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ɍȾɄ 547(07) 

ȻȻɄ 24.2ɹ7 

Ɇ202 

 

Ɇɚɥɵɣ ɩɪɚɤɬɢɤɭɦ ɩɨ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ. ȼɵɞɟɥɟɧɢɟ ɢ ɨɱɢɫɬɤɚ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɫɨɫɬ. ɘ.Ƚ.Ɍɪɢɲɢɧ, Ɇ.ȼ.ɒɚɮɟɟɜɚ, 
Ⱥ.ɂ.Ʉɭɞɪɹɜɰɟɜɚ; ȼɒɌɗ ɋɉɛȽɍɉɌȾ. – ɋɉɛ, 2018. – 40 ɫ. 

 

ȼ ɩɪɚɤɬɢɤɭɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɦɟɬɨɞɚɯ ɜɵɞɟɥɟɧɢɹ, 
ɨɱɢɫɬɤɢ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɤɨɧɫɬɚɧɬ ɬɜɟɪɞɵɯ ɢ ɠɢɞɤɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɨɩɢɫɚɧ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ.  

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɨɛɭɱɚɸɳɢɦɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 
18.03.01 «ɏɢɦɢɱɟɫɤɚɹ ɬɟɯɧɨɥɨɝɢɹ» ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ 
ɤɭɪɫɭ «Ɉɪɝɚɧɢɱɟɫɤɚɹ ɯɢɦɢɹ». 

 

Ɋɟɰɟɧɡɟɧɬɵ: ɞ-ɪ ɯɢɦ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ ɤɚɮɟɞɪɵ ɯɢɦɢɱɟɫɤɨɣ ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɥɢɦɟɪɨɜ ɎȽȻɈɍ ȼɉɈ «ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɫɤɢɣ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ (ɬɟɯɧɢɱɟɫɤɢɣ 
ɭɧɢɜɟɪɫɢɬɟɬ)» ɇ.Ʉ. ɋɤɜɨɪɰɨɜ; 
ɤɚɧɞ. ɯɢɦ. ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ ɮɢɡɢɱɟɫɤɨɣ ɢ 
ɤɨɥɥɨɢɞɧɨɣ ɯɢɦɢɢ ȼɒɌɗ ɋɉɛȽɍɉɌȾ ȿ.ɘ. Ⱦɟɦɶɹɧɰɟɜɚ  

 

ɉɨɞɝɨɬɨɜɥɟɧɨ ɢ ɪɟɤɨɦɟɧɞɨɜɚɧɨ ɤ ɩɟɱɚɬɢ ɤɚɮɟɞɪɨɣ ɨɪɝɚɧɢɱɟɫɤɨɣ ɯɢɦɢɢ 
ȼɒɌɗ ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 5 ɨɬ 28.03.2018 ɝ.). 

ɍɬɜɟɪɠɞɟɧɨ ɦɟɬɨɞɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ ɢɧɫɬɢɬɭɬɚ ɬɟɯɧɨɥɨɝɢɢ ȼɒɌɗ 
ɋɉɛȽɍɉɌȾ (ɩɪɨɬɨɤɨɥ № 4 ɨɬ 10.04.2018 ɝ.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© ȼɵɫɲɚɹ ɲɤɨɥɚ ɬɟɯɧɨɥɨɝɢɢ ɢ ɷɧɟɪɝɟɬɢɤɢ 

ɋɉɛȽɍɉɌȾ, 2018 

© Ɍɪɢɲɢɧ ɘ.Ƚ., ɒɚɮɟɟɜɚ Ɇ.ȼ., 
Ʉɭɞɪɹɜɰɟɜɚ Ⱥ.ɂ., 2018 
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1. ɈɋɇɈȼɇɕȿ ɉɊȺȼɂɅȺ ɊȺȻɈɌɕ ȼ ɅȺȻɈɊȺɌɈɊɂɂ 

ɈɊȽȺɇɂɑȿɋɄɈȽɈ ɋɂɇɌȿɁȺ 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɤɚɠɞɵɣ ɫɬɭɞɟɧɬ ɡɚɧɢɦɚɟɬ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɦɟɫɬɨ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɦ ɫɬɨɥɟ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧɵ 3 ɲɬɚɬɢɜɚ ɢ 

ɧɚɛɨɪ ɥɚɩɨɤ, ɤɨɥɟɰ ɢ ɡɚɠɢɦɨɜ ɤ ɧɢɦ. ɇɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɪɢɛɨɪɚɦɢ ɹɜɥɹɸɬɫɹ 

ɷɥɟɤɬɪɨɩɥɢɬɤɢ, ɤɨɬɨɪɵɟ ɪɚɡɦɟɳɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɨɦ ɞɥɹ ɷɬɨɝɨ 

ɦɟɫɬɟ. 

Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɫɜɨɛɨɞɧɵɦ ɢ ɱɢɫɬɵɦ. ɇɚ ɫɬɨɥɟ 

ɪɚɡɦɟɳɚɟɬɫɹ ɬɨɥɶɤɨ ɧɟɨɛɯɨɞɢɦɚɹ ɯɢɦɢɱɟɫɤɚɹ ɩɨɫɭɞɚ ɢ ɪɟɚɤɬɢɜɵ. ɋɬɭɞɟɧɬ 

ɨɛɹɡɚɧ ɢɦɟɬɶ ɩɪɢ ɫɟɛɟ ɪɚɛɨɱɭɸ ɨɞɟɠɞɭ – ɯɥɨɩɱɚɬɨɛɭɦɚɠɧɵɣ ɯɚɥɚɬ, ɚ ɬɚɤɠɟ 

ɩɨɥɨɬɟɧɰɟ ɢɥɢ ɱɢɫɬɭɸ ɬɪɹɩɤɭ. 

ȼ ɯɢɦɢɱɟɫɤɢɯ ɥɚɛɨɪɚɬɨɪɢɹɯ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɫɬɟɤɥɹɧɧɭɸ ɩɨɫɭɞɭ: 

ɫɬɚɤɚɧɵ, ɤɨɥɛɵ, ɞɟɮɥɟɝɦɚɬɨɪɵ, ɞɟɥɢɬɟɥɶɧɵɟ ɜɨɪɨɧɤɢ, ɯɥɨɪɤɚɥɶɰɢɟɜɵɟ 

ɬɪɭɛɤɢ, ɬɟɪɦɨɦɟɬɪɵ. Ɉɧɢ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɤɚɤ ɩɪɚɜɢɥɨ ɢɡ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɫɬɟɤɥɚ, ɤɨɬɨɪɨɟ ɭɫɬɨɣɱɢɜɨ ɤ ɤɢɫɥɨɬɚɦ, ɳɟɥɨɱɚɦ ɢ ɛɨɥɶɲɢɧɫɬɜɭ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɝɟɧɬɨɜ, ɨɛɥɚɞɚɟɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɥɢɧɟɣɧɨɝɨ 

ɪɚɫɲɢɪɟɧɢɹ. ɉɨɫɭɞɚ ɢɡ ɫɬɟɤɥɚ ɨɱɟɧɶ ɭɞɨɛɧɚ – ɨɧɚ ɩɪɨɡɪɚɱɧɚ, ɯɨɪɨɲɨ ɦɨɟɬɫɹ 

ɢ ɫɭɲɢɬɫɹ. Ɉɫɧɨɜɧɵɦ ɟɟ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɚɹ ɯɪɭɩɤɨɫɬɶ. 

ȼ ɪɚɛɨɬɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ ɱɢɫɬɭɸ ɢ ɰɟɥɭɸ (ɛɟɡ ɬɪɟɳɢɧ) 

ɯɢɦɢɱɟɫɤɭɸ ɩɨɫɭɞɭ. ɂɧɨɝɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɫɭɯɭɸ ɩɨɫɭɞɭ. ɗɬɨ ɨɫɨɛɟɧɧɨ 

ɜɚɠɧɨ, ɟɫɥɢ ɜ ɧɟɣ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɪɟɚɤɰɢɢ, ɢɞɭɳɢɟ ɬɨɥɶɤɨ ɜ ɨɬɫɭɬɫɬɜɢɟ 

ɫɥɟɞɨɜ ɜɥɚɝɢ.  

ɂɫɩɨɥɶɡɨɜɚɧɧɭɸ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɨɫɭɞɭ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɡɭ ɠɟ ɜɵɦɵɬɶ 

ɢ ɫɞɚɬɶ ɥɚɛɨɪɚɧɬɭ. Ƚɪɹɡɧɭɸ ɩɨɫɭɞɭ ɨɛɵɱɧɨ ɦɨɸɬ ɬɟɩɥɨɣ ɜɨɞɨɣ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɦɨɸɳɢɯ ɫɪɟɞɫɬɜ. ɉɪɢ ɷɬɨɦ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɳɟɬɤɢ ɢ 

ɟɪɲɢ. ɋɬɟɤɥɹɧɧɚɹ ɩɨɫɭɞɚ ɦɨɠɟɬ ɫɱɢɬɚɬɶɫɹ ɱɢɫɬɨɣ, ɟɫɥɢ ɧɚ ɟɟ ɫɬɟɧɤɚɯ ɜɨɞɚ 

ɨɛɪɚɡɭɟɬ ɪɚɜɧɨɦɟɪɧɭɸ ɩɥɟɧɤɭ. 



4 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɩɨɫɭɞɵ ɨɬ ɧɟɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

ɦɨɠɧɨ ɫɧɚɱɚɥɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɪɝɚɧɢɱɟɫɤɢɟ ɪɚɫɬɜɨɪɢɬɟɥɢ: ɫɩɢɪɬɵ, ɚɰɟɬɨɧ, 

ɯɥɨɪɨɮɨɪɦ ɢ ɞɪ., ɚ ɡɚɬɟɦ ɜɨɞɭ ɫ ɦɨɸɳɢɦ ɫɪɟɞɫɬɜɨɦ.  

ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɧɢɦɚɬɟɥɶɧɨ ɢɡɭɱɢɬɶ ɦɟɬɨɞɢɤɭ ɫɢɧɬɟɡɚ (ɩɪɨɩɢɫɶ), ɩɨ ɤɨɬɨɪɨɣ 

ɛɭɞɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɪɚɛɨɬɚ, ɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɜɨɣɫɬɜɚɦɢ ɢɡɭɱɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ 

ɢ ɢɫɯɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.  

ɇɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɜ 

ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɬɟɩɟɧɢ ɹɞɨɜɢɬɵ, ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ ɝɨɪɸɱɢɦɢ 

ɜɟɳɟɫɬɜɚɦɢ, ɚ ɧɟɤɨɬɨɪɵɟ ɜɡɪɵɜɨɨɩɚɫɧɵ. ɉɨɷɬɨɦɭ, ɪɚɛɨɬɚɹ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɢɧɬɟɡɚ, ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ 

ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

1.1. Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɫ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ 

1. ɋɬɭɞɟɧɬɵ ɩɪɢɫɬɭɩɚɸɬ ɤ ɪɚɛɨɬɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɬɨɥɶɤɨ ɜ ɩɪɢɫɭɬɫɬɜɢɢ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢɥɢ ɥɚɛɨɪɚɧɬɚ. Ɋɚɛɨɬɚɬɶ ɨɞɧɨɦɭ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

2. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɜ ɥɚɛɨɪɚɬɨɪɢɢ ɫɨɛɥɸɞɚɣɬɟ ɬɢɲɢɧɭ, ɱɢɫɬɨɬɭ ɢ 

ɩɨɪɹɞɨɤ ɧɚ ɫɜɨɟɦ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. ɇɟɥɶɡɹ ɨɫɬɚɜɥɹɬɶ ɞɟɣɫɬɜɭɸɳɭɸ ɭɫɬɚɧɨɜɤɭ 

ɛɟɡ ɩɪɢɫɦɨɬɪɚ. 

3. ɉɪɟɠɞɟ ɱɟɦ ɜɡɹɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ, ɜɧɢɦɚɬɟɥɶɧɨ 

ɩɪɨɱɢɬɚɣɬɟ ɧɚɞɩɢɫɶ ɧɚ ɷɬɢɤɟɬɤɟ ёɦɤɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɫɨɞɟɪɠɢɬɫɹ ɜɟɳɟɫɬɜɨ. 

4. ɇɟɥɶɡɹ ɛɪɚɬɶ ɯɢɦɢɱɟɫɤɢɟ ɪɟɚɤɬɢɜɵ ɪɭɤɚɦɢ. ɋɵɩɭɱɢɟ ɪɟɚɤɬɢɜɵ 

ɨɬɛɢɪɚɸɬ ɫɭɯɢɦ ɱɢɫɬɵɦ ɲɩɚɬɟɥɟɦ ɢɥɢ ɥɨɠɤɨɣ, ɠɢɞɤɨɫɬɢ ɨɬɦɟɪɹɸɬ 

ɰɢɥɢɧɞɪɨɦ, ɩɢɩɟɬɤɨɣ, ɲɩɪɢɰɟɦ. 

5. ȼ ɥɚɛɨɪɚɬɨɪɢɢ ɧɟɥɶɡɹ ɩɢɬɶ ɜɨɞɭ ɢ ɩɪɢɧɢɦɚɬɶ ɩɢɳɭ.  

6. Ɂɚɩɪɟɳɚɟɬɫɹ ɜɵɥɢɜɚɬɶ ɜ ɪɚɤɨɜɢɧɵ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɟ ɤɢɫɥɨɬɵ ɢ ɳёɥɨɱɢ. Ⱦɥɹ ɫɥɢɜɚ ɷɬɢɯ ɜɟɳɟɫɬɜ ɜ ɜɵɬɹɠɧɨɦ 

ɲɤɚɮɭ ɧɚɯɨɞɹɬɫɹ ɨɬɞɟɥɶɧɵɟ ёɦɤɨɫɬɢ. 
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7. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɛɪɨɫɚɬɶ ɜ ɪɚɤɨɜɢɧɭ ɛɭɦɚɝɭ, ɜɚɬɭ, ɪɚɡɛɢɬɨɟ ɫɬɟɤɥɨ. 

ɗɬɢ ɦɚɬɟɪɢɚɥɵ ɜɵɛɪɚɫɵɜɚɸɬ ɜ ɦɭɫɨɪɧɨɟ ɜɟɞɪɨ. 

8. Ɋɚɛɨɬɚɬɶ ɫ ɹɞɨɜɢɬɵɦɢ, ɪɚɡɞɪɚɠɚɸɳɢɦɢ ɨɪɝɚɧɵ ɞɵɯɚɧɢɹ ɢ ɫɢɥɶɧɨ 

ɩɚɯɧɭɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɜ ɜɵɬɹɠɧɨɦ ɲɤɚɮɭ ɩɪɢ ɯɨɪɨɲɨ 

ɞɟɣɫɬɜɭɸɳɟɣ ɜɟɧɬɢɥɹɰɢɢ. 

9. Ʌɟɝɤɨ ɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɠɢɞɤɨɫɬɢ (Ʌȼɀ) ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ 

(Ƚɀ) ɧɟɥɶɡɹ ɧɚɝɪɟɜɚɬɶ ɧɚ ɩɥɢɬɤɟ ɜ ɨɬɤɪɵɬɨɦ ɫɨɫɭɞɟ.  

10. ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɢɥɢ ɩɪɢ ɩɟɪɟɝɨɧɤɟ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɧɟɥɶɡɹ ɧɚɝɥɭɯɨ ɡɚɤɪɵɜɚɬɶ ɩɪɢɛɨɪ. ɉɪɢɛɨɪɵ ɞɥɹ 

ɫɢɧɬɟɡɚ ɢ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɞɨɥɠɧɵ ɫɨɨɛɳɚɬɶɫɹ ɫ ɚɬɦɨɫɮɟɪɨɣ. ɇɟɫɨɛɥɸɞɟɧɢɟ 

ɷɬɨɝɨ ɩɪɚɜɢɥɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɜɡɪɵɜɭ. 

11. ȼɨ ɜɪɟɦɹ ɧɚɝɪɟɜɚɧɢɹ ɜ ɩɪɨɛɢɪɤɚɯ ɢ ɤɨɥɛɚɯ ɠɢɞɤɢɯ ɢ ɬɜɟɪɞɵɯ 

ɜɟɳɟɫɬɜ ɧɟɥɶɡɹ ɧɚɩɪɚɜɥɹɬɶ ɢɯ ɨɬɜɟɪɫɬɢɹ ɧɚ ɫɟɛɹ ɢ ɫɨɫɟɞɟɣ. ɇɟɥɶɡɹ ɬɚɤɠɟ 

ɡɚɝɥɹɞɵɜɚɬɶ ɫɜɟɪɯɭ ɜ ɨɬɤɪɵɬɵɟ ɧɚɝɪɟɜɚɟɦɵɟ ɫɨɫɭɞɵ ɜɨ ɢɡɛɟɠɚɧɢɟ 

ɜɨɡɦɨɠɧɨɝɨ ɩɨɪɚɠɟɧɢɹ ɩɪɢ ɜɵɛɪɨɫɟ ɝɨɪɹɱɟɣ ɦɚɫɫɵ. 

12. ɉɪɢ ɩɟɪɟɝɨɧɤɟ ɠɢɞɤɨɫɬɟɣ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɤɢɩɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ 

ɩɨɪɢɫɬɵɟ ɬɟɥɚ («ɤɢɩɟɥɤɢ»). ɉɟɪɟɝɨɧɹɬɶ ɠɢɞɤɨɫɬɢ ɛɟɡ ɤɢɩɟɥɨɤ ɢɥɢ ɛɪɨɫɚɬɶ 

ɤɢɩɟɥɤɢ ɜ ɝɨɪɹɱɭɸ ɠɢɞɤɨɫɬɶ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ. Ʉɢɩɟɥɤɢ ɩɨɦɟɳɚɸɬ 

ɜ ɠɢɞɤɨɫɬɶ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɧɚɝɪɟɜɚɧɢɹ. 

13. Ʉɨɥɛɭ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɡɚɩɨɥɧɹɸɬ ɠɢɞɤɨɫɬɶɸ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ          

2/3 ɨɛɴɟɦɚ. ɉɪɢ ɩɟɪɟɝɨɧɤɟ Ʌȼɀ ɨɛɹɡɚɬɟɥɶɧɨ ɢɫɩɨɥɶɡɭɸɬ ɯɨɥɨɞɢɥɶɧɢɤɢ ɫ 

ɜɨɞɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ. ɇɟɥɶɡɹ ɩɟɪɟɝɨɧɹɬɶ ɠɢɞɤɨɫɬɢ ɞɨɫɭɯɚ - ɷɬɨ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɜɡɪɵɜɭ. ȼ ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɬɚɜɥɹɬɶ ɨɬ 1 ɞɨ 10 ɦɥ 

ɠɢɞɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɩɟɪɟɝɨɧɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ. 

14. Ɋɚɛɨɬɚɬɶ ɫ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɦɢ ɤɢɫɥɨɬɚɦɢ ɢ ɳɟɥɨɱɚɦɢ ɫɥɟɞɭɟɬ 

ɨɫɬɨɪɨɠɧɨ ɢ ɚɤɤɭɪɚɬɧɨ. ɉɪɢ ɪɚɡɛɚɜɥɟɧɢɢ ɤɢɫɥɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨ ɜɪɟɦɹ 

ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɤɢɫɥɨɬɭ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɩɪɢɛɚɜɥɹɬɶ ɤ ɜɨɞɟ, ɚ ɧɟ 

ɧɚɨɛɨɪɨɬ. Ƚɥɚɡɚ ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɱɤɚɦɢ ɢɥɢ ɦɚɫɤɨɣ ɢɡ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɬɟɤɥɚ. 
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15. ɉɪɢ ɩɨɩɚɞɚɧɢɢ ɤɢɫɥɨɬ ɧɚ ɤɨɠɭ ɧɭɠɧɨ ɛɵɫɬɪɨ ɩɪɨɦɵɬɶ ɨɛɨɠɠёɧɧɨɟ 

ɦɟɫɬɨ ɫɬɪɭёɣ ɜɨɞɵ, ɚ ɡɚɬɟɦ ɞɜɭɯ-, ɬɪёɯɩɪɨɰɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ ɫɨɞɵ. ɉɪɢ 

ɨɠɨɝɟ ɟɞɤɢɦɢ ɳɟɥɨɱɚɦɢ ɧɟɨɛɯɨɞɢɦɨ ɬɚɤɠɟ ɯɨɪɨɲɨ ɩɪɨɦɵɬɶ ɨɛɨɠɠёɧɧɨɟ 

ɦɟɫɬɨ ɜɨɞɨɣ, ɚ ɡɚɬɟɦ ɞɜɭɯ-, ɬɪёɯɩɪɨɰɟɧɬɧɵɦ ɪɚɫɬɜɨɪɨɦ ɭɤɫɭɫɧɨɣ ɤɢɫɥɨɬɵ. 

ɉɪɢ ɫɥɭɱɚɣɧɨɦ ɩɨɩɚɞɚɧɢɢ ɤɢɫɥɨɬɵ ɢɥɢ ɳёɥɨɱɢ ɜ ɝɥɚɡɚ ɬɨɬɱɚɫ ɩɪɨɦɵɬɶ ɢɯ 

ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɨɞɵ, ɚ ɡɚɬɟɦ ɨɛɪɚɛɨɬɚɬɶ ɬɚɦɩɨɧɨɦ, ɫɦɨɱɟɧɧɵɦ ɜ 

ɪɚɫɬɜɨɪɟ ɫɨɞɵ ɢɥɢ ɛɨɪɧɨɣ ɤɢɫɥɨɬɵ, ɢ ɜɧɨɜɶ ɩɪɨɦɵɬɶ ɜɨɞɨɣ. 

16. ɉɪɢ ɪɚɛɨɬɟ ɫ ɛɪɨɦɨɦ, ɪɬɭɬɶɸ, ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɧɚɬɪɢɟɦ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɪɚɛɨɬɟ ɫ ɫɨɫɭɞɚɦɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɩɟɪɟɝɨɧɤɟ ɩɨɞ ɜɚɤɭɭɦɨɦ, ɩɪɢ ɪɚɛɨɬɟ ɫɨ 

ɫɠɚɬɵɦɢ ɝɚɡɚɦɢ ɢɡ ɛɚɥɥɨɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ 

ɢɧɫɬɪɭɤɰɢɹɦɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɚɤɢɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɭɫɬɚɧɨɜɤɚɦɢ. 

17. ɉɪɢɫɬɭɩɚɹ ɤ ɪɚɛɨɬɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ, ɧɚɞɨ ɯɨɪɨɲɨ ɩɨɡɧɚɤɨɦɢɬɶɫɹ ɫɨ 

ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɹɳɢɤ ɫ ɩɟɫɤɨɦ, ɚɫɛɟɫɬɨɜɨɟ ɨɞɟɹɥɨ, 

ɨɝɧɟɬɭɲɢɬɟɥɶ) ɢ ɧɚɛɨɪɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɫɪɟɞɫɬɜ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ. 

18. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɭɠɧɨ ɫɪɚɡɭ ɨɬɤɥɸɱɢɬɶ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɜɟɧɬɢɥɹɰɢɸ ɢ ɩɨɞɚɱɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ 

ɡɚɝɨɪɚɧɢɹ. ȿɫɥɢ ɡɚɝɨɪɟɥɫɹ ɷɮɢɪ, ɛɟɧɡɨɥ, ɛɟɧɡɢɧ ɢ ɞɪɭɝɢɟ Ʌȼɀ, ɩɥɚɦɹ ɬɭɲɢɬɶ 

ɩɟɫɤɨɦ ɢɥɢ ɚɫɛɟɫɬɨɜɵɦ ɨɞɟɹɥɨɦ, ɩɪɟɞɨɬɜɪɚɬɢɜ ɞɨɫɬɭɩ ɤɢɫɥɨɪɨɞɚ. ȼ ɫɥɭɱɚɟ 

ɜɨɫɩɥɚɦɟɧɟɧɢɹ ɨɞɟɠɞɵ ɧɟɨɛɯɨɞɢɦɨ ɧɟɦɟɞɥɟɧɧɨ ɧɚɛɪɨɫɢɬɶ ɧɚ ɩɨɫɬɪɚɞɚɜɲɟɝɨ 

ɯɚɥɚɬ, ɨɞɟɹɥɨ, ɤɭɪɬɤɭ. ɇɢ ɜ ɤɨɟɦ ɫɥɭɱɚɟ ɧɟ ɞɚɜɚɬɶ ɟɦɭ ɛɟɠɚɬɶ, ɬɚɤ ɤɚɤ ɷɬɨ 

ɭɫɢɥɢɜɚɟɬ ɩɥɚɦɹ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɡɜɚɬɶ ɩɨɠɚɪɧɭɸ ɤɨɦɚɧɞɭ ɩɨ 

ɬɟɥɟɮɨɧɭ 01 ɢɥɢ 112. 

19. Ɂɚɤɨɧɱɢɜ ɪɚɛɨɬɭ ɜ ɥɚɛɨɪɚɬɨɪɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɤɥɸɱɢɬɶ 

ɷɥɟɤɬɪɨɩɥɢɬɤɭ, ɜɵɦɵɬɶ ɥɚɛɨɪɚɬɨɪɧɭɸ ɩɨɫɭɞɭ, ɨɫɬɚɬɤɢ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ  

ɫɞɚɬɶ ɥɚɛɨɪɚɧɬɭ ɧɚ ɫɥɢɜ, ɩɨɫɬɚɜɢɬɶ ɧɚ ɦɟɫɬɨ ɲɬɚɬɢɜɵ, ɩɪɨɬɟɪɟɬɶ ɫɬɨɥ, ɫɞɚɬɶ 

ɥɚɛɨɪɚɧɬɭ ɫɜɨɟ ɪɚɛɨɱɟɟ ɦɟɫɬɨ. ɉɨɫɥɟ ɪɚɛɨɬɵ ɬɳɚɬɟɥɶɧɨ ɜɵɦɵɬɶ ɪɭɤɢ. 
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2. ɆȿɌɈȾɕ ȼɕȾȿɅȿɇɂə ɂ ɈɑɂɋɌɄɂ ɈɊȽȺɇɂɑȿɋɄɂɏ 

ȼȿɓȿɋɌȼ 

 

2.1. Ʉɪɢɫɬɚɥɥɢɡɚɰɢя 

Кɪɢɫɬɚɥɥɢɡɚɰɢɹ - ɨɞɢɧ ɢɡ ɜɚɠɧɟɣɲɢɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɬɜɟɪɞɵɯ 

ɜɟɳɟɫɬɜ. Ɉɧ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɢɱɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɨɱɢɳɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɟɝɨ ɩɪɢɦɟɫɟɣ, ɚ ɬɚɤɠɟ ɧɚ ɪɚɡɥɢɱɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 

ɨɱɢɳɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɝɨɪɹɱɟɦ ɢ ɯɨɥɨɞɧɨɦ ɪɚɫɬɜɨɪɢɬɟɥɟ. Ʉɪɢɫɬɚɥɥɢɡɚɰɢɹ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɷɬɚɩɵ: 

1) ɜɵɛɨɪ ɪɚɫɬɜɨɪɢɬɟɥɹ; 

2) ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɪɚɫɬɜɨɪɚ; 

3) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɭɞɚɥɟɧɢɟ ɩɪɢɦɟɫɟɣ; 

4) ɮɢɥɶɬɪɨɜɚɧɢɟ ɝɨɪɹɱɟɝɨ ɪɚɫɬɜɨɪɚ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɧɟɪɚɫɬɜɨɪɢɜɲɢɯɫɹ 

ɩɪɢɦɟɫɟɣ (ɱɚɫɬɨ ɨɬ ɩɪɢɛɚɜɥɹɟɦɨɝɨ ɞɥɹ ɨɱɢɫɬɤɢ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ); 

5) ɨɯɥɚɠɞɟɧɢɟ ɪɚɫɬɜɨɪɚ (ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ ɜɟɳɟɫɬɜɚ); 

6) ɨɬɞɟɥɟɧɢɟ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɤɪɢɫɬɚɥɥɨɜ ɨɬ ɦɚɬɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ 

ɮɢɥɶɬɪɨɜɚɧɢɟɦ; 

7) ɩɪɨɦɵɜɤɭ ɤɪɢɫɬɚɥɥɨɜ ɱɢɫɬɵɦ ɪɚɫɬɜɨɪɢɬɟɥɟɦ; 

8) ɫɭɲɤɭ ɤɪɢɫɬɚɥɥɨɜ; 

9) ɤɨɧɬɪɨɥɶ ɱɢɫɬɨɬɵ ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ 

ɩɥɚɜɥɟɧɢɹ. 

 

Вɵɛɨɪ ɪɚɫɬɜɨɪɢɬɟɥɹ 

Ɋɚɫɬɜɨɪɢɬɟɥɶ ɞɨɥɠɟɧ ɯɨɪɨɲɨ ɪɚɫɬɜɨɪɹɬɶ ɨɱɢɳɚɟɦɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɪɢ 

ɧɚɝɪɟɜɚɧɢɢ ɢ ɩɥɨɯɨ – ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ. ɉɪɢɦɟɫɢ ɥɢɛɨ ɜɨɨɛɳɟ ɧɟ ɞɨɥɠɧɵ 

ɪɚɫɬɜɨɪɹɬɶɫɹ (ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɯ ɭɞɚɥɹɸɬ ɮɢɥɶɬɪɨɜɚɧɢɟɦ ɝɨɪɹɱɟɝɨ 

ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ), ɥɢɛɨ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɪɚɫɬɜɨɪɢɦɨɫɬɶɸ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɱɢɳɚɟɦɵɦ ɜɟɳɟɫɬɜɨɦ ɞɚɠɟ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ. ɉɪɢ ɷɬɨɦ ɨɧɢ ɨɫɬɚɧɭɬɫɹ ɜ ɦɚɬɨɱɧɨɦ ɪɚɫɬɜɨɪɟ. Ɋɚɫɬɜɨɪɢɬɟɥɶ ɧɟ 

ɞɨɥɠɟɧ ɯɢɦɢɱɟɫɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɱɢɳɚɟɦɵɦ ɜɟɳɟɫɬɜɨɦ. ɇɟɪɟɞɤɨ 
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ɨɱɢɳɚɟɦɵɣ ɩɪɨɞɭɤɬ ɫɨɞɟɪɠɢɬ ɧɟɫɤɨɥɶɤɨ ɩɪɢɦɟɫɟɣ, ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɸɳɢɯɫɹ 

ɩɨ ɫɜɨɟɣ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɢ ɪɚɫɬɜɨɪɢɦɨɫɬɢ. ȼ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɬɪɭɞɧɨ 

ɩɨɞɨɛɪɚɬɶ ɪɚɫɬɜɨɪɢɬɟɥɶ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɷɮɮɟɤɬɢɜɧɭɸ ɨɱɢɫɬɤɭ ɫɪɚɡɭ ɨɬ 

ɜɫɟɯ ɡɚɝɪɹɡɧɟɧɢɣ. ɍɫɩɟɯɚ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ ɢɡ ɞɜɭɯ ɢɥɢ ɞɚɠɟ ɬɪёɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜɵɛɪɚɧɧɵɯ ɢɡ ɪɚɡɧɵɯ 

ɤɥɚɫɫɨɜ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, ɥɢɛɨ ɩɪɢɦɟɧɹɬɶ ɫɦɟɫɶ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. ɗɬɨ 

ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɪɚɫɬɜɨɪɢɬɟɥɶ ɨɛɥɚɞɚɟɬ ɧɚɫɬɨɥɶɤɨ 

ɜɵɫɨɤɨɣ ɪɚɫɬɜɨɪɹɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɱɢɳɚɟɦɨɦɭ 

ɜɟɳɟɫɬɜɭ, ɱɬɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɟɝɨ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. ɑɬɨɛɵ 

ɞɨɛɢɬɶɫɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɫɧɢɠɟɧɢɹ ɪɚɫɬɜɨɪɢɦɨɫɬɢ, ɤ ɷɬɨɦɭ ɪɚɫɬɜɨɪɢɬɟɥɸ 

ɞɨɛɚɜɥɹɸɬ ɜɬɨɪɨɣ, ɧɟɨɝɪɚɧɢɱɟɧɧɨ ɫ ɧɢɦ ɫɦɟɲɢɜɚɸɳɢɣɫɹ ɢ ɩɥɨɯɨ 

ɪɚɫɬɜɨɪɹɸɳɢɣ ɨɱɢɳɚɟɦɨɟ ɫɨɟɞɢɧɟɧɢɟ. ȼɵɛɨɪ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɜɨɞɹɬ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɛɢɪɨɱɧɵɯ ɨɩɵɬɨɜ. ɇɟɛɨɥɶɲɭɸ ɧɚɜɟɫɤɭ ɨɱɢɳɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɬɜɨɪɹɸɬ 

ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɢɫɫɥɟɞɭɟɦɨɝɨ ɤɢɩɹɳɟɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ ɢɥɢ ɫɦɟɫɢ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɡɚɬɟɦ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɰɟɧɢɜɚɸɬ ɩɨɥɧɨɬɭ ɜɵɞɟɥɟɧɢɹ 

ɤɪɢɫɬɚɥɥɨɜ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ. 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɜɟɳɟɫɬɜ ɤɚɤ ɩɪɚɜɢɥɨ ɫɢɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ 

ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɫɬɜɨɪɚ. Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ ɩɪɢɦɟɧɟɧɢɹ 

ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɢ ɜɵɲɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɡɥɨɠɟɧɢɹ ɨɱɢɳɚɟɦɵɯ ɜɟɳɟɫɬɜ. 

ɉɪɢ ɜɵɛɨɪɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɨɛɳɢɦ ɩɪɚɜɢɥɨɦ: 

"ɩɨɞɨɛɧɨɟ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɩɨɞɨɛɧɨɦ". Ɍɚɤ, ɩɨɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɥɭɱɲɟ ɪɚɫɬɜɨɪɢɦɵ ɜ ɩɨɥɹɪɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɬɚɤɢɯ ɤɚɤ ɜɨɞɚ, 

ɫɩɢɪɬɵ, ɤɟɬɨɧɵ, ɫɥɨɠɧɵɟ ɷɮɢɪɵ, ɤɢɫɥɨɬɵ ɢ ɬ.ɞ. ɇɟɩɨɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 

ɥɭɱɲɟ ɪɚɫɬɜɨɪɢɦɵ ɜ ɧɟɩɨɥɹɪɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ, ɬɚɤɢɯ ɤɚɤ ɛɟɧɡɨɥ, ɝɟɤɫɚɧ, 

ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɣ ɭɝɥɟɪɨɞ ɢ ɬ.ɞ. 
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ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɝɨɪɹɱɟɝɨ ɪɚɫɬɜɨɪɚ 

Ⱦɥɹ ɪɚɫɬɜɨɪɟɧɢɹ ɜɟɳɟɫɬɜ ɜ ɜɨɞɟ ɢɫɩɨɥɶɡɭɸɬ ɯɢɦɢɱɟɫɤɢɟ ɫɬɚɤɚɧɵ ɢɥɢ 

ɯɢɦɢɱɟɫɤɢɟ ɤɨɥɛɵ, ɨɛɨɝɪɟɜɚɟɦɵɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɷɥɟɤɬɪɨɩɥɢɬɤɟ.  

ȿɫɥɢ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɨɱɢɳɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɤɢɩɹɳɟɣ ɜɨɞɟ ɧɟɢɡɜɟɫɬɧɚ, 

ɟɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ, ɪɚɫɬɜɨɪɹɹ ɧɟɛɨɥɶɲɭɸ ɧɚɜɟɫɤɭ ɜ ɩɪɨɛɢɪɤɟ. 

Ɂɚɬɟɦ, ɩɨɥɶɡɭɹɫɶ ɪɟɡɭɥɶɬɚɬɚɦɢ ɨɩɪɟɞɟɥɟɧɢɹ, ɤ ɨɬɜɟɲɟɧɧɨɦɭ ɤɨɥɢɱɟɫɬɜɭ 

ɨɱɢɳɚɟɦɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢɥɢɜɚɸɬ ɧɟɫɤɨɥɶɤɨ ɦɟɧɶɲɟɟ, ɱɟɦ ɬɪɟɛɭɟɬɫɹ ɞɥɹ 

ɨɛɪɚɡɨɜɚɧɢɹ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ. ɋɦɟɫɶ ɩɪɢ 

ɧɟɩɪɟɪɵɜɧɨɦ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ ɞɨɜɨɞɹɬ ɞɨ ɤɢɩɟɧɢɹ. 

Ɂɚɬɟɦ ɤ ɧɟɣ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɩɪɢɥɢɜɚɸɬ ɜɨɞɭ (ɤɚɠɞɵɣ ɪɚɡ ɞɨɜɨɞɹ 

ɪɚɫɬɜɨɪ ɞɨ ɤɢɩɟɧɢɹ) ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɨɱɢɳɚɟɦɨɟ ɜɟɳɟɫɬɜɨ ɩɨɥɧɨɫɬɶɸ ɧɟ 

ɪɚɫɬɜɨɪɢɬɫɹ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɪɚɫɬɜɨɪɟɧɢɟ ɦɨɠɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ, ɨɫɨɛɟɧɧɨ ɟɫɥɢ ɪɚɫɬɜɨɪɹɟɦɵɣ ɩɪɨɞɭɤɬ 

ɫɨɞɟɪɠɢɬ ɤɪɭɩɧɵɟ ɤɪɢɫɬɚɥɥɵ ɢ ɤɨɦɤɢ. ȼ ɜɟɳɟɫɬɜɟ ɦɨɝɭɬ ɬɚɤɠɟ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɧɟɪɚɫɬɜɨɪɢɦɵɟ ɩɪɢɦɟɫɢ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɪɰɢɣ ɜɨɞɵ ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɢɜɲɟɝɨɫɹ ɜɟɳɟɫɬɜɚ ɧɟ 

ɭɦɟɧɶɲɚɟɬɫɹ, ɫɥɟɞɭɟɬ ɩɪɟɤɪɚɬɢɬɶ ɩɪɢɛɚɜɥɟɧɢɟ ɜɨɞɵ. Ɂɚɬɟɦ ɩɨɥɭɱɟɧɧɵɣ 

ɝɨɪɹɱɢɣ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɮɢɥɶɬɪɭɸɬ. 

Ɋɚɫɬɜɨɪɟɧɢɟ ɜɟɳɟɫɬɜ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɜɟɞɭɬ ɩɨ ɬɨɣ ɠɟ 

ɦɟɬɨɞɢɤɟ, ɱɬɨ ɢ ɜ ɜɨɞɟ. Ɉɞɧɚɤɨ, ɭɱɢɬɵɜɚɹ ɬɨɤɫɢɱɧɨɫɬɶ ɢ ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ 

ɛɨɥɶɲɢɧɫɬɜɚ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜɫɟ ɨɩɟɪɚɰɢɢ ɩɪɨɜɨɞɹɬ ɜ ɤɨɥɛɟ, 

ɫɧɚɛɠёɧɧɨɣ ɨɛɪɚɬɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɫɬɜɨɪɢɬɟɥɶ, 

ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ ɜɟɳɟɫɬɜɚ, ɩɪɢɥɢɜɚɸɬ ɧɟɛɨɥɶɲɢɦɢ 

ɩɨɪɰɢɹɦɢ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɯɨɥɨɞɢɥɶɧɢɤ. 

 

ɍɞɚɥɟɧɢɟ ɩɪɢɦɟɫɟɣ ɢ ɨɱɢɫɬɤɚ ɪɚɫɬɜɨɪɨɜ 

Ɉɱɟɧɶ ɡɚɝɪɹɡɧёɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɫɨɛɟɧɧɨ ɫɨɞɟɪɠɚɳɢɟ ɫɦɨɥɢɫɬɵɟ 

ɩɪɢɦɟɫɢ, ɞɨɜɨɥɶɧɨ ɬɪɭɞɧɨ ɨɱɢɫɬɢɬɶ ɤɪɢɫɬɚɥɥɢɡɚɰɢɟɣ. ȼ ɩɨɞɨɛɧɵɯ ɫɥɭɱɚɹɯ 

ɪɚɫɬɜɨɪɵ ɨɱɢɳɚɟɦɵɯ ɜɟɳɟɫɬɜ ɨɛɪɚɛɚɬɵɜɚɸɬ ɚɞɫɨɪɛɟɧɬɚɦɢ. Ɋɚɫɬɟɪɬɵɣ ɜ 
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ɩɨɪɨɲɨɤ ɚɞɫɨɪɛɟɧɬ, ɧɚɩɪɢɦɟɪ ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ, ɨɫɬɨɪɨɠɧɨ, 

ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ ɩɪɢɫɵɩɚɸɬ ɤ ɧɚɫɵɳɟɧɧɨɦɭ ɪɚɫɬɜɨɪɭ, ɢɦɟɸɳɟɦɭ 

ɬɟɦɩɟɪɚɬɭɪɭ ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ, ɢɧɚɱɟ ɜɨɡɦɨɠɧɨ 

ɛɭɪɧɨɟ ɜɫɤɢɩɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢ ɜɵɛɪɨɫ ɟё ɢɡ ɤɨɥɛɵ. ɑɬɨɛɵ ɚɞɫɨɪɛɰɢɹ ɩɪɨɲɥɚ 

ɩɨɥɧɟɟ, ɪɚɫɬɜɨɪ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ ɤɢɩɹɬɹɬ ɫ ɭɝɥɟɦ. Ɂɚɬɟɦ ɩɪɨɜɨɞɹɬ ɝɨɪɹɱɟɟ 

ɮɢɥɶɬɪɨɜɚɧɢɟ. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɞɫɨɪɛɟɧɬɚ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɫɨɫɬɚɜɥɹɟɬ 

ɨɛɵɱɧɨ 0.5-2 % ɨɬ ɦɚɫɫɵ ɨɱɢɳɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ. ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 

ɭɝɨɥɶ ɜ ɬɨɣ ɢɥɢ ɢɧɨɣ ɦɟɪɟ ɚɞɫɨɪɛɢɪɭɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɟ ɫɨɟɞɢɧɟɧɢɟ, 

ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɟɧɢɟ ɢɡɛɵɬɨɱɧɨɝɨ ɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɬɟɪɹɦ 

ɨɫɧɨɜɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

Ⱥɞɫɨɪɛɰɢɨɧɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɚɤɬɢɜɢɪɨɜɚɧɧɨɝɨ ɭɝɥɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɪɚɡɥɢɱɧɵɦ ɩɪɢɦɟɫɹɦ ɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɧɟɨɞɢɧɚɤɨɜɚ. əɜɥɹɹɫɶ 

ɧɟɩɨɥɹɪɧɵɦ ɝɢɞɪɨɮɨɛɧɵɦ ɚɞɫɨɪɛɟɧɬɨɦ, ɨɧ ɯɨɪɨɲɨ ɩɨɝɥɨɳɚɟɬ ɪɚɫɬɜɨɪёɧɧɵɟ 

ɜɟɳɟɫɬɜɚ ɢɡ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ ɢ ɩɨɥɹɪɧɵɯ ɠɢɞɤɨɫɬɟɣ - ɫɩɢɪɬɨɜ, ɫɥɨɠɧɵɯ 

ɷɮɢɪɨɜ, ɚɦɢɞɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɩɪɢɦɟɫɟɣ ɢɡ ɦɚɥɨɩɨɥɹɪɧɵɯ ɢ 

ɧɟɩɨɥɹɪɧɵɯ, ɧɚɩɪɢɦɟɪ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ, ɜ ɤɨɬɨɪɵɯ 

ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ ɭɝɨɥɶ ɧɟ ɜɫɟɝɞɚ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɟɧ, ɢɫɩɨɥɶɡɭɸɬ 

ɚɤɬɢɜɧɵɣ ɨɤɫɢɞ ɚɥɸɦɢɧɢɹ ɢɥɢ ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɣ ɫɢɥɢɤɚɝɟɥɶ.  

 

Ɏɢɥɶɬɪɨɜɚɧɢɟ ɝɨɪɹɱɟɝɨ ɪɚɫɬɜɨɪɚ 

Ɏɢɥɶɬɪɨɜɚɧɢɟ ɝɨɪɹɱɟɝɨ ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɧɚɞɨ ɩɪɨɜɨɞɢɬɶ ɤɚɤ 

ɦɨɠɧɨ ɛɵɫɬɪɟɟ, ɱɬɨɛɵ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɩɨɬɟɪɢ ɜɟɳɟɫɬɜɚ ɡɚ ɫɱёɬ ɟɝɨ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɧɚ ɮɢɥɶɬɪɟ ɢɥɢ ɜ ɬɪɭɛɤɟ ɜɨɪɨɧɤɢ. Ⱦɥɹ ɷɬɨɝɨ ɨɛɵɤɧɨɜɟɧɧɭɸ 

ɜɨɪɨɧɤɭ ɩɨɦɟɳɚɸɬ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɨɛɨɝɪɟɜɚɬɟɥɶɧɵɣ ɤɨɠɭɯ, ɤɨɬɨɪɵɣ 

ɡɚɩɨɥɧɹɸɬ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɨɪɨɧɤɚ ɩɪɨɝɪɟɟɬɫɹ, ɫɦɚɱɢɜɚɸɬ 

ɮɢɥɶɬɪ ɱɢɫɬɵɦ ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɢ ɮɢɥɶɬɪɭɸɬ ɝɨɪɹɱɢɣ ɪɚɫɬɜɨɪ ɨɛɵɱɧɵɦ 

ɨɛɪɚɡɨɦ. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɜɨɞɧɵɦɢ ɪɚɫɬɜɨɪɚɦɢ ɭɞɨɛɧɨ ɧɚɝɪɟɜɚɬɶ ɮɢɥɶɬɪɨɜɚɥɶɧɭɸ 

ɜɨɪɨɧɤɭ ɩɚɪɚɦɢ ɮɢɥɶɬɪɭɟɦɨɝɨ ɪɚɫɬɜɨɪɚ (ɜɨɞɵ). Ⱦɥɹ ɷɬɨɝɨ ɜ ɫɬɚɤɚɧ, ɜ 
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ɤɨɬɨɪɵɣ ɩɪɟɞɩɨɥɚɝɚɸɬ ɨɬɮɢɥɶɬɪɨɜɵɜɚɬɶ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɨɱɢɳɚɟɦɨɝɨ 

ɜɟɳɟɫɬɜɚ, ɧɚɥɢɜɚɸɬ ɫɬɨɥɶɤɨ ɜɨɞɵ, ɱɬɨɛɵ ɬɨɥɳɢɧɚ ɟё ɫɥɨɹ ɛɵɥɚ 0.5-1 ɫɦ. 

Ɂɚɬɟɦ ɜ ɫɬɚɤɚɧ ɜɫɬɚɜɥɹɸɬ ɜɨɪɨɧɤɭ, ɞɢɚɦɟɬɪ ɜɟɪɯɧɟɝɨ ɫɟɱɟɧɢɹ ɤɨɬɨɪɨɣ ɧɟ 

ɧɚɦɧɨɝɨ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪɚ ɫɬɚɤɚɧɚ. ȼɨɞɭ ɞɨɜɨɞɹɬ ɞɨ ɤɢɩɟɧɢɹ. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ 

ɩɚɪɵ ɜɨɞɵ ɧɚɝɪɟɸɬ ɜɨɪɨɧɤɭ, ɜ ɧɟё ɩɨɦɟɳɚɸɬ ɮɢɥɶɬɪ ɢ ɮɢɥɶɬɪɭɸɬ ɝɨɪɹɱɢɣ 

ɪɚɫɬɜɨɪ, ɧɟ ɫɧɢɦɚɹ ɩɪɢ ɷɬɨɦ ɫɬɚɤɚɧ ɫ ɧɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɩɪɢɛɨɪɚ. 

 

Ɉɫɚɠɞɟɧɢɟ ɤɪɢɫɬɚɥɥɨɜ ɢɡ ɪɚɫɬɜɨɪɚ ɢ ɢɯ ɨɬɞɟɥɟɧɢɟ 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɜɨɡɦɨɠɧɨ ɛɨɥɟɟ ɱɢɫɬɨɝɨ ɩɪɨɞɭɤɬɚ ɝɨɪɹɱɢɣ ɧɚɫɵɳɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ɨɯɥɚɠɞɚɸɬ ɦɟɞɥɟɧɧɨ. Ɍɨɥɶɤɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɚ 

ɞɨɫɬɢɝɧɟɬ ɤɨɦɧɚɬɧɨɣ, ɟɝɨ ɨɯɥɚɠɞɚɸɬ ɯɨɥɨɞɧɨɣ ɩɪɨɬɨɱɧɨɣ ɜɨɞɨɣ ɢɥɢ 

ɩɨɦɟɳɚɸɬ ɜ ɯɨɥɨɞɢɥɶɧɢɤ. Ȼɨɥɟɟ ɝɥɭɛɨɤɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɨɯɥɚɠɞɚɸɳɢɯ ɫɦɟɫɟɣ ɫɥɟɞɭɟɬ ɢɡɛɟɝɚɬɶ, ɜɜɢɞɭ ɜɨɡɦɨɠɧɨɝɨ ɜɵɩɚɞɚɧɢɹ ɜ 

ɨɫɚɞɨɤ ɩɪɢɦɟɫɟɣ. 

Ɉɫɨɛɨɣ ɬɳɚɬɟɥɶɧɨɫɬɢ ɬɪɟɛɭɟɬ ɪɚɛɨɬɚ ɫ ɜɟɳɟɫɬɜɚɦɢ, ɫɤɥɨɧɧɵɦɢ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɟɪɟɫɵɳɟɧɧɵɟ ɪɚɫɬɜɨɪɵ. ɉɪɢ ɨɯɥɚɠɞɟɧɢɢ ɪɚɫɬɜɨɪɨɜ ɬɚɤɢɯ 

ɜɟɳɟɫɬɜ ɤɪɢɫɬɚɥɥɵ ɞɨɥɝɨ ɧɟ ɜɵɞɟɥɹɸɬɫɹ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ 

ɰɟɧɬɪɨɜ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ. ɇɟɤɨɬɨɪɵɟ ɫɨɟɞɢɧɟɧɢɹ ɜ ɨɬɫɭɬɫɬɜɢɟ ɰɟɧɬɪɨɜ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɫɤɥɨɧɧɵ ɜɵɞɟɥɹɬɶɫɹ ɢɡ ɪɚɫɬɜɨɪɨɜ ɜ ɜɢɞɟ ɦɚɫɥɚ. Ɉɱɢɫɬɤɚ 

ɜɟɳɟɫɬɜɚ ɩɪɢ ɷɬɨɦ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɞɚɠɟ ɟɫɥɢ ɦɚɫɥɨ ɩɪɢ 

ɞɚɥɶɧɟɣɲɟɦ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɬɜɟɪɞɟɜɚɟɬ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ 

ɩɪɢɦɟɧɹɸɬ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ, ɧɚɩɪɢɦɟɪ, "ɜɜɟɞɟɧɢɟ ɡɚɬɪɚɜɤɢ" 

ɬ.ɟ. ɜɧɟɫɟɧɢɟ ɜ ɨɯɥɚɠɞɚɟɦɵɣ ɪɚɫɬɜɨɪ ɧɟɫɤɨɥɶɤɢɯ ɱɢɫɬɵɯ ɤɪɢɫɬɚɥɥɨɜ 

ɩɨɞɜɟɪɝɚɟɦɨɝɨ ɨɱɢɫɬɤɟ ɜɟɳɟɫɬɜɚ. Ɍɚɤɢɟ ɤɪɢɫɬɚɥɥɵ ɢɧɨɝɞɚ ɭɞɚёɬɫɹ ɩɨɥɭɱɢɬɶ, 

ɢɫɩɚɪɢɜ ɧɚ ɱɚɫɨɜɨɦ ɫɬɟɤɥɟ ɧɟɫɤɨɥɶɤɨ ɤɚɩɟɥɶ ɞɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

Ʉɪɢɫɬɚɥɥɢɡɚɰɢɸ ɜɵɡɵɜɚɟɬ ɬɚɤɠɟ ɢɧɬɟɧɫɢɜɧɨɟ ɩɨɬɢɪɚɧɢɟ ɫɬɟɤɥɹɧɧɨɣ 

ɩɚɥɨɱɤɨɣ ɨ ɜɧɭɬɪɟɧɧɢɟ ɫɬɟɧɤɢ ɤɪɢɫɬɚɥɥɢɡɚɬɨɪɚ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɜɵɩɚɜɲɢɣ ɩɪɨɞɭɤɬ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬ 

ɧɚ ɜɨɪɨɧɤɟ Ȼɸɯɧɟɪɚ (ɪɢɫ. 2.1) ɩɭɬёɦ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨɞ ɭɦɟɧɶɲɟɧɧɵɦ 

ɞɚɜɥɟɧɢɟɦ.  
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Ɋɢɫ. 2.1. ɉɪɢɛɨɪ ɞɥɹ ɮɢɥɶɬɪɨɜɚɧɢɹ 
ɩɨɞ ɭɦɟɧɶɲɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ:  
1 – ɜɨɪɨɧɤɚ Ȼɸɯɧɟɪɚ; 2 – ɤɨɥɛɚ 
Ȼɭɧɡɟɧɚ 

Ɋɢɫ. 2.2. ȼɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ  

 

ɉɪɢɦɟɱɚɧɢɟ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɭɦɟɧɶɲɟɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɦɟɧɹɸɬɫɹ 

ɜɨɞɨɫɬɪɭɣɧɵɟ ɢ ɦɚɫɥɹɧɵɟ ɧɚɫɨɫɵ. ȼɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ ɩɪɢɤɪɟɩɥɹɸɬ ɤ 

ɜɨɞɨɩɪɨɜɨɞɧɨɦɭ  ɤɪɚɧɭ  ɩɪɢ ɩɨɦɨɳɢ  ɤɭɫɤɚ  ɬɨɥɫɬɨɫɬɟɧɧɨɝɨ ɪɟɡɢɧɨɜɨɝɨ 

ɲɥɚɧɝɚ ɢ ɡɚɤɪɟɩɥɹɸɬ ɯɨɦɭɬɚɦɢ. ȼɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɜɨɞɨɫɬɪɭɣɧɨɝɨ ɧɚɫɨɫɚ 

(ɪɢɫ. 2.2) ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɜɫɬɚɜɥɟɧɧɵɯ ɨɞɧɚ ɜ ɞɪɭɝɭɸ ɫɬɟɤɥɹɧɧɵɯ ɬɪɭɛɨɤ 

ɪɚɡɥɢɱɧɨɝɨ  ɞɢɚɦɟɬɪɚ. ȼɟɪɯɧɹɹ ɬɪɭɛɤɚ ɫɭɠɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɱɚɫɬɢ, ɜɨɞɚ 

ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɧɟɟ ɨɱɟɧɶ ɬɨɧɤɨɣ ɫɬɪɭɟɣ ɫ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ, ɭɜɥɟɤɚɹ ɡɚ 

ɫɨɛɨɣ ɦɨɥɟɤɭɥɵ ɜɨɡɞɭɯɚ ɢ ɫɨɡɞɚɜɚɹ ɪɚɡɪɟɠɟɧɢɟ ɜɨ ɜɧɟɲɧɟɣ ɤɚɦɟɪɟ. ɉɪɢ 

ɯɨɪɨɲɟɦ ɧɚɩɨɪɟ ɜɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ ɫɨɡɞɚɸɬ ɜɚɤɭɭɦ ɞɨ 10-20 ɦɦ ɪɬ. ɫɬ. 

ȼɨɞɨɫɬɪɭɣɧɵɟ ɧɚɫɨɫɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɟɤɥɚ, ɧɟɪɠɚɜɟɸɳɟɣ ɫɬɚɥɢ ɢɥɢ 

ɩɥɚɬɦɚɫɫ. 

Ʉɪɢɫɬɚɥɥɵ ɬɳɚɬɟɥɶɧɨ ɩɪɨɦɵɜɚɸɬ ɧɚ ɮɢɥɶɬɪɟ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ 

ɯɨɥɨɞɧɨɝɨ ɱɢɫɬɨɝɨ ɪɚɫɬɜɨɪɢɬɟɥɹ. ɇɚɡɧɚɱɟɧɢɟ ɩɪɨɦɵɜɤɢ ɧɟ ɬɨɥɶɤɨ ɜ 

ɨɬɞɟɥɟɧɢɢ ɦɚɬɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɧɨ ɢ ɜ ɭɞɚɥɟɧɢɹ ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɢɫɬɚɥɥɨɜ ɩɪɢɦɟɫɟɣ. 

ȼɵɞɟɥɟɧɧɵɣ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɩɪɨɞɭɤɬ ɩɨɫɥɟ ɮɢɥɶɬɪɨɜɚɧɢɹ ɢ 

ɩɪɨɦɵɜɤɢ ɫɭɲɚɬ, ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ. 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ 

Ɉɞɧɢɦ ɢɡ ɤɪɢɬɟɪɢɟɜ ɱɢɫɬɨɬɵ ɬɜёɪɞɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ 

ɹɜɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ. Ɉɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɫɱɢɬɚɸɬ ɱɢɫɬɵɦ, 

ɟɫɥɢ ɨɧɨ ɢɦɟɟɬ ɱёɬɤɨ ɜɵɪɚɠɟɧɧɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ, ɬ.ɟ. ɪɚɡɧɨɫɬɶ 

ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɨɹɜɥɹɟɬɫɹ ɠɢɞɤɚɹ ɮɚɡɚ, ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɩɨɥɧɨɝɨ ɪɚɫɩɥɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 1 °ɋ. Ɂɚɝɪɹɡɧёɧɧɵɟ ɜɟɳɟɫɬɜɚ 

ɩɥɚɜɹɬɫɹ ɜ ɫɪɚɜɧɢɬɟɥɶɧɨ ɲɢɪɨɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɞɚɠɟ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɜɟɳɟɫɬɜɚ ɬɟɦɩɟɪɚɬɭɪɚ ɟɝɨ ɩɥɚɜɥɟɧɢɹ 

ɪɟɡɤɨ ɩɨɧɢɠɚɟɬɫɹ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 

ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢɛɨɪ ɉɌɉ (ɪɢɫ. 2.3), ɜ ɤɨɬɨɪɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧ ɷɥɟɤɬɪɨɧɚɝɪɟɜ 

ɤɚɩɢɥɥɹɪɚ ɫ ɩɪɨɛɨɣ. ɉɪɢɛɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɥɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 20 ɞɨ 340 °ɋ ɩɪɢ ɪɟɝɭɥɢɪɭɟɦɵɯ ɫɤɨɪɨɫɬɹɯ 

ɧɚɝɪɟɜɚ (1, 2, 3, 4, 6, 8 ɢ 10 °ɋ ɜ ɦɢɧɭɬɭ). Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɧɚɛɥɸɞɟɧɢɹ ɡɚ 

ɩɥɚɜɥɟɧɢɟɦ ɜɟɳɟɫɬɜɚ ɢ ɲɤɚɥɨɣ ɬɟɪɦɨɦɟɬɪɚ ɧɚ ɩɪɢɛɨɪɟ ɭɫɬɚɧɨɜɥɟɧɵ 

ɭɜɟɥɢɱɢɜɚɸɳɚɹ ɥɢɧɡɚ ɫ ɮɨɤɭɫɢɪɨɜɤɨɣ ɢ ɞɜɚ ɨɫɜɟɬɢɬɟɥɹ ɫ ɪɟɮɥɟɤɬɨɪɚɦɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜɨ ɩɨɦɟɳɚɸɬ ɜ 

ɫɬɟɤɥɹɧɧɵɣ ɬɨɧɤɨɫɬɟɧɧɵɣ ɤɚɩɢɥɥɹɪ ɞɢɚɦɟɬɪɨɦ 0.8-1 ɦɦ, ɡɚɩɚɹɧɧɵɣ ɫ ɨɞɧɨɝɨ 

ɤɨɧɰɚ. Ⱦɥɹ ɷɬɨɝɨ ɨɬɤɪɵɬɵɦ ɤɨɧɰɨɦ ɤɚɩɢɥɥɹɪɚ ɧɚɛɢɪɚɸɬ ɧɟɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɬɳɚɬɟɥɶɧɨ ɜɵɫɭɲɟɧɧɨɝɨ ɢ ɬɨɧɤɨ ɢɡɦɟɥɶɱёɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. ɑɬɨɛɵ 

ɫɦɟɫɬɢɬɶ ɧɚɛɪɚɧɧɨɟ ɜɟɳɟɫɬɜɨ ɧɚ ɞɧɨ ɤɚɩɢɥɥɹɪɚ ɢ ɭɬɪɚɦɛɨɜɚɬɶ, ɤɚɩɢɥɥɹɪ 

ɛɪɨɫɚɸɬ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɡɚɩɚɹɧɧɵɦ ɤɨɧɰɨɦ ɜɧɢɡ ɱɟɪɟɡ ɜɟɪɬɢɤɚɥɶɧɨ ɫɬɨɹɳɭɸ 

ɧɚ ɫɬɨɥɟ ɬɪɭɛɤɭ ɞɢɚɦɟɬɪɨɦ ɨɤɨɥɨ 10 ɦɦ ɢ ɞɥɢɧɨɣ 50-30 ɫɦ. ɉɥɨɬɧɵɣ ɫɥɨɣ 

ɜɟɳɟɫɬɜɚ ɜ ɤɚɩɢɥɥɹɪɟ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɫɨɬɨɣ 2-3 ɦɦ. 

Ɍɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɜ ɩɪɢɛɨɪɟ ɫ ɞɜɨɣɧɵɦɢ ɫɬɟɧɤɚɦɢ 

(ɪɢɫ. 2.4). Ɉɧ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɫɨɫɭɞɚ, ɜɫɬɚɜɥɟɧɧɵɯ 

ɨɞɢɧ ɜ ɞɪɭɝɨɣ. Ɍɟɪɦɨɦɟɬɪ ɫ ɤɚɩɢɥɥɹɪɨɦ ɩɨɦɟɳɚɸɬ ɜɨ ɜɧɭɬɪɟɧɧɢɣ ɫɨɫɭɞ. 

Ʉɚɩɢɥɥɹɪ ɩɪɢɤɪɟɩɥɹɸɬ ɤ ɬɟɪɦɨɦɟɬɪɭ ɫ ɩɨɦɨɳɶɸ ɪɟɡɢɧɨɜɨɝɨ ɤɨɥɶɰɚ ɬɚɤ, 

ɱɬɨɛɵ ɧɢɠɧɹɹ ɱɚɫɬɶ ɤɚɩɢɥɥɹɪɚ, ɧɚɩɨɥɧɟɧɧɚɹ ɜɟɳɟɫɬɜɨɦ, ɩɪɢɥɟɝɚɥɚ ɤ 

ɫɟɪɟɞɢɧɟ ɪɬɭɬɧɨɝɨ ɲɚɪɢɤɚ ɬɟɪɦɨɦɟɬɪɚ. Ɂɚɬɟɦ ɧɚɝɪɟɜɚɸɬ ɩɪɢɛɨɪ ɢ ɫɥɟɞɹɬ ɡɚ 
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ɢɡɦɟɧɟɧɢɟɦ ɚɝɪɟɝɚɬɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɜɟɳɟɫɬɜɚ ɜ ɤɚɩɢɥɥɹɪɟ. ɉɪɢ ɷɬɨɦ ɫɧɚɱɚɥɚ 

ɧɚɝɪɟɜɚɧɢɟ ɜɟɞɭɬ ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɬ 4 ɞɨ 6 °ɋ ɜ ɦɢɧɭɬɭ, ɚ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ, 

ɛɥɢɡɤɢɯ ɤ ɬɟɦɩɟɪɚɬɭɪɟ ɩɥɚɜɥɟɧɢɹ, ɫɨ ɫɤɨɪɨɫɬɶɸ ɨɬ 1 ɞɨ 2 °ɋ ɜ ɦɢɧɭɬɭ.  

Ɉɩɪɟɞɟɥɹɹ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ, ɫɥɟɞɭɟɬ ɮɢɤɫɢɪɨɜɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɢɧɬɟɪɜɚɥ ɨɬ ɩɨɹɜɥɟɧɢɹ ɠɢɞɤɨɣ ɮɚɡɵ ɞɨ ɩɨɥɧɨɝɨ 

ɪɚɫɩɥɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜɚ ɜ ɤɚɩɢɥɥɹɪɟ. ɗɬɨɬ ɢɧɬɟɪɜɚɥ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɜɟɳɟɫɬɜɚ. 

 

        

Ɋɢɫ. 2.3. ɉɪɢɛɨɪ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ ɉɌɉ:  

1) ɳɢɬɨɤ ɭɩɪɚɜɥɟɧɢɹ; 
2) ɪɟɝɭɥɹɬɨɪ ɧɚɩɪɹɠɟɧɢɹ; 
3) ɧɨɦɨɝɪɚɦɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɭɫɬɚɧɨɜɢɬɶ 

ɧɚɩɪɹɠɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɡɚɞɚɧɧɨɣ 
ɫɤɨɪɨɫɬɢ ɧɚɝɪɟɜɚ; 

4) ɜɨɥɶɬɦɟɬɪ; 
5) ɨɫɜɟɬɢɬɟɥɶ ɫ ɪɟɮɥɟɤɬɨɪɨɦ; 
6) , 7) ɧɚɝɪɟɜɚɬɟɥɶɧɵɣ ɛɥɨɤ, ɜ ɪɚɡɪɟɡɟ ɩɨɤɚɡɚɧɚ 

ɧɚɜɢɬɚɹ ɛɢɮɢɥɹɪɧɨ ɤɨɧɫɬɚɧɬɚɧɨɜɚɹ ɫɩɢɪɚɥɶ; 

8) ɤɚɩɢɥɥɹɪ ɫ ɜɟɳɟɫɬɜɨɦ; 
9) ɬɟɪɦɨɦɟɬɪ; 
10)  ɭɜɟɥɢɱɢɜɚɸɳɚɹ ɥɢɧɡɚ ɫ ɮɨɤɭɫɢɪɨɜɤɨɣ ɞɥɹ 

ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɤɚɩɢɥɥɹɪɨɦ 

Ɋɢɫ. 2.4. ɇɚɝɪɟɜɚɬɟɥɶɧɵɣ 
ɛɥɨɤ ɩɪɢɛɨɪɚ ɉɌɉ: 

1) ɩɨɞɫɬɚɜɤɚ; 
2) ɜɧɟɲɧɢɣ ɫɨɫɭɞ; 
3) ɜɧɭɬɪɟɧɧɢɣ ɫɨɫɭɞ ɫ     
ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɨɦ; 
4) ɤɚɩɢɥɥɹɪ ɫ ɜɟɳɟɫɬɜɨɦ; 
5) ɬɟɪɦɨɦɟɬɪ 
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Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 1 

Ɉɱɢɫɬɤɚ ɛɟɧɡɨɣɧɨɣ ɤɢɫɥɨɬɵ, ɚɰɟɬɚɧɢɥɢɞɚ ɢɥɢ ɤɨɪɢɱɧɨɣ ɤɢɫɥɨɬɵ 

ɦɟɬɨɞɨɦ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 

ȼ ɬɟɪɦɨɫɬɨɣɤɨɦ ɫɬɚɤɚɧɟ ɧɚ ɷɥɟɤɬɪɨɩɥɢɬɤɟ ɧɚɝɪɟɜɚɸɬ 0.15 ɥ ɜɨɞɵ. 

ɉɨɥɭɱɟɧɧɨɟ ɞɥɹ ɨɱɢɫɬɤɢ ɜɟɳɟɫɬɜɨ ɜɵɫɵɩɚɸɬ ɜ ɤɨɧɢɱɟɫɤɭɸ ɤɨɥɛɭ ёɦɤɨɫɬɶɸ 

0.5 ɥ ɢ ɞɨɛɚɜɥɹɸɬ ɩɪɢɦɟɪɧɨ 50 ɦɥ ɝɨɪɹɱɟɣ ɜɨɞɵ. ɉɨɦɟɳɚɸɬ ɤɨɥɛɭ ɧɚ 

ɷɥɟɤɬɪɨɩɥɢɬɤɭ ɢ, ɩɨɫɬɨɹɧɧɨ ɩɟɪɟɦɟɲɢɜɚɹ ɩɚɥɨɱɤɨɣ, ɞɨɜɨɞɹɬ ɞɨ ɤɢɩɟɧɢɹ. 

Ɂɚɬɟɦ ɧɟɛɨɥɶɲɢɦɢ ɩɨɪɰɢɹɦɢ (ɩɨ 20-30 ɦɥ) ɩɪɢ ɩɟɪɟɦɟɲɢɜɚɧɢɢ ɞɨɛɚɜɥɹɸɬ 

ɝɨɪɹɱɭɸ ɜɨɞɭ, ɤɚɠɞɵɣ ɪɚɡ ɞɨɜɨɞɹ ɟё ɞɨ ɤɢɩɟɧɢɹ. ɉɪɢ ɷɬɨɦ ɫɥɟɞɹɬ ɡɚ 

ɪɚɫɬɜɨɪɟɧɢɟɦ ɜɟɳɟɫɬɜɚ. Ⱦɨɛɚɜɥɟɧɢɟ ɜɨɞɵ ɩɪɟɤɪɚɳɚɸɬ ɬɨɝɞɚ, ɤɨɝɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɧɟ ɪɚɫɬɜɨɪɹɸɳɟɝɨɫɹ ɜɟɳɟɫɬɜɚ ɧɟ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ 

ɧɨɜɨɣ ɩɨɪɰɢɢ ɜɨɞɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨɥɭɱɚɸɬ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ. 

Ƚɨɪɹɱɢɣ ɧɚɫɵɳɟɧɧɵɣ ɪɚɫɬɜɨɪ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬ ɨɬ ɧɟ ɪɚɫɬɜɨɪɢɜɲɢɯɫɹ 

ɩɪɢɦɟɫɟɣ. Ⱦɥɹ ɷɬɨɝɨ ɜ ɫɬɚɤɚɧ ёɦɤɨɫɬɶɸ 0.8 ɥ ɧɚɥɢɜɚɸɬ ɝɨɪɹɱɭɸ ɜɨɞɭ, ɬɚɤ 

ɱɬɨɛɵ ɨɧɚ ɬɨɥɶɤɨ ɩɨɤɪɵɥɚ ɞɧɨ ɫɬɚɤɚɧɚ, ɢ ɞɨɜɨɞɹɬ ɟё ɞɨ ɤɢɩɟɧɢɹ (ɧɚɝɪɟɜ ɧɚ 

ɷɥɟɤɬɪɨɩɥɢɬɤɟ). ȼ ɜɟɪɯɧɸɸ ɱɚɫɬɶ ɫɬɚɤɚɧɚ ɜɫɬɚɜɥɹɸɬ ɤɨɧɢɱɟɫɤɭɸ ɜɨɪɨɧɤɭ 

(ɢɦɟɸɳɭɸ ɧɟɦɧɨɝɨ ɛɨɥɶɲɢɣ ɞɢɚɦɟɬɪ, ɱɟɦ ɞɢɚɦɟɬɪ ɫɬɚɤɚɧɚ) ɫɨ ɫɤɥɚɞɱɚɬɵɦ 

ɮɢɥɶɬɪɨɦ, ɢɡɝɨɬɨɜɥɟɧɧɵɦ ɢɡ ɮɢɥɶɬɪɨɜɚɥɶɧɨɣ ɛɭɦɚɝɢ. Ʉɚɤ ɬɨɥɶɤɨ ɜɨɪɨɧɤɚ ɫ 

ɮɢɥɶɬɪɨɦ ɨɛɨɝɪɟɟɬɫɹ ɩɚɪɚɦɢ ɤɢɩɹɳɟɣ ɜɨɞɵ, ɜɵɥɢɜɚɸɬ ɝɨɪɹɱɢɣ ɧɚɫɵɳɟɧɧɵɣ 

ɪɚɫɬɜɨɪ ɜ ɮɢɥɶɬɪ. Ɏɢɥɶɬɪɚɬ ɨɯɥɚɠɞɚɸɬ ɫɧɚɱɚɥɚ ɧɚ ɜɨɡɞɭɯɟ (5-10 ɦɢɧ.), ɚ 

ɡɚɬɟɦ ɜ ɛɚɧɟ ɫ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ. ȼɵɞɟɥɢɜɲɢɟɫɹ ɤɪɢɫɬɚɥɥɵ ɨɬɮɢɥɶɬɪɨɜɵɜɚɸɬ 

ɧɚ ɜɨɪɨɧɤɟ Ȼɸɯɧɟɪɚ (ɪɢɫ. 2.1). ɉɪɨɦɵɜɚɸɬ ɧɚ ɮɢɥɶɬɪɟ ɧɟɛɨɥɶɲɢɦ 

ɤɨɥɢɱɟɫɬɜɨɦ (30-50 ɦɥ) ɯɨɥɨɞɧɨɣ ɜɨɞɵ. Ɉɫɚɞɨɤ ɜɵɫɭɲɢɜɚɸɬ ɧɚ ɜɨɡɞɭɯɟ, ɚ 

ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɩɥɚɜɥɟɧɢɹ ɨɱɢɳɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

 

Ɍɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɨɱɢɳɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 

Ȼɟɧɡɨɣɧɚɹ ɤɢɫɥɨɬɚ                 122,4 °ɋ 

Ⱥɰɟɬɚɧɢɥɢɞ                            114,3 °ɋ 

Ʉɨɪɢɱɧɚɹ ɤɢɫɥɨɬɚ                  134,0 °ɋ 
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2.2. ɗɤɫɬɪɚɤɰɢя  

Эɤɫɬɪɚɤɰɢɹ – ɢɡɜɥɟɱɟɧɢɟ ɜɟɳɟɫɬɜɚ ɢɡ ɫɦɟɫɢ ɫ ɩɨɦɨɳɶɸ ɪɚɫɬɜɨɪɢɬɟɥɹ. 

ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢ ɨɱɢɫɬɤɢ ɢɡɜɥɟɤɚɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢɥɢ 

ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɜɫɟɯ ɤɨɦɩɨɧɟɧɬɨɜ ɞɚɧɧɨɣ ɫɦɟɫɢ.  

ɀɢɞɤɨɫɬɧɚɹ ɷɤɫɬɪɚɤɰɢɹ 

ɗɬɨɬ ɜɢɞ ɷɤɫɬɪɚɤɰɢɢ ɨɫɧɨɜɚɧ ɧɚ ɪɚɡɥɢɱɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 

ɢɡɜɥɟɤɚɟɦɵɯ ɜɟɳɟɫɬɜ ɜ ɞɜɭɯ ɧɟɫɦɟɲɢɜɚɸɳɢɯɫɹ ɠɢɞɤɨɫɬɹɯ.  

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ ɦɟɠɞɭ ɞɜɭɦɹ ɠɢɞɤɢɦɢ ɮɚɡɚɦɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɤɨɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɇɟɪɧɫɬɚ: 
 

ɫȺ/ɫȼ=К, 

 

ɝɞɟ ɫȺ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɟɳɟɫɬɜɚ ɜ ɮɚɡɟ Ⱥ (ɷɤɫɬɪɚɝɢɪɭɸɳɢɣ 

ɪɚɫɬɜɨɪɢɬɟɥɶ); 

      ɫȼ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɟɳɟɫɬɜɚ ɜ ɮɚɡɟ ȼ (ɷɤɫɬɪɚɝɢɪɭɟɦɵɣ ɪɚɫɬɜɨɪ); 

      К – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ɂɡ ɭɪɚɜɧɟɧɢɹ ɫɥɟɞɭɟɬ, ɱɬɨ ɷɤɫɬɪɚɤɰɢɹ ɜɟɳɟɫɬɜɚ ɥɟɝɤɨ ɨɫɭɳɟɫɬɜɢɦɚ, 

ɟɫɥɢ ɨɧɨ ɪɚɫɬɜɨɪɢɦɨ ɜ ɷɤɫɬɪɚɝɢɪɭɸɳɟɦ ɪɚɫɬɜɨɪɢɬɟɥɟ ɡɧɚɱɢɬɟɥɶɧɨ ɥɟɝɱɟ, ɱɟɦ 

ɜ ɞɪɭɝɨɣ ɮɚɡɟ, ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɧɚɱɢɬɟɥɶɧɨ 

ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ. 

ɑɚɳɟ ɜɫɟɝɨ ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɸ ɩɪɢɯɨɞɢɬɫɹ ɩɨɞɜɟɪɝɚɬɶ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ. 

Ⱦɥɹ ɷɬɨɝɨ ɩɨɥɶɡɭɸɬɫɹ ɞɟɥɢɬɟɥɶɧɨɣ ɜɨɪɨɧɤɨɣ, ɜ ɤɨɬɨɪɭɸ ɧɚɥɢɜɚɸɬ ɜɨɞɧɵɣ 

ɪɚɫɬɜɨɪ ɷɤɫɬɪɚɝɢɪɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ, ɚ ɡɚɬɟɦ ɷɤɫɬɪɚɝɢɪɭɸɳɭɸ ɠɢɞɤɨɫɬɶ, ɬ. ɟ. 

ɪɚɫɬɜɨɪɢɬɟɥɶ, ɜ ɤɨɬɨɪɨɦ ɷɬɨ ɜɟɳɟɫɬɜɨ ɪɚɫɬɜɨɪɹɟɬɫɹ ɥɭɱɲɟ. ɋɨɨɬɧɨɲɟɧɢɟ 

ɪɚɫɬɜɨɪɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɹ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 1:1 ɩɨ ɨɛɴɟɦɭ. 

Ɋɚɫɬɜɨɪɢɬɟɥɶ ɞɥɹ ɷɤɫɬɪɚɤɰɢɢ (ɷɤɫɬɪɚɝɟɧɬ) ɞɨɥɠɟɧ ɨɬɜɟɱɚɬɶ ɫɥɟɞɭɸɳɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ:  

ɚ) ɧɟ ɫɦɟɲɢɜɚɬɶɫɹ ɫ ɞɪɭɝɢɦ ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 

ɷɤɫɬɪɚɝɢɪɭɟɦɨɟ ɜɟɳɟɫɬɜɨ;  
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ɛ) ɡɚɦɟɬɧɨ ɥɭɱɲɟ ɪɚɫɬɜɨɪɹɬɶ ɷɤɫɬɪɚɝɢɪɭɟɦɨɟ ɜɟɳɟɫɬɜɨ, ɱɟɦ 

ɪɚɫɬɜɨɪɢɬɟɥɶ, ɢɡ ɤɨɬɨɪɨɝɨ ɷɬɨ ɜɟɳɟɫɬɜɨ ɷɤɫɬɪɚɝɢɪɭɟɬɫɹ;  

ɜ) ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɧɢ ɫ ɷɤɫɬɪɚɝɢɪɭɟɦɵɦ ɜɟɳɟɫɬɜɨɦ, ɧɢ ɫ 

ɪɚɫɬɜɨɪɢɬɟɥɟɦ, ɟɝɨ ɫɨɞɟɪɠɚɳɢɦ;  

ɝ) ɛɵɬɶ ɫɪɚɜɧɢɬɟɥɶɧɨ ɛɟɡɨɩɚɫɧɵɦ;  

ɞ) ɥɟɝɤɨ ɭɞɚɥɹɬɶɫɹ ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɢɡ ɧɟɝɨ ɜɟɳɟɫɬɜɚ.  

Ⱦɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ (ɪɢɫ. 2.5), ɫɨɞɟɪɠɚɳɭɸ ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ 

ɷɤɫɬɪɚɝɢɪɭɟɦɨɝɨ ɜɟɳɟɫɬɜɚ ɢ ɪɚɫɬɜɨɪɢɬɟɥɶ ɫ ɩɥɨɬɧɨɫɬɶɸ ɦɟɧɟɟ 1 ɝ/ɫɦ3
 

(ɜɦɟɫɬɟ ɧɟ ɛɨɥɟɟ 2/3 ɟɟ ɨɛɴɟɦɚ), ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɤɨɣ ɢ ɨɫɬɨɪɨɠɧɨ 

ɜɫɬɪɹɯɢɜɚɸɬ. ȼ ɜɨɪɨɧɤɟ ɦɨɠɟɬ ɩɨɜɵɲɚɬɶɫɹ ɞɚɜɥɟɧɢɟ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ 

ɪɚɫɬɜɨɪɢɬɟɥɹ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɨɬɤɪɵɜɚɬɶ ɤɪɚɧ ɢ ɜɵɩɭɫɤɚɬɶ 

ɩɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɹ (ɩɪɢ ɷɬɨɦ ɜɨɪɨɧɤɭ ɞɟɪɠɚɬ ɜɵɩɭɫɤɧɨɣ ɬɪɭɛɤɨɣ ɤɜɟɪɯɭ). 

ɉɨɫɥɟ ɜɫɬɪɹɯɢɜɚɧɢɹ ɞɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ ɡɚɤɪɟɩɥɹɸɬ ɜ ɲɬɚɬɢɜɟ ɢ 

ɨɫɬɚɜɥɹɸɬ ɞɨ ɩɨɥɧɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɫɥɨɟɜ. Ɂɚɬɟɦ ɨɬɤɪɵɜɚɸɬ ɩɪɨɛɤɭ ɢ, 

ɨɫɬɨɪɨɠɧɨ ɨɬɤɪɵɜɚɹ ɤɪɚɧ, ɦɟɞɥɟɧɧɨ ɫɥɢɜɚɸɬ ɧɢɠɧɢɣ ɫɥɨɣ ɜ ɩɪɢɟɦɧɢɤ. 

Ɂɚɬɟɦ ɷɤɫɬɪɚɤɰɢɸ ɩɨɜɬɨɪɹɸɬ 2-3 ɪɚɡɚ. Ⱦɚɥɟɟ ɜɟɪɯɧɢɣ ɫɥɨɣ ɜɵɥɢɜɚɸɬ ɱɟɪɟɡ 

ɜɟɪɯɧɟɟ ɨɬɜɟɪɫɬɢɟ ɜɨɪɨɧɤɢ ɜ ɞɪɭɝɭɸ ɩɨɫɭɞɭ. Ɂɚɬɟɦ ɭɞɚɥɹɸɬ ɪɚɫɬɜɨɪɢɬɟɥɶ ɢɡ 

ɷɤɫɬɪɚɤɬɚ, ɜ ɤɨɬɨɪɨɦ ɫɨɞɟɪɠɢɬɫɹ ɢɡɜɥɟɤɚɟɦɨɟ ɜɟɳɟɫɬɜɨ. ȼ ɤɚɱɟɫɬɜɟ 

ɷɤɫɬɪɚɝɟɧɬɚ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɪɚɫɬɜɨɪɢɬɟɥɢ ɫ ɩɥɨɬɧɨɫɬɶɸ ɛɨɥɟɟ 1 ɝ/ɫɦ3
 

(ɯɥɨɪɨɮɨɪɦ, ɯɥɨɪɢɫɬɵɣ ɦɟɬɢɥɟɧ ɢ ɞɪ.). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɷɤɫɬɪɚɤɬɨɦ ɹɜɥɹɟɬɫɹ 

ɧɢɠɧɢɣ ɫɥɨɣ. 

             
Ɋɢɫ. 2.5. Ʉɚɩɟɥɶɧɵɟ ɢ ɞɟɥɢɬɟɥɶɧɵɟ ɜɨɪɨɧɤɢ: 1, 2 – ɩɪɨɫɬɵɟ ɤɚɩɟɥɶɧɵɟ ɜɨɪɨɧɤɢ;       

3 – ɤɚɩɟɥɶɧɚɹ ɜɨɪɨɧɤɚ ɫ ɨɛɜɨɞɨɦ; 4 – ɞɟɥɢɬɟɥɶɧɚɹ ɜɨɪɨɧɤɚ 
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Эɤɫɬɪɚɤɰɢɹ ɢɡ ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ 

Ɉɞɧɨɤɪɚɬɧɚɹ   ɩɪɨɫɬɚɹ  ɷɤɫɬɪɚɤɰɢɹ 

Ɍɜɟɪɞɨɟ ɜɟɳɟɫɬɜɨ ɞɥɹ ɢɡɜɥɟɱɟɧɢɹ ɢɡ ɧɟɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɨɞɭɤɬɚ 

ɧɚɝɪɟɜɚɸɬ ɫ ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɜ ɤɨɥɛɟ ɫ ɨɛɪɚɬɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ. ɉɨɥɭɱɟɧɧɵɣ 

ɷɤɫɬɪɚɤɬ ɮɢɥɶɬɪɭɸɬ ɢɥɢ ɞɟɤɚɧɬɢɪɭɸɬ. ɉɪɨɫɬɟɣɲɢɦ ɩɪɢɦɟɪɨɦ ɬɚɤɨɣ 

ɷɤɫɬɪɚɤɰɢɢ ɹɜɥɹɟɬɫɹ ɡɚɜɚɪɢɜɚɧɢɟ ɱɚɹ. 

Мɧɨɝɨɤɪɚɬɧɚɹ   ɩɪɨɫɬɚɹ  ɷɤɫɬɪɚɤɰɢɹ 

Ⱦɥɹ ɛɨɥɟɟ ɩɨɥɧɨɣ ɷɤɫɬɪɚɤɰɢɢ ɫɥɟɞɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɩɢɫɚɧɧɭɸ 

ɨɩɟɪɚɰɢɸ ɩɨɜɬɨɪɢɬɶ ɧɟɨɞɧɨɤɪɚɬɧɨ. Ⱦɥɹ ɷɬɨɝɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ 

ɫɩɟɰɢɚɥɶɧɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɪɚɛɨɬɚɸɳɢɟ ɩɪɢɛɨɪɵ. ɗɬɢ ɩɪɢɛɨɪɵ ɫɨɫɬɨɹɬ ɢɡ 

ɤɨɥɛɵ, ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɧɚɫɚɞɤɢ ɢ ɨɛɪɚɬɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ. Ɍɜɟɪɞɨɟ 

ɜɟɳɟɫɬɜɨ ɩɨɦɟɳɚɸɬ ɜ ɷɤɫɬɪɚɤɰɢɨɧɧɭɸ ɧɚɫɚɞɤɭ, ɫɧɚɛɠɟɧɧɭɸ ɮɢɥɶɬɪɨɦ. ȼ 

ɤɨɥɛɭ ɡɚɥɢɜɚɸɬ ɪɚɫɬɜɨɪɢɬɟɥɶ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɷɤɫɬɪɚɤɰɢɸ, ɢ ɧɚɝɪɟɜɚɸɬ ɟɝɨ ɞɨ ɤɢɩɟɧɢɹ. Ɉɛɪɚɡɭɸɳɢɟɫɹ ɩɚɪɵ 

ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɨɛɪɚɬɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ. Ʉɨɧɞɟɧɫɚɬ ɫɬɟɤɚɟɬ ɧɚ 

ɷɤɫɬɪɚɝɢɪɭɟɦɨɟ ɜɟɳɟɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɷɤɫɬɪɚɤɰɢɨɧɧɨɣ ɧɚɫɚɞɤɟ, ɢ ɜ ɜɢɞɟ 

ɷɤɫɬɪɚɤɬɚ ɫɥɢɜɚɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɤɨɥɛɭ.  

ɇɚɫɚɞɤɚ Ɍɢɥɟɩɚɩɟ ɞɟɣɫɬɜɭɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɩɪɨɬɨɱɧɨɝɨ ɷɤɫɬɪɚɤɬɨɪɚ   

(ɪɢɫ. 2.6), ɬ. ɟ. ɜɟɳɟɫɬɜɨ ɧɟɩɪɟɪɵɜɧɨ ɩɪɨɦɵɜɚɟɬɫɹ ɫɬɟɤɚɸɳɢɦ ɢɡ 

ɯɨɥɨɞɢɥɶɧɢɤɚ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɦ, ɧɨ ɟɳɟ ɝɨɪɹɱɢɦ ɪɚɫɬɜɨɪɢɬɟɥɟɦ. ɗɤɫɬɪɚɤɬ 

ɧɟɩɪɟɪɵɜɧɨ ɫɬɟɤɚɟɬ ɜ ɤɨɥɛɭ. 

ɗɤɫɬɪɚɤɬɨɪ ɋɨɤɫɥɟɬɚ (ɪɢɫ. 2.7) ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɷɤɫɬɪɚɤɬɨɪɚ Ɍɢɥɟɩɚɩɟ 

ɧɚɥɢɱɢɟɦ ɛɨɤɨɜɨɣ ɫɢɮɨɧɧɨɣ ɬɪɭɛɤɢ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɷɤɫɬɪɚɤɬ ɫɥɢɜɚɟɬɫɹ ɜ 

ɤɨɥɛɭ ɩɟɪɢɨɞɢɱɟɫɤɢ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɧɚɫɚɞɤɟ 

ɩɨɞɧɢɦɟɬɫɹ ɞɨ ɜɟɪɯɧɟɝɨ ɤɨɥɟɧɚ ɫɢɮɨɧɚ. 
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Ɋɢɫ. 2.6. ɉɪɨɬɨɱɧɵɣ 

ɷɤɫɬɪɚɤɬɨɪ                 
Ɋɢɫ. 2.7. ɗɤɫɬɪɚɤɬɨɪ 

ɋɨɤɫɥɟɬɚ 

 

 

Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 2 

ɂɡɜɥɟɱɟɧɢɟ ɝɢɞɪɨɯɢɧɨɧɚ ɢɡ ɜɨɞɧɨɝɨ ɪɚɫɬɜɨɪɚ ɷɤɫɬɪɚɤɰɢɟɣ 

Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɝɢɞɪɨɯɢɧɨɧɚ: ɜ ɜɨɞɟ – 5.9 ɝ ɜ 100 ɝ ɩɪɢ 15 °ɋ, 21.2 ɝ ɜ 

100 ɝ ɩɪɢ 50 °ɋ; ɜ ɷɮɢɪɟ – 12.6 ɝ ɜ 100 ɝ ɩɪɢ 20 °ɋ. 

ȼ ɤɨɥɛɨɱɤɭ ɟɦɤɨɫɬɶɸ 10-50 ɦɥ ɩɨɦɟɳɚɸɬ 0.5 ɝ ɝɢɞɪɨɯɢɧɨɧɚ ɢ 10 ɦɥ 

ɜɨɞɵ. ɇɚɝɪɟɜɚɸɬ ɫɦɟɫɶ ɜ ɬɟɩɥɨɣ ɜɨɞɟ (ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɜɵɲɟ 50 °ɋ) ɩɪɢ 

ɜɡɛɚɥɬɵɜɚɧɢɢ ɞɨ ɩɨɥɧɨɝɨ ɪɚɫɬɜɨɪɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɯɨɪɨɲɨ ɨɯɥɚɠɞɚɸɬ 

ɪɚɫɬɜɨɪ ɜ ɯɨɥɨɞɧɨɣ ɜɨɞɟ ɢ ɩɟɪɟɥɢɜɚɸɬ ɟɝɨ ɜ ɞɟɥɢɬɟɥɶɧɭɸ ɜɨɪɨɧɤɭ ɟɦɤɨɫɬɶɸ 

25-50 ɦɥ (ɪɢɫ. 2.5). Ⱦɨɛɚɜɥɹɸɬ ɬɭɞɚ ɠɟ 5 ɦɥ ɷɮɢɪɚ, ɡɚɤɪɵɜɚɸɬ ɜɨɪɨɧɤɭ 

ɩɪɨɛɤɨɣ ɢ ɩɟɪɟɜɨɪɚɱɢɜɚɸɬ ɟɟ ɤɪɚɧɨɦ ɜɜɟɪɯ, ɩɪɢɞɟɪɠɢɜɚɹ ɨɞɧɨɣ ɪɭɤɨɣ 

ɩɪɨɛɤɭ, ɚ ɞɪɭɝɨɣ – ɤɪɚɧ. ɋɪɚɡɭ ɠɟ, ɩɪɢɨɬɤɪɵɜ ɧɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɤɪɚɧ (ɞɥɹ 

ɜɵɩɭɫɤɚ ɩɚɪɨɜ ɷɮɢɪɚ), ɡɚɤɪɵɜɚɸɬ ɟɝɨ, ɫɢɥɶɧɨ ɜɫɬɪɹɯɢɜɚɸɬ ɜɨɪɨɧɤɭ ɜ 

ɩɟɪɟɜɟɪɧɭɬɨɦ ɩɨɥɨɠɟɧɢɢ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɫɟɤɭɧɞ ɢ ɫɧɨɜɚ 

ɩɪɢɨɬɤɪɵɜɚɸɬ ɤɪɚɧ. ɉɨɫɥɟ ɩɨɜɬɨɪɧɨɝɨ ɜɫɬɪɹɯɢɜɚɧɢɹ (ɧɚ ɷɬɨɬ ɪɚɡ ɛɨɥɟɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ) ɢ ɜɵɩɭɫɤɚ ɩɚɪɨɜ ɷɮɢɪɚ ɩɨɜɨɪɚɱɢɜɚɸɬ ɜɨɪɨɧɤɭ ɩɪɨɛɤɨɣ 

ɜɜɟɪɯ ɢ ɡɚɤɪɟɩɥɹɸɬ ɟɟ ɜ ɲɬɚɬɢɜɟ ɧɚ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɞɨ ɱɟɬɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ 

ɜɨɞɧɨɝɨ ɢ ɷɮɢɪɧɨɝɨ ɫɥɨɟɜ. Ɂɚɬɟɦ ɜɵɧɢɦɚɸɬ ɩɪɨɛɤɭ ɢ ɱɟɪɟɡ ɤɪɚɧ ɦɟɞɥɟɧɧɨ 

ɜɵɩɭɫɤɚɸɬ ɧɢɠɧɢɣ ɜɨɞɧɵɣ ɫɥɨɣ ɜ ɤɨɥɛɨɱɤɭ. Ɂɚɤɪɵɜ ɤɪɚɧ, ɫɥɢɜɚɸɬ ɷɮɢɪɧɵɣ 
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ɫɥɨɣ ɱɟɪɟɡ ɜɟɪɯɧɟɟ ɨɬɜɟɪɫɬɢɟ ɜɨɪɨɧɤɢ ɜ ɫɭɯɨɣ ɫɬɚɤɚɧɱɢɤ ɢɥɢ ɱɚɲɤɭ, ɤɨɬɨɪɭɸ 

ɩɨɦɟɳɚɸɬ ɜ ɜɵɬɹɠɧɨɣ ɲɤɚɮ ɜɞɚɥɢ ɨɬ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ. 

ɗɮɢɪ ɢɫɩɚɪɹɟɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɥɭɱɚɸɬ ɝɢɞɪɨɯɢɧɨɧ. ɉɭɬёɦ 

ɜɡɜɟɲɢɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɬɟɪɶ ɝɢɞɪɨɯɢɧɨɧɚ ɩɪɢ ɷɤɫɬɪɚɤɰɢɢ:  

mɩ = n - mɜ, 

ɝɞɟ mɩ – ɩɨɬɟɪɢ ɜɟɳɟɫɬɜɚ, ɝ; 

n – ɦɚɫɫɚ ɧɚɜɟɫɤɢ, ɝ; 

mɜ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɝɨ ɩɨɫɥɟ ɷɤɫɬɪɚɤɰɢɢ ɜɟɳɟɫɬɜɚ, ɝ. 

 

2.3. ȼɨɡɝɨɧɤɚ (ɫɭɛɥɢɦɚɰɢя) 

Вɨɡɝɨɧɤɚ, ɢɥɢ ɫɭɛɥɢɦɚɰɢɹ, ɫɜɹɡɚɧɚ ɫ ɩɟɪɟɯɨɞɨɦ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ 

ɜɟɳɟɫɬɜɚ, ɧɚɝɪɟɬɨɝɨ ɧɢɠɟ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ, ɜ ɩɚɪɨɨɛɪɚɡɧɨɟ 

ɫɨɫɬɨɹɧɢɟ (ɦɢɧɭɹ ɠɢɞɤɭɸ ɮɚɡɭ), ɚ ɡɚɬɟɦ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ — ɨɩɹɬɶ ɜ ɬɜɟɪɞɨɟ 

ɫɨɫɬɨɹɧɢɟ. ɗɬɢɦ ɫɩɨɫɨɛɨɦ ɯɨɪɨɲɨ ɨɱɢɳɚɸɬɫɹ ɜɟɳɟɫɬɜɚ, ɟɫɥɢ ɥɟɬɭɱɟɫɬɶ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɥɟɬɭɱɟɫɬɢ ɨɫɧɨɜɧɨɝɨ ɜɟɳɟɫɬɜɚ. 

ȼɨɡɝɨɧɤɨɣ ɦɨɠɧɨ ɯɨɪɨɲɨ ɨɱɢɫɬɢɬɶ ɛɟɧɡɨɣɧɭɸ ɤɢɫɥɨɬɭ, ɚɧɬɪɚɰɟɧ, ɧɚɮɬɚɥɢɧ, 

ɣɨɞ, ɫɟɪɭ ɢ ɞɪ. 

ȼɨɡɝɨɧɤɭ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɢ ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ. 

Ⱦɥɹ ɜɨɡɝɨɧɤɢ ɜɟɳɟɫɬɜ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɢɫɩɨɥɶɡɭɸɬ 

ɮɚɪɮɨɪɨɜɭɸ ɱɚɲɤɭ, ɜ ɤɨɬɨɪɭɸ ɩɨɦɟɳɚɸɬ ɜɟɳɟɫɬɜɨ, ɢ ɫɬɟɤɥɹɧɧɭɸ ɜɨɪɨɧɤɭ, 

ɤɨɬɨɪɨɣ ɧɚɤɪɵɜɚɸɬ (ɜ ɨɩɪɨɤɢɧɭɬɨɦ ɜɢɞɟ) ɱɚɲɤɭ (ɪɢɫ. 2.8 ɚ). Ɉɬɜɨɞɧɭɸ 

ɬɪɭɛɤɭ ɜɨɪɨɧɤɢ ɡɚɤɪɵɜɚɸɬ ɤɭɫɤɨɦ ɜɚɬɵ. Ɇɟɠɞɭ ɱɚɲɤɨɣ ɢ ɜɨɪɨɧɤɨɣ 

ɩɨɦɟɳɚɸɬ ɮɢɥɶɬɪɨɜɚɥɶɧɭɸ ɛɭɦɚɝɭ ɫ ɧɟɛɨɥɶɲɢɦɢ ɨɬɜɟɪɫɬɢɹɦɢ ɜɨ ɦɧɨɝɢɯ 

ɦɟɫɬɚɯ ɞɥɹ ɩɪɨɩɭɫɤɚɧɢɹ ɩɚɪɨɜ. ɗɬɨ ɞɟɥɚɸɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɪɢɫɬɚɥɥɵ 

ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɧɚ ɯɨɥɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɪɨɧɤɢ, ɧɟ ɩɚɞɚɥɢ 

ɨɛɪɚɬɧɨ ɧɚ ɜɨɡɝɨɧɹɟɦɨɟ ɜɟɳɟɫɬɜɨ. ȼɨɪɨɧɤɭ ɦɨɠɧɨ ɨɯɥɚɠɞɚɬɶ, ɩɪɢɤɥɚɞɵɜɚɹ ɤ 

ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɦɨɱɟɧɧɵɣ ɜ ɜɨɞɟ ɤɭɫɨɤ ɬɤɚɧɢ. ȿɫɥɢ ɧɟɨɛɯɨɞɢɦɨ 

ɨɱɢɫɬɢɬɶ ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɟɳɟɫɬɜɚ, ɬɨ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɜɚ 
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ɱɚɫɨɜɵɯ ɫɬɟɤɥɚ, ɜ ɨɞɧɨ ɢɡ ɤɨɬɨɪɵɯ ɩɨɦɟɳɚɸɬ ɜɨɡɝɨɧɹɟɦɨɟ ɜɟɳɟɫɬɜɨ, ɚ ɧɚ 

ɞɪɭɝɨɦ (ɜɟɪɯɧɟɦ) ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɤɪɢɫɬɚɥɥɢɡɚɰɢɹ (ɪɢɫ. 2.8 ɛ). 

 
Ɋɢɫ. 2.8. ɉɪɢɛɨɪɵ ɞɥɹ ɜɨɡɝɨɧɤɢ: ɚ – ɮɚɪɮɨɪɨɜɚɹ ɱɚɲɤɚ ɫ  ɜɨɪɨɧɤɨɣ; ɛ – ɩɪɢɛɨɪ ɞɥɹ 
ɜɨɡɝɨɧɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ  ɱɚɫɨɜɵɯ ɫɬɟɤɨɥ; ɜ – ɞɥɹ ɜɚɤɭɭɦɧɨɣ ɜɨɡɝɨɧɤɢ   

 

Ɏɚɪɮɨɪɨɜɭɸ ɱɚɲɤɭ ɢɥɢ ɧɢɠɧɟɟ ɱɚɫɨɜɨɟ ɫɬɟɤɥɨ ɫ ɜɟɳɟɫɬɜɨɦ ɦɟɞɥɟɧɧɨ 

ɢ ɨɫɬɨɪɨɠɧɨ ɧɚɝɪɟɜɚɸɬ ɧɚ ɛɚɧɟ. ɇɟɨɛɯɨɞɢɦɨ ɩɨɦɧɢɬɶ, ɱɬɨ ɞɚɠɟ ɧɟɛɨɥɶɲɨɣ 

ɩɟɪɟɝɪɟɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɬɟɪɦɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ ɨɱɢɳɚɟɦɨɝɨ 

ɜɟɳɟɫɬɜɚ. 

Ⱦɥɹ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɧɟ ɜɨɡɝɨɧɹɸɬɫɹ ɢɥɢ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ ɜɨɡɝɨɧɹɸɬɫɹ 

ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ, ɱɚɫɬɨ ɩɪɢɦɟɧɹɸɬ ɭɦɟɧɶɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ. Ⱦɥɹ 

ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɛɨɪ (ɪɢɫ. 2.8 ɜ), ɫɨɫɬɨɹɳɢɣ ɢɡ ɜɧɟɲɧɟɝɨ ɫɨɫɭɞɚ, ɜ 

ɤɨɬɨɪɵɣ ɩɨɦɟɳɚɸɬ ɜɨɡɝɨɧɹɟɦɨɟ ɜɟɳɟɫɬɜɨ, ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɫɭɞɚ, ɜ ɤɨɬɨɪɵɣ 

ɫ ɩɨɦɨɳɶɸ ɫɢɮɨɧɚ ɩɨɞɚɸɬ ɯɨɥɨɞɧɭɸ ɜɨɞɭ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɨɡɝɨɧɤɢ ɜɧɟɲɧɢɣ ɫɨɫɭɞ ɱɟɪɟɡ ɨɬɜɨɞ ɩɨɞɤɥɸɱɚɸɬ ɤ 

ɜɚɤɭɭɦɧɨɦɭ ɧɚɫɨɫɭ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɧɢɠɟɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜɧɭɬɪɢ ɫɨɫɭɞɚ. 

Ɉɱɢɳɚɟɦɨɟ ɜɟɳɟɫɬɜɨ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜɨɡɝɨɧɹɟɬɫɹ ɢ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɜɧɭɬɪɟɧɧɟɝɨ ɫɨɫɭɞɚ. ɉɪɢ ɨɬɤɪɵɜɚɧɢɢ ɩɪɢɛɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɢɡɛɟɝɚɬɶ ɜɫɬɪɹɯɢɜɚɧɢɹ (ɩɪɨɝɪɟɬɶ ɲɥɢɮ!), ɱɬɨɛɵ ɧɟ ɜɵɡɜɚɬɶ ɨɩɚɞɟɧɢɹ 

ɫɭɛɥɢɦɚɬɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɜɨɡɝɨɧɤɚ ɩɪɨɢɫɯɨɞɢɬ ɬɨɥɶɤɨ ɫ ɩɨɜɟɪɯɧɨɫɬɢ 

ɜɟɳɟɫɬɜɚ, ɢ ɩɨɷɬɨɦɭ ɩɪɟɩɚɪɚɬ ɧɚɞɨ ɨɱɟɧɶ ɬɨɧɤɨ ɢɡɦɟɥɶɱɚɬɶ. ɉɨɜɵɲɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɵ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɢ ɜɨɡɝɨɧɤɢ, ɧɨ ɩɪɢ 

ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ ɢ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɦɟɧɟɟ 

ɱɢɫɬɵɟ ɫɭɛɥɢɦɚɬɵ. 
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Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 3 

Ɉɱɢɫɬɤɚ ɢɨɞɚ ɜɨɡɝɨɧɤɨɣ 

Ɉɤɨɥɨ 1 ɝ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɨɞɚ ɩɨɦɟɳɚɸɬ ɜ ɦɚɥɟɧɶɤɭɸ ɮɚɪɮɨɪɨɜɭɸ 

ɱɚɲɤɭ ɢ ɧɚɤɪɵɜɚɸɬ ɫɬɟɤɥɹɧɧɨɣ ɜɨɪɨɧɤɨɣ, ɨɬɜɨɞɹɳɭɸ ɬɪɭɛɤɭ ɤɨɬɨɪɨɣ 

ɡɚɤɪɵɜɚɸɬ ɤɭɫɨɱɤɨɦ ɜɚɬɵ. ɑɚɲɤɭ ɫɥɚɛɨ ɧɚɝɪɟɜɚɸɬ, ɧɟ ɞɨɩɭɫɤɚɹ ɩɥɚɜɥɟɧɢɹ 

ɜɟɳɟɫɬɜɚ. ɉɪɢ ɷɬɨɦ ɣɨɞ ɜɨɡɝɨɧɹɟɬɫɹ ɢ ɨɫɟɞɚɟɬ ɜ ɜɢɞɟ ɪɨɦɛɢɱɟɫɤɢɯ 

ɤɪɢɫɬɚɥɥɨɜ ɧɚ ɫɬɟɧɤɚɯ ɜɨɪɨɧɤɢ.  

Ɉɱɢɫɬɤɚ ɧɚɮɬɚɥɢɧɚ ɜɨɡɝɨɧɤɨɣ 

ȼ ɫɬɚɤɚɧ ɟɦɤɨɫɬɶɸ 1000 ɦɥ ɩɨɦɟɳɚɸɬ 2-3 ɝ ɧɚɮɬɚɥɢɧɚ ɢ ɞɪɟɜɟɫɧɵɟ 

ɜɟɬɨɱɤɢ, ɡɚɤɪɵɜɚɸɬ ɤɪɭɝɥɨɞɨɧɧɨɣ ɤɨɥɛɨɣ ɫ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ ɢɥɢ ɱɚɫɨɜɵɦ 

ɫɬɟɤɥɨɦ. ɇɚɮɬɚɥɢɧ ɨɫɬɨɪɨɠɧɨ ɧɚɝɪɟɜɚɸɬ ɞɨ ɩɥɚɜɥɟɧɢɹ, ɩɪɢ ɷɬɨɦ ɧɚɮɬɚɥɢɧ 

ɜɨɡɝɨɧɹɟɬɫɹ, ɩɨɤɪɵɜɚɹ ɜɟɬɨɱɤɢ ɤɪɚɫɢɜɵɦɢ ɛɥɟɫɬɹɳɢɦɢ ɩɥɚɫɬɢɧɤɚɦɢ. 
 

2.4. ɉɟɪɟɝɨɧɤɚ 

ɉɟɪɟɝɨɧɤɚ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɜɚɠɧɵɯ ɦɟɬɨɞɨɜ ɪɚɡɞɟɥɟɧɢɹ ɢ ɨɱɢɫɬɤɢ 

ɜɟɳɟɫɬɜ. ȼ ɩɪɨɫɬɟɣɲɟɦ ɫɥɭɱɚɟ ɩɪɢ ɩɟɪɟɝɨɧɤɟ ɠɢɞɤɨɫɬɶ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ 

ɤɢɩɟɧɢɹ, ɩɚɪɵ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ, ɨɯɥɚɠɞɚɹɫɶ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ, ɢ ɫɨɛɢɪɚɸɬɫɹ ɜ 

ɜɢɞɟ ɞɢɫɬɢɥɥɹɬɚ ɜ ɩɪɢɟɦɧɢɤɟ. Ɍɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ 

ɬɨɥɶɤɨ ɨɞɧɨɣ ɮɚɡɵ, ɚ ɢɦɟɧɧɨ – ɩɚɪɚ, ɬɨ ɝɨɜɨɪɹɬ ɨ ɩɪɹɦɨɬɨɱɧɨɣ, ɢɥɢ 

ɩɪɨɫɬɨɣ, ɩɟɪɟɝɨɧɤɟ. ȿɫɥɢ ɠɟ ɱɚɫɬɶ ɫɤɨɧɞɟɧɫɢɪɨɜɚɧɧɨɝɨ ɩɚɪɚ (ɬɚɤ 

ɧɚɡɵɜɚɟɦɚɹ ɮɥɟɝɦɚ) ɫɬɟɤɚɟɬ ɧɚɜɫɬɪɟɱɭ ɜɨɫɯɨɞɹɳɟɦɭ ɩɨɬɨɤɭ ɩɚɪɚ ɢ 

ɩɨɫɬɨɹɧɧɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ, ɬɨ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɦɟɸɬ ɞɟɥɨ ɫ 

ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɩɟɪɟɝɨɧɤɨɣ, ɢɥɢ ɪɟɤɬɢɮɢɤɚɰɢɟɣ. 

 

Ɂɚɜɢɫɢɦɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɜɟɳɟɫɬɜɚ ɨɬ ɞɚɜɥɟɧɢɹ 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɨɜ ɠɢɞɤɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɪɚɫɬɚɟɬ. 

Ʉɨɝɞɚ ɨɧɨ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɵɦ ɨɛɳɟɦɭ ɞɚɜɥɟɧɢɸ ɝɚɡɨɜ ɧɚɞ ɠɢɞɤɨɫɬɶɸ, 

ɧɚɱɢɧɚɟɬɫɹ ɤɢɩɟɧɢɟ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜ ɨɬɤɪɵɬɨɦ ɫɨɫɭɞɟ 

ɠɢɞɤɨɫɬɶ ɡɚɤɢɩɚɟɬ, ɤɨɝɞɚ ɞɚɜɥɟɧɢɟ ɟɟ ɩɚɪɨɜ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɵɦ 
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ɚɬɦɨɫɮɟɪɧɨɦɭ (ɨɤɨɥɨ 760 ɦɦ ɪɬ. ɫɬ.). ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɧɚɡɵɜɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ. ȿɫɥɢ ɜ ɫɨɫɭɞɟ ɩɨɞɞɟɪɠɢɜɚɬɶ 

ɭɦɟɧɶɲɟɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɜɟɳɟɫɬɜɨ ɡɚɤɢɩɢɬ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ⱦɨɩɭɫɬɢɦ, ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɞɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɜɟɳɟɫɬɜɚ 

ɫɨɫɬɚɜɥɹɟɬ 20 ɦɦ ɪɬ. ɫɬ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɜɚɤɭɭɦɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 20 ɦɦ ɪɬ. 

ɫɬ. ɷɬɨ ɫɨɟɞɢɧɟɧɢɟ ɡɚɤɢɩɢɬ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. Ⱦɚɥɶɧɟɣɲɟɟ 

ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɪɢɜɟɞɟɬ ɤ ɬɨɦɭ, ɱɬɨ ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɜɟɳɟɫɬɜɚ 

ɨɩɭɫɬɢɬɫɹ ɧɢɠɟ ɤɨɦɧɚɬɧɨɣ. ɉɨɫɥɟɞɧɟɟ ɹɜɥɟɧɢɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ 

ɫɭɲɤɟ ɫɨɟɞɢɧɟɧɢɣ ɨɬ ɫɥɟɞɨɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɫ ɩɨɦɨɳɶɸ 

ɜɚɤɭɭɦɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

 

2.4.1. ɉɪɨɫɬɚя ɩɟɪɟɝɨɧɤɚ 

ɉɪɨɫɬɚɹ ɩɟɪɟɝɨɧɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɠɢɞɤɨɫɬɟɣ, ɤɢɩɹɳɢɯ ɜ ɢɧɬɟɪɜɚɥɟ 

40-150 °ɋ. ɉɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜɨɡɧɢɤɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɬɪɭɞɧɟɧɢɹ ɫ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɩɨɥɧɨɬɵ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ, ɚ ɜɵɲɟ 150 °ɋ ɦɧɨɝɢɟ 

ɫɨɟɞɢɧɟɧɢɹ ɜ ɡɚɦɟɬɧɨɣ ɫɬɟɩɟɧɢ ɪɚɡɥɚɝɚɸɬɫɹ. ɉɪɨɫɬɚɹ ɩɟɪɟɝɨɧɤɚ ɤɚɤ ɫɩɨɫɨɛ 

ɪɚɡɞɟɥɟɧɢɹ ɠɢɞɤɢɯ ɜɟɳɟɫɬɜ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɪɚɡɧɢɰɚ 

ɬɟɦɩɟɪɚɬɭɪ ɪɚɡɞɟɥɹɟɦɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 80 °ɋ. 

ȼɵɫɨɤɨɤɢɩɹɳɢɟ ɠɢɞɤɨɫɬɢ ɩɟɪɟɝɨɧɹɸɬ ɩɨɞ ɭɦɟɧɶɲɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɜ 

ɜɚɤɭɭɦɟ, ɫɨɡɞɚɜɚɟɦɨɦ ɜɨɞɨɫɬɪɭɣɧɵɦ (ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 8–15 ɦɦ ɪɬ. ɫɬ.) 

ɢɥɢ ɪɨɬɚɰɢɨɧɧɵɦ ɦɚɫɥɹɧɵɦ (ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ 1–0,01 ɦɦ ɪɬ. ɫɬ.) 

ɧɚɫɨɫɨɦ. 

ɉɪɢɛɨɪ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɩɨɞ ɨɛɵɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫ. 2.9. 

Ɉɛɵɱɧɨ ɨɧ ɫɨɫɬɨɢɬ ɢɡ ɩɟɪɟɝɨɧɧɨɣ ɤɪɭɝɥɨɞɨɧɧɨɣ ɤɨɥɛɵ, ɧɚɫɚɞɤɢ ȼɸɪɰɚ ɢɥɢ 

Ʉɥɹɣɡɟɧɚ ɫ ɬɟɪɦɨɦɟɬɪɨɦ, ɩɪɹɦɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ, ɚɥɨɧɠɚ ɢ ɩɪɢɟɦɧɢɤɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɤɚɱɟɫɬɜɟ ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɵ ɫɥɟɞɭɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɫɭɞɵ, ɢɦɟɸɳɢɟ ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ 

(ɤɪɭɝɥɨɞɨɧɧɵɟ, ɤɚɩɥɟɜɢɞɧɵɟ, ɝɪɭɲɟɜɢɞɧɵɟ ɢ ɞɪɭɝɢɟ). ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ 

ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɤɨɥɛɚ ɦɨɠɟɬ ɥɨɩɧɭɬɶ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɟɦɧɢɤɚ 
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ɩɪɢ ɩɟɪɟɝɨɧɤɟ ɩɨɞ ɨɛɵɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɸɛɵɯ 

ɤɨɥɛ: ɩɥɨɫɤɨɞɨɧɧɵɯ, ɤɪɭɝɥɨɞɨɧɧɵɯ ɢ ɞɪ.  

 
Ɋɢɫ. 2.9. ɉɪɢɛɨɪ ɞɥɹ ɩɪɨɫɬɨɣ ɩɟɪɟɝɨɧɤɢ: 1) Ⱥ - ɤɪɭɝɥɨɞɨɧɧɚɹ ɤɨɥɛɚ ɫ ɜɟɳɟɫɬɜɨɦ;    

Ȼ - ɧɚɫɚɞɤɚ ȼɸɪɰɚ; ȼ - ɬɟɪɦɨɦɟɬɪ; Ƚ - ɩɪɹɦɨɣ ɯɨɥɨɞɢɥɶɧɢɤ Ʌɢɛɢɯɚ; Ⱦ - ɚɥɨɧɠ;                   
ȿ - ɩɪɢɟɦɧɢɤ; 2) ɧɚɫɚɞɤɚ Ʉɥɹɣɡɟɧɚ ɫ ɬɟɪɦɨɦɟɬɪɨɦ 

 

Ⱦɥɹ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɨɜ ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɟɪɟɝɨɧɤɟ ɢɫɩɨɥɶɡɭɸɬ 

ɯɨɥɨɞɢɥɶɧɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫ. 2.10. 

à á â  

Ɋɢɫ. 2.10. ɏɨɥɨɞɢɥɶɧɢɤɢ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɠɢɞɤɨɫɬɟɣ: ɚ – ɜɨɡɞɭɲɧɵɣ; ɛ – ɩɪɹɦɨɣ 
(ɯɨɥɨɞɢɥɶɧɢɤ Ʌɢɛɢɯɚ); ɜ – ɡɦɟɟɜɢɤɨɜɵɣ 

 

ɉɪɢ ɩɟɪɟɝɨɧɤɟ ɠɢɞɤɨɫɬɟɣ, ɤɢɩɹɳɢɯ ɞɨ 120-130 °ɋ, ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɩɪɢɦɟɧɹɸɬ ɯɨɥɨɞɢɥɶɧɢɤ ɫ ɜɨɞɹɧɨɣ ɪɭɛɚɲɤɨɣ – ɯɨɥɨɞɢɥɶɧɢɤ Ʌɢɛɢɯɚ (ɪɢɫ. 

2.10, ɛ). ɉɪɢ ɩɟɪɟɝɨɧɤɟ ɜɟɳɟɫɬɜ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɤɨɬɨɪɵɯ ɜɵɲɟ         

120-130 °ɋ, ɩɨɥɶɡɭɸɬɫɹ ɜɨɡɞɭɲɧɵɦ ɯɨɥɨɞɢɥɶɧɢɤɨɦ (ɪɢɫ. 2.10, ɚ). Ⱦɥɹ 
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ɩɟɪɟɝɨɧɤɢ ɧɢɡɤɨɤɢɩɹɳɢɯ ɜɟɳɟɫɬɜ ɢɫɩɨɥɶɡɭɸɬ ɡɦɟɟɜɢɤɨɜɵɣ ɯɨɥɨɞɢɥɶɧɢɤ 

(ɪɢɫ. 2.10, ɜ). 

ȼɫɟ ɫɬɟɤɥɹɧɧɵɟ ɱɚɫɬɢ ɩɪɢɛɨɪɚ ɢɦɟɸɬ ɜ ɦɟɫɬɚɯ ɫɬɵɤɨɜɚɧɢɹ 

ɫɬɚɧɞɚɪɬɧɵɟ ɤɨɧɭɫɧɵɟ ɭɱɚɫɬɤɢ ɦɚɬɨɜɨɝɨ ɫɬɟɤɥɚ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɲɥɢɮɵ». 

ɉɪɢ ɫɛɨɪɤɟ ɩɪɢɛɨɪɚ ɲɥɢɮɵ ɨɛɪɚɛɚɬɵɜɚɸɬ ɫɩɟɰɢɚɥɶɧɨɣ ɫɦɚɡɤɨɣ ɢ ɫɥɟɝɤɚ 

ɩɪɢɬɢɪɚɸɬ ɞɪɭɝ ɤ ɞɪɭɝɭ (ɧɟɥɶɡɹ ɩɪɢɥɚɝɚɬɶ ɛɨɥɶɲɢɟ ɭɫɢɥɢɹ!). ɉɪɢ ɷɬɨɦ 

ɲɥɢɮɵ ɫɬɚɧɨɜɹɬɫɹ ɩɪɨɡɪɚɱɧɵɦɢ ɧɚ ɩɪɨɫɜɟɬ. ɉɪɨɡɪɚɱɧɨɫɬɶ ɲɥɢɮɨɜ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɪɚɜɢɥɶɧɨɣ ɫɛɨɪɤɟ ɩɪɢɛɨɪɚ. 

ɇɚɝɪɟɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɩɥɢɬɤɢ ɢɥɢ 

ɤɨɥɛɨɧɚɝɪɟɜɚɬɟɥɹ. Ⱦɥɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚɧɢɹ ɩɟɪɟɝɨɧɹɟɦɨɣ 

ɠɢɞɤɨɫɬɢ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɛɚɧɢ – ɫɨɫɭɞɵ, ɡɚɩɨɥɧɟɧɧɵɟ ɜɨɞɨɣ ɢɥɢ 

ɜɵɫɨɤɨɤɢɩɹɳɢɦɢ ɠɢɞɤɨɫɬɹɦɢ (ɧɚɩɪɢɦɟɪ, ɫɢɥɢɤɨɧɨɜɵɦ ɦɚɫɥɨɦ), ɜ ɤɨɬɨɪɵɟ 

ɩɨɦɟɳɚɸɬ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ.  

ɉɟɪɟɞ ɩɟɪɟɝɨɧɤɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɤɢɩɟɧɢɹ ɜ ɠɢɞɤɨɫɬɶ 

ɩɨɦɟɳɚɸɬ ɡɚɩɚɹɧɧɵɟ ɫ ɨɞɧɨɝɨ ɤɨɧɰɚ ɫɬɟɤɥɹɧɧɵɟ ɤɚɩɢɥɥɹɪɵ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 

ɤɭɫɨɱɤɨɜ ɩɨɪɢɫɬɨɝɨ ɮɚɪɮɨɪɚ, ɜɵɩɨɥɧɹɸɳɢɯ ɪɨɥɶ «ɤɢɩɟɥɨɤ», ɤɨɬɨɪɵɟ 

ɜɵɞɟɥɹɸɬ ɩɪɢ ɧɚɝɪɟɜɚɧɢɢ ɜɨɡɞɭɯ ɢ ɬɟɦ ɫɚɦɵɦ ɩɟɪɟɦɟɲɢɜɚɸɬ ɠɢɞɤɨɫɬɶ. 

ɋɥɟɞɭɟɬ ɨɛɪɚɳɚɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨɛɵ ɲɚɪɢɤ ɬɟɪɦɨɦɟɬɪɚ ɩɨɥɧɨɫɬɶɸ 

ɨɦɵɜɚɥɫɹ ɩɚɪɚɦɢ, ɬɨ ɟɫɬɶ ɧɚɯɨɞɢɥɫɹ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ɨɬɜɨɞɧɨɣ ɬɪɭɛɤɢ 

ɧɚɫɚɞɤɢ.  

Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ ɜ ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 2/3 

ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɤɨɥɛɵ.  

 

Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 4 

Ɉɱɢɫɬɤɚ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɫɬɨɣ ɩɟɪɟɝɨɧɤɢ 

ȼ ɤɪɭɝɥɨɞɨɧɧɭɸ ɤɨɥɛɭ ɧɚ 50-100 ɦɥ ɩɨɦɟɳɚɸɬ 20-30 ɦɥ ɷɬɢɥɨɜɨɝɨ 

ɫɩɢɪɬɚ (ɬ. ɤɢɩ. 78 °ɋ), ɡɚɝɪɹɡɧёɧɧɨɝɨ ɤɪɚɫɢɬɟɥɟɦ, ɢ ɤɢɩɹɬɢɥɶɧɵɣ ɤɚɦɟɲɟɤ. 

ɋɨɛɢɪɚɸɬ ɭɫɬɚɧɨɜɤɭ ɞɥɹ ɩɪɨɫɬɨɣ ɩɟɪɟɝɨɧɤɢ (ɪɢɫ. 2.9). ɋɧɚɱɚɥɚ ɧɚ ɲɬɚɬɢɜ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɷɥɟɤɬɪɨɩɥɢɬɤɭ. Ɂɚɬɟɦ ɡɚɠɢɦɚɸɬ ɜ ɡɚɠɢɦɟ ɲɬɚɬɢɜɚ 

ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɟ ɞɧɨ ɧɟ ɞɨɯɨɞɢɥɨ ɞɨ ɩɥɢɬɤɢ 
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ɩɪɢɦɟɪɧɨ ɧɚ 1.5 ɫɦ. ȼ ɤɨɥɛɭ ɜɫɬɚɜɥɹɸɬ ɧɚɫɚɞɤɭ ȼɸɪɰɚ ɢ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ ɧɟɣ 

ɯɨɥɨɞɢɥɶɧɢɤ. ɗɬɭ ɨɩɟɪɚɰɢɸ ɥɭɱɲɟ ɩɪɨɞɟɥɵɜɚɬɶ ɜɞɜɨɟɦ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ 

ɩɟɪɜɵɣ ɫɬɭɞɟɧɬ ɩɪɢɫɨɟɞɢɧɹɟɬ ɯɨɥɨɞɢɥɶɧɢɤ ɤ ɧɚɫɚɞɤɟ ȼɸɪɰɚ ɢ ɭɞɟɪɠɢɜɚɟɬ 

ɟɝɨ ɧɚ ɜɟɫɭ, ɜɬɨɪɨɣ ɩɨɞɝɨɧɹɟɬ ɬɪɟɯɪɨɝɢɣ ɡɚɠɢɦ ɲɬɚɬɢɜɚ ɤ ɯɨɥɨɞɢɥɶɧɢɤɭ. 

Ɂɚɬɟɦ ɜ ɧɚɫɚɞɤɭ ȼɸɪɰɚ ɜɫɬɚɜɥɹɸɬ ɬɟɪɦɨɦɟɬɪ. Ʉ ɯɨɥɨɞɢɥɶɧɢɤɭ ɩɪɢɫɨɟɞɢɧɹɸɬ 

ɚɥɥɨɧɠ ɢ ɩɨɞ ɧɟɝɨ ɩɨɞɫɬɚɜɥɹɸɬ ɩɪɢɟɦɧɢɤ – ɩɥɨɫɤɨɞɨɧɧɭɸ ɤɨɥɛɭ. 

Ɉɫɬɨɪɨɠɧɨ ɧɚɝɪɟɜɚɸɬ ɠɢɞɤɨɫɬɶ ɜ ɩɟɪɟɝɨɧɧɨɦ ɫɨɫɭɞɟ, ɩɪɢ ɷɬɨɦ ɫɥɟɞɹɬ ɡɚ 

ɪɚɜɧɨɦɟɪɧɨɫɬɶɸ ɤɢɩɟɧɢɹ, ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɬɟɪɦɨɦɟɬɪɚ ɢ ɡɚ ɩɨɫɬɭɩɥɟɧɢɟɦ 

ɨɬɝɨɧɚ ɜ ɩɪɢɟɦɧɢɤ. Ɉɬɦɟɱɚɸɬ ɢ ɡɚɩɢɫɵɜɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ, ɩɪɢ ɤɨɬɨɪɨɣ ɜ 

ɩɪɢɟɦɧɢɤ ɩɚɞɚɟɬ ɩɟɪɜɚɹ ɤɚɩɥɹ ɨɬɝɨɧɚ. ɋɤɨɪɨɫɬɶ ɩɟɪɟɝɨɧɤɢ ɩɨɞɞɟɪɠɢɜɚɸɬ, 

ɪɟɝɭɥɢɪɭɹ ɧɚɝɪɟɜ, ɧɚ ɭɪɨɜɧɟ ɩɪɢɦɟɪɧɨ 1-2 ɤɚɩɟɥɶ ɞɢɫɬɢɥɥɹɬɚ ɜ ɫɟɤɭɧɞɭ. ɇɚ 

ɤɨɧɰɟ ɬɟɪɦɨɦɟɬɪɚ ɜ ɯɨɞɟ ɩɟɪɟɝɨɧɤɢ ɜɫɟɝɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɚɩɥɹ, ɬɚɤ ɤɚɤ ɟɟ 

ɢɫɱɟɡɧɨɜɟɧɢɟ ɦɨɠɟɬ ɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɬɶ ɨ ɩɟɪɟɝɪɟɜɚɧɢɢ ɠɢɞɤɨɫɬɢ. 

ȿɫɥɢ ɫɬɨɥɛɢɤ ɬɟɪɦɨɦɟɬɪɚ ɩɨɫɥɟ ɨɬɝɨɧɤɢ ɩɟɪɜɨɣ ɤɚɩɥɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɧɚ ɭɪɨɜɧɟ, ɛɥɢɡɤɨɦ ɤ ɨɠɢɞɚɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ, ɬɨ ɩɨɱɬɢ ɜɟɫɶ ɨɬɝɨɧ 

ɨɛɵɱɧɨ ɫɨɛɢɪɚɸɬ ɜ ɩɟɪɜɵɣ ɩɪɢɟɦɧɢɤ. ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ 

ɩɪɢɦɟɫɟɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɢɠɟ ɧɟɨɛɯɨɞɢɦɨɣ ɢɯ ɫɨɛɢɪɚɸɬ ɜ ɩɟɪɜɵɣ 

ɩɪɢɟɦɧɢɤ. Ƚɥɚɜɧɭɸ ɱɚɫɬɶ ɨɬɝɨɧɚ, ɤɢɩɹɳɭɸ ɜ ɭɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɪɟɞɟɥɚɯ 

(ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢ 78-80 °ɋ), ɫɨɛɢɪɚɸɬ ɜɨ ɜɬɨɪɨɣ ɩɪɢɟɦɧɢɤ.  

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɩɟɪɟɝɨɧɤɢ ɢɡɦɟɪɹɸɬ ɨɛɴɟɦ ɢ ɦɚɫɫɭ ɩɟɪɟɝɧɚɧɧɨɝɨ 

ɫɩɢɪɬɚ, ɚ ɬɚɤɠɟ ɟɝɨ ɩɨɤɚɡɚɬɟɥɶ ɩɪɟɥɨɦɥɟɧɢɹ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɢɦɟɬɶ 

ɡɧɚɱɟɧɢɟ n20
D 1,3611. 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ 

Ɉɩɪɟɞɟɥɟɧɢɟ  ɩɨɤɚɡɚɬɟɥɹ  ɩɪɟɥɨɦɥɟɧɢɹ  ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 

ɪɟɮɪɚɤɬɨɦɟɬɪɚ ɬɢɩɚ ɂɊɎ-454 (ɪɢɫ. 2.11).  

Ɋɚɛɨɬɭ ɧɚ ɪɟɮɪɚɤɬɨɦɟɬɪɟ ɩɪɨɜɨɞɹɬ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ:  

1. Ɋɟɮɪɚɤɬɨɦɟɬɪ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɫɜɟɬ ɩɚɞɚɥ ɧɚ ɨɤɧɨ 

ɨɫɜɟɬɢɬɟɥɶɧɨɣ  ɩɪɢɡɦɵ (ɩɪɢ ɨɬɤɪɵɬɨɣ ɡɚɫɥɨɧɤɟ 14). ɂɫɬɨɱɧɢɤɨɦ ɫɜɟɬɚ  

ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɷɥɟɤɬɪɨɥɚɦɩɚ ɢɥɢ ɞɧɟɜɧɨɣ ɫɜɟɬ.  
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2. ɇɚ ɱɢɫɬɭɸ ɩɨɥɢɪɨɜɚɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɪɢɡɦɵ 

ɫɬɟɤɥɹɧɧɨɣ ɩɚɥɨɱɤɨɣ ɢɥɢ ɩɢɩɟɬɤɨɣ, ɧɟ ɤɚɫɚɹɫɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɧɨɫɹɬ 

ɧɟɫɤɨɥɶɤɨ ɤɚɩɟɥɶ ɠɢɞɤɨɫɬɢ.  

3. Ɉɩɭɫɤɚɸɬ ɨɫɜɟɬɢɬɟɥɶɧɭɸ ɩɪɢɡɦɭ ɢ ɩɪɢɠɢɦɚɸɬ ɟɟ ɤɪɸɱɤɨɦ 4.  

 
Ɋɢɫ. 2.11. Ɋɟɮɪɚɤɬɨɦɟɬɪ ɂɊɎ 454: 1 – ɧɚɩɪɚɜɥɹɸɳɚɹ; 2 – ɛɥɨɤ 

ɪɟɮɪɚɤɬɨɦɟɬɪɢɱɟɫɤɢɣ; 3 – ɲɬɭɰɟɪ; 4 – ɤɪɸɱɨɤ; 5 – ɲɤɚɥɚ; 6 – ɧɨɧɢɭɫ; 7 – ɲɬɭɰɟɪ; 8 – 

ɪɭɤɨɹɬɤɚ; 9 – ɲɬɭɰɟɪ; 10 – ɲɚɪɧɢɪ; 11 – ɡɟɪɤɚɥɨ; 12 – ɲɬɭɰɟɪ; 13 – ɧɚɩɪɚɜɥɹɸɳɚɹ; 14 – 

ɡɚɫɥɨɧɤɚ; 15 – ɡɟɪɤɚɥɨ; 16, 17- ɦɚɯɨɜɢɤɢ 

 

4. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɨɤɭɥɹɪ ɧɚ ɨɬɱɟɬɥɢɜɭɸ ɜɢɞɢɦɨɫɬɶ ɩɟɪɟɤɪɟɫɬɢɹ, 

ɩɨɜɨɪɨɬɨɦ ɡɟɪɤɚɥɚ 11 ɞɨɛɢɜɚɸɬɫɹ ɧɚɢɥɭɱɲɟɣ ɨɫɜɟɳɟɧɧɨɫɬɢ ɲɤɚɥɵ.  

5. ȼɪɚɳɟɧɢɟɦ ɦɚɯɨɜɢɤɚ 16 ɜɜɨɞɹɬ  ɝɪɚɧɢɰɭ ɫɜɟɬɨɬɟɧɢ ɜ ɩɨɥɟ ɡɪɟɧɢɹ 

ɨɤɭɥɹɪɚ. ȼɪɚɳɚɸɬ ɦɚɯɨɜɢɤ 17 ɞɨ ɢɫɱɟɡɧɨɜɟɧɢɹ ɪɚɞɭɠɧɨɣ ɨɤɪɚɫɤɢ ɝɪɚɧɢɱɧɨɣ 

ɥɢɧɢɢ.  

6. Ɇɚɯɨɜɢɤɨɦ 16 ɧɚɜɨɞɹɬ ɝɪɚɧɢɰɭ ɫɜɟɬɨɬɟɧɢ ɬɨɱɧɨ ɧɚ ɩɟɪɟɤɪɟɫɬɢɟ ɢ ɩɨ 

ɲɤɚɥɟ ɫɧɢɦɚɸɬ ɨɬɫɱɟɬ. ɂɧɞɟɤɫɨɦ ɞɥɹ ɨɬɫɱɟɬɚ ɫɥɭɠɢɬ ɧɟɩɨɞɜɢɠɧɵɣ 

ɜɟɪɬɢɤɚɥɶɧɵɣ ɲɬɪɢɯ ɩɪɢɡɦɵ 10. ɐɟɧɚ ɞɟɥɟɧɢɹ ɲɤɚɥɵ 5·10-4. ɐɟɥɵɟ, ɞɟɫɹɬɵɟ, 

ɫɨɬɵɟ ɢ ɬɵɫɹɱɧɵɟ ɞɨɥɢ ɨɬɫɱɢɬɵɜɚɸɬ ɩɨ ɲɤɚɥɟ, ɞɟɫɹɬɢɬɵɫɹɱɧɵɟ ɞɨɥɢ 

ɨɰɟɧɢɜɚɸɬ ɧɚ ɝɥɚɡ.  
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2.4.2. Ɏɪɚɤɰɢɨɧɧɚя ɪɚɡɝɨɧɤɚ 

Ɏɪɚɤɰɢɨɧɧɚɹ ɪɚɡɝɨɧɤɚ ɢɥɢ ɪɟɤɬɢɮɢɤɚɰɢɹ – ɷɬɨ ɫɩɨɫɨɛ ɪɚɡɞɟɥɟɧɢɹ ɢɥɢ 

ɨɱɢɫɬɤɢ ɠɢɞɤɨɫɬɟɣ ɫ ɞɨɫɬɚɬɨɱɧɨ ɛɥɢɡɤɢɦɢ ɬɟɦɩɟɪɚɬɭɪɚɦɢ ɤɢɩɟɧɢɹ ɩɭɬɟɦ 

ɩɟɪɟɝɨɧɤɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɨɤ. ȼ ɤɨɥɨɧɤɚɯ 

ɩɨɞɧɢɦɚɸɳɢɟɫɹ ɩɚɪɵ ɜɯɨɞɹɬ ɜ ɤɨɧɬɚɤɬ ɫɨ ɫɬɟɤɚɸɳɟɣ ɧɚɜɫɬɪɟɱɭ ɢɦ 

ɠɢɞɤɨɫɬɶɸ (ɮɥɟɝɦɨɣ), ɨɛɪɚɡɭɸɳɟɣɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɚɫɬɢɱɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ 

ɩɚɪɨɜ. ɉɪɢ ɷɬɨɦ ɱɚɫɬɶ ɩɚɪɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɜɵɫɨɤɨɤɢɩɹɳɢɣ ɤɨɦɩɨɧɟɧɬ, 

ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɢ ɩɟɪɟɯɨɞɢɬ ɜɨ ɮɥɟɝɦɭ, ɢ ɧɚɨɛɨɪɨɬ – ɢɡ ɮɥɟɝɦɵ ɜ ɩɚɪɨɜɭɸ 

ɮɚɡɭ ɩɟɪɟɯɨɞɢɬ ɥɟɝɤɨɤɢɩɹɳɢɣ ɤɨɦɩɨɧɟɧɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɧɨɝɨɤɪɚɬɧɨɝɨ 

ɩɨɜɬɨɪɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɢɫɩɚɪɟɧɢɹ ɢ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɵ ɨɛɨɝɚɳɚɸɬɫɹ 

ɥɟɝɤɨɤɢɩɹɳɢɦ ɤɨɦɩɨɧɟɧɬɨɦ, ɚ ɜɵɫɨɤɨɤɢɩɹɳɢɣ ɤɨɦɩɨɧɟɧɬ ɫɬɟɤɚɟɬ ɜɦɟɫɬɟ ɫ 

ɮɥɟɝɦɨɣ ɜ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ. 

ɇɚ ɷɮɮɟɤɬɢɜɧɵɯ ɤɨɥɨɧɤɚɯ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢɥɢ ɜ 

ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɠɢɞɤɨɫɬɢ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ 

ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ ɦɟɧɟɟ ɱɟɦ ɧɚ 1 °ɋ. Ɉɛɵɱɧɵɟ ɥɚɛɨɪɚɬɨɪɧɵɟ ɤɨɥɨɧɤɢ 

ɩɨɡɜɨɥɹɸɬ ɪɚɡɞɟɥɹɬɶ ɠɢɞɤɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɤɨɬɨɪɵɯ ɪɚɡɥɢɱɚɟɬɫɹ 

ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 10 °ɋ. ȼ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɪɚɡɞɟɥɢɬɶ 

ɜɟɳɟɫɬɜɚ ɫ ɪɚɡɧɢɰɟɣ ɬɟɦɩɟɪɚɬɭɪ ɤɢɩɟɧɢɹ, ɪɚɜɧɨɣ 30 °ɋ, ɜɦɟɫɬɨ ɤɨɥɨɧɨɤ 

ɩɪɢɦɟɧɹɸɬ ɲɚɪɢɤɨɜɵɟ ɢɥɢ ɟɥɨɱɧɵɟ ɞɟɮɥɟɝɦɚɬɨɪɵ (ɪɢɫ. 2.12).  

 
Ɋɢɫ. 2.12. Ⱦɟɮɥɟɝɦɚɬɨɪɵ: ɚ – ɤɨɥɨɧɤɚ ȼɢɝɪɟ; ɛ – ɫ ɧɚɫɚɞɤɨɣ; ɜ – ɫ ɜɪɚɳɚɸɳɟɣɫɹ 

ɥɟɧɬɨɣ; ɝ – ɟɥɨɱɧɵɣ 
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ɉɨɫɥɟɞɧɢɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɨɥɵɟ ɫɬɟɤɥɹɧɧɵɟ ɬɪɭɛɤɢ ɫ ɟɥɨɱɧɨɣ 

ɧɚɤɨɥɤɨɣ ɬɢɩɚ «ɡɜɟɡɞɚ», ɭɜɟɥɢɱɢɜɚɸɳɟɣ ɩɥɨɳɚɞɶ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɮɥɟɝɦɵ 

ɫ ɩɚɪɨɜɨɣ ɮɚɡɨɣ. 

 

Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 5 

Ɏɪɚɤɰɢɨɧɧɚɹ ɪɚɡɝɨɧɤɚ ɫɦɟɫɢ ɚɰɟɬɨɧ-ɬɨɥɭɨɥ 

ȼ ɪɚɛɨɬɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɫɨɫɬɚɜ ɫɦɟɫɢ ɞɜɭɯ ɠɢɞɤɢɯ ɜɟɳɟɫɬɜ: 

ɚɰɟɬɨɧɚ (ɬ. ɤɢɩ. 56,2 °ɋ) ɢ ɬɨɥɭɨɥɚ (ɬ. ɤɢɩ. 110,6 °ɋ). Ɋɚɡɞɟɥɟɧɢɟ ɷɬɨɣ ɫɦɟɫɢ 

ɩɪɨɜɨɞɹɬ ɦɟɬɨɞɨɦ ɮɪɚɤɰɢɨɧɧɨɣ ɩɟɪɟɝɨɧɤɢ, ɬɚɤ ɤɚɤ ɪɚɡɧɢɰɚ ɬɟɦɩɟɪɚɬɭɪ 

ɤɢɩɟɧɢɹ ɚɰɟɬɨɧɚ ɢ ɬɨɥɭɨɥɚ ɫɨɫɬɚɜɥɹɟɬ 44,4 °ɋ. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ 

ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɛɨɪ, ɢɡɨɛɪɚɠɟɧɧɵɣ ɧɚ ɪɢɫ. 2.13.  

 
Ɋɢɫ. 2.13. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɪɟɤɬɢɮɢɤɚɰɢɢ: Ⱥ – ɩɟɪɟɝɨɧɧɚɹ ɤɨɥɛɚ; Ȼ – ɞɟɮɥɟɝɦɚɬɨɪ ɫ 

ɧɚɫɚɞɤɨɣ ȼɸɪɰɚ; ȼ – ɬɟɪɦɨɦɟɬɪ; Ƚ – ɯɨɥɨɞɢɥɶɧɢɤ Ʌɢɛɢɯɚ; Ⱦ – ɚɥɨɧɠ; ȿ – ɩɪɢɟɦɧɚɹ ɤɨɥɛɚ 

 

Ⱦɥɹ ɫɛɨɪɤɢ ɩɪɢɛɨɪɚ ɫɧɚɱɚɥɚ ɧɚ ɲɬɚɬɢɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɷɥɟɤɬɪɨɩɥɢɬɤɭ, 

ɩɨɦɟɳɚɸɬ ɧɚ ɧɟɟ ёɦɤɨɫɬɶ ɞɥɹ ɜɨɞɹɧɨɣ ɛɚɧɢ. Ɂɚɬɟɦ ɭɤɪɟɩɥɹɸɬ ɜ ɡɚɠɢɦɟ 

ɲɬɚɬɢɜɚ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɟɟ ɞɧɨ ɧɟ ɞɨɯɨɞɢɥɨ ɞɨ ɞɧɚ 

ɜɨɞɹɧɨɣ ɛɚɧɢ ɩɪɢɦɟɪɧɨ ɧɚ 1.5 ɫɦ. ȼ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ ɩɨɦɟɳɚɸɬ ɧɟɫɤɨɥɶɤɨ 

«ɤɢɩɟɥɨɤ», ɜɫɬɚɜɥɹɸɬ ɜ ɧɟё ɞɟɮɥɟɝɦɚɬɨɪ, ɚ ɜ ɞɟɮɥɟɝɦɚɬɨɪ – ɧɚɫɚɞɤɭ ȼɸɪɰɚ, 

ɤ ɤɨɬɨɪɨɣ ɩɪɢɫɨɟɞɢɧɹɸɬ ɯɨɥɨɞɢɥɶɧɢɤ. ɗɬɭ ɨɩɟɪɚɰɢɸ ɥɭɱɲɟ ɩɪɨɞɟɥɵɜɚɬɶ 

ɜɞɜɨɟɦ. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɟɪɜɵɣ ɫɬɭɞɟɧɬ ɩɪɢɫɨɟɞɢɧɹɟɬ ɯɨɥɨɞɢɥɶɧɢɤ ɤ ɧɚɫɚɞɤɟ 
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ȼɸɪɰɚ ɢ ɭɞɟɪɠɢɜɚɟɬ ɟɝɨ ɧɚ ɜɟɫɭ, ɜɬɨɪɨɣ ɩɨɞɝɨɧɹɟɬ ɬɪɟɯɪɨɝɢɣ ɡɚɠɢɦ ɲɬɚɬɢɜɚ 

ɤ ɯɨɥɨɞɢɥɶɧɢɤɭ. Ʉ ɯɨɥɨɞɢɥɶɧɢɤɭ ɩɪɢɫɨɟɞɢɧɹɸɬ ɚɥɥɨɧɠ ɢ ɩɨɞ ɧɟɝɨ 

ɩɨɞɫɬɚɜɥɹɸɬ ɩɪɢɟɦɧɢɤ – ɩɥɨɫɤɨɞɨɧɧɭɸ ɤɨɥɛɭ. ȼ ɪɚɛɨɬɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɢ 

ɩɪɢɟɦɧɢɤɚ, ɜɫɟ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɡɜɟɲɟɧɵ. 

Ɂɚɬɟɦ ɫ ɩɨɦɨɳɶɸ ɜɨɪɨɧɤɢ ɱɟɪɟɡ ɜɟɪɯɧɢɣ ɬɭɛɭɫ ɧɚɫɚɞɤɢ ȼɸɪɰɚ ɜ 

ɩɪɢɛɨɪ ɡɚɥɢɜɚɸɬ ɪɚɡɞɟɥɹɟɦɭɸ ɫɦɟɫɶ (ɩɪɢ ɷɬɨɦ ɧɚɞɨ ɫɥɟɞɢɬɶ, ɱɬɨɛɵ 

ɪɚɡɞɟɥɹɟɦɚɹ ɫɦɟɫɶ ɧɟ ɩɨɩɚɥɚ ɜ ɛɨɤɨɜɨɣ ɨɬɜɨɞ ɧɚɫɚɞɤɢ ȼɸɪɰɚ). ȼɫɬɚɜɥɹɸɬ ɜ 

ɜɟɪɯɧɢɣ ɬɭɛɭɫ ɧɚɫɚɞɤɢ ȼɸɪɰɚ ɬɟɪɦɨɦɟɬɪ. Ɂɚɥɢɜɚɸɬ ɜ ɜɨɞɹɧɭɸ ɛɚɧɸ ɜɨɞɭ ɢ 

ɜɤɥɸɱɚɸɬ ɧɚɝɪɟɜ. ȼ ɪɭɛɚɲɤɭ ɯɨɥɨɞɢɥɶɧɢɤɚ ɩɭɫɤɚɸɬ ɜɨɞɭ. 

ȼ ɧɚɱɚɥɟ ɩɟɪɟɝɨɧɤɢ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɞɥɟɧɧɨ ɩɨɜɵɲɚɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 

ɤɢɩɟɧɢɹ ɛɨɥɟɟ ɥɟɝɤɨɥɟɬɭɱɟɝɨ ɤɨɦɩɨɧɟɧɬɚ ɪɚɡɞɟɥɹɟɦɨɣ ɫɦɟɫɢ (ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ – ɚɰɟɬɨɧɚ), ɩɪɢ ɷɬɨɦ ɜ ɩɪɢɟɦɧɢɤ ɧɚɱɢɧɚɸɬ ɩɨɫɬɭɩɚɬɶ ɩɟɪɜɵɟ ɤɚɩɥɢ 

ɞɢɫɬɢɥɥɹɬɚ. Ɉɬɦɟɱɚɸɬ ɬɟɦɩɟɪɚɬɭɪɭ ɤɢɩɟɧɢɹ ɩɟɪɜɨɣ ɮɪɚɤɰɢɢ ɢ ɩɪɨɞɨɥɠɚɸɬ 

ɫɨɛɢɪɚɬɶ ɞɢɫɬɢɥɥɹɬ, ɫɥɟɞɹ ɡɚ ɩɨɤɚɡɚɧɢɹɦɢ ɬɟɪɦɨɦɟɬɪɚ. ɋɥɟɞɭɟɬ ɩɨɦɧɢɬɶ, ɱɬɨ 

ɫɤɨɪɨɫɬɶ ɮɪɚɤɰɢɨɧɧɨɣ ɩɟɪɟɝɨɧɤɢ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ ɤɚɱɟɫɬɜɨ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ. ɉɪɟɜɵɲɟɧɢɟ ɨɩɬɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ 

ɧɚɪɭɲɟɧɢɸ ɪɚɜɧɨɜɟɫɢɹ ɦɟɠɞɭ ɮɥɟɝɦɨɣ ɢ ɩɚɪɚɦɢ, ɢ ɞɟɮɥɟɝɦɚɬɨɪ 

ɨɤɚɡɵɜɚɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɫɩɨɥɟɡɧɵɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɢɲɤɨɦ ɜɵɫɨɤɚɹ 

ɫɤɨɪɨɫɬɶ ɢɫɩɚɪɟɧɢɹ ɨɛɵɱɧɨ ɜɵɡɵɜɚɟɬ «ɡɚɯɥɟɛɵɜɚɧɢɟ» ɞɟɮɥɟɝɦɚɬɨɪɚ. ɉɪɢ 

ɷɬɨɦ ɮɥɟɝɦɚ ɧɟ ɫɬɟɤɚɟɬ ɫɩɨɤɨɣɧɨ ɜɧɢɡ ɩɨ ɞɟɮɥɟɝɦɚɬɨɪɭ, ɚ ɢɫɩɚɪɹɟɬɫɹ ɢ 

ɩɨɩɚɞɚɟɬ ɜ ɩɪɢɟɦɧɢɤ. 

Ʉɨɝɞɚ ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɥɟɝɤɨɥɟɬɭɱɟɝɨ ɤɨɦɩɨɧɟɧɬɚ (ɚɰɟɬɨɧɚ) ɩɟɪɟɝɨɧɢɬɫɹ 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɨɥɨ 56 °ɋ, ɚ ɬɟɦɩɟɪɚɬɭɪɚ ɩɚɪɨɜ ɧɚɱɧɟɬ ɩɨɞɧɢɦɚɬɶɫɹ 

ɜɵɲɟ, ɫɨɛɢɪɚɸɬ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɮɪɚɤɰɢɸ ɜ ɞɪɭɝɨɣ ɩɪɢɟɦɧɢɤ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ ɠɢɞɤɨɫɬɟɣ ɢ ɫɤɨɪɨɫɬɢ ɩɟɪɟɝɨɧɤɢ ɜ ɧɟɤɨɬɨɪɵɯ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɩɨɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɜ ɷɬɨ ɜɪɟɦɹ ɞɢɫɬɢɥɥɹɬ 

ɜ ɩɪɢɟɦɧɢɤ ɧɟ ɩɨɫɬɭɩɚɟɬ, ɡɚɬɟɦ ɧɚɛɥɸɞɚɟɬɫɹ ɫɤɚɱɤɨɨɛɪɚɡɧɵɣ ɪɨɫɬ 

ɬɟɦɩɟɪɚɬɭɪɵ. ɋ ɦɨɦɟɧɬɚ ɩɪɟɤɪɚɳɟɧɢɹ ɛɵɫɬɪɨɝɨ ɪɨɫɬɚ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ ɤɨɧɰɚ 

ɩɟɪɟɝɨɧɤɢ (ɩɨɫɬɨɹɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ – ɨɤɨɥɨ 110 °ɋ) ɫɨɛɢɪɚɸɬ ɜɬɨɪɭɸ 

ɨɫɧɨɜɧɭɸ ɮɪɚɤɰɢɸ (ɬɨɥɭɨɥ). ɉɟɪɟɝɨɧɤɭ ɩɪɟɤɪɚɳɚɸɬ, ɤɨɝɞɚ ɜ ɩɟɪɟɝɨɧɧɨɣ 
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ɤɨɥɛɟ ɨɫɬɚёɬɫɹ 1-2 % ɠɢɞɤɨɫɬɢ. ȼɡɜɟɲɢɜɚɸɬ ɬɪɢ ɩɨɥɭɱɟɧɧɵɟ ɮɪɚɤɰɢɢ: 

ɚɰɟɬɨɧ (ɩɟɪɜɚɹ), ɫɦɟɫɶ ɚɰɟɬɨɧɚ ɢ ɬɨɥɭɨɥɚ (ɜɬɨɪɚɹ, ɩɪɨɦɟɠɭɬɨɱɧɚɹ) ɢ ɬɨɥɭɨɥ 

(ɬɪɟɬɶɹ). ɋɤɥɚɞɵɜɚɸɬ ɜɟɫ ɜɫɟɯ ɮɪɚɤɰɢɣ, ɚ ɡɚɬɟɦ ɜɵɫɱɢɬɵɜɚɸɬ ɩɪɨɰɟɧɬɧɨɟ 

ɫɨɞɟɪɠɚɧɢɟ ɤɚɠɞɨɣ ɢɡ ɧɢɯ. ɋɬɟɩɟɧɶ ɱɢɫɬɨɬɵ ɚɰɟɬɨɧɚ ɢ ɬɨɥɭɨɥɚ ɨɩɪɟɞɟɥɹɸɬ 

ɩɨ ɩɨɤɚɡɚɬɟɥɸ ɩɪɟɥɨɦɥɟɧɢɹ ɫɪɚɜɧɟɧɢɟɦ ɫɨ ɫɩɪɚɜɨɱɧɵɦɢ ɞɚɧɧɵɦɢ (n20
D 

ɚɰɟɬɨɧɚ – 1,3588, n
20

D ɬɨɥɭɨɥɚ – 1,4969). Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɜ ɨɬɱɟɬɟ.  

ȼ  ɨɛɳɟɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɪɚɤɰɢɨɧɧɨɣ ɪɚɡɝɨɧɤɢ ɮɢɡɢɱɟɫɤɢɟ  

ɤɨɧɫɬɚɧɬɵ ɩɨɥɭɱɟɧɧɵɯ ɨɫɧɨɜɧɵɯ ɮɪɚɤɰɢɣ ɫɢɥɶɧɨ  ɨɬɥɢɱɚɸɬɫɹ  ɨɬ 

ɫɩɪɚɜɨɱɧɵɯ ɡɧɚɱɟɧɢɣ, ɧɚɞɨ ɩɪɨɜɟɫɬɢ ɩɨɜɬɨɪɧɭɸ ɪɟɤɬɢɮɢɤɚɰɢɸ ɨɬɞɟɥɶɧɵɯ 

ɩɨɪɰɢɣ, ɫɨɛɢɪɚɹ ɞɢɫɬɢɥɥɹɬ ɜ ɛɨɥɟɟ ɭɡɤɨɦ ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɢɧɬɟɪɜɚɥɟ. 

 

2.4.3. ɉɟɪɟɝɨɧɤɚ ɜ ɜɚɤɭɭɦɟ 

ɇɟɤɨɬɨɪɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɧɟɥɶɡɹ ɩɟɪɟɝɨɧɹɬɶ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ 

ɞɚɜɥɟɧɢɢ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɨɧɢ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɪɚɡɥɚɝɚɸɬɫɹ.  

Ⱦɪɭɝɢɟ ɢɦɟɸɬ ɫɥɢɲɤɨɦ ɜɵɫɨɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɤɢɩɟɧɢɹ, ɡɚɬɪɭɞɧɹɸɳɭɸ 

ɩɟɪɟɝɨɧɤɭ. ȼ ɩɨɞɨɛɧɵɯ ɫɥɭɱɚɹɯ ɫɥɟɞɭɟɬ  ɩɪɨɜɨɞɢɬɶ  ɩɟɪɟɝɨɧɤɭ  ɩɪɢ  

ɩɨɧɢɠɟɧɧɨɦ ɞɚɜɥɟɧɢɢ, ɬɚɤ ɤɚɤ ɜ ɜɚɤɭɭɦɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɵɦ 

ɜɧɟɲɧɟɦɭ ɞɚɜɥɟɧɢɸ ɩɪɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. 

Ⱦɥɹ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ 

ɞɚɜɥɟɧɢɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɥɟɞɭɸɳɟɟ ɷɦɩɢɪɢɱɟɫɤɨɟ ɩɪɚɜɢɥɨ: ɩɪɢ 

ɭɦɟɧɶɲɟɧɢɢ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ ɜɞɜɨɟ ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɩɨɧɢɠɚɟɬɫɹ 

ɩɪɢɦɟɪɧɨ ɧɚ 15 °ɋ. Ɍɚɤ, ɜɟɳɟɫɬɜɨ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ 200 °ɋ ɩɪɢ 

ɞɚɜɥɟɧɢɢ 760 ɦɦ ɪɬ. ɫɬ. ɦɨɠɧɨ ɛɭɞɟɬ ɩɟɪɟɝɧɚɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɨɥɨ      

185 °ɋ ɢ ɞɚɜɥɟɧɢɢ 380 ɦɦ ɪɬ. ɫɬ. ɑɬɨɛɵ ɫɨɫɬɚɜɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɧɚɛɥɸɞɚɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɤɢɩɟɧɢɹ ɩɟɪɟɝɨɧɹɟɦɨɝɨ ɩɪɢ ɥɸɛɨɦ 

ɨɫɬɚɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ ɜɟɳɟɫɬɜɚ ɥɢɬɟɪɚɬɭɪɧɵɦ ɞɚɧɧɵɦ, ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɧɨɦɨɝɪɚɦɦɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ ɪɢɫ. 2.14. 
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Ɋɢɫ. 2.14. ɇɨɦɨɝɪɚɦɦɚ: ɞɚɜɥɟɧɢɟ – ɬɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ  

 

Ⱦɥɹ ɷɬɨɝɨ ɧɚɞɨ ɧɚɥɨɠɢɬɶ ɧɚ ɪɢɫɭɧɨɤ ɤɨɪɨɬɤɭɸ ɥɢɧɟɣɤɭ ɬɚɤ, ɱɬɨɛɵ ɨɧɚ 

ɩɟɪɟɫɟɤɥɚ ɩɪɚɜɭɸ ɲɤɚɥɭ ɜ ɬɨɱɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɛɥɸɞɚɟɦɨɦɭ ɩɪɢ 

ɩɟɪɟɝɨɧɤɟ ɞɚɜɥɟɧɢɸ, ɚ ɫɪɟɞɧɸɸ ɲɤɚɥɭ – ɜ ɬɨɱɤɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ ɩɟɪɟɝɨɧɹɟɦɨɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ. 

Ɍɨɝɞɚ ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɷɬɨɣ ɥɢɧɟɣɤɢ ɫ ɥɟɜɨɣ ɲɤɚɥɨɣ ɛɭɞɟɬ ɩɪɢɦɟɪɧɨ 

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɟɦɩɟɪɚɬɭɪɟ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɞɨɫɬɢɝɧɭɬɨɦ ɜ ɩɪɢɛɨɪɟ 

ɜɚɤɭɭɦɟ.  

ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ (ɪɢɫ. 2.15) ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ 

ɜɚɠɧɵɯ ɨɬɥɢɱɢɣ ɨɬ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ 

(ɪɢɫ. 2.9). ɉɟɪɟɝɨɧɧɵɟ ɤɨɥɛɵ ɫɧɚɛɠɚɸɬ ɞɜɭɝɨɪɥɨɣ ɧɚɫɚɞɤɨɣ Ʉɥɹɣɡɟɧɚ, ɨɞɧɨ 

ɝɨɪɥɨ ɤɨɬɨɪɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɬɟɪɦɨɦɟɬɪɚ, ɚ ɞɪɭɝɨɟ – ɞɥɹ ɤɚɩɢɥɥɹɪɚ, 

ɱɟɪɟɡ ɤɨɬɨɪɵɣ ɩɪɨɩɭɫɤɚɸɬ ɜɨɡɞɭɯ ɢɥɢ ɢɧɟɪɬɧɵɣ ɝɚɡ, ɤɨɝɞɚ ɫɢɫɬɟɦɚ 

ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɚɤɭɭɦɨɦ. Ʉɚɩɢɥɥɹɪ ɧɟɨɛɯɨɞɢɦ, ɱɬɨɛɵ ɞɨɛɢɬɶɫɹ 

http://xreferat.ru/image/108/1307219048_13.png
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ɪɚɜɧɨɦɟɪɧɨɝɨ ɤɢɩɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɛɟɡ ɬɨɥɱɤɨɜ ɢ ɩɟɪɟɛɪɨɫɨɜ. Ʉɨɥɢɱɟɫɬɜɨ 

ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɤɨɥɛɭ ɱɟɪɟɡ ɤɚɩɢɥɥɹɪ, ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɢ 

ɩɨɦɨɳɢ ɡɚɠɢɦɚ ɧɚ ɤɭɫɤɟ ɲɥɚɧɝɚ, ɧɚɫɚɠɟɧɧɨɦ ɧɚ ɜɟɪɯɧɢɣ ɤɨɧɟɰ ɤɚɩɢɥɥɹɪɚ. 

ȼ ɲɥɚɧɝ ɞɨɥɠɟɧ ɛɵɬɶ ɜɫɬɚɜɥɟɧ ɤɭɫɨɱɟɤ ɬɨɧɤɨɣ ɩɪɨɜɨɥɨɤɢ, ɤɨɬɨɪɵɣ 

ɩɪɟɩɹɬɫɬɜɭɟɬ ɟɝɨ ɫɥɢɩɚɧɢɸ ɩɪɢ ɜɚɤɭɭɦɢɪɨɜɚɧɢɢ ɫɢɫɬɟɦɵ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ɤɨɥɛɭ. ɉɪɢ ɜɵɛɨɪɟ 

ɯɨɥɨɞɢɥɶɧɢɤɚ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɬɟɦɢ ɠɟ ɫɨɨɛɪɚɠɟɧɢɹɦɢ, ɱɬɨ ɢ ɩɪɢ 

ɩɟɪɟɝɨɧɤɟ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ. Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜ ɩɪɨɰɟɫɫɟ ɜɚɤɭɭɦ–

ɩɟɪɟɝɨɧɤɢ ɦɨɠɧɨ ɛɵɥɨ ɨɬɛɢɪɚɬɶ ɨɬɞɟɥɶɧɵɟ ɮɪɚɤɰɢɢ, ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɧɵɟ 

ɦɨɞɢɮɢɤɚɰɢɢ ɚɥɥɨɧɠɟɣ. ɉɟɪɟɝɨɧɧɵɟ ɤɨɥɛɵ, ɚ ɬɚɤɠɟ ɤɨɥɛɵ, ɫɥɭɠɚɳɢɟ ɞɥɹ 

ɫɛɨɪɚ ɞɢɫɬɢɥɥɹɬɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɬɨɥɶɤɨ ɤɪɭɝɥɨɞɨɧɧɵɦɢ ɢɥɢ ɝɪɭɲɟɜɢɞɧɵɦɢ. 

ɇɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɩɥɨɫɤɨɞɨɧɧɵɟ ɤɨɥɛɵ ɩɪɢ ɫɛɨɪɤɟ ɜɚɤɭɭɦɧɨɣ ɭɫɬɚɧɨɜɤɢ, 

ɨɧɢ ɧɟ ɜɵɞɟɪɠɢɜɚɸɬ ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ. 

 

 
Ɋɢɫ. 2.15. ɍɫɬɚɧɨɜɤɚ ɞɥɹ ɜɚɤɭɭɦɧɨɣ ɩɟɪɟɝɨɧɤɢ: 1 – ɝɪɭɲɟɜɢɞɧɚɹ ɤɨɥɛɚ Ʉɥɹɣɡɟɧɚ;    

2 – ɤɚɩɢɥɥɹɪ ɢ ɲɥɚɧɝ ɫ ɡɚɠɢɦɨɦ ɢ ɩɪɨɜɨɥɨɤɨɣ; 3 – ɬɟɪɦɨɦɟɬɪ; 4 – ɯɨɥɨɞɢɥɶɧɢɤ; 5 – ɚɥɨɧɠ 
«ɩɚɭɤ»; 6 – ɩɪɢɟɦɧɢɤɢ ɞɢɫɬɢɥɥɹɬɚ; 7 – ɦɚɧɨɦɟɬɪ 

 

ɉɪɢ ɩɟɪɟɝɨɧɤɟ ɜ ɜɚɤɭɭɦɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 

ɰɟɥɶɧɨɩɚɹɧɵɟ ɫɢɫɬɟɦɵ, ɜ ɤɨɬɨɪɵɯ ɤɨɥɛɵ Ʉɥɹɣɡɟɧɚ ɢɥɢ Ɏɚɜɨɪɫɤɨɝɨ 

ɫɨɫɬɚɜɥɹɸɬ ɟɞɢɧɨɟ ɰɟɥɨɟ ɫ ɯɨɥɨɞɢɥɶɧɢɤɨɦ (ɪɢɫ. 2.16). 
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Ɋɢɫ. 2.16. ɐɟɥɶɧɨɩɚɹɧɵɟ ɩɟɪɟɝɨɧɧɵɟ ɫɢɫɬɟɦɵ ɫ ɤɨɥɛɨɣ Ʉɥɹɣɡɟɧɚ (1) ɢ ɤɨɥɛɨɣ 
Ɏɚɜɨɪɫɤɨɝɨ (2) ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɜ ɜɚɤɭɭɦɟ 

 

 

2.4.4. ɉɟɪɟɝɨɧɤɚ ɫ ɜɨɞяɧыɦ ɩɚɪɨɦ 

ɉɟɪɟɝɨɧɤɚ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ – ɨɞɢɧ ɢɡ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɦɟɬɨɞɨɜ 

ɜɵɞɟɥɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɗɬɨɬ ɦɟɬɨɞ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɩɪɚɤɬɢɤɟ, ɧɨ ɢ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɉɟɪɟɝɨɧɤɚ ɫ ɩɚɪɨɦ ɩɪɢɦɟɧɢɦɚ ɤ ɜɟɳɟɫɬɜɚɦ, ɤɨɬɨɪɵɟ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ 

ɫɦɟɲɢɜɚɸɬɫɹ ɢ ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɜɨɞɨɣ. 

ɉɟɪɟɝɨɧɤɭ ɫ ɩɚɪɨɦ ɢɫɩɨɥɶɡɭɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɰɟɥɹɯ: 

•   ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɢɡ ɫɦɟɫɟɣ ɢ ɨɱɢɫɬɤɢ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ ɤɢɩɹɬ ɩɪɢ 

ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢɥɢ ɜɨɨɛɳɟ ɧɟ ɩɟɪɟɝɨɧɹɸɬɫɹ ɛɟɡ ɪɚɡɥɨɠɟɧɢɹ; 

•   ɞɥɹ ɨɱɢɫɬɤɢ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɟɧɧɵɯ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɫɦɨɥɢɫɬɵɯ ɧɟɥɟɬɭɱɢɯ ɩɪɢɦɟɫɟɣ; 

•   ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɵɫɨɤɨɤɢɩɹɳɢɯ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɨɬ ɧɟɥɟɬɭɱɢɯ ɫ ɩɚɪɨɦ 

ɬɜɟɪɞɵɯ ɜɟɳɟɫɬɜ (ɧɚɩɪɢɦɟɪ, ɧɢɬɪɨɛɟɧɡɨɥ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɤɢɩɟɧɢɹ 210 °ɋ 

ɦɨɠɧɨ ɥɟɝɤɨ ɨɬɨɝɧɚɬɶ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɩɪɢ 99 °ɋ); 

•  ɞɥɹ ɜɵɞɟɥɟɧɢɹ ɦɚɥɨɪɚɫɬɜɨɪɢɦɵɯ ɜ ɜɨɞɟ ɜɟɳɟɫɬɜ, ɢɦɟɸɳɢɯ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɨɥɨ 100 °ɋ ɡɚɦɟɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ. 

ɉɟɪɟɝɨɧɤɚ ɫ ɩɚɪɨɦ ɨɫɧɨɜɚɧɚ ɧɚ ɬɟɯ ɠɟ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɢɧɰɢɩɚɯ, 

ɱɬɨ ɢ ɩɪɨɫɬɚɹ ɩɟɪɟɝɨɧɤɚ. ɋ ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɞɚɜɥɟɧɢɟ ɩɚɪɨɜ ɜɨɞɵ, 

ɢ ɧɟ ɫɦɟɲɢɜɚɸɳɟɝɨɫɹ ɫ ɜɨɞɨɣ ɜɟɳɟɫɬɜɚ ɜɨɡɪɚɫɬɚɟɬ (ɩɪɚɤɬɢɱɟɫɤɢ 

ɧɟɡɚɜɢɫɢɦɨ). Ʉɢɩɟɧɢɟ ɧɚɱɢɧɚɟɬɫɹ, ɤɨɝɞɚ ɫɭɦɦɚ ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɣ 
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ɧɚɫɵɳɟɧɧɨɝɨ ɩɚɪɚ ɤɨɦɩɨɧɟɧɬɨɜ ɫɬɚɧɨɜɢɬɫɹ ɪɚɜɧɨɣ ɚɬɦɨɫɮɟɪɧɨɦɭ ɞɚɜɥɟɧɢɸ, 

ɬɚɤ ɤɚɤ ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ Ⱦɚɥɶɬɨɧɚ ɫɭɦɦɚɪɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ Ɋ ɪɚɜɧɨ ɫɭɦɦɟ 

ɩɚɪɰɢɚɥɶɧɵɯ ɞɚɜɥɟɧɢɢ ɩɚɪɨɜ ɩɟɪɟɝɨɧɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ А ɢ ɜɨɞɵ В:  

Ɋ = ɪА + ɪВ. 

ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɬɨɱɤɚ ɤɢɩɟɧɢɹ ɫɦɟɫɢ ɜɨɞɵ ɢ ɥɟɬɭɱɟɝɨ ɜɟɳɟɫɬɜɚ 

ɨɛɵɱɧɨ ɧɢɠɟ 100 °ɋ (ɧɟ ɫɥɟɞɭɟɬ ɡɚɛɵɜɚɬɶ ɨ ɬɨɦ, ɱɬɨ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ 

ɧɟɥɟɬɭɱɢɯ ɜɟɳɟɫɬɜ ɜɫɟɝɞɚ ɤɢɩɹɬ ɜɵɲɟ, ɱɟɦ ɱɢɫɬɚɹ ɜɨɞɚ). 

ɉɪɢɛɨɪ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɫɨɫɬɨɢɬ ɢɡ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ, 

ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɵ, ɞɥɢɧɧɨɝɨ ɷɮɮɟɤɬɢɜɧɨɝɨ ɯɨɥɨɞɢɥɶɧɢɤɚ ɢ ɩɪɢɟɦɧɢɤɚ (ɪɢɫ. 

2.17). 

 
 

Ɋɢɫ. 2.17. ɉɪɢɛɨɪ ɞɥɹ ɩɟɪɟɝɨɧɤɢ ɫ ɩɚɪɨɦ: 1 – ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɶ; 2 – ɷɥɟɤɬɪɨɩɥɢɬɤɢ; 

3 - ɩɟɪɟɝɨɧɧɚɹ ɤɨɥɛɚ; 4 – ɯɨɥɨɞɢɥɶɧɢɤ; 5 – ɚɥɨɧɠ; 6 – ɩɪɢɟɦɧɢɤ; 7 - ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ 
ɬɪɭɛɤɚ; 8 - ɩɨɤɚɡɚɬɟɥɶ ɭɪɨɜɧɹ ɠɢɞɤɨɫɬɢ ɜ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɟ; 9 - ɫɬɟɤɥɹɧɧɵɣ ɬɪɨɣɧɢɤ; 10 – 

ɡɚɠɢɦ 

 

 ɉɚɪɨɨɛɪɚɡɨɜɚɬɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɫɨɫɭɞ (ɟɝɨ 

ɦɨɠɧɨ ɡɚɦɟɧɢɬɶ ɨɛɵɱɧɨɣ ɤɪɭɝɥɨɞɨɧɧɨɣ ɤɨɥɛɨɣ ɟɦɤɨɫɬɶɸ 1.5 - 2 ɥ), 

ɢɦɟɸɳɢɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɢ ɜɨɞɨɦɟɪɧɭɸ ɬɪɭɛɤɢ. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɚɹ 

ɬɪɭɛɤɚ ɞɨɯɨɞɢɬ ɩɨɱɬɢ ɞɨ ɞɧɚ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ, ɢ ɪɟɡɤɨɟ ɩɨɜɵɲɟɧɢɟ 

ɞɚɜɥɟɧɢɹ ɜ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɟ ɢɡ-ɡɚ ɫɢɥɶɧɨɝɨ ɧɚɝɪɟɜɚɧɢɹ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ 

ɩɨɞɧɹɬɢɟɦ ɜɨɞɵ ɩɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɬɪɭɛɤɟ. ɉɚɪɨɨɛɪɚɡɨɜɚɬɟɥɶ ɫɨɟɞɢɧɟɧ ɫ 

ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɨɣ ɩɪɢ ɩɨɦɨɳɢ ɪɟɡɢɧɨɜɨɣ ɬɪɭɛɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɟɝɨɧɧɨɣ 

ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɨɥɛɭ ȼɸɪɰɚ ɢɥɢ ɨɛɵɱɧɭɸ ɤɪɭɝɥɨɞɨɧɧɭɸ ɤɨɥɛɭ. Ɍɪɭɛɤɚ, 
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ɩɨ ɤɨɬɨɪɨɣ ɩɚɪ ɜɜɨɞɢɬɫɹ ɜ ɤɨɥɛɭ, ɞɨɥɠɧɚ ɞɨɯɨɞɢɬɶ ɩɨɱɬɢ ɞɨ ɫɚɦɨɝɨ ɞɧɚ 

ɤɨɥɛɵ. ɇɟɨɛɯɨɞɢɦɨ ɧɟ ɞɨɩɭɫɤɚɬɶ ɩɟɪɟɛɪɨɫɚ ɩɟɪɟɝɨɧɹɟɦɨɣ ɠɢɞɤɨɫɬɢ ɜ 

ɩɪɢɟɦɧɢɤ. Ⱦɥɹ ɷɬɨɝɨ ɩɟɪɟɝɨɧɧɚɹ ɤɨɥɛɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɞɥɢɧɧɨɟ ɝɨɪɥɨ ɢ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɧɚɤɥɨɧɧɨ (ɪɢɫ. 2.17), ɱɬɨɛɵ ɛɪɵɡɝɢ ɧɟ ɩɨɩɚɞɚɥɢ ɜ 

ɩɚɪɨɨɬɜɨɞɧɭɸ ɬɪɭɛɤɭ, ɫɨɟɞɢɧɟɧɧɭɸ ɫ ɯɨɥɨɞɢɥɶɧɢɤɨɦ. Ʉɨɥɛɭ ɧɚɩɨɥɧɹɸɬ 

ɜɨɞɨɣ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 1/3 ɟɟ ɨɛɴёɦɚ. Ɇɟɠɞɭ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɟɦ ɢ ɤɨɥɛɨɣ 

ɢɧɨɝɞɚ ɩɨɦɟɳɚɸɬ ɫɬɟɤɥɹɧɧɵɣ ɬɪɨɣɧɢɤ. ȿɝɨ ɛɨɤɨɜɨɣ ɨɬɪɨɫɬɨɤ ɫɧɚɛɠɟɧ 

ɤɪɚɧɨɦ ɢɥɢ ɪɟɡɢɧɨɜɨɣ ɬɪɭɛɤɨɣ ɫ ɡɚɠɢɦɨɦ. ɗɬɨɬ ɬɪɨɣɧɢɤ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ 

ɜɨɞɨɨɬɞɟɥɢɬɟɥɹ (ɜ ɧɚɱɚɥɟ ɩɟɪɟɝɨɧɤɢ ɤɨɧɞɟɧɫɢɪɭɟɬɫɹ ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɫɥɢɬɶ) ɢ, ɱɬɨ ɜɚɠɧɨ, ɩɟɪɟɞ ɩɪɟɤɪɚɳɟɧɢɟɦ 

ɧɚɝɪɟɜɚɧɢɹ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ ɤɪɚɧ ɢɥɢ ɡɚɠɢɦ ɬɪɨɣɧɢɤɚ ɨɬɤɪɵɜɚɸɬ, 

ɬɚɤ ɤɚɤ ɜ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɠɢɞɤɨɫɬɶ ɢɡ ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɵ 3 ɛɭɞɟɬ 

ɩɟɪɟɛɪɨɲɟɧɚ ɜ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɶ 1. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɪɨɣɧɢɤɚ ɩɨɫɥɟ 

ɩɪɟɤɪɚɳɟɧɢɹ ɧɚɝɪɟɜɚɧɢɹ ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɛɵɫɬɪɨ ɨɬɫɨɟɞɢɧɢɬɶ 

ɩɚɪɨɩɨɞɜɨɞɹɳɢɣ ɲɥɚɧɝ ɨɬ ɩɟɪɟɝɨɧɧɨɣ ɤɨɥɛɵ. Ⱦɟɥɚɬɶ ɷɬɨ ɧɚɞɨ ɨɫɬɨɪɨɠɧɨ, 

ɨɛɟɪɧɭɜ ɪɭɤɭ ɩɨɥɨɬɟɧɰɟɦ ɜɨ ɢɡɛɟɠɚɧɢɟ ɨɠɨɝɚ. 

 

Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 6 

 ɉɟɪɟɝɨɧɤɚ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɬɟɪɩɟɧɨɜ ɢɡ ɤɨɠɭɪɵ ɩɥɨɞɨɜ 

ɰɢɬɪɭɫɨɜɵɯ 

ɂɡɦɟɥɶɱɚɸɬ ɥɢɦɨɧɧɵɟ ɢɥɢ ɚɩɟɥɶɫɢɧɨɜɵɟ ɤɨɪɤɢ ɧɚ ɤɭɫɨɱɤɢ ɪɚɡɦɟɪɨɦ   

1 ɫɦ2
 ɢ ɩɨɦɟɳɚɸɬ ɜ ɤɪɭɝɥɨɞɨɧɧɭɸ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ ɧɚ 500 ɦɥ, ɡɚɩɨɥɧɢɜ ɟё 

ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 1/3 ɨɛɴёɦɚ. Ⱦɨɛɚɜɥɹɸɬ ɤ ɤɨɪɤɚɦ 50 ɦɥ ɜɨɞɵ ɢ ɫɨɛɢɪɚɸɬ 

ɭɫɬɚɧɨɜɤɭ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 2.17. ȼ ɩɟɪɟɝɨɧɧɭɸ ɤɨɥɛɭ ɢɡ 

ɩɚɪɨɨɛɪɚɡɨɜɚɬɟɥɹ ɩɪɨɩɭɫɤɚɸɬ ɩɨɫɬɨɹɧɧɵɣ ɬɨɤ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɩɨɞɨɝɪɟɜɚɹ ɤɨɥɛɭ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɩɥɢɬɤɢ. Ʉɨɧɞɟɧɫɚɬ, ɨɛɪɚɡɭɸɳɢɣɫɹ ɜ 

ɯɨɥɨɞɢɥɶɧɢɤɟ, ɜ ɜɢɞɟ ɫɥɟɝɤɚ ɦɭɬɧɨɜɚɬɨɣ ɠɢɞɤɨɫɬɢ ɫ ɯɚɪɚɤɬɟɪɧɵɦ ɡɚɩɚɯɨɦ 

ɫɨɛɢɪɚɸɬ ɜ ɤɨɥɛɟ - ɩɪɢёɦɧɢɤɟ ɜ ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɦɟɧɟɟ 20 ɦɥ. ɂɡ ɥɢɦɨɧɧɨɣ 

ɢɥɢ ɚɩɟɥɶɫɢɧɨɜɨɣ ɤɨɠɭɪɵ ɫ ɜɨɞɹɧɵɦ ɩɚɪɨɦ ɨɬɝɨɧɹɟɬɫɹ ɫɦɟɫɶ «ɷɮɢɪɧɵɯ 

ɦɚɫɟɥ», ɨɫɧɨɜɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɥɢɦɨɧɟɧ – ɰɢɤɥɢɱɟɫɤɢɣ 
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ɭɝɥɟɜɨɞɨɪɨɞ, ɫɨɞɟɪɠɚɳɢɣ ɞɜɟ ɞɜɨɣɧɵɟ ɫɜɹɡɢ ɋ=ɋ. ɉɨɞɬɜɟɪɞɢɬɶ ɷɬɨ ɦɨɠɧɨ 

ɩɭɬɟɦ ɤɚɱɟɫɬɜɟɧɧɵɯ ɪɟɚɤɰɢɣ ɫ ɛɪɨɦɧɨɣ ɜɨɞɨɣ ɢ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ. 

 Ʉɨɧɞɟɧɫɚɬ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɟ ɱɚɫɬɢ ɢ ɜɵɩɨɥɧɹɸɬ ɩɪɨɛɵ ɧɚ 

ɧɟɧɚɫɵɳɟɧɧɨɫɬɶ. 

ɉɪɨɛɚ ɫ ɛɪɨɦɧɨɣ ɜɨɞɨɣ. ȼ ɩɪɨɛɢɪɤɭ ɩɨɦɟɳɚɸɬ 2-3 ɦɥ ɛɪɨɦɧɨɣ ɜɨɞɵ ɢ 

1-2 ɦɥ ɤɨɧɞɟɧɫɚɬɚ, ɜɫɬɪɹɯɢɜɚɸɬ. ɇɚɛɥɸɞɚɸɬ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɫɦɟɫɢ ɡɚ ɫɱɟɬ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɪɨɦɚ ɩɨ ɫɜɹɡɢ ɋ=ɋ.  

Br

Br

Br

Br

ɥɢɦɨɧеɧ

Br
2
 рɚɡɛ.

 

ɉɪɨɛɚ ɫ ɩɟɪɦɚɧɝɚɧɚɬɨɦ ɤɚɥɢɹ ɜ ɧɟɣɬɪɚɥɶɧɨɣ ɫɪɟɞɟ. ȼ ɩɪɨɛɢɪɤɭ 

ɩɨɦɟɳɚɸɬ 2-3 ɦɥ 2%-ɧɨɝɨ ɪɚɫɬɜɨɪɚ ɩɟɪɦɚɧɝɚɧɚɬɚ ɤɚɥɢɹ, ɞɨɛɚɜɥɹɸɬ 2-3 ɦɥ 

ɤɨɧɞɟɧɫɚɬɚ ɢ ɜɫɬɪɹɯɢɜɚɸɬ. ɇɚɛɥɸɞɚɸɬ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ ɫɦɟɫɢ ɡɚ ɫɱɟɬ 

ɨɤɢɫɥɟɧɢɹ ɥɢɦɨɧɟɧɚ. 

KMnO
4
 рɚɡɛ.

OH

OH

OH

OH

ɥɢɦɨɧеɧ  
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Ʌɚɛɨɪɚɬɨɪɧɚя ɪɚɛɨɬɚ № 7 

ɍɩɚɪɢɜɚɧɢɟ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɟ ɪɚɫɬɜɨɪɨɜ ɧɚ ɪɨɬɨɪɧɨɦ 

ɢɫɩɚɪɢɬɟɥɟ 

ɇɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɢɛɨɪɨɦ ɞɥɹ ɭɩɚɪɢɜɚɧɢɹ ɢ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ 

ɪɚɫɬɜɨɪɨɜ ɹɜɥɹɟɬɫɹ ɪɨɬɨɪɧɵɣ ɢɫɩɚɪɢɬɟɥɶ (ɪɢɫ. 2.18). ȼ ɧɟɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɭɩɚɪɢɜɚɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɜɚɤɭɭɦɟ. 

 

Ɋɢɫ. 2.18. Ɋɨɬɨɪɧɵɣ ɢɫɩɚɪɢɬɟɥɶ: 1 – ɜɨɞɹɧɚɹ ɛɚɧɹ ɫ ɬɟɪɦɨɪɟɝɭɥɹɬɨɪɨɦ;  2 – 

ɜɪɚɳɚɸɳɚɹɫɹ ɤɨɥɛɚ ɫ ɪɚɫɬɜɨɪɨɦ; 3 – ɷɥɟɤɬɪɨɦɨɬɨɪ; 4 – ɩɪɢɜɨɞ; 5 – ɯɨɥɨɞɢɥɶɧɢɤ; 6 - 

ɩɪɢɟɦɧɢɤ 

Ɋɨɬɨɪɧɵɣ ɢɫɩɚɪɢɬɟɥɶ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɭɸ ɫɤɥɹɧɤɭ ɫɨɟɞɢɧɹɸɬ ɫ 

ɜɨɞɨɫɬɪɭɣɧɵɦ ɧɚɫɨɫɨɦ. ɇɟɨɛɯɨɞɢɦɨ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɨɩɟɪɚɰɢɣ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɢ ɜɵɤɥɸɱɟɧɢɢ ɩɪɢɛɨɪɚ. ɋɩɟɪɜɚ ɩɭɫɤɚɸɬ ɜɨɞɭ ɜ 

ɯɨɥɨɞɢɥɶɧɢɤ 5 ɢ ɜɤɥɸɱɚɸɬ ɜɨɞɨɫɬɪɭɣɧɵɣ ɧɚɫɨɫ. Ɂɚɬɟɦ ɩɪɢɫɨɟɞɢɧɹɸɬ ɤ 

ɩɪɢɛɨɪɭ ɢɫɩɚɪɢɬɟɥɶɧɭɸ ɤɨɥɛɭ 2. Ʉɪɚɧ, ɫɨɟɞɢɧɹɸɳɢɣ ɩɪɢɛɨɪ ɫ ɚɬɦɨɫɮɟɪɨɣ, 

ɡɚɤɪɵɜɚɸɬ ɢ ɜɤɥɸɱɚɸɬ ɦɨɬɨɪ 3, ɜɪɚɳɚɸɳɢɣ ɢɫɩɚɪɢɬɟɥɶɧɭɸ ɤɨɥɛɭ. ɋɤɨɪɨɫɬɶ 

ɜɪɚɳɟɧɢɹ ɦɟɧɹɸɬ ɫ ɩɨɦɨɳɶɸ ɪɟɝɭɥɹɬɨɪɚ. Ʉɨɥɛɭ ɩɨɝɪɭɠɚɸɬ ɜ 

ɬɟɪɦɨɪɟɝɭɥɢɪɭɟɦɭɸ ɜɨɞɹɧɭɸ ɛɚɧɸ 1. ɉɪɢ ɜɪɚɳɟɧɢɢ ɤɨɥɛɵ ɧɚ ɟɟ ɫɬɟɧɤɚɯ 

ɨɛɪɚɡɭɟɬɫɹ ɬɨɧɤɚɹ ɩɥɟɧɤɚ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɷɮɮɟɤɬɢɜɧɨɟ 
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ɢɫɩɚɪɟɧɢɟ. ɉɚɪɵ ɠɢɞɤɨɫɬɢ ɤɨɧɞɟɧɫɢɪɭɸɬɫɹ ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ ɢ ɩɨɫɬɭɩɚɸɬ ɜ 

ɤɨɥɛɭ-ɩɪɢɟɦɧɢɤ 6. ȼɵɤɥɸɱɚɸɬ ɪɨɬɨɪɧɵɣ ɢɫɩɚɪɢɬɟɥɶ ɜ ɨɛɪɚɬɧɨɦ ɩɨɪɹɞɤɟ. 

ɏɨɞ ɪɚɛɨɬɵ 

Ɋɚɫɬɜɨɪ ɛɟɬɭɥɢɧɚ ɜ 90%-ɧɨɦ ɢɡɨɩɪɨɩɢɥɨɜɨɦ ɫɩɢɪɬɟ, ɩɨɥɭɱɟɧɧɵɣ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɬɪɚɤɰɢɢ ɤɨɪɵ ɛɟɪɟɡɵ, ɩɨɦɟɳɚɸɬ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɜɡɜɟɲɟɧɧɭɸ ɢɫɩɚɪɢɬɟɥɶɧɭɸ ɤɨɥɛɭ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɨɬɝɨɧɤɭ ɢɡɨɩɪɨɩɢɥɨɜɨɝɨ 

ɫɩɢɪɬɚ ɩɪɢ  ɬɟɦɩɟɪɚɬɭɪɟ ɛɚɧɢ 20-30 °ɋ ɞɨ ɩɨɥɧɨɝɨ ɭɞɚɥɟɧɢɹ ɫɩɢɪɬɚ. Ʉɨɥɛɭ 2 

ɨɬɫɨɟɞɢɧɹɸɬ, ɜɡɜɟɲɢɜɚɸɬ ɢ ɨɩɪɟɞɟɥɹɸɬ ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɝɨ ɜɟɳɟɫɬɜɚ. 
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