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ȼȼȿȾȿɇɂȿ 
ɉɧɟɜɦɚɬɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ ɢ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɲɢɪɨɤɨ ɩɪɢ-

ɦɟɧɹɸɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɩɧɟɜɦɨɫɢɫɬɟɦ, ɩɪɨɫɬɨɬɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɠɚ-
ɪɨ–ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɶɸ ɢ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɶɸ. ɉɪɢ ɷɬɨɦ ɜɨɡɞɭɯ ɦɨ-
ɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɛɟɫɤɨɧɬɚɤɬɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɜ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɨɩɟɪɚɰɢɹɯ ɢ ɜ ɨɩɟɪɚɰɢɹɯ ɤɨɧɬɪɨɥɹ ɢ ɢɡɦɟɪɟɧɢɹ.  

ȼ ɫɨɱɟɬɚɧɢɢ ɫ ɷɥɟɤɬɪɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 
ɩɧɟɜɦɨɫɢɫɬɟɦ ɦɨɠɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ ɪɟɲɢɬɶ ɦɧɨɝɢɟ ɡɚɞɚɱɢ, ɤɨ-
ɬɨɪɵɟ ɪɟɲɚɥɢɫɶ ɪɚɧɟɟ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ. Ɉɞɧɚɤɨ ɧɢɡɤɨɟ ɛɵɫɬɪɨ-
ɞɟɣɫɬɜɢɟ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɢ ɫɥɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɡɚɞɚɧɧɵɯ 
ɡɚɤɨɧɨɜ ɞɜɢɠɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ ɜɨ ɦɧɨɝɢɯ 
ɫɥɭɱɚɹɯ ɫɬɚɜɢɬ ɩɨɞ ɫɨɦɧɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɜɚɠɧɨ ɭɠɟ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɟɲɢɬɶ ɜɨɩɪɨɫ ɨ ɩɪɢɧɰɢɩɢɚɥɶ-
ɧɨɣ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ.  

ȼ ɩɨɫɨɛɢɢ ɢɡɥɨɠɟɧɵ ɨɫɧɨɜɵ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɧɟɜɦɨɩɪɢɜɨɞɚɯ ɢ ɢɯ ɷɥɟɦɟɧɬɚɯ, ɞɚɧɵ ɩɪɚɤɬɢɱɟ-
ɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɫ ɰɟɥɶɸ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɯ ɜ ɋȺɉɊ ɩɧɟɜɦɨɩɪɢɜɨɞɨɜ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɦɚɬɟɪɢɚɥɚ ɩɨɫɨɛɢɹ ɫɬɭɞɟɧɬɵ ɞɨɥɠɧɵ ɧɚɭɱɢɬɶɫɹ 
ɪɚɡɛɢɪɚɬɶɫɹ ɜ ɦɧɨɝɨɨɛɪɚɡɢɢ ɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨ-
ɰɟɫɫɨɜ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɩɪɢɜɨɞɚɯ ɢ ɢɯ ɷɥɟɦɟɧɬɚɯ ɢ ɝɪɚɦɨɬɧɨ ɜɵɛɢ-
ɪɚɬɶ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɬɨɞɵ ɢɯ ɪɚɫɱɟɬɚ.  
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ȼ ɩɨɫɨɛɢɢ ɪɚɫɫɦɨɬɪɟɧɵ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɞɜɭɯ ɬɢɩɨɜɵɯ 
(ɛɚɡɨɜɵɯ) ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ 
ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, – ɷɥɟɦɟɧɬɨɜ ɩɨɫɬɨɹɧɧɨ-
ɝɨ ɨɛɴɟɦɚ ɬɢɩɚ ɥɢɧɢɣ ɫɜɹɡɢ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɪɚɛɨɱɢɟ ɩɨɥɨɫɬɢ, ɤɚɦɟɪɵ, 
ɤɚɧɚɥɵ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɬ.ɩ.) ɢ ɷɥɟɦɟɧɬɨɜ 
ɩɟɪɟɦɟɧɧɨɝɨ ɨɛɴɟɦɚ ɬɢɩɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡ-
ɦɨɜ (ɫɢɥɨɜɵɟ ɩɧɟɜɦɨɩɪɢɜɨɞɵ, ɩɪɢɜɨɞɧɵɟ ɦɟɯɚɧɢɡɦɵ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ 
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɜɢɠɧɵɟ ɭɡɥɵ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɞɚɬ-
ɱɢɤɚɯ ɢ ɬ.ɩ.).  

ɂɡɥɨɠɟɧɵ ɨɫɧɨɜɵ ɦɟɬɨɞɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɢ-
ɧɚɦɢɤɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɥɢɧɢɣ ɧɚ ɨɫɧɨɜɟ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧ-
ɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɷɤɜɢɜɚɥɟɧɬɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɦ ɭɪɚɜɧɟɧɢɹɦ 
ɜ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɢɫɚɧɢɹ ɜɨɥɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ 
ɧɚ ɤɨɧɰɚɯ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ.  

Ⱦɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɡɧɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɨɛɥɚɫɬɢ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɧɟɜɦɨ-
ɩɪɢɜɨɞɚɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɩɚɤɟɬɨɜ MathCAD, MathLAB ɢ 
ɩɚɤɟɬɨɜ ɋȺɉɊ ɩɧɟɜɦɨɫɢɫɬɟɦ  PROPNEU ɢ  FLUIDSIM. 

ɉɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɨɛɭɱɟɧɢɹ ɦɚɝɢɫɬɪɨɜ ɩɨ ɧɚɩɪɚɜɥɟ-
ɧɢɸ 140500 «Эɧɟɪɝɟɬɢɱɟɫɤɨɟ ɦɚɲɢɧɨɫɬɪɨɟɧɢɟ» (ɩɪɨɮɢɥɶ 552705 – 
ɋɢɫɬɟɦɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ).  

Ɇɚɬɟɪɢɚɥɵ ɩɨɫɨɛɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɧɚɩɢɫɚɧɢɢ 
ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɥɟɡɧɵ ɚɫɩɢɪɚɧɬɚɦ, ɡɚɧɢɦɚɸ-
ɳɢɦɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɩɪɢ-
ɜɨɞɚɯ.  
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Ɉɫɧɨɜɧɵɟ ɨɛɨɡɧɚчɟɧɢя 

k – ɩɨɤɚɡɚɬɟɥɶ ɚɞɢɚɛɚɬɵ (ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ); 
R – ɝɚɡɨɜɚɹ ɩɨɫɬɨɹɧɧɚɹ, Ⱦɠ/(ɤɝɄ)  
 – ɩɥɨɬɧɨɫɬɶ ɝɚɡɚ, ɤɝ/ɦ3;  

T – ɚɛɫɨɥɸɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɚ, K;  
ɪ – ɞɚɜɥɟɧɢɟ, ɉɚ;  
ɪȺ – ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ, ɉɚ;  
ɪɆ – ɞɚɜɥɟɧɢɟ ɩɢɬɚɧɢɹ, ɉɚ;  
G – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ ɝɚɡɚ, ɤɝ/ɫ;  
x – ɤɨɨɪɞɢɧɚɬɚ ɩɨɥɨɠɟɧɢɹ ɩɨɪɲɧɹ, ɦ;  
x0 – ɩɪɢɜɟɞɟɧɧɚɹ ɤɨɨɪɞɢɧɚɬɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɨɛɴɟɦ ɜɪɟɞɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ, ɦ;  
f – ɩɥɨɳɚɞɶ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ2;  
l – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ;  

 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɜɨɡɞɭɯɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɥɢɧɢɢ;  
 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɥɢɧɢɢ, ɞɪɨɫɫɟɥɟɣ;  
m – ɦɚɫɫɚ ɝɚɡɚ, ɤɝ; 
Ɇ – ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ, ɤɝ;  
F – ɷɮɮɟɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ, ɦ2 ;  
S – ɦɚɤɫɢɦɚɥɶɧɵɣ ɯɨɞ ɩɨɪɲɧɹ, ɦ;  
N – ɫɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ, ɇ;  
ɫp, cV – ɭɞɟɥɶɧɵɟ ɬɟɩɥɨɟɦɤɨɫɬɢ ɝɚɡɚ, Ⱦɠ/(ɤɝ Ʉ); 
ɫ – ɫɤɨɪɨɫɬɶ ɡɜɭɤɚ, ɦ/ɫ; 
q – ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɩɨɥɨɫɬɶ ɝɚɡɚ.  

 
ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɜɨɡɞɭɯɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

Ɍ=2930Ʉ (200ɋ) ɢ ɞɚɜɥɟɧɢɢ ɪ =101,3 ɤɉɚ (1 ɚɬɦ.):   
k = 1,4;   

R=287 Ⱦɠ/(ɤɝɄ):  
 =1,204 ɤɝ/ɦ3;  

ɫ = 344ɦ/ɫ. 
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1. ȻȺɁɈȼɕȿ ɗɅȿɆȿɇɌɕ ɉɇȿȼɆȺɌɂɑȿɋɄɂɏ ɋɂ-
ɋɌȿɆ 

ɉɨɞ ɩɧɟɜɦɨɫɢɫɬɟɦɨɣ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɩɧɟɜɦɨɩɪɢɜɨɞ ɢɥɢ ɩɧɟɜ-
ɦɚɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɬɢɩɚ, ɜ ɤɨɬɨɪɵɯ ɮɨɪɦɚ 
ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ. Ɉɫɨɛɵɣ ɬɢɩ ɩɧɟɜɦɨɫɢ-
ɫɬɟɦ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɧɟɜɦɨɭɫɬɪɨɣɫɬɜɚ ɬɢɩɚ ɝɢɛɤɢɯ ɰɢɥɢɧɞɪɨɜ ɫ ɢɡɦɟ-
ɧɹɟɦɨɣ ɤɨɧɮɢɝɭɪɚɰɢɟɣ (ɩɧɟɜɦɨɦɭɫɤɭɥɵ, ɲɥɚɧɝ–ɩɪɢɜɨɞ ɢ ɞɪ.), ɚ ɬɚɤ-
ɠɟ ɥɨɩɚɫɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ (ɬɭɪɛɢɧɵ).  

ɋɢɫɬɟɦɚɬɢɡɢɪɭɟɦ ɷɥɟɦɟɧɬɵ ɩɧɟɜɦɨɫɢɫɬɟɦɵ ɢ ɧɚɣɞɟɦ ɨɛɳɢɣ 
ɩɨɞɯɨɞ ɤ ɫɨɫɬɚɜɥɟɧɢɸ ɢɯ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ. Ⱦɥɹ  ɷɬɨɝɨ ɜɵɹɫ-
ɧɢɦ, ɤɚɤɢɟ ɨɛɳɢɟ ɷɥɟɦɟɧɬɵ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɪɚɡɧɵɯ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ 
ɭɫɬɪɨɣɫɬɜɚɯ.  ɂɡɨɛɪɚɡɢɦ ɫɨɫɬɚɜɥɹɸɳɢɟ ɷɥɟɦɟɧɬɵ ɧɚ ɫɥɟɞɭɸɳɟɣ ɫɯɟ-
ɦɟ. 

 
                                             ɉɧɟɜɦɨɫɢɫɬɟɦɚ         
                                                                  
 
 
 
          ɋɢɥɨɜɵɟ                Ɋɟɝɭɥɢɪɭɸɳɚɹ,                  Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ 
   ɩɧɟɜɦɨɞɜɢɝɚɬɟɥɢ          ɧɚɩɪɚɜɥɹɸɳɚɹ                  ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ  
                                           ɢ  ɥɨɝɢɱɟɫɤɚɹ                
                                         ɩɧɟɜɦɨɚɩɩɚɪɚɬɭɪɚ               
                                          
 
 
                             Ʉɚɧɚɥɵ         Ʉɚɦɟɪɵ        ɉɨɞɜɢɠɧɵɟ 
                                                                          ɷɥɟɦɟɧɬɵ  
 
 
         ɉɂɆ              Ʌɋ                   Ʌɋ                ɉɂɆ             Ʌɋ  
 
 

Ɋɢɫ. 1.1. Ⱥɧɚɥɢɡ ɫɨɫɬɚɜɚ ɩɧɟɜɦɨɫɢɫɬɟɦ  
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Ʌɸɛɚɹ ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ 
ɜɨɡɦɨɠɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. 

1. ɋɢɥɨɜɵɟ ɩɧɟɜɦɨɞɜɢɝɚɬɟɥɢ (ɩɨɪɲɧɟɜɵɟ, ɦɟɦɛɪɚɧɧɵɟ) – ɥɢ-
ɧɟɣɧɵɟ, ɧɟɩɨɥɧɨɩɨɜɨɪɨɬɧɵɟ, ɩɧɟɜɦɨɦɨɬɨɪɵ.  

2. Ɋɟɝɭɥɢɪɭɸɳɚɹ, ɧɚɩɪɚɜɥɹɸɳɚɹ ɢ ɥɨɝɢɱɟɫɤɚɹ ɩɧɟɜɦɨɚɩɩɚɪɚɬɭ-
ɪɚ (ɩɧɟɜɦɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ, ɉɄ («ɂ», «ɂɅɂ»), ɪɟɝɭɥɹɬɨɪɵ ɞɚɜɥɟɧɢɹ ɢ 
ɞɪ.).  

3. Ʉɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ (ɬɪɭɛɨɩɪɨɜɨɞɵ, ɲɬɭɰɟ-
ɪɚ ɢ ɞɪ.).  

ȼɫɟ ɷɬɢ ɬɪɢ ɫɨɫɬɚɜɥɹɸɳɢɟ, ɜ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɤɚɤ ɜɢɞɧɨ ɧɚ 
ɪɢɫ. 1.1, ɫɨɞɟɪɠɚɬ ɜɫɟɝɨ ɞɜɚ ɛɚɡɨɜɵɯ ɷɥɟɦɟɧɬɚ, ɹɜɥɹɸɳɢɟɫɹ ɨɛɳɢɦɢ 
ɞɥɹ ɜɫɟɯ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɧɢɯ ɩɪɨɰɟɫ-
ɫɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ:  

1) ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɴɟɦɚ ɬɢɩɚ ɥɢɧɢɣ 
ɫɜɹɡɢ (Ʌɋ), ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɪɚɛɨɱɢɟ ɩɨɥɨɫɬɢ 
(ɤɚɦɟɪɵ), ɤɚɧɚɥɵ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɧɟɜɦɨɚɩɩɚɪɚɬɭɪɵ,  

2) ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ ɩɟɪɟɦɟɧɧɨɝɨ ɨɛɴɟɦɚ ɬɢɩɚ ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɢɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ (ɉɂɆ), ɜɤɥɸɱɚɸɳɢɟ ɫɢɥɨɜɵɟ 
ɩɪɢɜɨɞɵ, ɩɪɢɜɨɞɧɵɟ ɦɟɯɚɧɢɡɦɵ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɧɟɜɦɨɚɩɩɚɪɚɬɭɪɵ, 
ɩɨɞɜɢɠɧɵɟ ɭɡɥɵ ɜ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɞɚɬɱɢɤɚɯ ɢ ɬ.ɩ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɫɯɟɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫ.1.1,  
ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɪɚɫɱɟɬ ɞɢɧɚɦɢɤɢ ɩɧɟɜɦɨɫɢɫɬɟɦ ɫɜɨɞɢɬɫɹ ɤ ɪɚɫɱɟɬɭ 
ɞɢɧɚɦɢɤɢ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡ-
ɦɨɜ. 


