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Аɧɧɨɬɚɰиɹ. ȼ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɩɨɞɯɨɞ ɤ ɪɚɫɱɺɬɭ ɛɚɥɨɱɧɵɯ ɩɪɨɥɺɬɧɵɯ 
ɫɬɪɨɟɧɢɣ ɞɟɪɟɜɨɠɟɥɟɡɨɛɟɬɨɧɧɨɝɨ ɦɨɫɬɚ ɫ ɭɱɺɬɨɦ ɮɢɡɢɱɟɫɤɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ ɢ ɪɚɡ-
ɧɨɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɧɚɝɪɭɠɟɧɢɹ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɟɞ-
ɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɚɤ ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ, ɬɚɤ ɢ ɞɟɪɟɜɹɧɧɚɹ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɢ-
ɫɬɵɟ ɩɨɞɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɛɟɬɨɧɚ ɢ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ. 
ɉɪɟɞɥɨɠɟɧ ɛɟɡɢɬɟɪɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɪɟɲɟɧɢɹ ɪɚɡɪɟɲɚɸɳɟɣ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ, ɤɨɬɨɪɵɣ ɨɛɥɚɞɚɟɬ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɢɬɟɪɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɚɫɱɺɬɨɜ, ɩɨɤɚɡɵɜɚɸɳɢɟ ɜɨɡɦɨɠ-
ɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ, ɤɚɤ ɩɪɨɱɧɨɫɬɢ, ɬɚɤ ɢ ɠɺɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚ 
ɫɱɺɬ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ ɜ ɫɟɱɟɧɢɢ. ɉɨɤɚɡɚɧɚ ɜɚɠɧɚɹ ɨɫɨɛɟɧ-
ɧɨɫɬɶ ɪɚɛɨɬɵ ɫɥɨɢɫɬɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ ɧɚɝɪɭɡɤɨɣ, ɚ ɢɦɟɧɧɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɹ ɫɤɪɵɬɵɯ ɮɨɪɦ ɪɚɡɪɭɲɟɧɢɹ, ɤɨɝɞɚ ɧɚɱɚɥɶɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜɨ ɜɧɭɬ-
ɪɟɧɧɢɯ ɫɥɨɹɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 
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ȼɜɟɞɟɧɢɟ. ɉɪɚɤɬɢɤɚ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɢ ɡɚ-
ɪɭɛɟɠɧɨɝɨ ɦɨɫɬɨɫɬɪɨɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɪɚɡɜɢɬɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɪɚɡɧɵɯ 
ɩɨɞɯɨɞɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɨɜ ɞɥɹ ɪɚɡ-
ɥɢɱɧɵɯ ɪɟɝɢɨɧɨɜ. ȼ ɪɟɝɢɨɧɚɯ, ɢɦɟɸɳɢɯ ɨɫɜɨ-
ɟɧɧɵɟ ɩɪɨɦɵɲɥɟɧɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɬɟɪɪɢ-
ɬɨɪɢɢ, ɢ ɧɭɠɞɚɸɳɢɯɫɹ ɜ ɢɧɬɟɧɫɢɜɧɨɦ ɪɨɫɬɟ 
ɡɨɧ ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɢ ɫ ɜɨɡɧɢɤɚɸɳɢɦɢ ɩɪɢ 
ɷɬɨɦ ɬɪɭɞɧɨ ɩɪɨɝɧɨɡɢɪɭɟɦɵɦɢ ɩɨɬɨɤɚɦɢ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɦɨɫ-
ɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɨ ɨɩɢɪɚɬɶɫɹ ɧɚ ɬɪɚ-
ɞɢɰɢɨɧɧɵɟ ɢ ɨɪɢɝɢɧɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɞɥɹ 
ɫɬɚɥɶɧɵɯ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢ ɫɬɚɥɟɛɟɬɨɧɧɵɯ 
ɦɨɫɬɨɜ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɠɟ ɤ ɦɚɥɨɨɫɜɨɟɧɧɵɦ, 
ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɦ ɪɟɝɢɨɧɚɦ ɫ ɪɟɡɤɢɦ ɢɡɦɟɧɟ-
ɧɢɟɦ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɧɚɥɢɱɢɟɦ ɫɥɚ-
ɛɵɯ ɝɪɭɧɬɨɜɵɯ ɨɫɧɨɜɚɧɢɣ ɢ ɬɪɭɞɧɨ ɩɪɨɝɧɨɡɢ-
ɪɭɟɦɵɦɢ ɩɨɬɨɤɚɦɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 
ɫɨɡɞɚɧɢɟ ɚɜɬɨɞɨɪɨɠɧɵɯ ɦɨɫɬɨɜɵɯ ɫɨɨɪɭɠɟ-
ɧɢɣ ɞɥɢɬɟɥɶɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɬɪɟɛɭɟɬ ɪɚɡɪɚ-
ɛɨɬɤɢ ɢɧɵɯ ɩɨɞɯɨɞɨɜ. Ɉɫɧɨɜɧɨɣ ɭɩɨɪ ɡɞɟɫɶ 
ɞɨɥɠɟɧ ɛɵɬɶ ɫɞɟɥɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɫɬ-
ɧɵɯ ɢɥɢ ɛɥɢɡɤɨ ɞɨɫɬɭɩɧɵɯ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪ-
ɫɨɜ ɢ ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɩɨɡɜɨ-

ɥɹɸɳɢɯ ɩɪɨɢɡɜɨɞɢɬɶ ɦɨɧɬɚɠ ɫɨɨɪɭɠɟɧɢɹ ɧɚ 
ɦɟɫɬɧɨɣ ɫɬɪɨɣɩɥɨɳɚɞɤɟ. ɉɪɢ ɷɬɨɦ ɫɨɜɪɟɦɟɧ-
ɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɺɦɵ ɩɨɡɜɨɥɹɸɬ ɞɨɫ-
ɬɚɬɨɱɧɨ ɧɚɞɺɠɧɨ ɫɨɟɞɢɧɹɬɶ ɜ ɰɟɥɶɧɭɸ ɟɞɢ-
ɧɭɸ ɝɢɛɪɢɞɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɦɚɬɟɪɢɚɥɵ ɪɚɡ-
ɧɨɣ ɩɪɢɪɨɞɵ (ɚɫɮɚɥɶɬɨɛɟɬɨɧɵ, ɩɨɥɢɦɟɪɛɟ-
ɬɨɧɵ, ɦɟɬɚɥɥɵ, ɞɟɪɟɜɨ ɪɚɡɥɢɱɧɵɯ ɩɨɪɨɞ). 
ȼɨɩɪɨɫ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ 
ɝɟɨɦɟɬɪɢɢ ɢ ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɥɢ ɛɵ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɡɚ ɪɭɛɟɠɨɦ ɢ ɜ ɧɚɲɟɣ 
ɫɬɪɚɧɟ ɭɞɟɥɹɸɬ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ ɚɧɚɥɢɡɭ ɪɚ-
ɛɨɬɵ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɞɟɪɟɜɨɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɦɨɫɬɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ Д1-5]. ȼ ɤɚɱɟɫɬ-
ɜɟ ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɬɚɤɢɯ ɤɨɦɛɢɧɢɪɨɜɚɧ-
ɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɨɬɦɟɱɚɸɬɫɹ: ɧɚɥɢɱɢɟ ɩɪɚɤ-
ɬɢɱɟɫɤɢ ɧɟɨɝɪɚɧɢɱɟɧɧɵɯ ɫɵɪɶɟɜɵɯ ɪɟɫɭɪɫɨɜ, 
ɩɪɨɫɬɨɬɚ ɢ ɝɢɛɤɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɨɛɪɚ-
ɛɨɬɤɢ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɧɢɡɤɚɹ ɫɬɨɢ-
ɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɚɤɬɢɜɧɨɟ ɭɪɚɜɧɨɜɟɲɢɜɚ-
ɧɢɟ ɜɡɚɢɦɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɦɚ
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ɬɟɪɢɚɥɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɍɚɤ, ɧɚɩɪɢ-
ɦɟɪ, ɛɟɬɨɧ ɩɥɨɯɨ ɪɚɛɨɬɚɟɬ ɧɚ ɪɚɫɬɹɠɟɧɢɟ, 
ɯɨɪɨɲɨ ɧɚ ɫɠɚɬɢɟ ɢ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɭɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɥɟɟɜɚɹ ɞɪɟɜɟɫɢɧɚ ɯɨɪɨɲɨ ɪɚɛɨɬɚɟɬ ɧɚ 
ɪɚɫɬɹɠɟɧɢɟ, ɯɭɠɟ - ɧɚ ɫɠɚɬɢɟ ɢ ɢɦɟɟɬ ɦɚɥɵɣ 
ɭɞɟɥɶɧɵɣ ɜɟɫ. ȼ ɦɨɧɨɝɪɚɮɢɢ [1] ɫɨɛɪɚɧ ɢ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɛɨɥɶɲɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶ-
ɧɵɣ ɢ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɩɨ ɩɪɨɜɟɪɤɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɤɚɱɟɫɬɜ ɞɟɪɟɜɨɠɟɥɟɡɨɛɟ-
ɬɨɧɧɵɯ ɦɨɫɬɨɜ ɢ ɢɯ ɦɨɞɟɥɟɣ. Ɉɬɦɟɱɚɟɬɫɹ ɧɟ-
ɨɛɯɨɞɢɦɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɦɟɬɨɞɢɤ 
ɪɚɫɱɺɬɚ ɞɟɪɟɜɨɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɦɨɫɬɨɜɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɭɱɺɬɟ ɪɟɚɥɶ-
ɧɵɯ ɫɜɨɣɫɬɜ ɫɨɫɬɚɜɥɹɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɪɟ-
ɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɡɪɚɛɨɬɚɧ ɨɛɳɢɣ ɩɨɞ-
ɯɨɞ ɤ ɪɚɫɱɺɬɭ ɛɚɥɨɱɧɵɯ ɩɪɨɥɺɬɧɵɯ ɫɬɪɨɟɧɢɣ 
ɦɨɫɬɚ ɩɪɢ ɭɱɺɬɟ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɧɚɝɪɭɠɟ-
ɧɢɹ. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɤɚɤ 
ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ, ɬɚɤ ɢ ɞɟɪɟɜɹɧɧɚɹ, ɩɪɟɞɫɬɚɜ-
ɥɹɸɬ ɢɡ ɫɟɛɹ ɫɥɨɢɫɬɵɟ ɩɨɞɤɨɧɫɬɪɭɤɰɢɢ. Ɍɚɤ, 
ɫɱɢɬɚɟɬɫɹ, ɱɬɨ ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ ɫɨɞɟɪɠɢɬ ɜ 
ɫɟɛɟ ɫɥɨɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɚ, ɩɨɥɢɦɟɪɛɟɬɨɧɚ, 
ɤɟɪɚɦɡɢɬɨɛɟɬɨɧɚ. Ⱦɟɪɟɜɹɧɧɚɹ ɱɚɫɬɶ ɹɜɥɹɟɬɫɹ 
ɫɥɨɢɫɬɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ ɢɡ ɪɚɡɧɵɯ ɩɨɪɨɞ ɞɪɟ-

ɜɟɫɢɧɵ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɡɚɤɨɧɚɦɢ ɩɪɨɮɢɥɢ-
ɪɨɜɚɧɢɹ ɜ ɫɟɱɟɧɢɢ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ 
ɭɩɪɚɜɥɹɬɶ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɵɦ 
ɫɨɫɬɨɹɧɢɟɦ ɜ ɦɨɫɬɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɲɚɬɶ 
ɡɚɞɚɱɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ. 

Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɩɪɨɥɺɬɧɨɝɨ ɫɬɪɨɟɧɢɹ 
ɦɨɫɬɚ 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɺɧɧɨɣ ɢ ɩɪɨɫɬɨɣ 
ɤɨɧɫɬɪɭɤɰɢɟɣ ɩɪɨɥɺɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɹɜɥɹɟɬɫɹ 
ɛɚɥɨɱɧɚɹ: ɫ ɛɚɥɤɚɦɢ ɢɡ ɞɪɟɜɟɫɢɧɵ ɢ ɭɥɨɠɟɧ-
ɧɨɣ ɩɨ ɜɟɪɯ ɧɢɯ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɨɣ. Ⱦɥɹ 
ɪɚɫɱɺɬɚ ɜɵɞɟɥɹɟɦ ɨɬɞɟɥɶɧɭɸ ɛɚɥɤɭ ɢ ɫɨɜɦɟ-
ɫɬɧɨ ɪɚɛɨɬɚɸɳɢɣ ɫ ɧɟɣ ɭɱɚɫɬɨɤ ɩɥɢɬɵ, ɟɺ 
ɪɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɨ-
ɩɪɨɥɺɬɧɭɸ ɛɚɥɤɭ ɫ ɲɚɪɧɢɪɧɵɦɢ ɨɩɨɪɚɦɢ 
(ɪɢɫ.1). ɉɪɹɦɨɭɝɨɥɶɧɭɸ ɫɢɫɬɟɦɭ ɤɨɨɪɞɢɧɚɬ 
ɛɚɥɤɢ  ɪɚɫɩɨɥɚɝɚɟɦ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɨɫɶ  - ɨɫɶ ɫɢɦɦɟɬɪɢɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 
ɛɚɥɤɢ, ɨɫɶ  ɫɨɜɩɚɞɚɟɬ ɫ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ 
ɛɚɥɤɢ ɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 

 ɨɬ ɜɟɪɯɧɟɝɨ ɤɪɚɹ ɫɟɱɟɧɢɹ (ɪɢɫ. 
2) ɨɫɶ  ɡɚɞɚɺɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɢɫ-
ɬɟɦɚ ɤɨɨɪɞɢɧɚɬ  ɹɜɥɹɥɚɫɶ ɥɟɜɨɣ. 

 
Ɋɢɫ. 1. Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɛɚɥɤɢ: ɚ) ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ № 1; ɛ) ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ № 2 

ɇɚɝɪɭɡɤɚ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɛɚɥɤɭ, ɫɤɥɚɞɵ-
ɜɚɟɬɫɹ ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɢ ɜɪɟɦɟɧɧɨɣ ɱɚɫɬɟɣ. 
ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɧɟɫɭɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɨɣ, ɪɚɜɧɨ-
ɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɩɨ ɞɥɢɧɟ ɜɫɟɝɨ ɩɪɨ-
ɥɺɬɚ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ  (ɧɚ ɪɢɫ.1 ɩɨɫɬɨɹɧ-
ɧɚɹ ɧɚɝɪɭɡɤɚ ɭɫɥɨɜɧɨ ɧɟ ɩɨɤɚɡɚɧɚ). ȼɪɟɦɟɧ-
ɧɚɹ ɧɚɝɪɭɡɤɚ ɦɨɞɟɥɢɪɭɟɬ ɞɜɢɠɟɧɢɟ ɚɜɬɨ-
ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɦɨɫɬɭ ɢ ɢɦɟɟɬ ɞɜɚ ɜɢɞɚ: 1 - ɜ 
ɜɢɞɟ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɜɟɪɬɢ-
ɤɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ , ɮɪɨɧɬ 
ɤɨɬɨɪɨɣ ɞɜɢɠɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ  (ɪɢɫ.1 ɚ); 2 
- ɜ ɜɢɞɟ ɞɜɭɯ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɢɥ , ɞɜɢɠɭɳɢɯɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ  (ɪɢɫ. 1 ɛ). 

ɉɟɪɜɚɹ ɜɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɦɨɞɟɥɢɪɭɟɬ 
ɞɜɢɠɟɧɢɟ ɧɟɩɪɟɪɵɜɧɨɣ ɤɨɥɨɧɧɵ ɦɚɲɢɧ, ɜɬɨ-
ɪɚɹ - ɞɜɢɠɟɧɢɟ ɞɜɭɯ ɛɨɥɶɲɟɝɪɭɡɨɜ. Ɍɨɪɦɨɡ-
ɧɚɹ ɧɚɝɪɭɡɤɚ ɜɨɡɧɢɤɚɟɬ ɜ ɦɟɫɬɟ ɫɨɩɪɢɤɨɫɧɨ-
ɜɟɧɢɹ ɤɨɥɺɫ ɦɚɲɢɧ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɤɪɵɬɢɹ 
ɦɨɫɬɚ. Ⱦɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ № 1 ɨɧɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɪɨɞɨɥɶɧɨɣ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫ-
ɩɪɟɞɟɥɺɧɧɨɣ ɧɚɝɪɭɡɤɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 

 [6], ɞɥɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ № 2 ɜ 
ɜɢɞɟ ɩɪɨɞɨɥɶɧɨɣ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɣ ɫɢɥɵ 

. Ɍɚɤ ɤɚɤ ɨɫɶ  ɥɟɠɢɬ ɧɢɠɟ ɭɪɨɜɧɹ 
ɩɨɤɪɵɬɢɹ ɦɨɫɬɚ, ɬɨ ɬɨɪɦɨɡɧɚɹ ɧɚɝɪɭɡɤɚ, ɩɪɢ 
ɩɪɢɜɟɞɟɧɢɢ ɟɺ ɤ ɨɫɢ ɛɚɥɤɢ (ɫɨɜɩɚɞɚɸɳɟɣ ɫ 
ɨɫɶɸ ), ɫɨɡɞɚɺɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɢɡɝɢɛɚɸ-
ɳɢɣ ɦɨɦɟɧɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ  ɞɥɹ 
ɩɟɪɜɨɝɨ ɜɢɞɚ ɧɚɝɪɭɡɤɢ ɢ  ɞɥɹ ɜɬɨɪɨɝɨ 
ɜɢɞɚ ɧɚɝɪɭɡɤɢ. Ɂɞɟɫɶ  - ɪɚɫɫɬɨɹɧɢɟ ɩɨ ɜɟɪ-
ɬɢɤɚɥɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɤɪɵɬɢɹ ɦɨɫɬɚ ɞɨ ɨɫɢ . 

ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ  ɦɚɲɢɧɵ ɧɚ 
ɦɨɫɬɭ ɨɬɫɭɬɫɬɜɭɸɬ, ɢ ɨɧ ɧɚɯɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ. ɉɪɢ  
ɩɪɨɢɫɯɨɞɢɬ ɞɜɢɠɟɧɢɟ ɦɚɲɢɧ ɩɨ ɦɨɫɬɭ. Ⱦɜɢ-
ɠɟɧɢɟ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ №1 ɛɭɞɟɦ ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ ɞɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ , ɩɨɤɚ ɨɧɚ 
ɧɟ ɧɚɤɪɨɟɬ ɜɫɸ ɛɚɥɤɭ. Ⱦɜɢɠɟɧɢɟ ɜɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ №2 ɫɨɫɬɨɢɬ ɢɡ ɬɪɺɯ ɩɟɪɢɨɞɨɜ: 

 - ɨɬ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɧɚ ɦɨɫɬ ɜɴɟɡɠɚ-
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ɟɬ ɩɟɪɜɵɣ ɛɨɥɶɲɟɝɪɭɡ, ɞɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ 
ɜɴɟɡɠɚɟɬ ɜɬɨɪɨɣ;  - ɨɬ ɦɨɦɟɧɬɚ, ɤɨ-
ɝɞɚ ɜɴɟɡɠɚɟɬ ɜɬɨɪɨɣ ɛɨɥɶɲɟɝɪɭɡ, ɞɨ ɦɨɦɟɧ-
ɬɚ, ɤɨɝɞɚ ɦɨɫɬ ɩɨɤɢɧɟɬ ɩɟɪɜɵɣ ɛɨɥɶɲɟɝɪɭɡ; 

 - ɨɬ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɦɨɫɬ ɩɨɤɢɧɟɬ 
ɩɟɪɜɵɣ ɛɨɥɶɲɟɝɪɭɡ, ɞɨ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɦɨɫɬ 

ɩɨɤɢɧɟɬ ɜɬɨɪɨɣ ɛɨɥɶɲɟɝɪɭɡ. ȼɪɟɦɟɧɧɵɟ ɢɧ-
ɬɟɪɜɚɥɵ  ɪɚɜɧɵ: , , 

, ɢ . 
ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɥɤɢ ɩɪɨɥɺɬɧɨɝɨ 

ɫɬɪɨɟɧɢɹ ɦɨɫɬɚ ɧɟɢɡɦɟɧɧɨ ɩɨ ɞɥɢɧɟ ɢ ɞɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 
Ɋɢɫ. 2. ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɛɚɥɤɢ ɩɪɨɥɺɬɧɨɝɨ ɫɬɪɨɟɧɢɹ 

Ɉɬɫɱɺɬ ɫɥɨɺɜ ɢɞɺɬ ɫɜɟɪɯɭ ɜɧɢɡ. ɀɟɥɟɡɨ-
ɛɟɬɨɧɧɚɹ ɩɥɢɬɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɥɨɺɜ: ɜɟɪɯ-
ɧɟɝɨ, ɫ ɬɨɥɳɢɧɨɣ , ɢ ɧɢɠɧɟɝɨ, ɫ ɬɨɥɳɢɧɨɣ 

. Ⱦɟɪɟɜɹɧɧɚɹ ɤɥɟɟɧɚɹ ɛɚɥɤɚ ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɺɯ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɯ ɛɪɭɫɶɟɜ ɨɛɳɟɣ ɬɨɥ-
ɳɢɧɨɣ , ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ 
ɪɚɡɥɢɱɧɵɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ. ɇɭɠɧɨ ɨɬɦɟ-
ɬɢɬɶ, ɱɬɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨ-
ɺɜ ɜ ɫɟɱɟɧɢɢ ɦɨɠɧɨ ɭɜɟɥɢɱɢɬɶ, ɧɟ ɜɧɨɫɹ ɤɚ-
ɤɢɯ ɥɢɛɨ ɫɟɪɶɺɡɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɚɥɝɨɪɢɬɦ 
ɪɚɫɱɺɬɚ. ɒɢɪɢɧɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɟɪɟ-
ɜɹɧɧɨɣ ɛɚɥɤɢ ɩɟɪɟɦɟɧɧɚ ɩɨ ɜɵɫɨɬɟ ɢ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɮɨɪɦɭɥɨɣ: 
 

  
 

ȼ ɤɚɱɟɫɬɜɟ ɮɭɧɤɰɢɢ  ɩɪɢɦɟɦ ɫɬɟɩɟɧ-
ɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɜɢɞɚ , ɝɞɟ 

 - ɩɪɨɢɡɜɨɥɶɧɨ ɡɚɞɚɜɚɟɦɵɣ ɩɚɪɚɦɟɬɪ. Ɍɚɤ, 
ɩɪɢ  ɩɨɥɭɱɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɟ ɫɟɱɟɧɢɟ ɫ 
ɲɢɪɢɧɨɣ , ɩɪɢ  - ɬɪɚɩɟɰɢɟ-
ɜɢɞɧɨɟ ɫɟɱɟɧɢɟ ɢ ɬɚɤ ɞɚɥɟɟ. 

Ɉɛɴɟɞɢɧɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɫ 
ɞɟɪɟɜɹɧɧɵɦɢ ɛɚɥɤɚɦɢ ɜɨɡɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ 
ɞɜɭɦɹ ɪɚɡɥɢɱɧɵɦɢ ɦɟɬɨɞɚɦɢ. ȼ ɩɟɪɜɨɦ ɫɥɭ-
ɱɚɟ ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɞɟɪɟɜɹɧɧɵɯ ɢ ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɵɯ ɱɚɫɬɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɬɚ-
ɧɨɜɤɨɣ ɦɟɠɞɭ ɧɢɦɢ ɡɚɤɥɚɞɧɵɯ ɞɟɬɚɥɟɣ, ɤɨɬɨ-
ɪɵɟ ɦɨɞɟɥɢɪɭɸɬɫɹ ɩɨɞɚɬɥɢɜɵɦɢ ɫɜɹɡɹɦɢ. 
Ɋɚɫɱɺɬ ɬɚɤɨɣ ɫɨɫɬɚɜɧɨɣ ɛɚɥɤɢ, ɛɟɡ ɭɱɺɬɚ ɮɢ-
ɡɢɱɟɫɤɨɣ ɧɟɥɢɧɟɣɧɨɫɬɢ ɢ ɪɚɡɧɨɫɨɩɪɨɬɢɜɥɹɟ-
ɦɨɫɬɢ, ɜɵɩɨɥɧɹɥɫɹ ɜ ɪɚɛɨɬɚɯ [1,7-9]. Ⱦɚɠɟ 
ɩɪɢ ɬɚɤɢɯ ɭɩɪɨɳɟɧɢɹɯ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɥɨɠɧɹ-
ɟɬɫɹ ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɪɚɫɱɺɬɚ 

(ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɰɟɥɶɧɵɦ ɫɟɱɟɧɢɟɦ ɛɟɡ ɩɨ-
ɞɚɬɥɢɜɵɯ ɫɜɹɡɟɣ), ɤɪɨɦɟ ɬɨɝɨ ɜɨɡɧɢɤɚɸɬ 
ɫɥɨɠɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
ɩɨɞɚɬɥɢɜɨɫɬɢ ɩɨɫɬɚɜɥɟɧɧɵɯ ɫɜɹɡɟɣ. Ɍɚɤɢɟ 
ɫɜɹɡɢ ɹɜɥɹɸɬɫɹ ɤɨɧɰɟɧɬɪɚɬɨɪɚɦɢ ɧɚɩɪɹɠɟɧɢɣ 
ɢ ɩɪɢ ɞɟɣɫɬɜɢɢ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɦɨɫɬɨɜɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɩɟɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ, ɦɨɝɭɬ 
ɫɬɚɬɶ ɩɪɢɱɢɧɨɣ ɪɚɡɪɭɲɟɧɢɹ ɦɨɫɬɚ ɜɫɥɟɞɫɬ-
ɜɢɟ ɩɨɫɬɟɩɟɧɧɨɝɨ ɧɚɤɨɩɥɟɧɢɹ ɦɢɤɪɨɩɨɜɪɟɠ-
ɞɟɧɢɣ ɜ ɦɟɫɬɚɯ ɩɨɫɬɚɧɨɜɤɢ ɫɜɹɡɟɣ [10]. ȼɨ 
ɜɬɨɪɨɦ ɫɥɭɱɚɟ, ɨɛɴɟɞɢɧɟɧɢɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ 
ɢ ɞɟɪɟɜɹɧɧɨɣ ɱɚɫɬɟɣ ɩɪɨɢɫɯɨɞɢɬ ɠɺɫɬɤɨ, ɬɚɤ, 
ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɬɚɟɬ ɤɚɤ ɟɞɢɧɨɟ ɰɟɥɨɟ. 
Ɂɞɟɫɶ ɧɟ ɛɭɞɟɦ ɨɛɫɭɠɞɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɚɫɩɟɤɬɨɜ ɫɨɡɞɚɧɢɹ ɬɚɤɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɚ ɥɢɲɶ 
ɩɪɢɦɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɟɝɨ ɜɵɩɨɥɧɟɧɢɹ. ɀɺɫɬ-
ɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɫɟɱɟɧɢɹ ɩɨɡɜɨɥɹ-
ɟɬ ɭɩɪɨɫɬɢɬɶ ɪɚɫɱɺɬ, ɭɜɟɥɢɱɢɬɶ ɧɟɫɭɳɭɸ ɫɩɨ-
ɫɨɛɧɨɫɬɶ ɢ ɭɣɬɢ ɨɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɩɪɟɞɟɥɟ-
ɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨɞɚɬɥɢɜɨɫɬɢ. ȼ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɩɪɢɦɟɦ ɠɺɫɬɤɨɟ ɫɨɟɞɢɧɟɧɢɟ ɠɟɥɟɡɨ-
ɛɟɬɨɧɧɨɣ ɢ ɞɟɪɟɜɹɧɧɨɣ ɱɚɫɬɟɣ ɛɚɥɤɢ. 

Ɋɚɫɱɺɬ ɩɪɨɢɡɜɨɞɢɦ ɜ ɤɜɚɡɢɫɬɚɬɢɱɟɫɤɨɣ 
ɩɨɫɬɚɧɨɜɤɟ, ɬɨ ɟɫɬɶ ɩɪɟɧɟɛɪɟɝɚɟɦ ɢɧɟɪɰɢɨɧ-
ɧɵɦɢ ɷɮɮɟɤɬɚɦɢ. 

Ɉɫɧɨɜɧɵɟ ɪɚɫɱɺɬɧɵɟ ɩɨɥɨɠɟɧɢɹ 
ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɧɚɝɪɭɡɤɢ ɜ ɛɚɥɤɟ ɜɨɡɧɢɤɚ-

ɸɬ ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ: ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ , 

ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ , ɚ ɬɚɤɠɟ ɢɡɝɢɛɚɸɳɢɣ ɦɨ-
ɦɟɧɬ  ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ . Ⱦɥɹ 1-ɝɨ ɢ 2-ɝɨ 
ɜɚɪɢɚɧɬɨɜ ɩɨɞɜɢɠɧɨɣ ɧɚɝɪɭɡɤɢ, ɧɚ ɜɫɺɦ ɢɧ-
ɬɟɪɜɚɥɟ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɨɧɢ ɡɚɞɚɸɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɮɨɪɦɭɥɚɦɢ (2) ɢ (3). 
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Ƚɞɟ  - ɮɭɧɤɰɢɹ ɏɟɜɢɫɚɣɞɚ [11],  

- ɪɟɚɤɰɢɹ ɥɟɜɨɣ ɨɩɨɪɧɨɣ ɫɜɹɡɢ ɨɬ ɞɟɣɫɬɜɢɹ 
ɬɨɥɶɤɨ ɩɨɞɜɢɠɧɨɣ ɧɚɝɪɭɡɤɢ ɪɢɫ. 1.,  ɢ  - 

ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɨɥɨɠɟɧɢɟ ɩɨɞ-
ɜɢɠɧɨɣ ɧɚɝɪɭɡɤɢ ɜ ɩɪɨɥɺɬɟ. ȼ ɮɨɪɦɭɥɚɯ (2-3) 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɥɚɝɚɟɦɵɟ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɬɨɪɦɨɡɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɟɫɥɢ ɷɬɚ ɧɚɝɪɭɡɤɚ ɩɪɢ-
ɜɨɞɢɬ ɤ ɪɚɡɝɪɭɡɤɟ ɩɪɨɥɺɬɧɨɝɨ ɫɬɪɨɟɧɢɹ ɬɨ ɟɺ 
ɦɨɠɧɨ ɭɞɚɥɢɬɶ, ɩɪɢɧɹɜ  ɢ . 

ɋɱɢɬɚɟɦ ɞɟɮɨɪɦɚɰɢɢ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 
ɛɚɥɤɢ ɦɚɥɵɦɢ, ɩɪɢɧɢɦɚɟɦ ɝɢɩɨɬɟɡɭ ɩɥɨɫɤɢɯ 
ɫɟɱɟɧɢɣ ɢ ɩɪɢɛɥɢɠɺɧɧɨɟ ɭɪɚɜɧɟɧɢɟ ɤɪɢɜɢɡɧɵ 
ɩɥɨɫɤɨɣ ɤɪɢɜɨɣ: 

 

 
 
 

Ƚɞɟ  - ɩɪɨɞɨɥɶɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɜɨɥɨɤɧɚ 
ɛɚɥɤɢ ɩɪɢ ,  - ɢɡɦɟɧɟɧɢɟ ɤɪɢɜɢɡɧɵ ɛɚɥ-
ɤɢ,  - ɜɟɪɬɢɤɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɬɨɱɟɤ ɛɚɥ-
ɤɢ ɢ  - ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɬɨɱɟɤ 
ɛɚɥɤɢ ɩɪɢ . ɂɧɬɟɝɪɢɪɭɹ ɫɨɨɬɧɨɲɟɧɢɹ (4), 
ɩɨɥɭɱɢɦ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɦɟ-
ɳɟɧɢɣ ɢ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɛɚɥɤɢ: 
 

  
ɜɟɥɢɱɢɧɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɨ-
ɨɬɜɟɬɫɬɜɟɧɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɢ ɜɟɪɬɢɤɚɥɶɧɨɟ 
ɩɟɪɟɦɟɳɟɧɢɟ ɬɨɱɟɤ ɛɚɥɤɢ ɩɪɢ , ɚ ɬɚɤɠɟ 
ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɚɥɤɢ 

ɩɪɢ . Ɏɨɪɦɭɥɵ (5) ɧɟ ɭɱɢɬɵɜɚɸɬ ɜɥɢɹɧɢɟ 
ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ, ɨɞɧɚɤɨ , ɩɪɢ , ɨɲɢɛ-
ɤɚ ɜɧɨɫɢɦɚɹ ɜɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɜ ɪɚɫɱɺɬ ɧɟ-
ɡɧɚɱɢɬɟɥɶɧɚ. 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɞɪɟɜɟɫɢɧɚ ɢ ɛɟɬɨɧ ɨɛɥɚɞɚ-
ɸɬ ɹɪɤɨ ɜɵɪɚɠɟɧɧɨɣ ɮɢɡɢɱɟɫɤɨɣ ɧɟɥɢɧɟɣɧɨ-
ɫɬɶɸ ɢ ɪɚɡɧɨɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶɸ ɩɪɢ ɩɪɨ-
ɞɨɥɶɧɨɦ ɪɚɫɬɹɠɟɧɢɢ ɢ ɫɠɚɬɢɢ [12,13]. ɍɱɢɬɵ-
ɜɚɹ ɷɬɨ, ɞɥɹ ɟɞɢɧɨɨɛɪɚɡɧɨɝɨ ɨɩɢɫɚɧɢɹ ɡɚɤɨ-
ɧɨɜ ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɤɢɯ ɪɚɡɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɤɭɛɢɱɟɫɤɚɹ ɚɩɩɪɨɤɫɢ-
ɦɚɰɢɹ, ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɧɚ ɜɫɺɦ ɞɢɚɩɚɡɨɧɟ 
ɞɟɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɬɟɪɢɚɥɚ [14]: 

 

  

  
ɝɞɟ  - ɤɨɧɫɬɚɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɦɟɯɚɧɢɱɟ-
ɫɤɢɯ ɫɜɨɣɫɬɜ -ɝɨ ɫɥɨɹ ɛɚɥɤɢ,  - ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɩɪɨɞɨɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ -ɝɨ 
ɫɥɨɹ ɛɚɥɤɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ (+) ɢ ɫɠɚɬɢɢ (-). 
ȼɟɥɢɱɢɧɵ  ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɩɨɪɨɞ ɞɪɟ-
ɜɟɫɢɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɪɚɛɨɬɟ [15], ɞɥɹ ɪɚɡɥɢɱ-
ɧɵɯ ɤɥɚɫɫɨɜ ɛɟɬɨɧɚ ɜ [16]. Ɇɟɬɨɞɢɤɚ ɩɨɥɭɱɟ-
ɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ  ɞɥɹ ɚɪɦɢɪɨɜɚɧɧɵɯ 
ɫɥɨɺɜ ɛɟɬɨɧɚ ɨɩɢɫɚɧɚ ɜ [16]. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɭɛɢɱɟɫɤɨɣ ɡɚɜɢɫɢɦɨɫɬɢ (6) ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵ-
ɜɚɬɶ ɪɚɡɧɨɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɞɪɟɜɟɫɢɧɵ ɢ 
ɛɟɬɨɧɚ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɢ ɫɠɚɬɢɢ, ɚ ɬɚɤɠɟ ɧɟ-
ɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ ɫɜɹɡɢ ɦɟɠɞɭ ɧɚɩɪɹɠɟ-
ɧɢɹɦɢ  ɢ ɞɟɮɨɪɦɚɰɢɹɦɢ . 

ɉɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ  ɢ ɢɡɝɢɛɚɸɳɢɣ ɦɨ-
ɦɟɧɬ  ɦɨɠɧɨ ɜɵɪɚɡɢɬɶ ɱɟɪɟɡ ɧɚɩɪɹɠɟɧɢɹ 
ɫɥɨɺɜ  ɩɨ ɮɨɪɦɭɥɚɦ: 
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Ɂɞɟɫɶ  - ɮɭɧɤɰɢɹ ɢɡɦɟɧɟɧɢɹ ɲɢɪɢɧɵ ɩɨ-
ɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɜɵɫɨɬɟ. 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɫɢɫ-
ɬɟɦɵ (7), ɫ ɭɱɺɬɨɦ ɡɚɜɢɫɢɦɨɫɬɟɣ (4) ɢ (6), ɩɨ-
ɥɭɱɢɦ ɜɵɪɚɠɟɧɢɹ (8). Ɉɧɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨ-
ɛɨɣ ɧɟɥɢɧɟɣɧɭɸ ɫɢɫɬɟɦɭ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ 3-ɟɣ ɫɬɟɩɟɧɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɜɭɯ 
ɧɟɢɡɜɟɫɬɧɵɯ  ɢ . 

 

 

 

 

 

 

  
Ʉɨɷɮɮɢɰɢɟɧɬɵ   ɜ ɫɢɫɬɟɦɟ 

(8) ɪɚɜɧɵ ɧɭɥɸ ɢ ɜɜɟɞɟɧɵ ɬɨɥɶɤɨ ɞɥɹ ɬɨɝɨ 
ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɤɪɚɬɤɭɸ ɢ ɭɞɨɛɧɭɸ ɞɥɹ ɪɟ-
ɲɟɧɢɹ ɡɚɩɢɫɶ ɜɵɪɚɠɟɧɢɣ (7). Ʉɨɷɮɮɢɰɢɟɧɬɵ 

 ɨɩɢɫɵɜɚɸɬ ɝɟɨɦɟɬɪɢɸ ɫɟɱɟɧɢɹ. Ɍɚɤ  
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɨɳɚɞɶ i-ɝɨ ɫɥɨɹ ɫɟɱɟ-
ɧɢɹ;  - ɫɬɚɬɢɱɟɫɤɢɣ ɦɨɦɟɧɬ i-ɝɨ ɫɥɨɹ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɨɫɢ ;  - ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ i-ɝɨ 
ɫɥɨɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ;  ɢ  - ɦɨɦɟɧɬɵ 
ɢɧɟɪɰɢɢ ɜɵɫɲɢɯ ɩɨɪɹɞɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ 

. ȼɵɪɚɠɟɧɢɹ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ  ɡɞɟɫɶ 
ɧɟ ɩɪɢɜɨɞɢɦ ɢɡ-ɡɚ ɢɯ ɝɪɨɦɨɡɞɤɨɫɬɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɧɚɱɚɥɚ ɪɚɡɪɭɲɟɧɢɹ 
ɩɪɢɦɟɦ ɜɵɩɨɥɧɟɧɢɟ ɧɟɪɚɜɟɧɫɬɜɚ: 

 

  

  

ɝɞɟ  - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦɚɤɫɢɦɚɥɶ-
ɧɵɟ ɢ ɩɪɟɞɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɪɚɫɬɹɠɟɧɢɹ 
(ɫɠɚɬɢɹ) i-ɝɨ ɫɥɨɹ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɚɥɤɢ ɫɱɢɬɚ-
ɟɦ ɨɛɟɫɩɟɱɟɧɧɨɣ. 

Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
Ɉɫɧɨɜɧɚɹ ɫɥɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹ-

ɠɺɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɧɨɝɨ-
ɫɥɨɣɧɨɣ ɛɚɥɤɢ ɜ ɮɢɡɢɱɟɫɤɢ ɧɟɥɢɧɟɣɧɨɣ ɩɨ-
ɫɬɚɧɨɜɤɟ ɫɜɹɡɚɧɚ ɫ ɪɟɲɟɧɢɟɦ ɫɢɫɬɟɦɵ ɧɟɥɢ-
ɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ (8). Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɹɜɥɹ-

ɟɬɫɹ ɹɜɧɨ ɜɵɪɚɠɟɧɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɨ-
ɞɨɥɶɧɨɝɨ ɭɫɢɥɢɹ  ɢ ɦɨɦɟɧɬɚ . ɂɡ ɷɬɨɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɞɟɮɨɪɦɚɰɢɢ ɛɚɥ-
ɤɢ  ɢ ɧɭɠɧɨ ɧɚɣɬɢ ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ, ɬɨ 
ɫɢɫɬɟɦɚ (8) ɭɠɟ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ. Ɉɞɧɚɤɨ, 
ɜ ɩɨɞɚɜɥɹɸɳɟɦ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɫɺ 
ɧɚɨɛɨɪɨɬ: ɢɡɜɟɫɬɧɵɦɢ ɹɜɥɹɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ 
ɭɫɢɥɢɹ ɛɚɥɤɢ, ɚ ɞɟɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɨɩ-
ɪɟɞɟɥɢɬɶ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɩɪɟɨɛɪɚɡɭɟɦ ɫɢɫ-
ɬɟɦɭ (8) ɬɚɤ, ɱɬɨɛɵ ɞɟɮɨɪɦɚɰɢɢ ɛɵɥɢ ɹɜɧɨ 
ɜɵɪɚɠɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ. 
ɋɞɟɥɚɬɶ ɷɬɨ ɜɨɡɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɢɡɜɟɫɬɧɵɯ 
ɦɟɬɨɞɨɜ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɭɧɤɰɢɣ ɞɜɭɯ ɩɟɪɟ-
ɦɟɧɧɵɯ [17]. ɂɧɚɱɟ ɝɨɜɨɪɹ, ɦɨɠɧɨ ɫɜɟɫɬɢ ɡɚ-
ɞɚɱɭ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟ-
ɧɢɣ (8) ɤ ɡɚɞɚɱɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɮɭɧɤɰɢɢ ɞɜɭɯ 
ɩɟɪɟɦɟɧɧɵɯ. 

ȼ ɤɚɱɟɫɬɜɟ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɟɣ ɮɭɧɤɰɢɢ 
ɩɪɢɧɢɦɚɟɦ ɫɬɟɩɟɧɧɨɣ ɦɧɨɝɨɱɥɟɧ: 

 

 

  
ɤɨɷɮɮɢɰɢɟɧɬɵ   ɡɚɜɢɫɹɬ ɨɬ ɝɟɨɦɟɬɪɢɢ 
ɫɟɱɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɥɨɺɜ ɢ ɢɯ ɦɟɯɚɧɢɱɟ-
ɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ (ɤɨɷɮɮɢɰɢɟɧɬɵ ). Ɉɞ-
ɧɚɤɨ, ɱɬɨ ɜɚɠɧɨ, ɨɧɢ ɧɟ ɡɚɜɢɫɹɬ ɨɧ  ɢ . 

Ɂɧɚɱɢɬ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɮɭɧɤɰɢɣ ɜɧɭɬɪɟɧɧɢɯ 
ɭɫɢɥɢɣ (ɢɡɦɟɧɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɜɢɠɧɨɣ 
ɧɚɝɪɭɡɤɢ) ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɡɚɧɨɜɨ ɧɚɯɨɞɢɬɶ 

 ɢ . 
Ⱥɥɝɨɪɢɬɦ ɪɟɲɟɧɢɹ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ 

ɭɪɚɜɧɟɧɢɣ (8): 
1. ɂɫɩɨɥɶɡɭɹ ɧɟɪɚɜɟɧɫɬɜɚ (10) ɧɚɯɨɞɢɦ ɨɛ-
ɥɚɫɬɶ ɜɨɡɦɨɠɧɵɯ ɡɧɚɱɟɧɢɣ  ɢ ɩɨɤɪɵɜɚ-
ɟɦ ɟɺ ɧɟɤɨɬɨɪɨɣ ɫɟɬɤɨɣ, ɧɚɩɪɢɦɟɪ, ɩɪɹɦɨ-
ɭɝɨɥɶɧɨɣ ɫ ɩɨɫɬɨɹɧɧɵɦ ɲɚɝɨɦ  ɢ ; 

2. ȼ ɤɚɠɞɨɦ ɭɡɥɟ ɫɟɬɤɢ ɢɡɜɟɫɬɧɵ ɡɧɚɱɟɧɢɹ  

ɢ , ɩɨɞɫɬɚɜɥɹɟɦ ɢɯ ɜ ɫɢɫɬɟɦɭ (8) ɢ ɧɚɯɨɞɢɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɢɦ ɩɚɪɭ ; 

3. Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ   ɫ ɩɨ-
ɦɨɳɶɸ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 

 ɦɟɬɨɞɨɦ ɧɚɢɦɟɧɶɲɢɯ ɤɜɚɞɪɚ-
ɬɨɜ, ɢ ɩɨɥɭɱɚɟɦ ɪɟɲɟɧɢɟ (8) ɜ ɜɢɞɟ (11). 

ɇɚɣɞɹ ɜɧɭɬɪɟɧɧɢɟ ɭɫɢɥɢɹ ɢɡ ɭɪɚɜɧɟɧɢɣ 
ɪɚɜɧɨɜɟɫɢɹ - ɮɨɪɦɭɥɵ (2,3), ɩɨɞɫɬɚɜɥɹɟɦ ɢɯ 
ɜ (11) ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɪɟɞɟɥɹɟɦ ɞɟɮɨɪɦɚɰɢɢ 

 ɢ . ɉɨ ɧɢɦ ɧɚɯɨɞɢɦ ɩɟɪɟɦɟɳɟɧɢɹ  ɢ 
 - ɮɨɪɦɭɥɵ (5). Ɂɧɚɹ ɞɟɮɨɪɦɚɰɢɢ, ɧɨɪ-

ɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ (6). 
ɉɪɢɦɟɪɵ ɪɚɫɱɺɬɚ 
Ɋɚɫɱɺɬ № 1. Ȼɭɞɟɦ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɪɨɥɺɬ-

ɧɨɟ ɫɬɪɨɟɧɢɟ ɦɨɫɬɚ ɧɚ ɞɜɚ ɜɢɞɚ ɡɚɝɪɭɠɟɧɢɣ 
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ɫɦ. ɪɢɫ.1. ɉɪɢ ɷɬɨɦ ɧɚɝɪɭɡɤɭ ɨɬ ɬɨɪɦɨɠɟɧɢɹ 
ɬɪɚɧɫɩɨɪɬɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɧɭɥɸ. Ⱦɥɢɧɚ 
ɩɪɨɥɺɬɚ ɦɨɫɬɚ =16 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɛɨɥɶɲɟɝɪɭɡɚɦɢ =4 ɦ. ɉɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɢɟ ɝɟɨɦɟɬɪɢɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɞɚɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

 
Ɍɚɛɥɢɰɚ 1. Ɋɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

 
B0, Ɇ B1, Ɇ BȻ, Ɇ H1, Ɇ H2, Ɇ H3, Ɇ H4, Ɇ H5, Ɇ N HB, Ɇ 

0,25 1,0 1,5 0,15 0,15 0,35 0,35 0,35 2 0,4 

 
ɉɟɪɜɵɣ ɢ ɜɬɨɪɨɣ ɫɥɨɢ ɛɚɥɤɢ ɜɵɩɨɥɧɟɧɵ 

ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ ɦɚɪɤɢ Ɇ250 ɫ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ ɩɪɨɞɨɥɶɧɨɝɨ ɚɪɦɢɪɨɜɚɧɢɹ 

. Ɂɞɟɫɶ - ɩɥɨɳɚɞɶ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ, 

 - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɜɵɯ 
ɞɜɭɯ ɫɥɨɺɜ. Ʉɥɚɫɫ ɩɪɨɞɨɥɶɧɨɣ ɚɪɦɚɬɭɪɵ 
Ⱥ500ɋ. ɋɥɨɢ 3 ɢ 4 ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɨɫɧɵ, ɫɥɨɣ 
5 ɢɡ ɞɭɛɚ. Ⱦɥɹ ɩɟɪɜɨɣ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ 

, ɞɥɹ ɜɬɨɪɨɣ . 
ɍɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ ɩɪɢɧɹɬ ɪɚɜɧɵɦ 

 ɞɪɟɜɟɫɢɧɵ - . ȼɟɥɢɱɢɧɚ 
ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ ɩɨɞɛɢɪɚɥɚɫɶ ɬɚɤɨɜɨɣ, 
ɱɬɨɛɵ ɩɪɢ ɟɺ ɧɚɢɛɨɥɟɟ ɧɟɜɵɝɨɞɧɨɦ ɩɨɥɨɠɟ-

ɧɢɢ ɤɨɧɫɬɪɭɤɰɢɹ ɛɵɥɚ ɛɥɢɡɤɚ ɤ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ ɩɨ ɭɫɥɨɜɢɸ (10). ɋɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɜɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ  

ɇɚ ɪɢɫ. 3-8 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɢɟ ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɛɚɥ-
ɤɢ ɜ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ: 1 - , 2 - 

, 3 - , 4 - . Ƚɞɟ  - ɜɪɟɦɹ 
ɞɜɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ ɩɨ ɦɨɫɬɭ, ɞɥɹ ɩɟɪɜɨɣ ɜɪɟ-
ɦɟɧɧɨɣ ɧɚɝɪɭɡɤɢ , ɞɥɹ ɜɬɨɪɨɣ - . 
Ɋɢɫɭɧɤɢ 3-5 ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɩɟɪɜɨɣ ɜɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɟ, ɪɢɫɭɧɤɢ 6-8 - ɜɬɨɪɨɣ ɜɪɟɦɟɧɧɨɣ ɧɚ-
ɝɪɭɡɤɟ. ȼɨ ɜɫɟɯ ɪɚɫɱɺɬɚɯ ɩɪɟɞɟɥɶɧɨ ɧɚɩɪɹ-
ɠɺɧɧɵɦɢ ɨɤɚɡɵɜɚɥɢɫɶ ɜɟɪɯɧɢɟ ɮɢɛɪɨɜɵɟ 
ɜɨɥɨɤɧɚ ɛɚɥɤɢ. 

 

 
Ɋɢɫ. 3. Ⱦɟɮɨɪɦɚɰɢɢ ɜɟɪɯɧɟɝɨ ɮɢɛɪɨɜɨɝɨ ɜɨɥɨɤɧɚ 

 
Ɋɢɫ. 4. Ⱦɟɮɨɪɦɚɰɢɢ ɧɢɠɧɟɝɨ ɮɢɛɪɨɜɨɝɨ ɜɨɥɨɤɧɚ 
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Ɋɢɫ. 5. ɉɪɨɝɢɛ 

 
Ɋɢɫ. 6. Ⱦɟɮɨɪɦɚɰɢɢ ɜɟɪɯɧɟɝɨ ɮɢɛɪɨɜɨɝɨ ɜɨɥɨɤɧɚ 

 
Ɋɢɫ. 7. Ⱦɟɮɨɪɦɚɰɢɢ ɧɢɠɧɟɝɨ ɮɢɛɪɨɜɨɝɨ ɜɨɥɨɤɧɚ 

 
Ɋɢɫ. 8. ɉɪɨɝɢɛ 
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Ɋɚɫɱɺɬ № 2. Ɋɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟ-
ɧɢɹ ɢ ɬɨɥɳɢɧɵ ɫɥɨɺɜ ɬɚɤɢɟ ɠɟ, ɤɚɤ ɢ ɜ ɩɟɪɜɨɦ 
ɪɚɫɱɺɬɟ. ɉɟɪɜɵɣ ɫɥɨɣ ɛɚɥɤɢ ɜɵɩɨɥɧɟɧ ɢɡ ɛɟ-
ɬɨɧɚ ɦɚɪɤɢ Ɇ250, ɜɬɨɪɨɣ ɢɡ ɛɟɬɨɧɚ ɦɚɪɤɢ 
Ɇ150. ȼ ɞɚɧɧɨɦ ɪɚɫɱɺɬɟ ɛɭɞɟɦ ɢɡɦɟɧɹɬɶ ɩɨ-
ɪɨɞɵ ɫɥɨɺɜ ɞɟɪɟɜɹɧɧɨɣ ɱɚɫɬɢ ɛɚɥɤɢ. Ⱦɥɹ 
ɪɚɫɱɺɬɚ ɜɨɡɶɦɺɦ ɬɪɢ ɩɨɪɨɞɵ ɞɪɟɜɟɫɢɧɵ: 1 - 
ɫɨɫɧɚ, 2 - ɥɢɫɬɜɟɧɧɢɰɚ, 3 - ɹɫɟɧɶ. ɂɦɟɹ ɬɪɺɯ-
ɫɥɨɣɧɭɸ ɞɟɪɟɜɹɧɧɭɸ ɛɚɥɤɭ ɢ ɬɪɢ ɩɨɪɨɞɵ 
ɞɪɟɜɟɫɢɧɵ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ  ɪɚɡɥɢɱ-
ɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ, ɨɬɥɢ-
ɱɚɸɳɢɯɫɹ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɩɨɪɨɞ. Ȼɚɥɤɭ ɫ ɤɚ-
ɠɞɵɦ ɢɡ ɜɢɞɨɜ ɫɟɱɟɧɢɣ ɛɭɞɟɦ ɡɚɝɪɭɠɚɬɶ ɞɨ 

ɧɚɫɬɭɩɥɟɧɢɹ ɧɚɱɚɥɚ ɪɚɡɪɭɲɟɧɢɹ ɩɨ ɭɫɥɨɜɢɸ 
(10). Ɋɚɫɱɺɬ ɩɪɨɜɨɞɢɦ ɞɥɹ ɩɟɪɜɨɣ ɜɪɟɦɟɧɧɨɣ 
ɧɚɝɪɭɡɤɢ, ɜ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ, ɤɨɝɞɚ ɨɧɚ ɩɟɪɟ-
ɤɪɵɜɚɟɬ ɜɟɫɶ ɩɪɨɥɺɬ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ.2. ɋɬɨɥɛɟɰ 2 ɩɨɤɚɡɵɜɚɟɬ ɢɡ 
ɤɚɤɢɯ ɩɨɪɨɞ ɢɡɝɨɬɨɜɥɟɧɵ ɫɥɨɢ ɫɟɱɟɧɢɹ. Ɍɚɤ 
ɲɢɮɪ 312 ɨɡɧɚɱɚɟɬ, ɱɬɨ ɩɟɪɜɵɣ ɫɥɨɣ ɞɟɪɟ-
ɜɹɧɧɨɣ ɱɚɫɬɢ ɛɚɥɤɢ ɜɵɩɨɥɧɟɧ ɢɡ ɹɫɟɧɹ, ɜɬɨ-
ɪɨɣ ɢɡ ɫɨɫɧɵ ɢ ɬɪɟɬɢɣ ɢɡ ɥɢɫɬɜɟɧɧɢɰɵ. ȼ 
ɬɪɟɬɶɟɦ ɢ ɱɟɬɜɺɪɬɨɦ ɫɬɨɥɛɰɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ ɩɪɢɜɟɞɟɧɵ ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɺɧɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɦɚɤɫɢ-
ɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɨɝɢɛɚ ɛɚɥɤɢ.

 

Ɍɚɛɥɢɰɚ 2. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ № 2 

№ 

Ɋɚɫɩɪɟ-
ɞɟ-

ɥɟɧɢɟ 
ɩɨɪɨɞ 

qmax 

ɤɇ/ɦ 
wmax 

ɦɦ 
qmax/wmax № 

Ɋɚɫɩɪɟ-
ɞɟ-

ɥɟɧɢɟ 
ɩɨɪɨɞ 

qmax 

ɤɇ/ɦ 
wmax 

ɦɦ 
qmax/wmax 

1 2 3 4 5 1 2 3 4 5 

1 111 274 94,7 2,9 15 332 266 114,3 2,3 

2 121 278 99,3 2,8 16 312 262 108,0 2,4 

3 221 278 99,6 2,8 17 322 266 114,3 2,3 

4 211 273 94,5 2,9 18 232 265 113,8 2,3 

5 131 278 99,3 2,8 19 113 260 107,0 2,4 

6 331 278 99,6 2,8 20 123 263 112,9 2,3 

7 311 274 95,0 2,9 21 223 266 114,8 2,3 

8 321 278 99,6 2,8 22 213 262 108,3 2,4 

9 231 278 99,6 2,8 23 133 264 113,4 2,3 

10 112 261 107,2 2,4 24 333 265 114,3 2,3 

11 122 264 113,0 2,3 25 313 262 108,3 2,4 

12 222 266 114,3 2,3 26 323 265 114,3 2,3 

13 212 262 108,0 2,4 27 233 265 114,3 2,3 

14 132 264 113,0 2,3      

 
Ⱥɧɚɥɢɡɢɪɭɹ ɞɚɧɧɵɟ ɬɚɛɥ. 2 ɦɨɠɧɨ ɫɞɟ-

ɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ: 
1. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɢ ɦɢ-
ɧɢɦɚɥɶɧɵɣ ɩɪɨɝɢɛ ɞɨɫɬɢɝɚɸɬɫɹ ɞɥɹ ɛɚɥɨɤ, 
ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢ-
ɧɵ. ɉɪɢ ɷɬɨɦ ɧɚɢɥɭɱɲɢɣ ɪɟɡɭɥɶɬɚɬ ɩɨ ɧɟɫɭ-
ɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟ ɫɨɜɩɚɞɚɟɬ ɫ ɧɚɢɥɭɱɲɢɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɩɨ ɩɪɨɝɢɛɚɦ; 
2. ɂɡɦɟɧɹɹ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɪɨɞ ɩɨ ɫɟɱɟɧɢɸ 
ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɣ ɧɚ-
ɝɪɭɡɤɢ ɧɚ 6,9 % ɢ ɭɦɟɧɶɲɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɩɪɨɝɢɛɚ ɧɚ 17,7%. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ ɩɨɡɜɨɥɹ-
ɟɬ ɭɜɟɥɢɱɢɬɶ ɩɪɨɱɧɨɫɬɶ ɢ ɠɟɫɬɤɨɫɬɶ ɤɨɧɫɬ-
ɪɭɤɰɢɢ; 

3. ɉɪɢ ɨɰɟɧɤɟ ɤɚɱɟɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ ɤɪɢɬɟ-
ɪɢɸ  (ɬɚɛɥ.2 ɫɬɨɥɛɟɰ 5) ɧɚɢ-
ɥɭɱɲɢɣ ɜɚɪɢɚɧɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɪɨɞ ɩɨɥɭ-
ɱɚɟɬɫɹ, ɤɨɝɞɚ ɜɬɨɪɨɣ ɢ ɬɪɟɬɢɣ ɫɥɨɣ ɞɟɪɟɜɹɧ-
ɧɨɣ ɱɚɫɬɢ ɛɚɥɤɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɨɫɧɵ, ɚ ɩɟɪ-
ɜɵɣ ɢɡ ɥɸɛɵɯ ɬɪɺɯ ɩɨɪɨɞ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 
ɪɚɫɱɺɬɟ. 

ɇɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɩɟɪɜɵɦ ɪɚɫɱɺɬɨɦ, ɧɚɱɚɥɨ ɪɚɡɪɭɲɟ-
ɧɢɹ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɧɚɫɬɭɩɚɥɨ ɜɧɭɬɪɢ ɛɚɥɤɢ 
ɜɨ ɜɬɨɪɨɦ ɫɥɨɟ ɩɥɢɬɵ, ɝɞɟ ɞɨɫɬɢɝɚɥɢɫɶ ɩɪɟ-
ɞɟɥɶɧɵɟ ɞɟɮɨɪɦɚɰɢɢ ɫɠɚɬɢɹ. 
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ȼɵɜɨɞɵ 
ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɪɚɛɨɬɟ ɩɨɞɯɨɞ ɩɨɡɜɨ-

ɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɮɢɡɢɱɟɫɤɭɸ ɧɟɥɢɧɟɣɧɨɫɬɶ ɢ 
ɪɚɡɧɨɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɪɟɚɥɶ-
ɧɵɟ ɭɫɥɨɜɢɹ ɧɚɝɪɭɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨ-
ɫɥɨɣɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚ-
ɥɨɜ ɜ ɬɟɥɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɲɢɪɨɤɢɟ ɝɪɚ-
ɧɢɰɵ ɜɚɪɶɢɪɨɜɚɧɢɹ ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɞɚɸɬ ɛɨɥɶɲɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ ɪɟɲɟ-
ɧɢɹ ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɯ ɡɚɞɚɱ. 

Ȼɟɡɢɬɟɪɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ 
ɪɟɲɟɧɢɹ ɪɚɡɪɟɲɚɸɳɟɣ ɫɢɫɬɟɦɵ ɧɟɥɢɧɟɣɧɵɯ 
ɭɪɚɜɧɟɧɢɣ (8) ɜ ɜɢɞɟ (11) ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɜ ɫɪɚɜɧɟɧɢɢ ɫ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɢɬɟɪɚɰɢɨɧɧɵɦɢ ɦɟɬɨɞɚɦɢ. 
Ɍɚɤ, ɩɨɥɭɱɢɜ ɨɞɢɧ ɪɚɡ ɪɟɲɟɧɢɟ ɫɢɫɬɟɦɵ (8), ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɺ ɩɨɜɬɨɪɧɨ-
ɝɨ ɪɟɲɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ (ɟɺ ɜɟɥɢ-
ɱɢɧɵ, ɩɨɥɨɠɟɧɢɹ ɢ ɮɨɪɦɵ). ɂ ɬɨɥɶɤɨ ɩɪɢ ɢɡ-
ɦɟɧɟɧɢɢ ɮɨɪɦɵ ɫɟɱɟɧɢɹ, ɦɚɬɟɪɢɚɥɚ ɫɥɨɺɜ ɢ 
ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ ɩɨɜɬɨɪɧɨɟ ɪɟ-
ɲɟɧɢɟ ɧɟɥɢɧɟɣɧɵɯ ɭɪɚɜɧɟɧɢɣ (8). ȼ ɢɬɟɪɚɰɢ-
ɨɧɧɵɯ ɦɟɬɨɞɚɯ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɞɟɣɫɬɜɢ-
ɬɟɥɶɧɵ ɬɨɥɶɤɨ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɜɧɭɬɪɟɧɧɢɯ ɭɫɢɥɢɣ, ɞɚɧɧɨɣ ɮɨɪɦɵ ɫɟɱɟɧɢɹ, 
ɞɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫɥɨɺɜ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɪɚɛɨɬɟ ɪɚɫɱɺɬɵ ɩɨɤɚ-
ɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟ-
ɧɢɹ, ɤɚɤ ɩɪɨɱɧɨɫɬɢ, ɬɚɤ ɢ ɠɺɫɬɤɨɫɬɢ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɡɚ ɫɱɺɬ ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɨɪɨɞ 
ɞɪɟɜɟɫɢɧɵ ɜ ɫɟɱɟɧɢɢ. ɉɨɤɚɡɚɧɚ ɜɚɠɧɚɹ ɨɫɨ-
ɛɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɫɥɨɢɫɬɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ, ɚ ɢɦɟɧɧɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨ-
ɜɟɧɢɹ ɫɤɪɵɬɵɯ ɮɨɪɦ ɪɚɡɪɭɲɟɧɢɹ, ɤɨɝɞɚ ɧɚ-
ɱɚɥɶɧɨɟ ɪɚɡɪɭɲɟɧɢɟ ɜɨɡɧɢɤɚɟɬ ɜɨ ɜɧɭɬɪɟɧɧɢɯ 
ɫɥɨɹɯ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ. 

 
Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞ-

ɞɟɪɠɤɟ ɊɎɎɂ (ɝɪɚɧɬ № 14-01-00102). 
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CALCULATION OF WOOD REINFORCED CON-
CRETE GIRDER BRIDGE 

 
Yu.V. Nemirovskiy, A.I. Boltaev 

 
Abstract. This paper presents a general ap-

proach to the calculation of beam spans wood con-
crete bridge by taking into account physical nonlineari-
ty and different resistance materials as well as the 
actual loading conditions. In general, it is assumed 
that a part of the concrete, and the wooden part 
represent a layered substructure made of different 
types of concrete and wood. A method for solving 
systems of nonlinear equations resolution, which has 
significant advantages in comparison with the iterative 
methods. Examples of calculations showing the pos-
sibility of a significant increase, both strength and ri-
gidity of the structure due to a combination of different 
types of wood in the cross section. The important fea-
ture of the layered construction work under load, 
namely the possibility of latent forms of destruction 
when the initial breakdown occurs in the inner layers 
of the cross-section. 

 
Keywords: tree reinforced concrete beam, phys-

ical nonlinearity, laminated beams, limit deformation. 
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ɬɵ ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨ-
ɝɨ ɢɯ ɜɵɫɨɬɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. ɉɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɪɚɫɱɟɬɚ ɞɨɩɭɫɤɨɜ ɧɚ ɝɟɨɞɟɡɢɱɟɫɤɢɟ 
ɪɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɪɚɜɧɨɝɨ ɢ ɧɢɱɬɨɠɧɨɝɨ ɜɥɢɹɧɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɧɚ 
ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɦɟɬɨɞɚ ɫ ɭɱɟɬɨɦ ɬɨɱɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɢɡɵɫɤɚɧɢɢ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ. Ɋɚɫɫɱɢɬɚɧɵ 
ɧɨɪɦɵ ɬɨɱɧɨɫɬɢ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɞɟɬɚɥɶɧɨɣ ɪɚɡɛɢɜɤɟ ɨɬɦɟɬɨɤ ɩɨɜɟɪɯ-
ɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɢ ɩɨɤɪɵɬɢɣ, ɜɵɧɨɫɟ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɨɬ ɪɚɛɨɱɢɯ ɪɟɩɟɪɨɜ ɢ ɩɪɨ-
ɥɨɠɟɧɢɹ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ ɜɞɨɥɶ ɢɥɢ ɩɨ ɬɪɚɫɫɟ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ IV, V ɤɚɬɟɝɨɪɢɣ 
ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ ɢ ɜɟɞɨɦɫɬɜɟɧɧɵɯ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɤɨɦɩɥɟɤɬɚ ɦɚɲɢɧ ɛɟɡ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜɵɞɟɪɠɢɜɚɧɢɹ ɡɚɞɚɧɧɵɯ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ.  

 
Кɥɸɱеɜые ɫɥɨɜɚ: ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ, ɬɨɱɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, 

ɞɨɩɭɫɤɢ ɧɚ ɞɟɬɚɥɶɧɭɸ ɪɚɡɛɢɜɤɭ ɨɬɦɟɬɨɤ, ɜɵɧɨɫ ɨɬɦɟɬɨɤ ɩɢɤɟɬɨɜ ɧɚ ɬɪɚɫɫɭ ɨɬ ɪɚ-
ɛɨɱɢɯ ɪɟɩɟɪɨɜ, ɩɪɨɥɨɠɟɧɢɟ ɧɢɜɟɥɢɪɧɵɯ ɯɨɞɨɜ. 
 
ȼɜɟɞɟɧɢɟ 
Ɍɨɱɧɨɫɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɫɨ-
ɜɪɟɦɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɋɨɝɥɚɫɧɨ ȽɈɋɌ 
21778-81 Д1Ж, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɯ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɪɚɡ-

ɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɨɜ 
ɢ ɜɨɡɜɟɞɟɧɢɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫɥɟɞɭɟɬ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ, ɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɢɦɟ-
ɧɹɬɶ ɧɟɨɛɯɨɞɢɦɵɟ ɫɪɟɞɫɬɜɚ ɢ ɩɪɚɜɢɥɚ ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɬɨɱɧɨɫɬɢ. 

Ɋɟɝɥɚɦɟɧɬɚɰɢɹ ɧɨɪɦ ɬɨɱɧɨɫɬɢ ɧɚ ɝɟɨɦɟɬ-
ɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ 
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