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Ȼɨɨɩɭɛɱɣɺ:�ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ,�ɦɟɠɞɭ�ɜɵɟɦɨɱɧɵɦɢ�ɫɬɨɥɛɚɦɢ�ɨɫɬɚɜɥɹɸɬ�ɰɟɥɢɤɢ�ɭɝɥɹ�ɲɢɪɢɧɨɣ�ɨɬ�18�
ɦ� ɞɨ� 30� ɦ� ɜ� ɫɢɫɬɟɦɟ� ɪɚɡɪɚɛɨɬɤɢ� ɞɥɢɧɧɵɦɢ� ɫɬɨɥɛɚɦɢ� ɧɚ� ɲɚɯɬɚɯ� ȼɶɟɬɧɚɦɚ.� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,�
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɩɨɬɟɪɢ�ɭɝɥɹ�(ɞɨɫɬɢɝɚɸɬ�15-25%),�ɫɜɹɡɵɜɚɟɦɵɟ�ɫ�ɷɬɢɦɢ�ɰɟɥɢɤɨɜ�ɭɝɥɹ.�Ɍɟɦ�ɜɪɟɦɟɧɟɦ,�
ɛɵɥɢ� ɭɜɟɥɢɱɟɧɵ� ɡɚɬɪɚɬɵ� ɧɚ� ɩɨɞɞɟɪɠɚɧɢɟ� ɞɥɹ� ɩɨɜɬɨɪɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɵɪɚɛɨɬɨɤ� ɢ� ɩɨɜɵɲɟɧɢɹ�
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� (ɨɤɨɥɨ�30-50%�ɨɛɴɟɦɚ� ɜɵɪɚɛɨɬɨɤ� ɧɟɨɛɯɨɞɢɦɨ� ɪɟɦɨɧɬɢɪɨɜɚɬɶ� ɟɠɟɝɨɞɧɨ).�
ɉɨɷɬɨɦɭ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɹɜɢɬɶ� ɩɪɢɱɢɧɵ� ɢ� ɫɮɨɪɦɢɪɨɜɚɬɶ� ɬɟɯɧɢɱɟɫɤɢɟ� ɪɟɲɟɧɢɹ� ɩɨ� ɩɨɜɵɲɟɧɢɸ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɬɪɭɞɚ�ɧɚ�ɲɚɯɬɚɯ. 
Ʌɦɹɲɠɝɶɠ�ɬɦɩɝɛ:� ɩɨɞɡɟɦɧɚɹ�ɞɨɛɵɱɚ�ɭɝɥɹ,� ɫɢɫɬɟɦɚ� ɪɚɡɪɚɛɨɬɤɢ,� ɩɨɞɞɟɪɠɚɧɢɟ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ� ɜɵ-
ɪɚɛɨɬɨɤ, ɰɟɥɢɤɢ�ɭɝɥɹ,��ɩɨɬɟɪɢ�ɭɝɥɹ. 
 

ANALYSIS OF CAUSES AFFECTING COAL LOSS AND ROADWAYS STABILITY IN UNDERGROUND 
COAL MINES IN VIETNAM 

 
Le Quang Phuc 

 
Abstract: When applying the longwall mining system in coal mines in Vietnam, coal pillars width of 18 m to 30 
m are left between the panels, so the loss of coal reaches 15-25%. Meanwhile, maintenance costs have 
increased to reuse roadways and improve production safety (about 30-50% of the works need to be repaired 
annually). Therefore, it is necessary to identify the causes and shape technical solutions to improve production 
efficiency and labor safety in mines. 
Key words: underground coal mining, mining system, maintain roadways, coal pillars, coal losses. 

 
Ʉɭɚɧɝɧɢɧɶ�— ɝɥɚɜɧɵɣ� ɩɪɨɦɵɲɥɟɧɧɵɣ�ɪɚɣɨɧ� ɭɝɨɥɶɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ȼɶɟɬɧɚɦɚ.� Ɉɞɧɚɤɨ� ɩɪɢ�

ɫɥɨɠɧɵɯ�ɝɟɨɥɨɝɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ,�ɧɢɡɤɨɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɭɪɨɜɧɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɟɠɟɝɨɞɧɨɣ�ɞɨɛɵɱɟ�ɭɝɥɹ�
ɨɱɟɧɶ�ɦɚɥɚ�(ɨɤɨɥɨ�40�ɦɥɧ�ɬɨɧɧ).�ɉɨ�ɞɚɧɧɵɦ,�ɨɩɭɛɥɢɤɨɜɚɧɧɵɦ�ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ�ȼɶɟɬɧɚɦɚ,� ɝɟɨɥɨɝɨɪɚɡ-
ɜɟɞɨɱɧɵɦɢ�ɪɚɛɨɬɚɦɢ�ɩɨɞɬɜɟɪɠɞɟɧɵ�ɡɚɩɚɫɵ�ɨɤɨɥɨ�3�ɦɥɪɞ�ɬɨɧɧ�ɭɝɥɹ�(ɪɢɫ.�1)�[1].�Ȼɥɚɝɨɞɚɪɹ�ɷɬɨɦɭ�ɭɝɨɥɶ-
ɧɚɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�ȼɶɟɬɧɚɦɚ�ɫɦɨɠɟɬ�ɜɵɠɢɬɶ�ɜ�ɬɟɱɟɧɢɟ�ɫɥɟɞɭɸɳɢɯ�100�ɥɟɬ. 

ɉɪɢ�ɧɵɧɟɲɧɟɣ�ɫɢɬɭɚɰɢɢ�ɢ�ɩɪɨɝɧɨɡɚɯ�ɧɚ�ɛɭɞɭɳɟɟ�ɭɝɨɥɶɧɚɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ�ȼɶɟɬɧɚɦɚ�ɧɟ�ɦɨɠɟɬ�
ɩɨɥɧɨɫɬɶɸ� ɨɛɟɫɩɟɱɢɬɶ� ɧɚɰɢɨɧɚɥɶɧɭɸ� ɷɤɨɧɨɦɢɤɭ.� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,� ɭɝɨɥɶ� ɛɭɞɟɬ� ɢɦɩɨɪɬɢɪɨɜɚɬɶɫɹ� ɞɥɹ�
ɨɛɟɫɩɟɱɟɧɢɹ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ�ɤɚɤ�ɧɟɢɡɛɟɠɧɨɝɨ�ɭɫɥɨɜɢɹ.�ɂɦɩɨɪɬɢɪɭɟɦɵɟ�ɢɫɬɨɱɧɢɤɢ�ɭɝɥɹ�ɜ�ɨɫ-
ɧɨɜɧɨɦ� ɩɨɫɬɭɩɚɸɬ� ɢɡ� Ⱥɜɫɬɪɚɥɢɢ,� ɂɧɞɨɧɟɡɢɹ,� ɘɠɧɚɹ� Ⱥɮɪɢɤɚ� ɢ� Ʌɚɨɫ.� ɋɬɪɚɬɟɝɢɱɟɫɤɨɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ�
ɩɪɚɜɢɬɟɥɶɫɬɜɚ�ȼɶɟɬɧɚɦɚ�ɩɨ�ɞɨɛɵɱɟ,�ɩɨɬɪɟɛɥɟɧɢɸ�ɢ�ɢɦɩɨɪɬɭ�ɭɝɥɹ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�ɪɢɫɭɧɤɟ�2. 
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ɋɣɬ.�1.�ɉɜɴɣɠ�ɢɛɪɛɬɶ�ɮɞɦɺ�Ƚɷɠɭɨɛɧɛ 

ɛ)�–ɞɠɩɦɩɞɣɲɠɬɥɣɠ�ɢɛɪɛɬɶ;�ɜ)�– ɢɛɪɛɬɶ�ɟɩɜɶɲɣ 
 

 
ɋɣɬ. 2.�Ɍɭɫɛɭɠɞɣɲɠɬɥɩɠ�ɪɦɛɨɣɫɩɝɛɨɣɠ�ɟɩɜɶɲɣ,�ɪɩɭɫɠɜɦɠɨɣɺ�ɣ�ɣɧɪɩɫɭɛ�ɮɞɦɺ�ɪɫɛɝɣɭɠɦɷɬɭɝɩɧ�

Ƚɷɠɭɨɛɧɛ�[1] 
 

ɍɝɨɥɶɧɵɟ�ɲɚɯɬɵ�ȼɶɟɬɧɚɦɚ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɢɡɤɢɦɢ�ɡɧɚɱɟɧɢɹɦɢ�ɫɨɞɟɪɠɚɧɢɹ�ɦɟ-
ɬɚɧɚ�[1].�ɉɨɷɬɨɦɭ�ɩɪɢ�ɜɟɞɟɧɢɢ�ɝɨɪɧɵɯ�ɪɚɛɨɬ�ɞɟɝɚɡɚɰɢɹ�ɭɝɨɥɶɧɵɯ�ɩɥɚɫɬɨɜ�ɧɟ�ɬɪɟɛɭɟɬɫɹ.�ȼ�ɭɝɨɥɶɧɵɯ�ɪɟ-
ɝɢɨɧɚɯ�ȼɶɟɬɧɚɦɚ�ɜɫɟɝɞɚ�ɧɚɛɥɸɞɚɸɬɫɹ�ɛɨɥɶɲɢɟ�ɤɨɥɟɛɚɧɢɹ�ɦɨɳɧɨɫɬɢ�ɭɝɨɥɶɧɨɝɨ�ɩɥɚɫɬɚ�ɢ�ɭɝɥɚ�ɧɚɤɥɨɧɚ.�
Ɇɟɠɞɭ�ɬɟɦ�ɧɚ�ɲɚɯɬɚɯ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɪɢɦɟɧɹɟɬɫɹ�ɫɩɨɫɨɛ�ɞɨɛɵɱɢ�ɫ�ɪɚɡɪɚɛɨɬɤɢ�ɞɥɢɧɧɵɦɢ�ɫɬɨɥɛɚɦɢ.�Ⱦɥɢ-
ɧɚ�ɜɵɟɦɨɱɧɵɯ�ɫɬɨɥɛɨɜ�ɧɟɛɨɥɶɲɚɹ,�ɱɭɬɶ�ɛɨɥɟɟ�300�ɦ,�ɜ�ɤɚɱɟɫɬɜɟ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɥɚɜɵ�ɭɤɚɡɵɜɚɟɬɫɹ�
15-25�ɦ/ɦɟɫ.�ȼ�ɩɪɨɰɟɫɫɟ�ɪɟɚɥɢɡɚɰɢɢ�ɭɝɨɥɶɧɵɟ�ɰɟɥɢɤɢ�ɦɟɠɞɭ�ɜɵɟɦɨɱɧɵɦɢ�ɫɬɨɥɛɚɦɢ�ɱɚɫɬɨ�ɨɫɬɚɜɥɹɸɬ�ɜ�
ɜɵɪɚɛɨɬɚɧɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ.�ȼ�ɥɚɜɚɯ�ɱɚɳɟ�ɩɪɢɦɟɧɹɸɬɫɹ�ɛɭɪɨɜɡɪɵɜɧɵɟ�ɪɚɛɨɬɵ�(90-95%)�ɢ�ɨɱɟɧɶ�ɪɟɞ-
ɤɨ� (5-10%)� ɩɪɢɦɟɧɹɸɬɫɹ� ɦɚɲɢɧɵ.� Ⱦɥɹ� ɤɪɟɩɥɟɧɢɟ� ɜ� ɥɚɜɚɯ� ɩɪɢɦɟɧɹɸɬɫɹ� ɤɨɦɩɥɟɤɬɧɵɦɢ� ɤɪɟɩɚɦɢ� ɬɢɩɚ�
XDY,�ZH,�GK.�ɉɪɢ�ɷɬɨɦ� ɜ� ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɤɚɯ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɤɪɟɩɢ�ɋȼɉ� (ɧɟ�
ɦɟɧɟɟ�90%)�ɢ�ɚɧɤɟɪɵ.�� 

ɋɭɳɟɫɬɜɭɸɳɚɹ�ɩɪɨɛɥɟɦɚ�ɩɨɬɟɪɶ�ɭɝɥɹ�ɨɰɟɧɢɜɚɟɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɢɡ-ɡɚ�ɭɝɨɥɶɧɵɯ�ɰɟɥɢɤɨɜ�(ɲɢɪɢɧɚ�
ɫɬɨɥɛɚ�18-30�ɦ),�ɨɫɬɚɸɳɢɯɫɹ ɜ�ɜɵɪɚɛɨɬɚɧɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ.�ȼɨ�ɦɧɨɝɢɯ�ɫɥɭɱɚɹɯ�ɷɬɢ�ɩɨɬɟɪɢ�ɭɝɥɹ�ɞɨɫɬɢ-
ɝɚɸɬ�20-30%�ɛɚɥɚɧɫɨɜɵɯ�ɡɚɩɚɫɨɜ�ɪɚɣɨɧɨɜ�ɞɨɛɵɱɢ. 

Ⱦɨɤɭɦɟɧɬɵ� ɩɨ� ɝɟɨɥɨɝɨɪɚɡɜɟɞɤɟ� ɢ� ɞɪɭɝɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ� ɩɪɨɟɤɬɵ�ɞɨɤɚɡɚɥɢ,� ɱɬɨ� ɛɨɥɟɟ� 30%�
ɭɝɨɥɶɧɵɯ�ɩɥɚɫɬɨɜ�ȼɶɟɬɧɚɦɚ�ɢɦɟɸɬ�ɬɪɭɞɧɨɨɛɪɭɲɚɸɳɢɟɫɹ�ɩɨɪɨɞɵ�ɤɪɨɜɥɢ� [2,�3,�4].�Ɇɟɠɞɭ�ɬɟɦ,�ɧɚ� ɝɨɪ-
ɧɵɟ�ɪɚɛɨɬɵ�ɢ�ɫɬɚɛɢɥɶɧɨɫɬɶ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬoɤ�ɫɢɥɶɧɨ�ɜɥɢɹɟɬ�ɜɵɫɨɤɨɟ�ɧɚɩɪɹɠɟɧɢɟ,�ɜɨɡɧɢ-
ɤɚɸɳɟɟ�ɜ� ɩɨɝɪɚɧɢɱɧɨɣ�ɡɨɧɟ�ɦɟɠɞɭ�ɜɵɪɚɛɨɬɚɧɧɵɦ�ɩɪɨɫɬɪɚɧɫɬɜɨɦ�ɢ�ɜɵɪɚɛɨɬɤɚɦɢ�ɩɪɢ�ɨɛɪɭɲɟɧɢɢ� ɨɫ-
ɧɨɜɧɨɣ�ɤɪɨɜɥɢ�ɭɝɨɥɶɧɨɣ�ɲɚɯɬɵ.�Ɋɟɚɥɶɧɨɫɬɶ�ɞɨɤɚɡɚɥɚ,�ɱɬɨ�ɞɢɧɚɦɢɱɟɫɤɚɹ�ɨɫɚɞɤɚ�ɩɨɪɨɞ�ɤɪɨɜɥɢ�ɩɪɢɜɨɞɢɬ�
ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɨɛɴɟɦɨɜ�ɪɟɦɨɧɬɧɵɯ�ɪɚɛɨɬ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ.�ɇɟɤɨɬɨɪɵɟ�ɨɫɧɨɜɧɵɟ�
ɩɪɢɱɢɧɵ,�ɩɪɢɜɨɞɹɳɢɟ�ɤ�ɩɨɬɟɪɹɦ�ɭɝɥɹ�ɢ�ɭɫɬɨɣɱɢɜɨɫɬɶ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ�ɧɚ�ɲɚɯɬɚɯ�ȼɶɟɬɧɚ-
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ɦɚ,�ɦɨɠɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 
 ɜ�ɜɵɪɚɛɨɬɚɧɧɨɦ�ɩɪɨɫɬɪɚɧɫɬɜɟ�ɦɟɠɞɭ�ɜɵɟɦɨɱɧɵɦɢ�ɭɱɚɫɬɤɚɦɢ�ɨɫɬɚɜɥɹɸɬɫɹ�ɭɝɨɥɶɧɵɟ�ɰɟɥɢɤɢ 

ɞɥɹ� ɡɚɳɢɬɵ� ɢ� ɩɨɞɞɟɪɠɚɧɢɹ� ɩɨɜɬɨɪɧɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜɵɪɚɛɨɬɨɤ.� ɉɨ� ɷɬɨɣ� ɩɪɢɱɢɧɟ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�
ɩɨɬɟɪɢ�ɭɝɥɹ�ɜ�ɰɟɥɢɤɚɯ�ɩɪɢ�ɩɪɨɰɟɫɫɟ�ɞɨɛɵɱɢ�ɭɝɥɹ�ɧɚ�ɩɥɚɫɬɚɯ�ɲɚɯɬ�ɜɨ�ȼɶɟɬɧɚɦɟ�ɫɨɫɬɚɜɥɹɸɬ� 15-23%�ɢ�
ɛɨɥɟɟ�ɨɬ�ɡɚɩɚɫɨɜ�ɭɝɥɹ. 

 ɧɚɥɢɱɢɟ�ɬɪɭɞɧɨɭɞɚɥɹɟɦɵɯ�ɩɨɪɨɞ�ɧɚ�ɤɪɨɜɥɟ�ɢ�ɫɥɨɠɧɵɣ�ɦɟɯɚɧɢɡɦ�ɨɛɪɭɲɟɧɢɹ�ɝɨɪɧɵɯ�ɩɨɪɨɞ ɜ�
ɜɵɪɚɛɨɬɚɧɧɨɦ� ɩɪɨɫɬɪɚɧɫɬɜɟ,� ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɫɧɢɠɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɢɦɟɧɹɟɦɵɯ� ɜ� ɧɚɫɬɨɹɳɟɟ�
ɜɪɟɦɹ�ɦɟɬɨɞɨɜ ɨɛɟɫɩɟɱɟɧɢɹ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ�ɧɚ�ɲɚɯɬɚɯ. 

 ɧɚ�ɤɪɨɜɥɟ�ɧɚɥɢɱɢɟ�ɬɪɭɞɧɨɨɛɪɭɲɚɸɳɢɯɫɹ�ɩɨɪɨɞ�ɞɟɥɚɟɬ�ɭɝɨɥɧɧɵɟ�ɰɟɥɢɤɢ�ɲɢɪɢɧɨɣ�ɨɬ�18�ɞɨ�
30�ɦ�ɧɟɞɨɫɬɚɬɨɱɧɵɦɢ�ɞɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ�ɧɚ�ɲɚɯɬɚɯ.�Ⱦɟɮɨɪ-
ɦɚɰɢɹ�ɢ�ɪɚɡɪɭɲɟɧɢɟ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɤɪɟɩ,�ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ�ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɧɵɯ�ɤɪɟɩ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ,�ɹɜ-
ɥɹɸɬɫɹ�ɱɚɫɬɵɦ�ɹɜɥɟɧɢɟɦ.�ȼɵɫɨɤɢɟ� ɡɚɬɪɚɬɵ�ɧɚ�ɨɛɟɫɩɟɱɟɧɢɟ�ɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ�ɩɨɞɞɟɪɠɚɧɢɟ�ɩɨɞɝɨɬɨɜɢ-
ɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ�ɩɪɢ�ɩɨɜɬɨɪɧɨɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ,�ɚ�ɟɠɟɝɨɞɧɵɟ�ɪɟɦɨɧɬɧɵɟ�ɪɚɛɨɬɵ�ɩɪɨɜɨɞɹɬɫɹ� ɜ�ɪɚɡ-
ɦɟɪɟ�ɧɟ�ɦɟɧɟɟ�30-50%�ɨɬ�ɨɛɴɟɦɚ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ�(ɪɢɫ.�3). 

 

 
ɋɣɬ.�3.�Ɉɠɥɩɭɩɫɶɠ�ɩɬɨɩɝɨɶɠ�ɪɫɣɲɣɨɶ,�ɝɦɣɺɹɴɣɠ�ɨɛ�ɟɩɜɶɲɮ�ɮɞɦɺ�ɝ�ɦɛɝɛɰ�ɨɛ�ɳɛɰɭɛɰ�Ƚɷɠɭɨɛɧɛ�[4] 

 
 ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɨɫɧɨɜɧɨɣ�ɤɪɨɜɥɢ�ɧɚ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɜɵɪɚɛɨɬɨɤ� ɧɚɛɥɸ-

ɞɚɟɬ  ɧɚ�ɛɨɥɶɲɢɧɫɬɜɟ�ɲɚɯɬ�ȼɶɟɬɧɚɦɚ.�ɇɚɛɥɸɞɚɸɬɫɹ�ɨɫɥɨɠɧɟɧɢɹ�ɜ�ɜɢɞɟ�ɞɟɮɨɪɦɚɰɢɢ�ɢ�ɪɚɡɪɭɲɟɧɢɹ�
ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɤɪɟɩ,�ɞɟɮɨɪɦɚɰɢɢ�ɚɧɤɟɪɨɜ�ɤɪɨɜɥɢ�ɢ�ɜɫɩɭɱɢɜɚɧɢɹ�ɭɝɥɹ�ɫ�ɛɨɤɨɜ.�ɗɬɢ�ɩɪɨɹɜɥɟɧɢɹ�ɬɪɟɛɭɸɬ�
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ�ɩɨ�ɩɨɜɵɲɟɧɢɸ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɜɵɪɚɛɨɬɨɤ�ɞɥɹ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

 

 
ɋɣɬ.�4.�ɍɣɪɣɲɨɛɺ�ɥɛɫɭɣɨɛ�ɨɠɬɭɛɜɣɦɷɨɩɬɭɣ�ɪɩɟɞɩɭɩɝɣɭɠɦɷɨɶɰ�ɝɶɫɛɜɩɭɩɥ�ɨɛ�ɳɛɰɭɛɰ�Ƚɷɠɭɨɛɧɛ  
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 ɧɚ�ɲɚɯɬɚɯ�ɜɥɢɹɧɢɟ�ɨɫɧɨɜɧɨɣ�ɤɪɨɜɥɢ�ɧɚ�ɝɨɪɧɨɞɨɛɵɜɚɸɳɢɟ�ɪɚɛɨɬɵ�ɜɵɪɚɠɚɟɬɫɹ�ɬɚɤɠɟ�ɜ�ɜɢɞɟ�
ɭɜɟɥɢɱɟɧɢɹ�ɬɹɠɟɫɬɢ,�ɨɬɪɢɰɚɬɟɥɶɧɨ�ɜɥɢɹɸɳɟɣ�ɧɚ�ɪɚɛɨɬɭ� ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɵ�ɧɚ�ɭɱɚɫɬɤɟ�ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ.�Ʉ�ɛɨɥɟɟ�ɫɟɪɶɟɡɧɵɦ�ɩɪɨɹɜɥɟɧɢɹɦ�ɨɬɧɨɫɹɬɫɹ�ɨɛɪɭɲɟɧɢɟ�ɤɪɨɜɥɢ�ɜɦɟɫɬɟ�ɫ�ɤɪɟɩɹɦɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶ-
ɧɵɯ� ɜɵɪɚɛɨɬɨɤ,� ɨɛɪɭɲɟɧɢɟ� ɩɨɪɨɞ� ɤɪɨɜɥɢ� ɜ� ɜ� ɡɨɧɚɯ� ɞɟɣɫɬɜɢɹ� ɨɩɨɪɧɨɝɨ� ɞɚɜɥɟɧɢɹ,� ɢ� ɧɚ� ɩɟɪɟɫɟɱɟɧɢɢ�
«ɥɚɜɚ-ɲɬɪɟɤ».� ɗɬɢ� ɬɟɤɭɳɢɟ� ɩɪɨɛɥɟɦɵ� ɩɪɢɜɨɞɹɬ� ɤ� ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ�ɜ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɨ� ɩɨɞɝɨɬɨɜɢɬɟɥɶ-
ɧɵɦɢ� ɜɵɪɚɛɨɬɚɦɢ�ɢ� ɩɪɨɫɬɨɸ�ɥɚɜ� (ɪɢɫ.� 4).�Ɍɚɤɠɟ�ɧɟɨɛɯɨɞɢɦɵ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɦɟɬɨɞɵ�ɞɥɹ� ɭɫɢɥɟɧɢɹ�
ɨɩɨɪɧɵɯ�ɪɚɛɨɬ�ɜ�ɡɨɧɟ,�ɩɨɞɜɟɪɠɟɧɧɨɣ�ɞɚɜɥɟɧɢɸ�ɤɪɟɩɢ�ɫɨ�ɫɬɨɪɨɧɵ�ɪɚɛɨɱɢɯ�ɡɚɛɨɟɜ,�ɱɬɨɛɵ�ɦɢɧɢɦɢɡɢɪɨ-
ɜɚɬɶ�ɜɥɢɹɧɢɟ�ɤɚɦɧɟɩɚɞɚ�ɜɨ ɜɪɟɦɹ�ɨɬɪɚɛɨɬɤɢ�ɥɚɜ. 

ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɧɚɩɪɹɠɟɧɢɣ�ɜ�ɤɪɚɟɜɨɣ�ɱɚɫɬɢ�ɰɟɥɢɤɨɜ�ɭɝɥɹ�ɨɱɟɧɶ�ɫɥɨɠɧɨɟ.�ɉɨɷɬɨɦɭ�ɩɪɨɜɟɞɟ-
ɧɢɟ ɞɥɢɬɟɥɶɧɵɯ� ɪɚɛɨɱɢɯ� ɪɚɛɨɬ� ɜ� ɡɨɧɚɯ� ɩɨɜɬɨɪɧɨ� ɢɫɩɨɥɶɡɭɟɦɵɯ� ɜɵɪɚɛɨɬɨɤ,� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ,�
ɞɟɫɬɚɛɢɥɢɡɢɪɭɟɬ�ɜɵɪɚɛɨɬɤɭ,�ɱɬɨ� ɩɪɢɜɨɞɢɬ� ɤ� ɜɵɫɨɤɢɦ� ɡɚɬɪɚɬɚɦ�ɢ� ɫɧɢɠɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɢɡɜɨɞ-
ɫɬɜɚ�ɨɬ�ɩɪɨɫɬɨɹ�ɨɱɢɫɬɧɵɯ�ɨɛɨɪɭɞɨɜɚɧɢɣ. 
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