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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. 
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THE SCALE PLAN OF RAILWAY STATION 

The key problems arising at the decision of a task reconstruction the unscale circuit on 
the digital prototype of the scale plan of railway station are considered. 
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