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ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɫɨɡɞɚɧɢɹ ɩɪɨɛɥɟɦɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ (ɋɂɆ) ɤɚɤ ɦɟɬɨɞɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɟɬɟɜɨɣ ɚɜ-
ɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɤɥɚɫɫɨɦ ɫɥɨɠɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɦɨɪɫɤɢɯ 
ɩɨɞɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ (Ʉɋɍ Ɍɋ ɆɉɈ) ɜ ɧɨɪɦɚɥɶɧɵɯ, ɫɩɟɰɢɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ, ɜ ɪɟɠɢɦɟ «ɋɨɜɟɬ». ɂɧɬɟɥɥɟɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɋɂɆ ɪɟɚɥɢ-

ɡɨɜɚɧɚ ɜ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ (ȺɉɄ) ɧɚ ɨɫɧɨɜɟ ɩɚɤɟɬɚ Borland C++ Builder ɫ ɢɦ-

ɦɟɪɫɢɨɧɧɨɣ ɫɪɟɞɨɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɹ-
ɩɪɢɤɥɚɞɧɢɤɚ ɫ ɢɦɢɬɚɰɢɟɣ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɧɚ ȺɉɄ. 

ɂɦɢɬɚɰɢɨɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ, ɤɚɤ ɢɡɜɟɫɬɧɨ, ɹɜɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɭɩɪɚɜɥɟɧɢɹ ɫɥɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ. Ɇɨɪɫɤɢɟ ɩɨɞɜɢɠɧɵɟ ɨɛɴɟɤɬɵ (ɆɉɈ) ɨɬɧɨɫɹɬɫɹ ɤ ɤɥɚɫ-
ɫɭ ɫɥɨɠɧɵɯ ɷɪɝɚɬɢɱɟɫɤɢɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɢ ɢɦɟɸɬ ɰɟɥɵɣ ɪɹɞ ɯɚɪɚɤɬɟɪɧɵɯ ɨɫɨ-
ɛɟɧɧɨɫɬɟɣ ɜ ɭɩɪɚɜɥɟɧɢɢ. 

Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɚɜɚɪɢɣɧɵɦ ɆɉɈ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɜɢ-

ɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ – ɪɚɫɩɨɥɨɠɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɨɬɫɟɤɚ, ɧɚɱɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
(Vx0), ɝɥɭɛɢɧɚ (η0), ɩɥɨɳɚɞɶ ɚɜɚɪɢɢ (S0), ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɞɢ-

ɧɚɦɢɱɟɫɤɢɯ ɪɭɥɟɣ ɢ ɛɚɥɥɚɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɰɢɫɬɟɪɧɚɯ ɝɥɚɜɧɨɝɨ ɛɚɥɥɚɫɬɚ (ɐȽȻ). 

ɍɩɪɚɜɥɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɨɝɥɚɫɨɜɚɧɧɨ ɫ ɪɚɡɥɢɱɧɵɯ ɩɨɫɬɨɜ ɆɉɈ ɢ ɢɦɟɟɬ ɫɟɬɟɜɨɣ ɯɚ-
ɪɚɤɬɟɪ. ȼ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɪɚɞɢɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɪɭɥɹɦɢ 

(ɜ ɪɟɠɢɦɚɯ «ɚɜɬɨɦɚɬ» ɢ «ɩɨɥɭɚɜɬɨɦɚɬ») ɢ ɫɢɬɭɚɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɛɚɥɥɚɫɬɨɦ ɜ ɐȽȻ. ɂɫ-
ɫɥɟɞɭɸɬɫɹ ɫɨɛɵɬɢɹ (ɚɜɚɪɢɣɧɵɟ ɨɬɫɟɤɢ) ɢ ɫɢɬɭɚɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɷɬɨɦɭ ɫɨɛɵɬɢɸ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ Vx0, S0, η0. Ɉɞɧɨɦɭ ɫɨɛɵɬɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɫɢɬɭɚɰɢɣ. ɂɫɫɥɟɞɨ-
ɜɚɧɢɟ ɦɧɨɠɟɫɬɜ ɫɨɛɵɬɢɣ ɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɧɢɯ ɨɩɪɟɞɟɥɹɟɬ ɛɚɡɭ ɡɧɚɧɢɣ ɩɨ ɫɨɛɵɬɢɹɦ ɢ ɫɢ-

ɬɭɚɰɢɹɦ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɨɩɪɟɞɟɥɟɧɢɟ ɛɚɡɵ ɡɧɚɧɢɣ ɩɨ ɫɟɬɟɜɨɦɭ 
ɫɢɬɭɚɰɢɨɧɧɨɦɭ ɭɩɪɚɜɥɟɧɢɸ ɆɉɈ. Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɪɚɛɨɬɵ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɟɚɥɢɡɚ-
ɰɢɸ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɠɢɦɟ «ɫɨɜɟɬ» ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɬɟɤɭɳɟɝɨ ɮɚɡɨɜɨɝɨ 
ɞɜɢɠɟɧɢɹ ɆɉɈ ɧɚ ɨɫɧɨɜɟ ɚɝɟɧɬɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

 

   
Ɉɬɦɟɬɢɦ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɩɨ ɭɩɪɚɜɥɟɧɢɸ 

ɆɉɈ: 
ɧɚɥɢɱɢɟ ɧɟɥɢɧɟɣɧɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɆɉɈ (ɫɢɫɬɟɦɚ ɧɟɥɢɧɟɣ-

ɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɜɵɫɨɤɨɣ ɪɚɡɦɟɪɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɚɹ ɩɨɞɫɢɫɬɟɦɵ ɚɥ-
ɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ), ɫɥɨɠɧɵɯ ɧɟɥɢɧɟɣɧɵɯ ɦɨɞɟɥɟɣ ɪɚɛɨɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɢ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɫ ɨɛɳɢɦ ɜɵɫɨɤɢɦ ɩɨɪɹɞɤɨɦ ɩɨɥɧɨɣ ɦɨɞɟɥɢ (ɜ ɧɟɤɨɬɨɪɵɯ ɫɥɨɠɧɵɯ ɪɟ-
ɠɢɦɚɯ ɛɨɥɟɟ 300); 

ɧɚɥɢɱɢɟ ɦɧɨɝɨɦɟɪɧɨɝɨ ɢ ɦɧɨɝɨɫɜɹɡɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɝɨ ɫ ɪɚɡɥɢɱ-

ɧɵɯ ɩɨɫɬɨɜ ɭɩɪɚɜɥɟɧɢɹ; 
ɫɥɨɠɧɚɹ ɫɬɪɭɤɬɭɪɚ ɫɜɹɡɟɣ «ɨɛɴɟɤɬ – ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ – ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ (Ʉɋɍ Ɍɋ) – ɜɨɡɦɭɳɟɧɢɹ ɜɧɟɲɧɟɣ ɫɪɟɞɵ ɢ ɨɬ ɚɜɚɪɢɢ»; 

                                           
1 Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ, ɝɪɚɧɬ № 12-08-00769-ɚ 
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ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɢ 

ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɢɟ ɩɪɢɧɰɢɩɵ ɫɨɡɞɚɧɢɹ ɭɩɪɚɜɥɹɸɳɢɯ ɫɢɥ ɢ ɦɨɦɟɧɬɨɜ ɫ ɪɚɡɥɢɱɧɨɣ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɶɸ ɭɩɪɚɜɥɟɧɢɹ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ, 

ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɆɉɈ (ɧɨɪɦɚɥɶɧɵɟ, ɚɜɚɪɢɣɧɵɟ 
ɢ ɫɩɟɰɢɚɥɶɧɵɟ ɪɟɠɢɦɵ); 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɟɫɩɟɱɟɧɢɹ ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ ɜ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɦ, ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɢ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɪɟɠɢɦɚɯ; 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɱɟɬɚ ɪɚɡɥɢɱɧɵɯ ɰɟɥɟɣ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɯ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɫɢɬɭɚɰɢɢ; 

ɬɪɟɛɨɜɚɧɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɵɲɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬɨɱɧɨɫɬɢ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ 

ɜ ɫɥɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɩɥɚɜɚɧɢɹ; 
ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɩɨɞɝɨɬɨɜɤɢ ɨɩɟɪɚɬɨɪɨɜ ɩɨɫɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɢ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɧɢɯ ɨɩɟɪɚɬɢɜɧɨɣ ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ – ɜ ɪɟɠɢɦɟ «ɋɨɜɟɬ»; 

ɨɛɟɫɩɟɱɟɧɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɩɪɢ ɨɬɤɚɡɚɯ ɬɟɯɧɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 

ɭɩɪɚɜɥɟɧɢɹ (Ɍɋɍ) ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. 

 
  

ɋ ɭɱɟɬɨɦ ɷɬɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɡɪɚɛɨɬɤɢ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɫɨɡɞɚ-
ɧɢɸ ɩɟɪɫɩɟɤɬɢɜɧɵɯ Ʉɋɍ Ɍɋ ɆɉɈ, ɜɤɥɸɱɚɸɳɢɯ ɩɨɞɫɢɫɬɟɦɭ «ɋɨɜɟɬ». Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ 

ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɨ ɫɭɳɟɫɬɜɟɧɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ, ɡɚɤɥɚɞɵɜɚɟɦɨɟ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ʉɋɍ Ɍɋ. Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɨ-
ɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɩɨɬɪɟɛɨɜɚɥɨɫɶ ɜɵɩɨɥɧɢɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɪɹɞɭ ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɧɚ-
ɩɪɚɜɥɟɧɢɣ: 

1. ɂɫɫɥɟɞɨɜɚɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ 

ɆɉɈ ɩɨ ɪɟɠɢɦɚɦ ɞɜɢɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɚɡɟ ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ, ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɢɧɠɟɧɟɪɧɨɣ ɩɫɢɯɨɥɨɝɢɢ, ɫɢɬɭɚ-
ɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɦɟɬɨɞɚ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

2. Ɋɚɡɪɚɛɨɬɤɚ ɤɨɦɩɶɸɬɟɪɧɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɢɪɨɜɚɧɧɨɣ ɬɟɯɧɨɥɨɝɢɢ (ɄɌ) ɫɨɡɞɚɧɢɹ 
ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɫɟɬɟɜɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ ɩɪɢ-

ɦɟɧɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɫɟɬɟɜɨɝɨ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ 

ɫɪɟɞɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɪɮɟɣɫ ɢɫɫɥɟɞɨɜɚɬɟɥɹ-ɩɪɢɤɥɚɞɧɢɤɚ ɹɜɥɹɸɬɫɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶ-
ɧɵɦɢ ɢ ɢɦɦɟɪɫɢɜɧɵɦɢ1

. 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɢɦɦɟɪɫɢɜɧɵɯ ɫɪɟɞ ɢ ɢɧɬɟɪɮɟɣɫɚ – ɧɚɥɢɱɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜɥɹɬɶ 
ɜɫɟɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɆɉɈ ɫɨ ɫɬɨɪɨɧɵ ɢɫɫɥɟɞɨɜɚɬɟɥɹ. ɋ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɤɢɯ ɫɪɟɞ  
3.Ɋɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɜɢɡɭɚɥɢɡɚɰɢɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ ɆɉɈ ɢ ɪɚɛɨɬɵ 

ɜɫɟɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɵɯ ɢɫɫɥɟɞɭɟɦɵɯ ɪɟɠɢɦɨɜ, ɚ ɬɚɤɠɟ ɨɬɨ-
ɛɪɚɠɟɧɢɹ ɜɧɟɲɧɟɣ ɨɛɫɬɚɧɨɜɤɢ ɢ ɞɟɣɫɬɜɭɸɳɢɯ ɜɨɡɦɭɳɟɧɢɣ2

. 

4. ɋɨɡɞɚɧɢɟ ɫɟɬɟɜɨɝɨ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɪɟɚɥɢɡɭɸɳɟɝɨ ɋɂɆ 

(ɪɢɫ. 1). 

                                           
1 Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɢɦɦɟɪɫɢɜɧɵɯ ɫɪɟɞ ɢ ɢɧɬɟɪɮɟɣɫɚ – ɧɚɥɢɱɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɩɪɚɜ-

ɥɹɬɶ ɜɫɟɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ ɞɜɢɠɟɧɢɹ ɆɉɈ ɫɨ ɫɬɨɪɨɧɵ ɢɫɫɥɟɞɨɜɚɬɟ-
ɥɹ. ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɚɤɢɯ ɫɪɟɞ ɢɫɫɥɟɞɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɵɟ ɨɰɟɧɤɢ ɭɩɪɚɜɥɟɧɢɹ ɜ ɪɟɚɥɶɧɨɦ ɢ ɭɫɤɨɪɟɧɧɨɦ ɦɚɫɲɬɚɛɚɯ ɜɪɟɦɟɧɢ. 

2 Ɉɬɦɟɬɢɦ, ɱɬɨ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ ɜɢɪɬɭɚɥɶɧɨɣ ɪɟɚɥɶɧɨɫɬɢ 

ɜ ɢɦɦɟɪɫɢɜɧɨɣ ɫɪɟɞɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ ɭ ɩɪɢɤɥɚɞɧɢɤɚ-ɢɫɫɥɟɞɨɜɚɬɟɥɹ 
ɨɳɭɳɟɧɢɟ ɩɪɢɫɭɬɫɬɜɢɹ ɧɚ ɆɉɈ. 
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ɋɂɆ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɧɚ ɨɫɧɨɜɟ ɩɚɤɟ-
ɬɚ Borland C++ Builder ɫ ɢɦɦɟɪɫɢɨɧɧɨɣ ɫɪɟɞɨɣ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɢɧ-

ɬɟɪɮɟɣɫɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɹ-ɩɪɢɤɥɚɞɧɢɤɚ ɫ ɋɂɆ. 
Ɉɬɨɛɪɚɠɟɧɢɟ ɧɚ ɩɚɧɟɥɹɯ ȺɉɄ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɨɛɪɚɠɟɧɢɹɦ ɧɚ ɩɚɧɟɥɹɯ ɩɨɫɬɨɜ 

ɭɩɪɚɜɥɟɧɢɹ ɜ ɆɉɈ. 
  

      « » 

ȼ ɞɨɤɥɚɞɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɜɨɩɪɨɫɵ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɜ ɪɟ-
ɠɢɦɟ «ɋɨɜɟɬ» ɞɥɹ ɚɜɚɪɢɣɧɨɣ ɡɚɞɚɱɢ. Ɋɟɠɢɦ «ɋɨɜɟɬ» ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɚɜɚɪɢɣɧɵɦ ɆɉɈ 

ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ ɧɚ ɛɨɪɬɭ ɤɨɪɚɛɥɹ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɜɯɨɞɧɨɣ 

ɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɡɧɚɱɟɧɢɹɯ ɮɚɡɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɫ ɦɨɞɭɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɢɫɬɟɦɵ. 

Ȼɥɨɤ-ɫɯɟɦɚ ɫɟɬɟɜɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɨɩɟɪɚɬɨɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ ɩɪɨɬɢ-

ɜɨɚɜɚɪɢɣɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2.  

Ȼɥɨɤ-ɫɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫɬɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 
3. Ɉɛɨɡɧɚɱɟɧɢɹ ɧɚ ɛɥɨɤ-ɫɯɟɦɚɯ: 

ɂɈ – ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɨɪɝɚɧɵ; 
ɋɂɉ – ɫɢɫɬɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɩɨɞɞɟɪɠɤɢ; 
Ɏɂɉ – ɮɭɧɤɰɢɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɩɨɞɞɟɪɠɤɢ; 
ɋȺɍ – ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 
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. 2.       

  ( ) 
  
  

 
  

. 3.       

   
  

Ⱦɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɪɟɠɢɦɟ «ɋɨɜɟɬ» ɪɟɚɥɢɡɭɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɜɢɡɭɚɥɶɧɨɣ 

ɢɧɬɟɪɩɪɟɬɚɰɢɢ ɪɟɤɨɦɟɧɞɭɟɦɵɯ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɞɟɣɫɬɜɢɣ ɨɩɟɪɚɬɨɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɪɚɡ-
ɥɢɱɧɵɯ ɩɨɫɬɚɯ ɩɨ ɜɤɥɸɱɟɧɢɸ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɛɨɪɚ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ 
(Ɍɋɍ) ɞɥɹ ɩɚɪɢɪɨɜɚɧɢɹ ɜɨɡɦɭɳɟɧɢɣ ɨɬ ɚɜɚɪɢɢ. Ɉɛɪɚɡ ɡɚɞɚɱɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 4. 
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ȼ ɫɥɨɠɧɨɦ ɦɧɨɝɨɹɪɭɫɧɨɦ ɨɛɪɚɡɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɢɧɚɦɢɱɟɫɤɨɟ ɞɜɢɠɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ 
ɨɛɴɟɤɬɚ, ɛɚɪɝɪɚɮɵ ɢɡɦɟɧɟɧɢɹ ɮɚɡɨɜɵɯ ɩɟɪɟɦɟɧɧɵɯ (ɝɥɭɛɢɧɵ, ɞɢɮɮɟɪɟɧɬɵɚ, ɫɤɨɪɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ ɆɉɈ) ɰɢɮɪɨɜɨɣ ɢɧɞɢɤɚɬɨɪ ɫɤɨɪɨɫɬɢ ɜɫɩɥɵɬɢɹ ɆɉɈ, ɨɬɫɟɤɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɨɬɫɟɤ ɫ ɩɪɨ-
ɛɨɢɧɨɣ), ɛɚɪɝɪɚɮɵ ɪɚɛɨɬɵ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɤɨɪɦɨɜɵɯ ɢ ɧɨɫɨɜɵɯ ɪɭɥɟɣ, ɰɢɫɬɟɪɧɵ ɝɥɚɜɧɨɝɨ 
ɛɚɥɥɚɫɬɚ (ɐȽȻ), ɨɩɟɪɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɛɚɥɥɚɫɬɚɦɢ ɜ ɐȽȻ ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɥɚ-
ɜɭɱɟɫɬɢ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɨɬɫɟɤɚ, ɢɧɞɢɤɚɰɢɹ ɫɭɦɦ ɬɨɩɹɳɢɯ ɫɢɥ ɨɬ ɡɚɩɨɥɧɟɧɢɹ ɨɬɫɟɤɚ ɢ ɤɨɦɩɟɧɫɚ-
ɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɬ ɪɚɛɨɬɵ ɪɭɥɟɣ ɢ ɫɨɡɞɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɢ ɜ ɐȽȻ. ɍɩɪɚɜɥɟ-
ɧɢɟ ɹɜɥɹɟɬɫɹ ɫɟɬɟɜɵɦ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɡɚɢɦɨɫɜɹɡɚɧɨ ɫ 4-ɯ ɩɨɫɬɨɜ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉɨɦɩɟɧɫɚɰɢɹ ɚɜɚɪɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɢ ɜ 
ɰɢɫɬɟɪɧɚɯ ɝɥɚɜɧɨɝɨ ɛɚɥɥɚɫɬɚ (ɐȽȻ) ɜɤɥɸɱɟɧɢɟɦ ɚɪɦɚɬɭɪ (ɤɥɚɩɚɧɵ ɩɪɨɞɭɜɚɧɢɹ, ɤɢɧɝɫɬɨ-
ɧɵ, ɤɥɚɩɚɧɵ ɫɬɪɚɜɥɢɜɚɧɢɹ). ȼɨɡɞɭɯ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɤ ɤɥɚɩɚɧɚɦ ɩɪɨɞɭɜɚɧɢɹ ɩɨɞɚɟɬɫɹ 
ɢɡ ɛɚɥɥɨɧɨɜ, ɧɚɩɨɥɧɟɧɧɵɯ ɜɨɡɞɭɯɨɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ɇɚ ɤɚɠɞɭɸ ɝɪɭɩɩɭ ɰɢɫɬɟɪɧ (ɧɨ-
ɫɨɜɭɸ, ɫɪɟɞɧɸɸ, ɤɨɪɦɨɜɭɸ) ɤɨɥɢɱɟɫɬɜɨ ɛɚɥɥɨɧɨɜ ɨɝɪɚɧɢɱɟɧɨ. Ⱦɢɮɮɟɪɟɧɬ ɞɜɢɠɟɧɢɹ 
ɆɉɈ ɫɨɡɞɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɧɨɫɨɜɵɯ ɢ ɤɨɪɦɨɜɵɯ ɪɭɥɟɣ ɜ ɩɨɥɭɚɜɬɨɦɚ-
ɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɯɨɞɚ ɜ ɝɥɚɜɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɟ. Ⱥɜɚɪɢɹ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜ ɥɸɛɨɦ ɨɬɫɟɤɟ ɢ ɫ ɪɚɡɥɢɱɧɵɦ ɞɢɚɦɟɬɪɨɦ ɩɪɨɛɨɢɧɵ 

ɧɚ ɥɸɛɨɣ ɝɥɭɛɢɧɟ ɞɜɢɠɟɧɢɹ ɆɉɈ ɢ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɚ-
ɫɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɆɉɈ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɨ 3-ɦ ɤɚɧɚɥɚɦ – ɭɜɟɥɢɱɟɧɢɟɦ ɫɤɨ-
ɪɨɫɬɢ ɯɨɞɚ, ɫɨɡɞɚɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɮɮɟɪɟɧɬɚ ɢ ɫɨɡɞɚɧɢɟɦ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟ-
ɫɬɢ ɜ ɐȽȻ. ɗɬɨ ɫɥɟɞɭɟɬ ɢɡ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɞɜɢɠɟɧɢɹ ɆɉɈ: 

)]sincos(cossin[ 111 ψνθνψψνη ⋅−⋅⋅+⋅−=
ZYX

      (1) 
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ɝɞɟ: η – ɫɤɨɪɨɫɬɶ ɜɫɩɥɵɬɢɹ ɆɉɈ ɩɨ ɝɥɭɛɢɧɟ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫɥɨɣ; 

     Ψ – ɞɢɮɮɟɪɟɧɬ; 

     1Y
ν – ɜɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɤɨɪɨɫɬɢ ɜɫɩɥɵɬɢɹ. 

ȼ ɪɚɛɨɬɚɯ ɂɉɍ ɊȺɇ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɧɟɤɨɬɨɪɵɟ ɚɫɩɟɤɬɵ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ 

ɡɚɞɚɱɢ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ ɚɜɚɪɢɣɧɵɦ 

ɆɉɈ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɜ ɪɟɠɢɦɟ «ɋɨɜɟɬ». 
Ⱦɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɦɨɧɢɬɨɪɢɧɝɭ ɬɟɤɭɳɟɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɡɞɚɟɬɫɹ ɛɚɡɚ 

ɡɧɚɧɢɣ ɩɨ ɜɨɡɦɨɠɧɵɦ ɫɨɛɵɬɢɹɦ, ɫɢɬɭɚɰɢɹɦ ɜ ɷɬɢɯ ɫɨɛɵɬɢɹɯ ɢ ɭɩɪɚɜɥɟɧɢɸ ɜ ɤɚɠɞɨɣ ɫɢ-

ɬɭɚɰɢɢ. ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɜ ɢɦɦɟɪɫɢɜɧɨɣ ɫɪɟɞɟ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨ-
ɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɫ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɢɧɬɟɪɮɟɣɫɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɹ (ɪɢɫ. 5). 

 
. 5.  -     

 

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɪɢɤɥɚɞɧɨɣ ɩɪɨɛɥɟɦɵ ɫɢɬɭɚɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɢ ɤɨɥɢɱɟɫɬ-
ɜɨ ɫɢɬɭɚɰɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɧɨɝɢɦɢ ɮɚɤɬɨɪɚɦɢ – ɤɨɥɢɱɟɫɬɜɨɦ ɨɬɫɟɤɨɜ (ɫɨɛɵɬɢɹ), ɩɥɨɳɚ-
ɞɶɸ ɩɪɨɛɨɢɧɵ, ɡɧɚɱɟɧɢɟɦ ɝɥɭɛɢɧɵ ɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɚɜɚɪɢɢ, ɪɚɡɝɨɧɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɭɜɟɥɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ, ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɤɨɪɦɨɜɵɟ ɢ ɧɨɫɨɜɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɪɭɥɢ) ɩɨ ɫɨɡɞɚɧɢɸ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɮɮɟɪɟɧɬɚ ɜɫɩɥɵɬɢɹ, ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɝɢɞɪɨɛɚɥɥɚɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɨ 
ɫɨɡɞɚɧɢɸ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɢ ɜ ɐȽȻ. ɉɨɥɨɠɢɬɟɥɶɧɚɹ ɩɥɚɜɭɱɟɫɬɶ ɜ ɐȽȻ, ɜ ɫɜɨɸ 
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ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɢ ɤɨɥɢɱɟɫɬɜɨɦ ɚɪɦɚɬɭɪ (ɤɥɚɩɚɧɚ ɩɪɨɞɭɜɚɧɢɹ, 
ɤɥɚɩɚɧɚ ɜɟɧɬɢɥɹɰɢɢ, ɤɢɧɝɫɬɨɧɨɜ, ɲɩɢɝɚɬɨɜ, ɛɚɥɥɨɧɨɜ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ) ɢ ɬ. ɞ. 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ ɦɟɫɬɚ ɢ ɜɟɥɢɱɢɧɵ ɚɜɚɪɢɢ (ɩɪɨɛɨɢɧɵ), ɫɢɥ ɩɨ ɫɨɡɞɚɧɢɸ ɩɨɥɨɠɢɬɟɥɶɧɨɣ 

ɤɨɦɩɟɧɫɚɰɢɨɧɧɨɣ ɩɥɚɜɭɱɟɫɬɢ, ɮɚɤɬɨɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɫɩɥɵɬɢɟ ɆɉɈ ɜ ɛɟɡɨɩɚɫɧɵɣ 

ɫɥɨɣ (ɪɢɫ. 6) (ɢɡ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɆɉɈ ɢ ɢɡ ɭɪɚɜɧɟɧɢɣ ɪɚɛɨɬɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ 
ɭɩɪɚɜɥɟɧɢɹ). Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ – ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɩɨ ɫɢɬɭɚɰɢɹɦ 

ɭɩɪɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɨ 312 ɮɚɤɬɨɪɨɜ, ɤɪɨɦɟ ɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɝɥɭɛɢɧɭ, ɩɨ 
ɞɨɫɬɢɠɟɧɢɢ ɤɨɬɨɪɨɣ ɧɟɨɛɯɨɞɢɦɨ ɫɩɢɫɵɜɚɬɶ ɞɢɮɮɟɪɟɧɬ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɚɤɠɟ ɦɧɨɝɢɦɢ 

ɮɚɤɬɨɪɚɦɢ (ɧɚɱɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɢ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɆɉɈ ɜ ɦɨɦɟɧɬ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚ-
ɪɢɢ, ɜɟɥɢɱɢɧɚ ɩɪɨɛɨɢɧɵ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ). 

 

. 6.         

ɂɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɧɚ ɫɩɚɫɟɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɆɉɈ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫɥɨɣ 

ɩɪɨɜɨɞɢɬɫɹ ɧɚ ȺɉɄ ɧɚ ɨɫɧɨɜɟ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢ ɬɚɛɥɢɱɧɨɝɨ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɢ ɜɢɡɭɚɥɶɧɨ-
ɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɆɉɈ. ɇɚɩɪɢɦɟɪ, ɧɚ ɪɢɫ. 7 ɢ ɪɢɫ. 8 ɩɨɤɚɡɚɧɵ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨ-
ɰɟɫɫɵ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɨɫɧɨɜɧɵɦ ɮɚɡɨɜɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɞɜɢɠɟɧɢɹ ɩɪɢ ɫɩɚɫɟɧɢɢ ɚɜɚɪɢɣɧɨɝɨ 
ɆɉɈ ɫ ɝɥɭɛɢɧɵ 400 ɦ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫɥɨɣ ɧɚ ɝɥɭɛɢɧɭ 100 ɦ. ɉɥɨɳɚɞɢ ɩɪɨɛɨɢɧ ɪɚɜɧɵ 

0,05 ɦ2
 (ɪɢɫ. 7) ɢ 0,65 ɦ2

 (ɪɢɫ. 8). 
ɇɚ ɪɢɫ. 7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɚɜɚɪɢɹ ɩɪɨɢɡɨɲɥɚ ɧɚ ɝɥɭɛɢɧɟ 400 ɦ, ɩɥɨ-

ɳɚɞɶ ɩɪɨɛɨɢɧɵ ɜ ɩɟɪɜɨɦ ɨɬɫɟɤɟ – 0,05 ɦ2
. ɉɨ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɦɟɬɨɞɨɥɨɝɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɤɥɸɱɚɟɬɫɹ ɡɚɞɚɧɢɟ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨ-
ɜɚɬɟɥɶɧɨɫɬɢ: 

1. Ɂɚɞɚɧɢɟ ɧɚ ɩɨɫɬ Ƚɗɍ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɯɨɞɚ; 
2. Ɂɚɞɚɧɢɟ ɧɚ ɩɨɫɬ ɨɩɟɪɚɬɨɪɚ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɧɚɛɨɪ ɞɢɮɮɟɪɟɧɬɚ 30

ɨ
 ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɪɭɥɹɦɢ; 
3. ɉɨ ɫɨɡɞɚɧɧɨɦɭ ɥɨɝɢɤɨ-ɞɢɧɚɦɢɱɟɫɤɨɦɭ ɚɥɝɨɪɢɬɦɭ ɜɤɥɸɱɚɟɬɫɹ ɡɚɞɚɧɢɟ ɧɚ ɩɪɨɞɭ-

ɜɚɧɢɟ ɧɨɫɨɜɨɣ ɢ ɫɪɟɞɧɟɣ ɝɪɭɩɩɵ ɐȽȻ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɩɥɚɜɭɱɟɫɬɢ ɢ ɦɨɦɟɧɬɚ 
ɞɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɫɢɥ ɢ ɦɨɦɟɧɬɨɜ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɩɟɪɜɨɝɨ ɨɬɫɟɤɚ; 

4. ɉɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɝɥɭɛɢɧɵ ɩɨ ɭɫɬɚɜɤɚɦ ɦɟɧɹɟɬɫɹ ɡɚɞɚɧɢɟ ɧɚ ɞɢɮɮɟɪɟɧɬ ɞɜɢɠɟɧɢɹ 
ɫɧɚɱɚɥɚ ɧɚ 15°, ɡɚɬɟɦ ɧɚ 0° ɜɛɥɢɡɢ ɛɟɡɨɩɚɫɧɨɝɨ ɫɥɨɹ ɫɩɚɫɟɧɢɹ (ɝɥɭɛɢɧɚ ɪɚɜɧɚ 100 ɦ); 
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5. ɉɨ ɦɟɪɟ ɭɦɟɧɶɲɟɧɢɹ ɝɥɭɛɢɧɵ ɩɨ ɭɫɬɚɜɤɚɦ ɩɪɟɤɪɚɳɚɟɬɫɹ ɩɪɨɞɭɜɚɧɢɟ ɝɪɭɩɩ ɐȽȻ, 

ɚ ɢɧɨɝɞɚ ɜɤɥɸɱɚɟɬɫɹ ɢɯ ɡɚɩɨɥɧɟɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɮɚɡɨɜɵɯ ɤɨɨɪɞɢɧɚɬ ɞɜɢ-

ɠɟɧɢɹ ɆɉɈ. 
ɉɪɢ ɜɵɯɨɞɟ ɨɛɴɟɤɬɚ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫɥɨɣ ɞɨɫɬɢɝɧɭɬɚ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 

ɆɉɈ ɢ ɫɬɚɛɢɥɢɡɚɰɢɹ ɞɜɢɠɟɧɢɹ ɜ ɫɥɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɩɪɚɜɥɟɧɢɹ ɧɨɫɨɜɵɦɢ 

ɢ ɤɨɪɦɨɜɵɦɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɪɭɥɹɦɢ ɩɨ ɡɚɞɚɧɢɸ ɭɞɟɪɠɚɧɢɹ ɝɥɭɛɢɧɵ 100 ɦ. 

 

 
. 7.      0,05 

2
,   – 400  

  
ɇɚ ɪɢɫ. 8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɢɬɭɚɰɢɹ, ɤɨɝɞɚ ɚɜɚɪɢɹ ɩɪɨɢɡɨɲɥɚ ɧɚ ɝɥɭɛɢɧɟ 400 ɦ, ɩɥɨ-

ɳɚɞɶ ɩɪɨɛɨɢɧɵ 0,65 ɦ2
 (ɜ 15 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ). ɋɩɚɫɟ-

ɧɢɟ ɚɜɚɪɢɣɧɨɝɨ ɆɉɈ ɜ ɛɟɡɨɩɚɫɧɵɣ ɫɥɨɣ ɫɬɚɧɨɜɢɬɫɹ ɝɨɪɚɡɞɨ ɫɥɨɠɧɟɟ. ȼ ɬɟɱɟɧɢɟ 120 ɫ ɩɨ-
ɫɥɟ ɜɤɥɸɱɟɧɢɹ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɆɉɈ ɩɪɨɞɨɥɠɚɟɬ ɩɨɝɪɭɠɚɬɶɫɹ ɩɨ ɝɥɭɛɢɧɟ 
ɧɚ 200 ɦ – ɷɬɨ ɨɱɟɧɶ ɨɩɚɫɧɚɹ ɫɢɬɭɚɰɢɹ. ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɞɥɹ ɫɩɚɫɟɧɢɹ ɚɜɚɪɢɣ-

ɧɨɣ ɆɉɈ ɩɪɢ ɩɥɨɳɚɞɢ ɩɪɨɛɨɢɧɵ ɛɨɥɶɲɟ 0,6 ɦ2
 ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɪɨɞɭɜɚɧɢɹ ɐȽȻ ɢɥɢ ɩɨɞɤɥɸɱɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɪɭɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ. 
ɇɚ ɪɢɫ. 9 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɢɬɭɚɰɢɢ ɩɨ ɢɡɦɟɧɟɧɢɸ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

ɞɜɢɠɟɧɢɹ ɞɥɹ ɨɞɧɨɝɨ ɫɨɛɵɬɢɹ – ɩɪɨɛɨɢɧɚ ɜ ɩɟɪɜɨɦ ɨɬɫɟɤɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɥɨ-
ɳɚɞɢ ɩɪɨɛɨɢɧɵ (ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɚɜɚɪɢɢ). 

Ⱥɧɚɥɨɝɢɱɧɨ ɫɬɪɨɹɬɫɹ ɫɢɬɭɚɰɢɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɱɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɚɜɚɪɢɢ ɢ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ. Ɇɧɨɠɟɫɬɜɨ ɫɢɬɭɚɰɢɣ ɫɬɪɨɢɬɫɹ ɞɢɫɤɪɟɬɧɨ ɩɨ ɧɚ-
ɱɚɥɶɧɨɣ ɝɥɭɛɢɧɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɚɜɚɪɢɢ ɢ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɯɨɞɚ. Ʌɸɛɨɟ ɩɪɨɦɟɠɭɬɨɱ-
ɧɨɟ ɡɧɚɱɟɧɢɟ ɷɬɢɯ ɩɟɪɟɦɟɧɧɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ. 

ɇɚ ɪɢɫ. 10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɡɥɢɱɧɵɟ ɫɢɬɭɚɰɢɢ ɩɪɢ ɫɩɚɫɟɧɢɢ ɚɜɚɪɢɣɧɨɝɨ ɆɉɈ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɞɥɹ ɬɨɝɨ ɠɟ ɫɨɛɵɬɢɹ. 
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. 8.      0,65 

2
,   – 400  

 

ɑɢɫɥɨ ɫɨɛɵɬɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɧɨɡɧɚɱɧɨ ɱɢɫɥɨɦ ɨɬɫɟɤɨɜ. Ɇɧɨɠɟɫɬɜɨ ɫɢɬɭɚɰɢɣ ɩɨ ɫɨ-
ɛɵɬɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ ɩɨɫɬɪɨɟɧɢɹ ɷɬɢɯ ɫɢɬɭɚɰɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɧɨɝɢɯ ɩɟɪɟ-
ɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ȺɉɄ. ɍɩɪɚɜɥɟɧɢɟ ɜ ɤɚɠɞɨɣ ɫɢɬɭɚɰɢɢ ɢɦɟɟɬ ɥɨɝɢɤɨ-ɞɢɧɚɦɢɱɟɫɤɢɣ ɯɚ-
ɪɚɤɬɟɪ (ɪɚɡɪɚɛɨɬɚɧɚ ɦɟɬɨɞɢɤɚ). Ɇɧɨɠɟɫɬɜɨ ɜɫɟɯ ɫɨɛɵɬɢɣ ɢ ɫɢɬɭɚɰɢɣ ɨɩɪɟɞɟɥɹɟɬ ɛɚɡɭ ɡɧɚɧɢɣ. 

 
. 9.        
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.10.         

      

 
Ɇɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɫɨɡɞɚɧɧɵɣ ɫɟɬɟɜɨɣ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɩɨ-

ɡɜɨɥɹɟɬ ɪɟɲɢɬɶ ɡɚɞɚɱɭ ɫɨɡɞɚɧɢɹ ɛɚɡɵ ɡɧɚɧɢɣ ɞɥɹ ɫɢɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɪɚɡɥɢɱ-
ɧɵɯ ɚɜɚɪɢɹɯ. ɂɦɦɟɪɫɢɜɧɚɹ ɫɪɟɞɚ ɩɨɥɧɨɦɚɫɲɬɚɛɧɨɝɨ ɢɦɢɬɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɢɧ-

ɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ ɢɫɫɥɟɞɨɜɚɬɟɥɹ-ɩɪɢɤɥɚɞɧɢɤɚ ɩɨɡɜɨɥɹɸɬ ɨɛɴɟɤɬɢɜɧɨ ɫɨɡɞɚɬɶ 
ɛɚɡɭ ɡɧɚɧɢɣ ɨ ɜɨɡɦɨɠɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɭɩɪɚɜɥɟɧɢɢ ɜ ɷɬɢɯ ɫɢɬɭɚɰɢɹɯ. 

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɪɚɛɨɬɵ – ɨɩɪɟɞɟɥɟɧɢɟ ɚɝɟɧɬɧɨɝɨ ɩɨɞɯɨɞɚ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɢ-

ɬɭɚɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɛɨɪɬɭ ɆɉɈ ɜ ɪɟɠɢɦɟ «ɋɨɜɟɬ». 
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