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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɫɨɞɟɪɠɢɬ 151 ɫɬɪɚɧɢɰɭ, 42 ɪɢɫɭɧɤɚ, 

46 ɬɚɛɥɢɰ, 150 ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ, ɩɪɢɪɨɞɧɵɟ 

ɛɢɬɭɦɵ, ɬɹɠɟɥɚɹ ɧɟɮɬɶ, ɜɵɫɨɤɨɜɹɡɤɚɹ ɧɟɮɬɶ, ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɨɛɪɚɛɨɬɤɚ, ɫɬɨɣɤɢɟ 

ɷɦɭɥɶɫɢɢ, ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ, ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ: ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ȼɵɛɨɪ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɛɨɪɶɛɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɢ ɜɵɩɚɞɟɧɢɟɦ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɧɚ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ: ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ 

ɜɵɩɚɞɟɧɢɟɦ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɧɚ 

ɩɪɨɦɵɫɥɟ; ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɬɟɩɥɨɜɨɣ ɢ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɨɛɪɚɛɨɬɨɤ ɧɚ ɢɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɷɦɭɥɶɫɢɢ ɧɟɮɬɢ; ɪɚɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɪɶ 

ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɟɪɟɤɚɱɤɟ; ɪɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ 

ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɢɫɯɨɞɧɨɣ ɢ ɨɛɪɚɛɨɬɚɧɧɨɣ 

ɧɟɮɬɢ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ: ȼɵɹɜɥɟɧ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɦɟɬɨɞ ɛɨɪɶɛɵ ɫ 

ɜɵɩɚɞɟɧɢɟɦ ȺɋɉɈ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɜ ɫɢɫɬɟɦɟ ɫɛɨɪɚ ɢ 

ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ; ɩɪɟɞɥɨɠɟɧ ɜɚɪɢɚɧɬ ɪɟɚɥɢɡɚɰɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɫɩɨɫɨɛɚ 

ɪɟɲɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɪɨɛɥɟɦɵ; ɩɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 

ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɟɞɥɨɠɟɧɧɨɝɨ ɪɟɲɟɧɢɹ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: Ȼɨɪɶɛɚ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɢ 

ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ/ɡɧɚɱɢɦɨɫɬɶ ɪɚɛɨɬɵ: ɉɨɜɵɲɟɧɢɟ 

ɤɨɥɢɱɟɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɧɚ 

ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɟɦ ɩɪɟɞɩɪɢɹɬɢɢ ɡɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ. 
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ȼȼȿȾȿɇɂȿ 

 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɡɭɱɟɧɢɟ 

ɜɥɢɹɧɢɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɪɟɨɥɨɝɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ ɮɥɸɢɞɚ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɥɹ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ. 

Ⱦɥɹ ɭɤɚɡɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɦɟɬɨɞɢɤ ɛɨɪɶɛɵ ɫ 

ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɷɦɭɥɶɫɢɣ; 

2. ɚɧɚɥɢɡ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɜɵɩɚɞɟɧɢɟɦ 

ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɧɚ ɩɪɨɦɵɫɥɟ; 

3. ɨɩɪɟɞɟɥɢɬɶ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɣ ɢ ɧɢɡɤɨɱɚɫɬɨɬɧɨɣ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɨɛɪɚɛɨɬɨɤ ɧɚ ɢɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɷɦɭɥɶɫɢɢ ɧɟɮɬɢ; 

4. ɢɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɫɧɢɠɟɧɢɸ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ, 

ɪɚɫɫɱɢɬɚɬɶ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɟɪɟɤɚɱɤɟ; 

5. ɪɚɫɫɱɢɬɚɬɶ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɪɢ 

ɩɨɞɝɨɬɨɜɤɟ ɢɫɯɨɞɧɨɣ ɢ ɨɛɪɚɛɨɬɚɧɧɨɣ ɧɟɮɬɢ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɨɥɶɲɢɧɫɬɜɨ 

ɤɪɭɩɧɟɣɲɢɯ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ ɡɚɥɟɠɟɣ Ɋɨɫɫɢɢ ɜɫɬɭɩɢɥɨ ɜ ɩɨɡɞɧɸɸ 

ɫɬɚɞɢɸ ɪɚɡɪɚɛɨɬɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɫɥɨɠɧɹɟɬɫɹ ɞɨɛɵɱɚ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ 

ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɯɭɞɲɟɧɢɟɦ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɪɨɫɬɨɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ 

ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ, ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɷɧɟɪɝɨɡɚɬɪɚɬ ɢ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ 

ɞɨɛɵɜɚɸɳɢɯ ɤɨɦɩɚɧɢɣ, ɭɫɥɨɠɧɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ, 

ɫɧɢɠɚɟɬɫɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɬɢɥɢɡɚɰɢɢ ɩɨɩɭɬɧɵɯ ɩɪɨɞɭɤɬɨɜ. 

Ⱦɪɭɝɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɧɟɮɬɟɞɨɛɵɱɢ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɪɢɦɟɧɟɧɢɟ ɪɚɡɧɵɯ ɦɟɬɨɞɨɜ 

ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ, ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɭɫɬɨɣɱɢɜɵɯ ɷɦɭɥɶɫɢɣ, 

ɪɚɡɪɭɲɟɧɢɟ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɤɪɚɣɧɟ ɫɥɨɠɧɨɣ, ɚ ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ, ɞɚɠɟ 

ɧɟɪɟɲɚɟɦɨɣ ɡɚɞɚɱɟɣ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
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ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɨɳɭɬɢɦɨɦɭ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɬɨɜɚɪɧɨɣ 

ɧɟɮɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ «ɚɦɛɚɪɧɵɟ ɧɟɮɬɢ», ɯɪɚɧɟɧɢɟ ɤɨɬɨɪɵɯ 

ɨɩɚɫɧɨ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɩɨɫɥɟɞɫɬɜɢɣ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɨɷɬɨɦɭ, ɩɨɢɫɤ ɧɨɜɵɯ ɦɟɬɨɞɨɜ ɢ ɫɪɟɞɫɬɜ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɬɨɞɢɤ ɨɛɪɚɛɨɬɤɢ ɬɚɤɨɣ 

ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ. ȼ ɫɜɹɡɢ ɫ ɱɟɦ, ɜɵɛɪɚɧɧɚɹ 

ɬɟɦɚɬɢɤɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɚɤɬɭɚɥɶɧɚ.
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1 ɉɪɨɛɥɟɦɚ ɨɫɜɨɟɧɢɹ ɫɜɟɪɯɜɹɡɤɢɯ ɧɟɮɬɟɣ ɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ 

 

1.1 ɉɟɪɫɩɟɤɬɢɜɵ ɨɫɜɨɟɧɢɹ ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 1600 ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɬɹɠɟɥɵɯ 

ɫɜɟɪɯɜɹɡɤɢɯ ɧeɮɬeɣ (ɋȼɇ) ɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ (ɉȻ), ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ 

ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɜ ɩɨɥɨɜɢɧɟ ɫɬɪɚɧ, ɞɨɛɵɜɚɸɳɢɯ ɧɟɮɬɶ. Ⱥɤɬɭɚɥɶɧɵɟ ɞɚɧɧɵɟ 

ɝɥɚɫɹɬ, ɱɬɨ ɢɯ ɪɟɫɭɪɫɵ ɫɨɫɬɚɜɥɹɸɬ ɩɪɢɦɟɪɧɨ 1,3 ɬɪɥɧ. ɬ., ɷɬɨ ɫɨɩɨɫɬɚɜɢɦɨ ɫ 

ɡɚɩɚɫɚɦɢ ɥɟɝɤɢɯ ɧeɮɬeɣ. ɋɭɳɟɫɬɜɟɧɧɵɦɢ ɡɚɩɚɫɚɦɢ ɋȼɇ ɢ ɉȻ, ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 

ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɫɨɨɛɳɟɫɬɜɨɦ ɤɚɤ ɤɥɸɱɟɜɨɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ XXI ɜɟɤɚ, 

ɨɛɥɚɞɚɸɬ Ɋɨɫɫɢɹ ȼɟɧɟɫɭɷɥɚ ɢ Ʉɚɧɚɞɚ (ɪɢɫɭɧɨɤ 1.1). Ɉɞɧɚɤɨ, ɞɨɥɹ ɋȼɇ ɢ ɉȻ ɜ 

ɫɬɪɭɤɬɭɪɟ ɡɚɩɚɫɨɜ ɧɟɮɬɢ ɜɨɡɪɚɫɬɚɟɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 

ɩɨɞɧɢɦɚɟɬɫɹ ɜɨɩɪɨɫ ɨ ɩɨɬɪɟɛɧɨɫɬɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɨɫɜɨɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɢɞɚ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ (ɍȼ-) ɫɵɪɶɹ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ ɞɨɛɵɱɢ ɧɟɮɬɢ ɧɚ ɩɪɟɠɧɟɦ 

ɭɪɨɜɧɟ, ɭɱɢɬɵɜɚɹ, ɱɬɨ ɟɝɨ ɡɚɩɚɫɵ ɜ ɨɫɧɨɜɧɨɦ ɨɬɧɨɫɹɬɫɹ ɤ ɬɪɭɞɧoɢɡɜɥɟɤɚeɦɵɦ 

[63-65]. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɇɢɪɨɜɵɟ ɡaɩɚɫɵ ɬɹɠɟɥɵɯ ɧeɮɬeɣ ɩɨ ɫɬɪɚɧɚɦ, ɦɥɪɞ. ɛaɪɪ. [64] 
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ɋBH ɢ ɉȻ ɨɬɧɨɫɹɬ ɤ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɢɥɢ ɧɟɬɪɚɞɢɰɢɨɧɧɵɦ ɢɫɬɨɱɧɢɤɚɦ 

ɍB-ɫɵɪɶɹ ɩɨ ɬɨɣ ɩɪɢɱɢɧɟ, ɱɬɨ ɨɧɢ ɨɛɥɚɞɚɸɬ ɨɬɥɢɱɢɬɟɥɶɧɵɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɜ 

ɫɪɚɜɧɟɧɢɢ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɧɟɮɬɶɸ: ɜɵɫɨɤɚɹ ɜɹɡɤɨɫɬɶ (600-440 ɬɵɫ. ɦɉa∙ɫ), 

ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ (≥950 ɤɝ/ɦ3), ɛɨɥɟɟ ɧɢɡɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɚɫɟɥ (5-85%), 

ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɫɦɨɥ – 8-57%, 

aɫɮɚɥɶɬeɧɨɜ – 3-60%), ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ (3-8%) ɢ ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ. ȼ 

ɢɯ ɫɨɫɬɚɜɟ ɧɚɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ 

ɫɨɟɞɢɧɟɧɢɣ. ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜ ɉȻ ɦɟɬɚɥɥɨɜ, ɬɚɤɢɯ ɤɚɤ ɧɢɤɟɥɶ ɢ ɜɚɧɚɞɢɣ, 

ɭɜɟɥɢɱɢɜɚɟɬ ɰɟɧɧɨɫɬɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ɫɵɪɶɹ. Ɉɞɧɚɤɨ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɨɥɟɡɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɬɟɪɹɟɬɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɞɨɛɵɱɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ, ɚ ɬɚɤɠɟ ɭɯɭɞɲɚɟɬ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɱɬɨ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɪɚɛɨɬɚɯ ɇɢɤɨɥɚɟɜɚ [66]. 

ɏɨɬɹ ɢ ɡɚɩɚɫɵ ɬɹɠɟɥɨɝɨ ɍȼ-ɫɵɪɶɹ ɢ ɞɨɜɨɥɶɧɨ ɫɭɳɟɫɬɜɟɧɧɵ, ɟɝɨ ɨɛɴɟɦɵ 

ɞɨɛɵɱɢ ɨɫɬɚɸɬɫɹ ɧɟɜɵɫɨɤɢɦɢ, ɤɚɤ ɜ Ɋɨɫɫɢɢ, ɬɚɤ ɢ ɜɨ ɜɫɟɦ ɦɢɪɟ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ ɢ, ɱɬɨ ɧɟ ɦɚɥɨ ɜɚɠɧɨ, 

ɪɟɧɬɚɛɟɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɤɚɫɚɸɳɢɯɫɹ ɞɨɛɵɱɢ, ɩɟɪɟɪɚɛɨɬɤɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 

ɋȼɇ ɢ ɉȻ, ɨɬɥɢɱɧɵɯ ɨɬ ɬɟɯɧɨɥɨɝɢɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɥɟɝɤɢɯ ɢ ɫɪɟɞɧɢɯ ɧeɮɬeɣ, 

ɱɬɨ ɬɪɟɛɭɟɬ ɜɟɫɨɦɵɯ ɡɚɬɪɚɬ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɨɫɥɟ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ 

ɩɨɥɭɱɚɸɬ ɩɪɨɞɭɤɬɵ ɧɟ ɫɬɨɥɶ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ. Ɂɚɬɪɚɬɵ ɧɚ ɨɫɜɨɟɧɢɟ ɋȼɇ ɢ ɉȻ 

ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɜɢɫɹɬ ɨɬ ɫɬɨɢɦɨɫɬɢ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ, ɜɜɢɞɭ ɜɵɫɨɤɨɣ 

ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɫ ɫɵɪɶɟɦ. ɂɡ-ɡɚ ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ 

ɮɢɧɚɧɫɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɭɞɥɢɧɹɸɬɫɹ ɫɪɨɤɢ ɩɪɨɜɟɞɟɧɢɹ ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ 

ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɨɱɧɵɯ ɡɚɩɚɫɨɜ ɪɚɡɥɢɱɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ, ɢɯ ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɡɚɥɟɝɚɧɢɹ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɍȼ) ɜ ɩɥɚɫɬɟ. ɇɟɩɪɨɫɬɚɹ ɫɢɫɬɟɦɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɜ ɨɛɥɚɫɬɢ 

ɧɟɞɪɨɩɨɥɶɡɨɜɚɧɢɹ ɩɚɝɭɛɧɨ ɜɥɢɹɟɬ ɧɚ ɪɨɫɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɞɨɛɵɱɢ ɋȼɇ ɢ ɉȻ. 

Ɉɞɧɚɤɨ, ɡɚɩɚɫɵ ɥɟɝɤɨɣ ɧɟɮɬɢ ɩɨ-ɩɪɟɠɧɟɦɭ ɜɟɥɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɜ ɲɟɥɶɮɨɜɵɯ 

ɨɬɥɨɠɟɧɢɹɯ. 
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1.2 ɋɨɫɬɚɜ, ɫɜɨɣɫɬɜɚ ɫɜeɪɯɜɹɡɤɢɯ ɧɟɮɬɟɣ ɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, 

ɜɨɩɪɨɫɵ ɢɯ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

 

ɉɪɢɪɨɞɧɵɟ ɛɢɬɭɦɵ – ɷɬɨ ɧɟɨɬɴɟɦɥɟɦɚɹ ɱɚɫɬɶ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ. ȼ ɢɯ 

ɱɢɫɥɟ ɜɵɞɟɥɹɸɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɩɪɨɢɡɜɨɞɧɵɟ ɧɟɮɬɢ (ɧaɮɬɢɞɵ), ɨɛɪɚɡɭɸɳɢɟɫɹ 

ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɤɨɧɫɟɪɜɚɰɢɢ ɟё ɡɚɥɟɠɟɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɝɨ ɢ 

ɛɢɨɯɢɦɢɱɟɫɤɨɝɨ ɨɤɢɫɥɟɧɢɹ, ɢɦɟɸɳɢɟ ɜɹɡɤɭɸ, ɜɹɡɤɨ-ɠɢɞɤɭɸ ɢ ɬɜɟɪɞɭɸ 

ɤɨɧɫɢɫɬɟɧɰɢɸ. ȼ ɧɢɯ ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɍȼ, 

ɜ ɱɢɫɥɟ ɤɨɬɨɪɵɯ ɨɫɨɛɟɧɧɨ ɜɵɞɟɥɹɸɬ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɜɟɳɟɫɬɜɚ (ɋȺȼ) ɢ 

ɦɟɬɚɥɥɵ. Ⱦɨ ɫɢɯ ɩɨɪ ɧɟɬ ɨɛɳɟɩɪɢɧɹɬɨɣ ɟɞɢɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɤɨɬɨɪɚɹ ɛɵ ɱɟɬɤɨ 

ɨɬɧɨɫɢɥɚ ɛɵ ɍȼ ɤ ɋȼɇ ɢɥɢ ɉȻ. ȼ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɤɚɤ 

ɩɥɨɬɧɨɫɬɶ ɢɥɢ ɜɹɡɤɨɫɬɶ, ɬɚɤ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɍȼ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, 

ɪɚɡɥɢɱɧɵɦ ɤɥɚɫɫɢɮɢɤɚɰɢɹɦ ɬɹɠɟɥɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɨ ɦɧɨɝɢɯ ɢɫɬɨɱɧɢɤɚɯ [67-

69] ɭɞɟɥɹɸɬ ɦɧɨɝɨ ɜɧɢɦɚɧɢɹ. 

ȼ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ȼ.Ⱥ. ɍɫɩɟɧɫɤɨɝɨ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ 

ɪɚɛɨɬɟ [67], ɫɭɳɟɫɬɜɭɟɬ 12 ɤɥɚɫɫɨɜ ɧɚɮɬɢɞɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ ɩɨ ɩɪɢɡɧɚɤɚɦ 

ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɜ ɯɥɨɪɨɮɨɪɦɟ, ɬɜɟɪɞɨɫɬɢ, ɤɨɤɫɭɟɦɨɫɬɢ, ɭɞɟɥɶɧɨɦɭ ɜɟɫɭ. Ʉ ɧɢɦ 

ɨɬɧɨɫɹɬɫɹ: ɝɚɡɵ, ɧɟɮɬɢ, ɦɚɥɶɬɵ, ɚɫɮɚɥɶɬɵ, ɚɫɮɚɥɶɬɢɬɵ, ɨɡɨɤɟɪɢɬɵ, ɷɥɚɬɟɪɢɬɵ, 

ɚɥɶɝɚɪɢɬɵ, ɤɟɪɢɬɵ, ɚɧɬɪɚɤɫɨɥɢɬɵ, ɨɤɫɢɤɟɪɢɬɵ ɢ ɝɭɦɢɧɨɤɟɪɢɬɵ. 

Ⱦɥɹ ɛɢɬɭɦɨɜ, ɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɥɨɪɨɮɨɪɦɟ, ɤɥɸɱɟɜɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ 

ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɦɚɫɥɹɧɨɣ ɮɪɚɤɰɢɢ (ɬɚɛɥɢɰɚ 1.1). ȼɹɡɤɢɟ ɫɝɭɫɬɢɜɲɢɟɫɹ ɧeɮɬɢ 

ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ «ɦaɥɶɬɵ». ȼɫɥɟɞɫɬɜɢɟ ɜɵɜɟɬɪɢɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 

ɦɟɬɚɦɨɪɮɨɡɚ ɦɚɥɶɬ ɜ ɬɜɟɪɞɵɟ, ɧɨ ɥɟɝɤɨ ɩɥɚɜɤɢɟ aɫɮaɥɶɬɵ; ɜɵɫɨɤɨɩɥɚɜɤɢɟ, 

ɬɜɟɪɞɵɟ ɢ ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɯɥɨɪɨɮɨɪɦɟ ɢ ɫɟɪɨɭɝɥɟɪɨɞɟ ɚɫɮɚɥɶɬɢɬɵ; ɱɚɫɬɢɱɧɨ 

ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɤeɪɢɬɵ. ɉɪɢɪɨɞɧɵɟ ɝɚɡɵ, 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɟ ɜ ɫɜɨɟɣ ɨɫɧɨɜɟ (ɧɚɩɪɢɦɟɪ, ɝɚɡɨɨɛɪɚɡɧɵɟ ɧaɮɬɢɞɵ) ɬɚɤɠɟ ɦɨɝɭɬ 

ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɛɢɬɭɦɚɦ. 
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Ɍɚɛɥɢɰɚ 1.1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɪɚɫɬɜɨɪɢɦɵɯ ɜ ɯɥɨɪɨɮɨɪɦɟ  

 

Ʉɥaɫc ɋɨɞeɪɠɚɧɢɟ ɦaɫeɥ,ɦaɫɫ. % 
ɋɨɞeɪɠaɧɢɟ ɫɦɨɥ ɢ 

aɫɮɚɥɶɬeɧɨɜ, ɦaɫɫ. % 
ɇeɮɬɢ >65 <35 
Ɇaɥɶɬɵ 40-65 35-60 
Ⱥɫɮaɥɶɬɵ 25-40 60-75 
Ⱥɫɮaɥɶɬɢɬɵ <25 >75 

 
Ⱥ ɬɚɤɠɟ ɩɨ ɡɧɚɱɟɧɢɹɦ ɫɨɞɟɪɠɚɧɢɹ ɋAB ɢ ɩɥɨɬɧɨɫɬɢ, B.A. ɍɫɩɟɧɫɤɢɣ 

ɪɚɡɞɟɥɹɟɬ ɧɟɮɬɢ ɧɚ «ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɵɟ ɪɚɡɪɹɞɵ», ɟɫɥɢ ɛɵɬɶ ɬɨɱɧɟɟ – ɬɹɠɟɥɵɟ, 

ɭɬɹɠɟɥɟɧɧɵɟ ɢ ɥɟɝɤɢɟ ɧɟɮɬɢ (ɬɚɛɥɢɰɚ 1.2). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɟɮɬɹɧɵɟ 

ɨɛɴɟɤɬɵ ɞɟɥɹɬ ɧɚ ɧɟɮɬɶ, ɚɫɮɚɥɶɬ, ɚɫɮɚɥɶɬɢɬɵ, ɦɚɥɶɬɭ ɢ ɞɪɭɝɢɟ ɤɥɚɫɫɵ, 

ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɡɧɚɱɟɧɢɹ ɫɨɨɬɧɨɲɟɧɢɣ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɫɦɨɥ, ɚɫɮɚɥɶɬɟɧɨɜ ɢ 

ɦɚɫɟɥ. Ɍɚɤ ɠɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɤɥɚɫɫɭ ɨɬɪɚɠɚɟɬ ɝɟɧɟɡɢɫ 

ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɴɟɤɬɨɜ ɢ ɢɯ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɟ ɢɡɦɟɧɟɧɢɣ ɢɫɯɨɞɧɨɣ ɧɟɮɬɢ. 

 
Ɍɚɛɥɢɰɚ 1.2 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɧeɮɬeɣ [67] 

 

ɇeɮɬɢ ɉɥɨɬɧɨɫɬɶ ɩɪɢ 20°ɋ, ɝ/ɫɦ3 
ɋɨɞɟɪɠɚɧɢɟ ɫɦɨɥ ɢ 

aɫɮaɥɶɬeɧɨɜ, ɦɚɫɫ. % 
Ʌeɝɤɢɟ 0,75 - 0,85 5 - 8 
ɍɬɹɠeɥeɧɧɵɟ 0,85 - 0,89 ɞɨ 15 
Ɍɹɠeɥɵɟ 0,92 - 0,96 ɞɨ 35 

 

ɇɚ XII ɇɟɮɬɹɧɨɦ ɦɢɪɨɜɨɦ ɤɨɧɝɪɟɫɫɟ (ɏɶɸɫɬɨɧ, 1987 ɝ.) [28] ɛɵɥɚ ɩɪɢɧɹɬɚ 

ɫɥɟɞɭɸɳɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɧeɮɬɟɣ ɩɨ ɩɥɨɬɧɨɫɬɢ ɢ ɜɹɡɤɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɩɪɨɜɟɞɟɧɚ 

ɱɟɬɤɚɹ ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɫɜɟɪɯɬɹɠɟɥɵɦɢ ɧeɮɬɹɦɢ ɢ ɩɪɢɪɨɞɧɵɦɢ ɛɢɬɭɦɚɦɢ ɩɨ 

ɡɧɚɱɟɧɢɹɦ ɜɹɡɤɨɫɬɢ: 

– ɥɟɝɤɢɟ ɧɟɮɬɢ – ɩɥɨɬɧɨɫɬɶ ɦɟɧɟɟ 870,3 ɤɝ/ɦ3; 

– ɫɪɟɞɧɢɟ ɧɟɮɬɢ – ɩɥɨɬɧɨɫɬɶ 870,3-920 ɤɝ/ɦ3; 

– ɬɹɠɟɥɵɟ ɧɟɮɬɢ – ɩɥɨɬɧɨɫɬɶ 920-1000 ɤɝ/ɦ3; 

– ɫɜɟɪɯɬɹɠɟɥɵɟ ɧɟɮɬɢ – ɩɥɨɬɧɨɫɬɶ >1000 ɤɝ/ɦ3, ɜɹɡɤɨɫɬɶ <10000 ɦɉa·ɫ; 

– ɩɪɢɪɨɞɧɵɟ ɛɢɬɭɦɵ – ɩɥɨɬɧɨɫɬɶ >1000 ɤɝ/ɦ3, ɜɹɡɤɨɫɬɶ >10000 ɦɉa·ɫ. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ Ɋ 
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51858 – 2002 «ɇɟɮɬɶ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ» [3], ɧɟɮɬɢ ɩɨ ɩɥɨɬɧɨɫɬɢ 

ɬɚɤɠɟ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ 5 ɬɢɩɨɜ, ɫɚɦɨɣ ɬɹɠɟɥɨɣ ɹɜɥɹɟɬɫɹ ɛɢɬɭɦɢɧɨɡɧɚɹ ɧɟɮɬɶ ɫ 

ɜɹɡɤɨɫɬɶɸ ɛɨɥɟɟ 10000 ɦɉa∙ɫ ɢ ɩɥɨɬɧɨɫɬɶɸ ɦɟɧɟɟ 1000 ɤɝ/ɦ3. Ȼɢɬɭɦɢɧɨɡɧɚɹ 

ɧɟɮɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ ɧɨɜɵɣ ɬɢɩ ɮɥɸɢɞɚ, ɨɬɫɭɬɫɬɜɭɸɳɢɣ ɜ ɤɥɚɫɫɢɮɢɤɚɰɢɢ, 

ɩɪɟɞɥɨɠɟɧɧɨɣ ɇɟɮɬɹɧɵɦ ɤɨɧɝɪɟɫɫɨɦ, ɚ ɬɚɤɠɟ ɜ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɹɯ.  

ɏɨɪɨɲɨ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɚ ɫɟɛɹ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɯɢɦɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ 

ɧɟɮɬɟɣ Ⱥɥ.Ⱥ. ɉɟɬɪɨɜɚ [72], ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɫɨɱɟɬɚɧɢɢ ɞɚɧɧɵɯ, ɩɨɥɭɱɚɟɦɵɯ 

ɦɟɬɨɞɚɦɢ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ (ɆC) ɢ ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɯɪɨɦɚɬɨɝɪɚɮɢɢ (ȽɀX). 

ɏɪɨɦɚɬɨɝɪɚɮɢɹ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ 

ɪɟɥɢɤɬɨɜɵɯ aɥɤaɧɨɜ ɜ ɧeɮɬɹɯ ɞɚɧɧɵɟ – ɧɨɪɦɚɥɶɧɵɯ (C10-C33 ɢ ɜɵɲɟ) ɢ 

ɢɡɨɩɪeɧɨɢɞɧɵɯ (C14-C20) aɥɤaɧoɜ, ɚ ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɹ – ɩɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦɭ 

ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɧɚɫɵɳɟɧɧɵɯ ɦɨɥɟɤɭɥ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɱɢɫɥɨɦ ɰɢɤɥɨɜ ɜ 

ɦɨɥɟɤɭɥɟ. Ɋɚɡɥɢɱɢɹ ɜ ɫɨɞɟɪɠɚɧɢɢ ɢ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ aɥɤaɧɨɜ 

ɧɨɪɦɚɥɶɧɨɝɨ ɢ ɢɡoɩɪeɧoɢɞɧoɝo ɫɬɪɨɟɧɢɹ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɨɬɧɟɫɟɧɢɟ ɧeɮɬeɣ ɤ 

ɨɩɪɟɞɟɥёɧɧɨɦɭ ɯɢɦɢɱɟɫɤɨɦɭ ɬɢɩɭ (A1, A2, Ȼ2 ɢ Ȼ1), ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɫɬɚɞɢɢ 

ɛɢɨɞɟɝɪɚɞɚɰɢɢ ɧɟɮɬɢ. 

Ɇɚɥɶɬɨɣ ɢ ɚɫɮɚɥɶɬɨɦ (ɪɢɫɭɧɨɤ 1.2) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ PT ɜɹɡɤɢɟ ɢ ɬɜɟɪɞɵɟ 

ɛɢɬɭɦɵ, ɤɨɬɨɪɵɟ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɍȼ-ɫɵɪɶɹ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ, ɧɨ ɨɧɢ 

ɯɨɪɨɲɨ ɫɟɛɹ ɡɚɪɟɤɨɦɟɧɞɨɜɚɥɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɞɨɪɨɠɧɨ-

ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɦɟɫɬɟ ɫ ɜɦɟɳɚɸɳɢɦɢ ɩɨɪɨɞɚɦɢ. ȼ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ 

ɩɟɪɫɩɟɤɬɢɜɭ ɞɥɹ ɨɫɜɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɛɢɬɭɦɢɧɨɡɧɵɟ ɩɨɪɨɞɵ ɬɢɩɚ 

ɋɩɢɪɢɞɨɧoɜɫɤoɝo ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɡɚɥɟɝɚɸɳɢɟ ɧɚ ɝɥɭɛɢɧɚɯ ɞɨ 30 ɦ, 

ɛɢɬɭɦoɧɚɫɵɳɟɧɢɟ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 1-2 %. Ȼɢɬɭɦɵ ɞɚɧɧɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɨɤɢɫɥɟɧɧɵɦ ɜɵɫɨɤɨɜɹɡɤɢɦ ɧeɮɬɹɦ ɢ ɬɜɟɪɞɵɦ 

ɚɫɮɚɥɶɬɚɦ ɢ ɚɫɮɚɥɶɬɢɬɚɦ [73]. 
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Ɋɢɫɭɧɨɤ 1.2 – Ⱦɢaɝɪɚɦɦa ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩaɯ ɛɢɬɭɦɨɜ ɢɡ ɩɨɪɨɞ 
ɩeɪɦɫɤɢɯ ɨɬɥɨɠɟɧɢɣ Ɍɚɬɚɪɫɬɚɧɚ [73]: 

ɍȼ – ɭɝɥɟɜɨɞɨɪɨɞɵ, ɋȻ – ɫɦɨɥɵ ɛɟɧɡoɥɶɧɵɟ, ɋɋȻ – ɫɦɨɥɵ ɫɩɢɪɬo-ɛɟɧɡoɥɶɧɵe,  
Ⱥɫɮ. – aɫɮaɥɶɬeɧɵ  

 
ɇɚ ɫɜɨɣɫɬɜɚ ɛɢɬɭɦɨɜ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ, ɜ ɨɫɧɨɜɧɨɦ, ɢɯ 

ɤɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ – ɫɨɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɦɚɫɟɥ (ɭɝɥɟɜɨɞɨɪɨɞɨɜ), ɫɦɨɥ, 

ɚɫɮɚɥɶɬɟɧɨɜ. 

ɋɨɞɟɪɠɚɧɢɟ ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɜɟɳɟɫɬɜ (ɋȺȼ) ɜ ɧɟɮɬɹɯ ɢ ɛɢɬɭɦɚɯ 

ɪɚɡɥɢɱɧɨ ɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ ɨɬ ɞɨɥɟɣ ɩɪɨɰɟɧɬɨɜ (ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɵɟ ɧɟɮɬɢ) 

ɞɨ 65% ɢ ɜɵɲɟ (ɦɨɥɨɞɵɟ ɧɟɮɬɢ ɧɚɮɬɟɧɨ-ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ ɢ ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ 

ɬɢɩɚ). ɋɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɜɟɳɟɫɬɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 

ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɭɸ ɫɦɟɫɶ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ ɍȼ ɫ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɦɢ ɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɢɥɢ 

ɧɚɮɬɟɧɨɚɪɨɦɚɬɢɱɟɫɤɢɦɢ ɹɞɪɚɦɢ ɢ ɚɥɢɮɚɬɢɱɟɫɤɢɦɢ ɛɨɤɨɜɵɦɢ ɡɚɦɟɫɬɢɬɟɥɹɦɢ, 

ɝɟɬɟɪɨɚɬɨɦɵ (ɫɟɪɚ, ɚɡɨɬ, ɤɢɫɥɨɪɨɞ) ɢ ɦɟɬɚɥɥɵ (ɜɚɧɚɞɢɣ, ɧɢɤɟɥɶ ɢ ɞɪ.) [78]. 

ɇɚ ɪɚɡɥɢɱɧɨɣ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɝɪɭɩɩɨɜɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɪɚɫɬɜɨɪɢɬɟɥɹɯ (ɫɥɚɛɵɯ, ɫɪɟɞɧɢɯ ɢ ɫɢɥɶɧɵɯ) ɨɫɧɨɜɚɧ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɦɵɣ ɩɪɢ 

ɢɫɫɥɟɞɨɜɚɧɢɢ ɬɹɠɟɥɵɯ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ (ɌɇɈ) ɢ ɉȻ ɫɨɥɶɜɟɧɬɧɵɣ ɫɩɨɫɨɛ 

Ɋɢɱɚɪɞɫɨɧɚ [79]. ɉɨ ɷɬɨɦɭ ɩɪɢɡɧɚɤɭ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɧɵɟ ɝɪɭɩɩɨɜɵɟ 

ɤɨɦɩɨɧɟɧɬɵ: 

1) ɦɚɥɶɬɟɧɵ, ɫɨɞɟɪɠɚɳɢɟ ɦɚɫɥɚ ɢ ɫɦɨɥɵ – ɪɚɫɬɜɨɪɢɦɵ ɜ 

ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ (ɫɥɚɛɵɯ) ɪɚɫɬɜɨɪɢɬɟɥɹɯ (ɢɡɨɨɤɬɚɧɟ, ɩɟɬɪɨɥɟɣɧɨɦ ɷɮɢɪɟ); 

2) ɚɫɮɚɥɶɬɟɧɵ, ɧɟ ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɚɥɤɚɧɚɯ ɋ5-ɋ8 

(ɨɫɚɠɞɚɟɦɵɟ ɢɦɢ ɢɡ ɪɚɫɬɜɨɪɚ), ɧɨ ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɛɟɧɡɨɥɟ, ɬɨɥɭɨɥɟ, 
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ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɨɦ ɭɝɥɟɪɨɞɟ; 

3) ɤɚɪɛɟɧɵ – ɧɟ ɪɚɫɬɜɨɪɢɦɵ ɜ ɛɟɧɡɢɧɟ, ɬɨɥɭɨɥɟ ɢ ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɨɦ 

ɭɝɥɟɪɨɞɟ, ɧɨ ɪɚɫɬɜɨɪɢɦɵ ɜ ɫɟɪɨɭɝɥɟɪɨɞɟ ɢ ɯɢɧɨɥɢɧɟ. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɤɚɪɛɟɧɵ – 

ɷɬɨ ɥɢɧɟɣɧɵɟ ɩɨɥɢɦɟɪɵ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɦɨɥɟɤɭɥ ɫ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ 100-185 

ɬɵɫ. ɚ.ɟ.ɦ.; 

4) ɤɚɪɛɨɢɞɵ, ɧɟ ɪɚɫɬɜɨɪɢɦɵɟ ɧɢ ɜ ɤɚɤɢɯ ɪɚɫɬɜɨɪɢɬɟɥɹɯ ɜ ɫɜɹɡɢ ɫɨ ɫɜɨɟɣ 

ɫɥɨɠɧɨɣ ɫɬɪɭɤɬɭɪɨɣ: ɷɬɨ ɫɲɢɬɵɟ ɬɪɟɯɦɟɪɧɵɟ ɩɨɥɢɦɟɪɵ (ɤɪɢɫɬɚɥɥɢɬɵ). 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɹɜɥɹɸɬɫɹ ɫɦɨɥɵ ɢ ɚɫɮɚɥɶɬɟɧɵ, ɱɚɫɬɨ ɧɚɡɵɜɚɟɦɵɟ 

ɤɨɤɫɨɨɛɪɚɡɭɸɳɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬ ɫɥɨɠɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ 

ɩɪɨɛɥɟɦɵ ɩɪɢ ɞɨɛɵɱɟ ɢ ɩɟɪɟɪɚɛɨɬɤɟ ɬɹɠɟɥɵɯ CBH ɢ ɉȻ. ɉɨ ɩɪɢɱɢɧɟ ɭɜɟɥɢɱɟɧɢɹ 

ɜɹɡɤɨɫɬɢ ɞɨɛɵɜɚɟɦɵɯ ɧɟɮɬɟɣ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ ɢɡ-ɡɚ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨɪɨɝɨɫɬɨɹɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. ȼɥɢɹɹ ɧɚ 

ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɨɞɧɨ-ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɨɧɢ ɨɤɚɡɵɜɚɸɬ ɫɬɚɛɢɥɢɡɢɪɭɸɳɟɟ 

ɞɟɣɫɬɜɢɟ, ɜɥɢɹɹ ɧɚ ɫɦɚɱɢɜɚɟɦɨɫɬɶ ɩɥɚɫɬɚ, ɛɥɨɤɢɪɭɹ ɫɬɜɨɥ ɫɤɜɚɠɢɧɵ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɞɨɛɵɱɢ ɧɟɮɬɢ, ɤɨɬɨɪɨɟ ɧɟ ɛɭɞɟɬ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ 

ɜɵɩɚɞɟɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ [77]. 

ɋɦɨɥɵ – ɤɨɦɩɨɧɟɧɬ ɧɟɮɬɟɣ, ɪɚɫɬɜɨɪɢɦɵɣ ɜ ɩɟɬɪɨɥɟɣɧɨɦ ɷɮɢɪɟ, ɢ 

ɚɞɫɨɪɛɢɪɭɟɦɵɣ ɢɡ ɷɬɨɝɨ ɪɚɫɬɜɨɪɚ ɫɢɥɢɤɚɝɟɥɟɦ ɢ ɞɪɭɝɢɦɢ ɚɞɫɨɪɛɟɧɬɚɦɢ. ɋɦɨɥɵ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɥɨɫɤɨɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ, ɫɨɞɟɪɠɚɳɢɟ 3-6 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ, ɧɚɮɬɟɧɨɜɵɯ ɢ ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɯ ɤɨɥɟɰ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ 

ɫɨɛɨɣ ɚɥɢɮɚɬɢɱɟɫɤɢɦɢ ɦɨɫɬɢɤɚɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɝɟɬɟɪɨɷɥɟɦɟɧɬɨɜ (ɫɥɟɜɚ ɧɚ ɪɢɫɭɧɤɟ 1.3). 

Ⱥɫɮɚɥɶɬɟɧɵ – ɚɦɨɪɮɧɵɟ ɬɜɟɪɞɵɟ ɬɟɥɚ ɬɟɦɧɨ-ɛɭɪɨɝɨ ɢɥɢ ɱɟɪɧɨɝɨ ɰɜɟɬɚ ɫ 

ɩɥɨɬɧɨɫɬɶɸ ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɟ ɟɞɢɧɢɰɵ (ɫɩɪɚɜɚ ɧɚ ɪɢɫɭɧɤɟ 1.3). ɉɪɢ ɧɚɝɪɟɜɚɧɢɢ 

ɚɫɮɚɥɶɬɟɧɵ ɧɟ ɩɥɚɜɹɬɫɹ, ɚ ɩɟɪɟɯɨɞɹɬ ɜ ɩɥɚɫɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 

ɨɤɨɥɨ 300 °ɋ, ɚ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɡɥɚɝɚɸɬɫɹ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɢ ɠɢɞɤɢɯ ɜɟɳɟɫɬɜ ɢ ɬɜɟɪɞɨɝɨ ɨɫɬɚɬɤɚ – ɤɨɤɫɚ, ɨ ɱɟɦ ɫɨɨɛɳɚɟɬɫɹ ɜ 

ɪɹɞɟ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ [80-81].  
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Ɋɢɫɭɧɨɤ 1.3 – ɋɦɨɥɵ (ɫɥɟɜɚ) ɢ ɚɫɮɚɥɶɬɟɧɵ (ɫɩɪɚɜɚ, ɜɧɢɡɭ) ɢɡ ɫɵɪɨɣ ɧɟɮɬɢ 

 

Ɇɨɥɟɤɭɥɹɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɚɫɮɚɥɶɬɟɧɵ, ɛɵɥɢ ɩɪɟɞɦɟɬɨɦ 

ɦɧɨɝɢɯ ɚɤɬɢɜɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɫɥɟɞɧɢɯ 30-50 ɥɟɬ, ɤɨɬɨɪɵɟ ɜɵɹɜɢɥɢ ɪɹɞ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɮɚɤɬɨɜ, ɤɚɫɚɸɳɢɯɫɹ ɢɯ ɫɬɪɭɤɬɭɪɵ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɫɬɟɩɟɧɶ ɢɯ 

ɢɡɭɱɟɧɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɛɨɥɟɟ ɥɟɝɤɢɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ ɨɫɬɚɟɬɫɹ ɧɢɡɤɨɣ. 

ɗɬɨ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɨɛɵɱɧɵɟ ɫɬɚɧɞɚɪɬɧɵɟ ɦɟɬɨɞɢɤɢ ɢ 

ɩɨɞɯɨɞɵ ɤ ɚɧɚɥɢɡɭ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɡɞɟɫɶ ɧɟɩɪɢɦɟɧɢɦɵ. Ⱥ ɦɟɬɨɞɵ, 

ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɫɬɨɥɶ ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɩɪɢɦɟɧɢɦɵ 

ɜ ɪɚɡɧɵɯ ɭɫɥɨɜɢɹɯ, ɱɬɨ ɞɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɬɢɜɨɪɟɱɢɜɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɨɬɫɸɞɚ 

ɜɟɥɢɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɦɨɥɟɤɭɥɵ ɚɫɮɚɥɶɬɟɧɨɜ (ɪɢɫɭɧɨɤ 1.4). ɇɨ ɦɧɟɧɢɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɫɨɝɥɚɫɭɸɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɚɫɮɚɥɶɬɟɧɵ ɜɟɫɶɦɚ 

ɧɟɨɞɧɨɪɨɞɧɵ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ, ɫɬɪɨɟɧɢɸ ɢ ɫɬɪɭɤɬɭɪɟ, ɫɨɞɟɪɠɚɬ 

ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ (5-8 ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɰɢɤɥɨɜ) ɫ 

ɚɥɤɢɥɶɧɵɦɢ, ɰɢɤɥɨɚɥɤɢɥɶɧɵɦɢ, ɢ ɝɟɬɟɪɨɚɬɨɦɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɢ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɭɸ ɢ ɩɨɥɹɪɧɭɸ ɱɚɫɬɶ ɧɟɮɬɢ [69, 74-75, 82-

83].  
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Ɋɢɫɭɧɨɤ 1.4 – ɇɟɤɨɬɨɪɵɟ ɦɨɞɟɥɢ ɫɬɪɭɤɬɭɪɵ ɚɫɮɚɥɶɬɟɧɨɜ, ɩɪɟɞɥɨɠɟɧɧɵɟ [79] ɧɚ 

ɨɫɧɨɜɟ ɫɩɟɤɬɪɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ: 

ɚ – ɩɨɥɢɹɞɟɪɧɚɹ ɫɬɪɭɤɬɭɪɚ ɦɨɧɨɫɥɨɹ ɚɫɮɚɥɶɬɟɧɨɜɨɣ ɦɨɥɟɤɭɥɵ; ɛ-ɝ – ɦɨɞɟɥɢ,   

 

ɇɟɮɬɹɧɚɹ ɞɢɫɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ (ɇȾɋ), ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ [77, 

82-83, 85], ɫɨɫɬɨɢɬ ɢɡ ɠɢɞɤɨɣ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ, ɬɜɟɪɞɨɣ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɨɣ ɜ 

ɤɨɬɨɪɨɣ ɹɜɥɹɸɬɫɹ ɦɨɥɟɤɭɥɵ ɚɫɮɚɥɶɬɟɧɨɜ ɢɥɢ ȼɆ ɩɚɪɚɮɢɧɨɜ, ɫɤɥɨɧɧɵɯ ɜ 

ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɚɝɪɟɝɚɬɨɜ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ 

ɯɚɨɬɢɱɟɫɤɨɦ ɞɜɢɠɟɧɢɢ ɢɥɢ ɨɛɪɚɡɭɸɬ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɣ ɤɚɪɤɚɫ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɢɯ ɤɨɥɢɱɟɫɬɜɚ ɜ ɫɢɫɬɟɦɟ. Ƚɥɚɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɢɫɩɟɪɫɧɵɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ 

ɢɯ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ, ɬɨ ɟɫɬɶ ɧɚɥɢɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ, ɤɨɬɨɪɚɹ ɨɛɪɚɡɭɟɬɫɹ 

ɩɪɢ ɭɫɥɨɜɢɢ ɧɢɡɤɨɣ ɢɥɢ ɨɬɫɭɬɫɬɜɭɸɳɟɣ ɜɡɚɢɦɨɪɚɫɬɜɨɪɢɦɨɫɬɢ ɮɚɡ. 

ɋɨɨɬɧɨɲɟɧɢɟ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ ɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɇȾɋ, ɢɯ ɫɬɟɩɟɧɶ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜɟɥɢɱɢɧɚ ɦɟɠɮɚɡɧɨɣ (ɭɞɟɥɶɧɨɣ) ɩɨɜɟɪɯɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬ 

ɩɨɜɟɞɟɧɢɟ ɇȾɋ ɢ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ (ɤɚɤ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ, ɬɚɤ ɢ ɚɝɪɟɝɚɬɢɜɧɭɸ) ɜ 

ɪɚɡɥɢɱɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ. 

Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ ɢɞɟɟɣ ɨ ɬɨɦ, ɱɬɨ ɥɸɛɨɣ ɚɤɬɢɜɧɵɣ ɫɝɭɫɬɨɤ ɜɟɳɟɫɬɜɚ ɡɚ ɫɱɟɬ 
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ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɷɧɟɪɝɢɢ ɫɨɛɢɪɚɟɬ ɫɨɥɶɜɚɬɧɭɸ ɨɛɨɥɨɱɤɭ, Ɂ.ɂ. ɋɸɧɹɟɜ ɪɚɡɜɢɥ 

ɬɟɨɪɢɸ ɨ ɬɨɦ, ɱɬɨ ɜ ɥɸɛɨɣ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɟ ɨɛɪɚɡɭɸɬɫɹ ɫɬɪɭɤɬɭɪɧɵɟ ɟɞɢɧɢɰɵ 

(ɋȿ), ɜ ɤɨɬɨɪɵɯ ɟɫɬɶ ɹɞɪɨ ɢ ɨɤɪɭɠɚɸɳɚɹ ɟɝɨ ɫɨɥɶɜɚɬɧɚɹ ɨɛɨɥɨɱɤɚ. ɉɨɞ 

ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦɚɯ 

ɜɨɡɦɨɠɧɚ ɚɫɫɨɰɢɚɰɢɹ ɫɨɫɬɚɜɥɹɸɳɢɯ ɟɟ ɦɨɥɟɤɭɥ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɨɛɪɚɡɨɜɚɧɢɸ 

ɧɚɞɦɨɥɟɤɭɥɹɪɧɵɯ ɫɬɪɭɤɬɭɪ. ɋɯɟɦɚɬɢɱɧɨ ɫɬɪɨɟɧɢɟ ɋɋȿ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 

1.5. 

Ɉɛɪɚɡɨɜɚɧɢɟ ɚɫɫɨɰɢɚɬɨɜ, ɜ ɨɫɧɨɜɧɨɦ, ɜɵɡɵɜɚɟɬɫɹ ɫɢɥɚɦɢ ȼɚɧ-ɞɟɪ-ȼɚɚɥɶɫɚ, 

ɨɞɧɚɤɨ ɜɨɡɦɨɠɧɨ ɢ ɫɥɚɛɨɟ ɯɢɦɢɱɟɫɤɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɦɟɠɞɭ ɦɨɥɟɤɭɥɚɦɢ ɡɚ 

ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ. ɍɜɟɥɢɱɟɧɢɟ ɫɤɥɨɧɧɨɫɬɢ ɤ ɚɫɫɨɰɢɚɰɢɢ 

ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɫɜɹɡɚɧɨ ɢ ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɹɪɧɵɯ ɝɪɭɩɩ ɢ 

ɩɨɜɵɲɟɧɢɟɦ ɫɭɦɦɚɪɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɢɯ ɝɟɬɟɪɨɚɬɨɦɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 1.5 – ɋɯɟɦɚ ɫɬɪɭɤɬɭɪɧɨɣ ɟɞɢɧɢɰɵ: 

1 – ɹɞɪɨ (ɞɢɫɩɟɪɫɧɚɹ ɮɚɡɚ); 2 – ɫɨɥɶɜɚɬɧɚɹ ɨɛɨɥɨɱɤɚ;  

3 – ɩɟɪɟɯɨɞɧɚɹ ɡɨɧɚ; 4 – ɞɢɫɩɟɪɫɢɨɧɧɚɹ ɫɪɟɞɚ 

 

ȼ 1961 ɝ. Ɍ. Ƀɟɧɨɦ [86] ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɩɚɱɟɱɧɚɹ ɦɨɞɟɥɶ ɫɬɪɨɟɧɢɹ 

ɚɫɮɚɥɶɬɟɧɨɜ «plate-to-plate», ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɫɭɦɦɚɪɧɨɟ ɞɟɣɫɬɜɢɟ 

ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɥ (π-π, ɞɨɧɨɪɧɨ-ɚɤɰɟɩɬɨɪɧɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ) ɩɪɢɜɨɞɢɬ ɜ 

ɚɫɮɚɥɶɬɟɧɚɯ ɤ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦɭ ɫɬɷɤɢɧɝ-ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ, ɩɪɢɜɨɞɹɳɟɦɭ ɤ 

ɮɨɪɦɢɪɨɜɚɧɢɸ ɩɚɱɟɱɧɨɣ ɫɬɪɭɤɬɭɪɵ (ɪɢɫɭɧɨɤ 1.6).  
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Ɋɢɫɭɧɨɤ 1.6 – Ɇɚɤɪɨɫɬɪɭɤɬɭɪɚ ɧɟɮɬɹɧɵɯ ɚɫɮɚɥɶɬɟɧɨɜ [86]: 

ɉɪɹɦɵɟ ɥɢɧɢɢ –  ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɤɨɥɶɰɚ;  

ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɥɢɧɢɢ – ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɰɟɩɨɱɤɢ; Ⱥ – ɤɪɢɫɬɚɥɥɢɬ, B – ɰɟɩɨɱɟɱɧɚɹ ɩɚɱɤɚ,  

ɋ – ɱɚɫɬɢɰɚ, D – ɦɢɰɟɥɥɚ, E – ɫɥɚɛɚɹ ɫɜɹɡɶ, F – ɳɟɥɶ ɢ ɨɬɜɟɪɫɬɢɟ, G – ɜɧɭɬɪɢɦɨɥɟɤɭɥɹɪɧɵɣ 

ɤɥɚɫɬɟɪ, H – ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɣ ɤɥɚɫɬɟɪ, I – ɫɦɨɥɵ, J – ɟɞɢɧɢɱɧɵɣ ɫɥɨɣ, K – ɧɟɮɬɹɧɨɣ 

ɩɨɪɮɢɪɢɧ, L – ɦɟɬɚɥɥ (Ɇ) 

 

ɉɪɟɠɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɧɟɮɬɹɧɵɯ ɫɦɨɥɚɯ, ɤɚɤ ɨɛɥɚɞɚɬɟɥɹɯ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɤ ɚɫɮɚɥɶɬɟɧɚɦ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ 

ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɧɚɧɨɚɝɪɟɝɚɬɵ, ɛɵɬɨɜɚɜɲɢɟ ɜ ɧɟɮɬɹɧɨɣ ɧɚɭɤɟ 

ɨɩɪɨɜɟɪɝɚɸɬɫɹ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ [79]. Ⱥɜɬɨɪɵ ɩɪɢ ɷɬɨɦ 

ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 

[79, 88], ɩɨɤɚɡɵɜɚɸɳɢɯ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɧɚɧɨɚɝɪɟɝɚɬɨɜ ɜ 

ɬɨɥɭɨɥɟ, ɢɦɢ ɠɟ ɨɛɧɚɪɭɠɟɧɵ ɚɧɚɥɨɝɢɱɧɵɟ ɧɚɧɨɚɝɪɟɝɚɬɵ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɪɟɚɥɶɧɵɯ 

ɧɟɮɬɹɯ. ȼɵɜɨɞɵ ɚɜɬɨɪɨɜ ɫɬɪɨɹɬɫɹ ɧɚ ɥɨɝɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɹɯ ɨ ɬɨɦ, ɱɬɨ, ɟɫɥɢ 

ɛɵ ɫɦɨɥɵ ɤɚɤ-ɬɨ ɜɥɢɹɥɢ ɧɚ ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɧɚɧɨɚɝɪɟɝɚɬɵ, ɬɨɝɞɚ ɧɟɥɶɡɹ ɛɵɥɨ ɛɵ 

ɨɛɧɚɪɭɠɢɬɶ ɢɞɟɧɬɢɱɧɵɟ ɧɚɧɨɚɝɪɟɝɚɬɵ ɤɚɤ ɜ ɧɟɮɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɫɦɨɥɵ, ɬɚɤ ɜ 

ɬɨɥɭɨɥɟ, ɜ ɤɨɬɨɪɨɦ ɫɦɨɥ ɧɟɬ. ɋɬɪɭɤɬɭɪɚ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɧɚɧɨɚɝɪɟɝɚɬɨɜ ɞɢɤɬɭɟɬɫɹ 

ɫɬɪɭɤɬɭɪɨɣ ɚɫɮɚɥɶɬɟɧɨɜɵɯ ɦɨɥɟɤɭɥ (ɪɢɫɭɧɨɤ 1.7) ɢ ɨɛɴɹɫɧɹɟɬ, ɩɨɱɟɦɭ ɫɦɨɥɵ ɧɟ 

ɚɫɫɨɰɢɢɪɭɸɬɫɹ ɫ ɚɫɮɚɥɶɬɟɧɚɦɢ. 
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Ɋɢɫɭɧɨɤ 1.7 – Ⱥɝɪɟɝɚɰɢɨɧɧɨɟ ɩɨɜɟɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ ɢɯ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 

ɪɟɚɥɶɧɨɣ ɧɟɮɬɢ (ɫɥɟɜɚ) ɢ ɜ ɬɨɥɭɨɥɟ (ɫɩɪɚɜɚ)  

 

ɂɡ ɞɚɧɧɵɯ ɦɟɬɨɞɚ ɞɢɮɮɭɡɢɢ ɨɞɢɧɨɱɧɨɣ ɫɢɫɬɟɦɵ ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɯ 

ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɉȺɍ), ɚɜɬɨɪɵ ɞɟɥɚɸɬ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ 

ɦɨɥɟɤɭɥɟ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɢɦɟɪɧɨ ɨɞɧɚ ɉȺɍ, ɢ ɭɬɜɟɪɠɞɚɸɬ, ɱɬɨ ɛɨɤɨɜɵɟ ɝɪɭɩɩɵ, 

ɫɨɞɟɪɠɚɳɢɟ 1-2 ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɤɨɥɶɰɚ, ɨɤɚɡɵɜɚɥɢ ɛɵ ɦɟɧɶɲɢɣ ɷɮɮɟɤɬ ɧɚ 

ɩɨɫɬɨɹɧɫɬɜɨ ɜɟɥɢɱɢɧɵ ɞɢɮɮɭɡɢɢ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. ɉɨɞɨɛɧɚɹ ɦɨɥɟɤɭɥɹɪɧɚɹ 

ɫɬɪɭɤɬɭɪɚ ɚɫɮɚɥɶɬɟɧɨɜ ɛɵɥɚ ɧɚɡɜɚɧɚ «like your hand» («ɤɚɤ ɬɜɨɹ ɪɭɤɚ») ɢɥɢ 

«ɨɫɬɪɨɜ» («island») ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɷɬɚ ɦɨɞɟɥɶ ɛɵɥɚ ɩɨɞɬɜɟɪɠɞɟɧɚ ɞɚɧɧɵɦɢ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɚɫɫ ɚɫɮɚɥɶɬɟɧɨɜ ɧɚɪɹɞɭ ɫ ɨɩɬɢɱɟɫɤɢɦɢ ɞɚɧɧɵɦɢ [90]. 

Ⱥɫɮɚɥɶɬɟɧɵ ɫɢɥɶɧɨ ɨɤɪɚɲɟɧɵ, ɢɡ ɱɟɝɨ ɫɥɟɞɭɟɬ ɧɚɥɢɱɢɟ ɜ ɢɯ ɦɨɥɟɤɭɥɟ ɛɨɥɶɲɨɣ 

ɝɪɭɩɩɵ ɉȺɍ, ɪɚɫɫɭɠɞɚɸɬ ɚɜɬɨɪɵ [90]. ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɧɟɫɤɨɥɶɤɨ ɦɨɥɟɤɭɥ 

ɚɫɮɚɥɶɬɟɧɨɜ ɫɚɦɨɚɫɫɨɰɢɢɪɭɸɬɫɹ (ɪɢɫɭɧɨɤ 1.7), ɜɧɭɬɪɟɧɧɹɹ ɱɚɫɬɶ ɦɨɥɟɤɭɥ, 

ɨɛɥɚɞɚɸɳɚɹ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ, ɨɫɬɚɟɬɫɹ ɨɤɪɭɠɟɧɧɨɣ ɚɥɤɚɧɚɦɢ. ɂɦɟɧɧɨ ɩɨɷɬɨɦɭ 

ɭɠɟ ɨɛɪɚɡɨɜɚɧɧɵɟ ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɧɚɧɨɚɝɪɟɝɚɬɵ ɧɟ ɪɚɫɬɭɬ ɜ ɪɚɡɦɟɪɚɯ, ɞɚɠɟ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɤɨɧɰɟɧɬɪɚɰɢɢ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɪɚɫɬɜɨɪɟ, ɬɚɤ ɤɚɤ ɛɨɥɶɲɟ ɧɟɬ ɫɜɨɛɨɞɧɨɣ 
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ɦɨɥɟɤɭɥɹɪɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɛɨɥɶɲɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɷɧɟɪɝɢɟɣ, ɫɩɨɫɨɛɧɨɣ 

ɫɬɚɛɢɥɢɡɢɪɨɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɫɮɚɥɶɬɟɧɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɫɮɚɥɶɬɟɧɨɜ ɨɛɪɚɡɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 

ɧɚɧɨɚɝɪɟɝɚɬɵ. ɂ ɩɨɫɤɨɥɶɤɭ ɚɫɮɚɥɶɬɟɧɵ, ɨɛɥɚɞɚɸɳɢɟ ɜɵɫɨɤɨɣ ɷɧɟɪɝɢɟɣ, ɧɟ 

ɫɩɨɫɨɛɧɵ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɢɦ ɧɚɧɨɚɝɪɟɝɚɬɚɦ, ɬɨ ɢ ɫɦɨɥɵ, 

ɨɛɥɚɞɚɸɳɢɟ ɦɟɧɶɲɟɣ ɷɧɟɪɝɢɟɣ, ɬɟɦ ɛɨɥɟɟ ɧɟ ɫɦɨɝɭɬ ɤ ɧɢɦ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ. ɗɬɨ 

ɢɦɟɟɬ ɦɟɧɶɲɭɸ ɜɟɪɨɹɬɧɨɫɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɪɦɨɞɢɧɚɦɢɤɢ. ɉɨɷɬɨɦɭ ɩɪɟɠɧɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɹ, ɨ ɬɨɦ, ɱɬɨ ɫɦɨɥɵ ɫɬɚɛɢɥɢɡɢɪɭɸɬ ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɧɚɞɦɨɥɟɤɭɥɹɪɧɵɟ 

ɨɛɪɚɡɨɜɚɧɢɹ, ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɨɜ H. Groenzin ɢ O.C. Mullins [79, 88], ɦɨɝɭɬ 

ɨɤɚɡɚɬɶɫɹ ɥɨɠɧɵɦɢ. Ⱥɫɮɚɥɶɬɟɧɨɜɵɟ     ɧɚɧɨɚɝɪɟɝɚɬɵ, ɤɚɤ ɭɬɜɟɪɠɞɚɸɬ ɚɜɬɨɪɵ [78, 

88], ɧɟ ɹɜɥɹɸɬɫɹ ɫɬɚɧɞɚɪɬɧɵɦɢ ɦɢɰɟɥɥɚɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɱɟɜɢɞɧɨ, ɧɚɫɤɨɥɶɤɨ ɢɡɦɟɧɢɥɢɫɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ 

ɫɬɪɨɟɧɢɢ ɚɫɮɚɥɶɬɟɧɨɜ ɤ ɧɚɫɬɨɹɳɟɦɭ ɜɪɟɦɟɧɢ. ȿɫɥɢ ɪɚɧɶɲɟ ɫɱɢɬɚɥɨɫɶ, ɱɬɨ 

ɚɫɮɚɥɶɬɟɧɵ – ɷɬɨ ɧɟɤɚɹ ɨɞɧɨɨɛɪɚɡɧɚɹ ɩɨ ɫɬɪɨɟɧɢɸ ɢ ɫɨɫɬɚɜɭ ɮɚɡɚ, ɫɟɣɱɚɫ 

ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ ɚɫɮɚɥɶɬɟɧɵ ɫɨɫɬɨɹɬ ɢɡ ɪɚɡɧɵɯ ɩɨ ɫɨɫɬɚɜɭ ɢ ɫɬɪɨɟɧɢɸ 

ɤɨɦɩɨɧɟɧɬɨɜ. ɗɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬɫɹ ɞɚɧɧɵɦɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɪɚɛɨɬ, 

ɩɨɫɜɹɳɟɧɧɵɯ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ [85, 91-92]. Ɇɟɬɨɞɢɤɢ 

ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵ, ɧɨ ɨɬɥɢɱɚɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɩɪɢɦɟɧɹɟɦɵɦɢ 

ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ ɢ ɬɟɪɦɢɧɨɥɨɝɢɟɣ. Ɍɚɤ, ɜ ɫɬɚɬɶɟ Perez-Hernandez [93] 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞɢɤɚ ɩɨɥɭɱɟɧɢɹ «ɨɱɢɳɟɧɧɵɯ» ɚɫɮɚɥɶɬɟɧɨɜ ɨɫɚɠɞɟɧɢɟɦ ɫ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɢɦɟɧɟɧɢɟɦ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɦɟɬɢɥɟɧ-ɯɥɨɪɢɞɚ ɢ ɧ-ɝɟɤɫɚɧɚ. ȼ 

ɪɚɛɨɬɚɯ Trejo [80], Ʌ.Ɇ. ɉɟɬɪɨɜɨɣ [92] ɢ ɞɪ. ɩɪɢɦɟɧɹɸɬɫɹ ɛɢɧɚɪɧɵɟ ɫɦɟɫɢ 

ɝɟɩɬɚɧɚ ɢ ɬɨɥɭɨɥɚ ɜ ɪɚɡɥɢɱɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ ɞɥɹ ɮɪɚɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɚɫɮɚɥɶɬɟɧɨɜ ɩɭɬɟɦ ɨɫɚɠɞɟɧɢɹ. ȼ ɞɪɭɝɢɯ ɪɚɛɨɬɚɯ ɩɪɢɦɟɧɹɥɢɫɶ ɬɚɤɠɟ ɫɦɟɫɢ 

ɦɟɬɢɥɟɧ-ɯɥɨɪɢɞɚ ɢ ɧ-ɩɟɧɬɚɧɚ, ɬɨɥɭɨɥɚ ɢ ɚɰɟɬɨɧɚ; ɢ ɞɪ. 

ɇɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ ɦɟɬɨɞɢɤɢ ɚɧɚɥɢɡɚ, ɨɱɟɜɢɞɧɨ, ɱɬɨ ɋȺȼ, 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɍȼ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɩɨɜɟɞɟɧɢɟ ɇȾɋ ɜ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɨɬ ɞɨɛɵɱɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ – ɞɨ ɩɟɪɟɪɚɛɨɬɤɢ 

ɬɹɠɟɥɨɝɨ ɍȼ-ɫɵɪɶɹ. 
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1.3 ɋɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬɤɢ ɫɜɟɪɯɜɹɡɤɨɣ 

ɧɟɮɬɢ ɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ 

 

 1.3.1 Ⱦɨɛɵɱɚ ɫɜɟɪɯɜɹɡɤɨɣ ɧɟɮɬɢ ɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ 

 

ɉɨ ɜɫɟɣ Ɋɨɫɫɢɢ ɞɨɛɵɱɚ ɋȼɇ ɢ ɉȻ ɨɫɬɚɟɬɫɹ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, 

ɧɟɦɚɥɨɜɚɠɧɭɸ ɪɨɥɶ ɜ ɷɬɨɦ ɢɝɪɚɟɬ ɫɥɨɠɧɨɫɬɶ ɢɯ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ, 

ɜɵɫɨɤɚɹ ɜɹɡɤɨɫɬɶ ɢ ɧɚɥɢɱɢɟ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɢ 

ɝɟɬɟɪɨɫɨɞɟɪɠɚɳɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɥɨɠɧɨɝɨ ɫɨɫɬɚɜɚ ɢ ɫɬɪɨɟɧɢɹ. 

ȼ ɦɢɪɟ ɢɡɜɟɫɬɧɵ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɞɨɛɵɱɢ ɋȼɇ ɢ ɉȻ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ, ɨɧɢ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɧɵ ɜ ɪɚɛɨɬɚɯ 

ɓɟɩɚɥɨɜɚ [94]. Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɩɥɚɫɬɚ, ɭɫɥɨɜɢɹ ɡɚɥɟɝɚɧɢɹ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɹɧɨɝɨ ɮɥɸɢɞɚ, ɟɝɨ ɡɚɩɚɫɵ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɨɫɨɛɟɧɧɨɫɬɢ ɦɟɫɬɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ, ɦɨɠɟɬ ɥɢ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɬɚ ɢɥɢ ɢɧɚɹ 

ɬɟɯɧɨɥɨɝɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɤɨɧɤɪɟɬɧɨɦ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. Ɇɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɋȼɇ ɢ ɉȻ ɦɨɠɧɨ ɭɫɥɨɜɧɨ ɩɨɞɪɚɡɞɟɥɢɬɶ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɨɬɤɪɵɬɵɦ 

(ɤɚɪɶɟɪɧɵɦ) ɫɩɨɫɨɛɨɦ ɢ ɜɧɭɬɪɢɩɥɚɫɬɨɜɵɟ ɦɟɬɨɞɵ ɞɨɛɵɱɢ, ɩɨɫɥɟɞɧɢɟ 

ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ «ɯɨɥɨɞɧɵɟ», ɬɟɩɥɨɜɵɟ ɢ 

ɩɚɪɨɝɪɚɜɢɬɚɰɢɨɧɧɵɟ ɦɟɬɨɞɵ ɞɨɛɵɱɢ. Ɇɟɬɨɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɚɫɬ ɩɨɡɜɨɥɹɸɬ 

ɫɧɢɠɚɬɶ ɜɹɡɤɨɫɬɶ ɩɥɚɫɬɨɜɨɝɨ ɮɥɸɢɞɚ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɢɯ ɢɡɜɥɟɱɟɧɢɟ. 

ɋɨɜɪɟɦɟɧɧɵɣ «ɯɨɥɨɞɧɵɣ» ɦɟɬɨɞ ɞɨɛɵɱɢ ɬɹɠɟɥɨɣ ɧɟɮɬɢ «CHOPS» 

ɨɫɧɨɜɚɧ ɧɚ ɞɨɛɵɱɢ ɧɟɮɬɢ ɜɦɟɫɬɟ ɫ ɩɟɫɤɨɦ ɡɚ ɫɱɟɬ ɨɫɨɡɧɚɧɧɨɝɨ ɪɚɡɪɭɲɟɧɢɹ 

ɫɥɚɛɨɫɰɟɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɢ ɫɨɡɞɚɧɢɹ ɜ ɩɥɚɫɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɭɫɥɨɜɢɣ ɞɥɹ ɬɟɱɟɧɢɹ ɫɦɟɫɢ ɧɟɮɬɢ ɢ ɩɟɫɤɚ. Ɇɟɬɨɞ VAPEX (vapour extraction) – 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɡɚɤɚɱɤɭ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɩɥɚɫɬ ɜ ɪɟɠɢɦɟ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ 

ɞɪɟɧɚɠɚ. [65]. 

Ɍɟɩɥɨɜɵɟ ɦɟɬɨɞɵ ɪɚɡɪɚɛɨɬɤɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ (ɜ ɪɚɡɥɢɱɧɵɯ ɢɯ 

ɦɨɞɢɮɢɤɚɰɢɹɯ) ɬɪɚɞɢɰɢɨɧɧɨ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɬɪɢ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɟ ɝɨɪɟɧɢɟ, ɩɚɪɨɬɟɩɥɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɩɪɢɡɚɛɨɣɧɵɯ ɡɨɧ ɫɤɜɚɠɢɧ 
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(ɉɁɋ) ɢ ɡɚɤɚɱɤɚ ɜ ɩɥɚɫɬ ɬɟɩɥɨɧɨɫɢɬɟɥɹ – ɩɚɪɚ ɢɥɢ ɝɨɪɹɱɟɣ ɜɨɞɵ 

(ɧɟɢɡɨɬɟɪɦɢɱɟɫɤɨɟ ɜɵɬɟɫɧɟɧɢɟ). Ɇɟɬɨɞ THAI («toe-to-heel-air-injection») – 

ɜɚɪɢɚɧɬ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɩɥɚɫɬɚ (ɩɨɞɠɨɝ), ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɪɬɢɤɚɥɶɧɨɣ 

ɜɨɡɞɭɲɧɨɣ ɧɚɝɧɟɬɚɬɟɥɶɧɨɣ ɫɤɜɚɠɢɧɵ ɞɥɹ ɞɨɛɵɱɢ ɧɟɮɬɢ ɢɡ ɫɨɫɟɞɧɟɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɫɤɜɚɠɢɧɵ [95]. ɗɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɨɜɵɣ ɩɪɨɰɟɫɫ ɩɨɜɵɲɟɧɢɹ 

ɧɟɮɬɟɨɬɞɚɱɢ ɩɥɚɫɬɨɜ, ɤɨɬɨɪɵɣ ɨɛɴɟɞɢɧɹɟɬ ɩɟɪɟɞɨɜɵɟ ɬɟɯɧɨɥɨɝɢɢ ɢ ɤɨɧɰɟɩɰɢɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ 

ɢɡɜɥɟɱɟɧɢɹ ɬɹɠɟɥɨɣ ɧɟɮɬɢ. ɉɨ ɞɚɧɧɵɦ ɚɜɬɨɪɨɜ, ɦɟɬɨɞ ɬɚɤɠɟ ɦɨɠɟɬ ɪɟɚɥɢɡɨɜɚɬɶ 

ɨɱɟɧɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɟ ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɧɟɮɬɢ ɩɨɫɪɟɞɫɬɜɨɦ 

ɬɟɪɦɢɱɟɫɤɨɝɨ ɤɪɟɤɢɧɝɚ. ɉɪɢɦɟɧɟɧɢɟ ɷɬɨɝɨ ɦɟɬɨɞɚ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɝɚɬɶ 

ɧɟɮɬɟɢɡɜɥɟɱɟɧɢɹ ɞɨ 85% ɢ ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɫ 100 ɦɉɚ·ɫ ɩɪɢɦɟɪɧɨ ɞɨ 50 ɦɉɚ·ɫ. 

Ʉ ɩɚɪɨɝɪɚɜɢɬɚɰɢɨɧɧɵɦ ɦɟɬɨɞɚɦ ɞɨɛɵɱɢ ɨɬɧɨɫɹɬ ɦɟɬɨɞɵ ɞɪɟɧɚɠɚ (SAGD) 

ɢ ɰɢɤɥɢɱɟɫɤɨɣ ɩɚɪɨɫɬɢɦɭɥɹɰɢɢ (CSS), ɩɪɟɞɩɨɥɚɝɚɸɳɢɯ ɜɜɟɞɟɧɢɟ ɩɚɪɚ ɜ ɩɥɚɫɬ, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɨɬɞɟɥɢɬɶ ɬɹɠɟɥɭɸ ɧɟɮɬɶ ɢɥɢ ɛɢɬɭɦ ɨɬ ɩɨɪɨɞɵ ɢ ɢɡɜɥɟɱɶ ɢɯ 

ɧɚ ɞɧɟɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ [95]. ɉɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ SAGD ɩɪɟɞɩɨɥɚɝɚɟɬ ɛɭɪɟɧɢɟ 

ɩɚɪɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɝɞɟ ɨɞɧɚ ɢɡ ɧɢɯ ɜɵɲɟ ɞɪɭɝɨɣ ɩɨ ɪɚɡɪɟɡɭ ɩɥɚɫɬɚ 

ɧɚ 5 ɦ, ɡɚɤɚɱɤɚ ɩɚɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɟɪɯɧɸɸ ɫɤɜɚɠɢɧɭ [94]. Ɇɟɬɨɞ CSS ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ Ʉɚɧɚɞɟ, ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɉɢɫ Ɋɢɜɟɪ Ʉɚɪɦɟɧ 

Ʉɪɢɤ, Ⱥɥɶɛɟɪɬɚ, Ʉɚɧɚɞɚ. ɂɫɩɨɥɶɡɭɸɬɫɹ ɛɥɢɡɤɨɪɚɫɩɨɥɨɠɟɧɧɵɟ ɦɧɨɝɨɫɬɜɨɥɶɧɵɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ, ɩɪɨɛɭɪɟɧɧɵɟ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɩɥɨɳɚɞɤɢ [96]. Ɇɟɬɨɞ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɩɪɨɝɪɟɜɟ ɩɥɚɫɬɚ (ɩɟɪɜɵɣ ɷɬɚɩ) ɡɚ ɫɱɟɬ 

ɡɚɤɚɱɢɜɚɟɦɨɝɨ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢ ɞɨɛɵɱɟ ɮɥɸɢɞɚ (ɜɬɨɪɨɣ ɷɬɚɩ) ɫ ɩɟɪɟɜɨɞɨɦ 

ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɫɤɜɚɠɢɧ ɜ ɞɨɛɵɜɚɸɳɢɟ. 

Ɍɟɪɦɢɱɟɫɤɚɹ ɩɚɪɨɝɚɡɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɣ, 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɚɪɨɜɵɦɢ. ȼ ɩɚɪɨɝɚɡɨɜɨɣ ɫɦɟɫɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɨɩɨɱɧɵɟ ɝɚɡɵ ɢ, 

ɜ ɱɚɫɬɧɨɫɬɢ, ɭɝɥɟɤɢɫɥɵɣ ɝɚɡ, ɱɬɨ ɨɤɚɡɵɜɚɟɬ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ, ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɧɢɰɚɟɦɨɫɬɶ ɤɨɥɥɟɤɬɨɪɚ, 

ɩɪɟɞɭɩɪɟɠɞɚɟɬ ɪɚɡɛɭɯɚɧɢɟ ɝɥɢɧ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ, ɚ 

ɬɚɤɠɟ ɩɨɧɢɠɚɟɬ ɜɨɞɨɧɟɮɬɹɧɨɣ ɢ ɩɚɪɨɧɟɮɬɹɧɨɣ ɮɚɤɬɨɪɵ [97]. 
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ȼ Ɋɟɫɩɭɛɥɢɤɟ Ɍɚɬɚɪɫɬɚɧ ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɪɚɡɪɚɛɨɬɤɚ (ɈɉɊ) 

ɬɟɩɥɨɜɵɦɢ ɦɟɬɨɞɚɦɢ ɜɟɥɚɫɶ ɧɚ ɋɭɝɭɲɥɢɧɫɤɨɦ, Ɇɨɪɞɨɜɨ-Ʉɚɪɦɚɥɶɫɤɨɦ, 

Ⱥɲɚɥɶɱɢɧɫɤɨɦ, Ƚɨɪɫɤɨɦ ɢ ɞɪɭɝɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ. Ⱦɨɛɵɱɚ ɜɟɥɚɫɶ, ɢɫɩɨɥɶɡɭɹ 

ɦɟɬɨɞ ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɝɨ ɝɨɪɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɬɟɪɦɨɝɚɡɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, 

ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɛɵɥɨ ɞɨɛɵɬɨ ɨɤɨɥɨ 200 ɬɵɫ. ɬ ɧɟɮɬɢ. ȼ 2006 ɝɨɞɭ «Ɍɚɬɧɟɮɬɶ» 

ɜɨɡɨɛɧɨɜɢɥɚ ɈɉɊ Ⱥɲɚɥɶɱɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɫɨɛɫɬɜɟɧɧɨɣ 

ɩɚɪɨɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ [98]. 

ɉɨ ɩɪɨɟɤɬɭ ɢɧɫɬɢɬɭɬɚ Ɍɚɬɇɂɉɂɧɟɮɬɶ ɉȺɈ «Ɍɚɬɧɟɮɬɶ» ɢɦ. ȼ.Ⱦ. ɒɚɲɢɧɚ 

ɜ 2006 ɝ. ɧɚ ɨɩɵɬɧɨɦ ɭɱɚɫɬɤɟ Ⱥɲɚɥɶɱɢɧɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɪɨɛɭɪɟɧɚ ɩɟɪɜɚɹ 

ɩɚɪɚ ɭɧɢɤɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɫɤɜ. 232, 233), ɢɦɟɸɳɢɯ ɞɜɚ ɭɫɬɶɹ 

(ɬ.ɟ. ɫ ɜɵɯɨɞɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ), ɩɚɪɚɥɥɟɥɶɧɵɯ ɞɪɭɝ ɞɪɭɝɭ ɢ ɫɨɜɩɚɞɚɸɳɢɯ ɜ 

ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ȼ ɩɪɨɞɭɤɬɢɜɧɨɦ ɩɥɚɫɬɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɬɜɨɥɵ 

ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɨɤɨɥɨ 5 ɦ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɩɨ ɜɟɪɬɢɤɚɥɢ ɢ ɨɫɧɚɳɟɧɵ 

ɮɢɥɶɬɪɚɦɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ ɜ ɜɟɪɯɧɸɸ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɫɤɜɚɠɢɧɭ 

ɡɚɤɚɱɢɜɚɟɬɫɹ ɩɚɪ, ɚ ɢɡ ɧɢɠɧɟɣ ɫɤɜɚɠɢɧɵ ɞɨɛɵɜɚɟɬɫɹ ɪɚɡɨɝɪɟɬɚɹ ɧɟɮɬɶ ɜɦɟɫɬɟ ɫ 

ɤɨɧɞɟɧɫɚɬɨɦ (ɪɢɫɭɧɨɤ 1.8). 

 

 
Ɋɢɫɭɧɨɤ 1.8 – ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɟɪɦɨɤɚɩɢɥɥɹɪɧɨ-ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫ 

ɜɵɯɨɞɨɦ ɫɤɜɚɠɢɧ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ [98] 
 

Ⱦɨɛɵɱɚ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɨɫɥɨɠɧɟɧɚ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
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ɛɢɬɭɦɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. Ɇɚɥɵɟ ɝɥɭɛɢɧɵ ɡɚɥɟɝɚɧɢɹ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ ɢ 

ɧɚɥɢɱɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ ɜ ɩɨɞɨɲɜɟɧɧɨɣ ɱɚɫɬɢ ɨɝɪɚɧɢɱɢɜɚɸɬ 

ɞɚɜɥɟɧɢɟ ɡɚɤɚɱɤɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɫɬɢ ɝɢɞɪɨɪɚɡɪɵɜɚ ɩɥɚɫɬɚ ɢ ɭɯɨɞɚ 

ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɜ ɟɝɨ ɧɟɩɪɨɞɭɤɬɢɜɧɭɸ ɜɨɞɨɧɨɫɧɭɸ ɱɚɫɬɶ. ɉɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ 

ɡɚɤɚɱɤɢ ɧɟɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɫɨɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɢ ɢɧɬɟɧɫɢɜɧɨ ɜɜɨɞɢɬɶ 

ɬɟɩɥɨ ɜ ɩɪɨɞɭɤɬɢɜɧɵɣ ɩɥɚɫɬ. ɇɟɛɨɥɶɲɢɟ ɬɨɥɳɢɧɵ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ 

ɨɝɪɚɧɢɱɢɜɚɸɬ ɜ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧɚɯ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɚɰɢɢ ɜ ɩɥɚɫɬ ɢ ɧɟ 

ɩɨɡɜɨɥɹɸɬ ɩɪɢ ɧɢɡɤɢɯ ɞɚɜɥɟɧɢɹɯ ɡɚɤɚɱɤɢ ɜɜɨɞɢɬɶ ɜ ɧɟɝɨ ɛɨɥɶɲɢɟ ɨɛɴɟɦɵ ɩɚɪɚ. 

ɍɤɚɡɚɧɧɵɟ ɮɚɤɬɨɪɵ ɭɜɟɥɢɱɢɜɚɸɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɝɪɟɜɚ ɩɥɚɫɬɚ, 

ɫɧɢɠɟɧɢɹ ɜɹɡɤɨɫɬɢ ɛɢɬɭɦɚ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɢ ɫɨɡɞɚɧɢɹ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɜɹɡɢ ɦɟɠɞɭ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦɢ ɢ ɞɨɛɵɜɚɸɳɢɦɢ 

ɫɤɜɚɠɢɧɚɦɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɪɢɬɨɤɚ ɩɥɚɫɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ ɜ ɫɬɜɨɥ ɜɟɪɬɢɤɚɥɶɧɨɣ ɞɨɛɵɜɚɸɳɟɣ ɫɤɜɚɠɢɧɵ ɢ ɫɧɢɠɚɟɬɫɹ ɟɟ ɞɟɛɢɬ 

[65].  

ɉɨ ɦɧɟɧɢɸ ɝɥɚɜɧɨɝɨ ɝɟɨɥɨɝɚ ɉȺɈ «Ɍɚɬɧɟɮɬɶ» Ɋ.ɋ. ɏɢɫɚɦɨɜɚ [99], 

ɩɟɪɫɩɟɤɬɢɜɧɵ ɪɚɛɨɬɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ 

ɧɟɝɥɭɛɨɤɨɡɚɥɟɝɚɸɳɢɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɋȼɇ ɢ ɉȻ ɫ ɩɨɦɨɳɶɸ ɫɟɬɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ. ɗɬɚ ɫɢɫɬɟɦɚ ɦɨɝɥɚ ɛɵ 

ɨɛɟɫɩɟɱɢɬɶ ɤɭɫɬɨɜɨɟ ɛɭɪɟɧɢɟ ɫɤɜɚɠɢɧ, ɭɦɟɧɶɲɢɬɶ ɩɥɨɳɚɞɢ ɨɬɜɟɞɟɧɧɵɯ ɩɨɞ ɷɬɢ 

ɰɟɥɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɡɟɦɟɥɶ, ɨɛɟɫɩɟɱɢɬɶ ɢɡɜɥɟɱɟɧɢɟ ɛɢɬɭɦɨɜ ɢɡ ɩɥɚɫɬɨɜ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɫɚɧɢɬɚɪɧɵɯ ɡɨɧɚɯ, ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɜɜɨɞɚ ɬɟɩɥɚ ɜ 

ɩɥɚɫɬ ɢ ɨɬɛɨɪɚ ɢɡ ɧɟɝɨ ɩɪɨɞɭɤɰɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɞɟɛɢɬɵ ɫɤɜɚɠɢɧ. 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɞɚɥɶɧɟɣɲɟɦɭ ɩɨɜɵɲɟɧɢɸ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɪɚɡɪɚɛɨɬɤɢ ɋȼɇ ɢ ɉȻ. ɉɪɢ ɷɬɨɦ 

ɩɪɢɨɪɢɬɟɬɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ, ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɢ ɪɟɧɬɚɛɟɥɶɧɵɦɢ ɫɪɟɞɢ 

ɜɫɟɯ, ɫɥɟɞɭɟɬ ɧɚɡɜɚɬɶ ɬɟɩɥɨɜɵɟ ɦɟɬɨɞɵ ɜ  ɪɚɡɥɢɱɧɵɯ 

ɫɨɱɟɬɚɧɢɹɯ  (ɩɚɪɨɝɪɚɜɢɬɚɰɢɨɧɧɨɟ ɜɵɬɟɫɧɟɧɢɟ, ɜɧɭɬɪɢɩɥɚɫɬɨɜɨɟ ɝɨɪɟɧɢɟ, 

ɫɨɱɟɬɚɧɢɟ ɫ ɜɨɥɧɨɜɵɦɢ ɦɟɬɨɞɚɦɢ ɢ ɩɪɨɱ.).  

1.3.2 ɉɟɪɫɩɟɤɬɢɜɵ ɩɟɪɟɪɚɛɨɬɤɢ ɫɜɟɪɯɜɹɡɤɢɯ ɧɟɮɬɟɣ ɢ ɩɪɢɪɨɞɧɵɯ 
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ɛɢɬɭɦɨɜ 

 

Ƚɥɭɛɢɧɚ ɩɟɪɟɪɚɛɨɬɤɢ ɛɨɥɶɲɢɧɫɬɜɚ ɪɨɫɫɢɣɫɤɢɯ ɇɉɁ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, 

ɱɟɦ ɜ ɨɫɬɚɥɶɧɨɦ ɦɢɪɟ [100]. ɗɬɨɬ ɮɚɤɬ ɭɫɭɝɭɛɥɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɛɥɢɠɚɣɲɟɣ 

ɩɟɪɫɩɟɤɬɢɜɟ ɧɚ ɩɟɪɟɪɚɛɨɬɤɭ ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɬɨɥɶɤɨ ɬɹɠɟɥɚɹ ɧɟɮɬɶ. Ɋɚɡɜɢɬɢɟ ɢ 

ɜɧɟɞɪɟɧɢɟ ɜ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɧɟɞɨɪɨɝɢɯ ɢ 

ɷɮɮɟɤɬɢɜɧɵɯ ɩɪɨɰɟɫɫɨɜ ɭɝɥɭɛɥɟɧɧɨɣ ɢ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɢ ɧɟɮɬɹɧɵɯ 

ɨɫɬɚɬɤɨɜ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɨ ɤɚɤ ɞɥɹ ɧɚɲɟɣ ɫɬɪɚɧɵ, ɬɚɤ ɢ ɞɥɹ ɦɢɪɨɜɨɣ ɧɟɮɬɹɧɨɣ 

ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜ ɰɟɥɨɦ. ɉɪɢ ɜɧɟɞɪɟɧɢɢ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɨɢɫɯɨɞɢɬ 

ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɧɢɠɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɩɟɪɟɪɚɛɨɬɤɢ, ɷɤɨɧɨɦɢɹ 

ɫɵɪɶɹ ɩɪɢ ɜɵɪɚɛɨɬɤɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɰɟɥɟɜɵɯ ɬɨɜɚɪɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɞɪɭɝɢɦɢ ɫɥɨɜɚɦɢ ɨɩɬɢɦɚɥɶɧɨɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɵɪɶɟɜɵɯ 

ɪɟɫɭɪɫɨɜ ɩɪɢ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɪɚɛɨɬɤɟ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɭɱɚɬɶ ɨɝɪɨɦɧɭɸ 

ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɟɠɟɝɨɞɧɭɸ ɩɪɢɛɵɥɶ ɢ ɷɤɨɧɨɦɢɬɶ ɦɢɥɥɢɨɧɵ ɬɨɧɧ ɫɵɪɶɹ 

ɟɠɟɝɨɞɧɨ ɩɪɢ ɩɨɥɧɨɦ ɭɞɨɜɥɟɬɜɨɪɟɧɢɢ ɪɵɧɤɚ ɤɚɱɟɫɬɜɟɧɧɵɦɢ ɝɨɪɸɱɟ-

ɫɦɚɡɨɱɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ [101]. 

ɉɪɢɪɨɞɧɵɟ ɛɢɬɭɦɵ ɩɟɪɫɩɟɤɬɢɜɧɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, 

ɦɚɫɟɥ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɞɨɪɨɠɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɛɢɬɭɦɨɜ, ɷɥɟɦɟɧɬɚɪɧɨɣ 

ɫɟɪɵ, ɦɚɫɬɢɤ, ɥɚɤɨɜ, ɫɦɚɡɨɤ, ɫɭɥɶɮɨɧɨɜ ɢ ɫɭɥɶɮɨɤɫɢɞɨɜ, ɪɟɞɤɢɯ ɦɟɬɚɥɥɨɜ ɢ ɞɪ. [2, 

73]. ɉɨɥɭɱɚɟɦɵɟ ɢɡ ɛɢɬɭɦɨɜ ɦɚɫɥɚ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɢɦ ɤɚɱɟɫɬɜɨɦ. ɉɪɢ ɛɨɥɟɟ 

ɭɝɥɭɛɥɟɧɧɨɣ ɩɟɪɟɪɚɛɨɬɤɟ ɛɢɬɭɦɨɜ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ, ɫɦɨɥ, 

ɩɨɪɮɢɪɢɧɨɜ, ɜɚɧɚɞɢɹ ɢ ɧɢɤɟɥɹ. ȼɚɧɚɞɢɥ- ɢ ɧɢɤɟɥɶɩɨɪɮɢɪɢɧɵ, ɤɨɬɨɪɵɦɢ ɛɨɝɚɬɵ 

ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ ɮɪɚɤɰɢɢ ɛɢɬɭɦɨɜ, ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɜ 

ɱɚɫɬɧɨɫɬɢ, ɞɥɹ ɥɟɱɟɧɢɹ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ ɬɚɤ ɧɚɡɵɜɚɟɦɵɦ 

ɮɨɬɨɞɢɧɚɦɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ. 

ɍɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɤɚɱɟɫɬɜɨ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɩɨɥɭɱɚɟɦɨɣ ɢɡ 

ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɧɚɪɹɞɭ ɫ ɜɨɡɪɚɫɬɚɸɳɢɦɢ ɩɨɬɪɟɛɧɨɫɬɹɦɢ ɜ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦ 

ɫɵɪɶɟ ɢ ɜɵɫɨɤɢɦɢ ɰɟɧɚɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɪɨɫɬ ɢɯ ɞɨɛɵɱɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɟɟ ɛɨɥɟɟ 

ɜɵɫɨɤɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɨɛɵɱɟɣ ɧɟɮɬɢ. 
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ɉɟɪɟɪɚɛɨɬɤɚ ɬɚɤɨɝɨ ɬɹɠɟɥɨɝɨ ɩɪɨɞɭɤɬɚ, ɤɚɤ ɨɬɦɟɱɚɥɨɫɶ ɜɵɲɟ, ɫɨɩɪɹɠɟɧɚ 

ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɬɪɭɞɧɨɫɬɹɦɢ, ɢ ɨɧɢ ɨɬɪɚɠɚɸɬɫɹ ɜ ɫɯɟɦɚɯ ɩɟɪɟɪɚɛɨɬɤɢ. 

ɉɢɨɧɟɪ ɜ ɩɟɪɟɪɚɛɨɬɤɟ ɉȻ – Ʉɚɧɚɞɚ, ɝɞɟ ɫ 1967 ɝ. ɞɟɣɫɬɜɨɜɚɥɢ ɞɜɚ ɡɚɜɨɞɚ 

ɮɢɪɦɵ «ɋɚɧɤɨɪ» (ɜ Ɇɚɤ-Ɇɚɪɢ) ɦɨɳɧɨɫɬɶɸ ɩɨ 2,2 ɦɥɧ ɬ/ɝɨɞ ɩɨ ɤɨɧɟɱɧɨɦɭ 

ɩɪɨɞɭɤɬɭ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɧɟɮɬɢ» [7]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɟɪɟɪɚɛɨɬɤɨɣ 

ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɡɚɧɢɦɚɸɬɫɹ ɮɢɪɦɵ «ɋɢɧɤɪɭɞ» ɢ «ɋɚɧɤɨɪ». ȼ ɛɥɢɠɚɣɲɢɟ 

ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɨ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ» ɧɟɮɬɢ ɜ Ʉɚɧɚɞɟ ɞɨɫɬɢɝɧɟɬ 20 ɦɥɧ ɬ/ɝɨɞ.  

Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɨɣ ɧɟɮɬɢ ɜ ɨɛɥɟɝɱɟɧɧɵɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ 

ɩɪɨɞɭɤɬɵ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɦɛɢɧɢɪɨɜɚɧɢɢ ɬɪɚɞɢɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, 

ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɇɉɁ: ɤɨɤɫɨɜɚɧɢɹ, ɝɢɞɪɨɨɱɢɫɬɤɢ, ɭɞɚɥɟɧɢɹ ɫɟɪɵ, ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɞɨɪɨɞɚ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɬɟɯɧɨɥɨɝɢɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɚ ɡɚ 

ɫɱɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ: ɜɢɫɛɪɟɤɢɧɝɚ, ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɢ, 

ɝɢɞɪɨɤɪɟɤɢɧɝɚ ɨɫɬɚɬɤɨɜ, ɝɢɞɪɨɨɱɢɫɬɤɢ ɝɚɡɨɣɥɟɣ, ɝɚɡɢɮɢɤɚɰɢɢ ɬɹɠɟɥɨɣ ɧɟɮɬɢ. 

Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

– ɢɡɜɥɟɱɟɧɢɟ ɛɢɬɭɦɚ ɢɡ ɩɨɪɨɞɵ; 

– ɤɨɤɫɨɜɚɧɢɟ ɛɢɬɭɦɚ; 

– ɝɢɞɪɨɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ; 

– ɩɨɥɭɱɟɧɢɟ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ» (ɬɚɛɥɢɰɚ 1.3) ɧɟɮɬɢ ɢ ɟɟ ɩɟɪɟɪɚɛɨɬɤɚ ɜ ɫɦɟɫɢ 

ɫ ɧɟɮɬɶɸ.  

Ɍɚɛɥɢɰɚ 1.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ» ɧɟɮɬɢ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞɢɧɢɰɚ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɉɥɨɬɧɨɫɬɶ ɤɝ/ɦ3 865 
ȼɹɡɤɨɫɬɶ ɩɪɢ 40 °ɋ ɦɦ2/ɫ 3 
ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ % 0,08 
ɋɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ % 0,03 

ȼɵɤɢɩɚɟɬ: %  
ɞɨ ɋ5  4 

ɋ5-195 °ɋ  18 
195-345 °ɋ  47 
345-500 °ɋ  31 

 

ɉɨɱɬɢ ɜɫɟ ɬɟɯɧɨɥɨɝɢɢ – ɫ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɜɨɞɨɦ ɢɡ ɫɢɫɬɟɦɵ ɭɝɥɟɪɨɞɚ. ȼ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɩɨɹɜɢɥɫɹ ɫɦɟɲɚɧɧɵɣ ɩɪɨɰɟɫɫ, ɜ ɤɨɬɨɪɨɦ ɫɨɱɟɬɚɸɬɫɹ ɜɵɜɨɞ 
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ɭɝɥɟɪɨɞɚ ɢ ɜɵɜɨɞ ɜɨɞɨɪɨɞɚ. Ȼɥɨɤ-ɫɯɟɦɚ ɬɚɤɨɣ ɬɟɯɧɨɥɨɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɜ 

Ʉɚɧɚɞɟ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.9 [29]. Ɂɞɟɫɶ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɬ ɞɜɚ ɩɪɨɰɟɫɫɚ: 

ɤɨɤɫɨɜɚɧɢɟ ɜ ɤɢɩɹɳɟɦ ɫɥɨɟ ɢ ɝɢɞɪɨɤɪɟɤɢɧɝ, ɨɫɬɚɬɨɤ ɤɨɬɨɪɨɝɨ ɨɛɨɝɚɳɟɧ 

ɜɨɞɨɪɨɞɨɦ ɢ ɢɞɟɬ ɧɚ ɫɦɟɲɟɧɢɟ ɫ ɢɫɯɨɞɧɵɦ ɛɢɬɭɦɨɦ. 

 

 
Ɋɢɫɭɧɨɤ 1.9 – Ɍɟɯɧɨɥɨɝɢɹ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɨɝɨ ɧɟɮɬɟɛɢɬɭɦɚ: 

1 – ɛɥɨɤ ɷɤɫɬɪɚɤɰɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ; 2 – ɨɬɝɨɧ ɪɚɫɬɜɨɪɢɬɟɥɹ; 3 – ɛɥɨɤ ɤɨɤɫɨɜɚɧɢɹ ɜ 

ɤɢɩɹɳɟɦ ɫɥɨɟ; 4 – ɛɥɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ; 5,6 – ɛɥɨɤɢ ɝɢɞɪɨɨɱɢɫɬɤɢ; 7 – ɨɱɢɫɬɤɚ ɝɚɡɚ;  

8 – ɩɪɨɢɡɜɨɞɫɬɜɨ ɇ2; ɩɨɬɨɤɢ: I – ɩɨɪɨɞɚ ɩɪɢɪɨɞɧɨɝɨ ɧɟɮɬɟɛɢɬɭɦɚ (ɇȻ); II – ɩɨɬɟɪɢ ɧɚɮɬɵ ɫ 

ɩɨɪɨɞɨɣ; III – ɧɚɮɬɚ; IV – ɪɚɫɬɜɨɪ ɇȻ ɫ ɧɚɮɬɨɣ; V – ɇȻ; VI – ɨɫɬɚɬɨɤ ɝɢɞɪɨɤɪɟɤɢɧɝɚ 

(ɪɟɰɢɪɤɭɥɹɬ); VII, VIII – ɞɢɫɬɢɥɥɹɬɧɵɟ ɮɪɚɤɰɢɢ; IX – ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ ɝɚɡ; ɏ – 

«ɫɢɧɬɟɬɢɱɟɫɤɚɹ» ɧɟɮɬɶ 

 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɩɨɥɭɱɚɸɬ ɩɪɨɞɭɤɬɵ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 1.10 [29, 103].  

ɉɪɢ ɩɟɪɟɪɚɛɨɬɤɟ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ» ɧɟɮɬɢ ɜ ɫɦɟɫɢ ɫ ɨɛɵɱɧɨɣ ɜɵɯɨɞɵ 

ɩɪɨɞɭɤɬɨɜ ɢɧɵɟ. 
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Ɋɢɫɭɧɨɤ 1.10 – ɉɪɨɞɭɤɬɵ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ [29, 103] 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɢɪɨɜɨɣ ɨɩɵɬ ɛɚɡɢɪɭɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ 20 ɩɪɨɰɟɫɫɚɯ 

ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ, ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚ 

ɪɚɡɥɢɱɧɵɯ ɫɬɚɞɢɹɯ ɨɫɜɨɟɧɢɹ [7]. Ɉɞɧɚɤɨ, ɟɫɥɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɩɪɨɟɤɬɵ, 

ɜɵɲɟɞɲɢɟ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɣ ɭɪɨɜɟɧɶ, ɨɬɦɟɱɟɧɨ, ɱɬɨ ɩɪɢɦɟɧɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɢ, 

ɬɪɚɞɢɰɢɨɧɧɨ ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɩɟɪɟɪɚɛɨɬɤɢ ɬɹɠɟɥɵɯ ɨɫɬɚɬɤɨɜ: ɤɨɤɫɨɜɚɧɢɟ, 

ɝɢɞɪɨɝɟɧɢɡɚɰɢɸ, ɞɟɚɫɮɚɥɶɬɢɡɚɰɢɸ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɣ ɩɨ ɩɟɪɟɜɨɞɭ ɬɹɠɟɥɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɦɚɥɨɜɹɡɤɢɟ «ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɧɟɮɬɢ». Ɉɫɨɛɵɣ ɢɧɬɟɪɟɫ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɟɪɟɪɚɛɨɬɤɚ ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɥɟɝɤɨɤɢɩɹɳɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ ɜ 

ɫɪɟɞɟ ɩɚɪɨɜ ɜɨɞɵ ɜ ɩɪɢɫɭɬɫɬɜɢɢ ɠɟɥɟɡɨɨɤɫɢɞɧɵɯ ɤɚɬɚɥɢɡɚɬɨɪɨɜ [103]. 

ɉɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɦɟɬɨɞɚ ɫɜɹɡɚɧɚ ɫ ɧɟɜɵɫɨɤɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɤɚɱɟɫɬɜɭ 

ɫɵɪɶɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɟɞɨɪɨɝɨɝɨ ɤɚɬɚɥɢɡɚɬɨɪɚ ɜ ɩɪɨɰɟɫɫɚɯ 

ɤɨɧɜɟɪɫɢɢ ɫɜɟɪɯɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɩɪɢ ɧɢɡɤɢɯ ɞɚɜɥɟɧɢɹɯ ɢ ɜ ɨɬɫɭɬɫɬɜɢɟ ɜɨɞɨɪɨɞɚ. 

ȼ ɪɚɛɨɬɟ [105] ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɬɟɪɦɢɱɟɫɤɢɟ ɩɪɟɜɪɚɳɟɧɢɹ ɉȻ ɧɚ ɤɚɬɚɥɢɡɚɬɨɪɚɯ, 

ɜ ɬɨɦ ɱɢɫɥɟ, ɫɨɞɟɪɠɚɳɢɯ ɨɤɫɢɞ ɠɟɥɟɡɚ, ɨɤɫɢɞ ɦɟɞɢ ɢ ɚɥɸɦɨɫɢɥɢɤɚɬɵ. Ⱥɜɬɨɪɚɦɢ 

ɩɨɤɚɡɚɧɨ ɪɚɡɥɢɱɧɨɟ ɜɥɢɹɧɢɟ ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɞɨɛɚɜɨɤ ɧɚ ɜɵɯɨɞ ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ 

ɢ ɝɚɡɨɜ ɡɚ ɫɱɟɬ ɞɟɫɬɪɭɤɰɢɢ ɋȺȼ. 
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ [107] ɧɟɮɬɹɧɵɯ ɨɫɬɚɬɤɨɜ ɢ 

ɬɹɠɟɥɵɯ ɧɟɮɬɟɣ ɩɨɫɥɭɠɢɥɢ ɨɬɩɪɚɜɧɨɣ ɬɨɱɤɨɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɞɧɨɣ ɢɡ 

ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɝɥɭɛɨɤɨɣ ɩɟɪɟɪɚɛɨɬɤɢ ɋȼɇ ɢ ɉȻ (ɪɢɫɭɧɨɤ 1.11). 

ɉɪɨɰɟɫɫ, ɩɪɨɬɟɤɚɸɳɢɣ ɜ ɫɪɟɞɟ ɜɨɞɨɪɨɞɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 6,5-7,0 Ɇɉɚ, 

ɬɟɦɩɟɪɚɬɭɪɟ 450°ɋ, ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨ 60-80% ɠɢɞɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ɉɪɨɰɟɫɫ ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɪɹɞ ɩɪɨɛɥɟɦ, ɬɚɤɢɯ ɤɚɤ, ɪɚɫɲɢɪɟɧɢɟ ɪɟɫɭɪɫɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɡɚ ɫɱɟɬ ɩɨɹɜɢɜɲɟɣɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɪɚɛɚɬɵɜɚɬɶ ɋȼɇ 

ɢ ɉȻ; ɩɨɜɵɲɟɧɢɟ ɝɥɭɛɢɧɵ ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɯɨɞɚ ɬɨɩɥɢɜ ɢ 

ɫɵɪɶɹ ɞɥɹ ɧɟɮɬɟɯɢɦɢɢ; ɢɡɜɥɟɱɟɧɢɟ ɦɟɬɚɥɥɨɜ (V, Ni); ɫɨɤɪɚɳɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ [25]. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɝɢɞɪɨɤɨɧɜɟɪɫɢɹ – ɷɬɨ ɜɬɨɪɢɱɧɵɣ 

ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɛɭɞɟɬ ɜɤɥɸɱɢɬɶ ɜ ɫɨɫɬɚɜ ɇɉɁ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɬɹɠɟɥɨɦ 

ɫɵɪɶɟ, ɧɨ ɥɢɲɶ ɜ ɫɥɭɱɚɟ ɞɨɫɬɢɠɟɧɢɹ ɞɨɛɵɱɢ ɉȻ ɧɟ ɦɟɧɟɟ 1 ɦɥɧ. ɬ./ɝɨɞ. 

 

 
Ɋɢɫɭɧɨɤ 1.11 – ɋɬɪɭɤɬɭɪɧɵɟ ɩɪɟɜɪɚɳɟɧɢɹ ɦɨɥɟɤɭɥ ɚɫɮɚɥɶɬɟɧɨɜ ɝɭɞɪɨɧɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɟɦɩɟɪɚɬɭɪɵ ɝɢɞɪɨɤɨɧɜɟɪɫɢɢ [109] 

 

ɂɬɚɤ, ɨɛɳɢɟ ɱɟɪɬɵ ɜɫɟɯ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɪɚɛɨɬɤɢ ɋȼɇ ɢ ɉȻ ɜ ɫɥɟɞɭɸɳɟɦ: 
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ɨɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɟɪɟɪɚɛɨɬɤɢ ɩɪɢɪɨɞɧɵɯ ɛɢɬɭɦɨɜ ɹɜɥɹɟɬɫɹ ɢɯ 

ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ ɫ ɩɨɥɭɱɟɧɢɟɦ «ɫɢɧɬɟɬɢɱɟɫɤɨɣ» ɧɟɮɬɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ; 

ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɛɵɜɚɟɦɵɯ ɉȻ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɲɟ 1 ɦɥɧ. ɬ/ɝɨɞ; ɞɥɹ 

ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɉȻ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɟɧɢɟ ɞɢɫɬɢɥɥɹɬɨɜ; ɜ 

ɩɪɟɞɥɚɝɚɟɦɵɯ ɬɟɯɧɨɥɨɝɢɹɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɚɞɢɰɢɨɧɧɵɟ ɩɪɨɰɟɫɫɵ ɜɬɨɪɢɱɧɨɣ 

ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɥɢɬɟɪɚɬɭɪɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ 

ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɬɪɚɞɢɰɢɨɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, ɤ 

ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɋȼɇ ɢ ɉȻ, ɹɜɥɹɸɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɫɵɪɶɟɦ. Ɉɞɧɚɤɨ, ɜɜɢɞɭ 

ɫɥɨɠɧɨɫɬɢ ɫɜɨɟɝɨ ɫɨɫɬɚɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɛɢɨɞɟɝɪɚɞɚɰɢɢ, 

ɬɪɟɛɭɸɬ ɨɫɨɛɨɝɨ ɩɨɞɯɨɞɚ ɜ ɩɪɨɰɟɫɫɚɯ ɞɨɛɵɱɢ, ɩɨɞɝɨɬɨɜɤɢ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 

ɩɟɪɟɪɚɛɨɬɤɢ. Ⱦɥɹ ɭɫɩɟɲɧɨɝɨ ɨɫɜɨɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ, 

ɜɚɠɧɨ ɡɧɚɬɶ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɛɭɞɟɬ ɢɡɦɟɧɹɬɶɫɹ ɫɨɫɬɚɜ ɢ ɫɜɨɣɫɬɜɚ ɋȼɇ ɢ ɉȻ, ɚ 

ɬɚɤɠɟ ɢɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɜɢɞɚɯ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɝɥɭɛɨɤɨɟ ɢɡɭɱɟɧɢɟ ɫɨɫɬɚɜɚ ɢ 

ɫɜɨɣɫɬɜ, ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɫɵɪɶɹ ɢ ɜɵɹɜɥɟɧɢɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜ 

ɝɢɞɪɨɬɟɪɦɚɥɶɧɨ-ɤɚɬɚɥɢɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɹɜɥɹɸɬɫɹ ɜɚɠɧɵɦɢ ɢ ɚɤɬɭɚɥɶɧɵɦɢ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɧɚɭɱɧɵɯ ɨɫɧɨɜ ɫɨɡɞɚɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɢɯ ɞɨɛɵɱɢ ɢ 

ɩɟɪɟɪɚɛɨɬɤɢ. 

 

1.4 ȼɥɢɹɧɢɟ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɧɚ ɬɟɯɧɨɥɨɝɢɢ 
ɞɨɛɵɱɢ, ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ  

 

Ȼɟɡ ɡɧɚɧɢɣ ɨ ɫɨɫɬɚɜɟ ɢ ɨɫɧɨɜɧɵɯ ɫɜɨɣɫɬɜɚɯ ȺɋɉɈ ɧɟ ɦɨɠɟɬ ɜɟɫɬɢɫɶ ɪɚɛɨɬɚ 

ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɧɚ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ȺɋɉɈ ‒ ɷɬɨ ɬɜёɪɞɚɹ ɢɥɢ ɝɭɫɬɚɹ ɦɚɡɟɨɛɪɚɡɧɚɹ ɭɝɥɟɜɨɞɨɪɨɞɧɚɹ ɫɦɟɫɶ ɬёɦɧɨ-

ɤɨɪɢɱɧɟɜɨɝɨ ɢɥɢ ɱёɪɧɨɝɨ ɰɜɟɬɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɢɡ ɩɚɪɚɮɢɧɨɜ (ɨɬ 20 ɞɨ 70 % 

ɦɚɫ.) ɢ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ (Ⱥɋȼ) (ɨɬ 20 ɞɨ 40 % ɦɚɫ.), ɫɢɥɢɤɚɝɟɥɟɜɨɣ 
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ɫɦɨɥɵ, ɧɟɮɬɢ, ɜɨɞɵ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ [114]. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɢɪɨɞɵ 

ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ ɞɨɛɵɜɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɪɹɞɚ ɞɪɭɝɢɯ 

ɮɚɤɬɨɪɨɜ (ɝɟɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ, ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɯ ɢ ɬ.ɞ.), 

ɫɨɫɬɚɜ ȺɋɉɈ ɢ ɞɨɥɢ ɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɝɭɬ ɢɡɦɟɧɹɬɶɫɹ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

ɉɚɪɚɮɢɧɵ — ɭɝɥɟɜɨɞɨɪɨɞɵ ɦɟɬɚɧɨɜɨɝɨ ɪɹɞɚ ɨɬ ɋ16ɇ34 ɞɨ ɋ64ɇ130 . ȼ 

ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɮɬɢ ɜ ɪɚɫɬɜɨɪɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ. ȼ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɩɚɪɚɮɢɧɨɜ ɧɟɮɬɢ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬ (ȽɈɋɌ 11851-

85) [115] ɧɚ: 

– ɦɚɥɨɩɚɪɚɮɢɧɨɜɵɟ — ɦɟɧɟɟ 1,5% ɦɚɫ.; 

– ɩɚɪɚɮɢɧɨɜɵɟ — ɨɬ 1,5 ɞɨ 6% ɦɚɫ.; 

– ɜɵɫɨɤɨɩɚɪɚɮɢɧɨɜɵɟ — ɛɨɥɟɟ 6% ɦɚɫ. 

ɉɚɪɚɮɢɧɵ ɭɫɬɨɣɱɢɜɵ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɪɚɡɥɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ 

(ɤɢɫɥɨɬ, ɳɟɥɨɱɟɣ ɢ ɞɪ.), ɥɟɝɤɨ ɨɤɢɫɥɹɸɬɫɹ ɧɚ ɜɨɡɞɭɯɟ. 

ɐɟɪɟɡɢɧɵ — ɷɬɨ ɫɦɟɫɶ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ (ɉɍ) ɧɨɪɦɚɥɶɧɨɝɨ ɢ 

ɢɡɨɦɟɪɧɨɝɨ ɫɬɪɨɟɧɢɹ ɫ ɱɢɫɥɨɦ ɚɬɨɦɨɜ ɭɝɥɟɪɨɞɚ ɨɬ 36 ɞɨ 55. ɂɦɟɸɬ 

ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ 500—700 ɢ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɫ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ 57°ɋ ɢ ɜɵɲɟ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɩɚɪɚɮɢɧɨɜ ɰɟɪɟɡɢɧɵ ɢɦɟɸɬ 

ɛɨɥɶɲɭɸ ɜɹɡɤɨɫɬɶ ɢ ɫɩɨɫɨɛɧɵ ɡɚɝɭɳɚɬɶ ɧɟɮɬɶ ɡɚ ɫɱɟɬ ɢɯ ɦɟɥɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ 

ɫɬɪɭɤɬɭɪɨɣ. 

ȼ ɫɨɫɬɚɜ Ⱥɋȼ ɜɯɨɞɹɬ ɚɡɨɬ, ɫɟɪɚ ɢ ɤɢɫɥɨɪɨɞ. Ⱥɋȼ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ 

ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ, ɧɟ ɥɟɬɭɱɢ, ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧɭɸ ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ 

ɫɬɪɭɤɬɭɪɵ. ɋɨɞɟɪɠɚɧɢɟ ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɜ ɧɟɮɬɢ ɜɨɡɪɚɫɬɚɟɬ ɜ ɫɜɹɡɢ ɫ 

ɢɫɩɚɪɟɧɢɟɦ ɥɟɝɤɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɟɟ ɨɤɢɫɥɟɧɢɟɦ. ɂɧɨɝɞɚ ɤ ɝɪɭɩɩɟ ɫɦɨɥɢɫɬɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɨɬɧɨɫɹɬ ɚɫɮɚɥɶɬɟɧɵ. 

ɋɦɨɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɝɟɬɟɪɨɚɬɨɦɧɵɟ 

ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ ɱɟɪɧɨɝɨ ɢɥɢ ɛɭɪɨɝɨ ɰɜɟɬɚ, ɪɚɫɬɜɨɪɢɦɵɟ ɜ ɧɢɡɤɨɤɢɩɹɳɢɯ 

ɧɚɫɵɳɟɧɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɚɯ. Ɉɧɢ ɜ ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɹɬ ɢɡ ɬɚɤɢɯ ɫɨɟɞɢɧɟɧɢɣ, 

ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɧɚɮɬɟɧɨɜɵɟ, ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɢ 

ɝɟɬɟɪɨɰɢɤɥɢɱɟɫɤɢɟ ɮɪɚɝɦɟɧɬɵ. ɋɚɦɵɟ ɯɚɪɚɤɬɟɪɧɵɟ ɡɚɦɟɫɬɢɬɟɥɢ ɜ ɰɢɤɥɚɯ ɟɫɬɶ 
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ɚɥɤɢɥɶɧɵɟ, ɚɥɤɟɧɢɥɶɧɵɟ (ɋ7-ɋ12), ɝɢɞɪɨɤɫɢɥɶɧɵɟ, ɫɭɥɶɮɢɞɧɵɟ, ɤɚɪɛɨɤɫɢɥɶɧɵɟ, 

ɤɚɪɛɨɧɢɥɶɧɵɟ, ɦɟɪɤɚɩɬɚɧɨɜɵɟ ɢ ɚɦɢɧɨɝɪɭɩɩɵ. ɉɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɧɚ 

ɜɨɡɞɭɯɟ ɫɦɨɥɵ ɥɟɝɤɨ ɨɤɢɫɥɹɸɬɫɹ, ɚ ɩɪɢ 260-300 °ɋ ɜ ɢɧɟɪɬɧɨɣ ɚɬɦɨɫɮɟɪɟ ɬɟɪɹɸɬ 

ɫɩɨɫɨɛɧɨɫɬɶ ɪɚɫɬɜɨɪɹɬɶɫɹ ɜ ɚɥɤɚɧɚɯ. 

Ⱥɫɮɚɥɶɬɟɧɵ — ɩɨɪɨɲɤɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ ɛɭɪɨɝɨ ɢɥɢ ɤɨɪɢɱɧɟɜɨɝɨ ɰɜɟɬɚ, 

ɫ ɩɥɨɬɧɨɫɬɶɸ ɛɨɥɟɟ ɟɞɢɧɢɰɵ, ɦɚɫɫɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɵɯ ɜ ɧɟɮɬɢ ɞɨɫɬɢɝɚɟɬ 

5,0 %. ȼ ɚɫɮɚɥɶɬɟɧɚɯ ɫɨɞɟɪɠɢɬɫɹ (% ɦɚɫ.): ɭɝɥɟɪɨɞɚ ɨɬ 80,0 ɞɨ 86,0, ɜɨɞɨɪɨɞɚ ɨɬ 

7,0 ɞɨ 9,0, ɫɟɪɵ ɞɨ 9,0, ɤɢɫɥɨɪɨɞɚ ɨɬ 1,0 ɞɨ 9,0 ɢ ɚɡɨɬɚ ɞɨ 1,5. Ⱥɫɮɚɥɶɬɟɧɵ ɦɨɝɭɬ 

ɪɚɫɬɜɨɪɹɬɶɫɹ ɜ ɛɟɧɡɨɥɟ, ɫɟɪɨɭɝɥɟɪɨɞɟ (CS2), ɬɪɢɯɥɨɪɦɟɬɚɧɟ (CHCl3) ɢ 

ɬɟɬɪɚɯɥɨɪɦɟɬɚɧɟ (CCl4), ɧɟ ɪɚɫɬɜɨɪɹɸɬɫɹ ɜ ɩɚɪɚɮɢɧɨɜɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɚɯ, ɫɩɢɪɬɟ, ɷɮɢɪɟ, ɚɰɟɬɨɧɟ. Ɉɧɢ ɫɥɭɠɚɬ ɧɚɢɛɨɥɟɟ ɬɭɝɨɩɥɚɜɤɨɣ ɢ 

ɦɚɥɨɪɚɫɬɜɨɪɢɦɨɣ ɱɚɫɬɶɸ ɨɬɥɨɠɟɧɢɣ ɬɹɠɟɥɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ. 

Ɏɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɢ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɹɬ 

ɨɬ ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɫɢɫɬɟɦɚɯ «ɚɫɮɚɥɶɬɟɧɵ-ɫɦɨɥɵ» ɢ 

«ɦɚɥɶɬɟɧɵ-ɫɦɨɥɵ-ɚɫɮɚɥɶɬɟɧɵ» [116]. 

 

1.4.1 Ɇɟɯɚɧɢɡɦ ɨɛɪɚɡɨɜɚɧɢɹ ɚɫɜɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 

 

ɉɪɢ ɞɨɛɵɱɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɩɚɪɚɮɢɧɢɫɬɵɯ ɢ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɵɯ 

ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦ (ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɚɪɚɮɢɧɚ ɨɬ 3,1 ɞɨ 12,4 %) ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ȺɋɉɈ ɤɚɤ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ (ɩɨɞɡɟɦɧɨɝɨ ɢ ɧɚɡɟɦɧɨɝɨ), ɬɚɤ ɢ ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɡɨɧɟ 

ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ [118]. ɇɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ȺɋɉɈ 

ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɟɮɬɹɧɵɯ ɫɛɨɪɧɵɯ ɤɨɥɥɟɤɬɨɪɚɯ ɢ ɩɪɨɦɵɫɥɨɜɵɯ ɧɟɮɬɟɩɪɨɜɨɞɚɯ 

(ɪɢɫɭɧɨɤ 1.13), ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɹɧɵɯ ɞɢɫɩɟɪɫɧɵɯ 

ɫɢɫɬɟɦ (ɇȾɋ) ɨɬ ɫɤɜɚɠɢɧɵ ɤ ɰɟɧɬɪɚɥɶɧɨɦɭ ɩɭɧɤɬɭ ɫɛɨɪɚ ɧɟɮɬɢ. Ɍɚɤɠɟ ȺɋɉɈ 

ɦɨɝɭɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɜ ɦɟɠɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɜ ɭɫɬɚɧɨɜɤɚɯ 

ɤɨɦɩɥɟɤɫɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɹɧɵɯ ɫɢɫɬɟɦ ɢ ɜ ɪɟɡɟɪɜɭɚɪɚɯ ɬɨɜɚɪɧɵɯ ɩɚɪɤɨɜ 

ɧɟɮɬɢ [117]. 
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Ɋɢɫɭɧɨɤ 1.13 – Ɉɬɥɨɠɟɧɢɹ ȺɋɉɈ  

 

ɉɨɞ ɦɟɯɚɧɢɡɦɨɦ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɩɨɧɢɦɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ, 

ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɧɚɤɨɩɥɟɧɢɸ ɬɜɟɪɞɨɣ ɮɚɡɵ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɢ. 

ɉɨ ɦɟɪɟ ɞɜɢɠɟɧɢɹ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɡɚɛɨɹ ɤ ɭɫɬɶɸ ɫɤɜɚɠɢɧɵ ɢ ɞɚɥɟɟ 

ɫɧɢɠɚɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ ɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɤɚɯ ɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɪɢ 

ɞɨɛɵɱɟ ɧɟɮɬɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɚ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɪɨɹɜɥɹɟɬɫɹ 

ɷɮɮɟɤɬ Ⱦɠɨɭɥɹ-Ɍɨɦɫɨɧɚ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɬɨɤɚ ɫɧɢɠɚɟɬɫɹ. ɉɪɢ 

ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɭɞɲɚɟɬɫɹ ɪɚɫɬɜɨɪɹɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɟɮɬɢ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜ ɫɢɫɬɟɦɟ ɩɨɹɜɥɹɸɬɫɹ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. 

ȼ ɪɚɛɨɬɟ ɨɬɦɟɱɟɧɨ, ɱɬɨ C.E. Reistly (1927 ɝ.) ɛɵɥ ɨɞɧɢɦ ɢɡ ɩɟɪɜɵɯ 

ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɦɟɯɚɧɢɡɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ. Ɉɧ ɩɪɟɞɩɨɥɚɝɚɥ, ɱɬɨ 

ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɨɛɪɚɡɨɜɚɜɲɢɟɫɹ ɜ ɨɛɴɟɦɟ ɧɟɮɬɢ, ɛɭɞɭɬ 

ɨɫɟɞɚɬɶ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɫɥɢ 

ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ ɧɟɡɧɚɱɢɬɟɥɶɧɚ (ɥɚɦɢɧɚɪɧɵɣ ɪɟɠɢɦ 

ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ), ɚ ɬɨɥɳɢɧɚ ɩɥɟɧɤɢ ɧɟɮɬɢ, ɫɬɟɤɚɸɳɟɣ ɩɨ ɬɪɭɛɚɦ ɦɚɥɚ. 

ɉɪɢɱɟɦ ɨɛɪɚɡɨɜɚɧɢɟ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɬɨɥɶɤɨ ɜ ɬɨɦ 
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ɫɥɭɱɚɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɫɚɞɤɨɨɛɪɚɡɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɭɞɟɬ ɧɢɠɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɬɨɤɚ. 

Ɉɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ ɨɛɥɚɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɚ 

ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɇ.ɇ. ɇɟɩɪɢɦɟɪɨɜɚ ɜ 1957 – 1958ɝ. [119]. 

Ⱥɜɬɨɪ ɫɱɢɬɚɟɬ, ɱɬɨ ɪɟɲɚɸɳɚɹ ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ 

ɩɪɢɧɚɞɥɟɠɢɬ ɤɪɢɫɬɚɥɥɚɦ ɉɍ, ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɥɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɝɚɡɨɜɵɯ 

ɩɭɡɵɪɶɤɨɜ,  ɧɚɯɨɞɹɳɢɯɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɫɬɟɧɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɢ ɨɬɪɵɜɟ ɩɭɡɵɪɶɤɚ ɝɚɡɚ, ɢɦɟɸɳɢɟɫɹ ɧɚ ɟɝɨ ɩɨɜɟɪɯɧɨɫɬɢ ɤɪɢɫɬɚɥɥɵ ɉɍ 

ɫɨɜɦɟɫɬɧɨ ɫɨ ɋȺɄ ɨɫɬɚɸɬɫɹ ɧɚ ɫɬɟɧɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɪɚɡɭɹ ȺɋɉɈ. ɋɨɝɥɚɫɧɨ 

ɞɚɧɧɨɣ ɬɟɨɪɢɢ, ɤɪɢɫɬɚɥɥɵ ɉɍ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɨɛɴɟɦɟ ɧɟɮɬɢ, ɧɟ ɭɱɚɫɬɜɭɸɬ ɜ 

ɩɪɨɰɟɫɫɟ ɨɛɪɚɡɨɜɚɧɢɹ ɧɟɮɬɹɧɵɯ ɨɬɥɨɠɟɧɢɣ. 

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ Ɏ.Ȼ. Ⱦɠɟɫɫɟɧɚ, ɂ.ɏ. ɏɨɭɜɟɥɥɚ ɢ ȼ.ɉ. Ɍɪɨɧɨɜɚ [10, 23, 36] 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ȺɋɉɈ ɩɪɨɢɫɯɨɞɢɬ ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɉɍ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɥɢɛɨ ɡɚ ɫɱɟɬ ɤɪɢɫɬɚɥɥɨɜ ɉɍ, ɜɡɜɟɲɟɧɧɵɯ ɜ ɨɛɴɟɦɟ ɧɟɮɬɢ, 

ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ȺɋɉɈ ɩɭɬɟɦ ɫɨɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɢ ɩɨɜɟɪɯɧɨɫɬɶɸ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɞɧɚɤɨ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɜɚɥɨɫɶ ɫɦɟɲɚɧɧɨɦɭ ɦɟɯɚɧɢɡɦɭ, 

ɫɨɱɟɬɚɸɳɟɦɭ ɨɫɨɛɟɧɧɨɫɬɢ ɞɜɭɯ ɩɚɪɚɥɥɟɥɶɧɨ ɩɪɨɬɟɤɚɸɳɢɯ ɩɪɨɰɟɫɫɨɜ. 

ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ, ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɨɪɢɢ, 

ɩɨɡɜɨɥɹɸɳɢɟ ɨɩɢɫɵɜɚɬɶ ɨɛɪɚɡɨɜɚɧɢɟ ȺɋɉɈ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɚɹ 

ɬɟɨɪɢɹ ɨɛɴɹɫɧɹɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ȺɋɉɈ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɵ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɬɜɟɪɞɵɯ ɩɚɪɚɮɢɧɨɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

[120]. Ɍɚɤɚɹ ɬɟɨɪɢɹ ɧɟ ɭɱɢɬɵɜɚɟɬ ɬɚɤɢɯ ɨɩɪɟɞɟɥɹɸɳɢɯ ɮɚɤɬɨɪɨɜ ɤɚɤ ɚɞɝɟɡɢɹ, 

ɚɞɫɨɪɛɰɢɹ ɢ ɜɥɢɹɧɢɟ ɋȺɄ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɵ. ɇɚ ɩɪɚɤɬɢɤɟ ɨɧɚ ɩɪɢɦɟɧɢɦɚ ɜ 

ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɷɤɫɩɥɭɚɬɚɰɢɹ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɵɯ ɨɛɴɟɤɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 

ɩɨɧɢɠɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɡɢɦɧɢɣ ɩɟɪɢɨɞ) ɢ ɮɚɤɬɨɪ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɨ-ɧɚɮɬɟɧɨɜɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɢɝɪɚɟɬ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ 

ɩɪɨɰɟɫɫɚɯ ɩɚɪɚɮɢɧɢɡɚɰɢɢ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 



35 
 

1.4.2 Ɏɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɩɪɨɰɟɫɫ ɧɚ ɨɬɥɨɠɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɢ 

ɩɚɪɚɮɢɧɨɜ 

 

ȼɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɨɛɭɫɥɨɜɥɟɧɨ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɢɡɦɟɧɟɧɢɹɦɢ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɨɫɬɚɜɚ. Ʉ ɞɜɭɦ ɩɪɟɨɛɥɚɞɚɸɳɢɦ 

ɩɪɢɱɢɧɚɦ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɩɥɚɫɬɟ ɨɬɧɨɫɢɬɫɹ ɫɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ 

ɫɦɟɲɟɧɢɟ ɧɟɮɬɢ ɫ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ, ɡɚɤɚɱɢɜɚɟɦɵɦɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɨɜɵɲɟɧɢɹ 

ɧɟɮɬɟɨɬɞɚɱɢ ɩɥɚɫɬɨɜ. ȼ ɩɪɢɫɤɜɚɠɢɧɧɨɣ ɡɨɧɟ ɤ ɜɵɩɚɞɟɧɢɸ ɨɬɥɨɠɟɧɢɣ ɦɨɠɟɬ 

ɬɚɤɠɟ ɩɪɢɜɟɫɬɢ ɛɭɪɟɧɢɟ ɢ ɡɚɤɚɧɱɢɜɚɧɢɟ ɫɤɜɚɠɢɧ, ɤɢɫɥɨɬɧɚɹ ɨɛɪɚɛɨɬɤɚ ɢ 

ɝɢɞɪɨɪɚɡɪɵɜ ɩɥɚɫɬɚ. ɉɪɢ ɩɨɞɴɟɦɟ ɧɟɮɬɢ ɩɨ ɫɬɜɨɥɭ ɫɤɜɚɠɢɧɵ ɚɫɮɚɥɶɬɟɧɵ ɦɨɝɭɬ 

ɬɚɤɠɟ ɜɵɩɚɞɚɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɪɟɠɢɦɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɢɫɬɨɳɟɧɢɹ ɩɥɚɫɬɨɜ. ɉɪɢ 

ɧɨɪɦɚɥɶɧɨɦ ɩɚɞɟɧɢɢ ɞɚɜɥɟɧɢɹ ɚɫɮɚɥɶɬɟɧɵ ɨɛɵɱɧɨ ɜɵɩɚɞɚɸɬ ɜ ɩɥɚɫɬɚɯ, ɤɨɬɨɪɵɟ 

ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

– ɩɥɚɫɬɨɜɵɦ ɮɥɸɢɞɨɦ ɹɜɥɹɟɬɫɹ ɧɟɮɬɶ ɨɬ ɥɟɝɤɨɣ ɞɨ ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ ɫ 

ɧɟɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɫɮɚɥɶɬɟɧɨɜ; 

– ɧɚɱɚɥɶɧɨɟ ɩɥɚɫɬɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɚɦɧɨɝɨ ɜɵɲɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɥɸɢɞ ɫɢɥɶɧɨ ɧɟɞɨɧɚɫɵɳɟɧ; 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɞɚɜɥɟɧɢɢ 

ɧɚɫɵɳɟɧɢɹ. 

Ȼɨɥɟɟ ɬɹɠɟɥɵɟ ɧɟɮɬɢ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɛɨɥɶɲɟ ɚɫɮɚɥɶɬɟɧɨɜ, 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ ɩɪɨɛɥɟɦ ɫ ɢɯ ɜɵɩɚɞɟɧɢɟɦ, ɩɨɬɨɦɭ ɱɬɨ ɨɧɢ ɦɨɝɭɬ 

ɪɚɫɬɜɨɪɹɬɶ ɛɨɥɶɲɟ ɚɫɮɚɥɶɬɟɧɨɜ. 

Ɂɚɤɚɱɤɚ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɝɚɡɨɜ ɢɥɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɟɮɬɟɨɬɞɚɱɢ ɭɫɢɥɢɜɚɟɬ 

ɜɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ. ɏɨɬɹ ɡɚɱɚɫɬɭɸ ɨɧɨ ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɡɨɧɟ ɩɪɢ 

ɩɪɨɪɵɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ, ɚɫɮɚɥɶɬɟɧɵ ɦɨɝɭɬ ɜɵɩɚɞɚɬɶ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɜ ɩɥɚɫɬɟ. 

Ⱥɫɮɚɥɶɬɟɧɵ ɦɨɝɭɬ ɬɚɤɠɟ ɜɵɩɚɞɚɬɶ ɩɪɢ ɡɚɤɚɱɤɟ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ ɩɥɚɫɬɵ ɫ 

ɬɹɠɟɥɨɣ ɧɟɮɬɶɸ. Ⱦɥɹ ɩɥɚɫɬɨɜ ɫ ɬɹɠɟɥɨɣ ɧɟɮɬɶɸ ɢ ɞɥɹ ɛɢɬɭɦɢɧɨɡɧɵɯ ɩɟɫɱɚɧɢɤɨɜ 

ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɷɤɫɬɪɚɤɰɢɢ ɪɚɫɬɜɨɪɢɬɟɥɟɣ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, 
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ɧɚɡɜɚɧɧɚɹ VAPEX. Ⱦɥɹ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɜɟ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ (ɨɞɧɚ ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ ɢ ɨɞɧɚ ɞɨɛɵɜɚɸɳɚɹ). ȼ 

ɪɟɡɭɥɶɬɚɬɟ ɡɚɤɚɱɤɢ ɪɚɫɬɜɨɪɢɬɟɥɹ (ɧɚɩɪɢɦɟɪ, ɩɪɨɩɚɧɚ) ɨɛɪɚɡɭɟɬɫɹ ɤɚɦɟɪɚ 

ɪɚɫɬɜɨɪɢɬɟɥɹ, ɜ ɤɨɬɨɪɨɣ ɧɟɮɬɶ ɫɤɚɩɥɢɜɚɟɬɫɹ ɢ ɫɬɟɤɚɟɬ ɤ ɞɨɛɵɜɚɸɳɟɣ ɫɤɜɚɠɢɧɟ. 

ɉɨɦɢɦɨ ɩɨɜɵɲɟɧɢɹ ɩɨɞɜɢɠɧɨɫɬɢ ɧɟɮɬɢ, ɪɚɫɬɜɨɪɢɬɟɥɶ ɦɨɠɟɬ ɜɵɡɜɚɬɶ 

ɜɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɨɫɚɞɨɤ ɢ ɩɨɜɵɫɢɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɤɚɱɟɫɬɜɨ ɧɟɮɬɢ ɜ 

ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ. 

ɂɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɨɫɬɚɜɚ ɦɨɝɭɬ ɧɚɪɭɲɢɬɶ ɧɚɱɚɥɶɧɨɟ 

ɫɨɫɬɨɹɧɢɟ ɪɚɜɧɨɜɟɫɢɹ ɢ ɩɪɢɜɟɫɬɢ ɤ ɜɵɩɚɞɟɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ. Ɉɛɥɚɫɬɶ, ɜ ɤɨɬɨɪɨɣ 

ɩɪɨɢɫɯɨɞɢɬ ɜɵɩɚɞɟɧɢɟ, ɨɝɪɚɧɢɱɟɧɚ ɞɢɚɝɪɚɦɦɨɣ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ (ȾȼȺ). 

ɇɚ ɪɢɫɭɧɤɟ 1.14 ɩɪɢɜɟɞɟɧɚ ɬɢɩɨɜɚɹ ȾȼȺ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɫɨɫɬɚɜɚ ɢ 

ȾȼȺ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. Ɍɚɤɢɟ ȾȼȺ ɧɚɡɵɜɚɸɬɫɹ ɬɚɤɠɟ 

ɞɢɚɝɪɚɦɦɚɦɢ ɨɬɥɨɠɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ. ɉɨɞ ɜɵɩɚɞɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟ 

ɨɫɚɞɤɚ ɚɫɮɚɥɶɬɟɧɨɜ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɜɧɨɜɟɫɢɹ, ɚ ɩɨɞ 

ɨɬɥɨɠɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɨɫɚɠɞɟɧɢɟ ɜɵɩɚɜɲɢɯ ɜ ɨɫɚɞɨɤ ɚɫɮɚɥɶɬɟɧɨɜ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɪɨɞɵ ɜ ɩɨɪɢɫɬɨɣ ɫɪɟɞɟ. ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɬɨɱɤɚɦ ɧɚ ȾȼȺ. ɇɚ ȾȼȺ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɚɜɲɢɯ ɜ ɨɫɚɞɨɤ 

ɚɫɮɚɥɶɬɟɧɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɩɚɞɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɨɬ ɜɟɪɯɧɟɝɨ ɧɚɱɚɥɶɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɞɨ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ ɧɟɮɬɢ. ȼɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɞɨɫɬɢɝɚɟɬ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɩɪɢ ɞɚɜɥɟɧɢɢ ɧɚɫɵɳɟɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɫɨ ɫɧɢɠɟɧɢɟɦ 

ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ. 

ȼɧɭɬɪɢ ɩɥɚɫɬɚ ɚɫɮɚɥɶɬɟɧɵ ɩɨɫɥɟ ɜɵɩɚɞɟɧɢɹ ɜ ɨɫɚɞɨɤ ɦɨɝɭɬ ɨɫɬɚɜɚɬɶɫɹ ɜɨ 

ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɩɨɬɨɤɟ ɧɟɮɬɢ ɢɥɢ ɨɬɤɥɚɞɵɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɩɨɪɨɞɵ. Ɉɫɧɨɜɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɨɬɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɚɞɫɨɪɛɰɢɹ ɢ 

ɦɟɯɚɧɢɱɟɫɤɨɟ ɭɞɟɪɠɚɧɢɟ. Ɉɬɥɨɠɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɦɨɝɭɬ ɡɚɛɢɜɚɬɶ ɩɥɚɫɬ ɢ 

ɢɡɦɟɧɹɬɶ ɫɦɚɱɢɜɚɟɦɨɫɬɶ ɩɨɪɨɞɵ ɫ ɝɢɞɪɨɮɢɥɶɧɨɣ ɧɚ ɝɢɞɪɨɮɨɛɧɭɸ. 
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Ɋɢɫɭɧɨɤ 1.14 – Ⱦɢɚɝɪɚɦɦɚ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɫɨɫɬɚɜɚ ɢ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ [116] 

 

ɉɚɪɚɮɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɦɨɝɭɬ ɜɵɩɚɞɚɬɶ ɜ ɨɫɚɞɨɤ ɢɡ ɩɥɚɫɬɨɜɵɯ ɮɥɸɢɞɨɜ 

ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɥɨɜɢɣ ɪɚɜɧɨɜɟɫɢɹ ɜ ɩɥɚɫɬɟ ɢ ɫɧɢɠɟɧɢɢ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 

ɩɚɪɚɮɢɧɨɜ. Ɉɞɧɚɤɨ, ɢɧɨɝɞɚ ɜɦɟɫɬɨ ɬɨɝɨ, ɱɬɨɛɵ ɨɬɤɥɚɞɵɜɚɬɶɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɨɬɞɟɥɶɧɵɟ ɤɪɢɫɬɚɥɥɵ ɩɚɪɚɮɢɧɨɜ ɫɬɪɟɦɹɬɫɹ ɪɚɫɬɜɨɪɢɬɶɫɹ ɜɨ ɮɥɸɢɞɟ. ɉɪɢ 

ɨɛɪɚɡɨɜɚɧɢɢ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɤɪɢɫɬɚɥɥɨɜ ɩɚɪɚɮɢɧɚ ɤɪɢɫɬɚɥɥɵ 

ɦɨɝɭɬ ɫɥɢɩɚɬɶɫɹ ɢ ɨɛɪɚɡɨɜɵɜɚɬɶ ɛɨɥɟɟ ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ. Ɂɚɬɟɦ ɭɤɪɭɩɧɟɧɧɵɟ 

ɱɚɫɬɢɰɵ ɦɨɝɭɬ ɜɵɞɟɥɹɬɶɫɹ ɢɡ ɮɥɸɢɞɚ ɢ ɨɛɪɚɡɨɜɵɜɚɬɶ ɬɜɟɪɞɵɟ ɨɬɥɨɠɟɧɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 1.15 – Ⱦɢɚɝɪɚɦɦɵ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

[117] 

ɇɚ ɪɢɫɭɧɤɟ 1.15 ɧɚ ɝɪɚɮɢɤɟ ɡɚɜɢɫɢɦɨɫɬɢ ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ 

ɩɪɢɜɟɞɟɧɚ ɬɢɩɨɜɚɹ ɞɢɚɝɪɚɦɦɚ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜ ɨɫɚɞɨɤ. ȼ ɨɬɥɢɱɢɟ ɨɬ ȾȼȺ, 

ɞɥɹ ɩɚɪɚɮɢɧɨɜ ɝɪɚɧɢɰɚ ɦɟɠɞɭ ɬɜɟɪɞɨɣ ɢ ɠɢɞɤɨɣ ɮɚɡɚɦɢ ɩɪɨɯɨɞɢɬ ɩɨɱɬɢ 
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ɜɟɪɬɢɤɚɥɶɧɨ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɢɥɶɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ 

ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɥɚɛɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɣ ɩɪɢɱɢɧɨɣ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɹɜɥɹɟɬɫɹ 

ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ [117], ɩɨɬɨɦɭ ɱɬɨ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɩɚɪɚɮɢɧɨɜ ɜ 

ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɠɢɞɤɨɫɬɹɯ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɉɯɥɚɠɞɟɧɢɟ ɩɥɚɫɬɨɜɵɯ ɮɥɸɢɞɨɜ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɪɨɰɟɫɫɚ ɢɯ 

ɞɨɛɵɱɢ. Ɉɯɥɚɠɞɟɧɢɟ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɬɚɤɢɟ ɩɪɢɱɢɧɵ, ɤɚɤ ɪɚɫɲɢɪɟɧɢɟ ɧɟɮɬɢ ɢ ɝɚɡɚ 

ɜ ɩɪɢɫɤɜɚɠɢɧɧɨɣ ɡɨɧɟ ɩɥɚɫɬɚ, ɜ ɩɟɪɮɨɪɚɰɢɨɧɧɵɯ ɨɬɜɟɪɫɬɢɹɯ ɨɛɫɚɞɧɨɣ ɤɨɥɨɧɧɵ 

ɢɥɢ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɞɪɭɝɢɯ ɨɬɜɟɪɫɬɢɣ ɢɥɢ ɫɭɠɟɧɢɣ, ɜɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢɡ 

ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɨɯɥɚɠɞɟɧɢɟ ɩɥɚɫɬɨɜɨɝɨ ɮɥɸɢɞɚ ɩɪɢ ɟɝɨ ɩɨɞɴɟɦɟ ɩɨ 

ɫɬɜɨɥɭ ɫɤɜɚɠɢɧɵ, ɩɪɨɯɨɠɞɟɧɢɟ ɩɥɚɫɬɨɜɨɝɨ ɮɥɸɢɞɚ ɩɨ ɧɚɡɟɦɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ 

ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɢ ɧɚɝɧɟɬɚɧɢɟ ɜɨɞɵ ɢɥɢ ɞɪɭɝɢɯ ɮɥɸɢɞɨɜ, ɬɟɦɩɟɪɚɬɭɪɚ 

ɤɨɬɨɪɵɯ ɧɢɠɟ ɩɥɚɫɬɨɜɨɣ. 

Ɉɛɵɱɧɨ ɢɡɦɟɧɟɧɢɟ ɞɚɜɥɟɧɢɹ ɧɟ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɵɩɚɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɨ; ɨɞɧɚɤɨ ɢɡɦɟɧɟɧɢɟ 

ɧɚɱɚɥɶɧɨɝɨ ɪɚɜɧɨɜɟɫɧɨɝɨ ɫɨɫɬɚɜɚ ɮɥɸɢɞɨɜ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɧɢɠɟɧɢɸ 

ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɩɚɪɚɮɢɧɨɜ. Ɉɬɦɟɱɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɨɬɱɟɬɥɢɜɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ, 

ɤɨɬɨɪɚɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɫɚɦɵɟ ɥɟɝɤɢɟ ɤɨɦɩɨɧɟɧɬɵ ɞɟɣɫɬɜɭɸɬ ɤɚɤ ɯɨɪɨɲɢɟ 

ɪɚɫɬɜɨɪɢɬɟɥɢ ɩɚɪɚɮɢɧɨɜ. Ⱦɨɤɚɡɚɧɨ, ɱɬɨ ɜɵɞɟɥɟɧɢɟ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɢɡ ɫɵɪɨɣ 

ɧɟɮɬɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɞɚɜɥɟɧɢɹ ɧɚɫɵɳɟɧɢɹ ɮɥɸɢɞɚ ɩɨɜɵɲɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɩɨɦɭɬɧɟɧɢɹ ɧɟɮɬɢ.  

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɮɨɪɦɢɪɨɜɚɧɢɹ ȺɋɉɈ. Ɍɚɤ ɜ ɫɥɭɱɚɟ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɟɣ ɩɨɬɨɤɚ 

(ɥɚɦɢɧɚɪɧɵɣ ɪɟɠɢɦ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ) ɮɨɪɦɢɪɨɜɚɧɢɟ ȺɋɉɈ ɩɪɨɢɫɯɨɞɢɬ 

ɦɟɞɥɟɧɧɨ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɤɨɪɨɫɬɢ (ɬɭɪɛɭɥɢɡɚɰɢɢ ɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ) 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɜɧɚɱɚɥɟ ɜɨɡɪɚɫɬɚɟɬ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ 

ɦɚɫɫɨɩɟɪɟɧɨɫɚ, ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɭɦɚ, ɚ, ɡɚɬɟɦ, ɫɧɢɠɚɟɬɫɹ, ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ 

ɩɪɢ ɜɵɫɨɤɢɯ ɫɤɨɪɨɫɬɹɯ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɦɢɤɪɨɤɪɢɫɬɚɥɥɵ ɉɍ ɭɞɟɪɠɢɜɚɸɬɫɹ ɜɨ 

ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɨɛɴɟɦɟ ɫɢɫɬɟɦɵ. Ɇɚɤɫɢɦɭɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
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ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɹɯ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ 

(ɩɟɪɟɯɨɞ ɢɡ ɡɨɧɵ ɝɥɚɞɤɨɝɨ ɬɪɟɧɢɹ ɜ ɡɨɧɭ ɫɦɟɲɚɧɧɨɝɨ ɬɪɟɧɢɹ), ɤɨɝɞɚ ɬɨɥɳɢɧɚ 

ɞɢɮɮɭɡɢɨɧɧɨɝɨ ɩɨɞɫɥɨɹ ɫɬɚɧɨɜɢɬɫɹ ɫɨɩɨɫɬɚɜɢɦɨɣ ɫ ɜɵɫɨɬɨɣ ɜɵɫɬɭɩɨɜ 

ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɫɬɟɧɤɢ. 

Ɇɢɤɪɨɧɟɪɨɜɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɦɨɝɭɬ ɛɵɬɶ ɨɱɚɝɚɦɢ 

ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɡɚɦɟɞɥɢɬɟɥɹɦɢ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɧɟɮɬɹɧɨɝɨ ɩɨɬɨɤɚ ɭ ɫɬɟɧɤɢ 

ɬɪɭɛɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɸɬɫɹ ɧɨɜɵɟ ɰɟɧɬɪɵ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɉɍ, 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɞɝɟɡɢɹ ɤɪɢɫɬɚɥɥɨɜ ɉɍ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬɟɧɨɤ, 

ɛɥɨɤɢɪɭɟɬɫɹ ɞɜɢɠɟɧɢɟ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɤɪɢɫɬɚɥɥɨɜ ɦɟɠɞɭ ɜɵɫɬɭɩɚɦɢ ɢ 

ɜɩɚɞɢɧɚɦɢ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɧɟɪɨɜɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ 

ɫɨɢɡɦɟɪɢɦɵ ɫ ɪɚɡɦɟɪɨɦ ɤɪɢɫɬɚɥɥɨɜ ɉɍ, ɥɢɛɨ ɦɟɧɶɲɟ, ɩɪɨɰɟɫɫ 

ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɡɚɬɪɭɞɧɟɧ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɡɚɜɢɫɢɬ ɨɬ 

ɫɜɨɣɫɬɜ ɦɚɬɟɪɢɚɥɨɜ, ɢɡ ɤɨɬɨɪɵɯ ɢɡɝɨɬɨɜɥɟɧɨ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

ɱɟɦ ɛɨɥɶɲɟ ɩɨɥɹɪɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ, ɬɟɦ ɦɟɧɶɲɟ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ 

ȺɋɉɈ, ɜɫɥɟɞɫɬɜɢɟ ɧɢɡɤɨɣ ɚɞɝɟɡɢɢ ɤɪɢɫɬɚɥɥɨɜ ɉɍ [116]. Ʉɚɱɟɫɬɜɨ ɨɛɪɚɛɨɬɤɢ 

ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɜɥɢɹɟɬ ɧɚ ɩɪɨɰɟɫɫ ɮɨɪɦɢɪɨɜɚɧɢɹ ȺɋɉɈ ɬɨɥɶɤɨ ɧɚ 

ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ, ɬɚɤ ɤɚɤ ɧɟɪɨɜɧɨɫɬɢ ɩɨɜɟɪɯɧɨɫɬɢ ɢɧɬɟɧɫɢɮɢɰɢɪɭɸɬ 

ɩɟɪɟɦɟɲɢɜɚɧɢɟ. ɋ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɧɟ 

ɡɚɜɢɫɢɬ ɨɬ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɜɫɥɟɞɫɬɜɢɟ ɬɨɝɨ, ɱɬɨ 

ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ ɫɥɨɣ ɨɬɥɨɠɟɧɢɣ ɭɠɟ ɨɛɪɚɡɨɜɚɥɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɩɨɥɹɪɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɢ ɭɥɭɱɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɚɞɝɟɡɢɹ ɤɪɢɫɬɚɥɥɨɜ ɉɍ ɫɧɢɠɚɟɬɫɹ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɰɟɫɫ 

ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɡɚɦɟɞɥɹɟɬɫɹ. 

ȼ ɪɚɛɨɬɟ ȿ.ȼ. Ʉɢɪɛɢɠɟɤɨɜɨɣ [121] ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ 

ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɧɟɮɬɢ ɧɚ ɩɪɨɰɟɫɫ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɨɣ 

ɫɦɨɥɢɫɬɨɣ ɧɟɮɬɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɜɨɞɵ ɜ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɟ ɧɟ ɨɤɚɡɵɜɚɟɬ 

ɜɥɢɹɧɢɹ ɧɚ ɦɟɯɚɧɢɡɦ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɢ ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɵɯ 

ɨɛɪɚɬɧɵɯ ɷɦɭɥɶɫɢɣ. Ɉɞɧɚɤɨ [122], ɨɬɦɟɱɟɧɨ, ɱɬɨ ɫ ɪɨɫɬɨɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɧɟɮɬɢ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɨɫɚɞɤɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɨ ȺɋɉɈ ɜ ɨɛɪɚɬɧɵɯ 



40 
 

ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɹɯ, ɩɪɢ ɷɬɨɦ ɞɨɥɹ ɨɪɝɚɧɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜ ɨɫɚɞɤɟ 

ɫɧɢɠɚɟɬɫɹ. 

 

1.4.3 Ɇɟɬɨɞɵ ɭɞɚɥɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ 
ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ 

 

ȼ ɩɪɚɤɬɢɤɟ ɞɨɛɵɱɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ 

ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ ɤɚɤ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ, ɬɚɤ ɢ ɞɥɹ 

ɭɞɚɥɟɧɢɹ ɭɠɟ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɨɬɥɨɠɟɧɢɣ ɧɚ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ 

ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɢɥɢ 

ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɝɨ ɭɞɚɥɟɧɢɹ ɨɬɥɨɠɟɧɢɣ ȺɋɉɈ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɬɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɫɩɨɫɨɛɚ ɞɨɛɵɱɢ, ɚ ɬɚɤɠɟ ɨɬ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜɚ 

ɞɨɛɵɜɚɟɦɨɣ ɩɪɨɞɭɤɰɢɢ [117]. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ ɢ ɬɨ, ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɫɩɨɫɨɛɚ 

ɨɛɪɚɛɨɬɤɢ ɫɤɜɚɠɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ: 

ɢɧɬɟɪɜɚɥ ɜɨɡɦɨɠɧɨɝɨ ɩɚɪɚɮɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ ɧɚ 

ɫɬɟɧɤɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɟɪɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɨɫɧɨɜɚɧɵ ɧɚ ɫɩɨɫɨɛɧɨɫɬɢ ɉɍ ɧɟɮɬɢ ɩɥɚɜɢɬɶɫɹ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ 50 °ɋ. ɉɪɟɞɨɬɜɪɚɳɟɧɢɟ ɩɪɨɰɟɫɫɚ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟɮɬɹɧɨɣ ɫɢɫɬɟɦɵ ɜɵɲɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɬɜɟɪɞɵɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɫ ɩɨɦɨɳɶɸ 

ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɟɣ (ɝɪɟɸɳɢɣ ɤɚɛɟɥɶ, ɷɥɟɤɬɪɨɩɨɞɨɝɪɟɜ), ɝɨɪɟɧɢɹ ɬɟɪɦɢɬɚ ɜ 

ɩɪɢɡɚɛɨɣɧɨɣ ɡɨɧɟ ɩɥɚɫɬɚ. ɍɞɚɥɟɧɢɟ ȺɋɉɈ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɦɵɜɤɨɣ ɝɨɪɹɱɢɦ 

ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ (ɧɟɮɬɶɸ ɢɥɢ ɜɨɞɨɣ) ɢɥɢ ɨɛɪɚɛɨɬɤɨɣ ɩɚɪɨɦ. ɇɟɞɨɫɬɚɬɤɢ 

ɬɟɪɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɵɫɨɤɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɢ, ɷɥɟɤɬɪɨ- ɢ 

ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ, ɧɟɧɚɞɟɠɧɨɫɬɢ ɢ ɧɢɡɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɬɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɫɜɨɟɜɪɟɦɟɧɧɨ ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ 

ɦɟɠɨɱɢɫɬɧɨɣ ɩɟɪɢɨɞ ɫɤɜɚɠɢɧ, ɚ ɬɚɤɠɟ ɩɥɚɧɢɪɨɜɚɬɶ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ ɞɥɹ 

ɩɪɨɤɚɱɤɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɫɤɜɚɠɢɧɵ. 
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Ɇɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ 

ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɨɛɪɚɡɨɜɚɜɲɢɯ 

ȺɋɉɈ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɟɬɫɹ ɲɢɪɨɤɢɣ ɪɹɞ ɪɚɡɥɢɱɧɵɯ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ: 

ɫɤɪɟɛɤɢ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɷɥɚɫɬɢɱɧɵɟ ɲɚɪɵ, ɩɟɪɟɦɟɲɢɜɚɸɳɢɟ 

ɭɫɬɪɨɣɫɬɜɚ. ɋɩɨɫɨɛ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɹɜɥɹɟɬɫɹ ɬɪɭɞɨɟɦɤɢɦ ɢ 

ɦɚɥɨɷɮɮɟɤɬɢɜɧɵɦ. 

Ɏɢɡɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɛɨɪɶɛɵ ɫ ȺɋɉɈ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɟ 

ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɢ ɜɢɛɪɚɰɢɨɧɧɵɯ ɤɨɥɟɛɚɧɢɣ; ɷɥɟɤɬɪɢɱɟɫɤɢɯ, ɦɚɝɧɢɬɧɵɯ ɢ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɬɢɟ ɬɜёɪɞɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɷɦɚɥɹɦɢ, 

ɫɬɟɤɥɨɦ, ɛɚɤɟɥɢɬɨɜɵɦ ɥɚɤɨɦ. ȼɢɛɪɚɰɢɨɧɧɵɟ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɤɨɥɟɛɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ, ɤɨɬɨɪɵɟ ɩɪɢ 

ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɤɪɢɫɬɚɥɥɵ ɉɍ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɢɯ ɩɟɪɟɦɟɳɟɧɢɸ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 

ɩɪɟɩɹɬɫɬɜɭɸɬ ɨɫɚɠɞɟɧɢɸ ɨɛɪɚɡɭɸɳɢɯɫɹ ɤɪɢɫɬɚɥɥɨɜ ɉɍ ɧɚ ɜɧɭɬɪɟɧɧɢɯ 

ɩɨɜɟɪɯɧɨɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɨɡɞɟɣɫɬɜɢɟ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ȺɋɉɈ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɧɟ ɩɨɥɭɱɢɥɨ, ɜɫɥɟɞɫɬɜɢɟ 

ɧɢɡɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɣɫɬɜɢɹ. 

ɋɨɜɦɟɫɬɧɨɟ ɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɜɨɞɧɵɯ 

ɪɚɫɬɜɨɪɨɜ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ (ɉȺȼ) ɧɚ ȺɋɉɈ ɢ ɨɱɢɳɚɟɦɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɬɪɭɣɧɨɣ, ɰɢɪɤɭɥɹɰɢɨɧɧɨɣ, ɩɚɪɨɜɨɞɨɫɬɪɭɣɧɨɣ ɢ 

ɩɨɝɪɭɠɧɨɣ ɨɱɢɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ёɦɤɨɫɬɟɣ, ɪɟɡɟɪɜɭɚɪɨɜ ɢ ɞɟɬɚɥɟɣ 

ɧɟɮɬɟɩɪɨɦɵɫɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɬ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ȺɋɉɈ. 

ɏɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɜɤɥɸɱɚɸɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɥɢɱɧɵɯ ɪɟɚɝɟɧɬɨɜ ɤɚɤ 

ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ȺɋɉɈ (ɢɧɝɢɛɢɬɨɪɵ), ɬɚɤ ɢ ɞɥɹ ɭɞɚɥɟɧɢɹ ɭɠɟ 

ɫɭɳɟɫɬɜɭɸɳɢɯ ȺɋɉɈ ɫ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɟɮɬɹɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

(ɪɚɫɬɜɨɪɢɬɟɥɢ). ȼ ɤɚɱɟɫɬɜɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɩɨɫɨɛɚ ɛɨɪɶɛɵ ɫ ɧɟɮɬɹɧɵɦɢ ɨɫɚɞɤɚɦɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɨɦɵɜɤɚ ɫɤɜɚɠɢɧ ɪɚɫɬɜɨɪɢɬɟɥɹɦɢ (ɜ ɱɚɫɬɧɨɫɬɢ, ɛɟɧɡɢɧɨɜɨɣ 

ɮɪɚɤɰɢɟɣ). ɇɚɪɹɞɭ ɫ ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɢɦɟɟɬ ɛɨɥɶɲɢɟ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ, ɩɨɷɬɨɦɭ ɨɛɪɚɛɨɬɤɚ ɯɢɦɢɱɟɫɤɢɦ ɪɟɚɝɟɧɬɚɦɢ 
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ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɫɤɜɚɠɢɧɚɯ, ɝɞɟ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɫɩɨɫɨɛɨɜ ɛɨɪɶɛɵ 

ɫ ȺɋɉɈ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɩɪɢɦɟɧɹɸɬ ɦɟɬɨɞɵ, ɞɨɩɨɥɧɹɸɳɢɟ ɞɪɭɝ ɞɪɭɝɚ [119]. Ɍɚɤ, ɞɥɹ 

ɩɪɢɦɟɧɟɧɢɹ ɢɧɝɢɛɢɪɭɸɳɢɯ ɩɪɢɫɚɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɝɨɬɨɜɢɬɶ ɫɤɜɚɠɢɧɭ ɢ 

ɨɱɢɫɬɢɬɶ ɨɬ ȺɋɉɈ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɬɪɭɛɵ, ɚɪɦɚɬɭɪɭ ɢ ɜɵɤɢɞɧɵɟ ɥɢɧɢɢ 

ɫ ɩɨɦɨɳɶɸ ɞɪɭɝɢɯ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɬɨɞɨɜ (ɬɟɪɦɢɱɟɫɤɢɯ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɢɥɢ 

ɯɢɦɢɱɟɫɤɢɯ). 

 

 
Ɋɢɫɭɧɨɤ 1.16 – Ɍɢɩɢɱɧɵɣ ɮɚɡɨɜɵɣ ɝɪɚɮɢɤ ɨɫɚɠɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ [117] 

 

Ɍɢɩɢɱɧɵɟ ɩɪɨɛɥɟɦɵ, ɜɵɡɜɚɧɧɵɟ ɩɚɪɚɮɢɧɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ: 

– ɫɨɤɪɚɳɟɧɢɟ ɢɥɢ ɡɚɤɭɩɨɪɤɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɛɥɨɤɢɪɨɜɤɚ ɩɨɬɨɤɚ — ɞɚɧɧɨɟ 

ɹɜɥɟɧɢɟ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɫɤɜɚɠɢɧɟ, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɫɤɜɚɠɢɧɟ ɹɜɥɹɟɬɫɹ 

ɧɢɡɤɨɣ; 

– ɩɨɜɵɲɟɧɢɟ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɜɟɞɭɳɟɟ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɚɜɥɟɧɢɹ ɡɚɤɚɱɤɢ; 

– ɩɪɨɛɥɟɦɵ ɩɟɪɟɡɚɩɭɫɤɚ, ɜɵɡɜɚɧɧɵɟ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ ɫɞɜɢɝɚ 

ɡɚɝɭɳɟɧɧɨɣ ɧɟɮɬɢ; 

– ɫɧɢɠɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɚɪɭɲɟɧɢɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɩɟɪɟɪɵɜɚɦɢ ɜ ɞɨɛɵɱɟ ɢɥɢ ɨɫɬɚɧɨɜɤɚɦɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɞɨɪɨɝɨɫɬɨɹɳɟɟ ɢ ɬɟɯɧɢɱɟɫɤɢ ɫɥɨɠɧɨɟ ɭɞɚɥɟɧɢɟ; 
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– ɭɝɪɨɡɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɫɜɹɡɢ ɫ ɨɬɥɨɠɟɧɢɹɦɢ, ɦɟɲɚɸɳɢɦɢ ɪɚɛɨɬɟ 

ɤɥɚɩɚɧɨɜ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ; 

– ɩɪɨɛɥɟɦɵ ɭɬɢɥɢɡɚɰɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɧɚɤɨɩɥɟɧɢɟɦ ɩɚɪɚɮɢɧɚ. 

Ɋɢɫɭɧɨɤ 1.16 ɢɥɥɸɫɬɪɢɪɭɟɬ ɬɢɩɢɱɧɭɸ ɮɚɡɨɜɭɸ ɞɢɚɝɪɚɦɦɭ ɨɫɚɠɞɟɧɢɹ 

ɩɚɪɚɮɢɧɚ [117]. ɉɨɥɨɠɟɧɢɟ Ⱥ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɥɚɫɬɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫ 

ɧɟɞɨɧɚɫɵɳɟɧɧɨɣ ɝɚɡɨɦ ɧɟɮɬɶɸ. ɉɨ ɦɟɪɟ ɞɨɛɵɱɢ ɮɥɸɢɞɨɜ ɞɚɜɥɟɧɢɟ ɩɚɞɚɟɬ, ɢ 

ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ ɪɚɫɲɢɪɹɸɬɫɹ ɜ ɛɨɥɶɲɟɣ ɩɪɨɩɨɪɰɢɢ ɤ ɪɚɫɬɜɨɪɟɧɧɵɦ ɩɚɪɚɮɢɧɚɦ, 

ɭɜɟɥɢɱɢɜɚɹ ɢɯ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɢ ɩɨɥɭɱɚɹ ɛɨɥɟɟ ɧɢɡɤɭɸ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɚ 

ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ. ȼ ɬɨɱɤɟ ɧɚɱɚɥɚ ɤɢɩɟɧɢɹ (ȼ) ɨɛɴɟɦɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ 

ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɤ ɬɹɠɟɥɵɦ ɮɪɚɤɰɢɹɦ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ, ɩɨɷɬɨɦɭ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɧɢɡɤɨɣ. ɋɧɢɠɟɧɢɟ 

ɞɚɜɥɟɧɢɹ ɟɳɟ ɛɨɥɶɲɟ (ɋ) ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɜɨɛɨɠɞɟɧɢɸ ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ ɢ 

ɥɟɝɤɢɯ ɮɪɚɤɰɢɣ ɜ ɝɚɡɨɜɭɸ ɮɚɡɭ. ɗɬɨ ɫɧɢɠɚɟɬ ɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜɨɫɤɚ ɢ ɩɨɷɬɨɦɭ 

ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ⱦɚɧɧɨɟ ɜɥɢɹɧɢɟ 

ɦɨɠɟɬ ɢɡɦɟɧɢɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ ɧɚ ɰɟɥɵɯ 15 °ɋ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɨɜɚɪɧɨɣ ɧɟɮɬɶɸ ɩɪɢ 1 ɛɚɪ. 

Ɉɫɚɠɞɟɧɢɟ ɩɚɪɚɮɢɧɚ ɢɦɟɟɬ ɬɪɢ ɩɨɫɥɟɞɫɬɜɢɹ: 

1) ɉɨɫɬɟɩɟɧɧɨɟ ɫɭɠɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɫɥɟɞɫɬɜɢɟ ɨɬɥɨɠɟɧɢɣ ɧɚ ɫɬɟɧɚɯ – 

ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɧɢɠɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɢɡ-ɡɚ ɫɨɱɟɬɚɧɢɹ ɭɦɟɧɶɲɟɧɧɨɝɨ 

ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ ɢ ɭɜɟɥɢɱɟɧɧɨɣ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɫɬɟɧɨɤ ɬɪɭɛɵ ɡɚ ɫɱɟɬ 

ɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ. ɉɨɥɧɚɹ ɛɥɨɤɢɪɨɜɤɚ ɬɪɭɛɵ ɩɪɨɢɫɯɨɞɢɬ ɪɟɞɤɨ. 

2) ɍɜɟɥɢɱɟɧɢɟ ɜɹɡɤɨɫɬɢ ɮɥɸɢɞɚ – ɞɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɩɪɢɜɨɞɢɬ ɤ 

ɩɨɫɥɟɞɭɸɳɟɣ ɩɨɬɟɪɟ ɞɚɜɥɟɧɢɹ ɜ ɥɢɧɢɢ. ȼ ɯɭɞɲɢɯ ɫɥɭɱɚɹɯ, ɡɚɝɭɳɟɧɢɟ ɮɥɸɢɞɚ 

ɦɨɠɟɬ ɩɨɥɧɨɫɬɶɸ ɨɫɬɚɧɨɜɢɬɶ ɞɨɛɵɱɭ. 

3) Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɟɮɬɹɧɨɝɨ ɝɟɥɹ – ɞɚɧɧɨɟ ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ ɦɨɠɟɬ 

ɩɪɨɢɡɨɣɬɢ, ɟɫɥɢ ɬɪɭɛɨɩɪɨɜɨɞ ɨɫɬɚɧɨɜɥɟɧ, ɮɥɸɢɞɵ ɨɯɥɚɞɢɥɢɫɶ ɧɢɠɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ, ɢ ɪɟɡɭɥɶɬɚɬɨɦ ɛɭɞɟɬ ɩɨɹɜɥɟɧɢɟ ɝɟɥɹ ɩɪɢ ɧɭɥɟɜɨɣ 

ɫɤɨɪɨɫɬɢ ɫɞɜɢɝɚ. ȿɫɥɢ ɩɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ ɝɟɥɹ ɜɵɲɟ, ɱɟɦ ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 

ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɬɨ ɥɢɧɢɹ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɡɚɩɭɳɟɧɚ. 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɬɥɨɠɟɧɢɟɦ ɩɚɪɚɮɢɧɚ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɫɦɟɲɢɜɚɧɢɟ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɵɯ ɫɨɪɬɨɜ 

ɫɵɪɨɣ ɧɟɮɬɢ, ɨɫɨɛɟɧɧɨ ɬɹɠɟɥɵɯ, ɫ ɪɚɡɛɚɜɢɬɟɥɟɦ. Ɋɚɡɛɚɜɢɬɟɥɶ ɦɨɠɟɬ 

ɩɪɟɞɫɬɚɜɥɹɬɶ ɫɨɛɨɣ ɝɚɡɨɜɵɣ ɤɨɧɞɟɧɫɚɬ, ɫɠɢɠɟɧɧɵɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɢɥɢ ɥɟɝɤɭɸ 

ɧɟɮɬɶ ɫ ɧɢɡɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɩɚɪɚɮɢɧɚ ɢɥɢ 

ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ [120]. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɫɦɟɲɢɜɚɧɢɹ ɫɨɞɟɪɠɚɧɢɟ 

ɩɚɪɚɮɢɧɚ ɜ ɜɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɨɣ ɫɵɪɨɣ ɧɟɮɬɢ ɫɧɢɠɚɟɬɫɹ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ 

ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɱɚɥɚ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɢɥɢ ɡɚɫɬɵɜɚɧɢɹ ɞɨ ɛɨɥɟɟ ɧɢɡɤɢɯ 

ɬɟɦɩɟɪɚɬɭɪ. 

ȼ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɩɵɬɚɧɢɹɯ ɩɨɥɭɱɟɧɵ ɫɜɢɞɟɬɟɥɶɫɬɜɚ [121] ɨɛ 

ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɦɟɬɨɞɚɯ ɨɛɪɚɛɨɬɤɢ ɫɤɜɚɠɢɧ ɞɥɹ ɭɞɚɥɟɧɢɹ ɩɚɪɚɮɢɧɨɜɵɯ 

ɨɬɥɨɠɟɧɢɣ, ɢ ɨɧɢ ɩɪɟɞɥɚɝɚɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɧɨɜɨɝɨ ɦɟɬɨɞɚ ɨɛɪɚɛɨɬɤɢ ɫɤɜɚɠɢɧ. 

ɉɪɟɞɥɨɠɟɧ ɦɟɬɨɞ, ɨɫɨɛɟɧɧɨ ɷɮɮɟɤɬɢɜɧɵɣ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɞɥɢɧɧɵɯ ɢɧɬɟɪɜɚɥɨɜ 

ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ, ɝɞɟ ɯɢɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɦɨɝɭɬ ɛɵɬɶ ɫɥɢɲɤɨɦ ɞɨɪɨɝɢɦɢ. 

Ʌɚɛɨɪɚɬɨɪɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨ ɨɛɪɚɛɨɬɤɟ ɚɤɭɫɬɢɱɟɫɤɨɣ ɤɚɜɢɬɚɰɢɟɣ ɢ 

ɦɚɝɧɢɬɧɵɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɩɨɤɚɡɚɥɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ ɫ 

ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɡɚɫɬɵɜɚɧɢɹ. ɉɨɥɟɜɵɟ ɢɫɩɵɬɚɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɞɚɧɧɵɣ 

ɦɟɬɨɞ, ɩɨɤɚɡɚɥɢ ɭɞɥɢɧɟɧɢɟ ɰɢɤɥɚ ɨɫɚɠɞɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɜ ɫɤɜɚɠɢɧɟ. Ⱦɚɧɧɨɝɨ 

ɦɟɬɨɞɚ ɦɵ ɟɳɟ ɤɨɫɧɟɦɫɹ ɜ ɥɚɛɨɪɚɬɨɪɧɨɣ ɱɚɫɬɢ ɷɬɨɣ ɪɚɛɨɬɵ. 

 

1.5 ɉɨɧɹɬɢɟ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ  

 

ɋɤɜɚɠɢɧɧɚɹ ɩɪɨɞɭɤɰɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɦɟɫɶ ɝɚɡɚ, ɧɟɮɬɢ ɢ ɜɨɞɵ. ȼɨɞɚ 

ɢ ɧɟɮɬɶ ɩɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬ ɷɦɭɥɶɫɢɢ. ɗɦɭɥɶɫɢɟɣ ɧɚɡɵɜɚɟɬɫɹ ɞɢɫɩɟɪɫɧɚɹ 

ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ 2-ɯ (ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ) ɠɢɞɤɢɯ ɮɚɡ, ɬ.ɟ. ɨɞɧɚ ɠɢɞɤɨɫɬɶ 

ɫɨɞɟɪɠɢɬɫɹ ɜ ɞɪɭɝɨɣ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ ɜɢɞɟ ɨɝɪɨɦɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ ɤɚɩɟɥɶ (ɝɥɨɛɭɥ). 

ɇɚ ɪɢɫɭɧɤɟ 1.17 ɫɯɟɦɚɬɢɱɧɨ ɩɨɤɚɡɚɧɚ ɫɬɪɭɤɬɭɪɚ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ. 
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Ɋɢɫɭɧɨɤ 1.17 – ɋɥɨɠɧɚɹ ɫɬɪɭɤɬɭɪɚ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ: 

 1 – ɝɥɨɛɭɥɚ ɜɨɞɵ, 2 – ɛɪɨɧɢɪɭɸɳɢɣ ɫɥɨɣ, 3 – ɞɢɫɩɟɪɫɢɨɧɧɚɹ ɫɪɟɞɚ – ɧɟɮɬɶ, 4 – ɫɥɨɠɧɵɟ 

ɫɬɪɭɤɬɭɪɧɵɟ ɟɞɢɧɢɰɵ – ɚɫɫɨɰɢɚɬɵ ɚɫɮɚɥɶɬɟɧɨɜ, ɬɜɟɪɞɵɯ ɩɚɪɚɮɢɧɨɜ, 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɨɤɪɭɠɟɧɧɵɟ ɫɨɥɶɜɚɬɧɵɦɢ ɨɛɨɥɨɱɤɚɦɢ 

 

ɀɢɞɤɨɫɬɶ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɪɟɞɟɥɟɧɵ ɝɥɨɛɭɥɵ, ɧɚɡɵɜɚɸɬɫɹ ɞɢɫɩɟɪɫɢɨɧɧɨɣ 

ɫɪɟɞɨɣ ɢɥɢ ɜɧɟɲɧɟɣ ɮɚɡɨɣ. ɀɢɞɤɨɫɬɶ, ɤɨɬɨɪɚɹ ɪɚɫɩɪɟɞɟɥɟɧɚ ɜ ɞɢɫɩɟɪɫɢɨɧɧɨɣ 

ɫɪɟɞɟ, ɧɚɡɵɜɚɟɬɫɹ ɞɢɫɩɟɪɫɧɨɣ ɢɥɢ ɜɧɭɬɪɟɧɧɟɣ ɮɚɡɨɣ. 

ɍɫɥɨɜɢɟɦ ɨɛɪɚɡɨɜɚɧɢɹ ɞɢɫɩɟɪɫɧɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɚɹ 

ɢɥɢ ɱɚɫɬɢɱɧɚɹ ɧɟɪɚɫɬɜɨɪɢɦɨɫɬɶ ɜɟɳɟɫɬɜɚ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɜ ɫɪɟɞɟ. ɉɨɷɬɨɦɭ 

ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɸɳɢɟ ɪɚɡɥɢɱɧɵɟ ɮɚɡɵ, ɞɨɥɠɧɵ ɫɢɥɶɧɨ ɪɚɡɥɢɱɚɬɶɫɹ 

ɩɨ ɩɨɥɹɪɧɨɫɬɢ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɷɦɭɥɶɫɢɢ, ɜ ɤɨɬɨɪɵɯ 

ɨɞɧɨɣ ɢɡ ɮɚɡ ɹɜɥɹɟɬɫɹ ɜɨɞɚ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɜɬɨɪɭɸ ɮɚɡɭ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɧɟɩɨɥɹɪɧɚɹ (ɢɥɢ ɦɚɥɨɩɨɥɹɪɧɚɹ) ɠɢɞɤɨɫɬɶ, ɧɚɡɵɜɚɟɦɚɹ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɚɫɥɨɦ. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ – ɷɬɨ ɧɟɮɬɶ. 

 

 

1.5.1 Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ: ɬɢɩɵ, ɝɪɭɩɩɵ ɢ ɢɯ 
ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 

 

Ⱦɨɛɵɱɚ ɧɟɮɬɢ ɩɪɨɢɫɯɨɞɢɬ ɫɨɜɦɟɫɬɧɨ ɫ ɩɥɚɫɬɨɜɨɣ ɜɨɞɨɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 

ɨɛɪɚɡɭɸɬɫɹ ɭɫɬɨɣɱɢɜɵɟ ɜɨ ɜɪɟɦɟɧɢ ɜɨɞɨɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ, ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɬɟɫɧɨ ɫɜɹɡɚɧɚ ɫ 
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ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɨɫɬɨɹɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɨɣɫɬɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɭɫɬɨɣɱɢɜɵɯ 

ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ [5]. 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɭɞɚɥɟɧɢɹ ɜɨɞɵ ɢɡ ɧɟɮɬɢ ɨɛɭɫɥɨɜɥɟɧɚ ɪɹɞɨɦ ɩɪɢɱɢɧ: 

– ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɵ ɜ ɧɟɮɬɢ ɫɧɢɠɚɟɬɫɹ ɟɟ ɪɵɧɨɱɧɚɹ 

ɫɬɨɢɦɨɫɬɶ, ɚ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ȽɈɋɌ Ɋ 51858-2002 [3] (ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɛɨɥɟɟ 1 

% ɦɚɫɫ.) ɧɟɮɬɶ ɧɟ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ ɪɟɚɥɢɡɚɰɢɸ; 

– ɪɚɫɬɜɨɪɟɧɧɵɟ ɜ ɩɥɚɫɬɨɜɨɣ ɜɨɞɟ ɫɨɥɢ ɜɵɡɵɜɚɸɬ ɤɨɪɪɨɡɢɸ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɩɪɢɫɭɬɫɬɜɢɟ ɜɨɞɵ ɜ ɧɟɮɬɢ ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɵɯ ɤɨɥɨɧɧ ɩɪɢ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɮɬɢ ɧɚ 

ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɡɚɜɨɞɚɯ; 

– ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜɨɞɵ ɜ ɫɨɫɬɚɜɟ ɧɟɮɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɚ ɜ 

ɫɜɹɡɢ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. 

Ȼɨɥɶɲɨɟ ɱɢɫɥɨ ɧɚɭɱɧɵɯ ɪɚɛɨɬ ɩɨɫɜɹɳɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɜɨɞɨɧɟɮɬɹɧɵɯ 

ɷɦɭɥɶɫɢɣ. ɋɪɟɞɢ ɪɨɫɫɢɣɫɤɢɯ ɭɱɟɧɵɯ ɧɚɢɛɨɥɶɲɢɣ ɜɤɥɚɞ ɜɧɟɫɥɢ ɪɚɛɨɬɵ 

Ɋɟɛɢɧɞɟɪɚ ɉ.Ⱥ. ɫ ɫɨɬɪɭɞ., ȼɨɸɰɤɨɝɨ ɋ.ɋ., Ʌɟɜɱɟɧɤɨ ɇ.Ⱦ. ɫ ɫɨɬɪɭɞ., Ʌɨɝɢɧɨɜɚ 

ȼ.ɂ., ɉɨɡɞɧɵɲɟɜɚ Ƚ.ɇ., Ɍɪɨɧɨɜɚ ȼ.ɉ., Ⱥɜɚɧɢɫɹɧɚ ȼ.Ƚ., ɋɚɯɚɛɭɬɞɢɧɨɜɚ Ɋ.Ɂ. ɫ 

ɫɨɬɪɭɞ., ɏɚɦɢɞɭɥɥɢɧɚ Ɋ.Ɏ. ɢ ɞɪɭɝɢɯ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɢ ɡɚɪɭɛɟɠɧɵɯ 

ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ [8-14]. 

ȼ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɜɫɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɞɨɛɵɱɢ, 

ɫɛɨɪɚ, ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɝɚɡɚ ɢ ɜɨɞɵ ɫɜɹɡɚɧɵ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɨɜɟɞɟɧɢɹ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɜɨɣɫɬɜ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɩɨɫɬɭɩɚɸɳɢɯ ɧɚ ɍɉɇ. 

ȼɨɞɨɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 

I ɝɪɭɩɩɚ – ɷɬɨ ɷɦɭɥɶɫɢɹ ɨɛɪɚɬɧɨɝɨ ɬɢɩɚ («ɜɨɞɚ ɜ ɧɟɮɬɢ»), ɜ ɤɨɬɨɪɨɣ 

ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ (ɞɢɫɩɟɪɫɧɚɹ ɮɚɡɚ) ɜ ɧɟɮɬɢ (ɞɢɫɩɟɪɫɢɨɧɧɚɹ ɫɪɟɞɚ) ɢɡɦɟɧɹɟɬɫɹ 

ɨɬ «ɫɥɟɞɨɜ» ɞɨ 90-95 %. ɋɜɨɣɫɬɜɚ ɞɚɧɧɵɯ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɨɩɪɟɞɟɥɹɸɬ 

ɨɫɧɨɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɪɨɰɟɫɫɨɜ ɞɨɛɵɱɢ ɧɟɮɬɢ, 

ɜɧɭɬɪɢɩɪɨɦɵɫɥɨɜɨɝɨ ɫɛɨɪɚ, ɫɟɩɚɪɚɰɢɢ ɢ ɜɥɢɹɸɬ ɧɚ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɟɠɢɦɵ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɧɟɮɬɢ ɧɚ ɍɉɇ. 
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II ɝɪɭɩɩɚ – ɷɬɨ ɷɦɭɥɶɫɢɹ ɩɪɹɦɨɝɨ ɬɢɩɚ («ɧɟɮɬɶ ɜ ɜɨɞɟ»), ɤɨɬɨɪɚɹ 

ɨɛɪɚɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɭɲɟɧɢɹ ɷɦɭɥɶɫɢɢ ɨɛɪɚɬɧɨɝɨ ɬɢɩɚ ɩɪɢ 

ɨɛɟɡɜɨɠɢɜɚɧɢɢ ɧɟɮɬɢ. ɉɪɢ ɞɨɛɵɱɟ ɢ ɫɛɨɪɟ ɩɪɨɞɭɤɰɢɢ ɞɨɛɵɜɚɸɳɢɯ ɫɤɜɚɠɢɧ ɧɚ 

ɜɵɫɨɤɨɨɛɜɨɞɧɟɧɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ ɜ ɫɥɭɱɚɟ ɧɢɡɤɨɣ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɩɥɚɫɬɨɜɵɯ 

ɜɨɞ ɢ ɧɟɮɬɟɣ ɫ ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɧɚɮɬɟɧɨɜɵɯ ɤɢɫɥɨɬ ɩɪɨɢɫɯɨɞɢɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɵɯ ɷɦɭɥɶɫɢɣ ɩɪɹɦɨɝɨ ɬɢɩɚ [15-16]. Ɍɚɤɢɟ ɷɦɭɥɶɫɢɢ ɦɨɝɭɬ 

ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɜ ɩɪɨɰɟɫɫɟ ɬɟɩɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɮɬɹɧɨɣ ɩɥɚɫɬ, ɱɬɨ 

ɨɬɪɚɠɟɧɨ ɜ ɬɪɭɞɚɯ ɉɨɡɞɧɵɲɟɜɚ Ƚ.ɇ. [17]. 

III ɝɪɭɩɩɚ – ɷɬɨ «ɦɧɨɠɟɫɬɜɟɧɧɚɹ ɷɦɭɥɶɫɢɹ», ɜ ɤɨɬɨɪɨɣ ɱɚɫɬɢɰɵ 

ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɫɨɞɟɪɠɚɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɞɢɫɩɟɪɫɢɨɧɧɭɸ ɫɪɟɞɭ, ɱɬɨ ɨɩɢɫɚɧɨ 

ɉɟɬɪɨɜɵɦ Ⱥ.Ⱥ. ɢ ȼɢɧɨɝɪɚɞɨɜɵɦ ȼ.Ɇ. [19-20]. Ɍɚɤɢɟ ɷɦɭɥɶɫɢɢ ɬɪɭɞɧɨ 

ɪɚɡɪɭɲɚɸɬɫɹ ɢɡɜɟɫɬɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɫɪɵɜɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɧɚɤɚɩɥɢɜɚɹɫɶ ɜ ɨɬɫɬɨɣɧɨɣ 

ɚɩɩɚɪɚɬɭɪɟ ɧɚ ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ. Ⱦɚɧɧɵɟ ɷɦɭɥɶɫɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ. Ⱦɥɹ ɭɞɚɥɟɧɢɹ ɦɧɨɠɟɫɬɜɟɧɧɨɣ ɷɦɭɥɶɫɢɢ 

ɩɪɨɢɡɜɨɞɹɬ ɡɚɱɢɫɬɤɭ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɢ ɞɚɥɟɟ ɞɚɧɧɵɟ ɷɦɭɥɶɫɢɢ 

ɫɛɪɚɫɵɜɚɸɬ ɜ ɚɦɛɚɪɵ ɢɥɢ ɧɟɮɬɟɥɨɜɭɲɤɢ ɞɥɹ ɢɯ ɞɚɥɶɧɟɣɲɟɣ ɨɛɪɚɛɨɬɤɢ ɢɥɢ 

ɭɬɢɥɢɡɚɰɢɢ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɫ ɩɨɜɵɲɟɧɢɟɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɢ 

ɩɪɢɦɟɧɟɧɢɟɦ ɯɢɦɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ ɩɪɢɬɨɤɚ ɢ ɞɨɛɵɱɢ ɧɟɮɬɢ 

(ɡɚɤɚɱɤɚ ɤɢɫɥɨɬ, ɳɟɥɨɱɟɣ, ɦɢɰɟɥɥɹɪɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɩɨɥɢɦɟɪɨɜ, ɨɛɪɚɬɧɵɯ 

ɷɦɭɥɶɫɢɣ ɢ ɬ.ɞ.) ɜ ɩɪɨɞɭɤɰɢɢ ɞɨɛɵɜɚɸɳɢɯ ɫɤɜɚɠɢɧ ɩɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ 

ɫɨɞɟɪɠɚɧɢɹ ɜ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɹɯ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɪɢɦɟɫɟɣ, ɱɬɨ ɨɩɢɫɚɧɨ ɜ ɬɪɭɞɚɯ Ʌɟɜɱɟɧɤɨ ɇ.Ⱦ. [8]. ɗɬɨ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɩɪɢɱɢɧɨɣ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ ɭɫɬɨɣɱɢɜɵɯ ɜɨ ɜɪɟɦɟɧɢ 

ɦɧɨɠɟɫɬɜɟɧɧɵɯ ɷɦɭɥɶɫɢɣ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɫɪɵɜɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɢ ɜɨɞɵ ɧɚ ɍɉɇ, ɩɪɢɜɨɞɹɳɢɯ ɤ 

ɭɜɟɥɢɱɟɧɢɸ ɡɚɬɪɚɬ ɧɚ ɩɨɞɝɨɬɨɜɤɭ 1 ɬɨɧɧɵ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ [17]. 
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Ɍɢɩ ɷɦɭɥɶɫɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨ ɫɜɨɣɫɬɜɚɦ ɟɟ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ. 

ɗɦɭɥɶɫɢɢ ɬɢɩɚ ɇ/ȼ (ɜɨɞɚ — ɜɧɟɲɧɹɹ ɮɚɡɚ) ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɜɨɞɨɣ ɜ ɥɸɛɵɯ 

ɫɨɨɬɧɨɲɟɧɢɹɯ ɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɣ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ. ɗɦɭɥɶɫɢɢ ȼ/ɇ 

ɫɦɟɲɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɫ ɭɝɥɟɜɨɞɨɪɨɞɧɨɣ ɠɢɞɤɨɫɬɶɸ ɢ ɧɟ ɨɛɥɚɞɚɸɬ ɡɚɦɟɬɧɨɣ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ. Ɍɢɩ ɷɦɭɥɶɫɢɣ ɜ ɪɚɡɛɚɜɥɟɧɧɵɯ ɷɦɭɥɶɫɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɱɚɳɟ ɜɫɟɝɨ ɨɛɴɟɦɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɮɚɡ — ɞɢɫɩɟɪɫɧɭɸ ɮɚɡɭ ɨɛɪɚɡɭɟɬ 

ɜɟɳɟɫɬɜɨ, ɧɚɯɨɞɹɳɟɟɫɹ ɜ ɫɢɫɬɟɦɟ ɜ ɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ [28]. 

ɇɚ ɩɪɚɤɬɢɤɟ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ ɢɡɜɟɫɬɧɵ ɷɦɭɥɶɫɢɢ ɨɛɪɚɬɧɨɝɨ ɬɢɩɚ. 

ȼɨɞɨɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɥɢɞɢɫɩɟɪɫɧɵɦ ɫɢɫɬɟɦɚɦ, ɫɨɞɟɪɠɚɳɢɦ 

ɱɚɫɬɢɰɵ ɪɚɡɧɵɯ ɪɚɡɦɟɪɨɜ. 

 

1.5.2 ɉɪɢɱɢɧɵ ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ 

 

ȼ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɧɟɮɬɶ ɢ ɜɨɞɚ ɡɚɥɟɝɚɸɬ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɵɯ, 

ɧɟɫɦɟɲɚɧɧɵɯ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɮɚɡ. ɇɚ ɧɟɮɬɹɧɵɯ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ, ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɨɡɞɧɟɣ ɫɬɚɞɢɢ, ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɪɵɜ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɜ 

ɩɪɢɡɚɛɨɣɧɭɸ ɡɨɧɭ ɧɟɮɬɹɧɵɯ ɫɤɜɚɠɢɧ, ɱɬɨ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɩɭɛɥɢɤɚɰɢɹɯ 

ɋɚɯɚɛɭɬɞɢɧɨɜɚ Ɋ.Ɂ. [27, 29]. ɇɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɜ ɨɫɧɨɜɧɨɦ ɨɛɪɚɡɭɸɬɫɹ ɜ 

ɦɟɫɬɚɯ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɵɣ ɤɨɧɬɚɤɬ, ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɧɟɮɬɢ ɢ 

ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ: 

– ɩɪɢ ɩɨɞɴɟɦɟ ɨɬ ɡɚɛɨɹ ɞɨ ɭɫɬɶɹ ɫɤɜɚɠɢɧɵ, ɝɞɟ ɧɟɮɬɶ ɢ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ ɢɡ-ɡɚ 

ɧɟɩɪɟɪɵɜɧɨ ɢɡɦɟɧɹɸɳɢɯɫɹ ɬɟɪɦɨɛɚɪɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɪɟɬɟɪɩɟɜɚɸɬ ɮɚɡɨɜɵɟ 

ɩɪɟɜɪɚɳɟɧɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɢɡ ɧɟɮɬɢ ɪɚɫɬɜɨɪɟɧɧɵɯ ɝɚɡɨɜ ɢ ɩɚɪɚɮɢɧɨɜ [30]; 

– ɜ ɫɬɜɨɥɟ ɫɤɜɚɠɢɧɵ, ɝɞɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɵɞɟɥɟɧɢɹ ɝɚɡɚ, ɩɨɧɢɠɚɟɬɫɹ 

ɞɚɜɥɟɧɢɟ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɧɟɮɬɹɧɨɣ ɢ ɜɨɞɧɨɣ ɮɚɡ, 

ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɰɢɢ ɩɥɚɫɬɚ. Ƚɚɡ ɜɵɞɟɥɹɟɬɫɹ ɫ 

ɬɚɤɨɣ ɷɧɟɪɝɢɟɣ, ɱɬɨ ɟɟ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɜ ɧɟɮɬɢ; 

– ɧɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɹɯ ɩɨɝɪɭɠɧɵɯ ɧɚɫɨɫɨɜ, ɲɬɭɰɟɪɚɯ ɢ ɡɚɩɨɪɧɨɣ 

ɚɪɦɚɬɭɪɟ. Ɉɛɪɚɡɨɜɚɧɢɟ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɱɬɨ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɬɪɭɞɚɯ Ɇɚɪɤɢɧɚ 
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[21] ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɨɛɜɨɞɧɟɧɧɨɣ ɧɟɮɬɢ ɱɟɪɟɡ 

ɲɬɭɰɟɪɚ; 

– ɜ ɩɪɨɦɵɫɥɨɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɪɢ ɩɟɪɟɩɚɞɚɯ ɞɚɜɥɟɧɢɹ, ɩɭɥɶɫɚɰɢɢ ɝɚɡɚ, 

ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɞɢɚɦɟɬɪɨɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɩɪɨɢɫɯɨɞɢɬ ɬɭɪɛɭɥɢɡɚɰɢɹ ɝɚɡɨɠɢɞɤɨɫɬɧɨɝɨ ɩɨɬɨɤɚ ɩɪɨɞɭɤɰɢɢ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɤɜɚɠɢɧ, ɭɫɢɥɢɜɚɸɳɚɹ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɟ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɜ 

ɧɟɮɬɢ [21]. Ʉɪɨɦɟ ɬɨɝɨ, ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɤ ɭɜɟɥɢɱɟɧɢɸ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ 

ɩɪɨɞɭɤɰɢɢ ɞɨɛɵɜɚɸɳɢɯ ɫɤɜɚɠɢɧ. 

ɋɩɟɰɢɚɥɢɫɬɚɦɢ Ɋɟɩɢɧɵɦ ɢ Ɇɢɪɡɚɞɠɚɧɡɚɞɟ [31, 32] ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ 

ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɵɯ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɜ ɩɪɢɡɚɛɨɣɧɨɣ ɡɨɧɟ ɩɥɚɫɬɚ 

(ɉɁɉ) ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɮɢɥɶɬɪɚɰɢɢ ɠɢɞɤɨɫɬɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɩɨɪɨɞɟ 

ɦɟɥɤɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ ɢ ɝɥɢɧɢɫɬɵɯ ɮɪɚɤɰɢɣ. 

ɍɫɬɚɧɨɜɥɟɧɨ ɨɛɪɚɡɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɵɯ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ ɞɨɛɵɱɢ ɧɟɮɬɢ. ɇɚɢɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵɟ 

ɜɨɞɨɧɟɮɬɹɧɵɟ ɷɦɭɥɶɫɢɢ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɭɫɬɚɧɨɜɨɤ 

ɷɥɟɤɬɪɨɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ (ɍɗɐɇ), ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɝɚɡɥɢɮɬɚ ɢ ɷɪɥɢɮɬɚ ɢ 

ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɤɜɚɠɢɧɵ ɮɨɧɬɚɧɧɵɦ ɫɩɨɫɨɛɨɦ, ɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɲɬɚɧɝɨɜɵɯ ɢ ɜɢɧɬɨɜɵɯ ɧɚɫɨɫɨɜ ɨɛɪɚɡɭɸɬɫɹ ɦɟɧɟɟ ɭɫɬɨɣɱɢɜɵɟ ɜɨɞɨɧɟɮɬɹɧɵɟ 

ɷɦɭɥɶɫɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɞɨɛɵɱɢ ɜɵɫɨɤɨɜɹɡɤɢɯ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ 

ɧɟɮɬɟɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɫɤɥɨɧɧɨɫɬɶɸ ɤ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɸ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ 

ɪɚɰɢɨɧɚɥɶɧɨ ɩɪɢɦɟɧɹɬɶ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ ɜɢɧɬɨɜɵɟ ɧɚɫɨɫɵ. 

Ⱥɧɚɥɢɡ ɥɢɬɟɪɚɬɭɪɵ [8-10, 35] ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɨɩɨɥɚɝɚɸɳɟɣ ɹɜɥɹɟɬɫɹ 

ɬɟɨɪɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɩɪɟɞɥɨɠɟɧɧɚɹ ɚɤɚɞɟɦɢɤɨɦ 

Ɋɟɛɢɧɞɟɪɨɦ ɉ.Ⱥ., ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɣ ɨɛɪɚɡɨɜɚɧɢɟ ɷɦɭɥɶɫɢɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɪɢ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɟ ɫɬɚɞɢɢ. 

ɇɚ ɩɟɪɜɨɣ ɫɬɚɞɢɢ ɤɚɩɥɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɪɚɫɬɹɝɢɜɚɸɬɫɹ ɨɬ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɞɨ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɮɨɪɦɵ ɡɚ ɫɱɟɬ 
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ɭɜɟɥɢɱɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ ɫ ɡɚɬɪɚɬɨɣ ɪɚɛɨɬɵ ɩɨ ɩɪɟɨɞɨɥɟɧɢɸ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɫɢɥ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ. 

ɇɚ ɜɬɨɪɨɣ ɫɬɚɞɢɢ, ɤɨɝɞɚ ɞɥɢɧɚ ɧɟɭɫɬɨɣɱɢɜɵɯ ɤɚɩɟɥɶ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ ɢɯ 

ɞɢɚɦɟɬɪɚ, ɩɪɨɢɫɯɨɞɢɬ ɢɯ ɪɚɫɩɚɞ ɧɚ ɛɨɥɟɟ ɦɟɥɤɢɟ. ȼ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɩɪɨɢɫɯɨɞɢɬ 

ɭɦɟɧɶɲɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɷɧɟɪɝɢɢ. 

ɇɚ ɬɪɟɬɶɟɣ ɫɬɚɞɢɢ ɩɪɨɢɫɯɨɞɹɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɰɟɫɫɵ ɤɨɚɥɟɫɰɟɧɰɢɢ ɢ 

ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɹ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɩɪɢ ɷɬɨɦ ɝɥɨɛɭɥ ɜɨɞɵ [35]. 

ȼ ɨɫɧɨɜɟ ɨɛɪɚɡɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɵɯ ɷɦɭɥɶɫɢɨɧɧɵɯ ɫɢɫɬɟɦ ɥɟɠɚɬ 

ɬɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ (ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ) ɫɢɥɵ, ɤɨɬɨɪɵɟ ɥɟɠɚɬ ɜ ɨɫɧɨɜɟ ɬɟɨɪɢɢ 

ɞɜɨɣɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɥɨɹ, ɬɟɨɪɢɢ ɪɚɫɤɥɢɧɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ Ⱦɟɪɹɝɢɧɚ ȼ.Ȼ. 

ɢ Ʌɚɧɞɚɭ Ʌ.Ⱦ., ɚ ɬɚɤɠɟ ɧɚɞɦɨɥɟɤɭɥɹɪɧɵɯ ɬɟɨɪɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ. ȿɞɢɧɫɬɜɨ ɷɬɢɯ ɬɟɨɪɢɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, 

ɱɬɨ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ ɞɜɭɯ ɧɟɫɦɟɲɢɜɚɸɳɢɯɫɹ ɠɢɞɤɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɢɫɭɬɫɬɜɢɟ ɬɪɟɬɶɟɝɨ ɤɨɦɩɨɧɟɧɬɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɮɭɧɤɰɢɢ ɫɬɚɛɢɥɢɡɚɬɨɪɚ. 

ɉɪɢɫɭɬɫɬɜɢɟ ɜ ɧɟɮɬɹɧɨɣ ɮɚɡɟ ɨɪɝɚɧɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɯɢɦɢɱɟɫɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɧɟɮɬɹɧɨɣ ɩɥɚɫɬ ɨɛɪɚɡɭɸɬɫɹ ɢ ɜɵɧɨɫɹɬɫɹ ɢɡ ɩɥɚɫɬɚ ɫ ɩɪɨɞɭɤɰɢɟɣ ɫɤɜɚɠɢɧ, 

ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ. ȼ ɧɚɭɱɧɵɯ 

ɪɚɛɨɬɚɯ ɭɱɟɧɵɯ [8, 17, 36] ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɭɫɬɨɣɱɢɜɵɯ 

ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɭɱɚɫɬɜɭɸɬ: 

– ɜɟɳɟɫɬɜɚ ɫ ɫɢɥɶɧɵɦɢ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ 

ɫɩɨɫɨɛɧɵ ɫɨɡɞɚɜɚɬɶ ɧɟɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɥɨɢ, ɚɞɫɨɪɛɢɪɭɹɫɶ ɧɚ 

ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ. Ʉ ɷɬɢɦ ɜɟɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ ɧɚɮɬɟɧɨɜɵɟ ɢ ɠɢɪɧɵɟ 

ɤɢɫɥɨɬɵ, ɧɢɡɲɢɟ ɫɦɨɥɵ; 

– ɜɟɳɟɫɬɜɚ ɫɨ ɫɥɚɛɵɦɢ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ 

ɫɩɨɫɨɛɧɵ    ɨɛɪɚɡɨɜɵɜɚɬɶ    ɧɚ    ɝɪɚɧɢɰɟ    ɪɚɡɞɟɥɚ    ɮɚɡ    ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ 

ɫɥɨɢ – ɥɢɨɮɢɥɶɧɵɟ ɤɨɥɥɨɢɞɧɵɟ ɫɢɫɬɟɦɵ, ɨɛɥɚɞɚɸɳɢɟ ɭɩɪɭɝɨɫɬɶɸ ɢ 

ɩɪɨɱɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɜɵɫɨɤɭɸ ɫɬɚɛɢɥɢɡɚɰɢɸ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ. 

Ʉ ɷɬɢɦ ɜɟɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ ɩɨɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ – ɚɫɮɚɥɶɬɟɧɵ, ɫɦɨɥɵ, 
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ɚɫɮɚɥɶɬɨɝɟɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢ ɚɧɝɢɞɪɢɞɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɧɟɮɬɢ; 

- ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɦɢɧɟɪɚɥɶɧɨɝɨ ɢ ɧɟɨɪɝɚɧɢɱɟɫɤɨɝɨ ɯɚɪɚɤɬɟɪɚ, 

ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɩɪɨɱɧɵɟ ɛɪɨɧɢɪɭɸɳɢɟ ɨɛɨɥɨɱɤɢ ɝɥɨɛɭɥ ɜɨɞɵ ɛɥɚɝɨɞɚɪɹ 

ɢɡɛɢɪɚɬɟɥɶɧɨɦɭ ɫɦɚɱɢɜɚɧɢɸ. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɉɨɡɞɧɵɲɟɜɚ Ƚ.ɇ. ɩɨ ɢɡɭɱɟɧɢɸ ɫɨɫɬɚɜɚ ɢ ɫɜɨɣɫɬɜ 

ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɚɫɮɚɥɶɬɟɧɵ, ɫɦɨɥɵ ɢ 

ɬɭɝɨɩɥɚɜɤɢɟ ɩɚɪɚɮɢɧɵ ɜɫɟɝɞɚ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ 

ɧɚ ɝɪɚɧɢɰɟ «ɧɟɮɬɶ – ɜɨɞɚ», ɩɪɢ ɷɬɨɦ ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɟɣ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɚɫɮɚɥɶɬɟɧɨɜ, ɬɚɤ ɢ ɢɯ 

ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɦ 

ɷɦɭɥɶɝɢɪɭɸɳɢɦ ɷɮɮɟɤɬɨɦ ɨɛɥɚɞɚɸɬ ɚɫɮɚɥɶɬɟɧɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɮɬɢ ɜ 

ɤɨɥɥɨɢɞɧɨ-ɞɢɫɩɟɪɫɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɪɢɛɥɢɠɚɸɳɟɦɫɹ ɤ ɬɨɱɤɟ ɢɯ ɮɥɨɤɭɥɹɰɢɢ – 

ɜɵɩɚɞɟɧɢɸ ɢɡ ɪɚɫɬɜɨɪɨɜ. ɋɨɫɬɨɹɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɨɩɪɟɞɟɥɹɟɬ ɢɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɣ 

ɫɨɫɬɚɜ ɢ ɧɚɥɢɱɢɟ ɜ ɧɢɯ ɜɟɳɟɫɬɜ ɞɟɮɥɨɤɭɥɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ 

ɩɪɟɩɹɬɫɬɜɭɸɬ ɫɥɢɩɚɧɢɸ ɢ ɚɝɪɟɝɢɪɨɜɚɧɢɸ ɚɫɮɚɥɶɬɟɧɨɜ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɢ [38, 39] ɫɱɢɬɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɦɢ 

ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɹɜɥɹɸɬɫɹ Ⱥɋȼ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɧɟɮɬɢ 

ɜ ɦɟɥɤɨɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɦɢɰɟɥɥɹɪɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ʉɨɥɥɨɢɞɧɵɟ 

ɱɚɫɬɢɰɵ Ⱥɋȼ, ɨɛɪɚɡɭɸɳɢɟ ɦɢɰɟɥɥɵ, ɧɚɤɚɩɥɢɜɚɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ 

ɮɚɡ «ɧɟɮɬɶ – ɜɨɞɚ», ɨɛɪɚɡɭɹ ɩɪɨɱɧɭɸ ɦɟɠɮɚɡɧɭɸ ɚɞɫɨɪɛɰɢɨɧɧɭɸ ɩɥɟɧɤɭ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɨɛɭɥ ɜɨɞɵ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɵɯ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɞɢɫɩɟɪɫɧɨɣ ɮɚɡɵ. 

ȼ ɪɚɛɨɬɚɯ ɇɟɛɨɝɢɧɨɣ [41] ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɧɟɮɬɟɣ Ɏɟɫɬɢɜɚɥɶɧɨɝɨ, 

Ⱥɪɱɢɧɫɤɨɝɨ ɢ ȼɟɪɯɧɟɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɨɫɧɨɜɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɬɚɛɢɥɢɡɚɰɢɢ 

ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɹɜɥɹɸɬɫɹ Ⱥɋȼ ɢ ɩɚɪɚɮɢɧɵ. Ⱥɜɬɨɪɨɦ 

ɢɡɭɱɟɧɚ ɡɚɜɢɫɢɦɨɫɬɶ ɫɨɫɬɚɜɚ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɝɥɨɛɭɥ ɜɨɞɵ ɨɬ 

ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɩɥɚɫɬɨɜɵɯ ɜɨɞ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɩɥɚɫɬɨɜɵɯ ɜɨɞ ɜ 

ɦɟɠɮɚɡɧɵɯ ɛɪɨɧɢɪɭɸɳɢɯ ɨɛɨɥɨɱɤɚɯ ɝɥɨɛɭɥ ɜɨɞɵ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨɥɹ Ⱥɋȼ. 

Ɍɚɤɨɣ ɷɮɮɟɤɬ ɨɛɴɹɫɧɹɟɬɫɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫɨɥɟɣ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɫ ɩɨɥɹɪɧɵɦɢ 

ɦɨɥɟɤɭɥɚɦɢ ɚɫɮɚɥɶɬɟɧɨɜ. Ⱦɥɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɩɥɚɫɬɨɜɨɣ 
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ɜɨɞɵ ɞɨ 30% ɩɪɨɢɫɯɨɞɢɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨɟ ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɞɚɥɟɟ ɫ 

ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɦɭɥɶɫɢɣ ɪɟɡɤɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ 

ɞɨɫɬɢɝɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ [42]. ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɨɜɵɲɟɧɢɢ ɜ ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ ɫɨɞɟɪɠɚɧɢɹ ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɟɟ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟ ɩɨɜɵɲɚɟɬɫɹ. 

ɉɨɹɜɥɟɧɢɟ ɜ ɩɪɨɞɭɤɰɢɢ ɫɤɜɚɠɢɧ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɟɯɚɧɢɱɟɫɤɢɯ 

ɩɪɢɦɟɫɟɣ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɤɚɱɤɢ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦɵ ɩɨɞɞɟɪɠɚɧɢɹ 

ɩɥɚɫɬɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɤɢɫɥɨɪɨɞɫɨɞɟɪɠɚɳɢɯ ɩɪɟɫɧɵɯ ɜɨɞ. Ʉɪɨɦɟ ɬɨɝɨ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɫɭɬɫɬɜɢɹ ɜ ɩɪɟɫɧɨɣ ɜɨɞɟ ɤɢɫɥɨɪɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɨɤɢɫɥɟɧɢɟ 

ɧɟɤɨɬɨɪɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ (ɧɚɮɬɟɧɵ, ɩɚɪɚɮɢɧɵ) ɫ   ɨɛɪɚɡɨɜɚɧɢɟɦ   ɧɨɜɵɯ 

ɚɫɮɚɥɶɬɟɧɨɜ. 

ȼɥɢɹɧɢɟ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɧɟɮɬɢ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɨɞɨɧɟɮɬɹɧɵɯ 

ɷɦɭɥɶɫɢɣ ɧɟɨɞɢɧɚɤɨɜɨ, ɧɚɩɪɢɦɟɪ, ɩɚɪɚɮɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ ɨɤɚɡɵɜɚɸɬ 

ɜɥɢɹɧɢɟ ɧɚ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɜɵɲɟ, ɱɟɦ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ 

ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ. 

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɭɬɨɥɳɟɧɢɟ ɢ ɭɩɥɨɬɧɟɧɢɟ, ɞɚɥɟɟ 

ɝɟɥɟɨɛɪɚɡɨɜɚɧɢɟ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɧɚ ɝɪɚɧɢɰɟ «ɧɟɮɬɶ – ɜɨɞɚ», 

ɩɪɢɜɨɞɹɳɟɟ ɤ ɩɨɜɵɲɟɧɢɸ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ. Ɍɚɤɨɟ ɹɜɥɟɧɢɟ 

ɜ ɪɚɛɨɬɚɯ [8, 37] ɧɚɡɵɜɚɟɬɫɹ ɫɢɧɟɪɟɡɢɫ (ɫɬɚɪɟɧɢɟ) ɷɦɭɥɶɫɢɣ.  

ɉɪɨɰɟɫɫ ɫɬɚɪɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɜ ɫɨɫɬɚɜɟ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ 

ɤɨɬɨɪɵɯ ɩɪɟɨɛɥɚɞɚɸɬ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɟ ɤɨɦɩɨɧɟɧɬɵ ɧɟɮɬɢ, ɩɪɨɢɫɯɨɞɢɬ 

ɞɨɫɬɚɬɨɱɧɨ ɦɟɞɥɟɧɧɨ, ɩɪɢ ɷɬɨɦ ɚɞɫɨɪɛɰɢɹ ɢ ɫɨɫɬɚɜ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɨɫɬɚɸɬɫɹ ɧɚ 

ɨɞɧɨɦ ɭɪɨɜɧɟ.  ɋɬɚɪɟɧɢɟ ɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɜ ɫɨɫɬɚɜɟ ɫɬɚɛɢɥɢɡɚɬɨɪɨɜ ɤɨɬɨɪɵɯ 

ɩɪɢɫɭɬɫɬɜɭɸɬ ɩɚɪɚɮɢɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɩɪɨɢɫɯɨɞɢɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɨ 

ɛɥɚɝɨɞɚɪɹ ɭɜɟɥɢɱɟɧɢɸ ɨɛɳɟɣ ɚɞɫɨɪɛɰɢɢ ɫɬɚɛɢɥɢɡɚɬɨɪɚ. 

ɉɨɷɬɨɦɭ ɫ ɭɱɟɬɨɦ ɷɬɨɝɨ ɹɜɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɨɛɪɚɛɨɬɤɚ ɜɨɞɨɧɟɮɬɹɧɵɯ 

ɷɦɭɥɶɫɢɣ ɞɟɷɦɭɥɶɝɚɬɨɪɨɦ ɩɨɫɥɟ/ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɞɨɛɵɱɢ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ 

ɞɨɡɢɪɨɜɚɧɢɢ ɪɟɚɝɟɧɬɚ, ɩɨɫɤɨɥɶɤɭ ɜɪɟɦɹ ɞɥɹ ɚɞɫɨɪɛɰɢɢ ɦɨɥɟɤɭɥ ɷɦɭɥɶɝɚɬɨɪɨɜ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ ɩɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɨ. 
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1.5.3 Ɇɟɯɚɧɢɡɦ ɢ ɦɟɬɨɞɵ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ 

 

Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ ɩɪɨɱɧɨɝɨ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɨɛɭɥ ɜɨɞɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɨɞɨɥɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ 

ɚɤɬɢɜɚɰɢɢ ɩɪɨɰɟɫɫɚ ɪɚɡɪɭɲɟɧɢɹ. ɉɨɧɢɠɟɧɢɟ ɷɧɟɪɝɢɢ ɚɤɬɢɜɚɰɢɢ ɢ ɭɦɟɧɶɲɟɧɢɟ 

ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ, ɞɨɫɬɢɝɚɟɬɫɹ 

ɩɭɬɟɦ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɬɚɤɢɟ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɨɟ ɧɚɪɭɲɢɥɨ ɛɵ ɪɚɜɧɨɜɟɫɢɟ ɦɟɠɞɭ 

ɞɜɭɦɹ ɮɚɡɚɦɢ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɦɟɬɨɞɨɜ 

ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ: ɮɢɡɢɱɟɫɤɢɣ, ɯɢɦɢɱɟɫɤɢɣ ɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ. 

ɉɨɞ ɮɢɡɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ 

ɩɨɞɪɚɡɭɦɟɜɚɸɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɭɫɥɨɜɢɹɯ ɢɧɬɟɧɫɢɜɧɨɝɨ ɦɚɫɫɨɨɛɦɟɧɚ, ɤɨɝɞɚ 

ɫɨɡɞɚɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɩɨɹɜɥɟɧɢɹ ɞɟɮɟɤɬɨɜ ɜ ɫɬɪɭɤɬɭɪɟ ɡɚɳɢɬɧɵɯ ɨɛɨɥɨɱɟɤ 

ɝɥɨɛɭɥ ɜɨɞɵ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧɚ 

ɷɦɭɥɶɫɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɜɨɡɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɢɥɵ, 

ɪɚɡɝɚɡɢɪɨɜɚɧɢɟɦ ɫɢɫɬɟɦɵ, ɧɚɝɪɟɜɚɧɢɟɦ. 

ɏɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ ɩɨɞɪɚɡɭɦɟɜɚɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɝɟɧɬɨɜ – ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ [53]. 

ȼ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɫɩɨɫɨɛɵ ɪɚɡɪɭɲɟɧɢɹ ɜɨɞɨɧɟɮɬɹɧɵɯ ɷɦɭɥɶɫɢɣ, ɜ ɧɢɯ ɦɟɬɨɞɵ 

ɞɜɭɯ ɩɟɪɜɵɯ ɝɪɭɩɩ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɪɚɡɥɢɱɧɨɦ ɫɨɱɟɬɚɧɢɢ. ɇɚɢɛɨɥɟɟ ɞɨɫɬɭɩɧɵɦ ɢ 

ɞɟɲɟɜɵɦ ɹɜɥɹɟɬɫɹ ɬɟɪɦɨɯɢɦɢɱɟɫɤɢɣ ɦɟɬɨɞ. 

Ⱦɟɷɦɭɥɶɝɚɬɨɪɵ – ɷɬɨ ɉȺȼ, ɫɩɨɫɨɛɧɵɟ ɜɵɬɟɫɧɢɬɶ ɩɪɢɪɨɞɧɵɟ 

ɫɬɚɛɢɥɢɡɚɬɨɪɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɨɛɭɥ ɜɨɞɵ, ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɣ ɜ ɧɟɮɬɢ, ɢ 

ɪɚɡɪɭɲɢɬɶ ɢɯ ɡɚɳɢɬɧɭɸ ɨɛɨɥɨɱɤɭ, ɫɨɫɬɨɹɳɭɸ ɢɡ ɩɨɥɹɪɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɚ 

ɬɚɤɠɟ ɱɚɫɬɢɰ ɩɚɪɚɮɢɧɚ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. Ɋɨɥɶ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɫɜɨɞɢɬɫɹ 

ɤ ɩɪɟɜɪɚɳɟɧɢɸ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɢɡ ɦɟɥɤɨɞɢɫɩɟɪɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɜɵɫɨɤɨɣ 

ɚɝɪɟɝɚɬɢɜɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɜ ɤɪɭɩɧɨɞɢɫɩɟɪɫɧɭɸ ɪɚɫɫɥɚɢɜɚɸɳɭɸɫɹ ɫɢɫɬɟɦɭ ɫ 
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ɧɢɡɤɨɣ ɤɢɧɟɬɢɱɟɫɤɨɣ                     ɭɫɬɨɣɱɢɜɨɫɬɶɸ [10]. 

Ⱦɟɷɦɭɥɶɝɚɬɨɪɵ, ɤɚɤ ɢ ɷɦɭɥɶɝɚɬɨɪɵ, ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫɫɭ ɉȺȼ. ɑɟɬɤɢɯ 

ɝɪɚɧɢɰ ɭ ɷɬɨɝɨ ɤɥɚɫɫɚ ɜɟɳɟɫɬɜ ɧɟɬ [9]. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɩɬɢɦɚɥɶɧɨɣ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ   ɜ   ɜɨɞɨɧɟɮɬɹɧɵɯ   ɷɦɭɥɶɫɢɹɯ   ɨɧɢ   ɞɟɣɫɬɜɭɸɬ    

ɤɚɤ ɷɦɭɥɶɝɚɬɨɪɵ – ɫɬɚɛɢɥɢɡɚɬɨɪɵ. 

ɉɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɯɢɦɢɱɟɫɤɨɣ ɩɪɢɪɨɞɟ ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɫɢɥ ɢ ɪɨɥɢ ɉȺȼ ɜ 

ɩɪɨɰɟɫɫɚɯ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɛɵɥɨ ɜɩɟɪɜɵɟ ɜɵɫɤɚɡɚɧɨ Ƚɭɪɜɢɱɟɦ Ʌ.Ƚ. ɟɳɟ ɜ 

1912 – 1916 ɝɝ. ɢ ɢɡɥɨɠɟɧɨ ɜ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɦ ɬɪɭɞɟ «ɇɚɭɱɧɵɟ ɨɫɧɨɜɵ 

ɩɟɪɟɪɚɛɨɬɤɢ ɧɟɮɬɢ» [8]. ɋɩɨɫɨɛ ɯɢɦɢɱɟɫɤɨɝɨ ɞɟɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɧɟɮɬɟɣ 

ɡɚɩɚɬɟɧɬɨɜɚɧ ɜ Ɋɨɫɫɢɢ ɜ 1913 ɝ. Ȼɟɪɤɝɚɧɨɦ Ʌ.Ɏ. ɢ ɜ ɋɒȺ ɜ 1914 ɝ. Ȼɚɪɧɢɤɟɥɟɦ. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɨɥɟɤɭɥ ɉȺȼ, ɚɞɫɨɪɛɢɪɨɜɚɧɧɵɯ ɧɚ 

ɝɪɚɧɢɰɟ ɪɚɡɞɟɥɚ ɮɚɡ, ɜ ɷɦɭɥɶɫɢɹɯ ɬɢɩɚ «ɜɨɞɚ ɜ ɧɟɮɬɢ», ɜɩɟɪɜɵɟ ɜɵɞɜɢɧɭɬɨ 

Ʌɟɧɝɦɸɪɨɦ [54]. ɋɨɝɥɚɫɧɨ ɷɬɨɦɭ ɩɪɟɞɫɬɚɜɥɟɧɢɸ ɩɨɥɹɪɧɚɹ ɱɚɫɬɶ ɦɨɥɟɤɭɥɵ ɉȺȼ, 

ɨɛɥɚɞɚɸɳɚɹ ɝɢɞɪɨɮɢɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɨɝɪɭɠɟɧɚ ɜ ɜɨɞɭ, ɚ ɧɟɩɨɥɹɪɧɚɹ 

ɝɢɞɪɨɮɨɛɧɚɹ ɱɚɫɬɶ – ɜ ɧɟɮɬɶ. 

ȼ ɷɦɭɥɶɫɢɹɯ ɬɢɩɚ «ɧɟɮɬɶ ɜ ɜɨɞɟ» ɉȺȼ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɦɟɠɮɚɡɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɢ ɬɚɤ, ɱɬɨ ɝɢɞɪɨɮɨɛɧɵɟ ɱɚɫɬɢ ɦɨɥɟɤɭɥɵ ɧɚɩɪɚɜɥɟɧɵ ɜɧɭɬɪɶ 

ɞɢɫɩɟɪɝɢɪɨɜɚɧɧɨɣ ɱɚɫɬɢɰɵ, ɚ ɝɢɞɪɨɮɢɥɶɧɵɟ ɱɚɫɬɢ ɧɚɪɭɠɭ. 

Ɍɟɨɪɢɹ, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɚɤɚɞɟɦɢɤɨɦ Ɋɟɛɢɧɞɟɪɨɦ ɉ.Ⱥ. ɨɛɳɟɩɪɢɧɹɬɚ. ȼ 

ɬɪɭɞɚɯ Ɋɟɛɢɧɞɟɪɚ ɉ.Ⱥ. [6, 35] ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ ɪɚɡɪɚɛɨɬɚɧɵ ɨɫɧɨɜɵ ɦɟɯɚɧɢɡɦɚ 

ɞɟɷɦɭɥɶɝɢɪɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ. ȿɳɟ ɜ 1936 ɝ. ɚɜɬɨɪ ɫɞɟɥɚɥ ɜɵɜɨɞ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɚɛɢɥɢɡɚɰɢɢ ɢ ɪɚɡɪɭɲɟɧɢɹ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɵɯ ɷɦɭɥɶɫɢɣ ɬɢɩɚ 

«ɜɨɞɚ ɜ ɧɟɮɬɢ». Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɰɟɫɫɚ ɤɨɚɥɟɫɰɟɧɰɢɢ ɷɦɭɥɶɫɢɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɧɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɥɨɛɭɥ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɞɢɫɩɟɪɫɢɨɧɧɨɣ ɫɪɟɞɵ, ɨɛɪɚɡɭɟɦɵɣ ɨɥɟɨɮɢɥɶɧɵɦɢ 

ɤɨɥɥɨɢɞɧɵɦɢ ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ. Ɋɚɡɪɭɲɢɬɶ ɬɚɤɨɣ ɛɚɪɶɟɪ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɣ 

ɭɦɟɧɶɲɟɧɢɸ ɬɨɥɳɢɧɵ ɩɥɟɧɤɢ ɩɪɢ ɫɛɥɢɠɟɧɢɢ ɤɚɩɟɥɶ ɢ ɬɟɦ ɫɚɦɵɦ 

ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɣ ɩɪɨɰɟɫɫ ɢɯ ɤɨɚɥɟɫɰɟɧɰɢɢ, ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɫ ɜɜɟɞɟɧɢɟɦ ɜ 

ɫɢɫɬɟɦɭ ɛɨɥɟɟ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɥɥɨɢɞɧɵɦɢ 
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ɫɬɚɛɢɥɢɡɚɬɨɪɚɦɢ. 

Ⱦɟɷɦɭɥɶɝɚɬɨɪɵ, ɨɛɥɚɞɚɹ ɛɨɥɶɲɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɱɟɦ 

ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɜɵɬɟɫɧɹɸɬ ɢɯ ɢɡ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɝɥɨɛɭɥ ɜɨɞɵ. 

Ⱥɞɫɨɪɛɢɪɭɹɫɶ ɧɚ ɦɟɠɮɚɡɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɨɛɭɥɵ ɜɨɞɵ, ɞɟɷɦɭɥɶɝɚɬɨɪ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɢɫɩɟɪɝɢɪɨɜɚɧɢɸ, ɩɟɩɬɢɡɚɰɢɢ ɢɥɢ ɤɨɥɥɨɢɞɧɨɦɭ ɪɚɫɬɜɨɪɟɧɢɸ 

ɦɟɯɚɧɢɱɟɫɤɢ ɩɪɨɱɧɨɝɨ ɝɟɥɟɨɛɪɚɡɧɨɝɨ ɫɥɨɹ. Ⱥɞɫɨɪɛɰɢɹ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɧɚ 

ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɞɟɥɚ ɮɚɡ ɜɨɡɦɨɠɧɚ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɷɧɟɪɝɢɹ ɦɟɠɮɚɡɧɨɝɨ 

ɧɚɬɹɠɟɧɢɹ ɦɟɠɮɚɡɧɨɣ ɩɥɟɧɤɢ ɫɬɚɧɟɬ ɫɨɢɡɦɟɪɢɦɨɣ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 

ɩɨɜɟɪɯɧɨɫɬɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɜɜɟɞɟɧɧɨɝɨ ɪɟɚɝɟɧɬɚ ɧɚ ɝɪɚɧɢɰɟ ɠɢɞɤɨɫɬɶ- 

ɠɢɞɤɨɫɬɶ. ɉɨɷɬɨɦɭ ɜɜɨɞ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɩɪɨɜɨɠɞɚɬɶ ɜɧɟɲɧɢɦɢ 

ɜɨɡɞɟɣɫɬɜɢɹɦɢ, ɧɚɩɪɢɦɟɪ, ɧɚɝɪɟɜɨɦ, ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ, ɜɨɡɞɟɣɫɬɜɢɟɦ 

ɭɥɶɬɪɚɡɜɭɤɚ. Ⱦɟɷɦɭɥɶɝɚɬɨɪ, ɜɵɬɟɫɧɢɜ ɫ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɝɥɨɛɭɥ ɜɨɞɵ 

ɩɪɢɪɨɞɧɵɟ ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɜɟɳɟɫɬɜɚ, ɨɛɪɚɡɭɟɬ ɧɚ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɢɞɪɨɮɢɥɶɧɵɣ ɚɞɫɨɪɛɰɢɨɧɧɵɣ ɫɥɨɣ, ɧɟ ɨɛɥɚɞɚɸɳɢɣ ɫɬɪɭɤɬɭɪɧɨ-ɦɟɯɚɧɢɱɟɫɤɨɣ 

ɩɪɨɱɧɨɫɬɶɸ ɢ ɫɩɨɫɨɛɫɬɜɭɸɳɢɣ ɛɵɫɬɪɨɣ ɤɨɚɥɟɫɰɟɧɰɢɢ ɜ ɧɟɮɬɢ ɝɥɨɛɭɥ ɜɨɞɵ ɩɪɢ 

ɢɯ ɤɨɧɬɚɤɬɟ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɧɚɥɢɡ ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɦɟɠɞɭ 

ɩɪɢɪɨɞɧɵɦ ɉȺȼ ɢ ɞɟɷɦɭɥɶɝɚɬɨɪɨɦ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɭɲɟɧɢɹ ɷɦɭɥɶɫɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɤɚɤ ɮɢɡɢɱɟɫɤɢɟ, ɬɚɤ ɢ ɯɢɦɢɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ. 

ɉɪɨɹɜɥɟɧɢɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɪɢ ɪɚɡɪɭɲɟɧɢɢ ɷɦɭɥɶɫɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɹɬ ɨɬ ɫɜɨɣɫɬɜ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɢ ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ 

ɡɚɜɢɫɹɬ ɨɬ ɫɬɪɨɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɉȺȼ. ɉɪɢ ɜɫɟɣ ɫɥɨɠɧɨɫɬɢ ɦɟɯɚɧɢɡɦɚ 

ɪɚɡɪɭɲɟɧɢɹ ɷɦɭɥɶɫɢɢ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɬɚɤ 

ɤɚɤ ɦɟɯɚɧɢɡɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɞɟɷɦɭɥɶɝɢɪɭɸɳɟɣ ɫɦɟɫɢ ɫ 

ɜɟɳɟɫɬɜɚɦɢ ɢɡ ɫɨɫɬɚɜɚ ɚɞɫɨɪɛɰɢɨɧɧɨɣ ɨɛɨɥɨɱɤɢ ɧɨɫɢɬ ɦɧɨɝɨɮɚɤɬɨɪɧɵɣ 

ɯɚɪɚɤɬɟɪ. 

 

1.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 
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ɉɨ ɢɬɨɝɚɦ ɥɢɬɟɪɚɬɭɪɧɨɝɨ ɨɛɡɨɪɚ ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɦɟɠɞɭ 

ɫɨɞɟɪɠɚɧɢɟɦ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɜ ɧɟɮɬɢ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ 

ɷɦɭɥɶɫɢɣ ɩɪɢ ɟɟ ɞɨɛɵɱɟ ɟɫɬɶ ɩɪɹɦɚɹ ɫɜɹɡɶ. Ⱥɫɮɚɥɶɬɟɧɵ, ɫɦɨɥɵ ɢ ɬɭɝɨɩɥɚɜɤɢɟ 

ɩɚɪɚɮɢɧɵ ɜɫɟɝɞɚ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɧɚ ɝɪɚɧɢɰɟ 

«ɧɟɮɬɶ – ɜɨɞɚ», ɩɪɢ ɷɬɨɦ ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɚɫɮɚɥɶɬɟɧɨɜ, ɬɚɤ ɢ ɢɯ ɤɨɥɥɨɢɞɧɨ-

ɞɢɫɩɟɪɫɧɵɦ ɫɨɫɬɨɹɧɢɟɦ. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɵɦ ɷɦɭɥɶɝɢɪɭɸɳɢɦ 

ɷɮɮɟɤɬɨɦ ɨɛɥɚɞɚɸɬ ɚɫɮɚɥɶɬɟɧɵ, ɤɨɬɨɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɧɟɮɬɢ ɜ ɤɨɥɥɨɢɞɧɨ-

ɞɢɫɩɟɪɫɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɩɪɢɛɥɢɠɚɸɳɟɦɫɹ ɤ ɬɨɱɤɟ ɢɯ ɮɥɨɤɭɥɹɰɢɢ – ɜɵɩɚɞɟɧɢɸ 

ɢɡ ɪɚɫɬɜɨɪɨɜ.  



57 
 
 

2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ  

 

ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɟ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɜ 

ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɫɩɨɥɨɠɟɧɨ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ (ɗɜɟɧɤɢɣɫɤɢɣ 

ɦɭɧɢɰɢɩɚɥɶɧɵɣ ɪɚɣɨɧ), ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 

Ɋɢɫɭɧɨɤ 2.1. – Ɋɚɫɩɨɥɨɠɟɧɢɟ ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

Ɉɬɤɪɵɬɨ ɜ 1982 ɝɨɞɭ. ȼɜɟɞɟɧɨ ɜ ɩɪɨɛɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ 1987, ɚ ɨɫɜɨɟɧɢɟ 

ɧɚɱɚɥɨɫɶ ɫ 2009 ɝɨɞɚ. Ʌɢɰɟɧɡɢɟɣ ɧɚ ɩɪɚɜɨ ɩɨɥɶɡɨɜɚɧɢɹ ɧɟɞɪɚɦɢ ɜɥɚɞɟɟɬ 

ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ, ɞɨɱɟɪɧɟɟ ɩɪɟɞɩɪɢɹɬɢɟ ɏɏɏɏɏɏɏɏɏ. ɉɨ ɫɢɫɬɟɦɟ 

ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɧɟɮɬɟɝɚɡɨɜɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɪɟɞɟɥɚɯ Ȼɚɣɤɢɬɫɤɨɣ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɣ ɨɛɥɚɫɬɢ 

ɜ ɫɨɫɬɚɜɟ Ʌɟɧɨ-Ɍɭɧɝɭɫɫɤɨɣ ɧɟɮɬɟɝɚɡɨɧɨɫɧɨɣ ɩɪɨɜɢɧɰɢɢ. ȼ ɬɟɤɬɨɧɢɱɟɫɤɨɦ 

ɪɚɫɩɨɥɨɠɟɧɢɢ ɦɟɫɬɪɨɠɞɟɧɢɟ ɩɪɢɭɪɨɱɟɧɨ ɤ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ Ʉɚɦɨɜɫɤɨɨɝɨ 

ɫɜɨɞɚ Ȼɚɣɤɢɬɫɤɨɣ ɝɟɦɢɚɧɬɟɤɥɢɡɵ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɋɢɛɢɪɫɤɨɣ ɩɥɚɬɮɨɪɦɵ. 
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ȼɦɟɫɬɟ ɫ Ɉɦɨɪɢɧɫɤɢɦ, Ʉɭɸɦɛɢɧɫɤɢɦ, ɒɭɲɭɤɫɤɢɦ ɢ Ʉɚɦɨɜɫɤɢɦ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɨɛɪɚɡɭɟɬ 

ɨɛɥɚɫɬɶ ɨɝɪɨɦɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɨɬɨɪɚɹ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ 

ɧɟɮɬɟɝɚɡɨɧɚɤɨɩɥɟɧɢɹ ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ ɛɨɥɟɟ 20 000 ɤɦ2 (ɪɢɫɭɧɨɤ 2.2). 

 

 
Ɋɢɫɭɧɨɤ 2.2. Ɉɛɥɚɫɬɶ ɨɝɪɨɦɧɨɝɨ ɫɤɨɩɥɟɧɢɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ Ȼɚɣɤɢɬɫɤɨɣ ɚɧɬɢɤɥɢɡɵ 

 
 

ɂɦɟɧɧɨ ɡɞɟɫɶ ɢɡ ɨɬɥɨɠɟɧɢɣ ɪɢɮɟɣɫɤɨɝɨ ɜɨɡɪɚɫɬɚ ɜɩɟɪɜɵɟ ɜ Ɋɨɫɫɢɢ ɢ ɜ 

ɦɢɪɟ ɩɨɥɭɱɟɧɵ ɩɪɨɦɵɲɥɟɧɧɵɟ ɩɪɢɬɨɤɢ ɧɟɮɬɢ ɢ ɝɚɡɚ. 

ɋ ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ 

ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ Ɂɚɚɧɝɚɪɨ-Ɍɭɧɝɭɫɫɤɨɝɨ ɩɥɚɬɨ 

ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ ɩɥɨɫɤɨɝɨɪɶɹ [110]. 

Ƚɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɚɥɢɱɢɟɦ 

ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɩɨɞɡɟɦɧɵɯ ɜɨɞ. Ɇɟɫɬɧɨɫɬɶ ɡɚɥɟɫɟɧɧɚɹ, ɩɟɪɟɫɟɱɟɧɧɚɹ ɭɡɤɢɦɢ 

ɞɨɥɢɧɚɦɢ ɪɟɤ ɢ ɪɭɱɶɟɜ, ɬɪɭɞɧɨɞɨɫɬɭɩɧɚɹ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ. Ɋɟɥɶɟɮ ɧɢɡɤɨɝɨɪɧɵɣ, ɫɤɥɨɧɵ ɤɪɭɬɢɡɧɨɣ ɞɨ 10-15°. 
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2.1 Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

 

Ƚɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ 

ɢɫɫɥɟɞɨɜɚɧɨ ɞɨɫɬɚɬɨɱɧɨ ɧɟɩɥɨɯɨ. Ƚɟɬɟɪɨɝɟɧɧɵɣ ɮɭɧɞɚɦɟɧɬ ɩɪɨɬɟɪɨɡɨɣɫɤɨɝɨ 

ɜɨɡɪɚɫɬɚ ɩɟɪɟɤɪɵɜɚɟɬɫɹ ɨɫɚɞɨɱɧɵɦ ɱɟɯɥɨɦ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɩɨɪɨɞ ɪɢɮɟɹ, ɜɟɧɞɚ ɢ 

ɤɟɦɛɪɢɹ. ɇɚɢɛɨɥɶɲɟɟ ɥɸɛɨɩɵɬɫɬɜɨ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɨɫɬɚɜɚ ɢ ɫɬɪɨɟɧɢɹ 

ɪɢɮɟɣɫɤɢɯ ɨɬɥɨɠɟɧɢɣ, ɬɚɤ ɤɚɤ ɜ ɧɢɯ ɫɨɞɟɪɠɚɬɫɹ ɝɥɚɜɧɵɟ ɫɤɨɩɥɟɧɢɹ ɧɟɮɬɢ ɢ ɝɚɡɚ. 

ɉɪɨɞɭɤɬɢɜɧɵɟ ɨɬɥɨɠɟɧɢɹ ɪɢɮɟɹ ɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ 

ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɟɫɤɨɥɶɤɢɦɢ ɬɨɥɳɚɦɢ, ɫɯɨɞɧɵɦɢ 

ɩɨ ɥɢɬɨɥɨɝɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ, ɜ ɨɫɧɨɜɧɨɦ ɘɪɭɛɱɟɧɫɤɨɣ, Ⱦɨɥɝɨɤɬɢɧɫɤɨɣ ɢ 

Ʉɭɸɦɛɢɧɫɤɨɣ. 

Ʉɪɨɜɥɹ ɪɢɮɟɣɫɤɢɯ ɨɬɥɨɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɦɵɬɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, 

ɤɨɬɨɪɭɸ ɧɟɫɨɝɥɚɫɧɨ ɩɨɤɪɵɜɚɸɬ ɦɨɥɨɞɵɟ ɧɚɫɥɨɟɧɢɹ. ɉɟɪɫɩɟɤɬɢɜɧɵɦɢ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹɦɢ ɹɜɥɹɸɬɫɹ ɭɱɚɫɬɤɢ, ɤɨɬɨɪɵɟ ɜɵɯɨɞɹɬ ɧɚ ɷɪɨɡɢɨɧɧɭɸ 

ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɪɨɞ ɏɏɏɏɏɏɏɏɏɏɏɏ ɬɨɥɳɢ. 

ɏɏɏɏɏɏɏɏɏɏɏɏ ɬɨɥɳɚ ɪɢɮɟɹ ɜɫɤɪɵɬɚ ɧɟɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɫɤɜɚɠɢɧ. 

ȼɟɪɯɧɹɹ ɱɚɫɬɶ ɬɨɥɳɢ ɫɨɫɬɨɢɬ ɢɡ ɦɢɤɪɨɡɟɪɧɢɫɬɵɯ ɞɨɥɨɦɢɬɨɜ ɫ ɩɪɨɫɥɨɹɦɢ 

ɞɨɥɨɦɢɬɚ ɫɥɨɢɫɬɨɝɨ ɫɥɚɛɨ-ɤɪɟɦɧɢɫɬɨɝɨ. ȼ ɩɨɪɨɞɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɤɪɟɦɧɟɡɟɦ, 

ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɜɢɞɟ ɥɢɧɡ [111]. ɂɦɟɸɬɫɹ ɩɪɨɫɥɨɢ, ɫɨɫɬɨɹɳɢɟ ɢɡ 

ɬɨɧɤɨɦɟɥɤɨɡɟɪɧɢɫɬɵɯ ɞɨɥɨɦɢɬɨɜ, ɨɧɢ ɨɛɪɚɡɨɜɚɥɢɫɶ ɜ ɪɟɡɭɥɶɬɚɬɟ ɡɚɩɨɥɧɟɧɢɹ 

ɧɚɱɚɥɶɧɵɯ ɩɭɫɬɨɬ ɜɬɨɪɢɱɧɵɦ ɞɨɥɨɦɢɬɨɦ. ȼ ɩɨɪɨɞɟ ɯɨɪɨɲɨ ɪɚɡɜɢɬɵ 

ɦɢɤɪɨɬɪɟɳɢɧɵ, ɱɚɫɬɶ ɢɡ ɧɢɯ ɡɚɧɹɬɚ ɦɟɥɤɨ-ɡɟɪɧɢɫɬɵɦ ɞɨɥɨɦɢɬɨɦ. 

ȼɟɪɯɭɲɤɚ ɬɨɥɳɢ ɫɨɫɬɨɢɬ ɢɡ ɜɨɞɨɪɨɫɥɟɜɵɯ ɢ ɫɝɭɫɬɤɨɜɨ-ɜɨɞɨɪɨɫɥɟɜɵɯ 

ɞɨɥɨɦɢɬɨɜ. Ⱦɨɥɨɦɢɬɵ ɱɢɫɬɵɟ, ɫɪɟɞɧɹɹ ɤɚɪɛɨɧɚɬɧɨɫɬɶ ɏɏ-ɏɏɏ%, ɤɪɚɣɧɟ ɪɟɞɤɨ 

ɩɨɧɢɠɚɟɬɫɹ ɞɨ ɏɏ%. Ƚɥɚɜɧɚɹ ɱɚɫɬɶ ɩɨɪɨɞɵ (ɨɤɨɥɨ ɏɏ%) ɫɥɨɠɟɧɚ 

ɨɤɪɭɝɥɨɪɨɦɛɨɷɞɪɢɱɟɫɤɢɦɢ ɤɪɢɫɬɚɥɥɚɦɢ ɞɨɥɨɦɢɬɚ ɦɢɤɪɨ-ɬɨɧɤɨ-ɡɟɪɧɢɫɬɨɣ 

ɪɚɡɦɟɪɧɨɫɬɢ (ɏɏɏ-ɏɏɏ ɦɦ), ɤɨɬɨɪɵɟ ɫɥɚɝɚɸɬ ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɟ ɨɫɬɚɬɤɢ 

ɜɨɞɨɪɨɫɥɟɣ. ȼ ɪɚɡɪɟɡɟ ɫɤɜɚɠɢɧɵ № 25 ɪɢɫɭɧɨɤ 2.3 ɩɪɨɫɥɨɹɦɢ ɜɫɬɪɟɱɚɸɬɫɹ 



60 
 
 

ɞɨɥɨɦɢɬɵ ɚɥɟɜɪɨɥɢɬɨɜɵɟ, ɨɧɢ ɫɨɞɟɪɠɚɬ ɡɟɪɧɚ ɤɜɚɪɰɚ ɚɥɟɜɪɨɥɢɬɨɜɨɣ 

ɪɚɡɦɟɪɧɨɫɬɢ ɫ ɦɚɥɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɡɟɪɟɧ ɩɟɫɱɚɧɨɣ ɜɟɥɢɱɢɧɵ. 

 
 

Ɋɢɫɭɧɨɤ 2.3 Ʌɢɬɨɥɨɝɨ-ɮɢɡɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɢɜɧɵɯ ɨɬɥɨɠɟɧɢɣ ɪɢɮɟɹ ɢ 

ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɫɤɜ. 25: 

Ɍɢɩɵ ɩɨɪɨɞ: 1 – ɞɨɥɨɦɢɬ; 2 – ɞɨɥɨɦɢɬ ɫɬɪɨɦɚɥɢɬɨɜɵɣ, ɜɬɨɪɢɱɧɵɟ ɢɡɦɟɧɟɧɢɹ; 3 – 

ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɹ; 4 – ɨɤɪɟɦɧɟɧɢɟ; ɬɢɩɵ ɩɭɫɬɨɬ: 5 – ɤɚɜɟɪɧɵ ɜ ɩɥɨɬɧɨɣ ɦɚɬɪɢɰɟ; 6 – 

ɬɪɟɳɢɧɵ; 7 – ɝɚɡɨɧɟɮɬɹɧɨɣ ɤɨɧɬɚɤɬ; 8 – ɜɨɞɨɧɟɮɬɹɧɨɣ ɤɨɧɬɚɤɬ 

 

ɇɢɠɧɹɹ ɱɚɫɬɶ ɏɏɏɏɏɏɏɏɏɏɏɏ ɬɨɥɳɢ ɞɨɜɨɥɶɧɨ ɨɞɧɨɪɨɞɧɚɹ ɢ ɫɨɫɬɨɢɬ 

ɢɡ ɬɟɦɧɨ-ɫɟɪɵɯ ɞɨɥɨɦɢɬɨɜ ɦɢɤɪɨ-, ɬɨɧɤɨ- ɢ ɦɟɨɥɤɨɡɟɪɧɢɫɬɵɯ, ɫɢɥɶɧɨ 

ɬɪɟɳɢɧɨɜɚɬɵɯ ɢ ɜ ɤɪɟɦɧɢɫɬɵɯ. ɉɪɢɫɭɬɫɬɜɢɟ ɞɨɥɨɦɢɬɚ ɜ ɩɨɪɨɞɚɯ ɨɬ ɏɏ-ɏɏ ɞɨ 

ɏɏ-ɏɏ%, ɜɫɟ ɨɧɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɸɬ ɩɪɢɦɟɫɶ ɤɪɟɦɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɜɢɞɟ 

ɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɤɜɚɪɰɚ, ɩɨɱɬɢ ɧɟ ɫɨɞɟɪɠɢɬ ɝɥɢɧɢɫɬɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɇɢɤɪɨɫɬɹɠɟɧɢɹ ɩɢɪɢɬɚ ɜ ɩɨɪɨɞɟ ɫɨɞɟɪɠɚɬɫɹ ɩɨɜɫɟɦɟɫɬɧɨ [6]. 

Ƚɥɚɜɧɚɹ ɱɚɫɬɶ ɩɨɪɨɞɵ ɦɢɤɪɨ-ɬɨɧɤɨɡɟɪɧɢɫɬɚɹ (ɞɨ ɏɏɏ ɦɦ), ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɡɟɪɧɚ ɪɚɡɦɟɪɨɦ ɦɟɧɟɟ ɏɏ ɦɦ, ɪɟɞɤɨ ɩɨɩɚɞɚɸɬɫɹ ɫɪɟɞɧɟ ɢ ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɟ 

ɤɪɢɫɬɚɥɥɵ (ɞɨ ɏɏ ɦɦ). ɉɨ ɪɚɡɪɟɡɭ ɫɤɜɚɠɢɧɵ ɧɨɦɟɪ №25 ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ 
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ɨɬɥɨɠɟɧɢɹ Ɋɢɮɟɹ ɫɢɥɶɧɨɬɪɟɳɢɧɨɜɚɬɵ. ȼ ɩɨɪɨɞɚɯ, ɝɞɟ ɯɨɪɨɲɨ ɪɚɡɜɢɬɚ ɫɢɫɬɟɦɚ 

ɬɪɟɳɢɧ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɬɪɟɳɢɧɧɵɣ ɬɢɩ ɤɨɥɥɟɤɬɨɪɚ. 

 

2.2 Ɉɫɧɨɜɧɨɣ ɨɛɴɟɤɬ ɪɚɡɪɚɛɨɬɤɢ ɏɏɏɏɏɏɏɏɏɏɏ ɡɚɥɟɠɢ 

 

ɉɪɨɦɵɲɥɟɧɧɨ ɧɟɮɬɟɝɚɡɨɧɨɫɧɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ХХХХХХХХХХХ ɡɚɥɟɠɢ 

ɹɜɥɹɸɬɫɹ ɬɟɪɪɢɝɟɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɜɟɧɞɫɤɨɝɨ ɜɨɡɪɚɫɬɚ (ɨɫɤɨɛɢɧɫɤɚɹ ɫɜɢɬɚ – 

ɩɥɚɫɬɵ ȻVIII1 ɢ ȻIX, ɜɚɧɚɜɚɪɫɤɚɹ ɫɜɢɬɚ – ɩɥɚɫɬ ȼ1) ɢ ɞɨɥɨɦɢɬɨɜ ɪɢɮɟɹ (ɬɨɥɳɢ 

Ɋ1-2, Ɋ1, Ɋ2) [112]. 

Ɉɫɧɨɜɧɵɦ ɨɛɴɟɤɬɨɦ ɪɚɡɪɚɛɨɬɤɢ ХХХХХХХХХХХ ɡɚɥɟɠɢ ɦɚɫɫɢɜɧɨɝɨ ɬɢɩɚ 

ɹɜɥɹɟɬɫɹ ɩɥɚɫɬ Ɋ1-2 (ɪɢɮɟɣ) (Ɋɢɫɭɧɨɤ 2.4-5), ɪɚɡɦɟɪɵ ɏɏ×ɏɏ ɤɦ, ɜɵɫɨɬɚ ɏɏɏ 

ɦ. 

ɘɪɭɛɱɟɧɫɤɚɹ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɚɹ ɡɚɥɟɠɶ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɩɪɟɞɟɥɚɯ 

ɘɪɭɛɱɟɧɫɤɨɝɨ ɭɱɚɫɬɤɚ, ɨɝɪɚɧɢɱɟɧɚ ɫ ɫɟɜɟɪɚ ɢ ɜɨɫɬɨɤɚ ɪɚɡɥɨɦɚɦɢ. Ɂɚɥɟɠɶ 

ɚɧɬɢɤɥɢɧɚɥɶɧɨ-ɫɬɪɚɬɢɝɪɚɮɢɱɟɫɤɚɹ ɩɨɞ ɧɟɫɨɝɥɚɫɢɟɦ, ɞɢɡɴɸɧɤɬɢɜɧɨ 

ɷɤɪɚɧɢɪɨɜɚɧɧɚɹ, ɩɥɚɫɬɨɜɚɹ. ɉɥɨɳɚɞɶ ɡɚɥɟɠɢ ɫɨɫɬɚɜɥɹɟɬ ɏɏɏ ɏɏɏ ɤɦ2, ɟɟ ɞɥɢɧɚ 

ɫɨɫɬɚɜɥɹɟɬ ɏɏ ɤɦ, ɲɢɪɢɧɚ ɏɏ ɤɦ, ɜɵɫɨɬɚ ɏɏɏ ɦ. Ƚɚɡɨɧɚɫɵɳɟɧɧɚɹ ɬɨɥɳɢɧɚ ɜ 

ɫɤɜɚɠɢɧɚɯ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɏɏ ɦ ɞɨ ɏɏɏ ɦ ɢ ɜ ɫɪɟɞɧɟɦ ɩɨ ɡɚɥɟɠɢ ɫɨɫɬɚɜɥɹɟɬ ɏɏɏ 

ɦ. ɇɟɮɬɟɧɚɫɵɳɟɧɧɚɹ ɬɨɥɳɢɧɚ ɡɚɥɟɠɢ ɜ ɫɤɜɚɠɢɧɚɯ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɏɏɏ ɦ ɞɨ ɏɏ 

ɦ ɢ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ ɏɏɏ ɦ. ɉɨɥɨɠɟɧɢɹ ȼɇɄ ɢ ȽɇɄ ɩɪɢɧɹɬɵ ɧɚ 

ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɤɚɯ - ɏɏɏɏ ɢ - ɏɏɏɏ ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɥɚɫɬ ɩɪɟɞɫɬɚɜɥɟɧ ɨɤɪɟɦɧɟɧɧɵɦɢ, ɧɟɪɚɜɧɨɦɟɪɧɨ 

ɩɟɪɟɤɪɢɫɬɚɥɥɢɡɨɜɚɧɧɵɦɢ, ɬɪɟɳɢɧɨɜɚɬɵɦɢ, ɤɚɜɟɪɧɨɡɧɵɦɢ ɞɨɥɨɦɢɬɚɦɢ. 

Ʉɚɜɟɪɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ ɜɵɩɨɥɧɟɧɵ ɜɬɨɪɢɱɧɵɦ ɞɨɥɨɦɢɬɨɦ. ɋɪɟɞɢ 

ɞɨɥɨɦɢɬɨɜ ɜɫɬɪɟɱɚɸɬɫɹ ɩɪɨɫɥɨɢ ɚɥɟɜɪɨɥɢɬɨɜ ɢ ɩɟɫɱɚɧɢɤɨɜ. Ɂɚɥɟɠɶ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɝɚɡɨɜɨɣ ɲɚɩɤɢ (ɏɏ % ɩɥɨɳɚɞɢ) ɢ ɨɬɞɟɥɶɧɵɯ 

ɫɭɛɜɟɪɬɢɤɚɥɶɧɵɯ ɦɚɤɪɨɬɪɟɳɢɧ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɸɝɨ-ɡɚɩɚɞɧɨɝɨ ɢ ɫɟɜɟɪɨ-

ɜɨɫɬɨɱɧɨɝɨ ɩɪɨɫɬɢɪɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɢɬɨɤ ɧɟɮɬɢ. 
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ȼ ɩɪɟɞɟɥɚɯ ɡɚɥɟɠɢ ɜɵɞɟɥɟɧɨ ɞɜɟ ɡɨɧɵ: ɜɨɞɨɧɟɮɬɹɧɚɹ, ɡɚɧɢɦɚɸɳɚɹ ɏɏ % 

ɨɬ ɨɛɳɟɣ ɩɥɨɳɚɞɢ; ɜɨɞɨɧɟɮɬɟɝɚɡɨɜɚɹ – ɏɏ %. 

 

 
Ɋɢɫɭɧɨɤ 2.4 – ȼɵɞɟɥɟɧɢɟ ɩɪɨɞɭɤɬɢɜɧɵɯ ɝɨɪɢɡɨɧɬɨɜ ɜ ɪɚɡɪɟɡɟ ɪɢɮɟɹ 

 

 
Ɋɢɫɭɧɨɤ 2.5 – ɉɥɚɫɬ Ɋ1-2 

 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɡɚɥɟɠɟɣ ɩɨ 

ɫɤɜɚɠɢɧɚɦ ɪɢɮɟɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɡɚɥɟɠɟɣ (ɫɤɜ. Ɋɢɮɟɹ) 

 
 

ɉɥɚɫɬ 

Ʉɨ
ɥɢ

ɱɟ
ɫɬ

ɜɨ
 

ɫɤ
ɜɚ

ɠ
ɢɧ

 Ʉɨɷɮɮɢɰɢɟɧɬ 
ɩɟɫɱɚɧɢɫɬɨɫɬɢ, ɞɨɥɢ 

ɟɞ. 
Ɋɚɫɱɥɟɧɟɧɧɨɫɬɶ, ɟɞ.  

Ʉɨɷɮɮ. ɦɚɤɪɨ 
ɧɟɨɞɧɨɪ ɨɞɧɨɫɬ ɢ ɋɪɟɞɧɟ ɟ 

ɡɧɚɱɟɧ ɢɟ 
ɂɧɬɟɪɜɚ ɥ 
ɢɡɦɟɧɟɧ ɢɹ 

ɋɪɟɞɧɟ ɟ 
ɡɧɚɱɟɧ ɢɟ 

ɂɧɬɟɪɜɚ ɥ 
ɢɡɦɟɧɟɧ ɢɹ 

ɏɏɏɏɏɏ  ɡɚɥɟɠɶ ɏɏ ɏɏ ɏɏ ɏɏ ɏɏ ɏɏ ɏɏ ɏ ɏɏ ɏ 

 

2.3 Ɏɢɥɶɬɪɚɰɢɨɧɧɨ-ɟɦɤɨɫɬɧɵɟ ɫɜɨɣɫɬɜɚ ɤɨɥɥɟɤɬɨɪɨɜ ɢ ɮɢɡɢɤɨ-

ɯɢɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɮɥɸɢɞɨɜ 

 

Ɋɢɮɟɣɫɤɢɣ ɪɟɡɟɪɜɭɚɪ ɫɥɨɠɟɧ ɩɥɨɬɧɵɦɢ ɞɪɟɜɧɢɦɢ ɞɨɥɨɦɢɬɚɦɢ, ɪɚɡɛɢɬɵɦɢ 

ɝɭɫɬɨɣ ɫɟɬɶɸ ɦɢɤɪɨ- ɢ ɦɚɤɪɨɬɪɟɳɢɧ. ɍɫɥɨɜɧɨ ɞɚɧɧɵɣ ɬɢɩ ɤɨɥɥɟɤɬɨɪɚ ɦɨɠɧɨ 

ɫɱɢɬɚɬɶ ɛɥɨɤɨɜɵɦ, ɝɞɟ ɪɨɥɶ ɛɥɨɤɚ (ɦɚɬɪɢɰɵ) ɜɵɩɨɥɧɹɟɬ ɝɭɫɬɚɹ ɫɢɫɬɟɦɚ 

ɦɢɤɪɨɬɪɟɳɢɧ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɨ ɏɏ % ɜɫɟɝɨ ɨɛɴɟɦɚ ɡɚɥɟɠɢ, ɢ ɫɢɫɬɟɦɭ 

ɫɭɛɜɟɪɬɢɤɚɥɶɧɵɯ ɦɚɤɪɨɬɪɟɳɢɧ, ɪɚɡɞɟɥɹɸɳɢɯ ɛɥɨɤɢ ɦɢɤɪɨɬɪɟɳɢɧ ɢ 

ɹɜɥɹɸɳɢɯɫɹ ɨɫɧɨɜɧɵɦɢ ɩɪɨɜɨɞɹɳɢɦɢ ɤɚɧɚɥɚɦɢ. 

ȿɦɤɨɫɬɶ ɪɢɮɟɣɫɤɢɯ ɤɨɥɥɟɤɬɨɪɨɜ ɫɜɹɡɚɧɚ ɫ ɩɨɥɨɫɬɹɦɢ ɜɵɳɟɥɚɱɢɜɚɧɢɹ 

(ɤɚɜɟɪɧɚɦɢ), ɪɚɡɜɢɬɵɦɢ ɜɞɨɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɟɳɢɧ ɢ ɜɧɭɬɪɢ ɛɥɨɤɨɜ ɩɨɪɨɞɵ. 

ȼ ɟɞɢɧɭɸ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɷɬɢ ɩɨɥɨɫɬɢ ɭɜɹɡɚɧɵ ɪɚɡɜɢɬɨɣ 

ɫɢɫɬɟɦɨɣ ɦɢɤɪɨɬɪɟɳɢɧ, ɢɦɟɸɳɢɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɯɚɨɬɢɱɟɫɤɭɸ ɢɥɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɨɪɢɟɧɬɢɪɨɜɤɭ. 

Ƚɟɨɥɨɝɨ-ɮɢɡɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜ ɬɚɛɥɢɰɟ 2.2. 

 

 

 

Ɍɚɛɥɢɰɚ 2.2 – Ƚɟɨɥɨɝɨ-ɮɢɡɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɞɭɤɬɢɜɧɨɝɨ ɩɥɚɫɬɚ 

№  ɩ/ɩ ɉɚɪɚɦɟɬɪɵ ɉɥɚɫɬ P1-2 
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1 ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɡɚɥɟɝɚɧɢɹ, ɦ ɚ .ɨ. ɏ ɏɏ  
2 Ɍɢɩ ɡɚɥɟɠɢ ɏ ɏɏ ɏ ɏ ɏɏ 

3 Ɍɢɩ ɤɨɥɥɟɤɬɨɪɚ ɏ ɏɏ ɏ ɏ ɏɏ ɏ ɏ  

4 ɉɥɨɳɚɞɶ ɧɟɮɬɟɧɨɫɧɨɫɬɢ, C1/C2 ɬɵɫ.ɦ2 ɏɏɏɏɏ/ ɏ ɏɏ ɏ 

5 ɋɪɟɞɧɹɹ ɷɮɮɟɤɬɢɜɧɚɹ ɧɟɮɬɟɧɚɫɵɳɟɧɧɚɹ 
ɬɨɥɳɢɧɚ, ɦ ɏ ɏɏ  

6 ɋɪɟɞɧɹɹ ɷɮɮɟɤɬɢɜɧɚɹ ɝɚɡɨɧɚɫɵɳɟɧɧɚɹ ɬɨɥɳɢɧɚ, ɦ ɏ ɏɏ 

7 ɉɭɫɬɨɬɧɨɫɬɶ, ɞɨɥɢ ɟɞ. ɏ ɏ ɏ ɏ 

8 ɋɪɟɞɧɹɹ ɧɟɮɬɟɧɚɫɵɳɟɧɧɨɫɬɶ, ɞɨɥɢ ɟɞ. ɏ ɏ 

9 ɋɪɟɞɧɹɹ ɝɚɡɨɧɚɫɵɳɟɧɧɨɫɬɶ, ɞɨɥɢ ɟɞ. ɏ ɏ 

10 ɉɪɨɧɢɰɚɟɦɨɫɬɶ, ɦɤɦ2 *10-3 ɏ ɏ 

11 ɇɚɱɚɥɶɧɚɹ ɩɥɚɫɬɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (ɧɚ ȽɇɄ), 0C ɏ ɏ 

12 ɇɚɱɚɥɶɧɚɹ ɩɥɚɫɬɨɜɨɟ ɞɚɜɥɟɧɢɟ (ȽɇɄ), Ɇɉɚ ɏ ɏ ɏ ɏ 

13 ȼɹɡɤɨɫɬɶ ɧɟɮɬɢ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɦɉɚ*ɫ ɏ ɏ ɏ  

14 ȼɹɡɤɨɫɬɶ ɧɟɮɬɶ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɦɉɚ*ɫ ɏ ɏ 

15 ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɤɝ/ɦ3 ɏ ɏ ɏ 

16 ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɥɨɜɢɹɯ, 
ɤɝ/ɦ3 ɏ ɏ ɏ 

17 Ⱥɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ȽɇɄ, ɦ ɏ ɏ ɏ ɏ 

18 Ⱥɛɫɨɥɸɬɧɚɹ ɨɬɦɟɬɤɚ ȼɇɄ, ɦ ɏ ɏ ɏ ɏ 

19 Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɮɬɢ, ɞɨɥɢ. ɟɞ ɏ ɏ ɏ 

20 ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɧɟɮɬɢ, % ɏ ɏ ɏ 
21 ɋɨɞɟɪɠɚɧɢɟ ɩɚɪɚɮɢɧɚ ɜ ɧɟɮɬɢ, % ɏ ɏ ɏ 
22 Ⱦɚɜɥɟɧɢɟ ɧɚɫɵɳɟɧɢɹ ɧɟɮɬɢ ɝɚɡɨɦ, Ɇɉɚ ɏ ɏ ɏɏ 

23 Ƚɚɡɨɫɨɞɟɪɠɚɧɢɟ ɮɚɤɬɨɪ, ɦ3/ɬ ɏ ɏ ɏ 

24 ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɬ/ɦ3 ɏ ɏ ɏ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

№  ɩ/ɩ ɉɚɪɚɦɟɬɪɵ ɉɥɚɫɬ P1-2 

25 ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɬ/ɦ3 ɏ ɏ ɏ 

26 ȼɹɡɤɨɫɬɶ ɜɨɞɵ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ, ɦɉɚ*ɫ ɏ ɏ ɏ 

27 ȼɹɡɤɨɫɬɶ ɜɨɞɵ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɥɨɜɢɹɯ,      ɦɉɚ*ɫ ɏ ɏ ɏ 
28 ɋɠɢɦɚɟɦɨɫɬɶ, 1/ɦɉɚ*10-4  

 -ɧɟɮɬɢ ɏ ɏ ɏ 
 -ɜɨɞɵ ɏ ɏ ɏ 

29 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɬɟɫɧɟɧɢɹ ɧɟɮɬɢ, ɞɨɥɢ. ɟɞ ɏ ɏ ɏ 
 

ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɜɚɪɶɢɪɨɜɚɥɚɫɶ ɦɟɠɞɭ ɏ ɏɏ– ɏ ɏ 

ɤɝ/ɦ3; ɜ ɫɪɟɞɧɟɦ, ɫɨɝɥɚɫɧɨ ɨɩɵɬɭ ɩɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦɭ ɪɚɡɝɚɡɢɪɨɜɚɧɢɸ 699 

ɤɝ/ɦ3, ɜɹɡɤɨɫɬɶ ɧɟɮɬɢ ɜ ɩɥɚɫɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɫɨɫɬɚɜɢɥɚ ɏ ɏ- ɏ   ɦɉɚ*ɫ (ɜ ɫɪɟɞɧɟɦ 

ɏ  ɦɉɚ*ɫ ɫɨɝɥɚɫɧɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦɭ ɪɚɡɝɚɡɢɪɨɜɚɧɢɸ), ɝɚɡɨɫɨɞɟɪɠɚɧɢɟ 

ɜɚɪɶɢɪɨɜɚɥɨɫɶ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɏ ɏ- ɏ ɏ ɦ3/ɬ (ɫɨɝɥɚɫɧɨ ɨɩɵɬɭ ɩɨ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦɭ ɪɚɡɝɚɡɢɪɨɜɚɧɢɸ ɩɪɨɛɵ ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ ɜ ɫɪɟɞɧɟɦ – ɏ   ɏ 

ɦ3/ɬ), ɨɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɫɬɚɜɢɥ ɏ ɏ ɏ ɏ, ɫɨɝɥɚɫɧɨ ɨɩɵɬɭ ɩɨ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦɭ ɪɚɡɝɚɡɢɪɨɜɚɧɢɸ ɜ ɫɪɟɞɧɟɦ – ɏ ɏ. 

ɉɨ ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ ɬɨɜɚɪɧɚɹ ɧɟɮɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɨɫɨɛɨ ɥɟɝɤɢɯ (~ ɏ ɏ 

ɤɝ/ɦ3), ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɫɟɪɵ ɧɟɮɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɦɚɥɨɫɟɪɧɢɫɬɵɯ (~ ɏ ɏ %), 

ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɩɚɪɚɮɢɧɨɜ – ɤ ɩɚɪɚɮɢɧɢɫɬɵɦ (ɜ ɫɪɟɞɧɟɦ ɏ ɏ %), ɩɨ ɡɧɚɱɟɧɢɸ 

ɜɹɡɤɨɫɬɢ (ɜ ɫɪɟɞɧɟɦ ɏ ɏ ɦɉɚ*ɫ) ɬɨɜɚɪɧɚɹ ɧɟɮɬɶ ɘɪɭɛɱɟɧɫɤɨɣ ɡɚɥɟɠɢ ɨɬɧɨɫɢɬɫɹ 

ɤ ɦɚɥɨɜɹɡɤɢɦ ɧɟɮɬɹɦ. ɉɨ ɫɭɦɦɚɪɧɨɦɭ ɫɨɞɟɪɠɚɧɢɸ ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ 

ɜɟɳɟɫɬɜ – ɤ ɦɚɥɨɫɦɨɥɢɫɬɵɦ (~ ɏ ɏ %: ɚɫɮɚɥɶɬɟɧɨɜ – ɏ ɏ %, ɫɢɥɢɤɚɝɟɥɟɜɵɯ ɫɦɨɥ 

– ɏ ɏ %). ɒɢɮɪ ɫɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ – 1.0.1.1 ȽɈɋɌ Ɋ 

51858-2002 [2]. Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɞɟɝɚɡɢɪɨɜɚɧɧɨɣ ɢ 

ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ ɨɬɨɛɪɚɠɟɧ ɜ ɬɚɛɥɢɰɟ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – Ʉɨɦɩɨɧɟɧɬɧɵɣ ɫɨɫɬɚɜ ɧɟɮɬɹɧɨɝɨ ɝɚɡɚ, ɞɟɝɚɡɢɪɨɜɚɧɧɨɣ ɢ ɩɥɚɫɬɨɜɨɣ 
ɧɟɮɬɢ 

 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ɉɥɚɫɬ Ɋ1-2 
ɩɪɢ ɨɞɧɨɤɪɚɬɧɨɦ 
ɪɚɡɝɚɡɢɪɨɜɚɧɢɢ 

ɩɥɚɫɬɨɜɨɣ ɧɟɮɬɢ ɜ 
ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɩɪɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɦ 
ɪɚɡɝɚɡɢɪɨɜɚɧɢɢ ɩɥɚɫɬɨɜɨɣ 

ɧɟɮɬɢ ɜ ɪɚɛɨɱɢɯ 
ɭɫɥɨɜɢɹɯ 

 
ɩɥɚɫɬɨɜɚɹ 

ɧɟɮɬɶ ɜɵɞɟɥɢɜɲɢɣɫ ɹ 
ɝɚɡ ɧɟɮɬɶ 

ɜɵɞɟɥɢɜɲɢɣɫɹ 
ɝɚɡ ɧɟɮɬɶ 

Ɇɨɥɹɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɤɨɦɩɨɧɟɧɬɨɜ, % 

     

- ɫɟɪɨɜɨɞɨɪɨɞ - - - - - 
- ɞɜɭɨɤɢɫɶ ɭɝɥɟɪɨɞɚ ɏ ɏ - ɏɏ ɏ - ХХ 

- ɚɡɨɬ + ɪɟɞɤɢɟ ɏ ɏ - ɏɏ - ХХ 

ɜ ɬ.ɱ. ɝɟɥɢɣ ɏ ɏ - ɏɏ ɏ - ХХ 

- ɦɟɬɚɧ ɏ ɏ ɏ ɏ ɏɏ ɏ ɏ ɏ ɏɏ ɏ 
- ɷɬɚɧ ɏ ɏ ɏ ɏ ɏɏ ɏ ɏ ɏɏ ɏ 
- ɩɪɨɩɚɧ ɏ ɏ ɏ  ХХ ɏ ɏ ɏɏ  
- ɢɡɨɛɭɬɚɧ ɏ ɏ ɏ ɏ ХХ ɏ ɏ ɏɏ 
- ɧɨɪɦ, ɛɭɬɚɧ ɏ ɏ ɏ ɏ ХХ ɏ ɏ ɏɏ 
- ɢɡɨɩɟɧɬɚɧ ɏ ɏ ɏ ɏ ХХ ɏ ɏ ɏɏ 
- ɧɨɪɦ. ɩɟɧɬɚɧ ɏ ɏ ɏ ɏ ХХ ɏ ɏ ɏɏ 
- ɝɟɤɫɚɧɵ ɏ ɏ ɏɏ ɏ ХХ ɏ ɏɏ ɏ ɏɏ 

 ɉɥɨɬɧɨɫɬɶ      
- ɝɚɡɚ, ɤɝ/ɦ3 ɏ ɏɏ ɏɏ ɏ ɏ ɏɏ ɏɏ ɏ ɏɏ 
- ɝɚɡɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɏ ɏɏ  ɏ ɏɏ   

 
Ƚɚɡ ɝɚɡɨɜɨɣ ɲɚɩɤɢ ɩɨ ɫɜɨɟɦɭ ɫɨɫɬɚɜɭ ɨɬɧɨɫɢɬɫɹ ɤ ɠɢɪɧɵɦ (ɫɨɞɟɪɠɚɧɢɟ ɋ2+ 

ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɨ ɏɏɏ  %) ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɦɟɬɚɧɚ ɜ ɫɪɟɞɧɟɦ – ɏɏɏ %. ɉɥɨɬɧɨɫɬɶ 

ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ ɏɏɏ ɤɝ/ɦ3 (ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ – ɏɏɏ). 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɭɯɨɫɬɢ ɝɚɡɚ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɢɥ ɏɏɏ. 

ɉɥɨɬɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɩɪɨɛɚɦ ɜ 

ɫɪɟɞɧɟɦ ɩɨ ɘɪɭɛɱɟɧɫɤɨɣ ɡɚɥɟɠɢ ɫɨɫɬɚɜɢɥɚ ɏɏɏ ɝ/ɫɦ3. ȼɹɡɤɨɫɬɶ ɜ ɫɪɟɞɧɟɦ 

ɫɨɫɬɚɜɢɥɚ ɏɏɏ ɦɉɚ*ɫ. ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɢɥɨ ɏɏɏ %, 

ɫɨɞɟɪɠɚɧɢɟ ɩɚɪɚɮɢɧɚ – ɏɏɏ %, ɫɨɞɟɪɠɚɧɢɟ ɫɢɥɢɤɚɝɟɥɟɜɵɯ ɫɦɨɥ – ɏɏɏ %, 

ɚɫɮɚɥɶɬɟɧɨɜ – ɏɏɏ %. 

Ʉɨɧɞɟɧɫɚɬɧɨ-ɝɚɡɨɜɵɣ ɮɚɤɬɨɪ (ɄȽɎ) ɜ ɫɤɜɚɠɢɧɟ ɏɏ-25 ɫɨɫɬɚɜɢɥ ɏɏɏ 
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ɫɦ3/ɦ3 ɩɨ ɫɵɪɨɦɭ ɢ ɏɏɏɏɏɏ ɫɦ3/ɦ3 ɩɨ ɫɬɚɛɢɥɶɧɨɦɭ ɤɨɧɞɟɧɫɚɬɭ. Ⱦɚɜɥɟɧɢɟ 

ɧɚɱɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɏɏ- ɏ Ɇɉɚ, ɞɚɜɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɤɨɧɞɟɧɫɚɰɢɢ ɏɏɏ Ɇɉɚ. ɉɨɬɟɧɰɢɚɥɶɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɤɨɧɞɟɧɫɚɬɚ ɏɏɏ ɝ/ɦ3, 

ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɜɥɟɱɟɧɢɹ ɏɏɏ, ɩɥɨɬɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɏɏɏ ɝ/ɫɦ3. 

ɋɜɨɣɫɬɜɚ ɤɨɧɞɟɧɫɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4 

Ɍɚɛɥɢɰɚ 2.4 – ɋɜɨɣɫɬɜɚ ɤɨɧɞɟɧɫɚɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɑɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
(ɫɪɟɞɧɢɟ) 

1. Ƚɚɡ ɝɚɡɨɜɨɣ ɲɚɩɤɢ 

Ⱦɚɜɥɟɧɢɟ ɩɥɚɫɬɨɜɨɟ, Ɇɉɚ ХХХ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɫɬɨɜɚɹ, °Ʉ ХХХ 

Ⱦɚɜɥɟɧɢɟ ɧɚɱɚɥɚ ɤɨɧɞɟɧɫɚɰɢɢ, Ɇɉɚ ХХХ 

Ⱦɚɜɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ, Ɇɉɚ ХХХ 

Ⱦɚɜɥɟɧɢɟ ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɨɟ, Ɇɉɚ ХХХ 

Ⱦɚɜɥɟɧɢɟ ɩɪɢɜɟɞɟɧɧɨɟ ХХХ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɫɟɜɞɨɤɪɢɬɢɱɟɫɤɚɹ, °Ʉ ХХХ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɢɜɟɞɟɧɧɚɹ ХХХ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɜɟɪɯɫɠɢɦɚɟɦɨɫɬɢ (z) ХХХ 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ХХХ 

ɉɥɨɬɧɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɩɥɚɫɬɚ, ɤɝ/ɦ3 ХХХ 

ȼɹɡɤɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɩɥɚɫɬɚ,  ɦɉɚ.ɫ ХХХ 

ɫɵɪɨɝɨ (ɧɟɫɬɚɛɢɥɶɧɨɝɨ), ɄȽɎ ХХХ 

ɫɬɚɛɢɥɶɧɨɝɨ (ɞɟɛɭɬɚɧɢɡɢɪɨɜɚɧɧɨɝɨ) ХХХ 

2. ɋɬɚɛɢɥɶɧɵɣ (ɞɟɛɭɬɚɧɢɡɢɪɨɜɚɧɧɵɣ) ɤɨɧɞɟɧɫɚɬ 

ɉɥɨɬɧɨɫɬɶ (ɫɬɚɧɞ. ɭɫɥɨɜɢɹ), ɤɝ/ɦ3 ХХХ 

ȼɹɡɤɨɫɬɶ (ɫɬɚɧɞ. ɭɫɥɨɜɢɹ), ɦɉɚ.ɫ ХХХ 

 

ɋɨɝɥɚɫɧɨ ɩɪɨɛɚɦ ɩɨ ɫɬɟɩɟɧɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ 

ɤɪɟɩɤɢɦ ɪɚɫɫɨɥɚɦ (ɦɢɧɟɪɚɥɢɡɚɰɢɹ ɜ ɫɪɟɞɧɟɦ ɏɏɏ ɝ/ɞɦ3). ɉɥɨɬɧɨɫɬɶ ɩɥɚɫɬɨɜɨɣ 

ɜɨɞɵ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɭɫɥɨɜɢɹɯ ɜ ɫɪɟɞɧɟɦ ɏɏɏ ɤɝ/ɦ3 (ɜ ɩɥɚɫɬɨɜɵɯ – ɏɏɏ 

ɤɝ/ɦ3). Ƚɟɧɟɬɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɥɚɫɬɨɜɵɯ ɜɨɞ ɨɬɧɨɫɢɬ ɢɯ ɤ ɜɨɞɚɦ 
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ɯɥɨɪɢɞɧɨ- ɤɚɥɶɰɢɟɜɨɝɨ ɬɢɩɚ. Ƚɚɡɨɫɨɞɟɪɠɚɧɢɟ ɜ ɫɪɟɞɧɟɦ ɏɏɏ ɦ3/ɦ3. 

ɋɜɨɣɫɬɜɚ ɢ ɫɨɫɬɚɜ ɩɥɚɫɬɨɜɵɯ ɜɨɞ ɏɏɏɏɏɏɏɏɏɏɏ ɡɚɥɟɠɢ 

ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɚɧɚɥɢɡɚ ɜɨɞ 

ɪɢɮɟɣɫɤɨɝɨ ɜɨɞɨɧɨɫɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 

Ɍɚɛɥɢɰɚ 2.5 – ɋɜɨɣɫɬɜɚ ɢ ɫɨɫɬɚɜ ɩɥɚɫɬɨɜɵɯ ɜɨɞ ɏɏɏɏɏɏɏɏɏɏɏ ɡɚɥɟɠɢ 

ɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ  
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ɉɥɚɫɬ (ɝɨɪɢɡɨɧɬ) 

Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɋɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ 

Ƚɚɡɨɫɨɞɟɪɠɚɧɢɟ, ɦ3/ɦ3 ɏɏɏ ɏɏɏ 
ɉɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɤɝ/ɦ3   

- ɜ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ ХХХ ХХХ 

- ɜ ɭɫɥɨɜɢɹɯ ɩɥɚɫɬɚ ХХХ ХХХ 

ȼɹɡɤɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ ɩɥɚɫɬɚ, ɦɉɚ.ɫ ХХХ ХХХ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɢɦɚɟɦɨɫɬɢ, 1/Ɇɉɚ × 10-4 ХХХ ХХХ 

Ɉɛɴɟɦɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɞɨɥɢ ɟɞ. ХХХ ХХХ 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɜɨɞ, (ɦɝ/ɥ)/ɦɝ-ɷɤɜ/ɥ) ХХХ ХХХ 

Na+ + K+ ХХХ ХХХ 

Ca+2 ХХХ ХХХ 

Mg+2 ХХХ ХХХ 

 Cl - ХХХ ХХХ 

HCO3
- ХХХ ХХХ 

CO3-2 ХХХ ХХХ 

SO4-2 ХХХ ХХХ 

NH4 + ХХХ ХХХ 

Br - ХХХ ХХХ 

J - ХХХ ХХХ 

ȼ +3 ХХХ ХХХ 

Li + ХХХ ХХХ 

Sr +2 ХХХ ХХХ 

Rb + ХХХ ХХХ 

Cs + ХХХ ХХХ 

Ɉɛɳɚɹ ɦɢɧɟɪɚɥɢɡɚɰɢɹ, ɝ/ɥ ХХХ ХХХ 

ȼɨɞɨɪɨɞɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, ɪɇ ХХХ ХХХ 

ɀɟɫɬɤɨɫɬɶ ɨɛɳɚɹ, (ɦɝ-ɷɤɜ/ɥ) ХХХ ХХХ 

ɏɢɦɢɱɟɫɤɢɣ ɬɢɩ ɜɨɞɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɵɣ ɏɥɨɪɢɞɧɨɤɚɥɶɰɢɟɜɵɣ 
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2.4 Ɉɩɢɫɚɧɢɟ ɫɢɫɬɟɦɵ ɫɛɨɪɚ ɢ ɩɨɞɝɨɬɨɜɤɢ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɧɚ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ  
 

ɉɪɨɞɭɤɰɢɹ ɞɨɛɵɜɚɸɳɢɯ ɫɤɜɚɠɢɧ (ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɚɹ ɷɦɭɥɶɫɢɹ) ɫ ɤɭɫɬɨɜɵɯ 

ɩɥɨɳɚɞɨɤ ХХХХ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɨɬ ХХХ ɞɨ ХХХ Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɨɬ ХХХ ɞɨ ХХХ°ɋ ɩɨɫɬɭɩɚɟɬ ɧɚ ɭɡɟɥ ɩɨɞɤɥɸɱɟɧɢɹ ɏɏɏ (ɪɢɫɭɧɨɤ 2.8) ɱɟɪɟɡ 

ɡɚɞɜɢɠɤɢ. (ɂɧɮɨɪɦɚɰɢɹ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɤɨɦɩɚɧɢɟɣ [123]). 

 

 
Ɋɢɫɭɧɨɤ 2.8 – ɫɯɟɦɚ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɍɉɇ 

 

ɇɚ ɭɡɥɟ ɩɨɞɤɥɸɱɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ: 

- ɤɨɧɬɪɨɥɶ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɧɟɮɬɟɫɛɨɪɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɚɯ ɨɬ ɩɥɨɳɚɞɨɤ 

ɫɤɜɚɠɢɧ ɢ ɜ ɤɨɥɥɟɤɬɨɪɟ ɩɨ ɦɟɫɬɭ; 

- ɤɨɧɬɪɨɥɶ ɞɚɜɥɟɧɢɹ ɜ ɤɨɥɥɟɤɬɨɪɟ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɫ 

ɫɢɝɧɚɥɢɡɚɰɢɟɣ ɩɪɢ ɞɨɫɬɢɠɟɧɢɢ ɩɪɟɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ;  

- ɤɨɧɬɪɨɥɶ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɨɥɥɟɤɬɨɪɟ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɢ 

ɩɨ ɦɟɫɬɭ; 

- ɫɢɝɧɚɥɢɡɚɰɢɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɧɚ ɩɥɨɳɚɞɤɟ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɩɨ ɦɟɫɬɭ, 

ɞɢɫɬɚɧɰɢɨɧɧɨ: ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɚɹ ɏɏɏ % ɨɬ ɇɄɉɊ, ɚɜɚɪɢɣɧɚɹ ɏɏɏ % ɨɬ ɇɄɉɊ. 

Ⱦɚɥɟɟ, ɝɚɡɨ-ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɨɬ ɭɡɥɚ ɩɨɞɤɥɸɱɟɧɢɹ ɱɟɪɟɡ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɧɭɸ ɡɚɞɜɢɠɤɭ ɩɨ ɭɫɩɨɤɨɢɬɟɥɶɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɥɨɳɚɞɤɭ ɏɏɏ. Ⱦɥɹ ɨɬɞɟɥɟɧɢɹ ɫɜɨɛɨɞɧɨɝɨ ɝɚɡɚ, 

ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɜ ɭɫɩɨɤɨɢɬɟɥɶɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɤɢ 

ɩɨ ɝɚɡɭ ɧɚ ɜɯɨɞɧɵɟ ɧɟɮɬɟɝɚɡɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ, ɷɦɭɥɶɫɢɹ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ 

ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɭɛɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ ɏɏɏ ɏɏɏ. Ɂɚɬɟɦ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɟɝɚɡɢɪɨɜɚɧɧɚɹ ɷɦɭɥɶɫɢɹ ɩɨɫɬɭɩɚɟɬ ɜɨ ɜɯɨɞɧɵɟ ɧɟɮɬɟɝɚɡɨɜɵɟ 
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ɫɟɩɚɪɚɬɨɪɵ ɏɏɏ. ɇɟɮɬɟɝɚɡɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ ɏɏɏ ɨɛɨɪɭɞɨɜɚɧɵ ɞɜɭɯɫɬɨɪɨɧɧɢɦɢ 

ɜɜɨɞɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɧɢɯ ɷɦɭɥɶɫɢɢ. ȼ 

ɫɟɩɚɪɚɬɨɪɚɯ ɩɪɨɢɫɯɨɞɢɬ ɨɫɧɨɜɧɚɹ ɫɟɩɚɪɚɰɢɹ ɝɚɡɚ ɢɡ ɧɟɮɬɟɝɚɡɨɜɨɞɹɧɨɣ ɷɦɭɥɶɫɢɢ. 

ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɟɩɚɪɚɬɨɪɚɯ ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɧɟɦɟɪɚɦɢ ɢ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. Ⱦɚɜɥɟɧɢɟ (ɢɡɛ.) ɜ ɫɢɫɬɟɦɟ (ɏɏɏ 

ɏɏɏ ɏɏɏ – ɪɢɫɭɧɨɤ 2.9) ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɏɏɏ Ɇɉɚ ɪɟɝɭɥɢɪɭɸɳɢɦ ɡɚɬɜɨɪɨɦ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɜɵɯɨɞɚ ɝɚɡɚ ɢɡ ɏɏɏɏɏɏ ɢ ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏɏɏ 

ɜ ɝɚɡɨɜɵɟ ɫɟɩɚɪɚɬɨɪɵ ɏɏɏ ɏɏɏ. 

 

 
Ɋɢɫɭɧɨɤ 2.8 – ɫɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ ɢ ɫɟɩɚɪɚɬɨɪɚ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɞɨ ɬɨɜɚɪɧɨɝɨ ɤɚɱɟɫɬɜɚ 

ɨɪɝɚɧɢɡɨɜɚɧɚ ɩɨɞɚɱɚ ɞɟɷɦɭɥɶɝɚɬɨɪɚ ɫ ɞɨɡɢɪɨɜɤɨɣ ɨɬ ɏɏɏ ɞɨ ɏɏɏ ɝ/ɬ 

ɩɨɞɝɨɬɚɜɥɢɜɚɟɦɨɣ ɧɟɮɬɢ ɜ ɨɛɴɟɞɢɧɟɧɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞ ɥɢɧɢɢ ɜɵɯɨɞɚ ɫ 

ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏ ɏɏɏ.  

ȼɨɞɨɧɟɮɬɹɧɚɹ ɫɦɟɫɶ ɫ ɧɟɮɬɟɝɚɡɨɜɵɯ ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏɏɏɏ ɩɨɫɬɭɩɚɟɬ ɱɟɪɟɡ 

ɡɚɞɜɢɠɤɢ ɧɚ ɬɪɟɯɮɚɡɧɵɟ ɫɟɩɚɪɚɬɨɪɵ ɏɏɏɏɏɏ. ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ 

ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɮɨɧɞɚ ɷɦɭɥɶɫɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɱɚɫɬɢ ɧɚɝɪɟɬɨɣ 

ɠɢɞɤɨɫɬɢ ɫ ɏɏɏɏɏɏ ɧɚ ɜɯɨɞ ɏɏɏɏɏ. 

Ɍɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ ɏɏɏɏɏɏ (ɪɢɫɭɧɨɤ 2.9) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɬɞɟɥɟɧɢɹ 

ɨɬ ɧɟɮɬɢ ɨɫɧɨɜɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ ɞɨ ɟɟ ɫɨɞɟɪɠɚɧɢɹ ɧɟ ɛɨɥɟɟ ɏɏɏ 

%. ȼɧɭɬɪɢ ɤɚɠɞɨɝɨ ɚɩɩɚɪɚɬɚ ɏɏɏɏɏɏ ɧɚɯɨɞɢɬɫɹ ɩɟɪɟɥɢɜɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ, 

ɪɚɡɞɟɥɹɸɳɚɹ ɚɩɩɚɪɚɬ ɧɚ 2 ɫɟɤɰɢɢ: ɨɬɫɬɨɣɧɚɹ ɫɟɤɰɢɹ ɢ ɫɟɤɰɢɸ ɫɛɨɪɚ ɱɚɫɬɢɱɧɨ 

ɨɛɟɡɜɨɠɟɧɧɨɣ ɧɟɮɬɢ (ɧɟɮɬɟɫɛɨɪɧɚɹ ɫɟɤɰɢɹ). ȼɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ, 

ɫɨɞɟɪɠɚɳɚɹ ɩɥɚɫɬɨɜɭɸ ɜɨɞɭ, ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɫɬɨɣɧɭɸ ɫɟɤɰɢɸ, ɝɞɟ ɩɪɢ ɞɚɜɥɟɧɢɢ 
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ɏɏɏ- ɏɏɏ Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ ɏɏɏ ɞɨ ɏɏɏ °ɋ ɨɬɞɟɥɹɟɬɫɹ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɜɨɛɨɞɧɨɣ ɜɨɞɵ. 

ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ (ɏɏɏ- ɏɏɏ) Ɇɉɚ ɜ ɚɩɩɚɪɚɬɚɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɨɦ ɏɏɏ (ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɥɢɧɢɢ ɜɵɯɨɞɚ ɝɚɡɚ ɫ ɝɚɡɨɜɨɝɨ 

ɫɟɩɚɪɚɬɨɪɚ ɏɏɏ. Ɇɟɠɮɚɡɧɵɣ ɭɪɨɜɟɧɶ «ɧɟɮɬɶ-ɜɨɞɚ» ɜ ɨɬɫɬɨɣɧɨɣ ɫɟɤɰɢɢ 

ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. 

Ɍɟɤɭɳɢɣ ɭɪɨɜɟɧɶ ɧɟɮɬɢ ɜ ɤɚɦɟɪɟ ɫɛɨɪɚ ɨɛɟɡɜɨɠɟɧɧɨɣ ɧɟɮɬɢ ɢɡɦɟɪɹɟɬɫɹ 

ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɤɥɚɩɚɧɚɦɢ. 

 

 
Ɋɢɫɭɧɨɤ 2.9 – ɫɯɟɦɚ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

ɇɟɮɬɹɧɨɣ ɝɚɡ, ɨɬɞɟɥɢɜɲɢɣɫɹ ɧɚ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɜ ɏɏɏɏɏɏ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɨɱɢɫɬɤɭ ɨɬ ɤɚɩɟɥɶɧɨɣ ɠɢɞɤɨɫɬɢ ɜ ɝɚɡɨɜɵɣ ɫɟɩɚɪɚɬɨɪ ɫɟɬɱɚɬɵɣ 

ɏɏɏɏɏɏ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ ɧɚ ɭɡɟɥ ɪɚɫɩɪɟɞɟɥɟɧɢɹ. 

ȼ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ (ɧɟɞɨɫɬɚɬɤɚ ɝɚɡɚ ɞɥɹ ɩɨɞɚɱɢ ɩɨɬɪɟɛɢɬɟɥɹɦ) ɧɚ 

ɜɯɨɞ ɏɏɏɏɏɏ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɝɚɡɚ 

ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬ ɭɡɥɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɩɨɫɥɟ ɏɏɏɏɏɏ ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɸɳɢɣ. 

Ʉɨɧɞɟɧɫɚɬ ɢɡ ɏɏɏɏɏɏ ɢ ɏɏɏɏɏɏ ɨɬɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨ ɭɪɨɜɧɸ 

ɱɟɪɟɡ ɪɟɝɭɥɢɪɭɸɳɢɟ ɨɬɫɟɱɧɵɟ ɡɚɬɜɨɪɵ ɢ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ 

ɤɥɚɩɚɧ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɨɞɡɟɦɧɵɟ ɞɪɟɧɚɠɧɵɟ ɟɦɤɨɫɬɢ ɏɏɏɏɏɏ. 
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Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ ɧɚɫɨɫɚɦɢ ɛɥɨɤɚ 

ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ ɏɏɏɏɏɏ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɚɱɚ ɢɧɝɢɛɢɬɨɪɚ 

ɝɢɞɪɚɬɨɨɛɪɚɡɨɜɚɧɢɹ (ɦɟɬɚɧɨɥɚ) ɜ ɥɢɧɢɢ ɝɚɡɚ. 

ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ ɢɡ ɏɏɏɏɏɏ ɩɨ ɨɛɳɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ 

ɞɚɜɥɟɧɢɟɦ (ɏɏɏɏɏɏ) Ɇɉɚ ɨɬɜɨɞɢɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɥɚɫɬɨɜɵɯ ɢ 

ɫɬɨɱɧɵɯ ɜɨɞ. Ɂɚɦɟɪ, ɫɭɦɦɢɪɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɧɚ ɨɱɢɫɬɤɭ, 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɯɨɞɨɦɟɪɨɦ.  

ɉɨɫɥɟ ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏɏɏɏ ɧɟɮɬɶ ɩɨ ɨɛɳɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɱɟɪɟɡ ɭɡɟɥ 

ɫɦɟɲɟɧɢɹ ɢ ɡɚɞɜɢɠɤɢ ɩɨɫɬɭɩɚɟɬ ɜ ɤɨɧɰɟɜɵɟ ɫɟɩɚɪɚɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ ɏɏɏɏɏɏ 

ɞɥɹ ɞɟɝɚɡɚɰɢɢ ɩɪɢ ɧɢɡɤɨɦ ɞɚɜɥɟɧɢɢ ɧɚ ɩɪɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ ɏɏɏɏɏɏ 

ɏɏɏɏɏɏ ɛɥɨɤɚ ɧɚɫɨɫɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɪɟɤɚɱɤɢ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɢɫɬɵɯ ɫɨɥɟɣ ɜ ɜɨɞɨɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɚɱɢ ɩɪɟɫɧɨɣ ɜɨɞɵ ɩɟɪɟɞ ɫɟɩɚɪɚɬɨɪɚɦɢ 

ɏɏɏɏɏɏ ɱɟɪɟɡ ɭɡɟɥ ɫɦɟɲɟɧɢɹ ɏɏɏɏɏɏ ɫ ɪɚɫɯɨɞɨɦ ɨɬ ɏɏɏ ɞɨ ɏɏɏ ɦ3 ɱɚɫ. 

Ɍɚɤɠɟ, ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, ɩɟɪɟɞ ɭɡɥɨɦ 

ɫɦɟɲɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɫɬɚɰɢɨɧɚɪɧɵɣ ɩɨɬɨɱɧɵɣ ɜɥɚɝɨɦɟɪ ɫ ɩɪɟɞɟɥɨɦ ɢɡɦɟɪɟɧɢɹ 

ɨɬ ɏɏ ɞɨ ɏɏɏ % ɨɛɴɟɦɧ. 

Ⱦɚɜɥɟɧɢɟ (ɢɡɛ.) ɜ ɤɨɧɰɟɜɵɯ ɫɟɩɚɪɚɰɢɨɧɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɏ ɏɏɏ ɏɏ (ɪɢɫɭɧɨɤ 

2.10) ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɏɏɏ ɏɏɏ Ɇɉɚ. 

ȼɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɨɬ ɏɏɏ ɦɨɠɟɬ ɩɨɞɚɜɚɬɶɫɹ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɧɚ 

ɩɪɢɟɦ ɧɚɫɨɫɨɜ ɏɏɏ, ɏɏɏ ɏɏɏ ɛɥɨɤɚ ɧɚɫɨɫɧɨɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɪɟɤɚɱɤɢ. 

ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɚɯ ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦ ɤɥɚɩɚɧɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɧɚ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɧɚɫɨɫɨɜ ɏɏɏ ɏɏɏ 

ɏɏɏ. 

ɉɪɢ ɩɨɞɚɱɟ ɧɟɮɬɢ ɫ ɏɏɏ ɏɏɏ ɜ ɪɟɡɟɪɜɭɚɪɵ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɚɩɩɚɪɚɬɟ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɤɥɚɩɚɧɚɦɢ-ɪɟɝɭɥɹɬɨɪɚɦɢ. 
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Ɋɢɫɭɧɨɤ 2.10 – ɫɯɟɦɚ ɤɨɧɰɟɜɨɣ ɫɟɩɚɪɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ⱦɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɩɨɥɧɟɧɢɹ ɫɟɩɚɪɚɬɨɪɨɜ ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ 

ɠɢɞɤɨɫɬɢ ɫ ɏɏɏ ɏɏɏ ɧɚ ɩɪɢɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɫɨɫɨɜ ɏɏɏ ɏɏɏ, ɡɚɩɨɪɧɚɹ 

ɚɪɦɚɬɭɪɚ ɧɚ ɭɡɥɚɯ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɪɨɜɧɹ ɧɟ ɩɟɪɟɤɪɵɜɚɟɬɫɹ, ɫɟɤɭɳɚɹ ɡɚɞɜɢɠɤɚ 

ɨɫɬɚɜɥɹɟɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɚɜɚɪɢɣɧɨɝɨ 

ɭɪɨɜɧɹ ɜ ɏɏɏ ɏɏɏ, ɤɥɚɩɚɧɵ ɩɪɢɨɬɤɪɵɜɚɸɬɫɹ ɢ ɫɛɪɚɫɵɜɚɸɬ ɢɡɛɵɬɨɱɧɭɸ 

ɠɢɞɤɨɫɬɶ ɜ ɏɏɏ ɏɏɏ ɏɏɏ, ɫɨɜɦɟɫɬɧɨ ɫ ɠɢɞɤɨɫɬɶɸ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɤɨɧɰɟɜɵɯ 

ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏ ɏɏɏ.  

ɉɨɫɥɟ ɫɟɩɚɪɚɬɨɪɨɜ ɏɏɏɏɏɏ ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɦɨɠɟɬ ɩɨɫɬɭɩɚɬɶ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɞoɩoɞɝɨɬoɜɤɢ ɜ ɪɟɡɟɪɜɭɚɪɧɵɣ ɩɚɪɤ ɏɏɏ ɏɏɏ ɏɏɏ (ɪɢɫɭɧɨɤ 2.11).  

 ɉɨ ɨɫɧɨɜɧɨɣ ɫɯɟɦɟ ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɏɏɏɏɏɏ ɢ 

ɩɨɞɚɟɬɫɹ ɧɚ ɩɟɱɢ ɏɏɏɏɏɏɏɏɏ ɢ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɏɏɏ ɩɪɢ ɩɨɦɨɳɢ ɧɚɫɨɫɨɜ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɟɪɟɤɚɱɤɢ. 

ɇɚɫɨɫɚɦɢ ɧɟɮɬɶ ɩɨɞɚɟɬɫɹ ɫ ɞɚɜɥɟɧɢɟɦ ɏɏɏ ɏɏɏ Ɇɉɚ ɱɟɪɟɡ ɡɚɬɜɨɪ ɢ 

ɡɚɞɜɢɠɤɢ ɜ ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɛɥɨɤ, ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɞɨ 

ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɏɏɏ ɞɨ ɏɏɏ °ɋ). 

ɇɚɫɨɫɚɦɢ ɧɟɮɬɶ ɩɨɞɚɟɬɫɹ ɫ ɞɚɜɥɟɧɢɟɦ ɏɏɏ - ɏɏɏ Ɇɉɚ ɱɟɪɟɡ ɡɚɬɜɨɪ ɏɏɏ, 

ɡɚɞɜɢɠɤɢ ɩɨɫɥɟ ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɚ ɧɚ ɜɯɨɞ ɜ ɩɟɱɶ ɨɝɧɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚ ɏɏ ɏɏɏ ɏ 

ɞɥɹ ɧɚɝɪɟɜɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɏɏɏ ɞɨ ɏɏɏ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ 

ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɟɚɝɟɧɬɚ-

ɞeɷɦɭɥɶɝaɬɨɪɚ).  
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Ɋɢɫɭɧɨɤ 2.11 – ɫɯɟɦɚ ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ 

 

Ƚɚɡ ɞɥɹ ɩɢɬɚɧɢɹ ɝɨɪɟɥɨɤ ɏɏɏ ɨɬɛɢɪɚɟɬɫɹ ɢɡ ɪɚɫɯɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɭɡɥɚ 

ɭɱɟɬɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɚɡɚ ɢ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɫ ɞɚɜɥɟɧɢɟɦ ɏɏɏ Ɇɉɚ ɜ 

ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɲɤɚɮɧɨɣ ɏɏɏ ɢ ɭɡɟɥ ɨɱɢɫɬɤɢ ɝɚɡɚ ɏɏɏ. ɉɨɫɥɟ 

ɞɨɨɱɢɫɬɤɢ ɢ ɪɟɞɭɰɢɪɨɜɚɧɢɹ ɞɨ ɞɚɜɥɟɧɢɹ ɧɟ ɛɨɥɟɟ ɏɏɏ Ɇɉɚ ɝɚɡ ɩɨɫɬɭɩɚɟɬ ɧɚ 

ɡɚɩɚɥɶɧɵɟ ɝɨɪɟɥɤɢ ɢ ɜ ɤɚɦɟɪɵ ɫɝɨɪɚɧɢɹ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟɣ ɜɨɡɞɭɯɚ, 

ɫɠɢɝɚɟɬɫɹ ɜ ɤɚɦɟɪɚɯ ɫɝɨɪɚɧɢɹ ɧɚɝɪɟɜɚɬɟɥɟɣ. ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɝɚɡɚ ɱɟɪɟɡ 

ɞɵɦɨɜɵɟ ɬɪɭɛɵ ɜɵɜɨɞɹɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɂɡ ɩɟɱɢ ɏɏɏ ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ  ɏɏɏ … ɏɏɏ °ɋ ɱɟɪɟɡ 

ɡɚɞɜɢɠɤɢ ɩɨɫɬɭɩɚɟɬ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɩɥɨɳɚɞɤɭ ɏɏɏ ɢ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 

ɡɚɞɜɢɠɤɢ ɜ ɨɬɫɬɨɣɧɢɤɢ ɧɟɮɬɢ ɏɏɏ, ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ 

ɩɨ ɩɨɥɧɨɦɭ ɫɟɱɟɧɢɸ ɚɩɩɚɪɚɬɚ (ɛɟɡ ɨɬɜɨɞɚ ɝɚɡɚ). 

ȼ ɨɬɫɬɨɣɧɢɤɚɯ ɏɏɏ ɩɪɢ ɞɚɜɥɟɧɢɢ ɏɏɏ Ɇɉɚ ɩɪɨɢɫɯɨɞɢɬ ɫɛɪɨɫ ɜɨɞɵ ɞɨ 

ɨɫɬɚɬɨɱɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɏ % ɦɚɫɫ. Ɇɟɠɮɚɡɧɵɣ ɭɪɨɜɟɧɶ ɜ ɨɬɫɬɨɣɧɢɤɚɯ «ɧɟɮɬɶ-

ɜɨɞɚ» ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɡɚɬɜɨɪɚɦɢ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ. 

Ɉɬɞɟɥɢɜɲɚɹɫɹ ɜ ɨɬɫɬɨɣɧɢɤɚɯ ɏɏɏ ɜɨɞɚ ɫ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɏɏ ɏɏɏ Ɇɉɚ 
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ɩɨ ɨɛɴɟɞɢɧёɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɩɨɞɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɫɬɨɱɧɵɯ ɜɨɞ 

ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ. 

ɉɨɫɥɟ ɨɬɫɬɨɣɧɢɤɨɜ ɧɟɮɬɶ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ, ɍɉɈɇ ɢɥɢ ɭɡɥɵ ɫɦɟɲɟɧɢɹ ɫ 

ɩɪɟɫɧɨɣ ɜɨɞɨɣ ɏɏɏ ɏ ɩɨɞɚɟɬɫɹ ɜ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɵ ɏɏɏ ɏɏ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɢɫɯɨɞɢɬ ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɧɟɮɬɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɦ ɩɨɥɟ ɞɨ ɨɫɬɚɬɨɱɧɨɝɨ 

ɫɨɞɟɪɠɚɧɢɹ ɏɏ  % ɦɚɫɫ. Ɋɚɫɯɨɞ ɩɪɟɫɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɨɣ ɧɚ ɭɡɥɚɯ ɫɦɟɲɟɧɢɹ 

ɏɏɏ, ɫɨɫɬɚɜɥɹɟɬ ɨɬ ɏɏ ɞɨ ɏɏ ɦ3/ɱɚɫ (ɨɬ ɏɏ ɞɨ ɏɏ ɦ3/ɱɚɫ ɧɚ ɤɚɠɞɵɣ 

ɷɥɟɤɬɪɨɞeɝɢɞɪaɬɨɪ). Ɋɚɛɨɬɚ ɷɥɟɤɬɪɨɞeɝɢɞɪaɬɨɪɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɨɥɧɨɦɭ 

ɫɟɱɟɧɢɸ ɚɩɩɚɪɚɬɨɜ. Ɇɟɠɮɚɡɧɵɣ ɭɪɨɜɟɧɶ «ɧɟɮɬɶ-ɜɨɞɚ» ɜ ɚɩɩɚɪɚɬɚɯ ɢɡɦɟɪɹɟɬɫɹ 

ɭɪɨɜɧɟɦɟɪɨɦ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚɬɜɨɪɚɦɢ, ɪɟɝɭɥɢɪɭɸɳɢɦɢ. Ɉɬɞɟɥɢɜɲɚɹɫɹ ɜ ɏɏ 

ɏɏ ɜɨɞɚ ɫ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ ɏɏ ɏɏ Ɇɉɚ ɩɨ ɨɛɴɟɞɢɧёɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ 

ɩɨɞɚɟɬɫɹ ɧɚ ɭɫɬɚɧɨɜɤɭ ɩɨɞɝɨɬɨɜɤɢ ɫɬɨɱɧɵɯ ɜɨɞ ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ. Ɉɬɞɟɥɢɜɲɚɹɫɹ 

ɜɨɞɚ ɦɨɠɟɬ ɨɬɜɨɞɢɬɶɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɧɚ ɜɯɨɞ ɏɏ ɏɏ ɞɥɹ ɪɟɤɭɩɟɪɚɰɢɢ ɬɟɩɥɚ 

ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ. 

ɇɚ ɍɉɇ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɦɟɪ ɢ ɫɭɦɦɢɪɨɜɚɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, 

ɫɥɢɜɚɟɦɨɣ ɫ ɨɬɫɬɨɣɧɢɤɨɜ ɏɏ ɏɏ, ɏɏ ɏɏ ɢ ɏɏ ɏɏ, ɢ ɧɚɩɪɚɜɥɹɟɦɨɣ ɧɚ ɨɱɢɫɬɤɭ ɧɚ 

ɭɫɬɚɧɨɜɤɭ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɩɥɚɫɬɨɜɵɯ ɢ ɫɬɨɱɧɵɯ ɜɨɞ. 

ɇɟɮɬɶ ɩɨ ɨɛɴɟɞɢɧɟɧɧɨɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ ɢɡ ɏɏ ɏɏ ɱɟɪɟɡ ɩɪɨɬɨɱɧɵɣ 

ɜɥɚɝɨɦɟɪ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɫɟɩɚɪɚɬɨɪɨɜ ɤɨɧɰɟɜɵɯ ɏɏ ɏɏ ɫ ɨɛɜɨɞɧɟɧɧɨɫɬɶɸ ɞɨ 

ɏɏ  % ɦɚɫɫ. ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɏɏ … ɏɏ °ɋ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɞɟɝɚɡɚɰɢɹ ɝɨɪɹɱɟɣ 

ɧɟɮɬɢ. ɍɪɨɜɟɧɶ ɧɟɮɬɢ ɜ ɏɏ ɏɏ ɢɡɦɟɪɹɟɬɫɹ ɭɪɨɜɧɟɦɟɪɨɦ. 

Ⱦɚɜɥɟɧɢɟ (ɢɡɛ.) ɜ ɤɨɧɰɟɜɵɯ ɫɟɩɚɪɚɬɨɪɚɯ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ ɏ ɏɏ ɏ Ɇɉɚ. 

ɇɟɮɬɹɧɨɣ ɝɚɡ ɫ ɏ ɏɏ ɏ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɛɥɨɤɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ 

ɭɫɬɚɧɨɜɨɤ ɏɏɏ ɏ ɧɚ ɩɥɨɳɚɞɤɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɏɏ ɏɏ. 

ɇɚɫɨɫɚɦɢ ɏ ɏɏ ɏ, ɏɏ ɏɏ  ɧɟɮɬɶ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɏɏ ɞɥɹ 

ɧɚɝɪɟɜɚ (ɨɛɪɚɬɧɵɦ ɩɨɬɨɤɨɦ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ) ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ + ɏ ɞɨ + ɏɏ °ɋ 

ɜ ɪɟɡɟɪɜɭɚɪɵ ɏɏɏɏ ɏɏ (ɏ ɪɚɛɨɱɢɯ ɢ ɏ ɪɟɡɟɪɜɧɵɣ). 
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 Ɉɛɜɹɡɤɚ ɫɵɪɶɟɜɵɯ ɪɟɡɟɪɜɭɚɪɨɜ ɏɏ ɏɏ  ɦ3 ɏɏ ɏɏ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɯ 

ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ. ȼ 

ɏ ɏɏ ɏ ɦ3 ɏ ɏɏ ɏ ɜɨɡɦɨɠɧɨ ɜɵɱɢɫɥɟɧɢɟ ɨɛɴɟɦɚ ɧɟɮɬɢ ɩɨ ɭɪɨɜɧɸ ɩɨɞɬɨɜɚɪɧɨɣ 

ɜɨɞɵ ɢ ɧɟɮɬɢ. 

ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɪɟɡɟɪɜɭɚɪɵ ɹɜɥɹɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɢ 

ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɧɟɮɬɢ ɢ ɞɨɜɟɞɟɧɢɹ ɟɟ ɞɨ ɬɨɜɚɪɧɨɝɨ ɤɚɱɟɫɬɜɚ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɚɹ ɪɚɛɨɬɚ ɪɟɡɟɪɜɭɚɪɨɜ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɪɟɡɟɪɜɭɚɪ – 

ɪɟɡɟɪɜɭɚɪ ɩɨɞɝɨɬɨɜɥɟɧɧɨɣ ɧɟɮɬɢ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɞɚɱɢ ɧɟɮɬɢ ɢɡ 

ɪɟɡɟɪɜɭɚɪɚ ɜ ɪɟɡɟɪɜɭɚɪ ɫ ɭɪɨɜɧɹ ɏɏ ɦ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ. 

Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜɭɚɪ ɏɏɏɏ  ɏ ɏɏ ɏ ɦ3 ɏɏ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ 

ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɫ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɩɥɚɫɬɨɜɵɯ ɢ ɫɬɨɱɧɵɯ 

ɜɨɞ, ɜ ɫɥɭɱɚɟ ɨɫɬɚɧɨɜɤɢ (ɩɥɚɧɨɜɨɣ ɢɥɢ ɚɜɚɪɢɣɧɨɣ) ɏɏ. 

Ɍɨɜɚɪɧɚɹ ɧɟɮɬɶ ɩɨɫɥɟ ɧɚɫɨɫɚ ɜɧɟɲɧɟɣ ɩɟɪɟɤɚɱɤɢ ɏɏɏɏ ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ 

ɩɨɞɚɟɬɫɹ ɜɨ ɜɯɨɞɧɨɣ ɤɨɥɥɟɤɬɨɪ ɏɏ ɏɏ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ 

ɧɟɮɬɢ (ɏɏ ɏɏ) ɢ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɩɨɬɨɤɚ. Ɉɫɧɨɜɧɚɹ ɱɚɫɬɶ ɧɟɮɬɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɪɚɛɨɱɭɸ ɢɡɦɟɪɢɬɟɥɶɧɭɸ ɥɢɧɢɸ ɏɆɏ (ɲɚɪɨɜɵɟ ɤɪɚɧɵ) ɢ ɞɚɥɟɟ ɱɟɪɟɡ ɡɚɞɜɢɠɤɭ 

ɩɨɞɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɵ ɧɟɮɬɢ ɏɏ ɏɏ ɏɏ ɏɏ ɏɏ ɏɏ.  

ɂɡ ɜɵɯɨɞɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ ɏɏ (ɧɟɮɬɶ ɧɚ ɏɏ) ɱɟɪɟɡ ɳɟɥɟɜɨɟ ɩɪɨɛɨɡɚɛɨɪɧɨɟ 

ɭɫɬɪɨɣɫɬɜɨ ɫ ɥɭɛɪɢɤɚɬɨɪɨɦ ɨɬɛɢɪɚɟɬɫɹ ɱɚɫɬɶ ɧɟɮɬɢ ɜ ɛɥɨɤ ɢɡɦɟɪɟɧɢɣ 

ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ (ɏɏ) ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

ɇɟɮɬɶ ɩɨɫɥɟ ɏɏ ɱɟɪɟɡ ɲɚɪɨɜɨɣ ɤɪɚɧ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɧɟɮɬɟɩɪɨɜɨɞ ɧɚ ɏɏ. 

ɉɨɞɝɨɬɨɜɥɟɧɧɚɹ ɧɟɮɬɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬ ɩɥɸɫ ɏ ɞɨ ɩɥɸɫ ɏɏ °ɋ ɱɟɪɟɡ ɏ 

ɏɏ ɏɏ ɏ, ɡɚɞɜɢɠɤɭ ɩɪɨɯɨɞɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɏɏ ɏɏ  ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɞɥɹ 

ɨɯɥɚɠɞɟɧɢɹ, ɩɨɞɚɟɬɫɹ ɜ ɪɟɡɟɪɜɭɚɪɵ ɏ ɏɏ ɏɏ ɏ ɦ3 ɏɏ ɏɏ ɪɚɫɲɢɪɟɧɢɹ 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ ɏɏ.  

ɂɡ ɪɟɡɟɪɜɭɚɪɨɜ ɏɏ ɏɏɏ ɏ ɦ3 ɏɏ ɏ ɧɟɮɬɶ ɩɨɫɬɭɩɚɟɬ ɧɚ ɧɚɫɨɫ ɩɟɪɟɤɚɱɤɢ 

ɧɟɮɬɢ ɏɏ ɏ ɏɏ ɏ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ. Ⱦɚɥɟɟ ɧɟɮɬɶ ɧɚɫɨɫɨɦ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ 
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ɤ ɧɚɫɨɫɚɦ ɧɟɮɬɢ ɏɏ ɏ (ɏ ɪɚɛ.+ ɏ ɪɟɡ.) ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɨɝɨ ɩɭɧɤɬɚ ɏɏ ɏ ɏɏ ɏ ɞɥɹ 

ɩɨɞɚɱɢ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ. Ɍɚɤ ɠɟ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ 

ɏɏ ɏ ɦ3 ɏɏ ɏ ɱɟɪɟɡ ɡɚɞɜɢɠɤɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɩɨɞɚɱɚ ɧɟɮɬɢ ɫɚɦɨɬɟɤɨɦ ɤ ɧɚɫɨɫɚɦ 

ɧɟɮɬɢ ɏɏ ɏ (ɏ ɪɚɛ.+ ɏ ɪɟɡ.) ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɨɝɨ ɩɭɧɤɬɚ ɏ ɏ ɏ ɏ ɏ ɏ ɞɥɹ ɩɨɞɚɱɢ 

ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɩɨ ɦɚɝɢɫɬɪɚɥɶɧɨɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ. 

 

2.5 Ȼɨɪɶɛɚ ɫ ɷɦɭɥɶɫɢɹɦɢ ɢ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɦɢ 
ɨɬɥɨɠɟɧɢɹɦɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ 

ȺɋɉɈ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɨɫɬɚɜ, ɫɬɪɭɤɬɭɪɭ ɢ ɫɜɨɣɫɬɜɚ ɨɬɥɨɠɟɧɢɣ ɤɚɠɞɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟɮɬɢ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. ȼ Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɞɥɹ ɛɨɪɶɛɵ ɫ 

ɨɬɥɨɠɟɧɢɹɦɢ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɢɡɢɱɟɫɤɢɟ ɢ ɬɟɪɦɢɱɟɫɤɢɟ ɦɟɬɨɞɵ.  

Ʉɨɦɩɚɧɢɹ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɹɯ Ɂɚɩɚɞɧɨɣ 

ɋɢɛɢɪɢ ɜ ɤɚɱɟɫɬɜɟ ɫɩɨɫɨɛɚ ɛɨɪɶɛɵ ɫ ȺɋɉɈ ɩɪɢɦɟɧɹɟɬ ɩɪɨɦɵɜɤɭ ɫɤɜɚɠɢɧ 

ɝɨɪɹɱɟɣ ɧɟɮɬɶɸ ɱɟɪɟɡ ɡɚɬɪɭɛɧoɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɞɜɢɠɧɨɝɨ ɏ ɏ ɏ 

ɏ. Ɇɟɬɨɞ ɪɚɫɬɜɨɪɟɧɢɹ ɩɚɪɚɮɢɧɨɜ ɝɨɪɹɱɟɣ ɧɟɮɬɶɸ ɞɨɫɬɚɬɨɱɧɨ ɷɮɮɟɤɬɢɜɟɧ ɢ 

ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɤɜɚɠɢɧ, ɤɚɤ ɮɨɧɬɚɧɧɨɝɨ ɮɨɧɞɚ, ɬɚɤ ɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ. 

Ɍɟɯɧɨɥɨɝɢɹ ɹɜɥɹɟɬɫɹ ɤɨɦɩɥɟɤɫɧɨɣ ɩɪɢ ɩɪɨɦɵɜɤɟ ɫɤɜɚɠɢɧ ɨɬ ɩɚɪɚɮɢɧɚ ɢ 

ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɩɥɚɜɥɟɧɢɹ 

ɤɚɛɟɥɹ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɚ ɬɚɤɠɟ ɬɪɭɞɨёɦɤɨɫɬɶ ɢ ɞɨɪɨɝɨɜɢɡɧɚ 

ɬɟɯɧɨɥɨɝɢɢ.  

ɋɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɦ, ɬɚɤ ɤɚɤ ɫɵɪɚɹ ɧɟɮɬɶ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 

ɚɩɩɚɪɚɬ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɢ ɞeɷɦɭɥɶɝɚɬɨɪ ɞɥɹ ɭɞɚɥɟɧɢɹ ɜɨɞɵ ɢ ɬɜёɪɞɵɯ ɜɟɳɟɫɬɜ. 

ɉɪɨɦɵɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɞɢɫɩɟɪɝɚɬɨɪɚ ɩɚɪɚɮɢɧɨɜ (ɫɭɥɶɮɨɧɚɬ), 

ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɫɬɜɨɪɟɧɢɸ ɩɚɪɚɮɢɧɨɜ ɜ ɝɨɪɹɱɟɣ ɧɟɮɬɢ. 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɚ ɦɨɠɟɬ ɡɚɤɥɸɱɚɬɶɫɹ ɜ ɫɧɢɠɟɧɢɢ ɨɩɚɫɧɨɫɬɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɡɛɵɬɨɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɪɢ ɞɨɛɵɱɟ ɧɟɮɬɢ ɫ ɧɢɡɤɨɣ 
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ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɫɩɵɲɤɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚɸɳɟɝɨ ɪɟɚɝɟɧɬɚ ɩɨɞɧɢɦɚɟɬɫɹ ɧɚ 

15-20 oC ɜɵɲɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ ɩɚɪɚɮɢɧɚ.  

Ɍɚɤɠɟ ɤɨɦɩɚɧɢɹ ɩɪɢɦɟɧɹɟɬ ɦɟɯɚɧɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ ɨɬɥɨɠɟɧɢɣ ɫɤɪɟɛɤɚɦɢ 

(ɪɢɫɭɧɨɤ 2.12). Ɍɟɯɧɨɥɨɝɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɨɣ ɢ 

ɨɬɪɚɛɨɬɚɧɧɨɣ. ɋɤɪɟɛɤɨɜɚɧɢɟ ɫɤɜɚɠɢɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɵɫɬɪɨ ɢ ɨɛɥɚɞɚɟɬ ɧɢɡɤɨɣ 

ɫɬɨɢɦɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɬɪɭɞɨёɦɤɨɫɬɶɸ. Ɉɞɧɚɤɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɩɪɢɜɥɟɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. ɇɟɞɨɫɬɚɬɤɚɦɢ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ 

ɜɵɫɨɤɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɨɞɛɪɨɫɨɜ ɢ ɨɛɪɵɜɨɜ ɫɤɪɟɛɤɨɜ, ɜɵɜɨɞ ɫɤɜɚɠɢɧɵ ɜ ɪɟɦɨɧɬ 

ɢ ɜɟɪɨɹɬɧɨɫɬɶ ɨɬɥɨɠɟɧɢɹ ɩɚɪɚɮɢɧɚ ɜ ɤɨɥɥɟɤɬɨɪɚɯ.  

 

 
Ɋɢɫɭɧɨɤ 2.12 – ɩɪɢɦɟɪ ɫɤɪɟɛɤɚ ɞɥɹ ɨɱɢɫɬɤɢ ɇɄɌ ɨɬ ȺɋɉɈ 

 

Ⱦɥɹ ɛɨɪɶɛɵ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɧɚ ɩɪɨɦɵɫɥɟ ɢɫɩɨɥɶɡɭɸɬ 

ɪɚɡɥɢɱɧɵɟ ɞɟɷɦɭɥɶɝɚɬɨɪɵ. ɉɪɨɜɨɞɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɢɫɩɵɬɚɧɢɹ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɭɫɥɨɜɢɹɯ ɩɨ ɪɚɛɨɬɟ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɧɚ ɨɛɪɚɡɰɵ ɧɟɮɬɢ (ɪɢɫɭɧɨɤ 2.13). 
 

 
Ɋɢɫɭɧɨɤ 2.13 – ɩɪɢɦɟɧɟɧɢɟ ɞɟɷɦɭɥɶɝɚɬɨɪɨɜ ɧɚ ɧɟɮɬɶ ɏɏɏɏɏɏɏɏɏɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɦɟɧɹɸɬɫɹ ɞɟɷɦɭɥɶɝɚɬɨɪɵ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɢ ɏ ɏ ɏ 

ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɫ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 

ɧɨɪɦɚɦ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɢ ɬɪɟɛɨɜɚɧɢɹɦ ɉɨɥɨɠɟɧɢɹ Ʉɨɦɩɚɧɢɢ ɏ ɏ ɏ ɏ 

ɏ ɏ ɏ ɏ ɏ. Ⱦɨɡɢɪɨɜɤɢ ɪɟɚɝɟɧɬɨɜ ɨɩɪɟɞɟɥɟɧɵ ɨɩɵɬɧɵɦ ɩɭɬɟɦ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ, 

ɚ ɢɯ ɩɨɞɚɱɚ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɯɟɦɟ ɧɚ ɪɢɫɭɧɤɟ 2.14.  

 

 
Ɋɢɫɭɧɨɤ 2.14 – ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɍɉɇ ɘɌɆ 
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  2.6 ȼɵɜɨɞ ɩɨ ɝɥɚɜɟ 

 

Ɋɚɫɫɦɨɬɪɟɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨ 

ɞɨɛɵɜɚɟɦɨɝɨ ɫɵɪɶɹ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ 

(ɚ ɬɚɤɠɟ ɜɵɩɚɞɟɧɢɟ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ) ɡɧɚɱɢɦɚ ɞɥɹ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ ɏ 

ɏ ɏ ɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ ɟɝɨ ɫɢɫɬɟɦɵ ɫɛɨɪɚ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɬɪɚɧɫɩɨɪɬɚ ɫɤɜɚɠɢɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ.  ɉɨɢɫɤ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɷɬɨɣ 

ɩɪɨɛɥɟɦɵ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɚɤɬɭɚɥɶɧɟɟ, ɩɨɷɬɨɦɭ ɜ ɫɥɟɞɭɸɳɟɦ 

ɪɚɡɞɟɥɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɞɨɜɨɥɶɧɨ ɧɟɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɦɟɬɨɞ ɜɥɢɹɧɢɹ ɧɚ 

ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɢ, ɚ ɢɦɟɧɧɨ – ɧɢɡɤɨɱɚɫɬɨɬɧɭɸ ɭɥɶɬɪɚɡɜɭɤɨɜɭɸ (ɜ 

ɤɨɦɛɢɧɚɰɢɢ ɬɚɤɠɟ ɫ ɬɟɩɥɨɜɨɣ) ɨɛɪɚɛɨɬɤɭ ɧɚ ɩɪɨɛɭ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɇɚ ɜɵɜɨɞɚɯ ɞɚɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɭɞɟɬ ɩɨɫɬɪɨɟɧɚ 

ɪɚɫɱɟɬɧɚɹ ɱɚɫɬɶ ɜɵɩɭɫɤɧɨɣ ɪɚɛɨɬɵ.
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3 ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɢɡɦɟɧɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɷɦɭɥɶɫɢɢ 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɥɚɛɨɪɚɬɨɪɧɵɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɜɥɢɹɧɢɹ ɮɢɡɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɹɡɤɨɫɬɶ 

ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ, ɚ ɬɚɤɠɟ ɛɭɞɟɬ ɜɵɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɦɟɬɨɞ ɨɛɪɚɛɨɬɤɢ.  

 

3.1 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ  
 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɵɛɪɚɧ ɨɛɪɚɡɟɰ ɫɵɪɨɣ ɧɟɮɬɢ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɵ ɏ ɏɏ % (ɞɚɥɟɟ ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ – ȼɇɗ), ɫ ɢɫɯɨɞɧɵɦ 

ɡɧɚɱɟɧɢɟɦ ɜɹɡɤɨɫɬɢ ɏ Хɏ  ɦɉɚ*ɫ.  

Ɉɛɪɚɡɟɰ ȼɇɗ (ɪɢɫɭɧɨɤ 3.1) ɨɬɨɛɪɚɧ ɢɡ ɧɟɮɬɟɫɛɨɪɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ 

ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (ɨɩɟɪɚɬɨɪ ɞɨɛɵɱɢ – ɏ Хɏ ɏ Хɏ ɏ Хɏɏ Хɏ 

ɏ Хɏ ɏ Хɏ ). Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2, ɢɡ ɤɨɬɨɪɵɯ 

ɫɥɟɞɭɟɬ, ɱɬɨ ɨɛɪɚɡɟɰ ɨɬɧɨɫɢɬɫɹ ɤ ɜɵɫɨɤɨɜɹɡɤɨɣ ɫɪɟɞɟ. 
 

 

Ɋɢɫɭɧɨɤ 3.1 – Ɉɛɪɚɡɟɰ ȼɇɗ 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɩɨɞɝɨɬɨɜɤɢ ɜɵɛɪɚɧɚ ɬɢɩɨɜɚɹ ɫɯɟɦɚ 

ɩɨɞɝɨɬɨɜɤɢ ɏ ɏ Хɏ ɏ Хɏ ɏ Хɏ ɏ Хɏ ɏ Хɏ Хɏ ɦɟɫɬɨɪɨɠɞɟɧɢɹ (ɉɪɢɥɨɠɟɧɢɟ Ⱥ). 
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3.1.1 Ɇɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɮɬɢ 

 

ȼ ɬɚɛɥɢɰɟ 3.1. ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɢɩɨɜɵɟ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɫɬɚɜɚ ɢ 

ɫɜɨɣɫɬɜ ȼɇɗ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌɨɜ [125-131]. 

Ɍɚɛɥɢɰɚ 3.1 – Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɮɬɢ 

№ ɉɚɪɚɦɟɬɪ ɇɌȾ ɋɭɳɧɨɫɬɶ ɦɟɬɨɞɢɤɢ 

1 ȼɹɡɤɨɫɬɶ ȽɈɋɌ 3900-85 [125] 

ɂɡɦɟɪɟɧɢɟ ɫɬɟɤɥɹɧɧɵɦ ɤɚɩɢɥɥɹɪɧɵɦ 
ɜɢɫɤɨɡɢɦɟɬɪɨɦ ɜɪɟɦɟɧɢ ɢɫɬɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɨɛɴɟɦɚ ɢɫɩɵɬɭɟɦɨɝɨ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɫɢɥɵ ɬɹɠɟɫɬɢ. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ 
ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ ɢɫɬɟɱɟɧɢɹ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɢ ɩɨɫɬɨɹɧɧɨɣ 
ɜɢɫɤɨɡɢɦɟɬɪɚ. Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ 
ɜɵɱɢɫɥɹɟɬɫɹ ɤɚɤ ɩɪɨɢɡɜɟɞɟɧɢɟ ɤɢɧ. ɜɹɡɤɨɫɬɢ ɢ 
ɩɥɨɬɧɨɫɬɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɩɪɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ 
ɬɟɦɩɟɪɚɬɭɪɟ; 

2 ɉɥɨɬɧɨɫɬɶ ȽɈɋɌ 3900-85 [126] 
ɜ ɢɫɫɥɟɞɭɟɦɭɸ ɠɢɞɤɨɫɬɶ ɩɨɝɪɭɠɚɟɬɫɹ ɚɪɟɨɦɟɬɪ, 
ɡɚɬɟɦ ɫɧɢɦɚɸɬɫɹ ɩɨɤɚɡɚɧɢɹ ɩɨ ɟɝɨ ɲɤɚɥɟ; 

3 
ɋɨɞɟɪɠɚɧɢɟ 
ɩɚɪɚɮɢɧɨɜ 

ȽɈɋɌ 11851-2018 [127] 

1) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɭɞɚɥɟɧɢɟ (ɷɤɫɬɪɚɤɰɢɹ, 
ɚɞɫɨɪɛɰɢɹ) ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɩɟɪɟɞ 
ɜɵɞɟɥɟɧɢɟɦ ɩɚɪɚɮɢɧɚ ɩɪɢ −20℃ ɫ ɩɨɦɨɳɶɸ 
ɚɰɟɬɨɧɚ ɢ ɬɨɥɭɨɥɚ;  
2) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɭɞɚɥɟɧɢɟ (ɜɚɤɭɭɦɧɚɹ 
ɩɟɪɟɝɨɧɤɚ ɫ ɨɬɛɨɪɨɦ ɮɪɚɤɰɢɣ ɩɪɢ (250−550)℃) 
ɚɫɮɚɥɶɬɨ-ɫɦɨɥɢɫɬɵɯ ɜɟɳɟɫɬɜ ɩɟɪɟɞ ɜɵɞɟɥɟɧɢɟɦ 
ɩɚɪɚɮɢɧɚ ɩɪɢ −20℃ ɫ ɩɨɦɨɳɶɸ ɫɩɢɪɬɚ ɢ ɷɮɢɪɚ; 

4 
ɋɨɞɟɪɠɚɧɢɟ 

ɜɨɞɵ 
ȽɈɋɌ 2477-2014 [128] 

1) ɠɢɞɤɨɫɬɶ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɩɟɪɟɝɨɧɹɟɬɫɹ ɫ ɫɦɟɫɢ 
ɫ ɪɚɫɬɜɨɪɢɬɟɥɟɦ ɜ ɤɨɥɛɟ ɫ ɯɨɥɨɞɢɥɶɧɢɤɨɦ; 
2) ɫɠɢɠɟɧɧɵɣ ɪɚɫɬɜɨɪɢɬɟɥɶ ɢ ɜɨɞɚ ɪɚɡɞɟɥɹɸɬɫɹ 
ɜ ɥɨɜɭɲɤɟ, ɪɚɫɬɜɨɪɢɬɟɥɶ ɰɢɤɥɢɱɟɫɤɢ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ 
ɤɨɥɛɭ; 

5 
ɋɨɞɟɪɠɚɧɢɟ 

ɫɟɪɵ 
ȽɈɋɌ 32139-2019 [129] 

ɨɛɪɚɡɟɰ ɠɢɞɤɨɫɬɢ ɩɨɦɟɳɚɸɬ ɜ ɩɭɱɨɤ ɢɡɥɭɱɟɧɢɹ 
ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɬɪɭɛɤɢ, ɢɡɦɟɪɹɸɬ ɫɢɝɧɚɥ 
ɜɨɡɛɭɠɞɟɧɧɨɝɨ ɢɡɥɭɱɟɧɢɹ, ɫɪɚɜɧɢɜɚɸɬ ɫ 
ɤɚɥɢɛɪɨɜɨɱɧɵɦɢ ɨɛɪɚɡɰɚɦɢ.  

6 
ɋɨɞɟɪɠɚɧɢɟ 
ɚɫɮɚɥɶɬɟɧɨɜ 

ɢ ɫɦɨɥ 
ȽɈɋɌ 11858-66 [130] 

ɜɵɞɟɥɟɧɢɟ ɚɫɮɚɥɶɬɟɧɨɜ ɧ-7ܥ𝐻16 / ɩɟɬɪɨɥɟɣɧɵɦ 
ɷɮɢɪɨɦ ɢ ɞɚɥɶɧɟɣɲɟɟ ɨɬɞɟɥɟɧɢɟ ɮɢɥɶɬɪɚɰɢɟɣ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɜ ɮɢɥɶɬɪɚɬɟ ɪɚɫɬɜɨɪɟɧɧɵɟ ɫɦɨɥɵ 
ɚɞɫɨɪɛɢɪɭɸɬɫɹ ɧɚ ɫɢɥɢɤɚɝɟɥɟ ɢ ɡɚɬɟɦ ɨɛɪɚɬɧɨ 
ɞɟɫɨɪɛɢɪɭɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɩɢɪɬɨ-ɬɨɥɭɨɥɶɧɨɣ 
ɫɦɟɫɢ.  

7 
ɋɨɞɟɪɠɚɧɢɟ 
ɯɥɨɪɢɫɬɵɯ 

ɫɨɥɟɣ 
ȽɈɋɌ 21534-76 [131] 

ɂɡɜɥɟɱɟɧɢɟ ɫɨɥɟɣ ɜɨɞɨɣ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɢɯ 
ɬɢɬɪɨɜɚɧɢɟɦ (ɢɧɞɢɤɚɬɨɪɧɵɦ ɢɥɢ 
ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢɦ) ɜ ɜɨɞɧɨɣ ɜɵɬɹɠɤɟ.  
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     3.1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

Ɋɚɫɲɢɪɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɬɚɛɥɢɰɟ 3.2 

Ɍɚɛɥɢɰɚ 3.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɦɟɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɨɛɪɚɡɰɚ ɧɟɮɬɢ  

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɇɟɬɨɞɢɤɚ Ɋɟɡɭɥɶɬɚɬ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

1 ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 𝟐𝟎℃, ɤɝ/ɦ3 [126] ɏ Хɏ 
Ɍɹɠɟɥɚɹ [62] 

 

2 ȼɹɡɤɨɫɬɶ ɧɟɮɬɢ ɩɪɢ 𝟐𝟎℃, ɦɉɚ*ɫ [125] ɏ Хɏ ȼɵɫɨɤɨɜɹɡɤɚɹ [63] 

3 Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɜɨɞɵ, % [128] ɏ Хɏ ȼɵɫɨɤɨɨɛɜɨɞɧɟɧɧɚɹ [62] 

4 Ɇɚɫɫɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ, % ɦɚɫɫ.    

ɫɦɨɥ ɫɢɥɢɤɚɝɟɥɟɜɵɯ [130] ɏ Хɏ 

ɋɦɨɥɢɫɬɚɹ [63] 
ɚɫɮɚɥɶɬɟɧɨɜ [130] ɏ Хɏ 

ɩɚɪɚɮɢɧɨɜ [127] ɏ Хɏ ȼɵɫɨɤɨɩɚɪɚɮɢɧɢɫɬɚɹ [63] 

ɉɪɢɦɟɱɚɧɢɟ – ɩɟɪɟɞ ɨɩɪɟɞɟɥɟɧɢɟɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɟɮɬɢ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɟɟ 

ɨɛɟɡɜɨɠɢɜɚɧɢɟ ɫɭɯɢɦ ɯɥɨɪɢɫɬɵɦ ɤɚɥɶɰɢɟɦ. 

 

  3.2 Ʌɚɛɨɪɚɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ 

 

     3.2.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ  

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɨɫɶ ɫɥɟɞɭɸɳɟɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: 

1. ɜɢɫɤɨɡɢɦɟɬɪ ɒɬɚɛɢɧɝɟɪɚ SVM 3000; 

2. ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɦɨɣɤɚ Bradex; 

3. ɬɟɪɦɨɫɬɚɬ ɜɨɞɹɧɨɣ ɫɟɪɢɢ. 

Ⱦɥɹ ɮɢɤɫɚɰɢɢ ɢɡɦɟɪɟɧɢɹ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɟɮɬɢ ɢɫɩɨɥɶɡɨɜɚɥɫɹ 

ɜɢɫɤɨɡɢɦɟɬɪ ɒɬɚɛɢɧɝɟɪɚ SVM 3000 (ɪɢɫɭɧɨɤ 3.2), ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɣ ɤɨɬɨɪɨɝɨ 

ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.3.  
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Ɋɢɫɭɧɨɤ 3.2 – ɜɢɫɤɨɡɢɦɟɬɪ ɒɬɚɛɢɧɝɟɪɚ SVM 3000  

 

Ɍɚɛɥɢɰɚ 3.3 – Ⱦɢɚɩɚɡɨɧ ɢɡɦɟɪɟɧɢɹ ȼɢɫɤɨɡɢɦɟɬɪɚ ɒɬɚɛɢɧɝɟɪɚ SVM 3000 

Ɋɟɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ⱦɢɚɩɚɡɨɧ 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɦɉɚ*ɫ 0,2...104 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɦɦ2/ɫ 0,2...104 

ɉɥɨɬɧɨɫɬɶ ɤɝ/ɦ3 650...2000 

 

Ⱦɥɹ ɢɧɢɰɢɚɥɢɡɚɰɢɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɨɥɟɣ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 

ɭɥɶɬɪɚɡɜɭɤɨɜɵɟ ɝɟɧɟɪɚɬɨɪ ɢ ɢɡɥɭɱɚɬɟɥɶ – ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɦɨɣɤɚ Bradex 

«Ɉɱɢɫɬɢɬɟɥɶ» (ɪɢɫɭɧɨɤ 3.3), ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɜ ɬɚɛɥɢɰɟ 3.4. 
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Ɋɢɫɭɧɨɤ 3.3 – ɭɥɶɬɪɚɡɜɭɤɨɜɚɹ ɤɚɦɟɪɚ  

 

Ɍɚɛɥɢɰɚ 3.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɦɨɣɤɢ Bradex  

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȿɞ. ɢɡɦɟɪɟɧɢɹ Ⱦɢɚɩɚɡɨɧ 

ɑɚɫɬɨɬɚ ɤȽɰ ɯɯ 

ɇɚɩɪɹɠɟɧɢɟ ȼɬ ɯ 

Ɇɚɬɟɪɢɚɥ – ɩɥɚɫɬɢɤ, ɦɟɬɚɥɥ - ɯ 

ɉɢɬɚɧɢɟ ɨɬ ɛɚɬɚɪɟɟɤ ɬɢɩɚ ȺȺ ɲɬ. ɯ 

 

Ⱦɥɹ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɩɨɞɨɝɪɟɜ ɫ ɩɨɦɨɳɶɸ 

ɬɟɪɦɨɫɬɚɬɚ ɜɨɞɹɧɨɣ ɫɟɪɢɢ (ɪɢɫɭɧɨɤ 3.2), ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɬɜɨɪɢɬɟɥɹ ɛɵɥ 

ɢɫɩɨɥɶɡɨɜɚɧ ɬɨɥɭɨɥ.  
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1 – ɫɬɚɤɚɧ ɫ ɷɦɭɥɶɫɢɟɣ; 2 – ɜɨɞɹɧɨɣ ɬɟɪɦɨɫɬɚɬ; 3 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɥɚɛɨɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ȼɇɗ 

 

Ⱦɚɥɟɟ ɜ ɪɚɡɞɟɥɟ ɛɭɞɭɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ (ɍɁɈ) ɢ ɤɨɦɛɢɧɚɰɢɢ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫ ɍɁɈ ɧɚ 

ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ȼɇɗ.  

 

3.2.2 ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɢ 

 

ɐɟɥɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɧɚɝɪɟɜɚ ȼɇɗ ɫ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɲɚɝɨɦ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɟ ɜɹɡɤɨɫɬɢ. Ɇɟɬɨɞɢɤɚ ɡɚɤɥɸɱɚɥɚɫɶ ɜ 

ɫɥɟɞɭɸɳɟɦ: ɩɪɨɛɚ ɧɟɮɬɢ ɜ ɬɟɱɟɧɢɟ 7-10 ɦɢɧɭɬ ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɥɚɫɶ ɢ 

ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɥɚɫɶ ɩɪɢ 20ɨɋ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ. Ⱦɚɥɟɟ ɨɬɛɢɪɚɥɫɹ ɨɛɪɚɡɟɰ, 

ɨɛɴɟɦɨɦ 50 ɦɥ, ɢ ɩɨɦɟɳɚɥɫɹ ɜ ɬɟɪɦɨɫɬɚɬ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɚɝɪɟɜɚ ɞɨ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. ɉɪɢ ɷɬɨɦ ɮɢɤɫɚɰɢɹ ɢɡɦɟɧɟɧɢɣ ɪɟɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɜɢɫɤɨɡɢɦɟɬɪɚ ɒɬɚɛɢɧɝɟɪɚ SVM 3000. 

ɗɤɫɩɟɪɢɦɟɧɬ ɩɨɜɬɨɪɹɥɫɹ ɬɪɢɠɞɵ.  Ɋɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ, ɧɚ 

ɪɢɫɭɧɤɟ 3.5 ɨɬɪɚɠɟɧɨ ɫɪɟɞɧɟɟ ɢɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɨɛɪɚɡɰɚ ɷɦɭɥɶɫɢɢ. 
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Ɋɢɫɭɧɨɤ 3.5 – ȼɥɢɹɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɨɛɪɚɛɨɬɤɢ ɧɚ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɨɛɪɚɡɰɚ ɧɟɮɬɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨɥɭɱɟɧɨ 

ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɧɚ ɭɥɭɱɲɟɧɢɟ ɪɟɨɥɨɝɢɱɟɫɤɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ: ɧɚɝɪɟɜɚɧɢɟ ɨɛɪɚɡɰɚ ɜɵɫɨɤɨɜɹɡɤɨɣ ɜɨɞɨɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɞɨ 80 

℃ ɩɪɢ ɚɬɦɨɫɮɟɪɧɨɦ ɞɚɜɥɟɧɢɢ ɩɪɢɜɟɥɨ ɤ ɫɧɢɠɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɚ 

32 %. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɪɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɦɢ 

ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ [132] ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ Ɂɚɩɚɞɧɨ-ɋɚɥɵɦɫɤɨɝɨ 

ɦɟɫɬɨɪɨɠɞɟɧɢɹ.  

 

3.2.3 ȼɥɢɹɧɢɟ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ  
 

ɐɟɥɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɍɁɈ ȼɇɗ ɫ ɡɚɞɚɧɧɵɦ 

ɢɧɬɟɪɜɚɥɨɦ ɜɪɟɦɟɧɢ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɟ ɜɹɡɤɨɫɬɢ. Ɇɟɬɨɞɢɤɚ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ 

ɨɛɪɚɛɨɬɤɢ ȼɇɗ ɡɚɤɥɸɱɚɥɚɫɶ ɜ ɫɥɟɞɭɸɳɟɦ: ɩɪɨɛɚ ɧɟɮɬɢ ɜ ɬɟɱɟɧɢɟ 7-10 ɦɢɧɭɬ 

ɢɧɬɟɧɫɢɜɧɨ ɩɟɪɟɦɟɲɢɜɚɥɚɫɶ ɢ ɬɟɪɦɨɫɬɚɬɢɪɨɜɚɥɚɫɶ ɩɪɢ 20ɨɋ ɜ ɬɟɱɟɧɢɟ 10 ɦɢɧɭɬ. 

Ⱦɚɥɟɟ ɨɬɛɢɪɚɥɫɹ ɨɛɪɚɡɟɰ, ɨɛɴɟɦɨɦ 5 ɦɥ, ɢ ɩɨɦɟɳɚɥɫɹ ɜ ɍɁ-ɦɨɣɤɭ ɞɥɹ ɨɛɪɚɛɨɬɤɢ 

ɱɚɫɬɨɬɨɣ 20 ɤȽɰ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɫ ɢɧɬɟɪɜɚɥɨɦ ɨɛɪɚɛɨɬɤɢ 2 ɦɢɧɭɬɵ. 

ɉɪɢ ɷɬɨɦ ɮɢɤɫɚɰɢɹ ɢɡɦɟɧɟɧɢɣ ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɪɨɜɨɞɢɥɚɫɶ ɫ ɩɨɦɨɳɶɸ 

ɜɢɫɤɨɡɢɦɟɬɪɚ ɒɬɚɛɢɧɝɟɪɚ SVM 3000 (ɪɢɫɭɧɨɤ 3.7). ɗɤɫɩɟɪɢɦɟɧɬ ɩɨɜɬɨɪɹɥɫɹ 
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ɬɪɢɠɞɵ. Ɋɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ, ɧɚ ɪɢɫɭɧɤɟ 3.6 ɨɬɪɚɠɟɧɨ ɫɪɟɞɧɟɟ 

ɢɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ ɨɛɪɚɡɰɚ ɷɦɭɥɶɫɢɢ. 

 

 
Ɋɢɫɭɧɨɤ 3.6 – ȼɥɢɹɧɢɟ ɍɁɈ ɧɚ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɨɛɪɚɡɰɚ ɧɟɮɬɢ 

 

 

 

 

Ɋɢɫɭɧɨɤ 3.7 – ȼɥɢɹɧɢɟ ɍɁɈ ɧɚ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɨɛɪɚɡɰɚ ɧɟɮɬɢ: 

1 – ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɝɟɧɟɪɚɬɨɪ; 2 – ɜɢɫɤɨɡɢɦɟɬɪ ɒɬɚɛɢɧɝɟɪɚ SVM 3000; 3- ɨɛɪɚɡɟɰ ɷɦɭɥɶɫɢɢ 

ɧɟɮɬɢ 
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ɉɨ ɢɬɨɝɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ 

ɞɢɧɚɦɢɱɟɫɤɨɣ ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɨɛɪɚɡɰɚ: ɩɪɢ 10-ɦɢɧɭɬɧɨɣ 

ɧɢɡɤɨɱɚɫɬɧɨɣ ɍɁɈ ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɫɨɫɬɚɜɢɥɨ 72%. 

ɗɬɨ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɪɚɡɚ ɩɪɟɜɵɲɚɟɬ ɪɟɡɭɥɶɬɚɬ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɚɝɭɥɹɰɢɢ ɜɨɞɵ ɜ ɷɦɭɥɶɫɢɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɍɁɈ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦɢ ɚɜɬɨɪɨɜ ɪɚɛɨɬɵ [133] ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ. 

 

3.2.4 Ʉɨɦɛɢɧɚɰɢɹ ɬɟɩɥɨɜɨɣ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɨɛɪɚɛɨɬɤɢ 

 

ɐɟɥɶɸ ɷɤɫɩɟɪɢɦɟɧɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɌɈ ɢ ɍɁɈ ȼɇɗ ɧɚ ɢɡɦɟɧɟɧɢɟ ɟɟ ɜɹɡɤɨɫɬɢ. ȼɥɢɹɧɢɟ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɩɨɥɟɣ ɢɡɭɱɚɥɨɫɶ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɝɪɟɜɚ 40⁰C. 

Ɋɟɡɭɥɶɬɚɬ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɨ ɤɨɦɛɢɧɚɰɢɢ ɬɟɩɥɨɜɨɝɨ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ 

ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.6. 

 

 
Ɋɢɫɭɧɨɤ 3.6 – ȼɥɢɹɧɢɟ ɌɈ ɢ ɍɁɈ ɧɚ ɜɹɡɤɨɫɬɶ ɷɦɭɥɶɫɢɢ ɨɛɪɚɡɰɚ ɧɟɮɬɢ 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥ ɫɞɟɥɚɧ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɩɪɢ ɍɁɈ ɢ ɌɈ ɜ ɬɟɱɟɧɢɟ 8 ɦɢɧ ɧɚ 56% ɞɥɹ ɨɛɪɚɡɰɚ ɷɦɭɥɶɫɢɢ 

ɧɟɮɬɢ. Ⱦɚɧɧɵɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ [134]. 

 

3.3 ȼɵɜɨɞɵ ɩɨ ɢɬɨɝɚɦ ɷɤɫɩɟɪɢɦɟɧɬɚ 

 

Ɋɚɫɫɦɨɬɪɟɜ 3 ɜɚɪɢɚɧɬɚ ɜɨɡɞɟɣɫɬɜɢɹ (ɌɈ, ɍɁɈ ɢ ɢɯ ɤɨɦɛɢɧɚɰɢɸ) ɧɚ ȼɇɗ, 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɩɨ ɥɚɛɨɪɚɬɨɪɧɵɦ ɞɚɧɧɵɦ ɭɫɬɚɧɨɜɥɟɧ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ ɭɦɟɧɶɲɟɧɢɹ ɜɹɡɤɨɫɬɢ ȼɇɗ – ɍɁɈ, ɨɧɚ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɤɨɚɝɭɥɹɰɢɢ ɱɚɫɬɢɰ ɜɨɞɵ; ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ 

ɜɹɡɤɨɫɬɢ ɩɪɢ ɞɚɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɨɫɬɚɜɢɥɨ 72%. 

ȼɚɠɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɷɮɮɟɤɬɚ ɫɨɯɪɚɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɭɥɭɱɲɟɧɧɵɯ 

ɪɟɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɜ ɫɢɥɭ ɬɢɤɫɨɬɪɨɩɧɵɯ ɫɜɨɣɫɬɜ ɧɟɮɬɢ. Ⱦɚɧɧɵɟ ɜɪɟɦɟɧɢ 

ɪɟɥɚɤɫɚɰɢɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ, ɩɨɥɭɱɟɧɧɵɣ ɷɮɮɟɤɬ ɫɨɯɪɚɧɹɟɬɫɹ ɞɨ 7 ɫɭɬɨɤ. 

ɋɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɍɁɈ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɪɟɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ȼɇɗ ɧɭɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɩɨɫɤɨɥɶɤɭ 

ɨɧɚ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɫɩɟɰɢɮɢɤɢ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɬɞɟɥɶɧɨ 

ɜɡɹɬɨɝɨ ɨɛɪɚɡɰɚ. 
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4 Ɋɚɫɱɟɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɪɚɫɫɦɚɬɪɢɜɚɸɳɚɹ ɜɥɢɹɧɢɟ 

ɢɡɦɟɧɟɧɢɹ ɜɹɡɤɨɫɬɢ ɧɚ ɩɪɨɰɟɫɫ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ 

ɬɪɟɧɢɟ, ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɷɦɭɥɶɫɢɣ ɪɚɡɧɨɣ 

ɜɹɡɤɨɫɬɢ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ, ɨɛɴɟɦɧɨɝɨ ɢ ɦɚɫɫɨɜɨɝɨ ɪɚɫɯɨɞɚ; ɪɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ 

ɍɉɇ. Ɇɟɬɨɞɢɤɢ ɛɭɞɭɬ ɨɬɪɚɠɟɧɵ ɜ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟ, ɞɚɧɧɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɪɚɫɱɟɬɨɜ ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɟ.  

 

4.1 Ɋɚɫɱɟɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ  
 

ɐɟɥɶ ɪɚɫɱɟɬɚ: ɪɚɫɫɱɢɬɚɬɶ ɢɡɦɟɧɟɧɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ, ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɪɟɤɚɱɤɨɣ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɩɥɨɬɧɨɫɬɶɸ ρ2 ɢ ɞɢɧ. ɜɹɡɤɨɫɬɶɸ μ2. 

Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɡɹɬɚ ɢɡ ɦɟɬɨɞɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ [135], ɚɥɝɨɪɢɬɦ 

ɢɡɥɨɠɟɧ ɜ ɮɨɪɦɭɥɚɯ 1-18.  Ⱦɚɧɧɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

№ ɉɨɤɚɡɚɬɟɥɶ Ɉɛɨɡɧɚɱɟɧɢɟ Ɂɧɚɱɟɧɢɟ Ɋɚɡɦɟɪɧɨɫɬɶ 

1 Ⱦɢɧɚɦɢɱ. ɜɹɡɤɨɫɬɶ ɢɫɯɨɞɧɨɣ ɧɟɮɬɢ µϭ ɏɏɏ ɉɚ·ɫ 

2 Ⱦɢɧɚɦɢɱ. ɜɹɡɤɨɫɬɶ ɨɛɪɚɛɨɬɚɧɧɨɣ ɧɟɮɬɢ  µϮ ɏɏɏ ɉɚ·ɫ 

3 ɉɥɨɬɧɨɫɬɶ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ  ρϭ ɏɏɏ ɤɝ/ɦ3 

4 ɉɥɨɬɧɨɫɬɶ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ  ρϮ ɏɏɏ ɤɝ/ɦ3 

5 Ɇɚɫɫɨɜɵɣ ɪɚɫɯɨɞ  G ɏɏɏ ɤɝ/ɫ 

6 Ɋɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ  h ɏɏɏ ɦ 

7 Ⱦɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ  L ɏɏɏ ɦ 

8 Ⱦɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ  d ɏɏɏ ɦɦ 

9 Ⱥɛɫɨɥɸɬɧɚɹ ɷɤɜɢɜɚɥɟɧɬɧɚɹ 
ɲɟɪɨɯɨɜɚɬɨɫɬɶ  Δ ɏɏɏ ɦɦ 

10 Ɍɨɥɳɢɧɚ ɫɥɨɹ ɩɚɪɚɮɢɧɚ  δ ɏɏɏ ɦɦ 
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4.1.1 Ɋɚɫɱɟɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ 

 

Ɋɚɫɱɟɬ ɜɫɟɯ ɧɟɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ ɩɪɢ ɬɟɱɟɧɢɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ:  

1. Ⱦɢɚɦɟɬɪ ɡɚɩɚɪɚɮɢɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 
ɏɏɏ ɦ (1) 
 

ɝɞɟ d – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɛɟɡ ɨɬɥɨɠɟɧɢɣ, ɦ; 

       δ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɩɚɪɚɮɢɧɚ, ɦ. 

2. Ɂɧɚɱɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ: 

 
ɏɏɏ ɦ2/ɫ        (2) 
 

ɝɞɟ μ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ, ɉɚ·ɫ;  

      ρ – ɩɥɨɬɧɨɫɬɶ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ, ɤɝ/ɦ3.  

3. ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ: 

 
ɏɏɏ ɦ2  (3) 
 

ɝɞɟ d1 – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɡɚɩɚɪɚɮɢɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

4. Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɡɚɩɚɪɚɮɢɧɟɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

 
ɏɏɏ ɦ/ɫ  (4) 
 

ɝɞɟ Q1 – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ, ɦ3/ɫ; 

 G – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ, ɤɝ/ɫ. 

5. ɉɚɪɚɦɟɬɪ Ɋɟɣɧɨɥɶɞɫɚ: 

 
ɏɏɏ 
  (5) 
6. Ɋɟɠɢɦ ɬɟɱɟɧɢɹ: 

Ɍɚɤ ɤɚɤ 1Re 2300 , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ – ɥɚɦɢɧɚɪɧɵɣ.  

7. Ʉɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 
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Ⱦɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ (Rɟ < Reɤɪ = ɏɏɏ) ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɩɚɪɚɦɟɬɪɚ Ɋɟɣɧɨɥɶɞɫɚ: 

 
ɏɏɏ  (6) 
 
8. Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ: 

ɉɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɬɪɟɧɢɹ hɬ ɩɨ ɞɥɢɧɟ ɧɚɤɥɨɧɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɬɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ⱦɚɪɫɢ-ȼɟɣɫɛɚɯɚ: 

 
ɏɏɏ ɦ  (7) 
 

ɝɞɟ ΔZ - ɪɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

9. Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 
ɏɏɏ Ɇɉɚ  (8) 
 
4.1.2 Ɋɚɫɱɟɬ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɜɫɟɯ ɧɟɢɡɜɟɫɬɧɵɯ ɜɟɥɢɱɢɧ:  

1. Ⱦɢɚɦɟɬɪ ɡɚɩɚɪɚɮɢɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 
ɏɏɏ ɦ   (9) 
 
Ɍɪɭɛɨɩɪɨɜɨɞ ɫɱɢɬɚɟɬɫɹ ɧɟ ɩɨɤɪɵɬɵɦ ɨɬɥɨɠɟɧɢɹɦɢ.  

2. Ɂɧɚɱɟɧɢɟ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɧɟɮɬɢ: 

ɏɏɏ ɦ2/ɫ                (10) 
 

ɝɞɟ μ - ɞɢɧɚɦɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ, ɉɚ·ɫ;  

  ρ – ɩɥɨɬɧɨɫɬɶ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ, ɤɝ/ɦ3.  

3. ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ: 

 
ɏɏɏ ɦ2  (11) 
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ɝɞɟ d1 – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɡɚɩɚɪɚɮɢɧɟɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

4. Ɋɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɡɚɩɚɪɚɮɢɧɟɧɧɨɦ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

 
ɏɏɏ ɦ/ɫ  (12) 
 

ɝɞɟ Q1 – ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ, ɦ3/ɫ; 

 S1 – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ2; 

 G – ɦɚɫɫɨɜɵɣ ɪɚɫɯɨɞ, ɤɝ/ɫ. 

5. ɉɚɪɚɦɟɬɪ Ɋɟɣɧɨɥɶɞɫɚ: 

 
ɏɏɏ  (13) 
 
6. Ɋɟɠɢɦ ɬɟɱɟɧɢɹ 

Ɍɚɤ ɤɚɤ 1Re 2300 , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɟɠɢɦ ɬɟɱɟɧɢɹ – ɥɚɦɢɧɚɪɧɵɣ.  

7. Ʉɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ: 

Ⱦɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ (Rɟ < Reɤɪ = ɏɏɏ) ɤɨɷɮɮɢɰɢɟɧɬ 

ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɩɚɪɚɦɟɬɪɚ Ɋɟɣɧɨɥɶɞɫɚ: 

 
ɏɏɏ (14) 
 
8. Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ: 

ɉɨɬɟɪɹ ɧɚɩɨɪɚ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɬɪɟɧɢɹ hɬ ɩɨ ɞɥɢɧɟ ɧɚɤɥɨɧɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɬɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ⱦɚɪɫɢ-ȼɟɣɫɛɚɯɚ: 

 
ɏɏɏ ɦ (15) 

 
ɝɞɟ ΔZ - ɪɚɡɧɨɫɬɶ ɝɟɨɞɟɡɢɱɟɫɤɢɯ ɨɬɦɟɬɨɤ ɧɚɱɚɥɚ ɢ ɤɨɧɰɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ. 

9. Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 
ɏɏɏ Ɇɉɚ   (16) 
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10.  Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɲɟɧɢɹ ℎɬ1/ℎɬ2 ɢ ΔP1/ΔP2 ɫ ɰɟɥɶɸ ɭɜɢɞɟɬɶ, ɜɨ ɫɤɨɥɶɤɨ 

ɪɚɡ ɢɡɦɟɧɢɥɢɫɶ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ: 

 
ɏɏɏ (17) 
 
ɏɏɏ (18) 
 
4.1.3 ȼɵɜɨɞ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɶ 

ɞɚɜɥɟɧɢɹ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɤɚɱɤɢ ɦɟɧɟɟ ɜɹɡɤɨɣ 

ɧɟɮɬɢ: ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɨɤɚɡɚɥɢɫɶ ɜ 3,5 ɪɚɡɚ 

ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ (ɪɢɫɭɧɨɤ 4.1); ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ 

ɧɟɮɬɢ ɬɚɤɠɟ ɨɤɚɡɚɥɢɫɶ ɦɟɧɶɲɟ ɜ 1,7 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɫɨɤɨɜɹɡɤɨɣ (ɪɢɫɭɧɨɤ 

4.2). 

 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɪɚɜɧɟɧɢɟ ɩɨɬɟɪɶ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɩɪɢ ɩɟɪɟɤɚɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɥɟɜɚ) 

ɢ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɩɪɚɜɚ) 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɪɚɜɧɟɧɢɟ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɟɪɟɤɚɱɤɢ ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɥɟɜɚ) ɢ 

ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɩɪɚɜɚ) 

 

ɉɨ ɢɬɨɝɚɦ ɪɚɫɱɟɬɨɜ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɩɪɢ ɩɟɪɟɤɚɱɤɟ 

ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ ɩɨɤɚɡɚɬɟɥɢ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ 

ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɭɜɟɥɢɱɢɜɚɸɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɯɭɞɲɟɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɟɪɟɤɚɱɤɢ ɢ ɛɭɞɟɬ ɤɪɚɣɧɟ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. ȼɫɟ 

ɷɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɚɠɧɨɫɬɶ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɩɪɢɦɟɧɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ 

ɛɨɪɶɛɵ ɫ ɩɚɪɚɮɢɧɨɜɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ, ɚ ɬɚɤɠɟ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɷɦɭɥɶɫɢɣ ɜ 

ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɱɬɨ ɟɳɟ ɪɚɡ ɩɨɞɬɜɟɪɠɞɚɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ 

ɬɟɦɵ ɢɫɫɥɟɞɨɜɚɧɢɹ.  
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4.2 Ɋɚɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɝɨɞɨɜɨɣ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ 
 

Ɋɚɫɫɦɨɬɪɢɦ ɜɥɢɹɧɢɟ ɭɦɟɧɶɲɟɧɢɹ ɜɹɡɤɨɫɬɢ ɧɚ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ 

ɜ ɬɪɭɛɟ. ɐɟɥɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɮɥɸɢɞɚ ɜ 

ɬɪɭɛɨɩɪɨɜɨɞɟ ɢ ɟɝɨ ɪɚɫɯɨɞɚ, ɚ ɬɚɤɠɟ ɜ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɜɥɢɹɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ 

ɧɚ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɧɟɮɬɢ.  

ɂɫɩɨɥɶɡɭɹ ɭɪɚɜɧɟɧɢɟ Ȼɟɪɧɭɥɥɢ ɞɥɹ ɪɟɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ (19), ɛɭɞɟɬ 

ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɫɤɨɪɨɫɬɢ ɦɚɥɨɜɹɡɤɨɣ ɠɢɞɤɨɫɬɢ (20): 

 

ɏɏɏ (19) 

 

ɏɏɏ (20) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ 𝑣 = ХХХ ˏ/𝑐  

Ⱦɚɥɟɟ ɫ ɩɨɦɨɳɶɸ ɭɪɚɜɧɟɧɢɹ ɉɭɚɡɟɣɥɹ (21) ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ 

ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɮɥɸɢɞɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (22): 

 

ɏɏɏ (21) 

 

ɏɏɏ (22) 

 

Ⱦɚɥɟɟ ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ ɛɭɞɟɬ ɩɟɪɟɜɟɞɟɧ ɜ ɦɚɫɫɨɜɵɣ (23), ɚ ɩɨɫɥɟɞɧɢɣ 

ɩɨɡɜɨɥɢɬ ɭɡɧɚɬɶ ɧɨɜɭɸ ɝɨɞɨɜɭɸ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɩɨ 

ɫɵɪɶɸ (24): 

 

ɏɏɏ (23) 

 

ɏɏɏ (24) 
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ȼ ɪɟɡɭɥɶɬɚɬɟ, ɝɨɞɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɧɟɮɬɢ 

ɫ ɦɟɧɶɲɟɣ ɜɹɡɤɨɫɬɶɸ ɫɨɫɬɚɜɢɥɚ ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ, ɱɬɨ ɧɚ 9,5% ɛɨɥɶɲɟ ɦɨɳɧɨɫɬɢ 

ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɩɨɞɚɱɟ ɜ ɧɟɟ ɛɨɥɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ (ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ).  

 

4.3 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ 
ɜɵɫɨɤɨɜɹɡɤɨɣ ɧɟɮɬɢ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɥɢɹɧɢɹ ɜɹɡɤɨɫɬɢ ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ ɧɚ ɫɤɨɪɨɫɬɶ ɢ ɨɛɴɟɦɵ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ. Ɋɚɫɱɟɬɵ ɞɚɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɚ 

ɛɭɞɭɬ ɨɫɧɨɜɚɧɵ ɧɚ ɭɫɪɟɞɧɟɧɧɵɯ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 

ɩɪɟɞɞɢɩɥɨɦɧɨɣ ɩɪɚɤɬɢɤɢ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ. Ɇɟɬɨɞɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɱɟɛɧɵɦ ɩɨɫɨɛɢɟɦ [135]. Ⱥɥɝɨɪɢɬɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɮɨɪɦɭɥɚɯ 26-

102.   

 

4.3.1 Ɋɚɫɱɟɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 

 

Ɍɚɛɥɢɰɚ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ƚɨɞɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ 

Ƚɨɞɨɜɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɏɏɏ ɱ 

Ɉɛɜɨɞɧɟɧɧɨɫɬɶ ɫɵɪɨɣ ɧɟɮɬɢ ɏɏɏ % ɦɚɫɫ 

ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɏɏɏ % ɦɚɫɫ. 

ɋɨɞɟɪɠɚɧɢɟ ɧɟɮɬɢ ɜ ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɟ ɏɏ % ɦɚɫɫ 

Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɛɥɨɤɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɫɟɩɚɪɚɰɢɢ 

ɏɏɏ Ɇɉɚ 

ɏɏɏ ℃ 
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Ɍɚɛɥɢɰɚ 4.3 – ɋɨɫɬɚɜ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɯɨɞɧɨɣ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ ɋɈ

2 

N
2 

C
H

4 

C
2 

H
6 

C
3H

8 

i-
C

4ɇ
10

 

ɧ-
C

4H
10

 

i-
C

5H
12

 

ɧ-
ɋ 5

H
12

 

Ɉ
ɫɬ

ɚɬ
ɨɤ

 

ɂ
ɬɨ

ɝɨ
 

Ɇɨɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰ
ɢɹ, % ɦɨɥ. 

ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɋɚɫɱɟɬɵ ɪɚɡɝɚɡɢɪɨɜɚɧɢɹ ɧɟɮɬɢ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ, ɫɨɝɥɚɫɧɨ ɡɚɤɨɧɭ 

Ɋɚɭɥɹ-Ⱦɚɥɶɬɨɧɚ, ɞɥɹ ɧɟɛɨɥɶɲɢɯ ɞɚɜɥɟɧɢɣ ɜ ɫɟɩɚɪɚɬɨɪɚɯ (0,4-0,9 Ɇɉɚ): 

 

i i iy K x =      (26) 
 

ɝɞɟ iy   - ɦɨɥɶɧɚɹ ɞɨɥɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɝɚɡɨɜɨɣ ɮɚɡɟ; 

 ix  -  ɦɨɥɶɧɚɹ ɞɨɥɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɠɢɞɤɨɦ ɨɫɬɚɬɤɟ; 

 iK  - ɤɨɧɫɬɚɧɬɚ ɮɚɡɨɜɨɝɨ ɪɚɜɧɨɜɟɫɢɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɭɫɥɨɜɢɹɯ 

ɫɟɩɚɪɚɰɢɢ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɨɦɩɨɧɟɧɬɧɨɝɨ ɫɨɫɬɚɜɚ ɝɚɡɨɜɨɣ ɮɚɡɵ: 

 

,
1 ( 1)

i i
i

i

z K
y

K N

  =
+ − 

    (27) 

 
ɝɞɟ iz   - ɦɨɥɶɧɚɹ ɞɨɥɹ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɢɫɯɨɞɧɨɣ ɷɦɭɥɶɫɢɢ; 

 N -  ɦɨɥɶɧɚɹ ɞɨɥɹ ɨɬɝɨɧɚ. 

ɋ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɫɭɦɦɚɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɦɨɥɶɧɵɯ ɞɨɥɟɣ ɜɫɟɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɝɚɡɨɜɨɣ ɮɚɡɟ ɪɚɜɧɨ ɟɞɢɧɢɰɟ, ɢɦɟɟɦ: 

 

1
1

i

n

i
y

=

 =      (28) 

 
ȼɵɪɚɡɢɦ iy    ɜ ɭɪɚɜɧɟɧɢɢ (28) ɱɟɪɟɡ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɟ (27), ɩɨɥɭɱɢɦ: 
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1 11 ( 1)i

n n i i

i i
i

z K
y

K N= =

  =
+ −       (29) 

 
Ɍɨɝɞɚ ɭɪɚɜɧɟɧɢɟ (28) ɢɦɟɟɬ ɜɢɞ: 
 

1
1

1 ( 1)

n i i

i
i

z K

K N=

 
=
+ −       (30) 

 
ɋɨɫɬɚɜɢɦ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɜ ɦɨɥɹɯ ɧɚ 100 ɦɨɥɟɣ ɫɵɪɨɣ 

ɧɟɮɬɢ. Ɋɚɫɱёɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.4.  

Ɍɚɛɥɢɰɚ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

 

ɍɪɚɜɧɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɫɟɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 

ɝɚɡɨɨɛɪɚɡɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ (ɩɨ ɦɨɥɶɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ) ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɦɨɥɟɣ 

ɧɟɮɬɢ ɛɭɞɭɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ (27): 

 
ɏɏɏ (31) 
 
ɏɏɏ (32) 
 
ɏɏɏ (33) 
 
ɏɏɏ (34) 
 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ z′, % 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 
ɤɨɦɩɨɧɟɧɬɚ (M), ɤɝ/ɤɦɨɥɶ 

K ɫ ɭɱɟɬɨɦ 
ɭɫɥɨɜɢɣ 

ɫɟɩɚɪɚɰɢɢ 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ - - 
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ɏɏɏ (35) 
 
ɏɏɏ (36) 
 
ɏɏɏ (37) 
 
ɏɏɏ (38) 
 
ɏɏɏ (39) 
 
ɏɏɏ (40) 
 
Ɇɨɥɶɧɭɸ ɞɨɥɸ ɨɬɝɨɧɚ (ܰ ′) ɜɵɱɢɫɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɤɨɦɚɧɞɵ «ɩɨɞɛɨɪ 

ɩɚɪɚɦɟɬɪɚ» ɜ MS Excel, ɩɪɢ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɢɬɫɹ ɭɪɚɜɧɟɧɢɟ (30).  

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɡ ɏɏɏ ɦɨɥɟɣ ɷɦɭɥɶɫɢɢ ɜ ɩɪɨɰɟɫɫɟ ɫɟɩɚɪɚɰɢɢ 

ɜɵɞɟɥɹɟɬɫɹ ɏɏɏ ɦɨɥɟɣ ɝɚɡɚ. 

 

 

Ɋɢɫɭɧɨɤ 4.3 – ɫɯɟɦɚ ɬɪɟɯɮɚɡɧɨɝɨ ɫɟɩɚɪɚɬɨɪɚ 

 

Ȼɚɥɚɧɫ ɩɨ ɦɚɫɫɟ ɧɚ 100 ɦɨɥɟɣ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5 – Ɇɨɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɇɚ ɜɯɨɞɟ ɜ ɫɟɩɚɪɚɬɨɪ ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ zi′, % 

ɝɚɡ ɧɟɮɬɶ 
Ɇɨɥɹɪɧɚɹ 
ɞɨɥɹ yi′, % 

ɦɨɥ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɨɥɟɣ ɧɚ 

100 ɦɨɥɟɣ 
ɷɦɭɥɶɫɢɢ, 
N0i

r=N′* yi′ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɨɥɟɣ ɧɚ 

100 ɦɨɥɟɣ 
ɷɦɭɥɶɫɢɢ,  
(zi′- N0i

r) 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

0

0

( ) 100

( )

Г
i i

i Г
i i

z N
x

z N

 −  =
 −

 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
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i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
 

Ɍɚɛɥɢɰɚ 4.6 – Ɇɚɫɫɨɜɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢ

ɢ 

ɇɚ ɜɯɨɞɟ ɜ ɫɟɩɚɪɚɬɨɪ ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝ
ɨ ɤɨɦɩɨɧɟɧɬɚ ɜ 

ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ zi′, % 

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ 

ɮɥɸɢɞɚ, ɤɝ 
ɋ
i i iM z M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɝɚɡɚ, ɤɝ 

0
Г Г
i i iM N M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɧɟɮɬɢ, 

ɤɝ 
H C Г
i i iM M M= −  

Ɇɚɫɫɚ 
ɜɵɞɟɥɢɜɲɟɝɨɫɹ 

ɝɚɡɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɵɪɨɣ ɧɟɮɬɢ, % 

100
Г

Г i
ɋɋɆ
i

MR
M

=   

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

ɋɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɚ: 

0

Г
Г i

Гɫɪ
i

M
M

N
=   (41) 

 
ɏɏɏ (42) 
 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ: 

 

0

022, 4

Г
ɫɪɇɍ

Г

Ɇ Ɍ Ɋ
Ɍ Ɋ

 
= 


 (43) 

 
ɏɏɏ (44) 
 
Ɍɚɛɥɢɰɚ 4.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɡɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜ ɫɟɩɚɪɚɬɨɪɟ 
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ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢɢ 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

0

0

Г
i

Г
i

N
N

 

Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɦɚɫɫɚ (M), 
ɤɝ/ɤɦɨɥɶ 

Ɇɚɫɫɨɜɵɣ ɫɨɫɬɚɜ
0

0

100
,

Г
i

Г i
i

Г
ɫɪ

N M
N

M

       

ɋɨɞɟɪɠɚɧɢɟ ɬɹɠɟɥɵɯ 
ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

30

0 3

10
,ɝ/ ɦ

Г
i

Г i ɫɪ
i

Г
ɫɪ

N M
N

M

        

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

ȼ ɛɥɨɤɟ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɬ ɫɵɪɨɣ ɧɟɮɬɢ ɨɬɞɟɥɹɟɬɫɹ ɝɚɡ, 

ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫ ɭɱёɬɨɦ ɨɛɜɨɞɧɟɧɧɨɫɬɢ ɧɟɮɬɢ. 

ɑɚɫɨɜɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɚ ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ: 

 

ɏɏɏ     (45) 
 
Ʉɨɥɢɱɟɫɬɜɨ ɛɟɡɜɨɞɧɨɣ ɧɟɮɬɢ ɜ ɷɬɨɦ ɩɨɬɨɤɟ ɫɨɫɬɚɜɥɹɟɬ: 

 ɏɏɏ    (46) 
 
Ƚɚɡ ɛɭɞɟɬ ɨɬɞɟɥɹɬɶɫɹ ɨɬ ɧɟɮɬɢ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ: 
 

 ܳʒ = ܴСʛʒ ⋅ ܳʜ,    (47) 
 
 ɏɏɏ 
 
ɂɡ ɫɟɩɚɪɚɬɨɪɚ ɛɭɞɟɬ ɜɵɯɨɞɢɬɶ ɩɨɬɨɤ ɠɢɞɤɨɝɨ ɩɪɨɞɭɤɬɚ, ɫ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɫɟɩ
ɇQ ɩɨ ɧɟɮɬɢ ɢ ɨɛɳɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɫɟɩQ , 

ɩɨɥɭɱɚɟɦ: 

 
 ɏɏɏ    (48) 
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 ɏɏɏ    (49) 
 
ɉɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɱёɬɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɨɩɪɟɞɟɥɢɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ 

ɭɫɥɨɜɢɹ: 

 
 ∑ ܳˇˑ ˔ˈ˒ = ∑ ܳ˒ˑ˔ˎˈ ˔ˈ˒      (50) 
 
 ɏɏɏ 
 
 ∑ ܳ˒ˑ˔ˎˈ ˔ˈ˒ = ܳ˔ˈ˒ + ܳʒ;      (51) 
 
 ɏɏɏ      (52) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  

Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɱɟɬɭ ɛɥɨɤɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 4.8. 

Ɍɚɛɥɢɰɚ 4.8 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 
 % ɦɚɫɫ ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

ɗɦɭɥɶɫɢɹ    ɗɦɭɥɶɫɢɹ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 
    ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 
Ƚɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

        
 

4.3.2 Ɋɚɫɱɟɬ ɛɥɨɤɚ ɨɬɫɬɨɹ 

 
Ɉɬɫɬɨɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɫɥɭɱɚɟ ɨɛɜɨɞɧɟɧɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɜ ɰɟɥɹɯ ɭɩɪɨɳɟɧɢɹ 

ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ.  

ɉɨɬɨɤ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɫɟɩQ  ɜɯɨɞɢɬ ɜ ɛɥɨɤ ɨɬɫɬɨɹ ɫ 

ɫɨɞɟɪɠɚɧɢɟɦ ɧɟɮɬɢ ɢ ɜɨɞɵ ɩɨ ɦɚɫɫɟ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɢɡ ɬɚɛɥɢɰɵ 4.8): 

 

 ܴʜ̝̍ ˒ = ͳͲͲ ⋅ ொʜ̝̍ ˒ொ˔ˈ˒,      (53) 

 
 ɏɏɏ      (54) 
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 ɏɏɏ      (55) 
 
ɇɚ ɜɵɯɨɞɟ ɢɡ ɛɥɨɤɚ ɨɬɫɬɨɹ ɩɟɪɜɢɱɧɵɣ ɩɨɬɨɤ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ, ɜ 

ɱɚɫɬɧɨɫɬɢ: 

– ɧɟɤɨɧɞɢɰɢɨɧɧɚɹ ɧɟɮɬɶ: ɜɨɞɚ – ɏ %; ɧɟɮɬɶ – ɏɏ % (ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɚ); 

– ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ: ɧɟɮɬɶ – ɏ  %; ɜɨɞɚ – ɏɏ %. 

Ɉɛɨɡɧɚɱɢɦ: ܳʜˑ˕ = 𝐻 – ɤɨɥɢɱɟɫɬɜɨ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɧɟɮɬɢ ɢɡ ɛɥɨɤɚ ɨɬɫɬɨɹ, 

ɬ/ɱ; ܳʑˑ˕ = ʑ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ ɢɡ ɛɥɨɤɚ ɨɬɫɬɨɹ, ɬ/ɱ. 

Ɍɨɝɞɚ ɫɨɫɬɚɜɢɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ:  

 

 {ܳ˔ˈ˒ ⋅ ܴʜ̝̍ ˒ = Ͳ,ͻ5 ⋅ ʜ + Ͳ,ͲͲͳ ⋅ ʑܳ˔ˈ˒ ⋅ ܴʑ̝̍ ˒ = Ͳ,Ͳ5 ⋅ ʜ + Ͳ,ͻͻͻ ⋅ ʑ     (56) 

Ɋɟɲɚɹ ɷɬɭ ɫɢɫɬɟɦɭ, ɜɵɪɚɠɚɟɦ ɨɞɧɨ ɧɟɢɡɜɟɫɬɧɨɟ ɜ ɨɞɧɨɦ ɭɪɚɜɧɟɧɢɢ ɢ 

ɩɨɞɫɬɚɜɥɹɟɦ ɟɝɨ ɜ ɞɪɭɝɨɟ ɩɨɥɭɱɚɟɦ:  

 

 𝐻 = ொ˔ˈ˒⋅ோʜ̝̍ ˒−଴,଴଴ଵ⋅ʑ଴,ଽ5 ,  (57)  

 ܳ˔ˈ˒ ⋅ ܴʑ̝̍ ˒ = Ͳ.Ͳ5 ⋅ ቀொ˔ˈ˒⋅ோʑ̝ˈ˒−଴,଴଴ଵ⋅ʑ଴.ଽ5 ቁ + Ͳ,ͻͻͻ ∗ ʑ,  (58)  

ܤ  = ொ˔ˈ˒⋅ோʑ̝ˈ˒−బ.బ5బ.వ5⋅ொ˔ˈ˒⋅ோʜ̝̍ ˒଴.ଽଽଽ−బ.బ5⋅బ.బబభబ.వ5 ,  (59) 

 
ɏɏɏ    (60)
    𝐻 = ொ˔ˈ˒⋅ோʜ̝̍ ˒−଴,଴଴ଵ⋅ʑ଴,ଽ5     (61)

  
 ɏɏɏ    (62) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɥɢɱɟɫɬɜɨ ɧɟɤɨɧɞɢɰɢɨɧɧɨɣ ɧɟɮɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ 

ɩɥɚɫɬɨɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɛɥɨɤɚ ɨɬɫɬɨɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɜɧɵ: 

 
 ܳʜˑ˕ = ХХХ, ɜ ɬɨɦ ɱɢɫɥɟ: 
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– ɧɟɮɬɶ – Ͳ,ͻ5 ⋅ ܳʜˑ˕ = ХХХ    (63) 
 
– ɜɨɞɚ – Ͳ,Ͳ5 ⋅ ܳʜˑ˕ = ХХХ    (64) 
 ܳʑˑ˕ = ХХХ ˕/ч, ɜ ɬɨɦ ɱɢɫɥɟ: 
 
– ɧɟɮɬɶ – Ͳ,ͲͲͳ ⋅ ܳʜˑ˕ = ХХХ    (65) 
 
– ɜɨɞɚ – Ͳ,ͻͻͻ ⋅ ܳʜˑ˕ = ХХХ ˕/ч    (66) 
 

ɉɪɚɜɢɥɶɧɨɫɬɶ ɪɚɫɱёɬɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɛɥɨɤɚ ɨɬɫɬɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɵɩɨɥɧɟɧɢɟɦ ɭɫɥɨɜɢɹ: 

 
           ∑ ܳ˔ˈ˒ = ∑ ܳ𝑖 ˕    (67) 
  ∑ ܳ˔ˈ˒ = ܳ˔ˈ˒ = ХХХ ˕/ч    (68) 

 
 ∑ ܳ𝑖 ˕ = ܳʜˑ˕ + ܳʑˑ˕,    (69) 
 
 ܳʜˑ˕ + ܳʑˑ˕ = ХХХ ˕/ч    (70) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  

Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɱɟɬɭ ɛɥɨɤɚ ɨɬɫɬɨɹ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 4.9.  

Ɍɚɛɥɢɰɚ 4.9 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɛɥɨɤɚ ɨɬɫɬɨɹ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

 
% 

ɦɚɫɫ 
ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

ɗɦɭɥɶɫɢɹ 
ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ 
ɧɟɮɬɶ 

ɏɏɏ   

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

 
   ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɉɨɞɬɨɜɚɪɧɚɹ ɜɨɞɚ ɏɏɏ   
ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɢɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.3.3 Ɋɚɫɱɟɬ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ 
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ȼ ɛɥɨɤ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ ɩɨɫɬɭɩɚɟɬ ɧɟɤɨɧɞɢɰɢɨɧɧɚɹ ɧɟɮɬɶ ɢɡ ɛɥɨɤɚ 

ɨɬɫɬɨɹ ɜ ɤɨɥɢɱɟɫɬɜɟ: 

          ܳʜˑ˕ = ХХХ ˕/ч, ɜ ɬɨɦ ɱɢɫɥɟ: 

 
– ɧɟɮɬɶ – Ͳ,ͻ5 ⋅ ܳʜˑ˕ = ХХХ ˕/ч (71) 
 
– ɜɨɞɚ – Ͳ,Ͳ5 ⋅ ܳʜˑ˕ = ХХХ ˕/ч (72) 
 
ɉɨɫɥɟ ɩɪɨɰɟɫɫɚ ɨɛɟɫɫɨɥɢɜɚɧɢɹ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɫɨɫɬɚɜ 

ɩɨɬɨɤɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ Ɋ 51858-2002: 

– ɬɨɜɚɪɧɚɹ ɧɟɮɬɶ: ɜɨɞɚ – 0,2 %; ɧɟɮɬɶ – 99,8 %;  

– ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ: ɧɟɮɬɶ – 0,1 %; ɜɨɞɚ – 99,9 %. 

Ɉɛɨɡɧɚɱɢɦ: ܳʜ̌ˈˆ = 𝐻– ɤɨɥɢɱɟɫɬɜɨ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɢɡ ɛɥɨɤɚ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ, ɬ/ɱ; ܳʑ̌ˈˆ = ʑ – ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɬɨɜɚɪɧɨɣ ɜɨɞɵ ɢɡ ɛɥɨɤɚ 

ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ, ɬ/ɱ. 

ɋɨɫɬɚɜɢɦ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ: 

 

 {Ͳ,ͻ5 ⋅ ܳ𝐻̞ˑ = Ͳ,ͻͻͺ ⋅ ʜ + Ͳ,ͲͲͳ ⋅ ʑͲ,Ͳ5 ⋅ ܳ𝐻̞ˑ = Ͳ,ͻͻͻ ⋅ ʑ + Ͳ,ͲͲʹ ⋅ ʜ      (73) 

 
Ɋɟɲɚɹ ɷɬɭ ɫɢɫɬɟɦɭ, ɩɨɥɭɱɚɟɦ: 
 𝐻 = ଴,ଽ5⋅ொ𝐻̞ˑ −଴,଴଴ଵ⋅ʑ଴,ଽଽ଼ ,   (74)

  Ͳ.Ͳ5 ⋅ ܳ𝐻̞ˑ = Ͳ,Ͳʹ ⋅ ቀ଴,ଽ5⋅ொ𝐻̞ˑ −଴,଴଴ଵ⋅ʑ଴.ଽଽ଼ ቁ + Ͳ,ͻͻͻ ⋅ ʑ,    (75) 

ܤ  = ቀ଴,଴5−బ.బబమబ.వవఴ⋅଴,ଽ5ቁ⋅ொ𝐻̞ˑ଴.ଽଽଽ−బ.బబమ⋅బ.బబభబ.వవఴ ,    (76) 

ܤ  = ቀ଴,଴5−బ.బబమబ.వవఴ⋅଴,ଽ5ቁ⋅ொ𝐻̞ˑ଴.ଽଽଽ−బ.బబమ⋅బ.బబభబ.వవఴ = ХХХ ˕/ч    (77) 
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𝐻 = ଴,ଽ5⋅ொ𝐻̞ˑ −଴,଴଴ଵ⋅ʑ଴,ଽଽ଼ = ХХХ ˕/ч    (78) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɟɟ ɦɚɫɫɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɨɤɨɜ ɧɚ 

ɜɵɯɨɞɟ ɢɡ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ: ˕ˑ˅а˓ːая ːˈф˕ь: ܳʜ̌ˈˆ = ХХХ ˕/ч, ɜ ɬɨɦ ɱɢɫɥɟ: 
 
– ɧɟɮɬɶ – Ͳ,ͻͻͺ ⋅ ܳʜ̌ˈˆ = ХХХ ˕/ч  (79) 
 
– ɜɨɞɚ – Ͳ,ͲͲʹ ⋅ ܳʜ̌ˈˆ = ХХ ˕/ч    (80) 
 
ɩɥɚɫɬɨɜɚɹ ɜɨɞɚ, ܳʑ̌ˈˆ = ХХХ ˕/ч, ɜ ɬɨɦ ɱɢɫɥɟ 
 
– ɧɟɮɬɶ – Ͳ,ͲͲͳ ⋅ ܳʜ̌ˈˆ = ХХХ ˕/ч    (81) 
   
– ɜɨɞɚ – Ͳ,ͻͻͻ ⋅ ܳʜ̌ˈˆ = ХХ ˕/ч   (82) 
 
Ɋɚɫɱёɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ ɜɵɩɨɥɧɟɧ ɩɪɚɜɢɥɶɧɨ 

ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɪɚɜɟɧɫɬɜɚ: 

 
 ∑ ܳ𝑖ˇˑ ɞɟɝ = ∑ ܳ𝑖˒ˑ˔ˎˈ ˇˈˆ    (83) 
 
 ∑ ܳˇˑ ˇˈˆ = ܳʜˑ˕ = ХХХХ ˕/ч;    (84) 
 
 ∑ ܳ˒ˑ˔ˎˈ ˇˈˆ = ܳʜ̌ˈˆ + ܳʑ̌ˈˆ;    (85) 
 
 ܳʜ̌ˈˆ + ܳʑ̌ˈˆ = ХХХХ ˕/ч    (86) 
 
Ɋɚɜɟɧɫɬɜɨ ɫɨɛɥɸɞɚɟɬɫɹ, ɞɚɧɧɵɟ ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 4.10.  

Ɍɚɛɥɢɰɚ 4.10 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

  
%, 

ɦɚɫɫ 
ɬ/ɱ ɬ/ɝɨɞ  %, ɦɚɫɫ ɬ/ɱ ɬ/ɝɨɞ 

ɗɦɭɥɶɫɢɹ ɏɏɏ ɏɏɏ ɏɏɏ Ɍɨɜɚɪɧɚɹ ɧɟɮɬɶ ɏɏɏ  

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 
ɉɥɚɫɬɨɜɚɹ ɜɨɞɚ ɏɏɏ  

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 
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ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.3.4 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 

 
Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɛɥɨɤɚ ɪɚɜɧɵ: Ɋ 

= 1 Ɇɉɚ; t = 40 °ɋ.  

ɋɨɞɟɪɠɚɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɢ ɤɨɧɫɬɚɧɬɵ ɮɚɡɨɜɨɝɨ 

ɪɚɜɧɨɜɟɫɢɹ (𝐾𝑖) ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ ɫɟɩɚɪɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

 

Ɍɚɛɥɢɰɚ 4.11 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ 

ɜ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ ɯ′, % 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 
ɤɨɦɩɨɧɟɧɬɚ (M), 

ɤɝ/ɤɦɨɥɶ 

K ɫ ɭɱɟɬɨɦ 
ɭɫɥɨɜɢɣ 

ɫɟɩɚɪɚɰɢɢ 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ - - 

ɋɨɫɬɚɜɥɹɟɦ ɭɪɚɜɧɟɧɢɹ ɦɨɥɶɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ 

ɝɚɡɨɜɨɣ ɮɚɡɟ ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɦɨɥɟɣ ɧɟɮɬɢ ɚɧɚɥɨɝɢɱɧɨ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ.  

 
ɏɏɏ    (86) 
 
ɏɏɏ    (87) 
 
ɏɏɏ    (88) 
 
ɏɏɏ    (89) 
 
ɏɏɏ    (90) 
 
ɏɏɏ    (91) 
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ɏɏɏ    (92) 
 
ɏɏɏ    (93) 
 
ɏɏɏ    (94) 
 
ɏɏɏ    (95) 
 
ɉɭɬёɦ ɩɨɞɛɨɪɚ ɨɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɭ ܰ′, ɩɪɢ ɤɨɬɨɪɨɣ ɜɵɩɨɥɧɢɬɫɹ ɭɫɥɨɜɢɟ: 

  

1

1
n

i
i

y
=

 =     (96) 

 
Ɇɟɬɨɞɨɦ «ɩɨɞɛɨɪɚ ɩɚɪɚɦɟɬɪɚ» ɨɩɪɟɞɟɥɢɥɢ:  ܰ′ = ɏɏɏ ɦɨɥɶ.  

Ɋɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɢɡ 100 ɦɨɥɟɣ ɫɵɪɨɣ ɧɟɮɬɢ ɜ ɩɪɨɰɟɫɫɟ ɫɟɩɚɪɚɰɢɢ 

ɜɵɞɟɥɹɟɬɫɹ ɏɏɏ ɦɨɥɟɣ ɝɚɡɚ. ɋɨɫɬɚɜɢɦ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɜ ɦɨɥɹɯ 

ɧɚ 100 ɦɨɥɟɣ ɫɵɪɨɣ ɧɟɮɬɢ. Ɋɚɫɱёɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 4.12.  

 

 

 

Ɍɚɛɥɢɰɚ 4.12 – Ɇɨɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

Ʉɨɦɩɨɧɟɧɬ 
ɫɦɟɫɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ z′, % 

Ƚɚɡ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɇɟɮɬɶ ɢɡ 
ɫɟɩɚɪɚɬɨɪɚ

, ɦɨɥɢ ݖ𝑖′ − ଴ܰ𝑖ʒ  

Ɇɨɥɶɧɵɣ ɫɨɫɬɚɜ 
ɧɟɮɬɢ ɢɡ ɛɥɨɤɚ 

ɫɟɩɚɪɚɬɨɪɨɜ, % ɦɨɥ 

0

0

( ) 100

( )

Г
i i

i Г
i i

z N
x

z N

 −  =
 −

 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ, 

% ɦɨɥ ݕ𝑖′ 
Ɇɨɥɢ ଴ܰ𝑖ʒ  

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
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∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
 

Ȼɚɥɚɧɫ ɩɨ ɦɚɫɫɟ, ɜ ɪɚɫɱɟɬɟ ɧɚ 100 ɦɨɥɟɣ ɫɵɪɨɣ ɧɟɮɬɢ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 
4.13. 

Ɍɚɛɥɢɰɚ 4.13 – Ɇɚɫɫɨɜɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

Ʉɨɦɩɨɧɟ
ɧɬ ɫɦɟɫɢ 

Ɇɨɥɹɪɧɵɣ 
ɫɨɫɬɚɜ ɫɵɪɨɣ 
ɧɟɮɬɢ, ɦɨɥɢ (

iɯ  ) 

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɫɵɪɨɣ 
ɧɟɮɬɢ, % ɦɨɥ 

0
ɋ
i i iM z M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɝɚɡɚ ɢɡ 

ɫɟɩɚɪɚɬɨɪɚ 

0
Г Г
i i iM N M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɧɟɮɬɢ 
ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

H C Г
i i iM M M=   

Ɇɚɫɫɚ 
ɜɵɞɟɥɢɜɲɟɝɨɫɹ 

ɝɚɡɚ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɵɪɨɣ ɧɟɮɬɢ 

100
Г

Г i
ɋɋɆ
i

MR
M

= 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Г
ɋɆR =  ɏɏɏ – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɨɬɝɨɧɚ. 

ɋɪɟɞɧɹɹ ɦɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ ɝɚɡɚ: 
 

0

Г
Г i

Гɫɪ
i

M
M

N
=   (97) 

 
˓ʒ˔ܯ  = ХХХ ˆ/ˏˑˎь 
 
ɉɥɨɬɧɨɫɬɶ ɝɚɡɚ ɩɪɢ ɧ.ɭ.: 

 
ɏɏɏ (98) 

 

Ɍɚɛɥɢɰɚ 4.14 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɡɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜ ɫɟɩɚɪɚɬɨɪɟ 
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Ʉɨɦɩɨɧɟɧɬ 
ɫɦɟɫɢ 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

0

0

Г
i

Г
i

N
N  

Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɦɚɫɫɚ ( iM  ). 

ɤɝ/ɤɦɨɥɶ 

Ɇɚɫɫɨɜɵɣ ɫɨɫɬɚɜ

0

0

100

,

Г
i

Г i
i

Г
ɫɪ

N M
N

M

 
  

 
 

ɋɨɞɟɪɠɚɧɢɟ 
ɬɹɠɟɥɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

30

0 3

10

,ɝ/ ɦ

Г
i

Г i ɫɪ
i

Г
ɫɪ

N M
N

M


 

   
   

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

ȼ ɛɥɨɤɟ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ ɨɬ ɨɛɟɡɜɨɠɟɧɧɨɣ ɧɟɮɬɢ ɨɬɞɟɥɹɟɬɫɹ 

ɨɫɬɚɬɨɱɧɵɣ ɝɚɡ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ: 

 ܳʜ = ХХХ ˕/ч 

Ƚɚɡ ɛɭɞɟɬ ɨɬɞɟɥɹɬɶɫɹ ɨɬ ɧɟɮɬɢ ɫ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ: 

 
 ܳʒ = ܴСʛʒ ⋅ ܳʜ,   (99) 
 
 ɏɏɏ (100) 
 
 ɏɏɏ (101) 
 
 ɏɏɏ (102) 
 
Ⱦɚɧɧɵɟ ɩɨ ɪɚɫɱɟɬɭ ɛɥɨɤɚ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 4.15. 

Ɍɚɛɥɢɰɚ 4.15 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 
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 % ɦɚɫɫ ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

Ɍɨɜɚɪɧɚɹ 
ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɬɨɜɚɪɧɚɹ 
ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 
ɝɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.3.5 Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ 

 

ɇɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɶɧɵɯ ɛɚɥɚɧɫɨɜ ɨɬɞɟɥɶɧɵɯ ɫɬɚɞɢɣ ɫɨɫɬɚɜɥɹɟɦ ɨɛɳɢɣ 

ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬ. 4.16 

Ɍɚɛɥɢɰɚ 4.16 – Ɉɛɳɢɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

 % 
ɦɚɫɫ 

ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

Ɍɨɜɚɪɧɚɹ 
ɧɟɮɬɶ 

ɏɏɏ ɏɏɏ ɏɏɏ 
ɇɟɮɬɶ 

ɩɨɞɝɨɬɨɜɥ 
ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɝɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ 
ɩɨɞɬɨɜɚɪɧɚɹ 

ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 
    ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 
    ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 
    ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

4.4 Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɦɚɥɨɜɹɡɤɨɣ 
ɧɟɮɬɢ 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɨɞɪɚɡɞɟɥɭ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ 

ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ c ɛɨɥɶɲɟɣ ɝɨɞɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɩɨ ɫɵɪɶɸ. 

ȿɟ ɭɜɟɥɢɱɟɧɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɞɚɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚ ɪɚɡɞɟɥɚ 3 ɢ ɪɚɫɱɟɬɨɜ ɞɚɧɧɨɝɨ 

ɩɨɞɪɚɡɞɟɥɚ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4-17 – 4.31. 

 

4.4.1 Ɋɚɫɱɟɬ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 
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Ɍɚɛɥɢɰɚ 4.17 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ƚɨɞɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ 
Ƚɨɞɨɜɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɏɏɏ ɱ 
Ɉɛɜɨɞɧɟɧɧɨɫɬɶ ɫɵɪɨɣ ɧɟɮɬɢ ɏ % ɦɚɫɫ 
ɋɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɬɨɜɚɪɧɨɣ ɧɟɮɬɢ ɏɏ % ɦɚɫɫ. 
Ɍɟɪɦɨɞɢɧɚɦɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɬɵ ɛɥɨɤɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 
ɫɟɩɚɪɚɰɢɢ 

ɏɏ Ɇɉɚ 
ɏɏ ℃ 

 

Ɍɚɛɥɢɰɚ 4.18 – ɋɨɫɬɚɜ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɯɨɞɧɨɣ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ ɋɈ
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Ɇɨɥɶɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ

, % ɦɨɥ. 
ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɍɚɛɥɢɰɚ 4.19 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɜ ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ z′, 

% 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 
ɤɨɦɩɨɧɟɧɬɚ (M), 

ɤɝ/ɤɦɨɥɶ 

K ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ 
ɫɟɩɚɪɚɰɢɢ 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ - - 

 

Ɍɚɛɥɢɰɚ 4.20 – Ɇɨɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɇɚ ɜɯɨɞɟ ɜ ɫɟɩɚɪɚɬɨɪ ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɧɟɮɬɹɧɨɣ ɷɦɭɥɶɫɢɢ 

zi′, % 

ɝɚɡ ɧɟɮɬɶ 
Ɇɨɥɹɪɧɚɹ 
ɞɨɥɹ yi′, % 

ɦɨɥ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɨɥɟɣ ɧɚ 100 

ɦɨɥɟɣ 
ɷɦɭɥɶɫɢɢ, 
N0i

r=N′* yi′ 

Ʉɨɥɢɱɟɫɬɜɨ 
ɦɨɥɟɣ ɧɚ 100 

ɦɨɥɟɣ 
ɷɦɭɥɶɫɢɢ,  
(zi′- N0i

r) 

Ɇɨɥɹɪɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
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ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
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i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
 

Ɍɚɛɥɢɰɚ 4.21 – Ɇɚɫɫɨɜɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

 ɇɚ ɜɯɨɞɟ ɜ ɫɟɩɚɪɚɬɨɪ ɇɚ ɜɵɯɨɞɟ ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ zi′, % 

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ 

ɮɥɸɢɞɚ, ɤɝ 
ɋ
i i iM z M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɝɚɡɚ, ɤɝ 

0
Г Г
i i iM N M=   

Ɇɚɫɫɨɜɵɣ ɫɨɫɬɚɜ 
ɧɟɮɬɢ, ɤɝ 

H C Г
i i iM M M= −  

Ɇɚɫɫɚ ɜɵɞɟɥɢɜɲɟɝɨɫɹ 
ɝɚɡɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɫɵɪɨɣ ɧɟɮɬɢ, % 

100
Г

Г i
ɋɋɆ
i

MR
M

=   

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

 

 

Ɍɚɛɥɢɰɚ 4.22 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɡɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜ ɫɟɩɚɪɚɬɨɪɟ 

ɋɨɫɬɚɜ 
ɷɦɭɥɶɫɢɢ 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 
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Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɦɚɫɫɚ (M), 
ɤɝ/ɤɦɨɥɶ 

Ɇɚɫɫɨɜɵɣ ɫɨɫɬɚɜ
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ɋɨɞɟɪɠɚɧɢɟ 
ɬɹɠɟɥɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ 
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        

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
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C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɍɚɛɥɢɰɚ 4.23 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

 % ɦɚɫɫ ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

ɗɦɭɥɶɫɢɹ    ɗɦɭɥɶɫɢɹ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

    ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

Ƚɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

4.4.2 Ɋɚɫɱɟɬ ɛɥɨɤɚ ɨɬɫɬɨɹ 
 

Ɍɚɛɥɢɰɚ 4.24 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɛɥɨɤɚ ɨɬɫɬɨɹ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

 % 
ɦɚɫɫ 

ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

ɗɦɭɥɶɫɢɹ ɏɏɏ - - 
ɧɟɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɚɹ 

ɧɟɮɬɶ ɏɏɏ   

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɉɨɞɬɨɜɚɪɧɚɹ ɜɨɞɚ ɏɏɏ  
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ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɢɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.4.3 Ɋɚɫɱɟɬ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ 

 

Ɍɚɛɥɢɰɚ 4.25 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɛɥɨɤɚ ɷɥɟɤɬɪɨɞɟɝɢɞɪɚɬɨɪɨɜ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 

 %, 
ɦɚɫɫ 

ɬ/ɱ ɬ/ɝɨɞ  %, ɦɚɫɫ ɬ/ɱ ɬ/ɝɨɞ 

ɗɦɭɥɶɫɢɹ ɏɏɏ - - 
Ɍɨɜɚɪɧɚɹ 

ɧɟɮɬɶ 
ɏɏɏ  

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

ɉɥɚɫɬɨɜɚɹ 
ɜɨɞɚ 

ɏɏɏ  

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.4.4 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɫɟɩɚɪɚɰɢɢ 
 

Ɍɚɛɥɢɰɚ 4.26 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ 

Ʉɨɦɩɨɧɟɧɬ 
ɷɦɭɥɶɫɢɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ ɧɟɮɬɹɧɨɣ 
ɷɦɭɥɶɫɢɢ ɯ′, % 

Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɚɫɫɚ 
ɤɨɦɩɨɧɟɧɬɚ (M), 

ɤɝ/ɤɦɨɥɶ 

K ɫ ɭɱɟɬɨɦ 
ɭɫɥɨɜɢɣ ɫɟɩɚɪɚɰɢɢ 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ 
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ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɍɚɛɥɢɰɚ 4.27 – Ɇɨɥɶɧɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

Ʉɨɦɩɨɧɟɧɬ 
ɫɦɟɫɢ 

Ʉɨɧɰɟɧɬɪɚɰɢɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ 

ɤɨɦɩɨɧɟɧɬɚ ɜ 
ɧɟɮɬɹɧɨɣ 

ɷɦɭɥɶɫɢɢ z′, % 

Ƚɚɡ ɢɡ ɫɟɩɚɪɚɬɨɪɚ ɇɟɮɬɶ ɢɡ 
ɫɟɩɚɪɚɬɨɪɚ

, ɦɨɥɢ ݖ𝑖′ − ଴ܰ𝑖ʒ  

Ɇɨɥɶɧɵɣ ɫɨɫɬɚɜ 
ɧɟɮɬɢ ɢɡ ɛɥɨɤɚ 

ɫɟɩɚɪɚɬɨɪɨɜ, % ɦɨɥ 
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( ) 100
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i i
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z N
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 −

 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ

, % ɦɨɥ ݕ𝑖′ 
Ɇɨɥɢ 

଴ܰ𝑖ʒ  

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
 

Ɍɚɛɥɢɰɚ 4.28 – Ɇɚɫɫɨɜɵɣ ɛɚɥɚɧɫ ɩɪɨɰɟɫɫɚ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

Ʉɨɦɩɨɧ
ɟɧɬ 

ɫɦɟɫɢ 

Ɇɨɥɹɪɧɵɣ 
ɫɨɫɬɚɜ 
ɫɵɪɨɣ 

ɧɟɮɬɢ, ɦɨɥɢ 
( iɯ  ) 

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɫɵɪɨɣ 
ɧɟɮɬɢ, % ɦɨɥ 

0
ɋ
i i iM z M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɝɚɡɚ ɢɡ 

ɫɟɩɚɪɚɬɨɪɚ 

0
Г Г
i i iM N M=   

Ɇɚɫɫɨɜɵɣ 
ɫɨɫɬɚɜ ɧɟɮɬɢ 
ɢɡ ɫɟɩɚɪɚɬɨɪɚ 

H C Г
i i iM M M=   

Ɇɚɫɫɚ 
ɜɵɞɟɥɢɜɲɟɝɨɫɹ 

ɝɚɡɚ, 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɵɪɨɣ ɧɟɮɬɢ 

100
Г

Г i
ɋɋɆ
i

MR
M

= 

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 
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i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨ
ɤ 

ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɍɚɛɥɢɰɚ 4.29 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɚɡɚ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɜ ɫɟɩɚɪɚɬɨɪɟ 

Ʉɨɦɩɨɧɟɧɬ 
ɫɦɟɫɢ 

Ɇɨɥɹɪɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ 

0

0

Г
i

Г
i

N
N  

Ɇɨɥɟɤɭɥɹɪɧɚɹ 
ɦɚɫɫɚ ( iM  ). 

ɤɝ/ɤɦɨɥɶ 

Ɇɚɫɫɨɜɵɣ ɫɨɫɬɚɜ

0

0

100

,

Г
i

Г i
i

Г
ɫɪ

N M
N

M

 
  

 
 

ɋɨɞɟɪɠɚɧɢɟ 
ɬɹɠɟɥɵɯ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ 

30

0 3

10

,ɝ/ ɦ

Г
i

Г i ɫɪ
i

Г
ɫɪ

N M
N

M


 

   
   

ɋɈ2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

N2 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

CH4 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C2 H6 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

C3H8 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C4ɇ10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-C4H10 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

i-C5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

ɧ-ɋ5H12 ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

Ɉɫɬɚɬɨɤ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

∑ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ 

 

Ɍɚɛɥɢɰɚ 4.30 – Ɇɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɫɟɩɚɪɚɰɢɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 
 % ɦɚɫɫ ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

Ɍɨɜɚɪɧɚɹ 
ɧɟɮɬɶ 

ɏɏɏ - - 
ɬɨɜɚɪɧɚɹ 

ɧɟɮɬɶ 
ɏɏɏ - - 

ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 
ɝɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

 

4.4.5 Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ 

 



120 
 
 

Ɍɚɛɥɢɰɚ 4.31 – Ɉɛɳɢɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ ɭɫɬɚɧɨɜɤɢ 

ɉɪɢɯɨɞ Ɋɚɫɯɨɞ 
 % ɦɚɫɫ ɬ/ɱ ɬ/ɝ  % ɦɚɫɫ ɬ/ɱ ɬ/ɝ 

Ɍɨɜɚɪɧɚɹ 
ɧɟɮɬɶ 

ɏɏɏ - - 
ɇɟɮɬɶ 

ɩɨɞɝɨɬɨɜɥ 
ɏɏɏ - - 

ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ ɧɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ ɜɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

ɝɚɡ ɏɏɏ ɏɏɏ ɏɏɏ 

ȼɨɞɚ 
ɩɨɞɬɨɜɚɪɧɚɹ 

ɏɏɏ - - 

ȼɨɞɚ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɇɟɮɬɶ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɜɫɟɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

    ɂɬɨɝɨ ɏɏɏ ɏɏɏ ɏɏɏ 

4.5 ȼɵɜɨɞɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɭɞɚɥɨɫɶ ɨɩɪɟɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ. ɉɪɢ ɧɢɡɤɨɱɚɫɬɨɬɧɨɦ ɭɥɶɬɪɚɡɜɭɤɨɜɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ 

ɧɟɩɨɞɝɨɬɨɜɥɟɧɧɭɸ ɧɟɮɬɶ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɟɟ ɜɹɡɤɨɫɬɢ, ɩɨ ɞɚɧɧɵɦ 

ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ – ɷɬɨ ɫɧɢɠɟɧɢɟ ɪɚɜɧɨ 70% ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ. ɋɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɜɥɢɹɟɬ ɧɚ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ 

ɬɪɟɧɢɟ ɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ – ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ 

ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɨɤɚɡɚɥɢɫɶ ɜ 3,5 ɪɚɡɚ ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ. ɉɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɬɚɤɠɟ ɨɤɚɡɚɥɢɫɶ ɦɟɧɶɲɟ ɜ 1,7 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɜɵɫɨɤɨɜɹɡɤɨɣ.   

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ 

– ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɯɨɞ. ɉɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɧɚ ɦɟɫɬɨɪɨɠɞɟɧɢɢ, ɢɡɜɟɫɬɧɨ, 

ɱɬɨ ɜɟɫɶ ɤɨɦɩɥɟɤɫ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɪɚɛɨɬɚɟɬ ɧɟ ɧɚ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ – ɟɟ ɧɚɝɪɭɡɤɚ ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ 50% ɨɬ 

ɩɪɟɞɟɥɶɧɨɣ. ɂɡ ɷɬɨɝɨ ɛɵɥɢ ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ ɨ ɬɨɦ, ɱɬɨ ɦɵ ɦɨɠɟɦ ɩɨɜɥɢɹɬɶ ɧɚ 

ɝɨɞɨɜɭɸ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɛɟɡ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ɋɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɦɚɥɨɜɹɡɤɨɝɨ 
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ɮɥɸɢɞɚ – ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ, ɱɬɨ ɧɚ 9,5% ɛɨɥɶɲɟ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɩɨɞɚɱɟ ɜ 

ɧɟɟ ɛɨɥɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ (ɏɏɏ ɬɵɫ. ɬ/ɝɨɞ).  

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɪɚɡɧɢɰɚ ɨɛɳɟɝɨ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ ɞɥɹ ɛɨɥɟɟ 

ɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɥɟɜɚ) ɢ ɦɟɧɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ (ɫɩɪɚɜɚ)  

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɵɯ ɪɚɫɱɟɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɍɁɈ 

ɷɮɮɟɤɬɢɜɧɚ: ɩɪɢ ɩɟɪɟɤɚɱɤɟ ɦɟɧɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ ɝɨɞɨɜɨɣ ɦɚɬɟɪɢɚɥɶɧɵɣ ɛɚɥɚɧɫ 

ɭɫɬɚɧɨɜɤɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 9,5% (ɪɢɫɭɧɨɤ 4.4), ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ 

ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɜ ɝɨɞ ɬɚɤɠɟ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ 

ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɜɵɝɨɞɚ. 
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5 Ⱥɧɚɥɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɩɪɨɜɨɞɢɦɵɯ ɪɚɛɨɬ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɨɣ 

ɞɨɤɭɦɟɧɬɚɰɢɢ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɣ ɛɟɡɨɩɚɫɧɨɟ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ 

ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɦɢɧɢɦɢɡɚɰɢɸ 

ɜɨɡɞɟɣɫɬɜɢɹ ɜɪɟɞɧɨɝɨ ɷɮɮɟɤɬɚ ɧɚ ɦɢɪɨɜɭɸ ɷɤɨɫɢɫɬɟɦɭ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɩɪɢɪɨɞɧɨɣ ɢ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ.  

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɩɪɢɱɢɧ, ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɹɜɥɹɟɬɫɹ ɞɨɛɵɱɚ, ɩɨɞɝɨɬɨɜɤɚ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ 

ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɟɪɶɟɡɧɭɸ ɭɝɪɨɡɭ ɞɥɹ ɠɢɡɧɢ 

ɱɟɥɨɜɟɤɚ, ɮɥɨɪɵ ɢ ɮɚɭɧɵ. Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɢ 

ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɧɟɮɬɢ ɢ ɝɚɡɚ ɹɜɥɹɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ, ɞɨɫɬɨɜɟɪɧɨɟ 

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɥɢɤɜɢɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ. 

 

5.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɚɤɬɨɪɨɜ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.0.003-2015 [136]. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ 

ɭɤɚɡɚɧɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.1. 

Ɍɚɛɥɢɰɚ 5.1 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ 

ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ, ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚɧɢɡɦɵ; 
ɩɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ, ɬɟɫɧɵɣ ɤɨɧɬɚɤɬ ɫ ɦɟɯɚɧɢɡɦɚɦɢ ɩɨɞ ɜɵɫɨɤɢɦ 
ɞɚɜɥɟɧɢɟɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɬɟɪɢɚɥɨɜ (ɩɨɜɵɲɟɧɧɚɹ/ɩɨɧɢɠɟɧɧɚɹ); ɩɨɜɵɲɟɧɧɚɹ 
ɩɨɧɢɠɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 

ɏɢɦɢɱɟɫɤɢɟ Ɍɨɤɫɢɱɟɫɤɢɟ 
Ȼɢɨɥɨɝɢɱɟɫɤɢɟ Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ (ɪɚɫɬɟɧɢɹ ɢ ɠɢɜɨɬɧɵɟ) ɜɞɨɥɶ ɬɪɚɫɫɵ 
ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 
ɉɫɢɯɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ: ɫɬɚɬɢɱɟɫɤɢɟ; ɞɢɧɚɦɢɱɟɫɤɢɟ. 
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ɇɟɪɜɧɨ – ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ: ɭɦɫɬɜɟɧɧɨɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɟ; ɦɨɧɨɬɨɧɧɨɫɬɶ 
ɬɪɭɞɚ. 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ I ɤɥɚɫɫ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 

ɬɪɚɜɦɚɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɩɪɨɝɪɚɦɦɟ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ 

ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɸɬ 0,2 % ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [19].  

ɉɨɬɟɧɰɢɚɥɶɧɚɹ ɨɩɚɫɧɨɫɬɶ ɞɥɹ ɧɚɫɟɥɟɧɢɹ, ɩɟɪɫɨɧɚɥɚ, ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 

ɝɪɚɠɞɚɧɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɮɥɨɪɵ ɢ ɮɚɭɧɵ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɡɨɧɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɪɭɲɟɧɢɹɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 

ɭɬɟɱɤɚɦɢ ɤɥɟɟɜɨɣ ɨɫɧɨɜɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɩɪɨɢɫɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɪɨɰɟɫɫɵ:  

– ɢɫɩɚɪɟɧɢɟ ɤɥɟɟɜɨɣ ɨɫɧɨɜɵ, ɟɝɨ ɦɝɧɨɜɟɧɧɨɟ ɢɥɢ ɩɨɫɬɟɩɟɧɧɨɟ ɢɫɩɚɪɟɧɢɟ;  

– ɩɨɠɚɪɵ (ɩɨɠɚɪɵ ɥɭɠ, ɩɨɠɚɪɵ ɩɥɚɫɬɦɚɫɫɨɜɵɯ ɬɪɭɛ ɢ ɢɯ ɷɥɟɦɟɧɬɨɜ);  

– ɩɨɠɚɪɵ (ɬɨɤɫɢɱɧɵɟ ɨɛɥɚɤɚ ɜɫɥɟɞɫɬɜɢɟ ɝɨɪɟɧɢɹ ɩɥɚɫɬɦɚɫɫɵ ɜ ɫɜɨɛɨɞɧɨɦ 

ɩɪɨɫɬɪɚɧɫɬɜɟ, ɨɝɪɚɧɢɱɟɧɧɵɟ, ɮɢɡɢɱɟɫɤɢɟ, ɩɵɥɟɜɵɟ, ɤɨɧɞɟɧɫɢɪɨɜɚɧɧɵɟ ɮɚɡɵ). 

ɉɪɢɱɢɧɚɦɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɱɚɳɟ ɜɫɟɝɨ ɹɜɥɹɸɬɫɹ: 

– ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

– ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɢ ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɷɥɟɤɬɪɨɫɟɬɟɣ; 

– ɪɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ ɢ ɝɪɨɡɨɜɵɟ ɪɚɡɪɹɞɵ; 

– ɧɚɪɭɲɟɧɢɹ ɩɪɚɜɢɥ ɜɟɞɟɧɢɹ ɝɚɡɨɨɩɚɫɧɵɯ ɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ; 

– ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ [137]. 

 

5.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 
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Ɉɛɨɪɭɞɨɜɚɧɢɟ ɪɚɛɨɬɚɟɬ ɜ ɤɪɭɝɥɨɫɭɬɨɱɧɨɦ ɪɟɠɢɦɟ, ɤɪɨɦɟ ɩɥɚɧɨɜɵɯ 

ɨɫɬɚɧɨɜɨɤ ɞɥɹ ɌɈ ɢ ɪɟɦɨɧɬɚ. Ⱥɝɪɟɝɚɬɵ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. Ɉɛɴɟɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ 

ɷɧɟɪɝɨɡɚɬɪɚɬ, ɱɚɫɬɶ ɷɧɟɪɝɢɢ ɬɪɚɬɢɬɫɹ ɧɚ ɨɛɨɝɪɟɜ ɠɢɥɵɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɣ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ ɜɨɡɦɨɠɧɨ ɜɵɩɚɞɟɧɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. Ɍɚɤ ɤɚɤ 

ɪɚɛɨɬɵ ɛɭɞɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɜ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ 

ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 12 – 18 ˚ɋ. ȼɫɟ ɪɚɛɨɬɵ 

ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɬɨɥɶɤɨ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ ɫɨɝɥɚɫɧɨ ɬɚɛɟɥɶɧɨɦɭ ɪɚɫɩɢɫɚɧɢɸ 

ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɚ ɢɦɟɧɧɨ ɫ ɜɨɫɶɦɢ ɱɚɫɨɜ ɭɬɪɚ ɢ ɞɨ ɜɨɫɶɦɢ ɱɚɫɨɜ ɜɟɱɟɪɚ.  

ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɏɏɏ ɦɟɫɬɨɪɨɠɞɟɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ ɭɦɟɪɟɧɧɨɦ 

ɤɥɢɦɚɬɢɱɟɫɨɦ ɩɨɹɫɟ – ɨɞɧɨɦ ɢɡ ɫɚɦɵɯ ɲɢɪɨɤɢɯ ɢ ɨɯɜɚɬɵɜɚɸɳɢɯ ɧɚɲɟɣ ɩɥɚɧɟɬɵ 

[112]. ɇɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɩɨɹɫɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧɚ ɭɦɟɪɟɧɧɚɹ ɜɨɡɞɭɲɧɚɹ ɦɚɫɫɚ, 

ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ ɜɥɚɠɧɨɫɬɶɸ ɢ ɧɢɡɤɢɦ ɚɬɦɨɫɮɟɪɧɵɦ 

ɞɚɜɥɟɧɢɟɦ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɟɡɨɧɚ. ɉɨɹɫ ɢɦɟɟɬ 

ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɤɥɢɦɚɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣɫɹ ɦɨɪɨɡɧɨɣ ɡɢɦɨɣ ɢ 

ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɢ ɧɟɠɚɪɤɢɦ ɥɟɬɨɦ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɫɨɫɬɨɹɧɢɟ ɨɪɝɚɧɢɡɦɚ 

ɱɟɥɨɜɟɤɚ. ɉɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ +30 °ɋ ɢ ɛɨɥɟɟ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɱɟɥɨɜɟɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɚɞɚɟɬ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɭ ɱɟɥɨɜɟɤɚ 

ɫɭɳɟɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɤɨɦɮɨɪɬɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ 

ɤɚɬɟɝɨɪɢɢ ɬɹɠɟɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ (ɥɟɝɤɚɹ, ɫɪɟɞɧɹɹ, ɬɹɠɟɥɚɹ), ɨɬ ɩɟɪɢɨɞɚ 

ɝɨɞɚ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ. Ɍɚɤ, ɞɥɹ ɱɟɥɨɜɟɤɚ, 

ɜɵɩɨɥɧɹɸɳɟɝɨ ɥɟɝɤɭɸ ɪɚɛɨɬɭ, ɤɨɦɮɨɪɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɥɟɬɨɦ ɫɨɫɬɚɜɥɹɟɬ 23-25 

°ɋ, ɡɢɦɨɣ — 22-24 °ɋ; ɞɥɹ ɱɟɥɨɜɟɤɚ, ɡɚɧɢɦɚɸɳɟɝɨɫɹ ɬɹɠɟɥɵɦ ɮɢɡɢɱɟɫɤɢɦ 

ɬɪɭɞɨɦ, — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, 18-20 °ɋ, ɢ 16-18 °ɋ. 
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ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɭɦɟɪɟɧɧɵɯ ɲɢɪɨɬɚɯ ɫ ɪɟɡɤɨ-

ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 35-40 °ɋ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, 

ɩɪɢɦɟɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

– ɪɹɞɨɦ ɫ ɪɚɛɨɱɟɣ ɡɨɧɨɣ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɪɨɜɟɬɪɢɜɚɟɦɵɟ ɩɨɦɟɳɟɧɢɹ ɞɥɹ 

ɩɟɪɫɨɧɚɥɚ ɫ ɩɢɬɶɟɜɨɣ ɜɨɞɨɣ ɢ ɤɨɦɧɚɬɨɣ ɨɬɞɵɯɚ ɢ ɩɪɢɟɦɚ ɩɢɳɟɣ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 

ɜɨɡɞɭɯɚ ɞɨ 25 °ɋ; 

– ɧɚ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɦɟɫɬɧɵɟ ɧɚɜɟɫɵ, 

ɡɚɳɢɳɚɸɳɢɟ ɨɬ ɩɪɹɦɵɯ ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɢ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ. 

ɇɚ ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɫɬɚɧɨɜɤɟ ɫɢɫɬɟɦɵ, ɪɚɛɨɬɚɸɳɢɣ 

ɩɟɪɫɨɧɚɥ ɞɥɹ ɩɪɨɠɢɜɚɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɨɦ ɤɨɦɩɥɟɤɫɟ, 

ɜ ɨɬɚɩɥɢɜɚɟɦɨɦ ɠɢɥɨɦ ɡɞɚɧɢɢ ɫ ɝɨɪɹɱɟɣ ɢ ɯɨɥɨɞɧɨɣ ɜɨɞɨɣ. 

 

5.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɨ ɫɚɧɢɬɚɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɨɬɧɨɫɢɬɫɹ ɤ I ɢ II 

ɝɪɭɩɩɟ, ɬ.ɟ. ɩɪɨɰɟɫɫɵ, ɜɵɡɵɜɚɸɳɢɟ ɡɚɝɪɹɡɧɟɧɢɹ 3 ɢ 4 ɤɥɚɫɫɨɜ ɨɩɚɫɧɨɫɬɢ; 

ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸɳɢɟ ɩɪɢ ɢɡɛɵɬɤɚɯ ɹɜɧɨɝɨ ɬɟɩɥɚ ɢɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 

ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ [138]. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɫɪɟɞɧɟɣ ɬɹɠɟɫɬɢ ɫ ɤɚɬɟɝɨɪɢɟɣ ɷɧɟɪɝɨɡɚɬɪɚɬ IIa – IIɛ 

ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ ɧɚ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ 

ɧɟ ɦɟɧɟɟ 25 ɦ3. ɉɥɨɳɚɞɶ ɨɩɟɪɚɬɨɪɧɨɣ ɫɨɫɬɚɜɥɹɟɬ 40 ɦ2, ɜɵɫɨɬɚ – 3 ɦ. ɒɢɪɢɧɚ 

ɨɫɧɨɜɧɵɯ ɩɪɨɯɨɞɨɜ ɜɧɭɬɪɢ ɰɟɯɨɜ ɢ ɭɱɚɫɬɤɨɜ 1,8 ɦ, ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ – 3 ɦ. 

ɒɢɪɢɧɚ ɜɵɯɨɞɨɜ ɢɡ ɩɨɦɟɳɟɧɢɹ 1,5 ɦ, ɜɵɫɨɬɚ – 2,5 ɦ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɬɚɧɰɢɢ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɛɥɨɤ-ɤɨɧɬɟɣɧɟɪɚɯ, ɤɨɬɨɪɵɟ 

ɡɚɳɢɳɚɸɬ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɢ 

ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ ɞɨɫɬɭɩɚ. ȼɧɭɬɪɟɧɧɟɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɛɥɨɤ-ɤɨɧɬɟɣɧɟɪɚɯ ɩɨɡɜɨɥɹɟɬ ɛɟɫɩɪɟɩɹɬɫɬɜɟɧɧɵɣ ɞɨɫɬɭɩ ɤɨ ɜɫɟɦ ɭɡɥɚɦ ɢ ɞɟɬɚɥɹɦ. 
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Ʉɨɧɫɬɪɭɤɰɢɹ ɛɥɨɤ-ɤɨɧɬɟɣɧɟɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɲɭɦɚ ɞɨ 

ɞɨɩɭɫɬɢɦɵɯ 80 ɞȻȺ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɢ ɧɚ ɜɵɫɨɬɟ 1,5 ɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɜ ɨɩɟɪɚɬɨɪɧɨɣ: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ ɝɨɞɚ 21 – 23 °ɋ, ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ 

ɝɨɞɚ 22 – 24 °ɋ; 

– ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 40 – 60 %; 

– ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ 0,1 ɦ/ɫ; 

– ɩɨɞɚɱɚ ɜɨɡɞɭɯɚ ɫ ɜɫɬɪɨɟɧɧɵɯ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 30 ɦ3/ɱɟɥ; 

– ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 40 ɞȻ (ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 70 ɞȻ); 

– ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɫɨɫɬɚɜɥɹɟɬ 50 ɞȻȺ (ɩɪɟɞɟɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ 65 ɞȻȺ) [139]. 

Ⱦɥɹ ɨɫɜɟɳɟɧɢɹ ɜɧɭɬɪɢ ɛɥɨɤɨɜ ɫ ɤɚɬɟɝɨɪɢɟɣ ȼ1-ɚ ɩɪɢɦɟɧɹɸɬɫɹ 

ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɦɨɳɧɨɫɬɶɸ 36 ȼɬ, ɚ ɞɥɹ ɭɥɢɱɧɨɝɨ ɨɫɜɟɳɟɧɢɹ – 

ȼɁȽ-200. ɇɚɩɪɹɠɟɧɢɟ ɫɟɬɢ ɨɫɜɟɳɟɧɢɹ – 220 ȼ, ɧɚɩɪɹɠɟɧɢɟ ɥɚɦɩ – 220 ȼ, 

ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɟɧɨɫɧɵɯ ɫɜɟɬɢɥɶɧɢɤɨɜ – 12 ȼ. 

ɍɩɪɚɜɥɟɧɢɟ ɨɫɜɟɳɟɧɢɟɦ – ɦɟɫɬɧɨɟ ɫ ɨɬɞɟɥɶɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ. 

Ɂɚɡɟɦɥɟɧɢɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɜɵɩɨɥɧɟɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɉɍɗ. 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɩɟɪɫɨɧɚɥɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 

ɨɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 30 ɥɤ. Ɉɛɳɟɟ ɨɫɜɟɳɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɠɟɤɬɨɪɚɦɢ ɫ ɝɚɡɨɪɚɡɪɹɞɧɵɦɢ ɥɚɦɩɚɦɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ, 

ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɩɪɨɠɟɤɬɨɪɧɵɯ ɦɚɬɱɚɯ. Ɋɚɡɥɢɱɧɵɟ ɩɟɪɟɯɨɞɵ, ɡɚɞɜɢɠɤɢ, ɤɪɚɧɵ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɫɜɟɳɟɧɢɟ ɧɟ ɦɟɧɟɟ 2 ɥɤ [140]. 

Ⱦɥɹ ɩɟɪɟɧɨɫɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɜɨ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɞɨɥɠɧɵ 

ɩɪɢɦɟɧɹɬɶɫɹ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɮɨɧɚɪɢ (ɦɨɳɧɨɫɬɶɸ 12 ȼ). 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɜɢɛɪɚɰɢɢ ɩɪɢɦɟɧɹɟɦ ɫɪɟɞɫɬɜɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɢ 

ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ [142]. 
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Ɇɟɬɨɞɵ ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ: ɜɢɛɪɨɝɚɲɟɧɢɟ, ɜɢɛɪɨɢɡɨɥɹɰɢɹ ɢ 

ɜɢɛɪɨɞɟɦɩɮɢɪɨɜɚɧɢɟ. Ɇɟɬɨɞɵ ɋɂɁ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɩɪɢɦɟɧɟɧɢɟ 

ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɢɯ ɩɨɞɤɥɚɞɨɤ ɞɥɹ ɪɭɤ, ɧɨɝ ɢ ɬɟɥɚ. 

Ⱦɥɹ ɨɩɟɪɚɬɨɪɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ: ɞɥɹ ɩɪɢɟɦɚ 

ɩɢɳɢ, ɞɥɹ ɨɤɚɡɚɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɤɨɦɧɚɬɵ ɞɥɹ ɨɬɞɵɯɚ. Ⱥ ɬɚɤɠɟ ɟɦɭ 

ɜɵɞɚɟɬɫɹ ɤɨɦɩɥɟɤɬ ɫɩɟɰɨɞɟɠɞɵ, ɫɩɟɰɨɛɭɜɢ, ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ: 

ɤɨɫɬɸɦ ɢɡ ɫɦɟɲɚɧɧɵɯ ɬɤɚɧɟɣ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɛɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ; ɛɟɥɶɟ ɧɚɬɟɥɶɧɨɟ; ɛɨɬɢɧɤɢ ɤɨɠɚɧɵɟ; 

ɫɚɩɨɝɢ ɪɟɡɢɧɨɜɵɟ ɫ ɠɟɫɬɤɢɦ ɩɨɞɧɨɫɤɨɦ; ɩɟɪɱɚɬɤɢ; ɩɟɪɱɚɬɤɢ ɫ ɩɨɥɢɦɟɪɧɵɦ 

ɩɨɤɪɵɬɢɟɦ; ɤɚɫɤɚ ɡɚɳɢɬɧɚɹ; ɩɨɞɲɥɟɦɧɢɤ ɩɨɞ ɤɚɫɤɭ; ɨɱɤɢ ɡɚɳɢɬɧɵɟ; ɧɚɭɲɧɢɤɢ 

ɩɪɨɬɢɜɨɲɭɦɧɵɟ. Ɂɢɦɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɜɵɞɚɸɬɫɹ: ɤɭɪɬɤɚ ɢ ɛɪɸɤɢ ɭɬɟɩɥɟɧɧɵɟ; 

ɬɟɩɥɚ ɨɛɭɜɶ; ɬɟɩɥɵɟ ɩɟɪɱɚɬɤɢ; ɲɚɩɤɚ-ɭɲɚɧɤɚ; ɬɟɪɦɨɛɟɥɶɟ [141]. 

 

5.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
 

ȼ ɬɚɛɥɢɰɟ 5.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɉȾɄ ɢ ɤɥɚɫɫɵ ɨɩɚɫɧɨɫɬɢ ɜɟɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ 

ɜ ɫɨɫɬɚɜ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ [144]. 

Ɍɚɛɥɢɰɚ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɳɟɫɬɜ ɩɨ ɢɯ ɨɩɚɫɧɨɫɬɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ, 

ɦɝ/ɦ3 

Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ 

Ɇɟɬɚɧ 300 4 

ɉɪɨɩɚɧ 300 4 

Ȼɭɬɚɧ 300 4 

Ɇɟɬɚɧɨɥ 5 3 

Ɉɤɢɫɥɵ ɚɡɨɬɚ 5 2 

ɋɟɪɧɚɹ ɤɢɫɥɨɬɚ 1 2 

ɗɬɚɧ 10 3 

ɉɟɧɬɚɧ 300 4 

Ⱥɡɨɬ 200 3 
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ɑɟɥɨɜɟɤ, ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɫɪɟɞɟ ɫ ɧɟɛɨɥɶɲɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ 

ɜ ɜɨɡɞɭɯɟ, ɱɭɜɫɬɜɭɟɬ ɫɥɚɛɨɫɬɶ, ɩɟɪɟɪɚɫɬɚɸɳɭɸ ɜ ɤɢɫɥɨɪɨɞɧɨɟ ɝɨɥɨɞɚɧɢɟ, ɚ ɜ 

ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɨɬɦɟɱɚɟɬɫɹ ɭɞɭɲɶɟ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ ɫɨɞɟɪɠɚɧɢɹ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɧɟɨɛɯɨɞɢɦɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɤɫɩɪɟɫɫɧɵɟ ɦɟɬɨɞɵ ɯɢɦɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɧɨɫɧɨɝɨ 

ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɚ. 

ɇɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɨɛɴɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 

ɤɨɧɬɪɨɥɹ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɜɤɥɸɱɟɧɢɟ ɜɧɟɲɧɟɝɨ ɫɢɝɧɚɥɶɧɨɝɨ 

ɦɚɹɤɚ, ɜɵɞɚɱɭ ɚɜɚɪɢɣɧɨɝɨ ɫɢɝɧɚɥɚ ɧɚ ɩɭɥɶɬ ɭɩɪɚɜɥɟɧɢɹ ɜ ɨɩɟɪɚɬɨɪɧɭɸ ɢ 

ɜɤɥɸɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. 

ɍ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ, ɩɨɞɜɟɪɠɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɸ ɨɩɚɫɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ 

ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɞɨɥɠɟɧ ɛɵɬɶ ɢɫɩɪɚɜɧɵɣ ɥɢɱɧɵɣ ɩɪɨɬɢɜɨɝɚɡ. ɋɪɟɞɫɬɜɚ 

ɡɚɳɢɬɵ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

Ɉɬɛɨɪ ɩɪɨɛ ɩɪɨɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɵɟ ɥɸɤɢ ɫ ɩɨɦɨɳɶɸ 

ɩɪɨɛɨɨɬɛɨɪɧɢɤɨɜ. ȼ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɫɥɟɞɢɬɶ ɡɚ 

ɪɚɛɨɬɨɣ ɷɥɟɤɬɪɨɨɛɨɝɪɟɜɚ. 

ȼɫɟ ɧɟɬɨɤɨɜɟɞɭɳɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. 

ȼɫɟ ɩɭɫɤɨɜɵɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɤɨɠɭɯɚɦɢ, ɚ ɦɟɫɬɚ ɢɯ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɨɝɪɚɠɞɟɧɵ. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɫ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚɦɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. 
 

 

Ɋɢɫɭɧɨɤ 5.1 – ɉɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ 

ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ, ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ [140]. 

Ɉɞɧɢɦ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɭɫɥɨɜɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɡɚɡɟɦɥɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ, ɹɜɥɹɸɳɟɟɫɹ ɫɪɟɞɫɬɜɨɦ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɜ ɩɨɦɟɳɟɧɢɢ ɨɬ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢɫɤɪɵ ɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ, ɩɨɹɜɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɨɡɦɨɠɧɨ ɧɚ 

ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɱɚɫɬɹɯ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɣ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 

ɧɟɨɛɯɨɞɢɦɚ ɟɝɨ ɫɜɨɟɜɪɟɦɟɧɧɚɹ ɩɪɨɜɟɪɤɚ ɢ ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ [143].  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɦɟɪɨɜ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɢɞɵ ɩɪɢɛɨɪɨɜ: Ɇɋ-08; Ɇ-416 ɧɚ ɩɨɥɭɩɪɨɜɨɞɧɢɤɚɯ ɢ ɩɢɬɚɧɢɟɦ ɨɬ 

ɛɚɬɚɪɟɢ; ɬɟɫɬɟɪ ɋȺ-6415, ɨɫɧɚɳɟɧɧɵɣ ɬɨɤɨɜɵɦɢ ɤɥɟɳɚɦɢ.  

ɉɪɢ ɫɨɨɪɭɠɟɧɢɢ ɭɫɬɚɧɨɜɤɢ ɧɟ ɪɟɞɤɢɦ ɚɬɦɨɫɮɟɪɧɵɦ ɹɜɥɟɧɢɟɦ ɹɜɥɹɸɬɫɹ 

ɝɪɨɡɵ, ɬɚɤ ɠɟ ɩɨɜɵɲɟɧɧɨɟ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɩɨɷɬɨɦɭ ɞɨɥɠɧɵ 

ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɦɨɥɧɢɟɨɬɜɨɞɵ, ɨɛɴɟɞɢɧɟɧɧɵɟ ɜ ɨɛɳɭɸ ɫɢɫɬɟɦɭ 

ɦɨɥɧɢɟɡɚɳɢɬɵ. Ʉɨɧɬɪɨɥɶ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɩɪɨɜɨɞɢɬɫɹ ɥɚɛɨɪɚɧɬɨɦ 

ɦɟɬɨɞɨɦ ɚɦɩɟɪɦɟɬɪɚ – ɜɨɥɶɬɦɟɬɪɚ ɜ ɤɨɧɰɟ ɪɚɛɨɱɟɣ ɫɦɟɧɵ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɩɟɪɫɨɧɚɥɚ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɪɚɜɦ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. 

ɋɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɞɟɥɹɬɫɹ ɧɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ (ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɨɪɝɚɧɨɜ ɞɵɯɚɧɢɹ (ɋɂɁɈȾ), ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɪɭɤ ɢ ɧɨɝ, 

ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɝɥɚɡ, ɥɢɰɚ ɢ ɝɨɥɨɜɵ, ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɪɝɚɧɨɜ ɫɥɭɯɚ), ɢ 

ɤɨɥɥɟɤɬɢɜɧɵɟ (ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɩɥɚɤɚɬɵ ɞɥɹ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɟɞɭɩɪɟɠɞɚɸɳɚɹ ɨɤɪɚɫɤɚ, ɡɧɚɤɢ ɨɩɚɫɧɨɫɬɢ ɞɥɹ ɝɪɭɡɨɜ) 

[141]. 

 

5.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ ɧɚ ɭɫɬɚɧɨɜɤɟ ɨɬɧɨɫɹɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ «Ȼ» – 

ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɟ ɢ ɤ ɤɚɬɟɝɨɪɢɢ «Ⱥ» – ɨɛɥɚɞɚɸɳɢɟ ɩɨɜɵɲɟɧɧɨɣ 

ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶɸ [148]. 

ɉɨɠɚɪɵ ɧɚ ɨɛɴɟɤɬɚɯ ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɥɟɞɫɬɜɢɟɦ ɚɜɚɪɢɣ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɩɨ ɪɚɡɥɢɱɧɵɦ ɩɪɢɱɢɧɚɦ:  

– ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ, 

– ɞɟɮɟɤɬɵ ɬɪɭɛ ɢ ɫɜɚɪɧɵɯ ɲɜɨɜ, 

– ɧɚɪɭɲɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ, 

– ɜɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɢ ɞɪ.  

Ɍɚɤ ɠɟ ɩɪɢɱɢɧɚɦɢ ɩɨɠɚɪɨɜ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɭɪɟɧɢɟ ɜ ɧɟɩɨɥɨɠɟɧɧɨɦ ɦɟɫɬɟ.  

ɇɟɮɬɟɩɪɨɞɭɤɬɵ ɨɬɧɨɫɹɬɫɹ ɤ Ʌȼɀ ɤɚɬɟɝɨɪɢɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ 

ɜɟɳɟɫɬɜ, ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɩɟɪɟɤɚɱɢɜɚɟɦɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ 

ɨɬ 242ºɋ [150]. ȼ ɬɚɛɥɢɰɟ 5.3 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ 

ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɨɝɨ ɩɪɟɞɟɥɚ (ɇɄɉɊ ɢ ȼɄɉɊ) ɢ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ (ɉȾȼɄ) [150]. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɝɧɟ- ɢ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜ ȾɌ 

ȼɟɳɟɫɬɜɨ 

Ɍɟɦɩɟɪɚɬɭɪɚ, ºɋ 
ɉɪɟɞɟɥɵ ɜɨɫɩɥɚɦɟɧɟɧɢɹ (ɜɡɪɵɜɚɟɦɨɫɬɢ) ɫ 

ɜɨɡɞɭɯɨɦ 

ɜɫɩɵɲɤɢ ɜ 
ɡɚɤɪɵɬɨɦ 

ɬɢɝɥɟ 

ɫɚɦɨɜɨɫɩɥɚ-
ɦɟɧɟɧɢɹ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ, ºɋ 
Ʉɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ, 

ɨɛ.% 

ɧɢɠɧɢɣ ɜɟɪɯɧɢɣ ɧɢɠɧɢɣ ɜɟɪɯɧɢɣ 

Ⱦɢɡɬɨɩɥɢɜɨ 
ɥɟɬɧɟɟ 

71 310 62 100 - - 

Ⱦɢɡɬɨɩɥɢɜɨ 
ɡɢɦɧɟɟ 

48 240 69 119 - - 

 

ȼɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɧɚ ɭɫɬɚɧɨɜɤɟ, 

ɨɬɧɨɫɢɬɫɹ ɤɨ 2 ɝɪɭɩɩɟ [149]. 

Ⱦɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɨ ɩɨɠɚɪɟ ɜ ɩɨɠɚɪɧɭɸ ɫɥɭɠɛɭ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 

ɬɟɥɟɮɨɧɧɭɸ ɥɢɧɢɸ ɫɜɹɡɢ [145].  
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ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɬɤɪɵɬɨɝɨ ɩɥɚɦɟɧɢ, ɬɚɤ 

ɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɜɢɱɧɵɟ ɫɪɟɞɫɬɜɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ:  

– ɩɟɫɨɤ ɢ ɡɟɦɥɹ;  

– ɨɝɧɟɬɭɲɢɬɟɥɶ Ɉɉ-5 ɢ Ɉɉ-50;  

– ɥɨɩɚɬɚ (ɲɬɵɤɨɜɚɹ ɢ ɫɨɜɤɨɜɚɹ);  

 

5.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɹɯ 

 

ȼ ɬɚɛɥɢɰɟ 5.4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɪɟɲɟɧɢɹ ɩɨ 

ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

Ɍɚɛɥɢɰɚ 5.4 – ȼɨɡɦɨɠɧɵɟ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ ɢ ɪɟɲɟɧɢɹ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ 

Ƚɪɭɩɩɵ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ Ɋɟɲɟɧɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

Ɉɬɤɚɡɵ (ɧɟɩɨɥɚɞɤɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ; - ɜɵɩɨɥɧɟɧɢɟ ɩɥɚɧɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɛɟɫɩɟɪɟɛɨɣɧɨɟ ɫɧɚɛɠɟɧɢɟ ɷɧɟɪɝɨɪɟɫɭɪɫɚɦɢ (ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
ɬɨɩɥɢɜɨ ɢ ɬ.ɞ). 

Ɉɲɢɛɨɱɧɵɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ; - ɧɚɟɦ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 
ȼɧɟɲɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɢɪɨɞɧɨɝɨ ɢ 
ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ 

- ɤɪɭɝɥɨɫɭɬɨɱɧɚɹ ɨɯɪɚɧɚ ɨɛɴɟɤɬɚ; 
- ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɦɨɥɧɢɟɡɚɳɢɬɵ ɢ ɡɚɡɟɦɥɟɧɢɹ; 
- ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɪɩɨɪɚɬɢɜɧɵɦ 
ɫɬɚɧɞɚɪɬɨɦ (ɭɛɨɪɤɚ ɫɧɟɝɚ, ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɛɵɬɨɜɵɯ 
ɨɬɯɨɞɨɜ). 

 

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɪɚɠɚɸɳɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ ɩɨɠɚɪɵ. ɉɪɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɪɚɛɨɬɧɢɤɢ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɨɫɬɪɵɟ ɢ 

ɯɪɨɧɢɱɟɫɤɢɟ ɨɬɪɚɜɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɪɚɠɟɧɢɹ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. ɉɨɠɚɪ ɦɨɠɟɬ 

ɩɪɢɜɟɫɬɢ ɤ ɨɠɨɝɚɦ ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɟɣ ɢɥɢ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. Ɍɚɤɠɟ ɛɨɥɶɲɢɟ 

ɜɵɛɪɨɫɵ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟɧɢɹ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ.  

Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɩɪɨɜɨɞɹɬ: 

– ɞɢɚɝɧɨɫɬɢɤɚ ɫɨɫɬɨɹɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɞɟɬɚɥɟɣ; 

– ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ; 
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– ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛ ɢ ɞɟɬɚɥɟɣ ɝɚɡɨɩɪɨɜɨɞɚ; 

– ɤɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ ɲɜɨɜ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɨɛɹɡɚɧ: 

– ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɫɨɨɛɳɢɬɶ ɜ ɩɨɠɚɪɧɭɸ ɱɚɫɬɶ ɨ ɩɪɨɢɡɨɲɟɞɲɟɦ 

ɜɨɡɝɨɪɚɧɢɢ; 

– ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɩɪɟɤɪɚɬɢɬɶ ɩɨɞɚɱɭ ɝɚɡɚ ɤ ɦɟɫɬɭ ɜɨɡɝɨɪɚɧɢɹ ɩɭɬɟɦ 

ɡɚɤɪɭɱɢɜɚɧɢɹ ɡɚɞɜɢɠɟɤ; 

– ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɬɭɲɟɧɢɸ ɩɨɠɚɪɚ; 

– ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ; 

– ɩɪɟɤɪɚɬɢɬɶ ɜɵɬɹɠɧɭɸ ɜɟɧɬɢɥɹɰɢɸ ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ ɨɝɧɹ. 

ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɫɨɛɫɬɜɟɧɧɵɦɢ 

ɫɢɥɚɦɢ ɨɩɟɪɚɬɨɪ ɞɨɥɠɟɧ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɞɢɫɩɟɬɱɟɪɭ Ʌɉɍ ɆȽ ɨ 

ɫɥɭɱɢɜɲɟɦɫɹ, ɢ ɩɪɢɧɹɬɵ ɦɟɪɵ ɩɨ ɨɬɤɥɸɱɟɧɢɸ ɢ ɫɬɪɚɜɥɢɜɚɧɢɸ ɝɚɡɚ ɢɡ ɫɢɫɬɟɦɵ, 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɚɡɨɩɪɨɜɨɞɨɜ. 

ɇɟɩɪɟɪɵɜɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɹɜɥɹɟɬɫɹ 

ɨɛɪɚɛɨɬɤɚ ɮɥɸɢɞɚ ɜ ɨɬɜɟɞɟɧɧɨɣ ɞɥɹ ɩɪɨɰɟɫɫɚ ɭɫɬɚɧɨɜɤɟ. Ɋɚɛɨɬɧɢɤɢ ɧɚɯɨɞɹɬɫɹ 

ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɬɨɥɶɤɨ ɜɨ ɜɪɟɦɹ ɨɛɯɨɞɚ ɢɥɢ ɪɟɦɨɧɬɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɫɟɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɬɪɭɞɢɬɫɹ 54 ɱɟɥɨɜɟɤɚ, ɚ ɱɢɫɥɟɧɧɨɫɬɶ ɧɚɢɛɨɥɶɲɟɣ 

ɫɦɟɧɵ ɫɨɫɬɚɜɥɹɟɬ 27 ɱɟɥɨɜɟɤ. ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɩɨɥɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ, ɬ.ɟ. ɧɚ ɜɫɟ 100%. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɡɞɚɧɢɣ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜ ɛɥɨɤ-ɤɨɦɩɥɟɤɬɧɨɦ ɢɫɩɨɥɧɟɧɢɢ, ɤɚɤ 

ɩɪɚɜɢɥɨ, ɜ ɨɞɢɧ ɷɬɚɠ. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɞɚɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ V ɫɬɟɩɟɧɢ 

ɨɝɧɟɫɬɨɣɤɨɫɬɢ [146]. 

ȼɨ ɜɪɟɦɹ ɩɨɞɞɟɪɠɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜɛɥɢɡɢ 

ɧɟɟ ɧɚɯɨɞɹɬɫɹ ɜɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɮɚɤɬɨɪɨɜ, ɬɚɤɢɯ ɤɚɤ 

ɫɬɨɹɧɤɚ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɩɥɨɳɚɞɤɢ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɤɥɚɞɵ 

ɝɨɪɸɱɟɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɪɸɱɢɟ ɨɬɯɨɞɵ ɢ ɝɨɪɸɱɢɣ ɦɭɫɨɪ.  
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ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɜɨɞɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɯɪɚɧɧɚɹ ɡɨɧɚ ɩɨ 25 ɦ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ; ɩɟɪɢɨɞɢɱɟɫɤɚɹ 

ɜɵɪɭɛɤɚ ɤɭɫɬɚɪɧɢɤɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɟɞɟɥɚɯ 3 ɦ ɨɬ ɧɟɟ. Ɍɚɤɠɟ ɜɟɫɶ ɪɚɛɨɱɢɣ 

ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ ɢ ɭɦɟɬɶ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 

5.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 

ɂɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɹɜɥɹɸɬɫɹ ɩɚɪɵ ɤɥɟɟɜɨɝɨ 

ɪɚɫɬɜɨɪɚ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɚ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɱɜɵ ɢ 

ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɩɪɨɥɢɬɵɣ ɤɥɟɟɜɨɣ ɪɚɫɬɜɨɪ.  

ɇɚ ɦɟɫɬɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɨɟɞɢɧɟɧɢɸ ɬɪɭɛ ɪɚɫɩɨɥɚɝɚɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɜɩɢɬɵɜɚɸɳɢɟ ɬɟɧɬɵ ɞɥɹ ɫɛɨɪɚ ɩɪɨɥɢɬɨɝɨ ɤɥɟɟɜɨɝɨ ɪɚɫɬɜɨɪɚ, ɱɬɨ 

ɭɦɟɧɶɲɚɟɬ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɥɨɤɚɥɢɡɭɹ ɩɪɨɥɢɜ, ɢɫɤɥɸɱɚɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ 

ɩɨɱɜɵ ɢ ɜɨɞɵ. ɉɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɬɟɧɬɵ ɫɨɛɢɪɚɸɬ ɢ ɨɬɩɪɚɜɥɹɸɬ ɧɚ 

ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɟɞɩɪɢɹɬɢɟ. 

Ɂɚɝɪɹɡɧɟɧɢɟ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɧɚ ɩɥɨɳɚɞɤɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜ ɪɟɡɭɥɶɬɚɬɟ: 

– ɭɬɟɱɤɢ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ, ɱɟɪɟɡ ɧɟɩɥɨɬɧɨɫɬɢ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɵ; 

– ɪɚɡɥɢɜɨɜ ɧɟɮɬɟɩɪɨɞɭɤɬɚ ɧɚ ɭɡɥɟ ɭɱɟɬɚ, ɩɪɢ ɱɢɫɬɤɟ (ɩɪɨɦɵɜɤɟ) 

ɪɟɡɟɪɜɭɚɪɧɨɝɨ ɩɚɪɤɚ; 

– ɪɚɡɥɢɜɵ ɧɟɮɬɢ ɧɚ ɧɟɮɬɟɧɚɥɢɜɧɨɣ ɷɫɬɚɤɚɞɟ. 

ɇɚ ɩɥɨɳɚɞɤɟ ɫɮɨɪɦɢɪɨɜɚɧɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɥɢɜɧɟɜɵɟ, ɚ ɬɚɤɠɟ 

ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɫɬɨɤɢ. 

 ȼ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɟ ɫɬɨɤɢ ɜɨɞɚ ɩɨɫɬɭɩɚɟɬ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ 

ɩɟɪɫɨɧɚɥɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɩɢɬɶɟɜɚɹ ɜɨɞɚ ɩɪɢɨɛɪɟɬɚɟɬ ɪɹɞ ɡɚɝɪɹɡɧɟɧɢɣ. 

Ɂɚɬɟɦ ɯɨɡɛɵɬɨɜɵɟ ɫɬɨɤɢ ɩɨ ɫɢɫɬɟɦɟ ɜɨɞɨɨɬɜɟɞɟɧɢɹ ɧɚɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ 

ɫɨɨɪɭɠɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ, ɝɞɟ ɫɨɞɟɪɠɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ [147]. 
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ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ ɫɮɨɪɦɢɪɨɜɚɧɵ ɜ ɡɞɚɧɢɢ ɧɚɫɨɫɧɨɣ, ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ 

ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɩɨɞɬɨɜɚɪɧɵɟ ɜɨɞɵ (ɫ ɪɟɡɟɪɜɭɚɪɨɜ). Ɂɚɝɪɹɡɧɹɸɬɫɹ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɬɨɤɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚɦɢ ɢ ɜɡɜɟɲɟɧɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɥɟ ɱɟɝɨ 

ɨɬɩɪɚɜɥɹɸɬɫɹ ɧɚ ɨɱɢɫɬɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɭɞɚɥɨɫɶ 

ɢɡɭɱɢɬɶ ɜɥɢɹɧɢɟ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɪɟɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɮɥɸɢɞɚ ɧɟɮɬɟɝɚɡɨɤɨɧɞɟɧɫɚɬɧɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɞɥɹ 

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɯ ɨɬɥɨɠɟɧɢɣ ɢ 

ɨɛɪɚɡɨɜɚɧɢɹ ɷɦɭɥɶɫɢɣ. 

Ʌɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ ɭɫɬɚɧɨɜɢɥ, ɱɬɨ ɚɫɮɚɥɶɬɟɧɵ, ɫɦɨɥɵ ɢ ɬɭɝɨɩɥɚɜɤɢɟ 

ɩɚɪɚɮɢɧɵ ɜɫɟɝɞɚ ɜɯɨɞɹɬ ɜ ɫɨɫɬɚɜ ɦɟɠɮɚɡɧɨɝɨ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɫɥɨɹ ɧɚ ɝɪɚɧɢɰɟ 

«ɧɟɮɬɶ – ɜɨɞɚ», ɩɪɢ ɷɬɨɦ ɷɦɭɥɶɝɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɧɟɮɬɟɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɚɫɮɚɥɶɬɟɧɨɜ, ɬɚɤ ɢ ɢɯ ɤɨɥɥɨɢɞɧɨ-

ɞɢɫɩɟɪɫɧɵɦ ɫɨɫɬɨɹɧɢɟɦ.  

Ⱥɧɚɥɢɡ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɜɵɩɚɞɟɧɢɟɦ 

ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɟɦ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ ɧɚ ɩɪɨɦɵɫɥɟ 

ɭɫɬɚɧɨɜɢɥ, ɱɬɨ ɩɪɨɛɥɟɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɫɬɨɣɤɢɯ ɷɦɭɥɶɫɢɣ (ɚ ɬɚɤɠɟ ɜɵɩɚɞɟɧɢɟ 

ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜ) ɡɧɚɱɢɦɚ ɞɥɹ ɘɪɭɛɱɟɧɨ-Ɍɨɯɨɦɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɢ 

ɟɝɨ ɫɢɫɬɟɦɵ ɫɛɨɪɚ, ɩɨɞɝɨɬɨɜɤɢ ɢ ɬɪɚɧɫɩɨɪɬɚ ɫɤɜɚɠɢɧɧɨɣ ɩɪɨɞɭɤɰɢɢ. 

Ʌɚɛɨɪɚɬɨɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ 

ɭɦɟɧɶɲɟɧɢɹ ɜɹɡɤɨɫɬɢ ȼɇɗ – ɍɁɈ, ɨɧɚ ɫɩɨɫɨɛɫɬɜɭɟɬ ɤɨɚɝɭɥɹɰɢɢ ɱɚɫɬɢɰ ɜɨɞɵ; 

ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɡɧɚɱɟɧɢɹ ɜɹɡɤɨɫɬɢ ɩɪɢ ɞɚɧɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɨɫɬɚɜɢɥɨ 

72%. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɟɪɟɤɚɱɤɢ ɦɟɧɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ 

ɫɥɟɞɭɸɳɚɹ: ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɬɪɟɧɢɟ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɨɤɚɡɚɥɢɫɶ ɜ 3,5 ɪɚɡɚ 

ɦɟɧɶɲɟ, ɱɟɦ ɞɥɹ ɜɵɫɨɤɨɜɹɡɤɨɣ; ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɞɥɹ ɦɚɥɨɜɹɡɤɨɣ ɧɟɮɬɢ ɬɚɤɠɟ 

ɨɤɚɡɚɥɢɫɶ ɦɟɧɶɲɟ ɜ 1,7 ɪɚɡ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɫɨɤɨɜɹɡɤɨɣ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 

ɫɧɢɠɟɧɢɟ ɜɹɡɤɨɫɬɢ ɜɥɢɹɟɬ ɧɚ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɪɚɫɯɨɞ. 

Ɋɚɫɫɱɢɬɚɧɚ ɝɨɞɨɜɚɹ ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɩɨ ɫɵɪɶɸ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɦɚɥɨɜɹɡɤɨɝɨ 
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ɮɥɸɢɞɚ – ɏɏɏɏ ɬɵɫ. ɬ/ɝɨɞ, ɱɬɨ ɧɚ 9,5% ɛɨɥɶɲɟ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɩɨɞɚɱɟ 

ɜ ɧɟɟ ɛɨɥɟɟ ɜɹɡɤɨɣ ɧɟɮɬɢ (ɏɏɏɏ ɬɵɫ. ɬ/ɝɨɞ). 

ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȺȾɉɆ – ɚɝɪɟɝɚɬ ɞɥɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɢ ɩɟɪɟɞɜɢɠɧɨɣ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ; 

ȺɋɉɈ – ɚɫɮɚɥɶɬɨɫɦɨɥɨɩɚɪɚɮɢɧɨɜɵɟ ɨɬɥɨɠɟɧɢɹ; 

ȻɂɄ – ɛɥɨɤ ɢɡɦɟɪɟɧɢɣ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ; 

ȻɄɇɋ – ɛɥɨɱɧɚɹ ɤɭɫɬɨɜɚɹ ɧɚɫɨɫɧɚɹ ɫɬɚɧɰɢɹ; 

ȼɇɗ – ɜɨɞɨɧɟɮɬɹɧɚɹ ɷɦɭɥɶɫɢɹ; 

Ƚɋ – ɝɚɡɨɜɵɣ ɫɟɩɚɪɚɬɨɪ; 

ȽɊɉ – ɝɚɡɨɪɟɝɭɥɹɬɨɪɧɵɣ ɩɭɧɤɬ ɲɤɚɮɧɨɣ; 

ȾȼȺ – ɞɢɚɝɪɚɦɦɚ ɜɵɩɚɞɟɧɢɹ ɚɫɮɚɥɶɬɟɧɨɜ; 

Ʉɋɍ – ɤɨɧɰɟɜɚɹ ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ; 

ɆC – ɦɚɫɫ-ɫɩɟɤɬɪɨɦɟɬɪɢɢ; 

ɇ – ɧɚɫɨɫ; 

ɇȾɋ – ɧɟɮɬɹɧɚɹ ɞɢɫɩɟɪɫɧɚɹ ɫɢɫɬɟɦɚ; 

ɇɄɉɊ – ɧɢɠɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɣ ɩɪɟɞɟɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ; 

ɇɉɁ – ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɣ ɡɚɜɨɞ; 

ɈɉɊ – ɨɩɵɬɧɨ-ɩɪɨɦɵɲɥɟɧɧɚɹ ɪɚɡɪɚɛɨɬɤɚ; 

ɉȺɍ – ɩɨɥɢɰɢɤɥɢɱɟɫɤɢɟ ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɭɝɥɟɜɨɞɨɪɨɞɵ;  

ɉȻ – ɩɪɢɪɨɞɧɵɟ ɛɢɬɭɦɵ; 

ɉɁɉ – ɩɪɢɡɚɛɨɣɧɚɹ ɡɨɧɚ ɩɥɚɫɬɚ; 

ɉɁɋ – ɩɪɢɡɚɛɨɣɧɚɹ ɡɨɧɚ ɫɤɜɚɠɢɧ; 

ɉɋɉ – ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɣ ɩɭɧɤɬ; 

ɉɌȻ – ɩɟɱɶ ɬɪɭɛɱɚɬɚɹ ɛɥɨɱɧɚɹ; 

ɉɍ – ɩɪɢɪɨɞɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ; 

Ɋȼɋ – ɪɟɡɟɪɜɭɚɪ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫɬɚɥɶɧɨɣ; 

ɊɋȺ – ɪɟɧɬɝɟɧɨɫɬɪɭɤɬɭɪɧɵɣ ɚɧɚɥɢɡ; 
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ɋ – ɫɟɩɚɪɚɬɨɪ; 

ɋȺȼ – ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɜɟɳɟɫɬɜɚ; 

ɋȺɄ – ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ; 

ɋȼɇ – ɫɜɟɪɯɜɹɡɤɚɹ ɧeɮɬɶ; 

ɋȿ – ɫɬɪɭɤɬɭɪɧɵɟ ɟɞɢɧɢɰɵ; 

ɋɂɄɇ – ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɢ ɤɚɱɟɫɬɜɚ ɧɟɮɬɢ; 

ɋɆ – ɭɡɟɥ ɫɦɟɲɟɧɢɹ;  

ɋɋȻ – ɫɩɢɪɬɨɛɟɧɡɨɥɶɧɵɟ ɫɦɨɥɵ; 

ɋɋȿ – ɫɥɨɠɧɵɟ ɫɬɪɭɤɬɭɪɧɵɟ ɟɞɢɧɢɰɵ; 

ɌɇɈ – ɬɹɠɟɥɵɟ ɧɟɮɬɹɧɵɟ ɨɫɬɚɬɤɢ; 

ɌɎɋ – ɬɪɟɯɮɚɡɧɵɣ ɫɟɩɚɪɚɬɨɪ; 

ɍȼ – ɭɝɥɟɜɨɞɨɪɨɞɵ; 

ɍɉɇ – ɭɫɬɚɧɨɜɤɚ ɩɨɞɝɨɬɨɜɤɢ ɧɟɮɬɢ; 

ɍɉɈȽ – ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɝɚɡɚ;  

ɍɗɐɇ – ɭɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɨɰɟɧɬɪɨɛɟɠɧɨɝɨ ɧɚɫɨɫɚ; 

ɋȺɄ – ɫɦɨɥɢɫɬɨ-ɚɫɮɚɥɶɬɟɧɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ; 

API – American ɪetroleum institute; 

GTL – gas-to-liquid; 

ɋTL –  coal-to-liquid; 

EIA – Energy information administration; 

SAGD – steam-assisted gravity drainage. 
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