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АВɌɈɊȿɎȿɊАɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ 

ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ» 

Аɤɬɭɚɥɶɧɨɫɬɶ ɬɟɦɵ: 
ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ. 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 

ɚɝɪɟɝɚɬɨɜ.  

Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɨɛɧɚɪɭɠɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ ɞɨɫɬɚɬɨɱɧɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɨɜɪɟɦɟɧɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ. 

ɋɭɳɟɫɬɜɭɸɳɢɣ ɩɨɞɯɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɚɜɚɪɢɣɧɨɝɨ ɢɥɢ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɫɭɯɨɣ ɤɨɧɬɚɤɬ). ɉɪɢɦɟɧɟɧɢɟ ɫɭɯɨɝɨ ɤɨɧɬɚɤɬɚ 

ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɨɝɨɜɨɣ ɬɟɯɧɢɤɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ 

ɫɩɨɫɨɛɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 

ɟɝɨ ɪɚɛɨɬɟ ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ (ɞɨɫɬɢɠɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɭɪɨɜɧɹ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ).  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɂɫɩɨɥɶɡɭɹ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɫɪɟɞɫɬɜɚ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɫɢɝɧɚɥ ɜ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

ɐɟɥɶ ɪɚɛɨɬɵ: 
Ɋɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

 ɋɨɫɬɚɜɥɟɧɢɟ ɫɩɢɫɤɚ ɞɟɮɟɤɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɫɨɫɬɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ; 

 ɂɡɭɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɛɨɪɨɱɧɵɯ ɱɟɪɬɟɠɟɣ ɞɥɹ 

ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

 ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɞɚɬɱɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɪɟɠɢɦɚɯ; 

 Ɋɚɡɪɚɛɨɬɤɚ ɥɨɝɢɤɢ ɚɥɝɨɪɢɬɦɚ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ 

ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɞɟɮɟɤɬɚ; 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɭɫɬɚɜɨɤ. 

Ɇɟɬɨɞ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
ȼ ɩɪɨɰɟɫɫɟ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɢɦɟɧɟɧɵ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɬɚɤ ɢ ɷɦɩɢɪɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ. Ȼɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ 

ɨɛɨɛɳɟɧɢɹ, ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɢ ɜɢɡɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɬɪɟɧɞɨɜ ɢ ɞɪ. Ȼɵɥ 

ɩɪɨɢɡɜɟɞɟɧ ɨɩɪɨɫ ɫɨɬɪɭɞɧɢɤɨɜ ɞɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢɥɢ ɨɩɪɨɜɟɪɠɟɧɢɹ ɮɚɤɬɨɜ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ: 
Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɭɪɨɜɧɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɍɚɤ ɠɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɚɥɝɨɪɢɬɦ ɞɥɹ 

ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ. 

Аɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ: 
Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɢɡɥɨɠɟɧɧɵɟ ɜ ɞɢɫɫɟɪɬɚɰɢɢ, ɛɵɥɢ 

ɩɪɟɞɫɬɚɜɥɟɧɵ: 

– ɧɚ IV ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗȿɄɌɊɈɋɌȺɇɐɂɂ ȼ 

XXI ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2017 ɝ.); 

– ɧɚ V ȼɫɟɪɨɫɫɢɣɫɤɨɣ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɣ ɤɨɧɮɟɪɟɧɰɢɢ ɦɨɥɨɞɵɯ 

ɭɱɟɧɵɯ, ɫɩɟɰɢɚɥɢɫɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɫɬɭɞɟɧɬɨɜ «ȽɂȾɊɈɗȿɄɌɊɈɋɌȺɇɐɂɂ ȼ 

XXI ȼȿɄȿ» (ɪ.ɩ. ɑɟɪɟɦɭɲɤɢ, 2018 ɝ.). 
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ɉɭɛɥɢɤɚɰɢɢ: 

Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ ɢ ɜɵɜɨɞɵ ɢɡɥɨɠɟɧɵ ɜ 2 ɩɭɛɥɢɤɚɰɢɹɯ ɜ ɧɚɭɱɧɵɯ 

ɠɭɪɧɚɥɚɯ ɢ ɢɡɞɚɧɢɹɯ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɟɧɵ ɜ ɩɟɪɟɱɟɧɶ ɪɟɚɥɢɡɭɟɦɵɯ ɧɚɭɱɧɵɯ 

ɢɡɞɚɧɢɣ, ɨɩɪɟɞɟɥɟɧɧɵɯ Ɋɂɇɐ, ISBN. 

Ɉɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ: ɫɨɫɬɚɜɥɹɟɬ 88 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 48 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

9 ɮɨɪɦɭɥ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 24 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɫɧɨɜɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬɵ: 
ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɚɧɚɥɢɡɭ ɨɞɧɨɬɢɩɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɚɥɨɝɪɢɬɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɞɥɹ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ɍɚɤɠɟ ɜ ɷɬɨɣ ɝɥɚɜɟ 

ɨɩɢɫɚɧɨ ɫɬɪɨɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɫɟ ɲɚɝɢ ɩɨɫɬɪɨɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɩɨɞɩɹɬɧɢɤɟ. 

Ɉɩɢɫɚɧ ɦɟɬɨɞ ɫɝɥɚɠɢɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ. ɉɨɞɪɨɛɧɨ 

ɨɩɢɫɚɧɚ ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɢ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɚ. Ɍɚɤ ɠɟ 

ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɩɨɞɩɹɬɧɢɤɟ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɉɩɢɫɚɧɵ ɫɨɫɬɚɜ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɇɇɍ. ɉɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɢ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɬɟɪɶ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. 

ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ, ɦɟɫɬɚ ɢɯ 

ɪɚɡɦɟɳɟɧɢɹ. Ɉɩɢɫɚɧɵ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɤɨɧɬɪɨɥɹ ɨɫɥɚɛɥɟɧɢɹ 

ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ ɡɨɧɬɢɱɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ, ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɢ ɧɟɞɨɫɬɚɬɤɚɦ  

ɜɧɟɞɪɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ. 
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ABSTRACT 

 

Final qualification work on the subject "Development of Algorithms of Early 

Identification of Defects of the Hydrounit" 

Relevance of a subject: 

During operation of hydrounits on hydroelectric power stations the main 

objective is ensuring their reliable work. 

The problem of ensuring reliability is solved by preventive control measures and 

tests of hydrounits for early identification and elimination of defects which 

development can lead to emergency shutdowns of units. However the methods applied 

now and sensors of defects, especially in real time, have no sufficient efficiency as in 

them modern opportunities aren't fully used. 

The existing approach of technological protection works at achievement of value 

of controlled parameter of emergency or precautionary value (dry contact). Application 

of dry contact has been caused by use of the analog equipment. A lack of such way of 

technological protection is the increased wear of the equipment during his work in 

emergency operation (achievement of technological parameters of level of the alarm 

system). In this regard the problem of development of algorithms of continuous control 

of technical condition of the equipment is relevant. Using microprocessor means there 

is an opportunity to realize the algorithms allowing to define conditions of knots of the 

hydrounit and to form a signal in case of excess of a certain preset value. 

Work purpose: 

Development of algorithms of early identification of defects of the hydrounit. 

Main objectives: 

• Drawing up list of defects and definition of a possibility of drawing up 

algorithms; 

• Studying of the maintenance instruction, assembly drawings for separate knots 

of the hydrounit; 

• Collecting and the analysis of information obtained from hydrounit sensors in 

his various modes; 
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• Development of logic of an algorithm, using data during the normal work and 

at emergence of defect; 

• Definition of preliminary settings. 

Research method: 

In the course of scientific research research methods as theoretical and empirical 

character have been applied. Methods of generalization have been used, the statistical 

and visual analysis of trends, etc. a survey of employees for confirmation or a denial 

of the facts Has been carried out. 

Scientific novelty: 

Algorithms for monitoring of level and temperature of working liquid in 

hydrounit knots have been offered. Also the algorithm has been developed for control 

of temperature of a winding of the stator. 

Approbation of results of work: 

The main results of researches stated in the thesis have been presented: 

– at the IV All-Russian scientific and practical conference of young scientists, 

experts, graduate students and students "GIDROEEKTROSTANTsII V the 21st 

CENTURY" (genitive Cheryomushki, 2017); 

– at the V All-Russian scientific and practical conference of young scientists, 

experts, graduate students and students "GIDROEEKTROSTANTsII V the 21st 

CENTURY" (genitive Cheryomushki, 2018). 

Publications: 

Basic provisions and conclusions are stated in 2 publications in scientific 

magazines and editions which are included in the list of the realized scientific 

publications determined by RINTs, ISBN. 

Thesis volume: makes 90 pages, contains 48 illustrations and 9 formulas. The 

list of the used literature consists of 25 names. 

Main content of work:Enter the master thesis: introduction, five chapters and 

conclusion.In introduction the relevance of a research on the chosen direction reveals, 

his importance is specified. 

Chapter 1 is devoted to the analysis of the same parameters of the hydrounit. 
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Chapter 2 is devoted to development of an alogritm of thermal control for a 

winding of the stator of the generator of direct cooling. Also in this chapter the structure 

of the stator of the generator and all steps of creation of an algorithm is described. 

In a chapter 3 it is told about the directing bearings and the thrust bearing. The 

smoothing method using the sliding average is described. The objective is in detail 

described and examples of identification of defect are given. The algorithms 

controlling oil level in the directing bearings and the thrust bearing are also developed. 

Chapter 4 is devoted to the system of regulation of the hydrounit. Are described 

structure, the principle of action and the short characteristic I RUMPLE. Identification 

of defects and development stages of an algorithm for detection of losses of oil from 

the system of regulation are in detail considered. 

In a chapter 5 it is told about the vibration control system in hydrounits. The 

principles of operation of sensors of vibration, the place of their placement are in detail 

stated. Development stages of an algorithm of control of weakening of fastening of the 

top crosspiece of the umbrella hydrogenerator are described. 
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АɇɇɈɌАɐɂə 

Ɉɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 88 ɫɬɪɚɧɢɰ, ɫɨɞɟɪɠɢɬ 48 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

9 ɮɨɪɦɭɥ. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɭɟɦɨɣ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 24 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ 
ɫɢɧɯɪɨɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɚɥɝɨɪɢɬɦɨɜ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ 

ɞɟɮɟɤɬɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɢɫɩɨɥɶɡɭɹ  

Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: 

 ɋɨɫɬɚɜɥɟɧɢɟ ɫɩɢɫɤɚ ɞɟɮɟɤɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 

ɫɨɫɬɚɜɥɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ; 

 ɂɡɭɱɟɧɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɫɛɨɪɨɱɧɵɯ ɱɟɪɬɟɠɟɣ ɞɥɹ 

ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

 ɋɛɨɪ ɢ ɚɧɚɥɢɡ ɢɧɮɨɪɦɚɰɢɢ, ɩɨɥɭɱɟɧɧɨɣ ɫ ɞɚɬɱɢɤɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ 

ɪɚɡɥɢɱɧɵɯ ɟɝɨ ɪɟɠɢɦɚɯ; 

 Ɋɚɡɪɚɛɨɬɤɚ ɥɨɝɢɤɢ ɚɥɝɨɪɢɬɦɚ, ɢɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɩɪɢ ɧɨɪɦɚɥɶɧɨɣ 

ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɞɟɮɟɤɬɚ; 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɭɫɬɚɜɨɤ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ. Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɚɥɝɨɪɢɬɦɵ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɭɪɨɜɧɹ 

ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɭɡɥɚɯ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ɍɚɤ ɠɟ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ 

ɚɥɝɨɪɢɬɦ ɞɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɝɢɞɪɨɚɝɪɟɝɚɬ, ɜɢɛɪɚɰɢɹ, ɬɟɩɥɨ ɤɨɧɬɪɨɥɶ, ɩɨɞɩɹɬɧɢɤ, 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ, ɜɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, ɩɹɬɶ ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ, ɭɤɚɡɵɜɚɟɬɫɹ ɟɝɨ ɡɧɚɱɢɦɨɫɬɶ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɚɧɚɥɢɡɭ ɨɞɧɨɬɢɩɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 
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ȼɬɨɪɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɪɚɡɪɚɛɨɬɤɟ ɚɥɨɝɪɢɬɦɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɞɥɹ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. Ɍɚɤɠɟ ɜ ɷɬɨɣ ɝɥɚɜɟ 

ɨɩɢɫɚɧɨ ɫɬɪɨɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɫɟ ɲɚɝɢ ɩɨɫɬɪɨɟɧɢɹ ɚɥɝɨɪɢɬɦɚ. 

ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɩɨɞɩɹɬɧɢɤɟ. 

Ɉɩɢɫɚɧ ɦɟɬɨɞ ɫɝɥɚɠɢɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɣ ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ. ɉɨɞɪɨɛɧɨ 

ɨɩɢɫɚɧɚ ɩɨɫɬɚɜɥɟɧɧɚɹ ɡɚɞɚɱɚ ɢ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɚ. Ɍɚɤ ɠɟ 

ɪɚɡɪɚɛɨɬɚɧɵ ɚɥɝɨɪɢɬɦɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɨɞɲɢɩɧɢɤɚɯ ɢ ɩɨɞɩɹɬɧɢɤɟ. 

ɑɟɬɜɟɪɬɚɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

Ɉɩɢɫɚɧɵ ɫɨɫɬɚɜ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɇɇɍ. ɉɨɞɪɨɛɧɨ 

ɪɚɫɫɦɨɬɪɟɧɵ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɢ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɬɟɪɶ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɝɨɜɨɪɢɬɫɹ ɨ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɢ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚɯ. 

ɉɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ, ɦɟɫɬɚ ɢɯ 

ɪɚɡɦɟɳɟɧɢɹ. Ɉɩɢɫɚɧɵ ɷɬɚɩɵ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɤɨɧɬɪɨɥɹ ɨɫɥɚɛɥɟɧɢɹ 

ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ ɡɨɧɬɢɱɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɤɥɸɱɟɧɢɟ ɩɨɫɜɹɳɟɧɨ ɨɫɧɨɜɧɵɦ ɜɵɜɨɞɚɦ, ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɢ ɧɟɞɨɫɬɚɬɤɚɦ 

ɜɧɟɞɪɟɧɢɟ ɚɥɝɨɪɢɬɦɨɜ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ. 
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ВВȿȾȿɇɂȿ 

ȼ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɢɯ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ. 

Ɂɚɞɚɱɚ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪ 

ɤɨɧɬɪɨɥɹ ɢ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

ɞɟɮɟɤɬɨɜ, ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɣɧɵɦ ɨɬɤɥɸɱɟɧɢɹɦ 

ɚɝɪɟɝɚɬɨɜ. Ɉɞɧɚɤɨ ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ 

ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɨɜ, ɨɫɨɛɟɧɧɨ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟ ɢɦɟɸɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɫɨɜɪɟɦɟɧɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ. 

ɋɭɳɟɫɬɜɭɸɳɢɣ ɩɨɞɯɨɞ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ 

ɞɨɫɬɢɠɟɧɢɢ ɡɧɚɱɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ ɚɜɚɪɢɣɧɨɝɨ ɢɥɢ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ (ɫɭɯɨɣ ɤɨɧɬɚɤɬ). ɉɪɢɦɟɧɟɧɢɟ ɫɭɯɨɝɨ ɤɨɧɬɚɤɬɚ 

ɛɵɥɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɧɚɥɨɝɨɜɨɣ ɬɟɯɧɢɤɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɬɚɤɨɝɨ 

ɫɩɨɫɨɛɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɧɵɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 

ɟɝɨ ɪɚɛɨɬɟ ɜ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ (ɞɨɫɬɢɠɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɭɪɨɜɧɹ ɚɜɚɪɢɣɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ).  

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫɟ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ ɯɪɚɧɹɬɫɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ Ⱥɋɍ 

Ɍɉ (Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ). ɂɯ 

ɚɧɚɥɢɡ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɚɜɚɪɢɢ, ɢɥɢ ɫɪɚɛɨɬɤɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɡɚɳɢɬ. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ «ɨɧɥɚɣɧ» ɦɨɧɢɬɨɪɢɧɝ ɢ 

ɩɪɟɞɭɝɚɞɚɬɶ ɜɪɟɦɹ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɡɚɬɪɚɱɢɜɚɹ ɩɪɢ ɷɬɨɦ 

ɨɝɪɨɦɧɵɟ ɫɪɟɞɫɬɜɚ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɡɚɞɚɱɚ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ 

ɧɟɩɪɟɪɵɜɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɂɫɩɨɥɶɡɭɹ 

ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɫɪɟɞɫɬɜɚ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɨɜɚɬɶ ɚɥɝɨɪɢɬɦɵ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɪɟɞɟɥɹɬɶ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɫɢɝɧɚɥ 

ɜ ɫɥɭɱɚɟ ɩɪɟɜɵɲɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
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1 Аɧɚɥɢɡ ɨɞɧɨɬɢɩɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 

Ɉɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɦɨɠɟɬ ɜɟɫɬɢɫɶ ɤɚɤ ɩɨ ɨɞɧɨɦɭ, ɬɚɤ ɢ 

ɤɨɦɩɥɟɤɫɧɨ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɩɚɪɚɦɟɬɪɚɦ. Ⱥɧɚɥɢɡ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ 

ɝɪɭɩɩɟ ɨɞɧɨɬɢɩɧɵɯ ɢ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ 

ɦɧɨɝɨɮɚɤɬɨɪɧɨɣ ɡɚɞɚɱɟɣ [1].  

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɫɦɨɬɪɢɦ ɚɧɚɥɢɡ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɨɞɧɨɦɭ ɩɚɪɚɦɟɬɪɭ. ȼ ɦɢɪɟ 

ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɫɩɨɫɨɛɨɜ ɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ. ɉɟɪɜɵɣ 

ɫɩɨɫɨɛ — ɷɬɨ ɜɜɟɞɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬɚɜɨɤ, ɞɥɹ ɜɜɟɞɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɫɢɝɧɚɥɢɡɚɰɢɣ. ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɜɟɫɬɢ ɚɧɚɥɢɡ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ ɢɥɢ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɤɥɨɧɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɨɬ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɝɨ ɡɧɚɱɟɧɢɹ ɪɚɛɨɬɵ. 

ɉɟɪɜɵɣ ɫɩɨɫɨɛ ɩɪɨɫɬ ɜ ɪɟɚɥɢɡɚɰɢɢ ɢ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɜɢɛɪɨɞɢɚɝɧɨɫɬɢɤɟ. ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɩɨɦɨɝɚɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɨɹɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜɧɭɬɪɢ ɞɢɚɩɚɡɨɧɨɜ, ɩɪɟɞɫɤɚɡɚɬɶ ɩɨɜɟɞɟɧɢɟ ɩɚɪɚɦɟɬɪɚ ɢ ɩɪɟɞɫɤɚɡɚɬɶ ɨɫɬɚɜɲɟɟɫɹ 

ɜɪɟɦɹ ɞɨ ɨɬɤɥɸɱɟɧɢɹ. 

ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦɢ ɢɧɫɬɪɭɦɟɧɬɚɦɢ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɹɜɥɹɸɬɫɹ: 

1)  ɋɪɟɞɧɟɟ ɥɢɧɟɣɧɨɟ ɨɬɤɥɨɧɟɧɢɟ; 

2) Ⱦɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ; 

3) ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ; 

4) Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ; 

1.1 ɋɪɟɞɧɟɟ ɥɢɧɟɣɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɟɪɭ ɪɚɡɛɪɨɫɚ ɡɧɚɱɟɧɢɣ ɜɨɤɪɭɝ ɢɯ 

ɫɪɟɞɧɟɝɨ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɤɚɡɚɬɶ ɦɟɪɭ ɪɚɡɛɪɨɫɚ ɞɚɧɧɵɯ, ɧɭɠɧɨ ɜɧɚɱɚɥɟ 

ɨɩɪɟɞɟɥɢɬɶɫɹ, ɨɬɧɨɫɢɬɟɥɶɧɨ ɱɟɝɨ ɷɬɨɬ ɫɚɦɵɣ ɪɚɡɛɪɨɫ ɛɭɞɟɬ ɫɱɢɬɚɬɶɫɹ. Ɉɛɵɱɧɨ 

ɷɬɨ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ. Ⱦɚɥɟɟ ɧɭɠɧɨ ɩɨɫɱɢɬɚɬɶ, ɧɚɫɤɨɥɶɤɨ ɤɚɠɞɨɟ 

ɡɧɚɱɟɧɢɟ ɨɬɤɥɨɧɹɟɬɫɹ ɨɬ ɫɪɟɞɧɟɣ. ɇɚɫ ɢɧɬɟɪɟɫɭɟɬ ɫɪɟɞɧɟɟ ɢɡ ɬɚɤɢɯ ɨɬɤɥɨɧɟɧɢɣ. 

Ɉɞɧɚɤɨ ɧɚɩɪɹɦɭɸ ɫɤɥɚɞɵɜɚɬɶ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 

ɧɟɥɶɡɹ, ɬ.ɤ. ɨɧɢ ɜɡɚɢɦɨɭɧɢɱɬɨɠɚɬɫɹ ɢ ɢɯ ɫɭɦɦɚ ɛɭɞɟɬ ɪɚɜɧɚ ɧɭɥɸ. ɉɨɷɬɨɦɭ ɜɫɟ 
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ɨɬɤɥɨɧɟɧɢɹ ɛɟɪɭɬɫɹ ɩɨ ɦɨɞɭɥɸ. ɋɪɟɞɧɟ ɥɢɧɟɣɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 1. 

 𝑎 = ∑ ݔ| − ௡𝑖=ଵ|ݔ̅ 𝑛  (1) 

ɝɞɟ   𝑎 – ɫɪɟɞɧɟɟ ɥɢɧɟɣɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, 

 ,ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ – ݔ        

 ,ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬ ɩɨɤɚɡɚɬɟɥɹ – ݔ̅        

        𝑛 - ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɚɧɧɵɯ. 

 

  

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɩɨ ɷɬɨɣ ɮɨɪɦɭɥɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ ɫɪɟɞɧɟɟ ɚɛɫɨɥɸɬɧɨɟ 

ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɫɪɟɞɧɟɝɨ ɚɪɢɮɦɟɬɢɱɟɫɤɨɝɨ.  

1.2 Ⱦɢɫɩɟɪɫɢɹ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ 

ɗɬɨ ɨɱɟɧɶ ɜɚɠɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɚɡɥɢɱɧɵɯ 

ɦɟɬɨɞɚɯ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ (ɩɪɨɜɟɪɤɚ ɝɢɩɨɬɟɡ, ɚɧɚɥɢɡ ɩɪɢɱɢɧɧɨ-

ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ ɢ ɞɪ.). Ʉɚɤ ɢ ɫɪɟɞɧɟɟ ɥɢɧɟɣɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɞɢɫɩɟɪɫɢɹ 

ɬɚɤɠɟ ɨɬɪɚɠɚɟɬ ɦɟɪɭ ɪɚɡɛɪɨɫɚ ɞɚɧɧɵɯ ɜɨɤɪɭɝ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ. 

Ʉɚɤ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ, ɞɢɫɩɟɪɫɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ. ȿɫɥɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɨɬɪɚɠɚɟɬ 

ɰɟɧɬɪ ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ, ɬɨ ɞɢɫɩɟɪɫɢɹ ɞɚɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɪɚɡɛɪɨɫɚ ɞɚɧɧɵɯ 

ɜɨɤɪɭɝ ɰɟɧɬɪɚ. 

Ⱦɢɫɩɟɪɫɢɢ ɜ ɬɟɨɪɢɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2. 

 𝐷ሺ𝑋ሻ = 𝑀[𝑋 − 𝑀ሺ𝑋ሻ] (2) 

ɝɞɟ   𝑀 – Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ; 

        𝑋 – ɫɥɭɱɚɣɧɚɹ ɜɟɥɢɱɢɧɚ. 
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Ɍɨ ɟɫɬɶ ɞɢɫɩɟɪɫɢɹ - ɷɬɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɨɬ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɠɢɞɚɧɢɹ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭ ɬɚɤɨɝɨ ɪɚɫɱɟɬɚ ɞɢɫɩɟɪɫɢɢ ɟɫɬɶ ɧɟɞɨɫɬɚɬɨɤ – ɨɧɚ 

ɩɨɥɭɱɚɟɬɫɹ ɫɦɟɳɟɧɧɨɣ, ɬ.ɟ. ɟɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɨɠɢɞɚɧɢɟ ɧɟ ɪɚɜɧɨ ɢɫɬɢɧɧɨɦɭ 

ɡɧɚɱɟɧɢɸ ɞɢɫɩɟɪɫɢɢ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɜɵɛɨɪɤɢ ɨɧɚ ɜɫɟ-ɬɚɤɢ 

ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɫɜɨɟɦɭ ɬɟɨɪɟɬɢɱɟɫɤɨɦɭ ɚɧɚɥɨɝɭ, ɬ.ɟ. ɹɜɥɹɟɬɫɹ ɚɫɢɦɩɬɨɬɢɱɟɫɤɢ ɧɟ 

ɫɦɟɳɟɧɧɨɣ. ɉɨɷɬɨɦɭ ɩɪɢ ɪɚɛɨɬɟ ɫ ɛɨɥɶɲɢɦɢ ɪɚɡɦɟɪɚɦɢ ɜɵɛɨɪɨɤ ɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɮɨɪɦɭɥɭ 1.2. 

Ɉɞɧɚɤɨ ɜ ɱɢɫɬɨɦ ɜɢɞɟ, ɤɚɤ, ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɹɹ ɚɪɢɮɦɟɬɢɱɟɫɤɚɹ, ɢɥɢ 

ɢɧɞɟɤɫ, ɞɢɫɩɟɪɫɢɹ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ. ɗɬɨ ɫɤɨɪɟɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɢ 

ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɞɪɭɝɢɯ ɜɢɞɨɜ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ.  

1.3 ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɝɨ ɨɬɤɥɨɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɢɡɜɥɟɱɶ ɢɡ 

ɞɢɫɩɟɪɫɢɢ ɤɜɚɞɪɚɬɧɵɣ ɤɨɪɟɧɶ. ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 3. 

ݏ  = √∑ ݔ| − ௡𝑖=ଵ|ݔ̅ 𝑛  (3) 

ɝɞɟ  𝑎 – ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, 

 ,ɚɧɚɥɢɡɢɪɭɟɦɵɣ ɩɨɤɚɡɚɬɟɥɶ – ݔ        

 ,ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬ ɩɨɤɚɡɚɬɟɥɹ – ݔ̅        

        𝑛 - ɤɨɥɢɱɟɫɬɜɨ ɡɧɚɱɟɧɢɣ ɜ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɞɚɧɧɵɯ. 

 

  

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɨɱɟɜɢɞɧɨ, ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɦɟɪɭ 

ɪɚɫɫɟɹɧɢɹ ɞɚɧɧɵɯ, ɧɨ ɜ ɨɬɥɢɱɢɟ ɨɬ ɞɢɫɩɟɪɫɢɢ ɟɝɨ ɦɨɠɧɨ ɫɪɚɜɧɢɜɚɬɶ ɫ ɢɫɯɨɞɧɵɦɢ 
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ɞɚɧɧɵɦɢ, ɬɚɤ ɤɚɤ ɟɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ ɭ ɧɢɯ ɨɞɢɧɚɤɨɜɵɟ. ɇɨ ɢ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɜ 

ɱɢɫɬɨɦ ɜɢɞɟ ɧɟ ɨɱɟɧɶ ɢɧɮɨɪɦɚɬɢɜɟɧ, ɬɚɤ ɤɚɤ ɜ ɧɟɦ ɡɚɥɨɠɟɧɨ ɫɥɢɲɤɨɦ ɦɧɨɝɨ 

ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɚɫɱɟɬɨɜ, ɤɨɬɨɪɵɟ ɫɛɢɜɚɸɬ ɫ ɬɨɥɤɭ (ɨɬɤɥɨɧɟɧɢɟ, ɜ ɤɜɚɞɪɚɬ, 

ɫɭɦɦɚ, ɫɪɟɞɧɟɟ, ɤɨɪɟɧɶ). Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɨ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɵɦ ɨɬɤɥɨɧɟɧɢɟɦ ɭɠɟ 

ɦɨɠɧɨ ɪɚɛɨɬɚɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ, ɩɨɬɨɦɭ ɱɬɨ ɫɜɨɣɫɬɜɚ ɞɚɧɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ 

ɯɨɪɨɲɨ ɢɡɭɱɟɧɵ ɢ ɢɡɜɟɫɬɧɵ. Ʉ ɩɪɢɦɟɪɭ, ɟɫɬɶ ɬɚɤɨɟ ɩɪɚɜɢɥɨ ɬɪɟɯ ɫɢɝɦ, ɤɨɬɨɪɨɟ 

ɝɥɚɫɢɬ, ɱɬɨ ɭ ɧɨɪɦɚɥɶɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɞɚɧɧɵɯ 997 ɡɧɚɱɟɧɢɣ ɢɡ 1000 ɧɚɯɨɞɹɬɫɹ 

ɜ ɩɪɟɞɟɥɚɯ ±3 ɫɢɝɦɵ ɨɬ ɫɪɟɞɧɟɣ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ.  

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɨɬɤɥɨɧɟɧɢɟ, ɤɚɤ ɦɟɪɚ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ, ɬɚɤɠɟ 

ɭɱɚɫɬɜɭɟɬ ɜɨ ɦɧɨɝɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ. ɋ ɟɟ ɩɨɦɨɳɶɸ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 

ɫɬɟɩɟɧɶ ɬɨɱɧɨɫɬɢ ɪɚɡɥɢɱɧɵɯ ɨɰɟɧɨɤ ɢ ɩɪɨɝɧɨɡɨɜ. ȿɫɥɢ ɜɚɪɢɚɰɢɹ ɨɱɟɧɶ ɛɨɥɶɲɚɹ, 

ɬɨ ɫɬɚɧɞɚɪɬɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɬɨɠɟ ɩɨɥɭɱɢɬɫɹ ɛɨɥɶɲɢɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɚɧɚɥɢɡ 

ɛɭɞɟɬ ɧɟɬɨɱɧɵɦ, ɱɬɨ ɜɵɪɚɡɢɬɫɹ, ɤ ɩɪɢɦɟɪɭ, ɜ ɨɱɟɧɶ ɲɢɪɨɤɢɯ ɞɨɜɟɪɢɬɟɥɶɧɵɯ 

ɢɧɬɟɪɜɚɥɚɯ. 

1.4 Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 

ɗɬɨ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɶ ɞɜɭɯ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɫɥɭɱɚɣɧɵɯ ɜɟɥɢɱɢɧ. ɋɭɬɶ ɟɟ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɧɚɱɟɧɢɹ ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɩɪɨɢɫɯɨɞɢɬ 

ɡɚɤɨɧɨɦɟɪɧɨɟ ɢɡɦɟɧɟɧɢɟ (ɭɦɟɧɶɲɟɧɢɸ ɢɥɢ ɭɜɟɥɢɱɟɧɢɸ) ɞɪɭɝɨɣ(-ɢɯ) 

ɩɟɪɟɦɟɧɧɨɣ(-ɵɯ). 

ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɪɪɟɥɹɰɢɣ ɩɵɬɚɸɬɫɹ ɨɩɪɟɞɟɥɢɬɶ, ɫɭɳɟɫɬɜɭɟɬ ɥɢ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢ ɞɨɫɬɨɜɟɪɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɞɜɭɦɹ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɩɟɪɟɦɟɧɧɵɦɢ ɜ 

ɨɞɧɨɣ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɜɵɛɨɪɤɚɯ.  

ȼɚɠɧɨ ɩɨɧɢɦɚɬɶ, ɱɬɨ ɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬɪɚɠɚɟɬ ɬɨɥɶɤɨ 

ɜɡɚɢɦɨɫɜɹɡɶ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ ɢ ɧɟ ɝɨɜɨɪɢɬ ɨ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɹɯ. 

Ʉɨɪɪɟɥɹɰɢɨɧɧɚɹ ɫɜɹɡɶ ɥɢɲɶ ɝɨɜɨɪɢɬ ɨ ɜɡɚɢɦɨɫɜɹɡɚɧɧɨɫɬɢ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, 

ɩɪɢɱɟɦ ɜ ɞɚɧɧɨɣ ɤɨɧɤɪɟɬɧɨɣ ɜɵɛɨɪɤɟ, ɜ ɞɪɭɝɨɣ ɜɵɛɨɪɤɟ ɦɵ ɦɨɠɟɦ ɧɟ ɧɚɛɥɸɞɚɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɤɨɪɪɟɥɹɰɢɢ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ (r-ɉɢɪɫɨɧɚ) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨɫɜɹɡɢ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ, ɢɡɦɟɪɟɧɧɵɯ ɜ ɦɟɬɪɢɱɟɫɤɢɯ ɲɤɚɥɚɯ 

ɧɚ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɜɵɛɨɪɤɟ. Ɉɧ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ, ɧɚɫɤɨɥɶɤɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ ɢɡɦɟɧɱɢɜɨɫɬɶ ɞɜɭɯ ɩɟɪɟɦɟɧɧɵɯ. Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ 

ɉɢɪɫɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4. 

௫௬ݎ  = ∑ ሺݔ𝑖 − ௠𝑖=ଵݔ̅ ሻ ∙ ሺݕ𝑖 − ∑√ሻݕ̅ ሺݔ𝑖 − ሻଶ௠𝑖=ଵݔ̅ ∙ ∑ ሺݕ𝑖 − ሻଶ௠𝑖=ଵݕ̅  (4) 

ɝɞɟ ݎ௫௬ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ, 

,ݔ          ,ɡɧɚɱɟɧɢɹ ɢɫɫɥɟɞɭɟɦɵɯ ɩɟɪɟɦɟɧɧɵɯ – ݕ

̅,ݔ          ,ɜɵɛɨɪɨɱɧɵɟ ɫɪɟɞɧɢɟ – ݕ̅

 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɩɪɟɞɟɥɚɯ ɨɬ -1 

(ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ) ɞɨ +1 (ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɤɨɪɪɟɥɹɰɢɹ). ȿɫɥɢ 

ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɪɚɜɟɧ 0 ɬɨ, ɷɬɨ ɝɨɜɨɪɢɬ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ 

ɫɜɹɡɟɣ ɦɟɠɞɭ ɩɟɪɟɦɟɧɧɵɦɢ. ɉɪɢɱɟɦ ɟɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɛɥɢɠɟ ɤ 1 

ɢɥɢ -1, ɬɨ ɝɨɜɨɪɢɬɶɫɹ ɨ ɫɢɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɢ, ɚ ɟɫɥɢ ɛɥɢɠɟ ɤ 0, ɬɨ ɨ ɫɥɚɛɨɣ. 

ɉɪɢ ɨɰɟɧɤɟ ɫɢɥɵ ɫɜɹɡɢ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɤɨɪɪɟɥɹɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɲɤɚɥɚ 

ɑɟɞɞɨɤɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1 – ɒɤɚɥɚ ɑɟɞɞɨɤɚ 

ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɧɨɠɟɫɬɜɟɧɧɨɣ 
ɤɨɪɪɟɥɹɰɢɢ 

Ɉɰɟɧɤɚ ɫɢɥɵ ɫɜɹɡɢ 

0,1-0,3 ɋɥɚɛɚɹ 

0,3-0,5 ɍɦɟɪɟɧɧɚɹ 

0,5-0,7 Ɂɚɦɟɬɧɚɹ 

0,7-0,9 ȼɵɫɨɤɚɹ 

0,9-0,99 ȼɟɫɶɦɚ ɜɵɫɨɤɚɹ 
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ɉɪɢ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɭɜɟɥɢɱɟɧɢɟ (ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ) ɡɧɚɱɟɧɢɣ 

ɨɞɧɨɣ ɩɟɪɟɦɟɧɧɨɣ ɜɟɞɟɬ ɤ ɡɚɤɨɧɨɦɟɪɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ (ɢɥɢ ɭɦɟɧɶɲɟɧɢɸ) 

ɞɪɭɝɨɣ ɩɟɪɟɦɟɧɧɨɣ ɬ.ɟ. ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɯɚɪɚɤɬɟɪɧɚɹ ɜɡɚɢɦɨɫɜɹɡɶ. ɉɪɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɭɜɟɥɢɱɟɧɢɟ (ɢɥɢ ɭɦɟɧɶɲɟɧɢɟ) ɡɧɚɱɟɧɢɣ ɨɞɧɨɣ 

ɩɟɪɟɦɟɧɧɨɣ ɜɟɞɟɬ ɤ ɡɚɤɨɧɨɦɟɪɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ (ɢɥɢ ɭɜɟɥɢɱɟɧɢɸ) ɞɪɭɝɨɣ 

ɩɟɪɟɦɟɧɧɨɣ ɬ.ɟ. ɜɡɚɢɦɨɫɜɹɡɢ ɬɢɩɚ ɭɜɟɥɢɱɟɧɢɟ-ɭɦɟɧɶɲɟɧɢɟ (ɭɦɟɧɶɲɟɧɢɟ-

ɭɜɟɥɢɱɟɧɢɟ). 
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2 ɋɬɚɬɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ƚɟɧɟɪɚɬɨɪ ɜɵɩɨɥɧɟɧ ɜ ɡɨɧɬɢɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɫ ɩɨɞɩɹɬɧɢɤɨɦ, 

ɨɩɢɪɚɸɳɢɦɫɹ ɧɚ ɤɪɵɲɤɭ ɬɭɪɛɢɧɵ, ɢ ɫ ɨɞɧɢɦ ɧɚɩɪɚɜɥɹɸɳɢɦ ɩɨɞɲɢɩɧɢɤɨɦ ɜ 

ɰɟɧɬɪɚɥɶɧɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɪɟɫɬɨɜɢɧɵ [2]. 

ɋɢɧɯɪɨɧɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɪɟɯɮɚɡɧɨɝɨ ɬɨɤɚ ɬɢɩɚ ɋȼɎ1, 

ɫ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɢ ɮɨɪɫɢɪɨɜɚɧɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɤɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ʉɨɪɩɭɫ ɫɬɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɫɜɚɪɧɨɣ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ. Ɉɧ ɢɦɟɟɬ ɜɟɪɯɧɢɣ 

ɢ ɧɢɠɧɢɣ ɩɨɹɫɚ, ɧɟɫɤɨɥɶɤɨ ɫɪɟɞɧɢɯ ɪɚɞɢɚɥɶɧɵɯ ɩɨɹɫɨɜ ɢ ɨɛɲɢɜɤɭ. ɇɢɠɧɢɣ ɩɨɹɫ 

ɫɬɚɬɨɪɚ ɫɥɭɠɢɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɤɨɪɩɭɫɚ ɧɚ ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ, ɚ ɜɟɪɯɧɢɣ – ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɟɝɨ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ.  

Ʉɨɪɩɭɫ ɫɬɚɬɨɪɚ ɮɢɤɫɢɪɭɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɭɧɞɚɦɟɧɬɧɵɯ ɩɥɢɬ 

ɪɚɞɢɚɥɶɧɵɦɢ ɲɬɢɮɬɚɦɢ, ɤɨɬɨɪɵɟ ɞɨɩɭɫɤɚɸɬ ɪɚɞɢɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɪɚɫɲɢɪɟɧɢɹɯ. 

ɉɨ ɜɵɫɨɬɟ ɫɟɪɞɟɱɧɢɤ ɫɬɚɬɨɪɚ ɪɚɡɞɟɥɟɧ ɧɚ ɩɚɤɟɬɵ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɫ 

ɩɨɦɨɳɶɸ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɪɚɫɩɨɪɨɤ ɨɛɪɚɡɨɜɚɧɵ ɤɚɧɚɥɵ ɞɥɹ ɩɪɨɯɨɞɚ 

ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɬɟɪɠɧɟɜɚɹ, 

ɜɨɥɧɨɜɚɹ, ɞɜɭɯɫɥɨɣɧɚɹ, ɫ 6 ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɜɟɬɜɹɦɢ ɧɚ ɮɚɡɭ, ɢɦɟɟɬ 6 ɝɥɚɜɧɵɯ ɢ 6 

ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɨɜ. 

2.1 Ɉɛɦɨɬɤɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

Ɉɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɚɪɚɥɥɟɥɶɧɵɟ ɜɟɬɜɢ ɫ ɪɚɡɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɯɨɞɹɳɢɯ ɜ ɧɢɯ ɫɬɟɪɠɧɟɣ. Ʉɚɠɞɵɣ 

ɫɬɟɪɠɟɧɶ ɢɦɟɟɬ ɩɨɥɵɟ ɩɪɨɜɨɞɧɢɤɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɰɢɪɤɭɥɹɰɢɢ ɩɨ ɧɢɦ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. Ⱦɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ ɫ ɩɨɦɨɳɶɸ ɧɚɫɨɫɚ ɩɨɞɚɟɬɫɹ ɜ 

ɧɚɩɨɪɧɵɣ ɤɨɥɥɟɤɬɨɪ [5]. ɂɡ ɧɚɩɨɪɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɫ ɩɨɦɨɳɶɸ ɮɬɨɪɨɩɥɚɫɬɨɜɵɯ 

ɬɪɭɛɨɤ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ ɩɪɨɯɨɞɢɬ ɩɨ ɬɨɤɨɜɟɞɭɳɟɣ ɱɚɫɬɢ ɫɬɟɪɠɧɹ ɢ 
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ɫɥɢɜɚɟɬɫɹ ɜ ɫɥɢɜɧɨɣ ɤɨɥɥɟɤɬɨɪ. ɋɯɟɦɚ ɫɬɟɪɠɧɟɜɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɟɬɜɢ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

 

Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ ɫɬɟɪɠɧɟɜɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɟɬɜɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ  

ȼɫɹ ɨɛɦɨɬɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɪɚɡɞɟɥɟɧɚ ɧɚ 5 ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɭɩɩ ɩɨ 

ɜɨɞɟ: 

 4 ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ; 

 4 ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɡ «ɩɟɪɟɦɵɱɤɭ»; 

 2 ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ; 

 2 ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɡ «ɩɟɪɟɦɵɱɤɭ»; 

 1 ɫɬɟɪɠɟɧɶ. 

Ʉɚɠɞɚɹ ɢɡ ɝɪɭɩɩ ɪɚɡɥɢɱɚɟɬɫɹ ɤɚɤ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɯɨɞɹɳɢɯ ɜ ɧɢɯ ɫɬɟɪɠɧɟɣ, 

ɬɚɤ ɢ ɩɨ ɞɥɢɧɟ, ɢ ɩɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɞɚɬɱɢɤɚ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ (ɬɨ ɟɫɬɶ ɞɚɬɱɢɤ 

ɪɚɫɩɨɥɨɠɟɧ ɜ ɧɚɱɚɥɟ ɢɥɢ ɜ ɤɨɧɰɟ ɜɟɬɜɢ). Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɚɪɧɵɟ ɞɚɬɱɢɤɢ: ɨɫɧɨɜɧɵɟ ɢ ɪɟɡɟɪɜɧɵɟ.  

Ɉɛɥɚɫɬɶ ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɫɧɨɜɧɵɯ ɢ ɪɟɡɟɪɜɧɵɯ ɞɚɬɱɢɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 2. Ɍɚɤ ɠɟ ɧɟ ɦɚɥɨɜɚɠɧɵɦ ɹɜɥɹɟɬɫɹ ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɫɚɦɨɝɨ ɞɚɬɱɢɤɚ 



21 

 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɟɪɠɧɹ. Ⱦɚɬɱɢɤ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ: ɩɨɞ ɤɥɢɧ, ɦɟɠɞɭ 

ɫɬɟɪɠɧɹɦɢ ɢ ɧɚ ɞɧɟ ɩɚɡɚ. 

 

Ɋɢɫɭɧɨɤ 2 – Ɇɟɫɬɨɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɨɜ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ  

ɍɱɢɬɵɜɚɹ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ, ɚ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɹ ɝɢɞɪɚɜɥɢɱɟɫɤɭɸ 

ɫɯɟɦɭ ɢ ɤɚɪɬɭ ɝɪɭɩɩ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɞɥɹ ɤɚɠɞɨɣ ɩɚɪɚɥɥɟɥɶɧɨɣ ɝɪɭɩɩɵ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɞɚɬɱɢɤɢ, ɢɡɦɟɪɹɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɭ ɤɚɠɞɨɣ ɨɬɞɟɥɶɧɨɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɟɬɜɢ. 

2.2 Ɋɚɡɞɟɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɟɬɜɟɣ ɧɚ ɝɪɭɩɩɵ  

ȼ ɬɢɩɨɜɵɯ ɪɭɤɨɜɨɞɫɬɜɚɯ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɜɨɞɹɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ ɭɤɚɡɚɧɨ, ɱɬɨ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ 

ɩɨ ɬɟɪɦɨɦɟɬɪɚɦ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɭ ɜɫɟɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨ ɜɨɞɟ ɜɟɬɜɟɣ, 

ɢɦɟɸɳɢɯ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɪɚɡɥɢɱɧɨɟ ɱɢɫɥɨ ɫɬɟɪɠɧɟɣ, ɚ ɬɚɤɠɟ ɫɨɫɬɨɹɳɢɯ ɢɡ 
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ɫɬɟɪɠɧɟɣ ɫ ɩɨɞɤɥɸɱɟɧɧɵɦɢ ɤ ɧɢɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɟɪɟɦɵɱɤɚɦɢ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɢɥɢ ɤɪɭɝɨɜɵɦɢ ɢ ɜɵɜɨɞɧɵɦɢ ɲɢɧɚɦɢ. 

Ɉɛɫɥɭɠɢɜɚɸɳɢɣ ɩɟɪɫɨɧɚɥ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɟɧ 

ɨɩɪɟɞɟɥɢɬɶ ɞɥɹ ɤɚɠɞɨɣ ɝɪɭɩɩɵ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨ ɜɨɞɟ ɜɟɬɜɟɣ (ɫ ɭɱɟɬɨɦ 

ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɯɨɞɹɳɟɝɨ ɞɢɫɬɢɥɥɹɬɚ) ɭɪɨɜɟɧɶ ɬɟɦɩɟɪɚɬɭɪɵ, ɤɨɬɨɪɵɣ 

ɞɨɫɬɢɝɚɟɬɫɹ ɢɦɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɤɨɬɨɪɵɣ 

ɜ ɞɚɥɶɧɟɣɲɟɦ ɧɟɨɛɯɨɞɢɦɨ ɨɪɢɟɧɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɨɰɟɧɤɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ 

ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ. 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɫ ɞɚɬɱɢɤɨɜ ɨɫɥɨɠɧɟɧ ɬɟɦ, ɱɬɨ ɪɚɡɧɨɬɢɩɧɵɟ ɝɪɭɩɩɵ ɫɢɥɶɧɨ 

ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɯɨɞɹɳɢɯ ɜ ɧɢɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɟɬɜɟɣ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɹ. ɉɨɷɬɨɦɭ ɟɫɬɟɫɬɜɟɧɧɵɣ 

ɫɥɭɱɚɣɧɵɣ ɪɚɡɛɪɨɫ ɛɭɞɟɬ ɩɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɛɨɥɶɲɟ ɜ ɬɨɣ ɝɪɭɩɩɟ, ɝɞɟ 

ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɨɱɟɤ ɢɡɦɟɪɟɧɢɹ. ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ 

ɝɪɭɩɩɚɦ ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ, ɬɨ ɟɫɬɶ, ɭ ɨɞɧɨɣ ɝɪɭɩɩɵ ɬɟɦɩɟɪɚɬɭɪɚ 

ɛɭɞɟɬ ɜɫɟɝɞɚ ɛɨɥɶɲɟ ɱɟɦ ɭ ɨɫɬɚɥɶɧɵɯ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢɧɹɬɚɹ ɡɚɜɨɞɚɦɢ ɢɡɝɨɬɨɜɢɬɟɥɹɦɢ ɞɨɩɭɫɤɚɟɦɚɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɤɚɤ ɟɞɢɧɫɬɜɟɧɧɵɣ ɤɪɢɬɟɪɢɣ ɞɥɹ ɜɫɟɣ 

ɨɛɦɨɬɤɢ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ ɪɟɲɟɧɨ ɜɵɞɟɥɢɬɶ ɢɡ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɬɚɬɨɪɚ, 5 

ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɭɩɩ ɩɨ ɜɨɞɟ, ɩɪɢɦɟɪɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ (3-6). 

 

Ɋɢɫɭɧɨɤ 3 - ɑɟɬɵɪɟ ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ ɩɟɪɟɦɵɱɤɨɣ 
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Ɍɚɤ ɠɟ ɧɚ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɞɚɬɱɢɤɚ ɜɥɢɹɟɬ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɬɟɪɠɧɹ. ȿɫɥɢ ɞɚɬɱɢɤ ɧɚɯɨɞɢɬɫɹ ɧɚ ɞɧɟ ɩɚɡɚ ɨɧ ɢɡɦɟɪɹɟɬ ɫɪɟɞɧɸɸ ɬɟɦɩɟɪɚɬɭɪɭ 

ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɞɚɬɱɢɤ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ ɫɬɟɪɠɧɹɦɢ, ɞɚɬɱɢɤ 

ɤɪɟɩɢɬɫɹ ɧɚ ɧɢɠɧɢɣ ɫɬɟɪɠɟɧɶ ɢ ɢɡɨɥɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɬɟɤɥɨɬɟɤɫɬɨɥɢɬɨɜɨɝɨ 

ɜɨɥɨɤɧɚ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɪɯɧɟɝɨ ɫɬɪɟɠɧɹ. ɇɨ ɩɨ ɮɚɤɬɭ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɪɯɧɟɝɨ ɫɬɪɟɠɧɹ ɨɤɚɡɵɜɚɟɬ ɤɨɫɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɨɤɚɡɚɧɢɹ 

ɞɚɬɱɢɤɚ ɬɟɦɩɟɪɚɬɭɪɵ. Ⱦɚɬɱɢɤ ɧɚɯɨɞɹɳɢɣɫɹ ɩɨɞ ɤɥɢɧɨɦ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 

ɞɨɫɬɨɜɟɪɧɵɦ, ɬɚɤ ɤɚɤ ɧɚɯɨɞɢɬɫɹ ɦɟɠɞɭ ɤɥɢɧɨɦ, ɢɦɟɸɳɢɦ ɦɚɥɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ, 

ɢ ɫɬɟɪɠɧɟɦ. 

 

Ɋɢɫɭɧɨɤ 4 - Ⱦɜɚ ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ ɩɟɪɟɦɵɱɤɨɣ 

 

Ɋɢɫɭɧɨɤ 5 - Ⱦɜɚ ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
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Ɋɢɫɭɧɨɤ 6 - ɑɟɬɵɪɟ ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɭɩɩ ɛɵɥɚ ɫɨɛɪɚɧɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨ 

ɤɚɠɞɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɟɬɜɢ, ɚ ɢɦɟɧɧɨ: 

 Ⱦɥɢɧɚ ɜɟɬɜɢ; 

 ɇɨɦɟɪ ɜɯɨɞɚ ɩɨ ɤɨɥɥɟɤɬɨɪɭ; 

 ɇɨɦɟɪ ɜɵɯɨɞɚ ɩɨ ɤɨɥɥɟɤɬɨɪɭ; 

 ɇɨɦɟɪ ɩɚɡɚ; 

 ɇɨɦɟɪ ɞɚɬɱɢɤɚ; 

 Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɚɬɱɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɠɟɥɟɡɚ ɫɬɚɬɨɪɚ; 

ɂɧɮɨɪɦɚɰɢɹ ɨ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥɢɰɚɯ 

Ȼ.1. - Ȼ.5. 

2.3 Аɧɚɥɢɡ ɞɚɧɧɵɯ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ 

ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɵɥɨ ɨɬɦɟɱɟɧɨ, ɱɬɨ 

ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ. ɉɪɢɦɟɪ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ȽȺ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 7. Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɫɬɟɪɠɧɟɣ ɜ ɝɪɭɩɩɟ ɞɨɫɬɢɝɚɟɬ ɩɨɪɹɞɤɚ 4-5℃. 

Ɍɚɤɚɹ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɝɪɟɜɨɦ ɜɨɞɵ ɜ ɧɚɩɨɪɧɨɦ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɚ ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɞɚɬɱɢɤɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɟɬɜɢ.  
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ɋɚɦɨɣ ɧɢɠɧɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟɬɜɶ, ɝɞɟ ɢɡɦɟɪɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɧɚɱɚɥɟ ɜɟɬɜɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɬɱɢɤ ɭɱɢɬɵɜɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɨɛɦɨɬɤɢ ɫ ɭɱɟɬɨɦ ɜɯɨɞɹɳɟɣ ɜ ɜɟɬɜɶ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ, 

ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, ɱɟɦ ɜɨɞɚ ɜ ɤɨɧɰɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 

ɜɟɬɜɢ. 

 

Ɋɢɫɭɧɨɤ 7 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɜ ɝɪɭɩɩɟ 4 ɫɬɟɪɠɧɹ ɫɨɟɞɢɧɟɧɵ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɱɟɪɟɡ «ɩɟɪɟɦɵɱɤɭ» 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ ɝɪɭɩɩɚɯ ɧɟ 

ɨɞɢɧɚɤɨɜɚ, ɩɨɷɬɨɦɭ ɤɚɠɞɭɸ ɝɪɭɩɩɭ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɜɚɬɶ ɨɬɞɟɥɶɧɨ. ɇɚ ɪɢɫɭɧɤɟ 

8 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪ ɜ 5 ɝɪɭɩɩɚɯ. Ɋɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ 

ɞɨɫɬɢɝɚɟɬ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 8℃. Ɍɚɤɠɟ ɱɟɬɤɨ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜɡɚɢɦɨɫɜɹɡɶ ɞɥɢɧɵ 

ɝɪɭɩɩɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɨ ɟɫɬɶ ɱɟɦ ɤɨɪɨɱɟ ɞɥɢɧɧɚ 

ɜɟɬɜɢ, ɬɟɦ ɦɟɧɶɲɟ ɬɟɦɩɟɪɚɬɭɪɚ ɜɟɬɜɢ. ɗɬɨ ɭɬɜɟɪɠɞɟɧɢɟ ɫɩɪɚɜɟɞɥɢɜɨ ɞɥɹ ɩɟɪɜɵɯ 

4 ɝɪɭɩɩ. ɉɨɫɥɟɞɧɹɹ ɝɪɭɩɩɚ ɩɨɥɭɱɚɟɬ ɩɨɤɚɡɚɧɢɹ ɫ ɞɚɬɱɢɤɨɜ ɪɚɫɩɨɥɨɠɟɧɧɵɯ 
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ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɮɢɤɫɢɪɭɟɬɫɹ ɜɡɚɢɦɧɨɟ ɜɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɧɢɠɧɢɯ ɢ ɜɟɪɯɧɢɯ ɫɬɟɪɠɧɟɣ. 

 

Ɋɢɫɭɧɨɤ 8 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɭɩɩɚɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɟɬɜɟɣ 

ɉɨɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ ɩɪɢ 

ɧɟɢɡɦɟɧɧɨɦ ɬɨɤɟ ɫɬɚɬɨɪɚ ɜ ɨɞɧɨɣ ɢɡ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨ ɜɨɞɟ ɜɟɬɜɟɣ ɨɡɧɚɱɚɟɬ 

ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɢɥɢ ɩɪɟɤɪɚɳɟɧɢɟ ɜ ɧɟɣ ɰɢɪɤɭɥɹɰɢɢ ɨɯɥɚɠɞɚɸɳɟɝɨ 

ɞɢɫɬɢɥɥɹɬɚ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɧɨɜɢɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬ, ɜɵɹɫɧɢɬɶ 

ɩɪɢɱɢɧɭ ɢ ɭɫɬɪɚɧɢɬɶ ɧɟɢɫɩɪɚɜɧɨɫɬɶ. ȼɨɡɦɨɠɧɵɦɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ ɹɜɥɹɸɬɫɹ 

ɡɚɫɨɪɟɧɢɟ ɤɚɧɚɥɨɜ ɰɟɩɢ, ɩɟɪɟɠɚɬɢɟ ɲɥɚɧɝɨɜ.   

2.4 ɉɪɨɜɟɪɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ 

Ⱥɥɝɨɪɢɬɦ - ɷɬɨ ɫɢɫɬɟɦɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɡɚɞɚɱɟɣ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɭɡɥɨɜ 

ȽȺ. Ⱦɥɹ ɚɧɚɥɢɡɚ ɢ ɪɚɡɪɚɛɨɬɤɢ ɩɨɪɹɞɤɚ ɞɟɣɫɬɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɨɫɬɨɜɟɪɧɵɟ 

ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ [6]. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɛɭɞɭɬ ɹɜɥɹɬɶ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ, ɜɢɛɪɚɰɢɢ, ɞɚɜɥɟɧɢɹ, ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɢ ɬ.ɞ.  
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ɉɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɥɸɛɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɞɨɫɬɨɜɟɪɧɵɯ 

ɞɚɬɱɢɤɨɜ. Ʉɪɢɬɟɪɢɹɦɢ ɨɬɛɨɪɚ ɹɜɥɹɸɬɫɹ: 

1) ȼɨɡɪɚɫɬɚɧɢɟ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ: 

2) ɇɟɢɫɩɪɚɜɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɚɧɚɥ; 

3) Ɋɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɞɚɬɱɢɤɨɜ (ɨɫɧɨɜɧɨɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ); 

4) ɉɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɚ ɢɡɦɟɪɟɧɢɹ ɞɚɬɱɢɤɚ. 

ȼ ɫɥɭɱɚɟ ɜɵɩɨɥɧɟɧɢɹ ɥɸɛɨɝɨ ɢɡ 4 ɭɫɥɨɜɢɣ ɩɨɞɚɟɬɫɹ ɥɨɝɢɱɟɫɤɚɹ ɟɞɢɧɢɰɚ ɧɚ 

ɛɥɨɤ ɫɪɚɜɧɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɹ ɫ ɷɬɨɝɨ ɞɚɬɱɢɤɚ ɭɱɢɬɵɜɚɬɶɫɹ ɧɟ ɛɭɞɟɬ ɪɢɫɭɧɨɤ 9. 

 

Ɋɢɫɭɧɨɤ 9 – ɉɪɨɜɟɪɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ 

ȼ ɚɥɝɨɪɢɬɦɚɯ ɜɫɟ ɤɪɢɬɟɪɢɢ ɩɪɨɜɟɪɤɢ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ 

ɡɚɦɟɧɟɧɵ ɛɥɨɤɨɦ «Ⱦɚɬɱɢɤ ɢɫɩɪɚɜɟɧ».  

 

2.5 Ɉɫɧɨɜɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɚɥɝɨɪɢɬɦɚ 

Ⱦɥɹ ɨɰɟɧɤɢ ɬɟɩɥɨɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɜɟɬɜɟɣ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: 

 ɉɨ ɨɬɤɥɨɧɟɧɢɸ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɨɬ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɫɬɚɥɶɧɵɯ 

ɞɚɬɱɢɤɨɜ; 
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 ɉɨ ɨɬɤɥɨɧɟɧɢɸ ɨɬ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 

ɪɟɠɢɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ; 

 ɉɨ ɭɦɟɧɶɲɟɧɢɸ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɢɧɬɟɪɜɚɥ 

ɜɪɟɦɟɧɢ. 

ȼɫɟ ɷɬɢ ɦɟɬɨɞɵ ɢɫɤɥɸɱɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɛɟɡ 

ɭɜɟɞɨɦɥɟɧɢɹ ɩɟɪɫɨɧɚɥɚ, ɬɚɤ ɤɚɤ ɨɧɢ ɹɜɥɹɸɬɫɹ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɦɢ ɢ ɜ ɫɥɭɱɚɟ 

ɨɬɤɚɡɚ ɨɞɧɨɣ ɱɚɫɬɢ ɚɥɝɨɪɢɬɦɚ, ɞɜɟ ɨɫɬɚɜɲɢɟɫɹ ɱɚɫɬɢ ɨɫɬɚɸɬɫɹ ɜ ɪɚɛɨɬɟ. Ⱥɧɚɥɢɡ 

ɞɚɧɧɵɯ ɩɪɨɢɫɯɨɞɢɬ ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɢ ɩɪɢ ɥɸɛɨɦ ɢɡ ɬɪɟɯ ɨɬɤɥɨɧɟɧɢɣ ɜ Ⱥɋɍ Ɍɉ 

Ƚɗɋ ɮɨɪɦɢɪɭɟɬɫɹ ɫɢɝɧɚɥ ɨ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɫ ɭɤɚɡɚɧɢɟɦ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɧɨɦɟɪɚ ɩɚɡɚ ɢ ɧɚɢɦɟɧɨɜɚɧɢɹ ɝɪɭɩɩɵ. 

2.6 Ɉɬɤɥɨɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɨɬ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɫɬɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ 

Ɉɬɤɥɨɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɚ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 

ɝɪɭɩɩɟ ɛɟɡ ɭɱɟɬɚ ɫɚɦɨɝɨ ɞɚɬɱɢɤɚ, ɪɢɫɭɧɨɤ 10, ɩɨɡɜɨɥɢɬ ɜɵɹɜɢɬɶ ɜɨɡɪɚɫɬɚɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɨɞɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɜɟɬɜɢ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɣ 

ɜɟɬɜɢ ɧɚ 3-4 ɝɪɚɞɭɫɚ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɩɨ ɜɫɟɦ ɞɚɬɱɢɤɚɦ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɢɡɦɟɧɢɬɫɹ, ɢɦɟɧɧɨ ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɛɪɚɬɶ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɧɢɣ ɨɞɧɨɝɨ 

ɞɚɬɱɢɤɚ ɨɬ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɛɟɡ ɭɱɟɬɚ ɷɬɨɝɨ ɞɚɬɱɢɤɚ. Ɍɨɝɞɚ ɜ ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɛɭɞɟɬ ɜɢɞɧɨ ɜɨɡɪɚɫɬɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɣ ɜɟɬɜɢ.  

 

Ɋɢɫɭɧɨɤ 10 – Ʌɨɝɢɤɚ ɨɛɪɚɛɨɬɤɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɞɥɹ ɩɟɪɜɨɣ ɱɚɫɬɢ 

ɚɥɝɨɪɢɬɦɚ 
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Ɋɚɛɨɬɚ ɷɬɨɣ ɱɚɫɬɢ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ: ɜɵɱɢɬɚɟɬɫɹ 

ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɪɭɩɩɵ ɞɚɬɱɢɤɨɜ ɛɟɡ ɭɱɟɬɚ n-ɝɨ ɞɚɬɱɢɤɚ; 

ɜɵɱɢɬɚɟɬɫɹ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ ɢ ɩɨɤɚɡɚɧɢɹɦ ɞɚɬɱɢɤɚ ɤɨɬɨɪɵɣ 

ɧɟ ɭɱɚɫɬɜɨɜɚɥ ɜ ɜɵɱɢɫɥɟɧɢɹɯ ɢ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɜɤɨɣ. 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɨɬɤɥɨɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɨɬ 

ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɜ ɝɪɭɩɩɟ ɢ ɩɪɢɛɚɜɥɹɟɬɫɹ ɭɱɟɬ ɩɨɝɪɟɲɧɨɫɬɢ 4-5℃.  

2.7 Ɉɬɤɥɨɧɟɧɢɟ ɨɬ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 
ɪɟɠɢɦɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɪɟɦɟɧɢ ɝɨɞɚ 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɹɜɥɹɟɬɫɹ 

ɩɨɫɬɨɹɧɧɨɣ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɬɟɩɥɨɜɨɦ ɪɟɠɢɦɟ. Ʉɪɢɬɟɪɢɢ ɨɩɪɟɞɟɥɟɧɢɹ 

ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 11. ɗɬɨɬ ɪɟɠɢɦ 

ɜɜɨɞɢɬɫɹ ɜ ɚɥɝɨɪɢɬɦ, ɤɚɤ ɩɪɟɞɟɥ ɢɡɦɟɧɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ, ɪɚɜɧɵɣ 16 Ɇȼɬ, 

ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɭɩɩɟ, ɪɚɜɧɨɟ 0,2 ℃.  

 

Ɋɢɫɭɧɨɤ 11 – Ʌɨɝɢɤɚ ɨɛɪɚɛɨɬɤɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɞɥɹ ɜɬɨɪɨɣ ɱɚɫɬɢ 

ɚɥɝɨɪɢɬɦɚ 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜɪɟɦɟɧɢ ɝɨɞɚ ɜɵɛɪɚɧɚ ɭɫɬɚɜɤɚ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɚɹ 

ɢɡɦɟɧɹɟɬ ɫɜɨɟ ɡɧɚɱɟɧɢɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. ɗɬɚ ɭɫɬɚɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɚ ɫ ɭɱɟɬɨɦ ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɭɩɩɟ ɢ ɨɩɵɬɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɲɥɵɯ ɥɟɬ.  

ȼ ɨɬɥɢɱɢɢ ɱɚɫɬɢ ɚɥɝɨɪɢɬɦɚ ɫɪɚɜɧɟɧɢɹ ɫɪɟɞɧɢɯ ɡɧɚɱɟɧɢɣ, ɨɛɥɚɫɬɶ 

ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɫɦɨɠɟɬ ɜɵɹɜɢɬɶ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɫɪɚɡɭ 

ɧɟɫɤɨɥɶɤɢɯ ɞɚɬɱɢɤɨɜ.  
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Ⱦɥɹ ɞɟɦɨɧɫɬɪɚɰɢɢ ɪɚɛɨɬɵ ɱɚɫɬɢ ɚɥɝɨɪɢɬɦɚ ɛɵɥ ɫɦɨɞɟɥɢɪɨɜɚɧ ɩɪɢɦɟɪ 

ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɬɜɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɧɚ 2,4℃ ɡɚ 30 ɞɧɟɣ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 12.  

 

Ɋɢɫɭɧɨɤ 12 – Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɜ ɝɪɭɩɩɟ 

Ʉɚɤ ɜɢɞɧɨ ɧɚ ɩɪɢɦɟɪɟ, ɡɚɞɨɥɝɨ ɞɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɣ 

ɫɢɝɧɚɥɢɡɚɰɢɢ, ɡɧɚɱɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɫɟɤɚɟɬ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 

ɬɟɦɩɟɪɚɬɭɪ. Ɉɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫ ɭɱɟɬɨɦ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɝɪɭɩɩɟ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɨɣ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɟɪɢɨɞ 

ɜɪɟɦɟɧɢ, ɢ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɜ ɫɢɫɬɟɦɟ Ɍȼɋ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

Ɍɚɛɥɢɰɚ 2 – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɝɪɭɩɩ 

ɇɚɡɜɚɧɢɟ ɝɪɭɩɩɵ 
Ɍɟɦɩɟɪɚɬɭɪ ɡɚ ɦɟɫɹɰ, ℃ 

5.17 6.17 7.17 8.17 9.17 10.17 11.17 12.17 1.18 2.18 

4 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

+ ɩɟɪɟɦɵɱɤɚ 
54,5 58,5 60,9 60,6 59,2 58,4 57,5 55,3 53,4 53,3 

2 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 50,9 54,4 56,7 56,5 55,1 54,3 53,4 51,2 49,3 49,3 

2 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 

+ ɩɟɪɟɦɵɱɤɚ 
52,1 56,2 58,5 58,4 57,0 56,2 55,2 52,7 50,6 50,5 

4 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 54,2 58,1 60,4 60,2 58,8 58,0 57,1 54,8 52,9 52,9 

ɦɟɠɞɭ ɫɬɟɪɠɧɹɦɢ 51,4 54,7 56,9 56,6 55,3 54,5 53,8 51,7 49,9 49,9 
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ɭɪ
ɚ,

 °ɋ

ɉɪɢɦɟɪ Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɝɪɭɩɩɟ, °ɋ

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɉɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɭɫɬɚɜɤɚ

Ⱥɜɚɪɢɣɧɚɹ ɭɫɬɚɜɤɚ
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2.8 ɍɦɟɧɶɲɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ 

Ɍɚɤ ɠɟ ɜɵɹɜɢɬɶ ɩɪɟɜɵɲɟɧɢɟ ɛɨɥɟɟ ɱɟɦ ɨɞɧɨɝɨ ɞɚɬɱɢɤɨɜ ɦɨɠɟɬ ɤɪɢɬɟɪɢɣ, 

ɢɫɩɨɥɶɡɭɸɳɢɣ ɤɨɪɪɟɥɹɰɢɸ. Ʉɨɪɪɟɥɹɰɢɹ - ɷɬɨ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɞɜɭɯ 

ɢ ɛɨɥɟɟ ɧɟɡɚɜɢɫɢɦɵɯ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜɟɥɢɱɢɧ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɧɟɡɚɜɢɫɢɦɵɦɢ ɞɪɭɝ 

ɨɬ ɞɪɭɝɚ ɜɟɥɢɱɢɧɚɦɢ ɹɜɥɹɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɬɜɟɣ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ 

ɩɪɟɞɟɥɚɯ ɨɞɧɨɣ ɝɪɭɩɩɵ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɤɪɢɬɟɪɢɹ ɬɟɫɧɨɬɵ 

ɫɜɹɡɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɉɢɪɫɨɧɚ 

ɩɨ ɮɨɪɦɭɥɟ 4. 

 
௫௬ݎ = ∑ ሺݔ𝑖 − ௠𝑖=ଵݔ̅ ሻ ∙ ሺݕ𝑖 − ∑√ሻݕ̅ ሺݔ𝑖 − ሻଶ௠𝑖=ଵݔ̅ ∙ ∑ ሺݕ𝑖 − ሻଶ௠𝑖=ଵݕ̅  

 

(4) 

Ⱦɥɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɜ 

ɫɪɟɞɧɟɦ ɪɚɜɟɧ ݎ௫௬ ≈ Ͳ.95, ɞɥɹ ɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɭɫɤɟ, ɨɫɬɚɧɨɜɟ ɢ ɫɛɪɨɫɟ 

ɧɚɝɪɭɡɤɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ݎ௫௬ ≈ Ͳ.9ʹ. 

ɉɨ ɲɤɚɥɟ ɑɟɞɞɨɤɚ ɷɬɢɦ ɡɧɚɱɟɧɢɹɦ ɤɨɪɪɟɥɹɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɶɲɚɹ 

ɫɢɥɚ ɫɜɹɡɢ. ɗɬɨ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ 

ɩɪɚɤɬɢɱɟɫɤɢ ɢɞɟɧɬɢɱɟɧ, ɚ ɡɧɚɱɢɬ ɥɸɛɨɟ ɢɡɦɟɧɟɧɢɟ ɩɨɤɚɡɚɧɢɹ ɞɚɬɱɢɤɚ ɦɨɠɧɨ 

ɨɬɫɥɟɞɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ, ɪɢɫɭɧɨɤ 13. 

  ɉɨɫɥɟ ɧɚɱɚɥɚ ɚɥɝɨɪɢɬɦɚ ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɫ ɞɚɬɱɢɤɨɜ 

ɬɟɦɩɟɪɚɬɭɪɵ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 30 ɦɢɧɭɬ. ɉɨɫɥɟ ɜɵɱɢɫɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɤɨɪɪɟɥɹɰɢɢ ɢ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ. ȼɫɟ ɩɨɤɚɡɚɧɢɹ 

ɞɚɬɱɢɤɨɜ, ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɨɞɧɨɣ ɝɪɭɩɩɟ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ɂɧɚɱɟɧɢɟ 

ɤɨɪɪɟɥɹɰɢɢ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ (ɛɟɡ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ) ɪɚɜɧɨ ɜ ɫɪɟɞɧɟɦ 

0,95. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɞɧɨɝɨ ɞɚɬɱɢɤɚ ɧɚ 0,5℃ ɜ ɦɟɫɹɰ, ɤɨɷɮɮɢɰɢɟɧɬ 

ɤɨɪɪɟɥɹɰɢɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 0,78.  Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɟ ɡɚɬɪɚɱɢɜɚɬɶ 

ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ Ⱥɋɍ Ɍɉ Ƚɗɋ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ 30 ɦɢɧɭɬ ɫɨ ɫɞɜɢɝɨɦ ɢɧɬɟɪɜɚɥɚ.  
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Ɋɢɫɭɧɨɤ 13 – Ʌɨɝɢɤɚ ɨɛɪɚɛɨɬɤɢ ɩɨɤɚɡɚɧɢɣ ɞɚɬɱɢɤɨɜ ɞɥɹ ɬɪɟɬɶɟɣ ɱɚɫɬɢ 

ɚɥɝɨɪɢɬɦɚ 

ȼ ɯɨɞɟ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɦɨɠɧɨ ɛɭɞɭɬ ɜɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ, 

ɤɚɫɚɸɳɢɟɫɹ ɜɪɟɦɟɧɢ ɢɧɬɟɪɜɚɥɚ ɢ ɜɪɟɦɟɧɧɨɝɨ ɲɚɝɚ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɨɪɪɟɥɹɰɢɢ, ɚ ɬɚɤɠɟ ɜɫɟɯ ɭɫɬɚɜɨɤ ɩɪɢɦɟɧɟɧɧɵɯ ɜ ɞɚɧɧɨɦ 

ɚɥɝɨɪɢɬɦɟ. Ⱦɚɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɢɡɛɟɠɚɬɶ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɢ 

ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɫɬɚɪɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɡɛɟɠɚɬɶ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ 

ɜ ɜɢɞɟ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. 

2.9 Аɥɝɨɪɢɬɦ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɞɥɹ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ  

ɋɨɛɪɚɜ ɜɫɟ ɱɚɫɬɢ ɜɨɟɞɢɧɨ ɛɵɥ ɩɨɥɭɱɟɧ ɚɥɝɨɪɢɬɦ ɬɟɩɥɨɜɨɝɨ ɤɨɧɬɪɨɥɹ 

ɨɛɦɨɬɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ, ɫɨɫɬɨɹɳɢɣ ɢɡ 3 ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ 

ɞɪɭɝɚ ɪɚɛɨɬɚɸɳɢɯ ɱɚɫɬɟɣ, ɚ ɢɦɟɧɧɨ ɜɜɟɞɟɧɢɟ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɬɟɦɩɟɪɚɬɭɪ 

(ɭɫɬɚɜɤɚ ɢɡɦɟɧɹɸɳɚɹɫɹ ɜɨ ɜɪɟɦɟɧɢ), ɨɰɟɧɤɚ ɩɚɪɚɦɟɬɪɨɜ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɫɜɹɡɢ 

ɦɟɠɞɭ ɧɢɦɢ ɢ ɩɨ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɬɟɦɩɟɪɚɬɭɪ ɛɟɡ ɭɱɟɬɚ ɩɨɤɚɡɚɧɢɣ ɨɞɧɨɝɨ 

ɞɚɬɱɢɤɚ. 

ɍɩɪɨɳёɧɧɵɣ ɜɢɞ ɚɥɝɨɪɢɬɦɚ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 14.  
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Ɋɢɫ.14 Ⱥɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1.  

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɚɥɝɨɪɢɬɦ ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɩɟɪɟɝɪɟɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɥɨɤɚɥɶɧɨɟ ɫɬɚɪɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɡɛɟɠɚɬɶ 

ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɜ ɜɢɞɟ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ. Ɍɚɤ ɠɟ ɪɚɛɨɬɚ 

ɷɬɨɝɨ ɚɥɝɨɪɢɬɦɚ ɦɨɠɟɬ ɭɦɟɧɶɲɢɬɶ ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɵɬɚɧɢɹ ɫɬɟɪɠɧɟɣ ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ. 
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3 ɉɨɞɩɹɬɧɢɤ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ 

ȼɟɪɬɢɤɚɥɶɧɵɟ ɭɫɢɥɢɹ, ɫɨɡɞɚɜɚɟɦɵɟ ɜɟɫɨɦ ɜɪɚɳɚɸɳɢɯɫɹ ɱɚɫɬɟɣ ɚɝɪɟɝɚɬɚ ɢ 

ɨɫɟɜɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɥɵ, ɜɨɫɩɪɢɧɢɦɚɸɬɫɹ ɩɨɞɩɹɬɧɢɤɨɦ. 

Ⱦɥɹ ɩɨɞɩɹɬɧɢɤɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɯɚɪɚɤɬɟɪɧɵ ɜɵɫɨɤɢɟ ɧɚɝɪɭɡɤɢ (ɞɨ 35 MH), 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ ɫɤɨɪɨɫɬɢ (8—35 ɦ/ɫ) ɢ ɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ (ɧɚɪɭɠɧɵɣ 

ɞɢɚɦɟɬɪ ɞɨ 4,65 ɦ). ɉɨɞɩɹɬɧɢɤɢ ɫɨɜɪɟɦɟɧɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜɵɩɨɥɧɹɸɬɫɹ ɫ 

ɜɪɚɳɚɸɳɢɦɫɹ ɞɢɫɤɨɦ ɢ ɧɟɩɨɞɜɢɠɧɵɦɢ ɨɩɨɪɧɵɦɢ ɩɨɞɭɲɤɚɦɢ (ɫɟɝɦɟɧɬɚɦɢ). 

Ⱦɢɫɤ ɢ ɫɟɝɦɟɧɬɵ ɩɨɦɟɳɟɧɵ ɜ ɡɚɩɨɥɧɟɧɧɭɸ ɦɚɫɥɨɦ ɜɚɧɧɭ. ɋɟɝɦɟɧɬɵ ɨɩɢɪɚɸɬɫɹ 

ɧɚ ɲɚɪɨɜɭɸ ɨɩɨɪɭ (ɢɥɢ, ɪɟɠɟ, ɧɚ ɩɪɭɠɢɧɧɨɟ ɨɫɧɨɜɚɧɢɟ) ɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɧɚɤɥɨɧɹɬɶɫɹ, ɬɚɤ ɱɬɨ ɦɟɠɞɭ ɧɢɦɢ ɢ ɞɢɫɤɨɦ ɨɛɪɚɡɭɟɬɫɹ ɤɥɢɧɨɜɢɞɧɵɣ ɫɥɨɣ ɦɚɫɥɚ, 

ɫɭɠɚɸɳɢɣɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɞɢɫɤɚ. ɉɨɞɩɹɬɧɢɤ ɜ ɪɚɡɪɟɡɟ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 15. 

 

Ɋɢɫɭɧɨɤ 15 – Ɉɛɳɢɣ ɜɢɞ ɢ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ 

Ʉɥɢɧɨɜɢɞɧɵɣ ɫɥɨɣ ɢ ɞɜɢɠɟɧɢɟ ɞɢɫɤɚ ɫɨɡɞɚɸɬ ɩɨɞɴɟɦɧɭɸ ɫɢɥɭ, 

ɚɧɚɥɨɝɢɱɧɭɸ ɬɨɣ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɤɪɵɥɨ, ɞɜɢɠɭɳɟɟɫɹ ɜ ɜɨɡɞɭɯɟ ɢɥɢ ɜ 

ɠɢɞɤɨɫɬɢ. ɉɨɞɴɟɦɧɚɹ ɫɢɥɚ ɭɪɚɜɧɨɜɟɲɢɜɚɟɬ ɜɟɪɬɢɤɚɥɶɧɨɟ ɭɫɢɥɢɟ, ɬɚɤ ɱɬɨ 

ɞɜɢɠɭɳɚɹɫɹ ɢ ɧɟɩɨɞɜɢɠɧɚɹ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ ɩɨɞɩɹɬɧɢɤɚ ɪɚɡɞɟɥɟɧɵ ɫɥɨɟɦ 

ɦɚɫɥɚ. ɉɨɷɬɨɦɭ ɢɡɧɨɫ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ ɨɬɫɭɬɫɬɜɭɟɬ, ɚ ɬɟɩɥɨɜɵɞɟɥɟɧɢɟ, 
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ɜɵɡɜɚɧɧɨɟ ɜɧɭɬɪɟɧɧɢɦ ɬɪɟɧɢɟɦ ɜ ɦɚɫɥɟ, ɦɢɧɢɦɚɥɶɧɨ. ȼɵɞɟɥɹɸɳɚɹɫɹ ɬɟɩɥɨɬɚ 

ɨɬɜɨɞɢɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɦɚɫɥɨɦ, ɤɨɬɨɪɨɟ ɩɪɨɤɚɱɢɜɚɟɬɫɹ ɱɟɪɟɡ ɫɥɨɣ ɜɪɚɳɚɸɳɢɦɫɹ 

ɞɢɫɤɨɦ, a ɡɚɬɟɦ ɫɦɟɲɢɜɚɟɬɫɹ ɫ ɦɚɫɥɨɦ ɜ ɜɚɧɧɟ. ɋɩɟɰɢɚɥɶɧɵɦɢ ɨɯɥɚɞɢɬɟɥɹɦɢ 

ɬɟɩɥɨɬɚ ɨɬɜɨɞɢɬɫɹ ɢɡ ɩɨɞɩɹɬɧɢɤɚ ɧɚɪɭɠɭ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɦɚɫɥɹɧɨɝɨ ɫɥɨɹ, ɪɚɡɞɟɥɹɸɳɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ, ɪɚɛɨɬɚ 

ɩɨɞɩɹɬɧɢɤɚ ɨɩɢɫɵɜɚɟɬɫɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɬɟɨɪɢɟɣ ɫɦɚɡɤɢ, ɩɨɡɜɨɥɹɸɳɟɣ 

ɨɩɪɟɞɟɥɹɬɶ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨ ɫɟɝɦɟɧɬɭ, 

ɬɨɥɳɢɧɭ ɦɚɫɥɹɧɨɝɨ ɫɥɨɹ, ɩɨɬɟɪɢ ɬɪɟɧɢɹ ɢ ɬ. ɩ. 

ɇɚɢɛɨɥɟɟ ɬɹɠɟɥɵɦ ɹɜɥɹɟɬɫɹ ɪɟɠɢɦ ɩɭɫɤɚ ɩɨɞɩɹɬɧɢɤɚ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 

ɫɭɳɟɫɬɜɭɟɬ ɤɨɧɬɚɤɬ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɧɢɹ. Ɉɞɧɨɣ ɢɡ ɦɟɪ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ 

ɡɚɬɟɤɚɧɢɹ ɦɚɫɥɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɧɢɹ ɹɜɥɹɟɬɫɹ ɩɨɞɴɟɦ ɪɨɬɨɪɚ ɧɚ ɬɨɪɦɨɡɚɯ-

ɞɨɦɤɪɚɬɚɯ ɩɟɪɟɞ ɩɭɫɤɨɦ. Ɉɞɧɚɤɨ ɷɬɚ ɦɟɪɚ ɦɚɥɨɷɮɮɟɤɬɢɜɧɚ ɢ ɩɪɢɜɨɞɢɬ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɜɪɟɦɟɧɢ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ.  

3.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɞɩɹɬɧɢɤɚ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɩɨɞɩɹɬɧɢɤɚ ɞɨɥɠɧɚ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ: 

– Ⱦɚɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɭ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɫ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɩɪɚɤɬɢɤɢ ɬɨɱɧɨɫɬɶɸ; 

– ɉɨɡɜɨɥɹɬɶ ɫɟɝɦɟɧɬɚɦ ɧɚɤɥɨɧɹɬɶɫɹ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ, ɫɨɡɞɚɜɚɹ 

ɤɥɢɧɨɜɢɞɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ ɢ ɞɢɫɤɨɦ; 

– Ɉɛɟɫɩɟɱɢɜɚɬɶ ɫɨɯɪɚɧɟɧɢɟ ɞɨɫɬɚɬɨɱɧɨ ɩɥɨɫɤɨɣ ɮɨɪɦɵ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɬɪɟɧɢɹ ɩɪɢ ɩɭɫɤɟ ɢ ɪɚɛɨɬɟ ɩɨɞɩɹɬɧɢɤɚ; 

– ɋɨɡɞɚɜɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɰɢɪɤɭɥɹɰɢɸ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɩɨɞɩɹɬɧɢɤɚ ɢ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɬɜɟɞɟɧɢɟ ɜɵɞɟɥɹɟɦɨɣ ɬɟɩɥɨɬɵ; 

–  ɭɞɟɪɠɢɜɚɬɶ ɫɟɝɦɟɧɬɵ ɨɬ ɫɞɜɢɝɚ ɩɪɢ ɜɪɚɳɟɧɢɢ ɪɨɬɨɪɚ ɢ ɨɬ ɩɨɞɴɟɦɚ 

ɜɦɟɫɬɟ ɫ ɪɨɬɨɪɨɦ. 
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ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɨɣ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ—ɷɬɨ ɨɞɧɨɪɹɞɧɵɣ ɩɨɞɩɹɬɧɢɤ ɫ ɫɟɝɦɟɧɬɚɦɢ ɧɚ ɜɢɧɬɨɜɵɯ 

ɨɩɨɪɚɯ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 16. 

 

Ɋɢɫɭɧɨɤ 16 –Ɉɞɧɨɪɹɞɧɵɣ ɩɨɞɩɹɬɧɢɤ ɫ ɫɟɝɦɟɧɬɚɦɢ ɧɚ ɜɢɧɬɨɜɵɯ ɨɩɨɪɚɯ 

 Ⱦɢɫɤ 2 ɩɨɞɩɹɬɧɢɤɚ ɩɪɢɬɹɧɭɬ ɤ ɜɪɚɳɚɸɳɟɣɫɹ ɜɬɭɥɤɟ 1 ɢ ɭɞɟɪɠɢɜɚɟɬɫɹ ɨɬ 

ɬɚɧɝɟɧɰɢɚɥɶɧɨɝɨ ɫɞɜɢɝɚ ɲɬɢɮɬɚɦɢ. Ɋɚɜɧɨɦɟɪɧɚɹ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɞɟɮɨɪɦɚɰɢɹ 

ɞɢɫɤɚ ɢ ɜɬɭɥɤɢ ɜ ɤɨɧɢɱɟɫɤɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧɟ ɨɩɚɫɧɚ, ɬɚɤ ɤɚɤ ɫɟɝɦɟɧɬɵ ɦɨɝɭɬ 

ɩɨɜɟɪɧɭɬɶɫɹ ɜɫɥɟɞ ɡɚ ɞɢɫɤɨɦ. Ȼɨɥɟɟ ɨɩɚɫɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɧɚ ɞɢɫɤɟ ɜɨɥɧɵ 

ɞɟɮɨɪɦɚɰɢɢ ɫ ɱɟɪɟɞɭɸɳɢɦɢɫɹ ɜɩɚɞɢɧɚɦɢ ɢ ɜɵɫɬɭɩɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ 

ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɦɚɫɥɹɧɨɦ ɫɥɨɟ. 

ɋɟɝɦɟɧɬ 3 ɩɨɞɩɹɬɧɢɤɚ ɫɨɫɬɨɢɬ ɢɡ ɫɬɚɥɶɧɨɣ ɨɫɧɨɜɵ ɢ ɛɚɛɛɢɬɨɜɨɝɨ ɢɥɢ 

ɮɬɨɪɨɩɥɚɫɬɨɜɨɝɨ ɩɨɤɪɵɬɢɹ. Ɋɚɞɢɚɥɶɧɚɹ ɤɪɨɦɤɚ ɫɟɝɦɟɧɬɚ, ɧɚɞ ɤɨɬɨɪɨɣ ɫɧɚɱɚɥɚ 

ɩɪɨɯɨɞɢɬ ɮɢɤɫɢɪɨɜɚɧɧɵɣ ɪɚɞɢɭɫ ɞɢɫɤɚ ɩɪɢ ɟɝɨ ɜɪɚɳɟɧɢɢ, ɧɚɡɵɜɚɟɬɫɹ ɜɯɨɞɧɨɣ 

ɤɪɨɦɤɨɣ, a ɩɪɨɬɢɜɨɩɨɥɨɠɧɚɹ - ɜɵɯɨɞɧɨɣ. ɇɚ ɜɯɨɞɧɨɣ ɤɪɨɦɤɟ ɫɟɝɦɟɧɬɚ ɩɨɤɪɵɬɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɮɚɫɤɨɣ, ɨɛɥɟɝɱɚɸɳɟɣ ɡɚɬɹɝɢɜɚɧɢɟ ɦɚɫɥɚ ɞɢɫɤɨɦ. ɉɨɜɟɪɯɧɨɫɬɶ ɡɚ 

ɜɵɱɟɬɨɦ ɷɬɨɣ ɮɚɫɤɢ ɧɚɡɵɜɚɸɬ ɪɚɛɨɱɟɣ. 
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ȼɵɫɨɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɟɝɦɟɧɬɨɜ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜɜɨɪɚɱɢɜɚɧɢɟ ɢɥɢ 

ɜɵɜɨɪɚɱɢɜɚɧɢɟɦ ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ 5 ɜ ɤɨɪɩɭɫɟ 7 ɫ ɢɡɦɟɪɟɧɢɟɦ ɧɚɝɪɭɡɤɢ, 

ɜɨɫɩɪɢɧɢɦɚɟɦɨɣ ɤɚɠɞɵɦ ɢɡ ɧɢɯ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɧɚɤɥɨɧɚ ɫɟɝɦɟɧɬɚ ɜɟɪɯɧɹɹ 

ɱɚɫɬɶ ɛɨɥɬɚ ɢɦɟɟɬ ɫɮɟɪɢɱɟɫɤɭɸ ɝɨɥɨɜɤɭ. ɉɪɢ ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɛɨɥɬ ɫɮɟɪɚ 

ɛɨɥɬɚ ɨɛɦɢɧɚɟɬɫɹ, ɡɚɬɪɭɞɧɹɹ ɫɚɦɨ ɭɫɬɚɧɨɜɤɭ ɫɟɝɦɟɧɬɚ.  

ȿɫɥɢ ɧɚɝɪɭɡɤɚ ɧɚ ɛɨɥɬ ɩɪɟɜɵɲɚɟɬ 1,5 Ɇɇ, ɬɨ ɨɛɦɹɬɢɟ ɫɮɟɪɵ ɛɨɥɬɚ 

ɢɫɤɚɠɚɟɬ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɢ ɡɚɬɪɭɞɧɹɟɬ ɤɚɱɚɧɢɟ ɫɟɝɦɟɧɬɚ. Ɍɚɤ ɤɚɤ ɱɢɫɥɨ 

ɫɟɝɦɟɧɬɨɜ ɜ ɪɹɞɭ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 20, ɬɨ ɩɪɢ ɨɛɳɟɣ ɧɚɝɪɭɡɤɟ ɫɜɵɲɟ 30 MH 

ɩɨɞɩɹɬɧɢɤɢ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɛɨɥɬ ɜɵɩɨɥɧɹɸɬɫɹ ɞɜɭɯɪɹɞɧɵɦɢ. 

Ⱦɜɭɯɪɹɞɧɵɣ ɩɨɞɩɹɬɧɢɤ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 17. ɉɪɢ ɷɬɨɦ ɭɦɟɧɶɲɚɸɬɫɹ ɢ 

ɪɚɡɦɟɪɵ ɫɟɝɦɟɧɬɨɜ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ ɢ ɢɯ ɞɟɮɨɪɦɚɰɢɢ. 

 

Ɋɢɫɭɧɨɤ 17 –ɉɨɞɩɹɬɧɢɤ ɫ ɞɜɭɯɪɹɞɧɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɫɟɝɦɟɧɬɨɜ 

ɇɨɦɟɪɚ ɱɚɫɬɟɣ ɧɚ ɪɢɫɭɧɤɟ 17 ɨɛɨɡɧɚɱɚɸɬ: 1 – ɨɩɨɪɧɵɣ ɛɨɥɬ; 2,4 – 

ɫɟɝɦɟɧɬɵ; 3 – ɞɢɫɤ; 5 – ɨɩɨɪɚ; 6 – ɜɟɪɯɧɢɣ ɞɢɫɤ ɤɨɪɩɭɫɚ; 7 – ɨɩɨɪɧɵɣ ɩɚɥɟɰ; 8 – 

ɛɚɥɚɧɫɢɪ; 9 – ɨɩɨɪɚ ɛɚɥɚɧɫɢɪɚ; 10 – ɝɧɟɡɞɨ ɛɚɥɚɧɫɢɪɚ; 11 – ɧɢɠɧɢɣ ɞɢɫɤ ɤɨɪɩɭɫɚ. 

 ɑɬɨɛɵ ɪɚɫɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɭ ɦɟɠɞɭ ɧɚɪɭɠɧɵɦ ɢ ɜɧɭɬɪɟɧɧɢɦ ɫɟɝɦɟɧɬɨɦ, 

ɢɯ ɨɩɨɪɧɵɟ ɛɨɥɬɵ ɜɜɟɪɧɭɬɵ ɧɚ ɤɨɧɰɚɯ ɛɚɥɚɧɫɢɪɚ 8, ɥɟɠɚɳɟɝɨ ɧɚ 

ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɨɩɨɪɟ 9. ɇɚɝɪɭɡɤɭ ɧɚ ɜɧɭɬɪɟɧɧɢɣ ɢ ɧɚɪɭɠɧɵɣ ɪɹɞ ɫɟɝɦɟɧɬɨɜ 

ɜɵɛɢɪɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɬɨɥɳɢɧɚ ɫɥɨɹ ɦɚɫɥɚ ɧɚ ɧɢɯ ɛɵɥɚ ɨɞɢɧɚɤɨɜɨɣ. 
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3.2 Ʉɨɧɫɬɪɭɤɰɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ 

Ʉɨɧɫɬɪɭɤɰɢɹ ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ. ȼ ɫɨɜɪɟɦɟɧɧɵɯ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɫɟɝɦɟɧɬɧɵɟ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ, 

ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɫɚɦɨɫɦɚɡɤɟ (ɛɟɡ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ).  

ɋɟɝɦɟɧɬɵ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɱɚɫɬɶ ɤɨɥɶɰɚ, 

ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɦɚɫɥɹɧɨɣ ɜɚɧɧɟ ɜɨɤɪɭɝ ɲɟɣɤɢ ɜɚɥɚ. Ⱦɥɹ ɫɦɚɡɤɢ ɬɪɭɳɢɯɫɹ 

ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɧɢ ɩɪɢɦɟɪɧɨ ɧɚ ɩɨɥɨɜɢɧɭ ɫɜɨɟɣ ɜɵɫɨɬɵ ɩɨɝɪɭɠɟɧɵ ɜ ɦɚɫɥɨ. 

Ȼɥɚɝɨɞɚɪɹ ɤɚɩɢɥɥɹɪɧɨɦɭ ɷɮɮɟɤɬɭ ɦɚɫɥɨ ɩɨɞɧɢɦɚɟɬɫɹ ɢ ɪɚɫɬɟɤɚɟɬɫɹ ɩɨ ɜɫɟɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɲɟɣɤɢ ɜɚɥɚ ɢ ɫɟɝɦɟɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɫɦɚɡɤɭ ɧɟ 

ɩɨɝɪɭɠɟɧɧɨɣ ɱɚɫɬɢ ɩɨɞɲɢɩɧɢɤɚ. 

ɉɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ ɫɟɝɦɟɧɬɨɜ ɨɛɥɢɰɨɜɚɧɚ ɛɚɛɛɢɬɨɦ ɢɥɢ ɮɬɨɪɨɩɥɚɫɬɨɦ. ȼ 

ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɤɚɠɞɵɣ ɫɟɝɦɟɧɬ ɢɦɟɟɬ ɨɩɨɪɭ, ɩɪɢɱɟɦ ɜ ɪɚɡɥɢɱɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɹɯ ɨɩɢɪɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɥɢɛɨ ɜ ɬɨɱɤɟ, ɥɢɛɨ ɩɨ ɥɢɧɢɢ. ȼ ɩɟɪɜɨɦ, 

ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦ, ɫɥɭɱɚɟ ɫɟɝɦɟɧɬɵ ɨɩɢɪɚɸɬɫɹ ɧɚ ɫɮɟɪɢɱɟɫɤɢɟ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɟɝɭɥɢɪɭɟɦɵɯ ɛɨɥɬɨɜ. Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɡɨɪɚ 

ɤɥɢɧɨɜɢɞɧɨɣ ɮɨɪɦɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ — ɫɦɟɳɟɧɢɟ ɨɫɢ ɨɩɨɪɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɫɟɝɦɟɧɬɚ ɧɚ 6—8 % ɜ ɫɬɨɪɨɧɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ. ɋɪɟɞɧɹɹ 

ɜɟɥɢɱɢɧɚ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɡɚɡɨɪɚ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 0,12—0,2 ɦɦ (ɦɟɧɶɲɢɟ 

ɡɧɚɱɟɧɢɹ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɯɨɞɧɵɯ ɦɚɲɢɧ). 

ɇɚ ɪɢɫɭɧɤɟ 18 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɲɢɩɧɢɤɚ ɢ ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɤɨɦɩɨɧɨɜɨɤ ɟɝɨ ɜ ɦɚɫɥɹɧɨɣ ɜɚɧɧɟ ɤɪɟɫɬɨɜɢɧɵ. ɉɨɞɲɢɩɧɢɤ 

ɫɨɫɬɨɢɬ ɢɡ ɫɟɝɦɟɧɬɨɜ 3; ɨɯɜɚɬɵɜɚɸɳɢɯ ɲɟɣɤɭ ɜɚɥɚ 1; ɨɩɨɪɧɵɯ ɛɨɥɬɨɜ 4; 

ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɝɧɟɡɞɟ ɤɪɟɫɬɨɜɢɧɵ 5; ɤɨɧɬɪɹɳɢɯ ɝɚɟɤ 6 ɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɚɧɨɤ 

8, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɫɟɝɦɟɧɬɵ ɩɨɞɲɢɩɧɢɤɚ ɫɧɢɡɭ. 

Ɉɩɨɪɧɵɣ ɛɨɥɬ ɭɩɢɪɚɟɬɫɹ ɜ ɫɴɟɦɧɵɣ ɫɭɯɚɪɶ, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɟɧ ɜ ɮɨɪɦɟ 

ɫɟɞɥɚ, ɢ ɭɞɟɪɠɢɜɚɟɬ ɫɟɝɦɟɧɬ ɜ ɬɚɧɝɟɧɰɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

ɋɭɯɚɪɶ ɢɡɨɥɢɪɨɜɚɧ ɨɬ ɬɟɥɚ ɫɟɝɦɟɧɬɚ ɮɚɫɨɧɧɨɣ ɩɪɟɫɫɨɜɚɧɧɨɣ ɤɨɪɨɛɨɱɤɨɣ; 

ɩɨɫɥɟɞɧɹɹ ɜɦɟɫɬɟ ɫ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɩɥɚɧɤɚɦɢ ɡɚɳɢɳɚɟɬ 

ɩɨɜɟɪɯɧɨɫɬɶ ɬɪɟɧɢɹ ɨɬ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɬɨɤɨɜ. 
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ɍɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɚɤɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɥɟɝɤɨɫɬɶɸ 

ɭɫɬɚɧɨɜɤɢ ɡɚɡɨɪɚ ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɩɨɪɧɨɝɨ ɛɨɥɬɚ. ɋɛɨɪɤɚ ɢ ɪɚɡɛɨɪɤɚ ɬɚɤɠɟ 

ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɡɚɬɪɭɞɧɟɧɢɣ, ɬɚɤ ɤɚɤ ɨɬɞɟɥɶɧɵɟ ɫɟɝɦɟɧɬɵ ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɟɛɨɥɶɲɢɟ ɪɚɡɦɟɪɵ ɢ ɦɚɫɫɭ. 

 

 

Ɋɢɫɭɧɨɤ 18 – Ʉɨɧɫɬɪɭɤɰɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ 

Ⱦɥɹ ɩɨɞɚɱɢ ɫɦɚɡɤɢ ɧɚ ɬɪɭɳɢɟɫɹ ɱɚɫɬɢ ɩɨ ɜɫɟɣ ɢɯ ɜɵɫɨɬɟ ɱɚɫɬɨ ɜ ɲɟɣɤɟ ɜɚɥɚ 

ɜɵɩɨɥɧɹɸɬ ɪɚɞɢɚɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɤɨɬɨɪɵɟ ɪɚɛɨɬɚɸɬ ɧɚɩɨɞɨɛɢɟ ɰɟɧɬɪɨɛɟɠɧɵɯ 

ɧɚɫɨɫɨɜ. Ɇɚɫɥɨ, ɩɪɨɯɨɞɹɳɟɟ ɱɟɪɟɡ ɡɚɡɨɪ, ɧɚɝɪɟɜɚɟɬɫɹ ɬɟɩɥɨɜɵɦɢ ɩɨɬɟɪɹɦɢ ɨɬ 

ɬɪɟɧɢɹ ɢ ɨɯɥɚɠɞɚɟɬɫɹ ɡɚɬɟɦ ɬɪɭɛɱɚɬɵɦɢ ɨɯɥɚɞɢɬɟɥɹɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ 

ɦɚɫɥɹɧɨɣ ɜɚɧɧɟ ɩɨɞɲɢɩɧɢɤɚ [10]. 

3.3 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɩɨɞɲɢɩɧɢɤɨɜ 

Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 

ɩɨɞɚɱɟɣ ɫɢɝɧɚɥɚ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɭɪɨɜɧɹ ɨɬ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɢ ɜɢɡɭɚɥɶɧɨ ɩɨ 
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ɦɚɫɥɨɦɟɪɧɨɦɭ ɫɬɟɤɥɭ. ɇɨɪɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɢ ɟɝɨ ɩɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 

ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɧɚ ɦɚɫɥɨɦɟɪɧɨɦ ɫɬɟɤɥɟ ɢ ɭɤɚɡɚɧɵ ɜ ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɢ. 

ɍɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɜɚɧɧɟ ɩɨɞɩɹɬɧɢɤɚ ɞɨɥɠɟɧ ɩɪɨɜɟɪɹɬɶɫɹ ɨɩɟɪɚɬɢɜɧɵɦ 

ɩɟɪɫɨɧɚɥɨɦ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɫɦɟɧɭ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɜɚɧɧɟ 

ɩɨɞɩɹɬɧɢɤɚ ɫɜɟɪɯ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɫɥɟɞɭɟɬ ɜɡɹɬɶ ɩɪɨɛɭ ɦɚɫɥɚ ɢ, ɟɫɥɢ ɜ ɧɟɦ 

ɛɭɞɟɬ ɨɛɧɚɪɭɠɟɧɚ ɜɨɞɚ, ɨɫɬɚɧɨɜɢɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɩɨɩɚɞɚɧɢɹ 

ɜɨɞɵ ɜ ɜɚɧɧɭ ɢ ɡɚɦɟɧɵ ɦɚɫɥɚ. Ⱦɥɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫ ɧɚɞɟɠɧɨ ɪɚɛɨɬɚɸɳɢɦɢ 

ɩɨɞɩɹɬɧɢɤɚɦɢ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɧɟɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɦɚɫɥɟ (ɫɥɟɞɵ 

ɜɨɞɵ) ɞɨɩɭɫɤɚɟɬɫɹ ɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɤɨɧɬɪɨɥɟ (ɞɜɚ ɪɚɡɚ ɜ ɫɦɟɧɭ) 

ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɦɚɫɥɚ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɫɭɳɟɫɬɜɭɟɬ ɞɜɟ ɭɫɬɚɜɤɢ ɜɵɲɟ ɧɨɪɦɚɥɶɧɨɝɨ 

ɭɪɨɜɧɹ ɢ ɧɢɠɟ ɟɝɨ, ɬɚɤ ɜɨɡɦɨɠɧɨ ɧɟ ɬɨɥɶɤɨ ɩɨɩɚɞɚɧɢɟ ɜ ɦɚɫɥɨ ɜɨɞɵ ɢɡ 

ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɧɨ ɢ ɭɬɟɱɤɚ ɦɚɫɥɚ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ. ɍɪɨɜɧɢ ɦɚɫɥɚ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɭɫɬɚɜɤɚɦ ɭɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 19, 20. 

 

Ɋɢɫɭɧɨɤ 19 – ɍɫɬɚɜɤɢ ɭɪɨɜɧɟɣ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɩɨɞɩɹɬɧɢɤɚ 
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Ɋɢɫɭɧɨɤ 20 – ɍɫɬɚɜɤɢ ɭɪɨɜɧɟɣ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɩɨɞɲɢɩɧɢɤɚ 

ɉɟɪɢɨɞɢɱɟɫɤɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɦɟɫɬɧɨɣ 

ɢɧɫɬɪɭɤɰɢɟɣ, ɩɪɨɢɡɜɨɞɢɬɶ ɨɬɛɨɪ ɢ ɚɧɚɥɢɡ ɦɚɫɥɚ ɢɡ ɜɚɧɧɵ ɩɨɞɩɹɬɧɢɤɚ. ɉɪɢ 

ɧɟɫɨɨɬɜɟɬɫɬɜɢɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɚɫɥɚ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ ɡɚɦɟɧɢɬɶ ɟɝɨ. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɢɫɩɨɥɶɡɭɸɬ ɩɨɩɥɚɜɨɤ ɫ 

ɩɨɫɬɨɹɧɧɵɦ ɦɚɝɧɢɬɨɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɭɪɨɜɧɟɦ ɠɢɞɤɨɫɬɢ ɩɨ ɬɪɭɛɟ 

ɫɤɨɥɶɠɟɧɢɹ, ɜ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɰɟɩɶ ɢɡɦɟɪɟɧɢɹ. ɂɡɨɛɪɚɠɟɧɢɟ ɞɚɬɱɢɤɚ ɢ 

ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɟɝɨ ɞɟɣɫɬɜɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 21. 

ɐɟɩɶ ɢɡɦɟɪɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɦɚɥɟɧɶɤɢɯ ɱɢɩɨɜ, ɩɪɢɩɚɹɧɧɵɯ ɤ ɩɟɱɚɬɧɨɣ 

ɩɥɚɬɟ, ɜ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɝɟɪɤɨɧɵ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. Ɇɚɝɧɢɬɧɨɟ ɩɨɥɟ ɩɨɩɥɚɜɤɚ 

ɩɟɪɟɤɥɸɱɚɟɬ ɝɟɪɤɨɧɵ ɢ ɰɟɩɶ ɪɚɛɨɬɚɟɬ ɩɨ ɫɯɟɦɟ ɬɪёɯɩɪɨɜɨɞɧɨɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ. 

Ɉɬɞɚɜɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤ ɜɵɫɨɬɟ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɢɦɟɸɬɫɹ ɜ ɪɚɫɩɨɪɹɠɟɧɢɢ ɪɚɡɥɢɱɧɵɟ ɪɚɫɬɪɵ ɨɬ 5 ɞɨ 

20 ɦɦ. ɇɟɩɪɟɪɵɜɧɨɟ ɢɡɦɟɪɟɧɢɟ ɜɵɫɨɬɵ ɭɪɨɜɧɹ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɮɢɡɢɱɟɫɤɢɯ ɢ 

ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɫɪɟɞɵ ɬɚɤɢɯ ɤɚɤ, ɨɛɪɚɡɨɜɚɧɢɟ ɩɟɧɵ ɢɥɢ ɩɭɡɵɪɟɣ, 

ɬɨɤɨɩɪɨɜɨɞɢɦɨɫɬɢ, ɜɢɛɪɚɰɢɢ, ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɭɤɚɡɚɧɧɵɯ ɩɪɟɞɟɥɚɯ. 
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Ɋɢɫɭɧɨɤ 21 - ɂɡɨɛɪɚɠɟɧɢɟ ɞɚɬɱɢɤɚ ɢ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɟɝɨ ɞɟɣɫɬɜɢɹ 

3.4 ɉɪɢɦɟɧɟɧɢɟ ɫɝɥɚɠɢɜɚɧɢɹ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɫɢɝɧɚɥɚ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 
ɦɚɫɥɨɜɚɧɧɟ 

ɉɪɨɫɬɨɟ ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɧɞɢɤɚɬɨɪɨɜ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ. Ɉɧ ɧɟ ɬɨɥɶɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɤɚɱɟɫɬɜɟ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɦɟɬɨɞɢɤɢ, ɧɨ ɢ ɥɟɠɢɬ ɜ ɨɫɧɨɜɟ ɦɧɨɝɢɯ ɞɪɭɝɢɯ 

ɬɟɯɧɢɱɟɫɤɢɯ ɢɧɞɢɤɚɬɨɪɨɜ. ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɫɝɥɚɠɢɜɚɧɢɹ ɜɫɟɦ ɧɚɛɥɸɞɟɧɢɹɦ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɵ ɢɡ ɢɧɬɟɪɜɚɥɚ ɫɝɥɚɠɢɜɚɧɢɹ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɨɞɢɧɚɤɨɜɵɣ 

ɭɞɟɥɶɧɵɣ ɜɟɫ. 

ɋ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɩɪɨɫɬɨɟ ɫɤɨɥɶɡɹɳɟɟ ɫɪɟɞɧɟɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɫɪɟɞɧɟɟ ɚɪɢɮɦɟɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ, ɚ ɞɥɹ ɪɚɫɱɟɬɚ ɟɝɨ ɡɧɚɱɟɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚ 5. 



43 

 

 𝑋̅ሺ𝑘ሻ = ͳ𝑛 ∑ 𝑋ሺݐሻ௡+𝑘
𝑖=𝑘  (5) 

ɝɞɟ   n – ɪɚɡɦɟɪ ɨɤɧɚ (ɩɟɪɢɨɞ ɫɝɥɚɠɢɜɚɧɢɹ); 

        k – ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɡɚɦɟɧɹɟɬɫɹ ɫɪɟɞɧɢɦ.  

ȼɨɨɛɳɟ, ɱɟɦ ɛɨɥɶɲɟ ɨɤɧɨ, ɬɟɦ ɫɢɥɶɧɟɟ ɫɝɥɚɠɢɜɚɧɢɟ. ɉɨɷɬɨɦɭ, ɟɫɥɢ 

ɜɵɛɪɚɬɶ ɨɤɧɨ ɫɥɢɲɤɨɦ ɛɨɥɶɲɢɦ, ɜɦɟɫɬɟ ɫɨ ɫɥɭɱɚɣɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɨɡɦɨɠɧɨ 

ɛɭɞɭɬ ɩɨɞɚɜɥɟɧɵ ɢɡɦɟɧɟɧɢɹ, ɧɟɫɭɳɢɟ ɩɨɥɟɡɧɭɸ ɢɧɮɨɪɦɚɰɢɸ. ȼ ɩɪɟɞɟɥɟ, ɟɫɥɢ 

ɪɚɡɦɟɪ ɨɤɧɚ ɜɡɹɬɶ ɪɚɜɧɵɦ ɞɥɢɧɟ ɪɹɞɚ, ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɟɝɨ ɱɥɟɧɨɜ ɫɬɚɧɭɬ 

ɨɞɢɧɚɤɨɜɵɦɢ ɢ ɪɚɜɧɵɦɢ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɪɹɞɚ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɞɢɧɚɦɢɤɟ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɰɟɫɫɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɛɭɞɟɬ ɩɨɬɟɪɹɧɚ. ɉɪɢɦɟɪ ɮɭɧɤɰɢɢ 

ɫɝɥɚɠɢɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 22. 

 

Ɋɢɫɭɧɨɤ 22 – ɉɪɢɦɟɪ ɮɭɧɤɰɢɢ ɫɝɥɚɠɢɜɚɧɢɹ 

ɋɝɥɚɠɢɜɚɧɢɟ ɫ ɩɨɦɨɳɶɸ ɫɤɨɥɶɡɹɳɢɯ ɫɪɟɞɧɢɯ ɨɫɧɨɜɚɧɨ ɧɚ ɬɨɦ, ɱɬɨ ɜ 

ɫɪɟɞɧɢɯ ɜɟɥɢɱɢɧɚɯ ɜɡɚɢɦɧɨ ɩɨɝɚɲɚɸɬɫɹ ɫɥɭɱɚɣɧɵɟ ɨɬɤɥɨɧɟɧɢɹ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ 

ɜɫɥɟɞɫɬɜɢɟ ɡɚɦɟɧɵ ɩɟɪɜɨɧɚɱɚɥɶɧɵɯ ɭɪɨɜɧɟɣ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ ɫɪɟɞɧɟɣ 

ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɜɟɥɢɱɢɧɨɣ ɜɧɭɬɪɢ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ. ɉɨɥɭɱɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɪɟɞɢɧɟ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɜɪɟɦɟɧɢ (ɩɟɪɢɨɞɚ). 
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Ɂɚɬɟɦ ɩɟɪɢɨɞ ɫɞɜɢɝɚɟɬɫɹ ɧɚ ɨɞɧɨ ɧɚɛɥɸɞɟɧɢɟ, ɢ ɪɚɫɱɟɬ ɫɪɟɞɧɟɣ 

ɩɨɜɬɨɪɹɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɩɟɪɢɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɛɟɪɭɬɫɹ ɜɫɟ ɜɪɟɦɹ 

ɨɞɢɧɚɤɨɜɵɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɠɞɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɫɪɟɞɧɹɹ 

ɰɟɧɬɪɢɪɨɜɚɧɚ, ɬ.ɟ. ɨɬɧɟɫɟɧɚ ɤ ɫɟɪɟɞɢɧɧɨɣ ɬɨɱɤɟ ɢɧɬɟɪɜɚɥɚ ɫɝɥɚɠɢɜɚɧɢɹ ɢ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɭɪɨɜɟɧɶ ɞɥɹ ɷɬɨɣ ɬɨɱɤɢ [15]. 

3.5 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɥɝɨɪɢɬɦɭ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɩɨɞɩɹɬɧɢɤɟ ɢ 
ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɚɯ.   

Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ 

ɦɚɫɥɨɜɚɧɧɟ ɩɨɞɲɢɩɧɢɤɚ. ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ 

ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɞɨɫɬɢɝɚɸɬ 30 ɦɦ. Ɍɚɤ ɠɟ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ 

ɩɪɢ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ ɦɚɫɥɚ, ɤɨɝɞɚ ɝɢɞɪɨɚɝɪɟɝɚɬ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɛɨɬɟ 

ɫɭɳɟɫɬɜɭɸɬ ɤɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜ ɩɪɟɞɟɥɚɯ 3ɦɦ, ɪɢɫɭɧɨɤ 23.  

 

Ɋɢɫɭɧɨɤ 23 – ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɟɮɟɤɬɚ 

ɉɪɢ ɭɬɟɱɤɟ ɦɚɫɥɚ ɭɪɨɜɟɧɶ ɜ ɦɚɫɥɨɜɚɧɧɟ ɩɨɫɬɨɹɧɧɨ ɫɧɢɠɚɟɬɫɹ.  
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Ɋɚɫɫɦɨɬɪɢɦ ɞɟɮɟɤɬ ɫɜɹɡɚɧɧɵɣ ɫ ɭɬɟɱɤɨɣ ɦɚɫɥɚ ɢɡ ɦɚɫɥɨɜɚɧɵ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. Ȼɵɥɨ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɭɦɟɧɶɲɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɧɚ 

10 ɦɦ ɡɚ ɩɟɪɢɨɞ 20 ɫɭɬɨɤ. ȼ ɬɟɱɟɧɢɢ ɞɚɧɧɨɝɨ ɨɬɪɟɡɤɚ ɜɪɟɦɟɧɢ ɛɵɥɨ 4 ɩɭɫɤɚ ȽȺ, 

ɪɢɫɭɧɨɤ 24. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɚɥɝɨɪɢɬɦɭ: 

– Ɉɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɫɹ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ȽȺ; 

– Ɉɛɪɚɛɨɬɤɚ ɫɢɝɧɚɥɨɜ ɞɨɥɠɧɚ ɜɵɩɨɥɧɹɬɫɹ ɧɚ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ȽȺ; 

– Ⱥɥɝɨɪɢɬɦ ɞɨɥɠɟɧ ɫɪɚɛɨɬɚɬɶ, ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɯ ɭɬɟɱɤɚɯ 

ɦɚɫɥɚ; 

– Ⱥɥɝɨɪɢɬɦ ɞɨɥɠɟɧ ɫɪɚɛɨɬɚɬɶ, ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɯ ɭɬɟɱɤɚɯ 

ɦɚɫɥɚ; 

– ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɫɢɝɧɚɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɝɥɚɠɢɜɚɧɢɟ. 

 

Ɋɢɫɭɧɨɤ 24 - ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ  

Ɍɚɤ ɠɟ ɞɥɹ ɭɞɨɛɫɬɜɚ ɧɚɫɬɪɨɣɤɢ ɢ ɞɨɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɚ ɫɱɢɬɚɸ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɨɛɚɜɢɬɶ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɝɟɧɟɪɢɪɭɟɦɵɣ ɨɬɱɟɬ «ɋɨɫɬɨɹɧɢɟ ȽȺ 

ɩɪɢ ɩɭɫɤɟ/ɨɫɬɚɧɨɜɟ» ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
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– ɍɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 

ɩɨɞɩɹɬɧɢɤɚ, ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ; 

– Ɍɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 

ɩɨɞɩɹɬɧɢɤɚ, ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɛɟɫɤɨɧɬɪɨɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ, ɛɵɥɢ 

ɪɚɡɪɚɛɨɬɚɧɵ 3 ɚɥɝɨɪɢɬɦɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɧɵɟ ɦɟɬɨɞɵ, ɧɨ ɨɞɧɢ ɢ ɬɟ ɠɟ 

ɜɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ: 

– ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɡɚ ɧɟɫɤɨɥɶɤɨ 

ɩɟɪɢɨɞɨɜ ɜɪɟɦɟɧɢ; 

– Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; 

– ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ. 

3.6 ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ ɡɚ 
ɧɟɫɤɨɥɶɤɨ ɩɟɪɢɨɞɨɜ ɜɪɟɦɟɧɢ 

 ɉɟɪɜɵɣ ɚɥɝɨɪɢɬɦ ɹɜɥɹɟɬɫɹ ɞɨɥɝɨɫɪɨɱɧɵɦ, ɩɪɢ ɦɚɥɨɣ ɭɬɟɱɤɟ. ɉɟɪɜɵɦ 

ɲɚɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɢ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ȿɫɥɢ 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɨɥɶɲɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 95% ɢ ɞɚɬɱɢɤ ɢɫɩɪɚɜɟɧ, ɬɨ ɫɢɝɧɚɥ ɫ 

ɞɚɬɱɢɤɚ h ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɹ ɫɝɥɚɠɢɜɚɧɢɟ. ɋɝɥɚɠɢɜɚɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, 

ɧɟ ɢɫɩɨɥɶɡɭɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɪɟɫɭɪɫɵ ɜɟɪɯɧɟɝɨ ɭɪɨɜɧɹ Ⱥɋɍ Ɍɉ, ɚ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɧɬɪɨɥɥɟɪɟ. ɉɨɫɥɟ ɫɨɛɢɪɚɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ ɫɨɫɬɨɹɳɚɹ ɢɡ 3 

ɫɨɯɪɚɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɢɧɬɟɪɜɚɥ ɜɪɟɦɟɧɢ.  

Ɍɚɤ ɤɚɤ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɚɞɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɩɪɢ ɭɬɟɱɤɟ ɧɟ ɜɵɫɨɤɚ, ɚ 

ɚɥɝɨɪɢɬɦ ɞɨɥɠɟɧ ɛɵɬɶ ɨɬɫɬɪɨɟɧ ɨɬ ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ, ɬɨ ɡɚ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ 

ɛɵɥɨ ɩɪɢɧɹɬɨ 10 ɞɧɟɣ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ. Ⱦɥɹ ɩɨɧɢɦɚɧɢɹ ɩɪɨɰɟɫɫɚ, ɜɵɛɨɪ ɞɚɧɧɵɯ 

ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɢɡɨɛɪɚɠɟɧɢɹ. ɇɚ ɪɢɫɭɧɤɟ 25 ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɨɞɧɨɝɨ ȽȺ. ɉɨ ɜɬɨɪɨɦɭ ɢ ɬɪɟɬɶɟɦɭ ɩɟɪɢɨɞɭ ɫɬɚɧɨɜɢɬɫɹ 

ɩɨɧɹɬɧɨ, ɱɬɨ ȽȺ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɧɟɫɤɨɥɶɤɨ ɞɧɟɣ, ɚ ɦɨɠɟɬ ɱɚɫɬɨ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ. Ʌɢɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ Pɧɨɦ, ɹɜɥɹɟɬɫɹ 

ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  
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Ɋɢɫɭɧɨɤ 25 – Ɋɚɡɛɢɜɤɚ ɦɟɫɹɰɚ ɧɚ ɩɟɪɢɨɞɵ 

Ⱥɥɝɨɪɢɬɦ ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɛɨɪ ɩɨɤɚɡɚɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɡɚ ɩɨɫɥɟɞɧɢɣ ɩɭɫɤ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɤɚɠɞɨɦ ɢɡ ɬɪɟɯ ɩɟɪɢɨɞɨɜ ɜɪɟɦɟɧɢ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɨɲɢɛɨɤ 

ɛɵɥɨ ɩɪɢɧɹɬɨ ɛɪɚɬɶ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɢɡ ɫɜɨɞɤɢ ȽȺ ɱɟɪɟɡ 180 ɦɢɧɭɬ ɩɨɫɥɟ ɩɭɫɤɚ. 

ɗɬɨ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɢɡɦɟɧɟɧɢɟ ɨɛɴёɦɚ ɦɚɫɥɚ ɢɡ-ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ. 

Ⱦɥɹ ɢɡɛɟɠɚɧɢɹ ɥɨɠɧɨɝɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɫɥɭɱɚɟ ɩɪɨɫɬɨɹ ɢɥɢ ɪɟɦɨɧɬɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ɛɨɥɟɟ ɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɚɥɝɨɪɢɬɦ ɞɨɛɚɜɥɟɧɨ 

ɭɫɥɨɜɢɟ, ɰɟɥɶ ɤɨɬɨɪɨɝɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɩɭɫɤɨɜ ɜ ɤɚɠɞɨɦ ɩɟɪɢɨɞɟ 

ɦɟɫɹɰɚ, ɪɢɫɭɧɨɤ 26. ȿɫɥɢ ɝɢɞɪɨɚɝɪɟɝɚɬ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɦɨɧɬɟ, ɬɨ ɩɨɤɚɡɚɧɢɹ 

ɞɚɬɱɢɤɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɢ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɧɟ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ ɡɚ 

ɞɚɧɧɵɣ ɩɟɪɢɨɞ. 

 

Ɋɢɫɭɧɨɤ 26 – ɍɫɥɨɜɢɟ ɨɛɪɚɛɨɬɤɢ ɫɨɯɪɚɧɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɡɧɚɱɟɧɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 

ɩɨɫɥɟɞɧɟɦ ɩɟɪɢɨɞɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɵɞɭɳɢɯ ɞɜɭɯ ɩɨ ɮɨɪɦɭɥɚɦ 6, 7 ɢ 

ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɜɤɚɦɢ ɭɦɟɧɶɲɟɧɢɹ ɢ ɭɜɟɥɢɱɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ.  
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 ∆ℎଵሺݐሻ = ∆ℎሺݐଷሻ − ∆ℎሺݐଵሻ (6) 

 
∆ℎଶሺݐሻ = ∆ℎሺݐଷሻ − ∆ℎሺݐଶሻ 

(7) 

ɍɫɬɚɜɤɢ ɞɥɹ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

−∆ℎ˕˒ = −5 ˏˏ; +∆ℎ˕˒ = 7 ˏˏ. 
ɍɫɬɚɜɤɢ ɛɵɥɢ ɜɵɛɪɚɧɵ ɢɫɯɨɞɹ ɢɡ ɢɦɟɸɳɢɯɫɹ ɧɚɛɥɸɞɟɧɢɣ ɧɚ ɪɢɫɭɧɤɟ 24. 

Ʉɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 2 ɞɨ 5 ɦɦ, ɚ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɫɨɫɬɚɜɥɹɟɬ 

10 ɦɦ ɡɚ 20 ɫɭɬɨɤ ɩɪɢ 4 ɩɭɫɤɚɯ ȽȺ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɜɤɚ ɞɨɥɠɧɚ ɛɵɬɶ 

ɨɬɫɬɪɨɟɧɚ ɨɬ ɜɨɡɦɨɠɧɵɯ ɤɨɥɟɛɚɧɢɣ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɨɣ ɞɥɹ 

ɨɛɧɚɪɭɠɟɧɢɹ ɞɟɮɟɤɬɚ. 

Ɂɚɜɟɪɲɚɸɳɢɦ ɷɬɚɩɨɦ ɹɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɫɢɝɧɚɥɚ «ɍɬɟɱɤɚ ɦɚɫɥɚ ɢɡ 

ɦɚɫɥɨɜɚɧɧɵ ɢɥɢ «ɉɨɩɚɞɚɧɢɟ ɜɨɞɵ ɜ ɦɚɫɥɨɜɚɧɧɭ». Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ 

ɚɥɝɨɪɢɬɦɚ, ɨɩɢɫɚɧɧɚɹ ɜɵɲɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 27. 

 

Ɋɢɫɭɧɨɤ 27 – Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 

ɦɚɫɥɨɜɚɧɧɟ ɧɚ ɪɚɛɨɬɚɸɳɟɦ 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.2.  

3.7 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɩɨɫɥɟ ɨɫɬɚɧɨɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

Ɍɚɤɠɟ ɞɥɹ ɤɨɧɬɪɨɥɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ ɚɥɝɨɪɢɬɦ, ɜ ɪɚɛɨɬɭ 

ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɤɨɧɬɪɨɥɶ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɩɟɪɢɨɞ ɩɪɨɫɬɨɹ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ, ɬɨ ɱɬɨ 

ɤɨɥɟɛɚɧɢɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɧɚɦɧɨɝɨ ɧɟɡɧɚɱɢɬɟɥɶɧɟɟ ɩɪɢ ɩɪɨɫɬɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɱɟɦ ɩɪɢ ɟɝɨ ɪɚɛɨɬɚɟɬ. Ⱥ ɡɧɚɱɢɬ ɭɫɬɚɜɤɢ ɞɥɹ ɚɥɝɨɪɢɬɦɚ ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɛɪɚɧɵ ɦɟɧɶɲɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɥɝɨɪɢɬɦ ɛɭɞɟɬ ɬɨɱɧɟɟ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɥɢɜɚ ɦɚɫɥɚ, ɚɥɝɨɪɢɬɦ ɩɨɫɬɨɹɧɧɨ ɛɭɞɟɬ 

ɨɬɩɪɚɜɥɹɬɶ ɛɟɫɫɦɵɫɥɟɧɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɭɬɟɱɤɟ ɦɚɫɥɚ. Ⱦɥɹ ɩɪɟɤɪɚɳɟɧɢɹ 

ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɥɨɤ ɫɪɚɜɧɟɧɢɹ ɚɜɚɪɢɣɧɨɣ ɭɫɬɚɜɤɢ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɦɚɫɥɚ ɢ ɬɟɤɭɳɟɝɨ ɡɧɚɱɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ 

ɚɜɚɪɢɣɧɚɹ ɭɫɬɚɜɤɚ ɛɭɞɟɬ ɛɨɥɶɲɟ ɱɟɦ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ 

«Ȼɥɨɤɢɪɨɜɤɚ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ», ɪɢɫɭɧɨɤ 28. 

 

Ɋɢɫɭɧɨɤ 28 – Ȼɥɨɤɢɪɨɜɤɚ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 

ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɢ ɩɪɨɜɟɪɤɚ ɨɫɬɚɧɨɜɚ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ȿɫɥɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɚɜɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 0% ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ 

ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɞɚɬɱɢɤ ɢɫɩɪɚɜɟɧ, ɬɨ ɫɢɝɧɚɥ ɫ ɞɚɬɱɢɤɚ h ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ, 

ɢɫɩɨɥɶɡɭɹ ɫɝɥɚɠɢɜɚɧɢɟ. 

ɉɨɫɥɟ ɫɪɚɜɧɢɜɚɸɬɫɹ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɞɨ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɭɪɨɜɟɧɶ 

ɦɚɫɥɚ ɩɨɫɥɟ ɟɝɨ ɨɫɬɚɧɨɜɚ ɢ ɢɫɬɟɱɟɧɢɢ 30 ɦɢɧɭɬ. ɍɫɬɚɜɤɚ ɩɨ ɜɪɟɦɟɧɢ ɡɚɞɚɟɬɫɹ ɫ 

ɰɟɥɶ ɞɚɬɶ ɦɚɫɥɭ ɜɨɡɦɨɠɧɨɫɬɶ ɧɨɪɦɚɥɢɡɨɜɚɬɶ ɭɪɨɜɟɧɶ ɜ ɦɚɫɥɨɜɚɧɧɟ. ɉɨɥɭɱɟɧɧɨɟ 

ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɜɤɚɦɢ. ɍɫɬɚɜɤɢ ɞɥɹ ɬɭɪɛɢɧɧɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

−∆ℎ˕˒ = −ͳ ˏˏ; +∆ℎ˕˒ = ͳ ˏˏ. 
Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 29. 
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Ɋɢɫɭɧɨɤ 29 - Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ 

ɦɚɫɥɨɜɚɧɧɟ ɧɚ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ȽȺ 

ȿɫɥɢ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɛɨɥɶɲɟ, ɱɟɦ ɡɧɚɱɟɧɢɟ +∆ℎ˕˒, ɡɧɚɱɢɬ 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɢ ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ. 

 ȼ ɫɥɭɱɚɟ ɧɚɨɛɨɪɨɬ, ɟɫɥɢ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɦɟɧɶɲɟ ɱɟɦ ɡɧɚɱɟɧɢɟ −∆ℎ˕˒, ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɭɬɟɱɤɚ ɦɚɫɥɚ. 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.3.  

3.8 ɍɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ 

ȼɫɟ ɪɚɧɧɟɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɥɝɨɪɢɬɦɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɢɥɢ 

ɞɨɥɝɢɦ. ȼ ɫɥɭɱɚɟ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ, ɜ ɞɢɚɩɚɡɨɧɟ ɱɚɫɚ, 

ɚɥɝɨɪɢɬɦɵ ɧɟ ɫɪɚɛɨɬɚɸɬ. Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɥɝɨɪɢɬɦ ɩɨ ɫɤɨɪɨɫɬɢ. Ɉɫɧɨɜɧɵɦ ɨɬɥɢɱɢɟɦ ɞɚɧɧɨɝɨ ɬɢɩɚ 

ɚɥɝɨɪɢɬɦɚ ɹɜɥɹɟɬɫɹ, ɬɨ ɱɬɨ ɨɧ ɮɢɤɫɢɪɭɟɬ ɧɟ ɮɚɤɬ ɢɡɦɟɧɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 

ɜɟɥɢɱɢɧɵ, ɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɚ.   

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɢ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ȿɫɥɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɛɨɥɶɲɟ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 95% ɢ ɞɚɬɱɢɤ 

ɢɫɩɪɚɜɟɧ, ɬɨ ɫɢɝɧɚɥ ɫ ɞɚɬɱɢɤɚ h ɨɛɪɚɛɚɬɵɜɚɟɬɫɹ, ɢɫɩɨɥɶɡɭɹ ɫɝɥɚɠɢɜɚɧɢɟ. 

ɉɨɫɥɟ ɮɢɤɫɢɪɭɟɬɫɹ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɢ ɩɨɞɚɟɬɫɹ ɜ ɛɥɨɤ 

ɜɵɱɢɫɥɟɧɢɹ ɫɤɨɪɨɫɬɢ. ɉɪɢ ɩɨɥɭɱɟɧɢɢ ɩɟɪɜɨɣ ɢɧɮɨɪɦɚɰɢɢ ɛɥɨɤ ɫɨɯɪɚɧɹɟɬ ɟɝɨ ɢ 

ɜɟɞɟɬ ɨɬɫɱɟɬ ɜɪɟɦɟɧɢ 1 ɱɚɫ. Ʉɚɤ ɬɨɥɶɤɨ ɜɪɟɦɹ ɜɵɲɥɨ ɜ ɛɥɨɤ ɩɪɨɩɭɫɤɚɟɬɫɹ ɟɳɟ 

ɨɞɧɨ ɡɧɚɱɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ. Ɍɟɦ ɫɚɦɵɦ ɦɵ ɩɨɥɭɱɚɟɦ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ 
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ɡɚ ɱɚɫ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɜɤɚɦɢ, ɞɥɹ 

ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢɜɟɞɟɧɵ ɧɢɠɟ: 

−𝑑ℎ˕˒𝑑ݐ = −5 ˏˏч˃˔ ; +𝑑ℎ˕˒𝑑ݐ = 5 ˏˏч˃˔ 

ȿɫɥɢ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɛɨɥɶɲɟ ɱɟɦ ɡɧɚɱɟɧɢɟ +𝑑ℎ˕˒𝑑𝑡 , ɡɧɚɱɢɬ 

ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɨɩɚɞɚɧɢɟ ɜɨɞɵ ɢ ɬɟɦ ɫɚɦɵɦ ɭɜɟɥɢɱɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ. ȼ ɫɥɭɱɚɟ 

ɧɚɨɛɨɪɨɬ, ɟɫɥɢ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɦɟɧɶɲɟ ɱɟɦ ɡɧɚɱɟɧɢɟ −𝑑ℎ˕˒𝑑𝑡 , 

ɡɚɮɢɤɫɢɪɨɜɚɧɚ ɭɬɟɱɤɚ ɦɚɫɥɚ. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ, ɨɩɢɫɚɧɧɚɹ 

ɜɵɲɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 30. 

 

Ɋɢɫɭɧɨɤ 30 - Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɱɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɫɤɨɪɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 

ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɦɚɫɥɨɜɚɧɧɟ ɧɚ ɪɚɛɨɬɚɸɳɟɦ ȽȺ 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.4. 
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4 ɋɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

4.1 ɋɨɫɬɚɜ ɢ ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɇɇɍ 

 ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɢɜɨɞɚ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (ɇȺ). 

Ɇɇɍ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɸɬ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ 

ɦɚɫɥɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧɵ ɜ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɦ 

ɰɢɤɥɟ (ɩɨɥɧɨɟ ɨɬɤɪɵɬɢɟ ɇȺ – ɨɬɤɚɡ ɧɚɫɨɫɨɜ ɩɨɞɤɚɱɤɢ – ɡɚɤɪɵɬɢɟ ɇȺ). ȼ ɷɬɨɦ 

ɪɟɠɢɦɟ ɩɪɢ ɪɚɫɯɨɞɨɜɚɧɢɢ ɦɚɫɥɚ ɞɚɜɥɟɧɢɟ ɜ ɤɨɬɥɟ Ɇɇɍ ɛɭɞɟɬ ɭɦɟɧɶɲɚɬɶɫɹ, ɧɨ 

ɨɛɴɟɦɚ ɦɚɫɥɚ ɞɨɥɠɧɨ ɯɜɚɬɢɬɶ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɤɚɡɚɧɧɵɣ ɰɢɤɥ. 

Ɇɇɍ ɹɜɥɹɟɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɷɧɟɪɝɢɢ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɦ ɧɨɫɢɬɟɥɟɦ Ɇɇɍ 

ɫɥɭɠɢɬ ɦɚɫɥɨ, ɞɚɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɦɚɫɥɹɧɵɦɢ 

ɧɚɫɨɫɚɦɢ ɢ ɫɠɚɬɵɦ ɜɨɡɞɭɯɨɦ ɜ ɦɚɫɥɨɜɨɡɞɭɲɧɨɦ ɤɨɬɥɟ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɛɨɬɭ 

ɫɢɥɨɜɵɯ ɨɪɝɚɧɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ: ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ, 

ɥɨɩɚɫɬɟɣ ɊɄ (ɭ ɬɭɪɛɢɧ Ʉɚɩɥɚɧɚ) ɢ ɢɝɥɵ ɫɨɩɥɚ ɭ ɬɭɪɛɢɧ ɉɟɥɶɬɨɧɚ.. ɇɚɩɨɪɧɵɣ 

ɤɨɬɟɥ Ɇɇɍ ɡɚɩɨɥɧɟɧ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɜɨɡɞɭɯɨɦ ɢ ɦɚɫɥɨɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɢ ɟɝɨ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɬɶɫɹ ɧɟ ɞɨɥɠɧɵ. Ɉɞɧɚɤɨ ɜɫɥɟɞɫɬɜɢɟ 

ɧɟɢɡɛɟɠɧɵɯ ɩɪɨɬɟɱɟɤ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ ɢɡ ɤɨɬɥɚ ɬɪɟɛɭɟɬɫɹ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɚɹ 

ɩɨɞɤɚɱɤɚ ɢɡ ɫɢɫɬɟɦɵ ɜɨɡɞɭɲɧɨɝɨ ɯɨɡɹɣɫɬɜɚ Ƚɗɋ ɢ ɛɚɤɚ ɫɥɢɜɚ ɦɚɫɥɚ. 

ɂɡɨɛɪɚɠɟɧɢɟ Ɇɇɍ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 31. 

 

Ɋɢɫɭɧɨɤ 31 – Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ 
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ȼ ɫɨɫɬɚɜ Ɇɇɍ ɜɯɨɞɹɬ: ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɦɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ, 

ɥɟɤɚɠɧɵɣ ɚɝɪɟɝɚɬ, ɚɜɬɨɦɚɬɢɤɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɦɚɫɥɨɧɚɫɨɫɧɵɣ ɢ ɥɟɤɚɠɧɵɣ ɚɝɪɟɝɚɬɵ ɫɨɟɞɢɧɟɧɵ 

ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɷɥɟɦɟɧɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɧɚɩɨɪɧɵɦ ɢ ɫɥɢɜɧɵɦɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. Ʉɨɧɬɪɨɥɶ ɡɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɨɣ, ɭɩɪɚɜɥɟɧɢɟ ɟё 

ɪɚɛɨɬɨɣ ɢ ɫɢɝɧɚɥɢɡɚɰɢɸ ɨ ɧɟɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɜɵɩɨɥɧɹɟɬ ɩɚɧɟɥɶ 

ɭɩɪɚɜɥɟɧɢɹ. 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ: ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɢ 

ɜɨɡɞɭɲɧɨɝɨ, ɫɨɟɞɢɧɟɧɧɵɯ ɜɨɡɞɭɲɧɵɦ ɢ ɦɚɫɥɹɧɵɦ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɢ 

ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɫɪɟɞɫɬɜɚɦɢ ɤɨɧɬɪɨɥɹ, ɚɜɬɨɦɚɬɢɤɢ ɢ ɡɚɳɢɬɵ. 

Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɢɜɧɨɣ ɛɚɤ, ɧɚ ɜɟɪɯɧɟɦ ɥɢɫɬɟ 

ɤɨɬɨɪɨɝɨ ɭɫɬɚɧɨɜɥɟɧɵ ɞɜɚ ɧɚɫɨɫɚ ɫ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹɦɢ, ɫɨɟɞɢɧɟɧɧɵɟ 

ɷɥɚɫɬɢɱɧɵɦɢ ɦɭɮɬɚɦɢ. 

Ʉɚɠɞɵɣ ɧɚɫɨɫ ɨɛɨɪɭɞɨɜɚɧ ɤɥɚɩɚɧɚɦɢ: ɨɛɪɚɬɧɵɦ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦ, 

ɩɟɪɟɩɭɫɤɧɵɦ. ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɧɚɫɨɫɨɜ ɭɩɪɚɜɥɹɸɬɫɹ ɨɬ ɫɢɥɨɜɵɯ ɲɤɚɮɨɜ.  

ɋɥɢɜɧɨɣ ɛɚɤ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɛɨɪɚ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɟɝɨ 

ɮɢɥɶɬɪɚɰɢɢ, ɞɟɚɷɪɚɰɢɢ ɢ ɞɟɷɦɭɥɶɫɚɰɢɢ. ȼɧɭɬɪɟɧɧɢɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɛɚɤ 

ɪɚɡɞɟɥɟɧ ɧɚ ɡɨɧɵ ɱɢɫɬɨɝɨ ɢ ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɦɟɧɧɵɣ ɫɟɬɱɚɬɵɣ ɮɢɥɶɬɪ. ȼɧɭɬɪɟɧɧɹɹ ɩɨɥɨɫɬɶ ɛɚɤɚ 

ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɚɬɦɨɫɮɟɪɨɣ ɱɟɪɟɡ ɜɨɡɞɭɲɧɵɣ ɮɢɥɶɬɪ.  

Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɫɨɟɞɢɧёɧ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɟɧɬɢɥɟɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɜɟɧɬɢɥɟɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ, ɤɨɬɨɪɵɣ ɜɨ ɜɪɟɦɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 

Ɇɇɍ ɡɚɤɪɵɬ. 

Ʌɟɤɚɠɧɵɣ ɚɝɪɟɝɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɢɜɧɨɣ ɛɚɤ, ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ 

ɧɟɦ ɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ Ʌɇ, ɨɛɨɪɭɞɨɜɚɧɧɵɦ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ. ɋɥɢɜɧɨɣ ɛɚɤ 

ɥɟɤɚɠɧɨɝɨ ɚɝɪɟɝɚɬɚ ɪɚɡɞɟɥɟɧ ɜɧɭɬɪɟɧɧɢɦɢ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɧɚ ɡɨɧɵ ɱɢɫɬɨɝɨ ɢ 

ɨɬɪɚɛɨɬɚɧɧɨɝɨ ɦɚɫɥɚ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɭɫɬɚɧɨɜɥɟɧ ɫɟɬɱɚɬɵɣ ɮɢɥɶɬɪ. 
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4.2 ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ Ɇɇɍ 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɥɭɠɢɬ ɢɫɬɨɱɧɢɤɨɦ ɷɧɟɪɝɢɢ ɞɥɹ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɱɚɫɬɢ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɋɚɛɨɱɟɣ ɫɪɟɞɨɣ ɹɜɥɹɟɬɫɹ 

ɬɭɪɛɢɧɧɨɟ ɦɚɫɥɨ. ȼ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ ɊȺ ɫɨɞɟɪɠɢɬɫɹ ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦ ɦɚɫɥɚ 35%. Ɉɫɬɚɥɶɧɨɣ ɨɛɴɟɦ ɫɨɫɭɞɚ ɡɚɩɨɥɧɟɧ ɫɠɚɬɵɦ 

ɜɨɡɞɭɯɨɦ. ȼɨɡɞɭɯ ɹɜɥɹɟɬɫɹ ɚɤɤɭɦɭɥɢɪɭɸɳɟɣ ɫɪɟɞɨɣ ɢ ɫɨɞɟɪɠɢɬ ɡɚɩɚɫ ɷɧɟɪɝɢɢ 

ɞɥɹ ɪɚɛɨɬɵ ɦɟɯɚɧɢɡɦɨɜ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɫɥɚ ɢ ɩɨɫɬɨɹɧɧɵɣ ɨɛɴɟɦ ɜɨɡɞɭɯɚ. ȼɨɫɫɬɚɧɨɜɥɟɧɢɟ 

ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɢɡ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ ɨɛɴɟɦɚ ɦɚɫɥɚ ɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ 

ɩɪɨɬɟɱɤɢ ɜ ɫɢɫɬɟɦɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɫɨɫɚɦɢ. 

Ɇɚɫɥɨ, ɧɚɝɧɟɬɚɟɦɨɟ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɫɠɢɦɚɟɬ ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɧɟɦ 

ɜɨɡɞɭɯ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɬɟɦ ɫɚɦɵɦ ɡɚɩɚɫ ɷɧɟɪɝɢɢ ɢ ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. 

ɉɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɩɨɪɰɢɢ 

ɜɨɡɞɭɯɚ ɨɬ ɪɟɫɢɜɟɪɚ Ƚɗɋ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɱɟɪɟɡ ɤɥɚɩɚɧ 

ɜɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɥɢ ɜɪɭɱɧɭɸ. 

Ɉɬɪɚɛɨɬɚɧɧɨɟ ɜ ɫɢɫɬɟɦɟ ɦɚɫɥɨ ɩɨɫɬɭɩɚɟɬ ɜ ɫɥɢɜɧɨɣ ɛɚɤ, ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɫɟɬɱɚɬɵɣ ɮɢɥɶɬɪ, ɱɚɫɬɢɱɧɨ ɨɫɜɨɛɨɠɞɚɟɬɫɹ ɨɬ ɪɚɫɬɜɨɪɟɧɧɵɯ ɜ ɧɟɦ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ 

ɢ ɜɧɨɜɶ ɧɚɫɨɫɚɦɢ ɧɚɝɧɟɬɚɟɬɫɹ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ. Ɉɛɴɟɦ ɦɚɫɥɚ, ɫɨɞɟɪɠɚɳɢɣɫɹ 

ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ, ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɧɚɫɨɫɨɜ. 

ɉɪɨɬɟɱɤɢ ɢ ɫɥɢɜ ɦɚɫɥɚ ɨɬ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɥɢɜɧɨɣ 

ɛɚɤ ɥɟɤɚɠɧɨɝɨ ɚɝɪɟɝɚɬɚ.  

4.3 Аɥɝɨɪɢɬɦ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɬɟɪɶ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ȼ ɯɨɞɟ ɢɡɦɟɧɟɧɢɹ ɭɝɥɚ ɨɬɤɪɵɬɢɹ ɇȺ ɜ ɩɪɨɰɟɫɫɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ, 

ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɤɨɬɥɟ Ɇɇɍ ɩɨɫɬɟɩɟɧɧɨ ɫɧɢɠɚɟɬɫɹ, ɚ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ 

ɩɨɜɵɲɚɟɬɫɹ, ɪɢɫɭɧɨɤ 32.  
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Ɉɛɴɟɦ ɦɚɫɥɚ, ɜ ɢɞɟɚɥɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɟ, ɜɫɟɝɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɫɬɨɹɧɟɧ, 

ɢ ɦɨɠɟɬ ɨɩɢɫɵɜɚɬɶɫɹ ɮɨɪɦɭɥɨɣ 8: 

∆𝑉 ˎˋ˅ːˑˌ ˄˃ˍ = ∆𝑉 ˑ˕ˈˎ + ∆𝑉 ˈˍ˃ˉːыˌ ˄˃ˍ (8) 

ɇɨ ɜ ɪɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɭɳɟɫɬɜɭɸɬ ɩɪɨɬɟɱɤɢ 

ɱɟɪɟɡ ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɭɩɥɨɬɧɟɧɢɹ ɥɨɩɚɫɬɟɣ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɩɥɨɬɧɟɧɢɹ 

ɫɟɪɜɨɩɪɢɜɨɞɨɜ ɢ ɱɟɪɟɡ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

 

Ɋɢɫɭɧɨɤ 32 – ɂɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɫɥɢɜɧɨɦ ɛɚɤɟ 

ɋɭɬɶ ɚɥɝɨɪɢɬɦɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɪɚɜɧɟɧɢɢ ɭɪɨɜɧɹ ɦɚɫɥɚ ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 

ɛɚɤɟ ɫɥɢɜɚ ɦɚɫɥɚ ɫ ɭɪɨɜɧɟɦ ɦɚɫɥɚ ɜ ɛɚɤɟ Ɇɇɍ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɤɚɠɞɨɝɨ ȽȺ, ɜ ɤɨɬɨɪɨɦ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ ɭɬɟɱɟɤ ɦɚɫɥɚ ɩɨ ɬɪɟɧɞɚɦ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ 

Ⱥɋɍ Ɍɉ, ɧɚɣɬɢ ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɜ ɛɚɤɟ ɢ ɫɨɩɨɫɬɚɜɢɬɶ ɟɝɨ ɫ ɭɪɨɜɧɟɦ ɦɚɫɥɚ ɜ ɤɨɬɥɟ, 

ɪɢɫɭɧɨɤ 33.  
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Ɋɢɫɭɧɨɤ 33 – Ȼɚɥɚɧɫ ɭɪɨɜɧɟɣ ɦɚɫɥɚ ɜ Ɇɇɍ 

ɉɪɢ ɫɨɛɥɸɞɟɧɢɢ «ɉɨɫɬɨɹɧɧɨɝɨ ɭɪɨɜɧɹ» ɜ ɛɚɤɟ ɫɥɢɜɚ ɦɚɫɥɚ ɢ 

«ɇɨɪɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ» ɜ ɤɨɬɥɟ Ɇɇɍ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬɫɹ ɭɫɬɚɜɤɚɦɢ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɬɟɱɤɢ ɦɚɫɥɚ ɧɟɬ ɢɥɢ ɨɧɚ ɦɚɥɨɡɧɚɱɢɬɟɥɶɧɚ ɢ ɩɨɤɚ ɧɟ 

ɜɵɹɜɥɟɧɚ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɭɪɨɜɟɧɶ ɜ ɤɨɬɥɟ ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɱɟɦ ɧɨɪɦɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɦɚɫɥɚ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ, ɫɨɨɛɳɟɧɢɟ ɨ ɭɬɟɱɤɟ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ⱦɟɬɚɥɶɧɨ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, 

ɩɟɪɜɵɦ ɲɚɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ ɢ ɩɪɨɜɟɪɤɚ ɪɚɛɨɬɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ȿɫɥɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɛɨɥɶɲɟ 95%, ɞɚɬɱɢɤ 

ɢɫɩɪɚɜɟɧ ɬɨ ɫɢɝɧɚɥ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɯɨɞɟ ɞɚɥɶɧɟɣɲɟɝɨ ɚɥɝɨɪɢɬɦɚ ɢ ɫɝɥɚɠɢɜɚɟɬɫɹ. 

ɋɝɥɚɠɢɜɚɧɢɟ ɫɢɝɧɚɥɚ ɜɵɩɨɥɧɹɟɬɫɹ ɥɢɲɶ ɫ ɰɟɥɶɸ ɭɛɪɚɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ 

ɩɨɜɵɲɟɧɢɹ ɢɥɢ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɦɟɲɚɬɶ ɪɚɛɨɬɟ 

ɚɥɝɨɪɢɬɦɚ. ɉɨɫɥɟ ɩɪɨɢɫɯɨɞɢɬ ɜɵɛɨɪ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɛɚɤɟ, ɤɨɬɨɪɵɣ ɪɚɜɟɧ 

ɜɵɛɪɚɧɧɨɣ, ɞɥɹ ɤɚɠɞɨɝɨ ȽȺ, ɭɫɬɚɜɤɟ. ɉɟɪɜɵɣ ɷɬɚɩ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 34. 
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Ɋɢɫɭɧɨɤ 34 – ɉɨɢɫɤ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɛɚɤɟ Ɇɇɍ 

ɉɪɢ ɨɩɪɟɞɟɥёɧɧɨɦ ɭɪɨɜɧɟ ɦɚɫɥɚ ɜ ɛɚɤɟ, ɛɟɪɭɬɫɹ ɩɨɤɚɡɚɧɢɹ ɫ ɞɚɬɱɢɤɚ 

ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɤɨɬɥɟ ɢ ɩɟɪɟɧɨɫɢɬɫɹ ɜ ɩɚɦɹɬɶ ɚɥɝɨɪɢɬɦɚ ɜ ɛɥɨɤ «ɋɨɯɪɚɧɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ hɤ1 ɡɚ t1», ɪɢɫɭɧɨɤ 35. Ⱦɚɧɧɵɣ ɛɥɨɤ ɩɨɫɬɨɹɧɧɨ ɨɛɧɨɜɥɹɟɬ ɢɧɮɨɪɦɚɰɢɸ 

ɩɨɥɭɱɟɧɧɨɸ ɫ ɞɚɬɱɢɤɚ ɜ ɩɪɟɞɟɥɚɯ ɜɪɟɦɟɧɢ t1.  

 

Ɋɢɫɭɧɨɤ 35 –ɑɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɬɟɪɶ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɍɫɬɚɜɤɢ ɜɪɟɦɟɧɢ t1,t2,t3 ɹɜɥɹɸɬɫɹ ɢɧɬɟɪɜɚɥɨɦ ɜɪɟɦɟɧɢ ɫ ɧɚɱɚɥɚ ɚɥɝɨɪɢɬɦɚ 

ɡɚ ɤɨɬɨɪɨɟ ɨɛɧɨɜɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ hɤ1, hɤ2, hɤ3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨ ɢɫɬɟɱɟɧɢɢ 

ɜɪɟɦɟɧɢ ɩɟɪɜɨɝɨ ɢɧɬɟɪɜɚɥɚ ɡɧɚɱɟɧɢɹ ɫɨɯɪɚɧɹɸɬɫɹ ɜ ɛɥɨɤ «ɋɨɯɪɚɧɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ hɤ2 ɡɚ t2» ɢ ɬ.ɞ. ɉɨɫɥɟɞɧɢɦ ɲɚɝɨɦ ɹɜɥɹɟɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ 

ɭɪɨɜɧɹ ɦɚɫɥɚ ɢ ɫɪɚɜɧɟɧɢɟ ɟɝɨ ɫ ɭɫɬɚɜɤɨɣ, ɪɢɫɭɧɨɤ 36. 

ȼɵɱɢɫɥɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 9-10: 

∆ℎଵ = ℎˍଵ − ℎˍଶ (9) 
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∆ℎଶ = ℎˍଵ − ℎˍଷ (10) 

 

Ɋɢɫɭɧɨɤ 36 –ɑɚɫɬɶ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɩɨɬɟɪɶ ɦɚɫɥɚ ɢɡ ɫɢɫɬɟɦɵ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ȿɫɥɢ ɭɫɬɚɜɤɚ ∆ℎ ɛɭɞɟɬ ɦɟɧɶɲɟ ɱɟɦ ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɤɨɬɥɟ Ɇɇɍ, 

ɬɨ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ, ɫɨɨɛɳɟɧɢɟ ɨ ɭɬɟɱɤɟ ɦɚɫɥɚ ɢɡ ɤɨɬɥɚ Ɇɇɍ. 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.6. 
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5 Вɢɛɪɚɰɢɹ ɜ ɝɢɞɪɨɚɝɪɟɝɚɬɟ 

5.1 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɜɢɛɪɨɤɨɧɬɪɨɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɋɢɫɬɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ 3 ɭɪɨɜɧɹ: ɧɢɠɧɢɣ 

ɭɪɨɜɟɧɶ, ɫɪɟɞɧɢɣ ɢ ɜɟɪɯɧɢɣ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 37. 

 

Ɋɢɫɭɧɨɤ 37 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ 

ɇɢɠɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɟ, ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: ɛɢɟɧɢɹ ɜɚɥɚ ɚɝɪɟɝɚɬɚ; ɜɢɛɪɚɰɢɢ ɤɨɪɩɭɫɨɜ 

ɧɚɩɪɚɜɥɹɸɳɢɯ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ; ɜɢɛɪɚɰɢɢ ɫɟɪɞɟɱɧɢɤɚ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɲɭɦ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ; ɪɟɠɢɦɧɵɟ 

ɩɚɪɚɦɟɬɪɵ ɚɝɪɟɝɚɬɚ (ɦɨɳɧɨɫɬɶ, ɧɚɩɨɪ, ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ, ɨɬɤɪɵɬɢɟ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ); ɨɬɦɟɬɤɭ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ. 

ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɢɫɬɟɦɭ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬɵ, 

ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɢɡɦɟɪɹɟɦɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢ 
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ɫɪɚɜɧɢɜɚɟɬ ɢɯ ɜɟɥɢɱɢɧɵ ɫ ɩɨɪɨɝɨɜɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. ɋɬɟɪɠɧɟɦ ɬɚɤɨɣ ɫɢɫɬɟɦɵ 

ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɫɪɟɞɫɬɜ ɢɡɦɟɪɟɧɢɣ ɩɪɢ ɦɢɧɢɦɚɥɶɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ 

ɨɩɟɪɚɬɨɪɭ, ɤɨɬɨɪɨɝɨ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɦɨɠɟɬ ɢ ɧɟ ɛɵɬɶ. 

ȼ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɜɯɨɞɢɬ: ɫɟɪɜɟɪ ɦɨɧɢɬɨɪɢɧɝɚ ɜɢɛɪɚɰɢɢ, ɫɥɭɠɛɚ 

ɦɨɧɢɬɨɪɢɧɝɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɟɪɜɟɪ ɛɥɨɤ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ ɚɪɯɢɜ ɢ ɫɢɫɬɟɦɭ 

ɨɬɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɵɣ ɨɩɟɪɚɬɢɜɧɚɹ ɫɥɭɠɛɚ ɫɥɟɞɢɬ ɡɚ 

ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɇɚ ɞɚɧɧɨɦ ɭɪɨɜɧɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɤɚ, 

ɬ.ɟ. ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɯɨɞ ɤ ɨɰɟɧɤɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɞɢɚɝɧɨɡɚ ɡɚɜɢɫɢɬ ɨɬ ɤɜɚɥɢɮɢɤɚɰɢɢ ɢ ɨɩɵɬɚ ɷɤɫɩɟɪɬɨɜ, 

ɜɵɩɨɥɧɹɸɳɢɯ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ [16]. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɪɹɞɤɭ ɜɵɩɨɥɧɟɧɢɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɧɨɪɦɵ 

ɜɢɛɪɚɰɢɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. ɉɪɢ 

ɨɰɟɧɤɟ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɦɚɲɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɤɪɢɬɟɪɢɹ. ɉɟɪɜɵɣ 

ɤɪɢɬɟɪɢɣ ɫɜɹɡɚɧ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɢɡɦɟɪɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɢɛɪɚɰɢɢ, ɚ ɜɬɨɪɨɣ - 

ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɷɬɢɯ ɡɧɚɱɟɧɢɣ. 

ȼɬɨɪɨɣ ɤɪɢɬɟɪɢɣ ɨɫɧɨɜɚɧ ɧɚ ɨɰɟɧɤɟ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɩɚɪɚɦɟɬɪɚ 

ɜɢɛɪɚɰɢɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɧɧɵɦ ɷɬɚɥɨɧɧɵɦ ɡɧɚɱɟɧɢɟɦ ɜ 

ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɦɚɲɢɧɵ. 

5.2 ɉɟɪɜɢɱɧɵɟ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɱɢɧ ɜɢɛɪɚɰɢɢ ɢ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɜɵɡɵɜɚɸɳɢɯ ɷɬɭ 

ɜɢɛɪɚɰɢɸ, ɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɣ ɚɩɩɚɪɚɬɭɪɵ, 

ɩɨɡɜɨɥɹɸɳɟɣ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɩɪɟɨɛɪɚɡɨɜɚɬɶ ɢ ɡɚɩɢɫɚɬɶ 

ɢɡɦɟɪɹɸɳɢɟɫɹ ɜɟɥɢɱɢɧɵ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɛɪɚɰɢɢ ɚɝɪɟɝɚɬɨɜ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɡɚɦɟɪɨɜ ɜɢɛɪɚɰɢɢ ɨɬɞɟɥɶɧɵɯ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ; ɞɟɮɨɪɦɚɰɢɢ ɢ ɩɟɪɟɦɟɳɟɧɢɹ 

ɨɬɞɟɥɶɧɵɯ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɚɝɪɟɝɚɬɚ; ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ 

ɭɱɚɫɬɤɚɯ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ. 

ɋɩɟɰɢɮɢɱɟɫɤɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɞɢɚɩɚɡɨɧ 
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ɨɫɧɨɜɧɵɯ ɱɚɫɬɨɬ ɜɢɛɪɚɰɢɢ ɢ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɚɝɪɟɝɚɬɟ, 

ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɞɨ 500 Ƚɰ. 

Ʉ ɜɢɛɪɨɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɢɛɪɚɰɢɢ 

ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

1. Ɉɛɟɫɩɟɱɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,5 ɞɨ 500 Ƚɰ. 

2. Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɵɯ ɚɦɩɥɢɬɭɞ ɤɨɥɟɛɚɧɢɣ ɞɨɥɠɟɧ ɧɚɯɨɞɢɬɫɹ ɜ 

ɩɪɟɞɟɥɚɯ ɨɬ 0 ɞɨ 2000 ɦɤɦ. 

3. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɢɡɦɟɪɟɧɢɟ ɫɦɟɳɟɧɢɹ ɞɨ 5 ɦɤɦ. 

4. ɉɨɝɪɟɲɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɚɦɩɥɢɬɭɞ ɜɢɛɪɚɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 

5. Ɉɛɟɫɩɟɱɟɧɢɟ ɢɡɦɟɪɟɧɢɹ ɫɞɜɢɝɚ ɮɚɡɵ ɜɢɛɪɚɰɢɢ ɜ ɩɪɟɞɟɥɚɯ 0-360. 

6. Ɏɚɡɨɜɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 10%. 

7. Ⱦɨɥɠɧɨ ɨɬɫɭɬɫɬɜɨɜɚɬɶ ɜɥɢɹɧɢɟ ɤɨɦɩɨɧɟɧɬ ɜɢɛɪɚɰɢɢ ɞɪɭɝ ɧɚ ɞɪɭɝɚ. 

8. ȼɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ ɜɢɛɪɚɰɢɢ ɪɚɡɞɟɥɶɧɨ ɜ ɬɪɟɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 

9. ɋɬɚɛɢɥɶɧɨɫɬɶ ɧɚɫɬɪɨɣɤɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɢ ɤɨɥɟɛɚɧɢɢ 

ɨɤɪɭɠɚɸɳɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɩɪɟɞɟɥɚɯ       

10. Ɉɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɩɟɪɟɦɟɧɧɵɯ ɦɚɝɧɢɬɧɵɯ ɢ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɯ ɩɨɥɟɣ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɞɨ 30 ɷ ɫ ɱɚɫɬɨɬɨɣ 50 Ƚɰ. 

11. ȼɨɫɩɪɨɢɡɜɟɞɟɧɢɟ ɛɟɡ ɛɨɥɶɲɢɯ ɢɫɤɚɠɟɧɢɣ ɟɞɢɧɢɱɧɵɯ 

ɢɦɩɭɥɶɫɨɜ ɜɢɛɪɚɰɢɢ. 

12. ȼɵɫɨɤɚɹ ɢɡɧɨɫɨɭɫɬɨɣɱɢɜɨɫɬɶ. 

5.3 Ⱦɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ 

Ⱦɚɬɱɢɤ ɜɢɛɪɚɰɢɢ (ɜɢɛɪɨɦɟɬɪ) – ɩɪɢɛɨɪ, ɩɨɡɜɨɥɹɸɳɢɣ ɨɩɪɟɞɟɥɹɬɶ 

ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɹɜɥɟɧɢɣ. ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɢɛɪɨɦɟɬɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ: 

1. ȼɢɛɪɨɫɤɨɪɨɫɬɢ 

2. ȼɢɛɪɨɭɫɤɨɪɟɧɢɹ 

3. ȼɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ 
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ɉɨ ɩɪɢɧɰɢɩɭ ɦɟɯɚɧɢɡɦɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɬɱɢɤɢ ɛɵɜɚɸɬ: 

 ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 

 Ɉɩɬɢɱɟɫɤɢɟ 

 ȼɢɯɪɟɬɨɤɨɜɵɟ 

 ȿɦɤɨɫɬɧɵɟ 

ɂɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɢɞɨɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɜɢɯɪɟɬɨɤɨɜɵɟ ɢ ɟɦɤɨɫɬɧɵɟ. 

5.3.1 ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɤɫɟɥɟɪɨɦɟɬɪɵ 

ȼ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɬɢɩɚ ɩɪɢɛɨɪɨɜ ɩɨɥɨɠɟɧ ɩɶɟɡɨɷɮɮɟɤɬ – ɹɜɥɟɧɢɟ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɧɚ ɩɶɟɡɨɤɪɢɫɬɚɥɥɟ ɩɪɢ ɟɝɨ 

ɦɟɯɚɧɢɱɟɫɤɨɣ ɞɟɮɨɪɦɚɰɢɢ. ȼɧɭɬɪɢ ɤɨɪɩɭɫɚ ɜɢɛɪɨɦɟɬɪɚ ɫɨɞɟɪɠɢɬɫɹ ɢɧɟɪɬɧɨɟ 

ɬɟɥɨ, ɩɨɞɜɟɲɟɧɧɨɟ ɧɚ ɭɩɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɦɚɬɟɪɢɚɥ. ȿɫɥɢ ɤɨɪɩɭɫ ɩɪɢɛɨɪɚ ɩɪɢɤɪɟɩɥёɧ ɤ ɜɢɛɪɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɭɩɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɡɚɪɟɝɢɫɬɪɢɪɭɸɬ ɤɨɥɟɛɚɧɢɹ ɢɧɟɪɬɧɨɝɨ ɬɟɥɚ, ɤɨɬɨɪɨɟ ɧɟ 

ɩɪɢɤɪɟɩɥɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɤɨɪɩɭɫɭ, ɚ ɩɨɬɨɦɭ ɫɬɪɟɦɢɬɫɹ ɫɨɯɪɚɧɹɬɶ ɫɜɨё 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȼ ɰɟɥɨɦ, ɜ ɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɜɢɛɪɨɦɟɬɪ ɟɫɬɶ ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɚɤɫɟɥɟɪɨɦɟɬɪ.  

ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ ɹɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɜɢɛɪɨɞɚɬɱɢɤɨɦ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɦɵɦ ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɨɛɥɚɫɬɹɯ 

ɢɡɦɟɪɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɜ ɨɛɳɟɦ ɥɭɱɲɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ ɜɢɛɪɨɞɚɬɱɢɤɚ. ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ 

ɚɤɫɟɥɟɪɨɦɟɬɪɵ ɨɬɥɢɱɚɸɬɫɹ ɲɢɪɨɤɢɦɢ ɪɚɛɨɱɢɦɢ ɱɚɫɬɨɬɧɵɦ ɢ ɞɢɧɚɦɢɱɟɫɤɢɦ 

ɞɢɚɩɚɡɨɧɚɦɢ, ɥɢɧɟɣɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɜ ɷɬɢɯ ɲɢɪɨɤɢɯ ɞɢɚɩɚɡɨɧɚɯ, 

ɩɪɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ, ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɶɸ 

ɩɚɪɚɦɟɬɪɨɜ. 

Ɍɚɤ ɤɚɤ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɤɫɟɥɟɪɨɦɟɬɪɵ ɹɜɥɹɸɬɫɹ ɚɤɬɢɜɧɵɦɢ 

ɞɚɬɱɢɤɚɦɢ, ɝɟɧɟɪɢɪɭɸɳɢɦɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɦɟɯɚɧɢɱɟɫɤɢɦ ɤɨɥɟɛɚɧɢɹɦ 
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ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, ɩɪɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɧɭɠɟɧ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ. 

Ɉɬɫɭɬɫɬɜɢɟ ɞɜɢɠɭɳɢɯɫɹ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɧɨɫɚ ɢ ɝɚɪɚɧɬɢɪɭɟɬ ɢɫɤɥɸɱɢɬɟɥɶɧɭɸ ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɨɬɞɚɜɚɟɦɵɣ ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ ɫɢɝɧɚɥ, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɭɫɤɨɪɟɧɢɸ, ɦɨɠɧɨ ɢɧɬɟɝɪɢɪɨɜɚɬɶ  ɫ  ɰɟɥɶɸ ɢɡɦɟɪɟɧɢɹ  ɢ 

ɚɧɚɥɢɡɚ ɫɤɨɪɨɫɬɢ ɢ ɫɦɟɳɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. 

Ɉɫɧɨɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɹɜɥɹɟɬɫɹ ɞɢɫɤ 

ɢɡ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɜ ɤɚɱɟɫɬɜɟ ɤɨɬɨɪɨɝɨ ɧɨɪɦɚɥɶɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɫɤɭɫɫɬɜɟɧɧɨ ɩɨɥɹɪɢɡɨɜɚɧɧɚɹ ɮɟɪɪɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɤɟɪɚɦɢɤɚ. 

ɉɨɞɜɟɪɝɚɟɦɵɣ ɞɟɣɫɬɜɢɸ ɫɢɥɵ (ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ, ɫɠɚɬɢɢ ɢɥɢ ɫɞɜɢɝɟ) 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɝɟɧɟɪɢɪɭɟɬ ɧɚ ɫɜɨɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ, ɤ ɤɨɬɨɪɵɦ 

ɩɪɢɤɪɟɩɥɟɧɵ ɷɥɟɤɬɪɨɞɵ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ 

ɜɨɡɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɟ. 

ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɨɧɫɬɪɭɤɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 38. 

 

Ɋɢɫɭɧɨɤ 38 – ɉɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɚɤɫɟɥɟɪɨɦɟɬɪ 
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ɉɶɟɡɨɷɥɟɦɟɧɬ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ 

ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɬɚɤ, ɱɬɨ ɩɪɢ ɜɨɡɛɭɠɞɟɧɢɢ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɜ ɤɨɪɩɭɫɟ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɦɚɫɫɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɧɟɝɨ ɫɢɥɨɣ, 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɭɫɤɨɪɟɧɢɸ ɦɟɯɚɧɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ. ɗɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɚɤɨɧɭ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ ɫɢɥɚ ɪɚɜɧɚ ɩɪɨɢɡɜɟɞɟɧɢɸ ɦɚɫɫɵ ɢ ɭɫɤɨɪɟɧɢɹ. 

ɇɚ ɱɚɫɬɨɬɚɯ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɯ ɪɟɡɨɧɚɧɫɧɨɣ ɱɚɫɬɨɬɵ ɨɛɳɟɣ ɫɢɫɬɟɦɵ 

ɦɚɫɫɚ ɩɪɭɠɢɧɚ ɭɫɤɨɪɟɧɢɟ ɦɚɫɫɵ ɚɤɫɟɥɟɪɨɦɟɬɪɚ ɢɞɟɧɬɢɱɧɨ ɭɫɤɨɪɟɧɢɸ ɟɝɨ 

ɨɫɧɨɜɚɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɞɚɜɚɟɦɵɣ ɚɤɫɟɥɟɪɨɦɟɬɪɨɦ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɫɢɝɧɚɥ ɩɪɨɩɨɪɰɢɨɧɚɥɟɧ ɭɫɤɨɪɟɧɢɸ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɧɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɤɨɥɟɛɚɧɢɣ. 

Ɉɫɧɨɜɧɵɟ ɜɚɪɢɚɧɬɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɚɤɬɢɱɟɫɤɢɯ ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɚɤɫɟɥɟɪɨɦɟɬɪɨɜ ɫɥɟɞɭɸɳɢɟ: 

ȼɚɪɢɚɧɬ ɫɠɚɬɢɹ, ɜ ɤɨɬɨɪɨɦ ɦɚɫɫɚ ɜɨɡɞɟɣɫɬɜɭɟɬ ɫɢɥɨɣ ɫɠɚɬɢɹ ɧɚ 

ɩɶɟɡɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɷɥɟɦɟɧɬ. 

ȼɚɪɢɚɧɬ ɫɞɜɢɝɚ, ɯɚɪɚɤɬɟɪɧɵɦ ɞɥɹ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ 

ɩɶɟɡɨɷɥɟɦɟɧɬɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɪɟɡɵɜɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɨɛɭɫɥɨɜɥɢɜɚɟɦɨɝɨ 

ɜɧɭɬɪɟɧɧɟɣ ɦɚɫɫɨɣ ɚɤɫɟɥɟɪɨɦɟɬɪɚ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɷɬɨɝɨ ɤɥɚɫɫɚ ɩɪɢɛɨɪɨɜ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɫ ɢɡɦɟɪɹɟɦɵɦ ɨɛɴɟɤɬɨɦ. 

5.3.2. Вɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ 

ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɢɡɦɟɪɟɧɢɹ 

ɜɢɛɪɚɰɢɢ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɯ ɨɛɴɟɤɬɨɜ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ ɹɜɥɹɟɬɫɹ ɨɫɟɜɨɟ ɫɦɟɳɟɧɢɟ ɢ ɪɚɞɢɚɥɶɧɚɹ 

ɜɢɛɪɚɰɢɹ ɜɚɥɚ ɪɨɬɨɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ. 

ȼɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ ɫɨɫɬɨɢɬ ɢɡ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɜɢɯɪɟɜɨɝɨ ɡɨɧɞɚ, 

ɭɞɥɢɧɟɧɧɨɝɨ ɤɚɛɟɥɹ ɢ ɞɪɚɣɜɟɪɚ. 

ɇɚ ɪɢɫɭɧɤɟ 39 ɩɪɟɞɫɬɚɜɥɟɧ ɜɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ. 
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Ɋɢɫɭɧɨɤ 39 – ȼɢɯɪɟɬɨɤɨɜɵɣ ɞɚɬɱɢɤ 

ȼɢɯɪɟɜɨɣ ɞɚɬɱɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɡɨɧɞ ɫ 

ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦ ɧɚɤɨɧɟɱɧɢɤɨɦ ɧɚ ɨɞɧɨɦ ɤɨɧɰɟ ɢ ɧɟɛɨɥɶɲɢɦ ɨɬɪɟɡɤɨɦ 

ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɤɚɛɟɥɹ ɧɚ ɞɪɭɝɨɦ. ɋ ɩɨɦɨɳɶɸ ɤɨɚɤɫɢɚɥɶɧɨɝɨ ɭɞɥɢɧɢɬɟɥɶɧɨɝɨ 

ɤɚɛɟɥɹ ɡɨɧɞ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɞɪɚɣɜɟɪɭ. Ⱦɪɚɣɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ, ɤɨɬɨɪɵɣ ɜɵɪɚɛɚɬɵɜɚɟɬ ɫɢɝɧɚɥ ɜɨɡɛɭɠɞɟɧɢɹ ɩɪɨɛɧɢɤɚ ɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɜɵɞɟɥɟɧɢɟ ɢɧɮɨɪɦɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

ȼɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɞɪɚɣɜɟɪɚ ɹɜɥɹɟɬɫɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɪɚɫɫɬɨɹɧɢɸ ɨɬ ɬɨɪɰɚ ɜɢɯɪɟɜɨɝɨ ɩɪɨɛɧɢɤɚ ɞɨ 

ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ȼ ɬɨɪɰɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ ɜɢɯɪɟɜɨɝɨ ɡɨɧɞɚ ɧɚɯɨɞɢɬɫɹ 

ɤɚɬɭɲɤɚ ɢɧɞɭɤɬɢɜɧɨɫɬɢ. Ⱦɪɚɣɜɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɨɡɛɭɠɞɟɧɢɟ 

ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɨɥɟɛɚɧɢɣ ɜ ɤɚɬɭɲɤɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɨɡɧɢɤɚɟɬ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ, ɤɨɬɨɪɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɦɚɬɟɪɢɚɥɨɦ 

ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. ȿɫɥɢ ɦɚɬɟɪɢɚɥ ɨɛɥɚɞɚɟɬ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɧɚ 

ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɜɨɞɹɬɫɹ ɜɢɯɪɟɜɵɟ ɬɨɤɢ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɢɡɦɟɧɹɸɬ 

ɩɚɪɚɦɟɬɪɵ ɤɚɬɭɲɤɢ - ɟɟ ɚɤɬɢɜɧɨɟ ɢ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. ɉɚɪɚɦɟɬɪɵ, 

ɦɟɧɹɸɬɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɡɚɡɨɪɚ ɦɟɠɞɭ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ ɨɛɴɟɤɬɨɦ ɢ ɬɨɪɰɨɦ 

ɡɨɧɞɚ. Ⱦɚɬɱɢɤ ɩɪɟɨɛɪɚɡɭɟɬ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɫɢɝɧɚɥ, 

ɨɫɭɳɟɫɬɜɥɹɟɬ ɟɝɨ ɥɢɧɟɚɪɢɡɚɰɢɸ ɢ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ, ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ - 
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ɤɚɛɟɥɹ ɡɨɧɞɚ ɢ ɭɞɥɢɧɢɬɟɥɶɧɨɝɨ ɤɚɛɟɥɹ ɜɵɝɨɞɧɨ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɬɨɱɤɢ 

ɡɪɟɧɢɹ. ɋ ɩɨɦɨɳɶɸ ɬɢɩɨɜɨɝɨ ɧɚɛɨɪɚ ɭɞɥɢɧɢɬɟɥɶɧɵɯ ɤɚɛɟɥɟɣ ɪɚɡɧɨɣ ɞɥɢɧɵ, 

ɭɞɨɛɧɨ ɡɚɞɚɜɚɬɶ ɨɛɳɭɸ ɞɥɢɧɭ ɫɢɫɬɟɦɵ. Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɩɨɜɪɟɠɞɟɧɢɹ ɜɟɫɶ ɤɚɛɟɥɶ ɢɥɢ ɟɝɨ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ ɚɪɦɢɪɭɸɬɫɹ. 

Ⱦɪɚɣɜɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɟɪɦɟɬɢɱɧɭɸ ɦɟɬɚɥɥɢɱɟɫɤɭɸ ɤɨɪɨɛɤɭ, ɧɚ 

ɤɨɬɨɪɨɣ ɢɦɟɟɬɫɹ ɤɨɚɤɫɢɚɥɶɧɵɣ ɫɨɟɞɢɧɢɬɟɥɶ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤɚɛɟɥɹ, ɚ ɬɚɤɠɟ 

ɤɥɟɦɦɵ ɩɢɬɚɧɢɹ, ɡɟɦɥɢ, ɨɛɳɟɝɨ ɩɪɨɜɨɞɚ ɢ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ. 

ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɨɛɥɚɞɚɸɬ ɯɨɪɨɲɢɦ ɱɚɫɬɨɬɧɵɦ ɨɬɤɥɢɤɨɦ 

(ɪɟɚɤɰɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɪɰɨɦ ɡɨɧɞɚ ɢ ɨɛɴɟɤɬɨɦ ɤɨɧɬɪɨɥɹ). 

Ɉɛɵɱɧɨ ɱɚɫɬɨɬɧɵɣ ɞɢɚɩɚɡɨɧ ɫɨɫɬɚɜɥɹɟɬ 0 - 10000 Ƚɰ. ɉɪɢ ɷɬɨɦ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɚɦɩɥɢɬɭɞɧɨ-ɱɚɫɬɨɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 0,5 ɞȻ. 

ȼɯɨɞɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɞɚɬɱɢɤɚ ɹɜɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɚ 

ɦɟɠɞɭ ɬɨɪɰɨɦ ɩɪɨɛɧɢɤɚ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɹɳɢɦ ɨɛɴɟɤɬɨɦ. ȼɟɥɢɱɢɧɚ 

ɢɡɦɟɪɹɟɦɨɝɨ ɡɚɡɨɪɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟɫɤɨɥɶɤɨ ɦɢɥɥɢɦɟɬɪɨɜ ɢ ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɦɟɬɪɚ 

ɤɚɬɭɲɤɢ, ɡɚɤɥɸɱɟɧɧɨɣ ɜ ɬɨɪɰɟ ɞɢɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɧɚɤɨɧɟɱɧɢɤɚ. ȼɵɯɨɞɧɨɣ 

ɫɢɝɧɚɥ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɣ ɢɡɦɟɪɹɟɦɨɦɭ ɡɚɡɨɪɭ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɜɢɞɟ ɧɚɩɪɹɠɟɧɢɹ, ɬɨɤɚ ɢɥɢ ɜ ɰɢɮɪɨɜɨɦ ɮɨɪɦɚɬɟ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩɨɦ ɫɢɫɬɟɦɵ 

ɧɚɛɥɸɞɟɧɢɹ). 

Ⱦɥɹ ɞɪɚɣɜɟɪɨɜ ɫ ɜɵɯɨɞɧɵɦ ɫɢɝɧɚɥɨɦ ɜ ɜɢɞɟ ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɵɜɚɸɬ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɡɚɡɨɪɚ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɫɢɝɧɚɥ), ɤɨɬɨɪɚɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɨɫɬɚɜɥɹɟɬ 8ɦȼ/ɦɤɦ. ɑɚɫɬɨ ɞɥɹ 

ɫɨɩɪɹɠɟɧɢɹ ɜɢɯɪɟɬɨɤɨɜɨɝɨ ɞɚɬɱɢɤɚ ɫ ɬɢɩɨɜɵɦɢ ɫɢɫɬɟɦɚɦɢ ɦɨɧɢɬɨɪɢɧɝɚ 

ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɜɵɯɨɞɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɮɨɪɦɚɬ 

4-20ɦȺ ɬɨɤɨɜɨɣ ɩɟɬɥɢ ɢɥɢ ɜ ɰɢɮɪɨɜɨɣ ɜɢɞ. 

ɍɫɬɪɨɣɫɬɜɚ, ɫɨɱɟɬɚɸɳɢɟ ɮɭɧɤɰɢɢ ɞɪɚɣɜɟɪɚ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɮɨɪɦɢɪɨɜɚɬɟɥɹ ɧɚɡɵɜɚɸɬ ɬɪɚɧɫɦɢɬɬɟɪɚɦɢ.ɉɪɢɨɪɢɬɟɬɧɨɣ ɨɛɥɚɫɬɶɸ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɢɯɪɟɬɨɤɨɜɵɯ ɞɚɬɱɢɤɨɜ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɨɫɟɜɨɝɨ ɫɦɟɳɟɧɢɹ ɢ 

ɩɨɩɟɪɟɱɧɨɝɨ ɛɢɟɧɢɹ ɜɚɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɦɟɧɟɧɢɟ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ 

ɞɚɬɱɢɤɨɜ ɫɤɨɪɨɫɬɢ ɢ ɭɫɤɨɪɟɧɢɹ, ɯɨɬɹ ɢ ɞɨɩɭɫɬɢɦɨ, ɧɨ ɧɟɨɩɪɚɜɞɚɧɧɨ, 

ɩɨɫɤɨɥɶɤɭ ɢɡ-ɡɚ ɫɥɚɛɨɝɨ ɨɬɤɥɢɤɚ ɧɚ ɧɢɡɤɢɯ ɱɚɫɬɨɬɚɯ (<10 Ƚɰ) ɢ ɡɧɚɱɢɬɟɥɶɧɨɝɨ 
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ɩɨɝɥɨɳɟɧɢɹ ɜɢɛɪɚɰɢɢ ɦɚɫɫɢɜɧɵɦ ɤɨɪɩɭɫɨɦ ɭɫɬɚɧɨɜɤɢ, ɪɟɡɭɥɶɬɚɬ ɛɭɞɟɬ ɢɦɟɬɶ 

ɛɨɥɶɲɭɸ ɩɨɝɪɟɲɧɨɫɬɶ. ȼɢɯɪɟɬɨɤɨɜɵɣ ɦɟɬɨɞ ɧɚɩɪɨɬɢɜ ɨɛɥɚɞɚɟɬ 

ɢɫɤɥɸɱɢɬɟɥɶɧɨɣ ɬɨɱɧɨɫɬɶɸ, ɩɨɫɤɨɥɶɤɭ ɧɟ ɬɨɥɶɤɨ ɧɟ ɢɦɟɟɬ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ 

ɩɨ ɱɚɫɬɨɬɟ, ɧɨ ɢ ɧɟ ɬɪɟɛɭɟɬ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ 

ɜɜɢɞɭ ɩɪɹɦɨɝɨ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɵɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɬɟɤɭɳɟɦɭ ɫɦɟɳɟɧɢɸ ɜɚɥɚ ɢɥɢ 

ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɭɪɬɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɜɟɥɢɱɢɧɵ ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɢɫɩɨɥɶɡɭɸɬ ɞɜɚ ɞɚɬɱɢɤɚ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɜɚɥɭ ɢ ɪɚɡɜɟɪɧɭɬɵɟ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɧɚ 90 ɝɪɚɞɭɫɨɜ. 

Ɉɪɬɨɝɨɧɚɥɶɧɨɟ X-Y ɪɚɡɦɟɳɟɧɢɟ ɞɚɬɱɢɤɨɜ ɭɥɭɱɲɚɟɬ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɪɟɞɫɬɜ ɦɨɧɢɬɨɪɢɧɝɚ 

ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɶɧɨ ɧɚɛɥɸɞɚɬɶ ɨɪɛɢɬɭ ɞɜɢɠɟɧɢɹ ɜɚɥɚ ɜ ɪɚɞɢɚɥɶɧɨɣ 

ɩɥɨɫɤɨɫɬɢ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɨɫɟɜɨɝɨ ɫɞɜɢɝɚ ɞɚɬɱɢɤ ɪɚɡɦɟɳɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ ɨɫɢ ɜ 

ɬɨɪɰɟ ɜɚɥɚ ɢ (ɢɥɢ) ɩɚɪɚɥɥɟɥɶɧɨ ɩɥɨɫɤɨɫɬɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɛɭɪɬɢɤɚ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɭɫɢɥɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɜ 

ɬɨɪɰɟ ɜɚɥɚ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɜɚ ɞɚɬɱɢɤɚ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɦɢɦɨ 

ɫɦɟɳɟɧɢɹ ɢɡɦɟɪɹɬɶ ɭɝɨɥ ɨɬɤɥɨɧɟɧɢɹ ɜɚɥɚ ɨɬ ɨɫɟɜɨɣ ɥɢɧɢɢ. 

ȼɢɯɪɟɬɨɤɨɜɵɟ ɞɚɬɱɢɤɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ ɢɥɢ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɨɬɨɪɚ. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɨɬɤɥɢɤɚ ɞɚɬɱɢɤɚ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟɛɨɥɶɲɢɦ ɜɵɫɬɭɩɨɦ ɢɥɢ ɭɝɥɭɛɥɟɧɢɟɦ ɧɚ ɜɚɥɭ. Ɍɚɤɨɣ ɞɚɬɱɢɤ 

ɧɚɡɵɜɚɸɬ ɮɚɡɨɜɵɦ ɤɥɸɱɨɦ (ɮɨɪɦɢɪɨɜɚɬɟɥɶ ɮɚɡɨɜɨɣ ɦɟɬɤɢ). ȿɝɨ ɱɚɫɬɨ 

ɢɫɩɨɥɶɡɭɸɬ ɫɨɜɦɟɫɬɧɨ ɫ X-Y ɞɚɬɱɢɤɚɦɢ ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɪɢɟɧɬɚɰɢɢ ɨɪɛɢɬɵ ɞɜɢɠɟɧɢɹ ɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɮɚɡɨɜɨɣ ɦɟɬɤɢ. 

ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɩɪɨɬɢɜɨɜɟɫɚ ɞɥɹ 

ɭɫɬɪɚɧɟɧɢɹ ɞɢɫɛɚɥɚɧɫɚ ɜɚɥɚ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɭɝɥɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢɞɟɚɥɶɧɨ ɩɨɞɯɨɞɢɬ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ. 

Ʉɨɥɢɱɟɫɬɜɨ ɢɦɩɭɥɶɫɨɜ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɱɢɫɥɭ ɡɭɛɶɟɜ ɨɬ ɧɚɱɚɥɚ ɨɬɫɱɟɬɚ 

ɨɩɪɟɞɟɥɹɟɬ ɬɟɤɭɳɟɟ ɭɝɥɨɜɨɟ ɩɨɥɨɠɟɧɢɟ ɜɚɥɚ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜ ɜɢɯɪɟɬɨɤɨɜɨɣ ɫɢɫɬɟɦɟ ɬɪɚɧɫɦɢɬɬɟɪɚ ɜɦɟɫɬɨ ɞɪɚɣɜɟɪɚ 
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ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɧɚ ɜɵɯɨɞɟ ɫɢɝɧɚɥ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɩɪɹɦɨ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɱɢɫɥɭ ɨɛɨɪɨɬɨɜ ɜ ɦɢɧɭɬɭ ɢɥɢ ɜɢɛɪɚɰɢɢ ɨɬ ɩɢɤɚ ɞɨ ɩɢɤɚ ɜɨ 

ɜɫɟɦ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ. 

5.3.3 Ɉɩɬɢɱɟɫɤɢɟ ɜɢɛɪɨɦɟɬɪɵ 

ȼ ɨɫɧɨɜɭ ɪɚɛɨɬɵ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ ɩɨɞɨɛɧɨ ɭɥɶɬɪɚɡɜɭɤɨɜɵɦ 

ɞɚɬɱɢɤɚɦ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɥɨɠɟɧ ɷɮɮɟɤɬ Ⱦɨɩɥɟɪɚ. ɉɪɢɛɨɪ ɨɛɵɱɧɨ ɫɨɞɟɪɠɢɬ 

ɥɚɡɟɪɧɵɣ ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ, ɩɪɢёɦɧɭɸ ɨɩɬɢɱɟɫɤɭɸ ɫɯɟɦɭ, ɚ ɬɚɤɠɟ 

ɷɥɟɤɬɪɨɧɧɭɸ ɫɯɟɦɭ ɨɛɪɚɛɨɬɤɢ. ɉɪɢ ɨɬɪɚɠɟɧɢɢ ɢɡɥɭɱɟɧɢɹ ɨɬ ɧɟɩɨɞɜɢɠɧɨɝɨ 

ɨɛɴɟɤɬɚ ɞɥɢɧɚ ɜɨɥɧɵ ɩɪɢɧɹɬɨɝɨ ɥɭɱɚ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɢɫɬɢɧɧɨɣ ɞɥɢɧɵ ɜɨɥɧɵ 

ɥɚɡɟɪɚ. ȿɫɥɢ ɨɛɴɟɤɬ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɢɡɥɭɱɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɫɞɜɢɝ 

ɞɥɢɧɵ ɜɨɥɧɵ ɨɬɪɚɠёɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɧɚ ɧɟɤɨɬɨɪɭɸ ɜɟɥɢɱɢɧɭ (ɷɮɮɟɤɬ 

Ⱦɨɩɥɟɪɚ), ɡɧɚɱɟɧɢɟ ɢ ɡɧɚɤ ɤɨɬɨɪɨɣ ɧɟɫɭɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɤɨɪɨɫɬɢ ɢ 

ɧɚɩɪɚɜɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ, ɚ ɢɫɩɨɥɶɡɭɟɦɚɹ ɜ ɫɨɫɬɚɜɟ ɩɪɢёɦɧɨɝɨ 

ɨɩɬɢɱɟɫɤɨɝɨ ɦɨɞɭɥɹ ɢɧɬɟɪɮɟɪɨɦɟɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɷɬɭ 

ɜɟɥɢɱɢɧɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɟɛɚɧɢɹ ɨɬɪɚɠɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɦɨɞɭɥɢɪɭɸɬ 

ɱɚɫɬɨɬɧɵɣ ɫɞɜɢɝ, ɢ ɷɥɟɤɬɪɨɧɧɚɹ ɨɛɪɚɛɨɬɤɚ ɷɬɨɝɨ ɫɢɝɧɚɥɚ ɦɨɞɭɥɹɰɢɢ ɩɨɡɜɨɥɹɟɬ 

ɩɨɥɭɱɢɬɶ ɩɚɪɚɦɟɬɪɵ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 40. 

 

Ɋɢɫɭɧɨɤ 40 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɨɩɬɢɱɟɫɤɨɝɨ ɜɢɛɪɨɦɟɬɪɚ  

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɞɨɫɬɨɢɧɫɬɜ ɨɩɬɢɱɟɫɤɢɯ ɜɢɛɪɨɦɟɬɪɨɜ ɹɜɥɹɟɬɫɹ ɬɨ, 

http://www.devicesearch.ru/article/3648#ultrazvukovie
http://www.devicesearch.ru/article/3648#ultrazvukovie
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ɱɬɨ ɞɢɚɝɧɨɫɬɢɤɚ ɫ ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɛɟɫɤɨɧɬɚɤɬɧɨ, ɩɪɢ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ ɢɡɦɟɪɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ ɬɪɟɛɭɟɬɫɹ ɥɢɲɶ 

ɨɞɧɨɤɪɚɬɧɚɹ ɮɨɤɭɫɢɪɨɜɤɚ ɧɚ ɢɡɦɟɪɹɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɭɫɬɪɨɣɫɬɜɚ ɷɬɨɝɨ ɬɢɩɚ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ, 

ɩɨɫɤɨɥɶɤɭ ɥɢɲɟɧɵ ɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ 

ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɭɸ ɰɟɧɭ. 

5.4 Ɇɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɞɚɬɱɢɤɨɜ 

Ⱦɚɬɱɢɤɢ ɜɢɛɪɚɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɷɥɟɦɟɧɬɚɯ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɨɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 41. 

 

Ɋɢɫɭɧɨɤ 41–Ɇɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ 

1. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɩɨɞɲɢɩɧɢɤɟ (ɞɚɬɱɢɤɢ 1,2 ɢɡɦɟɪɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ 

ɪɚɞɢɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɧɚɞɫɬɚɜɤɢ ɜ ɪɚɣɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
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ɩɨɞɲɢɩɧɢɤɚ, ɞɚɬɱɢɤɢ 3,4 ɢɡɦɟɪɹɸɬ ɚɛɫɨɥɸɬɧɨɟ ɪɚɞɢɚɥɶɧɨɟ 

ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, ɞɚɬɱɢɤ 5 –ɢɡɦɟɪɹɟɬ 

ɚɛɫɨɥɸɬɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫɨ 

ɫɬɨɪɨɧɵ ɇȻ). 

2. ȼ ɡɚɡɨɪɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɞɚɬɱɢɤɢ 6,7 – ɢɡɦɟɪɹɸɬ ɜɨɡɞɭɲɧɵɣ 

ɡɚɡɨɪ ɝɥɚɜɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (16 ɬɨɱɟɤ ɤɨɧɬɪɨɥɹ)). 

3. ȼ ɩɨɞɩɹɬɧɢɤɟ ɝɟɧɟɪɚɬɨɪɚ (ɞɚɬɱɢɤɢ 8,9 ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɞɢɫɤɚ ɩɨɞɩɹɬɧɢɤɚ). 

4. ɇɚ ɨɩɨɪɟ ɩɨɞɩɹɬɧɢɤɚ (ɞɚɬɱɢɤ 10 ɢɡɦɟɪɹɟɬ ɚɛɫɨɥɸɬɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ 

ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɨɩɨɪɵ ɩɨɞɩɹɬɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ). 

5. ɉɨɞ ɩɨɞɩɹɬɧɢɤɨɦ (ɞɚɬɱɢɤ 11 ɨɬɦɟɬɱɢɤ ɨɛɨɪɨɬɨɜ). 

6. ɇɚ ɬɭɪɛɢɧɧɨɦ ɩɨɞɲɢɩɧɢɤɟ ( ɞɚɬɱɢɤɢ 12,13 ɫɥɭɠɚɬ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 

ɚɛɫɨɥɸɬɧɨɝɨ ɪɚɞɢɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ, 

ɞɚɬɱɢɤ 14 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ 

ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɞɚɬɱɢɤɢ 15,16 - Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɪɚɞɢɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɜɚɥɚ ɜ ɪɚɣɨɧɟ ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ). 

7. ɇɚ ɥɨɩɚɬɤɚɯ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ (ɞɚɬɱɢɤɢ 17,19 ɫɥɭɠɚɬ ɞɥɹ 

ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɝɨ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɥɨɩɚɬɨɤ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɞɚɬɱɢɤɢ 18,20 ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɚɛɫɨɥɸɬɧɨɣ 

ɪɚɞɢɚɥɶɧɨɣ ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ). 

8. ɇɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ (ɞɚɬɱɢɤ 21 ɢɡɦɟɪɹɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɪɚɞɢɚɥɶɧɨɟ 

ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɞɚɬɱɢɤɢ 22,23 - 

ɨɬɧɨɫɢɬɟɥɶɧɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɤɪɵɲɤɢ ɬɭɪɛɢɧɵ). 

5.5 Ʉɪɟɫɬɨɜɢɧɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɇɟɫɦɨɬɪɹ ɧɚ ɦɧɨɝɨɱɢɫɥɟɧɧɨɫɬɶ ɢɫɩɨɥɧɟɧɢɣ, ɪɚɡɥɢɱɚɸɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ 

ɬɢɩɚ: ɝɪɭɡɨɧɟɫɭɳɢɟ, ɢɥɢ ɨɩɨɪɧɵɟ, ɤɪɟɫɬɨɜɢɧɵ ɢ ɧɟ ɝɪɭɡɨɧɟɫɭɳɢɟ. ɉɟɪɜɵɟ 

ɜɨɫɩɪɢɧɢɦɚɸɬ ɢ ɩɟɪɟɞɚɸɬ ɧɚ ɮɭɧɞɚɦɟɧɬ ɢɥɢ ɫɬɚɬɨɪ ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨ 

ɡɧɚɱɟɧɢɸ ɚɤɫɢɚɥɶɧɵɟ ɭɫɢɥɢɹ ɨɬ ɩɨɞɩɹɬɧɢɤɚ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚɞɢɚɥɶɧɵɟ 
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ɭɫɢɥɢɹ ɨɬ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ. 

ȼ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ ɩɨɞɜɟɫɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɨɩɨɪɧɵɦɢ ɤɪɟɫɬɨɜɢɧɚɦɢ 

ɹɜɥɹɸɬɫɹ ɜɟɪɯɧɢɟ; ɜ ɡɨɧɬɢɱɧɵɯ ɦɚɲɢɧɚɯ, ɤɨɝɞɚ ɩɨɞɩɹɬɧɢɤ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɤɪɵɲɤɟ ɬɭɪɛɢɧɵ, ɨɩɨɪɧɨɣ ɫɥɭɠɢɬ ɧɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ [23]. 

Ʉɪɨɦɟ ɜɨɫɩɪɢɹɬɢɹ ɧɚɝɪɭɡɨɤ ɨɬ ɩɨɞɩɹɬɧɢɤɚ ɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 

ɩɨɞɲɢɩɧɢɤɚ, ɨɩɨɪɧɵɟ ɤɪɟɫɬɨɜɢɧɵ ɜɵɩɨɥɧɹɸɬ ɬɚɤɠɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɮɭɧɤɰɢɢ. ȼ ɩɨɞɜɟɫɧɵɯ ɦɚɲɢɧɚɯ ɧɚ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɟ ɦɨɝɭɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ 

ɧɟɤɨɬɨɪɵɟ ɧɟɩɨɞɜɢɠɧɵɟ ɭɡɥɵ ɚɝɪɟɝɚɬɚ: ɫɬɚɧɢɧɵ ɜɨɡɛɭɞɢɬɟɥɟɣ, ɫɬɚɬɨɪɵ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɦɚɫɥɨɩɪɢɟɦɧɢɤɢ ɬɭɪɛɢɧ ɢ ɩɪ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɤɪɟɫɬɨɜɢɧɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɩɟɪɟɤɪɵɬɢɟ ɲɚɯɬɵ ɝɟɧɟɪɚɬɨɪɚ, ɨɛɵɱɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɭɪɨɜɧɟ ɩɨɥɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ. ɇɚ ɨɩɨɪɧɵɯ ɤɪɟɫɬɨɜɢɧɚɯ 

ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨɦɟɳɚɸɬ ɬɨɪɦɨɡɚ-ɞɨɦɤɪɚɬɵ ɢ ɧɢɠɧɟɟ ɩɟɪɟɤɪɵɬɢɟ, 

ɨɬɞɟɥɹɸɳɟɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɬɭɪɛɢɧɧɨɝɨ. ɗɬɢ ɤɪɟɫɬɨɜɢɧɵ 

ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɧɚ ɧɚɝɪɭɡɤɢ ɨɬ ɩɨɞɩɹɬɧɢɤɚ ɢ ɩɨɞɲɢɩɧɢɤɚ, ɧɨ ɢ ɧɚ 

ɭɫɢɥɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɢ ɩɨɞɴɟɦɟ ɪɨɬɨɪɚ. 

ɇɟɝɪɭɡɨɧɟɫɭɳɢɟ ɤɪɟɫɬɨɜɢɧɵ ɧɟ ɧɟɫɭɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɚɤɫɢɚɥɶɧɵɯ 

ɧɚɝɪɭɡɨɤ, ɚ ɩɟɪɟɞɚɸɬ ɬɨɥɶɤɨ ɪɚɞɢɚɥɶɧɵɟ ɭɫɢɥɢɹ ɨɬ ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɜɵɩɨɥɧɹɸɬ 

ɬɟ ɮɭɧɤɰɢɢ, ɤɨɬɨɪɵɟ ɞɥɹ ɨɩɨɪɧɵɯ ɹɜɥɹɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ. ɋɭɳɟɫɬɜɟɧɧɨ 

ɜɥɢɹɸɬ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɤɪɟɫɬɨɜɢɧ ɢɯ ɝɚɛɚɪɢɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɰɟɥɢɤɨɦ ɤɪɟɫɬɨɜɢɧɵ ɢɥɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɪɚɡɴɟɦɚ ɟɟ ɧɚ ɱɚɫɬɢ.  

5.5.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɨɩɨɪɧɵɯ ɤɪɟɫɬɨɜɢɧ  

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɤɪɟɫɬɨɜɢɧɭ ɫɢɥ ɢ ɞɥɢɧɵ 

ɩɪɨɥɟɬɚ ɩɪɢɦɟɧɹɸɬɫɹ ɤɪɟɫɬɨɜɢɧɵ ɞɜɭɯ ɬɢɩɨɜ: ɥɭɱɟɜɵɟ ɢ ɦɨɫɬɨɜɵɟ. ɉɪɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɧɚɝɪɭɡɤɚɯ ɢ ɩɪɢ ɩɪɨɥɟɬɟ ɞɨ 6 M ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɧɟɪɚɡɴɟɦɧɵɟ ɦɨɫɬɨɜɵɟ ɤɪɟɫɬɨɜɢɧɵ  ɫ ɱɟɬɵɪɶɦɹ ɨɩɨɪɧɵɦɢ ɥɚɩɚɦɢ. ɉɪɢ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ ɢ ɛɨɥɶɲɢɯ ɩɪɨɥɟɬɚɯ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ 

ɱɢɫɥɨ ɬɨɱɟɤ ɨɩɨɪɵ, ɢɫɩɨɥɶɡɭɸɬ ɥɭɱɟɜɵɟ ɤɪɟɫɬɨɜɢɧɵ. Ɍɚɤɢɟ ɤɪɟɫɬɨɜɢɧɵ 
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ɢɦɟɸɬ ɰɟɧɬɪɚɥɶɧɭɸ ɱɚɫɬɶ ɫ ɝɚɛɚɪɢɬɚɦɢ, ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɦɢ ɩɨ 

ɬɪɚɧɫɩɨɪɬɧɵɦ ɜɨɡɦɨɠɧɨɫɬɹɦ, ɢ ɪɚɞɢɚɥɶɧɨ ɧɚɩɪɚɜɥɟɧɧɵɟ ɨɬɴɟɦɧɵɟ ɥɭɱɢ-

ɥɚɩɵ ɞɜɭɬɚɜɪɨɜɨɝɨ ɫɟɱɟɧɢɹ. ɋɚɦɵɟ ɤɪɭɩɧɵɟ ɢɡ ɜɵɩɨɥɧɟɧɧɵɯ ɥɭɱɟɜɵɯ 

ɤɪɟɫɬɨɜɢɧ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɧɚɝɪɭɡɤɭ 20 Ɇɇ ɩɪɢ ɩɪɨɥɟɬɟ 11 ɦɟɬɪɨɜ, ɢɦɟɸɬ 

12 ɥɚɩ. 

Ʉɚɤ ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɥɭɱɟɜɨɣ ɨɩɨɪɧɨɣ ɤɪɟɫɬɨɜɢɧɵ ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɩɨ 

ɞɢɚɦɟɬɪɭ, ɨɛɵɱɧɨ ɛɵɫɬɪɨɯɨɞɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɟ ɤɪɟɫɬɨɨɛɪɚɡɧɵɟ ɧɟɪɚɡɴɟɦɧɵɟ ɤɪɟɫɬɨɜɢɧɵ ɫ ɱɟɬɵɪɶɦɹ ɥɭɱɚɦɢ 

ɛɨɥɟɟ ɫɢɦɦɟɬɪɢɱɧɵɟ ɩɨ ɠɟɫɬɤɨɫɬɢ, ɱɟɦ ɦɨɫɬɨɜɵɟ. Ʉɪɟɫɬɨɨɛɪɚɡɧɚɹ ɨɩɨɪɧɚɹ 

ɤɪɟɫɬɨɜɢɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨɞɜɟɫɧɨɝɨ ɬɢɩɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ  ɪɢɫɭɧɤɟ 42. 

 

Ɋɢɫɭɧɨɤ 42 - Ʉɪɟɫɬɨɨɛɪɚɡɧɚɹ ɨɩɨɪɧɚɹ ɤɪɟɫɬɨɜɢɧɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɩɨɞɜɟɫɧɨɝɨ ɬɢɩɚ 

Ɉɩɨɪɧɵɟ ɤɪɟɫɬɨɜɢɧɵ ɪɚɡɥɢɱɚɸɬɫɹ ɬɚɤɠɟ ɩɨ ɪɚɡɦɟɳɟɧɢɸ ɩɨɞɩɹɬɧɢɤɚ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɢɫɩɨɥɧɟɧɢɹ: ɫ ɩɨɞɩɹɬɧɢɤɨɦ, ɧɚɯɨɞɹɳɢɦɫɹ ɜɧɭɬɪɢ 

ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɪɟɫɬɨɜɢɧɵ, ɢ ɫ ɩɨɞɩɹɬɧɢɤɨɦ, ɜɵɧɟɫɟɧɧɵɦ ɢɡ ɧɟɟ.  

B ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ ɜ ɨɛɳɟɣ ɜɚɧɧɟ ɫ ɩɨɞɩɹɬɧɢɤɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢ 

ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ, ɪɢɫɭɧɨɤ 43. Bo ɜɬɨɪɨɦ-ɩɨɞɩɹɬɧɢɤ ɜɵɧɟɫɟɧ ɢɡ 

ɤɪɟɫɬɨɜɢɧɵ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɠɟɫɬɤɨɦ ɛɚɤɟ. ɉɪɢ ɷɬɨɦ ɩɨɞɲɢɩɧɢɤ ɩɨɦɟɳɚɸɬ ɜ 

ɫɚɦɨɣ ɤɪɟɫɬɨɜɢɧɟ‚ ɜ ɨɬɞɟɥɶɧɨɣ ɜɚɧɧɟ, ɤɨɬɨɪɚɹ ɨɛɥɚɞɚɟɬ ɧɭɠɧɨɣ ɠɟɫɬɤɨɫɬɶɸ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɞɥɹ ɩɨɞɲɢɩɧɢɤɚ ɬɪɟɛɭɸɬɫɹ 
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ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɦɚɫɥɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɭɩɥɨɬɧɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɤɪɟɫɬɨɜɢɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ, ɬɚɤ ɤɚɤ ɟɟ ɫɜɚɪɧɵɟ 

ɲɜɵ, ɜɨɫɩɪɢɧɢɦɚɸɳɢɟ ɛɨɥɶɲɭɸ ɧɚɝɪɭɡɤɭ, ɧɟ ɞɨɥɠɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɵɬɶ 

ɦɚɫɥɨɩɥɨɬɧɵɦɢ, a ɦɚɫɥɨɩɥɨɬɧɵɟ ɲɜɵ ɦɚɫɥɹɧɨɣ ɜɚɧɧɵ ɧɟ ɩɨɞɜɟɪɝɚɸɬɫɹ 

ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɚɝɪɭɡɤɚɦ. 

ȼ ɪɚɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɥɚɩɵ ɤɪɟɫɬɨɜɢɧ ɭɤɪɟɩɥɹɸɬɫɹ ɞɨɦɤɪɚɬɚɦɢ 

ɢɥɢ ɭɩɨɪɧɵɦɢ ɛɨɥɬɚɦɢ, ɪɚɫɩɟɪɬɵɦɢ ɜ ɮɭɧɞɚɦɟɧɬɧɵɟ ɩɥɢɬɵ  

 

Ɋɢɫɭɧɨɤ 43 – ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ɫɨ ɜɫɬɪɨɟɧɧɵɦ ɩɨɞɩɹɬɧɢɤɨɦ ɢ 

ɩɨɞɲɢɩɧɢɤɨɦ 

1. ɇɢɠɧɹɹ ɫɬɵɤɨɜɚɹ ɩɥɢɬɚ; 

2. ɍɩɥɨɬɧɟɧɢɟ; 

3. Ʉɪɵɲɤɚ ɜɚɧɧɵ; 

4. ȼɵɝɨɪɨɞɤɚ ɜɚɧɧɵ; 

5. ȼɟɪɯɧɹɹ ɫɬɵɤɨɜɚɹ ɩɥɢɬɚ; 

6. ɋɬɟɧɤɚ ɜɚɧɧɵ; 

7. Ɇɚɫɥɨɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɳɢɬ; 

8. Ʌɸɤ; 

9. Ɇɚɫɥɨɨɯɥɚɞɢɬɟɥɶ; 

10. Ⱦɧɨ ɦɚɫɥɹɧɨɣ ɜɚɧɧɵ; 
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11. Ɋɚɫɩɨɪɧɵɣ ɞɨɦɤɪɚɬ; 

12. ɉɥɢɬɚ; 

13. Ɏɭɧɞɚɦɟɧɬ. 

5.5.2 ɇɟɝɪɭɡɨɧɟɫɭɳɢɟ ɤɪɟɫɬɨɜɢɧɵ  

ɗɬɢ ɤɪɟɫɬɨɜɢɧɵ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɟɛɨɥɶɲɢɦ ɭɫɢɥɢɹɦ, ɢ ɢɯ ɤɨɧɫɬɪɭɤɰɢɹ 

ɩɪɨɳɟ, ɱɟɦ ɨɩɨɪɧɵɯ. Ⱦɚɠɟ ɜ ɩɨɞɜɟɫɧɵɯ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɯ, ɝɞɟ ɧɢɠɧɢɟ 

ɤɪɟɫɬɨɜɢɧɵ ɜɨɫɩɪɢɧɢɦɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɬɨɪɦɨɡɨɜ-ɞɨɦɤɪɚɬɨɜ, 

ɧɟ ɬɪɟɛɭɟɬɫɹ ɛɨɥɶɲɨɝɨ ɢɯ ɭɫɢɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɬɨɪɦɨɡɚ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɛɥɢɡɢ 

ɨɩɨɪ. 

ɑɚɳɟ ɜɫɟɝɨ ɧɟ ɝɪɭɡɨɧɟɫɭɳɢɟ ɤɪɟɫɬɨɜɢɧɵ (ɜɟɪɯɧɢɟ ɢ ɧɢɠɧɢɟ) 

ɜɵɩɨɥɧɹɸɬɫɹ ɥɭɱɟɜɵɦɢ, ɩɪɢɱɟɦ ɧɢɠɧɢɟ, ɤɨɝɞɚ ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɦɚɥ, ɦɨɝɭɬ 

ɛɵɬɶ ɰɟɥɶɧɵɦɢ - ɛɟɡ ɪɚɡɴɟɦɨɜ ɩɨ ɥɚɩɚɦ. ɉɪɢɦɟɧɹɸɬɫɹ ɬɚɤɠɟ ɧɢɠɧɢɟ 

ɤɪɟɫɬɨɨɛɪɚɡɧɵɟ ɞɜɭɯɛɚɥɨɱɧɵɟ ɤɪɟɫɬɨɜɢɧɵ, ɧɚ ɤɨɬɨɪɵɯ ɬɨɪɦɨɡɚ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɱɟɬɵɪɶɦɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɦɢ ɝɪɭɩɩɚɦɢ. 

ȼɟɪɯɧɢɟ ɥɭɱɟɜɵɟ ɧɟɝɪɭɡɨɧɟɫɭɳɢɟ ɤɪɟɫɬɨɜɢɧɵ ɱɚɳɟ ɜɫɟɝɨ ɜɵɩɨɥɧɹɸɬɫɹ 

ɧɟɛɨɥɶɲɨɣ ɜɵɫɨɬɵ—ɨɤɨɥɨ 1 ɦ, ɞɨɫɬɚɬɨɱɧɨɣ ɬɨɥɶɤɨ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɜɚɧɧɵ 

ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ. Ɍɚɤɚɹ ɤɪɟɫɬɨɜɢɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɨɞ 

ɩɟɪɟɤɪɵɬɢɟɦ, ɚ ɧa eё ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ, ɜɵɲɟ ɩɟɪɟɤɪɵɬɢɹ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɩɨɞɫɬɚɜɤɚ ɫ ɪɚɡɦɟɳɟɧɧɵɦɢ ɜ ɧɟɣ ɤɨɧɬɚɤɬɧɵɦɢ ɤɨɥɶɰɚɦɢ, ɬɪɚɜɟɪɫɨɣ ɫɨ 

ɳɟɬɤɚɦɢ, ɪɟɝɭɥɹɬɨɪɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɢ ɦɚɫɥɨɩɪɢɟɦɧɢɤɨɦ ɬɭɪɛɢɧɵ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɜɟɪɯɧɢɟ ɧɟɝɪɭɡɨɧɟɫɭɳɢɟ ɤɪɟɫɬɨɜɢɧɵ 

ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɪɢɦɟɪɧɨ ɬɚɤɢɦɢ ɠɟ, ɤɚɤ ɨɩɨɪɧɵɟ (ɧɨ ɦɟɧɶɲɟɣ 

ɠɟɫɬɤɨɫɬɢ) , ɪɢɫɭɧɨɤ 44. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɞɫɬɚɜɨɤ ɨɧɢ ɧɟ ɢɦɟɸɬ, ɚ 

ɤɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ ɢ ɪɟɝɭɥɹɬɨɪɧɵɣ ɝɟɧɟɪɚɬɨɪ ɪɚɡɦɟɳɚɸɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 

ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ ɧɚɞ ɜɚɧɧɨɣ ɩɨɞɲɢɩɧɢɤɚ [24]. ɉɪɢ ɧɚɥɢɱɢɢ 

ɦɚɫɥɨɩɪɢɟɦɧɢɤɚ ɨɧ ɫɬɚɜɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɪɟɫɬɨɜɢɧɭ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɷɬɢɯ ɭɡɥɨɜ ɫ ɩɟɪɟɤɪɵɬɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɥɟɫɬɧɢɱɧɵɟ 

ɫɩɭɫɤɢ. 
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Ɋɢɫɭɧɨɤ 44 – ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ɡɨɧɬɢɱɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

1. Ɇɚɫɥɹɧɚɹ ɜɚɧɧɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɞɲɢɩɧɢɤɚ; 

2. Ʉɨɧɬɚɤɬɧɵɟ ɤɨɥɶɰɚ; 

3. Ɍɪɚɜɟɪɫɚ ɫɨ ɳɟɬɤɚɦɢ; 

4. Ɋɟɝɭɥɹɬɨɪɧɵɣ ɝɟɧɟɪɚɬɨɪ; 

5. Ɇɚɫɥɨɩɪɢɟɦɧɢɤ ɬɭɪɛɢɧɵ; 

6. Ⱦɨɦɤɪɚɬ ɪɚɫɩɨɪɧɵɣ. 

5.6 Аɥɝɨɪɢɬɦ ɤɨɧɬɪɨɥɹ ɨɫɥɚɛɥɟɧɢɹ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ 
ɡɨɧɬɢɱɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɂɚɱɚɫɬɭɸ ɚɥɝɨɪɢɬɦɵ, ɚɜɬɨɦɚɬɢɤɚ, ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɚɧɧɵɟ ɫ 

ɞɚɬɱɢɤɨɜ ɜɢɛɪɚɰɢɢ, ɨɬɫɬɪɚɢɜɚɸɬɫɹ ɨɬ ɡɧɚɱɟɧɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɩɭɫɤɚ 

ȽȺ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ ɱɬɨ, ɡɧɚɱɟɧɢɹ ɫ ɞɚɬɱɢɤɨɜ ɜ ɦɨɦɟɧɬ ɩɭɫɤɚ ȽȺ ɩɪɟɜɵɲɚɸɬ 

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɢ ɚɜɚɪɢɧɵɟ ɭɫɬɚɜɤɢ.  

ɉɪɢ ɩɭɫɤɟ ȽȺ ɫ ɧɟ ɨɫɥɚɛɥɟɧɧɵɦ ɤɪɟɩɥɟɧɢɟɦ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ, 

ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɚɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ (ɞɜɨɣɧɚɹ ɚɦɩɥɢɬɭɞɚ) 

ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 120 ɦɤɦ ɩɪɢ ɩɟɪɜɨɦ ɨɬɤɪɵɬɢɢ ɇȺ ɢ ɧɚɛɨɪɟ ɧɚɝɪɭɡɤɢ, 

ɪɢɫɭɧɨɤ 45. 
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Ɋɢɫɭɧɨɤ 45 – ȼɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ȽȺ ɜɤɥɸɱɢɥɫɹ ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ ɫ ɫɟɬɶɸ ɢ ɧɚɛɪɚɥ 

ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ, ɪɚɡɦɚɯ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɫɨɫɬɚɜɢɥ ɜ ɫɪɟɞɧɟɦ 55 

ɦɤɦ. 

 ɇɨ ɩɪɢ ɨɫɥɚɛɥɟɧɢɢ ɤɪɟɩɥɟɧɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɛɨɥɟɟ 

800 ɦɤɦ ɜ ɦɨɦɟɧɬ ɨɬɤɪɵɬɢɹ ɇȺ ɧɚ ɏɏ ɬɭɪɛɢɧɵ, ɪɢɫɭɧɨɤ 46. 

 

Ɋɢɫɭɧɨɤ 46 – ȼɟɪɬɢɤɚɥɶɧɨɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɫ 

ɨɫɥɚɛɥɟɧɧɨɣ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɨɣ 
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Ʉɚɤ ɬɨɥɶɤɨ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɪɚɛɨɬɟ ɇȺ ɡɚɜɟɪɲɢɥɢɫɶ, ɡɧɚɱɟɧɢɟ 

ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ Ƚɉ ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 60 ɦɤɦ. 

ȼ ɞɚɧɧɨɦ ɚɥɝɨɪɢɬɦɟ ɧɟɨɛɯɨɞɢɦɨ ɚɤɰɟɧɬɢɪɨɜɚɬɶ ɜɧɢɦɚɧɢɟ ɬɨɥɶɤɨ ɧɚ 

ɩɟɪɢɨɞ ɩɭɫɤɚ ȽȺ, ɬɚɤ ɤɚɤ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ȽȺ ɞɚɧɧɵɣ ɞɟɮɟɤɬ 

ɜɵɹɜɢɬɶ ɧɟ ɭɞɚɫɬɫɹ, ɩɨɷɬɨɦɭ ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɚɥɝɨɪɢɬɦɚ ɨɝɪɚɧɢɱɟɧɨ 5 ɦɢɧɭɬɚɦɢ. 

Ⱦɟɬɚɥɶɧɨ ɪɚɛɨɬɭ ɚɥɝɨɪɢɬɦɚ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ, 

ɩɟɪɜɵɦ ɲɚɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɩɪɚɜɧɨɫɬɶ ɞɚɬɱɢɤɚ. ɉɨɫɥɟ ɢɞɟɬ ɩɪɨɜɟɪɤɚ 

ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. Ⱥɥɝɨɪɢɬɦ ɧɚɱɢɧɚɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ 

ɬɨɥɶɤɨ ɩɪɢ ɨɬɥɢɱɧɨɦ ɨɬ 0% ɨɬɤɪɵɬɢɢ ɇȺ. ȿɫɥɢ ɨɬɤɪɵɬɢɟ ɇȺ ɝɢɞɪɨɚɝɪɟɝɚɬɚ 

ɛɨɥɶɲɟ 0%, ɞɚɬɱɢɤ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ Ƚɉ ɢɫɩɪɚɜɟɧ, ɬɨ ɫɢɝɧɚɥ ɭɱɢɬɵɜɚɟɬɫɹ 

ɜ ɯɨɞɟ ɞɚɥɶɧɟɣɲɟɝɨ ɚɥɝɨɪɢɬɦɚ.  

ɉɨɫɥɟ ɩɪɨɜɟɪɤɢ ɜɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɢɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 

ɡɧɚɱɟɧɢɟ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ Ƚɉ. ȼɨ ɜɪɟɦɹ ɩɟɪɜɨɝɨ ɰɢɤɥɚ ɚɥɝɨɪɢɬɦɚ 

«ɋɨɯɪɚɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, Vɫɨɯɪ» ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0, ɚ «Ɍɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ, Vɬɟɤ» 

ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨ ɢɡɦɟɧɹɬɫɹ ɢ ɩɪɢɧɢɦɚɬɶ ɡɧɚɱɟɧɢɟ «ɋɢɝɧɚɥ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɜɢɛɪɚɰɢɢ V, ɦɤɦ». ȿɫɥɢ ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɛɭɞɟɬ ɛɨɥɶɲɟ ɱɟɦ ɫɨɯɪɚɧɟɧɧɨɟ, ɬɨ 

ɚɥɝɨɪɢɬɦ ɩɪɢɫɜɚɢɜɚɟɬ ɡɧɚɱɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ Ƚɉ ɫ ɞɚɬɱɢɤɚ, ɛɥɨɤɭ 

«ɋɨɯɪɚɧɟɧɧɨɟ ɡɧɚɱɟɧɢɟ, Vɫɨɯɪ». Ɍɟɦ ɫɚɦɵɦ ɷɬɨɬ ɚɥɝɨɪɢɬɦ ɧɟ ɨɫɬɚɧɨɜɢɬɫɹ ɩɨɤɚ ɧɟ 

ɛɭɞɟɬ ɧɚɣɞɟɧɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɡɚ 5 ɦɢɧɭɬ «ɪɚɛɨɬɵ» ɝɢɞɪɨɚɝɪɟɝɚɬɚ.  

Ⱦɚɧɧɵɣ ɷɬɚɩ ɚɥɝɨɪɢɬɦɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 47. 

 

Ɋɢɫɭɧɨɤ 47 – ɉɨɢɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ  
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ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ Ƚɉ, 

ɟɝɨ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɭɫɬɚɜɤɨɣ, ɤɨɬɨɪɚɹ ɨɬɫɬɪɨɟɧɚ ɨɬ ɩɭɫɤɨɜɨɝɨ ɢɡɦɟɧɟɧɢɹ 

ɜɢɛɪɚɰɢɢ. Ɍɚɤ ɠɟ ɞɚɧɧɚɹ ɭɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ȽȺ, 

ɩɨɬɨɦɭ ɱɬɨ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɩɪɢ ɩɭɫɤɟ ɭ ɤɚɠɞɨɝɨ ȽȺ ɪɚɡɧɵɣ.  

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɭɫɬɚɜɤɚ ɞɨɩɭɫɬɢɦɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɣ ɜɢɛɪɚɰɢɢ 

ɩɪɢɧɹɬɚ ɫɥɟɞɭɸɳɟɣ: 

𝑉 ˔˕˃˅ˍ˃ = ͳ5Ͳ ˏˍˏ 

ɉɨɢɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ ɜ 

ɚɥɝɨɪɢɬɦɟ ɪɟɚɥɢɡɨɜɚɧ ɫ ɩɨɦɨɳɶɸ ɭɫɥɨɜɢɹ, ɪɢɫɭɧɨɤ 48. 

 

Ɋɢɫɭɧɨɤ 48 – ɉɨɢɫɤ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɜɢɛɪɨɩɟɪɟɦɟɳɟɧɢɹ  

ȿɫɥɢ ɭɫɬɚɜɤɚ 𝑉 ɛɭɞɟɬ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɜɢɛɪɚɰɢɢ  𝑉௠𝑎௫ , ɬɨ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ, ɫɨɨɛɳɟɧɢɟ ɨ ɬɨɦ, ɱɬɨ ɧɚ ɝɢɞɪɨɚɝɪɟɝɚɬɟ 

ɢɦɟɟɬɫɹ «ɉɨɜɵɲɟɧɧɚɹ ɜɟɪɬɢɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ ɜɟɪɯɧɟɣ ɤɪɟɫɬɨɜɢɧɵ ɝɟɧɟɪɚɬɨɪɚ». 

ɉɨɥɧɨɫɬɶɸ ɚɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.5. 
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ɁАɄɅɘɑȿɇɂȿ 

ȼ ɯɨɞɟ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɚɥɝɨɪɢɬɦɵ 

ɪɚɧɧɟɝɨ ɜɵɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ȽȺ ɫɜɹɡɚɧɧɵɯ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɨɛɴёɦɨɦ ɠɢɞɤɨɫɬɢ 

ɢ ɭɪɨɜɧɟɦ ɜɢɛɪɚɰɢɢ. Ȼɵɥɢ ɢɡɭɱɟɧɵ ɨɫɧɨɜɵ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ, ɭɫɬɪɨɣɫɬɜɨ 

ɭɡɥɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɬɚɤɢɯ ɤɚɤ: ɫɬɚɬɨɪ ɝɟɧɟɪɚɬɨɪɚ, ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɩɨɞɩɹɬɧɢɤ ɢ ɧɚɩɪɚɜɥɹɸɳɢɟ ɩɨɞɲɢɩɧɢɤɢ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɞɨɫɬɚɬɨɱɧɨ ɯɨɪɨɲɨ ɫɩɪɚɜɥɹɸɬɫɹ 

ɫɨ ɫɜɨɟɣ ɡɚɞɚɱɟɣ, ɧɨ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɥɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɨɧɢ ɧɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚɥɢɱɢɟ ɞɟɮɟɤɬɚ, ɚ ɪɟɚɝɢɪɭɸ ɧɚ ɭɠɟ 

ɪɚɡɜɢɬɵɣ ɞɟɮɟɤɬ, ɩɪɢɜɥɟɤɲɢɣ ɤ ɩɪɟɜɵɲɟɧɢɸ ɤɨɧɬɪɨɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɪɚɡɜɢɬɢɹ ɛɵɥɚ ɩɨɫɬɚɜɥɟɧɚ 

ɡɚɞɚɱɚ ɫɨɡɞɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ. Ɋɟɲɟɧɢɟɦ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɛɵɥɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɲɥɵɯ ɥɟɬ, ɚ ɬɚɤɠɟ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɨɢɫɤɚ 

ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ȽȺ.  

Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ, ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɮɟɤɬɚ ɧɚ ɪɚɧɧɟɣ ɫɬɚɞɢɢ ɟɝɨ ɪɚɡɜɢɬɢɹ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɩɥɚɧɢɪɨɜɚɬɶ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɢɫɤɥɸɱɢɬɶ ɚɜɚɪɢɣɧɵɟ ɨɫɬɚɧɨɜɵ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɪɚɡɜɢɬɢɢ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ ɚɥɝɨɪɢɬɦɨɜ, 

ɛɭɞɟɬ ɜɨɡɦɨɠɟɧ ɩɟɪɟɯɨɞ ɨɬ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɟɪɢɨɞɨɦ ɤ 

ɪɟɦɨɧɬɚɦ ɩɨ ɫɨɫɬɨɹɧɢɸ, ɱɬɨ ɩɨɡɜɨɥɢɬɶ ɫɨɤɪɚɬɢɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 

ɡɚɬɪɚɬɵ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɫɧɨɜɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜɧɟɞɪɟɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɹɜɥɹɟɬɫɹ 

ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ. ɉɨɞ ɧɚɫɬɪɨɣɤɨɣ ɩɨɧɢɦɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɭɫɬɚɜɨɤ ɫ ɰɟɥɶɸ 

ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ. Ⱦɨɜɨɞɤɚ ɥɸɛɨɝɨ ɚɥɝɨɪɢɬɦɚ — ɷɬɨ 

ɬɪɭɞɨɟɦɤɚɹ ɢ ɞɨɥɝɨɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ, ɤɨɬɨɪɚɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ 

ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ȽȺ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ, ɢ ɛɟɡ ɬɨɝɨ ɛɨɥɶɲɨɟ, ɜɪɟɦɹ 

ɧɚɫɬɪɨɣɤɢ. ɉɨɦɢɦɨ ɢɡɦɟɧɟɧɢɹ ɡɧɚɱɟɧɢɹ ɭɫɬɜɨɤ, ɜ ɩɪɨɰɟɫɫɟ ɨɩɵɬɧɨɣ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɞɨɛɚɜɥɟɧɢɟ ɜ ɚɥɝɨɪɢɬɦ ɧɨɜɵɯ ɮɭɧɤɰɢɣ ɢɥɢ 
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ɠɟ ɧɚɨɛɨɪɨɬ ɢɯ ɭɞɚɥɟɧɢɟ. ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ, ɦɨɠɟɦ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɫɟɝɨɞɧɹ ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɰɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɚɥɝɨɪɢɬɦɚ ɞɨɫɬɚɬɨɱɧɨ ɡɚɬɪɭɞɧɢɬɟɥɶɧɨ. 
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