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ɍȾɄ 662.612 
ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɃ ɋɌȿɇȾ ȾɅə ɂɋɉɕɌȺɇɂɃ 

ȽɈɊȿɅɈɑɇɕɏ ɍɋɌɊɈɃɋɌȼ 
1Ⱦɨɥɝɨɜ ɋ.ȼ., 2Ⱥɛɞɪɚɮɢɤɨɜ ȿ.ɒ., 2Ⱦɨɥɝɢɯ Ⱥ.ɘ. 

1Ɇɍɉ «Ɍɟɩɥɨɫɧɚɛɠɟɧɢɟ», ɝ. ɇɢɠɧɟɜɚɪɬɨɜɫɤ, 
2Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
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Ɂɚɤɥɸɱɢɬɟɥɶɧɵɦ ɷɬɚɩɨɦ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɚɛɨɬ [1, 2] ɹɜɥɹɟɬɫɹ 
ɩɪɨɜɟɞɟɧɢɟ ɧɚɬɭɪɧɵɯ ɢɫɩɵɬɚɧɢɣ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɨɞɟɥɟɣ ɝɨɪɟɥɨɱɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥɶɧɨɫɬɢ ɡɚɥɨɠɟɧɧɵɯ ɪɟɲɟɧɢɣ ɢ ɬɟɨ-
ɪɢɬɢɱɟɫɤɢɯ ɧɚɪɚɛɨɬɨɤ. Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɢ ɤɨɦɮɨɪɬɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛ-
ɯɨɞɢɦɵɯ ɪɚɛɨɬ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ ɢ ɫɨɡɞɚɬɶ ɜ ɦɟɬɚɥɥɟ ɢɫ-
ɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ (ɭɱɚɫɬɨɤ) ɩɨɡɜɨɥɹɸɳɢɣ ɨɛɴɟɞɢɧɢɬɶ ɜ ɫɟɛɟ ɪɚɛɨɱɢɣ 
ɭɱɚɫɬɨɤ ɫ ɫɦɨɧɬɢɪɨɜɚɧɧɵɦ ɨɛɴɟɤɬɨɦ ɢɫɩɵɬɚɧɢɹ, ɩɨɞɜɨɞɹɳɢɟ ɦɚɝɢɫɬɪɚ-
ɥɢ ɬɨɩɥɢɜɚ ɢ ɜɨɡɞɭɯɚ, ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɱɚɫɬɶ ɢ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ, ɚ ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ ɩɥɚɧɢɪɭɟɦɵɯ ɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ. ɉɪɢ ɷɬɨɦ ɬɪɟɛɨɜɚɥɨɫɶ ɫɨɛɥɸɫɬɢ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: ɜɨ-
ɩɟɪɜɵɯ – ɪɚɰɢɨɧɚɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɨɫɧɨɜɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ, ɞɥɹ ɩɪɢ-
ɦɟɪɚ ɭɞɨɛɧɨ ɪɚɫɩɨɥɨɠɢɬɶ ɜɫɟ ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ ɟɞɢɧɨɣ ɤɨɦɩɚɤɬɧɨɣ 
ɝɪɭɩɩɨɣ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɦɚɬɶ ɜɫɟ ɩɨɤɚɡɚɧɢɹ ɨɞɧɨɜɪɟɦɟɧɧɨ, ɛɟɡ ɩɨɬɟ-
ɪɢ ɜɪɟɦɟɧɢ ɢɥɢ ɛɟɡɨɩɚɫɧɚɹ ɪɚɡɜɨɞɤɚ ɢ ɤɪɟɩɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɨɜɨ-
ɞɨɜ, ɜɨ-ɜɬɨɪɵɯ – ɜɚɠɧɨ, ɱɬɨɛɵ ɤɚɠɞɵɣ ɷɥɟɦɟɧɬ ɭɫɬɚɧɨɜɤɢ ɦɨɝ ɦɨɧɬɢɪɨ-
ɜɚɬɶɫɹ ɢ ɞɟɦɨɧɬɢɪɨɜɚɬɶɫɹ ɛɟɡ ɜɨɡɦɨɠɧɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɫɧɹɬɢɹ ɨɫ-
ɬɚɥɶɧɵɯ. ɉɪɢ ɷɬɨɦ ɭɫɬɚɧɨɜɤɚ ɜ ɰɟɥɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɦɨɛɢɥɶɧɨɣ, ɬ. ɟ. ɟɟ 
ɩɟɪɟɦɟɳɟɧɢɟ ɧɟ ɞɨɥɠɧɨ ɜɵɡɵɜɚɬɶ ɨɫɨɛɵɯ ɬɪɭɞɧɨɫɬɟɣ ɢ ɛɵɬɶ ɛɟɡɨɩɚɫɧɵɦ. 

ȼ ɯɨɞɟ ɫɨɫɬɚɜɥɟɧɢɹ ɩɥɚɧɨɜ ɩɪɨɜɟɞɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɜɵɹɜɢɥɚɫɶ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɜ ɢɫɬɨɱɧɢɤɢ ɧɚɝɪɟɜɚ ɩɨɞɚɜɚɟɦɨɝɨ ɜɨɡɞɭɯɚ, ɱɬɨ ɜɵɡɜɚɥɨ ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɟ ɢ ɞɨɨɫɧɚɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɟɧɞɚ ɷɥɟɤɬɪɢɱɟ-
ɫɤɢɦ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟɦ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ, ɢɫɩɵɬɚɬɟɥɶɧɵɣ 
ɫɬɟɧɞ ɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ ɢɡɨɛɪɚɠɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1–3. 

ɇɚ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ ɫɥɟɞɭɟɬ ɪɚɡɥɢ-
ɱɚɬɶ ɥɢɧɢɸ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ, ɧɚɱɚɥɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɟɝɨ ɧɚɝɧɟɬɚɬɟɥɶ – 
ɜɨɡɞɭɲɧɵɣ ɤɨɦɩɪɟɫɫɨɪ 1. Ʉɨɦɩɪɟɫɫɨɪ ɡɚɛɢɪɚɟɬ ɜɨɡɞɭɯ ɢɡ ɚɬɦɨɫɮɟɪɵ ɢ 
ɩɨɞɚɟɬ ɟɝɨ ɩɨ ɬɪɚɤɬɭ ɜ ɫɨɛɢɪɚɸɳɢɣ ɤɨɥɥɟɤɬɨɪ 2. ɂɡ ɫɨɛɢɪɚɸɳɟɝɨ ɤɨɥ-
ɥɟɤɬɨɪɚ ɜɨɡɞɭɯ ɩɨ ɬɪɟɦ ɥɢɧɢɹɦ ɢɞɟɬ ɜ ɪɨɬɚɦɟɬɪɵ 3 ɢ ɩɨ ɱɟɬɜɟɪɬɨɣ ɥɢ-
ɧɢɢ ɧɚ ɛɚɣɩɚɫ 15. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɢɡ ɤɨɦɩɪɟɫɫɨɪɚ ɩɪɨ-
ɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɢɝɨɥɶɱɚɬɵɯ ɜɟɧɬɢɥɟɣ 14. ɉɨɫɥɟ ɪɨɬɚɦɟɬɪɨɜ ɜɨɡ-
ɞɭɯ, ɫ ɩɨɦɨɳɶɸ ɤɪɟɫɬɨɜɢɧɵ ɫɨɛɢɪɚɟɬɫɹ ɜ ɨɞɢɧ ɩɨɬɨɤ. 

ɉɨɫɥɟ ɤɪɟɫɬɨɜɢɧɵ ɜɨɡɞɭɯ ɩɨɩɚɞɚɟɬ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 4. ɇɚ-
ɝɪɟɜ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɟɝɨ ɱɟɪɟɡ ɜɧɭɬɪɟɧɧɸɸ ɩɨ-
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ɥɨɫɬɶ ȼɉ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɧɚɝɪɟɬɚɹ ɧɢɯɪɨɦɨɜɚɹ ɩɪɨɜɨɥɨɤɚ. ɇɚɝɪɟɜ 
ɩɪɨɜɨɥɨɤɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɢɞɭɳɟɝɨ ɨɬ ɚɜɬɨɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɚ 7, ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɪɟɧɢɟ ɬɨɤɚ 5 ɢ ɧɚɝɪɭɡɤɢ 6, ɢɞɭ-
ɳɢɯ ɧɚ ȼɉ. ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɩɨɫɥɟ ȼɉ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɬɟɪɦɨɩɚɪɵ 9 ɢ ɜɵɜɨɞɢɬɫɹ ɧɚ ɦɢɥɥɢɜɨɥɶɬɦɟɬɪ 11. 

 
Ɋɢɫ. 1. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ 

ɉɨɫɥɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɜɨɡɞɭɯ ɩɨ ɞɜɭɦ ɥɢɧɢɹɦ, ɱɟɪɟɡ ɨɬɜɟɪ-
ɫɬɢɹ ɩɨɞɚɱɢ ɜɨɡɞɭɯɚ 8) ɩɨɩɚɞɚɟɬ ɜ ɝɨɪɟɥɤɭ Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɜ ɝɨɪɟɥɤɟ, ɜ ɧɟɟ ɫɧɢɡɭ ɜɫɬɪɨɟɧɵ ɲɟɫɬɶ ɬɟɪɦɨɩɚɪ 10, ɪɚɫɩɨɥɨ-
ɠɟɧɧɵɯ ɩɨ ɩɪɢɧɰɢɩɭ ɜɢɧɬɨɜɨɣ ɥɟɫɬɧɢɰɵ. ɂɡ ɝɨɪɟɥɤɢ ɬɟɪɦɨɩɚɪɧɵɟ ɩɪɨ-
ɜɨɞɚ ɜɵɯɨɞɹɬ ɧɚ ɩɟɪɟɤɥɸɱɚɬɟɥɶ ɬɟɪɦɨɩɚɪ 12, ɚ ɩɨɫɥɟ ɧɚ ɦɭɥɶɬɢɦɟɬɪ 13. 
Ɍɚɤɠɟ ɤ ɝɨɪɟɥɤɟ ɩɨɞɜɟɞɟɧ ɫɬɟɤɥɹɧɧɵɣ ɬɹɝɨɧɚɩɨɪɨɦɟɪ 16, ɢɡɦɟɪɹɸɳɢɣ 
ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɣ ɜ ɟɺ ɰɟɧɬɪɟ. 

Ʌɢɧɢɹ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ, ɨɬɤɚɥɢɛ-
ɪɨɜɚɧɧɵɣ ɫɨɫɭɞ ɫ ɬɨɩɥɢɜɨɦ 17 ɤɪɟɩɢɬɫɹ ɜɟɪɬɢɤɚɥɶɧɨ ɤ ɧɚɩɪɚɜɥɹɸɳɟɣ 
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ɛɚɥɤɟ ɧɚ ɧɟɨɛɯɨɞɢɦɭɸ ɜɵɫɨɬɭ, ɫɨɡɞɚɜɚɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɞɚ-
ɥɟɟ, ɪɟɝɭɥɢɪɭɹ ɪɚɫɯɨɞ, ɫ ɩɨɦɨɳɶɸ ɲɚɪɨɜɨɝɨ ɤɪɚɧɚ 18, ɬɨɩɥɢɜɨ ɩɨ ɲɥɚɧ-
ɝɭ 19, ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ 20 ɩɨɞɚɟɬɫɹ ɜ ɝɨɪɟɥɤɭ. ɉɪɢɧɰɢɩ 
ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɫɧɨɜɚɧ ɧɚ ɩɪɨɫɬɟɣɲɟɦ ɡɚɤɨɧɟ ɮɢɡɢɤɢ, ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ 
ɫɚɦɨɬɟɤɨɦ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɫɬɨɥɛɚ ɠɢɞɤɨɫɬɢ, ɪɟɝɭɥɢɪɭɹ ɜɵɫɨɬɭ ɪɚɡɦɟɳɟ-
ɧɢɹ ɫɨɫɭɞɚ ɫ ɬɨɩɥɢɜɨɦ, ɧɢɜɟɥɢɪɭɟɦ ɞɚɜɥɟɧɢɟ ɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɟ. 

  

Ɋɢɫ. 2. ɂɫɩɵɬɚɬɟɥɶɧɵɣ ɫɬɟɧɞ. 
Ɉɛɳɢɣ ɜɢɞ 

Ɋɢɫ. 3. ɗɥɟɤɬɪɢɱɟɫɤɢɣ 
ɜɨɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ 

ɉɨɫɥɟ ɦɨɧɬɚɠɚ ɢ ɩɪɨɞɭɜɤɢ ɫɬɟɧɞɚ ɜɨɡɞɭɯɨɦ ɤɨɧɫɬɚɬɢɪɭɟɦ ɫɥɟ-
ɞɭɸɳɟɟ:  

 ɫɛɨɪɤɚ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ ɢ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɭɫɬɚɧɨɜɨɤ; 

 ɜɫɟ ɷɥɟɦɟɧɬɵ ɫɬɟɧɞɚ ɭɞɨɛɧɨ ɪɚɫɩɨɥɨɠɟɧɵ ɢ ɦɨɝɭɬ ɫɩɨɤɨɣɧɨ 
ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɢ ɞɟɦɨɧɬɢɪɨɜɚɬɶɫɹ ɫ ɭɫɬɚɧɨɜɤɢ, ɛɟɡ ɜɥɢɹɧɢɹ ɧɚ ɟɺ ɪɚɛɨ-
ɬɨɫɩɨɫɨɛɧɨɫɬɶ; 

 ɜɫɟ ɩɨɤɚɡɵɜɚɸɳɢɟ ɩɪɢɛɨɪɵ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɞɧɨɦ ɦɟɫɬɟ, ɧɚ 
ɮɪɨɧɬɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɫɬɟɧɞɚ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɧɟɨɛɯɨɞɢɦɵɯ ɨɩɵɬɨɜ ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɩɪɟɩɹɬɫɬɜɢɣ; 

 ɭɫɬɚɧɨɜɤɚ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɦɨɛɢɥɶɧɨɣ ɤɚɤ ɜɤɭɩɟ, ɬɚɤ ɢ ɩɨ ɨɬ-
ɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ. 
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