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ȼȼȿȾȿɇɂȿ 
ɂɧɮɪɚɫɬɪɭɤɬɭɪɧɨɟ� ɪɚɡɜɢɬɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɫɨɨɬɜɟɬɫɬ-

ɜɭɸɳɟɟ�ɞɢɧɚɦɢɤɟ�ɨɛɴɟɦɨɜ�ɩɟɪɟɜɨɡɨɱɧɨɣ�ɪɚɛɨɬɵ, ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɭɫɥɨɜɢɟɦ 
ɷɮɮɟɤɬɢɜɧɨɝɨ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɜɫɟɣ�ɨɬɪɚɫɥɢ. ɉɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɬɟɯɧɢɱɟ-
ɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɨɛɫɥɭ-
ɠɢɜɚɧɢɟ� ɩɪɢɛɵɜɚɸɳɢɯ�ɝɪɭɡɨɜɵɯ�ɢ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɩɨɟɡɞɨɜ� ɫ�ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɩɪɨɫɬɨɹɦɢ�ɢ�ɡɚɞɟɪɠɤɚɦɢ, ɮɨɪɦɢɪɭɸɬ�ɢɦɢɞɠɟɜɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɹ�ɨ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɟ�ɤɚɤ�ɤɥɢɟɧɬɨɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ�ɜɢɞɟ�ɬɪɚɧɫɩɨɪɬɚ, ɫɩɨɫɨɛɧɨɦ�ɨɛɟɫɩɟɱɢɬɶ 
ɛɟɡɨɩɚɫɧɭɸ�ɢ�ɧɚɞɺɠɧɭɸ�ɞɨɫɬɚɜɤɭ�ɝɪɭɡɨɜ�ɢ�ɩɚɫɫɚɠɢɪɨɜ.  

ȼ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɨɬ�ɥɸɛɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɤɨɦɩɚɧɢɢ�ɤɥɢɟɧɬ�ɨɠɢ-
ɞɚɟɬ�ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ, ɩɪɢ�ɤɨɬɨɪɨɦ�ɟɝɨ�ɡɚɩɪɨɫɵ�ɛɟɡɭɫɥɨɜɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬɫɹ. ɉɪɢ�ɷɬɨɦ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ, ɩɨɬɟɧ-
ɰɢɚɥɶɧɨ� ɢ� ɪɟɚɥɶɧɨ� ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ� ɧɚ� ɫɪɨɤɢ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ, ɫ� ɩɨɡɢɰɢɢ 
ɤɥɢɟɧɬɚ�ɹɜɥɹɟɬɫɹ�ɡɚɛɨɬɨɣ�ɩɟɪɟɜɨɡɱɢɤɚ. ȼ�ɷɬɨɦ�ɨɬɧɨɲɟɧɢɢ�ɨɛɟɫɩɟɱɟɧɢɟ�ɩɟ-
ɪɟɜɨɡɤɢ� ɜɫɟɦɢ�ɧɟɨɛɯɨɞɢɦɵɦɢ�ɪɟɫɭɪɫɚɦɢ, ɤɨɬɨɪɵɟ� ɩɨɬɪɟɛɭɸɬɫɹ�ɞɥɹ� ɟɺ� ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ, í�ɭɫɥɨɜɢɟ�ɜɵɩɨɥɧɢɦɨɟ� ɢ�ɜɟɫɶɦɚ�ɡɧɚɱɢɦɨɟ, 
ɫɩɨɫɨɛɧɨɟ� ɫɭɳɟɫɬɜɟɧɧɨ� ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɭɫɥɭɝɢ. ɂɡɦɟɧɟ-
ɧɢɟ�ɫɬɪɭɤɬɭɪɵ�ɜɚɝɨɧɨɩɨɬɨɤɚ, ɜ�ɤɨɬɨɪɨɦ�ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɞɨɥɹ�ɩɪɢɜɚɬɧɵɯ�ɜɚ-
ɝɨɧɨɜ� ɢ� ɤɨɧɬɟɣɧɟɪɨɜ, ɩɨɜɵɲɟɧɢɟ� ɫɤɨɪɨɫɬɟɣ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɢ� ɧɚɝɪɭɡɤɢ 
ɧɚ�ɨɫɶ� ɩɪɢɜɨɞɹɬ� ɤ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɪɨɜɟɞɟɧɢɹ� ɤɨɦɩɥɟɤɫɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ, 
ɜɵɜɨɞɹɳɢɯ� ɫɬɚɧɰɢɢ� ɢ� ɭɡɥɵ� ɧɚ� ɧɨɜɵɣ� ɭɪɨɜɟɧɶ, ɭɫɢɥɢɜɚɸɬ� ɤɨɧɤɭɪɟɧɬɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɢ, ɫ�ɞɪɭɝɨɣ�ɫɬɨɪɨɧɵ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɬ�ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɦɭ�ɤɨɨɩɟɪɢɪɨɜɚɧɧɨɦɭ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ�ɫ�ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɦ, ɦɨɪɫɤɢɦ�ɢ�ɜɨɡɞɭɲɧɵɦ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ.   

ɇɚɭɱɧɵɟ�ɢɡɵɫɤɚɧɢɹ�ɚɜɬɨɪɨɜ�ɩɭɛɥɢɤɭɟɦɵɯ�ɜ�ɞɚɧɧɨɦ�ɫɛɨɪɧɢɤɟ�ɫɬɚɬɟɣ�ɩɨ-
ɫɜɹɳɟɧɵ� ɚɤɬɭɚɥɶɧɨɣ� ɩɪɨɛɥɟɦɧɨɣ� ɬɟɦɚɬɢɤɟ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɧɨɝɨ�ɩɨɬɟɧɰɢɚɥɚ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɧɢɡɤɨ-
ɡɚɬɪɚɬɧɨɟ�ɢ�ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɨɟɡɞɨ-, ɩɚɫɫɚɠɢɪɨ-, ɜɚɝɨɧɨ- 
ɢ�ɝɪɭɡɨɩɨɬɨɤɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɹɯ.   
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ɊȺɐɂɈɇȺɅɖɇȺə�ɈɊȽȺɇɂɁȺɐɂə�ɅɈȽɂɋɌɂɑȿɋɄɂɏ�ɈɉȿɊȺɐɂɃ 
ɇȺ�ɌɊȺɇɋɉɈɊɌɇɈ�ɋɄɅȺȾɋɄɂɏ�ɄɈɆɉɅȿɄɋȺɏ 

 
Ɋɚɫɫɦɨɬɪɟɧɵ� ɨɫɨɛɟɧɧɨɫɬɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ-

ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɪɹɦɨɣ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ. Ɉɩɪɟɞɟɥɟɧɵ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ, ɚ�ɬɚɤɠɟ 
ɨɱɟɪɟɞɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɮɚɤɬɨɪɵ, 
ɨɤɚɡɵɜɚɸɳɢɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɡɚɞɟɪɠɤɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɧɚ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ, ɩɪɟɞɥɨɠɟɧɵ� ɦɟɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ� ɭɫɤɨɪɢɬɶ 
ɩɪɨɰɟɫɫ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɧɚ�ɫɤɥɚɞɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɝɪɭɡɨɜɨɣ�ɫɬɚɧɰɢɢ. 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɨɟ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ�ɫɤɥɚɞɫɤɢɯ�ɤɨɦɩɥɟɤ-

ɫɨɜ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɚɫɩɟɤɬɨɦ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɝɪɭɡɨɜɵɯ�ɩɟɪɟɜɨɡɨɤ. Ƚɪɭɡɨɜɵɟ 
ɫɬɚɧɰɢɢ� ɢɝɪɚɸɬ�ɤɥɸɱɟɜɭɸ�ɪɨɥɶ�ɜ�ɷɬɨɦ�ɩɪɨɰɟɫɫɟ, ɩɨɫɤɨɥɶɤɭ�ɨɧɢ�ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ�ɤɨɨɪɞɢɧɚɰɢɸ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɬɚɤɢɯ�ɤɚɤ�ɚɜɬɨɦɨɛɢɥɶɧɵɣ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɜɨɞɧɵɣ�ɢ�ɜɨɡɞɭɲɧɵɣ (ɪɢɫɭɧɨɤ 1). 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɝɨ� ɤɨɦɩɥɟɤɫɚ� ɝɪɭɡɨɜɨɣ� ɫɬɚɧ-
ɰɢɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɪɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɢ 
ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɟ� ɱɚɫɬɨ� ɢɦɟɸɬ� ɞɢɧɚɦɢɱɟɫɤɢ� ɜɚɪɢɚɬɢɜ-
ɧɵɟ� ɩɚɪɚɦɟɬɪɵ [1]. Ⱦɥɹ� ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ� ɨɩɢɫɚɧɢɹ� ɞɚɧɧɵɯ� ɜɨɩɪɨɫɨɜ� ɪɚɫ-
ɫɦɨɬɪɢɦ�ɩɪɢɦɟɧɟɧɢɟ�ɩɨɥɨɠɟɧɢɣ�ɚɩɩɚɪɚɬɚ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
�ɌɆɈ). ɉɨ� ɩɪɢɧɹɬɨɣ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɌɆɈ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɜɢɞɨɜ� ɬɪɚɧɫ-
ɩɨɪɬɚ�ɫɤɥɚɞɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɜɢɞɟ�ɡɚɦɤɧɭɬɨɣ�ɫɟɬɢ�ɫ 
ɜɟɪɨɹɬɧɨɫɬɹɦɢ�ɨɛɫɥɭɠɢɜɚɧɢɹ [2]. 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɨɪɹɞɤɚ� ɜɵɩɨɥɧɟɧɢɹ� ɷɥɟɦɟɧɬɨɜ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɰɟɩɢ�ɌɋɄ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɢɡɭɱɟɧɢɟ�ɫɩɟɰɢɮɢɤɢ�ɤɚɠɞɨɝɨ�ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ 
ɢ�ɨɫɨɛɟɧɧɨɫɬɢ�ɝɪɭɡɨɜ, ɤɨɬɨɪɵɟ�ɨɧɢ�ɞɨɫɬɚɜɥɹɸɬ. 

mailto:o_chislov@mail.ru
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Ɋɢɫɭɧɨɤ 1 – Ɉɫɧɨɜɧɵɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ 

ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɢɯ�ɤɨɦɩɥɟɤɫɨɜ 
Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɬɟɯɧɢɱɟɫɤɢ� ɪɟɧɬɚɛɟɥɶɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ 

ɌɋɄ� ɧɟɨɛɯɨɞɢɦɨ� ɜɵɩɨɥɧɢɬɶ� ɫɟɬɟɜɨɟ� ɩɥɚɧɢɪɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ� ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ�ɢɥɢ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɩɚɪɚɥɥɟɥɶɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɨɩɟɪɚɰɢɣ 
ɫ�ɝɪɭɡɚɦɢ (ɪɢɫɭɧɨɤ 2). 

 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɵ�ɜɚɪɢɚɧɬɨɜ�ɜɡɚɢɦɨɫɜɹɡɟɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɌɋɄ 

ɑɚɫɬɨ� ɫɩɪɨɫ� ɧɚ� ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ, ɚ� ɬɚɤɠɟ� ɨɩɟɪɚɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɵɟ� ɜ 
ɩɪɨɰɟɫɫɟ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ, ɧɨɫɹɬ� ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ�ɯɚɪɚɤɬɟɪ, ɩɨɷɬɨɦɭ� ɧɚɢɛɨ-
ɥɟɟ�ɩɨɞɯɨɞɹɳɢɦ�ɫɩɨɫɨɛɨɦ�ɩɨɫɬɪɨɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɰɟɩɢ�ɦɨ-
ɝɭɬ� ɛɵɬɶ� ɫɟɬɢ� ɉɟɬɪɢ,  ɤɨɬɨɪɵɟ� ɞɥɹ� ɛɨɥɟɟ� ɞɟɬɚɥɶɧɨɝɨ� ɢɡɭɱɟɧɢɹ� ɩɨɡɜɨɥɹɸɬ 
ɪɚɡɛɢɜɚɬɶ�ɨɫɧɨɜɧɵɟ�ɷɥɟɦɟɧɬɵ�ɧɚ�ɩɨɞɫɢɫɬɟɦɵ, ɱɬɨ�ɫɧɢɠɚɟɬ�ɩɨɝɪɟɲɧɨɫɬɶ�ɛɭ-
ɞɭɳɢɯ�ɪɚɫɱɟɬɨɜ�ɫɪɨɤɨɜ�ɞɨɫɬɚɜɤɢ (ɩɟɪɟɜɚɥɤɢ) ɝɪɭɡɨɜ [3]. 

Ɋɚɫɫɦɨɬɪɢɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɨɩɟɪɚɰɢɢ�ɌɋɄ�ɫ�ɬɚɪɧɨ�ɲɬɭɱɧɵɦɢ�ɝɪɭɡɚɦɢ 
ɩɪɢ�ɩɟɪɟɞɚɱɟ�ɧɚ�ɚɜɬɨɬɪɚɧɫɩɨɪɬ�ɫɨɛɫɬɜɟɧɧɢɤɨɜ. ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜɚɪɢɚɧɬɵ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ�ɨɫɧɨɜɧɵɯ�ɢ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɩɪɢ 
ɨɪɝɚɧɢɡɚɰɢɢ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɝɪɭɡɨɜ� ɧɚ� ɫɤɥɚɞɫɤɨɦ� ɤɨɦɩɥɟɤɫɟ. Ɉɱɟɪɟɞ-
ɧɨɫɬɶ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɦɨɠɧɨ�ɪɚɫɫɦɨɬɪɟɬɶ�ɧɚ�ɨɫɧɨɜɟ�ɫɥɟɞɭɸɳɢɯ 
ɩɪɢɧɰɢɩɨɜ�ɌɆɈ�ɢ�ɩɨɥɢɬɢɤɢ�ɩɪɢɨɪɢɬɟɬɚ [4]:  
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í «ɩɟɪɜɵɣ�ɩɪɢɲɟɥ – ɩɟɪɜɵɣ�ɨɛɫɭɠɢɜɚɟɬɫɹ» (FCFS);  
í «ɩɨɫɥɟɞɧɢɣ�ɩɪɢɲɟɥ – ɩɟɪɜɵɣ�ɨɛɫɭɠɢɜɚɟɬɫɹ» (LIFO). 
ȼɚɠɧɵɦ� ɚɫɩɟɤɬɨɦ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɬɪɚɧɫɩɨɪɬɚ� ɧɚ� ɫɤɥɚɞ-

ɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɢɡɚɰɢɹ�ɦɚɪɲɪɭɬɨɜ�ɞɜɢɠɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ�ɢ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ, ɚ�ɬɚɤɠɟ�ɦɢɧɢɦɢɡɚɰɢɹ�ɜɪɟ-
ɦɟɧɢ�ɩɪɨɫɬɨɹ�ɬɪɚɧɫɩɨɪɬɚ (ɬɚɛɥɢɰɚ 1). 
Таблица 1 – Ɉɩɪɟɞɟɥɟɧɢɟ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɪɚɛɨɬɵ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɨɣ  

ɦɚɲɢɧɵ 
ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ 

ɋɪɟɞɧɹɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ, ɫ  ݐ௪ = ппݐ + пݐ + тݐ +  рݐ
Ɍɟɯɧɢɱɟɫɤɚɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭ-
ɡɨɱɧɵɯ�ɦɚɲɢɧ, ɬ�ɱ, 

Пɬ = 3600 ∙ ܳɧ/ ɰܶ
ɫɨɜ 

 
 

147,7  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɨɞɧɨɝɨ�ɪɚɛɨɱɟɝɨ�ɰɢɤɥɚ, ɫ,  

ɰܶ
ɫɨɜ = φ(ݐଵ + ଶݐ + ଷݐ + .+ସݐ . .  (௡ݐ+

 
73,12  

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɝɪɭɡɱɢɤɚ� ɫ� ɝɪɭ-
ɡɨɦ, ɫ, 

ଷݐ =
݈ɩɟɪ
ɩܸɟɪ/ɝɪ

+  ɪିɡݐ

 
 
 

9,14  

ȼɪɟɦɹ�ɩɨɞɴɟɦɚ�ɝɪɭɡɚ, ɫ,  

ହݐ =
ɩܪ

ɩܸ/ɝɪ
+  ɪିɡݐ

 
 

19,5  
ȼɪɟɦɹ�ɨɩɭɫɤɚɧɢɹ�ɩɨɪɨɠɧɟɣ�ɤɚɪɟɬɤɢ, ɫ, 

଼ݐ =
ɩܪ

ɩܸ/ɛɟɡɝɪ
+  ɪିɡݐ

 
 

14,7  
ȼɪɟɦɹ�ɧɚ�ɨɛɪɚɬɧɵɣ�ɯɨɞ�ɩɨɝɪɭɡɱɢɤɚ (ɛɟɡ�ɝɪɭɡɚ), ɫ, 

ଵ଴ݐ =
݈пер

пܸер/безгр
+  рିзݐ

 
 

8,06  

Ɉɛɳɟɟ� ɜɪɟɦɹ� ɧɚɯɨɠɞɟɧɢɹ� ɚɜɬɨɦɨɛɢɥɹ� ɝɪɭɡɨɩɨɞɴɟɦ-
ɧɨɫɬɶɸ 15 ɬ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɦɢɧ, 

௡ݐ = ଵݐ
௡ + ଶݐ

௡ + ଷݐ
௡ + ସݐ

௡ = ଵݐ
௡ + ଴ݐ

௡ 

 
 

30,1  
Ɉɛɳɟɟ� ɜɪɟɦɹ� ɧɚɯɨɠɞɟɧɢɹ� ɚɜɬɨɦɨɛɢɥɹ� ɩɪɢ� ɨɮɨɪɦɥɟ-
ɧɢɢ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɩɚɪɚɥɥɟɥɶɧɨ�ɫ�ɩɨɝɪɭɡ-
ɤɨɣ, ɦɢɧ, 

௡ݐ = ଵݐ
௡ + ଷݐ

௡ + ସݐ
௡ = ଵݐ

௡ + ଴ݐ
௡ 

 
 
 

23,1  

ɉɚɪɚɥɥɟɥɶɧɨɟ� ɜɵɩɨɥɧɟɧɢɟ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚ-
ɬɢɬɶ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɹ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɧɨ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɨɝɪɭɡɤɚ�ɡɚɧɢɦɚɟɬ�ɦɟɧɶɲɟ�ɜɪɟɦɟɧɢ (6,1 ɦɢɧ) ɜ�ɫɪɚɜɧɟɧɢɢ 
ɫɨ�ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ (ɫɨɩɭɬɫɬɜɭɸɳɢɦɢ) ɨɩɟɪɚɰɢɹɦɢ (ɪɢɫɭɧɨɤ 3). 

Ⱥɜɬɨɦɨɛɢɥɢ�ɩɨɫɬɭɩɚɸɬ�ɜ�ɌɋɄ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɤ�ɫɤɥɚɞɚɦ�ɢ�ɜɚɝɨɧɚɦ�ɢɡ 
ɨɞɧɨɣ�ɨɱɟɪɟɞɢ�ɦɧɨɠɟɫɬɜɚ�ɜɚɪɢɚɧɬɨɜ�ɨɱɟɪɟɞɟɣ. ɋɨɫɬɨɹɧɢɟ�ɦɨɞɟɥɢ�ɮɭɧɤɰɢɨ-
ɧɢɪɨɜɚɧɢɹ�ɩɪɟɞɫɬɚɜɢɦ, ɤɚɤ i – ɤɨɥɢɱɟɫɬɜɨ�ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɰɟɧɬɪɟ�ɩɨɝɪɭɡɤɢ. 
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ɑɢɫɥɨ i�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɚɜɬɨɦɨɛɢɥɢ, ɨɠɢɞɚɸɳɢɟ�ɜ�ɨɱɟɪɟɞɢ�ɢ�ɧɚɯɨɞɹɳɢɟɫɹ 
ɩɨɞ�ɩɨɝɪɭɡɤɨɣ�ɧɚ�ɫɤɥɚɞɟ�ɌɋɄ. 

 
Ɋɢɫɭɧɨɤ 3 – ȼɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ 

ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) 
Ɇɨɞɟɥɶ� ɤɚɤ� ɨɛɪɚɡ� ɪɟɚɥɶɧɨ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɝɨ� ɰɟɧɬɪɚ� ɩɨɝɪɭɡɤɢ� ɦɨɠɟɬ 

ɩɟɪɟɯɨɞɢɬɶ�ɢɡ�ɨɞɧɨɝɨ�ɫɨɫɬɨɹɧɢɹ�ɜ�ɞɪɭɝɨɟ, ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɞɜɭɯ�ɫɨɛɵɬɢɣ: ɩɨ-
ɫɬɭɩɥɟɧɢɹ�ɩɨɪɨɠɧɢɯ� ɢ� ɭɯɨɞɚ� ɝɪɭɠɟɧɵɯ� ɚɜɬɨɦɨɛɢɥɟɣ. ȼɟɪɨɹɬɧɨɫɬɶɸ� ɨɞɧɨ-
ɜɪɟɦɟɧɧɨɝɨ� ɧɚɫɬɭɩɥɟɧɢɹ� ɷɬɢɯ� ɞɜɭɯ� ɫɨɛɵɬɢɣ� ɜ� ɬɟɨɪɢɢ� ɦɚɫɫɨɜɨɝɨ� ɨɛɫɥɭɠɢ-
ɜɚɧɢɹ�ɩɪɟɧɟɛɪɟɝɚɸɬ. 

ȿɫɥɢ� ɱɟɪɟɡ� Ȝι� ɨɛɨɡɧɚɱɢɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɨɞɢɧɨɱɧɨɝɨ� ɚɜɬɨ-
ɦɨɛɢɥɹ, ɬɨ�ɨɛɳɚɹ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɬɨɤɚ�ɚɜɬɨɦɨɛɢɥɟɣ�ɩɨɞ�ɩɨɝɪɭɡɤɭ, ɚɜɬ./ɱ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

                                           Ȝl = (m – i) Ȝ1.                             (1) 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɰɟɧɬɪɚ� ɩɨɝɪɭɡɤɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɱɢɫɥɚ 

iɚɜɬɨɦɨɛɢɥɟɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ: 

                                     μఐ = ቊ
μ
ௌ

, при 0 ≤ ݅ ≤ ܵ,
ܵ, при ܵ + 1 ≤ ݅ ≤ ݉

�                (2) 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɰɟɧɬɪɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɪɢ�ɪɚɛɨɬɟ�ɨɞɧɨɝɨ�ɚɜɬɨɦɨ-
ɛɢɥɹ�ɜɵɱɢɫɥɹɟɬɫɹ�ɤɚɤ 
                                                  Ȍ1 = Ȝ1 / ȝ.                                                          (3)  

ȼɟɪɨɹɬɧɨɫɬɶ�ɩɪɨɫɬɨɹ�ɜɚɝɨɧɨɜ 

        ଴ܲ = ൬∑ ௠!௦೔ஏభ
೔

௜!(௠ି௜)!
+ ∑ ௠!௦ೞஏభ

౟

(௠ି௜)!ௌ!
௠
௜ୀ௦ା௜

ௌ
௜ୀ଴ ൰

ିଵ
.               (4) 

ɋɪɟɞɧɟɟ�ɱɢɫɥɨ i ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɰɟɧɬɪɟ�ɩɨɝɪɭɡɤɢ 

݉об = ൬∑ ݅ௌ
௜ୀ଴

௠!ௌ೔ஏభ
೔

(௠ି௜)!௜!
+ ∑ ௡ߡ

௜ୀௌାଵ
௠!ௌೄஏభ

೔

(௠ି௜)!ௌ!
൰ ∙ ଴ܲ .              (5) 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɫɬɭɩɥɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɧɚ�ɨɛɫɥɭɠɢɜɚɧɢɟ 
                                             Ȝ = (m – mɨɛ�Ȝ1.                       (6) 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɡɚɝɪɭɡɤɢ�ɰɟɧɬɪɚ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
                                            Ȍ = (m – mɨɛ) Ȍ1.                 (7) 
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ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ�ɩɨɞ�ɩɨɝɪɭɡɤɨɣ 
                                           Sp = mɩɨɝ = SȌ.                             (8) 
ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɚɜɬɨɦɨɛɢɥɟɣ, ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɨɱɟɪɟɞɢ 
                                           m1 = mɨɛ – SȌ.                            (9) 
ɋɪɟɞɧɟɟ�ɱɢɫɥɨ�ɫɜɨɛɨɞɧɵɯ�ɨɬ�ɪɚɛɨɬɵ�ɚɜɬɨɦɨɛɢɥɟɣ 
                                            Sc = (1 – Ȍ)S.              (10) 
Ʉɨɷɮɮɢɰɢɟɧɬ�ɩɪɨɫɬɨɹ�ɚɜɬɨɦɨɛɢɥɟɣ 

                                               .ȡ ɨɱ
ɚ m

m
=                (11) 

Ʉɨɷɮɮɢɰɢɟɧɬ�ɩɪɨɫɬɨɹ�ɜɚɝɨɧɨɜ 
                                               ȡɜ = 1 – Ȍ.               (12) 
Ⱦɥɹ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɝɨ�ɜɚɪɢɚɧɬɚ�ɩɟɪɟɜɚɥɤɢ� ɝɪɭɡɨɜ�ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟ-

ɞɟɥɢɬɶ� ɜɪɟɦɹ� ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ� ɤɨɦ-
ɩɥɟɤɫɟ�ɩɪɢ�ɡɚɞɚɧɧɨɦ�ɨɛɴɟɦɟ�ɫɭɬɨɱɧɨɝɨ�ɝɪɭɡɨɩɨɬɨɤɚ 450 ɬ�ɫɭɬ (ɬɚɛɥɢɰɚ 2). 
Таблица 2 – Ɉɩɪɟɞɟɥɟɧɢɟ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɞɟɪɠɤɢ� ɜɚɝɨɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ 

ɬɪɚɧɫɩɨɪɬɧɨ�ɫɤɥɚɞɫɤɨɦ�ɤɨɦɩɥɟɤɫɟ�ɩɪɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɹɦɨɣ�ɩɟɪɟ-
ɜɚɥɤɢ�ɝɪɭɡɨɜ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɫɱɟɬɧɨɟ�ɡɧɚɱɟɧɢɟ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɢ�ɝɪɭɡɨɜ ɧɚ�ɌɋɄ, ɱ, 

эܶ = ܼ௣ܾ/ܳ 
 

0,555  
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ, ɜɚɝ., 

஻ݏ =  ܶܤܿܫ0,5ܽ
 

3,847 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ�ɜɚɝɨɧɨɩɨɬɨɤɚ, ɜɚɝ.�ɱ, 

஻ܫ = ܳсут/ݍ஻ݐ 
 

0,228  
ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ�ɚɜɬɨɦɨɛɢɥɟɣ, ɚɜɬ., 

σ௔ = ඥ(1 − ܲ)λ௔ܶ 
 

7,035 
Ɋɚɫɱɺɬɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɪɭɡɚ, ɨɫɬɚɜɲɟɝɨɫɹ�ɧɚ�ɌɋɄ, ɬ, 

ܼ௣ = 0,798ටݍ஻
ଶ ∙ σ஻

ଶ ∙ ௔ݍ
ଶ ∙ σ௔

ଶ  

 
 

213,7 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ�ɤɨɷɮɮɢɰɢɟɧɬ 

β =
1

1 + ௘ಳା௘஻௔
௘௖кା௘௖௔

 

 
 

0,65 

Ʉɨɥɢɱɟɫɬɜɨ�ɡɚɞɟɪɠɚɧɧɵɯ�ɜɚɝɨɧɨɜ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɨ-ɫɤɥɚɞɫɤɨɦ 
ɤɨɦɩɥɟɤɫɟ�ɜ�ɨɠɢɞɚɧɢɢ�ɜɵɝɪɭɡɤɢ, ɜɚɝ., 

݉௣ = ܼ௣ ∙
ܾ

஻ݍ
 

 
 
 

2,170  
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɌɋɄ, ɱ 1,25  
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɢ� ɫɭɬɨɱɧɨɦ� ɝɪɭɡɨɩɨɬɨɤɟ� ɬɚɪɧɨ�ɲɬɭɱɧɵɯ� ɝɪɭɡɨɜ 450 ɬ 

ɨɛɳɟɟ�ɜɪɟɦɹ�ɧɚɯɨɠɞɟɧɢɹ�ɚɜɬɨɦɨɛɢɥɟɣ�ɜ�ɩɭɧɤɬɟ�ɩɨɝɪɭɡɤɢ�ɫɨɫɬɚɜɢɥɨ 30,1 ɦɢɧ, 
ɩɪɢ�ɭɫɥɨɜɢɢ�ɩɚɪɚɥɥɟɥɶɧɨɝɨ�ɜɵɩɨɥɧɟɧɢɹ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɦ�ɫɪɟɞɫɬɜɨɦ�ɢ�ɩɨɝɪɭɡɤɨɣ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɫɪɟɞɫɬɜɚ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɫɨɤɪɚ-
ɬɢɥɨɫɶ�ɢ�ɫɨɫɬɚɜɢɥɨ 23,1 ɦɢɧ. Ɉɩɪɟɞɟɥɟɧɨ�ɞɨɩɭɫɬɢɦɨɟ�ɜɪɟɦɹ�ɡɚɞɟɪɠɤɢ�ɜɚɝɨ-
ɧɨɜ� ɢ� ɝɪɭɡɨɜ� ɧɚ� ɌɋɄ� í 0,555 ɱ (33,3 ɦɢɧ). Ⱥɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɨɜɟɞɟɧɧɨɝɨ 
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ɢɫɫɥɟɞɨɜɚɧɢɹ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚ-
ɛɨɬɵ� ɌɋɄ� ɝɪɭɡɨɜɵɯ� ɫɬɚɧɰɢɣ, ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɷɮɮɟɤɬɢɜɧɨɦɭ� ɜɵɩɨɥɧɟɧɢɸ 
ɩɪɨɝɪɚɦɦ�ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ.  

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Еловой, И. А.�Ɉɫɨɛɟɧɧɨɫɬɢ� ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɝɪɭɡɨɜɵɯ� ɩɟɪɟɜɨɡɨɤ /  

ɂ. Ⱥ. ȿɥɨɜɨɣ, Ʌ. ȼ. Ɉɫɢɩɟɧɤɨ // ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ : ɦɟɠɞɭɧɚɪ. ɫɛ. ɧɚɭɱ. ɬɪ. / ɪɟɞɤɨɥ. Ⱥ. Ʉ. Ƚɨɥɨɜɧɢɱ (ɝɥ. ɪɟɞ.) [ɢ 
ɞɪ.]. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ. – 2022. – ȼɵɩ. 4. – ɋ. 90í93. 

2 Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɤɪɭɩɧɟɣɲɟɣ�ɜ�ɦɢɪɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ 
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ / Ɇ. Ʌ. ɀɚɪɤɨɜ [ɢ�ɞɪ.] // ȼɟɫɬɧɢɤ 
ɍɪɚɥɶɫɤɨɝɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟɧɢɹ. – 2021. – ʋ 3 (51). – 
ɋ. 4í14. 

3 ȼɪɟɦɟɧɧɚɹ�ɩɚɪɚɦɟɬɪɢɡɚɰɢɹ�ɜ�ɪɚɫɩɪɟɞɟɥɟɧɢɢ�ɝɪɭɡɨɩɨɬɨɤɨɜ�ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ / Ɉ. ɇ. ɑɢɫɥɨɜ [ɢ�ɞɪ.] // ȼɟɫɬɧɢɤ�ɋɢɛɢɪɫɤɨɝɨ�ɝɨɫ. ɭɧ�ɬɚ�ɩɭɬɟɣ�ɫɨɨɛɳɟ-
ɧɢɹ. – 2019. – ʋ 3 (50). – ɋ. 14í22. 

4 Алабина, В. В.�Ɉɪɝɚɧɢɡɚɰɢɹ�ɩɪɹɦɨɣ�ɩɟɪɟɜɚɥɤɢ�ɝɪɭɡɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�Ɋɨɫɬɨɜ�Ɍɨɜɚɪ-
ɧɵɣ / ȼ. ȼ. Ⱥɥɚɛɢɧɚ // ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ 
ɢ�ɭɡɥɨɜ :  ɦɟɠɞɭɧɚɪ.  ɫɛ.  ɧɚɭɱ.  /  ɪɟɞɤɨɥ.:  Ⱥ.  Ʉ.  Ƚɨɥɨɜɧɢɱ (ɝɥ.  ɪɟɞ.)  [ɢ�ɞɪ.].  –  Ƚɨɦɟɥɶ :  
ȻɟɥȽɍɌ. – 2022. – ȼɵɩ. 4. – ɋ. 6í11. 

V. V. ALABINA, O. N. CHISLOV 

CURRENT PRINCIPLES OF ORGANIZING LOGISTICS OPERATIONS AT 
TRANSPORT AND WAREHOUSE COMPLEXES 

The features of interaction between modes of transport in the transport and warehouse com-
plex when organizing direct transshipment of goods are considered. The sequence and duration 
of cargo operations, as well as the priority of servicing transport and rolling stock, have been de-
termined. The factors influencing the duration of the delay of rolling stock at the transport and 
warehouse complex have been identified, and measures have been proposed to speed up the 
process of transshipment of goods at the warehouse complex of the freight station. 
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ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɨɟɡɞɨɜ, ɤɨɬɨɪɵɟ�ɛɥɚɝɨɞɚɪɹ�ɫɜɨɟɣ�ɜɵɫɨɤɨɣ�ɦɨɛɢɥɶɧɨɫɬɢ�ɢ�ɜɨɡɦɨɠɧɨ-
ɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɪɚɡɜɢɬɨɣ� ɫɟɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɭɡɥɨɜ� ɷɮɮɟɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɜ�ɛɨɹɯ.  

 
ȼɟɥɢɤɚɹ�Ɉɬɟɱɟɫɬɜɟɧɧɚɹ�ɜɨɣɧɚ�ɩɨɫɬɚɜɢɥɚ�ɩɟɪɟɞ�ɬɪɚɧɫɩɨɪɬɨɦ�ɫɥɨɠɧɵɟ�ɡɚ-

ɞɚɱɢ� ɢ� ɩɪɟɞɴɹɜɢɥɚ� ɤ� ɧɟɦɭ� ɩɨɜɵɲɟɧɧɵɟ� ɬɪɟɛɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦ� ɜɢɞɨɦ 
ɬɪɚɧɫɩɨɪɬɚ� ɞɥɹ� ɫɧɚɛɠɟɧɢɹ� ɩɨɬɪɟɛɧɨɫɬɟɣ� ɮɪɨɧɬɚ� ɫɬɚɥ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 
ɬɪɚɧɫɩɨɪɬ. ȼɨɟɧɧɚɹ� ɫɢɬɭɚɰɢɹ� ɜɧɨɜɶ� ɩɨɞɬɜɟɪɞɢɥɚ� ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ� ɜɵɫɤɚɡɵ-
ɜɚɧɢɹ�ȼ. ɂ. Ʌɟɧɢɧɚ�ɨ�ɬɨɦ, ɱɬɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɹɜɥɹɟɬɫɹ «ɜɚɠ-
ɧɟɣɲɢɦ� ɦɚɬɟɪɢɚɥɶɧɵɦ� ɮɚɤɬɨɪɨɦ� ɜɨɣɧɵ» [1]. ɀɟɥɟɡɧɵɟ� ɞɨɪɨɝɢ, ɤɚɤ 
ɫɬɚɥɶɧɵɟ�ɚɪɬɟɪɢɢ, ɫɜɹɡɚɥɢ�ɮɪɨɧɬ�ɫ�ɬɵɥɨɦ�ɢ�ɨɬɞɟɥɶɧɵɟ�ɭɱɚɫɬɤɢ�ɮɪɨɧɬɚ�ɦɟɠ-
ɞɭ�ɫɨɛɨɣ. Ȼɨɥɶɲɚɹ�ɧɚɝɪɭɡɤɚ�ɩɪɢɲɥɚɫɶ�ɢɦɟɧɧɨ�ɧɚ�ɫɬɚɧɰɢɢ, ɬɚɤ�ɤɚɤ�ɨɬ�ɢɯ�ɱɟɬ-
ɤɨɣ�ɢ�ɷɮɮɟɤɬɢɜɧɨɣ�ɪɚɛɨɬɵ�ɡɚɜɢɫɟɥɚ�ɨɪɝɚɧɢɡɚɰɢɹ�ɩɟɪɟɜɨɡɨɤ�ɞɥɹ�ɮɪɨɧɬɨɜɵɯ 
ɧɭɠɞ. 

Ɂɧɚɱɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ�ɤɚɤ�ɜɚɠɧɟɣɲɟɝɨ�ɫɪɟɞɫɬɜɚ�ɫɜɹɡɢ 
ɮɪɨɧɬɚ� ɫ� ɬɵɥɨɦ� ɭɱɢɬɵɜɚɥɨɫɶ� ɮɚɲɢɫɬɫɤɨɣ� Ƚɟɪɦɚɧɢɟɣ,  ɤɨɬɨɪɚɹ� ɡɚɞɨɥɝɨ� ɞɨ 
ɜɟɪɨɥɨɦɧɨɝɨ�ɧɚɩɚɞɟɧɢɹ�ɧɚ�ɋɋɋɊ�ɪɚɡɪɚɛɨɬɚɥɚ�ɩɥɚɧ�ɦɚɫɫɢɪɨɜɚɧɧɵɯ� ɭɞɚɪɨɜ 
ɩɨ�ɜɚɠɧɟɣɲɢɦ�ɬɪɚɧɫɩɨɪɬɧɵɦ�ɦɚɝɢɫɬɪɚɥɹɦ�ɧɚɲɟɣ�ɫɬɪɚɧɵ. ɗɬɨɬ�ɩɥɚɧ�ɹɜɥɹɥ-
ɫɹ� ɜɚɠɧɟɣɲɟɣ� ɱɚɫɬɶɸ� ɨɛɳɟɣ� ɫɬɪɚɬɟɝɢɢ «ɦɨɥɧɢɟɧɨɫɧɨɣ� ɜɨɣɧɵ». Ɏɚɲɢɫɬ-
ɫɤɢɟ� ɡɚɯɜɚɬɱɢɤɢ� ɫɬɚɜɢɥɢ� ɩɟɪɟɞ� ɫɨɛɨɣ� ɰɟɥɶ� ɩɚɪɚɥɢɡɨɜɚɬɶ� ɪɚɛɨɬɭ�ɠɟɥɟɡɧɵɯ 
ɞɨɪɨɝ� ɋɨɜɟɬɫɤɨɝɨ� ɋɨɸɡɚ, ɫɨɪɜɚɬɶ� ɩɟɪɟɜɨɡɤɢ� ɢ� ɫɧɚɛɠɟɧɢɟ� Ʉɪɚɫɧɨɣ� Ⱥɪɦɢɢ 
ɥɸɞɫɤɢɦɢ�ɪɟɫɭɪɫɚɦɢ�ɢ  ɜɨɨɪɭɠɟɧɢɟɦ. Ƚɟɪɦɚɧɫɤɨɟ�ɤɨɦɚɧɞɨɜɚɧɢɟ�ɪɚɫɫɱɢɬɵ-
ɜɚɥɨ, ɱɬɨ�ɫɨɜɟɬɫɤɢɣ�ɬɪɚɧɫɩɨɪɬ�ɧɟ�ɫɩɪɚɜɢɬɫɹ�ɫ�ɬɚɤɨɣ�ɜɵɫɨɤɨɣ�ɧɚɝɪɭɡɤɨɣ, ɧɨ 
ɷɬɢ�ɪɚɫɱɟɬɵ�ɧɟ�ɨɩɪɚɜɞɚɥɢɫɶ.  

ȼ�ɩɟɪɟɜɨɞɟ�ɬɪɚɧɫɩɨɪɬɚ�ɧɚ�ɜɨɟɧɧɵɟ�ɪɟɥɶɫɵ�ɢɫɩɨɥɶɡɨɜɚɥɫɹ�ɨɩɵɬ�ɝɪɚɠɞɚɧ-
ɫɤɨɣ�ɜɨɣɧɵ. ȼ�ɬɨ�ɜɪɟɦɹ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɢ�ɨɫɭɳɟɫɬɜɥɟɧɚ�ɫɢɫɬɟɦɚ�ɦɟɪ�ɜ�ɨɛ-
ɥɚɫɬɢ�ɬɪɚɧɫɩɨɪɬɚ,  ɜ�ɤɨɬɨɪɭɸ�ɜɯɨɞɢɥɢ: 

í�ɜɜɟɞɟɧɢɟ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ�ɜɨɟɧɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ;  
í�ɜɜɨɞ�ɜɨɢɧɫɤɨɝɨ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ;  
í�ɩɨɜɵɲɟɧɢɟ�ɰɟɧɬɪɚɥɢɡɚɰɢɢ�ɭɩɪɚɜɥɟɧɢɹ�ɬɪɚɧɫɩɨɪɬɨɦ;  
í� ɢɡɦɟɧɟɧɢɟ� ɫɬɪɭɤɬɭɪɵ� ɩɟɪɟɜɨɡɨɤ� ɫ� ɰɟɥɶɸ� ɩɨɜɵɲɟɧɢɹ� ɭɞɟɥɶɧɨɝɨ� ɜɟɫɚ 

ɜɨɟɧɧɵɯ�ɝɪɭɡɨɜ;  
í�ɫɨɤɪɚɳɟɧɢɟ�ɪɚɡɦɟɪɨɜ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ�ɞɜɢɠɟɧɢɹ;  
í� ɩɪɟɤɪɚɳɟɧɢɟ� ɢɥɢ� ɭɦɟɧɶɲɟɧɢɟ� ɨɛɴɟɦɨɜ� ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ� ɧɟɤɨɬɨɪɵɯ 

ɨɬɪɚɫɥɟɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ;  
í�ɜɵɫɨɤɨɟ�ɦɚɧɟɜɪɢɪɨɜɚɧɢɟ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ; 
í�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɛɨɥɶɲɟɝɨ�ɱɢɫɥɚ�ɦɚɪɲɪɭɬɧɵɯ�ɩɨɟɡɞɨɜ, ɪɚɡɜɢɜɚɜɲɢɯ�ɛɨ-

ɥɟɟ�ɜɵɫɨɤɭɸ�ɫɤɨɪɨɫɬɶ, ɱɟɦ�ɨɛɵɱɧɵɟ�ɫɨɫɬɚɜɵ;  
í�ɨɫɭɳɟɫɬɜɥɟɧɢɟ�ɷɜɚɤɭɚɰɢɢ�ɜɨɟɧɧɨɝɨ�ɢɦɭɳɟɫɬɜɚ, ɨɛɨɪɭɞɨɜɚɧɢɹ�ɮɚɛɪɢɤ, 

ɡɚɜɨɞɨɜ�ɢ�ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ�ɢɡ�ɩɪɢɮɪɨɧɬɨɜɵɯ�ɪɚɣɨɧɨɜ. 
ɋ�ɩɟɪɜɵɯ�ɞɧɟɣ�ɜɨɣɧɵ�ɭɫɢɥɢɹ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ  

ɛɵɥɢ� ɧɚɩɪɚɜɥɟɧɵ� ɧɚ� ɦɚɤɫɢɦɚɥɶɧɨ� ɜɨɡɦɨɠɧɨɟ� ɭɜɟɥɢɱɟɧɢɟ� ɩɪɨɩɭɫɤɧɨɣ� ɢ 
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ɩɪɨɜɨɡɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɭɡ-
ɥɨɜ. Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɦɚɫɫɨɜɵɟ�ɜɨɢɧɫɤɢɟ�ɩɟɪɟɜɨɡɤɢ, ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ� ɩɟɪɟɲɟɥ� ɧɚ� ɭɫɤɨɪɟɧɧɨɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɩɨɟɡɞɨɜ� ɢ 
ɧɟɩɪɟɪɵɜɧɵɣ� ɪɟɦɨɧɬ� ɜɚɝɨɧɨɜ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɢɤɢ� ɞɨɛɢɜɚɥɢɫɶ� ɩɨɜɵɲɟɧɢɹ 
ɫɤɨɪɨɫɬɢ�ɜɨɠɞɟɧɢɹ�ɩɨɟɡɞɨɜ.  

Ɉɫɨɛɨɟ�ɜɧɢɦɚɧɢɟ�ɡɚɫɥɭɠɢɜɚɟɬ� ɫɩɟɰɢɚɥɶɧɵɣ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɢɫɩɨɥɶ-
ɡɨɜɚɜɲɢɣɫɹ� ɜɨ� ɜɪɟɦɹ� ȼɟɥɢɤɨɣ� Ɉɬɟɱɟɫɬɜɟɧɧɨɣ� ɜɨɣɧɵ� ɢ� ɫɵɝɪɚɜɲɢɣ� ɨɝɪɨɦ-
ɧɭɸ� ɪɨɥɶ� ɜ� ɩɨɛɟɞɟ� ɧɚɞ� ɝɢɬɥɟɪɨɜɫɤɨɣ� Ƚɟɪɦɚɧɢɟɣ.  Ⱥɪɦɢɹ� í� ɷɬɨ� ɧɟ� ɬɨɥɶɤɨ 
ɫɨɥɞɚɬɵ�ɫ�ɥɢɱɧɵɦ�ɨɪɭɠɢɟɦ, ɩɭɲɤɢ, ɬɚɧɤɢ, ɫɚɦɨɥɺɬɵ�ɢ�ɛɨɟɩɪɢɩɚɫɵ. ɋɨɥɞɚɬ 
ɞɨɥɠɟɧ�ɛɵɬɶ�ɱɢɫɬ, ɡɞɨɪɨɜ, ɫɵɬ, ɨɛɭɬ�ɢ�ɨɞɟɬ. ɉɨɷɬɨɦɭ�ɚɪɦɢɹ�í�ɷɬɨ�ɬɚɤɠɟ�ɩɨ-
ɯɨɞɧɵɟ� ɛɚɧɢ, ɩɪɚɱɟɱɧɵɟ, ɯɥɟɛɨɡɚɜɨɞɵ, ɪɟɦɨɧɬɧɵɟ� ɦɚɫɬɟɪɫɤɢɟ, ɝɨɫɩɢɬɚɥɢ, 
ɬɢɩɨɝɪɚɮɢɢ�ɢ�ɩɪɨɱɢɟ� ɚɬɪɢɛɭɬɵ, ɤɚɡɚɥɨɫɶ� ɛɵ, ɫɭɝɭɛɨ�ɦɢɪɧɨɣ�ɠɢɡɧɢ. ɂ�ɜɫɺ 
ɷɬɨ�ɞɨɥɠɧɨ�ɫɧɚɛɠɚɬɶɫɹ�ɢ�ɩɟɪɟɦɟɳɚɬɶɫɹ, ɧɟ�ɬɟɪɹɹ�ɩɨɪɹɞɤɚ.  

ɋɟɝɨɞɧɹ�ɦɵ�ɜɫɩɨɦɧɢɦ�ɨɛ�ɭɧɢɤɚɥɶɧɨɦ�ɨɩɵɬɟ, ɤɨɝɞɚ�ɞɥɹ�ɩɨɞɞɟɪɠɤɢ�ɮɪɨɧɬɭ 
ɛɵɥɢ� ɫɨɡɞɚɧɵ� ɮɚɤɬɢɱɟɫɤɢ� ɫɩɟɰɢɚɥɶɧɵɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɞɢɜɢɡɢɢ. Ʉɨɝɞɚ 
�í6 ɞɟɤɚɛɪɹ 1941 ɝɨɞɚ�ɫɨɜɟɬɫɤɢɟ�ɜɨɣɫɤɚ�ɩɨɞ�Ɇɨɫɤɜɨɣ�ɩɟɪɟɲɥɢ�ɜ�ɤɨɧɬɪɧɚɫɬɭ-
ɩɥɟɧɢɟ, ɜ� ɤɨɬɨɪɨɦ� ɭɱɚɫɬɜɨɜɚɥɢ� ɚɪɦɢɢ� Ɂɚɩɚɞɧɨɝɨ, Ʉɚɥɢɧɢɧɫɤɨɝɨ� ɢ� ɘɝɨ-
Ɂɚɩɚɞɧɵɯ�ɮɪɨɧɬɨɜ, ɩɨ�ɢɧɢɰɢɚɬɢɜɟ�ɇɄɉɋ�ɛɵɥɢ�ɨɛɪɚɡɨɜɚɧɵ�ɩɨɞɜɢɠɧɵɟ�ɩɚɪɨ-
ɜɨɡɧɵɟ�ɤɨɥɨɧɧɵ�ɩɨ 30 ɥɨɤɨɦɨɬɢɜɨɜ�ɜ�ɤɚɠɞɨɣ, ɹɜɥɹɜɲɢɟɫɹ�ɜɨɟɧɢɡɢɪɨɜɚɧɧɵɦɢ 
ɫɨɟɞɢɧɟɧɢɹɦɢ�ɬɪɚɧɫɩɨɪɬɚ. ɂɯ�ɪɚɛɨɬɧɢɤɢ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɩɨɥɨɠɟɧɢɢ�ɜɨɟɧɧɨ-
ɫɥɭɠɚɳɢɯ. ȼɩɨɫɥɟɞɫɬɜɢɢ�ɷɬɢ�ɫɨɟɞɢɧɟɧɢɹ�ɩɨɥɭɱɢɥɢ�ɧɚɢɦɟɧɨɜɚɧɢɟ «ɩɚɪɨɜɨɡ-
ɧɵɟ�ɤɨɥɨɧɧɵ�ɨɫɨɛɨɝɨ�ɪɟɡɟɪɜɚ�ɇɄɉɋ». ɂɡ�ɡɚ�ɧɟɯɜɚɬɤɢ�ɥɨɤɨɦɨɬɢɜɨɜ�ɧɚ�ɩɟɪɜɵɯ 
ɩɨɪɚɯ�ɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɢ 15-ɩɚɪɨɜɨɡɧɵɟ� ɤɨɥɨɧɧɵ. ɇɨ�ɩɪɚɤɬɢɤɚ�ɩɨɤɚɡɚɥɚ, ɱɬɨ 
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦɢ� ɨɤɚɡɚɥɢɫɶ 30-ɩɚɪɨɜɨɡɧɵɟ� ɫɨɟɞɢɧɟɧɢɹ. Ʉɨɥɨɧɧɚ� ɩɚ-
ɪɨɜɨɡɨɜ�ɜ 30 ɟɞɢɧɢɰ�ɪɚɡɦɟɳɚɥɚɫɶ�ɩɨ�ɫɥɟɞɭɸɳɟɣ�ɫɯɟɦɟ. 

1 Ʌɢɱɧɵɣ� ɫɨɫɬɚɜ� ɤɨɦɩɥɟɤɫɧɵɯ� ɛɪɢɝɚɞ� ɜ 3í4-ɨɫɧɵɯ� ɬɨɜɚɪɧɵɯ� ɜɚɝɨɧɚɯ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ�ɩɨɞ�ɠɢɥɶɺ� ɢ� ɩɪɢɤɪɟɩɥɺɧɧɵɯ� ɩɨ� ɨɞɧɨɦɭ� ɜɚɝɨɧɭ� ɤ� ɤɚɠɞɨɦɭ 
ɩɚɪɨɜɨɡɭ. 

2  ɒɬɚɛ�ɢ�ɜɫɹ�ɯɨɡɹɣɫɬɜɟɧɧɚɹ�ɱɚɫɬɶ�ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɜ 6  ɜɚɝɨɧɚɯ,  ɨɛɨɪɭɞɨ-
ɜɚɧɧɵɯ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɢɯ� ɧɚɡɧɚɱɟɧɢɟɦ, ɢɡ� ɧɢɯ� ɨɞɢɧ 4-ɨɫɧɵɣ� ɜɚɝɨɧ� ɞɥɹ 
ɨɩɟɪɚɬɢɜɧɨɣ�ɝɪɭɩɩɵ, ɨɫɬɚɥɶɧɵɟ 3í4-ɨɫɧɵɟ�ɬɨɜɚɪɧɵɟ�ɜɚɝɨɧɵ�ɞɥɹ�ɨɫɬɚɥɶɧɨɣ 
ɱɚɫɬɢ: ɤɭɯɧɢ, ɫɬɨɥɨɜɨɣ, ɤɪɚɫɧɨɝɨ�ɭɝɨɥɤɚ�ɢ�ɤɥɚɞɨɜɤɢ, ɞɥɹ�ɡɚɩɚɫɧɵɯ�ɱɚɫɬɟɣ�ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ; ɨɞɢɧ� ɜɚɝɨɧ� ɞɜɭɯɨɫɧɵɣ� ɧɚ� ɚɜɬɨɫɰɟɩɤɟ� ɞɥɹ� ɠɢɥɶɹ� ɨɛɫɥɭɠɢ-
ɜɚɸɳɟɝɨ�ɩɟɪɫɨɧɚɥɚ [2]. 

Ȼɭɞɭɱɢ� ɩɟɪɟɜɟɞɺɧɧɨɣ� ɧɚ� ɜɨɟɧɧɨɟ� ɩɨɥɨɠɟɧɢɟ, ɤɨɥɨɧɧɚ� ɩɚɪɨɜɨɡɨɜ� ɩɪɟɞ-
ɫɬɚɜɥɹɥɚ� ɫɨɛɨɣ� ɨɬɞɟɥɶɧɭɸ� ɜɨɢɧɫɤɭɸ� ɱɚɫɬɶ, ɤɨɦɚɧɞɢɪɨɦ� ɤɨɬɨɪɨɣ� ɹɜɥɹɥɫɹ 
ɧɚɱɚɥɶɧɢɤ�ɤɨɥɨɧɧɵ. ȼɧɭɬɪɢ�ɤɨɥɨɧɧɵ�ɛɵɥɢ�ɫɨɡɞɚɧɵ�ɜɨɟɧɧɵɟ�ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɤɨɦɩɥɟɤɫɧɵɯ� ɛɪɢɝɚɞ. Ʉɚɠɞɵɣ� ɩɚɪɨɜɨɡ� ɩɪɟɞɫɬɚɜɥɹɥ� ɫɨɛɨɣ� ɜɡɜɨɞ, ɤɨɦɚɧɞɢ-
ɪɨɦ�ɤɨɬɨɪɨɝɨ�ɹɜɥɹɥɫɹ�ɫɬɚɪɲɢɣ�ɦɚɲɢɧɢɫɬ�ɩɚɪɨɜɨɡɚ. Ʌɢɱɧɵɣ�ɫɨɫɬɚɜ�ɤɚɠɞɵɯ 
5 ɩɚɪɨɜɨɡɨɜ� ɨɛɴɟɞɢɧɹɥɫɹ� ɜ� ɪɨɬɭ, ɤɨɦɚɧɞɢɪɨɦ� ɤɨɬɨɪɨɣ� ɧɚɡɧɚɱɚɥɫɹ� ɦɚɲɢ-
ɧɢɫɬ�ɢɧɫɬɪɭɤɬɨɪ�ɢɥɢ�ɢɧɫɩɟɤɬɨɪ�ɩɨ� ɞɜɢɠɟɧɢɸ. Ʌɢɱɧɵɣ� ɫɨɫɬɚɜ� ɤɨɥɨɧɧ�ɛɵɥ 
ɨɛɟɫɩɟɱɟɧ�ɜɨɟɧɧɵɦ�ɨɛɦɭɧɞɢɪɨɜɚɧɢɟɦ. 
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ȼ�ɩɟɪɢɨɞ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ�ɞɥɹ�ɷɜɚɤɭɚɰɢɢ�ɪɚɧɟɧɵɯ�ɢ�ɛɨɥɶ-
ɧɵɯ�ɲɢɪɨɤɨ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɜɨɟɧɧɨ�ɫɚɧɢɬɚɪɧɵɟ�ɩɨɟɡɞɚ (ȼɋɉ) – ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɟ� ɜɨɟɧɧɨ�ɦɟɞɢɰɢɧɫɤɢɟ� ɭɱɪɟɠɞɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɚɜɲɢɟɫɹ� ɞɥɹ 
ɩɟɪɟɜɨɡɤɢ�ɧɚ�ɛɨɥɶɲɢɟ�ɪɚɫɫɬɨɹɧɢɹ�ɛɨɥɶɲɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɪɚɧɟɧɵɯ�ɢ�ɛɨɥɶɧɵɯ 
ɫ�ɢɯ�ɥɟɱɟɧɢɟɦ�ɢ�ɛɵɬɨɜɵɦ�ɨɛɫɥɭɠɢɜɚɧɢɟɦ�ɜ�ɩɭɬɢ (ɪɢɫɭɧɨɤ 1).  

 
Ɋɢɫɭɧɨɤ 1 – ɋɚɧɢɬɚɪɧɵɣ�ɩɨɟɡɞ 

ȼ�ɫɨɫɬɚɜ�ȼɋɉ�ɜɯɨɞɢɥɢ�ɜɚɝɨɧɵ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɩɨɫɬɪɚɞɚɜɲɢɯ, ɪɚɡɦɟɳɟɧɢɹ 
ɦɟɞɢɰɢɧɫɤɨɝɨ�ɢ�ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ�ɩɟɪɫɨɧɚɥɚ (ɤɨɦɚɧɞɵ), ɚ�ɬɚɤɠɟ�ɜɚɝɨɧɵ�ɫɩɟ-
ɰɢɚɥɶɧɨɝɨ�ɢ�ɛɵɬɨɜɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ. ȼ�Ʉɪɚɫɧɨɣ�Ⱥɪɦɢɢ�ȼɋɉ�ɪɚɡɞɟɥɹɥɢɫɶ�ɧɚ�ɩɨ-
ɫɬɨɹɧɧɵɟ� ɢ� ɜɪɟɦɟɧɧɵɟ. ɉɨɫɬɨɹɧɧɵɟ� ȼɋɉ� ɤɨɦɩɥɟɤɬɨɜɚɥɢɫɶ� ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɦ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ, ɚ�ɜɪɟɦɟɧɧɵɟ�ȼɋɉ�ɬɚɤɠɟ�ɢɦɟɥɢ�ɩɨɫɬɨ-
ɹɧɧɭɸ�ɱɚɫɬɶ (ɚɩɬɟɤɭ�ɩɟɪɟɜɹɡɨɱɧɭɸ, ɤɭɯɧɸ, ɜɚɝɨɧɵ�ɞɥɹ�ɤɨɦɚɧɞɵ) ɢ�ɩɟɪɟɦɟɧ-
ɧɭɸ� ɱɚɫɬɶ� ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɪɚɧɟɧɵɯ, ɤɨɬɨɪɚɹ� ɮɨɪɦɢɪɨɜɚɥɚɫɶ� ɢɡ� ɨɛɪɚɬɧɨɝɨ 
ɩɨɪɨɠɧɹɤɚ. ȼ�ɩɭɧɤɬɚɯ�ɪɚɡɝɪɭɡɤɢ�ɪɚɧɟɧɵɯ�ɩɟɪɟɦɟɧɧɚɹ�ɱɚɫɬɶ�ɪɚɫɮɨɪɦɢɪɨɜɵɜɚ-
ɥɚɫɶ, ɚ� ɩɨɫɬɨɹɧɧɚɹ� ɱɚɫɬɶ� ɜɨɡɜɪɚɳɚɥɚɫɶ� ɤ� ɦɟɫɬɭ� ɩɨɝɪɭɡɤɢ� ɪɚɧɟɧɵɯ. ȼ� ɝɨɞɵ 
ɜɨɣɧɵ�ɛɨɦɛɚɪɞɢɪɨɜɤɚɦ�ɢ�ɨɛɫɬɪɟɥɚɦ 349 ɩɨɟɡɞɨɜ�ɩɨɞɜɟɪɝɥɢɫɶ 608 ɪɚɡ, ɦɧɨɝɢɟ 
– ɧɟɨɞɧɨɤɪɚɬɧɨ, ɩɪɢ� ɷɬɨɦ� ɩɨɝɢɛɥɢ 833 ɱɟɥɨɜɟɤɚ� ɥɢɱɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨɟɡɞɨɜ, 
ɭɛɢɬɨ 2017 ɩɟɪɟɜɨɡɢɦɵɯ�ɪɚɧɟɧɵɯ�ɢ�ɛɨɥɶɧɵɯ. ȼ�ɚɪɯɢɜɟ�ɯɪɚɧɹɬɫɹ�ɞɨɤɭɦɟɧɬɵ 
547 ɜɨɟɧɧɨ�ɫɚɧɢɬɚɪɧɵɯ�ɩɨɟɡɞɨɜ, ɜɤɥɸɱɚɸɳɢɟ 6749 ɟɞɢɧɢɰ�ɯɪɚɧɟɧɢɹ [3]. 

ȼɋɉ�ɫɨɫɬɨɹɥ�ɢɡ 19 ɜɚɝɨɧɨɜ: ɱɟɬɵɪɟɯ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɬɹɠɟɥɨɪɚɧɟɧɵɯ (ɬɚɤ�ɧɚ-
ɡɵɜɚɟɦɵɯ�ɜɚɝɨɧɨɜ�Ʉɪɢɝɟɪɚ�ɢɥɢ�ɩɪɨɫɬɨ�ɤɪɢɝɟɪɨɜɫɤɢɯ) ɧɚ 100 ɦɟɫɬ, ɫɟɦɢ�ɜɚ-
ɝɨɧɨɜ� ɞɥɹ� ɥɟɝɤɨɪɚɧɟɧɵɯ� ɧɚ 370 ɦɟɫɬ, ɢɡɨɥɹɬɨɪɚ, ɚɩɬɟɤɢ�ɩɟɪɟɜɹɡɨɱɧɨɣ, 
ɤɭɯɧɢ, ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɜɚɝɨɧɚ�ɰɟɣɝɯɚɭɡɚ (ɫɤɥɚɞɚ), ɥɟɞɧɢɤɚ, ɲɬɚɛɧɨɝɨ�ɜɚɝɨ-
ɧɚ�ɢ�ɜɚɝɨɧɚ�ɞɥɹ�ɤɨɦɚɧɞɵ [4]. 
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ɉɟɪɜɵɦ� ɤ�ɩɚɪɨɜɨɡɭ� ɫɬɚɜɢɥɫɹ�ɜɚɝɨɧ�ɰɟɣɝɯɚɭɡ (ɫɤɥɚɞ) – ɛɚɝɚɠɧɵɣ�ɜɚɝɨɧ. 
Ɉɧ�ɛɵɥ�ɪɚɡɞɟɥɟɧ�ɧɚ�ɞɜɟ�ɩɨɥɨɜɢɧɵ: ɜ�ɨɞɧɨɣ – ɩɪɚɱɟɱɧɚɹ, ɜɨ�ɜɬɨɪɨɣ – ɫɬɨɣɥɚ 
ɞɥɹ�ɩɨɪɨɫɹɬ. 

ȼɬɨɪɵɦ�ɲɟɥ� ɜɚɝɨɧ�ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. Ɂɞɟɫɶ� ɧɚɯɨɞɢɥɫɹ� ɧɟɮɬɟɞɜɢɝɚɬɟɥɶ, ɚ 
ɩɨɞ� ɜɚɝɨɧɨɦ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ� ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ� ɛɚɬɚɪɟɢ. ȼɩɨɫɥɟɞɫɬɜɢɢ� ɡɞɟɫɶ 
ɠɟ�ɧɚɯɨɞɢɥɚɫɶ�ɠɟɫɬɹɧɚɹ�ɦɚɫɬɟɪɫɤɚɹ. ȼɨ�ɜɬɨɪɨɣ�ɩɨɥɨɜɢɧɟ�ɜɚɝɨɧɚ�ɪɚɡɦɟɳɚɥɫɹ 
ɫɤɥɚɞ�ɩɪɨɞɭɤɬɨɜ. 

ȼɚɝɨɧ�ɥɟɞɧɢɤ�ɞɥɹ�ɯɪɚɧɟɧɢɹ�ɫɤɨɪɨɩɨɪɬɹɳɢɯɫɹ�ɩɪɨɞɭɤɬɨɜ – ɫɜɨɟɨɛɪɚɡɧɵɣ 
©ɬɟɪɦɨɫ» ɫ�ɞɜɨɣɧɵɦɢ� ɫɬɟɧɤɚɦɢ, í�ɦɟɠɞɭ�ɤɨɬɨɪɵɦɢ�ɧɚɛɢɜɚɥɫɹ� ɜɨɣɥɨɤ�ɢɥɢ 
ɨɩɢɥɤɢ. ɉɨɥ�ɜ�ɥɟɞɧɢɤɟ�ɭɫɬɢɥɚɥɫɹ�ɬɨɥɫɬɵɦ�ɫɥɨɟɦ�ɥɟɞɧɢɤɨɜɨ�ɫɨɥɹɧɨɣ�ɫɦɟɫɢ. 

ɋɥɟɞɨɦ�ɡɚ�ɥɟɞɧɢɤɨɦ�ɪɚɫɩɨɥɚɝɚɥɫɹ�ɜɚɝɨɧ�ɤɭɯɧɹ. ȼ�ɧɟɦ�ɧɚɯɨɞɢɥɫɹ�ɜɚɪɨɱ-
ɧɵɣ� ɡɚɥ� ɫ� ɩɟɱɶɸ� ɢ� ɱɟɬɵɪɶɦɹ� ɤɨɬɥɚɦɢ,  ɚ� ɬɚɤɠɟ�ɩɨɞɫɨɛɧɵɟ� ɩɨɦɟɳɟɧɢɹ�ɞɥɹ 
ɯɪɚɧɟɧɢɹ� ɩɪɨɞɭɤɬɨɜ. ɉɨɡɞɧɟɟ� ɜ� ɩɨɞɫɨɛɧɨɦ� ɩɨɦɟɳɟɧɢɢ� ɜɚɝɨɧɚ�ɤɭɯɧɢ� ɛɵɥɚ 
ɨɛɨɪɭɞɨɜɚɧɚ�ɧɟɛɨɥɶɲɚɹ�ɫɬɨɥɨɜɚɹ�ɞɥɹ�ɨɮɢɰɟɪɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɩɨɟɡɞɚ. 

ɋɥɟɞɭɸɳɢɣ – ɫɥɭɠɟɛɧɵɣ� ɜɚɝɨɧ, ɲɬɚɛɧɨɣ. ɗɬɨ� ɛɵɥ� ɬɚɤ� ɧɚɡɵɜɚɟɦɵɣ 
©ɦɹɝɤɢɣ» ɜɚɝɨɧ, ɜ�ɤɚɠɞɨɦ�ɤɭɩɟ�ɤɨɬɨɪɨɝɨ�ɪɚɫɩɨɥɚɝɚɥɫɹ�ɤɚɛɢɧɟɬ�ɧɚɱɚɥɶɧɢɤɚ 
ɨɞɧɨɣ�ɢɡ�ɫɥɭɠɛ�ɩɨɟɡɞɚ. Ʉɪɨɦɟ�ɬɨɝɨ, ɜ�ɲɬɚɛɧɨɦ�ɜɚɝɨɧɟ�ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɤɨɦɧɚ-
ɬɚ� ɞɥɹ� ɫɨɜɟɳɚɧɢɣ� ɢ� ɪɚɞɢɨɭɡɟɥ. Ɉɬɫɸɞɚ� ɩɟɪɟɞɚɜɚɥɢɫɶ� ɩɨɫɥɟɞɧɢɟ� ɫɜɨɞɤɢ� ɫ 
ɮɪɨɧɬɨɜ, ɩɨɥɢɬɢɧɮɨɪɦɚɰɢɹ, ɜɚɠɧɵɟ�ɫɨɨɛɳɟɧɢɹ. Ɋɚɞɢɨɩɪɢɟɦɧɢɤɢ�ɛɵɥɢ�ɭɫ-
ɬɚɧɨɜɥɟɧɵ�ɜ�ɤɚɠɞɨɦ�ɜɚɝɨɧɟ. ȼɚɝɨɧ�ɞɥɹ�ɩɪɨɠɢɜɚɧɢɹ�ɤɨɦɚɧɞɵ�ɛɵɥ�ɨɛɵɱɧɵɣ, 
©ɠɟɫɬɤɢɣ». Ⱦɚɥɶɲɟ�ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɨɛɵɱɧɵɟ�ɩɥɚɰɤɚɪɬɧɵɟ�ɜɚɝɨɧɵ�ɞɥɹ�ɥɟɝɤɨ-
ɪɚɧɟɧɵɯ. 

ɋɥɟɞɭɸɳɢɣ�ɜɚɝɨɧ – ɚɩɬɟɤɚ�ɩɟɪɟɜɹɡɨɱɧɚɹ. ȼ�ɨɞɧɨɦ�ɤɭɩɟ�ɪɚɡɦɟɳɚɥɚɫɶ�ɚɩ-
ɬɟɤɚ, ɜ� ɞɪɭɝɨɦ� ɨɛɨɪɭɞɨɜɚɥɫɹ� ɭɝɨɥɨɤ� ɞɥɹ� ɡɚɧɹɬɢɣ� ɥɟɱɟɛɧɨɣ� ɮɢɡɤɭɥɶɬɭɪɨɣ. 
Ⱦɚɥɶɲɟ�ɲɥɢ�ɜɚɝɨɧɵ�ɞɥɹ�ɬɹɠɟɥɨɪɚɧɟɧɵɯ: ɩɚɫɫɚɠɢɪɫɤɢɟ�ɜɚɝɨɧɵ�ɫɨ�ɫɧɹɬɵɦɢ 
ɜɧɭɬɪɟɧɧɢɦɢ�ɩɟɪɟɝɨɪɨɞɤɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ�ɜɞɨɥɶ�ɛɨɤɨɜɵɯ�ɫɬɟɧɨɤ�ɫɬɚɧɤɚ-
ɦɢ� Ʉɪɢɝɟɪɚ� ɫɨ� ɫɩɟɰɢɚɥɶɧɵɦɢ� ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɦɢ� ɩɪɭɠɢɧɚɦɢ� ɞɥɹ� ɬɪɟɯɴɹ-
ɪɭɫɧɨɝɨ�ɪɚɡɦɟɳɟɧɢɹ�ɧɨɫɢɥɨɤ. 

Ɂɚɦɵɤɚɥ�ɫɨɫɬɚɜ�ɜɚɝɨɧ�ɢɡɨɥɹɬɨɪ, ɜ�ɤɨɬɨɪɨɦ�ɛɵɥɢ�ɩɪɟɞɭɫɦɨɬɪɟɧɵ�ɞɜɚ�ɨɬ-
ɞɟɥɟɧɢɹ�ɞɥɹ�ɢɧɮɟɤɰɢɨɧɧɵɯ�ɛɨɥɶɧɵɯ�ɢ�ɞɜɚ�ɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɛɥɨɤɚ. ȼ�ɤɚɠɞɨɦ 
ɢɧɮɟɤɰɢɨɧɧɨɦ�ɨɬɞɟɥɟɧɢɢ�ɛɵɥ�ɦɟɞɢɰɢɧɫɤɢɣ�ɩɨɫɬ [5]. 

ɇɚ�ɮɪɨɧɬɚɯ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɵ�ɞɟɣɫɬɜɨɜɚɥɨ�ɛɨɥɟɟ 200 ɫɨɜɟɬ-
ɫɤɢɯ�ɛɪɨɧɟɩɨɟɡɞɨɜ, ɦɧɨɝɢɟ�ɢɡ�ɧɢɯ�ɛɵɥɢ�ɧɚɝɪɚɠɞɟɧɵ�ɨɪɞɟɧɚɦɢ�ɢ�ɦɟɞɚɥɹɦɢ, 
ɚ�ɧɟɤɨɬɨɪɵɟ�ɡɚɤɨɧɱɢɥɢ�ɫɜɨɣ�ɛɨɟɜɨɣ�ɩɭɬɶ�ɩɨɞ�Ȼɟɪɥɢɧɨɦ�ɢ�Ʉɺɧɢɝɫɛɟɪɝɨɦ (ɪɢ-
ɫɭɧɨɤ 2). 

ɇɚ�ɦɨɦɟɧɬ�ɧɚɱɚɥɚ�ɜɨɣɧɵ�Ʉɪɚɫɧɚɹ�Ⱥɪɦɢɹ�ɪɚɫɩɨɥɚɝɚɥɚ�ɛɪɨɧɟɩɨɟɡɞɚɦɢ�ɧɟ-
ɫɤɨɥɶɤɢɯ�ɬɢɩɨɜ. ȼɫɟ� ɨɧɢ�ɢɦɟɥɢ� ɩɨɯɨɠɭɸ�ɤɨɧɫɬɪɭɤɰɢɸ�ɢ�ɫɨɫɬɨɹɥɢ�ɢɡ�ɛɪɨ-
ɧɟɩɥɨɳɚɞɨɤ,  ɛɪɨɧɟɩɚɪɨɜɨɡɚ,  ɞɜɭɯ� ɢɥɢ� ɱɟɬɵɪɟɯ� ɩɥɨɳɚɞɨɤ� ɉȼɈ� ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ� ɩɥɚɬɮɨɪɦ. ȼɨɡɢɥɢ� ɫɨɫɬɚɜɵ� ɩɚɪɨɜɨɡɵ� ɫɟɪɢɢ� Ɉ – ɫɚɦɵɟ 
ɦɚɫɫɨɜɵɟ�ɥɨɤɨɦɨɬɢɜɵ�ɩɪɟɞɜɨɟɧɧɨɝɨ�ɩɟɪɢɨɞɚ. Ɉɛɵɱɧɨ�ɢɯ�ɫɬɚɜɢɥɢ�ɜ�ɫɟɪɟɞɢ-
ɧɭ�ɛɪɨɧɟɩɨɟɡɞɚ (ɪɢɫɭɧɨɤ 3) [6].  
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Ɋɢɫɭɧɨɤ 2 í�Ȼɪɨɧɟɩɨɟɡɞ «ɂɥɶɹ�Ɇɭɪɨɦɟɰ» 

 
Ɋɢɫɭɧɨɤ 3 – Ȼɪɨɧɟɩɨɟɡɞ 

Ȼɪɨɧɟɩɥɨɳɚɞɤɢ�ɩɪɟɞɫɬɚɜɥɹɥɢ�ɫɨɛɨɣ�ɛɪɨɧɢɪɨɜɚɧɧɵɟ�ɩɥɚɬɮɨɪɦɵ�ɫ�ɞɜɭɦɹ 
ɢɥɢ� ɱɟɬɵɪɶɦɹ� ɨɫɹɦɢ. Ʉɚɠɞɚɹ� ɢɡ� ɧɢɯ� ɢɦɟɥɚ� ɨɞɧɭ� ɢɥɢ� ɞɜɟ� ɚɪɬɢɥɥɟɪɢɣɫɤɢɟ 
ɛɚɲɧɢ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɤɚɥɢɛɪɚ�ɨɪɭɞɢɣ�ɩɥɚɬɮɨɪɦɵ�ɞɟɥɢɥɢɫɶ�ɧɚ�ɬɹɠɟɥɵɟ 
ɢ�ɥɟɝɤɢɟ.  

ɋɚɦɨɣ�ɫɨɜɟɪɲɟɧɧɨɣ�ɥɟɝɤɨɣ�ɩɥɨɳɚɞɤɨɣ�ɧɚ�ɧɚɱɚɥɨ�ɜɨɣɧɵ�ɫɱɢɬɚɥɚɫɶ�ɉɅ-37. 
Ɉɧɚ� ɢɦɟɥɚ� ɞɜɟ 76 ɦɦ�ɩɭɲɤɢ� ɢ� ɧɟɫɤɨɥɶɤɢɯ� ɩɭɥɟɦɟɬɨɜ, ɬɨɥɳɢɧɚ� ɛɪɨɧɟɩɨɹɫɚ 
ɫɨɫɬɚɜɥɹɥɚ 20 ɦɦ. Ɍɹɠɟɥɵɟ�ɩɥɨɳɚɞɤɢ�ɬɢɩɚ�ɉɌ-33 ɜɨɨɪɭɠɚɥɢɫɶ�ɨɞɧɨɣ 107 ɦɦ 
ɩɭɲɤɨɣ�ɢ�ɩɹɬɶɸ�ɩɭɥɟɦɟɬɚɦɢ (ɪɢɫɭɧɨɤ 4).  

Ɍɚɤɠɟ�ɛɪɨɧɟɩɨɟɡɞɚ�ɢɦɟɥɢ�ɜ�ɫɜɨɟɦ�ɫɨɫɬɚɜɟ «ɛɚɡɭ» – 10í15 ɨɛɵɱɧɵɯ�ɜɚɝɨ-
ɧɨɜ. ȼ�ɧɢɯ� ɪɚɫɩɨɥɚɝɚɥɢɫɶ�ɲɬɚɛ�ɩɨɟɡɞɚ, ɤɭɯɧɹ, ɫɤɥɚɞɵ�ɛɨɟɩɪɢɩɚɫɨɜ, ɡɚɩɱɚ-
ɫɬɟɣ� ɢ� ɪɚɫɯɨɞɧɵɯ� ɦɚɬɟɪɢɚɥɨɜ. «Ȼɚɡɭ» ɧɟ� ɛɪɚɥɢ� ɜ� ɛɨɣ, ɟɟ� ɨɫɬɚɜɥɹɥɢ� ɧɚ 
ɛɥɢɠɚɣɲɟɣ�ɫɬɚɧɰɢɢ, ɤɨɬɨɪɚɹ�ɨɛɟɫɩɟɱɢɜɚɥɚ�ɫɨɯɪɚɧɧɨɫɬɶ «ɛɚɡɵ». 
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Ɋɢɫɭɧɨɤ 4 – Ȼɪɨɧɟɩɥɨɳɚɞɤɚ 

ɋɭɳɟɫɬɜɨɜɚɥɢ� ɫɩɟɰɢɚɥɶɧɵɟ� ɛɪɨɧɟɩɨɟɡɞɚ� ɉȼɈ. Ɉɧɢ� ɫɨɫɬɨɹɥɢ� ɢɡ� ɩɥɚɬ-
ɮɨɪɦ� ɫ� ɡɟɧɢɬɧɵɦɢ� ɨɪɭɞɢɹɦɢ. ɉɨɞɨɛɧɵɟ� ɛɪɨɧɟɜɚɝɨɧɵ� ɱɚɫɬɨ� ɩɪɢɰɟɩɥɹɥɢ� ɤ 
ɷɲɟɥɨɧɚɦ�ɫ�ɨɫɨɛɨ�ɜɚɠɧɵɦɢ�ɝɪɭɡɚɦɢ�ɢ�ɜɯɨɞɢɥɢ�ɜ�ɫɨɫɬɚɜ�ɜɨɣɫɤ�ɩɪɨɬɢɜɨɜɨɡ-
ɞɭɲɧɨɣ� ɨɛɨɪɨɧɵ. ɋɚɦɵɦ� ɦɚɫɫɨɜɵɦ� ɫɨɜɟɬɫɤɢɦ� ɛɪɨɧɟɩɨɟɡɞɨɦ� ɧɚ� ɧɚɱɚɥɨ 
ɜɨɣɧɵ�ɛɵɥ�Ȼɉ-35 ɫ�ɥɟɝɤɢɦɢ�ɩɥɨɳɚɞɤɚɦɢ�ɉɅ-35. ȼ 1943 ɝɨɞɭ�ɛɵɥ�ɪɚɡɪɚɛɨ-
ɬɚɧ� Ȼɉ-43 ɫ� ɩɥɨɳɚɞɤɚɦɢ� ɉɅ-43, ɧɚ� ɤɚɠɞɨɣ� ɢɡ� ɤɨɬɨɪɵɯ� ɭɫɬɚɧɚɜɥɢɜɚɥɚɫɶ 
ɛɚɲɧɹ�Ɍ-34 (ɪɢɫɭɧɨɤ 5). 

 
Ɋɢɫɭɧɨɤ 5 í�Ȼɪɨɧɟɩɨɟɡɞ�Ȼɉ-35 

Ȼɪɨɧɟɩɨɟɡɞɚ� ɜɫɬɭɩɢɥɢ� ɜ� ɛɨɣ� ɫ� ɩɪɨɬɢɜɧɢɤɨɦ� ɛɭɤɜɚɥɶɧɨ� ɜ� ɩɟɪɜɵɟ� ɞɧɢ 
ɜɨɣɧɵ. Ⱦɨ�ɤɨɧɰɚ 1941 ɝɨɞɚ�ɛɵɥɢ�ɩɨɬɟɪɹɧɵ 42 ɩɨɟɡɞɚ, ɜ 1942 ɝɨɞɭ�ɜɪɚɝɭ�ɭɞɚ-
ɥɨɫɶ�ɭɧɢɱɬɨɠɢɬɶ 45 ɛɪɨɧɟɩɨɟɡɞɨɜ. ɇɚɤɨɩɥɟɧɧɵɣ�ɨɩɵɬ�ɩɪɢɜɺɥ�ɤ�ɬɨɦɭ, ɱɬɨ�ɡɚ 
ɩɨɫɥɟɞɭɸɳɢɟ�ɝɨɞɵ�ɜɨɣɧɵ�ɛɵɥɨ�ɩɨɬɟɪɹɧɨ�ɜɫɟɝɨ�ɞɜɚ�ɩɨɟɡɞɚ. ȼ�ɧɚɱɚɥɟ�ɜɨɣɧɵ 
ɛɪɨɧɟɩɨɟɡɞɚɦ� ɧɟɪɟɞɤɨ� ɫɬɚɜɢɥɢ «ɫɚɦɨɭɛɢɣɫɬɜɟɧɧɵɟ» ɡɚɞɚɱɢ: ɢɯ� ɨɫɬɚɜɥɹɥɢ 
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ɩɪɢɤɪɵɜɚɬɶ�ɨɬɯɨɞ�ɜɨɣɫɤ, ɨɬɩɪɚɜɥɹɥɢ�ɨɛɫɬɪɟɥɢɜɚɬɶ�ɜɚɠɧɵɟ�ɨɛɴɟɤɬɵ�ɩɪɨɬɢɜ-
ɧɢɤɚ. ɗɬɨ�ɢ�ɨɛɴɹɫɧɹɟɬ�ɧɟɨɩɪɚɜɞɚɧɧɨ�ɜɵɫɨɤɢɣ�ɭɪɨɜɟɧɶ�ɩɨɬɟɪɶ�ɫɨɫɬɚɜɨɜ. 

Ɉɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɛɪɨɧɟɩɨɟɡɞɨɜ� ɛɵɥɚ� ɨɝɧɟɜɚɹ� ɩɨɞɞɟɪɠɤɚ� ɩɨɞɪɚɡɞɟɥɟ-
ɧɢɣ, ɞɟɣɫɬɜɨɜɚɜɲɢɯ�ɜ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ�ɛɥɢɡɨɫɬɢ� ɨɬ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɂɯ 
ɧɟɪɟɞɤɨ�ɢɫɩɨɥɶɡɨɜɚɥɢ�ɞɥɹ�ɤɨɧɬɪɛɚɬɚɪɟɣɧɨɣ�ɛɨɪɶɛɵ, ɨɛɨɪɨɧɵ�ɫɬɚɧɰɢɣ�ɢ�ɭɡ-
ɥɨɜ. ɂɧɨɝɞɚ� ɩɨɟɡɞɚɦ� ɩɪɢɞɚɜɚɥɢɫɶ� ɞɟɫɚɧɬɧɵɟ� ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɤɨɬɨɪɵɟ� ɩɨɞ-
ɱɢɧɹɥɢɫɶ� ɢɯ� ɤɨɦɚɧɞɢɪɚɦ. Ɍɚɤɠɟ� ɫ� ɩɨɦɨɳɶɸ� ɩɨɟɡɞɨɜ� ɨɫɭɳɟɫɬɜɥɹɥɢɫɶ 
ɩɟɪɟɜɨɡɤɢ�ɨɫɨɛɨ�ɰɟɧɧɵɯ�ɝɪɭɡɨɜ. ȼɚɠɧɟɣɲɟɣ�ɡɚɞɚɱɟɣ�ɞɥɹ�ɧɢɯ�ɫɬɚɥɚ�ɩɪɨɬɢɜɨ-
ɜɨɡɞɭɲɧɚɹ�ɨɛɨɪɨɧɚ�ɦɨɫɬɨɜ, ɩɭɬɟɣ, ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. 

ɇɚɢɛɨɥɟɟ� ɢɡɜɟɫɬɧɵɦ� ɛɪɨɧɟɩɨɟɡɞɨɦ� ɩɟɪɢɨɞɚ� ɜɨɣɧɵ� ɹɜɥɹɟɬɫɹ «ɀɟɥɟɡɧɹ-
ɤɨɜ», ɤɨɬɨɪɵɣ� ɭɱɚɫɬɜɨɜɚɥ�ɜ�ɨɛɨɪɨɧɟ�ɋɟɜɚɫɬɨɩɨɥɹ. ɇɟɫɦɨɬɪɹ�ɧɚ�ɝɨɫɩɨɞɫɬɜɨ 
ɚɜɢɚɰɢɢ�ɜ�ɜɨɡɞɭɯɟ�ɢ�ɧɚɥɢɱɢɟ�ɦɨɳɧɨɣ�ɚɪɬɢɥɥɟɪɢɣɫɤɨɣ�ɝɪɭɩɩɢɪɨɜɤɢ, ɧɟɦɰɵ 
ɧɢɱɟɝɨ�ɧɟ�ɦɨɝɥɢ�ɩɨɞɟɥɚɬɶ�ɫ�ɨɬɜɚɠɧɵɦ�ɛɪɨɧɟɩɨɟɡɞɨɦ. Ɉɧ�ɩɟɪɢɨɞɢɱɟɫɤɢ�ɫɨ-
ɜɟɪɲɚɥ�ɞɟɪɡɤɢɟ�ɜɵɥɚɡɤɢ, ɚ�ɡɚɬɟɦ�ɫɤɪɵɜɚɥɫɹ�ɜ�ɬɭɧɧɟɥɹɯ�ɝɨɪɨɞɚ. Ƚɢɬɥɟɪɨɜɰɵ 
ɩɪɨɡɜɚɥɢ�ɷɬɨɬ�ɩɨɟɡɞ «ɡɟɥɟɧɵɦ�ɩɪɢɡɪɚɤɨɦ». ɇɚ�ɫɱɟɬɭ «ɀɟɥɟɡɧɹɤɨɜɚ» ɛɨɥɟɟ 
140 ɜɵɟɡɞɨɜ (ɪɢɫɭɧɨɤ 6) [7]. 

 
Ɋɢɫɭɧɨɤ 6 í�Ȼɪɨɧɟɩɨɟɡɞ «ɀɟɥɟɡɧɹɤɨɜ» 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɛɪɨɧɟɩɨɟɡɞɚ� ɜɧɟɫɥɢ� ɧɟɨɰɟɧɢɦɵɣ� ɜɤɥɚɞ� ɜ� ɨɛɟɫɩɟɱɟɧɢɟ 
ɮɪɨɧɬɚ�ɢ�ɩɨɜɵɲɟɧɢɟ�ɨɛɨɪɨɧɨɫɩɨɫɨɛɧɨɫɬɢ�ɫɬɪɚɧɵ�ɜ�ɝɨɞɵ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬ-
ɜɟɧɧɨɣ�ɜɨɣɧɵ. 
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ȺɄɌɍȺɅɂɁȺɐɂə�ɆȿɌɈȾɈȼ�ɊȺɋɑȿɌȺ  
ɄɈɇɋɌɊɍɄɌɂȼɇɕɏ�ɉȺɊȺɆȿɌɊɈȼ�ɋɈɊɌɂɊɈȼɈɑɇɕɏ�ȽɈɊɈɄ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɢɫɩɨɥɶɡɭɟɦɵɟ�ɜ�ɝɨɪɨɱɧɵɯ�ɪɚɫɱɟɬɚɯ�ɩɚɪɚɦɟɬɪɵ�ɩɥɨɬɧɨɫɬɟɣ�ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ. ɍɫɬɚɧɨɜɥɟɧɵ�ɩɪɢ-
ɱɢɧɵ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɜɵɩɨɥɧɟɧɢɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɫɢɥ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ�ɧɚ� ɫɤɚɬɵɜɚɸɳɢɟɫɹ� ɫ� ɝɨɪɤɢ� ɨɬɰɟɩɵ� ɢ� ɨɩɪɟɞɟɥɟɧɢɹ� ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ�ɩɥɨɬɧɨɫɬɟɣ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ. ɉɪɨɢɡɜɟɞɟɧ� ɚɧɚɥɢɡ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ. ɍɫɬɚɧɨɜɥɟɧɵ� ɷɥɟɦɟɧɬɵ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɤɨɬɨɪɵɯ�ɡɚɜɢɫɹɬ�ɨɬ�ɯɨɞɨɜɵɯ�ɫɜɨɣɫɬɜ�ɜɚɝɨɧɨɜ, ɜɵɪɚɠɚɟ-
ɦɵɯ�ɱɟɪɟɡ�ɨɫɧɨɜɧɨɟ�ɭɞɟɥɶɧɨɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ. ɉɪɢɜɟɞɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɵ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ 

https://www.permgaspi.ru/deyatelnost/november-readings/noyabrskie-istoriko-arhivnye-chteniya-v-permskom-partarhive-v-2019-godu/mate-rialy-nauchnoj-konferentsiii-noyabrskie-istoriko-arhivnye-chteniya-2019-g/%20voenno-sanitar-nye-poezda-i-letuchki-v-velikoj-otechestvennoj-vojne-1941-1945-gg-k-75-letiyu-velikoj-po-bedy
https://www.permgaspi.ru/deyatelnost/november-readings/noyabrskie-istoriko-arhivnye-chteniya-v-permskom-partarhive-v-2019-godu/mate-rialy-nauchnoj-konferentsiii-noyabrskie-istoriko-arhivnye-chteniya-2019-g/%20voenno-sanitar-nye-poezda-i-letuchki-v-velikoj-otechestvennoj-vojne-1941-1945-gg-k-75-letiyu-velikoj-po-bedy
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ɫɨɜɪɟɦɟɧɧɨɝɨ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ. ȼɵɩɨɥɧɟɧɨ�ɫɪɚɜɧɟɧɢɟ�ɡɧɚɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨ-
ɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ, ɢɫɩɨɥɶɡɭɟɦɵɯ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɜ�ɧɚ-
ɫɬɨɹɳɟɟ�ɜɪɟɦɹ, ɫɨ�ɡɧɚɱɟɧɢɹɦɢ, ɩɨɥɭɱɟɧɧɵɦɢ�ɞɥɹ�ɷɤɫɩɥɭɚɬɢɪɭɟɦɨɝɨ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ 
ɧɚ� ɫɨɜɪɟɦɟɧɧɨɦ� ɷɬɚɩɟ. ȼɵɩɨɥɧɟɧ� ɚɧɚɥɢɡ� ɜɥɢɹɧɢɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɨɫɧɨɜɧɨɝɨ 
ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɩɪɢ� ɫɤɚɬɵɜɚɧɢɢ� ɧɚ� ɦɟɬɨɞɢɤɭ� ɪɚɫɱɟɬɚ 
ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɢ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. Ⱦɚɧɵ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɤɨɪ-
ɪɟɤɬɢɪɨɜɤɟ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɢ 
ɩɭɬɟɣ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɚɪɤɨɜ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ 
ɫɮɨɪɦɢɪɨɜɚɥɢɫɶ�ɜ�ɫɟɪɟɞɢɧɟ XX ɜɟɤɚ. ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɩɪɨɢɡɜɨɞɢɥɚɫɶ�ɤɨɪɪɟɤ-
ɬɢɪɨɜɤɚ�ɨɬɞɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɪɚɫɱɟɬɚ�ɫ�ɰɟɥɶɸ�ɚɞɚɩɬɚɰɢɢ�ɤ�ɢɡɦɟɧɹɸɳɢɦɫɹ 
ɭɫɥɨɜɢɹɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ� ɭɱɟɬɨɦ�ɪɚɡɜɢɬɢɹ�ɧɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɩɪɨɝɪɟɫɫɚ. 
ɂɫɩɨɥɶɡɭɟɦɚɹ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɦɟɬɨɞɢɤɚ� ɪɚɫɱɟɬɚ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ 
ɢɡɥɨɠɟɧɚ� ɜ�ɉɪɚɜɢɥɚɯ� ɢ� ɧɨɪɦɚɯ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ 
2003 ɝɨɞɚ [1]. ɇɚ� ɞɚɧɧɵɣ�ɦɨɦɟɧɬ� ɭɤɚɡɚɧɧɵɣ� ɢɫɬɨɱɧɢɤ� ɧɟ� ɹɜɥɹɟɬɫɹ� ɞɟɣɫɬ-
ɜɭɸɳɢɦ�ɧɨɪɦɚɬɢɜɧɵɦ�ɞɨɤɭɦɟɧɬɨɦ. Ɉɬɞɟɥɶɧɵɟ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚ-
ɧɢɸ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ� ɢɡɥɨɠɟɧɵ� ɜ� ɋɜɨɞɟ� ɩɪɚɜɢɥ 2014 ɝɨɞɚ [2], ɜ 
ɤɨɬɨɪɨɦ�ɧɟ�ɩɪɢɜɟɞɟɧɵ�ɦɟɬɨɞɢɤɢ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɨɬɞɟɥɶɧɵɯ�ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. ɉɨɷɬɨɦɭ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɧɨ-
ɜɵɯ�ɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɜ�ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ�ɢɫɩɨɥɶɡɭɸɬɫɹ�ɩɨɥɨɠɟɧɢɹ�ɨɛɨɢɯ�ɭɤɚɡɚɧɧɵɯ�ɢɫɬɨɱɧɢɤɨɜ.  

Ɋɟɡɭɥɶɬɚɬɨɦ� ɪɚɫɱɟɬɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɹɜɥɹɸɬɫɹ� ɢɬɨɝɨɜɵɟ� ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɚɪɚɦɟɬɪɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ�ɫ�ɭɱɟɬɨɦ: 

– ɫɬɪɭɤɬɭɪɵ�ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ�ɜɚɝɨɧɨɩɨɬɨɤɚ; 
– ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɢ�ɩɪɢɧɹɬɨɝɨ�ɪɟɠɢɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ 

ɫɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɨɜ; 
– ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɦɟɫɬɧɨɫɬɢ�ɪɚɫɩɨɥɨɠɟɧɢɹ�ɫɬɚɧɰɢɢ. 
Ʉ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ� ɩɚɪɚɦɟɬɪɚɦ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɨɬɧɨɫɹɬ� ɜɵɫɨɬɭ 

ɝɨɪɤɢ, ɚ�ɬɚɤɠɟ�ɤɨɧɮɢɝɭɪɚɰɢɸ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ (ɜ�ɬɨɦ�ɱɢɫɥɟ, ɤɨɥɢɱɟɫɬ-
ɜɨ� ɷɥɟɦɟɧɬɨɜ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, ɡɧɚɱɟɧɢɹ� ɭɤɥɨɧɨɜ� ɢ� ɞɥɢɧ� ɷɥɟɦɟɧɬɨɜ), 
ɤɨɬɨɪɚɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɞɥɹ�ɧɚɞɜɢɠɧɨɣ, ɩɟɪɟɜɚɥɶɧɨɣ, ɫɩɭɫɤɧɨɣ�ɱɚɫɬɟɣ�ɝɨɪɤɢ�ɢ 
ɩɭɬɟɣ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ. 

Ɇɟɬɨɞɢɤɚ�ɤɨɦɩɥɟɤɫɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɜɵɫɨɬɵ�ɢ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ 
ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ: 

– ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɞɢɚɩɚɡɨɧɚ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚ-
ɱɟɧɢɣ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ�ɢ�ɨɩɪɟɞɟɥɟɧɢɸ�ɩɚɪɚɦɟɬɪɨɜ�ɩɪɨɞɨɥɶɧɨ-
ɝɨ�ɩɪɨɮɢɥɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɪɚɫɱɟɬɧɨɣ�ɜɵɫɨɬɟ�ɝɨɪɤɢ; 

– ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ� ɩɨ� ɨɩɪɟɞɟɥɟɧɢɸ� ɫɤɨɪɨɫɬɟɣ� ɧɚɞɜɢɝɚ� ɢ� ɪɨɫ-
ɩɭɫɤɚ, ɦɨɳɧɨɫɬɢ� ɬɨɪɦɨɡɧɵɯ� ɩɨɡɢɰɢɣ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ�ɜɪɟɦɟɧɧɵɯ� ɢɧɬɟɪ-
ɜɚɥɨɜ�ɦɟɠɞɭ�ɨɬɰɟɩɚɦɢ�ɧɚ�ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɢ�ɞɪ. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɚɪɢɚɧɬɧɵɯ� ɪɚɫɱɟɬɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɢɬɨɝɨɜɚɹ� ɤɨɧɫɬɪɭɤɰɢɹ 
ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ� ɢ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ 
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ɧɚɢɛɨɥɶɲɭɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɪɢ�ɫɨɛɥɸɞɟɧɢɢ�ɢɦɟɸɳɢɯɫɹ 
ɨɝɪɚɧɢɱɟɧɢɣ�ɢ�ɭɫɬɚɧɨɜɥɟɧɧɵɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɫɤɚɬɵɜɚɧɢɸ�ɨɬɰɟɩɨɜ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɪɚɫɱɟɬɵ�ɩɪɨɢɡɜɨɞɹɬɫɹ�ɧɚ�ɨɫɧɨɜɚɧɢɢ 
ɪɟɡɭɥɶɬɚɬɨɜ� ɫɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɪɚɫɱɟɬɧɵɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɩɨ� ɪɚɫ-
ɱɟɬɧɵɦ�ɭɱɚɫɬɤɚɦ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ. ɋɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɨɬɰɟɩɨɜ�ɧɚ�ɥɸ-
ɛɨɦ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɭɱɚɫɬɤɟ�ɝɨɪɤɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɭɦɦɚɪɧɨɝɨ�ɡɚɩɚɫɚ�ɷɧɟɪɝɢɢ 
ɞɜɢɠɟɧɢɹ�ɜ�ɧɚɱɚɥɟ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ�ɢ�ɫɭɦɦɚɪɧɨɣ�ɪɚɛɨɬɵ�ɫɢɥ�ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɧɚ�ɞɚɧɧɨɦ�ɭɱɚɫɬɤɟ, ɤɨɬɨɪɚɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫ� ɭɱɟɬɨɦ�ɞɟɣɫɬ-
ɜɢɹ� ɧɚ� ɨɬɰɟɩɵ� ɫɥɟɞɭɸɳɢɯ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ: ɨɫɧɨɜɧɨɝɨ, ɨɬ 
ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɨɬ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ. ɂɡ�ɭɤɚ-
ɡɚɧɧɵɯ�ɜɢɞɨɜ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɯɨɞɨɜɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɚɝɨɧɨɜ�ɭɱɢɬɵɜɚɸɬɫɹ 
ɜ� ɜɟɥɢɱɢɧɟ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ. ɑɢɫɥɨɜɵɟ� ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ�ɞɚɧɧɨɝɨ�ɜɢɞɚ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ 
ɝɨɪɨɱɧɵɯ�ɪɚɫɱɟɬɨɜ, ɩɪɢɜɟɞɟɧɵ�ɉɪɚɜɢɥɚɯ�ɢ�ɧɨɪɦɚɯ 2003 ɝɨɞɚ [1]. ɍɤɚɡɚɧɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɛɵɥɢ� ɩɨɥɭɱɟɧɵ� ɩɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜɵɩɨɥɧɟɧ-
ɧɵɯ�ɐɇɂɂ�Ɇɉɋ�ɜ 1970í1980-ɯ�ɝɨɞɚɯ [3] ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ�ɞɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ�ɦɨɠɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ�ɪɟɡɭɥɶɬɚɬɚɦ, ɧɟ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɫɨɜɪɟɦɟɧɧɵɦ�ɭɫɥɨɜɢɹɦ�ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɗɤɫɩɥɭɚɬɢɪɭɟɦɵɣ�ɧɚ�ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɊɎ�ɩɚɪɤ 
ɜɚɝɨɧɨɜ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɹɜɥɹɟɬɫɹ�ɨɞɧɢɦ�ɢɡ�ɫɚɦɵɯ�ɧɨɜɵɯ�ɜ�ɦɢɪɟ, ɱɬɨ�ɫɬɚ-
ɥɨ�ɨɞɧɢɦ�ɢɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɩɪɨɜɟɞɟɧɧɨɣ�ɪɟɮɨɪɦɵ�Ɇɉɋ. ɋɨɜɪɟɦɟɧɧɵɟ�ɦɨɞɟɥɢ 
ɜɚɝɨɧɨɜ� ɪɚɡɪɚɛɨɬɚɧɵ� ɫ� ɭɱɟɬɨɦ� ɩɪɢɦɟɧɟɧɢɹ� ɧɨɜɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɜ� ɜɚɝɨɧɨ-
ɫɬɪɨɟɧɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɯɨɞɨɜɵɟ�ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ�ɜɚɝɨɧɧɨɝɨ�ɩɚɪɤɚ�ɜ�ɰɟɥɨɦ�ɩɨɫɬɨɹɧɧɨ�ɭɥɭɱɲɚɸɬɫɹ, ɱɬɨ�ɩɪɢɜɨɞɢɬ, ɜ 
ɬɨɦ� ɱɢɫɥɟ, ɤ� ɫɨɤɪɚɳɟɧɢɸ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ 
ɜɚɝɨɧɨɜ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ. 

Ⱦɥɹ� ɨɰɟɧɤɢ� ɢɡɦɟɧɟɧɢɹ� ɜɟɥɢɱɢɧɵ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ (wɨ) ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɋȽɍɉɋ� ɜɵɩɨɥɧɟɧɵ� ɧɚɬɭɪɧɵɟ� ɧɚ-
ɛɥɸɞɟɧɢɹ�ɡɚ�ɫɤɚɬɵɜɚɧɢɟɦ�ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ�ɫ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ [4, 5], 
ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɤɨɬɨɪɵɯ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɢɡɦɟɧɟɧɢɹ�ɫɤɨɪɨɫɬɟɣ�ɞɜɢɠɟɧɢɹ�ɜɚ-
ɝɨɧɚ� ɧɚ� ɩɪɹɦɨɦ� ɭɱɚɫɬɤɟ� ɩɭɬɢ� ɩɪɨɢɡɜɨɞɢɥɨɫɶ� ɨɩɪɟɞɟɥɟɧɢɟ� ɫɢɥɵ� ɨɫɧɨɜɧɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ. Ⱦɥɹ�ɭɜɟɥɢɱɟɧɢɹ�ɨɛɴɟɦɚ�ɜɵɛɨɪɤɢ�ɢ�ɫɧɢɠɟɧɢɹ�ɩɨ-
ɝɪɟɲɧɨɫɬɢ� ɢɡɦɟɪɟɧɢɣ� ɬɚɤɠɟ� ɩɪɨɢɡɜɟɞɟɧɚ� ɨɛɪɚɛɨɬɤɚ� ɞɚɧɧɵɯ� ɨ� ɫɤɚɬɵɜɚɧɢɢ 
ɨɞɢɧɨɱɧɵɯ� ɜɚɝɨɧɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɪɚɡɪɚɛɨɬɚɧɧɨɣ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� Ɋɨɫ-
ɬɨɜɫɤɨɝɨ� ɮɢɥɢɚɥɚ�ȺɈ «ɇɂɂȺɋ» ɫɢɫɬɟɦɵ «Ʉɨɦɩɶɸɬɟɪɧɨɟ� ɡɪɟɧɢɟ» ɧɚ� ɬɨɣ 
ɠɟ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɟ [6, 7]. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɨɥɭɱɟɧɵ�ɧɨɜɵɟ�ɱɢɫɥɨɜɵɟ�ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɥɨɬɧɨɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɜɟɫɨɜɵɯ�ɤɚɬɟɝɨɪɢɣ, ɩɨɞɬɜɟɪɠɞɚɸɳɢɟ 
ɫɭɳɟɫɬɜɟɧɧɨɟ�ɭɥɭɱɲɟɧɢɟ�ɯɨɞɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɫɨɜɪɟɦɟɧɧɨɝɨ�ɩɚɪɤɚ�ɜɚɝɨ-
ɧɨɜ. ɋɭɳɟɫɬɜɭɸɳɢɟ�ɢ�ɩɨɥɭɱɟɧɧɵɟ�ɩɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɱɢɫɥɨɜɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɟɥɢɱɢɧɵ wɨ, ɇ�ɤɇ, ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 
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Таблица 1 – ɉɚɪɚɦɟɬɪɵ�ɩɥɨɬɧɨɫɬɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɫɥɭɱɚɣɧɨɣ�ɜɟɥɢɱɢɧɵ wɨ (ɫɭ-
ɳɟɫɬɜɭɸɳɢɟ�ɞɚɧɧɵɟ / «ɧɨɜɵɟ» ɡɧɚɱɟɧɢɹ) 

ȼɟɫɨɜɚɹ�ɤɚɬɟɝɨɪɢɹ�ɜɚɝɨɧɨɜ Ⱦɢɚɩɚɡɨɧ 
ɦɚɫɫɵ 

ɜɚɝɨɧɚ, ɬ 

ɋɪɟɞɧɟɟ 
ɡɧɚɱɟɧɢɟ 
wɨ, ɇ�ɤɇ 

ɋɪɟɞɧɟɟ�ɤɜɚɞɪɚɬɢɱɟ-
ɫɤɨɟ�ɨɬɤɥɨɧɟɧɢɟ, 

ɇ�ɤɇ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ʌɟɝɤɚɹ Ʌ Ⱦɨ 28 1,75 / 0,83 0,67 / 0,56 
Ʌɟɝɤɨ�ɫɪɟɞɧɹɹ Ʌɋ 28–44 1,54 / 0,71 0,59 / 0,52 
ɋɪɟɞɧɹɹ ɋ 44–60 1,39 / 0,71 0,50 / 0,45 
ɋɪɟɞɧɟ�ɬɹɠɟɥɚɹ ɋɌ 60–72 1,25 / 0,66 0,38 / 0,44 
Ɍɹɠɟɥɚɹ Ɍ ɋɜɵɲɟ 72 1,23 / 0,63 0,35 / 0,39 

Ⱦɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜ�ɪɚɫɱɟɬɚɯ «ɧɨɜɵɯ» ɞɚɧɧɵɯ�ɩɨ�ɨɫɧɨɜɧɨɦɭ�ɭɞɟɥɶɧɨɦɭ 
ɫɨɩɪɨɬɢɜɥɟɧɢɸ�ɞɜɢɠɟɧɢɸ�ɧɟɨɛɯɨɞɢɦɨ�ɜɵɩɨɥɧɢɬɶ�ɚɧɚɥɨɝɢɱɧɵɟ�ɢɫɫɥɟɞɨɜɚ-
ɧɢɹ�ɧɚ� ɞɪɭɝɢɯ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɫɬɚɧɰɢɹɯ� ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ, ɜ� ɬɨɦ� ɱɢɫɥɟ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜ�ɪɚɡɧɵɯ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɡɨɧɚɯ, ɫ�ɰɟɥɶɸ�ɨɛɨɛɳɟɧɢɹ�ɢ�ɭɬɨɱ-
ɧɟɧɢɹ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ�ɜ�ɬɚɛɥɢɰɟ 1. Ɉɞɧɚɤɨ�ɩɪɟɞɫɬɚɜ-
ɥɟɧɧɵɟ «ɧɨɜɵɟ» ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɵɜɚɸɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɨɬɥɢɱɢɟ� ɨɬ 
ɢɫɩɨɥɶɡɭɟɦɵɯ� ɡɧɚɱɟɧɢɣ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ, ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɧɟɨɛɯɨɞɢ-
ɦɨɫɬɶ� ɩɟɪɟɫɦɨɬɪɚ� ɨɬɞɟɥɶɧɵɯ� ɩɨɥɨɠɟɧɢɣ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ. 

ɇɚɩɪɢɦɟɪ, ɪɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɭɫɥɨ-
ɜɢɸ�ɞɨɤɚɬɵɜɚɧɢɹ�ɪɚɫɱɟɬɧɨɝɨ�ɛɟɝɭɧɚ�Ɉɉ («ɨɱɟɧɶ�ɩɥɨɯɨɝɨ») ɞɨ�ɪɚɫɱɟɬɧɨɣ�ɬɨɱ-
ɤɢ, ɧɚɯɨɞɹɳɟɣɫɹ�ɧɚ�ɬɪɭɞɧɨɦ�ɩɨ�ɭɫɥɨɜɢɹɦ�ɫɤɚɬɵɜɚɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɭɬɢ�ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 50 ɦ�ɨɬ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡɧɨɣ�ɩɨɡɢɰɢɢ. Ɋɚɫɱɟɬ�ɜɵɫɨɬɵ�ɝɨɪɨɤ�ɩɨɜɵ-
ɲɟɧɧɨɣ, ɛɨɥɶɲɨɣ�ɢ�ɫɪɟɞɧɟɣ�ɦɨɳɧɨɫɬɟɣ�ɜɟɞɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ: 

                                  ,)(75,1 0ɫɧɫɜFɤɨɫɧp hhhhhH -+++=                               (1) 

ɝɞɟ 1,75 – ɨɬɤɥɨɧɟɧɢɟ� ɪɚɫɱɟɬɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɫɭɦɦɵ )( ɫɜFɤɨɫɧ hhh ++  
ɨɬ� ɟɟ 

ɫɪɟɞɧɟɝɨ�ɡɧɚɱɟɧɢɹ; ɫɜFɤɨɫɧ ,, hhh  – ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ�ɩɨɬɟɪɶ�ɭɞɟɥɶɧɨɣ�ɷɧɟɪɝɢɢ 
ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɪɢ� ɩɪɟɨɞɨɥɟɧɢɢ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɨɫɧɨɜɧɨɝɨ, ɨɬ� ɫɬɪɟ-
ɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ, ɨɬ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɦ�ɷɧ. ɜ.; ℎɫɧ  – ɩɨ-
ɬɟɪɹ� ɭɞɟɥɶɧɨɣ� ɷɧɟɪɝɢɢ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɪɢ� ɩɪɟɨɞɨɥɟɧɢɢ� ɫɢɥɵ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɦ�ɷɧ. ɜ.; ℎ଴ – ɭɞɟɥɶɧɚɹ�ɷɧɟɪɝɢɹ�ɞɜɢɠɟɧɢɹ�ɜɚ-
ɝɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ�ɧɚɱɚɥɶɧɨɣ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ, ɦ�ɷɧ. ɜ. 

ȼ�ɪɚɫɱɟɬɚɯ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɫɪɟɞɧɟɟ�ɡɧɚɱɟɧɢɟ� ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶɧɨɝɨ� ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ, ɤɨɬɨɪɨɟ� ɞɥɹ� ɥɟɝɤɨɣ� ɤɚɬɟɝɨɪɢɢ� ɜɚɝɨɧɨɜ� ɩɨ� ɫɭɳɟɫɬɜɭɸɳɢɦ� ɞɚɧɧɵɦ� ɫɨ-
ɫɬɚɜɥɹɟɬ 1,75, ɚ�ɩɨ «ɧɨɜɵɦ» ɞɚɧɧɵɦ – 0,83 ɇ�ɤɇ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
©ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ�ɜɟɥɢɱɢɧɵ wɨ ɩɪɢɜɟɞɟɬ�ɤ�ɡɧɚɱɢɬɟɥɶɧɨɦɭ�ɩɨɧɢɠɟɧɢɸ�ɜɵɫɨɬɵ 
ɝɨɪɤɢ�ɩɪɢ�ɪɚɫɱɟɬɟ� ɩɨ�ɮɨɪɦɭɥɟ (1). ɇɟɨɛɯɨɞɢɦɨ�ɬɚɤɠɟ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɥɹ «ɧɨ-
ɜɵɯ» ɞɚɧɧɵɯ�ɡɧɚɱɢɬɟɥɶɧɨ�ɫɨɤɪɚɬɢɥɫɹ�ɞɢɚɩɚɡɨɧ�ɞɨɩɭɫɬɢɦɵɯ�ɡɧɚɱɟɧɢɣ, ɱɬɨ�ɫɬɚ-
ɜɢɬ�ɩɨɞ�ɫɨɦɧɟɧɢɟ�ɤɨɪɪɟɤɬɧɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɫɪɟɞɧɢɦ�ɡɧɚɱɟɧɢɹɦ�ɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢɧɹɬɨɣ�ɦɟɪɵ�ɨɬɤɥɨɧɟɧɢɹ�ɧɚ�ɭɪɨɜɧɟ 1,75.  
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Ʉɪɨɦɟ�ɬɨɝɨ, ɪɚɫɱɟɬ�ɩɨ�ɮɨɪɦɭɥɟ (1) ɩɪɨɢɡɜɨɞɢɬɫɹ�ɞɥɹ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫ-
ɥɨɜɢɣ�ɫɤɚɬɵɜɚɧɢɹ, ɤɨɬɨɪɵɟ�ɫɨɝɥɚɫɧɨ�ɉɪɚɜɢɥɚɦ�ɢ�ɧɨɪɦɚɦ 2003 ɝɨɞɚ�ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ� ɤɚɤ� ɭɫɪɟɞɧɟɧɧɵɟ� ɡɧɚɱɟɧɢɹ� ɡɚ� ɬɪɢ� ɧɚɢɛɨɥɟɟ «ɯɨɥɨɞɧɵɯ» ɦɟɫɹɰɚ.          
ȼ�ɩɪɟɞɵɞɭɳɟɣ�ɪɟɞɚɤɰɢɢ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ 1992 ɝɨɞɚ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɬɟɦɩɟɪɚ-
ɬɭɪɵ� ɧɚɪɭɠɧɨɝɨ� ɜɨɡɞɭɯɚ, ɧɚɩɪɚɜɥɟɧɢɹ� ɢ� ɫɤɨɪɨɫɬɢ� ɜɟɬɪɚ� ɩɪɢɧɢɦɚɥɢɫɶ� ɞɥɹ 
ɪɚɫɱɟɬɧɨɝɨ�ɦɟɫɹɰɚ�ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɫɭɦɦɵ�ɭɞɟɥɶɧɵɯ�ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɣ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɫɧɟɝɚ�ɢ�ɢɧɟɹ. ɍɤɚɡɚɧɧɨɟ�ɨɬɥɢɱɢɟ�ɜ�ɦɟɬɨɞɢɤɟ�ɨɩɪɟɞɟɥɟ-
ɧɢɹ� ɪɚɫɱɟɬɧɵɯ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɪɢɜɟɥɨ� ɤ� ɩɨɧɢɠɟɧɢɸ 
ɜɵɫɨɬɵ�ɝɨɪɤɢ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɪɚɫɱɟɬɨɜ�ɩɨ�ɦɟɬɨɞɢɤɟ 2003 ɝɨɞɚ [8]. ȼ�ɫɜɹɡɢ�ɫ 
ɷɬɢɦ� ɨɩɪɟɞɟɥɟɧɢɟ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɝɨɪɤɢ� ɜ� ɫɨɜɪɟɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ�ɦɨɠɧɨ 
ɜɵɩɨɥɧɹɬɶ�ɩɪɹɦɵɦ�ɪɚɫɱɟɬɨɦ�ɩɨ�ɭɫɥɨɜɢɸ�ɞɨɤɚɬɵɜɚɧɢɹ�Ɉɉ�ɛɟɝɭɧɚ�ɞɨ�ɪɚɫɱɟɬ-
ɧɨɣ�ɬɨɱɤɢ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɩɨ�ɧɚɢɛɨɥɟɟ�ɬɪɭɞɧɨɦɭ�ɩɭɬɢ�ɜ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫ-
ɥɨɜɢɹɯ� ɫɤɚɬɵɜɚɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ� ɭɫɥɨɜɢɹɦ 
ɪɚɫɱɟɬɧɨɝɨ�ɦɟɫɹɰɚ (ɩɨ�ɦɟɬɨɞɢɤɟ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ 1992 ɝɨɞɚ) ɩɨ�ɮɨɪɦɭɥɟ 

ɪܪ              = ℎɨɫɧ + ℎɫɜ + ℎɫɤ + ℎɫɧ − ℎ଴, (2) 
ɝɞɟ ℎɨɫɧ, ℎɫɜ, ℎɫɤ , ℎɫɧ – ɡɧɚɱɟɧɢɹ�ɩɨɬɟɪɶ�ɭɞɟɥɶɧɨɣ�ɷɧɟɪɝɢɢ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ 
ɩɪɢ�ɩɪɟɨɞɨɥɟɧɢɢ�ɫɢɥ�ɨɫɧɨɜɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɨɬ�ɜɨɡɞɭɲɧɨɣ�ɫɪɟɞɵ�ɢ�ɜɟɬ-
ɪɚ, ɨɬ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ, ɨɬ�ɫɧɟɝɚ�ɢ�ɢɧɟɹ, ɦ�ɷɧ. ɜ.; ℎ଴ – ɭɞɟɥɶ-
ɧɚɹ� ɷɧɟɪɝɢɹ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ� ɧɚɱɚɥɶɧɨɣ� ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ, ɦ�ɷɧ. ɜ. 

ȼ�ɫɜɹɡɢ� ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɱɢɫɥɨɜɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɥɨɬɧɨɫɬɟɣ� ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɹ� ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɚ�ɬɪɟɛɭɟɬɫɹ� ɩɟɪɟ-
ɫɦɨɬɪ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɚɫɱɟɬɧɵɯ� ɛɟɝɭɧɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ� ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɚɫɱɟɬɨɜ. ɉɪɢɦɟɪ� ɢɧɬɟɝɪɚɥɶɧɨɣ� ɮɭɧɤɰɢɢ� ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ�ɥɟɝɤɨɣ�ɤɚɬɟɝɨɪɢɢ�ɜɚɝɨ-
ɧɨɜ, ɇ�ɤɇ, ɩɨɫɬɪɨɟɧɧɨɣ�ɩɨ «ɧɨɜɵɦ» ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ�ɞɚɧɧɵɦ�ɜɟɥɢɱɢɧɵ wо, 
ɩɪɟɞɫɬɚɜɥɟɧ�ɧɚ�ɪɢɫɭɧɤɟ 1. 

 
Ɋɢɫɭɧɨɤ 1 – ɂɧɬɟɝɪɚɥɶɧɚɹ�ɮɭɧɤɰɢɹ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜ-

ɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɞɥɹ�ɜɚɝɨɧɨɜ�ɥɟɝɤɨɣ�ɜɟɫɨɜɨɣ�ɤɚɬɟɝɨɪɢɢ 
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ɉɪɢɜɟɞɟɧɧɵɟ�ɧɚ� ɪɢɫɭɧɤɟ 1 ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɪɚɫɱɟɬɧɵɟ� ɡɧɚ-
ɱɟɧɢɹ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɥɹ «ɨɱɟɧɶ�ɩɥɨɯɢɯ» ɛɟɝɭɧɨɜ�ɦɨ-
ɝɭɬ� ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɵ� ɜ� ɞɢɚɩɚɡɨɧɟ 3,2–3,6 ɇ�ɤɇ. ɋɭɳɟɫɬɜɭɸɳɟɟ� ɡɧɚɱɟɧɢɟ 
ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�Ɉɉ�ɛɟɝɭɧɚ�ɫɨɫɬɚɜɥɹɟɬ 4,5 ɇ�ɤɇ.  

Ɋɟɡɭɥɶɬɚɬɵ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɪɚɡ-
ɥɢɱɧɵɦɢ�ɦɟɬɨɞɚɦɢ�ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2.  
Таблица 2 – Ɋɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɟɬɚ�ɜɵɫɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɪɚɡɥɢɱɧɵɦɢ�ɦɟ-

ɬɨɞɚɦɢ 
ɉɚɪɚɦɟɬɪ Ƚɨɪɤɚ 1 Ƚɨɪɤɚ 2 

Ɇɨɳɧɨɫɬɶ�ɝɨɪɤɢ ȽȻɆ� ȽȻɆ 
ɑɢɫɥɨ�ɬɨɪɦɨɡɧɵɯ�ɩɨɡɢɰɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɧɚ�ɫɩɭɫɤɧɨɣ�ɱɚɫɬɢ 3 2 
ɑɢɫɥɨ�ɩɭɬɟɣ�ɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɚɪɤɟ 36 32 
ɇɚɥɢɱɧɚɹ�ɜɵɫɨɬɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ, Нɧɚɥ, ɦ�ɷɧ. ɜ. 4,62 4,01 
ɋɭɳɟɫɬɜɭɸɳɢɟ�ɡɧɚɱɟɧɢɹ�ɜɟɥɢɱɢɧɵ wɨ 
Ɋɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɝɨɪɤɢ, Нɪ, ɦ�ɷɧ. ɜ., ɦɟɬɨɞɢɤɚ 1992 ɝ. 6,71 5,82 
                                                               ɦɟɬɨɞɢɤɚ 2003 ɝ. 4,84 4,67 
ɇɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɜɟɥɢɱɢɧɵ wɨ 
Ɋɚɫɱɟɬɧɚɹ�ɜɵɫɨɬɚ�ɝɨɪɤɢ, Нɪ, ɦ�ɷɧ. ɜ., ɦɟɬɨɞɢɤɚ 1992 ɝ. 5,93 5,06 
                                                               ɦɟɬɨɞɢɤɚ 2003 ɝ. 4,07 3,90 
                                                               ɩɪɹɦɨɣ�ɪɚɫɱɟɬ 4,93 4,22 

Ɋɚɫɱɟɬ�ɜɵɩɨɥɧɟɧ�ɞɥɹ�ɪɟɚɥɶɧɵɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɛɨɥɶɲɨɣ�ɦɨɳɧɨɫɬɢ 
ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɦɟɬɨɞɢɤ�ɉɪɚɜɢɥ�ɢ�ɧɨɪɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 1992 ɢ 2003 ɝɨ-
ɞɨɜ�ɩɨ�ɮɨɪɦɭɥɟ (1) (ɞɥɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢ «ɧɨɜɵɯ» ɱɢɫɥɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɜɟɥɢɱɢɧɵ wɨ), ɚ� ɬɚɤɠɟ� ɩɨ� ɮɨɪɦɭɥɟ (2) – ɩɪɹɦɵɦ� ɪɚɫɱɟɬɨɦ 
�ɞɥɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�Ɉɉ 
ɛɟɝɭɧɚ). 

ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɮɨɪɦɭɥɵ (1) 
ɞɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɚɫɱɟɬɧɨɣ� ɜɵɫɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɢ� ɩɪɢɦɟɧɟɧɢɟ 
©ɧɨɜɵɯ» ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚ-
ɝɨɧɨɜ� ɩɪɢɜɟɞɟɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɦɭ� ɩɨɧɢɠɟɧɢɸ� ɜɵɫɨɬɵ� ɝɨɪɨɤ� ɢ� ɧɟɨɛɟɫɩɟɱɟ-
ɧɢɸ� ɜɵɩɨɥɧɟɧɢɹ� ɭɫɥɨɜɢɹ� ɞɨɤɚɬɵɜɚɧɢɹ «ɨɱɟɧɶ� ɩɥɨɯɢɯ» ɛɟɝɭɧɨɜ� ɞɨ 
ɪɚɫɱɟɬɧɨɣ�ɬɨɱɤɢ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɦɢɧɢɦɚɥɶɧɭɸ�ɜɵɫɨɬɭ�ɝɨɪɨɤ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɨɩɪɟɞɟɥɹɬɶ�ɩɪɹɦɵɦ�ɪɚɫɱɟɬɨɦ – ɩɨ�ɤɪɢɬɟɪɢɸ�ɞɨɤɚ-
ɬɵɜɚɧɢɹ�ɪɚɫɱɟɬɧɨɝɨ�Ɉɉ�ɛɟɝɭɧɚ�ɞɨ�ɪɚɫɱɟɬɧɨɣ�ɬɨɱɤɢ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɩɨ�ɧɚɢ-
ɛɨɥɟɟ� ɬɪɭɞɧɨɦɭ� ɩɭɬɢ� ɝɨɪɨɱɧɨɣ� ɝɨɪɥɨɜɢɧɵ� ɜ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɭɫɥɨɜɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɪɚɫɱɟɬɧɨɦɭ�ɦɟɫɹɰɭ – ɫ�ɦɚɤɫɢɦɚɥɶɧɵɦ�ɡɧɚɱɟɧɢɟɦ�ɫɭɦɦɵ 
ɭɞɟɥɶɧɵɯ�ɫɨɩɪɨɬɢɜɥɟɧɢɣ�ɨɬ�ɫɪɟɞɵ�ɢ�ɜɟɬɪɚ, ɫɧɟɝɚ�ɢ�ɢɧɟɹ. 

Ʉɪɨɦɟ�ɬɨɝɨ, ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɨɞɨɥɶɧɵɣ�ɩɪɨɮɢɥɶ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭ-
ɬɟɣ�ɩɪɨɟɤɬɢɪɭɟɬɫɹ� ɞɜɭɯɷɥɟɦɟɧɬɧɵɦ: ɨɫɧɨɜɧɚɹ� ɱɚɫɬɶ� ɩɭɬɢ�ɞɨɥɠɧɚ�ɪɚɫɩɨɥɚ-
ɝɚɬɶɫɹ� ɧɚ� ɫɩɭɫɤɟ� ɩɨ� ɧɚɩɪɚɜɥɟɧɢɸ� ɫɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɭɤɥɨɧɨɦ 0,6 ‰, 
ɜɵɯɨɞɧɚɹ� ɱɚɫɬɶ� ɩɭɬɢ� ɩɪɨɟɤɬɢɪɭɟɬɫɹ� ɧɚ� ɩɪɨɬɢɜɨɭɤɥɨɧɟ – 2,0 ‰. Ɂɧɚɱɟɧɢɟ 
ɭɤɥɨɧɚ�ɨɫɧɨɜɧɨɣ�ɱɚɫɬɢ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɭɬɢ�ɭɫɬɚɧɨɜɥɟɧɨ�ɫ�ɭɱɟɬɨɦ�ɫɨɡɞɚɧɢɹ 
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ɭɫɥɨɜɢɣ�ɞɥɹ�ɩɪɨɞɜɢɠɟɧɢɹ�ɨɬɰɟɩɨɜ�ɜɝɥɭɛɶ�ɩɚɪɤɚ, ɱɬɨ�ɫɥɟɞɭɟɬ�ɢɡ�ɨɫɧɨɜɧɨɝɨ 
ɭɪɚɜɧɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ�ɩɨ�ɧɚɤɥɨɧɧɨɣ�ɩɥɨɫɤɨɫɬɢ: 

                                         ,10)(
22
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                            (3) 

ɝɞɟ wɫɭɦ – ɫɭɦɦɚɪɧɨɟ� ɭɞɟɥɶɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɚ, ɇ�ɤɇ; g' – 
ɭɫɤɨɪɟɧɢɟ�ɫɜɨɛɨɞɧɨɝɨ�ɩɚɞɟɧɢɹ (ɫ�ɭɱɟɬɨɦ�ɢɧɟɪɰɢɢ�ɜɪɚɳɚɸɳɢɯɫɹ�ɱɚɫɬɟɣ�ɜɚɝɨ-
ɧɚ), ɦ�ɫ2; l – ɞɥɢɧɚ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ, ɦ; iɫɩ – ɭɤɥɨɧ�ɭɱɚɫɬɤɚ�ɫɤɚɬɵɜɚɧɢɹ, ‰. 

ȼ�ɩɪɚɜɨɣ�ɱɚɫɬɢ�ɮɨɪɦɭɥɵ (3) ɜ�ɫɤɨɛɤɚɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɨɩɨɫɬɚɜɥɟɧɢɟ�ɱɢɫ-
ɥɟɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ (ɚ� ɧɟ� ɮɢɡɢɱɟɫɤɢɯ� ɡɧɚɱɟɧɢɣ) ɭɤɥɨɧɚ� ɩɭɬɢ� ɢ� ɭɞɟɥɶɧɵɯ 
ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ. ȿɫɥɢ� ɡɧɚɱɟɧɢɟ� ɭɤɥɨɧɚ� ɱɢɫɥɟɧɧɨ� ɩɪɟɜɵɲɚɟɬ 
ɡɧɚɱɟɧɢɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ, ɬɨ�ɫɤɚɬɵɜɚɧɢɟ�ɨɬɰɟɩɚ�ɜ�ɩɚɪɤɟ�ɛɭɞɟɬ�ɭɫ-
ɤɨɪɟɧɧɵɦ, ɱɬɨ� ɛɭɞɟɬ� ɫɨɡɞɚɜɚɬɶ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɫɨɭɞɚɪɟɧɢɹ� ɜɚɝɨɧɨɜ� ɫɨ� ɫɤɨɪɨ-
ɫɬɹɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ� ɞɨɩɭɫɬɢɦɨɟ� ɡɧɚɱɟɧɢɟ. ɋɨɝɥɚɫɧɨ� ɫɭɳɟɫɬɜɭɸɳɢɦ 
ɞɚɧɧɵɦ�ɦɢɧɢɦɚɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟ-
ɧɢɸ�ɭɫɬɚɧɨɜɥɟɧɨ�ɧɚ�ɭɪɨɜɧɟ 0,5 ɇ�ɤɇ, ɱɬɨ�ɩɪɢ�ɧɨɪɦɚɬɢɜɧɨɦ�ɡɧɚɱɟɧɢɢ�ɭɤɥɨ-
ɧɚ� ɩɭɬɢ 0,6 ‰ ɛɭɞɟɬ� ɫɨɡɞɚɜɚɬɶ� ɭɫɥɨɜɢɹ� ɞɥɹ� ɭɫɤɨɪɟɧɧɨɝɨ� ɩɪɨɞɜɢɠɟɧɢɹ 
ɬɨɥɶɤɨ�ɨɬɞɟɥɶɧɵɯ� ɨɞɢɧɨɱɧɵɯ�ɜɚɝɨɧɨɜ. Ⱦɥɹ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ� ɨɤɨɥɨ 30 % ɜɚɝɨɧɨɜ� ɬɹɠɟɥɨɣ� ɜɟɫɨɜɨɣ� ɤɚɬɟɝɨɪɢɢ�ɛɭɞɟɬ�ɢɦɟɬɶ� ɡɧɚɱɟɧɢɹ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɦɟɧɟɟ 0,6 ɇ�ɤɇ [6].  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ� ɧɨɪɦɚɬɢɜɧɵɟ� ɡɧɚɱɟɧɢɹ� ɭɤɥɨɧɚ� ɩɭɬɟɣ 
ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɚɪɤɨɜ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫɩɨɫɨɛɫɬɜɭɸɬ 
ɩɪɨɞɜɢɠɟɧɢɸ� ɜɚɝɨɧɨɜ� ɜɝɥɭɛɶ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɩɚɪɤɚ. Ɂɧɚɱɢɬ, ɭɤɚɡɚɧɧɚɹ 
ɧɨɪɦɚ�ɭɤɥɨɧɚ, ɚ�ɬɚɤɠɟ�ɤɨɧɮɢɝɭɪɚɰɢɹ�ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ 
ɩɭɬɢ�ɜ�ɰɟɥɨɦ�ɞɨɥɠɧɚ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɪɚɫɱɟɬɨɦ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɫɥɟɞɭɸɳɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ: 

1) ɜɟɪɨɹɬɧɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ�ɨɬɰɟɩɨɜ� ɫ�ɧɚɤɚɩɥɢɜɚɟɦɨɣ�ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ 
ɩɭɬɢ�ɝɪɭɩɩɨɣ�ɜɚɝɨɧɨɜ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ; 

2) ɜɟɪɨɹɬɧɨɫɬɢ�ɨɫɬɚɧɨɜɤɢ�ɨɬɰɟɩɚ�ɪɚɧɟɟ�ɬɨɱɤɢ�ɩɪɢɰɟɥɢɜɚɧɢɹ; 
3) ɜɟɪɨɹɬɧɨɫɬɢ�ɞɨɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɚ�ɞɨ�ɫɬɨɹɳɟɣ�ɜ�ɩɚɪɤɟ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ 

ɢ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ. 
Ɋɚɫɱɟɬ�ɭɤɚɡɚɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɤɚɤ�ɞɥɹ�ɤɚɠɞɨɝɨ�ɨɬ-

ɰɟɩɚ, ɬɚɤ�ɢ�ɜ�ɰɟɥɨɦ�ɞɥɹ�ɜɫɟɝɨ�ɧɚɤɚɩɥɢɜɚɟɦɨɝɨ�ɫɨɫɬɚɜɚ. ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɦɨ-
ɞɟɥɢɪɨɜɚɧɢɹ�ɬɚɤɠɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɪɟɞɧɟɟ�ɱɢɫɥɨ�ɨɫɚɠɢɜɚɧɢɣ, ɩɪɢɯɨɞɹɳɢɯɫɹ 
ɧɚ�ɨɞɢɧ�ɧɚɤɚɩɥɢɜɚɟɦɵɣ�ɫɨɫɬɚɜ. ɉɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɦɧɨɝɨɤɪɚɬɧɨɝɨ�ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ�ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɫɬɚɜɨɜ� ɞɥɹ� ɪɚɡɥɢɱɧɵɯ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɩɚɪɚ-
ɦɟɬɪɨɜ� ɦɨɠɧɨ� ɩɨɞɨɛɪɚɬɶ� ɧɚɢɛɨɥɟɟ� ɪɚɰɢɨɧɚɥɶɧɵɣ� ɜɚɪɢɚɧɬ� ɤɨɧɮɢɝɭɪɚɰɢɢ 
ɩɪɨɞɨɥɶɧɨɝɨ�ɩɪɨɮɢɥɹ. 

ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɬɚɤɨɣ�ɩɨɞɯɨɞ�ɩɪɢɦɟɧɢɦ�ɞɥɹ�ɝɨɪɨɤ, ɝɞɟ�ɨɫɧɨɜ-
ɧɵɦ� ɪɟɠɢɦɨɦ� ɪɟɝɭɥɢɪɨɜɚɧɢɹ� ɫɤɨɪɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɨɬɰɟɩɨɜ� ɹɜɥɹɟɬɫɹ� ɢɧɬɟɪ-
ɜɚɥɶɧɨ�ɩɪɢɰɟɥɶɧɨɟ� ɪɟɝɭɥɢɪɨɜɚɧɢɟ. ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɧɚ�ɩɭɬɹɯ�ɧɚɤɨɩɥɟɧɢɹ�ɫɨɫɬɚɜɨɜ (ɭɫɤɨɪɢɬɟɥɟɣ, ɭɫɤɨɪɢɬɟ-
ɥɟɣ�ɡɚɦɟɞɥɢɬɟɥɟɣ, ɬɨɱɟɱɧɵɯ� ɜɚɝɨɧɧɵɯ� ɡɚɦɟɞɥɢɬɟɥɟɣ, ɜɚɝɨɧɨɨɫɚɠɢɜɚɬɟɥɟɣ, 
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ɪɨɛɨɬɨɬɟɯɧɢɤɢ� ɢ� ɞɪ.) ɪɚɫɱɟɬ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɩɚɪɤɨɜ�ɞɨɥɠɟɧ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɞɥɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟ-
ɧɢɹ�ɢ�ɩɪɢɧɹɬɨɝɨ�ɪɟɠɢɦɚ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɫɤɚɬɵɜɚɧɢɹ�ɨɬɰɟɩɨɜ (ɩɪɢ-
ɧɭɞɢɬɟɥɶɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ, ɤɜɚɡɢɧɟɩɪɟɪɵɜɧɨɝɨ� ɢɥɢ� ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ 
ɫɩɨɫɨɛɨɜ�ɪɟɝɭɥɢɪɨɜɚɧɢɹ). 

ɉɪɢ� ɩɪɢɰɟɥɶɧɨɦ� ɬɨɪɦɨɠɟɧɢɢ� ɨɬɰɟɩɨɜ (ɩɪɢɦɟɧɹɟɦɨɦ� ɜ� ɫɥɭɱɚɹɯ, ɤɨɝɞɚ 
ɩɨɫɥɟ�ɩɚɪɤɨɜɨɣ�ɬɨɪɦɨɡɧɨɣ�ɩɨɡɢɰɢɢ�ɨɬɫɭɬɫɬɜɭɸɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɫɪɟɞɫɬɜɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɨɜ) ɨɩɪɟɞɟɥɟɧɢɟ�ɭɤɚɡɚɧɧɵɯ�ɜɟɪɨɹɬ-
ɧɨɫɬɟɣ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɩɪɨɢɡɜɨɞɢɬɶ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨ-
ɜɚɧɢɹ� ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɩɭɬɟɣ [9, 10]. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱɟɬɚ� ɜɟɪɨɹɬɧɨɫɬɟɣ� ɩɪɢ� ɢɫɫɥɟɞɨɜɚɧɢɢ� ɩɪɨɰɟɫɫɚ� ɡɚɩɨɥɧɟɧɢɹ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɨɝɨ�ɩɭɬɢ�ɫ�ɧɨɪɦɚɬɢɜɧɵɦ�ɩɪɨɞɨɥɶɧɵɦ�ɩɪɨɮɢɥɟɦ, ɜɵɩɨɥɧɟɧɧɨɝɨ�ɞɥɹ�ɜɚɝɨ-
ɧɨɜ� ɬɹɠɟɥɨɣ� ɜɟɫɨɜɨɣ� ɤɚɬɟɝɨɪɢɢ� ɜ� ɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɭɫɥɨɜɢɹɯ� ɫɤɚɬɵɜɚɧɢɹ, 
ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫɭɧɤɟ 2 (ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɞɥɹ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɢ «ɧɨɜɵɯ» ɡɧɚ-
ɱɟɧɢɣ�ɨɫɧɨɜɧɨɝɨ�ɭɞɟɥɶɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ). 
а)                б) 

  
Условные обозначения: 

í� ɜɟɪɨɹɬɧɨɫɬɶ� ɫɨɭɞɚɪɟɧɢɹ� ɨɬɰɟɩɨɜ� ɫ� ɧɚɤɚɩɥɢɜɚɟɦɨɣ� ɝɪɭɩɩɨɣ� ɜɚɝɨɧɨɜ� ɧɚ   
ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɭɬɢ�ɫ�ɩɨɜɵɲɟɧɧɨɣ�ɫɤɨɪɨɫɬɶɸ; 

í�ɜɟɪɨɹɬɧɨɫɬɶ�ɨɫɬɚɧɨɜɤɢ�ɨɬɰɟɩɚ�ɪɚɧɟɟ�ɬɨɱɤɢ�ɩɪɢɰɟɥɢɜɚɧɢɹ; 
í� ɜɟɪɨɹɬɧɨɫɬɶ� ɞɨɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɚ� ɞɨ� ɫɬɨɹɳɧɣ� ɜ� ɩɚɪɤɟ� ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ� ɢ 
ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ 

Ɋɢɫɭɧɨɤ 2 – Ɋɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɨɰɟɫɫɚ�ɡɚɩɨɥɧɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɭɬɢ  
ɫ�ɧɨɪɦɚɬɢɜɧɵɦ�ɩɪɨɞɨɥɶɧɵɦ�ɩɪɨɮɢɥɟɦ (ɭɫɥɨɜɢɹ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ, ɬɹɠɟɥɚɹ�ɜɟɫɨɜɚɹ  

ɤɚɬɟɝɨɪɢɹ�ɜɚɝɨɧɨɜ): ɫɭɳɟɫɬɜɭɸɳɢɟ (а) ɢ «ɧɨɜɵɟ» (б) ɡɧɚɱɟɧɢɹ wɨ 
ɉɪɢɜɟɞɟɧɧɵɟ�ɧɚ�ɪɢɫɭɧɤɟ 2 ɪɟɡɭɥɶɬɚɬɵ�ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɜ�ɰɟɥɨɦ�ɢɫɩɨɥɶ-

ɡɨɜɚɧɢɟ «ɧɨɜɵɯ» ɡɧɚɱɟɧɢɣ� ɨɫɧɨɜɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɸ�ɩɪɢɜɟɥɨ� ɤ 
ɭɜɟɥɢɱɟɧɢɸ� ɜɟɪɨɹɬɧɨɫɬɢ� ɞɨɤɚɬɵɜɚɧɢɹ� ɨɬɰɟɩɨɜ� ɞɨ� ɫɬɨɹɳɢɯ� ɜ� ɩɚɪɤɟ� ɝɪɭɩɩ 
ɜɚɝɨɧɨɜ�ɢ�ɫɨɟɞɢɧɟɧɢɹ�ɫ�ɞɨɩɭɫɬɢɦɨɣ�ɫɤɨɪɨɫɬɶɸ�ɫ 0,565 ɞɨ 0,790. ɉɪɢ�ɷɬɨɦ 
ɬɚɤɠɟ�ɨɬɦɟɱɚɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ�ɜɟɪɨɹɬɧɨɫɬɢ�ɫɨɭɞɚɪɟɧɢɹ� ɜɚɝɨɧɨɜ� ɫ�ɩɨɜɵɲɟɧ-
ɧɵɦɢ�ɫɤɨɪɨɫɬɹɦɢ�ɫ 0,073 ɞɨ 0,086. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ�ɢ� ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɚɫɱɟɬɨɜ «ɧɨɜɵɯ» ɱɢɫɥɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɨɫɧɨɜɧɨɝɨ� ɭɞɟɥɶ-
ɧɨɝɨ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɸ�ɜɚɝɨɧɨɜ�ɩɪɢɜɟɞɟɬ�ɤ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɤɨɪɪɟɤ-
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ɬɢɪɨɜɤɢ� ɜɵɫɨɬɵ� ɝɨɪɤɢ, ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ, ɦɨɳɧɨɫɬɢ� ɬɨɪ-
ɦɨɡɧɵɯ�ɫɪɟɞɫɬɜ�ɢɥɢ�ɪɚɫɱɟɬɧɵɯ�ɫɤɨɪɨɫɬɟɣ�ɪɨɫɩɭɫɤɚ. ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, 
ɱɬɨ� ɜ� ɪɟɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɤɨɪɪɟɤɬɢɪɨɜɤɚ� ɫɤɨɪɨɫɬɟɣ� ɫɤɚɬɵɜɚ-
ɧɢɹ�ɨɬɰɟɩɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɢɫɬɟɦɚɦɢ�ɝɨɪɨɱɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ, ɱɬɨ�ɦɢɧɢɦɢɡɢ-
ɪɭɟɬ�ɜɟɪɨɹɬɧɨɫɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɟɲɬɚɬɧɵɯ�ɫɢɬɭɚɰɢɣ�ɩɪɢ�ɪɨɫɩɭɫɤɟ. Ɉɞɧɚɤɨ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ�ɩɚɪɚɦɟɬɪɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�ɢɡɧɚɱɚɥɶɧɨ�ɞɨɥɠɧɵ�ɛɵɬɶ 
ɪɚɫɫɱɢɬɚɧɵ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɨɬɪɟɛɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫ�ɩɨɫɥɟ-
ɞɭɸɳɟɣ�ɧɚɫɬɪɨɣɤɨɣ�ɫɢɫɬɟɦ�ɝɨɪɨɱɧɨɣ�ɚɜɬɨɦɚɬɢɤɢ�ɞɥɹ�ɧɚɢɛɨɥɟɟ�ɪɚɰɢɨɧɚɥɶ-
ɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɩɪɨɞɨɥɶɧɨɝɨ� ɩɪɨɮɢɥɹ. ɗɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ� ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɪɚɫɫɦɨɬɪɟɧɧɵɯ� ɡɚɞɚɱ� ɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɞɚɥɶɧɟɣɲɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɫ� ɰɟɥɶɸ 
ɚɤɬɭɚɥɢɡɚɰɢɢ�ɩɪɚɜɢɥ�ɢ�ɧɨɪɦ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɭɫɬɪɨɣɫɬɜ�ɞɥɹ 
ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɣ�ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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S. A. BESSONENKO, A. A. GUNBIN, А. A. KLIMOV 

UPDATED METHODS FOR CALCULATING DESIGN PARAMETERS OF 
GRAVITY YARDS  

The parameters of the distribution densities of the main resistivity of the movement of 
wagons used in hill calculations are considered. The reasons for the need to carry out addi-
tional studies of the forces of resistance to movement on the uncoupling rolling down the 
hill and to determine the numerical characteristics of distribution densities at the present 
stage of railway transport development are established. The analysis of the existing metho-
dology for calculating the design parameters of gravity humps is carried out. The elements 
of the longitudinal profile are installed, the design parameters of which depend on the run-
ning properties of the wagons, expressed in terms of the basic specific resistance to move-
ment.  The  results  of  studies  of  the  random  value  of  the  basic  specific  resistance  to  
movement for a modern carriage fleet are presented. The comparison of the values of the 
basic specific resistance to movement used in the calculation of gravity humps at the 
present time with the values obtained for the operated carriage fleet at the present stage is 
carried out. The analysis of the influence of the "new" values of the basic resistivity of 
rolling wagons on the calculation method of the longitudinal profile and height of the grav-
ity humps is carried out. Recommendations are given on the adjustment of the calculation 
methodology for the design parameters of gravity humps and paths of sorting parks. 
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ɊɈɅɖ�ɒɅɂɋɋȿɅɖȻɍɊȽɋɄɈɃ�ɀȿɅȿɁɇɈɃ�ȾɈɊɈȽɂ  
ȼ�ɋɇəɌɂɂ�ȻɅɈɄȺȾɕ�ɅȿɇɂɇȽɊȺȾȺ 

 
Ɋɚɫɫɤɚɡɵɜɚɟɬɫɹ� ɨ� ɪɨɥɢ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɪɟ-

ɫɭɪɫɚɦɢ�ɛɥɨɤɚɞɧɨɝɨ�Ʌɟɧɢɧɝɪɚɞɚ. ɉɪɟɞɫɬɚɜɥɟɧ�ɮɚɤɬɨɝɪɚɮɢɱɟɫɤɢɣ�ɦɚɬɟɪɢɚɥ�ɨ�ɝɟɪɨɹɯ-
ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɚɯ, ɝɨɬɨɜɵɯ�ɩɨɠɟɪɬɜɨɜɚɬɶ�ɫɨɛɨɣ�ɪɚɞɢ�ɠɢɡɧɟɣ�ɥɟɧɢɧɝɪɚɞɰɟɜ�ɢ�ɩɨ-
ɛɟɞɵ�ɋɋɋɊ.   

Ɉɩɟɪɚɰɢɹ «ɂɫɤɪɚ» ɩɨ�ɩɪɨɪɵɜɭ�ɛɥɨɤɚɞɵ�Ʌɟɧɢɧɝɪɚɞɚ�ɡɚɜɟɪɲɢɥɚɫɶ 18 ɹɧ-
ɜɚɪɹ 1943 ɝɨɞɚ. ɍɠɟ 19 ɹɧɜɚɪɹ� ɧɚ� ɋɢɧɹɜɢɧɫɤɢɯ� ɜɵɫɨɬɚɯɫɨɜɟɬɫɤɢɟ� ɜɨɣɫɤɚ 
ɧɚɱɚɥɢ� ɤɨɧɰɟɧɬɪɢɪɨɜɚɬɫɹ�ɧɚ�ɩɪɚɜɨɦ� ɛɟɪɟɝɭ�ɇɟɜɵ�ɢ�ɸɠɧɨɦ�ɩɨɛɟɪɟɠɶɟ�Ʌɚ-
ɞɨɠɫɤɨɝɨ�ɨɡɟɪɚ. ɋɬɨɹɥɚ�ɬɢɬɚɧɢɱɟɫɤɚɹ�ɡɚɞɚɱɚ�í�ɜ�ɬɟɱɟɧɢɟ 20 ɞɧɟɣ�ɩɨɫɬɪɨɢɬɶ 
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ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɩɭɬɶ� ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 33 ɤɢɥɨɦɟɬɪɚ, ɤɨɬɨɪɵɣ�ɩɪɨɯɨɞɢɥ 
ɛɵ�ɩɨ�ɋɢɧɹɜɢɧɫɤɢɦ�ɛɨɥɨɬɚɦ, ɩɨ�ɥɟɜɨɦɭ�ɛɟɪɟɝɭ�ɇɟɜɵ. Ɍɪɟɛɨɜɚɥɨɫɶ�ɩɨɫɬɪɨ-
ɢɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɦɨɫɬɵ, ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɢɥɢ�ɛɵ�ɫɨɫɬɚɜɚɦ�ɩɪɨɯɨɞɢɬɶ�ɜ 
ɛɥɨɤɚɞɧɵɣ�Ʌɟɧɢɧɝɪɚɞ. ɇɨɜɭɸ�ɠɟɥɟɡɧɭɸ�ɞɨɪɨɝɭ�ɫɬɪɨɢɥɢ�ɜɫɟɝɨ�ɜ�ɧɟɫɤɨɥɶɤɢɯ 
ɤɢɥɨɦɟɬɪɚɯ� ɨɬ� ɥɢɧɢɢ� ɮɪɨɧɬɚ. ɇɚɱɢɧɚɥɚɫɶ� ɨɧɚ� ɨɬ� ɫɬɚɧɰɢɢ� ɉɟɬɪɨɤɪɟɩɨɫɬɶ 
�ɫɬɚɪɨɟ�ɧɚɡɜɚɧɢɟ�í�ɒɥɢɫɫɟɥɶɛɭɪɝ), ɞɚɥɟɟ�í�ɱɟɪɟɡ�ɇɟɜɭ� ɤ�ɫɬɚɧɰɢɢ�ɉɨɥɹɧɵ, 
ɤɨɬɨɪɚɹ�ɛɵɥɚ�ɫɜɹɡɭɸɳɢɦ�ɡɜɟɧɨɦ�ɫ�Ȼɨɥɶɲɨɣ�ɡɟɦɥɟɣ. ɇɨ�ɫ�ɋɢɧɹɜɢɧɫɤɢɯ�ɜɵ-
ɫɨɬ�ɧɟɦɰɵ�ɨɛɫɬɪɟɥɢɜɚɥɢ�ɤɚɠɞɵɣ�ɤɢɥɨɦɟɬɪ�ɷɬɨɣ�ɬɪɚɫɫɵ (ɪɢɫɭɧɨɤ 1) [2]. 

 
Ɋɢɫɭɧɨɤ 1 – Ʉɚɞɪ�ɫɬɪɨɣɤɢ�ɧɨɜɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ 

Ɉɩɟɪɚɰɢɹ� ɩɨ� ɫɨɡɞɚɧɢɸ� ɬɚɤɨɝɨ� ɩɪɨɟɤɬɚ� ɛɵɥɚ� ɨɱɟɧɶ� ɪɢɫɤɨɜɚɧɧɨɣ. ɇɨ� ɨ 
ɪɢɫɤɚɯ�ɧɢɤɬɨ�ɧɟ�ɞɭɦɚɥ, ɜɟɞɶ�ɧɚ�ɤɚɪɬɭ�ɛɵɥɚ�ɩɨɫɬɚɜɥɟɧɚ�ɠɢɡɧɶ�ɥɟɧɢɧɝɪɚɞɰɟɜ, 
ɢ�ɛɟɡ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɨɫɚɠɞɟɧɧɵɣ�ɝɨɪɨɞ�ɦɨɝ�ɛɵ�ɩɪɨɫɬɨ�ɩɨɝɢɛɧɭɬɶ. 

©Ʌɚɧɞɲɚɮɬɵ�ɞɨɪɨɝɢ, ɩɨ�ɤɨɬɨɪɨɣ�ɫɭɦɚɫɲɟɞɲɢɟ�ɤɪɚɫɧɵɟ�ɦɚɲɢɧɢɫɬɵ�ɜɨ-
ɞɹɬ� ɩɨɟɡɞɚ� ɜ� ɨɫɚɠɞɟɧɧɵɣ� ɝɨɪɨɞ, ɫɤɨɪɟɟ� ɧɚɩɨɦɢɧɚɸɬ� ɥɭɧɧɵɣ� ɩɟɣɡɚɠ, ɱɟɦ 
ɡɟɦɧɨɣ», í�ɬɚɤɢɟ�ɫɬɪɨɱɤɢ�ɛɵɥɢ�ɜ�ɫɬɚɬɶɟ�ɧɟɦɟɰɤɨɝɨ�ɜɨɟɧɧɨɝɨ�ɠɭɪɧɚɥɚ «Ⱦɷɪ 
Ⱥɞɥɟɪ», ɝɞɟ 2 ɧɨɹɛɪɹ 1943 ɝɨɞɚ� ɨɩɭɛɥɢɤɨɜɚɥɢ� ɮɨɬɨɤɨɩɢɢ�ɒɥɢɫɫɟɥɶɛɭɪɝ-
ɫɤɨɣ�ɦɚɝɢɫɬɪɚɥɢ, ɪɚɡɪɭɲɟɧɧɨɣ�ɩɨɫɥɟ�ɨɛɫɬɪɟɥɚ. ɋɧɢɦɤɢ�ɛɵɥɢ�ɫɞɟɥɚɧɵ�ɫ�ɫɚ-
ɦɨɥɟɬɚ, ɢ� ɦɧɨɠɟɫɬɜɨ� ɜɨɪɨɧɨɤ� ɨɬ� ɛɨɦɛ� ɢ� ɫɧɚɪɹɞɨɜ� ɞɟɣɫɬɜɢɬɟɥɶɧɨ 
ɧɚɩɨɦɢɧɚɥɢ�ɥɭɧɧɵɟ�ɤɪɚɬɟɪɵ. ɇɟɦɟɰɤɢɣ�ɠɭɪɧɚɥɢɫɬ�ɧɚɩɢɫɚɥ, ɱɬɨ�ɞɨɪɨɝɚ�ɪɚɡ-
ɪɭɲɟɧɚ, ɛɨɥɶɲɟ� ɧɟ� ɫɭɳɟɫɬɜɭɟɬ, ɢ� Ʌɟɧɢɧɝɪɚɞ� ɧɟ� ɢɦɟɟɬ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɫɜɹɡɟɣ�ɫɨ�ɫɬɪɚɧɨɣ.  ɇɨ�ɨɧ�ɫɢɥɶɧɨ�ɩɨɫɩɟɲɢɥ�ɫ�ɜɵɜɨɞɚɦɢ.  ɗɬɚ�ɞɨɪɨɝɚ�ɩɪɨɫɭ-
ɳɟɫɬɜɨɜɚɥɚ�ɫ 7 ɮɟɜɪɚɥɹ 1943 ɝɨɞɚ�ɩɨ 10 ɦɚɪɬɚ 1944 ɝɨɞɚ, ɜɵɞɟɪɠɚɥɚ�ɛɨɥɟɟ 
ɩɨɥɭɬɪɚ� ɬɵɫɹɱ� ɧɚɥɟɬɨɜ� ɜɪɚɠɟɫɤɨɣ� ɚɜɢɚɰɢɢ� ɢ� ɜ� ɛɭɤɜɚɥɶɧɨɦ� ɫɦɵɫɥɟ� ɫɩɚɫɥɚ 
ɨɫɚɠɞɟɧɧɵɣ�Ʌɟɧɢɧɝɪɚɞ. 

ɑɬɨɛɵ�ɜ�ɩɨɥɧɨɣ�ɦɟɪɟ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜɚɠɧɨɫɬɶ�ɥɟɝɟɧɞɚɪɧɨɣ�ɒɥɢɫɫɟɥɶɛɭɪɝ-
ɫɤɨɣ� ɦɚɝɢɫɬɪɚɥɢ, ɧɟɨɛɯɨɞɢɦɨ� ɪɚɫɫɤɚɡɚɬɶ� ɨ� ɧɟɫɤɨɥɶɤɢɯ� ɞɧɹɯ� ɢɡ� ɟɺ� ɠɢɡɧɢ.     
5 ɮɟɜɪɚɥɹ 1943 ɝɨɞɚ�ɜ 17:43 ɫɨ�ɫɬɚɧɰɢɢ�ȼɨɥɯɨɜɫɬɪɨɣ�ɨɬɩɪɚɜɢɥɫɹ�ɩɟɪɜɵɣ�ɫɨ-
ɫɬɚɜ –  22  ɜɚɝɨɧɚ� ɫ� ɩɪɨɞɨɜɨɥɶɫɬɜɢɟɦ.  Ɉɧ�ɞɨɥɠɟɧ�ɛɵɥ�ɩɪɨɣɬɢ� ɩɨ�ɦɚɪɲɪɭɬɭ 
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ɀɢɯɚɪɟɜɨ – ɉɨɥɹɧɵ – Ɇɟɠɞɭɪɟɱɶɟ�í�Ʌɟɜɨɛɟɪɟɠɶɟ – Ʉɭɲɚɥɟɜɤɚ – Ʌɟɧɢɧ-
ɝɪɚɞ. Ⱦɥɹ�ɷɬɨɝɨ�ɪɟɣɫɚ�ɫɨɛɪɚɥɢ�ɛɪɢɝɚɞɭ�ɥɭɱɲɢɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ. ɂɦɟɧ-
ɧɨ� ɢɦ� ɩɪɟɞɫɬɨɹɥɨ� ɩɨɥɨɠɢɬɶ� ɧɚɱɚɥɨ� ɩɪɹɦɨɦɭ� ɫɨɨɛɳɟɧɢɸ� ɦɟɠɞɭ 
Ʌɟɧɢɧɝɪɚɞɨɦ�ɢ�Ȼɨɥɶɲɨɣ�ɡɟɦɥɟɣ. Ʉ�ɫɨɫɬɚɜɭ�ɜɚɝɨɧɨɜ�ɛɵɥ�ɩɪɢɰɟɩɥɟɧ�ɩɚɪɨɜɨɡ 
ɫɟɪɢɢ�ɗ. 

ɋɜɹɡɚɬɶ�Ʌɟɧɢɧɝɪɚɞ�ɫ�Ȼɨɥɶɲɨɣ� ɡɟɦɥɟɣ�ɫ�ɩɨɦɨɳɶɸ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɩɵ-
ɬɚɥɢɫɶ�ɫ�ɫɚɦɨɝɨ�ɧɚɱɚɥɚ�ɛɥɨɤɚɞɵ�ɝɨɪɨɞɚ, ɬɚɤ�ɤɚɤ�ɬɨɥɶɤɨ�ɫɭɯɨɩɭɬɧɵɣ�ɜɚɪɢɚɧɬ 
ɦɨɝ� ɨɛɟɫɩɟɱɢɬɶ� ɝɨɪɨɞ� ɧɨɪɦɚɥɶɧɵɦ� ɫɧɚɛɠɟɧɢɟɦ. Ɍɪɚɫɫɚ� ɱɟɪɟɡ� Ʌɚɞɨɠɫɤɨɟ 
ɨɡɟɪɨ� í� ɞɨɪɨɝɚ�ɠɢɡɧɢ� í� ɞɟɣɫɬɜɨɜɚɥɚ� ɫ� ɫɟɧɬɹɛɪɹ 1941 ɝɨɞɚ, ɧɨ� ɤɨɥɢɱɟɫɬɜɨ 
ɝɪɭɡɨɜ, ɤɨɬɨɪɨɟ�ɱɟɪɟɡ�ɧɟɟ� ɩɟɪɟɜɨɡɢɥɢ, ɛɵɥɨ�ɧɟɞɨɫɬɚɬɨɱɧɵɦ�ɞɥɹ�ɨɝɪɨɦɧɨɝɨ 
ɝɨɪɨɞɚ (ɪɢɫɭɧɤɢ 2 ɢ 3).  

 
Ɋɢɫɭɧɨɤ 2 – Ʉɚɞɪ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɦɚɝɢɫɬɪɚɥɢ 

 
Ɋɢɫɭɧɨɤ 3 – Ɇɚɤɟɬ�ɜɵɫɨɤɨɜɨɞɧɨɝɨ�ɦɨɫɬɚ�ɫɜɚɣɧɨ�ɪɹɠɟɜɨɣ 

ɤɨɧɫɬɪɭɤɰɢɢ�ɱɟɪɟɡ�ɇɟɜɭ, 1944 ɝ. 

Ⱦɥɹ�ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ�ɧɭɠɧɨ�ɛɵɥɨ�ɨɝɪɨɦɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɦɚɲɢɧ�ɢ�ɛɟɧɡɢɧɚ, ɚ 
ɛɥɚɝɨɞɚɪɹ�ɛɥɢɡɨɫɬɢ�ȼɨɥɯɨɜɫɤɨɣ�Ƚɗɋ�ɪɚɫɫɦɚɬɪɢɜɚɥɫɹ�ɞɚɠɟ�ɬɚɤɨɣ�ɷɤɡɨɬɢɱɧɵɣ 
ɜɚɪɢɚɧɬ, ɤɚɤ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɬɪɨɥɥɟɣɛɭɫɧɨɣ�ɬɪɚɫɫɵ. ɇɨ�ɬɪɨɥɥɟɣɛɭɫɵ�ɜ�ɬɨ�ɜɪɟ-
ɦɹ�ɛɵɥɢ�ɨɱɟɧɶ�ɬɹɠɟɥɵɦɢ, ɩɨɷɬɨɦɭ�ɥɟɞ�ɦɨɝ�ɢɯ�ɧɟ�ɜɵɞɟɪɠɚɬɶ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – ɂɫɬɨɪɢɱɟɫɤɢɣ�ɤɚɞɪ: ɡɢɦɚ�ɜ�Ʌɟɧɢɧɝɪɚɞɟ�ɜ 1941 ɝɨɞɭ 

ɋɬɪɚɲɧɨɣ�ɡɢɦɨɣ 1941–1942 ɝɨɞɨɜ�ɢɡ�ɡɚ�ɧɟɯɜɚɬɤɢ�ɩɪɨɞɨɜɨɥɶɫɬɜɢɹ�ɜ�ɛɥɨ-
ɤɚɞɧɨɦ� Ʌɟɧɢɧɝɪɚɞɟ� ɫɭɬɨɱɧɚɹ� ɧɨɪɦɚ� ɭɩɚɥɚ� ɞɨ� ɫɬɚ� ɞɜɚɞɰɚɬɢ� ɩɹɬɢ� ɝɪɚɦɦɨɜ 
ɯɥɟɛɚ. ɉɨɷɬɨɦɭ�ɜ�ɧɚɱɚɥɟ�ɞɟɤɚɛɪɹ 1942 ɩɪɢɫɬɭɩɢɥɢ�ɤ�ɪɟɚɥɢɡɚɰɢɢ�ɭɧɢɤɚɥɶɧɨ-
ɝɨ�ɩɪɨɟɤɬɚ: ɫɜɚɣɧɨ�ɥɟɞɨɜɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɧɨɪɦɚɥɶɧɨɣ�ɢ�ɭɡɤɨɣ�ɤɨɥɟɢ, ɱɟ-
ɪɟɡ�Ʌɚɞɨɠɫɤɨɟ�ɨɡɟɪɨ. ɗɬɢ�ɨɛɟ�ɞɨɪɨɝɢ�ɫɬɪɨɢɥɢ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɫ�ɞɜɭɯ�ɫɬɨɪɨɧ 
ɦɟɠɞɭ�ɛɟɪɟɝɚɦɢ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɝɭɛɵ (ɪɢɫɭɧɨɤ 5). 

 
Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ�ɤɨɦɦɭɧɢɤɚɰɢɣ�ɨɫɚɠɞɟɧɧɨɝɨ�Ʌɟɧɢɧɝɪɚɞɚ�ɜ 1943 ɝɨɞɭ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ� ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ� ɫɢɥɚɦɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɜɨɣɫɤ, ɫɩɟɰ-
ɮɨɪɦɢɪɨɜɚɧɢɣ�ɧɚɪɨɞɧɨɝɨ�ɤɨɦɢɫɫɚɪɢɚɬɚ�ɩɭɬɟɣ�ɢ�ɫɨɨɛɳɟɧɢɹ. Ʉ�ɪɚɛɨɬɚɦ�ɩɪɢ-
ɜɥɟɤɚɥɢ� ɢ� ɦɟɫɬɧɨɟ� ɧɚɫɟɥɟɧɢɟ. Ⱦɜɚɞɰɚɬɢɥɟɬɧɢɣ� ȼɚɞɢɦ� Ȼɨɛɢɤɨɜ� ɜ� ɬɨ� ɜɪɟɦɹ 
ɛɵɥ� ɨɞɧɢɦ� ɢɡ� ɬɟɯ� ɤɪɚɫɧɨɚɪɦɟɣɰɟɜ,  ɤɨɝɨ� ɤɚɤ� ɪɚɡ� ɧɚɩɪɚɜɢɥɢ� ɧɚ� ɪɚɛɨɬɵ� ɩɨ 
ɩɪɨɤɥɚɞɤɟ�ɬɪɚɫɫɵ. ɉɨɥɢɧɚ�ɋɭɯɚɧɨɜɚ – ɜɧɭɱɤɚ�ȼɚɞɢɦɚ�Ȼɨɛɢɤɨɜɚ�í�ɪɚɫɫɤɚɡɵ-
ɜɚɥɚ� ɨ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɬɚɤ:  «ɗɬɨ� ɬɚɤɨɣ� ɮɨɪɦɚɬ� ɪɚɡɧɨɪɚɛɨɱɟɝɨ,  ɤɨɝɞɚ� ɬɵ� ɧɚ 
ɩɨɞɯɜɚɬɟ, ɤɨɝɞɚ�ɬɵ�ɝɞɟ�ɬɨ�ɤɨɩɚɟɲɶ, ɝɞɟ�ɬɨ�ɱɬɨ�ɬɨ�ɞɜɢɝɚɟɲɶ, ɝɞɟ�ɬɨ�ɩɵɬɚɟɲɶ-
ɫɹ�ɩɨɦɨɱɶ�ɢɧɠɟɧɟɪɚɦ�ɫ�ɪɚɫɱɟɬɚɦɢ, ɫ�ɩɪɢɤɢɞɤɚɦɢ, ɩɨɬɨɦɭ�ɱɬɨ�ɧɚɪɨɞɭ�ɧɟ�ɬɚɤ 
ɦɧɨɝɨ�ɛɵɥɨ�ɜ�ɷɬɨɦ�ɡɚɞɟɣɫɬɜɨɜɚɧɨ. ȿɫɬɶ�ɮɨɬɨɝɪɚɮɢɹ, ɝɞɟ�ɞɟɞɭɲɤɚ�ɧɚ�ɮɪɨɧɬɟ 
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ɜ 1942 ɝɨɞɭ. ɗɬɨ�ɞɟɤɚɛɪɶ 1942 ɝɨɞɚ, Ʉɪɚɫɧɨɚɪɦɟɟɰ�Ȼɨɛɢɤɨɜ�ȼɚɞɢɦ�ɋɟɪɝɟɟ-
ɜɢɱ.  Ɉɧ�ɬɭɬ�ɞɨɫɬɚɬɨɱɧɨ�ɩɭɯɥɟɧɶɤɨ�ɜɵɝɥɹɞɢɬ,  ɯɨɬɹ�ɧɚ�ɫɚɦɨɦ�ɞɟɥɟ�ɯɭɞɵɟ�ɜɫɟ 
ɛɵɥɢ�ɢ�ɝɨɥɨɞɧɵɟ. Ɍɭɬ�ɭ�ɧɟɝɨ�ɜɨɫɩɚɥɟɧɢɟ�ɭɯɚ, ɢ�ɨɧ�ɩɨɷɬɨɦɭ�ɫ�ɧɚɞɭɬɨɣ�ɬɚɤɨɣ 
ɳɺɱɤɨɣ�ɩɨɥɭɱɢɥɫɹ�ɧɚ�ɮɨɬɨɝɪɚɮɢɢ» (ɪɢɫɭɧɨɤ 6).  

 
Ɋɢɫɭɧɨɤ 6 – Ȼɨɛɢɤɨɜ�ȼɚɞɢɦ�ɋɟɪɝɟɟɜɢɱ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ�ɫɜɚɣɧɨ�ɥɟɞɨɜɨɣ�ɷɫɬɚɤɚɞɵ�ɩɪɨɞɨɥɠɚɥɚɫɶ�ɜɩɥɨɬɶ�ɞɨ�ɧɚɱɚɥɚ 
1943 ɝɨɞɚ. 

Ɍɚɬɶɹɧɚ�Ⱦɟɦɢɞɨɜɚ – ɦɟɬɨɞɢɫɬ�ɦɟɦɨɪɢɚɥɶɧɨɝɨ�ɦɭɡɟɹ «Ⱦɨɪɨɝɚ�ɉɨɛɟɞɵ» 
ɩɨɤɚɡɚɥɚ� ɤɚɪɬɭ� ɨɫɚɠɞɟɧɧɨɝɨ� Ʌɟɧɢɧɝɪɚɞɚ: «Ɂɞɟɫɶ� ɧɚ� ɤɚɪɬɟ� ɨɱɟɧɶ� ɯɨɪɨɲɨ 
ɨɛɨɡɧɚɱɟɧɚ�ɤɥɟɬɨɱɤɚɦɢ�ɬɟɪɪɢɬɨɪɢɹ, ɤɨɬɨɪɭɸ�ɧɚɦ�ɜɫɟɝɨ�ɥɢɲɶ�ɭɞɚɥɨɫɶ�ɨɫɜɨ-
ɛɨɞɢɬɶ�ɜ�ɹɧɜɚɪɟ 1943 ɝɨɞɚ, ɚ�ɧɟɦɰɵ�ɨɫɬɚɥɢɫɶ�ɧɚ�ɋɢɧɹɜɢɧɫɤɢɯ�ɜɵɫɨɬɚɯ. ɗɬɨ 
ɜɵɫɨɬɵ 40í50 ɦɟɬɪɨɜ. Ʉɨɪɢɞɨɪ, ɤɨɬɨɪɵɣ�ɦɵ�ɨɫɜɨɛɨɞɢɥɢ, ɮɚɲɢɫɬɵ�ɧɚɡɵɜɚ-
ɥɢ «ɛɭɬɵɥɨɱɧɨɟ� ɝɨɪɥɨ» ɢ� ɬɪɚɫɫɭ� ɩɪɨɤɥɚɞɵɜɚɥɢ� ɨɱɟɧɶ� ɛɥɢɡɤɨ� ɤ� ɩɨɡɢɰɢɹɦ. 
Ɂɞɟɫɶ�ɝɞɟ�ɬɨ�ɤɢɥɨɦɟɬɪɚ 4 ɦɟɠɞɭ�ɧɟɦɟɰɤɢɦɢ�ɩɨɡɢɰɢɹɦɢ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɩɨɥɨɬɧɨɦ» (ɪɢɫɭɧɨɤ 7) [5]. 

 
Ɋɢɫɭɧɨɤ 7 – Ɍɚɬɶɹɧɚ�Ⱦɟɦɢɞɨɜɚ�ɩɨɤɚɡɵɜɚɟɬ�ɧɚ�ɤɚɪɬɟ 

ɨɫɜɨɛɨɠɞɟɧɧɭɸ�ɬɟɪɪɢɬɨɪɢɸ 
7 ɮɟɜɪɚɥɹ 1943 ɝɨɞɚ�ɩɨ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɟ�ɧɚ�Ɏɢɧɥɹɧɞɫɤɢɣ�ɜɨɤɡɚɥ 

Ʌɟɧɢɧɝɪɚɞɚ�ɩɪɢɛɵɥ�ɩɟɪɜɵɣ�ɩɨɟɡɞ. ɇɚ�ɩɟɪɪɨɧɟ�ɟɦɭ�ɭɫɬɪɨɢɥɢ�ɬɨɪɠɟɫɬɜɟɧɧɵɣ 
ɩɪɢɟɦ.  ɑɟɪɟɡ�ɞɜɚ�ɱɚɫɚ�ɢɡ�Ʌɟɧɢɧɝɪɚɞɚ�ɧɚ�Ȼɨɥɶɲɭɸ�ɡɟɦɥɸ�ɜɧɨɜɶ�ɱɟɪɟɡ�ɒɥɢɫ-
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ɫɟɥɶɛɭɪɝɫɤɭɸ�ɦɚɝɢɫɬɪɚɥɶ�ɨɬɩɪɚɜɢɥɫɹ�ɜɬɨɪɨɣ�ɩɨɟɡɞ. Ɍɚɤ�ɧɚɱɚɥɚ�ɪɚɛɨɬɚɬɶ�ɧɨ-
ɜɚɹ�ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ, ɤɨɬɨɪɚɹ�ɡɚɦɟɧɢɥɚ�ɫɨɛɨɣ�Ʌɚɞɨɠɫɤɭɸ�Ⱦɨɪɨɝɭ�ɠɢɡɧɢ. 

ɋɚɦɵɦɢ�ɦɨɳɧɵɦɢ�ɞɨɪɟɜɨɥɸɰɢɨɧɧɵɦɢ�ɝɪɭɡɨɜɵɦɢ�ɩɚɪɨɜɨɡɚɦɢ�ɛɵɥɢ�ɩɚ-
ɪɨɜɨɡɵ� ɫɟɪɢɢ� ɗ, ɢ� ɞɥɹ�ɋɨɜɟɬɫɤɨɝɨ�ɋɨɸɡɚ� ɷɬɢ� ɩɚɪɨɜɨɡɵ� ɨɫɬɚɜɚɥɢɫɶ� ɨɫɧɨɜ-
ɧɵɦ�ɬɹɝɨɜɵɦ�ɫɪɟɞɫɬɜɨɦ�ɜɫɺ�ɜɪɟɦɹ�ɜɨɣɧɵ. ɋɪɟɞɧɹɹ�ɜɟɫɨɜɚɹ�ɧɨɪɦɚ�ɫɨɫɬɚɜɚ�í 
ɨɬ 1200 ɞɨ 1400 ɬɨɧɧ. Ɍɚɤɨɣ�ɫɨɫɬɚɜ�ɩɪɢɛɵɜɚɥ�ɜ�Ʌɟɧɢɧɝɪɚɞ, ɢ�ɟɫɥɢ�ɝɨɜɨɪɢɬɶ 
ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɩɪɨɞɨɜɨɥɶɫɬɜɢɟ, ɬɨ�ɨɧ� ɩɪɢɜɨɡɢɥ�ɩɨɱɬɢ� ɬɪɢ� ɞɧɟɜɧɵɟ�ɧɨɪɦɵ 
ɞɥɹ�ɜɫɟɝɨ�ɝɨɪɨɞɚ, ɮɪɨɧɬɚ�ɢ�ɮɥɨɬɚ (ɪɢɫɭɧɤɢ 8, 9). 

 
   Ɋɢɫɭɧɨɤ 8 – ɉɚɪɨɜɨɡ�ɫɟɪɢɢ�ɗ                 Ɋɢɫɭɧɨɤ 9 – ɉɟɪɜɵɣ�ɩɨɟɡɞ, ɩɪɢɛɵɜɲɢɣ 
                           ɩɨ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɟ 
10 ɮɟɜɪɚɥɹ 1943 ɝɨɞɚ (ɫɬɚɧɰɢɹ�Ʉɭɲɟɥɟɜɤɚ) ɛɪɢɝɚɞɚ�ɉɟɬɪɚ�ɂɜɚɧɨɜɚ� ɡɚ-

ɤɚɧɱɢɜɚɥɚ� ɫɜɨɣ� ɪɟɣɫ, ɤɨɝɞɚ� ɧɚɞ� ɫɨɫɬɚɜɨɦ� ɪɚɡɞɚɥɫɹ� ɝɭɥ� ɩɪɢɛɥɢɠɚɸɳɟɝɨɫɹ 
ɫɚɦɨɥɟɬɚ. ɑɟɪɟɡ� ɧɟɫɤɨɥɶɤɨ� ɫɟɤɭɧɞ� ɧɚ� ɫɨɫɬɚɜ� ɩɨɫɵɩɚɥɢɫɶ� ɡɚɠɢɝɚɬɟɥɶɧɵɟ 
ɛɨɦɛɵ. ɇɟɫɤɨɥɶɤɨ�ɢɡ�ɧɢɯ�ɭɩɚɥɢ�ɧɚ�ɤɪɵɲɢ�ɜɚɝɨɧɨɜ, ɜɫɩɵɯɧɭɥ�ɩɨɠɚɪ. ɋɚɦɨ-
ɥɟɬ�ɨɱɟɧɶ�ɠɟɫɬɨɤɨ�ɛɨɦɛɢɥ�ɫɨɫɬɚɜ. ɂ�ɞɟɜɭɲɤɚ�í�ɩɨɦɨɳɧɢɤ�ɦɚɲɢɧɢɫɬɚ�ɛɟɠɚ-
ɥɚ� ɩɨ� ɜɚɝɨɧɚɦ, ɫɛɪɚɫɵɜɚɥɚ� ɫɧɚɪɹɞɵ. ɇɚɲɟɦɭ� ɩɭɥɟɦɟɬɱɢɤɭ� ɭɞɚɥɨɫɶ� ɫɛɢɬɶ 
ɧɟɦɟɰɤɢɣ� ɫɚɦɨɥɟɬ, ɢ� ɩɨɟɡɞ� ɛɥɚɝɨɩɨɥɭɱɧɨ� ɞɨɛɪɚɥɫɹ� ɞɨ�Ʌɟɧɢɧɝɪɚɞɚ. ɇɨ� ɩɨ-
ɦɨɳɧɢɤ�ɦɚɲɢɧɢɫɬɚ�ɩɨɝɢɛɥɚ. ɂɫɬɨɪɢɹ�ɫɨɯɪɚɧɢɥɚ�ɥɢɲɶ�ɟɟ�ɢɦɹ – ȼɚɥɹ.  

ȼ 1945 ɝɨɞɭ�ɨɛ�ɷɬɨɦ�ɬɪɚɝɢɱɟɫɤɨɦ�ɪɟɣɫɟ�ɜ�ɫɜɨɟɣ�ɤɧɢɝɟ «ɋɤɜɨɡɶ�ɛɥɨɤɚɞɭ 
�ɡɚɩɢɫɤɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɚ)» ɧɚɩɢɫɚɥ�Ⱥɥɟɤɫɚɧɞɪ�Ⱥɜɝɭɫɬɵɧɸɤ, ɡɚɦɟɫɬɢɬɟɥɶ 
ɧɚɱɚɥɶɧɢɤɚ�Ʌɟɧɢɧɝɪɚɞ�Ɏɢɧɥɹɧɞɫɤɨɝɨ�ɨɬɞɟɥɟɧɢɹ�Ɉɤɬɹɛɪɶɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨ-
ɪɨɝɢ. Ɇɟɠɞɭ� ɫɨɛɨɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɢ� ɧɚɡɵɜɚɥɢ� ɦɚɝɢɫɬɪɚɥɶ «ɤɨɪɢɞɨɪɨɦ 
ɫɦɟɪɬɢ». 

ɉɨ�ɷɬɨɣ�ɞɨɪɨɝɟ�ɪɚɛɨɬɚɥɚ�ɫɨɪɨɤ�ɜɨɫɶɦɚɹ�ɩɚɪɨɜɨɡɧɚɹ�ɛɪɢɝɚɞɚ�ɨɫɨɛɨɝɨ�ɪɟ-
ɡɟɪɜɚ�ɇɄɉɋ: ɬɪɢ�ɞɟɫɹɬɤɚ�ɩɚɪɨɜɨɡɨɜ�ɫɟɪɢɣ�ɗ / ɗɒ�ɢ�ɨɤɨɥɨ 600 ɱɟɥɨɜɟɤ�ɥɢɱ-
ɧɨɝɨ�ɫɨɫɬɚɜɚ. ɉɨɝɢɛɥɨ�ɩɨɪɹɞɤɚ 117 ɱɟɥɨɜɟɤ, ɨɤɨɥɨ 175 ɛɵɥɨ�ɪɚɧɟɧɨ�ɡɚ�ɜɪɟɦɹ 
ɪɚɛɨɬɵ� ɷɬɨɣ�ɞɨɪɨɝɢ.  ɗɬɨ� ɝɨɪɚɡɞɨ�ɦɟɧɶɲɟ,  ɱɟɦ�ɩɨɝɢɛɥɨ�ɞɚɠɟ� ɜ� ɩɟɪɜɵɣ� ɝɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ� ɥɟɞɨɜɨɣ� ɬɪɚɫɫɵ. ɋɚɦɵɟ� ɛɨɥɶɲɢɟ� ɩɨɬɟɪɢ� ɛɵɥɢ� ɩɪɢ� ɜɡɪɵɜɟ 
ɞɜɭɯ�ɩɨɟɡɞɨɜ�ɫ�ɛɨɟɩɪɢɩɚɫɚɦɢ,  ɬɚɦ�ɩɨɝɢɛɥɢ�ɥɸɞɢ,  ɜ�ɬɨɦ�ɱɢɫɥɟ�ɛɪɢɝɚɞɚ,  ɤɨ-
ɬɨɪɚɹ�ɢɯ�ɫɨɩɪɨɜɨɠɞɚɥɚ [9, 10]. 

24 ɮɟɜɪɚɥɹ 1943 ɝɨɞɚ�ɧɚ�ɩɟɪɟɝɨɧɟ�Ɇɟɠɞɭɪɟɱɶɟ�í�Ʌɢɩɤɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɚɪɬ-
ɨɛɫɬɪɟɥɚ�ɩɨɥɧɨɫɬɶɸ�ɫɝɨɪɟɥɢ�ɞɜɚ�ɜɚɝɨɧɚ�ɫ�ɛɨɟɩɪɢɩɚɫɚɦɢ, ɞɜɢɠɟɧɢɟ�ɛɵɥɨ�ɨɫ-
ɬɚɧɨɜɥɟɧɨ�ɧɚ 13 ɱɚɫɨɜ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɜɡɪɵɜɚ�ɛɵɥɢ�ɜɨɪɨɧɤɢ�ɩɨ 500í700 ɦɟɬɪɨɜ 
ɞɥɢɧɨɣ, ɩɨ 30í40 ɦɟɬɪɨɜ�ɲɢɪɢɧɨɣ, ɩɨ 25 ɦɟɬɪɨɜ�ɝɥɭɛɢɧɨɣ. ɑɬɨ�ɨɫɬɚɥɨɫɶ�ɨɬ 
ɩɨɟɡɞɧɨɣ�ɛɪɢɝɚɞɵ�ɩɪɢ�ɬɚɤɨɦ�ɜɡɪɵɜɟ – ɨɛɴɹɫɧɹɬɶ�ɧɟ�ɧɭɠɧɨ (ɪɢɫɭɧɨɤ 10).    
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Ɋɢɫɭɧɨɤ 10 – Ɋɟɡɭɥɶɬɚɬ�ɚɪɬɨɛɫɬɪɟɥɚ 

ɀɟɥɟɡɧɨɞɨɪɨɠɧɢɤɢ� ɭɱɢɥɢɫɶ� ɨɛɦɚɧɵɜɚɬɶ� ɜɪɚɝɚ, ɦɚɫɤɢɪɨɜɚɬɶɫɹ. ɉɨɟɡɞɚ 
ɪɟɲɟɧɨ� ɛɵɥɨ� ɩɭɫɤɚɬɶ� ɬɨɥɶɤɨ� ɧɨɱɶɸ,  ɧɟ� ɜɤɥɸɱɚɹ� ɨɝɧɟɣ,  ɱɬɨɛɵ� ɧɟɦɰɵ� ɧɟ 
ɦɨɝɥɢ�ɡɚɫɟɱɶ�ɞɜɢɠɟɧɢɟ�ɫɨɫɬɚɜɚ.  ɇɨ�ɤɭɞɚ�ɞɟɜɚɬɶ�ɩɚɪ,  ɤɨɬɨɪɵɣ�ɢɞɟɬ�ɢɡ�ɩɚɪɨ-
ɜɨɡɧɨɣ�ɬɪɭɛɵ? ɇɚ�ɛɨɥɟɟ�ɢɥɢ�ɦɟɧɟɟ�ɡɚɤɪɵɬɨɦ�ɦɟɫɬɟ, ɝɞɟ�ɛɵɥɢ�ɥɟɫɨɩɨɫɚɞɤɢ, 
ɦɚɲɢɧɢɫɬɵ�ɧɚɛɢɪɚɥɢ�ɜɵɫɨɤɭɸ�ɫɤɨɪɨɫɬɶ, ɚ�ɤɨɝɞɚ�ɩɨɟɡɞ�ɜɵɯɨɞɢɥ�ɧɚ� ɨɬɤɪɵ-
ɬɨɟ�ɩɪɨɫɬɪɚɧɫɬɜɨ, ɡɚɤɪɵɜɚɥɢ�ɪɟɝɭɥɹɬɨɪ, ɫ�ɩɨɦɨɳɶɸ�ɤɨɬɨɪɨɝɨ�ɭɩɪɚɜɥɹɥɢ�ɜɵ-
ɩɭɫɤɨɦ�ɩɚɪɚ. Ɂɚ�ɷɬɨ�ɜɪɟɦɹ�ɭɝɨɥɶ�ɜ�ɬɨɩɤɟ�ɩɪɨɠɢɝɚɥɫɹ�ɬɚɤ, ɱɬɨ�ɧɟ�ɛɵɥɨ�ɞɵɦɚ. 

Ȼɟɡ�ɞɵɦɚ�ɢ�ɩɚɪɚ�ɩɚɪɨɜɨɡ�ɲɟɥ�ɞɨ�ɫɥɟɞɭɸɳɟɝɨ�ɤɢɥɨɦɟɬɪɚ,  ɝɞɟ�ɧɚɱɢɧɚɥɫɹ 
ɭɤɥɨɧ, ɢ�ɫɨɫɬɚɜ�ɦɱɚɥɫɹ�ɧɟɫɤɨɥɶɤɨ�ɤɢɥɨɦɟɬɪɨɜ�ɩɨ�ɢɧɟɪɰɢɢ. ɇɟɦɰɵ, ɩɨɬɟɪɹɜ 
ɨɪɢɟɧɬɢɪ, ɧɚ�ɤɚɤɨɟ�ɬɨ�ɜɪɟɦɹ�ɩɪɟɤɪɚɳɚɥɢ�ɨɝɨɧɶ. Ʉɨɧɟɱɧɨ, ɜɫɤɨɪɟ�ɦɚɲɢɧɢɫɬɭ 
ɫɧɨɜɚ�ɩɪɢɯɨɞɢɥɨɫɶ�ɨɬɤɪɵɜɚɬɶ�ɪɟɝɭɥɹɬɨɪ, ɢ, ɭɜɢɞɟɜ�ɩɚɪ, ɮɚɲɢɫɬɵ�ɬɭɬ�ɠɟ�ɧɚ-
ɱɢɧɚɥɢ�ɨɛɫɬɪɟɥ�ɩɨɟɡɞɚ.  ȼɨ�ɜɪɟɦɹ�ɩɭɬɢ�ɦɚɲɢɧɢɫɬ�ɩɨɜɬɨɪɹɥ�ɷɬɨɬ�ɦɚɧɟɜɪ�ɧɟ-
ɫɤɨɥɶɤɨ�ɪɚɡ,  ɨɧ�ɛɵɥ�ɨɱɟɧɶ�ɨɩɚɫɧɵɦ�í�ɜɟɞɶ�ɫ�ɭɜɟɥɢɱɟɧɢɟɦ�ɫɤɨɪɨɫɬɢ�ɜɨɡɪɚɫ-
ɬɚɥ�ɪɢɫɤ�ɫɯɨɞɚ�ɫɨɫɬɚɜɚ�ɫ�ɪɟɥɶɫɨɜ. 

Ɉɬ�ɫɬɚɧɰɢɢ�ɒɥɢɫɫɟɥɶɛɭɪɝ�ɬɪɚɫɫɚ�ɫ 3-ɝɨ�ɩɨ 20-ɣ�ɤɢɥɨɦɟɬɪ�ɩɪɨɯɨɞɢɥɚ�ɩɨ 
ɛɵɜɲɟɦɭ� ɭɡɤɨɤɨɥɟɣɧɨɦɭ�ɩɭɬɢ�ɋɢɧɹɜɢɧɫɤɢɯ� ɬɨɪɮɨɪɚɡɪɚɛɨɬɨɤ. ɉɨɱɜɚ�ɛɵɥɚ 
ɛɨɥɨɬɢɫɬɚɹ, ɪɵɯɥɚɹ. ɇɚ�ɛɨɥɶɲɟɣ�ɱɚɫɬɢ�ɬɪɚɫɫɵ�ɨɬɫɭɬɫɬɜɨɜɚɥɢ�ɞɜɚ�ɨɫɧɨɜɧɵɯ 
ɷɥɟɦɟɧɬɚ� ɧɨɪɦɚɥɶɧɨɝɨ� ɪɟɥɶɫɨɜɨɝɨ� ɩɭɬɢ: ɡɟɦɥɹɧɨɟ� ɩɨɥɨɬɧɨ� ɢ� ɛɚɥɥɚɫɬɧɚɹ 
ɩɪɢɡɦɚ, ɧɚ�ɤɨɬɨɪɨɣ�ɨɛɵɱɧɨ�ɭɤɥɚɞɵɜɚɸɬɫɹ�ɪɟɥɶɫɵ. Ɂɞɟɫɶ�ɠɟ�ɢɯ�ɤɥɚɥɢ�ɩɪɹɦɨ 
ɧɚ� ɭɩɥɨɬɧɺɧɧɵɣ� ɫɧɟɝ. ɒɩɚɥ� ɧɟ�ɯɜɚɬɚɥɨ�ɢ� ɝɞɟ�ɬɨ�ɜɦɟɫɬɨ�ɧɢɯ� ɢɫɩɨɥɶɡɨɜɚɥɢ 
ɞɚɠɟ�ɨɛɪɟɡɤɢ�ɛɪɟɜɟɧ.  

Ƚɥɚɜɧɨɣ� ɬɟɯɧɢɱɟɫɤɨɣ� ɩɪɨɛɥɟɦɨɣ� ɞɥɹ� ɢɧɠɟɧɟɪɨɜ� ɫɬɚɥɨ� ɜɨɡɜɟɞɟɧɢɟ� ɦɨɫ-
ɬɨɜ� ɱɟɪɟɡ� ɇɟɜɭ. ɉɟɪɜɵɣ� ɫɜɚɣɧɨ�ɥɟɞɨɜɵɣ� ɜɪɟɦɟɧɧɵɣ� ɦɨɫɬ� ɪɟɲɟɧɨ� ɛɵɥɨ 
ɫɬɪɨɢɬɶ�ɭ�ɧɚɱɚɥɚ�ɋɬɚɪɨɥɚɞɨɠɫɤɨɝɨ�ɤɚɧɚɥɚ. ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɚɪɯɢɜɧɵɯ�ɞɚɧɧɵɯ, 
ɤɨɬɨɪɵɟ� ɫɨɯɪɚɧɢɥɢɫɶ� ɜ� ɛɚɥɬɢɣɫɤɨɦ� ɩɚɪɨɯɨɞɫɬɜɟ, ɫɬɚɥɢ� ɩɪɨɜɨɞɢɬɶ� ɢɡɵɫɤɚ-
ɬɟɥɶɫɤɢɟ� ɪɚɛɨɬɵ,  ɩɨɬɨɦɭ�ɱɬɨ� ɥɚɧɞɲɚɮɬ� ɡɞɟɫɶ� ɛɵɥ� ɨɱɟɧɶ� ɫɥɨɠɧɵɣ.  ɇɚɩɪɢ-
ɦɟɪ,  ɥɟɜɵɣ� ɛɟɪɟɝ� ɇɟɜɵ� ɛɵɥ� ɛɨɥɟɟ� ɜɵɫɨɤɢɦ,  ɱɟɦ� ɩɪɚɜɵɣ,  ɢ� ɦɨɫɬɵ 
ɧɟɨɛɯɨɞɢɦɨ�ɛɵɥɨ�ɫɨɨɪɭɠɚɬɶ�ɧɚ�ɧɚɫɵɩɢ. ɉɪɢɯɨɞɢɥɨɫɶ�ɡɚɤɨɥɚɱɢɜɚɬɶ�ɜ�ɝɪɭɧɬ 
ɫɜɚɢ, ɞɥɹ�ɡɚɛɢɜɤɢ�ɤɨɬɨɪɵɯ�ɫɨɛɢɪɚɥɢ�ɩɨ�ɱɚɫɬɹɦ�ɫɨ�ɜɫɟɝɨ�Ʌɟɧɢɧɝɪɚɞɚ�ɫɩɟɰɢ-
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ɚɥɶɧɨɟ�ɭɫɬɪɨɣɫɬɜɨ – ɤɨɩɪ. ɉɨɷɬɨɦɭ�ɤɨɝɞɚ�ɩɨɟɡɞ�ɩɪɨɲɺɥ�ɱɟɪɟɡ�ɷɬɨɬ�ɜɪɟɦɟɧ-
ɧɵɣ�ɦɨɫɬ, ɷɬɨ�ɛɵɥɨ�ɨɱɟɧɶ�ɛɨɥɶɲɢɦ�ɭɫɩɟɯɨɦ [8]. 

Ɍɚɬɶɹɧɚ�Ⱦɟɦɢɞɨɜɚ� ɪɚɫɫɤɚɡɵɜɚɟɬ: «ɇɟɜɫɤɚɹ� ɜɨɞɚ� ɫɨɯɪɚɧɢɥɚ� ɞɥɹ� ɧɚɫ� ɜɨɬ 
ɷɬɢ�ɭɞɢɜɢɬɟɥɶɧɵɟ�ɷɤɫɩɨɧɚɬɵ. ɗɬɨ�ɫɜɚɢ. ɇɚ�ɫɜɚɣɧɨ�ɥɟɞɨɜɨɣ�ɩɟɪɟɩɪɚɜɟ�ɬɚɤɢɟ 
ɧɚɤɨɧɟɱɧɢɤɢ� ɧɚɫɚɠɢɜɚɥɢɫɶ� ɩɨɬɨɦ� ɧɚ� ɞɟɪɟɜɨ, ɢ� ɢɯ� ɡɚɛɢɜɚɥɢ� ɜ� ɞɧɨ� ɇɟɜɵ. 
2560 ɫɜɚɣ� ɧɚ� ɝɥɭɛɢɧɭ� ɇɟɜɵ 6,5 ɦɟɬɪɨɜ, ɜɝɥɭɛɶ� ɞɧɚ� ɧɚ 4 ɦɟɬɪɚ� ɞɥɢɧɨɣ          
13 ɦɟɬɪɨɜ�ɡɚɤɨɥɚɱɢɜɚɥɨɫɶ�ɨɞɧɨ�ɛɪɟɜɧɨ. ɉɪɟɞɫɬɚɜɥɹɟɬɟ, ɫɤɨɥɶɤɨ�ɧɭɠɧɨ�ɛɵɥɨ 
ɥɟɫɚ�ɡɚɝɨɬɨɜɢɬɶ, ɫɤɨɥɶɤɨ�ɤɨɜɚɧɵɯ�ɝɜɨɡɞɟɣ�ɧɚ�ɫɬɹɠɤɢ» (ɪɢɫɭɧɨɤ 11). 

 
Ɋɢɫɭɧɨɤ 11 – ɋɜɚɢ, ɢɫɩɨɥɶɡɨɜɚɜɲɢɟɫɹ�ɩɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ  

ɥɟɞɨɜɨɣ�ɩɟɪɟɩɪɚɜɵ�ɢ�ɦɨɫɬɚ�ɱɟɪɟɡ�ɪ. ɇɟɜɭ 
ɇɢɡɤɨɜɨɞɧɵɣ�ɦɨɫɬ� ɩɨɫɬɪɨɢɥɢ� ɜɫɟɝɨ� ɡɚ� ɞɟɫɹɬɶ� ɞɧɟɣ. ɋɬɪɨɢɬɟɥɢ� ɪɚɫɫɱɢ-

ɬɵɜɚɥɢ� ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ� ɟɝɨ� ɬɨɥɶɤɨ� ɜ� ɡɢɦɧɟɟ� ɜɪɟɦɹ, ɩɨɷɬɨɦɭ� ɩɚɪɚɥɥɟɥɶɧɨ 
ɜɟɥɢɫɶ�ɪɚɛɨɬɵ�ɩɨ�ɫɨɨɪɭɠɟɧɢɸ�ɩɨɫɬɨɹɧɧɨɝɨ�ɦɨɫɬɚ�ɱɟɪɟɡ�ɇɟɜɭ. 

Ɉɤɨɥɨ�ɞɜɭɯ�ɱɚɫɨɜ�ɧɨɱɢ 10 ɦɚɪɬɚ 1943 ɝɨɞɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɭɱɚɫɬɨɤ 
ɒɥɢɫɫɟɥɶɛɭɪɝ – Ʌɟɜɨɛɟɪɟɠɧɚɹ�ɦɟɞɥɟɧɧɨ�ɜɴɟɯɚɥ�ɫɨɫɬɚɜ�ɧɚ�ɫɜɚɢ�ɥɟɞɨɜɨɣ�ɩɟ-
ɪɟɩɪɚɜɵ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɨɟ� ɩɨɥɨɬɧɨ� ɛɵɥɨ� ɩɨɤɪɵɬɨ� ɜɨɞɨɣ� ɢ� ɤɚɡɚɥɨɫɶ, ɱɬɨ 
ɫɨɫɬɚɜ�ɧɟ� ɟɞɟɬ, ɚ�ɩɥɵɜɟɬ� ɩɨ�ɇɟɜɟ. ȼɞɪɭɝ� ɨɧ� ɪɟɡɤɨ� ɨɫɬɚɧɨɜɢɥɫɹ. ɇɟɫɤɨɥɶɤɨ 
ɱɟɥɨɜɟɤ, ɜɡɨɛɪɚɜɲɢɫɶ�ɧɚ�ɤɪɵɲɭ, ɩɨɛɟɠɚɥɢ�ɩɨ�ɧɟɣ. ɉɚɪɚ�ɜɚɝɨɧɨɜ�ɨɬɰɟɩɢɥɨɫɶ 
ɨɬ� ɫɨɫɬɚɜɚ, ɢ, ɱɬɨɛɵ� ɫɰɟɩɢɬɶ� ɢɯ� ɨɛɪɚɬɧɨ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɚɦ� ɩɪɢɲɥɨɫɶ 
ɫɩɭɫɤɚɬɶɫɹ� ɜ� ɥɟɞɹɧɭɸ� ɜɨɞɭ.  Ɋɚɫɰɟɩɤɚ� ɜɚɝɨɧɨɜ� ɩɪɨɢɡɨɲɥɚ� ɢɡ�ɡɚ� ɬɨɝɨ,  ɱɬɨ 
ɩɭɬɶ�ɪɚɡɦɵɥɨ. 

ɋ�ɧɚɱɚɥɨɦ�ɜɟɫɧɵ�ɩɨɫɬɪɨɟɧɧɚɹ�ɞɨɪɨɝɚ�ɫɬɚɥɚ�ɪɭɲɢɬɶɫɹ.  ɋɧɟɝ,  ɧɚ�ɤɨɬɨɪɵɣ 
ɤɥɚɥɢ�ɪɟɥɶɫɵ, ɬɚɹɥ. ȿɝɨ�ɫɬɚɥɢ�ɧɟɦɟɞɥɟɧɧɨ�ɜɵɧɢɦɚɬɶ�ɢ�ɡɚɦɟɧɹɬɶ�ɛɚɥɥɚɫɬɨɦ 
�ɪɢɫɭɧɨɤ 12). ɇɚ�ɧɟɤɨɬɨɪɵɯ�ɭɱɚɫɬɤɚɯ�ɬɪɚɫɫɵ�ɪɟɥɶɫɵ�ɛɵɥɢ�ɡɚɥɢɬɵ�ɜɨɞɨɣ�ɩɨ-
ɫɬɨɹɧɧɨ. Ɂɞɟɫɶ� ɛɵɥɚ� ɬɹɠɟɥɟɣɲɚɹ� ɪɚɛɨɬɚ� ɭ� ɩɭɬɟɣɰɟɜ: ɩɪɨɫɬɨ� ɩɪɨɣɬɢ� ɜɞɨɥɶ 
ɞɨɪɨɝɢ� ɢ� ɨɛɵɱɧɵɦ� ɨɛɫɬɭɤɢɜɚɧɢɟɦ� ɩɪɨɜɟɪɢɬɶ� ɩɨɥɨɬɧɨ� ɛɵɥɨ� ɧɟɜɨɡɦɨɠɧɨ, 
ɨɛɯɨɞɱɢɤ� ɲɟɥ� ɜ� ɜɨɞɟ� ɜɞɨɥɶ� ɬɪɚɫɫɵ� ɢ� ɦɟɧɹɥ� ɛɨɥɬɵ,  ɫɬɚɜɢɥ� ɩɪɨɤɥɚɞɤɢ� ɩɨɞ 
ɪɟɥɶɫɵ, ɩɪɨɜɟɪɹɥ�ɡɚɡɨɪɵ. Ɉɛɵɱɧɵɟ�ɤɥɸɱɢ, ɱɬɨɛɵ�ɢɦɢ�ɦɨɠɧɨ�ɛɵɥɨ�ɩɨɥɶɡɨ-
ɜɚɬɶɫɹ�ɩɨɞ�ɜɨɞɨɣ, ɭɞɥɢɧɹɥɢ. 
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Ɋɢɫɭɧɨɤ 13 – Ⱦɜɭɯɨɫɧɵɣ�ɤɪɵɬɵɣ�ɜɚɝɨɧ 

 
Ɋɢɫɭɧɨɤ 12 – ɍɤɥɚɞɤɚ�ɪɟɥɶɫɨɜ�ɫ�ɡɚɦɟɧɨɣ�ɛɚɥɥɚɫɬɚ 

ɑɬɨɛɵ�ɪɟɥɶɫɵ�ɨɤɨɧɱɚɬɟɥɶɧɨ�ɧɟ�ɪɚɡɦɵɥɨ, ɢɯ�ɧɚɞɨ�ɛɵɥɨ�ɩɨɞɧɢɦɚɬɶ�ɢ�ɭɤ-
ɪɟɩɥɹɬɶ. Ⱦɥɹ� ɷɬɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɥɢ�ɩɟɫɱɚɧɵɣ�ɢ�ɲɥɚɤɨɜɵɣ�ɛɚɥɥɚɫɬ. Ɉɧ�ɧɚɯɨ-
ɞɢɥɫɹ� ɬɨɥɶɤɨ� ɜ� ɨɞɧɨɦ�ɦɟɫɬɟ –  ɜ� ɤɚɪɶɟɪɟ� ɭ� ɫɬɚɧɰɢɢ� ȼɨɣɛɨɤɚɥɨ.  ɇɨ� ɧɟɦɰɵ 
ɭɫɢɥɟɧɧɨ� ɨɛɫɬɪɟɥɢɜɚɥɢ� ɷɬɨɬ� ɭɱɚɫɬɨɤ, ɢ� ɞɧɟɦ� ɩɨɟɡɞ� ɫ� ɛɚɥɥɚɫɬɨɦ� ɩɪɨɟɯɚɬɶ 
ɧɢɤɚɤ�ɧɟ�ɦɨɝ; ɩɪɨɩɭɫɤɚɥɢ�ɬɨɥɶɤɨ�ɧɨɱɶɸ. ɇɨ�ɬɚɤ�ɤɚɤ�ɞɜɢɠɟɧɢɟ�ɩɨɟɡɞɨɜ�ɨɫɭ-
ɳɟɫɬɜɥɹɥɨɫɶ�ɬɨɥɶɤɨ�ɜ�ɨɞɧɭ�ɫɬɨɪɨɧɭ,  ɛɚɥɥɚɫɬ�ɢɡ�ɤɚɪɶɟɪɚ�ɜɵɜɨɡɢɥɢ�ɥɢɲɶ�ɱɟ-
ɪɟɡ�ɫɭɬɤɢ: ɜ�ɨɞɧɭ�ɧɨɱɶ�ɲɟɥ�ɨɛɵɱɧɵɣ�ɫɨɫɬɚɜ, ɚ�ɜ�ɞɪɭɝɭɸ – ɛɚɥɥɚɫɬɧɵɣ [6, 7]. 

Ⱦɥɹ�ɪɚɛɨɬɵ�ɬɪɚɫɫɵ�ɧɟ�ɯɜɚɬɚɥɨ�ɛɭɤɜɚɥɶɧɨ�ɜɫɟɝɨ: ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ, ɪɟɥɶ-
ɫɨɜ, ɬɨɩɥɢɜɚ, ɞɚɠɟ� ɜɨɞɵ� ɞɥɹ� ɩɚɪɨɜɨɡɨɜ. Ʉɚɠɞɵɣ� ɞɟɧɶ� ɪɚɛɨɬɵ� ɩɚɪɨɜɨɡɧɨɣ 
ɛɪɢɝɚɞɵ� ɬɪɟɛɨɜɚɥ� ɨɬ� ɥɸɞɟɣ�ɩɨɥɧɨɣ�ɨɬɞɚɱɢ�ɢ�ɧɚɫɬɨɹɳɟɝɨ�ɦɭɠɟɫɬɜɚ.  ȼ�ɥɸ-
ɛɭɸ�ɦɢɧɭɬɭ�ɦɨɝɥɚ�ɩɪɨɢɡɨɣɬɢ�ɤɚɤɚɹ�ɬɨ�ɷɤɫɬɪɟɧɧɚɹ� ɫɢɬɭɚɰɢɹ, ɢ�ɧɟɨɛɯɨɞɢɦɨ 
ɛɵɥɨ�ɫɨɯɪɚɧɹɬɶ� ɫɩɨɤɨɣɫɬɜɢɟ� ɢ�ɛɵɫɬɪɨ�ɧɚɯɨɞɢɬɶ�ɪɟɲɟɧɢɟ. ɇɨ�ɫɚɦɵɦ�ɬɹɠɟ-
ɥɵɦ�ɢɫɩɵɬɚɧɢɟɦ�ɛɵɥɢ�ɚɪɬɨɛɫɬɪɟɥɵ. 

Ⱦɜɭɯɨɫɧɵɣ�ɤɪɵɬɵɣ�ɬɨɜɚɪɧɵɣ�ɜɚɝɨɧ, ɦɨɠɧɨ�ɫɤɚɡɚɬɶ, ɤɥɚɫɫɢɱɟɫɤɢɣ�ɞɥɹ�ɬɨɣ 
ɷɩɨɯɢ, ɧɚɡɵɜɚɥɢ «ɬɟɩɥɭɲɤɨɣ». ɗɬɨɬ� ɜɚɝɨɧ� ɧɟ� ɨɛɨɪɭɞɨɜɚɧ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɬɨɪɦɨɡɧɨɣ�ɫɢɫɬɟɦɨɣ�ɢ�ɜ�ɧɟɦ�ɞɨɥɠɟɧ�ɛɵɥ�ɧɚɯɨɞɢɬɶɫɹ «ɬɨɪɦɨɡɢɥɶɳɢɤ», ɤɨɬɨ-
ɪɵɣ�ɩɨ�ɫɢɝɧɚɥɭ�ɦɚɲɢɧɢɫɬɚ (ɬɪɢ�ɤɨɪɨɬɤɢɯ�ɝɭɞɤɚ) ɞɨɥɠɟɧ�ɛɵɥ�ɩɪɢɜɟɫɬɢ�ɜ�ɞɟɣ-

ɫɬɜɢɟ�ɬɨɪɦɨɡ. Ɉɬ�ɬɨɪɦɨɡɢɥɶɳɢ-
ɤɨɜ�ɡɚɜɢɫɟɥɨ�ɨɱɟɧɶ�ɦɧɨɝɨɟ: ɩɨ-
ɟɡɞ� ɦɨɝ� ɩɨɥɭɱɢɬɶ� ɩɨɩɚɞɚɧɢɟ, 
ɩɨɥɭɱɢɬɶ� ɩɨɜɪɟɠɞɟɧɢɟ, ɬɨɪɦɨ-
ɡɢɥɶɳɢɤ�ɦɨɝ�ɛɵɬɶ�ɪɚɧɟɧ, ɧɨ�ɨɫ-
ɬɚɜɚɥɫɹ�ɧɚ�ɩɨɫɬɭ�ɞɨ�ɤɨɧɰɚ�ɪɟɣ-
ɫɚ,  ɩɨɤɚ� ɩɨɟɡɞ� ɧɟ� ɩɪɢɯɨɞɢɥ� ɧɚ 
ɫɬɚɧɰɢɸ. ɇɟɤɨɬɨɪɵɟ�ɬɚɤ�ɢ�ɭɦɢ-
ɪɚɥɢ, ɢɫɬɟɤɚɹ� ɤɪɨɜɶɸ� ɧɚ� ɫɜɨɟɦ 
ɩɨɫɬɭ (ɪɢɫɭɧɨɤ 13). 
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ɗɬɨɬ� ɫɥɭɱɚɣ� ɛɵɥ� ɜɩɨɫɥɟɞɫɬɜɢɢ� ɨɩɢɫɚɧ� ɜ� ɤɧɢɝɟ «Ɉɤɬɹɛɪɶɫɤɚɹ� ɮɪɨɧɬɨ-

ɜɚɹ», ɫɨɡɞɚɧɧɨɣ�ɩɨ�ɜɨɫɩɨɦɢɧɚɧɢɹɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ 
ɬɪɚɫɫɵ. Ɉɞɧɚɠɞɵ�ɜ�Ʌɟɧɢɧɝɪɚɞ�ɲɟɥ�ɧɚɥɢɜɧɨɣ�ɫɨɫɬɚɜ�ɫ�ɬɨɩɥɢɜɨɦ. Ɏɚɲɢɫɬɵ 
ɨɛɫɬɪɟɥɢɜɚɥɢ�ɟɝɨ�ɛɟɫɩɨɳɚɞɧɨ. Ɇɚɲɢɧɢɫɬ�ɜɺɥ�ɩɨɟɡɞ, ɜ�ɥɸɛɨɣ�ɦɨɦɟɧɬ� ɨɠɢ-
ɞɚɹ�ɜɡɪɵɜɚ. Ʌɢɲɶ�ɤɚɤɢɦ�ɬɨ�ɱɭɞɨɦ�ɫɧɚɪɹɞ�ɧɟ�ɩɨɩɚɥ�ɧɢ�ɜ�ɨɞɧɭ�ɢɡ�ɰɢɫɬɟɪɧ. ɇɨ 
ɦɚɲɢɧɢɫɬɚ�ɢ�ɬɨɪɦɨɡɢɥɶɳɢɤɚ�ɫɦɟɪɬɟɥɶɧɨ�ɪɚɧɢɥɨ�ɨɫɤɨɥɤɚɦɢ�ɫɧɚɪɹɞɨɜ. Ɂɨɧɚ 
ɨɛɫɬɪɟɥɚ�ɨɫɬɚɥɚɫɶ�ɩɨɡɚɞɢ, ɢ�ɩɨɟɡɞ�ɨɫɬɚɧɨɜɢɥɫɹ. Ʉɬɨ�ɠɟ�ɟɝɨ�ɨɫɬɚɧɨɜɢɥ? ɇɟ-
ɫɤɨɥɶɤɨ�ɱɥɟɧɨɜ� ɛɪɢɝɚɞɵ�ɩɨɛɟɠɚɥɢ� ɜɞɨɥɶ� ɫɨɫɬɚɜɚ�ɢ� ɧɚ� ɨɞɧɨɣ�ɢɡ�ɩɥɨɳɚɞɨɤ 
ɧɚɲɥɢ�ɦɨɥɨɞɭɸ�ɞɟɜɭɲɤɭ, ɨɤɪɨɜɚɜɥɟɧɧɭɸ�ɢ�ɫ�ɩɟɪɟɛɢɬɵɦɢ�ɧɨɝɚɦɢ. ȿɟ�ɪɭɤɢ 
ɫɠɢɦɚɥɢ�ɪɭɤɨɹɬɤɭ�ɫɬɨɩ�ɤɪɚɧɚ. ɗɬɨ�ɛɵɥɚ�ɫɬɚɪɲɚɹ�ɩɨ�ɩɨɟɡɞɭ�Ʌɭɤɢɧɚ. ȿɟ�ɪɚ-
ɧɢɥɨ� ɟɳɟ� ɜɨ� ɜɪɟɦɹ�ɨɛɫɬɪɟɥɚ,  ɧɨ�ɞɟɜɭɲɤɚ�ɠɞɚɥɚ�ɢ�ɧɟ� ɨɫɬɚɧɚɜɥɢɜɚɥɚ�ɩɨɟɡɞ,  
ɩɨɧɢɦɚɹ, ɱɬɨ�ɫɨɫɬɚɜ�ɧɚɥɢɜɧɨɣ, ɟɫɥɢ�ɜ�ɧɟɝɨ�ɩɨɩɚɞɟɬ�ɫɧɚɪɹɞ, ɬɨ�ɜɫɟ�ɜɡɥɟɬɢɬ�ɧɚ 
ɜɨɡɞɭɯ. ɂ�ɬɨɥɶɤɨ�ɤɨɝɞɚ�ɨɩɚɫɧɚɹ�ɡɨɧɚ�ɨɫɬɚɥɚɫɶ�ɩɨɡɚɞɢ, ɨɧɚ�ɧɚ�ɪɭɤɚɯ�ɞɨɩɨɥɡɥɚ 
ɞɨ�ɩɥɨɳɚɞɤɢ, ɝɞɟ�ɧɚɯɨɞɢɥɫɹ�ɫɬɨɩ�ɤɪɚɧ�ɢ�ɞɟɪɧɭɥɚ�ɪɭɱɤɭ. Ʉɨɝɞɚ�ɟɟ�ɧɚɲɥɢ, ɞɟ-
ɜɭɲɤɚ�ɛɵɥɚ�ɟɳɟ�ɠɢɜɚ, ɧɨ�ɭɠɟ�ɱɟɪɟɡ�ɧɟɫɤɨɥɶɤɨ�ɦɢɧɭɬ�ɫɤɨɧɱɚɥɚɫɶ. 

ȼɞɨɥɶ�ɜɫɟɣ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɵ�ɫɬɨɹɥɢ�ɡɟɦɥɹɧɤɢ, ɝɞɟ�ɧɚɯɨɞɢɥɢɫɶ 
ɪɟɦɨɧɬɧɢɤɢ.  Ʉɨɝɞɚ� ɫɧɚɪɹɞɵ� ɢ� ɛɨɦɛɵ� ɪɚɡɪɭɲɚɥɢ� ɩɭɬɢ,  ɬɭɬ� ɠɟ� ɩɨɹɜɥɹɥɚɫɶ 
ɛɪɢɝɚɞɚ, ɤɨɬɨɪɚɹ, ɧɟ�ɞɨɠɢɞɚɹɫɶ�ɩɪɟɤɪɚɳɟɧɢɹ�ɨɝɧɹ, ɧɚɱɢɧɚɥɚ�ɪɚɫɱɢɳɚɬɶ�ɡɚ-
ɜɚɥɵ (ɪɢɫɭɧɨɤ 14). 

 
Ɋɢɫɭɧɨɤ 14 – Ȼɪɢɝɚɞɚ, ɪɚɫɱɢɳɚɸɳɚɹ�ɡɚɜɚɥ�ɩɨɫɥɟ�ɨɛɫɬɪɟɥɚ 

ȼ 18:50 18 ɦɚɪɬɚ 1943 ɝɨɞɚ�ɩɨ�ɧɨɜɨɦɭ�ɦɨɫɬɭ�ɱɟɪɟɡ�ɇɟɜɭ�ɧɚ�ɫɬɚɧɰɢɢ�Ʌɟ-
ɜɨɛɟɪɟɠɧɚɹ� ɩɪɨɲɟɥ� ɩɟɪɜɵɣ� ɨɛɤɚɬɨɱɧɵɣ� ɩɨɟɡɞ. ɍɠɟ� ɜɟɱɟɪɨɦ� ɫɥɟɞɭɸɳɟɝɨ 
ɞɧɹ�ɞɜɢɠɟɧɢɟ�ɛɵɥɨ�ɨɬɤɪɵɬɨ. ɗɬɨɬ�ɦɨɫɬ�ɧɚɯɨɞɢɥɫɹ�ɜɫɟɝɨ�ɜ�ɩɹɬɢɫɬɚɯ�ɦɟɬɪɚɯ 
ɨɬ�ɜɪɟɦɟɧɧɨɝɨ�ɫɜɚɣɧɨ�ɥɟɞɨɜɨɝɨ. ɋɬɨɢɥɢ�ɟɝɨ�ɧɚɦɧɨɝɨ�ɨɫɧɨɜɚɬɟɥɶɧɟɟ, ɨɧ�ɛɵɥ 
ɨɞɧɨɩɭɬɧɵɦ�í 852 ɦɟɬɪɚ�ɜ�ɞɥɢɧɭ. ɉɟɪɜɵɣ�ɫɜɚɣɧɨ�ɥɟɞɨɜɵɣ�ɦɨɫɬ�ɬɨɠɟ�ɛɵɥɨ 
ɪɟɲɟɧɨ�ɨɫɬɚɜɢɬɶ. 

ɑɟɪɟɡ�ɧɟɫɤɨɥɶɤɨ�ɞɧɟɣ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨ�ɜɵɫɨɤɨɜɨɞɧɨɦɭ�ɦɨɫ-
ɬɭ� ɧɟɦɰɵ�ɪɚɡɛɢɜɚɸɬ�ɨɞɢɧ� ɢɡ�ɩɪɨɥɟɬɨɜ.  ɉɨɷɬɨɦɭ�ɛɵɥɚ� ɫɜɹɡɤɚ� ɜ� ɞɜɚ�ɦɨɫɬɚ:  
ɨɞɢɧ�ɧɢɡɤɨɜɨɞɧɵɣ, ɞɪɭɝɨɣ�ɜɵɫɨɤɨɜɨɞɧɵɣ, ɤɨɬɨɪɵɣ�ɪɚɛɨɬɚɥ�ɤɚɤ�ɞɭɛɥɟɪ�ɨɫ-
ɧɨɜɧɨɝɨ. ɂ�ɧɟɩɨɧɹɬɧɨ, ɤɚɤɨɣ�ɛɭɞɟɬ�ɨɫɧɨɜɧɵɦ�ɜ�ɫɥɟɞɭɸɳɢɣ�ɦɨɦɟɧɬ, ɩɨɬɨɦɭ 
ɱɬɨ�ɨɛɟɫɩɟɱɢɬɶ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɦɨɫɬɨɜ�ɛɵɥɨ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟɜɨɡɦɨɠɧɨ�ɜ�ɫɤɥɚ-
ɞɵɜɚɸɳɢɯɫɹ�ɨɛɫɬɨɹɬɟɥɶɫɬɜɚɯ.  
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Ƚɥɚɜɧɚɹ� ɨɩɚɫɧɨɫɬɶ, ɤɨɬɨɪɚɹ� ɛɵɥɚ� ɞɥɹ� ɜɵɫɨɤɨɜɨɞɧɨɝɨ� ɦɨɫɬɚ, ɤɪɵɥɚɫɶ� ɜ 
ɬɨɦ, ɱɬɨ� ɩɪɢ� ɬɚɹɧɢɢ� ɥɶɞɚ� ɧɚ� ɇɟɜɟ� ɥɶɞɢɧɚɦɢ� ɦɨɝɥɨ� ɫɧɟɫɬɢ� ɧɢɡɤɨɜɨɞɧɵɣ 
ɦɨɫɬ,  ɚ� ɭɠɟ�ɱɟɪɟɡ 500  ɦɟɬɪɨɜ� ɷɬɢɦɢ�ɠɟ� ɥɶɞɢɧɚɦɢ�ɦɨɝɥɨ� ɫɧɟɫɬɢ�ɢ� ɜɵɫɨɤɨ-
ɜɨɞɧɵɣ. Ⱦɥɹ� ɷɬɨɝɨ� ɛɵɥɨ� ɩɪɢɧɹɬɨ� ɪɟɲɟɧɢɟ� ɨɬɩɪɚɜɢɬɶ� ɤ� ɤɪɟɩɨɫɬɢ� Ɉɪɟɲɟɤ  
200 ɩɨɞɪɵɜɧɢɤɨɜ, ɤɨɬɨɪɵɟ� ɜɡɪɵɜɚɥɢ� ɥɟɞ, ɪɚɫɤɚɥɵɜɚɜɲɢɣɫɹ� ɧɚ� ɞɨɫɬɚɬɨɱɧɨ 
ɦɟɥɤɢɟ� ɥɶɞɢɧɵ, ɩɪɨɯɨɞɢɜɲɢɟ�ɱɟɪɟɡ� ɨɩɨɪɵ�ɜɵɫɨɤɨɜɨɞɧɨɝɨ�ɦɨɫɬɚ. Ʌɟɞɨɯɨɞ 
ɞɥɢɥɫɹ� ɫ 29 ɦɚɪɬɚ� ɩɨ 8 ɚɩɪɟɥɹ. Ɋɚɛɨɬɵ� ɧɚ� ɪɟɤɟ� ɨɪɝɚɧɢɡɨɜɵɜɚɥ� ɧɚɱɚɥɶɧɢɤ 
ɭɩɪɚɜɥɟɧɢɹ� ɜɨɟɧɧɨ�ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ� ɪɚɛɨɬ�ʋ 2 ɂɜɚɧ� Ɂɭɛɤɨɜ. Ʌɸɞɢ� ɞɟ-
ɠɭɪɢɥɢ�ɫɦɟɧɚɦɢ�ɤɪɭɝɥɨɫɭɬɨɱɧɨ, ɛɥɚɝɨɞɚɪɹ�ɱɟɦɭ�ɨɛɚ�ɦɨɫɬɚ�ɭɞɚɥɨɫɶ�ɫɩɚɫɬɢ. 

Ɉɞɢɧ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɫɨɫɬɚɜ�ɦɨɝ�ɩɪɢɜɟɡɬɢ�ɜ�ɝɨɪɨɞ�ɬɨ�ɠɟ�ɫɚɦɨɟ�ɤɨɥɢ-
ɱɟɫɬɜɨ�ɝɪɭɡɨɜ, ɤɨɬɨɪɨɟ�ɩɨ�ɥɟɞɨɜɨɣ�ɩɟɪɟɩɪɚɜɟ�ɩɪɢɜɨɡɢɥɚ�ɬɵɫɹɱɚ�ɝɪɭɡɨɜɢɤɨɜ. 
ȼɫɺ�ɷɬɨ�ɞɚɥɨ�Ʌɟɧɢɧɝɪɚɞɭ�ɨɝɪɨɦɧɵɣ�ɫɬɢɦɭɥ�ɢ�ɩɭɬɶ�ɤ�ɫɩɚɫɟɧɢɸ�ɩɨɫɥɟ�ɬɚɤɨɝɨ 
ɬɹɠɟɥɨɝɨ� ɢɫɩɵɬɚɧɢɹ, ɤɚɤ� ɛɥɨɤɚɞɚ� ɢ� ɩɨɡɜɨɥɢɥɨ� ɝɨɪɨɞɭ� ɩɨɛɟɞɢɬɶ [1]. ɂɜɚɧ 
Ƚɟɨɪɝɢɟɜɢɱ�Ɂɭɛɤɨɜ�ɧɚɡɜɚɥ�ɦɨɫɬɵ�ɧɚ�ɷɬɨɣ�ɞɨɪɨɝɟ «ɦɨɫɬɚɦɢ�ɧɚ�Ȼɟɪɥɢɧ», ɤɨ-
ɬɨɪɵɟ�ɩɪɢɜɟɥɢ�ɤ�ɩɨɛɟɞɟ�ɜ�ȼɟɥɢɤɨɣ�Ɉɬɟɱɟɫɬɜɟɧɧɨɣ�ɜɨɣɧɟ. 

25 ɚɩɪɟɥɹ 1943 ɝɨɞɚ�ɧɚɱɚɥɨɫɶ� ɩɪɨɛɧɨɟ� ɪɚɛɨɱɟɟ�ɞɜɢɠɟɧɢɟ� ɩɨ�ɧɨɜɨɣ� ɨɛ-
ɯɨɞɧɨɣ�ɥɢɧɢɢ�ɧɚ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɟ. Ɉɧɚ�ɩɪɨɯɨɞɢɥɚ�ɨɬ�ɫɬɚɧɰɢɢ�Ɇɟ-
ɠɞɭɪɟɱɶɟ� ɞɨ� ɫɬɚɧɰɢɢ� ɒɥɢɫɫɟɥɶɛɭɪɝ. Ɋɟɲɟɧɢɟ� ɨ� ɟɟ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɛɵɥɨ 
ɜɵɡɜɚɧɨ� ɬɟɦ, ɱɬɨ� ɭɱɚɫɬɨɤ�ɬɪɚɫɫɵ�ɫ 9-ɝɨ�ɩɨ 20-ɣ�ɤɢɥɨɦɟɬɪ�ɩɪɨɯɨɞɢɥ� ɨɱɟɧɶ 
ɛɥɢɡɤɨ�ɤ�ɥɢɧɢɢ�ɮɪɨɧɬɚ (ɪɢɫɭɧɨɤ 15). 

Ⱦɨ 5 ɦɚɹ�ɧɚ�ɜɫɟɣ�ɬɪɚɫɫɟ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɧɟ�ɛɵɥɨ�ɧɢɤɚɤɨɝɨ�ɨɫɜɟɳɟɧɢɹ. ɂ�ɜɨɬ 
ɤɨɝɞɚ�ɩɨɹɜɢɥɫɹ� ɨɛɯɨɞɧɨɣ�ɩɭɬɶ, ɩɪɢɧɹɥɢ�ɪɟɲɟɧɢɟ�ɩɪɨɤɥɚɞɵɜɚɬɶ�ɧɚ�ɧɟɦ�ɚɜ-
ɬɨɛɥɨɤɢɪɨɜɤɭ,  ɧɨ�ɧɚ� ɜɪɟɦɹ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɞɥɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ� ɷɬɨɣ� ɬɪɚɫɫɟ 
ɩɨɫɬɚɜɢɥɢ «ɠɢɜɵɟ�ɫɜɟɬɨɮɨɪɵ» (ɪɢɫɭɧɨɤ 16). ɀɢɜɵɦɢ�ɫɜɟɬɨɮɨɪɚɦɢ�ɧɚɡɵɜɚ-
ɥɢ�ɠɟɧɳɢɧ�ɢ�ɦɭɠɱɢɧ, ɤɨɬɨɪɵɟ�ɜɵɯɨɞɢɥɢ�ɧɚ�ɬɪɚɫɫɭ�ɢ�ɪɟɝɭɥɢɪɨɜɚɥɢ�ɞɜɢɠɟ-
ɧɢɟ�ɩɨɟɡɞɨɜ.  

ɋɭɬɶ� ɬɚɤɨɣ� ɛɥɨɤɢɪɨɜɤɢ� ɡɚɤɥɸɱɚɥɚɫɶ� ɜ� ɫɥɟɞɭɸɳɟɦ: ɧɚ� ɬɪɟɯɦɟɬɪɨɜɭɸ 
ɠɟɪɞɶ�ɭɤɪɟɩɥɹɥɢ�ɫɬɪɟɥɨɱɧɵɣ�ɮɨɧɚɪɶ, ɞɜɟ�ɟɝɨ�ɫɬɨɪɨɧɵ�ɡɚɬɟɦɧɹɥɢ, ɚ�ɞɜɟ�ɞɪɭ-
ɝɢɟ�ɡɚɤɪɵɜɚɥɢ�ɰɜɟɬɧɵɦɢ�ɫɬɟɤɥɚɦɢ – ɤɪɚɫɧɵɦ�ɢ�ɡɟɥɟɧɵɦ. ȼɧɭɬɪɢ�ɮɨɧɚɪɹ�ɛɵɥɚ 
ɤɟɪɨɫɢɧɨɜɚɹ�ɥɚɦɩɚ. ɑɟɥɨɜɟɤ�ɩɨɤɚɡɵɜɚɥ�ɩɨɟɡɞɭ�ɡɟɥɟɧɵɣ�ɢɥɢ�ɤɪɚɫɧɵɣ�ɫɜɟɬ. 

 
Ɋɢɫɭɧɨɤ 15 – Ʉɚɪɬɚ�ɦɟɫɬɧɨɫɬɢ�ɫ�ɬɪɚɫɫɨɣ 

ɨɬ�Ɇɟɠɞɭɪɟɱɶɹ�ɞɨ�ɒɥɢɫɫɟɥɶɛɭɪɝɚ 
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Ɋɢɫɭɧɨɤ 16 – «ɀɢɜɨɣ 
ɫɜɟɬɨɮɨɪ» 

ɑɟɪɟɡ�ɤɚɠɞɵɟ 3 ɤɢɥɨɦɟɬɪɚ�ɜɞɨɥɶ�ɬɪɚɫɫɵ�ɫɬɨɹɥ 
ɫɬɨɥɛ� ɫ� ɬɟɥɟɮɨɧɨɦ – ɷɬɨ� ɢ� ɛɵɥ� ɩɨɫɬ� ɫɜɟɬɨɮɨɪɚ. 
Ɋɚɡɞɚɜɚɥɫɹ�ɡɜɨɧɨɤ. «Ƚɨɜɨɪɢɬ�ɩɨɫɬ    ʋ 1, ɜ 21 ɱɚɫ 
ɤ�ɜɚɦ�ɧɚɩɪɚɜɢɬɫɹ�ɩɨɟɡɞ�ʋ 701». ɂ�ɬɨɝɞɚ�ɫɜɟɬɨɮɨɪ 
ʋ 2 ɞɚɜɚɥ�ɡɟɥɟɧɵɣ�ɫɢɝɧɚɥ�ɜ�ɫɬɨɪɨɧɭ�ɨɠɢɞɚɟɦɨɝɨ 
ɩɨɟɡɞɚ. Ʉɨɝɞɚ�ɬɨɬ�ɩɪɨɯɨɞɢɥ, ɫɜɟɬɨɮɨɪ�ɩɨɤɚɡɵɜɚɥ 
ɤɪɚɫɧɵɣ�ɫɢɝɧɚɥ�ɜ�ɫɬɨɪɨɧɭ�ɩɨɫɬɚ�ʋ 1  ɢ�ɫɨɨɛɳɚɥ 
ɫɜɟɬɨɮɨɪɭ�ʋ 3, ɱɬɨ�ɩɨɟɡɞ�ɩɪɨɫɥɟɞɨɜɚɥ.  

ȼ�ɩɟɪɜɵɟ� ɞɧɢ� ɥɸɞɢ� ɫɬɨɹɥɢ� ɧɚ� ɫɜɨɢɯ� ɩɨɫɬɚɯ 
ɩɨ�ɬɪɨɟ�ɫɭɬɨɤ, ɛɟɡ�ɫɦɟɧɵ. ɇɢɤɚɤɨɣ�ɛɭɞɤɢ, ɱɬɨɛɵ 
ɭɤɪɵɬɶɫɹ� ɨɬ� ɜɟɬɪɚ, ɞɚɠɟ� ɫɟɫɬɶ� ɧɟɝɞɟ. ȼɨɤɪɭɝ 
ɬɪɹɫɢɧɚ, ɝɪɹɡɶ�ɩɨ�ɤɨɥɟɧɨ, ɚ�ɬɵ�ɞɨɥɠɟɧ�ɫɬɨɹɬɶ�ɢ�ɜ 
ɞɨɠɞɶ, ɢ�ɜ�ɫɧɟɝ, ɢ�ɜɨ�ɜɪɟɦɹ�ɚɪɬɨɛɫɬɪɟɥɚ. ȼɫɟ�ɩɨ-
ɧɢɦɚɥɢ, ɤɚɤ� ɬɹɠɟɥɨ� ɩɪɢɯɨɞɢɥɨɫɶ� ɷɬɢɦ� ɨɬɱɚɹɧ-
ɧɵɦ�ɥɸɞɹɦ, ɢ�ɱɬɨɛɵ�ɯɨɬɶ�ɤɚɤ�ɬɨ�ɩɨɞɞɟɪɠɚɬɶ�ɢɯ, 
ɫ�ɩɪɨɯɨɞɹɳɟɝɨ�ɩɨɟɡɞɚ�ɤ�ɧɨɝɚɦ�ɫɜɟɬɨɮɨɪɚ�ɢɧɨɝɞɚ 
ɛɪɨɫɚɥɢ�ɫɜɟɪɬɤɢ�ɫ�ɜɚɪɟɧɨɣ�ɤɚɪɬɨɲɤɨɣ�ɢɥɢ�ɯɥɟɛɨɦ [4]. 

Ȼɥɚɝɨɞɚɪɹ�ɠɢɜɨɣ�ɛɥɨɤɢɪɨɜɤɟ�ɩɨɟɡɞá ɦɨɝɥɢ�ɞɜɢɝɚɬɶɫɹ�ɛɵɫɬɪɟɟ. Ɇɚɲɢɧɢ-
ɫɬɭ� ɧɟ� ɧɚɞɨ� ɛɵɥɨ� ɜɝɥɹɞɵɜɚɬɶɫɹ� ɜ� ɯɨɞɨɜɵɟ� ɨɝɧɢ� ɢɞɭɳɟɝɨ� ɜɩɟɪɟɞɢ� ɩɨɟɡɞɚ, 
ɪɢɫɤɭɹ� ɫɬɨɥɤɧɭɬɶɫɹ. ɀɢɜɚɹ� ɛɥɨɤɢɪɨɜɤɚ� ɩɪɟɤɪɚɬɢɥɚ� ɫɜɨɢ� ɞɟɣɫɬɜɢɹ 25 ɦɚɹ, 
ɜɦɟɫɬɨ�ɧɟɟ�ɜɜɟɥɢ�ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ. 

7 ɢɸɧɹ 1943 ɝɨɞɚ�ɦɟɠɞɭ�Ʌɟɧɢɧɝɪɚɞɨɦ�ɢ�Ɇɨɫɤɜɨɣ�ɨɬɤɪɵɥɢ�ɩɚɫɫɚɠɢɪɫɤɨɟ 
ɞɜɢɠɟɧɢɟ. Ⱦɜɚ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɜɚɝɨɧɚ� ɫɬɚɜɢɥɢ� ɜ� ɫɨɫɬɚɜ� ɝɪɭɡɨɜɨɝɨ� ɩɨɟɡɞɚ. 
ɇɟɦɰɵ�ɧɚɯɨɞɢɥɢɫɶ�ɧɚ�ɋɢɧɹɜɢɧɫɤɢɯ�ɜɵɫɨɬɚɯ�ɞɨ�ɹɧɜɚɪɹ 1944 ɝɨɞɚ, ɩɨɷɬɨɦɭ 
ɩɚɫɫɚɠɢɪɨɜ�ɩɨ� ɬɪɚɫɫɟ� ɜɨɡɢɥɢ� ɩɨ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɑɚɳɟ� ɜɫɟɝɨ� ɷɬɨ� ɛɵɥɢ� ɤɨ-
ɦɚɧɞɢɪɨɜɨɱɧɵɟ, ɚ�ɬɚɤɠɟ�ɪɚɧɟɧɵɟ�ɢ�ɢɧɜɚɥɢɞɵ. Ʉɨɝɞɚ�ɩɨɟɡɞ�ɫɥɟɞɨɜɚ�ɩɨ�ɭɱɚ-
ɫɬɤɭ� ɒɥɢɫɫɟɥɶɛɭɪɝ – ɉɨɥɹɧɵ, ɜ� ɜɚɝɨɧɟ� ɝɚɫɢɥɢ� ɫɜɟɬ� ɢ� ɨɬɤɪɵɜɚɥɢ� ɞɜɟɪɢ. 
ɉɚɫɫɚɠɢɪɵ,  ɤɬɨ�ɛɵɥ�ɜ�ɫɨɫɬɨɹɧɢɢ,  ɝɨɬɨɜɵ�ɛɵɥɢ�ɜ�ɫɥɭɱɚɟ�ɫɢɥɶɧɨɝɨ�ɨɛɫɬɪɟɥɚ 
ɜɵɩɪɵɝɢɜɚɬɶ�ɢɡ�ɜɚɝɨɧɚ�ɩɪɹɦɨ�ɧɚ�ɯɨɞɭ. 

ɋɨɜɟɬɫɤɨɟ�ɤɨɦɚɧɞɨɜɚɧɢɟ�ɩɥɚɧɢɪɨɜɚɥɨ�ɧɚɧɟɫɬɢ�ɨɞɧɨɜɪɟɦɟɧɧɵɟ�ɭɞɚɪɵ�ɫɨ 
ɫɬɨɪɨɧɵ�Ʌɟɧɢɧɝɪɚɞɚ�ɢ�ɫ�ɬɟɪɪɢɬɨɪɢɢ�Ɉɪɚɧɢɟɧɛɚɭɦɫɤɨɝɨ�ɩɥɚɰɞɚɪɦɚ. ɉɨ�ɠɟ-
ɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɢ�ɩɨ�ɚɜɬɨɬɪɚɫɫɟ,  ɤɨɬɨɪɚɹ�ɩɪɨɯɨɞɢɥɚ�ɪɹɞɨɦ�ɫ�ɧɟɣ,  ɛɵɥɚ�ɩɟɪɟ-
ɛɪɨɲɟɧɚ� ɜɨɫɫɬɚɧɨɜɥɟɧɧɚɹ� ɜɬɨɪɚɹ� ɭɞɚɪɧɚɹ� ɚɪɦɢɹ� ɫ� ȼɨɥɯɨɜɫɤɨɝɨ� ɮɪɨɧɬɚ� ɜ 
Ʌɟɧɢɧɝɪɚɞ, ɢ�ɱɟɪɟɡ�Ʌɢɫɢɣ�ɇɨɫ�ɨɧɚ�ɭɲɥɚ�ɧɚ�Ɉɪɚɧɢɟɧɛɚɭɦɫɤɢɣ�ɩɥɚɰɞɚɪɦ�ɩɨ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɬɪɚɫɫɟ. Ⱦɥɹ� ɫɧɹɬɢɹ� ɛɥɨɤɚɞɵ�ɨɫɧɨɜɧɨɣ� ɭɞɚɪ�ɛɵɥ�ɧɚɧɟɫɟɧ 
ɨɬ�ɩɥɚɰɞɚɪɦɚ, ɨɬɤɭɞɚ�ɧɟɦɰɵ�ɧɟ�ɨɠɢɞɚɥɢ�ɧɚɱɚɥɚ�ɧɚɫɬɭɩɥɟɧɢɹ. 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ�ɫɧɹɬɢɟ�ɛɥɨɤɚɞɵ�Ʌɟɧɢɧɝɪɚɞɚ�ɩɪɨɢɡɨɲɥɨ 27 ɹɧɜɚɪɹ 1944 ɝɨ-
ɞɚ�ɜ�ɯɨɞɟ�Ʌɟɧɢɧɝɪɚɞɫɤɨ�ɇɨɜɝɨɪɨɞɫɤɨɣ�ɨɩɟɪɚɰɢɢ. ɉɨɫɥɟ�ɷɬɨɝɨ�ɒɥɢɫɫɟɥɶɛɭɪɝ-
ɫɤɚɹ�ɦɚɝɢɫɬɪɚɥɶ� ɪɚɛɨɬɚɥɚ� ɟɳɟ� ɜɩɥɨɬɶ� ɞɨ 10 ɦɚɪɬɚ, ɡɚɬɟɦ� ɧɚɞɨɛɧɨɫɬɶ� ɜ� ɧɟɣ 
ɨɬɩɚɥɚ�ɢ�ɟɟ�ɞɟɦɨɧɬɢɪɨɜɚɥɢ. 

Ⱦɨɥɝɨɟ�ɜɪɟɦɹ�ɲɢɪɨɤɨɣ�ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ�ɛɵɥɨ�ɨɱɟɧɶ�ɦɚɥɨ�ɢɡɜɟɫɬɧɨ�ɨ�ɪɨ-
ɥɢ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɵ. ɇɚɡɜɚɧɢɟ «Ⱦɨɪɨɝɚ�ɉɨɛɟɞɵ» ɩɨɹɜɢɥɨɫɶ�ɥɢɲɶ 
ɜ 1970-ɟ�ɝɨɞɵ. Ʉ�ɫɨɪɨɤɚɥɟɬɢɸ�ɛɥɨɤɚɞɵ�ɜ 1983 ɝɨɞɭ�ɭ�ɧɚɫɵɩɢ�ɧɢɡɤɨɜɨɞɧɨɝɨ 
ɦɨɫɬɚ�ɩɨɫɬɚɜɢɥɢ�ɩɚɦɹɬɧɭɸ�ɫɬɟɥɭ (ɪɢɫɭɧɨɤ 17). 
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Ɋɢɫɭɧɨɤ 17 – ɉɚɦɹɬɧɚɹ�ɫɬɟɥɚ�ɭ�ɧɚɫɵɩɢ�ɧɢɡɤɨɜɨɞɧɨɝɨ�ɦɨɫɬɚ 

ɇɢɤɬɨ�ɢɡ�ɬɟɯ,  ɤɬɨ�ɪɚɛɨɬɚɥ�ɧɚ�ɮɪɨɧɬɨɜɨɣ�ɦɚɝɢɫɬɪɚɥɢ,  ɧɟ�ɫɱɢɬɚɥ�ɫɟɛɹ�ɝɟ-
ɪɨɟɦ, ɧɨ�ɫɟɝɨɞɧɹ�ɦɵ�ɨɬɞɚɟɦ�ɞɚɧɶ�ɭɜɚɠɟɧɢɹ�ɡɚ�ɷɬɨɬ�ɩɨɞɜɢɝ. ȼ�ɦɭɡɟɹɯ�ɪɚɫɫɤɚ-
ɡɵɜɚɸɬ� ɢɫɬɨɪɢɸ� Ⱦɨɪɨɝɢ� ɉɨɛɟɞɵ,  ɨ� ɧɟɣ� ɜɵɯɨɞɹɬ� ɮɢɥɶɦɵ� ɢ� ɤɧɢɝɢ.  Ʉɨɝɞɚ 
ɫɟɣɱɚɫ�ɦɵ�ɫɦɨɬɪɢɦ�ɧɚ�ɪɢɫɭɧɤɢ�ɢɧɠɟɧɟɪɚ�ɢɡɵɫɤɚɬɟɥɹ�Ƚɟɨɪɝɢɹ�Ɍɵɞɦɚɧɚ, ɤɨ-
ɬɨɪɵɟ�ɨɧ�ɞɟɥɚɥ�ɜɨ�ɜɪɟɦɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɒɥɢɫɫɟɥɶɛɭɪɝɫɤɨɣ�ɬɪɚɫɫɵ, ɦɵ�ɦɨ-
ɠɟɦ� ɩɪɟɞɫɬɚɜɢɬɶ, ɤɚɤ� ɨɧ� ɫɢɞɢɬ� ɧɚ� ɛɟɪɟɝɭ� ɇɟɜɵ, ɫɤɨɜɚɧɧɨɣ� ɹɧɜɚɪɫɤɢɦɢ 
ɦɨɪɨɡɚɦɢ, ɢ�ɪɢɫɭɟɬ. Ⱥ�ɟɳɟ 10 ɦɢɧɭɬ�ɧɚɡɚɞ�ɨɧ�ɛɵɥ�ɧɚ�ɡɚɦɢɧɢɪɨɜɚɧɧɵɯ�ɛɨɥɨ-
ɬɚɯ, ɩɪɨɜɨɞɢɥ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɝɪɭɧɬɚ, ɤɚɠɞɭɸ�ɫɟɤɭɧɞɭ�ɪɢɫɤɭɹ�ɩɨɝɢɛɧɭɬɶ. 

Ɇɵ�ɦɨɠɟɦ� ɜɢɞɟɬɶ� ɷɬɢɯ� ɨɬɱɚɹɧɧɵɯ�ɦɚɲɢɧɢɫɬɨɜ, ɤɨɬɨɪɵɟ� ɩɨɞ� ɩɨɫɬɨɹɧ-
ɧɵɦ�ɚɪɬɨɛɫɬɪɟɥɨɦ�ɜɟɥɢ�ɫɜɨɢ�ɩɚɪɨɜɨɡɵ�ɜɩɟɪɟɞ, ɤɨɬɨɪɵɟ�ɩɨ�ɤɨɥɟɧɨ�ɜ�ɝɪɹɡɢ�ɢ 
ɜɨɞɟ�ɫɬɨɹɥɢ�ɜɞɨɥɶ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɫ�ɮɨɧɚɪɹɦɢ�ɜ�ɪɭɤɚɯ. Ɍɚɤɢɟ�ɥɸɞɢ�ɩɪɨɫɬɨ 
ɧɟ�ɦɨɝɥɢ�ɧɟ�ɩɨɛɟɞɢɬɶ�ɮɚɲɢɡɦ! 
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ɩɪɟɞɦɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ� ɤɨɪɪɟɤɬɧɵɯ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɮɢɡɢɤɢ 
ɩɪɨɰɟɫɫɨɜ. 

ɉɨɥɧɨɰɟɧɧɚɹ�ɢ�ɩɨɥɧɨɪɚɡɦɟɪɧɚɹ�ɦɨɞɟɥɶ�ɫɬɚɧɰɢɢ�ɞɨɥɠɧɚ�ɜɤɥɸɱɚɬɶ�ɛɨɥɶ-
ɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɨɛɴɟɤɬɨɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ� ɧɚ� ɫɬɚɧɰɢɨɧɧɨɣ� ɬɟɪɪɢɬɨɪɢɢ.        
ȼ� ɨɛɳɢɣ� ɩɟɪɟɱɟɧɶ� ɦɨɞɟɥɢɪɭɟɦɵɯ� ɮɨɪɦ� ɜɯɨɞɹɬ� ɨɛɴɟɤɬɵ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ, ɡɞɚɧɢɹ, ɫɨɨɪɭɠɟɧɢɹ), ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɪɚɡɥɢɱɧɵɟ�ɮɨ-
ɧɨɜɵɟ� ɨɛɴɟɤɬɵ (ɨɝɪɚɠɞɟɧɢɹ, ɡɟɥɟɧɵɟ� ɧɚɫɚɠɞɟɧɢɹ, ɦɚɥɵɟ� ɚɪɯɢɬɟɤɬɭɪɧɵɟ 
ɮɨɪɦɵ), ɥɸɞɢ (ɩɚɫɫɚɠɢɪɵ, ɪɚɛɨɬɧɢɤɢ� ɫɬɚɧɰɢɢ, ɜɨɞɢɬɟɥɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɢ 
ɞɪɭɝɢɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ, ɩɪɨɯɨɠɢɟ).  

Ⱦɥɹ�ɦɨɞɟɥɢ�ɜɚɠɧɚ�ɫɤɨɪɨɫɬɶ�ɢɡɦɟɧɟɧɢɹ�ɫɨɫɬɨɹɧɢɣ�ɦɨɞɟɥɢɪɭɟɦɵɯ�ɨɛɴɟɤ-
ɬɨɜ – ɨɬ�ɫɬɚɬɢɱɧɵɯ�ɮɨɧɨɜɵɯ�ɞɨ�ɜɵɫɨɤɨɞɢɧɚɦɢɱɧɵɯ�ɜɚɝɨɧɨɜ�ɢ�ɥɨɤɨɦɨɬɢɜɨɜ 
�ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 í�ɋɬɟɩɟɧɢ�ɩɨɞɜɢɠɧɨɫɬɢ�ɦɨɞɟɥɢɪɭɟɦɵɯ�ɨɛɴɟɤɬɨɜ�ɫɬɚɧɰɢɢ 

Ɇɨɞɟɥɶɧɵɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɩɭɬɶ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɥɨɠɧɭɸ� ɫɢɫ-
ɬɟɦɭ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɨ� ɫɜɹɡɚɧɧɵɯ� ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ� ɩɨɫɬɨɹɧɧɨ� ɢɫɩɵɬɵ-
ɜɚɸɬ�ɭɞɚɪɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ�ɨɬ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɩɪɢɜɨɞɹɳɢɟ�ɤ�ɞɟɮɨɪɦɚ-
ɰɢɹɦ�ɢ�ɞɚɠɟ� ɫɞɜɢɝɚɦ�ɨɬɞɟɥɶɧɵɯ� ɭɱɚɫɬɤɨɜ (ɭɝɨɧ�ɩɭɬɢ, ɢɡɦɟɧɟɧɢɹ�ɪɚɞɢɭɫɨɜ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ�ɢ�ɜɟɪɬɢɤɚɥɶɧɵɯ�ɤɪɢɜɵɯ). Ɋɟɥɶɫɨɲɩɚɥɶɧɚɹ�ɪɟɲɺɬɤɚ�ɤɚɤ�ɤɨɧ-
ɫɬɪɭɤɰɢɹ, ɜɨɫɩɪɢɧɢɦɚɸɳɚɹ�ɧɚɝɪɭɡɤɭ� ɨɬ�ɞɜɢɠɭɳɟɝɨɫɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, 
ɱɚɫɬɢɱɧɨ�ɩɨɝɥɨɳɚɟɬ, ɱɚɫɬɢɱɧɨ�ɩɟɪɟɞɚɺɬ�ɟɺ�ɧɚ�ɛɚɥɥɚɫɬɧɭɸ�ɩɪɢɡɦɭ�ɛɥɚɝɨɞɚɪɹ 
ɭɩɪɭɝɨɣ�ɤɨɧɬɚɤɬɧɨɣ�ɪɟɚɤɰɢɢ�ɪɟɥɶɫɚ, ɲɩɚɥɵ, ɩɪɨɤɥɚɞɤɢ, ɩɨɞɤɥɚɞɤɢ�ɢ�ɪɟɥɶ-
ɫɨɜɨɝɨ�ɫɤɪɟɩɥɟɧɢɹ. 

ɇɟɫɚɦɨɯɨɞɧɵɣ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ� ɨɯɜɚɬɵɜɚɟɬ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɬɢɩɵ 
ɝɪɭɡɨɜɵɯ, ɩɚɫɫɚɠɢɪɫɤɢɯ� ɢ� ɫɩɟɰɢɚɥɶɧɵɯ� ɜɚɝɨɧɨɜ. ȼ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɦ� ɢɫ-
ɩɨɥɧɟɧɢɢ�ɜɚɝɨɧ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɥɨɠɧɭɸ�ɫɢɫɬɟɦɭ�ɷɥɟɦɟɧɬɨɜ�ɦɟɯɚɧɢɱɟ-
ɫɤɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ (ɝɪɭɡɨɜɨɣ�ɜɚɝɨɧ), ɬɟɩɥɨɬɟɯɧɢɱɟɫɤɨɝɨ�ɤɨɦɩɥɟɤɫɚ�ɚɜɬɨɦɚ-
ɬɢɤɢ, ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɭɫɬɪɨɣɫɬɜ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ (ɩɚɫɫɚɠɢɪɫɤɢɣ� ɜɚɝɨɧ). ɋ� ɭɱɟɬɨɦ� ɛɨɥɶɲɨɝɨ� ɱɢɫɥɚ� ɤɨɦ-
ɩɥɟɤɬɭɸɳɢɯ, ɛɨɥɬɨɜɵɯ�ɢ�ɡɚɤɥɺɩɨɱɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ�ɜ�ɜɚɝɨɧɟ�ɧɚɫɱɢɬɵɜɚɟɬɫɹ 
ɧɟɫɤɨɥɶɤɨ� ɬɵɫɹɱ� ɷɥɟɦɟɧɬɨɜ, ɤɨɬɨɪɵɟ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠɧɵɦ 
ɨɛɪɚɡɨɦ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɦɟɠɞɭ�ɫɨɛɨɣ, ɨɛɪɚɡɭɹ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ�ɩɚɪɵ�ɬɪɟ-
ɧɢɹ, ɠɟɫɬɤɢɟ�ɢ� ɭɩɪɭɝɢɟ� ɫɜɹɡɢ, ɫɭɳɟɫɬɜɟɧɧɵɦ� ɨɛɪɚɡɨɦ� ɜɥɢɹɸɳɢɟ�ɧɚ� ɞɢɧɚ-
ɦɢɤɭ�ɞɜɢɠɟɧɢɹ�ɜɚɝɨɧɚ�ɢ�ɫɨɫɬɚɜɚ�ɩɨɟɡɞɚ�ɜ�ɰɟɥɨɦ. 
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Ɉɬɫɭɬɫɬɜɢɟ�ɢɥɢ�ɧɚɥɢɱɢɟ�ɝɪɭɡɚ�ɜ�ɜɚɝɨɧɟ, ɟɝɨ�ɜɟɫ�ɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɩɨ�ɩɥɨ-
ɳɚɞɢ�ɩɨɥɚ�ɜɚɝɨɧɚ�ɬɚɤɠɟ�ɹɜɥɹɸɬɫɹ�ɡɧɚɱɢɦɵɦɢ�ɭɫɥɨɜɢɹɦɢ�ɢɡɦɟɧɟɧɢɹ�ɫɤɨɪɨ-
ɫɬɧɵɯ�ɢ�ɬɨɪɦɨɡɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. ɉɨɷɬɨɦɭ�ɩɟɪɟɜɨɡɢ-
ɦɵɣ� ɜ�ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ�ɢ� ɫɤɥɚɞɢɪɭɟɦɵɣ�ɧɚ�ɦɟɫɬɚɯ� ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ 
ɝɪɭɡ�ɬɚɤɠɟ�ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

ɉɨɟɡɞɧɚɹ�ɢ�ɦɚɧɟɜɪɨɜɚɹ�ɪɚɛɨɬɚ�ɧɚ�ɫɬɚɧɰɢɢ�ɜɵɩɨɥɧɹɟɬɫɹ�ɷɥɟɤɬɪɨɜɨɡɚɦɢ, ɬɟ-
ɩɥɨɜɨɡɚɦɢ, ɚ�ɬɚɤɠɟ�ɫɩɟɰɢɚɥɶɧɵɦɢ�ɫɪɟɞɫɬɜɚɦɢ, ɩɟɪɟɦɟɳɚɸɳɢɦɢ�ɜɚɝɨɧɵ�ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɪɚɛɨɬɵ� ɢ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ (ɥɟɛɟɞɤɚɦɢ, ɤɚɛɟ-
ɫɬɚɧɚɦɢ, ɩɨɞɜɚɝɨɧɧɵɦɢ� ɬɨɥɤɚɬɟɥɹɦɢ, ɬɪɚɜɟɪɫɧɵɦɢ� ɬɟɥɟɠɤɚɦɢ, ɬɪɚɧɫ-
ɛɨɪɞɟɪɚɦɢ). Ʌɨɤɨɦɨɬɢɜɵ� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦ� ɫɪɟɞɫɬɜɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ 
ɞɜɢɠɟɧɢɟ�ɜɚɝɨɧɨɜ�ɩɨ�ɫɬɚɧɰɢɨɧɧɵɦ�ɩɭɬɹɦ�ɩɨɫɪɟɞɫɬɜɨɦ�ɫɨɡɞɚɜɚɟɦɨɝɨ�ɬɹɝɨɜɨɝɨ 
ɭɫɢɥɢɹ. Ⱦɥɹ�ɦɨɞɟɥɢ�ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ�ɫɬɚɧɰɢɢ�ɜɚɠɧɨ�ɪɚɡɞɟɥɹɬɶ�ɬɹɝɨɜɭɸ�ɫɢ-
ɥɭ, ɢɧɢɰɢɢɪɭɟɦɭɸ�ɬɟɩɥɨɜɨɡɚɦɢ�ɨɬ�ɚɧɚɥɨɝɢɱɧɨɣ, ɫɨɡɞɚɜɚɟɦɨɣ�ɷɥɟɤɬɪɨɜɨɡɚɦɢ. 
Ⱦɢɡɟɥɶɧɵɣ�ɞɜɢɝɚɬɟɥɶ�ɬɟɩɥɨɜɨɡɚ�ɩɪɟɨɛɪɚɡɭɟɬ� ɯɢɦɢɱɟɫɤɭɸ� ɷɧɟɪɝɢɸ� ɫɝɨɪɚɧɢɹ 
ɠɢɞɤɨɝɨ�ɬɨɩɥɢɜɚ�ɜ�ɬɟɩɥɨɜɭɸ�ɢ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɜɪɚɳɟɧɢɹ�ɤɨɥɟɫɧɵɯ�ɩɚɪ. ɗɥɟɤ-
ɬɪɨɞɜɢɝɚɬɟɥɢ�ɷɥɟɤɬɪɨɜɨɡɚ�ɩɢɬɚɸɬɫɹ�ɱɟɪɟɡ�ɤɨɧɬɚɤɬɧɭɸ�ɫɟɬɶ. Ɍɢɩ�ɥɨɤɨɦɨɬɢɜɚ 
ɨɩɪɟɞɟɥɟɧɧɵɦ� ɨɛɪɚɡɨɦ�ɮɨɪɦɢɪɭɟɬ� ɯɚɪɚɤɬɟɪ� ɬɹɝɨɜɵɯ� ɭɫɢɥɢɣ, ɩɟɪɟɞɚɜɚɟɦɵɯ 
ɧɚ�ɜɚɝɨɧɵ, ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ�ɢ�ɜɥɢɹɸɳɢɯ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɜɟɪɯɧɟɝɨ�ɫɬɪɨɟ-
ɧɢɹ. ɉɨɷɬɨɦɭ�ɞɥɹ�ɦɨɞɟɥɢ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɩɭɬɢ�ɜɚɠɧɨ 
ɭɱɢɬɵɜɚɬɶ�ɮɢɡɢɱɟɫɤɢɟ�ɫɜɹɡɢ, ɨɛɪɚɡɭɟɦɵɟ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɟɣɫɬɜɢɹ�ɜɧɟɲɧɢɯ (ɩɨ 
ɨɬɧɨɲɟɧɢɸ�ɤ�ɩɨɞɜɢɠɧɨɦɭ�ɫɨɫɬɚɜɭ�ɢ�ɩɭɬɢ) ɫɢɥ, ɩɪɢɜɨɞɹɳɢɯ�ɜ�ɞɜɢɠɟɧɢɟ�ɥɨ-
ɤɨɦɨɬɢɜɵ� ɢ� ɜɚɝɨɧɵ. ȼɨɡɦɨɠɧɨ, ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɦɨɞɟɥɢ� ɫɬɚɧɰɢɢ� ɧɟ� ɜɨɡ-
ɧɢɤɧɟɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɢɦɢɬɚɰɢɢ� ɜɫɟɝɨ� ɩɪɨɰɟɫɫɚ� ɜɨɡɧɢɤɧɨɜɟɧɢɹ� ɫɢɥɵ� ɬɹɝɢ, 
ɢɫɩɨɥɶɡɭɹ�ɚɥɝɨɪɢɬɦɢɱɟɫɤɨɟ�ɨɩɢɫɚɧɢɟ      ɮɢɡɢɱɟɫɤɢɯ�ɹɜɥɟɧɢɣ�ɷɥɟɤɬɪɨɦɚɝɧɢɬ-
ɧɨɣ�ɢɧɞɭɤɰɢɢ�ɢɥɢ�ɩɪɨɰɟɫɫɨɜ�ɫɝɨɪɚɧɢɹ�ɬɨɩɥɢɜɚ�ɜ�ɞɜɢɝɚɬɟɥɟ. 

ɋɩɟɰɢɚɥɶɧɵɣ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ� ɪɚɡɞɟɥɹɟɬɫɹ� ɧɚ� ɫɚɦɨɯɨɞɧɵɣ (ɚɜɬɨɦɨɬ-
ɪɢɫɵ, ɦɨɬɨɜɨɡɵ, ɞɪɟɡɢɧɵ, ɩɭɬɟɜɵɟ�ɦɚɲɢɧɵ) ɢ�ɧɟɫɚɦɨɯɨɞɧɵɣ, ɜ�ɤɨɬɨɪɨɦ�ɨɬ-
ɫɭɬɫɬɜɭɟɬ� ɬɹɝɨɜɵɣ� ɩɪɢɜɨɞ (ɜɚɝɨɧɵ� ɩɨɠɚɪɧɵɯ, ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ, ɩɭɬɟɭɤ-
ɥɚɞɨɱɧɵɯ�ɩɨɟɡɞɨɜ). ɗɬɨɬ�ɬɢɩ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɜɵɞɟɥɹɟɬɫɹ�ɜ�ɨɫɨɛɭɸ�ɤɚ-
ɬɟɝɨɪɢɸ� ɦɨɞɟɥɶɧɵɯ� ɨɛɴɟɤɬɨɜ, ɬɚɤ� ɤɚɤ� ɛɥɚɝɨɞɚɪɹ� ɫɜɨɢɦ� ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɦ 
ɨɫɨɛɟɧɧɨɫɬɹɦ�ɢ�ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ�ɦɚɫɫɟ�ɨɧ�ɩɪɢɨɛɪɟɬɚɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɫɜɨɣ-
ɫɬɜɚ, ɫɩɟɰɢɮɢɱɟɫɤɢɦ� ɨɛɪɚɡɨɦ� ɜɥɢɹɸɳɢɟ� ɧɚ� ɞɢɧɚɦɢɤɭ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ 
ɞɪɭɝɢɦɢ�ɜɚɝɨɧɚɦɢ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɩɭɬɟɦ.  

ɇɚ� ɬɟɪɪɢɬɨɪɢɢ� ɫɬɚɧɰɢɢ� ɩɪɨɟɤɬɢɪɭɸɬɫɹ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ� ɡɞɚɧɢɹ, ɢɦɟɸ-
ɳɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ, ɛɵɬɨɜɨɟ�ɢɥɢ�ɢɧɨɟ�ɧɚɡɧɚɱɟɧɢɟ. ȼ�ɱɢɫɥɟ�ɬɚɤɢɯ�ɡɞɚɧɢɣ 
ɫɥɟɞɭɟɬ� ɭɤɚɡɚɬɶ� ɩɚɫɫɚɠɢɪɫɤɨɟ� ɡɞɚɧɢɟ, ɩɨɫɬɵ� ɞɟɠɭɪɧɨɝɨ� ɩɨ� ɩɚɪɤɚɦ, ɝɨɪɤɢ, 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ  ɰɟɧɬɪɚɥɢɡɚɰɢɢ, ɤɪɵɬɵɟ� ɫɤɥɚɞɫɤɢɟ� ɩɨɦɟɳɟɧɢɹ. ɋɬɚɧɰɢɨɧ-
ɧɵɟ�ɫɨɨɪɭɠɟɧɢɹ�ɜɤɥɸɱɚɸɬ�ɨɬɤɪɵɬɵɟ�ɢɥɢ�ɤɪɵɬɵɟ�ɩɚɫɫɚɠɢɪɫɤɢɟ�ɩɥɚɬɮɨɪɦɵ, 
ɷɫɤɚɥɚɬɨɪɵ, ɬɪɚɜɨɥɚɬɨɪɵ, ɥɢɮɬɵ, ɝɪɭɡɨɜɵɟ�ɪɚɦɩɵ�ɢ�ɩɥɨɳɚɞɤɢ, ɩɪɟɞɟɥɶɧɵɟ 
ɢ�ɩɢɤɟɬɧɵɟ  ɫɬɨɥɛɢɤɢ, ɤɢɥɨɦɟɬɪɨɜɵɟ�ɫɬɨɥɛɵ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɩɚɧɟɥɢ, ɧɚ-
ɩɨɥɶɧɵɟ� ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ� ɢ� ɧɚɩɪɚɜɥɹɸɳɢɟ� ɭɤɚɡɚɬɟɥɢ, ɦɨɫɬɵ, ɬɨɧɧɟɥɢ, 
ɨɩɨɪɵ�ɤɨɧɬɚɤɬɧɨɣ�ɢ�ɨɫɜɟɬɢɬɟɥɶɧɨɣ�ɫɟɬɟɣ, ɭɫɬɪɨɣɫɬɜɚ�ɷɥɟɤɬɪɨ-, ɜɨɞɨ- ɢ�ɝɚɡɨ-
ɫɧɚɛɠɟɧɢɹ, ɨɛɴɟɤɬɵ� ɬɪɚɧɫɩɨɪɬɧɨɣ�ɦɨɛɢɥɶɧɨɫɬɢ� ɞɥɹ� ɥɢɰ� ɫ� ɨɝɪɚɧɢɱɟɧɧɵɦɢ 
ɮɢɡɢɱɟɫɤɢɦɢ�ɜɨɡɦɨɠɧɨɫɬɹɦɢ. 
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ȼ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ�ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɤ статичные 
объекты второго плана, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ�ɰɟɥɨɫɬɧɨɫɬɶ�ɜɵɩɨɥɧɹɟɦɵɯ�ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɢ� ɨɛɳɭɸ� ɪɟɚɥɢɫɬɢɱɧɨɫɬɶ� ɤɚɪɬɢɧɵ. ɉɨɷɬɨɦɭ� ɡɞɚɧɢɹ� ɢ 
ɫɨɨɪɭɠɟɧɢɹ�ɫɬɚɧɰɢɢ�ɧɟ�ɹɜɥɹɸɬɫɹ�ɫɬɪɨɝɨ�ɮɢɤɫɢɪɨɜɚɧɧɵɦɢ�ɦɨɞɟɥɶɧɵɦɢ�ɤɨɧ-
ɫɬɪɭɤɬɢɜɚɦɢ, ɩɟɪɟɧɟɫɟɧɧɵɦɢ� ɜ� ɦɨɞɟɥɶ� ɢɡ� ɨɛɳɟɣ� ɛɚɡɵ� ɤɨɦɩɶɸɬɟɪɧɵɯ 3D-
ɨɛɴɟɤɬɨɜ, ɚ�ɩɪɨɟɤɬɢɪɭɟɦɵɦɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɤɨɧɤɪɟɬɧɨɣ�ɩɪɨɟɤɬɧɨɣ�ɫɢɬɭɚ-
ɰɢɟɣ. ɗɬɢ�ɨɛɴɟɤɬɵ�ɨɪɝɚɧɢɱɧɨ�ɞɨɩɨɥɧɹɸɬ�ɦɨɞɟɥɶɧɵɣ�ɨɛɪɚɡ�ɫɬɚɧɰɢɢ�ɧɟɫɦɨɬɪɹ 
ɧɚ�ɬɨ, ɱɬɨ�ɧɟ�ɨɛɥɚɞɚɸɬ�ɜɧɭɬɪɟɧɧɟɣ�ɫɬɪɭɤɬɭɪɨɣ.  

ȼɫɟ�ɨɛɴɟɤɬɵ, ɧɟ�ɧɟɫɭɳɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɧɚɝɪɭɡɤɢ�ɢ�ɪɚɫɩɨɥɚɝɚɟɦɵɟ�ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɨɬɧɨɫɹɬɫɹ�ɤ объектам третьего пла-
на� ɢɥɢ� ɚɧɬɭɪɚɠɧɵɦ (ɮɨɧɨɜɵɦ). ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɫɬɚɧɰɢɢ� ɫɨɨɪɭɠɚɸɬɫɹ� ɜ 
ɤɨɧɤɪɟɬɧɨɣ� ɬɨɩɨɝɪɚɮɢɱɟɫɤɨɣ� ɨɛɫɬɚɧɨɜɤɟ, ɤɨɬɨɪɚɹ�ɦɨɠɟɬ� ɫɨɞɟɪɠɚɬɶ� ɪɚɡɥɢɱ-
ɧɵɟ� ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ�ɨɛɴɟɤɬɵ (ɪɟɤɢ, ɨɡɟɪɚ, ɤɚɧɶɨɧɵ, ɜɨɡɜɵɲɟɧɧɨɫɬɢ, ɝɨɪɧɵɟ 
ɯɪɟɛɬɵ�ɢ�ɩɪ.), ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɩɪɢɪɨɞɧɵɦ�ɮɨɪɦɚɦ�ɮɨɧɚ. ɋɬɚɧɰɢɨɧɧɚɹ�ɬɟɪɪɢ-
ɬɨɪɢɹ�ɦɨɠɟɬ�ɩɪɢɥɟɝɚɬɶ�ɢɥɢ�ɞɚɠɟ�ɛɵɬɶ�ɱɚɫɬɶɸ�ɩɪɢɪɨɞɧɨɝɨ�ɥɚɧɞɲɚɮɬɚ, ɧɟ�ɢɫ-
ɩɨɥɶɡɭɟɦɨɝɨ�ɞɥɹ�ɩɥɨɳɚɞɤɢ�ɩɨɞ�ɩɭɬɟɜɭɸ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. Ⱦɥɹ�ɰɟɥɟɣ�ɫɧɟɝɨ-, 
ɩɵɥɟɡɚɞɟɪɠɚɧɢɹ, ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢɫɤɭɫɫɬɜɟɧɧɵɯ� ɩɪɟɝɪɚɞ� ɨɬ� ɩɟɫɱɚɧɵɯ� ɛɭɪɶ 
ɢɥɢ�ɩɨ�ɢɧɵɦ�ɫɨɨɛɪɚɠɟɧɢɹɦ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɬɚɧɰɢɢ�ɦɨɝɭɬ�ɜɵɫɚɠɢɜɚɬɶɫɹ�ɞɟ-
ɤɨɪɚɬɢɜɧɵɟ, ɤɪɭɩɧɵɟ�ɤɭɫɬɵ�ɢ�ɞɟɪɟɜɶɹ. ȼ�ɦɨɞɟɥɶɧɨɦ�ɩɪɟɞɫɬɚɜɥɟɧɢɢ�ɮɨɧɨɜɵɟ 
ɨɛɴɟɤɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɚɤ�ɫɬɪɨɝɨ�ɫɬɚɬɢɱɧɵɟ�ɢ 
ɧɟɢɡɦɟɧɧɵɟ�ɮɨɪɦɵ, ɢɦɟɸɳɢɟ�ɤɨɧɤɪɟɬɧɭɸ�ɤɨɨɪɞɢɧɚɬɧɭɸ�ɩɪɢɜɹɡɤɭ.  

ɇɚ�ɬɟɪɪɢɬɨɪɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɦɨɝɭɬ�ɪɚɫɩɨɥɚɝɚɬɶɫɹ�ɨɛɴɟɤɬɵ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɧɟ�ɩɪɢɧɚɞɥɟɠɚɳɢɟ�ɫɬɚɧɰɢɢ (ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɞɨɪɨɝɢ, ɩɟɪɟ-
ɟɡɞɵ, ɜɧɟɲɧɢɟ�ɝɚɡɨ- ɢ�ɜɨɞɨɩɪɨɜɨɞɵ, ɧɟ�ɢɦɟɸɳɢɟ�ɩɨɬɪɟɛɢɬɟɥɟɣ�ɧɚ�ɫɬɚɧɰɢɢ), 
ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ�ɫɨɛɨɣ�ɢɫɤɭɫɫɬɜɟɧɧɵɟ�ɮɨɪɦɵ�ɮɨɧɚ. ɗɬɢ�ɨɛɴɟɤɬɵ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢ�ɧɟ�ɫɜɹɡɚɧɵ�ɫ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. 

Ɋɟɚɥɢɫɬɢɱɧɚɹ�ɦɨɞɟɥɶ�ɫɬɚɧɰɢɢ�ɧɟ�ɦɨɠɟɬ�ɛɵɬɶ�ɜɨɫɫɨɡɞɚɧɚ�ɛɟɡ�ɨɬɨɛɪɚɠɟɧɢɹ 
ɫɭɛɴɟɤɬɧɵɯ� ɮɨɪɦ� ɜ� ɤɚɤɨɦ�ɥɢɛɨ� ɜɢɞɟ.  ȿɫɥɢ� ɞɥɹ� ɝɪɭɡɨɜɵɯ� ɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɫɬɚɧɰɢɣ� ɜɨɡɦɨɠɧɚ� ɦɨɞɟɥɶɧɚɹ� ɪɟɚɥɢɡɚɰɢɹ� ɛɟɡɥɸɞɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ, ɤɨɝɞɚ� ɜɫɟ 
ɨɩɟɪɚɰɢɢ�ɜɵɩɨɥɧɹɸɬɫɹ�ɛɟɡ�ɭɱɚɫɬɢɹ�ɱɟɥɨɜɟɤɚ, ɬɨ�ɩɚɫɫɚɠɢɪɫɤɚɹ�ɫɬɚɧɰɢɹ, ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɧɚɹ� ɞɥɹ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ, ɧɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɚɞɟɤɜɚɬɧɨ� ɜɨɫ-
ɩɪɨɢɡɜɟɞɟɧɚ� ɛɟɡ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɫɚɦɢɯ� ɩɨɥɶɡɨɜɚɬɟɥɟɣ� ɬɚɤɨɣ� ɜɚɠɧɨɣ� ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɭɫɥɭɝɢ, ɤɚɤ�ɩɟɪɟɜɨɡɤɚ�ɩɚɫɫɚɠɢɪɨɜ.  

Ⱦɢɧɚɦɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɧɟ�ɬɨɥɶ-
ɤɨ� ɢɡɨɛɪɚɠɟɧɢɟ� ɭɫɥɨɜɧɵɯ� ɝɪɚɮɢɱɟɫɤɢɯ� ɩɨɞɨɛɢɣ� ɱɟɥɨɜɟɤɚ, ɧɨ� ɢ� ɜɢɡɭɚɥɶɧɨ 
ɤɨɧɤɪɟɬɢɡɢɪɨɜɚɧɧɵɯ� ɫɭɳɧɨɫɬɟɣ, ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ�ɩɨ� ɫɬɚɧɰɢɢ (ɨɬ� ɜɨɤɡɚɥɚ 
ɧɚ� ɩɨɫɚɞɨɱɧɭɸ� ɩɥɚɬɮɨɪɦɭ, ɫ� ɩɨɟɡɞɚ� ɩɨ� ɧɟɤɨɬɨɪɨɦɭ� ɦɚɪɲɪɭɬɭ� ɧɚ� ɩɪɢɜɨɤ-
ɡɚɥɶɧɭɸ�ɩɥɨɳɚɞɶ�ɤ�ɨɫɬɚɧɨɜɨɱɧɨɦɭ�ɩɭɧɤɬɭ). ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ�ɨɬ-
ɪɚɠɚɬɶ� ɦɧɨɠɟɫɬɜɨ� ɬɚɤɢɯ� ɩɚɫɫɚɠɢɪɨɜ, ɮɨɪɦɢɪɭɟɦɵɯ� ɜ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ, 
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɢɡɦɟɧɹɬɶɫɹ� ɩɨ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɪɚɡɞɟɥɹɬɶɫɹ� ɢ� ɩɟɪɟɫɟɤɚɬɶɫɹ 
ɦɟɠɞɭ�ɫɨɛɨɣ.  

Ɉɞɧɚɤɨ�ɞɥɹ�ɩɚɫɫɚɠɢɪɫɤɢɯ�ɫɬɚɧɰɢɣ, ɨɫɨɛɟɧɧɨ�ɜ�ɱɚɫɵ�ɩɢɤ, ɧɟɜɨɡɦɨɠɧɨ�ɢ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ�ɜɫɟɯ�ɦɨɞɟɥɶɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ, ɪɟɡɤɨ�ɭɫɥɨɠ-
ɧɹɸɳɢɯ�ɦɨɞɟɥɶ. ɉɨɷɬɨɦɭ�ɞɨɥɠɧɚ� ɛɵɬɶ�ɩɪɢɧɹɬɚ� ɫɬɪɚɬɟɝɢɹ�ɪɚɡɭɦɧɨɝɨ� ɤɨɦ-
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ɩɪɨɦɢɫɫɚ�ɦɟɠɞɭ�ɫɥɨɠɧɨɫɬɶɸ�ɦɨɞɟɥɢ�ɢ�ɞɨɫɬɢɝɚɟɦɵɦɢ�ɰɟɥɹɦɢ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɚɞɟɤɜɚɬɧɨɫɬɢ� ɩɪɨɬɨɬɢɩɢɪɨɜɚɧɢɹ 
ɜɫɟɯ�ɫɬɚɧɰɢɨɧɧɵɯ�ɨɛɴɟɤɬɨɜ.  Ʉɪɨɦɟ�ɩɚɫɫɚɠɢɪɨɜ�ɫɥɟɞɭɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜɨɡ-
ɦɨɠɧɨɫɬɶ�ɨɬɨɛɪɚɠɟɧɢɹ�ɫɭɛɴɟɤɬɧɵɯ�ɮɨɪɦ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ�ɫɨɛɨɣ�ɪɚɛɨɬɧɢ-
ɤɨɜ�ɫɬɚɧɰɢɢ, ɫɥɭɱɚɣɧɵɯ�ɩɪɨɯɨɠɢɯ, ɩɟɪɟɯɨɞɹɳɢɯ�ɱɟɪɟɡ�ɦɨɫɬ, ɫɨɟɞɢɧɹɸɳɢɣ 
ɞɜɚ�ɪɚɣɨɧɚ�ɝɨɪɨɞɚ�ɢ�ɞɪ.  

ȼɧɟɲɧɟɟ�ɩɨɞɨɛɢɟ�ɱɟɥɨɜɟɤɭ�ɜɫɟɯ�ɫɭɛɴɟɤɬɧɵɯ�ɮɨɪɦ�ɜ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ�ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɚɧɬɪɨɩɨɦɨɪɮɧɚɹ� ɚɧɚɥɨɝɢɹ, ɤɨɝɞɚ� ɫ� ɬɨɣ� ɢɥɢ� ɢɧɨɣ� ɫɬɟɩɟɧɶɸ 
ɩɨɝɪɟɲɧɨɫɬɢ�ɜɨɫɩɪɨɢɡɜɨɞɢɬɫɹ�ɜɧɟɲɧɢɣ�ɜɢɞ, ɚ�ɬɚɤɠɟ�ɩɨɜɟɞɟɧɢɟ�ɱɟɥɨɜɟɤɚ�ɜ 
ɨɛɪɚɡɚɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ антропоморфных объектов. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɤɨɧɤɪɟɬɧɨɣ� ɫɢɬɭɚɰɢɢ� ɜɨɡɦɨɠɧɚ� ɪɚɡɥɢɱɧɚɹ� ɫɬɟɩɟɧɶ� ɞɟɬɚɥɢɡɚɰɢɢ� ɚɧɬɪɨɩɨ-
ɦɨɪɮɨɜ – ɨɬ� ɧɟɤɨɬɨɪɨɝɨ� ɭɫɥɨɜɧɨɝɨ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɤɥɢɲɟ, ɜɧɟɲɧɟ� ɧɚɩɨɦɢ-
ɧɚɸɳɟɝɨ� ɮɨɪɦɭ� ɱɟɥɨɜɟɱɟɫɤɨɝɨ� ɬɟɥɚ, ɞɨ� ɢɧɞɢɜɢɞɭɚɥɢɡɢɪɨɜɚɧɧɨɝɨ, ɚɭɬɟɧ-
ɬɢɱɧɨɝɨ�ɨɛɪɚɡɚ, ɮɨɬɨɝɪɚɮɢɱɟɫɤɨɝɨ�ɤɚɱɟɫɬɜɚ�ɱɟɪɬ�ɥɢɰɚ�ɢ�ɨɞɟɠɞɵ, ɝɟɧɞɟɪɧɵɯ 
ɪɚɡɥɢɱɢɣ, ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ�ɨɛɪɚɡɨɜ�ɜɡɪɨɫɥɨɝɨ�ɢ�ɪɟɛɟɧɤɚ, ɩɚɫɫɚɠɢɪɨɜ�ɫ�ɪɭɱ-
ɧɨɣ�ɤɥɚɞɶɸ, ɛɚɝɚɠɨɦ�ɢ�ɛɟɡ�ɧɢɯ�ɢ�ɩɪ. (ɪɢɫɭɧɨɤ 2). 

а)       
 

 

 

 
Ɋɢɫɭɧɨɤ  2 – Ⱥɧɬɪɨɩɨɦɨɪɮɧɵɟ�ɨɛɪɚɡɵ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ: 

а – ɭɫɥɨɜɧɵɟ; б�í�ɪɟɤɨɝɧɚɬɢɜɧɵɟ; в – ɫɢɬɭɚɬɢɜɧɵɟ 

ɋɢɬɭɚɬɢɜɧɵɟ� ɚɧɬɪɨɩɨɦɨɪɮɵ� ɧɚɞɟɥɹɸɬɫɹ� ɩɨɜɟɞɟɧɱɟɫɤɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ�ɢɯ�ɰɟɥɟɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ�ɩɟɪɟɦɟɳɟɧɢɟ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɥɟ-
ɞɨɜɚɧɢɹ. ɉɪɢ� ɷɬɨɦ� ɞɜɢɠɟɧɢɟ� ɛɢɯɟɜɢɨɪɢɫɬɢɱɧɵɯ� ɨɛɴɟɤɬɨɜ� ɜ� ɩɪɨɫɬɪɚɧɫɬ-
ɜɟɧɧɨ�ɮɢɤɫɢɪɨɜɚɧɧɨɦ�ɩɨɬɨɤɟ�ɥɨɤɚɬɢɪɨɜɚɧɨ, ɬ. ɟ. ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ� ɨɬɫɥɟɠɢ-
ɜɚɧɢɟɦ� ɩɨɥɨɠɟɧɢɹ� ɞɪɭɝɢɯ� ɚɧɬɪɨɩɨɦɨɪɮɨɜ, ɞɜɢɠɭɳɢɯɫɹ� ɜ� ɡɨɧɟ� ɛɥɢɡɤɢɯ 
ɦɚɪɲɪɭɬɨɜ, ɱɬɨ� ɩɪɢ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɞɢɧɚɦɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɩɟɪɟɞɜɢɠɟɧɢɹ 
ɩɨɡɜɨɥɢɬ� ɧɟ� ɞɨɩɭɫɤɚɬɶ� ɫɬɨɥɤɧɨɜɟɧɢɹ�ɢɞɭɳɢɯ�ɩɨ�ɩɟɪɟɫɟɤɚɸɳɢɦɫɹ�ɩɭɬɹɦ�ɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨ�ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ�ɢɯ�ɫɨɛɫɬɜɟɧɧɵɟ�ɞɜɢɠɟɧɢɹ.   

Ʉɨɦɩɨɧɟɧɬɧɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɟ� ɩɨɡɜɨɥɢɬ� ɜɵɩɨɥɧɢɬɶ� ɬɚ-
ɤɢɟ� ɨɩɟɪɚɰɢɢ� ɤɨɦɩɶɸɬɟɪɧɨɝɨ� ɪɟɩɪɨɞɭɰɢɪɨɜɚɧɢɹ, ɤɨɝɞɚ� ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɷɥɟɦɟɧɬɵ�ɩɨɫɥɟ� ɫɛɨɪɤɢ (ɥɨɤɨɦɨɬɢɜ, ɜɚɝɨɧɵ, ɝɪɭɡ, ɩɭɬɶ, ɩɚɫɫɚɠɢɪɵ) ɧɚɱɢ-
ɧɚɸɬ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɬɶ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɢɦɛɢɨɬɢɱɟɫɤɢɯ�ɪɢɬɦɚɯ, ɩɨɝɚɲɚɸ-
ɳɢɯ�ɢɥɢ, ɧɚɨɛɨɪɨɬ, ɩɪɢɜɨɞɹɳɢɯ�ɤ�ɭɫɢɥɟɧɢɸ�ɩɪɨɰɟɫɫɧɵɯ�ɤɨɥɟɛɚɧɢɣ�ɜɩɥɨɬɶ 
ɞɨ�ɪɟɡɨɧɚɧɫɧɵɯ�ɱɚɫɬɨɬ, ɨɫɥɚɛɥɹɸɳɢɯ�ɢɥɢ� ɭɜɟɥɢɱɢɜɚɸɳɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɨɬɞɟɥɶɧɵɯ�ɦɨɞɟɥɶɧɵɯ�ɨɛɴɟɤɬɨɜ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ�ɢɥɢ�ɧɚɪɭɲɚɸɳɢɯ�ɪɚɜɧɨ-
ɜɟɫɧɵɟ� ɫɨɫɬɨɹɧɢɹ� ɨɛɳɟɣ� ɫɢɫɬɟɦɵ. ɋɢɧɬɟɡ� ɮɢɡɢɱɟɫɤɢɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɨɞɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ�ɧɚ�ɰɢɮɪɨɜɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɨɡɜɨɥɢɬ�ɜɨɫ-

б) в) 
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ɩɪɨɢɡɜɟɫɬɢ� ɪɟɚɥɢɫɬɢɱɧɭɸ�ɩɨ�ɮɨɪɦɟ� ɢ� ɤɨɪɪɟɤɬɧɭɸ�ɩɨ� ɫɨɞɟɪɠɚɧɢɸ� ɨɛɳɭɸ 
ɞɢɧɚɦɢɱɟɫɤɭɸ�ɤɚɪɬɢɧɭ�ɩɪɨɰɟɫɫɨɜ.  
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The article defines a set of objects a three-dimensional railway station, classified ac-
cording to the degree of reproducible detail the external shape and internal structure. All 
model forms are being investigated for the possibility of reconstructing processes that are 
correct from the point of view physics. 
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Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ�ɞɥɹ  ɪɟɲɟɧɢɹ�ɡɚɞɚ-
ɱɢ� ɜɵɛɨɪɚ� ɩɨɫɬɚɜɳɢɤɨɜ� ɩɪɨɞɭɤɰɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɤɨɬɨɪɵɟ� ɯɚɪɚɤ-
ɬɟɪɢɡɭɸɬɫɹ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɤɚɱɟɫɬɜɟɧɧɵɦɢ�ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɧɢɦɚɸɳɢɦɢ�ɡɧɚɱɟɧɢɹ 
ɢɡ�ɲɤɚɥɵ�ɧɟɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ�ɡɧɚɱɟɧɢɣ.  
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Ɋɢɫɭɧɨɤ 1 í�ɋɬɪɭɤɬɭɪɚ�ɨɞɧɨɫɥɨɣɧɨɣ 
ɧɟɣɪɨɫɟɬɢ�ɜɵɛɨɪɚ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨ-

ɞɭɤɰɢɢ 
 

Ʌɨɝɢɱɟɫɤɢɟ�ɮɭɧɤɰɢɢ, ɥɟɠɚɳɢɟ�ɜ�ɨɫɧɨɜɟ�ɜɵɛɨɪɚ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨɞɭɤɰɢɢ, 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɨɫɧɨɜɚɧɵ�ɧɚ�ɤɨɧɴɸɤɰɢɢ�ɥɨɝɢɱɟɫɤɢɯ�ɡɧɚɱɟɧɢɣ�ɩɟɪɟɦɟɧɧɵɯ, 
ɨɬɨɛɪɚɠɚɸɳɢɯ  ɢɡɦɟɧɟɧɢɹ�ɫɥɟɞɭɸɳɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɨɫɬɚɜɳɢɤɨɜ�ɩɪɨɞɭɤɰɢɢ: 

í�ɤɚɱɟɫɬɜɨ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ; 
í�ɰɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ; 
í�ɭɫɥɨɜɢɹ�ɩɨɫɬɚɜɨɤ�ɩɪɨɞɭɤɰɢɢ; 
í�ɪɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ. 
Ʉɚɠɞɵɣ�ɢɡ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɦɨɠɟɬ�ɩɪɢɧɢɦɚɬɶ   ɫɥɟɞɭɸɳɢɟ�ɥɨ-

ɝɢɱɟɫɤɢɟ�ɡɧɚɱɟɧɢɹ�ɩɟɪɟɦɟɧɧɵɯ xi: 
1 Ʉɚɱɟɫɬɜɨ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ: 

x1 – ɯɨɪɨɲɟɟ (3 ɛɚɥɥɚ); 
x2 – ɫɪɟɞɧɟɟ (2 ɛɚɥɥɚ); 
x3 – ɩɥɨɯɨɟ (1 ɛɚɥɥ). 

2 ɐɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ: 
x4 – ɧɢɡɤɚɹ (3 ɛɚɥɥɚ); 
x5 – ɫɪɟɞɧɹɹ (2 ɛɚɥɥɚ); 
x6 – ɜɵɫɨɤɚɹ (1 ɛɚɥɥ). 
3 ɍɫɥɨɜɢɹ�ɩɨɫɬɚɜɤɢ�ɩɪɨɞɭɤɰɢɢ: 
x7 – ɯɨɪɨɲɢɟ (3 ɛɚɥɥɚ); 
x8 – ɫɪɟɞɧɢɟ (2 ɛɚɥɥɚ); 
x9 – ɩɥɨɯɢɟ (1 ɛɚɥɥ). 
4 Ɋɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ: 
x10 – ɯɨɪɨɲɚɹ (3 ɛɚɥɥɚ); 
x11 – ɫɪɟɞɧɹɹ (3 ɛɚɥɥɚ); 
x12 – ɩɥɨɯɚɹ (1 ɛɚɥɥ). 
Ɇɧɨɠɟɫɬɜɨ {xi} ɨɛɪɚɡɭɟɬ�ɢɫɱɟɪɩɵɜɚɸɳɟɟ�ɦɧɨɠɟɫɬɜɨ�ɫɨɛɵɬɢɣ (ɂɆɋ). 

Ɇɧɨɠɟɫɬɜɨ� ɜɚɪɢɚɧɬɨɜ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ� ɪɟɡɭɥɶɬɚɬɨɜ� ɩɨ� ɤɚɠɞɨɦɭ� ɩɨɫɬɚɜ-
ɳɢɤɭ {yi} ɫɢɫɬɟɦɚ�ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɣ  (ɋɉɊ)  ɜɤɥɸɱɚɟɬ 34 = 81 ɷɥɟɦɟɧɬ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɡɦɟɳɟɧɢɣ� ɢɡ� ɷɥɟɦɟɧɬɨɜ� ɦɧɨɠɟɫɬɜɚ� ɡɧɚɱɟ-
ɧɢɣ� ɤɚɠɞɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ (3 ɷɥɟ-
ɦɟɧɬɚ) ɩɨ� ɩɨɤɚɡɚɬɟɥɹɦ� ɩɨ-
ɫɬɚɜɳɢɤɚ (4 ɩɨɤɚɡɚɬɟɥɹ). Ɍɚɤɨɣ 
ɩɪɨɫɬɨɣ� ɜɢɞ� ɥɨɝɢɱɟɫɤɨɣ� ɮɭɧɤ-
ɰɢɢ�ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɜ�ɨɛɥɚɫɬɶ�ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɵɯ� ɩɟɪɟɦɟɧɧɵɯ� ɨɞɪɚ-
ɡɭɦɟɜɚɟɬ� ɞɨɫɬɚɬɨɱɧɨɫɬɶ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ� ɨɞɧɨɫɥɨɣɧɨɣ� ɧɟɣɪɨɫɟɬɢ 
�ɪɢɫɭɧɨɤ 1), ɫɨɞɟɪɠɚɳɟɣ� ɜɯɨɞ-
ɧɨɣ�ɫɥɨɣ�ɪɟɰɟɩɬɨɪɨɜ�ɢ�ɜɵɯɨɞɧɨɣ 
ɫɥɨɣ, ɧɚ� ɤɨɬɨɪɨɦ� ɮɨɪɦɢɪɭɸɬɫɹ 
ɪɟɡɭɥɶɬɚɬɵ�ɦɨɧɢɬɨɪɢɧɝɚ (ɪɟɣɬɢɧ-
ɝɢ) ɩɨɫɬɚɜɳɢɤɨɜ, ɚ� ɬɚɤɠɟ� ɷɤɫ-
ɩɟɪɬɧɵɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ. 
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Ɇɧɨɠɟɫɬɜɨ�ɥɨɝɢɱɟɫɤɢɯ�ɮɭɧɤɰɢɣ {yi}, ɨɛɪɚɡɭɸɳɢɯ�ɧɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ 
ɫɥɨɹ, ɫɨɫɬɨɢɬ�ɢɡ�ɫɥɟɞɭɸɳɢɯ�ɷɥɟɦɟɧɬɨɜ: 

108421 xxxxy ÙÙÙ= , 117422 xxxxy ÙÙÙ= , 107423 xxxxy ÙÙÙ= ,

108514 xxxxy ÙÙÙ= , 117515 xxxxy ÙÙÙ= , 107516 xxxxy ÙÙÙ= ,

109417 xxxxy ÙÙÙ= , 118418 xxxxy ÙÙÙ= , 108419 xxxxy ÙÙÙ= ,

1274110 xxxxy ÙÙÙ= , 1174111 xxxxy ÙÙÙ= , 1074112 xxxxy ÙÙÙ= ,

1075313 xxxxy ÙÙÙ= , 1094314 xxxxy ÙÙÙ= , 1184315 xxxxy ÙÙÙ= ,

1084316 xxxxy ÙÙÙ= , 1274317 xxxxy ÙÙÙ= , 1174318 xxxxy ÙÙÙ= ,

1074319 xxxxy ÙÙÙ= , 1076220 xxxxy ÙÙÙ= , 1095221 xxxxy ÙÙÙ= ,

1185222 xxxxy ÙÙÙ= , 1085223 xxxxy ÙÙÙ= , 1275224 xxxxy ÙÙÙ= ,

1175225 xxxxy ÙÙÙ= , 1075226 xxxxy ÙÙÙ= , 1194227 xxxxy ÙÙÙ= ,

1094228 xxxxy ÙÙÙ= , 1284229 xxxxy ÙÙÙ= , 1184230 xxxxy ÙÙÙ= ,

1274231 xxxxy ÙÙÙ= , 1096132 xxxxy ÙÙÙ= , 1186133 xxxxy ÙÙÙ= ,

1086134 xxxxy ÙÙÙ= , 1276135 xxxxy ÙÙÙ= , 1176136 xxxxy ÙÙÙ= ,

1076137 xxxxy ÙÙÙ= , 1195138 xxxxy ÙÙÙ= , 1095139 xxxxy ÙÙÙ= ,

1285140 xxxxy ÙÙÙ= , 1185141 xxxxy ÙÙÙ= , 1275142 xxxxy ÙÙÙ= ,

1294143 xxxxy ÙÙÙ= , 1194144 xxxxy ÙÙÙ= , 1284145 xxxxy ÙÙÙ= ,

1086346 xxxxy ÙÙÙ= , 1176347 xxxxy ÙÙÙ= , 1076348 xxxxy ÙÙÙ= ,

1195349 xxxxy ÙÙÙ= , 1095350 xxxxy ÙÙÙ= , 1285351 xxxxy ÙÙÙ= ,

1185352 xxxxy ÙÙÙ= , 1085353 xxxxy ÙÙÙ= , 1275354 xxxxy ÙÙÙ= ,

1175355 xxxxy ÙÙÙ= , 1294356 xxxxy ÙÙÙ= , 1194357 xxxxy ÙÙÙ= ,

1284358 xxxxy ÙÙÙ= , 1196259 xxxxy ÙÙÙ= , 1096260 xxxxy ÙÙÙ= ,

1286261 xxxxy ÙÙÙ= , 1186262 xxxxy ÙÙÙ= , 1086263 xxxxy ÙÙÙ= ,

1276264 xxxxy ÙÙÙ= , 1176265 xxxxy ÙÙÙ= , 1295266 xxxxy ÙÙÙ= ,

1195267 xxxxy ÙÙÙ= , 1285268 xxxxy ÙÙÙ= , 1294269 xxxxy ÙÙÙ= ,

1296170 xxxxy ÙÙÙ= , 1196171 xxxxy ÙÙÙ= , 1286172 xxxxy ÙÙÙ= ,

1295173 xxxxy ÙÙÙ= , 1296374 xxxxy ÙÙÙ= , 1196375 xxxxy ÙÙÙ= ,
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1096376 xxxxy ÙÙÙ= , 1286377 xxxxy ÙÙÙ= , 1186378 xxxxy ÙÙÙ= ,

1276379 xxxxy ÙÙÙ= , 1295380 xxxxy ÙÙÙ= , .1296281 xxxxy ÙÙÙ=  
ȼɵɲɟɭɤɚɡɚɧɧɵɟ�ɥɨɝɢɱɟɫɤɢɟ�ɮɭɧɤɰɢɢ�ɩɨɡɜɨɥɹɸɬ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɦɚɬɪɢɰɭ 

ɫɜɹɡɟɣ�ɨɞɧɨɫɥɨɣɧɨɣ�ɥɨɝɢɱɟɫɤɨɣ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ, ɝɞɟ�ɩɨ�ɫɬɨɥɛɰɚɦ�ɪɚɫɩɨɥɚ-
ɝɚɸɬɫɹ�ɷɥɟɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ – ɧɟɣɪɨɧɵ�ɪɟɰɟɩɬɨɪɵ, ɚ�ɩɨ�ɫɬɪɨɤɚɦ�í�ɷɥɟɦɟɧɬɵ 
ɦɧɨɠɟɫɬɜɚ�ɪɟɲɟɧɢɣ – ɧɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ (ɬɚɛɥɢɰɚ 1). 
Таблица 1 − Ɇɚɬɪɢɰɚ�ɫɜɹɡɟɣ�ɧɟɣɪɨɧɧɨɣ�ɫɟɬɢ 

 x1(3) x2(2) x3(1) x4(3) x5(2) x6(1) x7(3) x8(2) x9(1) x10(3) x11(2) x12(1) 
y1  1  1    1  1   
y2  1  1   1    1   
y3   1  1   1   1   
y4 1    1    1  1   
y5 1    1   1    1   
y6 1    1   1   1   
y7 1   1     1 1   
y8 1   1    1   1   
y9 1   1    1  1   
y10 1   1   1     1 
…             
y77   1   1  1    1 
y78   1   1  1   1   
y79   1   1 1     1 
y80   1  1     1   1 
y81  1    1   1   1 
Ⱦɚɥɟɟ� ɧɟɨɛɯɨɞɢɦɨ� ɨɛɭɱɢɬɶ� ɧɟɣɪɨɧɧɭɸ� ɫɟɬɶ� ɭɦɟɧɢɸ� ɪɚɡɥɢɱɚɬɶ� ɩɨɫɬɚɜ-

ɳɢɤɨɜ�ɩɨ�ɫɬɟɩɟɧɢ�ɢɯ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ. ȼ�ɤɚɱɟɫɬɜɟ�ɤɪɢɬɟɪɢɹ�ɫɬɟɩɟɧɢ�ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɪɟɣɬɢɧɝ� ɩɨɫɬɚɜɳɢɤɚ.  Ⱦɥɹ 
ɨɰɟɧɤɢ� ɪɟɣɬɢɧɝɚ� ɤɚɠɞɨɝɨ� ɩɨɫɬɚɜɳɢɤɚ� ɜɨɫɩɨɥɶɡɭɟɦɫɹ� ɛɚɥɥɶɧɨɣ� ɨɰɟɧɤɨɣ 
ɷɥɟɦɟɧɬɨɜ�ɦɧɨɠɟɫɬɜɚ�ɧɟɣɪɨɧɨɜ�ɪɟɰɟɩɬɨɪɨɜ:  

31 Ûx , 22 Ûx , 13 Ûx , 34 Ûx , 25 Ûx , 16 Ûx , 37 Ûx , 28 Ûx , 19 Ûx ,
310 Ûx , 211 Ûx , 112 Ûx . 

Ɍɨɝɞɚ�ɷɥɟɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ�ɋɉɊ�ɜɨɡɦɨɠɧɨ�ɩɪɟɞɫɬɚɜɢɬɶ�ɜ�ɜɢɞɟ�ɜɟɤɬɨɪɨɜ 
ɫ�ɡɚɞɚɧɧɵɦɢ�ɤɨɨɪɞɢɧɚɬɚɦɢ: 

108421 xxxxy ÙÙÙ= )3,2,3,2(1aÛ ; 117422 xxxxy ÙÙÙ= )2,3,3,2(2aÛ ;   

107423 xxxxy ÙÙÙ= )3,3,3,2(3aÛ ; 108514 xxxxy ÙÙÙ= )3,2,2,3(4aÛ ;  

117515 xxxxy ÙÙÙ= )2,3,2,3(5aÛ ; 107516 xxxxy ÙÙÙ= )3,3,2,3(6aÛ ;   

109417 xxxxy ÙÙÙ= )3,1,3,3(7aÛ ; 118418 xxxxy ÙÙÙ= )2,2,3,3(8aÛ ;  
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 108419 xxxxy ÙÙÙ= )3,2,3,3(9aÛ ; 1274110 xxxxy ÙÙÙ= )1,3,3,3(10aÛ ; 
… 1286377 xxxxy ÙÙÙ= )1,2,1,1(77aÛ ; 1186378 xxxxy ÙÙÙ= )2,2,1,1(78aÛ ;

1276379 xxxxy ÙÙÙ= )1,3,1,1(79aÛ ; 1295380 xxxxy ÙÙÙ= )1,1,2,1(80aÛ ;

1296281 xxxxy ÙÙÙ= ).1,1,1,2(81aÛ  
ȼɫɟ�ɩɨɤɚɡɚɬɟɥɢ�ɩɨɫɬɚɜɳɢɤɚ: ɤɚɱɟɫɬɜɨ�ɩɪɨɞɭɤɰɢɢ, ɰɟɧɚ�ɩɪɨɞɭɤɰɢɢ, ɭɫɥɨ-

ɜɢɟ� ɩɨɫɬɚɜɨɤ, ɪɟɩɭɬɚɰɢɹ� ɩɨɫɬɚɜɳɢɤɚ� ɢɦɟɸɬ� ɪɚɡɧɭɸ� ɫɬɟɩɟɧɶ� ɡɧɚɱɢɦɨɫɬɢ� ɫ 
ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɡɚɤɚɡɱɢɤɚ. Ⱦɥɹ� ɨɛɭɱɟɧɢɹ� ɧɟɣɪɨɫɟɬɢ� ɧɟɨɛɯɨɞɢɦɨ� ɷɤɫɩɟɪɬɧɵɦ 
ɩɭɬɟɦ�ɨɩɪɟɞɟɥɢɬɶ�ɷɬɢ�ɫɬɟɩɟɧɢ�ɜɚɠɧɨɫɬɢ, ɩɪɢ�ɭɫɥɨɜɢɢ, ɱɬɨ�ɨɧɢ�ɫɜɨɢɦ�ɞɨɥɟ-
ɜɵɦ� ɭɱɚɫɬɢɟɦ�ɮɨɪɦɢɪɭɸɬ� ɨɛɳɭɸ� ɤɨɦɩɥɟɤɫɧɭɸ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɱɢɫɥɟɧɧɨ 
ɪɚɜɧɭɸ 1,00. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ� ɩɨɤɚɡɚɬɟɥɢ� ɰɟɧɵ� ɢ� ɤɚɱɟɫɬɜɚ� ɩɪɨɞɭɤɰɢɢ 
ɢɦɟɸɬ�ɧɟɫɤɨɥɶɤɨ�ɛɨɥɶɲɭɸ�ɫɬɟɩɟɧɶ�ɜɚɠɧɨɫɬɢ, ɱɟɦ�ɭɫɥɨɜɢɟ�ɩɨɫɬɚɜɨɤ�ɢ�ɪɟɩɭ-
ɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ. ɗɤɫɩɟɪɬɧɨ�ɞɥɹ�ɨɛɭɱɟɧɢɹ�ɧɟɣɪɨɫɟɬɢ�ɜɜɨɞɹɬɫɹ�ɫɥɟɞɭɸɳɢɟ 
ɫɬɟɩɟɧɢ�ɜɚɠɧɨɫɬɢ: 

í�ɤɚɱɟɫɬɜɨ�ɩɪɨɞɭɤɰɢɢ w1 = 0,3; 
í�ɰɟɧɚ�ɩɪɨɞɭɤɰɢɢ w2 = 0,3; 
í�ɭɫɥɨɜɢɟ�ɩɨɫɬɚɜɤɢ w3 = 0,2; 
í�ɪɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ w4 = 0,2. 
ɋɬɟɩɟɧɢ� ɜɚɠɧɨɫɬɢ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɨɫɬɚɜɳɢɤɚ� ɦɨɠɧɨ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜ� ɜɢɞɟ 

ɤɨɨɪɞɢɧɚɬɧɨɝɨ�ɜɟɤɬɨɪɚ b(0,3; 0,3; 0,2; 0,2). 
Ɍɨɝɞɚ� ɪɟɣɬɢɧɝ� ɩɨɫɬɚɜɳɢɤɚ� ɩɨ� ɷɥɟɦɟɧɬɚɦ� ɦɧɨɠɟɫɬɜɚ� ɧɟɣɪɨɧɨɜ� ɜɵɯɨɞɧɨɝɨ 

ɫɥɨɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�ɫɤɚɥɹɪɧɨɟ�ɩɪɨɢɡɜɟɞɟɧɢɟ�ɜɟɤɬɨɪɨɜ ai, i = 1, …, 81 ɢ b; ɬ. ɟ.  
ri = aib; i = 1, …, 81. 

Ɉɬɫɸɞɚ�ɫɥɟɞɭɟɬ: 
108421 xxxxy ÙÙÙ= )3,2,3,2(1aÛ .5,21 =Þ r  

117422 xxxxy ÙÙÙ= )2,3,3,2(2aÛ .5,22 =Þ r  

107423 xxxxy ÙÙÙ= )3,3,3,2(3aÛ .7,23 =Þ r  

108514 xxxxy ÙÙÙ= )3,2,2,3(4aÛ .5,24 =Þ r  

117515 xxxxy ÙÙÙ= )2,3,2,3(5aÛ .5,25 =Þ r  

107516 xxxxy ÙÙÙ= )3,3,2,3(6aÛ .7,26 =Þ r  

109417 xxxxy ÙÙÙ= )3,1,3,3(7aÛ .6,27 =Þ r  

118418 xxxxy ÙÙÙ= )2,2,3,3(8aÛ .6,28 =Þ r  

108419 xxxxy ÙÙÙ= )3,2,3,3(9aÛ .8,29 =Þ r  

1274110 xxxxy ÙÙÙ= )1,3,3,3(10aÛ .6,210 =Þ r  
… 

1286377 xxxxy ÙÙÙ= )1,2,1,1(77aÛ .2,177 =Þ r  
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1186378 xxxxy ÙÙÙ= )2,2,1,1(78aÛ .4,178 =Þ r  

1276379 xxxxy ÙÙÙ= )1,3,1,1(79aÛ .4,179 =Þ r  

1295380 xxxxy ÙÙÙ= )1,1,2,1(80aÛ .3,180 =Þ r  

1296281 xxxxy ÙÙÙ= )1,1,1,2(81aÛ .3,181 =Þ r  
Ɂɧɚɱɟɧɢɟ�ɢɧɬɟɝɪɚɥɶɧɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨ-

ɞɭɤɰɢɢ (ɪɟɣɬɢɧɝ) ɥɟɠɢɬ�ɜ�ɨɬɪɟɡɤɟ [1; 3], ɬ. ɟ. 
81...,,1];3;1[ =Î" iri . 

ɉɨɞɟɥɢɦ�ɷɬɨɬ�ɨɬɪɟɡɨɤ�ɧɚ�ɱɟɬɵɪɟ�ɪɚɜɧɵɯ�ɩɪɨɦɟɠɭɬɤɚ: [1; 1,5); [1,5; 2); [2; 2,5); 
[2,5; 3]. Ⱦɚɥɟɟ�ɨɩɪɟɞɟɥɢɦ, ɱɬɨ: 
í�ɟɫɥɢ Îir [1; 1,5], ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, очень плохой; 
í�ɟɫɥɢ Îir [1,5; 2], ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, плохой; 
í�ɟɫɥɢ Îir [2; 2,5],  ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, средний; 
í�ɟɫɥɢ Îir [2,5; 3],  ɬɨ�ɩɨɫɬɚɜɳɢɤ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɷɥɟɦɟɧɬɭ yi ɦɧɨɠɟɫɬɜɚ 
ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, хороший. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɫɥɟ�ɨɛɭɱɟɧɢɹ�ɧɟɣɪɨɫɟɬɢ�ɤɚɠɞɨɦɭ�ɷɥɟɦɟɧɬɭ�ɦɧɨɠɟɫɬɜɚ 
ɋɉɊ�ɜɨɡɦɨɠɧɨ�ɫɨɩɨɫɬɚɜɢɬɶ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨɞɭɤɰɢɢ: 

108421 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

117422 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

107423 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,7; 

108514 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

117515 xxxxy ÙÙÙ= Þ  ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,5; 

107516 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,7; 

109417 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

118418 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

108419 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,8; 
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1274110 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,6; 

1174111 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,8; 

1074112 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɯɨɪɨɲɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 3,0; 

1075313 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɫɪɟɞɧɢɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɢ 2,1; 
… 

1286377 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,2; 

1186378 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,4; 

1276379 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,4; 

1295380 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,3; 

1296281 xxxxy ÙÙÙ= Þ ɩɨɫɬɚɜɳɢɤ� ɨɱɟɧɶ� ɩɥɨɯɨɣ, ɫ� ɩɨɤɚɡɚɬɟɥɟɦ� ɩɪɢ-
ɜɥɟɤɚɬɟɥɶɧɨɫɬɢ 1,3. 

Ⱦɨɛɚɜɢɜ�ɫɬɨɥɛɟɰ�ɡɧɚɱɟɧɢɣ�ɪɟɣɬɢɧɝɚ�ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɷɥɟɦɟɧɬɚɦ�ɦɧɨɠɟɫɬ-
ɜɚ�ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɢ�ɫɬɨɥɛɟɰ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɩɨɫɬɚɜɳɢɤɚ�ɩɪɨ-
ɞɭɤɰɢɢ�ɤ�ɦɚɬɪɢɰɟ�ɫɜɹɡɟɣ, ɩɨɥɭɱɢɦ�ɛɚɡɭ�ɡɧɚɧɢɣ�ɧɟɣɪɨɫɟɬɢ (ɬɚɛɥɢɰɚ 2). 
Таблица 2 – Ȼɚɡɚ�ɡɧɚɧɢɣ�ɧɟɣɪɨɫɟɬɢ 

 
x13 x22 x31 x43 x52 x61 x73 x82 x91 x103 x112 x121 

Ɋɟɣɬɢɧɝ�ɩɨɫɬɚɜ-
ɳɢɤɚ�ɩɨ�ɷɥɟɦɟɧɬɚɦ 

ɦɧɨɠɟɫɬɜɚ  

ɉɪɢɜɥɟɤɚ-
ɬɟɥɶɧɨɫɬɶ 
ɩɨɫɬɚɜɳɢɤɚ 

(R) 
y1  1  1    1  1   2,5 ɏɨɪɨɲɢɣ   
y2  1  1   1    1  2,5 ɏɨɪɨɲɢɣ  
y3   1   1    1    1    2,7 ɏɨɪɨɲɢɣ  
y4 1    1   1  1   2,5 ɏɨɪɨɲɢɣ  
y5 1    1  1    1  2,5 ɏɨɪɨɲɢɣ  
y6 1     1   1    1    2,7 ɏɨɪɨɲɢɣ 
y7 1   1     1 1   2,6 ɏɨɪɨɲɢɣ 
y8 1   1    1   1  2,6 ɏɨɪɨɲɢɣ 
y9 1   1    1  1   2,8 ɏɨɪɨɲɢɣ 
y10 1   1   1     1 2,6 ɏɨɪɨɲɢɣ 
…               
y77   1   1  1    1 1,2 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y78   1   1  1   1  1,4 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y79   1   1 1     1 1,4 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y80   1  1    1   1 1,3 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
y81  1    1   1   1 1,3 Ɉɱɟɧɶ�ɩɥɨɯɨɣ 
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ɇɟɣɪɨɧɵ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɧɟɣɪɨɫɟɬɢ�ɜɡɚɢɦɨɨɞɧɨɡɧɚɱɧɨ�ɨɬɨɛɪɚɠɚɸɬ�ɷɥɟ-
ɦɟɧɬɵ�ɦɧɨɠɟɫɬɜɚ�ɧɟɣɪɨɧɨɜ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ. Ɏɭɧɤɰɢɹ�ɚɤɬɢɜɚɰɢɢ�ɧɟɣɪɨɧɨɜ 
ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

81...,,1;2,02,03,03,0 pɩɰ =×+×+×+×= iVVVVV iiiкii , 

ɝɞɟ Vi – ɜɟɥɢɱɢɧɚ�ɜɨɡɛɭɠɞɟɧɢɹ i�ɝɨ ɧɟɣɪɨɧɚ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ; Vɤi – ɛɚɥɥɶɧɚɹ 
ɨɰɟɧɤɚ� ɩɨɫɬɚɜɳɢɤɚ� ɩɨ� ɩɨɤɚɡɚɬɟɥɸ «Ʉɚɱɟɫɬɜɨ� ɩɨɫɬɚɜɥɹɟɦɨɣ� ɩɪɨɞɭɤɰɢɢ», 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vɰi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ 
ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɩɨɤɚɡɚɬɟɥɸ «ɐɟɧɚ�ɩɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ», ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɵ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vпi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ�ɩɨɫɬɚɜɳɢɤɚ 
ɩɨ�ɩɨɤɚɡɚɬɟɥɸ «ɍɫɥɨɜɢɟ�ɩɨɫɬɚɜɨɤ�ɩɪɨɞɭɤɰɢɢ», ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬ-
ɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ�ɞɚɧɧɵɯ; Vрi – ɛɚɥɥɶɧɚɹ�ɨɰɟɧɤɚ�ɩɨɫɬɚɜɳɢɤɚ�ɩɨ�ɩɨɤɚɡɚɬɟ-
ɥɸ «Ɋɟɩɭɬɚɰɢɹ�ɩɨɫɬɚɜɳɢɤɚ», ɨɩɪɟɞɟɥɹɟɬɫɹ�ɫɨɝɥɚɫɧɨ�ɦɚɬɪɢɰɟ�ɫɜɹɡɢ�ɢɡ�ɛɚɡɵ 
ɞɚɧɧɵɯ. 

ɉɪɢ�ɷɬɨɦ, ɟɫɥɢ ii rV = , ɬɨ i�ɣ ɧɟɣɪɨɧ�ɚɤɬɢɜɢɪɭɟɬɫɹ. ɇɚ�ɪɢɫɭɧɤɟ 2 ɩɨɤɚɡɚɧ 
ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ i�ɣ ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ. 

 
Ɋɢɫɭɧɨɤ 2 – Ⱥɤɬɢɜɧɵɣ�ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ 

ɂɧɬɟɪɮɟɣɫ�ɧɟɣɪɨɧɧɨɣ� ɫɟɬɢ� ɜɤɥɸɱɚɟɬ� ɷɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ�ɢ� ɷɤɪɚɧ� ɜɵɯɨɞ-
ɧɨɝɨ�ɫɥɨɹ. ɗɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ�ɩɨɤɚɡɚɧ�ɧɚ�ɪɢɫɭɧɤɟ 3.  

 
Ɋɢɫɭɧɨɤ 3 – ɗɤɪɚɧ�ɪɟɰɟɩɬɨɪɨɜ 
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Ɉɫɧɨɜɧɭɸ�ɟɝɨ�ɱɚɫɬɶ�ɫɨɫɬɚɜɥɹɟɬ� ɨɤɧɨ�ɩɪɨɤɪɭɬɤɢ, ɜ�ɤɨɬɨɪɨɦ�ɦɨɠɧɨ�ɩɪɨ-
ɫɦɚɬɪɢɜɚɬɶ�ɤɨɞɨɜɵɣ�ɧɨɦɟɪ�ɩɨɫɬɚɜɳɢɤɚ�ɢ�ɟɝɨ�ɪɟɤɜɢɡɢɬɵ, ɤɨɬɨɪɵɟ�ɫɱɢɬɵɜɚ-
ɸɬɫɹ�ɢɡ�ɤɨɧɤɭɪɫɧɵɯ�ɡɚɹɜɨɤ�ɢɥɢ�ɢɡ�ɞɪɭɝɢɯ�ɢɫɬɨɱɧɢɤɨɜ. 

ɗɤɪɚɧ� ɜɵɯɨɞɧɨɝɨ� ɫɥɨɹ� ɩɪɟɞɫɬɚɜɥɥɹɟɬ� ɫɨɛɨɣ� ɫɢɫɬɟɦɭ� ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ 
ɩɥɨɫɤɢɯ� ɮɢɝɭɪ, ɨɬɪɚɠɚɸɳɢɯ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ� ɩɨɫɬɚɜ-
ɳɢɤɨɜ�ɩɨ�ɭɛɵɜɚɧɢɸ (ɪɢɫɭɧɨɤ 4).  

 
Ɋɢɫɭɧɨɤ 4 – ɗɤɪɚɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ 

Ʉɚɠɞɨɦɭ�ɷɥɟɦɟɧɬɭ�ɷɤɪɚɧɚ�ɠɟɫɬɤɨ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɧɟɣɪɨɧ�ɜɵɯɨɞɧɨɝɨ�ɫɥɨɹ, 
ɱɬɨ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɚɬɶ� ɩɨɥɨɠɟɧɢɹ� ɚɤɬɢɜɢɪɨɜɚɧɵɯ� ɧɟɣɪɨɧɨɜ� ɫ� ɭɤɚɡɚɧɢɟɦ 
ɩɨɤɚɡɚɬɟɥɹ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ�ɢ�ɤɨɞɨɜɨɝɨ�ɧɨɦɟɪɚ�ɩɨɫɬɚɜɳɢɤɚ. 
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2020. í 60 ɫ. 

5 Пересветов, Ю. В.�Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ� ɫɧɚɛɠɟɧɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ�ɦɚɬɟɪɢɚɥɶɧɨ�ɬɟɯɧɢɱɟɫɤɢɦɢ�ɪɟɫɭɪɫɚɦɢ : [ɦɨɧɨɝɪɚ-
ɮɢɹ] / ɘ. ȼ. ɉɟɪɟɫɜɟɬɨɜ. – Ɇ. : ɊɍɋȺɃɇɋ, 2020. – 116 ɫ. 
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ɈɐȿɇɄȺ�ȼɁȺɂɆɈɋȼəɁɂ�ɍɊȻȺɇɂɁȺɐɂɈɇɇɕɏ�ɉɊɈɐȿɋɋɈȼ 
ɂ�ɊȺɁȼɂɌɂə�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ɋɈɈȻɓȿɇɂə 
ɇȺ�ɌȿɊɊɂɌɈɊɂɂ�ɊȿɋɉɍȻɅɂɄɂ�ȻȿɅȺɊɍɋɖ�ȼ  XIXíɏɏ�ɜɜ. 

 
ɂɫɫɥɟɞɭɟɬɫɹ�ɢɫɬɨɪɢɱɟɫɤɢɣ�ɚɫɩɟɤɬ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɭɪɛɚɧɢɡɚɰɢɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɨ-

ɜɪɟɦɟɧɧɨɣ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ, ɧɟɪɚɡɪɵɜɧɨ� ɫɜɹɡɚɧɧɵɣ� ɫ� ɪɚɡɜɢɬɢɟɦ� ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɢ�ɟɝɨ�ɜɥɢɹɧɢɟɦ�ɧɚ�ɦɢɝɪɚɰɢɸ�ɧɚɫɟɥɟɧɢɹ, ɨɫɧɨɜɚɧɧɭɸ�ɧɚ�ɦɟɠɩɨ-
ɫɟɥɟɧɧɵɯ� ɬɪɭɞɨɜɵɯ� ɫɜɹɡɹɯ, ɮɨɪɦɢɪɨɜɚɧɢɸ� ɤɨɬɨɪɵɯ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɤɨɦɦɭɧɢɤɚɰɢɢ (ɝɥɚɜɧɵɟ�ɞɨɪɨɝɢ�ɢ�ɝɭɛɟɪɧɫɤɢɣ�ɬɪɚɤɬ). ɂɦɟɧɧɨ�ɧɚɥɢɱɢɟ�ɠɟɥɟɡɧɵɯ�ɞɨ-
ɪɨɝ� ɢ� ɩɨɫɥɟɞɭɸɳɟɟ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɹɜɢɥɨɫɶ� ɨɫ-
ɧɨɜɧɵɦ� ɮɚɤɬɨɪɨɦ� ɭɪɛɚɧɢɡɚɰɢɢ� ɢ� ɩɨɥɭɱɟɧɢɹ� ɝɨɪɨɞɫɤɨɝɨ� ɫɬɚɬɭɫɚ� ɞɥɹ� ɦɧɨɝɢɯ� ɦɟɫ-
ɬɟɱɟɤ�ɢ�ɧɟɛɨɥɶɲɢɯ�ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ.  

 
ɂɫɫɥɟɞɨɜɚɧɢɹ� ɭɪɛɚɧɢɡɚɰɢɨɧɧɵɯ� ɩɪɨɰɟɫɫɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɋɟɫɩɭɛɥɢɤɢ 

Ȼɟɥɚɪɭɫɶ� ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɹɜɢɥɚɫɶ� ɨɫɶɸ� ɭɪɛɚɧɢɡɚɰɢɢ� ɢ� ɫɨɡ-
ɞɚɥɚ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɭɫɥɨɜɢɹ�ɞɥɹ�ɪɚɡɜɢɬɢɹ�ɝɨɪɨɞɨɜ�ɢ�ɩɨɫɟɥɤɨɜ [9]. ɂɦɟɧɧɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, ɤɨɬɨɪɵɯ� ɤ� ɧɚɱɚɥɭ�ɏɏ� ɜɟɤɚ� ɧɚɫɱɢɬɵɜɚɥɨɫɶ 
ɱɟɬɵɪɟ (Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɚɹ, Ɋɢɝɨ�Ɉɪɥɨɜɫɤɚɹ, Ɇɨɫɤɨɜɫɤɨ�Ȼɪɟɫɬɫɤɚɹ, ɉɨɥɟɫ-
ɫɤɚɹ) ɢ�ɩɪɨɦɵɲɥɟɧɧɨɟ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɢɧɬɟɧɫɢɜɧɨɦɭ�ɪɚɡɜɢ-
ɬɢɸ� ɷɤɨɧɨɦɢɤɢ� ɫɬɪɚɧɵ� ɢ, ɤɚɤ� ɫɥɟɞɫɬɜɢɟ, ɭɜɟɥɢɱɟɧɢɸ� ɱɢɫɥɟɧɧɨɫɬɢ 
ɝɨɪɨɞɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ.  

Ⱦɥɹ� ɪɚɡɜɢɬɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɧɟɨɛɯɨɞɢɦɨ� ɩɟɪɟɦɟɳɟɧɢɟ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɧɚɫɟɥɟɧɢɹ�ɢɡ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ�ɜ�ɝɨɪɨɞɚ, ɤɨɬɨ-
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ɪɵɟ�ɧɚɯɨɞɹɬɫɹ�ɧɚ�ɧɟɤɨɬɨɪɨɦ�ɪɚɫɫɬɨɹɧɢɢ�ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ, ɱɬɨ�ɫɬɚɥɨ�ɜɚɠɧɟɣɲɟɣ 
ɩɪɟɞɩɨɫɵɥɤɨɣ�ɞɥɹ�ɭɪɛɚɧɢɡɚɰɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɨɜɪɟɦɟɧɧɨɣ 
Ȼɟɥɚɪɭɫɢ. ɉɪɢ�ɷɬɨɦ�ɜɨ�ɜɬɨɪɨɣ�ɩɨɥɨɜɢɧɟ�ɏ,ɏ – ɧɚɱɚɥɟ�ɏɏ�ɜ. ɤɨɥɢɱɟɫɬɜɨ�ɝɨ-
ɪɨɞɫɤɨɝɨ�ɧɚɫɟɥɟɧɢɹ� ɜ� ɛɟɥɨɪɭɫɫɤɢɯ� ɝɭɛɟɪɧɢɹɯ� ɭɜɟɥɢɱɢɥɨɫɶ� ɜ 2,8 ɪɚɡɚ�ɢ� ɫɨ-
ɫɬɚɜɢɥɨ�ɜ 1914 ɝ.  974 ɬɵɫ.  ɱɟɥɨɜɟɤ,  ɚ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɝɨɪɨɠɚɧ  ɜ�ɨɛɳɟɣ�ɱɢɫ-
ɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɭɜɟɥɢɱɢɥɫɹ�ɫ 3,5 ɞɨ 13,4 %.  

Ʉɚɤ�ɭɠɟ�ɨɬɦɟɱɚɥɨɫɶ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɜ XIX ɜɟɤɟ�ɫɩɨɫɨɛ-
ɫɬɜɨɜɚɥɨ� ɪɚɡɜɢɬɢɸ� ɝɨɪɨɞɨɜ, ɫɪɟɞɢ� ɤɨɬɨɪɵɯ� ɧɚɢɛɨɥɟɟ� ɤɪɭɩɧɵɦɢ� ɹɜɥɹɥɢɫɶ 
Ɇɢɧɫɤ, ȼɢɬɟɛɫɤ�ɢ�Ƚɪɨɞɧɨ. Ʉ�ɧɚɱɚɥɭ�ɏɏ�ɜɟɤɚ�Ɇɢɧɫɤ�ɫɬɚɥ�ɧɟ�ɬɨɥɶɤɨ�ɨɞɧɢɦ 
ɢɡ� ɜɚɠɧɟɣɲɢɯ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɰɟɧɬɪɨɜ� ɫɬɪɚɧɵ, ɧɨ� ɢ� ɤɪɭɩɧɵɦ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɦ�ɭɡɥɨɦ. ȼ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɝɨɪɨɞɚ�ɛɵɥɨ�ɡɚɧɹɬɨ�ɨɤɨɥɨ 12 ɬɵɫ. ɱɟɥɨ-
ɜɟɤ�ɢ�ɨɤɨɥɨ 2 ɬɵɫ. ɪɚɛɨɱɢɯ�ɬɪɭɞɢɥɢɫɶ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɦɚɫɬɟɪɫɤɢɯ�Ɇɨɫ-
ɤɨɜɫɤɨ�Ȼɪɟɫɬɫɤɨɣ� ɢ� Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ. ȼ� ɷɬɨɬ� ɩɟɪɢɨɞ� ɤ 
ɝɨɪɨɞɚɦ�ɬɚɤɠɟ�ɛɵɥɢ�ɨɬɧɟɫɟɧɵ 31 ɭɟɡɞɧɵɣ�ɢ 4 ɝɭɛɟɪɧɫɤɢɯ�ɰɟɧɬɪɚ.  

Ƚɨɦɟɥɶ�ɬɚɤɠɟ�ɛɵɥ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɪɭɩɧɵɦ�ɩɪɨɦɵɲɥɟɧɧɵɦ�ɰɟɧɬɪɨɦ, ɝɞɟ 
ɡɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɱɢɯ� ɛɵɥɨ� ɫɨɫɪɟɞɨɬɨɱɟɧɨ� ɜ� ɞɟɪɟɜɨɨɛɪɚɛɚɬɵ-
ɜɚɸɳɟɣ�ɢ�ɫɩɢɱɟɱɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɚ�ɬɚɤɠɟ�ɜ�ɥɨɤɨɦɨɬɢɜɧɵɯ�ɢ�ɜɚɝɨɧɨ-
ɪɟɦɨɧɬɧɵɯ� ɦɚɫɬɟɪɫɤɢɯ� Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ� ɢ� ɉɨɥɟɫɫɤɨɣ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ. 
ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɪɚɡɜɢɬɢɸ�ɝ. Ƚɨɦɟɥɹ�ɤɚɤ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɡɥɚ, ɫɩɨ-
ɫɨɛɫɬɜɨɜɚɥɨ�ɭɜɟɥɢɱɟɧɢɟ�ɝɪɭɡɨɨɛɨɪɨɬɚ�ɟɝɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɤɨɬɨ-
ɪɵɣ�ɜ 1901 ɝɨɞɭ�ɞɨɫɬɢɝ 3  ɦɥɧ�ɩɭɞɨɜ�ɪɚɡɥɢɱɧɵɯ�ɝɪɭɡɨɜ�ɢ�ɝɞɟ�ɛɵɥɨ�ɩɟɪɟɜɟ-
ɡɟɧɨ�ɛɨɥɟɟ 460 ɬɵɫ. ɩɚɫɫɚɠɢɪɨɜ [1, 4].  

ɇɚ� ɪɢɫɭɧɤɟ 1 ɩɪɢɜɟɞɟɧɚ� ɞɢɧɚɦɢɤɚ� ɢɡɦɟɧɟɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ      
ɝ. Ƚɨɦɟɥɹ. 

 
Ɋɢɫɭɧɨɤ 1  – Ⱦɢɧɚɦɢɤɚ�ɢɡɦɟɧɟɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɝ. Ƚɨɦɟɥɹ�ɩɨ�ɝɨɞɚɦ 

Ⱦɚɧɧɚɹ� ɬɟɧɞɟɧɰɢɹ�ɯɚɪɚɤɬɟɪɧɚ� ɢ� ɞɥɹ� ɬɚɤɢɯ� ɝɨɪɨɞɨɜ� ɫɬɪɚɧɵ, ɤɚɤ�ɀɥɨɛɢɧ, 
Ɇɨɝɢɥɟɜ, ȼɢɬɟɛɫɤ, Ȼɪɟɫɬ�ɢ�ɞɪ. ɇɚɩɪɢɦɟɪ, ɜ�ɝ. ɀɥɨɛɢɧɟ�ɜ 1913 ɝ. ɝɪɭɡɨɨɛɨɪɨɬ 
ɫɨɫɬɚɜɢɥ 5702 ɬɵɫ. ɩɭɞɨɜ, ɚ�ɤɨɥɢɱɟɫɬɜɨ�ɩɪɨɞɚɧɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɛɢɥɟ-
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ɬɨɜ� ɫɨɫɬɚɜɢɥɨ 80965 (ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɩɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɫɬɚɧɰɢɢ�ɝɭɛɟɪɧɫɤɨɝɨ�Ɇɨɝɢɥɟɜɚ: ɝɪɭɡɨɨɛɨɪɨɬ 7125 ɬɵɫ. ɩɭɞɨɜ�ɢ 190538 ɩɚɫɫɚ-
ɠɢɪɨɜ) [1, 4].  

ɇɚ� ɪɢɫɭɧɤɟ 2 ɩɪɢɜɟɞɟɧɚ� ɞɢɧɚɦɢɤɚ� ɢɡɦɟɧɟɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ     
ɝ. ɀɥɨɛɢɧɚ. 

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɀɥɨɛɢɧ, ɤɚɤ�ɢ�Ƚɨɦɟɥɶ, ɜ�ɤɨɧɰɟ�ɏ,ɏ�ɜɟɤɚ�ɫɬɚɥ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɟɣ� Ʌɢɛɚɜɨ�Ɋɨɦɟɧɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ, ɚ� ɫ 1902 ɝ. 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɭɡɥɨɦ, ɱɟɪɟɡ� ɤɨɬɨɪɵɣ�ɩɪɨɯɨɞɢɥɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɥɢ-
ɧɢɢ�Ɇɨɝɢɥɟɜ – ȼɢɬɟɛɫɤ�ɢ�ɉɟɬɟɪɛɭɪɝ – Ɉɞɟɫɫɚ. ɋɨɝɥɚɫɧɨ�ɚɧɚɥɢɬɢɱɟɫɤɨɣ�ɡɚ-
ɩɢɫɤɟ [5] ɜ�ɫɟɪɟɞɢɧɟ XIX ɜ. ɜ�Ȼɟɥɚɪɭɫɢ�ɧɚɫɱɢɬɵɜɚɥɚɫɶ 42 ɝɨɪɨɞɚ, ɚ�ɞɨɥɹ�ɝɨ-
ɪɨɠɚɧ�ɫɨɫɬɚɜɥɹɥɚ 10 % ɨɬ�ɜɫɟɝɨ�ɧɚɫɟɥɟɧɢɹ�ɛɟɥɨɪɭɫɫɤɢɯ�ɝɭɛɟɪɧɢɣ. 

 
Ɋɢɫɭɧɨɤ 2  – Ⱦɢɧɚɦɢɤɚ�ɢɡɦɟɧɟɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɝ. ɀɥɨɛɢɧɚ 

ɉɪɢ�ɷɬɨɦ�ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɝɨɪɨɠɚɧ�ɜ�ɬɟɱɟɧɢɟ�ɜɬɨɪɨɣ�ɩɨɥɨɜɢɧɵ XIX ɫɬ. 
ɜɵɪɨɫɥɨ� ɜ 2,2 ɪɚɡɚ�ɢ� ɫɨɫɬɚɜɢɥɨ� ɜ 1897 ɝ. 655 ɬɵɫ. ɱɟɥɨɜɟɤ. Ɉɞɧɚɤɨ� ɝɨɪɨɞɚ 
Ȼɟɥɚɪɭɫɢ�ɛɵɥɢ�ɧɟɛɨɥɶɲɢɦɢ, ɢ�ɬɨɥɶɤɨ�Ɇɢɧɫɤ�ɢ�ȼɢɬɟɛɫɤ�ɜ�ɤɨɧɰɟ XIX ɜ. ɢɦɟ-
ɥɢ�ɱɢɫɥɟɧɧɨɫɬɶ�ɞɨ 100 ɬɵɫ. ɱɟɥɨɜɟɤ, ɚ�ɫɟɦɶ�ɝɨɪɨɞɨɜ – ɨɬ 20 ɞɨ 50 ɬɵɫ. ɠɢɬɟ-
ɥɟɣ [5]. 

ɇɚ� ɪɢɫɭɧɤɟ 3 ɩɪɢɜɟɞɟɧɚ� ɞɢɧɚɦɢɤɚ� ɢɡɦɟɧɟɧɢɹ� ɱɢɫɥɟɧɧɨɫɬɢ� ɧɚɫɟɥɟɧɢɹ     
ɝ. ȼɢɬɟɛɫɤɚ. 

 
Ɋɢɫɭɧɨɤ 3  – Ⱦɢɧɚɦɢɤɚ�ɢɡɦɟɧɟɧɢɹ�ɱɢɫɥɟɧɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ�ɝ. ȼɢɬɟɛɫɤɚ 
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ȼ�ɬɚɛɥɢɰɟ 1 ɩɪɢɜɟɞɟɧɵ� ɬɟɦɩɵ� ɪɨɫɬɚ�ɧɚɫɟɥɟɧɢɹ� ɝɭɛɟɪɧɫɤɢɯ� ɢ� ɭɟɡɞɧɵɯ 
ɝɨɪɨɞɨɜ�Ȼɟɥɚɪɭɫɢ�ɫ 1861 ɩɨ 1913 ɝ. ɫ�ɭɱɟɬɨɦ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ 
[8, 9]. 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 1  ɩɨɤɚɡɚɥ,  ɱɬɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɢ�ɩɨɫɥɟ-
ɞɭɸɳɟɟ� ɢɯ� ɪɚɡɜɢɬɢɟ� ɨɛɟɫɩɟɱɢɥɢ� ɬɪɚɧɫɩɨɪɬɧɭɸ� ɞɨɫɬɭɩɧɨɫɬɶ� ɝɭɛɟɪɧɫɤɢɦ� ɢ 
ɭɟɡɞɧɵɦ�ɝɨɪɨɞɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɫɨɜɪɟɦɟɧɧɨɣ�Ȼɟɥɚɪɭɫɢ�ɢ, 
ɤɚɤ�ɫɥɟɞɫɬɜɢɟ, ɩɨɜɵɫɢɥɢ�ɭɪɨɜɟɧɶ�ɭɪɛɚɧɢɡɚɰɢɢ. 
Таблица 1  – ɍɪɨɜɟɧɶ�ɭɪɛɚɧɢɡɚɰɢɢ�ɬɟɪɪɢɬɨɪɢɣ�Ȼɟɥɚɪɭɫɢ�ɫ 1861 ɩɨ 1913 ɝɝ. 
                      ɫ�ɭɱɟɬɨɦ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ   
 

ɀɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ 
ɝɭɛɟɪɧɢɣ 

ɍɪɨɜɟɧɶ 
ɭɪɛɚɧɢ-
ɡɚɰɢɢ, % 

ɍɟɡɞɧɵɣ 
ɝɨɪɨɞ 

ɑɢɫɥɟɧɧɨɫɬɶ�ɧɚɫɟ-
ɥɟɧɢɹ, ɭɟɡɞɧɨɝɨ 
ɝɨɪɨɞɚ, ɬɵɫ. ɱɟɥ. 

Ɍɟɦɩ�ɪɨɫɬɚ 
ɧɚɫɟɥɟɧɢɹ 
ɝɨɪɨɞɚ, % 1861 ɝ. 1913 ɝ. 

Ƚɪɨɞɧɟɧɫɤɚɹ 

 

 
 
 
 

16 

Ƚɪɨɞɧɨ 20,241 63,0 311 
ɋɥɨɧɢɦ  8,242   

15,99 
194 

Ȼɪɟɫɬ-
Ʌɢɬɨɜɫɤ 

 
20,943 

 
48,0 

 
229 

Ʉɨɛɪɢɧ  6,860 8,78 128 
ɉɪɭɠɚɧɵ  6,248 6,42 102 
ȼɨɥɤɨɜɵɫɤ  2,150 10,41 177 

ȼɢɬɟɛɫɤɚɹ 

 

15 

ȼɢɬɟɛɫɤ 30,664 67,52 371 
Ƚɨɪɨɞɨɤ  4,358  7,202 165 
ɉɨɥɨɰɤ 14,892 19,73 132 
Ʌɟɩɟɥɶ   3,904  6,596 168 
ɋɭɪɚɠ   3,800 6,700 176 

ȼɢɥɟɧɫɤɚɹ 10 
 
 
 
 
 
 
 
 
 

Ʌɢɞɚ  4,087 15,02
5 

367 

Ⱦɢɫɧɚ  4,802  6,756 140 
Ɉɲɦɹɧɵ  3,133 7,214 230 
ȼɢɥɟɣɤɚ  2,935 3,560 121 
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Окончание таблицы 1 

ɀɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ 
ɝɭɛɟɪɧɢɣ 

ɍɪɨɜɟɧɶ 
ɭɪɛɚɧɢ-
ɡɚɰɢɢ,  

% 

ɍɟɡɞɧɵɣ 
ɝɨɪɨɞ 

ɑɢɫɥɟɧɧɨɫɬɶ�ɧɚɫɟ-
ɥɟɧɢɹ, ɭɟɡɞɧɨɝɨ 
ɝɨɪɨɞɚ, ɬɵɫ. ɱɟɥ. 

Ɍɟɦɩ�ɪɨɫɬɚ 
ɧɚɫɟɥɟɧɢɹ 
ɝɨɪɨɞɚ, % 1861 ɝ. 1913 ɝ. 

Ɇɢɧɫɤɚɹ  

 

10 

Ɇɢɧɫɤ 26,760 106,7 387 
Ȼɨɪɢɫɨɜ  6,316 18,1 287 
ɉɢɧɫɤ 11,335 36,4 321 
Ɋɟɱɢɰɚ   4,368 13,0 289 
Ɇɨɡɵɪɶ  3,766 11,4 127 
ɋɥɭɰɤ  7,094  14,3 202 
ɇɨɜɨɝɪɭɞɨɤ  6,379  9,2 144 
Ȼɨɛɪɭɣɫɤ 15,767 37,4 237 

Ɇɨɝɢɥɟɜɫɤɚɹ 

 

5 

Ɇɨɝɢɥɟɜ  31,062  69,7 112 
Ƚɨɦɟɥɶ 16,769 104,5   623 
Ɉɪɲɚ  5,329   4,78 277 
Ɋɨɝɚɱɺɜ  2,904  13,96 480 
ɋɟɧɧɨ   2,223    4,33 194 
ɑɚɭɫɵ  4,881    5,22 106 
Ȼɵɯɨɜ  5,828  7,0 120 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɫ� ɫɟɪɟɞɢɧɵ XIX ɜ. ɩɪɨɢɫɯɨɞɢɬ� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɩɪɨɦɵɲ-
ɥɟɧɧɨɫɬɢ�ɢ�ɧɚɫɟɥɟɧɢɹ�ɜɨɤɪɭɝ�ɝɨɪɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜɞɨɥɶ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ, 
ɤɨɬɨɪɵɟ� ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ� ɪɚɡɜɢɬɢɸ� ɚɝɥɨɦɟɪɚɰɢɣ� ɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɸ� ɝɨɪɨɞɨɜ-
ɫɩɭɬɧɢɤɨɜ [1í4]. ɂɯ�ɪɨɫɬ�ɨɛɟɫɩɟɱɢɜɚɥɫɹ�ɡɚ�ɫɱɟɬ�ɩɪɢɬɨɤɚ�ɧɚɫɟɥɟɧɢɹ�ɢɡ�ɫɟɥɶɫɤɢɯ 
ɧɚɫɟɥɟɧɧɵɯ�ɩɭɧɤɬɨɜ, ɤɨɬɨɪɵɦɢ�ɞɥɹ�Ȼɟɥɚɪɭɫɢ�ɜ�ɫɟɪɟɞɢɧɟ XIX ɢ�ɧɚɱɚɥɟ�ɏɏ�ɜ. 
ɹɜɥɹɥɢɫɶ�ɦɟɫɬɟɱɤɢ�ɢ�ɩɚɜɟɬɵ. ȼ�ɩɟɪɜɨɣ�ɩɨɥɨɜɢɧɟ�ɏȱɏ�ɜ. ɫɭɳɟɫɬɜɨɜɚɥ 41 ɝɨɪɨɞ�ɢ 
290 ɦɟɫɬɟɱɟɤ, ɚ�ɤ�ɫɟɪɟɞɢɧɟ�ɏȱɏ�ɜ. ɦɧɨɝɢɟ�ɝɨɪɨɞɚ�ɩɪɢ�ɭɦɟɧɶɲɟɧɢɢ�ɧɚɫɟɥɟɧɢɹ 
ɩɟɪɟɜɟɞɟɧɵ�ɜ�ɪɚɡɪɹɞ�ɦɟɫɬɟɱɟɤ (Ɍɭɪɨɜ,  Ʉɥɟɰɤ,  Ⱦɚɜɢɞ�Ƚɨɪɨɞɨɤ,  Ƚɨɪɤɢ�ɢ�ɞɪ.).  ȼ 
ɤɨɧɰɟ�ɏȱɏ – ɧɚɱɚɥɟ�ɏɏ�ɜ. ɧɚɫɱɢɬɵɜɚɥɨɫɶ�ɛɨɥɟɟ 300 ɝɨɪɨɞɫɤɢɯ�ɩɨɫɟɥɟɧɢɣ.  

ɉɨ�ɪɟɡɭɥɶɬɚɬɚɦ�ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɟɞɨɜɚɧɢɣ�ɦɨɝɭɬ�ɛɵɬɶ�ɜɵɞɟɥɟɧɵ�ɱɟɬɵɪɟ 
ɫɬɚɞɢɢ�ɪɚɡɜɢɬɢɹ�ɭɪɛɚɧɢɡɚɰɢɢ, ɤɨɬɨɪɵɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2 [9]. 

ɉɪɢɜɟɞɟɧɧɵɟ�ɭɪɨɜɧɢ�ɭɪɛɚɧɢɡɚɰɢɢ�ɫɬɪiɧɵ�ɦɢɪɚ�ɩɪɨɯɨɞɹɬ�ɜ�ɪɚɡɧɨɟ�ɜɪɟɦɹ 
ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɨɰɢɚɥɶɧɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɪɚɡɜɢɬɢɹ. ɇɚɩɪɢɦɟɪ, ȼɟɥɢɤɨ-
ɛɪɢɬɚɧɢɹ, ɇɢɞɟɪɥɚɧɞɵ, Ȼɟɥɶɝɢɹ�ɜ�ɧɚɱɚɥɟ XX ɜ. ɹɜɥɹɥɢɫɶ�ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ 
ɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɦɢ� ɫɬɪɚɧɚɦɢ (ɛɨɥɟɟ 75 % ɝɨɪɨɠɚɧ). ɇɚɢɛɨɥɟɟ� ɛɵɫɬɪɵɦɢ 
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ɬɟɦɩɚɦɢ� ɭɜɟɥɢɱɢɜɚɥɚɫɶ� ɞɨɥɹ� ɝɨɪɨɠɚɧ� ɜ� ɫɪɟɞɧɟɭɪɛɚɧɢɡɢɪɨɜɚɧɧɵɯ� ɫɬɪɚɧɚɯ, 
ɬɚɤɢɯ�ɤɚɤ�ɋɒȺ, Ƚɟɪɦɚɧɢɹ, Ɏɪɚɧɰɢɹ, ɝɞɟ�ɝɨɪɨɠɚɧɟ�ɫɨɫɬɚɜɥɹɥɢ�ɨɤɨɥɨ 50 %). 
ɉɪɢ�ɷɬɨɦ�ɜɚɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɤɚɱɟɫɬɜɨ�ɠɢɡɧɢ�ɜ�ɷɬɢɯ�ɝɨɪɨɞɚɯ�ɜɫɺ�ɛɨɥɟɟ�ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ� ɩɪɢɝɨɪɨɞɚɦɢ, ɚ� ɩɪɢɝɨɪɨɞɵ� ɢɧɨɝɞɚ� ɫɬɚɧɨɜɹɬɫɹ� ɩɨ� ɪɚɡɦɟɪɚɦ 
ɛɨɥɶɲɟ�ɫɚɦɢɯ�ɝɨɪɨɞɨɜ [7, 8]. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɧɬɟɧɫɢɜɧɨɟ� ɪɚɡɜɢɬɢɟ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ 
Ȼɟɥɚɪɭɫɶ�ɜ XX ɜ., ɤɚɤ�ɢ�ɜ�ɞɪɭɝɢɯ�ɫɬɪɚɧɚɯ�ɦɢɪɚ, ɩɪɢɜɟɥɨ�ɤ�ɬɨɦɭ, ɱɬɨ�ɜ�ɫɬɪɚɧɟ 
ɧɚɱɚɥɢ� ɮɨɪɦɢɪɨɜɚɬɶɫɹ� ɤɪɭɩɧɵɟ� ɝɨɪɨɞɫɤɢɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɰɟɧɬɪɵ, ɬɚɤɢɟ 
ɤɚɤ�Ɇɢɧɫɤ, Ƚɨɦɟɥɶ, Ȼɪɟɫɬ, Ƚɪɨɞɧɨ, ȼɢɬɟɛɫɤ, Ȼɚɪɚɧɨɜɢɱɢ�ɢ�ɞɪɭɝɢɟ, ɫɬɚɜɲɢɟ 
ɡɨɧɨɣ�ɬɹɝɨɬɟɧɢɹ�ɫɟɥɶɫɤɢɯ�ɦɢɝɪɚɰɢɨɧɧɵɯ�ɩɨɬɨɤɨɜ. 
Таблица 2 – ɋɬɚɞɢɢ�ɪɚɡɜɢɬɢɹ�ɭɪɛɚɧɢɡɚɰɢɢ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ�ɜ�ɫɟɪɟɞɢɧɟ 
                     ɏɏ – ɧɚɱɚɥɟ XXI ɜ. 

ȼɪɟɦɟɧɧɨɣ 
ɩɟɪɢɨɞ 

Ɉɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɭɪɛɚɧɢɡɚɰɢɢ 

ɋɬɚɞɢɢ Ɉɫɨɛɟɧɧɨɫɬɶ Ɉɫɧɨɜɧɵɟ�ɩɪɢɱɢɧɵ  
ɫɬɚɞɢɣɧɨɝɨ�ɩɟɪɟɯɨɞɚ  

1959–1970 ɝɝ. 
ɂɧɬɟɧɫɢɜɧɚɹ 

 

Ⱦɟɩɨɩɭɥɹɰɢɹ 
ɧɚɫɟɥɟɧɢɹ�ɪɚɣ-
ɨɧɧɵɯ�ɰɟɧɬɪɨɜ 

ɋɬɪɭɤɬɭɪɧɵɟ�ɢɡɦɟɧɟɧɢɹ�ɜ 
ɷɤɨɧɨɦɢɤɟ� ɢ� ɪɨɫɬ� ɢɧɞɭ-
ɫɬɪɢɚɥɶɧɨɝɨ�ɧɚɫɟɥɟɧɢɹ.  
Ⱦɟɤɨɧɰɟɧɬɪɚɰɢɹ�ɩɪɨɦɵɲ-
ɥɟɧɧɨɝɨ�ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɨ-
ɫɬɚɞɢɣɧɚɹ� ɫɩɟɰɢɚɥɢɡɚɰɢɹ 
ɦɟɥɤɢɯ� ɩɪɟɞɩɪɢɹɬɢɣ� ɩɨ 
ɬɟɪɪɢɬɨɪɢɢ. 
ȼɨɡɦɨɠɧɨɫɬɢ� ɬɟɥɟɤɨɦ-
ɦɭɧɢɤɚɰɢɣ� ɩɨ� ɩɪɢɛɥɢ-
ɠɟɧɢɸ�ɝɨɪɨɞɨɜ�ɫɩɭɬɧɢɤɨɜ 
ɤ�ɝɨɪɨɞɭ�ɰɟɧɬɪɭ 

1970–1989 ɝɝ. 
ɋɩɥɨɲɧɚɹ (ɪɨɫɬ�ɜɫɟɯ 
ɬɢɩɨɜ�ɝɨɪɨɞɫɤɢɯ�ɩɨ-
ɫɟɥɟɧɢɣ)  

ɉɨɹɜɥɟɧɢɟ�ɪɟ-
ɝɢɨɧɨɩɨɥɢɫɨɜ 
ɩɟɪɜɨɝɨ�ɩɨɪɹɞɤɚ 

1989–1999 ɝɝ. 

Ɋɨɫɬ�ɝɨɪɨɞɫɤɢɯ�ɩɨ-
ɫɟɥɟɧɢɣ (ɫɢɫɬɟɦ�ɪɚɫɫɟ-
ɥɟɧɢɹ�ɧɚɰɢɨɧɚɥɶɧɨɝɨ, 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɢ�ɞɪ. 
ɭɪɨɜɧɟɣ) 

Ⱦɟɩɨɩɭɥɹɰɢɹ 
ɧɚɫɟɥɟɧɢɹ  

1999–2023 ɝɝ. 

Ɋɨɫɬ�ɝɨɪɨɞɨɜ�ɪɟɝɢɨ-
ɧɨɩɨɥɢɫɨɜ�ɩɟɪɜɨɝɨ�ɢ 
ɜɬɨɪɨɝɨ�ɩɨɪɹɞɤɨɜ�ɢ 
Ɇɢɧɫɤɚ  

ɉɨɹɜɥɟɧɢɟ�ɥɨ-
ɤɨɩɨɥɢɫɨɜ�ɢ 
ɪɟɝɢɨɧɨɩɨ-
ɥɢɫɨɜ�ɬɪɟɬɶɟɝɨ 
ɩɨɪɹɞɤɚ  

Ʉɚɤ� ɩɨɤɚɡɚɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ� ɷɬɨɦ� ɩɪɨɰɟɫɫɟ� ɤɥɸɱɟɜɨɟ� ɡɧɚɱɟɧɢɟ� ɩɪɢ-
ɧɚɞɥɟɠɢɬ�ɜɧɭɬɪɟɧɧɟɣ�ɦɢɝɪɚɰɢɢ, ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɢɥɚ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɭɫɬɨɣɱɢ-
ɜɵɟ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ� ɜɧɭɬɪɢɪɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ� ɦɚɫɲɬɚɛɚ, ɱɬɨ� ɨɛɟɫɩɟɱɢɥɨ 
ɨɬɛɨɪ�ɬɪɭɞɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɨɫɨɛɨɝɨ�ɫɨɰɢɚɥɶɧɨɝɨ�ɤɚɱɟɫɬɜɚ, ɨɬɥɢɱɚɜɲɢɯɫɹ�ɜɵ-
ɫɨɤɨɣ�ɦɨɛɢɥɶɧɨɫɬɶɸ. ɗɬɨ�ɛɵɥɨ�ɜ�ɨɫɧɨɜɧɨɦ�ɦɨɥɨɞɨɟ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɟ�ɧɚɫɟ-
ɥɟɧɢɟ�ɢɡ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ, ɱɬɨ�ɜɩɨɫɥɟɞɫɬɜɢɢ�ɩɪɢɜɟɥɨ�ɤ�ɞɟɩɨɩɭɥɹɰɢɢ�ɧɚ 
ɫɟɥɟ�ɢ�ɞɚɥɟɟ�ɫɬɚɥɨ�ɯɚɪɚɤɬɟɪɧɵɦ�ɞɥɹ�ɜɫɟɣ�ɫɬɪɚɧɵ [2, 3]. 

ȼ�ɪɚɡɜɢɬɢɢ�ɝɨɪɨɞɫɤɨɣ�ɫɢɫɬɟɦɵ�ɪɚɫɫɟɥɟɧɢɹ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɫɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ� ɩɟɪɟɯɨɞ� ɝ.  Ɇɢɧɫɤɚ� ɢ� ɨɛɥɚɫɬɧɵɯ� ɰɟɧɬɪɨɜ� ɤ� ɰɢɤɥɭ� ɚɝɥɨɦɟɪɚɰɢɨɧ-
ɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫ�ɚɤɬɢɜɧɵɦ�ɜɨɜɥɟɱɟɧɢɟɦ�ɜ�ɢɧɜɟɫɬɢɰɢɨɧɧɨ�ɫɬɪɨɢɬɟɥɶɧɭɸ�ɞɟɹ-
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ɬɟɥɶɧɨɫɬɶ� ɩɪɢɝɨɪɨɞɧɵɯ� ɬɟɪɪɢɬɨɪɢɣ� ɢ� ɩɪɢɥɟɝɚɸɳɢɯ� ɝɨɪɨɞɫɤɢɯ� ɩɨɫɟɥɟɧɢɣ. 
ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɩɪɢɝɨɪɨɞɧɨɣ�ɡɨɧɵ  Ɇɢɧɫɤɚ, ɩɨɦɢɦɨ�ɫɭɳɟɫɬ-
ɜɭɸɳɟɣ�Ɇɢɧɫɤɨɣ�ɤɨɥɶɰɟɜɨɣ�ɚɜɬɨɞɨɪɨɝɢ, ɫɨɡɞɚɧɵ�ɞɜɚ� ɤɨɥɶɰɟɜɵɯ� ɷɥɟɦɟɧɬɚ 
ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ� ɤɚɪɤɚɫɚ. ȼɬɨɪɨɟ� ɤɨɥɶɰɨ� ɜɤɥɸɱɚɟɬ� ɬɪɚɫɫɵ� ɫɬɪɚɬɟɝɢɱɟɫɤɢ 
ɡɧɚɱɢɦɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɤɨɪɢɞɨɪɨɜ� ɢ� ɫɜɹɡɵɜɚɟɬ� ɪɹɞ� ɧɚɫɟɥɟɧɧɵɯ� ɩɭɧɤɬɨɜ, 
ɡɚɦɵɤɚɹɫɶ�ɧɚ�ɇɚɰɢɨɧɚɥɶɧɨɦ�ɚɷɪɨɩɨɪɬɟ. Ɍɪɟɬɶɟ, «ɡɟɥɟɧɨɟ», ɤɨɥɶɰɨ�ɫɨɟɞɢɧɢ-
ɥɨ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɪɹɞ�ɪɟɤɪɟɚɰɢɨɧɧɵɯ�ɢ�ɨɫɨɛɨ�ɨɯɪɚɧɹɟɦɵɯ�ɩɪɢɪɨɞɧɵɯ�ɬɟɪɪɢ-
ɬɨɪɢɣ�ɢ�ɝɨɪɨɞɚ�ɫɩɭɬɧɢɤɢ�Ʌɨɝɨɣɫɤ, ɋɦɨɥɟɜɢɱɢ�ɢ�ɞɪɭɝɢɟ�ɧɚɫɟɥɟɧɧɵɟ�ɩɭɧɤɬɵ 
�ɪɢɫɭɧɨɤ 4).  

 
Ɋɢɫɭɧɨɤ 4  – Ʉɨɥɶɰɟɜɵɟ�ɷɥɟɦɟɧɬɵ�ɩɥɚɧɢɪɨɜɨɱɧɨɝɨ�ɤɚɪɤɚɫɚ  ɝ. Ɇɢɧɫɤɚ 

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ȼɨɫɬɨɱɧɵɣ� ɨɛɯɨɞ, ɤɨɬɨɪɵɣ� ɫɬɪɨɢɬɫɹ� ɜ� ɝ. Ƚɨɦɟɥɟ, 
ɨɛɟɫɩɟɱɢɬ�ɭɞɨɛɧɭɸ�ɫɜɹɡɶ�ɫ�ɩɪɢɝɨɪɨɞɧɵɦɢ�ɡɨɧɚɦɢ�ɝɨɪɨɞɚ (ɪɢɫɭɧɨɤ 5) [6]. 

 
Ɋɢɫɭɧɨɤ 5  – ȼɨɫɬɨɱɧɵɣ�ɨɛɯɨɞ�ɝ. Ƚɨɦɟɥɹ 
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ɋɨɡɞɚɧɢɟ�ɢ�ɪɚɡɜɢɬɢɟ�ɝɨɪɨɞɨɜ�ɫɩɭɬɧɢɤɨɜ�ɜ�ɪɚɞɢɭɫɟ 50í60 ɤɦ�ɨɬ�ɫɬɨɥɢɰɵ 
ɢ� ɨɛɥɚɫɬɧɵɯ� ɰɟɧɬɪɨɜ� ɜɵɡɜɚɧɨ� ɚɝɥɨɦɟɪɚɰɢɨɧɧɵɦɢ� ɩɪɨɰɟɫɫɚɦɢ� ɧɚ� ɬɟɪɪɢɬɨ-
ɪɢɢ�ɫɬɪɚɧɵ, ɧɚɩɪɹɦɭɸ�ɫɜɹɡɚɧɧɵɦɢ�ɫ�ɚɤɬɢɜɧɨɣ�ɦɚɹɬɧɢɤɨɜɨɣ�ɦɢɝɪɚɰɢɟɣ�ɦɟ-
ɠɞɭ�ɝɨɪɨɞɚɦɢ. ɇɚɩɪɢɦɟɪ, ɟɠɟɞɧɟɜɧɵɣ�ɨɛɨɪɨɬ�ɬɪɭɞɨɜɵɯ�ɦɢɝɪɚɧɬɨɜ�ɜ�Ɇɢɧ-
ɫɤɟ�ɞɨɫɬɢɝɚɟɬ 60í70 ɬɵɫ. ɱɟɥɨɜɟɤ� ɫ�ɩɪɟɨɛɥɚɞɚɧɢɟɦ�ɧɚɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɹ 
©ɩɪɢɝɨɪɨɞ� í� ɫɬɨɥɢɰɚ» (ɛɨɥɟɟ 86 % ɦɢɝɪɚɰɢɨɧɧɨɝɨ� ɨɛɨɪɨɬɚ). ȼ� ɫɜɨɸ� ɨɱɟ-
ɪɟɞɶ, ɨɤɨɥɨ 5 % ɬɪɭɞɨɜɵɯ�ɪɟɫɭɪɫɨɜ�ɫɬɨɥɢɰɵ�ɟɠɟɞɧɟɜɧɨ�ɜɵɟɡɠɚɸɬ�ɧɚ�ɪɚɛɨɬɭ 
ɜ�ɩɪɢɝɨɪɨɞ, ɢɡ�ɧɢɯ�ɞɨ 85 % ɪɚɛɨɬɚɸɬ�ɧɚ�ɛɥɢɠɚɣɲɢɯ�ɤ�ɫɬɨɥɢɰɟ�ɬɟɪɪɢɬɨɪɢɹɯ. 
ɉɪɢɥɟɝɚɸɳɢɟ�ɤ�Ɇɢɧɫɤɭ�ɡɨɧɵ�ɨɬɥɢɱɚɸɬɫɹ�ɜɵɫɨɤɢɦɢ�ɬɟɦɩɚɦɢ�ɪɨɫɬɚ�ɱɢɫɥɟɧ-
ɧɨɫɬɢ�ɧɚɫɟɥɟɧɢɹ, ɧɚɢɛɨɥɶɲɟɣ�ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶɸ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɠɢ-
ɥɢɳɧɨɝɨ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ� ɦɢɧɱɚɧ, ɫɸɞɚ� ɠɟ� ɧɚɩɪɚɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ� ɩɨɬɨɤɢ 
ɜɧɟɲɧɟɣ�ɦɢɝɪɚɰɢɢ. Ɍɚɤ, ɬɨɥɶɤɨ� ɜ� ɩɟɪɢɨɞ� ɫ 2015 ɩɨ 2022 ɝɨɞ� ɱɢɫɥɟɧɧɨɫɬɶ 
ɧɚɫɟɥɟɧɢɹ�ɡɞɟɫɶ�ɭɜɟɥɢɱɢɥɚɫɶ�ɧɚ 5 %, ɜ�ɬɨ�ɜɪɟɦɹ�ɤɚɤ�ɧɚɫɟɥɟɧɢɟ�ɫɚɦɨɝɨ�Ɇɢɧ-
ɫɤɚ�ɩɪɢɪɨɫɥɨ�ɥɢɲɶ�ɧɚ 3 %. 

ȼɵɩɨɥɧɟɧɧɵɣ�ɚɧɚɥɢɡ�ɩɨɡɜɨɥɢɥ�ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɭɪɛɚ-
ɧɢɡɚɰɢɢ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ: 

í� ɧɚɥɢɱɢɟ� ɢɟɪɚɪɯɢɱɟɫɤɢ� ɫɨɩɨɞɱɢɧɟɧɧɨɣ� ɫɢɫɬɟɦɵ� ɰɟɧɬɪɨɜ� ɪɚɫɫɟɥɟɧɢɹ 
ɧɚɰɢɨɧɚɥɶɧɨɝɨ�ɢ�ɪɟɝɢɨɧɚɥɶɧɨɝɨ�ɡɧɚɱɟɧɢɹ�ɧɚ�ɛɚɡɟ�ɛɨɥɶɲɢɯ�ɢ�ɤɪɭɩɧɵɯ�ɝɨɪɨ-
ɞɨɜ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɚɝɥɨɦɟɪɚɰɢɣ, ɫɨɫɬɨɹɳɢɯ�ɢɡ�ɝɨɪɨɞɚ�ɰɟɧɬɪɚ�ɢ�ɟɝɨ�ɫɩɭɬɧɢ-
ɤɨɜ�ɦɟɠɪɚɣɨɧɧɨɝɨ (ɫɭɛɪɟɝɢɨɧɚɥɶɧɨɝɨ) ɢɥɢ�ɦɟɫɬɧɨɝɨ�ɡɧɚɱɟɧɢɹ; 

í� ɤɨɧɰɟɧɬɪɚɰɢɹ� ɫɨɰɢɚɥɶɧɨ� ɚɤɬɢɜɧɨɝɨ� ɧɚɫɟɥɟɧɢɹ� ɜ� ɛɨɥɶɲɢɯ� ɢ� ɤɪɭɩɧɵɯ 
ɝɨɪɨɞɚɯ�ɢ�ɡɨɧɚɯ�ɢɯ�ɜɥɢɹɧɢɹ, ɜɞɨɥɶ�ɝɥɚɜɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɤɨɪɢɞɨɪɨɜ («ɭɪ-
ɛɚɧɢɡɚɰɢɨɧɧɨ�ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ�ɤɚɪɤɚɫɚ»), ɫ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ, ɢ�ɨɛɪɚɡɨɜɚ-
ɧɢɟ�ɡɨɧ�ɫ�ɧɢɡɤɨɣ�ɩɥɨɬɧɨɫɬɶɸ�ɧɚɫɟɥɟɧɢɹ� ɢ�ɫ�ɧɚɪɭɲɟɧɧɨɣ�ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ 
ɫɬɪɭɤɬɭɪɨɣ – ɫ�ɞɪɭɝɨɣ (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6  – ɐɟɧɬɪɵ�ɪɚɫɫɟɥɟɧɢɹ�ɧɚ�ɛɚɡɟ�ɛɨɥɶɲɢɯ�ɢ�ɤɪɭɩɧɵɯ�ɝɨɪɨɞɨɜ  

ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ�ɫ�ɨɛɪɚɡɨɜɚɧɢɟɦ�ɚɝɥɨɦɟɪɚɰɢɣ 
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Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɤɨɧɰɟɧɬɪɚɰɢɹ�ɧɚɫɟɥɟɧɢɹ�ɜ�ɛɨɥɶɲɢɯ�ɝɨɪɨɞɚɯ�ɫɜɢɞɟɬɟɥɶɫɬ-
ɜɭɟɬ�ɨ�ɧɚɱɚɥɟ�ɩɟɪɟɯɨɞɚ�ɨɬ�ɷɤɫɬɟɧɫɢɜɧɨɝɨ�ɩɭɬɢ�ɪɚɡɜɢɬɢɹ�ɭɪɛɚɧɢɡɚɰɢɢ�ɤ�ɢɧɬɟɧ-
ɫɢɜɧɨɦɭ, ɩɪɢ�ɤɨɬɨɪɨɦ�ɤɚɱɟɫɬɜɟɧɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɬɚɧɨɜɹɬɫɹ�ɨɩɪɟɞɟɥɹɸɳɢɦɢ, 
ɬɚɤ�ɤɚɤ�ɨɧɢ�ɫɜɹɡɚɧɵ,  ɜ�ɩɟɪɜɭɸ�ɨɱɟɪɟɞɶ,  ɫ�ɪɚɡɜɢɬɢɟɦ�ɝɨɪɨɞɫɤɨɣ�ɫɪɟɞɵ�ɢ�ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɟɦ�ɝɨɪɨɞɫɤɨɝɨ�ɨɛɪɚɡɚ�ɠɢɡɧɢ. ȼɵɫɨɤɢɣ� ɭɪɨɜɟɧɶ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɦɟɠɞɭ�ɝɨɪɨɞɚɦɢ�ɫɩɭɬɧɢɤɚɦɢ, ɜɯɨɞɹɳɢɦɢ�ɜ�ɝɨɪɨɞɫɤɭɸ�ɚɝɥɨɦɟɪɚɰɢɸ, ɚ�ɬɚɤ-
ɠɟ� ɞɪɭɝɢɦɢ� ɩɨɫɟɥɟɧɢɹɦɢ� ɫ� ɝɨɪɨɞɨɦ�ɰɟɧɬɪɨɦ,  ɩɨɡɜɨɥɹɟɬ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ� ɨ 
ɬɨɦ, ɱɬɨ� ɚɝɥɨɦɟɪɚɰɢɹ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɟɞɢɧɫɬɜɨɦ� ɫɨɰɢɚɥɶɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɧɨ�ɢ� ɨɛɳɧɨɫɬɶɸ� ɬɟɪɪɢɬɨɪɢɢ. ɉɪɢ�ɷɬɨɦ, ɫɨɝɥɚɫɧɨ�ɢɫɫɥɟɞɨɜɚ-
ɧɢɹɦ, ɨɫɧɨɜɧɵɦɢ�ɤɪɢɬɟɪɢɹɦɢ�ɜɵɞɟɥɟɧɢɹ�ɚɝɥɨɦɟɪɚɰɢɣ�ɫɟɝɨɞɧɹ, ɤɚɤ�ɢ�ɪɚɧɟɟ, 
ɫɱɢɬɚɟɬɫɹ� ɧɚɥɢɱɢɟ� ɝɨɪɨɞɚ�ɹɞɪɚ� ɫ� ɱɢɫɥɟɧɧɨɫɬɶɸ� ɧɚɫɟɥɟɧɢɹ� ɛɨɥɟɟ 100 ɬɵɫ. 
ɱɟɥ. ɢ, ɱɬɨ�ɫɥɟɞɭɟɬ�ɩɨɞɱɟɪɤɧɭɬɶ, ɧɟ�ɛɨɥɟɟ�ɱɟɦ 1,5-ɱɚɫɨɜɚɹ�ɬɪɚɧɫɩɨɪɬɧɚɹ�ɞɨɫ-
ɬɭɩɧɨɫɬɶ�ɞɨ�ɤɚɤ�ɦɢɧɢɦɭɦ�ɞɜɭɯ�ɞɪɭɝɢɯ�ɝɨɪɨɞɨɜ�ɢɥɢ�ɩɨɫɟɥɤɨɜ�ɝɨɪɨɞɫɤɨɝɨ�ɬɢ-
ɩɚ, ɬɹɝɨɬɟɸɳɢɯ�ɤ�ɹɞɪɭ.  
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T. A. VLASIUK  
 
ASSESSMENT OF THE RELATIONSHIP BETWEEN URBANIZATION 
PROCESSES AND DEVELOPMENT RAILWAY COMMUNICATION  
IN THE TERRITORY OF THE REPUBLIC BELARUS XIX-XX CENTURIES 

 
The historical aspect of the formation of urbanization in the territory of the modern Re-

public of Belarus is inextricably linked with the development of railway communication and 
its impact on population migration, based on inter-settlement labor relations, the formation of 
which was facilitated by transport communications (main roads and the provincial highway). 
It was the presence of railways and the subsequent formation of railway infrastructure that 
was the main factor in urbanization and obtaining urban status for many town. 
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ɉɊɂɆȿɇȿɇɂȿ�ɄȼȺɅɂɆȿɌɊɂɑȿɋɄɂɏ�ɆȿɌɈȾɈȼ  
ȾɅə�ɈɐȿɇɄɂ�ɄȺɑȿɋɌȼȺ�ɉȿɊȿȼɈɁɄɂ�ɉȺɋɋȺɀɂɊɈȼ  
ȼ�ɊȿȽɂɈɇȺɅɖɇɈɆ�ɋɈɈȻɓȿɇɂɂ  
ɇȺ�ɊȺɁɅɂɑɇɕɏ�ȼɂȾȺɏ�ɌɊȺɇɋɉɈɊɌȺ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɨɫɧɨɜɧɵɟ�ɦɟɬɨɞɵ�ɤɜɚɥɢɦɟɬɪɢɢ, ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɸɬ�ɩɟɪɟɜɨɞɢɬɶ 

ɤɚɱɟɫɬɜɟɧɧɭɸ�ɨɰɟɧɤɭ� ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɝɨ�ɫɟɪɜɢɫɚ�ɩɪɢ�ɩɟɪɟɜɨɡɤɟ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɤɨɥɢ-
ɱɟɫɬɜɟɧɧɵɟ� ɩɨɡɢɰɢɢ� ɩɨ� ɟɝɨ� ɪɚɡɥɢɱɧɵɦ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ (ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ, ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɢɦ, ɫɬɨɢɦɨɫɬɧɵɦ�ɢ�ɞɪ.).  

 
ɋɜɨɟɜɪɟɦɟɧɧɨɟ�ɢ�ɤɚɱɟɫɬɜɟɧɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɚɯ�ɬɪɚɧɫɩɨɪɬɚ�ɜ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɧɢɢ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɟɣɲɢɦ�ɧɚɩɪɚɜ-
ɥɟɧɢɟɦ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɣ�ɫɬɪɚɧɵ. ɗɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɬɟɦ, 
ɱɬɨ� ɯɨɪɨɲɨ� ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɫɩɨɫɨɛ-
ɫɬɜɭɟɬ�ɷɤɨɧɨɦɢɱɟɫɤɨɦɭ�ɪɚɡɜɢɬɢɸ�ɪɟɝɢɨɧɨɜ, ɚ�ɬɚɤɠɟ�ɫɜɨɟɜɪɟɦɟɧɧɨɦɭ�ɢ�ɤɨɦ-
ɮɨɪɬɧɨɦɭ� ɫɩɨɫɨɛɭ� ɩɟɪɟɞɜɢɠɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ� ɢɡ� ɝɨɪɨɞɚ� ɜ� ɟɝɨ� ɩɪɢɝɨɪɨɞɧɵɟ 
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ɡɨɧɵ�ɢ�ɨɛɪɚɬɧɨ, ɢ�ɩɨɦɢɦɨ�ɷɬɨɝɨ, ɫɧɢɠɟɧɢɸ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɭɫɬɚɥɨɫɬɢ�ɩɚɫɫɚ-
ɠɢɪɨɜ. ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� ɫɥɨɠɢɜɲɢɯɫɹ� ɭɫɥɨɜɢɹɯ� ɤɨɧɤɭɪɟɧɰɢɢ� ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ� ɜɢɞɚɦɢ� ɬɪɚɧɫɩɨɪɬɚ, ɨɫɨɛɟɧɧɨ�ɦɟɠɞɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɢ� ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɦ, ɤɚɱɟɫɬɜɨ�ɩɪɟɞɨɫɬɚɜɥɹɟɦɨɣ�ɢɦɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɭɫɥɭɝɢ�ɹɜɥɹɟɬ-
ɫɹ�ɨɞɧɢɦ�ɢɡ�ɨɛɹɡɚɬɟɥɶɧɵɯ�ɚɬɪɢɛɭɬɨɜ�ɪɵɧɨɱɧɵɯ�ɨɬɧɨɲɟɧɢɣ. 

Ⱦɨɫɬɚɬɨɱɧɨ� ɪɚɫɩɥɵɜɱɚɬɵɟ� ɢ� ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ� ɤɚɱɟɫɬɜɟɧɧɵɟ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɢ�ɨɰɟɧɤɢ�ɭɪɨɜɧɹ�ɤɨɦɮɨɪɬɚ�ɩɚɫɫɚɠɢɪɨɜ� ɫɬɚɧɨɜɹɬɫɹ� ɛɨɥɟɟ�ɬɨɱɧɵɦɢ�ɩɪɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɤɜɚɥɢɦɟɬɪɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ. Ʉɜɚɥɢɦɟɬɪɢɹ� ɤɚɤ� ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɚɹ� ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ� ɭɫɥɭɝɢ�ɜɤɥɸɱɚɟɬ� ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ� ɢ� ɜɟɪɬɢɤɚɥɶɧɭɸ� ɫɨ-
ɫɬɚɜɥɹɸɳɢɟ�ɢ�ɛɚɡɢɪɭɟɬɫɹ�ɧɚ�ɧɟɫɤɨɥɶɤɢɯ�ɩɪɢɧɰɢɩɚɯ (ɬɚɛɥɢɰɚ 1). 
Таблица 1 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɫɧɨɜɧɵɯ�ɩɪɢɧɰɢɩɨɜ�ɤɜɚɥɢɦɟɬɪɢɢ 

ɉɪɢɧɰɢɩ�ɤɜɚɥɢɦɟɬɪɢɢ Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɋɜɨɣɫɬɜɨ i�ɝɨ� ɭɪɨɜɧɹ� ɤɚɱɟɫɬɜɚ� ɩɪɨ-
ɞɭɤɰɢɢ (ɭɫɥɭɝɢ) ɨɩɪɟɞɟɥɹɟɬɫɹ� ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦɢ� ɫɜɨɣɫɬɜɚɦɢ (i+1)-ɝɨ 
ɭɪɨɜɧɹ (i = 0, 1, 2, ..., m) 

Ɉɬɞɟɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ, ɫɨɫɬɚɜɥɹɸɳɢɟ� ɢɟ-
ɪɚɪɯɢɱɟɫɤɭɸ� ɫɬɪɭɤɬɭɪɭ� ɤɚɱɟɫɬɜɚ, ɩɭɬɟɦ 
ɢɡɦɟɪɟɧɢɣ� ɢɥɢ� ɜɵɱɢɫɥɟɧɢɣ� ɦɨɝɭɬ� ɜɵɪɚ-
ɠɚɬɶɫɹ� ɱɢɫɥɟɧɧɵɦɢ (ɚɛɫɨɥɸɬɧɵɦɢ) ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ – Рij (j – ɱɢɫɥɨ� ɫɜɨɣɫɬɜ, 
ɥɟɠɚɳɢɯ�ɧɚ i�ɦ�ɭɪɨɜɧɟ;  j = 0, 1, 2, ..., п)  

ɂɡɦɟɪɟɧɢɟ�ɨɬɞɟɥɶɧɵɯ�ɫɜɨɣɫɬɜ�ɢɥɢ�ɤɚ-
ɱɟɫɬɜɚ�ɜ�ɰɟɥɨɦ�ɞɨɥɠɧɨ�ɡɚɜɟɪɲɚɬɶɫɹ 
ɜɵɱɢɫɥɟɧɢɟɦ�ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ�ɩɨɤɚɡɚ-
ɬɟɥɹ (ɨɰɟɧɤɢ) ɤɚɱɟɫɬɜɚ K 

Ʉɚɱɟɫɬɜɨ� ɩɪɨɞɭɤɰɢɢ (ɭɫɥɭɝɢ) ɨɰɟɧɢɜɚɟɬ-
ɫɹ�ɫ�ɬɨɱɤɢ� ɡɪɟɧɢɹ�ɩɪɟɞɴ�ɹɜɥɹɟɦɵɯ�ɤ�ɧɢɦ 
ɬɪɟɛɨɜɚɧɢɣ (ɬ. ɟ. ɫ�ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ�ɩɨɬɪɟɛɧɨɫɬɟɣ) 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ� ɨɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ K 
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɜ� ɤɜɚɥɢɦɟɬɪɢɢ� ɧɟ� ɢɧ-
ɞɢɜɢɞɭɚɥɶɧɨɣ�ɩɨɬɪɟɛɧɨɫɬɶɸ�ɤɚɤɨ�ɝɨ-
ɥɢɛɨ� ɱɟɥɨɜɟɤɚ, ɚ� ɨɛɳɟɫɬɜɟɧɧɨɣ� ɩɨ-
ɬɪɟɛɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ� ɦɨɠɟɬ� ɛɵɬɶ 
ɩɪɟɞɫɬɚɜɥɟɧɚ� ɤɚɤ� ɫɪɟɞɧɹɹ� ɩɨɬɪɟɛ-
ɧɨɫɬɶ�ɛɨɥɶɲɢɧɫɬɜɚ�ɱɥɟɧɨɜ�ɨɛɳɟɫɬɜɚ 

Ɉɬɧɨɫɢɬɟɥɶɧɵɟ� ɨɰɟɧɤɢ� ɥɸɛɨɝɨ� ɫɜɨɣɫɬɜɚ 
Kij�ɢ�ɤɚɱɟɫɬɜɨ�ɜ�ɰɟɥɨɦ K0�ɡɚɜɢɫɹɬ�ɨɬ�ɚɛɫɨ-
ɥɸɬɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɪɨɫɬɵɯ�ɫɜɨɣɫɬɜ Pij 
 

Ɋɚɡɥɢɱɧɵɟ� ɲɤɚɥɵ� ɢɡɦɟɪɟɧɢɹ� ɚɛɫɨ-
ɥɸɬɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɫɜɨɣɫɬɜ�ɤɚɱɟɫɬɜɚ 
Рij� ɨɛɹɡɚɬɟɥɶɧɨ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɬɪɚɧɫ-
ɮɨɪɦɢɪɨɜɚɧɵ�ɜ�ɨɞɧɭ�ɨɛɳɭɸ�ɲɤɚɥɭ 

ɇɚ� ɥɸɛɨɦ i�ɦ� ɭɪɨɜɧɟ� ɩɨɤɚɡɚɬɟɥɢ� ɫɜɨɣɫɬɜ 
�ɤɚɤ� ɚɛɫɨɥɸɬɧɵɟ, ɬɚɤ� ɢ� ɨɬɧɨɫɢɬɟɥɶɧɵɟ) 
ɢɦɟɸɬ� ɧɟɨɞɢɧɚɤɨɜɭɸ� ɡɧɚɱɢɦɨɫɬɶ (ɜɟɫɨ-
ɦɨɫɬɶ) Mij ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɨɰɟɧɨɤ�ɛɨɥɟɟ�ɜɵ-
ɫɨɤɨɝɨ�ɭɪɨɜɧɹ, ɜɤɥɸɱɚɹ�ɢɧɬɟɝɪɚɥɶɧɭɸ K0 

Ʉɚɠɞɨɟ�ɫɜɨɣɫɬɜɨ�ɤɚɱɟɫɬɜɚ�ɩɪɨɞɭɤɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ� ɞɜɭɦɹ� ɱɢɫɥɨɜɵɦɢ� ɩɚ-
ɪɚɦɟɬɪɚɦɢ: ɨɬɧɨɫɢɬɟɥɶɧɨɣ� ɨɰɟɧɤɨɣ 
K ɢ�ɜɟɫɨɦɨɫɬɶɸ М 

ɍɜɟɥɢɱɟɧɢɟ� ɜɟɫɨɦɨɫɬɢ� ɨɞɧɨɝɨ� ɫɜɨɣɫɬɜɚ 
ɦɨɠɟɬ� ɩɪɨɢɫɯɨɞɢɬɶ� ɥɢɲɶ� ɡɚ� ɫɱɟɬ� ɭɦɟɧɶ-
ɲɟɧɢɹ�ɤɚɤɢɯ�ɬɨ�ɞɪɭɝɢɯ� ɫɜɨɣɫɬɜ�ɷɬɨɝɨ�ɠɟ 
ɭɪɨɜɧɹ 

ɋɭɦɦɚ�ɜɟɫɨɦɨɫɬɟɣ�ɫɜɨɣɫɬɜ�ɨɞɧɨɝɨ 
ɭɪɨɜɧɹ�ɟɫɬɶ�ɜɟɥɢɱɢɧɚ�ɩɨɫɬɨɹɧɧɚɹ 

Ʌɸɛɨɟ� ɫɜɨɣɫɬɜɨ� ɤɚɱɟɫɬɜɚ (ɤɪɨɦɟ� ɩɪɨɫɬɵɯ 
ɫɜɨɣɫɬɜ m�ɝɨ�ɭɪɨɜɧɹ) ɦɨɠɟɬ�ɛɵɬɶ�ɪɚɡɥɨɠɟ-
ɧɨ�ɧɚ�ɧɟɤɨɬɨɪɨɟ�ɱɢɫɥɨ�ɫɨɫɬɚɜ�ɥɹɸɳɢɯ�ɟɝɨ 
ɦɟɧɟɟ� ɨɛɳɢɯ� ɫɜɨɣɫɬɜ, ɧɚɯɨɞɹ�ɳɢɯɫɹ� ɧɚ 
ɫɥɟɞɭɸɳɟɦ�ɩɨ�ɩɨɪɹɞɤɭ� ɭɪɨɜɧɟ�ɪɚɫɫɦɨɬɪɟ-
ɧɢɹ 
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Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɡɥɨɠɟɧɧɵɟ�ɩɪɢɧɰɢɩɵ�ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɤɚɤ�ɨɫɧɨɜɭ 
ɜɫɟɯ�ɦɟɬɨɞɨɜ�ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɭɫɥɭɝɢ�ɢɥɢ�ɩɪɨɞɭɤɰɢɢ. ɋɥɟ-
ɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫɭɳɟɫɬɜɭɟɬ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɱɢɫɥɨ�ɦɟɬɨɞɨɜ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬ-
ɜɚ, ɜ� ɱɢɫɥɟ� ɤɨɬɨɪɵɯ� ɫɩɟɰɢɚɥɶɧɨ� ɫɨɡɞɚɧɧɵɟ� ɞɥɹ� ɪɟɲɟɧɢɹ� ɢɦɟɧɧɨ 
ɤɜɚɥɢɦɟɬɪɢɱɟɫɤɢɯ�ɡɚɞɚɱ, ɚ�ɬɚɤɠɟ�ɦɟɬɨɞɵ, ɚɞɚɩɬɢɪɨɜɚɧɧɵɟ�ɤ�ɡɚɞɚɱɚɦ�ɤɨɥɢ-
ɱɟɫɬɜɟɧ�ɧɨɝɨ�ɨɰɟɧɢɜɚɧɢɹ�ɤɚɱɟɫɬɜɚ (ɬɚɛɥɢɰɚ 2). 
Таблица 2 – Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɫɧɨɜɧɵɯ  ɦɟɬɨɞɨɜ  ɤɜɚɥɢɦɟɬɪɢɢ 

Ɇɟɬɨɞ Ʉɪɚɬɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɏɨɪɦɚ 
ɩɪɨɜɟɞɟɧɢɹ Ɏɨɪɦɭɥɚ�ɪɚɫɱɟɬɚ 

Ɇɟɬɨɞ 
ɷɤɫɩɟɪɬɧɵɯ 
ɨɰɟɧɨɤ 
�ɷɤɫɩɟɪɬɢɡɚ) 
 

ɉɪɨɜɟɞɟɧɢɟ� ɬɪɟɛɭɟ-
ɦɵɯ� ɢɡɦɟɪɟɧɢɣ� ɫɩɟ-
ɰɢɚɥɢɫɬɚɦɢ�ɷɤɫɩɟɪɬɚ-
ɦɢ�ɩɪɢ�ɩɨɦɨɳɢ�ɫɩɟɰɢ-
ɚɥɶɧɨ� ɜɵɛɪɚɧɧɨɣ�ɲɤɚ-
ɥɵ, ɫ� ɩɨɫɥɟɞɭɸɳɟɣ 
ɨɛɪɚɛɨɬɤɨɣ� ɪɟɡɭɥɶɬɚ-
ɬɨɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ 
ɦɟɬɨɞɚɦɢ�ɦɧɨɝɨɦɟɪɧɨ-
ɝɨ� ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ 

Ɉɩɪɨɫ 

,
Į

1

kj

m

i
ij

j m
S

k

å
==

 

ɝɞɟ mkj í�ɤɨɥɢɱɟɫɬɜɨ�ɷɤɫ-
ɩɟɪɬɨɜ, ɨɰɟɧɢɜɚɸɳɢɯ j-ɣ 
ɩɪɢɡɧɚɤ (mk  � m); i – ɧɨ-
ɦɟɪ�ɷɤɫɩɟɪɬɚ; i = 1, …, m; 
j – ɧɨɦɟɪ�ɩɪɢɡɧɚɤɚ,            
j = 1, 2, …, n  

Ɇɟɬɨɞ  
ɚɧɤɟɬɢɪɨɜɚ-
ɧɢɹ (ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɣ  
ɦɟɬɨɞ) 

Ɂɚɩɨɥɧɟɧɢɟ�ɚɧɤɟɬɵ 
ɪɟɫɩɨɧɞɟɧɬɚɦɢ, ɞɥɹ  
ɜɵɹɜɥɟɧɢɹ�ɦɧɟɧɢɹ 
ɦɧɨɠɟɫɬɜɚ�ɥɸɞɟɣ�ɨɛ 
ɢɡɭɱɚɟɦɨɦ�ɨɛɴɟɤɬɟ  

Ⱥɧɤɟɬɚ 
,ș2

2

e
pZni =

 

ɝɞɟ n – ɨɛɴɟɦ�ɜɵɛɨɪɤɢ; 
Z – ɧɨɪɦɢɪɨɜɚɧɧɨɟ� ɨɬ-
ɤɥɨɧɟɧɢɟ, ɨɩɪɟɞɟɥɹɟɦɨɟ 
ɢɫɯɨɞɹ� ɢɡ� ɜɵɛɪɚɧɧɨɝɨ 
ɭɪɨɜɧɹ� ɞɨɜɟɪɢɬɟɥɶɧɨɣ 
ɜɟɪɨɹɬɧɨɫɬɢ; р – ɧɚɣɞɟɧ-
ɧɚɹ�ɜɚɪɢɚɰɢɹ�ɞɥɹ�ɜɵɛɨɪ-
ɤɢ; ș  í� ɜɟɪɨɹɬɧɨɫɬɶ� ɨɬ-
ɫɭɬɫɬɜɢɹ� ɢɫɫɥɟɞɭɟɦɨɝɨ 
ɩɪɢɡɧɚɤɚ; 
е – ɞɨɩɭɫɬɢɦɚɹ�ɨɲɢɛɤɚ 

Ⱦɢɮɮɟɪɟɧ-
ɰɢɚɥɶɧɵɣ 
ɦɟɬɨɞ  
ɨɰɟɧɤɢ  
ɤɚɱɟɫɬɜɚ 

&ɨɩɨɫɬɚɜɥɟɧɢɟ�ɟɞɢ-
ɧɢɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ 
ɨɛɴɟɤɬɨɜ�ɫ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɦɢ�ɛɚɡɨɜɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ  

Ɉɰɟɧɤɚ�ɪɟ-
ɡɭɥɶɬɚɬɨɜ 
ɩɨ�ɬɚɛɥɢɰɟ 
ɤɨɷɮɮɢɰɢ-
ɟɧɬɨɜ�ɏɚɪ-
ɪɢɧɝɬɨɧɚ 

),...,,1(, ni
P
PD
ia

i
i ==

 

ɝɞɟ Di – ɨɬɧɨɫɢɬɟɥɶɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ�ɤɚɱɟɫɬɜɚ; Pi – 
ɡɧɚɱɟɧɢɟ i�ɝɨ� ɩɨɤɚɡɚɬɟɥɹ 
ɨɰɟɧɢɜɚɟɦɨɝɨ� ɢɡɞɟɥɢɹ; 
Pia – ɡɧɚɱɟɧɢɟ i�ɝɨ�ɩɨɤɚ-
ɡɚɬɟɥɹ� ɛɚɡɨɜɨɝɨ� ɢɡɞɟɥɢɹ 
�ɚɧɚɥɨɝɚ); n – ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ� ɩɨɤɚɡɚ-
ɬɟɥɟɣ 
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Окончание таблицы 2 

Ɇɟɬɨɞ Ʉɪɚɬɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɏɨɪɦɚ 
ɩɪɨɜɟɞɟɧɢɹ Ɏɨɪɦɭɥɚ�ɪɚɫɱɟɬɚ 

ɋɦɟɲɚɧɧɵɣ 
ɦɟɬɨɞ�ɨɰɟɧɤɢ 
ɤɚɱɟɫɬɜɚ  

Ɉɰɟɧɤɚ�ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ�ɢ�ɤɚɱɟɫɬɜɚ 
ɫɥɨɠɧɨɣ�ɢ�ɨɫɨɛɟɧɧɨ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶ-
ɧɨɣ, ɬɟɯɧɢɱɟɫɤɨɣ�ɩɪɨ-
ɞɭɤɰɢɢ  

Ƚɪɭɩɩɨɜɨɣ 
�ɤɨɦɩɥɟɤɫ-
ɧɵɣ) ɩɨɤɚ-
ɡɚɬɟɥɶ 

),...,,1(,1 ni
n

D
K

n

i
i

y ==
å
=  

ɝɞɟ Ky – ɨɛɨɛɳɚɸɳɢɣ 
ɩɨɤɚɡɚɬɟɥɶ�ɤɚɱɟɫɬɜɚ; Di – 
ɨɬɧɨɫɢɬɟɥɶɧɵɣ� ɩɨɤɚɡɚ-
ɬɟɥɶ� ɤɚɱɟɫɬɜɚ; n – ɤɨɥɢ-
ɱɟɫɬɜɨ� ɨɬɧɨɫɢɬɟɥɶɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ 

Ɇɟɬɨɞ�ɢɧɬɟ-
ɝɪɚɥɶɧɨɣ 
ɨɰɟɧɤɢ 
ɭɪɨɜɧɹ 
ɤɚɱɟɫɬɜɚ  

ɍɱɟɬ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 
ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ  

ɂɧɬɟɝɪɚɥɶ-
ɧɵɣ,  
ɨɛɨɛɳɟɧ-
ɧɵɣ�ɢɥɢ 
ɤɨɦɩɥɟɤɫ-
ɧɵɣ�ɩɨɤɚ-
ɡɚɬɟɥɶ 

,
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ɝɞɟ�ɉɗɌ – ɫɭɦɦɚɪɧɵɣ�ɩɨ-
ɥɟɡɧɵɣ� ɷɮɮɟɤɬ� ɡɚ� ɪɚɫ-
ɱɟɬɧɵɣ� ɩɟɪɢɨɞ (ɫɪɨɤ� ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ); Ɂсt – 
ɡɚɬɪɚɬɵ� ɧɚ� ɫɨɡɞɚɧɢɟ�ɬɟɯ-
ɧɢɱɟɫ-ɤɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ 
�ɪɚɡɪɚɛɨɬɤɭ�ɭɫɥɭɝɢ) ɜ t-ɦ 
ɝɨɞɭ; Ɂɷt – ɡɚɬɪɚɬɵ� ɧɚ 
ɷɤɫɩɥɭɚɬɚɰɢɸ� ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ (ɬɟɯɧɢ-
ɱɟɫɤɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ, 
ɪɟɦɨɧɬ�ɢ�ɞɪ.)  ɜ t�ɦ ɝɨɞɭ; 
Kt – ɤɨɷɮɮɢɰɢɟɧɬ�ɩɪɢɜɟ-
ɞɟɧɢɹ� ɪɚɡɧɨɜɪɟɦɟɧɧɵɯ 
ɡɚɬɪɚɬ�ɤ�ɨɞɧɨɦɭ�ɝɨɞɭ; Т – 
ɪɚɫɱɟɬɧɵɣ� ɩɟɪɢɨɞ (ɩɨ-
ɥɟɡɧɵɣ�ɢɥɢ�ɧɨɪɦɚɬɢɜɧɵɣ 
ɫɪɨɤ�ɫɥɭɠɛɵ) 

Ɉɰɟɧɤɚ 
ɭɪɨɜɧɹ�ɤɚɱɟ-
ɫɬɜɚ�ɩɨ�ɷɤɨ-
ɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨ-
ɫɬɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ�ɬɪɟɛɨɜɚ-
ɧɢɣ�ɢ�ɮɨɪɦɢɪɨɜɚɧɢɟ 
ɤɚɱɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟ-
ɧɢɣ�ɜ�ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɹ�ɞɥɹ�ɷɮ-
ɮɟɤɬɢɜɧɨɝɨ�ɯɨɡɹɣɫɬ-
ɜɨɜɚɧɢɹ�ɫ�ɭɱɟɬɨɦ 
ɨɛɴɟɤɬɢɜɧɵɯ�ɮɚɤɬɨ-
ɪɨɜ�ɜɧɟɲɧɟɣ�ɫɪɟɞɵ, ɜ 
ɤɨɬɨɪɨɣ�ɟɦɭ�ɩɪɢɯɨ-
ɞɢɬɫɹ�ɮɭɧɤɰɢɨɧɢɪɨ-
ɜɚɬɶ 

Ɉɩɪɟɞɟɥɟ-
ɧɢɟ�ɪɚɡɧɨ-
ɫɬɢ�ɦɟɠɞɭ 
ɪɟɡɭɥɶɬɚ-
ɬɨɦ�ɷɤɨɧɨ-
ɦɢɱɟɫɤɨɣ 
ɞɟɹɬɟɥɶɧɨ-
ɫɬɢ�ɜ�ɜɢɞɟ 
ɞɨɯɨɞɚ�ɢ 
ɫɭɦɦɚɪɧɵ-
ɦɢ�ɡɚɬɪɚ-
ɬɚɦɢ�ɧɚ�ɟɝɨ 
ɩɨɥɭɱɟɧɢɟ 

,
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ɝɞɟ�Ʉу� ɢ�Ʉуа – ɫɨɨɬɜɟɬɫɬ-
ɜɟɧɧɨ�ɨɛɨɛɳɚɸɳɢɟ�ɩɨɤɚ-
ɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ� ɨɰɟɧɢ-
ɜɚɟɦɨɝɨ� ɢɡɞɟɥɢɹ� ɢ� ɛɚɡɨ-
ɜɨɝɨ� ɨɛɪɚɡɰɚ;  Ɂ� ɢ� Ɂа – 
ɫɭɦɦɚɪɧɵɟ� ɡɚɬɪɚɬɵ� ɩɨ-
ɬɪɟɛɢɬɟɥɹ� ɧɚ� ɩɪɢɨɛɪɟɬɟ-
ɧɢɟ�ɢ� ɷɤɫɩɥɭɚɬɚɰɢɸ� ɨɰɟ-
ɧɢɜɚɟɦɨɝɨ� ɢɡɞɟɥɢɹ� ɢ� ɛɚ-
ɡɨɜɨɝɨ�ɨɛɪɚɡɰɚ  
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Ʉɚɤ�ɩɪɚɜɢɥɨ, ɷɤɫɩɟɪɬɧɨɟ�ɨɰɟɧɢɜɚɧɢɟ (ɷɤɫɩɟɪɬɢɡɚ) ɩɪɨɜɨɞɢɬɫɹ�ɜ�ɜɢɞɟ�ɨɩ-
ɪɨɫɚ� ɢɥɢ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɝɪɭɩɩɨɣ� ɷɤɫɩɟɪɬɨɜ, ɹɜɥɹɸɳɢɯɫɹ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ� ɫɮɟɪɟ� ɞɟɹɬɟɥɶɧɨɫɬɢ. ɉɨɷɬɨɦɭ� ɩɨɞɛɨɪ� ɷɤɫɩɟɪɬɨɜ – ɜɚɠ-
ɧɟɣɲɢɣ�ɷɬɚɩ�ɞɚɧɧɨɣ�ɪɚɛɨɬɵ, ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɤɨɬɨɪɨɣ�ɬɪɟɛɭɸɬɫɹ  ɫɩɟɰɢɚ-
ɥɢɫɬɵ� ɫ� ɜɵɫɨɤɢɦ� ɭɪɨɜɧɟɦ� ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ� ɩɨɞɝɨɬɨɜɤɢ, ɫɩɨɫɨɛɧɵɟ� ɤ 
ɤɪɢɬɢɱɟɫɤɨɦɭ�ɚɧɚɥɢɡɭ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ.  

Ⱥɛɫɨɥɸɬɧɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɷɤɫɩɟɪɬɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɨɬɧɨ-
ɲɟɧɢɟɦ�ɤɨɥɢɱɟɫɬɜɚ�ɫɥɭɱɚɟɜ, ɜɟɪɧɨ�ɢɦ�ɩɪɟɞɫɤɚɡɚɧɧɵɯ, ɤ�ɨɛɳɟɦɭ�ɱɢɫɥɭ�ɷɤɫ-
ɩɟɪɬɢɡ, ɩɪɨɜɟɞɟɧɧɵɯ� ɞɚɧɧɵɦ� ɫɩɟɰɢɚɥɢɫɬɨɦ. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ� ɷɤɫɩɟɪɬ 
ɭɱɚɫɬɜɨɜɚɥ�ɜ 10 ɷɤɫɩɟɪɬɢɡɚɯ�ɢ 6 ɪɚɡ�ɟɝɨ�ɬɨɱɤɚ�ɡɪɟɧɢɹ�ɩɨɞɬɜɟɪɞɢɥɚɫɶ, ɬɨ�ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɶ�ɞɟɹɬɟɥɶɧɨɫɬɢ�ɬɚɤɨɝɨ�ɷɤɫɩɟɪɬɚ�ɪɚɜɧɚ 0,6. ɉɪɢ�ɷɤɫɩɟɪɬɧɨɦ�ɦɟɬɨ-
ɞɟ�ɨɰɟɧɤɭ�ɭɪɨɜɧɹ�ɤɚɱɟɫɬɜɚ�ɢɥɢ�ɩɨɤɚɡɚɬɟɥɹ�ɬɨɝɨ�ɢɥɢ�ɢɧɨɝɨ�ɫɜɨɣɫɬɜɚ�ɭɫɥɭɝɢ  
ɨɩɪɟɞɟɥɹɸɬ� ɜ� ɛɟɡɪɚɡɦɟɪɧɵɯ� ɟɞɢɧɢɰɚɯ. Ɉɛɵɱɧɨ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɨɞɢɧ� ɢɡ� ɫɥɟ-
ɞɭɸɳɢɯ�ɦɟɬɨɞɨɜ�ɷɤɫɩɟɪɬɧɨɝɨ�ɨɰɟɧɢɜɚɧɢɹ�ɤɚɱɟɫɬɜɚ: 

– ɦɟɬɨɞ�ɩɪɟɞɩɨɱɬɟɧɢɹ; 
– ɦɟɬɨɞ�ɪɚɧɝɚ; 
– ɦɟɬɨɞ�ɩɨɩɚɪɧɨɝɨ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ; 
– ɦɟɬɨɞ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ�ɫɨɩɨɫɬɚɜɥɟɧɢɣ; 
– ɦɟɬɨɞ�ɛɚɥɥɶɧɨɣ�ɨɰɟɧɤɢ. 
Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɨɜɪɟɦɟɧɧɚɹ�ɷɤɫɩɟɪɬɢɡɚ – ɷɬɨ�ɫɢɫɬɟɦɚ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, 

ɥɨɝɢɱɟɫɤɢɯ�ɢ�ɦɚɬɟɦɚɬɢɤɨ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɞɭɪ, ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ�ɩɨɥɭ-
ɱɟɧɢɟ� ɨɬ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɢɧɮɨɪɦɚɰɢɢ� ɢ� ɟɟ� ɚɧɚɥɢɡ� ɫ� ɰɟɥɶɸ� ɜɵɪɚɛɨɬɤɢ� ɨɩɬɢ-
ɦɚɥɶɧɵɯ�ɪɟɲɟɧɢɣ.  

Ɇɟɬɨɞ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ, ɢɥɢ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ� ɦɟɬɨɞ, ɨɫɧɨɜɚɧ� ɧɚ� ɡɚɩɨɥɧɟ-
ɧɢɢ� ɚɧɤɟɬ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɢɯ� ɨɛɪɚɛɨɬɤɨɣ. Ⱥɧɤɟɬɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɨɩ-
ɪɨɫɧɵɣ� ɥɢɫɬ, ɜ� ɤɨɬɨɪɵɣ� ɜɧɨɫɹɬɫɹ� ɨɬɜɟɬɵ� ɪɟɫɩɨɧɞɟɧɬɚ� ɧɚ� ɩɨɫɬɚɜɥɟɧɧɵɟ 
ɜɨɩɪɨɫɵ� ɜ� ɤɪɚɬɤɨɣ�ɮɨɪɦɟ, ɩɨɧɹɬɧɨɣ� ɪɟɫɩɨɧɞɟɧɬɭ, ɢ� ɞɨɥɠɧɚ� ɢɦɟɬɶ� ɬɨɱɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɰɟɥɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱥɧɤɟɬɚ� ɫɨɫɬɨɢɬ� ɢɡ� ɞɜɭɯ� ɫɬɪɭɤɬɭɪɧɵɯ 
ɱɚɫɬɟɣ: ɞɟɦɨɝɪɚɮɢɱɟɫɤɨɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣ� ɥɢɱɧɨɫɬɶ� ɪɟɫɩɨɧɞɟɧɬɚ, ɢ� ɨɫ-
ɧɨɜɧɨɣ, ɪɟɲɚɸɳɟɣ�ɨɫɧɨɜɧɵɟ�ɡɚɞɚɱɢ�ɢɫɫɥɟɞɨɜɚɧɢɹ. 

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɯɚɪɚɤɬɟɪ�ɜɨɩɪɨɫɨɜ�ɨɩɪɟɞɟɥɹɟɬ�ɜɢɞ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ 
�ɬɚɛɥɢɰɚ 3). 
Таблица 3 – ȼɢɞɵ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ 

ȼɢɞ 
ɚɧɤɟɬɢɪɨɜɚɧɢɹ Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɉɪɹɦɨɣ  ɉɪɹɦɵɟ�ɨɬɜɟɬɵ�ɪɟɫɩɨɧɞɟɧɬɚ�ɨɛ�ɨɛɴɟɤɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ 
Ʉɨɫɜɟɧɧɵɣ  ȼɵɛɨɪ�ɨɬɜɟɬɨɜ�ɪɟɫɩɨɧɞɟɧɬɨɦ 
Ȼɟɡɭɫɥɨɜɧɵɣ  ɉɪɹɦɵɟ�ɨɬɜɟɬɵ�ɛɟɡ�ɤɚɤɢɯ�ɥɢɛɨ�ɭɫɥɨɜɢɣ 
ɍɫɥɨɜɧɵɣ Ɉɬɜɟɬɵ�ɪɟɫɩɨɧɞɟɧɬɚ�ɫ�ɫɨɛɥɸɞɟɧɢɟɦ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɣ 
Ɉɱɧɵɣ Ɂɚɩɨɥɧɟɧɢɟ� ɚɧɤɟɬɵ� ɪɟɫɩɨɧɞɟɧɬɨɦ� ɜ� ɩɪɢɫɭɬɫɬɜɢɢ� ɢɧɬɟɪɜɶɸɟɪɚ 

�ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɤɨɧɫɭɥɶɬɚɰɢɢ�ɩɨ�ɜɨɩɪɨɫɚɦ�ɡɚɩɨɥ-
ɧɟɧɢɹ�ɚɧɤɟɬɵ, ɜɵɹɫɧɟɧɢɹ�ɦɧɟɧɢɹ�ɞɪɭɝɢɯ�ɪɟɫɩɨɧɞɟɧɬɨɜ�ɢ�ɬ. ɞ.) 
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Окончание таблицы 3 
ȼɢɞ 

ɚɧɤɟɬɢɪɨɜɚɧɢɹ Ʉɪɚɬɤɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ɂɚɨɱɧɵɣ  Ɂɚɩɨɥɧɟɧɢɟ�ɚɧɤɟɬɵ�ɩɨ�ɭɫɦɨɬɪɟɧɢɸ�ɪɟɫɩɨɧɞɟɧɬɚ�ɫ�ɩɨɫɥɟ-
ɞɭɸɳɟɣ�ɨɬɩɪɚɜɤɨɣ�ɚɧɤɟɬɵ�ɩɨ�ɩɨɱɬɟ 

ɂɧɞɢɜɢɞɭɚɥɶɧɵɣ� Ɂɚɩɨɥɧɟɧɢɟ�ɚɧɤɟɬɵ�ɨɞɧɢɦ�ɥɢɰɨɦ 
Ƚɪɭɩɩɨɜɨɣ Ɂɚɩɨɥɧɟɧɢɟ�ɚɧɤɟɬɵ�ɝɪɭɩɩɨɣ�ɥɢɰ 
ɉɟɪɫɨɧɚɥɶɧɵɣ Ɂɚɩɨɥɧɟɧɢɟ� ɚɧɤɟɬɵ� ɫ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɟɦ� ɩɚɫɩɨɪɬɧɵɯ� ɞɚɧɧɵɯ 

ɪɟɫɩɨɧɞɟɧɬɚ 
Ⱥɧɨɧɢɦɧɵɣ ɉɪɨɜɟɞɟɧɢɟ�ɚɧɤɟɬɢɪɨɜɚɧɢɹ�ɛɟɡ�ɡɚɩɢɫɢ�ɩɚɫɩɨɪɬɧɵɯ�ɞɚɧɧɵɯ  
Ɉɬɤɪɵɬɵɣ  Ɉɬɜɟɬɵ�ɧɚ�ɥɸɛɵɟ�ɜɨɩɪɨɫɵ�ɛɟɡ�ɨɝɪɚɧɢɱɟɧɢɣ 
Ɂɚɤɪɵɬɵɣ  ɋɨɫɬɚɜɥɟɧɢɟ�ɜɨɩɪɨɫɨɜ�ɫ�ɜɨɡɦɨɠɧɵɦɢ�ɨɬɜɟɬɚɦɢ 

ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɷɤɫɩɟɪɬɧɵɯ�ɦɟɬɨɞɨɜ�ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ� ɤɨɷɮɮɢɰɢɟɧ-
ɬɵ�ɜɟɫɨɦɨɫɬɢ ɡɧɚɱɟɧɢɣ�ɟɞɢɧɢɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɤɚɱɟɫɬɜɚ (ɬɚɛɥɢɰɚ 4). 
Таблица 4 – Ɋɚɫɱɟɬ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɜɟɫɨɦɨɫɬɢ�ɡɧɚɱɟɧɢɣ�ɟɞɢɧɢɱɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ 

Ɏɨɪɦɭɥɚ�ɪɚɫɱɟɬɚ Ɉɫɨɛɟɧɧɨɫɬɢ�ɩɪɢɦɟɧɟɧɢɹ 
ɉɨ�ɫɪɟɞɧɟɦɭ�ɚɪɢɮɦɟɬɢɱɟɫɤɨɦɭ 

å
=

=
l

i
ii pqQ

1

 
ȿɞɢɧɢɱɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɨɞɧɨɪɨɞɧɵ, ɚ� ɪɚɡ-
ɛɪɨɫ�ɦɟɠɞɭ�ɫɥɚɝɚɟɦɵɦɢ�ɧɟɡɧɚɱɢɬɟɥɟɧ 

ɉɨ�ɫɪɟɞɧɟɦɭ�ɝɚɪɦɨɧɢɱɟɫɤɨɦɭ 

å
=

= l

i i

i

p
q

Q

1

1
 Ɋɚɡɛɪɨɫ�ɦɟɠɞɭ� ɫɥɚɝɚɟɦɵɦɢ�ɧɟɫɤɨɥɶɤɨ�ɛɨ-

ɥɟɟ�ɡɧɚɱɢɬɟɥɟɧ 

ɉɨ�ɫɪɟɞɧɟɦɭ�ɤɜɚɞɪɚɬɢɱɟɫɤɨɦɭ 

å
=

=
l

i
ii pqQ

1

22  
Ɂɧɚɱɢɬɟɥɶɧɵɣ�ɪɚɡɛɪɨɫ�ɦɟɠɞɭ�ɫɥɚɝɚɟɦɵɦɢ 

ɉɨ�ɫɪɟɞɧɟɦɭ�ɝɟɨɦɟɬɪɢɱɟɫɤɨɦɭ 

Õ
=

=
l

i

q
i

ipQ
1

 
ɇɟɨɞɧɨɪɨɞɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ� ɤɚɱɟɫɬɜɚ, ɢɦɟ-
ɸɳɢɟ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɪɚɡɛɪɨɫ 

ɉɪɢɦɟɱɚɧɢɟ – qi – ɜɟɫɨɜɵɟ�ɤɨɷɮɮɢɰɢɟɧɬɵ (0,0í1,0); pi – ɨɬɧɨɫɢɬɟɥɶɧɵɣ�ɩɨɤɚɡɚ-
ɬɟɥɶ. 

ɉɪɢ�ɨɰɟɧɤɟ� ɭɪɨɜɧɹ� ɤɚɱɟɫɬɜɚ� ɷɤɫɩɟɪɬɧɵɣ�ɦɟɬɨɞ�ɢɫɩɨɥɶɡɭɟɬɫɹ� ɞɥɹ� ɪɟɲɟ-
ɧɢɹ�ɞɪɭɝɢɯ�ɡɚɞɚɱ, ɧɚɩɪɢɦɟɪ, ɜɵɛɨɪɚ�ɧɨɦɟɧɤɥɚɬɭɪɵ�ɫɜɨɣɫɬɜ�ɢ�ɬ. ɩ. Ɋɟɡɭɥɶɬɚ-
ɬɨɦ� ɷɤɫɩɟɪɬɧɨɝɨ� ɦɟɬɨɞɚ� ɜɫɟɝɞɚ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ� ɨɰɟɧɤɢ, 
ɨɛɵɱɧɨ�ɜɵɪɚɠɚɟɦɵɟ�ɜ�ɛɚɥɥɚɯ. ɗɬɢ�ɪɟɡɭɥɶɬɚɬɵ�ɜɫɟɝɞɚ�ɡɚɜɢɫɹɬ�ɨɬ�ɤɜɚɥɢɮɢɤɚ-
ɰɢɢ�ɷɤɫɩɟɪɬɨɜ�ɬɚɤ�ɠɟ,  ɤɚɤ�ɬɨɱɧɨɫɬɶ�ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ�ɦɟɬɨɞɚ�ɡɚɜɢɫɢɬ�ɨɬ�ɬɨɱ-
ɧɨɫɬɢ�ɢɫɩɨɥɶɡɭɟɦɵɯ�ɫɪɟɞɫɬɜ�ɢɡɦɟɪɟɧɢɣ. 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɵɣ�ɦɟɬɨɞ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɭɫɬɪɨɣɫɬɜ�ɢɥɢ�ɭɫɥɭɝɢ� ɨɫɧɨ-
ɜɚɧ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɩɟɰɢɚɥɶɧɨɣ�ɬɚɛɥɢɰɵ�ɛɟɡɪɚɡɦɟɪɧɵɯ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ 
Kij, ɩɪɟɞɥɨɠɟɧɧɨɣ�ɏɚɪɪɢɧɝɬɨɧɨɦ (ɬɚɛɥɢɰɚ 5). 
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Таблица 5 – Ɍɚɛɥɢɰɚ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɏɚɪɪɢɧɝɬɨɧɚ 
Ƚɪɚɞɚɰɢɹ�ɡɧɚɱɟɧɢɣ�ɨɬɧɨɫɢɬɟɥɶɧɵɯ 

ɨɰɟɧɨɤ (ɤɨɷɮɮɢɰɢɟɧɬɨɜ Kij) 
Ʉɚɱɟɫɬɜɟɧɧɚɹ�ɨɰɟɧɤɚ�ɡɧɚɱɟɧɢɣ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ Кij 

1,00 Ɇɚɤɫɢɦɚɥɶɧɵɣ 
1,00í0,80 ɉɪɟɜɨɫɯɨɞɧɵɣ 
0,80í0,63 ɏɨɪɨɲɢɣ 
0,63í0,40 ɇɟɞɨɫɬɚɬɨɱɧɨ�ɯɨɪɨɲɢɣ, ɧɨ�ɩɪɢɟɦɥɟɦɵɣ 
0,40í0,30 Ƚɪɚɧɢɱɧɚɹ�ɡɨɧɚ 
0,30í0,00 ɇɟɩɪɢɟɦɥɟɦɵɣ 
0,00 ɉɨɥɧɨɫɬɶɸ�ɧɟɩɪɢɟɦɥɟɦɵɣ 

ȼ�ɦɟɬɨɞɢɤɟ�ɏɚɪɪɢɧɝɬɨɧɚ�ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ�ɡɚɜɢɫɢɦɨɫɬɶ�ɨɰɟɧɤɢ�ɨɬ�ɩɨɤɚ-
ɡɚɬɟɥɹ�ɫɜɨɣɫɬɜɚ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɣ�ɮɭɧɤɰɢɟɣ. 

ɇɚ�ɨɫɧɨɜɟ�ɜɵɩɨɥɧɟɧɧɨɝɨ�ɚɧɚɥɢɡɚ�ɫɨɩɨɫɬɚɜɢɦ�ɨɫɧɨɜɧɵɟ�ɦɟɬɨɞɵ�ɤɜɚɥɢ-
ɦɟɬɪɢɢ�ɫ�ɰɟɥɶɸ�ɢɯ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢ�ɨɰɟɧɤɟ�ɤɚɱɟɫɬɜɚ�ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɚɫɫɚɠɢɪɨɜ (ɬɚɛɥɢɰɚ 6). 
Таблица 6 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ�ɨɫɧɨɜɧɵɯ�ɦɟɬɨɞɨɜ�ɤɜɚɥɢɦɟɬɪɢɢ 

Ɇɟɬɨɞ 
ɤɜɚɥɢɦɟɬɪɢɢ Ɉɫɨɛɟɧɧɨɫɬɢ ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ɇɟɬɨɞ 
ɷɤɫɩɟɪɬɧɵɯ 
ɨɰɟɧɨɤ 
�ɷɤɫɩɟɪɬɢɡɚ) 
 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ�ɧɚ-
ɭɱɧɨ�ɨɛɨɫɧɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɨɜɟ-
ɞɟɧɢɹ�ɜɫɟɯ�ɷɬɚɩɨɜ 
ɷɤɫɩɟɪɬɢɡɵ, ɨɛɟɫɩɟ-
ɱɢɜɚɸɳɟɣ�ɧɚɢɛɨɥɶ-
ɲɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɚɛɨɬɵ�ɧɚ�ɤɚɠɞɨɦ�ɢɡ 
ɷɬɚɩɨɜ 

ɋɢɧɬɟɡ�ɨɩɵɬɚ�ɢ 
ɢɧɬɭɢɰɢɢ� ɞɥɹ 
ɩɨɥɭɱɟɧɢɹ� ɧɨ-
ɜɨɝɨ�ɡɧɚɧɢɹ 

Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ�ɢ 
ɧɚɞɟɠɧɨɫɬɶ�ɪɟ-
ɡɭɥɶɬɚɬɨɜ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹ�ɡɚɜɢɫɹɬ�ɨɬ 
ɤɨɦɩɟɬɟɧɬɧɨɫɬɢ�ɢ 
ɨɛɴɟɤɬɢɜɧɨɫɬɢ 
ɩɪɢɜɥɟɤɚɟɦɨɝɨ 
ɷɤɫɩɟɪɬɚ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɟɧɢɹ� ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɨɣ 
ɨɰɟɧɤɢ  

ɋɭɛɴɟɤɬɢɜɧɨɫɬɶ 
ɦɟɬɨɞɚ  

Ʉɚɱɟɫɬɜɟɧɧɚɹ 
ɩɪɢɪɨɞɚ� ɫɬɚɬɢ-
ɫɬɢɱɟɫɤɢɯ� ɫɜɟ-
ɞɟɧɢɣ� ɢɥɢ� ɩɨ-
ɤɚɡɚɬɟɥɟɣ  

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɩɪɨɰɟɞɭɪɵ�ɫɛɨɪɚ 
ɫɬɪɭɤɬɭɪɢɪɨɜɚɧ-
ɧɨɣ�ɢ�ɦɧɨɝɨɮɚɤ-
ɬɨɪɧɨɣ�ɢɧɮɨɪɦɚ-
ɰɢɢ 

Ȼɵɫɬɪɨɬɚ�ɩɨ-
ɥɭɱɟɧɢɹ�ɪɟ-
ɡɭɥɶɬɚɬɨɜ 

ɉɨɬɪɟɛɧɨɫɬɶ�ɜ 
ɩɪɨɮɢɥɶɧɵɯ�ɢ 
ɜɵɫɨɤɨɤɜɚɥɢɮɢ-
ɰɢɪɨɜɚɧɧɵɯ�ɫɩɟ-
ɰɢɚɥɢɫɬɚɯ�ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ�ɫɢɫ-
ɬɟɦɧɨɝɨ�ɨɩɪɨɫɚ 
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Окончание таблицы 6 
Ɇɟɬɨɞ 

ɤɜɚɥɢɦɟɬɪɢɢ Ɉɫɨɛɟɧɧɨɫɬɢ ɉɪɟɢɦɭɳɟɫɬɜɚ ɇɟɞɨɫɬɚɬɤɢ 

Ɇɟɬɨɞ  
ɚɧɤɟɬɢɪɨɜɚɧɢɹ 
�ɫɬɚɬɢɫɬɢɱɟɫɤɢɣ 
ɦɟɬɨɞ) 

Ɏɨɪɦɚɥɢɡɚɰɢɹ� ɦɟɬɨɞɚ 
ɫɛɨɪɚ� ɫɨɰɢɚɥɶɧɨɣ� ɢɧ-
ɮɨɪɦɚɰɢɢ 

Ɉɩɟɪɚɬɢɜɧɵɣ 
ɚɧɚɥɢɡ� ɫɨɫɬɨɹ-
ɧɢɹ� ɢ� ɬɟɧɞɟɧ-
ɰɢɢ� ɢɡɦɟɧɟɧɢɹ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɫɨɡɧɚɧɢɹ� ɛɨɥɶ-
ɲɢɯ� ɝɪɭɩɩ� ɥɸ-
ɞɟɣ 

Ɂɚɜɢɫɢɦɨɫɬɶ� ɤɚ-
ɱɟɫɬɜɚ� ɩɨɥɭɱɚɟ-
ɦɨɣ� ɢɧɮɨɪɦɚɰɢɢ 
ɨɬ� ɜɨɫɩɪɢɹɬɢɹ 
ɬɟɤɫɬɚ� ɚɧɤɟɬɵ 
ɪɟɫɩɨɧɞɟɧɬɨɦ, ɚ 
ɬɚɤɠɟ� ɨɬ� ɚɤ-
ɤɭɪɚɬɧɨɫɬɢ� ɢ 
ɜɧɢɦɚɬɟɥɶɧɨɫɬɢ 
ɪɟɫɩɨɧɞɟɧɬɚ� ɩɪɢ 
ɡɚɩɨɥɧɟɧɢɢ� ɚɧɤɟ-
ɬɵ 

Ɏɢɤɫɢɪɨɜɚɧɢɟ� ɹɜɥɟ-
ɧɢɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɟɝɨ 
ɪɚɡɜɢɬɢɹ� ɢ� ɩɪɨɜɟɪɤɚ 
ɩɨɥɭɱɟɧɧɵɯ� ɤɨɧɰɟɩ-
ɬɭɚɥɶɧɵɯ� ɩɨɫɬɪɨɟ-
ɧɢɣ 

Ⱦɢɮɮɟɪɟɧɰɢɚɥɶ-
ɧɵɣ�ɦɟɬɨɞ�ɨɰɟɧ-
ɤɢ�ɤɚɱɟɫɬɜɚ 

Ɉɰɟɧɤɚ� ɤɚɱɟɫɬɜɚ 
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɧɚ� ɨɫ-
ɧɨɜɟ� ɧɟɫɤɨɥɶɤɢɯ 
ɧɚɢɛɨɥɟɟ� ɡɧɚɱɢɦɵɯ 
ɫɜɨɣɫɬɜ� ɨɛɴɟɤɬɚ, ɭɫ-
ɥɨɜɧɨ� ɪɚɫɫɦɚɬɪɢ-
ɜɚɟɦɵɯ� ɤɚɤ� ɪɚɜɧɨ-
ɡɧɚɱɧɵɟ 

ɍɧɢɜɟɪɫɚɥɶ-
ɧɨɫɬɶ� ɩɪɢɦɟ-
ɧɟɧɢɹ, ɩɪɨɫɬɨɬɚ 
ɪɚɫɱɟɬɨɜ 

Ɍɨɱɧɨɫɬɶ� ɨɰɟɧɤɢ 
ɤɚɱɟɫɬɜɚ� ɡɚɜɢɫɢɬ 
ɨɬ� ɜɟɥɢɱɢɧɵ� ɢɡ-
ɦɟɧɟɧɢɹ� ɜɥɢɹɸ-
ɳɢɯ�ɮɚɤɬɨɪɨɜ  

Ɇɟɬɨɞ�ɢɧɬɟ-
ɝɪɚɥɶɧɨɣ�ɨɰɟɧɤɢ 
ɭɪɨɜɧɹ�ɤɚɱɟɫɬɜɚ 

Ɉɛɨɛɳɟɧɧɵɣ� ɩɨɤɚ-
ɡɚɬɟɥɶ� ɤɚɱɟɫɬɜɚ� ɩɟ-
ɪɟɯɨɞɧɨɝɨ� ɩɪɨɰɟɫɫɚ, 
ɩɪɢ� ɷɬɨɦ� ɤɚɱɟɫɬɜɨ 
ɫɢɫɬɟɦɵ�ɨɰɟɧɢɜɚɟɬɫɹ 
ɫ� ɩɨɦɨɳɶɸ� ɱɢɫɥɚ, 
ɹɜɥɹɸɳɟɝɨɫɹ� ɢɧɬɟ-
ɝɪɚɥɨɦ� ɧɟɤɨɬɨɪɨɣ 
ɮɭɧɤɰɢɢ 

ɂɧɬɟɝɪɚɥɶɧɚɹ 
ɤɜɚɞɪɚɬɢɱɧɚɹ 
ɨɰɟɧɤɚ�ɩɪɢ-
ɝɨɞɧɚ�ɞɥɹ�ɥɸ-
ɛɵɯ�ɩɟɪɟɯɨɞ-
ɧɵɯ�ɩɪɨɰɟɫɫɨɜ 

ȼɟɥɢɱɢɧɚ� ɢɧɬɟ-
ɝɪɚɥɚ� ɩɪɟɞɫɬɚɜ-
ɥɹɟɬ� ɱɢɫɥɨ,  ɤɨ-
ɬɨɪɨɟ� ɧɢɱɟɝɨ� ɧɟ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬ� ɜ 
ɩɟɪɟɯɨɞɧɨɦ� ɩɪɨ-
ɰɟɫɫɟ, ɚ� ɬɨɥɶɤɨ 
ɤɨɧɤɪɟɬɧɵɟ� ɩɨ-
ɤɚɡɚɬɟɥɢ�ɤɚɱɟɫɬɜɚ 

Ɉɰɟɧɤɚ�ɭɪɨɜɧɹ 
ɤɚɱɟɫɬɜɚ�ɩɨ�ɷɤɨ-
ɧɨɦɢɱɟɫɤɨɣ�ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ 

ɇɚɢɛɨɥɟɟ�ɩɨɥɧɵɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ�ɩɨ-
ɤɚɡɚɬɟɥɶ, ɩɨɡɜɨɥɹɸ-
ɳɢɣ�ɜ�ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ�ɜɫɟɫɬɨɪɨɧɧɟ 
ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶ�ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦɵɣ�ɩɪɨɟɤɬ  

Ɋɚɫɱɟɬ�ɩɨ�ɞɚɧ-
ɧɵɦ�ɛɭɯɝɚɥ-
ɬɟɪɫɤɨɣ�ɨɬɱɟɬ-
ɧɨɫɬɢ  

Ɇɟɬɨɞ «ɢɝɧɨɪɢ-
ɪɭɟɬ» ɞɟɧɟɠɧɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ�ɩɨ-
ɫɥɟ�ɢɫɬɟɱɟɧɢɹ 
ɫɪɨɤɚ�ɨɤɭɩɚɟɦɨ-
ɫɬɢ�ɩɪɨɟɤɬɚ 

Ɉɰɟɧɤɚ�ɩɪɢ-
ɛɵɥɶɧɨɫɬɢ�ɩɪɨ-
ɟɤɬɚ  
 

ɉɪɨɟɤɬɵ�ɫ�ɪɚɜ-
ɧɵɦɢ�ɫɪɨɤɚɦɢ 
ɨɤɭɩɚɟɦɨɫɬɢ, ɧɨ 
ɪɚɡɥɢɱɧɨɣ�ɜɪɟ-
ɦɟɧɧɨɣ�ɫɬɪɭɤɬɭ-
ɪɨɣ�ɞɨɯɨɞɨɜ 
ɩɪɢɡɧɚɸɬɫɹ�ɪɚɜ-
ɧɨɰɟɧɧɵɦɢ 
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Ⱥɧɚɥɢɡ�ɨɫɧɨɜɧɵɯ�ɦɟɬɨɞɨɜ�ɤɜɚɥɢɦɟɬɪɢɢ�ɩɨɤɚɡɚɥ, ɱɬɨ�ɤɚɠɞɵɣ�ɢɡ�ɧɢɯ�ɦɨ-
ɠɟɬ�ɛɵɬɶ�ɩɪɢɦɟɧɟɧ�ɞɥɹ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫ-
ɫɚɠɢɪɨɜ�ɜ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɧɢɢ.  

ȼɵɩɨɥɧɢɦ� ɨɰɟɧɤɭ� ɤɚɱɟɫɬɜɚ� ɩɟɪɟɜɨɡɤɢ� ɩɚɫɫɚɠɢɪɨɜ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɫɨ-
ɨɛɳɟɧɢɢ�ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɚɯ� ɬɪɚɧɫɩɨɪɬɚ�ɧɚ� ɨɫɧɨɜɟ� ɤɜɚɥɢɦɟɬɪɢɱɟɫɤɢɯ�ɦɟ-
ɬɨɞɨɜ�ɢɫɯɨɞɹ�ɢɡ�ɚɧɚɥɢɡɚ�ɫɬɪɭɤɬɭɪɵ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ�ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ 
ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ (ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 – ɋɬɪɭɤɬɭɪɚ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ�ɩɨ�ɜɢɞɚɦ 

ɬɪɚɧɫɩɨɪɬɚ�ɜ  2020 ɝɨɞɭ (ɜ�ɩɪɨɰɟɧɬɚɯ�ɤ�ɢɬɨɝɭ) 

ɇɚɢɛɨɥɶɲɢɣ�ɭɞɟɥɶɧɵɣ�ɜɟɫ�ɜ� ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɩɪɢ-
ɯɨɞɢɥɫɹ�ɧɚ�ɚɜɬɨɛɭɫɧɵɣ (57,7 %) ɢ�ɬɪɨɥɥɟɣɛɭɫɧɵɣ (20,7 %) ɬɪɚɧɫɩɨɪɬ, ɞɨɥɹ 
ɜɨɡɞɭɲɧɨɝɨ, ɜɧɭɬɪɟɧɧɟɝɨ� ɜɨɞɧɨɝɨ� ɢ� ɬɚɤɫɨɦɨɬɨɪɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɜ� ɨɛɳɟɦ 
ɨɛɴɟɦɟ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ, ɤɚɤ�ɢ�ɜ�ɩɪɟɞɵɞɭɳɢɟ�ɝɨɞɵ, ɨɫɬɚɜɚɥɚɫɶ�ɧɟɡɧɚ-
ɱɢɬɟɥɶɧɨɣ.  ȼ�ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɩɚɫɫɚɠɢɪɨɨɛɨɪɨɬɚ�ɧɚɢɛɨɥɶɲɢɣ� ɭɞɟɥɶɧɵɣ� ɜɟɫ 
ɩɪɢɯɨɞɢɥɫɹ�ɧɚ�ɚɜɬɨɛɭɫɧɵɣ (39,6 %) ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ (33,8 %) ɬɪɚɧɫɩɨɪɬ. 
ɇɚ�ɧɚɱɚɥɨ 2020 ɝɨɞɚ�ɜ�ɪɟɫɩɭɛɥɢɤɟ�ɛɨɥɟɟ 9 ɬɵɫ. ɚɜɬɨɛɭɫɨɜ�ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚ-
ɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɢ� ɩɟɪɟɜɨɡɤɢ� ɧɚ 5175 ɚɜɬɨɛɭɫɧɵɯ� ɦɚɪɲɪɭɬɚɯ, ɩɪɨɬɹɠɟɧ-
ɧɨɫɬɶ�ɤɨɬɨɪɵɯ�ɫɨɫɬɚɜɢɥɚ 249,5 ɬɵɫ. ɤɦ. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɟɪɟɜɨɡɤɢ�ɩɚɫɫɚɠɢɪɨɜ�ɜ 
ɪɟɝɭɥɹɪɧɨɦ�ɫɨɨɛɳɟɧɢɢ�ɨɫɭɳɟɫɬɜɥɹɥɢ�ɛɨɥɟɟ 850 ɚɜɬɨɛɭɫɨɜ�ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɟɣ.  

Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɦɟɫɬɨ�ɜ�ɫɬɪɭɤɬɭɪɟ�ɩɟɪɟɜɨɡɨɤ�ɩɚɫɫɚɠɢɪɨɜ�ɡɚɧɢɦɚɟɬ�ɝɨɪɨɞ-
ɫɤɨɣ�ɷɥɟɤɬɪɢɱɟɫɤɢɣ�ɬɪɚɧɫɩɨɪɬ. ɇɚ�ɧɚɱɚɥɨ 2020 ɝɨɞɚ�ɜ�ɪɟɫɩɭɛɥɢɤɟ�ɧɚɫɱɢɬɵ-
ɜɚɥɨɫɶ�ɨɤɨɥɨ 2000 ɬɪɨɥɥɟɣɛɭɫɨɜ, 300 ɬɪɚɦɜɚɟɜ�ɢ�ɛɨɥɟɟ 340 ɜɚɝɨɧɨɜ�ɦɟɬɪɨ-
ɩɨɥɢɬɟɧɚ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ�ɬɪɨɥɥɟɣɛɭɫɧɵɯ�ɥɢɧɢɣ�ɜ�ɨɞɧɨɩɭɬɧɨɦ�ɢɫɱɢɫɥɟɧɢɢ 
ɫɨɫɬɚɜɢɥɚ 1519,3 ɤɦ, ɬɪɚɦɜɚɣɧɵɯ�ɩɭɬɟɣ – 157,5 ɤɦ. 

Ɍɪɚɦɜɚɹɦɢ� ɜ 2020 ɝɨɞɭ� ɩɟɪɟɜɟɡɟɧɨ� ɛɨɥɟɟ 85 ɦɥɧ� ɱɟɥɨɜɟɤ, ɬɪɨɥɥɟɣɛɭ-
ɫɚɦɢ – ɛɨɥɟɟ 508 ɦɥɧ�ɱɟɥɨɜɟɤ, ɦɟɬɪɨɩɨɥɢɬɟɧɨɦ – ɛɨɥɟɟ  400 ɦɥɧ�ɱɟɥɨɜɟɤ.  

ȼ 2020 ɝɨɞɭ�ɜ� ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɩɟɪɟɜɨɡɨɤ� ɩɚɫɫɚɠɢɪɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ 
ɬɪɚɧɫɩɨɪɬɨɦ� ɞɨɥɹ� ɩɟɪɟɜɨɡɨɤ� ɩɚɫɫɚɠɢɪɨɜ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɫɨɨɛɳɟɧɢɢ (ɪɟ-
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ɝɢɨɧɚɥɶɧɵɟ�ɥɢɧɢɢ) ɷɤɨɧɨɦɤɥɚɫɫɚ�ɫɨɫɬɚɜɢɥɚ�ɛɨɥɟɟ 80 %; ɜ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨ-
ɨɛɳɟɧɢɢ (ɪɟɝɢɨɧɚɥɶɧɵɟ� ɥɢɧɢɢ) ɛɢɡɧɟɫ�ɤɥɚɫɫɚ, ɦɟɠɪɟɝɢɨɧɚɥɶɧɨɦ� ɫɨɨɛ-
ɳɟɧɢɢ (ɦɟɠɪɟɝɢɨɧɚɥɶɧɵɟ�ɥɢɧɢɢ) ɷɤɨɧɨɦɤɥɚɫɫɚ�ɢ�ɛɢɡɧɟɫ�ɤɥɚɫɫɚ�í�ɛɨɥɟɟ 15 %; 
ɜ�ɦɟɠɞɭɧɚɪɨɞɧɨɦ�ɫɨɨɛɳɟɧɢɢ – ɛɨɥɟɟ 7 %; ɜ�ɝɨɪɨɞɫɤɨɦ�ɫɨɨɛɳɟɧɢɢ (ɝɨɪɨɞɫɤɢɟ 
ɥɢɧɢɢ) – 2 %. 

ɇɨɪɦɚ�ɧɚɩɨɥɧɟɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ 4í5 ɱɟɥ./ɦ3� ɩɨɥɚ� ɫɚɥɨɧɚ� ɬɪɚɧɫ-
ɩɨɪɬɧɨɣ�ɟɞɢɧɢɰɵ�ɨɛɵɱɧɨ�ɧɟ�ɜɵɞɟɪɠɢɜɚɟɬɫɹ. ȼ�ɱɚɫɵ�ɩɢɤ�ɧɚ 1 ɦ3 ɫɜɨɛɨɞɧɨɣ 
ɩɥɨɳɚɞɢ�ɩɨɥɚ�ɩɪɢɯɨɞɢɬɫɹ 8í10 ɱɟɥ. ɗɬɨ�ɜɵɡɵɜɚɟɬ�ɩɨɜɵɲɟɧɧɭɸ�ɬɪɚɧɫɩɨɪɬ-
ɧɭɸ�ɭɫɬɚɥɨɫɬɶ�ɢ�ɜɟɞɟɬ�ɤ�ɫɧɢɠɟɧɢɸ�ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ�ɬɪɭɞɚ�ɩɚɫɫɚɠɢɪɨɜ.  

Ɉɝɪɚɧɢɱɟɧɢɟ� ɩɪɨɜɨɡɧɨɣ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɨɞɜɢɠɧɨɣ� ɟɞɢɧɢɰɵ� ɩɪɢɜɨɞɢɬ� ɜ 
ɨɬɞɟɥɶɧɵɟ�ɱɚɫɵ�ɫɭɬɨɤ�ɢ�ɧɚ�ɨɬɞɟɥɶɧɵɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɥɢɛɨ�ɤ�ɩɟɪɟɩɨɥɧɟɧɢɸ 
ɫɚɥɨɧɨɜ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɟɞɢɧɢɰ, ɥɢɛɨ�ɤ�ɟɝɨ�ɩɟɪɟɝɪɭɡɤɟ. ɉɟɪɟɩɨɥɧɟɧɢɟ�ɭɯɭɞ-
ɲɚɟɬ� ɤɚɱɟɫɬɜɨ�ɩɨɟɡɞɨɤ�ɩɚɫɫɚɠɢɪɨɜ, ɚ�ɧɟɞɨɝɪɭɡɤɚ�ɩɨɧɢɠɚɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. ȼɨɡɧɢɤɚɟɬ�ɩɪɨɛɥɟɦɚ�ɫɨɢɡɦɟɪɟɧɢɹ�ɤɚɱɟ-
ɫɬɜɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɩɨɞɜɢɠ-
ɧɨɝɨ�ɫɨɫɬɚɜɚ (ɬɚɛɥɢɰɚ 7).  
Таблица 7 – ɉɪɢɨɪɢɬɟɬ�ɤɚɱɟɫɬɜɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ�ɤ�ɩɚɫɫɚɠɢɪ-

ɫɤɨɦɭ�ɬɪɚɧɫɩɨɪɬɭ 

ɉɨɤɚɡɚɬɟɥɶ 

ɉɚɫɫɚɠɢɪ-
ɫɤɢɣ�ɬɪɚɧɫ-
ɩɨɪɬ�ɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ 

ɉɨɟɡɞɤɢ�ɧɚ 
ɪɚɛɨɬɭ�ɢ 
ɭɱɟɛɭ 

ɉɨɟɡɞɤɢ�ɩɨ�ɫɥɭ-
ɠɟɛɧɵɦ�ɢ�ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɵɦ 
ɞɟɥɚɦ�ɢ�ɡɚ�ɩɨ-

ɤɭɩɤɚɦɢ 

Ɍɭɪɢɫɬɢɱɟɫɤɢɟ 
ɢ�ɷɤɫɤɭɪɫɢɨɧ-
ɧɵɟ�ɩɨɟɡɞɤɢ 

ɋɜɨɟɜɪɟɦɟɧ-
ɧɨɫɬɶ�ɩɪɢɛɵɬɢɹ 

 
1 

 
1 

 
3 

 
2 

Ɋɟɝɭɥɹɪɧɨɫɬɶ 
ɦɚɪɲɪɭɬɨɜ 

 
3 

 
4 

 
2 

 
4 

ɋɤɨɪɨɫɬɶ�ɞɜɢɠɟ-
ɧɢɹ 

 
4 

 
3 

 
6 

 
6 

Ȼɟɡɨɩɚɫɧɨɫɬɶ 
ɩɪɨɰɟɫɫɨɜ 

 
5 

 
6 

 
4 

 
3 

Ɍɪɚɧɫɩɨɪɬɧɚɹ 
ɞɨɫɬɭɩɧɨɫɬɶ 

 
6 

 
5 

 
5 

 
7 

Ʉɨɦɮɨɪɬ 
ɩɨɟɡɞɤɢ 

 
8 

 
8 

 
8 

 
8 

ɉɪɢ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɩɚɫɫɚɠɢɪɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ�ɧɟɡɚɜɢɫɢɦɨ� ɨɬ�ɰɟɥɢ 
ɩɨɟɡɞɤɢ� ɜɵɲɟ�ɜɫɟɝɨ� ɨɰɟɧɢɜɚɟɬɫɹ� ɬɨɱɧɨɫɬɶ� ɢ� ɫɜɨɟɜɪɟɦɟɧɧɨɫɬɶ� ɩɪɢɛɵɬɢɹ, ɚ 
ɧɢɠɟ�ɜɫɟɝɨ�í�ɫɬɨɢɦɨɫɬɶ�ɩɪɨɟɡɞɚ. ȼɫɟ�ɩɪɨɱɢɟ�ɬɪɟɛɭɟɦɵɟ�ɫɜɨɣɫɬɜɚ�ɪɚɫɩɨɥɚɝɚ-
ɸɬɫɹ�ɩɨ�ɪɚɡɧɨɦɭ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɫɬɢ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɰɟɥɢ 
ɩɨɟɡɞɤɢ. 

Ɇɨɧɢɬɨɪɢɧɝ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɜɵɩɨɥɧɟɧ�ɚɧɤɟɬɧɵɦ�ɢ 
ɬɚɛɥɢɱɧɵɦɢ� ɦɟɬɨɞɚɦɢ. Ɍɢɩ� ɜɵɛɨɪɤɢ� ɨɩɪɟɞɟɥɹɥɫɹ «ɝɧɟɡɞɨɜɵɦ» ɦɟɬɨɞɨɦ 
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�ɨɬɛɨɪ�ɜ�ɤɚɱɟɫɬɜɟ�ɟɞɢɧɢɰ�ɚɧɚɥɢɡɚ�ɧɟ�ɨɬɞɟɥɶɧɵɯ�ɥɸɞɟɣ, ɚ�ɝɪɭɩɩ (ɪɚɛɨɬɧɢ-
ɤɨɜ� ɢ� ɫɬɭɞɟɧɬɨɜ� ɭɧɢɜɟɪɫɢɬɟɬɚ). Ⱥɧɤɟɬɢɪɨɜɚɧɢɟ (ɩɢɫɶɦɟɧɧɵɣ� ɨɩɪɨɫ) ɡɚ-
ɤɥɸɱɚɥɨɫɶ�ɜ�ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦ�ɡɚɩɨɥɧɟɧɢɢ�ɚɧɤɟɬ, ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɯ�ɚɧɤɟ-
ɬɟɪɚɦɢ (ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ� ɝɪɭɩɩ). Ⱦɥɹ� ɩɪɨɜɟɞɟɧɢɹ� ɚɧɤɟɬɢɪɨɜɚɧɢɹ� ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ� ɚɧɤɟɬɚ� ɫ� ɜɨɩɪɨɫɚɦɢ, ɤɚɫɚɸɳɢɦɢɫɹ� ɦɚɪɲɪɭɬɚ� ɫɥɟɞɨɜɚɧɢɹ� ɢ 
ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ. 

ȼ�Ȼɟɥɚɪɭɫɢ�ɜ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɧɢɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ�ɬɪɚɧɫɩɨɪɬɚ 
�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɢ� ɚɜɬɨɦɨɛɢɥɶɧɨɦ) ɟɠɟɦɟɫɹɱɧɨ� ɩɟɪɟɜɨɡɢɬɫɹ� ɞɨ 2 ɦɥɧ 
ɩɚɫɫɚɠɢɪɨɜ. Ɉɞɧɚɤɨ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɦɚɫɫɨɜɵɣ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ, 
ɪɟɝɢɨɧɚɥɶɧɵɟ� ɩɟɪɟɜɨɡɤɢ� ɹɜɥɹɸɬɫɹ� ɭɛɵɬɨɱɧɵɦɢ� ɞɥɹ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɩɪɟɞ-
ɩɪɢɹɬɢɣ. ɉɪɢ�ɷɬɨɦ�ɩɪɢɧɢɦɚɟɦɵɟ�ɦɟɪɵ�ɩɨ�ɥɢɤɜɢɞɚɰɢɢ�ɢɯ�ɭɛɵɬɨɱɧɨɫɬɢ�ɫɜɨ-
ɞɹɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɤ� ɭɫɬɪɚɧɟɧɢɸ�ɛɟɡɛɢɥɟɬɧɨɝɨ�ɩɪɨɟɡɞɚ, ɫɭɛɫɢɞɢɪɨɜɚɧɢɸ�ɢɡ 
ɦɟɫɬɧɵɯ�ɛɸɞɠɟɬɨɜ�ɨɛɥɚɫɬɟɣ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɢ�ɭɜɟɥɢɱɟɧɢɸ�ɫɬɨɢɦɨ-
ɫɬɢ�ɩɪɨɟɡɞɚ�ɩɚɫɫɚɠɢɪɨɜ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɰɟɥɨɦ�ɤɚɱɟɫɬɜɚ�ɩɟɪɟɜɨɡɨɤ. ɗɬɢ�ɦɟ-
ɪɵ� ɧɟ� ɞɚɸɬ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɨɥɠɧɨɝɨ� ɷɮɮɟɤɬɚ. Ȼɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɟɦ�ɜ�ɩɨɜɵɲɟɧɢɢ�ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ�ɪɟɝɢɨɧɚɥɶɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɹɜɥɹ-
ɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɨɟ� ɭɥɭɱɲɟɧɢɟ� ɭɫɥɨɜɢɣ� ɩɪɨɟɡɞɚ� ɢ� ɤɚɱɟɫɬɜɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɩɚɫɫɚɠɢɪɨɜ [3, 4, 11]. 

Ɇɢɪɨɜɚɹ� ɫɬɚɬɢɫɬɢɤɚ� ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɞɨɥɹ� ɭɫɥɭɝ� ɡɚ� ɩɪɨɲɟɞɲɢɟ 25 ɥɟɬ 
ɭɜɟɥɢɱɢɥɚɫɶ�ɜ�ɜɚɥɨɜɨɦ�ɧɚɰɢɨɧɚɥɶɧɨɦ�ɩɪɨɞɭɤɬɟ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧ�ɫ 54 ɞɨ 65 %, 
ɪɚɡɜɢɜɚɸɳɢɯɫɹ�ɫɬɪɚɧ – ɫ 40 ɞɨ 50 %. ɋɟɪɜɢɫɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɜ�ɷɬɢɯ�ɫɬɪɚɧɚɯ 
ɨɱɟɧɶ�ɲɢɪɨɤɨ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɨ� ɢ� ɱɚɫɬɨ�ɩɪɟɜɪɚɳɚɟɬɫɹ� ɜ� ɫɚɦɨɫɬɨɹɬɟɥɶɧɭɸ�ɨɬ-
ɪɚɫɥɶ� ɷɤɨɧɨɦɢɤɢ, ɩɪɢɧɨɫɹ� ɜ� ɤɚɡɧɭ� ɝɨɫɭɞɚɪɫɬɜɚ� ɞɨ 30 % ɨɬ� ɨɛɳɟɝɨ� ɨɛɴɟɦɚ 
ɩɪɢɛɵɥɢ. ȼ�ɧɟɤɨɬɨɪɵɯ�ɨɬɪɚɫɥɹɯ�ɩɪɢɛɵɥɶ�ɨɬ�ɫɟɪɜɢɫɧɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɞɨɫɬɢ-
ɝɚɟɬ 50 %, ɩɪɢ� ɷɬɨɦ� ɡɚɞɟɣɫɬɜɨɜɚɧɨ� ɞɨ 25 % ɨɬ� ɨɫɧɨɜɧɨɝɨ� ɩɟɪɫɨɧɚɥɚ, ɨɛɟɫ-
ɩɟɱɢɜɚɸɳɟɝɨ� ɩɟɪɟɜɨɡɤɢ, ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɯɨɪɨɲɟɣ� ɛɚɡɨɣ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɚɤ-
ɬɢɜɧɨɣ� ɪɨɥɢ� ɦɨɥɨɞɟɠɢ� ɜ� ɫɮɟɪɟ� ɭɫɥɭɝ, ɚ� ɬɚɤɠɟ� ɭɜɟɥɢɱɟɧɢɹ� ɞɨɯɨɞɨɜ� ɢ 
ɩɨɜɵɲɟɧɢɹ�ɭɪɨɜɧɹ�ɠɢɡɧɢ�ɧɚɫɟɥɟɧɢɹ. 

Ɉɞɧɚɤɨ� ɫɟɝɨɞɧɹ, ɤɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɚɧɚɥɢɡ� ɨɩɪɨɫɨɜ, ɡɧɚɱɢɬɟɥɶɧɚɹ� ɱɚɫɬɶ 
ɩɚɫɫɚɠɢɪɨɜ� ɧɟ� ɭɞɨɜɥɟɬɜɨɪɟɧɚ� ɭɫɥɨɜɢɹɦɢ� ɩɪɨɟɡɞɚ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɫɨɨɛɳɟ-
ɧɢɢ� ɩɨ� ɫɤɨɪɨɫɬɢ, ɪɚɫɩɢɫɚɧɢɸ� ɩɨɟɡɞɨɜ, ɫɟɪɜɢɫɭ� ɢ� ɤɨɦɮɨɪɬɭ. ɉɪɢɱɟɦ� ɡɚ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɟ�ɫɜɨɢɯ�ɩɨɬɪɟɛɧɨɫɬɟɣ�ɜ�ɤɨɦɮɨɪɬɟ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ�ɛɨɥɟɟ 30 % ɩɚɫɫɚɠɢɪɨɜ�ɝɨɬɨɜɵ�ɩɥɚɬɢɬɶ�ɜɵɲɟ�ɧɚ 20–30 % ɫɭɳɟɫɬɜɭɸ-
ɳɟɣ�ɰɟɧɵ�ɛɢɥɟɬɚ�ɧɚ�ɩɪɨɟɡɞ�ɜ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɧɢɢ. ȼ�ɷɬɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ, ɤɚɤ� ɢ� ɚɜɬɨɦɨɛɢɥɶɧɵɣ� ɬɪɚɧɫɩɨɪɬ, ɫɟɝɨɞɧɹ� ɪɚɛɨɬɚɟɬ� ɧɟ-
ɞɨɫɬɚɬɨɱɧɨ [2, 6, 12]. 

Ʉɚɱɟɫɬɜɟɧɧɨɟ� ɨɛɫɥɭɠɢɜɚɧɢɟ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɩɚɫɫɚɠɢɪɫɤɨɦ� ɫɨɨɛɳɟɧɢɢ 
ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ�ɬɪɚɧɫɩɨɪɬɚ�ɪɟɫɩɨɧɞɟɧɬɚɦɢ�ɩɪɟɞɫɬɚɜɥɟɧɨ 12 ɜɚɪɢɚɧɬɚɦɢ 
ɨɬɜɟɬɨɜ (ɬɚɛɥɢɰɚ 8). 
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Таблица 8 – Ɉɩɪɟɞɟɥɟɧɢɟ� ɤɚɱɟɫɬɜɟɧɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ                     
ɫɨɨɛɳɟɧɢɢ�ɧɚ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɚɯ�ɬɪɚɧɫɩɨɪɬɚ  

Ʉɚɱɟɫɬɜɟɧ-
ɧɵɣ 

ɩɪɢɡɧɚɤ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɋɬɟɩɟɧɶ�ɭɞɨɜɥɟɬɜɨɪɟɧɧɨɫɬɢ�ɫɩɪɨɫɚ,  % 
ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 

ɬɪɚɧɫɩɨɪɬ 
Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 

ɬɪɚɧɫɩɨɪɬ 
Ʉɨɦɮɨɪɬ  
ɩɨɟɡɞɤɢ  

ɋɤɨɪɨɫɬɶ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ�ɩɪɨɟɡɞɚ 

 
34 

 
46 

ɍɞɨɛɫɬɜɨ�ɤɨɧɫɬɪɭɤɰɢɢ�ɫɢ-
ɞɟɧɢɣ�ɜ�ɜɚɝɨɧɟ (ɫɚɥɨɧɟ) 

 
42 

 
52 

ɇɚɥɢɱɢɟ�ɫɜɨɛɨɞɧɵɯ�ɦɟɫɬ�ɢ 
ɨɬɫɭɬɫɬɜɢɟ�ɩɟɪɟɩɨɥɧɟɧɢɹ 
ɜɚɝɨɧɚ (ɫɚɥɨɧɚ) ɜ�ɱɚɫɵ�ɩɢɤ 

 
 

28 

 
 

33 
ɋɚɧɢɬɚɪɧɨ�ɝɢɝɢɟɧɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ 

 
36 

 
31 

ȼɨɡɦɨɠɧɨɫɬɶ�ɩɢɬɚɧɢɹ 23 68 
Ȼɥɚɝɨɩɪɢɹɬɧɵɣ�ɬɟɦɩɟɪɚ-
ɬɭɪɧɵɣ�ɪɟɠɢɦ 

 
37 

 
45 

Ɇɭɡɵɤɚɥɶɧɨɟ�ɫɨɩɪɨɜɨɠɞɟ-
ɧɢɟ�ɩɨɟɡɞɤɢ�ɢ�ɧɚɥɢɱɢɟ�ɜɢ-
ɞɟɨɫɚɥɨɧɚ 

 
 

13 

 
 

27 
ɇɚɥɢɱɢɟ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɩɟ-
ɪɟɞɜɢɠɟɧɢɢ�ɩɨ�ɦɚɪɲɪɭɬɭ 
ɫɥɟɞɨɜɚɧɢɹ 

 
 

73 

 
 

82 
Ɉɪɝɚɧɢɡɚɰɢɹ  
ɬɪɚɧɫɩɨɪɬɧɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɩɚɫ-
ɫɚɠɢɪɨɜ�ɞɨ�ɦɟɫɬɚ�ɧɚɡɧɚɱɟ-
ɧɢɹ 

 
 

94 

 
 

74 
Ɇɢɧɢɦɚɥɶɧɨɟ�ɪɚɫɫɬɨɹɧɢɟ 
�ɜɪɟɦɹ) ɩɨɞɯɨɞɚ�ɤ�ɨɫɬɚɧɨ-
ɜɨɱɧɨɦɭ�ɩɭɧɤɬɭ 

 
 

68 

 
 

77 
ɋɟɪɜɢɫɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ 26 34 
ɉɪɢɟɦɥɟɦɨɟ�ɪɚɫɩɢɫɚɧɢɟ 
ɞɜɢɠɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨ-
ɟɡɞɨɜ 

 
 

58 

 
 

52 
Ɇɢɧɢɦɚɥɶɧɚɹ�ɫɬɨɢɦɨɫɬɶ 
ɩɪɨɟɡɞɚ 

 
64 

 
55 

ɉɪɨɜɟɞɟɧɧɵɣ� ɚɧɚɥɢɡ, ɩɨɤɚɡɚɥ, ɱɬɨ� ɤɚɱɟɫɬɜɨ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ�ɩɨ�ɨɰɟɧɤɟ�ɪɟɫɩɨɧɞɟɧɬɨɜ, ɜɤɥɸɱɚɸɳɟɝɨ�ɜ�ɫɟɛɹ�ɤɨɦɮɨɪɬ�ɢ�ɨɪɝɚɧɢɡɚɰɢɸ 
ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ, ɜ� ɨɫɧɨɜɧɨɦ� ɧɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɨɠɢɞɚɧɢɹɦ� ɩɨ-
ɬɪɟɛɢɬɟɥɹ. Ɉɛɨɡɧɚɱɟɧɧɵɟ� ɩɨɤɚɡɚɬɟɥɢ�ɹɜɥɹɸɬɫɹ� ɫɟɝɨɞɧɹ�ɞɨɫɬɚɬɨɱɧɨ�ɜɨɫɬɪɟ-
ɛɨɜɚɧɧɵɦɢ� ɜ� ɪɟɝɢɨɧɚɥɶɧɨɦ� ɫɨɨɛɳɟɧɢɢ� ɧɚ� ɪɚɡɥɢɱɧɵɯ� ɜɢɞɚɯ� ɬɪɚɧɫɩɨɪɬɚ� ɢ 
ɩɪɢɨɛɪɟɬɚɸɬ�ɞɥɹ�ɟɝɨ�ɤɨɦɦɟɪɱɟɫɤɨɝɨ�ɭɫɩɟɯɚ�ɜɫɺ�ɛɨɥɶɲɟɟ�ɡɧɚɱɟɧɢɟ, ɬɚɤ�ɤɚɤ, 
ɩɪɟɞɨɫɬɚɜɥɹɹ�ɨɫɧɨɜɧɭɸ�ɭɫɥɭɝɭ – «ɩɟɪɟɜɨɡɤɭ» í�ɢ�ɪɚɡɜɢɜɚɹ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ 
ɫɟɤɬɨɪ�ɭɫɥɭɝ�ɞɨ�ɧɚɱɚɥɚ�ɩɨɟɡɞɤɢ, ɜ�ɩɪɨɰɟɫɫɟ�ɟɟ�ɨɫɭɳɟɫɬɜɥɟɧɢɹ�ɢ�ɩɨ�ɩɪɢɛɵ-
ɬɢɢ�ɩɨɟɡɞɚ�ɢɥɢ�ɚɜɬɨɛɭɫɚ, ɬɪɚɧɫɩɨɪɬɧɨɟ�ɩɪɟɞɩɪɢɹɬɢɟ�ɢɦɟɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɩɨ-
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ɜɵɲɚɬɶ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɭɸ�ɰɟɧɧɨɫɬɶ�ɫɜɨɟɝɨ «ɩɪɨɞɭɤɬɚ», ɩɪɢɜɥɟɤɚɬɶ�ɧɚ�ɬɪɚɧɫ-
ɩɨɪɬ� ɧɨɜɵɯ� ɩɚɫɫɚɠɢɪɨɜ� ɢ� ɬɟɦ� ɫɚɦɵɦ� ɤɨɧɤɭɪɢɪɨɜɚɬɶ� ɫ� ɞɪɭɝɢɦɢ� ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɚ. ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɭɱɟɫɬɶ, ɱɬɨ� ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ� ɤɚɱɟɫɬɜɨ 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɯ�ɭɫɥɭɝ – ɨɫɧɨɜɧɚɹ�ɩɪɢɱɢɧɚ�ɨɛɪɚɳɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɤ�ɚɜɬɨ-
ɦɨɛɢɥɶɧɨɦɭ� ɢɥɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ� ɬɪɚɧɫɩɨɪɬɭ, ɧɚ� ɤɨɬɨɪɨɦ� ɫɬɨɢɦɨɫɬɶ 
ɩɪɨɟɡɞɚ�ɢɧɨɝɞɚ�ɜ 2 ɢ�ɛɨɥɟɟ�ɪɚɡɚ�ɜɵɲɟ, ɱɟɦ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ, ɢɥɢ�ɧɚɨɛɨ-
ɪɨɬ. Ɉɞɧɚɤɨ�ɚɜɬɨɦɨɛɢɥɶɧɵɣ�ɬɪɚɧɫɩɨɪɬ�ɨɩɟɪɚɬɢɜɧɨ�ɪɟɚɝɢɪɭɟɬ�ɧɚ�ɢɡɦɟɧɟɧɢɟ 
ɫɩɪɨɫɚ� ɧɚɫɟɥɟɧɢɹ� ɧɚ� ɭɫɥɭɝɭ, ɨɫɨɛɟɧɧɨ� ɜ� ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɟ� ɢ� ɩɪɚɡɞɧɢɱɧɵɟ 
ɞɧɢ, ɤɨɝɞɚ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ� ɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɬɪɚɧɫɩɨɪɬ 
ɧɟ�ɫɩɪɚɜɥɹɟɬɫɹ�ɫ�ɟɝɨ�ɜɵɜɨɡɨɦ�ɩɨ�ɬɪɟɛɭɟɦɵɦ�ɧɚɩɪɚɜɥɟɧɢɹɦ. 

ȼɵɹɜɥɟɧɢɟ� ɜɟɥɢɱɢɧ, ɰɟɥɟɣ� ɩɨɟɡɞɨɤ, ɦɚɪɲɪɭɬɨɜ� ɫɥɟɞɨɜɚɧɢɹ, ɩɨɬɪɟɛɧɨ-
ɫɬɟɣ�ɜ� ɭɫɥɭɝɚɯ�ɢ�ɢɯ�ɤɚɱɟɫɬɜɟ�ɞɨɥɠɧɨ�ɩɪɨɜɨɞɢɬɶɫɹ�ɪɟɝɭɥɹɪɧɵɦɢ�ɨɩɪɨɫɚɦɢ�ɢ 
ɚɧɤɟɬɢɪɨɜɚɧɢɟɦ�ɧɚ�ɤɚɠɞɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɤɭɪɫɢɪɨɜɚɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ 
ɢɥɢ� ɚɜɬɨɛɭɫɨɜ. ɉɪɢ� ɷɬɨɦ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɫɬɪɭɤɬɭɪɭ� ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɤɨɬɨɪɭɸ� ɫɟɝɨɞɧɹ� ɫɨɫɬɚɜɥɹɸɬ�ɧɟ�ɬɨɥɶɤɨ�ɪɚɛɨɱɢɟ, ɢɧɬɟɥɥɢ-
ɝɟɧɰɢɹ, ɫɥɭɠɚɳɢɟ, ɫɬɭɞɟɧɬɵ, ɭɱɚɳɢɟɫɹ, ɧɨ�ɢ�ɩɟɧɫɢɨɧɟɪɵ, ɞɨɥɹ�ɤɨɬɨɪɵɯ�ɜ�ɜɵ-
ɯɨɞɧɵɟ� ɢ� ɩɪɚɡɞɧɢɱɧɵɟ� ɞɧɢ� ɧɚ� ɪɟɝɢɨɧɚɥɶɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɹɯ� ɫɚɞɨɜɨ�ɞɚɱɧɵɯ 
ɤɨɨɩɟɪɚɬɢɜɨɜ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ 70 % ɨɬ�ɜɫɟɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ, ɚ�ɱɚɫɬɨɬɚ�ɫɨ-
ɜɟɪɲɟɧɢɹ�ɢɦɢ�ɩɨɟɡɞɨɤ�ɜ�ɬɟɱɟɧɢɟ�ɪɚɛɨɱɢɯ�ɞɧɟɣ�ɧɟɡɧɚɱɢɬɟɥɶɧɚ. Ɉɫɧɨɜɧɵɦ�ɩɨ-
ɛɭɞɢɬɟɥɶɧɵɦ�ɮɚɤɬɨɪɨɦ�ɩɨɟɡɞɤɢ�ɞɥɹ�ɜɫɟɯ�ɩɚɫɫɚɠɢɪɨɜ�ɹɜɥɹɟɬɫɹ�ɭɞɨɛɧɨɟ�ɜɪɟɦɹ 
ɨɬɩɪɚɜɥɟɧɢɹ� ɢ� ɩɪɢɛɵɬɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɢɥɢ� ɚɜɬɨɛɭɫɨɜ� ɧɚ� ɧɚɱɚɥɶɧɨ-
ɤɨɧɟɱɧɵɟ� ɩɭɧɤɬɵ� ɫ�ɦɢɧɢɦɚɥɶɧɵɦ�ɜɪɟɦɟɧɟɦ�ɧɚɯɨɠɞɟɧɢɹ� ɜ�ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ 
ɩɪɢ� ɞɨɫɬɚɬɨɱɧɨɦ� ɱɢɫɥɟ� ɩɪɟɞɥɚɝɚɟɦɵɯ� ɦɟɫɬ, ɪɟɝɭɥɹɪɧɨɫɬɢ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ.  
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 APPLICATION OF QUALIMETRIC METHODS FOR ASSESSING  
THE QUALITY OF PASSENGER TRANSPORTATION  
IN REGIONAL SERVICES ON DIFFERENT TYPES OF TRANSPORT 

The basic qualimetric methods are considered which allow to translate a qualitative es-
timation of given service by transportation of passengers in quantitative positions under his 
various characteristics (functional, technological, cost etc.). 
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ȼɅɂəɇɂȿ�ȾȿɎɈɊɆɂɊɍȿɆɈɋɌɂ�ɗɅȿɆȿɇɌɈȼ�ɄɊȿɉɅȿɇɂə 
ȽɊɍɁɈȼ�ɇȺ�ɂɏ�ȾɂɇȺɆɂɑȿɋɄɈȿ�ɉɈȼȿȾȿɇɂȿ  
ȼ�ɉɊɈɐȿɋɋȿ�ɌɊȺɇɋɉɈɊɌɂɊɈȼɄɂ 

Ɋɚɫɫɦɨɬɪɟɧɵ�ɜɨɩɪɨɫɵ�ɜɥɢɹɧɢɹ�ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɧɚ 
ɢɯ� ɩɨɜɟɞɟɧɢɟ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɜɨɡɤɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ. Ɉɩɪɟɞɟɥɟɧɵ 
ɨɛɳɢɟ�ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɞɟɮɨɪɦɚɰɢɢ�ɪɚɫɬɹɠɟɤ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢ-
ɪɨɜɤɢ� ɝɪɭɡɚ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ� ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ 
ɫɯɟɦ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɜ�ɜɚɝɨɧɚɯ. 

ɇɚɢɛɨɥɟɟ�ɱɚɫɬɨ�ɢɫɩɨɥɶɡɭɟɦɵɦɢ�ɫɪɟɞɫɬɜɚɦɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɚ�ɜ�ɩɪɨɞɨɥɶɧɨɦ 
ɢ� ɩɨɩɟɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɹɯ� ɹɜɥɹɸɬɫɹ� ɞɟɪɟɜɹɧɧɵɟ� ɛɪɭɫɤɢ� ɢ� ɦɟɬɚɥɥɢɱɟɫɤɚɹ 
ɩɪɨɜɨɥɨɤɚ. ɂɫɫɥɟɞɨɜɚɧɨ� ɪɚɫɬɹɠɟɧɢɟ� ɩɪɨɜɨɥɨɱɧɵɯ� ɪɚɫɬɹɠɟɤ, ɢɫɩɨɥɶɡɭɟɦɵɯ 
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ɞɥɹ�ɡɚɤɪɟɩɥɟɧɢɹ� ɬɹɝɨɜɵɯ� ɝɟɧɟɪɚɬɨɪɨɜ�ɌȾ-802, ɪɚɡɦɟɳɟɧɧɵɯ�ɧɚ� ɭɧɢɜɟɪɫɚɥɶ-
ɧɨɣ�ɩɥɚɬɮɨɪɦɟ. ɋɯɟɦɚ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɭɤɚɡɚɧɧɨɝɨ�ɝɪɭɡɚ�ɦɚɫɫɨɣ 5,1 ɬ 
ɜ�ɜɚɝɨɧɟ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 1, ɝɞɟ�ɩɪɢɜɟɞɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɨɛɨɡɧɚɱɟɧɢɹ: 
1 – ɪɚɫɬɹɠɤɚ�ɢɡ�ɩɪɨɜɨɥɨɤɢ; 2 – ɝɜɨɡɞɢ�Ʉ6×150 ɦɦ; 3 – ɞɟɪɟɜɹɧɧɵɣ�ɛɪɭɫɨɤ�ɫɟ-
ɱɟɧɢɟɦ 100×100 ɦɦ; 4 – ɞɟɪɟɜɹɧɧɵɣ�ɛɪɭɫɨɤ�ɫɟɱɟɧɢɟɦ 100×100 ɦɦ. 

ɉɪɟɞɴɹɜɥɟɧɧɨɟ�ɤ�ɩɟɪɟɜɨɡɤɟ�ɨɛɨɪɭɞɨɜɚɧɢɟ�ɜ�ɤɨɥɢɱɟɫɬɜɟ�ɞɜɭɯ�ɲɬɭɤ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɟɬ�ɬɪɟɛɨɜɚɧɢɹɦ [1, ɝɥɚɜɚ 5]: ɦɚɫɫɚ�ɤɚɠɞɨɝɨ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɟ�ɩɪɟ-
ɜɵɲɚɟɬ 25 ɬ; ɤɨɷɮɮɢɰɢɟɧɬ�ɬɪɟɧɢɹ�ɧɟ�ɦɟɧɟɟ 0,4 (ɞɟɪɟɜɨ�ɩɨ�ɦɟɬɚɥɥɭ); ɝɪɭɡ�ɧɟ 
ɩɪɟɩɹɬɫɬɜɭɟɬ�ɡɚɤɪɵɜɚɧɢɸ�ɛɨɤɨɜɵɯ�ɢ�ɬɨɪɰɟɜɵɯ�ɛɨɪɬɨɜ; ɝɪɭɡ�ɪɚɡɦɟɳɚɟɬɫɹ�ɧɚ 
ɱɟɬɵɪɟɯɨɫɧɨɣ�ɩɥɚɬɮɨɪɦɟ�ɜ�ɩɪɟɞɟɥɚɯ�ɨɫɧɨɜɧɨɝɨ�ɝɚɛɚɪɢɬɚ�ɩɨɝɪɭɡɤɢ. 

Ɋɚɫɱɟɬ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɡɚɩɚɫɚ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɝɪɭɡɚ�ɨɬ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɜɵ-
ɩɨɥɧɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ 30 ɢ 31 [1, ɝɥɚɜɚ 1].  

аɩɪ = 1,2 – 
11(1,2 – 0,97)

72  = 1,165 ɬɫ�ɬ. 

lɩɪɨ = 1300 ɦɦ; hɰɬ = 965 ɦɦ; bɩɨ = 590 ɦɦ; hɭɩ = 150 ɦɦ;  
hɧɩɩ = 965 ɦɦ; lɝɪ2 = 3158 ɦɦ; 

Wɩ2 = 50 · 2,62 · 1,7 = 222,7 ɤɝɫ; 

Șɩɪ = 
1,3

1,165 (0,965 í 0,15) = 1,37 >1,25; 

аɩ2 = аɫ + 
2(аɲ – аɫ)

lɜ
 lɝɪ2 = 330 + 

2(550 – 330)
9720  · 3158 = 473 ɤɝɫ�ɬ; 

Șɩ2 = 
Qɝɪbɩɨ

Fɩ (hɰɬ í hɭɩ) + Wɩ (hɰɬ í hɭɩ)
 = 

5,5 · 590
5,5 · 473(965 í 100) + 223(965 í 100) =   

= 1,33 > 1,25. 
Ƚɟɧɟɪɚɬɨɪɵ�ɌȾ-802 ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɨɬ�ɨɩɪɨ-

ɤɢɞɵɜɚɧɢɹ� ɤɪɟɩɹɬɫɹ� ɪɚɫɬɹɠɤɚɦɢ� ɫɨɜɦɟɫɬɧɨ�ɫ� ɢɯ� ɤɪɟɩɥɟɧɢɹɦɢ� ɨɬ�ɩɪɨɞɨɥɶ-
ɧɵɯ�ɩɨɫɬɭɩɚɬɟɥɶɧɵɯ�ɩɟɪɟɦɟɳɟɧɢɣ. ɍɫɢɥɢɹ�ɜ�ɪɚɫɬɹɠɤɚɯ�ɨɬ�ɨɩɪɨɤɢɞɵɜɚɧɢɹ�ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɮɨɪɦɭɥɚɦɢ 32, 32ɚ [1, ɝɥɚɜɚ 1, ɮɨɪɦɭɥɵ (32), (32ɚ)]: 
– ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ – 

 

Rɩɪɨ = 
1,25Fɩɪ(hɰɬ í hɭɩɪ) í Qɝɪlɩɪɨ
nɪɩɪ(lɩɪɪsinĮ + hɪcosĮcosȕɩɪ)

 ;   (1) 
 

– ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ – 
 

Rɩ
ɨ = 

1,25(Fɩ(hɰɬ í hɭɩ) + Wɩ(hɧɩɩ í hɭɩ)) í Qɝɪbɩɨ
nɪɩɪ(bɩɪsinĮ + hɪcosĮcosȕɩ)

 ,  (2) 

lɩɪɪ = 1900 ɦɦ;   hɪ = 1360 ɦɦ;  Į = 33°; ȕɩɪ = 40°; 

Rɩɪɨ = 
1,25 · 5,1 · 1,167(1,19 í 0,1) í 5,1 · 1,11

2(1,9sin33 + 1,36cos33 · cos40)  = 1,74 ɬɫ; 

bɩɪ = 910 ɦɦ; Į = 33°; ȕɩ = 50°; 

Rɩɨ = 
1,25(5,1 · 0,477(1,19 í 0,1) + 0,215(1,19 í 0,1)) í 5,1 · 0,58

2(0,91sin33+1,36cos33 · cos50)  = 1,20 ɬɫ. 
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɚ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɞɜɭɯ�ɬɹɝɨɜɵɯ�ɝɟɧɟɪɚɬɨɪɨɜ�ɌȾ-802 ɧɚ�ɭɧɢɜɟɪɫɚɥɶɧɨɣ�ɩɥɚɬɮɨɪɦɟ  
ɫ�ɛɚɡɨɣ 9720 ɦɦ 

 



80 
 

ɉɪɢɧɹɬɵ�ɪɚɫɬɹɠɤɢ�ɢɡ�ɩɪɨɜɨɥɨɤɢ 6 ɦɦ�ɜ 6 ɧɢɬɟɣ. ȼ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟ-
ɪɟɱɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɹɯ�ɝɪɭɡɵ� ɭɫɬɨɣɱɢɜɵ. ɋɦɟɳɟɧɢɟ�ɨɛɳɟɝɨ�ɰɟɧɬɪɚ�ɬɹɠɟɫɬɢ 
ɝɪɭɡɚ�ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɪɚɜɧɨ 0 ɦɦ. 

ȼɵɫɨɬɚ�ɰɟɧɬɪɚ�ɬɹɠɟɫɬɢ�ɝɪɭɡɨɜ�ɧɚɞ�ɩɨɥɨɦ�ɜɚɝɨɧɚ hRɰɬ = 0,965 ɦ. 
ȼɵɫɨɬɚ�ɈɐɌ�ɜɚɝɨɧɚ�ɫ�ɝɪɭɡɨɦ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
 

Hɨɰɬ = 
Qɝɪɨhɰɬ + Qɜhɜ

Qɝɪɨ + Qɜ
 = 

11(0,965 + 1,3) + 22 · 0,8
11 + 22  = 1,288 ɦ. 

 

Ɋɚɫɱɟɬ�ɩɥɨɳɚɞɢ�ɧɚɜɟɬɪɟɧɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɚɝɨɧɚ�ɫ�ɝɪɭɡɨɦ: 
S = 13 + 2 · 2,62 · 1,7 = 21,91 ɦ2. 

Ʉɚɠɞɵɣ�ɝɟɧɟɪɚɬɨɪ�ɌȾ-802 (5,1 ɬ) ɨɬ�ɩɨɩɟɪɟɱɧɨɝɨ�ɫɦɟɳɟɧɢɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ 
[1, ɝɥɚɜɚ 5, ɬɚɛɥɢɰɚ 8] ɞɨɥɠɟɧ� ɭɞɟɪɠɢɜɚɬɶɫɹ� ɞɜɭɦɹ� ɛɪɭɫɤɚɦɢ� ɫɟɱɟɧɢɟɦ 
100×100 ɦɦ�ɫ�ɤɚɠɞɨɣ�ɫɬɨɪɨɧɵ, ɩɪɢɛɢɬɵɦɢ�ɲɟɫɬɶɸ�ɝɜɨɡɞɹɦɢ�ɞɢɚɦɟɬɪɨɦ 6 ɦɦ 
ɤɚɠɞɵɣ.  

ȼ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ�ɝɪɭɡɚ�ɜɨɡɦɨɠɧɚ�ɞɟɮɨɪɦɚ-
ɰɢɹ (ɪɚɫɬɹɠɟɧɢɟ) ɩɪɨɜɨɥɨɱɧɵɯ�ɪɚɫɬɹɠɟɤ (ɪɢɫɭɧɨɤ 1, ɩɨɡ. 1), ɤɨɬɨɪɚɹ�ɩɨɜɥɟ-
ɱɟɬ� ɫɦɟɳɟɧɢɟ� ɝɪɭɡɚ� ɜ� ɩɪɨɞɨɥɶɧɨɦ� ɧɚɩɪɚɜɥɟɧɢɢ. ɍɤɚɡɚɧɧɨɟ� ɫɦɟɳɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ� ɛɭɞɟɬ� ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ� ɢɡɦɟɧɟɧɢɟɦ� ɭɝɥɚ� ɧɚɤɥɨɧɚ� ɪɚɫɬɹɠɟɤ� ɤ 
ɩɥɨɫɤɨɫɬɢ�ɜɚɝɨɧɚ�ɤɚɤ�ɜ�ɩɪɨɞɨɥɶɧɨɦ, ɬɚɤ�ɢ�ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ. 

ɍɬɨɱɧɟɧɧɵɣ�ɪɚɫɱɟɬ�ɧɚɝɪɭɡɨɤ�ɧɚ�ɩɪɨɜɨɥɨɱɧɵɟ�ɪɚɫɬɹɠɤɢ, ɤɨɬɨɪɵɣ�ɨɫɭɳɟ-
ɫɬɜɥɹɟɬɫɹ�ɩɪɢ�ɡɚɤɪɟɩɥɟɧɢɢ�ɟɞɢɧɢɱɧɨɝɨ�ɝɪɭɡɚ�ɪɚɫɬɹɠɤɚɦɢ�ɨɞɢɧɚɤɨɜɨɝɨ�ɞɢɚ-
ɦɟɬɪɚ� ɫ� ɪɚɡɥɢɱɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɧɢɬɟɣ (nɧi), ɪɚɡɥɢɱɧɵɯ� ɞɥɢɧ (li) ɢ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɩɨɞ�ɪɚɡɧɵɦɢ�ɭɝɥɚɦɢ (Įi, ȕi), ɭɫɢɥɢɟ Ri�ɜ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ i-
ɣ�ɪɚɫɬɹɠɤɟ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɚɦ: 
– ɨɬ�ɩɪɨɞɨɥɶɧɨɣ�ɢɧɟɪɰɢɨɧɧɨɣ�ɫɢɥɵ – 
Rɪiɩɪ = Z�ɩɪ(nɧi / li)cosĮicosȕɩɪi)),                                                          (3) 

ɝɞɟ Z ɩɪ = 
ǻFɩɪ

�((nɧi / li)(ȝɫɤsinĮi + cosĮi cosȕɩɪi)cosĮicosȕɩɪi)
. 

– ɨɬ�ɩɨɩɟɪɟɱɧɨɣ�ɢɧɟɪɰɢɨɧɧɨɣ�ɫɢɥɵ – 
Rрiɩ = Z�ɩ(nɧi / li)cosĮicosȕɩi)),                  (4) 

ɝɞɟ 

Z ɩ = 
ǻFɩ

�((nɧi / li)(ȝɫɤsinĮi + cosĮi cosȕɩi)cosĮicosȕɩi)
. 

ɇɚ�ɨɫɧɨɜɚɧɢɢ� ɜɵɩɨɥɧɟɧɧɵɯ� ɪɚɫɱɟɬɨɜ�ɩɨɥɭɱɟɧɵ� ɡɚɜɢɫɢɦɨɫɬɢ, ɨɬɪɚɠɚɸ-
ɳɢɟ� ɞɢɧɚɦɢɤɭ� ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɜɨɥɨɱɧɨɣ� ɪɚɫɬɹɠɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ� ɧɚ� ɪɢ-
ɫɭɧɤɚɯ 2, 3. 
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Ɋɢɫɭɧɨɤ 2 – Ƚɪɚɮɢɤɢ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɝɥɚ�ɧɚɤɥɨɧɚ�ɪɚɫɬɹɠɤɢ (а) ɢ�ɭɫɢɥɢɹ, ɜɨɫɩɪɢɧɢ-

ɦɚɟɦɨɝɨ�ɪɚɫɬɹɠɤɨɣ�ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ (б), ɨɬ�ɟɟ�ɞɥɢɧɵ 
Ⱥɧɚɥɢɡ�ɩɨɥɭɱɟɧɧɵɯ�ɡɚɜɢɫɢɦɨɫɬɟɣ�ɩɨɤɚɡɚɥ: 
1) ɭɞɥɢɧɟɧɢɟ�ɩɪɨɜɨɥɨɱɧɨɣ�ɪɚɫɬɹɠɤɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɫɨɩɪɨ-

ɜɨɠɞɚɟɬɫɹ�ɢɡɦɟɧɟɧɢɟɦ�ɭɝɥɚ�ɟɟ�ɧɚɤɥɨɧɚ�ɤ�ɩɨɥɭ�ɜɚɝɨɧɚ. Ⱦɥɹ�ɪɚɫɫɦɨɬɪɟɧɧɨɝɨ 
ɩɪɢɦɟɪɚ�ɞɟɮɨɪɦɚɰɢɹ�ɪɚɫɬɹɠɤɢ�ɧɚ 30 ɫɦ�ɫɨɩɪɨɜɨɠɞɚɥɚɫɶ�ɭɦɟɧɶɲɟɧɢɟɦ�ɭɝɥɚ 
ɧɚɤɥɨɧɚ�ɧɚ 3°; 

а) 

б) 
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2) ɩɪɢ� ɢɡɦɟɧɟɧɢɢ�ɞɥɢɧɵ�ɪɚɫɬɹɠɤɢ�ɧɚɛɥɸɞɚɟɬɫɹ� ɞɢɧɚɦɢɤɚ� ɭɫɢɥɢɣ, ɜɨɫ-
ɩɪɢɧɢɦɚɟɦɵɯ� ɟɣ� ɜ�ɩɪɨɞɨɥɶɧɨɦ�ɢ� ɜ�ɩɨɩɟɪɟɱɧɨɦ�ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɪɢɱɟɦ� ɷɬɢ 
ɭɫɢɥɢɹ�ɦɨɝɭɬ�ɩɪɢɧɢɦɚɬɶ�ɩɢɤɨɜɵɟ�ɡɧɚɱɟɧɢɹ. Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɪɢɫɭɧɤɚ 2, б, ɪɚɫ-
ɫɦɨɬɪɟɧɧɨɦ�ɩɪɢɦɟɪɟ�ɩɢɤɨɜɨɟ�ɡɧɚɱɟɧɢɟ�ɭɫɢɥɢɹ�ɩɪɢɲɥɨɫɶ�ɧɚ�ɩɪɨɞɨɥɶɧɨɟ�ɧɚ-
ɩɪɚɜɥɟɧɢɟ�ɢ�ɫɨɫɬɚɜɢɥɨ 1,85 ɬɫ; 

3) ɩɨɥɭɱɟɧɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬɪɚɠɚɸɬ� ɨɛɳɢɟ� ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ� ɨɫɨɛɟɧ-
ɧɨɫɬɢ� ɜɥɢɹɧɢɹ� ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ� ɷɥɟɦɟɧɬɨɜ� ɤɪɟɩɥɟɧɢɹ� ɢ� ɭɩɚɤɨɜɤɢ� ɬɚɪɧɨ-
ɲɬɭɱɧɵɯ�ɝɪɭɡɨɜ�ɧɚ�ɢɯ�ɞɢɧɚɦɢɱɟɫɤɨɟ�ɩɨɜɟɞɟɧɢɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ. 

 
Ɋɢɫɭɧɨɤ 3 – Ƚɪɚɮɢɤ�ɡɚɜɢɫɢɦɨɫɬɢ�ɭɫɢɥɢɹ, ɜɨɫɩɪɢɧɢɦɚɟɦɨɝɨ�ɪɚɫɬɹɠɤɨɣ�ɜ�ɩɨɩɟɪɟɱɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɨɬ�ɟɟ�ɞɥɢɧɵ 

ɂɫɫɥɟɞɨɜɚɧɢɟ�ɤɨɥɟɫɧɵɯ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɩɪɨɜɨɞɢɥɨɫɶ�ɫ�ɩɨɦɨɳɶɸ 
ɤɨɦɩɶɸɬɟɪɧɨɣ�ɦɨɞɟɥɢ�ɜ�ɢɧɠɟɧɟɪɧɨɦ�ɩɚɤɟɬɟ MSC.ADAMS (ɪɢɫɭɧɨɤ 4). ɉɪɢ 
ɝɟɨɦɟɬɪɢɱɟɫɤɨɦ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɫɬɟɪɠɧɢ� ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ� ɞɥɹ� ɷɥɟɦɟɧɬɨɜ 
ɩɥɚɬɮɨɪɦɵ, ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɵ – ɞɥɹ�ɬɟɥ, ɰɢɥɢɧɞɪɵ – ɞɥɹ�ɨɫɟɣ�ɢ�ɤɨɥɟɫ. ɍɱɢ-
ɬɵɜɚɥɢɫɶ� ɬɚɤɠɟ� ɬɚɤɢɟ� ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ� ɫɜɹɡɢ, ɤɚɤ� ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ�ɲɚɪɧɢɪ 
ɜɪɚɳɟɧɢɹ� ɤɨɥɟɫ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɨɫɟɣ, ɩɥɨɫɤɨɫɬɧɚɹ� ɫɜɹɡɶ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɫɜɹɡɢ� ɦɟɠɞɭ� ɞɜɢɠɟɧɢɹɦɢ� ɬɟɥɚ. ɋɨɟɞɢɧɟɧɢɟ� ɩɥɚɬɮɨɪɦɵ� ɫ� ɬɪɚɧɫɩɨɪɬɧɵɦ 
ɫɪɟɞɫɬɜɨɦ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɪɟɫɫɨɪɚɦɢ (ɩɨɞɪɚɦɧɢɤɚɦɢ) ɢ�ɫ�ɩɨɦɨɳɶɸ�ɡɚɞɚɧɢɹ 
ɤɨɧɬɚɤɬɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɤɨɥɟɫ�ɚɜɬɨɦɨɛɢɥɹ�ɢ�ɩɨɥɚ�ɩɥɚɬɮɨɪɦɵ. 

ɉɪɢ� ɤɨɥɟɛɚɧɢɢ� ɝɪɭɡɚ� ɫɢɥɵ� ɬɪɟɧɢɹ� ɦɟɠɞɭ� ɤɨɧɬɚɤɬɧɵɦɢ� ɩɨɜɟɪɯɧɨɫɬɹɦɢ 
ɝɪɭɡɚ�ɢ�ɩɨɥɨɦ�ɜɚɝɨɧɚ�ɦɨɝɭɬ�ɛɵɬɶ�ɦɟɧɶɲɟ�ɫɞɜɢɝɚɸɳɢɯ�ɫɢɥ. ɂɦɟɧɧɨ�ɩɨɷɬɨɦɭ 
ɛɵɥ� ɜɜɟɞɟɧ� ɤɨɷɮɮɢɰɢɟɧɬ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɬɪɟɧɢɹ. ȿɝɨ� ɡɧɚɱɟɧɢɟ� ɫɨɫɬɚɜɥɹɟɬ 
ɨɤɨɥɨ 70 % ɡɧɚɱɟɧɢɹ�ɞɥɹ�ɫɬɚɬɢɱɟɫɤɨɝɨ�ɫɨɫɬɨɹɧɢɹ. 

ȼ� ɩɪɨɰɟɫɫɟ� ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɢɫɫɥɟɞɨɜɚɥɨɫɶ� ɩɟɪɟɦɟɳɟɧɢɟ� ɝɪɭɡɚ (ɪɢɫɭ-
ɧɨɤ 5). ɀɟɫɬɤɨɫɬɶ�ɩɪɭɠɢɧ�ɦɟɧɹɥɚɫɶ�ɧɟɫɤɨɥɶɤɨ�ɪɚɡ, ɩɨɤɚ�ɧɟ�ɛɵɥɢ�ɨɩɪɟɞɟɥɟ-
ɧɵ� ɨɩɬɢɦɚɥɶɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɞɥɹ� ɛɟɡɨɩɚɫɧɨɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ 
ɚɜɬɨɦɨɛɢɥɹ. 
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Ɋɢɫɭɧɨɤ 4 – Ʉɨɦɩɶɸɬɟɪɧɚɹ�ɦɨɞɟɥɶ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ�ɤɨɥɟɫɧɨɣ�ɬɟɯɧɢɤɢ 

Ɋɚɫɱɟɬɵ� ɩɨɤɚɡɚɥɢ, ɱɬɨ� ɧɟɩɪɚɜɢɥɶɧɵɣ� ɜɵɛɨɪ� ɧɨɫɢɥɨɤ� ɦɨɠɟɬ� ɩɪɢɜɟɫɬɢ� ɤ 
ɭɝɪɨɡɚɦ� ɫɨɯɪɚɧɧɨɫɬɢ� ɢ� ɫɨɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɚ� ɩɪɢ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. ɉɪɢ 
ɬɨɪɦɨɠɟɧɢɢ� ɢ� ɫɬɨɥɤɧɨɜɟɧɢɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɧɨɫɢɥɤɢ�ɦɨɝɭɬ� ɧɟ� ɜɟɪɧɭɬɶ� ɝɪɭɡ� ɜ 
ɢɫɯɨɞɧɨɟ�ɩɨɥɨɠɟɧɢɟ�ɢɡ�ɡɚ�ɞɟɣɫɬɜɢɹ�ɩɪɨɞɨɥɶɧɵɯ, ɩɨɩɟɪɟɱɧɵɯ�ɢ�ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɢɥ�ɢɧɟɪɰɢɢ. ɉɨɫɥɟ�ɭɞɚɪɚ�ɝɪɭɡ�ɦɟɧɹɟɬ�ɫɜɨɟ�ɩɨɥɨɠɟɧɢɟ�ɧɚ�ɩɨɥɭ�ɩɥɚɬɮɨɪɦɵ. 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɤɨɦɩɶɸɬɟɪɧɨɣ� ɦɨɞɟɥɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ 
ɤɨɥɟɫɧɵɦɢ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ� ɧɚ� ɩɥɚɬɮɨɪɦɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ 
ɞɢɚɝɪɚɦɦɚɯ� ɫɦɟɳɟɧɢɹ� ɰɟɧɬɪɚ� ɬɹɠɟɫɬɢ (ɪɢɫɭɧɨɤ 5). ɇɚ� ɨɫɧɨɜɟ� ɞɢɚɝɪɚɦɦ 
ɫɤɨɪɨɫɬɢ�ɢ�ɩɟɪɟɦɟɳɟɧɢɹ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɞɚɧɧɵɟ: 

– ɜɟɪɬɢɤɚɥɶɧɨɟ� ɫɦɟɳɟɧɢɟ� ɩɪɢ� ɫɬɨɥɤɧɨɜɟɧɢɢ� ɚɜɬɨɦɨɛɢɥɟɣ� ɫɨɫɬɚɜɥɹɟɬ 
121 ɦɦ, ɧɨ� ɢɡ�ɡɚ� ɷɥɚɫɬɢɱɧɨɫɬɢ� ɤɪɟɩɥɟɧɢɣ� ɟɝɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɡɧɚɱɟɧɢɟ 
ɞɨɫɬɢɝɥɨ 145 ɦɦ; 

– ɜ�ɩɨɩɟɪɟɱɧɨɣ�ɩɥɨɫɤɨɫɬɢ�ɜ�ɦɨɦɟɧɬ�ɭɞɚɪɚ�ɫɦɟɳɟɧɢɟ�ɰɟɧɬɪɚ�ɦɚɫɫ�ɫɨɫɬɚɜɢɥɨ 
58 ɦɦ; ɋɤɨɪɨɫɬɶ�ɰɟɧɬɪɚ�ɦɚɫɫ�ɜ�ɦɨɦɟɧɬ�ɫɬɨɥɤɧɨɜɟɧɢɹ�ɪɚɜɧɚ 5,96 ɦ�ɫ. 
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Ɋɢɫɭɧɨɤ 5 – Ⱦɢɚɝɪɚɦɦɚ�ɨɬɧɨɫɢɬɟɥɶɧɵɯ�ɩɟɪɟɦɟɳɟɧɢɣ�ɲɬɭɱɧɨɝɨ�ɝɪɭɡɚ 

�ɫ�ɭɱɟɬɨɦ�ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ�ɷɥɟɦɟɧɬɨɜ�ɤɪɟɩɥɟɧɢɹ 

ɉɪɨɜɟɞɟɧɧɵɟ�ɪɚɫɱɟɬɵ�ɩɨɤɚɡɚɥɢ, ɱɬɨ�ɭɩɪɭɝɨɫɬɶ�ɲɢɧ�ɩɪɢɜɟɥɚ�ɤ� ɭɜɟɥɢɱɟ-
ɧɢɸ�ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɩɨɞɪɚɦɧɢɤɢ, ɜ�ɞɜɚ�ɢ�ɛɨɥɟɟ�ɪɚɡɚ. ɗɬɨɬ�ɮɚɤɬ�ɧɟɨɛ-
ɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ� ɩɪɢ� ɫɨɩɨɫɬɚɜɥɟɧɢɢ� ɧɚɩɪɹɠɟɧɢɣ. Ɍɚɤɠɟ� ɪɟɡɭɥɶɬɚɬɵ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɛɪɭɫɤɢ�ɢɫɩɵɬɵɜɚɸɬ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɞɢɧɚɦɢɱɟɫɤɢɟ�ɧɚɝɪɭɡɤɢ. 
ɗɬɨ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɩɨɬɟɪɟ�ɢɯ�ɩɪɨɱɧɨɫɬɢ. 

Работа выполнена при поддержке Белорусского республиканского 
фонда фундаментальных исследований (проект Т22М–073). 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɍɟɯɧɢɱɟɫɤɢɟ�ɭɫɥɨɜɢɹ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ. ɉɪɢɥɨɠɟɧɢɟ 3 ɤ�ɋɨɝɥɚ-
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ɫɬɨɹɧɢɸ�ɧɚ 1 ɢɸɥɹ 2015 ɝ. – Ɇɢɧɫɤ : Ⱥɦɚɥɮɟɹ, 2015. – 704 ɫ. 
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STRATEGY FOR FORMING A CARGO FLEET 
OF RAILWAY TRANSPORT OF THE REPUBLIC OF BELARUS 

 
The issues of the influence of deformability of cargo fastening elements on their beha-

vior during transportation by rail are considered. The general principal features of stretch 
marks deformation during cargo transportation are determined. The results of the study can 
be used in the development of schemes for the placement and fastening of cargo in wa-
gons. 
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ɆɈȾȿɅɂɊɈȼȺɇɂȿ�ɎɂɁɂɑȿɋɄɂɏ�ɍɋɅɈȼɂɃ  
ɎɍɇɄɐɂɈɇɂɊɈȼȺɇɂə�ɌɈɀȾȿɋɌȼȿɇɇɈȽɈ  
ɌɊȿɏɆȿɊɇɈȽɈ�ɂɇɎɈɊɆȺɐɂɈɇɇɈȽɈ�ɈȻɊȺɁȺ 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ�ɋɌȺɇɐɂɂ 
 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɦɨɞɟɥɶɧɵɟ� ɫɯɟɦɵ� ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ� ɫɥɟɞɫɬɜɢɣ� ɜɥɢɹɧɢɹ� ɜɧɟɲ-
ɧɢɯ� ɮɚɤɬɨɪɨɜ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɩɭɬɶ� ɢ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ, ɤɨɬɨɪɵɟ� ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ�ɢɥɢ�ɤɨɫɜɟɧɧɨ�ɜɨɡɞɟɣɫɬɜɭɸɬ�ɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɪɟɠɢɦɵ�ɪɚɛɨɬɵ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɨɩɪɟɞɟɥɹɹ�ɡɚɞɟɪɠɤɢ, ɨɠɢɞɚɧɢɹ, ɩɪɨɫɬɨɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, 
ɜɵɡɵɜɚɹ�ɧɟɲɬɚɬɧɵɟ�ɫɢɬɭɚɰɢɢ�ɢ�ɩɨɪɨɠɞɚɹ�ɨɩɚɫɧɵɟ�ɫɨɫɬɨɹɧɢɹ�ɨɛɴɟɤɬɨɜ.  

   
Ɋɟɤɨɧɫɬɪɭɤɰɢɹ� ɪɟɚɥɢɫɬɢɱɧɵɯ� ɦɨɞɟɥɶɧɵɯ� ɫɨɛɵɬɢɣ� ɧɚ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɩɚɧɟɥɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɭɱɺɬɨɦ�ɜɥɢɹɧɢɹ�ɪɚɡɥɢɱɧɵɯ 
ɜɧɟɲɧɢɯ�ɮɚɤɬɨɪɨɜ.  

1 ȼɟɬɪɨɜɚɹ� ɧɚɝɪɭɡɤɚ.� Ɉɞɧɢɦ� ɢɡ� ɡɧɚɱɢɦɵɯ�ɜɧɟɲɧɢɯ� ɜɥɢɹɧɢɣ� ɹɜɥɹɟɬɫɹ 
ɜɨɡɞɟɣɫɬɜɢɟ� ɧɚ� ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ� ɜɟɬɪɨɜɨɣ� ɧɚɝɪɭɡɤɢ. ɉɨ� ɜɨɡɦɨɠɧɵɦ� ɪɟ-
ɡɭɥɶɬɚɬɚɦ� ɞɟɣɫɬɜɢɹ� ɫɥɟɞɭɟɬ� ɪɚɫɫɦɚɬɪɢɜɚɬɶ� ɮɢɡɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ� ɜɥɢɹɧɢɹ 
ɜɟɬɪɚ�ɧɚ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɧɚɯɨɞɹɳɢɣɫɹ�ɧɚ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ (ɜɚɝɨɧɵ�ɢ 
ɥɨɤɨɦɨɬɢɜɵ� ɜ� ɨɠɢɞɚɧɢɢ� ɜɵɩɨɥɧɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ, ɚ� ɬɚɤɠɟ 
ɩɨɞ�ɝɪɭɡɨɜɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ, ɬɟɯɧɢɱɟɫɤɨɝɨ�ɢ� ɤɨɦɦɟɪɱɟɫɤɨɝɨ�ɨɫɦɨɬɪɚ�ɜ�ɩɚɪ-
ɤɚɯ, ɩɨɞ�ɷɤɢɩɢɪɨɜɤɨɣ, ɜ�ɪɟɦɨɧɬɟ, ɨɬɫɬɨɟ�ɢ�ɩɪ.) ɢ�ɜ�ɞɜɢɠɟɧɢɢ (ɩɪɢ�ɩɟɪɟɫɬɚ-
ɧɨɜɤɟ�ɢɡ�ɩɚɪɤɚ�ɜ�ɩɚɪɤ, ɧɚ�ɩɭɧɤɬɵ�ɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ, ɜ�ɞɟɩɨ). 

ɋɨɫɬɚɜ�ɩɨɟɡɞɚ, ɧɚɯɨɞɹɳɢɣɫɹ�ɧɚ�ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɨɦ�ɢɥɢ�ɫɨɪɬɢɪɨɜɨɱɧɨɦ�ɩɭ-
ɬɢ�ɫɬɚɧɰɢɢ, ɦɨɠɟɬ�ɢɫɩɵɬɵɜɚɬɶ�ɨɩɪɟɞɟɥɟɧɧɭɸ�ɧɚɝɪɭɡɤɭ�ɨɬ�ɜɟɬɪɚ. ȼ�ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ�ɟɝɨ�ɫɢɥɵ, ɧɚɩɪɚɜɥɟɧɢɹ�ɞɟɣɫɬɜɢɹ�ɢ�ɩɨɥɨɠɟɧɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɢ�ɜɨɡɧɢɤɚɟɬ�ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɚɹ� ɫɢɥɚ, ɫɩɨɫɨɛɧɚɹ�ɩɪɢɜɟɫɬɢ�ɜ�ɞɜɢɠɟɧɢɟ�ɧɟɡɚɤɪɟɩɥɟɧɧɵɣ�ɩɨɞɜɢɠ-
ɧɨɣ� ɫɨɫɬɚɜ. ɂɡ�ɡɚ� ɪɚɡɥɢɱɧɨɣ� ɩɥɨɳɚɞɢ� ɩɨɜɟɪɯɧɨɫɬɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, 
ɜɫɬɪɟɱɚɸɳɟɣ�ɫɨɩɪɨɬɢɜɥɟɧɢɟ�ɜɟɬɪɚ (ɦɢɞɟɥɶ), ɜɥɢɹɧɢɟ�ɜɟɬɪɨɜɨɣ�ɧɚɝɪɭɡɤɢ�ɢɡɦɟ-
ɧɹɟɬɫɹ� ɨɬ� ɦɢɧɢɦɚɥɶɧɨɝɨ (ɩɪɢ� ɫɨɜɩɚɞɟɧɢɢ� ɧɚɩɪɚɜɥɟɧɢɹ� ɜɟɬɪɚ� ɢ� ɨɫɢ� ɩɭɬɢ) ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ (ɩɪɢ�ɢɯ�ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ� ɜɡɚɢɦɧɨɦ� ɪɚɫɩɨɥɨɠɟɧɢɢ). ȼɨɡɞɟɣ-
ɫɬɜɢɟ�ɜɟɬɪɚ�ɧɚ�ɜɚɝɨɧɵ�ɫ�ɛɨɥɶɲɨɣ�ɩɥɨɳɚɞɶɸ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɤɪɵɬɵɟ, ɪɟɮɪɢɠɟ-
ɪɚɬɨɪɵ,  ɦɢɧɟɪɚɥɨɜɨɡɵ)  ɩɪɢ� ɧɟɞɨɫɬɚɬɨɱɧɨɦ� ɢɯ� ɡɚɤɪɟɩɥɟɧɢɢ� ɢ� ɫɢɥɶɧɨɦ� ɜɟɬɪɟ 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ�ɨɫɢ�ɩɭɬɢ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɨɩɪɨɤɢɞɵɜɚɧɢɸ, ɚ�ɩɪɢ�ɞɟɣɫɬɜɢɢ 
ɜɟɬɪɚ�ɩɨ�ɨɫɢ�ɩɭɬɢ�í�ɤ�ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɦɭ�ɞɜɢɠɟɧɢɸ. 
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Ⱦɟɣɫɬɜɭɸɳɢɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ�ɡɚɤɪɟɩɥɟɧɢɟ�ɥɨɤɨɦɨɬɢ-
ɜɨɜ�ɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɹɯ. ȿɫɥɢ�ɥɨɤɨɦɨɬɢɜ, ɩɪɢɛɵɜɲɢɣ�ɫ�ɫɨɫɬɚ-
ɜɨɦ�ɜ�ɩɚɪɤ, ɨɫɬɚɺɬɫɹ�ɧɚ�ɷɬɨɦ�ɩɭɬɢ, ɬɨ�ɨɧ�ɨɬɰɟɩɥɹɟɬɫɹ�ɨɬ�ɜɚɝɨɧɨɜ�ɢ�ɡɚɤɪɟɩɥɹ-
ɟɬɫɹ�ɛɚɲɦɚɤɚɦɢ�ɜ�ɡɚɬɨɪɦɨɠɟɧɧɨɦ�ɫɨɫɬɨɹɧɢɢ. ɋɨɫɬɚɜ�ɩɨɟɡɞɚ�ɢɥɢ�ɨɞɢɧɨɱɧɵɟ 
ɜɚɝɨɧɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɭɤɥɨɧɚ�ɩɭɬɢ�ɮɢɤɫɢɪɭɸɬɫɹ�ɫɬɨɹɧɨɱɧɵɦ�ɬɨɪɦɨɡɨɦ�ɢ 
�ɢɥɢ) ɬɨɪɦɨɡɧɵɦɢ�ɛɚɲɦɚɤɚɦɢ. Ⱦɥɹ�ɦɨɞɟɥɢ�ɜɚɠɧɨ�ɫɥɟɞɨɜɚɬɶ�ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ�ɛɟɡɨɩɚɫɧɨɫɬɢ. ȿɫɥɢ�ɦɨɞɟɥɢɪɭɸɬɫɹ� ɫɬɚɧɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɟ� ɨɩɟɪɚɰɢɢ, ɬɨ� ɢɯ� ɩɪɨɜɟɞɟɧɢɟ� ɞɚɠɟ� ɜ� ɬɚɤɨɦ� ɫɜɨɟɨɛɪɚɡɧɨɦ� ɡɚɳɢɳɟɧɧɨ-
ɢɧɮɨɪɦɚɰɢɨɧɧɨɦ�ɪɟɠɢɦɟ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ� ɩɨɥɭɱɟɧɢɹ� ɬɹɠɺɥɵɯ�ɩɨɫɥɟɞɫɬɜɢɣ 
ɩɪɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ� ɤɪɢɬɢɱɧɵɯ�ɫɢɬɭɚɰɢɣ («ɛɟɡɨɩɚɫɧɚɹ� ɨɩɚɫɧɨɫɬɶ») ɫɥɟɞɭɟɬ 
ɨɛɟɫɩɟɱɢɜɚɬɶ� ɜ� ɫɬɪɨɝɨɦ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɫɨɝɥɚɫɧɨ� ɩɪɢɧɰɢɩɭ 
ɩɨɥɧɨɝɨ�ɫɨɨɬɜɟɬɫɬɜɢɹ�ɦɨɞɟɥɢ�ɩɪɨɬɨɬɢɩɭ.  

ȿɫɥɢ�ɧɚ�ɜɚɝɨɧ�ɞɟɣɫɬɜɭɟɬ�ɜɟɬɪɨɜɚɹ�ɧɚɝɪɭɡɤɚ, ɬɨ�ɜɨɡɧɢɤɚɟɬ�ɫɢɥɚ, ɫɩɨɫɨɛɧɚɹ 
ɩɪɢ�ɩɪɟɨɞɨɥɟɧɢɢ�ɬɪɟɧɢɹ�ɩɨɤɨɹ�ɫɞɜɢɧɭɬɶ�ɜɚɝɨɧ�ɫ�ɞɚɧɧɨɝɨ�ɦɟɫɬɚ�ɧɚɯɨɠɞɟɧɢɹ 
ɧɚ�ɩɭɬɢ.  

Ⱦɚɥɶɧɟɣɲɟɟ�ɟɝɨ�ɞɜɢɠɟɧɢɟ� ɛɭɞɟɬ�ɨɩɪɟɞɟɥɹɬɶɫɹ�ɫɨɨɬɧɨɲɟɧɢɟɦ�ɜɟɥɢɱɢɧɵ 
ɜɧɟɲɧɟɝɨ� ɭɫɢɥɢɹ� ɢ� ɫɢɥ� ɬɪɟɧɢɹ. Ɇɨɞɟɥɶɧɚɹ� ɜɟɬɪɨɜɚɹ� ɧɚɝɪɭɡɤɚ� ɢɧɢɰɢɢɪɭɟɬ 
ɮɪɨɧɬɚɥɶɧɨɟ�ɞɟɣɫɬɜɢɟ�ɪɚɜɧɨɣ�ɩɨ�ɜɟɥɢɱɢɧɟ�ɜɧɟɲɧɟɣ�ɫɢɥɵ�ɧɚ�ɜɫɟ�ɬɨɱɤɢ�ɨɛɴ-
ɟɤɬɚ, ɧɚɯɨɞɹɳɢɟɫɹ� ɜ� ɩɨɥɟ� ɞɨɫɬɢɠɢɦɨɫɬɢ� ɷɬɨɣ� ɫɢɥɵ. Ʉɚɤ� ɩɪɚɜɢɥɨ, ɞɥɢ-
ɬɟɥɶɧɨɫɬɶ� ɩɨɫɬɨɹɧɧɨɝɨ� ɞɟɣɫɬɜɢɹ� ɜɟɬɪɨɜɨɣ� ɧɚɝɪɭɡɤɢ� ɢɥɢ� ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɣ 
ɟɺ� ɢɦɩɭɥɶɫ� ɞɨɫɬɚɬɨɱɧɵ� ɞɥɹ� ɬɨɝɨ, ɱɬɨɛɵ� ɩɨɥɭɱɢɬɶ� ɨɠɢɞɚɟɦɵɣ� ɧɟɝɚɬɢɜɧɵɣ 
ɪɟɡɭɥɶɬɚɬ� ɬɚɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ, ɬ. ɟ. ɜɨɡɦɨɠɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɩɨɞɜɢɠɧɨɝɨ 
ɫɨɫɬɚɜɚ�ɧɚ�ɫɬɚɧɰɢɨɧɧɨɦ�ɩɭɬɢ. ɋɥɟɞɭɟɬ�ɨɛɪɚɬɢɬɶ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɪɚɡɥɢɱɢɟ�ɦɨ-
ɞɟɥɢɪɭɟɦɵɯ�ɩɪɨɰɟɫɫɨɜ� ɜɥɢɹɧɢɹ� ɫɢɥ� ɫɨɩɪɨɬɢɜɥɟɧɢɹ� ɩɪɢ� ɜɟɬɪɨɜɨɣ� ɧɚɝɪɭɡɤɟ 
ɧɚ�ɩɨɤɨɹɳɢɟɫɹ�ɢ�ɞɜɢɠɭɳɢɟɫɹ�ɜɚɝɨɧɵ�ɫ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ�ɫɤɨɪɨɫɬɶɸ. 

2 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ� ɮɚɤɬɨɪ� ɨɤɚɡɵɜɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɞɢɧɚ-
ɦɢɤɭ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ�ɞɟɬɚɥɟɣ�ɢ� ɭɡɥɨɜ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ (ɪɢɫɭɧɨɤ 1).  
а)                                                                     б) 

 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 1 – ɂɡɦɟɧɟɧɢɟ�ɫɨɫɬɨɹɧɢɟ�ɪɟɥɶɫɨɜɨɣ�ɤɨɥɟɢ�ɩɨɞ�ɜɨɡɞɟɣɫɬɜɢɟɦ  
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ�ɮɚɤɬɨɪɚ;  

а – ɪɚɡɪɵɜ�ɪɟɥɶɫɚ; б – ɫɦɟɳɟɧɢɟ�ɪɟɥɶɫɨɲɩɚɥɶɧɨɣ�ɪɟɲɟɬɤɢ 
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Ɋɢɫɭɧɨɤ 2 – Ɋɚɡɪɭɲɟɧɢɟ�ɪɟɥɶɫɚ 
ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɭɞɚɪɧɨɣ�ɧɚɝɪɭɡɤɢ 
ɨɬ�ɤɨɥɟɫɚ�ɩɪɢ�ɧɢɡɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ 

Ɋɚɫɲɢɪɟɧɢɟ�ɦɟɬɚɥɥɚ�ɩɪɢ�ɩɨɜɵɲɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɭɜɟɥɢɱɟ-
ɧɢɟɦ�ɬɟɩɥɨɜɨɣ�ɷɧɟɪɝɢɢ�ɫɜɨɛɨɞɧɵɯ�ɷɥɟɤɬɪɨɧɨɜ, ɤɨɬɨɪɵɟ�ɫɩɨɫɨɛɧɵ�ɭɞɚɥɹɬɶɫɹ 
ɧɚ�ɛyɥɶɲɢɟ�ɪɚɫɫɬɨɹɧɢɹ�ɨɬ�ɚɬɨɦɨɜ, ɨɛɟɫɩɟɱɢɜɚɹ�ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ɨɩɪɟɞɟɥɟɧɧɨɟ 
©ɪɚɡɛɭɯɚɧɢɟ» ɜɫɟɣ�ɪɟɲɺɬɤɢ�ɜ�ɰɟɥɨɦ. ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɢɡɜɟɫɬɧɵɦ�ɡɚɤɨɧɨɦ�ɬɟ-
ɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ�ɥɸɛɨɟ�ɬɜɟɪɞɨɟ�ɬɟɥɨ�ɫ�ɥɢɧɟɣɧɵɦ�ɪɚɡɦɟɪɨɦ L�ɩɪɢ�ɭɜɟɥɢ-
ɱɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ�ɫ Т1�ɞɨ Т2�ɪɚɫɲɢɪɹɟɬɫɹ�ɧɚ�ɜɟɥɢɱɢɧɭ�ĮL(Т1 – Т2), ɝɞɟ�Į – 
ɤɨɷɮɮɢɰɢɟɧɬ�ɥɢɧɟɣɧɨɝɨ�ɬɟɩɥɨɜɨɝɨ�ɪɚɫɲɢɪɟɧɢɹ.  

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ� ɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ� ɪɟɲɺɬɤɚ� ɩɪɟɬɟɪɩɟɜɚɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɟ 
ɢɡɦɟɧɟɧɢɹ�ɩɪɢ�ɤɨɥɟɛɚɧɢɹɯ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɚɪɭɠɧɨɝɨ�ɜɨɡɞɭɯɚ�ɡɢɦɨɣ�ɢ�ɥɟɬɨɦ, 
ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɫɧɢɠɟɧɢɸ� ɧɚɞɟɠɧɨɫɬɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɭɫɬɪɨɣɫɬɜ 
ɩɭɬɢ�ɢ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɨɩɚɫɧɵɯ�ɫɨɫɬɨɹɧɢɣ. Ɉɛɪɚɬɧɵɣ�ɩɪɨɰɟɫɫ�ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɪɢ�ɫɧɢɠɟɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ.  

Ⱦɥɹ� ɤɨɦɩɟɧɫɚɰɢɢ� ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɪɚɫɲɢɪɟɧɢɹ� ɪɟɥɶɫɨɜ� ɩɪɢ� ɢɯ� ɭɤɥɚɞɤɟ 
ɭɫɬɪɚɢɜɚɸɬɫɹ� ɡɚɡɨɪɵ� ɞɨ 20  ɦɦ� ɜ� ɫɬɵɤɚɯ� ɢ� ɭɜɟɥɢɱɢɜɚɸɬɫɹ� ɪɚɡɦɟɪɵ� ɨɬɜɟɪ-
ɫɬɢɣ�ɜ�ɪɟɥɶɫɚɯ�ɢ�ɧɚɤɥɚɞɤɚɯ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɞɢɚɦɟɬɪɨɦ�ɫɬɵɤɨɜɵɯ�ɛɨɥɬɨɜ.  

ɂɡɜɟɫɬɧɵɦɢ� ɮɚɤɬɚɦɢ� ɩɪɢ� ɧɢɡɤɢɯ� ɬɟɦɩɟɪɚɬɭɪɚɯ� ɹɜɥɹɸɬɫɹ� ɫɧɢɠɟɧɢɟ 
ɩɪɨɱɧɨɫɬɢ, ɩɥɚɫɬɢɱɧɨɫɬɢ, ɭɞɚɪɧɨɣ�ɜɹɡɤɨɫɬɢ (ɯɥɚɞɧɨɥɨɦɤɨɫɬɶ) ɢ�ɭɜɟɥɢɱɟɧɢɟ 
ɬɜɟɪɞɨɫɬɢ�ɫɬɚɥɢ. ɉɪɢ�ɧɚɥɢɱɢɢ�ɩɨɥɡɭɧɨɜ�ɛɨɥɟɟ 2 ɦɦ�ɧɚ�ɤɨɥɺɫɚɯ�ɜɚɝɨɧɨɜ�ɜ�ɫɨ-
ɫɬɚɜɚɯ�ɩɨɟɡɞɨɜ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɧɢɠɟ�í25 °ɋ�ɜɨɡɧɢɤɚɸɬ�ɨɩɚɫɧɵɟ�ɫɨɫɬɨɹ-
ɧɢɹ�ɩɭɬɢ�ɜɫɥɟɞɫɬɜɢɟ�ɭɞɚɪɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɧɟɝɥɚɞɤɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɤɚɬɚɧɢɹ�ɤɨ-
ɥɟɫɚ�ɧɚ�ɯɪɭɩɤɢɣ�ɪɟɥɶɫ (ɪɢɫɭɧɨɤ 2). 

ɉɪɢ� ɦɨɞɟɥɢɪɨɜɚɧɢɢ� ɩɭɬɟɜɨɝɨ� ɪɚɡ-
ɜɢɬɢɹ�ɫɬɚɧɰɢɣ�ɞɚɧɧɵɟ�ɮɢɡɢɱɟɫɤɢɟ�ɩɪɨ-
ɰɟɫɫɵ� ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ� ɞɥɹ� ɚɞɟɤɜɚɬ-
ɧɨɫɬɢ� ɫ� ɪɟɚɥɶɧɵɦɢ� ɭɫɥɨɜɢɹɦɢ� ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɪɟɠɢɦɚɯ. ɉɨɷɬɨɦɭ� ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ 
ɮɨɪɦɢɪɨɜɚɬɶ� ɨɩɪɟɞɟɥɺɧɧɭɸ� ɦɢɤɪɨ-
ɫɬɪɭɤɬɭɪɭ� ɰɢɮɪɨɜɵɯ� ɨɛɴɟɤɬɨɜ� ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ� ɩɭɬɢ� ɢ� ɨɬɞɟɥɶɧɵɯ� ɞɟɬɚ-
ɥɟɣ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɫɨɫɬɚɜɥɹɸ-
ɳɢɯ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɩɚɪɵ�ɬɪɟɧɢɹ. ȿɫɥɢ�ɤ 
ɬɚɤɢɦ�ɦɨɞɟɥɶɧɵɦ�ɨɛɴɟɤɬɚɦ�ɩɪɢɦɟɧɢɬɶ 
ɢɧɫɬɪɭɦɟɧɬ� ɜɢɡɭɚɥɢɡɚɰɢɢ� ɦɢɤɪɨɫɬɪɭɤɬɭɪɵ, ɬɨ� ɩɪɢ� ɨɩɪɟɞɟɥɺɧɧɨɣ� ɜɧɟɲɧɟɣ 
ɧɚɝɪɭɡɤɟ�ɦɨɠɧɨ�ɧɚɛɥɸɞɚɬɶ�ɢɡɦɟɧɟɧɢɹ�ɜ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ�ɪɟɲɺɬɤɟ�ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ�ɷɥɟɦɟɧɬɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɢɥɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

3 Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ�ɜɨɡɞɟɣɫɬɜɢɹ.�Ⱦɜɢɠɟɧɢɟ�ɜɚɝɨɧɚ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɫɢɥɵ 
ɬɹɠɟɫɬɢ�ɩɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦɭ�ɩɭɬɢ� ɫ� ɭɤɥɨɧɨɦ� ɩɪɨɢɫɯɨɞɢɬ�ɩɪɢ� ɜɟɥɢɱɢɧɟ, 
ɩɪɟɜɵɲɚɸɳɟɣ�ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɪɟɨɞɨɥɟɧɢɟ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɫɪɟɞɵ, ɜɫɬɪɟɱɧɨɝɨ�ɜɟɬɪɚ�ɢ�ɫɭɦɦɚɪɧɵɯ�ɫɢɥ�ɬɪɟɧɢɹ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɭɸɳɢɯ�ɭɡɥɚɯ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɚ�ɬɚɤɠɟ�ɬɪɟɧɢɹ�ɩɨɤɨɹ, ɫɤɨɥɶɠɟɧɢɹ�ɢ�ɤɚ-
ɱɟɧɢɹ�ɤɨɥɟɫɚ�ɢ�ɪɟɥɶɫɚ.  
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Ⱦɥɹ� ɧɚɱɚɥɚ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɨɞ� ɭɤɥɨɧ� ɩɭɬɢ� ɧɟɨɛɯɨɞɢɦɨ� ɩɪɟɨɞɨɥɟɧɢɟ 
ɜɨɡɧɢɤɚɸɳɢɯ� ɫɢɥ� ɬɪɟɧɢɹ� ɜ� ɛɭɤɫɚɯ,  ɡɭɛɱɚɬɵɯ� ɤɨɥɺɫɚɯ;  ɚɜɬɨɫɰɟɩɤɟ,  ɩɨɝɥɨ-
ɳɚɸɳɢɯ� ɚɩɩɚɪɚɬɚɯ; ɩɹɬɧɢɤɚɯ, ɩɨɞɩɹɬɧɢɤɚɯ, ɲɤɜɨɪɧɹɯ; ɪɟɫɫɨɪɧɨɦ� ɩɨɞɜɟ-
ɲɢɜɚɧɢɢ. Ɍɪɟɧɢɟ�ɤɨɥɟɫɚ�ɢ�ɪɟɥɶɫɚ�ɩɪɨɢɫɯɨɞɢɬ�ɬɚɤɠɟ�ɜ�ɤɪɢɜɵɯ�ɢ�ɫɬɪɟɥɨɱɧɵɯ 
ɩɟɪɟɜɨɞɚɯ�ɢɡ�ɡɚ�ɫɤɨɥɶɠɟɧɢɹ�ɪɟɛɨɪɞ�ɤɨɥɟɫ�ɩɨ�ɛɨɤɨɜɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɧɚɪɭɠɧɨ-
ɝɨ�ɪɟɥɶɫɚ�ɤɪɭɝɨɜɵɯ, ɩɟɪɟɯɨɞɧɵɯ�ɤɪɢɜɵɯ�ɢ�ɜ�ɩɟɪɟɜɨɞɧɵɯ�ɤɪɢɜɵɯ�ɫɬɪɟɥɨɱɧɵɯ 
ɩɟɪɟɜɨɞɨɜ; ɭɞɚɪɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɤɨɥɟɫ�ɩɨ�ɫɬɵɤɚɦ�ɪɟɥɶɫɨɜɵɯ�ɩɥɟɬɟɣ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɫɢɥɵ�ɬɪɟɧɢɹ�ɭɜɟɥɢɱɢɜɚɸɬɫɹ�ɢɡ�ɡɚ�ɧɚɥɢɱɢɹ�ɪɚɡɥɢɱɧɵɯ�ɞɟɮɟɤɬɨɜ�ɧɚ�ɩɨ-
ɜɟɪɯɧɨɫɬɹɯ�ɩɚɪ�ɬɪɟɧɢɹ�ɜɚɝɨɧɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ. 

Ȼɥɚɝɨɞɚɪɹ�ɞɟɣɫɬɜɢɸ�ɫɢɥɵ�ɬɹɠɟɫɬɢ�ɮɨɪɦɢɪɭɟɬɫɹ� ɭɝɨɥ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɨɬ-
ɤɨɫɚ� ɝɪɭɡɚ, ɨɬɫɵɩɚɟɦɨɝɨ�ɧɚ�ɧɟɤɨɬɨɪɭɸ� ɫɤɥɚɞɫɤɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ� ɢɥɢ� ɧɚ�ɩɨɥ 
ɜɚɝɨɧɚ. ɉɪɢ�ɷɬɨɦ�ɫɭɳɟɫɬɜɟɧɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ�ɭɝɨɥ�ɟɫɬɟɫɬ-
ɜɟɧɧɨɝɨ�ɨɬɤɨɫɚ,  ɹɜɥɹɸɬɫɹ�ɮɨɪɦɚ�ɢ�ɪɚɡɦɟɪ�ɱɚɫɬɢɰ,  ɢɯ�ɲɟɪɨɯɨɜɚɬɨɫɬɶ,  ɜɥɚɠ-
ɧɨɫɬɶ, ɫɩɨɫɨɛ� ɨɬɫɵɩɤɢ, ɦɚɬɟɪɢɚɥ� ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ, ɜɵɫɨɬɚ� ɨɬɫɵɩɤɢ. 
ɗɬɢ� ɭɫɥɨɜɢɹ� ɜɥɢɹɸɬ� ɧɚ� ɪɟɡɭɥɶɬɢɪɭɸɳɟɟ� ɡɧɚɱɟɧɢɟ� ɫɢɥɵ� ɬɪɟɧɢɹ, ɩɪɟɩɹɬɫɬ-
ɜɭɸɳɟɣ�ɪɚɫɩɪɟɞɟɥɟɧɢɸ�ɱɚɫɬɢɰ�ɝɪɭɡɚ�ɩɚɪɚɥɥɟɥɶɧɨ�ɨɩɨɪɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɇɨɞɟɥɶɧɚɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɩɪɨɰɟɫɫɚ� ɨɛɪɚɡɨɜɚɧɢɹ� ɤɨɧɭɫɧɨɣ� ɮɨɪɦɵ� ɨɬ-
ɜɚɥɚ� ɝɪɭɡɚ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɤɚɤ� ɞɜɢɠɟɧɢɟ� ɱɚɫɬɢɰ� ɝɪɭɡɚ� ɢɡ� ɜɵɯɨɞɧɨɝɨ� ɭɫɬ-
ɪɨɣɫɬɜɚ�ɧɚ�ɩɪɢɺɦɧɭɸ�ɩɨɜɟɪɯɧɨɫɬɶ�ɫɤɥɚɞɚ�ɢɥɢ�ɜɚɝɨɧɚ�ɢ�ɢɯ�ɩɨɫɥɟɞɭɸɳɢɟ�ɩɟ-
ɪɟɦɟɳɟɧɢɹ�ɤɚɤ�ɩɨ�ɩɨɜɟɪɯɧɨɫɬɢ, ɬɚɤ�ɢ�ɫɨ�ɫɤɚɬɵɜɚɧɢɟɦ�ɩɨ�ɞɪɭɝɢɦ�ɱɚɫɬɢɰɚɦ 
ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɫɢɥɵ�ɬɹɠɟɫɬɢ. ɉɪɢɱɺɦ�ɩɨ�ɦɟɪɟ�ɭɜɟɥɢɱɟɧɢɹ�ɦɚɫɫɵ�ɧɚɫɵɩɧɨɝɨ 
ɝɪɭɡɚ�ɜ�ɨɬɜɚɥɟ�ɜɨɡɦɨɠɧɨ�ɩɟɪɟɦɟɳɟɧɢɟ�ɧɟ�ɬɨɥɶɤɨ�ɜɟɪɯɧɢɯ, ɧɨ�ɢ�ɧɢɠɧɢɯ�ɫɥɨ-
ɺɜ� ɱɚɫɬɢɰ� ɢɡ�ɡɚ� ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ� ɨɛɳɟɣ� ɦɚɫɫɵ, ɫɩɨɫɨɛɧɨɣ «ɪɚɫɬɟɤɚɬɶɫɹ» 
ɞɚɥɟɟ�ɩɨ�ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɪɭɲɚɹ�ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ�ɪɚɧɟɟ�ɧɟɭɫɬɨɣɱɢɜɨɟ�ɪɚɜɧɨ-
ɜɟɫɢɟ�ɫɢɥ�ɬɪɟɧɢɹ�ɦɟɠɞɭ�ɱɚɫɬɢɰɚɦɢ.  ɑɟɦ�ɛɨɥɶɲɟ�ɝɪɭɡɚ� ɜ�ɨɬɜɚɥɟ,  ɬɟɦ�ɛɨɥɟɟ 
ɨɩɪɟɞɟɥɺɧɧɵɦ�ɛɭɞɟɬ�ɮɢɤɫɢɪɨɜɚɬɶɫɹ� ɭɝɨɥ� ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɨɬɤɨɫɚ, ɩɪɢɛɥɢɠɚ-
ɹɫɶ�ɤ�ɫɜɨɟɦɭ�ɨɛɴɟɤɬɢɜɧɨɦɭ�ɡɧɚɱɟɧɢɸ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɦɭ�ɫɜɹɡɶ�ɦɟɠɞɭ�ɮɨɪ-
ɦɨɣ�ɢ�ɪɚɡɦɟɪɚɦɢ�ɱɚɫɬɢɰ�ɝɪɭɡɚ, ɢɯ�ɜɥɚɠɧɨɫɬɶɸ, ɲɟɪɨɯɨɜɚɬɨɫɬɶɸ�ɢ�ɞɪɭɝɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ� ɭɝɨɥ� ɤɨɧɭɫɧɨɣ� ɧɚɩɪɚɜɥɹɸɳɟɣ� ɨɬɤɨɫɚ� ɝɪɭɡɚ 
�ɪɢɫɭɧɨɤ 3).  
а)                                                        

 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 3 í�ɍɝɨɥ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɬɤɨɫɚ�ɝɪɭɡɨɜ:  

а�í�ɳɟɛɧɹ; б�í�ɡɟɪɧɚ 

б) 
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ȿɫɥɢ�ɧɚɫɵɩɧɨɣ�ɝɪɭɡ�ɨɬɝɪɭɠɟɧ�ɜ�ɜɚɝɨɧ (ɧɚɩɪɢɦɟɪ, ɡɟɪɧɨ�ɜ�ɦɢɧɟɪɚɥɨɜɨɡɟ), 
ɬɨ� ɩɨɫɥɟ�ɧɚɱɚɥɚ� ɞɜɢɠɟɧɢɹ� ɜɚɝɨɧɚ� ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɦɚɧɟɜɪɨɜɵɯ� ɨɩɟɪɚɰɢɣ 
ɢɥɢ�ɜ�ɫɨɫɬɚɜɟ�ɩɨɟɡɞɚ�ɭɝɨɥ�ɨɬɤɨɫɚ�ɢɡɦɟɧɹɟɬɫɹ, ɭɦɟɧɶɲɚɹɫɶ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ 
ɪɚɡɦɟɪɨɜ�ɮɪɚɤɰɢɣ�ɝɪɭɡɚ�ɢ�ɞɪɭɝɢɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɞɨ 30 % ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ 
ɭɝɥɭ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɬɤɨɫɚ�ɜ�ɩɨɤɨɟ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɭɝɨɥ�ɨɬɤɨɫɚ�ɜ�ɩɨɤɨɟ�ɦɨ-
ɠɟɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɤɚɤ�ɮɨɪɦɚ�ɧɟɭɫɬɨɣɱɢɜɨɝɨ�ɪɚɜɧɨɜɟɫɢɹ�ɦɟɠɞɭ�ɫɢɥɨɣ�ɬɹ-
ɠɟɫɬɢ�ɱɚɫɬɢɰ�ɝɪɭɡɚ�ɢ�ɫɢɥɚɦɢ�ɬɪɟɧɢɹ�ɦɟɠɞɭ�ɷɬɢɦɢ�ɱɚɫɬɢɰɚɦɢ. Ⱦɜɢɠɟɧɢɟ�ɜɚ-
ɝɨɧɚ�ɞɨɛɚɜɥɹɟɬ�ɱɚɫɬɢɰɚɦ�ɷɧɟɪɝɢɸ�ɜ�ɜɢɞɟ�ɩɟɪɟɞɚɸɳɟɣɫɹ�ɜɢɛɪɚɰɢɢ�ɨɬ�ɭɞɚɪ-
ɧɵɯ� ɜɨɡɞɟɣɫɬɜɢɣ� ɩɨ� ɫɬɵɤɚɦ� ɩɭɬɟɣ, ɭɫɤɨɪɟɧɧɵɯ� ɢ� ɬɨɪɦɨɡɹɳɢɯ� ɜɥɢɹɧɢɣ� ɨɬ 
ɥɨɤɨɦɨɬɢɜɚ, ɜɨɡɧɢɤɚɸɳɢɯ� ɰɟɧɬɪɨɛɟɠɧɵɯ� ɫɢɥ� ɩɪɢ� ɞɜɢɠɟɧɢɢ� ɜ� ɤɪɢɜɵɯ. 
ɉɪɢɪɨɫɬ� ɤɢɧɟɬɢɱɟɫɤɨɣ� ɷɧɟɪɝɢɢ� ɩɨɡɜɨɥɹɟɬ� ɱɚɫɬɢɰɚɦ� ɩɪɨɬɢɜɨɞɟɣɫɬɜɨɜɚɬɶ 
ɭɞɟɪɠɢɜɚɸɳɢɦ�ɫɢɥɚɦ�ɬɪɟɧɢɹ�ɢ�ɪɚɫɩɪɟɞɟɥɹɬɶɫɹ�ɩɨ�ɩɨɥɭ�ɜɚɝɨɧɚ�ɫ�ɟɳɺ�ɦɟɧɶ-
ɲɢɦ�ɭɝɥɨɦ�ɨɬɤɨɫɚ. Ɉɞɧɚɤɨ�ɩɨɫɥɟ�ɫɧɹɬɢɹ�ɜɧɟɲɧɢɯ�ɧɚɝɪɭɡɨɤ (ɧɚɩɪɢɦɟɪ, ɨɫ-
ɬɚɧɨɜɤɢ� ɜɚɝɨɧɚ) ɨɛɪɚɬɧɨɟ� ɞɜɢɠɟɧɢɟ� ɱɚɫɬɢɰ� ɝɪɭɡɚ� ɫ� ɞɨɫɬɢɠɟɧɢɟɦ� ɩɟɪɜɨɧɚ-
ɱɚɥɶɧɨɝɨ�ɭɝɥɚ�ɨɬɤɨɫɚ�ɩɨɤɨɹ�ɧɟ�ɩɪɨɢɫɯɨɞɢɬ,  ɬɚɤ�ɤɚɤ�ɞɟɣɫɬɜɢɟ�ɫɢɥɵ�ɬɹɠɟɫɬɢ 
ɮɢɤɫɢɪɭɟɬ� ɞɨɫɬɢɝɧɭɬɨɟ� ɩɨɥɨɠɟɧɢɟ� ɱɚɫɬɢɰ� ɝɪɭɡɚ, ɡɚɤɪɟɩɥɹɹ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ 
ɮɚɤɬ�ɩɪɨɢɡɨɲɟɞɲɢɯ�ɢɡɦɟɧɟɧɢɣ�ɫ�ɝɪɭɡɨɦ. Ɉɩɪɟɞɟɥɹɸɳɢɦɢ�ɞɨɫɬɢɝɧɭɬɨɟ�ɤɨ-
ɧɭɫɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɱɚɫɬɢɰ�ɝɪɭɡɚ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɹɜɥɹɸɬɫɹ�ɢɯ�ɪɚɡɦɟɪ�ɢ 
ɝɥɚɞɤɨɫɬɶ (ɲɟɪɨɯɨɜɚɬɨɫɬɶ).  

ɋɪɚɜɧɟɧɢɟ� ɭɝɥɨɜ� ɟɫɬɟɫɬɜɟɧɧɨɝɨ� ɨɬɤɨɫɚ� ɬɚɤɢɯ� ɪɚɡɥɢɱɧɵɯ�ɩɨ� ɪɚɡɦɟɪɚɦ�ɢ 
ɮɨɪɦɟ�ɝɪɭɡɨɜ, ɤɚɤ�ɤɚɦɟɧɧɵɣ�ɭɝɨɥɶ�ɢ�ɳɟɛɟɧɶ, ɡɟɪɧɨ�ɢ�ɫɟɦɹ�ɥɶɧɚ�ɩɪɢ�ɩɪɨɱɢɯ 
ɪɚɜɧɵɯ�ɭɫɥɨɜɢɹɯ�ɩɨɤɚɡɵɜɚɟɬ�ɞɨɫɬɚɬɨɱɧɨ�ɲɢɪɨɤɢɣ�ɞɢɚɩɚɡɨɧ�ɨɬɤɥɨɧɟɧɢɹ�ɜɟ-
ɥɢɱɢɧɵ� ɢɫɫɥɟɞɭɟɦɨɝɨ� ɩɚɪɚɦɟɬɪɚ (ɨɬ 30í45° ɞɥɹ� ɩɟɪɜɨɣ� ɩɚɪɵ� ɝɪɭɡɨɜ� ɞɨ 
20í25° í�ɞɥɹ�ɜɬɨɪɨɣ). ɉɪɢ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɜɵɫɨɬɟ�ɲɬɚɛɟɥɹ�ɜɟɪɯɧɢɟ�ɫɥɨɢ�ɛɭ-
ɞɭɬ�ɩɪɨɞɚɜɥɢɜɚɬɶ�ɧɢɠɧɢɟ, ɮɨɪɦɢɪɭɹ�ɛɨɥɟɟ�ɩɨɥɨɝɢɣ�ɭɝɨɥ�ɨɬɤɨɫɚ�ɩɨ�ɫɪɚɜɧɟ-
ɧɢɸ�ɫ�ɜɟɪɯɧɢɦɢ�ɫɥɨɹɦɢ.  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɦɟɯɚɧɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɱɚɫɬɢɰ� ɝɪɭɡɚ, 
ɨɛɥɚɞɚɸɳɢɯ� ɨɞɢɧɚɤɨɜɵɦɢ� ɢɥɢ� ɷɤɜɢɜɚɥɟɧɬɧɵɦɢ� ɮɢɡɢɱɟɫɤɢɦɢ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚɦɢ, ɩɨɡɜɨɥɢɬ� ɜɢɡɭɚɥɶɧɨ� ɩɨɥɭɱɢɬɶ� ɤɨɧɭɫɧɭɸ� ɮɨɪɦɭ� ɦɚɤɪɨɨɛɴɟɤɬɚ, ɡɚ-
ɧɢɦɚɸɳɟɝɨ�ɨɬɧɨɫɢɬɟɥɶɧɨ� ɭɫɬɨɣɱɢɜɵɟ�ɤɨɧɬɭɪɵ�ɜɧɟɲɧɢɯ�ɝɪɚɧɢɰ� ɪɚɫɩɨɥɨɠɟ-
ɧɢɹ�ɝɪɭɡɚ, ɫɩɨɫɨɛɧɵɯ�ɢɡɦɟɧɢɬɶɫɹ�ɩɪɢ�ɫɨɨɛɳɟɧɢɢ�ɞɚɧɧɨɦɭ�ɜɡɚɢɦɨɫɜɹɡɚɧɧɨɦɭ 
ɤɨɧɝɥɨɦɟɪɚɬɭ�ɱɚɫɬɢɰ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɷɧɟɪɝɢɢ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɫɥɨɠɧɚɹ�ɫɢɫ-
ɬɟɦɚ�ɫɢɥɨɜɵɯ�ɜɨɡɞɟɣɫɬɜɢɣ�ɝɪɚɜɢɬɚɰɢɢ�ɧɚ�ɮɨɪɦɢɪɭɟɦɵɣ�ɨɬɜɚɥ�ɝɪɭɡɚ�ɩɪɢɜɨɞɢɬ 
ɤ «ɜɵɞɚɜɥɢɜɚɧɢɸ» ɨɬɞɟɥɶɧɵɯ�ɱɚɫɬɢɰ�ɫ�ɡɚɧɹɬɢɟɦ�ɛyɥɶɲɟɣ�ɩɥɨɳɚɞɢ�ɨɩɨɪɧɨɣ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɩɨɜɟɪɯɧɨɫɬɢ�ɩɪɢ�ɩɪɟɨɞɨɥɟɧɢɢ�ɫɢɥɵ�ɬɪɟɧɢɹ�ɱɚɫɬɢɰ�ɨ�ɩɨɜɟɪɯ-
ɧɨɫɬɶ�ɢ�ɫɤɨɥɶɠɟɧɢɟɦ�ɱɚɫɬɢɰ�ɦɟɠɞɭ�ɫɨɛɨɣ�ɫ�ɢɯ�ɩɟɪɟɦɟɳɟɧɢɟɦ�ɧɚɪɭɠɭ�ɤ�ɧɚ-
ɩɪɚɜɥɹɸɳɟɣ�ɝɪɭɡɨɜɨɝɨ�ɤɨɧɭɫɚ.  

ɇɟɩɪɟɪɵɜɧɨɟ�ɢɫɬɟɱɟɧɢɟ�ɝɪɭɡɚ�ɢɡ�ɩɨɝɪɭɡɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ (ɤɨɧ-
ɜɟɣɟɪɚ, ɛɭɧɤɟɪɚ) ɩɨɡɜɨɥɢɬ�ɦɨɞɟɥɢɪɨɜɚɬɶ�ɞɢɧɚɦɢɱɟɫɤɢ�ɪɚɡɜɢɜɚɟɦɭɸ�ɦɚɤɪɨ-
ɫɤɨɩɢɱɟɫɤɭɸ� ɫɬɪɭɤɬɭɪɭ� ɨɬɜɚɥɚ� ɝɪɭɡɚ� ɢɡ� ɭɪɚɜɧɨɜɟɲɟɧɧɵɯ� ɜɡɚɢɦɧɨɣ� ɫɢɥɨɣ 
ɬɪɟɧɢɹ� ɢ�ɩɪɢɬɹɠɟɧɢɟɦ�ɤ� ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ�ɨɩɨɪɧɨɣ� ɩɨɜɟɪɯɧɨɫɬɢ�ɞɨɫɬɚɬɨɱɧɨ 
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ɦɟɥɤɢɯ (ɧɚɫɵɩɧɨɝɨ� ɝɪɭɡɚ) ɢɥɢ� ɨɬɧɨɫɢɬɟɥɶɧɨ� ɤɪɭɩɧɵɯ (ɧɚɜɚɥɨɱɧɨɝɨ� ɝɪɭɡɚ) 
ɱɚɫɬɢɰ. ȿɫɥɢ�ɫɤɨɪɨɫɬɶ�ɢɫɬɟɱɟɧɢɹ�ɝɪɭɡɚ�ɞɨɫɬɚɬɨɱɧɨ�ɜɟɥɢɤɚ, ɬɨ�ɬɪɟɧɢɟ�ɩɨɤɨɹ, 
ɟɞɢɧɨɠɞɵ� ɩɪɟɨɞɨɥɺɧɧɨɟ� ɩɨɫɬɨɹɧɧɵɦ� ɞɜɢɠɟɧɢɟɦ� ɱɚɫɬɢɰ, ɧɟ� ɛɭɞɟɬ� ɛɨɥɟɟ 
ɜɨɡɧɢɤɚɬɶ�ɜɫɥɟɞɫɬɜɢɟ�ɩɨɫɬɨɹɧɧɨɝɨ�ɞɚɥɶɧɟɣɲɟɝɨ�ɩɟɪɟɦɟɳɟɧɢɹ�ɱɚɫɬɢɰ�ɝɪɭɡɚ. 
ɉɪɢ�ɷɬɨɦ�ɭɝɨɥ� ɨɬɤɨɫɚ�ɝɪɭɡɚ�ɛɭɞɟɬ�ɮɨɪɦɢɪɨɜɚɬɶɫɹ� ɨɞɢɧɚɤɨɜɵɦ�ɩɨ�ɜɫɟɦ�ɤɨ-
ɧɭɫɧɵɦ�ɝɪɚɧɢɰɚɦ.  

ɉɪɢ� ɦɚɥɵɯ� ɫɤɨɪɨɫɬɹɯ� ɢɫɬɟɱɟɧɢɹ� ɝɪɭɡɚ� ɢɥɢ� ɩɨɝɪɭɡɤɟ� ɩɨɪɰɢɹɦɢ (ɧɚɩɪɢ-
ɦɟɪ, ɤɨɜɲɨɦ�ɫɬɪɟɥɨɜɨɝɨ�ɤɪɚɧɚ) ɤɚɠɞɵɣ�ɪɚɡ�ɮɨɪɦɢɪɭɟɦɵɣ�ɨɬɜɚɥ�ɛɭɞɟɬ�ɩɪɨ-
ɯɨɞɢɬɶ�ɱɟɪɟɡ�ɫɬɚɞɢɸ�ɩɪɟɨɞɨɥɟɧɢɹ�ɫɢɥɵ�ɬɪɟɧɢɹ�ɩɨɤɨɹ, ɤɨɬɨɪɚɹ�ɢɡ�ɡɚ�ɫɜɨɟɝɨ 
ɛɨɥɟɟ�ɜɵɫɨɤɨɝɨ, ɱɟɦ� ɫɢɥɚ�ɬɪɟɧɢɹ� ɫɤɨɥɶɠɟɧɢɹ, ɡɧɚɱɟɧɢɹ�ɛɭɞɟɬ�ɩɪɢɜɨɞɢɬɶ�ɤ 
ɩɨɹɜɥɟɧɢɸ� ɢɧɬɟɪɜɚɥɨɜ� ɜɪɟɦɟɧɢ, ɜ� ɬɟɱɟɧɢɟ� ɤɨɬɨɪɵɯ� ɛɭɞɭɬ� ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ 
ɫɜɨɟɨɛɪɚɡɧɵɟ�ɜɵɫɬɭɩɵ�ɝɪɭɡɚ�ɫ�ɛyɥɶɲɢɦɢ�ɭɝɥɚɦɢ�ɟɫɬɟɫɬɜɟɧɧɨɝɨ�ɨɬɤɨɫɚ, ɜɵ-
ɪɚɜɧɢɜɚɟɦɵɟ�ɥɢɲɶ�ɩɨɫɥɟ�ɩɪɟɨɞɨɥɟɧɢɹ�ɫɢɥɵ�ɬɪɟɧɢɹ�ɩɨɤɨɹ�ɭɜɟɥɢɱɢɜɚɸɳɟɣɫɹ 
ɦɚɫɫɨɣ�ɫɜɟɪɯɭ. 

ȼ�ɰɟɥɨɦ� ɞɢɧɚɦɢɤɚ�ɞɜɢɠɟɧɢɹ� ɱɚɫɬɢɰ�ɩɪɢ� ɪɚɡɥɢɱɧɵɯ�ɭɫɥɨɜɢɹɯ� ɜɵɝɪɭɡɤɢ 
ɝɪɭɡɨɜ�ɜ�ɨɬɜɚɥ�ɞɨɫɬɚɬɨɱɧɨ�ɫɥɨɠɧɚɹ, ɜ�ɤɨɬɨɪɨɣ�ɱɚɫɬɨ�ɡɧɚɱɢɦɵɦɢ�ɛɭɞɭɬ�ɨɩɪɟ-
ɞɟɥɟɧɧɵɟ�ɫɨɱɟɬɚɧɢɹ�ɫɜɨɣɫɬɜ�ɫɦɟɠɧɵɯ�ɱɚɫɬɢɰ, ɜɯɨɞɹɳɢɯ�ɜɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ. ɉɪɨɰɟɫɫɵ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɭɝɥɨɜ�ɨɬɤɨɫɚ�ɞɥɹ�ɨɞɧɨɝɨ�ɢ�ɬɨɝɨ�ɠɟ 
ɝɪɭɡɚ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɢ�ɜ�ɜɚɝɨɧɟ�ɛɭɞɭɬ�ɪɚɡɥɢɱɧɵ,  ɚ�ɫɥɟɞɨɜɚɬɟɥɶɧɨ,  ɛɭɞɭɬ�ɩɪɢ-
ɜɨɞɢɬɶ�ɤ�ɪɚɡɥɢɱɧɵɦ�ɪɟɡɭɥɶɬɚɬɚɦ�ɩɨ�ɞɨɫɬɢɝɚɟɦɵɦ�ɡɧɚɱɟɧɢɹɦ�ɭɝɥɨɜ�ɨɬɤɨɫɚ. 

4 Ⱥɬɦɨɫɮɟɪɧɵɟ�ɥɟɬɧɢɟ ɨɫɚɞɤɢ�ɨɤɚɡɵɜɚɸɬ�ɫɭɳɟɫɬɜɟɧɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɯɚ-
ɪɚɤɬɟɪ�ɫɰɟɩɥɟɧɢɹ�ɤɨɥɟɫɚ�ɢ�ɪɟɥɶɫɚ, ɫɧɢɠɚɹ�ɢɯ�ɫɰɟɩɥɟɧɢɟ�ɜ�ɩɪɨɰɟɫɫɟ�ɞɜɢɠɟ-
ɧɢɹ� ɢ� ɬɨɪɦɨɠɟɧɢɹ. ɋɧɢɠɟɧɢɟ� ɬɪɟɧɢɹ� ɫɤɨɥɶɠɟɧɢɹ� ɩɪɢɜɨɞɢɬ� ɤ� ɛɨɥɟɟ� ɦɹɝ-
ɤɨɦɭ, «ɜɹɡɤɨɦɭ» ɩɟɪɟɦɟɳɟɧɢɸ�ɤɨɥɟɫɚ�ɨɬɧɨɫɢɬɟɥɶɧɨ�ɪɟɥɶɫɚ�ɢ�ɤɚɤ�ɪɟɡɭɥɶɬɚɬ 
ɤ� ɛɨɥɟɟ� ɞɥɢɬɟɥɶɧɨɦɭ� ɬɨɪɦɨɠɟɧɢɸ� ɜɚɝɨɧɚ,  ɝɪɭɩɩɵ� ɩɨɞɚɱɢ� ɢɥɢ� ɩɨɟɡɞɚ� ɞɥɹ 
ɞɨɫɬɢɠɟɧɢɹ�ɧɢɡɤɨɣ�ɫɤɨɪɨɫɬɢ�ɢɥɢ�ɨɫɬɚɧɨɜɤɢ�ɫɨɫɬɚɜɚ.  

ȼɬɨɪɵɦ� ɮɚɤɬɨɪɧɵɦ� ɜɥɢɹɧɢɟɦ� ɞɨɠɞɹ� ɹɜɥɹɟɬɫɹ� ɭɫɢɥɟɧɢɟ� ɤɨɪɪɨɡɢɨɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ�ɧɚ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ� ɢ� ɩɨɞ-
ɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɪɢ� ɞɥɢɬɟɥɶɧɨɦ� ɜɨɡɞɟɣɫɬɜɢɢ. Ɇɨɞɟɥɶɧɚɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
ɮɢɡɢɱɟɫɤɢɯ� ɩɪɨɰɟɫɫɨɜ� ɤɨɪɪɨɡɢɪɭɸɳɟɝɨ� ɜɥɢɹɧɢɹ� ɞɨɠɞɹ� ɩɨɡɜɨɥɢɬ� ɨɰɟɧɢɬɶ 
ɩɨɬɟɪɢ�ɫɢɥɵ�ɬɹɝɢ�ɥɨɤɨɦɨɬɢɜɚ�ɢ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɷɧɟɪɝɢɢ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɜɚɝɨ-
ɧɨɜ�ɧɚ�ɩɨɞɴɟɦ�ɫ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɹɝɨɜɵɯ�ɭɫɢɥɢɣ.  

Ɉɫɨɛɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɢɦɟɸɬ� ɥɢɜɧɟɜɵɟ� ɨɫɚɞɤɢ, ɤɨɬɨɪɵɟ�ɤɪɨɦɟ� ɭɤɚɡɚɧɧɵɯ 
ɜɵɲɟ� ɜɨɡɞɟɣɫɬɜɢɣ�ɦɨɝɭɬ� ɩɪɢɜɟɫɬɢ� ɤ� ɜɵɦɵɜɚɧɢɸ� ɧɢɠɧɟɝɨ� ɫɬɪɨɟɧɢɹ� ɩɭɬɢ� ɢ 
ɩɨɫɥɟɞɭɸɳɢɦ� ɩɪɨɫɚɞɤɚɦ� ɜɟɪɯɧɟɝɨ� ɫɬɪɨɟɧɢɹ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɝɢɞɪɨɞɢɧɚɦɢ-
ɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ�ɜ�ɫɥɚɝɚɸɳɢɯ�ɨɫɧɨɜɚɧɢɹ�ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɝɪɭɧɬɚɯ�ɨɛɟɫ-
ɩɟɱɢɬ�ɨɰɟɧɤɭ�ɭɫɬɨɣɱɢɜɨɫɬɢ�ɢ�ɧɚɞɟɠɧɨɫɬɢ�ɩɭɬɢ�ɩɪɢ�ɟɝɨ�ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɜɨɡɞɟɣɫɬɜɢɟ� ɥɢɜɧɟɜɵɯ� ɨɫɚɞɤɨɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɤɚɤ�ɜɥɢɹɧɢɟ�ɫɬɢɯɢɣɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ�ɜ�ɨɞɧɨɦ�ɪɹɞɭ�ɫ�ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ�ɡɟɦɥɟ-
ɬɪɹɫɟɧɢɣ, ɭɪɚɝɚɧɨɜ�ɢ�ɩɪ. Ⱦɥɹ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɬɚɤɢɯ�ɩɪɢɪɨɞɧɵɯ�ɤɚɬɚɫɬɪɨɮ�ɩɨ-
ɬɪɟɛɭɟɬɫɹ�ɪɚɡɪɚɛɚɬɵɜɚɬɶ�ɫɪɟɞɭ моделирующей контрреальности. 
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ȼɨɡɞɟɣɫɬɜɢɟ, ɨɤɚɡɵɜɚɟɦɨɟ�ɫɧɟɝɨɦ, ɫɜɹɡɵɜɚɟɬɫɹ�ɫ�ɟɝɨ�ɜɥɢɹɧɢɟɦ�ɧɚ�ɦɟɬɚɥ-
ɥɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ�ɢ�ɩɭɬɢ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɧɚ�ɦɧɨɝɨɱɢɫ-
ɥɟɧɧɵɟ�ɩɨɜɟɪɯɧɨɫɬɢ�ɜɚɝɨɧɨɜ�ɢ�ɥɨɤɨɦɨɬɢɜɨɜ, ɫɨɩɪɢɤɚɫɚɟɦɵɟ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ�ɜ 
ɩɪɨɰɟɫɫɟ�ɞɜɢɠɟɧɢɹ. ɉɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɜɥɢɹɧɢɟɦ�ɞɨɠɞɹ�ɫɧɟɝ�ɨɤɚɡɵɜɚɟɬɫɹ�ɛɨ-
ɥɟɟ�ɚɝɪɟɫɫɢɜɧɵɦ. Ɏɚɤɬɨɪ�ɧɢɡɤɨɣ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɢɜɨɞɢɬ�ɤ�ɧɚɦɟɪɡɚɧɢɸ�ɫɧɟɝɚ 
ɧɚ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ�ɩɨɜɟɪɯɧɨɫɬɹɯ. Ɉɛɪɚɡɭɟɦɵɟ�ɭɩɥɨɬɧɟɧɢɹ�ɢɡ�ɫɧɟɝɚ�ɢ�ɥɶɞɚ�ɧɚ 
ɪɚɛɨɱɟɣ� ɩɨɜɟɪɯɧɨɫɬɢ� ɪɟɥɶɫɨɜ� ɫɩɨɫɨɛɧɵ� ɜɵɡɜɚɬɶ� ɩɪɨɫɤɚɥɶɡɵɜɚɧɢɟ� ɤɨɥɟɫɚ, 
ɩɪɟɩɹɬɫɬɜɭɹ�ɭɫɬɨɣɱɢɜɨɦɭ�ɫɰɟɩɥɟɧɢɸ�ɫ�ɪɟɥɶɫɨɦ. ɇɢɡɤɚɹ�ɬɟɦɩɟɪɚɬɭɪɚ�ɜɥɢɹɟɬ 
ɧɚ�ɜɧɭɬɪɟɧɧɸɸ�ɫɬɪɭɤɬɭɪɭ�ɦɟɬɚɥɥɚ, ɩɪɢɜɨɞɢɬ�ɤ�ɩɨɬɟɪɢ�ɭɩɪɭɝɨɫɬɢ�ɢ�ɜɨɡɧɢɤ-
ɧɨɜɟɧɢɸ� ɟɝɨ� ɯɪɭɩɤɨɫɬɢ. Ʉɪɨɦɟ� ɬɨɝɨ� ɫɥɟɞɭɟɬ� ɪɚɡɥɢɱɚɬɶ� ɮɢɡɢɱɟɫɤɢɟ� ɩɪɨ-
ɰɟɫɫɵ�ɜɨɡɞɟɣɫɬɜɢɹ�ɫɧɟɝɚ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɧɚɪɭɠɧɨɝɨ�ɜɨɡɞɭɯɚ�ɜɵɲɟ�ɢ�ɧɢɠɟ 
ɧɭɥɹ�ɝɪɚɞɭɫɨɜ�ɐɟɥɶɫɢɹ, ɤɨɝɞɚ�ɨɠɢɞɚɟɬɫɹ�ɢɡɦɟɧɟɧɢɟ�ɫɜɨɣɫɬɜ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ�ɩɭɬɢ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɚɡɥɢɱɧɵɯ�ɬɟɦ-
ɩɟɪɚɬɭɪɧɵɯ�ɞɢɚɩɚɡɨɧɨɜ. 

ɉɟɪɟɨɯɥɚɠɞɟɧɢɟ� ɤɚɩɟɥɶ� ɞɨɠɞɹ, ɦɨɪɨɫɢ, ɬɭɦɚɧɚ� ɜɵɡɵɜɚɟɬ� ɩɨɹɜɥɟɧɢɟ� ɢ 
ɪɨɫɬ�ɤɪɢɫɬɚɥɥɨɜ�ɢɧɟɹ,  ɢɡɦɨɪɨɡɢ�ɢɥɢ�ɡɚɦɺɪɡɲɟɣ�ɪɨɫɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɡɚ-
ɢɦɧɨɝɨ�ɞɟɣɫɬɜɢɹ�ɜɥɚɠɧɨɫɬɢ�ɜɨɡɞɭɯɚ, ɢɡɦɟɧɟɧɢɣ�ɬɟɦɩɟɪɚɬɭɪɵ, ɪɟɥɶɟɮɚ�ɦɟ-
ɫɬɧɨɫɬɢ, ɫɢɥɵ� ɢ� ɧɚɩɪɚɜɥɟɧɢɹ� ɜɟɬɪɚ. ɂɧɟɣ� ɨɛɪɚɡɭɟɬɫɹ� ɜ� ɜɢɞɟ� ɦɟɥɶɱɚɣɲɢɯ 
ɤɪɢɫɬɚɥɥɨɜ� ɜ� ɯɨɥɨɞɧɵɟ, ɹɫɧɵɟ� ɢ� ɛɟɡɜɟɬɪɟɧɧɵɟ� ɧɨɱɢ� ɧɚ� ɧɟɩɨɤɪɵɬɵɯ� ɢɥɢ 
ɫɥɚɛɨ� ɡɚɩɨɪɨɲɟɧɧɵɯ� ɫɧɟɝɨɦ� ɩɭɬɹɯ, ɲɩɚɥɚɯ� ɢ� ɛɚɥɥɚɫɬɟ. ɇɟɛɨɥɶɲɨɣ� ɜɟɬɟɪ 
ɦɨɠɟɬ�ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ�ɛɵɫɬɪɨɦɭ�ɭɜɟɥɢɱɟɧɢɸ�ɤɪɢɫɬɚɥɥɨɜ�ɢɧɟɹ.  

ɂɡɦɨɪɨɡɶ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɦɟɥɤɢɟ�ɤɪɢɫɬɚɥɥɵ�ɥɶɞɚ, ɤɨɬɨɪɵɟ  ɨɛɪɚɡɭ-
ɸɬɫɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɫɬɪɨɝɨ�ɩɟɪɟɯɨɞɚ�ɢɡ�ɫɨɫɬɨɹɧɢɹ�ɜɨɞɹɧɨɝɨ�ɩɚɪɚ. ɉɪɢ�ɫɥɚ-
ɛɨɦ�ɜɟɬɪɟ�ɢ�ɬɟɦɩɟɪɚɬɭɪɟ�ɧɢɠɟ�í15 °ɋ�ɬɚɤɢɟ�ɤɪɢɫɬɚɥɥɵ�ɡɚ�ɜɟɫɶɦɚ�ɤɨɪɨɬɤɨɟ 
ɜɪɟɦɹ  ɧɚɪɚɫɬɚɸɬ�ɧɚ�ɩɪɨɜɨɞɚɯ� ɤɨɧɬɚɤɬɧɨɣ� ɢ� ɨɫɜɟɬɢɬɟɥɶɧɨɣ� ɫɟɬɟɣ� ɫ�ɧɚɜɟɬ-
ɪɟɧɧɨɣ�ɫɬɨɪɨɧɵ. Ɋɟɡɤɢɣ�ɪɨɫɬ�ɪɚɡɦɟɪɨɜ�ɢɡɦɨɪɨɡɢ�ɧɚɛɥɸɞɚɟɬɫɹ�ɩɪɢ�ɩɨɜɵɲɟ-
ɧɢɢ�ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢɛɥɢɠɚɸɳɢɟɫɹ�ɤ 0 °C.  

ɂɡɦɨɪɨɡɶ�ɨɛɪɚɡɭɟɬɫɹ�ɬɚɤɠɟ�ɩɪɢ�ɬɭɦɚɧɟ�ɢɥɢ�ɝɭɫɬɨɣ�ɞɵɦɤɟ�ɩɪɢ�ɛɨɥɶɲɨɦ 
ɤɨɥɢɱɟɫɬɜɟ� ɜɨɞɹɧɨɝɨ�ɩɚɪɚ� ɜ� ɜɨɡɞɭɯɟ. Ɋɚɡɥɢɱɚɸɬ� ɡɟɪɧɢɫɬɭɸ�ɢ� ɤɪɢɫɬɚɥɥɢɱɟ-
ɫɤɭɸ�ɢɡɦɨɪɨɡɢ. Ʉɪɢɫɬɚɥɥɢɱɟɫɤɚɹ�ɢɡɦɨɪɨɡɶ�ɫɨɫɬɨɢɬ�ɢɡ�ɬɨɧɤɢɯ�ɤɪɢɫɬɚɥɥɨɜ�ɫ 
ɩɥɨɬɧɨɣ� ɫɬɟɤɥɨɜɢɞɧɨɣ� ɫɬɪɭɤɬɭɪɨɣ. Ɂɟɪɧɢɫɬɚɹ� ɢɡɦɨɪɨɡɶ� ɢɦɟɟɬ� ɜɢɞ� ɪɚɫɫɵ-
ɩɚɸɳɟɝɨɫɹ�ɥɶɞɚ�ɛɟɥɨɝɨ�ɢɥɢ�ɩɨɥɭɩɪɨɡɪɚɱɧɨɝɨ�ɰɜɟɬɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ�ɜ�ɬɭɦɚɧ-
ɧɭɸ�ɢ�ɜɟɬɪɟɧɭɸ�ɩɨɝɨɞɭ�ɧɚ�ɩɟɪɟɫɟɱɺɧɧɨɦ�ɢ�ɝɨɪɧɨɦ�ɩɪɨɮɢɥɟ. Ɂɟɪɧɢɫɬɚɹ�ɢɡ-
ɦɨɪɨɡɶ�í�ɷɬɨ�ɫɨɫɬɨɹɧɢɟ�ɜɨɞɵ, ɛɨɥɟɟ�ɩɥɨɬɧɨɟ�ɱɟɦ�ɤɪɢɫɬɚɥɥɢɱɟɫɤɚɹ�ɢɡɦɨɪɨɡɶ 
ɢ�ɦɟɧɟ�ɩɥɨɬɧɨɟ, ɱɟɦ�ɝɨɥɨɥɺɞ.  

Ƚɨɥɨɥɺɞ� ɜɨɡɧɢɤɚɟɬ, ɤɨɝɞɚ� ɩɨɫɥɟ� ɦɨɪɨɡɨɜ� ɧɚɫɬɭɩɚɟɬ� ɪɟɡɤɨɟ� ɩɨɬɟɩɥɟɧɢɟ, 
ɤɨɬɨɪɨɟ�ɩɪɢɜɨɞɢɬ�ɤ�ɜɵɩɚɞɟɧɢɸ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɹɯ�ɪɟɥɶɫɨɜ, ɡɟɦɥɹɧɨɦ�ɩɨɥɨɬɧɟ 
ɩɟɪɟɨɯɥɚɠɞɺɧɧɵɯ�ɤɚɩɟɥɶ�ɞɨɠɞɹ. Ɂɚɦɟɱɟɧ�ɢɧɬɟɪɟɫɧɵɣ�ɮɚɤɬ, ɱɬɨ�ɧɚ�ɩɪɨɜɨɞɚɯ 
ɩɨɞ�ɧɚɩɪɹɠɟɧɢɟɦ�ɝɨɥɨɥɺɞɧɵɟ�ɨɬɥɨɠɟɧɢɹ�ɧɚ 30 % ɛɨɥɶɲɟ�ɱɟɦ�ɧɚ�ɨɛɟɫɬɨɱɟɧ-
ɧɵɯ, ɱɬɨ�ɫɜɹɡɚɧɨ�ɫ�ɧɚɝɪɟɜɚɧɢɟɦ�ɩɪɨɜɨɞɨɜ�ɩɨɞ�ɞɟɣɫɬɜɢɟɦ�ɬɨɤɚ. ɉɪɢ�ɝɨɥɨɥɺɞɟ 
ɭɫɢɥɟɧɢɟ�ɜɟɬɪɚ�ɞɨ 10í12 ɦ�ɫ�ɩɪɢɜɨɞɢɬ�ɤ�ɪɟɡɤɨɦɭ�ɧɚɪɚɫɬɚɧɢɸ�ɥɶɞɚ�ɧɚ�ɩɪɨɜɨ-
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ɞɚɯ. ɂɡɜɟɫɬɟɧ�ɫɥɭɱɚɣ, ɤɨɝɞɚ  ɜ� ɨɞɧɨɦ�ɢɡ� ɪɟɝɢɨɧɨɜ� ɧɢɠɧɟɣ�ȼɨɥɝɢ� ɬɨɥɳɢɧɚ 
ɥɶɞɚ�ɧɚ�ɩɪɨɜɨɞɚɯ�ɥɢɧɢɣ�ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ�ɞɨɫɬɢɝɚɥɚ 38 ɫɦ.  

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɷɬɢɯ�ɩɪɨɰɟɫɫɨɜ� ɨɱɟɧɶ� ɜɚɠɧɨ�ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ�ɧɨɪɦɚɥɶ-
ɧɨɣ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɡɢɦɨɣ, ɬɚɤ�ɤɚɤ�ɨɛɪɚɡɨɜɚɧɢɟ�ɥɶɞɚ�ɧɚ 
ɤɨɧɬɚɤɬɧɵɯ�ɩɪɨɜɨɞɚɯ�ɭɜɟɥɢɱɢɜɚɟɬ�ɧɚɝɪɭɡɤɭ�ɧɚ�ɨɩɨɪɵ�ɢ�ɢɡɨɥɹɬɨɪɵ�ɢ�ɜ�ɧɟɤɨ-
ɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɩɪɢɜɨɞɢɬ�ɤ�ɨɛɪɵɜɭ�ɩɪɨɜɨɞɨɜ�ɢ�ɨɛɪɭɲɟɧɢɸ�ɨɩɨɪ.  

Ⱦɨɫɬɚɬɨɱɧɨ� ɧɟɝɚɬɢɜɧɨɟ� ɜɥɢɹɧɢɟ� ɧɚ� ɩɭɬɟɜɭɸ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ� ɫɬɚɧɰɢɢ 
ɨɤɚɡɵɜɚɟɬ� ɬɭɦɚɧ, ɤɨɬɨɪɵɣ� ɢɧɨɝɞɚ� ɧɚɡɵɜɚɸɬ� ɧɚɡɟɦɧɵɦɢ� ɨɛɥɚɤɚɦɢ. Ɍɭɦɚɧ 
ɫɨɫɬɨɢɬ�ɢɡ�ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɢɯ�ɤɚɩɟɥɶ�ɜɨɞɵ�ɢ�ɜɨɡɧɢɤɚɟɬ�ɩɪɢ�ɨɱɟɧɶ�ɜɵɫɨɤɨɣ 
ɜɥɚɠɧɨɫɬɢ�ɜɨɡɞɭɯɚ. Ⱦɥɹ�ɤɪɭɩɧɵɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɪɚɣɨɧɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɫɬɚɧɰɢɣ�ɬɭɦɚɧ�ɦɨɠɟɬ�ɨɛɪɚɡɨɜɚɬɶɫɹ�ɢ�ɩɪɢ�ɜɥɚɠɧɨɫɬɢ�ɜɨɡɞɭɯɚ�ɧɟ�ɛɨɥɟɟ 
50 %, ɱɟɦɭ� ɫɩɨɫɨɛɫɬɜɭɸɬ� ɨɛɳɚɹ� ɡɚɝɚɡɨɜɚɧɧɨɫɬɶ�ɜɨɡɞɭɯɚ�ɢ�ɩɵɥɶ. Ⱦɟɣɫɬɜɢɟ 
ɬɭɦɚɧɚ�ɡɚɜɢɫɢɬ�ɨɬ�ɜɵɫɨɬɵ�ɧɚɞ�ɭɪɨɜɧɟɦ�ɨɤɟɚɧɚ. ɑɟɦ�ɜɵɲɟ, ɬɟɦ�ɱɚɳɟ�ɜɨɡɧɢ-
ɤɚɸɬ�ɬɭɦɚɧɵ, ɬɟɦ�ɨɧɢ�ɝɭɳɟ�ɢ�ɞɥɢɬɟɥɶɧɵɟ�ɩɨ�ɜɪɟɦɟɧɢ�ɫɭɳɟɫɬɜɨɜɚɧɢɹ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɲɬɚɬɧɨɟ� ɜɵɩɨɥɧɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɩɟɪɚɰɢɣ� ɧɚ 
ɫɬɚɧɰɢɢ� ɡɚɜɢɫɢɬ� ɨɬ� ɰɟɥɨɝɨ� ɪɹɞɚ� ɮɚɤɬɨɪɨɜ, ɨɛɨɫɨɛɥɟɧɧɨɟ� ɢɥɢ� ɤɨɦɩɥɟɤɫɧɨɟ 
ɜɥɢɹɧɢɟ�ɤɨɬɨɪɵɯ�ɜ�ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɨɩɪɟɞɟɥɹɟɬ�ɞɢɧɚɦɢɤɭ�ɩɪɨɰɟɫɫɨɜ�ɢ 
ɞɨɫɬɢɝɚɟɦɨɟ� ɫɨɫɬɨɹɧɢɟ� ɨɛɴɟɤɬɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ. 
Ɏɚɤɬɨɪɧɨɟ� ɜɥɢɹɧɢɟ� ɩɨɫɬɨɹɧɧɨ� ɫɨɩɪɨɜɨɠɞɚɸɬ� ɜɵɩɨɥɧɹɟɦɵɟ� ɫɬɚɧɰɢɨɧɧɵɟ 
ɨɩɟɪɚɰɢɢ, ɱɚɫɬɨ�ɧɟɨɬɞɟɥɢɦɵɟ�ɨɬ� ɬɨɣ�ɢɥɢ� ɢɧɨɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɨɩɟɪɚɰɢɢ. 
ɇɚɩɪɢɦɟɪ, ɜ�ɡɢɦɧɢɯ�ɭɫɥɨɜɢɹɯ�ɯɨɞɨɜɵɟ�ɤɚɱɟɫɬɜɚ�ɨɬɰɟɩɨɜ�ɪɚɫɮɨɪɦɢɪɨɜɵɜɚɟ-
ɦɵɯ�ɫɨɫɬɚɜɨɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɯɭɠɟ�ɢɡ�ɡɚ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɥɢɹɧɢɹ�ɫɧɟɝɚ, ɧɚɥɟɞɢ�ɢ 
ɨɬɪɢɰɚɬɟɥɶɧɵɯ� ɬɟɦɩɟɪɚɬɭɪ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɩɟɪɚɰɢɣ� ɜɵɝɪɭɡɤɢ� ɫɵɩɭ-
ɱɢɯ� ɝɪɭɡɨɜ� ɬɚɤɠɟ� ɜɨɡɪɚɫɬɚɟɬ�ɢɡ�ɡɚ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ� ɝɪɭɡɨɜ, 
ɞɥɢɬɟɥɶɧɨɣ�ɡɚɱɢɫɬɤɢ�ɨɬ�ɢɯ�ɨɫɬɚɬɤɨɜ�ɩɨɫɥɟ�ɜɵɝɪɭɡɤɢ.  

ȼ�ɦɨɞɟɥɢ� ɫɬɚɧɰɢɢ�ɮɚɤɬɨɪɧɨɟ� ɜɨɡɞɟɣɫɬɜɢɟ� ɞɨɫɬɚɬɨɱɧɨ� ɞɨɡɢɪɨɜɚɧɧɨɟ� ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ�ɪɟɚɥɶɧɵɦɢ�ɭɫɥɨɜɢɹɦɢ. ɐɟɩɨɱɤɢ�ɧɚɜɟɞɟɧɧɵɯ�ɤɨɪɪɟɥɹɰɢɨɧɧɵɯ 
ɜɥɢɹɧɢɣ�ɧɟɫɤɨɥɶɤɢɯ�ɮɚɤɬɨɪɨɜ�ɫɭɳɟɫɬɜɟɧɧɨ�ɭɤɨɪɚɱɢɜɚɸɬɫɹ. ɇɚɩɪɢɦɟɪ, ɜ�ɪɟ-
ɚɥɶɧɵɯ� ɭɫɥɨɜɢɹɯ� ɜɨɡɦɨɠɧɚ� ɫɥɟɞɭɸɳɚɹ� ɫɢɬɭɚɰɢɹ.  ɂɡ�ɡɚ� ɞɟɣɫɬɜɢɹ� ɦɨɳɧɨɝɨ 
ɝɪɨɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɩɪɨɢɡɨɲɥɨ�ɨɛɟɫɬɨɱɢɜɚɧɢɟ�ɷɥɟɤɬɪɢɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɭɱɚɫɬɤɚ 
ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɜɵɡɜɚɜɲɟɝɨ�ɧɚɪɭɲɟɧɢɟ�ɜ�ɝɪɚɮɢɤɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɢ�ɧɟ-
ɫɜɨɟɜɪɟɦɟɧɧɨɟ� ɩɨɫɬɭɩɥɟɧɢɟ� ɝɪɭɠɺɧɵɯ� ɜɚɝɨɧɨɜ� ɜ� ɚɞɪɟɫ� ɨɞɧɨɝɨ� ɢɡ� ɰɟɯɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ� ɯɢɦɢɱɟɫɤɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɪɚɛɨɬɚɸɳɟɝɨ� ɜ� ɧɟɩɪɟɪɵɜɧɨɦ 
ɪɟɠɢɦɟ. ɉɨɫɥɟ�ɩɪɢɛɵɬɢɹ�ɷɬɢɯ�ɜɚɝɨɧɨɜ�ɪɚɛɨɬɧɢɤɢ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɰɟɯɚ�ɩɪɟɞ-
ɩɪɢɹɬɢɹ� ɞɥɹ� ɭɫɤɨɪɟɧɢɹ� ɨɩɟɪɚɰɢɢ� ɜɵɝɪɭɡɤɢ� ɩɨɩɵɬɚɥɢɫɶ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɞɨ-
ɩɨɥɧɢɬɟɥɶɧɵɟ�ɜɵɝɪɭɡɨɱɧɵɟ�ɫɪɟɞɫɬɜɚ, ɧɨ�ɫɬɪɟɥɨɜɨɣ�ɤɪɚɧ�ɢɡ�ɡɚ�ɧɟɩɪɚɜɢɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ� ɩɨ� ɩɪɢɱɢɧɟ� ɫɩɟɲɤɢ� ɚɜɚɪɢɣɧɨ� ɜɵɲɟɥ� ɢɡ� ɪɚɛɨɱɟɝɨ� ɫɨɫɬɨɹɧɢɹ. 
ɋɬɪɟɥɚ�ɭɩɚɜɲɟɝɨ�ɤɪɚɧɚ�ɩɟɪɟɤɪɵɥɚ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɩɭɬɶ, ɩɨ�ɤɨɬɨɪɨɦɭ�ɜɧɭɬ-
ɪɢɭɡɥɨɜɵɟ�ɩɟɪɟɞɚɱɢ�ɢɡ�ɫɨɫɟɞɧɟɣ�ɫɬɚɧɰɢɢ�ɭɡɥɚ�ɩɨɫɬɭɩɚɥɢ�ɜ�ɩɚɪɤ�ɩɪɢɺɦɚ�ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɧɚ�ɝɨɪɤɟ. ɇɟɨɛɫɥɭɠɟɧɧɵɟ�ɡɚ�ɜɪɟɦɹ�ɭɫɬɪɚ-
ɧɟɧɢɹ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɢ�ɩɨɫɥɟɞɫɬɜɢɹ�ɚɜɚɪɢɢ�ɩɟɪɟɞɚɱɢ�ɧɟ�ɩɨɡɜɨɥɢɥɢ�ɫɜɨɟɜɪɟ-
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ɦɟɧɧɨ�ɫɮɨɪɦɢɪɨɜɚɬɶ�ɞɪɭɝɢɟ�ɩɟɪɟɞɚɱɢ, ɩɨɞɚɬɶ�ɧɚ�ɝɪɭɡɨɜɵɟ�ɮɪɨɧɬɵ�ɜɚɝɨɧɵ, 
ɱɬɨ� ɨɛɭɫɥɨɜɢɥɨ� ɩɨɹɜɥɟɧɢɟ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ� ɧɟɝɚɬɢɜɧɵɯ� ɩɨɫɬɷɮɮɟɤɬɨɜ� ɧɚ 
ɞɨɫɬɚɬɨɱɧɨ�ɨɛɲɢɪɧɨɦ�ɩɨɥɟ�ɫɨɛɵɬɢɣ.  

Ɉɞɧɚɤɨ�ɜ� ɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɩɨɞɨɛɧɚɹ�ɰɟɩɧɚɹ�ɜɨɥɧɚ�ɧɟɪɟɝɥɚɦɟɧɬɧɨɝɨ�ɨɬ-
ɤɥɢɤɚ� ɛɵɫɬɪɨ� ɡɚɬɭɯɚɟɬ� ɛɥɚɝɨɞɚɪɹ� ɜɵɫɨɤɨɣ «ɫɬɪɟɫɫɨɭɫɬɨɣɱɢɜɨɫɬɢ», ɪɢɝɢɞɧɨ-
ɫɬɢ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ. Ɂɚɩɚɫ� ɩɪɨɱɧɨɫɬɢ� ɜ� ɪɚɛɨɬɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɫɬɚɧɰɢɣ�ɫɨɡɞɚɺɬɫɹ�ɫɜɨɟɨɛɪɚɡɧɵɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɪɚɡɪɟɲɺɧɧɵɦ�ɩɨɤɚɱɢɜɚɧɢɟɦ 
ɡɧɚɱɟɧɢɣ� ɨɬɜɟɬɫɬɜɟɧɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɬɪɚɧɫɩɨɪɬɧɨɝɨ� ɩɪɨɰɟɫɫɚ, ɢ� ɞɚɠɟ� ɤɚɠɭ-
ɳɟɟɫɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɢɯ� ɩɪɟɜɵɲɟɧɢɟ� ɢɥɢ� ɡɚɧɢɠɟɧɢɟ� ɩɨɝɚɲɚɟɬɫɹ� ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɦ� ɫɧɢɠɟɧɢɟɦ� ɢɥɢ� ɜɨɡɪɚɫɬɚɧɢɟɦ� ɫɜɹɡɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɧɚ� ɞɪɭɝɨɦ 
ɷɬɚɩɟ� ɩɪɨɰɟɫɫɚ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɦɧɨɝɢɟ� ɧɟɝɚɬɢɜɧɵɟ� ɩɪɨɹɜɥɟɧɢɹ� ɜɡɚɢɦɧɨ� ɩɨɝɚ-
ɲɚɸɬɫɹ, ɢ�ɦɨɞɟɥɶɧɵɟ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɨɛɫɥɭɠɢɜɚ-
ɧɢɹ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɧɚ� ɫɬɚɧɰɢɢ�ɦɨɝɭɬ� ɤɨɪɪɟɤɬɧɨ� ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ� ɩɪɢ� ɭɱɺɬɟ 
ɞɜɭɯ, ɪɟɠɟ�í�ɬɪɺɯ�ɢ�ɛɨɥɟɟ�ɝɚɪɦɨɧɢɤ�ɤɨɪɪɟɥɢɪɭɸɳɟɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ. 

Ɍɚɤ�ɤɚɤ�ɰɢɮɪɨɜɨɣ�ɞɜɨɣɧɢɤ�ɫɬɚɧɰɢɢ�ɞɨɥɠɟɧ�ɨɬɪɚɠɚɬɶ�ɪɟɚɥɶɧɵɟ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ, ɜɚɠɧɵɦ�ɭɫɥɨɜɢɟɦ�ɹɜɥɹɟɬɫɹ�ɜɵɩɨɥɧɟɧɢɟ�ɜɫɟɯ�ɦɨɞɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ�ɩɨ�ɡɚɤɨɧɚɦ�ɮɢɡɢɱɟɫɤɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɬɟɥ. ɉɨɷɬɨɦɭ�ɦɨɞɟɥɶɧɵɟ 
ɨɛɪɚɡɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɦɚɤɫɢ-
ɦɚɥɶɧɨ� ɩɪɢɛɥɢɠɟɧɵ� ɤ� ɩɪɨɬɨɬɢɩɚɦ� ɧɟ� ɬɨɥɶɤɨ� ɩɨ� ɜɧɟɲɧɟɣ�ɮɨɪɦɟ, ɧɨ� ɢ� ɩɨ 
ɜɧɭɬɪɟɧɧɟɣ� ɫɬɪɭɤɬɭɪɟ, ɫɩɨɫɨɛɧɨɣ� ɨɬɪɚɠɚɬɶ� ɢɡɦɟɧɟɧɢɟ� ɢɯ� ɫɨɫɬɨɹɧɢɣ� ɜ� ɪɟ-
ɡɭɥɶɬɚɬɟ� ɜɨɡɧɢɤɚɸɳɢɯ� ɜɧɟɲɧɢɯ� ɢ� ɜɧɭɬɪɟɧɧɢɯ� ɜɨɡɞɟɣɫɬɜɢɣ. ȼɫɟ� ɨɛɴɟɤɬɵ 
ɜɬɨɪɨɝɨ� ɩɥɚɧɚ� ɜ� ɦɨɞɟɥɶɧɨɦ� ɢɫɩɨɥɧɟɧɢɢ� ɩɪɟɞɫɬɚɜɥɹɸɬ� ɫɨɛɨɣ� ɚɛɫɨɥɸɬɧɨ 
ɬɜɟɪɞɵɟ� ɫɩɥɨɲɧɵɟ� ɬɟɥɚ� ɫ�ɠɟɫɬɤɨɣ� ɢ�ɩɨɫɬɨɹɧɧɨɣ�ɤɨɨɪɞɢɧɚɬɧɨɣ� ɩɪɢɜɹɡɤɨɣ, 
ɢɧɬɟɝɪɢɪɭɟɦɵɟ�ɜ�ɛɚɡɨɜɭɸ�ɦɨɞɟɥɶ�ɚɞɟɤɜɚɬɧɨɫɬɢ�ɩɪɨɬɨɬɢɩɭ. 
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MODELING OF PHYSICAL CONDITIONS THE FUNCTIONING  
THE IDENTICAL 3D-INFORMATION IMAGE RAILWAY STATION 

The article considers model schemes for reproducing the consequences of the influence 
external factors on the railway track and rolling stock, which directly or indirectly affect 
the technological modes of operation a railway station, determining delays, waits, down-
time of rolling stock, causing abnormal situations and generating dangerous conditions of 
objects. 
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Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɨɫɧɨɜɧɵɟ� ɩɨɥɨɠɟɧɢɹ� ɬɟɨɪɢɢ� ɢ�ɦɟɬɨɞɨɥɨɝɢɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ 
ɝɪɭɡɨɜɵɯ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɩɨɬɨɤɨɜ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ 
ɪɚɡɪɚɛɨɬɤɢ� ɬɟɯɧɨɥɨɝɢɣ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɫ� ɭɱɟɬɨɦ� ɬɪɟɛɨɜɚɧɢɣ� ɥɨɝɢɫɬɢɤɢ� ɜ 
ɭɫɥɨɜɢɹɯ�ɩɟɪɟɯɨɞɚ� ɨɬ�ɪɵɧɤɨɜ�ɩɪɨɞɚɜɰɚ�ɤ�ɪɵɧɤɚɦ�ɩɨɤɭɩɚɬɟɥɟɣ. ɉɪɟɞɥɚɝɚɟɦɵɣ�ɩɨɞ-
ɯɨɞ�ɪɟɤɨɦɟɧɞɭɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɬɚɤɠɟ�ɩɪɢ�ɪɚɫɱɟɬɟ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ. 

 
ɋɨɜɪɟɦɟɧɧɵɣ� ɷɬɚɩ� ɪɚɡɜɢɬɢɹ� ɷɤɨɧɨɦɢɤɢ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɩɟɪɟɯɨɞɨɦ� ɨɬ 

ɪɵɧɤɚ�ɩɪɨɞɚɜɰɚ�ɤ�ɪɵɧɤɚɦ�ɩɨɤɭɩɚɬɟɥɟɣ,  ɱɬɨ�ɬɪɟɛɭɟɬ�ɧɨɜɵɯ�ɩɨɞɯɨɞɨɜ�ɫ�ɭɱɟ-
ɬɨɦ�ɬɪɟɛɨɜɚɧɢɣ�ɥɨɝɢɫɬɢɤɢ�ɤ�ɪɚɫɱɟɬɭ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚ-
ɦɟɬɪɨɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɚɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɫɬɚɧɰɢɢ. 
©Ʌɨɝɢɫɬɢɱɟɫɤɢɣ�ɩɨɞɯɨɞ�ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ�ɩɪɨɰɟɫɫ�ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ�ɚɧɚɥɢɬɢ-
ɱɟɫɤɨɣ� ɨɩɬɢɦɢɡɚɰɢɢ� ɫɥɨɠɧɵɯ�ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɵɯ� ɫɢɫɬɟɦ, ɜ� ɬɨɦ�ɱɢɫɥɟ� ɫɥɚ-
ɛɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ» [2, ɫ. 5]. 

ȼ�ɤɚɱɟɫɬɜɟ�ɛɚɡɵ�ɩɪɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɢ�ɩɨɬɨɤɨɜ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɢ�ɪɚɡɪɚɛɨɬɤɢ�ɬɟɯɧɨɥɨɝɢɣ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ 
ɭɫɥɨɜɢɹɯ�ɞɨɥɠɧɵ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɫɥɨɠɧɵɟ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɟ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɟ� ɫɢɫɬɟɦɵ (ɪɢɫɭɧɨɤ 1) [2, ɫ. 9]. ɗɬɢ 
ɫɢɫɬɟɦɵ�ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɨɬɧɨɫɹɬɫɹ� ɤ�ɦɟɠɞɭɧɚɪɨɞɧɵɦ,  ɬɚɤ� ɤɚɤ,  ɧɚ-
ɩɪɢɦɟɪ, ɞɨɛɵɱɚ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ, ɩɪɨɢɡɜɨɞɫɬɜɨ�ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ�ɢ�ɤɨɦɩɥɟɤ-
ɬɭɸɳɢɯ� ɢɡɞɟɥɢɣ, ɫɛɨɪɤɚ� ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɢ� ɟɟ� ɪɟɚɥɢɡɚɰɢɹ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɧɟɫɤɨɥɶɤɢɯ�ɝɨɫɭɞɚɪɫɬɜ. ɉɪɢ�ɷɬɨɦ�ɩɪɨɢɡɜɨɞ-
ɫɬɜɨ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ, ɤɨɧɟɱɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɟɟ�ɪɟɚɥɢɡɚɰɢɹ 
ɜɵɩɨɥɧɹɸɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫɨ�ɫɩɪɨɫɨɦ�ɧɚ�ɤɨɧɟɱɧɭɸ�ɝɨɬɨɜɭɸ�ɩɪɨɞɭɤɰɢɸ�ɜ 
ɤɨɧɤɪɟɬɧɵɯ� ɫɟɤɬɨɪɚɯ� ɬɨɜɚɪɧɨɝɨ� ɪɵɧɤɚ, ɤɨɬɨɪɵɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɨɛɴɟɦɨɦ 
ɩɨɬɪɟɛɥɟɧɢɹ, ɰɟɧɨɣ, ɤɚɱɟɫɬɜɨɦ� ɩɪɨɞɭɤɰɢɢ� ɢ� ɭɪɨɜɧɟɦ� ɞɨɩɪɨɞɚɠɧɨɝɨ� ɢ� ɩɨ-
ɫɥɟɩɪɨɞɚɠɧɨɝɨ� ɫɟɪɜɢɫɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɪɨɦɟ� ɬɨɝɨ, ɞɨɩɨɥɧɢɬɟɥɶɧɨ� ɤ 
ɜɵɲɟɭɤɚɡɚɧɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ�ɤɨɧɟɱɧɚɹ� ɝɨɬɨɜɚɹ� ɩɪɨɞɭɤɰɢɹ�ɞɨɥɠɧɚ�ɩɪɨɢɡɜɨ-
ɞɢɬɶɫɹ� ɢ� ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ� ɜ� ɬɟɱɟɧɢɟ� ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ� ɰɢɤɥɚ, ɧɚɩɪɢɦɟɪ, ɫɨ-
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ɫɬɨɹɳɟɝɨ�ɢɡ�ɷɬɚɩɨɜ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ, ɞɨɛɵɱɢ�ɢɫɯɨɞ-
ɧɨɝɨ� ɫɵɪɶɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ� ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ� ɢ� ɤɨɦɩɥɟɤɬɭɸɳɢɯ� ɢɡɞɟɥɢɣ, 
ɫɛɨɪɤɢ�ɤɨɧɟɱɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɟɟ�ɞɨɜɟɞɟɧɢɹ�ɞɨ�ɤɨɧɟɱɧɨɝɨ�ɩɨɬɪɟɛɢ-
ɬɟɥɹ. ɉɪɢ�ɷɬɨɦ�ɛɭɞɟɬ�ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ�ɩɪɨɢɡɜɨɞɫɬɜɨ�ɛɨɥɶɲɨɝɨ�ɚɫɫɨɪɬɢɦɟɧɬɚ 
ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɩɪɨɫɨɦ� ɜ� ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɫɟɤɬɨɪɚɯ� ɬɨɜɚɪɧɨɝɨ�ɪɵɧɤɚ. Ⱦɨɫɬɢɝɧɭɬɶ�ɞɚɧɧɨɣ� ɰɟɥɢ�ɦɨɠɧɨ�ɜ� ɭɫɥɨɜɢɹɯ�ɧɚ-
ɥɢɱɢɹ�ɝɢɛɤɢɯ�ɩɪɨɢɡɜɨɞɫɬɜ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ�ɢ�ɤɨɧɟɱɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨ-
ɞɭɤɰɢɢ� ɜ� ɭɫɥɨɜɢɹɯ� ɰɢɮɪɨɜɢɡɚɰɢɢ� ɡɚɤɭɩɤɢ� ɦɚɬɟɪɢɚɥɶɧɵɯ� ɪɟɫɭɪɫɨɜ, 
ɩɪɨɢɡɜɨɞɫɬɜɚ�ɤɨɧɟɱɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɟɟ�ɫɛɵɬɚ [3, ɫ. 122–125]. 

Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɜ� ɫɥɨɠɧɵɯ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ� ɫɢɫɬɟɦɚɯ� ɹɜɥɹɸɬɫɹ� ɥɨɝɢɫɬɢɱɟɫɤɢɟ 
ɩɨɬɨɤɢ: ɦɚɬɟɪɢɚɥɶɧɵɟ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ, ɮɢɧɚɧɫɨɜɵɟ�ɢ�ɫɟɪɜɢɫɧɵɟ. Ⱦɚɧɧɵɟ 
ɩɨɬɨɤɢ�ɤɨɧɤɪɟɬɧɵɯ� ɫɥɨɠɧɵɯ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ, ɩɨɞɜɹɡɚɧɧɵɯ�ɩɨɞ�ɤɨɧ-
ɤɪɟɬɧɵɟ� ɫɟɤɬɨɪɚ� ɬɨɜɚɪɧɵɯ� ɪɵɧɤɨɜ� ɫɜɨɟɣ� ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɟɣ, 
ɫɭɦɦɢɪɭɸɬɫɹ� ɧɚ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɫɛɵɬɨɜɵɯ� ɷɥɟɦɟɧɬɚɯ� ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɨɞɧɨɝɨ�ɢɥɢ�ɧɟɫɤɨɥɶɤɢɯ�ɝɨɫɭɞɚɪɫɬɜ [3, ɫ. 68]. ȼ�ɤɚɱɟɫɬɜɟ�ɬɚ-
ɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɛɭɞɭɬ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɩɪɟɞɩɪɢɹɬɢɹ, ɫɧɚɛɠɟɧɱɟɫɤɢɟ, ɫɛɵ-
ɬɨɜɵɟ, ɬɪɚɧɫɩɨɪɬɧɵɟ� ɢ� ɞɪɭɝɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ, ɚ� ɬɚɤɠɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ� ɢɦ 
ɩɭɧɤɬɵ� ɤɨɧɰɟɧɬɪɚɰɢɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ. ɇɚ-
ɩɪɢɦɟɪ, ɧɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɛɭɞɭɬ 
ɜɵɫɬɭɩɚɬɶ: ɩɪɨɦɵɲɥɟɧɧɵɟ� ɫɤɥɚɞɵ�ɦɚɬɟɪɢɚɥɶɧɵɯ�ɪɟɫɭɪɫɨɜ� ɢ� ɝɨɬɨɜɨɣ� ɩɪɨ-
ɞɭɤɰɢɢ; ɧɚ�ɦɚɝɢɫɬɪɚɥɶɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ – ɬɟɪɦɢɧɚɥɵ�ɜ�ɩɭɧɤɬɚɯ�ɜɡɚɢɦɨɞɟɣɫɬ-
ɜɢɹ�ɪɚɡɥɢɱɧɵɯ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ; ɜ�ɫɧɚɛɠɟɧɱɟɫɤɨ�ɫɛɵɬɨɜɵɯ�ɨɪɝɚɧɢɡɚɰɢɹɯ – 
ɬɨɪɝɨɜɵɟ�ɢ�ɫɛɵɬɨɜɵɟ�ɫɤɥɚɞɵ�ɢ�ɞɪ. ɉɪɢɦɟɪɨɦ�ɩɭɧɤɬɨɜ�ɤɨɧɰɟɬɪɚɰɢɢ�ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ� ɧɚ� ɦɚɝɢɫɬɪɚɥɶɧɨɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɹɜɥɹɸɬɫɹ� ɫɨɪɬɢ-
ɪɨɜɨɱɧɵɟ�ɢ�ɞɪɭɝɢɟ�ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 2) [2, ɫ. 56]. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɨɛɴɟɤɬɨɦ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɹɯ�ɞɜɢɠɟɧɢɹ 
ɪɟɫɭɪɫɨɜ�ɹɜɥɹɸɬɫɹ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ� ɩɨɬɨɤɢ� ɫ� ɭɱɟɬɨɦ�ɫɥɟɞɭɸɳɢɯ� ɫɩɟɰɢɮɢɱɟ-
ɫɤɢɯ�ɫɜɨɣɫɬɜ (ɧɚ�ɩɪɢɦɟɪɟ�ɦɚɬɟɪɢɚɥɶɧɨɝɨ�ɩɨɬɨɤɚ): 

ɚ) ɜ� ɫɤɥɚɞɚɯ� ɭ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ� ɢ� ɩɨɬɪɟɛɢɬɟɥɹ� ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤ-
ɰɢɢ�ɢ�ɨɩɬɨɜɢɤɨɜ – ɦɚɬɟɪɢɚɥɶɧɵɣ�ɩɨɬɨɤ�ɜ�ɮɨɪɦɟ�ɬɨɜɚɪɚ, ɤɨɬɨɪɵɣ�ɩɨɞɥɟɠɢɬ 
ɤɭɩɥɟ�ɩɪɨɞɚɠɟ, ɬ. ɟ. ɢɡɦɟɧɹɟɬɫɹ� ɮɨɪɦɚ� ɫɨɛɫɬɜɟɧɧɨɫɬɢ. ɉɨ� ɷɬɨɣ� ɩɪɢɱɢɧɟ 
ɞɚɧɧɵɟ�ɜɢɞɵ�ɫɤɥɚɞɨɜ�ɧɚɡɜɚɧɵ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ (ɉɅɐ) ɢ�ɬɨɪɝɨɜɵɦɢ�ɥɨ-
ɝɢɫɬɢɱɟɫɤɢɦɢ� ɰɟɧɬɪɚɦɢ (ɌɪɅɐ), ɬɚɤ� ɤɚɤ� ɡɞɟɫɶ� ɩɪɨɢɫɯɨɞɢɬ� ɭɩɪɚɜɥɟɧɢɟ� ɬɨ-
ɜɚɪɧɵɦɢ�ɩɨɬɨɤɚɦɢ�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɢɯ�ɮɨɪɦ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ; 

ɛ) ɜ� ɬɟɪɦɢɧɚɥɚɯ (ɩɭɧɤɬɚɯ� ɤɨɧɰɟɧɬɪɚɰɢɢ�ɪɚɫɩɪɟɞɟɥɟɧɢɹ) – ɝɪɭɡɨɜɵɟ 
�ɬɪɚɧɫɩɨɪɬɧɵɟ) ɩɨɬɨɤɢ, ɤɨɬɨɪɵɟ�ɧɟ�ɩɨɞɥɟɠɚɬ�ɤɭɩɥɟ�ɩɪɨɞɚɠɟ, ɬɚɤ�ɤɚɤ�ɜ�ɩɪɨ-
ɰɟɫɫɟ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɚ� ɞɨɥɠɧɚ� ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧɚ� ɫɨɯɪɚɧɧɨɫɬɶ� ɩɟɪɟɜɨɡɢɦɨɣ 
ɩɪɨɞɭɤɰɢɢ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ�ɧɚ� ɫɯɟɦɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ�ɬɟɪɦɢɧɚɥɵ�ɧɚɡɜɚɧɵ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɦɢ�ɰɟɧɬɪɚɦɢ (ɌɅɐ), ɬɚɤ�ɤɚɤ�ɫ�ɢɯ�ɭɱɚɫɬɢɟɦ�ɩɪɨɢɫ-
ɯɨɞɢɬ� ɭɩɪɚɜɥɟɧɢɟ� ɝɪɭɡɨɜɵɦɢ (ɬɪɚɧɫɩɨɪɬɧɵɦɢ) ɩɨɬɨɤɚɦɢ� ɛɟɡ� ɢɡɦɟɧɟɧɢɹ 
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ɮɨɪɦɵ�ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɚ�ɬɚɤɠɟ�ɞɨɥɠɧɚ�ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧɚ�ɫɨɯɪɚɧɧɨɫɬɶ�ɩɟɪɟ-
ɜɨɡɢɦɨɝɨ�ɝɪɭɡɚ. 

ɂɧɮɪɚɫɬɪɭɤɬɭɪɚ� ɫɭɳɟɫɬɜɭɸɳɢɯ� ɫɥɨɠɧɵɯ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬ-
ɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ�ɫɢɫɬɟɦ�ɩɨɫɬɨɹɧɧɨ�ɫɨɜɟɪɲɟɧ-
ɫɬɜɭɟɬɫɹ, ɜ� ɬɨɦ� ɱɢɫɥɟ� ɡɚ� ɫɱɟɬ� ɫɨɡɞɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɵɯ� ɨɛɴɟɤɬɨɜ� ɫ� ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɩɪɚɜɨɜɵɯ, ɩɨɥɢɬɢɱɟɫɤɢɯ, 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɢ� ɞɪɭɝɢɯ�ɮɚɤɬɨɪɨɜ.  ɉɪɢ� ɷɬɨɦ� ɫɭɳɟɫɬɜɭɸɳɚɹ�ɢ� ɫɨɡɞɚɜɚɟɦɚɹ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ�ɞɨɥɠɧɚ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɢɧɰɢɩɨɜ, 
ɩɪɚɜɢɥ�ɢ�ɡɚɤɨɧɨɦ�ɥɨɝɢɫɬɢɤɢ, ɚ�ɬɚɤɠɟ�ɜɵɩɨɥɧɟɧɢɟ�ɬɪɟɛɨɜɚɧɢɣ�ɪɵɧɤɚ�ɤ�ɬɨɜɚ-
ɪɚɦ�ɢ�ɭɫɥɭɝɚɦ. ȼ�ɱɚɫɬɧɨɫɬɢ, ɩɨɫɥɟɞɧɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɬɚɤɢɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɤɚɤ�ɨɛɴɟɦ�ɫɩɪɨɫɚ, ɰɟɧɚ�ɢ�ɤɚɱɟɫɬɜɨ�ɬɨɜɚɪɚ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɰɢɤɥɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɪɟɚɥɢɡɚɰɢɢ�ɬɨɜɚɪɚ�ɜ�ɭɫɥɨɜɢɹɯ�ɫɩɪɨɫɚ 
ɧɚ� ɧɚɥɢɱɢɟ� ɛɨɥɶɲɨɝɨ� ɚɫɫɨɪɬɢɦɟɧɬɚ� ɬɨɜɚɪɨɜ� ɢ� ɤɨɧɤɭɪɟɧɰɢɢ� ɧɚ� ɬɨɜɚɪɧɨɦ 
ɪɵɧɤɟ. ȼ�ɫɜɨɸ�ɨɱɟɪɟɞɶ, ɢɧɮɪɚɫɬɪɭɤɬɭɪɚ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɟɣ�ɞɜɢɠɟɧɢɹ�ɪɟ-
ɫɭɪɫɨɜ� ɹɜɥɹɟɬɫɹ� ɫɨɫɬɚɜɥɹɸɳɢɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɷɲɟɥɨɧɢɪɨɜɚɧɧɵɯ�ɥɨɝɢɫɬɢɱɟ-
ɫɤɢɯ�ɫɢɫɬɟɦ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ�ɪɟɫɭɪɫɨɜ�ɨɬ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ�ɞɨ�ɩɨɬɪɟɛɢɬɟɥɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ� ɪɚɦɤɚɯ� ɫɯɟɦ� ɞɨɫɬɚɜɤɢ, ɝɞɟ� ɦɨɠɟɬ� ɭɱɚɫɬɜɨɜɚɬɶ� ɨɞɢɧ� ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ� ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ (ɫɦ. ɪɢɫɭɧɨɤ 2). Ⱦɚɧɧɚɹ� ɥɨɝɢɫɬɢɱɟɫɤɚɹ� ɰɟɩɶ 
ɞɨɫɬɚɜɤɢ� ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ� ɨɬ� ɩɪɨɢɡɜɨɞɢɬɟɥɹ� ɞɨ� ɩɨɬɪɟɛɢɬɟɥɹ 
ɢɦɟɟɬ� ɬɪɢ� ɫɯɟɦɵ�ɞɨɫɬɚɜɤɢ: ɨɬ�ɩɪɨɢɡɜɨɞɢɬɟɥɹ� ɞɨ� ɨɩɬɨɜɢɤɚ; ɨɬ�ɨɩɬɨɜɢɤɚ�ɞɨ 
ɪɨɡɧɢɱɧɨɝɨ� ɨɩɬɨɜɢɤɚ; ɨɬ� ɪɨɡɧɢɱɧɨɝɨ� ɨɩɬɨɜɢɤɚ� ɞɨ� ɩɨɬɪɟɛɢɬɟɥɹ. ɉɪɢ� ɷɬɨɦ 
ɨɧɚ� ɫɜɹɡɚɧɚ� ɫ� ɤɨɧɤɪɟɬɧɵɦ� ɞɨɝɨɜɨɪɨɦ (ɤɨɧɬɪɚɤɬɨɦ) ɧɚ� ɩɨɫɬɚɜɤɭ� ɤɨɧɟɱɧɨɣ 
ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ. 

Ɍɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�ɜ�ɱɚɫɬɢ�ɭɩɪɚɜɥɹɸɳɟɣ�ɢ�ɭɩɪɚɜɥɹɟɦɨɣ 
ɫɨɫɬɚɜɥɹɸɳɢɯ�ɫɨɜɩɚɞɚɟɬ�ɫ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɫɢɫɬɟɦɨɣ�ɨɛɳɟɝɨ�ɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶ-
ɡɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ�ɫɨɜɦɟɫɬɧɨ�ɫ�ɟɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɜɵɩɨɥɧɟɧɢɟ 
ɩɪɢɧɰɢɩɨɜ, ɩɪɚɜɢɥ�ɢ�ɡɚɤɨɧɨɜ�ɥɨɝɢɫɬɢɤɢ�ɢ�ɩɨ�ɷɬɨɣ�ɩɪɢɱɢɧɟ�ɨɛɥɚɞɚɟɬ�ɫɜɨɣɫɬ-
ɜɚɦɢ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ [1, ɫ. 11–12]. ɉɪɢɱɟɦ� ɷɥɟɦɟɧɬɵ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɵ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜ� ɷɲɟɥɨɧɢɪɨɜɚɧɧɨɣ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɟ� ɢɥɢ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ� ɫɢɫɬɟɦɟ, ɢɦɟɸɳɟɣ� ɩɪɹɦɵɟ� ɫɜɹɡɢ. ȼ� ɪɟɡɭɥɶɬɚɬɟ 
ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɢɫɬɟɦɵ�ɪɟɚɥɢɡɨɜɵɜɚɸɬ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɰɟɩɹɯ 
ɞɜɢɠɟɧɢɹ� ɪɟɫɭɪɫɨɜ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ� ɝɪɭɡɨɜ� ɜ� ɩɪɟɞɟɥɚɯ� ɫɯɟɦ� ɞɨɫɬɚɜɤɢ. 
ɉɪɢɱɟɦ� ɞɚɧɧɵɟ� ɫɯɟɦɵ� ɫɨɜɩɚɞɚɸɬ� ɫ� ɤɨɧɬɪɚɤɬɚɦɢ (ɞɨɝɨɜɨɪɚɦɢ) ɧɚ� ɩɨɫɬɚɜɤɭ 
ɩɪɨɞɭɤɰɢɢ, ɡɚɤɥɸɱɚɟɦɵɦɢ�ɦɟɠɞɭ�ɯɨɡɹɣɫɬɜɭɸɳɢɦɢ�ɫɭɛɴɟɤɬɚɦɢ. ȼ�ɪɟɡɭɥɶɬɚɬɟ 
ɤɚɠɞɨɣ� ɫɯɟɦɟ� ɫɨɨɬɜɟɬɫɬɜɭɟɬ� ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹ-
ɳɚɹ� ɢɡ� ɭɩɪɚɜɥɹɸɳɟɣ� ɢ� ɭɩɪɚɜɥɹɟɦɨɣ� ɩɨɞɫɢɫɬɟɦ. ȼ� ɩɪɟɞɟɥɚɯ� ɥɨɝɢɫɬɢɱɟɫɤɨɣ 
ɰɟɩɢ�ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɚ�ɮɨɪɦɢɪɭɟɬɫɹ�ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ (ɥɨɝɢɫɬɢɱɟɫɤɚɹ) ɫɯɟɦɚ 
ɞɨɫɬɚɜɤɢ, ɤɨɬɨɪɨɣ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ɥɨɝɢɫɬɢɱɟɫɤɚɹ�ɬɪɚɧɫɩɨɪɬɧɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ 
ɫɢɫɬɟɦɚ, ɝɞɟ� ɜ� ɤɚɱɟɫɬɜɟ� ɭɩɪɚɜɥɹɸɳɟɣ� ɩɨɞɫɢɫɬɟɦɵ� ɜɵɫɬɭɩɚɟɬ� ɨɞɢɧ� ɢɥɢ� ɧɟ-
ɫɤɨɥɶɤɨ�ɷɤɫɩɟɞɢɬɨɪɨɜ�ɢɥɢ�ɨɩɟɪɚɬɨɪ�ɢɧɬɟɪ-, ɦɭɥɶɬɢɦɨɞɚɥɶɧɨɣ�ɩɟɪɟɜɨɡɤɢ. 



97 
 

 

Условные обозначения:� ɉɊi -� ɩɟɪɟɪɚɛɨɬɤɚ 
ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ; ɅɐȾɊi - ɥɨɝɢɫɬɢɱɟɫɤɚɹ�ɰɟɩɶ 
ɞɜɢɠɟɧɢɹ� ɪɟɫɭɪɫɨɜ; ɉɎi -� ɩɨɥɭɮɚɛɪɢɤɚɬɵ; 
Ʉɂn – ɤɨɦɩɥɟɤɬɭɸɳɢɟ�ɢɡɞɟɥɢɹ; Ƚɉ – ɝɨɬɨɜɚɹ 
ɩɪɨɞɭɤɰɢɹ; Ɋ – ɪɟɚɥɢɡɚɰɢɹ� ɩɪɨɞɭɤɰɢɢ; 
             -� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ� ɩɪɟɞɩɪɢɹɬɢɟ 
ɢɥɢ�ɨɛɴɟɞɢɧɟɧɢɟ; ȽɉɌɋ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɟɬɶ; 
ȼɉɌɋ – ɜɟɪɬɢɤɚɥɶɧɚɹ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫ-
ɩɨɪɬɧɚɹ� ɫɟɬɶ; ȼȽɉɌɋ – ɜɟɪɬɢɤɚɥɶɧɨ�ɝɨɪɢ-
ɡɨɧɬɚɥɶɧɚɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɚɹ 
ɫɟɬɶ; ɋɅɉɌɋ – ɫɥɨɠɧɚɹ�ɥɨɝɢɫɬɢɱɟɫɤɚɹ�ɩɪɨɢɡ-
ɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ; ȽɌɋɋ – 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɚɹ�ɫɢɫɬɟ-
ɦɚ; ɋɅɌɋɋ – ɫɥɨɠɧɚɹ� ɥɨɝɢɫɬɢɱɟɫɤɚɹ� ɬɪɚɧɫ-
ɩɨɪɬɧɨ�ɫɛɵɬɨɜɚɹ� ɫɢɫɬɟɦɚ; ɂɋɅɉɌɋɋ – 
ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ� ɫɥɨɠɧɚɹ� ɥɨɝɢɫɬɢɱɟɫɤɚɹ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɚɹ� ɫɢɫ-
ɬɟɦɚ; ɋɉɌɋ – ɫɥɨɠɧɚɹ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɬɪɚɧɫɩɨɪɬɧɚɹ� ɫɢɫɬɟɦɚ; ɋȻɍ –� ɫɩɟɰɢɚɥɶɧɵɣ 
ɛɥɨɤ�ɭɩɪɚɜɥɟɧɢɹ. 
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ɉɅɐ – ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɰɟɧɬɪɵ (ɫɤɥɚɞɵ); ɌɅɐ – ɬɪɚɧɫɩɨɪɬɧɨ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɰɟɧ-
ɬɪɵ, ɜɤɥɸɱɚɹ�ɩɭɧɤɬɵ�ɩɟɪɟɜɚɥɤɢ; ɅɐɌɪ  – ɬɨɪɝɨɜɵɟ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�ɰɟɧɬɪɵ (ɨɩɬɨɜɵɟ, ɪɨɡɧɢɱɧɵɟ) 

Ɋɢɫɭɧɨɤ 2 – ȼɡɚɢɦɨɫɜɹɡɶ�ɞɨɝɨɜɨɪɨɜ�ɩɨɫɬɚɜɤɢ�ɢ�ɩɟɪɟɜɨɡɤɢ�ɜ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɰɟɩɢ 
ɞɜɢɠɟɧɢɹ�ɪɟɫɭɪɫɚ 

ȼ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ� ɞɨɥɠɧɚ� ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɚ� ɢ� ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɜ� ɫɨɜɪɟ-
ɦɟɧɧɵɯ� ɭɫɥɨɜɢɹɯ. ȼ� ɱɚɫɬɧɨɫɬɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɷɥɟɦɟɧɬɨɜ 
ɫɥɨɠɧɵɯ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ� ɩɨɤɚɡɚɥ 
�ɫɦ. ɪɢɫɭɧɨɤ 1): 

ɚ) ɧɚ�ɧɚɱɚɥɶɧɵɯ�ɷɥɟɦɟɧɬɚɯ�ɞɚɧɧɵɯ�ɫɥɨɠɧɵɯ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɞɨɫ-
ɬɚɜɥɹɬɶ� ɢɫɯɨɞɧɨɟ� ɫɵɪɶɟ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɛɨɥɶɲɢɦɢ� ɩɚɪɬɢɹɦɢ, ɫ� ɧɟɛɨɥɶɲɨɣ 
ɫɤɨɪɨɫɬɶɸ� ɢ� ɪɚɛɨɬɚɬɶ� ɫ� ɡɚɩɚɫɚɦɢ. ɉɨɫɥɟɞɧɟɟ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ� ɨɛɭɫɥɨɜɥɟɧɨ 
ɬɚɤɠɟ�ɫɦɟɪɡɚɟɦɨɫɬɶɸ�ɛɨɥɶɲɢɧɫɬɜɚ�ɫɵɪɶɟɜɵɯ�ɝɪɭɡɨɜ�ɜ� ɡɢɦɧɢɣ�ɩɟɪɢɨɞ�ɜɪɟ-
ɦɟɧɢ, ɱɬɨ�ɬɪɟɛɭɟɬ�ɪɚɡɦɨɪɚɠɢɜɚɧɢɹ�ɬɚɤɨɣ�ɩɪɨɞɭɤɰɢɢ�ɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞ-
ɫɬɜɚɯ; 

ɛ) ɧɚ� ɫɥɟɞɭɸɳɢɯ� ɷɥɟɦɟɧɬɚɯ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ� ɫɥɨɠɧɵɯ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ� ɩɪɢ� ɞɨɫɬɚɜɤɟ� ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ� ɫɥɟɞɭɟɬ� ɩɪɢɦɟɧɹɬɶ� ɦɟɧɶɲɢɟ� ɩɚɪɬɢɢ 
ɝɪɭɡɨɜ, ɞɨɫɬɚɜɥɹɬɶ� ɢɯ� ɫ� ɛɨɥɶɲɟɣ� ɫɤɨɪɨɫɬɶɸ, ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɯɨɞɧɵɦ 
ɫɵɪɶɟɦ, ɢ�ɫɨɞɟɪɠɚɬɶ�ɦɟɧɶɲɢɟ�ɡɚɩɚɫɵ; 

ɜ) ɧɚ�ɩɨɫɥɟɞɧɢɯ�ɷɥɟɦɟɧɬɚɯ�ɫɥɨɠɧɵɯ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɫɢɫɬɟɦ�ɪɚɰɢɨɧɚɥɶɧɨ 
ɞɨɫɬɚɜɥɹɬɶ� ɤɨɦɩɥɟɤɬɭɸɳɢɟ� ɢɡɞɟɥɢɹ� ɧɟɛɨɥɶɲɢɦɢ� ɩɚɪɬɢɹɦɢ� ɤ� ɨɩɪɟɞɟɥɟɧ-
ɧɨɦɭ�ɜɪɟɦɟɧɢ�ɫ�ɛɨɥɶɲɨɣ�ɫɤɨɪɨɫɬɶɸ�ɢ�ɪɚɛɨɬɚɬɶ�ɛɟɡ�ɡɚɩɚɫɨɜ�ɧɚ�ɫɤɥɚɞɚɯ,  ɱɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ� ɛɨɥɶɲɢɦ� ɚɫɫɨɪɬɢɦɟɧɬɨɦ� ɤɨɦɩɥɟɤɬɭɸɳɢɯ� ɢɡɞɟɥɢɣ� ɢ� ɫɥɨɠɧɨ-
ɫɬɶɸ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɚɤɢɯ� ɩɨɬɨɤɨɜ. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɢɡɛɟɠɚɬɶ� ɧɚ-
ɥɢɱɢɹ� ɫɬɪɚɯɨɜɵɯ� ɡɚɩɚɫɨɜ� ɧɟɜɨɡɦɨɠɧɨ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɢɯ� ɯɪɚɧɟɧɢɟ� ɜɨ 
ɦɧɨɝɢɯ�ɫɥɭɱɚɹɯ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ�ɨɫɭɳɟɫɬɜɥɹɬɶ�ɜ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜɚɯ, ɤɨ-
ɬɨɪɵɟ� ɞɨɥɠɧɵ� ɧɚɯɨɞɢɬɶɫɹ� ɜ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ� ɛɥɢɡɨɫɬɢ� ɨɬ� ɦɟɫɬɚ� ɢɯ� ɩɨ-
ɬɪɟɛɥɟɧɢɹ (ɢɫɩɨɥɶɡɨɜɚɧɢɹ). 
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Ɋɵɧɨɤ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɫɥɭɝ�ɫ�ɩɨɡɢɰɢɣ�ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɟɣ�ɢ�ɝɪɭɡɨɩɨɥɭɱɚ-
ɬɟɥɟɣ� ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ� ɫɯɟɦɚɦɢ� ɞɨɫɬɚɜɤɢ� ɫɨ� ɫɥɟɞɭɸɳɢɦɢ� ɩɚɪɚɦɟɬɪɚɦɢ: 
ɨɛɴɟɦ� ɩɟɪɟɜɨɡɨɤ, ɩɪɨɜɨɡɧɵɟ� ɩɥɚɬɟɠɢ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɞɨɫɬɚɜɤɢ, ɫɨ-
ɯɪɚɧɧɨɫɬɶ� ɝɪɭɡɨɜ� ɢ� ɭɪɨɜɟɧɶ� ɬɪɚɧɫɩɨɪɬɧɨ�ɷɤɫɩɟɞɢɰɢɨɧɧɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ.  
ȼ� ɬɟɪɦɢɧɚɥɚɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɡɥɨɜ� ɩɪɨɢɫɯɨɞɢɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɪɚɡɥɢɱɧɵɯ 
ɜɢɞɨɜ� ɬɪɚɧɫɩɨɪɬɚ, ɭɱɚɫɬɜɭɸɳɢɯ� ɜ� ɤɨɧɤɪɟɬɧɵɯ� ɫɯɟɦɚɯ� ɞɨɫɬɚɜɤɢ� ɝɪɭɡɨɜ. ɋ 
ɭɱɟɬɨɦ� ɪɚɫɱɟɬɚ� ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɭɡɥɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ�ɫɜɹɡɚɧɵ: ɨɛɴɟɦɵ�ɩɟɪɟɜɨɡɨɤ� ɝɪɭɡɨɜ�ɪɚɡ-
ɥɢɱɧɵɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɭɫɥɨɜɢɹɯ, ɧɨ�ɢ�ɧɚ 
ɩɟɪɫɩɟɤɬɢɜɭ; ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɞɨɫɬɚɜɤɢ�ɢ�ɨɛɟɫɩɟɱɟɧɢɟ�ɫɨɯɪɚɧɧɨɫɬɢ�ɝɪɭ-
ɡɨɜ. Ɂɧɚɱɟɧɢɹ� ɷɬɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɨɝɪɚɧɢɱɟɧɵ� ɫɩɪɨɫɨɦ� ɧɚ� ɦɚɬɟɪɢɚɥɶɧɵɟ� ɪɟ-
ɫɭɪɫɵ� ɢ� ɤɨɧɟɱɧɭɸ� ɝɨɬɨɜɭɸ� ɩɪɨɞɭɤɰɢɸ� ɧɚ� ɬɨɜɚɪɧɵɯ� ɪɵɧɤɚɯ, ɢɯ 
ɥɨɝɢɫɬɢɱɟɫɤɢɦɢ� ɰɢɤɥɚɦɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɞɭɤɰɢɢ, ɚ� ɬɚɤɠɟ 
ɬɪɟɛɨɜɚɧɢɹɦɢ� ɤ� ɨɛɟɫɩɟɱɟɧɢɸ� ɫɨɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɜɨɡɤɢ� ɫ 
ɭɱɟɬɨɦ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɩɨɟɡɞɨɜ�ɧɚ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɤɚɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
ɫɬɚɧɰɢɣ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ�ɥɨɝɢɫɬɢɱɟɫɤɢɣ�ɩɨɞɯɨɞ�ɤ�ɪɚɫɱɟɬɭ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɩɨ-
ɡɜɨɥɢɬ: 

ɚ) ɪɚɡɪɚɛɨɬɚɬɶ�ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɸ�ɝɪɭɡɨɜɵɯ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɨɬɨɤɨɜ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɢ� ɪɚɡɪɚɛɨɬɤɟ� ɩɪɨɝɪɟɫɫɢɜɧɵɯ 
ɬɟɯɧɨɥɨɝɢɣ�ɜ�ɰɟɥɨɦ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɜ�ɫɨɜɪɟɦɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ, ɤɨɬɨ-
ɪɵɟ�ɛɚɡɢɪɭɸɬɫɹ�ɧɚ� ɷɮɮɟɤɬɢɜɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ�ɪɵɧɤɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɭɫ-
ɥɭɝ� ɫ� ɬɨɜɚɪɧɵɦ, ɧɚ� ɪɟɚɥɶɧɵɯ� ɫɥɨɠɧɵɯ� ɥɨɝɢɫɬɢɱɟɫɤɢɯ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-
ɬɪɚɧɫɩɨɪɬɧɵɯ�ɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɯ�ɫɢɫɬɟɦɚɯ; 

ɛ) ɭɱɢɬɵɜɚɬɶ� ɪɟɚɥɶɧɭɸ� ɫɬɪɭɤɬɭɪɭ� ɢ� ɧɚɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɹ� ɬɨɜɚɪɨ- ɢ 
ɝɪɭɡɨɩɨɬɨɤɨɜ, ɮɨɪɦɢɪɭɟɦɵɯ�ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫɨ� ɫɥɨɠɧɵɦɢ� ɥɨɝɢɫɬɢɱɟɫɤɢɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɦɢ�ɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɫɛɵɬɨɜɵɦɢ�ɫɢɫɬɟɦɚɦɢ, ɱɬɨ 
ɫɨɡɞɚɟɬ�ɨɛɴɟɤɬɢɜɧɭɸ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ�ɛɚɡɭ�ɞɥɹ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɢ�ɫɨɡɞɚɧɢɹ 
ɨɩɬɢɦɚɥɶɧɨɣ� ɩɟɪɫɩɟɤɬɢɜɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɜɤɥɸɱɚɹ 
ɬɪɚɧɫɩɨɪɬɧɵɟ� ɭɡɥɵ� ɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɫɬɚɧɰɢɢ, ɚ� ɬɚɤɠɟ 
ɧɟɨɛɯɨɞɢɦɵɟ�ɩɟɪɟɜɨɡɨɱɧɵɟ� ɫɪɟɞɫɬɜɚ: ɦɨɪɫɤɢɟ� ɢ� ɪɟɱɧɵɟ� ɫɭɞɚ; ɭɧɢɜɟɪɫɚɥɶ-
ɧɵɟ�ɢ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ�ɜɚɝɨɧɵ, ɚɜɬɨɦɨɛɢɥɢ, ɤɨɧɬɟɣɧɟɪɵ�ɢ�ɞɪ.; 

ɜ)  ɭɥɭɱɲɢɬɶ� ɫɨɯɪɚɧɧɨɫɬɶ� ɩɟɪɟɜɨɡɢɦɵɯ� ɝɪɭɡɨɜ� ɡɚ� ɫɱɟɬ� ɢɯ� ɩɟɪɟɜɨɡɤɢ� ɜ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɩɟɪɟɜɨɡɨɱɧɵɯ� ɫɪɟɞɫɬɜɚɯ, ɭɱɢɬɵɜɚɸɳɢɯ� ɩɪɨɱɧɨɫɬɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɩɚɪɚɦɟɬɪɵ�ɤɨɬɨɪɵɯ�ɞɨɥɠɧɵ�ɛɵɬɶ� ɫɨ-
ɩɪɹɠɟɧɵ� ɫ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɫɬɚɧɰɢɹɯ�ɢ�ɞɪɭɝɢɦɢ�ɷɥɟɦɟɧɬɚɦɢ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɭɱɚɫɬɜɭɸ-
ɳɟɣ�ɜ�ɩɟɪɟɜɨɡɨɱɧɨɦ�ɩɪɨɰɟɫɫɟ; 
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ɝ) ɭɜɟɥɢɱɢɬɶ�ɨɛɴɟɦ�ɩɟɪɟɜɨɡɢɦɵɯ�ɝɪɭɡɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ 
ɡɚ�ɫɱɟɬ�ɟɝɨ�ɭɱɚɫɬɢɹ�ɜ�ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɯ�ɫɯɟɦɚɯ�ɞɨɫɬɚɜɤɢ�ɢ�ɨɛɟɫɩɟɱɟɧɢɹ�ɜɵ-
ɩɨɥɧɟɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɬɪɟɛɨɜɚɧɢɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɞɪɭɝɢɦɢ� ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɚ. ɇɚɩɪɢɦɟɪ, ɪɚɫɯɨɞ�ɬɨɩɥɢɜɚ�ɧɚ�ɩɟɪɟɦɟɳɟɧɢɟ�ɨɞɧɨɣ�ɬɨɧɧɵ�ɝɪɭɡɚ 
ɧɚ� ɨɞɢɧ� ɤɢɥɨɦɟɬɪ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɜ 10–12 ɪɚɡ�ɦɟɧɶɲɟ� ɩɨ 
ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ�ɢ�ɞɪ. 

ȼ�ɡɚɤɥɸɱɟɧɢɟ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɤ� ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ�ɩɪɟɢɦɭɳɟ-
ɫɬɜɚɦ� ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɩɨɞɯɨɞɚ� ɪɚɫɱɟɬɚ� ɬɟɯɧɢɱɟɫɤɢɯ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɚ-
ɪɚɦɟɬɪɨɜ�ɬɪɚɧɫɩɨɪɬɧɵɯ�ɭɡɥɨɜ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɫɥɟɞɭɟɬ�ɨɬɧɟɫɬɢ 
ɬɚɤɠɟ� ɨɛɟɫɩɟɱɟɧɢɟ� ɰɟɧɨɜɨɣ� ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɢɦɨɣ� ɤɨɧɟɱ-
ɧɨɣ�ɝɨɬɨɜɨɣ�ɩɪɨɞɭɤɰɢɢ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɡɚ�ɫɱɟɬ�ɜɵɛɨɪɚ�ɷɮɮɟɤɬɢɜɧɵɯ�ɫɯɟɦ�ɞɨɫ-
ɬɚɜɤɢ�ɝɪɭɡɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɩɨɞɞɟɪɠɚɧɢɟ�ɰɟɧɵ�ɞɨɫɬɚɜɥɹɟɦɨɣ�ɩɪɨɞɭɤɰɢɢ 
ɜ�ɦɟɫɬɚɯ�ɟɟ�ɩɨɬɪɟɛɥɟɧɢɹ�ɧɢɠɟ�ɪɵɧɨɱɧɨɣ�ɢ�ɧɟɩɪɟɜɵɲɟɧɢɹ�ɜɟɪɯɧɟɝɨ�ɩɪɟɞɟɥɚ 
ɥɨɝɢɫɬɢɱɟɫɤɨɝɨ�ɰɢɤɥɚ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɢ�ɪɟɚɥɢɡɚɰɢɢ, ɡɚɞɚɜɚɟɦɨɝɨ�ɪɵɧɤɨɦ, ɬɨ-
ɜɚɪɚ. ɉɪɢ� ɷɬɨɦ� ɤɨɥɢɱɟɫɬɜɨ� ɞɨɫɬɚɜɥɹɟɦɨɣ� ɤɨɧɟɱɧɨɣ� ɝɨɬɨɜɨɣ� ɩɪɨɞɭɤɰɢɢ 
ɞɨɥɠɧɨ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ�ɪɵɧɨɱɧɨɝɨ�ɫɩɪɨɫɚ. Ⱦɚɧɧɵɟ�ɩɨɥɨɠɟɧɢɹ�ɫɥɟɞɭɟɬ�ɡɚɤɥɚ-
ɞɵɜɚɬɶ� ɬɚɤɠɟ� ɜ� ɨɫɧɨɜɭ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɢ� ɫɨɡɞɚɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ, ɪɚɡɪɚɛɨɬɤɭ� ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɨɫɬɚɜɨɜ� ɩɨɟɡɞɨɜ� ɢ� ɩɪɢɧɹɬɢɹ 
ɞɪɭɝɢɯ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ. 
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THE LOGISTIC APPROACH TO THE CALCULATION TECHNICAL AND 
TECHNOLOGICAL PARAMETERS TRANSPORT HUBS AND RAILWAY STA-
TIONS 

 
The main provisions of the theory and methodology of forecasting freight and trans-

port flows, designing transport infrastructure and developing technologies for the trans-
portation process, taking into account the requirements of logistics in the context of the 
transition from seller's markets to buyer's markets, are considered. The proposed approach 
is also recommended for calculating the technical and technological parameters of trans-
port hubs and railway stations. 
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ANALYSIS OF TRAVEL BEHAVIOR CHARACTERISTICS  
OF GUANGZHOU í ZHUHAI INTERCITY PASSENGERS  
BASED ON SURVEY 

  
Conducts a questionnaire survey on passengers traveling between Guangzhou and 

Zhuhai cities, analyzes the characteristics of intercity travel behavior of passengers, and 
combines utility functions and Logit models to study the sharing rate of travel modes un-
der different ticket prices. The aim is to provide a basis for coordinating the intercity pas-
senger transportation market and formulating ticket prices.  

 
In recent years, intercity railways have occupied a place in intercity travel due 

to their advantages of safety, comfort, speed, economy, and convenience. Study-
ing the travel characteristics of intercity passengers is of great significance for op-
timizing intercity train operation plans and improving passenger service quality. 
Scholars at home and abroad have conducted extensive research on passenger tra-
vel choices, starting from Deserpa [1] constructing a travel consumer behavior 
model and studying the contribution of microeconomic theory to saving travel 
time, to Luce proposing the Logit model, McFadden [2] and Ben Akiva [3] grad-
ually improving and perfecting the Logit model, taking into account factors such 
as travel purpose, travel cost, and travel time, Study the travel mode choice beha-
vior of intercity travelers [4]. Scholars such as Feng Yan [5], Xiang Hongyan [6], 
and Hao Xiaoni [7] applied a random coefficient Logit model to analyze the in-
tercity transportation travel choice behavior of passengers. Li Wanwen [8] and 
Zheng Xuelin [9] analyze the preference patterns of passengers for intercity travel 
choices and compare the marginal utility values of various influencing factors. 

1 Analysis of the connotation and characteristics of intercity travel.  
1.1 The definition of intercity travel. 
This article defines intercity travel as the entire process of intercity passengers 

traveling from one city to adjacent cities by taking a certain intercity transporta-
tion to achieve a certain travel purpose [10].  

1.2 The influencing factors of intercity passenger travel mode choice behavior.  
1.2.1 Characteristics of intercity travelers.  
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This article mainly analyzes passenger travel mode choice behavior from the 
characteristics of transportation facilities, intercity travelers, intercity travel cha-
racteristics, and other macro influencing factors.  

1.2.2 Characteristics of intercity travel. 
Each individual traveling will choose a different mode of transportation due to 

differences in gender, age, occupation, income, and other factors. The characteris-
tics of intercity travel mainly include factors such as travel distance, travel pur-
pose, travel time, travel cost, etc.  

1.2.3 Characteristics of intercity transportation facilities.  
The characteristics of intercity transportation facilities mainly include safety, 

speed, convenience, economy, comfort, punctuality, and other characteristics 
[11]. Due to different characteristics, there are also differences in the choice of 
transportation modes among intercity travelers. Summary of Characteristics of 
Transportation Facilities as shown in Table 1. 
Table 1�í Transportation Facility Properties  

Transportation  
facility attributes Meaning of indicators 

Security  Operation, personal and property safety protection  
Fastness  Running speed, transfer time, waiting time  
Convenience  Transfer, ticket purchase, station entry convenience, and departure 

frequency  
Economy  Ticket prices and transfer fees  
Punctuality  Timeliness of departure and arrival  
Comfort Waiting environment, occupancy rate, carriage environment, and 

degree of carriage congestion  
2 The behavioral model for intercity passenger travel mode selection.  
2.1 Investigation and analysis of passenger travel between Guangzhou and 

Zhuhai cities. 
In order to more accurately reflect the travel characteristics of passengers be-

tween Guangzhou and Zhuhai, and to make the data more authentic and effective, 
this article conducted a survey on passengers between Guangzhou and Zhuhai. 
The survey was conducted at Guangzhou South Station, Guangzhou Passenger 
Bus Station, Zhuhai Station, etc., with 480 respondents and 453 valid question-
naires. The content of this survey questionnaire mainly includes:  

í characteristic information of intercity travelers: gender, age, occupation, and 
income; 

í travel demand information for intercity travelers: travel purpose, travel time, 
travel frequency, and transportation mode chosen for travel;  

í information on the choice of transportation modes for intercity travelers: 
factors influencing the choice of transportation modes.  

The survey content of Guangzhou í Zhuhai intercity passenger travel is 
shown in Figure 1. 
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Figure 1 – The survey content of Guangzhou í Zhuhai intercity passenger travel 

Through data processing using SPSS software, it was found that the top three pre-
ferred factors for intercity travelers to choose their travel modes were safety (35,2 %), 
convenience (22,8 %), and punctuality (15,7 %). The preferred transportation modes 
from highest to lowest were intercity railways (56,4 %), intercity buses (19,8 %), 
trains (12,4 %), private cars, taxis, and others (11,4 %) (Tables 2, 3). 
Table 2�í Preferred factors for intercity travel mode selection  

Factor Economy Fastness Comfort Security Punctuality Conveni-
ence 

Ratio, %  6,2 9,2 11,4 36,2 15,5 21,5 

Table 3�í Priority transportation modes for intercity travelers 

2.2 Application of Utility Theory in Intercity Travel. 
In intercity travel, utility refers to the satisfaction obtained by travelers after 

considering various factors such as cost, time cost, convenience, and comfort, and 
deciding to choose a certain mode of transportation. From the psychological pers-
pective of intercity travelers, analyze various intercity travel plans, and each plan 
has a utility value. The magnitude of utility value represents the amount of bene-
fits that travelers receive from choosing a certain travel plan.  

The utility function relationship can be represented by following equation. 
                                                       Uin = Uin (Xin),                                                (1)  
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where Uin�í the utility brought by passenger's choice of travel mode i;   Xin − the 
comprehensive characteristic variable when selecting transportation mode i. 

The behavioral analysis model of intercity passenger travel mode selection 
can be understood as a multi option selection problem. Analyze the travel mode 
selection behavior of intercity passengers from a probabilistic perspective, and 
analyze the impact of various influencing factors on the probability of transporta-
tion mode selection. The probability of passenger n choosing Class I transporta-
tion plan can be expressed as 
                                       Pin = Prob(Uin > maxUjn, i � j, i, j → An),                      (2) 
where Aní set of transportation methods available for passenger n to choose from; 
Uin�í the utility of passenger n choosing the i-th mode of transportation; Ujn í the 
utility of passenger n choosing the j-th mode of transportation; Uin í the utility 
function when passenger n chooses the i-th mode of transportation. 

Due to errors in the judgment of passengers for each mode of transportation, 
as well as different subjective preferences of passengers, the utility function is di-
vided into two parts: a fixed term and a random term, expressed as  
                                                   Uin=Vin + İin,                                                       (3)  
where Vin í the fixed term calculated for the observable characteristic variable;  İin í 
random term caused by errors or unobservable influencing factors. 

2.3 Model for intercity passenger travel mode selection.  
According to the intercity travel mode between Guangzhou and Zhuhai, a bi-

nomial Logit model is used for prediction. By establishing utility value functions 
for each intercity transportation mode, the sharing rate of each transportation 
mode is predicted, and the utility value of each transportation mode is determined 
by the facility characteristics of the transportation mode [12]. The main influen-
cing factors selected for the Logit model include economy, speed, comfort, safe-
ty, and convenience, and it is assumed that each influencing factor is independent 
of each other. Multiple Logit models are selected to predict the sharing rate. 

The utility function relationship used is as follows:  
                                      Uin = w1Ei + w2Ti + w3Ci + w4Si + w5Ri,                          (4) 
where Uin�í the utility value of the i-th transportation method chosen by the n-th 
type of passengers; wi í weight coefficient of influencing factors; Ei ,Ti ,Ci, Si, Ri í 
characteristic values of the i-th mode of transportation. 

The Guangzhou í Zhuhai intercity transportation channel includes two modes 
of transportation: railways and highways, including ordinary railways, intercity 
railways, intercity buses, and cars. For the convenience of studying the passenger 
volume sharing rate within the Guangzhou í Zhuhai Intercity Railway, the fol-
lowing restrictions are made: due to the extremely low frequency and passenger 
flow of ordinary railways between Guangzhou and Zhuhai, only the Guangzhou – 
Zhuhai Intercity Railway is analyzed in railway transportation, and no research is 
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conducted on ordinary railways. In road transportation, research is only con-
ducted on operating vehicles, namely intercity buses, and private cars are no 
longer studied.  

3 Results.  
3.1 Solving the Utility Function Model. 
By analyzing the characteristics of each facility, determine the characteristic 

values of each influencing factor.  
3.1.1 Security.  
When calibrating the characteristic values of safety, the average mortality rate 

per unit of passenger turnover is used as a quantitative indicator of safety. Ac-
cording to existing survey data in China, the safety indicators for high-speed trains 
and buses are 0,018 people/100 million person kilometers and 18 people/100 mil-
lion person kilometers, respectively.  

3.1.2 Fastness. 
According to the current transportation conditions in Zhuhai, the transportation 

time for each mode of transportation within the city is approximately 0,5 hours. The 
average operating time for the Guangzhou í Zhuhai Intercity Railway is 0,88 hours, 
and the average operating time for buses on highways is 2,5 hours. Therefore, the 
total time for the intercity railway and bus between Zhuhai and Guangzhou is    
1,38 hours and 3 hours, respectively.  

3.1.3 Convenience. 
In the Guangzhou í Zhuhai intercity transportation channel, the frequency of ur-

ban rail departures is about 3,2 times/h, and the frequency of bus departures is about 
2 times/h. The average waiting time for intercity passengers is taken as half of the 
departure time interval. Therefore, the total time required for the Guangzhou í 
Zhuhai intercity rail and bus services is 0,468 hours and 0,6 hours, respectively.  

3.1.4 Economy. 
When calibrating the characteristic values of economy, the fare of transporta-

tion modes is used as the economic indicator. The average ticket price for interci-
ty buses from Zhuhai to Guangzhou is 43,5 yuan; The first class ticket price for 
intercity railway is 90 yuan, and the second class ticket price is 70 yuan.  

Based on the analysis of survey data, considering that intercity passengers 
tend to choose relatively economical second-class seats on the Guangzhou í 
Zhuhai Urban Railway in most cases, this article selects the ticket price of 
second-class seats as the economic measure.  

3.1.5 Comfort. 
The measurement standards for passenger comfort of transportation vehicles 

include indicators such as the smoothness of transportation facility operation, rid-
ing environment, cabin congestion, and facility service quality. Quantify the per 
capita space occupied by vehicles and the vibration acceleration during operation 
as measurement indicators, and then scale these quantification indicators to form 
a comfort index Ci: 
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                                                       ,1
i
a

i
spacei C

CС +=                                             (5)
 

where Ci
space�í the quantified value of the space occupied by each person of the i-

th type of transportation vehicle; Ca
i�í the quantified value of the average vibra-

tion acceleration during the operation of the i-th type of carrier. 
According to the study on the main technical and economic issues of high-

speed railway passenger dedicated lines in China, the per capita occupancy space 
of high-speed trains and cars is 3,6 and 1,5, respectively, and the peak vibration 
acceleration is 1,5 and 3,6. According to formula 6, the comprehensive comfort 
indicators for urban rail and buses are 4,27 and 1,78, respectively.  

In order to facilitate the comparison of the indicators of the influencing factors 
between the two transportation modes, the indicator values of the service 
attributes of each transportation facility are dimensionless in the following way, 
as shown in formulas 6 (Positive indicator) and 7 (Negative indicator).  

                                                       ;
max

*

i

i
i X

XX =                                                 (6) 

                                                       ,
min

*

i

i
i X

XX =                                                  (7)
 

where Xi�í the measurement of each influencing factor; X*
i�í the characteristic 

values obtained through dimensionless transformation of various influencing 
factors.  

The converted results, namely the characteristic values of each influencing 
factor in the utility function, are shown in Table 4.  
Table 4�í Eigenvalues of various influencing factors of utility function 

Transportation 
method 

Security Fastness Convenience  
(negative indicator) 

Economy  
(negative indicator) 

Comfort 

Intercity 
railway  

 
1,000 

 
1,000 

 
0,591 

 
1,000 

 
1,000 

Bus  0,390 0,504 1,000 0,875 0,417 
(Note í According to the «Research on the Passenger Transport Structure of 

Transportation Channels in China»[13], the safety index is first transformed into 
data of "people/billions of person kilometers", then transformed using natural lo-
garithm method, and finally processed using formulas.) 

By  using  SPSS  software  to  analyze  and  process  the  data  obtained  from  the  
survey questionnaire, the proportion of travelers with different income levels in 
the total sample data can be obtained. Meanwhile, the weighted average method 
is used to determine the weight coefficients of each influencing factor in the util-
ity function. The weight coefficient represents the contribution of the influencing 
factors of each transportation mode to the utility value:  

                                            ,Ȧ...ȦȦȦ 2211
~

ninii qqq +++=  
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where Ȧ~�í the weight values of each influencing factor; qi�í type i the percentage 
of intercity travelers with the nth income level in the total number; Ȧni� í the  
weight value of intercity travelers with the n-th income level on the characteris-
tics of transportation modes.  

Thus, the degree to which intercity travelers with different income levels at-
tach importance to the various characteristics of transportation facilities, as well 
as the weight coefficients of various influencing factors in the utility function, can 
be obtained. See Tables 5 and 6 respectively.  
Table 5�í Weight coefficients of influencing factors for travelers with different income 

levels  

Table 6�í Weight coefficients of various influencing factors in the utility function 

Influence factor  Security  Fastness  Convenience  Economy  Comfort  

Weight coefficient  0,14 0,23 0,22 0,25 0,16 
3.2 Calculation of intercity passenger flow sharing rate. 
Calculate the utility value of intercity railways and buses using formula 5, as 

follows. The utility value of the Guangzhou í Zhuhai Intercity Railway is:  
0,14 · 1 + 0,23 · 1 + 0,22 · 0,591 + 0,25 · 1 + 0,16 · 1 = 0,910. 

The utility value of intercity buses is:  
0,14 · 0,39 + 0,23 · 0,504 + 0,22 · 1 + 0,25 · 0,875 + 0,16 · 0,417 = 0,676. 

The passenger volume sharing rate of intercity railways and expressways 
within the Guangzhou í Zhuhai intercity transportation channel is calculated as 
follows calculation of urban rail sharing rate:  

%.37,57
)676,0exp()910,0exp(

)910,0exp(
1 =

+
=p  

Calculation of highway sharing rate: p2 = 1 – p1 = 42,63 %.  
Comparing the current intercity passenger flow sharing rate and predicted 

sharing rate obtained from the survey, we can identify the gap between the two, 
providing support for coordinating the passenger transportation market and im-
proving the passenger transportation structure. Based on actual survey data and 
predicted results, the comparison between the two is shown in Table 7. 

Passenger type Security Fastness Convenience Economy Comfort 

Below3000 yuan (26,7 %) 0,16 0,24 0,14 0,35 0,11 
3000í4500 yuan (24,2 %) 0,18 0,18 0,22 0,27 0,15 
4500í6000 yuan (22,8 %) 0,12 0,23 0,25 0,28 0,12 
6000í7500 yuan (12,9 %) 0,18 0,21 0,22 0,18 0,21 
Over 7500 yuan (12,4 %) 0,18 0,27 0,18 0,15 0,21 



108 
 

Table 7�í Comparison of Guangzhou í Zhuhai Intercity Passenger Transport Structure  
Transportation method Intercity railway Expressway 

Actual survey value, %  59,50 30,10 
Model predicted value, %  57,37 42,63 

Through comparison, it can be seen that intercity railways are accepted and 
prioritized by most intercity passengers. The cancellation of intercity buses has a 
certain impact on the travel mode choices of passengers. In actual investigations, 
some intercity travelers are affected by the suspension of intercity buses. But 
overall, the prediction of passenger flow sharing rate on intercity railways has a 
certain degree of accuracy.  

3.3 Calculation of Guangzhou Zhuhai City Railway Share Rate under Differ-
ent Ticket Prices. 

The changes in indicators such as operating speed and comfort of transportation 
modes require a significant amount of technology and material investment. There-
fore, based on the above situation, assuming that the other characteristics of each 
mode of transportation remain unchanged, only considering changes in ticket pric-
es, calculate and analyze the changes in the sharing rate of the Guangzhou í Zhuhai 
intercity railway under different ticket price conditions. Considering the policies 
and costs of the two modes of transportation, the fluctuation range of ticket prices 
for the Guangzhou í Zhuhai Intercity Railway is set to be 10 % lower and 30 % 
higher, while the ticket prices for the expressway are set to be 10 % higher and     
10 % lower respectively. From the above conditions, it can be inferred that, the pas-
senger sharing rate of the Guangzhou í Zhuhai Intercity Railway under different 
ticket prices is shown in Table 8.  
Table 8�í The passenger sharing rate of the Guangzhou í Zhuhai Intercity Railway 

under different ticket prices, yuan 
Intercity 
Railway 

ticket 
price 

Highway ticket price 

39,2 41,2 43,5 45,7 47,9 50,0 52,2 54,4 56,6 

63,0 0,5723 0,5692 0,5660 0,5640 0,5601 0,5574 0,5551 0,5529 0,5509 
66,5 0,5751 0,5733 0,5725 0,5665 0,5635 0,5606 0,5581 0,5559 0,5536 
70,0 0,5778 0,5751 0,5737 0,5695 0,5668 0,5638 0,5613 0,5588 0,5566 
73,5 0,5802 0,5776 0,5749 0,5723 0,5695 0,5670 0,5643 0,5618 0,5593 
77,0 0,5825 0,5798 0,5773 0,5749 0,5723 0,5797 0,5672 0,5638 0,5621 

According to Table 8, when the ticket price of intercity buses is fixed, the 
lower the ticket price of urban rail, the higher the passenger flow sharing rate of 
urban rail; On the contrary, as the ticket price of urban rail increases, the passen-
ger flow sharing rate of urban rail decreases. Overall, ticket prices have a certain 
impact on the passenger flow sharing rate. With the increase in intercity railway 
ticket prices, intercity travelers will also have fewer choices for this mode of 
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transportation. Therefore, it is necessary to establish reasonable ticket prices and 
coordinate the intercity passenger transportation system. By calculating and pre-
dicting the passenger flow sharing rate of urban rail under different ticket prices, 
it can provide strong basis for the fare formulation and facility improvement of 
transportation operation departments.  

4 Suggestions for the operation plan of the 4 trains. 
By analyzing the travel behavior characteristics of passengers between 

Guangzhou and Zhuhai, as well as predicting the passenger flow sharing rate, 
feasible suggestions are provided for train operation, and more convenient and 
high-quality services are also provided for the travel of passengers between 
Guangzhou and Zhuhai.   

In terms of travel time slots, the travel time slots for passengers are not fixed, 
and the distribution of travel time slots is not entirely the same. According to the 
investigation and analysis, railway operation departments should increase the fre-
quency of train departures during peak passenger travel hours, and increase the 
number of train departures during weekends or holidays to alleviate the tense 
peak passenger flow. 

In terms of balancing train occupancy, the comfort of residents is closely re-
lated to the occupancy rate of the train. A high occupancy rate can lead to a de-
crease in passenger comfort; A low occupancy rate can lead to wastage of operat-
ing costs. Therefore, the operations department should consider comprehensively 
and strive to find a balance between the two.  
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Л. КАННИ 

ɏȺɊȺɄɌȿɊɂɋɌɂɄɂ�ɉȺɋɋȺɀɂɊɈɉɈɌɈɄȺ�ɀȿɅȿɁɇɈɃ�ȾɈɊɈȽɂ  
ȽɍȺɇɑɀɈɍ – ɑɀɍɏȺɃ�ɇȺ�ɈɋɇɈȼȿ�ȺɇȺɅɂɁȺ�ɁȺɉɊɈɋɈȼ�ɉȺɋɋȺɀɂɊɈȼ 

ɉɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɚɧɤɟɬɧɨɝɨ� ɨɩɪɨɫɚ� ɩɚɫɫɚɠɢɪɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ, ɤɭɪɫɢɪɭɸɳɟɝɨ�ɩɨ�ɦɚɪɲɪɭɬɭ�Ƚɭɚɧɱɠɨɭ�í�ɑɠɭɯɚɣ�ɫ�ɨɰɟɧɤɨɣ�ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ� ɤɚɱɟɫɬɜɚ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɟɪɟɜɨɡɨɤ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɚɧɚɥɢɡɚ� ɫɟɪɜɢɫɧɵɯ� ɮɭɧɤɰɢɣ 
Logit-ɦɨɞɟɥɢ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɢɡɭɱɢɬɶ�ɫɩɪɨɫ�ɧɚ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɭɫɥɭɝɢ�ɩɪɢ�ɪɚɡɥɢɱɧɵɯ 
ɰɟɧɨɜɵɯ�ɞɢɚɩɚɡɨɧɚɯ�ɩɨ�ɫɬɨɢɦɨɫɬɢ�ɛɢɥɟɬɚ�ɢ�ɬɟɦ�ɫɚɦɵɦ�ɧɚɣɬɢ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜɧɵɟ 
ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɰɟɥɟɫɨɨɛɪɚɡɧɵɟ�ɪɟɲɟɧɢɹ�ɩɨ�ɨɛɫɥɭɠɢɜɚɧɢɸ�ɩɚɫɫɚɠɢɪɨɜ.  
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ɉɊɂɇɐɂɉɂȺɅɖɇɕȿ�ɈɋɇɈȼɕ�ɌȿɏɇɈɅɈȽɂɂ�ɉȿɊȿɊȺȻɈɌɄɂ  
ɆȺɋɋɈȼɈȽɈ�ɄɈɇɌȿɃɇȿɊɈɉɈɌɈɄȺ  
ɇȺ�ɌȿɊɆɂɇȺɅɖɇɈ�ɋɈɊɌɂɊɈȼɈɑɇɈɆ�ɄɈɆɉɅȿɄɋȿ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɨɞɢɧ�ɢɡ�ɚɫɩɟɤɬɨɜ�ɩɨɬɟɧɰɢɚɥɶɧɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟ-

ɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɪɢ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ� ɦɚɫɫɨɜɨɣ� ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ� ɝɪɭɡɨɩɨɬɨɤɚ – 
ɢɡɦɟɧɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɹɯ. ɉɨɤɚɡɚɧɨ, ɱɬɨ�ɜ 
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ɭɫɥɨɜɢɹɯ�ɦɚɫɫɨɜɨɣ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɜɨɡɧɢɤɚɟɬ�ɞɭɚɥɶɧɨɫɬɶ�ɨɛɴɟɤɬɚ�ɩɟɪɟɪɚɛɨɬɤɢ, ɜ�ɤɚ-
ɱɟɫɬɜɟ�ɤɨɬɨɪɨɝɨ�ɦɨɠɟɬ�ɜɵɫɬɭɩɚɬɶ�ɤɚɤ�ɜɚɝɨɧ, ɬɚɤ�ɢ�ɤɨɧɬɟɣɧɟɪ, ɡɚ�ɫɱɟɬ�ɱɟɝɨ�ɪɚɫɲɢɪɹɟɬɫɹ 
ɫɩɟɤɬɪ�ɜɨɡɦɨɠɧɵɯ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ�ɩɨ�ɫɨɪɬɢɪɨɜɤɟ. ɉɪɟɞɥɚɝɚɟɬɫɹ�ɩɪɢɧɰɢɩɢ-
ɚɥɶɧɨ�ɧɨɜɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɦɚɫɫɨɜɨɝɨ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ�ɧɚ�ɢɧɮɪɚɫɬɪɭɤɬɭɪ-
ɧɨɣ� ɛɚɡɟ� ɬɟɪɦɢɧɚɥɶɧɨ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ� ɤɨɦɩɥɟɤɫɚ. Ɉɛɳɟɟ� ɨɩɢɫɚɧɢɟ� ɩɪɟɞɥɚɝɚɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ, ɩɪɢɜɟɞɟɧɧɨɟ� ɜ� ɫɬɚɬɶɟ, ɜɤɥɸɱɚɟɬ�ɩɪɢɧɰɢ-
ɩɢɚɥɶɧɨɟ�ɩɥɚɧɢɪɨɜɨɱɧɨɟ�ɪɟɲɟɧɢɟ�ɬɟɪɦɢɧɚɥɶɧɨ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ, ɨɫɨɛɟɧɧɨ-
ɫɬɢ� ɩɪɢɦɟɧɟɧɢɹ� ɧɚ� ɥɢɧɢɹɯ� ɫ� ɬɟɩɥɨɜɨɡɧɨɣ� ɢ� ɷɥɟɤɬɪɨɜɨɡɧɨɣ� ɬɹɝɨɣ, ɚ� ɬɚɤɠɟ 
ɫɪɚɜɧɢɬɟɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɪɟɢɦɭɳɟɫɬɜ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɝɨ-
ɪɨɱɧɨɣ�ɫɨɪɬɢɪɨɜɤɢ�ɜɚɝɨɧɨɜ.    

 
Ʉɨɧɬɟɣɧɟɪɢɡɚɰɢɹ� ɩɟɪɟɜɨɡɨɤ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɦɧɨɝɢɦɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹɦɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɧɟ�ɛɨɥɟɟ�ɱɟɦ�ɨɞɧɚ�ɢɡ�ɭɞɨɛɧɵɯ�ɬɟɯɧɨ-
ɥɨɝɢɣ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ� ɦɟɥɤɢɯ� ɢ� ɫɪɟɞɧɢɯ� ɩɚɪɬɢɣ� ɝɪɭɡɚ. ȼ�ɨɬɧɨɲɟɧɢɢ� ɢɧ-
ɬɟɪɦɨɞɚɥɶɧɵɯ� ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɢɫɬɟɦ� ɫ� ɭɱɚɫɬɢɟɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ�ɷɮɮɟɤɬ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɫɜɨɞɢɬɫɹ�ɤ�ɤɥɚɫɫɢɱɟɫɤɢɦ 
ɫɪɚɜɧɢɬɟɥɶɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɚɦ� ɩɟɪɟɜɨɡɤɢ� ɜ� ɤɨɧɬɟɣɧɟɪɟ: ɩɨɜɵɲɟɧɢɟ� ɫɨ-
ɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɚ, ɭɫɤɨɪɟɧɢɟ�ɞɨɫɬɚɜɤɢ�ɡɚ�ɫɱɟɬ�ɫɨɤɪɚɳɟɧɢɹ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨ-
ɫɬɢ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɜ�ɧɚɱɚɥɶɧɨ�ɤɨɧɟɱɧɵɯ�ɩɭɧɤɬɚɯ�ɩɟɪɟɜɨɡɤɢ�ɢ�ɜ�ɩɭɧɤɬɚɯ 
ɫɦɟɧɵ�ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ [1, 2]. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɤɨɧɬɟɣɧɟɪɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ�ɢɧɬɟɝɪɢɪɨɜɚɧɚ�ɤɚɤ�ɱɚɫɬɧɵɣ�ɫɥɭɱɚɣ�ɜ�ɩɨɜɚɝɨɧɧɭɸ�ɬɟɯɧɨɥɨ-
ɝɢɸ. ɏɨɬɹ�ɨɧɚ�ɢ�ɢɦɟɟɬ�ɧɟɤɨɬɨɪɵɟ�ɨɫɨɛɟɧɧɨɫɬɢ�ɪɟɚɥɢɡɚɰɢɢ, ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɜ 
ɱɚɫɬɢ�ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ, ɜ�ɰɟɥɨɦ�ɩɨɞɱɢɧɹɟɬɫɹ�ɨɛɳɟɩɪɢɧɹɬɵɦ�ɩɪɢɧ-
ɰɢɩɚɦ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ. ɉɥɚɧɢɪɨɜɚɧɢɟ� ɤɨɧɬɟɣɧɟɪɧɵɯ 
ɩɟɪɟɜɨɡɨɤ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɩɨ�ɬɨɦɭ�ɠɟ�ɡɚɹɜɢɬɟɥɶɧɨɦɭ�ɦɟɯɚɧɢɡɦɭ,  ɱɬɨ�ɢ�ɩɨ-
ɜɚɝɨɧɧɵɯ. ɉɥɚɧ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɪɢɟɧɬɢɪɨɜɚɧ�ɧɚ�ɜɤɥɸɱɟɧɢɟ�ɜ�ɩɪɨɰɟɫɫ�ɩɨɟɡ-
ɞɨɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɷɥɟɦɟɧɬɚɪɧɵɯ�ɟɞɢɧɢɰ�ɜɚɝɨɧɨɜ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɢ 
ɧɟ� ɨɩɭɫɤɚɟɬɫɹ� ɧɚ� ɭɪɨɜɟɧɶ� ɤɨɧɬɟɣɧɟɪɨɜ. ɋɭɳɟɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɢɤɢ� ɪɚɫɱɟɬɚ 
ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɧɟɞɨɫɬɚɬɨɱɧɨ� ɭɱɢɬɵɜɚɸɬ� ɜɥɢɹɧɢɟ� ɨɪɝɚɧɢɡɚɰɢɢ� ɤɨɧ-
ɬɟɣɧɟɪɨɩɨɬɨɤɨɜ�ɧɚ� ɫɢɫɬɟɦɭ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɜ�ɰɟɥɨɦ [3]. ɉɟɪɟ-
ɪɚɛɨɬɤɚ� ɬɪɚɧɡɢɬɧɨɝɨ� ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ� ɧɚ� ɬɟɯɧɢɱɟɫɤɢɯ� ɫɬɚɧɰɢɹɯ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɤɚɤ� ɩɟɪɟɪɚɛɨɬɤɚ� ɜɚɝɨɧɨɩɨɬɨɤɚ� ɛɟɡ� ɪɚɡɴɟɞɢɧɟɧɢɹ� ɟɞɢɧɢɰɵ 
ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɢ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɤɨɦɩɥɟɤɬɨɜ� ɤɨɧɬɟɣɧɟɪɨɜ. ȿɫɥɢ� ɠɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ�ɫɨɪɬɢɪɨɜɤɚ�ɢɦɟɧɧɨ�ɤɨɧɬɟɣɧɟɪɨɜ, ɬɨ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɪɚɛɨɬɵ 
ɫ�ɜɚɝɨɧɚɦɢ�ɩɪɨɰɟɫɫ�ɩɪɨɬɟɤɚɟɬ�ɩɨ�ɩɪɢɧɰɢɩɭ�ɪɚɛɨɬɵ�ɫ�ɦɟɫɬɧɵɦ�ɜɚɝɨɧɨɦ (ɩɪɢ-
ɛɵɬɢɟ – ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ�ɫɨɫɬɚɜɚ – ɩɨɞɚɱɚ�ɜɚɝɨɧɨɜ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɧɚ�ɬɟɪ-
ɦɢɧɚɥ – ɜɵɝɪɭɡɤɚ – ɩɪɨɫɬɨɣ�ɧɚ� ɬɟɪɦɢɧɚɥɟ – ɩɨɝɪɭɡɤɚ�ɧɚ�ɩɨɞɚɧɧɵɣ�ɜɚɝɨɧ – 
ɭɛɨɪɤɚ�ɧɚ�ɬɟɯɧɢɱɟɫɤɭɸ�ɫɬɚɧɰɢɸ – ɫɨɪɬɢɪɨɜɤɚ – ɜɤɥɸɱɟɧɢɟ�ɜ�ɫɨɫɬɚɜ – ɨɬɩɪɚɜ-
ɥɟɧɢɟ). Ɍɟɯɧɨɥɨɝɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ɦɟɫɬɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ�ɬɚɤɠɟ�ɛɚɡɢ-
ɪɭɟɬɫɹ� ɧɚ� ɪɚɡɜɨɡɟ� ɜɚɝɨɧɨɜ� ɫ� ɤɨɧɬɟɣɧɟɪɚɦɢ� ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ� ɞɨ� ɩɭɧɤɬɚ 
ɧɚɡɧɚɱɟɧɢɹ, ɬ. ɟ. ɢɫɩɨɥɶɡɭɟɬɫɹ�ɬɨɬ�ɠɟ�ɦɟɬɨɞ�ɪɚɡɝɪɚɧɢɱɟɧɢɹ�ɞɨɥɢ�ɜɢɞɨɜ�ɬɪɚɧɫ-
ɩɨɪɬɚ�ɜ�ɢɧɬɟɪɦɨɞɚɥɶɧɨɣ�ɥɨɝɢɫɬɢɱɟɫɤɨɣ�ɰɟɩɢ, ɱɬɨ�ɢ�ɞɥɹ�ɧɟɤɨɧɬɟɣɧɟɪɢɡɢɪɭɟ-
ɦɵɯ�ɝɪɭɡɨɜ. 
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Ⱦɚɧɧɵɣ�ɩɨɞɯɨɞ�ɜ�ɰɟɥɨɦ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɨɩɪɚɜɞɚɧɧɵɦ�ɩɪɢ�ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɨɣ�ɞɨɥɟ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɨɬɩɪɚɜɨɤ�ɜ� ɨɛɳɟɦ�ɨɛɴɟɦɟ. Ɉɞɧɚɤɨ�ɩɪɢ� ɧɚ-
ɛɥɸɞɚɸɳɟɦɫɹ�ɫɟɣɱɚɫ�ɭɫɬɨɣɱɢɜɨɦ�ɬɪɟɧɞɟ�ɤ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨɬɨɤɨɜ, 
ɩɨɞɞɟɪɠɢɜɚɟɦɨɦ�ɤɚɤ�ɫɨ�ɫɬɨɪɨɧɵ�ɩɟɪɟɜɨɡɱɢɤɨɜ, ɬɚɤ�ɢ� ɫɨ�ɫɬɨɪɨɧɵ�ɝɪɭɡɨɜɥɚ-
ɞɟɥɶɰɟɜ, ɦɨɠɧɨ�ɨɠɢɞɚɬɶ, ɱɬɨ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɦɨɦɟɧɬ�ɤɨɧɬɟɣɧɟɪɵ�ɩɟɪɟɣɞɭɬ 
ɜ� ɤɚɬɟɝɨɪɢɸ�ɩɪɢɨɪɢɬɟɬɧɨɝɨ� ɜɢɞɚ� ɨɬɩɪɚɜɨɤ. Ɇɚɫɫɨɜɚɹ� ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɹ�ɩɨ-
ɬɪɟɛɭɟɬ� ɢɡɦɟɧɟɧɢɹ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɩɚɪɚɞɢɝɦɵ� ɨɪɝɚɧɢɡɚɰɢɢ� ɩɟɪɟɜɨɡɨɱɧɨɝɨ 
ɩɪɨɰɟɫɫɚ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɜɨ� ɜɫɟɯ� ɟɟ� ɚɫɩɟɤɬɚɯ� ɞɥɹ� ɦɚɤɫɢ-
ɦɚɥɶɧɨ�ɩɨɥɧɨɣ�ɪɟɚɥɢɡɚɰɢɢ�ɩɪɟɢɦɭɳɟɫɬɜ�ɤɨɧɬɟɣɧɟɪɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ. ȼ�ɞɚɧ-
ɧɨɣ� ɪɚɛɨɬɟ� ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɨɞɢɧ� ɢɡ� ɬɚɤɢɯ� ɚɫɩɟɤɬɨɜ� ɩɨɬɟɧɰɢɚɥɶɧɨɣ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ – ɩɟɪɟɪɚɛɨɬɤɚ�ɜɚɝɨɧɨɜ 
ɧɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɹɯ.              

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ� ɫɭɳɧɨɫɬɶ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜɚɝɨɧɨɩɨɬɨɤɚ� ɧɚ� ɬɟɯɧɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɹɯ� ɫɨɫɬɨɢɬ� ɜ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɞɛɨɪɚ� ɜ� ɨɞɢɧ� ɫɨɫɬɚɜ� ɜɚɝɨɧɨɜ� ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ�ɩɨ�ɩɥɚɧɭ�ɮɨɪɦɢɪɨɜɚɧɢɹ. ɗɥɟɦɟɧɬɚɪɧɨɣ�ɟɞɢɧɢɰɟɣ�ɫɨɫɬɚɜɚ�ɹɜɥɹ-
ɟɬɫɹ� ɜɚɝɨɧ. Ⱦɥɹ� ɧɚɤɨɩɥɟɧɢɹ� ɧɚ� ɫɨɫɬɚɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɜɚɝɨɧɵ� ɩɪɢɛɵɜɲɢɯ 
ɬɪɚɧɡɢɬɧɵɯ�ɩɨɟɡɞɨɜ�ɢ�ɩɨɟɡɞɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ�ɦɟɫɬɧɭɸ�ɪɚɛɨɬɭ.  ɉɨɞɛɨɪ�ɜɚ-
ɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜ�ɩɨɟɡɞɚ�ɨɩɪɟɞɟɥɟɧɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɜɵɩɨɥɧɹɟɬɫɹ�ɞɜɭɦɹ�ɨɫɧɨɜ-
ɧɵɦɢ� ɦɟɬɨɞɚɦɢ: ɫɨɪɬɢɪɨɜɤɨɣ� ɩɪɢɛɵɜɲɢɯ� ɜ� ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɟ� ɫɨɫɬɚɜɨɜ 
�ɱɟɪɟɡ� ɝɨɪɤɭ� ɢ� ɜɵɬɹɠɧɵɟ� ɩɭɬɢ) ɢɥɢ� ɩɟɪɟɰɟɩɤɨɣ� ɝɪɭɩɩ. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, 
ɱɬɨ� ɞɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɝɪɭɩɩ, ɫ� ɤɨɬɨɪɵɦɢ� ɧɚ� ɞɚɥɶɧɟɣɲɢɯ� ɫɬɚɧɰɢɹɯ� ɛɭɞɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ� ɨɩɟɪɚɰɢɹ�ɩɟɪɟɰɟɩɤɢ, ɬɨɠɟ�ɡɚɞɟɣɫɬɜɭɸɬɫɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɟ�ɭɫɬ-
ɪɨɣɫɬɜɚ. ȼɚɝɨɧɵ�ɞɚɥɶɧɢɯ�ɦɚɥɨɦɨɳɧɵɯ�ɫɬɪɭɣ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ�ɩɪɢ�ɬɚɤɨɣ�ɫɢɫ-
ɬɟɦɟ� ɩɪɨɯɨɞɹɬ� ɧɟɫɤɨɥɶɤɨ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ� ɫɨɪɬɢɪɨɜɨɤ, ɟɫɥɢ� ɧɟ 
ɩɪɢɦɟɧɹɟɬɫɹ�ɝɪɭɩɩɨɜɨɣ�ɩɪɢɧɰɢɩ�ɮɨɪɦɢɪɨɜɚɧɢɹ. 

ɉɪɢ�ɩɪɟɨɛɥɚɞɚɧɢɢ�ɦɚɥɨɦɨɳɧɵɯ�ɫɬɪɭɣ�ɜ�ɨɛɳɟɣ�ɫɬɪɭɤɬɭɪɟ�ɜɚɝɨɧɨɩɨɬɨɤɚ  
ɞɚɧɧɚɹ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɟɡɞɨɨɛɪɚɡɨɜɚɧɢɹ�ɢɦɟɟɬ�ɦɧɨɠɟɫɬɜɨ�ɧɟɞɨɫɬɚɬɤɨɜ: ɪɚɫɬɭɬ 
ɩɪɨɫɬɨɢ� ɢ� ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ� ɫ� ɩɟɪɟɪɚɛɨɬɤɨɣ� ɜɚɝɨɧɨɩɨɬɨɤɚ, ɩɨɜɵɲɚɟɬɫɹ 
ɪɢɫɤ�ɩɨɜɪɟɠɞɟɧɢɹ�ɜɚɝɨɧɨɜ�ɢ�ɝɪɭɡɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ 
ɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ. Ɉɞɧɚɤɨ�ɛɟɡ�ɧɚɥɢɱɢɹ�ɞɨɫɬɚɬɨɱɧɨɝɨ� ɨɛɴɟɦɚ�ɜɚɝɨɧɨɩɨ-
ɬɨɤɚ�ɧɚ�ɞɚɥɶɧɢɟ�ɧɚɡɧɚɱɟɧɢɹ�ɫɨɤɪɚɬɢɬɶ�ɩɨɬɟɧɰɢɚɥɶɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɩɟɪɟɪɚɛɨ-
ɬɨɤ�ɦɨɠɧɨ�ɬɨɥɶɤɨ�ɡɚ�ɫɱɟɬ�ɨɬɩɪɚɜɥɟɧɢɹ�ɫɨɫɬɚɜɨɜ�ɩɟɪɟɦɟɧɧɨɣ�ɜɟɥɢɱɢɧɵ, ɱɬɨ 
ɞɚɥɟɤɨ�ɧɟ�ɜɫɟɝɞɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɨɩɪɚɜɞɚɧɨ. 

ɉɪɢ�ɤɨɧɬɟɣɧɟɪɢɡɢɪɨɜɚɧɧɨɦ�ɝɪɭɡɨɩɨɬɨɤɟ�ɫɨɫɬɚɜ, ɫɨɫɬɨɹɳɢɣ�ɬɨɥɶɤɨ�ɢɡ�ɜɚ-
ɝɨɧɨɜ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ, ɦɨɠɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɬɶ�ɜ�ɤɚɱɟɫɬɜɟ�ɫɨɜɨɤɭɩɧɨɫɬɢ�ɤɚɤ�ɜɚ-
ɝɨɧɨɜ, ɬɚɤ� ɢ� ɧɚɯɨɞɹɳɢɯɫɹ� ɧɚ� ɧɢɯ� ɤɨɧɬɟɣɧɟɪɨɜ. Ⱦɭɚɥɶɧɨɫɬɶ� ɷɥɟɦɟɧɬɚɪɧɨɣ 
ɟɞɢɧɢɰɵ�ɫɢɫɬɟɦɵ�ɩɨɟɡɞɨɨɛɪɚɡɨɜɚɧɢɹ�ɜ�ɷɬɢɯ�ɭɫɥɨɜɢɹɯ (ɜɚɝɨɧ�ɫ�ɤɨɧɬɟɣɧɟɪɨɦ / 
ɤɨɦɩɥɟɤɬɨɦ�ɤɨɧɬɟɣɧɟɪɨɜ�ɨɛɳɟɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɢɥɢ�ɤɚɠɞɵɣ�ɨɬɞɟɥɶɧɵɣ�ɤɨɧɬɟɣ-
ɧɟɪ) ɬɪɟɛɭɟɬ�ɢɡɦɟɧɟɧɢɹ�ɩɨɞɯɨɞɚ�ɤ�ɫɚɦɨɦɭ�ɩɪɢɧɰɢɩɭ�ɫɨɪɬɢɪɨɜɤɢ.  Ɂɚɞɚɱɚ�ɩɨ-
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ɟɡɞɨɨɛɪɚɡɨɜɚɧɢɹ�ɫɨɫɬɚɜɚ�ɫɜɨɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ�ɜ 
ɧɟɫɤɨɥɶɤɢɯ�ɩɨɫɬɚɧɨɜɤɚɯ: 

1) ɩɨɞɛɨɪ�ɜɚɝɨɧɨɜ�ɨɞɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɩɥɚɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ; 
2) ɩɨɞɛɨɪ�ɝɪɭɩɩ�ɜɚɝɨɧɨɜ�ɫ�ɤɨɦɩɥɟɤɬɚɦɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɨɞɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ 

ɩɥɚɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ; 
3) ɩɨɞɛɨɪ�ɤɨɦɩɥɟɤɬɚ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɜɟɫɶ�ɫɨɫɬɚɜ�ɨɞɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɩɥɚ-

ɧɚ�ɮɨɪɦɢɪɨɜɚɧɢɹ. 
Ɍɪɟɬɶɹ� ɩɨɫɬɚɧɨɜɤɚ� ɡɚɞɚɱɢ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɢɧɬɟɪɦɨ-

ɞɚɥɶɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ�ɤɨɧɬɟɣɧɟɪɧɨɣ�ɩɟɪɟɜɨɡɤɢ, ɚ�ɢɦɟɧɧɨ�ɛɵɫɬɪɨɝɨ�ɦɟɯɚɧɢɡɢ-
ɪɨɜɚɧɧɨɝɨ� ɩɟɪɟɦɟɳɟɧɢɹ� ɦɟɠɞɭ� ɪɚɡɧɵɦɢ� ɬɪɚɧɫɩɨɪɬɧɵɦɢ� ɫɪɟɞɫɬɜɚɦɢ. 
Ɍɪɚɞɢɰɢɨɧɧɨ�ɢɧɬɟɪɦɨɞɚɥɶɧɨɫɬɶ�ɩɨɧɢɦɚɟɬɫɹ�ɤɚɤ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɪɚɡɥɢɱɧɵɯ 
ɜɢɞɨɜ�ɬɪɚɧɫɩɨɪɬɚ, ɧɨ�ɜ�ɤɨɧɬɟɤɫɬɟ�ɩɟɪɟɪɚɛɨɬɤɢ�ɧɚ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɬɚɧɰɢɢ�ɬɨɬ 
ɠɟ�ɩɪɢɧɰɢɩ�ɦɨɠɟɬ�ɛɵɬɶ�ɪɟɚɥɢɡɨɜɚɧ�ɢ�ɜ�ɨɬɧɨɲɟɧɢɢ�ɞɜɭɯ�ɪɚɡɥɢɱɧɵɯ�ɬɪɚɧɫ-
ɩɨɪɬɧɵɯ�ɫɪɟɞɫɬɜ�ɨɞɧɨɝɨ�ɜɢɞɚ�ɬɪɚɧɫɩɨɪɬɚ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɟɫɥɢ�ɡɚɞɚɱɚ�ɩɨɟɡ-
ɞɨɨɛɪɚɡɨɜɚɧɢɹ� ɫɬɚɜɢɬɫɹ� ɤɚɤ� ɡɚɞɚɱɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɤɨɦɩɥɟɤɬɚ� ɤɨɧɬɟɣɧɟɪɨɜ 
ɨɛɳɟɝɨ� ɧɚɡɧɚɱɟɧɢɹ� ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ, ɬɨ� ɚɪɫɟɧɚɥ� ɦɟɬɨɞɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ 
ɞɨɩɨɥɧɹɟɬɫɹ�ɩɟɪɟɝɪɭɡɤɨɣ, ɤɨɬɨɪɚɹ�ɞɥɹ�ɦɚɫɫɨɜɨ�ɤɨɧɬɟɣɧɟɪɢɡɢɪɨɜɚɧɧɨɝɨ�ɝɪɭ-
ɡɨɩɨɬɨɤɚ�ɦɨɠɟɬ� ɜɵɫɬɭɩɚɬɶ� ɜ� ɤɚɱɟɫɬɜɟ� ɨɫɧɨɜɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ�ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɨɟɡɞɨɜ.  

Ⱦɥɹ�ɪɟɚɥɢɡɚɰɢɢ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɪɚɛɨɬɤɢ�ɭɠɟ�ɧɟ�ɬɨɥɶɤɨ�ɜɚɝɨɧɨɩɨɬɨɤɚ, ɧɨ 
ɢ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ, ɧɟɨɛɯɨɞɢɦ� ɫɩɟɰɢɚɥɶɧɵɣ� ɬɟɪɦɢɧɚɥɶɧɨ�ɫɨɪɬɢɪɨɜɨɱɧɵɣ 
ɤɨɦɩɥɟɤɫ (ɌɋɄ), ɤɨɬɨɪɵɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɫɨɱɟɬɚɧɢɟ� ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ 
ɩɚɪɤɚ�ɢ�ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ, ɚɧɚɥɨɝɢɱɧɨɝɨ�ɩɨ�ɩɪɢɧɰɢɩɭ�ɪɚɛɨɬɵ�ɩɟɪɟ-
ɝɪɭɡɨɱɧɨɦɭ� ɬɟɪɦɢɧɚɥɭ�ɜ�ɩɭɧɤɬɚɯ�ɫɦɟɧɵ�ɲɢɪɢɧɵ�ɤɨɥɟɢ.  ɇɚ�ɥɢɧɢɹɯ�ɫ�ɷɥɟɤ-
ɬɪɢɱɟɫɤɨɣ� ɬɹɝɨɣ� ɩɚɪɤɢ� ɩɪɢɟɦɚ� ɢ� ɨɬɩɪɚɜɥɟɧɢɹ� ɞɨɥɠɧɵ� ɪɚɫɩɨɥɚɝɚɬɶɫɹ 
ɨɬɞɟɥɶɧɨ�ɨɬ�ɌɋɄ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɢɥɢ�ɩɚɪɚɥɥɟɥɶɧɨ�ɩɨ�ɨɬɧɨɲɟɧɢɸ�ɤ�ɧɟɦɭ.  

ɌɋɄ� ɪɚɛɨɬɚɟɬ� ɤɚɤ� ɞɢɧɚɦɢɱɟɫɤɚɹ� ɫɢɫɬɟɦɚ, ɜ� ɤɨɬɨɪɨɣ� ɧɟɩɪɟɪɵɜɧɨ� ɢɞɟɬ 
ɩɪɨɰɟɫɫ�ɩɟɪɟɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɦɟɠɞɭ�ɧɚɯɨɞɹɳɢɦɢɫɹ�ɧɚ�ɩɭɬɹɯ�ɫɨɫɬɚɜɚ-
ɦɢ� ɢ� ɩɪɨɦɟɠɭɬɨɱɧɵɦɢ� ɩɥɨɳɚɞɤɚɦɢ. Ɋɟɡɭɥɶɬɚɬɨɦ� ɷɬɨɝɨ� ɩɪɨɰɟɫɫɚ� ɹɜɥɹɟɬɫɹ 
ɤɨɦɩɥɟɤɬɨɜɚɧɢɟ�ɜɚɝɨɧɨɜ�ɤɚɠɞɨɝɨ�ɢɡ�ɩɨɟɡɞɨɜ, ɩɥɚɧɢɪɭɟɦɨɝɨ�ɤ�ɨɬɩɪɚɜɥɟɧɢɸ, 
ɧɚɛɨɪɨɦ�ɤɨɧɬɟɣɧɟɪɨɜ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɧɚɡɧɚɱɟɧɢɣ. ɉɪɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɨ-
ɰɟɫɫɚ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɞɨɥɠɧɚ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɫɢɫɬɟɦɚ�ɩɪɢɨɪɢɬɟɬɨɜ�ɢ�ɨɝɪɚɧɢ-
ɱɟɧɢɣ, ɤɨɬɨɪɚɹ�ɩɨɡɜɨɥɢɬ�ɜɵɩɨɥɧɢɬɶ�ɫɨɪɬɢɪɨɜɤɭ�ɛɟɡɨɩɚɫɧɨ�ɢ� ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɷɮɮɟɤɬɢɜɧɨ.  ɉɚɪɚɦɟɬɪɚɦɢ� ɤɨɦɩɥɟɤɫɧɨɝɨ� ɤɪɢɬɟɪɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɜ� ɞɚɧ-
ɧɨɦ� ɫɥɭɱɚɟ� ɦɨɝɭɬ� ɛɵɬɶ� ɦɢɧɢɦɭɦ� ɜɵɩɨɥɧɹɟɦɵɯ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ, ɦɢ-
ɧɢɦɭɦ�ɡɚɬɪɚɬ�ɧɚ�ɨɞɧɭ�ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɸ, ɦɢɧɢɦɭɦ�ɤɨɧɬɟɣɧɟɪɨ�ɱɚɫɨɜ�ɢ 
ɜɚɝɨɧɨ�ɱɚɫɨɜ�ɩɪɨɫɬɨɹ�ɜ�ɫɭɬɤɢ�ɧɚ�ɌɋɄ�ɢ�ɞɪ. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɮɪɚɝɦɟɧ-
ɬɚ�ɌɋɄ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɫ�ɩɚɪɤɚɦɢ�ɩɪɢɟɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 1. 



114 
 

5

3

4

6

2

1

 
Условные обозначения: 

1 – ɩɭɬɢ�ɞɥɹ�ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ�ɩɨɟɡɞɨɜ; 2 – ɩɨɞɤɪɚɧɨɜɵɟ�ɩɭɬɢ; 3 – ɤɪɚɧ;  
4 – ɦɟɫɬɨ�ɞɥɹ�ɩɨɫɬɚɧɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ; 5 – ɩɪɨɦɟɠɭɬɨɱɧɚɹ�ɩɥɨɳɚɞɤɚ;  

6 – ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɩɪɨɟɡɞ   
Ɋɢɫɭɧɨɤ 1 – ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ�ɫɯɟɦɚ�ɬɟɪɦɢɧɚɥɶɧɨ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɤɨɦɩɥɟɤɫɚ 

�ɮɪɚɝɦɟɧɬ)  
ɉɟɪɟɫɬɚɧɨɜɤɚ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢɞɟɬ�ɜ�ɨɛɨɢɯ�ɧɚɩɪɚɜɥɟɧɢɹɯ�ɦɟɠɞɭ�ɫɨɫɬɚɜɚɦɢ 

ɢ�ɩɥɨɳɚɞɤɚɦɢ (ɫɨɫɬɚɜ ⇄� ɫɨɫɬɚɜ, ɩɥɨɳɚɞɤɚ ⇄� ɫɨɫɬɚɜ, ɩɥɨɳɚɞɤɚ ⇄�ɩɥɨɳɚɞ-
ɤɚ). ɋɨɫɬɚɜ�ɜ�ɌɋɄ�ɹɜɥɹɟɬɫɹ�ɤɨɧɟɱɧɵɦ�ɩɭɧɤɬɨɦ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ, 
ɩɥɨɳɚɞɤɚ�í�ɩɪɨɦɟɠɭɬɨɱɧɵɦ�ɩɭɧɤɬɨɦ, ɧɚ�ɤɨɬɨɪɵɣ�ɤɨɧɬɟɣɧɟɪɵ�ɩɟɪɟɫɬɚɜɥɹ-
ɸɬɫɹ�ɢɫɯɨɞɹ� ɢɡ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɨɨɛɪɚɠɟɧɢɣ (ɧɟɜɨɡɦɨɠɧɨɫɬɶ� ɩɪɹɦɨɣ�ɩɟ-
ɪɟɫɬɚɧɨɜɤɢ� ɜ� ɨɞɢɧ� ɰɢɤɥ� ɢɡ�ɡɚ� ɛɨɥɶɲɨɝɨ� ɪɚɫɫɬɨɹɧɢɹ� ɦɟɠɞɭ� ɧɚɱɚɥɶɧɵɦ� ɢ 
ɤɨɧɟɱɧɵɦ�ɩɭɧɤɬɚɦɢ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɨɫɜɨɛɨɠɞɟɧɢɹ�ɜɚɝɨɧɚ�ɞɥɹ�ɨɩɟɪɚɰɢɢ�ɩɟ-
ɪɟɫɬɚɧɨɜɤɢ�ɫ�ɛɨɥɟɟ�ɜɵɫɨɤɢɦ�ɩɪɢɨɪɢɬɟɬɨɦ, ɨɬɫɭɬɫɬɜɢɟ�ɧɚ�ɌɋɄ�ɜ�ɞɚɧɧɵɣ�ɦɨ-
ɦɟɧɬ� ɫɨɫɬɚɜɚ, ɜ� ɤɨɬɨɪɵɣ� ɧɭɠɧɨ� ɩɟɪɟɫɬɚɜɢɬɶ� ɬɪɚɧɡɢɬɧɵɣ� ɢɥɢ� ɦɟɫɬɧɵɣ 
ɤɨɧɬɟɣɧɟɪ). ȿɫɥɢ�ɩɥɚɧɨɦ�ɮɨɪɦɢɪɨɜɚɧɢɹ� ɢ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɬɟɯɧɨɥɨɝɢɟɣ�ɪɚ-
ɛɨɬɵ�ɷɬɨ�ɩɪɟɞɭɫɦɨɬɪɟɧɨ, ɬɨ�ɜ�ɫɨɫɬɚɜɚɯ�ɦɨɝɭɬ�ɛɵɬɶ�ɤɚɤ�ɝɪɭɠɟɧɵɟ�ɤɨɧɬɟɣɧɟ-
ɪɚɦɢ, ɬɚɤ�ɢ�ɩɨɪɨɠɧɢɟ�ɜɚɝɨɧɵ.   

ȼ�ɨɛɳɟɦ�ɫɥɭɱɚɟ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ�ɫɨɫɬɚɜ�ɩɨɟɡɞɚ�ɜ�ɫɦɵɫɥɟ�ɤɨɥɢɱɟɫɬɜɚ 
ɜɚɝɨɧɨɜ� ɧɚ� ɌɋɄ� ɧɟ� ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ� ɨɩɟɪɚɰɢɢ� ɩɟɪɟɰɟɩɤɢ� ɜɚɝɨɧɨɜ� ɧɟ 
ɩɪɨɢɡɜɨɞɹɬɫɹ. ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɬɰɟɩɤɢ� ɜɚɝɨɧɨɜ� ɜ� ɫɜɹɡɢ� ɫ� ɩɟɪɟɥɨɦɨɦ 
ɦɚɫɫɵ / ɞɥɢɧɵ�ɩɨɟɡɞɨɜ�ɧɚ�ɧɚɩɪɚɜɥɟɧɢɢ�ɧɚ�ɌɋɄ�ɩɨɫɬɭɩɚɟɬ�ɩɟɪɜɨɧɚɱɚɥɶɧɵɣ 
ɫɨɫɬɚɜ, ɤɨɧɬɟɣɧɟɪɵ�ɢɡ�ɨɬɰɟɩɥɹɟɦɨɣ�ɯɜɨɫɬɨɜɨɣ / ɝɨɥɨɜɧɨɣ�ɱɚɫɬɢ�ɩɟɪɟɝɪɭɠɚ-
ɸɬɫɹ� ɧɚ� ɞɪɭɝɨɣ� ɫɨɫɬɚɜ� ɢɥɢ� ɩɪɨɦɟɠɭɬɨɱɧɭɸ� ɩɥɨɳɚɞɤɭ, ɩɨɫɥɟ� ɱɟɝɨ� ɜɚɝɨɧɵ 
ɨɬɰɟɩɥɹɸɬɫɹ�ɢ� ɭɛɢɪɚɸɬɫɹ, ɫɨɫɬɚɜ� ɡɚɤɪɟɩɥɹɟɬɫɹ� ɢ�ɩɪɨɰɟɫɫ� ɫɨɪɬɢɪɨɜɤɢ� ɩɪɨ-
ɞɨɥɠɚɟɬɫɹ. Ɉɬɰɟɩɤɚ�ɢ�ɩɪɢɰɟɩɤɚ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ�ɫ�ɫɜɹɡɢ�ɫ�ɩɟɪɟɥɨɦɨɦ�ɦɚɫ-
ɫɵ / ɞɥɢɧɵ�ɫɨɫɬɚɜɨɜ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɜ�ɩɚɪɤɟ�ɩɪɢɛɵɬɢɹ.  

ɌɋɄ� ɤɚɤ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɚɹ� ɨɫɧɨɜɚ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚ-
ɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɨɟɡɞɨɜ�ɦɟɬɨɞɨɦ�ɩɟɪɟɝɪɭɡɤɢ�ɩɪɟɞɩɨɥɚɝɚɟɬ�ɪɟɚɥɢɡɚɰɢɸ 
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ɫɨɜɟɪɲɟɧɧɨ�ɧɨɜɵɯ�ɩɪɢɧɰɢɩɨɜ�ɪɚɫɱɟɬɚ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɩɭɬɟɜɨɦ�ɪɚɡɜɢɬɢɢ�ɢ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ� ɫɨɪɬɢɪɨɜɨɱɧɵɦɢ�ɩɚɪɤɚɦɢ, ɢ�ɩɨ� ɫɪɚɜɧɟɧɢɸ�ɫ� ɝɪɭɡɨɜɵɦɢ�ɤɨɧ-
ɬɟɣɧɟɪɧɵɦɢ�ɬɟɪɦɢɧɚɥɚɦɢ, ɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɟɪɟɝɪɭɡɨɱɧɵɦɢ�ɤɨɦɩɥɟɤɫɚɦɢ 
ɜ�ɩɭɧɤɬɚɯ� ɫɦɟɧɵ�ɲɢɪɢɧɵ�ɤɨɥɟɢ. ɇɚ�ɩɨɬɪɟɛɧɨɫɬɶ� ɜ�ɩɭɬɟɜɨɦ�ɪɚɡɜɢɬɢɢ�ɌɋɄ 
ɨɞɧɨɜɪɟɦɟɧɧɨ�ɜɥɢɹɟɬ�ɰɟɥɵɣ�ɤɨɦɩɥɟɤɫ�ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ�ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ 
ɩɪɢ�ɚɧɚɥɨɝɢɱɧɨɦ�ɪɚɫɱɟɬɟ�ɞɥɹ�ɩɟɪɟɱɢɫɥɟɧɧɵɯ�ɜɵɲɟ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɯ�ɨɛɴ-
ɟɤɬɨɜ� ɥɢɛɨ� ɭɱɢɬɵɜɚɸɬɫɹ� ɢɡɨɥɢɪɨɜɚɧɧɨ, ɥɢɛɨ� ɜɨɨɛɳɟ� ɧɟ� ɭɱɢɬɵɜɚɸɬɫɹ: ɤɨ-
ɥɢɱɟɫɬɜɨ� ɧɚɡɧɚɱɟɧɢɣ� ɩɥɚɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɞɥɹ� ɞɚɧɧɨɣ� ɫɬɚɧɰɢɢ, 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɪɢɛɵɜɚɸɳɟɝɨ�ɜɚɝɨɧɨɩɨɬɨɤɚ�ɢ�ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ, ɫɬɪɭɤɬɭɪɚ 
ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ�ɩɨ�ɬɢɩɚɦ�ɩɪɢɛɵɜɚɸɳɢɯ�ɢ�ɨɬɩɪɚɜɥɹɸɳɢɯɫɹ�ɤɨɧɬɟɣɧɟɪɨɜ 
�ɬɢɩɨɪɚɡɦɟɪ, ɝɪɭɠɟɧɵɣ / ɩɨɪɨɠɧɢɣ), ɜɟɥɢɱɢɧɚ�ɩɪɢɛɵɜɚɸɳɢɯ�ɢ�ɨɬɩɪɚɜɥɹɸ-
ɳɢɯɫɹ� ɫɨɫɬɚɜɨɜ, ɫɪɟɞɧɹɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɨɞɧɨɣ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɢ, 
ɫɪɟɞɧɟɟ� ɤɨɥɢɱɟɫɬɜɨ� ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɣ� ɧɚ� ɤɚɠɞɵɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɣ 
ɤɨɧɬɟɣɧɟɪ, ɫɪɟɞɧɢɣ� ɩɪɨɫɬɨɣ� ɫɨɫɬɚɜɚ� ɤɚɠɞɨɣ� ɤɚɬɟɝɨɪɢɢ (ɬɪɚɧɡɢɬɧɵɟ, ɦɟɫɬ-
ɧɵɟ, ɩɨɞɚɱɢ). Ʉɪɨɦɟ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɩɭɬɟɜɨɦ�ɪɚɡɜɢɬɢɢ�ɞɥɹ�ɌɋɄ�ɩɨɬɪɟɛɭɟɬɫɹ 
ɜɵɩɨɥɧɢɬɶ� ɪɚɫɱɟɬ� ɩɨɬɪɟɛɧɨɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɫɨɪɬɢɪɨɜɨɱ-
ɧɵɯ�ɭɫɬɪɨɣɫɬɜ, ɜ�ɤɚɱɟɫɬɜɟ�ɤɨɬɨɪɵɯ�ɜ�ɞɚɧɧɨɦ�ɫɥɭɱɚɟ�ɜɵɫɬɭɩɚɸɬ�ɩɟɪɟɝɪɭɡɨɱ-
ɧɵɟ� ɦɟɯɚɧɢɡɦɵ, ɚ� ɬɚɤɠɟ� ɪɚɫɱɟɬ� ɩɨɬɪɟɛɧɨɣ� ɩɥɨɳɚɞɢ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɱɧɵɯ� ɩɥɨɳɚɞɨɤ� ɞɥɹ� ɜɪɟɦɟɧɧɨɣ� ɩɨɫɬɚɧɨɜɤɢ� ɩɟɪɟɦɟɳɚɟɦɵɯ� ɤɨɧ-
ɬɟɣɧɟɪɨɜ.   

   ɇɚ�ɥɢɧɢɹɯ�ɫ�ɬɟɩɥɨɜɨɡɧɨɣ�ɬɹɝɨɣ�ɢɥɢ�ɥɸɛɵɦɢ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�ɚɜɬɨɧɨɦ-
ɧɨɣ�ɬɹɝɢ, ɧɟ�ɩɪɟɞɩɨɥɚɝɚɸɳɢɦɢ�ɧɚɥɢɱɢɹ�ɤɨɧɬɚɤɬɧɨɣ�ɫɟɬɢ, ɩɚɪɤɢ�ɩɪɢɟɦɚ, ɨɬ-
ɩɪɚɜɥɟɧɢɹ� ɢ� ɌɋɄ� ɬɟɨɪɟɬɢɱɟɫɤɢ� ɦɨɝɭɬ� ɛɵɬɶ� ɨɛɴɟɞɢɧɟɧɵ� ɜ 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ�ɩɚɪɤ, ɜ�ɤɨɬɨɪɨɦ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ�ɜɵɩɨɥɧɹɸɬɫɹ�ɨɩɟ-
ɪɚɰɢɢ�ɩɨ�ɩɪɢɛɵɬɢɸ, ɫɨɪɬɢɪɨɜɤɟ� ɤɨɧɬɟɣɧɟɪɨɜ, ɨɬɩɪɚɜɥɟɧɢɸ�ɩɨɟɡɞɚ� ɛɟɡ� ɩɟ-
ɪɟɦɟɳɟɧɢɹ�ɫɨɫɬɚɜɚ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ�ɬɚɤɨɝɨ�ɨɛɴɟɞɢɧɟɧɧɨɝɨ�ɩɚɪɤɚ�ɹɜɥɹɟɬɫɹ�ɟɝɨ 
ɤɨɦɩɚɤɬɧɨɫɬɶ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ  ɨɬɞɟɥɶɧɵɦɢ�ɩɚɪɤɚɦɢ�ɩɪɢɟɦɚ, ɨɬɩɪɚɜɥɟɧɢɹ�ɢ 
ɌɋɄ, ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɩɪɢ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɫɬɚɧɰɢɢ�ɜ� ɭɫɥɨɜɢɹɯ�ɠɟɫɬɤɢɯ�ɬɟɪɪɢ-
ɬɨɪɢɚɥɶɧɵɯ�ɨɝɪɚɧɢɱɟɧɢɣ� ɜɵɩɨɥɧɢɬɶ� ɟɟ� ɜ� ɩɪɟɞɟɥɚɯ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɫɬɚɧɰɢ-
ɨɧɧɨɣ�ɩɥɨɳɚɞɤɢ, ɨɫɨɛɟɧɧɨ�ɩɪɢ�ɢɡɧɚɱɚɥɶɧɨɣ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ�ɫ�ɩɚɪɚɥɥɟɥɶɧɵɦ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ�ɩɚɪɤɨɜ. ɉɪɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɨɬɰɟɩɤɢ�ɜɚɝɨɧɨɜ�ɜ�ɫɨɫɬɚɜɟ�ɢɡ�ɡɚ 
ɬɟɯɧɢɱɟɫɤɨɣ�ɧɟɢɫɩɪɚɜɧɨɫɬɢ�ɦɨɠɧɨ�ɫɪɚɡɭ�ɠɟ�ɜɵɩɨɥɧɢɬɶ�ɫɴɟɦ�ɫɬɨɹɳɢɯ�ɧɚ�ɜɚ-
ɝɨɧɟ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢ�ɜɤɥɸɱɢɬɶ�ɢɯ�ɜ�ɩɪɨɰɟɫɫ�ɫɨɪɬɢɪɨɜɤɢ, ɩɚɪɚɥɥɟɥɶɧɨ�ɜɵɩɨɥ-
ɧɹɹ�ɦɚɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ�ɩɨ�ɨɬɰɟɩɤɟ�ɧɟɢɫɩɪɚɜɧɵɯ�ɜɚɝɨɧɨɜ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ� ɜɵɩɨɥɧɟɧɢɹ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜɚɝɨɧɨɩɨɬɨɤɚ� ɫ� ɤɨɧɬɟɣɧɟɪɢɡɢ-
ɪɨɜɚɧɧɵɦɢ�ɝɪɭɡɚɦɢ�ɦɟɬɨɞɨɦ�ɩɟɪɟɝɪɭɡɤɢ�ɧɚ�ɌɋɄ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɬɟɯɧɨɥɨɝɢ-
ɟɣ�ɝɨɪɨɱɧɨɣ�ɫɨɪɬɢɪɨɜɤɢ: 

 – ɩɚɪɚɥɥɟɥɶɧɚɹ� ɨɛɪɚɛɨɬɤɚ� ɫɪɚɡɭ� ɜɫɟɯ� ɫɨɫɬɚɜɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ� ɜ� ɩɚɪɤɟ, 
ɜɤɥɸɱɚɹ� ɝɪɭɩɩɵ� ɤɨɧɬɟɣɧɟɪɨɜ, ɜɪɟɦɟɧɧɨ� ɫɬɨɹɳɢɟ� ɧɚ� ɩɪɨɦɟɠɭɬɨɱɧɵɯ� ɩɥɨ-
ɳɚɞɤɚɯ; 

– ɜɨɡɦɨɠɧɨɫɬɶ� ɡɚɞɚɧɢɹ� ɥɸɛɨɣ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ� ɩɟɪɟɫɬɚɧɨɜɤɢ� ɤɨɧ-
ɬɟɣɧɟɪɨɜ� ɢɫɯɨɞɹ� ɢɡ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨɝɨ� ɤɪɢɬɟɪɢɹ� ɨɩɬɢɦɚɥɶɧɨɫɬɢ� ɢɥɢ� ɤɨɦ-
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ɩɥɟɤɫɧɨɝɨ� ɤɪɢɬɟɪɢɹ, ɨɩɪɟɞɟɥɹɸɳɟɝɨ� ɩɪɢɨɪɢɬɟɬ� ɨɛɪɚɛɨɬɤɢ� ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɤɚɬɟɝɨɪɢɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢɥɢ�ɜɚɝɨɧɨɜ; 

– ɜɨɡɦɨɠɧɨɫɬɶ�ɝɢɛɤɨɝɨ�ɢɡɦɟɧɟɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɧɚɡɧɚɱɟɧɢɣ�ɩɥɚɧɚ�ɮɨɪɦɢ-
ɪɨɜɚɧɢɹ; 

– ɨɬɫɭɬɫɬɜɢɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɫɨɪɬɢɪɨɜɤɢ�ɢ�ɜ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɝɢɛɤɚɹ�ɚɞɚɩɬɚɰɢɹ�ɤ 
ɥɸɛɨɣ�ɫɦɟɧɟ�ɧɚɩɪɚɜɥɟɧɢɹ�ɫɥɟɞɨɜɚɧɢɹ�ɜɚɝɨɧɨɩɨɬɨɤɨɜ / ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɨɜ; 

– ɨɬɫɭɬɫɬɜɢɟ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɩɨɞɛɨɪɚ� ɤɨɦɩɥɟɤɬɨɜ� ɤɨɧɬɟɣɧɟɪɨɜ� ɩɨ� ɧɚ-
ɩɪɚɜɥɟɧɢɹɦ�ɫɥɟɞɨɜɚɧɢɹ�ɧɚ�ɧɚɱɚɥɶɧɵɯ�ɩɭɧɤɬɚɯ�ɩɨɝɪɭɡɤɢ (ɝɪɭɡɨɜɵɟ�ɬɟɪɦɢɧɚ-
ɥɵ, ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ); 

– ɜɨɡɦɨɠɧɨɫɬɶ� ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ� ɢ� ɞɟɬɚɥɶɧɨɝɨ� ɩɨɞɛɨɪɚ� ɩɨ 
ɜɚɝɨɧɚɦ� ɜ� ɫɨɫɬɚɜɚɯ� ɦɟɫɬɧɵɯ� ɩɨɟɡɞɨɜ� ɢ� ɩɨɞɚɱ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɩɨɪɹɞɤɨɦ 
ɞɚɥɶɧɟɣɲɟɝɨ�ɫɥɟɞɨɜɚɧɢɹ�ɞɥɹ�ɦɢɧɢɦɢɡɚɰɢɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɫɬɚɧɰɢɹɯ 
ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ�ɪɚɣɨɧɚ;  

– ɜɨɡɦɨɠɧɨɫɬɶ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɩɪɨɰɟɫɫɨɦ� ɫɨɪɬɢɪɨɜɤɢ� ɩɪɢ 
ɪɚɡɥɢɱɧɵɯ�ɨɛɴɟɦɚɯ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɪɚɛɨɬɵ, ɝɢɛɤɨ�ɪɟɝɭɥɢɪɭɹ�ɤɨɥɢɱɟɫɬɜɨ�ɡɚ-
ɞɟɣɫɬɜɨɜɚɧɧɵɯ�ɦɟɯɚɧɢɡɦɨɜ�ɢ�ɩɟɪɫɨɧɚɥɚ; 

– ɫɨɪɬɢɪɨɜɤɭ�ɦɨɠɧɨ�ɜɵɩɨɥɧɹɬɶ�ɬɨɥɶɤɨ�ɫ�ɧɟɨɛɯɨɞɢɦɵɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɤɨɧ-
ɬɟɣɧɟɪɨɜ�ɢ�ɜɚɝɨɧɨɜ, ɚ�ɧɟ�ɫɨ�ɜɫɟɦɢ�ɤɨɧɬɟɣɧɟɪɚɦɢ. ɇɚɩɪɢɦɟɪ, ɤɨɦɩɥɟɤɬɵ�ɤɨɧ-
ɬɟɣɧɟɪɨɜ� ɞɚɥɶɧɢɯ� ɧɚɡɧɚɱɟɧɢɣ, ɫɬɨɹɳɢɟ� ɧɚ� ɜɚɝɨɧɚɯ, ɧɟ� ɩɪɨɯɨɞɹɬ� ɩɪɨɰɟɞɭɪɭ 
ɫɨɪɬɢɪɨɜɤɢ, ɟɫɥɢ�ɫɨɫɬɚɜ, ɜ�ɤɨɬɨɪɨɦ�ɧɚɯɨɞɹɬɫɹ�ɬɚɤɢɟ�ɜɚɝɨɧɵ, ɩɨɫɥɟ�ɫɨɪɬɢɪɨɜɤɢ 
ɩɪɨɞɨɥɠɚɟɬ�ɫɥɟɞɨɜɚɧɢɟ�ɜ�ɧɚɩɪɚɜɥɟɧɢɢ�ɢɯ�ɤɨɧɟɱɧɨɝɨ�ɩɭɧɤɬɚ�ɧɚɡɧɚɱɟɧɢɹ. ɉɪɢ 
ɝɨɪɨɱɧɨɦ�ɫɩɨɫɨɛɟ�ɜɫɟ�ɜɚɝɨɧɵ�ɜ�ɪɚɫɮɨɪɦɢɪɨɜɵɜɚɟɦɵɯ�ɫɨɫɬɚɜɚɯ�ɩɪɨɯɨɞɹɬ�ɩɪɨ-
ɰɟɞɭɪɭ�ɪɨɫɩɭɫɤɚ�ɢɥɢ�ɨɫɚɠɢɜɚɧɢɹ�ɜ�ɩɚɪɤ�ɥɨɤɨɦɨɬɢɜɨɦ, ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɞɨɩɨɥ-
ɧɢɬɟɥɶɧɨɣ�ɫɨɪɬɢɪɨɜɤɟ�ɜɚɝɨɧɨɜ�ɞɚɥɶɧɢɯ�ɧɚɡɧɚɱɟɧɢɣ; 

– ɫɩɨɫɨɛ�ɫɨɪɬɢɪɨɜɤɢ�ɹɜɥɹɟɬɫɹ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ�ɞɥɹ�ɜɫɟɯ�ɬɢɩɨɜ�ɤɨɧɬɟɣɧɟ-
ɪɢɡɢɪɨɜɚɧɧɵɯ�ɝɪɭɡɨɜ, ɜɤɥɸɱɚɹ�ɨɩɚɫɧɵɟ (ɞɥɹ�ɪɨɫɩɭɫɤɚ�ɫ�ɝɨɪɤɢ�ɧɟ�ɩɨɞɯɨɞɢɬ 
ɡɧɚɱɢɬɟɥɶɧɚɹ�ɱɚɫɬɶ�ɜɚɝɨɧɨɜ�ɫ�ɝɪɭɡɚɦɢ, ɞɥɹ�ɩɟɪɟɝɪɭɡɤɢ�ɩɨɞɯɨɞɹɬ�ɤɨɧɬɟɣɧɟɪɵ 
ɜɫɟɯ�ɬɢɩɨɜ); 

– ɫɩɨɫɨɛ�ɫɨɪɬɢɪɨɜɤɢ�ɹɜɥɹɟɬɫɹ�ɭɧɢɜɟɪɫɚɥɶɧɵɦ�ɞɥɹ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ�ɮɢ-
ɬɢɧɝɨɜɵɯ�ɩɥɚɬɮɨɪɦ, ɜɤɥɸɱɚɹ�ɞɥɢɧɧɨɛɚɡɧɵɟ�ɜɚɝɨɧɵ; 

– ɲɢɪɨɤɢɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɞɥɹ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɜɵɩɨɥɧɟɧɢɹ 
ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɪɚɛɨɬɵ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ; 

– ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥɧɨɟ�ɢɫɤɥɸɱɟɧɢɟ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ, ɫɜɹɡɚɧɧɨɣ�ɫ�ɫɨɪ-
ɬɢɪɨɜɤɨɣ�ɜɚɝɨɧɨɜ (ɡɚɟɡɞ, ɧɚɞɜɢɝ, ɪɨɫɩɭɫɤ, ɨɫɚɠɢɜɚɧɢɟ, ɦɚɧɟɜɪɵ�ɫ�ɜɚɝɨɧɚɦɢ, 
ɡɚɩɪɟɳɟɧɧɵɦɢ�ɤ�ɪɨɫɩɭɫɤɭ�ɫ�ɝɨɪɤɢ, ɩɨɜɬɨɪɧɵɟ�ɫɨɪɬɢɪɨɜɤɢ); 

– ɩɨɥɧɨɟ�ɢɫɤɥɸɱɟɧɢɟ�ɩɨɜɪɟɠɞɟɧɢɣ�ɜɚɝɨɧɨɜ, ɫɜɹɡɚɧɧɵɯ�ɫ� ɝɨɪɨɱɧɨɣ� ɫɨɪ-
ɬɢɪɨɜɤɨɣ�ɜɚɝɨɧɨɜ�ɢ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɨɣ; 

– ɫɭɳɟɫɬɜɟɧɧɨɟ�ɫɨɤɪɚɳɟɧɢɟ�ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɨɝɨ�ɫ�ɝɨɪɨɱɧɨɣ�ɫɨɪɬɢɪɨɜ-
ɤɨɣ�ɜɚɝɨɧɨɜ�ɢ�ɫɨɩɭɬɫɬɜɭɸɳɟɣ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɨɣ; 

– ɛɥɚɝɨɞɚɪɹ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦɭ�ɩɥɚɧɭ�ɩɟɪɟɝɪɭɡɤɢ�ɢ�ɫɮɨɪɦɢɪɨɜɚɧɧɨɦɭ 
ɫɨɫɬɚɜɭ�ɢɡ�ɤɨɧɤɪɟɬɧɵɯ�ɜɚɝɨɧɨɜ�ɭɫɤɨɪɹɟɬɫɹ�ɞɨɤɭɦɟɧɬɚɥɶɧɨɟ�ɨɮɨɪɦɥɟɧɢɟ�ɩɨ-
ɟɡɞɨɜ�ɫɜɨɟɝɨ�ɮɨɪɦɢɪɨɜɚɧɢɹ; 
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ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɫɨɪɬɢɪɨɜɤɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɜɵɩɨɥɧɟɧɵ�ɫɴɟɦ�ɢ 
ɩɟɪɟɫɬɚɧɨɜɤɚ�ɤɨɧɬɟɣɧɟɪɚ�ɫ�ɬɟɯɧɢɱɟɫɤɢɦ�ɢɥɢ�ɤɨɦɦɟɪɱɟɫɤɢɦ�ɛɪɚɤɨɦ�ɧɚ�ɫɩɟ-
ɰɢɚɥɶɧɨ� ɜɵɞɟɥɟɧɧɭɸ� ɩɥɨɳɚɞɤɭ, ɝɞɟ� ɦɨɠɧɨ� ɜɵɩɨɥɧɢɬɶ� ɨɫɦɨɬɪ� ɤɨɧɬɟɣɧɟɪɚ 
ɢɥɢ�ɝɪɭɡɚ, ɨɱɢɫɬɤɭ, ɧɚɥɨɠɢɬɶ�ɨɬɫɭɬɫɬɜɭɸɳɢɟ�ɩɥɨɦɛɵ, ɩɟɪɟɝɪɭɡɢɬɶ�ɧɚ�ɜɚɝɨɧ 
ɥɢɛɨ�ɚɜɬɨɦɨɛɢɥɶ�ɞɥɹ�ɞɨɫɬɚɜɤɢ�ɜ�ɪɟɦɨɧɬ.       

  ɋɪɟɞɢ� ɧɟɞɨɫɬɚɬɤɨɜ� ɩɪɟɞɥɚɝɚɟɦɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɧɚ� ɌɋɄ 
ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɧɚɢɛɨɥɟɟ�ɡɧɚɱɢɦɵɟ: 

– ɛɨɥɶɲɢɟ�ɢɧɜɟɫɬɢɰɢɢ� ɜ� ɫɨɨɪɭɠɟɧɢɟ� ɧɨɜɨɝɨ�ɌɋɄ�ɥɢɛɨ� ɪɟɤɨɧɫɬɪɭɤɰɢɸ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ�ɜ�ɌɋɄ, ɚ�ɬɚɤɠɟ�ɜ�ɩɟɪɟɝɪɭɡɨɱɧɨɟ�ɨɛɨ-
ɪɭɞɨɜɚɧɢɟ; 

– ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɪɚɡɪɚɛɨɬɤɢ�ɩɪɨɝɪɚɦɦɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɞɥɹ�ɪɚɫɱɟɬɚ�ɨɩɬɢ-
ɦɚɥɶɧɨɝɨ�ɩɨɪɹɞɤɚ�ɜɵɩɨɥɧɟɧɢɹ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɪɚɛɨɬɵ�ɦɟɬɨɞɨɦ�ɩɟɪɟɝɪɭɡɤɢ, 
ɚ� ɩɪɢ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɌɋɄ – ɩɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɵɯ�ɫɪɟɞɫɬɜ�ɞɥɹ� ɭɩɪɚɜɥɟ-
ɧɢɹ�ɟɝɨ�ɪɚɛɨɬɨɣ;  

– ɡɚɬɪɭɞɧɟɧɢɹ�ɜ�ɪɚɛɨɬɟ�ɩɟɪɟɝɪɭɡɨɱɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɜ�ɷɤɫɬɪɟɦɚɥɶɧɵɯ�ɩɨ-
ɝɨɞɧɵɯ� ɭɫɥɨɜɢɹɯ (ɫɢɥɶɧɵɣ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ� ɫɧɟɝɨɩɚɞ, ɲɤɜɚɥɶɧɵɣ� ɜɟɬɟɪ). 
ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɝɨɪɨɱɧɵɟ�ɤɨɦɩɥɟɤɫɵ�ɢɫɩɵɬɵɜɚɸɬ�ɡɚɬɪɭɞɧɟɧɢɹ�ɩɪɢ�ɪɚ-
ɛɨɬɟ�ɜ�ɨɛɵɱɧɵɯ�ɡɢɦɧɢɯ�ɭɫɥɨɜɢɹɯ (ɢɡɦɟɧɟɧɢɹ�ɭɫɥɨɜɢɣ�ɫɤɚɬɵɜɚɧɢɹ�ɢ�ɬɨɪɦɨɠɟ-
ɧɢɹ�ɜɚɝɨɧɨɜ�ɜ�ɫɢɥɶɧɵɣ�ɦɨɪɨɡ, ɩɪɢ�ɫɧɟɝɨɩɚɞɟ, ɝɨɥɨɥɟɞɟ, ɲɤɜɚɥɶɧɨɦ�ɜɟɬɪɟ). 

ȼɚɠɧɨ�ɩɨɧɢɦɚɬɶ, ɱɬɨ�ɌɋɄ�ɤɚɤ�ɬɟɯɧɢɱɟɫɤɨɟ�ɫɪɟɞɫɬɜɨ�ɪɟɚɥɢɡɚɰɢɢ�ɚɥɶɬɟɪ-
ɧɚɬɢɜɧɨɝɨ�ɝɨɪɨɱɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɦɟɬɨɞɚ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɚɝɨɧɨɩɨɬɨɤɚ�ɫɨ�ɜɫɟɦɢ 
ɟɝɨ�ɞɨɫɬɨɢɧɫɬɜɚɦɢ�ɢ�ɧɟɞɨɫɬɚɬɤɚɦɢ�ɞɨɥɠɟɧ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɧɟ�ɫɚɦ�ɩɨ�ɫɟɛɟ, 
ɚ� ɤɚɤ� ɱɚɫɬɶ� ɩɪɨɰɟɫɫɚ� ɦɚɫɫɨɜɨɣ� ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ. ɋɢɫɬɟɦɧɵɣ� ɬɪɚɧɫɮɨɪɦɢ-
ɪɭɸɳɢɣ�ɷɮɮɟɤɬ�ɦɚɫɫɨɜɨɣ�ɤɨɧɬɟɣɧɟɪɢɡɚɰɢɢ�ɝɪɭɡɨɩɨɬɨɤɚ�ɜ�ɢɧɬɟɪɦɨɞɚɥɶɧɵɯ 
ɫɢɫɬɟɦɚɯ� ɫ� ɭɱɚɫɬɢɟɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɩɪɨɹɜɥɹɟɬɫɹ� ɧɚ� ɜɫɟɯ 
ɷɬɚɩɚɯ�ɩɟɪɟɜɨɡɨɱɧɨɝɨ� ɩɪɨɰɟɫɫɚ. ɇɚ� ɷɬɚɩɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜɚɝɨɧɨɩɨɬɨɤɚ, ɩɟɪɟ-
ɪɚɫɩɪɟɞɟɥɟɧɢɹ�ɝɪɭɡɨɩɨɬɨɤɨɜ�ɩɨ�ɧɚɩɪɚɜɥɟɧɢɹɦ�ɧɨɜɚɹ�ɷɥɟɦɟɧɬɚɪɧɚɹ�ɟɞɢɧɢɰɚ 
ɩɟɪɟɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ – ɤɨɧɬɟɣɧɟɪ�í�ɬɪɟɛɭɟɬ�ɪɚɞɢɤɚɥɶɧɨ�ɧɨɜɨɝɨ�ɩɨɞɯɨɞɚ  
ɤ� ɩɟɪɟɪɚɛɨɬɤɟ, ɤɨɬɨɪɵɣ� ɫɩɨɫɨɛɟɧ� ɧɟ� ɬɨɥɶɤɨ�ɪɟɚɥɢɡɨɜɚɬɶ� ɜɫɟ� ɡɚɥɨɠɟɧɧɵɟ� ɜ 
ɧɟɦ�ɩɪɟɢɦɭɳɟɫɬɜɚ, ɧɨ�ɢ�ɪɟɲɢɬɶ�ɞɟɫɹɬɢɥɟɬɢɹɦɢ�ɤɨɩɢɜɲɢɟɫɹ�ɩɪɨɛɥɟɦɵ�ɬɪɚ-
ɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɩɭɬɟɦ�ɨɬɤɚɡɚ�ɨɬ�ɧɟɟ. Ɍɟɯɧɨɥɨɝɢɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɩɭɬɟɦ 
ɨɛɦɟɧɚ�ɝɪɭɩɩ�ɦɨɠɟɬ�ɛɵɬɶ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɨɪɝɚɧɢɱɧɨ�ɢɧɬɟɝɪɢ-
ɪɨɜɚɧɚ� ɜ�ɩɪɨɰɟɫɫ�ɩɟɪɟɪɚɛɨɬɤɢ� ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɚ� ɤɚɤ� ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ�ɦɟ-
ɬɨɞ. Ƚɨɪɨɱɧɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɪɢ� ɦɚɫɫɨɜɨɦ� ɤɨɧɬɟɣɧɟɪɨɩɨɬɨɤɟ, ɤɚɤ� ɩɨɤɚɡɚɥ 
ɩɪɢɜɟɞɟɧɧɵɣ� ɜɵɲɟ� ɚɧɚɥɢɡ, ɩɟɪɟɧɨɫɢɬ� ɧɚ� ɤɨɧɬɟɣɧɟɪɧɭɸ� ɩɟɪɟɜɨɡɤɭ� ɜɫɟ 
ɢɦɟɸɳɢɟɫɹ� ɜ�ɧɟɣ�ɧɚ� ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ� ɧɟɞɨɫɬɚɬɤɢ� ɢ�ɧɢɤɚɤ�ɧɟ�ɢɫɩɨɥɶɡɭɟɬ 
ɨɞɧɨɝɨ� ɢɡ� ɝɥɚɜɧɵɯ� ɩɪɟɢɦɭɳɟɫɬɜ� ɤɨɧɬɟɣɧɟɪɚ� í� ɜɨɡɦɨɠɧɨɫɬɢ� ɪɚɡɞɟɥɟɧɢɹ 
ɩɨɞɜɢɠɧɨɣ�ɱɚɫɬɢ�ɢ� ɝɪɭɡɨɜɨɝɨ� ɨɬɫɟɤɚ, ɩɨɷɬɨɦɭ�ɜɪɹɞ�ɥɢ� ɫɦɨɠɟɬ� ɫɩɨɫɨɛɫɬɜɨ-
ɜɚɬɶ�ɩɨɜɵɲɟɧɢɸ� ɤɚɱɟɫɬɜɟɧɧɵɯ�ɩɨɤɚɡɚɬɟɥɟɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɫ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ�ɤɨɧɬɟɣɧɟɪɢɡɢɪɨɜɚɧɧɵɦ�ɩɨɬɨɤɨɦ. 

ɋɭɦɦɢɪɭɹ� ɜɵɲɟɫɤɚɡɚɧɧɨɟ, ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ, ɱɬɨ�ɦɚɫɫɨɜɚɹ� ɤɨɧɬɟɣ-
ɧɟɪɢɡɚɰɢɹ�ɧɚɪɹɞɭ�ɫ�ɞɪɭɝɢɦɢ� ɡɧɚɱɢɦɵɦɢ�ɢɡɦɟɧɟɧɢɹɦɢ�ɜ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɟɪɟ-
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ɜɨɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ� ɩɨɬɪɟɛɭɟɬ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɚ-
ɝɨɧɨɩɨɬɨɤɚ�ɧɚ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɬɚɧɰɢɹɯ. ȼɵɛɨɪ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɝɪɭɡɤɢ�ɧɚ�ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɧɨɣ� ɛɚɡɟ� ɌɋɄ� ɨɛɭɫɥɨɜɥɟɧ� ɨɪɢɟɧɬɚɰɢɟɣ� ɧɚ� ɤɨɧɬɟɣɧɟɪ� ɤɚɤ� ɧɚ 
ɨɛɴɟɤɬ� ɫɨɪɬɢɪɨɜɤɢ� ɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜ� ɷɬɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɢɡɧɚɱɚɥɶɧɵɯ� ɢɧ-
ɬɟɪɦɨɞɚɥɶɧɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɤɨɧɬɟɣɧɟɪɚ: ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ�ɩɪɢɧɰɢɩɚ�ɩɟɪɟ-
ɦɟɳɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ�ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ�ɫ�ɪɚɡɧɵɦɢ�ɩɨɞɜɢɠɧɵɦɢ�ɟɞɢɧɢɰɚɦɢ 
ɢ� ɞɪɭɝɢɦɢ� ɤɨɧɬɟɣɧɟɪɚɦɢ, ɜɨɡɦɨɠɧɨɫɬɶ� ɩɚɪɚɥɥɟɥɶɧɨɝɨ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚ-
ɰɢɣ. ɂɦɟɧɧɨ�ɚɞɚɩɬɚɰɢɹ�ɬɟɯɧɨɥɨɝɢɢ�ɤ�ɨɛɴɟɤɬɭ�ɢ�ɢɧɬɟɝɪɚɰɢɹ�ɟɟ�ɜ�ɩɟɪɟɜɨɡɨɱ-
ɧɵɣ� ɩɪɨɰɟɫɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɜ� ɞɚɧɧɨɦ� ɫɥɭɱɚɟ� ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ�ɪɟɚɥɢɡɨɜɚɬɶ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɤɨɧɬɟɣɧɟɪɧɨɣ�ɥɨɝɢɫɬɢɤɢ�ɧɚ�ɭɪɨɜɧɟ 
ɢɧɬɟɪɦɨɞɚɥɶɧɨɣ� ɫɢɫɬɟɦɵ� ɜ� ɰɟɥɨɦ, ɚ� ɧɟ� ɬɨɥɶɤɨ� ɧɚ� ɭɪɨɜɧɟ� ɜɵɩɨɥɧɟɧɢɹ� ɨɬ-
ɞɟɥɶɧɨɝɨ�ɷɬɚɩɚ�ɩɟɪɟɜɨɡɤɢ.     
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PRINCIPAL FUNDAMENTALS  OF TECHNOLOGY FOR PROCESSING  
MASSIVE CONTAINER FLOW AT THE TERMINAL 
SORTING COMPLEX  
 

This paper examines one of the aspects of the potential transformation of the technolo-
gy of the transportation process with the potential large-scale containerization of cargo 
flow í a change in the technology for processing wagons at technical stations. It is shown 
that in the conditions of large-scale containerization, a duality of the processing object 
arises,  which  can  be  either  a  wagon  or  a  container,  due  to  which  the  range  of  possible  
technological solutions for sorting expands. A fundamentally new technology for 
processing massive container flow on the infrastructure base of a terminal-sorting complex 
is proposed. The general description of the proposed technology for processing container 
flow, given in the article, includes the fundamental planning solution of the terminal-
sorting complex, features of application on lines with diesel and electric locomotive trac-
tion, as well as a comparative analysis of the advantages in relation to the traditional tech-
nology of hump-type sorting of wagons. 
 
ɉɨɥɭɱɟɧɨ 22.11.2023 



119 
 

ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 5. Ƚɨɦɟɥɶ, 2023 

 
ɍȾɄ 656.21.001:004 
 
С. С. КОЖЕДУБ, И. П. ДРАЛОВА 
Белорусский государственный университет транспорта, г. Гомель 
kozhesdub@gmail.com 

 
ɊȺɁɊȺȻɈɌɄȺ�ȼɂɁɍȺɅɖɇɈȽɈ�ɊȿȾȺɄɌɈɊȺ  
ɆȺɋɒɌȺȻɇɕɏ�ɉɅȺɇɈȼ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ  

 
ɉɪɟɞɫɬɚɜɥɟɧ�ɩɨɞɯɨɞ�ɤ�ɫɨɡɞɚɧɢɸ�ɤɨɦɩɶɸɬɟɪɧɨɝɨ�ɪɟɞɚɤɬɨɪɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɩɥɚ-

ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɣ�ɹɜɥɹɟɬɫɹ�ɜɚɠɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɪɚɡɪɚ-
ɛɨɬɤɢ� ɢ� ɨɩɬɢɦɢɡɚɰɢɢ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. Ɉɩɢɫɵɜɚɸɬɫɹ 
ɩɪɨɰɟɫɫ�ɪɚɡɪɚɛɨɬɤɢ�ɪɟɞɚɤɬɨɪɚ, ɟɝɨ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ, ɩɪɟɢɦɭɳɟɫɬɜɚ, ɚ 
ɬɚɤɠɟ�ɪɟɡɭɥɶɬɚɬɵ�ɩɪɨɜɟɞɟɧɧɵɯ�ɷɤɫɩɟɪɢɦɟɧɬɨɜ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɩɪɢɥɨɠɟɧɢɹ. 

 
Ɇɚɫɲɬɚɛɧɵɣ�ɩɥɚɧ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɠɟɥɟɡ-

ɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɝɪɚɮɢɱɟɫɤɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨɛɴɟɤ-
ɬɨɜ� ɫɬɚɧɰɢɢ� ɜ� ɡɚɞɚɧɧɨɦ� ɦɚɫɲɬɚɛɟ. ɇɚ� ɩɥɚɧɟ� ɩɨɥɧɨɫɬɶɸ� ɨɬɨɛɪɚɠɚɟɬɫɹ 
ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɫɬɚɧɰɢɢ, ɜɤɥɸɱɚɸɳɟɟ�ɬɚɤɢɟ�ɷɥɟɦɟɧɬɵ, ɤɚɤ�ɭɱɚɫɬɤɢ�ɩɭɬɢ, 
ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɝɥɭɯɢɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɢ�ɬ. ɞ. ɇɚ�ɩɥɚɧɟ�ɬɚɤɠɟ�ɭɤɚɡɵɜɚ-
ɸɬɫɹ�ɨɛɴɟɤɬɵ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫɬɚɧɰɢɢ: ɫɢɝɧɚɥɵ, ɩɪɟɞɟɥɶɧɵɟ�ɫɬɨɥ-
ɛɢɤɢ, ɭɩɨɪɵ, ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ. Ɉɞɧɚɤɨ�ɧɚ�ɦɚɫɲɬɚɛɧɨɦ�ɩɥɚɧɟ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɨɬɪɚɠɚɸɬɫɹ 
ɢ� ɭɫɥɨɜɧɵɟ� ɝɪɚɮɢɱɟɫɤɢɟ� ɷɥɟɦɟɧɬɵ, ɧɟ� ɫɨɨɛɪɚɡɭɸɳɢɟɫɹ� ɫ� ɡɚɹɜɥɟɧɧɵɦ�ɦɚɫ-
ɲɬɚɛɨɦ. Ɉɛɨɡɧɚɱɟɧɢɹ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɨɜ, ɫɢɝɧɚɥɨɜ� ɢ� ɦɧɨɝɢɯ� ɞɪɭɝɢɯ 
ɨɛɴɟɤɬɨɜ�ɫɬɚɧɰɢɢ�ɮɨɪɦɢɪɭɸɬɫɹ�ɤɚɤ�ɨɩɪɟɞɟɥɺɧɧɵɟ�ɜɢɡɭɚɥɶɧɵɟ�ɨɛɪɚɡɵ, ɫɨɜ-
ɩɚɞɚɸɳɢɟ�ɫ�ɪɟɚɥɶɧɵɦɢ�ɩɪɨɬɨɬɢɩɚɦɢ�ɬɨɥɶɤɨ�ɩɨ�ɤɨɨɪɞɢɧɚɬɚɦ�ɬɨɱɟɤ�ɩɪɢɜɹɡ-
ɤɢ.  ɗɬɢ� ɭɫɥɨɜɧɵɟ� ɮɨɪɦɵ� ɧɚ� ɩɥɚɧɟ� ɡɚɧɢɦɚɸɬ� ɜ� ɩɹɬɶ�ɲɟɫɬɶ� ɪɚɡ� ɛɨɥɶɲɭɸ 
ɩɥɨɳɚɞɶ, ɱɟɦ�ɪɟɚɥɶɧɵɟ�ɩɪɨɬɨɬɢɩɵ�ɧɚ�ɫɬɚɧɰɢɨɧɧɨɣ�ɩɥɨɳɚɞɤɟ. 

Ʉɚɠɞɵɣ�ɝɪɚɮɢɱɟɫɤɢɣ�ɨɛɴɟɤɬ�ɧɚ�ɩɥɚɧɟ�ɩɪɢɜɨɞɢɬɫɹ�ɜɨ�ɜɡɚɢɦɧɨ�ɨɞɧɨɡɧɚɱ-
ɧɨɟ� ɫɨɨɬɜɟɬɫɬɜɢɟ� ɫɨ� ɫɜɟɞɟɧɢɹɦɢ, ɯɪɚɧɹɳɢɦɢɫɹ� ɜ� ɛɚɡɟ� ɞɚɧɧɵɯ�ɨ� ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɦ� ɮɢɡɢɱɟɫɤɨɦ� ɨɛɴɟɤɬɟ. ȼɫɟ� ɝɪɚɮɢɱɟɫɤɢɟ� ɨɛɴɟɤɬɵ� ɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ 
ɬɨɱɟɱɧɵɟ (ɫɜɟɬɨɮɨɪɵ, ɩɪɟɞɟɥɶɧɵɟ� ɫɬɨɥɛɢɤɢ), ɥɢɧɟɣɧɵɟ (ɭɱɚɫɬɤɢ� ɩɭɬɢ, 
ɫɬɪɟɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ) ɢ�ɩɥɨɳɚɞɧɵɟ (ɡɞɚɧɢɹ�ɢ�ɫɨɨɪɭɠɟɧɢɹ). 

Ɍɨɱɟɱɧɵɟ� ɢ� ɩɥɨɳɚɞɧɵɟ� ɨɛɴɟɤɬɵ� ɹɜɥɹɸɬɫɹ� ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ, ɨɬɝɪɚɧɢ-
ɱɟɧɧɵɦɢ� ɨɬ� ɩɪɢɥɟɝɚɸɳɢɯ� ɨɛɴɟɤɬɨɜ. Ʌɢɧɟɣɧɵɟ� ɨɛɴɟɤɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɰɟɥɨɫɬɧɨɫɬɶ� ɩɭɬɟɜɨɣ� ɫɯɟɦɵ� ɩɪɢ� ɯɪɚɧɟɧɢɢ� ɰɢɮɪɨɜɨɝɨ� ɩɥɚɧɚ, ɞɨɥɠɧɵ� ɤɨɧ-
ɬɪɨɥɢɪɨɜɚɬɶɫɹ�ɩɨ�ɬɨɱɤɚɦ�ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫɭɧɨɤ 1 – ɉɪɢɦɟɪ�ɫɜɹɡɢ�ɥɢɧɟɣɧɵɯ�ɨɛɴɟɤɬɨɜ 

Ɍɨɱɤɢ�ɫɜɹɡɢ�ɹɜɥɹɸɬɫɹ�ɨɛɳɢɦɢ�ɞɥɹ�ɞɜɭɯ�ɫɦɟɠɧɵɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ, 
ɜɫɬɭɩɚɸɳɢɯ�ɜɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ, ɤɨɬɨɪɨɟ�ɡɚɤɥɸɱɚɟɬɫɹ�ɜ�ɬɨɦ, ɱɬɨ�ɧɟɤɨɬɨɪɵɟ 
ɩɚɪɚɦɟɬɪɵ, ɧɚɡɵɜɚɟɦɵɟ�ɤɨɧɬɚɤɬɧɵɦɢ, ɢɦɟɸɬ�ɨɞɢɧɚɤɨɜɵɟ�ɡɧɚɱɟɧɢɹ�ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɟɝɨ�ɚɬɪɢɛɭɬɚ�ɞɥɹ�ɨɛɨɢɯ�ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɢɡɵɫɤɚɬɟɥɶɫɤɢɯ� ɢ� ɩɪɨɟɤɬɧɵɯ 
ɪɚɛɨɬ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨ-
ɥɨɝɢɣ, ɨɞɧɚɤɨ�ɩɨ�ɩɪɢɱɢɧɟ�ɨɬɫɭɬɫɬɜɢɹ�ɩɪɨɮɢɥɶɧɨɣ�ɫɪɟɞɵ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɨɛ-
ɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɫɴɟɦɤɢ� ɢ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɯ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɋȺɉɊ�ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ. 

Ɂɚɞɚɱɭ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɩɪɨɟɤɬɧɨɣ� ɪɚɛɨɬɵ� ɦɨɠɟɬ� ɪɟɲɢɬɶ 
ɝɪɚɮɢɱɟɫɤɢɣ�ɪɟɞɚɤɬɨɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ�ɫɨɡɞɚɧɢɟ, ɨɫɧɨɜɧɵɯ�ɷɥɟɦɟɧɬɨɜ�ɩɭ-
ɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ. Ɉɩɪɟɞɟɥɢɦ�ɚɥɝɨɪɢɬɦ�ɩɪɢɥɨɠɟ-
ɧɢɹ�ɢ�ɢɫɩɨɥɶɡɭɟɦɵɟ�ɤɥɚɫɫɵ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɜɡɚɢɦɨɫɜɹɡɢ�ɨɛɴɟɤɬɨɜ�ɦɟɠɞɭ 
ɫɨɛɨɣ.  

ɑɟɪɬɟɠ� ɤɚɤ� ɧɟɤɨɬɨɪɚɹ� ɨɛɴɟɤɬɧɚɹ� ɫɭɳɧɨɫɬɶ, ɢɦɟɸɳɚɹ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɪɚɡɦɟɪɵ, ɩɪɹɦɨɭɝɨɥɶɧɭɸ�ɮɨɪɦɭ�ɢɥɢ�ɧɟɤɨɬɨɪɵɟ�ɞɪɭɝɢɟ�ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ�ɮɢ-
ɝɭɪɵ�ɢ�ɨɬɨɛɪɚɠɚɟɦɚɹ�ɧɚ�ɩɨɜɟɪɯɧɨɫɬɢ, ɨɩɢɫɵɜɚɟɬɫɹ�ɨɬɞɟɥɶɧɵɦ�ɤɥɚɫɫɨɦ. ɇɚ-
ɛɨɪ� ɦɟɬɨɞɨɜ� ɤɥɚɫɫɚ� ɫɮɨɪɦɢɪɨɜɚɧ� ɢɫɯɨɞɹ� ɢɡ� ɫɥɟɞɭɸɳɢɯ� ɫɨɨɛɪɚɠɟɧɢɣ. 
Ʉɚɠɞɚɹ�ɮɢɝɭɪɚ, ɫɭɳɟɫɬɜɭɸɳɚɹ�ɜ�ɪɚɦɤɚɯ�ɱɟɪɬɟɠɚ, ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɟɝɨ� ɤɥɚɫɫɚ. ȼɟɪɯɧɢɦ� ɜ� ɢɟɪɚɪɯɢɢ� ɹɜɥɹɟɬɫɹ� ɚɛɫɬɪɚɤɬɧɵɣ� ɤɥɚɫɫ 
Shape. ɉɨɬɨɦɤɚɦɢ Shape ɹɜɥɹɸɬɫɹ� ɤɥɚɫɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ� ɫɨɛɨɣ� ɥɢɧɢɸ, 
ɩɪɹɦɨɭɝɨɥɶɧɢɤ / ɤɜɚɞɪɚɬ, ɷɥɥɢɩɫ / ɨɤɪɭɠɧɨɫɬɶ�ɢ�ɩɪɨɢɡɜɨɥɶɧɵɣ�ɤɨɧɬɭɪ, ɢɫ-
ɩɨɥɶɡɭɟɦɵɣ�ɞɥɹ�ɩɨɫɬɪɨɟɧɢɹ�ɬɚɤɢɯ�ɷɥɟɦɟɧɬɨɜ�ɤɚɤ�ɭɱɚɫɬɤɢ�ɩɭɬɢ, ɫɬɪɟɥɨɱɧɵɟ 
ɩɟɪɟɜɨɞɵ, ɝɥɭɯɢɟ�ɩɟɪɟɫɟɱɟɧɢɹ�ɢ�ɬ. ɞ. 

ȼɧɭɬɪɢ� ɱɟɪɬɟɠɚ� ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɨ� ɯɪɚɧɢɥɢɳɟ� ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ� ɮɢɝɭɪ 
(shapes), ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɫɩɢɫɤɨɦ. ȼɚɠɧɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɞɚɧɧɨɝɨ� ɯɪɚɧɢ-
ɥɢɳɚ� ɹɜɥɹɟɬɫɹ� ɬɨ, ɱɬɨ� ɜ� ɟɝɨ� ɫɨɞɟɪɠɚɧɢɟ� ɦɨɠɧɨ� ɜɧɨɫɢɬɶ� ɢɡɦɟɧɟɧɢɹ. ȼɚɠ-
ɧɟɣɲɢɦ� ɷɥɟɦɟɧɬɨɦ� ɢɧɬɟɪɮɟɣɫɚ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɪɟɞɚɤɬɨɪɚ� ɹɜɥɹɟɬɫɹ� ɪɚɛɨɱɚɹ 
ɨɛɥɚɫɬɶ (ɨɧɚ�ɠɟ�ɨɛɥɚɫɬɶ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜ�ɧɟɤɨɬɨɪɵɯ�ɩɪɨɝɪɚɦɦɚɯ�ɧɚɡɵɜɚ-
ɟɬɫɹ «ɯɨɥɫɬ»), ɜɢɡɭɚɥɢɡɢɪɭɸɳɚɹ�ɱɟɪɬɟɠ. ȼ�ɞɚɧɧɨɣ� ɩɪɨɝɪɚɦɦɟ�ɪɚɛɨɱɚɹ�ɨɛ-
ɥɚɫɬɶ� ɹɜɥɹɟɬɫɹ� ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɦ� ɤɨɦɩɨɧɟɧɬɨɦ, ɭɧɚɫɥɟɞɨɜɚɧɧɵɦ� ɨɬ 
UserControl (class DrawCanvas : UserControl). Ʉɥɸɱɟɜɨɣ� ɨɫɨɛɟɧɧɨɫɬɶɸ� ɞɚɧ-
ɧɨɝɨ�ɤɨɦɩɨɧɟɧɬɚ�ɹɜɥɹɟɬɫɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɸ. ȼɵɡɵɜɚɹ�ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ, ɩɨɥɶɡɨɜɚɬɟɥɶ� ɦɨɠɟɬ� ɭɜɟɥɢɱɢɜɚɬɶ� ɢɥɢ� ɭɦɟɧɶɲɚɬɶ 
ɪɚɡɦɟɪ�ɪɚɛɨɱɟɣ�ɨɛɥɚɫɬɢ. 



121 
 

ɉɨɫɤɨɥɶɤɭ�ɪɚɛɨɱɚɹ�ɨɛɥɚɫɬɶ�ɦɨɠɟɬ�ɢɦɟɬɶ�ɩɪɨɢɡɜɨɥɶɧɵɣ�ɦɚɫɲɬɚɛ, ɚ�ɦɚɫ-
ɲɬɚɛ� ɨɛɴɟɤɬɨɜ� ɜɧɭɬɪɢ� ɱɟɪɬɟɠɚ� ɜɫɟɝɞɚ� ɪɚɜɟɧ 100  %,  ɩɪɢ� ɪɚɛɨɬɟ� ɫ� ɦɵɲɶɸ 
ɜɨɡɧɢɤɚɟɬ�ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɟɪɟɫɱɺɬɚ�ɤɨɨɪɞɢɧɚɬ�ɤɭɪɫɨɪɚ, ɚ�ɩɪɢ�ɨɬɨɛɪɚɠɟɧɢɢ 
ɝɪɚɮɢɱɟɫɤɢɯ�ɨɛɴɟɤɬɨɜ – ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɩɟɪɟɫɱɺɬɚ�ɢɯ�ɪɚɡɦɟɪɨɜ�ɫ�ɭɱɺɬɨɦ�ɤɨ-
ɷɮɮɢɰɢɟɧɬɚ�ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ. 

ɉɪɨɝɪɚɦɦɚ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɩɨɥɶɡɨɜɚɬɟɥɸ�ɨɩɪɟɞɟɥɺɧɧɵɟ�ɢɧɫɬɪɭɦɟɧɬɵ�ɞɥɹ 
ɪɚɛɨɬɵ�ɫ�ɝɪɚɮɢɱɟɫɤɢɦɢ�ɨɛɴɟɤɬɚɦɢ (ɪɢɫɨɜɚɧɢɟ�ɮɢɝɭɪ, ɡɚɥɢɜɤɚ�ɢ�ɬ. ɞ.). Ʉɚɠ-
ɞɵɣ�ɫɭɳɟɫɬɜɭɸɳɢɣ�ɜ�ɩɪɨɝɪɚɦɦɟ�ɢɧɫɬɪɭɦɟɧɬ�ɹɜɥɹɟɬɫɹ�ɨɛɴɟɤɬɨɦ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɝɨ�ɤɥɚɫɫɚ. ȼɟɪɯɧɢɦ�ɜ�ɢɟɪɚɪɯɢɢ�ɹɜɥɹɟɬɫɹ�ɚɛɫɬɪɚɤɬɧɵɣ�ɤɥɚɫɫ Shape. Ɉɬ 
ɧɟɝɨ�ɭɧɚɫɥɟɞɨɜɚɧɵ�ɨɫɬɚɥɶɧɵɟ�ɤɥɚɫɫɵ�ɢɧɫɬɪɭɦɟɧɬɨɜ. ȼɫɟɝɨ�ɢɯ 5, ɧɨ�ɛɥɚɝɨɞɚ-
ɪɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɨɛɴɟɤɬɧɨɝɨ�ɩɨɞɯɨɞɚ�ɢɯ�ɤɨɥɢɱɟɫɬɜɨ�ɦɨɠɟɬ�ɛɵɬɶ�ɭɜɟɥɢɱɟ-
ɧɨ�ɛɟɡ�ɫɭɳɟɫɬɜɟɧɧɵɯ�ɢɡɦɟɧɟɧɢɣ�ɜ�ɤɨɞɟ�ɩɪɨɝɪɚɦɦɵ.  

Ⱦɥɹ�ɭɞɨɛɫɬɜɚ�ɜɫɟ�ɞɨɫɬɭɩɧɵɟ�ɢɧɫɬɪɭɦɟɧɬɵ�ɪɟɚɥɢɡɨɜɚɧɵ�ɜ�ɜɢɞɟ�ɧɚɛɨɪɚ, ɢɡ 
ɤɨɬɨɪɨɝɨ�ɩɨɥɶɡɨɜɚɬɟɥɶ� ɜɵɛɢɪɚɟɬ�ɧɟɨɛɯɨɞɢɦɵɟ�ɧɚɠɚɬɢɟɦ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɤɧɨɩɤɢ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ. Ɍɚɤɨɣ�ɧɚɛɨɪ�ɢɧɤɚɩɫɭɥɢɪɨɜɚɧ�ɜ�ɨɬɞɟɥɶɧɨɦ 
ɤɥɚɫɫɟ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɧɚɛɨɪɚ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɩɨɡɜɨɥɹɟɬ�ɭɩɪɨɫɬɢɬɶ�ɤɨɞ.  

ɋɬɪɭɤɬɭɪɚ�ɤɥɚɫɫɨɜ�ɩɪɨɟɤɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 2. 

 
Ɋɢɫɭɧɨɤ 2 – ɋɬɪɭɤɬɭɪɚ�ɤɥɚɫɫɨɜ�ɝɪɚɮɢɱɟɫɤɢɯ�ɩɪɢɦɢɬɢɜɨɜ�ɜ�ɩɪɨɟɤɬɟ 

Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɜɵɱɟɪɬɢɬɶ�ɜ�ɩɪɢɥɨɠɟɧɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ, ɧɟɨɛ-
ɯɨɞɢɦɨ�ɜɵɛɪɚɬɶ�ɧɚ�ɩɚɧɟɥɢ�ɢɧɫɬɪɭɦɟɧɬɨɜ�ɩɢɤɬɨɝɪɚɦɦɭ «ɉɭɬɶ» ɢ�ɚɤɬɢɜɢɡɢ-
ɪɨɜɚɬɶ� ɟɺ� ɜ� ɨɛɥɚɫɬɢ� ɪɢɫɨɜɚɧɢɹ, ɩɨɫɥɟ� ɱɟɝɨ� ɨɛɪɚɛɨɬɱɢɤ� ɞɚɧɧɨɝɨ� ɫɨɛɵɬɢɹ 
ɨɩɪɟɞɟɥɢɬ, ɱɬɨ� ɜ� ɦɨɦɟɧɬ� ɧɚɠɚɬɢɹ� ɛɵɥ� ɜɵɞɟɥɟɧ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ� ɢɧɫɬɪɭ-
ɦɟɧɬ. ɉɨɫɥɟ�ɷɬɨɝɨ�ɛɭɞɟɬ�ɫɨɡɞɚɧ�ɞɢɧɚɦɢɱɟɫɤɢɣ�ɨɛɴɟɤɬ�ɷɬɨɝɨ�ɬɢɩɚ�ɫ�ɩɪɢɫɜɨɟ-
ɧɢɟɦ�ɩɟɪɜɨɣ�ɬɨɱɤɢ�ɤɨɨɪɞɢɧɚɬ�ɬɟɤɭɳɟɝɨ�ɩɨɥɨɠɟɧɢɹ�ɤɭɪɫɨɪɚ (ɪɢɫɭɧɨɤ 3).  
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Ɋɢɫɭɧɨɤ 3  – ɉɨɫɬɪɨɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ 

ɉɨ�ɦɟɪɟ�ɩɟɪɟɦɟɳɟɧɢɹ�ɦɵɲɢ�ɨɛɴɟɤɬ�ɞɨɥɠɟɧ�ɩɟɪɟɪɢɫɨɜɵɜɚɬɶɫɹ, ɫɨɟɞɢɧɹɹ 
ɩɟɪɜɭɸ� ɬɨɱɤɭ� ɫ� ɩɨɥɨɠɟɧɢɟɦ� ɤɭɪɫɨɪɚ. ȼ�ɦɨɦɟɧɬ� ɨɩɭɫɤɚɧɢɹ� ɤɧɨɩɤɢ, ɥɢɧɢɹ 
ɩɪɢɨɛɪɟɬɚɟɬ� ɫɜɨɸ� ɨɤɨɧɱɚɬɟɥɶɧɭɸ� ɮɨɪɦɭ. ɉɨɫɬɪɨɟɧɢɟ� ɨɫɬɚɥɶɧɵɯ� ɮɢɝɭɪ 
ɩɪɨɢɫɯɨɞɢɬ�ɚɧɚɥɨɝɢɱɧɵɦ�ɨɛɪɚɡɨɦ. 

ɑɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɩɪɨɝɪɚɦɦɟ�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɢɫɨɜɚɧɢɹ�ɮɢɝɭɪ�ɭɤɚɡɚɧɧɵɦ 
ɫɩɨɫɨɛɨɦ, ɧɟɨɛɯɨɞɢɦɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɫɜɨɣɫɬɜɚ�ɦɚɧɢɩɭɥɹɬɨɪɚ 
ɦɵɲɢ: 

í�ɧɚɠɚɬɢɟ�ɤɧɨɩɤɢ�ɦɵɲɢ�ɫɢɝɧɚɥɢɡɢɪɭɟɬ�ɨ�ɧɚɱɚɥɟ�ɨɩɟɪɚɰɢɢ�ɪɢɫɨɜɚɧɢɹ; 
í� ɦɟɫɬɨɩɨɥɨɠɟɧɢɟ� ɤɭɪɫɨɪɚ� ɩɪɢ� ɧɚɠɚɬɢɢ� ɤɧɨɩɤɢ� ɦɵɲɢ� ɨɩɪɟɞɟɥɹɟɬ� ɧɚ-

ɱɚɥɶɧɭɸ�ɬɨɱɤɭ�ɮɢɝɭɪɵ; 
í�ɩɟɪɟɦɟɳɟɧɢɟ�ɦɵɲɢ�ɩɨɫɥɟ�ɨɛɧɚɪɭɠɟɧɢɹ�ɧɚɠɚɬɢɹ�ɤɧɨɩɤɢ�ɦɵɲɢ�ɹɜɥɹɟɬ-

ɫɹ�ɫɢɝɧɚɥɨɦ�ɪɢɫɨɜɚɧɢɹ�ɮɢɝɭɪɵ, ɚ�ɩɨɡɢɰɢɹ�ɤɭɪɫɨɪɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɬɨɱɤɭ�ɩɪɢ-
ɜɹɡɤɢ�ɮɢɝɭɪɵ; 

í�ɩɨɡɢɰɢɹ� ɤɭɪɫɨɪɚ�ɜɨ�ɜɪɟɦɹ�ɨɬɩɭɫɤɚɧɢɹ�ɤɧɨɩɤɢ�ɦɵɲɢ� ɫɢɝɧɚɥɢɡɢɪɭɟɬ� ɨ 
ɬɨɦ, ɱɬɨ�ɧɚɪɢɫɨɜɚɧ�ɨɤɨɧɱɚɬɟɥɶɧɵɣ�ɜɚɪɢɚɧɬ�ɜɢɡɭɚɥɶɧɨɝɨ�ɨɛɪɚɡɚ�ɮɢɝɭɪɵ. 

ȼɫɹ�ɷɬɚ�ɢɧɮɨɪɦɚɰɢɹ�ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ�ɨɩɟɪɚɰɢɨɧɧɨɣ�ɫɪɟɞɨɣ�ɜ�ɮɨɪɦɟ�ɫɨ-
ɨɛɳɟɧɢɣ, ɨɬɩɪɚɜɥɟɧɧɵɯ� ɩɪɨɝɪɚɦɦɟ. Ɋɟɚɥɢɡɚɰɢɹ� ɩɪɨɰɟɫɫɚ� ɜɵɱɟɪɱɢɜɚɧɢɹ 
ɩɨɱɬɢ�ɩɨɥɧɨɫɬɶɸ�ɫɨɫɬɨɢɬ�ɢɡ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɨɛɪɚɛɨɬɱɢɤɨɜ�ɫɨɨɛɳɟɧɢɣ. 

ɉɪɨɝɪɚɦɦɚ�ɞɨɥɠɧɚ�ɨɛɪɚɛɚɬɵɜɚɬɶ�ɥɸɛɭɸ�ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɷɥɟɦɟɧɬɨɜ. 
ɉɨɷɬɨɦɭ�ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ�ɩɪɢɦɟɧɟɧɢɟ�ɭɤɚɡɚɬɟɥɹ�ɛɚɡɨɜɨɝɨ�ɤɥɚɫɫɚ�ɞɥɹ�ɜɵ-
ɛɨɪɚ� ɮɭɧɤɰɢɢ� ɤɨɧɤɪɟɬɧɨɝɨ� ɤɥɚɫɫɚ� ɷɥɟɦɟɧɬɚ� ɫ� ɰɟɥɶɸ� ɟɝɨ� ɪɢɫɨɜɚɧɢɹ� ɦɨɠɟɬ 
ɭɩɪɨɫɬɢɬɶ�ɡɚɞɚɱɭ.  ɉɪɢ�ɷɬɨɦ�ɧɟ�ɧɭɠɧɨ�ɡɧɚɬɶ,  ɤɚɤɚɹ�ɷɬɨ�ɮɢɝɭɪɚ.  Ⱦɨ�ɬɟɯ�ɩɨɪ,  
ɩɨɤɚ�ɨɛɪɚɳɟɧɢɟ�ɤ�ɷɥɟɦɟɧɬɭ�ɩɪɨɢɫɯɨɞɢɬ�ɱɟɪɟɡ�ɭɤɚɡɚɬɟɥɶ�ɟɝɨ�ɛɚɡɨɜɨɝɨ�ɤɥɚɫɫɚ, 
ɜɫɟɝɞɚ�ɦɨɠɧɨ�ɧɚɪɢɫɨɜɚɬɶ� ɷɬɨɬ� ɝɪɚɮɢɱɟɫɤɢɣ� ɷɥɟɦɟɧɬ� ɫ� ɩɨɦɨɳɶɸ�ɜɢɪɬɭɚɥɶ-
ɧɨɣ� ɮɭɧɤɰɢɢ. Ʉɥɚɫɫɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ� ɤɨɧɤɪɟɬɧɵɟ� ɮɢɝɭɪɵ, ɪɚɡɞɟɥɹɸɬ� ɨɛ-
ɳɢɣ� ɛɚɡɨɜɵɣ� ɤɥɚɫɫ,  ɢ� ɜ� ɷɬɨɦ� ɤɥɚɫɫɟ� ɜɫɟ� ɮɭɧɤɰɢɢ,  ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ 
ɜɵɛɢɪɚɬɶɫɹ�ɚɜɬɨɦɚɬɢɱɟɫɤɢ�ɜɨ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ, ɹɜɥɹɸɬɫɹ�ɜɢɪɬɭɚɥɶɧɵɦɢ. 

Ɋɟɞɚɤɬɨɪ� ɨɫɧɨɜɚɧ� ɧɚ� ɝɪɚɮɢɱɟɫɤɨɦ� ɢɧɬɟɪɮɟɣɫɟ� ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ 
ɩɨɡɜɨɥɹɟɬ� ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ� ɢ� ɪɟɞɚɤɬɢɪɨɜɚɬɶ� ɩɥɚɧ� ɫɬɚɧɰɢɢ. Ɍɚɤɠɟ�ɪɟɞɚɤɬɨɪ 
ɨɛɥɚɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɹɦɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ� ɪɚɫɫɬɚɧɨɜɤɢ� ɷɥɟɦɟɧɬɨɜ� ɢɧɮɪɚ-
ɫɬɪɭɤɬɭɪɵ�ɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – Ɉɛɳɢɣ�ɜɢɞ�ɩɪɨɝɪɚɦɦɵ 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɪɟɚɥɢɡɨɜɚɧɚ�ɬɟɯɧɨɥɨɝɢɹ�ɩɨɫɬɪɨɟɧɢɹ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɨɬɨɪɨɣ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɜɫɟ�ɧɟɨɛɯɨɞɢ-
ɦɵɟ� ɜɯɨɞɧɵɟ� ɞɚɧɧɵɟ� ɞɥɹ� ɪɚɡɪɚɛɨɬɤɢ� ɛɚɡɵ� ɞɚɧɧɵɯ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ� ɫɢɫɬɟɦɵ. Ɋɚɡɪɚɛɨɬɚɧɧɨɟ� ɩɪɢɥɨɠɟɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɟɤɬɢ-
ɪɨɜɚɬɶ�ɲɢɪɨɤɢɣ�ɩɟɪɟɱɟɧɶ�ɧɚɢɦɟɧɨɜɚɧɢɣ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ. Ɋɚɡɪɚɛɨɬɤɚ� ɩɪɢɥɨɠɟɧɢɹ� ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ� ɧɚ� ɨɛɴɟɤɬɧɨ-
ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɦ� ɹɡɵɤɟ C# ɜ� ɫɪɟɞɟ Microsoft Visual Studio 2022. ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɥɨɠɟɧɢɹ�ɩɨɫɬɪɨɟɧ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɬɟɯɧɨɥɨɝɢɢ Windows Forms.  

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
 1 Ɍɟɯɧɢɤɚ�ɢ�ɬɟɯɧɨɥɨɝɢɹ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ (ɩɪɚɤɬɢɤɚ�ɩɪɢɦɟɧɟɧɢɹ�ɢ�ɩɟɪɫɩɟɤɬɢɜɵ) : ɭɱɟɛ. ɩɨɫɨɛɢɟ / ɇ. ȼ. ɉɪɚɜɞɢɧ 
>ɢ�ɞɪ.]. – Ɇ. : ɍɱɟɛ.-ɦɟɬɨɞ. ɰɟɧɬɪ�ɩɨ�ɨɛɪɚɡɨɜɚɧɢɸ�ɧɚ�ɠ.-ɞ. ɬɪɚɧɫɩ., 2014. – 400 ɫ. 

2 Бондарь, А. Г. Microsoft  SQL Server 2012 /  Ⱥ.  Ƚ.  Ȼɨɧɞɚɪɶ.  – ɋɉɛ.  :  Ȼɏȼ�ɉɟɬɟɪ-
ɛɭɪɝ, 2013. – 608 ɫ. 

3 Тюкачев Н. А. C#. ɉɪɨɝɪɚɦɦɢɪɨɜɚɧɢɟ 2D ɢ 3D ɜɟɤɬɨɪɧɨɣ�ɝɪɚɮɢɤɢ : ɭɱɟɛ. ɩɨɫɨ-
ɛɢɟ / ɇ. Ⱥ. Ɍɸɤɚɱɟɜ, ȼ. Ƚ. ɏɥɟɛɨɫɬɪɨɟɜ. í 4-ɟ�ɢɡɞ., ɫɬɟɪ. – ɋɉɛ. : Ʌɚɧɶ, 2020. í 320 ɫ. 

 
S. S. KOZHEDUB, I. P. DRALOVA 

DEVELOPMENT OF THE VISUAL EDITOR  
THE SCALE PLANS RALWAY STATIONS  

The approach to creation of the computer editor designing the plan railway stations is 
submitted which the important tool for development and optimization of an infrastructure 
of railway stations. The process of development the editor, his functionality, advantage, 
and also results of the carried out experiments with use of the appendix is described. 
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ȺɄɌɍȺɅɖɇɕȿ�ȼɈɉɊɈɋɕ�ɊȺɋɑȿɌȺ�ɉȿɊȿɊȺȻȺɌɕȼȺɘɓȿɃ 
ɋɉɈɋɈȻɇɈɋɌɂ�ɎɊɈɇɌɈȼ�ɉɈȽɊɍɁɄɂ�ȼɕȽɊɍɁɄɂ 

Ɋɚɫɫɦɨɬɪɟɧɵ� ɩɪɨɛɥɟɦɧɵɟ� ɫɢɬɭɚɰɢɢ, ɫ� ɤɨɬɨɪɵɦɢ� ɫɬɚɥɤɢɜɚɸɬɫɹ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟ-
ɥɢ, ɝɪɭɡɨɩɨɥɭɱɚɬɟɥɢ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɟɥɚɪɭɫɶ� ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ. ɉɪɟɞɥɨ-
ɠɟɧɨ�ɜɵɞɟɥɹɬɶ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ 
ɮɪɨɧɬɨɜ� ɞɥɹ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɩɪɟɞɩɪɢɹɬɢɹ. Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɦɨɝɭɬ 
ɛɵɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɫ 
ɩɭɬɹɦɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ. 

ȼɚɠɧɟɣɲɭɸ� ɪɨɥɶ� ɜ� ɨɛɟɫɩɟɱɟɧɢɢ� ɷɮɮɟɤɬɢɜɧɨɣ� ɞɟɹɬɟɥɶɧɨɫɬɢ� ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɢɦɟɟɬ� ɨɪɝɚɧɢɡɚɰɢɹ� ɩɟɪɟɜɨɡɨɤ 
ɝɪɭɡɨɜ, ɤɨɬɨɪɚɹ� ɞɨɥɠɧɚ� ɩɨɥɧɨɫɬɶɸ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɢɯ� ɩɨɬɪɟɛɧɨɫɬɢ. Ⱦɥɹ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɩɟɪɟɜɨɡɤɚ�ɝɪɭɡɨɜ�ɤɨɬɨɪɵɯ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ, ɪɟɲɟɧɢɟ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ�ɪɟɚɥɢɡɚ-
ɰɢɟɣ� ɟɞɢɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ�ɢ�ɫɬɚɧɰɢɣ�ɩɪɢɦɵɤɚɧɢɹ, ɜɧɟɞɪɟɧɢɟɦ�ɩɟɪɟɞɨɜɵɯ�ɦɟɬɨɞɨɜ�ɬɪɭɞɚ, 
ɩɪɨɝɪɟɫɫɢɜɧɵɯ� ɬɟɯɧɢɱɟɫɤɢɯ� ɧɨɪɦ, ɧɚɩɪɚɜɥɟɧɧɵɯ�ɧɚ� ɪɚɰɢɨɧɚɥɶɧɨɟ� ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɟ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ�ɫɨɤɪɚɳɟɧɢɟ�ɩɪɨɫɬɨɟɜ�ɜɚɝɨɧɨɜ. ɉɪɢ�ɨɫɭɳɟɫɬ-
ɜɥɟɧɢɢ�ɭɤɚɡɚɧɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ�ɩɚɪɚɦɟɬɪɨɜ 
ɜɵɫɬɭɩɚɸɬ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɮɪɨɧɬɨɜ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɢ 
ɩɪɨɩɭɫɤɧɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɩɭɬɟɣ�ɢ�ɭɱɚɫɬɤɨɜ. 

ɉɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜ�ɫɨɨɬɜɟɬɫɬ-
ɜɢɢ�ɫ�Ɇɟɬɨɞɢɱɟɫɤɢɦɢ�ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ�ɩɨ�ɪɚɫɱɟɬɭ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚ-
ɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢ� ɭɫɬɪɨɣɫɬɜ 
ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ [1] 
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ɝɞɟ ɮ
ɪT  – ɩɟɪɢɨɞ� ɪɚɛɨɬɵ� ɮɪɨɧɬɚ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, ɮ

ɪT = 1440 ɦɢɧ�ɫɭɬ;
ɮ
ɩɨɫɬtå  – ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ�ɩɨɫɬɨɹɧɧɵɯ�ɨɩɟɪɚɰɢɣ (ɬɟ-

ɤɭɳɢɣ� ɨɫɦɨɬɪ� ɢ� ɪɟɦɨɧɬ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɦɟɯɚɧɢɡɦɨɜ� ɢ� ɞɪ.), 
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ɮ
ɩɨɫɬtå = 60 ɦɢɧ; Еɮ – ɜɦɟɫɬɢɦɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ (ɪɚɡɦɟɪ�ɮɪɨɧ-

ɬɚ�ɨɞɧɨɜɪɟɦɟɧɧɨɣ�ɩɨɞɚɱɢ), ɜɚɝ.; ɮ
ɰT  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ�ɨɛɪɚɛɨɬɤɢ 

ɨɞɧɨɣ�ɩɨɞɚɱɢ, ɦɢɧ�ɩɨɞɚɱɭ, 
ɮ
ɰ ɪɚɫɬ ɝɪ ɮ ɫɛ ɞɨɩT t t E t t= + + + ,   (2) 

tɪɚɫɬ  – ɜɪɟɦɹ�ɪɚɫɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɨɜ� ɭ�ɮɪɨɧɬɚ, ɦɢɧ�ɩɨɞɚɱɭ; tɝɪ –  ɫɪɟɞɧɹɹ�ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ�ɫ�ɝɪɭɩɩɨɣ�ɨɞɧɨɜɪɟɦɟɧɧɨ�ɩɨɞɚɧɧɵɯ�ɜɚ-
ɝɨɧɨɜ, ɦɢɧ�ɩɨɞɚɱɭ; tɫɛ – ɜɪɟɦɹ�ɫɛɨɪɤɢ�ɜɚɝɨɧɨɜ�ɧɚ�ɮɪɨɧɬɟ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, 
ɦɢɧ�ɩɨɞɚɱɭ; tɞɨɩ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɨɩɟɪɚɰɢɣ�ɫ� ɜɚɝɨɧɚ-
ɦɢ, ɧɚɩɪɢɦɟɪ�ɩɨɞɬɹɝɢɜɚɧɢɟ�ɜɚɝɨɧɨɜ�ɜɞɨɥɶ�ɮɪɨɧɬɚ, ɫɧɹɬɢɟ, ɧɚɥɨɠɟɧɢɟ�ɩɥɨɦɛ 
ɢ�ɞɪ., ɦɢɧ�ɩɨɞɚɱɭ;

 ɮȡ  – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɨɬɤɚɡɨɜ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɭɫɬɪɨɣɫɬɜ�ɧɚ�ɮɪɨɧɬɟ; 

ɉɪɢ� ɷɬɨɦ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɰɢɤɥɚ� ɨɛɪɚɛɨɬɤɢ� ɨɞɧɨɣ� ɩɨɞɚɱɢ� ɦɨɠɟɬ 
ɩɪɢɧɢɦɚɬɶ�ɪɚɡɧɵɟ�ɡɧɚɱɟɧɢɹ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɩɨ-
ɞɚɜɚɟɦɨɝɨ�ɧɚ�ɮɪɨɧɬ. ɉɨɫɤɨɥɶɤɭ�ɤɚɠɞɵɣ�ɪɨɞ�ɜɚɝɨɧɚ�ɛɭɞɟɬ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ 
ɫɜɨɟɣ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ�ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ.  

ȼ�ɪɟɡɭɥɶɬɚɬɟ� ɩɪɨɜɟɞɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɜɵɹɜɥɟɧɨ, ɱɬɨ�ɩɪɨɦɵɲɥɟɧɧɵɟ 
ɩɪɟɞɩɪɢɹɬɢɹ�ɦɨɝɭɬ�ɩɨɫɬɚɜɥɹɬɶ�ɧɚɫɵɩɧɵɟ�ɝɪɭɡɵ�ɛɟɡ�ɭɩɚɤɨɜɤɢ�ɢɥɢ�ɭɩɚɤɨɜɚɧ-
ɧɵɦɢ� ɜ� ɨɞɧɨɪɚɡɨɜɵɟ� ɛɢɝ�ɛɷɝɢ� ɢɥɢ� ɦɧɨɝɨɨɛɨɪɨɬɧɵɟ� ɛɢɝ�ɛɷɝɢ� ɞɥɹ� ɫɵɩɭɱɢɯ 
ɝɪɭɡɨɜ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɝɪɭɡɤɚ�ɝɪɭɡɚ�ɦɨɠɟɬ�ɩɪɨɢɡɜɨɞɢɬɶɫɹ�ɩɨ�ɨɞɧɨɦɭ�ɢɡ 
ɜɨɡɦɨɠɧɵɯ�ɜɚɪɢɚɧɬɨɜ: 

í�ɧɟɭɩɚɤɨɜɚɧɧɵɣ�ɝɪɭɡ�ɧɚɫɵɩɶɸ�ɜ�ɜɚɝɨɧ�ɯɨɩɩɟɪ; 
í�ɧɟɭɩɚɤɨɜɚɧɧɵɣ�ɝɪɭɡ�ɧɚɫɵɩɶɸ�ɜ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ�ɛɚɥɤɟɪɧɵɣ 20-ɮɭ-

ɬɨɜɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɮɢɬɢɧɨɜɨɣ�ɩɥɚɬɮɨɪɦɟ; 
í� ɧɟɭɩɚɤɨɜɚɧɧɵɣ� ɝɪɭɡ� ɧɚɫɵɩɶɸ� ɜ� ɩɨɥɭɜɚɝɨɧ� ɫɨ� ɜɤɥɚɞɵɲɟɦ, ɫ� ɩɨɫɥɟ-

ɞɭɸɳɟɣ�ɭɜɹɡɤɨɣ�ɜɤɥɚɞɵɲɚ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɨɞɧɨɪɚɡɨɜɵɟ�ɛɢɝ�ɛɷɝɢ, ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɩɨɥɭɜɚɝɨɧ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɨɞɧɨɪɚɡɨɜɵɟ�ɛɢɝ�ɛɷɝɢ, ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɭɧɢɜɟɪɫɚɥɶ-

ɧɵɣ�ɤɨɧɬɟɣɧɟɪ�ɧɚ�ɮɢɬɢɧɨɜɨɣ�ɩɥɚɬɮɨɪɦɟ; 
í�ɝɪɭɡ, ɭɩɚɤɨɜɚɧɧɵɣ�ɜ�ɦɧɨɝɨɨɛɨɪɨɬɧɵɟ�ɛɢɝ�ɛɷɝɢ�ɫ�ɡɚɝɪɭɡɤɨɣ�ɜ�ɩɨɥɭɜɚɝɨɧ. 
ɇɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ, ɱɬɨ� ɜɦɟɫɬɢɦɨɫɬɶ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ Еɮ 

ɬɚɤɠɟ� ɛɭɞɟɬ�ɦɟɧɹɬɶɫɹ� ɜɜɢɞɭ�ɬɨɝɨ, ɱɬɨ�ɪɚɡɥɢɱɧɵɣ�ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ�ɢɦɟɟɬ 
ɪɚɡɧɭɸ�ɞɥɢɧɭ�ɩɨ�ɤɨɧɰɚɦ�ɚɜɬɨɫɰɟɩɤɢ. 

ȼ�ɬɚɤɨɣ�ɫɢɬɭɚɰɢɢ�ɮɪɨɧɬ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɪɚɡɥɢɱɧɵɟ�ɡɧɚ-
ɱɟɧɢɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɥɹ�ɪɚɡɧɨɝɨ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚ-
ɜɚ.  ɉɪɢ� ɷɬɨɦ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɜ� ɩɨɞɚɜɥɹɸɳɟɦ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɥɭɱɚɟɜ� ɫɨɫɬɚɜ 
ɩɨɞɚɱɢ�ɧɚ�ɮɪɨɧɬ�ɜɤɥɸɱɚɟɬ�ɜɚɝɨɧɵ�ɪɚɡɥɢɱɧɨɝɨ�ɪɨɞɚ, ɚ�ɩɪɟɞɩɪɢɹɬɢɹɦ�ɧɟɨɛ-
ɯɨɞɢɦɨ�ɡɧɚɬɶ, ɤɚɤɢɟ�ɦɚɤɫɢɦɚɥɶɧɵɟ�ɨɛɴɟɦɵ�ɩɪɨɞɭɤɰɢɢ�ɨɧɢ�ɦɨɝɭɬ�ɨɬɝɪɭɡɢɬɶ 
ɜ�ɭɫɥɨɜɢɹɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ�ɫɬɪɭɤɬɭɪɵ�ɩɨɫɬɚɜɨɤ� ɩɨ�ɪɨɞɭ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨ-
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ɫɬɚɜɚ. Ɋɟɲɟɧɢɟɦ�ɦɨɠɟɬ�ɹɜɥɹɬɶɫɹ� ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨ-
ɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɚ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɧɚ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ.  

ɉɨɞ�ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɩɨɧɢɦɚɟɬɫɹ� ɤɥɚɫ-
ɫɢɱɟɫɤɨɟ� ɨɩɪɟɞɟɥɟɧɢɟ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ – ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨ-
ɧɨɜ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɪɚɛɨɬɚɧɨ� ɮɪɨɧɬɨɦ� ɡɚ� ɫɭɬɤɢ� ɩɪɢ� ɧɚɢɥɭɱɲɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ. ɗɤɫɩɥɭɚɬɚɰɢ-
ɨɧɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ – ɷɬɨ� ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ, ɤɨɬɨɪɨɟ 
ɦɨɠɟɬ�ɛɵɬɶ�ɩɟɪɟɪɚɛɨɬɚɧɨ�ɮɪɨɧɬɨɦ�ɡɚ�ɫɭɬɤɢ�ɩɪɢ�ɧɚɢɥɭɱɲɟɦ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɫ�ɭɱɟɬɨɦ�ɤɨɧɤɪɟɬɧɵɯ�ɨɫɨɛɟɧ-
ɧɨɫɬɟɣ�ɪɚɛɨɬɵ�ɮɪɨɧɬɚ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɪɨɞɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

Ɋɚɫɫɱɢɬɚɬɶ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɭɸ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ� ɫɩɨɫɨɛɧɨɫɬɶ� ɦɨɠɧɨ 
ɧɚ�ɩɟɪɫɩɟɤɬɢɜɭ�ɢɫɯɨɞɹ�ɢɡ�ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ�ɞɚɧɧɵɯ�ɡɚ�ɨɩɪɟɞɟɥɟɧɧɵɣ�ɛɚɡɨɜɵɣ 
ɩɟɪɢɨɞ�ɥɢɛɨ�ɡɚ�ɩɪɟɞɵɞɭɳɢɣ�ɦɟɫɹɰ. 

ɋɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɜɟɥɢɱɢɧ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ-
ɝɨ� ɩɭɬɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ� ɩɪɨɦɵɲɥɟɧɧɨɝɨ� ɩɪɟɞɩɪɢɹɬɢɹ� Ɋɟɫɩɭɛɥɢɤɢ 
Ȼɟɥɚɪɭɫɶ�ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥɢɰɟ 1. 

Ⱥɧɚɥɢɡ�ɬɚɛɥɢɰɵ 1 ɩɨɤɚɡɚɥ�ɫɥɟɞɭɸɳɟɟ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɪɚɫɫɱɢɬɚɧɚ� ɢɫɯɨɞɹ� ɢɡ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɧɚɢɛɨɥɟɟ� ɭɞɨɛɧɨɝɨ� ɪɨɞɚ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ (ɞɥɹ� ɧɚɫɵɩɧɵɯ 
ɝɪɭɡɨɜ – ɜɚɝɨɧ�ɯɨɩɩɟɪ), ɨɧɚ�ɧɟ�ɦɟɧɹɟɬɫɹ�ɜ�ɬɟɱɟɧɢɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ�ɩɟɪɢɨɞɚ; 

ɛ) ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɩɨɡɜɨɥɹɟɬ� ɭɱɟɫɬɶ 
ɨɫɨɛɟɧɧɨɫɬɢ� ɪɚɛɨɬɵ� ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ� ɫ� ɭɱɟɬɨɦ� ɞɨɥɢ� ɪɚɡɥɢɱɧɵɯ�ɜɚɝɨɧɨɜ, 
ɩɨɞɚɜɚɟɦɵɯ�ɩɨɞ�ɩɨɝɪɭɡɤɭ; 

ɜ) ɡɧɚɱɟɧɢɹ�ɜ�ɫɬɨɥɛɰɟ 5, ɛɨɥɶɲɢɟ 100 %, ɨɛɴɹɫɧɹɸɬɫɹ�ɬɟɦ, ɱɬɨ�ɫɬɪɭɤɬɭɪɚ 
ɜɚɝɨɧɨɩɨɬɨɤɚ� ɜ� ɬɟɤɭɳɟɦ� ɦɟɫɹɰɟ� ɩɨɦɟɧɹɥɚɫɶ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫɨ� ɫɬɪɭɤɬɭɪɨɣ 
ɜɚɝɨɧɨɩɨɬɨɤɚ�ɜ�ɛɚɡɨɜɨɦ�ɩɟɪɢɨɞɟ; 

ɝ) ɩɪɟɜɵɲɟɧɢɟ 100 % ɜ�ɫɬɨɥɛɰɟ 7 ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ�ɨ�ɬɨɦ, ɱɬɨ�ɨɛɪɚɛɨɬɤɚ 
ɜɚɝɨɧɨɜ�ɧɚ�ɮɪɨɧɬɚɯ�ɨɫɭɳɟɫɬɜɥɹɥɚɫɶ�ɛɵɫɬɪɟɟ�ɧɨɪɦɚɬɢɜɨɜ. ɗɬɨ�ɜɨɡɦɨɠɧɨ� ɡɚ 
ɫɱɟɬ� ɭɫɤɨɪɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ, ɧɚɪɭɲɟɧɢɹ�ɬɟɯɧɢɤɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɫɭ-
ɳɟɫɬɜɥɟɧɢɹ�ɩɟɪɟɡɚɪɹɞɤɢ�ɮɪɨɧɬɚ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɦɚɧɟɜ-
ɪɨɜɵɯ�ɫɪɟɞɫɬɜ. 

Ⱥɧɚɥɢɡ�ɞɚɧɧɵɯ�ɬɚɛɥɢɰɵ 1 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ�ɜ�ɨɬɞɟɥɶɧɵɟ�ɩɟɪɢɨɞɵ�ɜɪɟɦɟɧɢ 
ɡɧɚɱɟɧɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɦɨɝɭɬ� ɧɟ� ɩɪɟ-
ɜɵɲɚɬɶ 60 % ɨɬ� ɡɧɚɱɟɧɢɣ� ɦɚɤɫɢɦɚɥɶɧɨɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ. 
ɗɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɪɚɡɧɢɰɟɣ� ɜ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɡɚɝɪɭɡɤɢ� ɫɵɩɭɱɢɯ� ɝɪɭɡɨɜ. 
Ⱦɥɹ� ɜɚɝɨɧɚ�ɯɨɩɩɟɪɚ� ɞɚɧɧɨɟ� ɜɪɟɦɹ� ɫɨɫɬɚɜɥɹɟɬ� ɨɤɨɥɨ 20 ɦɢɧɭɬ, ɚ� ɡɚɝɪɭɡɤɚ 
ɞɜɭɯ� ɤɨɧɬɟɣɧɟɪɨɜ� ɛɢɝ�ɛɷɝɚɦɢ� ɫ� ɩɨɫɥɟɞɭɸɳɟɣ� ɭɫɬɚɧɨɜɤɨɣ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ 
ɮɢɬɢɧɝɨɜɭɸ�ɩɥɚɬɮɨɪɦɭ�ɦɨɠɟɬ�ɡɚɧɢɦɚɬɶ 2 ɱɚɫɚ. 

Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɜ� ɬɚɤɢɯ� ɭɫɥɨɜɢɹɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɡɧɚɱɟɧɢɣ� ɩɟɪɟɪɚɛɚɬɵ-
ɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɜ� ɤɥɚɫɫɢɱɟɫɤɨɦ� ɨɩɪɟɞɟɥɟɧɢɢ� ɫɨɡɞɚɟɬ� ɢɫɤɚɠɟɧɧɨɟ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɨ� ɩɨɬɟɧɰɢɚɥɟ� ɝɪɭɡɨɨɬɩɪɚɜɢɬɟɥɹ, ɡɚɬɪɭɞɧɹɟɬ� ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɩɟɪɟɜɨɡɨɤ�ɢ�ɭɫɥɨɠɧɹɟɬ�ɧɨɪɦɢɪɨɜɚɧɢɟ�ɨɩɥɚɬɵ�ɬɪɭɞɚ. 
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Таблица 1 – Ɂɧɚɱɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɟɣ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ�ɩɪɟɞɩɪɢɹɬɢɹ 

Ɇɟɫɹɰ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ  
ɩɟɪɟɪɚɛɚɬɵɜɚɸ-

ɳɚɹ  
ɫɩɨɫɨɛɧɨɫɬɶ,  

ɜɚɝ./ɫɭɬ 

Ɏɚɤɬɢɱɟɫɤɨɟ  
ɤɨɥɢɱɟɫɬɜɨ  
ɩɨɝɪɭɠɟɧɧɵɯ 
ɜɚɝɨɧɨɜ,  
ɜɚɝ./ɫɭɬ 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ,  
ɨɩɪɟɞɟɥɟɧɧɚɹ  

ɩɨ�ɢɬɨɝɚɦ�ɪɚɛɨɬɵ  
ɡɚ�ɛɚɡɨɜɵɣ�ɩɟɪɢɨɞ  
�ɹɧɜɚɪɶ – ɫɟɧɬɹɛɪɶ), 

ɜɚɝ./ɫɭɬ 

Ɉɬɧɨɲɟɧɢɟ 
�ɮɚɤɬɢɱɟɫɤɨɝɨ  
ɤɨɥɢɱɟɫɬɜɚ  

ɩɨɝɪɭɠɟɧɧɵɯ�ɜɚɝɨɧɨɜ  
ɤ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ  
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ  

ɫɩɨɫɨɛɧɨɫɬɢ  
ɡɚ�ɛɚɡɨɜɵɣ�ɩɟɪɢɨɞ, % 

(3 / 4 · 100 %) 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ 

ɫɩɨɫɨɛɧɨɫɬɶ,  
ɨɩɪɟɞɟɥɟɧɧɚɹ  

ɩɨ�ɢɬɨɝɚɦ�ɪɚɛɨɬɵ  
ɡɚ�ɦɟɫɹɰ,  
ɜɚɝ./ɫɭɬ 

Ɉɬɧɨɲɟɧɢɟ  
ɮɚɤɬɢɱɟɫɤɨɝɨ  
ɤɨɥɢɱɟɫɬɜɚ  

ɩɨɝɪɭɠɟɧɧɵɯ�ɜɚɝɨɧɨɜ 
ɤ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 
ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 

ɫɩɨɫɨɛɧɨɫɬɢ  
ɡɚ�ɦɟɫɹɰ, % 

(3 / 6 · 100 %) 

1 2 3 4 5 6 7 
əɧɜɚɪɶ 144  74 93  80 102  72 
Ɏɟɜɪɚɥɶ 144  75 93  81 100  75 
Ɇɚɪɬ 144  77 93  83  98  79 
Ⱥɩɪɟɥɶ 144  81 93  87  92  88 
Ɇɚɣ 144  85 93  91  92  92 
ɂɸɧɶ 144  74 93  80  80  93 
ɂɸɥɶ 144  90 93  97  85 106 
Ⱥɜɝɭɫɬ 144  80 93  86  85  94 
ɋɟɧɬɹɛɪɶ 144 125 93 134 107 117 
Ɉɤɬɹɛɪɶ 144 128 93 138 103 124 
ɇɨɹɛɪɶ 144 123 93 132 110 112 
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Ɉɛɨɛɳɚɹ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ�ɦɚɬɟɪɢɚɥ, ɦɨɠɧɨ�ɫɞɟɥɚɬɶ�ɫɥɟɞɭɸɳɢɟ�ɜɵɜɨɞɵ. 
1 ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɫɥɨɠɧɵɯ�ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɹɯ�ɩɪɨɦɵɲɥɟɧ-

ɧɵɦ� ɩɪɟɞɩɪɢɹɬɢɹɦ� Ɋɟɫɩɭɛɥɢɤɢ� Ȼɟɥɚɪɭɫɶ� ɩɪɢɯɨɞɢɬɫɹ� ɫɬɪɨɢɬɶ� ɧɨɜɵɟ� ɥɨɝɢ-
ɫɬɢɱɟɫɤɢɟ�ɫɯɟɦɵ�ɞɨɫɬɚɜɤɢ�ɩɪɨɞɭɤɰɢɢ. 

2 ɇɨɜɵɟ�ɫɯɟɦɵ�ɦɨɝɭɬ�ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ�ɨɫɨɛɵɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɩɨɤɭɩɚ-
ɬɟɥɹ�ɢɥɢ�ɩɨɪɬɚ�ɩɟɪɟɜɚɥɤɢ�ɤ�ɡɚɬɚɪɢɜɚɧɢɸ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɸ�ɨɩɪɟ-
ɞɟɥɺɧɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

3 Ⱦɥɹ� ɩɥɚɧɢɪɨɜɚɧɢɹ� ɪɚɛɨɬɵ� ɩɪɟɞɩɪɢɹɬɢɹ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɪɟɡɭɥɶɬɚɬɵ�ɪɚɫɱɺɬɚ�ɧɟ�ɬɨɥɶɤɨ�ɦɚɤɫɢɦɚɥɶɧɨɣ, ɧɨ�ɢ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ�ɩɟɪɟ-
ɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɮɪɨɧɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Ɇɟɬɨɞɢɱɟɫɤɢɟ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɩɨ�ɪɚɫɱɟɬɭ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨ-

ɫɨɛɧɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɨɨɪɭɠɟɧɢɣ� ɢ� ɭɫɬɪɨɣɫɬɜ. ɑ. 1. – Ɇɢɧɫɤ : Ȼɟɥ. ɠ. ɞ., 
2009. – 120 ɫ . 

2 Ɇɟɬɨɞɢɱɟɫɤɢɟ�ɭɤɚɡɚɧɢɹ�ɩɨ�ɪɚɫɱɟɬɭ�ɧɨɪɦ�ɜɪɟɦɟɧɢ�ɧɚ�ɦɚɧɟɜɪɨɜɵɟ�ɪɚɛɨɬɵ, ɜɵ-
ɩɨɥɧɹɟɦɵɟ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ. – Ɇ. : Ɇɉɋ�Ɋɨɫɫɢɢ, 1998 ɝ. – 84 ɫ. 

3 ɉɨɥɨɠɟɧɢɟ� ɩɨ� ɪɚɫɱɟɬɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɧɨɪɦ� ɧɚ� ɜɵɩɨɥɧɟɧɢɟ� ɩɨɝɪɭɡɨɱɧɨ-
ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ�ɫ�ɜɚɝɨɧɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ�ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ�ɞɨɫɬɭɩɚ : zinref.ru/ 
000_uchebniki/04600_rasnie_6/343_Belarus_RJD_pravila_1/008.htm. – Ⱦɚɬɚ� ɞɨɫɬɭɩɚ : 
17.10.2023. 
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ɉɈȼɕɒȿɇɂȿ�ɉȿɊȿɊȺȻȺɌɕȼȺɘɓȿɃ�ɋɉɈɋɈȻɇɈɋɌɂ  
ɉɊɈɆɕɒɅȿɇɇɈȽɈ�ɍɁɅȺ�ɉɊɂ�ɂɋɉɈɅɖɁɈȼȺɇɂɂ  
ɐɂɎɊɈȼɈȽɈ�ȾȼɈɃɇɂɄȺ�ɌɊȺɇɋɉɈɊɌɇɈɃ�ɋɂɋɌȿɆɕ  

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɚɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɪɚɛɨɬɵ 

ɩɪɨɦɵɲɥɟɧɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɜɧɟɞɪɟɧɢɢ�ɫɢɫɬɟɦɵ�ɩɨɡɢɰɢɨɧɢɪɨɜɚ-
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ɧɢɹ� ɢ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ� ɥɨɤɨɦɨɬɢɜɨɜ (ɋɉɈɌ�Ʌ), ɢɫɩɨɥɶɡɭɸɳɟɣ� ɤɨɨɪɞɢɧɚɬɧɨ-
ɪɟɩɟɪɧɨɟ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟ� ɫ� ɨɛɦɟɧɨɦ� ɢɧɮɨɪɦɚɰɢɟɣ�ɦɟɠɞɭ� ɛɨɪɬɨɜɵɦɢ� ɢ� ɧɚɩɨɥɶ-
ɧɵɦɢ�ɭɫɬɪɨɣɫɬɜɚɦɢ�ɜ�ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɮɨɪɦɢɪɨɜɚɬɶ�ɚɞɟɤ-
ɜɚɬɧɵɣ� ɜɢɡɭɚɥɶɧɵɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɨɛɪɚɡ� ɫɬɚɧɰɢɢ� ɫ� ɨɬɨɛɪɚɠɟɧɢɟɦ� ɬɟɤɭɳɟɝɨ 
ɫɨɫɬɨɹɧɢɹ�ɢ�ɦɟɫɬɚ�ɞɢɫɥɨɤɚɰɢɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ.  

Ɍɪɚɞɢɰɢɨɧɧɵɦ� ɫɩɨɫɨɛɨɦ� ɩɨɜɵɲɟɧɢɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ 
ɫɬɚɧɰɢɣ� ɹɜɥɹɟɬɫɹ� ɪɟɤɨɧɫɬɪɭɤɰɢɹ� ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɝɨɪɨɤ� ɫ� ɩɨɜɵɲɟɧɢɟɦ� ɢɯ 
ɦɨɳɧɨɫɬɢ. ȼɨ�ɜɪɟɦɟɧɚ�ɩɥɚɧɨɜɨɣ�ɷɤɨɧɨɦɢɤɢ�ɜɵɫɨɤɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɨɤɚ-
ɡɚɥɢ� ɦɟɬɨɞɵ� ɩɨɞɛɨɪɚ� ɝɪɭɩɩ� ɜɚɝɨɧɨɜ (ɛɟɥɨɪɭɫɫɤɢɣ� ɦɟɬɨɞ) ɢ� ɨɪɝɚɧɢɡɚɰɢɹ 
ɞɜɢɠɟɧɢɹ�ɦɧɨɝɨɝɪɭɩɩɧɵɯ�ɩɨɟɡɞɨɜ (ɝɪɭɩɩɨɜɨɣ�ɩɥɚɧ�ɮɨɪɦɢɪɨɜɚɧɢɹ). Ⱦɚɧɧɵɟ 
ɦɟɬɨɞɵ�ɩɨɡɜɨɥɹɥɢ, ɧɟɡɧɚɱɢɬɟɥɶɧɨ� ɭɜɟɥɢɱɢɜɚɹ� ɡɚɝɪɭɡɤɭ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ 
ɦɨɳɧɨɫɬɟɣ� ɨɩɨɪɧɵɯ (ɭɡɥɨɜɵɯ) ɫɨɪɬɢɪɨɜɨɱɧɵɯ� ɫɬɚɧɰɢɣ, ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢ-
ɠɚɬɶ�ɦɚɧɟɜɪɨɜɭɸ�ɪɚɛɨɬɭ�ɧɚ�ɝɪɭɡɨɜɵɯ�ɫɬɚɧɰɢɹɯ, ɱɬɨ�ɫɨɤɪɚɳɚɥɨ�ɨɛɨɪɨɬ�ɜɚɝɨ-
ɧɨɜ. Ɉɞɧɚɤɨ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɫɥɨɠɢɜɲɚɹɫɹ� ɬɟɯɧɨɥɨɝɢɹ� ɨɛɪɚɛɨɬɤɢ 
ɜɚɝɨɧɨɩɨɬɨɤɨɜ� ɩɪɢɜɨɞɢɬ� ɤ� ɡɧɚɱɢɬɟɥɶɧɨɣ� ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ� ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ 
ɝɪɭɡɨɩɨɬɨɤɨɜ, ɜɵɫɨɤɨɣ� ɞɨɥɟ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜ 
ɝɪɭɡɨɩɨɬɨɤɟ, ɚ� ɬɚɤɠɟ� ɤ� ɤɨɧɮɥɢɤɬɚɦ� ɛɢɡɧɟɫ�ɢɧɬɟɪɟɫɨɜ� ɭɱɚɫɬɧɢɤɨɜ� ɩɟɪɟɜɨ-
ɡɨɱɧɨɝɨ�ɩɪɨɰɟɫɫɚ�ɢ�ɜɥɚɞɟɥɶɰɟɜ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

Ʉɪɭɩɧɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɤɨɦɩɚɧɢɢ, ɝɪɭɡɨɜɥɚɞɟɥɶɰɵ� ɢ� ɜɥɚɞɟɥɶɰɵ� ɢɧ-
ɮɪɚɫɬɪɭɤɬɭɪɵ�ɩɭɬɟɣ�ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɡɚ�ɩɨɫɥɟɞɧɢɟ�ɞɟɫɹɬɢɥɟɬɢɹ�ɚɞɚɩ-
ɬɢɪɨɜɚɥɢɫɶ� ɤ� ɫɨɜɪɟɦɟɧɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ� ɩɭɬɟɦ� ɫɨɡɞɚɧɢɹ «ɤɷɩɬɢɜɧɵɯ» 
ɨɩɟɪɚɬɨɪɫɤɢɯ� ɤɨɦɩɚɧɢɣ, ɜɥɚɞɟɸɳɢɯ� ɫɨɛɫɬɜɟɧɧɵɦ� ɩɨɞɜɢɠɧɵɦ� ɫɨɫɬɚɜɨɦ, ɜ 
ɬɨɦ�ɱɢɫɥɟ�ɢ�ɥɨɤɨɦɨɬɢɜɚɦɢ, ɞɢɫɩɟɬɱɟɪɫɤɢɦ�ɚɩɩɚɪɚɬɨɦ�ɢ�ɫɢɫɬɟɦɚɦɢ�ɭɩɪɚɜɥɟ-
ɧɢɹ� ɥɨɝɢɫɬɢɤɨɣ, ɭɜɹɡɚɧɧɵɦɢ� ɫ� Ⱥɋɍ� ɩɟɪɟɜɨɡɤɚɦɢ� ɩɭɛɥɢɱɧɨɝɨ� ɨɩɟɪɚɬɨɪɚ 
ɈȺɈ «ɊɀȾ», ɚ�ɬɚɤɠɟ�ɫ�ɫɢɫɬɟɦɚɦɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɩɪɨɢɡɜɨɞɫɬ-
ɜɚ�ɢ�ɩɪɨɞɚɠ�ɫɨɛɫɬɜɟɧɧɨɣ�ɤɨɦɩɚɧɢɢ. 

ɋɨɛɵɬɢɹ�ɩɨɫɥɟɞɧɢɣ�ɥɟɬ�ɤɨɪɟɧɧɵɦ�ɨɛɪɚɡɨɦ�ɢɡɦɟɧɢɥɢ�ɝɟɨɝɪɚɮɢɸ�ɝɪɭɡɨɩɨɬɨ-
ɤɨɜ. ɂɡɦɟɧɟɧɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɝɪɭɡɨɩɨɬɨɤɨɜ� ɢ� ɜɨɡɧɢɤɧɨɜɟɧɢɟ� ɧɨɜɵɯ� ɥɨɝɢɫɬɢɱɟ-
ɫɤɢɯ� ɤɨɪɢɞɨɪɨɜ� ɬɪɟɛɭɸɬ� ɡɧɚɱɢɬɟɥɶɧɨɝɨ� ɩɨɜɵɲɟɧɢɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ�ɝɪɭɡɨɜɵɯ�ɫɬɚɧɰɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ�ɜ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɵɯ�ɭɡɥɚɯ.  

ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɤɪɭɩɧɵɟ� ɩɪɨɦɵɲɥɟɧɧɵɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɛɵɥɢ� ɩɨ-
ɫɬɪɨɟɧɵ�ɜɨ�ɜɬɨɪɨɣ�ɩɨɥɨɜɢɧɟ�ɩɪɨɲɥɨɝɨ�ɜɟɤɚ�ɢ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɷɤɫɩɚɧɫɢɜ-
ɧɨɟ� ɪɚɡɜɢɬɢɟ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɩɭɬɟɦ� ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɧɨɜɵɯ� ɩɚɪɤɨɜ, ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ� ɫɬɚɧɰɢɨɧɧɵɯ� ɝɨɪɥɨɜɢɧ� ɫ� ɩɪɢɦɟɧɟɧɢɟɦ� ɩɚ-
ɪɚɥɥɟɥɶɧɵɯ� ɩɭɬɟɣ� ɢ� ɫɴɟɡɞɨɜ� ɱɚɫɬɨ� ɧɟɜɨɡɦɨɠɧɨ� ɩɨ� ɩɪɢɱɢɧɚɦ� ɨɬɫɭɬɫɬɜɢɹ 
ɫɜɨɛɨɞɧɨɣ�ɬɟɪɪɢɬɨɪɢɢ.  

ȼ�ɰɟɥɹɯ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɚɝɨɧɨɜ�ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ�ɷɥɟɤɬɪɢɱɟ-
ɫɤɚɹ� ɰɟɧɬɪɚɥɢɡɚɰɢɹ� ɫɬɪɟɥɨɤ� ɢ� ɫɢɝɧɚɥɨɜ� ɢ� ɦɚɧɟɜɪɨɜɚɹ� ɪɚɞɢɨɫɜɹɡɶ, ɤɨɬɨɪɚɹ 
ɫɧɢɠɚɟɬ�ɜɪɟɦɹ�ɩɟɪɟɞɚɱɢ�ɡɚɞɚɧɢɣ�ɢ�ɢɧɮɨɪɦɚɰɢɢ�ɦɟɠɞɭ�ɫɨɫɬɚɜɢɬɟɥɟɦ, ɦɚɲɢ-
ɧɢɫɬɨɦ�ɢ�ɞɢɫɩɟɬɱɟɪɨɦ. Ʉɨɧɬɪɨɥɶ�ɤɚɱɟɫɬɜɚ�ɪɚɛɨɬɵ�ɥɨɤɨɦɨɬɢɜɧɨɝɨ�ɩɚɪɤɚ�ɨɫɭ-
ɳɟɫɬɜɥɹɥɫɹ�ɩɨɫɬɮɚɤɬɭɦ�ɦɟɬɨɞɨɦ�ɚɧɚɥɢɡɚ�ɫɤɨɪɨɫɬɟɦɟɪɧɵɯ�ɥɟɧɬ (ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫɭɧɨɤ 1 – Ɍɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɣ�ɫɬɚɧɰɢɢ 
ȼ� ɤɚɱɟɫɬɜɟ� ɪɭɤɨɜɨɞɹɳɢɯ� ɞɨɤɭɦɟɧɬɨɜ� ɢɫɩɨɥɶɡɭɸɬɫɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ�ɢ�ɪɟɝɥɚɦɟɧɬ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ�ɩɪɟɞɩɪɢɹɬɢɹ. ȼ�ɤɚɱɟɫɬɜɟ�ɫɭɬɨɱɧɨɝɨ�ɡɚɞɚɧɢɹ�ɧɚ�ɪɚɛɨɬɭ�ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ� ɩɟɪɟɱɟɧɶ�ɦɟɫɬ�ɫ�ɤɨɥɢɱɟɫɬɜɨɦ�ɜɚɝɨɧɨɜ, ɤɨɬɨɪɵɟ�ɧɟɨɛɯɨɞɢɦɨ�ɩɨ-
ɞɚɬɶ�ɞɥɹ�ɩɨɝɪɭɡɤɢ.  ȼ�ɱɢɫɥɟ�ɜɚɠɧɵɯ�ɞɚɧɧɵɯ�í�ɞɢɫɥɨɤɚɰɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɭɬɹɯ 
ɈȺɈ «ɊɀȾ, ɫɥɟɞɭɸɳɢɯ� ɜ� ɧɚɩɪɚɜɥɟɧɢɢ� ɫɬɚɧɰɢɢ. Ɉɞɧɚɤɨ� ɩɪɢ� ɷɬɨɦ� ɜɪɟɦɹ 
ɩɪɢɛɵɬɢɹ�ɜɚɝɨɧɨɜ�ɧɚ�ɤɨɧɟɱɧɭɸ�ɫɬɚɧɰɢɸ�ɜ�ɫɢɫɬɟɦɟ�ɈȺɈ «ɊɀȾ» ɨɬɫɭɬɫɬɜɭ-
ɟɬ, ɚ�ɫɭɳɟɫɬɜɭɟɬ�ɩɨɧɹɬɢɟ�ɧɨɪɦɚɬɢɜɧɨɝɨ�ɫɪɨɤɚ�ɞɨɫɬɚɜɤɢ. 

ɉɨɫɥɟɞɧɢɟ� ɞɟɫɹɬɢɥɟɬɢɹ� ɛɨɥɶɲɢɧɫɬɜɨ� ɨɩɟɪɚɬɨɪɫɤɢɯ� ɤɨɦɩɚɧɢɣ� ɚɤɬɢɜɧɨ 
ɢɫɩɨɥɶɡɭɸɬ�ɫɬɚɧɰɢɨɧɧɵɟ�ɥɨɝɢɫɬɢɱɟɫɤɢɟ�Ⱥɋɍ, ɩɨɡɜɨɥɹɸɳɢɟ�ɞɢɫɩɟɬɱɟɪɫɤɨ-
ɦɭ�ɚɩɩɚɪɚɬɭ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɥɚɧɢɪɨɜɚɬɶ�ɩɨɝɪɭɡɤɭ�ɡɚ�ɩɟɪɢɨɞɵ�ɫɦɟɧɵ�ɢɥɢ�ɫɭɬɨɤ, 
ɚ� ɬɚɤɠɟ�ɨɮɨɪɦɥɹɬɶ�ɩɚɤɟɬ�ɩɟɪɟɜɨɡɨɱɧɵɯ�ɞɨɤɭɦɟɧɬɨɜ�ɞɥɹ�ɩɟɪɟɞɚɱɢ�ɩɭɛɥɢɱ-
ɧɨɦɭ� ɨɩɟɪɚɬɨɪɭ. Ⱦɚɧɧɵɟ� ɫɢɫɬɟɦɵ� ɩɨɫɬɪɨɟɧɵ� ɩɨ� ɩɪɢɧɰɢɩɭ� ɷɥɟɤɬɪɨɧɧɵɯ 
ɬɚɛɥɢɰ� ɫ� ɪɭɱɧɵɦ�ɜɜɨɞɨɦ, ɭɫɢɥɟɧɧɵɯ� ɚɜɬɨɩɨɞɫɬɚɧɨɜɤɨɣ� ɞɚɧɧɵɯ� ɨ�ɜɚɝɨɧɚɯ, 
ɡɚɝɪɭɠɟɧɧɵɯ�ɢɡ�ɫɦɟɠɧɵɯ�ɫɢɫɬɟɦ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɩɨɜɵɫɢɬɶ�ɩɪɨ-
ɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ� ɩɟɪɫɨɧɚɥɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ� ɤɨɦɦɟɪɱɟɫɤɢɟ� ɨɩɟɪɚɰɢɢ. Ʉ 
ɫɨɠɚɥɟɧɢɸ, ɢɡ�ɡɚ� ɫɩɟɰɢɮɢɤɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɞɚɧɧɵɟ�ɩɨ�ɜɵɩɨɥɧɟɧɧɵɦ 
ɬɟɯɧɢɱɟɫɤɢɦ�ɨɩɟɪɚɰɢɹɦ� ɫ� ɜɚɝɨɧɚɦɢ�ɜ� ɫɢɫɬɟɦɭ�ɩɨɩɚɞɚɸɬ�ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɢɧ-
ɮɨɪɦɚɰɢɢ�ɩɨ�ɤɨɦɦɟɪɱɟɫɤɢɦ�ɨɩɟɪɚɰɢɹɦ. ȼ�ɰɟɥɹɯ�ɩɨɜɵɲɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɚɪɤɚ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɟɪɫɨɧɚɥ� ɡɚɧɨɫɢɬ� ɜ� ɫɢɫɬɟɦɭ� ɫɜɟ-
ɞɟɧɢɹ�ɨ�ɧɚɯɨɠɞɟɧɢɢ�ɜɚɝɨɧɨɜ�ɜ�ɧɚɱɚɥɟ�ɢ�ɤɨɧɰɟ�ɫɦɟɧɵ. 

Ⱦɥɹ�ɰɟɥɟɣ� ɨɛɨɛɳɟɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɜ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ�ɧɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɫɬɚɧɰɢɹɯ� ɩɪɢɦɟɧɹɟɬɫɹ� ɩɪɚɤɬɢɤɚ� ɜɜɟɞɟɧɢɹ� ɝɪɚɮɢɤɚ� ɢɫɩɨɥɧɟɧɧɨɣ� ɪɚɛɨɬɵ 
ɫɬɚɧɰɢɢ�ɪɭɱɧɵɦ�ɫɩɨɫɨɛɨɦ. ȼ�ɈȺɈ «ɊɀȾ» ɫɨɡɞɚɧɵ�ɫɢɫɬɟɦɵ�ɚɜɬɨɦɚɬɢɡɢɪɨ-
ɜɚɧɧɨɝɨ�ɨɬɨɛɪɚɠɟɧɢɹ�ɝɪɚɮɢɤɚ�ɢɫɩɨɥɧɟɧɧɨɣ�ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɫɬɚɧɰɢɢ 
ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɞɚɧɧɵɯ�ɪɭɱɧɨɝɨ�ɜɜɨɞɚ�ɢ�ɪɚɡɦɟɬɤɢ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɥɢɫɬɚ. Ɉɞ-
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ɧɚɤɨ�ɫɩɟɰɢɮɢɤɚ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɧɚ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɬɚɤɨ-
ɜɚ,  ɱɬɨ� ɪɭɤɨɜɨɞɢɬɟɥɶ� ɦɚɧɟɜɪɨɜ� ɧɟ� ɢɦɟɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɩɟɪɟɞɚɜɚɬɶ� ɜɫɸ� ɢɧ-
ɮɨɪɦɚɰɢɸ� ɨɩɟɪɚɬɨɪɭ, ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ� ɡɚ� ɜɟɞɟɧɢɟ� ɝɪɚɮɢɤɚ, ɚ� ɜ� ɭɫɥɨɜɢɹɯ 
ɩɪɨɜɟɞɟɧɢɹ� ɢɧɬɟɧɫɢɜɧɵɯ�ɦɚɧɺɜɪɨɜ� ɩɟɪɟɞɚɱɚ� ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ� ɢɧɮɨɪɦɚɰɢɢ 
ɩɨ�ɥɢɧɢɹɦ�ɨɩɟɪɚɬɢɜɧɨɣ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɫɜɹɡɢ�ɧɟɜɨɡɦɨɠɧɚ. Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, 
ɨɩɟɪɚɬɨɪ�ɨɬɨɛɪɚɠɚɟɬ�ɢɥɢ�ɜɜɨɞɢɬ�ɜ�ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ� ɫɢɫɬɟɦɭ�ɧɟ�ɜɫɟ�ɫɨɛɵ-
ɬɢɹ, ɚ�ɬɨɥɶɤɨ�ɬɟ, ɤɨɬɨɪɵɟ�ɩɨɥɭɱɟɧɵ�ɩɨ�ɞɨɤɥɚɞɭ�ɞɢɫɩɟɬɱɟɪɭ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɪɢ 
ɡɚɜɟɪɲɟɧɢɢ�ɩɟɪɟɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɨɜ�ɢ�ɩɨ�ɞɨɤɥɚɞɚɦ�ɩɟɪɫɨɧɚɥɚ�ɤɨɦɦɟɪɱɟɫɤɨɣ�ɢ 
ɜɚɝɨɧɧɨɣ�ɫɥɭɠɛ.  

ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɚɧɧɵɟ�ɪɭɱɧɨɝɨ�ɜɜɨɞɚ�ɧɟ�ɩɪɨɯɨɞɹɬ�ɜɚɥɢ-
ɞɚɰɢɸ�ɢ�ɦɨɝɭɬ�ɫɨɞɟɪɠɚɬɶ�ɧɟɤɨɪɪɟɤɬɧɵɟ�ɡɧɚɱɟɧɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ. ɑɚɫɬɨ�ɨɬɫɭɬɫɬɜɭɟɬ�ɬɚɤɚɹ�ɜɚɠɧɚɹ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɢ�ɨɩɬɢɦɢɡɚɰɢɢ 
ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɢɧɮɨɪɦɚɰɢɹ: 

í�ɨɫɬɚɧɨɜɤɢ�ɩɟɪɟɞ�ɧɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɦɢ�ɫɬɪɟɥɨɱɧɵɦɢ�ɩɟɪɟɜɨɞɚɦɢ, ɪɚɫ-
ɩɨɥɚɝɚɟɦɵɦɢ�ɧɟ�ɩɨ�ɦɚɪɲɪɭɬɭ�ɫɥɟɞɨɜɚɧɢɹ�ɩɨɞɚɱɢ;  

í�ɨɫɬɚɧɨɜɤɢ�ɩɟɪɟɞ�ɡɚɧɹɬɨɣ�ɫɬɪɟɥɤɨɣ�ɞɪɭɝɢɦɢ�ɦɚɪɲɪɭɬɚɦɢ; 
í�ɫɨɫɬɨɹɧɢɟ�ɜɚɝɨɧɨɜ�ɧɚ�ɩɚɪɤɨɜɵɯ�ɩɭɬɹɯ; 
í�ɜɵɬɹɝɢɜɚɧɢɟ�ɢ�ɨɫɚɠɢɜɚɧɢɟ�ɧɟɰɟɥɟɜɨɣ�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ (ɩɪɚɤɬɢɤɚ, ɤɨɝɞɚ 

ɞɥɹ�ɩɨɞɚɱɢ�ɧɟɫɤɨɥɶɤɢɯ�ɜɚɝɨɧɨɜ�ɜ�ɰɟɧɬɪɟ�ɨɬɰɟɩɚ�ɧɚɱɚɥɶɧɚɹ�ɱɚɫɬɶ�ɨɬɰɟɩɚ�ɭɱɚ-
ɫɬɜɭɟɬ�ɜ�ɬɪɟɯ�ɩɨɥɭɪɟɣɫɚɯ�ɩɨ�ɩɪɢɱɢɧɟ� ɨɬɫɭɬɫɬɜɢɹ�ɜɦɟɫɬɢɦɨɫɬɢ�ɧɚ�ɫɨɫɟɞɧɟɦ 
ɩɭɬɢ, ɨɬɫɭɬɫɬɜɢɹ� ɛɚɲɦɚɤɨɜ� ɢɥɢ� ɢɧɵɦ� ɩɪɢɱɢɧɚɦ� ɧɟɪɚɰɢɨɧɚɥɶɧɨɫɬɢ� ɨɬɫɬɚ-
ɧɨɜɤɢ�ɢ�ɡɚɤɪɟɩɥɟɧɢɹ); 

í�ɢɧɮɨɪɦɚɰɢɹ�ɨ�ɩɪɨɫɬɨɹɯ, ɫɬɨɹɧɤɚɯ�ɢ�ɨɫɬɚɧɨɜɤɚɯ�ɥɨɤɨɦɨɬɢɜɨɜ, ɚ�ɬɚɤɠɟ 
ɦɟɫɬɚɯ, ɝɞɟ�ɷɬɨ�ɩɪɨɢɫɯɨɞɢɬ. 

Ɉɛɭɫɥɨɜɥɟɧɧɵɣ� ɫɥɨɠɢɜɲɟɣɫɹ� ɬɟɯɧɨɥɨɝɢɟɣ� ɫɭɛɴɟɤɬɢɜɢɡɦ� ɜ� ɱɚɫɬɢ� ɨɬɨ-
ɛɪɚɠɟɧɢɹ�ɢɫɩɨɥɧɟɧɧɨɣ�ɪɚɛɨɬɵ�ɢ�ɧɟɞɨɫɬɚɬɨɤ�ɢɧɮɨɪɦɚɰɢɢ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ� ɝɪɚɮɢɤ� ɢɫɩɨɥɧɟɧɧɨɣ� ɪɚɛɨɬɵ� ɫɬɚɧɰɢɢ� ɤɚɤ� ɷɮɮɟɤɬɢɜɧɵɣ 
ɢɧɫɬɪɭɦɟɧɬ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ�ɚɧɚɥɢɡɚ. Ⱦɥɹ�ɨɰɟɧɤɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ 
ɥɨɤɨɦɨɬɢɜɧɨɣ� ɛɪɢɝɚɞɵ� ɢ� ɦɚɧɟɜɪɨɜɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɟɞɢɧɫɬɜɟɧɧɵɦ� ɞɨɫɬɭɩ-
ɧɵɦ� ɢɫɬɨɱɧɢɤɨɦ� ɢɧɮɨɪɦɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɫɤɨɪɨɫɬɟɦɟɪɧɚɹ� ɥɟɧɬɚ� ɥɨɤɨɦɨɬɢɜɚ 
ɢɥɢ�ɟɟ�ɚɧɚɥɨɝ�ɜ�ɩɪɨɝɪɚɦɦɟ�ɪɚɫɲɢɮɪɨɜɤɢ.  

ɇɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ,  ɧɚ� ɤɨɬɨɪɵɯ� ɜ� ɪɭɱɧɨɦ�ɪɟɠɢɦɟ� ɜɟɞɟɬɫɹ� ɝɪɚɮɢɤ�ɢɫɩɨɥ-
ɧɟɧɧɨɣ�ɪɚɛɨɬɵ, ɦɨɠɧɨ�ɫɨɩɨɫɬɚɜɥɹɬɶ�ɝɪɚɮɢɱɟɫɤɭɸ�ɢɧɮɨɪɦɚɰɢɸ�ɫɭɬɨɱɧɢɤɚ�ɫ 
ɢɧɮɨɪɦɚɰɢɟɣ�ɧɚ�ɥɟɧɬɟ. Ʉ�ɫɨɠɚɥɟɧɢɸ, ɫɤɨɪɨɫɬɟɦɟɪɧɚɹ�ɥɟɧɬɚ�ɧɟ�ɢɦɟɟɬ�ɧɚɜɢ-
ɝɚɰɢɨɧɧɨɣ�ɩɪɢɜɹɡɤɢ, ɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɝɪɚɮɢɤ�ɡɚɜɢɫɢɦɨɫɬɢ�ɫɤɨɪɨɫɬɢ�ɧɚ 
ɲɤɚɥɟ� ɜɪɟɦɟɧɢ� ɢɥɢ� ɪɚɫɫɬɨɹɧɢɹ. ȼ� ɩɪɢɧɰɢɩɟ� ɢɦɟɸɳɢɟɫɹ� ɩɪɨɝɪɚɦɦɵ� ɪɚɫ-
ɲɢɮɪɨɜɤɢ�ɩɨɡɜɨɥɹɸɬ�ɨɬɨɛɪɚɠɚɬɶ�ɫɢɝɧɚɥɵ�ɤɨɞɨɜ�ȺɅɋ, ɧɨ�ɫɬɚɧɰɢɨɧɧɵɟ�ɩɭ-
ɬɢ, ɝɞɟ� ɩɪɨɢɡɜɨɞɢɬɫɹ� ɦɚɧɟɜɪɨɜɚɹ� ɪɚɛɨɬɚ, ɧɟ� ɤɨɞɢɪɭɸɬɫɹ� ɢ� ɩɪɢɜɹɡɤɚ� ɤ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɩɭɬɹɦ�ɨɬɫɭɬɫɬɜɭɟɬ. 

ɉɪɢ�ɢɡɜɟɫɬɧɨɦ� ɜɪɟɦɟɧɢ�ɧɚɱɚɥɚ� ɜɵɩɨɥɧɟɧɢɹ�ɩɨɥɭɪɟɣɫɚ, ɧɚɥɢɱɢɢ� ɫɤɨɪɨ-
ɫɬɟɦɟɪɧɨɣ�ɥɟɧɬɵ�ɢ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ�ɝɪɚɮɢɱɟɫɤɢ�ɚɧɚɥɢɬɢɱɟɫɤɢɦ 
ɫɩɨɫɨɛɨɦ� ɦɨɠɧɨ� ɨɩɪɟɞɟɥɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɨɫɬɚɧɨɜɨɤ, ɨɞɧɚɤɨ� ɜɵɱɢɫɥɢɬɶ, ɧɚ 
ɤɚɤɢɯ� ɢɦɟɧɧɨ� ɫɬɪɟɥɤɚɯ� ɨɧɢ� ɛɵɥɢ� ɜ� ɫɥɭɱɚɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ 
ɦɚɪɲɪɭɬɨɜ, ɧɟ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ. ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɫɨ-
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ɩɨɫɬɚɜɥɟɧɢɟ�ɞɚɧɧɵɯ�ɫɤɨɪɨɫɬɟɦɟɪɧɨɣ�ɥɟɧɬɵ�ɢ�ɝɪɚɮɢɤɚ�ɢɫɩɨɥɧɟɧɧɨɣ�ɪɚɛɨɬɵ 
ɫɬɚɧɰɢɢ�í�ɞɨɫɬɚɬɨɱɧɨ�ɬɪɭɞɨɟɦɤɚɹ�ɩɨ�ɜɪɟɦɟɧɢ�ɩɪɨɰɟɞɭɪɚ, ɢ�ɞɥɹ�ɟɟ�ɜɵɩɨɥɧɟ-
ɧɢɹ� ɬɪɟɛɭɟɬɫɹ� ɩɪɨɮɢɥɶɧɵɣ� ɢ� ɡɧɚɸɳɢɣ� ɦɟɫɬɧɵɟ� ɭɫɥɨɜɢɹ� ɫɩɟɰɢɚɥɢɫɬ. ɉɨ-
ɷɬɨɦɭ�ɬɚɤɨɣ�ɚɧɚɥɢɡ�ɜɵɩɨɥɧɹɟɬɫɹ�ɨɱɟɧɶ�ɪɟɞɤɨ. 

ȼ�ɩɨɫɥɟɞɧɟɟ� ɜɪɟɦɹ� ɪɚɡɥɢɱɧɵɟ� ɩɪɨɢɡɜɨɞɢɬɟɥɢ� ɫɢɫɬɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ�ɚɤɬɢɜɧɨ�ɩɪɟɞɥɚɝɚɸɬ�ɦɨɞɟɪɧɢɡɢɪɨɜɚɬɶ�ɪɟɥɟɣɧɭɸ�ɷɥɟɤɬɪɢɱɟɫɤɭɸ 
ɰɟɧɬɪɚɥɢɡɚɰɢɸ�ɧɚ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɭɸ. Ɉɞɧɚɤɨ�ɩɨɞ�ɦɨɞɟɪɧɢɡɚɰɢɟɣ�ɩɨɞɪɚ-
ɡɭɦɟɜɚɟɬɫɹ�ɡɚɦɟɧɚ�ɱɚɫɬɢ�ɪɟɥɟɣɧɵɯ�ɫɬɚɬɢɜɨɜ�ɧɚ�ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ�ɜɵɱɢɫ-
ɥɢɬɟɥɶɧɵɣ�ɤɨɦɩɥɟɤɫ, ɷɦɭɥɢɪɭɸɳɢɣ�ɢɥɢ�ɪɟɚɥɢɡɭɸɳɢɣ�ɩɪɢɧɰɢɩɵ�ɪɟɥɟɣɧɨɣ 
ɥɨɝɢɤɢ. ɉɨɷɬɨɦɭ�ɩɨɫɥɟ�ɦɨɞɟɪɧɢɡɚɰɢɢ�ɩɪɟɞɩɪɢɹɬɢɟ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɩɨɥɭɱɚɟɬ: 

í� ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɟ� ɬɚɛɥɨ, ɝɞɟ� ɞɟɦɨɧɬɢɪɨɜɚɧɵ� ɤɧɨɩɤɢ, ɜɡɚɦɟɧ� ɤɨɬɨ-
ɪɵɯ�ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ�ɤɨɦɩɶɸɬɟɪɧɵɟ�ɦɨɧɢɬɨɪɵ�ɫ�ȺɊɆ�Ⱦɋɉ; 

í� ɞɥɹ� ɫɩɟɰɢɚɥɢɫɬɨɜ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɥɭɠɛɵ� í�ȺɊɆ� ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ, ɩɨ-
ɡɜɨɥɹɸɳɟɟ� ɩɪɨɫɦɚɬɪɢɜɚɬɶ� ɩɪɟɞɵɞɭɳɢɟ� ɫɨɫɬɨɹɧɢɹ� ɫɬɚɧɰɢɨɧɧɵɯ� ɨɛɴɟɤɬɨɜ, 
ɱɬɨ�ɨɤɚɡɵɜɚɟɬɫɹ�ɩɨɥɟɡɧɨ�ɩɪɢ�ɚɧɚɥɢɡɟ�ɧɟɲɬɚɬɧɵɯ�ɫɢɬɭɚɰɢɣ; 

í�ɧɟ�ɭɜɟɥɢɱɢɜɚɸɳɭɸɫɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɫɬɚɧɰɢɢ; 
í�ɜɨɡɦɨɠɧɨɫɬɶ�ɪɚɫɲɢɪɟɧɢɹ�ɡɨɧɵ�ɭɩɪɚɜɥɟɧɢɹ�ɫ�ɩɨɞɤɥɸɱɟɧɢɟɦ�ɭɞɚɥɟɧɧɵɯ 

ɦɚɧɟɜɪɨɜɵɯ�ɪɚɣɨɧɨɜ, ɧɨ�ɩɪɢ�ɭɫɥɨɜɢɢ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ; 
í�ɩɟɪɟɞɚɱɢ� ɞɚɧɧɵɯ�ɨ� ɡɚɧɹɬɨɫɬɢ�ɩɭɬɟɣ, ɩɨɥɨɠɟɧɢɢ� ɫɬɪɟɥɨɤ�ɢ�ɩɨɤɚɡɚɧɢɣ 

ɫɢɝɧɚɥɨɜ�ɜ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ�ɫɢɫɬɟɦɵ�ɜɟɪɯɧɟɝɨ�ɭɪɨɜɧɹ. 
ɉɪɟɞɥɚɝɚɟɦɚɹ�ɦɨɞɟɪɧɢɡɚɰɢɹ�Ɇɉɐ�ɩɨ�ɫɭɬɢ�ɹɜɥɹɟɬɫɹ�ɱɭɬɶ�ɛɨɥɟɟ�ɤɨɦɩɚɤɬ-

ɧɨɣ�ɜɟɪɫɢɟɣ�ɪɟɥɟɣɧɨɣ�ɗɐ, ɜ�ɫɜɨɟɣ�ɥɨɝɢɤɟ�ɧɟ�ɫɨɞɟɪɠɢɬ�ɩɪɢɧɰɢɩɢɚɥɶɧɨ�ɧɨ-
ɜɵɯ� ɪɟɲɟɧɢɣ,  ɚ� ɭɱɢɬɵɜɚɹ� ɜɵɫɨɤɭɸ� ɫɬɨɢɦɨɫɬɶ� ɪɟɤɨɧɫɬɪɭɤɰɢɢ (5í9  ɦɥɧ 
ɪɭɛɥɟɣ�ɡɚ�ɫɬɪɟɥɤɭ), ɹɜɥɹɟɬɫɹ�ɱɪɟɡɦɟɪɧɨ�ɞɨɪɨɝɢɦ�ɫɪɟɞɫɬɜɨɦ�ɩɨɜɵɲɟɧɢɹ�ɷɮ-
ɮɟɤɬɢɜɧɨɫɬɢ�ɪɚɛɨɬɵ�ɫɬɚɧɰɢɢ. 

Ɋɚɰɢɨɧɚɥɶɧɵɦ� ɫɩɨɫɨɛɨɦ� ɩɨɜɵɲɟɧɢɹ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ 
ɝɪɭɡɨɜɨɣ� ɫɬɚɧɰɢɢ� ɹɜɥɹɟɬɫɹ� ɤɨɦɩɥɟɤɫɧɵɣ� ɦɟɬɨɞ, ɜɤɥɸɱɚɸɳɢɣ� ɫɥɟɞɭɸɳɢɟ 
ɤɨɦɩɨɧɟɧɬɵ. 

1 Ⱥɧɚɥɢɡ�ɭɡɤɢɯ�ɦɟɫɬ�ɜ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɟ. 
1.1 ɋɛɨɪ�ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɞɚɧɧɵɯ�ɨ�ɦɚɧɟɜɪɨɜɵɯ�ɩɟɪɟɞɜɢɠɟɧɢɹɯ. 
1.2 ȼɵɹɜɥɟɧɢɟ�ɭɡɤɢɯ�ɦɟɫɬ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɤɨɧɮɥɢɤɬɚɦɢ�ɛɢɡɧɟɫ�ɢɧɬɟɪɟɫɨɜ 

ɭɱɚɫɬɧɢɤɨɜ�ɩɪɨɰɟɫɫɚ. 
1.3 ȼɵɹɜɥɟɧɢɟ�ɭɡɤɢɯ�ɦɟɫɬ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ�ɤɨɧɮɥɢɤɬɚɦɢ�ɜ�ɨɠɢɞɚɧɢɢ�ɨɫ-

ɜɨɛɨɠɞɟɧɢɹ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ (ɧɚɩɪɢɦɟɪ, ɪɟɝɭɥɹɪɧɵɟ�ɞɥɢɬɟɥɶɧɵɟ�ɫɬɨɹɧɤɢ�ɧɚ 
ɧɟɤɨɬɨɪɨɦ�ɦɚɪɲɪɭɬɟ�ɭ�ɫɬɪɟɥɨɱɧɨɝɨ�ɩɟɪɟɜɨɞɚ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɟ�ɱɚɫɵ�ɢ�ɨɬɫɭɬ-
ɫɬɜɢɟ�ɡɚɧɹɬɨɫɬɢ�ɜ�ɨɫɬɚɥɶɧɨɟ�ɜɪɟɦɹ). 

1.4 ȼɵɹɜɥɟɧɢɟ� ɭɡɤɢɯ� ɦɟɫɬ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ� ɩɭɬɟɜɵɦ� ɪɚɡɜɢɬɢɟɦ (ɧɚɩɪɢ-
ɦɟɪ, ɨɞɢɧ�ɫɨɟɞɢɧɢɬɟɥɶɧɵɣ�ɩɭɬɶ�ɫ�ɨɝɪɚɧɢɱɟɧɢɹɦɢ�ɫɤɨɪɨɫɬɢ). 

1.5 Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɤɥɸɱɟɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɰɟɧɤɢ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ 
ɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

1.6 Ʉɨɦɩɥɟɤɫɧɵɣ�ɚɧɚɥɢɡ�ɤɚɱɟɫɬɜɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɫɬɚɧɰɢɟɣ. 
2 Ɋɚɡɪɚɛɨɬɤɚ�ɫɢɫɬɟɦɧɵɯ�ɦɟɪ�ɨɰɟɧɤɢ�ɢ�ɜɚɥɢɞɚɰɢɹ�ɢɯ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ.  
2.1 ȼɵɛɨɪ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ. 
2.2 ȼɵɛɨɪ�ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ. 
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2.3 ȼɵɛɨɪ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɩɚɪɚɦɟɬɪɚɦ�ɢ�ɞɟɬɚɥɢɡɚɰɢɢ�ɩɥɚɧɢɪɨɜɚɧɢɹ. 
2.4 ɂɦɩɥɟɦɟɧɬɚɰɢɹ�ɪɟɲɟɧɢɣ�ɜ�ɰɢɮɪɨɜɨɦ�ɞɜɨɣɧɢɤɟ. 
2.5 ɉɪɨɜɟɞɟɧɢɟ�ɜɚɥɢɞɚɰɢɢ�ɦɟɬɨɞɨɦ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɫ�ɢɫ-

ɩɨɥɶɡɨɜɚɧɢɟɦ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ�ɜɵɫɨɤɨɣ�ɞɟɬɚɥɢɡɚɰɢɢ�ɢ�ɪɟɚɥɶɧɵɯ�ɞɚɧɧɵɯ. 
2.6 Ɋɚɫɱɟɬ� ɦɨɞɟɥɶɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɢ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 
3 Ɏɨɪɦɢɪɨɜɚɧɢɟ� ɬɟɯɧɢɤɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ� ɨɛɨɫɧɨɜɚɧɢɹ� ɩɪɨɟɤɬɚ� ɢ� ɡɚɞɚ-

ɧɢɹ�ɧɚ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 
ɋɥɨɠɢɜɲɢɣɫɹ� ɨɛɪɚɡ� ɬɟɯɧɢɱɟɫɤɨɝɨ�ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɫɬɚɧ-

ɰɢɢ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɩɟɪɫɨɧɚɥɭ�ɤɨɦɩɚɧɢɢ�ɢ�ɨɩɟɪɚɬɨɪɚ�ɤɨɦɩɥɟɤɫɧɨ�ɩɨɞɯɨɞɢɬɶ�ɤ 
ɪɟɲɟɧɢɸ�ɡɚɞɚɱɢ�ɩɨɜɵɲɟɧɢɹ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɫɬɚɧɰɢɢ. ɉɟɪ-
ɫɨɧɚɥ�ɧɚ�ɦɟɫɬɚɯ�ɡɚɝɪɭɠɟɧ�ɪɭɬɢɧɧɵɦɢ�ɨɩɟɪɚɰɢɹɦɢ, ɚ�ɩɨɩɵɬɤɢ�ɚɧɚɥɢɡɢɪɨɜɚɬɶ 
ɫɤɨɪɨɫɬɟɦɟɪɧɵɟ�ɥɟɧɬɵ, ɫɨɩɨɫɬɚɜɥɹɬɶ�ɢɯ�ɫ�ɠɭɪɧɚɥɚɦɢ�ɩɟɪɟɫɬɚɧɨɜɨɤ�ɢɥɢ�ɩɟ-
ɪɟɜɨɞɚɦɢ�ɫɬɪɟɥɨɤ�ɱɪɟɡɦɟɪɧɨ�ɬɪɭɞɨɟɦɤɢ�ɢ�ɧɟ�ɩɨɡɜɨɥɹɸɬ�ɧɚɤɨɩɢɬɶ�ɬɟɯɧɨɥɨ-
ɝɢɱɟɫɤɢ� ɡɧɚɱɢɦɵɣ� ɨɛɴɟɦ� ɢɧɮɨɪɦɚɰɢɢ. Ƚɨɪɚɡɞɨ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɦɨɠɧɨ 
ɨɪɝɚɧɢɡɨɜɚɬɶ�ɪɚɛɨɬɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɭɡɥɚ�ɢ�ɫɬɚɧɰɢɢ, ɨɫɧɚɳɟɧɧɵɯ�ɫɢɫɬɟ-
ɦɨɣ� ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ� ɢ� ɨɧɥɚɣɧ�ɬɟɥɟɦɟɬɪɢɢ� ɥɨɤɨɦɨɬɢɜɨɜ (ɋɉɈɌ�Ʌ). Ɉɫ-
ɧɨɜɚɧɧɚɹ� ɧɚ� ɜɵɫɨɤɨɧɚɞɟɠɧɨɣ� ɤɨɨɪɞɢɧɚɬɧɨ�ɪɟɩɟɪɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ�ɫ�ɨɛɦɟɧɨɦ�ɢɧɮɨɪɦɚɰɢɟɣ�ɦɟɠɞɭ�ɛɨɪɬɨɜɵɦɢ�ɢ�ɩɨɫɬɨɜɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ� ɜ� ɪɟɠɢɦɟ� ɪɟɚɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ� ɫɢɫɬɟɦɚ� ɦɨɠɟɬ� ɩɪɟɞɨɫɬɚɜɥɹɬɶ 
ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ� ɚɩɩɚɪɚɬɭ� ɜɢɡɭɚɥɶɧɵɣ� ɞɢɧɚɦɢɱɟɫɤɢɣ� ɨɛɪɚɡ� ɜ� ɜɢɞɟ� ɦɧɟɦɨ-
ɫɯɟɦɵ�ɫɬɚɧɰɢɢ, ɧɚ�ɤɨɬɨɪɨɣ�ɜ�ɤɜɚɡɢɦɚɫɲɬɚɛɧɨɦ�ɪɟɠɢɦɟ�ɨɬɨɛɪɚɠɚɟɬɫɹ�ɬɟɤɭ-
ɳɟɟ�ɫɨɫɬɨɹɧɢɟ�ɢ�ɞɢɫɥɨɤɚɰɢɹ�ɥɨɤɨɦɨɬɢɜɨɜ. Ʉɨɧɬɪɨɥɥɟɪ�ɫɬɚɧɰɢɨɧɧɨɣ�ɪɚɛɨɬɵ 
ɟɠɟɫɟɤɭɧɞɧɨ� ɨɛɦɟɧɢɜɚɟɬɫɹ� ɢɧɮɨɪɦɚɰɢɟɣ� ɫ� ɛɨɪɬɨɜɵɦɢ� ɭɫɬɪɨɣɫɬɜɚɦɢ. ɋɥɟ-
ɞɭɟɬ� ɨɬɦɟɬɢɬɶ� ɱɬɨ� ɜ� ɨɬɥɢɱɢɟ� ɨɬ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɫɢɫɬɟɦ� ɬɟɥɟɦɟɬɪɢɢ, ɩɟɪɟ-
ɞɚɸɳɢɯ� ɫɤɨɪɨɫɬɶ, ɥɢɧɟɣɧɵɣ� ɩɪɨɛɟɝ� ɢ GPS-ɤɨɨɪɞɢɧɚɬɭ, ɫɢɫɬɟɦɚ� ɋɉɈɌ�Ʌ 
ɩɨɫɬɪɨɟɧɚ�ɩɨ�ɩɪɢɧɰɢɩɚɦ ETCS/ERTMS level 2/3, ɤɨɬɨɪɵɟ�ɩɨɡɜɨɥɹɸɬ� ɨɩɪɟ-
ɞɟɥɹɬɶ�ɫɨɫɬɨɹɧɢɟ�ɩɨɞɫɢɫɬɟɦɵ�ɩɨ�ɫɬɚɬɭɫɭ�ɰɟɥɨɫɬɧɨɫɬɢ�ɢ�ɩɪɨɬɨɤɨɥɭ�ɫɢɧɯɪɨ-
ɧɢɡɚɰɢɢ� ɜɪɟɦɟɧɢ� ɫɨ� ɫɬɚɧɰɢɨɧɧɵɦ� ɤɨɧɬɪɨɥɥɟɪɨɦ (ɧɚɩɪɢɦɟɪ, ɨɰɟɧɢɬɶ 
ɢɫɩɪɚɜɧɨɫɬɶ� ɛɨɪɬɨɜɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɢɥɢ� ɪɚɛɨɬɭ� ɞɜɢɝɚɬɟɥɹ� ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ). ɂɡɦɟɪɟɧɧɚɹ�ɫɪɟɞɧɹɹ�ɡɚɞɟɪɠɤɚ�ɩɟɪɟɞɚɱɢ�ɞɚɧɧɵɯ�ɫ�ɛɨɪɬɚ�ɧɚ�ɩɨɫɬ�ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɪɚɞɢɨɤɚɧɚɥɚ�ɩɭɛɥɢɱɧɨɝɨ�ɨɩɟɪɚɬɨɪɚ�ɫɜɹɡɢ�ɫɨɫɬɚɜɥɹɟɬ�ɦɟɧɟɟ 
70 ɦɫ, ɱɬɨ�ɞɥɹ�ɫɢɫɬɟɦ�ɬɚɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɨɱɟɧɶ�ɯɨɪɨɲɢɦ�ɩɨɤɚɡɚɬɟ-
ɥɟɦ. 

Ɋɟɲɟɧɢɟ�ɩɨ�ɨɧɥɚɣɧ�ɨɬɨɛɪɚɠɟɧɢɸ�ɞɢɫɥɨɤɚɰɢɢ�ɞɥɹ�ɞɢɫɩɟɬɱɟɪɚ, ɛɟɡɭɫɥɨɜ-
ɧɨ, ɨɛɟɫɩɟɱɢɜɚɟɬ� ɷɮɮɟɤɬ� ɜ� ɱɚɫɬɢ� ɩɨɜɵɲɟɧɢɹ� ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ� ɪɚɛɨɬɵ 
ɞɢɫɩɟɬɱɟɪɚ. Ɉɞɧɚɤɨ� ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɨɟ� ɨɬɨɛɪɚɠɟɧɢɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨ-
ɰɟɫɫɨɜ�ɜ�ɪɟɠɢɦɟ�ɪɟɚɥɶɧɨɝɨ�ɜɪɟɦɟɧɢ�ɫɥɟɞɭɟɬ�ɞɨɩɨɥɧɢɬɶ�ɪɚɫɲɢɪɟɧɧɵɦɢ�ɜɪɟ-
ɦɟɧɧɵɦɢ� ɢɧɬɟɪɜɚɥɚɦɢ� ɞɚɧɧɵɯ� ɨɬ� ɧɟɫɤɨɥɶɤɢɯ� ɦɟɫɹɰɟɜ� ɞɨ� ɧɟɫɤɨɥɶɤɢɯ� ɥɟɬ. 
ɋɪɟɞɫɬɜɚ� ɜɢɡɭɚɥɶɧɨɝɨ� ɨɬɨɛɪɚɠɟɧɢɹ� ɢ�ɩɥɟɟɪ�ɚɪɯɢɜ�ɩɟɪɟɦɟɳɟɧɢɣ� ɧɟɩɪɢɝɨɞ-
ɧɵ�ɞɥɹ�ɩɪɨɜɟɞɟɧɢɹ�ɬɚɤɨɝɨ�ɚɧɚɥɢɡɚ. Ɉɛɪɚɛɨɬɤɚ�ɦɚɫɫɢɜɨɜ�ɬɟɥɟɦɟɬɪɢɢ, ɫɨɞɟɪ-
ɠɚɳɢɯ� ɫɨɬɧɢ� ɦɢɥɥɢɨɧɨɜ� ɡɚɩɢɫɟɣ� ɫɪɟɞɫɬɜɚɦɢ� ɹɡɵɤɨɜ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ 
ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɬɨɥɶɤɨ�ɫɪɟɞɧɢɟ�ɡɧɚɱɟɧɢɹ (ɧɚɩɪɢɦɟɪ, ɫɪɟɞɧɸɸ�ɫɤɨɪɨɫɬɶ 
ɥɨɤɨɦɨɬɢɜɚ�ɡɚ�ɝɨɞ, ɫɭɦɦɚɪɧɵɣ�ɩɪɨɛɟɝ�ɥɨɤɨɦɨɬɢɜɚ). ɉɨɩɵɬɤɢ�ɩɨɥɭɱɟɧɢɹ�ɛɨ-
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ɥɟɟ�ɫɥɨɠɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɞɥɹ�ɚɧɚɥɢɡɚ�ɩɭɬɟɦ�ɫɨɩɨɫɬɚɜɥɟɧɢɹ�ɩɨɫɟɤɭɧɞɧɵɯ�ɤɨ-
ɨɪɞɢɧɚɬ� ɢ� ɩɚɪɚɦɟɬɪɨɜ� ɞɜɢɠɟɧɢɹ� ɫ� ɰɢɮɪɨɜɨɣ� ɦɨɞɟɥɶɸ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ 
ɫɪɟɞɫɬɜɚɦɢ� ɛɚɡ� ɞɚɧɧɵɯ� ɬɪɭɞɧɨɜɵɩɨɥɧɢɦɵ� ɢɡ�ɡɚ� ɜɵɫɨɤɨɣ� ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɫɥɨɠɧɨɫɬɢ. ȼ�ɯɨɞɟ� ɬɨɥɶɤɨ� ɨɞɧɨɝɨ� ɬɚɤɨɝɨ� ɪɚɫɱɟɬɚ�ɩɨɪɨɠɞɚɸɬɫɹ� ɝɢɝɚɧɬɫɤɢɟ 
ɩɪɨɦɟɠɭɬɨɱɧɵɟ�ɫɬɪɭɤɬɭɪɵ�ɞɚɧɧɵɯ, ɜɪɟɦɹ�ɜɵɩɨɥɧɟɧɢɹ�ɪɚɫɱɟɬɚ�ɤɨɬɨɪɵɯ�ɢɡ-
ɦɟɪɹɟɬɫɹ�ɱɚɫɚɦɢ, ɢ�ɞɥɹ�ɮɨɪɦɢɪɨɜɚɧɢɹ�ɤɚɱɟɫɬɜɟɧɧɨɝɨ�ɡɚɩɪɨɫɚ�ɬɪɟɛɭɟɬɫɹ�ɫɩɟ-
ɰɢɚɥɢɫɬ� ɫ� ɩɪɨɮɢɥɟɦ� ɡɧɚɧɢɹ� ɹɡɵɤɨɜ� ɨɛɪɚɛɨɬɤɢ� ɞɚɧɧɵɯ� ɢ� ɜɥɚɞɟɸɳɢɣ 
ɩɪɚɤɬɢɱɟɫɤɢɦ�ɨɩɵɬɨɦ�ɪɚɛɨɬɵ�ɧɚ�ɫɬɚɧɰɢɢ. 

�ȼɚɠɧɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɞɨɫɬɢɝɧɭɬɵɣ� ɜ� ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ� ɭɪɨɜɟɧɶ� ɪɚɡɜɢɬɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɢ�ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɝɥɭɛɨɤɭɸ 
ɨɛɪɚɛɨɬɤɭ� ɫɬɪɭɤɬɭɪɵ Big Data ɜ� ɨɧɥɚɣɧ�ɪɟɠɢɦɟ. Ɋɟɚɥɢɡɨɜɚɧɧɚɹ� ɜ� ɋɉɈɌ�Ʌ 
ɨɧɥɚɣɧ�ɫɢɫɬɟɦɚ�ɨɛɪɚɛɨɬɤɢ�ɬɟɥɟɦɟɬɪɢɢ�ɫɩɨɫɨɛɧɚ�ɛɟɡ�ɭɱɚɫɬɢɹ�ɨɩɟɪɚɬɨɪɚ�ɚɧɚɥɢ-
ɡɢɪɨɜɚɬɶ�ɢɡɦɟɧɟɧɢɹ�ɩɨɥɨɠɟɧɢɹ�ɥɨɤɨɦɨɬɢɜɚ�ɧɚ�ɰɢɮɪɨɜɨɣ�ɦɨɞɟɥɢ�ɫɬɚɧɰɢɢ, ɩɚ-
ɪɚɦɟɬɪɨɜ� ɞɜɢɠɟɧɢɹ� ɢ� ɫɨɫɬɨɹɧɢɹ� ɛɨɪɬɨɜɵɦ� ɫɢɫɬɟɦ� ɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɝɟɧɟɪɢɪɨɜɚɬɶ�ɫɨɨɛɳɟɧɢɹ�ɨ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɯ�ɫɨɛɵɬɢɹɯ�ɞɥɹ�ɩɨɫɬɨɜɨɝɨ 
ɤɨɧɬɪɨɥɥɟɪɚ�ɢ�ȺɊɆ�ɞɢɫɩɟɬɱɟɪɚ.  

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɪɚɛɨɬɚɟɬ� ɫɨ� ɫɥɟɞɭɸɳɢɦɢ� ɬɢɩɚɦɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɨɛɵɬɢɣ: 

í�ɬɪɨɝɚɧɢɟ  ɢ�ɨɫɬɚɧɨɜɤɚ; 
í�ɨɫɜɨɛɨɠɞɟɧɢɟ�ɢ�ɡɚɧɹɬɢɟ�ɷɥɟɦɟɧɬɚ; 
í�ɜɴɟɡɞ�ɢ�ɜɵɟɡɞ�ɢɡ�ɡɨɧɵ; 
í�ɡɚɯɨɞ�ɢ�ɜɵɯɨɞ�ɢɡ�ɞɟɩɨ;  
í�ɫɬɨɹɧɤɚ�ɜ�ɞɟɩɨ; 
í�ɩɨɥɭɪɟɣɫ; 
í�ɞɜɢɠɟɧɢɟ; 
í�ɫɬɨɹɧɤɚ; 
í�ɜɯɨɞ�ɢ�ɜɵɯɨɞ�ɡɚ�ɩɪɟɞɟɥɵ�ɫɬɚɧɰɢɢ; 
í�ɧɚɱɚɥɨ�ɢ�ɨɤɨɧɱɚɧɢɟ�ɪɚɛɨɬɵ�ɫɦɟɧɵ; 
í�ɡɚɩɭɫɤ�ɢ�ɨɫɬɚɧɨɜɤɚ�ɞɢɡɟɥɹ; 
í�ɪɚɡɜɨɪɨɬ�ɥɨɤɨɦɨɬɢɜɚ.  
ɋɨɡɞɚɧɢɟ� ɦɟɯɚɧɢɡɦɚ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɫɨɛɵɬɢɣ� ɢɡɛɚɜɥɹɟɬ� ɨɬ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɯɪɚɧɟɧɢɹ� ɢ� ɨɛɪɚɛɨɬɤɢ� ɝɪɨɦɨɡɞɤɢɯ 
ɦɚɫɫɢɜɨɜ� ɢɫɯɨɞɧɨɣ� ɬɟɥɟɦɟɬɪɢɢ, ɱɬɨ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɫɢɫɬɟɦɵ� ɜ� ɱɚɫɬɢ� ɚɧɚɥɢɡɚ� ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ. Ⱦɚɧɧɵɣ 
ɩɨɞɯɨɞ�ɤɨɪɟɧɧɵɦ�ɨɛɪɚɡɨɦ�ɦɟɧɹɟɬ�ɩɪɢɧɰɢɩɵ�ɭɱɟɬɚ�ɫɨɛɵɬɢɣ, ɚɧɚɥɢɡɚ�ɢ�ɩɨ-
ɢɫɤɚ�ɩɪɨɛɥɟɦɧɵɯ / ɭɡɤɢɯ�ɦɟɫɬ�ɜ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɟ. Ɍɚɤ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɫɨɛɵɬɢɟ «ɩɨɥɭɪɟɣɫ (ɨɫɚɠɢɜɚɧɢɟ� ɝɪɭɩɩɵ� ɜɚɝɨɧɨɜ)», ɡɚɧɢɦɚɸɳɟɟ� ɩɨɪɹɞɤɚ   
14 ɦɢɧɭɬ, ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɫɢɫɬɟɦ�ɬɟɥɟɦɟɬɪɢɢ – ɷɬɨ 840 ɡɚɩɢ-
ɫɟɣ�ɩɨ�ɢɡɦɟɧɟɧɢɸ� ɫɤɨɪɨɫɬɢ�ɢ�ɩɪɨɛɟɝɚ. ȼ�ɧɨɜɨɣ�ɧɨɬɚɰɢɢ�í�ɷɬɨ�ɜɫɟɝɨ�ɥɢɲɶ 
ɨɞɧɚ� ɡɚɩɢɫɶ, ɫɨɞɟɪɠɚɳɚɹ� ɨɫɧɨɜɧɵɟ� ɩɚɪɚɦɟɬɪɵ� ɩɨɥɭɪɟɣɫɚ (ɜɪɟɦɹ� ɢ� ɦɟɫɬɨ 
ɧɚɱɚɥɚ�ɞɜɢɠɟɧɢɹ), ɩɚɪɚɦɟɬɪɵ�ɬɪɚɟɤɬɨɪɢɢ (ɩɟɪɟɱɟɧɶ�ɩɭɬɟɣ�ɢ�ɫɬɪɟɥɨɤ�ɫ�ɨɩɪɟ-
ɞɟɥɟɧɢɟɦ�ɜɪɟɦɟɧɢ� ɡɚɧɹɬɢɹ, ɩɪɨɫɬɨɹ�ɧɚ� ɤɚɠɞɨɦ� ɷɥɟɦɟɧɬɟ, ɫɪɟɞɧɹɹ� ɢɥɢ� ɬɟɯ-
ɧɢɱɟɫɤɚɹ�ɫɤɨɪɨɫɬɢ). 
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ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɦɟɬɨɞɨɥɨɝɢɢ�ɨɰɟɧɤɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɡɧɚɱɢɦɵɯ�ɫɨɛɵɬɢɣ 
ɢ� ɩɪɢɦɟɧɟɧɢɟ� ɜɵɛɨɪɤɢ� ɩɨ� ɡɚɞɚɜɚɟɦɵɦ� ɨɛɴɟɤɬɚɦ� ɢ� ɡɨɧɚɦ� ɩɨɡɜɨɥɹɟɬ� ɛɟɡ 
ɛɨɥɶɲɢɯ�ɡɚɬɪɚɬ�ɮɨɪɦɢɪɨɜɚɬɶ�ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ�ɢ�ɩɪɢɝɨɞɧɵɟ�ɞɥɹ�ɚɧɚɥɢɡɚ 
ɦɚɫɫɢɜɵ� ɞɚɧɧɵɯ� ɡɚ� ɞɥɢɬɟɥɶɧɵɟ� ɩɟɪɢɨɞɵ (ɦɟɫɹɰ, ɤɜɚɪɬɚɥ, ɝɨɞ). ɇɚɩɪɢɦɟɪ, 
ɢɫɯɨɞɧɵɣ�ɦɚɫɫɢɜ�ɞɚɧɧɵɯ�ɬɟɥɟɦɟɬɪɢɢ�ɡɚ�ɝɨɞ�í�ɷɬɨ�ɛɨɥɟɟ 600000 ɨɫɬɚɧɨɜɨɤ�ɢ 
ɬɪɨɝɚɧɢɣ� ɥɨɤɨɦɨɬɢɜɚ, ɢ� ɚɧɚɥɢɡ� ɬɚɤɨɣ� ɢɧɮɨɪɦɚɰɢɢ� ɧɚ� ɩɪɟɞɦɟɬ� ɜɵɹɜɥɟɧɢɹ 
ɭɡɤɢɯ�ɦɟɫɬ – ɛɟɫɩɟɪɫɩɟɤɬɢɜɧɚɹ�ɡɚɞɚɱɚ. 

ɉɟɪɜɨɨɱɟɪɟɞɧɨɣ�ɩɪɨɛɥɟɦɨɣ, ɬɪɟɛɭɸɳɟɣ�ɛɟɡɨɬɥɚɝɚɬɟɥɶɧɨɝɨ�ɪɟɲɟɧɢɹ�ɞɥɹ 
ɤɪɭɩɧɵɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɨɩɟɪɚɬɨɪɨɜ, ɹɜɥɹɟɬɫɹ�ɮɨɪɦɢɪɨ-
ɜɚɧɢɟ� ɤɥɸɱɟɜɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɨɰɟɧɤɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ. 
ɉɨɩɵɬɤɢ�ɨɰɟɧɢɜɚɬɶ�ɬɚɤɢɟ�ɫɪɟɞɧɢɟ�ɩɚɪɚɦɟɬɪɵ, ɤɚɤ�ɨɛɳɟɟ�ɜɪɟɦɹ�ɜ�ɞɜɢɠɟɧɢɢ, 
ɩɪɨɛɟɝ� ɡɚ� ɫɭɬɤɢ, ɩɪɨɫɬɨɣ, ɬɪɟɛɭɸɬ� ɨɩɪɟɞɟɥɺɧɧɨɝɨ� ɦɚɪɤɟɪɚ�ɧɨɪɦɚɬɢɜɚ� ɞɥɹ 
ɩɪɢɧɹɬɢɹ�ɪɟɲɟɧɢɹ�ɨɛ�ɭɪɨɜɧɟ�ɢɯ�ɤɚɱɟɫɬɜɚ. ɉɟɪɫɩɟɤɬɢɜɧɵɦ�ɜɚɪɢɚɧɬɨɦ�ɪɟɲɟ-
ɧɢɹ�ɡɚɞɚɱɢ�ɹɜɥɹɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɰɢɮɪɨɜɨɝɨ�ɞɜɨɣɧɢɤɚ�ɜɵɫɨɤɨɣ�ɞɟɬɚɥɢɡɚ-
ɰɢɢ�ɫ�ɜɵɩɨɥɧɟɧɢɟɦ�ɧɚ�ɟɝɨ�ɫɬɪɭɤɬɭɪɟ�ɢɦɢɬɚɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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INCREASE PROCESSING ABILITY OF INDUSTRIAL HUB  
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The practical opportunity of increase an overall performance of industrial railway sta-
tions is considered at introduction of system positioning and online-telemetry of locomo-
tives, using reper positioning with information interchange between onboard and other 
objects by devices in a mode of real time, that allows to form an adequate visual dynamic 
image of station with display of the current condition and place location of the rolling 
stock.   

ɉɨɥɭɱɟɧɨ 13.10.2023 

 
ISSN 2664-5025. ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ 

ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ. ȼɵɩ. 5. Ƚɨɦɟɥɶ, 2023 
 

ɍȾɄ 656.2 

П. В. КУРЕНКОВ 
Самарский государственный университет путей сообщения, г. Самара, 
А. В. АСТАФЬЕВ, В. В. ПРОЗОРОВ  
Российский университет транспорта (МИИТ), г. Москва 

 
ɂɋɌɈɊɂə�ȼȺɊɒȺȼɈ�ȼȿɇɋɄɈɃ�ɀȿɅȿɁɇɈɃ�ȾɈɊɈȽɂ 
ɂ�ȼȺɊɒȺȼɋɄɈȽɈ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈȽɈ�ɍɁɅȺ 

 
ɉɪɟɞɫɬɚɜɥɟɧ�ɢɫɬɨɪɢɱɟɫɤɢɣ�ɚɧɚɥɢɡ�ɩɨ�ɪɚɡɜɢɬɢɸ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɡɚɩɚɞɧɵɯ�ɨɛɥɚɫ-

ɬɟɣ� Ɋɨɫɫɢɣɫɤɨɣ� ɢɦɩɟɪɢɢ� ɩɨɫɥɟ� ɧɚɱɚɥɚ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɐɚɪɫɤɨɫɟɥɶɫɤɨɣ� ɞɨɪɨɝɢ, ɨɬ-
ɤɪɵɜɲɟɣ� ɲɢɪɨɤɢɟ� ɩɟɪɫɩɟɤɬɢɜɵ� ɷɮɮɟɤɬɢɜɧɨɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɢ�ɭɡɥɨɜ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɝɪɭɡɨɜ�ɢ�ɩɚɫɫɚɠɢɪɨɜ. 
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  ɉɟɪɜɚɹ� ɜ� Ɋɨɫɫɢɢ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ, ɬɨɪɠɟɫɬɜɟɧɧɨ� ɨɬɤɪɵɬɚɹ 30 ɨɤɬɹɛɪɹ 
1837 ɝ., ɫɨɟɞɢɧɢɥɚ�ɫɬɨɥɢɰɭ�ɫ�ɐɚɪɫɤɢɦ�ɋɟɥɨɦ, ɚ�ɜɫɤɨɪɟ�ɢ�ɫ�ɉɚɜɥɨɜɫɤɨɦ. Ɉɞ-
ɧɚɤɨ� ɨɬɤɪɵɬɢɟ�ɞɜɢɠɟɧɢɹ� ɩɨ�ɧɟɣ�ɧɟ� ɫɬɚɥɨ� ɫɢɝɧɚɥɨɦ�ɤ� ɛɭɪɧɨɦɭ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɨɦɭ�ɫɬɪɨɢɬɟɥɶɫɬɜɭ. ɐɚɪɫɤɨɫɟɥɶɫɤɚɹ�ɞɨɪɨɝɚ, ɫɬɪɨɢɜɲɚɹɫɹ�ɤɚɤ�ɨɩɵɬɧɵɣ 
ɨɛɴɟɤɬ, ɫɬɚɥɚ�ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ�ɩɪɟɠɞɟ�ɜɫɟɝɨ�ɜ�ɤɚɱɟɫɬɜɟ�ɚɬɬɪɚɤɰɢɨɧɚ�ɞɥɹ�ɩɟ-
ɬɟɪɛɭɪɝɫɤɨɣ�ɩɭɛɥɢɤɢ, ɬɨɝɞɚ�ɤɚɤ�ɧɚ�Ɂɚɩɚɞɟ�ɠɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ�ɜɨɡɜɨɞɢɥɢɫɶ�ɞɥɹ 
ɫɭɝɭɛɨ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ�ɤɨɦɦɟɪɱɟɫɤɢɯ� ɰɟɥɟɣ. Ⱦɨ� ɜɜɨɞɚ� ɜ� ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɞɜɭɯɩɭɬɧɨɣ�ɉɟɬɟɪɛɭɪɝɨ�Ɇɨɫɤɨɜɫɤɨɣ (ɇɢɤɨɥɚɟɜɫɤɨɣ) ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɞɟɣ-
ɫɬɜɢɬɟɥɶɧɨ� ɫɬɚɜɲɟɣ� ɨɫɧɨɜɨɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɟɬɢ� ɫɬɪɚɧɵ, ɨɫɬɚɜɚɥɨɫɶ 
ɞɨɥɝɢɯ 14 ɥɟɬ. 

ɇɨ�ɩɪɨɟɤɬɵ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɧɨɜɵɯ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɫɬɚɥɢ�ɩɨɹɜɥɹɬɶɫɹ�ɩɨɱ-
ɬɢ�ɫɪɚɡɭ�ɩɨɫɥɟ�ɨɬɤɪɵɬɢɹ�ɐɚɪɫɤɨɫɟɥɶɫɤɨɣ. Ƚɨɫɭɞɚɪɫɬɜɨ�ɧɟ�ɬɨɪɨɩɢɥɨɫɶ�ɫɬɪɨ-
ɢɬɶ�ɞɨɪɨɝɭ�ɡɚ�ɫɜɨɢ�ɞɟɧɶɝɢ,  ɬɳɚɬɟɥɶɧɨ�ɪɚɫɫɦɚɬɪɢɜɚɹ�ɩɪɨɟɤɬɵ,  ɬɚɤ�ɤɚɤ�ɫɪɟɞɢ 
ɱɢɧɨɜɧɢɤɨɜ�ɛɵɥɨ�ɦɧɨɝɨ�ɩɪɨɬɢɜɧɢɤɨɜ�ɬɚɤɨɝɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɧɨ�ɧɚ�ɩɨɫɬɪɨɣɤɭ 
ɞɨɪɨɝ� ɡɚ� ɫɱɟɬ� ɱɚɫɬɧɵɯ� ɮɢɧɚɧɫɨɜɵɯ� ɫɪɟɞɫɬɜ� ɪɚɡɪɟɲɟɧɢɟ� ɞɚɜɚɥɨ. 1 ɚɩɪɟɥɹ 
1848 ɝ. ɧɚɱɚɥɨɫɶ�ɞɜɢɠɟɧɢɟ�ɩɨɟɡɞɨɜ�ɩɨ�ɜɬɨɪɨɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɦɚɝɢɫɬɪɚɥɢ 
Ɋɨɫɫɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ, ɩɟɪɜɨɣ�ɜ�ɐɚɪɫɬɜɟ�ɉɨɥɶɫɤɨɦ�ɢ�ɧɟɡɚɫɥɭɠɟɧɧɨ�ɡɚɛɵɬɨɣ 
ɢɫɬɨɪɢɟɣ�ȼɚɪɲɚɜɨ�ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ. ȼ�ɭɱɟɛɧɢɤɟ «ɂɫɬɨɪɢɹ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ» Ⱥ. ȼ. Ƚɚɣɞɚɦɚɤɢɧɚ� ɷɬɨɦɭ� ɫɨɛɵɬɢɸ� ɩɨɫɜɹɳɺɧ 
ɥɢɲɶ�ɨɞɢɧ�ɚɛɡɚɰ:  «ȼ 1848 ɝ.  ɛɵɥ�ɜɜɟɞɺɧ�ɜ�ɫɬɪɨɣ�ɞɟɣɫɬɜɭɸɳɢɣ�ɭɱɚɫɬɨɤ�ɠɟ-
ɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɩɪɨɬɹɠɺɧɧɨɫɬɶɸ 308 ɤɦ�ɨɬ�ȼɚɪɲɚɜɵ�ɞɨ�ɚɜɫɬɪɢɣɫɤɨɣ�ɝɪɚɧɢ-
ɰɵ. ɗɬɨɬ�ɭɱɚɫɬɨɤ�ɫ�ɭɱɺɬɨɦ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ�ɝɪɚɧɢɰ�ɬɨɝɨ�ɜɪɟɦɟɧɢ�ɩɪɨɯɨɞɢɥ 
ɩɨ�ɬɟɪɪɢɬɨɪɢɢ�Ɋɨɫɫɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ. ȼ�ɢɬɨɝɟ� ɨɛɳɚɹ� ɞɥɢɧɚ� ɪɨɫɫɢɣɫɤɢɯ�ɠɟ-
ɥɟɡɧɵɯ� ɞɨɪɨɝ� ɫɨɫɬɚɜɢɥɚ� ɜ� ɫɟɪɟɞɢɧɟ XIX ɜ. ɨɤɨɥɨ 1000 ɤɦ». ȼ� ɲɤɨɥɶɧɵɯ 
ɭɱɟɛɧɢɤɚɯ�ɜɨɨɛɳɟ�ɧɢɝɞɟ�ɧɟɬ�ɭɩɨɦɢɧɚɧɢɹ�ɨɛ�ɷɬɨɣ�ɞɨɪɨɝɟ, ɤɨɪɨɬɤɚɹ�ɫɩɪɚɜɤɚ 
ɟɫɬɶ� ɥɢɲɶ� ɜɨ� ɜɬɨɪɨɦ� ɬɨɦɟ «ɉɨɥɧɨɝɨ� ɤɭɪɫɚ�ɢɫɬɨɪɢɢ�Ɋɨɫɫɢɢ� ɞɥɹ� ɭɱɢɬɟɥɟɣ»   
ȿ.  ɘ.  ɋɩɢɰɵɧɚ.  Ɇɟɠɞɭ�ɬɟɦ�ɷɬɚ�ɞɨɪɨɝɚ�ɡɚɫɥɭɠɢɜɚɟɬ�ɜɧɢɦɚɧɢɹ�ɯɨɬɹ�ɛɵ�ɩɨ-
ɬɨɦɭ, ɱɬɨ�ɨɧɚ�ɜɫɺ�ɬɚɤɢ�ɛɵɥɚ�ɨɞɧɨɣ�ɢɡ�ɩɟɪɜɵɯ. 

ɉɪɨɟɤɬ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɥɢɧɢɢ, ɤɨɬɨɪɚɹ�ɞɨɥɠɧɚ�ɛɵɥɚ�ɫɨɟɞɢɧɢɬɶ «Ɋɭɫɫɤɭɸ 
ɉɨɥɶɲɭ» ɫ «Ⱥɜɫɬɪɢɣɫɤɨɣ» ɢ «ɉɪɭɫɫɤɨɣ», ɩɨɹɜɢɥɫɹ�ɟɳɺ�ɜ 1835 ɝ. ɉɪɟɞɫɬɚɜɥɹɥ 
ɩɪɨɟɤɬ�ɛɚɧɤɢɪ�Ƚɟɧɪɢɯ�Ʌɭɛɟɧɫɤɢɣ, ɚ�ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɦ�ɢ� ɝɥɚɜɧɵɦ�ɢɧɠɟɧɟɪɨɦ 
ɩɪɨɟɤɬɚ�ɛɵɥ�ɋɬɚɧɢɫɥɚɜ�ȼɵɫɨɰɤɢɣ (1805–1868) (ɪɢɫɭɧɨɤ 1) í�ɛɭɞɭɳɢɣ�ɝɥɚɜɧɵɣ 
ɢɧɫɩɟɤɬɨɪ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɐɚɪɫɬɜɚ�ɉɨɥɶɫɤɨɝɨ. ɑɟɪɟɡ�ɬɪɢ�ɝɨɞɚ�ɩɨ�ɢɧɢɰɢɚɬɢɜɟ 
ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ�ɉɟɬɪɚ�ɒɬɚɣɧɤɟɥɥɟɪɚ�ɛɵɥɨ�ɭɱɪɟɠɞɟɧɨ�ɚɤɰɢɨɧɟɪɧɨɟ�ɨɛɳɟɫɬɜɨ 
ȼɚɪɲɚɜɨ-ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ, ɚ�ɟɳɺ�ɱɟɪɟɡ�ɞɜɚ�ɝɨɞɚ, ɜ 1840 ɝɨɞɭ, ɧɚɱɚɥɨɫɶ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ�ɧɚ�ɭɱɚɫɬɤɟ�ȼɚɪɲɚɜɚ –�ɋɤɟɪɧɟɜɢғɰɟ. 

 

Ʌɢɧɢɹ�ɨɬ�ȼɚɪɲɚɜɵ�ɞɨ�ɫɬɚɧɰɢɢ�Ƚɪɚɧɢɰɚ (ɧɵɧɟ�ɋɨɫɧyɜɟɰ�Ɇɚɱɤɢ) ɜ�ɝɨɪɨɞɟ 
ɋɨɫɧyɜɟɰ�ɞɨɥɠɧɚ�ɛɵɥɚ�ɫɨɟɞɢɧɹɬɶɫɹ�ɫɨ�ɫɬɪɨɹɳɟɣɫɹ�ɬɨɝɞɚ�ɚɜɫɬɪɢɣɫɤɨɣ�ɋɟɜɟɪ-
ɧɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ�ɦɟɠɞɭ�ȼɟɧɨɣ�ɢ�Ʉɪɚɤɨɜɨɦ, ɩɨɷɬɨɦɭ�ɞɥɹ�ɛɟɫɩɪɟɩɹɬɫɬ-
ɜɟɧɧɨɝɨ� ɫɨɨɛɳɟɧɢɹ� ɛɵɥɚ� ɩɪɢɧɹɬɚ� ɟɜɪɨɩɟɣɫɤɚɹ� ɲɢɪɢɧɚ� ɤɨɥɟɢ – 1435 ɦɦ, 
ɬɚɤɢɦ�ɨɛɪɚɡɨɦ�ȼɚɪɲɚɜɫɤɨ�ȼɟɧɫɤɚɹ�ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ�ɛɵɥɚ�ɨɛɨɫɨɛɥɟɧɧɨɣ�ɫɢɫ-



137 
 

ɬɟɦɨɣ� ɜ� ɫɬɪɭɤɬɭɪɟ� ɪɨɫɫɢɣɫɤɢɯ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝ. ɉɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ� ɛɵɥɨ 
ɧɟɩɨɧɹɬɧɨ, ɛɭɞɟɬ�ɥɢ�ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ�ɧɚ�ɤɨɧɧɨɣ�ɢɥɢ�ɧɚ�ɩɚɪɨɜɨɣ�ɬɹɝɟ, ɢ�ɨɤɨɧ-
ɱɚɬɟɥɶɧɵɣ�ɜɵɛɨɪ�ɜ�ɩɨɥɶɡɭ�ɩɨɫɥɟɞɧɟɣ�ɛɵɥ�ɫɞɟɥɚɧ�ɬɨɥɶɤɨ�ɩɨɫɥɟ�ɧɚɱɚɥɚ�ɫɬɪɨɢ-
ɬɟɥɶɫɬɜɚ. ɀɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ�ɫɬɪɨɢɥɚɫɶ�ɨɞɧɨɩɭɬɧɨɣ, ɨɞɧɚɤɨ�ɡɟɦɥɹɧɨɟ�ɩɨɥɨɬɧɨ�ɢ 
ɢɫɤɭɫɫɬɜɟɧɧɵɟ� ɫɨɨɪɭɠɟɧɢɹ� ɜɨɡɜɨɞɢɥɢɫɶ� ɫɪɚɡɭ� ɩɨɞ� ɩɟɪɫɩɟɤɬɢɜɧɵɣ� ɜɬɨɪɨɣ 
ɩɭɬɶ, ɤɨɬɨɪɵɣ�ɛɵɥ�ɭɥɨɠɟɧ�ɜ 1872–1881 ɝɝ. 

ȼ� ɧɨɹɛɪɟ 1841 ɝ. ɪɚɛɨɬɵ� ɛɵɥɢ� ɩɪɢɨɫɬɚɧɨɜɥɟɧɵ, ɜ� ɦɚɟ� ɫɥɟɞɭɸɳɟɝɨ� ɝɨɞɚ 
ɚɤɰɢɨɧɟɪɧɨɟ�ɨɛɳɟɫɬɜɨ�ȼɚɪɲɚɜɨ�ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɨɛɚɧɤɪɨɬɢɥɨɫɶ, ɚ 
ɟɳɺ� ɝɨɞ� ɫɩɭɫɬɹ, ɜ�ɢɸɥɟ 1843 ɝ., ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɩɪɨɞɨɥɠɢɥɨɫɶ, ɭɠɟ�ɮɢɧɚɧɫɢ-
ɪɭɟɦɨɟ�ɋɫɭɞɧɵɦ�ɛɚɧɤɨɦ�Ɋɨɫɫɢɣɫɤɨɣ�ɂɦɩɟɪɢɢ. Ɋɭɤɨɜɨɞɢɬɟɥɟɦ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɛɵɥ�ɧɚɡɧɚɱɟɧ�ɢɧɠɟɧɟɪ�ɝɟɧɟɪɚɥ�ɗɞɭɚɪɞ�Ƚɟɪɫɬɮɟɥɶɞ (1798–1878) (ɪɢɫɭɧɨɤ 2).  
  

 
Ɋɢɫɭɧɨɤ 1 – ɋ. ȼɵɫɨɰɤɢɣ                     Ɋɢɫɭɧɨɤ 2 – ɗ. Ƚɟɪɫɬɮɟɥɶɞ 

28 ɧɨɹɛɪɹ 1844 ɝ. ɩɟɪɜɵɣ� ɩɨɟɡɞ� ɫ� ɧɚɦɟɫɬɧɢɤɨɦ� ɐɚɪɫɬɜɚ� ɉɨɥɶɫɤɨɝɨ, 
ɋɜɟɬɥɟɣɲɢɦ�ɤɧɹɡɟɦ�ȼɚɪɲɚɜɫɤɢɦ, ɝɟɧɟɪɚɥɨɦ�ɮɟɥɶɞɦɚɪɲɚɥɨɦ�ɂɜɚɧɨɦ�ɉɚɫ-
ɤɟɜɢɱɟɦ�ɩɪɨɫɥɟɞɨɜɚɥ�ɞɨ�ɜɚɪɲɚɜɫɤɨɝɨ�ɩɪɟɞɦɟɫɬɶɹ�ɉɪɭғɲɤɨɜɚ, Ⱦɨɪɨɝɚ�ɡɚɧɹɥɚ 
26 ɦɢɧɭɬ. 

ɋ 15 ɢɸɧɹ 1845 ɝ. ɛɵɥɨ�ɨɬɤɪɵɬɨ�ɪɟɝɭɥɹɪɧɨɟ�ɫɨɨɛɳɟɧɢɟ�ɦɟɠɞɭ�ȼɚɪɲɚɜɨɣ 
ɢ�Ƚɪɨɞɢɡɫɤɨɦ�Ɇɚɡɨɜɟɰɤɢɦ, 1 ɨɤɬɹɛɪɹ� ɬɨɝɨ�ɠɟ� ɝɨɞɚ�ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ, ɧɚɤɨ-
ɧɟɰ, ɞɨɫɬɢɝɥɚ�ɋɤɟɪɧɟɜɢɰɟ, ɚ 13 ɚɩɪɟɥɹ 1848 ɝ. ɧɚ�ɫɬɚɧɰɢɢ�Ƚɪɚɧɢɰɚ�ɫɨɟɞɢɧɢ-
ɥɚɫɶ�ɫ�ɚɜɫɬɪɢɣɫɤɨɣ�Ʉɪɚɤɨɜɫɤɨ�ȼɟɪɯɧɟɫɢɥɟɡɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ (ɱɚɫɬɶɸ 
ɟɳɺ�ɧɟ�ɞɨɫɬɪɨɟɧɧɨɣ�ɋɟɜɟɪɧɨɣ�ɞɨɪɨɝɢ), ɨɛɟɫɩɟɱɢɜ�ɩɪɹɦɨɟ�ɫɨɨɛɳɟɧɢɟ�ɦɟɠɞɭ 
ɪɭɫɫɤɨɣ� ȼɚɪɲɚɜɨɣ, ɚɜɫɬɪɢɣɫɤɢɦ� Ʉɪɚɤɨɜɨɦ� ɢ� ɩɪɭɫɫɤɢɦ� ȼɪɨɰɥɚɜɨɦ. ȼ� ɬɨɦ 
ɠɟ�ɝɨɞɭ�ɫɬɚɥɨ�ɜɨɡɦɨɠɧɨ�ɫɨɨɛɳɟɧɢɟ�ɫ�ȼɟɧɨɣ�ɬɪɚɧɡɢɬɨɦ�ɱɟɪɟɡ�ɉɪɭɫɫɢɸ, ɚ�ɫ 
1856 ɝ. – ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ�ɩɨ�ɚɜɫɬɪɢɣɫɤɨɣ�ɬɟɪɪɢɬɨɪɢɢ (ɪɢɫɭɧɨɤ 3). 
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Ɋɢɫɭɧɨɤ 3 – ȼɵɯɨɞ�ɢɡ�ȼɚɪɲɚɜɵ�ɧɚ�Ⱥɜɫɬɪɢɸ 

Ⱦɨɪɨɝɚ�ɩɪɨɬɹɠɺɧɧɨɫɬɶɸ 308 ɜɺɪɫɬ (327,6 ɤɦ) ɢɦɟɥɚ 27 ɫɬɚɧɰɢɣ�ɢ�ɧɚɱɢ-
ɧɚɥɚɫɶ�ɫ�ȼɟɧɫɤɨɝɨ�ɜɨɤɡɚɥɚ�ɜ�ȼɚɪɲɚɜɟ. ȼɟɥɢɤɨɥɟɩɧɨɟ�ɡɞɚɧɢɟ�ɜ�ɫɬɢɥɟ�ɤɥɚɫ-
ɫɢɰɢɡɦɚ� ɛɵɥɨ� ɩɨɫɬɪɨɟɧɨ� ɧɚ� ɝɥɚɜɧɨɣ� ɭɥɢɰɟ� ɩɨɥɶɫɤɨɣ� ɫɬɨɥɢɰɵ – 
ɂɟɪɭɫɚɥɢɦɫɤɢɯ�Ⱥɥɥɟɹɯ – ɜ 1844–1845 ɝɝ. ɚɪɯɢɬɟɤɬɨɪɨɦ�ɢɬɚɥɶɹɧɫɤɨɝɨ�ɩɪɨ-
ɢɫɯɨɠɞɟɧɢɹ� ɗɧɪɢɤɨ� Ɇɚɪɤɨɧɢ (1792–1863). ȼɨɤɡɚɥ� ɜɤɥɸɱɚɥ� ɰɟɧɬɪɚɥɶɧɨɟ 
ɬɪɺɯɷɬɚɠɧɨɟ� ɡɞɚɧɢɟ, ɫɨɟɞɢɧɺɧɧɨɟ� ɮɥɢɝɟɥɹɦɢ� ɫ� ɞɜɭɦɹ 25-ɦɟɬɪɨɜɵɦɢ� ɛɚ-
ɲɟɧɤɚɦɢ, ɱɬɨ� ɞɨɥɠɧɨ� ɛɵɥɨ� ɧɚɩɨɦɢɧɚɬɶ� ɞɜɚ� ɩɚɪɨɜɨɡɚ. ȼɨɫɬɨɱɧɚɹ� ɛɚɲɧɹ 
ɛɵɥɚ�ɱɚɫɨɜɨɣ, ɚ�ɜ�ɡɚɩɚɞɧɨɣ�ɪɚɫɩɨɥɚɝɚɥɚɫɶ�ɫɬɚɧɰɢɹ�ɨɩɬɢɱɟɫɤɨɝɨ�ɬɟɥɟɝɪɚɮɚ 
�ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – ȼɟɧɫɤɢɣ�ɜɨɤɡɚɥ�ɜ�ȼɚɪɲɚɜɟ 

Ɉɩɬɢɱɟɫɤɢɣ�ɬɟɥɟɝɪɚɮ�ɛɵɥ�ɢ�ɧɚ�ɐɚɪɫɤɨɫɟɥɶɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ, ɢ�ɫ�ɟɝɨ 
ɩɨɦɨɳɶɸ�ɦɨɠɧɨ�ɛɵɥɨ�ɩɨɞɚɜɚɬɶ�ɫɢɝɧɚɥɵ�ɨɛ�ɨɫɬɚɧɨɜɤɟ�ɩɨɟɡɞɚ, ɨ�ɡɚɬɪɟɛɨɜɚɧɢɢ 
ɪɟɡɟɪɜɧɨɝɨ� ɥɨɤɨɦɨɬɢɜɚ� ɢ� ɪɟɡɟɪɜɧɨɝɨ� ɩɨɟɡɞɚ, ɧɨ� ɢɦɟɧɧɨ� ɧɚ� ȼɚɪɲɚɜɫɤɨ-
ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɜɩɟɪɜɵɟ�ɫɬɚɥɨ�ɜɨɡɦɨɠɧɨ�ɨɩɪɟɞɟɥɹɬɶ�ɟɳɺ�ɢ�ɧɚɩɪɚɜ-
ɥɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɚ, ɨɬɧɨɫɢɬɟɥɶɧɨ�ɤɨɬɨɪɨɝɨ�ɩɨɞɚɸɬɫɹ�ɫɢɝɧɚɥɵ. ɋɨɝɥɚɫɧɨ 
ɢɧɫɬɪɭɤɰɢɢ 1846 ɝ. ɩɪɢ� ɜɫɹɤɨɦ� ɬɟɥɟɝɪɚɮɟ� ɩɨɥɚɝɚɥɢɫɶ� ɞɜɚ� ɲɚɪɚ: ɠɺɥɬɵɣ� ɢ 
ɱɺɪɧɵɣ; ɠɺɥɬɵɣ – ɞɥɹ�ɫɢɝɧɚɥɨɜ�ɩɨ�ɧɚɩɪɚɜɥɟɧɢɸ�ɨɬ�ȼɚɪɲɚɜɵ�ɤ�Ʉɪɚɤɨɜɭ, ɱɺɪ-
ɧɵɣ – ɨɬ�Ʉɪɚɤɨɜɚ�ɤ�ȼɚɪɲɚɜɟ. ȼ�ɧɨɱɧɨɟ�ɜɪɟɦɹ�ɲɚɪɵ�ɡɚɦɟɧɹɥɢɫɶ�ɫɨɨɬɜɟɬɫɬɜɟɧ-
ɧɨ� ɠɺɥɬɵɦ� ɢ� ɤɪɚɫɧɵɦ� ɮɨɧɚɪɹɦɢ. ɋ� ɬɟɱɟɧɢɟɦ� ɜɪɟɦɟɧɢ� ɲɚɪɵ – ɞɭɛɨɜɵɟ 
ɛɨɱɨɧɤɢ – ɛɵɥɢ�ɡɚɦɟɧɟɧɵ�ɧɚ�ɛɨɥɶɲɢɟ�ɩɥɟɬɺɧɵɟ�ɤɨɪɡɢɧɵ, ɩɨɬɨɦ�ɧɚ�ɞɟɪɟɜɹɧ-
ɧɵɟ, ɚ�ɩɨɡɠɟ�ɢ�ɧɚ�ɦɟɬɚɥɥɢɱɟɫɤɢɟ�ɤɪɵɥɶɹ, ɧɚɩɨɦɢɧɚɜɲɢɟ�ɭɠɟ�ɩɪɢɜɵɱɧɵɣ�ɫɟ-
ɦɚɮɨɪ (ɪɢɫɭɧɨɤ 5). 

 
Ɋɢɫɭɧɨɤ 5 í�ɋɟɦɚɮɨɪɵ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ȼɚɪɲɚɜɵ 
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ȼɧɭɬɪɢ� ȼɟɧɫɤɨɝɨ� ɜɨɤɡɚɥɚ� ɛɵɥɢ� ɨɬɞɟɥɶɧɵɟ� ɩɨɦɟɳɟɧɢɹ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɜ 
ɬɪɺɯ� ɤɥɚɫɫɨɜ, ɧɨ� ɧɢ�ɨɞɧɨɝɨ�ɛɨɥɶɲɨɝɨ� ɡɚɥɚ, ɬɚɤ� ɱɬɨ� ɞɨɜɨɥɶɧɨ� ɫɤɨɪɨ� ɡɞɚɧɢɟ 
ɨɤɚɡɚɥɨɫɶ�ɫɥɢɲɤɨɦ�ɦɚɥɟɧɶɤɢɦ�ɞɥɹ�ɪɚɫɬɭɳɟɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. ɉɨɷɬɨɦɭ�ɜ 
1900 ɝ. ɪɹɞɨɦ�ɛɵɥ�ɩɨɫɬɪɨɟɧ�ɧɨɜɵɣ�ɡɚɥ�ɨɠɢɞɚɧɢɹ, ɢ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɢ�ɛɵɥɢ 
ɪɚɡɞɟɥɟɧɵ: ɫɬɚɪɵɣ�ɜɨɤɡɚɥ�ɨɛɫɥɭɠɢɜɚɥ�ɬɟɩɟɪɶ�ɩɚɫɫɚɠɢɪɨɜ�ɨɬɩɪɚɜɥɹɸɳɢɯɫɹ 
ɩɨɟɡɞɨɜ, ɚ�ɧɨɜɵɣ – ɩɪɢɛɵɜɚɸɳɢɯ. ȼ 1919 ɝ. ȼɟɧɫɤɢɣ�ɜɨɤɡɚɥ�ɩɨɥɭɱɢɥ�ɧɚɡɜɚ-
ɧɢɟ�Ƚɥɚɜɧɨɝɨ. 

ȼɨɤɡɚɥ� ɧɚ� ɜɬɨɪɨɣ� ɤɨɧɟɱɧɨɣ – Ƚɪɚɧɢɰɚ (ɧɵɧɟ�ɋɨɫɧɨɜɟɰ�Ɇɚɱɤɢ) – ɬɨɠɟ 
ɛɵɥ�ɫɩɪɨɟɤɬɢɪɨɜɚɧ�ɗɧɪɢɤɨ�Ɇɚɪɤɨɧɢ�ɢ�ɟɝɨ�ɭɱɟɧɢɤɨɦ�Ɍɟɨɮɢɥɨɦ�ɒɭɥɥɟɪɨɦ. 
Ɂɞɚɧɢɟ�ɧɟ�ɛɵɥɨ�ɬɚɤɢɦ�ɦɨɧɭɦɟɧɬɚɥɶɧɵɦ, ɨɞɧɚɤɨ, ɜ�ɨɬɥɢɱɢɟ�ɨɬ�ȼɟɧɫɤɨɝɨ�ɜɨ-
ɤɡɚɥɚ, ɫɨɯɪɚɧɢɥɨɫɶ�ɞɨ�ɧɚɲɢɯ�ɞɧɟɣ, ɯɨɬɹ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɥɚɱɟɜɧɨɦ�ɫɨɫɬɨɹɧɢɢ�ɢ 
ɞɥɹ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɧɟ�ɢɫɩɨɥɶɡɭɟɬɫɹ (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6 – ɇɟ�ɢɫɩɨɥɶɡɭɟɦɨɟ�ɡɞɚɧɢɟ�ɜɬɨɪɨɝɨ�ɜɨɤɡɚɥɚ�ȼɚɪɲɚɜɵ 

ȼ� ɩɟɪɜɵɣ� ɝɨɞ� ɪɚɛɨɬɵ (1845 ɝ.) ɩɨ� ȼɚɪɲɚɜɨ�ȼɟɧɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɟ 
ɛɵɥɨ�ɩɟɪɟɜɟɡɟɧɨ 14,3 ɬɵɫ. ɬɨɧɧ�ɝɪɭɡɨɜ�ɢ 143,6 ɬɵɫ. ɩɚɫɫɚɠɢɪɨɜ. ɉɨɞɜɢɠɧɨɣ 
ɫɨɫɬɚɜ�ɫɨɫɬɨɹɥ�ɢɡ�ɜɨɫɶɦɢ�ɩɚɪɨɜɨɡɨɜ (ɧɚ�ɞɪɨɜɚɯ), 58 ɩɚɫɫɚɠɢɪɫɤɢɯ�ɢ 62 ɝɪɭ-
ɡɨɜɵɯ� ɜɚɝɨɧɨɜ, ɚ� ɤ 1848 ɝ. ɱɢɫɥɨ� ɩɚɪɨɜɨɡɨɜ� ɞɨɫɬɢɝɥɨ 35, ɩɚɫɫɚɠɢɪɫɤɢɯ� ɢ 
ɝɪɭɡɨɜɵɯ�ɜɚɝɨɧɨɜ – 87 ɢ 312 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ 1913 ɝ. ɝɪɭɡɨɨɛɨɪɨɬ�ɩɨ�ȼɚɪ-
ɲɚɜɨ�ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ�ɫɨɫɬɚɜɢɥ 1,69 ɦɥɪɞ�ɬÂɤɦ, ɨɛɴɺɦ�ɩɚɫɫɚɠɢɪɨ-
ɩɟɪɟɜɨɡɨɤ – 13,3 ɦɥɧ� ɩɚɫɫɚɠɢɪɨɜ, ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ� ɫɨɫɬɨɹɥ� ɢɡ 469 
ɩɚɪɨɜɨɡɨɜ (ɧɚ�ɭɝɥɟ), 576 ɩɚɫɫɚɠɢɪɫɤɢɯ�ɢ 15 778 ɝɪɭɡɨɜɵɯ�ɜɚɝɨɧɨɜ. ȼɚɪɲɚɜɨ-
ȼɟɧɫɤɚɹ� ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ� ɛɵɥɚ� ɫɚɦɨɣ� ɩɪɢɛɵɥɶɧɨɣ�ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɨɣ� Ɋɨɫ-
ɫɢɣɫɤɨɣ�ɂɦɩɟɪɢɢ.  ɋ�ɦɨɦɟɧɬɚ�ɧɚɱɚɥɚ�ɞɜɢɠɟɧɢɹ�ɢ�ɞɨ 1901 ɝ.  ɧɚ�ɷɬɨɣ�ɞɨɪɨɝɟ 
ɷɤɫɩɥɭɚɬɢɪɨɜɚɥɢɫɶ� ɛɟɥɶɝɢɣɫɤɢɟ� ɢ� ɧɟɦɟɰɤɢɟ� ɩɚɪɨɜɨɡɵ, ɩɨɫɥɟ� ɧɚɱɚɥɨɫɶ� ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ�ɪɨɫɫɢɣɫɤɢɯ�ɩɚɪɨɜɨɡɨɜ, ɩɨɫɬɪɨɟɧɧɵɯ�ɫɩɟɰɢɚɥɶɧɨ�ɞɥɹ�ɪɚɛɨɬɵ�ɧɚ 
ɤɨɥɟɟ 1435 ɦɦ (ɪɢɫɭɧɨɤ 7). 
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       ȼɬɨɪɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ�ɜ�ɐɚɪɫɬɜɟ�ɉɨɥɶɫɤɨɦ�ɢ�ɱɟɬɜɺɪɬɨɣ�ɜ�Ɋɨɫɫɢɢ�ɫɬɚɥɚ 
ɉɟɬɟɪɛɭɪɝɨ�ȼɚɪɲɚɜɫɤɚɹ (1280 ɤɦ). ȿɺ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɧɚɱɚɜɲɟɟɫɹ� ɜ 1851 ɝ. 
ɩɨɞ� ɪɭɤɨɜɨɞɫɬɜɨɦ� ɗɞɭɚɪɞɚ� Ƚɟɪɫɬɮɟɥɶɞɚ (ɤ� ɬɨɦɭ� ɦɨɦɟɧɬɭ� ɭɠɟ� ɝɟɧɟɪɚɥɚ-
ɦɚɣɨɪɚ), ɛɵɥɨ�ɩɪɟɪɜɚɧɨ�Ʉɪɵɦɫɤɨɣ�ɜɨɣɧɨɣ�ɢ�ɡɚɜɟɪɲɢɥɨɫɶ�ɥɢɲɶ�ɜ 1862 ɝ. ɇɚ-
ɱɚɥɶɧɵɦ� ɩɭɧɤɬɨɦ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɛɵɥ� ȼɚɪɲɚɜɫɤɢɣ� ɜɨɤɡɚɥ� ɜ� ɋɚɧɤɬ-
ɉɟɬɟɪɛɭɪɝɟ, ɡɚɤɪɵɬɵɣ�ɜ 2001 ɝ. ɢ�ɢɫɩɨɥɶɡɭɸɳɢɣɫɹ�ɧɵɧɟ�ɤɚɤ�ɬɨɪɝɨɜɵɣ�ɰɟɧɬɪ, 
ɚ�ɤɨɧɟɱɧɵɦ – ɉɟɬɟɪɛɭɪɝɫɤɢɣ, ɧɵɧɟ�ȼɢɥɟɧɫɤɢɣ�ɜɨɤɡɚɥ�ɜ�ȼɚɪɲɚɜɟ.  

Ɍɪɟɬɶɟɣ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɨɣ� ɜ� ɐɚɪɫɬɜɟ� ɉɨɥɶɫɤɨɦ� ɫɬɚɥɚ� ȼɚɪɲɚɜɫɤɨ-
Ɍɟɪɟɫɩɨɥɶɫɤɚɹ (212 ɤɦ), ɩɨɫɬɪɨɟɧɧɚɹ� ɜ 1866–1867 ɝɝ. ɦɟɠɞɭ� ȼɚɪɲɚɜɨɣ� ɢ 
Ȼɪɟɫɬ�Ʌɢɬɨɜɫɤɨɦ,  ɤɭɞɚ� ɜ 1871  ɝ.  ɩɪɢɲɥɚ�ɠɟɥɟɡɧɚɹ� ɞɨɪɨɝɚ�ɢɡ�Ɇɨɫɤɜɵ.  ɇɚ-
ɱɚɥɶɧɵɦ� ɩɭɧɤɬɨɦ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ� ɛɵɥ� Ɍɟɪɟɫɩɨɥɶɫɤɢɣ, ɧɵɧɟ� ȼɨɫɬɨɱɧɵɣ 
ɜɨɤɡɚɥ�ɜ�ȼɚɪɲɚɜɟ. ɀɟɥɟɡɧɨɞɨɪɨɠɧɚɹ�ɫɟɬɶ�ɉɨɥɶɲɢ�ɫɥɨɠɢɥɚɫɶ�ɬɚɤ, ɱɬɨ�ɤ�ɡɚ-
ɩɚɞɭ�ɨɬ�ȼɚɪɲɚɜɵ�ɲɥɚ «ȼɢɞɟɧɤɚ» (ɜ�ɡɚɩɚɞɧɨɫɥɚɜɹɧɫɤɢɯ�ɹɡɵɤɚɯ�ȼɟɧɚ�ɧɚɡɵ-
ɜɚɟɬɫɹ�ȼɢɞɧɟɦ) ɫ�ɲɢɪɢɧɨɣ�ɤɨɥɟɢ 1435 ɦɦ, ɚ� ɤ�ɜɨɫɬɨɤɭ – ɠɟɥɟɡɧɵɟ�ɞɨɪɨɝɢ 
ɤɨɥɟɢ 1524 ɦɦ, ɱɬɨ� ɜɦɟɫɬɟ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɦɨɫɬɚ� ɱɟɪɟɡ 
ȼɢɫɥɭ�ɡɚɬɪɭɞɧɹɥɨ�ɩɟɪɟɜɨɡɤɢ. ȼ 1876 ɝ. ɛɵɥɚ�ɩɨɫɬɪɨɟɧɚ�ɨɤɪɭɠɧɚɹ�ɥɢɧɢɹ (ɧɚ 
ɤɨɧɧɨɣ�ɬɹɝɟ), ɫɨɟɞɢɧɢɜɲɚɹ� ɫɬɚɧɰɢɢ�Ɍɟɪɟɫɩɨɥɶɫɤɨɣ�ɢ�ɉɟɬɟɪɛɭɪɝɫɤɨɣ�ɞɨɪɨɝ 
ɧɚ�ɩɪɚɜɨɦ�ɛɟɪɟɝɭ�ȼɢɫɥɵ�ɫ�ȼɚɪɲɚɜɫɤɨ�ȼɢɥɟɧɫɤɨɣ�ɧɚ�ɥɟɜɨɦ�ɛɟɪɟɝɭ. ɉɟɪɟɝɪɭ-
ɡɨɱɧɨɣ�ɫɬɚɧɰɢɟɣ�ɛɵɥɚ�ȼɚɪɲɚɜɚ�Ɉɤɪɭɠɧɚɹ (ɧɵɧɟ�ȼɚɪɲɚɜɚ�Ɂɚɩɚɞɧɚɹ) ɪɹɞɨɦ 
ɫ�ȼɟɧɫɤɢɦ�ɜɨɤɡɚɥɨɦ. 

ȼ� ɧɵɧɟɲɧɟɦ� ɜɢɞɟ� ȼɚɪɲɚɜɫɤɢɣ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ� ɭɡɟɥ� ɫɥɨɠɢɥɫɹ� ɭɠɟ 
ɩɨɫɥɟ� ɉɟɪɜɨɣ� ɦɢɪɨɜɨɣ� ɜɨɣɧɵ, ɤɨɝɞɚ� ɩɨɥɶɫɤɢɟ� ɠɟɥɟɡɧɵɟ� ɞɨɪɨɝɢ� ɛɵɥɢ 
ɩɟɪɟɲɢɬɵ� ɧɚ� ɟɜɪɨɩɟɣɫɤɭɸ� ɤɨɥɟɸ� ɢ� ɧɚɱɚɥɨɫɶ� ɫɬɪɨɢɬɟɥɶɫɬɜɨ� ɩɨ� ɩɪɨɟɤɬɭ 
ɜɵɞɚɸɳɟɝɨɫɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɚ�ɩɭɬɟɣɰɚ, ɜɵɩɭɫɤɧɢɤɚ� ɉɟɬɟɪɛɭɪɝɫɤɨɝɨ 
ɢɧɫɬɢɬɭɬɚ� ɢɧɠɟɧɟɪɨɜ� ɩɭɬɟɣ� ɫɨɨɛɳɟɧɢɹ, ɩɪɨɮɟɫɫɨɪɚ� ȼɚɪɲɚɜɫɤɨɝɨ� ɩɨɥɢ-
ɬɟɯɧɢɱɟɫɤɨɝɨ�ɭɧɢɜɟɪɫɢɬɟɬɚ�Ⱥɥɟɤɫɚɧɞɪɚ�ȼɚɫɸɬɵɧɫɤɨɝɨ (1859–1944) (ɪɢɫɭ-
ɧɨɤ 8).  

ɉɪɨɟɤɬ� ɩɪɟɞɭɫɦɚɬɪɢɜɚɥ� ɫɨɟɞɢɧɟɧɢɟ� Ɍɟɪɟɫɩɨɥɶɫɤɨɝɨ� ɢ� ȼɟɧɫɤɨɝɨ� ɜɨɤɡɚ-
ɥɨɜ�ɧɚɩɪɹɦɭɸ, ɩɨ�ɧɨɜɨɦɭ�ɦɨɫɬɭ�ɱɟɪɟɡ�ȼɢɫɥɭ�ɢ�ɬɨɧɧɟɥɸ�ɩɨɞ�ɂɟɪɭɫɚɥɢɦɫɤɢ-
ɦɢ�Ⱥɥɥɟɹɦɢ (ɪɢɫɭɧɨɤ 9). 
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       Ɋɢɫɭɧɨɤ  8  í Ⱥ. ȼɚɫɸɬɵɧɫɤɢɣ 

ɋɨɨɪɭɠɟɧɢɟ� ȼɚɪɲɚɜɫɤɨɣ 
ɞɢɚɦɟɬɪɚɥɶɧɨɣ� ɥɢɧɢɢ� ɧɚɱɚɥɨɫɶ 
ɜ 1924  ɝ.  ɢ� ɛɵɥɨ� ɡɚɜɟɪɲɟɧɨ� ɜ 
1933 ɝ., ɩɪɢ� ɫɬɪɨɢɬɟɥɶɫɬɜɟ� ɛɵɥɨ 
ɫɧɟɫɟɧɨ� ɜɨɫɬɨɱɧɨɟ� ɤɪɵɥɨ� ȼɟɧ-
ɫɤɨɝɨ (ɬɨɝɞɚ�Ƚɥɚɜɧɨɝɨ) ɜɨɤɡɚɥɚ�ɫ 
ɱɚɫɨɜɨɣ� ɛɚɲɧɟɣ. ɗɬɨɬ� ɜɨɤɡɚɥ 
ɛɵɥ� ɭɧɢɱɬɨɠɟɧ� ɜ� ɝɨɞɵ� ȼɬɨɪɨɣ 
ɦɢɪɨɜɨɣ� ɜɨɣɧɵ (ɪɢɫɭɧɨɤ 10). 
Ⱥɪɯɢɬɟɤɬɭɪɧɵɣ� ɚɧɫɚɦɛɥɶ� ȼɚɪ-
ɲɚɜɨ�ȼɢɥɟɧɫɤɨɣ� ɠɟɥɟɡɧɨɣ� ɞɨ-
ɪɨɝɢ� ɧɟ� ɫɨɯɪɚɧɢɥɫɹ. ɉɨɫɥɟɞɧɟɟ 
ɨɫɬɚɜɚɜɲɟɟɫɹ� ɡɞɚɧɢɟ� ɦɚɫɬɟɪ-
ɫɤɢɯ� ɛɵɥɨ� ɪɚɡɪɭɲɟɧɨ� ɜ 2013 ɝ. 
ɇɵɧɟɲɧɢɣ�ɐɟɧɬɪɚɥɶɧɵɣ�ɜɨɤɡɚɥ 
ȼɚɪɲɚɜɵ�ɪɚɫɩɨɥɨɠɟɧ�ɩɪɢɦɟɪɧɨ 
ɧɚ� ɬɨɦ� ɠɟ� ɦɟɫɬɟ,  ɱɬɨ� ɢ� ɫɚɦɵɣ 

ɩɟɪɜɵɣ, ɚ�ɧɚ� ɫɨɫɟɞɧɟɣ�ɩɥɚɬɮɨɪɦɟ�ȼɚɪɲɚɜɚ�ɋɪɟɞɦɟɫɬɶɟ� ɭɫɬɚɧɨɜɥɟɧɚ�ɦɟɦɨ-
ɪɢɚɥɶɧɚɹ�ɞɨɫɤɚ�ɜ�ɩɚɦɹɬɶ�ɨ�ȼɟɧɫɤɨɦ�ɜɨɤɡɚɥɟ�ɢ�ɨɬɩɪɚɜɥɟɧɢɢ�ɫ�ɧɟɝɨ�ɜ 1845 ɝ. 
ɩɟɪɜɨɝɨ�ɩɨɟɡɞɚ�ɩɨ�ȼɚɪɲɚɜɨ�ȼɟɧɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ, – ɩɟɪɜɨɣ�ɜ�ɉɨɥɶɲɟ�ɢ 
ɜɬɨɪɨɣ�ɜ�Ɋɨɫɫɢɢ (ɪɢɫɭɧɨɤ 11). 

  

 
Ɋɢɫɭɧɨɤ  9 í�ɋɬɪɨɢɬɟɥɶɫɬɜɨ�ɬɭɧɧɟɥɹ�ɞɢɚɦɟɬɪɚɥɶɧɨɣ�ɥɢɧɢɢ�ɭ�Ƚɥɚɜɧɨɝɨ�ɜɨɤɡɚɥɚ, 1931 ɝ. 
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Ɋɢɫɭɧɨɤ 10 – Ɋɭɢɧɵ�ȼɟɧɫɤɨɝɨ�ɜɨɤɡɚɥɚ, 1940-ɟ�ɝɝ. 

 

 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ȼɚɪɲɚɜɨ�ȼɟɧɫɤɚɹ�ɠɟɥɟɡɧɚɹ�ɞɨɪɨɝɚ�ɢɦɟɟɬ�ɛɨɝɚɬɭɸ�ɢɫɬɨ-
ɪɢɸ�ɢ�ɜɧɟɫɥɚ�ɫɜɨɣ�ɜɤɥɚɞ�ɜ�ɪɚɡɜɢɬɢɟ�ɠɟɟɡɧɵɯ�ɞɨɪɨɝ�Ɋɨɫɫɢɣɫɤɨɣ�ɢɦɩɟɪɢɢ. 

 
ɋɉɂɋɈɄ  ɅɂɌȿɊȺɌɍɊɕ 
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ɉɊȿȾɉɈɋɕɅɄɂ�ȼɇȿȾɊȿɇɂə�ɆȺəɌɇɂɄɈȼɈȽɈ�Ⱦȼɂɀȿɇɂə 
ɉɊɂȽɈɊɈȾɇɕɏ�ɉɈȿɁȾɈȼ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɨɬɥɢɱɢɬɟɥɶɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɨɬɨɪɵɟ�ɞɨɥɠɧɚ�ɢɦɟɬɶ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɚɹ�ɫɬɚɧɰɢɹ, ɱɬɨɛɵ�ɩɪɨɜɨɞɢɬɶ�ɧɚ�ɟɟ�ɛɚɡɟ�ɨɪɝɚɧɢɡɚɰɢɸ�ɦɚɹɬɧɢɤɨɜɨɝɨ�ɞɜɢɠɟ-
ɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɧɚ� ɭɱɚɫɬɤɟ. ɍɤɚɡɵɜɚɸɬɫɹ� ɞɨɫɬɨɢɧɫɬɜɚ� ɢ� ɧɟɞɨɫɬɚɬɤɢ 
ɦɚɹɬɧɢɤɨɜɨɝɨ�ɞɜɢɠɟɧɢɹ, ɩɪɢɜɨɞɹɬɫɹ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɩɪɢɦɟɪɵ.  

http://korenev.org/index.php/ru/%202011-04-07-13-55-37/2011-04-07-14-09-17/170-odna-iz-pervykh-zheleznykh-dorog-rossii-zabytykh-istoriej-zh-d-transporta
http://korenev.org/index.php/ru/%202011-04-07-13-55-37/2011-04-07-14-09-17/170-odna-iz-pervykh-zheleznykh-dorog-rossii-zabytykh-istoriej-zh-d-transporta
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https://pl.wikipedia.org/wiki/Kolej_%C5%9Brednicowa_w_Warszawie


145 
 

ɉɪɢɝɨɪɨɞɧɵɟ� ɩɨɟɡɞɚ� ɜɵɩɨɥɧɹɸɬ� ɧɟɦɚɥɨɜɚɠɧɭɸ� ɬɪɚɧɫɩɨɪɬɧɭɸ� ɮɭɧɤ-
ɰɢɸ, ɫɨɟɞɢɧɹɹ�ɦɟɝɚɩɨɥɢɫɵ�ɢ�ɝɨɪɨɞɚ�ɫɩɭɬɧɢɤɢ, ɨɛɥɚɫɬɧɵɟ�ɰɟɧɬɪɵ�ɫ�ɩɟɪɢɮɟ-
ɪɢɣɧɵɦɢ�ɪɚɣɨɧɚɦɢ, ɬɟɦ�ɫɚɦɵɦ�ɩɨɦɨɝɚɹ�ɨɛɪɚɡɨɜɵɜɚɬɶ�ɬɪɚɧɫɩɨɪɬɧɵɟ�ɫɟɬɢ�ɢ 
ɚɝɥɨɦɟɪɚɰɢɢ. ɉɪɢɝɨɪɨɞɧɨɟ�ɫɨɨɛɳɟɧɢɟ�ɡɚ�ɩɨɫɥɟɞɧɟɟ 10 ɥɟɬ�ɩɪɟɬɟɪɩɟɥɨ�ɪɹɞ 
ɢɡɦɟɧɟɧɢɣ. Ɂɚ�ɷɬɢ�ɝɨɞɵ�ɨɛɧɨɜɢɥɫɹ�ɦɨɬɨɪɜɚɝɨɧɧɵɣ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɭɠɟ-
ɫɬɨɱɢɥɫɹ�ɤɨɧɬɪɨɥɶ� ɡɚ�ɛɟɡɛɢɥɟɬɧɵɦɢ�ɩɚɫɫɚɠɢɪɚɦɢ, ɩɨɫɬɪɨɟɧɵ�ɧɨɜɵɟ�ɩɚɫɫɚ-
ɠɢɪɫɤɢɟ� ɩɥɚɬɮɨɪɦɵ, ɩɪɨɢɡɨɲɥɨ� ɢɡɦɟɧɟɧɢɟ� ɬɚɪɢɮɧɵɯ� ɡɨɧ, ɜ� ɫɜɹɡɢ� ɫ 
ɢɡɦɟɧɟɧɢɟɦ� ɢ� ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟɦ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɪɚɡɪɚɛɨɬɚɧɵ� ɧɨɜɵɟ 
ɬɟɯɧɨɥɨɝɢɢ�ɨɪɝɚɧɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ.      

Ɉɫɧɨɜɚɬɟɥɟɦ�ɢɞɟɢ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɚɤɚ-
ɞɟɦɢɤɚ�ȼ. ɇ. Ɉɛɪɚɡɰɨɜɚ. ɂɦɟɧɧɨ�ɨɧ�ɜ 1930 ɝɨɞɭ�ɩɪɟɞɫɬɚɜɢɥ�ɧɚɭɱɧɵɟ�ɜɡɝɥɹ-
ɞɵ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɟɞɢɧɨɣ� ɪɟɥɶɫɨɜɨɣ� ɫɟɬɢ� ɋɋɋɊ� ɢ� ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ 
ɬɪɚɦɜɚɣɧɵɯ, ɜɧɭɬɪɢɡɚɜɨɞɫɤɢɯ�ɩɭɬɟɣ�ɫ�ɩɟɪɫɩɟɤɬɢɜɚɦɢ�ɪɚɡɜɢɬɢɹ�ɦɟɬɪɨɩɨɥɢ-
ɬɟɧɚ. ȼɨɩɪɨɫɚɦɢ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɟɪɟɜɨɡɨɤ�ɡɚɧɢɦɚɥɫɹ�ɩɪɨɮɟɫɫɨɪ�ɒɭɛɤɨ�ȼ. Ƚ., 
ɜ� ɬɪɭɞɚɯ� ɤɨɬɨɪɨɝɨ�ɢɫɫɥɟɞɨɜɚɥɢɫɶ�ɦɟɬɨɞɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ� ɫɢɫɬɟɦɵ�ɮɨɪɦɢɪɨ-
ɜɚɧɢɹ�ɬɚɪɢɮɨɜ�ɧɚ�ɩɪɢɝɨɪɨɞɧɵɟ�ɩɚɫɫɚɠɢɪɫɤɢɟ�ɩɟɪɟɜɨɡɤɢ. ɉɪɨɛɥɟɦɵ�ɨɪɝɚɧɢ-
ɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ�ɢ� ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɹ� ɜ� ɫɜɨɢɯ�ɪɚɛɨɬɚɯ 
ɨɫɜɟɳɚɥɢ�ɫɨɬɪɭɞɧɢɤɢ�ɤɚɮɟɞɪɵ «ɀɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɫɬɚɧɰɢɢ�ɢ�ɬɪɚɧɫɩɨɪɬɧɵɟ 
ɭɡɥɵ»  ɊɍɌ�ɘ.  Ɉ.  ɉɚɡɨɣɫɤɢɣ,  Ɇ.  ɘ.  ɋɚɜɟɥɶɟɜ,  Ⱥ.  Ⱥ.  ɋɢɞɪɚɤɨɜ.  Ⱥɧɚɥɢɡɨɦ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɩɨɞɯɨɞɨɜ� ɤ� ɤɥɚɫɫɢɮɢɤɚɰɢɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɨɟɡɞɨɜ� ɜ� ɩɪɢɝɨ-
ɪɨɞɧɨɦ�ɢ�ɪɟɝɢɨɧɚɥɶɧɨɦ�ɫɨɨɛɳɟɧɢɢ�ɡɚɧɢɦɚɥɢɫɶ�ɋ.  ɉ.  ȼɚɤɭɥɟɧɤɨ,  Ⱥ.  ȼ.  Ʉɨ-
ɥɢɧ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ� ɧɚ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɚɯ� ɩɪɨɜɨɞɢ-
ɥɨɫɶ  ȼ. Ƚ. ɋɚɧɤɨɜɵɦ�ɢ�ɋ. Ⱥ. Ɇɨɪɨɡɨɜɵɦ.  

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɯɚɪɚɤɬɟɪɚ�ɢ�ɧɚɩɪɚɜɥɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɜ�ɪɚɛɨɱɢɟ�ɢ 
ɜɵɯɨɞɧɵɟ�ɞɧɢ�ɨɩɪɟɞɟɥɹɸɬɫɹ�ɪɚɡɥɢɱɧɵɟ�ɜɚɪɢɚɧɬɵ�ɝɪɚɮɢɤɚ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ: 
ɩɚɪɚɥɥɟɥɶɧɵɣ, ɡɨɧɧɵɣ� ɩɚɪɚɥɥɟɥɶɧɵɣ, ɡɨɧɧɵɣ� ɩɚɪɚɥɥɟɥɶɧɵɣ� ɝɪɚɮɢɤ� ɫ� ɱɟɪɟ-
ɞɨɜɚɧɢɟɦ� ɨɫɬɚɧɨɜɨɤ, ɡɨɧɧɵɣ� ɧɟɩɚɪɚɥɥɟɥɶɧɵɣ� ɝɪɚɮɢɤ, ɦɚɹɬɧɢɤɨɜɵɣ� ɢ� ɞɪ.       
ȼ� ɫɢɥɭ�ɢɡɦɟɧɟɧɢɣ, ɤɨɬɨɪɵɟ� ɩɪɨɢɡɨɲɥɢ� ɧɚ�ɩɨɫɥɟɞɧɢɟ�ɞɟɫɹɬɢɥɟɬɢɹ� ɜ� ɫɮɟɪɟ 
ɩɪɢɝɨɪɨɞɧɨɝɨ� ɞɜɢɠɟɧɢɹ� ɢ� ɩɨɜɵɲɟɧɢɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɦɨ-
ɬɨɪɜɚɝɨɧɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɢɞɟɹ� ɜɧɟɞɪɟɧɢɹ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɝɪɚɮɢɤɚ 
ɞɜɢɠɟɧɢɹ�ɩɪɢɝɨɪɨɞɧɵɯ�ɫɬɚɧɨɜɢɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ. ȼɨ�ɦɧɨɝɢɯ�ɪɚɛɨɬɚɯ�ɨɫɜɟɳɟ-
ɧɵ�ɞɨɫɬɨɢɧɫɬɜɚ�ɢ�ɧɟɞɨɫɬɚɬɤɢ�ɞɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ; ɨɩɢɫɚɧɵ�ɩɪɟɞɩɨɫɵɥɤɢ�ɞɥɹ 
ɟɟ�ɩɪɢɦɟɧɟɧɢɹ, ɩɪɢɜɟɞɟɧɵ�ɭɞɚɱɧɵɟ�ɩɪɢɦɟɪɵ�ɜɧɟɞɪɟɧɢɹ. 

Ɇɚɹɬɧɢɤɨɜɨɟ�ɞɜɢɠɟɧɢɟ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ�ɩɨɞɪɚɡɭɦɟɜɚɟɬ�ɩɨɞ� ɫɨɛɨɣ 
ɪɢɬɦɢɱɧɨɟ�ɞɜɢɠɟɧɢɟ�ɫɨɫɬɚɜɨɜ�ɫ�ɫɨɤɪɚɳɟɧɢɟɦ�ɩɥɟɱɚ�ɨɛɨɪɨɬɚ�ɩɨɟɡɞɚ�ɞɨ�ɝɨ-
ɥɨɜɧɨɣ� ɫɬɚɧɰɢɢ� ɫ� ɭɱɟɬɨɦ� ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ�ɩɪɢɛɵɬɢɹ� ɩɨɟɡɞɨɜ� ɫ�ɧɟɫɤɨɥɶɤɢɯ 
ɧɚɩɪɚɜɥɟɧɢɣ�ɢ�ɩɟɪɟɫɚɞɤɨɣ�ɩɚɫɫɚɠɢɪɨɜ. Ɇɚɹɬɧɢɤɨɜɨɟ�ɞɜɢɠɟɧɢɟ�ɦɨɠɟɬ�ɛɵɬɶ 
ɨɪɝɚɧɢɡɨɜɚɧɨ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɥɢɧɢɹɯ, ɩɪɨɯɨɞɹɳɢɯ� ɱɟɪɟɡ� ɝɭɫɬɨɧɚɫɟ-
ɥɺɧɧɵɟ� ɪɚɣɨɧɵ� ɫ� ɯɚɪɚɤɬɟɪɧɵɦ� ɢɡɦɟɧɟɧɢɟɦ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. ɉɪɢ� ɷɬɨɦ 
ɝɨɥɨɜɧɚɹ� ɫɬɚɧɰɢɹ�Ɇ� ɫɤɜɨɡɧɨɝɨ� ɬɢɩɚ (ɪɢɫɭɧɨɤ 1) ɨɛɫɥɭɠɢɜɚɟɬ� ɞɜɚ� ɢ� ɛɨɥɟɟ 
ɭɱɚɫɬɤɚ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ.  
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Ɋɢɫɭɧɨɤ 1 – ɋɯɟɦɵ�ɪɚɫɩɨ-
ɥɨɠɟɧɢɹ�ɝɨɥɨɜɧɵɯ�ɫɬɚɧɰɢɣ 
ɩɪɢ�ɦɚɹɬɧɢɤɨɜɨɦ�ɞɜɢɠɟɧɢɢ: 

а�í�ɭɱɚɫɬɨɤ�ɛɟɡ�ɦɚɹɬɧɢɤɨɜɨɝɨ 
ɞɜɢɠɟɧɢɹ; б�í�ɝɨɥɨɜɧɚɹ�ɫɬɚɧɰɢɹ 
ɪɚɜɧɨɭɞɚɥɟɧɚ�ɢ�ɞɜɢɠɟɧɢɟ�ɩɨɟɡɞɨɜ 
ɢɦɟɟɬ�ɨɞɢɧɚɤɨɜɭɸ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ; 
в�í�ɝɨɥɨɜɧɚɹ�ɫɬɚɧɰɢɹ�ɪɚɜɧɨɭɞɚɥɟ-
ɧɚ�ɢ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɪɚɡɧɚɹ�ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ; г í 

ɝɨɥɨɜɧɚɹ�ɫɬɚɧɰɢɹ�ɧɚɯɨɞɢɬɫɹ�ɚɫɫɢ-
ɦɟɬɪɢɱɧɨ, ɧɚ�ɭɱɚɫɬɤɟ�ɪɚɡɧɚɹ�ɢɧ-
ɬɟɧɫɢɜɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ; д 
í�ɧɚ�ɭɱɚɫɬɤɟ�ɢɦɟɟɬɫɹ�ɧɟɫɤɨɥɶɤɨ 

ɝɨɥɨɜɧɵɯ�ɫɬɚɧɰɢɣ 

ɉɪɢɝɨɪɨɞɧɵɟ� ɩɨɟɡɞɚ, ɩɪɢɛɵɜɚɸɳɢɟ� ɧɚ 
ɝɨɥɨɜɧɭɸ� ɫɬɚɧɰɢɸ, ɨɛɨɪɚɱɢɜɚɸɬɫɹ, ɩɪɢ 
ɷɬɨɦ� ɩɚɫɫɚɠɢɪɵ, ɫɥɟɞɭɸɳɢɟ� ɞɚɥɶɲɟ, ɞɟɥɚ-
ɸɬ� ɩɟɪɟɫɚɞɤɭ, ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɧɟɞɨɫɬɚɬɤɨɦ 
ɞɚɧɧɨɝɨ� ɜɢɞɚ� ɞɜɢɠɟɧɢɹ. ɉɨ� ɫɪɚɜɧɟɧɢɸ� ɫ 
ɨɛɵɱɧɵɦ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ (ɪɢɫɭɧɨɤ 1, а) 
ɦɚɹɬɧɢɤɨɜɨɟ�ɞɜɢɠɟɧɢɟ�ɢɦɟɟɬ�ɫɭɳɟɫɬɜɟɧɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ: 

í� ɩɨɡɜɨɥɹɟɬ� ɜɚɪɢɪɨɜɚɬɶ� ɫɨɫɬɚɜɧɨɫɬɶ� ɩɨ-
ɟɡɞɨɜ� ɧɚ� ɭɱɚɫɬɤɚɯ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɨɝɨ, ɱɬɨ 
ɩɪɢɝɨɪɨɞɧɵɟ� ɩɨɟɡɞɚ� ɧɟ� ɜɵɯɨɞɹɬ� ɢɡ� ɫɜɨɟɣ 
ɡɨɧɵ (Ⱥ�í�Ɇ,  Ɇ�í�Ȼ),  ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ�ɜ 
ɫɨɫɬɚɜɟ�ɧɚ�ɷɬɢɯ�ɭɱɚɫɬɤɚɯ�ɦɨɠɟɬ�ɨɬɥɢɱɚɬɶɫɹ; 

í�ɩɨɡɜɨɥɹɟɬ�ɦɟɧɹɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɞɜɢ-
ɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɧɚ� ɨɞɧɨɦ� ɢɡ� ɭɱɚɫɬɤɨɜ� ɛɟɡ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɩɭɬɟɣ�ɞɥɹ�ɨɬɫɬɨɹ�ɩɨɟɡɞɨɜ;  

í�ɩɨɡɜɨɥɹɟɬ�ɪɚɫɫɪɟɞɨɬɨɱɢɬɶ�ɩɚɫɫɚɠɢɪɨɜ 
ɩɨ� ɪɚɣɨɧɚɦ� ɝɨɪɨɞɚ� ɢ� ɡɚ� ɫɱɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɚɫɩɨɥɨɠɟɧɢɹ� ɛɨɥɶɲɨɝɨ� ɤɨɥɢɱɟɫɬɜɚ� ɨɫɬɚ-
ɧɨɜɨɤ� ɜ� ɱɟɪɬɟ� ɝɨɪɨɞɚ� ɜɵɩɨɥɧɹɬɶ� ɮɭɧɤɰɢɢ 
ɝɨɪɨɞɫɤɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɬɟɦ� ɫɚɦɵɦ� ɫɨɤɪɚ-
ɬɢɬɶ�ɡɚɝɪɭɡɤɭ�ɰɟɧɬɪɚɥɶɧɨɣ�ɱɚɫɬɢ�ɝɨɪɨɞɚ; 

í�ɭɜɟɥɢɱɢɬɶ�ɡɚɩɨɥɧɹɟɦɨɫɬɶ�ɫɨɫɬɚɜɚ�ɧɚ�ɦɚɥɨɧɚɫɟɥɟɧɧɵɯ�ɭɱɚɫɬɤɚɯ; 
í�ɫɨɤɪɚɬɢɬɶ� ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ�ɪɚɫɯɨɞɵ�ɧɚ� ɭɱɚɫɬɤɚɯ�ɫ� ɧɢɡɤɢɦ�ɩɚɫɫɚɠɢ-

ɪɨɩɨɬɨɤɨɦ. 
Ʉ�ɧɟɞɨɫɬɚɬɤɚɦ�ɬɚɤɨɣ�ɨɪɝɚɧɢɡɚɰɢɢ�ɞɜɢɠɟɧɢɹ�ɦɨɠɧɨ�ɨɬɧɟɫɬɢ: 
í� ɧɟɭɞɨɛɫɬɜɨ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɜ. ɉɚɫɫɚɠɢɪɵ, ɫɥɟɞɭɸɳɢɟ� ɞɨ� ɤɨɧɟɱɧɨɣ 

ɫɬɚɧɰɢɢ�ɭɱɚɫɬɤɚ, ɩɨɫɬɨɹɧɧɨ�ɩɟɪɟɫɚɠɢɜɚɸɬɫɹ�ɧɚ�ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɞɪɭɝɨɣ 
ɩɨɟɡɞ, ɬɚɤɠɟ�ɜ�ɧɟɤɨɬɨɪɵɯ�ɫɥɭɱɚɹɯ�ɨɠɢɞɚɸɬ�ɩɨɟɡɞ�ɫ�ɞɪɭɝɨɝɨ�ɭɱɚɫɬɤɚ�ɜ�ɡɚɜɢ-
ɫɢɦɨɫɬɢ�ɨɬ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ; 

í�ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɢ 
ɞɥɹ�ɪɢɬɦɢɱɧɨɝɨ�ɩɪɢɟɦɚ�ɢ�ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɫ�ɨɛɨɢɯ�ɭɱɚɫɬɤɨɜ; 

í�ɧɚɥɢɱɢɟ�ɡɚɬɨɪɨɜ�ɢ�ɩɥɨɬɧɨɝɨ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɧɚ�ɩɥɚɬɮɨɪɦɚɯ�ɝɨɥɨɜɧɨɣ 
ɫɬɚɧɰɢɢ. ɂɡ�ɡɚ� ɨɞɧɨɜɪɟɦɟɧɧɨɣ� ɩɟɪɟɫɚɞɤɢ� ɜɫɬɪɟɱɧɵɯ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ 
ɜɨɡɦɨɠɧɨ�ɡɚɬɪɭɞɧɟɧɢɟ�ɞɜɢɠɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɤ�ɩɨɟɡɞɚɦ; 

í�ɫɨɡɞɚɧɢɟ�ɧɚ�ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɢ�ɡɚɥɚ�ɨɠɢɞɚɧɢɹ�ɞɥɹ�ɩɚɫɫɚɠɢɪɨɜ.  
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɜɚɪɢɚɧɬɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɦɚɹɬɧɢ-

ɤɨɜɨɝɨ�ɩɪɢɝɨɪɨɞɧɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɫ�ɞɪɭɝɢɦɢ�ɜɢɞɚɦɢ�ɬɪɚɧɫɩɨɪɬɚ�ɢ�ɤɨɦɛɢɧɚɬɨ-
ɪɢɤɨɣ� ɫ� ɩɪɹɦɵɦ� ɫɨɨɛɳɟɧɢɟɦ, ɜɵɞɟɥɟɧɵ� ɬɢɩɢɱɧɵɟ� ɫɯɟɦɵ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɜɢɠɟɧɢɹ (ɪɢɫɭɧɨɤ 2). 
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 Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɵ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɫ�ɞɪɭɝɢɦɢ�ɜɢ-
ɞɚɦɢ� ɬɪɚɧɫɩɨɪɬɚ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢ-
ɠɟɧɢɹ�ɢ�ɤɨɦɛɢɧɢɪɨɜɚɧɢɹ�ɫ�ɩɪɹɦɵɦ�ɫɨɨɛɳɟɧɢɟɦ: 
а�í�ɩɪɢɜɵɤɚɧɢɟ�ɧɟɫɤɨɥɶɤɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ�ɫ�ɦɚɹɬɧɢɤɨɜɵɦ�ɞɜɢ-
ɠɟɧɢɟɦ; б −�ɨɬɜɟɬɜɥɟɧɢɟ�ɧɚ�ɭɱɚɫɬɤɟ�ɫ�ɩɪɹɦɵɦ�ɫɨɨɛɳɟɧɢɟɦ, 

ɝɞɟ�ɨɪɝɚɧɢɡɨɜɚɧɧɨ�ɦɚɹɬɧɢɤɨɜɨɟ�ɞɜɢɠɟɧɢɟ; в�í�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɢ�ɫ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ; г�í�ɤɨɦɛɢ-
ɧɢɪɨɜɚɧɢɟ�ɧɚ�ɭɱɚɫɬɤɟ�ɩɪɹɦɨɝɨ�ɢ�ɦɚɹɬɧɢɤɨɜɨɝɨ�ɫɨɨɛɳɟɧɢɹ�ɢ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɫ�ɚɜɬɨɦɨɛɢɥɶɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ 

ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɨɫɬɚ� ɢɥɢ� ɩɚɞɟɧɢɹ� ɩɚɫɫɚ-
ɠɢɪɨɩɨɬɨɤɚ� ɧɚ� ɭɱɚɫɬɤɟ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɢ� ɩɟ-
ɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ� ɩɚɫɫɚɠɢɪɨɜ� ɦɟɠɞɭ� ɜɢɞɚɦɢ 
ɬɪɚɧɫɩɨɪɬɚ, ɨɪɝɚɧɢɡɚɰɢɹ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟ-
ɧɢɹ� ɦɨɠɟɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɚ� ɨɞɧɨɣ� ɢɡ� ɫɯɟɦ, 
ɢɡɨɛɪɚɠɟɧɧɵɯ�ɧɚ�ɪɢɫɭɧɤɚɯ 1 ɢ 2. Ⱦɥɹ�ɨɩɪɟɞɟɥɟ-
ɧɢɹ� ɩɨɬɟɧɰɢɚɥɶɧɨ� ɩɪɢɝɨɞɧɨɣ� ɝɨɥɨɜɧɨɣ� ɫɬɚɧɰɢɢ 
ɧɚ� ɭɱɚɫɬɤɟ� ɞɥɹ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢ-
ɠɟɧɢɹ� ɞɨɥɠɧɵ� ɫɨɛɥɸɞɚɬɶɫɹ� ɫɥɟɞɭɸɳɢɟ� ɬɪɟɛɨ-
ɜɚɧɢɹ. 

1 Ɋɚɡɞɟɥɶɧɵɣ� ɩɭɧɤɬ� ɞɨɥɠɟɧ� ɹɜɥɹɬɶɫɹ� ɬɪɚɧɫɩɨɪɬɧɵɦ� ɭɡɥɨɦ (ɪɚɣɨɧɧɵɦ 
ɰɟɧɬɪɨɦ� ɫ� ɪɚɡɜɢɬɵɦ� ɚɜɬɨɦɨɛɢɥɶɧɵɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɢ� ɨɬɩɪɚɜɧɨɣ� ɬɨɱɧɨɣ� ɜ 
ɞɪɭɝɢɟ� ɝɨɪɨɞɚ� ɪɚɣɨɧɚ, ɨɛɥɚɫɬɢ, ɪɟɝɢɨɧɚ, ɠɟɥɚɬɟɥɶɧɨ� ɪɚɜɧɨɭɞɚɥɟɧɧɵɦ� ɨɬ 
ɫɬɚɧɰɢɣ�Ⱥ�ɢ�Ȼ. ɇɚɩɪɢɦɟɪ, Ʉɪɸɤɨɜɨ, ɉɨɞɨɥɶɫɤ, Ɉɞɢɧɰɨɜɨ, Ȼɚɥɚɲɢɯɚ, ɉɭɲ-
ɤɢɧɨ).  

2 ɇɚ�ɫɬɚɧɰɢɢ�ɞɨɥɠɟɧ�ɧɚɛɥɸɞɚɬɶɫɹ�ɫɭɳɟɫɬɜɟɧɧɵɣ�ɩɟɪɟɥɨɦ�ɩɚɫɫɚɠɢɪɨɩɨ-
ɬɨɤɚ, ɧɚɩɪɢɦɟɪ, ɩɨ�ɭɱɚɫɬɤɭ�Ɇ – Ɍȼ�ɫɬɚɧɰɢɹ�ɩɟɪɟɥɨɦɚ�ɄɊɄ (ɪɢɫɭɧɨɤ 3).  

 
3 Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ� ɞɨɫɬɚɬɨɱɧɵɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɩɭɬɟɣ� ɢ� ɩɥɚɬɮɨɪɦ� ɞɥɹ 

ɩɪɢɟɦɚ / ɨɬɩɪɚɜɥɟɧɢɹ�ɩɨɟɡɞɨɜ�ɫ�ɩɪɢɥɟɝɚɸɳɢɯ�ɧɚɩɪɚɜɥɟɧɢɣ, ɚ�ɬɚɤɠɟ�ɩɭɬɟɣ 
ɨɬɫɬɨɹ�ɷɥɟɤɬɪɨɩɨɟɡɞɨɜ (ɪɢɫɭɧɨɤ 4). 
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Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ�ɨɛɪɚɛɨɬɤɢ�ɩɨɟɡɞɨɜ�ɧɚ�ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɢ 

Ⱦɥɹ� ɜɵɛɨɪɚ� ɝɨɥɨɜɧɨɣ� ɫɬɚɧɰɢɢ� ɞɥɹ� ɪɟɚɥɢɡɚɰɢɢ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ 
ɧɚ� ɭɱɚɫɬɤɟ� ɢɫɩɨɥɶɡɭɟɦ� ɢɡɥɨɠɟɧɧɵɟ� ɜɵɲɟ� ɤɪɢɬɟɪɢɢ. ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ� ɭɱɚ-
ɫɬɨɤ�Ɇ�í�Ɍȼ.  ɂɫɯɨɞɹ� ɢɡ� ɩɪɟɞɩɨɫɵɥɨɤ,  ɫɬɚɧɰɢɹ�ɄɊɄ�ɹɜɥɹɟɬɫɹ� ɩɨɞɯɨɞɹɳɟɣ 
ɝɨɥɨɜɨɣ� ɫɬɚɧɰɢɟɣ� ɞɥɹ� ɨɫɭɳɟɫɬɜɥɟɧɢɹ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ. ɂɧɬɟɧɫɢɜ-
ɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɧɚ� ɭɱɚɫɬɤɟ�Ɇ� í�ɄɊɄ� ɜɵɲɟ, ɱɟɦ� ɧɚ 
ɄɊɄ�í�Ɍȼ. 

ȼ�ɯɨɞɟ�ɩɨɞɪɨɛɧɨɝɨ  ɚɧɚɥɢɡɚ�ɛɵɥɨ�ɜɵɹɜɥɟɧɨ, ɱɬɨ�ɧɚ�ɬɟɯɧɢɱɟɫɤɨɦ�ɨɫɧɚɳɟ-
ɧɢɢ� ɫɬɚɧɰɢɢ�ɜɨɡɦɨɠɧɨ�ɪɟɚɥɢɡɨɜɚɬɶ�ɞɚɧɧɭɸ�ɬɟɯɧɨɥɨɝɢɸ�ɩɪɢ� ɨɰɟɧɤɟ�ɞɨɫɬɚ-
ɬɨɱɧɨɫɬɢ� ɩɭɬɟɣ� ɩɪɢɟɦɚ� ɢ� ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɥɚɬɮɨɪɦ. Ⱦɥɹ� ɷɬɨɝɨ� ɩɪɟɞɫɬɚɜɢɦ 
ɫɯɟɦɭ�ɩɨɟɡɞɨɩɨɬɨɤɨɜ, ɢɡ� ɤɨɬɨɪɨɣ� ɜɢɞɧɨ, ɱɬɨ� ɩɪɢɟɦ�ɨɬɩɪɚɜɥɟɧɢɟ�ɩɨɟɡɞɨɜ� ɫ 
ɡɚɯɨɞɨɦ�ɢɯ�ɜ�ɞɟɩɨ�ɩɪɢ�ɦɚɹɬɧɢɤɨɜɨɦ�ɞɜɢɠɟɧɢɢ�ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ (ɪɢɫɭɧɨɤ 5).  

 
Ɋɢɫɭɧɨɤ 5 – ɋɯɟɦɚ�ɩɨɟɡɞɨɩɨɬɨɤɨɜ�ɫɬɚɧɰɢɢ�ɄɊ 

ɉɨ�ɩɪɨɜɟɞɟɧɧɨɦɭ�ɚɧɚɥɢɡɭ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɨɜ�ɢ�ɫɨɫɬɚɜɥɟɧɧɨɣ�ɷɩɸɪɟ (ɫɦ. ɪɢ-
ɫɭɧɨɤ 3) ɛɵɥɢ�ɨɛɪɚɛɨɬɚɧɵ�ɞɚɧɧɵɟ�ɩɨ�ɨɬɩɪɚɜɥɟɧɢɢ�ɢ�ɩɪɢɛɵɬɢɢ�ɩɚɫɫɚɠɢɪɨɜ�ɩɨ 
ɤɚɠɞɨɦɭ� ɨɫɬɚɧɨɜɨɱɧɨɦɭ� ɩɭɧɤɬɭ. ɇɚɣɞɟɦ� ɞɨɥɸ� ɩɚɫɫɚɠɢɪɨɜ� ɞɥɹ� ɫɬɚɧɰɢɢ� ɄɊ, 
ɫɥɟɞɭɸɳɭɸ�ɞɚɥɶɲɟ�ɜ�ɫɬɨɪɨɧɭ�ɫɬɚɧɰɢɢ�Ɍȼ, ɩɨ�ɮɨɪɦɭɥɟ 
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�Ɂɧɚɱɢɬ, 14,1 % ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɜɵɯɨɞɢɬ�ɧɚ�ɫɬɚɧɰɢɢ�ɄɊ. 
Ⱦɨɥɹ�ɩɪɹɦɨɝɨ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ� ɜ� ɫɬɨɪɨɧɭ�ɫɬɚɧɰɢɢ�Ɍȼ� ɫɨɫɬɚɜɢɬ 58,9 % 

(25000 ɱɟɥ.), ɱɬɨ� ɹɜɥɹɟɬɫɹ� ɫɭɳɟɫɬɜɟɧɧɵɦ�ɩɨɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ�ɦɨɠɟɬ� ɩɨ-
ɜɥɢɹɬɶ� ɧɚ� ɡɚɝɪɭɡɤɭ� Ɍɉɍ. ȼ� ɩɨɫɥɟɞɭɸɳɟɦ� ɚɧɚɥɢɡɟ� ɢɫɫɥɟɞɭɟɦ� ɡɚɜɢɫɢɦɨɫɬɶ 
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ɞɨɥɢ�ɩɚɫɫɚɠɢɪɨɜ, ɫɥɟɞɭɸɳɢɯ�ɜ�ɩɪɹɦɨɦ�ɧɚɩɪɚɜɥɟɧɢɢ�ɧɚ�ɡɚɝɪɭɡɤɭ�Ɍɉɍ�ɩɪɢ 
ɦɚɹɬɧɢɤɨɜɨɦ�ɞɜɢɠɟɧɢɢ�ɩɨɟɡɞɨɜ.   

Ⱦɥɹ�ɪɟɲɟɧɢɹ�ɞɚɧɧɨɣ�ɡɚɞɚɱɢ�ɫɨɫɬɚɜɢɦ�ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚ-
ɫɬɤɟ�Ɇ�í�Ɍȼ�ɫ�ɭɱɟɬɨɦ�ɢɧɬɟɪɜɚɥɨɜ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɢ�ɩɨɞɜɹɡɤɢ�ɩɨɟɡɞɨɜ 
ɞɥɹ�ɭɞɨɛɧɨɣ�ɩɟɪɟɫɚɞɤɢ�ɩɚɫɫɚɠɢɪɨɜ (ɪɢɫɭɧɨɤ 6).  

 
Ɋɢɫɭɧɨɤ 6 – Ɏɪɚɝɦɟɧɬ�ȽȾɉ�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�í�Ɍȼ 

ɉɪɢɦɟɦ� ɫɥɟɞɭɸɳɭɸ� ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɩɨɟɡɞɨɜ� ɩɨ� ɭɱɚɫɬɤɚɦ: Ɇ� í� ɄɊ� í      
10 ɦɢɧ�ɜ�ɱɚɫ�ɩɢɤ�ɢ 20 ɦɢɧ�ɜ�ɧɟɩɢɤɨɜɨɟ�ɜɪɟɦɹ; ɄɊ�í�Ɍȼ – 30 ɢ 60 ɦɢɧ�ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ�ɷɬɨɦ�ɫɨɫɬɚɜɧɨɫɬɶ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɚɯ: Ɇ�í�ɄɊ – 10 ɜɚɝɨɧɨɜ 
ɗɋ�Ƚ «Ʌɚɫɬɨɱɤɚ» (940 ɦɟɫɬ); ɄɊ� í� Ɍȼ – ɩɹɬɢɜɚɝɨɧɧɚɹ «Ʌɚɫɬɨɱɤɚ» (470 
ɦɟɫɬ). ȼɪɟɦɹ�ɨɠɢɞɚɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɨɠɢɞɚɧɢɢ�ɩɟɪɟɫɚɞɤɢ�ɫɨɫɬɚɜɢɬ�ɨɬ 5 ɞɨ 
25 ɦɢɧɭɬ (ɫɦ. ɪɢɫɭɧɨɤ 6). ɇɚɤɨɩɥɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɩɨɬɪɟɛɭɟɬ�ɫɨ-
ɨɪɭɠɟɧɢɹ�ɪɚɫɱɺɬɧɨɝɨ�ɡɚɥɚ�ɨɠɢɞɚɧɢɹ�ɧɚ 1320 ɱɟɥɨɜɟɤ (ɪɢɫɭɧɨɤ 7).  

 
Ɋɢɫɭɧɨɤ 7 – Ƚɪɚɮɢɤ�ɧɚɤɨɩɥɟɧɢɹ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɫɬɚɧɰɢɢ�ɄɊ�ɩɪɢ�ɡɚɞɚɧɧɨɦ�ȽȾɉ 
ɂɫɯɨɞɹ� ɢɡ� ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ� ɝɪɚɮɢɤɚ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɢɧɬɟɪɜɚɥɨɜ� ɞɜɢ-

ɠɟɧɢɹ, ɫɨɫɬɚɜɧɨɫɬɢ�ɩɨɟɡɞɨɜ, ɚ�ɬɚɤɠɟ�ɱɚɫɨɜɨɣ�ɜɪɟɦɟɧɧyɣ�ɡɚɝɪɭɠɟɧɧɨɫɬɢ�ɧɚ-
ɩɪɚɜɥɟɧɢɹ, ɦɚɤɫɢɦɚɥɶɧɚɹ�ɡɚɝɪɭɡɤɚ�ɩɨɟɡɞɨɜ�ɩɚɫɫɚɠɢɪɚɦɢ�ɫɨɫɬɚɜɢɬ: 

í�ɧɚ�ɭɱɚɫɬɤɟ�Ɇ�í�ɄɊ�ɜ�ɱɚɫ�ɩɢɤ – 76,7 %, ɜ�ɧɟ�ɩɢɤɨɜɨɟ�ɜɪɟɦɹ – 56,8 %; 
í�ɧɚ�ɭɱɚɫɬɤɟ�ɄɊ�í�Ɍȼ�ɜ�ɱɚɫ�ɩɢɤ – 193,7 %, ɜ�ɧɟ�ɩɢɤɨɜɨɟ�ɜɪɟɦɹ – 136,7 %. 
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Ʉɨɦɮɨɪɬɧɨɣ� ɞɥɹ� ɩɚɫɫɚɠɢɪɨɜ� ɡɚɝɪɭɡɤɨɣ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɹɜɥɹɟɬɫɹ  
80-90 %. ɉɪɢ�ɷɬɨɦ�ɜɫɟ�ɩɚɫɫɚɠɢɪɵ�ɦɨɝɭɬ�ɫɢɞɟɬɶ, ɩɪɢ 100í130 % ɜɫɟ�ɫɢɞɹɱɢɟ 
ɦɟɫɬɚ�ɛɭɞɭɬ�ɡɚɧɹɬɵ, ɥɸɞɢ�ɛɭɞɭɬ�ɫɬɨɹɬɶ�ɜ�ɩɪɨɯɨɞɟ�ɢ�ɬɚɦɛɭɪɚɯ, ɩɪɢ 131 % ɢ 
ɛɨɥɟɟ�ɜɨɡɧɢɤɚɸɬ�ɩɪɨɛɥɟɦɵ�ɫ�ɩɨɫɚɞɤɨɣ�ɢ�ɜɵɫɚɞɤɨɣ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɨɫɬɚɧɨɜ-
ɤɚɯ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɟɡɞɚ�ɧɚ�ɭɱɚɫɬɤɟ�ɄɊ�í�Ɍȼ�ɛɭɞɭɬ�ɩɟɪɟɝɪɭɠɟɧɵ�ɩɪɢ�ɡɚ-
ɞɚɧɧɵɯ�ɩɚɪɚɦɟɬɪɚɯ. ɑɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ� ɤɨɦɮɨɪɬɧɵɣ�ɩɪɨɟɡɞ�ɩɚɫɫɚɠɢɪɨɜ�ɧɚ 
ɭɱɚɫɬɤɟ�ɄɊ�í�Ɍȼ�ɫɥɟɞɭɟɬ: 

í� ɫɧɢɡɢɬɶ� ɩɚɫɫɚɠɢɪɨɩɨɬɨɤ� ɩɨ� ɩɪɹɦɨɦɭ� ɧɚɩɪɚɜɥɟɧɢɸ� ɞɨ 20 %, ɬɚɤ� ɤɚɤ   
80 % ɩɚɫɫɚɠɢɪɨɜ�ɜɵɯɨɞɹɬ�ɧɚ�ɫɬɚɧɰɢɢ�ɄɊ, ɢ�ɬɨɥɶɤɨ 20 % ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ 
ɧɚɩɪɚɜɥɹɟɬɫɹ�ɜ�ɫɬɨɪɨɧɭ�ɫɬɚɧɰɢɢ�Ɍȼ: 
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í�ɭɜɟɥɢɱɢɬɶ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɩɨɟɡɞɨɜ�ɧɚ�ɭɱɚɫɬɤɟ�ɢɥɢ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɝɨɧɨɜ. 
ɉɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɫɥɟɞɭɟɬ� ɭɱɢɬɵɜɚɬɶ, 

ɱɬɨ�ɫɭɦɦɚ�ɤɚɩɢɬɚɥɶɧɵɯ�ɡɚɬɪɚɬ�ɧɚ�ɪɟɚɥɢɡɚɰɢɸ�ɞɚɧɧɨɣ�ɬɟɯɧɨɥɨɝɢɢ�ɧɟ�ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ�ɩɪɨɢɡɜɟɞɟɧɢɹ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɧɚ�ɫɪɨɤ�ɨɤɭɩɚɟɦɨ-
ɫɬɢ�ɩɪɨɟɤɬɚ: 

.ɗɄ ɨɤɝТD<å  
ɋɪɨɤ�ɨɤɭɩɚɟɦɨɫɬɢ Тɨɤ ɪɟɧɬɚɛɟɥɶɧɵɯ�ɩɪɨɟɤɬɨɜ�ɫɨɫɬɚɜɥɹɟɬ 5í7 ɥɟɬ. Ɉɞɧɚ-

ɤɨ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɬɪɚɧɫɩɨɪɬɧɵɟ� ɩɪɨɟɤɬɵ� ɦɨɝɭɬ� ɢɦɟɬɶ� ɢ� ɛɨɥɶɲɢɣ 
ɫɪɨɤ�ɨɤɭɩɚɟɦɨɫɬɢ.  

ɗɤɨɧɨɦɢɱɟɫɤɚɹ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɨɬ� ɩɪɢɦɟɧɟɧɢɹ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ 
ɞɨɥɠɧɚ�ɛɵɬɶ�ɩɨɥɨɠɢɬɟɥɶɧɨɣ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɫɭɳɟɫɬɜɭɸɳɟɣ�ɬɟɯɧɨɥɨɝɢɟɣ�ɢ 
ɢɦɟɬɶ�ɧɚɢɛɨɥɶɲɭɸ�ɪɚɡɧɢɰɭ�ɜ�ɡɧɚɱɟɧɢɹɯ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɡɚɬɪɚɬ: 

ɗɦɚɹɬ < ɗɫɭɳ; 
ǻɗɝ = ɗɫɭɳ í ɗɦɚɹɬ ĺ max.                                                     

Ⱦɥɹ� ɪɟɧɬɚɛɟɥɶɧɨɣ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɟɤɬɚ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ� ɤɚɩɢ-
ɬɚɥɶɧɵɟ�ɡɚɬɪɚɬɵ�ɞɨɥɠɧɵ�ɫɬɪɟɦɢɬɶɫɹ�ɤ�ɦɢɧɢɦɭɦɭ: 

�Ʉ = Ʉɪɟɤ�ɫɬ + Ʉɥɢɧɢɢ + Ʉɩɫ + Ʉɬɟɯɧɨɥĺ min.   
Ⱦɥɹ�ɦɢɧɢɦɢɡɚɰɢɢ�ɤɚɩɢɬɚɥɶɧɵɯ�ɜɥɨɠɟɧɢɣ�ɧɚ�ɜɵɛɪɚɧɧɨɦ�ɭɱɚɫɬɤɟ�ɨɩɪɟɞɟ-

ɥɟɧɵ�ɩɚɪɚɦɟɬɪɵ�ɢɧɬɟɧɫɢɜɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ (I1 = 10 ɦɢɧ, I2 = 30 ɦɢɧ) ɢ 
ɫɨɫɬɚɜɧɨɫɬɢ�ɜɚɝɨɧɨɜ (n1 = 940 ɱɟɥ., n2 = 470 ɱɟɥ.). ɉɪɢ�ɭɜɟɥɢɱɟɧɢɢ�ɢɧɬɟɧɫɢɜ-
ɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɧɟ�ɩɨɬɪɟɛɭɸɬɫɹ�ɜɥɨɠɟɧɢɹ�ɧɚ�ɭɜɟɥɢɱɟɧɢɟ�ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ� ɭɱɚɫɬɤɨɜ. ɉɪɢ� ɭɜɟɥɢɱɟɧɢɢ� ɤɨɥɢɱɟɫɬɜɚ� ɜɚɝɨɧɨɜ� ɜ� ɩɨɟɡɞɟ�ɦɨɠɟɬ 
ɩɨɬɪɟɛɨɜɚɬɶɫɹ�ɧɨɜɵɣ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ. ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ�ɩɪɢɦɟɪɟ�ɩɪɢɧɹɬ 
ɫɭɳɟɫɬɜɭɸɳɢɣ 5-ɜɚɝɨɧɧɵɣ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Ʉɩɫ = 0 ɪɭɛ. ɇɚ 
ɫɬɚɧɰɢɢ�ɭɠɟ�ɢɞɟɬ�ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, Ʉɪɟɤ�ɫɬ = 0 ɪɭɛ. Ɍɚɤɢɦ�ɨɛɪɚ-
ɡɨɦ, ɡɚɬɪɚɬɵ�ɧɚ�ɪɚɡɪɚɛɨɬɤɭ�ɬɟɯɧɨɥɨɝɢɢ�ɩɪɢɧɢɦɚɟɦ�Ʉɬɟɯɧɨɥ = 0 ɪɭɛ. 

ɉɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɦɚɹɬɧɢɤɨɜɨɝɨ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɡɚɞɚɧɧɨɦ�ɭɱɚɫɬɤɟ�ɩɨ�ɢɫɯɨɞ-
ɧɵɦ�ɩɚɪɚɦɟɬɪɚɦ�ɫɨɫɬɚɜɧɨɫɬɶ�ɩɨɟɡɞɨɜ�ɫɨɤɪɚɳɚɟɬɫɹ�ɜ 2 ɪɚɡɚ,  ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ 
ɷɤɨɧɨɦɢɢ 739,7 ɦɥɧ�ɪɭɛ. ɜ�ɝɨɞ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɚɩɢɬɚɥɶɧɵɟ�ɡɚɬɪɚɬɵ�ɧɟ�ɩɪɟ-
ɜɵɲɚɸɬ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɪɚɫɯɨɞɨɜ�ɡɚ�ɩɟɪɢɨɞ�ɨɤɭɩɚɟɦɨɫɬɢ�ɩɪɨɟɤɬɚ. 



151 
 

ɇɨ�ɨɩɪɟɞɟɥɹɸɳɢɦ�ɩɨɤɚɡɚɬɟɥɟɦ�ɩɪɢ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɭɡɥɚ 
ɢ�ɥɢɧɢɢ�ɹɜɥɹɟɬɫɹ�ɨɫɜɨɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɢ�ɤɨɦɮɨɪɬ�ɩɚɫɫɚɠɢɪɨɜ. Ɉɞɧɢɦ 
ɢɡ� ɫɭɳɟɫɬɜɟɧɧɵɯ� ɧɟɞɨɫɬɚɬɤɨɜ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ� ɹɜɥɹɟɬɫɹ� ɩɟɪɟɫɚɞɤɚ 
ɩɚɫɫɚɠɢɪɨɜ�ɢ�ɫɜɹɡɚɧɧɵɟ�ɫ�ɧɟɣ�ɡɚɬɨɪɵ. Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɡɚɝɪɭɠɟɧɧɨɫɬɢ�Ɍɉɍ 
ɩɚɫɫɚɠɢɪɚɦɢ�ɜ�ɱɚɫ�ɩɢɤ�ɢɯ�ɩɟɪɟɦɟɳɟɧɢɹ�ɩɨ�ɩɥɚɬɮɨɪɦɚɦ�ɢ�ɜɨɡɦɨɠɧɵɯ «ɭɡ-
ɤɢɯ» ɦɟɫɬ�ɫ�ɩɨɦɨɳɶɸ�ɩɪɨɝɪɚɦɦɵ AnyLogic ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɢɦɢɬɚɰɢɨɧɧɚɹ 
ɦɨɞɟɥɶ.  

ȼ�ɯɨɞɟ�ɪɚɛɨɬɵ�ɦɨɞɟɥɢ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɫɥɟɞɭɸɳɢɟ�ɪɟɡɭɥɶɬɚɬɵ. 
ɉɪɢ�ɩɟɪɟɫɚɞɤɟ 58,9 % ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɜ�ɫɬɨɪɨɧɭ�ɫɬɚɧɰɢɢ�Ɍȼ�ɩɥɨɬɧɨɫɬɶ 

ɩɚɫɫɚɠɢɪɨɜ�ɧɚ�ɩɥɚɬɮɨɪɦɟ�ɫɨɫɬɚɜɢɬ 0,33 ɦ2�ɧɚ�ɱɟɥɨɜɟɤɚ, ɱɬɨ�ɩɪɢɜɟɞɟɬ�ɡɚɬɨɪɭ 
ɧɚ�ɩɥɚɬɮɨɪɦɟ (ɪɢɫɭɧɨɤ 8). 

 
Ɋɢɫɭɧɨɤ 8 – Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɡɚɝɪɭɡɤɢ�ɩɥɚɬɮɨɪɦɵ�ɫɬɚɧɰɢɢ�ɄɊ�ɩɪɢ 58,9 % ɧɚ�Ɍȼ 

ɉɪɢ�ɫɧɢɠɟɧɢɢ�ɞɨɥɢ�ɩɚɫɫɚɠɢɪɨɜ, ɫɥɟɞɭɸɳɢɯ�ɞɨ�ɫɬɚɧɰɢɢ�Ɍȼ, ɫ 58,9 % ɞɨ 
20 % ɡɚɝɪɭɡɤɚ�ɩɥɚɬɮɨɪɦɵ�ɫɧɢɠɚɟɬɫɹ�ɞɨ 1–1,5 ɱɟɥɨɜɟɤɚ�ɧɚ�ɤɜɚɞɪɚɬɧɵɣ�ɦɟɬɪ, 
ɱɬɨ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɤɨɦɮɨɪɬɧɭɸ�ɫɤɨɪɨɫɬɶ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɩɪɢ�ɞɜɢɠɟɧɢɢ�ɩɨ 
ɩɥɚɬɮɨɪɦɟ�ɢ�ɱɟɪɟɡ�ɬɭɪɧɢɤɟɬɵ (ɪɢɫɭɧɨɤ 9).  

ɉɪɢ�ɬɚɤɨɣ�ɞɨɥɟ�ɩɟɪɟɫɚɞɤɢ�ɡɚɝɪɭɡɤɚ�ɧɚ 5-ɜɚɝɨɧɧɵɯ «Ʌɚɫɬɨɱɟɤ», ɫɥɟɞɭɸ-
ɳɢɯ�ɧɚ�ɫɬɚɧɰɢɸ�Ɍȼ, ɧɟ�ɩɪɟɜɵɫɢɬ 80 %, ɱɬɨ�ɛɭɞɟɬ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɤɨɦɮɨɪɬɧɨɟ 
ɫɥɟɞɨɜɚɧɢɟ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɨɟɡɞɟ.   

Ʉɚɤ� ɩɨɤɚɡɵɜɚɟɬ� ɨɩɵɬ, ɬɟɯɧɨɥɨɝɢɹ� ɦɚɹɬɧɢɤɨɜɨɝɨ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ� ɷɮ-
ɮɟɤɬɢɜɧɚ�ɢ�ɧɚ�ɞɪɭɝɢɯ� ɭɱɚɫɬɤɚɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɟɬɢ. ɇɚɩɪɢɦɟɪ, ɭɱɚɫɬɨɤ 
Ȼɪɹɧɫɤ – ɇɨɜɨɡɵɛɤɨɜ (ɫ�ɝɨɥɨɜɧɨɣ�ɫɬɚɧɰɢɟɣ�ɍɧɟɱɚ) ɭɠɟ�ɛɨɥɟɟ 5 ɥɟɬ�ɭɫɩɟɲɧɨ 
ɢɫɩɨɥɶɡɭɟɬ�ɦɚɹɬɧɢɤɨɜɨɟ� ɞɜɢɠɟɧɢɟ. ɉɨ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ�ɤɪɢɬɟɪɢɹɦ�ɜɵɛɨɪɚ 
ɝɨɥɨɜɧɨɣ� ɫɬɚɧɰɢɢ�ɍɧɟɱɚ� ɹɜɥɹɟɬɫɹ� ɬɪɚɧɫɩɨɪɬɧɵɦ� ɭɡɥɨɦ, ɢɦɟɟɬ� ɫɭɳɟɫɬɜɟɧ-
ɧɵɣ�ɩɟɪɟɥɨɦ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɢ�ɨɛɥɚɞɚɟɬ�ɞɨɫɬɚɬɨɱɧɵɦ�ɩɭɬɟɜɵɦ�ɪɚɡɜɢɬɢɟɦ. 

Ɇɚɹɬɧɢɤɨɜɨɟ�ɞɜɢɠɟɧɢɟ�ɧɚ� ɭɱɚɫɬɤɟ�ɪɟɚɥɢɡɨɜɚɧɨ�ɩɨ� ɫɯɟɦɟ, ɩɪɟɞɫɬɚɜɥɟɧ-
ɧɨɣ�ɧɚ�ɪɢɫɭɧɤɟ 1, б�ɫ�ɢɡɦɟɧɟɧɢɟɦ�ɫɨɫɬɚɜɧɨɫɬɢ�ɩɪɢɝɨɪɨɞɧɵɯ�ɩɨɟɡɞɨɜ:  

í�Ȼɪɹɧɫɤ – ɍɧɟɱɚ�í 5-ɜɚɝɨɧɧɵɣ�ɦɨɬɨɪ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ; 
í�ɍɧɟɱɚ – ɇɨɜɨɡɵɛɤɨɜ – 2-ɜɚɝɨɧɧɵɣ�ɩɨɞɜɢɠɧɨɣ�ɫɨɫɬɚɜ. 
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Ɋɢɫɭɧɨɤ 9 í�Ɇɨɞɟɥɢɪɨɜɚɧɢɟ�ɡɚɝɪɭɡɤɢ�ɩɥɚɬɮɨɪɦɵ�ɫɬɚɧɰɢɢ�ɄɊ�ɩɪɢ 20 % ɧɚ�Ɍȼ 

Ⱦɚɧɧɨɟ�ɪɟɲɟɧɢɟ�ɩɨɡɜɨɥɹɟɬ� ɫɷɤɨɧɨɦɢɬɶ� ɧɚ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨ-
ɫɬɚɜɚ, ɭɜɟɥɢɱɢɬɶ�ɟɝɨ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɨɛɟɫɩɟɱɢɬɶ�ɨɫɜɨɟɧɢɟ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɦɚɹɬɧɢɤɨɜɨɟ� ɞɜɢɠɟɧɢɟ� ɩɪɢɝɨɪɨɞɧɵɯ� ɩɨɟɡɞɨɜ� ɩɪɢɦɟɧɹ-
ɟɬɫɹ�ɫ�ɰɟɥɶɸ�ɭɜɟɥɢɱɟɧɢɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 
ɢ�ɭɦɟɧɶɲɟɧɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ�ɡɚɬɪɚɬ. Ⱦɥɹ�ɨɩɪɟɞɟɥɟɧɢɹ�ɝɨɥɨɜɧɨɣ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ� ɞɚɧɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɧɟɨɛɯɨɞɢɦɨ� ɫɨ-
ɛɥɸɞɟɧɢɟ� ɫɥɟɞɭɸɳɢɯ� ɭɫɥɨɜɢɣ: ɫɬɚɧɰɢɹ� ɞɨɥɠɧɚ� ɹɜɥɹɬɶɫɹ� ɬɪɚɧɫɩɨɪɬɧɵɦ 
ɭɡɥɨɦ, ɢɦɟɬɶ�ɩɟɪɟɥɨɦ�ɩɚɫɫɚɠɢɪɨɩɨɬɨɤɚ�ɢ�ɞɨɫɬɚɬɨɱɧɨɟ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ.  

 
ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
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JU. O. PAZOJSKI, M. A. ACHLAMOV, M. JU. SAVELIEV, O. N. PANOVA 

THE PRECONDITIONS INTRODUCTION PENDULUM MOVEMENT    
OF SUBURBAN TRAINS 

Ɍhe article tells about the distinctive characteristics that a railway station should have 
in order to consider on its basis the organization of the pendulum movement suburban 
trains on the site. The advantages and disadvantages of the pendulum movement are hig-
hlighted, examples are given. 

ɉɨɥɭɱɟɧɨ 29.11.2023  
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ɉɊɈȻɅȿɆɇɕȿ�ɉɈɁɂɐɂɂ�ɌɊȺɇɋɎɈɊɆȺɐɂɂ  
ɆȺɋɒɌȺȻɇɈȽɈ�ɉɅȺɇȺ�ɀȿɅȿɁɇɈȾɈɊɈɀɇɈɃ�ɋɌȺɇɐɂɂ 
  

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɤɥɸɱɟɜɵɟ�ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ�ɩɪɢ�ɪɟɲɟɧɢɢ�ɡɚɞɚɱɢ�ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɢ�ɧɟɦɚɫɲɬɚɛɧɨɣ�ɫɯɟɦɵ�ɩɨ�ɰɢɮɪɨɜɨɦɭ�ɩɪɨɬɨɬɢɩɭ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ.  

 
ɋɯɟɦɚ�ɫɬɚɧɰɢɢ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɤɚɤ�ɨɛɳɢɣ�ɜɢɞ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯ-

ɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɪɚɡɞɟɥɶɧɨɝɨ� ɩɭɧɤɬɚ, ɜ� ɤɨɬɨɪɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɵ� ɨɩɪɟ-
ɞɟɥɟɧɧɵɟ� ɭɫɥɨɜɧɵɟ�ɝɪɚɮɢɱɟɫɤɢɟ�ɨɛɨɡɧɚɱɟɧɢɹ� ɨɛɴɟɤɬɨɜ. Ʌɸɛɚɹ�ɫɯɟɦɚ, ɨɬɨ-
ɛɪɚɠɚɸɳɚɹ�ɫɥɨɠɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɨɛɴɟɤɬ, ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɩɪɨɞɭɤɬ�ɚɛ-
ɫɬɪɚɝɢɪɨɜɚɧɢɹ� ɫ� ɰɟɥɶɸ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɫɭɳɟɫɬɜɟɧɧɨɝɨ� ɢ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɜɚɠɧɨɝɨ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ� ɤɨɧɫɬɪɭɤɬɚ. Ɋɚɛɨɬɚ� ɫɨ� ɫɯɟɦɨɣ� ɬɪɟɛɭɟɬ� ɨɩɪɟɞɟ-
ɥɟɧɧɵɯ� ɡɧɚɧɢɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ�ɢ� ɫɪɟɞɵ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɨɛɴɟɤɬɨɜ, ɩɨɧɢɦɚɧɢɟ� ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ� ɦɟɠɞɭ� ɨɩɪɟɞɟɥɟɧ-
ɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɨɛɴɟɤɬɨɜ. ɋɯɟɦɚ – ɷɬɨ� ɱɟɪɬɟɠ, ɜ� ɨɩɪɟɞɟɥɟɧɧɨɣ� ɫɬɟɩɟɧɢ 
ɧɟɬɨɱɧɵɣ, ɧɨ� ɧɚɝɥɹɞɧɵɣ� ɢ� ɭɞɨɛɧɵɣ, ɫɨɞɟɪɠɚɳɢɣ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɩɪɢɡɧɚɤɢ 
ɨɛɴɟɤɬɨɜ. ȿɫɥɢ� ɩɨɫɦɨɬɪɟɬɶ� ɧɚ� ɥɸɛɭɸ�ɫɯɟɦɭ� ɫɬɚɧɰɢɢ, ɬɨ� ɨɧɚ� ɭɡɧɚɜɚɟɦɚ�ɩɨ 
ɬɢɩɨɜɵɦ� ɩɪɢɡɧɚɤɚɦ (ɜɡɚɢɦɧɨɦɭ� ɪɚɫɩɨɥɨɠɟɧɢɸ� ɩɭɬɟɣ, ɩɨɡɢɰɢɹɦ� ɫɬɪɟɥɨɱ-
ɧɵɯ� ɩɟɪɟɜɨɞɨɜ� ɜ� ɝɨɪɥɨɜɢɧɚɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ� ɩɪɢɡɧɚɤɚɦ� ɩɨɥɨɠɟɧɢɹ� ɜɵ-
ɬɹɠɧɵɯ�ɢ�ɬɭɩɢɤɨɜɵɯ�ɩɭɬɟɣ�ɢ�ɞɪ.).  ɇɟɦɚɫɲɬɚɛɧɚɹ�ɫɯɟɦɚ�ɨɛɥɚɞɚɟɬ�ɦɧɨɝɢɦɢ 
ɩɪɚɝɦɚɬɢɱɧɵɦɢ�ɚɬɪɢɛɭɬɚɦɢ: ɨɧɚ�ɜɢɡɭɚɥɶɧɨ�ɨɛɨɡɪɢɦɚ, ɡɚɧɢɦɚɟɬ�ɧɚ�ɱɟɪɬɟɠɟ 
ɩɥɨɳɚɞɶ�ɜ� ɩɪɟɞɟɥɚɯ�ɮɨɪɦɚɬɧɨɝɨ� ɥɢɫɬɚ. ɋɯɟɦɚ� ɫɩɨɫɨɛɧɚ� ɨɛɟɫɩɟɱɢɬɶ�ɞɨɫɬɨ-
ɜɟɪɧɨɫɬɶ, ɬɨɱɧɨɫɬɶ, ɱɟɬɤɨɫɬɶ�ɢɡɨɛɪɚɠɚɟɦɵɯ�ɨɛɴɟɤɬɨɜ. ɐɟɥɨɫɬɧɨɫɬɶ�ɜɨɫɩɪɢ-
ɹɬɢɹ�ɫɯɟɦɵ�ɹɜɥɹɟɬɫɹ�ɟɟ�ɨɫɧɨɜɧɵɦ�ɩɪɟɢɦɭɳɟɫɬɜɨɦ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɥɚɧɨɦ. 

ɋɯɟɦɚ� ɫɬɚɧɰɢɢ� ɹɜɥɹɟɬɫɹ� ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ� ɷɤɜɢɜɚɥɟɧɬɨɦ� ɦɚɫɲɬɚɛɧɨɝɨ 
ɩɥɚɧɚ, ɤɨɬɨɪɵɣ�ɫɨɞɟɪɠɢɬ�ɩɨɥɧɭɸ�ɢɧɮɨɪɦɚɰɢɸ�ɨɛɨ�ɜɫɟɯ�ɨɛɴɟɤɬɚɯ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ� ɢ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ. Ɇɚɫɲɬɚɛɧɵɣ� ɩɥɚɧ� ɫɬɚɧɰɢɢ� ɤɨɨɪɞɢ-
ɧɚɬɧɨ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧ�ɩɨ�ɜɫɟɦ�ɨɛɴɟɤɬɚɦ. Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɨɛɴɟɤɬɚ�ɨɩɪɟɞɟɥɟɧɚ 
ɬɨɱɤɚ�ɩɪɢɜɹɡɤɢ�ɤ�ɧɟɤɨɬɨɪɨɦɭ�ɤɨɨɪɞɢɧɚɬɧɨɦɭ�ɩɨɥɸ�ɝɥɨɛɚɥɶɧɵɯ�ɢɥɢ�ɥɨɤɚɥɶ-
ɧɵɯ�ɩɨɡɢɰɢɣ. Ʉɨɨɪɞɢɧɚɬɵ�ɷɬɨɣ�ɬɨɱɤɢ�ɬɚɤɠɟ�ɹɜɥɹɸɬɫɹ�ɚɬɪɢɛɭɬɚɦɢ�ɨɛɴɟɤɬɚ. 
ɇɟɦɚɫɲɬɚɛɧɚɹ� ɫɯɟɦɚ� ɫɬɚɧɰɢɢ� ɧɟ� ɫɨɞɟɪɠɢɬ� ɤɨɨɪɞɢɧɚɬ� ɩɪɢɜɹɡɤɢ� ɨɛɴɟɤɬɨɜ. 
Ɉɧɚ�ɫɨɯɪɚɧɹɟɬ�ɬɨɥɶɤɨ�ɜɡɚɢɦɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ� ɫɨɫɬɚɜɥɹɸɳɢɯ�ɟɟ�ɷɥɟɦɟɧɬɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɞɪɭɝ�ɞɪɭɝɚ. ɉɨɷɬɨɦɭ�ɦɨɠɧɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫɯɟɦɚ�ɫɬɚɧɰɢɢ�ɨɪɢ-
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ɟɧɬɢɪɨɜɚɧɚ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɰɟɥɹɯ. ɂɦɟɧɧɨ�ɜ�ɷɬɨɦ�ɩɪɨ-
ɹɜɥɹɟɬɫɹ� ɨɫɧɨɜɧɨɣ� ɩɪɢɡɧɚɤ� ɫɯɟɦɵ� ɤɚɤ� ɬɨɩɨɥɨɝɢɱɟɫɤɨɝɨ� ɷɤɜɢɜɚɥɟɧɬɚ� ɦɚɫ-
ɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɫɬɚɧɰɢɢ. ȼɡɚɢɦɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɨɬɞɟɥɶɧɵɯ�ɫɬɚɧɰɢɨɧɧɵɯ 
ɨɛɴɟɤɬɨɜ�ɨɤɚɡɵɜɚɟɬɫɹ�ɜɚɠɧɵɦ�ɞɥɹ�ɪɚɫɫɦɨɬɪɟɧɢɹ�ɫɯɟɦɵ�ɤɚɤ�ɢɧɫɬɪɭɦɟɧɬɚ�ɞɥɹ 
ɪɟɲɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɡɚɞɚɱ. ɍɞɨɛɫɬɜɨ� ɜɢɡɭɚɥɶɧɨɝɨ� ɜɨɫɩɪɢɹɬɢɹ� ɫɯɟɦɵ 
ɩɨɡɜɨɥɹɟɬ�ɚɤɰɟɧɬɢɪɨɜɚɬɶ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɜɨɩɪɨɫɵ�ɫ�ɢɫɤɥɸɱɟ-
ɧɢɟɦ� ɫɥɨɠɧɨɣ� ɝɟɨɦɟɬɪɢɢ� ɧɚɱɟɪɬɚɧɢɹ� ɩɭɬɟɣ� ɢ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɞɪɭɝɢɯ� ɭɫɬ-
ɪɨɣɫɬɜ. ɉɨɷɬɨɦɭ� ɞɥɹ� ɩɪɚɜɢɥɶɧɨɝɨ� ɩɨɧɢɦɚɧɢɹ� ɜɫɟɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɦɨɠɧɨ� ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ� ɩɪɨɢɡɜɨɞɧɨɣ� ɦɚɫɲɬɚɛ-
ɧɨɝɨ�ɩɥɚɧɚ�í�ɧɟɦɚɫɲɬɚɛɧɨɣ�ɫɯɟɦɨɣ, ɹɜɥɹɸɳɟɣɫɹ�ɟɺ�ɬɨɩɨɥɨɝɢɱɟɫɤɢɦ�ɤɨɧɫɬ-
ɪɭɤɰɢɨɧɧɵɦ�ɷɤɜɢɜɚɥɟɧɬɨɦ.  

Ɍɪɚɧɫɮɨɪɦɚɰɢɹ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ�ɜ�ɧɟɦɚɫɲɬɚɛɧɭɸ�ɫɯɟɦɭ�ɩɪɨɢɫɯɨɞɢɬ 
ɱɟɪɟɡ�ɮɨɪɦɢɪɨɜɚɧɢɟ�ɲɚɛɥɨɧɚ�ɤɚɤ�ɝɟɨɦɟɬɪɢɱɟɫɤɨɝɨ�ɨɛɪɚɡɚ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ. ɂɫɯɨɞɧɚɹ� ɤɪɢɜɨɥɢɧɟɣɧɚɹ� ɤɨɧɮɢɝɭɪɚɰɢɹ� ɩɭɬɟɣ� ɫɬɚɧɰɢɢ 
ɜɵɩɪɚɜɥɹɟɬɫɹ� ɩɨ� ɜɵɛɪɚɧɧɨɦɭ� ɝɥɨɛɚɥɶɧɨɦɭ� ɢɥɢ� ɥɨɤɚɥɶɧɨɦɭ� ɜɟɤɬɨɪɭ. ȼɫɟ 
ɩɭɬɢ�ɩɚɪɤɨɜ�ɫɬɚɧɰɢɢ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɪɟɤɨɦɟɧɞɭɟɦɵɦ�ɩɪɚɜɢɥɨɦ�ɩɚɪɚɥɥɟɥɶ-
ɧɨɫɬɢ� ɩɭɬɟɣ� ɢ� ɨɛɳɟɝɨ� ɧɚɩɪɚɜɥɟɧɢɹ� ɝɥɨɛɚɥɶɧɨɝɨ� ɜɟɤɬɨɪɚ� ɬɟɪɹɸɬ� ɤɪɢɜɨɥɢ-
ɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ, ɫɠɢɦɚɹɫɶ�ɢ (ɢɥɢ) ɪɚɫɬɹɝɢɜɚɹɫɶ�ɜɞɨɥɶ�ɜɵɛɪɚɧɧɨɝɨ�ɚɡɢɦɭɬɚ. 
ɉɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ� ɬɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɚɹ� ɫɬɪɭɤɬɭɪɚ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɦɚɫ-
ɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ, ɢɞɟɧɬɢɮɢɰɢɪɭɟɦɚɹ�ɤɚɤ�ɲɚɛɥɨɧ, ɜɩɢɫɵɜɚɟɬɫɹ�ɜ�ɡɚɹɜɥɟɧɧɵɣ 
ɮɨɪɦɚɬ� ɫ� ɨɪɢɟɧɬɚɰɢɟɣ� ɞɥɢɧ� ɩɭɬɟɣ� ɜɞɨɥɶ� ɨɫɢ� ɨɪɞɢɧɚɬ, ɫɨɜɩɚɞɚɸɳɟɣ� ɫ� ɧɚ-
ɩɪɚɜɥɟɧɢɟɦ� ɝɥɨɛɚɥɶɧɨɝɨ� ɜɟɤɬɨɪɚ. ȿɫɥɢ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɬɪɚɧɫɮɨɪɦɚɰɢɨɧɧɵɯ 
ɨɩɟɪɚɰɢɣ�ɲɚɛɥɨɧ� ɨɪɢɟɧɬɢɪɭɟɬɫɹ�ɩɨ�ɞɥɢɧɟ� ɜɞɨɥɶ� ɨɫɢ ОY, ɬɨ� ɤɨɦɩɨɡɢɰɢɨɧ-
ɧɵɣ�ɮɨɪɦɚɬ�ɜɫɟɝɞɚ�ɨɪɢɟɧɬɢɪɨɜɚɧ�ɩɪɹɦɨɭɝɨɥɶɧɵɦ�ɤɨɧɬɭɪɨɦ�ɜɞɨɥɶ�ɨɫɢ OX ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɲɚɛɥɨɧ�ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ�ɧɚ 90°. 

ȿɫɥɢ�ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ� ɫɬɚɧɰɢɢ�ɧɚ�ɦɚɫɲɬɚɛɧɨɦ�ɩɥɚɧɟ�ɡɚɧɢɦɚɟɬ�ɧɟɤɨɬɨ-
ɪɭɸ�ɤɪɢɜɨɥɢɧɟɣɧɭɸ�ɩɥɨɳɚɞɧɭɸ�ɤɨɧɮɢɝɭɪɚɰɢɸ, ɬɨ�ɩɨɫɥɟ�ɜɵɛɨɪɚ�ɝɥɨɛɚɥɶ-
ɧɨɝɨ�ɜɟɤɬɨɪɚ�ɨɪɢɟɧɬɚɰɢɢ�ɲɚɛɥɨɧɚ (ɨɪɞɢɧɚɬɧɨɝɨ�ɩɨɥɨɠɟɧɢɹ�ɲɚɛɥɨɧɚ) ɫɭɳɟ-
ɫɬɜɭɸɬ� ɨɬɞɟɥɶɧɵɟ� ɫɟɝɦɟɧɬɵ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɫɬɚɧɰɢɢ, ɤɨɬɨɪɵɟ� ɧɭɠɧɨ 
ɜɪɚɳɚɬɶ� ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɟ�ɪɨɬɚɰɢɨɧɧɵɟ� ɭɝɥɵ 

ijrȖ ɞɨ� ɢɯ� ɫɨɜɩɚɞɟɧɢɹ� ɫ� ɨɪɞɢ-

ɧɚɬɧɵɦ�ɩɨɥɨɠɟɧɢɟɦ. Ⱦɚɧɧɚɹ� ɡɚɞɚɱɚ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɞɨɫɬɚɬɨɱɧɨ� ɫɥɨɠ-
ɧɭɸ� ɨɩɬɢɦɢɡɚɰɢɨɧɧɭɸ� ɡɚɞɚɱɭ� ɫ� ɪɚɡɧɨɩɥɚɧɨɜɵɦɢ� ɤɪɢɬɟɪɢɹɦɢ� ɢ� ɦɨɠɟɬ� ɜ 
ɢɫɯɨɞɧɨɣ�ɩɨɫɬɚɧɨɜɤɟ�ɫɨɞɟɪɠɚɬɶ�ɪɹɞ�ɝɢɩɨɬɟɡ, ɤɨɬɨɪɵɟ�ɞɚɥɶɧɟɣɲɢɦɢ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹɦɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɨɞɬɜɟɪɠɞɟɧɵ�ɢɥɢ�ɨɩɪɨɜɟɪɝɧɭɬɵ.    

Ƚɢɩɨɬɟɡɚ 1.�Ⱦɥɹ� ɥɸɛɨɝɨ�ɦɚɫɲɬɚɛɧɨɝɨ�ɩɥɚɧɚ� ɫɬɚɧɰɢɢ� ɫɭɳɟɫɬɜɭɟɬ� ɬɚɤɨɟ 
ɧɚɩɪɚɜɥɟɧɢɟ�ɝɥɨɛɚɥɶɧɨɝɨ�ɜɟɤɬɨɪɚ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɱɬɨ

ijriå Ȗ ɦɢɧɢɦɚɥɶɧɚ. 

ɋɥɟɞɫɬɜɢɟ 1.1.�ɉɪɢ�ɜɵɛɨɪɟ�ɥɨɤɚɥɶɧɵɯ�ɜɟɤɬɨɪɨɜ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɫɭɳɟɫɬ-
ɜɭɟɬ�ɬɚɤɨɣ�ɧɚɛɨɪ�ɪɨɬɚɰɢɨɧɧɵɯ�ɭɝɥɨɜ ,Ȗ

ijr  
ɱɬɨ åå

i j
rij
Ȗ ɦɢɧɢɦɚɥɶɧɚ. 
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Ⱦɥɹ� ɪɚɡɥɢɱɧɵɯ� ɫɯɟɦ� ɫɬɚɧɰɢɣ� ɫɨ� ɫɥɨɠɧɨɣ� ɝɟɨɦɟɬɪɢɟɣ� ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɫɬɚɧɰɢɨɧɧɵɯ�ɩɭɬɟɣ�ɢ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɩɪɢɦɵɤɚɧɢɹɦɢ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ�ɪɨ-
ɬɚɰɢɨɧɧɵɟ�ɭɝɥɵ�ɛɭɞɭɬ�ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɡɥɢɱɧɵɦɢ. ɉɨ�ɜɢɞɢɦɨɦɭ, ɛɭɞɟɬ�ɰɟɥɟ-
ɫɨɨɛɪɚɡɧɨ� ɢɫɫɥɟɞɨɜɚɬɶ� ɬɨɩɨɥɨɝɢɸ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ� ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɫɬɚɧɰɢɣ�ɫɟɬɢ�ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ�ɢ�ɪɚɡɛɢɬɶ�ɩɨɥɭɱɟɧɧɵɟ�ɫɬɪɭɤɬɭɪɵ�ɫɬɚɧɰɢɣ�ɧɚ 
ɝɪɭɩɩɵ�ɫ�ɨɞɢɧɚɤɨɜɵɦɢ�ɩɪɚɜɢɥɚɦɢ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 

í�ɫ�ɝɥɨɛɚɥɶɧɵɦ�ɜɟɤɬɨɪɨɦ�ɩɪɢ  
0º < 

ijrȖ � 5º; 

5º < 
ijrȖ � 10º; 

10º < 
ijrȖ � 25º; 

25º < 
ijrȖ � 50º; 

ijrȖ > 50º; 

í�ɫ�ɥɨɤɚɥɶɧɵɦɢ�ɜɟɤɬɨɪɚɦɢ; 
í�ɫ�ɞɪɭɝɢɦɢ�ɪɚɡɥɢɱɚɸɳɢɦɢɫɹ�ɩɪɚɜɢɥɚɦɢ. 
Ⱦɥɹ� ɫɯɟɦ� ɩɪɢɦɵɤɚɧɢɹ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɜɚɠɧɨ� ɨɛɪɚɬɢɬɶ� ɜɧɢɦɚɧɢɟ� ɧɚ 

©ɜɟɟɪɨɨɛɪɚɡɧɨɫɬɶ» ɢɯ� ɪɚɫɩɨɥɨɠɟɧɢɹ� ɩɨ� ɨɬɧɨɲɟɧɢɸ� ɤ� ɫɬɚɧɰɢɢ. ɉɪɟɞɩɨɥɚ-
ɝɚɟɬɫɹ, ɱɬɨ� ɨɞɧɨɣ�ɢɡ�ɩɪɨɛɥɟɦ�ɛɭɞɟɬ�ɤɨɪɪɟɤɬɧɨɟ� ɨɬɨɛɪɚɠɟɧɢɟ�ɩɭɬɟɜɨɝɨ�ɪɚɡ-
ɜɢɬɢɹ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ, ɤɨɬɨɪɵɟ� ɩɨ� ɧɟɤɨɬɨɪɨɦɭ� ɭɫɥɨɜɢɸ� ɞɨɥɠɧɵ� ɛɵɬɶ 
ɨɬɨɛɪɚɠɟɧɵ�ɩɚɪɚɥɥɟɥɶɧɨ�ɝɥɨɛɚɥɶɧɨɦɭ�ɜɟɤɬɨɪɭ. 

Ƚɢɩɨɬɟɡɚ 2.�ȿɫɥɢ�ɡɨɧɚ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɢ�ɜɤɥɸɱɚɟɬ�ɬɨɥɶɤɨ�ɫɬɪɟ-
ɥɨɱɧɵɟ�ɩɟɪɟɜɨɞɵ, ɭɥɨɠɟɧɧɵɟ�ɩɨ�ɫɯɟɦɚɦ�ɜɡɚɢɦɧɨɝɨ�ɪɚɫɩɨɥɨɠɟɧɢɹ, ɬɨ�ɨɧɚ�ɢ 
ɹɜɥɹɟɬɫɹ� ɨɛɥɚɫɬɶɸ� ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɦɚɫɲɬɚɛɧɨɝɨ� ɩɥɚɧɚ� ɜ 
ɧɟɦɚɫɲɬɚɛɧɭɸ�ɫɯɟɦɭ. 

Ƚɢɩɨɬɟɡɚ 3.�ȼɫɟ�ɩɭɬɢ, ɨɬɨɛɪɚɠɚɸɳɢɟ�ɩɪɢɦɵɤɚɧɢɹ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɟɣ, ɧɚ 
ɜɫɟɯ� ɫɯɟɦɚɯ� ɦɨɝɭɬ� ɛɵɬɶ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ� ɜɢɞɟ� ɩɚɪɚɥɥɟɥɶɧɵɯ� ɞɪɭɝ� ɞɪɭɝɭ� ɢ 
ɝɥɨɛɚɥɶɧɨɦɭ�ɜɟɤɬɨɪɭ�ɥɢɧɢɣ. 

Ƚɢɩɨɬɟɡɚ 4.� ɋɭɳɟɫɬɜɭɟɬ� ɩɪɟɞɟɥɶɧɵɣ� ɪɨɬɚɰɢɨɧɧɵɣ� ɭɝɨɥ� Ȗr�ɩɪɟɞ), ɩɨɡɜɨ-
ɥɹɸɳɢɣ� ɩɪɟɞɫɬɚɜɢɬɶ� ɜɫɟ� ɩɭɬɢ� ɫɯɟɦɵ� ɫɬɚɧɰɢɢ� ɩɚɪɚɥɥɟɥɶɧɨ� ɝɥɨɛɚɥɶɧɨɦɭ 
ɜɟɤɬɨɪɭ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ. ɉɪɢ�Ȗr > Ȗr�ɩɪɟɞ)�ɬɚɤɚɹ�ɨɩɟɪɚɰɢɹ�ɧɟɞɨɫɬɢɠɢɦɚ. 

Ƚɢɩɨɬɟɡɚ 5.� Ʉɨɥɢɱɟɫɬɜɨ�ɲɚɝɨɜ� ɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɩɥɚɧɚ� ɫɬɚɧɰɢɢ� ɜ� ɫɯɟɦɭ 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ�ɩɥɨɳɚɞɢ�ɬɟɪɪɢɬɨɪɢɢ�ɫɬɚɧɰɢɢ. 

Ƚɢɩɨɬɟɡɚ 6.�ȼɫɟ�ɦɚɫɲɬɚɛɧɵɟ�ɩɥɚɧɵ�ɫɭɳɟɫɬɜɭɸɳɢɯ�ɪɚɡɞɟɥɶɧɵɯ�ɩɭɧɤɬɨɜ 
ɨɛɥɚɞɚɸɬ�ɩɨɬɟɧɰɢɚɥɨɦ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 

Ƚɢɩɨɬɟɡɚ 7.�ɋɭɳɟɫɬɜɭɸɬ�ɩɭɬɟɜɵɟ�ɫɬɪɭɤɬɭɪɵ�ɪɚɡɥɢɱɧɵɯ�ɫɬɚɧɰɢɣ, ɩɪɢɜɨ-
ɞɢɦɵɟ�ɦɟɬɨɞɚɦɢ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɤ�ɢɞɟɧɬɢɱɧɵɦ�ɢɥɢ�ɩɨɞɨɛ-
ɧɵɦ�ɧɟɦɚɫɲɬɚɛɧɵɦ�ɫɯɟɦɚɦ. 

Ƚɢɩɨɬɟɡɚ 8.� ɒɚɛɥɨɧ� ɬɟɯɧɢɱɟɫɤɨɣ� ɫɯɟɦɵ� ɫɬɚɧɰɢɢ� ɫɨɨɬɧɨɫɢɬɫɹ� ɫ� ɦɚɫ-
ɲɬɚɛɧɵɦ�ɩɥɚɧɨɦ�ɬɚɤ�ɠɟ, ɤɚɤ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ�ɫɯɟɦɚ�ɫɬɚɧɰɢɢ�ɫ�ɬɟɯɧɢɱɟɫɤɨɣ. 
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Ƚɢɩɨɬɟɡɚ 9.�Ʉɚɱɟɫɬɜɨ�ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɧɨɝɨ� ɨɛɪɚɡɚ� ɫɯɟɦɵ� ɫɬɚɧɰɢɢ� ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ� ɤɨɷɮɮɢɰɢɟɧɬɨɦ� ɩɪɟɡɟɧɬɚɛɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɢɦ� ɜ� ɫɟɛɹ� ɢɧɞɟɤɫ-
ɧɵɟ� ɫɨɫɬɚɜɥɹɸɳɢɟ� ɩɨɤɚɡɚɬɟɥɟɣ� ɢɧɮɨɪɦɚɬɢɜɧɨɫɬɢ, ɪɚɫɩɨɡɧɚɜɚɟɦɨɫɬɢ 
ɝɪɚɮɢɱɟɫɤɨɣ�ɢɧɮɨɪɦɚɰɢɢ, ɡɚɩɨɥɧɹɟɦɨɫɬɢ�ɩɥɨɳɚɞɢ�ɮɨɪɦɚɬɚ�ɫɯɟɦɵ.  

Ƚɢɩɨɬɟɡɚ 10.�Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɪɚɡɦɟɪɚ�ɤɨɦɩɨɡɢɰɢɨɧɧɨɝɨ�ɮɨɪɦɚɬɚ�ɫɭɳɟɫɬɜɭɟɬ 
ɩɪɟɞɟɥɶɧɨɟ�ɡɧɚɱɟɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɨɛɴɟɤɬɨɜ, ɪɚɡɦɟɳɚɟɦɨɟ�ɧɚ�ɫɯɟɦɟ�ɫɬɚɧɰɢɢ. 

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫ�ɩɨɡɢɰɢɣ�ɞɚɧɧɨɣ�ɝɢɩɨɬɟɡɵ�ɨɝɪɚɧɢɱɟɧɢɟ�ɩɥɨɳɚɞɢ 
ɜ� ɮɨɪɦɚɬɚɯ� Ⱥ4 ɢ�Ⱥ5 ɧɚɤɥɚɞɵɜɚɟɬ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɧɚ� ɪɚɡɦɟɪɵ, 
ɩɥɨɬɧɨɫɬɶ� ɢ�ɤɨɥɢɱɟɫɬɜɨ�ɨɛɴɟɤɬɨɜ�ɧɟɦɚɫɲɬɚɛɧɨɣ�ɫɯɟɦɵ�ɫɬɚɧɰɢɢ. ɇɚɢɛɨɥɟɟ 
ɫɭɳɟɫɬɜɟɧɧɵɦɢ�ɩɪɢɡɧɚɤɚɦɢ�ɤɚɱɟɫɬɜɟɧɧɨ�ɢɥɥɸɫɬɪɚɬɢɜɧɨɣ�ɢ�ɢɧɮɨɪɦɚɬɢɜɧɨɣ 
ɫɯɟɦɵ�ɦɨɝɭɬ�ɛɵɬɶ: 

í�ɪɚɡɦɟɪɵ�ɦɟɠɞɭɩɭɬɢɣ; 
í�ɫɨɨɬɧɨɲɟɧɢɟ�ɞɥɢɧ�ɩɭɬɟɣ�ɢ�ɩɥɚɬɮɨɪɦ (ɫɤɥɚɞɨɜ, ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ); 
í�ɪɚɡɦɟɪɵ�ɲɪɢɮɬɨɜ�ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ�ɧɚɞɩɢɫɟɣ (ɧɨɦɟɪɚ�ɩɭɬɟɣ�ɢ� ɫɬɪɟ-

ɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ, ɝɪɚɮɢɱɟɫɤɢɟ�ɡɧɚɤɢ, ɫɩɟɰɢɚɥɢɡɚɰɢɢ�ɩɭɬɟɣ, ɧɚɢɦɟɧɨɜɚɧɢɹ 
ɩɨɞɯɨɞɨɜ, ɩɪɢɦɵɤɚɸɳɢɯ� ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɩɪɨɦɵɲɥɟɧɧɵɯ� ɩɪɟɞɩɪɢɹɬɢɣ, 
ɧɚɡɜɚɧɢɟ�ɫɬɚɧɰɢɢ). 

Ⱦɥɹ�ɤɚɠɞɨɝɨ�ɪɚɡɦɟɪɚ�ɮɨɪɦɚɬɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɪɚɡɪɚɛɨɬɚɧɵ�ɧɨɪɦɚɥɢɡɨɜɚɧ-
ɧɵɟ� ɩɨɡɢɰɢɢ� ɩɨ� ɜɫɟɦ� ɭɤɚɡɚɧɧɵɦ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɩɪɢɡɧɚɤɚɦ� ɧɟɦɚɫɲɬɚɛɧɨɣ 
ɫɯɟɦɵ. ɉɟɪɟɧɨɫ� ɫɯɟɦɵ� ɫ� ɨɞɧɨɝɨ�ɮɨɪɦɚɬɚ� ɧɚ� ɞɪɭɝɨɣ� ɧɚɡɵɜɚɟɬɫɹ� ɪɟɩɪɨɞɭɤ-
ɬɢɜɧɨɣ�ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ (ɪɟɤɨɪɪɟɤɰɢɟɣ). Ɋɟɤɨɪɪɟɤɰɢɹ�ɦɨɠɟɬ�ɛɵɬɶ�ɬɨɩɨɥɨɝɢ-
ɱɟɫɤɨɣ�ɢ�ɨɛɴɟɤɬɢɜɢɪɭɸɳɟɣ. Ɍɨɩɨɥɨɝɢɱɟɫɤɚɹ�ɪɟɤɨɪɪɟɤɰɢɹ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɩɟ-
ɪɟɧɨɫ�ɜɫɟɯ�ɨɛɴɟɤɬɨɜ�ɫ�ɮɨɪɦɚɬɚ�Ⱥi ɧɚ�ɮɨɪɦɚɬ�Ⱥj ɩɨɫɪɟɞɫɬɜɨɦ�ɦɚɫɲɬɚɛɢɪɨɜɚ-
ɧɢɹ. Ɉɛɴɟɤɬɢɜɢɪɭɸɳɚɹ�ɪɟɤɨɪɪɟɤɰɢɹ�ɢɡɦɟɧɹɟɬ�ɫɨɫɬɚɜ�ɨɛɴɟɤɬɨɜ�ɩɪɢ�ɩɟɪɟɧɨ-
ɫɟ�ɫ�Ⱥi ɧɚ�ɮɨɪɦɚɬ�Ⱥj �ɧɚɩɪɢɦɟɪ, ɢɫɤɥɸɱɚɹ�ɧɟɤɨɬɨɪɵɟ�ɨɛɴɟɤɬɵ) ɧɚ�ɦɟɧɶɲɢɯ 
ɮɨɪɦɚɬɚɯ� ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɞɨɛɚɜɥɹɹ� ɫɤɪɵɬɵɟ� ɨɛɴɟɤɬɵ� ɩɪɢ� ɩɟɪɟɯɨɞɟ� ɤ 
ɛɨɥɶɲɢɦ� ɮɨɪɦɚɬɚɦ. ɉɨ�ɜɢɞɢɦɨɦɭ, ɨɛɴɟɤɬɢɜɢɪɭɸɳɚɹ� ɪɟɤɨɪɪɟɤɰɢɹ� ɛɭɞɟɬ 
ɩɪɨɹɜɥɹɬɶɫɹ�ɩɪɢ�ɩɟɪɟɯɨɞɚɯ�ɧɚ�ɮɨɪɦɚɬɵ�Ⱥ�íȺ5, Ⱥ�íȺ0. ɉɪɨɦɟɠɭɬɨɱɧɵɟ�ɩɨ 
ɜɟɥɢɱɢɧɟ�ɮɨɪɦɚɬɵ�Ⱥ2, Ⱥ3 ɛɭɞɭɬ�ɧɚɩɨɥɧɹɬɶɫɹ�ɫɯɟɦɧɵɦɢ�ɨɛɴɟɤɬɚɦɢ�ɩɨ�ɫɢɫ-
ɬɟɦɟ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɪɟɤɨɪɪɟɤɰɢɢ. 

ɉɪɢ� ɷɬɨɦ, ɟɫɥɢ� ɦɟɬɨɞɚɦɢ� ɨɛɵɱɧɨɝɨ� ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ� ɩɪɢɜɟɫɬɢ� ɫɯɟɦɭ 
ɮɨɪɦɚɬɚ�Ⱥ4 ɤ�ɮɨɪɦɚɬɭ�Ⱥ3 ɢ�ɩɨɥɭɱɢɬɶ�ɧɟɤɨɬɨɪɵɣ�ɪɟɡɭɥɶɬɚɬ Scheme1,  ɚ�ɦɟ-
ɬɨɞɚɦɢ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɬɪɚɧɫɮɨɪɦɚɰɢɢ�ɩɨ�ɜɫɟɦ�ɩɪɚɜɢɥɚɦ�ɫɨɡɞɚɬɶ�ɤɨɪɪɟɤɬ-
ɧɭɸ�ɫɯɟɦɭ Scheme2�ɞɥɹ�ɮɨɪɦɚɬɚ�Ⱥ3 (ɢ�ɜ�ɨɞɧɨɦ,  ɢ�ɜ�ɞɪɭɝɨɦ�ɫɥɭɱɚɟ,  ɟɫɬɟɫɬ-
ɜɟɧɧɨ, ɩɪɨɨɛɪɚɡɨɦ� ɹɜɥɹɟɬɫɹ� ɨɞɢɧ� ɢ� ɬɨɬ� ɠɟ� ɲɚɛɥɨɧ, ɩɨɥɭɱɟɧɧɵɣ� ɢɡ 
ɤɨɧɤɪɟɬɧɵɯ�ɦɚɫɲɬɚɛɧɵɯ�ɩɥɚɧɨɜ), ɬɨ�ɜɨɡɧɢɤɚɟɬ�ɜɨɩɪɨɫ, ɛɭɞɭɬ�ɥɢ�ɢɞɟɧɬɢɱɧɵ 
(Result1), ɩɨɞɨɛɧɵ (Result2) ɢɥɢ� ɪɚɡɥɢɱɧɵ (Result3) ɜɵɯɨɞɧɵɟ� ɨɛɪɚɡɵ 
Scheme1� ɢ Scheme2? ɉɨ�ɜɢɞɢɦɨɦɭ, ɛɭɞɭɬ� ɩɨɞɨɛɧɵ, ɬɚɤ� ɤɚɤ� ɜ Scheme1� ɧɟ 
ɭɱɢɬɵɜɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɞɨɩɨɥɧɟɧɢɹ� ɫɯɟɦɵ�ɧɚ� ɭɜɟɥɢɱɟɧɧɨɦ�ɮɨɪɦɚɬɟ� ɧɨ-
ɜɵɦɢ�ɨɛɴɟɤɬɚɦɢ. Ɉɞɧɚɤɨ�ɨɛɪɚɬɧɨɟ�ɩɪɟɜɪɚɳɟɧɢɟ: 

Scale (Scheme2, ɮɨɪɦɚɬ A3) → (Scheme1, ɮɨɪɦɚɬ A4) í 
ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɧɟɪɚɫɩɨɡɧɚɜɚɟɦɨɫɬɢ�ɦɟɥɤɢɯ�ɨɛɴɟɤɬɨɜ, ɜɢɞɢɦɵɯ�ɧɚ�ɛɨɥɶ-
ɲɟɦ�ɮɨɪɦɚɬɟ. 
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ɉɪɨɛɥɟɦɧɵɟ� ɩɨɡɢɰɢɢ� ɞɚɧɧɵɯ� ɝɢɩɨɬɟɡ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɜɚɠɧɵɦɢ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ� ɤɨɪɪɟɤɬɧɵɯ� ɨɛɪɚɡɨɜ�ɧɟɦɚɫɲɬɚɛɧɵɯ� ɫɯɟɦ� ɫɬɚɧɰɢɣ 
ɢɡ�ɰɢɮɪɨɜɵɯ�ɦɚɫɲɬɚɛɧɵɯ�ɩɥɚɧɨɜ. 

ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1 Головнич, А. К.�Ɉɛɴɟɤɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɧɚ�ɰɢɮɪɨɜɵɯ�ɦɚɫɲɬɚɛɧɵɯ 

ɩɥɚɧɚɯ : [ɦɨɧɨɝɪɚɮɢɹ] / Ⱥ. Ʉ. Ƚɨɥɨɜɧɢɱ. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ, 2011. – 340 ɫ. 
2 Правдин, Н. В. Ɉɫɧɨɜɵ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 

ɫɬɚɧɰɢɣ : [ɦɨɧɨɝɪɚɮɢɹ] / ɇ. ȼ. ɉɪɚɜɞɢɧ, Ⱥ. Ʉ. Ƚɨɥɨɜɧɢɱ, ɋ. ɉ. ȼɚɤɭɥɟɧɤɨ. – Ɇ. : 
Ɇɚɪɲɪɭɬ, 2004. – 400 ɫ. 

3 Переплавченко, Е. М.�ɋɩɨɫɨɛɵ�ɬɨɩɨɥɨɝɢɱɟɫɤɨɣ�ɪɟɤɨɧɫɬɪɭɤɰɢɢ�ɧɟɦɚɫɲɬɚɛɧɵɯ 
ɫɯɟɦ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɫɬɚɧɰɢɣ / ȿ. Ɇ. ɉɟɪɟɩɥɚɜɱɟɧɤɨ // ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ 
ɪɚɡɜɢɬɢɹ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɭɡɥɨɜ : ɦɟɠɞɭɧɚɪ. ɫɛ. ɧɚɭɱ. ɬɪ.; ɪɟɞɤɨɥ.:        
Ⱥ. Ʉ. Ƚɨɥɨɜɧɢɱ (ɝɥ. ɪɟɞ.) [ɢ�ɞɪ.]. – Ƚɨɦɟɥɶ : ȻɟɥȽɍɌ, 2022. – ȼɵɩ. 4. – ɋ. 180í184.  
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ɌȿɈɊȿɌɂɑȿɋɄɈȿ�ɈȻɈɋɇɈȼȺɇɂȿ�ɁɈɇɂɊɈȼȺɇɂə  
ɄɈɇɌȿɃɇȿɊɇɈȽɈ�ɌȿɊɆɂɇȺɅȺ�ɉɈ�ɋɌȿɉȿɇɂ�ɇȺȾȿɀɇɈɋɌɂ 
ɉɊɈȽɇɈɁɂɊɈȼȺɇɂə�ɌȿɏɇɈɅɈȽɈȽɂɑȿɋɄɈɃ�ɐȿɉɈɑɄɂ  
ɈȻɊȺȻɈɌɄɂ�ɄɈɇɌȿɃɇȿɊɈɉɈɌɈɄȺ 
 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɜɚɪɢɚɧɬɵ�ɡɨɧɧɨɝɨ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ 
ɬɢɩɚ «ɫɭɯɨɣ�ɩɨɪɬ». ɉɪɢɜɟɞɟɧɵ�ɨɬɥɢɱɢɬɟɥɶɧɵɟ�ɱɟɪɬɵ�ɜ�ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ�ɩɨɫɬɚɜɥɟɧ-
ɧɵɯ�ɡɚɞɚɱ�ɞɥɹ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚɥɨɜ�ɢ�ɬɢɩɚ «ɫɭɯɨɣ�ɩɨɪɬ». ɉɪɟɞɥɨɠɟɧɚ�ɦɟɬɨɞɢɤɚ�ɡɨɧ-
ɧɨɝɨ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɩɨ� ɫɬɟɩɟɧɢ� ɧɚɞɟɠɧɨɫɬɢ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɩɨɱɤɢ� ɨɛɪɚɛɨɬɤɢ, ɤɨɬɨɪɚɹ� ɩɨɡɜɨɥɢɬ� ɪɟɚɥɢɡɨ-
ɜɚɬɶ�ɬɟɯɧɨɥɨɝɢɸ�ɨɛɪɚɛɨɬɤɢ, ɨɫɧɨɜɚɧɧɭɸ�ɧɚ�ɦɨɞɟɥɢ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ 
«LIFO».  
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Ɉɞɧɢɦ� ɢɡ� ɜɚɪɢɚɧɬɨɜ� ɫɨɤɪɚɳɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ 
ɹɜɥɹɟɬɫɹ�ɡɨɧɧɨɟ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ, ɤɨɬɨɪɨɟ�ɩɨɡɜɨ-
ɥɢɬ�ɪɚɰɢɨɧɚɥɶɧɨ�ɪɚɫɩɪɟɞɟɥɢɬɶ�ɤɨɧɬɟɣɧɟɪɵ�ɩɨ�ɡɨɧɚɦ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɭɪɨɜ-
ɧɹ� ɧɚɞɟɠɧɨɫɬɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɩɨɱɤɢ. Ɍɚɤɨɣ� ɩɨɞɯɨɞ 
ɩɨɡɜɨɥɢɬ�ɩɨɥɧɨɫɬɶɸ�ɢɫɤɥɸɱɢɬɶ�ɭɫɬɚɧɨɜɤɭ�ɛɥɨɤɢɪɭɸɳɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢ�ɢɡ-
ɥɢɲɧɸɸ�ɩɟɪɟɫɬɚɧɨɜɤɭ, ɧɟ�ɫɜɹɡɚɧɧɭɸ�ɫ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ�ɨɛɭɫɥɨɜɥɟɧɧɨɣ�ɰɟ-
ɩɨɱɤɨɣ. Ɂɨɧɧɨɟ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɩɪɟɞɥɚɝɚɟɬɫɹ�ɞɥɹ�ɬɟɪɦɢɧɚɥɨɜ�ɬɢɩɚ «ɫɭɯɨɣ 
ɩɨɪɬ» ɢ�ɬɟɪɦɢɧɚɥɨɜ, ɨɛɫɥɭɠɢɜɚɸɳɢɯ�ɦɭɥɶɬɢɦɨɞɚɥɶɧɵɟ�ɩɟɪɟɜɨɡɤɢ�ɚɜɬɨɦɨ-
ɛɢɥɶɧɵɦ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ.  

Ɂɚɞɚɱɚ�ɩɨ� ɡɨɧɧɨɦɭ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɸ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɞɨɥɠɧɚ 
ɛɵɬɶ�ɪɟɲɟɧɚ�ɩɪɟɜɟɧɬɢɜɧɨ, ɫ�ɭɱɟɬɨɦ�ɷɬɚɩɚ�ɚɤɬɢɜɧɨɝɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɢ�ɪɚɡɜɢ-
ɬɢɹ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ�ɬɟɪɦɢɧɚɥɶɧɨɣ�ɫɢɫɬɟɦɵ, ɫ�ɭɱɟɬɨɦ�ɨɛɴɟɦɨɜ�ɩɟ-
ɪɟɜɨɡɨɤ� ɢ� ɩɨɬɪɟɛɧɨɫɬɢ� ɜ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɤɨɧɬɟɣɧɟɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ. 

ȼ�ɫɨɜɪɟɦɟɧɧɵɯ�ɢɫɬɨɱɧɢɤɚɯ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɞɨɫɬɚɬɨɱɧɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɜɚɪɢ-
ɚɧɬɨɜ�ɢ�ɦɟɬɨɞɨɜ�ɞɥɹ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ 
ɬɟɪɦɢɧɚɥɚ. Ɋɚɫɫɦɨɬɪɢɦ�ɧɟɤɨɬɨɪɵɟ�ɪɚɡɪɚɛɨɬɤɢ�ɜ�ɷɬɨɣ�ɫɮɟɪɟ�ɨɬɟɱɟɫɬɜɟɧɧɵɯ�ɢ 
ɡɚɪɭɛɟɠɧɵɯ�ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ.  

ɋɨɜɪɟɦɟɧɧɵɦɢ� ɚɜɬɨɪɚɦɢ� ɩɪɟɞɥɚɝɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɜɢɞɵ� ɩɥɚɧɢɪɨɜɨɤ 
ɤɨɧɬɟɣɧɟɪɧɵɯ� ɬɟɪɦɢɧɚɥɨɜ. Ʉ� ɩɪɢɦɟɪɭ, Ⱦ. ɋ. ɏɚɫɚɧɨɜɵɦ [1] ɩɪɨɢɡɜɟɞɟɧ 
ɫɪɚɜɧɢɬɟɥɶɧɵɣ�ɚɧɚɥɢɡ�ɩɥɚɧɢɪɨɜɨɤ� ɤɨɧɬɟɣɧɟɪɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ. ɇɨɜɵɟ�ɜɢɞɵ 
ɩɥɚɧɢɪɨɜɨɤ�ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ�ɫ�ɩɨɡɢɰɢɣ�ɦɟɧɶɲɢɯ�ɡɚɬɪɚɬ�ɩɥɨɳɚɞɢ�ɢ�ɨɛɟɫɩɟ-
ɱɟɧɢɹ�ɛɨɥɟɟ�ɛɵɫɬɪɨɣ, ɞɟɲɟɜɨɣ�ɢ�ɷɮɮɟɤɬɢɜɧɨɣ�ɩɟɪɟɞɚɱɢ�ɤɨɧɬɟɣɧɟɪɨɜ. 

Ɇɟɬɨɞɨɦ�ɨɩɬɢɦɢɡɚɰɢɢ�ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɬɟɪɦɢɧɚɥɚ 
ɩɨɫɜɹɳɟɧ�ɪɹɞ�ɫɬɚɬɟɣ. ȼ. Ⱥ. Ƚɚɣ�ɢ�Ⱦ. ȼ. Ɇɚɥɚɯɨɜ [2] ɪɚɫɫɦɚɬɪɢɜɚɸɬ�ɜɚɪɢɚɧɬɵ 
ɪɚɡɦɟɳɟɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɬɟɪɪɢɬɨɪɢɹɯ� ɬɟɪɦɢɧɚɥɨɜ, ɨɬɥɢɱɧɵɯ� ɨɬ «ɩɪɹɦɨ-
ɭɝɨɥɶɧɨɝɨ�ɬɢɩɚ». ȼ�ɩɪɟɞɥɚɝɚɟɦɨɦ�ɦɟɬɨɞɟ�ɜ�ɢɧɬɟɪɚɤɬɢɜɧɨɦ�ɪɟɠɢɦɟ�ɫɬɪɨɢɬɫɹ 
ɧɟɫɤɨɥɶɤɨ� ɜɚɪɢɚɧɬɨɜ� ɪɚɡɦɟɳɟɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ, ɡɚɬɟɦ� ɞɥɹ� ɤɚɠɞɨɝɨ� ɜɚɪɢɚɧɬɚ 
ɩɨɞɫɱɢɬɵɜɚɸɬɫɹ�ɬɪɚɧɫɩɨɪɬɧɚɹ�ɪɚɛɨɬɚ�ɢ�ɨɛɳɟɟ�ɤɨɥɢɱɟɫɬɜɨ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɟɪ-
ɜɨɝɨ�ɹɪɭɫɚ. ɗɬɢ�ɩɨɤɚɡɚɬɟɥɢ�ɜ�ɤɨɦɩɥɟɤɫɟ�ɹɜɥɹɸɬɫɹ�ɤɪɢɬɟɪɢɹɦɢ�ɜɵɛɨɪɚ�ɨɩɬɢ-
ɦɚɥɶɧɨɝɨ� ɪɚɡɦɟɳɟɧɢɹ� ɲɬɚɛɟɥɟɣ� ɤɨɧɬɟɣɧɟɪɨɜ. ȼ. ɋ. ɏɥɟɛɨɞɨɪɨɜ [3] 
ɚɧɚɥɢɡɢɪɭɟɬ� ɷɮɮɟɤɬɢɜɧɨɫɬɶ� ɩɪɢɦɟɧɟɧɢɹ� ɪɚɡɥɢɱɧɵɯ� ɜɚɪɢɚɧɬɨɜ� ɨɫɧɚɳɟɧɢɹ 
ɤɨɧɬɟɣɧɟɪɧɵɯ� ɬɟɪɦɢɧɚɥɨɜ. Ɇɟɬɨɞɵ� ɞɢɧɚɦɢɱɟɫɤɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɨɱɟɪɟɞɟɣ 
ɭɫɬɚɧɨɜɤɢ�ɢ�ɢɡɴɹɬɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɭɱɚɫɬɤɟ�ɫɤɥɚɞɚ, ɚɥɝɨɪɢɬɦɚ�ɩɪɢɨɪɢɬɟɬɧɨ-
ɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɨɱɟɪɟɞɟɣ, ɚ�ɬɚɤɠɟ�ɞɢɧɚɦɢɱɟɫɤɨɝɨ�ɚɥɝɨɪɢɬɦɚ�ɩɥɚɧɢɪɨɜɚɧɢɹ 
ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɫɤɥɚɞɟ�ɜɪɟɦɟɧɧɨɝɨ�ɯɪɚɧɟɧɢɹ�ɪɚɫɫɦɨɬɪɟɧɵ�ɜ�ɫɬɚɬɶɟ 
ȿ. ȼ. ɇɭɠɧɨɜɚ�ɢ�Ⱦ. ɋ. ɘɪɤɨ [4]. Ɋɟɚɥɢɡɚɰɢɹ�ɩɪɟɞɥɚɝɚɟɦɨɝɨ� ɚɜɬɨɪɚɦɢ�ɦɟɯɚ-
ɧɢɡɦɚ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɨɱɟɪɟɞɟɣ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɩɪɢɨɪɢɬɟɬɧɨɟ� ɨɫɜɨɛɨɠɞɟɧɢɟ 
ɭɱɚɫɬɤɚ�ɫɤɥɚɞɚ, ɚ�ɬɚɤɠɟ�ɞɚɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ�ɨɩɬɢɦɢɡɚɰɢɢ�ɩɪɨ-
ɰɟɫɫɚ�ɭɫɬɚɧɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɧɟɦ. ȼ. Ⱥ. Ɋɹɝɢɧɚ [5] ɢ�ɫɨɚɜɬɨɪɵ�ɩɪɟɞɥɚɝɚɸɬ 
ɩɪɨɬɨɬɢɩ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ�ɫɢɫɬɟɦɵ�ɞɥɹ� ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ. ɉɪɟɞ-
ɥɨɠɟɧɧɵɣ�ɫɩɨɫɨɛ�ɪɚɡɦɟɳɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɩɥɨɳɚɞɤɟ�ɨɫɧɨɜɚɧ�ɧɚ�ɞɚɬɟ�ɜɵ-
ɜɨɡɚ�ɤɨɧɬɟɣɧɟɪɚ. 
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Ɉɞɧɢɦ� ɢɡ� ɷɮɮɟɤɬɢɜɧɵɯ� ɦɟɬɨɞɨɜ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɪɚ-
ɛɨɬɤɢ�ɢɧɬɟɪɦɨɞɚɥɶɧɵɯ�ɟɞɢɧɢɰ�ɹɜɥɹɟɬɫɹ�ɡɨɧɢɪɨɜɚɧɢɟ�ɤɨɧɬɟɣɧɟɪɧɨɝɨ�ɬɟɪɦɢ-
ɧɚɥɚ.  Ʉ� ɩɪɢɦɟɪɭ,  ɜ� ɫɬɚɬɶɟ� Ⱥ.  Ⱥ.  əɧɱɟɧɤɨ [6]  ɧɚ� ɨɫɧɨɜɟ� ɢɡɭɱɟɧɢɹ 
ɫɨɜɪɟɦɟɧɧɵɯ�ɥɨɝɢɫɬɢɱɟɫɤɢɯ�ɩɪɨɰɟɫɫɨɜ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ, ɯɚɪɚɤɬɟ-
ɪɢɡɭɸɳɢɯɫɹ�ɞɢɧɚɦɢɱɟɫɤɨɣ�ɢɡɦɟɧɱɢɜɨɫɬɶɸ�ɢ�ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ�ɭɱɟɬɚ�ɪɚɡɧɨ-
ɪɨɞɧɵɯ� ɩɚɪɚɦɟɬɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧ� ɩɪɨɰɟɫɫ� ɩɨɫɬɪɨɟɧɢɹ� ɦɨɞɟɥɢ� ɩɟɪɟɪɚɛɨɬɤɢ 
ɢɦɩɨɪɬɧɵɯ� ɤɨɧɬɟɣɧɟɪɧɵɯ� ɝɪɭɡɨɩɨɬɨɤɨɜ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɡɨɧɢɪɨɜɚɧɢɹ 
ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ. ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɜɵɩɨɥɧɟɧɧɨɝɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɚ 
ɪɚɡɪɚɛɨɬɚɧɚ� ɛɥɨɤ�ɫɯɟɦɚ� ɩɟɪɟɪɚɛɨɬɤɢ� ɢɦɩɨɪɬɧɨɝɨ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɩɨɬɨɤɚ� ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ� ɬɟɯɧɨɥɨɝɢɢ� ɡɨɧɢɪɨɜɚɧɢɹ� ɬɟɪɦɢɧɚɥɚ� ɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ� ɩɪɨ-
ɰɟɫɫɟ�ɜ�ɜɢɞɟ�ɫɢɫɬɟɦɵ�ɦɚɫɫɨɜɨɝɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɟɤɢɲ�ɇ. Ⱥ. [7] ɜɵɞɜɢɧɭɬɚ 
ɝɢɩɨɬɟɡɚ, ɱɬɨ�ɩɟɪɟɯɨɞ�ɤ�ɨɛɪɚɛɨɬɤɟ�ɟɞɢɧɨɝɨ�ɬɢɩɚ�ɝɪɭɡɨɜɵɯ�ɟɞɢɧɢɰ�ɩɪɢɜɟɞɟɬ 
ɤ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ� ɡɨɧɢɪɨɜɚɧɢɸ� ɬɟɪɦɢɧɚɥɨɜ� ɩɨ� ɩɪɢɧɰɢɩɭ� ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɨɝɨ�ɷɬɚɩɚ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɚ. ɉɪɟɞɥɚɝɚɟɦɵɣ�ɜɚɪɢɚɧɬ�ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ 
ɬɟɪɪɢɬɨɪɢɢ�ɬɟɪɦɢɧɚɥɚ�ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ�ɫɨɛɥɸɞɟɧɢɢ�ɥɨɝɢɱɟɫɤɨɣ�ɩɨɫɥɟɞɨɜɚ-
ɬɟɥɶɧɨɫɬɢ� ɨɩɟɪɚɰɢɣ� ɢ� ɪɚɰɢɨɧɚɥɢɡɚɰɢɢ� ɫɤɥɚɞɫɤɨɣ�ɥɨɝɢɫɬɢɤɢ� ɩɨ�ɩɟɪɟɦɟɳɟ-
ɧɢɸ�ɤɨɧɬɟɣɧɟɪɨɜ�ɜ�ɩɪɨɰɟɫɫɟ�ɢɯ�ɨɛɪɚɛɨɬɤɢ. 

Ɇɟɬɨɞɵ�ɫɧɢɠɟɧɢɹ�ɫɬɨɢɦɨɫɬɢ�ɢ�ɫɪɨɤɨɜ�ɨɛɪɚɛɨɬɤɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɤɨɧɬɟɣ-
ɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɚɜɬɨɦɚɬɢɡɚɰɢɢ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟ-
ɧɢɹ� ɤɨɧɬɟɣɧɟɪɚɦɢ� ɩɪɢɜɟɞɟɧɵ� ɜ� ɫɬɚɬɶɟ� ɉ. Ⱥ. Ⱥɪɤɢɧɚ [8] ɢ� ɫɨɚɜɬɨɪɨɜ. 
Ɉɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�ɫɢɫɬɟɦɵ�ɹɜɥɹɟɬɫɹ�ɚɜɬɨɦɚɬɢɡɚɰɢɹ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ 
ɨɩɟɪɚɰɢɹɦɢ�ɫ�ɤɨɧɬɟɣɧɟɪɚɦɢ. ɉɪɟɞɥɚɝɚɟɦɵɟ�ɦɟɬɨɞɵ�ɩɪɢɡɜɚɧɵ�ɭɜɟɥɢɱɢɬɶ�ɫɤɨ-
ɪɨɫɬɶ�ɩɪɨɯɨɠɞɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɱɟɪɟɡ�ɬɟɪɦɢɧɚɥ, ɫɤɨɪɨɫɬɶ�ɩɪɢɟɦɚ�ɢ�ɨɛɪɚɛɨɬ-
ɤɢ� ɡɚɹɜɨɤ, ɚ�ɬɚɤɠɟ�ɩɨɜɵɫɢɬɶ� ɤɚɱɟɫɬɜɨ�ɨɛɫɥɭɠɢɜɚɧɢɹ�ɤɥɢɟɧɬɨɜ. ȼ. ȼ. Ɇɚɥɚɹ,  
ɇ. Ⱥ. Ⱦɭɛɢɧɢɧɚ [9] ɨɩɢɫɵɜɚɸɬ�ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɧɵɦɢ�ɬɟɪɦɢɧɚ-
ɥɚɦɢ� ɤɚɤ� ɫɢɫɬɟɦɵ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɪɟɲɟɧɢɣ, ɨɯɜɚɬɵɜɚɸɳɢɟ� ɩɪɨɰɟɫɫɵ 
ɩɪɢɟɦɚ, ɯɪɚɧɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ�ɢ� ɨɬɝɪɭɡɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɤɨɧɬɟɣɧɟɪɧɨɦ�ɬɟɪ-
ɦɢɧɚɥɟ. Ɉɫɧɨɜɧɨɣ�ɡɚɞɚɱɟɣ�ɬɚɤɢɯ�ɫɢɫɬɟɦ, ɩɨ�ɦɧɟɧɢɸ�ɚɜɬɨɪɨɜ, ɹɜɥɹɟɬɫɹ�ɚɜɬɨ-
ɦɚɬɢɡɚɰɢɹ� ɨɩɟɪɚɬɢɜɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɨɩɟɪɚɰɢɹɦɢ� ɫ� ɤɨɧɬɟɣɧɟɪɚɦɢ, 
ɩɨɡɜɨɥɹɸɳɚɹ�ɫɧɢɡɢɬɶ�ɫɬɨɢɦɨɫɬɶ�ɢ�ɫɪɨɤɢ�ɢɯ�ɨɛɪɚɛɨɬɤɢ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɤɨɧɬɟɣ-
ɧɟɪɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ. 

ɉɪɨɛɥɟɦɚ� ɬɭɩɢɤɨɜɵɯ� ɫɢɬɭɚɰɢɣ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ AGV ɞɥɹ� ɬɪɚɧɫɩɨɪ-
ɬɢɪɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨɞɧɢɦɚɟɬɫɹ�ɜ�ɫɬɚɬɶɟ�Ʉ. ɏ. Ʉɢɦ [10]. Ⱦɥɹ�ɟɟ�ɪɟɲɟɧɢɹ 
ɩɪɟɞɥɚɝɚɸɬɫɹ� ɦɟɬɨɞ� ɝɪɚɮɢɱɟɫɤɨɝɨ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɪɚɫɩɢɫɚɧɢɹ� ɢ� ɬɚɛɥɢɰɚ 
ɩɪɢɨɪɢɬɟɬɨɜ. Ɋɚɫɩɢɫɚɧɢɟ�ɩɪɟɞɧɚɡɧɚɱɟɧɨ�ɞɥɹ�ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ�ɦɚɪɲɪɭɬɨɜ�ɩɟ-
ɪɟɞɜɢɠɟɧɢɹ AGV, ɬɚɛɥɢɰɚ�ɩɪɢɨɪɢɬɟɬɨɜ – ɞɥɹ�ɩɨɞɞɟɪɠɚɧɢɹ�ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ 
ɩɪɢɨɪɢɬɟɬɨɜ�ɦɟɠɞɭ�ɛɥɨɤɚɦɢ�ɭɫɥɨɜɧɨɣ�ɫɟɬɤɢ, ɫ�ɩɨɦɨɳɶɸ�ɤɨɬɨɪɨɣ�ɜɵɩɨɥɧɟ-
ɧɨ�ɪɚɡɛɢɟɧɢɟ� ɬɟɪɦɢɧɚɥɚ�ɧɚ� ɨɩɪɟɞɟɥɟɧɧɵɟ� ɨɛɥɚɫɬɢ. ɉɨɤɚɡɚɧɨ, ɱɬɨ� ɫɨɝɥɚɫɨ-
ɜɚɧɧɨɫɬɶ� ɩɪɢɨɪɢɬɟɬɨɜ� ɝɚɪɚɧɬɢɪɭɟɬ� ɨɬɫɭɬɫɬɜɢɟ� ɜɡɚɢɦɨɛɥɨɤɢɪɨɜɨɤ� ɜ 
ɪɚɫɩɢɫɚɧɢɹɯ�ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ�ɞɥɹ AGV, ɩɟɪɟɫɟɤɚɸɳɢɯ�ɨɞɧɭ�ɢ�ɬɭ�ɠɟ�ɨɛɥɚɫɬɶ 
ɜ�ɨɞɧɨ�ɢ�ɬɨ�ɠɟ�ɜɪɟɦɹ. ɉɪɟɞɥɨɠɟɧɧɵɣ�ɦɟɬɨɞ�ɛɵɥ�ɚɩɪɨɛɢɪɨɜɚɧ�ɜ�ɯɨɞɟ�ɢɦɢɬɚ-
ɰɢɨɧɧɨɝɨ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ȼ�ɫɨɜɪɟɦɟɧɧɨɣ�ɧɚɭɱɧɨɣ�ɥɢɬɟɪɚɬɭɪɟ�ɩɪɟɞɥɨɠɟɧɨ�ɡɧɚɱɢɬɟɥɶɧɨɟ�ɤɨɥɢɱɟɫɬ-
ɜɨ� ɜɚɪɢɚɧɬɨɜ� ɢ� ɦɟɬɨɞɨɜ� ɨɩɬɢɦɢɡɚɰɢɢ� ɪɚɡɦɟɳɟɧɢɹ� ɤɨɧɬɟɣɧɟɪɨɜ. ɇɚɢɛɨɥɟɟ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ� ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ� ɜɚɪɢɚɧɬɵ� ɫ� ɡɨɧɧɵɦ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟɦ 
ɬɟɪɦɢɧɚɥɚ. Ɂɨɧɧɨɟ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɛɚɡɢɪɭɟɬɫɹ�ɧɚ�ɪɚɡɞɟɥɟɧɢɢ�ɤɨɧɬɟɣɧɟɪɨɜ 
ɧɚ� ɝɪɭɩɩɵ� ɩɨ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɩɪɢɡɧɚɤɚɦ. ɐɟɥɶ� ɡɨɧɧɨɝɨ� ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ – 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ�ɪɚɛɨɬɵ�ɬɟɪɦɢɧɚɥɚ�ɡɚ�ɫɱɟɬ�ɭɦɟɧɶɲɟɧɢɹ�ɱɢɫɥɚ�ɢɡɥɢɲɧɢɯ 
ɩɟɪɟɫɬɚɧɨɜɨɤ�ɤɨɧɬɟɣɧɟɪɨɜ�ɢ�ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ�ɨɩɟɪɚɰɢɣ. 

Ɉɞɧɚɤɨ�ɜ�ɛɨɥɶɲɢɧɫɬɜɟ�ɢɫɬɨɱɧɢɤɨɜ�ɡɨɧɧɨɟ�ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɩɪɨɢɡɜɨɞɢɬ-
ɫɹ� ɩɨ� ɜɢɞɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɮɚɡɵ� ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ (ɩɪɢɛɵɬɢɟ, ɨɬɩɪɚɜɥɟ-
ɧɢɟ), ɩɨ� ɩɪɢɡɧɚɤɚɦ� ɫɨɫɬɨɹɧɢɹ (ɩɨɪɨɠɧɢɣ� ɝɪɭɠɟɧɵɣ), ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ 
�ɢɧɜɟɧɬɚɪɧɵɣ, ɫɨɛɫɬɜɟɧɧɵɣ, ɚɪɟɧɞɨɜɚɧɧɵɣ, ɩɪɢɧɚɞɥɟɠɚɳɢɣ� ɞɪɭɝɢɦ� ɜɥɚ-
ɞɟɥɶɰɚɦ). ȼ�ɢɬɨɝɟ�ɢɡɨɥɢɪɨɜɚɧɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɷɬɢɯ�ɩɪɢɡɧɚɤɨɜ�ɤɚɤ�ɨɫɧɨɜɵ 
ɞɥɹ� ɡɨɧɢɪɨɜɚɧɢɹ� ɬɟɪɦɢɧɚɥɚ� ɧɟ� ɝɚɪɚɧɬɢɪɭɟɬ� ɦɢɧɢɦɢɡɚɰɢɸ� ɬɪɚɧɫɩɨɪɬɧɨ-
ɩɟɪɟɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ� ɢ� ɪɟɚɥɢɡɚɰɢɸ� ɩɪɢɧɰɢɩɨɜ� ɬɟɨɪɢɢ� ɦɚɫɫɨɜɨɝɨ� ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ. 

ɇɟɨɛɯɨɞɢɦɨ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɞɥɹ�ɪɟɲɟɧɢɹ�ɡɚɞɚɱɢ�ɨɩɵɬ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚ-
ɥɨɜ�ɦɨɠɟɬ�ɛɵɬɶ�ɢɫɩɨɥɶɡɨɜɚɧ�ɜ�ɧɟɩɨɥɧɨɣ�ɦɟɪɟ�ɢɡ�ɡɚ�ɫɥɟɞɭɸɳɢɯ�ɪɚɡɥɢɱɢɣ:  

– ɪɚɡɥɢɱɢɹ�ɜ�ɩɪɢɨɪɢɬɟɬɧɨɫɬɢ�ɡɚɞɚɱ. ɇɚ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚɥɚɯ�ɢ�ɬɟɪɦɢɧɚɥɚɯ 
ɬɢɩɚ «ɫɭɯɨɣ�ɩɨɪɬ» ɩɪɢɫɭɬɫɬɜɭɟɬ�ɪɚɡɧɚɹ�ɩɪɢɨɪɢɬɟɬɧɨɫɬɶ�ɜɵɩɨɥɧɹɟɦɵɯ�ɡɚɞɚɱ�ɜ 
ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ. ȼ� ɭɫɥɨɜɢɹɯ� ɢɡɛɵɬɨɱɧɨɫɬɢ� ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ�ɧɚ�ɦɨɪɫɤɢɯ�ɬɟɪɦɢɧɚɥɚɯ�ɩɪɢɨɪɢɬɟɬɧɵɦ�ɹɜɥɹɟɬɫɹ�ɪɟɲɟɧɢɟ�ɡɚɞɚɱɢ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɫɨɤɪɚɳɟɧɢɹ� ɜɪɟɦɟɧɢ�ɩɪɨɫɬɨɹ�ɦɨɪɫɤɨɝɨ� ɫɭɞɧɚ� ɡɚ� ɫɱɟɬ�ɩɚɪɚɥ-
ɥɟɥɶɧɨɫɬɢ�ɨɩɟɪɚɰɢɣ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɤɚɤ�ɦɨɠɧɨ�ɛɨɥɶɲɟɝɨ�ɱɢɫɥɚ�ɦɟɯɚɧɢɡ-
ɦɨɜ. ȼ� ɭɫɥɨɜɢɹɯ� ɫɨɤɪɚɳɟɧɢɹ� ɡɚɬɪɚɬ� ɧɚ� ɬɟɪɦɢɧɚɥɶɧɭɸ� ɨɛɪɚɛɨɬɤɭ� ɧɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɩɪɢɨɪɢɬɟɬɧɵɦ� ɹɜɥɹɟɬɫɹ� ɪɟɲɟɧɢɟ� ɡɚɞɚɱɢ� ɪɚ-
ɰɢɨɧɚɥɶɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɦɟɯɚɧɢɡɦɨɜ; 

– ɪɚɡɥɢɱɢɹ�ɜ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚɛɨɬɤɢ. ɇɚ�ɦɨɪɫɤɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɩɪɟɨɛɥɚɞɚɟɬ 
ɬɟɯɧɨɥɨɝɢɹ�ɫɞɜɨɟɧɧɵɯ�ɨɩɟɪɚɰɢɣ, ɤɨɝɞɚ�ɩɪɢ�ɜɵɝɪɭɡɤɟ�ɫɭɞɧɚ�ɢɞɟɬ�ɟɝɨ�ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨ�ɩɚɪɚɥɥɟɥɶɧɚɹ� ɩɨɝɪɭɡɤɚ. ȼ� ɫɥɭɱɚɟ� ɫ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɫɭɳɟɫɬɜɭɟɬ 
ɬɪɢ�ɬɟɨɪɟɬɢɱɟɫɤɢ�ɪɚɜɧɨɜɟɪɨɹɬɧɵɯ�ɫɯɟɦɵ�ɨɛɪɚɛɨɬɤɢ: 1) ɩɨɞɚɱɚ�ɩɨɪɨɠɧɟɝɨ�ɫɨ-
ɫɬɚɜɚ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɬɩɪɚɜɥɟɧɢɟɦ�ɝɪɭɠɟɧɵɯ�ɜɚɝɨɧɨɜ; 2) ɩɨɞɚ-
ɱɚ�ɝɪɭɠɟɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɨɞ�ɜɵɝɪɭɡɤɭ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɬɩɪɚɜɥɟɧɢɟɦ�ɩɨɪɨɠɧɢɯ 
ɜɚɝɨɧɨɜ; 3) ɩɨɞɚɱɚ�ɝɪɭɠɟɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɨɞ�ɜɵɝɪɭɡɤɭ�ɫ�ɩɨɫɥɟɞɭɸɳɟɣ�ɩɨɝɪɭɡɤɨɣ 
�ɜɵɩɨɥɧɟɧɢɟ�ɫɞɜɨɟɧɧɵɯ�ɨɩɟɪɚɰɢɣ); 

– ɪɚɡɥɢɱɢɹ� ɜ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɫɫɬɚɧɨɜɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜɚɯ. ɉɪɢ�ɩɨɝɪɭɡɤɟ�ɧɚ�ɩɪɹɦɨɣ�ɤɨɧɬɟɣɧɟɪɧɵɣ�ɩɨɟɡɞ�ɩɨɪɹɞɨɤ�ɪɚɫɫɬɚɧɨɜ-
ɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɜɚɝɨɧɚɯ�ɡɚɜɢɫɢɬ�ɬɨɥɶɤɨ�ɨɬ�ɦɚɫɫɨɜɵɯ�ɯɚɪɚɤɬɟɪɢɫɬɢɤ�ɢ�ɬɢ-
ɩɨɪɚɡɦɟɪɚ� ɤɨɧɬɟɣɧɟɪɨɜ, ɬ. ɟ. ɩɨɪɹɞɨɤ� ɡɚɝɪɭɡɤɢ� ɜɚɝɨɧɨɜ� ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɨɪɦɚɬɢɜɧɵɦɢ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɩɨ� ɪɚɡɦɟɳɟɧɢɸ� ɢ� ɤɪɟɩɥɟɧɢɸ. ɉɪɢ� ɩɨɝɪɭɡɤɟ 
ɤɨɧɬɟɣɧɟɪɨɜ� ɪɚɡɧɵɯ� ɧɚɡɧɚɱɟɧɢɣ� ɩɨɪɹɞɨɤ� ɪɚɫɫɬɚɧɨɜɤɢ� ɡɚɜɢɫɢɬ� ɢ� ɨɬ� ɞɚɥɶ-
ɧɟɣɲɟɝɨ�ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ, ɬ. ɟ. ɩɨɪɹɞɨɤ� ɪɚɫɫɬɚɧɨɜɤɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɟɳɟ�ɨɞ-
ɧɢɦ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ� ɮɚɤɬɨɪɨɦ. ȼ� ɫɥɭɱɚɟ� ɫ� ɦɨɪɫɤɢɦ� ɬɪɚɧɫɩɨɪɬɨɦ� ɫɯɟɦɵ 
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ɪɚɡɦɟɳɟɧɢɹ�ɧɚɦɧɨɝɨ�ɛɨɥɟɟ�ɫɥɨɠɧɵɟ�ɡɚ�ɫɱɟɬ�ɜɵɫɨɤɨɣ�ɹɪɭɫɧɨɫɬɢ�ɩɨɝɪɭɡɤɢ�ɢ 
ɫɨɜɟɪɲɟɧɧɨ�ɞɪɭɝɢɯ�ɬɪɟɛɨɜɚɧɢɣ�ɩɨ�ɪɚɡɦɟɳɟɧɢɸ�ɢ�ɤɪɟɩɥɟɧɢɸ�ɤɨɧɬɟɣɧɟɪɨɜ;  

– ɪɚɡɥɢɱɢɹ� ɜɨ� ɜɥɢɹɧɢɢ� ɫɤɨɪɨɫɬɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɧɚ� ɬɟɪɦɢɧɚɥɟ� ɧɚ� ɨɛɨɪɨɬ 
ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɪɟɞɫɬɜ. ɂɫɯɨɞɹ� ɢɡ�ɉɨɥɨɠɟɧɢɹ� ɩɨ� ɪɚɫɱɟɬɭ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɧɨɪɦ�ɧɚ� ɜɵɩɨɥɧɟɧɢɟ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� ɫ� ɜɚɝɨɧɚɦɢ [11] ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 1 ɤɨɧɬɟɣɧɟɪɨ�ɨɩɟɪɚɰɢɢ�ɡɚɧɢɦɚɟɬ�ɨɤɨɥɨ 6 ɦɢɧɭɬ. Ɉɱɟɜɢɞɧɨ, 
ɱɬɨ�ɜ�ɨɛɳɟɦ�ɨɛɨɪɨɬɟ�ɜɚɝɨɧɚ�ɩɪɢ�ɤɨɧɬɟɣɧɟɪɧɵɯ�ɩɟɪɟɜɨɡɤɚɯ�ɜɪɟɦɹ�ɜɵɩɨɥɧɟ-
ɧɢɹ�ɝɪɭɡɨɜɵɯ�ɡɚɧɢɦɚɟɬ�ɦɚɥɭɸ�ɞɨɥɸ. Ɇɨɠɧɨ�ɫɞɟɥɚɬɶ�ɜɵɜɨɞ, ɱɬɨ�ɫɨɤɪɚɳɟɧɢɟ 
ɜɪɟɦɟɧɢ, ɡɚɬɪɚɱɢɜɚɟɦɨɝɨ�ɧɚ�ɷɬɢ�ɨɩɟɪɚɰɢɢ, ɧɟɫɭɳɟɫɬɜɟɧɧɨ�ɜɥɢɹɟɬ�ɧɚ�ɫɨɤɪɚ-
ɳɟɧɢɟ� ɨɛɨɪɨɬɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɜɚɝɨɧɚ. ɇɚ�ɦɨɪɫɤɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ� ɨɩɟɪɚɰɢɣ� ɫ� ɭɱɟɬɨɦ� ɤɨɥɢɱɟɫɬɜɚ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ 
ɤɨɧɬɟɣɧɟɪɨɜ, ɩɪɢɫɭɬɫɬɜɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ, ɡɚɤɥɸɱɢ-
ɬɟɥɶɧɵɯ�ɨɩɟɪɚɰɢɣ, ɫɩɟɰɢɮɢɱɧɵɯ�ɞɥɹ�ɦɨɪɫɤɨɣ�ɩɟɪɟɜɨɡɤɢ, ɡɚɧɢɦɚɟɬ�ɡɚɦɟɬɧɨɟ 
ɦɟɫɬɨ�ɜ�ɨɛɨɪɨɬɟ�ɫɭɞɧɚ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ, ɱɬɨ� ɪɚɡɥɢɱɢɹ� ɜ� ɬɟɯɧɨɥɨɝɢɢ� ɤɨɧ-
ɬɟɣɧɟɪɧɨɣ� ɩɟɪɟɜɨɡɤɢ�ɦɨɪɫɤɢɦ�ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ�ɹɜɥɹɸɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨ� ɫɭɳɟɫɬɜɟɧɧɵɦɢ, ɱɬɨ� ɧɟ� ɩɨɡɜɨɥɹɟɬ� ɛɟɡ� ɚɞɚɩɬɚɰɢɢ� ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɧɚɤɨɩɥɟɧɧɵɣ� ɨɩɵɬ� ɨɛɪɚɛɨɬɤɢ� ɤɨɧɬɟɣɧɟɪɨɜ� ɧɚ� ɦɨɪɫɤɢɯ� ɬɟɪɦɢɧɚɥɚɯ  Ⱦɥɹ 
ɬɟɪɦɢɧɚɥɨɜ�ɬɢɩɚ «ɫɭɯɨɣ�ɩɨɪɬ» ɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɫɭɯɨɩɭɬ-
ɧɵɯ�ɬɟɪɦɢɧɚɥɨɜ�ɬɪɟɛɭɟɬɫɹ�ɩɨɢɫɤ�ɧɨɜɵɯ�ɪɟɲɟɧɢɣ�ɩɨ�ɡɨɧɢɪɨɜɚɧɢɸ�ɬɟɪɪɢɬɨ-
ɪɢɢ�ɬɟɪɦɢɧɚɥɚ. 

ɉɪɟɞɥɚɝɚɟɦɨɟ�ɪɟɲɟɧɢɟ� ɨɫɧɨɜɵɜɚɟɬɫɹ� ɚɧɚɥɢɡɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɩɨɱɤɢ 
ɬɟɪɦɢɧɚɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɚ. ȼɫɟ�ɤɨɧɬɟɣɧɟɪɵ, ɤɨɬɨɪɵɟ�ɨɛɪɚɳɚɸɬɫɹ 
ɧɚ�ɬɟɪɦɢɧɚɥɟ, ɦɨɠɧɨ�ɩɨɞɪɚɡɞɟɥɢɬɶ�ɧɚ�ɝɪɭɩɩɵ�ɩɨ�ɫɬɟɩɟɧɢ�ɧɚɞɟɠɧɨɫɬɢ�ɩɪɨ-
ɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɩɨɱɤɢ� ɢɯ� ɞɚɥɶɧɟɣɲɟɣ� ɨɛɪɚɛɨɬɤɢ                 
�ɪɢɫɭɧɨɤ 1). 

 
Ɋɢɫɭɧɨɤ 1 – Ⱦɢɮɮɟɪɟɧɰɢɚɰɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨ�ɝɪɭɩɩɚɦ�ɩɨ�ɫɬɟɩɟɧɢ�ɧɚɞɟɠɧɨɫɬɢ     

ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɩɨɱɤɢ 
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  Ⱦɥɹ�ɝɪɭɩɩɵ�Ⱥ�ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɜɫɟɝɨ�ɮɭɧɤɰɢɨɧɚɥɚ�ɫɨɜɪɟɦɟɧɧɵɯ�ɢɧɮɨɪɦɚ-
ɰɢɨɧɧɨ�ɭɩɪɚɜɥɹɸɳɢɯ�ɫɢɫɬɟɦ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ (ɋȺɉɈȾ, ɂȺɋ 
ɉɍȽ� Ƚɉ,  Ⱥɋɍ�Ƚɋ,  Ⱥɋ�ɋɉɉ,  Ⱥɉ «Ɇɟɫɩɥɚɧ»  ɢ� ɞɪɭɝɢɟ)  ɬɟɨɪɟɬɢɱɟɫɤɢ� ɜɨɡ-
ɦɨɠɧɚ�ɪɟɚɥɢɡɚɰɢɹ� ɫɢɫɬɟɦɵ�ɦɚɫɫɨɜɨɝɨ� ɨɛɫɥɭɠɢɜɚɧɢɹ� ɬɢɩɚ «LIFO», ɱɬɨ�ɩɨ-
ɡɜɨɥɹɟɬ�ɢɡɛɟɠɚɬɶ�ɩɨɹɜɥɟɧɢɹ�ɛɥɨɤɢɪɭɸɳɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ. 

Ⱦɥɹ� ɩɨɞɝɪɭɩɩɵ� Ⱥ1 ɤɨɧɬɟɣɧɟɪɵ� ɦɨɠɧɨ� ɪɚɡɦɟɳɚɬɶ� ɧɚ� ɬɟɪɦɢɧɚɥɟ� ɛɟɡ 
ɞɚɥɶɧɟɣɲɟɣ�ɩɟɪɟɫɬɚɧɨɜɤɢ, ɨɛɥɚɞɚɹ� ɢɧɮɨɪɦɚɰɢɟɣ�ɨɩɟɪɚɬɢɜɧɨɝɨ�ɩɥɚɧɢɪɨɜɚ-
ɧɢɹ�ɢɡ�ɢɧɮɨɪɦɚɰɢɨɧɧɨ�ɭɩɪɚɜɥɹɸɳɢɯ� ɫɢɫɬɟɦ. ȼ�ɦɨɦɟɧɬ�ɩɪɢɛɵɬɢɹ� ɤɨɧɬɟɣ-
ɧɟɪɨɜ� ɧɚ� ɬɟɪɦɢɧɚɥɟ� ɩɪɢɫɭɬɫɬɜɭɸɬ� ɫɜɟɞɟɧɢɹ� ɨ� ɫɚɦɨɦ� ɤɨɧɬɟɣɧɟɪɟ (ɢɡ 
ɧɚɤɥɚɞɧɨɣ�ɜ�ɫɢɫɬɟɦɟ�ɋȺɉɈȾ) ɢ�ɟɝɨ�ɨɩɟɪɚɬɢɜɧɨɦ�ɩɥɚɧɢɪɨɜɚɧɢɢ (ɢɡ�ɢɧɮɨɪ-
ɦɚɰɢɨɧɧɨ�ɭɩɪɚɜɥɹɸɳɢɯ�ɫɢɫɬɟɦ).   

Ⱦɥɹ�ɩɨɞɝɪɭɩɩɵ�Ȼ1 ɭɪɨɜɟɧɶ�ɧɚɞɟɠɧɨɫɬɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɫɧɢɠɟɧ�ɜ�ɫɜɹɡɢ 
ɫ� ɜɟɪɨɹɬɧɨɫɬɶɸ� ɨɬɫɭɬɫɬɜɢɹ� ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ� ɡɚɞɚɧɢɹ� ɧɚ� ɦɨɦɟɧɬ� ɩɪɢɛɵɬɢɹ 
ɤɨɧɬɟɣɧɟɪɚ�ɧɚ�ɬɟɪɦɢɧɚɥ. Ɍɚɤɢɟ�ɤɨɧɬɟɣɧɟɪɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɩɪɟɞɥɨɠɟɧɵ�ɤɥɢɟɧ-
ɬɭ�ɞɥɹ�ɛɥɢɠɚɣɲɟɣ�ɨɬɩɪɚɜɤɢ, ɢ�ɩɪɢ�ɫɨɝɥɚɫɢɢ�ɤɥɢɟɧɬɚ�ɞɚɧɧɚɹ�ɝɪɭɩɩɚ�ɤɨɧɬɟɣ-
ɧɟɪɨɜ� ɦɨɠɟɬ� ɧɟ� ɩɨɩɚɫɬɶ� ɜ� ɪɟɝɭɥɢɪɨɜɤɭ. ɂɧɮɨɪɦɚɰɢɸ� ɨ� ɩɨɬɪɟɛɧɨɫɬɢ 
ɤɨɧɬɟɣɧɟɪɨɜ�ɦɨɠɧɨ� ɭɡɧɚɬɶ� ɢɡ� ɭɱɟɬɧɵɯ�ɤɚɪɬɨɱɟɤ� ɤɥɢɟɧɬɚ, ɨɞɧɚɤɨ�ɩɨɞɚɧɧɚɹ 
ɡɚɹɜɤɚ�ɦɨɠɟɬ�ɛɵɬɶ�ɧɟ�ɜɵɩɨɥɧɟɧɚ�ɤɥɢɟɧɬɨɦ. 

ɍɪɨɜɟɧɶ�ɧɚɞɟɠɧɨɫɬɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɩɨɞɝɪɭɩɩɵ�Ȼ2 ɩɨɧɢɠɚɟɬɫɹ�ɜ�ɫɜɹɡɢ�ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɪɟɡɭɥɶɬɚɬɚɯ� ɪɟɦɨɧɬɚ, ɟɝɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɢ 
ɞɚɥɶɧɟɣɲɟɦ� ɩɭɬɢ� ɫɥɟɞɨɜɚɧɢɹ (ɞɚɥɶɧɟɣɲɢɣ� ɩɟɪɟɯɨɞ� ɤɨɧɬɟɣɧɟɪɨɜ� ɜ� ɪɟɝɭɥɢ-
ɪɨɜɤɭ�ɥɢɛɨ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɧɚ�ɫɬɚɧɰɢɢ). ȼ�ɤɚɱɟɫɬɜɟ�ɢɫɬɨɱɧɢɤɚ�ɢɧɮɨɪɦɚɰɢɢ�ɜɵ-
ɫɬɭɩɚɟɬ�ɪɟɦɨɧɬɧɨɟ�ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɜɵɩɨɥɧɹɸɳɟɟ�ɪɟɦɨɧɬ, ɚ�ɬɚɤɠɟ�ɫɬɚɧɞɚɪɬɧɚɹ 
ɬɟɯɧɨɥɨɝɢɹ�ɜɵɩɨɥɧɟɧɢɹ�ɪɟɦɨɧɬɚ, ɨɝɪɚɧɢɱɟɧɧɚɹ�ɪɟɦɨɧɬɧɵɦɢ�ɧɨɪɦɚɦɢ.  

Ⱦɥɹ�ɩɨɞɝɪɭɩɩɵ�Ȼ3 ɭɪɨɜɟɧɶ�ɧɚɞɟɠɧɨɫɬɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɫɧɢɠɚɟɬɫɹ�ɜ�ɫɜɹ-
ɡɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɢɧɮɨɪɦɚɰɢɢ� ɨ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɜɵɩɨɥɧɟɧɢɹ� ɨɩɟɪɚɰɢɢ, 
ɬɚɤ� ɤɚɤ� ɨɱɢɫɬɤɚ�ɦɨɠɟɬ� ɜɵɩɨɥɧɹɬɶɫɹ� ɫɢɥɚɦɢ�ɧɚɧɹɬɵɯ�ɤɨɧɬɪɚɝɟɧɬɨɜ.  Ʉɚɤ�ɢ� ɜ 
ɫɥɭɱɚɟ� ɫ� ɩɨɪɨɠɧɢɦɢ� ɤɨɧɬɟɣɧɟɪɚɦɢ, ɩɪɢɧɹɬɵɦɢ�ɜ� ɪɟɦɨɧɬ, ɭ� ɞɚɧɧɨɣ� ɝɪɭɩɩɵ 
ɨɬɫɭɬɫɬɜɭɟɬ�ɢɧɮɨɪɦɚɰɢɹ�ɨ�ɞɚɥɶɧɟɣɲɟɦ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ�ɤɨɧɬɟɣɧɟɪɚ. 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ�ɨɛɪɚɛɨɬɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ, ɨɬɧɨɫɹɳɢɯɫɹ�ɤ�ɩɨɞɝɪɭɩɩɟ�ȼ1 
ɬɪɭɞɧɨ� ɫɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɜ� ɫɜɹɡɢ� ɫ� ɨɬɫɭɬɫɬɜɢɟɦ� ɝɚɪɚɧɬɢɣ� ɜɵɞɚɱɢ� ɜ� ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɟ� ɜɪɟɦɹ� ɩɨ�ɪɹɞɭ� ɩɪɢɱɢɧ (ɨɬɤɚɡ� ɤɥɢɟɧɬɚ� ɨɬ� ɩɨɥɭɱɟɧɢɹ� ɝɪɭɡɚ, ɡɚɞɟɪɠɤɚ 
ɨɮɨɪɦɥɟɧɢɹ�ɞɨɤɭɦɟɧɬɨɜ�ɧɚ�ɜɵɞɚɱɭ�ɝɪɭɡɚ, ɩɪɨɜɟɞɟɧɢɟ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ�ɬɚɦɨ-
ɠɟɧɧɵɯ�ɨɩɟɪɚɰɢɣ). ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ�ɨɩɟɪɚɰɢɢ�ɦɨɝɭɬ�ɧɚɪɭ�ɲɢɬɶ�ɭɫɬɚɧɨɜ-
ɥɟɧɧɭɸ� ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ� ɨɛɪɚɛɨɬɤɢ� ɢ� ɩɪɢɜɟɫɬɢ� ɤ� ɛɥɨɤɢɪɨɜɚɧɢɸ� ɞɪɭɝɢɯ 
ɤɨɧɬɟɣɧɟɪɨɜ. ɇɚɞɟɠɧɨɫɬɶ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɜ�ɞɚɧɧɨɣ�ɤɚɬɟɝɨɪɢɢ�ɦɨɠɧɨ�ɩɨɜɵ-
ɫɢɬɶ�ɩɭɬɟɦ�ɫɨɡɞɚɧɢɹ�ɫɢɫɬɟɦɵ «ɗɥɟɤɬɪɨɧɧɚɹ�ɨɱɟɪɟɞɶ». 

ɗɥɟɤɬɪɨɧɧɚɹ� ɨɱɟɪɟɞɶ� í� ɷɬɨ� ɩɪɨɝɪɚɦɦɧɨ�ɚɩɩɚɪɚɬɧɵɣ� ɤɨɦɩɥɟɤɫ, ɩɨɡɜɨ-
ɥɹɸɳɢɣ� ɮɨɪɦɚɥɢɡɨɜɚɬɶ� ɢ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɭɩɪɚɜɥɟɧɢɟ� ɩɨɬɨɤɨɦ� ɩɨɫɟɬɢɬɟ-
ɥɟɣ. Ɉɫɧɨɜɧɨɣ� ɰɟɥɶɸ� ɞɚɧɧɨɣ� ɚɜɬɨɦɚɬɢɡɚɰɢɢ� ɹɜɥɹɟɬɫɹ� ɪɚɜɧɨɦɟɪɧɨɟ� ɢ 
ɝɪɚɦɨɬɧɨɟ�ɪɚɫɩɪɟɞɟɥɟɧɢɟ�ɪɚɛɨɱɟɝɨ�ɜɪɟɦɟɧɢ�ɫɨɬɪɭɞɧɢɤɨɜ, ɭɦɟɧɶɲɟɧɢɟ�ɨɠɢ-
ɞɚɧɢɹ�ɤɥɢɟɧɬɨɜ, ɭɥɭɱɲɟɧɢɟ�ɩɥɚɧɢɪɨɜɚɧɢɹ�ɩɨɞɚɱɢ�ɧɚ�ɫɬɚɧɰɢɸ. ɋ�ɩɟɪɟɯɨɞɨɦ 
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ɧɚ�ɷɥɟɤɬɪɨɧɧɭɸ�ɨɱɟɪɟɞɶ�ɩɨɹɜɢɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ�ɫɨɫɬɚɜɥɟɧɢɹ�ɝɪɚɮɢɤɚ�ɩɨɞɚɱ. 
Ʉɚɠɞɵɣ� ɤɥɢɟɧɬ� ɫɦɨɠɟɬ� ɡɚɩɢɫɚɬɶɫɹ� ɜ� ɥɸɛɨɟ� ɭɞɨɛɧɨɟ, ɫɜɨɛɨɞɧɨɟ� ɞɥɹ� ɧɟɝɨ 
ɜɪɟɦɹ. Ɍɟɯɧɨɥɨɝɢɹ�ɪɚɛɨɬɵ�ɤɥɢɟɧɬɚ�ɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɨɱɟɪɟɞɶɸ�ɨɬɪɚɠɟɧɚ�ɧɚ�ɪɢ-
ɫɭɧɤɟ 2.  

 
Ɋɢɫɭɧɨɤ 2 – Ⱥɥɝɨɪɢɬɦ�ɪɚɛɨɬɵ�ɤɥɢɟɧɬɚ�ɫ�ɮɭɧɤɰɢɟɣ «ɗɥɟɤɬɪɨɧɧɚɹ�ɨɱɟɪɟɞɶ» 

Ɉɫɧɨɜɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɷɥɟɤɬɪɨɧɧɨɣ� ɨɱɟɪɟɞɢ� ɹɜɥɹɟɬɫɹ� ɨɩɬɢɦɢɡɚɰɢɹ 
ɪɚɛɨɱɟɝɨ�ɜɪɟɦɟɧɢ. ɉɨɹɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɨɫɬɶ  ɩɟɪɟɯɨɞɚ�ɧɚ 8-ɱɚɫɨɜɨɣ�ɪɚɛɨɱɢɣ 
ɞɟɧɶ�ɜɦɟɫɬɨ�ɤɪɭɝɥɨɫɭɬɨɱɧɵɯ�ɫɦɟɧ�ɢɥɢ  12-ɱɚɫɨɜɨɝɨ�ɪɚɛɨɱɟɝɨ�ɞɧɹ, ɷɤɨɧɨɦɢɢ 
ɧɚ�ɮɨɧɞɟ� ɡɚɪɚɛɨɬɧɨɣ� ɩɥɚɬɵ, ɭɥɭɱɲɟɧɢɹ� ɭɫɥɨɜɢɣ� ɬɪɭɞɚ, ɩɨɜɵɲɟɧɢɹ� ɪɚɜɧɨ-
ɦɟɪɧɨɫɬɢ�ɡɚɝɪɭɡɤɢ�ɪɚɛɨɬɧɢɤɨɜ, ɨɩɬɢɦɢɡɚɰɢɢ�ɲɬɚɬɚ, ɭɜɟɥɢɱɟɧɢɹ�ɭɪɨɜɧɹ�ɞɨ-
ɜɟɪɢɹ� ɫɪɟɞɢ� ɤɥɢɟɧɬɨɜ, ɩɪɨɜɟɞɟɧɢɹ� ɨɧɥɚɣɧ�ɦɨɧɢɬɨɪɢɧɝɚ� ɞɥɹ� ɛɵɫɬɪɨɝɨ 
ɭɫɬɪɚɧɟɧɢɹ�ɧɟɩɪɟɞɜɢɞɟɧɧɵɯ�ɫɢɬɭɚɰɢɣ. 

Ɏɭɧɤɰɢɹ «ɗɥɟɤɬɪɨɧɧɚɹ� ɨɱɟɪɟɞɶ», ɨɫɧɨɜɵɜɚɹɫɶ� ɧɚ� ɩɨɥɭɱɟɧɧɵɯ� ɡɚɹɜɤɚɯ, 
ɩɨɡɜɨɥɢɬ�ɮɨɪɦɢɪɨɜɚɬɶ�ɩɥɚɧ�ɨɩɬɢɦɚɥɶɧɨɣ�ɪɚɫɫɬɚɧɨɜɤɢ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɬɟɪ-
ɦɢɧɚɥɟ�ɩɭɬɟɦ�ɮɢɤɫɚɰɢɢ�ɩɪɢɛɵɬɢɹ�ɤɨɧɬɟɣɧɟɪɚ�ɧɚ�ɫɬɚɧɰɢɸ�ɞɨ�ɪɚɫɮɨɪɦɢɪɨ-
ɜɚɧɢɹ� ɢ� ɮɚɤɬɢɱɟɫɤɨɝɨ� ɩɪɢɛɵɬɢɹ� ɧɚ� ɬɟɪɦɢɧɚɥ. Ⱦɥɹ� ɮɨɪɦɢɪɨɜɚɧɢɹ� ɷɬɨɝɨ 
ɩɥɚɧɚ� ɩɪɢɛɵɬɢɟ� ɤɨɧɬɟɣɧɟɪɚ� ɞɨɥɠɧɨ� ɛɵɬɶ� ɡɚɮɢɤɫɢɪɨɜɚɧɨ� ɜ� ɷɥɟɤɬɪɨɧɧɨɣ 
ɨɱɟɪɟɞɢ�ɜ�ɦɨɦɟɧɬ�ɩɪɢɛɵɬɢɹ�ɧɚ�ɫɬɚɧɰɢɸ�ɞɨ�ɪɚɫɮɨɪɦɢɪɨɜɚɧɢɹ�ɢ�ɮɚɤɬɢɱɟɫɤɨ-
ɝɨ�ɩɪɢɛɵɬɢɹ�ɧɚ�ɬɟɪɦɢɧɚɥ,  ɱɬɨɛɵ�ɤɥɢɟɧɬ�ɦɨɝ�ɡɚɧɹɬɶ�ɫɜɨɟ�ɦɟɫɬɨ�ɜ�ɷɥɟɤɬɪɨɧ-
ɧɨɣ�ɨɱɟɪɟɞɢ, ɫ�ɭɤɚɡɚɧɢɟɦ�ɫɪɨɤɚ�ɢ�ɫɩɨɫɨɛɚ�ɜɵɜɨɡɚ�ɝɪɭɡɚ. 

Ʉ�ɩɨɞɝɪɭɩɩɟ�ȼ1 ɦɨɠɧɨ�ɨɬɧɟɫɬɢ�ɢɡɛɵɬɨɤ�ɩɨɪɨɠɧɢɯ�ɤɨɧɬɟɣɧɟɪɨɜ�ɧɚ�ɬɟɪɦɢ-
ɧɚɥɟ. Ɍɚɤɢɟ�ɤɨɧɬɟɣɧɟɪɵ�ɧɟ�ɜɤɥɸɱɟɧɵ�ɜ�ɪɟɝɭɥɢɪɨɜɨɱɧɨɟ�ɡɚɞɚɧɢɟ�ɢ�ɧɟ�ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɵ� ɞɥɹ� ɨɬɩɪɚɜɤɢ� ɜ� ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ� ɩɪɨɦɟɠɭɬɨɤ� ɜɪɟɦɟɧɢ. ȼ� ɞɚɧɧɭɸ 
ɝɪɭɩɩɭ�ɦɨɝɭɬ� ɛɵɬɶ� ɨɬɧɟɫɟɧɵ�ɫɨɛɫɬɜɟɧɧɵɟ�ɩɨɪɨɠɧɢɟ�ɤɨɧɬɟɣɧɟɪɵ� ɫɬɨɪɨɧɧɢɯ 
ɜɥɚɞɟɥɶɰɟɜ, ɤɨɬɨɪɵɟ�ɯɪɚɧɹɬɫɹ�ɧɚ�ɬɟɪɦɢɧɚɥɟ�ɩɨ�ɞɨɝɨɜɨɪɭ.  

Ⱦɥɹ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨɞɝɪɭɩɩɵ�ȼ3 ɭɫɬɚɧɨɜɥɟɧ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɹ�ɜ�ɫɜɹɡɢ�ɫ�ɨɬɫɭɬɫɬɜɢɟɦ�ɢɧɮɨɪɦɚɰɢɢ�ɨ�ɧɚɦɟɪɟɧɢɹɯ�ɨɩɟɪɚɬɨɪɚ�ɜ�ɩɟɪɢɨɞɟ 
ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. ȼɫɟ� ɨɩɟɪɚɰɢɢ� ɫ� ɬɚɤɢɦɢ� ɤɨɧɬɟɣɧɟɪɚɦɢ� ɜɵɩɨɥɧɹɸɬɫɹ� ɜ 
ɨɩɟɪɚɬɢɜɧɨɦ�ɪɟɠɢɦɟ�ɩɨ�ɡɚɩɪɨɫɭ�ɤɥɢɟɧɬɚ�ɛɟɡ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ�ɢɧɮɨɪɦɢɪɨ-
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ɜɚɧɢɹ� ɨ� ɧɨɦɟɪɚɯ� ɤɨɧɤɪɟɬɧɵɯ� ɤɨɧɬɟɣɧɟɪɨɜ, ɫ� ɤɨɬɨɪɵɦɢ� ɜ� ɩɪɨɝɧɨɡɢɪɭɟɦɨɦ 
ɩɟɪɢɨɞɟ�ɛɭɞɭɬ�ɜɵɩɨɥɧɹɬɶɫɹ�ɩɟɪɟɫɬɚɧɨɜɤɢ. 

ȼ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ� ɜɵɞɟɥɟɧɧɵɯ� ɝɪɭɩɩ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨ� ɭɪɨɜɧɸ�ɧɚɞɟɠɧɨ-
ɫɬɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɩɨɱɤɢ� ɨɛɪɚɛɨɬɤɢ� ɩɪɟɞɥɚɝɚɟɬɫɹ 
ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɬɟɪɦɢɧɚɥɚ�ɧɚ�ɡɨɧɵ�ɯɪɚɧɟɧɢɹ�ɤɨɧɬɟɣɧɟɪɨɜ. 
ɉɟɪɟɞ�ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ�ɤɨɧɬɟɣɧɟɪɨɜ�ɩɨ�ɡɨɧɚɦ�ɯɪɚɧɟɧɢɹ�ɧɟɨɛɯɨɞɢɦɨ�ɨɩɪɟɞɟ-
ɥɢɬɶ�ɟɝɨ�ɝɪɭɩɩɭ�ɩɨ�ɭɪɨɜɧɸ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ.   

ɉɪɢ� ɩɨɫɬɚɧɨɜɤɟ� ɡɚɞɚɱɢ� ɫɨɤɪɚɳɟɧɢɹ� ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚ-
ɰɢɣ�ɞɥɹ�ɡɨɧ�Ȼ� ɢ�ȼ�ɜɨɡɦɨɠɧɨ�ɩɪɟɞɭɫɦɨɬɪɟɬɶ�ɧɟɫɬɚɧɞɚɪɬɧɵɣ�ɬɟɯɧɢɱɟɫɤɢɣ�ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ�ɦɟɬɨɞ�ɯɪɚɧɟɧɢɹ, ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɢɬ�ɜɵɩɨɥɧɢɬɶ� ɡɚɛɨɪ�ɤɨɧ-
ɬɟɣɧɟɪɚ�ɢɡ�ɥɸɛɨɝɨ�ɹɪɭɫɚ�ɛɟɡ�ɩɟɪɟɫɬɚɧɨɜɤɢ. Ɍɚɤɨɣ�ɫɩɨɫɨɛ�ɢɫɤɥɸɱɚɟɬ�ɢɡɥɢɲ-
ɧɸɸ�ɩɟɪɟɫɬɚɧɨɜɤɭ�ɤɨɧɬɟɣɧɟɪɨɜ, ɩɪɟɞɨɫɬɚɜɥɹɹ�ɞɨɫɬɭɩ�ɤ�ɥɸɛɨɦɭ�ɤɨɧɬɟɣɧɟɪɭ 
ɜ�ɧɟɨɛɯɨɞɢɦɵɣ�ɦɨɦɟɧɬ, ɱɬɨ�ɩɨɜɵɫɢɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɪɚɛɨɬɵ�ɬɟɪɦɢɧɚɥɚ. 

ȼ�ɨɬɥɢɱɢɟ� ɨɬ� ɫɭɳɟɫɬɜɭɸɳɟɣ� ɬɟɯɧɨɥɨɝɢɢ� ɨɛɪɚɛɨɬɤɢ, ɜ� ɤɨɬɨɪɨɣ� ɤɨɧɬɟɣ-
ɧɟɪɵ� ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ  ɩɨ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ� ɩɪɢɡɧɚɤɭ, ɫɬɚɞɢɢ� ɨɛɪɚɛɨɬɤɢ, 
ɩɪɢɦɟɧɟɧɢɟ� ɩɪɢɧɰɢɩɚ� ɡɨɧɢɪɨɜɚɧɢɹ� ɤɨɧɬɟɣɧɟɪɧɨɝɨ� ɬɟɪɦɢɧɚɥɚ� ɩɨ� ɫɬɟɩɟɧɢ 
ɧɚɞɟɠɧɨɫɬɢ�ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɩɨɱɤɢ�ɨɛɪɚɛɨɬɤɢ�ɩɨɡɜɨɥɢɬ 
ɡɧɚɱɢɬɟɥɶɧɨ� ɫɧɢɡɢɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɬɪɚɧɫɩɨɪɬɧɨ�ɩɟɪɟɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ� ɢ 
ɛɥɨɤɢɪɭɸɳɢɯ� ɤɨɧɬɟɣɧɟɪɨɜ, ɩɨɬɨɦɭ� ɱɬɨ� ɷɬɨɬ� ɩɪɢɧɰɢɩ� ɭɱɢɬɵɜɚɟɬ� ɪɟɚɥɢɡɚ-
ɰɢɸ�ɬɟɯɧɨɥɨɝɢɢ�ɨɛɪɚɛɨɬɤɢ, ɤɨɬɨɪɚɹ�ɨɫɧɨɜɚɧɚ�ɧɚ�ɦɨɞɟɥɢ�ɬɟɨɪɢɢ�ɦɚɫɫɨɜɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ «LIFO». 
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V. G. PISHCHIC 

THEORETICAL FOUNDATION OF CONTAINER TERMINAL ZONING AC-
CORDING TO THE DEGREE OF RELIABILITY OF FORECASTING THE 
TECHNOLOGICAL PROCESSING CHAIN OF CONTAINER FLOW 

Variants of zone partitioning of a container terminal of the "dry port" type are consi-
dered. The distinctive features in the priority of tasks for sea terminals and the "dry port" 
type are given. A method of zoning of a container terminal according to the degree of re-
liability of forecasting the technological sequence of actions is proposed, which will allow 
implementing a processing technology based on the "LIFO" queuing theory model. 
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Ȼɟɡɨɩɚɫɧɨɫɬɶ� ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ� ɨɛɟɫ-
ɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ� ɨɛɴɟɤɬ� ɧɚɯɨɞɢɬɫɹ� ɜ� ɧɟɨɩɚɫɧɨɦ� ɫɨɫɬɨɹɧɢɢ� ɡɚ� ɪɚɫɱɟɬɧɨɟ 
ɜɪɟɦɹ, ɤɨɝɞɚ�ɨɬɫɭɬɫɬɜɭɟɬ�ɭɝɪɨɡɚ�ɠɢɡɧɢ�ɢ�ɡɞɨɪɨɜɶɸ�ɩɚɫɫɚɠɢɪɨɜ, ɬɟɯɧɢɱɟɫɤɨ-
ɝɨ� ɩɟɪɫɨɧɚɥɚ, ɧɚɫɟɥɟɧɢɹ, ɫɨɯɪɚɧɧɨɫɬɢ� ɝɪɭɡɨɜ, ɨɛɴɟɤɬɨɜ� ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ, 
ɬɟɯɧɢɱɟɫɤɢɯ� ɫɪɟɞɫɬɜ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɫɢɫɬɟɦɵ [1, 2]. ɐɟɥɶɸ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɧɚ�ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɟ� ɹɜɥɹɟɬɫɹ� ɫɨɯɪɚɧɟɧɢɟ�ɠɢɡɧɢ� ɢ 
ɡɞɨɪɨɜɶɹ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ [5]. 

Ɉɞɧɨɣ�ɢɡ�ɤɥɸɱɟɜɵɯ�ɡɚɞɚɱ�ɈȺɈ «ɊɀȾ» ɜ�ɭɫɥɨɜɢɹɯ�ɪɟɮɨɪɦɢɪɨɜɚɧɢɹ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɫɨɝɥɚɫɧɨ «ɋɬɪɚɬɟɝɢɢ� ɪɚɡɜɢɬɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠ-
ɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɞɨ 2030 ɝɨɞɚ» ɹɜɥɹɟɬɫɹ� ɨɛɟɫɩɟɱɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɞɜɢɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ� ɩɪɨɜɟɞɟɧɧɵɦ� ɫɬɚɬɢɫɬɢɱɟɫɤɢɦ� ɢɫɫɥɟɞɨɜɚɧɢɹɦ� ɩɨ� ɚɜɚ-
ɪɢɣɧɨɫɬɢ�ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɜɢɞɚ� ɬɪɚɧɫɩɨɪɬɚ� ɜɵɹɜɥɟɧɨ, ɱɬɨ� ɫ 2020 ɩɨ 2022 
ɝɨɞ�ɩɪɨɢɡɨɲɥɨ�ɫɧɢɠɟɧɢɟ�ɧɟɫɱɚɫɬɧɵɯ�ɫɥɭɱɚɟɜ�ɩɨ�ɤɨɥɢɱɟɫɬɜɭ�ɱɟɥɨɜɟɤ, ɩɨɥɭ-
ɱɢɜɲɢɯ�ɬɪɚɜɦɵ�ɧɚ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɞɨɪɨɝɚɯ, í�ɧɚ 114,22 % [4]. ɇɚ�ɜɨɡɞɭɲ-
ɧɨɦ� ɬɪɚɧɫɩɨɪɬɟ, ɧɚɨɛɨɪɨɬ, ɩɪɨɢɡɨɲɟɥ� ɩɪɢɪɨɫɬ – ɧɚ 54,71%. ɇɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɱɢɫɥɨ�ɪɚɧɟɧɵɯ�ɱɟɥɨɜɟɤ, ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ 2020 
ɝɨɞɨɦ, ɜɵɪɨɫɥɨ�ɧɚ 2 ɱɟɥɨɜɟɤɚ (ɪɢɫɭɧɨɤ 1). 

�Ɋɢɫɭɧɨɤ 1 – ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ�ɞɚɧɧɵɟ�ɩɨ�ɚɜɚɪɢɣɧɨɫɬɢ�ɩɨ�ɜɢɞɚɦ�ɬɪɚɧɫɩɨɪɬɚ 
ɑɬɨɛɵ�ɫɨɤɪɚɬɢɬɶ�ɤɨɥɢɱɟɫɬɜɨ�ɧɟɫɱɚɫɬɧɵɯ�ɫɥɭɱɚɟɜ�ɧɚ�ɬɪɚɧɫɩɨɪɬɟ, ɧɟɨɛɯɨ-

ɞɢɦɨ, ɩɪɨɜɨɞɢɬɶ�ɢɧɬɟɝɪɚɬɢɜɧɭɸ�ɪɚɛɨɬɭ�ɩɨ�ɫɨɤɪɚɳɟɧɢɸ�ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ�ɫ 
ɱɟɥɨɜɟɱɟɫɤɢɦ�ɮɚɤɬɨɪɨɦ: ɤɨɧɬɪɨɥɶ� ɢ� ɚɜɬɨɦɚɬɢɡɚɰɢɸ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɨ-
ɰɟɫɫɨɜ, ɦɧɨɝɨɭɪɨɜɧɟɜɵɣ�ɤɨɧɬɪɨɥɶ�ɫɨɨɬɜɟɬɫɬɜɢɹ.  

ȼ� ɫɬɪɭɤɬɭɪɟ� ɭɩɪɚɜɥɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɶɸ� ɞɜɢɠɟɧɢɹ� ɛɥɨɤ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɟɪɟɜɨɡɨɤ�ɞɨɥɠɟɧ�ɩɨɜɵɲɚɬɶ�ɫɜɨɸ�ɪɨɥɶ�ɜ�ɜɨɩɪɨɫɚɯ�ɪɚɡɪɚɛɨɬɤɢ 
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ɢ� ɪɟɚɥɢɡɚɰɢɢ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ� ɪɟɝɥɚɦɟɧɬɨɜ; ɩɨɞɝɨɬɨɜɤɟ� ɢ� ɩɨɜɵɲɟɧɢɢ 
ɤɜɚɥɢɮɢɤɚɰɢɢ� ɤɚɞɪɨɜ, ɜɵɪɚɛɨɬɤɟ� ɬɟɯɧɢɱɟɫɤɨɣ� ɩɨɥɢɬɢɤɢ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ 
ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɢ�ɢɞɟɨɥɨɝɢɢ RAMS [6]. 

ɋ� ɭɜɟɥɢɱɟɧɢɟɦ� ɦɨɳɧɨɫɬɟɣ� ɢ� ɫɤɨɪɨɫɬɟɣ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ� ɜɨɡɧɢɤɚɟɬ 
ɡɚɜɢɫɢɦɨɫɬɶ�ɭɪɨɜɧɟɣ�ɩɨɫɥɟɞɫɬɜɢɣ�ɨɬ�ɚɜɚɪɢɣɧɵɯ�ɢ�ɧɟɫɬɚɧɞɚɪɬɧɵɯ�ɫɢɬɭɚɰɢɣ.  

ɇɚɩɪɢɦɟɪ, ɩɨɫɥɟɞɫɬɜɢɹ�ɫɯɨɞɚ�ɫ�ɪɟɥɶɫɨɜ�ɩɨɟɡɞɚ, ɜɚɝɨɧɨɜ�ɢɥɢ�ɚɜɚɪɢɢ�ɩɪɢ-
ɫɤɨɪɨɫɬɢ�ɞɜɢɠɟɧɢɹ 10 ɤɦ�ɱ�ɢ�ɜɵɲɟ 160 ɤɦ�ɱ�ɛɭɞɭɬ�ɡɧɚɱɢɬɟɥɶɧɨ�ɨɬɥɢɱɚɬɶɫɹ 
ɞɪɭɝ�ɨɬ�ɞɪɭɝɚ [3]. 

ɇɚ� ɨɫɧɨɜɚɧɢɢ� ɞɚɧɧɵɯ� ɫɬɚɬɢɫɬɢɤɢ�ɛɵɥɢ� ɜɵɹɜɥɟɧɵ� ɨɫɧɨɜɧɵɟ�ɮɚɤɬɨɪɵ� ɢ 
ɩɪɢɱɢɧɵ�ɩɨɹɜɥɟɧɢɹ�ɜɧɟɲɬɚɬɧɵɯ�ɢ�ɷɤɫɬɪɟɧɧɵɯ�ɫɢɬɭɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ�ɩɪɢ 
ɩɟɪɟɜɨɡɤɟ�ɩɚɫɫɚɠɢɪɨɜ�ɜ�ɩɭɬɢ�ɫɥɟɞɨɜɚɧɢɹ. 

Ʉ�ɧɢɦ�ɨɬɧɨɫɹɬɫɹ: 
í�ɢɡɧɨɫ�ɢ�ɨɬɤɚɡ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢ�ɫɢɫɬɟɦ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠ-

ɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ; 
í ɧɟɫɨɛɥɸɞɟɧɢɟ�ɩɪɚɜɢɥ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ; 
í�ɪɚɡɦɵɜɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɨɥɨɬɧɚ; 
í�ɨɲɢɛɨɱɧɵɟ�ɞɟɣɫɬɜɢɹ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ; 
í�ɜɥɢɹɧɢɟ�ɮɚɤɬɨɪɨɜ�ɬɟɯɧɢɱɟɫɤɨɝɨ, ɬɟɯɧɨɝɟɧɧɨɝɨ�ɢ�ɫɬɢɯɢɣɧɨɝɨ�ɯɚɪɚɤɬɟɪɚ; 
í�ɚɤɬɵ�ɧɟɡɚɤɨɧɧɨɝɨ�ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɢ�ɬɟɪɪɨɪɢɫɬɢɱɟɫɤɢɟ�ɚɤɬɵ. 
Ȼɨɥɶɲɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɪɚɡɧɵɯ 

ɫɬɪɭɤɬɭɪɧɵɯ�ɩɨɞɪɚɡɞɟɥɟɧɢɣ�ɪɚɛɨɬɚɸɬ�ɧɚ�ɨɬɤɪɵɬɵɯ�ɭɱɚɫɬɤɚɯ�ɫɬɚɧɰɢɣ�ɢ�ɩɟ-
ɪɟɝɨɧɚɯ, ɢ� ɨɧɢ� ɛɨɥɶɲɟ� ɜɫɟɝɨ� ɩɨɞɜɟɪɠɟɧɵ� ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ� ɪɢɫɤɚɦ� ɩɨ 
ɩɪɢɱɢɧɚɦ�ɢɧɬɟɧɫɢɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɫɬɚɧɰɢɢ, ɩɟɪɟɝɨɧɟ�ɢɥɢ�ɭɱɚɫɬɤɟ, ɞɥɢɧ-
ɧɵɯ�ɬɨɪɦɨɡɧɵɯ�ɩɭɬɟɣ�ɩɨɟɡɞɚ, ɨɝɪɚɧɢɱɟɧɧɨɝɨ�ɨɛɡɨɪɚ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɩɭɬɟ-
ɜɵɯ� ɪɚɛɨɬ,  ɪɚɛɨɬɵ� ɜ� ɬɺɦɧɨɟ� ɜɪɟɦɹ� ɫɭɬɨɤ,  ɧɟɫɨɛɥɸɞɟɧɢɹ� ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɧɚ�ɩɭɬɹɯ. 

ɇɚɩɪɢɦɟɪ, ɩɪɢ�ɪɚɛɨɬɟ�ɜ�ɡɢɦɧɢɣ�ɩɟɪɢɨɞ�ɜɨɡɧɢɤɚɸɬ�ɫɥɨɠɧɨɫɬɢ�ɢɡ�ɡɚ�ɫɧɟɠ-
ɧɵɯ�ɡɚɧɨɫɨɜ�ɩɪɢ�ɩɟɪɟɯɨɞɟ�ɩɭɬɟɣ�ɢ�ɦɟɠɞɭɩɭɬɢɣ�ɫɬɚɧɰɢɢ, ɩɪɢ�ɩɟɪɟɞɜɢɠɟɧɢɢ 
ɩɨ�ɫɬɚɧɰɢɢ�ɢɥɢ�ɭɱɚɫɬɤɭ, ɱɬɨ�ɬɚɤɠɟ�ɦɟɲɚɟɬ�ɜɨɫɩɪɢɹɬɢɸ�ɜɢɞɢɦɵɯ�ɢ�ɡɜɭɤɨɜɵɯ 
ɫɢɝɧɚɥɨɜ, ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɫɩɟɰɨɞɟɠɞɵ, ɫɤɨɜɵɜɚɸɳɟɣ� ɞɜɢɠɟɧɢɹ, ɤɨɝɞɚ 
ɜɨɡɦɨɠɧɵ�ɨɛɦɨɪɨɠɟɧɢɹ. Ɏɚɤɬɨɪɵ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ�ɜɨɡɧɢɤɧɨɜɟɧɢɸ�ɧɟɲɬɚɬ-
ɧɵɯ�ɫɢɬɭɚɰɢɣ�ɬɚɤɠɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨ�ɜɥɢɹɸɬ�ɧɚ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɨɯɪɚɧɭ�ɬɪɭɞɚ. 
Ɉɞɧɨɣ�ɢɡ�ɫɚɦɵɯ�ɡɧɚɱɢɦɵɯ�ɩɪɨɛɥɟɦ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ�ɹɜɥɹɟɬɫɹ 
ɢɡɧɨɫ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ: ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɩɭɬɢ�ɫɨɫɬɚɜ-
ɥɹɸɬ 15 %; ɤɨɧɬɚɤɬɧɚɹ�ɫɟɬɶ�í 50 % [4] (ɪɢɫɭɧɤɢ 2, 3). 

ɇɚ� ɭɫɥɨɜɢɹɯ� ɬɪɭɞɚ� ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ� ɧɟɛɥɚɝɨ-
ɩɪɢɹɬɧɨ� ɫɤɚɡɵɜɚɟɬɫɹ� ɬɚɤɠɟ� ɪɟɡɤɚɹ� ɫɦɟɧɚ� ɩɨɝɨɞɵ (ɢɡɦɟɧɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɤɪɭɠɚɸɳɟɝɨ�ɜɨɡɞɭɯɚ, ɜɥɚɠɧɨɫɬɶ, ɞɚɜɥɟɧɢɟ). ɉɨɷɬɨɦɭ�ɫɩɟɰɢɚɥɶɧɚɹ�ɨɞɟɠɞɚ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɢɤɨɜ, ɪɚɛɨɬɚɸɳɢɯ� ɧɚ� ɨɬɤɪɵɬɨɦ� ɜɨɡɞɭɯɟ, ɞɨɥɠɧɚ� ɨɛɥɚɞɚɬɶ 
ɫɜɨɣɫɬɜɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ� ɧɨɪɦɚɥɶɧɵɟ� ɭɫɥɨɜɢɹ� ɪɚɛɨɬɵ� ɩɪɢ� ɪɟɡɤɨɣ 
ɫɦɟɧɟ�ɩɨɝɨɞɧɵɯ�ɭɫɥɨɜɢɣ. 
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Ɋɢɫɭɧɨɤ 2 – Ɏɚɤɬɨɪɵ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɜɧɟɲɬɚɬɧɵɯ�ɢ�ɷɤɫɬɪɟɧɧɵɯ�ɫɢɬɭɚɰɢɣ 

 

 
Ɋɢɫɭɧɨɤ 3 – ɂɡɧɨɫ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ 

ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɬɪɚɧɫɩɨɪɬɟ 

Ⱦɥɹ�ɬɨɝɨ�ɱɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ 
ɬɪɚɧɫɩɨɪɬɟ, ɩɪɨɜɨɞɢɬɫɹ�ɤɨɦɩɥɟɤɫ�ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ�ɦɟɪ [3]: 

í�ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ�ɨɬɛɨɪ�ɤɚɧɞɢɞɚɬɨɜ�ɧɚ�ɞɨɥɠɧɨɫɬɢ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɞɜɢ-
ɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ; 

í�ɫɞɚɱɚ�ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɵɯ�ɷɤɡɚɦɟɧɨɜ; 
í�ɩɪɟɞɪɟɣɫɨɜɵɣ�ɦɟɞɢɰɢɧɫɤɢɣ�ɨɫɦɨɬɪ; 
í�ɩɨɜɵɲɟɧɢɟ�ɤɜɚɥɢɮɢɤɚɰɢɢ�ɢ�ɫɬɚɠɢɪɨɜɤɚ�ɪɚɛɨɬɧɢɤɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨ-

ɝɨ�ɬɪɚɧɫɩɨɪɬɚ; 
í�ɪɟɲɟɧɢɟ�ɡɚɞɚɱ�ɧɚ�ɫɨɜɟɳɚɧɢɹɯ�ɢ�ɩɥɚɧɟɪɤɚɯ�ɩɨ�ɞɟɣɫɬɜɢɸ�ɜ�ɧɟɫɬɚɧɞɚɪɬ-

ɧɵɯ�ɢ�ɷɤɫɬɪɟɧɧɵɯ�ɫɢɬɭɚɰɢɹɯ; 
í�ɪɚɡɪɚɛɨɬɤɚ�ɦɟɪɨɩɪɢɹɬɢɣ�ɩɨ�ɭɥɭɱɲɟɧɢɸ�ɮɚɤɬɨɪɨɜ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɞɜɢɠɟɧɢɹ; 
í�ɦɨɞɟɪɧɢɡɚɰɢɹ�ɭɫɬɚɪɟɜɲɟɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ; 
í�ɜɧɟɞɪɟɧɢɟ�ɧɨɜɟɣɲɢɯ�ɬɟɯɧɨɥɨɝɢɣ. 
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ɉȿɊɋɉȿɄɌɂȼɇɕȿ�ɇȺɉɊȺȼɅȿɇɂə�ɈɉɌɂɆɂɁȺɐɂɂ  
ɂ�ɉɈȼɕɒȿɇɂȿ�ɄȺɑȿɋɌȼȺ�ȼȿȾȿɇɂə�ɉɈȿɁȾɈȼ  
ɋ�ɂɋɉɈɅɖɁɈȼȺɇɂȿɆ�ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇɕɏ�ɋɂɋɌȿɆ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɢ� ɢɧɧɨɜɚɰɢɨɧɧɨɣ� ɪɚɡɪɚɛɨɬɤɢ� ɈȺɈ «ɊɀȾ» «ɗɤɨ-
ɞɢɫɩɟɬɱɟɪ», ɤɨɬɨɪɚɹ�ɜ� ɫɜɨɟɦ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ�ɢɫɩɨɥɶɡɭɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɢɧɮɨɪ-
ɦɚɰɢɸ�ɞɥɹ� ɭɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ� ɢ� ɨɫɧɨɜɵɜɚɟɬɫɹ�ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɞɚɧ-
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ɧɵɯ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɪɨɝɧɨɡɨɜ�ɩɨɝɨɞɵ, ɱɬɨ�ɩɨɡɜɨ-
ɥɹɟɬ�ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�ɫɤɨɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɫ�ɰɟɥɶɸ�ɫɧɢɠɟɧɢɹ�ɪɚɫɯɨɞɚ�ɬɨɩɥɢɜɚ 
ɢ�ɭɦɟɧɶɲɟɧɢɹ�ɜɵɛɪɨɫɨɜ�ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɭ. ɗɤɨɥɨɝɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ�ɢɫ-
ɩɨɥɶɡɭɟɬ� ɚɥɝɨɪɢɬɦɵ� ɢ� ɬɟɯɧɨɥɨɝɢɢ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɢ� ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ 
ɢɧɬɟɥɥɟɤɬɚ. 

ɗɤɨɥɨɝɢɱɧɨɟ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɞɜɢɠɟɧɢɟɦ – ɷɬɨ�ɫɢɫɬɟɦɚ, 
ɤɨɬɨɪɚɹ�ɢɫɩɨɥɶɡɭɟɬ�ɫɨɜɪɟɦɟɧɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɢ�ɚɥɝɨɪɢɬɦɵ�ɞɥɹ�ɷɮɮɟɤɬɢɜɧɨ-
ɝɨ�ɢ� ɛɟɡɨɩɚɫɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ� ɫ�ɦɢɧɢɦɚɥɶɧɵɦ�ɧɟɝɚɬɢɜ-
ɧɵɦ�ɜɨɡɞɟɣɫɬɜɢɟɦ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ. Ɍɟɯɧɨɥɨɝɢɹ�ɪɭɱɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɪɨɦ�ɧɚɢɛɨɥɟɟ�ɩɪɨɫɬɨɣ�ɷɤɨɥɨɝɢɱɧɨɣ�ɫɢɫ-
ɬɟɦɵ, ɨɫɧɨɜɚɧɧɨɣ� ɧɚ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɤɨɦɚɧɞ� ɞɢɫɩɟɬɱɟɪɚ, ɤɨɬɨɪɵɣ� ɜ� ɫɜɨɢɯ 
ɪɟɲɟɧɢɹɯ� ɭɱɢɬɵɜɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɢ� ɷɤɨɧɨɦɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɬɨɩɥɢɜɧɨ-
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ� ɪɟɫɭɪɫɨɜ. Ɍɚɤɚɹ� ɬɟɯɧɨɥɨɝɢɹ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɩɟɪɟɞɚɱɭ� ɤɨ-
ɦɚɧɞ�ɢ�ɢɧɫɬɪɭɤɰɢɣ�ɨɬ�ɞɢɫɩɟɬɱɟɪɚ�ɩɨɟɡɞɧɨɦɭ�ɫɨɫɬɚɜɭ�ɞɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɛɟɡɨ-
ɩɚɫɧɨɝɨ� ɢ� ɷɮɮɟɤɬɢɜɧɨɝɨ�ɞɜɢɠɟɧɢɹ. Ɍɟɯɧɨɥɨɝɢɹ� ɪɭɱɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ GoA1 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ� ɞɢɫɩɟɬɱɟɪɭ� ɜɨɡɦɨɠɧɨɫɬɶ� ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɞɜɢɠɟɧɢɟ� ɩɨɟɡɞɨɜ 
ɢ�ɩɪɢɧɢɦɚɬɶ�ɪɟɲɟɧɢɹ�ɧɚ�ɨɫɧɨɜɟ�ɬɟɤɭɳɟɣ�ɫɢɬɭɚɰɢɢ. ȼ�ɷɬɨɣ�ɫɢɫɬɟɦɟ�ɞɢɫɩɟɬ-
ɱɟɪ� ɩɟɪɟɞɚɟɬ� ɤɨɦɚɧɞɵ�ɦɚɲɢɧɢɫɬɭ� ɩɨɟɡɞɧɨɝɨ� ɫɨɫɬɚɜɚ, ɪɟɝɭɥɢɪɭɟɬ� ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ� ɢ� ɨɛɟɫɩɟɱɢɜɚɟɬ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɨɟɡɞɧɨɝɨ� ɞɜɢɠɟɧɢɹ. Ɍɟɯɧɨɥɨɝɢɹ 
ɪɭɱɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɬɚɤɠɟ�ɦɨɠɟɬ�ɜɤɥɸɱɚɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɫɢɝɧɚɥɶɧɵɯ�ɫɢɫ-
ɬɟɦ� ɢ� ɭɫɬɪɨɣɫɬɜ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɤɨɨɪɞɢɧɚɰɢɢ� ɞɜɢɠɟɧɢɹ 
ɩɨɟɡɞɨɜ. Ⱦɢɫɩɟɬɱɟɪ�ɦɨɠɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɫɢɝɧɚɥɵ�ɢ�ɢɧɞɢɤɚɬɨɪɵ�ɞɥɹ�ɤɨɧɬɪɨ-
ɥɹ�ɢ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ. 

Ɉɞɧɚɤɨ�ɪɭɱɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɢɦɟɟɬ�ɫɜɨɢ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɨ�ɩɪɨɩɭɫɤɧɨɣ�ɫɩɨ-
ɫɨɛɧɨɫɬɢ� ɢ� ɜɨɡɦɨɠɧɨɫɬɹɦ� ɱɟɥɨɜɟɤɚ. ɋ� ɪɚɡɜɢɬɢɟɦ� ɬɟɯɧɨɥɨɝɢɣ� ɩɨɹɜɥɹɸɬɫɹ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ�ɫɢɫɬɟɦɵ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ, ɤɨɬɨɪɵɟ�ɦɨ-
ɝɭɬ�ɭɥɭɱɲɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ. 
ɋɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ, ɢɡɜɟɫɬɧɚɹ�ɤɚɤ�ɩɨɥɭɚɜɬɨɦɚɬɢɡɢɪɨ-
ɜɚɧɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ, ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɤɨɦɛɢɧɚɰɢɸ�ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ�ɫɢɝɧɚ-
ɥɨɜ�ɢ� ɭɫɬɪɨɣɫɬɜ,  ɤɨɬɨɪɵɟ� ɬɪɟɛɭɸɬ� ɜɦɟɲɚɬɟɥɶɫɬɜɚ� ɱɟɥɨɜɟɤɚ.  Ɉɞɧɚ�ɢɡ�ɮɨɪɦ 
ɩɨɥɭɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� í� ɷɬɨ� ɫɢɫɬɟɦɚ� ɭɩɪɚɜɥɟɧɢɹ GoA2. 
Ⱦɢɫɩɟɬɱɟɪɵ�ɢɫɩɨɥɶɡɭɸɬ�ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ�ɫɢɝɧɚɥɵ�ɢ�ɭɫɬɪɨɣɫɬɜɚ�ɞɥɹ�ɤɨɧɬɪɨ-
ɥɹ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɨɞɧɚɤɨ� ɩɪɢ� ɷɬɨɦ� ɬɪɟɛɭɟɬɫɹ� ɜɦɟɲɚɬɟɥɶɫɬɜɨ� ɱɟɥɨɜɟɤɚ 
ɞɥɹ�ɩɪɢɧɹɬɢɹ� ɪɟɲɟɧɢɣ�ɧɚ� ɨɫɧɨɜɟ� ɬɟɤɭɳɟɣ� ɫɢɬɭɚɰɢɢ. ȼɚɠɧɨ� ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɨɥɭɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɟ�ɭɩɪɚɜɥɟɧɢɟ�ɢɦɟɟɬ�ɫɜɨɢ�ɩɪɟɢɦɭɳɟɫɬɜɚ�ɢ�ɨɝɪɚɧɢɱɟ-
ɧɢɹ. Ɉɧɨ�ɦɨɠɟɬ�ɩɨɜɵɫɢɬɶ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ, 
ɧɨ�ɩɪɢɧɢɦɚɟɬ�ɪɟɲɟɧɢɟ�ɢ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɞɢɫɩɟɬɱɟɪ. 

ɋɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ (ɋɍȾɉ) í�ɷɬɨ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ-
ɧɚɹ�ɫɢɫɬɟɦɚ, ɤɨɬɨɪɚɹ�ɤɨɧɬɪɨɥɢɪɭɟɬ, ɭɩɪɚɜɥɹɟɬ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ�ɧɚ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɯ� ɩɭɬɹɯ� ɢ� ɜɤɥɸɱɚɟɬ� ɜ� ɫɟɛɹ� ɪɚɡɥɢɱɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɢ� ɦɟɬɨɞɵ, 
ɤɨɬɨɪɵɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɛɟɡɨɩɚɫɧɨɫɬɶ�ɢ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ.  

ɋɍȾɉ� ɢɫɩɨɥɶɡɭɟɬ� ɪɚɡɥɢɱɧɵɟ� ɫɢɫɬɟɦɵ� ɢ� ɤɨɦɩɨɧɟɧɬɵ� ɞɥɹ� ɨɛɟɫɩɟɱɟɧɢɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜɥɟɧɢɹ� ɞɜɢɠɟɧɢɟɦ� ɩɨɟɡɞɨɜ. Ɉɞɧɨɣ� ɢɡ� ɬɚɤɢɯ� ɫɢɫɬɟɦ 
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ɹɜɥɹɟɬɫɹ�ɫɢɫɬɟɦɚ European Train Control System (ETCS), ɤɨɬɨɪɚɹ�ɩɪɟɞɨɫɬɚɜ-
ɥɹɟɬ� ɫɬɚɧɞɚɪɬɧɵɟ� ɩɪɨɬɨɤɨɥɵ� ɢ� ɫɩɟɰɢɮɢɤɚɰɢɢ� ɞɥɹ� ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ� ɭɩɪɚɜ-
ɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ.  

ɋɍȾɉ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɬɚɤɢɟ�ɮɭɧɤɰɢɢ�ɢ�ɜɨɡɦɨɠɧɨɫɬɢ, ɤɚɤ�ɤɨɧɬɪɨɥɶ�ɫɤɨ-
ɪɨɫɬɢ�ɩɨɟɡɞɚ, ɭɩɪɚɜɥɟɧɢɟ�ɫɢɝɧɚɥɢɡɚɰɢɟɣ�ɢ�ɫɜɟɬɨɮɨɪɚɦɢ, ɨɛɟɫɩɟɱɟɧɢɟ�ɛɟɡɨ-
ɩɚɫɧɨɝɨ�ɪɚɫɫɬɨɹɧɢɹ�ɦɟɠɞɭ�ɩɨɟɡɞɚɦɢ�ɢ�ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ�ɫɬɨɥɤɧɨɜɟɧɢɣ. Ɉɧɚ 
ɬɚɤɠɟ�ɩɪɟɞɨɫɬɚɜɥɹɟɬ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɫɨɫɬɨɹɧɢɢ� ɩɭɬɢ, ɩɨɝɨɞɧɵɯ� ɭɫɥɨɜɢɹɯ�ɢ 
ɞɪɭɝɢɯ�ɮɚɤɬɨɪɚɯ, ɤɨɬɨɪɵɟ�ɦɨɝɭɬ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɞɜɢɠɟɧɢɟ�ɩɨɟɡɞɨɜ. Ⱥɜɬɨɦɚɬɢ-
ɡɢɪɨɜɚɧɧɚɹ� ɫɢɫɬɟɦɚ� ɢɦɟɟɬ� ɦɧɨɠɟɫɬɜɨ� ɩɪɟɢɦɭɳɟɫɬɜ, ɜɤɥɸɱɚɹ� ɩɨɜɵɲɟɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ� ɩɨɟɡɞɨɜ, ɭɜɟɥɢɱɟɧɢɟ� ɩɪɨɩɭɫɤɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɟɣ�ɢ�ɫɧɢɠɟɧɢɟ�ɡɚɞɟɪɠɟɤ�ɢ�ɩɟɪɟɝɪɭɡɨɤ, ɭɥɭɱɲɚɹ�ɬɨɱɧɨɫɬɶ 
ɢ�ɧɚɞɟɠɧɨɫɬɶ�ɪɚɫɩɢɫɚɧɢɹ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ�ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɟɦ�ɩɨɟɡɞɨɜ�ɡɚ-
ɤɥɸɱɚɸɬɫɹ: 

- ɜ� ɩɨɜɵɲɟɧɢɢ� ɩɪɨɩɭɫɤɧɨɣ� ɢ� ɩɪɨɜɨɡɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɫ� ɷɮɮɟɤɬɢɜɧɵɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɢɦɟɸɳɢɯɫɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɦɚɪɲɪɭɬɨɜ�ɢ�ɪɟɫɭɪɫɨɜ; 

- ɭɥɭɱɲɟɧɢɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɫ�ɫɨɤɪɚɳɟɧɢɟɦ�ɢ�ɭɫɬɪɚɧɟɧɢɟɦ�ɪɢɫɤɨɜ, ɫɜɹɡɚɧ-
ɧɵɯ�ɫ�ɱɟɥɨɜɟɱɟɫɤɢɦ�ɮɚɤɬɨɪɨɦ (ɨɲɢɛɤɢ�ɞɢɫɩɟɬɱɟɪɚ�ɢɥɢ�ɦɚɲɢɧɢɫɬɚ�ɩɨɟɡɞɚ); 

- ɨɩɬɢɦɢɡɚɰɢɢ�ɜɪɟɦɟɧɢ�ɫ�ɛɨɥɟɟ�ɬɨɱɧɵɦ�ɩɥɚɧɢɪɨɜɚɧɢɟɦ�ɢ�ɤɨɨɪɞɢɧɚɰɢɟɣ 
ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ, ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ�ɫɨɤɪɚɳɟɧɢɸ�ɜɪɟɦɟɧɢ�ɧɚ�ɦɚɪɲɪɭɬɟ. 

ɂɧɧɨɜɚɰɢɨɧɧɚɹ� ɪɚɡɪɚɛɨɬɤɚ�ɈȺɈ «Ɋɨɫɫɢɣɫɤɢɟ� ɠɟɥɟɡɧɵɟ� ɞɨɪɨɝɢ» «ɗɤɨ-
ɞɢɫɩɟɬɱɟɪ» í�ɷɬɨ�ɷɤɨɥɨɝɢɱɧɚɹ�ɰɢɮɪɨɜɚɹ�ɫɢɫɬɟɦɚ�ɭɩɪɚɜɥɟɧɢɹ�ɫɤɨɪɨɫɬɶɸ�ɩɨ-
ɟɡɞɨɜ, ɨɫɧɨɜɚɧɧɚɹ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ�ɞɚɧɧɵɯ�ɨ�ɫɨɫɬɨɹɧɢɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ� ɩɪɨɝɧɨɡɨɜ�ɩɨɝɨɞɵ� ɢ� ɩɨɡɜɨɥɹɸɳɚɹ� ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ� ɫɤɨ-
ɪɨɫɬɶ�ɞɜɢɠɟɧɢɹ�ɩɨɟɡɞɨɜ�ɞɥɹ� ɫɧɢɠɟɧɢɹ�ɪɚɫɯɨɞɚ�ɬɨɩɥɢɜɚ�ɢ� ɭɦɟɧɶɲɟɧɢɹ�ɜɵ-
ɛɪɨɫɨɜ�ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɜ�ɚɬɦɨɫɮɟɪɭ. 

ɗɬɚ�ɫɢɫɬɟɦɚ�ɩɨɡɜɨɥɹɟɬ�ɭɩɪɚɜɥɹɬɶ�ɫɤɨɪɨɫɬɶɸ�ɩɨɟɡɞɨɜ�ɛɨɥɟɟ�ɬɨɱɧɨ, ɨɫɨɛɟɧ-
ɧɨ�ɜ�ɭɫɥɨɜɢɹɯ�ɢɡɦɟɧɱɢɜɨɣ�ɩɨɝɨɞɵ�ɢɥɢ�ɮɨɪɫ�ɦɚɠɨɪɧɵɯ�ɨɛɫɬɨɹɬɟɥɶɫɬɜ. Ⱥɤɬɢɜ-
ɧɨ�ɪɚɡɜɢɜɚɸɬɫɹ�ɧɨɜɵɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ «ɗɤɨ�ɞɢɫɩɟɬɱɟɪɚ». 

1 Ⱥɥɝɨɪɢɬɦɵ� ɢ� ɬɟɯɧɨɥɨɝɢɢ, ɩɨɡɜɨɥɹɸɳɢɟ� ɬɨɱɧɨ� ɭɩɪɚɜɥɹɬɶ� ɫɤɨɪɨɫɬɶɸ 
ɩɨɟɡɞɨɜ�ɢ�ɫɧɢɠɚɬɶ�ɩɨɬɪɟɛɥɟɧɢɟ�ɬɨɩɥɢɜɚ. 

2 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ� ɭɩɪɚɜɥɟɧɢɟ� ɞɜɢɠɟɧɢɟɦ� ɩɨɟɡɞɨɜ� ɛɟɡ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɦɟɲɚɬɟɥɶɫɬɜɚ�ɱɟɥɨɜɟɤɚ. 

3 ɂɫɤɭɫɫɬɜɟɧɧɵɣ�ɢɧɬɟɥɥɟɤɬ�ɢ�ɚɧɚɥɢɬɢɤɚ�ɞɚɧɧɵɯ�ɞɥɹ�ɩɨɫɬɨɹɧɧɨɝɨ�ɦɨɧɢ-
ɬɨɪɢɧɝɚ�ɢ�ɨɰɟɧɤɢ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɚɪɚɦɟɬɪɨɜ. 

4 Ɉɰɟɧɤɚ�ɢ�ɭɩɪɚɜɥɟɧɢɟ�ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟɦ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɨɬɪɚɫɥɢ 
ɫ�ɩɨɦɨɳɶɸ�ɫɛɨɪɚ�ɢ� ɚɧɚɥɢɡɚ� ɞɚɧɧɵɯ�ɩɨ� ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɸ�ɢ�ɩɨɤɚɡɚɬɟɥɹɦ 
ɦɨɳɧɨɫɬɢ. 

©ɗɤɨ�ɞɢɫɩɟɬɱɟɪ» ɜ�ɊɀȾ�ɜɵɩɨɥɧɹɟɬ�ɪɚɡɥɢɱɧɵɟ�ɮɭɧɤɰɢɢ. 
1 Ɉɛɟɫɩɟɱɢɜɚɟɬ�ɦɨɧɢɬɨɪɢɧɝ� ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɨɬɫɥɟɠɢɜɚɹ� ɢ� ɚɧɚɥɢɡɢ-

ɪɭɹ� ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ�ɧɚ� ɬɚɤɢɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɨɛɴɟɤɬɚɯ, ɤɚɤ� ɫɬɚɧɰɢɢ, 
ɞɟɩɨ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ�ɩɨɟɡɞɚ�ɢ�ɞɪ., ɩɨɡɜɨɥɹɹ�ɜɵɹɜɥɹɬɶ�ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢ 
ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ�ɩɨɬɪɟɛɥɟɧɢɟ�ɷɧɟɪɝɢɢ. 
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2 ɉɨɦɨɝɚɟɬ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɢ�ɭɩɪɚɜɥɹɬɶ�ɩɪɨɰɟɫɫɨɦ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ 
ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɨɛɴɟɤɬɚɯ, ɩɪɟɞɨɫɬɚɜɥɹɹ� ɢɧɮɨɪɦɚɰɢɸ� ɨ� ɪɚɡɞɟɥɶɧɨɦ 
ɫɛɨɪɟ�ɨɬɯɨɞɨɜ, ɢɯ�ɨɛɴɟɦɟ�ɢ�ɫɩɨɫɨɛɚɯ�ɭɬɢɥɢɡɚɰɢɢ. 

3 ɉɪɨɢɡɜɨɞɢɬ�ɦɨɧɢɬɨɪɢɧɝ�ɤɚɱɟɫɬɜɚ�ɜɨɡɞɭɯɚ�ɫ�ɨɬɫɥɟɠɢɜɚɧɢɟɦ�ɭɪɨɜɧɹ�ɡɚ-
ɝɪɹɡɧɟɧɢɹ�ɜɨɡɞɭɯɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɨɛɴɟɤɬɚɯ�ɢ�ɜ�ɢɯ�ɨɤɪɟɫɬɧɨɫɬɹɯ, ɩɨ-
ɡɜɨɥɹɹ�ɜɵɹɜɥɹɬɶ�ɢ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ�ɜɵɛɪɨɫɵ�ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ�ɢ�ɩɪɢɧɢɦɚɬɶ 
ɦɟɪɵ�ɩɨ�ɢɯ�ɫɧɢɠɟɧɢɸ. 

4 Ɉɩɬɢɦɢɡɢɪɭɟɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɜɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ, ɤɨɧɬɪɨɥɢɪɭɹ�ɢ�ɷɮɮɟɤ-
ɬɢɜɧɨ� ɢɫɩɨɥɶɡɭɹ� ɜɨɞɧɵɟ� ɪɟɫɭɪɫɵ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɨɛɴɟɤɬɚɯ, ɩɪɟɞɨɫ-
ɬɚɜɥɹɹ�ɢɧɮɨɪɦɚɰɢɸ�ɨ�ɪɚɫɯɨɞɟ�ɜɨɞɵ, ɨɛɧɚɪɭɠɢɜɚɹ�ɭɬɟɱɤɢ�ɢ�ɩɪɟɞɥɚɝɚɹ�ɦɟɪɵ 
ɩɨ�ɢɯ�ɭɫɬɪɚɧɟɧɢɸ. 

5 ɋɨɛɥɸɞɚɟɬ� ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɧɨɪɦɵ�ɢ� ɫɬɚɧɞɚɪɬɵ, ɨɛɟɫɩɟɱɢɜɚɹ� ɫɨɛɥɸɞɟ-
ɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ� ɧɨɪɦ� ɢ� ɫɬɚɧɞɚɪɬɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, 
ɮɨɪɦɢɪɭɹ�ɞɚɧɧɵɟ�ɢ�ɨɬɱɟɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ�ɞɥɹ�ɩɪɨɜɟɪɨɤ�ɢ�ɚɭɞɢɬɨɜ�ɫɨ�ɫɬɨɪɨ-
ɧɵ�ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ�ɨɪɝɚɧɨɜ. 

©ɗɤɨ�ɞɢɫɩɟɬɱɟɪ» ɹɜɥɹɟɬɫɹ� ɜɚɠɧɵɦ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ� ɩɨɜɵɲɟɧɢɹ� ɷɤɨɥɨ-
ɝɢɱɟɫɤɨɣ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɨɬɪɚɫɥɢ. Ɉɧ� ɩɨɡɜɨɥɹɟɬ� ɫɨɤɪɚɬɢɬɶ 
ɩɨɬɪɟɛɥɟɧɢɟ�ɪɟɫɭɪɫɨɜ, ɫɧɢɡɢɬɶ�ɧɟɝɚɬɢɜɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟ-
ɞɭ�ɢ�ɩɨɜɵɫɢɬɶ�ɨɛɳɭɸ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɨɛɴɟɤɬɨɜ. 

Ɉɞɧɚɤɨ «ɗɤɨ�ɞɢɫɩɟɬɱɟɪ» ɨɛɥɚɞɚɟɬ�ɢ�ɨɩɪɟɞɟɥɟɧɧɵɦɢ�ɧɟɞɨɫɬɚɬɤɚɦɢ. 
1 ȼɵɫɨɤɢɟ� ɡɚɬɪɚɬɵ� ɧɚ� ɜɧɟɞɪɟɧɢɟ� ɢ� ɩɨɞɞɟɪɠɤɭ� ɫɢɫɬɟɦɵ, ɱɬɨ� ɹɜɥɹɟɬɫɹ 

ɫɥɟɞɫɬɜɢɟɦ�ɧɟɨɛɯɨɞɢɦɨɫɬɢ�ɩɪɢɨɛɪɟɬɟɧɢɹ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ�ɨɛɨɪɭɞɨɜɚ-
ɧɢɹ, ɪɚɡɪɚɛɨɬɤɢ�ɢ�ɧɚɫɬɪɨɣɤɢ�ɩɪɨɝɪɚɦɦɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ�ɢ�ɬ. ɞ. 

2 ɋɥɨɠɧɨɫɬɶ� ɜɧɟɞɪɟɧɢɹ. ȼɧɟɞɪɟɧɢɟ «ɗɤɨ�ɞɢɫɩɟɬɱɟɪɚ» ɦɨɠɟɬ� ɩɨɬɪɟɛɨ-
ɜɚɬɶ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɭɫɢɥɢɣ� ɢ� ɜɪɟɦɟɧɢ� ɞɥɹ� ɢɧɬɟɝɪɚɰɢɢ� ɫ� ɫɭɳɟɫɬɜɭɸɳɢɦɢ 
ɫɢɫɬɟɦɚɦɢ�ɢ�ɩɪɨɰɟɫɫɚɦɢ, ɱɬɨ�ɜɵɡɜɚɧɨ�ɫɥɨɠɧɨɫɬɶɸ�ɫɛɨɪɚ�ɢ�ɨɛɪɚɛɨɬɤɢ�ɞɚɧ-
ɧɵɯ, ɧɚɫɬɪɨɣɤɨɣ�ɫɢɫɬɟɦɵ�ɩɨɞ�ɤɨɧɤɪɟɬɧɵɟ�ɬɪɟɛɨɜɚɧɢɹ. 

3 ɇɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɛɭɱɟɧɢɹ�ɩɟɪɫɨɧɚɥɚ�ɞɥɹ�ɷɮɮɟɤɬɢɜɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɫɢɫɬɟɦɵ�ɫ�ɩɪɚɜɢɥɶɧɨɣ�ɢɧɬɟɪɩɪɟɬɚɰɢɟɣ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ. 

4 Ɍɟɯɧɢɱɟɫɤɢɟ�ɩɪɨɛɥɟɦɵ, ɜɵɪɚɠɚɟɦɵɟ�ɜ�ɜɨɡɧɢɤɧɨɜɟɧɢɢ�ɜɨɡɦɨɠɧɵɯ�ɫɛɨ-
ɟɜ�ɜ�ɪɚɛɨɬɟ�ɫɢɫɬɟɦɵ, ɧɟɩɨɥɚɞɨɤ�ɨɛɨɪɭɞɨɜɚɧɢɹ�ɢɥɢ�ɩɪɨɛɥɟɦ�ɫɨ�ɫɛɨɪɨɦ�ɢ�ɩɟ-
ɪɟɞɚɱɟɣ�ɞɚɧɧɵɯ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ� ɚɞɚɩɬɚɰɢɹ� ɧɨɜɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɨɤɚɡɚɥɚ� ɫɜɨɢ� ɭɜɟɪɟɧɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ. 

1 ɍɥɭɱɲɟɧɢɟ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ. «ɗɤɨ�ɞɢɫɩɟɬɱɟɪ» ɦɨɠɟɬ 
ɩɨɦɨɱɶ� ɨɪɝɚɧɢɡɚɰɢɹɦ�ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ� ɢ� ɭɩɪɚɜɥɹɬɶ� ɪɚɡɥɢɱɧɵɦɢ� ɷɤɨɥɨɝɢɱɟ-
ɫɤɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ (ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ, ɜɵɛɪɨɫɵ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɢ 
ɭɩɪɚɜɥɟɧɢɟ� ɨɬɯɨɞɚɦɢ), ɱɬɨ�ɩɪɢɜɨɞɢɬ�ɤ� ɫɧɢɠɟɧɢɸ�ɧɟɝɚɬɢɜɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɢ�ɭɥɭɱɲɟɧɢɸ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

2 Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ� ɢ� ɨɩɬɢɦɢɡɚɰɢɹ� ɩɪɨɰɟɫɫɨɜ. ɋɢɫɬɟɦɚ� ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ 
ɫɛɨɪ�ɢ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ,  ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɛɵɫɬɪɨ�ɢ�ɬɨɱɧɨ�ɨɩɪɟɞɟɥɢɬɶ�ɩɪɨɛɥɟɦ-
ɧɵɟ�ɨɛɥɚɫɬɢ�ɢ�ɩɪɢɧɹɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ�ɦɟɪɵ, ɚ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɨɩɬɢɦɢɡɢɪɭɟɬ 
ɜɫɟ  ɩɪɨɰɟɫɫɵ�ɢ�ɩɨɜɵɲɚɟɬ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɪɟɫɭɪɫɨɜ. 
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3 ɋɨɛɥɸɞɟɧɢɟ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɧɨɪɦ�ɢ�ɫɬɚɧɞɚɪɬɨɜ. ɉɨɦɨɝɚɟɬ�ɨɪɝɚɧɢɡɚɰɢ-
ɹɦ�ɫɥɟɞɢɬɶ�ɡɚ�ɫɨɛɥɸɞɟɧɢɟɦ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɧɨɪɦ�ɢ�ɫɬɚɧɞɚɪɬɨɜ, ɭɫɬɚɧɨɜɥɟɧ-
ɧɵɯ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ� ɢɥɢ� ɜɧɭɬɪɟɧɧɢɦɢ� ɩɨɥɢɬɢɤɚɦɢ, ɩɪɟɞɨɬɜɪɚɳɚɹ 
ɧɚɪɭɲɟɧɢɹ�ɢ�ɫɜɹɡɚɧɧɵɟ�ɫ�ɧɢɦɢ�ɲɬɪɚɮɵ�ɢ�ɪɟɩɭɬɚɰɢɨɧɧɵɟ�ɪɢɫɤɢ�ɨɪɝɚɧɢɡɚ-
ɰɢɢ. 

4 ɍɥɭɱɲɟɧɢɟ� ɩɪɨɡɪɚɱɧɨɫɬɢ� ɜ� ɨɬɱɟɬɧɨɫɬɢ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ 
ɞɟɬɚɥɶɧɨɣ�ɢɧɮɨɪɦɚɰɢɢ�ɨɛ�ɷɤɨɥɨɝɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɹɯ�ɢ�ɜɵɩɨɥɧɟɧɢɢ�ɷɤɨɥɨ-
ɝɢɱɟɫɤɢɯ�ɬɪɟɛɨɜɚɧɢɣ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɷɤɨɥɨɝɢɱɟɫɤɚɹ�ɫɢɫɬɟɦɚ «ɗɤɨ�ɞɢɫɩɟɬɱɟɪ» ɮɨɪɦɢɪɭɟɬ�ɧɨ-
ɜɵɟ� ɨɬɧɨɲɟɧɢɹ� ɢ� ɩɨɞɯɨɞɵ� ɜ� ɨɛɥɚɫɬɢ� ɷɤɫɩɥɭɚɬɚɰɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ, ɦɨɪɚɥɶɧɨ�ɢ�ɦɚɬɟɪɢɚɥɶɧɨ�ɦɨɬɢɜɢɪɭɹ�ɩɪɢɱɚɫɬɧɵɯ�ɪɚɛɨɬɧɢɤɨɜ�ɧɚ 
ɤɚɱɟɫɬɜɟɧɧɨɟ�ɜɵɩɨɥɧɟɧɢɟ�ɫɜɨɢɯ�ɫɥɭɠɟɛɧɵɯ�ɨɛɹɡɚɧɧɨɫɬɟɣ, ɧɚɩɪɚɜɥɹɹ�ɫɨɡɧɚ-
ɧɢɟ�ɥɸɞɟɣ�ɧɚ�ɚɤɬɢɜɧɨɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ «ɡɟɥɺɧɵɯ» ɬɟɯɧɨɥɨɝɢɣ.   
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 PERSPECTIVE DIRECTIONS OF OPTIMIZATION  
AND INCREASE OF QUALITY CONDUCTING TRAINS  
WITH USE OF THE AUTOMATED SYSTEMS 

The opportunities new development JSC «Russian railways» «ecɨ-dispatcher» are con-
sidered which in the functioning uses the ecological information for management move-
ment of trains, and basic on use of the data about a condition a railway infrastructure and 
weather forecasts, that allows to optimize speed movement of trains with the purpose of 
reduction of the charge fuel and reduction emissions of harmful substances in an atmos-
phere. The ecological system uses algorithms both technologies of automatic control and 
artificial intelligence. 
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ɈɉɕɌ�ɈɊȽȺɇɂɁȺɐɂɂ�ȼɈɂɇɋɄɂɏ�ɉȿɊȿȼɈɁɈɄ  
ɂ�ɉɈȽɊɍɁɄɂ�ȼɕȽɊɍɁɄɂ�ȽɊɍɁɈȼ 
ɇȺ�ɆȿɋɌȺɏ�ɈȻɓȿȽɈ�ɉɈɅɖɁɈȼȺɇɂə 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ 

Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ� ɪɚɡɥɢɱɧɵɟ� ɜɚɪɢɚɧɬɵ� ɪɚɛɨɬɵ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ 
ɩɭɧɤɬɨɜ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ, ɩɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚ-
ɳɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ� ɫɨɤɪɚɳɟɧɢɟ� ɜɪɟɦɟɧɢ�ɜ� ɞɜɢɠɟ-
ɧɢɢ� ɢ� ɧɚɯɨɠɞɟɧɢɹ� ɜɨɢɧɫɤɢɯ� ɷɲɟɥɨɧɨɜ� ɢ� ɬɪɚɧɫɩɨɪɬɨɜ� ɧɚ� ɫɬɚɧɰɢɢ� ɨɬɩɪɚɜɥɟɧɢɹ� ɢ 
ɫɬɚɧɰɢɢ�ɧɚɡɧɚɱɟɧɢɹ.  

ȼ�ɤɚɱɟɫɬɜɟ�ɫɬɚɧɰɢɣ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɣɫɤ�ɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɢɫɩɨɥɶ-
ɡɭɸɬɫɹ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɩɪɨɦɟɠɭɬɨɱɧɵɟ�ɫɬɚɧɰɢɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ�ɜɧɟ�ɤɪɭɩɧɵɯ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɭɡɥɨɜ� ɢ�ɢɦɟɸɳɢɟ�ɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɟɫɬɟɫɬɜɟɧɧɵɟ� ɭɫɥɨɜɢɹ 
ɦɚɫɤɢɪɨɜɤɢ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɦɟɫɬ (ɞɚɥɟɟ – ɉȼɆ). ɋɬɚɧɰɢɢ� ɩɨ-
ɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɣɫɤ�ɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɧɟɨɛɯɨɞɢɦɨɟ�ɩɭɬɟ-
ɜɨɟ� ɪɚɡɜɢɬɢɟ� ɞɥɹ� ɩɪɨɩɭɫɤɚ� ɬɪɚɧɡɢɬɧɵɯ� ɩɨɟɡɞɨɜ, ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ� ɢ� ɪɟ-
ɡɟɪɜɚ�ɩɨɪɨɠɧɢɯ�ɜɚɝɨɧɨɜ, ɚ�ɬɚɤɠɟ�ɧɟ�ɦɟɧɟɟ� ɨɞɧɨɝɨ�ɉȼɆ. ɉɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ 
ɫɬɚɧɰɢɢ�ɢ�ɉȼɆ�ɞɨɥɠɧɨ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ�ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨ-
ɧɨɜ�ɢ�ɬɪɚɧɫɩɨɪɬɨɜ�ɜ�ɡɚɞɚɧɧɨɦ�ɬɟɦɩɟ�ɢ�ɜɤɥɸɱɚɬɶ�ɜ�ɫɟɛɹ�ɧɟ�ɦɟɧɟɟ�ɱɟɦ�ɞɜɚ�ɬɪɢ 
ɩɪɢɟɦɨɨɬɩɪɚɜɨɱɧɵɯ� ɩɭɬɢ, ɧɟ� ɫɱɢɬɚɹ� ɝɥɚɜɧɵɯ, ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɣ 
ɩɭɬɶ� ɧɚ� ɩɨɥɧɭɸ� ɞɥɢɧɭ� ɜɨɢɧɫɤɨɝɨ� ɷɲɟɥɨɧɚ� ɢ� ɜɵɬɹɠɧɨɣ� ɩɭɬɶ� ɧɚ� ɩɨɥɨɜɢɧɭ 
ɞɥɢɧɵ�ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ [1].  

Ⱦɥɹ�ɨɛɟɫɩɟɱɟɧɢɹ�ɩɨɝɪɭɡɤɢ� ɢ� ɜɵɝɪɭɡɤɢ� ɜɨɣɫɤ�ɢ� ɜɨɢɧɫɤɢɯ� ɝɪɭɡɨɜ�ɧɚ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɜ�ɦɟɫɬɚɯ� ɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ�ɨɪɝɚɧɢɡɚɰɢɢ�Ȼɟɥɨ-
ɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɫɨɞɟɪɠɚɬ�ɩɥɚɬɮɨɪɦɵ, ɩɥɨɳɚɞɤɢ, ɚ�ɬɚɤɠɟ�ɧɟɨɛɯɨ-
ɞɢɦɵɟ� ɡɚɩɚɫɵ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɯ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɚɩɩɚɪɟɥɟɣ� ɢ� ɩɟɪɟɯɨɞɧɵɯ 
ɦɨɫɬɤɨɜ [2].  

ɉȼɆ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɷɥɟɦɟɧɬɵ: 
í�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ�ɩɭɬɶ (ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɩɭɬɟɣ); 
í�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɭɸ� ɩɨɫɬɨɹɧɧɭɸ (ɫɬɚɰɢɨɧɚɪɧɭɸ) ɩɥɚɬɮɨɪɦɭ�ɥɢ-

ɛɨ� ɩɥɨɳɚɞɤɭ� ɫ� ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ� ɧɚ� ɧɟɣ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɦɢ� ɩɥɚɬɮɨɪɦɚɦɢ 
ɢɥɢ�ɚɩɩɚɪɟɥɹɦɢ; 

í�ɩɨɞɴɟɡɞɵ�ɤ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɩɥɚɬɮɨɪɦɟ�ɢɥɢ�ɩɥɨɳɚɞɤɟ; 
í� ɫɩɟɰɢɚɥɶɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ, ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 

ɦɚɬɟɪɢɚɥɵ�ɢ�ɢɧɫɬɪɭɦɟɧɬɵ (ɪɢɫɭɧɨɤ 1). 
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Ɋɢɫɭɧɨɤ 1 – ɉɭɬɟɜɨɟ�ɪɚɡɜɢɬɢɟ�ɢ�ɬɟɯɧɢɱɟɫɤɨɟ�ɨɫɧɚɳɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ   
ɫ�ɩɭɧɤɬɨɦ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ:  

I, II – ɝɥɚɜɧɵɟ�ɩɭɬɢ; 1 – ɩɚɫɫɚɠɢɪɫɤɨɟ�ɡɞɚɧɢɟ; 2 – ɜɨɞɨɡɚɛɨɪɧɵɣ�ɤɪɚɧ (ɤɨɥɨɧɤɚ);       
3, 4 – ɩɪɢɟɦɨ�ɨɬɩɪɚɜɨɱɧɵɟ�ɩɭɬɢ; 5�í�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɚɹ�ɩɥɚɬɮɨɪɦɚ; 6 – ɩɨɝɪɭ-
ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɣ�ɩɭɬɶ; 7 – ɫɬɚɧɰɢɨɧɧɚɹ�ɫɜɹɡɶ�ɫ�ɞɟɠɭɪɧɵɦ�ɩɨ�ɫɬɚɧɰɢɢ; 8 – ɨɬɤɪɵ-
ɬɵɟ�ɳɟɥɢ�ɞɥɹ�ɭɤɪɵɬɢɹ�ɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ; 9 – ɫɬɚɰɢɨɧɚɪɧɨɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɟ�ɨɫɜɟɳɟɧɢɟ; 

10 – ɩɨɥɟɜɵɟ�ɬɭɚɥɟɬɵ; 11 – ɩɨɞɴɟɡɞɵ�ɤ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɩɥɚɬɮɨɪɦɟ 
Ʉ� ɩɥɚɬɮɨɪɦɚɦ� ɨɬɧɨɫɹɬɫɹ� ɩɨɫɬɨɹɧɧɵɟ (ɫɬɚɰɢɨɧɚɪɧɵɟ) ɢ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪ-

ɧɵɟ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ, ɢɦɟɸɳɢɟ� ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ� ɩɥɨ-
ɳɚɞɤɢ�ɧɚ�ɜɵɫɨɬɟ 1100–1200 ɦɦ�ɨɬ�ɭɪɨɜɧɹ�ɜɟɪɯɚ�ɝɨɥɨɜɤɢ�ɪɟɥɶɫɚ�ɢ�ɩɨ�ɨɞɧɨɦɭ 
ɢɥɢ�ɧɟɫɤɨɥɶɤɨ�ɫɴɟɡɞɨɜ, ɚ� ɤ�ɚɩɩɚɪɟɥɹɦ – ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵ-
ɝɪɭɡɨɱɧɵɟ�ɭɫɬɪɨɣɫɬɜɚ�ɛɟɡ�ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ�ɩɥɨɳɚɞɨɤ.  

ȼɨɢɧɫɤɢɟ�ɩɥɨɳɚɞɤɢ�ɭɫɬɪɚɢɜɚɸɬɫɹ, ɤɚɤ�ɩɪɚɜɢɥɨ, ɧɚ�ɜɫɸ�ɩɨɥɟɡɧɭɸ�ɞɥɢɧɭ 
ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɩɭɬɢ�ɢ�ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɬɜɟɪɞɨɟ�ɩɨɤɪɵɬɢɟ�ɧɚ�ɭɪɨɜ-
ɧɟ�ɩɨɞɨɲɜɵ�ɪɟɥɶɫɚ. 

ɉɨɞɴɟɡɞɵ� ɤ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɩɥɚɬɮɨɪɦɟ� ɢɥɢ� ɩɥɨɳɚɞɤɟ� ɫɜɹɡɵ-
ɜɚɸɬ� ɫ� ɩɪɨɯɨɞɹɳɢɦɢ� ɚɜɬɨɦɨɛɢɥɶɧɵɦɢ� ɞɨɪɨɝɚɦɢ, ɩɨ� ɤɨɬɨɪɵɦ� ɤɨɥɨɧɧɵ 
ɜɨɣɫɤ�ɛɭɞɭɬ�ɩɨɞɯɨɞɢɬɶ�ɞɥɹ�ɩɨɝɪɭɡɤɢ�ɢɥɢ�ɭɯɨɞɢɬɶ�ɩɨɫɥɟ�ɜɵɝɪɭɡɤɢ. Ɉɬ�ɚɜɬɨ-
ɦɨɛɢɥɶɧɨɣ�ɞɨɪɨɝɢ�ɩɨ�ɩɪɢɥɟɝɚɸɳɟɣ�ɦɟɫɬɧɨɫɬɢ�ɩɭɬɢ�ɩɨɞɯɨɞɚ�ɤ�ɩɨɝɪɭɡɨɱɧɨ-
ɜɵɝɪɭɡɨɱɧɵɦ� ɦɟɫɬɚɦ� ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ� ɫ� ɭɱɟɬɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɟɫɬɟɫɬɜɟɧ-
ɧɨɣ�ɦɚɫɤɢɪɨɜɤɢ.  

Ʉ�ɫɩɟɰɢɚɥɶɧɵɦ�ɭɫɬɪɨɣɫɬɜɚɦ�ɉȼɆ�ɨɬɧɨɫɹɬɫɹ: 
í�ɜɨɞɨɡɚɛɨɪɧɵɟ�ɤɪɚɧɵ, ɤɨɥɨɧɤɢ; 
í�ɬɭɚɥɟɬɵ�ɩɨɫɬɨɹɧɧɵɟ�ɢɥɢ�ɩɨɥɟɜɵɟ; 
í�ɫɬɚɰɢɨɧɚɪɧɨɟ�ɷɥɟɤɬɪɢɱɟɫɤɨɟ� ɨɫɜɟɳɟɧɢɟ�ɫ�ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ�ɞɥɹ�ɫɜɟ-

ɬɨɦɚɫɤɢɪɨɜɤɢ; 
í�ɬɟɥɟɮɨɧɵ�ɞɥɹ�ɫɜɹɡɢ�ɫ�ɞɟɠɭɪɧɵɦ�ɩɨ�ɫɬɚɧɰɢɢ�ɢ�ɜɨɟɧɧɵɦ�ɤɨɦɟɧɞɚɧɬɨɦ. 
Ʉ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɦ�ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦ�ɨɬɧɨɫɹɬɫɹ:  
í�ɩɟɪɟɯɨɞɧɵɟ�ɦɨɫɬɤɢ;  
í�ɦɨɫɬɤɢ�ɢɡ�ɨɩɨɪɧɵɯ�ɫɤɨɛ�ɢ�ɲɩɚɥ; 
í�ɜɴɟɡɞɧɵɟ�ɬɪɚɩɵ. 
ȼɨɢɧɫɤɢɟ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɩɪɟɞɧɚɡɧɚɱɟɧɵ� ɞɥɹ� ɩɨ-

ɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɜɫɟɯ� ɜɢɞɨɜ� ɜɨɨɪɭɠɟɧɢɹ, ɜɨɟɧɧɨ�ɫɩɟɰɢɚɥɶɧɨɣ� ɬɟɯɧɢɤɢ� ɢ 
ɢɦɭɳɟɫɬɜɚ�ɜɨɣɫɤ, ɩɟɪɟɜɨɡɢɦɵɯ�ɩɨ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɟ. ɉɨɫɬɨɹɧɧɵɟ�ɢ�ɫɛɨɪɧɨ-
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ɪɚɡɛɨɪɧɵɟ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɫɨɨɪɭɠɚɸɬɫɹ� ɫ� ɭɱɟɬɨɦ� ɝɚ-
ɛɚɪɢɬɚ�ɩɪɢɛɥɢɠɟɧɢɹ�ɫɬɪɨɟɧɢɣ�ɢ�ɞɨɥɠɧɵ�ɨɛɟɫɩɟɱɢɜɚɬɶ�ɫɜɨɛɨɞɧɨɟ�ɩɟɪɟɞɜɢ-
ɠɟɧɢɟ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɜɞɨɥɶ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱ-
ɧɨɝɨ� ɩɭɬɢ, ɚ� ɬɚɤɠɟ� ɦɧɨɝɨɤɪɚɬɧɭɸ� ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ� ɜɨɢɧɫɤɢɯ� ɷɲɟɥɨɧɨɜ 
ɛɟɡ�ɪɚɡɛɨɪɤɢ�ɷɬɢɯ�ɭɫɬɪɨɣɫɬɜ. 

ȼɨɢɧɫɤɢɟ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɢɯ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɧɚ� ɨɞɧɨɦ�ɦɟɫɬɟ, ɯɚɪɚɤɬɟɪɚ�ɩɨɫɬɪɨɣɤɢ� ɢ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ� ɨɫɨɛɟɧɧɨɫɬɟɣ� ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ� ɧɚ� ɩɨɫɬɨɹɧɧɵɟ (ɫɬɚɰɢɨɧɚɪ-
ɧɵɟ) ɢ�ɜɪɟɦɟɧɧɵɟ (ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ). 

Ʉ� ɩɨɫɬɨɹɧɧɵɦ (ɫɬɚɰɢɨɧɚɪɧɵɦ) ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɦ� ɭɫɬɪɨɣɫɬɜɚɦ 
ɨɬɧɨɫɹɬɫɹ�ɩɥɚɬɮɨɪɦɵ�ɤɚɩɢɬɚɥɶɧɨɝɨ� ɬɢɩɚ. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɩɭɬɟɣ�ɨɧɢ�ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ: 

í�ɧɚ�ɛɨɤɨɜɵɟ (ɫɩɥɨɲɧɵɟ�ɢ�ɫɟɤɰɢɨɧɧɵɟ), ɫɨɨɪɭɠɚɟɦɵɟ�ɜɞɨɥɶ�ɠɟɥɟɡɧɨɞɨ-
ɪɨɠɧɵɯ�ɩɭɬɟɣ; 

í�ɨɫɬɪɨɜɧɵɟ, ɫɨɨɪɭɠɚɟɦɵɟ�ɦɟɠɞɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦɢ�ɩɭɬɹɦɢ; 
í�ɬɨɪɰɨɜɵɟ, ɫɨɨɪɭɠɚɟɦɵɟ�ɜ�ɬɭɩɢɤɚɯ; 
í�ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ�ɫɨɛɨɣ�ɫɨɱɟɬɚɧɢɟ�ɛɨɤɨɜɨɣ�ɢ�ɬɨɪɰɨ-

ɜɨɣ�ɩɥɚɬɮɨɪɦ. 
Ȼɨɤɨɜɚɹ� ɜɨɢɧɫɤɚɹ� ɩɥɚɬɮɨɪɦɚ� ɫɨɫɬɨɢɬ� ɢɡ� ɜɟɪɯɧɟɣ� ɩɥɨɳɚɞɤɢ� ɧɚ� ɜɵɫɨɬɟ 

1100–1200 ɫɦ� ɨɬ� ɝɨɥɨɜɤɢ� ɪɟɥɶɫɚ� ɫ� ɩɨɞɩɨɪɧɨɣ� ɫɬɟɧɤɨɣ� ɫɨ� ɫɬɨɪɨɧɵ� ɩɭɬɢ� ɢ 
ɫɴɟɡɞɨɜ�ɧɚ�ɱɚɫɬɶ�ɢɥɢ�ɧɚ�ɜɫɸ�ɞɥɢɧɭ�ɩɥɚɬɮɨɪɦɵ (ɪɢɫɭɧɨɤ 2). 

а) 
 
 
 
 
 
 
 
 

б) 
 
 
 
 

Ɋɢɫɭɧɨɤ 2 – Ȼɨɤɨɜɚɹ�ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ:  
а – ɩɥɚɧ; б – ɪɚɡɪɟɡ�Ⱥ�Ⱥ 

ȼɟɪɯɧɹɹ�ɩɥɨɳɚɞɤɚ�ɧɚ�ɜɫɺɦ�ɩɪɨɬɹɠɟɧɢɢ�ɩɥɚɬɮɨɪɦɵ�ɞɨɥɠɧɚ�ɢɦɟɬɶ�ɭɤɥɨɧ 
ɜ� ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ� ɨɬ� ɩɭɬɢ� ɫɬɨɪɨɧɭ� ɞɥɹ� ɫɬɨɤɚ� ɜɨɞɵ. ɉɨɜɟɪɯɧɨɫɬɶ� ɩɥɚɬ-
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ɮɨɪɦɵ� ɞɨɥɠɧɚ� ɢɦɟɬɶ� ɬɜɟɪɞɨɟ� ɩɨɤɪɵɬɢɟ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɪɚɫɱɟɬɧɨɣ� ɧɚ-
ɝɪɭɡɤɢ. Ɍɨɪɰɨɜɵɟ�ɱɚɫɬɢ�ɩɥɚɬɮɨɪɦɵ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɦɟɫɬɧɵɯ�ɭɫɥɨɜɢɣ�ɦɨ-
ɝɭɬ� ɡɚɤɚɧɱɢɜɚɬɶɫɹ� ɢɥɢ� ɩɨɞɩɨɪɧɵɦɢ� ɫɬɟɧɤɚɦɢ, ɢɥɢ� ɫɩɥɨɲɧɵɦɢ� ɫɴɟɡɞɚɦɢ. 
ɉɨɞɩɨɪɧɵɟ� ɫɬɟɧɤɢ� ɭɫɬɪɚɢɜɚɸɬɫɹ� ɢɡ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ� ɛɥɨɤɨɜ, ɛɟɬɨɧɚ� ɢɥɢ 
ɤɚɦɧɹ. Ȼɨɤɨɜɚɹ�ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ�ɭɫɬɪɚɢɜɚɟɬɫɹ�ɜ�ɜɢɞɟ�ɨɬɞɟɥɶɧɵɯ�ɫɟɤɰɢɣ, 
ɤɨɥɢɱɟɫɬɜɨ� ɤɨɬɨɪɵɯ�ɦɨɠɟɬ� ɛɵɬɶ� ɪɚɡɥɢɱɧɵɦ. Ʉɨɧɫɬɪɭɤɰɢɹ� ɨɬɞɟɥɶɧɵɯ� ɫɟɤ-
ɰɢɣ�ɚɧɚɥɨɝɢɱɧɚ�ɤɨɧɫɬɪɭɤɰɢɢ�ɛɨɤɨɜɨɣ�ɩɥɚɬɮɨɪɦɵ, ɭɫɬɪɚɢɜɚɟɦɨɣ�ɧɚ�ɩɨɥɧɭɸ 
ɞɥɢɧɭ�ɜɨɢɧɫɤɨɝɨ�ɩɨɟɡɞɚ. 

Ɍɨɪɰɨɜɚɹ� ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ� ɫɬɪɨɢɬɫɹ� ɭ� ɫɩɟɰɢɚɥɶɧɵɯ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭ-
ɡɨɱɧɵɯ�ɬɭɩɢɤɨɜ�ɢ�ɫɥɭɠɢɬ�ɞɥɹ�ɩɨɝɪɭɡɤɢ�ɫ�ɬɨɪɰɚ�ɧɚ�ɨɬɤɪɵɬɵɣ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɣ 
ɩɨɞɜɢɠɧɨɣ� ɫɨɫɬɚɜ�ɢ�ɜɵɝɪɭɡɤɢ� ɫ� ɧɟɝɨ� ɜɨɨɪɭɠɟɧɢɹ, ɜɨɟɧɧɨ�ɫɩɟɰɢɚɥɶɧɨɣ� ɬɟɯ-
ɧɢɤɢ�ɧɚ�ɝɭɫɟɧɢɱɧɨɦ�ɢ�ɤɨɥɟɫɧɨɦ�ɯɨɞɭ, ɚ�ɬɚɤɠɟ�ɞɥɢɧɧɨɦɟɪɧɵɯ�ɢ�ɞɥɢɧɧɨɛɚɡɧɵɯ 
ɨɛɪɚɡɰɨɜ�ɜɨɨɪɭɠɟɧɢɹ (ɪɢɫɭɧɨɤ 3). 

 
Ɋɢɫɭɧɨɤ 3 – Ɍɨɪɰɨɜɚɹ�ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ  

ɇɟɛɨɥɶɲɚɹ�ɡɚɬɪɚɬɚ�ɫɪɟɞɫɬɜ�ɧɚ�ɫɨɨɪɭɠɟɧɢɟ�ɬɨɪɰɨɜɨɣ�ɩɥɚɬɮɨɪɦɵ�ɜ�ɫɪɚɜ-
ɧɟɧɢɢ� ɫ� ɛɨɤɨɜɵɦɢ� ɹɜɥɹɟɬɫɹ� ɟɟ� ɫɭɳɟɫɬɜɟɧɧɵɦ� ɩɪɟɢɦɭɳɟɫɬɜɨɦ� ɩɟɪɟɞ� ɞɪɭ-
ɝɢɦɢ�ɬɢɩɚɦɢ�ɩɨɫɬɨɹɧɧɵɯ�ɩɥɚɬɮɨɪɦ. Ɂɚɬɪɭɞɧɟɧɢɟɦ�ɩɪɢ�ɩɨɝɪɭɡɤɟ�ɫ�ɬɨɪɰɨɜɨɣ 
ɩɥɚɬɮɨɪɦɵ� ɹɜɥɹɟɬɫɹ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɢɡɜɨɞɢɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ� ɦɚɧɟɜ-
ɪɨɜɭɸ�ɪɚɛɨɬɭ�ɩɨ�ɩɨɞɚɱɟ�ɢ� ɭɛɨɪɤɟ� ɝɪɭɩɩ�ɩɥɚɬɮɨɪɦ,  ɚ� ɬɚɤɠɟ�ɨɞɢɧ�ɦɚɪɲɪɭɬ 
ɡɚɟɡɞɚ�ɧɚ�ɜɫɸ�ɞɥɢɧɭ�ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ (ɜɨɢɧɫɤɨɝɨ�ɬɪɚɧɫɩɨɪɬɚ). 

Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ�ɩɪɟɞɫɬɚɜɥɹɟɬ�ɫɨɛɨɣ�ɫɨɜɦɟɳɟɧɢɟ 
ɛɨɤɨɜɨɣ�ɢ�ɬɨɪɰɨɜɨɣ�ɩɥɚɬɮɨɪɦ (ɪɢɫɭɧɨɤ 4).  

ɉɪɟɢɦɭɳɟɫɬɜɨɦ�ɬɚɤɨɝɨ�ɫɨɜɦɟɳɟɧɢɹ�ɹɜɥɹɟɬɫɹ�ɛɨɥɶɲɚɹ�ɤɨɦɩɚɤɬɧɨɫɬɶ�ɩɨ-
ɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɢ�ɭɞɨɛɫɬɜɨ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɣɫɤ.  

ɉɨɫɬɨɹɧɧɵɟ�ɜɨɢɧɫɤɢɟ�ɩɥɚɬɮɨɪɦɵ�ɭɞɨɛɧɵ�ɞɥɹ�ɩɨɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɜɨɨ-
ɪɭɠɟɧɢɹ�ɪɚɡɥɢɱɧɵɯ�ɪɨɞɨɜ�ɜɨɣɫɤ. Ɉɧɢ�ɩɨɫɬɨɹɧɧɨ�ɝɨɬɨɜɵ�ɞɥɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɨ�ɩɪɹɦɨɦɭ�ɧɚɡɧɚɱɟɧɢɸ, ɧɨ�ɧɚ�ɩɨɫɬɪɨɣɤɭ�ɬɚɤɢɯ�ɩɥɚɬɮɨɪɦ�ɬɪɟɛɭɟɬɫɹ� ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ�ɦɧɨɝɨ�ɜɪɟɦɟɧɢ, ɫɢɥ, ɡɧɚɱɢɬɟɥɶɧɵɯ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɧɚɥɢɱɢɟ� ɩɨɫɬɨɹɧɧɵɯ� ɜɨɢɧɫɤɢɯ� ɩɥɚɬɮɨɪɦ� ɞɟɦɚɫɤɢɪɭɟɬ� ɩɭɧɤɬɵ� ɩɨ-
ɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɜɨɣɫɤ. 

Ⱦɥɹ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) ɜɨɣɫɤ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ, ɝɞɟ�ɧɟɬ 
ɩɨɫɬɨɹɧɧɵɯ� ɜɨɢɧɫɤɢɯ� ɩɥɚɬɮɨɪɦ, ɩɪɢɦɟɧɹɸɬɫɹ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ� ɩɨɝɪɭ-
ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɟ� ɭɫɬɪɨɣɫɬɜɚ. Ʉ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɦ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɦ 
ɭɫɬɪɨɣɫɬɜɚɦ�ɨɬɧɨɫɹɬɫɹ ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ�ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɚɩɩɚɪɟɥɢ�ɨɛɪɚɡɰɚ 
1954 ɢ 1975 ɝɨɞɨɜ, ɚ�ɬɚɤɠɟ�ɩɥɚɬɮɨɪɦɵ�ɢ�ɚɩɩɚɪɟɥɢ�ɢɡ�ɪɟɥɶɫɨɜ�ɢ�ɲɩɚɥ. ɂ�ɬɟ, ɢ 
ɞɪɭɝɢɟ�ɦɨɝɭɬ�ɛɵɬɶ�ɫɨɛɪɚɧɵ�ɞɥɹ�ɩɨɝɪɭɡɤɢ�ɢ�ɜɵɝɪɭɡɤɢ�ɤɚɤ�ɫ�ɬɨɪɰɚ, ɬɚɤ�ɢ�ɫɛɨ-
ɤɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ.  
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а) 
 
 
 
 
 
 
 
 
 

б) 
 
 
 
 
 
 

Ɋɢɫɭɧɨɤ 4 – Ʉɨɦɛɢɧɢɪɨɜɚɧɧɚɹ�ɜɨɢɧɫɤɚɹ�ɩɥɚɬɮɨɪɦɚ: 
а – ɩɥɚɧ; б – ɪɚɡɪɟɡ�Ⱥ�Ⱥ 

ɋɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ� ɦɟɬɚɥɥɢɱɟɫɤɢɟ� ɚɩɩɚɪɟɥɢ �ɞɚɥɟɟ – ɋɊɆȺ) ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɵ� ɞɥɹ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) ɜɨɨɪɭɠɟɧɢɹ, ɜɨɟɧɧɨɣ�ɢ� ɫɩɟɰɢɚɥɶɧɨɣ�ɬɟɯɧɢɤɢ 
ɜɟɫɨɦ�ɞɨ 60 ɬ�ɢɥɢ�ɫ�ɧɚɝɪɭɡɤɨɣ�ɧɚ�ɨɫɶ�ɞɨ 20 ɬ (ɪɢɫɭɧɨɤ 5).  

а) 

 
б) 

 
Ɋɢɫɭɧɨɤ 5 í�Ɉɛɳɢɣ�ɜɢɞ�ɬɨɪɰɨɜɨɣ (а) ɢ�ɛɨɤɨɜɨɣ (б) ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɯ�ɦɟɬɚɥɥɢɱɟɫɤɢɯ 

ɚɩɩɚɪɟɥɟɣ 
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ȿɞɢɧɢɰɟɣ�ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ�ɚɩɩɚɪɟɥɢ�ɹɜɥɹɟɬɫɹ�ɫɟɤɰɢɹ. Ɍɨɪɰɨɜɚɹ�ɚɩɩɚɪɟɥɶ 
ɫɨɫɬɨɢɬ�ɢɡ�ɨɞɧɨɣ�ɫɟɤɰɢɢ, ɛɨɤɨɜɚɹ – ɢɡ�ɱɟɬɵɪɟɯ�ɢ�ɛɨɥɟɟ�ɫɟɤɰɢɣ�ɜ�ɡɚɜɢɫɢɦɨ-
ɫɬɢ� ɨɬ� ɞɥɢɧɵ� ɮɪɨɧɬɚ� ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ). Ʉɚɠɞɚɹ� ɫɟɤɰɢɹ� ɫɨɫɬɨɢɬ� ɢɡ� ɨɬ-
ɞɟɥɶɧɵɯ� ɦɟɬɚɥɥɢɱɟɫɤɢɯ� ɷɥɟɦɟɧɬɨɜ� ɫɜɚɪɧɨɣ� ɤɨɧɫɬɪɭɤɰɢɢ – ɫɛɨɪɨɱɧɵɯ 
ɟɞɢɧɢɰ� ɢ�ɞɟɬɚɥɟɣ. ɋɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɟ�ɩɥɚɬɮɨɪɦɵ�ɢ� ɚɩɩɚɪɟɥɢ�ɢɡ� ɪɟɥɶɫɨɜ�ɢ 
ɲɩɚɥ ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ�ɮɪɨɧɬɚ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ� ɜ� ɪɚɡ-
ɥɢɱɧɨɦ�ɫɨɱɟɬɚɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɲɩɚɥ�ɜɞɨɥɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ�ɢɥɢ�ɩɨɞ 
ɭɝɥɨɦ 30° (ɪɢɫɭɧɨɤ 6). 

 
Ɋɢɫɭɧɨɤ 6 – Ȼɨɤɨɜɚɹ�ɩɥɚɬɮɨɪɦɚ�ɞɥɢɧɨɣ�ɜ�ɬɪɢ�ɲɩɚɥɵ�ɫ�ɨɞɧɢɦ�ɫɩɥɨɲɧɵɦ�ɫɴɟɡɞɨɦ 

ɜɞɨɥɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɭɬɢ 
Ⱦɥɹ�ɫɛɨɪɤɢ�ɩɥɚɬɮɨɪɦ�ɢ�ɚɩɩɚɪɟɥɟɣ�ɢɡ�ɪɟɥɶɫɨɜ�ɢ�ɲɩɚɥ�ɤɨɦɚɧɞɨɣ�ɜ�ɫɨɫɬɚɜɟ 

25–30 ɱɟɥɨɜɟɤ�ɧɟɨɛɯɨɞɢɦɨ�ɨɬ 2,5 ɞɨ 5 ɱɚɫɨɜ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɬɢɩɚ�ɭɫɬɚɧɚɜ-
ɥɢɜɚɟɦɨɣ�ɩɥɚɬɮɨɪɦɵ�ɢɥɢ�ɚɩɩɚɪɟɥɢ. ȼɫɟ�ɦɚɬɟɪɢɚɥɵ�ɢ�ɢɧɫɬɪɭɦɟɧɬɵ�ɞɥɹ�ɭɫ-
ɬɚɧɨɜɤɢ�ɋɊɆȺ, ɩɥɚɬɮɨɪɦ�ɢ�ɚɩɩɚɪɟɥɟɣ�ɢɡ�ɪɟɥɶɫɨɜ�ɢ�ɲɩɚɥ�ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ 
ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɨɣ, ɫɛɨɪɤɚ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɫɢɥɚɦɢ�ɜɨɣɫɤ�ɫ�ɭɱɚɫɬɢɟɦ�ɫɩɟɰɢɚɥɢ-
ɫɬɨɜ�ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. 

Ʉ�ɨɫɧɨɜɧɵɦ�ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ�ɤ�ɜɨɢɧɫɤɢɦ�ɩɟɪɟɜɨɡɤɚɦ, ɨɬɧɨ-
ɫɹɬɫɹ�ɜɵɩɨɥɧɟɧɢɟ�ɩɟɪɟɜɨɡɨɤ�ɜ�ɭɫɬɚɧɨɜɥɟɧɧɵɟ�ɫɪɨɤɢ, ɫɤɪɵɬɧɨɫɬɶ�ɢ�ɛɟɡɨɩɚɫ-
ɧɨɫɬɶ�ɩɟɪɟɜɨɡɨɤ, ɩɨɫɬɨɹɧɧɚɹ�ɝɨɬɨɜɧɨɫɬɶ�ɜɨɢɧɫɤɢɯ�ɱɚɫɬɟɣ�ɤ�ɩɟɪɟɜɨɡɤɚɦ.  

Ɋɚɛɨɬɵ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɩɨɞɝɨɬɨɜɤɨɣ�ɫɬɚɧɰɢɣ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, ɜɵɩɨɥɧɹ-
ɸɬɫɹ� ɜɨɢɧɫɤɢɦɢ� ɱɚɫɬɹɦɢ� ɢ� ɨɪɝɚɧɢɡɚɰɢɹɦɢ� ɠɟɥɟɡɧɨɣ� ɞɨɪɨɝɢ. ɉɨɞɝɨɬɨɜɤɚ 
ɫɬɚɧɰɢɣ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ� ɜɤɥɸɱɚɟɬ�ɩɪɨɜɟɞɟɧɢɟ�ɪɟɤɨɝɧɨɫɰɢɪɨɜɤɢ, ɩɨɞɝɨ-
ɬɨɜɤɭ�ɉȼɆ, ɪɚɣɨɧɨɜ�ɨɠɢɞɚɧɢɹ (ɫɛɨɪɚ), ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɞɨɪɨɝ, ɭɤɪɵɬɢɣ�ɞɥɹ 
ɥɢɱɧɨɝɨ�ɫɨɫɬɚɜɚ�ɩɟɪɟɜɨɡɢɦɵɯ�ɜɨɣɫɤ; ɨɛɟɫɩɟɱɟɧɢɟ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɩɨɝɪɭ-
ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɦɢ�ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ, ɦɚɬɟɪɢɚɥɚɦɢ. 

Ɋɟɤɨɝɧɨɫɰɢɪɨɜɤɚ�ɫɬɚɧɰɢɣ�ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ, ɪɚɣɨɧɨɜ�ɨɠɢɞɚɧɢɹ (ɫɛɨɪɚ) 
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɤɨɦɚɧɞɨɜɚɧɢɟɦ� ɩɟɪɟɜɨɡɢɦɨɣ� ɜɨɢɧɫɤɨɣ� ɱɚɫɬɢ. ȼ� ɯɨɞɟ� ɪɟɤɨɝ-
ɧɨɫɰɢɪɨɜɤɢ�ɭɬɨɱɧɹɸɬɫɹ�ɜɨɩɪɨɫɵ�ɨɪɝɚɧɢɡɚɰɢɢ�ɩɪɨɬɢɜɨɜɨɡɞɭɲɧɨɣ�ɨɛɨɪɨɧɵ, 
ɪɚɞɢɚɰɢɨɧɧɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɡɚɳɢɬɵ, ɦɚɫɤɢɪɨɜɤɢ, ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ� ɨɛɴɟɦ�ɪɚɛɨɬ�ɢɧɠɟɧɟɪɧɨɝɨ� ɨɛɨɪɭɞɨɜɚɧɢɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ�ɢ 
ɪɚɣɨɧɨɜ� ɨɠɢɞɚɧɢɹ (ɫɛɨɪɚ), ɩɨɞɝɨɬɨɜɤɢ� ɩɭɬɟɣ� ɩɨɞɯɨɞɚ� ɤ� ɦɟɫɬɚɦ� ɩɨɝɪɭɡɤɢ-
ɜɵɝɪɭɡɤɢ� ɢ� ɫɪɨɤɢ� ɢɯ� ɜɵɩɨɥɧɟɧɢɹ, ɨɪɝɚɧɢɡɚɰɢɹ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɢ� ɬɵɥɨɜɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɦɟɧɞɚɧɬɫɤɨɣ� ɫɥɭɠɛɵ, ɪɟɲɚɸɬɫɹ� ɜɨɩɪɨɫɵ� ɨɪɝɚɧɢɡɚɰɢɢ 
ɭɩɪɚɜɥɟɧɢɹ�ɢ�ɩɨɞɞɟɪɠɚɧɢɹ�ɫɜɹɡɢ�ɩɪɢ�ɜɵɞɜɢɠɟɧɢɢ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɢ�ɜ�ɯɨɞɟ�ɟɟ 
ɜɵɩɨɥɧɟɧɢɹ [4]. 
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ɉɪɢ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɬɢɩ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɵɯ� ɩɨɝɪɭɡɨɱɧɨ-
ɜɵɝɪɭɡɨɱɧɵɯ� ɭɫɬɪɨɣɫɬɜ, ɤɨɬɨɪɵɟ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɭɫɬɚɧɨɜɥɟɧɵ� ɧɚ� ɫɬɚɧɰɢɢ. 
Ɍɢɩ� ɫɛɨɪɧɨ�ɪɚɡɛɨɪɧɨɝɨ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ� ɭɫɬɪɨɣɫɬɜɚ� ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜ�ɤɚɠɞɨɦ�ɤɨɧɤɪɟɬɧɨɦ�ɫɥɭɱɚɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɢɞɚ�ɜɨɟɧɧɨɣ�ɬɟɯɧɢɤɢ, ɨɛɴɟ-
ɦɚ�ɢ�ɭɫɥɨɜɢɣ�ɩɪɟɞɫɬɨɹɳɟɣ�ɩɨɝɪɭɡɤɢ�ɢɥɢ�ɜɵɝɪɭɡɤɢ.  

ɉɨɪɹɞɨɤ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫɬɪɭɤɬɭɪɧɵɯ� ɩɨɞɪɚɡɞɟɥɟɧɢɣ� Ȼɟɥɨɪɭɫɫɤɨɣ� ɠɟ-
ɥɟɡɧɨɣ�ɞɨɪɨɝɢ�ɢ�Ɇɢɧɢɫɬɟɪɫɬɜɚ�ɨɛɨɪɨɧɵ�ɩɪɢ� ɨɪɝɚɧɢɡɚɰɢɢ�ɜɨɢɧɫɤɢɯ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɵɯ� ɩɟɪɟɜɨɡɨɤ, ɫɨɞɟɪɠɚɧɢɢ� ɢ� ɨɛɫɥɭɠɢɜɚɧɢɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ 
ɩɨɞɴɟɡɞɧɵɯ� ɩɭɬɟɣ� ɨɛɴɟɤɬɨɜ�Ɇɢɧɢɫɬɟɪɫɬɜɚ� ɨɛɨɪɨɧɵ� ɤɚɤ� ɜ�ɦɢɪɧɨɟ, ɬɚɤ� ɢ� ɜ 
ɜɨɟɧɧɨɟ� ɜɪɟɦɹ� ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ� ɍɫɬɚɜɨɦ� ɜɨɢɧɫɤɢɯ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɩɟ-
ɪɟɜɨɡɨɤ. Ɋɚɡɦɟɳɟɧɢɟ�ɢ� ɤɪɟɩɥɟɧɢɟ� ɧɚ�ɨɬɤɪɵɬɨɦ�ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ� ɜɨɨɪɭ-
ɠɟɧɢɹ� ɢ� ɜɨɟɧɧɨɣ� ɬɟɯɧɢɤɢ, ɩɟɪɟɜɨɡɢɦɵɯ� ɜ� ɜɨɢɧɫɤɢɯ� ɷɲɟɥɨɧɚɯ� ɢ� ɜɨɢɧɫɤɨɦ 
ɬɪɚɧɫɩɨɪɬɟ, ɩɪɨɢɡɜɨɞɹɬɫɹ� ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɬɪɟɛɨɜɚɧɢɹɦɢ� ɉɪɢɤɚɡɚ� Ɇɢɧɢ-
ɫɬɪɚ�ɨɛɨɪɨɧɵ�Ɋɟɫɩɭɛɥɢɤɢ�Ȼɟɥɚɪɭɫɶ�ɨɬ 14.06.2004 ɝ. ʋ 20 «Ɉɛ�ɭɬɜɟɪɠɞɟɧɢɢ 
ɂɧɫɬɪɭɤɰɢɢ� ɨ� ɩɨɪɹɞɤɟ� ɪɚɡɦɟɳɟɧɢɹ� ɢ� ɡɚɤɪɟɩɥɟɧɢɹ� ɜɨɨɪɭɠɟɧɢɹ� ɢ� ɜɨɟɧɧɨɣ 
ɬɟɯɧɢɤɢ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ�ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɜ� ɫɨɫɬɚɜɟ 
ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨɧɨɜ� ɢ�ɬɪɚɧɫɩɨɪɬɨɜ». Ɋɚɡɦɟɳɟɧɢɟ�ɢ�ɤɪɟɩɥɟɧɢɟ�ɝɪɭɡɨɜ�ɜɨɟɧ-
ɧɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɜ�ɨɫɬɚɥɶɧɵɯ�ɫɥɭɱɚɹɯ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɬɪɟɛɨ-
ɜɚɧɢɹɦɢ�ɪɭɤɨɜɨɞɹɳɢɯ�ɞɨɤɭɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ 
ɞɨɪɨɝɟ. 

Ɍɟɯɧɢɤɚ, ɫɩɨɫɨɛ� ɪɚɡɦɟɳɟɧɢɹ� ɢ� ɡɚɤɪɟɩɥɟɧɢɹ� ɤɨɬɨɪɨɣ� ɧɟ� ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɂɧɫɬɪɭɤɰɢɟɣ�ɨ� ɩɨɪɹɞɤɟ�ɪɚɡɦɟɳɟɧɢɹ�ɢ� ɡɚɤɪɟɩɥɟɧɢɹ� ɜɨɨɪɭɠɟɧɢɹ�ɢ� ɜɨɟɧɧɨɣ 
ɬɟɯɧɢɤɢ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ�ɞɥɹ� ɩɟɪɟɜɨɡɤɢ� ɜ� ɫɨɫɬɚɜɟ 
ɜɨɢɧɫɤɢɯ� ɷɲɟɥɨɧɨɜ� ɢ� ɬɪɚɧɫɩɨɪɬɨɜ� ɢ� Ɍɟɯɧɢɱɟɫɤɢɦɢ� ɭɫɥɨɜɢɹɦɢ� ɩɨɝɪɭɡɤɢ� ɢ 
ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ, ɩɟɪɟɜɨɡɢɬɫɹ�ɩɨ�ɱɟɪɬɟɠɚɦ�ɪɚɡɦɟɳɟɧɢɹ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɚ, 
ɜɵɩɨɥɧɟɧɧɵɦ�ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɬɪɟɛɨɜɚɧɢɹɦɢ�Ɍɟɯɧɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ�ɩɨɝɪɭɡ-
ɤɢ�ɢ�ɤɪɟɩɥɟɧɢɹ�ɝɪɭɡɨɜ�ɢ�ɂɧɫɬɪɭɤɰɢɢ�ɩɨ�ɩɟɪɟɜɨɡɤɟ�ɧɟɝɚɛɚɪɢɬɧɵɯ�ɢ�ɬɹɠɟɥɨ-
ɜɟɫɧɵɯ� ɝɪɭɡɨɜ� ɧɚ� ɠɟɥɟɡɧɵɯ� ɞɨɪɨɝɚɯ� ɝɨɫɭɞɚɪɫɬɜ – ɭɱɚɫɬɧɢɤɨɜ� ɋɇȽ, 
Ʌɚɬɜɢɣɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ, Ʌɢɬɨɜɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ, ɗɫɬɨɧɫɤɨɣ�Ɋɟɫɩɭɛɥɢɤɢ. 

Ʉɨɥɢɱɟɫɬɜɨ�ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨɧɨɜ (ɜɨɢɧɫɤɢɯ�ɬɪɚɧɫɩɨɪɬɨɜ), ɤɨɬɨɪɨɟ�ɦɨɠɟɬ 
ɛɵɬɶ�ɩɨɝɪɭɠɟɧɨ�ɢɥɢ�ɜɵɝɪɭɠɟɧɨ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɬɟɱɟɧɢɟ�ɫɭ-
ɬɨɤ, ɧɚɡɵɜɚɟɬɫɹ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɫɬɚɧɰɢɢ. ɉɨɝɪɭ-
ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɫɬɚɧɰɢɢ� ɨɩɪɟɞɟɥɹɟɬɫɹ� ɤɚɤ� ɫɭɦɦɚ� ɩɨɝɪɭ-
ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɝɪɭɡɨɜɵɯ�ɦɟɫɬ�ɧɚ�ɫɬɚɧɰɢɢ. 

Ɋɚɫɱɟɬ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɚ�ɠɟɥɟɡ-
ɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɞɥɹ� ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) ɜɨɢɧɫɤɢɯ� ɝɪɭɡɨɜ� ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

,
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ɝɞɟ�Ɍɩ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɜɪɟɦɟɧɢ� ɩɨɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ; Ʉ�í� ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɟɩɨɥɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɦɟɫɬɚ�ɢɡ�ɡɚ�ɪɚɡɥɢɱɢɹ�ɧɨɪɦ�ɧɚ�ɩɨɝɪɭɡɤɭ�ɜɵɝɪɭɡɤɭ�ɢ 
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ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ� ɩɪɢɛɵɬɢɹ�ɨɬɩɪɚɜɥɟɧɢɹ� ɩɨɟɡɞɨɜ (ɩɪɢɧɢɦɚɟɬɫɹ 0,75í0,80);     
а – ɱɢɫɥɨ� ɩɨɞɚɱ� ɜ� ɫɨɫɬɚɜɟ� ɨɞɧɨɝɨ� ɩɨɟɡɞɚ; b – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɭɜɟɥɢɱɟɧɢɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɩɨɝɪɭɡɤɭ (ɜɵɝɪɭɡɤɭ) ɢɡ�ɡɚ�ɩɨɞɚɱɢ�ɩɨ�ɱɚɫɬɹɦ (ɩɪɢ а = 1 
b = 1, ɩɪɢ а = 2 b = 1,2, ɩɪɢ а = 3 b = 1,3); t1 – ɜɪɟɦɹ�ɧɚ�ɩɨɞɚɱɭ�ɫɨɫɬɚɜɚ�ɧɚ�ɩɭɬɶ 
ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɦɢɧ; t2 – ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɩɨɞɚɱɟɣ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɢ 
ɧɚɱɚɥɨɦ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ), ɦɢɧ; t3 – ɜɪɟɦɹ�ɧɚ�ɩɨɝɪɭɡɤɭ (ɜɵɝɪɭɡɤɭ), ɦɢɧ; t4 – 
ɢɧɬɟɪɜɚɥ�ɦɟɠɞɭ�ɨɤɨɧɱɚɧɢɟɦ�ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) ɢ�ɭɛɨɪɤɨɣ (ɨɬɩɪɚɜɥɟɧɢɟɦ) 
ɫɨɫɬɚɜɚ, ɦɢɧ; t5 – ɜɪɟɦɹ�ɧɚ�ɭɛɨɪɤɭ (ɨɬɩɪɚɜɥɟɧɢɟ) ɫɨɫɬɚɜɚ�ɩɨɫɥɟ�ɩɨɝɪɭɡɤɢ (ɜɵ-
ɝɪɭɡɤɢ), ɦɢɧ. 

Ɉɫɧɨɜɧɵɦɢ�ɷɥɟɦɟɧɬɚɦɢ�ɮɨɪɦɭɥɵ�ɪɚɫɱɟɬɚ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɫɩɨ-
ɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɹɜɥɹɸɬɫɹ� ɜɪɟɦɟɧ-
ɧɵɟ�ɩɨɤɚɡɚɬɟɥɢ� ɜɵɩɨɥɧɟɧɢɹ� ɜɫɟɝɨ� ɰɢɤɥɚ�ɩɨɝɪɭɡɤɢ� ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ� ɢɥɢ 
ɬɪɚɧɫɩɨɪɬɚ. Ɂɧɚɱɟɧɢɹ� ɷɬɢɯ� ɩɚɪɚɦɟɬɪɨɜ� ɨɩɪɟɞɟɥɹɸɬ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱ-
ɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɦɟɫɬɚ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ, ɚ�ɜ�ɰɟɥɨɦ�ɢ 
ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ. 

ɂɫɯɨɞɧɵɦɢ�ɞɚɧɧɵɦɢ�ɞɥɹ� ɪɚɫɱɟɬɚ� ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ� ɧɚ�ɩɟɪɟɜɨɡɤɭ 
ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ, ɹɜɥɹɸɬɫɹ: 

1) ɦɚɪɲɪɭɬ� ɩɟɪɟɜɨɡɤɢ (ɫɬɚɧɰɢɹ� ɩɨɝɪɭɡɤɢ, ɫɬɚɧɰɢɹ� ɜɵɝɪɭɡɤɢ, ɦɚɪɲɪɭɬ 
ɫɥɟɞɨɜɚɧɢɹ� ɜɨɢɧɫɤɨɝɨ� ɩɨɟɡɞɚ� ɩɨ� ɭɱɚɫɬɤɚɦ� ɫɨɝɥɚɫɧɨ� ɩɥɚɧɭ� ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɩɨɟɡɞɨɜ); 

2) ɤɨɥɢɱɟɫɬɜɨ�ɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɩɟɪɟɜɨɡɢɦɨɝɨ�ȼȼɋɌ (ɤɨɥɟɫɧɵɟ�ɢɥɢ�ɝɭɫɟ-
ɧɢɱɧɵɟ�ɦɚɲɢɧɵ, ɦɚɫɫɵ, ɪɚɡɦɟɪɵ, ɧɚɥɢɱɢɟ�ɭ�ȼȼɋɌ�ɩɨɜɨɪɨɬɧɵɯ�ɱɚɫɬɟɣ, ɭɡ-
ɥɨɜ�ɢ�ɚɝɪɟɝɚɬɨɜ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ�ɜɵɩɨɥɧɟɧɢɹ�ɤɪɚɧɨɜɵɯ�ɪɚɛɨɬ); 

3) ɫɩɨɫɨɛɵ�ɤɪɟɩɥɟɧɢɹ�ȼȼɋɌ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ�ɩɨɞɜɢɠɧɨɦ�ɫɨɫɬɚɜɟ; 
4) ɧɚɥɢɱɢɟ�ɜ�ɫɨɫɬɚɜɟ�ɷɲɟɥɨɧɚ�ɜɡɪɵɜɱɚɬɵɯ�ɦɚɬɟɪɢɚɥɨɜ; 
5) ɮɚɤɬɢɱɟɫɤɨɟ� ɤɨɥɢɱɟɫɬɜɨ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɧɟ-

ɨɛɯɨɞɢɦɨɝɨ�ɞɥɹ�ɩɟɪɟɜɨɡɤɢ; 
6) ɞɥɢɧɚ�ɜɨɢɧɫɤɨɝɨ�ɩɨɟɡɞɚ (ɜ�ɭɫɥɨɜɧɵɯ�ɜɚɝɨɧɚɯ); 
7) ɬɟɯɧɢɱɟɫɤɢɟ� ɜɨɡɦɨɠɧɨɫɬɢ� ɫɬɚɧɰɢɢ� ɩɨɝɪɭɡɤɢ (ɜɵɝɪɭɡɤɢ) (ɬɢɩ� ɩɨɝɪɭ-

ɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɩɥɚɬɮɨɪɦɵ, ɜɦɟɫɬɢɦɨɫɬɶ� ɩɨɝɪɭɡɨɱɧɨɝɨ (ɜɵɝɪɭɡɨɱɧɨɝɨ) 
ɩɭɬɢ (ɜ�ɭɫɥɨɜɧɵɯ�ɜɚɝɨɧɚɯ), ɪɚɫɫɬɨɹɧɢɟ�ɩɨɞɚɱɢ (ɭɛɨɪɤɢ) ɜɚɝɨɧɨɜ, ɤɨɥɢɱɟɫɬɜɨ 
ɬɨɱɟɤ�ɡɚɟɡɞɚ (ɫɴɟɡɞɚ) ȼȼɋɌ) [5].  

Ɉɝɪɚɧɢɱɢɜɚɸɳɢɦ�ɷɥɟɦɟɧɬɨɦ�ɜ�ɬɟɯɧɨɥɨɝɢɢ�ɩɟɪɟɜɨɡɤɢ�ɜɨɨɪɭɠɟɧɢɹ, ɜɨɟɧ-
ɧɨɣ�ɢ�ɫɩɟɰɢɚɥɶɧɨɣ�ɬɟɯɧɢɤɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ�ɬɪɚɧɫɩɨɪɬɨɦ�ɨɫɬɚɟɬɫɹ�ɢɯ�ɩɨ-
ɝɪɭɡɤɚ (ɜɵɝɪɭɡɤɚ) ɧɚ (ɫ) ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɧɚ�ɠɟɥɟɡɧɨ-
ɞɨɪɨɠɧɵɯ� ɩɭɬɹɯ� ɨɛɳɟɝɨ� ɢ� ɧɟɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ. ɉɪɨɰɟɫɫ� ɩɨɝɪɭɡɤɢ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɹɜɥɹɟɬɫɹ�ɦɚɤɫɢɦɚɥɶɧɨ�ɬɪɭɞɨɟɦɤɢɦ�ɢ�ɬɪɟɛɭɟɬ�ɛɨɥɶɲɢɯ�ɜɪɟɦɟɧɧɵɯ 
ɡɚɬɪɚɬ. 

ȼɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ�ɩɨɝɪɭɡɤɭ� ɜɨɢɧɫɤɨɝɨ� ɷɲɟɥɨɧɚ, ɹɜɥɹɟɬɫɹ� ɫɭɦɦɚɪ-
ɧɨɣ� ɜɟɥɢɱɢɧɨɣ� ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ� ɧɚ� ɩɪɨɜɟɞɟɧɢɟ� ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ� ɪɚɡɦɟɳɟɧɢɟ� ɢ� ɡɚɤɪɟɩɥɟɧɢɟ� ȼȼɋɌ� ɧɚ� ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɨɞɜɢɠɧɨɦ� ɫɨɫɬɚɜɟ, ɦɚɧɟɜɪɨɜɭɸ� ɪɚɛɨɬɭ, ɡɚɤɥɸɱɢɬɟɥɶɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɢ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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Ɍɩ = tɩɨɞbg + tɧɨɪɦ + a(2t1 + t2) + tɩɪɢɟɦd + t3 + tɮɨɪɦkc + t4, 
ɝɞɟ tɩɨɞ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ�ɧɚ�ɜɵɩɨɥɧɟɧɢɟ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɦɟɪɨɩɪɢɹ-
ɬɢɣ (ɨɫɦɨɬɪ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ, ɨɬɤɪɵɬɢɟ�ɛɨɪɬɨɜ, ɢɧɫɬɪɭɤɬɚɠ�ɥɢɱɧɨɝɨ�ɫɨ-
ɫɬɚɜɚ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ� ɤɪɟɩɟɠɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ� ɢ� ɦɨɫɬɤɨɜ, ɩɨɞɝɨɬɨɜɤɚ� ɢ� ɪɚɫ-
ɫɪɟɞɨɬɨɱɟɧɢɟ�ȼȼɋɌ), ɩɪɢɧɢɦɚɟɬɫɹ�ɪɚɜɧɵɦ 60 ɦɢɧ, ɧɨ�ɦɨɠɟɬ�ɭɦɟɧɶɲɚɬɶɫɹ 
ɩɪɢ� ɜɵɩɨɥɧɟɧɢɢ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ� ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ; b –  ɤɨ-
ɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ� ɭɜɟɥɢɱɟɧɢɟ� ɜɪɟɦɟɧɢ� ɧɚ� ɜɵɩɨɥɧɟɧɢɟ� ɩɨɞɝɨɬɨɜɢ-
ɬɟɥɶɧɵɯ�ɦɟɪɨɩɪɢɹɬɢɣ�ɜ�ɫɥɭɱɚɟ�ɩɨɞɚɱɢ�ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ�ɩɨɞ�ɩɨɝɪɭɡɤɭ�ɩɨ 
ɱɚɫɬɹɦ (ɟɫɥɢ  a = 1, ɬɨ b = 1; ɟɫɥɢ a = 2, ɬɨ b = 1,5; ɟɫɥɢ a = 3, ɬɨ b = 2,  a = 4, 
ɬɨ b = 2,5  ɢ�ɬ. ɞ., а – ɱɢɫɥɨ�ɩɨɞɚɱ); g – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɭɜɟɥɢ-
ɱɟɧɢɟ�ɜɪɟɦɟɧɢ�ɧɚ�ɨɱɢɫɬɤɭ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ�ɨɬ�ɫɧɟɝɚ 
ɢ� ɩɨɫɵɩɤɭ� ɟɝɨ� ɩɟɫɤɨɦ (ɩɪɢɧɢɦɚɟɬɫɹ� ɜ� ɡɢɦɧɢɯ� ɭɫɥɨɜɢɹɯ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɨɛɢɥɶɧɨɫɬɢ�ɫɧɟɝɨɩɚɞɚ�ɨɬ 1,5 ɞɨ 2,0); tɧɨɪɦ – ɧɨɪɦɚ�ɜɪɟɦɟɧɢ�ɧɚ�ɪɚɡɦɟɳɟɧɢɟ�ɢ 
ɤɪɟɩɥɟɧɢɟ� ȼȼɋɌ� ɜɨɢɧɫɤɨɝɨ� ɷɲɟɥɨɧɚ� ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɦ� ɩɨɞɜɢɠɧɨɦ� ɫɨ-
ɫɬɚɜɟ; a – ɱɢɫɥɨ�ɩɨɞɚɱ�ɩɪɢ�ɩɨɝɪɭɡɤɟ�ɜɨɢɧɫɤɨɝɨ�ɷɲɟɥɨɧɚ, ɡɚɜɢɫɢɬ�ɨɬ�ɜɦɟɫɬɢ-
ɦɨɫɬɢ�ɩɨɝɪɭɡɨɱɧɨɝɨ�ɩɭɬɢ�ɢ�ɞɥɢɧɵ�ɫɨɫɬɚɜɚ�ɷɲɟɥɨɧɚ; t1 – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ 
ɧɚ�ɩɨɞɚɱɭ (ɭɛɨɪɤɭ) ɜɚɝɨɧɨɜ�ɤ�ɦɟɫɬɭ (ɫ�ɦɟɫɬɚ) ɩɨɝɪɭɡɤɢ (ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɡɚɜɢ-
ɫɢɦɨɫɬɢ�ɨɬ�ɪɚɫɫɬɨɹɧɢɹ�ɩɨɞɚɱɢ (ɭɛɨɪɤɢ) ɜɚɝɨɧɨɜ. ɉɪɢ�ɪɚɫɫɬɨɹɧɢɢ�ɞɨ 1 ɤɦ – 
30 ɦɢɧ, ɞɨ 5 ɤɦ – 45 ɦɢɧ, ɞɨ 10 ɤɦ – 60 ɦɢɧ, ɞɨ 20 ɤɦ – 75 ɦɢɧ); t2 – ɜɪɟɦɹ, 
ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ� ɡɚɤɪɟɩɥɟɧɢɟ� ɜɚɝɨɧɨɜ� ɢ� ɨɬɰɟɩɤɭ� ɥɨɤɨɦɨɬɢɜɚ (ɩɪɢɧɢɦɚɟɬɫɹ 
ɞɨ 15 ɦɢɧ); tɩɪɢɟɦ – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ�ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɜɟɪɤɢ�ɩɪɚɜɢɥɶɧɨ-
ɫɬɢ� ɪɚɡɦɟɳɟɧɢɹ� ɢ� ɤɪɟɩɥɟɧɢɹ� ȼȼɋɌ� ɫɩɟɰɢɚɥɢɫɬɚɦɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ (ɩɪɢɧɢɦɚɟɬɫɹ�ɢɡ�ɪɚɫɱɟɬɚ 2 ɦɢɧ�ɧɚ 1 ɝɪɭɡɨɜɨɣ�ɜɚɝɨɧ); d – ɤɨɷɮ-
ɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ� ɭɜɟɥɢɱɟɧɢɟ� ɜɪɟɦɟɧɢ�ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɩɪɨɜɟɪɤɢ� ɩɪɚ-
ɜɢɥɶɧɨɫɬɢ� ɪɚɡɦɟɳɟɧɢɹ� ɢ� ɤɪɟɩɥɟɧɢɹ� ȼȼɋɌ� ɩɪɢ� ɧɚɥɢɱɢɢ� ɧɟɝɚɛɚɪɢɬɧɵɯ� ɢ 
ɞɥɢɧɧɨɦɟɪɧɵɯ� ɟɞɢɧɢɰ� ȼȼɋɌ, ɚ� ɬɚɤɠɟ� ɧɚɥɢɱɢɟ� ɭ� ɧɢɯ� ɩɨɜɨɪɨɬɧɵɯ� ɱɚɫɬɟɣ, 
ɭɡɥɨɜ�ɢ�ɚɝɪɟɝɚɬɨɜ (ɩɪɢɧɢɦɚɟɬɫɹ 1,2 ɩɪɢ�ɧɚɥɢɱɢɢ�ɭɤɚɡɚɧɧɵɯ�ɟɞɢɧɢɰ�ȼȼɋɌ); 
t3 – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ� ɩɪɨɜɟɞɟɧɢɟ� ɢɧɫɬɪɭɤɬɚɠɚ� ɥɢɱɧɨɝɨ� ɫɨɫɬɚɜɚ� ɩɨɞ-
ɪɚɡɞɟɥɟɧɢɣ�ɢ�ɩɨɫɚɞɤɭ�ɟɝɨ�ɜ�ɜɚɝɨɧɵ (ɩɪɢɧɢɦɚɟɬɫɹ 20 ɦɢɧ); tɮɨɪɦ –  ɜɪɟɦɹ,  ɧɟ-
ɨɛɯɨɞɢɦɨɟ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɜɨɢɧɫɤɨɝɨ� ɩɨɟɡɞɚ (ɡɚɤɪɟɩɥɟɧɢɟ� ɢ� ɨɝɪɚɠɞɟɧɢɟ 
ɫɨɫɬɚɜɚ, ɡɚɪɹɞɤɭ� ɬɨɪɦɨɡɧɨɣ�ɦɚɝɢɫɬɪɚɥɢ� ɫɨɫɬɚɜɚ�ɜɨɡɞɭɯɨɦ, ɨɩɪɨɛɨɜɚɧɢɟ� ɬɨɪ-
ɦɨɡɨɜ, ɤɨɦɦɟɪɱɟɫɤɢɣ� ɨɫɦɨɬɪ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɨɞɜɢɠɧɨɝɨ� ɫɨɫɬɚɜɚ, ɦɚ-
ɧɟɜɪɨɜɵɟ� ɪɚɛɨɬɵ) (ɩɪɢɧɢɦɚɟɬɫɹ 60 ɦɢɧ); k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɩɪɨɩɭɫɤɚ (ɨɛɪɚɛɨɬɤɢ) ɩɚɫɫɚɠɢɪɫɤɢɯ� ɩɨɟɡɞɨɜ�ɧɚ� ɫɬɚɧɰɢɢ�ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ� ɜɨɢɧɫɤɨɝɨ� ɩɨɟɡɞɚ (ɩɪɢɧɢɦɚɟɬɫɹ 1,2); с – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢ-
ɬɵɜɚɸɳɢɣ�ɭɜɟɥɢɱɟɧɢɟ�ɜɪɟɦɟɧɢ� ɧɚ�ɩɪɨɜɟɞɟɧɢɟ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɩɨ�ɨɛɟɫ-
ɩɟɱɟɧɢɸ� ɩɪɢɤɪɵɬɢɹ� ɜɚɝɨɧɨɜ� ɫ� ɜɡɪɵɜɱɚɬɵɦɢ� ɦɚɬɟɪɢɚɥɚɦɢ (ɩɪɢ� ɧɚɥɢɱɢɢ 
ɜɡɪɵɜɱɚɬɵɯ� ɦɚɬɟɪɢɚɥɨɜ� ɩɪɢɧɢɦɚɟɬɫɹ 1,2); t4 – ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ� ɧɚ� ɩɨ-
ɩɨɥɧɟɧɢɟ� ɜɨɢɧɫɤɨɝɨ� ɩɨɟɡɞɚ� ɜɚɝɨɧɚɦɢ� ɩɨɩɭɬɧɨɝɨ� ɫɥɟɞɨɜɚɧɢɹ, ɩɨɞɝɨɬɨɜɤɭ 
ɦɚɪɲɪɭɬɚ�ɢ�ɜɜɟɞɟɧɢɟ�ɜ�ɝɪɚɮɢɤ�ɞɜɢɠɟɧɢɹ�ɝɪɭɡɨɜɵɯ�ɩɨɟɡɞɨɜ (ɩɪɢɧɢɦɚɟɬɫɹ�ɩɪɢ 
ɞɥɢɧɟ� ɩɨɟɡɞɚ� ɞɨ 10 ɭɫɥɨɜɧɵɯ� ɜɚɝɨɧɨɜ t4 = 360 ɦɢɧ, ɨɬ 11 ɞɨ 20 ɜɚɝɨɧɨɜ            
t4 = 240 ɦɢɧ, ɨɬ 21 ɞɨ 30 ɜɚɝɨɧɨɜ t4 = 180 ɦɢɧ, ɫɜɵɲɟ 30 ɜɚɝɨɧɨɜ t4 = 120 ɦɢɧ). 
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ɉɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ� ɩɪɢ� ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɩɟɪɟɜɨɡɤɢ� ɝɪɭɡɨɜ� ɝɪɚɠɞɚɧɫɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ� ɡɚɜɢɫɢɬ� ɨɬ� ɤɨɧɫɬɪɭɤɰɢɢ�ɢ� ɜɦɟ-
ɫɬɢɦɨɫɬɢ� ɫɤɥɚɞɨɜ, ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ� ɢ� ɧɚɞɺɠɧɨɫɬɢ� ɪɚɛɨɬɵ� ɫɪɟɞɫɬɜ 
ɦɟɯɚɧɢɡɚɰɢɢ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɪɚɛɨɬ, ɚ� ɬɚɤɠɟ� ɬɟɯɧɨɥɨɝɢɢ� ɢɯ� ɨɛ-
ɫɥɭɠɢɜɚɧɢɹ� ɫɪɟɞɫɬɜɚɦɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ. ɉɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛ-
ɧɨɫɬɶ�ɝɪɭɡɨɜɵɯ�ɮɪɨɧɬɨɜ�ɧɚ�ɫɬɚɧɰɢɹɯ�ɢ�ɩɨɞɴɟɡɞɧɵɯ�ɩɭɬɹɯ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ 
ɫɪɟɞɫɬɜɚɦ�ɦɟɯɚɧɢɡɚɰɢɢ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ� ɫ� ɭɱɺɬɨɦ� ɬɟɯɧɨɥɨ-
ɝɢɢ�ɩɨɞɚɱɢ�ɭɛɨɪɤɢ� ɜɚɝɨɧɨɜ�ɢɥɢ� ɩɨ�ɜɦɟɫɬɢɦɨɫɬɢ� ɫɤɥɚɞɨɜ� ɫ� ɭɱɺɬɨɦ�ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɢ�ɯɪɚɧɟɧɢɹ�ɜ�ɧɢɯ�ɝɪɭɡɨɜ [6].  

ɉɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ�ɩɨ�ɫɪɟɞɫɬɜɚɦ�ɦɟɯɚɧɢ-
ɡɚɰɢɢ�ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ�ɪɚɛɨɬ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɝɞɟ ɮ
ɪɌ � í� ɩɟɪɢɨɞ� ɪɚɛɨɬɵ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ (ɩɪɢ� ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ� ɪɚɛɨɬɟ     

ɮ
ɪɌ  =1440 ɦɢɧ); å ɮ

ɩɨɫɬt � í� ɜɪɟɦɹ� ɜɵɩɨɥɧɟɧɢɹ�ɧɚ� ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ� ɩɨɫɬɨɹɧ-
ɧɵɯ� ɨɩɟɪɚɰɢɣ (ɬɟɤɭɳɢɣ� ɨɫɦɨɬɪ� ɢ� ɪɟɦɨɧɬ� ɩɨɝɪɭɡɨɱɧɨ�ɪɚɡɝɪɭɡɨɱɧɵɯ� ɦɟɯɚ-
ɧɢɡɦɨɜ� ɢ� ɞɪ.);  ȿɮ í� ɜɦɟɫɬɢɦɨɫɬɶ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ,  ɨɩɪɟɞɟɥɹɟɦɚɹ� ɤɚɤ 
ɤɨɥɢɱɟɫɬɜɨ� ɜɚɝɨɧɨɜ, ɫ� ɤɨɬɨɪɵɦɢ� ɝɪɭɡɨɜɵɟ� ɨɩɟɪɚɰɢɢ�ɦɨɠɧɨ� ɜɵɩɨɥɧɹɬɶ� ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ; ȡɮ�í�ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ�ɜɨɡɧɢɤɧɨɜɟɧɢɟ�ɨɬɤɚɡɨɜ�ɬɟɯ-
ɧɢɱɟɫɤɢɯ� ɭɫɬɪɨɣɫɬɜ� ɧɚ� ɝɪɭɡɨɜɨɦ� ɮɪɨɧɬɟ (ɧɟɢɫɩɪɚɜɧɨɫɬɶ� ɫɪɟɞɫɬɜ 
ɦɟɯɚɧɢɡɚɰɢɢ, ɨɬɤɥɸɱɟɧɢɟ�ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ�ɢ�ɞɪ.). 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɰɢɤɥɚ�ɨɛɪɚɛɨɬɤɢ�ɨɞɧɨɣ�ɩɨɞɚɱɢ (ɨɬ�ɦɨɦɟɧɬɚ�ɩɪɢɛɵ-
ɬɢɹ�ɞɨ�ɦɨɦɟɧɬɚ�ɩɪɢɛɵɬɢɹ�ɫɥɟɞɭɸɳɟɣ�ɩɨɞɚɱɢ) ɨɩɪɟɞɟɥɹɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 

Ɍɰ = tɪɚɫɬ + tɝɪȿɮ + tɫɛ, 
ɝɞɟ tɪɚɫɬ�í�ɜɪɟɦɹ�ɪɚɫɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɨɜ�ɭ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ; tɝɪ�í�ɫɪɟɞɧɹɹ�ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɝɪɭɡɨɜɨɣ�ɨɩɟɪɚɰɢɢ�ɫ�ɨɞɧɢɦ�ɜɚɝɨɧɨɦ, ɫ�ɭɱɺɬɨɦ�ɱɢɫɥɚ�ɪɚɛɨ-
ɬɚɸɳɢɯ�ɦɚɲɢɧ; tɫɛ�í�ɜɪɟɦɹ�ɫɛɨɪɤɢ�ɜɚɝɨɧɨɜ�ɭ�ɝɪɭɡɨɜɨɝɨ�ɮɪɨɧɬɚ. 

ɉɚɪɚɦɟɬɪ� ȡɮ� ɞɥɹ� ɜɫɟɯ� ɬɢɩɨɜ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ� ɨɞɧɨɣ 
ɦɚɲɢɧɨɣ, ɫɥɟɞɭɟɬ�ɩɪɢɧɢɦɚɬɶ�ɪɚɜɧɵɦ 0,02; ɩɪɢ�ɞɜɭɯ�ɢ�ɛɨɥɟɟ�ɦɚɲɢɧɚɯ, ɪɚɛɨ-
ɬɚɸɳɢɯ�ɧɚ�ɨɛɪɚɛɨɬɤɟ�ɨɞɧɨɣ�ɩɨɞɚɱɢ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɝɞɟ n
ɝɄ � í� ɤɨɷɮɮɢɰɢɟɧɬ� ɝɨɬɨɜɧɨɫɬɢ� ɦɚɲɢɧ� ɤ� ɪɚɛɨɬɟ, ɩɪɢɧɢɦɚɟɬɫɹ� ɪɚɜɧɵɦ 

0,98; n�í�ɱɢɫɥɨ�ɦɚɲɢɧ, ɨɞɧɨɜɪɟɦɟɧɧɨ�ɪɚɛɨɬɚɸɳɢɯ�ɧɚ�ɝɪɭɡɨɜɨɦ�ɮɪɨɧɬɟ; tɨɬɤ�í 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ�ɭɫɬɪɚɧɟɧɢɹ�ɨɞɧɨɝɨ�ɨɬɤɚɡɚ, ɜ�ɫɪɟɞɧɟɦ�ɫɨɫɬɚɜɥɹɟɬ 2,4 ɱɚɫɚ. 

ȼ� ɨɛɳɟɦ� ɜɢɞɟ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɚɹ� ɫɩɨɫɨɛɧɨɫɬɶ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ� ɫɬɚɧ-
ɰɢɢ�ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ�ɩɨ�ɮɨɪɦɭɥɟ 
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ɝɞɟ� �Тɩɨɫɬ –  ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɩɟɪɟɪɵɜɵ� ɜ� ɪɚɛɨɬɟ� ɝɪɭɡɨɜɨɝɨ� ɮɪɨɧɬɚ,  ɦɢɧ;  
mɩɨɞ – ɱɢɫɥɨ�ɜɚɝɨɧɨɜ�ɜ�ɩɨɞɚɱɟ; tɡɚɧ�ɮɪ – ɜɪɟɦɹ�ɡɚɧɹɬɢɹ�ɮɪɨɧɬɚ�ɨɞɧɨɣ�ɩɨɞɚɱɟɣ, 
ɦɢɧ (ɨɩɪɟɞɟɥɹɟɬɫɹ�ɤɚɤ�ɫɭɦɦɚ�ɜɪɟɦɟɧɢ�ɡɚɧɹɬɢɹ�ɮɪɨɧɬɚ�ɩɨɞɚɱɟɣ�ɢ�ɪɚɫɫɬɚɧɨɜ-
ɤɨɣ� ɜɚɝɨɧɨɜ, ɜɪɟɦɟɧɢ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɨɩɟɪɚɰɢɣ, ɜɪɟɦɟɧɢ� ɭɛɨɪɤɢ 
ɜɚɝɨɧɨɜ). 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɩɪɢ�ɪɚɫɱɟɬɚɯ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛ-
ɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ� ɮɪɨɧɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ� ɝɪɭɡɨɜɵɟ� ɨɩɟɪɚɰɢɢ� ɫ� ɜɨɢɧɫɤɢɦɢ 
ɝɪɭɡɚɦɢ, ɫɭɳɟɫɬɜɭɟɬ� ɪɹɞ� ɨɫɨɛɟɧɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ� ɧɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ. 
ɋɭɳɟɫɬɜɭɸɳɢɟ�ɦɟɬɨɞɢɤɢ�ɫɨɞɟɪɠɚɬ�ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɹ�ɤɨɬɨɪɵɯ�ɜɚɪɶ-
ɢɪɭɸɬɫɹ� ɜ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɞɢɚɩɚɡɨɧɚɯ� ɢ� ɧɟ� ɩɨɡɜɨɥɹɸɬ� ɨɫɭɳɟɫɬɜɥɹɬɶ� ɜɵɛɨɪ 
ɷɮɮɟɤɬɢɜɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɪɚɛɨɬɵ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ� ɫɬɚɧɰɢɢ� ɜ� ɤɨɧɤɪɟɬɧɵɯ 
ɫɥɭɱɚɹɯ.  

ɉɨɝɪɭɡɤɚ�ɜɵɝɪɭɡɤɚ�ɜɨɢɧɫɤɢɯ�ɷɲɟɥɨɧɨɜ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, ɤɚɤ� ɩɪɚɜɢɥɨ, ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ� ɫɪɟɞɫɬɜ� ɦɟɯɚɧɢɡɚɰɢɢ. ȼ� ɦɟɬɨɞɢɤɟ� ɪɚɫɱɟɬɚ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭ-
ɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ� ɦɟɫɬ� ɧɚ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɨɫɧɨɜ-
ɧɵɦɢ� ɷɥɟɦɟɧɬɚɦɢ� ɮɨɪɦɭɥ� ɹɜɥɹɸɬɫɹ� ɩɨɤɚɡɚɬɟɥɢ, ɜɟɥɢɱɢɧɵ� ɤɨɬɨɪɵɯ� ɩɪɢ     
ɪɚɫɱɟɬɚɯ�ɩɪɢɦɟɧɹɸɬ�ɩɨ�ɫɪɟɞɧɢɦ�ɡɧɚɱɟɧɢɹɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ�ɦɟɬɨɞɨɦ�ɯɪɨɧɨ-
ɦɟɬɪɚɠɧɵɯ� ɧɚɛɥɸɞɟɧɢɣ� ɞɥɹ� ɭɧɢɜɟɪɫɚɥɶɧɵɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵ-
ɝɪɭɡɨɱɧɵɯ� ɦɟɫɬ (ɜɦɟɫɬɢɦɨɫɬɢ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɝɨ� ɩɭɬɢ, ɞɥɢɧ� ɪɟɣɫɨɜ� ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ, ɜɢɞɚ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɝɨ�ɭɫɬɪɨɣɫɬɜɚ�ɢ 
ɞɪ.). ɉɪɢɦɟɧɟɧɢɟ�ɤɨɷɮɮɢɰɢɟɧɬɨɜ�ɩɪɢ�ɪɚɫɱɟɬɚɯ�ɧɟ�ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɨ�ɞɥɹ�ɤɨɧ-
ɤɪɟɬɧɵɯ�ɭɫɥɨɜɢɣ�ɪɚɫɱɟɬɨɜ�ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɩɭɧɤɬɨɜ�ɩɨ-
ɝɪɭɡɤɢ�ɜɵɝɪɭɡɤɢ�ɜɨɢɧɫɤɢɯ� ɝɪɭɡɨɜ�ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɹɯ. ȼ�ɫɜɹɡɢ� ɫ 
ɷɬɢɦ� ɟɫɬɶ� ɧɟɨɛɯɨɞɢɦɨɫɬɶ� ɨɩɪɟɞɟɥɟɧɢɹ�ɤɨɧɤɪɟɬɧɵɯ� ɭɫɥɨɜɢɣ�ɢ�ɡɧɚɱɟɧɢɣ� ɪɚɫ-
ɱɟɬɧɵɯ�ɩɚɪɚɦɟɬɪɨɜ�ɞɥɹ�ɢɯ�ɩɪɢɦɟɧɟɧɢɹ�ɩɪɢ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ.   

ȼɚɠɧɵɦ�ɜɨɩɪɨɫɨɦ�ɜ�ɨɛɟɫɩɟɱɟɧɢɢ�ɜɨɢɧɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ�ɹɜɥɹɟɬɫɹ�ɛɟɫɩɟɪɟ-
ɛɨɣɧɚɹ�ɪɚɛɨɬɚ�ɜɫɟɯ�ɷɥɟɦɟɧɬɨɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɨɣ�ɫɬɚɧɰɢɢ�ɜ�ɬɟɱɟɧɢɟ�ɜɵɩɨɥ-
ɧɟɧɢɹ�ɰɢɤɥɚ�ɝɪɭɡɨɜɵɯ�ɨɩɟɪɚɰɢɣ�ɫ�ɜɨɢɧɫɤɢɦɢ�ɝɪɭɡɚɦɢ. ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɬɪɟɛɭ-
ɟɬɫɹ� ɢɡɭɱɢɬɶ� ɢ� ɪɚɡɪɚɛɨɬɚɬɶ� ɬɟɯɧɢɱɟɫɤɢɟ� ɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɜɚɪɢɚɧɬɵ       
ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɝɪɭɡɨɜɵɯ� ɩɭɧɤɬɨɜ� ɩɪɢ� ɜɵɯɨɞɟ� ɢɯ� ɢɡ  
ɫɬɪɨɹ. Ʉɨɦɩɥɟɤɫ�ɬɟɯɧɢɱɟɫɤɢɯ�ɢ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɦɟɪ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ�ɫɬɚ-
ɛɢɥɢɡɚɰɢɸ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɢ� ɭɫɬɪɨɣɫɬɜ, ɩɨɡɜɨɥɢɬ� ɜɵɪɚɛɨ-
ɬɚɬɶ� ɟɞɢɧɵɣ� ɩɨɞɯɨɞ� ɤ� ɨɩɪɟɞɟɥɟɧɢɸ� ɷɮɮɟɤɬɢɜɧɵɯ� ɚɥɝɨɪɢɬɦɨɜ� ɪɚɫɱɟɬɚ 
ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɝɪɭɡɨɜɵɯ�ɦɟɫɬ�ɢ�ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ�ɦɟɪ 
ɧɚ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɹɯ� ɫ� ɭɱɟɬɨɦ� ɩɭɬɟɜɨɝɨ� ɪɚɡɜɢɬɢɹ, ɪɚɫɩɨɥɨɠɟɧɢɹ 
ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɦɟɫɬ� ɢ� ɧɚɥɢɱɢɹ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ� ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɡɚɩɚɫɨɜ�ɜ�ɥɨɝɢɫɬɢɤɟ�ɜɨɢɧɫɤɢɯ�ɩɟɪɟɜɨɡɨɤ. 

ɉɪɨɛɥɟɦɚɬɢɤɚ� ɷɮɮɟɤɬɢɜɧɨɣ� ɨɰɟɧɤɢ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨ-
ɫɬɢ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɩɟɪɟɜɨɡɤɟ�ɜɨɢɧɫɤɢɯ�ɝɪɭɡɨɜ�ɜ�ɫɨɜɪɟɦɟɧɧɨɣ�ɨɛɫɬɚɧɨɜɤɟ�ɬɪɟ-
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ɛɭɟɬ�ɩɪɨɜɟɞɟɧɢɹ�ɜɫɟɫɬɨɪɨɧɧɢɯ�ɝɥɭɛɨɤɢɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɞɥɹ�ɭɧɢɮɢɤɚɰɢɢ�ɦɟ-
ɬɨɞɢɤ�ɪɚɫɱɟɬɚ�ɩɪɨɩɭɫɤɧɨɣ�ɢ�ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɭɫɬɪɨɣɫɬɜ�ɠɟ-
ɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ. ɗɬɨ�ɩɨɡɜɨɥɢɬ�ɩɪɨɜɨɞɢɬɶ�ɛɨɥɟɟ�ɬɨɱɧɵɟ�ɪɚɫɱɟɬɵ�ɩɨ-
ɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɨɣ� ɫɩɨɫɨɛɧɨɫɬɢ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ�ɢ� ɝɪɭɡɨɜɵɯ 
ɩɭɧɤɬɨɜ, ɚ�ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɤɨɪɪɟɤɬɧɵɟ�ɪɚɫɱɟɬɧɵɟ�ɦɟɬɨɞɵ�ɷɬɚɩɧɨɝɨ�ɜɨɫ-
ɫɬɚɧɨɜɥɟɧɢɹ� ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ� ɩɨɝɪɭɡɨɱɧɨ�ɜɵɝɪɭɡɨɱɧɵɯ� ɦɟɫɬ (ɝɪɭɡɨɜɵɯ 
ɩɭɧɤɬɨɜ) ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɫɬɚɧɰɢɣ�ɩɪɢ�ɜɵɯɨɞɟ�ɢɡ�ɫɬɪɨɹ�ɨɛɴɟɤɬɨɜ�ɩɭɬɟɜɨɝɨ 
ɪɚɡɜɢɬɢɹ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɨɫɧɚɳɟɧɢɹ. 
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S. N. TIMASHKOV 

EXPERIENCE ORGANIZATION OF MILITARY TRANSPORTATIONS  
AND LOADING í UNLOADING CARGOES 
ON PLACES OF COMMON USAGE RAILWAY STATIONS 

The various variants work of railway stations and items of loading í unloading mili-
tary cargoes, travelling development and hardware of railway stations ensuring reduction 
of time in movement both presence of military echelons and transports at station of depar-
ture and station of assignment are considered. 
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ɈȻɈɋɇɈȼȺɇɂȿ�ɉȺɊȺɆȿɌɊɈȼ�ɋɌɊȿɅɈɑɇɕɏ�ȽɈɊɅɈȼɂɇ  
ɇȿɎɌȿɇȺɅɂȼɇɕɏ�ɋɌȺɇɐɂɃ 

 
Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɜ� ɨɛɥɚɫɬɢ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɣ� ɢ� ɷɮɮɟɤɬɢɜɧɨɣ�ɦɚ-

ɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ�ɪɚɡɥɢɱɧɵɯ�ɬɢɩɨɜ�ɩɨɡɜɨɥɢɥɢ�ɭɬɨɱɧɢɬɶ�ɜɥɢɹ-
ɧɢɟ� ɤɨɧɫɬɪɭɤɰɢɢ� ɜɚɝɨɧɚ� ɧɚ� ɩɚɪɚɦɟɬɪɵ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ� ɤɪɭɩɧɵɯ 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ. Ɉɞɧɚɤɨ, ɱɚɫɬɨ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ� ɫɬɚɧɰɢɢ� ɢ� ɬɟɪɦɢɧɚɥɵ 
ɨɛɟɫɩɟɱɢɜɚɸɬ�ɬɪɚɧɫɩɨɪɬɧɨɟ�ɨɛɫɥɭɠɢɜɚɧɢɟ�ɩɪɟɞɩɪɢɹɬɢɣ�ɫ�ɭɡɤɨɣ�ɧɨɦɟɧɤɥɚɬɭɪɨɣ�ɝɪɭɡɨɜ 
ɢ�ɩɨɞɜɢɠɧɵɦ�ɫɨɫɬɚɜɨɦ�ɨɞɧɨɝɨ�ɬɢɩɚ. ȼ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɫɬɚɬɶɟ�ɜɵɩɨɥɧɟɧ�ɚɧɚɥɢɡ�ɜɥɢɹ-
ɧɢɹ� ɤɨɧɫɬɪɭɤɰɢɣ� ɰɢɫɬɟɪɧ� ɧɚ� ɩɚɪɚɦɟɬɪɵ� ɬɪɚɧɫɩɨɪɬɧɨɣ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɧɟɮɬɟɧɚɥɢɜ-
ɧɵɯ�ɫɬɚɧɰɢɣ. 

 
ȼ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ�ɜ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ�ɰɢɫɬɟɪɧɚɯ�ɜ�ɨɫɧɨɜɧɨɦ�ɩɟɪɟɜɨ-

ɡɢɬɫɹ� ɩɪɨɞɭɤɰɢɹ� ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ� ɢ� ɯɢɦɢɱɟɫɤɨɣ� ɨɬɪɚɫɥɟɣ, ɪɟɠɟ� ɩɢɳɟɜɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɉɟɪɟɜɨɡɤɚ� ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ� ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɦ� ɬɪɚɧɫɩɨɪ-
ɬɨɦ�ɜ�Ɋɟɫɩɭɛɥɢɤɟ�Ȼɟɥɚɪɭɫɶ, ɧɟɫɦɨɬɪɹ�ɧɚ�ɢɡɦɟɧɟɧɢɟ�ɭɫɥɨɜɢɣ�ɮɭɧɤɰɢɨɧɢɪɨɜɚ-
ɧɢɹ� ɧɟɮɬɹɧɨɣ� ɨɬɪɚɫɥɢ� ɜ� ɪɟɝɢɨɧɟ� ɢ� ɧɚɥɢɱɢɟ� ɪɚɡɜɢɬɨɝɨ� ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ 
ɬɪɚɧɫɩɨɪɬɚ, ɡɚɧɢɦɚɟɬ�ɡɧɚɱɢɦɭɸ�ɞɨɥɸ�ɜ�ɨɛɳɟɦ�ɨɛɴɟɦɟ�ɩɟɪɟɜɨɡɨɤ�Ȼɟɥɨɪɭɫɫɤɨɣ 
ɠɟɥɟɡɧɨɣ�ɞɨɪɨɝɢ. ɐɢɫɬɟɪɧɵ� ɹɜɥɹɸɬɫɹ� ɜɬɨɪɨɣ� ɩɨ�ɜɟɥɢɱɢɧɟ� ɝɪɭɩɩɨɣ� ɜɚɝɨɧɨɜ 
ɩɚɪɤɚ�Ȼɑ�ɩɨɫɥɟ�ɩɨɥɭɜɚɝɨɧɨɜ�ɢ�ɫɨɫɬɚɜɥɹɸɬ�ɩɨɱɬɢ�ɬɪɟɬɶɸ�ɱɚɫɬɶ�ɨɬ�ɨɛɳɟɝɨ�ɤɨ-
ɥɢɱɟɫɬɜɚ. ɉɪɢ�ɷɬɨɦ�ɞɨɥɹ�ɜɚɝɨɧɨɜ�ɰɢɫɬɟɪɧ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ�ɫɨɫɬɚɜɥɹɟɬ 
ɛɨɥɟɟ 40 % ɨɬ�ɨɛɳɟɝɨ�ɱɢɫɥɚ�ɬɚɤɢɯ�ɜɚɝɨɧɨɜ [1]. ɇɚɢɛɨɥɟɟ�ɪɚɡɜɢɬɵɦɢ�ɭɫɬɪɨɣɫɬ-
ɜɚɦɢ� ɞɥɹ� ɨɛɪɚɛɨɬɤɢ� ɝɪɭɡɨɜ� ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɝɨ� ɩɪɨɮɢɥɹ� ɨɛɥɚɞɚɸɬ� ɝɪɭɡɨɜɵɟ 
ɫɬɚɧɰɢɢ�Ȼɚɪɛɚɪɨɜ�ɢ�ɇɨɜɨɩɨɥɨɰɤ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ�Ɇɨɡɵɪɶɫɤɢɣ�ɢ�ɇɨɜɨɩɨɥɨɰ-
ɤɢɣ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ�ɡɚɜɨɞɵ. Ⱦɨɫɬɚɬɨɱɧɨ�ɪɚɡɜɢɬɨ�ɯɢɦɢɱɟɫɤɨɟ�ɩɪɨɢɡ-
ɜɨɞɫɬɜɨ� ɜ� Ɋɟɫɩɭɛɥɢɤɟ� Ȼɟɥɚɪɭɫɶ, ɱɬɨ� ɬɚɤɠɟ� ɬɪɟɛɭɟɬ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ�ɨɛɟɫɩɟɱɟɧɢɹ. ɉɨɷɬɨɦɭ�ɧɚ�ɫɬɚɧɰɢɹɯ�Ȼɟɥɨɪɭɫɫɤɨɣ�ɠɟɥɟɡɧɨɣ�ɞɨ-
ɪɨɝɢ, ɨɫɨɛɟɧɧɨ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ�ɜɛɥɢɡɢ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞɨɜ, ɢɦɟɸɬɫɹ� ɩɭɬɢ� ɧɟ-
ɨɛɳɟɝɨ� ɩɨɥɶɡɨɜɚɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ� ɧɚɥɢɜɧɵɦɢ (ɫɥɢɜɧɵɦɢ) ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɞɥɹ�ɝɪɭɡɨɜ�ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ�ɢ�ɯɢɦɢɱɟɫɤɨɣ�ɨɬɪɚɫɥɟɣ. 

ɍɱɢɬɵɜɚɹ� ɢɫɤɥɸɱɢɬɟɥɶɧɨ� ɜɵɫɨɤɢɟ� ɬɪɟɛɨɜɚɧɢɹ� ɤ� ɨɛɟɫɩɟɱɟɧɢɸ� ɛɟɡɨɩɚɫ-
ɧɨɫɬɢ� ɩɟɪɟɜɨɡɨɤ� ɯɢɦɢɱɟɫɤɢɯ� ɢ�ɧɟɮɬɹɧɵɯ� ɝɪɭɡɨɜ, ɜɨɩɪɨɫɵ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɞɥɹ� ɬɚɤɢɯ� ɫɬɚɧɰɢɣ� ɢɦɟɸɬ�ɨɫɨɛɨɟ� ɡɧɚɱɟɧɢɟ. 
Ⱦɥɹ�ɩɟɪɟɜɨɡɤɢ�ɬɚɤɢɯ�ɝɪɭɡɨɜ�ɩɪɢɦɟɧɹɸɬɫɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɟ�ɰɢɫɬɟɪɧɵ�ɢ�ɜɚ-
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ɝɨɧɵ�ɛɭɧɤɟɪɧɨɝɨ�ɬɢɩɚ (ɞɥɹ�ɩɟɪɟɜɨɡɤɢ�ɜɵɫɨɤɨɜɹɡɤɢɯ�ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ), ɤɨɧ-
ɫɬɪɭɤɰɢɨɧɧɵɟ� ɨɫɨɛɟɧɧɨɫɬɢ�ɤɨɬɨɪɵɯ�ɨɩɪɟɞɟɥɹɸɬ�ɭɫɥɨɜɢɹ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɩɭɬɟɣ� ɧɟɨɛɳɟɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ�ɪɟɤɨɦɟɧɞɚɰɢɢ [2] ɤ� ɩɚɪɚɦɟɬɪɚɦ�ɤɨɧɫɬɪɭɤɰɢɣ�ɝɨɪɥɨ-
ɜɢɧ�ɦɨɝɭɬ�ɛɵɬɶ�ɭɬɨɱɧɟɧɵ. 

ȼ�ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɪɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɭɫɥɨɜɢɣ�ɦɚɧɟɜɪɨɜɨɣ 
ɪɚɛɨɬɵ�ɫ�ɰɢɫɬɟɪɧɚɦɢ�ɢ�ɜɚɝɨɧɚɦɢ�ɛɭɧɤɟɪɧɨɝɨ�ɬɢɩɚ�ɪɚɡɥɢɱɧɵɯ�ɦɨɞɟɥɟɣ�ɧɚ�ɪɚɫ-
ɱɟɬɧɵɯ� ɷɥɟɦɟɧɬɚɯ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ: ɨɞɢɧɨɱɧɵɯ� ɫɬɪɟɥɨɱɧɵɯ� ɩɟɪɟɜɨɞɚɯ 
ɦɚɪɨɤ 1/6 ɢ 1/9; ɫɯɟɦɚɯ� ɩɨɩɭɬɧɨɝɨ� ɪɚɡɧɨɫɬɨɪɨɧɧɟɝɨ� ɪɚɡɦɟɳɟɧɢɹ� ɩɟɪɟɜɨɞɨɜ 
ɦɚɪɨɤ 1/6 ɢ 1/9 ɛɟɡ�ɜɫɬɚɜɤɢ; ɤɪɭɝɨɜɵɯ�ɤɪɢɜɵɯ�ɪɚɞɢɭɫɚ 200 ɦ (lɤɪ > 2l + n) [3]. 
Таблица 1 – ɋɪɚɜɧɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫɬɢɦɨɫɬɢ�ɜɚɝɨɧɨɜ�ɢ�ɪɚɫɱɟɬɧɵɯ�ɷɥɟɦɟɧɬɨɜ 

ɉɚɪɚɦɟɬɪɵ�ɰɢɫɬɟɪɧ, ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ  
�ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ�ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫ-
ɬɢɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [3] 

ɋɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɋɯɟɦɚ�ʋ 3  
 1/6 – 1/6 /  
1/9 – 1/9  

Ʉɪɢɜɚɹ 
ɪɚɞɢɭɫɨɦ 

200 ɦ 
1 2 3 4 

 4 / 15-011, 15-021, 15-031, 15-144, 15-150, 15-156, 
15-157, 15-160, 15-289, 15-291, 15-565, 15-740, 15-776, 
15-777, 15-854, 15-859, 15-886, 15-897, 15-898, 15-903R, 
15-908R, 15-956, 15-957, 15-1001, 15-1002, 15-1010, 
15-1012, 15-1014, 15-1018, 15-1020, 15-1022, 15-1024, 
15-1215, 15-1030, 15-1200, 15-1201, 15-1204, 15-1301, 
15-1100, 15-1209, 15-1210, 15-1213, 15-1219, 15-1220, 
15-1224, 15-1225, 15-1226, 15-1230, 15-1232, 15-1240, 
15-1250, 15-1280, 15-1300, 15-1401, 15-1402, 15-1403, 
15-1404, 15-1405, 15-1406, 15-1407, 15-1408, 15-1409, 
15-1412, 15-1413, 15-1414, 15-1417, 15-1421, 15-1424, 
15-1428, 15-1432, 15-1440, 15-1443, 15-1454, 15-1480, 
15-1482, 15-1487, 15-1514, 15-1519, 15-1520, 15-1522, 
15-1525, 15-1527, 15-1532, 15-1534, 15-1535, 15-1542, 
15-1547, 15-1548, 15-1552, 15-1554, 15-1556, 15-1565, 
15-1566, 15-1568, 15-1569, 15-1570, 15-1572, 15-1573, 
15-1576, 15-1593, 15-1597, 15-1601, 15-1602, 15-1603, 
15-1608, 15-1610, 15-1613, 15-1614, 15-1621, 15-1636, 
15-1638, 15-1639, 15-1659, 15-1672, 15-1754, 15-1755, 
15-1780, 15-5103, 15-5104, 15-ɐ852, 15-ɐ853, 15-ɐ854, 
15-ɐ859, 15-ɐ863 ɢ�ɦɨɞɢɮ. (12020 / 7800 / 2110 / 5950) 

+95 / +95 +25 / +97 +95 

4 / 15-ɐ862, 15-ɐ853, 15-ɐ854, 15-ɐ855, 15-ɐ856 
(12020 / 7120 / 2450/ 5270) +89 / +88 +13 / +92 +88 

4 / 15-ɐ861 (12020 / 7000 / 2510 / 5150) +87 / +87 +11 / +92 +87 
4 / 15-9735 (12085 / 7800 / 2142,5 / 5950) +94 / +94 +23 / +94 +94 
4 / 15-ɐ851, 15-ɐ858 (12220 / 7120 / 2550 / 5270) +85 / +85 + 7 / +89 +85 
4 / 15-ɐ857 (12420 / 7120 / 2665 / 5270) +82 / +82 +3 / +85 +82 
12-1427, 15-ɐ864 ɢ�ɦɨɞɢɮ. (12490 / 7800 / 2345 / 5950) +88 / +87 +11 / +89 +87 
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Окончание таблицы 1    

ɉɚɪɚɦɟɬɪɵ�ɰɢɫɬɟɪɧ, ɤɨɥɢɱɟɫɬɜɨ�ɨɫɟɣ / ɦɨɞɟɥɶ  
�ɞɥɢɧɚ�ɩɨ�ɨɫɹɦ / ɛɚɡɚ / ɤɨɧɫɨɥɶ / ɜɧɭɬɪɟɧɧɹɹ�ɤɨɥɟɫɧɚɹ 

ɛɚɡɚ) 

Ɉɛɟɫɩɟɱɟɧɢɟ�ɬɟɯɧɢɱɟɫɤɨɣ�ɫɨɜɦɟɫ-
ɬɢɦɨɫɬɢ (ǻ = Bɡ – bɫɦ), ɦɦ [3] 

ɋɬɪɟɥɨɱɧɵɣ 
ɩɟɪɟɜɨɞ  
1/6 / 1/9 

ɋɯɟɦɚ�ʋ 3  
 1/6 – 1/6 /  
1/9 – 1/9  

Ʉɪɢɜɚɹ 
ɪɚɞɢɭɫɨɦ 

200 ɦ 
1 2 3 4 

4 / 15-221 (12900 / 7800 / 2550 / 5950) +81 / +81 –2 / +81 +81 
4 / 15-869 ɢ�ɦɨɞɢɮ. (13570 / 9350 / 2110 / 7500) +86 / +86 +9,5 / +82 +86 
4 / 15-Ȼ862 (14060 / 9300 / 2380 / 7450) +77 / +77 –9 / +71 +77 
4 / 15-145 (14200 / 9080 / 2560 / 7230) +72 / +72 –19 / +65 +72 
4 / 15-1423 (14400 / 9360 / 2520 / 7510) +72 / +71 –20 / +63 +71 
4 / 17-431, 17-494�ɢ�ɦɨɞɢɮ. (14620 / 9720 / 2450 / 7870) +72 / +71 –19 / +63 +71 
4 / 15-1727 (14720 / 10500 / 2610 / 8650) +67 / +67 –28 / +57 +67 
15-9503, 15-1208, 15-1229 (15280 / 11060 / 2110 / 9210) +77 / +76 –8,5 / +65 +76 
4 / 15-884, 15-1498 (15720 / 11500 / 2110 / 9650) +74 / +74 –14 / +61 +74 
6 / 15-ɐ865 (15980 / 10300 / 2840 / 6800) +53 / +52 –56 / +34 +52 
4 / 15-ɐ860 (16120 / 10300 / 2910 / 8450) +50 / +49 –62 / +29 +49 
4 / 15-1449 (16540 / 12320 / 2110 / 10470) +66 / +69 –22 / +52 +69 
 4 / 17-917 (17480 / 13350 / 2065 / 11500) +62 / +66 –32 / +45 +66 
 8 / 15-880 (18690 / 10520 / 4085 / 5470) –13 / –4 –168 / –97 –4 
 8 / 15-1578, 15-889 (19510 / 12180 / 3665 / 7130) –7 / 0 –167 / –59 –3 
 8 / 15-871, 15-1500 ɢ�ɦɨɞɢɮ. (21120 / 13790 / 3665 / 

8740) –19 / –14 –200 / –90 –23 

 8 / 15-1500 (21250 / 13920 / 3665 / 8870) –20 / –15 –201 / –92 –24 
 8 / 15-1581 (24000 / 16670 / 3665 / 11620) –36 / –37 –232 / –141 –43 

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɬɚɛɥɢɰɵ 1, ɪɚɡɦɟɪɵ�ɪɹɞɚ�ɦɨɞɟɥɟɣ�ɜɚɝɨɧɨɜ�ɰɢɫɬɟɪɧ, ɷɤɫɩɥɭɚɬɢ-
ɪɭɟɦɵɯ�ɧɚ�ɤɨɥɟɟ 1520 ɦɦ, ɨɬɧɨɫɹɬɫɹ�ɤ�ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ� ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ 
[1]. Ⱦɥɹ�ɰɢɫɬɟɪɧ�ɞɥɢɧɨɣ�ɨɬ 18,69 ɦ�ɞɨ 24 ɦ�ɧɚɪɭɲɟɧɢɹ�ɜɨɡɧɢɤɚɸɬ�ɩɪɢ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɢ�ɜ�ɡɨɧɟ�ɜɫɟɯ�ɜɵɛɪɚɧɧɵɯ�ɪɚɫɱɟɬɧɵɯ�ɫɨɱɟɬɚɧɢɣ (ɫɦ. ɬɚɛɥɢɰɭ 1), ɩɨɷɬɨɦɭ 
ɦɨɞɟɥɶ 15-1581 ɩɪɢɧɢɦɚɟɬɫɹ�ɜ�ɤɚɱɟɫɬɜɟ�ɪɚɫɱɟɬɧɨɝɨ�ɜɚɝɨɧɚ�ɰɢɫɬɟɪɧɵ�ɭɜɟɥɢɱɟɧ-
ɧɵɯ�ɪɚɡɦɟɪɨɜ. ɉɪɢ�ɷɬɨɦ�ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ�ɩɚɪɚɦɟɬɪɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɢɦɟɸɬɫɹ�ɭ 
ɰɢɫɬɟɪɧ�ɞɥɢɧɨɣ�ɩɨ�ɨɫɹɦ�ɚɜɬɨɫɰɟɩɤɢ 12,9 ɦ�ɢ�ɛɨɥɟɟ�ɩɪɢ�ɜɡɚɢɦɧɨɦ�ɪɚɡɦɟɳɟɧɢɢ 
ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ (15-221, 15-145, 15-1423, 
15-727, 15-9503, 15-1208, 15-1229, 15-884, 15-1498, 15-ɐ865, 15-ɐ860, 15-1449 ɢ 
ɦɨɞɢɮɢɤɚɰɢɢ). Ⱦɥɹ� ɭɤɚɡɚɧɧɵɯ� ɬɢɩɨɜ�ɜɚɝɨɧɨɜ�ɞɨɥɠɧɵ� ɭɱɢɬɵɜɚɬɶɫɹ� ɨɝɪɚɧɢɱɟ-
ɧɢɹ�ɩɪɢ�ɦɚɧɟɜɪɚɯ�ɧɚ s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɛɟɡ�ɩɪɹɦɵɯ�ɜɫɬɚɜɨɤ. ȼ�ɤɚɱɟɫɬɜɟ�ɪɚɫ-
ɱɟɬɧɨɝɨ� ɦɚɫɫɨɜɨɝɨ� ɜɚɝɨɧɚ� ɪɚɫɫɦɨɬɪɟɧ� ɜɚɝɨɧ�ɰɢɫɬɟɪɧɚ� ɦɨɞɟɥɢ 15-449 ɩɨɥɧɨɣ 
ɞɥɢɧɨɣ 16,54 ɦ, ɬɚɤ�ɤɚɤ�ɜɚɝɨɧɵ�ɛɭɧɤɟɪɧɨɝɨ�ɬɢɩɚ�ɩɪɢɦɟɧɹɸɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɨ�ɪɟ-
ɠɟ�ɢ�ɦɨɝɭɬ�ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ�ɜ�ɝɪɭɩɩɟ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ. 

ɉɪɨɜɟɪɤɚ�ɞɟɣɫɬɜɭɸɳɢɯ�ɬɪɟɛɨɜɚɧɢɣ�ɤ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ�ɩɨ�ɭɫɥɨɜɢɸ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ�ɫ�ɜɚɝɨɧɚɦɢ�ɰɢɫɬɟɪɧɚɦɢ�ɩɪɢɜɟɞɟɧɚ 
ɜ�ɬɚɛɥɢɰɟ 2. Ɋɟɡɭɥɶɬɚɬɵ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ�ɩɨɤɚɡɵɜɚɸɬ�ɧɚɥɢɱɢɟ�ɪɹɞɚ�ɨɝɪɚɧɢɱɟ-
ɧɢɣ, ɤɨɬɨɪɵɟ�ɨɬɥɢɱɚɸɬɫɹ�ɨɬ�ɪɟɤɨɦɟɧɞɚɰɢɣ�ɩɨ�ɨɛɟɫɩɟɱɟɧɢɸ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɦɚ-
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ɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɵ� ɫ�ɜɚɝɨɧɚɦɢ�ɜɫɟɯ� ɬɢɩɨɜ� ɞɥɹ�ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ [2]. 
Ⱦɥɹ�ɜɚɝɨɧɨɜ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ�ɞɥɢɧɨɣ�ɦɟɧɟɟ 18,69 ɦ (ɫɦ. ɬɚɛɥɢɰɭ 1) ɧɟɛɥɚɝɨ-
ɩɪɢɹɬɧɵɟ� ɭɫɥɨɜɢɹ� ɫɨɡɞɚɸɬɫɹ� ɩɪɢ� ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ s�ɨɛɪɚɡɧɵɯ� ɤɪɢɜɵɯ� ɫɨ 
ɜɫɬɚɜɤɨɣ�ɢ�ɛɟɡ�ɧɟɟ, ɜɫɬɪɟɱɧɨɦ�ɪɚɫɩɨɥɨɠɟɧɢɢ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɫ�ɦɢɧɢ-
ɦɚɥɶɧɨɣ� ɜɫɬɚɜɤɨɣ, ɪɹɞɨɦ� ɪɚɫɩɨɥɨɠɟɧɧɵɯ� ɫɬɪɟɥɨɱɧɨɦ� ɩɟɪɟɜɨɞɟ� ɢ� ɡɚɤɪɟɫɬɨ-
ɜɢɧɧɨɣ� ɤɪɢɜɨɣ. Ⱦɥɹ� ɰɢɫɬɟɪɧ� ɭɜɟɥɢɱɟɧɧɵɯ� ɪɚɡɦɟɪɨɜ� ɫɤɥɚɞɵɜɚɸɬɫɹ� ɨɫɨɛɵɟ 
ɭɫɥɨɜɢɹ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɬ. ɤ. ɞɥɢɧɚ�ɪɚɫɱɟɬɧɨɝɨ�ɜɚɝɨɧɚ�ɰɢɫɬɟɪɧɵ 15-1581 ɞɨɫ-
ɬɢɝɚɟɬ 24 ɦ�ɩɨ�ɨɫɹɦ�ɚɜɬɨɫɰɟɩɤɢ. ɉɨɷɬɨɦɭ�ɨɝɪɚɧɢɱɟɧɢɹ�ɧɚ�ɩɚɪɚɦɟɬɪɵ�ɩɭɬɟɜɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɜɨɡɧɢɤɚɸɬ�ɧɚ�ɷɥɟɦɟɧɬɚɯ�ɜɫɟɯ�ɬɢɩɨɜ, ɞɚɠɟ�ɧɚ�ɤɪɭɝɨɜɵɯ�ɤɪɢ-
ɜɵɯ, ɝɞɟ�ɪɚɞɢɭɫ�ɨɝɪɚɧɢɱɟɧ�ɜɟɥɢɱɢɧɨɣ 260 ɦ (ɫɦ. ɬɚɛɥɢɰɭ 2). 
Таблица 2 – Ⱥɧɚɥɢɡ� ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɢ� ɷɮɮɟɤɬɢɜɧɨɫɬɢ� ɦɚɧɟɜɪɨɜ  

ɫ�ɜɚɝɨɧɚɦɢ�ɰɢɫɬɟɪɧɚɦɢ�ɜ�ɧɨɪɦɚɯ�ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɇɨɦɟɪ�ɫɯɟɦɵ 

Ɉɰɟɧɤɚ�ɬɪɟɛɨɜɚɧɢɣ�ɞɥɹ�ȼɆɌ�ȼɍɊ 

ɧɚ�ɫɬɚɧɰɢɹɯ [3] ɧɚ�ɩɭɬɹɯ  
ɧɟɨɛɳɟɝɨ�ɩɨɥɶɡɨɜɚɧɢɹ [4] 

ɫɭɳɟɫɬɜɭɸɳɢɟ  
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ ɨɝɪɚɧɢɱɟɧɢɹ, ɦ

ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɨɬɤɥɨɧɟɧɢɹ, ɦɦ 

ɨɝɪɚɧɢɱɟɧɢɹ, 
ɦ 

1 Ʉɪɢɜɨɥɢɧɟɣɧɵɟ�ɭɱɚɫɬɤɢ�ɩɭɬɢ 

1.1 (ɤɪɭɝɨɜɵɟ) ǻR200-180 = +61–70 
ǻR200-180 = –43–54 

      –        
Rmin = 260 

ǻR140 = +36 
ǻR140 = –86 

      –        
Rmin = 260 

1.2 (s�ɨɛɪɚɡɧɵɟ�ɛɟɡ 
ɜɫɬɚɜɤɢ) 

ǻSR200/250 = –25–+4; 
ǻSR200/250 =  
= –172-247 

Rmin = 250; 
lmaxR200 = 16 

max
ɤɪ 200 10S Rl =  

ǻR160 = –70 
ǻR160 = –292 

5,12max
160ɤɪ =RSl

max
ɤɪ 160 8 5S Rl ,=  

1.3 (s�ɨɛɪɚɡɧɵɟ�ɫ  
ɩɪɹɦɨɣ�ɜɫɬɚɜɤɨɣ) 

ǻSR200d15 = +69 
ǻSR200d15 = –61 

dSR200 = 4,5; 
ɧɟ�ɨɛɟɫɩɟɱ. 

ǻR160d6,25 = +12; 
ǻR140d6,25 = –9 
ǻ = –270–304 

 
dmin = 7,5; 
ɧɟ�ɨɛɟɫɩɟɱ. 

2 Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ (Rɡɚɤɪ ≥Rɩɟɪ) 
2.1í2.5 (ɨɞɢɧɨɱɧɵɟ, 
ɫɯɟɦɵ�ʋ 1–3) 

ǻ = +52–70 
ǻ = –37–141 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

2.6 ȼɫɬɪɟɱɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 

2.6.1 (d = 5,26) ǻd0 = – 22 
ǻd0 = –232 

dmin = 2,5 
ɧɟ�ɨɛɟɫɩɟɱ. 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

2.6.2 (1/6 – 1/9) ǻd0 = + 65 
ǻd0 = –214 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

2.7 ɉɨɩɭɬɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɢɦɦɟɬɪɢɱɧɵɯ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɦɚɪɤɢ 1/6 

2.7.1 1/6ɉɈɉ; 1/9–1/6 ǻd0 = +40; +48 
ǻd0 = –213; –232 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 

2.8 ɋɯɟɦɚ�ʋ 4 (ɧɚɜɫɬɪɟɱɭ�ɬɨɪɰɚɦɢ�ɤɪɟɫɬɨɜɢɧ) 

2.8.1 (1/9; 11) ǻd0 = +52; +96 
ǻd0 = –141; +20 

      –        
1/9 ɧɟ�ɨɛɟɫɩɟɱ.

      –        
1/9 ɧɟ�ɨɛɟɫɩɟɱ. 

3 S�ɨɛɪɚɡɧɨɟ�ɪɚɫɩɨɥɨɠɟɧɢɟ�ɫɬɪɟɥɨɱɧɵɯ�ɩɟɪɟɜɨɞɨɜ�ɢ�ɤɪɢɜɵɯ (Rɡɚɤɪ = Rɩɟɪ) 
3.1 (1/6; 1/9 ɛɟɡ�ɜɫɬɚɜɤɢ) ǻd0 = –18; –7 

ǻd0 = –237; –225 

ɧɟ�ɨɛɟɫɩɟɱ. ɧɟ�ɨɛɟɫɩɟɱ. 
3.2 (1/6; 1/9 ɫ�ɩɪɹɦɨɣ 

ɜɫɬɚɜɤɨɣ) 
dmin = 1,6; 0,2 
ɧɟ�ɨɛɟɫɩɟɱ. 

      –        
ɧɟ�ɨɛɟɫɩɟɱ. 
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ɇɚɢɛɨɥɟɟ� ɡɚɦɟɬɧɵɟ� ɨɝɪɚɧɢɱɟɧɢɹ� ɧɚɤɥɚɞɵɜɚɸɬɫɹ� ɧɚ� ɦɚɧɟɜɪɵ� ɜ� ɩɪɟɞɟɥɚɯ      
s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɛɟɡ�ɩɪɹɦɨɣ�ɜɫɬɚɜɤɢ. ɇɨɪɦɚɬɢɜɧɵɣ�ɪɚɞɢɭɫ�ɜ�ɬɚɤɢɯ�ɤɪɢɜɵɯ 
ɧɟ�ɞɥɹ�ȼɍɊ�ɦɨɠɟɬ�ɛɵɬɶ� ɨɛɟɫɩɟɱɟɧ�ɬɨɥɶɤɨ� ɫ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɨɝɪɚɧɢɱɟɧɢɟɦ�ɨɛ-
ɳɟɣ�ɞɥɢɧɵ�ɞɨ 10 ɦ (ɩɪɢ�ɪɚɞɢɭɫɟ 160 ɦ�í�ɞɨ 8,5 ɦ), ɱɬɨ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɜɫɬɪɟɱɚɟɬɫɹ 
ɤɪɚɣɧɟ�ɪɟɞɤɨ. ɉɨɷɬɨɦɭ�ɦɚɧɟɜɪɵ�ɫɨ�ɫɰɟɩɥɟɧɢɟɦ�ɜ�ɬɚɤɢɯ�ɫɥɭɱɚɹɯ�ɜɵɩɨɥɧɹɬɶɫɹ�ɧɟ 
ɞɨɥɠɧɵ.  

ȼɵɩɨɥɧɟɧ� ɚɧɚɥɢɡ� ɤɨɧɫɬɪɭɤɰɢɢ� ɝɨɪɨɱɧɨɣ�ɝɨɪɥɨɜɢɧɵ� ɫɬɚɧɰɢɣ�Ȼɚɪɛɚɪɨɜ� ɢ 
ɇɨɜɨɩɨɥɨɰɤ�ɧɚ�ɫɨɨɬɜɟɬɫɬɜɢɟ�ɩɪɟɞɥɨɠɟɧɧɵɦ�ɪɟɤɨɦɟɧɞɚɰɢɹɦ. ɋ�ɭɱɟɬɨɦ�ɡɧɚɱɢ-
ɬɟɥɶɧɵɯ�ɪɚɡɦɟɪɨɜ�ɜɚɝɨɧɨɜ�ɰɢɫɬɟɪɧ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɪɢ-
ɫɭɬɫɬɜɭɸɬ� ɧɚ� ɜɫɟɯ� ɤɪɭɝɨɜɵɯ� ɤɪɢɜɵɯ, ɢɦɟɸɳɢɯ� ɪɚɞɢɭɫ� ɦɟɧɟɟ 260 ɦ, ɢ  
s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ. Ɇɨɞɟɥɢɪɨɜɚɧɢɟɦ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɬɚɤɢɟ�ɭɱɚɫɬɤɢ�ɢɦɟɸɬ-
ɫɹ�ɜ�ɧɚɱɚɥɟ�ɜɫɟɯ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɩɭɬɟɣ, ɱɬɨ�ɬɪɟɛɭɟɬ�ɪɚɡɪɚɛɨɬɤɢ�ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɵɯ� ɦɟɪɨɩɪɢɹɬɢɣ� ɩɨ� ɨɛɟɫɩɟɱɟɧɢɸ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɦɚɧɟɜɪɨɜɨɣ� ɪɚɛɨɬɵ� ɜ 
ɝɨɪɨɱɧɨɣ�ɝɨɪɥɨɜɢɧɟ�ɫɨɪɬɢɪɨɜɨɱɧɨɝɨ�ɩɚɪɤɚ. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɚɧɚɥɢɡɚ� ɬɚɤɠɟ� ɜɵɹɜɥɟɧɵ� ɡɨɧɵ� ɫ s�ɨɛɪɚɡɧɵɦɢ� ɫɨɱɟɬɚɧɢɹɦɢ 
ɷɥɟɦɟɧɬɨɜ�ɩɭɬɢ, ɜ�ɤɨɬɨɪɵɯ�ɫɨɡɞɚɸɬɫɹ�ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɨɝɪɚɧɢɱɟɧɢɹ�ɩɪɢ�ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ�ɜɚɝɨɧɨɜ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ. ɇɚ�ɫɬɚɧɰɢɢ�Ȼɚɪɛɚɪɨɜ�ɨɧɢ�ɪɚɫɩɨɥɨɠɟɧɵ�ɜ 
ɝɨɪɨɱɧɨɣ� ɝɨɪɥɨɜɢɧɟ� ɧɚ� ɩɭɬɹɯ� ʋ 14  (ɨɛɪɚɬɧɵɟ� ɤɪɭɝɨɜɵɟ� ɤɪɢɜɵɟ)  ɢ� ʋ 21  
�ɫɬɪɟɥɨɱɧɵɣ�ɩɟɪɟɜɨɞ – ɡɚɤɪɟɫɬɨɜɢɧɧɚɹ�ɤɪɢɜɚɹ). ɉɪɢ�ɷɬɨɦ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ�ɧɟ 
ɫɨɛɥɸɞɚɟɬɫɹ�ɭɫɬɚɧɨɜɥɟɧɧɨɟ�ɧɨɪɦɚɦɢ [4] ɬɪɟɛɨɜɚɧɢɟ�ɨ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɪɚɞɢɭɫɨɜ 
ɡɚɤɪɟɫɬɨɜɢɧɧɨɣ�ɢ�ɩɟɪɟɜɨɞɧɨɣ�ɤɪɢɜɵɯ (ɤɪɢɜɵɟ�ɢɦɟɸɬ�ɪɚɞɢɭɫɵ�ɦɟɧɟɟ 200 ɦ). 
ɇɚ�ɫɬɚɧɰɢɢ�ɇɨɜɨɩɨɥɨɰɤ�ɩɪɢɫɭɬɫɬɜɭɸɬ�ɚɧɚɥɨɝɢɱɧɵɟ�ɨɬɤɥɨɧɟɧɢɹ�ɨɬ�ɧɨɪɦ. 

ȼɵɹɜɥɟɧɧɵɟ�ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ� ɩɚɪɚɦɟɬɪɨɜ� ɫɬɪɟɥɨɱɧɵɯ� ɝɨɪɥɨɜɢɧ� ɫɬɚɧɰɢɣ, 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ� ɧɚ� ɨɛɫɥɭɠɢɜɚɧɢɢ� ɜɚɝɨɧɨɜ�ɰɢɫɬɟɪɧ� ɭɜɟɥɢɱɟɧɧɵɯ� ɪɚɡ-
ɦɟɪɨɜ, ɦɨɝɭɬ�ɛɵɬɶ� ɭɫɬɪɚɧɟɧɵ� ɡɚ� ɫɱɟɬ� ɜɜɟɞɟɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɨɝɪɚɧɢɱɟ-
ɧɢɣ. ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ� ɩɚɪɚɦɟɬɪɨɜ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɭɫɥɨɜɢɹɦ� ɪɚɛɨɬɵ� ɫ 
ɜɚɝɨɧɚɦɢ�ɦɚɫɫɨɜɵɯ�ɬɢɩɨɜ�ɦɟɧɟɟ�ɤɪɢɬɢɱɧɵ�ɢ�ɦɨɝɭɬ�ɛɵɬɶ�ɷɮɮɟɤɬɢɜɧɨ�ɭɫɬɪɚ-
ɧɟɧɵ�ɩɭɬɟɦ�ɦɨɞɟɪɧɢɡɚɰɢɢ�ɤɨɧɫɬɪɭɤɰɢɢ�ɝɨɪɥɨɜɢɧ.  

ɇɚ� ɩɪɢɦɟɪɟ� ɝɨɪɨɱɧɨɣ� ɝɨɪɥɨɜɢɧɵ� ɫɬɚɧɰɢɢ� Ȼɚɪɛɚɪɨɜ� ɜɵɩɨɥɧɟɧɚ� ɨɰɟɧɤɚ 
ɪɢɫɤɚ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɧɚɪɭɲɟɧɢɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɪɢ�ɪɨɫɩɭɫɤɟ�ɜɚɝɨɧɨɜ�ɫ�ɝɨɪɤɢ. 
ȼɵɩɨɥɧɟɧɧɵɟ�ɜ [5] ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨɡɜɨɥɹɸɬ�ɜɵɞɟɥɢɬɶ�ɫɥɟɞɭɸɳɢɟ�ɷɥɟɦɟɧɬɵ 
ɪɢɫɤɚ�ɩɪɢ�ɫɤɚɬɵɜɚɧɢɢ�ɜɚɝɨɧɚ�ɫ�ɝɨɪɤɢ: ɛɨɥɶɲɢɟ�ɪɚɡɦɟɪɵ�ɜɚɝɨɧɚ (ɧɟ�ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɢɟ�ɩɚɪɚɦɟɬɪɚɦ�ɩɭɬɟɜɨɝɨ�ɪɚɡɜɢɬɢɹ�ɩɨ�ɭɫɥɨɜɢɸ�ɫɰɟɩɥɟɧɢɹ), ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ� ɜ� ɝɨɪɥɨɜɢɧɟ s�ɨɛɪɚɡɧɵɯ� ɤɪɢɜɵɯ, ɧɚɥɢɱɢɟ� ɭɫɭɝɭɛɥɹɸɳɢɯ� ɪɨɫɩɭɫɤ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ, ɨɲɢɛɤɢ�ɞɟɠɭɪɧɨɝɨ�ɩɨ�ɝɨɪɤɟ�ɢ�ɪɚɛɨɬɧɢɤɨɜ, ɜɵɩɨɥ-
ɧɹɸɳɢɯ� ɬɨɪɦɨɠɟɧɢɟ� ɜɚɝɨɧɨɜ. ɋɬɚɬɢɫɬɢɱɟɫɤɢ� ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɨɹɜɥɟɧɢɹ�ɜɚɝɨɧɨɜ�ɭɜɟɥɢɱɟɧɧɵɯ�ɪɚɡɦɟɪɨɜ (ȼɍɊ) ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ 5 %, ɚ�ɞɨɥɹ 
s�ɨɛɪɚɡɧɵɯ�ɤɪɢɜɵɯ�ɧɚ�ɭɱɚɫɬɤɚɯ�ɫɨɩɪɹɠɟɧɢɹ�ɫɬɪɟɥɨɱɧɨɣ�ɡɨɧɵ�ɢ�ɫɨɪɬɢɪɨɜɨɱ-
ɧɵɯ� ɩɭɬɟɣ� ɩɨ� ɦɚɪɲɪɭɬɚɦ� ɫɤɚɬɵɜɚɧɢɹ� ɧɚ� ɢɫɫɥɟɞɭɟɦɨɣ� ɫɬɚɧɰɢɢ� ɞɨɫɬɢɝɚɟɬ       
25 %. ɋɪɟɞɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ�ɮɚɤɬɨɪɨɜ�ɜɵɞɟɥɹɟɬɫɹ�ɜɥɢɹɧɢɟ 
ɨɫɨɛɵɯ�ɤɥɢɦɚɬɢɱɟɫɤɢɯ�ɭɫɥɨɜɢɣ (ɫɢɥɶɧɵɣ�ɜɫɬɪɟɱɧɵɣ�ɜɟɬɟɪ, ɫɧɟɝɨɩɚɞ), ɢɡɧɨɫ�ɜ 
ɭɡɥɚɯ�ɬɪɟɧɢɹ, ɧɟɢɫɩɪɚɜɧɨɫɬɶ�ɬɨɪɦɨɡɧɨɝɨ�ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɟɩɟɧɶ�ɡɚɝɪɭɡɤɢ�ɜɚ-
ɝɨɧɚ, ɧɚɥɢɱɢɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ�ɩɪɨɮɢɥɹ�ɧɚ�ɫɩɭɫɤɧɨɣ�ɱɚɫɬɢ�ɢ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ 
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ɩɭɬɹɯ (ɨɰɟɧɢɜɚɟɬɫɹ� ɧɚ� ɭɪɨɜɧɟ 0,1 %). Ʉɪɨɦɟ� ɬɨɝɨ, ɫɭɳɟɫɬɜɭɟɬ� ɜɟɪɨɹɬɧɨɫɬɶ 
ɨɲɢɛɨɤ�ɪɚɛɨɬɧɢɤɨɜ�ɫɨɪɬɢɪɨɜɨɱɧɨɣ�ɝɨɪɤɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ�ɪɟɠɢɦ�ɫɤɚɬɵɜɚ-
ɧɢɹ�ɨɬɰɟɩɨɜ�ɫ�ɝɨɪɤɢ. ȼ�ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ�ɭɫɥɨɜɢɹɯ (ɫ�ɭɱɟɬɨɦ�ɭɪɨɜɧɹ�ɦɟɯɚɧɢ-
ɡɚɰɢɢ) ɩɪɢɧɹɬɚ� ɜɟɪɨɹɬɧɨɫɬɶ� ɨɲɢɛɤɢ�ɩɪɢ� ɪɟɝɭɥɢɪɨɜɚɧɢɢ�ɪɟɠɢɦɚ�ɪɨɫɩɭɫɤɚ�ɢ 
ɬɨɪɦɨɠɟɧɢɹ�ɨɬɰɟɩɨɜ�ɧɚ�ɭɪɨɜɧɟ 5 %. 

ȼ�ɢɫɫɥɟɞɨɜɚɧɢɢ�ɢɫɩɨɥɶɡɨɜɚɧ�ɦɟɬɨɞ�ɚɧɚɥɢɡɚ�ɞɟɪɟɜɚ�ɫɨɛɵɬɢɣ (ȿɌȺ) (ɪɢɫɭ-
ɧɨɤ 1) [6, 7]. Ɋɚɫɫɦɨɬɪɟɧɵ�ɞɜɚ�ɬɢɩɚ�ɢɫɯɨɞɚ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨ-
ɬɵ� ɫɨ� ɫɰɟɩɥɟɧɢɟɦ� ɜɚɝɨɧɨɜ: ɧɟɧɨɪɦɚɬɢɜɧɨɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ� ɚɜɬɨɫɰɟɩɨɤ 
ɧɟɪɚɛɨɱɢɦɢ�ɝɪɚɧɹɦɢ�ɯɜɨɫɬɨɜɢɤɨɜ�ɢɥɢ�ɨɬɫɭɬɫɬɜɢɟ�ɩɪɨɢɫɲɟɫɬɜɢɹ.  

 
Ɋɢɫɭɧɨɤ 1 – Ⱦɟɪɟɜɨ�ɫɨɛɵɬɢɣ�ɞɥɹ�ɨɰɟɧɤɢ�ɪɢɫɤɚ�ɧɟɧɨɪɦɚɬɢɜɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ         

ɚɜɬɨɫɰɟɩɨɤ  
Ʉɚɤ�ɜɢɞɧɨ�ɢɡ� ɪɢɫɭɧɤɚ 1, ɨɛɳɚɹ�ɜɟɪɨɹɬɧɨɫɬɶ�ɧɚɪɭɲɟɧɢɹ�ɭɫɥɨɜɢɣ� ɜɡɚɢɦɨ-

ɞɟɣɫɬɜɢɹ�ɢɦɟɟɬ�ɞɨɫɬɚɬɨɱɧɨ�ɧɢɡɤɢɣ�ɭɪɨɜɟɧɶ�ɢ�ɩɪɢ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɭɫɥɨɜɢɹɯ 
ɦɨɠɟɬ� ɞɨɫɬɢɝɚɬɶ 0,16 %. Ɉɞɧɚɤɨ� ɫ� ɭɱɟɬɨɦ� ɜɵɫɨɤɨɣ� ɫɬɟɩɟɧɢ� ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
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ɪɚɛɨɬɵ�ɫɨɪɬɢɪɨɜɨɱɧɵɯ�ɝɨɪɨɤ�Ȝ�ɫɨɛɵɬɢɟ�ɦɨɠɟɬ�ɨɬɧɨɫɢɬɫɹ�ɤ�ɱɚɫɬɵɦ [6, ɬɚɛɥɢ-
ɰɚ 1]. ɉɪɢ� ɷɬɨɦ� ɫɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɩɪɢ� ɧɟɧɨɪɦɚɬɢɜɧɨɦ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ 
ɦɨɠɧɨ�ɜɵɞɟɥɢɬɶ�ɱɟɬɵɪɟ�ɭɪɨɜɧɹ�ɬɹɠɟɫɬɢ�ɩɨɫɥɟɞɫɬɜɢɣ [6, ɬɚɛɥɢɰɚ 2]. 

1 Незначительный. ɍɪɨɜɟɧɶ� ɪɢɫɤɚ� ɞɨɩɭɫɬɢɦɵɣ (ɱɚɫɬɨ� ɧɚ� ɩɪɚɤɬɢɤɟ� ɧɟ 
ɩɪɢɧɢɦɚɟɦɵɣ�ɜ�ɪɚɫɱɟɬ). ȼ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟɧɢɹ�ɦɚɧɟɜɪɨɜ�ɩɨɫɥɟ�ɨɫɬɚɧɨɜɤɢ 
ɜɚɝɨɧɚ� ɜ� ɤɪɢɜɨɣ� ɫɢɬɭɚɰɢɹ ɩɪɚɜɢɥɶɧɨ� ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ� ɩɪɢɱɚɫɬɧɵɦɢ� ɪɚ-
ɛɨɬɧɢɤɚɦɢ. ɉɪɟɞɟɥɶɧɵɯ�ɭɝɨɥ�ɨɬɤɥɨɧɟɧɢɹ�ɚɜɬɨɫɰɟɩɨɤ�ɩɨɡɜɨɥɹɟɬ�ɜɵɩɨɥɧɢɬɶ 
ɨɫɚɠɢɜɚɧɢɟ� ɢ� ɫɜɟɞɟɧɢɟ� ɯɜɨɫɬɨɜɢɤɨɜ� ɜɪɭɱɧɭɸ� ɨɬɜɟɬɫɬɜɟɧɧɵɦ� ɪɚɛɨɬɧɢɤɨɦ 
ɞɥɹ�ɫɰɟɩɥɟɧɢɹ�ɜɚɝɨɧɨɜ�ɜ�ɤɪɢɜɨɣ. ɉɨɫɥɟɞɫɬɜɢɹ: ɡɚɞɟɪɠɤɚ�ɪɨɫɩɭɫɤɚ, ɞɨɩɨɥɧɢ-
ɬɟɥɶɧɵɟ�ɦɚɧɟɜɪɵ, ɜɵɩɨɥɧɟɧɢɟ�ɪɚɛɨɬ�ɜ�ɨɩɚɫɧɨɣ�ɡɨɧɟ. 

2 Несущественный. ɍɪɨɜɟɧɶ� ɪɢɫɤɚ� ɧɟɠɟɥɚɬɟɥɶɧɵɣ (ɧɚ� ɩɪɚɤɬɢɤɟ� ɱɚɫɬɨ 
ɞɨɩɭɫɬɢɦɵɣ). ȼ�ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ� ɦɚɧɟɜɪɨɜ� ɩɨɫɥɟ� ɨɫɬɚɧɨɜɤɢ� ɜɚɝɨɧɚ� ɜ 
ɤɪɢɜɨɣ�ɫɢɬɭɚɰɢɹ ɩɪɚɜɢɥɶɧɨ�ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ�ɩɪɢɱɚɫɬɧɵɦɢ�ɪɚɛɨɬɧɢɤɚɦɢ. 
ɉɪɟɞɟɥɶɧɵɣ�ɭɝɨɥ�ɨɬɤɥɨɧɟɧɢɹ�ɚɜɬɨɫɰɟɩɨɤ�ɜ�ɤɪɢɜɨɣ�ɧɟ�ɩɨɡɜɨɥɹɟɬ�ɜɵɩɨɥɧɢɬɶ 
ɫɰɟɩɥɟɧɢɟ� ɜɚɝɨɧɨɜ� ɜɪɭɱɧɭɸ. Ɍɪɟɛɭɟɬɫɹ� ɡɚɟɡɞ� ɥɨɤɨɦɨɬɢɜɚ� ɫ� ɩɪɨɬɢɜɨɩɨɥɨɠ-
ɧɨɣ�ɫɬɨɪɨɧɵ�ɜɚɝɨɧɚ. ȼ�ɫɥɭɱɚɟ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɫɰɟɩɥɟɧɢɹ�ɡɚɦɟɧɚ�ɥɨɤɨɦɨɬɢ-
ɜɚ, ɩɪɢɦɟɧɟɧɢɟ� ɜɚɝɨɧɚ� ɫ� ɛɨɥɶɲɢɦɢ� ɭɝɥɚɦɢ� ɨɬɤɥɨɧɟɧɢɹ� ɚɜɬɨɫɰɟɩɨɤ, 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɥɟɛɟɞɤɢ� ɞɥɹ� ɩɟɪɟɦɟɳɟɧɢɹ� ɜɚɝɨɧɚ� ɧɚ� ɩɪɹɦɨɣ� ɭɱɚɫɬɨɤ. ɉɨ-
ɫɥɟɞɫɬɜɢɹ: ɡɧɚɱɢɬɟɥɶɧɚɹ� ɡɚɞɟɪɠɤɚ� ɪɨɫɩɭɫɤɚ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ� ɦɚɧɟɜɪɵ� ɞɥɹ 
ɫɰɟɩɥɟɧɢɹ�ɫ�ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ�ɫɬɨɪɨɧɵ, ɜɨɡɦɨɠɧɨ�ɩɪɢɜɥɟɱɟɧɢɟ�ɜɬɨɪɨɝɨ�ɥɨ-
ɤɨɦɨɬɢɜɚ. 

3 Критический. ɍɪɨɜɟɧɶ� ɪɢɫɤɚ�ɧɟɞɨɩɭɫɬɢɦɵɣ. ȼ�ɩɪɨɰɟɫɫɟ� ɜɵɩɨɥɧɟɧɢɹ 
ɦɚɧɟɜɪɨɜ� ɩɨɫɥɟ� ɨɫɬɚɧɨɜɤɢ� ɜɚɝɨɧɚ� ɜ� ɤɪɢɜɨɣ� ɫɢɬɭɚɰɢɹ ɧɟɩɪɚɜɢɥɶɧɨ� ɢɧɬɟɪ-
ɩɪɟɬɢɪɭɟɬɫɹ�ɩɪɢɱɚɫɬɧɵɦɢ�ɪɚɛɨɬɧɢɤɚɦɢ�ɤɚɤ�ɞɨɩɭɫɬɢɦɚɹ. ɉɪɨɢɫɯɨɞɢɬ�ɧɚɪɭ-
ɲɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɞɜɢɠɟɧɢɹ, ɚɜɬɨɫɰɟɩɤɢ� ɫɤɚɬɵɜɚɸɳɟɝɨɫɹ� ɢ 
ɨɫɬɚɧɨɜɢɜɲɟɝɨɫɹ�ɧɚ�ɤɪɢɜɨɣ�ɜɚɝɨɧɨɜ�ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɧɟɪɚɛɨɱɢɦɢ�ɝɪɚɧɹɦɢ 
ɯɜɨɫɬɨɜɢɤɨɜ. ɉɪɨɢɫɯɨɞɢɬ�ɩɨɥɨɦɤɚ�ɷɥɟɦɟɧɬɨɜ�ɚɜɬɨɫɰɟɩɧɨɝɨ�ɦɟɯɚɧɢɡɦɚ, ɜɨɡ-
ɦɨɠɟɧ� ɱɚɫɬɢɱɧɵɣ� ɫɯɨɞ� ɜɚɝɨɧɚ, ɛɟɡ� ɩɨɬɟɪɢ� ɝɪɭɡɚ. ɉɨɫɥɟɞɫɬɜɢɹ: ɨɫɬɚɧɨɜɤɚ 
ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ� ɝɨɪɤɢ� ɧɚ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ� ɩɟɪɢɨɞ, ɩɪɢɜɥɟɱɟɧɢɟ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɣ�ɬɟɯɧɢɤɢ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ�ɪɚɫɯɨɞɵ�ɧɚ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɩɭɬɢ 
ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 

4 Катастрофический. ɍɪɨɜɟɧɶ�ɪɢɫɤɚ�ɧɟɞɨɩɭɫɬɢɦɵɣ. ȼ�ɩɪɨɰɟɫɫɟ�ɜɵɩɨɥɧɟ-
ɧɢɹ�ɦɚɧɟɜɪɨɜ�ɩɨɫɥɟ�ɨɫɬɚɧɨɜɤɢ�ɜɚɝɨɧɚ�ɜ�ɤɪɢɜɨɣ�ɫɢɬɭɚɰɢɹ ɧɟɩɪɚɜɢɥɶɧɨ�ɢɧɬɟɪ-
ɩɪɟɬɢɪɭɟɬɫɹ� ɩɪɢɱɚɫɬɧɵɦɢ� ɪɚɛɨɬɧɢɤɚɦɢ� ɤɚɤ� ɞɨɩɭɫɬɢɦɚɹ. Ⱥɜɬɨɫɰɟɩɤɢ 
ɫɤɚɬɵɜɚɸɳɟɝɨɫɹ�ɜɚɝɨɧɚ (ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ) ɢ�ɨɫɬɚɧɨɜɢɜɲɟɝɨɫɹ�ɜɚɝɨɧɚ�ɧɚ�ɤɪɢɜɨɣ 
�ɝɪɭɩɩɵ�ɜɚɝɨɧɨɜ) ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ�ɧɟɪɚɛɨɱɢɦɢ� ɝɪɚɧɹɦɢ� ɯɜɨɫɬɨɜɢɤɨɜ. ɉɪɨɢɫ-
ɯɨɞɢɬ� ɩɨɥɨɦɤɚ� ɷɥɟɦɟɧɬɨɜ� ɚɜɬɨɫɰɟɩɧɨɝɨ� ɦɟɯɚɧɢɡɦɚ. ȼɚɝɨɧ (ɝɪɭɩɩɚ� ɜɚɝɨɧɨɜ) 
ɫɯɨɞɢɬ�ɫ�ɩɭɬɢ, ɩɪɨɢɫɯɨɞɢɬ�ɨɩɪɨɤɢɞɵɜɚɧɢɟ�ɜɚɝɨɧɚ (ɧɟɫɤɨɥɶɤɢɯ�ɜɚɝɨɧɨɜ) ɫ�ɩɪɨ-
ɫɵɩɚɧɢɟɦ (ɜɵɬɟɤɚɧɢɟɦ) ɝɪɭɡɚ. ɉɨɫɥɟɞɫɬɜɢɹ: ɨɫɬɚɧɨɜɤɚ�ɪɚɛɨɬɵ� ɫɨɪɬɢɪɨɜɨɱɧɨɣ 
ɝɨɪɤɢ�ɧɚ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ�ɩɟɪɢɨɞ, ɩɪɢɜɥɟɱɟɧɢɟ�ɝɪɭɡɨɩɨɞɴɟɦɧɨɣ�ɬɟɯɧɢɤɢ, ɡɧɚ-
ɱɢɬɟɥɶɧɵɟ�ɪɚɫɯɨɞɵ�ɧɚ�ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ�ɩɭɬɢ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. ɉɨɬɟɪɹ�ɝɪɭ-
ɡɚ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ�ɩɨɫɥɟɞɫɬɜɢɹ, ɜɨɡɦɨɠɧɵ�ɱɟɥɨɜɟɱɟɫɤɢɟ�ɠɟɪɬɜɵ. 
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ɗɤɨɧɨɦɢɱɟɫɤɚɹ� ɨɰɟɧɤɚ� ɜɵɩɨɥɧɟɧɧɨɝɨ� ɚɧɚɥɢɡɚ� ɬɟɯɧɢɱɟɫɤɨɝɨ� ɨɫɧɚɳɟɧɢɹ 
ɫɬɚɧɰɢɣ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɩɨɡɜɨɥɹɟɬ�ɨɛɟɫɩɟɱɢɬɶ�ɩɨɞɞɟɪɠɚɧɢɟ�ɞɨɩɭɫɬɢɦɨɝɨ�ɭɪɨɜ-
ɧɹ�ɪɢɫɤɚ�ɩɪɢ�ɷɤɫɩɥɭɚɬɚɰɢɢ�ɨɛɴɟɤɬɨɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚ-
ɜɚ, ɚ� ɬɚɤɠɟ� ɨɰɟɧɢɬɶ� ɭɪɨɜɟɧɶ� ɬɹɠɟɫɬɢ� ɩɨɫɥɟɞɫɬɜɢɣ� ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɩɪɨɢɫɲɟɫɬɜɢɣ�ɩɪɢ�ɦɚɧɟɜɪɨɜɨɣ�ɪɚɛɨɬɟ. ɗɬɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɩɪɢɧɹɬɢɸ�ɜɟɪɧɵɯ 
ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ�ɪɟɲɟɧɢɣ, ɭɱɢɬɵɜɚɸɳɢɯ�ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ�ɭɫɥɨɜɢɣ�ɪɚɛɨɬɵ 
ɠɟɥɟɡɧɵɯ�ɞɨɪɨɝ, ɜɨɡɦɨɠɧɨɫɬɶ�ɧɚɫɬɭɩɥɟɧɢɹ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɨɛɵɬɢɣ�ɜ�ɛɭɞɭ-
ɳɟɦ, ɚ�ɬɚɤɠɟ�ɢɯ�ɜɥɢɹɧɢɟ�ɧɚ�ɞɨɫɬɢɠɟɧɢɟ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɨɛɴ-
ɟɤɬɨɜ�ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ�ɢ�ɩɨɞɜɢɠɧɨɝɨ�ɫɨɫɬɚɜɚ. 
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E. A. FILATOV 

JUSTIFICATION OF PARAMETERS OF OIL LOADING STATIONS SWITCH 
NECKS 

The results of research in the field of ensuring safe and efficient shunting work with 
rolling stock of various types made it possible to clarify the influence of the car design on 
the parameters of the switch necks of large railway stations. However, often railway sta-
tions and terminals provide transport services to enterprises with a narrow range of goods 
and rolling stock of the same type. The presented article analyzes the influence of tank de-
signs on the parameters of the transport infrastructure of oil loading stations. 

ɉɨɥɭɱɟɧɨ 21.10.2023 
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ɉɊȺȼɂɅȺ�ɈɎɈɊɆɅȿɇɂə�ɇȺɍɑɇɕɏ�ɋɌȺɌȿɃ 
ɇɚɭɱɧɚɹ�ɫɬɚɬɶɹ�ɜ�ɫɛɨɪɧɢɤɟ «ɉɪɨɛɥɟɦɵ�ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ�ɪɚɡɜɢɬɢɹ�ɠɟ-

ɥɟɡɧɨɞɨɪɨɠɧɵɯ� ɫɬɚɧɰɢɣ� ɢ� ɭɡɥɨɜ» ɞɨɥɠɧɚ� ɨɬɪɚɠɚɬɶ� ɪɟɡɭɥɶɬɚɬɵ� ɫɨɛɫɬ-
ɜɟɧɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɛɨɛɳɟɧɢɹ�ɩɪɚɤɬɢɱɟɫɤɨɝɨ�ɨɩɵɬɚ�ɢɥɢ�ɫɢɫɬɟɦɧɵɣ 
ɚɧɚɥɢɬɢɱɟɫɤɢɣ�ɨɛɡɨɪ�ɦɚɬɟɪɢɚɥɚ�ɜ�ɧɟɤɨɬɨɪɨɣ�ɤɨɧɤɪɟɬɧɨɣ�ɨɛɥɚɫɬɢ�ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ� ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ� ɪɚɡɞɟɥɶɧɵɯ� ɩɭɧɤɬɨɜ. Ɋɚɛɨɬɚ� ɞɨɥɠɧɚ� ɛɵɬɶ 
ɩɟɪɟɞɚɧɚ�ɜ�ɰɢɮɪɨɜɨɦ�ɜɢɞɟ�ɧɚ�ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ 

vlasiuk.ta@gmail.com 
ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ�ɫɟɤɪɟɬɚɪɹ�ɪɟɞɚɤɰɢɢ�ɫɛɨɪɧɢɤɚ�ɬɪɭɞɨɜ�ɫ�ɭɤɚɡɚɧɢɟɦ�ɜ�ɩɨɥɟ 
©Ɍɟɦɚ» ɧɚɡɧɚɱɟɧɢɹ�ɜɵɫɵɥɚɟɦɨɝɨ�ɦɚɬɟɪɢɚɥɚ «ȼ�ɫɛɨɪɧɢɤ�ɉɪɚɜɞɢɧɚ». 

Ɏɨɪɦɚɬ�ɛɭɦɚɝɢ – Ⱥ5, ɦɟɠɞɭɫɬɪɨɱɧɵɣ�ɢɧɬɟɪɜɚɥ – ɨɞɢɧɚɪɧɵɣ. ɋɬɪɚ-
ɧɢɰɵ�ɞɨɥɠɧɵ�ɢɦɟɬɶ�ɩɨɥɹ: ɜɟɪɯɧɟɟ – 1,7 ɫɦ, ɥɟɜɨɟ�ɢ�ɩɪɚɜɨɟ – ɩɨ 1,6 ɫɦ, 
ɧɢɠɧɟɟ –  2,1  ɫɦ.  Ɍɟɤɫɬ�ɫɬɚɬɶɢ�ɩɟɱɚɬɚɟɬɫɹ�ɲɪɢɮɬɨɦ Times  New Roman,  
ɪɚɡɦɟɪ – 10 ɩɬ (ɜ�ɬɚɛɥɢɰɚɯ – 9, ɜ�ɩɨɞɫɬɪɨɱɧɵɯ�ɫɧɨɫɤɚɯ – 8), ɜɵɪɚɜɧɢɜɚ-
ɧɢɟ – ɩɨ�ɲɢɪɢɧɟ. Ɉɬɫɬɭɩ�ɧɚɱɚɥɚ�ɤɚɠɞɨɝɨ�ɚɛɡɚɰɚ�ɫɨɫɬɚɜɥɹɟɬ 0,5 ɫɦ.  

ɂɧɮɨɪɦɚɰɢɹ, ɩɪɟɞɜɚɪɹɸɳɚɹ�ɫɬɚɬɶɸ, ɜɤɥɸɱɚɟɬ: 
í�ɍȾɄ; 
í�ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɢ�ɢ�ɦɟɫɬɚ�ɪɚɛɨɬɵ�ɚɜɬɨɪɨɜ (ɫ�ɩɪɨɩɭɫɤɨɦ�ɫɜɨɛɨɞ-

ɧɨɣ�ɫɬɪɨɤɢ�ɩɨɫɥɟ�ɍȾɄ), ɩɪɨɩɢɫɧɵɦ�ɤɭɪɫɢɜɨɦ; 
í�ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ; 
í� ɧɚɡɜɚɧɢɟ� ɫɬɚɬɶɢ (ɫ� ɩɪɨɩɭɫɤɨɦ� ɫɜɨɛɨɞɧɨɣ� ɫɬɪɨɤɢ� ɩɨɫɥɟ� ɚɞɪɟɫɚ 

ɷɥɟɤɬɪɨɧɧɨɣ�ɩɨɱɬɵ, ɠɢɪɧɵɦ�ɩɪɨɩɢɫɧɵɦ�ɲɪɢɮɬɨɦ); 
í�ɤɪɚɬɤɭɸ�ɚɧɧɨɬɚɰɢɸ (ɪɚɡɦɟɪ�ɲɪɢɮɬɚ 9 ɩɬ).  
ɋɥɟɞɭɟɬ�ɨɛɪɚɬɢɬɶ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɫɦɵɫɥɨɜɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɚɧɧɨɬɚɰɢɢ, ɹɜ-

ɥɹɸɳɟɣɫɹ� ɨɫɧɨɜɨɣ� ɞɥɹ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɫɢɫɬɟɦ� ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 
ɩɨɢɫɤɚ�ɜ�ɫɟɬɢ�ɂɧɬɟɪɧɟɬ. ɉɨɷɬɨɦɭ�ɚɧɧɨɬɚɰɢɹ�ɞɨɥɠɧɚ�ɬɨɱɧɨ�ɨɬɪɚɠɚɬɶ�ɫɨ-
ɞɟɪɠɚɧɢɟ� ɧɚɭɱɧɨɣ� ɫɬɚɬɶɢ, ɱɬɨɛɵ� ɩɨ� ɧɟɣ� ɱɢɬɚɬɟɥɶ� ɫɦɨɝ� ɩɨɥɭɱɢɬɶ� ɩɪɚ-
ɜɢɥɶɧɨɟ�ɩɪɟɞɫɬɚɜɥɟɧɢɟ�ɨ�ɫɭɬɢ�ɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɚɯ�ɚɜɬɨɪɫɤɨɣ�ɪɚ-
ɛɨɬɵ. ȼ�ɬɟɤɫɬɟ�ɚɧɧɨɬɚɰɢɢ�ɫɥɟɞɭɟɬ�ɭɩɨɬɪɟɛɥɹɬɶ�ɫɢɧɬɚɤɫɢɱɟɫɤɢɟ�ɫɥɨɜɨɫɨ-
ɱɟɬɚɧɢɹ, ɫɜɨɣɫɬɜɟɧɧɵɟ�ɹɡɵɤɭ�ɧɚɭɱɧɵɯ�ɢ�ɬɟɯɧɢɱɟɫɤɢɯ�ɞɨɤɭɦɟɧɬɨɜ, ɢɡɛɟ-
ɝɚɬɶ� ɫɥɨɠɧɵɯ� ɝɪɚɦɦɚɬɢɱɟɫɤɢɯ� ɤɨɧɫɬɪɭɤɰɢɣ, ɢɫɩɨɥɶɡɨɜɚɬɶ� ɡɧɚɱɢɦɵɟ 
ɫɥɨɜɚ�ɢɡ�ɬɟɤɫɬɚ�ɫɬɚɬɶɢ. Ⱥɧɧɨɬɚɰɢɹ�ɤ�ɫɬɚɬɶɟ�ɞɨɥɠɧɚ�ɛɵɬɶ�ɢɧɮɨɪɦɚɬɢɜɧɨɣ, 
ɧɟ� ɫɨɞɟɪɠɚɬɶ� ɢɫɬɨɪɢɱɟɫɤɢɯ� ɫɩɪɚɜɨɤ, ɨɩɢɫɚɧɢɣ� ɪɚɧɟɟ� ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ 
ɪɚɛɨɬ, ɨɛɳɟɢɡɜɟɫɬɧɵɯ�ɞɥɹ� ɫɩɟɰɢɚɥɢɫɬɨɜ�ɩɨɥɨɠɟɧɢɣ, ɞɭɛɥɢɪɨɜɚɬɶ� ɬɟɤɫɬ 
ɫɚɦɨɣ�ɫɬɚɬɶɢ. Ɉɛɴɟɦ�ɚɧɧɨɬɚɰɢɢ – ɧɟ�ɛɨɥɟɟ 150 ɫɥɨɜ. 

ɉɪɢɦɟɪ�ɨɮɨɪɦɥɟɧɢɹ�ɜɫɟɝɨ�ɬɟɤɫɬɨɜɨɝɨ�ɛɥɨɤɚ, ɩɪɟɞɜɚɪɹɸɳɟɝɨ�ɫɬɚɬɶɸ, 
ɩɪɢɜɟɞɟɧ�ɧɢɠɟ. Ɍɟɤɫɬ� ɫɬɚɬɶɢ� ɧɚɱɢɧɚɟɬɫɹ�ɩɨɫɥɟ� ɚɧɧɨɬɚɰɢɢ� ɫ�ɩɪɨɩɭɫɤɨɦ 
ɫɜɨɛɨɞɧɨɣ�ɫɬɪɨɤɢ. Ɇɚɬɟɪɢɚɥ�ɫɬɚɬɶɢ�ɞɨɥɠɟɧ�ɫɨɞɟɪɠɚɬɶ�ɤɪɚɬɤɨɟ�ɜɜɟɞɟɧɢɟ, 
ɩɨɫɜɹɳɚɸɳɟɟ� ɱɢɬɚɬɟɥɹ� ɜ� ɢɡɥɚɝɚɟɦɭɸ� ɩɪɨɛɥɟɦɧɭɸ� ɨɛɥɚɫɬɶ, ɨɫɧɨɜɧɭɸ 
ɱɚɫɬɶ� ɢ� ɡɚɤɥɸɱɟɧɢɟ. ȼɫɟ� ɬɪɢ� ɩɨɡɢɰɢɢ� ɧɟ� ɜɵɞɟɥɹɸɬɫɹ� ɡɚɝɥɚɜɢɹɦɢ, ɧɨ 
ɞɨɥɠɧɵ�ɛɵɬɶ�ɱɟɬɤɨ�ɩɪɨɫɥɟɠɢɜɚɟɦɵɦɢ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ.  
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Ɋɢɫɭɧɤɢ� ɜ� ɫɬɚɬɶɟ� ɞɨɥɠɧɵ� ɛɵɬɶ� ɩɟɪɟɞɚɧɵ� ɩɨ� ɷɥɟɤɬɪɨɧɧɨɣ� ɩɨɱɬɟ� ɨɬ-

ɞɟɥɶɧɵɦɢ�ɮɚɣɥɚɦɢ�ɜ�ɮɨɪɦɚɬɟ .jpg. Ⱦɨɩɭɫɤɚɟɬɫɹ�ɜɵɩɨɥɧɹɬɶ�ɢɥɥɸɫɬɪɚɰɢɢ 
ɤ� ɫɬɚɬɶɟ� ɜ� ɰɜɟɬɧɨɦ� ɜɢɞɟ,  ɧɨ� ɛɟɡ� ɩɨɥɭɬɨɧɨɜ.  ɂɫɤɥɸɱɟɧɢɟ� ɫɨɫɬɚɜɥɹɸɬ 
ɰɜɟɬɧɵɟ�ɮɨɬɨɝɪɚɮɢɢ�ɯɨɪɨɲɟɝɨ�ɤɚɱɟɫɬɜɚ, ɤɨɬɨɪɵɟ�ɬɚɤɠɟ�ɦɨɝɭɬ�ɢɫɩɨɥɶɡɨ-
ɜɚɬɶɫɹ�ɞɥɹ�ɢɥɥɸɫɬɪɚɰɢɣ�ɜ�ɫɬɚɬɶɟ. ȼ�ɱɟɪɧɨ�ɛɟɥɨɦ�ɜɢɞɟ�ɜɫɟ�ɪɢɫɭɧɤɢ�ɞɨɥɠ-
ɧɵ�ɛɵɬɶ� ɫɬɪɨɝɨ�ɤɨɧɬɪɚɫɬɧɵɦɢ�ɛɟɡ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɫɟɪɨɝɨ�ɰɜɟɬɚ. Ⱦɚɧɧɨɟ 
ɬɪɟɛɨɜɚɧɢɟ� ɨɬɧɨɫɢɬɫɹ� ɬɚɤɠɟ� ɤ� ɬɟɤɫɬɨɜɵɦ� ɛɥɨɤɚɦ� ɜ� ɪɢɫɭɧɤɚɯ, ɤɨɬɨɪɵɟ 
ɞɨɥɠɧɵ� ɩɟɱɚɬɚɬɶɫɹ� ɲɪɢɮɬɨɦ Times New Roman. ɋɥɨɠɧɵɟ� ɪɢɫɭɧɤɢ� ɫ 
ɛɨɥɶɲɢɦ� ɤɨɥɢɱɟɫɬɜɨɦ� ɬɟɤɫɬɨɜɨɣ� ɢɧɮɨɪɦɚɰɢɢ (ɫɬɪɭɤɬɭɪɧɵɟ� ɢ� ɛɥɨɤ-
ɫɯɟɦɵ�ɚɥɝɨɪɢɬɦɨɜ) ɧɟɨɛɯɨɞɢɦɨ�ɜɵɫɵɥɚɬɶ�ɧɟ�ɬɨɥɶɤɨ�ɜ�ɪɚɫɬɪɨɜɨɦ�ɮɨɪɦɚ-
ɬɟ .jpg, ɧɨ� ɢ� ɜ� ɤɚɤɨɦ�ɥɢɛɨ� ɜɟɤɬɨɪɧɨɦ�ɞɥɹ� ɜɨɡɦɨɠɧɨɣ� ɩɨɫɥɟɞɭɸɳɟɣ� ɪɟ-
ɞɚɤɰɢɢ (.crd, .ppt, .vsd) ɛɟɡ�ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ�ɩɟɪɟɩɢɫɤɢ�ɫ�ɚɜɬɨɪɨɦ.    

Ɏɨɪɦɭɥɵ�ɞɨɥɠɧɵ�ɧɚɛɢɪɚɬɶɫɹ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɜɫɬɪɨɟɧɧɨɝɨ�ɦɨɞɭɥɹ 
Word Equation ɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɞɪɭɝɢɯ� ɫɪɟɞɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 
ɞɨɫɬɭɩ� ɤ� ɢɯ� ɪɟɞɚɤɬɢɪɨɜɚɧɢɸ� ɜ� ɥɸɛɵɯ� ɜɟɪɫɢɹɯ� ɬɟɤɫɬɨɜɨɝɨ� ɪɟɞɚɤɬɨɪɚ.   
Ɉɫɨɛɨ�ɫɥɟɞɭɟɬ�ɨɛɪɚɬɢɬɶ�ɜɧɢɦɚɧɢɟ�ɧɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɩɟɪɟɦɟɧɧɵɯ�ɫ�ɧɢɠ-
ɧɢɦɢ�ɢɥɢ�ɜɟɪɯɧɢɦɢ�ɢɧɞɟɤɫɚɦɢ (ɜ�ɬɨɦ�ɱɢɫɥɟ�ɢ�ɜ�ɬɟɤɫɬɨɜɵɯ�ɛɥɨɤɚɯ�ɪɢɫɭɧ-
ɤɨɜ), ɤɨɬɨɪɵɟ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɧɚɱɟɪɬɚɧɵ�ɜ�ɫɬɪɨɝɨɦ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɩɪɢɧɹ-
ɬɵɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ (ɩɪɚɜɢɥɶɧɵɟ�ɢɧɞɟɤɫɵ�ɫ�ɱɟɬɤɢɦ�ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɟɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ�ɫɚɦɨɣ�ɩɟɪɟɦɟɧɧɨɣ, ɥɚɬɢɧɢɰɚ – ɤɭɪɫɢɜɨɦ, ɪɭɫɫɤɢɟ�ɢ�ɝɪɟɱɟ-
ɫɤɢɟ� ɫɢɦɜɨɥɵ – ɩɪɹɦɨ, ɫɨɪɚɡɦɟɪɧɨɫɬɶ� ɬɟɤɫɬɚ� ɢ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ� ɫɢɦɜɨ-
ɥɨɜ�ɫɭɦɦɵ, ɩɪɨɢɡɜɟɞɟɧɢɹ, ɤɜɚɞɪɚɬɧɨɝɨ�ɤɨɪɧɹ, ɨɛɵɤɧɨɜɟɧɧɨɣ�ɞɪɨɛɢ, ɢɧ-
ɬɟɝɪɚɥɚ�ɢ�ɩɪ.). 

Ɉɛɴɟɦ�ɧɚɭɱɧɨɣ�ɫɬɚɬɶɢ�ɞɨɥɠɟɧ�ɛɵɬɶ�ɧɟ�ɦɟɧɟɟ 0,35 ɚ. ɥ. (5–6 ɫɬɪɚɧɢɰ 
ɬɟɤɫɬɚ�ɩɨ�ɬɪɟɛɨɜɚɧɢɹɦ�ɧɚɫɬɨɹɳɟɝɨ�ɫɛɨɪɧɢɤɚ). 

Ɂɚɜɟɪɲɚɟɬɫɹ� ɧɚɭɱɧɚɹ� ɫɬɚɬɶɹ� ɫɩɢɫɤɨɦ� ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ� ɥɢɬɟɪɚɬɭɪɵ 
�ɲɪɢɮɬ – Times New Roman, ɪɚɡɦɟɪ – 9 ɩɬ) ɜ� ɫɬɪɨɝɨɦ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ 
ȽɈɋɌ 7.01-2003, ȽɈɋɌ 7.82-2001. ɉɨɫɥɟ�ɛɢɛɥɢɨɝɪɚɮɢɱɟɫɤɨɝɨ� ɫɩɢɫɤɚ� ɢ 
ɩɪɨɩɭɫɤɚ� ɫɜɨɛɨɞɧɨɣ� ɫɬɪɨɤɢ� ɫɥɟɞɭɟɬ� ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ� ɛɥɨɤ� ɧɚ� ɚɧɝɥɢɣ-
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ɫɤɨɦ�ɹɡɵɤɟ (ɢɧɢɰɢɚɥɵ�ɢ�ɮɚɦɢɥɢɹ�ɚɜɬɨɪɚ, ɦɟɫɬɨ�ɪɚɛɨɬɵ, ɚɞɪɟɫ�ɷɥɟɤɬɪɨɧ-
ɧɨɣ�ɩɨɱɬɵ, ɧɚɡɜɚɧɢɟ�ɫɬɚɬɶɢ, ɚɧɧɨɬɚɰɢɹ). Ⱦɚɥɟɟ�ɭɤɚɡɵɜɚɟɬɫɹ�ɞɚɬɚ�ɩɨɥɭɱɟ-
ɧɢɹ�ɪɟɞɚɤɰɢɟɣ� ɫɬɚɬɶɢ�ɨɬ� ɚɜɬɨɪɚ (ɲɪɢɮɬ – Times New Roman, ɪɚɡɦɟɪ –     
8 ɩɬ�ɫ�ɩɪɨɩɭɫɤɨɦ�ɩɭɫɬɨɣ�ɫɬɪɨɤɢ�ɩɨɫɥɟ�ɚɧɧɨɬɚɰɢɢ�ɧɚ�ɚɧɝɥɢɣɫɤɨɦ�ɹɡɵɤɟ).  

ɉɪɢɦɟɪ�ɨɮɨɪɦɥɟɧɢɹ�ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ�ɛɥɨɤɚ, ɡɚɜɟɪɲɚɸɳɟɝɨ�ɫɬɚɬɶɸ, 
ɩɪɢɜɟɞɟɧ�ɧɢɠɟ.  

 
Ɍɟɤɫɬ�ɫɬɚɬɶɢ�ɢ�ɪɢɫɭɧɤɢ�ɜ�ɷɥɟɤɬɪɨɧɧɨɦ�ɜɢɞɟ�ɭɩɚɤɨɜɵɜɚɸɬɫɹ�ɜ�ɚɪɯɢɜ�ɫ 

ɢɦɟɧɟɦ�ɚɜɬɨɪɚ (ɧɚɩɪɢɦɟɪ, ruchkin_art.rar). 
Ʉɪɨɦɟ�ɦɚɬɟɪɢɚɥɨɜ�ɩɨ� ɫɬɚɬɶɟ� ɞɨɥɠɟɧ�ɛɵɬɶ� ɩɨɞɝɨɬɨɜɥɟɧ�ɢ� ɜɵɫɥɚɧ�ɧɚ 

ɚɞɪɟɫ�ɪɟɞɚɤɰɢɢ�ɫɛɨɪɧɢɤɚ�ɫɤɚɧ�ɨɬɱɟɬɚ�ɪɟɡɭɥɶɬɚɬɨɜ�ɪɚɛɨɬɵ�ɩɪɨɝɪɚɦɦɵ�ɚɧ-
ɬɢɩɥɚɝɢɚɬ. 

 



 
 

 

 

 

 

 

 

 

 

 

 
 
 
 
 

ɇɚɭɱɧɨɟ�ɢɡɞɚɧɢɟ 
 
 

ɉɊɈȻɅȿɆɕ�ɉȿɊɋɉȿɄɌɂȼɇɈȽɈ�ɊȺɁȼɂɌɂə 
ɀȿɅȿɁɇɈȾɈɊɈɀɇɕɏ�ɋɌȺɇɐɂɃ�ɂ�ɍɁɅɈȼ 

Ɇɟɠɞɭɧɚɪɨɞɧɵɣ�ɫɛɨɪɧɢɤ�ɧɚɭɱɧɵɯ�ɬɪɭɞɨɜ 
ȼɵɩɭɫɤ 5 

 
Ɋɟɞɚɤɬɨɪ�Ⱥ. Ⱥ. ɉ�ɚ�ɜ�ɥ�ɸ�ɱ�ɟ�ɧ�ɤ�ɨ�ɜ�ɚ 

Ɍɟɯɧɢɱɟɫɤɢɣ�ɪɟɞɚɤɬɨɪ�ȼ. ɇ. Ʉ�ɭ�ɱ�ɟ�ɪ�ɨ�ɜ�ɚ 
ɉɨɞɩɢɫɚɧɨ�ɜ�ɩɟɱɚɬɶ 30.12.2023 ɝ. Ɏɨɪɦɚɬ 60×84 1/16. 

Ȼɭɦɚɝɚ�ɨɮɫɟɬɧɚɹ. Ƚɚɪɧɢɬɭɪɚ�Ɍɚɣɦɫ New Roman. ɉɟɱɚɬɶ�ɧɚ�ɪɢɡɨɝɪɚɮɟ. 
ɍɫɥ. ɩɟɱ. ɥ. 11,86. ɍɱ.-ɢɡɞ. ɥ. 12,17. Ɍɢɪɚɠ 100 ɷɤɡ. 

Ɂɚɤ. 3612. ɂɡɞ. ʋ 73. 
 

ɂɡɞɚɬɟɥɶ�ɢ�ɩɨɥɢɝɪɚɮɢɱɟɫɤɨɟ�ɢɫɩɨɥɧɟɧɢɟ: 
Ȼɟɥɨɪɭɫɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɬɪɚɧɫɩɨɪɬɚ. 

ɋɜɢɞɟɬɟɥɶɫɬɜɨ�ɨ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ�ɪɟɝɢɫɬɪɚɰɢɢ�ɢɡɞɚɬɟɥɹ, ɢɡɝɨɬɨɜɢɬɟɥɹ, 
ɪɚɫɩɪɨɫɬɪɚɧɢɬɟɥɹ�ɩɟɱɚɬɧɵɯ�ɢɡɞɚɧɢɣ 

ʋ 1/361 ɨɬ 13.06.2014. 
ʋ 2/104 ɨɬ 01.04.2014. 
ʋ 3/1583 ɨɬ 14.11.2017. 

ɍɥ. Ʉɢɪɨɜɚ, 34, 246653, ɝ. Ƚɨɦɟɥɶ 
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	Электронная очередь − это программно-аппаратный комплекс, позволяющий формализовать и оптимизировать управление потоком посетителей. Основной целью данной автоматизации является равномерное и грамотное распределение рабочего времени сотрудников, уменьшение ожидания клиентов, улучшение планирования подачи на станцию. С переходом на электронную очередь появится возможность составления графика подач. Каждый клиент сможет записаться в любое удобное, свободное для него время. Технология работы клиента с электронной очередью отражена на рисунке 2.
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	Рисунок 2 – Алгоритм работы клиента с функцией «Электронная очередь»
	Основным преимуществом электронной очереди является оптимизация рабочего времени. Появляется возможность  перехода на 8-часовой рабочий день вместо круглосуточных смен или  12-часового рабочего дня, экономии на фонде заработной платы, улучшения условий труда, повышения равномерности загрузки работников, оптимизации штата, увеличения уровня доверия среди клиентов, проведения онлайн-мониторинга для быстрого устранения непредвиденных ситуаций.
	Функция «Электронная очередь», основываясь на полученных заявках, позволит формировать план оптимальной расстановки контейнеров на терминале путем фиксации прибытия контейнера на станцию до расформирования и фактического прибытия на терминал. Для формирования этого плана прибытие контейнера должно быть зафиксировано в электронной очереди в момент прибытия на станцию до расформирования и фактического прибытия на терминал, чтобы клиент мог занять свое место в электронной очереди, с указанием срока и способа вывоза груза.
	К подгруппе В1 можно отнести избыток порожних контейнеров на терминале. Такие контейнеры не включены в регулировочное задание и не предназначены для отправки в рассматриваемый промежуток времени. В данную группу могут быть отнесены собственные порожние контейнеры сторонних владельцев, которые хранятся на терминале по договору.
	Для контейнеров подгруппы В3 установлен низкий уровень прогнозирования в связи с отсутствием информации о намерениях оператора в периоде прогнозирования. Все операции с такими контейнерами выполняются в оперативном режиме по запросу клиента без предварительного информирования о номерах конкретных контейнеров, с которыми в прогнозируемом периоде будут выполняться перестановки.

