫɭɲɤɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɢɨɞ ɩɪɨɝɪɟɜɚ, ɩɪɢɱɟɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɟɝɨ ɬɟɦ ɛɨɥɶɲɟ, 
ɱɟɦ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

                ɝ                                                                     ɞ                                                           е 

                  ɚ                                                                       ɛ                                                                

ɜ 

Ɋɢɫɭɧɨɤ 1 – Ʉɪɢɜɵɟ ɩɫɟɜɞɨɨɠɢɠɟ-
ɧɢɹ ɨɫɟɜɵɦ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ ɜ ɤɚ-
ɦɟɪɟ ɫ ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ 
25º: 1 – 75,7 ɤɝ/ɦ2; 2 – 113,6 ɤɝ/ɦ2; 

3 – 151,4 ɤɝ/ɦ2 

6    0    0    

5    0    0    

4    0    0    

3    0    0    

2    0    0    

1    0    0    

ɪ    ɫ    ɥ    

П    ɚ    

6    7    8    9    1    0    1    1    1    2    1    3    1    4    1    5    
ɦ    /    ɫ    V    ɨ    ɫ    

-    1    

-    2    

-    3    

1    6    3    4    5    6    7    8    9    1    0    1    1    1    2    1    3    
ɦ    /    ɫ    V    

-    1    

-    2    

-    3    

1    0    0    

2    0    0    

3    0    0    

4    0    0    

5    0    0    

6    0    0    

ɪ    ɫ    ɥ    

П    ɚ    

Ɋɢɫɭɧɨɤ 2 – Ʉɪɢɜɵɟ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ 
ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ ɜ ɤɚ-
ɦɟɪɟ ɫ ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ 25º: 
1 – 75,7 ɤɝ/ɦ2; 2 – 113,6 ɤɝ/ɦ2; 3 – 151,4 

ɤɝ/ɦ2 
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h 
  
 

r    0    

r    0    

Ɋɢɫɭɧɨɤ 5 – 

Ɏɢɡɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ 
ɱɚɫɬɢɰɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɨɰɟɫɫ ɩɨɞ ɜɥɢɹ-
ɧɢɟɦ ɢɫɫɥɟɞɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. ɉɨ ɪɟɝɪɟɫɫɢɨɧɧɵɦ ɦɨɞɟɥɹɦ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ 
ɢɧɠɟɧɟɪɧɵɟ ɧɨɦɨɝɪɚɦɦɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ, ɚ 
ɬɚɤɠɟ ɩɨɫɬɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ. Ɉɩɪɟɞɟɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɪɨɛɢɧɵ ɛɚɪɞɵ: ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 

375...393 Ʉ; ɫɤɨɪɨɫɬɶ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 7,15...13,0 ɦ/ɫ; 

ɭɝɨɥ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ – 24...27 °. 
Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɬɟɩɥɨɦɚɫɫɨɩɟɪɟɧɨɫɚ ɜ ɩɪɨɰɟɫɫɟ 

ɫɭɲɤɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ (ɪɢɫɭɧɨɤ 5) ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɟɟ ɱɢɫɥɟɧɧɨɟ ɪɟɲɟɧɢɟ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ, ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɧɵɟ ɩɨɥɹ ɢɦɟɸɬ 
ɨɞɧɨɪɨɞɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢɥɢ ɯɨɬɹ ɛɵ ɛɥɢɡɤɭɸ ɤ ɧɟɣ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɤɢɧɟɬɢɤɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɚ 
ɦɢɤɪɨɭɪɨɜɧɟ, ɬ. ɟ. ɜ ɪɚɦɤɚɯ ɨɞɧɨɣ ɱɚɫɬɢɰɵ. ȼ ɨɫɧɨɜɭ ɦɨɞɟɥɢ 
ɩɨɥɨɠɟɧɵ ɭɪɚɜɧɟɧɢɹ ɥɢɧɟɣɧɨɣ ɬɟɪɦɨɞɢɧɚɦɢɤɢ ɞɥɹ 
ɤɚɩɢɥɥɹɪɧɨ-ɩɨɪɢɫɬɵɯ ɬɟɥ Ⱥ.ȼ. Ʌɵɤɨɜɚ: 
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
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
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
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
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. (2) 

ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ 
ɪɚɜɧɨɦɟɪɧɵ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ: 

  0t0,rt  ; 0u)0,r(u  .   (3) 

ɇɚ ɨɫɢ ɫɢɦɦɟɬɪɢɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɩɟɪɟɧɨɫɚ ɬɟɩɥɚ ɢ ɜɥɚɝɢ: 
   

0
r

,0u

r

,0t








 
.   (4) 

1    2    3    4    5    6    7    ɦ    и    ɧ    

-    3    

-    2    

-    1    

8    9    1    0    0    1    1    1    2    

Т    ɛ    

2    9    3    

3    0    3    

3    1    3    

3    2    3    

3    3    3    

3    4    3    

3    5    3    

3    6    3    

К    

2    8    3    

3    7    3    

3    8    3    

9    ɦ    и    ɧ    0    1    2    3    5    4    6    7    8    1    0    1    1    1    2    

-    1    

-    2    

-    3    

1    0    5    

9    0    

7    5    

6    0    

4    5    

3    0    

1    5    

%    

W    
ɫ    d    W    

ɫ    

d    

%    

ɦ    и    ɧ    

3    5    

2    5    

2    0    

1    5    

1    0    

5    

0    

3    0    

W    
ɫ    

%    
1    8    0    0    1    5    3    0    4    5    6    0    7    5    9    0    1    0    5    1    2    0    1    3    5    1    5    0    1    6    5    

Ɋɢɫɭɧɨɤ 4 – Ʉɪɢɜɵɟ ɫɭɲɤɢ ɢ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ, ɤɪɢɜɵɟ ɧɚɝɪɟɜɚ ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ 
ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɩɪɢ Wɫ=90 %, Vτ=10 ɦ/ɫ, Vɨɫ=11,5 ɦ/ɫ, к

ɭɞG =6 ɤɝ/ɦ3,  = 25°:  

1 – Тɫɚ=333 Ʉ; 2 – Тɫɚ=363 Ʉ; 3 – Тɫɚ=393 Ʉ 
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ɇɚ ɜɧɟɲɧɟɣ ɝɪɚɧɢɰɟ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɨɩɪɹɠɟɧɧɵɟ ɭɫɥɨɜɢɹ ɬɟɩɥɨ-

ɦɚɫɫɨɨɛɦɟɧɚ ɜ ɜɢɞɟ: 
          01 00

0 



 cmcqq u,rur,rtt

r

,rt  , (5) 

       00
00 












cmm u,ru

r

,rt

r

,ru  .  (6) 

ɋ ɰɟɥɶɸ ɩɪɢɜɟɞɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ ɪɚɫɱɟɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɚ ɬɚɤɠɟ 
ɜɵɹɫɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ ɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɦɧɨɠɟɫɬɜɚ, ɨɬ ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɹɬ 
ɢɫɤɨɦɵɟ ɩɨɬɟɧɰɢɚɥɵ ɩɪɨɰɟɫɫɚ, ɩɪɢɜɟɞɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ ɦɨɞɟɥɶ ɤ 
ɛɟɡɪɚɡɦɟɪɧɨɦɭ ɜɢɞɭ: 









































R

T

RR

T
LuPn

R

U

RR

U
Lu

Fo

U 11
2

2

2

2

;  (7) 

  







































R

T

RR

T
LuFe

R

U

RR

U

Pn

LuFe

Fo

T 1
1

1
2

2

2

2

; (8) 

00 ),R(T ; 00 ),R(U ;   (9) 

0
00










R

)Fo,(U

R

)Fo,(T
;   (10) 

    011111
1





 )Fo,(ULuKoBi)()Fo,(TBi

R

)Fo,(T
mq  ;(11) 

  011
11










 )Fo,(UBi
R

)Fo,(T
Pn

R

)Fo,(U
m

. (12) 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɛɟɡɪɚɡɦɟɪɧɨɦ ɤɪɢɬɟɪɢɚɥɶ-
ɧɨɦ ɜɢɞɟ, ɟɟ ɪɟɲɟɧɢɟ ɩɨɥɭɱɟɧɨ ɱɢɫɥɟɧɨ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɧɟɱɧɨ-
ɪɚɡɧɨɫɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. Ɋɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫ-
ɱɟɬɵ ɩɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ ɜ ɚɩɩɚɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨ-
ɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɫɱɟɬɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɚ ɩɪɢɦɟɪɟ ɫɭɲɤɢ ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪ-
ɞɵ ɩɨɤɚɡɚɥ ɯɨɪɨɲɭɸ ɫɯɨɞɢɦɨɫɬɶ: ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɨɬ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɟ ɩɪɟɜɵɲɚɥɨ 13,8 % (ɪɢɫɭɧɨɤ 6). 

 

  ɚ         ɛ 

Ɋɢɫɭɧɨɤ 6 – Ʉɢɧɟɬɢɤɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɚɩɩɚ-
ɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ: ɚ – ɫɪɚɜɧɟɧɢɟ ɪɚɫɱɟɬɧɨɣ (––) ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ (ɨ) ɤɪɢɜɨɣ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ; ɛ – ɫɪɚɜɧɟɧɢɟ ɪɚɫɱɟɬɧɨɣ (––) ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ (ɨ) ɬɟɪɦɨɝɪɚɦɦɵ ɫɭɲɤɢ 

5    0    
F    o    ·    1    0    

-    3    

1    ,    0    

1   0  

0    ,    5    

1    -    U    

5    0    
F    o    ·    1    0    

-    3    

1    ,    0    

1    0   

0    ,    5    

Т    
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ɉɪɨɜɟɞɟɧɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ɞɪɨɛɢɧɵ 

ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ, ɜɵɫɭɲɟɧɧɨɣ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ 
ɫɥɨɟ ɩɨ ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɚ ɬɚɤɠɟ ɩɨ 
ɫɨɫɬɚɜɭ ɚɦɢɧɨɤɢɫɥɨɬ ɢ ɨɩɪɟɞɟɥɟɧɢɸ ɬɨɤɫɢɱɧɨɫɬɢ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɩɨɫɥɟɫɩɢɪɬɨɜɚɹ ɡɟɪɧɨɜɚɹ ɛɚɪɞɚ, ɜɵɫɭɲɟɧɧɚɹ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ, 
ɹɜɥɹɟɬɫɹ ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɵɦ ɤɨɪɦɨɩɪɨɞɭɤɬɨɦ. 

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ «Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜ ɚɩɩɚɪɚɬɟ ɫɨ ɜɡɜɟɲɟɧɧɨ-

ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ» ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɤɢɧɟɬɢɱɟɫɤɢɯ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ 
ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɫɟɦɹɧ 
ɚɦɚɪɚɧɬɚ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɜ 
ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɨɣ ɤɚɦɟɪɟ ɫ ɭɝɥɨɦ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ 25º. ɂɫɫɥɟɞɨɜɚɥɫɹ 
ɩɟɪɟɯɨɞ ɫɥɨɹ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɶɸ 12…25 % ɜɨ 
ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɨɝɨ ɢ 
ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɪɢ ɫɨɨɬɧɨɲɟɧɢɢ ɪɚɫɯɨɞɨɜ 
ɨɫɟɜɨɝɨ ɢ ɨɛɳɟɝɨ ɩɨɬɨɤɚ ɜɨɡɞɭɯɚ Х=0…1), ɢɦɟɸɳɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ 293 Ʉ, 
ɩɪɢ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɧɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɪɟɲɟɬɤɭ 
s=106…177 ɤɝ/ɦ2

. ɇɚ ɪɢɫɭɧɤɟ 7 ɩɪɢɜɟɞɟɧɵ ɤɪɢɜɵɟ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ, ɚ ɧɚ 
ɪɢɫɭɧɤɟ 8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɛɳɟɧɧɵɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 
ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɛɵɥɢ ɭɫɬɚɧɨɜɥɟɧɵ ɫɤɨɪɨɫɬɢ, ɩɟɪɟɩɚɞɵ ɞɚɜɥɟɧɢɹ, ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɫɟɦɹɧ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɫɭɳɟɫɬɜɢɬɶ ɢɧɬɟɧɫɢɜɧɵɣ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɵɣ ɫɥɨɣ ɜ 
ɫɭɲɢɥɶɧɨɦ ɚɩɩɚɪɚɬɟ.  

ɂɫɫɥɟɞɨɜɚɧɢɟ ɤɢɧɟɬɢɤɢ ɩɪɨɰɟɫɫɚ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɪɚɦɤɚɯ ɰɟɧɬɪɚɥɶɧɨɝɨ 
ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ ɭɧɢɮɨɪɦ-ɪɨɬɚɬɚɛɟɥɶɧɨɝɨ ɩɥɚɧɢɪɨɜɚɧɢɹ, ɜɵɛɪɚɧ ɩɨɥɧɵɣ 
ɮɚɤɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɬɢɩɚ 24

. ɂɡɭɱɟɧɨ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ Тca, ɫɨɨɬɧɨɲɟɧɢɹ ɨɫɟɜɨɝɨ ɢ ɨɛɳɟɝɨ ɪɚɫɯɨɞɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
Х, ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ 
ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ

.ɩ.ɜ , ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ 
ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 

.ɩ.ɝ  ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ. 

ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɪɟɜɚ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢ-
ɫɭɧɤɚɯ 9, 10. ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɧɬɟɧɫɢɮɢɰɢɪɭɟɬ ɤɚɤ 
ɜɧɭɬɪɟɧɧɸɸ ɞɢɮɮɭɡɢɸ ɜɥɚɝɢ, ɬɚɤ ɢ ɢɫɩɚɪɟɧɢɟ ɟɟ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɫɟɦɹɧ 
ɚɦɚɪɚɧɬɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ ɫɭɲɢɥɶɧɨɣ 
ɤɚɦɟɪɟ, ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɜɵɫɨɬɭ ɜɡɜɟɲɟɧɧɨ-

ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ. 
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Ɋɢɫɭɧɨɤ 7 – Ʉɪɢɜɵɟ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ ɫɥɨɹ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ: ɚ -  ɩɪɢ W=25,00 %, Х=1,0: 1 – s=106 

ɤɝ/ɦ2; 2 – s=130 ɤɝ/ɦ2; 3 – s=153 ɤɝ/ɦ2; 4  - s=177 ɤɝ/ɦ2; ɛ -  ɩɪɢ s=130 ɤɝ/ɦ2, Х=1,0: 1 – W= 12,00 %;  

2 – W=16,33 %; 3 – W=20,67 %; 4 - W=25,00 %%; ɜ -  ɩɪɢ W=25 %, s=177 ɤɝ/ɦ2: 1 – Х=1,0;  

2 – Х=0,75;  3 – Х=0,5; 4 – Х=0,25 
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Ɋɢɫɭɧɨɤ 8 – Ɉɫɧɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɫɟɦɹɧ 
ɚɦɚɪɚɧɬɚ: ɚ –  Ɂɚɜɢɫɢɦɨɫɬɶ ɞɚɜɥɟɧɢɹ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ ɫɥɨɹ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ  ɩɪɢ: 1 - W=25,00 %, 2 – W=20,67 %, 3 - W=16,33 %, 4 – W=12,00 %; ɛ-  Ɂɚɜɢɫɢɦɨɫɬɶ ɦɢɧɢ-
ɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɫɟɜɞɨɨɠɢɠɟɧɢɹ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɬɨɤɨɜ  ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɪɢ:  
1 - W=25,00 %, 2 – W=20,67 %, 3 - W=16,33 %, 4 – W=12,00 %; ɜ -  Ɂɚɜɢɫɢɦɨɫɬɶ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟ-
ɧɢɹ ɩɫɟɜɞɨɨɠɢɠɟɧɧɨɝɨ ɫɥɨɹ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɩɪɢ: 1 - W=25,00 %,  

2 – W=20,67 %, 3 - W=16,33 %, 4 – W=12,00 % 
 

0    ,    6    

0    ,    8    

p    ,    
ɤ    ɉ    а    

4    3    2    1    

ɩ    ɪ    и    ɭ    ɞ    е    ɥ    ɶ    ɧ    ɨ    ɣ    ɧ    а    ɝ    ɪ    ɭ    ɡ    ɤ    е    ɧ    а    ɪ    е    ɲ    е    ɬ    ɤ    ɭ    1    0    6    ɤ    ɝ    /    ɦ    2    

ɩ    ɪ    и    ɭ    ɞ    е    ɥ    ɶ    ɧ    ɨ    ɣ    ɧ    а    ɝ    ɪ    ɭ    ɡ    ɤ    е    ɧ    а    ɪ    е    ɲ    е    ɬ    ɤ    ɭ    1    3    0    ɤ    ɝ    /    ɦ    2    

ɩ    ɪ    и    ɭ    ɞ    е    ɥ    ɶ    ɧ    ɨ    ɣ    ɧ    а    ɝ    ɪ    ɭ    ɡ    ɤ    е    ɧ    а    ɪ    е    ɲ    е    ɬ    ɤ    ɭ    1    5    3    ɤ    ɝ    /    ɦ    2    

ɩ    ɪ    и    ɭ    ɞ    е    ɥ    ɶ    ɧ    ɨ    ɣ    ɧ    а    ɝ    ɪ    ɭ    ɡ    ɤ    е    ɧ    а    ɪ    е    ɲ    е    ɬ    ɤ    ɭ    1    7    7    ɤ    ɝ    /    ɦ    2    

0    ,    7    

0    ,    9    

0    0    ,    2    5    0    ,    5    0    ,    7    5    Х    0    ,    5    

4    3    2    1    

4    3    2    1    

4    3    2    1    0    ,    6    

0    ,    8    

4    3    2    1    

0    ,    7    

0    ,    9    

0    0    ,    2    5    0    ,    5    0    ,    7    5    Х    0    ,    5    

4    3    2    1    

4    3    2    1    



16 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɪɭɱɢɜɚɸɳɢɯ 
ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜɥɚɠɧɨɫɬɢ 

ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɢɡɦɟɧɹɹ ɜɵɫɨɬɭ 
ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ, ɚ ɢɡɦɟɧɟɧɢɟ ɭɝɥɚ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɪɭɱɢɜɚɸɳɢɯ 
ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɞɢɚɦɟɬɪ ɜɡɜɟɲɟɧɧɨ-

ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ ɛɟɡ ɩɨɬɟɪɢ ɜɵɫɨɬɵ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɨ ɧɚɦɢ ɜ ɪɚɡɪɚɛɨɬɤɟ 

ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɢ ɫɩɨɫɨɛɨɜ ɢɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨ-
ɮɚɤɬɨɪɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨ-
ɝɨ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ 
ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɩɨɥɭɱɟɧɵ: 

ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɚɞɟɤ-
ɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɨ-
ɰɟɫɫ ɫɭɲɤɢ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɢɫɫɥɟɞɭɟɦɵɯ ɮɚɤɬɨɪɨɜ; 

ɢɧɠɟɧɟɪɧɵɟ ɧɨɦɨɝɪɚɦɦɵ 
ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɢ ɪɟ-
ɲɟɧɚ ɨɩɬɢɦɢɡɚɰɢɨɧɧɚɹ ɡɚ-
ɞɚɱɚ.  

ɉɨɥɭɱɟɧɵ ɪɚɰɢɨ-
ɧɚɥɶɧɵɟ ɪɟɠɢɦɵ ɩɪɨɰɟɫɫɚ: 
ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 
343...353 Ʉ; ɫɨɨɬɧɨɲɟɧɢɟ 
ɨɫɟɜɨɝɨ ɢ ɨɛɳɟɝɨ ɪɚɫɯɨɞɨɜ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ 0,42…0,45; 
ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɪɭɱɢ-
ɜɚɸɳɟɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ ɨɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ 3,7...10,6°, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ 0,5…3,7°. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɮɟɪɢɱɟɫɤɨɣ 
ɱɚɫɬɢɰɵ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ. ɇɚ ɪɢɫɭɧɤɟ 11 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ 
ɚɩɩɚɪɚɬɚ. ɍɪɚɜɧɟɧɢɹ ɦɨɞɟɥɢ: 

;
r

P

r

υρ



2
     (13) 

  ;r
dr

d

rdr

d
0

1




      (14) 

Ɋɢɫɭɧɨɤ 9 – Ʉɪɢɜɵɟ ɫɭɲɤɢ ɢ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ ɫɟɦɹɧ  
ɚɦɚɪɚɧɬɚ ɩɪɢ Х=0,5; 

.ɩ.ɜ =22,5ɨ; 
.ɩ.ɝ =15ɨ: 

1 – Тca=363 Ʉ; 2 – Тca =343 Ʉ; 3 – Тca=323 Ʉ 
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Ɋɢɫɭɧɨɤ 10 – Ʉɪɢɜɵɟ ɧɚɝɪɟɜɚ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɩɪɢ 
Х=0,5; 

.ɩ.ɜ =22,5ɨ; 
.ɩ.ɝ =15ɨ: 

1 –Тca=363 Ʉ; 2 – Тca =343 Ʉ; 3 – Тca=323 Ʉ 
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;
z

P
0


     (15) 

Ɉɛɳɟɟ ɪɟɲɟɧɢɟ: 
)r/r( oo  ,   (16) 

ɝɞɟ )S/(Goo    – ɫɤɨɪɨɫɬɶ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ; 
G  – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ;  
S – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɚɸɳɟɝɨ ɩɚɬɪɭɛ-
ɤɚ; or – ɪɚɞɢɭɫ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɚɩɩɚɪɚɬɚ ɜɨ ɜɯɨɞ-
ɧɨɣ ɱɚɫɬɢ. 

ɂɡ (16) ɫɥɟɞɭɟɬ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɜ ɪɚɛɨ-
ɱɟɣ ɨɛɥɚɫɬɢ ɚɩɩɚɪɚɬɚ: 

,
r

ro
o

/

12

1      (17) 

ɝɞɟ 1r  – ɪɚɞɢɭɫ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɱɚɫɬɢ. 
Ɉɫɟɜɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɤɨɪɨɫɬɢ: 

),S/(Gn
/
z 1      (18) 

ɝɞɟ nG  – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɫɟɜɨɣ ɩɚɬɪɭɛɨɤ; 
1S  – 

ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɛɨɱɟɣ ɨɛɥɚɫɬɢ. 
ɂɡ (17) ɢ (18) ɫɥɟɞɭɟɬ ɨɰɟɧɤɚ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ ɫɭɲɢɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ: 

 22
1

2
150 )r/(G)r/r,( noɨ   ,   (19) 

ɩɨ ɤɨɬɨɪɨɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɥɨɤɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɬɟɩɥɨ- ɢ 
ɦɚɫɫɨɨɬɞɚɱɢ. ɉɪɨɰɟɫɫ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɥɹ ɨɞɢɧɨɱɧɨɣ ɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢ-
ɰɵ, ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢɬɨɝɨɜɵɯ ɩɨɬɨɤɨɜ ɜɥɚɝɢ ɞɥɹ ɜɫɟɯ ɮɪɚɤɰɢɣ 
ɧɚɯɨɞɹɬɫɹ ɦɚɤɪɨɤɢɧɟɬɢɱɟɫɤɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. 

ɍɪɚɜɧɟɧɢɹ ɩɨɥɭɱɟɧɧɨɣ ɦɨɞɟɥɢ: 
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  ,u,ru o0     ;t,rt o0    (22) 
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


 . (24) 

Ɇɨɞɟɥɶ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɹɯ  
Ⱥ.ȼ. Ʌɵɤɨɜɚ, ɨɩɢɫɵɜɚɟɬ ɬɟɩɥɨ-ɜɥɚɝɨɩɟɪɟɧɨɫ ɜ ɤɚɩɢɥɥɹɪɧɨ-ɩɨɪɢɫɬɵɯ ɫɪɟɞɚɯ 
ɜ ɥɢɧɟɣɧɨɦ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɭɱɢɬɵɜɚɹ ɤɨɧɜɟɤɬɢɜɧɵɣ 
ɫɩɨɫɨɛ ɩɨɞɜɨɞɚ ɬɟɩɥɨɬɵ ɢ ɦɚɥɵɟ ɪɚɡɦɟɪɵ ɜɵɫɭɲɢɜɚɟɦɵɯ ɱɚɫɬɢɰ. 
ɍɪɚɜɧɟɧɢɹ ɦɨɞɟɥɢ ɨɩɢɫɵɜɚɸɬ ɞɢɧɚɦɢɱɟɫɤɨɟ ɢɡɦɟɧɟɧɢɟ ɩɨɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɫɨɩɪɹɠɟɧɧɨɝɨ ɬɟɩɥɨ-ɦɚɫɫɨɨɛɦɟɧɚ ɧɚ ɝɪɚɧɢɰɟ 

Ɋɢɫɭɧɨɤ 11 – ɋɯɟɦɚ 

ɚɩɩɚɪɚɬɚ: 1 – ɨɫɟɜɚɹ 
ɩɨɞɚɱɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ; 2 –
ɫɢɦɦɟɬɪɢɱɧɚɹ ɩɨɞɚɱɚ 
ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ 
ɩɨɬɨɤɚ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ; I – ɤɨɧɭɫɧɚɹ 
ɱɚɫɬɶ ɚɩɩɚɪɚɬɚ; II – 

ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɚɩɩɚɪɚɬɚ 
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«ɬɜɟɪɞɚɹ ɮɚɡɚ – ɬɟɩɥɨɧɨɫɢɬɟɥɶ». Ʉɢɧɟɬɢɤɚ ɫɭɲɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɬɟɩɥɨ-ɦɚɫɫɨɨɛɦɟɧɚ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ, ɤɨɬɨɪɚɹ 
ɡɚɜɢɫɢɬ ɨɬ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɚɩɩɚɪɚɬɚ, ɜɵɱɢɫɥɹɟɦɨɣ ɜ 
ɩɨ ɮɨɪɦɭɥɟ 19.  

ɍɪɚɜɧɟɧɢɹ ɦɨɞɟɥɢ ɜ ɛɟɡɪɚɡɦɟɪɧɨɦ ɜɢɞɟ: 
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ɋɢɫɬɟɦɚ (25)-(30) ɪɟɲɟɧɚ ɱɢɫɥɟɧɧɨ ɫ ɩɨɦɨɳɶɸ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɝɨ 
ɦɟɬɨɞɚ ɢ ɚɩɪɨɛɢɪɨɜɚɧɚ ɧɚ ɫɟɦɟɧɚɯ ɚɦɚɪɚɧɬɚ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɫɱɟɬ-
ɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɞɨɫɬɚɬɨɱɧɨɦ ɭɪɨɜɧɟ 
ɫɯɨɞɢɦɨɫɬɢ: ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɟ ɩɪɟ-
ɜɵɲɚɟɬ 14,2 % (ɪɢɫɭɧɨɤ 12). 

ɉɪɨɜɟɞɟɧɚ ɤɚɱɟ-
ɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɚɦɚɪɚɧ-
ɬɨɜɨɝɨ ɦɚɫɥɚ, ɩɨɥɭɱɟɧ-
ɧɨɝɨ ɢɡ ɫɟɦɹɧ, ɜɵɫɭ-
ɲɟɧɧɵɯ ɧɚ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ 363 Ʉ. ɉɨɥɭɱɟɧɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɩɨɞɬɜɟɪ-
ɠɞɚɸɬ ɫɨɯɪɚɧɟɧɢɟ ɢ 
ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɟɧ-
ɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɚɦɚ-
ɪɚɧɬɨɜɨɝɨ ɦɚɫɥɚ ɧɚ 
ɭɪɨɜɧɟ, ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɦ ɌɊ Ɍɋ 024/2011. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ «Ɋɚɡɪɚɛɨɬɤɚ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɨɫɧɨɜ ɩɪɨɰɟɫɫɚ 
ɋȼɑ-ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɩɫɚ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ» 

ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɤɢɧɟɬɢɤɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɩɫɚ ɜ ɋȼɑ-ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ 
ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 

Ɋɢɫɭɧɨɤ 12 – Ʉɢɧɟɬɢɤɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜ 
ɚɩɩɚɪɚɬɟ ɜɨ ɜɡɜɟɲɟɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ ɩɪɢ: Х=0,5; 

.ɩ.ɜ =22,5ɨ; .ɩ.ɝ =15ɨ: 1 – Тca=363 Ʉ; 2 – Тca =343 Ʉ; 
3 – Тca=323 Ʉ 
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Ɋɢɫɭɧɨɤ 14 – Ʉɪɢɜɵɟ ɧɚɝɪɟɜɚ ɫɟɦɹɧ 

ɪɚɩɫɚ ɩɪɢ Т=338 Ʉ, Рɭɞ=525 ȼɬ/ɤɝ: 
1 – W=32 %; 2 – W=25 %; 3 – W=18 

Ɋɢɫɭɧɨɤ 13 – Ʉɪɢɜɵɟ ɫɭɲɤɢ ɢ ɫɤɨɪɨɫɬɢ 
ɫɭɲɤɢ  ɫɟɦɹɧ ɪɚɩɫɚ ɩɪɢ Т=338 Ʉ,  

Рɭɞ=525 ȼɬ/ɤɝ: 
1 – W=32 %; 2 – W=25 %;3 – W=18 

Ⱦɥɹ ɩɨɫɬɚɧɨɜɤɢ ɨɩɵɬɨɜ ɛɵɥɨ ɩɪɢɦɟɧɟɧɨ ɰɟɧɬɪɚɥɶɧɨɟ ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɨɟ ɭɧɢɮɨɪɦ-ɪɨɬɚɬɚɛɟɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɢ ɜɵɛɪɚɧ ɩɨɥɧɵɣ ɮɚɤɬɨɪɧɵɣ 
ɷɤɫɩɟɪɢɦɟɧɬ ɬɢɩɚ 23

. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ 
ɫɭɲɤɢ, ɜɵɛɪɚɧɵ: ɧɚɱɚɥɶɧɨɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɫɟɦɹɧ ɪɚɩɫɚ W, ɬɟɦɩɟɪɚɬɭɪɚ Т 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɨɞɜɨɞɢɦɚɹ ɋȼɑ-ɦɨɳɧɨɫɬɶ Р. ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɢɧɬɟɪɜɚɥ ɫɤɨɪɨɫɬɟɣ ɡɚɤɪɭɱɟɧɧɨɝɨ ɩɨɬɨ-
ɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 
35…40 ɦ/ɫ. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ: ɭɞɟɥɶɧɵɟ 
ɷɧɟɪɝɨɡɚɬɪɚɬɵ ɧɚ ɤɢɥɨɝɪɚɦɦ ɢɫɩɚɪɟɧ-
ɧɨɣ ɜɥɚɝɢ ɢ ɧɚɩɪɹɠɟɧɢɟ ɨɛɴɟɦɚ ɫɭ-
ɲɢɥɶɧɨɣ ɤɚɦɟɪɵ ɩɨ ɢɫɩɚɪɟɧɧɨɣ ɜɥɚɝɟ. 

ɂɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ. ȼɥɢɹɧɢɟ 
ɧɚɱɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɫɟɦɹɧ 
ɪɚɩɫɚ ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ ɢ ɬɟɦɩɟɪɚɬɭɪɭ 
ɧɚɝɪɟɜɚ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 13, 14. ɂɡ 
ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɫ ɪɨɫɬɨɦ ɜɥɚɝɨɫɨ-
ɞɟɪɠɚɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɟɥɢɱɢɧɚ ɤɪɢ-
ɬɢɱɟɫɤɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɢ ɞɨɥɹ ɩɟ-
ɪɢɨɞɚ ɭɛɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ. 
Ⱥɧɚɥɢɡ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɤɪɢɜɵɯ (ɪɢɫɭ-
ɧɨɤ 14) ɩɨɤɚɡɚɥ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 
ɧɚɱɚɥɶɧɨɝɨ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɩɪɢɜɨɞɢɬ 
ɤ ɩɨɜɵɲɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɞɭɤɬɚ. 
ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɩɨɜɵɲɟɧɢɟɦ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ İ˝ ɫ ɭɜɟ-
ɥɢɱɟɧɢɟɦ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛ-
ɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɩɨ ɤɨ-
ɬɨɪɵɦ ɩɨɫɬɪɨɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɧɨɦɨ-

ɝɪɚɦɦɵ, ɚ ɬɚɤɠɟ ɩɨɫɬɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ. Ⱦɥɹ ɜɵɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɢɧɬɟɪɜɚɥɵ ɡɧɚ-
ɱɟɧɢɣ: ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɫɟɦɹɧ ɪɚɩɫɚ – 23,3…31,6, ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢ-
ɬɟɥɹ – 333...355 Ʉ ɢ ɩɨɞɜɨɞɢɦɚɹ ɋȼɑ-ɦɨɳɧɨɫɬɶ – 472...700 ȼɬ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɥɟɣ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫ ɰɟɥɶɸ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɯ ɫɬɪɭɤɬɭɪɵ ɢ 
ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ ɪɚɩɫɚ ɜ ɋȼɑ-

ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɚɡɪɚɛɨɬɚɧɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɢ ɫɥɟɞɭɸɳɢɯ ɞɨɩɭɳɟɧɢɹɯ: ɱɚɫɬɢɰɵ ɢɦɟɸɬ 

ɫɮɟɪɢɱɟɫɤɭɸ ɮɨɪɦɭ; ɩɨɬɟɧɰɢɚɥɵ ɡɚɞɚɱɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɩɟɪɫɧɨɣ 
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ɱɚɫɬɢɰɵ ɪɚɫɩɪɟɞɟɥɟɧɵ ɨɞɧɨɪɨɞɧɨ ɜ ɫɢɥɭ 
ɧɚɥɢɱɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɵ 
ɢɞɟɚɥɶɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ; ɩɪɨɰɟɫɫ 
ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜ ɫɢɥɭ ɨɞɧɨɪɨɞɧɨɫɬɢ 
ɩɨɬɟɧɰɢɚɥɨɜ ɨɫɟɫɢɦɦɟɬɪɢɱɧɵɦ. ɇɚ ɪɢɫɭɧ-
ɤɟ 15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
ɚɩɩɚɪɚɬɚ. ɉɪɢɛɥɢɠɟɧɢɟ 
ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɜ 
ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ ɤ ɪɟɠɢɦɭ ɢɞɟɚɥɶɧɨɝɨ 

ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ 
ɦɚɫɫɨɨɛɦɟɧɧɭɸ ɡɚɞɚɱɭ ɞɥɹ ɨɞɧɨɣ 
ɞɢɫɩɟɪɫɧɨɣ ɱɚɫɬɢɰɵ ɢ ɠɟ ɩɪɢɦɟɧɢɬɶ 
ɭɩɪɨɳɟɧɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ. ȼ ɨɫɧɨɜɭ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɨɥɨɠɟɧɵ ɭɪɚɜɧɟɧɢɹ Ⱥ.ȼ. Ʌɵɤɨɜɚ ɫ ɫɨɩɪɹɠɟɧɧɵɦɢ 
ɤɪɚɟɜɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ ɫ ɨɛɴɟɦɧɨ-ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɬɟɩɥɨɬɵ q , 

ɢɦɢɬɢɪɭɸɳɢɦ ɋȼɑ-ɧɚɝɪɟɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɛɟɡɪɚɡɦɟɪɧɨɦ ɜɢɞɟ: 
2 2 2

2 2 2

2 2 2
;p

ɞU ɞ U ɞU ɞ T ɞT ɞ P ɞP
Lu LuPn LuPn

ɞFo R ɞR R ɞR R ɞRɞR ɞR ɞR
     

               
     

(31) 

 
2 2

2 2

2

2

2 2
1

2
;

p

ɞТ Fe δu ɞ U ɞU ɞ T ɞT
Fe Lu

ɞFo Pn R ɞR R ɞRɞR ɞR

Fe Lu Pn ɞ P ɞP
Q

Pn R ɞRɞR

   
            

   
   

    
 

                       (32) 

 
2 2 2

2 2 2

2 2 2
.p p p

ɞР ɞ U ɞU ɞ T ɞT ɞ P ɞP
Lu Lu Pn Lu Lu Pn

ɞFo R ɞR R ɞR R ɞRɞR ɞR ɞR
  

     
                   

     
   (33) 

ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢɧɢɦɚɥɢ ɩɨɫɬɨɹɧɧɵɦɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɨɣ ɤɨɨɪɞɢɧɚɬɵ: 

( ,0) 0U R  , ( ,0) 0T R  , ( ,0) 0P R  .                       (34) 

Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɟɧɨɫɚ ɩɨɬɟɧɰɢɚɥɚ ɜ ɬɨɱɤɟ 
ɫɢɦɦɟɬɪɢɢ: 

(0, )ɞU Fo
ɞR

=
(0, )ɞT Fo
ɞR

=
(0, )

0
ɞP Fo

ɞR
 .                         (35) 

ɍɩɪɨɳёɧɧɵɟ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: 
(1, ) 1U Fo  ; (1, ) 1T Fo  ; (1, ) 0P Fo  .                         (36) 

ɋɢɫɬɟɦɚ (31)-(36) ɪɟɲɟɧɚ ɱɢɫɥɟɧɧɨ ɫ ɩɨɦɨɳɶɸ ɤɨɧɟɱɧɨ-ɪɚɡɧɨɫɬɧɨɝɨ 
ɦɟɬɨɞɚ. ɗɬɨ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫɱɟɬɵ ɩɨ ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɸ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ ɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ ɜ ɋȼɑ-ɚɩɩɚɪɚɬɚɯ ɫ 
ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ȼ ɰɟɥɹɯ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɥɢɹɧɢɹ ɨɫ-
ɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ ɩɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ 
ɫɟɦɟɧɚɦɢ ɪɚɩɫɚ. Ɉɩɪɟɞɟɥɟɧɵ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ ɩɨɥɹ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ, ɬɟɦ-
ɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɵ ɢɯ ɜɡɚɢɦɨɜɥɢɹɧɢɹ. 

Ɋɢɫɭɧɨɤ 15 – ɋɯɟɦɚ ɚɩɩɚɪɚɬɚ: 
1 – ɜɟɧɬɢɥɹɬɨɪ; 2 – ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 
3 – ɜɨɡɞɭɯɨɜɨɞ; 4 – ɩɢɬɚɬɟɥɶ ɪɟɝɭɥɢ-

ɪɨɜɨɱɧɵɣ; 5 – ɫɦɟɫɢɬɟɥɶ; 6 – ɜɯɨɞɧɨɣ 
ɩɚɬɪɭɛɨɤ;  7 – ɤɚɦɟɪɚ ɫɭɲɢɥɶɧɚɹ; 8 – 

ɜɵɯɨɞɧɨɣ ɩɚɬɪɭɛɨɤ;  
9 – ɋȼɑ-ɢɡɥɭɱɚɬɟɥɶ 
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ɍɫɬɚɧɨɜɥɟɧɨ (ɪɢɫɭɧɨɤ 16), ɱɬɨ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɢɧɬɟɧ-

ɫɢɜɧɨɫɬɶ ɜɥɚɝɨɭɞɚɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɚ, ɞɚɥɟɟ ɨɧɚ ɫɧɢɠɚɟɬɫɹ. Ɉɛɪɚɬɢɦ ɜɧɢ-
ɦɚɧɢɟ, ɱɬɨ ɝɪɚɞɢɟɧɬ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜɫɟɝɞɚ ɨɬɪɢɰɚɬɟɥɟɧ. Ɉɬɫɭɬɫɬɜɭɟɬ ɫɨ-
ɩɪɨɬɢɜɥɟɧɢɟ ɞɢɮɮɭɡɢɢ ɜɥɚɝɢ ɢɡ ɰɟɧɬɪɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ. Ɍɟɦɩɟɪɚɬɭ-
ɪɚ ɩɪɢ ɋȼɑ-ɧɚɝɪɟɜɟ ɧɟɨɞɧɨɪɨɞɧɚ ɜ ɱɚɫɬɢɰɟ: ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɠɟ, ɤ ɰɟɧɬɪɭ 
ɨɧɚ ɜɵɲɟ (ɪɢɫɭɧɨɤ 17). ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜɥɚɠɧɨɫɬɶ ɜ ɰɟɧɬɪɟ ɱɚɫɬɢ-
ɰɵ ɜɵɲɟ ɢ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɜɥɚɝɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɨɯɥɚɠɞɟɧɢɟ. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɝɪɚɞɢɟɧɬɵ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɧɚɩɪɚɜɥɟɧɵ 
ɨɬ ɰɟɧɬɪɚ ɜ ɫɬɨɪɨɧɭ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɢɦɟɸɬ ɨɞɢɧ ɡɧɚɤ. ɉɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɦ 
ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɟ ɜɵɫɨɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɨɪɝɚ-
ɧɢɡɚɰɢɸ ɜɧɭɬɪɢ ɱɚɫɬɢɰɵ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɚɬɦɨɫɮɟɪɧɨɝɨ, ɱɬɨ ɨɛɪɚɡɨɜɵɜɚɟɬ ɜ 
ɪɚɦɤɚɯ ɛɚɪɨɞɢɮɮɭɡɢɢ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɣ ɩɨɬɨɤ ɜɥɚɝɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɰɟɧɬɪ 
ɱɚɫɬɢɰɵ (ɪɢɫɭɧɨɤ 18). ɋɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɲɢɧɧɨɝɨ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚ ɫ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ (ɪɢɫɭɧɨɤ 19) ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ 
ɨ ɞɨɫɬɚɬɨɱɧɨɣ ɫɯɨɞɢɦɨɫɬɢ: ɨɬɤɥɨɧɟɧɢɟ ɧɟ ɩɪɟɜɵɲɚɟɬ 7,7 %. 

Ɋɢɫɭɧɨɤ 17 – ɂɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɨ ɪɚɞɢɭɫɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɱɢɫɥɚ Ɏɭɪɶɟ (Fo): 

1 – 1; 2 – 5; 3 – 24 

Ɋɢɫɭɧɨɤ 16 – ɂɡɦɟɧɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɩɨ  
ɪɚɞɢɭɫɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɱɢɫɥɚ Ɏɭɪɶɟ (Fo): 

1 – 1; 2 – 5; 3 – 10; 4 – 5; 5 – 20; 6 – 24 

Ɋɢɫɭɧɨɤ 18 – ɂɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨ 

ɪɚɞɢɭɫɭ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɱɢɫɥɚ 
Ɏɭɪɶɟ (Fo): 1 – 1; 2 – 2; 3 – 24 

Ɋɢɫɭɧɨɤ 19 – Ʉɢɧɟɬɢɤɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɩɫɚ: 
(–) – ɪɚɫɱɟɬɧɚɹ ɤɪɢɜɚɹ; (ɨ) – ɷɤɫɩɟɪɢɦɟɧ-

ɬɚɥɶɧɵɟ ɞɚɧɧɵɟ 
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ɉɪɨɜɟɞɟɧɚ ɤɨɦɩɥɟɤɫɧɚɹ ɨɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɫɟɦɹɧ ɪɚɩɫɚ. ɍɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɋȼɑ-ɫɭɲɤɚ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɤɢɫɥɨɬɧɨɝɨ ɢ ɩɟɪɟɤɢɫɧɨɝɨ ɱɢɫɟɥ ɪɚɩɫɨɜɨɝɨ ɦɚɫɥɚ, ɧɟ ɜɥɢɹ-
ɟɬ ɧɚ ɫɭɦɦɚɪɧɵɣ ɫɨɫɬɚɜ ɚɦɢɧɨɤɢɫɥɨɬ, ɚ ɫɨɞɟɪɠɚɧɢɟ ɜɢɬɚɦɢɧɚ ȿ ɜ ɫɟɦɟɧɚɯ 
ɪɚɩɫɚ, ɜɵɫɭɲɟɧɧɵɯ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɧɟɫɤɨɥɶɤɨ ɜɵɲɟ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ ɚɤɬɢɜɧɨɫɬɢ.  

ȼ ɲɟɫɬɨɣ ɝɥɚɜɟ «Ɋɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜ  
ɜɢɯɪɟɜɨɣ ɋȼɑ-ɤɚɦɟɪɟ» ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜ ɜɢɯɪɟɜɨɣ 
ɤɚɦɟɪɟ ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɫɟɦɹɧ 
ɪɚɫɬɨɪɨɩɲɢ, ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜ-
ɤɢ ɜ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ. 

Ɉɫɨɛɭɸ ɪɨɥɶ ɜ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ  
(ɉɚɬ. № 2425311) ɢɝɪɚɸɬ ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɫɬɚɜɤɢ, ɤɨɬɨɪɵɟ ɡɚɤɪɟɩɥɟɧɵ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɭɫɬɨɣɱɢɜɵɣ ɜɪɚɳɚɸɳɢɣɫɹ ɤɨɥɶɰɟɜɨɣ ɫɥɨɣ 
ɜɵɫɭɲɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢɡɛɟɠɚɬɶ ɨɫɟɞɚɧɢɹ ɜɵɫɭɲɢɜɚɟɦɵɯ ɱɚɫɬɢɰ ɜ ɡɨɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɨɬɞɟɥɟɧɢɹ 
ɜɵɫɭɲɟɧɧɵɯ ɱɚɫɬɢɰ ɨɬ ɨɛɳɟɝɨ ɜɪɚɳɚɸɳɟɝɨɫɹ ɩɨɬɨɤɚ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɢɯ ɜ 
ɰɟɧɬɪɚɥɶɧɭɸ ɡɨɧɭ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɵ (ɪɢɫɭɧɨɤ 20).  

ȼɪɚɳɟɧɢɟ ɱɚɫɬɢɰ ɜ ɬɟɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɜɪɟɦɟɧɢ ɫɭɲɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɩɪɢɫɬɟɧɧɨɣ ɡɨɧɟ ɜɢɯɪɟɜɨɣ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ, ɨɝɪɚɧɢɱɟɧɧɨɣ 
ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɜɫɬɚɜɤɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɛɟɫɩɟɱɢɬɶ ɥɨɤɚɥɶɧɨɟ 
ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɚɱɚɥɟ ɩɪɨɰɟɫɫɚ ɢ ɭɜɟɥɢɱɢɬɶ ɟɟ 
ɭɞɟɪɠɢɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. Ɂɚɬɟɦ ɛɨɥɟɟ ɥɟɝɤɢɟ ɩɨɞɫɭɲɟɧɧɵɟ ɱɚɫɬɢɰɵ 
ɫɦɟɳɚɸɬɫɹ ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ, ɱɟɪɟɡ ɨɤɧɚ ɦɟɠɞɭ 

ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɜɫɬɚɜɤɚɦɢ ɜɵɯɨɞɹɬ ɜ 
ɰɟɧɬɪɚɥɶɧɭɸ ɡɨɧɭ ɜɢɯɪɟɜɨɣ ɫɭɲɢɥɶɧɨɣ 
ɤɚɦɟɪɵ, ɝɞɟ ɩɪɨɞɨɥɠɚɸɬ ɜɪɚɳɟɧɢɟ ɞɨ 
ɩɨɥɧɨɝɨ ɜɵɫɭɲɢɜɚɧɢɹ ɢ ɭɧɨɫɚ ɱɟɪɟɡ 
ɨɬɜɨɞɧɨɣ ɩɚɬɪɭɛɨɤ. Ɇɢɧɢɦɚɥɶɧɚɹ 
(ɤɪɢɬɢɱɟɫɤɚɹ) ɫɤɨɪɨɫɬɶ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ 
ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ɜ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ ɛɟɡ 
ɨɫɚɠɞɟɧɢɹ ɱɚɫɬɢɰ ɜ ɧɟɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɵɪɚɠɟɧɢɟɦ: 
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ɂɡ ɜɵɪɚɠɟɧɢɹ (37) ɫɥɟɞɭɟɬ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ υкɪ., ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɭɫɬɨɣɱɢɜɨɟ ɞɜɢɠɟɧɢɟ ɱɚɫɬɢɰ ɩɨ 
ɤɚɧɚɥɭ, ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɲɢɪɢɧɵ ɤɚɧɚɥɚ į1. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, 
ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ į1 ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ ɢ ɭɦɟɧɶɲɟɧɢɸ ɪɚɫɯɨɞɚ ɝɚɡɚ V1 ɜ ɧɟɦ. 
ɋɭɳɟɫɬɜɭɟɬ ɨɩɬɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɥɢɱɢɧɵ į1, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɭɫɬɨɣɱɢɜɨɟ 
ɞɜɢɠɟɧɢɟ ɩɨɬɨɤɚ ɱɚɫɬɢɰ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɨɛɳɟɦ ɪɚɫɯɨɞɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ V, 

Ɋɢɫɭɧɨɤ 20 – ɋɯɟɦɚ ɞɜɢɠɟɧɢɹ 
ɱɚɫɬɢɰ ɜ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ 
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ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɬɨɪɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (37) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɚɹ ɫɤɨɪɨɫɬɶ ɝɚɡɚ. 

ɇɚ ɪɢɫɭɧɤɟ 21 ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɚɮɢɱɟɫɤɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ V ɨɬ 
ɲɢɪɢɧɵ ɤɚɧɚɥɚ į1 ɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɲɢɪɢɧɵ ɨɤɧɚ į2. ȼɥɢɹɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɡɜɟɫɢ 
m, ɞɢɚɦɟɬɪɚ ɱɚɫɬɢɰ dэ, ɧɚ ɨɩɬɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɲɢɪɢɧɵ ɤɚɧɚɥɚ į1 ɩɪɨɹɜɥɹɟɬɫɹ ɫɥɚɛɨ 
(ɪɢɫɭɧɨɤ 22, 23). 

Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ 
ɤɪɢɜɨɥɢɧɟɣɧɨɦ ɤɚɧɚɥɟ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɫɢɥɨɣ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɱɚɫɬɢɰɭ ɫɨ ɫɬɨɪɨɧɵ 
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ, ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɨɣ 
ɢɧɟɪɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦɢ ɨɬɪɚɠɟɧɢɹ 
ɱɚɫɬɢɰɵ ɩɪɢ ɫɨɭɞɚɪɟɧɢɢ ɫɨ ɫɬɟɧɤɚɦɢ ɤɚɧɚɥɚ. 

ɍɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ 
ɩɪɨɟɤɰɢɹɯ ɧɚ ɤɨɨɪɞɢɧɚɬɵ ɨɫɢ ɢɦɟɟɬ ɜɢɞ: 
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ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ (ɞɥɹ 
ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɜɜɨɞɚ): wx(0) = wx, wy(0) = 0. 
Ɉɬɪɚɠɟɧɢɟ ɱɚɫɬɢɰɵ ɩɪɢ ɭɞɚɪɟ ɨ ɫɬɟɧɤɭ ɤɚɧɚɥɚ 
ɩɨɥɚɝɚɟɦ ɡɟɪɤɚɥɶɧɵɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɧɚ ɬɟɪɹɟɬ 
ɱɚɫɬɶ ɫɜɨɟɣ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɡɚ ɫɱɟɬ 
ɬɪɟɧɢɹ ɟɟ ɨ ɫɬɟɧɤɢ ɤɚɧɚɥɚ. ɍɫɥɨɜɢɹ ɨɬɪɚɠɟɧɢɹ 
ɱɚɫɬɢɰɵ ɩɪɢ ɭɞɚɪɟ ɨ ɫɬɟɧɤɭ ɢɦɟɸɬ ɜɢɞ: 
wx' = ψ1wx, wy' = ψ1wy.   

ɂɡ-ɡɚ ɧɟɥɢɧɟɣɧɨɫɬɢ ɭɪɚɜɧɟɧɢɣ ɦɨɞɟɥɢ 
ɡɚɞɚɱɚ ɛɵɥɚ ɪɟɲɟɧɚ ɱɢɫɥɟɧɧɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɹɜɧɨɣ ɫɯɟɦɵ ɜ ɜɢɞɟ: 
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  
  (41) 

Ʉɨɨɪɞɢɧɚɬɵ x, y ɩɨɥɨɠɟɧɢɹ ɱɚɫɬɢɰɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟɦ 
ɜɵɪɚɠɟɧɢɣ ɞɥɹ ɩɪɨɟɤɰɢɣ ɫɤɨɪɨɫɬɢ:  

1 , ,i i x ix x w       1 , .
i i y i

y y w       (42) 

ɇɚ ɪɢɫɭɧɤɟ 24 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɟɤɰɢɣ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ 
ɱɚɫɬɢɰɵ wx, wy ɨɬ ɜɪɟɦɟɧɢ τ. ȼɟɥɢɱɢɧɚ wx ɫɤɚɱɤɨɦ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɤɚɠɞɨɦ 
ɫɨɭɞɚɪɟɧɢɢ ɱɚɫɬɢɰɵ ɫɨ ɫɬɟɧɤɨɣ, ɜɟɥɢɱɢɧɚ wy ɢɡɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɟ, ɦɨɞɭɥɶ ɫɤɨɪɨɫɬɢ wy ɩɪɢ ɤɚɠɞɨɦ ɭɞɚɪɟ ɨ ɫɬɟɧɤɭ 

Ɋɢɫɭɧɨɤ 21 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ V ɨɬ 
ɲɢɪɢɧɵ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ į1 

Ɋɢɫɭɧɨɤ 22 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɩɬɢɦɚɥɶɧɨɣ ɲɢɪɢɧɵ ɤɚɧɚɥɚ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɡɜɟɫɢ m 

Ɋɢɫɭɧɨɤ 23 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɩɬɢɦɚɥɶɧɨɣ ɲɢɪɢɧɵ ɤɚɧɚɥɚ ɨɬ 
ɞɢɚɦɟɬɪɚ ɱɚɫɬɢɰ dэ 



24 

ɭɦɟɧɶɲɚɟɬɫɹ. ɇɚ ɪɢɫɭɧɤɟ 25 ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ 
ɤɪɢɜɨɥɢɧɟɣɧɨɦ ɤɚɧɚɥɟ. ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɫɨ ɜɪɟɦɟɧɟɦ ɱɚɫɬɢɰɚ 
ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ, ɜɫɟ ɛɨɥɶɲɟ ɨɬɞɚɥɹɹɫɶ ɨɬ ɧɚɪɭɠɧɨɣ 
ɫɬɟɧɤɢ ɤɚɧɚɥɚ. 

 

   
ɚ ɛ  

Ɋɢɫɭɧɨɤ 24 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɟɤɰɢɣ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ 
ɱɚɫɬɢɰɵ xw  (ɚ), yw  (ɛ) ɨɬ ɜɪɟɦɟɧɢ   

Ɋɢɫɭɧɨɤ 25 – Ɍɪɚɟɤɬɨɪɢɹ 
ɞɜɢɠɟɧɢɹ ɱɚɫɬɢɰɵ ɜ 

 ɤɪɢɜɨɥɢɧɟɣɧɨɦ ɤɚɧɚɥɟ 

 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɢɧɟɬɢ-

ɤɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɪɚɫɬɨɪɨɩɲɢ 
ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɰɟɧɬɪɚɥɶɧɨɟ 
ɤɨɦɩɨɡɢɰɢɨɧɧɨɟ ɭɧɢɮɨɪɦ-
ɪɨɬɚɬɚɛɟɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɷɤɫɩɟɪɢɦɟɧɬɚ ɢ ɜɵɛɪɚɧ ɩɨɥɧɵɣ 
ɮɚɤɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 23

. ȼ 
ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɵɯ ɮɚɤɬɨɪɨɜ, 
ɜɥɢɹɸɳɢɯ ɧɚ ɩɪɨɰɟɫɫ ɫɭɲɤɢ, ɞɥɹ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ: 
ɧɚɱɚɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ 
ɪɚɫɬɨɪɨɩɲɢ W

ɫ, ɬɟɦɩɟɪɚɬɭɪɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ Т ɢ ɩɨɞɜɨɞɢɦɚɹ 
ɋȼɑ-ɦɨɳɧɨɫɬɶ Р.  

ɉɨɜɵɲɟɧɢɟ ɧɚɱɚɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ ɫɟɦɹɧ ɭɜɟɥɢɱɢɜɚɟɬ 
ɫɤɨɪɨɫɬɶ ɫɭɲɤɢ (ɪɢɫɭɧɨɤ 26, 27).. 
Ʉɪɨɦɟ ɬɨɝɨ, ɧɚɱɚɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɫɟɦɹɧ ɜɥɢɹɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɹ 
ɩɟɪɢɨɞɨɜ ɩɨɫɬɨɹɧɧɨɣ ɢ 
ɭɛɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɟɣ ɫɭɲɤɢ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɨɜɵɲɟɧɢɟ ɋȼɑ-ɦɨɳɧɨɫɬɢ 
ɩɨɡɜɨɥɹɟɬ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ 
ɩɪɨɰɟɫɫ, ɨɫɨɛɟɧɧɨ ɜ ɩɟɪɢɨɞɟ 
ɭɛɵɜɚɸɳɟɣ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ. 
ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ ɱɬɨ ɫ 
ɩɨɧɢɠɟɧɢɟɦ ɜɥɚɠɧɨɫɬɢ 

ɪɚɫɬɨɪɨɩɲɢ ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ, 
ɝɟɧɟɪɢɪɭɟɦɨɣ ɜ ɩɪɨɞɭɤɬɟ. Ɉɞɧɚɤɨ ɱɪɟɡɦɟɪɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɩɨɞɜɨɞɢɦɨɣ 

Ɋɢɫɭɧɨɤ 26 – Ʉɪɢɜɵɟ ɫɭɲɤɢ ɢ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ 

ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɩɪɢ Т = 353 Ʉ, Р = 525 ȼɬ/ɤɝ:  
1 – W

ɫ
= 28 %; 2 – W

ɫ
= 22 %; 3 – W

ɫ
= 16 % 

Ɋɢɫɭɧɨɤ 27 – Ʉɪɢɜɵɟ ɧɚɝɪɟɜɚ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ 

ɩɪɢ Т = 353 Ʉ, Р = 525 ȼɬ/ɤɝ: 
1 – W

ɫ
= 28 %; 2 – W

ɫ
= 22 %; 3 – W

ɫ
= 16 % 
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ɋȼɑ-ɦɨɳɧɨɫɬɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɛɨɥɶɲɨɝɨ ɝɪɚɞɢɟɧɬɚ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɨɛɪɚɡɨɜɚɧɢɸ ɬɪɟɳɢɧ ɢ ɧɚɪɭɲɟɧɢɸ 
ɫɬɪɭɤɬɭɪɵ ɫɟɦɹɧ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ, ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɟ ɩɪɨɰɟɫɫ ɋȼɑ-
ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ ɩɨɞ ɜɥɢɹɧɢɟɦ ɢɫɫɥɟɞɭɟɦɵɯ 
ɮɚɤɬɨɪɨɜ. ɉɨ ɪɟɝɪɟɫɫɢɨɧɧɵɦ ɦɨɞɟɥɹɦ ɩɨɫɬɪɨɟɧɵ ɢɧɠɟɧɟɪɧɵɟ ɧɨɦɨɝɪɚɦɦɵ, 
ɚ ɬɚɤɠɟ ɩɨɫɬɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ. ɍɫɬɚɧɨɜɥɟɧɵ 
ɪɚɰɢɨɧɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɚ: ɧɚɱɚɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ 
– 20,28...28,0 %; ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 342,8...353 Ʉ; ɦɨɳɧɨɫɬɶ 
ɩɨɞɜɨɞɢɦɨɝɨ ɋȼɑ-ɢɡɥɭɱɟɧɢɹ – 528...700 ȼɬ. ɉɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ 
ɚɧɚɥɢɡ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ, ɜɵɫɭɲɟɧɧɵɯ ɧɚ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɭɫɬɚɧɨɜɤɟ ɤɨɧɜɟɤɬɢɜɧɵɦ ɫɩɨɫɨɛɨɦ, ɚ ɬɚɤɠɟ ɜ ɫɨɱɟɬɚɧɢɢ 
ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɟɦɟɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɚ ɤɢɫɥɨɬɧɨɟ ɢ ɩɟɪɟɤɢɫɧɨɟ ɱɢɫɥɚ ɦɚɫɥɚ 
ɪɚɫɬɨɪɨɩɲɢ ɭɥɭɱɲɢɥɢ ɫɜɨɢ ɩɨɤɚɡɚɬɟɥɢ. 

ȼ ɫɟɞɶɦɨɣ ɝɥɚɜɟ «ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɫɩɨɫɨɛɚ ɫɭɲɤɢ ɫɟ-
ɦɹɧ ɝɪɟɱɢɯɢ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ» 

ɩɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɝɪɟɱɢɯɢ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɣ ɫɤɨɪɨɫɬɟɣ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɬɜɟɪɞɨɣ ɱɚɫɬɢɰɵ ɜ ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɨɣ ɫɭɲɢɥɶɧɨɣ 
ɤɚɦɟɪɟ, ɬɟɩɥɨ- ɢ ɦɚɫɫɨɛɦɟɧɚ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ. ȼɥɚɠɧɵɟ ɱɚɫɬɢɰɵ ɩɨɞɚɸɬɫɹ ɜ ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ ɱɟɪɟɡ 

ɜɟɪɯɧɢɣ ɨɫɟɜɨɣ ɩɚɬɪɭɛɨɤ (ɪɢɫɭɧɨɤ 28). 
ɉɨɞɨɝɪɟɬɵɣ ɜɨɡɞɭɯ ɩɨɞɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ ɜ 
ɜɢɞɟ ɨɫɟɜɨɝɨ ɩɨɬɨɤɚ ɱɟɪɟɡ ɡɚɜɢɯɪɢɬɟɥɶ ɫ 
ɦɚɫɫɨɜɵɦ ɪɚɫɯɨɞɨɦ ɨɨG  ɢ ɭɝɥɨɜɨɣ ɫɤɨɪɨɫɬɶɸ Ωoo

 

ɬɚɧɝɟɧɰɢɚɥɶɧɵɦ ɩɨɬɨɤɨɦ ɫ ɪɚɫɯɨɞɨɦ 
toG . 

Ɍɚɧɝɟɧɰɢɚɥɶɧɵɣ ɩɨɬɨɤ ɢ ɡɚɜɢɯɪɢɬɟɥɶ ɨɫɟɜɨɝɨ 
ɩɨɬɨɤɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɤɪɭɱɢɜɚɧɢɟ ɜɨɡɞɭɲɧɨɝɨ 
ɩɨɬɨɤɚ ɜ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ: 

ɜɨз oo toG G G  .   (43) 

ȼɵɫɭɲɟɧɧɵɟ ɱɚɫɬɢɰɵ ɫɟɦɹɧ ɝɪɟɱɢɯɢ 
ɜɵɜɨɞɹɬɫɹ ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ 
ɩɚɬɪɭɛɨɤ. Ɇɨɞɭɥɶ ɜɟɤɬɨɪɚ ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɜ 

ɩɪɨɢɡɜɨɥɶɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ ɟɝɨ ɩɪɨɟɤɰɢɢ ɧɚ ɨɫɢ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ: 

2 2 2

r zU U U U   .    (44) 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨɟ ɭɪɚɜɧɟɧɢɟ ɞɢɧɚɦɢɤɢ ɱɚɫɬɢɰɵ: 

 
ɱ v ɰ

du
m G F F

d
     .  (45) 

ȼ ɩɪɨɟɤɰɢɹɯ ɧɚ ɤɨɨɪɞɢɧɚɬɧɵɟ ɨɫɢ , , r z    ɨɧɨ ɩɪɢɧɢɦɚɟɬ ɜɢɞ: 

  
2

1

2

ɱr
ɱ D r r ɜɨз ɨɬɧ ɦ

ɱ

m udu
m C U u U S

d r





        ,  (46) 

Ɋɢɫɭɧɨɤ 28 – Ɋɚɫɱɟɬɧɚɹ 
ɫɯɟɦɚ ɚɩɩɚɪɚɬɚ 
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  1

2
ɱ D ɜɨз ɨɬɧ ɦ

du
m C U u U S

d


  


       ,  (47) 

  1

2

z
ɱ D г г ɜɨз ɨɬɧ ɦ ɱ

du
m C U u U S m g

d



       .  (48) 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɢɫɥɟɧɧɨɝɨ ɪɟɲɟɧɢɹ ɭɪɚɜɧɟɧɢɣ (46)-(48) ɩɨɥɭɱɟɧɵ 
ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɩɨɥɨɠɟɧɢɹ ɱɚɫɬɢɰɵ ɝɪɟɱɢɯɢ ɜ ɩɪɨɢɡɜɨɥɶɧɵɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ. ɇɚ ɪɢɫɭɧɤɟ 29 ɩɨɤɚɡɚɧɚ ɤɨɨɪɞɢɧɚɬɚ ɱɚɫɬɢɰɵ ɜ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ ɜ 
ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬ ɨɫɢ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ ɢ ɩɨ ɟɟ ɜɵɫɨɬɟ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɩɨɡɜɨɥɹɟɬ ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɬɞɚɱɢ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢɰɵ ɤ ɜɨɡɞɭɯɭ: 

 0,52 0,33Nu 2 0,51Re Pr  ,  (49) 

 0,52 0,33Nu 2 0,51Re Shɦ   ,  (50) 

ɝɞɟ Pr ɜɨзɞ ɜɨзɞv  , Sc=νɜɨɡɞ/D, Nu ɱ ɜɨзɞd   Nuɦ ɦ ɱd D . 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ ɭɪɚɜɧɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɬɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧɚ ɞɥɹ 
ɱɚɫɬɢɰɵ ɢɦɟɸɬ ɜɢɞ: 

 
2 2

11 122 2

2 2L L LdU d U dU d t dt
A A

d dr r dr dr r dr
   

      
  

;  (51) 

 
2 2

21 222 2

2 2L Ld U dUdt d t dt
A A

d dr r dr dr r dr
   

      
  

,  (52) 

ɝɞɟ 
11 ɦA a ; 

12 ɦA a    ; 
21

L
ɦ

ɱ

r
A a

c


  ; 22 21qA a A    ; 

1ɦ ɦa a  . 

ɍɪɚɜɧɟɧɢɹ (51)-(52) ɪɟɲɟɧɵ ɱɢɫɥɟɧɧɨ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɗȼɆ. ɋ 
ɩɨɥɭɱɟɧɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶɸ ɩɪɨɜɟɞɟɧɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ. Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ (ɪɢɫɭɧɨɤ 30) ɩɨɤɚɡɵɜɚɸɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɱɚɫɬɢɰɟ ɝɪɟɱɢɯɢ ɜ ɪɚɡɧɵɟ ɦɨɦɟɧɬɵ 
ɜɪɟɦɟɧɢ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɢ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɨɡɜɨɥɹɸɬ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɩɪɨɰɟɫɫ 
ɫɭɲɤɢ. ȼ ɱɚɫɬɧɨɫɬɢ, ɪɚɞɢɚɥɶɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɱɚɫɬɢɰɚ ɜɜɨɞɢɬɫɹ 
ɜ ɤɚɦɟɪɭ ɱɧr , ɜɥɢɹɟɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɧɚ ɫɪɟɞɧɸɸ ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬɧU  ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ  . ȼɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ 
ɜɥɢɹɧɢɹ ɪɚɞɢɭɫɚ ɧɢɠɧɟɝɨ ɩɚɬɪɭɛɤɚ ɞɥɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 

0R  ɧɚ 
ɜɵɲɟɪɚɫɫɦɨɬɪɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ.  

 

 ɚ                                                      ɛ 

Ɋɢɫɭɧɨɤ 29 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɨɪɞɢɧɚɬ ɱɚɫɬɢɰɵ ɨɬ ɜɪɟɦɟɧɢ: ɚ - rɱ= rɱ(�), ɛ - zɱ= zɱ(�) 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɢɦɟɟɬ 
ɷɤɫɬɪɟɦɭɦ ɩɪɢ 

0 0,067R ɦ  (
0 1 2 3R R  ) (ɪɢɫɭɧɨɤ 31). 

  

 
Ⱦɪɭɝɢɦ ɜɚɠɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɦɨɦɟɧɬɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɭɲɢɥɤɢ, ɹɜɥɹɟɬɫɹ ɩɪɚɜɢɥɶɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦɟɠɞɭ ɨɫɟɜɵɦ ɢ ɬɚɧɝɟɧɰɢɚɥɶɧɵɦɢ ɜɜɨɞɚɦɢ. Ɍɚɤ, ɩɪɢ 
ɨɛɳɟɦ ɪɚɫɯɨɞɟ ɜɨɡɞɭɯɚ 0,21 ɤɝ/ɫɜɨзG   ɧɚɛɥɸɞɚɟɬɫɹ ɷɤɫɬɪɟɦɭɦ ɩɪɢ 

0,165 ɤɝ/ɫɨɨG   ɢ 0,045 ɤɝ/ɫtɨG   (ɪɢɫɭɧɨɤ 32). 

 

 

 
 

 

 

 ɚ ɛ 

Ɋɢɫɭɧɨɤ 31 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɚ) ɢ  
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ (ɛ) ɨɬ ɪɚɞɢɭɫɚ ɧɢɠɧɟɝɨ ɜɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

 

 ɚ ɛ 

Ɋɢɫɭɧɨɤ 32 – Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɚ) ɢ  
ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ (ɛ) ɨɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɦɟɠɞɭ ɨɫɟɜɵɦ ɢ 

ɬɚɧɝɟɧɰɢɚɥɶɧɵɦɢ ɜɜɨɞɚɦɢ ɬɟɩɥɨɨɬɞɚɱɢ (ɛ) ɨɬ ɪɚɞɢɭɫɚ ɧɢɠɧɟɝɨ ɩɚɬɪɭɛɤɚ 

 ɚ ɛ 

Ɋɢɫɭɧɨɤ 30 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɱɚɫɬɢɰɟ: ɚ - �=5 ɫ, ɛ - �=90 ɫ 
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Ⱦɥɹ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ ɛɵɥɨ 
ɩɪɢɦɟɧɟɧɨ ɰɟɧɬɪɚɥɶɧɨɟ 
ɤɨɦɩɨɡɢɰɢɨɧɧɨɟ ɭɧɢɮɨɪɦ-
ɪɨɬɚɬɚɛɟɥɶɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɫ 
ɩɨɥɧɵɦ ɮɚɤɬɨɪɧɵɦ ɷɤɫɩɟɪɢɦɟɧ-
ɬɨɦ ɬɢɩɚ 23

. 
ɍɫɬɚɧɨɜɥɟɧɨ, ɜɥɢɹɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ Тɫɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, 
ɪɚɫɯɨɞɚ Qτ ɬɚɧɝɟɧɰɢɚɥɶɧɨ 
ɩɨɞɜɨɞɢɦɨɝɨ ɩɨɬɨɤɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɫɨɨɬɧɨɲɟɧɢɹ 
ɞɢɚɦɟɬɪɨɜ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 
ɤɨɪɩɭɫɚ D/d ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ 
ɫɟɦɹɧ ɝɪɟɱɢɯɢ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭ-
ɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 
ȼɥɢɹɧɢɟ ɨɬɧɨɲɟɧɢɹ D/d ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɤɢɧɟɬɢɤɭ ɫɭɲɤɢ ɝɪɟɱɢɯɢ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 33.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ 
ɩɨɥɭɱɟɧɵ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ. ɉɨ ɧɢɦ ɩɨɫɬɪɨɟɧɵ ɢɧɠɟɧɟɪɧɵɟ 
ɧɨɦɨɝɪɚɦɦɵ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ 
ɩɨɫɬɚɜɥɟɧɚ ɢ ɪɟɲɟɧɚ ɡɚɞɚɱɚ ɨɩɬɢɦɢɡɚɰɢɢ. ɉɨɥɭɱɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɪɟɠɢɦɵ 
ɩɪɨɰɟɫɫɚ: ɫɨɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ d/D = 0,2...0,34; 

ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ T = 358...373 Ʉ; ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɨɞɢɦɨɝɨ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟɡ ɬɚɧɝɟɧɰɢɚɥɶɧɵɣ ɩɚɬɪɭɛɨɤ Qτ = 25,5...57,0 ɦ3/ɱ. 

ȼ ɜɨɫɶɦɨɣ ɝɥɚɜɟ «ɉɪɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɭɱ-
ɧɵɯ ɢ ɩɪɨɟɤɬɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ» ɧɚ ɨɫɧɨɜɚɧɢɢ ɤɨɦɩɥɟɤɫɚ ɞɚɧɧɵɯ 
ɩɪɨɜɟɞɟɧɧɵɯ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɚɧɚɥɢɡɚ ɢ 
ɫɢɧɬɟɡɚ ɦɨɞɟɥɟɣ ɩɪɨɜɟɞɟɧɨ ɫɢɫɬɟɦɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ 
ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɤɨɦɩɥɟɤɫɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɪɚɡɪɚɛɨɬɚɧɵ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɥɤɨɜɨ-ɜɢɬɚɦɢɧɧɨɝɨ 
ɤɨɪɦɨɩɪɨɞɭɤɬɚ ɢɡ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ (ɩɚɬ. ɊɎ № 2307155) 

(ɪɢɫɭɧɨɤ 34), ɫɩɨɫɨɛ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɞɥɹ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ (ɩɚɬ. ɊɎ  
№ 2426773) (ɪɢɫɭɧɨɤ 35), ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ 
ɝɪɟɱɢɯɢ (ɪɢɫɭɧɨɤ 36), ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ 
ɫɟɦɹɧ ɪɚɩɫɚ (ɩɚɬ. ɊɎ № 2494141) (ɪɢɫɭɧɨɤ 37). 

Ɋɚɡɪɚɛɨɬɚɧɵ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɟ ɫɭɲɢɥɶɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ ɡɚɤɪɭɱɟɧ-
ɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɚɬ. ɊɎ № 2263262, 2272230, 2301386, 
2338981, 2362102, 2480693, 2312280, 2544406, 2425311), ɫɩɨɫɨɛɵ ɢɯ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ 
ɚɩɩɚɪɚɬɚɯ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤ-
ɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɬɟɯɧɢɤɢ (ɩɚɬ. ɊɎ № 2480693, 2480693, 2350866, 2340853, 
2547345) (ɪɢɫɭɧɤɢ 38-45), ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɭɸ ɪɟɚɥɢɡɚɰɢɸ ɧɟ-
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɪɟɡɟɪɜɨɜ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ. 

Ɋɢɫɭɧɨɤ 33 – Ʉɪɢɜɵɟ ɫɭɲɤɢ ɢ ɫɤɨɪɨɫɬɢ ɫɭɲɤɢ 
ɝɪɟɱɢɯɢ: 1 – D/d=0.5, Тɫɚ=358 К, Qτ =31 3 /ɦ ɱ ; 

2 – D/d=0,33, Тɫɚ=358 К, Qτ =31 3 /ɦ ɱ ; 3 – 

D/d=0.17, Тɫɚ=358 К, Qτ =31 3 /ɦ ɱ  
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Ɋɢɫɭɧɨɤ 34 – Ɇɚɲɢɧɧɨ-ɚɩɩɚɪɚɬɭɪɧɚɹ ɫɯɟɦɚ ɩɟɪɟɪɚɛɨɬɤɢ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ 

 

 

 

 

 

 

 

 

 
Ɋɢɫɭɧɨɤ 35 – Ɇɚɲɢɧɧɨ-ɚɩɩɚɪɚɬɭɪɧɚɹ ɫɯɟɦɚ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ 

1 – ɟɦɤɨɫɬɶ ɛɭɮɟɪɧɚɹ; 2 – ɰɟɧɬɪɢɮɭɝɚ;  
3 – ɜɟɧɬɢɥɹɬɨɪ; 4 – ɤɚɥɨɪɢɮɟɪ; 5 – ɜɢɯɪɟɜɚɹ 
ɫɭɲɢɥɤɚ; 6 – ɫɦɟɫɢɬɟɥɶ ɲɧɟɤɨɜɵɣ; 7 – ɰɢɤɥɨɧ-

ɪɚɡɝɪɭɡɢɬɟɥɶ; 8 – ɝɪɚɧɭɥɹɬɨɪ; 9 – ɤɚɦɟɪɚ ɜɟɧ-
ɬɢɥɹɰɢɨɧɧɚɹ; 10 – ɫɛɨɪɧɢɤ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤ-
ɰɢɢ; 11 – ɟɦɤɨɫɬɶ ɩɪɨɦɟɠɭɬɨɱɧɚɹ; 12 – ɭɫɬɚ-
ɧɨɜɤɚ ɨɛɪɚɬɧɨɨɫɦɨɬɢɱɟɫɤɚɹ  

1 – ɛɭɧɤɟɪ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ;  
2 – ɭɫɬɚɧɨɜɤɚ ɨɱɢɫɬɢɬɟɥɶɧɚɹ ɫɢɬɨɜɚɹ; 3 – ɫɭɲɢɥɤɚ;  
4 – ɭɫɬɚɧɨɜɤɚ ɨɱɢɫɬɢɬɟɥɶɧɚɹ; 5 – ɛɭɧɤɟɪ ɞɥɹ ɫɭɯɢɯ 
ɨɱɢɳɟɧɧɵɯ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ; 6, 11 – ɩɪɟɫɫ ɲɧɟɤɨɜɵɣ;  
7 – ɛɭɧɤɟɪ ɞɥɹ ɚɦɚɪɚɧɬɨɜɨɝɨ ɦɚɫɥɚ; 8 – ɞɪɨɛɢɥɤɚ 
ɦɨɥɨɬɤɨɜɚɹ; 9 – ɷɤɫɬɪɚɤɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ; 10 – ɛɭɧɤɟɪɵ-

ɜɵɫɬɚɢɜɚɬɟɥɢ; 12 – ɛɭɧɤɟɪ ɞɥɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ, 

ɨɛɨɝɚɳɟɧɧɨɝɨ ɚɦɚɪɚɧɬɨɜɵɦ ɦɚɫɥɨɦ; 13 – ɛɭɧɤɟɪ ɞɥɹ 
ɚɦɚɪɚɧɬɨɜɨɝɨ ɠɦɵɯɚ 
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Ɋɢɫɭɧɨɤ 36 – Ɇɚɲɢɧɧɨ-ɚɩɩɚɪɚɬɭɪɧɚɹ ɫɯɟɦɚ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɝɪɟɱɢɯɢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫɭɧɨɤ 37 – Ɇɚɲɢɧɧɨ-ɚɩɩɚɪɚɬɭɪɧɚɹ ɫɯɟɦɚ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɪɚɩɫɚ

1 – ɛɭɧɤɟɪ ɩɪɢɟɦɧɵɣ; 2 – ɜɟɫɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ;  
3 – ɫɟɩɚɪɚɬɨɪ ɜɨɡɞɭɲɧɨ-ɫɢɬɨɜɨɣ; 4 – ɤɚɦɧɟɨɬɞɟ-
ɥɢɬɟɥɶ;  5 – ɰɢɤɥɨɧɵ; 6 – ɪɚɫɫɟɜ; 7 – ɚɫɩɢɪɚɬɨɪ;  
8 – ɛɭɧɤɟɪ ɧɚɤɨɩɢɬɟɥɶ; 9 – ɩɪɨɩɚɪɢɜɚɬɟɥɶ;  
10 – ɫɭɲɢɥɤɚ; 11 – ɤɚɥɨɪɢɮɟɪ; 12 – ɲɟɥɭɲɢɬɟɥɶ;  
13 – ɩɚɞɞɢ-ɦɚɲɢɧɚ; 14 – ɫɟɩɚɪɚɬɨɪ ɦɚɝɧɢɬɧɵɣ; 
15 – ɛɭɧɤɟɪ ɞɥɹ ɯɪɚɧɟɧɢɹ 
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1 – ɛɭɧɤɟɪ-ɧɚɤɨɩɢɬɟɥɶ; 2 – ɜɟɫɵ; 3 – ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɧɚɤɨɩɢɬɟ-
ɥɢ; 4, 5 – ɦɚɝɧɢɬɧɵɣ ɢ ɜɨɡɞɭɲɧɨ-ɫɢɬɨɜɨɣ ɫɟɩɚɪɚɬɨɪɵ; 7 – 
ɤɚɦɧɟɨɬɛɨɪɧɢɤ; 6, 8 – ɧɚɤɨɩɢɬɟɥɢ ɡɟɪɧɨɜɵɯ ɩɪɢɦɟɫɟɣ ɢ ɦɢɧɟ-
ɪɚɥɶɧɵɯ ɨɬɯɨɞɨɜ; 9 – ɧɨɪɢɹ; 10 – ɟɦɤɨɫɬɢ; 11 – ɜɟɧɬɢɥɹɬɨɪ; 
12 – ɤɚɥɨɪɢɮɟɪ; 13 – ɫɦɟɫɢɬɟɥɶ; 14 – ɜɢɯɪɟɜɚɹ ɋȼɑ-ɫɭɲɢɥɤɚ; 
15 – ɰɢɤɥɨɧ; 16 – ɧɚɤɨɩɢɬɟɥɢ; 17 – ɧɨɪɢɹ; 18 – ɛɭɧɤɟɪ ɯɪɚɧɟɧɢɹ 
ɢ ɚɤɬɢɜɧɨɝɨ ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ; 19 – ɜɟɧɬɢɥɹɬɨɪ; 20 – ɜɨɡɞɭɲɧɨ-
ɫɢɬɨɜɨɣ ɫɟɩɚɪɚɬɨɪ; 21 – ɧɚɤɨɩɢɬɟɥɶ; 22 – ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ; 
23 – ɢɡɦɟɥɶɱɢɬɟɥɶ; 24 – ɚɩɩɚɪɚɬ ɨɛɠɚɪɨɱɧɵɣ; 25 – ɮɨɪɩɪɟɫɫ ;  
26, 27 – ɜɟɧɬɢɥɹɬɨɪɵ; 28 – ɰɢɤɥɨɧ; 29 – ɪɭɤɚɜɧɵɣ ɮɢɥɶɬɪ 
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Ɋɢɫɭɧɨɤ 38 – ɋɭɲɢɥɤɚ ɫ ɚɤɬɢɜɧɨɣ ɝɢɞɪɨɞɢɧɚɦɢ-
ɤɨɣ ɢ ɩɨɮɪɚɤɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɦɚɬɟɪɢɚɥɚ 
(ȼɋɀ-1000); 1 – ɤɚɦɟɪɚ; 2 – ɩɚɬɪɭɛɨɤ; 3 – ɫɟɤ-
ɰɢɢ; 4 – ɨɬɜɨɞɵ ɩɪɨɞɭɤɬɨɜɵɟ; 5 – ɤɨɥɥɟɤɬɨɪ; 6 – 

ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɢɟ ɜɫɬɚɜɤɢ; 7, 8 – ɩɚɬɪɭɛɨɤ;  

9 – ɪɟɲɟɬɤɚ; 10 – ɨɤɧɚ; 11 – ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟ-
ɧɢɹ; 12 – ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɜɵɫɭɲɢɜɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ 

Ɋɢɫɭɧɨɤ 39 – ɋɭɲɢɥɤɚ ɫ ɚɤɬɢɜɧɨɣ ɝɢɞɪɨɞɢ-
ɧɚɦɢɤɨɣ ɢ ɩɨɮɪɚɤɰɢɨɧɧɨɣ ɨɛɪɚɛɨɬɤɨɣ 
ɦɚɬɟɪɢɚɥɚ: 1 – ɫɭɲɢɥɶɧɹ ɤɚɦɟɪɚ; 2, 5, 6, 9 – 

ɩɚɬɪɭɛɤɢ; 3 – ɤɚɦɟɪɚ ɜɵɝɪɭɡɤɢ; 4 – ɰɢɥɢɧɞ-
ɪɨɤɨɧɢɱɟɫɤɢɟ ɜɫɬɚɜɤɢ; 7 – ɪɟɲɟɬɤɚ;  
8 – ɤɪɵɲɤɚ; 10 – ɨɤɧɚ; 11 – ɫɟɤɰɢɢ 
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Ɋɢɫɭɧɨɤ 40 – ɋɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɰɟɫɫɨɦ 
ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɫ 
ɪɟɰɢɪɤɭɥɹɰɢɟɣ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɚɩɩɚɪɚɬɚɯ ɫ ɚɤɬɢɜɧɨɣ ɝɢɞɪɨɞɢɧɚ-
ɦɢɤɨɣ: 1 – ɫɭɲɢɥɤɚ ɞɥɹ ɩɨɞɫɭɲɤɢ 
ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ; 2 – ɞɨɡɚɬɨɪ; 3 – 
ɫɭɲɢɥɤɚ ɫɨ ɜɡɜɟɲɟɧɧɨ-

ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ; 4 – ɰɢɤɥɨɧɵ; 
5 – ɜɟɧɬɢɥɹɬɨɪɵ; 6, 7 – ɤɚɥɨɪɢɮɟ-
ɪɵ; 8 – ɫɛɨɪɧɢɤ; ɥɢɧɢɢ ɩɨɞɜɨɞɚ:  
9 – ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 10 – 

ɜɨɡɞɭɯɚ; 11, 12, 13 – ɬɟɩɥɨɧɨɫɢɬɟ-
ɥɹ ɤ I, II, III ɫɟɤɰɢɹɦ; 14 – ɨɫɟɜɨɝɨ 
ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɥɢɧɢɢ 
ɨɬɜɨɞɚ: 15, 16, 17 – ɜɵɫɭɲɟɧɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɢɡ I, II, III ɫɟɤɰɢɣ; 18, 
19, 20 – ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ ɢɡ I, II, III ɫɟɤɰɢɣ; ɞɚɬɱɢɤɢ: 
ɪɚɫɯɨɞɚ – 21, 26, 29,  32, 35; ɬɟɦ-
ɩɟɪɚɬɭɪɵ – 22, 25, 27, 30, 33, 36, 

39, 41, 43, 45, 47, 49; ɜɥɚɠɧɨɫɬɢ – 

23, 24, 28, 31, 34, 37, 38, 40, 42, 44, 
46, 48; 50-59 – ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ 
ɦɟɯɚɧɢɡɦɵ; (ɚ, ɛ, ɜ, ɝ, ɞ, ɟ, ɠ, ɡ, ɢ, 
ɣ, ɤ, ɥ, ɦ, ɧ, ɨ, ɩ, ɪ, ɫ, ɬ, ɭ, ɮ, ɯ, ɰ, 
ɱ, ɲ, ɳ, ɷ, ɸ, ɹ – ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ 
ɭɩɪɚɜɥɟɧɢɹ, Н, П, Р, С, Т, У, Ф, Х, q, r, 
s, t, v, w, Y, z – ɜɵɯɨɞɧɵɟ ɤɚɧɚɥɵ 
ɭɩɪɚɜɥɟɧɢɹ), 60 – ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ 
ɝɨɬɨɜɨɝɨ ɦɚɬɟɪɢɚɥɚ; 61 – ɦɢɤɪɨ-
ɩɪɨɰɟɫɫɨɪ 
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Ɋɢɫɭɧɨɤ 41 – ɋɭɲɢɥɤɚ ɫɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ ɢ ɫɩɨɫɨɛ  

ɟɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
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1 – ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ ɢɫɯɨɞɧɨɝɨ 
ɩɪɨɞɭɤɬɚ; 2 – ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ 
ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ; 3 – ɞɚɬɱɢɤ 
ɨɛɳɟɝɨ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ;  
4 – ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨ-
ɧɨɫɢɬɟɥɹ; 5 – ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ 
ɨɫɟɜɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ;  
6 – ɞɚɬɱɢɤ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɫ-
ɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɩɪɢɫɬɟɧ-
ɧɨɣ ɨɛɥɚɫɬɢ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ; 
7 – ɞɚɬɱɢɤ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɫ-
ɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɛɥɢɡɢ ɨɫɢ 
ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ; 8 – ɞɚɬɱɢɤ 
ɬɟɦɩɟɪɚɬɭɪɵ ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ; 
9 – ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɚ; 10 – ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ 
ɝɨɬɨɜɨɝɨ ɩɪɨɞɭɤɬɚ; 11 – ɦɢɤɪɨ-
ɩɪɨɰɟɫɫɨɪ; ȼ – ɜɟɧɬɢɥɹɬɨɪ; Ʉ – 
ɤɚɥɨɪɢɮɟɪ; ɋ – ɫɭɲɢɥɶɧɚɹ ɭɫɬɚ-
ɧɨɜɤɚ;  ɐ – ɰɢɤɥɨɧ-ɨɱɢɫɬɢɬɟɥɶ 

1 – ɰɢɥɢɧɞɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɭ-
ɲɢɥɶɧɨɣ ɤɚɦɟɪɵ; 2 – ɨɤɧɨ;  
3 – ɤɨɧɢɱɟɫɤɚɹ ɱɚɫɬɶ ɫɭɲɢɥɶɧɨɣ 
ɤɚɦɟɪɵ; 4 – ɤɪɵɲɤɚ; 5 – ɨɫɟɜɨɣ 
ɜɨɡɞɭɯɨɜɨɞ; 6 – ɩɚɬɪɭɛɨɤ; 7 - 
ɩɚɬɪɭɛɤɢ ɡɚɤɪɭɱɢɜɚɸɳɢɯ ɩɨɬɨ-
ɤɨɜ; 8 – ɪɟɲɟɬɤɚ; 9 – ɬɪɚɟɤɬɨɪɢɢ 
ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 10 – 
ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɦɚɬɟɪɢɚɥɚ 

1 – ɛɭɧɤɟɪ; 2 – ɫɭɲɢɥɤɚ; 3, 4 –  ɜɟɧɬɢɥɹɬɨɪɵ; 5, 6 – ɤɚɥɨɪɢɮɟɪɵ; 7 – ɥɢɧɢɢ ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ 
ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 8 – ɥɢɧɢɢ ɨɬɜɨɞɚ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 9 – ɥɢɧɢɢ ɩɨɞɜɨɞɚ ɨɫɟɜɨɝɨ 
ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 10 – ɥɢɧɢɢ ɩɨɞɜɨɞɚ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 11 – ɥɢ-
ɧɢɢ ɨɬɜɨɞɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 12, 13 – ɞɚɬɱɢɤɢ ɜɥɚɠɧɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ɢ ɜɵɫɭɲɟɧ-
ɧɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 14, 15 – ɞɚɬɱɢɤɢ ɪɚɫɯɨɞɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɫɟɜɨɝɨ ɢ  ɬɚɧɝɟɧɰɢɚɥɶ-
ɧɨɝɨ; 16, 17 – ɞɚɬɱɢɤɢ ɪɚɫɯɨɞɚ ɜɥɚɠɧɨɝɨ ɢ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 18, 19 – ɞɚɬɱɢɤɢ ɜɥɚɝɨɫɨ-
ɞɟɪɠɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 20 – ɞɚɬɱɢɤ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɫɭɲɢɥɶɧɨɝɨ 
ɚɝɟɧɬɚ; 21, 22 – ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 24, 25 – ɞɚɬɱɢɤɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨ-
ɫɬɢ ɤɚɥɨɪɢɮɟɪɨɜ; 26, 27 – ɞɚɬɱɢɤɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ  ɜɟɧɬɢɥɹɬɨɪɨɜ; 28-32 – ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ (ɚ, ɛ, ɜ, ɝ, ɞ, ɟ, ɠ, ɡ, ɢ, ɣ, ɤ, ɥ, ɦ, ɧ, ɨ, ɩ – ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ, Н, П, 
g, h, i – ɜɵɯɨɞɧɵɟ ɤɚɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ);  33 – ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 

 
Ɋɢɫɭɧɨɤ 42 – ɋɭɲɢɥɤɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ  ɢ ɫɩɨɫɨɛ  

ɟɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 



33 

 

1 – ɫɭɲɢɥɶɧɚɹ ɤɚɦɟɪɚ; 2 – ɢɫɬɨɱɧɢɤ ɋȼɑ-ɷɧɟɪɝɢɢ (ɦɚɝɧɟɬɪɨɧ); 3 – ɜɟɧɬɢɥɹɬɨɪ; 4 – ɤɚɥɨɪɢɮɟɪ; 5 – 
ɛɭɧɤɟɪ; 6 – ɰɢɤɥɨɧ; ɥɢɧɢɢ: 7 – ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ ɜɥɚɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 8 – ɨɬɜɨɞɚ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟ-
ɪɢɚɥɚ; 9 – ɩɨɞɜɨɞɚ ɩɨɬɨɤɚ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɜ ɫɭɲɢɥɶɧɭɸ ɤɚɦɟɪɭ; 10 – ɨɬɜɨɞɚ ɝɚɡɨɜɡɜɟɫɢ; 11 – ɨɬɜɨɞɚ 
ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 12 – ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 13 – ɞɚɬɱɢɤ ɜɥɚɠɧɨɫɬɢ 
ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 14 – ɞɚɬɱɢɤ ɪɚɫɯɨɞɚ  ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 15 – ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨ-
ɧɨɫɢɬɟɥɹ ɩɨɫɥɟ ɤɚɥɨɪɢɮɟɪɚ; 16 – ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 17 – ɞɚɬɱɢɤ ɩɨ-
ɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɤɚɥɨɪɢɮɟɪɚ;  18 – ɞɚɬɱɢɤ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɦɚɝɧɟɬɪɨɧɚ; 19...21 – ɢɫɩɨɥ-
ɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ  (ɚ, ɛ, ɜ, ɝ, ɞ, ɟ, ɠ – ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ; d, q, j – ɜɵɯɨɞɧɵɟ ɤɚɧɚɥɵ 
ɭɩɪɚɜɥɟɧɢɹ); 22 – ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 

 
Ɋɢɫɭɧɨɤ 43 – ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɚɤɬɢɜɧɨɦ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ, ɫɩɨɫɨɛ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɫɭɲɢɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ   
ɜɢɯɪɟɜɨɝɨ ɬɢɩɚ  ɫ ɩɨɞɜɨɞɨɦ ɋȼɑ-ɷɧɟɪɝɢɢ 
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1 – ɫɭɲɢɥɶɧɵɣ ɚɩɩɚɪɚɬ; 2, 4 – ɜɟɧɬɢɥɹɬɨɪɵ; 3, 5 – ɤɚɥɨɪɢɮɟɪɵ; 6 – ɛɭɧɤɟɪ; 7 – ɩɢɬɚɬɟɥɶ; ɥɢɧɢɢ:  
8 – ɩɨɞɚɱɢ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 9 – ɨɬɜɨɞɚ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 10 - ɩɨɞɜɨɞɚ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ 
ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 11 – ɩɨɞɜɨɞɚ ɨɫɟɜɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 12, 13 – ɞɚɬɱɢɤɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɢɫɯɨɞ-
ɧɨɝɨ ɢ ɜɵɫɭɲɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 14, 15 – ɞɚɬɱɢɤɢ ɪɚɫɯɨɞɚ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɢ ɨɫɟɜɨɝɨ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ; 16 – ɞɚɬɱɢɤɢ ɪɚɫɯɨɞɚ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 17, 18 – ɞɚɬɱɢɤɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨ-
ɝɨ ɢ ɨɫɟɜɨɝɨ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 19, 20, 21 – ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ, ɨɫɟɜɨɝɨ ɩɨ-
ɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɢɫɯɨɞɧɨɝɨ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 22, 23, 24, 25 – ɞɚɬɱɢɤɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳ-
ɧɨɫɬɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɩɨɞɚɱɢ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ, ɨɫɟɜɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɚɥɨɪɢɮɟɪɨɜ; 26 – ɞɚɬ-
ɱɢɤ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɋȼɑ-ɢɡɥɭɱɚɬɟɥɹ; 27-32 – ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɡɦɵ (ɚ, ɛ, ɜ, ɝ, ɞ, ɟ, ɠ, ɡ, 
ɢ, ɤ, ɥ, ɦ, ɧ, ɨ, ɩ – ɜɯɨɞɧɵɟ ɤɚɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ, ɰ, ɱ, ɲ, ɷ, ɸ, ɹ – ɜɵɯɨɞɧɵɟ ɤɚɧɚɥɵ ɭɩɪɚɜɥɟɧɢɹ); 33 – 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪ 

 
Ɋɢɫɭɧɨɤ 44 – Ⱥɩɩɚɪɚɬ ɞɥɹ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ 

ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ ɢ ɫɩɨɫɨɛ ɞɥɹ ɟɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 



34 

 
 
 
 
ȼɵɩɨɥɧɟɧɵ ɪɚɫɱɟɬɵ ɢ ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɬɨɪɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ ɧɚ 

ɫɭɲɢɥɤɢ ɫɨ ɜɡɜɟɲɟɧɨ-ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ ȼɋɀ-300, ȼɋɀ-1000. 

ɉɪɢɜɟɞɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɪɟɝɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ 
ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ (ɪɢɫɭɧɨɤ 34). Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɷɧɟɪɝɨɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜ 
ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ ɜɵɩɨɥɧɟɧ ɧɚ ɛɚɡɟ ɷɧɟɪɝɟɬɢɱɟɤɨɝɨ ɢ 
ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɟɬɨɞɨɜ ɫ ɝɪɚɮɢɱɟɫɤɨɣ ɢɧɬɟɪɩɪɟɬɚɰɢɟɣ ɪɟɡɭɥɶɬɚɬɨɜ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ, ɩɨɡɜɨɥɢɜɲɟɣ ɧɚɝɥɹɞɧɨ ɨɩɪɟɞɟɥɢɬɶ ɬɟɩɥɨɜɵɟ ɩɨɬɨɤɢ ɢ 
ɩɨɬɟɪɢ ɜ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɫɭɲɤɢ ɫɟɦɹɧ 
ɪɚɫɬɨɪɨɩɲɢ ɢ ɧɚɦɟɬɢɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɩɭɬɢ ɭɦɟɧɶɲɟɧɢɹ ɡɚɬɪɚɬ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɩɨɜɵɲɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ.  

ɉɪɟɞɫɬɚɜɥɟɧ ɧɨɜɵɣ ɫɢɫɬɟɦɧɵɣ ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ 
ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ 
ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ, 
ɫɛɟɪɟɠɟɧɢɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɟɫɭɪɫɨɜ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɧɚ ɟɞɢɧɨɣ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɨɣ ɨɫɧɨɜɟ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɪɚɦɤɚɯ ɪɟɚɥɢɡɚɰɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɢ ɡɚɞɚɱ ɪɚɛɨɬɵ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɦɚɬɟɪɢɚɥɵ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ ɩɪɚɤɬɢ-
ɱɟɫɤɨɟ ɜɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. 

 
Ɋɢɫɭɧɨɤ 46 – Ⱦɢɚɝɪɚɦɦɚ ɷɤɫɟɪɝɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ  

ɋ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ 

1 – ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɪɩɭɫ; 2 – ɩɚɬɪɭɛɨɤ ɞɥɹ ɜɜɨɞɚ ɝɚɡɨɜɡɜɟɫɢ; 3 – ɩɨɤɪɵɬɢɟ ɮɬɨɪɨɩɥɚɫɬɨɜɨɟ;  
4 – ɥɨɤɚɥɶɧɵɟ ɭɫɤɨɪɢɬɟɥɢ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 5 – ɧɚɩɪɚɜɥɹɸɳɢɟ ɜɫɬɚɜɤɢ; 6 – ɋȼɑ-ɢɡɥɭɱɚɬɟɥɶ; 
7 –ɩɚɬɪɭɛɨɤ  

Ɋɢɫɭɧɨɤ 45 – ȼɢɯɪɟɜɚɹ ɫɭɲɢɥɶɧɚɹ ɤɚɦɟɪɚ ɞɥɹ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ  
ɫ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ 
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ɈɋɇɈȼɇɕȿ ȼɕȼɈȾɕ ɂ ɊȿɁɍɅɖɌȺɌɕ 

 

1. Ɋɚɡɪɚɛɨɬɚɧ ɧɨɜɵɣ ɫɢɫɬɟɦɧɵɣ ɤɨɧɰɟɩɬɭɚɥɶɧɵɣ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɪɟ-
ɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɯ ɦɚɲɢɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɭɲɤɢ ɞɢɫɩɟɪɫɧɵɯ ɩɪɨɞɭɤɬɨɜ ɜ ɡɚ-
ɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɬɟɧɫɢɮɢɤɚɰɢɸ, ɫɛɟɪɟɠɟ-
ɧɢɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ. 

2. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɭɳɟɫɬɜɭɸɳɢɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɟɬɨɞɨɜ ɩɪɨɜɟ-
ɞɟɧɚ ɫɢɫɬɟɦɧɚɹ ɨɰɟɧɤɚ ɨɛɴɟɤɬɨɜ ɫɭɲɤɢ; ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦ-
ɩɟɪɚɬɭɪɵ ɧɚ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ, ɫɬɪɭɤɬɭɪɧɨ-ɫɨɪɛɰɢɨɧɧɵɟ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɟ 
ɢ ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ, ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɝɪɟɱɢɯɢ, 
ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ, ɚ ɬɚɤɠɟ ɩɪɟɞɥɨɠɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ 
ɭɪɚɜɧɟɧɢɹ, ɚɞɟɤɜɚɬɧɨ ɨɩɢɫɵɜɚɸɳɢɟ ɩɨɥɭɱɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨ-
ɫɬɢ. 

3. Ɋɚɡɪɚɛɨɬɚɧɵ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɚɩɪɨɛɢɪɨɜɚɧɵ: ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨ-
ɞɟɥɶ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɜ ɭɫɥɨ-
ɜɢɹɯ ɫɨɩɪɹɠɟɧɧɨɝɨ ɬɟɩɥɨɦɚɫɫɨɨɛɦɟɧɚ ɜ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɫɮɟɪɢɱɟɫɤɨɣ ɱɚɫɬɢɰɵ 
ɚɦɚɪɚɧɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨ-ɡɚɤɪɭɱɟɧɧɨɦ ɫɥɨɟ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɜɨɞɢɬɶ ɨɰɟɧɤɭ ɫɤɨ-
ɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɛɥɚɫɬɢ ɫɭɲɢɥɶɧɨɝɨ ɚɩɩɚɪɚ-
ɬɚ; ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɱɚɫɬɢɰɵ ɪɚɩɫɚ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭ-
ɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɜɨ-
ɞɢɬɶ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɩɨɥɟɣ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɜɥɟɧɢɹ ɫ ɰɟɥɶɸ ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɯ ɫɬɪɭɤɬɭɪɵ 
ɢ ɜɡɚɢɦɨɜɥɢɹɧɢɹ; ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɥɟɣ ɫɤɨɪɨɫɬɟɣ ɬɟɩ-
ɥɨɧɨɫɢɬɟɥɹ ɢ ɱɚɫɬɢɰɵ ɝɪɟɱɢɯɢ ɜ ɰɢɥɢɧɞɪɨɤɨɧɢɱɟɫɤɨɣ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ, ɩɨɡ-
ɜɨɥɹɸɳɚɹ ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨ-ɦɚɫɫɨɨɬɞɚɱɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɱɚɫɬɢ-
ɰɵ ɤ ɬɟɩɥɨɧɨɫɢɬɟɥɸ; ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɞɪɨɛɢɧɵ ɩɨɫɥɟ-
ɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ 
ɛɟɡɪɚɡɦɟɪɧɨɦ ɤɪɢɬɟɪɢɚɥɶɧɨɦ ɜɢɞɟ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɨɢɡɜɨɞɢɬɶ ɢɧɠɟɧɟɪɧɵɟ ɪɚɫ-
ɱɟɬɵ ɩɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ ɤɢɧɟɬɢɤɢ ɫɭɲɤɢ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɯ ɢ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɦɨɞɟɥɟɣ ɩɨɤɚɡɚɥ ɯɨɪɨɲɭɸ ɫɯɨɞɢɦɨɫɬɶ: ɨɬɤɥɨɧɟ-
ɧɢɟ ɪɚɫɱɟɬɧɵɯ ɨɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɧɟ ɩɪɟɜɵɲɚɥɨ 13,8 %. 

4. Ɋɚɡɪɚɛɨɬɚɧɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɞɜɢɠɟɧɢɹ ɞɢɫɩɟɪɫɧɨ-
ɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɤɨɥɶɰɟɜɨɦ ɤɚɧɚɥɟ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɟɟ ɫɜɹɡɶ 
ɦɟɠɞɭ ɜɵɫɨɬɨɣ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɫɯɨɞɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ 
ɨɩɪɟɞɟɥɹɸɳɟɟ ɦɨɦɟɧɬ ɭɧɨɫɚ ɱɚɫɬɢɰɵ ɢɡ ɤɚɦɟɪɵ ɩɨɫɥɟ ɜɵɫɭɲɢɜɚɧɢɹ ɟɟ ɜ ɷɥɟɤ-
ɬɪɨɦɚɝɧɢɬɧɨɦ ɩɨɥɟ ɋȼɑ.  

5. ɍɫɬɚɧɨɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɝɢɞɪɨɞɢɧɚɦɢɤɢ ɜɡɜɟɲɟɧɧɨ-
ɡɚɤɪɭɱɟɧɧɨɝɨ ɫɥɨɹ. ɂɡɭɱɟɧɵ ɦɟɯɚɧɢɡɦ ɢ ɨɫɧɨɜɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɤɢɧɟɬɢɤɢ 
ɫɭɲɤɢ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ, ɚɦɚɪɚɧɬɚ, ɪɚɩɫɚ, ɝɪɟɱɢɯɢ, ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ 
ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; ɢɡɭɱɟɧɚ ɧɟɫɬɚɰɢɨɧɚɪ-
ɧɨɫɬɶ ɩɨɥɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɱɚɫɬɢɰ ɩɪɨɞɭɤɬɚ; ɨɩɪɟɞɟɥɟɧɵ ɱɢɫ-
ɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɤɢɧɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; 
ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɥɚɧɢɪɨɜɚɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫ-
ɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɤɢɧɟɬɢɤɭ 
ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ. ɇɚ ɨɫɧɨɜɟ ɦɧɨɝɨɮɚɤɬɨɪɧɨɝɨ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɜɟɞɟ-
ɧɚ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɦɧɨɝɨɤɪɢɬɟɪɢɚɥɶɧɚɹ ɨɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫɫɨɜ ɫɭɲɤɢ ɜ ɡɚɤɪɭ-
ɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɜɵɹɜɥɟɧɵ ɪɚɰɢɨɧɚɥɶɧɵɟ ɢɧɬɟɪɜɚɥɵ ɢɡɦɟɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ: ɞɪɨɛɢɧɵ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ: ɬɟɦɩɟ-
ɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 346,91...393 Ʉ; ɫɤɨɪɨɫɬɶ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨ-
ɧɨɫɢɬɟɥɹ – 7,15...13 ɦ/ɫ; ɭɝɨɥ ɩɪɢ ɜɟɪɲɢɧɟ ɤɨɧɭɫɚ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɵ – 24...27°; 
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ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ: ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 343...353 Ʉ; ɫɨɨɬɧɨɲɟɧɢɟ ɨɫɟɜɨɝɨ 
ɢ ɨɛɳɟɝɨ ɪɚɫɯɨɞɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 0,42…0,45; ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɡɚɤɪɭɱɢɜɚɸɳɟ-
ɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫ-
ɤɨɫɬɢ – 3,7…10,6°, ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ – 0,5…3,7°; ɫɟɦɹɧ ɝɪɟɱɢɯɢ: ɫɨ-
ɨɬɧɨɲɟɧɢɟ ɞɢɚɦɟɬɪɨɜ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ d/D = 0,2...0,34; ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨ-
ɫɢɬɟɥɹ – 358...373 Ʉ; ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɜɨɞɢɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɱɟɪɟɡ ɬɚɧɝɟɧɰɢ-
ɚɥɶɧɵɣ ɩɚɬɪɭɛɨɤ – 25,5...57,0 ɦ3/ɱ; ɫɟɦɹɧ ɪɚɩɫɚ: ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ – 23,3…31,6 
%, ɬɟɦɩɟɪɚɬɭɪɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 333...355 Ʉ, ɩɨɞɜɨɞɢɦɚɹ ɋȼɑ-ɦɨɳɧɨɫɬɶ – 
472...700 ȼɬ; ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ: ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ – 20,28...28,0 %, ɬɟɦɩɟɪɚɬɭɪɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ – 343...353 Ʉ ɢ ɩɨɞɜɨɞɢɦɚɹ ɋȼɑ-ɦɨɳɧɨɫɬɶ – 528...700 ȼɬ. ɉɨɥɭ-
ɱɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɠɟɧɟɪɧɵɯ ɧɨɦɨɝɪɚɦɦ. 

6. Ɋɚɡɪɚɛɨɬɚɧɵ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɟ ɩɨɞɯɨɞɵ ɤ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɸ ɜ 
ɩɪɨɰɟɫɫɚɯ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɢɧɬɟɧ-
ɫɢɮɢɤɚɰɢɸ, ɫɛɟɪɟɠɟɧɢɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɢ ɷɧɟɪɝɟ-
ɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ ɢ ɨɩɬɢɦɢɡɚɰɢɟɣ ɩɟɪɫɩɟɤ-
ɬɢɜɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ. ɉɪɨɢɡɜɟɞɟɧ ɷɤɫɟɪɝɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ 
ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɣ ɨ ɬɟɪɦɨɞɢɧɚɦɢɱɟ-
ɫɤɨɦ ɫɨɜɟɪɲɟɧɫɬɜɟ ɩɪɟɞɥɚɝɚɟɦɵɯ ɫɩɨɫɨɛɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

7. Ɋɚɡɪɚɛɨɬɚɧɵ ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɢɟ ɦɚɲɢɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɤɨɦɩɥɟɤɫɧɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɛɟɥɤɨɜɨ-
ɜɢɬɚɦɢɧɧɨɝɨ ɤɨɪɦɨɩɪɨɞɭɤɬɚ ɢɡ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ (ɩɚɬ. ɊɎ № 
2307155), ɫɩɨɫɨɛ ɛɟɡɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɥɢɧɢɹ ɞɥɹ ɟɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ (ɩɚɬ. ɊɎ № 2426773), ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɥɢɧɢɹ ɛɟɡ-
ɨɬɯɨɞɧɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɫɟɦɹɧ ɪɚɩɫɚ (ɩɚɬ. ɊɎ № 2494141); ɩɪɨɜɟɞɟɧɨ ɢɯ ɫɢɫɬɟɦ-
ɧɨɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

8. Ɋɚɡɪɚɛɨɬɚɧɵ ɨɪɢɝɢɧɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɯ ɫɭɲɢɥɶ-
ɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫ ɡɚɤɪɭɱɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɩɚɬ. ɊɎ № 226362, 
2272230, 2301386, 2338981, 2362102, 2480693), ɫɭɲɢɥɶɧɵɟ ɚɩɩɚɪɚɬɵ ɫ ɡɚɤɪɭ-
ɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɋȼɑ-ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ (ɩɚɬ. ɊɎ № 2312280, 
2425311, 2544406). 

9. Ɋɚɡɪɚɛɨɬɚɧɚ ɩɪɨɝɪɚɦɦɚ ɞɥɹ ɗȼɆ (ɫɜɢɞ. Ɋɨɫɩɚɬɟɧɬɚ ɨ ɝɨɫ. ɪɟɝɢɫɬɪɚɰɢɢ 
№ 2015615868) ɢ ɩɪɨɝɪɚɦɦɧɨ-ɥɨɝɢɱɟɫɤɢɟ ɚɥɝɨɪɢɬɦɵ (ɩɚɬ. ɊɎ № 2290583, 
2547345, 2239138) ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɛɟɫɩɟɱɢɬɶ ɦɧɨɝɨ-
ɤɚɧɚɥɶɧɨɟ ɦɧɨɝɨɭɪɨɜɧɟɜɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɩɨɥɭɱɚɬɶ ɝɨɬɨɜɵɣ ɩɪɨɞɭɤɬ ɜɵɫɨɤɨɝɨ 
ɤɚɱɟɫɬɜɚ ɡɚ ɫɱɟɬ ɨɩɬɢɦɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ 
ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɡɚɤɪɭɱɟɧɧɨɦ ɩɨɬɨɤɟ ɬɟɩɥɨɧɨɫɢɬɟɥɹ. 

10. ɉɪɨɞɚɧɵ ɥɢɰɟɧɡɢɢ (ɞɨɝɨɜɨɪɵ № ɊȾ 0065317 ɨɬ 03.06.2010 ɝ.,  
№ ɊȾ 0076125 ɨɬ 04.02.2011 ɝ., № ɊȾ 0068245 ɨɬ 10.08.2010 ɝ., № ɊȾ 0119399 ɨɬ 
21.02.2013 ɝ., Ʌ.Ⱦ. № 27/10 «ɇɈɍ-ɏȺɍ») ɧɚ ɩɪɚɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɬɟɥɥɟɤɬɭ-
ɚɥɶɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ ɈɈɈ «Ⱥɜɚɧɝɚɪɞ», ɈɈɈ «Ɍɢɝɪɨɜɵɣ 
ɨɪɟɯ», ɈɈɈ «Ʉɨɪɦɨɩɪɨɞɭɤɬ», ɈɈɈ «ɗɧɟɪɝɢɹ ɉɪɢɪɨɞɵ», ɈɈɈ «Ɍɟɯɢɧɦɚɲ» ɩɨ 
ɩɚɬɟɧɬɚɦ ɧɚ ɢɡɨɛɪɟɬɟɧɢɹ ɊɎ № 2312280, 2327095, 2338981, 2425311. 

11. ɉɪɨɜɟɞɟɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɚɩɪɨɛɚɰɢɹ ɜ ɭɫɥɨɜɢɹɯ ɈɈɈ «ɋɩɢɪɬɡɚɜɨɞ 
«ɉɢɪɚɤɜɚ», ɈȺɈ «ȺɝɪɨɐɟɧɬɪɅɢɫɤɢ», ɈȺɈ «ɗɎɄɈ», ɈɈɈ «Ɋɭɫɫɤɚɹ ɨɥɢɜɚ», 
ɈɈɈ «Ɍɢɝɪɨɜɵɣ ɨɪɟɯ», ɈɈɈ «ȺɝɪɨɬɟɯȽɚɪɚɧɬ Ⱥɥɟɤɫɟɟɜɫɤɢɣ», ɈɈɈ «Ɂɟɪɧɨɪɟ-
ɫɭɪɫ», ɤɨɬɨɪɚɹ ɩɨɞɬɜɟɪɞɢɥɚ ɜɵɫɨɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɫ 
ɢɯ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɰɟɧɤɨɣ. 
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ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ 
G – ɧɚɝɪɭɡɤɚ, ɤɝ; ɪɚɫɯɨɞ ɦ3/ɫ; m – ɦɚɫɫɚ, ɤɝ; r – ɪɚɞɢɭɫ, ɦ; Т, t, – ɬɟɦɩɟɪɚɬɭɪɚ, Ʉ; °ɋ; V – ɨɛɴɟɦ, ɦ3, ɫɤɨɪɨɫɬɶ, 
ɦ/ɫ; W – ɜɥɚɠɧɨɫɬɶ, %, ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɦ/ɫ; β – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɨɛɦɟɧɚ, ɤɝ/(ɦ2·Ʉ); İ – ɩɨɪɨɡɧɨɫɬɶ 
ɫɥɨɹ, ɤɪɢɬɟɪɢɣ ɮɚɡɨɜɨɝɨ ɩɪɟɜɪɚɳɟɧɢɹ; τ – ɜɪɟɦɹ, ɫ, ɦɢɧ;   – ɭɝɨɥ, ɝɪɚɞ; ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɝɚɡɚ; ɫ  
ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɤȾɠ/(ɤɝɄ);  – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/(ɦɄ); ɤɪɢɬɟɪɢɢ ɢ 
ɱɢɫɥɚ: Fo – Ɏɭɪɶɟ, Ko – Ʉɨɫɫɨɜɢɱɚ, Lu – Ʌɵɤɨɜɚ, Fe – Ɏɟɞɨɪɨɜɚ, Pn – ɉɨɫɧɨɜɚ, Pr – ɱɢɫɥɨ ɉɪɚɧɞɬɥɹ ɞɥɹ 
ɜɨɡɞɭɯɚ; Sɫ – ɱɢɫɥɨ ɒɦɢɞɬɚ; Nu – ɱɢɫɥɨ ɇɭɫɫɟɥɶɬɚ; Num – ɱɢɫɥɨ ɇɭɫɫɟɥɶɬɚ ɦɚɫɫɨɨɛɦɟɧɧɵɣ; Biq – Ȼɢɨ 
ɬɟɩɥɨɨɛɦɟɧɧɵɣ, Bim – Ȼɢɨ ɦɚɫɫɨɨɛɦɟɧɧɵɣ, U, Uɧ – ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɩɪɨɞɭɤɬɚ ɬɟɤɭɳɟɟ, ɧɚɱɚɥɶɧɨɟ, ɤɝ/ɤɝ; 

P  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɉɚ; Р – ɞɚɜɥɟɧɢɟ ɜɥɚɠɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɤɚɩɢɥɥɹɪɧɨ-ɩɨɪɢɫɬɨɦ ɬɟɥɟ, ɉɚ; 
ɭɞP  – 

ɭɞɟɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ3;  – ɩɥɨɬɧɨɫɬɶ, ɤɝ/ɦ3; a – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/ɫ; r  – ɭɞɟɥɶɧɚɹ 

ɬɟɩɥɨɬɚ ɩɚɪɨɨɛɪɚɡɨɜɚɧɢɹ, ɤȾɠ/ɤɝ, ɤɨɨɪɞɢɧɚɬɚ, ɦ; ma  – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɮɮɭɡɢɢ ɜɥɚɝɢ, ɦ2/ɫ;   – ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2Ʉ);   – ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɫɫɨɨɬɞɚɱɢ, ɦ/ɫ; " – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ; Q – 

ɛɟɡɪɚɡɦɟɪɧɵɣ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥёɧɧɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ; T – ɛɟɡɪɚɡɦɟɪɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ; U – ɛɟɡɪɚɡɦɟɪɧɨɟ 
ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ; R – ɛɟɡɪɚɡɦɟɪɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɛɟɡɪɚɡɦɟɪɧɵɣ ɪɚɞɢɭɫ, ɦ, ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, 
Ⱦɠ/(ɦɨɥɶ∙Ʉ), ψ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɚɫɬɢɰɵ; wx, wy- ɩɪɨɟɤɰɢɢ ɫɤɨɪɨɫɬɢ 
ɱɚɫɬɢɰɵ ɧɚ ɨɫɢ x ɢ y; dэ – ɷɤɜɢɜɚɥɟɧɬɧɵɣ ɞɢɚɦɟɬɪ ɱɚɫɬɢɰ, ɦ; į1 – ɲɢɪɢɧɚ ɤɨɥɶɰɟɜɨɝɨ ɤɚɧɚɥɚ, ɦ; 

ɨɨG – ɪɚɫɯɨɞ 
ɨɫɟɜɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ/ɫ; 

ɨG
– ɪɚɫɯɨɞ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ/ɫ; 

ɜɨзG – ɨɛɳɢɣ 
ɪɚɫɯɨɞ ɬɟɩɥɨɧɨɫɢɬɟɥɹ, ɤɝ/ɫ; Ωoo

– ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɨɫɟɜɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɚɞ/ɫ; Ω o
– 

ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɪɚɞ/ɫ; 
vF  – ɫɢɥɚ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɇ; 
ɰF  – ɰɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ; 

DC  – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɱɚɫɬɢɰɵ; 

ɨɬɧU  – ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɚɫɬɢɰɵ, ɦ/ɫ; 
ɦS  – ɩɥɨɳɚɞɶ ɦɢɞɟɥɟɜɚ ɫɟɱɟɧɢɹ ɱɚɫɬɢɰɵ, ɦ2; Х – 

ɫɨɨɬɧɨɲɟɧɢɟ ɦɚɫɫɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɫɟɜɨɝɨ ɢ ɨɛɳɟɝɨ ɩɨɬɨɤɨɜ ɬɟɩɥɨɧɨɫɢɬɟɥɹ; 
..ɩɝ  – ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɩɚɬɪɭɛɤɚ 

ɩɨɞɚɱɢ ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, 
ɝɪɚɞ; 

..ɩɜ  – ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɩɚɬɪɭɛɤɚ ɩɨɞɚɱɢ ɡɚɤɪɭɱɢɜɚɸɳɟɝɨ ɩɨɬɨɤɚ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɨɬ ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ 
ɩɨɥɨɠɟɧɢɹ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɝɪɚɞ; s  – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɝɚɡɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɭɸ ɪɟɲɟɬɤɭ, 
ɤɝ/ɦ2. 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɞɢɫɫɟɪɬɚɰɢɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɛɨɬɚɯ: 
Ɇɨɧɨɝɪɚɮɢɢ: 

1. Аɧɬɢɩɨв, ɋ. Ɍ. Ɍɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ ɩɪɢ ɫɭɲɤɟ ɩɨɫɥɟɫɩɢɪɬɨɜɨɣ ɡɟɪɧɨɜɨɣ ɛɚɪɞɵ ɜ ɚɩɩɚɪɚɬɟ 
ɫ ɡɚɤɪɭɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ / ɋ. Ɍ. Ⱥɧɬɢɩɨɜ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ; ȼɨɪɨɧɟɠ. ɝɨɫ. ɬɟɯɧɨɥ. ɚɤɚɞ. - 
ȼɨɪɨɧɟɠ: ȼȽɌȺ, 2006.- 252 ɫ. 

2. Аɧɬɢɩɨв, ɋ. Ɍ. Ɍɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ ɩɪɢ ɫɭɲɤɟ ɫɟɦɹɧ ɪɚɩɫɚ ɜ ɋȼɑ-ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭɱɟɧɧɵɦ 
ɩɨɬɨɤɨɦ ɬɟɩɥɨɧɨɫɢɬɟɥɹ / ɋ. Ɍ. Ⱥɧɬɢɩɨɜ, ȿ. ɋ. Ȼɭɧɢɧ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ, Ⱦ.Ⱥ. Ʉɚɡɚɪɰɟɜ; ȼɨɪɨɧɟɠ. ɝɨɫ. ɬɟɯ-
ɧɨɥ. ɚɤɚɞ. -ȼɨɪɨɧɟɠ: ȼȽɌȺ, 2010.- 212 ɫ. 

3. Аɧɬɢɩɨв, ɋ. Ɍ. Ɍɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ ɩɪɢ ɫɭɲɤɟ ɫɟɦɹɧ ɚɦɚɪɚɧɬɚ ɜ ɚɩɩɚɪɚɬɟ ɫɨ ɜɡɜɟɲɟɧɧɨ-
ɡɚɤɪɭɱɟɧɧɵɦ ɫɥɨɟɦ / ɋ. Ɍ. Ⱥɧɬɢɩɨɜ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ, ɂ. Ɇ. ɑɟɪɧɨɭɫɨɜ; ȼɨɪɨɧɟɠ. ɝɨɫ. ɬɟɯɧɨɥ. ɚɤɚɞ. - 
ȼɨɪɨɧɟɠ: ȼȽɌȺ, 2011.- 222 ɫ. 

4. Юɪɨва, И. ɋ. Ɍɟɩɥɨ- ɢ ɦɚɫɫɨɨɛɦɟɧ ɩɪɢ ɫɭɲɤɟ ɫɟɦɹɧ ɪɚɫɬɨɪɨɩɲɢ ɜ ɜɢɯɪɟɜɨɣ ɤɚɦɟɪɟ ɫ ɋȼɑ-
ɷɧɟɪɝɨɩɨɞɜɨɞɨɦ / ɂ. ɋ. ɘɪɨɜɚ, ɂ.Ɍ. Ʉɪɟɬɨɜ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ, Ⱦ.Ⱥ. Ʉɚɡɚɪɰɟɜ; ȼɨɪɨɧɟɠ. ɝɨɫ. ɭɧ-ɬ. ɢɧɠ. 
ɬɟɯɧɨɥ. -ȼɨɪɨɧɟɠ: ȼȽɍɂɌ, 2012.- 192 ɫ. 

ɍɱɟɛɧɵɟ ɩɨɫɨɛɢɹ 
5.  ɂɧɧɨɜɚɰɢɨɧɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɯɧɢɤɢ ɩɢɳɟɜɵɯ ɬɟɯɧɨɥɨɝɢɣ : ɭɱɟɛ. ɉɨɫɨɛɢɟ ɩɨɞ. ɪɟɞ. ɚɤɚɞ.  

ȼ.Ⱥ. ɉɚɧɮɢɥɨɜɚ / ɋ. Ɍ. Ⱥɧɬɢɩɨɜ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ, Ⱦ.Ⱥ. Ʉɚɡɚɪɰɟɜ, ȼ.ɘ. Ɉɜɫɹɧɧɢɤɨɜ, ȼ.Ⱥ. ɉɚɧɮɢɥɨɜ, Ⱥ. ȼ. 
ɉɪɢɛɵɬɤɨɜ [ɢ ɞɪ.]; ɋɉɛ. Ʌɚɧɶ, 2016. – 660 ɫ. 

6. Жɭɪавлев, А. В. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɦɨɥɨɱɧɨɣ ɨɬɪɚɫɥɢ. Ɍɟɨɪɢɹ ɢ ɩɪɚɤɬɢɤɚ : 
ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ, Ⱦ. Ⱥ. Ʉɚɡɚɪɰɟɜ, ɂ. ɋ. ɘɪɨɜɚ; ȼɨɪɨɧɟɠ. ɝɨɫ. ɭɧ-ɬ. ɢɧɠ. ɬɟɯɧɨɥ. – ȼɨɪɨ-
ɧɟɠ, 2012. – 307 ɫ. 

ɋɬɚɬɶɢ ɜ ɠɭɪɧɚɥɚɯ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɵɯ ȼȺɄ ɊɎ 
7. Аɧɬɢɩɨв, ɋ. Ɍ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɩɢɜɧɨɣ ɞɪɨɛɢɧɵ ɜ ɚɩɩɚɪɚɬɟ ɫ ɡɚɤɪɭ-

ɱɟɧɧɵɦ ɩɨɬɨɤɨɦ ɮɚɡ / ɋ. Ɍ. Ⱥɧɬɢɩɨɜ, Ⱥ. ȼ. ɉɪɢɛɵɬɤɨɜ, Ⱥ. ȼ. ɀɭɪɚɜɥɟɜ // ɏɪɚɧɟɧɢɟ ɢ ɩɟɪɟɪɚɛɨɬɤɚ ɫɟɥɶ-
ɯɨɡɫɵɪɶɹ.- 2006.- № 2. – ɋ.27–29. 

8. Аɧɬɢɩɨв, ɋ. Ɍ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɭɲɤɢ ɜɥɚɠɧɨɣ ɱɚɫɬɢɰɵ ɞɢɫɩɟɪɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ 
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