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Ɂɚɞɚɱɟɣ ɫɢɫɬɟɦ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɭ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɫɬɢɝɚɸɬɫɹ ɤɨɦɮɨɪɬɧɵɟ ɭɫ-
ɥɨɜɢɹ ɠɢɡɧɢ ɥɸɞɟɣ. Ⱥɜɚɪɢɣɧɵɟ ɨɬɤɚɡɵ ɧɚɪɭɲɚɸɬ ɬɟɩɥɨɫɧɚɛɠɟɧɢɟ ɠɢ-
ɥɵɯ ɢ ɨɛɳɟɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, ɱɬɨ ɦɨɠɟɬ ɫɬɚɬɶ ɫɥɟɞɫɬɜɢɟɦ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɣ [1–4]. 

ɋɜɨɣɫɬɜɨ ɫɢɫɬɟɦɵ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ (ɋɐɌ) 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɜɪɟɦɟɧɢ ɬɟɩɥɨɦ, ɧɚɡɵ-
ɜɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶɸ [1, 4]. 

ɇɚɞɟɠɧɨɫɬɶ ɋɐɌ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟɦɹ ɤɪɢɬɟɪɢɹɦɢ: ɜɟɪɨɹɬɧɨɫɬɶ 
ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ, ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɝɨɬɨɜɧɨɫɬɢ ɢ ɠɢɜɭɱɟɫɬɢ. ȼ ɞɚɧ-
ɧɨɣ ɫɬɚɬɶɟ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɬɨɥɶɤɨ ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ 
(ȼȻɊ) – ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɨɣ ɧɚɪɚɛɨɬɤɢ ɨɬɤɚɡɚ ɧɟ 
ɜɨɡɧɢɤɧɟɬ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [3] ɪɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ 
ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɩɪɢ-
ɧɢɦɚɬɶ ɞɥɹ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ Ɋɬɫ = 0,9. 

ȼ ɦɟɬɨɞɢɤɟ [2] ɭɱɬɟɧɵ ɬɨɥɶɤɨ ȼȻɊ ɬɟɩɥɨɩɪɨɜɨɞɨɜ, ɩɪɢ ɷɬɨɦ ɤɨɪɪɨ-
ɡɢɹ ɞɟɣɫɬɜɭɟɬ ɧɟ ɬɨɥɶɤɨ ɧɚ ɬɪɭɛɵ, ɧɨ ɢ ɧɚ ɷɥɟɦɟɧɬɵ ɬɟɩɥɨɫɟɬɟɣ, ɬɚɤɢɟ 
ɤɚɤ ɡɚɞɜɢɠɤɢ, ɜɟɧɬɢɥɢ, ɝɪɹɡɟɜɢɤɢ. ɍɱɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɬɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɬɥɢɱɢɹɦ ȼȻɊ ɫɢɫɬɟɦɵ 
ɨɬ ɪɚɫɫɱɢɬɚɧɧɨɣ ɩɨ ɦɟɬɨɞɢɤɟ [2]. 

Ʉ ɨɬɤɚɡɚɦ ɩɪɢɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɵɯ 
ɫɟɬɟɣ: 

1) ɬɪɭɛɨɩɪɨɜɨɞɨɜ: ɫɤɜɨɡɧɵɟ ɤɨɪɪɨɡɢɨɧɧɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɭɛ; ɪɚɡ-
ɪɵɜɵ ɫɜɚɪɧɵɯ ɲɜɨɜ; 

2) ɡɚɞɜɢɠɟɤ: ɤɨɪɪɨɡɢɹ ɤɨɪɩɭɫɚ ɢɥɢ ɛɚɣɩɚɫɚ ɡɚɞɜɢɠɤɢ; ɢɫɤɪɢɜɥɟ-
ɧɢɟ ɢɥɢ ɩɚɞɟɧɢɟ ɞɢɫɤɨɜ; ɧɟɩɥɨɬɧɨɫɬɶ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ; ɡɚɫɨɪɵ, 
ɩɪɢɜɨɞɹɳɢɟ ɤ ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɭɱɚɫɬɤɨɜ; 

3) ɫɚɥɶɧɢɤɨɜɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ: ɤɨɪɪɨɡɢɹ ɫɬɚɤɚɧɚ; ɜɵɯɨɞ ɢ ɫɬɪɨɹ 
ɝɪɭɧɞɛɭɤɫɵ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɫɬɚɬɶɢ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɬɟɩɥɨɜɨɣ ɫɟɬɢ 
ɩɪɢ ɪɚɫɱɟɬɟ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫ ɭɱɟɬɨɦ ɨɫɧɨɜɧɵɯ ɡɧɚɱɢ-
ɦɵɯ ɮɚɤɬɨɪɨɜ. 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [2] ɪɚɫɱɟɬ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɬɟɩɥɨ-
ɜɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
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ɝɞɟ Ȝi – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ i-ɨɝɨ ɭɱɚɫɬɤɚ, 1/ɱɚɫāɤɦ; t – ɜɪɟɦɹ ɪɚɛɨɬɵ, 
ɱ; Li – ɞɥɢɧɚ i-ɨɝɨ ɭɱɚɫɬɤɚ, ɤɦ.  

Ɍɚɤɨɣ ɪɚɫɱɟɬ ɩɪɢɜɨɞɢɬ ɤ ɬɨɦɭ, ɱɬɨ ɭɱɢɬɵɜɚɸɬɫɹ ɩɨɜɪɟɠɞɟɧɢɹ 
ɬɨɥɶɤɨ ɧɚ ɬɟɩɥɨɩɪɨɜɨɞɚɯ. Ɉɞɧɚɤɨ ɬɟɩɥɨɜɚɹ ɫɟɬɶ ɫɨɫɬɨɢɬ ɧɟ ɬɨɥɶɤɨ ɢɡ 
ɬɪɭɛ, ɧɨ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɵɯ ɫɟɬɟɣ, ɬɚɤɢɯ ɤɚɤ ɨɬɜɟɬɜɥɟɧɢɹ ɫ 
ɡɚɞɜɢɠɤɚɦɢ, ɤɨɦɩɟɧɫɚɬɨɪɵ, ɧɟɩɨɞɜɢɠɧɵɟ ɨɩɨɪɵ ɢ ɨɩɭɫɤɢ ɬɪɭɛ, ɤɨɬɨ-
ɪɵɟ ɧɚɯɨɞɹɬɫɹ ɜ ɩɨɞɡɟɦɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ – ɬɟɩɥɨɜɵɯ ɤɚ-
ɦɟɪɚɯ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɦɟɬɨɞɢɤɭ [2] ɦɨɠɧɨ ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ. Ʉɚɤ ɢɡɜɟɫɬɧɨ, 
ȼȻɊ ɷɥɟɦɟɧɬɚ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

-ȜȜeP(t)  ,      (2) 
ɝɞɟ Ȝ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ, 1/ɱɚɫ; t – ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɱɚɫ. 

Ⱦɥɹ ɡɚɞɜɢɠɤɢ ɮɨɪɦɭɥɚ (2) ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ: 
tɟɊ ɡɚɞɜ

ɡɚɞɜ
 ,     (3) 

ɝɞɟ Ȝɡɚɞɜ – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɡɚɞɜɢɠɤɢ. 
Ɍɚɤ ɤɚɤ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɧɟ ɪɟɡɟɪɜɢɪɭɟɦɵɟ ɫɢɫɬɟ-

ɦɵ, ɬɨ ɨɬɤɚɡ ɤɚɤɨɝɨ-ɥɢɛɨ ɷɥɟɦɟɧɬɚ ɩɪɢɜɨɞɢɬ ɤ ɨɬɤɚɡɭ ɜɫɟɣ ɫɢɫɬɟɦɵ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ ɫɢɫɬɟɦɵ ɬɚɤɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɪɨɹɬɧɨɫɬɟɣ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 

Ɍɨɝɞɚ ɩɨɥɧɚɹ ȼȻɊ ɫɢɫɬɟɦɵ ɫɨɝɥɚɫɧɨ (1) ɢ (3) ɛɭɞɟɬ ɪɚɜɧɚ: 
ntLt eetɊ ii )()( ɡɚɞɜ'

c
    ,    (4) 

ɝɞɟ n – ɤɨɥɢɱɟɫɬɜɨ ɡɚɞɜɢɠɟɤ. 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɭɞɭɬ ɩɪɢɧɹɬɵ ɪɹɞ ɞɨɩɭɳɟɧɢɣ: 
1) ɜ ɪɚɫɱɟɬɚɯ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɬɨɥɶɤɨ ɜɥɢɹɧɢɟ ɡɚɞɜɢɠɟɤ ɧɚ ɨɛ-

ɳɭɸ ȼȻɊ; 
2) ɛɭɞɟɬ ɩɪɢɧɹɬɨ, ɱɬɨ ɧɚ ɤɚɠɞɨɣ ɬɟɩɥɨɜɨɣ ɤɚɦɟɪɟ ɫɬɨɢɬ ɬɨɥɶɤɨ ɨɞ-

ɧɚ ɡɚɞɜɢɠɤɚ; 
3) ɛɭɞɟɬ ɩɪɢɧɹɬɨ, ɱɬɨ ɞɥɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɫɪɨɤ ɷɤɫ-

ɩɥɭɚɬɚɰɢɢ ɨɞɢɧɚɤɨɜ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɬɟɥɹ ɧɚɞɟɠɧɨɫɬɢ ɪɚɫɫɦɨɬɪɢɦ 

ɫɭɳɟɫɬɜɭɸɳɢɣ ɭɱɚɫɬɨɤ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɝɨɪɨɞɚ Ɍɨɦɫɤɚ (ɫɦ. ɪɢɫ. 1). 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɡɚɞɜɢɠɤɢ ɩɪɢɧɢɦɚɥɚɫɶ 2ā10–3 1/ɝɨɞ [4]. 
Ɂɚɜɢɫɢɦɨɫɬɢ ɩɨɤɚɡɚɬɟɥɟɣ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɫɟɬɢ ɨɬ 

ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫ ɭɱɟɬɨɦ ɢ ɛɟɡ ɭɱɟɬɚ ɡɚɞɜɢɠɟɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢ-
ɫɭɧɤɟ 2. 
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Ɋɢɫ. 1. ɍɱɚɫɬɨɤ ɬɟɩɥɨɜɨɣ ɫɟɬɢ ɝɨɪɨɞɚ Ɍɨɦɫɤɚ 

 
Ɋɢɫ. 2.ȼɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɪɨɤɚ ɷɤɫɩɥɭɚ-

ɬɚɰɢɢ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɩɨ ɦɟɬɨɞɢɤɟ [2] (İ(Ĳ)) ɢ ɫ ɭɱɟɬɨɦ ɡɚɞɜɢɠɟɤ (ɤ(Ĳ)) 

ɇɚ ɝɪɚɮɢɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 2, ɜɢɞɧɨ, ɱɬɨ ɤɪɢɜɭɸ 1 
ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɭɱɚɫɬɤɚ: ɞɨ 20 ɥɟɬ ɢ ɩɨɫɥɟ 20 ɥɟɬ. ɇɚ ɩɟɪɜɨɦ 
ɭɱɚɫɬɤɟ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɩɥɚɜɧɨɟ ɢɡɦɟɧɟɧɢɟ ȼȻɊ ɩɪɢ-
ɦɟɪɧɨ ɧɚ 2–3 % ɡɚ ɤɚɠɞɵɟ 5 ɥɟɬ. ɉɪɢ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 5 ɥɟɬ ɷɬɨɬ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ ɩɪɢɦɟɪɧɨ 0,98, ɱɟɪɟɡ 20 ɥɟɬ – 0,92. ɇɚ ɜɬɨɪɨɦ ɭɱɚɫɬɤɟ 
ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɩɚɞɟɧɢɟ ɡɧɚɱɟɧɢɹ 
ɩɨɤɚɡɚɬɟɥɹ ɧɚɞɟɠɧɨɫɬɢ. Ɂɚ 10 ɥɟɬ (ɫ 20 ɞɨ 30 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɜɟɪɨɹɬ-
ɧɨɫɬɶ ɩɚɞɚɟɬ ɫ 0,92 ɞɨ 0,68.  

Ʉɪɢɜɚɹ 2 (ɫɦ. ɪɢɫ. 2) ɩɨɤɚɡɵɜɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɫ ɭɱɟɬɨɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɡɚɞɜɢɠɟɤ. Ⱦɚɧɧɚɹ ɤɪɢɜɚɹ ɪɟɡ-
ɤɨ ɭɛɵɜɚɟɬ ɧɚ ɜɫɟɦ ɪɚɫɫɦɨɬɪɟɧɧɨɦ ɫɪɨɤɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɂɚ ɤɚɠɞɵɟ 5 ɥɟɬ 
ȼȻɊ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɜ ɞɜɚ ɪɚɡɚ, ɭɠɟ ɱɟɪɟɡ 10 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɟɧ ɜɫɟɝɨ ɥɢɲɶ 0,4. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɬɜɟɪɞɢɥɢ ɜɵɫɤɚɡɚɧɧɨɟ ɪɚɧɟɟ ɩɪɟɞɩɨɥɨɠɟ-
ɧɢɟ ɨ ɫɭɳɟɫɬɜɟɧɧɨɦ ɜɥɢɹɧɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨ-
ɜɨɣ ɫɟɬɢ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ. Ɍɚɤɢɟ ɡɧɚɱɢɬɟɥɶɧɵɟ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ 
ɡɧɚɱɟɧɢɹɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɩɨ ɦɟɬɨɞɢɤɟ [2] ɢ ɩɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ, 

ɉɊɄ ɄɋɁ-1 ɉɇɋ-4 ɄɋɁ-16 

2,4 ɤɦ 1,4 ɤɦ 1,14 ɤɦ 

17 ɡɚ-
ɞɜɢɠɟɤ 

31 ɡɚ-
ɞɜɢɠɤɚ 

23 ɡɚ-
ɞɜɢɠɤɢ 
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ɤɨɬɨɪɚɹ ɭɱɢɬɵɜɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɡɚɞɜɢɠɟɤ, ɩɨɤɚɡɵɜɚɸɬ ɧɟ-
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɞɜɢɠɟɤ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɬɨɱ-
ɧɟɧɢɹ ɦɟɬɨɞɢɤɢ ɨɩɪɟɞɟɥɟɧɢɹ ȼȻɊ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠ-
ɧɨɫɬɢ ɬɟɩɥɨɫɧɚɛɠɟɧɢɹ. 

ȼɵɜɨɞɵ: 1) ɉɨɞɬɜɟɪɞɢɥɨɫɶ ɩɪɟɞɩɨɥɨɠɟɧɢɟ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɬɟɩɥɨɜɨɣ ɫɟɬɢ, ɬɚɤɢɯ ɤɚɤ ɡɚɞɜɢɠɟɤ 
ɩɪɢ ɪɚɫɱɟɬɟ ɜɟɪɨɹɬɧɨɫɬɢ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ. 2) ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ ɬɨɥɶɤɨ ɡɚɞɜɢɠɤɢ, ɭɱɟɬ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɬɪɟɛɭɟɬ ɞɚɥɶ-
ɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ. 3) Ȼɵɥ ɪɚɫɫɦɨɬɪɟɧ ɧɟɛɨɥɶɲɨɣ ɩɨ ɞɥɢɧɟ ɭɱɚɫɬɨɤ 
ɬɟɩɥɨɫɟɬɢ, ɭɜɟɥɢɱɟɧɢɟ ɞɥɢɧɵ ɭɱɚɫɬɤɚ, ɧɟɫɨɦɧɟɧɧɨ, ɩɪɢɜɟɞɟɬ ɤ ɟɳɟ 
ɛɨɥɶɲɟɦɭ ɪɚɡɥɢɱɢɸ ȼȻɊ, ɪɚɫɫɱɢɬɚɧɧɨɣ ɩɨ ɦɟɬɨɞɢɤɟ [2] ɢ ɩɨ ɩɪɟɞɥɚ-
ɝɚɟɦɨɣ ɦɟɬɨɞɢɤɟ. 
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ȼ ɨɫɧɨɜɟ ɪɚɛɨɬɵ ɥɸɛɵɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ 

ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɥɟɠɢɬ ɩɪɢɧɰɢɩ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɢɡɦɟɪɹɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɜɟɥɢɱɢɧɭ. 

ɋɩɚɣ, ɩɨɝɪɭɠɚɟɦɵɣ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɭɸ ɫɪɟɞɭ, ɧɚɡɵɜɚɟɬɫɹ ɪɚɛɨɱɢɦ 
ɤɨɧɰɨɦ ɬɟɪɦɨɩɚɪɵ, ɚ ɜɬɨɪɨɣ ɫɩɚɣ – ɫɜɨɛɨɞɧɵɦ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɬɟɪɦɨɩɚɪ ɨɫɧɨɜɚɧ ɧɚ ɬɟɪɦɨɷɥɟɤɬɪɢɱɟɫɤɨɦ ɷɮ-
ɮɟɤɬɟ, ɡɚɤɥɸɱɚɸɳɟɦɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ ɡɚɦɤɧɭɬɨɦ ɤɨɧɬɭɪɟ, ɫɨɫɬɨɹɳɟɦ ɢɡ 
ɞɜɭɯ ɪɚɡɧɨɪɨɞɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ, ɬɟɱɟɬ ɬɨɤ, ɟɫɥɢ ɦɟɫɬɚ ɫɩɚɟɜ ɩɪɨɜɨɞɧɢ-
ɤɨɜ ɢɦɟɸɬ ɪɚɡɥɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ. ȿɫɥɢ ɜɡɹɬɶ ɡɚɦɤɧɭɬɵɣ ɤɨɧɬɭɪ, ɫɨ-
ɫɬɨɹɳɢɣ ɢɡ ɪɚɡɧɨɪɨɞɧɵɯ ɩɪɨɜɨɞɧɢɤɨɜ (ɬɟɪɦɨɷɥɟɤɬɪɨɞɨɜ), ɬɨ ɧɚ ɢɯ ɫɩɚ-


