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ȼɧɟɞɪɟɧɢɟ ɧɨɜɨɣ ɬɟɯɧɢɤɢ, ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɬɪɟɛɭɟɬ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚ-
ɧɢɹ ɮɨɪɦ ɢ ɦɟɬɨɞɨɜ ɨɯɪɚɧɵ ɬɪɭɞɚ. Ɉɫɨɛɭɸ 

ɜɚɠɧɨɫɬɶ ɡɞɟɫɶ ɢɦɟɸɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɵ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɫɱɚɫɬ-
ɧɵɯ ɫɥɭɱɚɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɩɪɨɤɢɞɵɜɚɧɢɹ 
ɬɪɚɤɬɨɪɨɜ. ɋɬɪɨɝɨɟ ɜɵɩɨɥɧɟɧɢɟ ɫɢɫɬɟɦɵ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɦɚɲɢɧɧɨ-ɬɪɚɤ-

ɬɨɪɧɨɝɨ ɩɚɪɤɚ – ɨɞɧɨ ɢɡ ɝɥɚɜɧɟɣɲɢɯ ɨɪɝɚɧɢ-

ɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɨɛɟɫɩɟ-
ɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ ɢ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɧɢɣ. 

 

  

 

ɇɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɪɚɫɫɦɚɬɪɢɜɚɸɬ ɤɚɤ ɫɥɟɞ-
ɫɬɜɢɟ ɧɟɨɠɢɞɚɧɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɣ ɫɢɬɭɚɰɢɢ, ɱɬɨ ɬɨɠɞɟɫɬɜɟɧɧɨ ɢɡɦɟ-
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ɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹ-
ɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ [1]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɫɤɥɚɞɵɜɚɸɬɫɹ ɤɚɤ ɢɡ ɜɧɟɲ-

ɧɢɯ ɨɛɴɟɤɬɢɜɧɵɯ ɭɫɥɨɜɢɣ, ɬɚɤ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɨɩɚɫɧɵɯ ɞɟɣɫɬɜɢɣ ɱɟɥɨɜɟɤɚ, ɱɚɳɟ ɜɫɟɝɨ ɧɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɮɟɫɫɢɨ-
ɧɚɥɶɧɨɝɨ ɩɨɜɟɞɟɧɢɹ.  
 

ȼ ɬɚɛɥ. 1 ɩɪɢɜɟɞɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɫɨ ɫɦɟɪɬɟɥɶɧɵɦ ɢɫɯɨ-
ɞɨɦ ɫɪɟɞɢ ɬɪɚɤɬɨɪɢɫɬɨɜ-ɦɚɲɢɧɢɫɬɨɜ ɡɚ ɩɨɫɥɟɞ-
ɧɢɟ ɩɹɬɶ ɥɟɬ. 
 

Ɍɚɛɥɢɰɚ 1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɬɪɚɜɦɚɬɢɡɦ ɫɨ 
ɫɦɟɪɬɟɥɶɧɵɦ ɢɫɯɨɞɨɦ ɫɪɟɞɢ ɬɪɚɤɬɨɪɢɫɬɨɜ-
ɦɚɲɢɧɢɫɬɨɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ  

ɩɪɨɢɡɜɨɞɫɬɜɚ (ɡɚ ɜɢɞɚɦɢ ɩɪɨɢɫɲɟɫɬɜɢɣ) 

 

ɉɪɢɱɢɧɵ ȼɫɟɝɨ % 

ɋɬɨɥɤɧɨɜɟɧɢɟ 999 33 

ɋɬɨɥɤɧɨɜɟɧɢɟ ɫ ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɦ 

ɬɪɚɧɫɩɨɪɬɨɦ 

28 0,9 

Ɉɩɪɨɤɢɞɵɜɚɧɢɟ 857 28,2 

Ɉɩɪɨɤɢɞɵɜɚɧɢɟ ɩɪɢ 

ȾɌɉ 

42 1,4 

ɇɚɟɡɞ ɧɚ ɩɪɟɩɹɬɫɬɜɢɟ  1060 34,8 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɩɪɨɢɫɲɟ-
ɫɬɜɢɣ 

58 1,7 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɟɞɩɨɫɵɥɨɤ ɫɧɢɠɟɧɢɹ 
ɨɩɚɫɧɨɫɬɢ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɹɜɥɹɟɬɫɹ ɫɨɞɟɪ-
ɠɚɧɢɟ ɜ ɧɨɪɦɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɢɡɜɨɞ-
ɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ – ɩɨɥɟɣ, ɞɨɪɨɝ ɢ ɦɚɲɢɧ-

ɧɨ-ɬɪɚɤɬɨɪɧɵɯ ɚɝɪɟɝɚɬɨɜ (ɆɌȺ). ɉɪɢ ɷɬɨɦ 

ɧɚɞɟɠɧɨɫɬɶ ɆɌȺ ɞɨɥɠɧɚ ɪɚɫɰɟɧɢɜɚɬɶɫɹ ɤɚɤ 
ɫɭɳɟɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɡ-ɡɚ ɨɩɪɨ-
ɤɢɞɵɜɚɧɢɣ. ɉɪɢ ɪɚɛɨɬɟ ɫɤɨɪɨɫɬɧɵɯ ɫɨɜɪɟ-
ɦɟɧɧɵɯ ɬɪɚɤɬɨɪɨɜ ɧɚ ɫɤɥɨɧɚɯ ɷɬɨ ɨɛɪɟɬɚɟɬ 
ɨɫɨɛɭɸ ɡɧɚɱɢɦɨɫɬɶ [2]. 

 

    

 

ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɫɨɜɟɪɲɟɧɫɬɜɨ-
ɜɚɧɢɟ ɮɨɪɦ ɢ ɦɟɬɨɞɨɜ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɩɪɨɤɢ-

ɞɵɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ. 
 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɫɮɨɪ-
ɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ: 
– ɩɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɧɟɤɨɬɨɪɵɯ ɮɚɤɬɨɪɨɜ ɫɧɢ-

ɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢɡ-ɡɚ 
ɨɩɪɨɤɢɞɵɜɚɧɢɹ; 

– ɪɚɡɪɚɛɨɬɚɬɶ ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɧɚ ɪɚɧɧɟɣ 

ɫɬɚɞɢɢ ɜɨɡɦɭɳɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɩɪɨɜɟɫɬɢ 

ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɚɛɢɥɢɡɚɰɢɸ ɩɨɩɟɪɟɱɧɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɬɪɚɤɬɨɪɚ. 
 

     

     
 
ɇɚɞɟɠɧɨɫɬɶ ɆɌȺ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 1) ɩɪɢ-
ɫɩɨɫɨɛɥɟɧɧɨɫɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɫɜɨɟɝɨ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 2) ɫɬɚɛɢɥɶɧɨɫɬɶ ɷɤɫ-
ɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ; 3) ɫɬɚɛɢɥɶɧɨɫɬɶ 
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ; 4) ɛɟɡɨɬɤɚɡ-
ɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 5) ɭɫɬɨɣɱɢɜɨɫɬɶ ɨɬ ɨɩɪɨɤɢ-
ɞɵɜɚɧɢɹ. 
 
Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɢɡ ɮɚɤɬɨɪɨɜ, ɨɩɪɟ-
ɞɟɥɹɸɳɢɯ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɫɜɨɣɫɬɜɚ. 
 
Ȼɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɵ ɢ ɜɵɩɨɥɧɟɧɢɟ ɚɝɪɨɬɟɯ-
ɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤɚɱɟɫɬɜɚ ɦɟɯɚɧɢɡɢɪɨ-
ɜɚɧɧɵɯ ɪɚɛɨɬ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɫɨɫɬɨɹɧɢɟɦ 
ɜɨɞɢɬɟɥɹ, ɬɚɤ ɢ ɫɨɫɬɨɹɧɢɟɦ ɆɌȺ, ɩɨɷɬɨɦɭ 
ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɷɬɢɯ ɮɚɤɬɨɪɚɯ. 
 
ɋɨɫɬɨɹɧɢɟ ɜɨɞɢɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɭɫɥɨɜɢɣ ɬɪɭ-
ɞɚ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɫɚɦɨɝɨ ɬɪɚɤɬɨɪɢɫɬɚ. ȼ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɮɨɪɦɢɪɭɸɬɫɹ 
ɫɥɟɞɭɸɳɟɣ ɝɪɭɩɩɨɣ ɮɚɤɬɨɪɨɜ:  
– ɨɩɪɟɞɟɥɹɸɳɢɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɨɬ ɤɨɬɨɪɵɯ 
ɡɚɜɢɫɢɬ ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɜɨɞɢɬɟɥɹ 
(ɦɢɤɪɨɤɥɢɦɚɬ ɤɚɛɢɧɵ, ɲɭɦ, ɜɢɛɪɚɰɢɢ ɢ ɤɨ-
ɥɟɛɚɧɢɹ, ɨɫɜɟɳɟɧɧɨɫɬɶ, ɡɚɩɵɥɟɧɧɨɫɬɶ ɢ ɡɚɝɚ-
ɡɨɜɚɧɧɨɫɬɶ); 
– ɫɨɫɬɚɜɥɹɸɳɢɟ ɩɪɟɞɦɟɬ ɷɪɝɨɧɨɦɢɤɢ – ɭɞɨɛ-
ɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ, ɪɚ-
ɛɨɱɚɹ ɩɨɡɚ ɜɨɞɢɬɟɥɹ, ɨɛɡɨɪɧɨɫɬɶ, ɩɫɢɯɨɥɨɝɢ-
ɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɜɨɞɢɬɟɥɹ; 
– ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɷɫɬɟɬɢɱɟɫɤɢɟ, ɜɥɢɹɸɳɢɟ 
ɧɚ ɧɚɫɬɪɨɟɧɢɟ ɢ ɬɨɧɭɫ ɜɨɞɢɬɟɥɹ; 
– ɦɨɪɚɥɶɧɨɝɨ ɯɚɪɚɤɬɟɪɚ (ɜɫɟ, ɱɬɨ ɫɩɨɫɨɛ-
ɫɬɜɭɟɬ ɚɬɦɨɫɮɟɪɟ ɷɧɬɭɡɢɚɡɦɚ ɩɪɢ ɜɵɩɨɥɧɟ-
ɧɢɢ ɪɚɛɨɬɵ). 
 
Ʉɪɨɦɟ ɮɚɤɬɨɪɨɜ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɫɨɫɬɨɹɧɢɟ 
ɜɨɞɢɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɨɛɫɬɜɟɧɧɵɯ ɤȺ-
ɱɟɫɬɜ. ɋɸɞɚ ɨɬɧɨɫɹɬɫɹ: 
– ɩɫɢɯɨɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɯ 
ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɜɨɞɢɬɟɥɸ 
(ɛɵɫɬɪɨɬɚ ɪɟɚɤɰɢɢ, ɛɵɫɬɪɨɬɚ ɜɨɫɩɪɢɹɬɢɹ, 
ɜɧɢɦɚɬɟɥɶɧɨɫɬɶ, ɭɦɟɧɢɟ ɪɚɫɩɪɟɞɟɥɹɬɶ ɜɧɢ-
ɦɚɧɢɟ – ɫɩɨɫɨɛɧɨɫɬɶ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɫɜɨɢ 
ɦɚɧɢɩɭɥɹɰɢɢ ɢ ɞɪ.); 
– ɩɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɜ ɦɨɦɟɧɬ 
ɪɚɛɨɬɵ – ɜɫɟ, ɱɬɨ ɫɨɡɞɚɟɬ ɧɚɫɬɪɨɟɧɢɟ ɢ ɬɟɦɩ 
ɧɚɪɚɫɬɚɧɢɹ ɭɬɨɦɥɟɧɢɹ, ɜɵɡɜɚɧɧɵɣ ɷɬɢɦ ɨɛ-
ɫɬɨɹɬɟɥɶɫɬɜɨɦ; 
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– ɤɜɚɥɢɮɢɤɚɰɢɹ, ɨɩɵɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɫɬɚɠɟɦ 
ɪɚɛɨɬɵ, ɧɚɬɪɟɧɢɪɨɜɚɧɧɨɫɬɶɸ, ɫɩɨɫɨɛɫɬɜɭɸ-
ɳɢɟ ɜɵɞɟɪɠɤɟ ɢ ɜɵɧɨɫɥɢɜɨɫɬɢ ɜɨɞɢɬɟɥɹ. 
 
ɋɨɫɬɨɹɧɢɟ ɆɌȺ ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɫɜɨɣɫɬɜ ɢ 
ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. ɋɜɨɣɫɬɜɚ, ɨɩɪɟɞɟɥɹɸɳɢɟ 
ɫɨɫɬɨɹɧɢɟ ɆɌȺ, – ɷɬɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɜɟɪ-
ɲɟɧɫɬɜɨ ɬɪɚɤɬɨɪɚ, ɚɝɪɟɝɚɬɢɪɭɟɦɵɯ ɫ ɧɢɦ 
ɦɚɲɢɧ, ɷɥɟɦɟɧɬɨɜ ɫɨɱɥɟɧɟɧɢɹ ɢɥɢ ɧɚɜɟɫɤɢ; 
ɬɟɯɧɢɱɟɫɤɚɹ ɢɫɩɪɚɜɧɨɫɬɶ ɜɫɟɯ ɱɚɫɬɟɣ ɚɝɪɟɝɚ-
ɬɚ; ɩɪɚɜɢɥɶɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɢɥɢ ɪɟɝɭɥɢɪɨɜɤɢ 
ɜɫɟɯ ɫɢɫɬɟɦ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ; ɫɬɟɩɟɧɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 
ɨɩɬɢɦɢɡɚɰɢɢ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɢ ɞɪ.  

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɨ ɤɨɥɢɱɟɫɬɜɨ ɨɩɪɨ-
ɤɢɞɵɜɚɧɢɣ ɬɪɚɤɬɨɪɚ ɫ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ 

ɚɝɪɟɝɚɬɢɪɨɜɚɧɢɹ ɢ ɯɚɪɚɤɬɟɪ ɬɪɚɜɦ, ɩɨɥɭɱɚɟ-
ɦɵɯ ɨɩɟɪɚɬɨɪɨɦ ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɢ. 

 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɞɬɜɟɪɠɞɚɸɬ, 
ɱɬɨ ɬɹɠɟɥɵɟ ɢ ɫɦɟɪɬɟɥɶɧɵɟ ɬɪɚɜɦɵ ɩɨɥɭɱɚɟɬ 
ɨɩɟɪɚɬɨɪ ɩɪɢ ɞɜɢɠɟɧɢɢ ɬɪɚɤɬɨɪɚ ɛɟɡ ɩɪɢɰɟɩɚ 
ɢɥɢ ɫ ɧɚɜɟɫɧɵɦ ɡɜɟɧɨɦ. Ʌɟɝɤɢɟ ɬɪɚɜɦɵ ɨɩɟ-
ɪɚɬɨɪ ɩɨɥɭɱɚɟɬ ɩɪɢ ɨɩɪɨɤɢɞɵɜɚɧɢɢ ɬɪɚɤɬɨɪɚ, 
ɞɜɢɝɚɜɲɟɝɨɫɹ ɫ ɩɪɢɰɟɩɨɦ ɢɥɢ ɫ ɧɚɜɟɫɧɵɦɢ 

ɨɪɭɞɢɹɦɢ. 

 

     

ɚ                                                                                    ɛ 
Ɋɢɫ. 1. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɫɥɭɱɚɟɜ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɬɪɚɤɬɨɪɨɜ Ɍ-150Ʉ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɝɪɭɡɤɢ (ɚ) 

ɢ ɬɹɠɟɫɬɶ ɬɪɚɜɦɢɪɨɜɚɧɢɹ ɨɩɟɪɚɬɨɪɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ (ɛ) 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɨɬ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɫɜɨɣɫɬɜ ɤɨɦɩɥɟɤɫɧɨɝɨ ɷɤɫɩɥɭɚɬɚ-
ɰɢɨɧɧɨɝɨ ɫɜɨɣɫɬɜɚ ɬɪɚɤɬɨɪɨɜ. ɋɨɯɪɚɧɟɧɢɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫɧɵɯ ɦɚɲɢɧ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɧɚɩɪɚɜɥɟ-
ɧɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɢ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɬɪɚɤɬɨɪɚɯ [3]. 

 

ɋɤɥɨɧɵ ɫɨɡɞɚɸɬ ɩɨɜɵɲɟɧɧɭɸ ɨɩɚɫɧɨɫɬɶ ɩɟ-
ɪɟɜɨɪɚɱɢɜɚɧɢɹ ɬɪɚɤɬɨɪɚ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 
ɫɥɭɱɚɟ ɩɨɩɟɪɟɱɧɨɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ, ɱɬɨ ɦɨ-
ɠɟɬ ɜɵɡɜɚɬɶ ɬɹɠɟɥɵɟ ɬɪɚɜɦɵ ɬɪɚɤɬɨɪɢɫɬɚ ɢ 

ɫɟɪɶɟɡɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɚɤɬɨɪɚ. 
 

Ɋɚɫɫɦɨɬɪɢɦ ɞɜɢɠɟɧɢɟ ɬɪɚɤɬɨɪɚ ɧɚ ɩɨɩɟɪɟɱ-
ɧɨɦ ɭɤɥɨɧɟ.  
 

ɍɫɥɨɜɢɟɦ ɛɨɤɨɜɨɝɨ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɬɪɚɤɬɨɪɚ 
ɹɜɥɹɟɬɫɹ ɩɨɜɨɪɨɬ ɨɫɬɨɜɚ ɦɚɲɢɧɵ ɜ ɩɨɩɟɪɟɱ-
ɧɨɣ ɩɥɨɫɤɨɫɬɢ ɧɚ ɭɝɨɥ ɩɪȖ , ɹɜɥɹɸɳɢɣɫɹ ɩɪɟ-
ɞɟɥɶɧɵɦ ɩɨ ɭɫɥɨɜɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟ-
ɧɢɹ ɜ ɩɨɩɟɪɟɱɧɨɣ ɩɥɨɫɤɨɫɬɢ. 

 

ɩɪȖ = α ȕ ,   (1) 

ɝɞɟ α  – ɭɝɨɥ ɩɨɩɟɪɟɱɧɨɣ ɫɬɚɬɢɱɟɫɤɨɣ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ ɬɪɚɤɬɨɪɚ. 
 

α = arctg ,
2

B

h
   (2) 

 

ɝɞɟ В – ɤɨɥɟɹ (ɩɨɩɟɪɟɱɧɚɹ ɤɨɥɟɫɧɚɹ ɛɚɡɚ); h – 
ɜɵɫɨɬɚ ɰɟɧɬɪɚ ɦɚɫɫ; ȕ  – ɭɝɨɥ ɩɨɩɟɪɟɱɧɨɝɨ 
ɭɤɥɨɧɚ ɞɨɪɨɝɢ. 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɭɝɥɨɜɨɝɨ ɜɨɡ-
ɦɭɳɟɧɢɹ ɜȖ  ɜ ɩɨɩɟɪɟɱɧɨɣ ɩɥɨɫɤɨɫɬɢ ɜ ɩɪ(Ȗ Ȗ )  

ɥɢɧɢɹ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɬɹɠɟɫɬɢ G ɛɭɞɟɬ ɩɪɨɯɨ-
ɞɢɬɶ ɥɟɜɟɟ ɨɫɢ ɈZ, ɢ ɦɨɦɟɧɬ ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɣ 
ɨɬ ɫɢɥɵ ɬɹɠɟɫɬɢ G ɫɬɚɧɟɬ ɨɩɪɨɤɢɞɵɜɚɸɳɢɦ. 
Ɍɪɚɤɬɨɪ ɬɟɪɹɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɢ 
ɨɩɪɨɤɢɧɟɬɫɹ ɞɚɠɟ ɩɪɢ ɢɫɱɟɡɧɨɜɟɧɢɢ ɜɨɡɦɭ-
ɳɚɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪȖ  ɹɜ-
ɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɦ ɭɝɥɨɜɵɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɦ 
ɜɨɡɦɭɳɟɧɢɟɦ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɬɟɪɹ-
ɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ. 
 

ɉɪɢ ɩɨɦɨɲɢ ɦɟɬɨɞɚ ɩɚɪɰɢɚɥɶɧɵɯ ɭɫɤɨɪɟɧɢɣ 
ɨɩɪɟɞɟɥɢɦ ɭɫɥɨɜɢɹ ɫɨɯɪɚɧɟɧɢɹ ɬɪɚɤɬɨɪɨɦ 
ɭɫɬɨɣɱɢɜɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɪɟɞɟɥɶɧɨɟ ɷɧɟɪɝɟ-

̭ ̦̌̏е̭̦̼̥            ̍е̚               ̭ 

ȼɥɢяɧɢɟ ɡɚɝɪɭɡɤɢ ɬɪɚɤɬɨɪɚ ɧɚ хɚɪɚɤɬɟɪ ɬɪɚɜɦ 
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ɬɢɱɟɫɤɨɟ ɜɨɡɦɭɳɟɧɢɟ, ɩɪɟɜɵɲɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬ ɩɨɬɟɪɸ ɛɨɤɨɜɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɨɥɨɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɩɨ-
ɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ ɬɪɚɤɬɨɪɚ ɩɪɢ ɩɟɪɟɯɨɞɟ 
ɰɟɧɬɪɚ ɦɚɫɫ ɦɚɲɢɧɵ ɢɡ ɬɨɱɤɢ ɋ ɜ ɬɨɱɤɭ ɋ/, 
ɥɟɠɚɳɭɸ ɧɚ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɈZ (ɪɢɫ. 2).  
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Ɋɢɫ. 2. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɰɟɧɤɢ ɩɨɩɟɪɟɱ-
ɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɚɤɬɨɪɚ 

 

nW G h mg h     ,  (3) 

 

ɝɞɟ G – ɨɛɳɚɹ ɫɢɥɚ ɬɹɠɟɫɬɢ ɦɚɲɢɧɵ; m – 

ɨɛɳɚɹ ɦɚɫɫɚ ɦɚɲɢɧɵ; g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞ-
ɧɨɝɨ ɩɚɞɟɧɢɹ, g = 9,81 ɦ/ɫ2; h  – ɜɟɪɬɢɤɚɥɶ-
ɧɨɟ (ɜɞɨɥɶ ɨɫɢ ɈZ) ɩɟɪɟɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɦɚɫɫ 
ɦɚɲɢɧɵ ɩɪɢ ɟɟ ɭɝɥɨɜɨɦ ɩɟɪɟɦɟɳɟɧɢɢ. 
 

ɉɭɬɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ 

ɨɩɪɟɞɟɥɹɟɦ ɧɚɱɚɥɶɧɨɟ ɩɚɪɰɢɚɥɶɧɨɟ ɫɬɚɛɢɥɢ-

ɡɢɪɭɸɳɟɟ ɭɫɤɨɪɟɧɢɟ ɢ ɧɚɯɨɞɢɦ ɩɪɢ Ȗ = 0
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   


 .  (4) 

 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ Ȗ  ɩɪɨɢɫɯɨɞɢɬ ɭɦɟɧɶɲɟɧɢɟ 
C

xw  ɢ ɩɪɢ npȖ = Ȗ  (ɫɦ. ɫɨɨɬɧɨɲɟɧɢɟ (1)) ɜɟ-

ɥɢɱɢɧɚ C

xw  ɪɚɜɧɚ ɧɭɥɸ. ɉɪɢ npȖ Ȗ  ɭɤɚ-
ɡɚɧɧɨɟ ɭɫɤɨɪɟɧɢɟ ɦɟɧɹɟɬ ɫɜɨɣ ɡɧɚɤ ɧɚ ɩɪɨɬɢ-

ɜɨɩɨɥɨɠɧɵɣ, ɬ.ɟ. ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɭɳɚɸɳɢɦ 

ɩɚɪɰɢɚɥɶɧɵɦ ɭɫɤɨɪɟɧɢɟɦ ɨɬ ɫɢɥɵ ɬɹɠɟɫɬɢ 

ɦɚɲɢɧɵ. 

 

ɉɭɫɬɶ ɧɚɦ ɢɡɜɟɫɬɧɨ ɜɨɡɦɭɳɚɸɳɟɟ ɩɚɪɰɢ-

ɚɥɶɧɨɟ ɭɫɤɨɪɟɧɢɟ B

xw  (t) ɢ ɜɪɟɦɹ ɟɝɨ ɞɟɣɫɬɜɢɹ 
(tb). ɉɚɪɰɢɚɥɶɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ, ɫɨɡɞɚɧɧɚɹ 
ɞɟɣɫɬɜɢɟɦ ɩɚɪɰɢɚɥɶɧɨɝɨ ɜɨɡɦɭɳɚɸɳɟɝɨ ɭɫɤɨ-
ɪɟɧɢɹ B

xw  (t) ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ (tb) 

   tb

B

x

B

x Gttww
0

)( .  (5) 

 

Ʉɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɜɨɡɦɭɳɚɸɳɟɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ 

2

)( 2

0.

B

x

BK

w
IW

 
   (6) 

ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɶɲɟ ɢɥɢ ɪɚɜɧɚ ɩɪɟɞɟɥɶɧɨɦɭ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɦɭ ɜɨɡɦɭɳɟɧɢɸ W , ɬ.ɟ.  
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0

( ) 1 cos(α ȕ)

2 cosα

B
xw

I mgh
            (7) 

 

ɍɫɥɨɜɢɟɦ ɫɨɯɪɚɧɟɧɢɹ ɫɬɚɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢ-
ɜɨɫɬɢ ɹɜɥɹɟɬɫɹ 
 

0 2
2

2

sin(α ȕ)

sec α

B
x

x

g
w

h i

h

  


   (8) 

 

ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ 
 

0( ) const,B B
x xw t w      (9) 

 

ɬɨ ɜɵɪɚɠɟɧɢɟ (5) ɩɪɢɦɟɬ ɜɢɞ 
 

0( ) .B B
x x bw t w t      (10) 

 

ɋ ɭɱɟɬɨɦ ɜɵɪɚɠɟɧɢɹ (10) ɭɫɥɨɜɢɟ ɫɨɯɪɚ-
ɧɟɧɢɹ ɞɢɧɚɦɢɱɟɫɤɨɣ ɩɨɩɟɪɟɱɧɨɣ ɭɫɬɨɣɱɢ-
ɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɦɚɲɢɧ ɩɪɢɦɟɬ ɜɢɞ 
 

2

2

2 1 cos(α ȕ)

cosα secα

B
x b

x

g
w t

h i

h

    


 (11) 

 
ȼɵɪɚɠɟɧɢɟ (11) ɨɩɪɟɞɟɥɹɟɬ ɭɫɥɨɜɢɟ ɫɨɯɪɚ-
ɧɟɧɢɹ ɬɪɚɤɬɨɪɨɦ ɩɨɩɟɪɟɱɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ. 
ɇɚ ɪɢɫ. 3 – 4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɭɫɥɨɜɢɟ ɫɨɯɪɚɧɟ-
ɧɢɹ ɤɨɥёɫɧɨɣ ɦɚɲɢɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɞɢɧɚɦɢ-
ɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɭɝɥɚ α.

   

 
 

 

 
 

Ɋɢɫ. 3. ɍɫɥɨɜɢɹ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɟɫɧɨɣ  
ɦɚɲɢɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ  
ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɩɪɢ α = 25º 

B
x bw t 





ВеȟȠник ХНАДУ, вып. 59, 2012     
 

 

213

 

 
 

Ɋɢɫ. 4. ɍɫɥɨɜɢɹ ɫɨɯɪɚɧɟɧɢɹ ɤɨɥɟɫɧɨɣ  

ɦɚɲɢɧɨɣ ɩɨɩɟɪɟɱɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ  

ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɥɨɠɟɧɢɹ ɩɪɢ α = 35º 
 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 2 – 5, ɩɨɥɭɱɟɧɧɵɟ ɤɪɢɜɵɟ 
ɞɟɥɹɬ ɭɤɚɡɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɚ ɞɜɟ ɡɨɧɵ. Ɂɨɧɚ, ɜ 
ɤɨɬɨɪɨɣ ɫɨɛɥɸɞɚɟɬɫɹ ɭɫɥɨɜɢɟ ɫɨɯɪɚɧɟɧɢɹ 
ɬɪɚɤɬɨɪɨɦ ɩɨɩɟɪɟɱɧɨɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣ-

ɱɢɜɨɫɬɢ ( C
x

B
x ww   00  ), ɡɚɲɬɪɢɯɨɜɚɧɚ. 

 

ȿɫɥɢ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɬɶ ɡɧɚ-
ɱɟɧɢɹ ɭɝɥɨɜɵɯ ɭɫɤɨɪɟɧɢɣ ɦɚɲɢɧɵ ɜ ɜɟɪɬɢ-

ɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɬɨ ɦɨɠɧɨ ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨɥɨɠɟɧɢɹ ɬɪɚɤɬɨɪɚ ɩɪɢ 

ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɩɟɪɚɰɢɢ. 
 

 
 

1. Ɉɩɪɟɞɟɥɟɧɵ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɨɩɚɫɧɨɫɬɢ ɜɨɡɦɨɠɧɵɯ 

ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɢ ɪɚɛɨɬɟ ɫɤɨɪɨɫɬɧɵɯ 
ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɚɤɬɨɪɨɜ ɧɚ ɫɤɥɨɧɚɯ. 
2. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ ɩɚɪɰɢɚɥɶɧɵɯ 

ɭɫɤɨɪɟɧɢɣ ɨɩɪɟɞɟɥɟɧɵ ɜɧɟɲɧɢɟ ɜɨɡɦɭɳɟɧɢɹ, 

ɩɪɢɜɨɞɹɳɢɟ ɤ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɚɤɬɨɪɚ 
ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɩɨɩɟɪɟɱɧɨɦ ɭɤɥɨɧɟ.  
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