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ɍȾɄ 681.58γ.γ5 
 
 

ɈɋɈȻȿɇɇɈɋɌɂ ɊȺȻɈɌɕ ɍɋɄɈɊɂɌȿɅɖɇɈȽɈ ɄɅȺɉȺɇȺ  
ɍɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɇɈɃ ɄɈɇɋɌɊɍɄɐɂɂ 

 
ɇ.Ƚ. Ɇɢɯɚɥɟɜɢɱ, ɞɨɰ., ɤ.ɬ.ɧ., Ⱥ.Ⱥ. əɪɢɬɚ, ɚɫɫɢɫɬ., 

ɏɚɪɶɤɨɜɫɤɢɣ ɧɚɰɢɨɧɚɥɶɧɵɣ ɚɜɬɨɦɨɛɢɥɶɧɨ-ɞɨɪɨɠɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 
 

Аɧɧɨɬаɰиɹ. ɉɪɢɜɟɞɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. ɇɚ ɨɫɧɨ-
ɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜɨ ɜɪɟɦɹ 
ɪɚɛɨɬɵ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɩɨɤɚɡɚɧɨ ɨɬɥɢɱɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɨɬ ɪɚɧɟɟ  
ɢɡɜɟɫɬɧɵɯ. 
 
Клɸɱевые ɫлɨва: ɭɫɤɨɪɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, ɞɪɨɫɫɟɥɶ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɩɨɥɨɫɬɶ. 
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Ɇ.Ƚ. Ɇɢɯɚɥɟɜɢɱ, ɞɨɰ., ɤ.ɬ.ɧ., Ɉ.Ɉ. əɪɢɬɚ, ɚɫɢɫɬ., 

ɏɚɪɤɿɜɫɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɚɜɬɨɦɨɛɿɥɶɧɨ-ɞɨɪɨɠɧɿɣ ɭɧɿɜɟɪɫɢɬɟɬ 
 
Аɧɨɬаɰіɹ. ɇɚɜɟɞɟɧɨ ɤɨɧɫɬɪɭɤɰɿɸ ɭɞɨɫɤɨɧɚɥɟɧɨɝɨ ɩɪɢɫɤɨɪɸɜɚɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. ɇɚ ɨɫɧɨɜɿ  
ɪɟɡɭɥɶɬɚɬɿɜ ɦɚɬɟɦɚɬɢɱɧɨɝɨ ɦɨɞɟɥɸɜɚɧɧɹ ɪɨɛɨɱɢɯ ɩɪɨɰɟɫɿɜ, ɳɨ ɩɪɨɬɿɤɚɸɬɶ ɩɿɞ ɱɚɫ ɪɨɛɨɬɢ 
ɩɪɢɫɤɨɪɸɜɚɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɩɨɤɚɡɚɧɨ ɜɿɞɦɿɧɧɿɫɬɶ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɤɨɧɫɬɪɭɤɰɿʀ ɜɿɞ ɪɚɧɿɲɟ  
ɜɿɞɨɦɢɯ. 
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OPERATION CHARACTERISTICS OF THE ACCELERATION VALVE  
OF ADVANCED DESIGN  
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Kharkiv National Automobile and Highway University 

 
Abstract. The design of an advanced acceleration valve is presented. Based on the results of mathe-
matical modeling of working processes that occur during the acceleration valve operation there was 
shown the difference of the proposed design from the prior ones. 
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ȼɜɟɞɟɧɢɟ 
 

ɋɨɜɪɟɦɟɧɧɵɣ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯ-
ɧɨɥɨɝɢɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɨɫɬɨɹɧɧɨɦɭ ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɸ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɚɜɬɨɦɨ-
ɛɢɥɟɫɬɪɨɟɧɢɹ. ɉɨɜɵɲɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɤɨɦɮɨɪɬɚ ɧɚ ɞɚɧɧɵɣ ɦɨ-
ɦɟɧɬ ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɫɨɜɟɪ-
ɲɟɧɫɬɜɨɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɹ. 
 
ɉɪɨɰɟɫɫ ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ – ɧɟɨɬɴɟɦ-
ɥɟɦɚɹ ɱɚɫɬɶ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬ-
ɧɵɦ ɫɪɟɞɫɬɜɨɦ. Ɉɛɥɟɝɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜ-
ɥɟɧɢɹ ɚɝɪɟɝɚɬɚɦɢ ɬɪɚɧɫɦɢɫɫɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɫɰɟɩɥɟɧɢɟɦ – ɚɤɬɭɚɥɶɧɚɹ ɡɚɞɚɱɚ, ɪɟɲɟɧɢɟ 
ɤɨɬɨɪɨɣ ɩɨɡɜɨɥɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ 
ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɜɨɞɢɬɟɥɹ ɢ ɩɨɜɵɫɢɬɶ ɛɟɡ-
ɨɩɚɫɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɉɫɧɨɜɧɵɦɢ 
ɩɭɬɹɦɢ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɢɜɨɞɨɜ 
ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ ɹɜɥɹɸɬɫɹ ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɭɫɢɥɢɬɟɥɟɣ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɧɨɜɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ȼ ɞɚɧɧɨɦ ɤɨɧ-
ɬɟɤɫɬɟ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɜɵɝɥɹɞɢɬ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɩɪɢɜɨɞɚ ɫɰɟɩɥɟɧɢɹ (ɗɉɉɋ), ɤɨɬɨɪɨɟ ɩɨɡɜɨ-
ɥɢɬ ɩɨɜɵɫɢɬɶ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ. 
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ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɩɢɫɚɧɢɟ ɢ 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜɨ 
ɜɪɟɦɹ ɪɚɛɨɬɵ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɭɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
 
Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ, ɨɩɢɫɵ-
ɜɚɸɳɚɹ ɩɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɩɨɥɨ-
ɫɬɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɷɥɟɤɬɪɨ-
ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩ-
ɥɟɧɢɟɦ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 
ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ɚɜɬɨɦɨɛɢɥɟɫɬɪɨɟɧɢɢ 
ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɭɫɤɨɪɢɬɟɥɶɧɵɟ ɤɥɚɩɚ-
ɧɵ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ Д1, βЖ. Ɉɫɧɨɜɧɨɣ 
ɢɯ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɛɵɫɬɪɨɞɟɣ-
ɫɬɜɢɹ ɦɟɯɚɧɢɡɦɚ ɡɚ ɫɱɟɬ ɩɨɜɵɲɟɧɢɹ ɫɤɨɪɨ-
ɫɬɢ ɧɚɩɨɥɧɟɧɢɹ ɢ ɨɩɨɪɨɠɧɟɧɢɹ ɩɨɥɨɫɬɟɣ ɚɩ-
ɩɚɪɚɬɨɜ ɪɚɛɨɱɢɦ ɬɟɥɨɦ. ɉɪɢ ɷɬɨɦ ɩɨɥɨɠɢ-
ɬɟɥɶɧɵɣ ɷɮɮɟɤɬ ɨɬ ɩɪɢɦɟɧɟɧɢɹ ɭɫɤɨɪɢɬɟɥɶ-
ɧɵɯ ɤɥɚɩɚɧɨɜ, ɬɚɤɨɣ ɤɚɤ ɩɨɜɵɲɟɧɢɟ ɛɵɫɬɪɨ-
ɞɟɣɫɬɜɢɹ, ɜɫɟɝɞɚ ɫɨɩɪɹɠɟɧ ɫ ɧɚɥɢɱɢɟɦ ɨɩɪɟ-
ɞɟɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ: 
 
– ɩɪɢ ɪɟɥɟɣɧɨɦ ɫɩɨɫɨɛɟ ɩɨɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡ-
ɞɭɯɚ ɤ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɨɛɭɫɥɨɜɥɟɧɨ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ ɭɩɪɚɜ-
ɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɧɚɱɢ-
ɬɟɥɶɧɵɦ ɫɤɚɱɤɨɨɛɪɚɡɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɩɨɪɲɧɹ; 
 
– ɩɪɢ ɩɨɞɚɱɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ ɭɩɪɚɜɥɹɸ-
ɳɭɸ ɩɨɥɨɫɬɶ ɩɨɪɲɟɧɶ ɦɨɠɟɬ ɜɨɣɬɢ ɜ ɤɨɥɟ-
ɛɚɧɢɹ, ɩɨɫɤɨɥɶɤɭ ɨɧ, ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɩɪɭɠɢɧɨɣ 
ɤɥɚɩɚɧɚ, ɨɛɪɚɡɭɟɬ ɤɨɥɟɛɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ. 
ɗɬɢ ɤɨɥɟɛɚɧɢɹ ɧɟ ɠɟɥɚɬɟɥɶɧɵ, ɩɨɫɤɨɥɶɤɭ 
ɨɧɢ ɜɵɡɵɜɚɸɬ ɲɭɦɵ ɢ ɞɚɠɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ 
ɤ ɪɚɡɪɭɲɟɧɢɸ ɤɥɚɩɚɧɚ. 

 
Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ  

ɤɥɚɩɚɧɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɣ  
ɤɨɧɫɬɪɭɤɰɢɢ 

 
Ɉɫɧɨɜɧɵɦ ɨɬɥɢɱɢɟɦ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɭɫɤɨɪɢ-
ɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɢɡɜɟɫɬɧɵ-
ɦɢ ɚɧɚɥɨɝɚɦɢ, ɹɜɥɹɟɬɫɹ ɜɜɟɞɟɧɢɟ ɜ ɟɝɨ ɤɨɧ-
ɫɬɪɭɤɰɢɸ ɞɪɨɫɫɟɥɹ (ɪɢɫ. 1), ɤɨɬɨɪɵɣ ɩɨɡɜɨ-
ɥɹɟɬ ɛɵɫɬɪɨ ɜɵɪɨɜɧɹɬɶ ɞɚɜɥɟɧɢɟ ɫ ɨɛɟɢɯ 
ɫɬɨɪɨɧ ɡɨɥɨɬɧɢɤɚ ДγЖ.  
 

 
 
Ɋɢɫ. 1. ɋɯɟɦɚ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɭɫɤɨɪɢ-

ɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɫɬɢɝɚɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɷɮ-
ɮɟɤɬɚ ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɪɟɥɟɣɧɨɦ ɫɩɨ-
ɫɨɛɟ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ ɜ ɭɩɪɚɜɥɹɸɳɭɸ ɩɨɥɨɫɬɶ 
ɢ ɭɦɟɧɶɲɟɧɢɟ ɤɨɥɟɛɚɧɢɣ ɩɨɪɲɧɹ ɭɫɤɨɪɢ-
ɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 
 
ȿɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɭɸ ɨɫɨɛɟɧɧɨɫɬɶ 
ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚ-
ɩɚɧɚ ɜ ɤɨɧɬɟɤɫɬɟ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɭɩɪɚɜ-
ɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ (ɪɢɫ. β) Д4Ж, ɩɨɥɭɱɢɦ ɧɟɨɛ-
ɯɨɞɢɦɨɟ ɩɨɜɵɲɟɧɢɟ ɬɨɱɧɨɫɬɢ ɩɨɡɢɰɢɨɧɢɪɨ-
ɜɚɧɢɹ ɲɬɨɤɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ Д5Ж. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɜɟɞɟɧɧɨɣ ɫɯɟɦɨɣ  
(ɪɢɫ. 1) ɜ ɫɨɫɬɨɹɧɢɢ ɩɨɤɨɹ (ɨɬɫɭɬɫɬɜɢɟ ɜɨɡ-
ɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ) ɫɠɚɬɵɣ ɜɨɡ-
ɞɭɯ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ ɨɬɫɭɬɫɬɜɭɟɬ. 
Ɉɬɫɭɬɫɬɜɢɟ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɪ-
ɲɟɧɶ 5 ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɦɟɠɞɭ ɧɢɦ ɢ 
ɤɥɚɩɚɧɨɦ ɜɩɭɫɤɚ-ɜɵɩɭɫɤɚ 6 ɡɚɡɨɪɚ. ɑɟɪɟɡ 
ɨɛɪɚɡɨɜɚɜɲɢɣɫɹ ɡɚɡɨɪ ɢ ɫɤɜɨɡɧɨɟ ɨɬɜɟɪɫɬɢɟ ɜ 
ɩɨɪɲɧɟ 5 ɜɵɯɨɞɧɚɹ ɩɨɥɨɫɬɶ Ȼ ɫɨɨɛɳɚɟɬɫɹ ɫ 
ɚɬɦɨɫɮɟɪɨɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɚɬɦɨɫɮɟɪɧɨɟ 
ɞɚɜɥɟɧɢɟ ɱɟɪɟɡ ɜɵɯɨɞ γ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɫɢɥɨɜɨɣ ɩɨɥɨɫɬɢ ɩɨɬɪɟɛɢɬɟɥɹ ɢ, ɡɚ ɫɱɟɬ 
ɞɪɨɫɫɟɥɹ 4, ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ. ȼ ɷɬɨ 
ɜɪɟɦɹ ɤɥɚɩɚɧ ɜɩɭɫɤɚ 6 ɩɪɢɠɚɬ ɤ ɫɜɨɟɦɭ ɫɟɞ-
ɥɭ 8 ɡɚ ɫɱɟɬ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ 7 ɢ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɨɝɨ ɭɫɢɥɢɹ, ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɟɦ 
ɜɨɡɞɭɯɚ.  
 
ȼ ɫɥɭɱɚɟ ɩɨɞɚɱɢ ɨɩɟɪɚɬɨɪɨɦ ɫɢɝɧɚɥɚ ɧɚ ɜɵ-
ɤɥɸɱɟɧɢɟ ɫɰɟɩɥɟɧɢɹ, ɜ ɭɩɪɚɜɥɹɸɳɭɸ ɩɨ-
ɥɨɫɬɶ ȼ ɱɟɪɟɡ ɜɯɨɞ β ɩɨɩɚɞɚɟɬ ɫɠɚɬɵɣ ɜɨɡɞɭɯ 
ɜ ɜɢɞɟ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ (ɪɟɥɟɣɧɵɣ ɫɩɨ-

ɜ ɚɬɦɨɫɮɟɪɭ 
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ɫɨɛ ɭɩɪɚɜɥɟɧɢɹ), ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ 
ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟɧɢɹ (ɷɥɟɤ-
ɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ).  
 

 
Ɋɢɫ. β. ɋɯɟɦɚ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢ-

ɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ ɫ ɭɫɤɨɪɢ-
ɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ: 1 – ɤɨɦɩɪɟɫɫɨɪ; β – 
ɪɟɫɢɜɟɪ; γ – ɜɩɭɫɤɧɨɣ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢ-
ɱɟɫɤɢɣ ɤɥɚɩɚɧ; 4 – ɜɵɩɭɫɤɧɨɣ ɷɥɟɤɬɪɨɩ-
ɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; 5 – ɷɥɟɤɬɪɨɧɧɵɣ 
ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 6 – ɞɚɬɱɢɤ ɩɟɪɟɦɟɳɟ-
ɧɢɹ; 7 – ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɰɢɥɢɧɞɪ; 8 – 
ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ (ɩɟɞɚɥɶ); 9 – ɭɫɤɨɪɢ-
ɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 

 

Ɋɨɫɬ ɞɚɜɥɟɧɢɹ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ 
ɩɪɢɜɨɞɢɬ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɪɲɧɹ 5, ɜɵɛɨɪɭ 
ɡɚɡɨɪɚ ɦɟɠɞɭ ɩɨɪɲɧɟɦ ɢ ɤɥɚɩɚɧɨɦ 6 ɢ ɪɚɡ-
ɨɛɳɟɧɢɸ ɜɵɯɨɞɧɨɣ ɩɨɥɨɫɬɢ Ȼ ɫ ɚɬɦɨɫɮɟɪɨɣ. 
ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ 4, ɜɵɩɨɥɧɟɧ-
ɧɵɣ ɜ ɩɨɪɲɧɟ 5, ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɬɟɤɚɧɢɟ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢɡ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ 
ɜ ɜɵɯɨɞɧɭɸ ɩɨɥɨɫɬɶ Ȼ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨ-
ɜɵɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɫɢɥɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢ-
ɥɢɧɞɪɚ ɟɳɟ ɞɨ ɨɬɤɪɵɬɢɹ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ. 
ɉɨɫɤɨɥɶɤɭ ɞɢɚɦɟɬɪ ɜɯɨɞɚ β ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ 
ɛɨɥɶɲɟ, ɱɟɦ ɞɢɚɦɟɬɪ ɞɪɨɫɫɟɥɹ 4, ɞɚɜɥɟɧɢɟ ɜ 
ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ ɩɨɜɵɲɚɟɬɫɹ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɪɨɫɬɭ ɭɫɢɥɢɹ ɧɚ ɩɨɪɲɧɟ 5. ȼ ɦɨ-
ɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɨɧɨ ɩɪɟɜɵɲɚɟɬ ɫɢɥɭ 
ɩɪɭɠɢɧɵ 7, ɜɩɭɫɤɧɨɣ ɤɥɚɩɚɧ 6 ɨɬɤɪɵɜɚɟɬɫɹ ɢ 
ɜɵɯɨɞɧɚɹ ɩɨɥɨɫɬɶ Ȼ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɢɬɚɸɳɟɣ 
ɩɨɥɨɫɬɶɸ Ⱥ, ɫɢɥɨɜɚɹ ɩɨɥɨɫɬɶ ɰɢɥɢɧɞɪɚ 
ɛɵɫɬɪɨ ɡɚɩɨɥɧɹɟɬɫɹ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ.  
 
Ȼɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɜ ɩɨɪɲɧɟ 5 ɞɪɨɫɫɟɥɹ 4, 
ɫɠɚɬɵɣ ɜɨɡɞɭɯ, ɩɟɪɟɬɟɤɚɹ ɢɡ ɭɩɪɚɜɥɹɸɳɟɣ 
ɩɨɥɨɫɬɢ ȼ ɜ ɜɵɯɨɞɧɭɸ ɩɨɥɨɫɬɶ Ȼ, ɭɦɟɧɶɲɚɟɬ 
ɩɟɪɟɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɨɞɚɱɢ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɹɯ 
Ȼ ɢ ȼ ɛɵɫɬɪɨ ɜɵɪɚɜɧɢɜɚɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 
ɩɨɪɲɟɧɶ 5 ɩɟɪɟɦɟɳɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɭɫɢɥɢɸ 
ɩɪɭɠɢɧɵ 7 ɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɧɚ ɤɥɚɩɚɧ 6 ɞɨ ɟɝɨ ɩɨɫɚɞɤɢ ɧɚ ɫɟɞɥɨ 8. ɉɪɢ 
ɷɬɨɦ ɤɥɚɩɚɧ ɜɵɩɭɫɤɚ ɬɚɤɠɟ ɨɫɬɚɟɬɫɹ ɡɚɤɪɵ-
ɬɵɦ, ɛɥɚɝɨɞɚɪɹ ɩɪɢɠɢɦɧɨɣ ɫɢɥɟ, ɧɚɥɢɱɢɟ 
ɤɨɬɨɪɨɣ ɨɛɭɫɥɨɜɥɟɧɨ ɪɚɡɧɢɰɟɣ ɩɥɨɳɚɞɟɣ 
ɩɨɪɲɧɹ 5. ȼ ɬɚɤɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɤɨɹ, ɤɨɝɞɚ 

ɨɛɚ ɤɥɚɩɚɧɚ ɡɚɤɪɵɬɵ, ɫɢɫɬɟɦɚ ɧɚɯɨɞɢɬɫɹ ɞɨ 
ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ ɗȻɍ. 
 
ȼ ɫɥɭɱɚɟ ɩɨɞɚɱɢ ɗȻɍ ɫɢɝɧɚɥɚ ɧɚ ɜɤɥɸɱɟɧɢɟ 
ɫɰɟɩɥɟɧɢɹ, ɫ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ȼ ɱɟɪɟɡ 
ɜɯɨɞ β ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɜɵɩɭɫɤɚɟɬɫɹ ɜ ɚɬɦɨ-
ɫɮɟɪɭ ɤɨɪɨɬɤɢɦɢ ɢɦɩɭɥɶɫɚɦɢ. Ɋɟɡɤɨɟ ɩɚɞɟ-
ɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɩɪɢɜɨ-
ɞɢɬ ɤ ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɪɲɧɹ 5 ɢ ɟɝɨ ɨɬɪɵɜɭ 
ɨɬ ɫɟɞɥɚ ɜɵɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ 6. ɋɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɜɵɯɨɞɧɚɹ ɩɨ-
ɥɨɫɬɶ Ȼ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜ ɩɨɪɲɧɟ 5 ɫɨɨɛɳɚ-
ɟɬɫɹ ɫ ɚɬɦɨɫɮɟɪɨɣ, ɩɨɫɥɟ ɜɵɪɚɜɧɢɜɚɧɢɹ ɞɚɜ-
ɥɟɧɢɹ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɢ ɜɵɯɨɞɧɨɣ ɩɨɥɨɫɬɹɯ 
ɩɨɪɲɟɧɶ ɫɧɨɜɚ ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɫɟɞɥɭ ɜɵɩɭɫɤ-
ɧɨɝɨ ɤɥɚɩɚɧɚ 6. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɭɟɬɫɹ 
ɮɭɧɤɰɢɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɜɵɩɭɫɤɟ ɜɨɡɞɭɯɚ 
ɢɡ ɫɢɥɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ. 
  
ɉɪɢ ɩɨɞɚɱɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɫɢɝɧɚɥɚ ɧɟ ɪɟɥɟɣ-
ɧɵɦ ɫɩɨɫɨɛɨɦ, ɩɨɞɚɱɚ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜ 
ɭɩɪɚɜɥɹɸɳɭɸ ɩɨɥɨɫɬɶ ɩɪɢɜɨɞɢɬ ɤ ɪɟɡɤɨɦɭ 
ɩɟɪɟɦɟɳɟɧɢɸ ɩɨɪɲɧɹ 5 ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 
ɩɨɥɧɨɦɭ ɨɬɤɪɵɬɢɸ ɜɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ 6. ɋɢ-
ɥɨɜɚɹ ɩɨɥɨɫɬɶ ɰɢɥɢɧɞɪɚ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨ 
ɡɚɩɨɥɧɹɟɬɫɹ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ. ȼɵɩɭɫɤ ɩɪɨ-
ɯɨɞɢɬ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 
 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɛɨɬɵ  
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɜ ɫɨɫɬɚɜɟ  
ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ  

ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ  
 

Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɜ ɪɚɛɨɬɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨ-
ɜɚɧɧɨɝɨ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɨɬ ɪɚɧɟɟ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚ 
ɪɟɠɢɦɚɯ, ɤɨɝɞɚ ɜɨɡɞɭɯ ɜ ɭɩɪɚɜɥɹɸɳɭɸ ɩɨ-
ɥɨɫɬɶ ɩɨɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɨɪɨɬɤɢɯ ɢɦɩɭɥɶɫɨɜ. ȼ 
ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɩɪɨɰɟɫɫɵ, 
ɩɪɨɬɟɤɚɸɳɢɟ ɜ ɭɫɤɨɪɢɬɟɥɶɧɨɦ ɤɥɚɩɚɧɟ ɞɨ 
ɨɬɤɪɵɬɢɹ ɟɝɨ ɨɫɧɨɜɧɨɝɨ ɫɟɱɟɧɢɹ. 
 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚ-
ɩɚɧɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɨɩɢ-
ɫɚɧɧɵɯ ȿ.ȼ. Ƚɟɪɰ Д6Ж, ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɟ 
ɭɪɚɜɧɟɧɢɹ, ɨɬɨɛɪɚɠɚɸɳɢɟ ɪɚɛɨɬɭ ɭɫɤɨɪɢ-
ɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɚ ɬɚɤɠɟ ɭɪɚɜɧɟɧɢɹ ɫɜɹɡɢ. 
 

ɇɚɩɨɥɧɟɧɢɟ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɭɩɪɚɜɥɹ-
ɸɳɟɣ ɩɨɥɨɫɬɢ U ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 
ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ (ɪɢɫ. γ), ɚ ɩɨɫɥɟ ɧɚɪɚɫɬɚɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɞɨ ɩɨɪɨɝɨ-
ɜɨɝɨ ɡɧɚɱɟɧɢɹ – ɢ ɱɟɪɟɡ ɨɫɧɨɜɧɨɟ ɫɟɱɟɧɢɟ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. Ʉɚɠɞɨɦɭ ɞɚɜɥɟɧɢɸ, 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɨɛɴɺɦɭ ɩɪɢɫɜɨɢɦ ɢɧɞɟɤɫɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɪɚɫɱɺɬɧɵɦ ɩɨɥɨɫɬɹɦ.  
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Ɋɢɫ. γ. Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɣ ɱɚ-
ɫɬɢ ɗɉɉɋ: 1 – ɪɟɫɢɜɟɪ; β – ɲɬɨɤɨɜɚɹ 
ɩɨɥɨɫɬɶ ɫɢɥɨɜɨɝɨ ɰɢɥɢɧɞɪɚ; U – ɭɩɪɚɜ-
ɥɹɸɳɚɹ ɩɨɥɨɫɬɶ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚ-
ɧɚ; T, V, p – ɬɟɦɩɟɪɚɬɭɪɚ, ɨɛɴɺɦ ɢ ɞɚɜ-
ɥɟɧɢɟ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɜɟɧɶɟɜ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɨɣ, ɩɪɢɜɟ-
ɞɟɧɧɨɣ ɧɚ ɪɢɫ. γ, ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɞɥɹ 
ɩɪɨɰɟɫɫɚ ɧɚɩɨɥɧɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 
U ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɢɦɟɟɬ ɜɢɞ 
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ɍɪɚɜɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɩɨɪɨɠɧɟɧɢɹ ɭɩɪɚɜɥɹ-
ɸɳɟɣ ɩɨɥɨɫɬɢ U ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 

ɨɬɥɢɱɚɸɬɫɹ ɮɭɧɤɰɢɟɣ ɪɚɫɯɨɞɚ ɢ ɩɪɢɦɭɬ ɫɥɟ-
ɞɭɸɳɢɣ ɜɢɞ: 
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ɝɞɟ TU – ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, Ʉ; T1 – ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɭɩɪɚɜɥɹɸɳɭɸ ɩɨɥɨɫɬɶ ɭɫɤɨ-
ɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, Ʉ; T2 – ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡ-
ɞɭɯɚ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɭɫɢɥɢɬɟɥɹ, Ʉ; Gɦ – 
ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɷɥɟɤɬɪɨɩɧɟɜ-
ɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; Gd – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟ-
ɪɟɡ ɞɪɨɫɫɟɥɶ; VU – ɨɛɴɺɦ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨ-
ɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɦ3; V2 – ɨɛɴɺɦ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɭɫɢɥɢɬɟɥɹ, ɦ3; V1 – ɨɛɴɺɦ 
ɪɟɫɢɜɟɪɚ, ɦ3; pU – ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɭɩɪɚɜ-
ɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, 
Ɇɉɚ; p1 – ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɪɟɫɢɜɟɪɟ, Ɇɉɚ; 
 p2 – ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ 
ɭɫɢɥɢɬɟɥɹ, Ɇɉɚ; fɦ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɜɩɭɫɤɧɨɝɨ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɤɥɚɩɚɧɚ, ɦ2; fd – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟ-
ɧɢɹ ɞɪɨɫɫɟɥɹ, ɦ2; fɚ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ 
ɫɟɱɟɧɢɹ ɜɵɩɭɫɤɧɨɝɨ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɤɥɚɩɚɧɚ, ɦ2; µɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 
ɜɩɭɫɤɧɨɝɨ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ; 
 µɚ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɵɩɭɫɤɧɨɝɨ ɷɥɟɤ-
ɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ; µd – ɤɨɷɮɮɢɰɢ-
ɟɧɬ ɪɚɫɯɨɞɚ ɞɪɨɫɫɟɥɹ; φ(Yɦ) – ɮɭɧɤɰɢɹ ɪɚɫ-
ɯɨɞɚ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ ɱɟɪɟɡ ɜɩɭɫɤɧɨɣ ɷɥɟɤ-
ɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; φ(Zɚ) – ɮɭɧɤɰɢɹ 
ɪɚɫɯɨɞɚ ɩɪɢ ɨɩɨɪɨɠɧɟɧɢɢ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨ-
ɥɨɫɬɢ ɱɟɪɟɡ ɜɵɩɭɫɤɧɨɣ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟ-
ɫɤɢɣ ɤɥɚɩɚɧ; φ(Yd) – ɮɭɧɤɰɢɹ ɪɚɫɯɨɞɚ ɩɪɢ 
ɧɚɩɨɥɧɟɧɢɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ. 
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Ɂɚɩɢɲɟɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɩɪɨɰɟɫɫɨɜ 
ɧɚɩɨɥɧɟɧɢɹ ɢ ɨɩɨɪɨɠɧɟɧɢɹ ɲɬɨɤɨɜɨɣ ɩɨɥɨ-
ɫɬɢ ɰɢɥɢɧɞɪɚ. Ɉɧɚ ɛɭɞɟɬ ɜɵɝɥɹɞɟɬɶ ɚɧɚɥɨ-
ɝɢɱɧɨ ɫɢɫɬɟɦɟ, ɨɩɢɫɵɜɚɸɳɟɣ ɩɪɨɰɟɫɫɵ ɜ 
ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚ-
ɩɚɧɚ 
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ɍɪɚɜɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɨɩɨɪɨɠɧɟɧɢɹ ɲɬɨɤɨɜɨɣ 
ɩɨɥɨɫɬɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɗɉɉɋ 
ɛɭɞɭɬ ɨɬɥɢɱɚɬɶɫɹ ɬɨɥɶɤɨ ɮɭɧɤɰɢɟɣ ɪɚɫɯɨɞɚ ɢ 
ɩɪɢɦɭɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 
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ɝɞɟ G1 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ ɭɫɤɨɪɢ-
ɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; G2 – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɩɪɢ 
ɨɩɨɪɨɠɧɟɧɢɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ 
ɱɟɪɟɡ ɭɫɤɨɪɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; f1 – ɩɥɨɳɚɞɶ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ  ɜɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɦ2; f2 – ɩɥɨɳɚɞɶ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɵɩɭɫɤɧɨɝɨ ɤɚɧɚɥɚ ɭɫɤɨ-
ɪɢɬɟɥɶɧɨɝɨ  ɤɥɚɩɚɧɚ, ɦ2; µ1 – ɤɨɷɮɮɢɰɢɟɧɬ 
ɪɚɫɯɨɞɚ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɧɚ ɜɩɭɫɤ;  
µ2 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ ɧɚ ɜɵɩɭɫɤ; Ga – ɪɚɫɯɨɞ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 
ɜɵɩɭɫɤɧɨɣ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɤɥɚɩɚɧ; 
φ(Y1) – ɮɭɧɤɰɢɹ ɪɚɫɯɨɞɚ ɩɪɢ ɧɚɩɨɥɧɟɧɢɢ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ ɱɟɪɟɡ ɭɫɤɨɪɢ-
ɬɟɥɶɧɵɣ ɤɥɚɩɚɧ; φ(Z2) – ɮɭɧɤɰɢɹ ɪɚɫɯɨɞɚ ɩɪɢ 
ɨɩɨɪɨɠɧɟɧɢɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɚ 
ɱɟɪɟɡ ɭɫɤɨɪɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. 
 
Ⱦɥɹ ɨɩɢɫɚɧɢɹ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ 
ɭɫɤɨɪɢɬɟɥɶɧɨɦ ɤɥɚɩɚɧɟ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵ-
ɜɚɬɶ ɟɝɨ ɨɫɧɨɜɧɵɟ ɝɚɛɚɪɢɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɢ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ 
(ɪɢɫ. 4). 
 
ȼ ɧɨɪɦɚɥɶɧɨ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨ-
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɤɥɚɩɚɧɨɜ ɜ ɭɩɪɚɜɥɹɸɳɟɣ 
ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɢɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɬɨ-
ɤɨɜɚɹ ɩɨɥɨɫɬɶ ɭɫɢɥɢɬɟɥɹ ɱɟɪɟɡ ɤɚɧɚɥ ɜ ɡɨ-
ɥɨɬɧɢɤɟ ɫɜɹɡɚɧɚ ɫ ɚɬɦɨɫɮɟɪɨɣ. ɗɬɨ ɫɨɫɬɨɹɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɹɜɥɹɟɬɫɹ 
ɢɫɯɨɞɧɵɦ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɟɝɨ ɪɚɛɨɬɵ. 
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Ɋɢɫ. 4. Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚ-

ɩɚɧɚ: 1 – ɤɨɪɩɭɫ; β – ɫɟɞɥɨ ɤɥɚɩɚɧɚ; γ – 
ɡɨɥɨɬɧɢɤ; 4 – ɩɪɭɠɢɧɚ ɤɥɚɩɚɧɚ; 5 – 
ɩɪɭɠɢɧɚ ɡɨɥɨɬɧɢɤɚ; 6, 7 – ɭɩɥɨɬɧɢɬɟɥɶ-
ɧɵɟ ɤɨɥɶɰɚ 

 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɵ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ (ɪɢɫ. 4), ɭɫɥɨɜɢɟ ɞɜɢɠɟɧɢɹ ɡɨɥɨɬɧɢ-
ɤɚ γ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ: 
 

 

2 1 2 3,zol zol pr u tr trm a F F F F F  (12) 

 
ɝɞɟ mzol  – ɦɚɫɫɚ ɡɨɥɨɬɧɢɤɚ, ɤɝ; azol – ɭɫɤɨɪɟ-
ɧɢɟ ɡɨɥɨɬɧɢɤɚ, ɦ/ɫ2; Fpr2 – ɭɫɢɥɢɟ ɩɪɭɠɢɧɵ 
ɡɨɥɨɬɧɢɤɚ 5, ɇ; Fu – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ 
ɡɨɥɨɬɧɢɤ γ ɨɬ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɭɩɪɚɜɥɹɸ-
ɳɟɣ ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɇ;    
Ftr1 – ɫɢɥɚ ɬɪɟɧɢɹ ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ 6 
ɩɨ ɞɢɚɦɟɬɪɭ Н, ɇ; Ftr2 – ɫɢɥɚ ɬɪɟɧɢɹ ɭɩɥɨɬɧɢ-
ɬɟɥɶɧɨɝɨ ɤɨɥɶɰɚ 7 ɩɨ ɞɢɚɦɟɬɪɭ НгШХ, ɇ;        
F3 – ɫɢɥɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɡɨɥɨɬɧɢɤ γ ɨɬ 
ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɩɪɨɬɨɱɧɨɣ ɩɨɥɨɫɬɢ ɭɫɤɨ-
ɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɇ. 
 
ɉɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɡɨɥɨɬɧɢɤɚ 
ɩɪɢɧɹɬɨ ɞɨɩɭɳɟɧɢɟ: ɡɨɥɨɬɧɢɤ ɩɟɪɟɦɟɳɚɟɬɫɹ 
ɧɚ β ɦɦ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɹɜɥɹɸɬɫɹ ɫɢɥɵ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɤɥɚɩɚɧɚ. ɋ ɭɱɟɬɨɦ ɞɨ-
ɩɭɳɟɧɢɣ ɭɪɚɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɡɨɥɨɬɧɢɤɚ 
ɩɪɢɦɟɬ ɜɢɞ 
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ɝɞɟ mkl – ɦɚɫɫɚ ɤɥɚɩɚɧɚ, ɤɝ; Fpr1 – ɭɫɢɥɢɟ 
ɩɪɭɠɢɧɵ ɤɥɚɩɚɧɚ 5, ɇ; F1 – ɫɢɥɚ, ɞɟɣɫɬɜɭɸ-
ɳɚɹ ɧɚ ɡɨɥɨɬɧɢɤ γ ɫɨ ɫɬɨɪɨɧɵ ɫɟɞɥɚ ɤɥɚɩɚɧɚ 
β ɨɬ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜ ɫɢɥɨɜɨɣ ɩɨɥɨɫɬɢ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ, ɇ. 
 
ɍɱɢɬɵɜɚɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɨ-
ɥɨɬɧɢɤɚ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɜ ɯɨɞɟ ɦɚɬɟɦɚɬɢ-
ɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦ ɭɩɪɚɜɥɹɸɳɟɣ 
ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɛɵɥ ɩɪɢɧɹɬ 
ɩɨɫɬɨɹɧɧɵɦ Vu=const. ɉɨɫɤɨɥɶɤɭ ɜ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɩɪɨɜɨɞɢɥɨɫɶ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɧɚɱɚɥɶ-
ɧɨɣ ɫɬɚɞɢɢ ɧɚɩɨɥɧɟɧɢɹ ɫɢɥɨɜɨɝɨ ɰɢɥɢɧɞɪɚ, 
ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɣ ɩɨɪɲɟɧɶ ɨɫɬɚɟɬɫɹ ɧɟɩɨ-
ɞɜɢɠɧɵɦ, ɨɛɴɺɦ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɬɚɤɠɟ 
ɛɵɥ ɩɪɢɧɹɬ ɩɨɫɬɨɹɧɧɵɦ V2=const. 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚɩɨɥɧɟ-
ɧɢɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɝɪɚɧɢɱɧɨɝɨ ɜɪɟɦɟɧɢ tɝɪ, ɜɪɟɦɟɧɢ ɨɬɤɪɵ-
ɬɢɹ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ, ɤɨɬɨ-
ɪɨɟ ɩɪɢɜɨɞɢɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ ɭɫɤɨɪɢɬɟɥɶɧɨ-
ɝɨ ɤɥɚɩɚɧɚ. 
 
ɂɦɩɭɥɶɫɵ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɦɟɧɟɟ tɝɪ 
tɢɦɩ< tɝɪ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ ɷɥɟɤɬɪɨɧɧɨɦ 
ɛɥɨɤɟ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɚ ɛɨɥɶɲɟɣ – tɢɦɩ>tɝɪ – ɞɥɹ ɩɨ-
ɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ. 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɫɰɢɥɥɨɝɪɚɦɦɨɣ (ɪɢɫ. 5) 
ɢɡɦɟɧɟɧɢɟ ɜɪɟɦɟɧɢ ɩɪɟɛɵɜɚɧɢɹ ɜɩɭɫɤɧɨɝɨ 
ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ ɜ ɨɬɤɪɵɬɨɦ 
ɫɨɫɬɨɹɧɢɢ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ tɢɦɩ=0,0β5 ɞɨ 
tɢɦɩ=0,045 ɫ ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ.  
 

 
 
Ɋɢɫ. 5. ȼɥɢɹɧɢɟ ɜɪɟɦɟɧɢ ɨɬɤɪɵɬɢɹ ɜɩɭɫɤɧɨɝɨ 

ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ ɧɚ 
ɩɪɨɰɟɫɫ ɧɚɩɨɥɧɟɧɢɹ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ 
ɭɫɢɥɢɬɟɥɹ: ─── ɞɚɜɥɟɧɢɟ ɜ ɭɩɪɚɜɥɹɸ-
ɳɟɣ ɩɨɥɨɫɬɢ; ------ ɞɚɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ 
ɩɨɥɨɫɬɢ 
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ɇɚɩɨɥɧɟɧɢɟ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɭɫɢɥɢɬɟɥɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɩɟɪɟɬɟɤɚɧɢɹ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ. ɉɪɢ ɨɬɤɪɵɬɢɢ ɷɥɟɤ-
ɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ ɧɚ ɜɪɟɦɹ 
tɢɦɩ=0,05 ɫ, ɧɚɛɥɸɞɚɟɬɫɹ ɫɤɚɱɤɨɨɛɪɚɡɧɨɟ ɩɨ-
ɜɵɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɭɫɢ-
ɥɢɬɟɥɹ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 
 
ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɤɪɢɜɚɹ ɩɪɨɰɟɫɫɚ ɧɚɩɨɥ-
ɧɟɧɢɹ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɭɫɢɥɢɬɟɥɹ ɞɥɹ ɜɪɟ-
ɦɟɧɢ ɨɬɤɪɵɬɢɹ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɤɥɚ-
ɩɚɧɚ tɨɬɤɪ=0,03 ɫ ɩɪɚɤɬɢɱɟɫɤɢ ɫɨɜɩɚɞɚɟɬ ɫ ɩɨ-
ɥɭɱɟɧɧɨɣ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɶɸ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɚɞɟɤɜɚɬɧɨɫɬɢ ɪɚɛɨɬɵ 
ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢ 
ɪɚɫɱɟɬɟ ɩɪɨɰɟɫɫɚ ɜɵɤɥɸɱɟɧɢɹ ɫɰɟɩɥɟɧɢɹ. 
 

ȼɵɜɨɞɵ 
 
ɉɪɟɞɥɨɠɟɧɵ ɧɨɜɵɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ 
ɤɥɚɩɚɧɚ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɛɟɫɩɟɱɢɬɶ ɧɟɨɛɯɨ-
ɞɢɦɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɪɚɛɨɬɵ ɢɫɩɨɥɧɢɬɟɥɶ-
ɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɩɪɢɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ ɛɟɡ ɩɨɬɟɪɢ 
ɬɨɱɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɞɜɭɯ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɤɥɚɩɚɧɨɜ. 
 
Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɝɨ 
ɩɪɨɰɟɫɫɚ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ 
ɭɩɪɚɜɥɟɧɢɹ ɫɰɟɩɥɟɧɢɟɦ ɫ ɭɫɤɨɪɢɬɟɥɶɧɵɦ 
ɤɥɚɩɚɧɨɦ ɩɨɡɜɨɥɢɥɨ ɨɩɪɟɞɟɥɢɬɶ ɝɪɚɧɢɱɧɨɟ 
ɜɪɟɦɹ ɨɬɤɪɵɬɢɹ ɜɩɭɫɤɧɨɝɨ ɷɥɟɤɬɪɨɩɧɟɜɦɚɬɢ-
ɱɟɫɤɨɝɨ ɤɥɚɩɚɧɚ, ɩɨɫɥɟ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɧɚɫɬɭɩɚɟɬ ɫɪɚɛɚɬɵɜɚɧɢɟ ɭɫɤɨɪɢɬɟɥɶɧɨɝɨ ɤɥɚ-
ɩɚɧɚ. 
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