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С. Н. ТИМАШКОВ 
Белорусский государственный университет транспорта, г. Гомель  

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 

,
)(

ɄɌȿ
43251

ɩ
Ɇ tbtttta ++++
=  

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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