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1. ȼȼȿȾȿɇɂȿ 

ȼɟɥɢɤɚ� ɪɨɥɶ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɜ� ɬɟɯ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ��

ɤɨɬɨɪɵɟ� ɩɪɨɢɫɯɨɞɹɬ� ɜ� ɧɚɲɟɣ� ɫɬɪɚɧɟ�� Ɉɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɜɨ�

ɦɧɨɝɨɦ�ɡɚɜɢɫɹɬ�ɩɪɨɰɟɫɫ�ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ�ɢ�ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɬɨɜɚɪɨɜ�ɨɬɟɱɟɫɬɜɟɧɧɵɯ�

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ� ɧɚ� ɪɵɧɤɟ��ɂɡɜɟɫɬɧɨ�� ɱɬɨ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɡɚɬɪɚɬɵ� ɜ� ɫɬɨɢɦɨɫɬɢ� ɩɪɨɞɭɤɰɢɢ� ɩɨ�

ɨɬɞɟɥɶɧɵɦ�ɜɢɞɚɦ�ɬɨɜɚɪɨɜ�ɞɨɯɨɞɹɬ�ɞɨ����� 

 Ƚɥɚɜɧɵɦ�ɪɟɡɟɪɜɨɦ� ɜ� ɭɥɭɱɲɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ�

Ɋɨɫɫɢɢ� ɹɜɥɹɟɬɫɹ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ�� ɢ� ɜ� ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ�� ɫ� ɜɚɝɨɧɧɵɦ�

ɩɚɪɤɨɦ� 

 Ʉ� ɨɫɧɨɜɧɵɦ� ɩɪɨɰɟɫɫɚɦ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɨɬɧɨɫɹɬɫɹ�

ɨɩɟɪɚɰɢɢ� ɫ� ɝɪɭɡɨɜɵɦɢ� ɜɚɝɨɧɚɦɢ�� ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɨɝɪɭɡɤɨɣ�� ɫɨɪɬɢɪɨɜɤɨɣ� ɢ� ɮɨɪɦɢɪɨɜɚɧɢɟɦ��

ɩɟɪɟɦɟɳɟɧɢɟɦ��ɜɵɝɪɭɡɤɨɣ�ɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ�ɢɯ�ɩɪɨɞɜɢɠɟɧɢɹ�ɜ�ɩɨɪɨɠɧɟɦ�ɫɨɫɬɨɹɧɢɢ� 

Ⱦɥɹ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɜ� ɨɬɪɚɫɥɢ� ɫɨɡɞɚɧɵ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ�

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ� ɫɢɫɬɟɦɵ�� ɋɨɡɞɚɧɚ� ɢ� ɪɚɡɜɢɜɚɟɬɫɹ� ɫɢɫɬɟɦɚ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�

ɞɢɫɩɟɬɱɟɪɫɤɢɯ� ɰɟɧɬɪɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ�� ɧɚɪɚɳɢɜɚɸɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɟɬɢ�

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ� ɰɟɧɬɪɨɜ�� ȼɫɺ� ɷɬɨ, ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ, ɧɚɩɪɚɜɥɟɧɨ� ɧɚ�

ɩɪɢɧɹɬɢɟ� ɪɚɰɢɨɧɚɥɶɧɵɯ� ɪɟɲɟɧɢɣ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɫɪɟɞɫɬɜ� ɞɥɹ� ɫɧɢɠɟɧɢɹ�

ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɨɫɬɚɜɥɹɸɳɟɣ� � ɜ�ɤɨɧɟɱɧɨɣ�ɰɟɧɟ�ɩɪɨɞɭɤɰɢɢ�� ɱɬɨ�ɞɨɥɠɧɨ� ɫɬɢɦɭɥɢɪɨɜɚɬɶ� ɪɨɫɬ�

ɩɪɨɢɡɜɨɞɫɬɜɚ� ɪɨɫɫɢɣɫɤɢɯ� ɬɨɜɚɪɨɜ�� ɋ� ɞɪɭɝɨɣ� ɫɬɨɪɨɧɵ�� ɢ� ɫɚɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ�

ɫɬɚɥ� ɚɤɬɢɜɧɵɦ� ɭɱɚɫɬɧɢɤɨɦ� ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫɥɭɝ�� ɉɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɫ� ɩɚɪɤɨɦ� ɝɪɭɡɨɜɵɯ� ɜɚɝɨɧɨɜ� ɞɟɥɚɟɬ� ɟɝɨ ɛɨɥɟɟ� ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ� ɞɥɹ�

ɤɥɢɟɧɬɭɪɵ�ɢ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɪɢɜɥɟɱɟɧɢɸ�ɝɪɭɡɨɩɨɬɨɤɨɜ� 

ȼ�ɫɨɜɪɟɦɟɧɧɨɦ�ɦɢɪɟ�ɤɨɧɤɭɪɟɧɬɧɨɣ�ɛɨɪɶɛɵ�ɤɨɦɩɚɧɢɢ�ɜɫɟ�ɛɨɥɶɲɟɟ�ɜɧɢɦɚɧɢɟ�ɭɞɟɥɹɸɬ�

ɚɧɚɥɢɡɭ� ɫɜɨɟɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� Ɉɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ� ɫɨɤɪɚɳɟɧɢɹ� ɢɡɞɟɪɠɟɤ�

ɤɨɦɩɚɧɢɢ� ɹɜɥɹɟɬɫɹ� ɚɧɚɥɢɡ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɝɪɭɡɨɜ�� Ɉɛɵɱɧɨ� ɪɟɲɟɧɢɹ� ɜ� ɷɬɨɦ� ɫɥɨɠɧɨɦ�

ɜɨɩɪɨɫɟ� ɩɪɢɧɢɦɚɸɬɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɡɞɪɚɜɨɝɨ� ɫɦɵɫɥɚ�� ɧɚ� ɨɫɧɨɜɟ� ɢɧɬɭɢɬɢɜɧɵɯ� ɩɪɟɞɫɬɚɜɥɟɧɢɣ�

ɥɸɞɟɣ�� ɨɛɥɚɞɚɸɳɢɯ� ɨɩɵɬɨɦ� ɜ� ɷɬɨɣ� ɫɮɟɪɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� Ɉɞɧɚɤɨ� ɩɪɚɤɬɢɤɚ� ɩɨɤɚɡɵɜɚɟɬ�� ɱɬɨ�

ɚɧɚɥɢɡ�ɩɪɨɰɟɫɫɚ�ɭɩɪɚɜɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɦ�ɩɚɪɤɨɦ�ɤɨɦɩɚɧɢɢ�ɩɨɡɜɨɥɹɟɬ�ɫɧɢɡɢɬɶ�ɢɡɞɟɪɠɤɢ�ɩɨ�

ɫɪɚɜɧɟɧɢɸ�ɫ�ɪɚɛɨɬɨɣ�ɧɚ�ɭɪɨɜɧɟ�ɨɩɵɬɚ�ɢ�ɢɧɬɭɢɰɢɢ�ɞɨ������ȼ�ɞɚɧɧɨɦ�ɩɪɨɟɤɬɟ�ɩɪɟɞɫɬɚɜɥɟɧɚ�

ɋɢɫɬɟɦɚ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ ɫ� ɦɨɞɭɥɟɦ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�AnyLogic, ɪɚɡɪɚɛɨɬɚɧɧɚɹ�ɜ�ɪɚɦɤɚɯ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɚ�ɞɥɹ�

ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª� 

ȼ�ɪɚɦɤɚɯ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɚ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ�ɞɥɹ� � ©Ƚɚɡɩɪɨɦɬɪɚɧɫª�� ɷɬɚ� ɫɢɫɬɟɦɚ�ɹɜɥɹɟɬɫɹ�ɩɨɞɫɢɫɬɟɦɨɣ�
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Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɤɚɦɢ�ɫɟɪɵ��ɂ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɬɶ�ɩɪɨɝɧɨɡ�

ɫɨɫɬɨɹɧɢɹ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ� ɨɬɩɪɚɜɤɢ� ɢ� ɫɨɫɬɨɹɧɢɹ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ� ɢ� ɫɬɚɬɢɫɬɢɤɢ� ɜɪɟɦɟɧ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɣ�� ɚ� ɬɚɤɠɟ� ɨɬɨɛɪɚɠɚɬɶ�

ɬɟɤɭɳɟɟ� ɢ� ɩɪɨɝɧɨɡɧɨɟ� ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ� ɜ� ɬɚɛɥɢɱɧɨɦ� ɜɢɞɟ ɢ� ɜɵɩɨɥɧɹɬɶ� ɨɰɟɧɤɭ�

ɜɟɪɨɹɬɧɨɫɬɢ� ɧɟɜɵɩɨɥɧɟɧɢɹ� ɡɚɤɚɡɨɜ� ɧɚ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ� ɝɪɭɡɨɜ�� ȼ� ɰɟɥɹɯ� ɫɨɡɞɚɧɢɹ� ɫɢɫɬɟɦɵ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɟɫɬɢ�ɨɛɫɥɟɞɨɜɚɧɢɟ�ɩɪɟɞɩɪɢɹɬɢɹ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª�� 
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2. ɌȿɊɆɂɇɕ�ɂ�ɋɈɄɊȺɓȿɇɂə 

Ɍɚɛɥɢɰɚ�2.1��Ɍɟɪɦɢɧɵ�ɢ�ɫɨɤɪɚɳɟɧɢɹ 

Ⱥɋɍ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ 

ȻȾȾɏ Ȼɚɡɚ�ɞɚɧɧɵɯ�ɞɥɢɬɟɥɶɧɨɝɨ�ɯɪɚɧɟɧɢɹ 

ȼɉ ȼɚɝɨɧɧɵɣ�ɩɚɪɤ 

Ƚȼ Ƚɪɭɩɩɚ�ɜɚɝɨɧɨɜ 

Ƚɐ Ƚɪɭɩɩɚ�ɰɢɫɬɟɪɧ 

ȽɈȼ Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ ɜɚɝɨɧɨɜ 

ɂɆ ɂɦɢɬɚɰɢɨɧɧɚɹ�ɦɨɞɟɥɶ 

Ʌȼɋ Ʌɨɤɚɥɶɧɚɹ�ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ�ɫɟɬɶ 

ɇɆȾ ɇɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɟ�ɞɨɤɭɦɟɧɬɵ 

ɇɋȾ ɇɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɣ�ɞɨɫɬɭɩ 

ɇɋɂ ɇɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ 

ɉɋ ɉɟɪɟɜɨɡɤɢ�ɫɟɪɵ 

ɉɈ� ɉɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

ɉɉ ɉɪɨɝɪɚɦɦɧɵɣ�ɩɪɨɞɭɤɬ 

ɊɀȾ Ɋɨɫɫɢɣɫɤɢɟ�ɠɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ 

ɊȾɈ Ɇɟɬɨɞ�ɢ�ɹɡɵɤ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�Ɋɟɫɭɪɫɵ-

Ⱦɟɣɫɬɜɢɹ-Ɉɩɟɪɚɰɢɢ 

ɋȾ�ɉɋ ɋɢɫɬɟɦɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ 

ɋɈȻɂ ɋɪɟɞɫɬɜɚ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢɧɮɨɪɦɚɰɢɢ 

ɋɉɈ ɋɢɫɬɟɦɧɨɟ�ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

ɋɍȻȾ ɋɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɛɚɡɚɦɢ�ɞɚɧɧɵɯ 
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ɌɈ Ɍɟɯɧɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

API Application Program Interface (ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɝɪɚɦɦɧɵɣ 

ɢɧɬɟɪɮɟɣɫ) 

SQL 6WUXFWXUHG�4XHU\�/DQJXDJH��ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɣ�ɹɡɵɤ�

ɡɚɩɪɨɫɨɜ� 
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3. ɈȻɋɅȿȾɈȼȺɇɂȿ�ɈȻɔȿɄɌȺ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

3.1. Ɉɛɳɢɟ�ɫɜɟɞɟɧɢɹ�ɨ�ɩɪɟɞɩɪɢɹɬɢɢ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª 

3.1.1. ɋɬɪɚɬɟɝɢɹ�ɪɚɡɜɢɬɢɹ�ɩɪɟɞɩɪɢɹɬɢɹ 

Ⱦɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɣ� ɪɵɧɤɚ� �ɩɨɜɵɲɟɧɢɟ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɬ�ɞ��� ©Ƚɚɡɩɪɨɦɬɪɚɧɫª� ɪɟɲɢɥ� ɫɨɡɞɚɬɶ�Ⱥɋɍ�ɉɋ�� ɜ� ɫɨɫɬɚɜ� ɤɨɬɨɪɨɝɨ� ɫɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ��Ʉɪɨɦɟ� ɬɨɝɨ�� ɧɚɡɧɚɱɟɧɢɟ Ⱥɋɍ�ɉɋ ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɨɞɞɟɪɠɤɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ Ȼɥɨɤɚ�

ɩɟɪɟɜɨɡɨɤ� �Ȼɉ�� ɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ� ɫ� ɩɪɟɞɩɪɢɹɬɢɣ� ɈȺɈ� ©Ƚɚɡɩɪɨɦª ɩɨɬɪɟɛɢɬɟɥɹɦ�� Ⱥɋɍ� ɉɋ�

ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɚɜɬɨɦɚɬɢɡɚɰɢɸ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɫɟɪɵ� ɢ� ɚɧɚɥɢɡ� ɷɬɨɣ�

ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɉɪɨɜɟɞɟɧɢɟ� ɪɚɛɨɬ� ɩɨ� ɫɨɡɞɚɧɢɸ� ©Ⱥɋɍ� ȽɈȼª� ɩɪɟɫɥɟɞɭɟɬ� ɫɥɟɞɭɸɳɢɟ� ɨɫɧɨɜɧɵɟ� ɰɟɥɢ�

ɩɪɟɞɩɪɢɹɬɢɹ �ɜɵɞɟɥɟɧɵ� ɫɦ��Ɋɢɫ��3.1. 

ɍɫɤɨɪɟɧɢɟ�
ɫɨɫɬɚɜɥɟɧɢɹ�

ȽɈȼ�ɢ�
ɞɢɫɩɟɬɱɟɪɫɤɢɯ�

ɪɟɲɟɧɢɣ

ɍɜɟɥɢɱɟɧɢɟ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚ

ɧɢɹ�ɈɈɈ�
©Ƚɚɡɩɪɨɦɬɪɚɧɫª

ɉɨɜɵɲɟɧɢɟ�
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫ
ɨɛɧɨɫɬɢ��ɈɈɈ�

©Ƚɚɡɩɪɨɦɬɪɚɧɫª�
ɢ�ɟɟ�ɭɫɥɭɝ

ɋɧɢɠɟɧɢɟ�
ɡɚɬɪɚɬ�ɧɚ�
ɜɵɩɥɚɬɭ�
ɧɟɭɫɬɨɟɤ�

(ɧɚɪɭɲɟɧɢɟ�
ɫɪɨɤɨɜ)

ɋɧɢɠɟɧɢɟ�
ɬɪɚɧɫɩɨɪɬɧɵɯ�

ɡɚɬɪɚɬ

ɍɦɟɧɶɲɟɧɢɟ�
ɫɪɨɤɨɜ�

ɜɵɩɨɥɧɟɧɢɹ�
ɡɚɤɚɡɨɜ

ɋɧɢɠɟɧɢɟ�
ɡɚɬɪɚɬ�ɧɚ�
ɩɟɪɟɜɨɡɤɢ

ɍɜɟɥɢɱɟɧɢɟ�
ɤɚɱɟɫɬɜɚ�

ɨɛɫɥɭɠɢɜɚɧɢɹ

ɉɨɜɵɲɟɧɢɟ�
ɢɧɮɨɪɦɢɪɨɜɚɧɧ

ɨɫɬɢ�ɨɛ�
ɨɬɤɥɨɧɟɧɢɹɯ�

ȽɈȼ�ɢ�ɬɟɤɭɳɟɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɉȼ

ɍɦɟɧɶɲɟɧɢɟ�
ɜɪɟɦɟɧɢ�ɧɚ�
ɭɫɬɪɚɧɟɧɢɟ�

ɨɬɤɥɨɧɟɧɢɣ�ɨɬ�
ȽɈȼ

ɋɨɡɞɚɧɢɟ�
ɟɞɢɧɨɣ�ɛɚɡɵ�

ɞɚɧɧɵɯ�ȽɈȼ�ɢ�
ɬɟɤɭɳɟɝɨ�
ɫɨɫɬɨɹɧɢɹ

ɍɜɟɥɢɱɟɧɢɟ�
ɨɛɴɦɨɜ�

ɩɟɪɟɜɨɡɨɤ

ɉɨɜɵɲɟɧɢɟ�
ɰɟɧɵ�ɩɟɪɟɜɨɡɤɢ

ɍɦɟɧɶɲɟɧɢɟ�
ɨɬɤɥɨɧɟɧɢɣ�

ɮɚɤɬɢɱɟɫɤɨɝɨ�
ȽɈȼ�ɨɬ�

ɩɥɚɧɨɜɨɝɨ�ȽɈȼ
 

Ɋɢɫ��3.1��Ⱦɢɚɝɪɚɦɦɚ�ɰɟɥɟɣ�ɩɪɟɞɩɪɢɹɬɢɹ 
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3.1.2. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɲɬɚɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɟɞɩɪɢɹɬɢɹ 

ɉɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɟɝɨ� ɡɚɞɚɱ� ɛɵɥɚ� ɜɵɹɜɥɟɧɚ� ɫɥɟɞɭɸɳɚɹ��

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɲɬɚɬɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɤɨɬɨɪɚɹ� ɧɟɨɛɯɨɞɢɦɚ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ 

ɩɪɟɞɩɪɢɹɬɢɹ�ɢ� ɞɨɫɬɢɠɟɧɢɹ�ɰɟɥɟɣ� Ȼɵɥɢ�ɜɵɹɜɥɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ�ɢ� ɫɬɪɭɤɬɭɪɵ� 

ɋɦ� Ɋɢɫ��3.2. 

ɉɪɟɞɩɪɢɹɬɢɟ
©ȽȺɁɉɊɈɆɌɊȺɇɋª

Ɋɭɤɨɜɨɞɫɬɜɨ Ȼɭɯɝɚɥɬɟɪɢɹ
Ɉɬɞɟɥ�

ɭɩɪɚɜɥɟɧɢɹ�
ɩɟɪɟɜɨɡɤɚɦɢ

Ɉɬɞɟɥ�ɦɚɪɤɟɬɢɧɝɚ Ɉɬɞɟɥ�ɪɚɡɜɢɬɢɹ�ɂɌ

��Ƚɟɧ. ɞɢɪ.
���Ƚɥɚɜɧɵɣ�
ɛɭɯɝɚɥɬɟɪ

��Ɂɚɦ. ɞɢɪ.

���Ⱦɢɫɩɟɬɱɟɪɚ

Ɋɭɤɨɜɨɞɢɬɟɥɶ�
ɝɪɭɩɩɵ

   

���Ȼɭɯɝɚɥɬɟɪ

ɇɚɱɚɥɶɧɢɤ�
ɞɢɫɩɟɬɱɟɪɢɡɚ

ɰɢɢ�
ɩɟɪɟɜɨɡɨɤ

ɉɥɚɧɨɜɢɤ

Ⱥɧɚɥɢɬɢɤ
ɪɵɧɤɚ

Ƚɪɭɩɩɚ�
ɩɥɚɧɢɪɨɜɚɧɢɹ

Ƚɪɭɩɩɚ
ɞɢɫɩɟɬɱɟɪɢɡɚɰ

ɢɢ

Ɋɭɤɨɜɨɞɢɬɟɥɶ
ɨɬɞɟɥɚ

���Ɇɟɧɟɞɠɟɪ
ɩɨ��ɩɪɨɞɚɠɚɦ

ɭɫɥɭɝ

Ɋɭɤɨɜɨɞɢɬɟɥɶ�
ɩɪɨɟɤɬɚ

Ɉɬɜɟɬɫɬɜɟɧɧ
ɵɣ�ɡɚ�ɡɚɤɭɩɤɢ

Ƚɪɭɩɩɚ�ɡɚɤɭɩɨɤ

Ɍɟɫɬɟɪ

ɉɪɨɝɪɚɦɦɢɫɬ

Ȼɢɡɧɟɫ�- 
ɚɧɚɥɢɬɢɤ

Ɋɭɤɨɜɨɞɢɬɟɥɶ�
ɨɬɞɟɥɚ Ɋɭɤɨɜɨɞɢɬɟɥɶ�

ɨɬɞɟɥɚ

��Ɏɢɧɚɧɫ. 
ɞɢɪ.

 

Ɋɢɫ��3.2. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɲɬɚɬɧɚɹ�ɫɬɪɭɤɬɭɪɚ�ɩɪɟɞɩɪɢɹɬɢɹ 

3.1.3. ɇɚɩɪɚɜɥɟɧɢɹ�ɞɟɹɬɟɥɶɧɨɫɬɢ 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɫɨɛɟɫɟɞɨɜɚɧɢɹ� ɫ� ɪɭɤɨɜɨɞɫɬɜɨɦ�

ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɫɥɟɞɭɸɳɢɟ� ɩɪɨɰɟɫɫɵ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ�� ɨɫɧɨɜɧɵɟ� ɩɪɨɰɟɫɫɵ��

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ� ɩɪɨɰɟɫɫɵ�� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ� ɩɪɨɰɟɫɫɵ�� Ɋɚɫɫɦɨɬɪɢɦ� ɩɨɞɪɨɛɧɟɟ� ɞɚɧɧɵɟ�

ɩɪɨɰɟɫɫɵ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª�ɢ�ɱɬɨ�ɜ�ɧɢɯ�ɜɯɨɞɢɬ��ɋɦ�Ɋɢɫ��3.3. 
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ɉɪɨɰɟɫɫɵ
ɞɟɹɬɟɥɶɧɨɫɬɢ

©Ƚɚɡɩɪɨɦɬɪɚɧɫª

Ɉɫɧɨɜɧɵɟ
�ɩɪɨɰɟɫɫɵ

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ�
ɩɪɨɰɟɫɫɵ

ɉɥɚɧɢɪɨɜɚɧɢɟ
ɩɟɪɟɜɨɡɨɤ

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ
ɩɪɨɰɟɫɫɵ

Ʉɨɧɬɪɨɥɶ
ɩɟɪɟɜɨɡɨɤ

ɝɪɭɡɚ

ɉɪɟɞɨɫɬɚɜɥɟɧɢɟ�
ɫɨɛɫɬɜɟɧɧɨɝɨ�ɠ/ɞ�

ɫɨɫɬɚɜɚ

ɍɩɪɚɜɥɟɧɢɟ
ɩɟɪɟɜɨɡɤɚɦɢ

ɉɟɪɟɜɨɡɤɢ�
ɝɪɭɡɚ

ɉɪɨɞɚɠɚ
ɭɫɥɭɝ

ɇɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ�
ɪɚɡɪɚɛɨɬɤɢ

Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ

ɍɫɬɪɚɧɟɧɢɟ
ɞɟɮɟɤɬɨɜ

Ⱦɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ

Ȼɭɯ.ɭɱɟɬ

Ɉɛɭɱɟɧɢɟ
ɩɟɪɫɨɧɚɥɚ

ɉɨɞɚɱɚ-ɭɛɨɪɤɚ�
ɜɚɝɨɧɨɜ�

ɫɨɛɫɬɜ.ɥɨɤɨɦ.ɩɚɪɤɦ

Ɍɟɯ.ɨɛɫɥ. ɢ�ɪɟɦɨɧɬ�
ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�

ɢ�ɬɟɯ.ɫɪɟɞɫɬɜ

Ɇɨɧɢɬɨɪɢɧɝ�
ɜɵɩɨɥɧɟɧɢɹ�

ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɨɤ

Ⱥɧɚɥɢɡ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�
ɢɫɩɨɥɶɡɨɜɚɧɢɹ

 

Ɋɢɫ��3.3. ɇɚɩɪɚɜɥɟɧɢɟ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ 

ɇɚɫ� ɢɧɬɟɪɟɫɭɸɬ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ� ɩɪɨɰɟɫɫɵ� ɭɩɪɚɜɥɟɧɢɹ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ��

ɫɜɹɡɚɧɧɵɯ�ɫ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɟɣ�ɩɟɪɟɜɨɡɨɤ� 

3.1.4. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɬɪɭɤɬɭɪɚ 

ȼɵɹɜɥɟɧɨ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɬɨ�� ɱɬɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɚ� ɫɬɪɭɤɬɭɪɚ� ɩɪɟɞɩɪɢɹɬɢɹ�

ɪɚɡɧɨɨɛɪɚɡɧɚ�� ɜɵɞɟɥɹɹ� ɨɫɧɨɜɧɵɟ� ɮɭɧɤɰɢɢ� ɩɪɟɞɩɪɢɹɬɢɹ� ɨɬɦɟɬɢɥɢ�� ɱɬɨ� ɤ� ɧɢɦ� ɨɬɧɨɫɹɬɫɹ��

ɪɚɛɨɬɚ� ɫ� ɩɟɪɫɨɧɚɥɨɦ�� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�� ɩɪɨɢɡɜɨɞɫɬɜɨ�� ɩɪɨɞɚɠɢ�� ɭɩɪɚɜɥɟɧɢɟ� ɮɢɧɚɧɫɨɜɵɦɢ�

ɩɨɬɨɤɚɦɢ�� ɡɚɤɭɩɤɢ� ɢ�ɦɚɪɤɟɬɢɧɝɨɜɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ��ɇɟɤɨɬɨɪɵɟ� ɢɡ� ɧɢɯ� ɞɟɤɨɦɩɨɡɢɪɨɜɚɧɵ� � ɢ�

ɪɟɡɭɥɶɬɚɬɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ�Ɋɢɫ��3.4. 
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Ɏɭɧɤɰɢɢ�
ɩɪɟɞɩɪɢɹɬɢɹ�

©Ƚɚɡɩɪɨɦɬɪɚɧɫ
»

Ɇɚɪɤɟɬɢɧɝɨɜɵɟ�
ɢɫɫɥɟɞɨɜɚɧɢɹ

ɍɩɪɚɜɥɟɧɢɟ�
ɩɟɪɟɜɨɡɤɚɦɢ

Ⱥɧɚɥɢɡ�ɞɚɧɧɵɯ�
ɮɭɧɤɰɢɨɧɢɪɨɜɚ

ɧɢɹ�ɉȼ

ɍɩɪɚɜɥɟɧɢɟ�
ɮɢɧɚɧɫɨɜɵɦ
ɢ�ɩɨɬɨɤɚɦɢ

Ɂɚɤɭɩɤɢ
ɉɪɨɞɚɠɚ

ɭɫɥɭɝ

ɉɥɚɧɢɪɨɜɚɧɢɟ�
ɩɟɪɟɜɨɡɨɤ

Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢ
ɹ�ɩɟɪɟɜɨɡɨɤ

Ɂɚɤɭɩɤɢ�
ɦɚɬɟɪɢɚɥɨɜ

Ɂɚɤɭɩɤɢ�
ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ

Ɋɚɛɨɬɚ�ɫ�
ɩɟɪɫɨɧɚɥɨɦ

Ɉɛɭɱɟɧɢɟ�
ɩɟɪɫɨɧɚɥɚ

ɉɨɞɛɨɪ�
ɩɟɪɫɨɧɚɥɚ

 

Ɋɢɫ��3.4. Ɏɭɧɤɰɢɢ�ɩɪɟɞɩɪɢɹɬɢɹ 

Ɍɚɤ� ɤɚɤ� ɜ� ɪɚɦɤɚɯ� ɞɚɧɧɨɝɨ� ɩɪɨɟɤɬɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�

ɞɨɫɬɢɠɟɧɢɟ� ɰɟɥɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ�� ɬɨ� ɜɵɞɟɥɢɦ ɝɪɭɩɩɭ� ɮɭɧɤɰɢɣ�

ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ, ɜɵɩɨɥɧɹɟɦɵɯ� ɩɪɢ� ɪɟɲɟɧɢɢ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɡɚɞɚɱɢ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� Ɋɚɫɫɦɨɬɪɢɦ� ɩɨɞɪɨɛɧɟɟ� ɮɭɧɤɰɢɢ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ��ɢɡɨɛɪɚɠɟɧɧɵɯ�ɧɚ�Ɋɢɫ��3.5. 

Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ�
ɩɟɪɟɜɨɡɨɤ

Ɉɰɟɧɤɚ�
ɜɟɪɨɹɬɧɨɫɬɢ�

ɧɟɜɵɩɨɥɧɟɧɢɹ�
ɡɚɤɚɡɨɜ

Ɉɬɨɛɪɚɠɟɧɢɟ�
ɬɟɤɭɳɟɝɨ�ɢ�

ɩɪɨɨɧɨɡɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɉȼ

ɉɪɨɝɧɨɡ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ�

ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɂɆ

 

Ɋɢɫ��3.5. Ɏɭɧɤɰɢɢ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 

ȼɵɞɟɥɢɦ�ɮɭɧɤɰɢɸ�ɞɥɹ�ɤɨɬɨɪɨɣ�ɜ�ɪɚɦɤɚɯ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɚ�ɪɚɡɪɚɛɨɬɚɟɦ�ɢ�ɫɨɡɞɚɞɢɦ�

ɢɦɢɬɚɰɢɨɧɧɭɸ�ɦɨɞɟɥɶ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�AnyLogic. 

3.1.5. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɫɭɳɧɨɫɬɢ 

Ⱥɧɚɥɢɡɢɪɭɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ� ɫɭɳɧɨɫɬɢ� ɜɚɠɧɨ� ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɧɢɯ�

ɞɨɥɠɧɚ� ɛɵɬɶ� ɤɨɪɪɟɤɬɧɨɣ�� ɚɤɬɭɚɥɶɧɨɣ�� ɩɨɥɧɨɣ�� Ɉɬɨɛɪɚɠɚɹ� ɧɚ� ɞɚɧɧɨɣ� ɞɢɚɝɪɚɦɦɟ�

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɫɭɳɧɨɫɬɢ��ɫɨɛɥɸɥɢ�ɷɬɢ�ɩɪɢɧɰɢɩɵ� 



15 

Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ��ɩɪɟɞɩɪɢɹɬɢɟ�ɜ�ɰɟɥɨɦ��ɤɨɬɨɪɨɟ�ɞɟɥɢɬɫɹ�ɧɚ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ��ɋɭɳɧɨɫɬɶ�

©ɉɨɞɪɚɡɞɟɥɟɧɢɹª� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɩɭɧɤɬɵ� ɞɨɫɬɚɜɤɢ� ɢ� ɨɬɩɪɚɜɤɢ� ɝɪɭɡɚ�� ɚ� ɬɚɤɠɟ� ɨɬɞɟɥ�

ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɢ� ɨɬɞɟɥɵ�� ɡɚɧɢɦɚɸɳɢɟɫɹ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ� ɩɪɨɰɟɫɫɚɦɢ�

ɩɪɟɞɩɪɢɹɬɢɹ�� 

ɋɭɳɧɨɫɬɶ� ©ɉɨɞɪɚɡɞɟɥɟɧɢɹª ɜɤɥɸɱɚɸɬ ɜ� ɫɟɛɹ� ɫɭɳɧɨɫɬɢ� ©ɋɨɬɪɭɞɧɢɤɨɜ», 

ɭɱɚɜɫɬɜɭɸɳɢɯ�ɜ�ɩɪɨɟɤɬɚɯ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɚ��ɉɨɞ�ɫɭɳɧɨɫɬɶɸ�©ɩɪɨɟɤɬɵª ɩɨɧɢɦɚɸɬɫɹ�ɡɚɤɚɡɵ�ɧɚ�

©ɉɟɪɟɜɨɡɤɭ�ɝɪɭɡɚ» ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɢɦɢ��  

ɍɫɥɭɝɭ� ɩɨ� ɩɟɪɟɜɨɡɤɟ� ɝɪɭɡɚ� ɩɨɤɭɩɚɟɬ ©ɉɨɬɪɟɛɢɬɟɥɶ» ɝɪɭɡɚ. ɉɨɞ� ɫɭɳɧɨɫɬɶɸ�

©ɉɨɬɪɟɛɢɬɟɥɶª�- ɤɥɢɟɧɬ� 

Ʉɚɠɞɚɹ� ɫɭɳɧɨɫɬɶ� ɨɛɥɚɞɚɟɬ� ɫɜɨɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ� Ɉɬɨɛɪɚɡɢɥɢ� ɷɬɢ� ɫɭɳɧɨɫɬɢ� ɢ� ɢɯ�

ɫɜɨɣɫɬɜɚ ɧɚ�Ɋɢɫ��3.6. 

ɉɪɟɞɪɢɹɬɢɟ�
©Ƚɚɡɩɪɨɦɬɪɚɧɫª

Ⱦɟɥɢɬɫɹ�ɧɚ

ɉɨɞɪɚɡɞɟɥɟɧɢɹ ȼɤɥɸɱɚɸɬ�ɜ�
ɫɟɛɹ

ɋɨɬɪɭɞɧɢɤ ɍɱɚɜɫɬɜɭɟɬ�ɜ

ɉɪɨɟɤɬ

ɇɨɦɟɪ

ɇɚɡɜɚɧɢɟ
ɇɨɦɟɪ

ɎɂɈ

Ⱦɨɥɠɧɨɫɬɶ
ɇɚɡɜɚɧɢɟ

Ɋɭɤɨɜɨɞɢɬɟɥ
ɩɪɨɟɤɬɚ

Ⱦɚɬɚ�
ɪɨɠɞɟɧɢɹ

Ⱥɞɪɟɫ

ɇɨɦɟɪ�

Ⱦɚɬɚ�ɧɚɱɚɥɚ�
ɜɵɩɨɥɧɟɧɢɹ

Ɍɢɩ�ɝɪɭɡɚ

ɇɚɡɜɚɧɢɟ

ɇɨɦɟɪ

ɋɬɚɬɭɫ�

Ⱦɚɬɚ�
ɞɨɫɬɚɜɤɢ

ɋɬɚɬɭɫ

Ⱦɚɬɚ�
ɨɬɩɪɚɜɤɢȾɚɬɚ�

ɨɤɨɧɱɚɧɢɹ

Ɉɩɪɟɞɟɥɹɟɬ�

ɉɟɪɟɜɨɡɤɭ�
ɝɪɭɡɚ ɉɨɤɭɩɚɟɬ

ɉɨɬɪɟɛɢɬɟɥɶ

Ɉɪɝɚɧɢɡɚɰɢɹ

Ⱥɞɪɟɫ

ɇɨɦɟɪ�
ɬɟɥɟɮɨɧɚ

ɎɂɈ�
ɩɪɟɞɫɬɚɜɢɬɟ

ɥɹ

 

Ɋɢɫ��3.6. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɫɭɳɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ 
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3.1.6. ɉɪɨɰɟɫɫɵ 

Ɋɚɫɫɦɨɬɪɢɦ� ɩɪɨɰɟɫɫ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɝɪɭɡɚ: ɪɚɧɟɟ� ɛɵɥɢ� ɪɚɫɫɦɨɬɪɟɧɵ�

ɩɪɨɰɟɫɫɵ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɩɪɢɹɬɢɹ� Ɋɢɫ�� 3.3. ɂɡ� ɦɧɨɝɨɨɛɪɚɡɢɹ� ɩɪɨɰɟɫɫɨɜ� ɧɚɫ� ɢɧɬɟɪɟɫɭɟɬ�

ɩɪɨɰɟɫɫ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ�� ȼɵɛɨɪ� ɩɚɥ� ɢɦɟɧɧɨ� ɧɚ� ɷɬɨɬ� ɩɪɨɰɟɫɫ�� ɬɚɤ� ɤɚɤ� ɭɩɪɚɜɥɟɧɢɟ�

ɩɟɪɟɜɨɡɤɚɦɢ ɢ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɩɨɬɪɟɛɢɬɟɥɟɣ ± ɷɬɨ� ɨɫɧɨɜɧɚɹ� ɦɢɫɫɢɹ�

ɩɪɟɞɩɪɢɹɬɢɹ� �ɫɨɰɢɚɥɶɧɚɹ� ɩɨɥɟɡɧɨɫɬɶ� ɩɪɟɞɩɪɢɹɬɢɹ��� Ʉɪɨɦɟ ɬɨɝɨ�� ɢɦɟɧɧɨ� ɜ� ɷɬɨɦ� ɩɪɨɰɟɫɫɟ�

ɭɱɚɫɬɜɭɟɬ ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ�ɢ�ɭɱɚɫɬɧɢɤɨɜ��Ɋɚɫɫɦɨɬɪɢɦ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�

ɭɩɪɚɜɥɟɧɢɹ ɧɚ�Ɋɢɫ��3.7. 

ɉɨɫɬɭɩɢɥ�
ɡɚɤɚɡ�ɧɚ�

ɩɟɪɟɜɨɡɤɭ�
ɝɪɭɡɚ�ɩɨ�ɀȾ

Ɉɛɪɚɛɨɬɚɬɶ�
ɡɚɤɚɡ

Ɂɚɤɚɡ�
ɨɛɪɚɛɨɬɚɧ

Ɏɨɪɦɢɪɨɜɚɬɶ�
ɦɟɫ. ɝɪɚɮɢɤ�
ɞɜɢɠɟɧɢɹ�
ɜɚɝɨɧɨɜ

ȽɈȼ�
ɫɮɨɪɦɢɪɨɜɚɧ

ɋɨɫɬɚɜɢɬɶ�
ɦɟɫ.ɡɚɹɜɤɢ�ɜ�

ɊɀȾ�ɧɚ�
ɩɟɪɟɜɨɡɤɭ

Ɇɟɫ.ɡɚɹɜɤɢ�ɜ�
ɊɀȾ�

ɫɨɫɬɚɜɥɟɧɵ

ɋɨɫɬɚɜɢɬɶ�
ɩɥɚɧ-ɝɪ. 

ɩɨɝɪɭɡɤɢ-
ɪɚɡɝɪɭɡɤɢ�ɧɚ�

ɫɬɚɧɰɢɹɯ�

Ɇɟɫ.ɢ�
ɞɟɤɚɞ.ɩɥɚɧ-ɝɪ. 

ɫɨɫɬɚɜɥɟɧ

ɉɪɨɜɟɫɬɢ�
ɦɨɧɢɬɨɪɢɧɝ�
ɜɵɩɨɥɧɟɧɢɹ�

ȽɈȼ

Ɇɨɧɢɬɨɪɢɧɝ�
ɩɪɨɜɟɞɟɧ

ɉɪɨɜɟɫɬɢ�
ɞɢɫɩɟɬɱɟɪɢɡɚ-
ɰɢɸ�ɞɜɢɠɟɧɢɹ�

ɜɚɝɨɧɨɜ

Ɏɨɪɦɢɪɨɜɚɬɶ�
ɨɬɱɟɬɧɵɟ�
ɞɨɤ-ɬɵ�ɩɨ�

ɜɵɩɨɥɧ.ɡɚɤɚɡɚ

Ⱦɨɤɭɦɟɧɬɵ�
ɫɮɨɪɦɢɪɨɜɚɧɵ

ɉɪɨɜɟɫɬɢ�
ɚɧɚɥɢɡ�ɷɮ-ɬɢ�
ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ�ɉȼ

Ƚɪɭɩɩɚ�
ɩɥɚɧɢɪɨɜɚɧɢɹ

���Ɇɟɧɟɞɠɟɪ
ɩɨ��ɩɪɨɞɚɠɚɦ

ɭɫɥɭɝ

Ƚɪɭɩɩɚ
ɞɢɫɩɟɬɱɟɪɢɡɚ

ɰɢɢ

V

ɉɪɟɞɨɫɬɚɜɢɬɶ�
ɡɚɹɜɤɢ�ɊɀȾ

Ɂɚɹɜɤɢ�
ɨɬɤɥɨɧɟɧɵ

Ɂɚɹɜɤɢ�
ɩɪɢɧɹɬɵ

Ƚɪɭɩɩɚ�
ɩɥɚɧɢɪɨɜɚɧɢɹ

Ƚɪɭɩɩɚ�
ɩɥɚɧɢɪɨɜɚɧɢɹ

Ƚɪɭɩɩɚ
ɞɢɫɩɟɬɱɟɪɢɡɚ

ɰɢɢ

Ƚɪɭɩɩɚ
ɞɢɫɩɟɬɱɟɪɢɡɚ

ɰɢɢ

Ⱦɢɫɩɟɬɱɟɪɢ-
ɡɚɰɢɹ�ɞɜɢɠ. 

ɜɚɝɨɧɨɜ�
ɩɪɨɜɟɞɟɧɚ

Ⱥɧɚɥɢɡ�
ɩɪɨɜɟɞɟɧ

Ɋɚɡɪɚɛ.

ɂɡɦ.

ɉɪɨɜ.

Ʌɢɫɬ ɉɨɞɩ. Ⱦɚɬɚʋ�ɞɨɤɭɦ.

ɍɬɜ.

ɇ.ɤɨɧɬɪ.

Ɂɚɤɚɡ�ɧɚ�
ɩɟɪɟɜɨɡɤɭ�

ɝɪɭɡɚ

Ⱥɧɚɥɢɡ�
ɷɮ-ɬɢ�

ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɹ�ɉȼ

Ɉɬɱɟɬɧɵɟ�
ɞɨɤɭɦɟɧɬɵ

ȼɵɜɨɞ�ɨ�
ɫɨɫɬɨɹɧɢɢ�
ɜɵɩɨɥɧɟ-
ɧɢɹ�ȽɈȼ

Ɍɟɤɭɳɟɟ�
ɫɨɫɬɨɹɧɢɟ�
ɜɵɩɨɥɧɟ-
ɧɢɹ�ȽɈȼ

ɉɥɚɧ-ɝɪ. 
ɩɨɝɪɭɡ.-

ɪɚɡɝɪɭɡ.ɧɚ�
ɫɬɚɧɰɢɹɯ

Ɇɟɫ. 
ɡɚɹɜɤɢ�ɜ�
ɊɀȾ�ɧɚ�

ɩɟɪɟɜɨɡɤɭ

Ɇɟɫɹɱɧɵɣ�
ȽɈȼ

ɦ
ɦ

ɉɥɚɧɨɜɢɤ

Ɂɚɹɜɤɚ�
ɤɥɢɟɧɬɚ

Ɋɢɫ��3.7. ɉɪɨɰɟɫɫ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɤɚɦɢ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ 

ɉɪɢ� ɩɨɫɬɭɩɥɟɧɢɹ� ɡɚɤɚɡɚ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɝɪɭɡɚ�� ɟɝɨ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɪɚɛɨɬɚɬɶ� ɢ�

ɫɮɨɪɦɢɪɨɜɚɬɶ� ɦɟɫɹɱɧɵɣ� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɷɬɢɦ ɡɚɧɢɦɚɟɬɫɹ� ɨɬɞɟɥ� ɩɥɚɧɢɪɨɜɚɧɢɹ��

ɍɱɢɬɵɜɚɸɬɫɹ� ɢɧɬɟɪɟɫɵ� ɤɥɢɟɧɬɚ�� Ⱦɚɥɟɟ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨɫɬɚɜɢɬɶ� ɡɚɹɜɤɢ� ɜ� ɊɀȾ� ɧɚ� ɩɟɪɟɜɨɡɤɭ�

ɝɪɭɡɚ��ɞɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɫɨɝɥɚɫɨɜɚɬɶ�ɩɟɪɟɜɨɡɤɭ�ɩɨ�ɊɀȾ��ȼ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɊɀȾ�ɡɚɹɜɤɭ�ɨɬɤɥɨɧɹɟɬ�

ɜɜɢɞɭ�ɧɟɭɞɨɛɫɬɜɚ�ɪɚɫɩɢɫɚɧɢɹ��ɦɟɫɹɱɧɵɣ�ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɢɫɩɪɚɜɥɹɟɬɫɹ�ɫ�ɭɱɟɬɨɦ�ɢɧɬɟɪɟɫɨɜ�

ɤɥɢɟɧɬɚ� ɢ� ɊɀȾ� ɢ� ɫɧɨɜɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɡɚɹɜɤɚ� ɧɚ� ɩɟɪɟɜɨɡɤɭ�� ȿɫɥɢ ɊɀȾ� ɟɟ� ɩɪɢɧɢɦɚɟɬ�� ɬɨ�
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ɫɨɫɬɚɜɥɹɟɬɫɹ�ɦɟɫɹɱɧɵɣ�ɢ�ɞɟɤɚɞɧɵɣ�ɝɪɚɮɢɤ�ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ�ɜ�ɮɢɥɢɚɥɚɯ��ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ���

ɢ� ɫɬɚɧɰɢɹɯ� ɩɨɥɭɱɚɬɟɥɟɣ�� Ⱦɚɥɟɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɩɟɪɟɜɨɡɤɚ� ɢ� ɩɪɨɜɨɞɢɬɫɹ� ɦɨɧɢɬɨɪɢɧɝ�

ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ� ɩɟɪɟɜɨɡɨɤ�� ɚ� ɬɚɤɠɟ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɹ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɷɬɢɦ�

ɡɚɧɢɦɚɟɬɫɹ� ɨɬɞɟɥ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ. ɉɨɫɥɟ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɚ� ɩɟɪɟɜɨɡɤɢ�

ɮɨɪɦɢɪɭɸɬɫɹ� ɨɬɱɟɬɧɵɟ� ɞɨɤɭɦɟɧɬɵ� ɩɨ� ɜɵɩɨɥɧɟɧɢɸ� ɡɚɤɚɡɚ, ɢ� ɩɪɨɜɨɞɢɬɫɹ� ɚɧɚɥɢɡ�

ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ��ɋ�ɰɟɥɶɸ�ɜɵɹɜɥɟɧɢɹ�©ɭɡɤɢɯ�ɦɟɫɬª� ɜ�ɩɪɨɰɟɫɫɟ�

ɩɟɪɟɜɨɡɨɤ��Ⱦɥɹ�ɭɥɭɱɲɟɧɢɹ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɩɪɢɹɬɢɹ� Ⱥɧɚɥɢɡ�ɨɫɭɳɟɫɬɜɥɹɸɬ�ɚɧɚɥɢɬɢɤɢ� 

3.1.7. ɋɭɳɟɫɬɜɭɸɳɢɟ�ɩɪɨɛɥɟɦɵ 

 ȼ�ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ�ɢɦɟɟɬɫɹ�ɪɹɞ�ɩɪɨɛɥɟɦ�� 

� ɉɪɨɰɟɫɫ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɧɟ�ɨɬɥɚɠɟɧ; 

� ɉɪɨɰɟɫɫ�ɦɨɧɢɬɨɪɢɧɝɚ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ�

ɩɨɬɪɟɛɢɬɟɥɟɣ�ɧɟ�ɨɬɥɚɠɟɧ� ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɡɚɞɟɪɠɤɢ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ; 

� ɇɟɬ�ɟɞɢɧɨɝɨ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɢɤɥɚɞɧɨɝɨ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɞɥɹ�

ɪɟɚɥɢɡɚɰɢɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ� 

� ɇɟ�ɞɨɪɚɛɨɬɚɧɨ�ɩɪɨɦɵɲɥɟɧɧɨɟ�ɩɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ��ɪɟɚɥɢɡɭɸɳɟɟ�ɬɢɩɨɜɵɟ�

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɯɟɦɵ��ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɟ�ɞɨɪɚɛɨɬɚɧɵ�ɬɚɤɢɟ�ɮɭɧɤɰɢɢ��ɤɚɤ�

ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬ��ɭɩɪɚɜɥɟɧɢɟ�ɫɟɬɹɦɢ�ɢ�ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ�ɢ�ɬ�ɩ�� 

� ɇɟɬ�ɟɞɢɧɨɣ�ɛɚɡɵ�ɪɟɫɭɪɫɨɜ; 

� Ɇɚɥɚɹ�ɬɨɱɧɨɫɬɶ�ɭɱɟɬɚ�ɢ�ɤɨɧɬɪɨɥɹ�ɡɚɬɪɚɬ; 

� ɋɪɨɤɢ�ɫɛɨɪɚ��ɨɛɪɚɛɨɬɤɢ�ɢ�ɚɧɚɥɢɡɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ȼɉ�

ɜɟɥɢɤɢ� 

� Ⱥɧɚɥɢɡ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�OOO ©Ƚɚɡɩɪɨɦɬɪɚɧɫª�ɧɟ�

ɞɨɫɬɚɬɨɱɧɨ�ɬɨɱɟɧ� 

� ɗɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ȼɉ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª�ɧɟ�ɜɟɥɢɤɚ� 

3.1.8. ȼɵɜɨɞɵ 

ɇɚ�ɩɪɟɞɩɪɢɹɬɢɟ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª�ɧɟɨɛɯɨɞɢɦɨ�ɜɧɟɞɪɟɧɢɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�

ɫɢɫɬɟɦɵ��Ƚɥɚɜɧɨɣ�ɰɟɥɶɸ�ɹɜɥɹɟɬɫɹ��ɭɜɟɥɢɱɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�OOO 

©Ƚɚɡɩɪɨɦɬɪɚɧɫª. 

ȼɧɟɞɪɟɧɢɟ�Ⱥɋɍ�ɉɋ ɩɨɡɜɨɥɢɬ�ɪɟɲɢɬɶ�ɞɚɧɧɵɟ�ɩɪɨɛɥɟɦɵ� 

Ⱥɋɍ�ɉɋ ɫɩɨɫɨɛɧɚ�ɨɛɟɫɩɟɱɢɬɶ� 

� ɍɫɤɨɪɟɧɢɟ�ɫɨɫɬɚɜɥɟɧɢɹ�ȽɈȼ�ɢ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɪɟɲɟɧɢɣ��ɚ�ɬɚɤɠɟ�ɨɰɟɧɤɭ�ȽɈȼ; 

� ɋɨɤɪɚɳɟɧɢɟ�cɪɨɤɨɜ�ɫɛɨɪɚ��ɨɛɪɚɛɨɬɤɢ�ɢ�ɚɧɚɥɢɡɚ�ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ȼɉ� 
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� ɉɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ȼɉ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª; 

� ɗɮɮɟɤɬɢɜɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ� 

� ɉɪɨɝɧɨɡ�ɢ�ɨɬɨɛɪɚɠɟɧɢɟ�ɫɨɫɬɨɹɧɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ� 

� Ɉɰɟɧɤɭ�ɜɟɪɨɹɬɧɨɫɬɢ�ɧɟɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ�ɧɚ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ� 

� Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɨɬɱɟɬɨɜ�ɢ�ɨɩɪɟɞɟɥɟɧɢɟ�ɨɩɟɪɚɰɢɣ�ɢ�ɨɛɴɟɤɬɨɜ�ɧɚɢɛɨɥɟɟ�ɜɥɢɹɸɳɢɯ�ɧɚ�

ɩɨɤɚɡɚɬɟɥɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ� 

� Ⱥɧɚɥɢɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ� 

3.2. Ɉɛɡɨɪ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɢɫɬɟɦ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ�
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ 

3.2.1. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɧɨɦɟɪɧɨɝɨ� ɭɱɟɬɚ�� ɤɨɧɬɪɨɥɹ��
ɞɢɫɥɨɤɚɰɢɢ�� ɚɧɚɥɢɡɚ� ɪɚɛɨɬɵ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɜɚɝɨɧɧɵɦɢ� ɩɚɪɤɚɦɢ�
ȾɂɋɉȺɊɄ 

ɋɢɫɬɟɦɚ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɤɨɦɩɥɟɤɫ� ɡɚɞɚɱ� ɭɩɪɚɜɥɟɧɢɹ� ɩɚɪɤɨɦ� ɝɪɭɡɨɜɵɯ� ɜɚɝɨɧɨɜ��

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜɚɝɨɧɨɜ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ�� ɫɨɛɥɸɞɟɧɢɟɦ�

ɫɪɨɤɨɜ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ�� ɪɚɛɨɬɨɣ� ɦɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ� ɫɬɵɤɨɜ�� ɧɚɥɢɱɢɟɦ� ɜɚɝɨɧɨɜ� ɧɚ�

ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɹɯ��ɡɚ�ɞɢɫɥɨɤɚɰɢɟɣ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ� 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɫɢɫɬɟɦɵ� ȾɂɋɉȺɊɄ� ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ� ɡɚ� ɫɱɟɬ� ɫɨɤɪɚɳɟɧɢɹ� ɩɨɪɨɠɧɟɝɨ�

ɩɪɨɛɟɝɚ� ɜɚɝɨɧɨɜ� ɩɭɬɟɦ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɨɧɨɦɟɪɧɨɝɨ� ɩɪɢɤɪɟɩɥɟɧɢɹ� ɢɯ� ɤ� ɡɚɹɜɤɚɦ� ɧɚ�

ɩɨɝɪɭɡɤɭ��ɭɜɟɥɢɱɟɧɢɹ�ɞɨɯɨɞɨɜ�ɨɬ�ɢɧɮɨɪɦɢɪɨɜɚɧɢɹ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɢ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɣ�ɨ�

ɦɟɫɬɟ� ɧɚɯɨɠɞɟɧɢɹ�� ɜɪɟɦɟɧɢ� ɩɪɢɛɵɬɢɹ� ɜɚɝɨɧɨɜ�� ɭɜɟɥɢɱɟɧɢɹ� ɞɨɯɨɞɨɜ� ɨɬ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ�

ɜɚɝɨɧɨɜ�ɜ�ɚɪɟɧɞɭ�ɢ�ɤɨɦɩɚɧɢɹɦ-ɨɩɟɪɚɬɨɪɚɦ��ɚ�ɬɚɤɠɟ�ɫɨɤɪɚɳɟɧɢɹ�ɩɨɬɟɪɶ�ɨɬ�ɧɚɪɭɲɟɧɢɹ�ɫɪɨɤɨɜ�

ɞɨɫɬɚɜɤɢ� ɢ� ɧɟɫɨɯɪɚɧɧɵɯ� ɩɟɪɟɜɨɡɨɤ�� ɨɛɴɟɦɚ� ɤɚɩɢɬɚɥɶɧɵɯ� ɜɥɨɠɟɧɢɣ� ɜ� ɩɪɢɨɛɪɟɬɟɧɢɟ� ɧɨɜɵɯ�

ɜɚɝɨɧɨɜ� ɡɚ� ɫɱɟɬ� ɭɥɭɱɲɟɧɢɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɝɨ� ɩɚɪɤɚ�� ɩɥɚɬɵ� ɡɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�

�ɱɭɠɢɯ��ɜɚɝɨɧɨɜ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɩɬɢɦɚɥɶɧɨɣ�ɪɟɝɭɥɢɪɨɜɤɢ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ� ɋɦ��Ɋɢɫ��3.8. 
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Ɋɢɫ� 3.8. ɋɢɫɬɟɦɚ�ȾɂɋɉȺɊɄ 

Ɉɫɧɨɜɧɵɟ�ɷɬɚɩɵ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ�ȾɂɋɉȺɊɄ 

Ⱦɥɹ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɨɱɧɵɦ� ɩɪɨɰɟɫɫɨɦ� ɧɚ� ɊɀȾ� ɜ�

ɭɫɥɨɜɢɹɯ�ɪɚɡɞɟɥɟɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɦɟɠɞɭ�ɝɨɫɭɞɚɪɫɬɜɚɦɢ ɋɇȽ�ɢ�Ȼɚɥɬɢɢ�ɧɟɨɛɯɨɞɢɦɨ�ɛɵɥɨ�

ɫɨɡɞɚɬɶ� ɧɨɜɭɸ� ɩɨɧɨɦɟɪɧɭɸ� ɫɢɫɬɟɦɭ� ɭɩɪɚɜɥɟɧɢɹ� ɜɚɝɨɧɧɵɦɢ� ɩɚɪɤɚɦɢ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɜ� �����

ɝɨɞɭ� ɛɵɥɚ� ɧɚɱɚɬɚ� ɪɚɡɪɚɛɨɬɤɚ� ©Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɩɨɧɨɦɟɪɧɨɝɨ� ɭɱɟɬɚ�� ɤɨɧɬɪɨɥɹ�

ɞɢɫɥɨɤɚɰɢɢ��ɚɧɚɥɢɡɚ�ɪɚɛɨɬɵ�ɢ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɧɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�Ɋɨɫɫɢɢ�

�ȾɂɋɉȺɊɄ�ª�� 

ɐɟɥɶ� ɪɚɡɪɚɛɨɬɤɢ� ɢ� ɜɧɟɞɪɟɧɢɹ� ɫɢɫɬɟɦɵ� ȾɂɋɉȺɊɄ� ɫɨɫɬɨɢɬ� ɜ� ɩɟɪɟɯɨɞɟ� ɨɬ�

ɨɛɟɡɥɢɱɟɧɧɵɯ�� ɛɚɥɚɧɫɨɜɵɯ� ɦɟɬɨɞɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɜɚɝɨɧɧɵɦ� ɩɚɪɤɨɦ� ɤ� ɩɨɧɨɦɟɪɧɨɦɭ� ɭɱɺɬɭ��

ɧɟɩɪɟɪɵɜɧɨɦɭ� ɦɨɧɢɬɨɪɢɧɝɭ� ɦɟɫɬɚ� ɞɢɫɥɨɤɚɰɢɢ�� ɚɧɚɥɢɡɭ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɸ�

ɩɚɪɤɚ�ɧɚ�ɜɫɟɦ�ɩɨɥɢɝɨɧɟ�ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�Ɋɨɫɫɢɢ�� 

ɍɩɪɚɜɥɟɧɢɟ�ɜɚɝɨɧɧɵɦɢ�ɩɚɪɤɚɦɢ�ɪɟɚɥɢɡɭɟɬɫɹ�ɩɨ�ɢɧɮɨɪɦɚɰɢɢ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɜɚɝɨɧɧɨɣ�

ɦɨɞɟɥɢ��ɫɨɫɬɨɹɳɟɣ�ɢɡ�ɜɚɝɨɧɧɵɯ�ɦɨɞɟɥɟɣ�ɞɨɪɨɝ�ɢ�ɫɟɬɢ��Ɉɩɟɪɚɬɢɜɧɵɟ�ɪɚɛɨɬɧɢɤɢ�ɫ�ɥɢɧɟɣɧɨɝɨ�

ɭɪɨɜɧɹ� ɫɢɫɬɟɦɵ� ɜ� ɞɢɚɥɨɝɨɜɨɦ� ɪɟɠɢɦɟ� ɫ� ɩɨɦɨɳɶɸ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ȺɊɆɨɜ�ɮɨɪɦɢɪɭɸɬ� ɢ�

ɩɟɪɟɞɚɸɬ�ɧɚ�ɞɨɪɨɠɧɵɣ�ɭɪɨɜɟɧɶ�ɡɚ�ɫɭɬɤɢ�ɛɨɥɟɟ�ɨɞɧɨɝɨ�ɦɢɥɥɢɨɧɚ�ɫɨɨɛɳɟɧɢɣ�ɨɛ�ɨɩɟɪɚɰɢɹɯ�ɫ�

ɜɚɝɨɧɚɦɢ��ɉɨ�ɷɬɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɜ�ɂȼɐ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɜɟɞɭɬɫɹ�ɞɨɪɨɠɧɵɟ�ɜɚɝɨɧɧɵɟ�ɦɨɞɟɥɢ��
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ɤɨɬɨɪɵɟ�ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɧɵɦ�ɷɥɟɦɟɧɬɨɦ�ȾɂɋɉȺɊɄ��ɬɚɤ�ɤɚɤ�ɧɚ�ɢɯ�ɛɚɡɟ�ɪɟɲɚɸɬɫɹ�ɛɨɥɟɟ�����

ɩɪɢɤɥɚɞɧɵɯ�ɡɚɞɚɱ�ɞɨɪɨɠɧɨɝɨ�ɢ�ɥɢɧɟɣɧɨɝɨ�ɭɪɨɜɧɹ�ɫɢɫɬɟɦɵ��ɚ�ɬɚɤɠɟ�ɜɟɞɟɬɫɹ�ɫɟɬɟɜɚɹ�ɜɚɝɨɧɧɚɹ�

ɦɨɞɟɥɶ�ɜ�Ƚȼɐ�ɈȺɈ�©ɊɀȾª�� 

ɋɟɬɟɜɨɣ�ɭɪɨɜɟɧɶ�ɫɬɪɨɢɬɫɹ�ɧɚ�ɛɚɡɟ�Ɇɨɞɟɥɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ��Ɇɉɉɋ��Ƚȼɐ�ɈȺɈ�

©ɊɀȾª�ɢ�ɭɜɹɡɚɧ�ɫ�Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ�ɛɚɧɤɨɦ�ɞɚɧɧɵɯ�ɩɚɪɤɚ�ɝɪɭɡɨɜɵɯ�ɜɚɝɨɧɨɜ��ȺȻȾ�ɉȼ���

ɉɪɢ� ɷɬɨɦ� ɜɵɩɨɥɧɹɟɬɫɹ� ɨɛɹɡɚɬɟɥɶɧɨɟ� ɭɫɥɨɜɢɟ� ± ɜɫɟ� ɜɚɝɨɧɵ� ɞɨ� ɜɵɯɨɞɚ� ɢɯ� ɧɚ� ɨɛɳɭɸ� ɫɟɬɶ�

ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɵ�ɜ�ȺȻȾ�ɉȼ�� 

ȼ�ȺȻȾ�ɉȼ�ɫɨɞɟɪɠɚɬɫɹ�ɬɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɫɟɯ�ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ�ɧɚ�ɨɛɳɟɣ�

ɫɟɬɢ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ� ɝɪɭɡɨɜɵɯ� ɜɚɝɨɧɨɜ�� Ʉɪɨɦɟ� ȺȻȾ� ɉȼ�� ɫɨɡɞɚɧɵ�

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ� ɛɚɧɤɢ� ɞɚɧɧɵɯ� ɫɨɛɫɬɜɟɧɧɵɯ� �ȺȻȾ� ɋȼ�� ɢ� ɚɪɟɧɞɨɜɚɧɧɵɯ� �ȺȻȾ� Ⱥȼ��

ɜɚɝɨɧɨɜ� ɊɀȾ� ɢ� ɝɨɫɭɞɚɪɫɬɜ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ�� ɢɦɟɸɳɢɯ� ɩɪɚɜɨ� ɩɟɪɟɞɜɢɠɟɧɢɹ� ɧɚ� ɠɟɥɟɡɧɵɯ�

ɞɨɪɨɝɚɯ�Ɋɨɫɫɢɢ�� 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɜ� ɫɢɫɬɟɦɟ� ɫɮɨɪɦɢɪɨɜɚɧɚ� ɢ� ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ� ɜ� ɚɤɬɭɚɥɶɧɨɦ� ɫɨɫɬɨɹɧɢɢ�

ɞɨɫɬɨɜɟɪɧɚɹ� ɜɚɝɨɧɧɚɹ� ɦɨɞɟɥɶ�� ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ� ɩɪɢ� ɨɞɧɨɤɪɚɬɧɨɦ� ɜɜɨɞɟ� ɢɧɮɨɪɦɚɰɢɢ� ɨɛ�

ɨɩɟɪɚɰɢɹɯ�ɫ�ɜɚɝɨɧɚɦɢ�ɟɟ�ɦɧɨɝɨɤɪɚɬɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɩɪɢɥɨɠɟɧɢɹɯ�� 

ȼɧɟɞɪɟɧɢɟ� ɩɟɪɜɨɣ� ɨɱɟɪɟɞɢ� ȾɂɋɉȺɊɄ� ɜ� ɩɨɫɬɨɹɧɧɭɸ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɜ� ����� ɝ��

ɩɨɡɜɨɥɢɥɨ�� ɨɬɦɟɧɢɬɶ� ɪɭɱɧɨɣ� ɭɱɟɬ� ɢ� ɨɛɪɚɛɨɬɤɭ� ɞɚɧɧɵɯ�� ɭɫɤɨɪɢɬɶ� ɫɪɨɤɢ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ��

ɫɨɤɪɚɬɢɬɶ� ɪɚɫɯɨɞɵ� ɧɚ� ɪɟɦɨɧɬ� ɢ� ɱɢɫɥɨ� ɜɧɟɩɥɚɧɨɜɵɯ� ɪɟɦɨɧɬɨɜ�� ɇɚ� ɨɫɧɨɜɟ� ɞɢɧɚɦɢɱɟɫɤɨɣ�

ɜɚɝɨɧɧɨɣ�ɦɨɞɟɥɢ�ɪɟɚɥɢɡɨɜɚɧ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɣ�ɤɨɦɩɥɟɤɫ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�� 

ȼ� ����� ɝ�� ɡɚ� ɫɨɡɞɚɧɢɟ� ɢ� ɜɧɟɞɪɟɧɢɟ� ɫɨɜɪɟɦɟɧɧɵɯ� ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɵɯ�

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɝɪɭɩɩɟ�ɭɱɟɧɵɯ�ɢ�ɫɩɟɰɢɚɥɢɫɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�

ɛɵɥɚ�ɩɪɢɫɭɠɞɟɧɚ�Ƚɨɫɭɞɚɪɫɬɜɟɧɧɚɹ�ɩɪɟɦɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɧɚɭɤɢ�ɢ�ɬɟɯɧɢɤɢ�� 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɚɧɟɟ�ɜɵɩɨɥɧɟɧɧɵɯ�ɪɚɡɪɚɛɨɬɨɤ�ɩɨɞɝɨɬɨɜɥɟɧɚ�ɨɫɧɨɜɚ�

ɢ�ɩɨɥɭɱɟɧ�ɨɩɵɬ��ɩɨɡɜɨɥɹɸɳɢɣ�ɧɚɱɚɬɶ�ɩɟɪɟɯɨɞ�ɨɬ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɭɩɪɚɜɥɟɧɢɹ�

ɜɚɝɨɧɧɵɦɢ�ɩɚɪɤɚɦɢ�ɤ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɢɦ�� 

Ɍɚɤ�� ɜ� ����� ɝɨɞɭ� ɛɵɥɚ� ɪɚɡɪɚɛɨɬɚɧɚ ɧɨɜɚɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ� ɩɨɞɫɢɫɬɟɦɚ� ȾɂɋɉȺɊɄ� ± 

ɭɩɪɚɜɥɟɧɢɟ� ɜɚɝɨɧɧɵɦɢ� ɩɚɪɤɚɦɢ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ� ɧɚ� ɨɫɧɨɜɟ� ɷɤɨɧɨɦɢɱɟɫɤɢɯ� ɨɰɟɧɨɤ��

ɤɨɬɨɪɚɹ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɭɩɪɚɜɥɹɸɳɢɣ� ɤɨɦɩɥɟɤɫ�� ɩɨɫɬɪɨɟɧɧɵɣ� ɫ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɨɜɪɟɦɟɧɧɵɯ� :HE-ɬɟɯɧɨɥɨɝɢɣ�� ɗɬɚ� ɩɨɞɫɢɫɬɟɦɚ� ɩɨɡɜɨɥɹɟɬ� ɨɩɟɪɚɬɢɜɧɵɦ�

ɪɚɛɨɬɧɢɤɚɦ�ɧɚ� ɫɟɬɟɜɨɦ�� ɞɨɪɨɠɧɨɦ�ɢ� ɥɢɧɟɣɧɨɦ� ɭɪɨɜɧɹɯ�ɈȺɈ� ©ɊɀȾª� ɫ� ɥɸɛɨɝɨ� ɬɟɪɦɢɧɚɥɚ��

ɜɤɥɸɱɟɧɧɨɝɨ� ɜ� ɫɟɬɶ�ɩɟɪɟɞɚɱɢ� ɞɚɧɧɵɯ�ɈȺɈ� ©ɊɀȾª�� ɩɨɥɭɱɚɬɶ� ɷɤɨɧɨɦɢɱɟɫɤɢ� ɨɛɨɫɧɨɜɚɧɧɭɸ�
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ɪɟɤɨɦɟɧɞɚɰɢɸ� ɩɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɸ� ɜɚɝɨɧɨɜ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ� ɩɨɞ� ɩɨɝɪɭɡɤɭ� ɉɪɢ� ɷɬɨɦ�

ɭɱɢɬɵɜɚɟɬɫɹ�ɪɨɞ�ɝɪɭɡɚ��ɜɟɫ�ɢ�ɧɚɩɪɚɜɥɟɧɢɟ�ɟɝɨ�ɩɟɪɟɜɨɡɤɢ�� 

ȼ������ɝɨɞɭ�ɭɤɚɡɚɧɧɚɹ�ɩɨɞɫɢɫɬɟɦɚ�ɛɵɥɚ�ɫɞɚɧɚ�ɜ�ɷɤɫɩɥɭɚɬɚɰɢɸ�ɜ�ɐɍɉ�ɈȺɈ�©ɊɀȾª�ɢ�

ɧɚ� ɋɟɜɟɪɧɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɟ�� ȼ� ����� ɝɨɞɭ� ɩɥɚɧɢɪɭɟɬɫɹ� ɜɧɟɞɪɢɬɶ� ɫɢɫɬɟɦɭ� ɧɚ� ɜɫɟɯ�

ɨɫɬɚɜɲɢɯɫɹ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝɚɯ�� 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɢɦɟɧɟɧɢɹ� ɧɨɜɵɯ� ɷɮɮɟɤɬɢɜɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɧɚ� Ɋɨɫɫɢɣɫɤɢɯ�ɠɟɥɟɡɧɵɯ�

ɞɨɪɨɝɚɯ� ɜ� ����� ɝɨɞɭ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɭɩɪɚɜɥɟɧɢɹ� ɩɚɪɤɨɦ� ɜɚɝɨɧɨɜ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ�

ɩɨɜɵɫɢɥɚɫɶ�� Ɍɚɤ� ɞɨɥɹ� ɜɵɩɥɚɬ� ɊɀȾ� ɡɚ� ɩɪɟɜɵɲɟɧɢɟ� ɜɪɟɦɟɧɢ� ɩɨɥɶɡɨɜɚɧɢɹ� ɢɧɨɫɬɪɚɧɧɵɦɢ�

ɜɚɝɨɧɚɦɢ� ɫɜɵɲɟ� ��� ɫɭɬɨɤ�� ɡɚ� ɤɨɬɨɪɵɟ� ɦɵ� ɩɥɚɬɢɦ� ɝɨɫɭɞɚɪɫɬɜɚɦ-ɫɨɛɫɬɜɟɧɧɢɤɚɦ� ɜɚɝɨɧɨɜ� ɜ�

ɬɪɨɣɧɨɦ�ɪɚɡɦɟɪɟ��ɫɨɤɪɚɬɢɥɚɫɶ�ɜ������ɝ��ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ������ɝ��ɧɚ������ɱɬɨ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ�

����ɦɥɧ��ɪɭɛ�� 

 ȼ�ɡɚɤɥɸɱɟɧɢɟ�ɨɬɦɟɬɢɦ��ɱɬɨ�ɫɢɫɬɟɦɚ�ȾɂɋɉȺɊɄ�ɪɚɛɨɬɚɟɬ�ɜ�ɩɪɨɦɵɲɥɟɧɧɨɦ�ɪɟɠɢɦɟ�ɧɚ�

ɜɫɟɣ� ɫɟɬɢ� ɪɨɫɫɢɣɫɤɢɯ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ� ɫ� ����� ɝɨɞɚ�� ɩɨɫɬɨɹɧɧɨ� ɫɨɜɟɪɲɟɧɫɬɜɭɟɬɫɹ�� ɧɚɞɟɠɧɨ�

ɜɵɩɨɥɧɹɟɬ�ɫɜɨɢ�ɮɭɧɤɰɢɢ�ɢ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɞɨɤɚɡɚɥɚ�ɫɜɨɸ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɭɸ�

ɷɮɮɟɤɬɢɜɧɨɫɬɶ� 

3.2.2. ɗɌɊȺɇ 

ɇɚɡɧɚɱɟɧɢɟ 

ɗɌɊȺɇ �ɗɥɟɤɬɪɨɧɧɚɹ ɌɊȺɧɫɩɨɪɬɧɚɹ�ɇɚɤɥɚɞɧɚɹ��- ɷɬɨ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ�ɫɢɫɬɟɦɚ�

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ� ɢ� ɨɮɨɪɦɥɟɧɢɹ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ�� ɋɢɫɬɟɦɚ�

ɜɩɟɪɜɵɟ� ɜɤɥɸɱɚɟɬ� ɤɥɢɟɧɬɚ� �ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ�� ɷɤɫɩɟɞɢɬɨɪɚ�� ɜ�

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɰɢɤɥ� ɩɪɢɟɦɚ� ɡɚɹɜɨɤ� ɢ� ɨɮɨɪɦɥɟɧɢɹ� ɩɟɪɟɜɨɡɨɤ�� ɨɛɟɫɩɟɱɢɜɚɹ� ɟɦɭ�

ɜɨɡɦɨɠɧɨɫɬɶ� ɨɮɨɪɦɢɬɶ� ɡɚɹɜɤɭ� ɧɚ� ɩɟɪɟɜɨɡɤɭ�� ɩɨɞɝɨɬɨɜɢɬɶ� ɷɥɟɤɬɪɨɧɧɭɸ� ɧɚɤɥɚɞɧɭɸ��

ɩɨɥɭɱɢɬɶ� ɢɬɨɝɨɜɵɟ� ɞɨɤɭɦɟɧɬɵ�� ɭɜɢɞɟɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɪɚɫɱɟɬɨɜ� ɩɪɨɜɨɡɧɨɣ� ɩɥɚɬɵ� ɩɨ�

ɩɟɪɟɜɨɡɤɚɦ� ɢ� ɨɬɫɥɟɞɢɬɶ� ɯɨɞ� ɩɟɪɟɜɨɡɨɤ� ɟɝɨ� ɝɪɭɡɨɜ� ɫɨ� ɫɜɨɟɝɨ� ɪɚɛɨɱɟɝɨ� ɦɟɫɬɚ�� Ɍɚɤɠɟ��

ɤɥɢɟɧɬɭ� ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɢɧɮɨɪɦɚɰɢɢ� ɨɛɨ� ɜɫɟɯ� ɝɪɭɡɚɯ��

ɨɬɩɪɚɜɥɟɧɧɵɯ�ɜ�ɟɝɨ�ɚɞɪɟɫ��   

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɢɫɬɟɦɚ� ɗɌɊȺɇ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ� ɜ� ɩɪɨɦɵɲɥɟɧɧɨɦ� ɪɟɠɢɦɟ�

©�ɯ��ª�ɢ�ɨɯɜɚɬɵɜɚɟɬ������ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɝɪɭɡɨɩɟɪɟɜɨɡɨɤ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�

Ɏɟɞɟɪɚɰɢɢ�� ɇɚ� ɫɟɝɨɞɧɹɲɧɢɣ� ɞɟɧɶ� ɜ� ɫɢɫɬɟɦɟ� ɗɌɊȺɇ� ɪɚɛɨɬɚɟɬ� ɫɜɵɲɟ� ������

ɩɨɥɶɡɨɜɚɬɟɥɟɣ� ɢɡ� ɛɨɥɟɟ� ɱɟɦ� �� ���� ɩɪɟɞɩɪɢɹɬɢɣ�� ȼ� ɦɟɫɹɰ� ɨɮɨɪɦɥɹɟɬɫɹ� ɫɜɵɲɟ� ���� ����

ɡɚɹɜɨɤ�ɢ�ɛɨɥɟɟ�����������ɧɚɤɥɚɞɧɵɯ�� 
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Ɉɫɧɨɜɧɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�  

x Ɉɩɟɪɚɬɢɜɧɵɣ�ɤɨɧɬɪɨɥɶ�ɧɚɞ�ɯɨɞɨɦ�ɫɨɝɥɚɫɨɜɚɧɢɹ�ɡɚɹɜɨɤ�� 

x ɉɥɚɧɢɪɨɜɚɧɢɟ� ɪɚɫɯɨɞɨɜ� Ʉɥɢɟɧɬɚ� ɡɚ� ɫɱɟɬ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ� ɪɚɫɱɟɬɚ� ɫɬɨɢɦɨɫɬɢ�

ɩɟɪɟɜɨɡɤɢ�ɩɨ�ɩɨɞɚɜɚɟɦɨɣ�ɡɚɹɜɤɟ�� 

x ȼɨɡɦɨɠɧɨɫɬɶ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɬɨɱɧɟɧɢɹ�ɡɚɹɜɤɢ�ɞɨ�ɧɚɱɚɥɚ�ɩɟɪɟɜɨɡɤɢ�ɝɪɭɡɚ��ɩɨ�ɤɚɠɞɨɣ�

ɨɬɩɪɚɜɤɟ��� 

x ȼɨɡɦɨɠɧɨɫɬɶ� ɨɮɨɪɦɥɟɧɢɹ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɚɧɧɵɯ�

ɫɨɝɥɚɫɨɜɚɧɧɨɣ�ɡɚɹɜɤɢ�� 

x ɂɫɤɥɸɱɟɧɢɟ� ɜɟɪɨɹɬɧɵɯ� ɨɲɢɛɨɤ� ɜ� ɪɚɫɱɟɬɟ� ɩɪɨɜɨɡɧɨɣ� ɩɥɚɬɵ�� ɫɜɹɡɚɧɧɵɯ� ɫ� ɪɭɱɧɵɦ�

ɜɜɨɞɨɦ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɪɚɛɨɬɧɢɤɨɦ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�� 

x ɋɨɤɪɚɳɟɧɢɟ� ɜɪɟɦɟɧɢ� ɨɮɨɪɦɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɢ� ɡɚ� ɫɱɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ�

ɨɛɦɟɧɚ�ɷɥɟɤɬɪɨɧɧɵɦɢ�ɞɚɧɧɵɦɢ�� 

x ɉɨɞɚɱɚ� ɡɚɹɜɨɤ� ɜ� ɷɥɟɤɬɪɨɧɧɨɦ� ɜɢɞɟ  ɫ� ɭɤɚɡɚɧɢɟɦ� ɩɨɝɪɚɧɢɱɧɵɯ� ɩɟɪɟɞɚɬɨɱɧɵɯ�

ɫɬɚɧɰɢɣ�ɜ  ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɥɚɧɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ� 

x ȼɨɡɦɨɠɧɨɫɬɶ�ɩɨɥɭɱɟɧɢɹ�ɨɩɟɪɚɬɢɜɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɫɨɫɬɨɹɧɢɢ  ɥɢɰɟɜɨɝɨ�ɫɱɟɬɚ�� 

x ɇɚɥɢɱɢɟ� ɫɪɟɞɫɬɜ� ɡɚɳɢɬɵ� ɢɧɮɨɪɦɚɰɢɢ�� ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ�

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ�ɨɪɝɚɧɚɦɢ�� 

x ɇɚɥɢɱɢɟ�ɦɟɯɚɧɢɡɦɨɜ�ɷɥɟɤɬɪɨɧɧɨ-ɰɢɮɪɨɜɨɣ�ɩɨɞɩɢɫɢ��ɩɨɡɜɨɥɹɸɳɢɯ�ɩɨɫɥɟ�ɫɨɡɞɚɧɢɹ�

ɭɞɨɫɬɨɜɟɪɹɸɳɢɯ�ɰɟɧɬɪɨɜ� ɩɟɪɟɣɬɢ� ɧɚ� ɩɨɥɧɨɫɬɶɸ�ɛɟɡɛɭɦɚɠɧɭɸ� ɬɟɯɧɨɥɨɝɢɸ�ɨɛɦɟɧɚ�

ɞɨɤɭɦɟɧɬɚɦɢ�� 

x ɉɨɥɧɵɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ� ɰɢɤɥ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɨɤɭɦɟɧɬɨɜ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�

ɉɪɚɜɢɥɚɦɢ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ� �ɡɚɹɜɤɚ�� ɩɟɪɟɜɨɡɨɱɧɵɟ� ɞɨɤɭɦɟɧɬɵ� ɩɨ� ɨɬɩɪɚɜɥɟɧɢɸ� ɧɚ�

ɨɫɧɨɜɟ�ɡɚɹɜɤɢ��ɪɚɫɤɪɟɞɢɬɨɜɚɧɧɵɟ�ɞɨɤɭɦɟɧɬɵ�ɩɨ�ɩɪɢɛɵɬɢɸ�ɞɨɩɨɥɧɟɧɢɟɦ�ɞɨɤɭɦɟɧɬɨɜ�

ɩɨ�ɨɬɩɪɚɜɥɟɧɢɸ�ɢ�ɬ�ɞ���� 

x ȼɫɟ�ɜɢɞɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ��ɫɨɩɭɬɫɬɜɭɸɳɢɯ�ɩɟɪɟɜɨɡɤɟ�ɝɪɭɡɨɜ��ɩɨɦɢɦɨ�

ɡɚɹɜɨɤ�ɢ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�± ɧɚɤɨɩɢɬɟɥɶɧɵɟ�ɢ�ɭɱɟɬɧɵɟ�ɤɚɪɬɨɱɤɢ��ɜɟɞɨɦɨɫɬɢ�

ɩɨɞɚɱɢ�ɭɛɨɪɤɢ��ɡɚɹɜɥɟɧɢɹ�ɧɚ�ɩɟɪɟɚɞɪɟɫɨɜɤɭ��ɚɤɬɵ�ɨɛɳɟɣ�ɮɨɪɦɵ��ɭɜɟɞɨɦɥɟɧɢɹ�ɢ�ɞɪ�� 
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3.2.3. ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɭɩɪɚɜɥɟɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�
ɩɟɪɟɜɨɡɤɚɦɢ 

ɇɚɡɧɚɱɟɧɢɟ�  

ɂɋ� ɍɀȾɉ ɹɜɥɹɟɬɫɹ� ɢɧɬɟɪɮɟɣɫɧɨɣ� ɦɟɠɞɭ Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɢ� ɫɢɫɬɟɦɨɣ�

ɗɌɊȺɇ� ɈȺɈ� ©ɊɀȾª�� Ɉɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɫɢɫɬɟɦɵ� ɹɜɥɹɟɬɫɹ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɷɥɟɤɬɪɨɧɧɵɯ�

ɞɨɤɭɦɟɧɬɨɜ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɝɪɭɡɚ�� ɢɫɩɨɥɶɡɭɹ� ɞɚɧɧɵɟ� ɨɛ� ɨɬɝɪɭɡɤɚɯ�� ɪɨɠɞɚɟɦɵɟ� ɜ� Ⱥɋɍ�

ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɫɤɥɸɱɚɹ�� ɢɥɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɳɚɹ� ɪɚɛɨɬɭ�

ɫɨɬɪɭɞɧɢɤɨɜ� ɩɪɟɞɩɪɢɹɬɢɣ�� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɡɚ� ɜɵɩɨɥɧɟɧɢɟ� ɷɬɢɯ� ɨɩɟɪɚɰɢɣ�� ɇɚ� ɞɚɧɧɵɣ�

ɦɨɦɟɧɬ� ɂɋ� ɍɀȾɉ� ɧɚɫɱɢɬɵɜɚɟɬ� ɭɠɟ� ɩɨɪɹɞɤɚ� ��� ɜɧɟɞɪɟɧɢɣ�� ɢ� ɢɦɟɟɬ� ɢɧɬɟɪɮɟɣɫɵ� ɤ�

ɪɚɡɥɢɱɧɵɦ�(53-ɫɢɫɬɟɦɚɦ��ɬɚɤɢɦɢ�ɤɚɤ�6$3�5����2UDFOH�H-%XVLQHVV�6XLWH��ɉɚɪɭɫ��$OID�� 

Ɉɫɧɨɜɧɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ  

1. ɉɨɞɞɟɪɠɤɚ� ɷɥɟɤɬɪɨɧɧɨɝɨ� ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ� ɦɟɠɞɭ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɢ�

ɫɢɫɬɟɦɨɣ�ɗɌɊȺɇ�ɩɪɢ�ɩɨɞɝɨɬɨɜɤɟ�ɢ�ɨɮɨɪɦɥɟɧɢɢ�ɠ�ɞ�ɩɟɪɟɜɨɡɨɤ�� 

x ɂɦɩɨɪɬ� ɢɡ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɡɚɹɜɨɤ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� �ɢɥɢ� ɞɨɤɭɦɟɧɬɨɜ��

ɚɧɚɥɨɝɢɱɧɵɯ� ɡɚɹɜɤɚɦ� ɧɚ� ɩɟɪɟɜɨɡɤɭ��� ɨɛɪɚɛɨɬɤɚ� ɢɯ� ɧɚ� ɫɟɪɜɟɪɟ� ɂɋ� ɍɀȾɉ�

�ɩɟɪɟɤɨɞɢɪɨɜɚɧɢɟ�ɇɋɂ�ɢɡ�ɮɨɪɦɚɬɨɜ�Ⱥɋɍ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɜ�ɮɨɪɦɚɬɵ�ɊɀȾ��

ɞɪɭɝɢɟ� ɧɟɨɛɯɨɞɢɦɵɟ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɞɨɤɭɦɟɧɬɨɜ��� ɨɬɩɪɚɜɤɚ� ɞɨɤɭɦɟɧɬɨɜ� ɜ�

ɫɢɫɬɟɦɭ�ɗɌɊȺɇ�ɧɚ�ɫɨɝɥɚɫɨɜɚɧɢɟ�   

x ɉɟɪɟɞɚɱɚ� ɢɡ� ɫɢɫɬɟɦɵ� ɗɌɊȺɇ� ɜ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɪɟɡɭɥɶɬɚɬɨɜ�

ɫɨɝɥɚɫɨɜɚɧɢɹ� ɡɚɹɜɨɤ� ɧɚ� ɩɟɪɟɜɨɡɤɭ�� ɜɤɥɸɱɚɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɡɚɩɪɨɫ�

ɫɩɪɚɜɨɱɧɨɝɨ�ɪɚɫɱɟɬɚ�ɪɚɫɫɬɨɹɧɢɣ��ɪɚɫɱɟɬ�ɩɪɨɜɨɡɧɨɣ�ɩɥɚɬɵ�ɩɨ�ɡɚɹɜɤɟ�� 

x ɉɟɪɟɞɚɱɚ� ɢɡ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɜ� ɗɌɊȺɇ� ɡɚɩɪɨɫɚ� ɇɋɂ� ɜɚɝɨɧɨɜ��

ɤɨɪɪɟɤɬɢɪɨɜɨɤ� ɡɚɹɜɨɤ�� ɨɬɤɚɡɨɜ� ɨɬ� ɡɚɹɜɨɤ� ɢ� ɜɵɩɨɥɧɟɧɢɟ� ɞɪɭɝɢɯ� ɨɩɟɪɚɰɢɣ, 

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ� ©ɉɪɚɜɢɥɚɦɢ� ɩɪɢɟɦɚ� ɡɚɹɜɨɤ� ɧɚ� ɩɟɪɟɜɨɡɤɭ� ɝɪɭɡɨɜ�

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦª�� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɷɥɟɤɬɪɨɧɧɨɝɨ�

ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ�� 

x ɂɦɩɨɪɬ� ɢɡ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɞɨɤɭɦɟɧɬɚ�� ɚɧɚɥɨɝɢɱɧɨɝɨ�

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɧɚɤɥɚɞɧɨɣ��ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ�ɟɝɨ�ɜ�ɂɋ�ɍɀȾɉ�

ɤ� ɮɨɪɦɚɬɭ�� ɬɪɟɛɭɟɦɨɦɭ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɨɣ�� ɢ� ɷɤɫɩɨɪɬ� ɜ� ɗɌɊȺɇ� ɞɥɹ�

ɞɚɥɶɧɟɣɲɟɣ�ɨɛɪɚɛɨɬɤɢ�ɧɚ�ɫɬɨɪɨɧɟ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�   

x ɉɟɪɟɞɚɱɚ� ɢɡ� ɫɢɫɬɟɦɵ� ɗɌɊȺɇ� ɜ� Ⱥɋɍ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� ɪɟɡɭɥɶɬɚɬɨɜ�

ɨɛɪɚɛɨɬɤɢ�ɧɚɤɥɚɞɧɨɣ��ɚɤɬ�ɨɛɳɟɣ�ɮɨɪɦɵ��ɧɨɦɟɪ�ɜɢɡɵ��ɩɪɨɜɨɡɧɚɹ�ɩɥɚɬɚ�ɢ�ɬ�ɩ�), 

ɚ� ɬɚɤɠɟ� ɢɧɮɨɪɦɚɰɢɢ� ɨɛ� ɢɡɦɟɧɟɧɢɢ� ɫɬɚɬɭɫɚ� ɧɚɤɥɚɞɧɨɣ� ɜ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ�
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�©ɝɪɭɡ�ɩɪɢɧɹɬ�ɤ�ɩɟɪɟɜɨɡɤɟª��©ɜ�ɩɭɬɢª��©ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɶ�ɢɡɜɟɳɟɧª��©ɧɚɤɥɚɞɧɚɹ�

ɪɚɫɤɪɟɞɢɬɨɜɚɧɚª�ɢ�ɬ�ɩ���� 

x ɉɟɪɟɞɚɱɚ�ɢɡ�ɫɢɫɬɟɦɵ�ɗɌɊȺɇ�ɜ�Ⱥɋɍ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɪɟɡɭɥɶɬɚɬɨɜ�

ɨɛɪɚɛɨɬɤɢ�ɡɚɹɜɥɟɧɢɣ�ɧɚ ɩɟɪɟɚɞɪɟɫɨɜɤɭ�ɝɪɭɡɚ��ɜɟɞɨɦɨɫɬɟɣ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ�

ɜɚɝɨɧɨɜ��ɭɱɟɬɚ�ɜɪɟɦɟɧɢ�ɧɚɯɨɠɞɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɦɟɫɬɚɯ�ɧɟɨɛɳɟɝɨ�

ɩɨɥɶɡɨɜɚɧɢɹ�   

x ɉɟɪɟɞɚɱɚ�ɢɡ�ɫɢɫɬɟɦɵ�ɗɌɊȺɇ�ɜ�Ⱥɋɍ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɭɱɟɬɧɵɯ�ɤɚɪɬɨɱɟɤ�ɤ�

ɡɚɹɜɤɟ�ɧɚ�ɩɟɪɟɜɨɡɤɭ��ɤɨɧɬɪɨɥɶ�ɢɫɩɨɥɧɟɧɢɹ�ɩɥɚɧɚ�ɩɟɪɟɜɨɡɤɢ���ɚ�ɬɚɤɠɟ�ɩɟɪɟɞɚɱɚ�

ɢɡ�Ⱥɋɍ�Ɂɚɤɚɡɱɢɤɚ�ɩɨɞɬɜɟɪɠɞɟɧɢɹ�ɢɥɢ�ɨɬɤɚɡɚ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɨɬ�ɬɨɣ�ɢɥɢ�

ɢɧɨɣ�ɫɬɪɨɤɢ�ɭɱɟɬɧɨɣ�ɤɚɪɬɨɱɤɢ��ɫɜɟɪɤɚ�ɭɱɟɬɧɨɣ�ɤɚɪɬɨɱɤɢ�ɜ�ɷɥɟɤɬɪɨɧɧɨɦ�ɜɢɞɟ��� 

x ɉɟɪɟɞɚɱɚ�ɢɡ�ɫɢɫɬɟɦɵ�ɗɌɊȺɇ�ɜ�Ⱥɋɍ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ�ɧɚɤɨɩɢɬɟɥɶɧɵɯ�

ɜɟɞɨɦɨɫɬɟɣ�ɢ�ɩɨɞɞɟɪɠɤɚ�ɬɟɯɧɨɥɨɝɢɢ�ɫɜɟɪɤɢ�ɧɚɤɨɩɢɬɟɥɶɧɨɣ�ɜɟɞɨɦɨɫɬɢ�ɜ�

ɷɥɟɤɬɪɨɧɧɨɦ�ɜɢɞɟ�� 

2. Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɚɧɚɥɢɬɢɱɟɫɤɢɯ�ɨɬɱɟɬɨɜ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�

Ɂɚɤɚɡɱɢɤɚ�ɧɚ�ɨɫɧɨɜɟ�ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�� 

3. Ɉɪɝɚɧɢɡɚɰɢɸ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɪɚɛɨɱɢɯ�ɦɟɫɬ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɂɋ�ɍɀȾɉ�ɞɥɹ�

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɪɭɱɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɞɨɤɭɦɟɧɬɨɜ�ɩɟɪɟɞ�ɢɯ�ɩɟɪɟɞɚɱɟɣ�ɜ�ɗɌɊȺɇ�ɢ�

ɜɵɩɨɥɧɟɧɢɹ�ɞɪɭɝɢɯ�ɮɭɧɤɰɢɣ��ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ�ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚɦɢ�

ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ 

3.2.4. Ƚɂɋ�Ƚɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ 

ɇɚɡɧɚɱɟɧɢɟ  

Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɫɢɫɬɟɦɚ� �Ƚɂɋ�� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ� ² ɷɬɨ� ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɫɩɪɚɜɨɱɧɚɹ�ɫɢɫɬɟɦɚ�ɫ�ɜɨɡɦɨɠɧɨɫɬɶɸ�ɧɚɝɥɹɞɧɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɧɚ�ɝɟɨɝɪɚɮɢɱɟɫɤɨɣ�ɤɚɪɬɟ�

ɲɢɪɨɤɨɝɨ� ɫɩɟɤɬɪɚ� ɢɧɮɨɪɦɚɰɢɢ�� ɫɜɹɡɚɧɧɨɣ� ɫ� ɝɪɭɡɨɜɵɦɢ� ɩɟɪɟɜɨɡɤɚɦɢ� ɩɨ� ɠɟɥɟɡɧɨɣ�

ɞɨɪɨɝɟ�� 

ɋɢɫɬɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ� ɞɥɹ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ�

ɚɩɩɚɪɚɬɚ�ɈȺɈ� ©ɊɀȾª�� ɚ� ɬɚɤɠɟ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɩɪɚɜɨɱɧɨɣ� ɢɧɮɨɪɦɚɰɢɟɣ� ɨ� ɝɪɭɡɨɜɵɯ�

ɩɟɪɟɜɨɡɤɚɯ� ɲɢɪɨɤɨɝɨ� ɤɪɭɝɚ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɢɯ� ɩɪɚɜɚɦɢ� ɞɨɫɬɭɩɚ� ɤ�

ɡɚɩɪɚɲɢɜɚɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�� 
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Ɉɫɧɨɜɧɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ  

1. Ɉɬɨɛɪɚɠɟɧɢɟ�ɧɚ�ɤɚɪɬɟ�Ɋɨɫɫɢɢ�ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ�ɢ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɧɢɯ�� 

2. Ɉɬɨɛɪɚɠɟɧɢɟ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɈȺɈ� ©ɊɀȾª�� ɫɬɚɧɰɢɹɯ�� ɩɟɪɟɝɨɧɚɯ��

ɩɪɟɞɩɪɢɹɬɢɹɯ�ɫɟɬɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɤɥɢɟɧɬɨɜ�� 

3. Ɉɬɨɛɪɚɠɟɧɢɟ�ɩɪɟɞɩɪɢɹɬɢɣ�ɤɥɢɟɧɬɨɜ�ɢ�ɢɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� 

4. Ɉɬɨɛɪɚɠɟɧɢɟ�ɝɪɭɡɨɩɨɬɨɤɨɜ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɪɚɡɪɟɡɚɯ�� 

5. Ɉɬɨɛɪɚɠɟɧɢɟ�ɩɪɨɝɧɨɡɨɜ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ�� 

6. ɉɨɢɫɤ�ɢ�ɨɬɨɛɪɚɠɟɧɢɟ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɨɥɨɠɟɧɢɢ�ɜɚɝɨɧɨɜ��ɤɨɧɬɟɣɧɟɪɨɜ�ɢ�ɨɬɞɟɥɶɧɵɯ�

ɨɬɩɪɚɜɤɚɯ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɢɯ�ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ�� 

7. ɋɩɪɚɜɨɱɧɵɣ� ɪɚɫɱɟɬ� ɦɚɪɲɪɭɬɚ� ɢ� ɫɬɨɢɦɨɫɬɢ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɚ� ɫ� ɜɢɡɭɚɥɢɡɚɰɢɟɣ� ɧɚ�

ɤɚɪɬɟ� 

Ɉɫɧɨɜɧɵɟ�ɜɵɝɨɞɵ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ  

Ɉɩɟɪɚɬɢɜɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɪɚɡɧɨɪɨɞɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɢɡ� ɪɚɡɥɢɱɧɵɯ� ɢɫɬɨɱɧɢɤɨɜ� ɢ�

ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɟɟ� ɧɚ� ɤɚɪɬɟ� ɜ� ɧɚɝɥɹɞɧɨɣ� ɮɨɪɦɟ� ɩɨɡɜɨɥɹɟɬ� ɷɮɮɟɤɬɢɜɧɨ� ɨɰɟɧɢɜɚɬɶ�

ɨɩɟɪɚɬɢɜɧɭɸ� ɨɛɫɬɚɧɨɜɤɭ� ɜ� ɫɮɟɪɟ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ ɢ� ɩɪɢɧɢɦɚɬɶ� ɨɩɬɢɦɚɥɶɧɵɟ�

ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ�ɪɟɲɟɧɢɹ� 

Ɉɛɴɟɦɵ�ɩɟɪɟɜɨɡɨɤ�ɫ�ɜɵɛɪɚɧɧɨɣ�ɫɬɚɧɰɢɢ� ɋɦ��Ɋɢɫ��3.9. 

 

Ɋɢɫ��3.9. Ƚɂɋ�Ƚɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ 

ɉɨɢɫɤ�ɝɪɭɡɚ�ɩɨ�ɧɚɤɥɚɞɧɨɣ�ɫ�ɨɬɨɛɪɚɠɟɧɢɟɦ�ɬɟɤɭɳɟɝɨ�ɩɨɥɨɠɟɧɢɹ�ɝɪɭɡɚ��ɩɪɨɣɞɟɧɧɨɝɨ�ɢ�

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ�ɦɚɪɲɪɭɬɚ� 

 

http://www.intellex.ru/index.php?eID=tx_cms_showpic&file=uploads%2Fpics%2Fgis01.jpg&width=800m&height=600m&bodyTag=%3Cbody%20style%3D%22margin%3A0%3B%20background%3A%23fff%3B%22%3E&wrap=%3Ca%20href%3D%22javascript%3Aclose%28%29%3B%22%3E%20%7C%20%3C%2Fa%3E&md5=73e9ee075cc68277cdee80d6d6964eb8
http://www.intellex.ru/index.php?eID=tx_cms_showpic&file=uploads%2Fpics%2Fgis01.jpg&width=800m&height=600m&bodyTag=%3Cbody%20style%3D%22margin%3A0%3B%20background%3A%23fff%3B%22%3E&wrap=%3Ca%20href%3D%22javascript%3Aclose%28%29%3B%22%3E%20%7C%20%3C%2Fa%3E&md5=73e9ee075cc68277cdee80d6d6964eb8
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3.3. ȼɵɜɨɞɵ� 

ɇɟɞɨɫɬɚɬɤɨɦ� ɞɚɧɧɵɯ� ɫɢɫɬɟɦ� ɹɜɥɹɟɬɫɹ� ɬɨ�� ɱɬɨ� ɨɧɢ� ɩɨɡɜɨɥɹɸɬ� ɥɢɲɶ� ɚɧɚɥɢɡɢɪɨɜɚɬɶ�

ɫɨɫɬɨɹɧɢɟ ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɦɨɦɟɧɬɵ�ɜɪɟɦɟɧɢ� 

- ɪɚɫɫɦɨɬɪɟɧɧɵɟ� ɫɢɫɬɟɦɵ� ɧɟ� ɩɨɡɜɨɥɹɸɬ� ɫɞɟɥɚɬɶ� ɩɪɨɝɧɨɡ� ɨ� ɫɨɫɬɨɹɧɢɢ ɜɵɩɨɥɧɟɧɢɹ  

ȽɈȼ� 

- ɪɚɫɫɦɨɬɪɟɧɧɵɟ�ɫɢɫɬɟɦɵ�ɧɟ�ɢɫɩɨɥɶɡɭɸɬ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ� 
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4. ɌȿɏɇɂɑȿɋɄɈȿ�ɁȺȾȺɇɂȿ�ɇȺ ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɍɘ�
ɋɂɋɌȿɆɍ�ɍɉɊȺȼɅȿɇɂə ɉȿɊȿȼɈɁɄȺɆɂ�ɋȿɊɕ 

4.1. Ɉɛɳɢɟ�ɫɜɟɞɟɧɢɹ 

4.1.1. ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɢɫɬɟɦɵ 

ɋɢɫɬɟɦɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ� ɈɈɈ�«ȽȺɁɉɊɈɆɌɊȺɇɋ» (ɋȾ ɉɋ�, 

ɜɯɨɞɹɳɚɹ�ɜ�ɫɨɫɬɚɜ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɤɚɦɢ�ɫɟɪɵ���Ⱥɋɍ�ɉɋ��

ɈɈɈ�©ȽȺɁɉɊɈɆɌɊȺɇɋª� 

4.1.2. Ɂɚɤɚɡɱɢɤ 

Ɂɚɤɚɡɱɢɤɨɦ�ɩɪɨɟɤɬɚ�ɹɜɥɹɟɬɫɹ ɈɈɈ�©Ɉɬɪɚɫɥɟɜɵɟ�ɩɨɪɬɚɥɵª�ɞɥɹ ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª. 

4.1.3. ɂɫɩɨɥɧɢɬɟɥɶ 

ɂɫɩɨɥɧɢɬɟɥɟɦ�ɹɜɥɹɟɬɫɹ�ɈɈɈ�©Ɉɬɪɚɫɥɟɜɵɟ�ɩɨɪɬɚɥɵª� 

4.1.4. Ɉɫɧɨɜɚɧɢɟ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɪɚɛɨɬ 

Ɉɫɧɨɜɚɧɢɟɦ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɪɚɛɨɬ�ɹɜɥɹɸɬɫɹ� 

- Ɋɟɲɟɧɢɟ�ɪɭɤɨɜɨɞɫɬɜɚ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɩɨ�ɩɪɨɟɤɬɭ��Ⱥɋɍ�ɉɋ�.  

4.1.5. ɉɥɚɧɨɜɵɟ�ɫɪɨɤɢ�ɧɚɱɚɥɚ�ɢ�ɨɤɨɧɱɚɧɢɹ�ɪɚɛɨɬ 

Ɋɟɚɥɢɡɚɰɢɸ� ɩɪɨɟɤɬɚ� Ⱥɋɍ ɉɋ� ɜ� ɪɚɦɤɚɯ� ɬɪɟɛɨɜɚɧɢɣ�� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɜ� Ɍɟɯɧɢɱɟɫɤɨɦ�

ɡɚɞɚɧɢɢ��ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ�ɩɪɨɜɟɫɬɢ:  

ɇɚɱɚɥɨ�ɪɚɛɨɬ�± ɫɟɧɬɹɛɪɶ 2007 ɝ� 

Ɉɤɨɧɱɚɧɢɟ�ɪɚɛɨɬ�± ɢɸɧɶ����8 ɝ� 

ɉɟɪɜɵɣ� ɷɬɚɩ� ± ɨɬɪɚɛɨɬɤɚ� ɚɥɝɨɪɢɬɦɨɜ� ɪɟɲɟɧɢɹ� ɡɚɞɚɱ� ɫɨɫɬɚɜɥɟɧɢɹ� ɝɪɚɮɢɤɚ� ɞɜɢɠɟɧɢɹ�

ɜɚɝɨɧɨɜ� �ȽɈȼ�� ɢ� ɩɪɨɝɧɨɡɚ� ɞɜɢɠɟɧɢɹ� �ɢɡɦɟɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɹ�� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ� ɢ� ɢɯ�

ɚɩɪɨɛɢɪɨɜɚɧɢɟ� ɧɚ� ɬɟɫɬɨɜɨɦ� ɩɪɢɦɟɪɟ� ɋɪɨɤ� ɜɵɩɨɥɧɟɧɢɹ� ɩɟɪɜɨɝɨ� ɷɬɚɩɚ� ± 2 ɦɟɫɹɰɚ ɩɨɫɥɟ�

ɧɚɱɚɥɚ�ɪɚɛɨɬ�ɩɨ�ɷɬɚɩɭ� 

ȼɬɨɪɨɣ�ɷɬɚɩ�± ɞɨɪɚɛɨɬɤɚ�ɚɥɝɨɪɢɬɦɨɜ�ɡɚɞɚɱ�ɢ�ɪɚɡɪɚɛɨɬɤɚ�ɩɪɨɟɤɬɧɵɯ�ɪɟɲɟɧɢɣ�ɢ ɛɚɡɨɜɨɝɨ�

ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� Ⱥɋɍ ɉɋ. ɋɪɨɤ� ɜɵɩɨɥɧɟɧɢɹ� ɜɬɨɪɨɝɨ� ɷɬɚɩɚ� ± 2 ɦɟɫɹɰɚ ɩɨɫɥɟ�

ɧɚɱɚɥɚ�ɪɚɛɨɬ�ɩɨ�ɷɬɚɩɭ� 
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Ɍɪɟɬɢɣ�ɷɬɚɩ�± ɪɚɡɪɚɛɨɬɤɚ�ɉɈ ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ (ɋȾ ɉɋ)��ɋɪɨɤ�

ɜɵɩɨɥɧɟɧɢɹ�ɬɪɟɬɶɟɝɨ�ɷɬɚɩɚ�± 3,5 ɦɟɫɹɰɚ ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɪɚɛɨɬ�ɩɨ�ɷɬɚɩɭ� 

ɑɟɬɜɟɪɬɵɣ� ɷɬɚɩ� ± ɨɩɵɬɧɚɹ� ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ� ɨɬɥɚɞɤɚ� ɉɈ� ɋȾ ɉɋ�� ɋɪɨɤ� ɜɵɩɨɥɧɟɧɢɹ�

ɱɟɬɜɟɪɬɨɝɨ�ɷɬɚɩɚ�± ��ɦɟɫɹɰ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɪɚɛɨɬ�ɩɨ�ɷɬɚɩɭ� 

4.1.6. ɉɨɪɹɞɨɤ�ɨɮɨɪɦɥɟɧɢɹ�ɢ�ɩɪɟɞɴɹɜɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɛɨɬ 

Ɋɟɡɭɥɶɬɚɬɵ� ɪɚɛɨɬ� ɩɨ� ɫɨɡɞɚɧɢɸ� Ⱥɋɍ� ɉɋ ɨɮɨɪɦɥɹɸɬɫɹ� ɢ� ɩɪɟɞɴɹɜɥɹɸɬɫɹ� Ɂɚɤɚɡɱɢɤɭ�

ɩɨɷɬɚɩɧɨ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɚɥɟɧɞɚɪɧɵɦ� ɩɥɚɧɨɦ� ɪɚɛɨɬ�� ɉɨɞɫɢɫɬɟɦɵ� ɜɧɟɞɪɹɸɬɫɹ� ɜ� ɈɈɈ�

©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɧɚ� ɨɫɧɨɜɟ� ɢɫɩɵɬɚɧɢɣ� ɢ� ɨɩɵɬɧɨɣ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɩɨ� ɭɬɜɟɪɠɞɟɧɧɵɦ�

ɩɪɨɝɪɚɦɦɚɦ�ɢ�ɦɟɬɨɞɢɤɚɦ�ɢɫɩɵɬɚɧɢɣ�� 

4.2. ɇɚɡɧɚɱɟɧɢɟ�ɢ�ɰɟɥɢ�ɫɨɡɞɚɧɢɹ�ɫɢɫɬɟɦɵ 

4.2.1. ɇɚɡɧɚɱɟɧɢɟ�ɫɢɫɬɟɦɵ 

ɋɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ� ɜɯɨɞɢɬ� ɜ� ɫɨɫɬɚɜ� Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�

ɫɢɫɬɟɦɵ� � ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɫɟɪɵ�� ɇɚɡɧɚɱɟɧɢɟ� Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ��

ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɫɟɪɵ� ɞɥɹ� ɈȺɈ� ȽȺɁɉɊɈɆɌɊȺɇɋ� ɡɚɤɥɸɱɚɟɬɫɹ� ɜ� ɩɨɞɞɟɪɠɤɟ�

ɞɟɹɬɟɥɶɧɨɫɬɢ�Ȼɥɨɤɚ�ɩɟɪɟɜɨɡɨɤ���Ȼɉ��ɢ�ɨɛɟɫɩɟɱɟɧɢɢ�ɜɵɩɨɥɧɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�

ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢ� ɞɢɫɩɟɬɱɢɪɨɜɚɧɢɹ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ� ɫ� ɩɪɟɞɩɪɢɹɬɢɣ� ɈȺɈ� ©ȽȺɁɉɊɈɆª�

ɩɨɬɪɟɛɢɬɟɥɹɦ�ɫɨɛɫɬɜɟɧɧɵɦɢ�ɜɚɝɨɧɚɦɢ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɢ�ɚɪɟɧɞɨɜɚɧɧɵɦɢ�� 

Ʉ�ɨɫɧɨɜɧɵɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ�ɩɪɨɰɟɫɫɚɦ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɤɚɦɢ�ɨɬɧɨɫɹɬɫɹ� 

x ɉɪɢɟɦ�ɢ�ɤɨɧɬɪɨɥɶ�ɡɚɤɚɡɨɜ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɪɟɫɭɪɫɨɜ�ɩɨ�ɀȾ� 

x Ɏɨɪɦɢɪɨɜɚɧɢɹ�ɦɟɫɹɱɧɨɝɨ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ� 

x ɋɨɫɬɚɜɥɟɧɢɟ�ɦɟɫɹɱɧɵɯ�ɡɚɹɜɨɤ�ɜ�ɊɀȾ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɫɟɪɵ�ɢ�ɜɚɝɨɧɨɜ� 

x ɋɨɫɬɚɜɥɟɧɢɟ�ɦɟɫɹɱɧɵɯ�ɢ�ɞɟɤɚɞɧɵɯ��ɩɥɚɧ�- ɝɪɚɮɢɤɨɜ ɩɨɝɪɭɡɤɢ-ɪɚɡɝɪɭɡɤɢ�ɜɚɝɨɧɨɜ�ɜ�

ɮɢɥɢɚɥɚɯ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɢ�ɫɬɚɧɰɢɹɯ�ɩɨɥɭɱɚɬɟɥɟɣ� 

x Ɇɨɧɢɬɨɪɢɧɝ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ�ɩɨɬɪɟɛɢɬɟɥɟɣ 

x Ⱦɢɫɩɟɬɱɢɪɨɜɚɧɢɟ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ� 

x Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɨɬɱɟɬɧɵɯ� ɞɨɤɭɦɟɧɬɨɜ� ɩɨ� ɜɵɩɨɥɧɟɧɢɸ� ɡɚɤɚɡɨɜ� ɧɚ� ɩɟɪɟɜɨɡɤɢ� ɢ�

ɞɟɹɬɟɥɶɧɨɫɬɢ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª; 
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x Ⱥɧɚɥɢɡ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª. 

Ɉɛɴɟɤɬɚɦɢ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ�� ɧɚ� ɤɨɬɨɪɵɯ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� Ⱥɋɍ� ɉɋ, 

ɹɜɥɹɸɬɫɹ� 

x Ȼɥɨɤ�ɩɟɪɟɜɨɡɨɤ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª 

Ʉɪɨɦɟ� ɬɨɝɨ�� ɨɬɞɟɥɶɧɵɟ�ɤɨɦɩɨɧɟɧɬɵ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�Ⱥɋɍ�ɉɋ�ɦɨɝɭɬ� ɛɭɞɭɬ�

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɜɧɟɲɧɢɦɢ�ɨɪɝɚɧɢɡɚɰɢɹɦɢ� 

4.2.2. ɐɟɥɢ�ɫɨɡɞɚɧɢɹ�ɫɢɫɬɟɦɵ 

Ⱥɋɍ�ɉɋ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɚɜɬɨɦɚɬɢɡɚɰɢɸ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɤɚɦɢ�ɫɟɪɵ�ɢ�ɚɧɚɥɢɡ�

ɷɬɨɣ�ɞɟɹɬɟɥɶɧɨɫɬɢ�� 

ɉɪɨɜɟɞɟɧɢɟ�ɪɚɛɨɬ�ɩɨ�ɫɨɡɞɚɧɢɸ�©Ⱥɋɍ�ȽɈȼª�ɩɪɟɫɥɟɞɭɟɬ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɰɟɥɢ� 

x ɉɨɜɵɲɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ȼɉ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª; 

x ɍɫɤɨɪɟɧɢɟ�ɫɨɫɬɚɜɥɟɧɢɹ�ȽɈȼ�ɢ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɪɟɲɟɧɢɣ 

x ɫɨɤɪɚɳɟɧɢɟ� ɫɪɨɤɨɜ� ɫɛɨɪɚ�� ɨɛɪɚɛɨɬɤɢ� ɢ� ɚɧɚɥɢɡɚ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɨ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ȼɉ� 

x ɭɜɟɥɢɱɟɧɢɟ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª; 

x ɩɨɜɵɲɟɧɢɟ�ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɢ�ɟɟ�ɭɫɥɭɝ� 

 

4.3. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɛɴɟɤɬɨɜ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

4.3.1. ɋɜɟɞɟɧɢɹ�ɨɛ�ɨɛɴɟɤɬɟ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

Ɉɛɴɟɤɬɨɦ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɞɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɹɜɥɹɟɬɫɹ� ɩɪɨɰɟɫɫ� ɫɨɫɬɚɜɥɟɧɢɹ� ɞɟɤɚɞɧɵɯ�

ɩɥɚɧɨɜ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɹ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ�ɨɬ�ɩɪɟɞɩɪɢɹɬɢɣ��Ƚɉ�ɩɨɬɪɟɛɢɬɟɥɹɦ�ɩɨ�ɢɯ�

ɡɚɹɜɤɚɦ� � ɫɪɟɞɫɬɜɚɦɢ� ɈɈɈ� ©Ƚɚɡɩɪɨɦɬɪɚɧɫª ɢ� ɊɀȾ�� � Ȼɥɨɤ� ɩɟɪɟɜɨɡɨɤ ɈɈɈ� ©Ƚɚɡɩɪɨɦɬɪɚɧɫª 

ɮɭɧɤɰɢɨɧɢɪɭɟɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɦɚɬɟɪɢɚɥɚɦɢ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª. 
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4.3.2. ɍɫɥɨɜɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɨɛɴɟɤɬɚ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɗɤɫɩɥɭɚɬɚɰɢɹ� ɤɨɦɩɨɧɟɧɬ� Ⱥɋɍ� ɉɋ ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɫɬɚɧɞɚɪɬɧɨɦ� ɨɮɢɫɧɨɦ� ɪɟɠɢɦɟ��

ɉɨɜɵɲɟɧɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɭɫɥɨɜɢɹɦ�ɧɟ�ɩɪɟɞɴɹɜɥɹɟɬɫɹ� 

4.4. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɫɢɫɬɟɦɟ 

4.4.1. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɫɢɫɬɟɦɟ�ɜ�ɰɟɥɨɦ 

Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɰɟɥɟɣ�ɪɟɚɥɢɡɚɰɢɢ�ɬɪɟɛɭɟɬɫɹ�ɨɛɟɫɩɟɱɢɬɶ�ɪɟɲɟɧɢɟ�ɫɥɟɞɭɸɳɢɯ�ɡɚɞɚɱ� 

Ⱥɋɍ�ɉɋ ɞɨɥɠɧɚ� ɫɨɡɞɚɜɚɬɶɫɹ� ɧɚ� ɨɫɧɨɜɟ� ɨɬɤɪɵɬɨɣ� ɚɪɯɢɬɟɤɬɭɪɵ�� ɫ� ɭɱɟɬɨɦ� ɫɥɟɞɭɸɳɢɯ�

ɬɪɟɛɨɜɚɧɢɣ� 

x ɜɨɡɦɨɠɧɨɫɬɶ� ɷɜɨɥɸɰɢɢ� ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ� ɫɪɟɞɫɬɜ� ɛɟɡ�

ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɩɪɢɥɨɠɟɧɢɣ� 

x ɤɨɥɥɟɤɬɢɜɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɪɟɫɭɪɫɨɜ� 

x ɟɞɢɧɚɹ�ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ�ɫɪɟɞɚ�ɞɥɹ�ɜɫɟɯ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɫɢɫɬɟɦɵ� 

x ɟɞɢɧɨɟ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ�� ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɟ� ɢ� ɬɟɯɧɢɱɟɫɤɨɟ�

ɨɛɫɥɭɠɢɜɚɧɢɟ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ�ɪɟɫɭɪɫɨɜ�ɫɟɬɢ� 

x ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɝɨɬɨɜɵɯ� ɫɬɚɧɞɚɪɬɧɵɯ� ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ�

ɤɨɦɩɨɧɟɧɬ�ɜ�ɩɪɨɬɢɜɨɜɟɫ�ɪɚɡɪɚɛɨɬɤɟ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɪɟɲɟɧɢɣ� 

x ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɫɬɚɧɞɚɪɬɧɵɯ��ɩɪɨɦɵɲɥɟɧɧɵɯ��ɢɧɬɟɪɮɟɣɫɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɟɠɞɭ�

ɷɬɢɦɢ�ɤɨɦɩɨɧɟɧɬɚɦɢ� 

x ɨɛɟɫɩɟɱɟɧɢɟ� ɧɟɡɚɜɢɫɢɦɨɫɬɢ� ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ� ɩɨɥɶɡɨɜɚɬɟɥɹɦ� ɜɨɡɦɨɠɧɨɫɬɟɣ� ɨɬ� ɢɯ�

ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ�� 

4.4.2. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɫɬɪɭɤɬɭɪɟ�ɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ�ɫɢɫɬɟɦɵ. ɋɨɫɬɚɜ�
ɫɢɫɬɟɦɵ. 

Ⱥɋɍ� ɉɋ� ɞɨɥɠɧɚ� ɜɤɥɸɱɚɬɶ� ɪɹɞ� ɤɨɦɩɨɧɟɧɬ� �ɩɨɞɫɢɫɬɟɦ��� ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɛɵɬɶ�

ɫɝɪɭɩɩɢɪɨɜɚɧɵ�ɩɨ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɢɟɪɚɪɯɢɱɟɫɤɨɦɭ�ɢɥɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ�ɩɪɢɧɰɢɩɚɦ� 

ɋ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɫɬɪɭɤɬɭɪɵ��ɜ�ɫɨɫɬɚɜ�Ⱥɋɍ�ɉɋ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɜɤɥɸɱɟɧɵ�

ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɤɨɦɩɨɧɟɧɬɵ� 
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Ɍɚɛɥɢɰɚ�4.1. Ʉɨɦɩɨɧɟɧɬɵ�Ⱥɋɍ�ɉɋ 

ʋ ɇɚɡɜɚɧɢɟ�ɦɨɞɭɥɹ Ɂɚɞɚɱɢ�ɦɨɞɭɥɹ ɉɪɢɦɟɱɚɧɢɟ� 
���ɉɨɞɫɢɫɬɟɦɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɞɟɤɚɞɧɵɯ�ɢ�ɦɟɫɹɱɧɵɯ�ɩɥɚɧɨɜ� 
1.1 Ɇɨɞɭɥɶ�ɚɧɚɥɢɡɚ��ɜɜɨɞɚ��ɢɫɯɨɞɧɨɝɨ�

ɫɨɫɬɨɹɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɧɚ�
ɧɚɱɚɥɨ�ɩɥɚɧɨɜɨɝɨ�ɩɟɪɢɨɞɚ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɨɹɧɢɹ�
ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɧɚ�ɧɚɱɚɥɨ�
ɩɥɚɧɨɜɨɝɨ�ɩɟɪɢɨɞɚ�
�ɜɨɡɦɨɠɧɨ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɢ�
ɩɪɨɝɧɨɡɚ� 

 

1.2 Ɇɨɞɭɥɶ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɝɪɚɮɢɤɚ�
ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ�ɫ�ɩɨɦɨɳɶɸ�
ɦɟɬɨɞɚ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɚɮɢɤɚ�
ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ��ɫ�
ɝɪɭɡɨɦ��ɢ�ɩɨɪɨɠɧɢɯ��
ɨɩɬɢɦɚɥɶɧɨɝɨ�ɩɨ�
ɡɚɞɚɧɧɨɦɭ�ɤɪɢɬɟɪɢɸ� 

 

1.3 Ɇɨɞɭɥɶ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ɡɚɹɜɨɤ�ɧɚ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ�ɝɪɭɡɚ�ɢ�
ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�
ɨɩɬɢɦɢɡɚɰɢɢ ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�
ɜɚɝɨɧɨɜ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɞɚɧɧɵɯ�
ɞɥɹ�ɨɮɨɪɦɥɟɧɢɹ�ɡɚɹɜɨɤ�ɧɚ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ�ɜɚɝɨɧɨɜ�
ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�
ɝɪɚɮɢɤɨɦ� 
Ʉɨɪɪɟɤɬɢɪɨɜɤɚ�ɝɪɚɮɢɤɚ�
ɨɬɩɪɚɜɤɢ�ɩɪɢ�ɨɬɤɚɡɟ�ɊɀȾ 

 

1.4 Ɇɨɞɭɥɶ�ɨɰɟɧɤɢ�ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�
ɜɚɝɨɧɨɜ 

Ɉɰɟɧɤɚ�ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�
ɩɨ�ɪɹɞɭ�ɩɨɤɚɡɚɬɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɉɪɢ�ɧɚɥɢɱɢɢ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

���ɉɨɞɫɢɫɬɟɦɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ� 
2.1 Ɇɨɞɭɥɶ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�
AnyLogic 

ɉɪɨɝɧɨɡ�ɫɨɫɬɨɹɧɢɹ�
ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�
ɨɬɩɪɚɜɤɢ�ɢ�ɫɨɫɬɨɹɧɢɹ�
ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɫ�
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�
ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɢ�
ɫɬɚɬɢɫɬɢɤɢ�ɜɪɟɦɟɧ�
ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ 

 
ȼ�ɩɟɪɜɨɦ�
ɜɚɪɢɚɧɬɟ�ɬɨɥɶɤɨ�
ɩɨ�
ɧɨɪɦɚɬɢɜɧɵɦ�
ɞɚɧɧɵɦ 

2.2 Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�
ɮɚɤɬɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɩɚɪɤɚ�
ɜɚɝɨɧɨɜ 

Ɉɬɨɛɪɚɠɟɧɢɟ�ɬɟɤɭɳɟɝɨ�ɢ�
ɩɪɨɝɧɨɡɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�
ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɜ�
ɬɚɛɥɢɱɧɨɦ�ɜɢɞɟ�ɢ�ɧɚ�ɤɚɪɬɟ�
ɀȾ 

ɉɪɢ�ɧɚɥɢɱɢɢ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

2.3 Ɇɨɞɭɥɶ�ɨɰɟɧɤɢ�ɤɪɢɬɢɱɧɨɫɬɢ�
ɨɬɤɥɨɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�
ɜɚɝɨɧɨɜ 

Ɉɰɟɧɤɚ�ɜɟɪɨɹɬɧɨɫɬɢ�
ɧɟɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ�ɧɚ�
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ�ɝɪɭɡɨɜ 

 

���ɉɨɞɫɢɫɬɟɦɚ�ɚɧɚɥɢɡɚ�ɢ�ɫɬɚɬɢɫɬɢɤɢ� 
3.1 Ɇɨɞɭɥɶ�©Ɉɬɱɟɬ�ɨ�ɜɵɩɨɥɧɟɧɢɢ��

ɡɚɤɚɡɨɜª 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɨɬɱɟɬɨɜ� 

 

3.2 Ɇɨɞɭɥɶ�©Ɉɬɱɟɬ�ɨ�ɜɵɩɨɥɧɟɧɢɢ��
ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɨɤª 

 

3.3 Ɇɨɞɭɥɶ�©Ⱥɧɚɥɢɡ�©ɭɡɤɢɯ�ɦɟɫɬª��
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢª� 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɨɩɟɪɚɰɢɣ�ɢ�
ɨɛɴɟɤɬɨɜ�ɧɚɢɛɨɥɟɟ�
ɜɥɢɹɸɳɢɯ�ɧɚ�ɩɨɤɚɡɚɬɟɥɢ�
ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

 
ɉɪɢ�ɧɚɥɢɱɢɢ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�
ɜɚɝɨɧɨɜ 

3.4 Ɇɨɞɭɥɶ�©Ⱥɧɚɥɢɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�
ɞɚɧɧɵɯ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɩɚɪɤɚ�
ɜɚɝɨɧɨɜª 

  
ɉɪɢ�ɧɚɥɢɱɢɢ�
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ 

���ɉɨɞɫɢɫɬɟɦɚ�ɢɧɬɟɝɪɚɰɢɢ�ɫ�Ⱥɋ�©Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚª 

���ɉɨɞɫɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɞɨɫɬɭɩɨɦ 

 

Ɋɚɡɪɚɛɨɬɤɚ� ɢ� ɜɧɟɞɪɟɧɢɟ�Ⱥɋɍ�ɉɋ� ɞɨɥɠɧɵ� ɩɪɨɜɨɞɢɬɶɫɹ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɥɟɞɭɸɳɢɯ�

ɜɚɪɢɚɧɬɨɜ: 

x Ɋɚɡɪɚɛɨɬɤɚ� ɧɨɜɨɝɨ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɪɢɤɥɚɞɧɨɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɞɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ� 

x ȼɧɟɞɪɟɧɢɟ�� ɜɨɡɦɨɠɧɨ� ɫ� ɧɟɨɛɯɨɞɢɦɨɣ� ɞɨɪɚɛɨɬɤɨɣ�� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ�� ɪɟɚɥɢɡɭɸɳɟɝɨ� ɬɢɩɨɜɵɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɯɟɦɵ�� ɗɬɨɬ� ɤɥɚɫɫ 

ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɪɟɚɥɢɡɭɟɬ� ɬɚɤɢɟ� ɮɭɧɤɰɢɢ�� ɤɚɤ� ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬ��

ɭɩɪɚɜɥɟɧɢɟ�ɫɟɬɹɦɢ�ɢ�ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ��ɂɧɬɪɚɧɟɬ- ɫɥɭɠɛɚ�ɢ�ɬ�ɩ� 

4.5. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɩɨɞɫɢɫɬɟɦɟ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ 

Ɋɚɫɫɦɨɬɪɢɦ�ɩɨɞɪɨɛɧɟɟ�ɩɨɞɫɢɫɬɟɦɭ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ��ɬɚɤ�ɤɚɤ ɪɚɡɪɚɛɨɬɤɚ�

ɷɬɨɣ�ɫɢɫɬɟɦɵ�ɹɜɥɹɟɬɫɹ�ɨɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɚ� 

4.5.1. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ 

ɋȾ ɉɋ ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫɨ�ɫɥɟɞɭɸɳɢɦɢ�ɜɧɟɲɧɢɦɢ�ɫɢɫɬɟɦɚɦɢ� 

Ⱥɋ� ©ɌɊȺɇɋɉɈɊɌɂɊɈȼɄȺª� - ɩɨ� ɨɛɦɟɧɭ� ɞɚɧɧɵɦɢ� ɨ� ɞɜɢɠɟɧɢɢ� ɜɚɝɨɧɨɜ�� ɩɪɢɟɦɟ� ɢ�

ɫɨɝɥɚɫɨɜɚɧɢɢ�ɡɚɹɜɨɤ�ɧɚ�ɩɟɪɟɜɨɡɤɭ� 

©Ɇɨɞɭɥɟɦ�ɨɬɨɛɪɚɠɟɧɢɹ�ɞɥɹ�Ⱥɋɍ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɩɟɪɟɜɨɡɤɚɦɢª 

Ɉɛɦɟɧ� ɞɚɧɧɵɦɢ� ɫ� ɜɧɟɲɧɢɦɢ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ� ɞɨɥɠɟɧ� ɩɪɨɯɨɞɢɬɶ� ɜ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ�

ɪɟɠɢɦɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� +773� ɢɥɢ� 0DLO� ɩɪɨɬɨɤɨɥɨɜ�� Ɏɨɪɦɚɬɵ� ɨɛɦɟɧɚ� ɞɨɥɠɧɵ� ɛɵɬɶ�

ɭɧɢɮɢɰɢɪɨɜɚɧɵ�� 
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4.5.2. Ɍɪɟɛɨɜɚɧɢɹ ɤ�ɪɟɠɢɦɚɦ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɩɨɞɫɢɫɬɟɦɵ 

ɋɢɫɬɟɦɚ� ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɫɬɚɧɞɚɪɬɧɵɣ� ɨɮɢɫɧɵɣ� ɪɟɠɢɦ� ɪɚɛɨɬɵ�� � Ⱦɨɩɭɫɤɚɸɬɫɹ�

ɨɫɬɚɧɨɜɤɢ�ɋȾ ɉɋ ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɪɟɝɥɚɦɟɧɬɧɵɯ�ɢ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɪɚɛɨɬ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�

ɭɬɜɟɪɠɞɟɧɧɵɦ�ɪɟɝɥɚɦɟɧɬɨɦ�� 

4.5.3. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɸ ɫɢɫɬɟɦɵ 

ɋɪɟɞɫɬɜɚ�ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɩɨɞɫɢɫɬɟɦ�ɞɨɥɠɧɵ�ɨɛɟɫɩɟɱɢɬɶ�ɩɪɨɜɟɪɤɭ�

ɰɟɥɨɫɬɧɨɫɬɢ� ɞɚɧɧɵɯ�� ɧɚɯɨɞɹɳɢɯɫɹ ɜ� ɯɪɚɧɢɥɢɳɚɯ� ɢɧɮɨɪɦɚɰɢɢ�� ɚ� ɬɚɤɠɟ� ɩɪɨɜɟɪɤɭ�

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɰɟɥɨɫɬɧɨɫɬɢ�ɤɨɦɩɨɧɟɧɬ�ɫɢɫɬɟɦ� 

4.5.4. ɉɟɪɫɩɟɤɬɢɜɵ�ɪɚɡɜɢɬɢɹ 

ɉɪɢ� ɫɨɡɞɚɧɢɢ� ɫɢɫɬɟɦɵ� ɬɚɦ�� ɝɞɟ� ɷɬɨ� ɧɟɨɛɯɨɞɢɦɨ�� ɞɨɥɠɟɧ� ɛɵɬɶ� ɩɪɟɞɭɫɦɨɬɪɟɧ�

ɞɨɫɬɚɬɨɱɧɵɣ�ɡɚɩɚɫ�ɞɥɹ�ɜɨɡɦɨɠɧɨɫɬɢ�ɪɚɫɲɢɪɟɧɢɹ��ɤɚɤ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɜɨɡɦɨɠɧɨɫɬɟɣ��ɬɚɤ�ɢ�

ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ� 

x ɪɚɫɲɢɪɟɧɢɟ�ɱɢɫɥɚ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ��ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɚɯ� 

x ɢɡɦɟɧɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɢ� ɫɬɪɭɤɬɭɪ� ɯɪɚɧɢɥɢɳ� ɢɧɮɨɪɦɚɰɢɢ ɫɢɫɬɟɦɵ�� ɫɜɹɡɚɧɧɵɯ� ɫ�

ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ� ɧɨɜɵɯ� ɮɭɧɤɰɢɣ�� ɢɡɦɟɧɟɧɢɟɦ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɣ� ɫɬɪɭɤɬɭɪɵ�

ɫɭɳɟɫɬɜɭɸɳɢɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ� 

x ɪɚɫɲɢɪɟɧɢɟ� ɮɭɧɤɰɢɣ� ɩɨɞɫɢɫɬɟɦɵ� ɢ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɫ�

ɭɱɟɬɨɦ�ɨɩɵɬɚ�ɷɤɫɩɥɭɚɬɚɰɢɢ� 

ɉɪɢ� ɦɨɞɟɪɧɢɡɚɰɢɢ� ɢ� ɪɚɡɜɢɬɢɢ� ɫɢɫɬɟɦɵ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧɚ� ɫɨɜɦɟɫɬɢɦɨɫɬɶ�

ɨɫɧɨɜɧɨɝɨ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɧɢɡɭ�ɜɜɟɪɯ�ɫ�ɨɛɟɫɩɟɱɟɧɢɟɦ�ɤɨɧɜɟɪɬɢɪɨɜɚɧɢɹ�ɞɚɧɧɵɯ� 

4.5.5. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɩɟɪɫɨɧɚɥɭ 

ȼɟɫɶ� ɩɟɪɫɨɧɚɥ�� ɭɱɚɫɬɜɭɸɳɢɣ� ɜ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ� ɩɨɞɫɢɫɬɟɦɵ�� ɭɫɥɨɜɧɨ� ɦɨɠɟɬ� ɛɵɬɶ�

ɪɚɡɞɟɥɟɧ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɝɪɭɩɩɵ� 

x ɉɨɥɶɡɨɜɚɬɟɥɢ� - ɫɨɬɪɭɞɧɢɤɢ�� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɭɱɚɫɬɜɭɸɳɢɟ� ɜ� ɪɚɛɨɬɟ� ɫ�

ɢɧɮɨɪɦɚɰɢɟɣ� ɢ� ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ� ɟɺ� ɨɛɪɚɛɨɬɤɭ� ɧɚ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɪɚɛɨɱɢɯ�

ɦɟɫɬɚɯ�ɫ�ɩɨɦɨɳɶɸ�ɫɪɟɞɫɬɜ�ɩɨɞɫɢɫɬɟɦɵ� 
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x Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɵ� ɩɨɞɫɢɫɬɟɦɵ� - ɜɵɞɟɥɟɧɧɵɣ� ɩɟɪɫɨɧɚɥ�� ɜ� ɨɛɹɡɚɧɧɨɫɬɢ� ɤɨɬɨɪɨɝɨ�

ɜɯɨɞɢɬ� ɜɵɩɨɥɧɟɧɢɟ� ɫɩɟɰɢɚɥɶɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɮɭɧɤɰɢɣ� �ɮɭɧɤɰɢɣ�

ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ��� ɬɚɤɢɯ� ɤɚɤ� ɜɟɞɟɧɢɟ� ɫɩɪɚɜɨɱɧɢɤɨɜ�� ɫɩɢɫɤɨɜ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ��

ɪɟɝɭɥɢɪɨɜɚɧɢɟ�ɩɪɚɜ�ɞɨɫɬɭɩɚ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɤ�ɞɨɤɭɦɟɧɬɚɦ�ɢ�ɨɩɟɪɚɰɢɹɦ�ɧɚɞ�ɧɢɦɢ��ɚ�

ɬɚɤɠɟ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɰɟɥɨɫɬɧɨɫɬɶɸ� ɢ� ɫɨɯɪɚɧɧɨɫɬɶɸ� ɢɧɮɨɪɦɚɰɢɢ� ɜ� ɯɪɚɧɢɥɢɳɚɯ�

ɢɧɮɨɪɦɚɰɢɢ. 

x ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ� ɩɟɪɫɨɧɚɥ� - ɫɩɟɰɢɚɥɢɫɬɵ�� ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�

ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɩɪɨɝɪɚɦɦɧɵɯ� ɫɪɟɞɫɬɜ�� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɪɚɛɨɱɢɯ� ɦɟɫɬ�

ɩɨɥɶɡɨɜɚɬɟɥɟɣ� 

ɋ� ɭɱɟɬɨɦ� ɜɵɩɨɥɧɹɟɦɨɣ� ɪɨɥɢ� ɜ� ɫɢɫɬɟɦɟ� ɤ� ɤɚɠɞɨɣ� ɢɡ� ɷɬɢɯ� ɝɪɭɩɩ� ɩɟɪɫɨɧɚɥɚ� ɜ� ɯɨɞɟ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɪɚɡɪɚɛɨɬɚɧɵ�ɢ�ɩɪɟɞɴɹɜɥɟɧɵ�ɪɚɡɧɵɟ�ɬɪɟɛɨɜɚɧɢɹ� 

Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɩɟɪɫɨɧɚɥɚ 

Ʉɜɚɥɢɮɢɤɚɰɢɹ�ɩɟɪɫɨɧɚɥɚ�ɫɢɫɬɟɦɵ�ɞɨɥɠɧɚ�ɨɬɜɟɱɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɬɪɟɛɨɜɚɧɢɹɦ� 

x ɧɚɥɢɱɢɟ�ɧɟɨɛɯɨɞɢɦɨɣ�ɨɛɳɟɣ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�ɩɨɞɝɨɬɨɜɤɢ� 

x ɡɧɚɧɢɟ�ɚɪɯɢɬɟɤɬɭɪɵ�ɢ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɪɚɛɨɬɵ�ɩɪɨɝɪɚɦɦɧɨ�- ɚɩɩɚɪɚɬɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�

ɩɨɞɫɢɫɬɟɦɵ� 

x ɡɧɚɧɢɟ� ɢ� ɭɦɟɧɢɟ� ɜɵɩɨɥɧɹɬɶ� ɞɟɣɫɬɜɢɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�

ɨɛɹɡɚɧɧɨɫɬɹɦɢ� 

ɉɪɢ� ɫɨɡɞɚɧɢɢ� ɋȾ ɉɋ ɞɨɥɠɧɨ� ɛɵɬɶ� ɩɪɟɞɭɫɦɨɬɪɟɧɨ� ɩɪɨɜɟɞɟɧɢɟ� ɧɟɨɛɯɨɞɢɦɵɯ� ɤɭɪɫɨɜ�

ɨɛɭɱɟɧɢɹ�ɩɟɪɫɨɧɚɥɚ��ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɫɢɫɬɟɦɵ�ɤɨɦɩɥɟɤɫɚ��ɩɪɚɜɢɥɚɦ�ɢ�ɩɪɨɰɟɞɭɪɚɦ�ɪɚɛɨɬɵ� 

4.5.5.1. ɉɨɤɚɡɚɬɟɥɢ�ɧɚɞɟɠɧɨɫɬɢ 

ɉɨɞɫɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɞɨɥɠɧɚ� ɨɛɥɚɞɚɬɶ� ɧɚɞɟɠɧɨɫɬɶɸ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�

ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ� ɪɚɛɨɬɵ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ�� ɫɪɟɞɫɬɜ� ɫɜɹɡɢ� ɢ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɨɩɟɪɚɬɢɜɧɨɟ�

ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ�ɩɪɢ�ɫɛɨɹɯ� 

4.5.5.2.  Ⱥɜɚɪɢɣɧɵɟ�ɫɢɬɭɚɰɢɢ 

Ⱦɨɥɠɧɨ� ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧɨ� ɫɨɯɪɚɧɟɧɢɟ� ɢɧɮɨɪɦɚɰɢɢ� ɫɟɪɜɟɪɨɜ� ɢ� ɯɪɚɧɢɥɢɳ� ɞɚɧɧɵɯ�

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɰɟɧɬɪɨɜ� ɩɪɢ� ɫɬɢɯɢɣɧɵɯ� ɛɟɞɫɬɜɢɹɯ� �ɩɨɠɚɪɚɯ�� ɡɚɬɨɩɥɟɧɢɢ� ɩɨɦɟɳɟɧɢɣ� ɢ�

ɬ�ɩ���� ɚɜɚɪɢɹɯ�� ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɯ� ɞɟɣɫɬɜɢɹɯ�� ɜ� ɬɨɦ� ɱɢɫɥɟ� ɩɪɢɜɨɞɹɳɢɯ� ɤ� ɩɨɥɧɨɦɭ� ɜɵɯɨɞɭ�

ɨɬɞɟɥɶɧɵɯ�ɡɞɚɧɢɣ��ɨɮɢɫɨɜ��ɢɡ�ɫɬɪɨɹ� 



35 

ɋɢɫɬɟɦɚ� ɜ� ɰɟɥɨɦ� ɞɨɥɠɧɚ� ɫɨɯɪɚɧɹɬɶ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ� ɩɪɢ� ɧɟɤɨɪɪɟɤɬɧɵɯ� ɞɟɣɫɬɜɢɹɯ�

ɩɨɥɶɡɨɜɚɬɟɥɟɣ� 

4.5.6. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɇɢɠɟ�ɩɪɢɜɨɞɢɬɫɹ�ɩɟɪɟɱɟɧɶ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɛɟɡɨɩɚɫɧɨɫɬɢ� 

1. Ɋɚɡɦɟɳɟɧɢɟ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɋȾ ɉɋ ɞɨɥɠɧɨ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�

ɬɪɟɛɨɜɚɧɢɹɦ� ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ� ɞɨɤɭɦɟɧɬɨɜ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɛɟɡɨɩɚɫɧɨɣ�

ɷɤɫɩɥɭɚɬɚɰɢɢ� ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ� ɢ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ� ɢ�

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ� ɋȾ ɉɋ ɩɪɢ� ɜɫɟɯ� ɜɢɞɚɯ� ɪɚɛɨɬ� ɢ� ɧɚ� ɜɫɟɯ� ɪɟɠɢɦɚɯ�

ɷɤɫɩɥɭɚɬɚɰɢɢ� 

2. ȼ� ɤɨɧɫɬɪɭɤɰɢɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� �ɢɯ� ɷɥɟɦɟɧɬɨɜ�� ɞɨɥɠɧɵ� ɛɵɬɶ� ɢɫɤɥɸɱɟɧɵ�

ɝɨɪɸɱɢɟ��ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ�ɢ�ɜɡɪɵɜɨɨɩɚɫɧɵɟ�ɦɚɬɟɪɢɚɥɵ� 

3. ɗɥɟɦɟɧɬɵ� ɋȾ ɉɋ�� ɧɚɯɨɞɹɳɢɟɫɹ� ɩɨɞ� ɧɚɩɪɹɠɟɧɢɟɦ� ɜɵɲɟ� ��ȼ�� ɞɨɥɠɧɵ� ɛɵɬɶ�

ɧɚɞɟɠɧɨ� ɢɡɨɥɢɪɨɜɚɧɵ� ɢɥɢ� ɡɚɳɢɳɟɧɵ� ɨɬ� ɫɥɭɱɚɣɧɵɯ� ɩɪɢɤɨɫɧɨɜɟɧɢɣ� ɢ� ɢɦɟɬɶ�

ɩɪɟɞɭɩɪɟɠɞɚɸɳɭɸ�ɦɚɪɤɢɪɨɜɤɭ� 

4. ȼɫɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɋȾ ɉɋ ɞɨɥɠɧɨ�ɢɦɟɬɶ�ɡɚɳɢɬɧɨɟ�ɡɚɡɟɦɥɟɧɢɟ� 

 

4.5.7. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɷɪɝɨɧɨɦɢɤɟ�ɢ�ɬɟɯɧɢɱɟɫɤɨɣ�ɷɫɬɟɬɢɤɟ 

ɋɢɫɬɟɦɚ�ɞɨɥɠɧɚ�ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ� ɫ� ɭɱɟɬɨɦ� ɫɨɜɪɟɦɟɧɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ�ɩɨ� ɷɪɝɨɧɨɦɢɤɟ�ɢ�

ɬɟɯɧɢɱɟɫɤɨɣ�ɷɫɬɟɬɢɤɟ�� 

x ɨɛɟɫɩɟɱɟɧɢɟ�ɤɨɦɮɨɪɬɚ�ɢ�ɭɞɨɛɫɬɜɚ�ɪɚɛɨɬɵ�ɩɨɥɶɡɨɜɚɬɟɥɹ� 

x ɢɧɬɭɢɬɢɜɧɨ�ɩɨɧɹɬɧɵɣ�ɢɧɬɟɪɮɟɣɫ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ� 

x ɫɨɨɬɜɟɬɫɬɜɢɟ� ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ� ɢɧɬɟɪɮɟɣɫɚ� ɩɪɢɤɥɚɞɧɵɯ� ɤɨɦɩɨɧɟɧɬ� ɢɧɬɟɪɮɟɣɫɭ�

ɢɫɩɨɥɶɡɭɟɦɨɣ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɫɢɫɬɟɦɵ� 

x ɜɵɩɨɥɧɟɧɢɟ�ɜɨ�ɜɫɟɯ�ɩɪɢɥɨɠɟɧɢɹɯ�ɫɯɨɠɢɯ�ɮɭɧɤɰɢɣ�ɫɯɨɠɢɦɢ�ɦɟɬɨɞɚɦɢ� 

x ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɝɪɚɮɢɱɟɫɤɨɝɨ�ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ�ɢɧɬɟɪɮɟɣɫɚ� 
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x ɧɚɥɢɱɢɟ� ɩɨɥɧɨɫɬɶɸ� ɥɨɤɚɥɢɡɨɜɚɧɧɨɝɨ� ɢɧɬɟɪɮɟɣɫɚ� ɩɨɥɶɡɨɜɚɬɟɥɹ�� ɞɨɩɭɫɤɚɟɬɫɹ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɧɝɥɨɹɡɵɱɧɨɝɨ�ɢɧɬɟɪɮɟɣɫɚ�ɞɥɹ�ɚɞɦɢɧɢɫɬɪɢɪɨɜɚɧɢɹ�ɤɨɦɩɨɧɟɧɬ�Ⱥɋɍ�

ɉɋ� 

x ɧɚɥɢɱɢɟ�ɤɨɧɬɟɤɫɬɧɨɣ�ɩɨɦɨɳɢ� 

ɍɫɥɨɜɢɹ� ɪɚɡɦɟɳɟɧɢɹ� ɩɟɪɫɨɧɚɥɚ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɞɨɥɠɧɵ�

ɭɞɨɜɥɟɬɜɨɪɹɬɶ�ɬɪɟɛɨɜɚɧɢɹɦ�ɞɟɣɫɬɜɭɸɳɢɯ�ɫɚɧɢɬɚɪɧɵɯ�ɧɨɪɦ� 

4.5.8. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ɍɟɯɧɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ� ɋȾ ɉɋ ɞɨɥɠɧɵ� ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ� ɢ� ɯɪɚɧɢɬɶɫɹ� ɜ� ɭɫɥɨɜɢɹɯ��

ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ� ɬɟɯɧɢɱɟɫɤɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɟɣ� ɧɚ� ɧɢɯ�� ɋɨɛɥɸɞɟɧɢɟ� ɬɪɟɛɨɜɚɧɢɣ� ɩɨ�

ɷɤɫɩɥɭɚɬɚɰɢɢ��ɬɟɯɧɢɱɟɫɤɨɦɭ�ɨɛɫɥɭɠɢɜɚɧɢɸ��ɪɟɦɨɧɬɭ�ɢ�ɯɪɚɧɟɧɢɸ�ɤɨɦɩɨɧɟɧɬɨɜ�ɬɟɯɧɢɱɟɫɤɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ� ɋȾ ɉɋ ɞɨɥɠɧɨ� ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɫɢɫɬɟɦɨɣ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɪɟɝɥɚɦɟɧɬɧɨɦɭ�

ɨɛɫɥɭɠɢɜɚɧɢɸ� ɞɟɣɫɬɜɭɸɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɢ� ɨɛɟɫɩɟɱɟɧɢɸ� ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ�

ɦɟɪɨɩɪɢɹɬɢɣ� ɢ� ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɫɢɫɬɟɦɨɣ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɦɟɪɨɩɪɢɹɬɢɣ� ɢ�

ɭɱɟɬɚ�ɜɵɩɨɥɧɟɧɧɵɯ�ɪɚɛɨɬ� 

Ɉɛɴɟɦɵ�� ɜɢɞɵ� ɢ� ɩɟɪɢɨɞɢɱɧɨɫɬɶ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɞɨɥɠɧɵ� ɨɩɪɟɞɟɥɹɬɶɫɹ�

ɢɧɫɬɪɭɤɰɢɹɦɢ�ɢɡɝɨɬɨɜɢɬɟɥɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�� 

4.5.9. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɡɚɳɢɬɟ�ɢɧɮɨɪɦɚɰɢɢ 

ɋɢɫɬɟɦɚ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɡɚɳɢɳɟɧɧɨɫɬɶ�

ɤɨɪɩɨɪɚɬɢɜɧɵɯ� ɩɪɢɤɥɚɞɧɵɯ� ɫɢɫɬɟɦ�� ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶ� ɢ� ɰɟɥɨɫɬɧɨɫɬɶ� ɢɧɮɨɪɦɚɰɢɢ��

ɩɟɪɟɞɚɜɚɟɦɨɣ�ɩɨ�ɨɬɤɪɵɬɵɦ�,3-ɫɟɬɹɦ��ɚ�ɬɚɤɠɟ�ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɫɬɨɪɨɧ�ɢ�

ɡɚɳɢɬɭ�ɨɬ�ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ�ɩɨɜɬɨɪɨɜ�ɪɚɧɟɟ�ɩɟɪɟɞɚɧɧɨɣ�ɜ�ɤɚɧɚɥɟ�ɢɧɮɨɪɦɚɰɢɢ�� 

4.5.10. Ɍɪɟɛɨɜɚɧɢɹ�ɩɨ�ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ 

Ɋɚɡɪɚɛɨɬɤɚ�� ɜɧɟɞɪɟɧɢɟ� ɢ� ɷɤɫɩɥɭɚɬɚɰɢɹ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɨɛɟɫɩɟɱɟɧɢɹ� ɋȾ ɉɋ ɞɨɥɠɧɚ�

ɩɪɨɜɨɞɢɬɶɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɦɩɥɟɤɫɚɦɢ� ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ� ɫɬɚɧɞɚɪɬɚ� ,62�,(& 12207, 

ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɟɝɨ�ɫɨɫɬɚɜ�ɩɪɨɰɟɫɫɨɜ�ɠɢɡɧɟɧɧɨɝɨ�ɰɢɤɥɚ�ɩɪɨɝɪɚɦɦɧɵɯ�ɫɪɟɞɫɬɜ��ɀɐ�ɉɋ���ɢ�

ɟɝɨ�ɪɨɫɫɢɣɫɤɢɦ�ɚɧɚɥɨɝɨɦ�ȽɈɋɌ�Ɋ�ɂɋɈ�ɆɗɄ������-����ɜɜɟɞɟɧɧɵɦ�ɜ�ɞɟɣɫɬɜɢɟ�ɜ�ɢɸɥɟ������ɝ� 

ɗɬɨɬ�ɫɬɚɧɞɚɪɬ�ɨɩɪɟɞɟɥɹɟɬ�ɫɬɪɭɤɬɭɪɭ�ɀɐ��ɫɨɞɟɪɠɚɳɭɸ�ɩɪɨɰɟɫɫɵ��ɞɟɣɫɬɜɢɹ�ɢ�ɡɚɞɚɱɢ��ɤɨɬɨɪɵɟ�

ɞɨɥɠɧɵ� ɛɵɬɶ� ɜɵɩɨɥɧɟɧɵ� ɜɨ� ɜɪɟɦɹ� ɫɨɡɞɚɧɢɹ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɪɨɞɭɤɬɚ�� ɨɩɪɟɞɟɥɹɟɦɨɝɨ� ɤɚɤ�

ɧɚɛɨɪ�ɤɨɦɩɶɸɬɟɪɧɵɯ�ɩɪɨɝɪɚɦɦ��ɩɪɨɰɟɞɭɪ�ɢ�ɫɜɹɡɚɧɧɵɯ�ɫ�ɧɢɦɢ�ɞɨɤɭɦɟɧɬɚɰɢɢ�ɢ�ɞɚɧɧɵɯ�� 
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4.5.11. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɜɢɞɚɦ�ɨɛɟɫɩɟɱɟɧɢɹ 

4.5.11.1. Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

ɋȾ� ɉɋ ɞɨɥɠɧɚ� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɪɟɚɥɢɡɚɰɢɸ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ�

ɩɪɢ� ɪɚɛɨɬɟ� ɩɨ� ɫɨɫɬɚɜɥɟɧɧɨɦɭ� ɝɪɚɮɢɤɭ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɥɚɧɚɦɢ� ɢ� ɡɚɹɜɤɚɦɢ� ɜ� ɊɀȾ� ɩɨ�

ɩɟɪɟɜɨɡɤɚɦ�ɝɪɭɡɨɜ�ɢ�ɜɚɝɨɧɨɜ ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɢɫɬɟɦɵ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� 

ɉɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ� ɜ� ɈɈɈ� ©Ƚɚɡɩɪɨɦɬɪɚɧɫª 

ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɪɟɞɵ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� AnyLogiɫ. Ȼɚɡɨɜɨɣ�

ɤɨɧɰɟɩɰɢɟɣ� AnyLogic ɹɜɥɹɟɬɫɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɦɨɞɟɥɢ� ɤɚɤ� ɧɚɛɨɪɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�

ɩɚɪɚɥɥɟɥɶɧɨ ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ� ɚɤɬɢɜɧɨɫɬɟɣ�� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɤ� ɦɨɞɟɥɢɪɨɜɚɧɢɸ� ɡɚɞɚɱɢ�

ɢɧɬɭɢɬɢɜɧɨ� ɨɱɟɧɶ� ɩɨɧɹɬɟɧ� ɢ� ɟɫɬɟɫɬɜɟɧɟɧ�� ɩɨɫɤɨɥɶɤɭ� ɜ� ɪɟɚɥɶɧɨɣ�ɠɢɡɧɢ� ɫɢɫɬɟɦɚ� ɫɨɫɬɨɢɬ� ɢɡ�

ɫɨɜɨɤɭɩɧɨɫɬɢ�ɚɤɬɢɜɧɨɫɬɟɣ�� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɫ�ɞɪɭɝɢɦɢ�ɨɛɴɟɤɬɚɦɢ�� 

Ɋɟɚɥɢɡɚɰɢɹ�ɂɆ�ɧɚ�ɹɡɵɤɟ�AnyLogic 

ȼ� ɫɪɟɞɟ� AnyLogic  ɨɫɧɨɜɧɵɦ� ɫɬɪɭɤɬɭɪɧɵɦ� ɛɥɨɤɨɦ� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɦɨɞɟɥɟɣ� ɹɜɥɹɸɬɫɹ�

ɤɥɚɫɫɵ� ɚɤɬɢɜɧɵɯ� ɨɛɴɟɤɬɨɜ�� ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɚɤɬɢɜɧɵɯ� ɨɛɴɟɤɬɨɜ� ɹɜɥɹɟɬɫɹ� ɟɫɬɟɫɬɜɟɧɧɵɦ�

ɫɪɟɞɫɬɜɨɦ�ɫɬɪɭɤɬɭɪɢɡɚɰɢɢ�ɦɨɞɟɥɢ�ɫɥɨɠɧɨɣ�ɫɢɫɬɟɦɵ��ɬɚɤ�ɤɚɤ�ɫɢɫɬɟɦɚ ɫɨɫɬɨɢɬ�ɢɡ�ɦɧɨɠɟɫɬɜɚ�

ɩɚɪɚɥɥɟɥɶɧɨ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɫɭɳɧɨɫɬɟɣ��Ɋɚɡɥɢɱɧɵɟ 

ɬɢɩɵ�ɷɬɢɯ�ɫɭɳɧɨɫɬɟɣ�ɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɪɚɡɧɵɟ�ɚɤɬɢɜɧɵɟ�ɨɛɴɟɤɬɵ� 

ɑɬɨɛɵ� ɫɨɡɞɚɬɶ� ɦɨɞɟɥɶ�� ɧɭɠɧɨ� ɫɨɡɞɚɬɶ� ɤɥɚɫɫɵ� ɚɤɬɢɜɧɵɯ� ɨɛɴɟɤɬɨɜ�� Ɉɩɪɟɞɟɥɟɧɢɟ�

ɚɤɬɢɜɧɨɝɨ�ɨɛɴɟɤɬɚ�ɡɚɞɚɟɬ�ɲɚɛɥɨɧ��ɢ�ɨɬɞɟɥɶɧɵɟ�ɨɛɴɟɤɬɵ��ɩɨɫɬɪɨɟɧɧɵɟ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɷɬɢɦ�

ɲɚɛɥɨɧɨɦ��ɷɤɡɟɦɩɥɹɪɵ�ɚɤɬɢɜɧɨɝɨ�ɨɛɴɟɤɬɚ���ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɡɚɬɟɦ�ɤɚɤ�ɷɥɟɦɟɧɬɵ�ɞɪɭɝɢɯ�

ɚɤɬɢɜɧɵɯ�ɨɛɴɟɤɬɨɜ��ȼɫɟɝɞɚ�ɨɞɢɧ�ɤɥɚɫɫ�ɜ�ɦɨɞɟɥɢ�ɹɜɥɹɟɬɫɹ�ɤɨɪɧɟɜɵɦ� 

Ʉɚɠɞɵɣ�ɚɤɬɢɜɧɵɣ�ɨɛɴɟɤɬ�ɢɦɟɟɬ�ɫɬɪɭɤɬɭɪɭ��ɫɨɜɨɤɭɩɧɨɫɬɶ�ɜɤɥɸɱɟɧɧɵɯ�ɜ�ɧɟɝɨ�ɚɤɬɢɜɧɵɯ�

ɨɛɴɟɤɬɨɜ� ɢ� ɢɯ� ɫɜɹɡɢ��� ɚ� ɬɚɤɠɟ� ɩɨɜɟɞɟɧɢɟ�� ɨɩɪɟɞɟɥɹɟɦɨɟ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɩɟɪɟɦɟɧɧɵɯ��

ɩɚɪɚɦɟɬɪɨɜ�� ɫɬɟɣɬɱɚɪɬɨɜ� ɢ� ɬ�ɩ�� Ⱥɤɬɢɜɧɵɟ� ɨɛɴɟɤɬɵ� ɦɨɝɭɬ� ɞɢɧɚɦɢɱɟɫɤɢ� ɩɨɪɨɠɞɚɬɶɫɹ� ɢ�

ɢɫɱɟɡɚɬɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɤɨɧɚɦɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ� 

AnyLogic ɢɫɩɨɥɶɡɭɟɬ� ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɩɪɟɞɫɬɚɜɥɟɧɢɸ� ɫɥɨɠɧɵɯ�

ɫɢɫɬɟɦ��ɗɬɨɬ�ɩɨɞɯɨɞ�ɩɨɡɜɨɥɹɟɬ�ɩɪɟɞɫɬɚɜɢɬɶ�ɫɬɪɭɤɬɭɪɭ�ɫɥɨɠɧɨɣ�ɫɢɫɬɟɦɵ�ɫ�ɩɨɦɨɳɶ�ɢɟɪɚɪɯɢɢ�

ɚɛɫɬɪɚɤɰɢɣ�� Ʉɚɠɞɚɹ� ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɫɜɨɟɣ� ɫɬɪɭɤɬɭɪɨɣ�

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɩɨɞɫɢɫɬɟɦ� 

AnyLogic ɹɜɥɹɟɬɫɹ� ɧɚɞɫɬɪɨɣɤɨɣ� ɧɚɞ� ɹɡɵɤɨɦ� Java �ɫɨɜɪɟɦɟɧɧɵɣ� ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ�ɹɡɵɤ�� ȼɫɟ�ɨɛɴɟɤɬɵ��ɨɩɪɟɞɟɥɟɧɧɵɟ�ɩɨɥɶɡɨɜɚɬɟɥɟɦ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɦɨɞɟɥɢ�

ɧɚ�AnyLogic ɫ�ɩɨɦɨɳɶɸ�ɟɝɨ�ɝɪɚɮɢɱɟɫɤɨɝɨ�ɪɟɞɚɤɬɨɪɚ��ɤɨɦɩɢɥɢɪɭɸɬɫɹ�ɜ�ɤɨɧɫɬɪɭɤɰɢɢ�ɹɡɵɤɚ�
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Java��ɚ�ɡɚɬɟɦ�ɩɪɨɢɫɯɨɞɢɬ�ɤɨɦɩɢɥɹɰɢɹ�ɜɫɟɣ�ɫɨɛɪɚɧɧɨɣ�ɩɪɨɝɪɚɦɦɵ�ɧɚ�Java��ɡɚɞɚɸɳɟɣ�ɦɨɞɟɥɶ��

ɜ�ɢɫɩɨɥɧɹɟɦɵ�ɤɨɞ. 

ȼɫɬɪɨɟɧɧɵɣ� ɜ� AnyLogic ɨɩɬɢɦɢɡɚɬɨɪ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧ� ɞɥɹ� ɧɚɯɨɠɞɟɧɢɹ�

ɨɩɬɢɦɚɥɶɧɵɯ� ɡɧɚɱɟɧɢɣ� ɩɚɪɚɦɟɬɪɨɜ�� ɩɪɢ� ɤɨɬɨɪɵɯ� ɰɟɥɟɜɚɹ� ɮɭɧɤɰɢɹ� �ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ�

ɞɨɯɨɞɧɨɫɬɶ� ɜɚɝɨɧɚ� ± ɤɪɢɬɟɪɢɣ� ɨɩɬɢɦɢɡɚɰɢɢ�� ɛɭɞɟɬ� ɩɪɢɧɢɦɚɬɶ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ��

Ɉɩɬɢɦɢɡɚɬɨɪ� ɛɭɞɟɬ� ɢɫɤɚɬɶ� ɷɬɨɬ� ɦɚɤɫɢɦɭɦ� ɩɭɬɟɦ� ɦɧɨɝɨɤɪɚɬɧɨɝɨ� ɩɪɨɫɱɟɬɚ� ɡɚɞɚɧɧɨɝɨ�

ɪɚɫɩɢɫɚɧɢɹ�ɡɚɩɭɫɤɨɦ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɩɚɪɚɦɟɬɪɨɜ� 

Ɉɫɧɨɜɧɵɟ� ɩɨɧɹɬɢɹ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ� ɫɪɟɞɵ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�

AnyLogic  

Ɇɨɞɟɥɶ ± ɭɩɪɨɳɟɧɧɵɣ� ɚɧɚɥɨɝ� ɪɟɚɥɶɧɨɝɨ� ɨɛɴɟɤɬɚ� ɢɥɢ� ɹɜɥɟɧɢɹ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ 

ɡɚɤɨɧɵ�ɩɨɜɟɞɟɧɢɹ� ɜɯɨɞɹɳɢɯ�ɜ� ɨɛɴɟɤɬ� ɱɚɫɬɟɣ�ɢ�ɢɯ� ɫɜɹɡɢ� ɫɨɛɢɪɚɟɦɵɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɢɦɢɬɚɰɢɢ�

ɩɨɤɚɡɚɬɟɥɢ�� ɤɚɞɪɵ� ɚɧɢɦɚɰɢɢ� ɢ� ɝɪɚɮɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ�� ɢɫɩɨɥɶɡɭɟɦɵɟ� ɩɪɢ� ɚɧɢɦɚɰɢɢ��

ɪɟɡɭɥɶɬɚɬɵ�ɬɪɚɫɫɢɪɨɜɤɢ�� 

ɉɪɨɝɨɧ ± ɷɬɨ� ɦɢɧɢɦɚɥɶɧɵɣ� ɷɬɚɩ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɉɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�

ɦɧɨɠɟɫɬɜɨ� ɞɟɣɫɬɜɢɣ� ɫɢɫɬɟɦɵ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɧɚ� ɨɞɧɨɤɪɚɬɧɵɣ� ɩɟɪɟɜɨɞ� ɟɟ� ɢɡ� ɢɫɯɨɞɧɨɝɨ� ɜ�

ɰɟɥɟɜɨɟ� ɫɨɫɬɨɹɧɢɟ�� Ɉɧ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɨɛɴɟɤɬɨɜ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ�

ɢɫɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɢ� ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ� ɡɚɩɭɫɤɟ� ɢɦɢɬɚɬɨɪɚ� ɫ� ɷɬɢɦɢ� ɢɫɯɨɞɧɵɦɢ�

ɞɚɧɧɵɦɢ�� 

Ɉɛɴɟɤɬ ± ɫɨɜɨɤɭɩɧɨɫɬɶ� ɢɧɮɨɪɦɚɰɢɢ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɰɟɥɟɣ� ɢ�

ɢɦɟɸɳɚɹ�ɫɦɵɫɥ�ɞɥɹ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɩɪɨɝɪɚɦɦɵ�� 

Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɨɛɴɟɤɬɚ� ɨɩɪɟɞɟɥɟɧɵ� ɩɚɪɚɦɟɬɪɵ� ɫɨɫɬɨɹɧɢɹ� Ⱦɥɹ� ɤɚɠɞɨɣ� ɨɩɟɪɚɰɢɢ�

ɨɩɪɟɞɟɥɟɧɵ�ɩɪɚɜɢɥɚ�ɟɟ�ɜɵɩɨɥɧɟɧɢɹ� 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɹɸɬɫɹ� ɧɚ� ɩɪɨɢɡɜɨɥɶɧɨɟ� ɜɪɟɦɹ�

(ɤɨɬɨɪɨɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɨɩɪɟɞɟɥɟɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɩɟɪɜɨɝɨ�ɷɬɚɩɚ).   

Ⱦɥɹ� ɤɚɠɞɨɣ� ɫɬɚɧɰɢɢ� ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɨɫɬɨɹɧɢɟ� ɜɵɩɨɥɧɟɧɢɹ ȽɈȼ�� ɧɚɥɢɱɢɟ� ɫɜɨɛɨɞɧɵɯ�

ɜɚɝɨɧɨɜ��ɤɨɥɢɱɟɫɬɜɨ�ɨɬɩɪɚɜɥɟɧɧɵɯ�ɢ�ɩɨɥɭɱɟɧɧɵɯ�ɜɚɝɨɧɨɜ�ɢ�ɞɪɭɝɢɟ�ɩɨɤɚɡɚɬɟɥɢ� 

ɇɟɨɛɯɨɞɢɦɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ,  ɤɨɬɨɪɵɟ� 

ɞɨɥɠɧɵ�ɛɵɬɶ�ɪɚɫɫɱɢɬɚɧɵ�ɢ�ɨɬɨɛɪɚɠɟɧɵ�ɧɚ� ɷɤɪɚɧɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɟɪɜɨɝɨ�

ɷɬɚɩɚ. 

4.5.11.2. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

Ⱥɪɯɢɬɟɤɬɭɪɚ� ɋȾ ɉɋ ɞɨɥɠɧɚ� ɛɚɡɢɪɨɜɚɬɶɫɹ� ɧɚ� ɢɞɟɨɥɨɝɢɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɬɚɧɞɚɪɬɧɵɯ�

ɢɧɬɟɪɮɟɣɫɨɜ�� ɩɨɞɫɢɫɬɟɦ� ɢ� ɬɢɩɨɜ� ɤɨɦɩɨɧɟɧɬ� ɫ� ɱɟɬɤɨ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶɸ��

Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɞɨɥɠɟɧ� ɨɛɟɫɩɟɱɢɬɶ� ɧɟɨɛɯɨɞɢɦɭɸ� ɫɬɚɛɢɥɶɧɨɫɬɶ� ɢ� ɚɞɚɩɬɢɜɧɨɫɬɶ� ɋȾ ɉɋ ɩɨɞ�
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ɦɟɧɹɸɳɢɟɫɹ�ɜɧɟɲɧɢɟ�ɭɫɥɨɜɢɹ��ȼ�ɫɨɫɬɚɜɟ�ɋȾ ɉɋ ɞɨɥɠɟɧ�ɛɵɬɶ�ɜɵɞɟɥɟɧ�ɪɹɞ�ɨɛɳɟɫɢɫɬɟɦɧɵɯ�

ɫɟɪɜɢɫɨɜ��ɬɚɤɢɯ�ɤɚɤ�ɩɨɱɬɨɜɵɣ��ɬɪɚɧɫɩɨɪɬɧɵɣ��ɂɧɬɪɚɧɟɬ��ɭɩɪɚɜɥɟɧɢɹ�ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ�ɢ�ɬ�ɩ���

ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ� ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɩɪɢɤɥɚɞɧɵɦɢ� ɩɨɞɫɢɫɬɟɦɚɦɢ�� ɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨɣ�

ɪɟɤɨɦɟɧɞɭɟɦɨɣ� ɦɨɞɟɥɶɸ� ɞɨɥɠɧɚ� ɹɜɥɹɬɶɫɹ� ɞɜɭɯ- ɢɥɢ� ɬɪɟɯɡɜɟɧɧɚɹ� ɚɪɯɢɬɟɤɬɭɪɚ� �ɤɥɢɟɧɬ-

ɫɟɪɜɟɪ�� ɜ� ɬɚɤɨɣ� ɪɟɚɥɢɡɚɰɢɢ�� ɱɬɨɛɵ� ɧɚ� ɤɥɢɟɧɬɫɤɨɦ� ɪɚɛɨɱɟɦ� ɦɟɫɬɟ� ɢɫɩɨɥɧɹɥɚɫɶ� ɩɨ�

ɜɨɡɦɨɠɧɨɫɬɢ�ɭɧɢɮɢɰɢɪɨɜɚɧɧɚɹ�ɦɢɧɢɦɚɥɶɧɚɹ�ɩɪɟɡɟɧɬɚɰɢɨɧɧɚɹ�ɥɨɝɢɤɚ�ɪɚɛɨɬɵ�ɩɪɢɥɨɠɟɧɢɣ� 

ȼɟɪɫɢɢ� ɩɪɨɞɭɤɬɨɜ� ɞɨɥɠɧɵ� ɜɵɛɢɪɚɬɶɫɹ� ɫ� ɭɱɟɬɨɦ� ɢɯ� ɞɨɫɬɭɩɧɨɫɬɢ� ɢ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɧɚ�

ɦɨɦɟɧɬ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� 

Ɏɨɪɦɵ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɜɯɨɞɧɨɣ�ɢ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɋȾ ɉɋ 

ɂɫɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɞɥɹ�ɩɨɞɫɢɫɬɟɦɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɞɟɤɚɞɧɵɯ�ɢ�ɦɟɫɹɱɧɵɯ ɩɥɚɧɨɜ 

Ɍɚɛɥɢɰɚ�4.2�Ɂɚɹɜɤɢ�ɤɥɢɟɧɬɨɜ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɩɪɨɞɭɤɰɢɢ 
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ɨɬɩɪɚɜɥɟɧɢɹ 

ɫɟɪɵ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟ

ɧɢɹ 

ɫɟɪɵ 

Ɍɢɩ�ɝɪɭɡɚ�

�ɠɢɞɤɚɹ��

ɝɪɚɧɭɥɢɪɨɜɚɧɧɚɹ�

ɫɟɪɚ� 

ȼɟɫ�

ɝɪɭɡɚ 

�ɬ� 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

�ɲɬ�� 

Ⱦɚɬɚ�

ɨɬɩɪɚɜɤɢ�

ɝɪɭɡɚ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪɹ�� 
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ʋ� 

ɩ�ɩ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ��

ɤɨɬɨɪɨɟ�

ɛɭɞɟɬ�

ɪɚɡɝɪɭɠɟɧɨ�

ɢ�ɝɨɬɨɜɨ�ɤ�

ɨɬɩɪɚɜɤɟ�

ɱɟɪɟɡ���

ɞɟɧɶ 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ��

ɤɨɬɨɪɨɟ�

ɛɭɞɟɬ�

ɪɚɡɝɪɭɠɟɧɨ�

ɢ�ɝɨɬɨɜɨ�ɤ�

ɨɬɩɪɚɜɤɟ�

ɱɟɪɟɡ���ɞɧɹ 

« Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ��

ɤɨɬɨɪɨɟ�

ɛɭɞɟɬ�

ɪɚɡɝɪɭɠɟɧɨ�

ɢ�ɝɨɬɨɜɨ�ɤ�

ɨɬɩɪɚɜɤɟ�

ɱɟɪɟɡ�N
~

-1 

ɞɟɧɶ 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ��

ɤɨɬɨɪɨɟ�

ɛɭɞɟɬ�

ɪɚɡɝɪɭɠɟɧɨ�

ɢ�ɝɨɬɨɜɨ�ɤ�

ɨɬɩɪɚɜɤɟ�

ɱɟɪɟɡ�N
~

 

ɞɧɟɣ 

       

       

 

Ɂɞɟɫɶ�ɨɛɨɡɧɚɱɟɧɨ�ɱɟɪɟɡ� 

- N ± ɦɚɤɫɢɦɚɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɞɧɟɣ�� ɤɨɬɨɪɨɟ� ɜɚɝɨɧɵ� ɩɨ� ɪɟɝɥɚɦɟɧɬɭ� ɞɜɢɠɭɬɫɹ� ɢɡ�

ɩɭɧɤɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ�ɜ�ɩɭɧɤɬ�ɧɚɡɧɚɱɟɧɢɹ�� 

- 
1

N  - ɤɨɥɢɱɟɫɬɜɨ� ɩɭɧɤɬɨɜ� ɧɚɡɧɚɱɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɫɧɚɛɠɚɸɬɫɹ� ɢɡ� ɩɟɪɜɨɝɨ� ɩɭɧɤɬɚ�

ɨɬɩɪɚɜɥɟɧɢɹ� 

- ɱɟɪɟɡ�
2

N  - ɤɨɥɢɱɟɫɬɜɨ�ɩɭɧɤɬɨɜ�ɧɚɡɧɚɱɟɧɢɹ��ɤɨɬɨɪɵɟ�ɫɧɚɛɠɚɸɬɫɹ�ɢɡ�ɜɬɨɪɨɝɨ�ɩɭɧɤɬɚ�

ɨɬɩɪɚɜɥɟɧɢɹ�� 

- ɱɟɪɟɡ�
11

k  - ɤɨɥɢɱɟɫɬɜɨ�ɨɬɩɪɚɜɨɤ�ɝɪɭɠɟɧɵɯ�ɜɚɝɨɧɨɜ�ɢɡ�ɩɭɧɤɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ���ɜ�ɩɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ��� 

- ɱɟɪɟɡ�
11N

k  - ɤɨɥɢɱɟɫɬɜɨ�ɨɬɩɪɚɜɨɤ�ɝɪɭɠɟɧɵɯ�ɜɚɝɨɧɨɜ�ɢɡ�ɩɭɧɤɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ���ɜ�ɩɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ��� 

- 
21

k  - ɤɨɥɢɱɟɫɬɜɨ� ɨɬɩɪɚɜɨɤ� ɝɪɭɠɟɧɵɯ� ɜɚɝɨɧɨɜ� ɢɡ� ɩɭɧɤɬɚ� ɨɬɩɪɚɜɥɟɧɢɹ� �� ɜ� ɩɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ��� 

- 
22 N

k - ɤɨɥɢɱɟɫɬɜɨ� ɨɬɩɪɚɜɨɤ� ɝɪɭɠɟɧɵɯ� ɜɚɝɨɧɨɜ� ɢɡ� ɩɭɧɤɬɚ� ɨɬɩɪɚɜɥɟɧɢɹ� �� ɜ� ɩɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ�
2

N . 

 

ɂɫɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɞɥɹ�ɩɨɞɫɢɫɬɟɦɵ�ɩɪɨɝɧɨɡɚ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ 

�ɩɨ�ɞɚɧɧɵɦ�Ⱦɢɫɩɚɪɤ�ɢɡ�Ⱥɋ�©Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚª� 
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Ɍɚɛɥɢɰɚ�4.4��Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ�ɫ�ɝɪɭɡɨɦ 

 

ʋ 

ɩ�ɩ 

ɝɪɭɩɩ

ɵ�

ɜɚɝɨɧ

ɨɜ 

ɉɭɧɤɬ�

ɨɬɩɪɚɜɥɟɧɢɹ�

ɫɟɪɵ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ�

ɫɟɪɵ 

ȼɟɫ�

ɝɪɭɡɚ�

�ɬ� 

Ɍɢɩ�ɝɪɭɡɚ�

�ɠɢɞɤɚɹ��

ɝɪɚɧɭɥɢɪ

ɨɜɚɧɧɚɹ�

ɫɟɪɚ� 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

�ɲɬ�� 

Ɍɢɩ�

ɞɨɫɬɚɜɤɢ�

�ɦɚɪɲɪɭ

ɬɨɦ��

ɪɨɫɫɵɩɶ

ɸ� 

ɋɤɨɪɨ

ɫɬɶ 

Ⱦɨɫɬɚ

ɜɤɢ�

�ɨɛɵɱ

ɧɚɹ��

ɫɪɨɱɧ

ɚɹ� 

Ⱦɚɬɚ 

ɨɬɩɪɚɜ

ɤɢ�

ɝɪɭɡɚ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞ

ɚɪɹ� 

Ɍɟɤɭɳ

ɚɹ�

ɞɢɫɥɨɤ

ɚɰɢɹ  

          

          

 

Ɍɚɛɥɢɰɚ�4.5��Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ 

 

ʋ 

ɩ�ɩ 

ɝɪɭɩɩ

ɵ�

ɜɚɝɨɧ

ɨɜ 

ɉɭɧɤɬ�

ɨɬɩɪɚɜɥɟɧɢɹ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ 

Ɍɢɩ�ɜɚɝɨɧɚ� ɉɪɢɧɚɞɥɟɠɧɨ

ɫɬɶ�ɜɚɝɨɧɚ�

�ɫɜɨɣ��

ɚɪɟɧɞɨɜɚɧɧɵ

ɣ� 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

�ɲɬ�� 

Ⱦɚɬɚ�

ɨɬɩɪɚɜɤɢ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪɹ� 

Ɍɟɤɭɳɚɹ�

ɞɢɫɥɨɤɚɰɢ

ɹ� 

        

        

        

        

        

 

Ɍɚɛɥɢɰɚ�4.6��Ƚɪɚɮɢɤ�ɨɛɪɚɛɨɬɤɢ�ɜɚɝɨɧɨɜ 

 

ʋ 

ɩ�ɩ 

ɝɪɭɩɩ

ɵ�

ɜɚɝɨɧ

 

ɉɭɧɤɬ�

ɨɛɪɚɛɨɬɤɢ 

 

Ʉɨɞ�

�ɧɚɢɦɟɧɨɜɚ

ɧɢɟ��

ɨɩɟɪɚɰɢɢ 

 

Ɍɢɩ�ɜɚɝɨɧɚ�

�ɩɨɥɭɜɚɝɨɧ��

ɰɢɫɬɟɪɧɚ� 

 

ɉɪɢɧɚɞɥɟɠɧɨ

ɫɬɶ�ɜɚɝɨɧɚ�

�ɫɜɨɣ��

ɚɪɟɧɞɨɜɚɧɧɵ

ɣ� 

 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

ɜ�

ɝɪɭɩɩɟ�

�ɲɬ�� 

Ⱦɚɬɚ 

ɧɚɱɚɥɚ�

ɨɩɟɪɚɰɢɢ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪɹ� 

Ⱦɚɬɚ�

ɨɤɨɧɱɚɧɢɹ 

ɨɩɟɪɚɰɢɢ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪɹ� 
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ɨɜ 

        

        

        

        

        

 

ȼɵɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɋȾ�ɉɋ 

Ɍɚɛɥɢɰɚ�4.7�Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ�ɫ�ɝɪɭɡɨɦ 

ʋ 

ɩ�ɩ 

ɉɭɧɤɬ�

ɨɬɩɪɚɜɥ

ɟɧɢɹ�

ɫɟɪɵ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱ

ɟɧɢɹ�

ɫɟɪɵ 

ȼɟɫ�

ɝɪɭɡɚ�

�ɬ� 

Ɍɢɩ�ɝɪɭɡɚ�

(ɠɢɞɤɚɹ��

ɝɪɚɧɭɥɢɪɨɜɚ

ɧɧɚɹ�ɫɟɪɚ� 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

�ɲɬ�� 

Ɍɢɩ�

ɞɨɫɬɚɜɤɢ�

�ɦɚɪɲɪɭ

ɬɨɦ��

ɪɨɫɫɵɩɶ

ɸ� 

Ⱦɚɬɚ�

ɨɬɩɪɚɜɤɢ�

ɝɪɭɡɚ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪ

ɹ� 

        

        

 

Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɩɨɪɨɠɧɢɯ ɜɚɝɨɧɨɜ� 

Ɍɚɛɥɢɰɚ�4.8��Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ 

ʋ 

ɩ�ɩ 

ɉɭɧɤɬ�

ɨɬɩɪɚɜɥɟɧɢɹ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ 

Ɍɢɩ�

ɜɚɝɨɧ

ɚ� 

Ɍɢɩ�

ɞɨɫɬɚɜɤɢ�

�ɦɚɪɲɪɭɬɨ

ɦ��

ɪɨɫɫɵɩɶɸ� 

ɉɪɢɧɚɞɥɟɠɧɨ

ɫɬɶ�ɜɚɝɨɧɚ�

�ɫɜɨɣ��

ɚɪɟɧɞɨɜɚɧɧɵ

ɣ� 

Ʉɨɥ-ɜɨ�

ɜɚɝɨɧɨɜ�

�ɲɬ�� 

Ⱦɚɬɚ�

ɨɬɩɪɚɜɤɢ�

ɩɨɪɨɠɧɢɯ�

ɜɚɝɨɧɨɜ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚɪɹ� 

        

        

 

ȼɵɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɨɞɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɩɚɪɤɚ�ɜɚɝɨɧɨɜ ɜɤɥɸɱɚɟɬ��ɫɥɟɞɭɸɳɢɟ�

ɷɤɪɚɧɧɵɟ�ɮɨɪɦɵ� 

� ɍɤɪɭɩɧɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ 

� Ɍɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɉȼ�ɧɚ�ɫɬɚɧɰɢɢ��ɮɢɥɢɚɥɟ�ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª) 

� Ɍɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɝɪɭɩɩ� ɜɚɝɨɧɨɜ 
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� ɍɤɪɭɩɧɟɧɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɤɚɡɨɜ 

4.5.11.3. Ʌɢɧɝɜɢɫɬɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

Ɋɚɡɪɚɛɨɬɤɚ� ɋȾ ɉɋ ɞɨɥɠɧɚ� ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɫɪɟɞɫɬɜ�

ɚɧɚɥɢɡɚ� ɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɧɚ� ɨɫɧɨɜɟ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ɢ� ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ� ɩɨɞɯɨɞɨɜ��

ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɹɦɢ�� ɫɪɟɞɫɬɜ� ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɭɩɪɚɜɥɟɧɢɹ�

ɢɡɦɟɧɟɧɢɹɦɢ�� ɫɪɟɞɫɬɜ ɨɰɟɧɤɢ� ɬɪɭɞɨɟɦɤɨɫɬɢ� ɢ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɡɪɚɛɨɬɤɢ�� ɫɪɟɞɫɬɜ�

ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ��ɚ�ɬɚɤɠɟ�ɫɪɟɞɫɬɜ�ɬɟɫɬɢɪɨɜɚɧɢɹ� 

ȼ�ɱɚɫɬɧɵɯ�ɫɥɭɱɚɹɯ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɞɥɹ�ɦɨɞɭɥɟɣ�ɫɢɫɬɟɦɵ�ɫɛɨɪɚ�ɢ�ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ��ɩɪɢ�

ɨɩɢɫɚɧɢɢ�ɩɪɨɰɟɞɭɪ�ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ�ɞɚɧɧɵɯ�ɞɥɹ�ɩɟɪɟɤɚɱɤɢ�ɞɚɧɧɵɯ�ɜ�ɫɤɥɚɞ�ɞɚɧɧɵɯ��ɩɪɨɰɟɞɭɪ�

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɬɟɫɬɢɪɨɜɚɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɹɡɵɤɢ� ɢ� ɫɢɫɬɟɦɵ�

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�ɤɥɚɫɫɚ�Java. 

4.5.11.4. ɉɪɨɝɪɚɦɦɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

ɉɪɢ� ɜɵɛɨɪɟ� ɫɪɟɞɫɬɜ� ɪɟɚɥɢɡɚɰɢɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɩɨɞɫɢɫɬɟɦ� ɫɥɟɞɭɟɬ� ɨɬɞɚɜɚɬɶ�

ɩɪɟɞɩɨɱɬɟɧɢɟ�ɫɪɟɞɫɬɜɚɦ�ɢ�ɩɪɨɝɪɚɦɦɧɵɦ�ɩɪɨɞɭɤɬɚɦ��ɝɨɬɨɜɵɦ�ɤ�ɩɪɢɦɟɧɟɧɢɸ��ɂɫɩɨɥɶɡɨɜɚɧɢɟ�

ɩɪɨɞɭɤɬɨɜ��ɬɪɟɛɭɸɳɢɯ�ɭɱɚɫɬɢɹ�ɮɢɪɦɵ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɢ�ɬɟɦ�ɛɨɥɟɟ�ɡɚɤɚɡɧɚɹ�ɪɚɡɪɚɛɨɬɤɚ�ɧɨɜɵɯ�

ɩɪɨɞɭɤɬɨɜ�ɞɨɩɭɫɤɚɟɬɫɹ�ɬɨɥɶɤɨ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɝɨɬɨɜɵɯ�ɪɟɲɟɧɢɣ�� 

4.5.11.5. Ɍɟɯɧɢɱɟɫɤɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

Ɍɟɯɧɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ� ɩɨ� ɫɜɨɢɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� �ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ�� ɨɛɴɟɦɵ�

ɡɚɩɨɦɢɧɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ��ɫɨɫɬɚɜ�ɩɟɪɢɮɟɪɢɣɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɬ�ɩ���ɞɨɥɠɧɵ�ɨɛɟɫɩɟɱɢɜɚɬɶ�

ɩɨɥɭɱɟɧɢɟ� ɬɪɟɛɭɟɦɵɯ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɋȾ ɉɋ�� Ⱦɨɩɭɫɤɚɟɬɫɹ� ɞɨɪɚɛɨɬɤɚ�

�ɦɨɞɟɪɧɢɡɚɰɢɹ�� ɢɦɟɸɳɢɯɫɹ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɞɨ� ɭɪɨɜɧɹ�� ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ� ɢɯ�

ɩɨɥɧɨɰɟɧɧɨɟ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɜ�ɋȾ ɉɋ. 

4.5.11.6. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨɟ�ɨɛɟɫɩɟɱɟɧɢɟ 

ɉɨɪɹɞɨɤ� ɫɨɡɞɚɧɢɹ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� ɢ� ɫɥɭɠɛ� ɩɨɞɞɟɪɠɤɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ��

ɫɪɨɤɢ� ɢ� ɩɨɪɹɞɨɤ� ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ� ɲɬɚɬɨɜ� ɢ� ɨɛɭɱɟɧɢɹ� ɩɟɪɫɨɧɚɥɚ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧ��

ɢɫɯɨɞɹ� ɢɡ� ɜɵɩɨɥɧɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɹ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɧɚɢɛɨɥɶɲɟɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ�

ɷɤɫɩɥɭɚɬɚɰɢɢ�ɋȾ ɉɋ. 
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4.6. ɋɨɫɬɚɜ�ɢ�ɫɨɞɟɪɠɚɧɢɟ�ɪɚɛɨɬ 

Ɋɚɛɨɬɵ�ɜ�ɪɚɦɤɚɯ�ɭɫɥɭɝ�ɩɨ�ɩɪɨɟɤɬɭ�ɫɨɡɞɚɧɢɹ�ɋȾ ɉɋ 

Ɋɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ�ɩɨ�ɩɪɨɟɤɬɭ�� ɋȾ ɉɋ���ɞɨɥɠɧɵ�ɛɵɬɶ�ɪɚɡɞɟɥɟɧɵ�ɧɚ�ɞɜɚ�ɷɬɚɩɚ� 

ɉɟɪɜɵɣ�ɷɬɚɩ ± ɪɚɡɪɚɛɨɬɤɚ�ɉɈ�ɋȾ ɉɋ ɢ�ɩɨɫɬɚɜɤɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ 

ɇɚ ɞɚɧɧɨɦ� ɷɬɚɩɟ� ɩɨɥɧɨɫɬɶɸ� ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ� ɩɪɨɝɪɚɦɦɧɨɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɋȾ ɉɋ��

ɜɤɥɸɱɚɹ�ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɤɨɦɩɨɧɟɧɬɵ.  

ȼɬɨɪɨɣ�ɷɬɚɩ ± ɚɩɪɨɛɚɰɢɹ�ɢ�ɨɬɥɚɞɤɚ�ɉɈ�ɋȾ ɉɋ  

Ɍɟɫɬɨɜɵɣ�ɩɪɢɦɟɪ�ɫɨɫɬɚɜɥɹɟɬɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɢɫɯɨɞɧɵɯ�ɞɚɧɧɵɯ�ɨɞɧɨɝɨ�ɦɟɫɹɰɚ�ɞɟɹɬɟɥɶɧɨɫɬɢ�

ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª�ɩɨ�ɩɟɪɟɜɨɡɤɟ�ɫɟɪɵ� 

4.7. ɉɨɪɹɞɨɤ�ɤɨɧɬɪɨɥɹ�ɢ�ɩɪɢɟɦɤɢ 

ɂɫɩɵɬɚɧɢɹ�ɋȾ ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɩɪɨɰɟɫɫ�ɩɪɨɜɟɪɤɢ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɞɚɧɧɵɯ�ɮɭɧɤɰɢɣ�

ɫɢɫɬɟɦɵ�� ɨɩɪɟɞɟɥɟɧɢɹ� ɢ� ɩɪɨɜɟɪɤɢ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɬɪɟɛɨɜɚɧɢɹɦ� ɌɁ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢ�

ɤɚɱɟɫɬɜɟɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɢɫɬɟɦɵ��ɜɵɹɜɥɟɧɢɹ�ɢ� ɭɫɬɪɚɧɟɧɢɹ�ɧɟɞɨɫɬɚɬɤɨɜ�ɜ�ɞɟɣɫɬɜɢɹɯ��ȼ�

ɦɟɬɨɞɢɤɭ�ɢɫɩɵɬɚɧɢɹ�ɜɤɥɸɱɟɧɚ�ɦɟɬɨɞɢɤɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɫɨɡɞɚɜɚɟɦɨɣ�ɩɨɞɫɢɫɬɟɦɵ�ɋȾ ɉɋ.  

Ⱦɥɹ�ɋȾ ɉɋ ɞɨɥɠɧɵ�ɛɵɬɶ�ɩɪɨɜɟɞɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɜɢɞɵ�ɢɫɩɵɬɚɧɢɣ� 

� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ� 

� ɨɩɵɬɧɚɹ�ɷɤɫɩɥɭɚɬɚɰɢɹ� 

� ɩɪɢɟɦɨɱɧɵɟ� 

Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɢɫɩɵɬɚɧɢɣ� ɧɚɡɧɚɱɚɟɬɫɹ� ɫɨɜɦɟɫɬɧɚɹ� ɤɨɦɢɫɫɢɹ�� ɫɨɫɬɚɜ� ɤɨɬɨɪɨɣ�

ɫɨɝɥɚɫɭɟɬɫɹ��ɇɚ�ɢɫɩɵɬɚɧɢɹ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɩɪɨɟɤɬɧɚɹ�ɞɨɤɭɦɟɧɬɚɰɢɹ�  

Ⱦɥɹ�ɢɫɩɵɬɚɧɢɣ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɧɚɛɨɪɵ�ɬɟɫɬɨɜɵɯ�ɞɚɧɧɵɯ�ɢ�ɫɢɬɭɚɰɢɣ��ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɸɬ�

ɩɪɨɜɟɫɬɢ�ɞɟɬɚɥɶɧɵɟ�ɩɪɨɜɟɪɤɢ�ɨɫɧɨɜɧɵɯ�ɮɭɧɤɰɢɣ�ɫɢɫɬɟɦɵ�ɢɥɢ�ɟɟ�ɱɚɫɬɢ�� 
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5. ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄȺə�ɑȺɋɌɖ 

5.1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ� ɨɪɝɚɧɢɡɚɰɢɢ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�
ɩɟɪɟɜɨɡɨɤ 

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɚ ɨɪɝɚɧɢɡɚɰɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɧɟɨɛɯɨɞɢɦɨ�

ɩɪɨɜɟɫɬɢ�ɫ�ɰɟɥɶɸ�ɛɨɥɟɟ�ɝɥɭɛɨɤɨɝɨ�ɩɨɧɹɬɢɹ�ɫɭɬɢ�ɩɪɨɰɟɫɫɚ��Ⱦɥɹ�ɬɨɝɨ��ɱɬɨɛɵ�ɦɨɠɧɨ�ɛɵɥɨ�ɟɝɨ�

ɭɫɩɟɲɧɨ�ɨɬɪɚɡɢɬɶ�ɜ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ��Ɋɚɫɫɦɨɬɪɢɦ�ɩɪɨɰɟɫɫ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɨɛɳɟɦ�ɫɥɭɱɚɟ��

ɂ�ɪɟɲɢɦ� ɤɚɤɢɟ�ɞɨɩɭɳɟɧɢɹ�ɦɨɠɧɨ�ɫɞɟɥɚɬɶ� 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɢɦɟɟɬ�ɪɹɞ�ɩɪɟɢɦɭɳɟɫɬɜ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�

ɬɪɚɧɫɩɨɪɬɚ� 

-ɜɨɡɦɨɠɧɨɫɬɶ� ɫɨɨɪɭɠɟɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ� �ɦɚɝɢɫɬɪɚɥɶɧɵɯ� ɢ� ɩɨɞɴɟɡɞɧɵɯ�� ɧɚ�

ɥɸɛɨɣ� ɫɭɯɨɩɭɬɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɫɜɹɡɢ� ɫ� ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɩɪɨ-

ɦɵɲɥɟɧɧɵɯ��ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ��ɬɨɪɝɨɜɵɯ�ɢ�ɞɪɭɝɢɯ�ɩɪɟɞɩɪɢɹɬɢɣ� 

-ɜɵɫɨɤɚɹ�ɩɪɨɜɨɡɧɚɹ�ɢ�ɩɪɨɩɭɫɤɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ� 

-ɨɫɭɳɟɫɬɜɥɟɧɢɟ� ɦɚɫɫɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ� ɜ� ɫɨɱɟɬɚɧɢɢ� ɫ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɜɵɫɨɤɨɣ�

ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ� 

-ɪɟɝɭɥɹɪɧɨɫɬɶ�ɩɟɪɟɜɨɡɨɤ�ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ��ɜɪɟɦɟɧɢ�ɝɨɞɚ��ɫɭɬɨɤ� 

-ɫɪɚɜɧɢɬɟɥɶɧɨ�ɜɵɫɨɤɚɹ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɢ�ɛɨɥɟɟ�ɤɨɪɨɬɤɢɟ�ɫɪɨɤɢ�ɞɨɫɬɚɜɤɢ� 

-ɜɵɫɨɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɪɚɛɨɬɵ� 

Ⱦɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɯɚɪɚɤɬɟɪɧɚ�ɜɵɫɨɤɚɹ�ɫɬɟɩɟɧɶ�ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ��ɗɬɢɦ�

ɬɪɚɧɫɩɨɪɬɨɦ� ɦɨɝɭɬ� ɩɟɪɟɜɨɡɢɬɶɫɹ� ɪɚɡɥɢɱɧɵɟ� ɩɨ� ɯɚɪɚɤɬɟɪɭ� ɝɪɭɡɵ�� ɞɨɫɬɚɬɨɱɧɨ� ɪɚɡɧɨɨɛɪɚɡɟɧ�

ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ�� ɯɨɪɨɲɨ� ɪɚɡɜɢɬɚ� ɫɟɬɶ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ�� ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ�

ɦɨɠɟɬ� ɩɟɪɟɜɨɡɢɬɶ� ɪɚɡɧɨɨɛɪɚɡɧɵɟ� ɬɨɜɚɪɵ� ɜ� ɥɸɛɨɣ� ɭɩɚɤɨɜɤɟ�� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɪɟɝɭɥɹɪɧɨɫɬɶ� ɢ�

ɧɚɞɟɠɧɨɫɬɶ� ɩɟɪɟɜɨɡɨɤ� ɜ� ɥɸɛɨɟ� ɜɪɟɦɹ� ɝɨɞɚ� Ʉ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɟɝɨ� ɩɪɟɢɦɭɳɟɫɬɜɚɦ� ɫɥɟɞɭɟɬ�

ɬɚɤɠɟ� ɨɬɧɟɫɬɢ� ɫɪɚɜɧɢɬɟɥɶɧɨ� ɧɢɡɤɭɸ� ɫɟɛɟɫɬɨɢɦɨɫɬɶ� ɩɟɪɟɜɨɡɨɤ� ɩɪɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɛɵɫɬɪɨɣ�

ɞɨɫɬɚɜɤɟ� ɝɪɭɡɨɜ�� ɱɬɨ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɩɪɢ� ɞɨɫɬɚɬɨɱɧɨ� ɛɨɥɶɲɢɯ� ɨɛɴɟɦɚɯ�

ɩɟɪɟɜɨɡɨɤ�ɧɚ�ɫɪɟɞɧɢɟ�ɢ�ɞɚɥɶɧɢɟ�ɪɚɫɫɬɨɹɧɢɹ�� 

ɇɚɢɛɨɥɶɲɭɸ� ɞɨɥɸ� ɜ� ɝɪɭɡɨɨɛɨɪɨɬɟ� ɫɬɪɚɧɵ� ɡɚɧɢɦɚɟɬ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ��

ɢɫɩɨɥɶɡɭɟɦɵɣ�ɞɥɹ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɪɚɫɫɬɨɹɧɢɹ� 

ɉɨɪɹɞɨɤ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ�

ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɦ� ɢ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɦ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɜɨɡɤɢ�

ɨɩɪɟɞɟɥɹɸɬɫɹ�ɍɫɬɚɜɨɦ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ��Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ�ɤ�ɷɬɨɦɭ�ɞɨɤɭɦɟɧɬɭ�ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ�

ɩɨɥɨɠɟɧɢɹ��ɢɧɫɬɪɭɤɰɢɢ��ɩɪɚɜɢɥɚ��ɪɟɝɭɥɢɪɭɸɳɢɟ�ɨɪɝɚɧɢɡɚɰɢɸ�ɩɟɪɟɜɨɡɨɤ� 
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ɇɟɨɛɯɨɞɢɦɵɦ�ɭɫɥɨɜɢɟɦ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɩɪɨɰɟɫɫɚ� ɹɜɥɹɟɬɫɹ� ɜɵɩɨɥɧɟɧɢɟ�

ɪɹɞɚ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹɦɢ� ɩɪɢ� ɨɬɩɪɚɜɥɟɧɢɢ� ɝɪɭɡɨɜ� ɢ�

ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹɦɢ� ɩɪɢ� ɢɯ� ɩɨɥɭɱɟɧɢɢ�� Ʉ� ɨɩɟɪɚɰɢɹɦ�� ɨɬɪɚɠɟɧɧɵɟ� ɜ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ�

ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ� ɨɬɧɨɫɹɬɫɹ�ɫɥɟɞɭɸɳɢɟ� 

1. Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɩɨɫɨɛɚ�ɩɟɪɟɦɟɳɟɧɢɹ�ɝɪɭɡɚ� 

2. ȼɵɩɨɥɧɟɧɢɟ�ɩɨɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� 

3. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ�ɝɪɭɡɨɜ� 

4. ȼɵɩɨɥɧɟɧɢɟ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� 

5. Ɉɱɢɫɬɤɚ�ɜɚɝɨɧɨɜ� 

ɉɪɢ� ɨɩɪɟɞɟɥɟɧɢɢ� ɫɩɨɫɨɛɚ� ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɦ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�

ɜɢɞ�ɨɬɩɪɚɜɤɢ��ɫɤɨɪɨɫɬɶ�ɞɨɫɬɚɜɤɢ��ɜɢɞ�ɫɨɨɛɳɟɧɢɣ� 

Ʉɨɥɢɱɟɫɬɜɨ� ɝɪɭɡɚ�� ɩɪɟɞɴɹɜɥɹɟɦɨɟ� ɤ� ɩɟɪɟɜɨɡɤɟ� ɩɨ� ɨɞɧɨɣ� ɧɚɤɥɚɞɧɨɣ�� ɧɚɡɵɜɚɟɬɫɹ 

ɨɬɩɪɚɜɤɨɣ� 

ȼɢɞɵ�ɨɬɩɪɚɜɤɢ� 

Ɇɚɪɲɪɭɬɧɨɣ� ɨɬɩɪɚɜɤɨɣ ɫɱɢɬɚɟɬɫɹ� ɩɚɪɬɢɹ� ɝɪɭɡɚ�� ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɩɨ� ɤɨɥɢɱɟɫɬɜɭ�

ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɞɥɹ�ɦɚɪɲɪɭɬɚ�ɧɨɪɦɟ� 

Ƚɪɭɩɩɨɜɚɹ �ɫɛɨɪɧɚɹ�� ɨɬɩɪɚɜɤɚ� ɦɨɠɟɬ� ɫɨɫɬɨɹɬɶ� ɢɡ� ɝɪɭɡɨɜ� ɪɚɡɧɵɯ� ɧɚɢɦɟɧɨɜɚɧɢɣ��

ɞɨɩɭɫɤɚɟɦɵɯ�ɤ�ɫɨɜɦɟɫɬɧɨɣ�ɩɟɪɟɜɨɡɤɟ��ɉɟɪɟɜɨɡɢɦɵɣ�ɝɪɭɡ�ɨɮɨɪɦɥɹɟɬɫɹ�ɤ�ɩɟɪɟɜɨɡɤɟ�ɩɨ�ɨɞɧɨɣ�

ɧɚɤɥɚɞɧɨɣ�ɢ�ɡɚɧɢɦɚɟɬ�ɛɨɥɶɲɟ�ɱɟɦ�ɨɞɢɧ�ɜɚɝɨɧ��ɧɨ�ɦɟɧɶɲɟ�ɦɚɪɲɪɭɬɚ� 

ɉɨɜɚɝɨɧɧɚɹ �ɤɨɧɬɟɣɧɟɪɧɚɹ�� ɨɬɩɪɚɜɤɚ� - ɩɚɪɬɢɹ� ɝɪɭɡɚ�� ɞɥɹ� ɤɨɬɨɪɨɣ� ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ�

ɨɬɞɟɥɶɧɵɣ�ɜɚɝɨɧ��ɤɨɧɬɟɣɧɟɪ�� 

ɋɤɨɪɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɦɨɠɟɬ�ɛɵɬɶ� 

Ⱦɥɹ�ɜɚɝɨɧɧɵɯ�± �����ɞɥɹ�ɦɚɪɲɪɭɬɧɵɯ�± ����ɤɦ� 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɫɬɨɹɧɢɹ� ɭɩɚɤɨɜɤɢ�� ɫɩɨɫɨɛɚ� ɩɪɢɟɦɚ�� ɩɨɝɪɭɡɤɢ� ɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�

ɝɪɭɡɵ�ɞɟɥɹɬ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�ɜɢɞɵ� 

ɇɚɫɵɩɧɵɟ�ɝɪɭɡɵ�- ɩɟɪɟɜɨɡɹɬɫɹ�ɛɟɡ�ɡɚɬɚɪɢɜɚɧɢɹ�ɜ�ɤɪɵɬɵɯ�ɜɚɝɨɧɚɯ��ɝɪɚɧɭɥɢɪɨɜɚɧɧɚɹ�ɫɟɪɚ); 

ɇɚɥɢɜɧɵɟ�ɝɪɭɡɵ�- ɨɛɵɱɧɨ�ɩɟɪɟɜɨɡɹɬɫɹ�ɧɚɥɢɜɨɦ�ɜ�ɰɢɫɬɟɪɧɚɯ��ɠɢɞɤɚɹ�ɫɟɪɚ); 

ɉɨ� ɜɢɞɭ� ɫɨɨɛɳɟɧɢɣ� ɩɟɪɟɜɨɡɤɢ�� ɪɚɫɫɦɨɬɪɟɧɧɵɟ� ɜ� ɞɚɧɧɨɦ� ɩɪɨɟɤɬɟ�� ɨɬɧɨɫɹɬɫɹ� ɤ�

ɩɟɪɟɜɨɡɤɚɦ� ɜ� ɩɪɹɦɨɦ� ɫɨɨɛɳɟɧɢɢ ± ɩɨ� ɨɞɧɨɦɭ� ɩɟɪɟɜɨɡɨɱɧɨɦɭ� ɞɨɤɭɦɟɧɬɭ� ɨɞɧɢɦ� ɜɢɞɨɦ�

ɬɪɚɧɫɩɨɪɬɚ� 

ɉɨɝɪɭɡɤɚ� ɝɪɭɡɨɜ� Ⱦɨ� ɩɪɟɞɴɹɜɥɟɧɢɹ� ɝɪɭɡɚ� ɤ� ɩɟɪɟɜɨɡɤɟ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɢ� ɩɨɞɚɸɬ� ɜ�

ɭɩɪɚɜɥɟɧɢɟ�ɞɨɪɨɝɢ�ɡɚɹɜɤɢ�ɩɨ�ɭɫɬɚɧɨɜɥɟɧɧɨɣ�ɮɨɪɦɟ��ȼ�ɧɟɣ�ɭɤɚɡɵɜɚɟɬɫɹ� 

��ɧɚɢɦɟɧɨɜɚɧɢɟ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ; 

��ɧɚɢɦɟɧɨɜɚɧɢɟ�ɝɪɭɡɚ��ɜɢɞ�ɫɟɪɵ�� 

��ɫɬɚɧɰɢɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɢ�ɧɚɡɧɚɱɟɧɢɹ��ɢɯ�ɤɨɞɵ; 
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��ɨɛɴɟɦɵ�ɩɟɪɟɜɨɡɨɤ� 

ɀɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɞɨɥɠɧɚ� ɩɨɞɚɜɚɬɶ� ɩɨɞ� ɩɨɝɪɭɡɤɭ� ɢɫɩɪɚɜɧɵɟ�� ɨɱɢɳɟɧɧɵɟ� ɜɚɝɨɧɵ� ɢ�

ɤɨɧɬɟɣɧɟɪɵ�� ɩɪɢɝɨɞɧɵɟ� ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɡɚɹɜɥɟɧɧɨɝɨ� ɝɪɭɡɚ�� Ƚɪɭɡɨɨɬɩɪɚɜɢɬɟɥɶ� ɨɛɹɡɚɧ� ɩɪɨɜɟ-

ɪɢɬɶ�ɩɪɢɝɨɞɧɨɫɬɶ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ� 

ɉɨɝɪɭɡɤɚ�ɦɨɠɟɬ�ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ�ɧɚ�ɦɟɫɬɚɯ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ��ɢ�ɬɨɝɞɚ��ɤɚɤ�ɩɪɚɜɢɥɨ��

ɩɨɝɪɭɡɤɭ� ɜɵɩɨɥɧɹɟɬ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ�� ɢ� ɧɚ� ɦɟɫɬɚɯ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� �ɫɨɛɫɬɜɟɧɧɵɯ�

ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɹɯ��ɩɨɝɪɭɡɤɭ�ɨɫɭɳɟɫɬɜɥɹɟɬ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɶ��ȼ�ɥɸɛɨɦ�ɫɥɭɱɚɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�

ɫɨɛɥɸɞɟɧɵ�ɩɪɚɜɢɥɚ�ɡɚɝɪɭɡɤɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ� 

� ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɛɟɫɩɟɱɟɧɚ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɩɨɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� 

� ɧɟɨɛɯɨɞɢɦɨ� ɩɨɥɧɨɫɬɶɸ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ� ɜɚɝɨɧɚ�� ɨɧ� ɞɨɥɠɟɧ� ɛɵɬɶ�

ɡɚɝɪɭɠɟɧ�ɞɨ�ɩɨɥɧɨɣ�ɜɦɟɫɬɢɦɨɫɬɢ� 

� ɝɪɭɡ� ɞɨɥɠɟɧ� ɛɵɬɶ� ɭɥɨɠɟɧ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɫɯɟɦ� ɢ� ɦɟɬɨɞɚɦɢ� ɟɝɨ�

ɤɪɟɩɥɟɧɢɹ� 

� ɡɚɝɪɭɠɚɸɬɫɹ�ɬɨɥɶɤɨ�ɝɪɭɡɵ��ɭɤɚɡɚɧɧɵɟ�ɤ�ɩɟɪɟɜɨɡɤɟ� 

ȼ�ɂɆ�ɞɟɥɚɟɦ�ɞɨɩɭɳɟɧɢɟ��ɱɬɨ�ɷɬɢ�ɭɫɥɨɜɢɹ�ɫɨɛɥɸɞɟɧɵ� 

� ɞɨɥɠɧɵ� ɛɵɬɶ� ɫɨɛɥɸɞɟɧɵ� ɫɪɨɤɢ� ɡɚɝɪɭɡɤɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�� ɧɟ� ɞɨɥɠɧɨ� ɛɵɬɶ�

ɩɪɨɫɬɨɟɜ�ɩɨɞ�ɝɪɭɡɨɜɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ�ɫɜɟɪɯ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɧɨɪɦ� 

Ɉɩɟɪɚɰɢɢ�� ɜɵɩɨɥɧɹɟɦɵɟ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɨɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�

ɝɪɭɡɨɜ�  

ȼ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɨɛɹɡɚɧɚ� ɨɫɦɚɬɪɢɜɚɬɶ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɫɪɟɞɫɬɜɚ� ɢ�

ɝɪɭɡ��ɫɥɟɞɢɬɶ�ɡɚ�ɬɟɦ��ɱɬɨɛɵ�ɧɟ�ɞɨɩɭɫɬɢɬɶ�ɧɚɪɭɲɟɧɢɹ�ɜɚɝɨɧɨɜ��ɤɨɧɬɟɣɧɟɪɨɜ��ɩɥɨɦɛ��ɤɪɟɩɥɟɧɢɣ�

ɢ�ɫɞɜɢɝɚ�ɝɪɭɡɨɜ��ɪɟɠɢɦɨɜ�ɢ�ɫɪɨɤɨɜ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�� 

ɉɪɟɞɩɪɢɹɬɢɹ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɨɛɹɡɚɧɵ� ɞɨɫɬɚɜɥɹɬɶ� ɝɪɭɡɵ� ɩɨ� ɧɚɡɧɚɱɟɧɢɸ� ɜ�

ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɫɪɨɤɢ�� Ⱦɚɬɚ� ɩɪɢɟɦɚ� ɝɪɭɡɚ� ɭɞɨɫɬɨɜɟɪɹɟɬɫɹ� ɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɧɚɤɥɚɞɧɨɣ�

ɤɚɥɟɧɞɚɪɧɵɦ�ɲɬɟɦɩɟɥɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ�� Ƚɪɭɡ� ɫɱɢɬɚɟɬɫɹ� ɞɨɫɬɚɜɥɟɧɧɵɦ� ɜ� ɫɪɨɤ��

ɟɫɥɢ� ɨɧ� ɩɪɢɛɵɥ� ɧɚ� ɫɬɚɧɰɢɸ� ɧɚɡɧɚɱɟɧɢɹ� ɢ� ɩɨɞɚɧ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɸ� ɩɨɞ� ɜɵɝɪɭɡɤɭ� ɜ�

ɭɫɬɚɧɨɜɥɟɧɧɵɣ�ɩɪɚɜɢɥɚɦɢ�ɩɟɪɟɜɨɡɨɤ�ɝɪɭɡɨɜ ɢɥɢ ɞɨɝɨɜɨɪɨɦ�ɩɟɪɟɜɨɡɤɢ�ɫɪɨɤ�ɞɨɫɬɚɜɤɢ� 

ɀɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɜ� ɩɪɨɰɟɫɫɟ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ� ɮɨɪɦɢɪɭɟɬ� ɫɛɨɪɧɵɟ� ɨɬɩɪɚɜɤɢ�� ɜɟɞɟɬ�

ɭɱɟɬɧɵɟ�ɨɩɟɪɚɰɢɢ�ɩɨ�ɩɟɪɟɞɚɱɟ�ɝɪɭɡɨɜ�ɫ�ɨɞɧɨɣ�ɞɨɪɨɝɢ�ɧɚ�ɞɪɭɝɭɸ. 

Ɉɩɟɪɚɰɢɢ��ɜɵɩɨɥɧɹɟɦɵɟ�ɩɨɫɥɟ�ɩɪɢɛɵɬɢɹ�ɝɪɭɡɚ�ɜ�ɚɞɪɟɫ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ� 

Ƚɪɭɡɨɩɨɥɭɱɚɬɟɥɶ� ɨɛɹɡɚɧ� ɩɪɢɧɹɬɶ� ɝɪɭɡ�� ɩɪɢɛɵɜɲɢɣ� ɜ� ɟɝɨ� ɚɞɪɟɫ�� ȼ� ɫɥɭɱɚɟ� ɩɪɢɛɵɬɢɹ�

ɝɪɭɡɚ��ɧɟ�ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ�ɞɨɝɨɜɨɪɨɦ��ɨɧ�ɬɚɤɠɟ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɪɚɡɝɪɭɠɟɧ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɟɦ�

ɞɨ�ɭɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɜɨɩɪɨɫɨɜ�ɫ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɦ�� 

ɉɨɫɥɟ�ɩɪɨɜɟɪɤɢ�ɧɚɤɥɚɞɧɨɣ�ɢ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɪɚɫɱɟɬɨɜ��ɫɜɹɡɚɧɧɵɯ�ɫ�ɩɟɪɟɜɨɡɤɨɣ�ɬɨɜɚɪɨɜ��

ɬɨɜɚɪɧɚɹ� ɤɨɧɬɨɪɚ� ɫɬɚɧɰɢɢ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɜɵɞɚɟɬ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɸ� ɪɚɡɪɟɲɟɧɢɟ� ɧɚ�
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ɩɨɥɭɱɟɧɢɟ� ɝɪɭɡɚ�� ɇɚɤɥɚɞɧɭɸ� ɜɵɞɚɸɬ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɸ� ɩɪɢ� ɭɫɥɨɜɢɢ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ�

ɩɨɫɥɟɞɧɢɦ�ɩɨɫɬɨɹɧɧɨɣ�ɢɥɢ�ɪɚɡɨɜɨɣ�ɞɨɜɟɪɟɧɧɨɫɬɢ�ɧɚ�ɩɪɚɜɨ�ɩɨɥɭɱɟɧɢɹ� 

ɉɪɢɟɦɤɚ�ɝɪɭɡɨɜ�ɨɬ�ɫɬɚɧɰɢɢ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɧɚ�ɫɤɥɚɞɚɯ�ɫɬɚɧɰɢɢ�

ɢɥɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɢɡ� ɜɚɝɨɧɨɜ�� ɚ� ɬɚɤɠɟ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɧɚ� ɫɤɥɚɞɚɯ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ��

ɢɦɟɸɳɢɯ�ɩɨɞɴɟɡɞɧɵɟ�ɩɭɬɢ�� 

ɉɪɟɞɭɫɦɨɬɪɟɧ� ɫɥɟɞɭɸɳɢɣ� ɩɨɪɹɞɨɤ� ɜɵɞɚɱɢ� ɝɪɭɡɚ� ɩɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɪɚɫɯɨɠɞɟɧɢɣ� ɫ�

ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɦɢ� ɞɨɤɭɦɟɧɬɚɦɢ� ɢ� ɩɪɟɬɟɧɡɢɣ� ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ� ɤ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɟ�

ɭɤɚɡɵɜɚɸɬɫɹ�ɰɢɮɪɚɦɢ�ɢ�ɩɪɨɩɢɫɶɸ�ɦɚɫɫɚ��ɤɨɥɢɱɟɫɬɜɨ��ɜɵɞɚɧɧɨɝɨ ɝɪɭɡɚ�ɢ�ɞɚɬɚ� 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɢ�ɤɥɢɟɧɬɭɪɵ�ɩɨ�ɩɟɪɟɜɨɡɤɚɦ�ɝɪɭɡɨɜ 

Ɉɫɧɨɜɧɵɟ� ɧɨɪɦɵ� ɦɚɬɟɪɢɚɥɶɧɨɣ� ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɢ� ɟɟ� ɤɥɢɟɧɬɨɜ�

ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ� ɍɫɬɚɜɨɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ�� ɀɟɥɟɡɧɚɹ�

ɞɨɪɨɝɚ�ɧɟɫɟɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� 

���Ɂɚ�ɫɨɯɪɚɧɧɨɫɬɶ�ɝɪɭɡɚ�ɜɨ�ɜɪɟɦɹ�ɞɜɢɠɟɧɢɹ�ɫɨɫɬɚɜɚ ɢ�ɩɨɫɥɟ�ɩɪɢɧɹɬɢɹ�ɝɪɭɡɚ�ɤ�ɩɟɪɟɜɨɡɤɟ�

ɞɨ�ɜɵɞɚɱɢ�ɟɝɨ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɸ��ɟɫɥɢ�ɧɟ�ɞɨɤɚɠɭɬ��ɱɬɨ�ɷɬɨ�ɩɪɨɢɡɨɲɥɨ�ɧɟ�ɩɨ�ɢɯ�ɜɢɧɟ�ɢɥɢ�ɩɨ�

ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɦ�� ɤɨɬɨɪɵɟ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɧɟ� ɦɨɝɥɚ� ɩɪɟɞɨɬɜɪɚɬɢɬɶ� ȼ� ɂɆ� ɞɨɩɭɫɤɚɟɦ�

ɩɨɥɧɭɸ�ɫɨɯɪɚɧɧɨɫɬɶ�ɝɪɭɡɚ� 

���Ɂɚ�ɜɵɩɨɥɧɟɧɢɟ�ɩɪɢɧɹɬɨɣ�ɡɚɹɜɤɢ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�ɝɪɭɡɨɜ��ɩɨɞɚɱɭ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�

ɩɨɞ�ɩɨɝɪɭɡɤɭ� 

3��Ɂɚ�ɩɪɨɫɪɨɱɤɭ�ɩɨ�ɜɢɧɟ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɞɨɫɬɚɜɤɢ�ɝɪɭɡɚ. 

Ƚɪɭɡɨɨɬɩɪɚɜɢɬɟɥɢ ɧɟɫɭɬ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ� 

���Ɂɚ�ɧɟɩɪɟɞɴɹɜɥɟɧɢɟ�ɝɪɭɡɚ�ɢ�ɧɟɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�

ɡɚɹɜɤɨɣ�ɧɚ�ɩɟɪɟɜɨɡɤɭ�� 

2��Ɂɚ�ɫɚɦɨɜɨɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɨɜ��ɤɨɧɬɟɣɧɟɪɨɜ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ��ɧɚɯɨɞɹɳɢɯɫɹ�

ɧɚ�ɫɨɛɫɬɜɟɧɧɵɯ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɹɯ� ȼ�ɂɆ�ɢɫɤɥɸɱɚɟɦ�ɫɚɦɨɜɨɥɶɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ� 

���Ɂɚ�ɡɚɞɟɪɠɤɭ�ɩɨɞɚɱɢ ɜɚɝɨɧɨɜ ɩɨ�ɜɢɧɟ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ� 

4��Ɂɚ�ɩɪɟɜɵɲɟɧɢɟ�ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ��ɩɟɪɟɝɪɭɡ��ɜɚɝɨɧɚ��ɤɨɧɬɟɣɧɟɪɚ� 

ȼ�ɂɆ�ɞɨɩɭɫɤɚɟɦ��ɱɬɨ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɪɟɞɫɬɜɚ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɹɜɤɨɣ�ɧɚ�

ɩɟɪɟɜɨɡɤɭ�� ɢɫɤɥɸɱɚɟɦ� ɫɚɦɨɜɨɥɶɧɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɢ� ɡɚɞɟɪɠɤɭ� ɩɨɞɚɱɢ� ɜɚɝɨɧɨɜ�� ɢɫɤɥɸɱɚɟɦ�

ɩɟɪɟɝɪɭɡ� 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ�ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ� 

���Ɂɚ�ɡɚɞɟɪɠɤɭ�ɜɚɝɨɧɨɜ��ɤɨɧɬɟɣɧɟɪɨɜ��ɩɨɞ�ɜɵɝɪɭɡɤɨɣ�ɫɜɟɪɯ�ɧɨɪɦ� 

���Ɂɚ�ɧɟɨɱɢɫɬɤɭ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ� 

���Ɂɚ�ɩɨɜɪɟɠɞɟɧɢɟ��ɭɬɪɚɬɭ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ. 

ȼ�ɂɆ�ɞɨɩɭɫɤɚɟɦ��ɱɬɨ�ɩɨɜɪɟɠɞɟɧɢɟ�ɢ�ɭɬɪɚɬɚ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ�ɨɬɫɭɬɫɬɜɭɟɬ�� 

Ʉɨɧɤɪɟɬɢɡɢɪɭɟɦ�ɩɪɨɰɟɫɫ�ɩɨɞ�ɬɪɟɛɭɟɦɵɣ�ɫɥɭɱɚɣ� 
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Ɉɫɧɨɜɧɵɦ�ɧɚɩɪɚɜɥɟɧɢɟɦ�ɪɚɡɜɢɬɢɹ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɩɟɪɟɜɨɡɨɱɧɵɦ�ɩɪɨɰɟɫɫɨɦ�

ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɬɚɥɨ� ɫɨɡɞɚɧɢɟ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɰɟɧɬɪɨɜ� ɭɩɪɚɜɥɟɧɢɹ� ɧɚ� ɞɨɪɨɝɚɯ��

ɒɢɪɨɤɨɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ� ɬɟɯɧɢɤɢ� ɢ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɜ�

ɫɨɜɨɤɭɩɧɨɫɬɢ�ɫ�ɤɨɧɰɟɧɬɪɚɰɢɟɣ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɪɭɤɨɜɨɞɫɬɜɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�

ɩɪɢɜɟɥɨ� ɤ� ɪɚɡɜɢɬɢɸ� ɫɬɪɭɤɬɭɪɵ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�� ɢɡɦɟɧɟɧɢɸ� ɯɚɪɚɤɬɟɪɚ� ɪɚɛɨɬɵ�

ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɚɩɩɚɪɚɬɚ�ɢ�ɩɨɬɪɟɛɨɜɚɥɨ�ɫɨɡɞɚɧɢɹ�ɧɨɜɵɯ�ɩɪɢɧɰɢɩɨɜ�ɜ�ɬɟɯɧɨɥɨɝɢɢ�ɭɩɪɚɜɥɟɧɢɹ�

ɩɟɪɟɜɨɡɤɚɦɢ�� Ɋɟɲɟɧɢɟ� ɷɬɢɯ� ɜɨɩɪɨɫɨɜ� ɜɨ� ɦɧɨɝɨɦ� ɨɩɪɟɞɟɥɢɬ� ɧɚɱɚɥɨ� ɩɟɪɟɯɨɞɚ� ɨɬ�

ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɤ�ɭɩɪɚɜɥɹɸɳɟɦɭ�ɪɟɠɢɦɭ�ɪɚɛɨɬɵ�ɞɢɫɩɟɬɱɟɪɫɤɢɯ�ɰɟɧɬɪɨɜ�� 

ɍɩɪɚɜɥɹɬɶ�ɦɨɠɧɨ�ɬɨɥɶɤɨ�ɩɪɟɞɫɬɨɹɳɢɦɢ�ɫɨɛɵɬɢɹɦɢ��ɩɪɨɲɟɞɲɢɟ�ɢ�ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ�

ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɨɠɧɨ� ɥɢɲɶ� ɮɢɤɫɢɪɨɜɚɬɶ� ɢɥɢ� ɚɧɚɥɢɡɢɪɨɜɚɬɶ�� Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ�

ɞɨɪɨɠɧɵɣ�ɞɢɫɩɟɬɱɟɪ�ɫɬɚɥ�ɛɨɥɟɟ�ɚɤɬɢɜɧɨ�ɩɥɚɧɢɪɨɜɚɬɶ�ɢ�ɭɩɪɚɜɥɹɬɶ�ɩɟɪɟɜɨɡɨɱɧɵɦ�ɩɪɨɰɟɫɫɨɦ��

ɟɝɨ�ɧɚɞɨ�ɨɛɟɫɩɟɱɢɬɶ�ɢɧɮɨɪɦɚɰɢɟɣ�ɧɚ�ɧɟɫɤɨɥɶɤɨ�ɱɚɫɨɜ� ɜɩɟɪɟɞ� ɬɟɤɭɳɢɯ� ɫɨɛɵɬɢɣ��Ʉɚɤ� ɷɬɨɝɨ�

ɞɨɫɬɢɝɧɭɬɶ�� ɪɚɫɫɦɨɬɪɢɦ� ɞɚɥɟɟ�� Ɋɟɚɥɢɡɚɰɢɹ� ɩɪɨɝɧɨɡɧɨɝɨ� ɷɬɚɩɚ� ɪɚɡɜɢɬɢɹ� ɋȾ� ɉɋ� ɩɨɡɜɨɥɢɬ�

ɩɟɪɟɣɬɢ� ɤ� ɭɩɪɚɜɥɹɸɳɟɦɭ� ɷɬɚɩɭ�� ɋɭɬɶ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɟɪɟɜɨɡɤɚɦɢ� ɦɨɠɟɬ� ɛɵɬɶ�

ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ� ɜ� ɫɥɟɞɭɸɳɟɦ� ɩɪɢɧɰɢɩɟ�� Ⱦɢɫɩɟɬɱɟɪɫɤɢɣ� ɚɩɩɚɪɚɬ� ɞɨɥɠɟɧ�

ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ�ɫɨɩɨɫɬɚɜɥɹɬɶ�ɢ�ɩɪɢɜɨɞɢɬɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɟ�  

x ɩɪɟɞɫɬɨɹɳɢɟ�ɪɚɡɦɟɪɵ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɫ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɥɢɧɢɣ�  

x ɩɨɞɜɨɞɢɦɵɣ� ɜɚɝɨɧɨɩɨɬɨɤ� ɫ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ�

ɫɬɚɧɰɢɣ�  

x ɤɨɥɢɱɟɫɬɜɨ�ɞɨɫɬɚɜɥɹɟɦɵɯ�ɦɟɫɬɧɵɯ�ɜɚɝɨɧɨɜ�ɫ�ɜɵɝɪɭɡɨɱɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɶɸ�ɝɪɭɡɨɜɵɯ�

ɮɪɨɧɬɨɜ�  

x ɱɢɫɥɨ�ɮɨɪɦɢɪɭɟɦɵɯ�ɫɨɫɬɚɜɨɜ�ɫ�ɝɪɚɮɢɤɨɦ�ɞɜɢɠɟɧɢɹ�ɢ�ɬ��ɞ�  

ɗɬɨɬ� ɩɪɢɧɰɢɩ� ɨɩɪɟɞɟɥɹɟɬ� ɨɫɧɨɜɧɵɟ� ɡɚɞɚɱɢ� ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ� ɚɩɩɚɪɚɬɚ�� ȼɫɟ� ɡɜɟɧɶɹ�

ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɭɩɪɚɜɥɹɟɦɵɦɢ�� ɂɧɚɱɟ� ɧɟɪɟɞɤɨ� ɤ� ɭɱɚɫɬɤɚɦ� ɩɨɞɜɨɞɹɬ�

ɛɨɥɶɲɟ� ɩɨɟɡɞɨɜ�� ɱɟɦ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɩɭɫɬɢɬɶ� ɦɚɤɫɢɦɚɥɶɧɵɣ� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ�� ɧɚ�

ɫɨɪɬɢɪɨɜɨɱɧɵɟ� ɫɬɚɧɰɢɢ� ɩɨɫɬɭɩɚɟɬ� ɜɚɝɨɧɨɜ� ɛɨɥɶɲɟ�� ɱɟɦ� ɨɧɚ� ɦɨɠɟɬ� ɩɟɪɟɪɚɛɨɬɚɬɶ� ɜ�

ɨɩɬɢɦɚɥɶɧɨɦ� ɪɟɠɢɦɟ�� ɧɚ� ɝɪɭɡɨɜɵɟ� ɮɪɨɧɬɵ� ɩɨɞɜɨɞɹɬ� ɛɨɥɶɲɟ� ɜɚɝɨɧɨɜ�� ɱɟɦ� ɩɨɡɜɨɥɹɟɬ�

ɜɵɝɪɭɡɨɱɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ��ɮɨɪɦɢɪɭɸɬ�ɫɨɫɬɚɜɨɜ�ɛɨɥɶɲɟ��ɱɟɦ�ɫɜɨɟɜɪɟɦɟɧɧɨ�ɦɨɝɭɬ�ɨɛɟɫɩɟɱɢɬɶ�

ɥɨɤɨɦɨɬɢɜɚɦɢ�ɢ�ɥɨɤɨɦɨɬɢɜɧɵɦɢ�ɛɪɢɝɚɞɚɦɢ�� 

ɉɟɪɟɜɨɡɨɱɧɵɣ� ɩɪɨɰɟɫɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ² ɨɞɧɚ� ɢɡ� ɧɚɢɛɨɥɟɟ� ɫɥɨɠɧɵɯ�

ɫɢɫɬɟɦ�� ɋɥɨɠɧɨɫɬɶ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɨɝɪɨɦɧɨɝɨ� ɱɢɫɥɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�

ɨɛɴɟɤɬɨɜ��ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ�ɜɦɟɫɬɟ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɧɟɩɪɨɫɬɵɦ��ɚ�ɧɟɪɟɞɤɨ�ɧɟɹɜɧɵɦ�



50 

ɨɛɪɚɡɨɦ�� ɉɨɜɟɞɟɧɢɟ� ɨɞɧɨɝɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɨɛɴɟɤɬɨɜ� ɜɥɢɹɟɬ� ɧɚ� ɩɨɜɟɞɟɧɢɟ� ɞɪɭɝɢɯ��

ɋɥɨɠɧɨɫɬɶ� ɡɚɜɢɫɢɬ� ɧɟ� ɬɨɥɶɤɨ� ɨɬ� ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ�� ɧɨ� ɢ� ɨɬ� ɱɢɫɥɚ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�

ɨɛɴɟɤɬɨɜ�� ɋɥɨɠɧɵɟ� ɫɢɫɬɟɦɵ� ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ�� ɤɨɧɰɟɧɬɪɢɪɭɹ� ɜɧɢɦɚɧɢɟ� ɥɢɛɨ� ɧɚ�

ɨɛɴɟɤɬɚɯ�� ɥɢɛɨ� ɧɚ� ɩɪɨɰɟɫɫɚɯ�� ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�

ɭɩɨɪɹɞɨɱɟɧɧɭɸ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɨɛɴɟɤɬɨɜ�� ɤɨɬɨɪɵɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɜɨɡɨɤ� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�

ɞɪɭɝ� ɫ� ɞɪɭɝɨɦ� ɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ� ɤɚɤ� ɟɞɢɧɨɝɨ�

ɰɟɥɨɝɨ�� Ⱦɥɹ� ɬɚɤɢɯ� ɫɥɨɠɧɵɯ� ɫɢɫɬɟɦ�� ɤɚɤ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ�� ɧɟɜɨɡɦɨɠɧɨ�

ɨɪɝɚɧɢɡɨɜɚɬɶ� ɨɩɬɢɦɚɥɶɧɨɟ� ɭɩɪɚɜɥɟɧɢɟ�� ɧɟ� ɢɦɟɹ� ɚɞɟɤɜɚɬɧɨɣ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ�� ɋ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɦɨɞɟɥɟɣ� ɨɬɨɛɪɚɠɟɧɢɹ� ɪɚɛɨɬɵ� ɫɬɚɧɰɢɣ�� ɩɟɪɟɝɨɧɨɜ�� ɭɱɚɫɬɤɨɜ�� ɥɢɧɢɣ��

ɧɚɩɪɚɜɥɟɧɢɣ� ɦɨɠɧɨ� ɩɥɚɧɢɪɨɜɚɬɶ� ɩɪɟɞɫɬɨɹɳɭɸ� ɪɚɛɨɬɭ�� ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ� ɜɵɹɜɥɹɬɶ�

ɡɚɬɪɭɞɧɟɧɢɹ� ɢ� ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ�� ɪɟɝɭɥɢɪɨɜɨɱɧɵɦɢ� ɦɟɪɚɦɢ� ɭɫɬɪɚɧɹɬɶ� ɩɪɟɩɹɬɫɬɜɢɹ� ɢ�

ɜɵɪɚɛɚɬɵɜɚɬɶ�ɭɩɪɚɜɥɹɸɳɢɟ�ɪɟɲɟɧɢɹ� 

5.1.1. ɉɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱɢ� ɪɚɡɪɚɛɨɬɤɢ ɂɆ� ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�
ɩɟɪɟɜɨɡɨɤ ɫɟɪɵ  

Ɂɚɞɚɱɚ: Ɋɚɡɪɚɛɨɬɚɬɶ ɢɦɢɬɚɰɢɨɧɧɭɸ� ɦɨɞɟɥɶ ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ�

ɫɟɪɵ��ɭɱɢɬɵɜɚɹ�ɫɩɟɰɢɮɢɤɭ�ɨɬɪɚɫɥɢ�ɢ�ɨɬɪɚɠɚɹ�ɨɩɟɪɚɰɢɢ�ɫ�Ƚȼ� 

ɐɟɥɶ�� ɩɨɥɭɱɢɬɶ� ɩɪɨɝɧɨɡ� ɫɨɫɬɨɹɧɢɹ� ȽɈȼ� ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ� ɨɬɤɥɨɧɟɧɢɹ� ɮɚɤɬɢɱɟɫɤɨɝɨ�

ɫɨɫɬɨɹɧɢɹ�ȽɈȼ�ɨɬ�ɩɥɚɧɨɜɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ȽɈȼ� 

ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ� 

- ɞɚɧɧɵɟ�ɨ�ɫɬɚɧɰɢɹɯ�ɪɚɡɝɪɭɡɤɢ/ɩɨɝɪɭɡɤɢ� 

- ȽɈȼ� 

- ɞɚɧɧɵɟ�ɨ�Ƚȼ�ɢ�Ƚɐ� 

- ɞɚɧɧɵɟ�ɨɛ�ɭɱɚɫɬɤɚɯ�ɩɭɬɢ� 

- ɨɩɟɪɚɰɢɢ� 

Ɉɩɢɲɟɦ�ɩɪɨɰɟɫɫ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɞɥɹ�ɤɨɧɤɪɟɬɧɨɣ�ɡɚɞɚɱɢ� 

ɂɦɟɟɬɫɹ� ɧɟɫɤɨɥɶɤɨ� ɩɭɧɤɬɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ�ɠɢɞɤɨɣ� ɢ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ� ɫɟɪɵ�� ɤɨɬɨɪɚɹ�

ɩɨɫɬɚɜɥɹɟɬɫɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɜ� ɫɩɟɰɢɚɥɶɧɵɯ� ɜɚɝɨɧɚɯ� ɪɹɞɭ� ɩɨɬɪɟɛɢɬɟɥɟɣ��

ɉɭɧɤɬɨɜ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɟɪɵ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɜɚ� ɢ� ɩɥɚɧɢɪɭɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ�

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɨɞɧɨɝɨ�ɢɡ�ɧɢɯ�� 

Ɉɛɴɟɦɵ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɟɪɵ� ɞɨɫɬɚɬɨɱɧɵ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɩɨɬɪɟɛɢɬɟɥɟɣ� ɫɟɪɨɣ� ɫ�

ɥɸɛɨɝɨ� ɡɚɜɨɞɚ-ɩɪɨɢɡɜɨɞɢɬɟɥɹ�� ɂɦɟɸɬɫɹ� ɨɝɪɚɧɢɱɟɧɢɹ� ɧɚ� ɫɤɨɪɨɫɬɢ� ɩɨɝɪɭɡɤɢ� ɤɚɤ�

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ��ɬɚɤ�ɢ�ɠɢɞɤɨɣ�ɫɟɪɵ�� 
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ɉɨɝɪɭɡɤɚ� ɠɢɞɤɨɣ� ɫɟɪɵ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɫɩɟɰɢɚɥɶɧɵɯ� ɷɫɬɚɤɚɞɚɯ� ɡɚɜɨɞɨɜ-

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ� ɢ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ���� ɜɚɝɨɧɨɜ� ɫ� ɞɜɭɯ� ɫɬɨɪɨɧ� ɷɫɬɚɤɚɞɵ��

ɨɞɧɨɜɪɟɦɟɧɧɨ� ɡɚɝɪɭɠɚɟɬɫɹ� ɜ� ɬɟɱɟɧɢɟ� ɧɨɪɦɚɬɢɜɧɨɝɨ� ɜɪɟɦɟɧɢ�� ɉɨɝɪɭɡɤɚ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�

ɫɟɪɵ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɫɩɟɰɢɚɥɶɧɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ�ɢ�ɢɦɟɟɬ�ɫɥɟɞɭɸɳɭɸ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ�� 

- ɧɚ�ɫɬɚɧɰɢɢ�Ʉɚɪɝɚɥɚ�ɦɨɝɭɬ�ɡɚɝɪɭɠɚɬɶ����ɜɚɝɨɧɨɜ�ɜ�ɫɭɬɤɢ�ɬɜɟɪɞɨɣ�ɫɟɪɵ�ɢ����ɜɚɝɨɧɨɜ�

ɠɢɞɤɨɣ�� 

- ɧɚ� ɫɬɚɧɰɢɢ� Ⱥɤɫɚɪɚɣɫɤɚɹ-�� ɦɨɝɭɬ� ɡɚɝɪɭɠɚɬɶ� ���� ɜɚɝɨɧɨɜ� ɬɜɟɪɞɨɣ� ɢ� � ���� ɜɚɝɨɧɨɜ�

ɠɢɞɤɨɣ�ɫɟɪɵ�ɜ�ɫɭɬɤɢ� 

ɉɨɝɪɭɠɟɧɧɵɟ�ɜɚɝɨɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɹɜɤɨɣ�ɩɨɞɚɸɬɫɹ�ɧɚ�ɫɬɚɧɰɢɸ�ɊɀȾ�ɢ�ɫ�ɷɬɨɝɨ�

ɦɨɦɟɧɬɚ� ɜɪɟɦɟɧɢ� ɧɚɯɨɞɹɬɫɹ� ɩɨɞ� ɭɩɪɚɜɥɟɧɢɟɦ� ɫɥɭɠɛ� ɊɀȾ�� ɉɨ� ɢɫɬɟɱɟɧɢɢ� ɧɨɪɦɚɬɢɜɧɨɝɨ�

ɜɪɟɦɟɧɢ� ɞɨɫɬɚɜɤɢ�� ɢɡɜɟɫɬɧɨɝɨ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɩɭɧɤɬɚ� ɧɚɡɧɚɱɟɧɢɹ�� ɜɚɝɨɧɵ� ɩɨɫɬɭɩɚɸɬ� ɩɨɞ�

ɪɚɡɝɪɭɡɤɭ�ɧɚ� ɫɬɚɧɰɢɢ�ɩɨɬɪɟɛɢɬɟɥɹ��Ɋɚɡɝɪɭɡɤɚ� ɬɚɤɠɟ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɧɚ� ɷɫɬɚɤɚɞɚɯ�� ɤɨɥɢɱɟɫɬɜɨ�

ɦɟɫɬ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɪɚɡɝɪɭɡɤɢ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɩɭɧɤɬɚ�ɧɚɡɧɚɱɟɧɢɹ�ɢɡɜɟɫɬɧɨ��ɢɡɜɟɫɬɧɵ�

ɬɚɤɠɟ�ɢ�ɧɨɪɦɚɬɢɜɧɵɟ�ɜɪɟɦɟɧɚ�ɪɚɡɝɪɭɡɤɢ�ɜ�ɷɬɢɯ�ɩɭɧɤɬɚɯ�� 

ȼ� ɤɚɠɞɨɦ� ɩɭɧɤɬɟ� ɩɨɝɪɭɡɤɢ� ɫɟɪɵ�� ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɮɢɥɢɚɥɚɦɢ� Ƚɚɡɩɪɨɦɬɪɚɧɫɚ��

ɢɦɟɸɬɫɹ� ɩɨɞɴɟɡɞɧɵɟ� ɩɭɬɢ� ɧɚ� ɤɨɬɨɪɵɯ� ɦɨɝɭɬ� ɫɬɨɹɬɶ� ɤɚɤ� ɝɪɭɠɟɧɵɟ� ɫɨɫɬɚɜɵ� ɜ� ɨɠɢɞɚɧɢɢ�

ɨɬɩɪɚɜɤɢ�ɧɚ�ɫɬɚɧɰɢɸ�ɊɀȾ��ɬɚɤ�ɢ�ɩɭɫɬɵɟ�ɜɚɝɨɧɵ�ɜ�ɨɠɢɞɚɧɢɢ�ɩɨɝɪɭɡɤɢ�ɫɟɪɵ�ɢ�ɪɟɡɟɪɜɧɵɣ�ɩɚɪɤ�

ɜɚɝɨɧɨɜ�� Ɉɛɴɟɦɵ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɨɝɪɚɧɢɱɟɧɵ�� ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɧɚ� ɧɢɯ� ɦɨɠɟɬ� ɫɬɨɹɬɶ�

ɨɝɪɚɧɢɱɟɧɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɩɨɪɨɠɧɢɯ� ɜɚɝɨɧɨɜ�� ɨɠɢɞɚɸɳɢɯ� ɩɨɝɪɭɡɤɭ�� ɢɡɛɵɬɨɱɧɵɯ� ɜɚɝɨɧɨɜ��

ɝɪɭɠɟɧɵɯ�ɜɚɝɨɧɨɜ��ɨɠɢɞɚɸɳɢɯ�ɨɬɩɪɚɜɤɭ�ɧɚ�ɫɬɚɧɰɢɸ�ɊɀȾ.  

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɦɟɟɬɫɹ�1�ɩɭɧɤɬɨɜ�ɧɚɡɧɚɱɟɧɢɹ��ɜ�ɤɨɬɨɪɵɟ�ɩɨɫɬɚɜɥɹɟɬɫɹ�ɫɟɪɚ�� 

ȼ� ɤɚɠɞɨɦ� ɩɭɧɤɬɟ� ɩɨɬɪɟɛɥɟɧɢɹ� ɮɨɪɦɢɪɭɟɬɫɹ� ɠɟɥɚɬɟɥɶɧɵɣ� ɝɪɚɮɢɤ� ɩɪɢɟɦɚ� ɫɟɪɵ��

ɜɤɥɸɱɚɸɳɢɣ�ɤɨɥɢɱɟɫɬɜɨ�ɠɢɞɤɨɣ�ɢ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ�ɢ�ɠɟɥɚɬɟɥɶɧɵɟ�ɫɪɨɤɢ�ɟɟ�ɩɨɫɬɚɜɤɢ��

Ƚɪɚɮɢɤ� ɩɪɢɟɦɚ� ɮɨɪɦɢɪɭɟɬɫɹ� ɫ� ɭɱɟɬɨɦ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɢ� ɜɨɡɦɨɠɧɨɫɬɟɣ�

ɩɭɧɤɬɚ�ɩɨɬɪɟɛɥɟɧɢɹ�� 

ɀɟɥɚɬɟɥɶɧɵɣ�ɝɪɚɮɢɤ�ɫɨɝɥɚɫɭɟɬɫɹ�ɫ�ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ�Ƚɚɡɩɪɨɦɬɪɚɧɫɚ�ɡɚ�ɨɩɪɟɞɟɥɟɧɧɵɣ�

ɫɪɨɤ� �ɞɨ� ��� ɞɧɟɣ�� ɞɨ� ɧɚɱɚɥɚ� ɦɟɫɹɰɚ� ɢ� ɩɨɫɥɟ� ɫɨɝɥɚɫɨɜɚɧɢɹ� ɫ� ɜɨɡɦɨɠɧɨɫɬɶɸ� ɧɟɤɨɬɨɪɵɯ�

ɢɡɦɟɧɟɧɢɣ�ɩɪɢɧɢɦɚɟɬɫɹ�ɤ�ɢɫɩɨɥɧɟɧɢɸ��Ɉɞɧɚɤɨ�ɦɨɝɭɬ�ɩɨɞɚɜɚɬɶɫɹ�©ɤɨɪɪɟɤɬɢɪɨɜɤɢª�ɢ�ɡɚ���ɞɧɹ�

ɞɨ�ɨɬɩɪɚɜɤɢ�ɝɪɭɡɚ��ɧɨ�ɫ�ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɫɬɨɢɦɨɫɬɶɸ�� 

ȼ� ɩɭɧɤɬɵ� ɞɨɫɬɚɜɤɢ� ɬɪɟɛɭɟɬɫɹ� ɩɟɪɟɜɟɡɬɢ� ɡɚɪɚɧɟɟ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ  ɬɨɧɧ�

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ�ɢ�ɠɢɞɤɨɣ�ɫɟɪɵ��ɂɦɟɟɬɫɹ�ɞɜɚ�ɬɢɩɚ�ɜɚɝɨɧɨɜ��ɉɨɥɭɜɚɝɨɧɵ�ɢɫɩɨɥɶɡɭɸɬɫɹ�

ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ� ɫɟɪɵ� ɢ� ɰɢɫɬɟɪɧɵ�� ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɩɟɪɟɜɨɡɤɢ�

ɠɢɞɤɨɣ�ɫɟɪɵ�� 

ȼɦɟɫɬɢɦɨɫɬɶ�ɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ�ɫɨɫɬɚɜɥɹɟɬ���-���ɬɨɧɧ��ȼɫɟɝɨ�ɢɦɟɟɬɫɹ�;�ɜɚɝɨɧɨɜ�ɢ�<�

ɰɢɫɬɟɪɧ�� 
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ɉɭɫɬɵɟ� ɜɚɝɨɧɵ� ɤ� ɦɟɫɬɚɦ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɫɟɪɵ� ɩɨɫɵɥɚɸɬɫɹ� ɨɛɵɱɧɨ� ɝɪɭɩɩɚɦɢ�� ɚ� ɧɟ�

©ɪɨɫɫɵɩɶɸª��ɩɨɫɤɨɥɶɤɭ�ɞɥɹ�ɝɪɭɩɩ�ɢɦɟɸɬɫɹ�ɫɤɢɞɤɢ��ɡɚɜɢɫɹɳɢɟ�ɨɬ�ɪɚɡɦɟɪɚ�ɝɪɭɩɩɵ��ȿɳɟ�ɛɨɥɟɟ�

ɜɵɝɨɞɧɨ� ɩɨɫɵɥɚɬɶ� ɜɚɝɨɧɵ� ɤɚɤ� ɧɚɝɪɭɠɟɧɧɵɟ�� ɬɚɤ� ɢ� ɩɭɫɬɵɟ� ɨɬɞɟɥɶɧɵɦɢ� ɩɨɟɡɞɚɦɢ�� ɬɚɤ�

ɧɚɡɵɜɚɟɦɵɦɢ� ɩɪɹɦɵɦɢ� ɦɚɪɲɪɭɬɚɦɢ�� Ɉɛɵɱɧɨ� ɬɚɤɢɟ� ɩɨɟɡɞɚ� ɫɨɫɬɨɹɬ� ɢɡ� ��� ɜɚɝɨɧɨɜ� ɞɥɹ�

ɞɨɫɬɚɜɤɢ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ� ɫɟɪɵ� ɢ� ɢɡ� ��-��� ɜɚɝɨɧɨɜ� ɞɥɹ� ɞɨɫɬɚɜɤɢ� ɠɢɞɤɨɣ� ɫɟɪɵ�� Ɉɛɳɚɹ�

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ�ɩɨɟɡɞɚ�ɩɨ� ɬɪɟɛɨɜɚɧɢɹɦ�ɊɀȾ�ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ������ ɬɨɧɧ��ɇɚ� ɬɚɤɢɟ�

ɩɨɟɡɞɚ� ɞɚɸɬɫɹ� ɡɧɚɱɢɬɟɥɶɧɵɟ� ɫɤɢɞɤɢ� ɞɨ� ����� ɚ� ɢɯ� ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ� ɫɤɨɪɨɫɬɶ� ɫɨɫɬɚɜɥɹɟɬ� ����

ɤɦ�ɫɭɬɤɢ��ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ��ɩɨɫɵɥɚɟɦɵɯ�ɡɚɤɚɡɱɢɤɭ�

ɧɟ�ɜ�ɨɬɞɟɥɶɧɨɦ�ɦɚɪɲɪɭɬɟ��©ɪɨɫɫɵɩɶɸª��ɫɨɫɬɚɜɥɹɟɬ��0��ɤɦ�ɫɭɬɤɢ�� 

ɋ� ɤɚɠɞɨɝɨ� ɡɚɜɨɞɚ� ɜ� ɫɭɬɤɢ� ɦɨɠɟɬ� ɨɬɩɪɚɜɥɹɬɶɫɹ� ɞɨ� �-�� ɩɨɟɡɞɨɜ� ɫ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�

ɫɟɪɨɣ�ɢ�ɱɟɪɟɡ�ɫɭɬɤɢ�ɩɨɟɡɞ�ɫ�ɠɢɞɤɨɣ�ɫɟɪɨɣ�� 

ɋɬɚɬɢɫɬɢɤɚ� ɩɨ� ɡɚɞɟɪɠɤɚɦ� ɩɨɫɬɚɜɨɤ�� ɡɚɞɟɪɠɟɤ� ɩɨ� ɩɨɝɪɭɡɤɚɦ� ɢ� ɨɬɝɪɭɡɤɚɦ� ɫɟɪɵ� ɢ�

ɨɬɤɥɨɧɟɧɢɹɦ�ɨɬ�ɩɥɚɧɚ�ɧɟ�ɫɨɛɢɪɚɟɬɫɹ�� 

Ɇɚɪɲɪɭɬɵ� ɞɨɫɬɚɜɤɢ� �ɬ�� ɟ�� ɩɟɪɟɱɟɧɶ� ɫɬɚɧɰɢɣ� ɞɜɢɠɟɧɢɹ�� ɜɚɝɨɧɨɜ� ɜ� ɨɫɧɨɜɧɨɦ�

ɨɩɪɟɞɟɥɹɸɬɫɹ�ɫɥɭɠɛɚɦɢ�ɊɀȾ�� 

Ⱦɨɫɬɚɬɨɱɧɨ�ɱɚɫɬɨ� ɭɠɟ� ɜ�ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ�ɩɟɪɟɜɨɡɨɤ�ɜɨɡɧɢɤɚɸɬ�ɫɢɬɭɚɰɢɢ��ɤɨɝɞɚ�

ɡɚɤɚɡɱɢɤɢ� ɬɪɟɛɭɸɬ� ɭɜɟɥɢɱɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɚ�� ɬ�� ɟ�� ɬɪɟɛɭɟɬɫɹ� ɨɪɝɚɧɢɡɨɜɚɬɶ�

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ�� Ⱦɥɹ� ɷɬɨɝɨ� ɬɪɟɛɭɟɬɫɹ� ɨɰɟɧɢɬɶ� ɬɟɤɭɳɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ��

ɩɨɥɭɱɚɟɦɭɸ�ɜɵɝɨɞɭ�ɢ�ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɪɚɫɩɢɫɚɧɢɟ�ɨɬɩɪɚɜɤɢ�ɩɨɟɡɞɨɜ�ɫ�ɝɪɭɡɚɦɢ�� 

Ɂɚɞɟɪɠɤɢ�ɞɚɠɟ�ɩɨ�ɜɢɧɟ�ɊɀȾ�ɭɜɟɥɢɱɢɜɚɸɬ�ɩɟɪɢɨɞ�ɨɛɨɪɚɱɢɜɚɟɦɨɫɬɢ�ɜɚɝɨɧɨɜ��ɗɬɨ�ɩɨ�

ɜɨɡɦɨɠɧɨɫɬɢ�ɧɚɞɨ�ɬɚɤɠɟ�ɭɱɢɬɵɜɚɬɶ�� 

Ɉɞɧɨɣ� ɢɡ� ɡɚɞɚɱ�� ɪɟɲɚɟɦɵɯ ɜ� ɞɚɧɧɨɦ� ɞɢɩɥɨɦɧɨɦ� ɩɪɨɟɤɬɟ� ɹɜɥɹɟɬɫɹ� ɪɚɡɪɚɛɨɬɤɚ 

ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɀȾ�ɩɟɪɟɜɨɡɨɤ� 

5.1.2. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɪɚɦɤɢ 

 ɋɨɡɞɚɜɚɟɦɚɹ� ɦɨɞɟɥɶ� ɩɪɟɞɧɚɡɧɚɱɟɧɚ� ɞɥɹ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ�

ɫɟɪɵ��ɩɭɬɟɦ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɪɨɬɟɤɚɸɳɢɯ�ɜ�ɧɟɣ�ɩɪɨɰɟɫɫɨɜ�� 

Ⱦɚɧɧɚɹ� ɦɨɞɟɥɶ� ɩɨɡɜɨɥɢɬ� ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ� ɪɚɛɨɬɭ� ɩɪɟɞɩɪɢɹɬɢɹ� ɢ� ɩɨɥɭɱɢɬɶ�

ɧɟɨɛɯɨɞɢɦɵɟ�ɜɵɯɨɞɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɟɺ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� 

Ɉɫɧɨɜɧɚɹ� ɰɟɥɶ� ɫɢɫɬɟɦɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� - ɧɟ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞɵ� ɨ� ɩɨɜɟɞɟɧɢɟ� ɫɢɫɬɟɦɵ�

ɩɟɪɟɜɨɡɨɤ� ɩɪɢ� ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɚɯ� ɜɯɨɞɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�� ɚ� ɥɢɲɶ� ɩɪɟɞɨɫɬɚɜɢɬɶ� ɞɚɧɧɵɟ�

ɞɥɹ�ɢɯ�ɩɨɫɥɟɞɭɸɳɟɣ�ɨɛɪɚɛɨɬɤɢ�ɫɩɟɰɢɚɥɢɫɬɚɦ�ɢ�ɷɤɫɩɟɪɬɚɦ�ɜ�ɞɚɧɧɨɣ�ɨɛɥɚɫɬɢ� 
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5.1.3. ɉɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� �ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ) 

ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɤɢ�ɫɟɪɵ 

Ɋɚɡɪɚɛɨɬɚɬɶ� ɫɢɫɬɟɦɭ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ�� ɤɨɬɨɪɚɹ�

ɨɛɟɫɩɟɱɢɬ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ�ɫɬɚɧɰɢɣ�ɢ�Ƚȼ�ɢ�ɦɢɧɢɦɚɥɶɧɨɟ�ɨɬɤɥɨɧɟɧɢɟ�

ɫɨɫɬɨɹɧɢɣ�ɞɜɢɠɟɧɢɹ�Ƚȼ�ɢ�ɫɨɫɬɨɹɧɢɣ�ɫɬɚɧɰɢɣ�ɩɥɚɧ-ɝɪɚɮɢɤɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ: 

Ɉi
j = ɉi

j - Ɏij, 

ɝɞɟ� 

Ɉi
j  - ɜɪɟɦɟɧɧɨɟ�ɨɬɤɥɨɧɟɧɢɟ j-ɝɨ�ɫɨɫɬɨɹɧɢɹ ɨɬ�ɩɥɚɧ-ɝɪɚɮɢɤɚ ɜ�i-ɟ�ɫɭɬɤɢ,  

Ɉi
j = { Ɉ1

1 ; «�ɈN
1 ; Ɉ1

2 ��«��ɈN
2 ; «; ɈN

M }��ɝɞɟ�N ɢ�Ɇ�± ɢɧɞɟɤɫ�ɤɨɧɟɱɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ 

ɜ�ɤɨɧɟɱɧɵɟ�ɫɭɬɤɢ� 

ɉi
j -  ɩɥɚɧɨɜɨɟ�ɜɪɟɦɹ�ɧɚɫɬɭɩɥɟɧɢɹ j-ɝɨ�ɫɨɫɬɨɹɧɢɹ ɜ�i-ɟ�ɫɭɬɤɢ, 

ɉi
j = { ɉ1

1 ��«� ɉN
1 ; ɉ1

2 ��«��ɉN
2 ; «; ɉN

M }; 

Ɏij ± ɮɚɤɬɢɱɟɫɤɨɟ�ɜɪɟɦɹ�ɧɚɫɬɭɩɥɟɧɢɹ j-ɝɨ�ɫɨɫɬɨɹɧɢɹ ɜ�i-ɟ�ɫɭɬɤɢ� 

Ɏi
j = { Ɏ1

1 ��«�ɎN
1 ; Ɏ1

2 ��«��ɎN
2 ; «; ɎN

M }. 

ɉɪɨɝɧɨɡ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɞɜɢɠɟɧɢɹ� ɩɚɪɤɚ� � ɩɨɡɜɨɥɢɬ� ɩɨɜɵɫɢɬɶ�

ɤɚɱɟɫɬɜɨ� ɩɪɢɧɢɦɚɟɦɵɯ� ɪɟɲɟɧɢɣ� ɩɨ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɢ� ɡɚɪɚɧɟɟ� � ɨɩɪɟɞɟɥɹɬɶ�

ɜɨɡɦɨɠɧɨɫɬɶ�ɫɪɵɜɚ�ɡɚɤɚɡɨɜ�ɧɚ�ɩɟɪɟɜɨɡɤɢ�ɢ�ɧɟɷɮɮɟɤɬɢɜɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɚɝɨɧɨɜ�� 

Ɋɟɡɭɥɶɬɚɬɨɦ� ɩɪɨɝɧɨɡɚ� ɹɜɥɹɟɬɫɹ� ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ� ɢ� ɜɵɩɨɥɧɟɧɢɟ� ɝɪɚɮɢɤɚ�

ɩɟɪɟɜɨɡɨɤ� ɱɟɪɟɡ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɜɪɟɦɹ�� ɜɵɱɢɫɥɹɟɦɨɟ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɨɪɦɚɬɢɜɧɵɯ� ɢɥɢ�

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ� 

Ɍɪɟɛɭɟɬɫɹ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɜɵɩɨɥɧɟɧɢɟ� ɨɩɟɪɚɰɢɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɝɪɭɠɟɧɧɵɯ� ɢ�

ɩɨɪɨɠɧɢɯ� ɜɵɝɨɧɨɜ�� ɨɩɟɪɚɰɢɣ� ɩɨɝɪɭɡɤɢ� ± ɪɚɡɝɪɭɡɤɢ� ɢ� ɨɩɟɪɚɰɢɣ� ɩɨɞɝɨɬɨɜɤɢ� ɜɚɝɨɧɨɜ�� ɨɬ�

ɤɨɬɨɪɵɯ�ɡɚɜɢɫɢɬ�ɜɵɩɨɥɧɟɧɢɟ�ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɤɢ� 

Ⱦɜɢɠɟɧɢɟ� ɜɚɝɨɧɨɜ� ɜɵɩɨɥɧɹɟɬɫɹ� � ɊɀȾ� ɩɨ� ɡɚɹɜɤɚɦ� ɈɈɈ� ©Ƚɚɡɩɪɨɦɬɪɚɧɫª� ɩɪɢ�

ɫɜɨɟɜɪɟɦɟɧɧɨɣ�ɩɨɞɚɱɟ�ɜɚɝɨɧɨɜ� 

Ɉɩɟɪɚɰɢɢ�ɫ�ɜɚɝɨɧɚɦɢ�ɦɨɠɧɨ�ɜɵɩɨɥɧɹɬɶ�ɝɪɭɩɩɚɦɢ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɝɪɚɮɢɤɨɦ� 

ɉɪɟɞɥɚɝɚɟɬɫɹ�ɪɟɚɥɢɡɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɚɪɢɚɧɬɵ�ɩɪɨɝɧɨɡɚ�� 

Ɉɞɧɨɤɪɚɬɧɵɣ�ɩɪɨɝɨɧ�ɦɨɞɟɥɢ��ɬɪɟɛɭɟɬ�ɧɟɫɤɨɥɶɤɨ�ɦɢɧɭɬ�ɢɥɢ�ɫɟɤɭɧɞ�� 

- ɧɨɪɦɚɬɢɜɧɵɣ� ɩɪɨɝɧɨɡ� ± ɞɥɢɬɟɥɶɧɨɫɬɶ� ɢ� ɪɟɡɭɥɶɬɚɬ� ɜɫɟɯ� ɨɩɟɪɚɰɢɣ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ�

ɧɨɪɦɚɬɢɜɧɵɦ�ɞɨɤɭɦɟɧɬɚɦ��ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ��ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɨɩɟɪɚɰɢɣ��ɢɫɩɪɚɜɧɨɫɬɶ�ɢ�

ɪɟɫɭɪɫ�ɜɚɝɨɧɨɜ�� 

- ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɩɪɨɝɧɨɡ� - ɞɥɢɬɟɥɶɧɨɫɬɶ� ɢ� ɪɟɡɭɥɶɬɚɬ� ɜɫɟɯ� ɨɩɟɪɚɰɢɣ�

ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɞɚɧɧɵɦ� �ɦɢɧɢɦɚɥɶɧɵɦ�� ɫɪɟɞɧɢɦ� ɢɥɢ� ɦɚɤɫɢɦɚɥɶɧɵɦ�� ɩɨɥɭɱɟɧɧɵɦ� ɧɚ�

ɨɫɧɨɜɚɧɢɢ�ɨɛɪɚɛɨɬɤɢ�ɫɬɚɬɢɫɬɢɤɢ� 
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- ɫɥɭɱɚɣɧɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɩɪɨɝɧɨɡɚ� -  ɞɥɢɬɟɥɶɧɨɫɬɶ� ɢ� ɪɟɡɭɥɶɬɚɬ� ɜɫɟɯ� ɨɩɟɪɚɰɢɣ�

ɝɟɧɟɪɢɪɭɟɬɫɹ� ɝɟɧɟɪɚɬɨɪɚɦɢ� ɫɥɭɱɚɣɧɵɯ� ɱɢɫɟɥ� ɩɨ� ɞɚɧɧɵɦ�� ɩɨɥɭɱɟɧɧɵɦ� ɧɚ� ɨɫɧɨɜɚɧɢɢ�

ɨɛɪɚɛɨɬɤɢ�ɫɬɚɬɢɫɬɢɤɢ� 

ɋɬɚɬɢɫɬɢɱɟɫɤɚɹ� ɨɛɪɚɛɨɬɤɚ� ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɨɝɨɧɨɜ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�� ɞɨɫɬɚɬɨɱɧɚɹ�

ɞɥɹ�ɚɧɚɥɢɡɚ�ɜɨɡɦɨɠɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ�ɩɪɢ�ɫɥɨɠɢɜɲɢɣɫɹ�ɬɟɤɭɳɟɣ�

ɫɢɬɭɚɰɢɢ��ɬɪɟɛɭɟɬ�ɨɬ�ɧɟɫɤɨɥɶɤɢɯ�ɦɢɧɭɬ�ɞɨ�ɱɚɫɨɜ�� 

5.2. Ⱥɧɚɥɢɡ�ɂɆ�ɋɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɩɟɪɟɜɨɡɨɤ 

5.2.1. ɋɢɫɬɟɦɚ��ɦɨɞɟɥɢ�ɢ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

ɋɢɫɬɟɦɚ� ² ɷɬɨ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɨɛɴɟɤɬɨɜ�� ɧɚɩɪɢɦɟɪ� ɥɸɞɟɣ� ɢɥɢ� ɦɟɯɚɧɢɡɦɨɜ�� ɮɭɧɤ-

ɰɢɨɧɢɪɭɸɳɢɯ�ɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ�ɞɥɹ�ɞɨɫɬɢɠɟɧɢɹ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɰɟɥɢ��Ⱦɚɧɧɨɟ�

ɨɩɪɟɞɟɥɟɧɢɟ� ɩɪɟɞɥɨɠɟɧɨ� ɒɦɢɞɬɨɦ� ɢ� Ɍɟɣɥɨɪɨɦ� >6FKPLGW� DQG� 7D\ORU�� ����@�� ɇɚ� ɩɪɚɤɬɢɤɟ�

ɩɨɧɹɬɢɟ� ɫɢɫɬɟɦɵ� ɡɚɜɢɫɢɬ� ɨɬ� ɡɚɞɚɱ� ɤɨɧɤɪɟɬɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� Ɍɚɤ�� ɫɨɜɨɤɭɩɧɨɫɬɶ�ɩɪɟɞɦɟɬɨɜ��

ɤɨɬɨɪɵɟ�ɫɨɫɬɚɜɥɹɸɬ�ɫɢɫɬɟɦɭ�ɜ�ɨɞɧɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɢ��ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ�ɥɢɲɶ�ɩɨɞɦɧɨɠɟɫɬɜɨɦ�ɜ�ɢɧɨɣ�

ɫɢɫɬɟɦɟ��ɩɪɢ�ɩɪɨɜɟɞɟɧɢɢ�ɞɪɭɝɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�� 

ɋɨɫɬɨɹɧɢɟ� ɫɢɫɬɟɦɵ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɫɨɜɨɤɭɩɧɨɫɬɶ� ɩɟɪɟɦɟɧɧɵɯ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɞɥɹ�

ɨɩɢɫɚɧɢɹ� ɫɢɫɬɟɦɵ�ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɣ�ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɡɚɞɚɱɚɦɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ��

ɉɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɞɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɩɪɢɦɟɪɚɦɢ�ɩɟɪɟɦɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɣ�ɫɥɭɠɚɬ�ɱɢɫɥɨ�ɜɚɝɨɧɨɜ�ɜ�

ɝɪɭɩɩɟ, ɬɢɩ� ɜɚɝɨɧɨɜ� ɜɪɟɦɹ� ɨɛɫɥɭɠɢɜɚɧɢɹ�� ɩɭɧɤɬ ɧɚɡɧɚɱɟɧɢɹ� ɝɪɭɩɩɵ�� ɜɟɫ� ɩɟɪɟɜɨɡɢɦɨɝɨ�

ɝɪɭɡɚ��ɫɨɫɬɨɹɧɢɟ�ɝɪɭɩɩɵ. 

ɋɭɳɟɫɬɜɭɸɬ� ɫɢɫɬɟɦɵ� ɞɜɭɯ� ɬɢɩɨɜ�� ɞɢɫɤɪɟɬɧɵɟ� ɢ� ɧɟɩɪɟɪɵɜɧɵɟ�� ȼ� ɞɢɫɤɪɟɬɧɨɣ ɫɢɫɬɟɦɟ�

ɩɟɪɟɦɟɧɧɵɟ� ɫɨɫɬɨɹɧɢɹ� ɜ� ɪɚɡɥɢɱɧɵɟ� ɩɟɪɢɨɞɵ� ɜɪɟɦɟɧɢ� ɦɟɧɹɸɬɫɹ� ɦɝɧɨɜɟɧɧɨ�� ɋɢɫɬɟɦɚ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ ɹɜɥɹɟɬɫɹ�ɞɢɫɤɪɟɬɧɨɣ�ɫɢɫɬɟɦɨɣ��ɩɨɫɤɨɥɶɤɭ�ɩɟɪɟɦɟɧɧɵɟ�ɫɨɫɬɨɹɧɢɹ��

ɧɚɩɪɢɦɟɪ�ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɩɩ�ɜɚɝɨɧɨɜ�ɜ�ɞɜɢɠɟɧɢɢ�ɦɟɧɹɟɬɫɹ� ɬɨɥɶɤɨ�ɩɨ�ɨɬɩɪɚɜɤɢ�ɢɥɢ�ɩɪɢɛɵɬɢɢ�

ɧɨɜɨɣ� ɝɪɭɩɩɵ�� ɩɨ� ɨɤɨɧɱɚɧɢɢ� ɩɭɬɢ� ɝɪɭɩɩɵ�� ɪɚɧɟɟ� ɧɚɯɨɞɢɜɲɟɣɫɹ� ɜ� ɞɜɢɠɟɧɢɢ� ȼ ɧɟɩɪɟɪɵɜɧɨɣ 

ɫɢɫɬɟɦɟ�ɩɟɪɟɦɟɧɧɵɟ�ɦɟɧɹɸɬɫɹ�ɛɟɫɩɪɟɪɵɜɧɨ�ɜɨ�ɜɪɟɦɟɧɢ��ɋɚɦɨɥɟɬ��ɞɜɢɠɭɳɢɣɫɹ�ɜ�ɜɨɡɞɭɯɟ��ɦɨɠɟɬ�

ɫɥɭɠɢɬɶ� ɩɪɢɦɟɪɨɦ� ɧɟɩɪɟɪɵɜɧɨɣ� ɫɢɫɬɟɦɵ�� ɩɨɫɤɨɥɶɤɭ� ɩɟɪɟɦɟɧɧɵɟ� ɫɨɫɬɨɹɧɢɹ� �ɧɚɩɪɢɦɟɪ��

ɩɨɥɨɠɟɧɢɟ� ɢ� ɫɤɨɪɨɫɬɶ�� ɦɟɧɹɸɬɫɹ� ɩɨɫɬɨɹɧɧɨ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤɨ� ɜɪɟɦɟɧɢ�� ɇɚ� ɩɪɚɤɬɢɤɟ� ɫɢɫɬɟɦɚ�

ɪɟɞɤɨ�ɹɜɥɹɟɬɫɹ�ɩɨɥɧɨɫɬɶɸ�ɞɢɫɤɪɟɬɧɨɣ�ɢɥɢ�ɩɨɥɧɨɫɬɶɸ�ɧɟɩɪɟɪɵɜɧɨɣ. ɇɨ�ɜ�ɤɚɠɞɨɣ�ɫɢɫɬɟɦɟ��ɤɚɤ�

ɩɪɚɜɢɥɨ��ɩɪɟɜɚɥɢɪɭɟɬ�ɨɞɢɧ�ɬɢɩ�ɢɡɦɟɧɟɧɢɣ��ɉɨ�ɧɟɦɭ�ɦɵ�ɢ�ɨɩɪɟɞɟɥɹɟɦ�ɟɟ�ɥɢɛɨ�ɤɚɤ�ɞɢɫɤɪɟɬɧɭɸ��

ɥɢɛɨ�ɤɚɤ�ɧɟɩɪɟɪɵɜɧɭɸ�� 

ȼ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɦɨɦɟɧɬɵ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɛɨɥɶɲɢɧɫɬɜɚ� ɫɢɫɬɟɦ� ɜɨɡɧɢɤɚɟɬ�

ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɜɧɭɬɪɟɧɧɢɯ� ɨɬɧɨɲɟɧɢɹɯ�

ɦɟɠɞɭ� ɢɯ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɢɥɢ� ɜɵɱɢɫɥɟɧɢɹ� ɢɯ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɜ� ɧɨɜɵɯ� ɭɫɥɨɜɢɹɯ�
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ɷɤɫɩɥɭɚɬɚɰɢɢ�� ɇɚ Ɋɢɫ�� 5.1 ɢɡɨɛɪɚɠɟɧɵ� ɪɚɡɥɢɱɧɵɟ� ɫɩɨɫɨɛɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫɢɫɬɟɦɵ��

Ɋɚɫɫɦɨɬɪɢɦ�ɢɯ�ɩɨɞɪɨɛɧɟɟ� 

ɋɢɫɬɟɦɚ ɋɢɫɬɟɦɚ 

ɗɤɫɩɟɪɢɦɟɧɬ�
ɫ��ɪɟɚɥɶɧɨɣ�
ɫɢɫɬɟɦɨɣ

ɗɤɫɩɟɪɢɦɟɧɬ�
ɫ��ɪɟɚɥɶɧɨɣ�
ɫɢɫɬɟɦɨɣ

ɗɤɫɩɟɪɢɦɟɧɬ�
ɫ��ɦɨɞɟɥɶɸ�
ɫɢɫɬɟɦɵ

ɗɤɫɩɟɪɢɦɟɧɬ�
ɫ��ɦɨɞɟɥɶɸ�
ɫɢɫɬɟɦɵ

Ɏɢɡɢɱɟɫɤɚɹ�
ɦɨɞɟɥɶ

Ɏɢɡɢɱɟɫɤɚɹ�
ɦɨɞɟɥɶ

Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ�
ɪɟɲɟɧɢɟ

Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ�
ɪɟɲɟɧɢɟ

ɂɦɢɬɚɰɢɨɧɧɨɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ
ɂɦɢɬɚɰɢɨɧɧɨɟ�
ɦɨɞɟɥɢɪɨɜɚɧɢɟ

Ɇɚɬɟɦɚɬɢɱɟɫ
ɤɚɹ�ɦɨɞɟɥɶ

Ɇɚɬɟɦɚɬɢɱɟɫ
ɤɚɹ�ɦɨɞɟɥɶ

 

Ɋɢɫ��5.1. ɋɩɨɫɨɛɵ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ 

ɗɤɫɩɟɪɢɦɟɧɬ�ɫ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɨɣ�ɢɥɢ�ɦɨɞɟɥɶɸ�ɫɢɫɬɟɦɵ" ɉɪɢ�ɧɚɥɢɱɢɢ�ɜɨɡɦɨɠɧɨɫɬɢ�

ɮɢɡɢɱɟɫɤɢ�ɢɡɦɟɧɢɬɶ�ɫɢɫɬɟɦɭ��ɟɫɥɢ�ɷɬɨ�ɪɟɧɬɚɛɟɥɶɧɨ��ɢ�ɡɚɩɭɫɬɢɬɶ�ɟɟ�ɜ�ɞɟɣɫɬɜɢɟ�ɜ�ɧɨɜɵɯ�

ɭɫɥɨɜɢɹɯ�ɥɭɱɲɟ�ɜɫɟɝɨ�ɩɨɫɬɭɩɢɬɶ�ɢɦɟɧɧɨ�ɬɚɤ��ɩɨɫɤɨɥɶɤɭ�ɜ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɜɨɩɪɨɫ�ɨɛ�ɚɞɟɤɜɚɬɧɨɫɬɢ�

ɢɫɱɟɡɚɟɬ�ɫɚɦ�ɫɨɛɨɣ��Ɉɞɧɚɤɨ�ɱɚɫɬɨ�ɬɚɤɨɣ�ɩɨɞɯɨɞ�ɧɟɨɫɭɳɟɫɬɜɢɦ�ɥɢɛɨ�ɢɡ-ɡɚ�ɛɨɥɶɲɢɯ�ɡɚɬɪɚɬ�ɧɚ�

ɟɝɨ�ɨɫɭɳɟɫɬɜɥɟɧɢɟ��ɥɢɛɨ�ɜ�ɫɢɥɭ�ɪɚɡɪɭɲɢɬɟɥɶɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɫɚɦɭ�ɫɢɫɬɟɦɭ��Ȼɨɥɟɟ�ɬɨɝɨ��

ɫɢɫɬɟɦɚ�ɦɨɠɟɬ�ɢ�ɧɟ�ɫɭɳɟɫɬɜɨɜɚɬɶ�ɧɚ�ɫɚɦɨɦ�ɞɟɥɟ��ɧɨ�ɦɵ�ɯɨɬɢɦ�ɢɡɭɱɢɬɶ�ɪɚɡɥɢɱɧɵɟ�ɟɟ�

ɤɨɧɮɢɝɭɪɚɰɢɢ��ɱɬɨɛɵ�ɜɵɛɪɚɬɶ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɣ�ɫɩɨɫɨɛ�ɜɵɩɨɥɧɟɧɢɹ��Ⱦɥɹ�ɩɪɨɛɥɟɦɧɨɣ�

ɨɛɥɚɫɬɢ�ɞɚɧɧɨɝɨ�ɤɭɪɫɨɜɨɝɨ�ɩɪɨɟɤɬɚ�ɛɭɞɟɦ�ɩɪɨɜɨɞɢɬɶ�ɷɤɫɩɟɪɢɦɟɧɬ�ɫ�ɦɨɞɟɥɶɸ�ɫɢɫɬɟɦɵ��ɬɚɤ�ɤɚɤ�ɜ�

ɞɚɧɧɵɣ�ɦɨɦɟɧɬ�ɧɟ�ɫɭɳɟɫɬɜɭɟɬ�ɷɬɨɣ�ɫɢɫɬɟɦɵ��ɉɨɷɬɨɦɭ�ɧɟɨɛɯɨɞɢɦɨ�ɫɨɡɞɚɬɶ�ɆɈȾȿɅɖ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ�ɫɢɫɬɟɦɭ��ɢ�ɢɫɫɥɟɞɨɜɚɬɶ�ɟɟ�ɤɚɤ�ɡɚɦɟɧɢɬɟɥɶ�ɪɟɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ��ɉɪɢ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɦɨɞɟɥɢ�ɜɫɟɝɞɚ�ɜɨɡɧɢɤɚɟɬ�ɜɨɩɪɨɫ�² ɞɟɣɫɬɜɢɬɟɥɶɧɨ�ɥɢ ɨɧɚ�ɜ�ɬɚɤɨɣ���ɫɬɟɩɟɧɢ�

ɬɨɱɧɨ�ɨɬɪɚɠɚɟɬ�ɫɚɦɭ�ɫɢɫɬɟɦɭ��ɱɬɨɛɵ�ɦɨɠɧɨ�ɛɵɥɨ�ɩɪɢɧɹɬɶ�ɪɟɲɟɧɢɟ��ɨɫɧɨɜɵɜɚɹɫɶ�ɧɚ�

ɪɟɡɭɥɶɬɚɬɚɯ�ɢɫɫɥɟɞɨɜɚɧɢɹ� 

x Ɏɢɡɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ� ɢɥɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ"� ɉɪɢ� ɫɥɨɜɟ� ©ɦɨɞɟɥɶª�

ɛɨɥɶɲɢɧɫɬɜɨ� ɢɡ� ɧɚɫ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɟɛɟ� ɤɚɛɢɧɵ�� ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɜɧɟ� ɫɚɦɨɥɟɬɨɜ� ɧɚ�

ɬɪɟɧɢɪɨɜɨɱɧɵɯ� ɩɥɨɳɚɞɤɚɯ� ɢ� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɨɛɭɱɟɧɢɹ� ɩɢɥɨɬɨɜ�� ɥɢɛɨ� ɦɢɧɢɚɬɸɪɧɵɟ�
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ɫɭɩɟɪɬɚɧɤɟɪɵ��ɞɜɢɠɭɳɢɟɫɹ�ɜ�ɛɚɫɫɟɣɧɟ��ɗɬɨ�ɜɫɟ�ɩɪɢɦɟɪɵ�ɮɢɡɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ��ɢɦɟɧɭɟɦɵɯ�ɬɚɤɠɟ�

ɢɤɨɧɢɱɟɫɤɢɦɢ� ɢɥɢ� ɨɛɪɚɡɧɵɦɢ��� Ɉɧɢ� ɪɟɞɤɨ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɨɩɟɪɚɰɢɣ� ɢɥɢ�

ɚɧɚɥɢɡɟ�ɫɢɫɬɟɦ��ɇɨ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɫɨɡɞɚɧɢɟ�ɮɢɡɢɱɟɫɤɢɯ�ɦɨɞɟɥɟɣ�ɦɨɠɟɬ�ɨɤɚɡɚɬɶɫɹ�ɜɟɫɶɦɚ�

ɷɮɮɟɤɬɢɜɧɵɦ�ɩɪɢ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɢɥɢ�ɫɢɫɬɟɦ�ɭɩɪɚɜɥɟɧɢɹ��ɉɪɢɦɟɪɚɦɢ�ɦɨɝɭɬ�

ɫɥɭɠɢɬɶ�ɦɚɫɲɬɚɛɧɵɟ�ɧɚɫɬɨɥɶɧɵɟ�ɦɨɞɟɥɢ�ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ� ɫɢɫɬɟɦ�ɢ�� ɩɨ� ɤɪɚɣɧɟɣ�ɦɟɪɟ��

ɨɞɢɧ� ɫɥɭɱɚɣ� ɫɨɡɞɚɧɢɹ� ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɣ� ɮɢɡɢɱɟɫɤɨɣ� ɦɨɞɟɥɢ� ɡɚɜɟɞɟɧɢɹ� ɛɵɫɬɪɨɝɨ� ɩɢɬɚɧɢɹ� ɜ�

ɛɨɥɶɲɨɦ� ɦɚɝɚɡɢɧɟ�� ɜ� ɪɟɚɥɢɡɚɰɢɢ� ɤɨɬɨɪɨɣ� ɛɵɥɢ� ɡɚɞɟɣɫɬɜɨɜɚɧɵ� ɜɩɨɥɧɟ� ɪɟɚɥɶɧɵɟ� ɩɨɫɟɬɢɬɟɥɢ�

[Swart and Donno, 1981]. Ɉɞɧɚɤɨ� ɩɪɟɨɛɥɚɞɚɸɳɟɟ� ɛɨɥɶɲɢɧɫɬɜɨ� ɫɨɡɞɚɜɚɟɦɵɯ�ɦɨɞɟɥɟɣ� ɹɜɥɹɸɬɫɹ�

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ. Ɉɧɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɢɫɬɟɦɭ� ɩɨɫɪɟɞɫɬɜɨɦ ɥɨɝɢɱɟɫɤɢɯ� ɢɥɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ�

ɨɬɧɨɲɟɧɢɣ�� ɤɨɬɨɪɵɟ� ɡɚɬɟɦ� ɩɨɞɜɟɪɝɚɸɬɫɹ� ɨɛɪɚɛɨɬɤɟ� ɢ� ɢɡɦɟɧɟɧɢɹɦ�� ɱɬɨɛɵ� ɨɩɪɟɞɟɥɢɬɶ�� ɤɚɤ�

ɫɢɫɬɟɦɚ�ɪɟɚɝɢɪɭɟɬ�ɧɚ�ɢɡɦɟɧɟɧɢɹ��ɬɨɱɧɟɟ�± ɤɚɤ�ɛɵ�ɨɧɚ�ɪɟɚɝɢɪɨɜɚɥɚ��ɟɫɥɢ�ɛɵ�ɫɭɳɟɫɬɜɨɜɚɥɚ�ɧɚ�

ɫɚɦɨɦ�ɞɟɥɟ� ɇɚɜɟɪɧɨɟ��ɫɚɦɵɦ�ɩɪɨɫɬɵɦ�ɩɪɢɦɟɪɨɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ�ɹɜɥɹɟɬɫɹ�ɢɡɜɟɫɬɧɨɟ�

ɫɨɨɬɧɨɲɟɧɢɟ�d=rt, ɝɞɟ�d ² ɪɚɫɫɬɨɹɧɢɟ��r ² ɫɤɨɪɨɫɬɶ�ɩɟɪɟɦɟɳɟɧɢɹ��t ² ɜɪɟɦɹ�ɩɟɪɟɦɟɳɟɧɢɹ�� 

x Ⱥɧɚɥɢɬɢɱɟɫɤɨɟ�ɪɟɲɟɧɢɟ�ɢɥɢ�ɢɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ"�ɑɬɨɛɵ�ɨɬɜɟɬɢɬɶ�ɧɚ�

ɜɨɩɪɨɫɵ�ɨ� ɫɢɫɬɟɦɟ�� ɤɨɬɨɪɭɸ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�� ɫɥɟɞɭɟɬ� ɭɫɬɚɧɨɜɢɬɶ�� ɤɚɤ� ɷɬɭ�

ɦɨɞɟɥɶ�ɦɨɠɧɨ�ɩɨɫɬɪɨɢɬɶ��Ʉɨɝɞɚ�ɦɨɞɟɥɶ�ɞɨɫɬɚɬɨɱɧɨ�ɩɪɨɫɬɚ��ɦɨɠɧɨ�ɜɵɱɢɫɥɢɬɶ�ɟɟ�ɫɨɨɬɧɨɲɟɧɢɹ�ɢ�

ɩɚɪɚɦɟɬɪɵ� ɢ� ɩɨɥɭɱɢɬɶ� ɬɨɱɧɨɟ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ�� Ɉɞɧɚɤɨ� ɧɟɤɨɬɨɪɵɟ� ɚɧɚɥɢɬɢɱɟɫɤɢɟ�

ɪɟɲɟɧɢɹ�ɦɨɝɭɬ�ɛɵɬɶ�ɱɪɟɡɜɵɱɚɣɧɨ�ɫɥɨɠɧɵɦɢ�ɢ�ɬɪɟɛɨɜɚɬɶ�ɩɪɢ�ɷɬɨɦ�ɨɝɪɨɦɧɵɯ�ɤɨɦɩɶɸɬɟɪɧɵɯ�

ɪɟɫɭɪɫɨɜ�� ȿɫɥɢ� ɜ� ɫɥɭɱɚɟ� ɫ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ� ɦɨɞɟɥɶɸ� ɜɨɡɦɨɠɧɨ� ɚɧɚɥɢɬɢɱɟɫɤɨɟ� ɪɟɲɟɧɢɟ� ɢ� ɟɝɨ�

ɜɵɱɢɫɥɟɧɢɟ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɷɮɮɟɤɬɢɜɧɵɦ��ɥɭɱɲɟ�ɢɫɫɥɟɞɨɜɚɬɶ�ɦɨɞɟɥɶ�ɢɦɟɧɧɨ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɧɟ�

ɩɪɢɛɟɝɚɹ�ɤ�ɢɦɢɬɚɰɢɨɧɧɨɦɭ�ɦɨɞɟɥɢɪɨɜɚɧɢɸ��Ɉɞɧɚɤɨ�ɦɧɨɝɢɟ�ɫɢɫɬɟɦɵ�ɱɪɟɡɜɵɱɚɣɧɨ�ɫɥɨɠɧɵ��Ɉɧɢ�

ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɨɫɬɶɸ�ɢɫɤɥɸɱɚɸɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɚɧɚɥɢɬɢɱɟɫɤɨɝɨ�ɪɟɲɟɧɢɹ��ȼ�ɷɬɨɦ�ɫɥɭɱɚɟ�ɫɥɟɞɭɟɬ�

ɢɡɭɱɚɬɶ� ɫ� ɩɨɦɨɳɶɸ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɬɨ� ɟɫɬɶ�ɦɧɨɝɨɤɪɚɬɧɨɝɨ� ɢɫɩɵɬɚɧɢɹ�ɦɨɞɟɥɢ� ɫ�

ɧɭɠɧɵɦɢ�ɜɯɨɞɧɵɦɢ�ɞɚɧɧɵɦɢ��ɱɬɨɛɵ�ɨɩɪɟɞɟɥɢɬɶ�ɢɡ�ɜɥɢɹɧɢɟ�ɧɚ�ɜɵɯɨɞɧɵɟ�ɤɪɢɬɟɪɢɢ�ɨɰɟɧɤɢ�ɪɚɛɨɬɵ�

ɫɢɫɬɟɦɵ� 

ɂɦɢɬɚɰɢɨɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ� ɤɚɤ� ©ɦɟɬɨɞ� ɩɨɫɥɟɞɧɟɣ� ɧɚɞɟɠɞɵª�� ɢ� ɜ�

ɷɬɨɦ�ɟɫɬɶ�ɬɨɥɢɤɚ�ɩɪɚɜɞɵ��Ɉɞɧɚɤɨ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɫɢɬɭɚɰɢɣ�ɦɵ�ɛɵɫɬɪɨ�ɨɫɨɡɧɚɟɦ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�

ɩɪɢɛɟɝɧɭɬɶ� ɢɦɟɧɧɨ� ɤ� ɷɬɨɦɭ� ɫɪɟɞɫɬɜɭ�� ɩɨɫɤɨɥɶɤɭ� ɢɫɫɥɟɞɭɟɦɵɟ� ɫɢɫɬɟɦɵ� ɢ� ɦɨɞɟɥɢ� ɞɨɫɬɚɬɨɱɧɨ�

ɫɥɨɠɧɵ�ɢ�ɢɯ�ɧɭɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɞɨɫɬɭɩɧɵɦ�ɫɩɨɫɨɛɨɦ��[2]. 

ɍ� ɧɚɫ� ɟɫɬɶ� ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ� ɦɨɞɟɥɶ, ɤɨɬɨɪɭɸ� ɬɪɟɛɭɟɬɫɹ� ɢɫɫɥɟɞɨɜɚɬɶ� ɫ� ɩɨɦɨɳɶɸ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ� �ɞɚɥɟɟ�² ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ���ɉɪɟɠɞɟ� ɜɫɟɝɨ� ɧɚɦ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɢɣɬɢ� ɤ�
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ɜɵɜɨɞɭ� ɨ� ɫɪɟɞɫɬɜɚɯ� ɟɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ�� ȼ� ɷɬɨɣ� ɫɜɹɡɢ� ɫɥɟɞɭɟɬ� ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ� ɢɦɢɬɚɰɢɨɧɧɵɟ�

ɦɨɞɟɥɢ�ɩɨ�ɬɪɟɦ�ɚɫɩɟɤɬɚɦ� 

¾ ɋɬɚɬɢɱɟɫɤɚɹ� ɢɥɢ� ɞɢɧɚɦɢɱɟɫɤɚɹ"� ɋɬɚɬɢɱɟɫɤɚɹ� ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ�² ɷɬɨ�

ɫɢɫɬɟɦɚ� ɜ ɨɩɪɟɞɟɥɟɧɧɵɣ�ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�ɢɥɢ�ɠɟ� ɫɢɫɬɟɦɚ�� ɜ�ɤɨɬɨɪɨɣ�ɜɪɟɦɹ�ɩɪɨɫɬɨ�ɧɟ�ɢɝɪɚɟɬ�

ɧɢɤɚɤɨɣ� ɪɨɥɢ�� Ⱦɢɧɚɦɢɱɟɫɤɚɹ� ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɢɫɬɟɦɭ�� ɦɟɧɹɸɳɭɸɫɹ� ɜɨ�

ɜɪɟɦɟɧɢ�� ɉɨɫɬɪɨɢɜ� ɦɚɬɟɦɚɬɢɱɟɫɤɭɸ� ɦɨɞɟɥɶ�� ɫɥɟɞɭɟɬ� ɪɟɲɢɬɶ�� ɤɚɤɢɦ� ɨɛɪɚɡɨɦ� ɟɟ� ɦɨɠɧɨ�

ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɞɚɧɧɵɯ�ɨ�ɫɢɫɬɟɦɟ��ɤɨɬɨɪɭɸ�ɨɧɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ� 

¾ Ⱦɟɬɟɪɦɢɧɢɪɨɜɚɧɧɚɹ� ɢɥɢ� ɫɬɨɯɚɫɬɢɱɟɫɤɚɹ"� ȿɫɥɢ� ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ� ɧɟ�

ɫɨɞɟɪɠɢɬ� ɜɟɪɨɹɬɧɨɫɬɧɵɯ� �ɫɥɭɱɚɣɧɵɯ�� ɤɨɦɩɨɧɟɧɬɨɜ�� ɨɧɚ� ɧɚɡɵɜɚɟɬɫɹ� ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ�� ȼ�

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ� ɦɨɞɟɥɢ� ɪɟɡɭɥɶɬɚɬ� ɦɨɠɧɨ� ɩɨɥɭɱɢɬɶ� ɤɨɝɞɚ� ɞɥɹ� ɧɟɟ� ɡɚɞɚɧɵ� ɜɫɟ� ɜɯɨɞɧɵɟ�

ɜɟɥɢɱɢɧɵ� ɢ� ɡɚɜɢɫɢɦɨɫɬɢ�� ɞɚɠɟ� ɟɫɥɢ� ɜ� ɷɬɨɦ� ɫɥɭɱɚɟ� ɩɨɬɪɟɛɭɟɬɫɹ� ɛɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ�

ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɜɪɟɦɟɧɢ�� Ɉɞɧɚɤɨ� ɦɧɨɝɢɟ� ɫɢɫɬɟɦɵ� ɦɨɞɟɥɢɪɭɸɬɫɹ� ɫ� ɧɟɫɤɨɥɶɤɢɦɢ� ɫɥɭɱɚɣɧɵɦɢ�

ɜɯɨɞɧɵɦɢ� ɞɚɧɧɵɦɢ� ɤɨɦɩɨɧɟɧɬɨɜ�� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɱɟɝɨ� ɫɨɡɞɚɟɬɫɹ� ɫɬɨɯɚɫɬɢɱɟɫɤɚɹ� ɢɦɢɬɚɰɢɨɧɧɚɹ�

ɦɨɞɟɥɶ��Ȼɨɥɶɲɢɧɫɬɜɨ� ɫɢɫɬɟɦ�ɦɚɫɫɨɜɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ�ɢ� ɭɩɪɚɜɥɟɧɢɹ� ɡɚɩɚɫɚɦɢ�ɢɦɟɧɧɨ�ɬɚɤɢɦ�

ɨɛɪɚɡɨɦ� ɢ� ɦɨɞɟɥɢɪɭɟɬɫɹ�� ɋɬɨɯɚɫɬɢɱɟɫɤɢɟ ɢɦɢɬɚɰɢɨɧɧɵɟ� ɦɨɞɟɥɢ� ɜɵɞɚɸɬ� ɪɟɡɭɥɶɬɚɬ�� ɤɨɬɨɪɵɣ�

ɹɜɥɹɟɬɫɹ� ɫɥɭɱɚɣɧɵɦ� ɫɚɦ� ɩɨ� ɫɟɛɟ�� ɢ� ɩɨɷɬɨɦɭ� ɨɧ� ɦɨɠɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ� ɥɢɲɶ� ɤɚɤ� ɨɰɟɧɤɚ�

ɢɫɬɢɧɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɨɞɟɥɢ� 

¾ ɇɟɩɪɟɪɵɜɧɚɹ�ɢɥɢ�ɞɢɫɤɪɟɬɧɚɹ"�Ƚɨɜɨɪɹ�ɨɛɨɛɳɟɧɧɨ��ɦɵ�ɨɩɪɟɞɟɥɹɟɦ�ɞɢɫɤɪɟɬɧɭɸ�ɢ�

ɧɟɩɪɟɪɵɜɧɭɸ�ɦɨɞɟɥɢ�ɩɨɞɨɛɧɨ�ɪɚɧɟɟ�ɨɩɢɫɚɧɧɵɦ�ɞɢɫɤɪɟɬɧɨɣ�ɢ�ɧɟɩɪɟɪɵɜɧɨɣ�ɫɢɫɬɟɦɚɦ��ɋɥɟɞɭɟɬ�

ɡɚɦɟɬɢɬɶ�� ɱɬɨ� ɞɢɫɤɪɟɬɧɚɹ� ɦɨɞɟɥɶ� ɧɟ� ɜɫɟɝɞɚ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɞɢɫɤɪɟɬɧɨɣ�

ɫɢɫɬɟɦɵ�� ɢ� ɧɚɨɛɨɪɨɬ�� ɇɟɨɛɯɨɞɢɦɨ� ɥɢ� ɞɥɹ� ɤɨɧɤɪɟɬɧɨɣ� ɫɢɫɬɟɦɵ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɢɫɤɪɟɬɧɭɸ� ɢɥɢ�

ɧɟɩɪɟɪɵɜɧɭɸ�ɦɨɞɟɥɶ��ɡɚɜɢɫɢɬ�ɨɬ�ɡɚɞɚɱ�ɢɫɫɥɟɞɨɜɚɧɢɹ� 

Ⱦɥɹ� ɞɚɧɧɨɣ� ɡɚɞɚɱɢ� ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ� ɹɜɥɹɟɬɫɹ� � ɞɢɫɤɪɟɬɧɨɣ�� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɢ�

ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ��Ɍɨ�ɟɫɬɶ�ɞɢɫɤɪɟɬɧɨ�±ɫɨɛɵɬɢɣɧɚɹ�ɢɦɢɬɚɰɢɨɧɧɚɹ�ɦɨɞɟɥɶ. 

5.2.2. Ⱦɢɫɤɪɟɬɧɨ�ɫɨɛɵɬɢɣɧɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ 

Ⱦɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɩɨɫɬɪɨɟɧɢɹ� ɦɨɞɟɥɢ��

ɨɬɪɚɠɚɸɳɟɣ ɪɚɡɜɢɬɢɟ�ɫɢɫɬɟɦɵ�ɜɨ�ɜɪɟɦɟɧɢ��ɤɨɝɞɚ�ɫɨɫɬɨɹɧɢɹ�ɩɟɪɟɦɟɧɧɵɯ�ɦɟɧɹɸɬɫɹ�ɦɝɧɨɜɟɧɧɨ�ɜ�

ɤɨɧɤɪɟɬɧɵɟ� ɦɨɦɟɧɬɵ� ɜɪɟɦɟɧɢ�� �Ƚɨɜɨɪɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ� ɹɡɵɤɨɦ�� ɫɢɫɬɟɦɚ� ɦɨɠɟɬ� ɦɟɧɹɬɶɫɹ�

ɬɨɥɶɤɨ� ɜ� ɢɫɱɢɫɥɢɦɨɟ� ɤɨɥɢɱɟɫɬɜɨ�ɦɨɦɟɧɬɨɜ� ɜɪɟɦɟɧɢ��� ȼ� ɬɚɤɢɟ� ɦɨɦɟɧɬɵ� ɜɪɟɦɟɧɢ� ɩɪɨɢɫɯɨɞɹɬ�

ɫɨɛɵɬɢɹ�� ɩɪɢ� ɷɬɨɦ� ɫɨɛɵɬɢɟ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɦɝɧɨɜɟɧɧɨɟ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ�� ɤɨɬɨɪɨɟ� ɦɨɠɟɬ�

ɢɡɦɟɧɢɬɶ� ɫɨɫɬɨɹɧɢɟ� ɫɢɫɬɟɦɵ�� ɏɨɬɹ� ɬɟɨɪɟɬɢɱɟɫɤɢ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ�

ɦɨɠɧɨ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɫ� ɩɨɦɨɳɶɸ� ɜɵɱɢɫɥɟɧɢɣ� ɜɪɭɱɧɭɸ�� ɤɨɥɢɱɟɫɬɜɨ� ɞɚɧɧɵɯ�� ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ�
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ɫɨɯɪɚɧɹɬɶɫɹ� ɢ� ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ� ɩɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɛɨɥɶɲɢɧɫɬɜɚ� ɪɟɚɥɶɧɵɯ� ɫɢɫɬɟɦ�� ɞɢɤɬɭɟɬ�

ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɪɢɦɟɧɟɧɢɹ�ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ�ɦɚɲɢɧ�� 

Ɋɚɫɫɦɨɬɪɢɦ� ɞɚɧɧɭɸ� ɫɢɫɬɟɦɭ�� ɗɬɨ� ɫɢɫɬɟɦɚ� ɫ� �ɦɹ� ɡɚɜɨɞɚɦɢ� ɩɨ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɫɟɪɵ�

�ɩɭɧɤɬɚɦɢ� ɩɨɝɪɭɡɤɢ� ɫɟɪɵ�� ɢ� �ɸ� ɩɭɧɤɬɚɦɢ� ɩɪɢɟɦɚ� �ɩɭɧɤɬɵ� ɧɚɡɧɚɱɟɧɢɹ��� ɇɚɩɪɢɦɟɪ��

ɧɟɨɛɯɨɞɢɦɨ� ɩɨɞɫɱɢɬɚɬɶ ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ�� � ɜ� ɨɱɟɪɟɞɢ�ɧɚ�ɩɨɝɪɭɡɤɭ��ɉɪɢ� ɷɬɨɦ� ɡɚɞɟɪɠɤɚ�

ɝɪɭɩɩɵ ɜ�ɨɱɟɪɟɞɢ�ɪɚɜɧɚ�ɜɪɟɦɟɧɢ��ɩɪɨɲɟɞɲɟɦɭ�ɫ�ɦɨɦɟɧɬɚ�ɟɝɨ�ɩɨɹɜɥɟɧɢɹ�ɜ�ɫɢɫɬɟɦɟ�ɞɨ�ɧɚɱɚɥɚ�ɟɝɨ�

ɨɛɫɥɭɠɢɜɚɧɢɹ�� Ⱦɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɪɚɫɫɱɢɬɚɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ� ɜ� ɨɱɟɪɟɞɢ ɜ� ɞɢɫɤɪɟɬɧɨ-

ɫɨɛɵɬɢɣɧɨɣ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ��ɨɩɪɟɞɟɥɹɸɬɫɹ�ɬɚɤɢɟ�ɩɟɪɟɦɟɧɧɵɟ�ɫɨɫɬɨɹɧɢɹ��ɤɚɤ�ɫɨɫɬɨɹɧɢɟ�

ɭɫɬɪɨɣɫɬɜɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ��ɡɚɧɹɬɨ�ɢɥɢ�ɫɜɨɛɨɞɧɨ���ɱɢɫɥɨ�ɝɪɭɩɩ ɜ�ɨɱɟɪɟɞɢ��ɟɫɥɢ�ɬɚɤɨɜɵɟ�ɢɦɟɸɬɫɹ��

ɢ�ɜɪɟɦɹ�ɩɨɫɬɭɩɥɟɧɢɹ�ɤɚɠɞɨɣ�ɝɪɭɩɩɵ, ɨɠɢɞɚɸɳɟɣ ɫɜɨɟɣ�ɨɱɟɪɟɞɢ��ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ ɬɪɟɛɨɜɚɧɢɹ�

ɞɨɥɠɧɨ� ɛɵɬɶ� ɨɩɪɟɞɟɥɟɧɨ� ɫɨɫɬɨɹɧɢɟ� ɭɫɬɪɨɣɫɬɜɚ ɨɛɫɥɭɠɢɜɚɧɢɹ�� ɦɨɠɟɬ� ɥɢ� ɬɪɟɛɨɜɚɧɢɟ� ɛɵɬɶ�

ɨɛɫɥɭɠɟɧɨ� ɧɟɦɟɞɥɟɧɧɨ� ɢɥɢ� ɟɝɨ� ɧɟɨɛɯɨɞɢɦɨ� ɩɨɦɟɫɬɢɬɶ� ɜ� ɤɨɧɟɰ� ɨɱɟɪɟɞɢ�� ɢ� ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɩɩ�

ɜɚɝɨɧɨɜ� ɜ� ɨɱɟɪɟɞɢ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɧɚ� ��� ɤɨɝɞɚ� ɝɪɭɩɩɚ� ɩɨɤɢɞɚɟɬ� ɨɱɟɪɟɞɶ� ɢ� ɩɨɩɚɞɚɟɬ� ɜ� ɛɥɨɤ�

ɨɛɫɥɭɠɢɜɚɧɢɹ� �ɩɨɝɪɭɡɤɢ��ɤɨɥɢɱɟɫɬɜɨ� ɝɪɭɩɩ�ɭɦɟɧɶɲɚɟɬɫɹ�ɧɚ��� ɋɨɛɵɬɢɟ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ��

ɱɬɨɛɵ� ɡɚɞɚɬɶ� ɨɤɨɧɱɚɧɢɟ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɩɪɨɝɨɧɚ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɨɟ� ɜɪɟɦɹ� ɢɥɢ� ɜɵɱɢɫɥɢɬɶ�

ɪɟɡɭɥɶɬɚɬɵ� ɪɚɛɨɬɵ� ɫɢɫɬɟɦɵ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�� ɩɪɢ� ɷɬɨɦ� ɨɧɨ� ɧɟ� ɛɭɞɟɬ�

ɜɵɡɵɜɚɬɶ�ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɫɢɫɬɟɦɵ� 

5.2.3. Ʉɨɦɩɨɧɟɧɬɵ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɣ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ� ɢ�
ɢɯ�ɨɪɝɚɧɢɡɚɰɢɹ 

ɏɨɬɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɩɪɢɦɟɧɹɟɬɫɹ� ɤ� ɫɚɦɵɦ� ɪɚɡɧɨɨɛɪɚɡɧɵɦ� ɪɟɚɥɶɧɵɦ� ɫɢɫɬɟɦɚɦ�� ɜɫɟ�

ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɵɟ� ɢɦɢɬɚɰɢɨɧɧɵɟ� ɦɨɞɟɥɢ� ɜɤɥɸɱɚɸɬ� ɪɹɞ� ɨɛɳɢɯ� ɤɨɦɩɨɧɟɧɬɨɜ�� Ʌɨɝɢɱɟɫɤɚɹ�

ɨɪɝɚɧɢɡɚɰɢɹ�ɷɬɢɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɞɨɡɜɨɥɹɟɬ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ��ɨɬɥɚɞɤɭ�ɢ�ɩɨɫɥɟɞɭɸɳɟɟ�

ɢɡɦɟɧɟɧɢɟ� ɩɪɨɝɪɚɦɦɵ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ�� ȼ� ɱɚɫɬɧɨɫɬɢ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɚɹ� ɢɦɢɬɚɰɢɨɧɧɚɹ�

ɦɨɞɟɥɶ��ɤɨɬɨɪɚɹ�ɢɫɩɨɥɶɡɭɟɬ�ɦɟɯɚɧɢɡɦ�ɩɪɨɞɜɢɠɟɧɢɹ�ɜɪɟɦɟɧɢ�ɨɬ�ɫɨɛɵɬɢɹ�ɤ�ɫɨɛɵɬɢɸ�ɢ�ɧɚɩɢɫɚɧɚ�ɧɚ�

ɭɧɢɜɟɪɫɚɥɶɧɨɦ�ɹɡɵɤɟ��ɫɨɞɟɪɠɢɬ�ɫɥɟɞɭɸɳɢɟ�ɤɨɦɩɨɧɟɧɬɵ� 

Ƈ ɫɨɫɬɨɹɧɢɟ�ɫɢɫɬɟɦɵ�² ɫɨɜɨɤɭɩɧɨɫɬɶ�ɩɟɪɟɦɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɹ��ɧɟɨɛɯɨɞɢɦɵɯ�ɞɥɹ�ɨɩɢɫɚɧɢɹ�

ɫɢɫɬɟɦɵ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ� 

Ƈ ɱɚɫɵ� ɦɨɞɟɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ² ɩɟɪɟɦɟɧɧɚɹ�� ɭɤɚɡɵɜɚɸɳɚɹ� ɬɟɤɭɳɟɟ� ɡɧɚɱɟɧɢɟ� ɦɨɞɟɥɶɧɨɝɨ�

ɜɪɟɦɟɧɢ� 

Ƈ ɫɩɢɫɨɤ� ɫɨɛɵɬɢɣ� ² ɫɩɢɫɨɤ�� ɫɨɞɟɪɠɚɳɢɣ� ɜɪɟɦɹ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɤɚɠɞɨɝɨ� ɩɨɫɥɟɞɭɸɳɟɝɨ�

ɬɢɩɚ�ɫɨɛɵɬɢɣ� 

Ƈ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɫɱɟɬɱɢɤɢ� ² ɩɟɪɟɦɟɧɧɵɟ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ� ɞɥɹ� ɯɪɚɧɟɧɢɹ�

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ�ɫɢɫɬɟɦɵ� 

Ƈ ɩɪɨɝɪɚɦɦɚ� ɢɧɢɰɢɚɥɢɡɚɰɢɢ� ² ɩɨɞɩɪɨɝɪɚɦɦɚ�� ɭɫɬɚɧɚɜɥɢɜɚɸɳɚɹ� ɜ� ɢɫɯɨɞɧɨɟ� ɫɨɫɬɨɹɧɢɟ�
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ɢɦɢɬɚɰɢɨɧɧɭɸ�ɦɨɞɟɥɶ�ɜ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ��ɪɚɜɧɵɣ� 

Ƈ ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɚɹ�ɩɪɨɝɪɚɦɦɚ�² ɩɨɞɩɪɨɝɪɚɦɦɚ��ɤɨɬɨɪɚɹ�ɨɬɵɫɤɢɜɚɟɬ�ɫɥɟɞɭɸɳɟɟ�ɫɨɛɵɬɢɟ�

ɜ� ɫɩɢɫɤɟ� ɫɨɛɵɬɢɣ� ɢ� ɡɚɬɟɦ� ɩɟɪɟɜɨɞɢɬ� ɱɚɫɵ� ɦɨɞɟɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɧɚ� ɜɪɟɦɹ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ�

ɷɬɨɝɨ�ɫɨɛɵɬɢɹ� 

Ƈ ɩɪɨɝɪɚɦɦɚ� ɨɛɪɚɛɨɬɤɢ� ɫɨɛɵɬɢɣ�² ɩɨɞɩɪɨɝɪɚɦɦɚ�� ɨɛɧɨɜɥɹɸɳɚɹ� ɫɨɫɬɨɹɧɢɟ� ɫɢɫɬɟɦɵ��

ɤɨɝɞɚ� ɩɪɨɢɫɯɨɞɢɬ� ɫɨɛɵɬɢɟ� ɨɩɪɟɞɟɥɟɧɧɨɝɨ� ɬɢɩɚ� �ɞɥɹ� ɤɚɠɞɨɝɨ� ɬɢɩɚ� ɫɨɛɵɬɢɣ� ɫɭɳɟɫɬɜɭɟɬ�

ɨɬɞɟɥɶɧɚɹ�ɩɪɨɝɪɚɦɦɚ�ɨɛɪɚɛɨɬɤɢ�ɫɨɛɵɬɢɣ�� 

Ƈ ɛɢɛɥɢɨɬɟɱɧɵɟ� ɩɪɨɝɪɚɦɦɵ� ² ɧɚɛɨɪ� ɩɨɞɩɪɨɝɪɚɦɦ�� ɩɪɢɦɟɧɹɟɦɵɯ� ɞɥɹ� ɝɟɧɟɪɚɰɢɢ�

ɫɥɭɱɚɣɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɢɡ� ɪɚɫɩɪɟɞɟɥɟɧɢɣ� ɜɟɪɨɹɬɧɨɫɬɟɣ�� ɤɨɬɨɪɵɟ� ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ�ɤɚɤ�ɱɚɫɬɶ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ� 

Ƈ ɝɟɧɟɪɚɬɨɪ� ɨɬɱɟɬɨɜ� - ɩɨɞɩɪɨɝɪɚɦɦɚ�� ɤɨɬɨɪɚɹ� ɫɱɢɬɵɜɚɟɬ� ɨɰɟɧɤɢ� �ɫɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�

ɫɱɟɬɱɢɤɨɜ��ɤɪɢɬɟɪɢɟɜ�ɨɰɟɧɤɢ�ɪɚɛɨɬɵ�Aɜɵɞɚɟɬ�ɨɬɱɟɬ�ɩɨ�ɨɤɨɧɱɚɧɢɢ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� 

ɨɫɧɨɜɧɚɹ� ɩɪɨɝɪɚɦɦɚ� - ɩɨɞɩɪɨɝɪɚɦɦɚ�� ɤɨɬɨɪɚɹ� ɜɵɡɵɜɚɟɬ� ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɭɸ�

ɩɪɨɝɪɚɦɦɭ��ɞɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɨɩɪɟɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɟɟ�ɫɨɛɵɬɢɟ��ɚ�ɡɚɬɟɦ�ɩɟɪɟɞɚɟɬ�ɭɩɪɚɜɥɟɧɢɟ�

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɫɨɛɵɬɢɣɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɫ� ɰɟɥɶɸ� ɨɛɟɫɩɟɱɟɧɢɹ� ɡɚɞɚɧɧɨɝɨ� ɨɛɧɨɜɥɟɧɢɹ�

ɫɨɫɬɨɹɧɢɹ� ɫɢɫɬɟɦɵ�� Ɉɫɧɨɜɧɚɹ� ɩɪɨɝɪɚɦɦɚ� ɦɨɠɟɬ� ɬɚɤɠɟ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ�

ɩɪɟɤɪɚɳɟɧɢɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɢ�ɜɵɡɵɜɚɬɶ�ɝɟɧɟɪɚɬɨɪ�ɨɬɱɟɬɨɜ�ɩɨ�ɟɝɨ�ɨɤɨɧɱɚɧɢɢ� 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɧɚɱɢɧɚɟɬɫɹ� ɜ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ�� ɪɚɜɧɵɣ� ��� ɉɪɢ� ɷɬɨɦ� ɨɫɧɨɜɧɚɹ�

ɩɪɨɝɪɚɦɦɚ� ɜɵɡɵɜɚɟɬ� ɩɪɨɝɪɚɦɦɭ� ɢɧɢɰɢɚɥɢɡɚɰɢɢ�� ɤɨɬɨɪɚɹ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɱɚɫɵ� ɦɨɞɟɥɶɧɨɝɨ�

ɜɪɟɦɟɧɢ�ɜ����ɡɚɬɟɦ�ɡɚɞɚɟɬ�ɢɫɯɨɞɧɨɟ�ɫɨɫɬɨɹɧɢɟ�ɫɢɫɬɟɦɵ�� ɭɫɬɚɧɚɜɥɢɜɚɟɬ�ɜ�ɢɫɯɨɞɧɨɟ�ɫɨɫɬɨɹɧɢɟ�

ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ� ɫɱɟɬɱɢɤɢ� ɢ� ɢɧɢɰɢɚɥɢɡɢɪɭɟɬ� ɫɩɢɫɨɤ� ɫɨɛɵɬɢɣ�� ɉɨɫɥɟ� ɜɨɡɜɪɚɳɟɧɢɹ� ɭɩɪɚɜɥɟɧɢɹ�

ɨɫɧɨɜɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɨɧɚ� ɜɵɡɵɜɚɟɬ� ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɭɸ� ɩɪɨɝɪɚɦɦɭ�� ɱɬɨɛɵ� ɨɩɪɟɞɟɥɢɬɶ� ɬɢɩ�

ɛɥɢɠɚɣɲɟɝɨ� ɫɨɛɵɬɢɹ. ȿɫɥɢ� ɫɥɟɞɭɸɳɢɦ� ɞɨɥɠɧɨ� ɩɪɨɢɡɨɣɬɢ� ɫɨɛɵɬɢɟ� ɬɢɩɚ� L�� ɱɚɫɵ�

ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɜɪɟɦɟɧɢ�ɩɟɪɟɜɨɞɹɬɫɹ�ɧɚ�ɜɪɟɦɹ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɫɨɛɵɬɢɹ�ɬɢɩɚ� i, ɢ�ɭɩɪɚɜɥɟɧɢɟ�

ɜɨɡɜɪɚɳɚɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɩɪɨɝɪɚɦɦɟ�� Ɉɫɧɨɜɧɚɹ� ɩɪɨɝɪɚɦɦɚ� ɚɤɬɢɜɢɡɢɪɭɟɬ� ɩɪɨɝɪɚɦɦɭ� ɨɛɪɚɛɨɬɤɢ�

ɫɨɛɵɬɢɣ� ��� ɩɪɢ� ɷɬɨɦ� ɩɪɨɢɫɯɨɞɹɬ� ɬɪɢ� ɬɢɩɚ� ɞɟɣɫɬɜɢɣ�� ɩɟɪɜɨɟ� ² ɨɛɧɨɜɥɹɟɬɫɹ� ɫɨɫɬɨɹɧɢɟ�

ɫɢɫɬɟɦɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɨɢɡɨɲɟɞɲɢɦ�ɫɨɛɵɬɢɟɦ�ɬɢɩɚ�L��ɜɬɨɪɨɟ�² ɫɨɛɢɪɚɟɬɫɹ�ɢɧɮɨɪɦɚɰɢɹ�

ɨ�ɤɪɢɬɟɪɢɹɯ�ɨɰɟɧɤɢ�ɪɚɛɨɬɵ�ɫɢɫɬɟɦɵ�ɩɭɬɟɦ. Ɉɛɧɨɜɥɟɧɢɹ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɫɱɟɬɱɢɤɨɜ��ɬɪɟɬɶɟ� - 

ɝɟɧɟɪɢɪɭɟɬɫɹ� ɜɪɟɦɹ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɛɭɞɭɳɢɯ� ɫɨɛɵɬɢɣ�� ɢ� ɢɧɮɨɪɦɚɰɢɹ� ɨ� ɧɟɦ� ɞɨɛɚɜɥɹɟɬɫɹ� ɜ�

ɫɩɢɫɨɤ�ɫɨɛɵɬɢɣ��ɑɚɫɬɨ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɢɢ�ɜɪɟɦɟɧɢ ɛɭɞɭɳɢɯ�ɫɨɛɵɬɢɣ�ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�

ɫɝɟɧɟɪɢɪɨɜɚɬɶ� ɫɥɭɱɚɣɧɵɟ� ɧɚɛɥɸɞɟɧɢɹ� ɢɡ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɪɨɹɬɧɨɫɬɟɣ�� ɬɚɤɨɟ� ɧɚɛɥɸɞɟɧɢɟ�

ɛɭɞɟɦ� ɧɚɡɵɜɚɬɶ� ɫɥɭɱɚɣɧɨɣ� ɜɟɥɢɱɢɧɨɣ�� ɉɨɫɥɟ�  ɩɨɥɧɨɝɨ� ɡɚɜɟɪɲɟɧɢɹ� ɨɛɪɚɛɨɬɤɢ� ɜ� ɩɪɨɝɪɚɦɦɟ�

ɨɛɪɚɛɨɬɤɢ�ɫɨɛɵɬɢɣ� i ɢɥɢ�ɜ�ɨɫɧɨɜɧɨɣ�ɩɪɨɝɪɚɦɦɟ�ɜɵɩɨɥɧɹɟɬɫɹ�ɩɪɨɜɟɪɤɚ�ɫ�ɰɟɥɶɸ�ɨɩɪɟɞɟɥɢɬɶ�

�ɨɬɧɨɫɢɬɟɥɶɧɨ� ɧɟɤɨɬɨɪɨɝɨ� ɭɫɥɨɜɢɹ� ɨɫɬɚɧɨɜɚ��� ɫɥɟɞɭɟɬ� ɥɢ� ɩɪɟɪɜɚɬɶ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ�� ɂ� ɟɫɥɢ�
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ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɡɚɜɟɪɲɟɧɨ��ɢɡ�ɨɫɧɨɜɧɨɣ�ɩɪɨɝɪɚɦɦɵ�ɜɵɡɵɜɚɟɬɫɹ�ɝɟɧɟɪɚɬɨɪ�ɨɬɱɟɬɚ��

ɞɥɹ� ɬɨɝɨ� ɱɬɨɛɵ� ɫɱɢɬɚɬɶ� ɨɰɟɧɤɢ� �ɫɨ� ɫɬɚɬɢɱɟɫɤɢɯ� ɫɱɟɬɱɢɤɨɜ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɤɪɢɬɟɪɢɟɜ� ɪɚɛɨɬɵ� ɢ�

ɫɨɡɞɚɬɶ� ɨɬɱɟɬ�� ȿɫɥɢ� ɜɪɟɦɹ� ɩɪɟɤɪɚɳɟɧɢɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɟɳɟ� ɧɟ� ɧɚɫɬɚɥɨ�� ɭɩɪɚɜɥɟɧɢɟ� ɫɧɨɜɚ�

ɩɟɪɟɞɚɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɩɪɨɝɪɚɦɦɟ� ɢ� ɰɢɤɥ� ©ɨɫɧɨɜɧɚɹ� ɩɪɨɝɪɚɦɦɚ²ɫɢɧɯɪɨɧɢɡɢɪɭɸɳɚɹ�

ɩɪɨɝɪɚɦɦɚ- ɨɫɧɨɜɧɚɹ� ɩɪɨɝɪɚɦɦɚ� ± ɩɪɨɝɪɚɦɦɚ� ɨɛɪɚɛɨɬɤɢ� ɫɨɛɵɬɢɣ� ± ɩɪɨɜɟɪɤɚ� ɭɫɥɨɜɢɹ�

ɩɪɟɤɪɚɳɟɧɢɹ�ɢɦɢɬɚɰɢɢª ɩɨɜɬɨɪɹɟɬɫɹ�ɞɨ�ɬɟɯ�ɩɨɪ��ɩɨɤɚ�ɭɫɥɨɜɢɟ�ɨɫɬɚɧɨɜɚ�ɧɟ�ɛɭɞɟɬ�ɜɵɩɨɥɧɟɧɨ� 

ɋɢɫɬɟɦɚ�² ɷɬɨ�ɱɟɬɤɨ�ɨɩɪɟɞɟɥɟɧɧɚɹ�ɫɨɜɨɤɭɩɧɨɫɬɶ�ɨɛɴɟɤɬɨɜ. 

Ɉɛɴɟɤɬɵ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɡɧɚɱɟɧɢɣ��ɢɦɟɧɭɟɦɵɯ�ɚɬɪɢɛɭɬɚɦɢ��%�ɞɢɫɤɪɟɬɧɨ-

ɫɨɛɵɬɢɣɧɨɣ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ�ɚɬɪɢɛɭɬɵ�ɹɜɥɹɸɬɫɹ�ɱɚɫɬɶɸ�ɫɨɫɬɨɹɧɢɹ�ɫɢɫɬɟɦɵ��Ɉɛɴɟɤɬɵ�ɫ�

ɤɚɤɢɦ-ɥɢɛɨ�ɨɛɳɢɦ�ɫɜɨɣɫɬɜɨɦ�ɱɚɫɬɨ ɨɛɴɟɞɢɧɹɸɬɫɹ�ɜ�ɫɩɢɫɤɢ��ɮɚɣɥɵ�ɢɥɢ�ɧɚɛɨɪɵ���Ⱦɥɹ�ɤɚɠɞɨɝɨ�

ɨɛɴɟɤɬɚ�ɫɭɳɟɫɬɜɭɟɬ�ɡɚɩɢɫɶ�ɜ�ɫɩɢɫɤɟ��ɫɨɫɬɨɹɳɟɦ�ɢɯ�ɚɬɪɢɛɭɬɨɜ�ɨɛɴɟɤɬɨɜ��ɉɨɪɹɞɨɤ�ɪɚɡɦɟɳɟɧɢɹ�

ɨɛɴɟɤɬɨɜ�ɜ�ɫɩɢɫɤɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɟɤɨɬɨɪɵɦ�ɩɪɚɜɢɥɨɦ� [5]. 

5.3. ȼɵɛɨɪ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɚɤɟɬɚ� ɞɥɹ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ�
ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ɋɚɧɟɟ�ɛɵɥɨ�ɫɤɚɡɚɧɨ��ɞɚɧɧɚɹ�ɫɢɫɬɟɦɚ�ɹɜɥɹɟɬɫɹ�ɞɢɫɤɪɟɬɧɨ�±ɫɨɛɵɬɢɣɧɨɣ� ɂ�ɞɥɹ�ɧɟɟ�ɛɭɞɟɦ�

ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɵɣ� ɩɨɞɯɨɞ�� Ⱦɚɧɧɵɣ� ɩɨɞɯɨɞ� ɩɨɞɞɟɪɠɢɜɚɸɬ� ɩɪɨɝɪɚɦɦɧɵɟ�

ɩɚɤɟɬɵ�� ɢɡɭɱɟɧɧɵɟ� ɦɧɨɸ�� ɬɚɤɢɟ� ɤɚɤ� $UHQD�� *366�� $Q\/RJLF�� Ɋɚɫɫɦɨɬɪɢɦ� ɤɚɠɞɵɣ� ɢɡ� ɧɢɯ�

ɩɨɞɪɨɛɧɟɟ��ɱɬɨɛɵ�ɜɵɛɪɚɬɶ�ɨɞɢɧ�ɢɡ�ɧɢɯ�. 

5.3.1. ɉɚɤɟɬ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�$UHQD 

ɉɚɤɟɬ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� $UHQD� >6\VWHPV�� ������ .HOWRQ� HW� DO��� ����@�

ɩɨɫɬɚɜɥɹɟɬɫɹ� ɤɨɦɩɚɧɢɟɣ� 6\VWHPV� 0RGHOLQJ� &RUSRUDWLRQ� �ɋɟɜɢɤɥɢ�� ɉɟɧɫɢɥɶɜɚɧɢɹ���

Ɇɨɞɟɥɢɪɭɸɳɢɟ� ɤɨɧɫɬɪɭɤɰɢɢ�� ɢɦɟɧɭɟɦɵɟ� ɜ� ɩɚɤɟɬɟ� $UHQD� ɦɨɞɭɥɹɦɢ�� ɨɛɴɟɞɢɧɟɧɵ� ɜ�

ɲɚɛɥɨɧɵ�%DVLF� 3URFHVV� �Ɉɫɧɨɜɧɨɣ� ɩɪɨɰɟɫɫ�� $GYDQFHGB3URFHVV� �Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɩɪɨɰɟɫɫ��

$GYDQFHG� 7UDQVIHU� �Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ� ɩɟɪɟɞɚɱɚ��� ɒɚɛɥɨɧ� %DVLF� 3URFHVV� ɫɨɞɟɪɠɢɬ� ɦɨɞɭɥɢ��

ɤɨɬɨɪɵɟ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜɨ� ɦɧɨɝɢɯ� ɦɨɞɟɥɹɯ� �ɫɤɚɠɟɦ� ɞɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɩɨɫɬɭɩɥɟɧɢɹ�� ɭɯɨɞɚ� ɢ�

ɨɛɫɥɭɠɢɜɚɧɢɹ� ɡɚɹɜɨɤ�� ɒɚɛɥɨɧ�$GYDQFHG� 3URFHVV� ɫɨɫɬɨɢɬ� ɢɡ�ɦɨɞɭɥɟɣ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ� ɞɥɹ�

ɜɵɩɨɥɧɟɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɥɨɝɢɱɟɫɤɢɯ�ɮɭɧɤɰɢɣ��ɬɚɤɢɯ�ɤɚɤ�ɜɵɛɨɪ�ɨɱɟɪɟɞɢ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɜ�ɫɢɫɬɟɦɟ�

ɧɟɫɤɨɥɶɤɢɯ�ɨɱɟɪɟɞɟɣ�ɢɥɢ�ɤɨɨɪɞɢɧɚɰɢɢ�ɩɪɨɞɜɢɠɟɧɢɹ�ɧɟɫɤɨɥɶɤɢɯ�ɨɛɴɟɤɬɨɜ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɱɚɫɬɹɯ�

ɫɢɫɬɟɦɵ��ɂ��ɧɚɤɨɧɟɰ��ɲɚɛɥɨɧ�$GYDQFHG�7UDQVIHU�ɫɨɞɟɪɠɢɬ�ɦɨɞɭɥɢ��ɧɚɩɪɢɦɟɪ��ɤɨɧɜɟɣɟɪɵ�ɢ�

ɬɪɚɧɫɩɨɪɬɟɪɵ��� ɩɪɢɦɟɧɹɟɦɵɟ� ɞɥɹ� ɨɩɢɫɚɧɢɹ� ɩɟɪɟɞɚɱɢ� ɨɛɴɟɤɬɨɜ� ɢɡ� ɨɞɧɨɣ� ɱɚɫɬɢ� ɫɢɫɬɟɦɵ� ɜ�

ɞɪɭɝɭɸ� 

Ⱦɥɹ�ɫɨɡɞɚɧɢɹ�ɦɨɞɟɥɢ�ɜ�ɩɚɤɟɬɟ�$UHQD�ɦɨɞɭɥɢ�ɫɧɚɱɚɥɚ�ɩɟɪɟɬɚɫɤɢɜɚɸɬ�ɜ�ɨɤɧɨ�ɦɨɞɟɥɢ��ɚ�

ɡɚɬɟɦ� ɫɨɟɞɢɧɹɸɬ�� ɱɬɨɛɵ� ɨɛɨɡɧɚɱɢɬɶ� ɞɜɢɠɟɧɢɟ� ɨɛɴɟɤɬɨɜ� ɜ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɫɢɫɬɟɦɟ�� Ɂɚɬɟɦ�
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ɦɨɞɭɥɢ�ɞɟɬɚɥɢɡɢɪɭɸɬ�ɫ�ɩɨɦɨɳɶɸ�ɞɢɚɥɨɝɨɜɵɯ�ɨɤɨɧ�ɢɥɢ�ɜɫɬɪɨɟɧɧɵɯ�ɬɚɛɥɢɰ��ȼ�ɢɟɪɚɪɯɢɢ�ɦɨɞɟɥɢ�

ɦɨɠɟɬ�ɛɵɬɶ�ɧɟɨɝɪɚɧɢɱɟɧɧɨɟ�ɱɢɫɥɨ�ɭɪɨɜɧɟɣ��ɉɚɤɟɬ�$UHQD�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɞɜɭɯɦɟɪɧɭɸ�ɚɧɢɦɚɰɢɸ�

ɢ� ɩɨɡɜɨɥɹɟɬ� ɜɵɜɨɞɢɬɶ� ɧɚ� ɷɤɪɚɧ� ɞɢɧɚɦɢɱɟɫɤɭɸ� �ɝɢɫɬɨɝɪɚɦɦɵ� ɢ� ɝɪɚɮɢɤɢ� ɜɪɟɦɟɧɧɨɣ�

ɡɚɜɢɫɢɦɨɫɬɢ� 

ɑɢɫɥɨ� ɩɨɬɨɤɨɜ� ɫɥɭɱɚɣɧɵɯ� ɱɢɫɟɥ� ɜ� ɩɚɤɟɬɟ� ɧɟ� ɨɝɪɚɧɢɱɟɧɨ�� Ȼɨɥɟɟ� ɬɨɝɨ�� ɩɨɥɶɡɨɜɚɬɟɥɶ�

ɢɦɟɟɬ� ɞɨɫɬɭɩ� ɤ� ��� ɫɬɚɧɞɚɪɬɧɵɦ� ɬɟɨɪɟɬɢɱɟɫɤɢɦ� ɪɚɫɩɪɟɞɟɥɟɧɢɹɦ� ɜɟɪɨɹɬɧɨɫɬɟɣ�� ɚ� ɬɚɤɠɟ� ɤ�

ɷɦɩɢɪɢɱɟɫɤɢɦ�ɪɚɫɩɪɟɞɟɥɟɧɢɹɦ��ȼ�ɩɚɤɟɬ�ɜɫɬɪɨɟɧɨ�ɫɪɟɞɫɬɜɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ�

ɩɪɨɰɟɫɫɨɜ� ɉɭɚɧɫɨɧD�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ� ɦɨɞɟɥɶ� ɩɨɫɬɭɩɥɟɧɢɹ� ɨɛɴɟɤɬɨɜ� ɫ� ɡɚɜɢɫɹɳɟɣ� ɨɬ�

ɜɪɟɦɟɧɢ�ɫɤɨɪɨɫɬɶɸ�ɩɨɫɬɭɩɥɟɧɢɹ� 

ȼ� ɩɚɤɟɬɟ� $UHQD� ɢɦɟɟɬɫɹ� ɩɪɨɫɬɨɣ� ɫɩɨɫɨɛ� ɜɵɩɨɥɧɟɧɢɹ� ɧɟɡɚɜɢɫɢɦɵɯ� ɩɨɜɬɨɪɧɵɯ�

ɩɪɨɝɨɧɨɜ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɫɢɫɬɟɦɵ�� ɚ� ɬɚɤɠɟ� ɩɨɫɬɪɨɟɧɢɹ� ɬɨɱɟɱɧɵɯ� ɨɰɟɧɨɤ� ɢ� ɞɨɜɟɪɢɬɟɥɶɧɵɯ�

ɢɧɬɟɪɜɚɥɨɜ� ɞɥɹ� ɩɨɤɚɡɚɬɟɥɟɣ� ɪɚɛɨɬɵ� ɫɢɫɬɟɦɵ�� ȼ� ɧɟɦ� ɦɨɠɧɨ� ɩɨɫɬɪɨɢɬɶ� ɢ� ɞɨɜɟɪɢɬɟɥɶɧɵɟ�

ɢɧɬɟɪɜɚɥɵ� ɞɥɹ� ɨɰɟɧɤɢ� ɪɚɡɧɨɫɬɢ� ɦɟɠɞɭ� ɫɪɟɞɧɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɞɜɭɯ� ɫɢɫɬɟɦ�� ɉɚɤɟɬ� ɩɨɡɜɨɥɹɟɬ�

ɫɬɪɨɢɬɶ� ɝɪɚɮɢɤɢ� �ɝɢɫɬɨɝɪɚɦɦɵ�� ɫɬɨɥɛɢɤɨɜɵɟ�ɞɢɚɝɪɚɦɦɵ�� ɝɪɚɮɢɤɢ�ɜɪɟɦɟɧɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɢ�

ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ���Ʉɪɨɦɟ�ɬɨɝɨ��ɞɥɹ�ɩɚɤɟɬɚ�ɢɦɟɟɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɦɨɞɭɥɶ�ɨɩɬɢɦɢɡɚɰɢɢ� 

ɉɚɤɟɬ� $UHQD� ɫɨɞɟɪɠɢɬ� ɤɨɧɫɬɪɭɤɰɢɢ� ɞɥɹ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɧɟɫɤɨɥɶɤɢɯ� ɜɢɞɨɜ�

ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ�� ɬɚɤɢɟ� ɤɚɤ� ɤɨɧɜɟɣɟɪɵ� �ɬɪɚɧɫɩɨɪɬɧɵɟ� ɤɨɧɜɟɣɟɪɵ� ɢ�

ɤɨɧɜɟɣɟɪɵ-ɧɚɤɨɩɢɬɟɥɢ��� ɚɜɬɨɩɨɝɪɭɡɱɢɤɢ�ɢ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ� ɭɩɪɚɜɥɹɟɦɵɟ� ɬɪɚɧɫɩɨɪɬɧɵɟ�

ɫɢɫɬɟɦɵ� 

Ⱦɚɧɧɵɣ� ɩɚɤɟɬ� ɩɨɡɜɨɥɹɟɬ� ɜɵɩɨɥɧɹɬɶ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɣ� ɚɧɚɥɢɡ� ɩɪɢ�

ɢɫɩɨɥɶɡɨɜɚɧɢɢ� $%&-ɦɟɬɨɞɚ�� ɛɥɚɝɨɞɚɪɹ� ɱɟɦɭ� ɦɨɠɧɨ� ɭɱɢɬɵɜɚɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɢ� ɨɛɵɱɧɵɟ�

ɡɚɬɪɚɬɵ��ɚ�ɬɚɤɠɟ�ɫɨɡɞɚɜɚɬɶ�ɜɪɟɦɟɧɧɵɟ�ɨɬɱɟɬɵ��Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫɨɯɪɚɧɹɸɬɫɹ�ɜ�ɛɚɡɟ�

ɞɚɧɧɵɯ�ɢ�ɨɬɨɛɪɚɠɚɸɬɫɹ�Bɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ�&U\VWDO�5HSRUWV��ɜɫɬɪɨɟɧɧɨɣ�ɜ ɩɚɤɟɬ� 

ɉɚɤɟɬ� $UHQD� ɩɨɞɞɟɪɠɢɜɚɟɬ� ɹɡɵɤ� 9LVXDO� %DVLF� IRU� $SSOLFDWLRQ� �9%$�� ɤɨɦɩɚɧɢɢ�

0LFURVRIW�� ɱɬɨ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɫɱɢɬɵɜɚɬɶ� ɞɚɧɧɵɟ� ɢɡ� ɞɪɭɝɢɯ� ɩɪɢɥɨɠɟɧɢɣ� ɢ� ɡɚɩɢɫɵɜɚɬɶ� ɜ�

ɞɪɭɝɢɟ�ɩɪɢɥɨɠɟɧɢɹ��ɧɚɩɪɢɦɟɪ��ȿɯɫɟO���Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��ɦɨɠɧɨ�ɫɨɡɞɚɜɚɬɶ�ɭɞɨɛɧɵɟ�ɢɧɬɟɪɮɟɣɫɵ�ɞɥɹ�

ɜɜɨɞɚ�ɩɚɪɚɦɟɬɪɨɜ�ɦɨɞɟɥɢ��ɝɟɧɟɪɢɪɨɜɚɧɢɹ�ɨɬɱɟɬɨɜ�ɡɚɞɚɧɧɨɝɨ�ɮɨɪɦɚɬɚ�ɢ�ɬ��ɞ��Ⱦɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�

ɬɚɤɠɟ�ɩɪɢɦɟɧɹɟɬɫɹ�ɞɥɹ�ɢɧɬɟɪɮɟɣɫɚ�$UHQD�ɫ�ɝɪɚɮɢɱɟɫɤɢɦ�ɩɚɤɟɬɨɦ�9LVLR�  

5.3.2. ɉɚɤɟɬ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�*366� 

&ɪɟɞɚ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�*366�:RUOG� ɨɫɧɨɜɚɧɚ� ɧɚ� ɹɡɵɤɟ�*366� əɡɵɤ�*366� - ɷɬɨ� ɹɡɵɤ�

ɞɟɤɥɚɪɚɬɢɜɧɨɝɨ�ɬɢɩɚ��ɩɨɫɬɪɨɟɧɧɵɣ�ɧɚ�ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ�ɨɫɧɨɜɟ�� 

Ɉɫɧɨɜɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɷɬɨɝɨ� ɹɡɵɤɚ� ɹɜɥɹɸɬɫɹ� ɬɪɚɧɡɚɤɬɵ� ɢ� ɛɥɨɤɢ�� ɤɨɬɨɪɵɟ�

ɨɬɨɛɪɚɠɚɸɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɞɢɧɚɦɢɱɟɫɤɢɟ� ɢ� ɫɬɚɬɢɱɟɫɤɢɟ� ɨɛɴɟɤɬɵ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɫɢɫɬɟɦɵ��
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ȼɵɛɨɪ�ɨɛɴɟɤɬɨɜ�ɜ�ɤɨɧɤɪɟɬɧɨɣ�ɦɨɞɟɥɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɨɞɟɥɢɪɭɟɦɨɣ�ɫɢɫɬɟɦɵ��Ⱦɥɹ�

ɢɡɭɱɟɧɢɹ� ɨɛɳɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɹɡɵɤɚ�*366� ɜɨɫɩɨɥɶɡɭɟɦɫɹ� ɨɩɪɟɞɟɥɟɧɢɹɦɢ� ɢɡ� >�@�� Ʉɚɠɞɵɣ�

ɨɛɴɟɤɬ� ɢɦɟɟɬ� ɧɟɤɨɬɨɪɨɟ� ɱɢɫɥɨ� ɫɜɨɣɫɬɜ�� ɧɚɡɜɚɧɵɯ� ɜ� *366� ɫɬɚɧɞɚɪɬɧɵɦɢ� ɱɢɫɥɨɜɵɦɢ�

ɚɬɪɢɛɭɬɚɦɢ� �ɋɑȺ��� ɑɚɫɬɶ� ɋɑȺ� ɞɨɫɬɭɩɧɚ� ɩɨɥɶɡɨɜɚɬɟɥɸ� ɬɨɥɶɤɨ� ɞɥɹ� ɱɬɟɧɢɹ�� ɚ� ɧɚ� ɡɧɚɱɟɧɢɟ�

ɞɪɭɝɢɯ�ɨɧ�ɦɨɠɟɬ�ɜɥɢɹɬɶ��ɢɫɩɨɥɶɡɭɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɛɥɨɤɢ� 

Ȼɥɨɤɢ� ɢ� ɬɪɚɧɡɚɤɬɵ�� Ʉɚɠɞɚɹ� *366-ɦɨɞɟɥɶ� ɨɛɹɡɚɬɟɥɶɧɨ� ɞɨɥɠɧɚ� ɫɨɞɟɪɠɚɬɶ� ɬɚɤɢɟ�

ɨɛɴɟɤɬɵ�� ɤɚɤ� ɛɥɨɤɢ� ɢ� ɬɪɚɧɡɚɤɬɵ�� ɑɬɨ� ɹɜɥɹɟɬɫɹ� ɨɬɥɢɱɢɬɟɥɶɧɨɣ� ɱɟɪɬɨɣ� ɩɪɨɰɟɫɫɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɨɝɨ�ɩɨɞɯɨɞɚ��ȼ�*366�ɤɨɧɰɟɩɰɢɹ�ɩɟɪɟɞɚɱɢ�ɭɩɪɚɜɥɟɧɢɹ�ɨɬ�ɛɥɨɤɚ�ɤ�ɛɥɨɤɭ�ɢɦɟɟɬ�

ɫɩɟɰɢɮɢɱɟɫɤɢɟ� ɨɫɨɛɟɧɧɨɫɬɢ�� ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɛɥɨɤɨɜ� *366-ɦɨɞɟɥɢ� ɩɨɤɚɡɵɜɚɟɬ�

ɧɚɩɪɚɜɥɟɧɢɹ�� ɜ� ɤɨɬɨɪɵɯ� ɩɟɪɟɦɟɳɚɸɬɫɹ� ɷɥɟɦɟɧɬɵ�� Ʉɚɠɞɵɣ� ɬɚɤɨɣ� ɷɥɟɦɟɧɬ� ɧɚɡɵɜɚɟɬɫɹ�

ɬɪɚɧɡɚɤɬɨɦ�� 

Ɍɪɚɧɡɚɤɬɵ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�>�@�- ɷɬɨ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɷɥɟɦɟɧɬɵ�*366-ɦɨɞɟɥɢ� 

Ȼɥɨɤɢ�ɹɡɵɤɚ�*366�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɩɨɞɩɪɨɝɪɚɦɦɵ��ɧɚɩɢɫɚɧɧɵɟ�ɧɚ�ɦɚɤɪɨɚɫɫɟɦɛɥɟɪɟ�ɢɥɢ�

ɧɚ�ɹɡɵɤɟ�ɋɢ��ɢ�ɫɨɞɟɪɠɚɬ�ɧɚɛɨɪ�ɩɚɪɚɦɟɬɪɨɜ��ɨɩɟɪɚɧɞɨɜ��ɞɥɹ�ɨɛɪɚɳɟɧɢɹ�ɤ�ɧɢɦ��Ʉɚɤ�ɢ�ɜɨ�ɜɫɟɯ�

ɹɡɵɤɚɯ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɜ� *366� ɫɭɳɟɫɬɜɭɟɬ� ɜɧɭɬɪɟɧɧɢɣ� ɦɟɯɚɧɢɡɦ� ɩɟɪɟɞɚɱɢ� ɭɩɪɚɜɥɟɧɢɹ��

ɤɨɬɨɪɵɣ�ɪɟɚɥɢɡɭɟɬɫɹ�ɜ�ɦɨɞɟɥɶɧɨɦ�ɜɪɟɦɟɧɢ��ɱɬɨ�ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɨɬɨɛɪɚɡɢɬɶ�ɞɢɧɚɦɢɱɟɫɤɢɟ�

ɩɪɨɰɟɫɫɵ�ɜ�ɪɟɚɥɶɧɵɯ�ɫɢɫɬɟɦɚɯ��ɉɟɪɟɞɚɱɚ�ɭɩɪɚɜɥɟɧɢɹ�ɨɬ�ɛɥɨɤɚ�ɤ�ɛɥɨɤɭ�ɜ�*366-ɩɪɨɝɪɚɦɦɚɯ�

ɪɟɚɥɢɡɭɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ɞɜɢɠɟɧɢɹ� ɬɪɚɧɡɚɤɬɨɜ� ɜ� ɦɨɞɟɥɶɧɨɦ� ɜɪɟɦɟɧɢ�� Ɉɛɪɚɳɟɧɢɟ� ɤ�

ɩɨɞɩɪɨɝɪɚɦɦɚɦ�ɛɥɨɤɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɱɟɪɟɡ�ɞɜɢɠɟɧɢɟ�ɬɪɚɧɡɚɤɬɨɜ� 

ɋɨɞɟɪɠɚɬɟɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ� ɬɪɚɧɡɚɤɬɨɜ� ɨɩɪɟɞɟɥɹɟɬ� ɪɚɡɪɚɛɨɬɱɢɤ� ɦɨɞɟɥɢ�� ɂɦɟɧɧɨ� ɨɧ�

ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɚɧɚɥɨɝɢɸ� ɦɟɠɞɭ� ɬɪɚɧɡɚɤɬɚɦɢ� ɢ� ɪɟɚɥɶɧɵɦɢ� ɞɢɧɚɦɢɱɟɫɤɢɦɢ� ɷɥɟɦɟɧɬɚɦɢ�

ɦɨɞɟɥɢɪɭɟɦɨɣ� ɫɢɫɬɟɦɵ�� Ɍɚɤɚɹ� ɚɧɚɥɨɝɢɹ� ɧɢɤɨɝɞɚ� ɧɟ� ɭɤɚɡɵɜɚɟɬɫɹ� ɬɪɚɧɫɥɹɬɨɪɭ� *366�� ɨɧɚ�

ɨɫɬɚɟɬɫɹ�ɜ�ɜɨɨɛɪɚɠɟɧɢɢ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɦɨɞɟɥɟɣ� 

Ɉɛɴɟɤɬɵ�ɬɢɩɚ�©ɪɟɫɭɪɫɵª��Ⱥɧɚɥɨɝɚɦɢ�ɨɛɫɥɭɠɢɜɚɸɳɢɯ�ɭɫɬɪɨɣɫɬɜ�ɪɟɚɥɶɧɵɯ�ɫɢɫɬɟɦ�ɜ�

*366� ɹɜɥɹɸɬɫɹ� ɨɛɴɟɤɬɵ� ɬɢɩɚ� ©ɪɟɫɭɪɫɵª�� Ʉ� ɨɛɴɟɤɬɚɦ� ɷɬɨɝɨ� ɬɢɩɚ� ɨɬɧɨɫɹɬɫɹ� ɭɫɬɪɨɣɫɬɜɚ��

ɦɧɨɝɨɤɚɧɚɥɶɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɥɨɝɢɱɟɫɤɢɟ�ɤɥɸɱɢ� 

Ʉɚɤ�ɢ�ɜ�ɤɚɠɞɨɦ�ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ�ɹɡɵɤɟ�ɜ�*366�ɤɚɠɞɵɣ�ɨɛɴɟɤɬ�ɢɦɟɟɬ�ɫɜɨɣɫɬɜɚ�ɢ�

ɦɟɬɨɞɵ�� ɤɨɬɨɪɵɟ� ɢɡɦɟɧɹɸɬ� ɷɬɢ� ɫɜɨɣɫɬɜɚ�� ȼ� *366� ɫɜɨɣɫɬɜɚ� ɨɛɴɟɤɬɨɜ� ɧɚɡɵɜɚɸɬ�

ɫɬɚɧɞɚɪɬɧɵɦɢ�ɱɢɫɥɨɜɵɦɢ�ɚɬɪɢɛɭɬɚɦɢ��ɋɑȺ�� 

ɍɫɬɪɨɣɫɬɜɨ��ɨɞɧɨɤɚɧɚɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ��ɩɪɢɛɨɪ��ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɪɟɫɭɪɫ��ɤɨɬɨɪɵɣ�

ɜ� ɥɸɛɨɣ� ɦɨɦɟɧɬ� ɜɪɟɦɟɧɢ� ɦɨɠɟɬ� ɛɵɬɶ� ɡɚɧɹɬ� ɬɨɥɶɤɨ� ɨɞɧɢɦ� ɬɪɚɧɡɚɤɬɨɦ�� ɂɧɬɟɪɩɪɟɬɚɬɨɪ�

ɚɜɬɨɦɚɬɢɱɟɫɤɢ� ɜɵɱɢɫɥɹɟɬ� ɬɚɤɢɟ� ɟɝɨ� ɋɑȺ�� ɤɚɤ� ɨɛɳɟɟ� ɜɪɟɦɹ� ɡɚɧɹɬɨɫɬɢ� ɭɫɬɪɨɣɫɬɜɚ�� ɱɢɫɥɨ�

ɬɪɚɧɡɚɤɬɨɜ��ɤɨɬɨɪɵɣ�ɡɚɧɢɦɚɥɢ�ɭɫɬɪɨɣɫɬɜɨ��ɤɨɷɮɮɢɰɢɟɧɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɭɫɬɪɨɣɫɬɜɚ��ɫɪɟɞɧɟɟ�

ɜɪɟɦɹ�ɡɚɧɹɬɨɫɬɢ�ɭɫɬɪɨɣɫɬɜɚ�ɨɞɧɢɦ�ɬɪɚɧɡɚɤɬɨɦ�ɢ�ɬ�ɩ� 
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Ɇɧɨɝɨɤɚɧɚɥɶɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ��ɆɄɍ���ɧɟɫɤɨɥɶɤɨ�ɩɚɪɚɥɥɟɥɶɧɵɯ�ɨɞɢɧɚɤɨɜɵɯ�ɭɫɬɪɨɣɫɬɜ��

ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɨɛɴɟɤɬɵ�ɬɢɩɚ�©ɪɟɫɭɪɫɵª�ɞɥɹ�ɩɚɪɚɥɥɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ��Ɉɧɢ�ɦɨɝɭɬ�ɛɵɬɶ�

ɢɫɩɨɥɶɡɨɜɚɧɵ� ɧɟɫɤɨɥɶɤɢɦɢ� ɬɪɚɧɡɚɤɬɚɦɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ�� ɉɨɥɶɡɨɜɚɬɟɥɶ� ɨɩɪɟɞɟɥɹɟɬ� ɟɦɤɨɫɬɶ�

ɤɚɠɞɨɝɨ�ɆɄɍ��ɤɨɬɨɪɵɣ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɦɨɞɟɥɢ��ɚ�ɢɧɬɟɪɩɪɟɬɚɬɨɪ�ɜɟɞɟɬ�ɭɱɟɬ�ɱɢɫɥɚ�ɭɫɬɪɨɣɫɬɜ��

ɡɚɧɹɬɵɯ�ɜ�ɤɚɠɞɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ��ɂɧɬɟɪɩɪɟɬɚɬɨɪ�ɬɚɤɠɟ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɩɨɞɫɱɢɬɵɜɚɟɬ�ɬɚɤɢɟ�

ɋɑȺ�� ɱɢɫɥɨ� ɬɪɚɧɡɚɤɬɨɜ�� ɤɨɬɨɪɵɟ� ɜɨɲɥɢ� ɜ� ɆɄɍ�� ɫɪɟɞɧɟɟ� ɱɢɫɥɨ� ɤɚɧɚɥɨɜ�� ɡɚɧɹɬɵɯ� ɨɞɧɢɦ�

ɬɪɚɧɡɚɤɬɨɦ��ɫɪɟɞɧɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɬɪɚɧɡɚɤɬɚ�ɜ�ɭɫɬɪɨɣɫɬɜɟ�ɢ�ɞɪ� 

ɇɟɤɨɬɨɪɵɟ� ɫɨɛɵɬɢɹ� ɜ� ɫɢɫɬɟɦɟ� ɦɨɝɭɬ� ɡɚɛɥɨɤɢɪɨɜɚɬɶ� ɢɥɢ� ɢɡɦɟɧɢɬɶ� ɞɜɢɠɟɧɢɟ�

ɬɪɚɧɡɚɤɬɨɜ��ɇɚɩɪɢɦɟɪ��ɤɚɫɫɢɪ�ɤɢɧɨɬɟɚɬɪɚ��ɢɞɹ�ɧɚ�ɨɛɟɞ, ɫɬɚɜɢɬ�ɬɚɛɥɢɱɤɭ�©ȼ�ɞɪɭɝɨɟ�ɨɤɧɨª��ɢ�

ɜɫɟ� ɫɥɟɞɭɸɳɢɟ� ɤɥɢɟɧɬɵ� ɧɚ� -ɩɪɨɬɹɠɟɧɢɢ� ɨɛɟɞɚ� ɨɛɪɚɳɚɸɬɫɹ� ɜ� ɞɪɭɝɭɸ� ɤɚɫɫɭ�� Ⱦɥɹ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɷɬɢɯ�ɫɢɬɭɚɰɢɣ�ɜɜɟɞɟɧɵ�ɥɨɝɢɱɟɫɤɢɟ�ɤɥɸɱɢ��Ɍɪɚɧɡɚɤɬ�ɦɨɠɟɬ�ɭɫɬɚɧɚɜɥɢɜɚɬɶ�ɷɬɢ�

ɤɥɸɱɢ� ɜ� ɩɨɥɨɠɟɧɢɟ� ©ȼɤɥɸɱɟɧɨª� ɢɥɢ� ©ȼɵɤɥɸɱɟɧɨª�� ɑɟɪɟɡ�  ɧɟɤɨɬɨɪɨɟ� ɜɪɟɦɹ� ɫɨɫɬɨɹɧɢɟ�

ɤɥɸɱɚ� ɦɨɠɟɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɨ� ɞɪɭɝɢɦɢ� ɬɪɚɧɡɚɤɬɚɦɢ� ɞɥɹ� ɜɵɛɨɪɚ� ɨɞɧɨɝɨ� ɢɡ� ɞɜɭɯ�

ɜɨɡɦɨɠɧɵɯ�ɩɭɬɟɣ�ɞɜɢɠɟɧɢɹ�ɢɥɢ�ɨɠɢɞɚɧɢɹ�ɦɨɦɟɧɬɚ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɤɥɸɱɚ��ɋɨɫɬɨɹɧɢɟ�

ɤɥɸɱɚ��ɦɨɠɟɬ�ɛɵɬɶ�ɢɡɦɟɧɟɧɨ�ɥɸɛɵɦ�ɬɪɚɧɡɚɤɬɨɦ� 

ɉɟɪɟɦɟɧɧɵɟ�� Ⱥɪɢɮɦɟɬɢɱɟɫɤɢɟ� ɩɟɪɟɦɟɧɧɵɟ ɩɨɡɜɨɥɹɸɬ� ɜɵɱɢɫɥɹɬ� ɚɪɢɮɦɟɬɢɱɟɫɤɢɟ�

ɜɵɪɚɠɟɧɢɹ��ɤɨɬɨɪɵɟ�ɫɨɫɬɨɹɬ�ɢɡ�ɨɩɟɪɚɰɢɣ�ɧɚɞ�ɋɑȺ�ɨɛɴɟɤɬɨɜ� 

əɱɟɣɤɢ� ɢ� ɦɚɬɪɢɰɵ� ɫɨɯɪɚɧɹɟɦɵɯ� ɜɟɥɢɱɢɧ�� əɱɟɣɤɢ� ɫɨɯɪɚɧɹɟɦɵɯ� ɜɟɥɢɱɢɧ� ɢ� ɦɚɬɪɢɰɵ�

ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɧɟɤɨɬɨɪɨɣ�ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɣ�ɱɢɫɥɨɜɨɣ�ɢɧɮɨɪɦɚɰɢɢ��ɡɚɩɢɫɶ�ɜ�ɷɬɢ�

ɨɛɴɟɤɬɵ�ɜɵɩɨɥɧɹɸɬ�ɬɪɚɧɡɚɤɬɵ� 

Ɉɱɟɪɟɞɢ� 

Ɍɚɛɥɢɰɵ��Ɉɛɴɟɤɬ�©ɬɚɛɥɢɰɚª�ɩɪɟɞɧɚɡɧɚɱɟɧ�ɞɥɹ� ɫɛɨɪɚ� ɫɬɚɬɢɫɬɢɤɢ�ɨ� ɫɥɭɱɚɣɧɵɯ�ɜɟɥɢɱɢɧɚɯ��

ɡɚɞɚɧɧɵɯ�ɩɨɥɶɡɨɜɚɬɟɥɟɦ� [3]. 

5.3.3. ɉɚɤɟɬ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɊȾɈ� 

ȼ�ɫɪɟɞɟ�ɊȾɈ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɜɟɞɟɬɫɹ�ɧɚ�ɨɫɧɨɜɟ�ɪɟɫɭɪɫɨɜ�ɢ�ɞɟɣɫɬɜɢɣ�ɧɚɞ�ɧɢɦɢ��Ɋɟɫɭɪɫɵ�

ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɨɛɴɟɤɬɵ�ɪɟɚɥɶɧɨɝɨ�ɦɢɪɚ��ɧɚɞ�ɤɨɬɨɪɵɦɢ�ɫɨɜɟɪɲɚɸɬɫɹ�ɞɟɣɫɬɜɢɹ�� 

Ɉɩɟɪɚɰɢɹ� � ɨɩɢɫɵɜɚɟɬ� ɩɪɚɜɢɥɚ� ɜɵɩɨɥɧɟɧɢɹ� ɞɟɣɫɬɜɢɣ� ɞɚɧɧɨɝɨ� ɬɢɩɚ� �RSHUDWLRQ�� ɢ�

ɫɨɞɟɪɠɢɬ� ɫɩɢɫɨɤ� ɪɟɥɟɜɚɧɬɧɵɯ� ɪɟɫɭɪɫɨɜ� �ɬɨ� ɟɫɬɶ� ɪɟɫɭɪɫɨɜ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɨɩɢɫɵɜɚɟɦɨɣ��

ɨɩɟɪɚɰɢɢ���ɩɪɟɞɭɫɥɨɜɢɹ�ɧɚɱɚɥɚ�ɨɩɟɪɚɰɢɢ��ɡɚɞɚɜɚɟɦɵɟ�ɩɨ�ɡɧɚɱɟɧɢɹɦ�ɩɚɪɚɦɟɬɪɨɜ�ɪɟɥɟɜɚɧɬɧɵɯ�

ɪɟɫɭɪɫɨɜ��� ɤɨɧɜɟɪɬɨɪɵ� ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ� ɫɨɫɬɨɹɧɢɹ� ɪɟɫɭɪɫɨɜ�� ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɨɩɟɪɚɰɢɢ�� ɜ� ɟɟ�

ɧɚɱɚɥɟ� ɢ� ɜ� ɤɨɧɰɟ� ɢ� ɜɵɪɚɠɟɧɢɹ�� ɩɨ� ɤɨɬɨɪɵɦ� ɜɵɱɢɫɥɹɸɬɫɹ� ɞɥɢɬɟɥɶɧɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ�

ɞɟɣɫɬɜɢɣ��ɨɩɢɫɵɜɚɟɦɵɦɢ�ɞɚɧɧɨɣ�ɨɩɟɪɚɰɢɟɣ� 

Ɉɩɢɫɚɧɢɟ� ɬɢɩɨɜ� ɪɟɫɭɪɫɨɜ� ɨɩɪɟɞɟɥɹɟɬ� ɫɬɪɭɤɬɭɪɭ� ɝɥɨɛɚɥɶɧɨɣ� ɛɚɡɵ� ɞɚɧɧɵɯ� ɩɪɨɝɪɚɦɦɵ�

�ɦɨɞɟɥɢ��� 
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Ɉɩɟɪɚɰɢɢ�ɨɩɪɟɞɟɥɹɸɬ�ɫɨɞɟɪɠɢɦɨɟ�ɛɚɡɵ�ɡɧɚɧɢɣ�ɩɪɨɝɪɚɦɦɵ��ɦɨɞɟɥɢ��� 

Ɉɧɢ�ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɡɧɚɧɢɹ�ɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɦɨɞɟɥɢɪɭɟɦɨɣ�ɫɢɫɬɟɦɵ��ɡɧɚɧɢɹ�ɨ�

ɩɪɟɞɦɟɬɧɨɣ� ɨɛɥɚɫɬɢ��� ɡɚɩɢɫɚɧɧɵɟ� ɜ� ɜɢɞɟ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɩɪɨɞɭɤɰɢɨɧɧɵɯ� ɩɪɚɜɢɥ� ɜ�

ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɫɢɧɬɚɤɫɢɫɨɦ�ɹɡɵɤɚ�� 

Ɉɫɧɨɜɧɵɟ�ɩɨɧɹɬɢɹ�ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ�ɫɪɟɞɵ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɊȾɈ� 

Ɇɨɞɟɥɶ ± ɫɨɜɨɤɭɩɧɨɫɬɶ�ɨɛɴɟɤɬɨɜ�ɊȾɈ-ɹɡɵɤɚ��ɨɩɢɫɵɜɚɸɳɢɯ�ɤɚɤɨɣ-ɬɨ�ɪɟɚɥɶɧɵɣ�ɨɛɴɟɤɬ��

ɫɨɛɢɪɚɟɦɵɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɢɦɢɬɚɰɢɢ� ɩɨɤɚɡɚɬɟɥɢ�� ɤɚɞɪɵ� ɚɧɢɦɚɰɢɢ� ɢ� ɝɪɚɮɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ��

ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɚɧɢɦɚɰɢɢ��ɪɟɡɭɥɶɬɚɬɵ�ɬɪɚɫɫɢɪɨɜɤɢ�� 

ɉɪɨɝɨɧ ± ɷɬɨ� ɦɢɧɢɦɚɥɶɧɵɣ� ɷɬɚɩ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚ�� ɉɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ�

ɦɧɨɠɟɫɬɜɨ� ɞɟɣɫɬɜɢɣ� ɫɢɫɬɟɦɵ�� ɧɟɨɛɯɨɞɢɦɵɯ� ɧɚ� ɨɞɧɨɤɪɚɬɧɵɣ� ɩɟɪɟɜɨɞ� ɟɟ� ɢɡ� ɢɫɯɨɞɧɨɝɨ� ɜ�

ɰɟɥɟɜɨɟ� ɫɨɫɬɨɹɧɢɟ�� Ɉɧ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɨɜɨɤɭɩɧɨɫɬɶɸ� ɨɛɴɟɤɬɨɜ�� ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ� ɫɨɛɨɣ�

ɢɫɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɢ� ɪɟɡɭɥɶɬɚɬɵ�� ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ� ɡɚɩɭɫɤɟ� ɢɦɢɬɚɬɨɪɚ� ɫ� ɷɬɢɦɢ� ɢɫɯɨɞɧɵɦɢ�

ɞɚɧɧɵɦɢ�� 

Ɉɛɴɟɤɬ ± ɫɨɜɨɤɭɩɧɨɫɬɶ� ɢɧɮɨɪɦɚɰɢɢ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ� ɞɥɹ� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɰɟɥɟɣ� ɢ�

ɢɦɟɸɳɚɹ�ɫɦɵɫɥ�ɞɥɹ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɩɪɨɝɪɚɦɦɵ�� 

Ɉɛɴɟɤɬɚɦɢ�ɹɜɥɹɸɬɫɹ�� 

x ɬɢɩɵ�ɪɟɫɭɪɫɨɜ�� 

x ɪɟɫɭɪɫɵ�� 

x ɨɛɪɚɡɰɵ�ɨɩɟɪɚɰɢɣ� 

x ɨɩɟɪɚɰɢɢ;  

x ɬɨɱɤɢ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ� 

x ɤɨɧɫɬɚɧɬɵ��ɮɭɧɤɰɢɢ�ɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� 

x ɤɚɞɪɵ�ɚɧɢɦɚɰɢɢ�  

x ɬɪɟɛɭɟɦɚɹ�ɫɬɚɬɢɫɬɢɤɚ� 

Ɉɛɴɟɤɬɵ��ɫɨɡɞɚɜɚɟɦɵɟ�ɊȾɈ-ɢɦɢɬɚɬɨɪɨɦ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɩɪɨɝɨɧɚ� 

x ɪɟɡɭɥɶɬɚɬɵ� 

x ɬɪɚɫɫɢɪɨɜɤɚ�  

ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɚɧɢɦɚɰɢɢ�ɜ�ɊȾɈ�ɦɨɞɟɥɹɯ�� 

ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ� ɫɪɟɞɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɊȾɈ� ɩɨɡɜɨɥɹɟɬ� ɪɚɡɪɚɛɨɬɱɢɤɭ� ɢɦɢɬɚɰɢɨɧɧɨɣ�

ɦɨɞɟɥɢ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ� ɩɪɨɰɟɫɫ� ɢɡɦɟɧɟɧɢɹ� ɫɨɫɬɨɹɧɢɣ� ɫɢɫɬɟɦɵ� ɢ� ɩɨɥɭɱɟɧɢɹ�

ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ�ɫɬɚɬɢɫɬɢɤɢ��ɭɜɟɥɢɱɢɜɚɹ�ɧɚɝɥɹɞɧɨɫɬɶ�ɩɪɨɬɟɤɚɸɳɢɯ�ɩɪɨɰɟɫɫɨɜ� 

Ⱦɥɹ� ɤɚɠɞɨɝɨ� ɪɟɫɭɪɫɚ� ɨɩɪɟɞɟɥɟɧɵ� ɩɚɪɚɦɟɬɪɵ� ɫɨɫɬɨɹɧɢɹ�� Ⱦɥɹ� ɤɚɠɞɨɣ� ɨɩɟɪɚɰɢɢ�

ɨɩɪɟɞɟɥɟɧɵ�ɩɪɚɜɢɥɚ�ɟɟ�ɜɵɩɨɥɧɟɧɢɹ�[1]. 
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5.3.4. ɉɚɤɟɬ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�$Q\/RJLF� 

ɉɪɨɝɪɚɦɦɧɵɣ� ɢɧɫɬɪɭɦɟɧɬ� $Q\/RJLF� ɩɨɞɞɟɪɠɢɜɚɟɬ� ɜɫɟ� ɢɡɜɟɫɬɧɵɟ� ɦɟɬɨɞɵ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɪɚɫɫɦɨɬɪɢɦ�ɜɤɪɚɬɰɟ�ɫɬɪɭɤɬɭɪɭ�$Q\/RJLF�ɜɡɹɬɭɸ�ɢɡ�>�@��$Q\/RJLF��ɨɫɧɨɜɚɧ�ɧɚ�

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ� ɤɨɧɰɟɩɰɢɢ�� Ɉɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ� ɩɨɞɯɨɞ� ɤ�

ɩɪɟɞɫɬɚɜɥɟɧɢɸ�ɫɥɨɠɧɵɯ�ɫɢɫɬɟɦ�ɹɜɥɹɟɬɫɹ�ɥɭɱɲɢɦ�ɧɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɦɟɬɨɞɨɦ�ɭɩɪɚɜɥɟɧɢɹ�

ɫɥɨɠɧɨɫɬɶɸ� ɢɧɮɨɪɦɚɰɢɢ�� ɷɬɚ� ɤɨɧɰɟɩɰɢɹ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɫɬɵɦ� ɢ� ɟɫɬɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ�

ɨɪɝɚɧɢɡɨɜɚɬɶ� ɢ� ɩɪɟɞɫɬɚɜɢɬɶ� ɫɬɪɭɤɬɭɪɭ� ɫɥɨɠɧɨɣ� ɫɢɫɬɟɦɵ�� Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ�� ɢɞɟɢ� ɢ� ɦɟɬɨɞɵ��

ɧɚɩɪɚɜɥɟɧɧɵɟ�ɧɚ�ɭɩɪɚɜɥɟɧɢɟ�ɫɥɨɠɧɨɫɬɶɸ��ɜɵɪɚɛɨɬɚɧɧɵɟ�ɜ�ɩɨɫɥɟɞɧɢɟ�ɞɟɫɹɬɢɥɟɬɢɹ�ɜ�ɨɛɥɚɫɬɢ�

ɫɨɡɞɚɧɢɹ� ɩɪɨɝɪɚɦɦɧɵɯ� ɫɢɫɬɟɦ�� ɩɨɡɜɨɥɹɸɬ� ɪɚɡɪɚɛɨɬɱɢɤɚɦ� ɦɨɞɟɥɟɣ� ɜ� ɫɪɟɞɟ� $Q\/RJLF�

ɨɪɝɚɧɢɡɨɜɚɬɶ� ɦɵɲɥɟɧɢɟ�� ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ� ɢ�� ɜ� ɤɨɧɟɱɧɨɦ� ɫɱɟɬɟ�� ɭɩɪɨɫɬɢɬɶ� ɢ�

ɭɫɤɨɪɢɬɶ�ɫɨɡɞɚɧɢɟ�ɦɨɞɟɥɟɣ� 

Ⱦɪɭɝɨɣ� ɛɚɡɨɜɨɣ� ɤɨɧɰɟɩɰɢɟɣ� $Q\/RJLF� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɦɨɞɟɥɢ� ɤɚɤ� ɧɚɛɨɪɚ�

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɩɚɪɚɥɥɟɥɶɧɨ� ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ� ɚɤɬɢɜɧɨɫɬɟɣ�� Ɍɚɤɨɣ� ɩɨɞɯɨɞ� ɤ�

ɦɨɞɟɥɢɪɨɜɚɧɢɸ�ɢɧɬɭɢɬɢɜɧɨ�ɨɱɟɧɶ�ɩɨɧɹɬɟɧ�ɢ�ɟɫɬɟɫɬɜɟɧɟɧ�ɜɨ�ɦɧɨɝɢɯ�ɩɪɢɥɨɠɟɧɢɹɯ��ɩɨɫɤɨɥɶɤɭ�

ɫɢɫɬɟɦɵ� ɪɟɚɥɶɧɨɣ� ɠɢɡɧɢ� ɫɨɫɬɨɹɬ� ɢɡ� ɫɨɜɨɤɭɩɧɨɫɬɢ� ɚɤɬɢɜɧɨɫɬɟɣ�� ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ� ɫ�

ɞɪɭɝɢɦɢ� ɨɛɴɟɤɬɚɦɢ�� Ⱥɤɬɢɜɧɵɣ� ɨɛɴɟɤɬ� ɜ� $Q\/RJLF� ² ɷɬɨ� ɨɛɴɟɤɬ� ɫɨ� ɫɜɨɢɦ� ɫɨɛɫɬɜɟɧɧɵɦ�

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ��ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɣ�ɫ�ɨɤɪɭɠɟɧɢɟɦ��Ɉɧ�ɦɨɠɟɬ�ɜɤɥɸɱɚɬɶ�ɜ�ɫɟɛɹ�ɥɸɛɨɟ�

ɤɨɥɢɱɟɫɬɜɨ�ɷɤɡɟɦɩɥɹɪɨɜ�ɞɪɭɝɢɯ�ɚɤɬɢɜɧɵɯ�ɨɛɴɟɤɬɨɜ��Ⱥɤɬɢɜɧɵɟ�ɨɛɴɟɤɬɵ�ɦɨɝɭɬ�ɞɢɧɚɦɢɱɟɫɤɢ�

ɩɨɪɨɠɞɚɬɶɫɹ�ɢ�ɢɫɱɟɡɚɬɶ�ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ� ɡɚɤɨɧɚɦɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɫɢɫɬɟɦɵ��Ɍɚɤ�ɦɨɝɭɬ�

ɦɨɞɟɥɢɪɨɜɚɬɶɫɹ�ɫɨɰɢɚɥɶɧɵɟ�ɝɪɭɩɩɵ��ɯɨɥɞɢɧɝɢ�ɤɨɦɩɚɧɢɣ��ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɢɫɬɟɦɵ�ɢ�ɬ��ɩ� 

Ƚɪɚɮɢɱɟɫɤɚɹ� ɫɪɟɞɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� $Q\/RJLF� ɩɨɞɞɟɪɠɢɜɚɟɬ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�� ɪɚɡɪɚɛɨɬɤɭ��

ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɟ�ɦɨɞɟɥɢ�� ɜɵɩɨɥɧɟɧɢɟ� ɤɨɦɩɶɸɬɟɪɧɵɯ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɫ�ɦɨɞɟɥɶɸ�� ɜɤɥɸɱɚɹ�

ɪɚɡɥɢɱɧɵɟ�ɜɢɞɵ�ɚɧɚɥɢɡɚ�² ɨɬ�ɚɧɚɥɢɡɚ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɞɨ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɚɪɚɦɟɬɪɨɜ�ɦɨɞɟɥɢ�

ɨɬɧɨɫɢɬɟɥɶɧɨ�ɧɟɤɨɬɨɪɨɝɨ�ɤɪɢɬɟɪɢɹ� 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� $Q\/RJLF� ɧɟ� ɨɝɪɚɧɢɱɢɜɚɟɬ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɨɞɧɨɣ-ɟɞɢɧɫɬɜɟɧɧɨɣ�

ɩɚɪɚɞɢɝɦɨɣ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɯɚɪɚɤɬɟɪɧɵɦ� ɮɚɤɬɢɱɟɫɤɢ� ɞɥɹ� ɜɫɟɯ� ɢɧɫɬɪɭɦɟɧɬɨɜ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɟɝɨɞɧɹ� ɧɚ� ɪɵɧɤɟ�� ȼ� $Q\/RJLF� ɪɚɡɪɚɛɨɬɱɢɤ� ɦɨɠɟɬ� ɝɢɛɤɨ�

ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɚɡɥɢɱɧɵɟ� ɭɪɨɜɧɢ� ɚɛɫɬɪɚɝɢɪɨɜɚɧɢɹ�� ɪɚɡɥɢɱɧɵɟ� ɫɬɢɥɢ� ɢ� ɤɨɧɰɟɩɰɢɢ�� ɫɬɪɨɢɬɶ�

ɦɨɞɟɥɢ� ɜ� ɪɚɦɤɚɯ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɩɚɪɚɞɢɝɦɵ� ɢ� ɫɦɟɲɢɜɚɬɶ� ɢɯ� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɨɞɧɨɣ� ɢ� ɬɨɣ� ɠɟ�

ɦɨɞɟɥɢ�� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɚɧɟɟ� ɪɚɡɪɚɛɨɬɚɧɧɵɟ� ɦɨɞɭɥɢ�� ɫɨɛɪɚɧɧɵɟ� ɜ� ɛɢɛɥɢɨɬɟɤɢ�� ɞɨɩɨɥɧɹɬɶ� ɢ�

ɫɬɪɨɢɬɶ�ɫɜɨɢ�ɫɨɛɫɬɜɟɧɧɵɟ�ɛɢɛɥɢɨɬɟɤɢ�ɦɨɞɭɥɟɣ��ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɦɨɞɟɥɢ�ɧɚ�$Q\/RJLF�ɦɨɠɧɨ�

ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɨɧɰɟɩɰɢɢ�ɢ�ɫɪɟɞɫɬɜɚ�ɢɡ�ɧɟɫɤɨɥɶɤɢɯ��ɤɥɚɫɫɢɱɟɫɤɢɯ��ɨɛɥɚɫɬɟɣ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��

ɧɚɩɪɢɦɟɪ��ɜ�ɚɝɟɧɬɧɨɣ ɦɨɞɟɥɢ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɦɟɬɨɞɵ�ɫɢɫɬɟɦɧɨɣ�ɞɢɧɚɦɢɤɢ�ɞɥɹ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�

ɢɡɦɟɧɟɧɢɣ� ɫɨɫɬɨɹɧɢɹ� ɫɪɟɞɵ� ɢɥɢ� ɜ� ɧɟɩɪɟɪɵɜɧɨɣ� ɦɨɞɟɥɢ� ɞɢɧɚɦɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɭɱɟɫɬɶ�

ɞɢɫɤɪɟɬɧɵɟ� ɫɨɛɵɬɢɹ�� ɇɚɩɪɢɦɟɪ�� ɚɧɚɥɢɡ� ȽɌ� - ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɤɨɦɩɚɧɢɢ� �ɚɧɚɥɢɡ�



66 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɫɟɪɜɟɪɨɜ�� ɭɡɤɢɯ� ɦɟɫɬ� ɥɨɤɚɥɶɧɨɣ� ɫɟɬɢ� ɢ� ɬ�� ɩ���� ɤɨɬɨɪɵɣ� ɥɟɝɤɨ�

ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫ�ɩɨɦɨɳɶɸ�ɦɟɬɨɞɨɜ�ɞɢɫɤɪɟɬɧɨɝɨ�ɫɨɛɵɬɢɣɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɢɦɟɟɬ�ɧɟɦɧɨɝɨ�

ɩɨɥɶɡɵ�� ɟɫɥɢ� ɜ� ɦɨɞɟɥɢ� ɧɟ� ɨɬɪɚɠɟɧɨ� ɜɥɢɹɧɢɟ� ɜɨɡɦɨɠɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɩɚɪɚɦɟɬɪɨɜ� ɷɬɨɣ�

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɧɚ� ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ� ɢ�� ɜ� ɤɨɧɟɱɧɨɦ� ɫɱɟɬɟ�� ɧɚ� ɩɪɢɛɵɥɶ� ɤɨɦɩɚɧɢɢ�� ɚ� ɬɚɤɚɹ�

ɫɜɹɡɶ� ɜ� ɦɨɞɟɥɢ� ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɪɟɚɥɢɡɨɜɚɧɚ� ɬɨɥɶɤɨ� ɫɪɟɞɫɬɜɚɦɢ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ȼ� $Q\/RJLF� ɥɟɝɤɨ� ɫɬɪɨɹɬɫɹ� ɩɨɞɨɛɧɵɟ� ɦɨɞɟɥɢ� ɫ� ɬɪɟɛɭɟɦɵɦ� ɭɪɨɜɧɟɦ�

ɚɞɟɤɜɚɬɧɨɫɬɢ�� ɩɨɡɜɨɥɹɸɳɢɟ� ɨɬɜɟɬɢɬɶ� ɧɚ� ɦɧɨɝɢɟ� ɜɨɩɪɨɫɵ�� ɢɧɬɟɪɟɫɭɸɳɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɹ��

Ȼɨɝɚɬɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɚɧɢɦɚɰɢɢ�ɢ�ɜɢɡɭɚɥɶɧɨɝɨ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɪɟɡɭɥɶɬɚɬɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɪɚɛɨɬɵ�

ɦɨɞɟɥɢ� ɩɨɡɜɨɥɹɸɬ� ɩɨɧɹɬɶ� ɫɭɬɶ� ɩɪɨɰɟɫɫɨɜ�� ɩɪɨɢɫɯɨɞɹɳɢɯ� ɜ� ɦɨɞɟɥɢɪɭɟɦɨɣ� ɫɢɫɬɟɦɟ��

ɭɩɪɨɫɬɢɬɶ�ɨɬɥɚɞɤɭ�ɦɨɞɟɥɢ� 

ɍɞɨɛɧɵɣ� ɢɧɬɟɪɮɟɣɫ� ɢ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɫɪɟɞɫɬɜɚ� ɩɨɞɞɟɪɠɤɢ� ɪɚɡɪɚɛɨɬɤɢ� ɦɨɞɟɥɟɣ� ɜ�

$Q\/RJLF� ɞɟɥɚɸɬ� ɧɟ� ɬɨɥɶɤɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ�� ɧɨ� ɢ� ɫɨɡɞɚɧɢɟ� ɤɨɦɩɶɸɬɟɪɧɵɯ� ɢɦɢɬɚɰɢɨɧɧɵɯ�

ɦɨɞɟɥɟɣ�ɜ�ɷɬɨɣ�ɫɪɟɞɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɞɨɫɬɭɩɧɵɦɢ�ɞɚɠɟ�ɞɥɹ�ɧɚɱɢɧɚɸɳɢɯ� 

ɂɡ� >�@� ɛɵɥɢ� ɜɡɹɬɵ� ɨɛɳɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɹɡɵɤɚ�� ɧɨ� ɜ� ɞɚɧɧɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɧɚɫ�

ɢɧɬɟɪɟɫɭɟɬ� ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ� ɩɨɞɯɨɞ�� ɜ� ɞɚɧɧɨɣ� ɫɪɟɞɟ� ɨɧ� ɪɟɚɥɢɡɨɜɚɧ� ɛɥɚɝɨɞɚɪɹ�

ɛɢɛɥɢɨɬɟɤɟ� (QWHUSULVH� /LEUDU\�� ɉɥɸɫɨɦ� ɞɚɧɧɨɣ� ɫɪɟɞɵ�� ɧɟɫɨɦɧɟɧɧɨ�� ɹɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ�

ɢɧɬɟɝɪɚɰɢɢ�ɜɫɟɯ�ɦɟɬɨɞɨɜ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜ�ɪɚɦɤɚɯ�ɨɞɧɨɝɨ�ɩɪɨɟɤɬɚ�ɢɥɢ�ɞɚɠɟ�

ɨɞɧɨɣ�ɦɨɞɟɥɢ� 

Ȼɢɛɥɢɨɬɟɤɚ� $Q\/RJLF� (QWHUSULVH� /LEUDU\� ɫɯɨɠɚ� ɩɨ� ɫɜɨɢɦ� ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɦ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ� ɫ� ɞɪɭɝɢɦɢ� ɫɯɨɠɢɦɢ� ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦɢ� ɫɪɟɞɚɦɢ�

ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ�ɜ�ɩɪɟɞɵɞɭɳɢɣ�ɩɚɪɚɝɪɚɮɚɯ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ�ɢɧɬɟɪɮɟɣɫ�ɞɥɹ�

ɛɵɫɬɪɨɝɨ� ɫɨɡɞɚɧɢɹ� ɩɪɨɰɟɫɫɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ� ɦɨɞɟɥɟɣ� ɫ� ɩɨɦɨɳɶɸ� ɛɥɨɤ-ɫɯɟɦ��

Ƚɪɚɮɢɱɟɫɤɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɫɢɫɬɟɦ� ɫ�ɩɨɦɨɳɶɸ�ɛɥɨɤ� ɫɯɟɦ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜɨ�ɦɧɨɝɢɯ�

ɜɚɠɧɵɯ� ɫɮɟɪɚɯ� ɞɟɹɬɟɥɶɧɨɫɬɢ�� ɩɪɨɢɡɜɨɞɫɬɜɟ�� ɥɨɝɢɫɬɢɤɟ�� ɫɢɫɬɟɦɚɯ ɨɛɫɥɭɠɢɜɚɧɢɹ�� ɛɢɡɧɟɫ� -

ɩɪɨɰɟɫɫɚɯ��ɦɨɞɟɥɢɪɨɜɚɧɢɢ�ɤɨɦɩɶɸɬɟɪɧɵɯ�ɢ ɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɯ�ɫɟɬɟɣ��ɢ� ɬ�ɞ��$Q\/RJLF�

ɩɨɡɜɨɥɹɟɬ� ɦɨɞɟɥɢɪɨɜɚɬɶ� ɩɪɢ� ɩɨɦɨɳɢ ɜɢɡɭɚɥɶɧɵɯ�� ɝɢɛɤɢɯ�� ɪɚɫɲɢɪɹɟɦɵɯ�� ɩɨɜɬɨɪɧɨ�

ɢɫɩɨɥɶɡɭɟɦɵɯ�ɨɛɴɟɤɬɨɜ��ɤɚɤ ɫɬɚɧɞɚɪɬɧɵɯ��ɬɚɤ�ɢ�ɪɚɡɪɚɛɨɬɚɧɧɵɯ�ȼɚɦɢ��Ȼɢɛɥɢɨɬɟɤɚ�(QWHUSULVH�

/LEUDU\�ɫɨɞɟɪɠɢɬ ɬɪɚɞɢɰɢɨɧɧɵɟ�ɨɛɴɟɤɬɵ��ɨɱɟɪɟɞɢ��ɡɚɞɟɪɠɤɢ��ɤɨɧɜɟɣɟɪɵ��ɪɟɫɭɪɫɵ��ɢ�ɬ��ɩ���ɬɚɤ�

ɱɬɨ�ɦɨɞɟɥɶ�ɛɵɫɬɪɨ�ɫɬɪɨɢɬɫɹ�ɜ�ɫɬɢɥɟ�©ɩɟɪɟɬɚɳɢɬɶ�ɢ�ɨɫɬɚɜɢɬɶ�ª��GUDJ-and-GURS��ɢ�ɨɱɟɧɶ�ɝɢɛɤɨ 

ɩɚɪɚɦɟɬɪɢɡɭɟɬɫɹ�� Ɋɟɚɥɢɡɚɰɢɹ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɛɴɟɤɬɨɜ� (QWHUSULVH� /LEUDU\� ɨɬɤɪɵɬɚ� ɞɥɹ�

ɩɨɥɶɡɨɜɚɬɟɥɹ��ɢɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɤɚɤ�ɭɝɨɞɧɨ�ɪɚɫɲɢɪɟɧɚ��ɜɩɥɨɬɶ�ɞɨ�ɫɨɡɞɚɧɢɹ�

ɫɨɛɫɬɜɟɧɧɵɯ�ɛɢɛɥɢɨɬɟɤ� 

$Q\/RJLF� ɜɤɥɸɱɚɟɬ� ɧɟɫɤɨɥɶɤɨ� ɜɢɞɨɜ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ�� ɤɨɬɨɪɵɟ� ɦɨɠɧɨ� ɜɵɩɨɥɧɹɬ� ɫ�

ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɶɸ�� Ɉɞɧɢɦ� ɢɡ� ɫɚɦɵɯ� ɜɚɠɧɵɯ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ�

ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ. 
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Ɇɧɨɝɢɟ� ɦɨɞɟɥɢ� ɜ� ɛɢɡɧɟɫɟ�� ɧɚɭɤɟ� ɢ� ɬɟɯɧɢɤɟ� ɜɤɥɸɱɚɸɬ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɧɟɥɢɧɟɣɧɨɫɬɢ��

ɤɨɦɛɢɧɚɬɨɪɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɢ� ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�� ɤɨɬɨɪɵɟ� ɥɟɝɤɨ� ɩɪɟɞɫɬɚɜɢɦɵ� ɜ�

ɢɦɢɬɚɰɢɨɧɧɵɯ� ɦɨɞɟɥɹɯ�� ɧɨ� ɹɜɥɹɸɬɫɹ� ɫɥɢɲɤɨɦ� ɫɥɨɠɧɵɦɢ� ɞɥɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɮɨɪɦɚɥɶɧɵɦ�

ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ� ɚɩɩɚɪɚɬɨɦ�� ɧɚɛɨɪɚɦɢ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɮɨɪɦɭɥ�� ɗɬɨ� ɩɪɟɩɹɬɫɬɜɭɟɬ�

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦɭ� ɩɪɢɦɟɧɟɧɢɸ� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɨɩɬɢɦɢɡɚɰɢɢ� ɜ� ɬɚɤɢɯ� ɫɢɫɬɟɦɚɯ��

ɐɟɥɶɸ� ɩɚɤɟɬɚ� 2SW4XHVW�� ɜɫɬɪɨɟɧɧɨɝɨ� ɜ� $Q\/RJLF�� ɤɚɤ� ɪɚɡ� ɢ� ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɢɡɚɰɢɹ� ɫɢɫɬɟɦ��

ɤɨɬɨɪɵɟ�ɧɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɤɚɤ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɦɨɞɟɥɢ�ɢ�ɨɩɬɢɦɢɡɚɰɢɹ�ɜ�ɤɨɬɨɪɵɯ�

ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɜɵɩɨɥɧɟɧɚ� ɫ� ɩɨɦɨɳɶɸ� ɤɥɚɫɫɢɱɟɫɤɢɯ� ɚɥɝɨɪɢɬɦɨɜ�� ȼ� ɩɚɤɟɬɟ� ɪɟɚɥɢɡɨɜɚɧɵ�

ɫɨɜɪɟɦɟɧɧɵɟ�ɦɨɳɧɵɟ� ɚɥɝɨɪɢɬɦɵ�ɨɩɬɢɦɢɡɚɰɢɢ��ɉɚɤɟɬ�ɢɫɩɨɥɶɡɭɟɬ�ɩɨɞɯɨɞ� ©ɱɟɪɧɨɝɨ� ɹɳɢɤɚª�

ɞɥɹ� ɜɵɱɢɫɥɟɧɢɹ� ɡɧɚɱɟɧɢɣ� ɰɟɥɟɜɨɣ� ɮɭɧɤɰɢɢ�� ɨɧ� ɭɫɬɚɧɚɜɥɢɜɚɟɬ� ɜɯɨɞɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɢ�

ɨɛɪɚɳɚɟɬɫɹ� ɤ� ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ�� ɤɨɬɨɪɚɹ� ɩɨ� ɧɚɛɨɪɭ� ɜɯɨɞɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜɨɡɜɪɚɳɚɟɬ�

ɡɧɚɰɟɧɢɹ� ɰɟɥɟɜɨɣ� ɮɭɧɤɰɢɢ�� Ʌɸɛɨɣ� ɨɩɬɢɦɢɡɚɬɨɪ�� ɢɫɩɨɥɶɡɭɟɦɵɣ� ɜ� ɫɢɫɬɟɦɟ� ɢɦɢɬɚɰɢɨɧɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� ɞɨɥɠɟɧ� ɢɦɟɬɶ� ɪɚɡɭɦɧɭɸ� ɷɜɪɢɫɬɢɤɭ� ɞɥɹ� ɜɵɛɨɪɚ� ɨɱɟɪɟɞɧɨɝɨ� ɜɚɪɢɚɧɬɚ�

ɢɫɯɨɞɧɵɯ� ɮɚɤɬɨɪɨɜ� ɫɢɫɬɟɦɵ� ɜ� ɫɥɭɱɚɟ�� ɤɨɝɞɚ� ɫɢɫɬɟɦɚ� ɡɚɞɚɧɚ� ɤɚɤ� ©ɱɟɪɧɵɣ� ɹɳɢɤª� ɫɜɨɢɦɢ�

ɜɯɨɞɧɵɦɢ�ɜɵɯɨɞɧɵɦɢ�ɫɨɨɬɧɨɲɟɧɢɹɦɢ�>�@� 

5.3.5. ȼɵɜɨɞ 

ȼɵɛɨɪ�$Q\/RJLF�ɨɛɭɫɥɨɜɥɟɧ�ɫɥɟɞɭɸɳɢɦ� 

x ɜɵɫɨɤɚɹ�ɧɚɝɥɹɞɧɨɫɬɶ�ɦɨɞɟɥɢ�� 

x ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ�ɝɪɚɮɢɱɟɫɤɢɣ�ɢɧɬɟɪɮɟɣɫ�� 

x ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɹɡɵɤɚ�-$9$�� 

x ɛɨɥɶɲɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɫɢɫɬɟɦɵ� 

x ɫɢɫɬɟɦɚ�ɨɩɬɢɦɢɡɚɰɢɢ�ɨɛɳɟɝɨ�ɧɚɡɧɚɱɟɧɢɹ�2SW4XHVW� 
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6. ɄɈɇɐȿɉɌɍȺɅɖɇɈȿ�ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ 

6.1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɦɨɞɟɥɶ�Ⱥɋɍ�ɉɋ 

6.1.1. Ɉɛɳɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɦɨɞɟɥɶ�ACɍ�ɉɋ 

 

ɉɨɫɬɪɨɢɦ�ɨɛɳɭɸ�ɮɭɧɤɰɢɨɧɚɥɶɧɭɸ�ɦɨɞɟɥɶ�Ⱥɋɍ�ɉɋ��ɋɦ��Ɋɢɫ��6.1. 

 

Ðyt r|qv t qèv kjt qn�
¬fÏ��b�w nènkv ov r

1

Ñnry� nn
xv xzv ¹t qn
w jèrj
kjmv t v k

fv msjxv kjt qn
�v z�ç�b

­èj{ qr
�lkq nt q¹

�kjmv t v k

dj¹krq�ç�b

Í nèxv t js�

dj¹krq�
rsqnt zv k

Ì |nt rj
�k� w v st nt q¹�

mèj{ qrj

Ïrjojt q¹
lqxw nz·nèj

¬smv èqzu �w èv mt v oj�k�$Q\/RJLF Í èjkqsj�w nènkv ov r
�w v �ç�b

 

Ɋɢɫ��6.1. Ɉɛɳɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɦɨɞɟɥɶ�Ⱥɋɍ�ɉɋ 

ɐɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɹɜɥɹɟɬɫɹ� ɤɪɚɬɤɨɟ� ɨɩɢɫɚɧɢɟ� ɡɚɞɚɱ�� ɤɨɬɨɪɵɟ� ɪɟɲɚɸɬɫɹ� ɧɚ� ɭɪɨɜɧɟ�

ɤɚɠɞɨɝɨ�ɢɡ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɛɥɨɤɨɜ��ɢ�ɩɪɢɧɰɢɩɨɜ�ɟɝɨ�ɞɟɤɨɦɩɨɡɢɰɢɢ� 

Ⱥ-0. Ɉɛɳɚɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɫɬɪɭɤɬɭɪɚ�Ⱥɋɍ�ɀȾ�ɩɟɪɟɜɨɡɨɤ. 

Ⱦɚɧɧɵɣ� ɷɬɚɩ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ�

ɭɩɪɚɜɥɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɩɟɪɟɜɨɡɤɚɦɢ. ɇɚ�ɜɯɨɞɟ�ɦɵ�ɢɦɟɟɦ�ɡɚɹɜɤɢ�ɤɥɢɟɧɬɨɜ��ɬɟɤɭɳɟɟ�

ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ�� ȼ� ɤɚɱɟɫɬɜɟ� ɜɵɯɨɞɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɜɵɫɬɭɩɚɸɬ�� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ�

ɜɚɝɨɧɨɜ�� ɡɚɹɜɤɢ� ɊɀȾ�� ɨɰɟɧɤɚ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ�� ɭɤɚɡɚɧɢɹ� ɞɢɫɩɟɬɱɟɪɚ�� ɍɩɪɚɜɥɹɸɳɢɦ�

ɜɨɡɞɟɣɫɬɜɢɟɦ� ɹɜɥɹɟɬɫɹ�� ɚɥɝɨɪɢɬɦ� ɩɪɨɝɧɨɡɚ� ɜ� AnyLogic�� ɫɨɝɥɚɫɨɜɚɧɢɟ� ɨɬ� ɊɀȾ ɢ� ɩɪɚɜɢɥɚ�

ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɊɀȾ��Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɩɟɪɫɨɧɚɥ� Ⱦɟɤɨɦɩɨɡɢɪɭɟɦ�ɞɚɧɧɵɣ�ɛɥɨɤ�ɞɥɹ�ɛɨɥɟɟ�

ɞɟɬɚɥɶɧɨɝɨ�ɪɚɫɫɦɨɬɪɟɧɢɹ� ɋɦ��Ɋɢɫ��6.2. 
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Ɍɟɤɭɳɟɟ
ɫɨɫɬɨɹɧɢɟ
ɩɚɪɤɚ
ɜɚɝɨɧɨɜ

Ƚɪɚɮɢɤ
�ɞɜɢɠɟɧɢɹ

�ɜɚɝɨɧɨɜ

Ɂɚɹɜɤɢ�ɊɀȾ

ȼɜɨɞ�ɢ�ɚɧɚɥɢɡ
ɭɫɥɨɜɢɣ�

ɮɨɪɦɢɪɨɜɚɧɢɹ
ɝɪɚɮɢɤɚ

�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ
A1

Ɏɨɪɦɢɪɨɜɚɧɢɟ�
ɝɪɚɮɢɤɚ�

ɞɜɢɠɟɧɢɹ�ɦɟɬɨɞɨɦ�
ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ
ɦɨɞɟɥɢɪɨɜɚɧɢɹ

A2

Ɉɮɨɪɦɥɟɧɢɟ�
ɡɚɹɜɤɢ�ɊɀȾ

A3

Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ

A4

P. 3
Ⱥɧɚɥɢɡ�

ɩɨɤɚɡɚɬɟɥɟɣ
ɷɮɮɟɤɬɢɜɧɨɫɬɢ
ɩɟɪɟɜɨɡɨɤ�

A5

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ
ɩɚɪɚɦɟɬɪɨɜ

ɮɨɪɦɢɪɨɜɚɧɢɹ
ɝɪɚɮɢɤɚ

A6

ɉɟɪɫɨɧɚɥ�

Ɂɚɹɜɤɢ�
ɤɥɢɟɧɬɨɜ

Ɉɰɟɧɤɚ
�ɜɵɩɨɥɧɟɧɢɹ�

ɝɪɚɮɢɤɚ

ɍɤɚɡɚɧɢɹ
ɞɢɫɩɟɬɱɟɪɚ

ɋɨɫɬɨɹɧɢɟ
�ɧɚ�ɧɚɱɚɥɨ
�ɩɥɚɧɢɪɨɜɚɧɢɹ

ɉɪɨɝɧɨɡ�
ɜɵɩɨɥɧɟɧɢɹ�
ɝɪɚɮɢɤɚ�
ɞɜɢɠɟɧɢɹ
ɜɚɝɨɧɚ Ⱦɢɫɩɟɬɱɢɪɨɜɚɧɢɟ

�ɧɟɜɨɡɦɨɠɧɨ

Ⱦɨɩ��ɨɝɪɚɧɢɱɟɧɢɹ
ɞɥɹ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ
ɝɪɚɮɢɤɚ

Ɋɭɤ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�
ɨɬɞɟɥɚ

Ⱥɥɝɨɪɢɬɦ�ɩɪɨɝɧɨɡɚ�ɜ�$Q\/RJLFɉɪɚɜɢɥɚ�ɩɟɪɟɜɨɡɨɤ
�ɩɨ�ɊɀȾ

ȾɢɫɩɟɬɱɟɪɈɩɟɪɚɬɨɪ

Ɋɭɤɨɜɨɞɫɬɜɨ

Ɉɩɟɪɚɬɨɪ

ɋɨɝɥɚɫɨɜɚɧɢɟ
�ɨɬ�ɊɀȾ

 

Ɋɢɫ��6.2. Ⱦɟɤɨɦɩɨɡɢɰɢɹ�ɨɛɳɟɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɦɨɞɟɥɢ�Ⱥɋɍ�ɉɋ
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Ⱦɟɤɨɦɩɨɡɢɰɢɹ� ɩɪɨɜɟɞɟɧɚ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ�

ɮɭɧɤɰɢɣ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɀȾ�ɩɟɪɟɜɨɡɤɚɦɢ.  

Ⱥ���ȼɜɨɞ�ɢ�ɚɧɚɥɢɡ�ɭɫɥɨɜɢɣ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ� 

ȼɯɨɞɹɳɢɦ� ɜɨɡɞɟɣɫɬɜɢɟɦ� ɜɵɫɬɭɩɚɟɬ� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ�� ɜɵɯɨɞɹɳɢɦ��

ɫɨɫɬɨɹɧɢɟ�ɧɚ�ɧɚɱɚɥɨ�ɩɥɚɧɢɪɨɜɚɧɢɹ��ɍɩɪɚɜɥɹɸɳɟɟ�ɜɨɡɞɟɣɫɬɜɢɟ��ɩɪɚɜɢɥɚ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɊɀȾ��

Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɨɩɟɪɚɬɨɪ� 

Ⱥ���Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɦɟɬɨɞɨɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɇɚ� ɜɯɨɞɟ�� ɫɨɫɬɨɹɧɢɟ� ɧɚ� ɧɚɱɚɥɨ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɢɡ� ɛɥɨɤɚ� Ⱥ��� ɡɚɹɜɤɢ� ɤɥɢɟɧɬɨɜ�� ɢ��

ɜɨɡɦɨɠɧɨ��ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɞɥɹ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ɝɪɚɮɢɤɚ��ȼɵɯɨɞɧɵɟ�ɩɚɪɚɦɟɬɪɵ��

ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ��ɤɨɬɨɪɵɣ�ɹɜɥɹɟɬɫɹ�ɜɯɨɞɹɳɢɦ�ɞɥɹ�ɜɫɟɯ�ɨɫɬɚɥɶɧɵɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�

ɛɥɨɤɨɜ�� ɍɩɪɚɜɥɟɧɢɟ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɚɥɝɨɪɢɬɦɨɦ� ɩɪɨɝɧɨɡɚ� ɜ AnyLogic ɢ ɫɨɝɥɚɫɨɜɚɧɢɟ� ɫ�

ɊɀȾ����Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɪɭɤɨɜɨɞɢɬɟɥɶ�ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ�ɨɬɞɟɥɚ� 

Ⱥ���Ɉɮɨɪɦɥɟɧɢɟ�ɡɚɹɜɤɢ�ɊɀȾ� 

ȼɯɨɞɹɳɢɦ�ɩɚɪɚɦɟɬɪɨɦ�ɹɜɥɹɟɬɫɹ�ɜɵɯɨɞ�ɢɡ�Ⱥ���ȼɵɯɨɞɹɳɢɣ��ɡɚɹɜɤɢ�ɊɀȾ��ɍɩɪɚɜɥɟɧɢɟ��

ɩɪɚɜɢɥɚ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɊɀȾ��Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɨɩɟɪɚɬɨɪ� 

Ⱥ���Ⱦɢɫɩɟɬɱɟɪɢɡɚɰɢɹ� 

ɇɚ� ɜɯɨɞɟ�� ɜɵɯɨɞ� ɢɡ� Ⱥ��� ɬ�ɟ�� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ�

ɜɚɝɨɧɨɜ��ɇɚ� ɜɵɯɨɞɟ�� ɭɤɚɡɚɧɢɹ�ɞɢɫɩɟɬɱɟɪɚ�� ɩɪɨɝɧɨɡ� ɜɵɩɨɥɧɟɧɢɹ� ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ��

ɍɩɪɚɜɥɟɧɢɟ�� ɩɪɚɜɢɥɚ� ɩɟɪɟɜɨɡɨɤ� ɩɨ� ɊɀȾ�� ɚɥɝɨɪɢɬɦ� ɩɪɨɝɧɨɡɚ� ɜ� AnyLogic�� Ɇɟɯɚɧɢɡɦ 

ɢɫɩɨɥɧɟɧɢɹ��ɞɢɫɩɟɬɱɟɪ� 

Ⱦɚɧɧɚɹ� ɮɭɧɤɰɢɹ� ɧɚɫ� ɨɫɨɛɟɧɧɨ� ɢɧɬɟɪɟɫɭɟɬ�� ɩɨɷɬɨɦɭ� ɛɭɞɟɬ� ɪɚɫɫɦɨɬɪɟɧɚ� ɩɨɞɪɨɛɧɟɟ�

ɞɚɥɟɟ� 

Ⱥ���Ⱥɧɚɥɢɡ�ɩɨɤɚɡɚɬɟɥɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɤ� 

Ⱦɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɷɬɨɣ� ɮɭɧɤɰɢɢ�� ɧɚ� ɟɟ� ɜɯɨɞ� ɩɨɫɬɭɩɚɸɬ�� ɩɪɨɝɧɨɡ� ɜɵɩɨɥɧɟɧɢɹ�

ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ��ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ��ɩɨɥɭɱɟɧɧɵɣ�ɦɟɬɨɞɨɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ��ɇɚ�ɜɵɯɨɞɟ�ɩɨɥɭɱɚɟɦ�ɨɰɟɧɤɭ�ɜɵɩɨɥɧɟɧɢɹ�

ɝɪɚɮɢɤɚ�� Ⱦɥɹ� ɤɨɪɪɟɤɬɧɨɝɨ� ɢ� ɩɨɥɧɨɝɨ� ɚɧɚɥɢɡɚ� ɧɟɨɛɯɨɞɢɦ� ɜ� ɤɚɱɟɫɬɜɟ� ɭɩɪɚɜɥɹɸɳɟɝɨ�

ɜɨɡɞɟɣɫɬɜɢɹ�ɚɥɝɨɪɢɬɦ�ɩɪɨɝɧɨɡɚ�ɜ�AnyLogic. Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɪɭɤɨɜɨɞɫɬɜɨ��ɉɪɨɢɡɜɨɞɢɬ�

ɞɚɧɧɭɸ�ɮɭɧɤɰɢɸ�ɚɧɚɥɢɬɢɤ��ɨɤɨɧɱɚɬɟɥɶɧɨɟ�ɪɟɲɟɧɢɟ�ɩɪɢɧɢɦɚɟɬ�ɪɭɤɨɜɨɞɫɬɜɨ� 

Ⱥ���Ʉɨɪɪɟɤɬɢɪɨɜɤɚ�ɩɚɪɚɦɟɬɪɨɜ�ɮɨɪɦɢɨɜɚɧɢɹ�ɝɪɚɮɢɤɚ� 

ɗɬɚ�ɮɭɧɤɰɢɹ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ� ɫɥɭɱɚɟ�ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ� ɚɧɚɥɢɡɚ�ɢ�

ɜɥɟɱɟɬ� ɡɚ� ɫɨɛɨɣ� ɢɡɦɟɧɟɧɢɹ� ɝɪɚɮɢɤɚ� ɞɜɢɠɟɧɢɹ�� ɩɨɥɭɱɟɧɧɨɝɨ� ɦɟɬɨɞɨɦ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�� Ⱥ� ɬɚɤɠɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɧɟɜɨɡɦɨɠɧɨɝɨ� ɞɢɫɩɟɬɱɢɪɨɜɚɧɢɹ�� ɇɚ� ɜɯɨɞɟ� ɬɟɤɭɳɟɟ�

ɫɨɫɬɨɹɧɢɟ�ɩɚɪɤɚ� ɜɚɝɨɧɨɜ��ɇɚ� ɜɵɯɨɞɟ� ɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɝɪɚɮɢɤɚ��

ɍɩɪɚɜɥɟɧɢɟ��ɩɪɚɜɢɥɚ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɊɀȾ� 
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6.1.2. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɦɨɞɟɥɶ�ɋȾ�ɉɋ��ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ� 

 

Ñnry� nn
xv xzv ¹t qn
w jèrj
kjmv t v k

bqxw nz·nè

­èj{ qr
�lkq nt q¹
�kjmv t v k

Ïrjojt q¹
lqxw nz·nèj

Í èv mt v o�
k� w v st nt q¹�

mèj{ qrj�
lkq nt q¹

kjmv t j

Ì zv ièj nt qn�
k� w v st nt q¹�
oj¹kv r�q �
mèj{ qrj�
w nènkv ov r

A41

Í èv mt v oqèv kjt q
n�k� w v st nt q¹�

­Ì

A42

Í v lmv zv krj�
kjèqjt zv k�
zn}t q·nxrq}�
yrjojt qp

A43

Í èv mt v oqèv kjt qn
�k� w v st nt q¹�
mèj{ qrj�

lkq nt q¹��x�
A44

Ì |nt rj�k� w v st nt qp�­Ì
�w èq�yrjojt q¹}�lqxw nz·nèj

Ì |nt rj�rèqzq·t v xzq�
�v zrsv t nt qp

Æjèqjt z� �w èv mt v oj�ino�
lqxw nz·qèv kjt q¹

bqxw nz·qèv kjt qn
�t nkv ou v  t v

¬smv èqzu �w èv mt v oj�k�$Q\/RJLFÍ èjkqsj�w nènkv ov r
�w v �ç�b

 

Ɋɢɫ��6.3. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ�ɦɨɞɟɥɶ�ɋȾ�ɉɋ
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ɇɚ�Ɋɢɫ��6.3��ɢɡɨɛɪɚɠɟɧɵ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɛɥɨɤɢ��Ɉɩɢɲɟɦ�ɢɯ� 

Ⱥ����Ɉɬɨɛɪɚɠɟɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ɡɚɹɜɨɤ�ɢ�ɝɪɚɮɢɤɚ�ɩɟɪɟɜɨɡɨɤ� 
Ⱦɚɧɧɚɹ� ɮɭɧɤɰɢɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɫ� ɩɨɦɨɳɶɸ� ©Ɇɨɞɭɥɹ ɨɬɨɛɪɚɠɟɧɢɹ� ɞɥɹ� Ⱥɋɍ�

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ� ɩɟɪɟɜɨɡɤɚɦɢª�� ɇɚ� ɜɯɨɞɟ� ɞɚɧɧɨɝɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ� ɛɥɨɤɚ�� ɬɟɤɭɳɟɟ�

ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ�� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɧɚ� ɜɵɯɨɞɟ� ɨɰɟɧɤɚ� ɤɪɢɬɢɱɧɨɫɬɢ�

ɨɬɤɥɨɧɟɧɢɣ��ȼ�ɤɚɱɟɫɬɜɟ�ɭɩɪɚɜɥɹɸɳɟɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ��ɩɪɚɜɢɥɚ�ɩɟɪɟɜɨɡɨɤ�ɩɨ�ɊɀȾ� 

Ⱥ����ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈ� 

ɇɚ� ɜɯɨɞɟ� ɞɚɧɧɨɝɨ� ɛɥɨɤɚ� ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɧɚ� ɜɵɯɨɞɟ� ɩɨɥɭɱɚɟɦ� ɜɚɪɢɚɧɬɵ�

ɩɪɨɝɧɨɡɚ ɛɟɡ�ɞɢɫɩɟɬɱɢɪɨɜɚɧɢɹ��ɍɩɪɚɜɥɟɧɢɟɦ�ɹɜɥɹɟɬɫɹ�ɚɥɝɨɪɢɬɦ�ɩɪɨɝɧɨɡɚ�ɜ�AnyLogic. 

Ⱥ����ɉɨɞɝɨɬɨɜɤɚ�ɜɚɪɢɚɧɬɨɜ�ɬɟɯɧɢɱɟɫɤɢɯ�ɭɤɚɡɚɧɢɣ. 

ɇɚ� ɜɯɨɞɟ�� ɨɰɟɧɤɚ� ɤɪɢɬɢɱɧɨɫɬɢ� ɨɬɤɥɨɧɟɧɢɣ�� ɜɚɪɢɚɧɬɵ� ɩɪɨɝɧɨɡɚ� ɛɟɡ� ɞɢɫɩɟɬɱɢɪɨɜɚɧɢɹ��

ɝɪɚɮɢɤ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ�� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɩɚɪɤɚ� ɜɚɝɨɧɨɜ�� Ⱦɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɞɚɧɧɨɣ�

ɮɭɧɤɰɢɢ� ɪɭɤɨɜɨɞɫɬɜɭɟɦɫɹ� ɩɪɚɜɢɥɚɦɢ� ɩɟɪɟɜɨɡɨɤ� ɩɨ� ɊɀȾ� ɢ� ɨɰɟɧɤɨɣ� ɜɵɩɨɥɧɟɧɢɣ� ȽɈ� ɩɪɢ�

ɭɤɚɡɚɧɢɹɯ� ɞɢɫɩɟɬɱɟɪɚ�� ɤɨɬɨɪɵɟ� ɹɜɥɹɸɬɫɹ� ɜɵɯɨɞɧɵɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ� ɢɡ� ɛɥɨɤɚ� Ⱥ����

ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ�ɧɢɠɟ��ȼɵɯɨɞɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ�ɹɜɥɹɸɬɫɹ�ɭɤɚɡɚɧɢɹ�ɞɢɫɩɟɬɱɟɪɚ� 

Ⱥ����ɉɪɨɝɧɨɡɢɪɨɜɚɧɢɟ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɭɤɚɡɚɧɢɣ� 

ȼɯɨɞɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ�ɹɜɥɹɸɬɫɹ��ɭɤɚɡɚɧɢɹ�ɞɢɫɩɟɬɱɟɪɚ��ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ�ɢ�

ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ��ȼɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ��ɨɰɟɧɤɚ�ɜɵɩɨɥɧɟɧɢɢ�ȽɈ�ɩɪɢ�

ɭɤɚɡɚɧɢɹɯ�ɞɢɫɩɟɬɱɟɪɚ��ɩɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ��ɥɢɛɨ�ɢɧɮɨɪɦɚɰɢɹ�ɨ�

ɬɨɦ��ɱɬɨ�ɞɢɫɩɟɬɱɢɪɨɜɚɧɢɟ�ɧɟɜɨɡɦɨɠɧɨ��ɍɩɪɚɜɥɟɧɢɟɦ�ɜɵɫɬɭɩɚɟɬ�ɚɥɝɨɪɢɬɦ�ɩɪɨɝɧɨɡɚ�ɜ�

AnyLogic��Ɇɟɯɚɧɢɡɦ�ɢɫɩɨɥɧɟɧɢɹ��ɞɢɫɩɟɬɱɟɪ� 

6.2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 

ɉɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɫɢɫɬɟɦɵ�ɜɚɠɧɨ�ɞɟɬɚɥɶɧɨ�ɩɪɟɞɫɬɚɜɥɹɬɶ�ɫɟɛɟ�ɟɟ�ɤɨɧɰɟɩɰɢɸ��Ⱦɥɹ�

ɩɨɧɢɦɚɧɢɹ�ɤɨɧɰɟɩɰɢɢ�ɨɬɨɛɪɚɡɢɦ�ɟɟ�ɜ�80/�ɞɢɚɝɪɚɦɦɚɯ� 
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6.2.1. Ȼɢɡɧɟɫ-ɨɛɴɟɤɬɵ ɢ�ɛɢɡɧɟɫ-ɩɨɥɶɡɨɜɚɬɟɥɢ 

Ȼɢɡɧɟɫ-ɨɛɴɟɤɬɚɦɢ ɜ� ɧɚɲɟɦ� ɫɥɭɱɚɟ� ɜɵɫɬɭɩɚɸɬ�� ȽɈȼ�� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ɉȼ� 

ɢɦɢɬɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ� ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ, ɨɰɟɧɤɚ� ɜɵɩɨɥɧɟɧɢɹ� ȽɈȼ��

ɩɪɨɝɧɨɡ� ɜɵɩɨɥɧɟɧɢɹ� ȽɈȼ�� ɭɤɚɡɚɧɢɹ� ȼɡɚɢɦɨɞɟɣɫɬɜɭɟɬ� ɫ� ɷɬɢɦɢ� ɨɛɴɟɤɬɚɦɢ� ɛɢɡɧɟɫ-

ɩɨɥɶɡɨɜɚɬɟɥɶ� ɤɥɢɟɧɬ� ɞɢɫɩɟɬɱɟɪ��ɧɚɱɚɥɶɧɢɤ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ��Ⱦɚɧɧɚɹ�ɞɢɚɝɪɚɦɦɚ�

Business Use Case ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�Ɋɢɫ��6.4. 

ɋɢɫɬɟɦɚ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ

Ⱦɢɫɩɟɬɱɟɪ

Ɉɰɟɧɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

ɉɨɥɭɱɚɟɬ�ȽɈȼ
ɢ�ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ

Ⱥɧɚɥɢɡɢɪɭɟɬ

ɍɤɚɡɚɧɢɹ

ȼɵɧɨɫɢɬ

ɇɚɱɚɥɶɧɢɤ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ

ȽɈȼ

Ɍɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɉȼ

ɉɨɥɭɱɚɟɬ

ɉɨɥɭɱɚɟɬ

Ʉɥɢɟɧɬ

ɉɨɞɚɟɬ�ɠɟɥɚɟɦɵɣ

ɉɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

Ⱥɧɚɥɢɡɢɪɭɟɬ

 

Ɋɢɫ��6.4. Ȼɢɡɧɟɫ-ɨɛɴɟɤɬɵ�ɢ�ɛɢɡɧɟɫ-ɩɨɥɶɡɨɜɚɬɟɥɢ 
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Ʉɥɢɟɧɬ� ɩɨɞɚɟɬ� ɠɟɥɚɟɦɵɣ� ȽɈȼ�� ɞɢɫɩɟɬɱɟɪ� ɩɨɥɭɱɚɟɬ� ȽɈȼ�� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ�ɉȼ� ɨɬ�

ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ�� ɬɚɤɠɟ� ɩɨɥɭɱɚɟɬ� ɨɰɟɧɤɭ� ɜɵɩɨɥɧɟɧɢɹ� ȽɈȼ� ɢ�

ɚɧɚɥɢɡɢɪɭɟɬ�ɟɟ��ɩɨɥɭɱɚɟɬ�ɩɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ��ɚɧɚɥɢɡɢɪɭɟɬ�ɟɝɨ�ɢ�ɩɟɪɟɞɚɟɬ�ɇɚɱɚɥɶɧɢɤɭ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�� ɤɨɬɨɪɵɣ�ɜɵɧɨɫɢɬ� ɭɤɚɡɚɧɢɹ� ɉɨɞɪɨɛɧɟɟ�ɮɭɧɤɰɢɢ�ɩɪɟɞɫɬɚɜɥɟɧɵ�

ɧɚ�ɞɢɚɝɪɚɦɦɟ�ɜɚɪɢɚɧɬɨɜ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ��ɨɬɨɛɪɚɠɚɸɳɟɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɫɢɫɬɟɦɵ� 

6.2.2. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɫɢɫɬɟɦɵ 

ɉɪɢ� ɪɚɛɨɬɟ� ɫ� ɫɢɫɬɟɦɨɣ� ɞɢɫɩɟɬɱɟɪ ɩɨɥɭɱɚɟɬ� ɬɟɤɭɳɟɟ� ɫɨɫɬɨɹɧɢɟ� ȽɈȼ�� ȽɈȼ�� ɩɨɥɭɱɚɟɬ�

ɩɪɨɝɧɨɡ� ɜɵɩɨɥɧɟɧɢɹ� ȽɈȼ�� ɚɧɚɥɢɡɢɪɭɟɬ� ɨɰɟɧɤɭ� ɜɵɩɨɥɧɟɧɢɹ� ȽɈȼ� ɢ� ɜɵɧɨɫɢɬ� ɪɟɲɟɧɢɹ� ɨ�

ɧɟɨɛɯɨɞɢɦɵɯ� ɞɟɣɫɬɜɢɹɯ�� Ʉɚɤ� ɩɪɚɜɢɥɨ�� ɩɟɪɟɞɚɟɬ� ɧɚɱɚɥɶɧɢɤɭ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ��

ɤɨɬɨɪɵɣ� ɜɵɧɨɫɢɬ� ɭɤɚɡɚɧɢɹ� ɩɨ� ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ� ɨɬɤɥɨɧɟɧɢɣ� ȽɈȼ� ɢ� ɮɨɪɦɢɪɭɟɬ� ɨɬɱɟɬɵ� 

Ⱦɚɧɧɚɹ�ɞɢɚɝɪɚɦɦɚ�ɜɚɪɢɚɧɬɨɜ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ��Use Case��ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�Ɋɢɫ��6.5.  

ɉɨɥɭɱɟɧɢɟ�ȽɈȼ

Ⱥɧɚɥɢɡ�ɨɰɟɧɤɢ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

ȼɵɧɟɫɟɧɢɟ�ɪɟɲɟɧɢɹ�ɨ�
ɧɟɨɛɯɨɞɢɦɵɯ�ɞɟɣɫɬɜɢɹɯ

Ⱦɢɫɩɟɬɱɟɪ

ɉɨɥɭɱɟɧɢɟ�ɬɟɤɭɳɟɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɉȼ

ɇɚɱɚɥɶɧɢɤ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ

Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɨɬɱɟɬɨɜ

ɍɤɚɡɚɧɢɹ�ɩɨ�
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ�
ɨɬɤɥɨɧɟɧɢɣ�ȽɈȼ

ɉɨɥɭɱɟɧɢɟ�ɩɪɨɝɧɨɡɚ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

 

Ɋɢɫ��6.5. Ɏɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 



75 

6.2.3. Ɉɩɢɫɚɧɢɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɞɟɣɫɬɜɢɣ 

Ⱦɢɚɝɪɚɦɦɚ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ± ɞɢɚɝɪɚɦɦɚ�� ɧɚ� ɤɨɬɨɪɨɣ� ɩɨɤɚɡɚɧɵ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�

ɨɛɴɟɤɬɨɜ�� ɭɩɨɪɹɞɨɱɟɧɧɵɟ� ɜɨ� ɜɪɟɦɟɧɢ� ɢɯ� ɩɪɨɹɜɥɟɧɢɹ�� ȼɪɟɦɟɧɧɨɣ� ɚɫɩɟɤɬ� ɩɨɜɟɞɟɧɢɹ� ɢɦɟɟɬ�

ɫɭɳɟɫɬɜɟɧɧɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɫɢɧɯɪɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ�� ɨɩɢɫɵɜɚɸɳɢɯ�

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɨɛɴɟɤɬɨɜ��Ⱦɢɚɝɪɚɦɦɚ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�Sequence ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�Ɋɢɫ��6.6.  

Ɍɚɤɠɟ�ɧɚ�ɞɢɚɝɪɚɦɦɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɩɪɟɞɫɬɚɜɥɟɧ�ɫɨɫɬɚɜ�ɤɨɦɩɨɧɟɧɬɨɜ. ȼ�ɫɨɫɬɚɜ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜɯɨɞɢɬ��ɦɨɞɭɥɶ�ɚɧɚɥɢɡɚ�ɢɫɯɨɞɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ȼɉ�ɧɚ�ɧɚɱɚɥɨ�ɩɥɚɧɨɜɨɝɨ�ɩɟɪɢɨɞɚ��

ɦɨɞɭɥɶ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�AnyLogic��ɦɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�

ɫɨɫɬɨɹɧɢɹ�ɉȼ��ɦɨɞɭɥɶ�ɨɰɟɧɤɢ�ɤɪɢɬɢɱɧɨɫɬɢ�ɨɬɤɥɨɧɟɧɢɹ�ȽɈȼ. 

Ⱦɢɫɩɟɬɱɟɪ

Ɇɨɞɭɥɶ�ɚɧɚɥɢɡɚ�ɢɫɯɨɞɧɨɝɨ
ɫɨɫɬɨɹɧɢɹ�ɜɚɝɨɧɧɨɝɨ

ɩɚɪɤɚ�ɧɚ�ɧɚɱɚɥɨ�ɩɥɚɧɨɜɨɝɨ
ɩɟɪɢɨɞɚ

Ɇɨɞɭɥɶ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ
ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ

ɩɚɤɟɬɚ�$Q\/RJLF

Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�
Ɏɚɤɬɢɱɟɫɤɨɝɨ

�ɫɨɫɬɨɹɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ

Ɇɨɞɭɥɶ�ɨɰɟɧɤɢ�
ɤɪɢɬɢɱɧɨɫɬɢ

ɨɬɤɥɨɧɟɧɢɹ�ȽɈȼ

Ɂɚɩɪɨɫɢɬɶ�ɩɪɨɝɧɨɡ

Ɉɫɭɳɟɫɬɜɢɬɶ�
ɩɪɨɝɨɧ

Ɉɬɨɛɪɚɡɢɬɶ�ɩɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ�

ɉɪɟɞɨɫɬɚɜɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ�
ɩɪɨɝɨɧɚ

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ�
ɪɟɡɭɥɶɬɚɬɵ�
ɩɪɨɝɧɨɡɚ.
ɋɨɨɛɳɢɬɶ�

ɧɚɱɚɥɶɧɢɤɭ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ.
Ⱦɚɬɶ�ɭɤɚɡɚɧɢɹ�ɩɨ�
ɜɵɩɨɥɧɟɧɢɸ�ȽɈȼ

Ɂɚɩɪɨɫ�ɨɰɟɧɤɢ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

ɉɨɥɭɱɢɬɶ�
ɬɟɤ.ɫɨɫɬ. 

ɉȼ
�ɢ�ȽɈȼ ɉɪɟɞɨɫɬɚɜɢɬɶ�ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɢ�ȽɈȼ

Ɉɬɨɛɪɚɡɢɬɶ�ɬɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɢ�ȽɈȼ

Ɉɰɟɧɢɬɶ�
ɜɵɩɨɥɧɟɧɢɟ�

ȽɈȼ

Ɉɬɨɛɪɚɡɢɬɶ�ɨɰɟɧɤɭ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

ɉɟɪɟɞɚɬɶ�ɨɰɟɧɤɭ

Ɂɚɩɪɨɫɢɬɶ�ɩɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ�
ɨɰɟɧɤɭ

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ�
ɫɨɨɬɜɟɬɫɬɜɢɟ�

ɬɟɤɭɳɟɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɉȼ�

ȽɈȼ

 

Ɋɢɫ��6.6. Ɉɩɢɫɚɧɢɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɞɟɣɫɬɜɢɣ ɦɨɞɭɥɟɣ� 

6.2.4. ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ�ɦɨɞɟɥɶ�ɫɢɫɬɟɦɵ�(IDEF1x) 

ȼ�ɋɢɫɬɟɦɟ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɤ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɦ�ɤɥɚɫɫɚɦ�ɨɬɧɨɫɹɬɫɹ� ɫɬɚɧɰɢɹ��ɫɨɫɬɨɹɧɢɟ�

ɫɬɚɧɰɢɢ�� ɝɪɭɩɩɚ� ɜɚɝɨɧɨɜ� �Ƚȼ��� ɬɢɩ� ɜɚɝɨɧɚ�� ɝɪɭɡ�� � ɫɨɫɬɨɹɧɢɟ�Ƚȼ�ɮɚɤɬɢɱɟɫɤɨɟ�� ɫɨɫɬɨɹɧɢɟ�Ƚȼ�

ɩɥɚɧɨɜɨɟ�� ɨɩɟɪɚɰɢɢ� ɫ� Ƚȼ�� ɦɚɪɲɪɭɬ�� ɫɨɫɬɨɹɧɢɟ� ɦɚɪɲɪɭɬɚ�� ɤɥɢɟɧɬ� ɢ� ɡɚɹɜɤɚ�� Ⱦɚɧɧɵɟ� ɤɥɚɫɫɵ�

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɦɟɠɞɭ�ɫɨɛɨɣ��Ⱦɢɚɝɪɚɦɦɚ IDEF1x ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�Ɋɢɫ��6.7. 
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Çv l�xzjt |qq��).�
Ë v u nè�ljz� ��).�
Çv s�kv �kjmv t v k�v  ql�v w nèj|qì
Çv s�kv �kjt v mv k�k�w èv |nxxn�v w nèj|qq
Çv s�kv �kjmv t v k�v  ql�v zw èjks
Çv s�kv �kjmv t v k�t j�u v prn
Çv s�kv �xkv iv lt � }�w v l~nolw yznp

fÌ fÑÌ �Ë Êc�fÑ¬Ë gÊÊ

Çv l�xzjt |qq
Ë jokjt qn�xzjt |qq
Çv s�kv �w v l~nolt � }�w yznp

fÑ¬Ë gÊ�

Ë v u nè�­Æ
Ë v u nè�oj¹krq��).�

­çÏÍ Í ¬�Æ¬­Ì Ë Ì Æ�­Æ

Ë v u nè�­Æ��).�
Ë v u nè�oj¹krq��).�
Ë v u nè�ljz� ��).�
Æènu ¹�k�w yzq
Í èv plnt t v n�èjxxzv ¹t qn
frv èv xz�
îqxzv zj�kjmv t v k
Æènu ¹�w èqi� zq¹
Æènu ¹�v zw èjksnt q¹

fÌ fÑÌ �Ë Êc�­Æ�Ð¬ÇÑ

Çv l�v w nèj|qq
Ë v u nè�­Æ��).�
Ë v u nè�oj¹krq��).�
Ë v u nè�ljz� ��).�
Ë jqu nt v kjt qn�v w nèj|qq

Ì Í cç¬gÊ�

Ë v u nè�u jè¡ èyzj
Çv l�xzjt |qq��).�
bsqt j�u jè¡ èyzj
Çv s�kv �y·jxzrv k
Çv s�kv ��b�w yznp

Î ¬ç� çÏÑ

Ñqw �mèyoj
Ë v u nè�­Æ��).�
Ë v u nè�oj¹krq��).�
Ë jqu nt v kjt qn�mèyoj
Ænx�mèyoj

­çÏd v w ènlns¹nz

Ë v u nè�u jè¡ èyzj��).�
Çv l�xzjt |qq��).�
Ë v u nè�ljz� ��).�
Çv s�kv �­Æ�k�w yzq
Çv s�kv �xkv iv lt � }�w yznp

fÌ fÑÌ �Ë Êc�Î ¬ç� çÏÑ¬

Ñqw �kjmv t j
Ë v u nè�­Æ��).�
Ë v u nè�oj¹krq��).�
­èyov w v l~nu t v xz��kjmv t j
Çv s�kv �kjmv t v k

ÑÊÍ �Æ¬­Ì Ë ¬
xv xzv qz�qo

Ë v u nè�oj¹krq
bjzj�w v xzyw snt q¹
fzjzyx
Ì ÇÍ Ì ��).�

d¬�ÆÇ¬ Ì ÇÍ Ì
ÐÊÌ �w ènlxzjkqzns¹

ÇÉÊcË Ñ

w v xzyw jnz�v z

xv xzjks¹nzx¹�t j

Ë v u nè�­Æ��).�
Ë v u nè�oj¹krq��).�
Ë v u nè�ljz� ��).�
Æènu ¹�k�w yzq�w sjt
Í èv plnt t v n�èjxxzv ¹t qn�w sjt
frv èv xz��w sjt
îqxzv zj�kjmv t v k�w sjt
Æènu ¹�w èqi� zq¹�w sjt
Æènu ¹�v zw èjksnt q¹�w sjt

fÌ fÑÌ �Ë Êc�­Æ�Í É¬Ë

v w ènlns¹nz

t j}v lqzx¹�k

k

v zw èjksnt q¹
t jot j·nt q¹

k

zèjt xw v èzqèynz
k

Ë v u nè�ljz�

b¬Ñ¬

t j
t j

t j

t j

 

Ɋɢɫ��6.7��ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ�ɦɨɞɟɥɶ ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ 

6.2.5. ɋɬɪɭɤɬɭɪɚ�ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ  

Ⱦɚɧɧɚɹ� ɞɢɚɝɪɚɦɦɚ� ɨɩɢɫɵɜɚɟɬ� ɨɫɨɛɟɧɧɨɫɬɢ� ɮɢɡɢɱɟɫɤɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɫɢɫɬɟɦɵ��

Ⱦɢɚɝɪɚɦɦɚ� ɤɨɦɩɨɧɟɧɬɨɜ� ɩɨɡɜɨɥɹɟɬ� ɨɩɪɟɞɟɥɢɬɶ� ɚɪɯɢɬɟɤɬɭɪɭ� ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ��

ɭɫɬɚɧɨɜɢɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɦɟɠɞɭ� ɩɪɨɝɪɚɦɦɧɵɦɢ� ɤɨɦɩɨɧɟɧɬɚɦɢ� ɋɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ� ɹɜɥɹɟɬɫɹ� ɩɨɞɫɢɫɬɟɦɨɣ� Ⱥɋɍ� ɉɋ� ɢ� ɢɦɟɟɬ� ɧɟɫɤɨɥɶɤɨ� ɦɨɞɭɥɟɣ. ɋɨɫɬɚɜ� ɫɢɫɬɟɦɵ�

ɢɡɨɛɪɚɠɟɧ�ɧɚ�Ɋɢɫ��6.8.  

Ⱥɋɍ�ɉɋ

ɋɢɫɬɟɦɚ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɚɪɤɚ�ɜɚɝɨɧɨɜ

ɋɢɫɬɟɦɚ�ɚɧɚɥɢɡɚ�
ɢ�ɫɬɚɬɢɫɬɢɤɢ

ɋɢɫɬɟɦɚ�
ɮɨɪɦɢɪɨɜɚɧɢɹ�

ɞɟɤɚɞɧɵɯ�ɢ�
ɦɟɫɹɱɧɵɯ�ɩɥɚɧɨɜ

ɋɢɫɬɟɦɚ�
ɭɩɪɚɜɥɟɧɢɹ�
ɞɨɫɬɭɩɨɦ

Ɇɨɞɭɥɶ�ɚɧɚɥɢɡɚ�ɢɫɯɨɞɧɨɝɨ�
ɫɨɫɬɨɹɧɢɹ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�

ɧɚ�ɧɚɱɚɥɨ�ɩɥɚɧɨɜɨɝɨ�
ɩɟɪɢɨɞɚ

Ɇɨɞɭɥɶ�
ɢɦɢɬɚɰɢɨɧɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�
ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�

AnyLogic

Ɇɨɞɭɥɶ�
ɨɬɨɛɪɚɠɟɧɢɹ�
ɮɚɤɬɢɱɟɫɤɨɝɨ�

ɫɨɫɬɨɹɧɢɹ�ɩɚɪɤɚ�
ɜɚɝɨɧɨɜ

Ɇɨɞɭɥɶ�ɨɰɟɧɤɢ�
ɤɪɢɬɢɱɧɨɫɬɢ�
ɨɬɤɥɨɧɟɧɢɹ�

ɝɪɚɮɢɤɚ�ɨɬɩɪɚɜɤɢ�
ɜɚɝɨɧɨɜ  

Ɋɢɫ��6.8. ɋɬɪɭɤɬɭɪɚ�ɩɪɨɝɪɚɦɦɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 
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6.2.6. Ⱥɪɯɢɬɟɤɬɭɪɚ�ɋȾ ɉɋ 

ɇɚ� Ɋɢɫ�� 6.9 ɢɡɨɛɪɚɠɟɧɚ� ɚɪɯɢɬɟɤɬɭɪɚ� Ⱥɋɍ� ɉɋ�� Ɍɚɤ� ɤɚɤ� ɫɢɫɬɟɦɚ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ� ɋȾ� ɉɋ� ɹɜɥɹɟɬɫɹ� ɩɨɞɫɢɫɬɟɦɨɣ� Ⱥɋɍ� ɉɋ�� ɪɚɫɫɦɨɬɪɢɦ� ɟɟ� ɚɪɯɢɬɟɤɬɭɪɭ� ɜ�

ɫɨɜɨɤɭɩɧɨɫɬɢ� ɫ� ɨɫɬɚɥɶɧɵɦɢ� ɩɨɞɫɢɫɬɟɦɚɦɢ��ɇɚɫ� ɢɧɬɟɪɟɫɭɟɬ� ɨɛɨɪɭɞɨɜɚɧɢɟ� ɢ�ɉɈ�� ɤɨɬɨɪɵɦɢ�

ɨɫɧɚɳɟɧɚ�ɝɪɭɩɩɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ��Ʉ ɨɛɨɪɭɞɨɜɚɧɢɸ�ɨɬɧɨɫɢɬɫɹ��3 ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɚ��

ɩɪɢɧɬɟɪ�� Ʉ� ɉɈ�� Ɉɋ� Windows (XP), AnyLogic, Macromedia Flash Professional 8, ɫɢɫɬɟɦɚ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ� 

 

Ethernet

Ƚɪɭɩɩɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ Ƚɪɭɩɩɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ

Server�ɊɀȾ

Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɉɈ:
ɉɟɪɫɨɧɚɥɶɧɵɟ�ɤɨɦɩɶɸɬɟɪɵ�(3 ɲɬ.)
ɉɪɢɧɬɟɪ
Ɉɋ�:LQGRZV�(XP)
AnyLogic 5
Macromedia Flash Professional 8
ɋɢɫɬɟɦɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ

Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɉɈ:
1) ɋɟɪɜɟɪ�Sun Fire V125. Ɉɋ�Solaris v. 10
2) ɋɟɪɜɟɪɵ�ɤɨɦɩɨɡɢɬɧɵɯ�ɩɪɢɥɨɠɟɧɢɣ�(min - 1)

ɋɟɪɜɟɪɧɚɹ�

Server Ⱥɋɍ�ɉɋ

Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ�Ⱥɋɍ

Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɉɈ:
ɉɟɪɫɨɧɚɥɶɧɵɟ�ɤɨɦɩɶɸɬɟɪɵ�(5 ɲɬ.)
ɉɪɢɧɬɟɪ
Ɉɋ�:LQGRZV�(XP)
Macromedia Flash Professional 8
ɋɢɫɬɟɦɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɟɪɟɜɨɡɨɤ
ɋɢɫɬɟɦɚ�ɚɧɚɥɢɡɚ�ɢ�ɫɬɚɬɢɫɬɢɤɢ

Ɉɛɨɪɭɞɨɜɚɧɢɟ�ɢ�ɉɈ:
ɉɟɪɫɨɧɚɥɶɧɵɟ�
ɤɨɦɩɶɸɬɟɪɵ�(3�ɲɬ.)
Hub
Ɉɋ�:LQGRZV�(2003Server)
ɋɍȻȾ Oracle

 

Ɋɢɫ��6.9.Ⱥɪɯɢɬɟɤɬɭɪɚ�Ⱥɋɍ�ɉɋ 
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7. ɌȿɏɇɂɑȿɋɄɈȿ�ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ 

ȼ� ɷɬɨɣ� ɱɚɫɬɢ� ɞɢɩɥɨɦɧɨɝɨ� ɩɪɨɟɤɬɚ� ɪɚɫɫɦɨɬɪɢɦ� ɫɨɡɞɚɧɢɟ� ɂɆ� ɋɢɫɬɟɦɵ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ�� 

 ɋɪɟɞɚ�ɢɦɢɬɚɰɢɨɧɧɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�AnyLogic ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɜɚɬɶ�ɦɨɞɟɥɢ�ɫ�ɩɨɦɨɳɶ 

ɛɥɨɤɨɜ�� Ʉɚɠɞɵɣ� ɛɥɨɤ� ɢɦɟɟɬ� ɫɜɨɟ� ɧɚɡɧɚɱɟɧɢɟ�� ɩɪɢɧɰɢɩ� ɪɚɛɨɬɵ� ɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɉɪɢ�

ɩɨɫɬɪɨɟɧɢɢ� ɦɨɞɟɥɢ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɛɥɨɤɢ� ɢɡ� ɛɢɛɥɢɨɬɟɤɢ� Enterprise Library. Ȼɢɛɥɢɨɬɟɤɚ�

$Q\/RJLF70� (QWHUSULVH� /LEUDU\� ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ� ɢɧɬɟɪɮɟɣɫ� ɞɥɹ� ɛɵɫɬɪɨɝɨ�

ɫɨɡɞɚɧɢɹ� ɞɢɫɤɪɟɬɧɨ-ɫɨɛɵɬɢɣɧɵɯ� ɦɨɞɟɥɟɣ� ɫ� ɩɨɦɨɳɶɸ� ɛɥɨɤ-ɫɯɟɦ. $Q\/RJLF70� ɩɨɡɜɨɥɹɟɬ�

ɦɨɞɟɥɢɪɨɜɚɬɶ� ɩɪɢ� ɩɨɦɨɳɢ� ɜɢɡɭɚɥɶɧɵɯ�� ɝɢɛɤɢɯ�� ɪɚɫɲɢɪɹɟɦɵɯ�� ɩɨɜɬɨɪɧɨ-ɢɫɩɨɥɶɡɭɟɦɵɯ�

ɨɛɴɟɤɬɨɜ�� ɤɚɤ� ɫɬɚɧɞɚɪɬɧɵɯ�� ɬɚɤ� ɢ� ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɦ�� Ȼɢɛɥɢɨɬɟɤɚ� (QWHUSULVH�

/LEUDU\�ɫɨɞɟɪɠɢɬ�ɬɪɚɞɢɰɢɨɧɧɵɟ�ɨɛɴɟɤɬɵ��ɨɱɟɪɟɞɢ��ɡɚɞɟɪɠɤɢ��ɤɨɧɜɟɣɟɪɵ��ɪɟɫɭɪɫɵ��ɢ�ɬ�ɩ���ɬɚɤ�

ɱɬɨ� ɦɨɞɟɥɶ� ɫɬɪɨɢɬɫɹ� ɜ� ɫɬɢɥɟ� ©ɩɟɪɟɬɚɳɢɬɶ� ɢ� ɨɫɬɚɜɢɬɶª� �GUDJ-and-GURS�� ɢ� ɨɱɟɧɶ� ɝɢɛɤɨ�

ɩɚɪɚɦɟɬɪɢɡɭɟɬɫɹ. Ɋɟɚɥɢɡɚɰɢɹ� ɫɬɚɧɞɚɪɬɧɵɯ� ɨɛɴɟɤɬɨɜ� (QWHUSULVH� /LEUDU\� ɨɬɤɪɵɬɚ� ɞɥɹ�

ɩɨɥɶɡɨɜɚɬɟɥɹ��ɢɯ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɤɚɤ�ɭɝɨɞɧɨ�ɪɚɫɲɢɪɟɧɚ��ɜɩɥɨɬɶ�ɞɨ�ɫɨɡɞɚɧɢɹ�

ɫɨɛɫɬɜɟɧɧɵɯ�ɛɢɛɥɢɨɬɟɤ 

7.1. Ɉɫɧɨɜɧɵɟ�ɦɨɞɭɥɢ�ɩɪɨɝɪɚɦɦɵ�ɢ�ɢɯ�ɫɜɨɣɫɬɜɚ 

Ʉɥɚɫɫɵ� ɚɤɬɢɜɧɵɯ� ɨɛɴɟɤɬɨɜ� ɛɢɛɥɢɨɬɟɤɢ� $Q\/RJLF70� (QWHUSULVH� /LEUDU\� ɹɜɥɹɸɬɫɹ� 

ɫɬɪɨɢɬɟɥɶɧɵɦɢ� ɛɥɨɤɚɦɢ�� ɫ� ɩɨɦɨɳɶɸ� ɤɨɬɨɪɵɯ� ɛɭɞɟɦ ɫɬɪɨɢɬɶ� ɛɥɨɤ-ɫɯɟɦɵ�� Ȼɢɛɥɢɨɬɟɱɧɵɣ�

ɤɥɚɫɫ�ɫɨɨɛɳɟɧɢɣ�(QWLW\�ɹɜɥɹɟɬɫɹ�ɛɚɡɨɜɵɦ�ɤɥɚɫɫɨɦ�ɞɥɹ�ɡɚɹɜɨɤ��ɪɟɫɭɪɫɨɜ�ɢ�ɬɪɚɧɫɩɨɪɬɟɪɨɜ�� 

ɂɆ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɜɵɝɥɹɞɢɬ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɋɦ��Ɋɢɫ��7.1. 

 

  
Ɋɢɫ��7.1��Ɉɫɧɨɜɧɵɟ�ɦɨɞɭɥɢ�ɩɪɨɝɪɚɦɦɵ Ɋɢɫ��7.1�Ɉɫɧɨɜɧɵɟ�ɦɨɞɭɥɢ�ɩɪɨɝɪɚɦɦɵ 
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ɇɚ� ɪɢɫ�� ɜɢɞɢɦ� ɨɪɚɧɠɟɜɵɟ� ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ�� Ɉɧɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɚɤɬɢɜɧɵɣ�

ɨɛɴɟɤɬ�� ɜɧɭɬɪɢ� ɤɨɬɨɪɨɝɨ� ɫɨɫɪɟɞɨɬɨɱɟɧɵ� ɛɥɨɤɢ� ɫɜɹɡɚɧɧɵɟ� ɫ� ɧɚɩɪɚɜɥɟɧɢɟɦ� ɞɜɢɠɟɧɢɹ� ɝɪɭɩɩ�

ɜɚɝɨɧɨɜ�� ɬɨ� ɟɫɬɶ� ɩɭɬɶ�� ɪɚɡɝɪɭɡɤɚ�� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɫɬɚɜɚ� ɨɛɪɚɬɧɨ� ɢ� ɦɵɬɶɹ� ɜɚɝɨɧɨɜ��

ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɫɬɚɧɰɢɢ�ɪɚɡɝɪɭɡɤɢ��Ɂɚɝɥɹɧɟɦ�ɜɧɭɬɪɶ�ɷɬɨɝɨ�ɛɥɨɤɚ��Ɋɢɫ� 7.2. 

Ɋɢɫ�������ɉɭɬɶ�ɢ�ɫɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ 

Ɉɧ�ɫɜɹɡɚɧ�ɫ�ɨɛɳɟɣ�ɦɨɞɟɥɶɸ�ɜɯɨɞɧɵɦ�ɢ�ɜɵɯɨɞɧɵɦ�ɩɨɪɬɨɦ��ɱɟɪɟɡ�ɤɨɬɨɪɵɟ�ɩɟɪɟɞɚɸɬɫɹ�

ɞɚɧɧɵɟ�ɢ�ɜɯɨɞɧɵɦɢ�ɢ�ɜɵɯɨɞɧɵɦɢ�ɩɟɪɟɦɟɧɧɵɦɢ��ɭɱɚɫɬɜɭɸɳɢɦɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� 

Ɋɚɡɨɛɶɟɦ�ɧɚɲɭ�ɦɨɞɟɥɶ�ɧɚ�ɥɨɝɢɱɟɫɤɢɟ�ɩɨɞɦɨɞɟɥɢ���ɩɨɞɦɨɞɟɥɶ�ɩɨɝɪɭɡɤɢ��loading���ɩɭɬɢ 

(way)��ɪɚɡɝɪɭɡɤɢ (unloading), ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɚ�ɨɛɪɚɬɧɨ��  ɦɵɬɶɹ (flushing ɢ� flushing1) ɢ�

ɨɛɪɚɬɧɨɝɨ�ɩɭɬɢ (way_back). ɂ�ɪɚɫɫɦɨɬɪɢɦ�ɩɨɞɪɨɛɧɟɟ�ɤɚɠɞɵɣ�ɢɡ�ɧɢɯ� 

7.1.1. ɉɨɝɪɭɡɤɚ 

Ⱦɥɹ�ɨɩɢɫɚɧɢɹ ɪɚɛɨɬɵ�ɩɨɝɪɭɡɨɱɧɨɣ�ɫɬɚɧɰɢɢ ɨɛɪɚɬɢɦɫɹ�ɤ�Ɋɢɫ��7.3. 

Ȼɥɨɤ SourceCarriage ɨɬɜɟɱɚɟɬ� ɡɚ�

ɩɨɹɜɥɟɧɢɟ�Ƚȼ�ɢ�Ƚɐ�ɜ�ɫɢɫɬɟɦɟ��ɉɨɹɜɥɟɧɢɢ�Ƚȼ�

ɢ�Ƚɐ�ɩɪɨɢɫɯɨɞɢɬ�ɩɨ�ɪɚɫɩɢɫɚɧɢɸ��Ɋɚɫɩɢɫɚɧɢɟ�

Ɋɢɫ��7.1��ɉɨɝɪɭɡɤɚ�ɜɚɝɨɧɨɜ 
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ɡɚɞɚɟɬɫɹ� ɜ� ɬɚɛɥɢɱɧɨɦ� ɜɢɞɟ� Ɍɚɤɠɟ� ɜ� ɷɬɨɦ� ɛɥɨɤɟ� ɩɪɢɫɜɚɢɜɚɸɬɫɹ� ɜɫɟ� ɧɚɱɚɥɶɧɵɟ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɚɧɧɨɣ� ɡɚɹɜɤɢ� �Ƚȼ� ɢɥɢ� Ƚɐ� ɧɚ� ɹɡɵɤɟ� Java�� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɹɜɨɤ� �Ƚȼ��

ɨɬɨɛɪɚɠɟɧɵ� ɧɚ� Ɋɢɫ�� 6.7. ɜ� ɤɨɧɰɟɩɬɭɚɥɶɧɨɦ� ɷɬɚɩɟ� ɉɪɢ� ɩɨɹɜɥɟɧɢɢ� ɡɚɹɜɤɢ� ɜ� ɫɢɫɬɟɦɟ�� ɨɧɚ�

ɩɨɩɚɞɚɟɬ� ɜ� ɛɥɨɤ� ɩɨɝɪɭɡɤɢ� loading. Ɂɞɟɫɶ� ɦɟɧɹɟɬ� ɫɜɨɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢ� � ɭɱɚɫɬɜɭɟɬ� ɜ�

ɩɪɨɰɟɫɫɚɯ��ɨɠɢɞɚɧɢɟ�ɨɱɟɪɟɞɢ��ɡɚɧɹɬɢɟ�ɪɟɫɭɪɫɚ��ɨɛɫɥɭɠɢɜɚɧɢɟ�ɡɚɹɜɤɢ��ɨɫɜɨɛɨɠɞɟɧɢɟ�ɪɟɫɭɪɫɚ�

ɢ� ɩɨɤɢɞɚɟɬ� ɛɥɨɤ�� ȼ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɪɟɫɭɪɫɚɦɢ� ɹɜɥɹɸɬɫɹ� ɩɨɞɴɟɡɞɧɵɟ� ɩɭɬɢ� local_railway. ɂɯ�

ɤɨɥɢɱɟɫɬɜɨ� ɡɚɞɚɟɬɫɹ� ɜ� ɛɥɨɤɟ local_railway�� ɤɚɤ� ɫɜɨɣɫɬɜɨ� capacity�� ȿɫɥɢ� ɧɟɬ� ɫɜɨɛɨɞɧɵɯ�

ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ�� ɬɨ� Ƚȼ� ɨɠɢɞɚɟɬ� ɢɯ� ɨɫɜɨɛɨɠɞɟɧɢɹ� Ʉɚɤ� ɬɨɥɶɤɨ� ɩɨɞɴɟɡɞɧɨɣ� ɩɭɬɶ�

ɨɫɜɨɛɨɞɢɬɫɹ�� Ƚȼ� ɡɚɧɢɦɚɟɬ� ɟɝɨ� ɢ� ɩɪɨɞɜɢɝɚɟɬɫɹ� ɧɚ� ɨɛɫɥɭɠɢɜɚɧɢɟ�� Ɍɚɤɠɟ� ɜ� ɷɬɨɦ� ɛɥɨɤɟ�

ɩɪɨɢɫɯɨɞɢɬ� ɩɨɞɫɱɟɬ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɬɚɧɰɢɢ�� ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɬɚɧɰɢɢ� ɨɬɨɛɪɚɠɟɧɵ� ɧɚ� Ɋɢɫ��

6.7. ɜ� ɤɨɧɰɟɩɬɭɚɥɶɧɨɦ� ɷɬɚɩɟ�� Ʉɨɝɞɚ� Ƚȼ� ɡɚɝɪɭɠɟɧɚ� ɨɧɚ� ɨɬɩɪɚɜɥɹɟɬɫɹ� ɜ�

ɛɥɨɤ�ɜɵɛɨɪɚ�ɩɭɬɢ�Select Output. ȼ�ɤɨɬɨɪɨɦ�ɨɩɢɫɚɧɨ�ɭɫɥɨɜɢɟ�ɜɵɛɨɪɚ�ɩɭɬɢ��

Ɋɢɫ��7.4. 

7.1.2. ɉɭɬɶ 

Ⱦɥɢɧɚ� ɩɭɬɢ� ɡɚɞɚɟɬɫɹ� ɩɟɪɟɦɟɧɧɨɣ� length. ȼɟɫɶ� ɭɱɚɫɬɨɤ� ɩɭɬɢ�

ɪɚɡɛɢɜɚɟɬɫɹ� ɧɚ� ��� ɱɚɫɬɟɣ�� Ⱦɥɹ� ɭɞɨɛɫɬɜɚ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫɢɬɭɚɰɢɣ��

ɫɜɹɡɚɧɧɵɯ� ɫ� ɜɨɡɦɨɠɧɵɦɢ� ɡɚɞɟɪɠɤɚɦɢ� ɧɚ� ɩɭɬɢ� Ʉɚɠɞɵɣ� ɭɱɚɫɬɨɤ� ɩɭɬɢ�

ɫɨɫɬɨɢɬ�ɢɡ�ɛɥɨɤɚ�road, ɭ�ɤɨɬɨɪɨɝɨ�ɟɫɬɶ�ɪɟɫɭɪɫ��ɩɭɬɢ��ɤɨɥɢɱɟɫɬɜɨ�ɩɭɬɟɣ)��ȼ�

ɩɪɨɰɟɫɫɟ� ɞɨɪɨɝɢ� ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� Ƚȼ� ɢ� Ƚɐ� ɜ� ɩɭɬɢ� ɢ�

ɤɨɥɢɱɟɫɬɜɨ� ɩɟɪɟɜɨɡɢɦɨɝɨ� ɝɪɭɡɚ�� ɤɚɤ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ� ɫɟɪɵ�� ɬɚɤ� ɢ�

ɠɢɞɤɨɣ� Ɍɚɤɠɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɭɬɢ� ɢɡɦɟɧɹɸɬɫɹ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� Ƚȼ� ɢ� Ƚɐ��

ȼɢɞ�ɩɨɞɦɨɞɟɥɢ�way ɢɡɨɛɪɚɠɟɧ�ɧɚ�Ɋɢɫ��7.5. 

Ɋɢɫ��7.2. 
Ɋɚɡɜɟɬɜɥɟɧɢɟ�
ɩɭɬɟɣ 

Ɋɢɫ��7.3��ɉɭɬɶ 
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7.1.3. Ɋɚɡɝɪɭɡɤɚ 

Ʉɨɝɞɚ�Ƚȼ�ɢɥɢ�Ƚɐ�ɩɪɢɛɵɥɚ�ɧɚ�ɫɬɚɧɰɢɸ��ɧɚ�ɨɠɢɞɚɟɬ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�ɪɚɡɝɪɭɡɤɭ��ɤɨɬɨɪɨɟ�

ɝɟɧɟɪɢɪɭɟɬɫɹ�� ɫɨɝɥɚɫɧɨ� ɭɫɥɨɜɢɹɦ�

ɢ� ɪɚɫɩɢɫɚɧɢɸ�� ɋɦ�� Ɋɢɫ�� 7.6. ɉɪɢ�

ɩɨɥɭɱɟɧɢɢ�ɞɚɧɧɨɝɨ�ɪɚɫɩɨɪɹɠɟɧɢɹ�

Ƚȼ�ɩɨɫɬɭɩɚɟɬ�ɜ�ɛɥɨɤ�ɪɚɡɝɪɭɡɤɢ�ɢ��

ɟɫɥɢ� ɢɦɟɸɬɫɹ� ɫɜɨɛɨɞɧɵɟ�

ɩɨɞɴɟɡɞɧɵɟ� ɩɭɬɢ�� ɪɚɡɝɪɭɠɚɟɬɫɹ��

ɂɧɚɱɟ� ɠɞɟɬ� ɥɢɛɨ� ɪɚɫɩɨɪɹɠɟɧɢɹ�

ɧɚ� ɪɚɡɝɪɭɡɤɭ� ɜ� ɛɥɨɤɟ� queue�� ɥɢɛɨ�

ɩɨɤɚ ɨɫɜɨɛɨɞɹɬɫɹ� ɩɨɞɴɟɡɞɧɵɟ�

ɩɭɬɢ� ɜ� ɛɥɨɤɟ� unloading. ɉɨɫɥɟ�

ɪɚɡɝɪɭɡɤɢ� Ƚȼ� ɢɥɢ� Ƚɐ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɢɡɦɟɧɹɸɬɫɹ��

Ɋɚɡɝɪɭɡɤɚ�ɜɚɝɨɧɨɜ�ɦɨɞɟɥɢɪɭɟɬɫɹ�ɫ�

ɩɨɦɨɳɶɸ� ɜɪɟɦɟɧɧɨɣ� ɡɚɞɟɪɠɤɢ� 

Ɍɚɤɠɟ�ɜ�ɛɥɨɤɟ�ɪɚɡɝɪɭɡɤɢ�ɜɵɱɢɫɥɹɟɬɫɹ�ɜɫɹ�ɢɧɮɨɪɦɚɰɢɹ�ɨ�ɫɬɚɧɰɢɢ�ɪɚɡɝɪɭɡɤɢ��ɉɨɫɥɟ�ɪɚɡɝɪɭɡɤɢ�

Ƚȼ�ɢ�Ƚɐ�ɨɬɩɪɚɜɥɹɟɬɫɹ�ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɚ�ɧɚ�ɨɬɩɪɚɜɤɭ�ɨɛɪɚɬɧɨ� 

7.1.4. Ɏɨɪɦɢɪɨɜɚɧɢɹ�Ƚȼ ɧɚ�ɨɬɩɪɚɜɤɭ�ɨɛɪɚɬɧɨ 

 ɋɧɚɱɚɥɚ� ɡɚɹɜɤɚ� ɩɨɩɚɞɚɟɬ� ɜ� ɛɥɨɤ�� ɪɚɡɞɟɥɹɸɳɢɣ� Ƚȼ� ɢ�Ƚɐ� ɋɦ�� Ɋɢɫ�� 7.7. ɂ�ɩɨɬɨɦ� Ƚȼ�

ɢɞɭɬ� ɜ� ɛɥɨɤ� batchQ_Carriage�� ɚ� Ƚɐ� ɜ� ɛɥɨɤ� batchQ_Carriage�� ɝɞɟ� ɫɨɛɢɪɚɸɬɫɹ� ɩɨ� ɧɟɫɤɨɥɶɤɨ�

ɝɪɭɩɩ� ɢ� ɮɨɪɦɢɪɭɸɬɫɹ� ɜ� ɫɨɫɬɚɜ� ɧɚ�

ɨɬɩɪɚɜɤɭ� ɨɛɪɚɬɧɨ�� ȼ� ɷɬɢɯ� ɛɥɨɤɚɯ� ɬɚɤɠɟ�

ɜɵɱɢɫɥɹɟɬɫɹ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɢ�

ɰɢɫɬɟɪɧ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɜ� ɫɨɫɬɚɜ� ɧɚ�

ɨɬɩɪɚɜɤɭ�� � ȼ� ɛɥɨɤɟ� delay ɢɦ�

ɩɪɢɫɜɚɢɜɚɸɬɫɹ� ɧɨɜɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ��

ɜɵɱɢɫɥɟɧɧɵɟ� ɜ� ɩɪɟɞɵɞɭɳɢɯ� ɛɥɨɤɚɯ� ɢ�

ɫɨɝɥɚɫɧɨ�ɥɨɝɢɤɟ�ɦɨɞɟɥɢ�� 

7.1.5. Ɇɨɣɤɚ�ɜɚɝɨɧɨɜ 

Ɋɢɫ��7.4��Ɋɚɡɝɪɭɡɤɚ�ɜɚɝɨɧɨɜ 

Ɋɢɫ��7.5��Ɏɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ ɧɚ�
ɨɬɩɪɚɜɤɭ�ɨɛɪɚɬɧɨ 
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ȼ�ɫɥɭɱɚɟ��ɟɫɥɢ�ɫɨɫɬɚɜ�ɫɮɨɪɦɢɪɨɜɚɧ��ɚ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�ɨɬɩɪɚɜɤɭ�ɟɳɟ�ɧɟ�ɜɵɲɥɨ��ɫɨɫɬɚɜ 

ɨɬɩɪɚɜɥɹɟɬɫɹ�ɧɚ�ɦɨɣɤɭ��ɋɦ��Ɋɢɫ��7.8. Ɋɚɫɩɨɪɹɠɟɧɢɟ�

ɧɚ�ɨɬɩɪɚɜɤɭ�ɝɟɧɟɪɢɪɭɟɬɫɹ�ɜ�ɛɥɨɤɟ�source. Ɇɨɣɤɚ�

ɜɚɝɨɧɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɛɥɨɤɟ�flushing��ɤɨɬɨɪɵɣ�

ɨɛɥɚɞɚɟɬ�ɪɟɫɭɪɫɨɦ��ɤɨɥɢɱɟɫɬɜɨ�ɦɟɫɬ�� 

 
 
 
 

7.1.6. ɉɭɬɶ�ɨɛɪɚɬɧɨ 

ɉɭɬɶ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ�ɨɛɪɚɬɧɨ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɚɧɚɥɨɝɢɱɧɨ�ɩɭɬɢ�ɞɨ�ɫɬɚɧɰɢɢ�

ɪɚɡɝɪɭɡɤɢ��ɋɦ.Ɋɢɫ��7.5. ȼ�ɩɪɨɰɟɫɫɟ�ɩɭɬɢ�ɨɛɪɚɬɧɨ�ɩɨɞɫɱɢɬɵɜɚɟɬ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɢ�

ɨɛɪɚɬɧɨ�� 

ɉɨɫɥɟ�ɩɪɢɛɵɬɢɹ�ɩɨɪɨɠɧɢɯ�Ƚȼ�ɢ�Ƚɐ�ɧɚ�ɫɬɚɧɰɢɸ�ɩɨɝɪɭɡɤɢ��ɩɪɨɜɟɪɹɟɬɫɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ± 

ɱɢɫɬɨɬɚ�� ȿɫɥɢ� ɜɚɝɨɧɵ� ɱɢɫɬɵɟ� ɢɯ� ɜɧɨɜɶ� ɢɫɩɨɥɶɡɭɸɬ� ɞɥɹ� ɩɨɝɪɭɡɤɢ� ɫɟɪɵ�� ɂɧɚɱɟ� ɫɧɚɱɚɥɚ�

ɨɬɩɪɚɜɥɹɸɬ�ɧɚ�ɦɨɣɤɭ��ɋɦ��Ɋɢɫ��7.8. ɍɫɥɨɜɢɟ�ɱɢɫɬɨɬɵ�ɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ�ɩɪɨɜɟɪɹɟɬɫɹ�ɜ�ɛɥɨɤɟ�

selectOutput. ɉɨɫɥɟ� ɝɨɬɨɜɧɨɫɬɢ� ɜɚɝɨɧɨɜ� ɢ� ɰɢɫɬɟɪɧ� ɤ� ɡɚɝɪɭɡɤɟ�� ɜɟɥɢɱɢɧɚ� ɩɟɪɟɦɟɧɧɨɣ��

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ� ɢ� ɰɢɫɬɟɪɧ�� ɝɨɬɨɜɵɯ� ɤ ɩɨɝɪɭɡɤɟ�� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɧɚ�

ɤɨɥɢɱɟɫɬɜɨ�ɪɚɜɧɨɟ�ɝɨɬɨɜɵɦ ɜɚɝɨɧɚɦ. 

 

Ɋɢɫ��7.7��ȼɵɛɨɪɤɚ�Ƚȼ�ɧɚ�ɦɨɣɤɭ 

 

Ɋɢɫ��7.6��Ɇɨɣɤɚ�ɜɚɝɨɧɨɜ 
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7.2. Ⱥɥɝɨɪɢɬɦ� ɪɚɛɨɬɵ� ɂɆ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�
ɩɟɪɟɜɨɡɨɤ 

ɋɝɟɧɟɪɢɪɨɜɚɬɶ�
ɡɚɹɜɤɭ�(Ƚȼ)

ɋɝɟɧɟɪɢɪɨɜɚɬɶ�
ɡɚɹɜɤɭ�(Ƚȼ)

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ�1?

ɇɚɱɚɥɨɇɚɱɚɥɨ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

ȿɫɬɶ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�
ɪɚɡɝɪɭɡɤɭ?

ȿɫɬɶ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�
ɪɚɡɝɪɭɡɤɭ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

ɞɚ

ɧɟɬɞɚ ɧɟɬ

ɧɟɬ

ɞɚ

ɞɚ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɧɚ�
ɨɬɩɪɚɜɤɭ�Ƚɐ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɧɚ�
ɨɬɩɪɚɜɤɭ�Ƚɐ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɧɚ�
ɨɬɩɪɚɜɤɭ�Ƚȼ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɧɚ�
ɨɬɩɪɚɜɤɭ�Ƚȼ

Ɋɚɡɞɟɥɢɬɶ�ɝɪɭɩɩɵ�ɧɚ�
Ƚȼ�ɢ�Ƚɐ

Ɋɚɡɞɟɥɢɬɶ�ɝɪɭɩɩɵ�ɧɚ�
Ƚȼ�ɢ�Ƚɐ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɨɝɪɭɡɤɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɨɝɪɭɡɤɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

ȼɵɛɪɚɬɶ�ɩɭɬɶ�
ɫɥɟɞɨɜɚɧɢɹ

ȼɵɛɪɚɬɶ�ɩɭɬɶ�
ɫɥɟɞɨɜɚɧɢɹ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ�1?

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɧɟɬ

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

ɞɚ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɭɬɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɭɬɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

ɞɚ ɧɟɬ

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɧɟɬ

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ�1?

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɧɟɬ

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɞɚ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɪɚɡɝɪɭɡɤɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɪɚɡɝɪɭɡɤɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

ɧɟɬ

ɉɪɢɫɜɨɢɬɶ�ɧɚɱɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɩɚɪɚɦɚɬɪɨɜ

ɉɪɢɫɜɨɢɬɶ�ɧɚɱɚɥɶɧɵɟ�
ɡɧɚɱɟɧɢɹ�ɩɚɪɚɦɚɬɪɨɜ

ɉɪɢɫɜɨɢɬɶ�ɡɧɚɱɟɧɢɹ�
ɩɚɪɚɦɚɬɪɨɜ

ɉɪɢɫɜɨɢɬɶ�ɡɧɚɱɟɧɢɹ�
ɩɚɪɚɦɚɬɪɨɜ

ɧɟɬ

ɧɟɬ

ɧɟɬ

ɧɟɬ ɞɚ

ɞɚ

Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɝɪɭɡɤɭ+=Ʉɨɥ-
ɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɝɪɭɩɩɟ

Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɝɪɭɡɤɭ+=Ʉɨɥ-
ɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɝɪɭɩɩɟ

ȿɫɬɶ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�
ɨɬɩɪɚɜɤɭ?

ȿɫɬɶ�ɪɚɫɩɨɪɹɠɟɧɢɟ�ɧɚ�
ɨɬɩɪɚɜɤɭ?

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɧɟɬ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ�ɧɚ�ɦɨɣɤɟ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ�ɧɚ�ɦɨɣɤɟ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ- =1 

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɦɨɣɤɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɦɨɣɤɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ�1?

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɧɟɬ

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ- =1 

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

ɞɚ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɭɬɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɩɭɬɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɩɭɬɟɣ+ =1 

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ?

ɧɟɬ

ɧɟɬ

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ+=1

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ- =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ- =1 

Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?Ƚȼ�ɜ�ɨɱɟɪɟɞɢ?

ɞɚ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɦɨɣɤɢ

Ɂɚɞɟɪɠɚɬɶ�Ƚȼ�ɧɚ�
ɜɪɟɦɹ�ɦɨɣɤɢ

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ+ =1 

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ+ =1 

ɞɚ

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

Ʉɨɥ-ɜɨ�Ƚȼ�ɜ�
ɨɱɟɪɟɞɢ-=1

ɉɚɪɚɦɟɬɪ�
ɱɢɫɬɨɬɵ=True?

ɉɚɪɚɦɟɬɪ�
ɱɢɫɬɨɬɵ=True?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ�ɧɚ�ɦɨɣɤɟ�1?

Ʉɨɥ-ɜɨ�ɫɜɨɛɨɞɧɵɯ�
ɦɟɫɬ�ɧɚ�ɦɨɣɤɟ�1?

ɄɨɧɟɰɄɨɧɟɰ

Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɝɪɭɡɤɭ-
=Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɝɪɭɩɩɟ

Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɨɝɪɭɡɤɭ-
=Ʉɨɥ-ɜɨ�ɜɚɝɨɧɨɜ�ɜ�ɝɪɭɩɩɟ

ɞɚ

Ɋ
ɢɫ��7.8��Ⱥɥɝɨɪɢɬɦ�ɪɚɛɨɬɵ�ɂɆ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 
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7.3. ɋɰɟɧɚɪɢɣ�ɞɢɚɥɨɝɨɜɨɝɨ�ɢɧɬɟɪɮɟɣɫɚ 

Ⱦɢɚɥɨɝɨɜɵɣ�ɢɧɬɟɪɮɟɣɫ�ɨɛɟɫɩɟɱɢɜɚɟɬ�Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɫɨɫɬɨɹɧɢɹ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�

ɞɥɹ�Ⱥɋɍ�ɉɋ� 

Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɞɥɹ�Ⱥɋɍ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɨɛɥɚɞɚɟɬ�ɫɥɟɞɭɸɳɢɦɢ�

ɜɨɡɦɨɠɧɨɫɬɹɦɢ� 

1) ɨɬɨɛɪɚɠɚɟɬ�ɤɚɪɬɭ��ɫɯɟɦɭ��ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɦɟɠɞɭ�ɫɬɚɧɰɢɹɦɢ�ɨɬɩɪɚɜɤɢ�ɢ�ɧɚɡɧɚɱɟɧɢɹ�

ɝɪɭɡɨɜ� 

2) ɜɨɡɦɨɠɧɨɫɬɶɸ�ɜɜɨɞɚ�ɩɨɥɶɡɨɜɚɬɟɥɟɦ�ɢɧɮɨɪɦɚɰɢɢ�ɩɨ�ɝɪɭɩɩɚɦ�ɜɚɝɨɧɨɜ� 

3) ɨɬɨɛɪɚɠɚɟɬ�ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɹ��ɝɪɭɩɩ�ɜɚɝɨɧɨɜ�ɜ�ɩɪɨɢɡɜɨɥɶɧɵɣ�ɦɨɦɟɧɬ�ɜɪɟɦɟɧɢ� 

4) ɨɬɪɚɠɚɟɬ�ɢɧɮɨɪɦɚɰɢɸ�ɩɨ�ɤɚɠɞɨɣ ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ��ɤɚɠɞɨɣ�ɫɬɚɧɰɢɢ��ɉɪɢ�ɧɚɜɟɞɟɧɢɢ�

ɦɵɲɢ�ɧɚ�ɭɫɥɨɜɧɵɟ�ɫɬɚɧɰɢɢ�ɢ�ɜɚɝɨɧɵ�ɧɚ�ɦɟɫɬɟ�ɤɭɪɫɨɪɚ�ɨɬɤɪɵɜɚɸɬɫɹ�ɩɨɥɹ��ɜ�ɤɨɬɨɪɵɯ�

ɩɪɟɞɫɬɚɜɥɟɧɚ��ɢɦɟɸɳɚɹɫɹ�ɢɧɮɨɪɦɚɰɢɹ�ɨɛ�ɨɛɴɟɤɬɟ� 

5) ɨɛɥɚɞɚɟɬ�ɧɚɝɥɹɞɧɨɫɬɶɸ��ɢɧɬɭɢɬɢɜɧɨ�ɩɨɧɹɬɧɵɦ�ɢɧɬɟɪɮɟɣɫɨɦ� 

6) ɩɨɡɜɨɥɹɟɬ�ɜɨɜɪɟɦɹ�ɨɩɪɟɞɟɥɢɬɶ�ɜɨɡɦɨɠɧɵɟ�ɤɪɢɬɢɱɟɫɤɢɟ�ɫɢɬɭɚɰɢɢ�ɧɚ�ɠɟɥɟɡɧɵɯ�

ɞɨɪɨɝɚɯ��ɚ�ɬɚɤɠɟ�ɫɢɬɭɚɰɢɢ��ɩɪɟɞɲɟɫɬɜɭɸɳɢɟ�ɤɪɢɬɢɱɟɫɤɢɦ��ɤɨɝɞɚ�ɩɟɪɟɜɨɡɤɢ�ɦɨɝɭɬ�

ɜɵɩɨɥɧɹɬɶɫɹ�ɧɟɤɨɬɨɪɨɟ�ɜɪɟɦɹ�ɫ�ɬɟɦɢ�ɠɟ�ɬɟɦɩɚɦɢ��ɧɨ�ɬɪɟɛɭɸɬ�ɤɨɪɪɟɤɬɢɪɨɜɤɢ�� 

Ɍɚɛɥɢɰɵ�ɩɨ�ɫɬɚɧɰɢɹɦ�ɢɦɟɸɬ�ɫɥɟɞɭɸɳɢɟ�ɩɨɥɹ� 

- ɜɚɝɨɧɨɜ�ɩɪɢɛɵɥɨ�; 

- ɜɚɝɨɧɨɜ�ɨɬɩɪɚɜɥɟɧɨ� 

Ɍɚɛɥɢɰɵ�ɩɨ�ɝɪɭɩɩɚɦ�ɜɚɝɨɧɨɜ�ɢɦɟɸɬ�ɫɥɟɞɭɸɳɢɟ�ɩɨɥɹ� 

- ɧɨɦɟɪ�  

- ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�  

- ɬɢɩ�ɜɚɝɨɧɨɜ�  

- ɫɬɚɧɰɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ�  

- ɫɬɚɧɰɢɹ�ɧɚɡɧɚɱɟɧɢɹ�  

- ɞɚɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ�  

- ɜɪɟɦɹ�ɜ�ɩɭɬɢ� 

- ɩɪɨɣɞɟɧɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ� 

- ɞɥɢɧɚ�ɦɚɪɲɪɭɬɚ; 

- ɫɨɫɬɨɹɧɢɟ� 

ȼɧɟɲɧɢɣ�ɜɢɞ�ɩɪɨɝɪɚɦɦɵ�ɦɨɠɧɨ�ɩɨɫɦɨɬɪɟɬɶ�ɧɚ�ɪɢɫ�� 
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Ɋɢɫ��7.9��Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ 
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 Ⱦɚɧɧɵɟ�ɞɥɹ�ɨɬɨɛɪɚɠɟɧɢɹ�Ɇɨɞɭɥɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɩɨɥɭɱɚɟɬ�ɢɡ�Ɇɨɞɭɥɹ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�

ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɩɚɤɟɬɚ�AnyLogic��ɱɟɪɟɡ�ɮɚɣɥ�ɨɛɦɟɧɚ� 
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7.3.1. ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ�ɩɨɥɶɡɨɜɚɬɟɥɹ� 

Ⱦɥɹ� ɨɩɢɫɚɧɢɹ� ɪɚɛɨɬɵ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɫ� ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ�

ɜɨɫɩɨɥɶɡɭɟɦɫɹ� ɞɢɚɝɪɚɦɦɨɣ� ɚɤɬɢɜɧɨɫɬɢ� UML�� Ⱦɚɧɧɚɹ� ɞɢɚɝɪɚɦɦɚ� ± ɱɚɫɬɧɵɣ� ɫɥɭɱɚɣ�

ɞɢɚɝɪɚɦɦɵ�ɫɨɫɬɨɹɧɢɣ��Ɉɧɚ ɩɨɡɜɨɥɹɟɬ�ɪɟɚɥɢɡɨɜɚɬɶ�ɜ�ɹɡɵɤɟ�UML ɨɫɨɛɟɧɧɨɫɬɢ�ɩɪɨɰɟɞɭɪɧɨɝɨ�ɢ�

ɫɢɧɯɪɨɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�� ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ� ɡɚɜɟɪɲɟɧɢɟɦ� ɜɧɭɬɪɟɧɧɢɯ� ɞɟɣɫɬɜɢɣ� ɢ�

ɞɟɹɬɟɥɶɧɨɫɬɢ� 

Ⱦɥɹ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɞɢɚɝɪɚɦɦɚ�Activity ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ Ɋɢɫ��7.11 . 
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Ⱦɢɫɩɟɬɱɟɪ
ɋɢɫɬɟɦɚ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ

ɉɨɥɭɱɢɬɶ�ɬɟɤɭɳɟɟ
�ɫɨɫɬɨɹɧɢɟ�ɉȼ�ɢ�ȽɈȼ

Ɍɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�
ɉȼ�ɢ�ȽɈȼ�ɩɨɥɭɱɟɧɵ

Ɂɚɩɪɨɫɢɬɶ�ɩɪɨɝɧɨɡ

ɉɪɨɝɧɨɡ�ɨɫɭɳɟɫɬɜɥɟɧ

ɋɞɟɥɚɬɶ�ɩɪɨɝɧɨɡ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

Ɉɬɨɛɪɚɡɢɬɶ�ɪɟɡɭɥɶɬɚɬɵ
�ɩɪɨɝɧɨɡɚ

Ɋɟɡɭɥɶɬɚɬɵ�ɩɪɨɝɧɨɡɚ�
ɨɬɨɛɪɚɠɟɧɵ

Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ�ɪɟɡɭɥɶɬɚɬɵ�
ɩɪɨɝɧɨɡɚ

ɋɨɨɛɳɢɬɶ�ɧɚɱɚɥɶɧɢɤɭ�
ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ

Ɂɚɩɪɨɫ�ɩɪɨɝɧɨɡɚ
�ɩɨɥɭɱɟɧ

Ɂɚɩɪɨɫɢɬɶ�ɬɟɤɭɳɟɟ
�ɫɨɫɬɨɹɧɢɟ�ɉȼ�ɢ�ȽɈȼ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɨɬɱɟɬ
�ɫ�ɭɤɚɡɚɧɢɹɦɢ

ɉɪɨɝɧɨɡ�ɧɟɜɨɡɦɨɠɟɧ

ɋɨɨɛɳɢɬɶ�ɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�
ɤɨɪɪɟɤɬɢɪɨɜɤɢ�ȽɈȼ

ɋɢɫɬɟɦɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ�
ɞɟɤɚɞɧɵɯ�ɢ�ɦɟɫɹɱɧɵɯ�ɩɥɚɧɨɜ

Ɂɚɩɪɨɫ�ɩɨɥɭɱɟɧ

ɉɪɟɞɨɫɬɚɜɢɬɶ�ɬɟɤɭɳɟɟ�
ɫɨɫɬɨɹɧɢɟ�ɉȼ�ɢ�ȽɈȼ

Ɍɟɤɭɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɉȼ
ɂ�ȽɈȼ�ɩɨɥɭɱɟɧɵ

Ɉɫɭɳɟɫɬɜɥɟɧ�ɥɢ�
ɩɪɨɝɧɨɡ?

Ɉɬɨɛɪɚɡɢɬɶ�ɬɟɤɭɳɟɟ�
ɫɨɫɬɨɹɧɢɟ�ɉȼ�ɢ�ȽɈȼ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɨɬɱɟɬ

Ɂɚɩɪɨɫɢɬɶ�ɨɰɟɧɤɭ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ

Ɉɰɟɧɢɬɶ�
ɜɵɩɨɥɧɟɧɢɟ�ȽɈȼ

Ɂɚɩɪɨɫ�ɧɚ�ɨɰɟɧɤɭ�
ɜɵɩɨɥɧɟɧɢɹ�ȽɈȼ�

ɩɨɥɭɱɟɧ

Ɉɬɨɛɪɚɡɢɬɶ�ɨɰɟɧɤɭɈɰɟɧɤɚ�ɩɨɥɭɱɟɧɚ

ɇɟɨɛɯɨɞɢɦ�ɥɢ�
ɩɪɨɝɧɨɡ�ɜɵɩɨɥɧɟɧɢɹ�

ȽɈȼ?

ɇɟɨɛɯɨɞɢɦ�
ɩɪɨɝɧɨɡ

ɉɪɨɝɧɨɡ�
ɧɟ�ɬɪɟɛɭɟɬɫɹ

Ɍɪɟɛɭɟɬɫɹ�ɥɢ�
ɭɩɪɚɜɥɹɸɳɟɟ�

ɜɨɡɞɟɣɫɬɜɢɟ�(ɍȼ)?

ɍȼ�ɬɪɟɛɭɟɬɫɹɍȼ�
ɧɟ�ɬɪɟɛɭɟɬɫɹ

Ɍɪɟɛɭɟɬɫɹ�ɥɢ
ɤɨɪɪɟɤɬɢɪɨɜɤɚ�ȽɈȼ

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ�ȽɈȼ�
ɧɟ�ɬɪɟɛɭɟɬɫɹ

Ʉɨɪɪɟɤɬɢɪɨɜɤɚ�ȽɈȼ
ɬɪɟɛɭɟɬɫɹ ɋɨɨɛɳɟɧɢɟ�ɩɨɥɭɱɟɧɨ

ɋɮɨɪɦɢɪɨɜɚɬɶ�ɨɬɱɟɬ
�ɩɨ�ɩɪɨɝɧɨɡɭ

Ⱦɚɬɶ�ɭɤɚɡɚɧɢɹ�
ɩɨ�ɜɵɩɨɥɧɟɧɢɸ�ȽɈȼ

 

Ɋɢɫ��7.10��Ɉɩɢɫɚɧɢɟ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ�ɩɨɥɶɡɨɜɚɬɟɥɹ 
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8. ɊȺȻɈɑȿȿ�ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ 

8.1. Ɉɤɧɨ�ɤɨɞɚ�ɫɪɟɞɵ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

Ʉɚɤ� ɭɛɟɞɢɥɢɫɶ� ɪɚɧɟɟ��AnyLogic ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɜɚɬɶ� ɦɨɞɟɥɢ� ɢɡ� ɛɚɡɨɜɵɯ� ɝɪɚɮɢɱɟɫɤɢɯ�

ɤɨɦɩɨɧɟɧɬɨɜ�ɜ�ɪɟɠɢɦɟ�drag-and-drop��ɉɨɷɬɨɦɭ�ɩɪɨɫɬɵɟ�ɦɨɞɟɥɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɝɨɬɨɜɵ�ɭɠɟ�ɱɟɪɟɡ�

ɧɟɫɤɨɥɶɤɨ�ɦɢɧɭɬ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɢɯ�ɪɚɡɪɚɛɨɬɤɢ��Ɉɞɧɚɤɨ�ɪɚɡɪɚɛɨɬɤɚ�ɪɟɚɥɶɧɨ�ɩɨɥɟɡɧɵɯ�ɦɨɞɟɥɟɣ�

ɜɫɟɝɞɚ� ɬɪɟɛɭɟɬ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜ� ɬɨɣ�ɢɥɢ� ɢɧɨɣ� ɫɬɟɩɟɧɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɤɨɞɚ��ɇɟɨɛɯɨɞɢɦɨɫɬɶ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɤɨɞɚ�ɹɜɥɹɟɬɫɹ�ɫɜɨɣɫɬɜɨɦ�ɜɫɟɯ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ȼ�

AnyLogic ɛɚɡɨɜɵɦ� ɹɡɵɤɨɦ�� ɫɨɜɦɟɳɟɧɧɵɦ� ɫɨ� ɫɪɟɞɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɦɨɞɟɥɟɣ�� ɹɜɥɹɟɬɫɹ� Java. ȼ�

ɹɡɵɤɟ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɞɚɧɧɵɟ�ɢ�ɨɩɟɪɚɰɢɢ�ɧɚɞ�ɧɢɦɢ� Ⱦɚɧɧɵɟ�ɜ�Java ɦɨɝɭɬ�

ɛɵɬɶ�ɩɪɢɦɢɬɢɜɧɵɦɢ��ɛɚɡɨɜɵɦɢ��ɧɟ�ɫɬɪɭɤɬɭɪɧɵɦɢ��ɢ�ɫɥɨɠɧɵɦɢ��ɤɨɬɨɪɵɟ�ɫɬɪɨɹɬɫɹ�ɢɡ�ɞɪɭɝɢɯ�

ɬɢɩɨɜ�ɞɚɧɧɵɯ��[5]  

Ɉɤɧɨ�ɤɨɞɚ�ɜɵɝɥɹɞɢɬ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��ɫɦ��Ɋɢɫ������ 

 Ɋɢɫ��8����Ɉɤɧɨ�ɤɨɞɚ�ɢɦɢɬɚɰɢɨɧɧɨɣ�ɦɨɞɟɥɢ 
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8.2. Ʉɨɞ ɩɪɨɝɪɚɦɦɵ ɂɆ ©ɋɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�
ɩɟɪɟɜɨɡɨɤª 

8.2.1. Ɋɚɛɨɬɚ�ɫ�ɩɚɪɚɦɟɬɪɚɦɢ Ƚȼ�ɢ�Ƚɐ 

Ɂɚɹɜɤɨɣ�ɜ�ɂɆ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɫɟɪɵ�ɹɜɥɹɟɬɫɹ�ɝɪɭɩɩɚ�ɜɚɝɨɧɨɜ (Ƚȼ)��ɇɚɡɨɜɟɦ�ɟɟ�

Carriage�� �Ʉɥɚɫɫ�(QWLW\�ɹɜɥɹɟɬɫɹ�ɛɚɡɨɜɵɦ�ɤɥɚɫɫɨɦ�ɞɥɹ�ɜɫɟɯ�

ɫɨɨɛɳɟɧɢɣ� �ɡɚɹɜɨɤ��� ɤɨɬɨɪɵɟ� ɩɨɫɵɥɚɸɬɫɹ� ɦɟɠɞɭ�

ɚɤɬɢɜɧɵɦɢ� ɨɛɴɟɤɬɚɦɢ� ɛɢɛɥɢɨɬɟɤɢ� (QWHUSULVH� /LEUDU\�� � ɍ�

ɤɚɠɞɨɣ�Ƚȼ� ɟɫɬɶ� ɫɩɢɫɨɤ� ɩɚɪɚɦɟɬɪɨɜ�� ɨɩɪɟɞɟɥɟɧɧɵɯ� ɬɢɩɨɜ��

ȼ�ɫɪɟɞɟ�ɂɆ�AnyLogic ɨɧɢ�ɡɚɞɚɸɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ��

ɋɦ��ǝǵǾ��8.2. Ɋɚɫɫɦɨɬɪɢɦ�ɢɯ� 

id ± ɧɨɦɟɪ�ɝɪɭɩɩɵ� 

quantity ɢ�quantity1 ± ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ� 

weight ɢ�weight1 ± ɦɚɫɫɚ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɢ�ɠɢɞɤɨɣ�ɫɟɪɵ� 

point ± ɫɬɚɧɰɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ� 

destination ± ɩɭɧɤɬ�ɧɚɡɧɚɱɟɧɢɹ� 

state ± ɫɨɫɬɨɹɧɢɟ� 

cleanness ± ɱɢɫɬɨɬɚ�ɜɚɝɨɧɨɜ��ɰɢɫɬɟɪɧ�� 

date ± ɜɪɟɦɹ�ɨɬɩɪɚɜɥɟɧɢɹ� 

length ± ɞɥɢɧɚ�ɩɭɬɢ� 

time ± ɜɪɟɦɹ�ɜ�ɩɭɬɢ� 

distance ± ɩɪɨɣɞɟɧɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ� 

speed ± ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ� 

quantity2 ɢ� quantity3 ± ɪɚɛɨɱɢɟ� ɩɚɪɚɦɟɬɪɵ� �ɢɫɩɨɥɶɡɭɸɬɫɹ�

ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɝɪɭɩɩɵ�ɧɚ�ɨɬɩɪɚɜɤɭ�ɨɛɪɚɬɧɨ�� 

created ± ɜɪɟɦɹ�ɫɨɡɞɚɧɢɹ� 

arrival ± ɜɪɟɦɹ�ɩɪɢɛɵɬɢɹ� 

 

Ⱦɥɹ� ɩɪɢɫɜɚɢɜɚɧɢɹ� ɡɧɚɱɟɧɢɹ� ɷɬɢɦ� ɩɚɪɚɦɟɬɪɚɦ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜɫɬɪɨɟɧɧɵɣ� ɹɡɵɤ� Java. 

ɉɪɢɫɜɚɢɜɚɧɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɜɩɟɪɜɵɣ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɛɥɨɤɟ� ɝɟɧɟɪɚɰɢɢ� ɡɚɹɜɨɤ� Source�� ɤɚɤ�

ɮɭɧɤɰɢɹ�ɜɵɩɨɥɧɹɟɦɚɹ�ɧɚ�ɜɵɯɨɞɟ�ɢɡ�ɛɥɨɤɚ��ɂ ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

OnExit: 

Ɋɢɫ��8.1��ɉɚɪɚɦɟɬɪɵ�ɝɪɭɩɩɵ�
ɜɚɝɨɧɨɜ 
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((Carriage)entity).created=getTime(); ((Carriage)entity).quantity=44; 

((Carriage)entity).quantity1=0; ((Carriage)entity).weight=((Carriage)entity).quantity*68; 

((Carriage)entity).weight1=((Carriage)entity).quantity1*50; ((Carriage)entity).cleanness=true; 

((Carriage)entity).destination=1; ((Carriage)entity).point=10;((Carriage)entity).speed=500;  

((Carriage)entity).id=N; N+=1; ɋarriageList.add((Carriage)entity); 

 ȼɫɟ�ɞɚɧɧɵɟ�ɨ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɝɪɭɩɩɚɯ�ɡɚɧɨɫɹɬɫɹ�ɜ�ɛɚɡɭ ɋarriageList��ɜ�ɞɚɧɧɨɣ�ɦɨɞɟɥɢ�

ɪɟɚɥɢɡɭɟɬɫɹ�ɤɚɤ�ɜɟɤɬɨɪ carriageList = new Vector().  

 ɉɪɢ�ɪɚɛɨɬɟ�ɦɨɞɟɥɢ�Ƚȼ�ɩɟɪɟɦɟɳɚɸɬɫɹ�ɩɨ�ɛɥɨɤɚɦ��ɢ�ɜ�ɤɚɠɞɨɦ�ɢɡ�ɧɢɯ�ɩɪɨɢɫɯɨɞɢɬ�

ɢɡɦɟɧɟɧɢɟ�ɩɚɪɚɦɟɬɪɨɜ��ɗɬɢ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɦɨɞɟɥɢ�ɨɩɢɫɚɧɵ�ɩɨɞɨɛɧɵɦ�ɨɛɪɚɡɨɦ��ɤɚɤ�ɢ�ɩɪɢ�

ɩɟɪɜɨɦ�ɩɪɢɫɜɚɢɜɚɧɢɢ� 

8.2.2.  Ɋɚɛɨɬɚ�ɫ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɫɬɚɧɰɢɣ 

Ʉɚɠɞɚɹ� ɫɬɚɧɰɢɹ� ɢɦɟɟɬ� ɫɜɨɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� �ɩɚɪɚɦɟɬɪɵ��� ɢɡɦɟɧɟɧɢɟ� ɤɨɬɨɪɵɯ�

ɨɛɭɫɥɨɜɥɟɧɨ� ɩɨɹɜɥɟɧɢɟɦ� Ƚȼ� � ɧɚ� ɫɬɚɰɢɢ. Ɂɚɞɚɸɬɫɹ�

ɷɬɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�� ɤɚɤ� ɨɛɴɹɜɥɟɧɢɟ� ɩɟɪɟɦɟɧɧɵɯ��

ɋɦ�� ɪɢɫ� Ɍɚɤɠɟ� ɧɚ� ɫɬɚɧɰɢɢ� ɢɡɦɟɧɹɸɬɫɹ� ɡɧɚɱɟɧɢɹ�

ɩɚɪɚɦɟɬɪɨɜ�� ɨɬɧɨɫɹɳɢɯɫɹ� ɤ� Ƚȼ� Ɋɚɫɫɦɨɬɪɢɦ�

ɢɡɦɟɧɟɧɢɟ�ɩɚɪɚɦɟɬɪɨɜ�ɋɬɚɧɰɢɢ�ɩɨɝɪɭɡɤɢ����� 

ɋ ɩɨɹɜɥɟɧɢɟ ɡɚɹɜɤɢ ɫɪɚɛɚɬɵɜɚɟɬ ɮɭɧɤɰɢɹ 

OnEnter: 

quantity_queue_load_Carriage+=((Carriage)entity).quantity; // ɭɜɟɥɢɱɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɜɚɝɨɧɨɜ�ɜ�

ɨɱɟɪɟɞɢ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɜɚɝɨɧɨɜ�ɜ�Ƚȼ��ɩɪɢɛɵɜɲɟɣ�ɧɚ�ɩɨɝɪɭɡɤɭ� 

quantity_queue_load_Cistern+=((Carriage)entity).quantity1; // ɭɜɟɥɢɱɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɰɢɫɬɟɪɧ�ɜ�

ɨɱɟɪɟɞɢ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɰɢɫɬɟɪɧ�ɜ�Ƚɐ��ɩɪɢɛɵɜɲɟɣ�ɧɚ�ɩɨɝɪɭɡɤɭ� 

 ((Carriage)entity).state="wait_loading"; // ɩɪɢɫɜɚɢɜɚɧɢɟ� ɡɚɹɜɤɟ� ɡɧɚɱɟɧɢɹ� ɩɚɪɚɦɟɬɪɚ�

©ɫɨɫɬɨɹɧɢɟª��©ɠɞɟɬ�ɩɨɝɪɭɡɤɢª� 

if (total_to_load > ((Carriage)entity).quantity) // ɩɪɨɜɟɪɤɚ� ɭɫɥɨɜɢɹ�� ɟɫɬɶ� ɥɢ� ɧɚ� ɫɬɚɧɰɢɢ�

ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɫɜɨɛɨɞɧɵɯ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɩɨɝɪɭɡɤɢ� 

{ total_to_load-=((Carriage)entity).quantity;} // ɟɫɥɢ� ɟɫɬɶ�� ɬɨ� ɢɯ� ɤɨɥɢɱɟɫɬɜɨ� ɭɦɟɧɶɲɢɬɶ�

ɧɚ�ɜɟɥɢɱɢɧɭ�ɧɨɜɨɣ�Ƚȼ� 

 total_to_load-=0; // ɢɧɚɱɟ� ɫɝɟɧɟɪɢɪɨɜɚɬɶ� ɧɨɜɵɟ�� ɚ� ɢɡ� ɫɭɳɟɫɬɜɭɸɳɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɧɟ�

ɭɦɟɧɶɲɚɬɶ� 

Ɋɢɫ��8.2��ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɫɬɚɧɰɢɢ 
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// ɬɨ ɠɟ ɫ ɰɢɫɬɟɪɧɚɦɢ: 

 if (total_to_load_Cistern > ((Carriage)entity).quantity1) 

{ total_to_load_Cistern-=((Carriage)entity).quantity1;}  

total_to_load_Cistern-=0;  

ɋ ɭɞɚɥɟɧɢɟ ɡɚɹɜɤɢ� ɢɡ� ɨɱɟɪɟɞɢ� ɢ� ɩɨɦɟɳɟɧɢɢ� ɧɚ� ɩɨɝɪɭɡɤɭ� ɫɪɚɛɚɬɵɜɚɟɬ ɮɭɧɤɰɢɹ 

OnEnterDelay: 

quantity_loading_Carriage+=((Carriage)entity).quantity; // ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɡɚɝɪɭɠɚɟɦɵɯ�

ɜɚɝɨɧɨɜ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɜɚɝɨɧɨɜ�ɜ�ɡɚɝɪɭɠɚɟɦɨɣ�Ƚȼ� 

quantity_queue_load_Carriage-=((Carriage)entity).quantity; // ɭɦɟɧɶɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɠɞɭɳɢɯ�

ɩɨɝɪɭɡɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɜɚɝɨɧɨɜ�ɜ�ɡɚɝɪɭɠɚɟɦɨɣ�Ƚȼ� 

quantity_loading_Cistern+=((Carriage)entity).quantity1; // ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɡɚɝɪɭɠɚɟɦɵɯ�

ɰɢɫɬɟɪɧ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɰɢɫɬɟɪɧ�ɜ�ɡɚɝɪɭɠɚɟɦɨɣ�Ƚɐ� 

quantity_queue_load_Cistern-=((Carriage)entity).quantity1; // ɭɦɟɧɶɲɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɠɞɭɳɢɯ�

ɩɨɝɪɭɡɤɢ�ɰɢɫɬɟɪɧ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɰɢɫɬɟɪɧ�ɜ�ɡɚɝɪɭɠɚɟɦɨɣ�Ƚɐ� 

loading_granular+=((Carriage)entity).weight; // ɭɜɟɥɢɱɟɧɢɟ� ɦɚɫɫɵ ɡɚɝɪɭɠɚɟɦɨɣ�

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ; 

loading_liquid+=((Carriage)entity).weight1; //  ɭɜɟɥɢɱɟɧɢɟ�ɦɚɫɫɵ�ɡɚɝɪɭɠɚɟɦɨɣ�ɠɢɞɤɨɣ�ɫɟɪɵ�ɧɚ�

ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ� 

 ((Carriage)entity).state="loading"; // ɩɪɢɫɜɚɢɜɚɧɢɟ� ɩɚɪɚɦɟɬɪɭ� Ƚȼ� ©ɫɨɫɬɨɹɧɢɟ� ª� ɡɧɚɱɟɧɢɹ�

©ɩɨɝɪɭɡɤɚª� 

((Carriage)entity).cleanness=false; // ɩɪɢɫɜɚɢɜɚɧɢɟ�ɩɚɪɚɦɟɬɪɭ�Ƚȼ�©ɱɢɫɬɨɬɚ�ª�ɡɧɚɱɟɧɢɹ�©ɥɨɠɶª� 

 ɋ ɭɞɚɥɟɧɢɟ ɡɚɹɜɤɢ�ɢɡ�ɛɥɨɤɚ�ɩɨɝɪɭɡɤɢ�ɫɪɚɛɚɬɵɜɚɟɬ ɮɭɧɤɰɢɹ OnExit: 

quantity_loading_Carriage-=((Carriage)entity).quantity; // ɭɦɟɧɶɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɡɚɝɪɭɠɚɟɦɵɯ�

ɜɚɝɨɧɨɜ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɜɚɝɨɧɨɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

quantity_loading_Cistern-=((Carriage)entity).quantity1; // ɭɦɟɧɶɲɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ� ɡɚɝɪɭɠɚɟɦɵɯ�

ɰɢɫɬɟɪɧ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɰɢɫɬɟɪɧ��Ƚɐ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

loading_granular-=((Carriage)entity).weight; // ɭɦɟɧɶɲɟɧɢɟ� ɦɚɫɫɵ� ɡɚɝɪɭɠɚɟɦɨɣ�

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ�ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

loading_liquid-=((Carriage)entity).weight1; // ɭɦɟɧɶɲɟɧɢɟ�ɦɚɫɫɵ�ɡɚɝɪɭɠɚɟɦɨɣ�ɠɢɞɤɨɣ�ɫɟɪɵ�ɧɚ�

ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

 

 loaded_granular+=((Carriage)entity).weight; // ɭɜɟɥɢɱɟɧɢɟ� ɦɚɫɫɵ� ɡɚɝɪɭɠɟɧɧɨɣ�

ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ�ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 
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 loaded_liquid+=((Carriage)entity).weight1; // ɭɜɟɥɢɱɟɧɢɟ�ɦɚɫɫɵ�ɡɚɝɪɭɠɟɧɧɨɣ�ɠɢɞɤɨɣ�ɫɟɪɵ�ɧɚ�

ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɦɚɫɫɟ�ɫɟɪɵ�ɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

carriage_shipped+=((Carriage)entity).quantity; // ɭɜɟɥɢɱɟɧɢɟ�ɨɬɩɪɚɜɥɟɧɧɵɯ�ɜɚɝɨɧɨɜ�(ɨɛɧɭɥɹɟɬɫɹ�

ɤɚɠɞɵɟ�ɫɭɬɤɢ�ɩɨ�ɬɚɣɦɟɪɭ� ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɜɚɝɨɧɨɜ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ;  

cistern_shipped+=((Carriage)entity).quantity1; // ɭɜɟɥɢɱɟɧɢɟ�ɨɬɩɪɚɜɥɟɧɧɵɯ�ɰɢɫɬɟɪɧ�(ɨɛɧɭɥɹɟɬɫɹ�

ɤɚɠɞɵɟ�ɫɭɬɤɢ�ɩɨ�ɬɚɣɦɟɪɭ� ɧɚ�ɜɟɥɢɱɢɧɭ��ɪɚɜɧɭɸ�ɤɨɥɢɱɟɫɬɜɭ�ɰɢɫɬɟɪɧ�Ƚȼ��ɜɵɲɟɞɲɟɣ�ɢɡ�ɛɥɨɤɚ� 

ɇɚ� ɨɫɬɚɥɶɧɵɯ� ɫɬɚɧɰɢɹɯ� ɢ� ɛɥɨɤɚɯ� ɢɡɦɟɧɟɧɢɹ� ɨɩɢɫɵɜɚɸɬɫɹ� ɩɨɞɨɛɧɵɦ� ɨɛɪɚɡɨɦ��

ɫɨɝɥɚɫɧɨ�ɥɨɝɢɤɟ�ɪɚɛɨɬɵ�ɫɢɫɬɟɦɵ� 

Ʉɪɨɦɟ� ɬɨɝɨ�� ɜ� ɦɨɞɟɥɢ� ɜɵɡɵɜɚɸɬɫɹ� ɮɭɧɤɰɢɢ�� ɧɚɩɢɫɚɧɧɵɟ� ɧɚ� Jave�� ɞɥɹ� ɪɚɛɨɬɵ� ɫ�

ɡɚɹɜɤɚɦɢ ɩɨ� ɛɥɨɤɚɦɢ� ɢ� ɪɚɛɨɬɟ� ɛɥɨɤɨɜ�� ɇɚɩɪɢɦɟɪ�� ɜ� ɛɥɨɤɟ� ɩɨɝɪɭɡɤɢ� ɧɚ� ɜɯɨɞɟ�� ɡɚɞɚɟɬɫɹ�

ɚɥɝɨɪɢɬɦɢɱɟɫɤɚɹ�ɮɭɧɤɰɢɹ�ɫ�ɢɦɟɧɟɦ�loading_onEnter����ɬɢɩ�ɮɭɧɤɰɢɢ��void��ɬɟɥɨ�ɮɭɧɤɰɢɢ�� 

queue_load=loading.sizeQ(); // ɤɨɥɢɱɟɫɬɜɨ�Ƚȼ��ɨɠɢɞɚɸɳɢɯ�ɩɨɝɪɭɡɤɭ; 

util_loading=loading.getStatsUtilization().mean(); // ɡɚɝɪɭɡɤɚ ɩɨɝɪɭɡɤɢ; 
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8.2.3. Ɂɚɩɢɫɶ�ɞɚɧɧɵɯ ɜ�ɮɚɣɥ 

ɑɬɨɛɵ� ɩɨɥɭɱɚɬɶ� ɢɧɮɨɪɦɚɰɢɸ� ɤɚɠɞɵɟ� ɫɭɬɤɢ� ɢɡ� ɂɆ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ� ɜ� ɭɞɨɛɧɨɦ� ɞɥɹ� ɞɢɫɩɟɬɱɟɪɚ� ɜɢɞɟ�� ɛɭɞɟɦ� ɡɚɩɢɫɵɜɚɬɶ� ɟɟ� ɩɨ� ɬɚɣɦɟɪɭ� ɜ� ɬɟɤɫɬɨɜɵɣ�

ɮɚɣɥ��Ⱦɥɹ�ɷɬɨɝɨ�ɡɚɜɨɞɢɦ�ɰɢɤɥɢɱɟɫɤɢɣ�ɬɚɣɦɟɪ��ɜ�ɤɨɬɨɪɨɦ�ɛɭɞɟɬ�ɜɵɡɵɜɚɬɶɫɹ�ɮɭɧɤɰɢɹ�ɡɚɩɢɫɢ�ɜ�

ɮɚɣɥ�  log_write() - ɞɥɹ� ɞɚɧɧɵɯ� ɨ� ɡɚɝɪɭɠɚɟɦɵɯ� ɢ� ɡɚɝɪɭɠɟɧɧɵɯ� Ƚȼ� ɢ� Ƚɐ�� log1_write(), 

log2_write(), log3_write() ± ɞɥɹ� ɞɚɧɧɵɯ� ɨ� ɩɭɫɬɵɯ� ɜɚɝɨɧɚɯ� ɢ� ORJ��BZULWH��� - ɞɥɹ� ɞɚɧɧɵɯ� ɩɨ�

ɫɬɚɧɰɢɹɦ; ɤɚɠɞɵɟ� ɫɭɬɤɢ��Ɏɭɧɤɰɢɢ�ɧɚɩɢɫɚɧɵ�ɧɚ� ɹɡɵɤɟ� Java ɜ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɦ�ɤɨɞɟ�ɤɥɚɫɫɚ��

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ log_write() ɢ log10_write(). 

public void log_write() 

{ 

  try 

  { 

    if ( carriageList.size() == 0 ) 

    { 

      return; 

    } 

    String fileName = "c:/10/model_log_" + Integer.toString( logFileID++ ) + ".txt"; 

    FileWriter file = new FileWriter( fileName ); 

 

   //String message = " state  " ; 

    file.write( " ɧɨɦɟɪ ɫɨɡɞɚɧ ɫɨɫɬɨɹɧɢɟ ɤɨɥ-ɜɨ_ɜɚɝ. ɤɨɥ-ɜɨ_ɰɢɫɬ. ɜɟɫ_ɝɪɚɧ. ɜɟɫ_ɠɢɞɤ. 
ɩɬ.ɨɬɩɪ. ɩɬ.ɧɚɡɧɚɱ.     ɜɪ�ɨɬɩɪ������ɞɥ�ɩɭɬɢ���ɫɤɨɪɨɫɬɶ���ɜɪ�ɩɭɬɢ����������ɩɪɨɣɞ�ɪɚɫɬ����������ɩɪɢɛɵɬɢɟ����������
ɱɢɫɬ����� 

    file.write ("\r\n"); 

 

    for ( int i = 0; i < carriageList.size(); i++ ) 

    { 

      Carriage carriage = (Carriage)carriageList.get( i ); 

     // String message = Integer.toString( i + 1 ) + "."; 

      String message = "   " +Integer.toString( carriage.id ) + "   " ; 

      message += " " + Double.toString(carriage.created) + "    " ; 
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      message += " " + carriage.state  + "       " ; 

      message += " " + Integer.toString(carriage.quantity) + "          " ; 

      message += " " + Integer.toString(carriage.quantity1) + "      " ; 

      message += " " + Double.toString(carriage.weight) + "      " ; 

      message += " " + Double.toString(carriage.weight1) + "      " ; 

      message += " " + Integer.toString(carriage.point) + "      " ; 

      message += " " + Integer.toString(carriage.destination) + "      " ; 

      message += " " + Double.toString(carriage.date) ; 

      message += " " + Double.toString(carriage.length) + "   " ; 

      message += " " + Double.toString(carriage.speed) + "      " ; 

      message += " " + Double.toString(carriage.time) + "      " ; 

      message += " " + Double.toString(carriage.distance); 

      message += " " + Double.toString(carriage.arrival) + "      " ; 

      message += " " + Boolean.toString(carriage.cleanness); 

   

      message += "\r\n"; 

      file.write( message ); 

    } 

    file.close(); 

 

  } 

  catch ( IOException e ) 

  { 

  } 

} 

public void log10_write() 

{ 

  try 

  { 

 

    String fileName = "c:\\110\\model_log10_" + Integer.toString( logFileID10++ ) + ".txt"; 
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    FileWriter file = new FileWriter( fileName ); 

 

     file.write( " ɋɬɚɧɰɢɹ ɩɨɝɪɭɡɤɢ 10"); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɩɪɢɛɵɥɨ = " + Integer.toString(carriage_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɩɪɢɛɵɥɨ = " + Integer.toString(cistern_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(carriage_shipped)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(cistern_shipped)); 

    file.write( "\r\n"); 

 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɩɨɝɪɭɡɤɭ = " + 
Integer.toString(quantity_queue_load_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɡɚɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(quantity_loading_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɩɨɝɪɭɡɤɭ = " + 
Integer.toString(quantity_queue_load_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɡɚɝɪɭɠɚɟɬɫɹ = " + Integer.toString(quantity_loading_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɜ ɦɨɣɤɟ = " + Integer.toString(quantity_flushing_Carriage1)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɜ ɦɨɣɤɟ = " + Integer.toString(quantity_flushing_Cistern1)); 

    file.write( "\r\n"); 

    file.write( "\r\n"); 

 

     file.write( " ɋɬɚɧɰɢɹ ɪɚɡɝɪɭɡɤɢ 1 "); 

    file.write( "\r\n"); 
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    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɩɪɢɛɵɥɨ = " + Integer.toString(way1.carriage_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɩɪɢɛɵɥɨ = " + Integer.toString(way1.cistern_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way1.carriage_shipped)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way1.cistern_shipped)); 

    file.write( "\r\n"); 

 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way1.q_contract)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way1.quantity_queue_unload_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way1.quantity_unloading_Carriage)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way1.q_contract_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way1.quantity_queue_unload_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way1.quantity_unloading_Cistern)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way1.quantity_grouping_Carriage)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way1.quantity_grouping_Cistern)); 

    file.write( "\r\n"); 
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    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way1.quantity_unloaded_Carriage)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way1.quantity_unloaded_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way1.quantity_flushing_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way1.quantity_flushing_Cistern)); 

    file.write( "\r\n"); 

    file.write( "\r\n"); 

       

     file.write( " ɋɬɚɧɰɢɹ ɪɚɡɝɪɭɡɤɢ 2 "); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɩɪɢɛɵɥɨ = " + Integer.toString(way2.carriage_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɩɪɢɛɵɥɨ = " + Integer.toString(way2.cistern_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way2.carriage_shipped)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way2.cistern_shipped)); 

    file.write( "\r\n"); 

 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way2.q_contract)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way2.quantity_queue_unload_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way2.quantity_unloading_Carriage)); 
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    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way2.q_contract_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way2.quantity_queue_unload_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way2.quantity_unloading_Cistern)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way2.quantity_grouping_Carriage)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way2.quantity_grouping_Cistern)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way2.quantity_unloaded_Carriage)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way2.quantity_unloaded_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way2.quantity_flushing_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way2.quantity_flushing_Cistern)); 

    file.write( "\r\n"); 

    file.write( "\r\n"); 

 

 

     file.write( " ɋɬɚɧɰɢɹ ɪɚɡɝɪɭɡɤɢ 3 "); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɩɪɢɛɵɥɨ = " + Integer.toString(way3.carriage_arrived)); 
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    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɩɪɢɛɵɥɨ = " + Integer.toString(way3.cistern_arrived)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way3.carriage_shipped)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɨɬɩɪɚɜɥɟɧɨ = " + Integer.toString(way3.cistern_shipped)); 

    file.write( "\r\n"); 

 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way3.q_contract)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way3.quantity_queue_unload_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way3.quantity_unloading_Carriage)); 

    file.write( "\r\n"); 

    file.write( " ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɫɩɨɪɹɠɟɧɢɹ ɧɚ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way3.q_contract_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɠɞɟɬ ɪɚɡɝɪɭɡɤɭ = " + 
Integer.toString(way3.quantity_queue_unload_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɪɚɡɝɪɭɠɚɟɬɫɹ = " + 
Integer.toString(way3.quantity_unloading_Cistern)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way3.quantity_grouping_Carriage)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɝɪɭɩɩɢɪɭɸɳɢɯɫɹ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way3.quantity_grouping_Cistern)); 

    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɜɚɝɨɧɨɜ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way3.quantity_unloaded_Carriage)); 
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    file.write( "\r\n"); 

    ILOH�ZULWH��� ɤɨɥ-ɜɨ� ɰɢɫɬɟɪɧ�� ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɬɩɪ�� � = " + 
Integer.toString(way3.quantity_unloaded_Cistern)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɜɚɝɨɧɨɜ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way3.quantity_flushing_Carriage)); 

    file.write( "\r\n"); 

    file.write(" ɤɨɥ-ɜɨ ɰɢɫɬɟɪɧ ɜ ɦɨɣɤɟ = " + 
Integer.toString(way3.quantity_flushing_Cistern)); 

    file.write( "\r\n"); 

    file.write( "\r\n"); 

     

    file.close(); 

  } 

  catch ( IOException e ) {} 

   carriage_arrived=0; 

    cistern_arrived=0; 

    carriage_shipped=0; 

    cistern_shipped=0; 

    way1.carriage_arrived=0; 

    way1.cistern_arrived=0; 

    way1.carriage_shipped=0; 

    way1.cistern_shipped=0; 

    way2.carriage_arrived=0; 

    way2.cistern_arrived=0; 

    way2.carriage_shipped=0; 

    way2.cistern_shipped=0; 

    way3.carriage_arrived=0; 

    way3.cistern_arrived=0; 

    way3.carriage_shipped=0; 

    way3.cistern_shipped=0; 

} 
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9. ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄȺə�ɑȺɋɌɖ��ɉɊɈȾɈɅɀȿɇɂȿ� 

9.1. ɉɪɨɜɟɞɟɧɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ 

9.1.1. Ɍɟɫɬɨɜɵɣ�ɩɪɢɦɟɪ 

ȼ�ɤɚɱɟɫɬɜɟ�ɬɟɫɬɨɜɨɝɨ�ɩɪɢɦɟɪɚ�ɪɚɫɫɦɨɬɪɢɦ�ɫɥɟɞɭɸɳɢɣ� 

ɂɫɯɨɞɧɵɟ�ɞɚɧɧɵɟ�� 

�� ɡɚɜɨɞɚ�� ɩɪɨɢɡɜɨɞɹɳɢɯ� ɠɢɞɤɭɸ� ɢ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɭɸ� ɫɟɪɭ� ɤɚɠɞɵɣ� �ɫɬɚɧɰɢɹ� ɩɨɝɪɭɡɤɢ� ���

ɫɬɚɧɰɢɹ�ɩɨɝɪɭɡɤɢ���� 

�� ɩɨɬɪɟɛɢɬɟɥɟɣ� �ɫɬɚɧɰɢɹ� ɪɚɡɝɪɭɡɤɢ� ��� ɫɬɚɧɰɢɹ� ɪɚɡɝɪɭɡɤɢ� ��� ɫɬɚɧɰɢɹ� ɪɚɡɝɪɭɡɤɢ� ��� ɫɬɚɧɰɢɹ�

ɪɚɡɝɪɭɡɤɢ����ɫɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�����ɋɦ��Ɋɢɫ��9.1 

ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�1

ɋɬɚɧɰɢɹ�ɩɨɝɪɭɡɤɢ�1

ɋɬɚɧɰɢɹ�ɩɨɝɪɭɡɤɢ�2
ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�5

ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�3

ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�4

ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ�2

2000 ɤɦ
1500 ɤɦ

2000 ɤɦ

2500 ɤɦ

1000 ɤɦɩɨɞɴɟɡɞɧɵɯ�
ɩɭɬɟɣ�- 3

ɩɨɞɴɟɡɞɧɵɯ�
ɩɭɬɟɣ�- 3

ɩɨɞɴɟɡɞɧɵɯ�
ɩɭɬɟɣ�- 3

 

Ɋɢɫ��9.1��ɋɬɚɧɰɢɢ�ɡɚɝɪɭɡɤɢ�ɢ�ɪɚɡɝɪɭɡɤɢ 

 

���ɉɨɫɬɭɩɢɥɚ�ɡɚɹɜɤɚ�ɨɬ�Ʉɥɢɟɧɬɚ���ɧɚ�������ɬɨɧɧ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ�ɤ���-ɦɭ�ɱɢɫɥɭ�

ɦɟɫɹɰɚ��ɋɦ��Ɍɚɛɥɢɰɚ�9.1��Ⱦɥɹ�ɨɫɬɚɥɶɧɵɯ�ɫɬɚɧɰɢɣ�ɪɚɫɫɦɨɬɪɢɦ�ɬɚɤɢɟ�ɠɟ�ɡɚɤɚɡɵ�ɢ�ɡɚɤɚɡɵ�ɧɚ�

ɠɢɞɤɭɸ�ɫɟɪɭ��ɋɨ�ɫɜɨɢɦ�ɝɪɚɮɢɤɨɦ�ɩɨɝɪɭɡɤɢ�± ɪɚɡɝɪɭɡɤɢ��ɇɨ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɢɫɩɨɥɶɡɭɟɦ�ɬɨɥɶɤɨ�

ɫɬɚɧɰɢɸ�ɪɚɡɝɪɭɡɤɢ���ɢ�ɬɨɥɶɤɨ�ɞɥɹ�ɜɚɝɨɧɨɜ�� 

Ɍɚɛɥɢɰɚ�9.1��Ɂɚɹɜɤɚ�ɤɥɢɟɧɬɚ  

ɉɭɧɤɬ�
ɨɬɩɪɚɜɥɟɧɢɹ�

ɫɟɪɵ

ɉɭɧɤɬ�
ɧɚɡɧɚɱɟɧɢɹ�

ɫɟɪɵ

Ɍɢɩ�
ɝɪɭɡɚ

ȼɟɫ
ɝɪɭɡɚ, 

(ɬ)

Ⱦɚɬɚ�ɨɬɩɪɚɜɥɟɧɢɹ�
ɝɪɭɡɚ�(ɱɢɫɥɨ�
ɤɚɥɟɧɞɚɪɹ)

Ʉɨɥ-ɜɨ�
ɜɚɝɨɧɨɜ�

(ɲɬ)

ɋɬɚɧɰɢɹ�
ɩɨɝɪɭɡɤɢ�1

ɋɬɚɧɰɢɹ�
ɪɚɡɝɪɭɡɤɢ�1 Ƚɪɚɧ. 40000 600 01.01-30.01

 

���ɋɮɨɪɦɢɪɨɜɚɧ�ɩɥɚɧ�ɩɟɪɟɜɨɡɤɢ�ɫɟɪɵ�ɧɚ�ɫɬɚɧɰɢɸ�ɪɚɡɝɪɭɡɤɢ����ɋɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ���

ɧɚɯɨɞɢɬɫɹ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ������ɤɦ�ɨɬ�ɫɬɚɧɰɢɢ�ɩɨɝɪɭɡɤɢ����ɋɦ��Ɋɢɫ��9.2. 
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ɉɥɚɧ�ɩɟɪɟɜɨɡɤɢ�ɧɚ�ɫɬɚɧɰɢɸ�ɪɚɡɝɪɭɡɤɢ��
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Ɋɢɫ��9.2��ɉɥɚɧ�ɩɟɪɟɜɨɡɤɢ�ɝɪɚɧɭɥɢɪɨɜɚɧɧɨɣ�ɫɟɪɵ 

���ɋɨɫɬɚɜɥɟɧɨ�ɪɚɫɩɢɫɚɧɢɟ�ȽɈȼ�ɫɨɝɥɚɫɧɨ�ɩɥɚɧɭ��ɋɦ��Ɍɚɛɥɢɰɚ�9.2. 

Ɍɚɛɥɢɰɚ�9.2��Ƚɪɚɮɢɤ�ɨɬɩɪɚɜɤɢ�ɜɚɝɨɧɨɜ�ɢ�ɰɢɫɬɟɪɧ 

 

ʋ 

ɩ�ɩ 

ɝɪɭɩɩ

ɵ�

ɜɚɝɨɧ

ɨɜ 

ɉɭɧɤɬ�

ɨɬɩɪɚɜɥɟɧɢ

ɹ�ɫɟɪɵ 

ɉɭɧɤɬ�

ɧɚɡɧɚɱɟɧɢɹ�

ɫɟɪɵ 

ȼɟɫ�

ɝɪɭɡ

ɚ��ɬ� 

Ɍɢɩ�ɝɪɭɡɚ�

�ɠɢɞɤɚɹ��

ɝɪɚɧɭɥɢɪɨɜ

ɚɧɧɚɹ�ɫɟɪɚ� 

Ʉɨɥ-

ɜɨ�

ɜɚɝɨɧ

ɨɜ�

�ɲɬ�� 

Ɍɢɩ�

ɞɨɫɬɚɜɤ

ɢ�

�ɦɚɪɲɪ

ɭɬɨɦ��

ɪɨɫɫɵɩɶ

ɸ� 

ɋɤɨɪɨ

ɫɬɶ 

Ⱦɨɫɬɚ

ɜɤɢ�

�ɨɛɵɱ

ɧɚɹ��

ɫɪɨɱɧ

ɚɹ� 

Ⱦɚɬɚ�

ɨɬɩɪɚɜɤ

ɢ�ɝɪɭɡɚ�

�ɱɢɫɥɨ�

ɤɚɥɟɧɞɚ

ɪɹ� 

Ɍɟɤɭɳ

ɚɹ�

ɞɢɫɥɨ

ɤɚɰɢɹ� 

1 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 01.01  

2 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�1 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 01.01  

3 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�2 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 02.01  

4 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�2 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 02.01  

5 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�3 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 03.01  

6 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�3 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 03.01  

7 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 06.01  

8 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 06.01  

9 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 07.01  

10 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 07.01  

11 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 07.01  
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12 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 07.01  

13 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 08.01  

14 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 08.01  

15 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 08.01  

16 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 08.01  

17 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 10.01  

18 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 10.01  

19 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ. 44 Ɇɚɪɲɪ� 500 11.01  

20 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 11.01  

21 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 12.01  

22 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 12.01  

23 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 13.01  

24 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 13.01  

25 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 13.01  

26 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 13.01  

27 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 14.01  

28 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 14.01  

29 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 14.01  

30 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 14.01  

31 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 15.01  

32 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 15.01  

33 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 15.01  

34 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 15.01  

35 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 16.01  

36 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 16.01  

37 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 17.01  

38 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 17.01  

39 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 18.01  

40 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 18.01  

41 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 19.01  

42 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 19.01  

43 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 20.01  

44 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2992 Ƚɪɚɧ� 44 Ɇɚɪɲɪ� 500 20.01  

45 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 20.01  
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46 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 20.01  

47 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 21.01  

48 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 21.01  

49 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ. 60 Ɇɚɪɲɪ� 500 21.01  

50 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 21.01  

51 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 22.01  

52 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 22.01  

53 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 24.01  

54 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 24.01  

55 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 25.01  

56 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 25.01  

57 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 26.01  

58 ɋɬ��ɩɨɝɪ��� ɋɬ� ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 26.01  

59 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 27.01  

60 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 2720 Ƚɪɚɧ� 40 Ɋɨɫ� 330 27.01  

61 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

62 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ�� 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

63 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

64 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.2 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

65 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

66 ɋɬ��ɩɨɝɪ��� ɋɬ��ɪɚɡɝɪ.3 3000 ɀɢɞɤ� 60 Ɇɚɪɲɪ� 500 28.01  

          

���ɇɟɨɛɯɨɞɢɦɨ�ɩɪɨɦɨɞɟɥɢɪɨɜɚɬɶ��ɜɵɩɨɥɧɢɬɫɹ�ɥɢ�ɩɥɚɧ��ɉɪɨɦɨɞɟɥɢɪɨɜɚɧɨ�ɜɵɩɨɥɧɟɧɢɟ�ɩɥɚɧɚ�

ɩɨ�ɡɚɞɚɧɧɨɦɭ�ɪɚɫɩɢɫɚɧɢɸ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ�ɡɧɚɱɟɧɢɹɯ�ɜɪɟɦɟɧ��ɋɦ��Ɋɢɫ��9.3��ɉɥɚɧ�ɜɵɩɨɥɧɹɟɬɫɹ� 
Ʉɨɥ�ɜɨ�ɜɚɝɨɧɨɜ��ɤɨɬɨɪɨɟ�ɩɪɢɛɭɞɟɬ�ɧɚ�ɫɬɚɧɰɢɸ�

ɪɚɡɝɪɭɡɤɢ���ɩɨ�ɦɢɧɢɦɚɥɶɧɵɦ�ɜɪɟɦɟɧɚɦ
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Ɋɢɫ��9.3��Ɋɟɡɭɥɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ɩɥɚɧɚ 

Ɂɧɚɱɟɧɢɹ�ɜɪɟɦɟɧ� 

Ɇɢɧɢɦɚɥɶɧɨɟ� 
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ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ± 12 ɱɚɫɨɜ; 

ȼɪɟɦɹ ɜ ɩɭɬɢ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ - (((Carriage)entity).length/((Carriage)entity).speed)/10; 

ɋɪɟɞɧɟɟ: 

ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ± 14,5 ɱɚɫɨɜ; 

ȼɪɟɦɹ ɜ ɩɭɬɢ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ - 

(((Carriage)entity).length/((Carriage)entity).speed)/10+0.2*(((Carriage)entity).length/((Carriage)ent

ity).speed)/10; 

ɇɨɪɦɚɬɢɜɧɨɟ: 

ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ± 17 ɱɚɫɨɜ; 

ȼɪɟɦɹ ɜ ɩɭɬɢ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ - 

(((Carriage)entity).length/((Carriage)entity).speed)/10+0.4*(((Carriage)entity).length/((Carriage)ent

ity).speed)/10; 

 

��� ɉɨɫɬɭɩɢɥɨ� ɫɨɨɛɳɟɧɢɟ�� ɱɬɨ� ɧɚ� �ɦ� ɭɱɚɫɬɤɟ� ɩɭɬɢ� ɩɪɨɢɡɨɲɥɚ� ɩɨɥɨɦɤɚ� ɩɭɬɟɣ� ɢ� ɧɟɨɛɯɨɞɢɦ�

ɨɛɴɟɡɞ�� ɡɚɧɢɦɚɸɳɢɣ� ɜɪɟɦɹ�� Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ� ��� ɱɚɫɨɜ�� ɉɪɨɦɨɞɟɥɢɪɨɜɚɥɢ� ɫ�

ɢɡɦɟɧɟɧɢɹɦɢ��ɋɦ��Ɋɢɫ��9.4��ɉɥɚɧ�ɧɟ�ɜɵɩɨɥɧɹɟɬɫɹ� 

Ʉɨɥ�ɜɨ�ɜɚɝɨɧɨɜ��ɤɨɬɨɪɨɟ�ɩɪɢɛɭɞɟɬ�ɧɚ�ɫɬɚɧɰɢɸ�
ɪɚɡɝɪɭɡɤɢ���ɩɪɢ�ɩɨɥɨɦɤɟ�ɩɭɬɟɣ
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Ɋɢɫ��9.4��Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ɩɥɚɧɚ�ɩɪɢ�ɧɟɢɫɩɪɚɜɧɨɫɬɢ�ɩɭɬɟɣ 

���Ⱦɢɫɩɟɬɱɟɪɨɦ�ɩɪɢɧɹɬɨ�ɪɟɲɟɧɢɟ�ɨɛ�ɭɜɟɥɢɱɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɩɨɟɡɞɨɜ��ɉɪɨɦɨɞɟɥɢɪɨɜɚɧɚ�ɪɚɛɨɬɚ�

ɫɢɫɬɟɦɵ�ɩɪɢ�ɭɜɟɥɢɱɟɧɧɵɯ�ɫɤɨɪɨɫɬɹɯ��Ɋɢɫ��9.5��ɉɥɚɧ�ɜɵɩɨɥɧɢɦ� 
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Ʉɨɥ�ɜɨ�ɜɚɝɨɧɨɜ��ɤɨɬɨɪɨɟ�ɩɪɢɛɭɞɟɬ�ɧɚ�ɫɬɚɧɰɢɸ�
ɪɚɡɝɪɭɡɤɢ���ɩɪɢ�ɩɨɥɨɦɤɟ�ɩɭɬɟɣ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�

ɫɤɨɪɨɫɬɢ
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Ɋɢɫ�� 9.5�� Ɋɟɡɭɥɶɬɚɬɵ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɜɵɩɨɥɧɟɧɢɹ� ɩɥɚɧɚ� ɩɪɢ� ɧɟɢɫɩɪɚɜɧɨɫɬɢ� ɩɭɬɟɣ� ɢ�
ɭɜɟɥɢɱɟɧɢɢ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�Ƚȼ 

���ɉɨɞɚɧɚ�ɡɚɹɜɤɚ�ɜ�ɊɀȾ�ɨɛ�ɭɜɟɥɢɱɟɧɢɢ�ɫɤɨɪɨɫɬɟɣ�ɞɥɹ�ɝɪɭɩɩ�ɜɚɝɨɧɨɜ��������������� ����ɤɦ/ɫɭɬ 

ɞɨ�����ɤɦ/ɫɭɬ��Ɍɪɟɛɭɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɡɚɬɪɚɬɵ� 

9.1.2. Ɋɟɲɟɧɢɹ�� ɤɨɬɨɪɵɟ� ɦɨɠɟɬ� ɩɪɢɧɢɦɚɬɶ� ɞɢɫɩɟɬɱɟɪ� ɜ� ɫɥɭɱɚɟ�
ɤɪɢɬɢɱɧɨɝɨ�ɧɟɜɵɩɨɥɧɟɧɢɹ�ɩɥɚɧɚ 

  Ɂɚɞɚɱɟɣ� ɞɢɫɩɟɬɱɟɪɚ� ɹɜɥɹɟɬɫɹ� ɜɵɩɨɥɧɟɧɢɟ� ɩɥɚɧɚ� ɩɟɪɟɜɨɡɨɤ�� � ɇɨ� ɜɨɡɧɢɤɚɸɬ� ɬɚɤɢɟ�

ɫɢɬɭɚɰɢɢ� ɜ� ɤɨɬɨɪɵɯ� ɩɪɨɢɫɯɨɞɹɬ� ɨɬɤɥɨɧɟɧɢɹ� ɨɬ� ɩɥɚɧɚ�� ɂ� ɬɨɝɞɚ� ɞɢɫɩɟɬɱɟɪ� ɞɨɥɠɟɧ� ɨɰɟɧɢɬɶ�

ɤɪɢɬɢɱɧɨɫɬɶ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɩɥɚɧɚ��ɜ�ɰɟɥɨɦ��ȿɫɥɢ�ɩɥɚɧ�ɜ�ɰɟɥɨɦ�ɨɬɤɥɨɧɹɟɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɨ��Ɍɨ�

ɞɢɫɩɟɬɱɟɪ�ɩɪɢɧɢɦɚɟɬ�ɫɥɟɞɭɸɳɢɟ�ɪɟɲɟɧɢɹ��ɱɬɨɛɵ�ɢɫɤɥɸɱɢɬɶ�ɧɟɜɵɩɨɥɧɟɧɢɟ�ɩɥɚɧɚ� 

1. ɍɜɟɥɢɱɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ�� ɩɨɞɚɜɚɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�

ɡɚɹɜɤɭ�� ɉɪɢ� ɭɜɟɥɢɱɟɧɢɟ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɝɪɭɩɩɵ� ɜɚɝɨɧɨɜ� ɩɟɪɟɜɨɡɤɚ�

ɫɬɚɧɨɜɢɬɫɹ�ɜ�����ɪɚɡɚ�ɞɨɪɨɠɟ� 

2. ȿɫɥɢ�ɫɬɚɧɰɢɹ�ɪɚɡɝɪɭɡɤɢ� �ɩɨɝɪɭɡɤɢ��ɪɚɛɨɬɚɟɬ�ɧɟ�ɧɚ�ɩɪɟɞɟɥɟ�� ɟɫɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�

ɭɜɟɥɢɱɢɬɶ�ɦɨɳɧɨɫɬɶ�ɫɬɚɧɰɢɢ� 

3. ȿɫɥɢ�ɧɟɬ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ��ɬɨ�ɩɟɪɟɦɟɫɬɢɬɶ�ɩɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ�ɢɡ�ɨɞɧɨɣ�ɫɬɚɰɢɢ�

ɜ�ɞɪɭɝɭɸ��Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɡɚɬɪɚɬɵ� 

4. ȿɫɥɢ�ɩɪɨɛɥɟɦɚ�ɫ�ɡɚɜɨɞɨɦ��ɬɨ�ɧɚɩɪɚɜɢɬɶ�ɝɪɭɡ�ɧɚ�ɫɬɚɧɰɢɸ�ɩɨɥɭɱɚɬɟɥɹ�ɫ�ɞɪɭɝɨɝɨ�

ɡɚɜɨɞɚ��Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɡɚɬɪɚɬɵ� 

5. ȿɫɥɢ� ɩɥɚɧ� ɫɪɵɜɚɟɬɫɹ� ɞɚɠɟ� ɩɨɫɥɟ� ɞɚɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ�� ɬɨ� ɧɟɨɛɯɨɞɢɦɚ�

ɤɨɪɪɟɤɬɢɪɨɜɤɚ�ȽɈȼ� 
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10. ɈɊȽȺɇɂɁȺɐɂɈɇɇɈ-ɗɄɈɇɈɆɂɑȿɋɄȺə�ɑȺɋɌɖ 

ȼ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɞɢɩɥɨɦɧɨɝɨ�ɩɪɨɟɤɬɚ�ɪɚɫɫɦɨɬɪɢɦ�ɜɨɩɪɨɫ�

ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɡɚɬɪɚɬ�ɧɨɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ��Ɍɨ�ɟɫɬɶ�ɩɪɨɜɟɞɟɦ�ɪɚɫɱɟɬ�ɡɚɬɚɪɚɬ�ɧɚ�©ɋɢɫɬɟɦɭ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵª�� 

Ɋɚɡɪɚɛɨɬɤɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɦɨɞɭɥɹ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɞɥɹ�ɫɢɫɬɟɦɵ�ɞɚɧɧɨɝɨ�ɤɨɧɤɪɟɬɧɨɝɨ��ɩɪɟɞɩɪɢɹɬɢɹ��ɞɚɟɬ�ɟɣ�ɩɪɟɢɦɭɳɟɫɬɜɨ�

ɩɟɪɟɞ�ɞɪɭɝɢɦɢ�ɫɢɫɬɟɦɚɦɢ�ɫ�ɩɨɡɢɰɢɢ�ɧɚɢɛɨɥɶɲɟɝɨ�ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�

ɬɪɟɛɨɜɚɧɢɣ� 

Ⱦɥɹ�ɪɚɫɱɟɬɚ�ɡɚɬɪɚɬ�ɧɟɨɛɯɨɞɢɦɨ�ɩɪɨɜɟɫɬɢ�ɪɚɫɱɟɬ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɛɨɬɵ��ɫɟɛɟɫɬɨɢɦɨɫɬɢ�

ɢ� ɰɟɧɵ� ɪɚɡɪɚɛɨɬɤɢ� ɞɚɧɧɨɝɨ� ɦɨɞɭɥɹ� � ɫɢɫɬɟɦɵ� ɧɚ� ɞɚɧɧɨɦ� ɩɪɟɞɩɪɢɹɬɢɢ� ɫ� ɰɟɥɶɸ� ɩɨɥɭɱɟɧɢɹ�

ɧɚɢɛɨɥɟɟ�ɨɛɳɟɣ�ɤɚɪɬɢɧɵ�ɨ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ�ɫɢɫɬɟɦɟ� 

Ɉɪɝɚɧɢɡɚɰɢɹ�ɢ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɩɪɨɰɟɫɫɚ�ɪɚɡɪɚɛɨɬɤɢ�ɉɉ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ�

ɫɥɟɞɭɸɳɢɯ�ɪɚɛɨɬ� 

x ɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɫɬɚɜɚ� ɜɵɩɨɥɧɹɟɦɵɯ� ɪɚɛɨɬ� ɢ� ɝɪɭɩɩɢɪɨɜɤɚ� ɢɯ� ɩɨ� ɷɬɚɩɚɦ�

ɪɚɡɪɚɛɨɬɤɢ� 

x ɪɚɫɱɟɬ�ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ�ɪɚɛɨɬ� 

x ɭɫɬɚɧɨɜɥɟɧɢɟ�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɪɚɫɱɟɬ�ɤɨɥɢɱɟɫɬɜɚ�ɢɫɩɨɥɧɢɬɟɥɟɣ� 

x ɨɩɪɟɞɟɥɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɨɬɞɟɥɶɧɵɯ�ɷɬɚɩɨɜ�ɪɚɡɪɚɛɨɬɤɢ� 

Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɉɉ�ɡɚɜɢɫɢɬ�ɨɬ�ɪɹɞɚ�ɮɚɤɬɨɪɨɜ��ɨɫɧɨɜɧɵɦɢ�ɢɡ�ɤɨɬɨɪɵɯ�ɹɜɥɹɸɬɫɹ�

ɫɥɟɞɭɸɳɢɟ� 

ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ� 

ɫɥɨɠɧɨɫɬɶ�ɚɥɝɨɪɢɬɦɚ�ɟɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ� 

ɨɛɴɟɦ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ� 

ɜɢɞ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɢ�ɫɩɨɫɨɛ�ɨɛɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ� 

ɭɪɨɜɟɧɶ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ�ɹɡɵɤɚ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ� 

 

Ɋɚɫɫɦɨɬɪɢɦ�ɷɬɢ ɮɚɤɬɨɪɵ�ɛɨɥɟɟ�ɩɨɞɪɨɛɧɨ�ɢ�ɫ�ɢɯ�ɭɱɟɬɨɦ�ɩɨɪɹɞɨɤ�ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�

ɨɩɪɟɞɟɥɟɧɢɹ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɡɪɚɛɨɬɤɢ�ɉɉ� 

ɇɟɨɛɯɨɞɢɦɨ�ɪɚɫɫɱɢɬɚɬɶ�ɫɬɨɢɦɨɫɬɶ�ɦɨɞɭɥɹ�ɩɪɨɝɧɨɡɚ�ɢ�ɩɨɞɝɨɬɨɜɤɢ�ɩɥɚɧɚ�ɦɟɪɨɩɪɢɹɬɢɣ�ɞɥɹ�

ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵ�ɞɥɹ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª 

ɉɨ�ɫɬɟɩɟɧɢ�ɧɨɜɢɡɧɵ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɉɉ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɬɧɟɫɟɧɚ�ɤ�ɨɞɧɨɣ�ɢɡ�ɱɟɬɵɪɟɯ�

ɝɪɭɩɩ� 

ɝɪɭɩɩɚ�ɧɨɜɢɡɧɵ�Ⱥ�- ɪɚɡɪɚɛɨɬɤɚ�ɩɪɨɝɪɚɦɦɧɵɯ�ɤɨɦɩɥɟɤɫɨɜ��ɬɪɟɛɭɸɳɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�

ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɧɨɜɵɯ�ɦɟɬɨɞɨɜ�ɢɯ�ɫɨɡɞɚɧɢɹ� 
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ɝɪɭɩɩɚ�ɧɨɜɢɡɧɵ�Ȼ�- ɪɚɡɪɚɛɨɬɤɚ�ɉɉ�ɧɟ�ɢɦɟɸɳɟɣ�ɚɧɚɥɨɝɨɜ� 

ɝɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ȼ�- ɪɚɡɪɚɛɨɬɤɚ�ɉɉ��ɢɦɟɸɳɟɣ�ɚɧɚɥɨɝɢ� 

ɝɪɭɩɩɚ�ɧɨɜɢɡɧɵ�Ƚ�- ɪɚɡɪɚɛɨɬɤɚ�ɉɉ��ɨɫɧɨɜɚɧɧɨɣ�ɧɚ�ɩɪɢɜɹɡɤɟ�ɬɢɩɨɜɵɯ�ɩɪɨɟɤɬɧɵɯ�ɪɟɲɟɧɢɣ� 

ɉɨɫɤɨɥɶɤɭ�ɞɥɹ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɦɨɞɭɥɹ�ɢɦɟɸɬɫɹ�ɚɧɚɥɨɝɢ��ɩɨ�ɫɬɟɩɟɧɢ�ɧɨɜɢɡɧɵ�

ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ�ɩɪɨɝɪɚɦɦɧɚɹ�ɩɪɨɞɭɤɰɢɹ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ�ȼ� 

 

ɉɨ��ɫɬɟɩɟɧɢ��ɫɥɨɠɧɨɫɬɢ��ɚɥɝɨɪɢɬɦɚ��ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ��ɉɉ�ɦɨɠɟɬ�ɛɵɬɶ�ɨɬɧɟɫɟɧ�ɤ�ɨɞɧɨɣ�

ɢɡ�ɬɪɟɯ�ɝɪɭɩɩ� 

��ɝɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�- ɉɉ��ɪɟɚɥɢɡɭɸɳɢɟ�ɨɩɬɢɦɢɡɚɰɢɨɧɧɵɟ�ɢ�ɦɨɞɟɥɢɪɭɸɳɢɟ�ɚɥɝɨɪɢɬɦɵ� 

��ɝɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�- ɉɉ��ɪɟɚɥɢɡɭɸɳɚɹ�ɭɱɺɬɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɚɥɝɨɪɢɬɦɵ� 

��ɝɪɭɩɩɚ ɫɥɨɠɧɨɫɬɢ�- ɉɉ��ɪɟɚɥɢɡɭɸɳɚɹ�ɚɥɝɨɪɢɬɦɵ�ɫɬɚɧɞɚɪɬɧɵɯ�ɦɟɬɨɞɨɜ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱ� 

Ɋɚɡɪɚɛɨɬɚɧɧɵɣ�ɩɪɨɝɪɚɦɦɧɵɣ�ɦɨɞɭɥɶ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɢɦɢɬɚɰɢɨɧɧɭɸ�ɦɨɞɟɥɶ��

ɩɪɨɝɧɨɡɢɪɭɸɳɭɸ�ɫɨɫɬɨɹɧɢɟ�ɩɚɪɤɚ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɨɛɴɟɦɚ�ɩɟɪɟɜɨɡɨɤ��ɩɨɷɬɨɦɭ�ɩɨ�

ɫɬɟɩɟɧɢ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɩɪɨɝɪɚɦɦɧɚɹ�ɩɪɨɞɭɤɰɢɹ�ɨɬɧɨɫɢɬɫɹ�ɤ�

ɝɪɭɩɩɟ��� 

ɂɫɩɨɥɶɡɭɟɦɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɜɢɞɟ� 

ɩɟɪɟɦɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� 

ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� 

ɛɚɡɵ�ɞɚɧɧɵɯ� 

ɂɫɩɨɥɶɡɭɟɦɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɜɢɞɟ�ɛɚɡɵ�ɞɚɧɧɵɯ� 

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ�ɜɢɞɚ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɢɫɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ��ɫɩɨɫɨɛɚ�ɟɟ�ɤɨɧɬɪɨɥɹ�ɢ�

ɫɬɪɭɤɬɭɪɵ�ɜɵɯɨɞɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɪɚɡɥɢɱɚɸɬ�ɫɥɟɞɭɸɳɢɟ�ɝɪɭɩɩɵ� 

ɝɪɭɩɩɚ����± ɢɫɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɮɨɪɦɟ�ɞɨɤɭɦɟɧɬɨɜ��ɢɦɟɸɳɢɯ�

ɪɚɡɥɢɱɧɵɣ�ɮɨɪɦɚɬ�ɢ�ɫɬɪɭɤɬɭɪɭ��Ɍɪɟɛɭɟɬɫɹ�ɭɱɢɬɵɜɚɬɶ�ɜɡɚɢɦɨɜɥɢɹɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�

ɜ�ɪɚɡɥɢɱɧɵɯ�ɞɨɤɭɦɟɧɬɚɯ� 

ɝɪɭɩɩɚ����± ɢɫɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɮɨɪɦɟ�ɞɨɤɭɦɟɧɬɨɜ��ɢɦɟɸɳɢɯ�

ɨɞɢɧɚɤɨɜɵɣ�ɮɨɪɦɚɬ�ɢ�ɫɬɪɭɤɬɭɪɭ��Ɍɪɟɛɭɟɬɫɹ�ɮɨɪɦɚɥɶɧɵɣ�ɤɨɧɬɪɨɥɶ�ɢɧɮɨɪɦɚɰɢɢ�� 

ɝɪɭɩɩɚ����± ɬɪɟɛɭɟɬɫɹ�ɜɵɜɨɞ�ɧɚ�ɩɟɱɚɬɶ�ɞɨɤɭɦɟɧɬɨɜ�ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ�ɫɬɪɭɤɬɭɪɵ� 

ɝɪɭɩɩɚ����± ɬɪɟɛɭɟɬɫɹ�ɜɵɜɨɞ�ɧɚ�ɩɟɱɚɬɶ�ɨɞɢɧɚɤɨɜɵɯ�ɞɨɤɭɦɟɧɬɨɜ��ɜɵɜɨɞ�

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɦɚɫɫɢɜɨɜ�ɧɚ�ɦɚɲɢɧɧɵɟ�ɧɨɫɢɬɟɥɢ� 

ɂɫɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�ɮɨɪɦɟ�ɞɨɤɭɦɟɧɬɨɜ��ɢɦɟɸɳɢɯ�ɨɞɢɧɚɤɨɜɵɣ�ɮɨɪɦɚɬ�

ɢ�ɫɬɪɭɤɬɭɪɭ��± ɬɚɛɥɢɰ��ɩɨɷɬɨɦɭ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ�����ȼɵɯɨɞɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɜ�

ɜɢɞɟ�ɛɚɡ�ɞɚɧɧɵɯ��ɬɚɛɥɢɰ�ɢ�ɝɪɚɮɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ��ȼ�ɛɚɡɚɯ�ɞɚɧɧɵɯ�ɩɪɟɞɫɬɚɜɥɟɧɵ�

ɪɟɡɭɥɶɬɚɬɵ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ��ɩɪɨɝɧɨɡɢɪɭɸɳɢɟ�ɫɨɫɬɨɹɧɢɟ�ɩɚɪɤɚ�

ɜɚɝɨɧɨɜ�ɞɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɨɛɴɟɦɚ�ɩɟɪɟɜɨɡɨɤ��ȼ�ɬɚɛɥɢɰɚɯ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɨɝɧɨɡɚ��ɚ�
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ɬɚɤɠɟ�ɞɚɧɧɵɟ�ɩɨ�ɫɨɫɬɨɹɧɢɸ��ɜɵɞɚɜɚɟɦɵɟ�ɩɨɥɶɡɨɜɚɬɟɥɸ��Ƚɪɚɮɢɤɢ�ɞɚɸɬ�ɧɚɝɥɹɞɧɨɟ�

ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɨɝɧɨɡɚ��ɚ�ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɢɦɟɧɟɧɢɹ�ɦɟɪɨɩɪɢɹɬɢɣ��

Ɍɪɟɛɭɟɬɫɹ�ɜɵɜɨɞ�ɧɚ�ɩɟɱɚɬɶ�ɞɨɤɭɦɟɧɬɨɜ�ɦɧɨɝɨɭɪɨɜɧɟɜɨɣ�ɫɬɪɭɤɬɭɪɵ��ɩɨɷɬɨɦɭ�ɩɨ�ɜɢɞɭ�

ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɉɉ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ���� 

Ɋɚɛɨɬɵ�ɩɨ�ɫɨɡɞɚɧɢɸ�ɫɢɫɬɟɦɵ�ɦɨɠɧɨ�ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ� 

ɉɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ��Ȼɢɡɧɟɫ-ɚɧɚɥɢɡ�ɨɛɴɟɤɬɚ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�� 

 ɇɚɩɢɫɚɧɢɟ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɧɚ� ɜɫɬɪɨɟɧɧɨɦ� ɹɡɵɤɟ� ɫɢɫɬɟɦɵ� AnyLogic: Java  

�ɹɡɵɤ� ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ� ɞɚɧɧɨɣ� ɫɢɫɬɟɦɵ� ɨɬɧɨɫɢɬɫɹ� ɤ� ɹɡɵɤɚɦ� ɜɵɫɨɤɨɝɨ� ɭɪɨɜɧɹ��

ɝɪɭɩɩɟ�ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɜ�ɢ�ɹɡɵɤɨɜɵɯ�ɨɩɢɫɚɬɟɥɟɣ�� 

ȼ�ɪɚɡɪɚɛɨɬɤɟ�ɞɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɩɪɢɧɢɦɚɸɬ�ɭɱɚɫɬɢɹ�ɫɩɟɰɢɚɥɢɫɬɵ�ɞɜɭɯ�ɤɚɬɟɝɨɪɢɣ��ɧɚ�ɩɟɪɜɨɦ�

ɷɬɚɩɟ�± ɪɚɡɪɚɛɨɬɱɢɤ�ɩɨɫɬɚɧɨɜɤɢ�ɡɚɞɚɱɢ��ɋɨɜɪɟɦɟɧɧɨɟ�ɧɚɢɦɟɧɨɜɚɧɢɟ�ɪɚɡɪɚɛɨɬɱɢɤɚ�

ɩɨɫɬɚɧɨɜɤɢ�ɡɚɞɚɱ�± ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤ��ɇɚ�ɜɬɨɪɨɦ�± ɪɚɡɪɚɛɨɬɱɢɤ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ� 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɨɩɪɟɞɟɥɟɧɚ�ɧɚ�ɨɫɧɨɜɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�

ɦɟɬɨɞɚ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɪɭɞɨɟɦɤɨɫɬɢ��ɩɨɬɨɦɭ��ɱɬɨ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɧɟɬ ɞɨɫɬɚɬɨɱɧɨ�ɧɚɞɟɠɧɵɯ�

ɤɪɢɬɟɪɢɟɜ�ɢ�ɪɚɫɱɟɬɧɵɯ�ɡɚɜɢɫɢɦɨɫɬɟɣ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɩɪɨɰɟɫɫɚ�ɢɡɝɨɬɨɜɥɟɧɢɹ�

ɩɪɨɝɪɚɦɦɧɵɯ�ɢɡɞɟɥɢɣ��ɂɫɩɨɥɶɡɭɟɦɵɟ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɦɟɬɨɞɵ�ɧɨɪɦɢɪɨɜɚɧɢɹ�ɨɫɧɨɜɵɜɚɸɬɫɹ�ɧɚ�

ɷɤɫɩɟɪɬɧɵɯ�ɨɰɟɧɤɚɯ��ɇɨ�ɦɨɠɧɨ�ɩɪɢɦɟɧɢɬɶ�ɢ�ɭɤɪɭɩɧɟɧɧɵɟ�ɦɟɬɨɞɵ�ɪɚɫɱɟɬɚ ɬɪɭɞɨɟɦɤɨɫɬɢ��

ɤɨɬɨɪɵɟ�ɨɛɵɱɧɨ�ɩɪɢɦɟɧɹɸɬɫɹ�ɞɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɇɂɊ��ɇɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧ�

ɧɨɪɦɚɬɢɜɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ�ɦɟɬɨɞ� 

 

Ɋɚɫɱɟɬ�ɬɪɭɞɨɟɦɤɨɫɬɢ��ɫɟɛɟɫɬɨɢɦɨɫɬɢ�ɢ�ɰɟɧɵ�ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɜɧɟɞɪɟɧɢɹ�ɫɢɫɬɟɦɵ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� 

10.1. Ɋɚɫɱɟɬ� ɬɪɭɞɨɟɦɤɨɫɬɢ� ɪɚɡɪɚɛɨɬɤɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ�
ɩɪɨɞɭɤɬɚ 

ȼɫɟ�ɪɚɛɨɬɵ�ɩɨ�ɪɚɡɪɚɛɨɬɤɟ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɦɨɠɧɨ�ɪɚɡɞɟɥɢɬɶ�ɧɚ�ɫɥɟɞɭɸɳɢɟ�

ɷɬɚɩɵ� 

Ɍɟɯɧɢɱɟɫɤɨɟ�ɡɚɞɚɧɢɟ� 

ɉɨɫɬɚɧɨɜɤɚ�ɡɚɞɚɱɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɨɫɬɚɜɚ�ɉɉ 

ɋɨɝɥɚɫɨɜɚɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɡɚɞɚɧɢɹ 

ɗɫɤɢɡɧɵɣ�ɩɪɨɟɤɬ� 

ɋɨɝɥɚɫɨɜɚɧɢɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɫɬɚɧɞɚɪɬɧɵɯ�ɦɟɬɨɞɨɜ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ�ɪɚɡɪɚɛɨɬɤɚ�ɚɥɝɨɪɢɬɦɚ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ 

Ɍɟɯɧɨ-ɪɚɛɨɱɢɣ�ɩɪɨɟɤɬ�ɩɪɨɟɤɬ� 
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ȼɵɛɨɪ�ɤɨɧɮɢɝɭɪɚɰɢɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ 

Ɋɚɡɪɚɛɨɬɤɚ�ɫɬɪɭɤɬɭɪɵ�ɩɪɨɝɪɚɦɦɵ 

ɋɨɝɥɚɫɨɜɚɧɢɟ�ɪɚɡɪɚɛɨɬɚɧɧɨɣ�ɫɬɪɭɤɬɭɪɵ�ɩɪɨɝɪɚɦɦɵ 

Ɉɬɥɚɞɤɚ�ɩɪɨɝɪɚɦɦɵ 

Ɍɟɫɬɢɪɨɜɚɧɢɟ�ɩɪɨɝɪɚɦɦɵ 

Ɉɮɨɪɦɥɟɧɢɟ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ 

ȼɧɟɞɪɟɧɢɟ� 
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Wɷɩ�- ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɷɫɤɢɡɧɨɝɨ�ɩɪɨɟɤɬɚ�ɉɉ� 

Wɬɩ�- ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɟɤɬɚ�ɉɉ�� 

Wɪɩ�- ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɪɚɛɨɱɟɝɨ�ɩɪɨɟɤɬɚ�ɉɉ�� 

Wɜ�± ɬɪɭɞɨɟɦɤɨɫɬɶ�ɜɧɟɞɪɟɧɢɹ�ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ�ɉɉ� 

 

10.1.1. Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɡɚɞɚɧɢɹ  

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ� 
33
ɪɩɪɡɬɡ TT � W ,     (2) 

ɝɞɟ� 3
ɪɡT  - ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɚ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɌɁ��ɱɟɥ�-ɞɧɢ�� 

3
ɪɩT  - ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�

ɌɁ��ɱɟɥ�-ɞɧɢ� 

Ɂɧɚɱɟɧɢɟ�ɜɟɥɢɱɢɧ� 3
ɪɡT  ɢ� 3

ɪɩT  ɪɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɮɨɪɦɭɥɚɦ� 

;33
ɪɡɡɪɡ KtT �       (3) 

,33
ɪɩɡɪɩ KtT �      (4) 

 

ɝɞɟ�tɡ ± ɧɨɪɦɚ�ɜɪɟɦɟɧɢ�ɪɚɡɪɚɛɨɬɤɢ�ɌɁ�ɧɚ�ɉɉ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�

ɧɚɡɧɚɱɟɧɢɹ�ɢ�ɫɬɟɩɟɧɢ�ɧɨɜɢɡɧɵ�ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɉɉ��ɱɟɥ�-ɞɧɢ��Ɍɚɛɥɢɰɚ�9.1); 
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 3
ɪɡK - ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�

ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɌɁ��ȼ�ɫɥɭɱɚɟ�ɫɨɜɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɉɈ�
3
ɪɡK  ������ɜ�ɫɥɭɱɚɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ�ɌɁ� 3

ɪɡK =1,0. 

 3
ɪɩK - ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�

ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɌɁ���ȼ�ɫɥɭɱɚɟ�ɫɨɜɦɟɫɬɧɨɣ�

ɪɚɛɨɬɵ�ɫ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ� 3
ɪɩK  ������ɜ�ɫɥɭɱɚɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ� 3

ɪɩK =1,0. 

Ɍɚɛɥɢɰɚ�9.1��ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɌɁ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɉɉ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ�

ɧɚɡɧɚɱɟɧɢɟ 

Ƚɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ɉɉ 

Ⱥ Ȼ ȼ Ƚ 

Ɍɟɯɧɢɱɟɫɤɚɹ�

ɩɨɞɝɨɬɨɜɤɚ�

ɩɪɨɢɡɜɨɞɫɬɜɚ 

64 47 31 22 

Ɂɚɞɚɱɢ�ɪɚɫɱɟɬɧɨɝɨ�

ɯɚɪɚɤɬɟɪɚ 
92 69 47 29 

 

ɇɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɌɁ�ɪɚɛɨɬɵ�ɜɟɞɭɬɫɹ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɢ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɉɉ�

ɫɨɜɦɟɫɬɧɨ��ɩɨɷɬɨɦɭ� 3
ɪɡK  ɢ� ɷ

ɪɩK  ɜɵɛɢɪɚɸɬɫɹ�ɪɚɜɧɵɦ������ɢ������ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɨɫɤɨɥɶɤɭ�

ɡɚɞɚɱɚ��ɪɟɲɚɟɦɚɹ�ɉɉ��ɧɨɫɢɬ�ɪɚɫɱɟɬɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ�ɧɨɜɢɡɧɵ�ȼ��ɧɨɪɦɚ�

ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɌɁ�ɜɵɛɢɪɚɟɬɫɹ�ɪɚɜɧɨɣ�tɡ=47. 

3
ɪɡT = 47�0,65= ������ɱɟɥ�- ɞɧɟɣ;   3

ɪɩT = 47�0,35 = ������ɱɟɥ�- ɞɧɟɣ. 

Wɬɡ� ��������������� ����ɱɟɥ�- ɞɧɹ. 

10.1.2. Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɷɫɤɢɡɧɨɝɨ�ɩɪɨɟɤɬɚ�ɉɉ� 

Ɋɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɮɨɪɦɭɥɟ� 
ɷ
ɪɩ

ɷ
ɪɡɷɩ TT � W ,    (5) 

ɝɞɟ� ɷ
ɪɡT - ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɚ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɗɉ��ɱɟɥ�-ɞɧɢ�� 

ɷ
ɪɩT - ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�

ɗɉ��ɱɟɥ�-ɞɧɢ�� 

Ɂɧɚɱɟɧɢɟ�ɜɟɥɢɱɢɧ� ɷ
ɪɡT  ɢ� ɷ

ɪɩT  ɪɚɫɫɱɢɬɵɜɚɸɬ�ɩɨ�ɮɨɪɦɭɥɚɦ� 

;ɷɪɡɷ
ɷ
ɪɡ KtT �    (6) 

,ɷɪɩɷ
ɷ
ɪɩ KtT �   (7) 

ɝɞɟ�tɷ ± ɧɨɪɦɚ�ɜɪɟɦɟɧɢ�ɪɚɡɪɚɛɨɬɤɢ�ɗɉ�ɧɚ ɉɉ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�

ɧɚɡɧɚɱɟɧɢɹ�ɢ�ɫɬɟɩɟɧɢ�ɧɨɜɢɡɧɵ��ɱɟɥ�-ɞɧɢ��Ɍɚɛɥɢɰɚ�9.2);  
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ɷ
ɪɡK - ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�

ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɗɉ��ȼ ɫɥɭɱɚɟ�ɫɨɜɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�

ɉɈ� ɷ
ɪɡK  �����ɜ�ɫɥɭɱɚɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ� ɷ

ɪɡK =1,0.  

ɷ
ɪɩK - ɤɨɷɮɮɢɰɢɟɧɬ��ɭɱɢɬɵɜɚɸɳɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�

ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɗɉ��ȼ�ɫɥɭɱɚɟ�ɫɨɜɦɟɫɬɧɨɣ�

ɪɚɛɨɬɵ�ɫ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ� ɷ
ɪɩK  �����ɜ�ɫɥɭɱɚɟ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ�ɪɚɛɨɬɵ� ɷ

ɪɩK =1,0. 

Ɍɚɛɥɢɰɚ�9.2��ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɗɉ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɉɉ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ�

ɧɚɡɧɚɱɟɧɢɟ 

Ƚɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ɉɉ 

Ⱥ Ȼ ȼ Ƚ 

Ɍɟɯɧɢɱɟɫɤɚɹ�

ɩɨɞɝɨɬɨɜɤɚ�

ɩɪɨɢɡɜɨɞɫɬɜɚ 

157 99 67 44 

Ɂɚɞɚɱɢ�ɪɚɫɱɟɬɧɨɝɨ�

ɯɚɪɚɤɬɟɪɚ 
155 94 67 41 

 

ɇɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�ɗɉ�ɪɚɛɨɬɵ�ɜɟɞɭɬɫɹ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɢ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�

ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨɜɦɟɫɬɧɨ��ɩɨɷɬɨɦɭ� 3
ɪɡK  ɢ� ɷ

ɪɩK  ɜɵɛɢɪɚɸɬɫɹ�ɪɚɜɧɵɦɢ�����ɢ�����

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɉɨɫɤɨɥɶɤɭ�ɡɚɞɚɱɚ��ɪɟɲɚɟɦɚɹ�ɉɉ��ɧɨɫɢɬ�ɪɚɫɱɟɬɧɵɣ�ɯɚɪɚɤɬɟɪ�ɢ�ɨɬɧɨɫɢɬɫɹ�ɤ�

ɝɪɭɩɩɟ�ɧɨɜɢɡɧɵ�ȼ��ɧɨɪɦɚ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɗɉ�ɜɵɛɢɪɚɟɬɫɹ�ɪɚɜɧɨɣ�tɡ=67. 

ɷ
ɪɡT = 67�0,7 = �����ɱɟɥ�-ɞɧɟɣ; ɷ

ɪɩT = 67�0,3 = �����ɱɟɥ�-ɞɧɟɣ. 

Wɷɩ�= 46,9 + 20,1 = ���ɱɟɥ�-ɞɧɟɣ. 

10.1.3. Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�Ɍɉ� 

Ɍɪɭɞɨɟɦɤɨɫɬɶ� ɪɚɡɪɚɛɨɬɤɢ� Ɍɉ Wɬɩ ɡɚɜɢɫɢɬ� ɨɬ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɉɉ��

ɤɨɥɢɱɟɫɬɜɚ� ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ� ɮɨɪɦ� ɜɯɨɞɧɨɣ� ɢ� ɜɵɯɨɞɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ�

ɫɭɦɦɚ� ɜɪɟɦɟɧɢ�� ɡɚɬɪɚɱɟɧɧɨɝɨ� ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ� ɢ� ɪɚɡɪɚɛɨɬɱɢɤɨɦ� ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ��ɬ�ɟ�� 

,)( ɪɜ
Ɍ
ɪɩ

Ɍ
ɪɡɬɩ ɄɄtt �� W    (8) 

ɝɞɟ� Ɍ
ɪɡt , Ɍ

ɪɩt - ɧɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�Ɍɉ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɢ�

ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɱɟɥ�-ɞɧɢ��Ɍɚɛɥɢɰɚ�9.3, Ɍɚɛɥɢɰɚ�

9.4);  

Ʉɜ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�� 

Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɪɟɠɢɦɚ�ɨɛɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ��Ɍɚɛɥɢɰɚ�9.5.). 



114 

Ɍɚɛɥɢɰɚ�9.3. ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�Ɍɉ�ɩɨ�ɭɩɪɚɜɥɟɧɢɸ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɨɣ�ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ʉɨɥɢɱɟɫɬɜɨ�

ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�ɮɨɪɦ�

ɜɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ�ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�ɮɨɪɦ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

1 2 3-4 5-6 7-9 1 2 3-4 5-6 7-9 

ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ 

Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ 
Ɋɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ 

1 34 43 51 58 66 12 13 14 16 17 

2 46 57 67 78 87 18 21 22 24 25 

3 54 67 80 92 103 23 26 28 30 32 

4 61 75 89 103 116 27 29 33 36 38 

5 66 83 98 113 127 31 34 37 40 43 

6 72 89 106 122 137 33 37 41 44 47 

7 76 95 113 130 146 37 41 44 47 51 

8 81 100 119 137 154 39 44 48 52 55 

9 85 105 125 143 162 42 47 52 56 59 

10 88 110 130 150 169 44 49 54 58 62 

Ɍɚɛɥɢɰɚ�9.4. ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�Ɍɉ�ɞɥɹ�ɡɚɞɚɱ�ɪɚɫɱɟɬɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ 

Ƚɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�

ɚɥɝɨɪɢɬɦɚ 

ɋɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɧɨɣ�ɩɪɨɞɭɤɰɢɢ 

Ⱥ Ȼ ȼ Ƚ Ⱥ Ȼ ȼ Ƚ 

ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ 

Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ 
Ɋɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ 

1 119 89 57 36 90 64 43 27 

2 40 30 21 13 36 27 19 12 

3 32 23 14 9 27 19 12 8 

Ɍɚɛɥɢɰɚ�9.5��Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɭɱɟɬɚ�ɪɟɠɢɦɚ�ɨɛɪɚɛɨɬɤɚ�ɢɧɮɨɪɦɚɰɢɢ��Ʉɪ) 

ɗɬɚɩ�ɪɚɡɪɚɛɨɬɤɢ�ɉɉ 
Ɋɟɠɢɦ�ɨɛɪɚɛɨɬɤɢ�

ɢɧɮɨɪɦɚɰɢɢ 

Ƚɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ɉɉ 

Ⱥ Ȼ ȼ Ƚ 

Ɍɟɯɧɢɱɟɫɤɢɣ�ɩɪɨɟɤɬ 
Ɋȼ 1,67 1,45 1,26 1,10 

ɌɈɍ 1,75 1,52 1,36 1,15 

Ɋɚɛɨɱɢɣ�ɩɪɨɟɤɬ 
Ɋȼ 1,75 1,52 1,32 1,15 

ɌɈɍ 1,92 1,67 1,44 1,25 

ȼɧɟɞɪɟɧɢɟ 
Ɋȼ 1,60 1,39 1,21 1,05 

ɌɈɍ 1,67 1,45 1,26 1,10 

 Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�Ʉɜ ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɡ�ɜɵɪɚɠɟɧɢɹ� 

Ȼɇɋɉ

ȻȻɇɋɇɋɉɉ
ɜ nnn

nKnKnKK
��

�����
 ,   (9) 
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ɝɞɟ�Ʉɉ��Ʉɇɋ��ɄȻ ± ɡɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɭɱɟɬɚ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɞɥɹ�

ɩɟɪɟɦɟɧɧɨɣ��ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɛɚɡ�ɞɚɧɧɵɯ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɍɚɛɥɢɰɚ�

9.6.);  

nɉ, nɇɋ, nȻ ± ɤɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɩɟɪɟɦɟɧɧɨɣ��ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�

ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɛɚɡ�ɞɚɧɧɵɯ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɚɛɥɢɰɚ�9.6��Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɭɱɟɬɚ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ (Kɩ, Kɧɫ, KȻ) 

ȼɢɞ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ 
Ƚɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ɉɉ 

Ⱥ Ȼ ȼ Ƚ 

ɉɟɪɟɦɟɧɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ 1,70 1,20 1,00 0,50 

ɇɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɚɹ�ɢɧɮɨɪɦɚɰɢɹ 1,45 1,08 0,72 0,43 

Ȼɚɡɚ�ɞɚɧɧɵɯ 4,37 3,12 2,08 1,25 

 

  

Ɍ�ɤ��ɝɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�± ���ɚ�ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɵ�- ȼ��ɜɵɛɢɪɚɟɦ�

ɧɨɪɦɭ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�Ɍɉ� Ɍ
ɪɡt  ���ɱɟɥ�-

ɞɧɟɣ, 

ɚ�ɧɨɪɦɭ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�

ɪɚɡɪɚɛɨɬɤɢ�Ɍɉ Ɍ
ɪɩt  ����ɱɟɥ�-ɞɧɟɣ, 

ɍɱɢɬɵɜɚɹ�ɬɨ��ɱɬɨ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�

ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɟɤɬɚ��ɪɟɠɢɦ�ɨɛɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ�Ɋȼ��ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɵ�± ȼ��

ɜɵɛɢɪɚɟɦ�Ʉɪ=1,26. 

 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɩɟɪɟɦɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� �� 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� �� 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɛɚɡ�ɞɚɧɧɵɯ� ��� 

ɍɱɢɬɵɜɚɹ�ɬɚɤɠɟ��ɱɬɨ�ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɵ�± ȼ��ɩɨɥɭɱɚɟɬɫɹ�� 

Ʉɜ = (1*0+0,72*0+2,08*12)/12=2,08 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ��Wɬɩ = (57+43)*1,26*2,08 = ����ɱɟɥ�-ɞɧɟɣ. 

 

10.1.4. Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɪɚɛɨɱɟɝɨ�ɩɪɨɟɤɬɚ� 

Ɍɪɭɞɨɟɦɤɨɫɬɶ� ɪɚɡɪɚɛɨɬɤɢ� ɪɚɛɨɱɟɝɨ� ɩɪɨɟɤɬɚ Wɪɩ� ɡɚɜɢɫɢɬ� ɨɬ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ�

ɧɚɡɧɚɱɟɧɢɹ� ɉɉ�� ɤɨɥɢɱɟɫɬɜɚ� ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ� ɮɨɪɦ� ɜɯɨɞɧɨɣ� ɢ� ɜɵɯɨɞɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ��

ɫɥɨɠɧɨɫɬɢ� ɚɥɝɨɪɢɬɦɚ� ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�� ɫɥɨɠɧɨɫɬɢ� ɤɨɧɬɪɨɥɹ� ɢɧɮɨɪɦɚɰɢɢ�� ɫɬɟɩɟɧɢ�
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ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɝɨɬɨɜɵɯ� ɩɪɨɝɪɚɦɦɧɵɯ� ɦɨɞɭɥɟɣ�� ɭɪɨɜɧɹ� ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ� ɹɡɵɤɚ�

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ� 

 

( )ȼ ȼ
ɪɩ Ʉ Ɋ ə Ɂ ɂȺ ɪɡ ɪɩɄ Ʉ Ʉ Ʉ Ʉ W WW  � � � � � � ,  (10) 

ɝɞɟ�Ʉɤ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɢɧɮɨɪɦɚɰɢɢ��Ɍɚɛɥɢɰɚ�9.7); 

Ʉɹ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɭɪɨɜɧɹ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ�ɹɡɵɤɚ�

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ��Ɍɚɛɥɢɰɚ�9.8);  

ɄɁ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɬɟɩɟɧɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɦɨɞɭɥɟɣ��Ɍɚɛɥɢɰɚ�9.9);  

ɄɂȺ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�

ɉɉ� 

cK - ɤɨɷɮɮɢɰɢɟɧɬ�ɩɟɪɟɫɱɟɬɚ�ɧɨɪɦ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�

ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ��ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɟɝɨ�ɤɜɚɥɢɮɢɤɚɰɢɢ�� 

Ɍɚɛɥɢɰɚ�9.7��Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɢɧɮɨɪɦɚɰɢɹ��Ʉɤ) 

ɋɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�

ɜɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

ɋɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�

ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

21 22 

11 1,16 1,07 

12 1,08 1,00 

 

Ɍɚɛɥɢɰɚ�9.8. Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɭɱɟɬɚ�ɭɪɨɜɧɹ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ�ɹɡɵɤɚ�
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ��Ʉɹ) 

ɍɪɨɜɟɧɶ�ɩɪɟɜɚɥɢɪɭɸɳɟɝɨ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ�ɹɡɵɤɚ�

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ��Ʉɹ) 

ɂɧɬɟɪɩɪɟɬɚɬɨɪɵ��ɹɡɵɤɨɜɵɟ�ɨɩɢɫɚɬɟɥɢ 0,80 

Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɣ�ɹɡɵɤ�ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ��ɬɢɩɚ�PL /I) 1,00 

Ⱥɥɝɨɪɢɬɦɢɱɟɫɤɢɣ�ɹɡɵɤ�ɧɢɡɤɨɝɨ�ɭɪɨɜɧɹ��ɬɢɩɚ�ȺɋɋȿɆȻɅȿɊ� 1,15 

Ɍɚɛɥɢɰɚ�9.9��Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɚ�ɭɱɟɬɚ�ɫɬɟɩɟɧɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɩɪɨɝɪɚɦɦɧɵɯ�
ɦɨɞɭɥɟɣ��Ʉɡ) 

ɋɬɟɩɟɧɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɩɪɨɝɪɚɦɦɧɵɯ�

ɦɨɞɭɥɟɣ��ɌɉɊ��ɉɉɉ�ɢ�ɬ�ɩ�� 
Ɂɧɚɱɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɚ��Kɡ) 

Ȼɨɥɟɟ����% 0,5 

40 - 60 % 0,6 

25 - 40% 0,7 
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20 - 25 % 0,8 

 

Ɂɧɚɱɟɧɢɟ�ɚɥɝɨɪɢɬɦɚ�ɄɂȺ ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɡ�ɜɵɪɚɠɟɧɢɹ� 

 

Ȼɇɋɉ

ȻȻɇɋɇɋɉɉ
ɂȺ nnn

nɄnɄnɄɄ
��

c�c�c
 ,   (11) 

ɝɞɟ� ɉK c , ɂɁK c , ȻK c  - ɡɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɉɉ�ɢ�ɜɢɞɚ�

ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɞɥɹ�ɩɟɪɟɦɟɧɧɨɣ��ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɛɚɡ�

ɞɚɧɧɵɯ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��Ɍɚɛɥɢɰɚ�9.10), 

ɪ
ɪɡt , ɪ

ɪɩt  - ɧɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɟɧɧɨɝɨ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɢ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�

ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�Ɋɉ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ��ɱɟɥ�-ɞɧɢ��Ɍɚɛɥɢɰɚ�9.10, 

Ɍɚɛɥɢɰɚ�9.11, Ɍɚɛɥɢɰɚ�9.12). 

Ɍɚɛɥɢɰɚ�9.10��Ɂɧɚɱɟɧɢɹ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɉɉ�ɢ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�
ɢɧɮɨɪɦɚɰɢɢ���Ʉɩ��Ʉɧɫ��ɄȻ.) 

ȼɢɞ�ɢɫɩɨɥɶɡɭɟɦɨɣ�

ɢɧɮɨɪɦɚɰɢɢ 

ɋɥɨɠɧɨɫɬɶ�ɚɥɝɨɪɢɬɦɚ�

ɉɉ 

Ƚɪɭɩɩɚ�ɧɨɜɢɡɧɵ�ɉɉ 

Ⱥ Ȼ ȼ Ƚ 

ɉɟɪɟɦɟɧɧɚɹ�

ɢɧɮɨɪɦɚɰɢɹ 

1 2,27 1,62 1,20 0,65 

2 2,02 1,44 1,10 0,58 

3 1,68 1,20 1,00 0,48 

ɇɨɪɦɚɬɢɜɧɨ-

ɫɩɪɚɜɨɱɧɚɹ�

ɢɧɮɨɪɦɚɰɢɹ 

1 1,36 0,97 0,65 0,40 

2 1,21 0,86 0,58 0,34 

3 1,01 0,72 0,48 0,29 

Ȼɚɡɚ 

1 1,14 0,81 0,54 0,32 

2 1,05 0,72 0,48 0,29 

3 0,85 0,60 0,40 0,24 

Ɍɚɛɥɢɰɚ�9.11��ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�Ɋɉ�ɩɨ�ɭɩɪɚɜɥɟɧɢɸ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɨɣ�ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ʉɨɥɢɱɟɫɬɜɨ�

ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�ɮɨɪɦ 

ȼɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ�ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�ɮɨɪɦ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

1 2 3-4 5-6 7-9 1 2 3-4 5-6 7-9 

ɇɨɪɦɵ�ɜɪɟɦɟɧɢ ɧɚ�ɪɚɛɨɬɵ��ɢɫɩɨɥɧɹɟɦɵɟ 

Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤ 
Ɋɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ 

1 13 17 23 28 32 61 80 99 118 136 

2 17 23 30 37 44 80 104 129 153 176 

3 21 28 36 44 62 94 122 150 179 206 

4 23 31 40 48 58 104 136 168 199 229 
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5 28 35 44 54 63 113 147 183 216 250 

6 26 37 47 58 68 122 158 195 232 268 

7 29 39 51 81 73 129 167 207 246 284 

8 30 41 53 64 77 135 176 218 258 298 

9 32 44 55 68 81 142 184 228 271 312 

10 33 45 58 71 84 147 192 237 281 325 

Ɍɚɛɥɢɰɚ�9.12��ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�Ɋɉ�ɞɥɹ�ɡɚɞɚɱ�ɪɚɫɱɟɬɧɨɝɨ�
ɯɚɪɚɤɬɟɪɚ��ɪɚɛɨɬɵ�ɜɵɩɨɥɧɹɸɬɫɹ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ��ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɨɫɬɚɧɨɜɤɢ�ɡɚɞɚɱ�� 
Ɂɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɪɚɛɨɱɟɝɨ�

ɩɪɨɟɤɬɚ��ɱɟɥ�-ɞɧɢ 

Ƚɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ 

1 2 3 

9 9 7 5 

13 14 10 7 

14 16 12 8 

21 22 16 12 

23 25 18 13 

30 32 24 16 

32 36 28 18 

36 43 32 22 

40 48 35 24 

57 69 46 35 

89 107 81 53 

119 138 106 71 

 

Ɋɚɛɨɬɚ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�Ɋɉ�

ɩɪɨɝɪɚɦɦɧɨɝɨ�ɦɨɞɭɥɹ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɢ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� 

Ⱦɥɹ�ɪɚɫɱɟɬɚ�ɧɨɪɦɵ�ɜɪɟɦɟɧɢ� p

ɪɩt ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɨɦ�ɷɬɚɩɟ��ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɥɟɞɭɸɳɭɸ�ɦɟɬɨɞɢɤɭ�ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ�

ɬɪɭɞɨɟɦɤɨɫɬɢ�� 

ɉɨɫɬɪɨɟɧɢɟ�ɫɢɫɬɟɦɵ�ɫɬɚɧɞɚɪɬɧɵɯ�ɧɨɪɦ�ɨɫɧɨɜɚɧɨ�ɧɚ�ɫɥɟɞɭɸɳɢɯ�ɩɪɢɧɰɢɩɚɯ� 

Ʌɸɛɭɸ�ɪɚɛɨɬɭ�ɩɨ�ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɸ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ��ɧɟɡɚɜɢɫɢɦɨ�ɨɬ�

ɡɚɞɚɱɢ�ɢ�ɫɩɟɰɢɮɢɤɢ�ɤɨɧɮɢɝɭɪɚɰɢɢ��ɦɨɠɧɨ�ɞɟɤɨɦɩɨɡɢɪɨɜɚɬɶ�ɧɚ�ɛɨɥɟɟ�ɦɟɥɤɢɟ��ɷɥɟɦɟɧɬɚɪɧɵɟ��

ɪɚɛɨɬɵ��Ʉ�ɬɚɤɢɦ�ɪɚɛɨɬɚɦ�ɨɬɧɨɫɹɬɫɹ��ɧɚɩɪɢɦɟɪ��ɫɥɟɞɭɸɳɢɟ��ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ�ɫɬɪɭɤɬɭɪɵ�

ɨɛɴɟɤɬɚ��ɩɨɫɬɪɨɟɧɢɟ�ɡɚɩɪɨɫɚ��ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɜɵɱɢɫɥɟɧɢɹ��ɮɨɪɦɢɪɨɜɚɧɢɟ�ɨɬɱɟɬɚ�ɢ�ɬɚɤ�ɞɚɥɟɟ�� 

Ɍ�ɤ��ɫɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɜɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɪɚɜɧɚ�����ɫɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�

ɤɨɧɬɪɨɥɹ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�± ����ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɢɧɮɨɪɦɚɰɢɢ�

Ʉɤ=1,08. 

ɍɱɢɬɵɜɚɹ�ɬɨ��ɱɬɨ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ�ɧɚ�ɷɬɚɩɟ�ɪɚɛɨɱɟɝɨ�ɩɪɨɟɤɬɚ��

ɪɟɠɢɦ�ɨɛɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ�Ɋȼ��ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɵ�± ȼ��ɜɵɛɢɪɚɟɦ�Ʉɪ=1,32. 
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Ɍ�ɤ��ɜɫɬɪɨɟɧɧɵɣ�ɹɡɵɤ�ɫɢɫɬɟɦɵ�AnyLogic: Java ɨɬɧɨɫɢɬɫɹ�ɤ�ɝɪɭɩɩɟ�ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɜ�ɢ�

ɹɡɵɤɨɜɵɯ�ɨɩɢɫɚɬɟɥɟɣ�ɜɵɫɨɤɨɝɨ�ɭɪɨɜɧɹ��ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɭɪɨɜɧɹ�ɢɫɩɨɥɶɡɭɟɦɨɝɨ�

ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɝɨ�ɹɡɵɤɚ�ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ�Ʉɹ=0,8. 

ɋɬɟɩɟɧɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɩɪɨɝɪɚɦɦɧɵɯ�ɦɨɞɭɥɟɣ��ɌɉɊ��ɉɉɉ�ɢ�ɬ�ɩ���ɛɨɥɟɟ������

ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɬɟɩɟɧɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɦɨɞɭɥɟɣ�ɄɁ=0,5. 

Ƚɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɪɚɜɧɚ����ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɧɨɣ�ɩɪɨɞɭɤɰɢɢ�± ȼ��

ɫɥɟɞɨɜɚɬɟɥɶɧɨ� 

 ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɉɉ�ɢ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɞɥɹ�

ɩɟɪɟɦɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ ɉK c =1,20, 

ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɉɉ�ɢ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɞɥɹ�

ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� ɂɁK c =0,65, 

ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�ɉɉ�ɢ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɞɥɹ�

ɛɚɡ�ɞɚɧɧɵɯ ȻK c =0,54, 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɩɟɪɟɦɟɧɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� � 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɧɨɪɦɚɬɢɜɧɨ-ɫɩɪɚɜɨɱɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ� � 

Ʉɨɥɢɱɟɫɬɜɨ�ɧɚɛɨɪɨɜ�ɞɚɧɧɵɯ�ɛɚɡ�ɞɚɧɧɵɯ� �� 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ��ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɜɢɞɚ�ɢɫɩɨɥɶɡɭɟɦɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɢ�ɫɥɨɠɧɨɫɬɢ�

ɚɥɝɨɪɢɬɦɚ�ɉɉ� 

ɄɂȺ=(1,2*0+0*0,65+0,54*12)/12 = 0,54 

 

Ɍ�ɤ��ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɧɨɣ ɩɪɨɞɭɤɰɢɢ�± ȼ��ɚ�ɡɚɬɪɚɬɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�

ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɟɤɬɚ�Wɬɩ  �����ɱɟɥ�-ɞɧɟɣ��ɧɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɟɧɧɨɝɨ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�

ɧɚ�ɷɬɚɩɟ�ɪɚɡɪɚɛɨɬɤɢ�Ɋɉ�ɉɉ�ɧɚ�ɹɡɵɤɟ��ɨɬɧɨɫɹɳɟɦɫɹ�ɤ�ɝɪɭɩɩɟ�ɢɧɬɟɪɩɪɟɬɚɬɨɪɨɜ�ɢ�ɹɡɵɤɨɜɵɯ�

ɨɩɢɫɚɬɟɥɟɣ�� ɪ
ɪɡt =138. 

ɇɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɧɚ�ɷɬɚɩɟ�

ɪɚɡɪɚɛɨɬɤɢ�Ɋɉ�� ȼ
ɪɩt  ������ɱɟɥ�-ɞɧɟɣ� 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ� 

Wɪɩ  �����
����
���
���
����
������������ ������ɱɟɥ�-ɞɧɟɣ 

 

ȿɫɥɢ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɩɪɨɝɪɚɦɦɨɣ�ɩɪɨɞɭɤɰɢɢ�ɷɬɚɩɵ�©Ɋɚɡɪɚɛɨɬɤɚ�Ɍɟɯɧɢɱɟɫɤɨɝɨ�

ɉɪɨɟɤɬɚª�ɢ�©Ɋɚɡɪɚɛɨɬɤɚ�Ɋɚɛɨɱɟɝɨ�ɉɪɨɟɤɬɚª�ɨɛɴɟɞɢɧɟɧɵ�ɜ�ɷɬɚɩ�©Ɋɚɡɪɚɛɨɬɤɚ�Ɍɟɯɧɨ-ɪɚɛɨɱɟɝɨ�

ɩɪɨɟɤɬɚª��ɬɨ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɟɝɨ�ɜɵɩɨɥɧɟɧɢɹ�Wɬɪɩ ɨɩɪɟɞɟɥɹɸɬ�ɩɨ�ɮɨɪɦɭɥɟ� 

0.85ɌɊɉ Ɍɉ ɌɊW W W �      (12) 
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Ɍɚɤ�ɤɚɤ�ɷɬɚɩɵ�ɪɚɡɪɚɛɨɬɤɢ�Ɍɉ�ɢ�Ɋɉ�ɨɛɴɟɞɢɧɟɧɵ��ɬɨ� 

ɌɊɉW  �����
������������ �����ɱɟɥ�-ɞɧɟɣ 

10.1.5. Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɫɬɚɞɢɢ�ɜɧɟɞɪɟɧɢɹ� 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ�ɮɨɪɦɭɥɟ 

( )ȼ ȼ
ȼ ɪɡ ɪɩ Ʉ Ɋ Ɂt t Ʉ Ʉ ɄW  � � � � ,    (13) 

ɝɞɟ� ȼ
ɪɡt , ȼ

ɪɩt - ɧɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�ɢ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�

ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɧɚ�ɜɵɩɨɥɧɟɧɢɹ�ɩɪɨɰɟɞɭɪɵ�ɜɧɟɞɪɟɧɢɹ�ɉɉ��ɱɟɥ�-

ɞɧɢ��Ɍɚɛɥɢɰɚ�9.13, Ɍɚɛɥɢɰɚ�9.14). 

Ɍɚɛɥɢɰɚ�9.13��ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɩɪɢ�ɜɧɟɞɪɟɧɢɢ�ɉɉ�ɩɨ�ɭɩɪɚɜɥɟɧɢɸ�
ɬɟɯɧɢɱɟɫɤɨɣ�ɩɨɞɝɨɬɨɜɤɨɣ�ɩɪɨɢɡɜɨɞɫɬɜɚ 

Ʉɨɥɢɱɟɫɬɜɨ�ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�

ɮɨɪɦ�ɜɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

Ʉɨɥɢɱɟɫɬɜɨ�ɪɚɡɧɨɜɢɞɧɨɫɬɟɣ�ɮɨɪɦ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ 

1 2 3-4 5-6 7-9 1 2 3-4 5-6 7-9 

ɇɨɪɦɵ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɛɨɬɵ��ɜɵɩɨɥɧɹɟɦɵɟ 

Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ 
Ɋɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�

ɨɛɟɫɩɟɱɟɧɢɹ 

1 8 10 12 15 17 12 16 21 32 39 

2 11 14 17 20 24 15 21 28 34 41 

3 13 17 21 24 28 18 25 33 40 48 

4 15 19 23 28 32 19 27 36 45 54 

5 16 21 26 31 36 20 29 39 49 59 

6 17 23 28 33 39 21 32 41 53 63 

7 18 25 31 36 42 22 34 43 56 68 

8 19 26 32 38 45 23 36 46 60 71 

9 20 28 34 40 48 25 39 48 62 74 

10 21 29 36 42 50 26 40 50 64 77 

Ɍɚɛɥɢɰɚ�9.14��ɇɨɪɦɵ�ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɜɪɟɦɟɧɢ�ɧɚ ɷɬɚɩɟ�ɜɧɟɞɪɟɧɢɹ�ɉɉ 

ɞɥɹ�ɡɚɞɚɱ�ɪɚɫɱɟɬɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ 

ɋɩɟɰɢɚɥɢɫɬ 
Ƚɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ 

1 2 3 

Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤ 33 25 8 

Ɋɚɡɪɚɛɨɬɱɢɤ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ 98 73 24 

 

Ɍ�ɤ��ɝɪɭɩɩɚ�ɫɥɨɠɧɨɫɬɢ�ɚɥɝɨɪɢɬɦɚ�± ���ɧɨɪɦɚ�ɜɪɟɦɟɧɢ��ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɛɢɡɧɟɫ-

ɚɧɚɥɢɬɢɤɨɦ�ɧɚ�ɷɬɚɩɟ�ɜɧɟɞɪɟɧɢɹ�ɉɉ� ȼ
ɪɡt  ����ɱɟɥ��ɞɧɟɣ�� ȼ

ɪɩt =98 
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ɍɱɢɬɵɜɚɹ�ɬɨ��ɱɬɨ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ�ɧɚ�ɷɬɚɩɟ�ɜɧɟɞɪɟɧɢɹ��ɪɟɠɢɦ�

ɨɛɪɚɛɨɬɤɢ�ɢɧɮɨɪɦɚɰɢɢ�Ɋȼ��ɫɬɟɩɟɧɶ�ɧɨɜɢɡɧɵ�ɩɪɨɝɪɚɦɦɵ�± ȼ��ɜɵɛɢɪɚɟɦ�Ʉɪ=1,21. 

ɋɬɟɩɟɧɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɩɪɨɝɪɚɦɦɧɵɯ�ɦɨɞɭɥɟɣ��ɌɉɊ��ɉɉɉ�ɢ�ɬ�ɩ���ɛɨɥɟɟ������

ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɬɟɩɟɧɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɝɨɬɨɜɵɯ�ɦɨɞɭɥɟɣ�ɄɁ=0,5 

Ɍ�ɤ��ɫɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɜɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɪɚɜɧɚ�����ɫɬɟɩɟɧɶ�ɫɥɨɠɧɨɫɬɢ�

ɤɨɧɬɪɨɥɹ�ɜɵɯɨɞɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�± ����ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɫɥɨɠɧɨɫɬɢ�ɤɨɧɬɪɨɥɹ�ɢɧɮɨɪɦɚɰɢɢ�

Ʉɤ=1,08. 

Wɜ  ��������
�����
���
����� ����ɱɟɥ�-ɞɧɟɣ 

Ɍɚɛɥɢɰɚ�9.15��ɋɜɨɞɧɚɹ�ɬɚɛɥɢɰɚ�ɬɪɭɞɨɟɦɤɨɫɬɢ�ɷɬɚɩɨɜ�ɪɚɡɪɚɛɨɬɤɢ�ɉɉ 

ɇɚɡɜɚɧɢɟ�ɪɚɛɨɬ Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɩɨɜɟɞɟɧɢɹ�ɪɚɛɨɬ 

ɱɟɥ�-ɞɧɢ 

Ɋɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɡɚɞɚɧɢɹ�ɧɚ�ɫɨɡɞɚɧɢɟ�

ɉɉ 

47 

Ɋɚɡɪɚɛɨɬɤɚ�ɷɫɤɢɡɧɨɝɨ�ɩɪɨɟɤɬɚ 67 

Ɋɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɢɤɨ-ɪɚɛɨɱɟɝɨ�ɩɪɨɟɤɬɚ 284 

ȼɧɟɞɪɟɧɢɟ�ɉɉ 90 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ��Wɩɩ  ���������������� �����ɱɟɥ�-ɞɧɟɣ� 

 

Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�ɢɫɩɨɥɧɢɬɟɥɟɦ�ɧɚ�ɤɚɠɞɨɦ�ɷɬɚɩɟ�

ɩɪɢɧɢɦɚɟɬɫɹ�ɪɚɜɧɨɣ����Ʉɨɥɢɱɟɫɬɜɨ�ɢɫɩɨɥɧɢɬɟɥɟɣ�ɧɚ�ɤɚɠɞɨɦ�ɷɬɚɩɟ�- 1. 

 

10.2. Ɉɩɪɟɞɟɥɟɧɢɟ�ɫɟɛɟɫɬɨɢɦɨɫɬɢ�ɩɪɨɝɪɚɦɦɧɨɣ�ɩɪɨɞɭɤɰɢɢ 

Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɫɬɨɢɦɨɫɬɢ�ɪɚɛɨɬ�ɧɟɨɛɯɨɞɢɦɨ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɩɥɚɧɨɜɵɯ�ɫɪɨɤɨɜ�

ɜɵɩɨɥɧɟɧɢɹ�ɪɚɛɨɬ�ɢ�ɱɢɫɥɟɧɧɨɫɬɢ�ɢɫɩɨɥɧɢɬɟɥɟɣ�ɪɚɫɫɱɢɬɚɬɶ�ɨɛɳɭɸ�ɫɭɦɦɭ�ɡɚɬɪɚɬ�ɧɚ�

ɪɚɡɪɚɛɨɬɤɭ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ� 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ�ɩɪɨɞɭɤɰɢɢ��ɪɚɛɨɬ��ɭɫɥɭɝ��ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɬɨɢɦɨɫɬɧɭɸ�ɨɰɟɧɤɭ�

ɢɫɩɨɥɶɡɭɟɦɵɯ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɩɪɨɞɭɤɰɢɢ��ɪɚɛɨɬ��ɭɫɥɭɝ��ɩɪɢɪɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ��ɫɵɪɶɹ�

ɦɚɬɟɪɢɚɥɨɜ��ɬɨɩɥɢɜɚ��ɷɧɟɪɝɢɢ��ɨɫɧɨɜɧɵɯ�ɮɨɧɞɨɜ��ɬɪɭɞɨɜɵɯ�ɪɟɫɭɪɫɨɜ��ɚ�ɬɚɤɠɟ�ɞɪɭɝɢɯ�ɡɚɬɪɚɬ�

ɧɚ�ɟɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɢ�ɪɟɚɥɢɡɚɰɢɸ� 

Ɂɚɬɪɚɬɵ��ɨɛɪɚɡɭɸɳɢɟ�ɫɟɛɟɫɬɨɢɦɨɫɬɶ�ɩɪɨɞɭɤɰɢɢ��ɪɚɛɨɬ��ɭɫɥɭɝ���ɝɪɭɩɩɢɪɭɸɬɫɹ�ɜ�

ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɢɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɦ�ɫɨɞɟɪɠɚɧɢɟɦ�ɩɨ�ɫɥɟɞɭɸɳɢɦ�ɷɥɟɦɟɧɬɚɦ� 

Ɂɚɬɪɚɬɵ�ɧɚ�ɨɩɥɚɬɭ�ɬɪɭɞɚ� 

ȿɞɢɧɵɣ�ɫɨɰɢɚɥɶɧɵɣ�ɧɚɥɨɝ� 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ� 

ɇɚɤɥɚɞɧɵɟ�ɪɚɫɯɨɞɵ� 

 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɤɨɦɚɧɞɢɪɨɜɤɢ��ɧɚɤɥɚɞɧɵɟ�ɪɚɫɯɨɞɵ��ɤɨɧɬɪɚɝɟɧɬɫɤɢɟ�ɪɚɫɯɨɞɵ� 

 

ɐ� �Cɦ ��ɋɫɨ ��ɋɷɜɦ ��ɋɡɨ ��ɋɡɞ ��ɋɫɫ ��ɋɧ 

 

Ɋɚɫɱɟɬ�ɫɦɟɬɧɨɣ�ɫɬɨɢɦɨɫɬɢ�ɉɉ�ɜɟɞɟɬɫɹ�ɩɨ�ɤɚɠɞɨɣ�ɫɬɚɬɶɟ�ɡɚɬɪɚɬ�ɢ�ɪɟɡɭɥɶɬɚɬɵ�ɫɜɨɞɹɬɫɹ�ɜ�

ɬɚɛɥɢɰɭ� 

10.2.1. Ɉɫɧɨɜɧɚɹ�ɡɚɪɚɛɨɬɧɚɹ�ɩɥɚɬɚ 

ȼ�ɫɬɚɬɶɸ�ɜɤɥɸɱɚɟɬɫɹ�ɨɫɧɨɜɧɚɹ�ɡɚɪɚɛɨɬɧɚɹ�ɩɥɚɬɚ�ɜɫɟɯ�ɢɫɩɨɥɧɢɬɟɥɟɣ��ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�

ɡɚɧɹɬɵɯ� ɪɚɡɪɚɛɨɬɤɨɣ� ɞɚɧɧɨɝɨ� ɉɉ�� ɫ� ɭɱɟɬɨɦ� ɢɯ� ɞɨɥɠɧɨɫɬɧɨɝɨ� ɨɤɥɚɞɚ� ɢ� ɜɪɟɦɟɧɢ� ɭɱɚɫɬɢɹ� ɜ�

ɪɚɡɪɚɛɨɬɤɟ��Ɋɚɫɱɟɬ�ɜɟɞɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ�� 

¦ 
i

i
i

ɁɈ
d

Ɂɋ W ,  (19) 

ɝɞɟ�Ɂi ± ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ�ɨɤɥɚɞ�i-ɝɨ�ɢɫɩɨɥɧɢɬɟɥɹ��ɪɭɛ�� 

d ± ɫɪɟɞɧɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɛɨɱɢɯ�ɞɧɟɣ�ɜ�ɦɟɫɹɰɟ�� 

Wi ± ɬɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�i-ɦ�ɢɫɩɨɥɧɢɬɟɥɟɦ��ɱɟɥ�-ɞɧɢ��ɨɩɪɟɞɟɥɹɟɬɫɹ�ɢɡ�

ɤɚɥɟɧɞɚɪɧɨɝɨ�ɩɥɚɧɚ-ɝɪɚɮɢɤɚ�� 

 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɣ�ɨɤɥɚɞ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɚ�Ɂ1  ��������ɪɭɛ� 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɣ�ɨɤɥɚɞ�ɪɚɡɪɚɛɨɬɱɢɤɚ�ɉɈ�Ɂ2  ��������ɪɭɛ� 

ɋɪɟɞɧɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɛɨɱɢɯ�ɞɧɟɣ�d  ������ɞɧɟɣ� 

Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�ɛɢɡɧɟɫ-ɚɧɚɥɢɬɢɤɨɦ�W1  �����ɞɧɟɣ� 

Ɍɪɭɞɨɟɦɤɨɫɬɶ�ɪɚɛɨɬ��ɜɵɩɨɥɧɹɟɦɵɯ�ɪɚɡɪɚɛɨɬɱɢɤɨɦ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�W2 = 

����ɞɧɟɣ� 

ɂɬɨɝɨ�� 

ɁɈɋ  �������
������������
���������� ���������ɪɭɛ� 

10.2.2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ�ɡɚɪɚɛɨɬɧɚɹ�ɩɥɚɬɚ 

ȼ� ɫɬɚɬɶɟ� ɭɱɢɬɵɜɚɸɬɫɹ� ɜɫɟ� ɜɵɩɥɚɬɵ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ� ɢɫɩɨɥɧɢɬɟɥɹɦ� ɡɚ� ɜɪɟɦɹ�

�ɭɫɬɚɧɨɜɥɟɧɧɨɟ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ���ɧɟ�ɩɪɨɪɚɛɨɬɚɧɧɨɟ�ɧɚ�ɩɪɨɢɡɜɨɞɫɬɜɟ��ɜ�ɬɨɦ�ɱɢɫɥɟ��ɨɩɥɚɬɚ�

ɨɱɟɪɟɞɧɵɯ� ɨɬɩɭɫɤɨɜ�� ɤɨɦɩɟɧɫɚɰɢɢ� ɡɚ� ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɧɵɣ� ɨɬɩɭɫɤ�� ɨɩɥɚɬɚ� ɥɶɝɨɬɧɵɯ� ɱɚɫɨɜ�

ɩɨɞɪɨɫɬɤɚɦ�ɢ�ɞɪ��Ɋɚɫɱɟɬ�ɜɟɞɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ� 
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ȾɁɈɁȾ ɋɋ D� ,     (20) 

ɝɞɟ�DȾ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɨɬɱɢɫɥɟɧɢɣ�ɧɚ�ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ�ɡɚɪɩɥɚɬɭ��DȾ=0,2. 

 

ɁȾɋ  ���������
����� ��������ɪɭɛ� 

ɂɬɨɝɨ� 

 Ɂɋ ����������������� ���������ɪɭɛ� 

10.2.3. Ɉɬɱɢɫɥɟɧɢɹ�ɧɚ�ɫɨɰɢɚɥɶɧɨɟ�ɫɬɪɚɯɨɜɚɧɢɟ 

ȼ� ɫɬɚɬɶɟ� ɭɱɢɬɵɜɚɸɬɫɹ� ɨɬɱɢɫɥɟɧɢɹ� ɜ� ɛɸɞɠɟɬ� ɫɨɰɢɚɥɶɧɨɝɨ� ɫɬɪɚɯɨɜɚɧɢɹ� ɩɨ�

ɭɫɬɚɧɨɜɥɟɧɧɨɦɭ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ� ɬɚɪɢɮɭ� ɨɬ� ɫɭɦɦɵ� ɨɫɧɨɜɧɨɣ� ɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�

ɡɚɪɚɛɨɬɧɨɣ�ɩɥɚɬɵ� 

)( ɁȾɁɈCCCC ɋCC � D ,    (21) 

ɝɞɟ�Dɋɋ ± ɟɞɢɧɵɣ�ɫɨɰɢɚɥɶɧɵɣ�ɧɚɥɨɝ� 

26%+Cɇɋ �������� ���� 

ȼɫɟɝɨ�ɩɨɥɭɱɚɟɦ�ɨɬɱɢɫɥɟɧɢɣ��Dɋɋ = (33%)/100% = 0,33 

CCC =�����
��������� ��������ɪɭɛ� 

10.2.4. ɇɚɤɥɚɞɧɵɟ�ɪɚɫɯɨɞɵ� 

ȼ�ɫɬɚɬɶɟ�ɭɱɢɬɵɜɚɸɬɫɹ�ɡɚɬɪɚɬɵ�ɧɚ�ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ�ɪɚɫɯɨɞɵ��ɧɟɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɟ�

ɪɚɫɯɨɞɵ�ɢ�ɪɚɫɯɨɞɵ�ɧɚ�ɭɩɪɚɜɥɟɧɢɟ��ɇɚɤɥɚɞɧɵɟ�ɪɚɫɯɨɞɵ�ɨɩɪɟɞɟɥɹɸɬ�ɜ�ɩɪɨɰɟɧɬɧɨɦ�ɨɬɧɨɲɟɧɢɢ�

ɤ�ɨɫɧɨɜɧɨɣ�ɡɚɪɚɛɨɬɧɨɣ�ɩɥɚɬɟ� 

ɁɈɇɇ ɋC � D ,     (22) 

ɝɞɟ�Dɇ�± ɤɨɷɮɮɢɰɢɟɧɬ�ɧɚɤɥɚɞɧɵɯ�ɪɚɫɯɨɞɨɜ��Dɇ ���«����� 

Dɇ = 2,0 

ɇC  �����
��������� ���������ɪɭɛ� 

10.2.5. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɉɈ  

ȼ�ɷɥɟɦɟɧɬɟ�³Ⱥɦɨɪɬɢɡɚɰɢɹ�ɨɫɧɨɜɧɵɯ�ɮɨɧɞɨɜ´�ɨɬɪɚɠɚɟɬɫɹ�ɫɭɦɦɚ�ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ�

ɨɬɱɢɫɥɟɧɢɣ�ɧɚ�ɩɨɥɧɨɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɨɫɧɨɜɧɵɯ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɮɨɧɞɨɜ��ɢɫɱɢɫɥɟɧɧɚɹ�

ɢɡ�ɛɚɥɚɧɫɨɜɨɣ�ɫɬɨɢɦɨɫɬɢ�ɢ�ɭɬɜɟɪɠɞɟɧɧɵɯ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɨɦ�ɩɨɪɹɞɤɟ�ɧɨɪɦ��ɜɤɥɸɱɚɹ�ɢ�

ɭɫɤɨɪɟɧɧɭɸ�ɚɦɨɪɬɢɡɚɰɢɸ�ɢɯ�ɚɤɬɢɜɧɨɣ�ɱɚɫɬɢ��ɩɪɨɢɡɜɨɞɢɦɭɸ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ� 
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ȾȺ FTȺɋ /� , 

ɝɞɟ�� Ⱥ- ɝɨɞɨɜɵɟ�ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ� 

FȾ - ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ�ɝɨɞɨɜɨɣ�ɮɨɧɞ�ɪɚɛɨɱɟɝɨ�ɜɪɟɦɟɧɢ�ɧɚ�ɗȼɆ��ɱɚɫ��ɝɨɞ� 

Ɍ - ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɨɛɨɪɭɞɨɜɚɧɢɹ� 

ɐɟɧɚ�ɗȼɆ��ɧɚ���ɹɧɜɚɪɹ����8 ɝɨɞɚ�    ������ɪɭɛ� 

ɐɟɧɚ�ɉɈ�AnyLogic (ɧɚ���ɹɧɜɚɪɹ������ɝɨɞɚ)   �������ɪɭɛ� 

��ɧɚ�ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ������� 

Ƚɨɞɨɜɨɣ�ɮɨɧɞ�ɪɚɛɨɱɟɝɨ�ɜɪɟɦɟɧɢ�ɧɚ�ɉɗȼɆ�ɩɪɢ��-ɢ�ɞɧɟɜɧɨɣ�ɧɟɞɟɥɟ�ɢ���-ɢ�ɱɚɫɨɜɨɦ�ɪɚɛɨɱɟɦ�

ɞɧɟ  �����ɱɚɫ� 

Ⱥ� �������
����� ������ɪɭɛ� 

Ɍ� �����
��� ������ɱɚɫ� 

Ⱥɋ
ɨɛ�= 3200 * 390��������� ������ɪɭɛ� 

Ƚɨɞɨɜɨɣ�ɮɨɧɞ�ɪɚɛɨɱɟɝɨ�ɜɪɟɦɟɧɢ ɉɈ�AnyLogic ɩɪɢ��-ɢ�ɞɧɟɜɧɨɣ�ɧɟɞɟɥɟ�ɢ���-ɢ�ɱɚɫɨɜɨɦ�

ɪɚɛɨɱɟɦ�ɞɧɟ  �����ɱɚɫ� 

Ⱥ� ��������
����� �������ɪɭɛ� 

Ɍ� �����
��� ������ɱɚɫ� 

Ⱥɋ
ɉɈ �������
������������� �������ɪɭɛ� 

 

ɂɬɨɝɨ� Ⱥɋ  ������������ ������ɪɭɛ� 

 

 Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɡɚɬɪɚɬ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɩɪɢɜɟɞɟɧɵ�ɜ�

Ɍɚɛɥɢɰɚ�9.16. 

 Ɍɚɛɥɢɰɚ�9.16��Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɨɜ�ɡɚɬɪɚɬ 

ʋ�ɩɩ ɇɚɢɦɟɧɨɜɚɧɢɟ�ɫɬɚɬɶɢ ɋɦɟɬɧɚɹ�ɫɬɨɢɦɨɫɬɶ��ɪɭɛ� 

1 Ɂɚɬɪɚɬɵ�ɧɚ�ɨɩɥɚɬɭ�ɬɪɭɞɚ 466800 

2 Ɉɬɱɢɫɥɟɧɢɹ�ɜ�Ɏɋɋ 154044 

3 Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ�ɨɬɱɢɫɥɟɧɢɹ 70159 

4 ɇɚɤɥɚɞɧɵɟ�ɪɚɫɯɨɞɵ 778000 

. ɂɬɨɝɨ 1469003 
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10.3. Ɉɩɪɟɞɟɥɟɧɢɟ�ɰɟɧɵ�ɩɪɨɝɪɚɦɦɧɨɣ�ɩɪɨɞɭɤɰɢɢ 

ȿɫɥɢ�ɉɉ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɢ�ɫɨɡɞɚɟɬɫɹ ɤɚɤ�ɩɪɨɞɭɤɰɢɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ�

ɧɚɡɧɚɱɟɧɢɹ��ɞɨɩɭɫɤɚɸɳɚɹ�ɦɧɨɝɨɤɪɚɬɧɨɟ�ɬɢɪɚɠɢɪɨɜɚɧɢɟ�ɢ�ɨɬɱɭɠɞɟɧɢɟ�ɨɬ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ�

ɪɚɡɪɚɛɨɬɱɢɤɨɜ��ɬɨ�ɫɭɳɟɫɬɜɭɸɬ�ɞɜɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɬɚɤɨɝɨ�ɨɬɱɭɠɞɟɧɢɹ� 

 

ɉɪɨɞɚɠɚ�ɩɪɚɜɚ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ�ɧɚ�ɫɢɫɬɟɦɭ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɮɢɪɦɟ��ɥɢɛɨ�ɟɟ�

ɞɢɫɬɪɢɛɶɸɬɨɪɚɦ��ȼ�ɬɚɤɨɦ�ɫɥɭɱɚɟ��ɦɢɧɢɦɚɥɶɧɨ�ɩɪɢɟɦɥɟɦɚɹ�ɰɟɧɚ�ɩɪɨɞɚɠɢ� 

 

ɐ� �ɋ
���ɉ�� 

Ƚɞɟ�ɉ�± ɦɢɧɢɦɚɥɶɧɚɹ�ɧɨɪɦɚ�ɩɪɢɛɵɥɢ��ɉ ����� 

ɐ �������
����� ��������������ɪɭɛ� 

 

Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ�ɫɩɟɰɢɚɥɶɧɨɣ�ɤɨɧɮɢɝɭɪɚɰɢɢ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɧɚ�CD. 

Ɍɪɟɛɭɟɬɫɹ�ɩɪɢɨɛɪɟɬɟɧɢɟ�ɥɢɰɟɧɡɢɢ��Ɍɨɝɞɚ� 

 

n

ɉɋɐ Ɋ )1( �
 , 

ɝɞɟ�ɋ�± ɡɚɬɪɚɬɵ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɩɪɨɝɪɚɦɦɧɨɣ�ɩɪɨɞɭɤɰɢɢ� 

n ± ɤɨɥɢɱɟɫɬɜɨ�ɟɞɢɧɢɰ�ɬɨɜɚɪɚ��ɑɬɨɛɵ�ɨɩɪɟɞɟɥɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɟɞɢɧɢɰ�ɬɨɜɚɪɚ��ɤɨɬɨɪɵɟ�

ɦɨɠɧɨ�ɩɪɨɞɚɬɶ��ɉɪɟɞɩɨɥɨɠɢɦ��ɱɬɨ�����ɨɬ�ɠɟɥɚɸɳɢɯ�ɩɪɢɨɛɪɟɫɬɢ�ɫɢɫɬɟɦɭ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�

ɩɟɪɟɜɨɡɨɤ��ɩɪɟɞɩɨɱɬɭɬ�ɜɟɪɫɢɸ�ɫ�ɦɨɞɭɥɟɦ�ɩɪɨɝɧɨɡɚ��Ɍɨɝɞɚ� 

n=N*0,1, 

ɝɞɟ�N ± ɤɨɥɢɱɟɫɬɜɨ�ɜɧɟɞɪɟɧɢɣ�ɫɢɫɬɟɦɵ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɜ������ɝɨɞɭ� 

n  ������
���� ������ɲɬ� 

ɋ� �ɋɩɨɫɬ ��ɋɩɟɪɟɦ*n, 

ɝɞɟ�ɋɩɨɫɬ ± ɩɨɫɬɨɹɧɧɵɟ�ɡɚɬɪɚɬɵ� 

ɋɩɨɫɬ�  ��ɋɚ ��ɋɡ �ɋɧ ��ɋɗȼɆ�+Cɦɚɪɤ� ��ɋɫɫ�
Ʉɬɢɪ� 

 

 

Ʉɬɢɪ ± ɤɨɷɮɮɢɰɢɟɧɬ�ɭɱɟɬɚ�ɡɚɬɪɚɬ�ɧɚ�ɬɢɪɚɠɢɪɨɜɚɧɢɟ��Ʉɬɢɪ�=1,1),  

ɋɦɚɪɤ�± ɡɚɬɪɚɬɵ�ɧɚ�ɦɚɪɤɟɬɢɧɝ�± ɩɪɨɜɟɞɟɧɢɟ�ɪɟɤɥɚɦɧɨɣ�ɤɨɦɩɚɧɢɢ�ɜ�ɋɆɂ��ɋɦɚɪɤ = 

��������ɪɭɛ��� 

ɋɩɨɫɬ��= 2069003*1,1= 2275903,3ɪɭɛ� 

 

ɋɩɟɪɟɦ ± ɩɟɪɟɦɟɧɧɵɟ�ɡɚɬɪɚɬɵ� 
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ɋɩɟɪɟɦ  �ɋɦ��ɋɥɢɰ� 

ɋɬɨɢɦɨɫɬɶ�ɥɢɰɟɧɡɢɢ�AnyLogic ɞɥɹ�ɞɢɫɬɪɢɛɶɸɬɟɪɨɜ�ɪɚɜɧɚ��������ɪɭɛ� 
ɋɩɟɪɟɦ� ��������ɪɭɛ� 

ɋ� �2275903,3+ 170900*1000 = 173.175.903,3ɪɭɛ� 

 

ɉɪ ± ɩɪɟɞɩɨɥɚɝɚɟɦɚɹ�ɧɨɪɦɚ�ɩɪɢɛɵɥɢ��ɉɪ = 0,15) 

 

ɐ� �173.175.903,3 ��������������� �������ɪɭɛ� 

 

Ⱦɥɹ�ɪɚɫɱɟɬɚ�ɰɟɧɵ�ɩɪɨɞɚɠɢ�ɜɨɫɩɨɥɶɡɭɟɦɫɹ�ɰɟɧɚɦɢ�ɧɚ�ɚɧɚɥɨɝɢ�� 

�������ɪɭɛ����  

 

Ɋɚɫɱɟɬ�ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ� 

Ɋ� �ɐ
n�ɋ 

Ɋ� �������
�������173.175.903,3= 1,33. 

Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ 

 

ȼɵɜɨɞɵ: 
ɉɪɨɢɡɜɟɞɟɧɧɵɣ�ɪɚɫɱɟɬ�ɩɨɤɚɡɚɥ� 

ȼ�ɪɚɡɪɚɛɨɬɤɟ�ɭɱɚɫɬɜɭɸɬ�ɫɥɟɞɭɸɳɢɟ�ɢɫɩɨɥɧɢɬɟɥɢ� 

± Ȼɢɡɧɟɫ-ɚɧɚɥɢɬɢɤ��± Ɋɚɡɪɚɛɨɬɱɢɤ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ��ɜ�ɨɞɧɨɦ�ɥɢɰɟ� 

ɋɭɦɦɚɪɧɚɹ�ɬɪɭɞɨɟɦɤɨɫɬɶ�ɫɨɡɞɚɧɢɹ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɫɨɫɬɚɜɥɹɟɬ�����ɱɟɥ�-ɞɟɧɶ� 

Ɂɚɬɪɚɬɵ�ɧɚ�ɫɨɡɞɚɧɢɟ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɫɨɫɬɚɜɥɹɸɬ���������ɪɭɛ� 

ɐɟɧɚ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɩɪɨɞɭɤɬɚ�ɫɨɫɬɚɜɥɹɟɬ����������ɪɭɛ� 
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11. ɉɊɈɆɕɒɅȿɇɇȺə�ɗɄɈɅɈȽɂə�ɂ�ȻȿɁɈɉȺɋɇɈɋɌɖ 

11.1. ȼɜɟɞɟɧɢɟ 

ɍɫɥɨɠɧɟɧɢɟ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɜ� ɫɜɹɡɢ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɉɗȼɆ�

ɩɪɟɞɴɹɜɥɹɸɬ� ɧɨɜɵɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɪɝɚɧɢɡɦɭ� ɱɟɥɨɜɟɤɚ�� ɇɟɩɪɚɜɢɥɶɧɨɟ� ɢɥɢ� ɧɟɜɧɢɦɚɬɟɥɶɧɨɟ�

ɨɬɧɨɲɟɧɢɟ� ɤ� ɜɵɩɨɥɧɟɧɢɸ� ɬɪɟɛɨɜɚɧɢɣ� ɬɟɯɧɢɤɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɢ� ɪɚɛɨɬɟ� ɧɚ� ɉɗȼɆ�

ɧɟɢɡɛɟɠɧɨ� ɨɬɪɚɠɚɟɬɫɹ� ɧɚ� ɩɨɤɚɡɚɬɟɥɹɯ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɢ� ɡɞɨɪɨɜɶɟ� ɪɚɛɨɬɧɢɤɨɜ�� Ɉɫɧɨɜɧɵɟ�

ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɮɚɤɬɨɪɚɦ�ɪɚɛɨɱɟɣ�ɫɪɟɞɵ�ɡɚɤɥɸɱɚɸɬɫɹ�ɜ�ɫɥɟɞɭɸɳɟɦ� 

x ɮɚɤɬɨɪɵ� ɪɚɛɨɱɟɣ� ɫɪɟɞɵ� ɩɪɢ� ɢɯ� ɤɨɦɩɥɟɤɫɧɨɦ� ɜɨɡɞɟɣɫɬɜɢɢ� ɧɚ� ɱɟɥɨɜɟɤɚ� ɧɟ� ɞɨɥɠɧɵ�

ɨɤɚɡɵɜɚɬɶ� ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ� ɟɝɨ ɡɞɨɪɨɜɶɟ� ɩɪɢ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ�

ɞɟɹɬɟɥɶɧɨɫɬɢ�ɟɝɨ�ɜ�ɬɟɱɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ� 

x ɮɚɤɬɨɪɵ� ɪɚɛɨɱɟɣ� ɫɪɟɞɵ� ɧɟ� ɞɨɥɠɧɵ� ɜɵɡɵɜɚɬɶ� ɫɧɢɠɟɧɢɹ� ɧɚɞɟɠɧɨɫɬɢ� ɢ� ɤɚɱɟɫɬɜɚ�

ɞɟɹɬɟɥɶɧɨɫɬɢ�ɨɩɟɪɚɬɨɪɚ�ɩɪɢ�ɞɟɣɫɬɜɢɢ�ɢɯ�ɜ�ɬɟɱɟɧɢɟ�ɪɚɛɨɱɟɝɨ�ɞɧɹ� 

ɇɚ�ɱɟɥɨɜɟɤɚ��ɪɚɛɨɬɚɸɳɟɝɨ�ɜ�ɡɨɧɟ�ɞɟɣɫɬɜɢɹ�ɉɗȼɆ��ɞɟɣɫɬɜɭɟɬ�ɛɨɥɶɲɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɪɟɞɧɵɯ�

ɮɚɤɬɨɪɨɜ��Ɍɚɤɢɦɢ�ɹɜɥɹɸɬɫɹ�� 

x ɩɨɜɵɲɟɧɧɵɣ� ɭɪɨɜɟɧɶ� ɲɭɦɚ�� ɢɫɬɨɱɧɢɤɚɦɢ� ɤɨɬɨɪɨɝɨ� ɹɜɥɹɸɬɫɹ� ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ��

ɭɫɬɪɨɣɫɬɜɚ� ɉɗȼɆ�� ɭɫɬɪɨɣɫɬɜɚ� ɜɜɨɞɚ-ɜɵɜɨɞɚ�� ɚɝɪɟɝɚɬɵ� ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ� ɢ�

ɜɟɧɬɢɥɢɪɨɜɚɧɢɹ�ɜɨɡɞɭɯɚ��ɞɪɭɝɢɟ�ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɢɛɨɪɵ��ɜɧɟɲɧɢɟ�ɢɫɬɨɱɧɢɤɢ�ɲɭɦɚ� 

x ɜɵɫɨɤɢɟ� ɭɪɨɜɧɢ� ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ� ɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ� ɢɡɥɭɱɟɧɢɹ�� ɢɫɬɨɱɧɢɤɚɦɢ�

ɤɨɬɨɪɨɝɨ�ɹɜɥɹɸɬɫɹ�ɜɢɞɟɨɬɟɪɦɢɧɚɥɵ� 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɨɫɧɨɜɧɨɣ� ɞɨɤɭɦɟɧɬ�� ɨɩɪɟɞɟɥɹɸɳɢɣ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɭɫɥɨɜɢɹɦ� ɪɚɛɨɬɵ� ɫ�

ɉɗȼɆ�ɋɚɧɉɢɇ���������������-03. 

Ɍɚɤɠɟ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɛɥɚɝɨɩɪɢɹɬɧɵɣ� ɦɢɤɪɨɤɥɢɦɚɬ�� ɱɢɫɬɨɬɭ� ɜɨɡɞɭɯɚ��

ɨɫɜɟɳɟɧɧɨɫɬɶ�ɜ�ɩɨɦɟɳɟɧɢɢ��ɝɞɟ�ɩɪɨɯɨɞɹɬ�ɪɚɛɨɬɵ�ɫ�ɩɪɢɦɟɧɟɧɢɟɦ�ɉɗȼɆ� 

Ʉɪɨɦɟ� ɬɨɝɨ, ɨɱɟɜɢɞɧɚ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɜɟɞɟɧɢɹ� ɦɟɪɨɩɪɢɹɬɢɣ� ɧɟ� ɬɨɥɶɤɨ� ɞɥɹ� ɭɦɟɧɶɲɟɧɢɹ�

ɩɟɪɟɱɢɫɥɟɧɧɵɯ� ɜɪɟɞɧɵɯ� ɮɚɤɬɨɪɨɜ� ɧɨ� ɢ� ɞɥɹ� ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ� ɬɪɟɛɨɜɚɧɢɹɦ� ɷɪɝɨɧɨɦɢɤɢ��

ɩɨɠɚɪɨ- ɢ�ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ�� 

 

ɇɢɠɟ�ɩɪɢɜɟɞɟɧ�ɩɟɪɟɱɟɧɶ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ�ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɜɪɟɞɧɵɯ�

ɢ�ɨɩɚɫɧɵɯ�ɮɚɤɬɨɪɨɜ�± Ɍɚɛɥɢɰɚ�10.1. 
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Ɍɚɛɥɢɰɚ� 10.1�� ɉɟɪɟɱɟɧɶ� ɩɪɨɞɭɤɰɢɢ� ɢ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ�

ɜɪɟɞɧɵɯ�ɢ�ɨɩɚɫɧɵɯ�ɮɚɤɬɨɪɨɜ 

N  

ɩ�ɩ 

ȼɢɞ�ɩɪɨɞɭɤɰɢɢ���� Ʉɨɞ�ɈɄɉ� Ʉɨɧɬɪɨɥɢɪɭɟɦɵɟ� ɝɢɝɢɟɧɢɱɟɫɤɢɟ 

ɩɚɪɚɦɟɬɪɵ��������� 

1  Ɇɚɲɢɧɵ� ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɷɥɟɤɬɪɨɧɧɵɟ� ɰɢɮɪɨɜɵɟ� 

ɦɚɲɢɧɵ� ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ 

ɷɥɟɤɬɪɨɧɧɵɟ� � ɰɢɮɪɨɜɵɟ 

ɩɟɪɫɨɧɚɥɶɧɵɟ� �ɜɤɥɸɱɚɹ 

ɩɨɪɬɚɬɢɜɧɵɟ�ɗȼɆ������ 

40 1300,  

40 1350,  

40 1370   

ɍɪɨɜɧɢ� � � � � � ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 

ɩɨɥɟɣ� � �ɗɆɉ��� � ɚɤɭɫɬɢɱɟɫɤɨɝɨ 

ɲɭɦɚ�� ɤɨɧɰɟɧɬɪɚɰɢɹ� � � ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ� ɜ� � � � � � � � � � � ɜɨɡɞɭɯɟ� 

ɜɢɡɭɚɥɶɧɵɟ� � ɩɨɤɚɡɚɬɟɥɢ� � ȼȾɌ� 

ɦɹɝɤɨɟ� � � � � � � � � ɪɟɧɬɝɟɧɨɜɫɤɨɟ 

ɢɡɥɭɱɟɧɢɟ��
!��������������� 

2  ɍɫɬɪɨɣɫɬɜɚ����������� 

ɩɟɪɢɮɟɪɢɣɧɵɟ��������� 

ɩɪɢɧɬɟɪɵ�� � � � ɫɤɚɧɟɪɵ� 

ɦɨɞɟɦɵ�� � � � � � � ɫɟɬɟɜɵɟ 

ɭɫɬɪɨɣɫɬɜɚ�� � � � � ɛɥɨɤɢ 

ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ������� 

ɩɢɬɚɧɢɹ�ɢ�ɬ�ɞ�������� 

40 3000   ɍɪɨɜɧɢ� ɗɆɉ�� � � � ɚɤɭɫɬɢɱɟɫɤɨɝɨ 

ɲɭɦɚ�� � ɤɨɧɰɟɧɬɪɚɰɢɹ� � ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ�ɜ�ɜɨɡɞɭɯɟ����������� 

3  ɍɫɬɪɨɣɫɬɜɚ����������� 

ɨɬɨɛɪɚɠɟɧɢɹ���������� 

ɢɧɮɨɪɦɚɰɢɢ����������� 

�ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɟ����� 

ɬɟɪɦɢɧɚɥɵ������������ 

40 3200   ɍɪɨɜɧɢ� ɗɆɉ�� � � � � � � ɜɢɡɭɚɥɶɧɵɟ 

ɩɨɤɚɡɚɬɟɥɢ�� � � � � ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� � ɜ� � ɜɨɡɞɭɯɟ� 

ɦɹɝɤɨɟ� � � � � � � � � ɪɟɧɬɝɟɧɨɜɫɤɨɟ 

ɢɡɥɭɱɟɧɢɟ��
!��������������� 

 

�
!� Ʉɨɧɬɪɨɥɶ� ɦɹɝɤɨɝɨ� ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ� ɢɡɥɭɱɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɬɨɥɶɤɨ� ɞɥɹ�

ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɷɥɟɤɬɪɨɧɧɨ-ɥɭɱɟɜɵɯ�ɬɪɭɛɨɤ� 

 

ɇɢɠɟ�ɩɪɢɜɟɞɟɧɵ� ɬɪɟɛɨɜɚɧɢɹ�� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɜ�ɋɚɧɉɢɇ���������������-���� ɤ� ɪɚɛɨɱɟɦɭ�ɦɟɫɬɭ�

ɞɢɫɩɟɬɱɟɪɚ��ɪɚɛɨɬɚɸɳɟɝɨ�ɫ�©ɋɢɫɬɟɦɨɣ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɫɟɪɵª�� 
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11.2. Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɩɟɪɫɨɧɚɥɶɧɵɦ�ɷɥɟɤɬɪɨɧɧɨ-
ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ�ɦɚɲɢɧɚɦ�ɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨɬɵ 

11.2.1. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɩɨɦɟɳɟɧɢɹɦ�ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɉɗȼɆ 

ɉɨɦɟɳɟɧɢɹ�ɞɥɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɉɗȼɆ�ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɟɫɬɟɫɬɜɟɧɧɨɟ�ɢ�ɢɫɤɭɫɫɬɜɟɧɧɨɟ�

ɨɫɜɟɳɟɧɢɟ�� ɗɤɫɩɥɭɚɬɚɰɢɹ� ɉɗȼɆ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ɛɟɡ� ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ� ɞɨɩɭɫɤɚɟɬɫɹ�

ɬɨɥɶɤɨ� ɩɪɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ� ɨɛɨɫɧɨɜɚɧɢɢ� ɢ� ɧɚɥɢɱɢɢ� ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ� ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ��ɜɵɞɚɧɧɨɝɨ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɨɦ�ɩɨɪɹɞɤɟ� 

ȿɫɬɟɫɬɜɟɧɧɨɟ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɟ� ɨɫɜɟɳɟɧɢɟ� ɞɨɥɠɧɨ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɬɪɟɛɨɜɚɧɢɹɦ�

ɞɟɣɫɬɜɭɸɳɟɣ� ɧɨɪɦɚɬɢɜɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɢ�� Ɉɤɧɚ� ɜ� ɩɨɦɟɳɟɧɢɹɯ�� ɝɞɟ� ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ�

ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ�ɬɟɯɧɢɤɚ��ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɪɢɟɧɬɢɪɨɜɚɧɵ�ɧɚ�ɫɟɜɟɪ�ɢ�ɫɟɜɟɪɨ-

ɜɨɫɬɨɤ�� Ɉɤɨɧɧɵɟ� ɩɪɨɟɦɵ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɨɛɨɪɭɞɨɜɚɧɵ� ɪɟɝɭɥɢɪɭɟɦɵɦɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ� ɬɢɩɚ��

ɠɚɥɸɡɢ��ɡɚɧɚɜɟɫɟɣ��ɜɧɟɲɧɢɯ�ɤɨɡɵɪɶɤɨɜ�ɢ�ɞɪ� 

ɇɟ�ɞɨɩɭɫɤɚɟɬɫɹ�ɪɚɡɦɟɳɟɧɢɟ�ɦɟɫɬ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɉɗȼɆ�ɜ�ɰɨɤɨɥɶɧɵɯ�ɢ�ɩɨɞɜɚɥɶɧɵɯ�

ɩɨɦɟɳɟɧɢɹɯ� 

ɉɥɨɳɚɞɶ�ɧɚ�ɨɞɧɨ�ɪɚɛɨɱɟɟ�ɦɟɫɬɨ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɉɗȼɆ�ɫ�ȼȾɌ�ɧɚ�ɛɚɡɟ�ɷɥɟɤɬɪɨɧɧɨ-

ɥɭɱɟɜɨɣ�ɬɪɭɛɤɢ��ɗɅɌ��ɞɨɥɠɧɚ�ɫɨɫɬɚɜɥɹɬɶ�ɧɟ�ɦɟɧɟɟ���ɦ2��ɉɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɉȼɗɆ�ɫ�ȼȾɌ�ɧɚ�

ɛɚɡɟ�ɗɅɌ��ɛɟɡ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɭɫɬɪɨɣɫɬɜ�- ɩɪɢɧɬɟɪ��ɫɤɚɧɟɪ�ɢ�ɞɪ����ɨɬɜɟɱɚɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɹɦ�

ɦɟɠɞɭɧɚɪɨɞɧɵɯ� ɫɬɚɧɞɚɪɬɨɜ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɤɨɦɩɶɸɬɟɪɨɜ�� ɫ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ� ɪɚɛɨɬɵ�

ɦɟɧɟɟ� �-ɯ� ɱɚɫɨɜ� ɜ� ɞɟɧɶ� ɞɨɩɭɫɤɚɟɬɫɹ� ɦɢɧɢɦɚɥɶɧɚɹ� ɩɥɨɳɚɞɶ� ���� ɦ2 ɧɚ� ɨɞɧɨ� ɪɚɛɨɱɟɟ� ɦɟɫɬɨ�

ɩɨɥɶɡɨɜɚɬɟɥɹ� 

Ⱦɥɹ�ɜɧɭɬɪɟɧɧɟɣ�ɨɬɞɟɥɤɢ�ɢɧɬɟɪɶɟɪɚ�ɩɨɦɟɳɟɧɢɣ��ɝɞɟ�ɪɚɫɩɨɥɨɠɟɧɵ�ɉɗȼɆ��ɞɨɥɠɧɵ�

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɞɢɮɮɭɡɧɨ-ɨɬɪɚɠɚɸɳɢɟ�ɦɚɬɟɪɢɚɥɵ�ɫ�ɤɨɷɮɮɢɰɢɟɧɬɨɦ�ɨɬɪɚɠɟɧɢɹ�ɞɥɹ�ɩɨɬɨɥɤɚ�

- 0,7 - �����ɞɥɹ�ɫɬɟɧ�- 0,5 - �����ɞɥɹ�ɩɨɥɚ�- 0,3 - 0,5. 

ɉɨɥɢɦɟɪɧɵɟ� ɦɚɬɟɪɢɚɥɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɞɥɹ� ɜɧɭɬɪɟɧɧɟɣ� ɨɬɞɟɥɤɢ� ɢɧɬɟɪɶɟɪɚ�

ɩɨɦɟɳɟɧɢɣ�ɫ�ɉɗȼɆ�ɩɪɢ�ɧɚɥɢɱɢɢ�ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ� 

ɉɨɦɟɳɟɧɢɹ��ɝɞɟ�ɪɚɡɦɟɳɚɸɬɫɹ�ɪɚɛɨɱɢɟ�ɦɟɫɬɚ�ɫ�ɉɗȼɆ��ɞɨɥɠɧɵ�ɛɵɬɶ�ɨɛɨɪɭɞɨɜɚɧɵ�

ɡɚɳɢɬɧɵɦ� ɡɚɡɟɦɥɟɧɢɟɦ� �ɡɚɧɭɥɟɧɢɟɦ�� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɟɯɧɢɱɟɫɤɢɦɢ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɩɨ�

ɷɤɫɩɥɭɚɬɚɰɢɢ� 

ɇɟ�ɫɥɟɞɭɟɬ� ɪɚɡɦɟɳɚɬɶ�ɪɚɛɨɱɢɟ�ɦɟɫɬɚ� ɫ�ɉɗȼɆ�ɜɛɥɢɡɢ� ɫɢɥɨɜɵɯ�ɤɚɛɟɥɟɣ�ɢ� ɜɜɨɞɨɜ��

ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ� ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�� ɫɨɡɞɚɸɳɟɝɨ� ɩɨɦɟɯɢ� ɜ�

ɪɚɛɨɬɟ�ɉɗȼɆ� 
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11.2.2. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɦɢɤɪɨɤɥɢɦɚɬɭ�� ɫɨɞɟɪɠɚɧɢɸ� ɚɷɪɨɢɨɧɨɜ� ɢ�
ɜɪɟɞɧɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɜɨɡɞɭɯɟ� ɧɚ� ɪɚɛɨɱɢɯ� ɦɟɫɬɚɯ��
ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ɉɗȼɆ 

ȼ� ɩɨɦɟɳɟɧɢɹɯ�� ɜ� ɤɨɬɨɪɵɯ� ɪɚɛɨɬɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɉɗȼɆ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� � ɢ�

ɫɜɹɡɚɧɚ� ɫ� ɧɟɪɜɧɨ-ɷɦɨɰɢɨɧɚɥɶɧɵɦ� ɧɚɩɪɹɠɟɧɢɟɦ�� ɞɨɥɠɧɵ� ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɨɩɬɢɦɚɥɶɧɵɟ�

ɩɚɪɚɦɟɬɪɵ� ɦɢɤɪɨɤɥɢɦɚɬɚ� ɞɥɹ� ɤɚɬɟɝɨɪɢɢ� ɪɚɛɨɬ� �ɚ� ɢ� �ɛ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɟɣɫɬɜɭɸɳɢɦɢ�

ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ� ɧɨɪɦɚɬɢɜɚɦɢ� ɦɢɤɪɨɤɥɢɦɚɬɚ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�

ɩɨɦɟɳɟɧɢɣ�� � ȼɢɞ� ɪɚɛɨɬɵ� ɫ� ɤɨɦɩɶɸɬɟɪɨɦ� ɡɚɜɢɫɢɬ� ɨɬ� ɡɚɞɚɱ� ɪɟɲɚɟɦɵɯ� ɩɪɨɝɪɚɦɦɧɵɦ�

ɤɨɦɩɥɟɤɫɨɦ�� ȼ� ɧɚɲɟɦ� ɫɥɭɱɚɟ�� ɜɢɞ� ɪɚɛɨɬɵ� ± ɨɫɧɨɜɧɨɣ�� ɬɚɤ� ɤɚɤ� ɪɚɛɨɬɚ� ɞɢɫɩɟɬɱɟɪɚ� ɫ�

ɩɪɨɝɪɚɦɦɧɵɦ�ɩɪɨɞɭɤɬɨɦ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɧɟɩɪɟɪɵɜɧɭɸ�ɪɚɛɨɬɭ�ɢ�ɡɚɧɢɦɚɟɬ�ɛɨɥɟɟ�����ɜɪɟɦɟɧɢ�

ɨɬ�ɫɦɟɧɵ� 

ɉɪɢ� ɪɚɛɨɬɟ� ɫ� ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ� ©ɋɢɫɬɟɦɨɣ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵª�

ɯɚɪɚɤɬɟɪ�ɬɪɭɞɚ�ɞɢɫɩɟɬɱɟɪɚ�ɨɬɧɨɫɢɬɶɫɹ�ɤ�ɤɚɬɟɝɨɪɢɢ��ɚ��ɩɨɬɨɦɭ�ɱɬɨ�ɪɚɛɨɬɵ�ɩɪɨɢɡɜɨɞɹɬɫɹ�ɫɢɞɹ�

ɢ� ɧɟ� ɬɪɟɛɭɸɬ� ɮɢɡɢɱɟɫɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ�� ɪɚɫɯɨɞ� ɷɧɟɪɝɢɢ� ɫɨɫɬɚɜɥɹɟɬ� ɞɨ� ���� ɤɤɚɥ�ɱ��

ɫɥɟɞɨɜɚɬɟɥɶɧɨ�� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɨɟɤɬɢɪɨɜɚɬɶ� ɩɨɦɟɳɟɧɢɟ� ɫ� ɭɱɟɬɨɦ� ɨɩɬɢɦɚɥɶɧɵɯ� ɧɨɪɦ�

ɦɢɤɪɨɤɥɢɦɚɬɚ�ɞɥɹ�ɤɚɬɟɝɨɪɢɢ�ɪɚɛɨɬ��ɚ�± Ɍɚɛɥɢɰɚ�10.2.:  

Ɍɚɛɥɢɰɚ�10.2��Ɉɩɬɢɦɚɥɶɧɵɟ�ɧɨɪɦɵ�ɦɢɤɪɨɤɥɢɦɚɬɚ 

ɉɟɪɢɨɞ�ɝɨɞɚ Ʉɚɬɟɝɨɪɢɹ� ɪɚɛɨɬ� ɩɨ�

ɭɪɨɜɧɸ�

ɷɧɟɪɝɨɡɚɬɪɚɬ��ȼɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ�

ɜɨɡɞɭɯɚ�qɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ�

ɩɨɜɟɪɯ-

ɧɨɫɬɟɣ��qɋ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ�

ɜɥɚɠɧɨɫɬɶ� ɜɨɡɞɭɯɚ��

% 

ɋɤɨɪɨɫɬɶ�

ɞɜɢɠɟɧɢɹ�

ɜɨɡɞɭɯɚ��ɦ�ɫ 

ɏɨɥɨɞɧɵɣ Iɚ��ɞɨ����� 22-24 21-25 60-40 0,1 

Ɍɟɩɥɵɣ Iɚ��ɞɨ����� 23-25 22-26 60-40 0,1 

ɋɚɧɉɢɇ����������-96 

Ⱦɚɧɧɵɣ� ɦɢɤɪɨɤɥɢɦɚɬ� ɦɨɠɟɬ� ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ� ɫɢɫɬɟɦɨɣ� ɨɛɳɟɨɛɦɟɧɧɨɣ� ɩɪɢɬɨɱɧɨ-

ɜɵɬɹɠɧɨɣ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɜɟɧɬɢɥɹɰɢɢ�� ɤɨɬɨɪɚɹ� ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɬɶ� ɨɛɴɺɦ� ɩɨɞɚɜɚɟɦɨɝɨ�

ɜɨɡɞɭɯɚ� ɜ� ɟɞɢɧɢɰɭ� ɜɪɟɦɟɧɢ� ɧɟ� ɦɟɧɟɟ� ��� ɦ�ɤɭɛ��ɱɚɫ� ɢ� ɬɟɦɩɟɪɚɬɭɪɭ� ɩɨɞɚɜɚɟɦɨɝɨ� ɜɨɡɞɭɯɚ� ɧɟ�

ɧɢɠɟ� ���� ɐɟɥɶɫɢɹ�� ȼ� ɩɪɢɬɨɱɧɨɣ� ɜɟɬɜɢ� ɧɭɠɧɨ� ɩɪɟɞɭɫɦɨɬɪɟɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɢɥɶɬɪɨɜ�

ɨɱɢɫɬɤɢ� ɜɨɡɞɭɯɚ�� ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɢɡ� ɜɨɡɞɭɯɚ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɩɟɪɟɞ� ɟɝɨ� ɩɨɞɚɱɟɣ� ɧɚ� ɪɚɛɨɱɢɟ�

ɦɟɫɬɚ��Ⱦɥɹ�ɩɨɜɵɲɟɧɢɹ�ɜɥɚɠɧɨɫɬɢ�ɜɨɡɞɭɯɚ�ɜ�ɩɨɦɟɳɟɧɢɹɯ�ɫ�ȼȾɌ�ɢ�ɉɗȼɆ�ɫɥɟɞɭɟɬ�ɩɪɢɦɟɧɹɬɶ�

ɭɜɥɚɠɧɢɬɟɥɢ� ɜɨɡɞɭɯɚ�� ɡɚɩɪɚɜɥɹɟɦɵɟ� ɟɠɟɞɧɟɜɧɨ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɢɥɢ� ɩɪɨɤɢɩɹɱɟɧɧɨɣ�

ɩɢɬɶɟɜɨɣ�ɜɨɞɨɣ�� 

ȼ� ɩɨɦɟɳɟɧɢɹɯ�� ɨɛɨɪɭɞɨɜɚɧɧɵɯ� ɉɗȼɆ�� ɩɪɨɜɨɞɢɬɫɹ� ɟɠɟɞɧɟɜɧɚɹ� ɜɥɚɠɧɚɹ� ɭɛɨɪɤɚ� ɢ�

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ�ɩɪɨɜɟɬɪɢɜɚɧɢɟ�ɩɨɫɥɟ�ɤɚɠɞɨɝɨ�ɱɚɫɚ�ɪɚɛɨɬɵ�ɧɚ�ɉɗȼɆ� 
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ɍɪɨɜɧɢ� ɩɨɥɨɠɢɬɟɥɶɧɵɯ� ɢ� ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɚɷɪɨɢɨɧɨɜ� ɜ� ɜɨɡɞɭɯɟ� ɩɨɦɟɳɟɧɢɣ�� ɝɞɟ�

ɪɚɫɩɨɥɨɠɟɧɵ� ɉɗȼɆ�� ɞɨɥɠɧɵ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɞɟɣɫɬɜɭɸɳɢɦ� ɫɚɧɢɬɚɪɧɨ-

ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦ�ɧɨɪɦɚɬɢɜɚɦ��ɩɪɢɜɟɞɟɧɧɵɦ�ɜ�Ɍɚɛɥɢɰɚ�10.3. 

Ɍɚɛɥɢɰɚ�10.3��ɍɪɨɜɧɢ�ɚɷɪɨɢɨɧɨɜ 

ɇɨɪɦɢɪɭɟɦɵɟ�ɩɨɤɚɡɚɬɟɥɢ 
Ʉɨɧɰɟɧɬɪɚɰɢɹ� Q��

�ɢɨɧ�ɫɦ3) 

Ʉɨɧɰɟɧɬɪɚɰɢɹ� Q- 

�ɢɨɧ�ɫɦ3) 

Ʉɨɷɮɮɢɰɢɟɧɬ�

ɭɧɢɩɨɥɹɪɧɨɫɬɢ�Y 

Ɇɢɧɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ n+  >= 400 n- >= 400 0,4 =< Y =< 1,0 

Ɇɚɤɫɢɦɚɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ n+ < 50000 n- < 50000  

ɋɚɧɉɢɇ�����������-03 

ɋɨɞɟɪɠɚɧɢɟ�ɜɪɟɞɧɵɯ�ɯɢɦɢɱɟɫɤɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɩɨɦɟɳɟɧɢɹɯ��ɜ�ɤɨɬɨɪɵɯ�

ɪɚɛɨɬɚ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɉɗȼɆ� ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� �ɜ� ɧɚɲɟɦ� ɫɥɭɱɚɟ� ± ɞɢɫɩɟɬɱɟɪɫɤɢɟ�

ɪɚɛɨɬɵ��� ɧɟ� ɞɨɥɠɧɨ� ɩɪɟɜɵɲɚɬɶ� ɫɪɟɞɧɟɫɭɬɨɱɧɵɯ� ɩɪɟɞɟɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ�

ɡɚɝɪɹɡɧɹɸɳɢɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɧɨɦ� ɜɨɡɞɭɯɟ� ɧɚɫɟɥɟɧɧɵɯ� ɦɟɫɬ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�

ɞɟɣɫɬɜɭɸɳɢɦɢ�ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ�ɧɨɪɦɚɬɢɜɚɦɢ�± Ɍɚɛɥɢɰɚ�10.4. 

Ɍɚɛɥɢɰɚ�10.4��ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ�ɩɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�
ɜ�ɚɬɦɨɫɮɟɪɧɨɦ�ɜɨɡɞɭɯɟ 

 

N 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ�

ɜɟɳɟɫɬɜɚ 

 

1�&Ⱥ6 

 

Ɏɨɪɦɭɥɚ 

ɉɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ 

Ʉɨɧɰɟɧɬɪɚɰɢɢ� ɦɝ�ɦ� 

Ʌɢɦɢɬɢ- 

ɪɭɸɳɢɣ�ɩɨɤɚɡɚ- 

ɬɟɥɶ 

Ʉɥɚɫɫ�

ɨɩɚɫɧɨɫɬɢ 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ 

1 ɍɝɥɟɪɨɞ�ɨɤɫɢɞ����������630-

08-0     

CO 3 ɪɟɡ������� 4 

2 Ⱥɡɨɬ��II��ɨɤɫɢɞ��������10102-

43-9 

NO 0,06    ɪɟɮɥ� 3 

3 Ⱥɡɨɬɚ�ɞɢɨɤɫɢɞ����������10102-

44-0   

NO2 0,04    ɪɟɮɥ�-ɪɟɡ��� 2 

4 ɍɝɥɟɪɨɞ�ɨɤɫɢɞ 630-

08-0 

CO 3 ɪɟɡ� 4 

5 ɋɜɢɧɟɰ� ɢ� ɟɝɨ�

ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ�

ɫɨɟɞɢɧɟɧɢɹ 

7439-

92-1 

Pb 0,0003 ɪɟɡ� 1 

Ƚɇ�����������-03 

 ɉɨɦɟɳɟɧɢɹ� ɫ� ȼȾɌ� ɢ� ɉɗȼɆ� ɞɨɥɠɧɵ� ɨɛɨɪɭɞɨɜɚɬɶɫɹ� ɫɢɫɬɟɦɚɦɢ� ɨɬɨɩɥɟɧɢɹ��

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɜɨɡɞɭɯɚ�ɢɥɢ�ɷɮɮɟɤɬɢɜɧɨɣ�ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ�ɜɟɧɬɢɥɹɰɢɟɣ� 

ɋɢɫɬɟɦɵ� ɨɬɨɩɥɟɧɢɹ�� ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ� ɜɨɡɞɭɯɚ� ɢɥɢ� ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɚɹ� ɜɟɧɬɢɥɹɰɢɹ�

ɧɟɨɛɯɨɞɢɦɵ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɨɩɬɢɦɚɥɶɧɵɯ� ɧɨɪɦ� ɦɢɤɪɨɤɥɢɦɚɬɚ� ɢ� ɜɨɡɞɭɲɧɨɣ� ɫɪɟɞɵ�

ɩɨɦɟɳɟɧɢɹ�ɫ�ȼɌȾ�ɢ�ɉɗȼɆ��Ɋɟɤɨɦɟɧɞɭɟɬɫɹ� 
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� ɩɪɢɦɟɧɹɬɶ� ɭɜɥɚɠɧɢɬɟɥɢ� ɜɨɡɞɭɯɚ�� ɡɚɩɪɚɜɥɹɟɦɵɟ� ɟɠɟɞɧɟɜɧɨ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɢɥɢ�

ɩɪɨɤɢɩɹɱɟɧɧɨɣ�ɩɢɬɶɟɜɨɣ�ɜɨɞɨɣ��ɞɥɹ�ɩɨɜɵɲɟɧɢɹ�ɜɥɚɠɧɨɫɬɢ�ɜɨɡɞɭɯɚ� 

� ɩɪɨɜɟɬɪɢɜɚɬɶ� ɩɨɦɟɳɟɧɢɹ� ɫ� ȼȾɌ� ɢ� ɉɗȼɆ� �ɨɛɟɫɩɟɱɢɜɚɟɬ� ɭɥɭɱɲɟɧɢɟ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ�

ɫɨɫɬɚɜɚ�ɜɨɡɞɭɯɚ��ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɚɷɪɨɢɨɧɧɵɣ�ɪɟɠɢɦ�� 

� ɭɫɬɪɚɢɜɚɬɶ� ɫɢɫɬɟɦɵ� ɨɛɳɟɨɛɦɟɧɧɨɣ� ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ� ɦɟɯɚɧɢɱɟɫɤɨɣ� ɜɟɧɬɢɥɹɰɢɢ��

ɉɨɫɥɟɞɧɹɹ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶ� 

ɨɛɴɺɦ�ɩɨɞɚɜɚɟɦɨɝɨ�ɜɨɡɞɭɯɚ�ɜ�ɟɞɢɧɢɰɭ�ɜɪɟɦɟɧɢ�ɧɟ�ɦɟɧɟɟ����ɦ�ɤɭɛ��ɱɚɫ� 

ɬɟɦɩɟɪɚɬɭɪɚ�ɩɨɞɚɜɚɟɦɨɝɨ�ɜɨɡɞɭɯɚ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɧɟ�ɧɢɠɟ�����ɐɟɥɶɫɢɹ� 

� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɮɢɥɶɬɪɵ� ɨɱɢɫɬɤɢ� ɜɨɡɞɭɯɚ� ɞɥɹ� ɭɞɚɥɟɧɢɹ� ɢɡ� ɜɨɡɞɭɯɚ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ�

ɩɟɪɟɞ�ɟɝɨ�ɩɨɞɚɱɟɣ�ɧɚ�ɪɚɛɨɱɢɟ�ɦɟɫɬɚ��ɜɟɬɜɶ�ɩɪɢɬɨɤɚ�ɫɢɫɬɟɦɵ�ɜɟɧɬɢɥɹɰɢɢ�� 

11.2.3. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɭɪɨɜɧɹɦ� ɲɭɦɚ� ɢ� ɜɢɛɪɚɰɢɢ� ɧɚ� ɪɚɛɨɱɢɯ� ɦɟɫɬɚɯ��
ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ɉɗȼɆ 

ȼ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ�ɩɨɦɟɳɟɧɢɹɯ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɨɫɧɨɜɧɵɯ�ɢɥɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɪɚɛɨɬ�ɫ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɉɗȼɆ� ɭɪɨɜɧɢ�ɲɭɦɚ� ɧɚ� ɪɚɛɨɱɢɯ�ɦɟɫɬɚɯ� ɧɟ� ɞɨɥɠɧɵ� ɩɪɟɜɵɲɚɬɶ� ɩɪɟɞɟɥɶɧɨ�

ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ�� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɞɥɹ� ɞɚɧɧɵɯ� ɜɢɞɨɜ� ɪɚɛɨɬ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ�

ɞɟɣɫɬɜɭɸɳɢɦɢ�ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ ɧɨɪɦɚɬɢɜɚɦɢ��Ɍɚɛɥɢɰɚ�10.5). 

Ɍɚɛɥɢɰɚ�10.5��Ⱦɨɩɭɫɬɢɦɵɟ�ɡɧɚɱɟɧɢɹ�ɭɪɨɜɧɟɣ�ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɜ�ɨɤɬɚɜɧɵɯ�ɩɨɥɨɫɚɯ�ɱɚɫɬɨɬ�

ɢ�ɭɪɨɜɧɹ�ɡɜɭɤɚ��ɫɨɡɞɚɜɚɟɦɨɝɨ�ɉɗȼɆ 

ɍɪɨɜɧɢ� ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɜ� ɨɤɬɚɜɧɵɯ�ɩɨɥɨɫɚɯ� ɫɨ� ɫɪɟɞɧɟɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ�

ɱɚɫɬɨɬɚɦɢ���������������� 

ɍɪɨ-

ɜɧɢ� 

ɡɜɭɤɚ�

ɜ 

ɞȻȺ�� 

�����Ƚɰ ���Ƚɰ ����Ƚɰ ����Ƚɰ ����Ƚɰ �����Ƚɰ �����Ƚɰ �����Ƚɰ �����Ƚɰ 

���ɞȻ� ���ɞȻ ���ɞȻ� ���ɞȻ ���ɞȻ ���ɞȻ� ���ɞȻ� ���ɞȻ� ���ɞȻ� 50    

 

ɂɡɦɟɪɟɧɢɟ� ɭɪɨɜɧɹ� ɡɜɭɤɚ�ɢ� ɭɪɨɜɧɟɣ� ɡɜɭɤɨɜɨɝɨ�ɞɚɜɥɟɧɢɹ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɧɚ� ɪɚɫɫɬɨɹɧɢɢ�

���ɫɦ�ɨɬ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɧɚ�ɜɵɫɨɬɟ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɢɫɬɨɱɧɢɤɚ��ɨɜ��ɡɜɭɤɚ� 

ɋɚɧɉɢɇ����������������-03 

ɒɭɦɹɳɟɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ� �ɩɟɱɚɬɚɸɳɢɟ� ɭɫɬɪɨɣɫɬɜɚ�� ɫɟɪɜɟɪɵ� ɢ� ɬ�ɩ���� ɭɪɨɜɧɢ� ɲɭɦɚ� ɤɨɬɨɪɨɝɨ�

ɩɪɟɜɵɲɚɸɬ�ɧɨɪɦɚɬɢɜɧɵɟ��ɞɨɥɠɧɨ�ɪɚɡɦɟɳɚɬɶɫɹ�ɜɧɟ�ɩɨɦɟɳɟɧɢɣ�ɫ�ɉɗȼɆ� 

ɋɧɢɡɢɬɶ� ɭɪɨɜɟɧɶ� ɲɭɦɚ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ɫ� ȼȾɌ� ɢ� ɉɗȼɆ� ɦɨɠɧɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�

ɡɜɭɤɨɩɨɝɥɨɳɚɸɳɢɯ�ɦɚɬɟɪɢɚɥɨɜ�ɞɥɹ�ɨɬɞɟɥɤɢ�ɫɬɟɧ�ɢ�ɩɨɬɨɥɤɨɜ�ɩɨɦɟɳɟɧɢɣ�ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦɢ�

ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ�ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɹ�ɜ�ɨɛɥɚɫɬɢ�ɱɚɫɬɨɬ����- �����Ƚɰ� 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɦ�ɡɜɭɤɨɩɨɝɥɨɳɟɧɢɟɦ�ɦɨɝɭɬ�ɫɥɭɠɢɬɶ�ɨɞɧɨɬɨɧɧɵɟ�ɡɚɧɚɜɟɫɢ�ɢɡ�ɩɥɨɬɧɨɣ�ɬɤɚɧɢ��

ɝɚɪɦɨɧɢɪɭɸɳɢɟ� ɫ� ɨɤɪɚɫɤɨɣ� ɫɬɟɧ� ɢ� ɩɨɞɜɟɲɟɧɧɵɟ� ɜ� ɫɤɥɚɞɤɭ� ɧɚ� ɪɚɫɫɬɨɹɧɢɢ� ��� - ��� ɫɦ� ɨɬ�

ɨɝɪɚɠɞɟɧɢɹ��ɒɢɪɢɧɚ�ɡɚɧɚɜɟɫɢ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɜ���ɪɚɡɚ�ɛɨɥɶɲɟ�ɲɢɪɢɧɵ�ɨɤɧɚ� 

ɉɨɦɟɳɟɧɢɹ�� ɜ� ɤɨɬɨɪɵɯ� ɞɥɹ� ɪɚɛɨɬɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ� ȼȾɌ� ɢ� ɉɗȼɆ�

�ɞɢɫɩɟɬɱɟɪɫɤɢɟ�� ɨɩɟɪɚɬɨɪɫɤɢɟ�� ɪɚɫɱɟɬɧɵɟ� ɢ� ɞɪ��� ɧɟ� ɞɨɥɠɧɵ� ɝɪɚɧɢɱɢɬɶ� ɫ� ɩɨɦɟɳɟɧɢɹɦɢ�� ɜ�

ɤɨɬɨɪɵɯ�ɭɪɨɜɧɢ�ɲɭɦɚ�ɢ�ɜɢɛɪɚɰɢɢ�ɩɪɟɜɵɲɚɸɬ�ɧɨɪɦɢɪɭɟɦɵɟ� ɡɧɚɱɟɧɢɹ� �ɦɟɯɚɧɢɱɟɫɤɢɟ�ɰɟɯɚ��

ɦɚɫɬɟɪɫɤɢɟ� ɢ� ɬ�ɩ���� ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɪɨɝɪɚɦɦɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɪɚɛɨɬɚ� ɜɟɞɟɬɫɹ� ɜ�

ɩɨɦɟɳɟɧɢɹɯ�� ɝɞɟ� ɢɫɤɥɸɱɟɧɨ� ɫɨɫɟɞɫɬɜɨ� ɫ� ɩɨɦɟɳɟɧɢɹɦɢ�� ɝɞɟ� ɭɪɨɜɧɢ� ɲɭɦɚ� ɩɪɟɜɵɲɚɸɬ�

ɧɨɪɦɢɪɭɟɦɵɟ�ɡɧɚɱɟɧɢɹ� 

ɍɪɨɜɟɧɶ� ɡɜɭɤɚ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ȼɐ� ɧɟ� ɞɨɥɠɟɧ� ɩɪɟɜɵɲɚɬɶ� ��� ɞȻȺ�� ɜ� ɩɨɦɟɳɟɧɢɹɯ�� ɝɞɟ�

ɪɚɡɦɟɳɚɸɬɫɹ�ɚɝɪɟɝɚɬɵ��ɫɨɡɞɚɸɳɢɟ�ɩɨɜɵɲɟɧɧɵɣ�ɡɜɭɤɨɜɨɣ�ɮɨɧ��- ɧɟ�ɛɨɥɟɟ����ɞȻȺ� 

 ɉɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɪɚɛɨɬ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɉɗȼɆ� ɜ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɩɨɦɟɳɟɧɢɹɯ�

ɭɪɨɜɟɧɶ�ɜɢɛɪɚɰɢɢ�ɧɟ�ɞɨɥɠɟɧ�ɩɪɟɜɵɲɚɬɶ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ�ɜɢɛɪɚɰɢɢ�ɞɥɹ�ɪɚɛɨɱɢɯ�ɦɟɫɬ�

�ɤɚɬɟɝɨɪɢɹ� ��� ɬɢɩ� �ɜ��� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɟɣɫɬɜɭɸɳɢɦɢ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɦɢ�

ɧɨɪɦɚɬɢɜɚɦɢ�- Ɍɚɛɥɢɰɚ�10.6. 

Ɍɚɛɥɢɰɚ�10.6��ɉɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɡɧɚɱɟɧɢɹ�ɜɢɛɪɚɰɢɢ�ɪɚɛɨɱɢɯ�ɦɟɫɬ 

ɉɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɡɧɚɱɟɧɢɹ�ɜɢɛɪɚɰɢɢ�ɪɚɛɨɱɢɯ�ɦɟɫɬ�ɤɚɬɟɝɨɪɢɢ���- ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɬɢɩɚ��ɜ� 

ɋɪɟɞɧɟɝɟɨɦɟɬ-

ɪɢɱɟɫɤɢɟ�

ɱɚɫɬɨɬɵ� ɩɨɥɨɫ��

Ƚɰ 

ɉɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɡɧɚɱɟɧɢɹ�ɩɨ�ɨɫɹɦ�;R��<R��=R 

ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ ɜɢɛɪɨɫɤɨɪɨɫɬɢ 

ɦ�ɫ2 ɞȻ ɦ�ɫ�[����-2) ɞȻ 

����ɨɤɬ ����ɨɤɬ ����ɨɤɬ ����ɨɤɬ ����ɨɤɬ ����ɨɤɬ ����ɨɤɬ ����ɨɤɬ 
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Ʉɨɪɪɟɤɬɢɪɨ-

ɜɚɧɧɵɟ� ɢ�

ɷɤɜɢɜɚɥɟɧɬɧɵɟ�

ɤɨɪɪɟɤɬɢɪɨ-

ɜɚɧɧɵɟ�

ɡɧɚɱɟɧɢɹ� ɢ� ɢɯ�

ɭɪɨɜɧɢ 
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ɋɇ����������������-96 

Ⱦɥɹ� ɫɧɢɠɟɧɢɹ� � ɜɢɛɪɚɰɢɢ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ɨɛɨɪɭɞɨɜɚɧɢɟ�� ɚɩɩɚɪɚɬɵ� ɢ� ɩɪɢɛɨɪɵ� ± ɢɫɬɨɱɧɢɤɢ�

ɜɢɛɪɚɰɢɢ��ɧɟɨɛɯɨɞɢɦɨ�ɭɫɬɚɧɚɜɥɢɜɚɬɶ�ɧɚ�ɚɦɨɪɬɢɡɢɪɭɸɳɢɟ�ɩɪɨɤɥɚɞɤɢ�� 

11.2.4. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɨɫɜɟɳɟɧɢɸ�ɧɚ�ɪɚɛɨɱɢɯ�ɦɟɫɬɚɯ��ɨɛɨɪɭɞɨɜɚɧɧɵɯ�
ɉɗȼɆ 

Ɋɚɛɨɱɢɟ�ɫɬɨɥɵ�ɫɥɟɞɭɟɬ�ɪɚɡɦɟɳɚɬɶ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ��ɱɬɨɛɵ�ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɟ�ɬɟɪɦɢɧɚɥɵ�

ɛɵɥɢ�ɨɪɢɟɧɬɢɪɨɜɚɧɵ�ɛɨɤɨɜɨɣ�ɫɬɨɪɨɧɨɣ�ɤ�ɫɜɟɬɨɜɵɦ�ɩɪɨɟɦɚɦ��ɱɬɨɛɵ�ɟɫɬɟɫɬɜɟɧɧɵɣ�ɫɜɟɬ�ɩɚɞɚɥ�

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɫɥɟɜɚ� 

ɂɫɤɭɫɫɬɜɟɧɧɨɟ� ɨɫɜɟɳɟɧɢɟ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ɞɥɹ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɉɗȼɆ� ɞɨɥɠɧɨ�

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ� ɫɢɫɬɟɦɨɣ� ɨɛɳɟɝɨ� ɪɚɜɧɨɦɟɪɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ�� ȼ� ɩɨɦɟɳɟɧɢɹɯ�� ɜ� ɫɥɭɱɚɹɯ�

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɣ� ɪɚɛɨɬɵ� ɫ ɞɨɤɭɦɟɧɬɚɦɢ�� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ� ɫɢɫɬɟɦɵ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ�

ɨɫɜɟɳɟɧɢɹ� �ɤ� ɨɛɳɟɦɭ� ɨɫɜɟɳɟɧɢɸ� ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ� ɫɜɟɬɢɥɶɧɢɤɢ� ɦɟɫɬɧɨɝɨ�

ɨɫɜɟɳɟɧɢɹ��ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ�ɞɥɹ�ɨɫɜɟɳɟɧɢɹ�ɡɨɧɵ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɞɨɤɭɦɟɧɬɨɜ�� 

Ɉɫɜɟɳɟɧɧɨɫɬɶ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɫɬɨɥɚ�ɜ�ɡɨɧɟ�ɪɚɡɦɟɳɟɧɢɹ�ɪɚɛɨɱɟɝɨ�ɞɨɤɭɦɟɧɬɚ�ɞɨɥɠɧɚ�

ɛɵɬɶ� ���� - ���� ɥɤ�� Ɉɫɜɟɳɟɧɢɟ� ɧɟ� ɞɨɥɠɧɨ� ɫɨɡɞɚɜɚɬɶ� ɛɥɢɤɨɜ� ɧɚ� ɩɨɜɟɪɯɧɨɫɬɢ� ɷɤɪɚɧɚ��

Ɉɫɜɟɳɟɧɧɨɫɬɶ�ɩɨɜɟɪɯɧɨɫɬɢ�ɷɤɪɚɧɚ�ɧɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɛɨɥɟɟ�����ɥɤ� 

ɋɥɟɞɭɟɬ�ɨɝɪɚɧɢɱɢɜɚɬɶ�ɩɪɹɦɭɸ�ɛɥɟɫɬɤɨɫɬɶ�ɨɬ�ɢɫɬɨɱɧɢɤɨɜ�ɨɫɜɟɳɟɧɢɹ��ɩɪɢ�ɷɬɨɦ�ɹɪɤɨɫɬɶ�

ɫɜɟɬɹɳɢɯɫɹ� ɩɨɜɟɪɯɧɨɫɬɟɣ� �ɨɤɧɚ�� ɫɜɟɬɢɥɶɧɢɤɢ� ɢ� ɞɪ���� ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɩɨɥɟ� ɡɪɟɧɢɹ�� ɞɨɥɠɧɚ�

ɛɵɬɶ�ɧɟ�ɛɨɥɟɟ�����ɤɞ�ɦ2. 

ɋɥɟɞɭɟɬ�ɨɝɪɚɧɢɱɢɜɚɬɶ�ɨɬɪɚɠɟɧɧɭɸ�ɛɥɟɫɬɤɨɫɬɶ�ɧɚ�ɪɚɛɨɱɢɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ��ɷɤɪɚɧ��ɫɬɨɥ��

ɤɥɚɜɢɚɬɭɪɚ�ɢ�ɞɪ���ɡɚ�ɫɱɟɬ�ɩɪɚɜɢɥɶɧɨɝɨ�ɜɵɛɨɪɚ�ɬɢɩɨɜ�ɫɜɟɬɢɥɶɧɢɤɨɜ�ɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɪɚɛɨɱɢɯ�

ɦɟɫɬ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɢɫɬɨɱɧɢɤɚɦ� ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ�� ɩɪɢ� ɷɬɨɦ�

ɹɪɤɨɫɬɶ�ɛɥɢɤɨɜ�ɧɚ�ɷɤɪɚɧɟ�ɉɗȼɆ�ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ����ɤɞ�ɦ2 ɢ�ɹɪɤɨɫɬɶ�ɩɨɬɨɥɤɚ�ɧɟ�ɞɨɥɠɧɚ�

ɩɪɟɜɵɲɚɬɶ�����ɤɞ�ɦ2. 
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ɉɨɤɚɡɚɬɟɥɶ�ɞɢɫɤɨɦɮɨɪɬɚ�ɜ�ɩɨɦɟɳɟɧɢɹɯ�- ɧɟ�ɛɨɥɟɟ�15. 

əɪɤɨɫɬɶ�ɫɜɟɬɢɥɶɧɢɤɨɜ�ɨɛɳɟɝɨ�ɨɫɜɟɳɟɧɢɹ�ɜ�ɡɨɧɟ�ɭɝɥɨɜ�ɢɡɥɭɱɟɧɢɹ�ɨɬ����ɞɨ����ɝɪɚɞɭɫɨɜ�

ɫ�ɜɟɪɬɢɤɚɥɶɸ�ɜ�ɩɪɨɞɨɥɶɧɨɣ�ɢ�ɩɨɩɟɪɟɱɧɨɣ�ɩɥɨɫɤɨɫɬɹɯ�ɞɨɥɠɧɚ�ɫɨɫɬɚɜɥɹɬɶ�ɧɟ�ɛɨɥɟɟ�����ɤɞ�ɦ2, 

ɡɚɳɢɬɧɵɣ�ɭɝɨɥ�ɫɜɟɬɢɥɶɧɢɤɨɜ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ����ɝɪɚɞɭɫɨɜ� 

ɋɜɟɬɢɥɶɧɢɤɢ� ɦɟɫɬɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ� ɞɨɥɠɧɵ� ɢɦɟɬɶ� ɧɟ� ɩɪɨɫɜɟɱɢɜɚɸɳɢɣ� ɨɬɪɚɠɚɬɟɥɶ� ɫ�

ɡɚɳɢɬɧɵɦ�ɭɝɥɨɦ�ɧɟ�ɦɟɧɟɟ����ɝɪɚɞɭɫɨɜ� 

ɋɥɟɞɭɟɬ� ɨɝɪɚɧɢɱɢɜɚɬɶ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɹɪɤɨɫɬɢ� ɜ� ɩɨɥɟ� ɡɪɟɧɢɹ�

ɩɨɥɶɡɨɜɚɬɟɥɹ� ɉɗȼɆ�� ɩɪɢ� ɷɬɨɦ� ɫɨɨɬɧɨɲɟɧɢɟ� ɹɪɤɨɫɬɢ� ɦɟɠɞɭ� ɪɚɛɨɱɢɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɧɟ�

ɞɨɥɠɧɨ� ɩɪɟɜɵɲɚɬɶ� ���� - ����� ɚ� ɦɟɠɞɭ� ɪɚɛɨɱɢɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ� ɫɬɟɧ� ɢ�

ɨɛɨɪɭɞɨɜɚɧɢɹ�- 10:1. 

ȼ� ɤɚɱɟɫɬɜɟ� ɢɫɬɨɱɧɢɤɨɜ� ɫɜɟɬɚ� ɩɪɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɦ� ɨɫɜɟɳɟɧɢɢ� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ�

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�ɥɚɦɩɵ�ɬɢɩɚ�ɅȻ�ɢ� ɤɨɦɩɚɤɬɧɵɟ�ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ�ɥɚɦɩɵ�

�ɄɅɅ��� ȼ� ɫɜɟɬɢɥɶɧɢɤɚɯ� ɦɟɫɬɧɨɝɨ� ɨɫɜɟɳɟɧɢɹ� ɞɨɩɭɫɤɚɟɬɫɹ� ɩɪɢɦɟɧɟɧɢɟ� ɥɚɦɩ� ɧɚɤɚɥɢɜɚɧɢɹ�� ɜ�

ɬɨɦ�ɱɢɫɥɟ�ɝɚɥɨɝɟɧɧɵɯ� 

Ⱦɥɹ� ɨɫɜɟɳɟɧɢɹ� ɩɨɦɟɳɟɧɢɣ� ɫ� ɉɗȼɆ� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ� ɫɜɟɬɢɥɶɧɢɤɢ� ɫ�

ɡɟɪɤɚɥɶɧɵɦɢ� ɩɚɪɚɛɨɥɢɱɟɫɤɢɦɢ� ɪɟɲɟɬɤɚɦɢ�� ɭɤɨɦɩɥɟɤɬɨɜɚɧɧɵɦɢ� ɷɥɟɤɬɪɨɧɧɵɦɢ�

ɩɭɫɤɨɪɟɝɭɥɢɪɭɸɳɢɦɢ� ɚɩɩɚɪɚɬɚɦɢ �ɗɉɊȺ��� Ⱦɨɩɭɫɤɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɦɧɨɝɨɥɚɦɩɨɜɵɯ�

ɫɜɟɬɢɥɶɧɢɤɨɜ�ɫ�ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ�ɩɭɫɤɨɪɟɝɭɥɢɪɭɸɳɢɦɢ�ɚɩɩɚɪɚɬɚɦɢ��ɗɉɊȺ���ɫɨɫɬɨɹɳɢɦɢ�

ɢɡ�ɪɚɜɧɨɝɨ�ɱɢɫɥɚ�ɨɩɟɪɟɠɚɸɳɢɯ�ɢ�ɨɬɫɬɚɸɳɢɯ�ɜɟɬɜɟɣ� 

ɉɪɢɦɟɧɟɧɢɟ� ɫɜɟɬɢɥɶɧɢɤɨɜ� ɛɟɡ� ɪɚɫɫɟɢɜɚɬɟɥɟɣ� ɢ� ɷɤɪɚɧɢɪɭɸɳɢɯ� ɪɟɲɟɬɨɤ� ɧɟ�

ɞɨɩɭɫɤɚɟɬɫɹ� 

ɉɪɢ� ɨɬɫɭɬɫɬɜɢɢ� ɫɜɟɬɢɥɶɧɢɤɨɜ� ɫ� ɗɉɊȺ� ɥɚɦɩɵ� ɦɧɨɝɨɥɚɦɩɨɜɵɯ� ɫɜɟɬɢɥɶɧɢɤɨɜ� ɢɥɢ�

ɪɹɞɨɦ� ɪɚɫɩɨɥɨɠɟɧɧɵɟ� ɫɜɟɬɢɥɶɧɢɤɢ� ɨɛɳɟɝɨ� ɨɫɜɟɳɟɧɢɹ� ɫɥɟɞɭɟɬ� ɜɤɥɸɱɚɬɶ� ɧɚ� ɪɚɡɧɵɟ� ɮɚɡɵ�

ɬɪɟɯɮɚɡɧɨɣ�ɫɟɬɢ� 

Ɉɛɳɟɟ� ɨɫɜɟɳɟɧɢɟ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɥɸɦɢɧɟɫɰɟɧɬɧɵɯ� ɫɜɟɬɢɥɶɧɢɤɨɜ� ɫɥɟɞɭɟɬ�

ɜɵɩɨɥɧɹɬɶ�ɜ ɜɢɞɟ�ɫɩɥɨɲɧɵɯ�ɢɥɢ�ɩɪɟɪɵɜɢɫɬɵɯ�ɥɢɧɢɣ�ɫɜɟɬɢɥɶɧɢɤɨɜ��ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɫɛɨɤɭ�ɨɬ�

ɪɚɛɨɱɢɯ� ɦɟɫɬ�� ɩɚɪɚɥɥɟɥɶɧɨ� ɥɢɧɢɢ� ɡɪɟɧɢɹ� ɩɨɥɶɡɨɜɚɬɟɥɹ� ɩɪɢ� ɪɹɞɧɨɦ� ɪɚɫɩɨɥɨɠɟɧɢɢ�

ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ� ɬɟɪɦɢɧɚɥɨɜ�� ɉɪɢ� ɩɟɪɢɦɟɬɪɚɥɶɧɨɦ� ɪɚɫɩɨɥɨɠɟɧɢɢ� ɤɨɦɩɶɸɬɟɪɨɜ� ɥɢɧɢɢ�

ɫɜɟɬɢɥɶɧɢɤɨɜ� ɞɨɥɠɧɵ� ɪɚɫɩɨɥɚɝɚɬɶɫɹ� ɥɨɤɚɥɢɡɨɜɚɧɨ� ɧɚɞ� ɪɚɛɨɱɢɦ� ɫɬɨɥɨɦ� ɛɥɢɠɟ� ɤ� ɟɝɨ�

ɩɟɪɟɞɧɟɦɭ�ɤɪɚɸ��ɨɛɪɚɳɟɧɧɨɦɭ�ɤ�ɨɩɟɪɚɬɨɪɭ� 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɩɚɫɚ��Ʉɡ��ɞɥɹ�ɨɫɜɟɬɢɬɟɥɶɧɵɯ�ɭɫɬɚɧɨɜɨɤ�ɨɛɳɟɝɨ�ɨɫɜɟɳɟɧɢɹ�ɞɨɥɠɟɧ�

ɩɪɢɧɢɦɚɬɶɫɹ�ɪɚɜɧɵɦ����� 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɩɭɥɶɫɚɰɢɢ�ɧɟ�ɞɨɥɠɟɧ�ɩɪɟɜɵɲɚɬɶ���� 
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Ⱦɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɧɨɪɦɢɪɭɟɦɵɯ� ɡɧɚɱɟɧɢɣ� ɨɫɜɟɳɟɧɧɨɫɬɢ� ɜ� ɩɨɦɟɳɟɧɢɹɯ� ɞɥɹ�

ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɉɗȼɆ�ɫɥɟɞɭɟɬ�ɩɪɨɜɨɞɢɬɶ�ɱɢɫɬɤɭ�ɫɬɟɤɨɥ�ɨɤɨɧɧɵɯ�ɪɚɦ�ɢ�ɫɜɟɬɢɥɶɧɢɤɨɜ�ɧɟ�ɪɟɠɟ�

ɞɜɭɯ�ɪɚɡ�ɜ�ɝɨɞ�ɢ�ɩɪɨɜɨɞɢɬɶ�ɫɜɨɟɜɪɟɦɟɧɧɭɸ�ɡɚɦɟɧɭ�ɩɟɪɟɝɨɪɟɜɲɢɯ�ɥɚɦɩ� 

11.2.5. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɭɪɨɜɧɹɦ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ� ɩɨɥɟɣ� ɧɚ� ɪɚɛɨɱɢɯ�
ɦɟɫɬɚɯ��ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ɉɗȼɆ 

ȼɪɟɦɟɧɧɵɟ� ɞɨɩɭɫɬɢɦɵɟ� ɭɪɨɜɧɢ� ɗɆɉ�� ɫɨɡɞɚɜɚɟɦɵɯ� ɉɗȼɆ� ɧɚ� ɪɚɛɨɱɢɯ� ɦɟɫɬɚɯ�

ɩɨɥɶɡɨɜɚɬɟɥɟɣ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ������ 

ȼɪɟɦɟɧɧɵɟ�ɞɨɩɭɫɬɢɦɵɟ�ɭɪɨɜɧɢ�ɗɆɉ��ɫɨɡɞɚɜɚɟɦɵɯ�ɉɗȼɆ� 

ȼɪɟɦɟɧɧɵɟ� ɞɨɩɭɫɬɢɦɵɟ� ɭɪɨɜɧɢ� ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ� ɩɨɥɟɣ� �ɗɆɉ��� ɫɨɡɞɚɜɚɟɦɵɯ�

ɉɗȼɆ��ɧɟ�ɞɨɥɠɧɵ�ɩɪɟɜɵɲɚɬɶ�ɡɧɚɱɟɧɢɣ��ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɜ�Ɍɚɛɥɢɰɚ�10.7. 

Ɍɚɛɥɢɰɚ�10.7��ȼɪɟɦɟɧɧɵɟ�ɞɨɩɭɫɬɢɦɵɟ�ɭɪɨɜɧɢ�ɗɆɉ��ɫɨɡɞɚɜɚɟɦɵɟ�ɉɗȼɆ 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɚɪɚɦɟɬɪɨɜ���������������� ȼ

Ⱦɍ�ɗɆɉ� 

ɇɚɩɪɹɠɟɧ

ɧɨɫɬɶ� 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɨɥɹ���������� 

ɜ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ���Ƚɰ�- ��ɤȽɰ�������� 25 

ȼ�ɦ�� 

ɜ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ���ɤȽɰ�- ����ɤȽɰ����� 2,

��ȼ�ɦ� 

ɉɥɨɬɧɨɫɬ

ɶ� ɦɚɝ- 

ɧɢɬɧɨɝɨ�ɩɨɬɨɤɚ 

ɜ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ���Ƚɰ�- ��ɤȽɰ�������� 25

��ɧɌɥ� 

ɜ�ɞɢɚɩɚɡɨɧɟ�ɱɚɫɬɨɬ���ɤȽɰ�- ����ɤȽɰ����� 25 

ɧɌɥ� 

ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ�ɩɨɬɟɧɰɢɚɥ�ɷɤɪɚɧɚ�ɜɢɞɟɨɦɨɧɢɬɨɪɚ����� 50

��ȼ��� 

ɋɚɧɉɢɇ����������������-03 

11.2.6. Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɜɢɡɭɚɥɶɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ�ȼȾɌ��ɤɨɧɬɪɨɥɢɪɭɟɦɵɦ�
ɧɚ�ɪɚɛɨɱɢɯ�ɦɟɫɬɚɯ 

ɉɪɟɞɟɥɶɧɨ�ɞɨɩɭɫɬɢɦɵɟ�ɡɧɚɱɟɧɢɹ�ɜɢɡɭɚɥɶɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ȼȾɌ��ɤɨɧɬɪɨɥɢɪɭɟɦɵɟ�ɧɚ�

ɪɚɛɨɱɢɯ�ɦɟɫɬɚɯ��ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ��Ɍɚɛɥɢɰɚ�10.8. 

Ɍɚɛɥɢɰɚ�10.8��Ⱦɨɩɭɫɬɢɦɵɟ�ɜɢɡɭɚɥɶɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɭɫɬɪɨɣɫɬɜ�ɨɬɨɛɪɚɠɟɧɢɹ�ɢɧɮɨɪɦɚɰɢɢ 

  

ɩ�ɩ 

ɉɚɪɚɦɟɬɪɵ���������������� Ⱦɨɩɭɫɬɢɦɵɟ�

ɡɧɚɱɟɧɢɹ� 

  

əɪɤɨɫɬɶ�ɛɟɥɨɝɨ�ɩɨɥɹ������������������� ɇɟ�ɦɟɧɟɟ����ɤɞ�ɤɜ��ɦ� 

  

ɇɟɪɚɜɧɨɦɟɪɧɨɫɬɶ�ɹɪɤɨɫɬɢ�ɪɚɛɨɱɟɝɨ�ɩɨɥɹ� ɇɟ�ɛɨɥɟɟ���- 20%      
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Ʉɨɧɬɪɚɫɬɧɨɫɬɶ� � � � � �ɞɥɹ� � � � ɦɨɧɨɯɪɨɦɧɨɝɨ 

ɪɟɠɢɦɚ�������������������������������� 

ɇɟ�ɦɟɧɟɟ������������� 

  

ȼɪɟɦɟɧɧɚɹ� � ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ� � ɢɡɨɛɪɚɠɟɧɢɹ 

�ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɨɟ� ɢɡɦɟɧɟɧɢɟ� ɜɨ� ɜɪɟɦɟɧɢ 

ɹɪɤɨɫɬɢ�ɢɡɨɛɪɚɠɟɧɢɹ�ɧɚ�ɷɤɪɚɧɟ�ɞɢɫɩɥɟɹ� 

ɇɟ� ɞɨɥɠɧɚ�

ɮɢɤɫɢɪɨɜɚɬɶɫɹ��������������� 

  

ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ� � � � � � � � ɧɟɫɬɚɛɢɥɶɧɨɫɬɶ 

ɢɡɨɛɪɚɠɟɧɢɹ� � � � � � � � � � �ɧɟɩɪɟɞɧɚɦɟɪɟɧɧɵɟ 

ɢɡɦɟɧɟɧɢɹ� � � � � ɩɨɥɨɠɟɧɢɹ� � � � � ɮɪɚɝɦɟɧɬɨɜ 

ɢɡɨɛɪɚɠɟɧɢɹ�ɧɚ�ɷɤɪɚɧɟ����������������� 

ɇɟ�ɛɨɥɟɟ���[��(�-4L), 

ɝɞɟ� /� - ɩɪɨɟɤɬɧɨɟ����

ɪɚɫɫɬɨɹɧɢɟ�ɧɚɛɥɸɞɟɧɢɹ��ɦɦ��������������

 

Ⱦɥɹ�ɞɢɫɩɥɟɟɜ�ɧɚ�ɗɅɌ�ɱɚɫɬɨɬɚ�ɨɛɧɨɜɥɟɧɢɹ�ɢɡɨɛɪɚɠɟɧɢɹ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ����

Ƚɰ� ɩɪɢ� ɜɫɟɯ� ɪɟɠɢɦɚɯ� ɪɚɡɪɟɲɟɧɢɹ� ɷɤɪɚɧɚ�� ɝɚɪɚɧɬɢɪɭɟɦɵɯ� ɧɨɪɦɚɬɢɜɧɨɣ� ɞɨɤɭɦɟɧɬɚɰɢɟɣ� ɧɚ�

ɤɨɧɤɪɟɬɧɵɣ� ɬɢɩ� ɞɢɫɩɥɟɹ�� ɢ� ɧɟ� ɦɟɧɟɟ� ��� Ƚɰ� ɞɥɹ� ɞɢɫɩɥɟɟɜ� ɧɚ� ɩɥɨɫɤɢɯ� ɞɢɫɤɪɟɬɧɵɯ� ɷɤɪɚɧɚɯ�

�ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɢɯ��ɩɥɚɡɦɟɧɧɵɯ�ɢ�ɬ�ɩ��� ɋɚɧɉɢɇ����������������-03 

11.2.7. Ɉɛɳɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɪɚɛɨɱɢɯ� ɦɟɫɬ�
ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɉɗȼɆ 

ɉɪɢ� ɪɚɡɦɟɳɟɧɢɢ� ɪɚɛɨɱɢɯ� ɦɟɫɬ� ɫ� ɉɗȼɆ� ɪɚɫɫɬɨɹɧɢɟ� ɦɟɠɞɭ� ɪɚɛɨɱɢɦɢ� ɫɬɨɥɚɦɢ� ɫ�

ɜɢɞɟɨɦɨɧɢɬɨɪɚɦɢ��ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɬɵɥɚ�ɩɨɜɟɪɯɧɨɫɬɢ�ɨɞɧɨɝɨ�ɜɢɞɟɨɦɨɧɢɬɨɪɚ�ɢ�ɷɤɪɚɧɚ�ɞɪɭɝɨɝɨ�

ɜɢɞɟɨɦɨɧɢɬɨɪɚ��ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ�����ɦ��ɚ�ɪɚɫɫɬɨɹɧɢɟ�ɦɟɠɞɭ�ɛɨɤɨɜɵɦɢ�ɩɨɜɟɪɯɧɨɫɬɹɦɢ�

ɜɢɞɟɨɦɨɧɢɬɨɪɨɜ�- ɧɟ�ɦɟɧɟɟ�����ɦ� 

Ɋɚɛɨɱɢɟ� ɦɟɫɬɚ� ɫ� ɉɗȼɆ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ� ɬɜɨɪɱɟɫɤɨɣ� ɪɚɛɨɬɵ�� ɬɪɟɛɭɸɳɟɣ�

ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɭɦɫɬɜɟɧɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɢɥɢ� ɜɵɫɨɤɨɣ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɜɧɢɦɚɧɢɹ��

ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɢɡɨɥɢɪɨɜɚɬɶ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ�ɩɟɪɟɝɨɪɨɞɤɚɦɢ�ɜɵɫɨɬɨɣ�����- ����ɦ� 

ɗɤɪɚɧ�ɜɢɞɟɨɦɨɧɢɬɨɪɚ�ɞɨɥɠɟɧ�ɧɚɯɨɞɢɬɶɫɹ�ɨɬ�ɝɥɚɡ�ɩɨɥɶɡɨɜɚɬɟɥɹ�ɧɚ�ɪɚɫɫɬɨɹɧɢɢ�����- 

����ɦɦ��ɧɨ�ɧɟ�ɛɥɢɠɟ�����ɦɦ�ɫ�ɭɱɟɬɨɦ�ɪɚɡɦɟɪɨɜ�ɚɥɮɚɜɢɬɧɨ-ɰɢɮɪɨɜɵɯ�ɡɧɚɤɨɜ�ɢ�ɫɢɦɜɨɥɨɜ� 

Ʉɨɧɫɬɪɭɤɰɢɹ� ɪɚɛɨɱɟɝɨ� ɫɬɨɥɚ� ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɨɩɬɢɦɚɥɶɧɨɟ� ɪɚɡɦɟɳɟɧɢɟ� ɧɚ�

ɪɚɛɨɱɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɢɫɩɨɥɶɡɭɟɦɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɫ� ɭɱɟɬɨɦ� ɟɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɢ�

ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�� ɯɚɪɚɤɬɟɪɚ� ɜɵɩɨɥɧɹɟɦɨɣ� ɪɚɛɨɬɵ�� ɉɪɢ� ɷɬɨɦ� ɞɨɩɭɫɤɚɟɬɫɹ�

ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɪɚɛɨɱɢɯ� ɫɬɨɥɨɜ� ɪɚɡɥɢɱɧɵɯ� ɤɨɧɫɬɪɭɤɰɢɣ�� ɨɬɜɟɱɚɸɳɢɯ� ɫɨɜɪɟɦɟɧɧɵɦ�

ɬɪɟɛɨɜɚɧɢɹɦ� ɷɪɝɨɧɨɦɢɤɢ�� ɉɨɜɟɪɯɧɨɫɬɶ� ɪɚɛɨɱɟɝɨ� ɫɬɨɥɚ� ɞɨɥɠɧɚ� ɢɦɟɬɶ� ɤɨɷɮɮɢɰɢɟɧɬ�

ɨɬɪɚɠɟɧɢɹ�����- 0,7. 

Ʉɨɧɫɬɪɭɤɰɢɹ� ɪɚɛɨɱɟɝɨ� ɫɬɭɥɚ� �ɤɪɟɫɥɚ�� ɞɨɥɠɧɚ� ɨɛɟɫɩɟɱɢɜɚɬɶ� ɩɨɞɞɟɪɠɚɧɢɟ�

ɪɚɰɢɨɧɚɥɶɧɨɣ� ɪɚɛɨɱɟɣ� ɩɨɡɵ� ɩɪɢ� ɪɚɛɨɬɟ� ɧɚ� ɉɗȼɆ�� ɩɨɡɜɨɥɹɬɶ� ɢɡɦɟɧɹɬɶ� ɩɨɡɭ� ɫ� ɰɟɥɶɸ�

ɫɧɢɠɟɧɢɹ� ɫɬɚɬɢɱɟɫɤɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɦɵɲɰ� ɲɟɣɧɨ-ɩɥɟɱɟɜɨɣ� ɨɛɥɚɫɬɢ� ɢ� ɫɩɢɧɵ� ɞɥɹ�

ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ� ɪɚɡɜɢɬɢɹ� ɭɬɨɦɥɟɧɢɹ�� Ɍɢɩ� ɪɚɛɨɱɟɝɨ� ɫɬɭɥɚ� �ɤɪɟɫɥɚ�� ɫɥɟɞɭɟɬ� ɜɵɛɢɪɚɬɶ� ɫ�

ɭɱɟɬɨɦ�ɪɨɫɬɚ�ɩɨɥɶɡɨɜɚɬɟɥɹ��ɯɚɪɚɤɬɟɪɚ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ�ɫ�ɉɗȼɆ� 
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Ɋɚɛɨɱɢɣ� ɫɬɭɥ� �ɤɪɟɫɥɨ�� ɞɨɥɠɟɧ� ɛɵɬɶ� ɩɨɞɴɟɦɧɨ-ɩɨɜɨɪɨɬɧɵɦ�� ɪɟɝɭɥɢɪɭɟɦɵɦ� ɩɨ�

ɜɵɫɨɬɟ� ɢ� ɭɝɥɚɦ� ɧɚɤɥɨɧɚ� ɫɢɞɟɧɶɹ� ɢ� ɫɩɢɧɤɢ�� ɚ� ɬɚɤɠɟ� ɪɚɫɫɬɨɹɧɢɸ� ɫɩɢɧɤɢ� ɨɬ� ɩɟɪɟɞɧɟɝɨ� ɤɪɚɹ�

ɫɢɞɟɧɶɹ�� ɩɪɢ� ɷɬɨɦ� ɪɟɝɭɥɢɪɨɜɤɚ� ɤɚɠɞɨɝɨ� ɩɚɪɚɦɟɬɪɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɧɟɡɚɜɢɫɢɦɨɣ�� ɥɟɝɤɨ�

ɨɫɭɳɟɫɬɜɥɹɟɦɨɣ�ɢ�ɢɦɟɬɶ�ɧɚɞɟɠɧɭɸ�ɮɢɤɫɚɰɢɸ� 

ɉɨɜɟɪɯɧɨɫɬɶ� ɫɢɞɟɧɶɹ�� ɫɩɢɧɤɢ� ɢ� ɞɪɭɝɢɯ� ɷɥɟɦɟɧɬɨɜ� ɫɬɭɥɚ� �ɤɪɟɫɥɚ�� ɞɨɥɠɧɚ� ɛɵɬɶ�

ɩɨɥɭɦɹɝɤɨɣ�� ɫ� ɧɟɫɤɨɥɶɡɹɳɢɦ� ɫɥɚɛɨ� ɷɥɟɤɬɪɢɡɭɸɳɢɦɫɹ� ɢ� ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɵɦ� ɩɨɤɪɵɬɢɟɦ��

ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ�ɥɟɝɤɭɸ�ɨɱɢɫɬɤɭ�ɨɬ�ɡɚɝɪɹɡɧɟɧɢɣ� 

11.2.8. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɸ� ɪɚɛɨɱɢɯ� ɦɟɫɬ� ɫ�
ɉɗȼɆ�ɞɥɹ�ɩɨɥɶɡɨɜɚɬɟɥɟɣ 

ɉɨɦɟɳɟɧɢɹ� ɞɥɹ� ɪɚɛɨɬɵ� ɨɛɨɪɭɞɭɸɬɫɹ� ɨɞɧɨɦɟɫɬɧɵɦɢ� ɫɬɨɥɚɦɢ�� ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ�

ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɉɗȼɆ� 

Ʉɨɧɫɬɪɭɤɰɢɹ�ɨɞɧɨɦɟɫɬɧɨɝɨ�ɫɬɨɥɚ�ɞɥɹ�ɪɚɛɨɬɵ�ɫ�ɉɗȼɆ�ɞɨɥɠɧɚ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ� 

- ɞɜɟ� ɪɚɡɞɟɥɶɧɵɟ� ɩɨɜɟɪɯɧɨɫɬɢ�� ɨɞɧɚ� ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ� ɞɥɹ� ɪɚɡɦɟɳɟɧɢɹ� ɉɗȼɆ� ɫ�

ɩɥɚɜɧɨɣ� ɪɟɝɭɥɢɪɨɜɤɨɣ� ɩɨ� ɜɵɫɨɬɟ� ɜ� ɩɪɟɞɟɥɚɯ� ���� ± ���� ɦɦ� ɢ� ɜɬɨɪɚɹ� ± ɞɥɹ� ɤɥɚɜɢɚɬɭɪɵ� ɫ�

ɩɥɚɜɧɨɣ�ɪɟɝɭɥɢɪɨɜɤɨɣ�ɩɨ�ɜɵɫɨɬɟ�ɢ�ɭɝɥɭ�ɧɚɤɥɨɧɚ�ɨɬ���ɞɨ����ɝɪɚɞɭɫɨɜ�ɫ�ɧɚɞɟɠɧɨɣ�ɮɢɤɫɚɰɢɟɣ�ɜ�

ɨɩɬɢɦɚɥɶɧɨɦ�ɩɨɥɨɠɟɧɢɢ�����± ���ɝɪɚɞɭɫɨɜ�� 

- ɲɢɪɢɧɭ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɞɥɹ� ȼȾɌ� ɢ� ɤɥɚɜɢɚɬɭɪɵ� ɧɟ� ɦɟɧɟɟ� ���� ɦɦ� �ɲɢɪɢɧɚ� ɨɛɟɢɯ�

ɩɨɜɟɪɯɧɨɫɬɟɣ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɨɞɢɧɚɤɨɜɨɣ��ɢ�ɝɥɭɛɢɧɭ�ɧɟ�ɦɟɧɟɟ�����ɦɦ� 

- ɨɩɨɪɭ�ɩɨɜɟɪɯɧɨɫɬɟɣ�ɞɥɹ�ɉɗȼɆ�ɢɥɢ�ȼȾɌ�ɢ�ɞɥɹ�ɤɥɚɜɢɚɬɭɪɵ�ɧɚ�ɫɬɨɹɤ�� ɜ�ɤɨɬɨɪɨɦ�

ɞɨɥɠɧɵ� ɧɚɯɨɞɢɬɶɫɹ� ɩɪɨɜɨɞɚ� ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ� ɢ� ɤɚɛɟɥɶ� ɥɨɤɚɥɶɧɨɣ� ɫɟɬɢ�� Ɉɫɧɨɜɚɧɢɟ� ɫɬɨɹɤɚ�

ɫɥɟɞɭɟɬ�ɫɨɜɦɟɳɚɬɶ�ɫ�ɩɨɞɫɬɚɜɤɨɣ�ɞɥɹ�ɧɨɝ� 

- ɨɬɫɭɬɫɬɜɢɟ�ɹɳɢɤɨɜ� 

- ɭɜɟɥɢɱɟɧɢɟ� ɲɢɪɢɧɵ� ɩɨɜɟɪɯɧɨɫɬɟɣ� ɞɨ� ����� ɦɦ� ɩɪɢ� ɨɫɧɚɳɟɧɢɢ� ɪɚɛɨɱɟɝɨ� ɦɟɫɬɚ�

ɩɪɢɧɬɟɪɨɦ� 

ȼɵɫɨɬɚ� ɤɪɚɹ� ɫɬɨɥɚ�� ɨɛɪɚɳɟɧɧɨɝɨ� ɤ� ɪɚɛɨɬɚɸɳɟɦɭ� ɫ�ɉɗȼɆ�ɢ� ɜɵɫɨɬɚ�ɩɪɨɫɬɪɚɧɫɬɜɚ�

ɞɥɹ�ɧɨɝ�ɞɨɥɠɧɵ�ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɪɨɫɬɭ�ɨɩɟɪɚɬɨɪɚ�ɜ�ɨɛɭɜɢ�� 

ɉɪɢ� ɧɚɥɢɱɢɢ� ɜɵɫɨɤɨɝɨ� ɫɬɨɥɚ� ɢ� ɫɬɭɥɚ�� ɧɟɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ� ɪɨɫɬɭ� ɨɛɭɱɚɸɳɢɯɫɹ��

ɫɥɟɞɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɪɟɝɭɥɢɪɭɟɦɭɸ�ɩɨ�ɜɵɫɨɬɟ�ɩɨɞɫɬɚɜɤɭ�ɞɥɹ�ɧɨɝ� 

Ʌɢɧɢɹ� ɜɡɨɪɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɚ� ɰɟɧɬɪɭ� ɷɤɪɚɧɚ� ɢ� ɨɩɬɢɦɚɥɶɧɨɟ� ɟɟ�

ɨɬɤɥɨɧɟɧɢɟ�ɨɬ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɚ��ɩɪɨɯɨɞɹɳɟɝɨ�ɱɟɪɟɡ�ɰɟɧɬɪ�ɷɤɪɚɧɚ�ɜ�ɜɟɪɬɢɤɚɥɶɧɨɣ�ɩɥɨɫɤɨɫɬɢ�

ɧɟ�ɞɨɥɠɧɚ�ɩɪɟɜɵɲɚɬɶ��-��ɝɪɚɞɭɫɨɜ��ɞɨɩɭɫɬɢɦɨɟ��- ���ɝɪɚɞɭɫɨɜ� 

Ɋɚɛɨɱɟɟ� ɦɟɫɬɨ� ɫ� ɉɗȼɆ� ɨɛɨɪɭɞɭɸɬ� ɫɬɭɥɨɦ�� ɨɫɧɨɜɧɵɟ� ɪɚɡɦɟɪɵ� ɤɨɬɨɪɨɝɨ� ɞɨɥɠɧɵ�

ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ�ɪɨɫɬɭ�ɨɛɭɱɚɸɳɢɯɫɹ�ɜ�ɨɛɭɜɢ�� 
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11.2.9. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɟɞɢɰɢɧɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ�
ɩɨɥɶɡɨɜɚɬɟɥɟɣ�ɉɗȼɆ 

Ʌɢɰɚ�� ɪɚɛɨɬɚɸɳɢɟ� ɫ� ɉɗȼɆ� ɛɨɥɟɟ� ���� ɪɚɛɨɱɟɝɨ� ɜɪɟɦɟɧɢ� �ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨ�

ɫɜɹɡɚɧɧɵɟ�ɫ�ɷɤɫɩɥɭɚɬɚɰɢɟɣ�ɉɗȼɆ���ɞɨɥɠɧɵ�ɩɪɨɯɨɞɢɬɶ�ɨɛɹɡɚɬɟɥɶɧɵɟ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ�ɩɪɢ�

ɩɨɫɬɭɩɥɟɧɢɢ�ɧɚ�ɪɚɛɨɬɭ�ɢ�ɩɟɪɢɨɞɢɱɟɫɤɢɟ�ɦɟɞɢɰɢɧɫɤɢɟ�ɨɫɦɨɬɪɵ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɨɦ�ɩɨɪɹɞɤɟ� 

ɀɟɧɳɢɧɵ� ɫɨ� ɜɪɟɦɟɧɢ� ɭɫɬɚɧɨɜɥɟɧɢɹ� ɛɟɪɟɦɟɧɧɨɫɬɢ� ɩɟɪɟɜɨɞɹɬɫɹ� ɧɚ� ɪɚɛɨɬɵ�� ɧɟ�

ɫɜɹɡɚɧɧɵɟ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɉɗȼɆ��ɢɥɢ�ɞɥɹ�ɧɢɯ�ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ�ɜɪɟɦɹ�ɪɚɛɨɬɵ�ɫ�ɉɗȼɆ��ɧɟ�

ɛɨɥɟɟ� �-ɯ� ɱɚɫɨɜ� ɡɚ� ɪɚɛɨɱɭɸ� ɫɦɟɧɭ�� ɩɪɢ� ɭɫɥɨɜɢɢ� ɫɨɛɥɸɞɟɧɢɹ� ɝɢɝɢɟɧɢɱɟɫɤɢɯ� ɬɪɟɛɨɜɚɧɢɣ��

ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɋɚɧɉɢɇ� ��������������-���� Ɍɪɭɞɨɭɫɬɪɨɣɫɬɜɨ� ɛɟɪɟɦɟɧɧɵɯ� ɠɟɧɳɢɧ� ɫɥɟɞɭɟɬ�

ɨɫɭɳɟɫɬɜɥɹɬɶ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� 

11.2.10. Ɍɪɟɛɨɜɚɧɢɹ� ɤ� ɩɪɨɜɟɞɟɧɢɸ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ� ɫɚɧɢɬɚɪɧɨ-
ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɧɚɞɡɨɪɚ�ɢ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ�ɤɨɧɬɪɨɥɹ 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ� ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɢɣ� ɧɚɞɡɨɪ� ɡɚ� ɩɪɨɢɡɜɨɞɫɬɜɨɦ� ɢ�

ɷɤɫɩɥɭɚɬɚɰɢɟɣ�ɉɗȼɆ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɋɚɧɉɢɇ���������������-03. 

ɇɟ�ɞɨɩɭɫɤɚɟɬɫɹ�ɪɟɚɥɢɡɚɰɢɹ�ɢ� ɷɤɫɩɥɭɚɬɚɰɢɹ�ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ�

ɬɢɩɨɜ�ɉɗȼɆ��ɧɟ�ɢɦɟɸɳɢɯ�ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɡɚɤɥɸɱɟɧɢɹ� 

ɂɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɫɨɛɥɸɞɟɧɢɟɦ� ɬɪɟɛɨɜɚɧɢɣ� ɋɚɧɉɢɇ� ��������������-

���ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɟɣɫɬɜɭɸɳɟɣ�ɧɨɪɦɚɬɢɜɧɨɣ�ɞɨɤɭɦɟɧɬɚɰɢɟɣ� 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ� ɤɨɧɬɪɨɥɶ� ɡɚ� ɫɨɛɥɸɞɟɧɢɟɦ� ɫɚɧɢɬɚɪɧɵɯ� ɩɪɚɜɢɥ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�

ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ� ɢ� ɩɨɫɬɚɜɳɢɤɨɦ� ɉɗȼɆ�� ɚ� ɬɚɤɠɟ� ɩɪɟɞɩɪɢɹɬɢɹɦɢ� ɢ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ��

ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɦɢ� ɉɗȼɆ� ɜ� ɭɫɬɚɧɨɜɥɟɧɧɨɦ� ɩɨɪɹɞɤɟ�� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɞɟɣɫɬɜɭɸɳɢɦɢ�

ɫɚɧɢɬɚɪɧɵɦɢ�ɩɪɚɜɢɥɚɦɢ�ɢ�ɞɪɭɝɢɦɢ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ� 

11.2.11. Ɍɪɟɛɨɜɚɧɢɹ�ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɪɚɜɢɥɚɦɢ� ɭɫɬɪɨɣɫɬɜɚ� ɷɥɟɤɬɪɢɱɟɫɤɢɯ� ɭɫɬɚɧɨɜɨɤ� ɜ� ɩɨɦɟɳɟɧɢɹɯ�

ɛɟɡ� ɩɨɜɵɲɟɧɧɨɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɨɩɚɫɧɨɫɬɢ� ɡɚɡɟɦɥɟɧɢɸ� ɩɨɞɥɟɠɚɬ� ɬɨɤɨɩɪɢɟɦɧɢɤɢ� ɫ�

ɧɚɩɪɹɠɟɧɢɟɦ�Ut���ȼ�ɩɪɢ�ɩɟɪɟɦɟɧɧɨɦ�ɬɨɤɟ��ɚ�ɜ�ɩɨɦɟɳɟɧɢɹɯ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɷɥɟɤɬɪɢɱɟɫɤɨɣ�

ɨɩɚɫɧɨɫɬɶɸ�± ɬɨɤɨɩɪɢɟɦɧɢɤɢ�ɫ�ɧɚɩɪɹɠɟɧɢɟɦ�Ut��ȼ�ɩɪɢ�ɩɟɪɟɦɟɧɧɨɦ�ɬɨɤɟ��Ʉ�ɩɨɦɟɳɟɧɢɹɦ�ɫ�

ɩɨɜɵɲɟɧɧɨɣ� ɷɥɟɤɬɪɢɱɟɫɤɨɣ� ɨɩɚɫɧɨɫɬɶɸ� ɨɬɧɨɫɹɬɫɹ ɩɨɦɟɳɟɧɢɹ� ɫ� ɬɨɤɨɩɪɨɜɨɞɹɳɢɦɢ� ɩɨɥɚɦɢ�

ɢɥɢ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɬɨɤɨɩɪɨɜɨɞɹɳɟɣ� ɩɵɥɢ�� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɜɥɚɠɧɨɫɬɶɸ� �!����� ɢɥɢ� ɠɚɪɤɢɟ�

ɩɨɦɟɳɟɧɢɹ��!35qɋ���ɚ�ɬɚɤɠɟ�ɩɨɦɟɳɟɧɢɹ��ɝɞɟ�ɫɭɳɟɫɬɜɭɟɬ�ɨɩɚɫɧɨɫɬɶ�ɤɚɫɚɧɢɹ�ɬɨɤɨɩɪɢɟɦɧɢɤɨɜ�

ɢɥɢ�ɢɯ�ɷɥɟɦɟɧɬɨɜ� 
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11.2.12. Ɍɪɟɛɨɜɚɧɢɹ�ɩɨɠɚɪɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ɍɚɤ�ɤɚɤ�ɜ�ɩɨɦɟɳɟɧɢɢ�ɢɦɟɟɬɫɹ�ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ��ɫɥɟɞɨɜɚɬɟɥɶɧɨ��ɟɫɬɶ�ɨɩɚɫɧɨɫɬɶ�

ɜɨɡɝɨɪɚɧɢɹ��ɉɨ�ɤɥɚɫɫɢɮɢɤɚɰɢɢ�ɩɨɠɚɪɧɨɣ�ɨɩɚɫɧɨɫɬɢ�ɩɨɦɟɳɟɧɢɟ�ɨɬɞɟɥɚ�ɨɬɝɪɭɡɤɢ�ɨɬɧɨɫɢɬɫɹ�ɤ�

ɤɚɬɟɝɨɪɢɢ�B��ɬɚɤ�ɤɚɤ�ɬɚɦ�ɧɚɯɨɞɢɬɫɹ�ɦɟɛɟɥɶ��ɤɚɤ�ɦɹɝɤɚɹ��ɫɨɞɟɪɠɚɳɚɹ�ɨɛɢɜɤɭ�ɢ�ɩɨɪɨɥɨɧ��ɬɚɤ�ɢ�

ɢɡ� Ⱦɋɉ�� ɩɥɚɫɬɢɤɚ� ɢ� ɞɟɪɟɜɚ�� ɋɥɟɞɨɜɚɬɟɥɶɧɨ�� ɩɨɦɟɳɟɧɢɟ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɨɛɨɪɭɞɨɜɚɧɨ�

ɩɨɪɨɲɤɨɜɵɦ�ɨɝɧɟɬɭɲɢɬɟɥɟɦ��ɩɥɚɧɨɦ�ɷɜɚɤɭɚɰɢɢ�ɩɪɢ�ɩɨɠɚɪɟ�ɢ�ɚɩɬɟɱɤɨɣ�ɩɟɪɜɨɣ�ɩɨɦɨɳɢ��ȼ�

ɩɨɦɟɳɟɧɢɢ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɨɬɜɟɬɫɬɜɟɧɧɵɣ�ɡɚ�ɩɨɠɚɪɧɭɸ�ɛɟɡɨɩɚɫɧɨɫɬɶ� 

11.3. Ɍɢɩɨɜɨɣ� ɪɚɫɱɟɬ� ɜɢɛɪɨɢɡɨɥɹɰɢɢ� ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ�
ɚɝɪɟɝɚɬɚ 

ɉɪɢɜɟɞɟɧ� ɪɚɫɱɟɬ� ɨɩɨɪɧɨɣ� ɫɢɫɬɟɦɵ� ɜɢɛɪɨɢɡɨɥɹɰɢɢ� ɪɨɬɨɪɧɨɣ� ɦɚɲɢɧɵ� -  

ɜɟɧɬɢɥɹɬɨɪɚ� ɢ� � ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ�� ȼɟɧɬɢɥɹɬɨɪ� ɢ� ɷɥɟɤɬɪɨɩɪɢɜɨɞ� ɨɬɧɨɫɹɬɫɹ� ɤ� ɦɚɲɢɧɚɦ� ɫ�

ɤɨɧɫɬɪɭɤɬɢɜɧɨ�ɭɪɚɜɧɨɜɟɲɟɧɧɵɦɢ�ɞɜɢɠɭɳɢɦɢɫɹ�ɱɚɫɬɹɦɢ� 

ɉɨ� ȽɈɋɌ� ��������-��� ɞɨɥɠɧɨ� ɜɵɩɨɥɧɹɬɶɫɹ� ɭɫɥɨɜɢɟ� ɨɬɧɨɲɟɧɢɟ� ɱɚɫɬɨɬɵ�

ɜɵɧɭɠɞɟɧɧɵɯ�ɤɨɥɟɛɚɧɢɣ�ɚɝɪɟɝɚɬɚ�f ɤ�ɫɨɛɫɬɜɟɧɧɨɣ�ɱɚɫɬɨɬɟ�ɚɝɪɟɝɚɬɚ�f0 ɞɨɥɠɧɨ�ɛɵɬɶ�ɪɚɜɧɨ��� 
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(IM1081) 

ȺɂɊ��Ⱥ� 0,18 1200 0,79 56 0,62 4 4,6/4,7 
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Ɍɚɛɥɢɰɚ�10.10. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɟɧɬɢɥɹɬɨɪɚ ȼɈ-2,3-220 

Ɍɢɩ 

ɜɟɧɬɢɥɹɬɨɪɚ 
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ɉɨ� ɬɚɛɥ����� ɢɡ� ɫɩɪɚɜɨɱɧɢɤɚ� ©ɋɪɟɞɫɬɜɚ� ɡɚɳɢɬɵ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ� ɩɪɢ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢª� ɜɵɛɢɪɚɟɦ� ɬɢɩ� ɜɢɛɪɨɢɡɨɥɹɬɨɪɚ� ȺɄɋɋ� Ɇ-220ɫ� ɬɟɯɧɢɱɟɫɤɢɦɢ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

Ɍɚɛɥɢɰɚ�10.11��Ɍɟɯɧɢɱɟɫɤɢɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɢɛɪɨɢɡɨɥɹɬɨɪɚ  

ɇɨɦɢɧɚɥɶɧɚɹ�ɧɚɝɪɭɡɤɚ��ɇ ɀɟɫɬɤɨɫɬɶ��ɇ�ɦ 

ɋɬɚɬɢɱɟɫɤɚɹ Ⱦɢɧɚɦɢɱɟɫɤɚɹ 

Fz Fx Fy qz qx qy qz qx qy 

2156 1862 784 460,6 245 73,5 980 294 274,4 
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ɯɨɞ��ɦ 

ɑɚɫ

ɬɨɬɚ�

ɫɨɛɫɬɜɟɧɧɵɯ�

ɤɨɥɟɛɚɧɢɣ�f0z, 

Ƚɰ 

0,6 

2 0 0 
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12. ɁȺɄɅɘɑȿɇɂȿ 

 ȼ� ɩɪɢɜɟɞɟɧɧɨɦ� ɞɢɩɥɨɦɧɨɦ� ɩɪɨɟɤɬɟ� ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ� ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɨɜ� ɩɨ� ɊɀȾ� Ȼɵɥɨ� ɩɪɨɜɟɞɟɧɨ� ɨɛɫɥɟɞɨɜɚɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ�

ɈɈɈ�©Ƚɚɡɩɪɨɦɬɪɚɧɫª��ɜ�ɯɨɞɟ�ɤɨɬɨɪɨɝɨ�ɛɵɥɢ�ɜɵɹɜɥɟɧɵ�ɧɟɞɨɫɬɚɬɤɢ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɭɩɪɚɜɥɟɧɢɹ�

ɩɟɪɟɜɨɡɤɚɦɢ�� ȼ� ɪɚɡɞɟɥɟ� ɤɨɧɰɟɩɬɭɚɥɶɧɨɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɪɚɡɪɚɛɨɬɚɧɵ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�

ɦɨɞɟɥɢ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ�� ɨɩɢɫɚɧɢɟ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɞɟɣɫɬɜɢɣ�

ɦɨɞɭɥɟɣ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɢ� ɞɢɫɩɟɬɱɟɪɚ�� ɪɚɡɪɚɛɨɬɚɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɦɨɞɟɥɶ�

ɫɢɫɬɟɦɵ��ɫɬɪɭɤɬɭɪɚ�ɩɪɨɝɪɚɦɦɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɢ�ɚɪɯɢɬɟɤɬɭɪɚ�ɫɢɫɬɟɦɵ��Ʉɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɸɬ�

ɭɫɬɪɚɧɢɬɶ�ɜɵɹɜɥɟɧɧɵɟ�ɧɟɞɨɫɬɚɬɤɢ�ɢ�ɭɥɭɱɲɢɬɶ�ɩɪɨɰɟɫɫ�ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɰɟɥɨɦ��

ɇɚ� ɷɬɚɩɟ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɷɬɚɩɚ� ɪɚɡɪɚɛɨɬɤɢ� ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɚɧɵ� ɚɥɝɨɪɢɬɦɵ� ɢɦɢɬɚɰɢɨɧɧɨɣ�

ɦɨɞɟɥɢ� ɢ� ɛɥɨɱɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ, ɫɰɟɧɚɪɢɣ� ɞɢɚɥɨɝɨɜɨɝɨ� ɢɧɬɟɪɮɟɣɫɚ�

ɩɨɥɶɡɨɜɚɬɟɥɹ� ± ɞɢɫɩɟɬɱɟɪɚ�� ɚ� ɬɚɤɠɟ� ɪɚɡɪɚɛɨɬɚɧɵ� ɷɤɪɚɧɧɵɟ� ɮɨɪɦɵ� ɢɧɬɟɪɮɟɣɫɚ� ɫɢɫɬɟɦɵ�

ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɇɚ� ɷɬɚɩɟ� ɪɚɛɨɱɟɝɨ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɪɚɡɪɚɛɨɬɚɧ� ɩɪɨɝɪɚɦɦɧɵɣ� ɤɨɞ 

ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ�� ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ� ɪɚɛɨɬɭ� ɫ� ɩɚɪɚɦɟɬɪɚɦɢ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ�� ɫ�

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɫɬɚɧɰɢɢ� ɢ� ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ� ɢ� ɤɨɞ� ɡɚɩɢɫɢ� ɞɚɧɧɵɯ� ɜ� ɮɚɣɥ�� ɫɨɡɞɚɸɳɢɣ�

ɨɬɱɟɬɵ� ɩɨ� ɩɟɪɟɜɨɡɤɚɦ� ɢ� ɫɬɚɧɰɢɹɦ�� ȼ� ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ� ɱɚɫɬɢ� ɞɢɩɥɨɦɧɨɝɨ� ɩɪɨɟɤɬɚ�

ɪɚɫɫɦɨɬɪɟɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɚ� ɨɪɝɚɧɢɡɚɰɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ�� ɚɧɚɥɢɡ�

ɢɦɢɬɚɰɢɨɧɧɨɣ� ɦɨɞɟɥɢ� ɫɢɫɬɟɦɵ� ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ�� ɢɫɫɥɟɞɨɜɚɧɵ� ɩɚɤɟɬɵ�

ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ��ɚ�ɬɚɤɠɟ�ɩɪɨɜɟɞɟɧɢɟ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɧɚ�ɬɟɫɬɨɜɵɯ�ɩɪɢɦɟɪɚɯ�ɢ�

ɢɫɫɥɟɞɨɜɚɧɢɟ� ɪɚɛɨɬɵ� ɞɢɫɩɟɬɱɟɪɚ� ɫ� ɦɨɞɟɥɶɸ�� ɉɪɨɜɟɞɟɧɚ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɚɹ�

ɨɰɟɧɤɚ� ɩɪɨɟɤɬɚ ɜɧɟɞɪɟɧɢɹ� ɫɢɫɬɟɦɵ�� ɜɯɨɞɟ� ɤɨɬɨɪɨɣ� ɛɵɥɚ� ɪɚɫɫɱɢɬɚɧɚ� ɫɬɨɢɦɨɫɬɶ� ɩɪɨɟɤɬɚ�

ɜɧɟɞɪɟɧɢɹ� ɫɢɫɬɟɦɵ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɤ� ɫɟɪɵ� ɜ ɈɈɈ «Ƚɚɡɩɪɨɦɬɪɚɧɫª�� ȼ� ɪɚɡɞɟɥɟ�

ɩɪɨɦɵɲɥɟɧɧɨɣ� ɷɤɨɥɨɝɢɢ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɵɥ� ɩɪɨɜɟɞɟɧ� ɚɧɚɥɢɡ� ɬɪɟɛɨɜɚɧɢɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɜ�

ɩɨɦɟɳɟɧɢɢ�ɨɩɟɪɚɬɨɪɨɜ�ɫɢɫɬɟɦɵ ɢ�ɪɚɫɱɟɬ�ɜɢɛɪɨɢɡɨɥɹɰɢɢ�ɜɟɧɬɢɥɹɰɢɨɧɧɨɝɨ�ɚɝɪɟɝɚɬɚ.  
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13. ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 

���ȿɦɟɥɶɹɧɨɜ�ȼ�ȼ���əɫɢɧɨɜɫɤɢɣ�ɋ�ɂ� 

  ȼɜɟɞɟɧɢɟ� ɜ� ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ� ɢɦɢɬɚɰɢɨɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɫɥɨɠɧɵɯ� ɞɢɫɤɪɟɬɧɵɯ�

ɫɢɫɬɟɦ�ɢ�ɩɪɨɰɟɫɫɨɜ��əɡɵɤ�ɊȾɈ��± Ɇ���©ȺɇȼɂɄª��������± ����ɫ���ɢɥ� 136. 

 

���Ʉɟɥɶɬɨɧ�ȼ���Ʌɨɭ�Ⱥ� 

ɂɦɢɬɚɰɢɨɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ�� Ʉɥɚɫɫɢɤɚ� &6�� �-ɟ� ɢɡɞ�� ± ɋɉɛ��� ɉɢɬɟɪ�� Ʉɢɟɜ��

ɂɡɞɚɬɟɥɶɫɤɚɹ�ɝɪɭɩɩɚ�%+9��������± ����ɫ���ɢɥ� 

 

���Ɍɨɦɚɲɟɜɫɤɢɣ�ȼ���ɀɞɚɧɨɜɚ�ȿ� 

ɂɦɢɬɚɰɢɨɧɧɨɟ�ɦɨɞɟɥɢɜɨɜɚɧɢɟ�ɜ�ɫɪɟɞɟ�*366��± Ɇ���Ȼɟɫɬɫɟɥɥɟɪ��������± ����ɫ� 

 

���ɑɟɪɟɦɧɵɯ�ɋ�ȼ��ɢ�ɞɪ� 

ɋɬɪɭɤɬɭɪɧɵɣ�ɚɧɚɥɢɡ�ɫɢɫɬɟɦ��,'()�± ɬɟɯɧɨɥɨɝɢɢ��ɋ�ȼ��ɑɟɪɟɦɧɵɯ��ɂ�Ɉ��ɋɟɦɟɧɨɜ��ȼ�ɋ��

Ɋɭɱɤɢɧ�� ± Ɇ���Ɏɢɧɚɧɫɵ� ɢ� ɫɬɚɬɢɫɬɢɤɚ�� ������ ± ���� ɫ��� ɢɥ�� ± �ɉɪɢɤɥɚɞɧɵɟ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�

ɬɟɯɧɨɥɨɝɢɢ�� 

 

5. Ʉɚɪɩɨɜ�ɘ� 

ɂɦɢɬɚɰɢɨɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɫɢɫɬɟɦ�� ȼɜɟɞɟɧɢɟ� ɜ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɫ� $Q\/RJLF��� ± 

ɋɉɛ���Ȼɏȼ�± ɉɟɬɟɪɛɭɪɝ��������± ���ɫ���ɢɥ� 

 

6. ɍɩɪɚɜɥɟɧɢɟ� ɩɚɪɤɚɦɢ� ɜɚɝɨɧɨɜ� ɫɬɪɚɧ� ɋɇȽ� ɢ� Ȼɚɥɬɢɢ� ɧɚ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝɚɯ�

Ɋɨɫɫɢɢ�� ɍɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ɞɥɹ� ɜɭɡɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɟɝɨ� ɬɪɚɧɫɩɨɪɬɚ�� ȼ�ɂ�Ʉɨɜɚɥɺɜ��

ɋ�ɘ�ȿɥɢɫɟɟɜ��Ⱥ�Ɍ�Ɉɫɶɦɢɧɢɧ�ɢ�ɞɪ���ɉɨɞ�ɪɟɞ��ȼ�ɂ�Ʉɨɜɚɥɺɜɚ��ɋ�ɂ�ȿɥɢɫɟɟɜɚ��ȿ�ɘ�Ɇɨɤɟɣɱɟɜɚ�- 

Ɇ���Ɇɚɪɲɪɭɬ�������- 245 ɫ. 

 

7. ȽɈɋɌ� ������-���� ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� Ʉɨɦɩɥɟɤɫ� ɫɬɚɧɞɚɪɬɨɜ� ɧɚ�

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɫɬɟɦɵ��Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɫɬɟɦɵ��ɋɬɚɞɢɢ�ɫɨɡɞɚɧɢɹ� 

 

8. ȽɈɋɌ� ������-���� ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� Ʉɨɦɩɥɟɤɫ� ɫɬɚɧɞɚɪɬɨɜ� ɧɚ�

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɫɬɟɦɵ��Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɫɬɟɦɵ��Ɍɟɪɦɢɧɵ�ɢ�ɨɩɪɟɞɟɥɟɧɢɹ� 

 

9. ȽɈɋɌ� ������-���� ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� ȼɢɞɵ� ɢɫɩɵɬɚɧɢɣ�

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɫɢɫɬɟɦ� 
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10. ȽɈɋɌ� ������-���� ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ�� ȼɢɞɵ�� ɤɨɦɩɥɟɤɬɧɨɫɬɶ� ɢ�

ɨɛɨɡɧɚɱɟɧɢɟ�ɞɨɤɭɦɟɧɬɨɜ�ɩɪɢ�ɫɨɡɞɚɧɢɢ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ�ɫɢɫɬɟɦ�� 

 

11. ɊȾ� ��-����������� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ�� ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ��

Ʉɨɦɩɥɟɤɫ� ɫɬɚɧɞɚɪɬɨɜ� ɧɚ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ� ɫɢɫɬɟɦɵ�� Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ� ɫɢɫɬɟɦɵ��

Ɍɪɟɛɨɜɚɧɢɹ�ɤ�ɫɨɞɟɪɠɚɧɢɸ�ɞɨɤɭɦɟɧɬɨɜ� 

 

12. ISO 12207 (ȽɈɋɌ� Ɋ� ɂɋɈ�ɆɗɄ� �����-99��� ɉɪɨɰɟɫɫɵ� ɠɢɡɧɟɧɧɨɝɨ� ɰɢɤɥɚ�

ɩɪɨɝɪɚɦɦɧɵɯ�ɫɪɟɞɫɬɜ� 

 

13. ISO 9000-�������� ɋɬɚɧɞɚɪɬɵ� ɜ� ɨɛɥɚɫɬɢ� ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�

ɤɚɱɟɫɬɜɨɦ� ɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɤɚɱɟɫɬɜɚ�� ɑɚɫɬɶ� ��� Ɋɭɤɨɜɨɞɹɳɢɟ� ɩɨɥɨɠɟɧɢɹ� ɩɨ� ɩɪɢɦɟɧɟɧɢɸ�

ɫɬɚɧɞɚɪɬɚ�,62������ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ��ɩɨɫɬɚɜɤɟ�ɢ�ɨɛɫɥɭɠɢɜɚɧɢɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ� 

 

14. ,62� ����������� ɋɢɫɬɟɦɚ� ɤɚɱɟɫɬɜɚ�� Ɇɨɞɟɥɶ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɤɚɱɟɫɬɜɚ� ɩɪɢ�

ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ��ɪɚɡɪɚɛɨɬɤɟ��ɩɪɨɢɡɜɨɞɫɬɜɟ��ɦɨɧɬɚɠɟ�ɢ�ɨɛɫɥɭɠɢɜɚɧɢɢ� 

 

15. Ⱥɪɫɟɧɶɟɜ� ȼ�� ȼ��� ɋɚɠɢɧ� ɘ�� Ȼ��� Ɇɟɬɨɞɢɱɟɫɤɢɟ� ɭɤɚɡɚɧɢɹ� ɤ� ɜɵɩɨɥɧɟɧɢɸ�

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ� ɱɚɫɬɢ� ɞɢɩɥɨɦɧɵɯ� ɩɪɨɟɤɬɨɜ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɩɪɨɝɪɚɦɦɧɨɣ�

ɩɪɨɞɭɤɰɢɢ��Ɇ� ɆȽɌɍ������ 

 

16. ɋɦɢɪɧɨɜ� ɋ�� ȼ�� �� ɍɱɟɛɧɨɟ� ɩɨɫɨɛɢɟ� ɩɨ� ɜɵɩɨɥɧɟɧɢɸ� ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ� ± 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɱɚɫɬɢ�ɞɢɩɥɨɦɧɵɯ�ɩɪɨɟɤɬɨɜ�ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ�ɩɪɨɮɢɥɹ��Ɇ�ɆȽɌɍ������ 

 

17. ɋɚɧɉɢɇ� �����/2.4.1340-03 ©Ƚɢɝɢɟɧɢɱɟɫɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɩɟɪɫɨɧɚɥɶɧɵɦ�

ɷɥɟɤɬɪɨɧɧɨ- ɜɵɱɢɫɥɢɬɟɥɶɧɵɦ�ɦɚɲɢɧɚɦ�ɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɪɚɛɨɬɵª� 

 

18. Ƚɇ�������1338 ± 03 ©Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɧɨɪɦɚɬɢɜɵ ɉȾɄ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɜ�

ɚɬɦɨɫɮɟɪɧɨɦ�ɜɨɡɞɭɯɟª��Ɇ�-Ɇɢɧɡɞɪɚɜ�ɊɎ������ɝ� 

 

19. ɋɩɪɚɜɨɱɧɢɤ� ©ɋɪɟɞɫɬɜɚ� ɡɚɳɢɬɵ� ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ� ɩɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢª-

Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ������� 
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