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ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ, ɢ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ ɫɢɫɬɟɦɚ ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ. 
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Аɧɨɬаɰіɹ. ȼɢɡɧɚɱɟɧɨ ɜɩɥɢɜ ɨɫɧɨɜɧɢɯ ɩɚɪɚɦɟɬɪɿɜ ɝɿɞɪɨɩɪɢɜɨɞɭ ɧɚ ɱɚɫ ɪɨɡɿɝɪɿɜɚɧɧɹ ɪɨɛɨɱɨʀ ɪɿ-
ɞɢɧɢ ɞɨ ɬɟɦɩɟɪɚɬɭɪɢ, ɳɨ ɡɚɛɟɡɩɟɱɭє ɦɨɠɥɢɜɿɫɬɶ ɣɨɝɨ ɪɨɛɨɬɢ, ɿ ɧɚ ɨɫɧɨɜɿ ɪɟɡɭɥɶɬɚɬɿɜ ɩɪɨɜɟ-
ɞɟɧɢɯ ɞɨɫɥɿɞɠɟɧɶ ɭɞɨɫɤɨɧɚɥɸєɬɶɫɹ ɫɢɫɬɟɦɚ ɬɟɪɦɨɪɟɝɭɥɹɰɿʀ. 
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Abstract. Influence of basic parameters of hydraulic drive on the time of warming-up the working liq-

uid up to the temperature that provides possibility of its work is determined, and on the basis of results 

of the conducted research the system of thermoregulation is improved. 

 

Key words: hydraulic drive, system of thermoregulation, time of the working liquid warming-up. 

 

 

 

 

Ƚɢɞɪɨɩɪɢɜɨɞ ɦɚɲɢɧɵ ɪɟɚɥɢɡɭɟɬ ɫɜɨɢ ɧɚɢ-

ɥɭɱɲɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɢ ɧɨɦɢ-

ɧɚɥɶɧɨɣ ɜɹɡɤɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɡɚɞɚɜɚ-
ɟɦɨɣ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɢ 

ɡɚɜɢɫɹɳɟɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɨɫɧɨɜɧɨɦ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɷɬɨɣ ɠɢɞɤɨɫɬɢ. Ɋɟɝɭɥɢɪɨɜɚɬɶ 
ɬɟɦɩɟɪɚɬɭɪɭ ɢ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ ɦɨɠɧɨ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ, 
ɢɡɦɟɧɟɧɢɟɦ ɦɚɫɫɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, 

ɩɥɨɳɚɞɶɸ ɬɟɩɥɨɨɛɦɟɧɚ ɢ ɬ.ɞ.  

ɉɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɩɨɞ-

ɝɨɬɨɜɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɨ-
ɫɬɨɹɧɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ 
ɧɚɫɨɫɚ ɧɚ ɜɫёɦ ɩɪɨɬɹɠɟɧɢɢ ɪɚɡɨɝɪɟɜɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ [1] ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢ-

ɫɬɟɦ ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
 

   

 

ɍɫɬɪɨɣɫɬɜɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡɦɟɧɟɧɢɟɦ ɦɚɫɫɵ (ɨɛɴё-
ɦɚ) ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞɟ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫ. 1 [1, 2]. 
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ɉɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɧɚ ɞɪɨɫɫɟɥɟ ɜɨɡɧɢɤɚɟɬ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɨ-
ɬɨɪɨɟ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ ɜɨ ɜɫɩɨ-
ɦɨɝɚɬɟɥɶɧɭɸ ɩɨɥɨɫɬɶ ɝɢɞɪɨɛɚɤɚ ɢ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɩɨɞɜɢɠɧɭɸ ɩɟɪɟɝɨɪɨɞɤɭ.  

 
 

Ɋɢɫ. 1. Ƚɢɞɪɨɛɚɤ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɞɜɢɠɧɨɣ 

ɩɟɪɟɝɨɪɨɞɤɨɣ: 1 – ɧɚɫɨɫ; 2 – ɝɢɞɪɨɛɚɤ;  
3 – ɩɨɞɜɢɠɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ; 4, 5 – ɨɫ-
ɧɨɜɧɚɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɩɨɥɨɫɬɢ ɝɢɞ-

ɪɨɛɚɤɚ; 6 – ɫɥɢɜɧɚɹ ɦɚɝɢɫɬɪɚɥɶ; 7 – ɪɟ-
ɝɭɥɢɪɭɸɳɢɣ ɞɪɨɫɫɟɥɶ 

 

ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟ-
ɳɟɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɜɜɟɪɯ, ɩɪɢɱɟɦ ɜɟɥɢɱɢɧɚ 
ɷɬɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫɨɨɬ-
ɧɨɲɟɧɢɟ ɨɛɴɟɦɨɜ ɨɫɧɨɜɧɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶ-
ɧɨɣ ɩɨɥɨɫɬɟɣ ɛɚɤɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɩɟɪɟɩɚ-
ɞɭ ɞɚɜɥɟɧɢɸ (ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ) ɧɚ ɞɪɨɫɫɟɥɟ. 
 

ɍɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɨɫɧɨɜɧɨɣ ɩɨɥɨɫɬɢ ɨɛɟɫ-
ɩɟɱɢɜɚɟɬ ɢɧɬɟɧɫɢɜɧɵɣ ɪɚɡɨɝɪɟɜ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɡɚ ɫɱɟɬ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɝɢɞɪɨɩɪɢ-

ɜɨɞɟ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɩɚɞ 

ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ ɭɦɟɧɶɲɚɟɬɫɹ, ɩɨɞɜɢɠ-

ɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ ɨɩɭɫɤɚɟɬɫɹ ɜɧɢɡ, ɭɜɟɥɢɱɢɜɚɹ 
ɨɛɴɟɦ ɨɫɧɨɜɧɨɣ ɩɨɥɨɫɬɢ, ɡɚ ɫɱɟɬ ɤɨɬɨɪɨɣ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭ-
ɸɳɟɣ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟɦ ɞɪɨɫ-
ɫɟɥɹ ɞɨɛɢɜɚɸɬɫɹ ɪɚɡɧɵɯ ɪɚɜɧɨɜɟɫɧɵɯ ɩɨɥɨ-
ɠɟɧɢɣ ɩɟɪɟɝɨɪɨɞɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɟɨɛ-
ɯɨɞɢɦɨɦɭ ɬɟɩɥɨɜɨɦɭ ɪɟɠɢɦɭ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
 

Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹ-
ɟɬɫɹ ɭɫɤɨɪɟɧɢɟ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɚ ɬɚɤɠɟ 
ɩɨɞɞɟɪɠɤɚ ɧɟɨɛɯɨɞɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɷɬɨɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ. ɇɟɞɨɫɬɚɬɤɚɦɢ 

ɭɫɬɪɨɣɫɬɜɚ ɹɜɥɹɸɬɫɹ: 
– ɭɫɥɨɠɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɛɚɤɚ ɢ ɩɨ-
ɜɵɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɨɱɧɨɫɬɢ ɟɝɨ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɩɪɢɫɭɬɫɬɜɢɟɦ ɩɨɞɜɢɠ-

ɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ, ɤɨɬɨɪɚɹ ɩɟɪɟɞɜɢɝɚɟɬɫɹ 
ɜɜɟɪɯ ɢɥɢ ɜɧɢɡ ɜɞɨɥɶ ɛɚɤɚ ɫ ɨɛɟɫɩɟɱɟɧɢɟɦ 

ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɦɟɠɞɭ ɤɪɚɹɦɢ ɩɨɞɜɢɠɧɨɣ 

ɩɟɪɟɝɨɪɨɞɤɢ ɢ ɫɬɟɧɤɚɦɢ ɛɚɤɚ; 

– ɭɦɟɧɶɲɟɧɢɟ ɬɟɩɥɨɨɛɦɟɧɚ ɦɟɠɞɭ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɶɸ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ ɫɨ ɫɬɨɪɨ-
ɧɵ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɩɨɥɨɫɬɢ; 

– ɭɫɥɨɠɧɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɜ 
ɨɱɟɧɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɨɬɤɪɵɬɵɯ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚɯ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɬɫɭɬɫɬɜɢɹ ɜ ɜɟɪɯɧɟɣ 

ɱɚɫɬɢ ɝɢɞɪɨɛɚɤɚ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ 
ɞɥɹ «ɞɵɯɚɧɢɹ» ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɛɭɫɥɨɜ-
ɥɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɟɦ ɟё ɨɛɴɟɦɚ ɩɪɢ ɪɚɛɨɬɟ 
ɩɨɪɲɧɟɜɵɯ ɢ ɲɬɨɤɨɜɵɯ ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɰɢ-

ɥɢɧɞɪɨɜ. 
 

ɂɡɜɟɫɬɧɚ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭ-
ɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴ-

ɟɦɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞɟ, ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɞɜɢɠɧɨɣ 

ɩɟɪɟɝɨɪɨɞɤɨɣ [1], ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟ-
ɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɚɧɚɥɨɝɢɱɧɵɟ ɬɟɦ, ɤɨɬɨɪɵɟ 
ɜ ɧɚɥɢɱɢɟ ɭ ɨɩɢɫɚɧɧɨɝɨ ɜɵɲɟ ɭɫɬɪɨɣɫɬɜɚ.  
 

Ɋɚɡɪɚɛɨɬɚɧɚ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡɦɟɧɟɧɢɟɦ ɩɥɨɳɚ-
ɞɢ ɬɟɩɥɨɨɬɞɚɱɢ ɢ ɭɫɥɨɜɢɣ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɬɟɩ-

ɥɨɨɛɦɟɧɚ (ɪɢɫ. 2) [1]. ɋɢɫɬɟɦɚ ɫɨɞɟɪɠɢɬ 
ɝɢɞɪɨɛɚɤ 1, ɧɚɫɨɫ 2, ɪɟɝɭɥɢɪɭɸɳɢɣ ɞɪɨɫɫɟɥɶ 
3, ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɧɚ ɫɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɢ 4, 

ɝɢɞɪɨɰɢɥɢɧɞɪ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ 5 ɫ 
ɩɪɭɠɢɧɧɵɦ ɜɨɡɜɪɚɬɨɦ, ɲɬɨɤ ɤɨɬɨɪɨɝɨ ɠɟɫɬ-
ɤɨ ɫɜɹɡɚɧ ɫ ɡɭɛɱɚɬɵɦɢ ɪɟɣɤɚɦɢ 6, 7, 8, 9, ɤɢ-

ɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧɧɵɦɢ ɫ ɠɚɥɸɡɢ 11, ɩɨɜɨ-
ɪɚɱɢɜɚɸɳɢɦɢɫɹ ɜɨɤɪɭɝ ɨɫɟɣ 11.  

 

 
Ɋɢɫ. 2. Ƚɢɞɪɨɛɚɤ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɭɫɥɨɜɢɹ-

ɦɢ ɢ ɩɥɨɳɚɞɶɸ ɬɟɩɥɨɨɬɞɚɱɢ 

 

ɉɪɢ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɧɚ ɪɟɝɭɥɢɪɭɟɦɨɦ ɞɪɨɫɫɟɥɟ ɜɨɡɧɢɤɚɟɬ ɛɨɥɶ-
ɲɨɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ, ɤɨɬɨɪɨɟ ɩɟɪɟɞɜɢɝɚɟɬ 
ɩɨɪɲɟɧɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɩɟɪɟɛɨɪɨɜ ɭɫɢɥɢɟ 
ɩɪɭɠɢɧɵ. ɒɬɨɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɛɥɚɝɨɞɚɪɹ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɫ ɠɚɥɸɡɢ, ɩɨɜɨɪɚɱɢ-

ɜɚɟɬ ɢɯ ɬɚɤ, ɱɬɨ ɨɧɢ ɨɛɪɚɡɭɸɬ ɫ ɱɟɬɵɪɟɯ ɫɬɨ-
ɪɨɧ ɝɢɞɪɨɛɚɤɚ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ ɫ ɜɨɡɞɭɲ-

ɧɵɦ ɩɪɨɫɬɪɚɧɫɬɜɨɦ, ɬɟɦ ɫɚɦɵɦ, ɭɦɟɧɶɲɚɹ 
ɬɟɩɥɨɨɛɦɟɧ ɝɢɞɪɨɛɚɤɚ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. 
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ɀɢɞɤɨɫɬɶ ɜ ɝɢɞɪɨɛɚɤɟ ɧɚɝɪɟɜɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶ-
ɧɨ ɛɵɫɬɪɟɟ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɜɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ, 
ɫɧɢɠɚɟɬɫɹ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ ɢ, 

ɛɥɚɝɨɞɚɪɹ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɜɹɡɢ, ɠɚɥɸɡɢ ɩɨ-
ɜɨɪɚɱɢɜɚɸɬɫɹ, ɭɥɭɱɲɚɹ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ 
ɝɢɞɪɨɛɚɤɨɦ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ɍɟɩɥɨɜɵ-

ɞɟɥɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ 
ɭɥɭɱɲɟɧɢɟɦ ɬɟɩɥɨɨɬɞɚɱɢ, ɢ ɝɢɞɪɨɩɪɢɜɨɞ ɪɚ-
ɛɨɬɚɟɬ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ. 
 

ɇɟɞɨɫɬɚɬɤɚɦɢ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: 
– ɭɫɥɨɠɧɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɛɚɤɚ ɢ ɩɨ-
ɜɵɲɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɤ ɬɨɱɧɨɫɬɢ ɟɝɨ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɧɚɥɢɱɢɟɦ ɠɚɥɸɡɢ ɢ 

ɦɟɯɚɧɢɡɦɚ ɢɯ ɩɨɜɨɪɨɬɚ; 
– ɭɫɥɨɠɧɟɧɢɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɫɥɨɜɢɣ ɢ ɩɥɨ-
ɳɚɞɢ ɬɟɩɥɨɨɬɞɚɱɢ ɫ ɧɢɠɧɟɣ ɢ ɜɟɪɯɧɟɣ ɫɬɨ-
ɪɨɧ ɛɚɤɚ; 
– ɧɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɛɴɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, 

ɤɨɬɨɪɵɣ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ, ɱɬɨ 
ɩɨɜɵɲɚɟɬ ɜɪɟɦɹ ɟё ɜɵɯɨɞɚ ɧɚ ɧɟɨɛɯɨɞɢɦɵɣ 

ɬɟɩɥɨɜɨɣ ɪɟɠɢɦ. 

 

ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɫɨ ɫɞɜɨɟɧɧɵɦ ɝɢɞɪɨɛɚɤɨɦ 

(ɪɢɫ. 3) [1] ɫɨɞɟɪɠɢɬ ɦɚɥɵɣ 1 ɢ ɛɨɥɶɲɨɣ 2 

ɛɚɤɢ, ɨɫɧɚɳёɧɧɵɟ ɜɫɚɫɵɜɚɸɳɟɣ 3 ɢ ɫɥɢɜɧɨɣ 

4 ɧɚɫɚɞɤɚɦɢ, ɡɚɥɢɜɧɨɣ ɝɨɪɥɨɜɢɧɨɣ 5 ɢ ɫɚɩɭ-
ɧɨɦ 6.  

 

 
 

Ɋɢɫ. 3. ɋɞɜɨɟɧɧɵɣ ɝɢɞɪɨɛɚɤ 
 

Ȼɚɤɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɜɟɪɬɢɤɚɥɶɧɵɦ 

ɬɪɭɛɨɩɪɨɜɨɞɨɦ 7. Ɂɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢ-

ɬɟɥɶ ɫɨɫɬɨɢɬ ɢɡ ɡɨɥɨɬɧɢɤɚ 8, ɩɪɭɠɢɧɵ 9, ɪɟ-
ɝɭɥɢɪɨɜɨɱɧɨɝɨ ɜɢɧɬɚ 10, ɤɨɪɩɭɫɚ 11 ɫ ɤɚɧɚ-
ɥɚɦɢ 12 ɢ 13, ɫɨɟɞɢɧёɧɧɵɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ 

14 ɢ 15 ɫ ɦɚɥɵɦ 1 ɢ ɛɨɥɶɲɢɦ 2 ɛɚɤɚɦɢ. 

Ⱦɪɨɫɫɟɥɶ 18, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɤɨɬɨɪɨɝɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ (ɜɹɡɤɨɫɬɢ) 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɥɢɜɧɨɣ 

ɥɢɧɢɢ 16 ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɫɨɟɞɢɧёɧ ɫ ɬɨɪɰɟ-
ɜɨɣ ɩɨɥɨɫɬɶɸ ɡɨɥɨɬɧɢɤɚ 8 ɤɚɧɚɥɨɦ 17.  

 

ɋɨɫɬɚɜɥɹɸɳɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤɢɧɟɦɚɬɢɱɟ-
ɫɤɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɨɛɴɟɞɢɧɟɧɵ ɬɚɤ, ɱɬɨ ɩɪɢ 

ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 
ɭɦɟɧɶɲɟɧɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ 
ɩɨɫɬɟɩɟɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨɬɨɤ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ ɜ ɛɨɥɶɲɨɣ ɛɚɤ, 
ɩɨɞɤɥɸɱɚɹ ɤ ɰɢɪɤɭɥɹɰɢɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɜɫɟ 
ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɫɞɜɨɟɧ-

ɧɨɦ ɝɢɞɪɨɛɚɤɟ.  
 

Ʉɪɨɦɟ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚ-
ɬɭɪɵ, ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 
ɜɨɡɦɨɠɧɨɫɬɶ ɟё ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɨɬɤɪɵɬɵɯ 
ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɜɫɥɟɞɫɬɜɢɟ ɧɚɥɢɱɢɹ ɜ ɜɟɪɯ-
ɧɟɣ ɱɚɫɬɢ ɝɢɞɪɨɛɚɤɚ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɫɬɪɚɧ-

ɫɬɜɚ ɞɥɹ «ɞɵɯɚɧɢɹ» ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɛɭ-
ɫɥɨɜɥɟɧɧɨɝɨ ɢɡɦɟɧɟɧɢɟɦ ɟɟ ɨɛɴɟɦɚ ɩɪɢ 

ɪɚɛɨɬɟ ɩɨɪɲɧɟɜɵɯ ɢ ɲɬɨɤɨɜɵɯ ɩɨɥɨɫɬɟɣ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. 
 

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 
ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɭɯ ɛɚɤɨɜ. 
 

    

 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɩɭɬёɦ 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. Ⱦɥɹ ɞɨɫɬɢ-

ɠɟɧɢɹ ɷɬɨɣ ɰɟɥɢ ɢɫɫɥɟɞɭɟɬɫɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚ-
ɟɬɫɹ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɜɪɟɦɹ ɪɚɡɨɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɷɬɨɝɨ 
ɜɥɢɹɧɢɹ ɢ, ɛɚɡɢɪɭɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶ-
ɬɚɬɚɯ ɫɪɚɜɧɟɧɢɹ, ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ ɫɢɫɬɟɦɚ 
ɬɟɪɦɨɪɟɝɭɥɹɰɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
 

   

     

 
 

ȼɪɟɦɹ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɡɚɞɚɧ-

ɧɵɣ ɢɧɬɟɪɜɚɥ ɬɟɦɩɟɪɚɬɭɪ t  ɫ ɩɨɫɬɨɹɧɧɵɦ 

ɞɨɩɭɫɬɢɦɵɦ ɞɚɜɥɟɧɢɟɦ ɧɚ ɜɯɨɞɟ ɧɚɫɨɫɚ, ɞɨ-
ɫɬɢɝɚɟɦɵɦ ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ɩɨ ɦɟ-
ɪɟ ɪɚɡɨɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɡɚɜɢɫɢɬ ɨɬ 
ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ 
 

ɨɛ ɠ ɝɨ ɝɩ ɝɩ( , , , , , ),ɪf p m m k F     (1) 
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ɝɞɟ ɨɛη  – ɨɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ; p  – ɞɚɜɥɟɧɢɟ ɝɢɞ-

ɪɨɫɢɫɬɟɦɵ; ɪɠm  – ɦɚɫɫɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

ɝɨm  – ɦɚɫɫɚ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; ɝɩk  – ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ; ɝɩF  – ɩɥɨɳɚɞɶ ɬɟɩ-

ɥɨɨɛɦɟɧɚ. 
 

ɂɫɩɨɥɶɡɭɹ ɡɚɜɢɫɢɦɨɫɬɶ (1), ɛɵɥɨ ɭɫɬɚɧɨɜɥɟ-
ɧɨ ɜɥɢɹɧɢɟ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɩɪɢ-

ɜɨɞɚ ɧɚ ɜɪɟɦɹ ɪɚɡɨɝɪɟɜɚ (ɪɢɫ. 4–9). ɉɪɢ ɢɡ-
ɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ɨɛɳɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ 0,7 ɞɨ 
0,95 (ɤɪɢɜɚɹ 1 ɢ 6 ɪɢɫ. 4) ɜɪɟɦɹ ɧɚɝɪɟɜɚ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜ 7 ɪɚɡ. Ɉɛɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɤɚɡɵɜɚɟɬ 
ɧɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ. 
 

 
 

Ɋɢɫ. 4. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɨɛɳɟɝɨ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ: 
1 – 0,7; 2 – 0,75; 3 – 0,8; 4 – 0,85; 5 – 0,9; 

6 – 0,95 

 
 

Ɋɢɫ. 5. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ:  
1 – 6 Ɇɉɚ; 2 – 8 Ɇɉɚ; 3 – 10 Ɇɉɚ; 4 – 12 

Ɇɉɚ; 5 – 14 Ɇɉɚ; 6 – 16 Ɇɉɚ 

ɋɥɟɞɭɸɳɢɦ ɩɨ ɫɬɟɩɟɧɢ ɜɥɢɹɧɢɹ ɧɚ ɜɪɟɦɹ 
ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɞɚɜɥɟɧɢɟ 
(ɪɢɫ. 5). ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɫ 6 Ɇɉɚ ɞɨ 
16 Ɇɉɚ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɭɦɟɧɶɲɢɥɨɫɶ ɜ 2,5 

ɪɚɡɚ. 
 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɦɚɫɫɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɫ 
300 ɤɝ ɞɨ 50 ɤɝ (ɤɪɢɜɵɟ 1 ɢ 6, ɪɢɫ. 6) ɜɪɟɦɹ 
ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 2 

ɪɚɡɚ. 
 

 
 

Ɋɢɫ. 6. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɦɚɫɫɵ ɠɢɞɤɨɫɬɢ: 1 – 50 ɤɝ; 
2 – 100 ɤɝ; 3 – 122,6 ɤɝ; 4 – 200 ɤɝ; 5 – 

250 ɤɝ; 6 – 300 ɤɝ 
 

ȼɥɢɹɧɢɟ ɦɚɫɫɵ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɜɪɟɦɹ 
ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 7. 

ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɦɚɫɫɵ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫ 930 ɤɝ ɞɨ 430 ɤɝ (ɤɪɢɜɵɟ 6 ɢ 1) ɜɪɟɦɹ 
ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɜ 1,5 

ɪɚɡɚ. 
 

 
 

Ɋɢɫ. 7. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɦɚɫɫɵ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ: 
1 – 430 ɤɝ; 2 – 530 ɤɝ; 3 – 630 ɤɝ; 4 –  

730 ɤɝ; 5 – 830 ɤɝ; 6 – 930 ɤɝ 
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ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ 

ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ 2 ɞɨ 12 
2

ȼɬ
ɦ Ʉ  ɜɪɟɦɹ ɧɚɝɪɟɜɚ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 1,1 ɪɚɡɚ 
(ɤɪɢɜɵɟ 1 ɢ 6, ɪɢɫ. 8). 
 

 
 

Ɋɢɫ. 8. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɨɬɞɚɱɢ 

ɝɢɞɪɨɩɪɢɜɨɞɚ: 1 – 2 
2

ȼɬ
ɦ Ʉ ; 2 – 4 

2

ȼɬ
ɦ Ʉ ; 

3 – 6 
2

ȼɬ
ɦ Ʉ ; 4 – 8 

2

ȼɬ
ɦ Ʉ ; 5 – 10 

2

ȼɬ
ɦ Ʉ ; 

6 – 12 
2

ȼɬ
ɦ Ʉ  

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɩɥɨɳɚɞɢ ɬɟɩɥɨɨɛɦɟɧɚ ɝɢɞ-

ɪɨɩɪɢɜɨɞɚ ɫ 6 ɞɨ 11 ɦ2 ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 1,1 ɪɚɡɚ (ɤɪɢ-

ɜɵɟ 1 ɢ 6, ɪɢɫ. 9). 
 

 
 

Ɋɢɫ. 9. Ɂɚɜɢɫɢɦɨɫɬɶ ɜɪɟɦɟɧɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɬ ɩɥɨɳɚɞɢ ɬɟɩɥɨɨɛɦɟɧɚ: 1 – 

5,62 2ɦ ; 2 – 6,62 2ɦ ; 3 – 7,62 2ɦ ; 4 – 

8,62 2ɦ ; 5 – 9,62 2ɦ ; 6 – 10,62 2ɦ  

 

 

 

 

  

    

 

 

ɍɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɪɢɫ. 10) 

[4, 5] ɫɨɫɬɨɢɬ ɢɡ ɝɢɞɪɨɛɚɤɚ 1 ɫ ɪɚɫɩɨɥɨɠɟɧ-

ɧɨɣ ɜ ɧёɦ ɩɨɞɜɢɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɨɣ 2, ɝɟɪɦɟ-
ɬɢɱɧɨɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɬɟɧɤɚɦ ɢ ɞɧɢɳɭ 

ɛɚɤɚ ɢ ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɜɦɟɫɬɟ ɫ 
ɨɫɶɸ 3, ɫ ɤɨɬɨɪɨɣ ɨɧɚ ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɚ. Ɋɵ-

ɱɚɝ 4 ɠɟɫɬɤɨ ɫɜɹɡɚɧ ɫ ɨɫɶɸ 3 ɢ ɲɚɪɧɢɪɨɦ ɫ 
ɬɹɝɨɣ 5, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɲɚɪɧɢɪɧɨ 
ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɲɬɨɤɨɦ 6 ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9, 

ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɩɪɭɠɢɧɭ 7 ɧɚ ɲɬɨɤɟ 6 ɢ ɩɨɪ-
ɲɟɧɶ 8. Ƚɢɞɪɨɰɢɥɢɧɞɪ 9 ɬɪɭɛɨɩɪɨɜɨɞɨɦ 10 

ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ 11, ɧɚ 
ɤɨɬɨɪɨɣ ɩɟɪɟɞ ɜɯɨɞɨɦ ɜ ɛɚɤ ɪɚɫɩɨɥɨɠɟɧ 

ɞɪɨɫɫɟɥɶ 12, ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɤɨɬɨɪɨɦ 

ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ (ɜɹɡɤɨɫɬɢ) ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ. ɂɡ ɛɚɤɚ 1 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ 
ɦɚɝɢɫɬɪɚɥɶ 13 ɫɥɟɞɭɟɬ ɤ ɧɚɫɨɫɭ 14, ɨɬɤɭɞɚ 
ɩɨɞɚɟɬɫɹ ɤ ɝɢɞɪɨɩɪɢɜɨɞɭ. ɋɜɟɪɯɭ ɛɚɤɚ ɧɚɯɨ-
ɞɢɬɫɹ ɫɚɩɭɧ 15. 

 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ (ɜɹɡɤɨɫɬɢ) ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-
ɡɨɦ. ɏɨɥɨɞɧɚɹ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ, ɤɨɬɨɪɚɹ 
ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɜɹɡɤɨɫɬɶ, ɧɭɠɞɚɟɬɫɹ ɜ ɛɨɥɶ-
ɲɟɦ ɞɚɜɥɟɧɢɢ ɞɥɹ ɫɜɨɟɝɨ ɩɪɨɯɨɠɞɟɧɢɹ ɱɟɪɟɡ 
ɞɪɨɫɫɟɥɶ 12. ɗɬɨ ɜɵɡɵɜɚɟɬ ɩɨɜɵɲɟɧɢɟ ɞɚɜ-
ɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 10 ɢ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨ-
ɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9. ɗɬɨ ɞɚɜɥɟɧɢɟ ɜɵɡɵ-

ɜɚɟɬ ɩɟɪɟɞɜɢɠɟɧɢɟ ɩɨɪɲɧɹ 8, ɤɨɬɨɪɵɣ ɱɟɪɟɡ 
ɲɬɨɤ 6, ɬɹɝɭ 5 ɢ ɪɵɱɚɝ 4 ɩɨɜɨɪɚɱɢɜɚɟɬ ɨɫɶ 3 ɫ 
ɩɟɪɟɝɨɪɨɞɤɨɣ 2, ɫɠɢɦɚɹ ɩɪɢ ɷɬɨɦ ɩɪɭɠɢɧɭ 7. 

ɉɨɞɜɢɠɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ ɫɬɚɧɨɜɢɬɫɹ ɜ ɫɜɨɟ 
ɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɨɛɪɚɡɨɜɵɜɚɹ ɜɦɟɫɬɟ ɫɨ 
ɫɬɟɧɤɚɦɢ ɛɚɤɚ ɞɜɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɢɡɨɥɢɪɨ-
ɜɚɧɧɵɟ ɩɨɥɨɫɬɢ Ⱥ ɢ Ȼ. Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ, 
ɩɪɨɯɨɞɹ ɩɨ ɦɟɧɶɲɟɣ ɩɨ ɨɛɴɟɦɭ ɩɨɥɨɫɬɢ Ⱥ, 

ɭɫɤɨɪɟɧɧɨ ɩɪɨɝɪɟɜɚɟɬɫɹ, ɜɹɡɤɨɫɬɶ ɟɟ ɭɦɟɧɶ-
ɲɚɟɬɫɹ, ɱɬɨ ɜɵɡɵɜɚɟɬ ɭɦɟɧɶɲɟɧɢɟ ɞɚɜɥɟɧɢɹ 
ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ 12, ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ 10 ɢ ɜ 
ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 9. ȼɫɥɟɞ-
ɫɬɜɢɟ ɷɬɨɝɨ ɫɠɚɬɚɹ ɩɪɭɠɢɧɚ 7 ɩɟɪɟɞɜɢɝɚɟɬ 
ɩɨɪɲɟɧɶ 8 ɜɩɪɚɜɨ, ɱɬɨ ɱɟɪɟɡ ɲɬɨɤ 6, ɬɹɝɭ 5 ɢ 

ɪɵɱɚɝ 4 ɜɵɡɵɜɚɟɬ ɩɨɜɨɪɨɬ ɨɫɢ 3 ɜɦɟɫɬɟ ɫ ɩɟ-
ɪɟɝɨɪɨɞɤɨɣ 2. Ɇɟɠɞɭ ɩɨɥɨɫɬɹɦɢ Ⱥ ɢ Ȼ ɨɛɪɚ-
ɡɭɟɬɫɹ ɳɟɥɶ ɫɨɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɚɹ ɪɚɫɬɟɬ ɩɨ 
ɦɟɪɟ ɩɪɨɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɟɩɟɧɧɨ 

ɩɨɞɤɥɸɱɚɹ ɤ ɰɢɪɤɭɥɹɰɢɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɜɫɟ 
ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ȼ ɨɤɨɧɱɚ-
ɬɟɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨɞɜɢɠɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ 
ɭɩɢɪɚɟɬɫɹ ɜ ɫɬɟɧɤɭ ɛɚɤɚ ɫɜɨɟɣ ɧɢɠɧɟɣ ɱɚ-
ɫɬɶɸ (ɪɢɫ. 4, Ƚ – Ƚ, ɩɭɧɤɬɢɪɧɵɟ ɥɢɧɢɢ), ɚ ɱɟ-
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ɪɟɡ ɡɚɡɨɪ ɦɟɠɞɭ ɜɟɪɯɧɟɣ ɱɚɫɬɶɸ ɩɟɪɟɝɨɪɨɞɤɢ 

ɢ ɫɬɟɧɤɨɣ ɛɚɤɚ ɩɪɨɯɨɞɢɬ ɜɟɫɶ ɩɨɬɨɤ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ. ɉɟɪɟɝɨɪɨɞɤɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɩɟɪɟ-
ɦɟɲɢɜɚɧɢɸ (ɬɭɪɛɭɥɢɡɚɰɢɢ) ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɤɨɬɨɪɨɟ ɭɥɭɱɲɚɟɬ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢ ɫɬɟɧɤɚɦɢ ɛɚɤɚ. ɉɨ-
ɞɜɢɠɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɬɟɩɥɨ-
ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɤɨɬɨɪɵɣ ɭɦɟɧɶ-
ɲɚɟɬ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ ɩɨɥɨɫɬɹɦɢ Ⱥ ɢ Ȼ, 

ɭɛɵɫɬɪɹɹ ɧɚɝɪɟɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɧɚɱɚɥɟ 
ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢ-

ɹɟɬ ɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ 
ɩɨɥɨɫɬɹɦɢ Ⱥ ɢ Ȼ. Ʉ ɩɨɞɜɢɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ 
2 ɠɟɫɬɤɨ ɤɪɟɩɢɬɫɹ ɡɚɫɥɨɧɤɚ 16 ɫ ɜɵɬɨɱɤɚɦɢ 

(ɫɧɨɫɤɚ ȼ ɧɚ ɪɢɫ. 10 ɢ ɨɬɞɟɥɶɧɨ ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫ. 11).  

 

 
 
Ɋɢɫ. 10. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

ɉɪɢ ɩɨɜɨɪɨɬɟ ɩɨɞɜɢɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ ɳɟɥɶ 
ɫɨɟɞɢɧɟɧɢɹ ɦɟɠɞɭ ɩɨɥɨɫɬɹɦɢ Ⱥ ɢ Ȼ ɫɧɚɱɚɥɚ 
ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɡɚɫɥɨɧɤɨɣ 16 ɢ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɵɬɨɱɤɚɦ ɜ 
ɷɬɨɣ ɡɚɫɥɨɧɤɟ. ɉɥɨɳɚɞɶ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɪɚɫɬɟɬ ɩɨɫɬɟɩɟɧɧɨ, ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɤɨɧɮɢɝɭɪɚɰɢɢ ɜɵɬɨɱɟɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɰɢɪɤɭɥɢɪɭɟɬ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞɟ. ɍɩɪɨɳɟɧɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫɢɫɬɟ-
ɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɥɢɱɢɟɦ ɜ 
ɝɢɞɪɨɛɚɤɟ ɩɨɞɜɢɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ, ɤɨɬɨɪɚɹ 
ɧɟ ɩɟɪɟɞɜɢɝɚɟɬɫɹ, ɤɚɤ ɜ ɨɩɢɫɚɧɧɵɯ ɜɵɲɟ 
ɭɫɬɪɨɣɫɬɜɚɯ, ɚ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɜ ɝɢɞɪɨɛɚɤɟ, 
ɨɛɪɚɡɨɜɵɜɚɹ ɜɦɟɫɬɟ ɫɨ ɫɬɟɧɤɚɦɢ ɛɚɤɚ ɞɜɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɩɨɥɨɫɬɢ Ⱥ ɢ 

Ȼ, ɢ ɤɨɬɨɪɚɹ ɫɨɡɞɚёɬ ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɫɧɚɱɚɥɚ ɧɟɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɱɟɪɟɡ ɩɨɥɨɫɬɶ Ⱥ, 

ɚ ɡɚɬɟɦ, ɩɨ ɦɟɪɟ ɩɪɨɝɪɟɜɚɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-

ɫɬɢ, ɩɨɫɬɟɩɟɧɧɨ ɤ ɷɬɨɦɭ ɩɨɬɨɤɭ ɩɪɢɫɨɟɞɢɧɹ-
ɟɬɫɹ ɜɟɫɶ ɨɛɴɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞ-

ɪɨɛɚɤɟ.  
 

 
 

Ɋɢɫ. 11. ɉɨɞɜɢɠɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ ɫ ɡɚɫɥɨɧɤɨɣ  

 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ ɹɜ-
ɥɹɟɬɫɹ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 

ɜɥɢɹɬɶ ɧɚ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɰɢɪɤɭɥɢɪɭɟɬ ɜ ɝɢɞɪɨ-
ɩɪɢɜɨɞɟ, ɡɚɫɥɨɧɤɨɣ ɫ ɜɵɬɨɱɤɚɦɢ, ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɣ ɧɚ ɩɨɞɜɢɠɧɨɣ ɩɟɪɟɝɨɪɨɞɤɟ. 
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ɉɪɟɞɥɚɝɚɟɦɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨ-
ɜɚɧɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɟɪɟɨɛɨɪɭɞɨɜɚɧɢɢ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ ɦɚɲɢɧ. Ⱦɥɹ ɟё ɢɡ-
ɝɨɬɨɜɥɟɧɢɹ ɢɦɟɟɬɫɹ ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚ-
ɰɢɹ. 
 

 

 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɫɢɫɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨ ɭɱɢɬɵɜɚɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɨɫ-
ɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɜɪɟɦɹ 
ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

 

Ȼɟɡɤɚɜɢɬɚɰɢɨɧɧɵɣ ɪɟɠɢɦ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɞɨɫɬɢɝɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɫɬɨ-
ɹɧɧɨɝɨ ɞɨɩɭɫɬɢɦɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɧɚɫɨ-
ɫɚ ɡɚ ɫɱёɬ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞɚɱɢ ɩɨ ɦɟɪɟ ɪɚɡɨ-
ɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɜɪɟɦɹ ɧɚɝɪɟɜɚ ɨɤɚɡɵɜɚɸɬ ɨɛɳɟɟ 
ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɞɚɜɥɟɧɢɟ ɜ ɧёɦ. 

 

ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɢɞɪɨɩɪɢɜɨɞɚ. ȼ ɪɚɦɤɚɯ ɷɬɢɯ 
ɨɝɪɚɧɢɱɟɧɢɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɨɛɴɟɞɢɧёɧɧɭɸ ɫɢɫɬɟɦɭ ɩɚɪɚ-
ɦɟɬɪɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɜɵɲɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɢɞɪɨɛɚɤɚ ɫ ɩɨɜɨɪɨɬɧɨɣ ɩɟɪɟ-
ɝɨɪɨɞɤɨɣ ɢ ɡɚɫɥɨɧɤɨɣ ɫ ɜɵɪɟɡɚɦɢ, ɤɨɧɮɢɝɭ-

ɪɚɰɢɹ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨ-
ɞɢɦɵɣ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɦɚɫɫɵ ɪɚɛɨɱɟɣ 

ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭɸɳɟɣ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ. 
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