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Ʉ ȼɈɉɊɈɋɍ Ɉ ɉɊɂɆȿɇȿɇɂɂ ɄȺȻȿɅȿɃ ȼ ɋɂɋɌȿɆȿ  
ɑȿɋɌɈɌɇɈ-ɊȿȽɍɅɂɊɍȿɆɈȽɈ ɉɊɂȼɈȾȺ 

Ʉɨɬɨɜ ȼ.ȼ., ɓɟɪɛɚɤɨɜɚ ɘ.Ɇ. 
ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
ȼ ɩɨɫɥɟɞɧɟɟ ɝɨɞɵ ɲɢɪɨɤɨ ɜɧɟɞɪɹɟɬɫɹ ɱɚɫɬɨɬɧɵɣ ɫɩɨɫɨɛ ɩɥɚɜɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ ɧɚ ɛɚɡɟ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ 
ɪɨɬɨɪɨɦ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɫɧɨɜɚɧ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɱɚɫɬɨɬɵ (ɉɑ). 
ɋɢɥɨɜɚɹ ɱɚɫɬɶ ɬɚɤɨɝɨ ɉɑ ɫɨɫɬɨɢɬ ɢɡ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɜɵɩɪɹɦɢɬɟɥɹ, ɮɢɥɶɬɪɚ ɢ 
ɚɜɬɨɧɨɦɧɨɝɨ ɢɧɜɟɪɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɢ (ɒɂɆ). Ȼɨɥɶɲɢɦɢ 
ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɱɚɫɬɨɬɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ 
ɬɨɱɧɨɫɬɶ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɬɨɹɧɧɨ ɭɩɪɚɜɥɹɬɶ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ ɢ ɫɤɨɪɨɫɬɶɸ ɞɜɢɝɚ-
ɬɟɥɹ. Ɉɞɧɚɤɨ ɭ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɟɫɬɶ ɫɭɳɟɫɬɜɟɧɧɵɟ ɧɟɞɨɫɬɚɬɤɢ: ɫɢɥɶɧɨɟ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ ɢ ɛɨɥɶɲɢɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜ ɤɚɛɟɥɟ ɩɢɬɚɧɢɹ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ. 

ȼɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɨɛɭɫɥɨɜɥɟɧ ɨɱɟɧɶ ɤɨɪɨɬɤɢɦɢ 
ɢɧɬɟɪɜɚɥɚɦɢ ɜɤɥɸɱɟɧɢɹ ɢ ɜɵɤɥɸɱɟɧɢɹ ȻɌɂɁ ɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɨɣ ɢɦɩɭɥɶɫɨɜ 
ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ (ɞɨ 20 ɤȽɰ). ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɫɤɚɠɟɧɢɸ ɫɢɧɭɫɨɢɞɚɥɶɧɨɫɬɢ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɯɨɞɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ɋɢɥɶɧɨɟ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɢɡɥɭɱɟɧɢɟ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɟ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɦɟɪɟ ɤɚɛɟɥɟɦ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɜɵɡɵɜɚɟɬ 
ɧɚɜɨɞɤɢ ɧɚ ɷɥɟɦɟɧɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ, ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɟɬɢ. 
ɏɨɪɨɲɟɟ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɤɚɛɟɥɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɣɬɪɚɥɢɡɚɰɢɸ ɷɬɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

 Ⱦɪɭɝɨɣ ɩɪɨɛɥɟɦɨɣ ɹɜɥɹɸɬɫɹ ɜɨɡɪɨɫɲɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɫɢɫɬɟɦɭ 
ɢɡɨɥɹɰɢɢ. ɇɚɩɪɹɠɟɧɢɟ, ɝɟɧɟɪɢɪɭɟɦɨɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ ɱɚɫɬɨɬɵ, ɢɦɟɟɬ ɨɫɧɨɜɧɭɸ 
ɜɨɥɧɭ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɫɢɧɭɫɨɢɞɚɥɶɧɨɣ ɮɨɪɦɵ ɫ ɱɚɫɬɨɬɨɣ ɨɬ 0 ɞɨ 400 Ƚɰ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ. Ɉɞɧɚɤɨ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɬɚɤɠɟ ɨɛɪɚɡɭɸɬɫɹ ɛɨɥɟɟ ɜɵɫɨɤɢɟ 
ɝɚɪɦɨɧɢɤɢ ɧɚ ɱɚɫɬɨɬɚɯ ɩɪɢɦɟɪɧɨ ɞɨ 100 ɆȽɰ. ɋɢɝɧɚɥ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɢ ɛɨɥɟɟ 
ɜɵɫɨɤɢɯ ɝɚɪɦɨɧɢɤ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɤɚɛɟɥɸ ɩɢɬɚɧɢɹ ɤ ɷɥɟɤɬɪɨɦɨɬɨɪɭ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɧɚ ɤɨɧɰɚɯ ɤɚɛɟɥɹ ɜɨɡɦɨɠɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɢɦɩɭɥɶɫɧɵɯ ɜɨɥɧ, 
ɤɨɬɨɪɵɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɡɞɚɸɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɨɬɪɚɠɟɧɢɹ ɝɚɪɦɨɧɢɤ (ɬ.ɧ. 
ɷɮɮɟɤɬ ɨɬɪɚɠɟɧɧɨɣ ɜɨɥɧɵ). ɗɬɨɬ ɷɮɮɟɤɬ ɜɨɡɧɢɤɚɟɬ ɤɨɝɞɚ ɞɥɢɧɚ ɤɚɛɟɥɹ ɩɢɬɚɧɢɹ 
ɩɪɟɜɵɲɚɟɬ ɞɥɢɧɭ ɜɨɥɧɵ ɝɚɪɦɨɧɢɤɢ. ȿɫɥɢ ɞɥɢɧɚ ɦɟɧɶɲɟ ɞɥɢɧɵ ɜɨɥɧɵ ɝɚɪɦɨɧɢɤɢ, ɬɨ 
ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɨɹɜɥɹɸɬɫɹ ɧɚ ɜɵɯɨɞɟ ɱɚɫɬɨɬɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɝɟɧɟɪɢɪɭɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɟɜɵɲɚɸɳɟɟ ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɷɥɟɤɬɪɨɦɨɬɨɪɚ ɜ 2 – 3 ɪɚɡɚ, ɱɬɨ ɫɨɡɞɚɟɬ ɱɟɪɟɞɭɸɳɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥɢɦɟɪɧɭɸ ɢɡɨɥɹ-
ɰɢɸ.  ɗɬɨɬ ɮɚɤɬɨɪ ɞɨɥɠɟɧ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɢɡɨɥɹɰɢɢ ɤɚɛɟɥɹ, ɱɬɨɛɵ 
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ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɣ (ɧɚɩɪɢɦɟɪ, ɩɪɨɝɨɪɚɧɢɹ ɢɡɨɥɹɰɢɢ ɜɫɥɟɞɫɬɜɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɞɭɝɢ 
ɦɟɠɞɭ ɠɢɥɨɣ ɢ ɷɤɪɚɧɨɦ). 

ɉɨɦɢɦɨ ɷɬɨɝɨ, ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɹ ɫ ɱɚɫɬɨɬɨɣ ɞɨ 10-4 ɫ, ɦɨɝɭɬ ɜ 10 ɪɚɡ ɩɪɟɜɵ-
ɲɚɬɶ ɡɧɚɱɟɧɢɟ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ʉɚɤ ɫɥɟɞɫɬɜɢɟ ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɫɪɨɤ ɫɥɭɠɛɵ 
ɩɢɬɚɸɳɟɝɨ ɤɚɛɟɥɹ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɪɹɞɨɦ ɜɟɞɭɳɢɯ ɡɚɪɭɛɟɠɧɵɯ ɤɚɛɟɥɶɧɵɯ ɤɨɦɩɚɧɢɣ ɭɠɟ ɪɚɡ-
ɪɚɛɨɬɚɧɵ ɢ ɜɵɩɭɫɤɚɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɛɟɥɢ ɞɥɹ ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɨɞɚ ɫ 
ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɟɣ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɊɎ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ 
ɩɨɞɨɛɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚɯɨɞɹɬɫɹ ɧɚ ɧɚɱɚɥɶɧɨɣ ɫɬɚɞɢɢ. ɇɟ ɞɨɫɬɚɬɨɱɧɨ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɢɫɬɟɦ ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɪɢɜɨɞɚ, ɨ ɦɟɬɨɞɚɯ ɢ ɤɪɢɬɟɪɢɹɯ ɨɰɟɧɤɢ 
ɫɬɨɣɤɨɫɬɢ ɤ ɩɟɪɟɝɪɭɡɤɚɦ, ɫɩɨɫɨɛɚɯ ɢ ɫɪɟɞɫɬɜɚɯ ɡɚɳɢɬɵ ɨɬ ɤɨɪɨɧɧɵɯ ɪɚɡɪɹɞɨɜ. ȼ ɯɨɞɟ 
ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɩɥɚɧɢɪɭɟɬɫɹ ɪɚɡɪɚɛɨɬɚɬɶ ɤɚɛɟɥɶɧɵɟ ɢɡɞɟɥɢɹ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ ɞɥɹ 
ɪɚɛɨɬɵ ɜ ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɦ ɩɪɢɜɨɞɟ ɫ ɲɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɨɣ ɦɨɞɭɥɹɰɢɟɣ, ɚ ɬɚɤɠɟ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɢɯ ɩɪɢɦɟɧɟɧɢɸ. 

 
 
 

ȼɕȻɈɊ ɌɂɉȺ ɂ ɄɈɇɋɌɊɍɄɐɂɂ ɉɈȽɊɍɀɇɈȽɈ ɌɊȺɇɋɎɈɊɆȺɌɈɊȺ 
Ⱦɢɧɶ Ʉɨɧɝ Ʉɸɢ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
C ɩɨɜɵɲɟɧɢɟɦ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɝɟɨɥɨɝɢɱɟɫɤɢɯ  ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɢ ɪɚɡɪɚɛɨɬɤɚɯ ɦɨɪɫɤɢɯ 

ɪɟɫɭɪɫɨɜ ɚɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ (ɋɗɉ) ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɯ ɩɨɞɜɨɞɧɵɯ 
ɚɩɩɚɪɚɬɨɜ (ɌɉȺ) ɩɟɪɟɫɬɚɸɬ ɨɬɜɟɱɚɬɶ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɧɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. Ʌɭɱɲɢɦ 
ɪɟɲɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɋɗɉ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣɫɹ ɫɭɞɧɨɦ (ɪɢɫ. 1) [1]. 
ȼɚɠɧɟɣɲɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɷɬɨɣ ɋɗɉ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ ɌɉȺ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɫɨɜɦɟɫɬɧɨɣ ɪɚɛɨɬɵ ɌɉȺ ɫ ɪɚɡɧɵɦɢ ɦɨɳɧɨɫɬɹɦɢ. 

 

 
Ɋɢɫ. 1. Ɉɛɳɚɹ ɫɯɟɦɚ ɤɨɦɩɥɟɤɫɚ ɬɟɥɟɭɩɪɚɜɥɹɟɦɨɝɨ ɩɨɞɜɨɞɧɨɝɨ ɚɩɩɚɪɚɬɚ: 

1 – ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɫɭɞɧɨ; 2 – ɤɚɛɟɥɶ-ɬɪɨɫ; 3 – ɝɚɪɚɠ-ɡɚɝɥɭɛɢɬɟɥɶ; 4 – ɩɥɚɜɭɱɢɣ 
ɤɚɛɟɥɶ; 5 – ɬɟɥɟɭɩɪɚɜɥɹɟɦɵɣ ɩɨɞɜɨɞɧɵɣ ɚɩɩɚɪɚɬ 

 
Ⱦɚɥɶɧɟɣɲɟɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɋɗɉ ɌɉȺ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟɦ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɨɬɞɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɋɗɉ ɌɉȺ. ȼɚɠɧɟɣɲɢɦ ɡɜɟɧɨɦ ɋɗɉ ɌɉȺ 
ɩɪɢ ɩɟɪɟɞɚɱɟ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ ɩɨ ɤɚɛɟɥɶ-ɬɪɨɫɭ ɹɜɥɹɟɬɫɹ ɩɨɝɪɭɠɧɨɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ (ɉɌ). Ɉɧ ɫɨɫɬɚɜɥɹɟɬ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɨɜ ɋɗɉ, ɪɚɛɨɬɚɟɬ 
ɧɚ ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɟ (ɞɨ ɲɟɫɬɢ ɤɢɥɨɦɟɬɪɨɜ) ɩɪɢ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɹɯ ɱɚɫɬɨɬɵ (ɞɨ ɞɟɫɹɬɢ 
ɤɢɥɨɝɟɪɰ), ɧɚɩɪɹɠɟɧɢɹ (ɞɨ ɞɟɫɹɬɢ ɤɢɥɨɜɨɥɶɬ) ɢ ɦɨɳɧɨɫɬɢ (ɞɟɫɹɬɤɢ ɤɢɥɨɜɚɬɬ). 

ȼɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɉɌ: 
 ɜɵɛɨɪ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 


