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ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɧɚɥɢɱɢɹ ɢɫɩɚɪɟɧɢɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɚɧɚɥɢɡɚ ɬɟɩ-
ɥɨɜɵɯ ɪɟɠɢɦɨɜ ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɭɜɥɚɠɧɟɧɧɨɣ ɢɡɨɥɹɰɢɟɣ. 

ȼɤɥɚɞ ɷɮɮɟɤɬɚ ɢɫɩɚɪɟɧɢɹ ɜ ɫɭɦɦɚɪɧɵɟ ɬɟɩɥɨɜɵɟ ɩɨɬɟɪɢ ɫɨɫɬɚɜɥɹɟɬ 
ɨɬ 1,7 ɞɨ 21 % (ɫɦ. ɬɚɛɥ. 2, 3) ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ĳɜ ɢ ȥ. Ⱥɧɚɥɢɡ 
ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɬɟɩɥɨɩɟɪɟɧɨɫɚ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚ-
ɱɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ ɜɪɟɦɹ ɜɵɯɨɞɚ ɩɪɨɰɟɫɫɨɜ ɧɚ ɫɬɚɰɢɨɧɚɪɧɵɣ 
ɪɟɠɢɦ ɧɟ ɩɪɟɜɵɲɚɟɬ 20 000 ɫɟɤɭɧɞ, ɱɬɨ ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɪɟɡɭɥɶɬɚ-
ɬɚɦɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɢɫɫɥɟɞɨɜɚɧɢɣ [2]. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ 
ɩɪɨɟɤɬɚ ʋ 12-08-00201-ɚ ɢ ɝɪɚɧɬɚ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ʋ ɆɄ-1652.2013.8. 
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Ɍɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ ɨɝɪɚɠɞɟɧɢɣ ɯɨɥɨɞɢɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɜ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ [1], ɩɪɟɠɞɟ ɜɫɟɝɨ ɢɡ-ɡɚ 
ɧɟɩɪɟɪɵɜɧɵɯ ɢɡɦɟɧɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɩɟɪɟɦɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɢ ɜɟɬɪɚ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɨɬɫɭɬɫɬɜɭɸɬ ɤɚɤɢɟ-ɥɢɛɨ ɦɨɞɟɥɢ ɢ ɦɟɬɨɞɢɤɢ 
ɚɧɚɥɢɡɚ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɬɟɩɥɨɜɨɣ ɡɚɳɢɬɵ ɫɢɫɬɟɦ ɯɨɥɨɞɨ-
ɫɧɚɛɠɟɧɢɹ, ɨɩɢɫɵɜɚɸɳɢɟ ɪɟɚɥɶɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɩɪɨɬɟɤɚɸ-
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ɳɢɟ ɜ ɩɨɪɢɫɬɨɣ ɫɬɪɭɤɬɭɪɟ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɢ ɦɟɯɚɧɢɡɦɵ ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ [1]. ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɫɤɚɡɚɧɧɵɦ ɪɚɡɪɚɛɨɬɤɚ 
ɧɨɜɵɯ ɩɨɞɯɨɞɨɜ ɤ ɚɧɚɥɢɡɭ ɬɟɩɥɨɜɵɯ ɪɟɠɢɦɨɜ ɢ ɨɰɟɧɤɟ ɬɟɩɥɨɩɪɢɬɨɤɨɜ ɤ 
ɯɨɥɨɞɢɥɶɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɪɢɨɛɪɟɬɚɟɬ ɨɫɨɛɭɸ 
ɚɤɬɭɚɥɶɧɨɫɬɶ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɱɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɪɢɨɠɢɞɤɨɫɬɟɣ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ 
ɢɡɨɥɹɰɢɢ. 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤɪɢɨ-

ɠɢɞɤɨɫɬɟɣ. Ⱦɥɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɜɦɟɫɬɧɨ ɪɟɲɚɸɬɫɹ 
ɨɞɧɨɦɟɪɧɵɟ ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ ɡɚɞɚɱɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɢ ɬɟɪɦɨɭɩɪɭɝɨɫɬɢ. 

ȼɧɟɲɧɢɣ ɤɨɧɬɭɪ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɨɧɬɚɤɬɢɪɭɟɬ ɫ ɨɤɪɭ-
ɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɡɚɞɚɱɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɜɧɟɲ-
ɧɟɣ ɝɪɚɧɢɰɚɯ ɫɥɨɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ ɜɜɨɞɹɬɫɹ ɝɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ ɩɟɪ-
ɜɨɝɨ ɢ ɬɪɟɬɶɟɝɨ ɪɨɞɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɜɧɚ ɩɨɫɬɨɹɧɧɨɣ ɜɟɥɢɱɢɧɟ. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɬɟɦɩɟɪɚ-
ɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɯɨɥɨɞɧɨɣ 
ɠɢɞɤɨɫɬɢ ɢ ɱɬɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɯɥɚɠɞɟɧɢɹ ɢɡɨɥɹɰɢɢ ɜ ɧɟɣ ɜɨɡɧɢɤɚɸɬ 
ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ. 

Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɦɨɞɟɥɶ 
Ɇɚɬɟɦɚɬɢɱɟɫɤɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ ɨɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɭɪɚɜɧɟɧɢɹɦɢ [1, 2]: 
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ɇɚɱɚɥɶɧɵɟ ɭɫɥɨɜɢɹ: 

1 2, , 0;ɧɚɱT T R r Rconst     .    (4) 
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Ƚɪɚɧɢɱɧɵɟ ɭɫɥɨɜɢɹ: 
1 1, ;, 0vr R T T const         (5) 
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Ɉɛɨɡɧɚɱɟɧɢɹ: R – ɝɪɚɧɢɰɚ ɨɛɥɚɫɬɢ ɪɚɫɱɟɬɚ; Ɍ – ɬɟɦɩɟɪɚɬɭɪɚ, Ʉ; ɚ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɦɩɟɪɚɬɭɪɨɩɪɨɜɨɞɧɨɫɬɢ, ɦ2/c; Ĳ – ɜɪɟɦɹ, ɫ; r – 
ɤɨɨɪɞɢɧɚɬɚ, ɦ; k – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ȼɬ/(ɦāɄ); Į – 
ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2āɄ); ı – ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɢɹ; Ȟ – 
ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ; E – ɦɨɞɭɥɶ ɘɧɝɚ, Ɇɩɚ; Ȝ ɢ ȝ – ɩɨɫɬɨɹɧɧɵɟ 
Ʌɹɦɟ; İ – ɤɨɦɩɨɧɟɧɬ ɞɟɮɨɪɦɚɰɢɢ; e – ɨɛɴɟɦɧɚɹ ɞɟɮɨɪɦɚɰɢɹ, ɪ  – 
ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, Ʉ-1. 

Ɇɟɬɨɞ ɪɟɲɟɧɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
Ɂɚɞɚɱɚ (1)(6) ɪɟɲɟɧɚ ɦɟɬɨɞɨɦ ɩɪɨɝɨɧɤɢ ɩɨ ɧɟɹɜɧɨɣ ɪɚɡɧɨɫɬɧɨɣ 

ɫɯɟɦɟ ɢ ɦɟɬɨɞɨɦ ɋɢɦɩɫɨɧɚ [2]. 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ ɬɢɩɢɱɧɵɣ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨ-

ɜɨɞɚ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɫɠɢɠɟɧɧɨɝɨ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɝɚɡɚ – ɞɢɚɦɟɬ-
ɪɨɦ 400 ɦɦ [3]. ȼ ɤɚɱɟɫɬɜɟ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɵɛɪɚɧɵ ɦɢɧɟ-
ɪɚɥɶɧɚɹ ɜɚɬɚ ɢ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧ ɉɉɍ-104Ȼ ɬɨɥɳɢɧɨɣ 280 ɦɦ. Ɍɟɦɩɟɪɚ-
ɬɭɪɚ ɜɧɭɬɪɟɧɧɟɣ ɝɪɚɧɢɰɵ R1 ɪɚɜɧɚ ɬɟɦɩɟɪɚɬɭɪɟ ɤɪɢɨɠɢɞɤɨɫɬɢ ɜ ɪɟɡɟɪ-
ɜɭɚɪɟ Tɠ = 111 Ʉ [4]. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Tɨɫ = 293 Ʉ. Ʉɨ-
ɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɜɨɡɞɭɯɚ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɢ ɩɪɢɧɢɦɚɥɫɹ 
ɪɚɜɧɵɦ  = 5 ȼɬ/(ɦ2Ʉ). ȼɪɟɦɹ ɪɚɫɱɟɬɚ ɡɚɞɚɜɚɥɨɫɶ ɪɚɜɧɵɦ Ĳ = 3ā105 c. 

ȼ ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ ɡɧɚɱɟɧɢɹ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ [3–6] ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɯɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 
ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

Ɍɚɛɥɢɰɚ 1. – Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɏɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚ 

k, 
ȼɬ/(ɦāK) 

ɫ, 
Ʉɞɠ/(ɤɝāK) 

ȡ, 
ɤɝ/ɦ3 

ɪ ā10-6, 

Ʉ-1 
ȿ, 

Ɇɩɚ ȝ ı, 
Ɇɩɚ 

ɉɟɧɨɩɨɥɢɭɪɟ-
ɬɚɧ 0,0397 0,46-0,8 390 66–71 1,15 0,33 1,4 

Ɇɢɧɟɪɚɥɶɧɚɹ 
ɜɚɬɚ 0,047 0,88 130 7,7 0,15–

0,25 0,17 0,01–
0,04 

Ɋɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
Ɉɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɱɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɧɚɩɪɹɠɟɧɢɣ ɜ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɬɪɚɧɫ-
ɩɨɪɬɢɪɨɜɤɢ ɤɪɢɨɠɢɞɤɨɫɬɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2. 
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Ɋɢɫ. 1. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ 

 
Ɋɢɫ. 2. Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɥɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢɫɩɨɥɶɡɭɟɦɵɯ ɢɡɨ-
ɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɫɦ. ɬɚɛɥ. 1) ɫ ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɨɞɟ-
ɥɢɪɨɜɚɧɢɹ ɞɚɧɧɵɦɢ (ɫɦ. ɪɢɫ. 1, 2) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ 
ɩɪɢ ɞɚɧɧɵɯ ɧɚɱɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ, ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 
ɧɟ ɩɪɟɜɵɲɚɸɬ ɬɚɛɥɢɱɧɵɯ (ɤɚɤ ɞɥɹ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ, ɬɚɤ ɢ ɞɥɹ ɦɢɧɟ-
ɪɚɥɶɧɨɣ ɜɚɬɵ). ɂɫɯɨɞɹ ɢɡ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɯ, ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ 
ɬɟɪɦɨɭɩɪɭɝɢɯ ɫɜɨɣɫɬɜ ɩɟɧɨɩɨɥɢɭɪɟɬɚɧɚ, ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɨɫ-
ɬɚɬɨɱɧɨ ɡɚɤɨɧɨɦɟɪɟɧ, ɱɬɨ ɧɟɥɶɡɹ ɫɤɚɡɚɬɶ ɩɪɨ ɪɟɡɭɥɶɬɚɬ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ. 

ɉɪɨɜɟɞɟɧɨ ɱɢɫɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɢɡɨɥɹɰɢɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɤɪɢɨɠɢɞɤɨɫɬɟɣ ɢ ɚɧɚɥɢɡ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ. Ⱦɥɹ ɢɫ-
ɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɢ 
ɡɚɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɢɡɨɥɹɰɢɹ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦ-
ɤɚɯ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ ʋ 12-08-00201-ɚ. 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ: 

1. ɉɨɥɨɜɧɢɤɨɜ ȼ.ɘ., ɏɚɛɢɛɭɥɢɧ Ⱥ.Ɇ. ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɩɟɪɟ-
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ɬɨɦ ɩɪɨɦɟɪɡɚɧɢɹ ɬɟɩɥɨɜɨɣ ɢɡɨɥɹɰɢɢ // ɂɡɜɟɫɬɢɹ Ɍɨɦɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɭɧɢ-
ɜɟɪɫɢɬɟɬɚ. – 2012. – Ɍ. 320. – ʋ 4. – C. 33–36. 
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ɋɬɪɨɣɢɡɞɚɬ, 1985. – 421 ɫ. 
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Ɇ.: ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1985. – 431 ɫ. 

5. ɇɨɜɢɰɤɢɣ Ʌ.Ⱥ., Ʉɨɠɟɜɧɢɤɨɜ ɂ.Ƚ. Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɦɚɬɟɪɢɚɥɨɜ 
ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɋɩɪɚɜɨɱɧɢɤ. – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1975. – 216 ɫ. 

6. ȽɈɋɌ 21880-2011. Ɇɚɬɵ ɢɡ ɦɢɧɟɪɚɥɶɧɨɣ ɜɚɬɵ ɩɪɨɲɢɜɧɵɟ ɬɟɩɥɨɢɡɨɥɹɰɢ-
ɨɧɧɵɟ. – Ɇ.: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2012. – 10 ɫ. 
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ɂɧɬɟɪɟɫ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɤ ɹɜɥɟɧɢɸ ɩɚɪɨɜɨɝɨ ɜɡɪɵɜɚ ɩɪɢ ɤɢɩɟɧɢɢ 

ɧɟɞɨɝɪɟɬɨɣ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɫɵɳɟɧɢɹ ɜɨɞɵ ɢɦɟɟɬ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 
ɜɪɟɦɟɧɢ ɞɨɥɝɭɸ ɢ ɛɨɝɚɬɭɸ ɢɫɬɨɪɢɸ [1, 2]. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶ-
ɲɨɣ ɨɛɴɟɦ, ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɞɚɧ-
ɧɨɣ ɩɪɨɛɥɟɦɟ ɜɨɩɪɨɫ ɨ ɩɪɢɪɨɞɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɮɢɡɢɤɟ ɷɬɨɝɨ ɹɜɥɟɧɢɹ 
ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɵɦ ɞɨ ɫɢɯ ɩɨɪ. Ɍɚɤɚɹ ɫɢɬɭɚɰɢɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɤɥɚ-
ɞɵɜɚɟɬɫɹ ɢɡ-ɡɚ ɤɪɚɣɧɟ ɦɚɥɵɯ ɜɪɟɦɟɧ ɩɪɨɬɟɤɚɧɢɹ ɩɪɨɢɫɯɨɞɹɳɢɯ ɩɪɨɰɟɫ-
ɫɨɜ, ɱɬɨ ɨɫɥɨɠɧɹɟɬ ɞɨɫɬɨɜɟɪɧɨɟ ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɚɤɢɯ ɩɚɪɚ-
ɦɟɬɪɨɜ, ɤɚɤ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɞɚɜɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ 
ɬɪɭɞɧɨɫɬɹɦ ɩɪɢ ɚɧɚɥɢɡɟ ɩɨɥɭɱɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. ɋ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ 
ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɞɭɤɬɢɜɧɵɦ ɢ ɢɧɮɨɪɦɚɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɪɢ ɢɫɫɥɟ-
ɞɨɜɚɧɢɢ ɩɚɪɨɜɨɝɨ ɜɡɪɵɜɚ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɤɨɪɨɫɬɧɨɣ 
ɜɢɞɟɨ ɪɟɝɢɫɬɪɚɰɢɢ, ɤɨɬɨɪɚɹ ɫɟɣɱɚɫ ɢɦɟɟɬ ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɫɥɚɛɵɟ ɱɚɫɬɨɬ-
ɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ, ɱɟɦ ɤɨɧɬɚɤɬɧɵɟ ɞɚɬɱɢɤɢ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɞɚɬɱɢɤɢ ɞɚɜ-
ɥɟɧɢɹ. 

ɂɫɩɨɥɶɡɭɟɦɚɹ ɜ ɞɚɧɧɨɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɭɫɬɚɧɨɜ-
ɤɚ ɫɨɫɬɨɹɥɚ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: 

1. ɇɚɩɨɥɧɟɧɧɨɝɨ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɭɪɨɜɧɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɧɟɞɟ-
ɚɷɪɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɫɬɟɤɥɹɧɧɨɝɨ ɫɨɫɭɞɚ ɫ ɩɥɨɫɤɢɦɢ ɫɬɟɧɤɚɦɢ. Ⱦɥɹ ɤɨɧ-
ɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɯɪɨɦɟɥɶ-ɚɥɸɦɟɥɟɜɚɹ ɬɟɪɦɨɩɚɪɚ. 

2. ɇɚɝɪɟɜɚɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɜ ɮɨɪɦɟ ɩɨɥɨɝɨ ɰɢ-
ɥɢɧɞɪɚ ɢ ɪɚɛɨɬɚɸɳɟɝɨ ɩɨ ɩɪɢɧɰɢɩɭ ɞɠɨɭɥɟɜɚ ɧɚɝɪɟɜɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨ-
ɝɨ ɞɥɹ ɡɚɞɚɧɢɹ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ. 


