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ɍȾɄ 621.01 
 
 

ȼɕəȼɅȿɇɂȿ ɋɌɊɍɄɌɍɊɇɕɏ ɈɌɅɂɑɂɃ ɋɂɋɌȿɆ 
ɌɈɉɅɂȼɈɉɂɌȺɇɂə ɗɇȿɊȽɈɍɋɌȺɇɈȼɈɄ ɌɊȺɇɋɉɈɊɌɇɕɏ ɋɊȿȾɋɌȼ 
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Ⱥɧɧɨɬɚɰɢɹ. ɍɫɬɚɧɨɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɫɬɪɭɤ-
ɬɭɪɨɣ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɢɯ ɫɪɟɞɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟ-
ɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ. ɉɨɤɚɡɚɧɵ ɢɯ ɨɬɥɢɱɢɹ ɞɥɹ ɫɥɭɱɚɟɜ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ, ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɢ 
ɝɢɛɪɢɞɧɨɝɨ ɢɫɩɨɥɧɟɧɢɣ. 
 
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɫɢɫɬɟɦɚ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ, ɦɟɬɚɥ-
ɥɢɡɢɪɨɜɚɧɧɨɟ ɬɨɩɥɢɜɨ. 
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Ⱥɧɨɬɚɰɿɹ. ȼɫɬɚɧɨɜɥɟɧɨ ɡɚɥɟɠɧɨɫɬɿ ɦɿɠ ɮɭɧɤɰɿɨɧɚɥɶɧɢɦɢ ɦɨɠɥɢɜɨɫɬɹɦɢ ɿ ɫɬɪɭɤɬɭɪɨɸ ɫɢɫ-
ɬɟɦ ɩɚɥɢɜɨɠɢɜɥɟɧɧɹ ɟɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɳɨ ɩɪɚɰɸɸɬɶ ɧɚ ɦɟɬɚɥɿɡɨɜɚɧɨ-
ɦɭ ɩɚɥɢɜɿ. ɉɨɤɚɡɚɧɨ ʀɯ ɜɿɞɦɿɧɧɨɫɬɿ ɞɥɹ ɜɢɩɚɞɤɿɜ ɧɟɪɟɝɭɥɶɨɜɚɧɨɝɨ, ɪɟɝɭɥɶɨɜɚɧɨɝɨ ɿ ɝɿɛɪɢɞɧɨɝɨ 
ɜɢɤɨɧɚɧɶ. 
 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɟɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɬɪɚɧɫɩɨɪɬɧɢɯ ɡɚɫɨɛɿɜ, ɫɢɫɬɟɦɚ ɩɚɥɢɜɨɠɢɜɥɟɧɧɹ, ɦɟɬɚɥɿ-
ɡɨɜɚɧɟ ɩɚɥɢɜɨ. 
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Abstract. The dependences between the functional possibilities and the structure of fuel supply system 
of vehicles power units operating on metallized fuel are determined. Their differences for cases of 
noncontrollable, adjustable and hybrid executions are shown. 
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ȼɜɟɞɟɧɢɟ 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɟɩɟɧɢ ɪɟɝɭɥɢɪɭɟɦɨɫɬɢ ɫɢɫɬɟɦ 
ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɨɫɧɨɜɧɵɯ ɢɥɢ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɜɚɠɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɯ 
ɪɚɡɜɢɬɢɹ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɚɞɚɩɬɚɰɢɢ ɤ ɩɪɨɰɟɫɫɚɦ ɝɨɪɟɧɢɹ ɢ 
ɢɡɦɟɧɟɧɢɹ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ.  
 
ɇɟɪɟɝɭɥɢɪɭɟɦɵɟ, ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɝɢɛɪɢɞɧɵɟ 
ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, 

ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɢɦɟɸɬ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɪɚɡ-
ɥɢɱɢɹ, ɩɪɟɠɞɟ ɜɫɟɝɨ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɨɛɥɚ-
ɫɬɢ. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɨɧɢ ɫɬɪɭɤɬɭɪɧɨ ɪɚɡ-
ɥɢɱɧɵ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɪɟɲɟɧɢɟ ɪɹɞɚ ɡɚɞɚɱ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɚɧɚɥɢɡɨɦ, ɦɨɞɟɥɢɪɨɜɚɧɢɟɦ, 
ɧɚɩɪɚɜɥɟɧɧɵɦ ɫɢɧɬɟɡɨɦ, ɩɪɨɢɡɜɨɞɫɬɜɨɦ, 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ ɪɟɦɨɧɬɨɦ ɬɚɤɢɯ ɫɢɫɬɟɦ, 
ɬɪɟɛɭɟɬ ɩɨɧɢɦɚɧɢɹ ɷɬɢɯ ɪɚɡɥɢɱɢɣ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ɋɟɝɨɞɧɹɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɬɟɨɪɢɢ ɫɥɨɠɧɵɯ ɫɢ-
ɫɬɟɦ, ɨɛɳɟɣ ɬɟɨɪɢɢ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ 
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[1, 2], ɚ ɬɚɤɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɦɟɬɨɞɨɥɨɝɢɢ 
ɚɧɚɥɢɡɚ ɢ ɫɢɧɬɟɡɚ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ 
ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɜɨɨɛɳɟ ɢ ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ – ɜ ɱɚɫɬɧɨɫɬɢ, 
ɧɟ ɩɨɡɜɨɥɹɟɬ ɞɚɬɶ ɨɞɧɨɡɧɚɱɧɵɣ ɨɬɜɟɬ ɧɚ ɜɨ-
ɩɪɨɫ ɨ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɫɬɪɭɤɬɭɪɧɵɯ ɨɬɥɢ-
ɱɢɹɯ ɫɢɫɬɟɦ ɪɚɡɧɵɯ ɬɢɩɨɜ. ɇɟɬ ɬɚɤɠɟ ɨɛɳɟɣ 
ɦɟɬɨɞɢɤɢ ɧɚɩɪɚɜɥɟɧɧɨɝɨ ɫɢɧɬɟɡɚ ɜɨɡɦɨɠɧɵɯ 
ɦɧɨɠɟɫɬɜ ɫɬɪɭɤɬɭɪ ɬɚɤɢɯ ɫɢɫɬɟɦ, ɩɨɷɬɨɦɭ 
ɜɵɹɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɨɬɥɢɱɢɣ ɦɟɠɞɭ ɫɢ-
ɫɬɟɦɚɦɢ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɬɢɩɨɜ 
ɞɥɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥ-
ɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ 
ɡɚɞɚɱɟɣ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 
ɐɟɥɶ ɫɬɚɬɶɢ – ɜɵɹɜɥɟɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɨɬɥɢ-
ɱɢɣ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ, ɪɟɝɭɥɢɪɭɟɦɵɯ ɢ ɝɢ-
ɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɞɥɹ ɷɧɟɪɝɨ-
ɭɫɬɚɧɨɜɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɚɤɬɢɜɧɵɣ 
ɪɚɡɝɨɧ ɢ ɬɨɪɦɨɠɟɧɢɟ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 

ɋɬɪɭɤɬɭɪɧɵɟ ɨɬɥɢɱɢɹ ɫɢɫɬɟɦ  
ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ 

 
Ɍɪɟɛɭɟɦɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɫɢɫɬɟɦ ɬɨɩɥɢ-
ɜɨɩɢɬɚɧɢɹ ɞɥɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ 
ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɫɜɨɣɫɬɜɚɦɢ ɨɛɴɟɤɬɨɜ ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢ-
ɤɢ. ȿɫɥɢ ɨɛɴɟɤɬɵ ɬɚɤɨɣ ɬɟɯɧɢɤɢ ɩɪɢɧɚɞɥɟ-
ɠɚɬ ɨɛɥɚɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɩɨɫɬɨɹɧɧɵɯ 
ɪɟɠɢɦɚɯ, ɬɨ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɝɢɛɤɨɫɬɢ. 
ɉɪɨɰɟɫɫɵ ɡɞɟɫɶ ɪɟɚɥɢɡɭɸɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɠɟɫɬɤɢɯ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢ-
ɬɚɧɢɹ. Ⱦɥɹ ɬɚɤɢɯ ɫɢɫɬɟɦ ɩɪɢɫɭɳ ɩɨɬɨɤ ɨɞɧɨ-
ɝɨ ɜɢɞɚ – ɩɨɬɨɤ ɨɛɴɟɤɬɨɜ ɫɝɨɪɚɧɢɹ (ɬɨɩɥɢɜɚ), 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɟɧɵ ɧɚ ɷɬɚ-
ɩɟ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɜ 
ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɟ ɪɟɝɭɥɢɪɭɸɬɫɹ. ɋɬɪɭɤɬɭ-
ɪɚ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɜ ɷɬɨɦ ɫɥɭɱɚɟ  
ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɟɣɲɟɣ, ɦɢɧɢɦɚɥɶɧɨɣ ɩɨ ɤɨɥɢ-
ɱɟɫɬɜɭ ɷɥɟɦɟɧɬɨɜ. ɉɪɢɦɟɪɨɦ ɬɚɤɢɯ ɫɢɫɬɟɦ 
ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɜɫɩɨɦɨɝɚ-
ɬɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɪɟɚɤɬɢɜɧɵɯ ɞɜɢ-
ɝɚɬɟɥɟɣ-ɭɫɤɨɪɢɬɟɥɟɣ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ.  
 
ɂɡɦɟɧɟɧɢɟ ɫɜɨɣɫɬɜ ɩɨɬɨɤɚ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚ-
ɧɢɹ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɫɬɟɦɚ ɬɨɩɥɢɜɨ-
ɩɢɬɚɧɢɹ ɜ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚɯ, ɦɨɠɟɬ ɢɦɟɬɶ 
ɪɚɡɥɢɱɧɵɣ ɞɢɚɩɚɡɨɧ. Ⱦɚɠɟ ɩɪɢ ɦɚɥɨɦ ɞɢɚɩɚ-
ɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɝɨɪɟ-
ɧɢɹ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɨɫɭɳɟɫɬɜɥɟɧ ɡɚ 
ɫɱɟɬ ɢɡɦɟɧɟɧɢɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɪɟɞɫɬɜ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɬɪɟɛɭɟɬɫɹ ɩɪɢɦɟɧɟ-
ɧɢɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. 

ȼ ɪɟɝɭɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦɚɯ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ 
ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢ-
ɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɩɪɨɢɫ-
ɯɨɞɢɬ ɜ ɪɚɦɤɚɯ ɩɪɢɧɹɬɵɯ ɜɢɞɨɜ ɞɟɣɫɬɜɢɣ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɜɵɛɪɚɧɧɵɦ ɜɢɞɚɦ ɮɢɡɢɱɟ-
ɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ ɷɮɮɟɤɬɨɜ, ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɨɬɨɤɨɜ ɨɛɴɟɤ-
ɬɨɜ ɫɝɨɪɚɧɢɹ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɫɢɫɬɟɦɚ ɬɨɩ-
ɥɢɜɨɩɢɬɚɧɢɹ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɨɪɝɚɧɢɡɚ-
ɰɢɸ ɩɨɞɚɱɢ ɩɨɬɨɤɚ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɚ, 
ɫɨɞɟɪɠɚɳɢɯ ɞɨɛɚɜɤɢ ɪɚɡɥɢɱɧɵɯ ɦɟɬɚɥɥɨɜ, ɜ 
ɬɪɟɛɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ, ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɨɞ-
ɧɨɝɨ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɜɨɢɯ ɩɚɪɚɦɟɬɪɨɜ.  
 
Ⱦɥɹ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪ-
ɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨ-
ɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, ɫɨɱɟɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɟɪ-
ɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɢ ɜɚɪɢɚɬɢɜɧɨɫɬɶ ɩɚɪɚɦɟɬ-
ɪɨɜ, ɯɚɪɚɤɬɟɪɧɨ ɢɡɦɟɧɟɧɢɟ ɩɪɢɧɰɢɩɨɜ 
ɞɟɣɫɬɜɢɹ (ɮɢɡɢɱɟɫɤɢɯ, ɯɢɦɢɱɟɫɤɢɯ ɷɮɮɟɤ-
ɬɨɜ) ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ, 
ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɷɬɚɩɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɗɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɭɩɪɚɜɥɹ-
ɸɳɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɬɪɟɛɭɸɳɢɦɢ ɩɨɬɨ-
ɤɨɜ ɢɧɮɨɪɦɚɰɢɢ ɢ ɷɧɟɪɝɢɢ. ɉɪɢ ɬɚɤɨɦ ɩɨɞ-
ɯɨɞɟ ɫɨɡɞɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɝɢɛɤɨɫɬɶ 
ɫɢɫɬɟɦ. 
 
ȼ ɝɢɛɤɢɯ ɪɟɝɭɥɢɪɭɟɦɵɯ ɢ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟ-
ɦɚɯ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨ-
ɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɦɨɳɧɨɫɬɶ ɦɧɨɠɟɫɬɜɚ ɜɢɞɨɜ ɪɟɝɭɥɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɤɨɦɩɨ-
ɧɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɦɟɫɢ ɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɚ-
ɪɢɚɬɢɜɧɨɫɬɢ ɮɢɡɢɱɟɫɤɢɯ ɢ ɯɢɦɢɱɟɫɤɢɯ 
ɫɜɨɣɫɬɜ. 
 
Ⱦɟɬɚɥɶɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɪɚɡɥɢɱɢɹ ɫɢɫɬɟɦ  
ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ, ɪɚɫɫɦɨɬɪɟɜ ɢɯ ɠɢɡɧɟɧ-
ɧɵɣ ɰɢɤɥ, ɚ ɬɚɤɠɟ ɩɪɨɜɟɞɹ ɫɬɪɭɤɬɭɪɢɡɚɰɢɸ 
ɩɨɞɫɢɫɬɟɦ. 
 
Ʉɨɧɤɪɟɬɢɡɢɪɨɜɚɧɧɭɸ ɦɨɞɟɥɶ ɠɢɡɧɟɧɧɨɝɨ 
ɰɢɤɥɚ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɦɨɠɧɨ ɡɚɩɢ-
ɫɚɬɶ ɜ ɜɢɞɟ [3] 
 
ɀɐ=(ȾɈȻɍ)(ɉɈȻɍ)(ɂɈȻɍ) 
(ɋɈȻɍ)(ɁɈȻɍ)(ɇɈȻɍ)(ɎɈ
Ȼɍ)(ɈɈȻɍ)...(ɎɈȻɍ)(ɊɈȻ
ɍ)(ɇɈȻɍ)(ɎɈȻɍ)(ɆɈȻɍ)
(ɇɈȻɍ)(ɎɈȻɍ)(ɅɈȻɍ).    (1) 
 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ (1) ɡɧɚɤ  ɨɬɪɚɠɚɟɬ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɟ, ɚ ɡɧɚɤ  – ɩɚɪɚɥɥɟɥɶɧɨɟ ɢɫɩɨɥɧɟ-
ɧɢɟ ɰɢɤɥɨɜ. Ɉɫɧɨɜɧɵɟ ɫɢɦɜɨɥɵ ɨɛɨɡɧɚɱɚɸɬ 
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ɨɬɧɨɲɟɧɢɟ ɤ ɰɢɤɥɭ (ɩɨɞɫɢɫɬɟɦɟ): Ⱦ – ɧɚɭɱ-
ɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɜɤɥɸ-
ɱɚɹ ɦɚɪɤɟɬɢɧɝ); ɉ – ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɂ – ɢɡ-
ɝɨɬɨɜɥɟɧɢɹ; ɋ – ɫɟɪɬɢɮɢɤɚɰɢɢ; Ɂ – ɫɛɵɬɚ;  
ɇ – ɧɚɥɚɞɤɢ ɢ ɨɛɭɱɟɧɢɹ; Ɏ – ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɧɢɹ; Ɋ – ɪɟɦɨɧɬɚ; Ɉ – ɨɛɫɥɭɠɢɜɚɧɢɹ; Ɇ – 
ɦɨɞɟɪɧɢɡɚɰɢɢ; Ʌ – ɭɬɢɥɢɡɚɰɢɢ (ɥɢɤɜɢɞɚɰɢɢ), 
ɍ – ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɟɣ, ɈȻ – 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ. 

 
Ʉɚɠɞɚɹ ɢɡ ɭɤɚɡɚɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɠɢɡɧɟɧ-
ɧɨɝɨ ɰɢɤɥɚ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɦɨɠɟɬ 
ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɩɨɥɧɨɮɭɧɤɰɢɨ-
ɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. 

 
ɉɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɨɞɫɢɫɬɟɦɵ – ɛɚɡɨ-
ɜɵɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪ-
ɝɨɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨ-
ɜɚɧɧɨɦ ɬɨɩɥɢɜɟ; ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ 
ɫɥɨɠɧɵɯ ɫɢɫɬɟɦ. Ɉɧɢ ɜɵɩɨɥɧɹɸɬ ɭɩɪɚɜɥɹ-
ɸɳɢɟ, ɰɟɥɟɜɵɟ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɮɭɧɤɰɢɢ, 
ɪɟɚɥɢɡɭɹ ɩɨɥɧɵɣ ɰɢɤɥ ɜɟɳɟɫɬɜɟɧɧɨ-ɷɧɟɪɝɨ-
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɢ, ɜ ɬɨ ɠɟ 
ɜɪɟɦɹ, ɹɜɥɹɸɬɫɹ ɷɥɟɦɟɧɬɚɪɧɵɦɢ.  
 
Ɉɬɧɟɫɟɧɢɟ ɬɚɤɢɯ ɩɨɞɫɢɫɬɟɦ ɤ ɤɥɚɫɫɭ ɷɥɟɦɟɧ-
ɬɚɪɧɵɯ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɷɬɢ ɩɨɞɫɢɫɬɟɦɵ ɢɦɟɸɬ 
ɦɢɧɢɦɢɡɢɪɨɜɚɧɧɭɸ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɷɥɟɦɟɧɬɨɜ 
ɫɬɪɭɤɬɭɪɭ ɢ ɧɟ ɩɨɞɥɟɠɚɬ ɞɚɥɶɧɟɣɲɟɣ ɞɢɮɮɟ-
ɪɟɧɰɢɚɰɢɢ. 
 
ɋɬɪɭɤɬɭɪɚ ɪɟɚɥɶɧɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɤɨɦɩɨɡɢɰɢɟɣ ɫɬɪɭɤɬɭɪ ɷɥɟɦɟɧɬɚɪ-
ɧɵɯ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɨɞɫɢɫɬɟɦ. ȼ 
ɫɨɫɬɚɜ ɤɨɦɩɨɡɢɰɢɢ ɜɯɨɞɹɬ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɫɬɪɭɤɬɭɪɵ, ɪɟɚɥɢɡɭɸɳɢɟ ɜɫɟ ɷɥɟɦɟɧɬɚɪɧɵɟ 
ɮɭɧɤɰɢɢ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɛɪɚɡɭɸɳɢɟ ɰɟɥɟ-
ɜɭɸ ɮɭɧɤɰɢɸ ɫɢɫɬɟɦɵ. ɉɪɢɱɟɦ, ɜɫɥɟɞɫɬɜɢɟ 
ɧɚɥɢɱɢɹ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɱɢɫɥɨɦ ɮɭɧɤɰɢɣ 
ɢ ɱɢɫɥɨɦ ɪɟɚɥɢɡɭɸɳɢɯ ɢɯ ɫɢɫɬɟɦ, ɫɥɨɠɧɨɫɬɶ 
ɤɨɦɩɨɡɢɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, 
ɤɨɥɢɱɟɫɬɜɨɦ ɪɟɚɥɢɡɭɟɦɵɯ ɮɭɧɤɰɢɣ. ȼɨ ɜɬɨ-
ɪɭɸ ɨɱɟɪɟɞɶ ɫɥɨɠɧɨɫɬɶ  ɤɨɦɩɨɡɢɰɢɢ ɡɚɜɢɫɢɬ 
ɨɬ ɭɪɨɜɧɹ ɬɟɯɧɢɡɚɰɢɢ ɮɭɧɤɰɢɣ [4]. 
 
ɉɟɪɜɢɱɧɵɦɢ ɬɟɯɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɫɬɪɭɤɬɭɪ (ɫɬɪɭɤɬɭɪɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ) ɹɜɥɹ-
ɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ. Ʉɨ-
ɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɬɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɨɝɪɚɧɢɱɟɧɨ 
ɩɪɢɪɨɞɧɵɦ ɩɭɬɟɦ ɱɟɪɟɡ ɢɯ ɩɪɟɞɧɚɡɧɚɱɟɧ-
ɧɨɫɬɶ. 
 
Ɇɢɧɢɦɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ ɩɪɟɨɛɪɚɡɭɟɦɨɣ ɩɨɞɫɢɫɬɟɦɵ ɢɦɟɟɬ ɜ ɫɜɨ-
ɟɦ ɫɨɫɬɚɜɟ ɥɢɲɶ ɱɟɥɨɜɟɤɚ-ɨɩɟɪɚɬɨɪɚ. ȼ ɧɟɣ 
ɧɟɬ ɬɟɯɧɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ 

ɫɭɳɟɫɬɜɨɜɚɥɢ ɬɨɥɶɤɨ ɜ ɩɪɨɫɬɵɯ ɷɧɟɪɝɨɫɢ-
ɫɬɟɦɚɯ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɜ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɚɯ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 
 
ɉɪɨɫɬɟɣɲɟɣ ɫɬɪɭɤɬɭɪɨɣ ɩɨɥɧɨɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ ɩɨɞɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɨɞɢɧ ɬɟɯɧɢ-
ɱɟɫɤɢɣ ɷɥɟɦɟɧɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ, ɹɜɥɹɟɬɫɹ ɫɢ-
ɫɬɟɦɚ ɫ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ (ɊɈ), ɤɨɬɨɪɵɣ 
ɪɚɫɲɢɪɹɟɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɱɟɥɨɜɟɤɚ-ɨɩɟɪɚɬɨɪɚ. ɋɥɟɞɭɸɳɢɣ ɲɚɝ – ɷɬɨ 
ɫɢɫɬɟɦɚ, ɝɞɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɞɨɩɨɥɧɟ-
ɧɵ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ (ɉɊɊ), ɤɨɬɨɪɵɣ ɪɚɫɲɢ-
ɪɹɟɬ ɢ ɭɫɢɥɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɨɪ-
ɝɚɧɚ. ȼ ɷɬɨɣ ɫɢɫɬɟɦɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 
ɜɤɥɸɱɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ. Ɍɚɤɢɟ ɫɢɫɬɟɦɵ 
ɢɦɟɥɢ ɦɟɫɬɨ ɪɚɧɟɟ, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɛɚɤɚ ɫ 
ɬɪɭɛɨɩɪɨɜɨɞɨɦ, ɜ ɧɢɯ ɬɨɩɥɢɜɨ ɩɨɞɚɜɚɥɨɫɶ 
ɫɚɦɨɬɟɤɨɦ. 
 
Ⱦɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɡɚ ɫɱɟɬ ɜɤɥɸɱɟɧɢɹ ɜ ɫɨɫɬɚɜ ɩɨɞɫɢɫɬɟɦɵ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɜɢɞɚ ɧɟ ɞɚɟɬ ɫɬɪɭɤɬɭɪɧɨɝɨ ɨɬɥɢɱɢɹ. 
Ƚɪɭɩɩɚ ɨɞɧɨɜɢɞɨɜɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɹɜɥɹ-
ɟɬɫɹ ɬɚɤɠɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɬɨɠɞɟɫɬɜɟɧɧɨ-
ɝɨ ɜɢɞɚ. 
 
ɍɤɚɡɚɧɧɵɦɢ ɞɜɭɦɹ ɬɟɯɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚ-
ɦɢ ɫ ɭɱɚɫɬɢɟɦ ɱɟɥɨɜɟɤɚ-ɨɩɟɪɚɬɨɪɚ ɦɨɠɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɵɩɨɥɧɟ-
ɧɢɟ ɰɟɥɟɜɵɯ ɮɭɧɤɰɢɣ, ɪɟɚɥɢɡɨɜɚɬɶɫɹ ɜɟɳɟ-
ɫɬɜɟɧɧɵɣ ɰɢɤɥ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. ɉɨɫɬɚɜɳɢ-
ɤɚɦɢ ɷɧɟɪɝɢɢ ɢ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 
ɷɬɨɝɨ ɰɢɤɥɚ ɹɜɥɹɸɬɫɹ ɥɸɞɢ-ɨɩɟɪɚɬɨɪɵ. Ɍɚ-
ɤɢɟ ɩɨɞɫɢɫɬɟɦɵ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɪɭɱ-
ɧɵɟ. ɉɟɪɟɯɨɞ ɧɚ ɧɨɜɵɣ ɭɪɨɜɟɧɶ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬ ɬɪɟɛɭɟɬ ɜɜɟɞɟɧɢɹ ɜ ɢɯ ɫɨɫɬɚɜ ɫɬɪɭɤ-
ɬɭɪɧɵɯ ɧɨɜɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɯɧɢɡɚɰɢɟɣ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɰɢɤɥɚ.  
 
ȼɢɞ, ɬɢɩ ɢ ɩɚɪɚɦɟɬɪɵ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɩɨɞɚ-
ɟɬɫɹ ɧɚ ɊɈ ɢ ɉɊɊ, ɞɨɥɠɧɵ ɛɵɬɶ ɫ ɧɢɦɢ  
ɫɨɝɥɚɫɨɜɚɧɵ. ɗɬɨ ɨɡɧɚɱɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ 
ɜɤɥɸɱɟɧɢɹ ɜ ɩɨɞɫɢɫɬɟɦɭ ɷɥɟɦɟɧɬɚ-ɩɪɟɨɛɪɚ-
ɡɨɜɚɬɟɥɹ (ɫɨɝɥɚɫɨɜɚɬɟɥɹ) ɫ ɮɭɧɤɰɢɹɦɢ ɪɚɛɨ-
ɱɟɝɨ ɨɪɝɚɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɰɢɤɥɚ, ɤɨɬɨɪɵɣ 
ɩɟɪɟɞɚɟɬ ɷɧɟɪɝɢɸ ɞɥɹ ɉɊɊ ɢ ɊɈ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɢɫɯɨɞɹ ɢɡ ɨɛɳɢɯ ɡɚɤɨɧɨɜ ɫɨɯɪɚɧɟɧɢɹ  
ɫɭɛɫɬɚɧɰɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ, ɜ ɷɬɭ ɩɨɞɫɢ-
ɫɬɟɦɭ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶɫɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-
ɤɨɧɰɟɧɬɪɚɬɨɪ ɷɧɟɪɝɢɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-
ɧɨɫɢɬɟɥɶ ɷɧɟɪɝɢɢ ɢ ɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-
ɪɟɝɭɥɹɬɨɪ. 
 
ȼɫɟ ɧɨɜɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɬɚɤɢɟ ɤɚɤ: 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫ ɮɭɧɤɰɢɹɦɢ ɪɚɛɨɱɟɝɨ ɨɪ-
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ɝɚɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɰɢɤɥɚ (Ɋɗ) – ɷɥɟɦɟɧɬɵ 
ɫɨɟɞɢɧɟɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ ɫ ɨɛɴɟɤɬɨɦ ɬɟɯ-
ɧɢɤɢ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-ɤɨɧɰɟɧɬɪɚɬɨɪ (Ʉɗ) – 
ɞɜɢɠɢɬɟɥɶ ɬɨɩɥɢɜɚ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-ɧɨɫɢ-
ɬɟɥɶ ɷɧɟɪɝɢɢ (ɇɗ) – ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɟ ɬɨɩ-
ɥɢɜɨ ɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ-ɪɟɝɭɥɹɬɨɪ (ɍɗ) – 
ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ, ɤɨɬɨɪɵɟ ɜ 
ɫɨɜɨɤɭɩɧɨɫɬɢ ɪɟɚɥɢɡɭɸɬ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 
ɰɢɤɥ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɜɨɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 
(ɭɫɢɥɢɬɟɥɢ, ɫɨɝɥɚɫɨɜɚɬɟɥɢ) ɉɊɗ, ɉɄɗ, ɉɇɗ 
ɢ ɉɍɗ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ʌɢɧɟɚɪɢɡɨɜɚɧɧɵɟ ɦɨɞɟɥɢ ɫɬɪɭɤɬɭɪ ɬɟɯɧɢɱɟ-
ɫɤɢɯ ɫɪɟɞɫɬɜ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɰɢɤɥɚ ɦɨɠɧɨ ɡɚɞɚɬɶ ɜ ɩɨɪɹɞɤɟ ɜɨɡɪɚɫɬɚɧɢɹ 
ɫɥɨɠɧɨɫɬɢ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ 
 
1) Ɋɗ;   
2) Ɋɗ – ɉɊɗ;   
3) Ɋɗ – ɉɊɗ – ɉɄɗ;   
4) Ɋɗ – ɉɊɗ – ɉɄɗ – Ʉɗ;                                   
5) Ɋɗ – ɉɊɗ – ɉɄɗ – Ʉɗ – ɉɇɗ;                     
6) Ɋɗ – ɉɊɗ – ɉɄɗ – Ʉɗ – ɉɇɗ – ɇɗ;   
7) Ɋɗ – ɉɊɗ – ɉɄɗ – Ʉɗ – ɉɇɗ – ɇɗ – ɉɍɗ; 
8) Ɋɗ – ɉɊɗ – ɉɄɗ – Ʉɗ – ɉɇɗ – ɇɗ –  
– ɉɍɗ – ɍɗ;                                                   (2) 

 
ȼ ɷɬɢɯ ɫɬɪɭɤɬɭɪɚɯ ɭɱɬɟɧɚ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ 
ɩɨɬɨɤɚ ɷɧɟɪɝɢɢ – ɨɬ ɇɗ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ-
ɫɹ ɫ ɩɨɦɨɳɶɸ ɍɗ ɱɟɪɟɡ ɉɍɗ, ɤ Ɋɗ ɢ ɉɊɗ. 
 
Ɂɚɜɢɫɢɦɨɫɬɢ (2) ɨɬɪɚɠɚɸɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ 
ɢɡɦɟɧɟɧɢɹ ɷɥɟɦɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɨɬ ɭɪɨɜɧɹ 
ɬɟɯɧɢɡɚɰɢɢ ɷɥɟɦɟɧɬɚɪɧɵɯ ɮɭɧɤɰɢɣ-ɫɨɫɬɚɜ-
ɥɹɸɳɢɯ ɨɛɳɟɣ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦɵ. 
 
ɇɚ ɨɫɧɨɜɟ ɷɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɨɝɭɬ ɫɢɧɬɟɡɢ-
ɪɨɜɚɬɶɫɹ ɫɬɪɭɤɬɭɪɵ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ, ɪɟɝɭ-
ɥɢɪɭɟɦɵɯ ɢ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚ-
ɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɦ ɭɪɨɜɧɹɦ 
ɢɯ ɬɟɯɧɢɡɚɰɢɢ. ɉɪɢɱɟɦ ɬɟɯɧɢɡɚɰɢɢ ɦɨɝɭɬ 
ɩɨɞɜɟɪɝɚɬɶɫɹ ɜɫɟ ɷɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɜɢɫɢɦɨɫɬɶɸ (1), ɧɚɱɢɧɚɹ ɫ 
ɷɬɚɩɚ Ɏ – ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɪɢ ɩɨɥɧɨɣ 
ɬɟɯɧɢɡɚɰɢɢ ɜɫɟɯ ɷɬɚɩɨɜ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ 
ɦɨɠɟɬ ɛɵɬɶ ɨɛɪɚɡɨɜɚɧɚ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɚɹɫɹ 
ɫɢɫɬɟɦɚ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. 

 
ɇɚ ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɢ 
ɨɬɪɚɠɟɧɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ɧɟɪɟɝɭ-
ɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨ-
ɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧ-
ɧɨɦ ɬɨɩɥɢɜɟ.  
 

 
 
Ɋɢɫ. 1. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ 

ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ 

 
ȼɚɪɢɚɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɬɚɤɨɣ 
ɫɯɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 2. 
 

 
                  ɚ                                       ɛ 
 
Ɋɢɫ. 2. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɧɟɪɟɝɭɥɢɪɭɟ-

ɦɨɣ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ: ɚ – ɦɨɧɨ-
ɬɨɩɥɢɜɨ ɫ ɩɨɫɬɨɹɧɧɨɣ ɮɨɪɦɨɣ ɡɚɪɹɞɚ;  
ɛ – ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɬɨɩɥɢɜɨ ɫ ɢɡɦɟ-
ɧɹɸɳɟɣɫɹ ɮɨɪɦɨɣ ɡɚɪɹɞɚ; 1 – ɫɨɩɥɨ; 2 – 
ɡɚɪɹɞ; 3 – ɤɨɪɩɭɫ; 4 – ɩɭɫɤɨɜɨɟ ɭɫɬɪɨɣ-
ɫɬɜɨ. Ɉɛɨɡɧɚɱɟɧɢɟ ɧɚ ɫɟɱɟɧɢɢ: 1 – ɤɨɪ-
ɩɭɫ, 2 – ɡɚɪɹɞ, ɫɨɞɟɪɠɚɳɢɣ ɦɟɬɚɥɥ Ⱥ,  
3 – ɡɚɪɹɞ, ɫɨɞɟɪɠɚɳɢɣ ɦɟɬɚɥɥ Ȼ 

 
Ɇɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɬɨɩɥɢɜɚ 
ɪɚɡɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ, ɫɨɞɟɪɠɚɳɢɟ ɱɚɫɬɢɰɵ 
ɦɟɬɚɥɥɨɜ ɧɟɨɛɯɨɞɢɦɨɣ ɮɨɪɦɵ ɢ ɚɥɥɨɬɪɨɩɢ-
ɱɟɫɤɢɯ ɦɨɞɢɮɢɤɚɰɢɣ, ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɬɪɟɛɭ-
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ɟɦɨɦ ɩɨɪɹɞɤɟ ɜɧɭɬɪɢ ɬɨɩɥɢɜɧɨɝɨ ɡɚɪɹɞɚ ɩɪɢ 
ɮɨɪɦɨɜɤɟ ɜɨ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
 
ɇɚ ɫɟɱɟɧɢɢ ɫɯɟɦɵ ɪɢɫ. 2, ɛ ɩɨɤɚɡɚɧ ɜɚɪɢɚɧɬ 
ɪɚɡɦɟɳɟɧɢɹ ɡɚɪɹɞɨɜ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɪɚɡɧɵɯ 
ɦɟɬɚɥɥɨɜ, ɱɬɨ ɢɥɥɸɫɬɪɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɫɢɫɬɟɦ 
ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɧɚ ɩɨɞɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ.  
 
ɇɚ ɩɨɞɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ ɩɪɢɜɟɞɟɧɧɚɹ ɫɬɪɭɤ-
ɬɭɪɚ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ: ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨ-
ɫɬɚɜɭ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨ ɪɚɡɦɟɪɭ ɮɪɚɤɰɢɣ ɱɚ-
ɫɬɢɰ ɦɟɬɚɥɥɚ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɨɣ, 
ɚɥɥɨɬɪɨɩɢɱɟɫɤɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ.  

 
ɇɚ ɪɢɫ. 3 ɩɪɢɜɟɞɟɧɵ ɫɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ 
ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɝɢɛɤɢɯ ɪɟɝɭɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦ 
ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. 

 

  
ɚ            ɛ   

 
Ɋɢɫ. 3. ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɪɟɝɭɥɢɪɭɟɦɵɯ 

ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ: ɚ – ɦɟɬɚɥɥɢɡɢ-
ɪɨɜɚɧɧɨɟ ɦɨɧɨɬɨɩɥɢɜɨ; ɛ – ɦɟɬɚɥɥɢɡɢ-
ɪɨɜɚɧɧɨɟ ɝɨɪɸɱɟɟ; ɑ.Ɉ. – ɱɟɥɨɜɟɤ-
ɨɩɟɪɚɬɨɪ 
 

ɇɚ ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɚɪɢɚɧɬɵ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɫɯɟɦ ɪɟɝɭɥɢɪɭɟɦɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨ-
ɩɢɬɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɜɵɛɪɚɧɵ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɫ ɜɵɬɟɫɧɢɬɟɥɶɧɨɣ 
ɫɢɫɬɟɦɨɣ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. ɋɭɳɟɫɬɜɭɸɬ ɬɚɤ-
ɠɟ ɫɯɟɦɵ ɫ ɧɚɫɨɫɧɨɣ ɢ ɩɚɪɨɝɟɧɟɪɚɬɨɪɧɨɣ 
ɫɢɫɬɟɦɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ.  

 
  ɚ         ɛ 
 
Ɋɢɫ. 4. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɪɟɝɭɥɢɪɭɟɦɵɯ 

ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ: ɚ – ɫ ɦɟɬɚɥɥɢ-
ɡɢɪɨɜɚɧɧɵɦ ɦɨɧɨɬɨɩɥɢɜɨɦ; ɛ – ɫ ɦɟɬɚɥ-
ɥɢɡɢɪɨɜɚɧɧɵɦ ɝɨɪɸɱɢɦ; 1 – ɤɚɦɟɪɚ ɫɝɨ-
ɪɚɧɢɹ; 2 – ɨɞɧɨɤɨɦɩɨɧɟɧɬɧɨɟ ɬɨɩɥɢɜɨ ɫ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɦɢ ɞɨɛɚɜɤɚɦɢ; 3 – 
ɜɵɬɟɫɧɢɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ; Ɉ – ɨɤɢɫɥɢ-
ɬɟɥɶ; Ƚ – ɝɨɪɸɱɟɟ ɫ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵ-
ɦɢ ɞɨɛɚɜɤɚɦɢ 

 
Ƚɢɛɤɢɟ ɪɟɝɭɥɢɪɭɟɦɵɟ ɫɢɫɬɟɦɵ ɫɨɞɟɪɠɚɬ 
ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɞɚɱɢ 
ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɝɨ ɦɨɧɨɬɨɩɥɢɜɚ, ɦɟɬɚɥɥɢ-
ɡɢɪɨɜɚɧɧɨɝɨ ɝɨɪɸɱɟɝɨ ɢ ɨɤɢɫɥɢɬɟɥɹ ɬɨɩɥɢɜɚ. 
 
ɇɚ ɩɨɞɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ ɫɬɪɭɤɬɭɪɚ ɪɟɝɭɥɢ-
ɪɭɟɦɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɬɚɤɠɟ ɦɨɠɟɬ 
ɨɬɥɢɱɚɬɶɫɹ: ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɤɨɦɩɨ-
ɧɟɧɬɨɜ, ɩɨ ɪɚɡɦɟɪɭ ɮɪɚɤɰɢɢ ɱɚɫɬɢɰ ɦɟɬɚɥɥɚ, 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɨɣ, ɚɥɥɨɬɪɨɩɢɱɟɫɤɢɦɢ 
ɦɨɞɢɮɢɤɚɰɢɹɦɢ, ɧɚɥɢɱɢɟɦ ɷɥɟɤɬɪɨ-ɦɚɝɧɢɬ-
ɧɵɯ, ɚɤɭɫɬɢɱɟɫɤɢɯ ɢ ɩɪɨɱɢɯ ɭɫɬɪɨɣɫɬɜ ɞɥɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɢɧɟɬɢɤɭ ɝɨɪɟɧɢɹ ɦɟɬɚɥɥɢɡɢ-
ɪɨɜɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
 
ɇɚ ɪɢɫ. 5 ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɢɦɟɪ ɫɬɪɭɤɬɭɪɧɨɣ 
ɫɯɟɦɵ ɝɢɛɪɢɞɧɨɣ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ, 
ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɢɛɤɨɫɬɶ. 
 
ɇɚ ɩɨɞɫɢɫɬɟɦɧɨɦ ɭɪɨɜɧɟ ɫɬɪɭɤɬɭɪɚ ɪɟɝɭɥɢ-
ɪɭɟɦɵɯ ɝɢɛɪɢɞɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ 
ɬɨɠɟ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ: ɚɝɪɟɝɚɬɧɵɦ ɫɨɫɬɨɹ-
ɧɢɟɦ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɚ, ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ 
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ɫɨɫɬɚɜɭ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɨ ɪɚɡɦɟɪɭ ɮɪɚɤɰɢɣ 
ɱɚɫɬɢɰ ɦɟɬɚɥɥɚ, ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɮɨɪɦɨɣ, ɚɥ-
ɥɨɬɪɨɩɢɱɟɫɤɢɦɢ ɦɨɞɢɮɢɤɚɰɢɹɦɢ, ɧɚɥɢɱɢɟɦ 
ɷɥɟɤɬɪɨɮɢɡɢɱɟɫɤɢɯ, ɚɤɭɫɬɢɱɟɫɤɢɯ ɢ ɩɪɨɱɢɯ 
ɭɫɬɪɨɣɫɬɜ ɞɥɹ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɢɧɟɬɢɤɭ ɝɨɪɟ-
ɧɢɹ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
 

 
Ɋɢɫ. 5. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɝɢɛɪɢɞɧɨɣ ɫɢɫɬɟ-

ɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ: ɑ.Ɉ. – ɱɟɥɨɜɟɤ-
ɨɩɟɪɚɬɨɪ 

 
ɇɚ ɪɢɫ. 6 ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ 
ɫɯɟɦɵ ɝɢɛɪɢɞɧɨɣ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ, 
ɝɞɟ ɜɵɛɪɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɫ ɜɵɬɟɫ-
ɧɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ. ɋɭɳɟ-
ɫɬɜɭɸɬ ɬɚɤɠɟ ɫɯɟɦɵ ɫ ɧɚɫɨɫɧɨɣ ɢ ɩɚɪɨɝɟɧɟ-
ɪɚɬɨɪɧɨɣ ɫɢɫɬɟɦɨɣ ɩɨɞɚɱɢ ɨɤɢɫɥɢɬɟɥɹ.  
 
Ƚɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨ-
ɭɫɬɚɧɨɜɨɤ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧ-
ɧɨɦ ɬɨɩɥɢɜɟ, ɫɨɱɟɬɚɸɬ ɬɪɚɧɫɮɨɪɦɟɪɧɨɫɬɶ 
ɫɬɪɭɤɬɭɪɵ ɢ ɜɚɪɢɚɬɢɜɧɨɫɬɶ ɩɚɪɚɦɟɬɪɨɜ. ɗɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɩɪɢɧɰɢɩɨɜ ɞɟɣ-
ɫɬɜɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ ɫɨ-
ɱɟɬɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɪɚɡɥɢɱɧɨɝɨ 
ɚɝɪɟɝɚɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ ɢɦɟɸɬ 
ɦɚɤɫɢɦɚɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɢ ɪɚɫɲɢɪɟɧɧɵɟ ɜɨɡ-
ɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ,  
 
ɉɪɢɜɟɞɟɧɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɫɯɟɦɵ ɢɥɥɸɫɬɪɢɪɭɸɬ ɨɬɥɢɱɢɹ ɫɬɪɭɤɬɭɪ ɫɢ-

ɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɧɨ ɧɟ 
ɢɫɱɟɪɩɵɜɚɸɬ ɜɨɡɦɨɠɧɵɯ ɢɯ ɜɚɪɢɚɧɬɨɜ. ɉɨɥ-
ɧɨɟ ɦɧɨɠɟɫɬɜɨ ɫɬɪɭɤɬɭɪɧɨ ɪɚɡɥɢɱɢɦɵɯ ɜɚ-
ɪɢɚɧɬɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɨ ɧɚ ɨɫɧɨɜɟ ɧɨ-
ɜɨɝɨ ɩɨɞɯɨɞɚ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ [5, 6] ɫ ɭɱɟɬɨɦ ɨɬɥɢɱɢɣ ɜ ɩɭɬɹɯ ɨɛɟɫ-
ɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɭɪɨɜɧɟɣ ɜɚɪɢɚɬɢɜɧɨɫɬɢ 
[7]. 

 

 
 
Ɋɢɫ. 6. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɝɢɛɪɢɞɧɨɣ ɫɢ-

ɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ: 1 – ɜɵɬɟɫɧɢ-
ɬɟɥɶɧɚɹ ɫɢɫɬɟɦɚ; 2 – ɨɤɢɫɥɢɬɟɥɶ; 3 – ɡɚ-
ɪɹɞ;  
4 – ɫɨɩɥɨ; 5 – ɤɚɦɟɪɚ ɫɝɨɪɚɧɢɹ; 6 – ɭɩ-
ɪɚɜɥɹɸɳɢɟ ɤɥɚɩɚɧɵ 
 

ɉɪɢ ɨɛɴɟɞɢɧɟɧɢɢ ɨɬɞɟɥɶɧɵɯ ɫɬɪɭɤɬɭɪ ɜ ɫɢ-
ɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɝɪɚɧɢɱɟɧɢɹ: 
ɫɢɫɬɟɦɧɵɟ, ɬɟɯɧɢɱɟɫɤɢɟ, ɮɢɡɢɱɟɫɤɢɟ, ɯɢɦɢ-
ɱɟɫɤɢɟ, ɜɪɟɦɟɧɧɵɟ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ, ɨɪɝɚ-
ɧɢɡɚɰɢɨɧɧɵɟ, ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɟ, ɤɚɱɟ-
ɫɬɜɟɧɧɵɟ, ɫɬɨɢɦɨɫɬɧɵɟ ɢ ɞɪɭɝɢɟ [5, 6], ɚ 
ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɹɜɥɟɧɢɹ ɩɨɥɢɮɭɧɤɰɢ-
ɨɧɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
 

ȼɵɜɨɞɵ 
 

ȼɵɹɜɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɫɬɪɭɤɬɭɪ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨ-
ɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɜ ɡɚɜɢɫɢ-
ɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɜɚɪɢɚɬɢɜɧɨɫɬɢ, ɫɨɡɞɚɸɬ ɨɫ-
ɧɨɜɭ ɞɥɹ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ  
ɨɛɥɢɤɚ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɩɪɢ ɢɯ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. ɋɬɪɭɤɬɭɪɵ 
ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, 
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ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɛɭɞɭɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɟ-
ɨɛɯɨɞɢɦɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɬɨɤɨɜ ɩɪɨɞɭɤɬɨɜ 
ɫɝɨɪɚɧɢɹ, ɨɬ ɜɢɞɚ ɢ ɧɚɡɧɚɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-
ɝɨ ɫɪɟɞɫɬɜɚ ɢ ɬɪɟɛɭɟɦɨɝɨ ɭɪɨɜɧɹ ɟɝɨ ɬɟɯɧɢ-
ɡɚɰɢɢ. 
 
ɇɟɪɟɝɭɥɢɪɭɟɦɵɟ, ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɝɢɛɪɢɞɧɵɟ 
ɫɢɫɬɟɦɵ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɞɥɹ ɷɧɟɪɝɨɭɫɬɚɧɨ-
ɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧ-
ɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɨɬɥɢɱɢɹ, ɜɵɬɟɤɚɸɳɢɟ ɢɡ 
ɯɚɪɚɤɬɟɪɚ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɜ ɧɢɯ ɩɨɬɨɤɨɜ 
ɬɨɩɥɢɜɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
 
Ƚɢɛɤɢɟ ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɝɢɛɪɢɞɧɵɟ ɫɢɫɬɟɦɵ 
ɨɬɧɨɫɹɬɫɹ ɤ ɫɢɫɬɟɦɚɦ ɫ ɦɧɨɝɨɜɢɞɨɜɵɦɢ ɩɨ-
ɬɨɤɚɦɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɠɟɫɬɤɢɯ ɧɟɪɟɝɭɥɢɪɭɟ-
ɦɵɯ ɫɢɫɬɟɦ, ɢɦɟɸɳɢɯ ɩɨɬɨɤ ɨɞɧɨɝɨ ɜɢɞɚ – 
ɩɨɬɨɤ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ 
ɤɨɧɫɬɪɭɤɰɢɟɣ ɫɢɫɬɟɦɵ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ  
ɬɨɩɥɢɜɧɵɯ ɡɚɪɹɞɨɜ, ɨɧɢ ɢɦɟɸɬ ɞɜɚ ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɯ ɩɨɬɨɤɚ: ɩɨɬɨɤ ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɢɧ-
ɮɨɪɦɚɰɢɢ ɢ ɩɨɬɨɤ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɷɧɟɪɝɢɢ. 
 
Ɉɫɨɛɟɧɧɨɫɬɶɸ ɪɟɝɭɥɢɪɭɟɦɵɯ ɢ ɝɢɛɪɢɞɧɵɯ 
ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɹɜ-
ɥɹɟɬɫɹ ɧɚɥɢɱɢɟ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ, ɨɩɪɟɞɟ-
ɥɹɸɳɢɯ ɪɟɠɢɦɵ ɬɨɩɥɢɜɨɩɨɞɚɱɢ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɥɟɣ ɢ ɡɚɞɚɱ. 
 
ɋɬɪɭɤɬɭɪɚ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚ-
ɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 
ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɦɟɬɚɥɥɢɡɢɪɨɜɚɧɧɨɦ ɬɨɩɥɢɜɟ, 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɬɪɭɤɬɭɪɵ ɝɢɛɤɢɯ ɫɢɫɬɟɦ 
ɧɚɥɢɱɢɟɦ ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɢɡɦɟɧɟ-
ɧɢɟ ɜɢɞɚ ɢ ɫɨɫɬɚɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɬɨɩɥɢɜɚ ɢ 
ɤɨɥɢɱɟɫɬɜɚ ɨɤɢɫɥɢɬɟɥɹ ɬɨɩɥɢɜɚ. 
 
ɋɬɟɩɟɧɶ ɪɚɡɜɢɬɨɫɬɢ ɫɬɪɭɤɬɭɪɵ ɫɢɫɬɟɦɵ ɬɨɩ-
ɥɢɜɨɩɢɬɚɧɢɹ ɞɥɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɫ ɦɟɬɚɥɥɢ-
ɡɢɪɨɜɚɧɧɵɦ ɬɨɩɥɢɜɨɦ ɨɩɪɟɞɟɥɟɧɚ ɭɪɨɜɧɟɦ 
ɬɟɯɧɢɡɚɰɢɢ ɮɭɧɤɰɢɣ. 
 
ȼɵɹɜɥɟɧɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɨɬɥɢɱɢɹ ɢ ɩɪɢɜɟ-
ɞɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢɯ ɢɡɦɟɧɟɧɢɹ, ɜ ɡɚ-
ɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɣ ɢ ɭɪɨɜɧɹ ɬɟɯɧɢɡɚɰɢɢ, 
ɫɨɡɞɚɸɬ ɨɫɧɨɜɭ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɧɚɥɢɡɚ ɢ 
ɫɢɧɬɟɡɚ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢɬɚɧɢɹ ɷɧɟɪɝɨɭɫɬɚ-
ɧɨɜɨɤ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɟɝɨ ɜɢɞɚ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 
 
Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɧɵɯ 
ɫɢɫɬɟɦ ɫɥɟɞɭɟɬ ɩɪɨɜɟɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɫɬɟɩɟɧɢ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɫɬɪɭɤɬɭɪɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɫɥɨɠɧɨ-
ɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ, 

 
Ʌɢɬɟɪɚɬɭɪɚ 

 
1. Ⱥɪɬɨɛɨɥɟɜɫɤɢɣ ɂ.ɂ. Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ 

ɦɚɲɢɧ / ɂ.ɂ Ⱥɪɬɨɛɨɥɟɜɫɤɢɣ. – Ɇ. : 
ɇɚɭɤɚ, 1985. – 686 ɫ. 

2. Ʉɨɠɟɜɧɢɤɨɜ ɋ.ɇ. Ɍɟɨɪɢɹ ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɦɚɲɢɧ / ɋ.ɇ. Ʉɨɠɟɜɧɢɤɨɜ. – Ɇ. : Ɇɚɲɢ-
ɧɨɫɬɪɨɟɧɢɟ, 1973. – 592 ɫ. 

3. Ȼɟɥɨɜɨɥ Ⱥ.ȼ. Ɉɛɳɢɟ ɦɨɞɟɥɢ ɫɬɪɭɤɬɭɪ ɰɢɤ-
ɥɨɜ, ɮɭɧɤɰɢɣ ɢ ɩɪɨɰɟɫɫɨɜ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɫɢɫɬɟɦ / Ⱥ.ȼ. Ȼɟɥɨɜɨɥ, ȼ.Ⱥ. Ʉɨɪ-
ɞɸɤ, ɇ.ɗ. Ɍɟɪɧɸɤ // Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬ: ɫɛ. ɧɚɭɱ. ɬɪ. – 2005. – ȼɵɩ. 16. 
– ɋ. 112–116. 

4. Ɍɟɪɧɸɤ ɇ.ɗ. ɋɢɫɬɟɦɚ ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɫɢ-
ɫɬɟɦ ɷɥɟɦɟɧɬɨɜ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɦɢɪɚ /   
ɇ.ɗ. Ɍɟɪɧɸɤ // ɋɭɱɚɫɧɿ ɩɪɨɛɥɟɦɢ ɧɚɭɤɢ 
ɬɚ ɨɫɜɿɬɢ: ɦɚɬɟɪɿɚɥɢ 15-ʀ ɦɿɠɧɚɪ. 
ɦɿɠɞɢɫɰɢɩɥɿɧɚɪɧɨʀ ɧɚɭɤ.-ɩɪɚɤɬ. ɤɨɧɮ. 
30 ɤɜɿɬɧɹ – 9 ɬɪɚɜɧɹ 2011 ɪ.: – ɏ.: ɏɚɪɤ. 
ɧɚɰ. ɭɧ-ɬ ɿɦɟɧɿ ȼ.ɇ. Ʉɚɪɚɡɿɧɚ, 2011. –  
ɋ. 11–22. 

5. Ɍɟɪɧɸɤ ɇ.ȿ. Ʉɥɚɫɢɮɿɤɚɰɿɹ ɪɿɜɧɿɜ ɜɚɪɿɚɬɢɜ-
ɧɨɫɬɿ ɬɟɯɧɨɥɨɝɿɱɧɢɯ ɫɢɫɬɟɦ // ɇ.ȿ. Ɍɟɪ-
ɧɸɤ, ȼ.Ɏ. ɋɨɪɨɤɿɧ / Ɋɨɡɜɢɬɨɤ ɧɚɭɤɨɜɢɯ 
ɞɨɫɥɿɞɠɟɧɶ 2007: ɦɚɬɟɪɿɚɥɢ Ɍɪɟɬɶɨʀ 
ɦɿɠɧɚɪɨɞɧɨʀ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɨʀ ɤɨɧɮɟ-
ɪɟɧɰɿʀ. – ɉɨɥɬɚɜɚ: ȱɧɬɟɪȽɪɚɮɿɤɚ, 2007. – 
Ɍ. 6. – ɋ. 73-76. 

6. Ȼɟɥɨɜɨɥ Ⱥ.ȼ. ɇɨɜɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɸ ɝɢɛɤɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
ɜɵɫɨɤɨɣ ɢ ɫɜɟɪɯɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɢ ɞɥɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ / Ⱥ.ȼ. Ȼɟɥɨ-
ɜɨɥ, ɇ.ɗ. Ɍɟɪɧɸɤ // Ⱥɜɿɚɰɿɣɧɨ-ɤɨɫɦɿɱɧɚ 
ɬɟɯɧɿɤɚ ɿ ɬɟɯɧɨɥɨɝɿɹ. – 2003. – ʋ 39/4. – 
ɋ. 117–121. 

7. ɋɨɪɨɤɢɧ ȼ.Ɏ. ɇɚɩɪɚɜɥɟɧɧɵɣ ɫɢɧɬɟɡ ɝɢɛ-
ɤɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜɵɫɨɤɨɣ ɢ 
ɫɜɟɪɯɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ / 
ȼ.Ɏ. ɋɨɪɨɤɢɧ, ɇ.ɗ. Ɍɟɪɧɸɤ // ȼɨɩɪɨɫɵ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɧ-
ɫɬɪɭɤɰɢɣ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɋɩɟɰ. 
ɜɵɩ. ɇɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɦɚɲɢɧɨɫɬɪɨɟ-
ɧɢɢ. – 2008. – ʋ3 (54). – ɋ. 110-115. 

 
Ɋɟɰɟɧɡɟɧɬ: Ɏ.ɂ. Ⱥɛɪɚɦɱɭɤ, ɩɪɨɮɟɫɫɨɪ, ɞ.ɬ.ɧ., 
ɏɇȺȾɍ. 
 
ɋɬɚɬɶɹ ɩɨɫɬɭɩɢɥɚ ɜ ɪɟɞɚɤɰɢɸ 1 ɧɨɹɛɪɹ  
2011 ɝ. 

 
 


