
ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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ɋɈȼɊȿɆȿɇɇɕȿ ɌȿɇȾȿɇɐɂɂ ɊȺɁȼɂɌɂə ɆȿɏȺɌɊɈɇɇɕɏ ɋɂɋɌȿɆ 
ɉɪɨɤɨɩɟɧɤɨ Ⱥ.Ɉ. 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ 
 
Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɬɟɧɞɟɧɰɢɣ ɪɚɡɜɢɬɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɜɧɟɞɪɟɧɢɟ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɯɚɬɪɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɚɲɢɧ ɢ ɪɨɛɨɬɨɜ. Ɇɟɯɚɬɪɨɧɧɵɣ ɩɨɞɯɨɞ ɜ ɩɨɫɬɪɨɟɧɢɢ ɦɚɲɢɧ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɟɪɟɧɨɫɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɡɥɨɜ ɤ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɤɨɦɩɨɧɟɧɬɚɦ, ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɭɸɬɫɹ ɜ ɧɨɜɭɸ ɡɚɞɚɱɭ 
ɢ ɩɪɢ ɷɬɨɦ ɢɦɟɸɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ.  

Ɇɟɯɚɬɪɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɩɪɟɞɩɨɥɚɝɚɟɬ ɧɟ ɪɚɫɲɢɪɟɧɢɟ, ɚ ɢɦɟɧɧɨ 
ɡɚɦɟɳɟɧɢɟ ɮɭɧɤɰɢɣ, ɬɪɚɞɢɰɢɨɧɧɨ ɜɵɩɨɥɧɹɟɦɵɯ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ 
ɧɚ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɛɥɨɤɢ.  

ɉɨɧɢɦɚɧɢɟ ɩɪɢɧɰɢɩɨɜ ɩɨɫɬɪɨɟɧɢɹ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɦɟɯɚɬɪɨɧɧɵɯ 
ɫɢɫɬɟɦ, ɦɟɬɨɞɨɜ ɪɚɡɪɚɛɨɬɤɢ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɯ ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ 
ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɭɫɥɨɜɢɟɦ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢ ɜɧɟɞɪɟɧɢɹ ɦɟɯɚɬɪɨɧɧɵɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ.  

Ɉɫɧɨɜɧɨɣ ɬɟɧɞɟɧɰɢɟɣ ɜ ɪɚɡɜɢɬɢɢ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɹɜɥɹɸɬɫɹ 
ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɧɚ ɛɚɡɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɟɯɚɬɪɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɪɨɛɨɬɨɜ. ȼɨ ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 
ɦɟɯɚɬɪɨɧɧɵɟ ɫɢɫɬɟɦɵ (Ɇɋ) ɩɪɢɯɨɞɹɬ ɧɚ ɫɦɟɧɭ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɦɚɲɢɧɚɦ, 
ɤɨɬɨɪɵɟ ɭɠɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɨɜɪɟɦɟɧɧɵɦ ɤɚɱɟɫɬɜɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ.[1]  

Ɇɟɯɚɬɪɨɧɧɵɣ ɩɨɞɯɨɞ ɜ ɩɨɫɬɪɨɟɧɢɢ ɦɚɲɢɧ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɡɚɤɥɸɱɚɸɬɫɹ ɜ 
ɩɟɪɟɧɨɫɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɡɥɨɜ ɤ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ 
ɤɨɦɩɨɧɟɧɬɚɦ, ɤɨɬɨɪɵɟ ɥɟɝɤɨ ɩɟɪɟɩɪɨɝɪɚɦɦɢɪɭɸɬɫɹ ɩɨɞ ɧɨɜɭɸ ɡɚɞɚɱɭ ɢ ɩɪɢ ɷɬɨɦ 
ɹɜɥɹɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɵɦɢ. Ɇɟɯɚɬɪɨɧɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɩɪɟɞɩɨɥɚɝɚɟɬ ɡɚɦɟɳɟɧɢɟ ɮɭɧɤɰɢɣ, ɬɪɚɞɢɰɢɨɧɧɨ ɜɵɩɨɥɧɹɟɦɵɯ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɢɫɬɟɦɵ ɧɚ ɷɥɟɤɬɪɨɧɧɵɟ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɛɥɨɤɢ. ȿɳɟ ɜ 
ɧɚɱɚɥɟ 90-ɯ ɝɨɞɨɜ ɩɪɨɲɥɨɝɨ ɜɟɤɚ ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɮɭɧɤɰɢɣ ɦɚɲɢɧɵ 
ɪɟɚɥɢɡɨɜɵɜɚɥɨɫɶ ɦɟɯɚɧɢɱɟɫɤɢɦ ɩɭɬɟɦ, ɜ ɩɨɫɥɟɞɭɸɳɢɟ ɞɟɫɹɬɢɥɟɬɢɟ ɩɪɨɢɫɯɨɞɢɥɨ 
ɩɨɫɬɟɩɟɧɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɡɥɨɜ ɷɥɟɤɬɪɨɧɧɵɦɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ 
ɛɥɨɤɚɦɢ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɦɟɯɚɬɪɨɧɧɵɯ ɫɢɫɬɟɦɚɯ ɨɛɴɟɦ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧ ɦɟɠɞɭ 
ɦɟɯɚɧɢɱɟɫɤɢɦɢ, ɷɥɟɤɬɪɨɧɧɵɦɢ ɢ ɤɨɦɩɶɸɬɟɪɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɪɨɜɧɭ. 
Ʉ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɦɚɲɢɧɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɤɚɱɟɫɬɜɟɧɧɨ ɧɨɜɵɟ 
ɬɪɟɛɨɜɚɧɢɹ:  
 ɫɜɟɪɯɜɵɫɨɤɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ; 
 ɫɜɟɪɯɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɞɜɢɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɧɚɧɨɬɟɯɧɨɥɨɝɢɣ; 
 ɦɚɤɫɢɦɚɥɶɧɭɸ ɤɨɦɩɚɤɬɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; 
 ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɩɨɜɟɞɟɧɢɟ ɦɚɲɢɧɵ, ɮɭɧɤɰɢɨɧɢɪɭɸɳɟɣ ɜ ɢɡɦɟɧɹɸɳɢɯɫɹ ɢ 

ɧɟɨɩɪɟɞɟɥɟɧɧɵɯ ɫɪɟɞɚɯ; 
 ɪɟɚɥɢɡɚɰɢɸ ɩɟɪɟɦɟɳɟɧɢɣ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɨ ɫɥɨɠɧɵɦ ɤɨɧɬɭɪɚɦ ɢ ɩɨɜɟɪɯɧɨɫɬɹɦ; 
 ɫɩɨɫɨɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɪɟɤɨɧɮɢɝɭɪɚɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɨɣ ɤɨɧɤɪɟɬɧɨɣ 

ɡɚɞɚɱɢ ɢɥɢ ɨɩɟɪɚɰɢɢ; 
 ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. 

ȼɫɟ ɷɬɢ ɬɪɟɛɨɜɚɧɢɹ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɬɨɥɶɤɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɯɚɬɪɨɧɧɵɯ 
ɫɢɫɬɟɦ. Ɇɟɯɚɬɪɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜɤɥɸɱɟɧɵ ɜ ɱɢɫɥɨ ɤɪɢɬɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ.  



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɫɨɡɞɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɱɟɬɜɟɪɬɨɝɨ ɢ ɩɹɬɨɝɨ ɩɨɤɨɥɟɧɢɣ 
ɫ ɦɟɯɚɬɪɨɧɧɵɦɢ ɦɨɞɭɥɹɦɢ ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɩɨɥɭɱɢɥɨ 
ɪɚɡɜɢɬɢɟ ɢ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ.  

Ʉ ɬɚɤɢɦ ɩɪɨɟɤɬɚɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɦɟɯɚɬɪɨɧɧɵɣ ɨɛɪɚɛɚɬɵɜɚɸɳɢɣ ɰɟɧɬɪ Ɇɋ-630, 
ɨɛɪɚɛɚɬɵɜɚɸɳɢɟ ɰɟɧɬɪɵ Ɇɐ-2, Ƚɟɤɫɚɦɟɯ-1, ɪɨɛɨɬ-ɫɬɚɧɨɤ ɊɈɋɌ-300.  

Ⱦɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɩɨɥɭɱɢɥɢ ɦɨɛɢɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɨɛɨɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶɸ ɜɵɩɨɥɧɹɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɨɩɟɪɚɰɢɢ. ɉɪɢɦɟɪɨɦ ɬɚɤɢɯ ɪɨɛɨɬɨɜ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɪɨɛɨɬɵ ɞɥɹ 
ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɨɞɡɟɦɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɹɯ: ɊɌɄ-100, ɊɌɄ-200, ɊɌɄ «Ɋɨɤɨɬ-3».[2]  

Ʉ ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɦɟɯɚɬɪɨɧɧɵɯ ɫɢɫɬɟɦ ɨɬɧɨɫɹɬɫɹ:  
 ɢɫɤɥɸɱɟɧɢɟ ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɢ ɢɧɮɨɪɦɚɰɢɢ, ɭɩɪɨɳɟɧɢɟ 

ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɰɟɩɟɣ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɫɨɤɚɹ ɬɨɱɧɨɫɬɶ ɢ ɭɥɭɱɲɟɧɧɵɟ 
ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧ ɢ ɦɨɞɭɥɟɣ; 

 ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ ɦɨɞɭɥɟɣ; 
 ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɴɟɞɢɧɟɧɢɹ ɦɟɯɚɬɪɨɧɧɵɯ ɦɨɞɭɥɟɣ ɜ ɫɥɨɠɧɵɟ ɦɟɯɚɬɪɨɧɧɵɟ ɫɢɫɬɟɦɵ ɢ 

ɤɨɦɩɥɟɤɫɵ, ɞɨɩɭɫɤɚɸɳɢɟ ɛɵɫɬɪɭɸ ɪɟɤɨɧɮɢɝɭɪɚɰɢɸ; 
 ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ, ɧɚɫɬɪɨɣɤɢ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɢɫɬɟɦɵ 

ɛɥɚɝɨɞɚɪɹ ɦɨɞɭɥɶɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ, ɭɧɢɮɢɤɚɰɢɢ ɚɩɩɚɪɚɬɧɵɯ ɢ ɩɪɨɝɪɚɦɦɧɵɯ 
ɩɥɚɬɮɨɪɦ; 

 ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɫɥɨɠɧɵɟ ɞɜɢɠɟɧɢɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɨɜ ɚɞɚɩɬɢɜɧɨɝɨ 
ɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɉɪɢɦɟɪɨɦ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɫɢɫɬɟɦɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɢɥɨɜɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ ɨɛɴɟɤɬɨɦ ɪɚɛɨɬ ɩɪɢ ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɟ, ɭɩɪɚɜɥɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ (ɬɟɩɥɨɜɵɦɢ, ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ, ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢɦɢ) 
ɩɨ ɨɛɴɟɤɬɭ ɪɚɛɨɬ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɦɟɬɨɞɚɯ ɨɛɪɚɛɨɬɤɢ; ɭɩɪɚɜɥɟɧɢɟ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɤɨɧɜɟɣɟɪɚɦɢ, ɡɚɝɪɭɡɨɱɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ).[3] 

ȼ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɪɚɛɨɱɢɣ ɨɪɝɚɧ ɫɢɫɬɟɦɵ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɨɛɴɟɤɬ ɪɚɛɨɬ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɚɱɟɫɬɜɟɧɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɜɵɩɨɥɧɹɟɦɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɨɩɟɪɚɰɢɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɟɯɚɧɢɱɟɫɤɚɹ 
ɱɚɫɬɶ ɹɜɥɹɟɬɫɹ ɜ Ɇɋ ɨɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɩɪɨɰɟɫɫɟ ɜɵɩɨɥɧɟɧɢɹ Ɇɋ 
ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɧɟɲɧɹɹ ɫɪɟɞɚ ɨɤɚɡɵɜɚɟɬ ɜɨɡɦɭɳɚɸɳɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɪɚɛɨɱɢɣ ɨɪɝɚɧ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɡɜɟɧɨɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ. ɉɪɢɦɟɪɚɦɢ 
ɬɚɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɫɢɥɵ ɪɟɡɚɧɢɹ ɜ ɨɩɟɪɚɰɢɹɯ ɦɟɯɚɧɨɨɛɪɚɛɨɬɤɢ, 
ɤɨɧɬɚɤɬɧɵɟ ɫɢɥɵ ɢ ɦɨɦɟɧɬɵ ɫɢɥ ɩɪɢ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɢ ɢ ɫɛɨɪɤɟ, ɫɢɥɚ ɪɟɚɤɰɢɢ ɫɬɪɭɢ 
ɠɢɞɤɨɫɬɢ ɩɪɢ ɨɩɟɪɚɰɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɪɟɡɤɢ.  

Ʉɪɨɦɟ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɜ ɫɨɫɬɚɜ Ɇɋ ɜɯɨɞɢɬ ɛɥɨɤ ɩɪɢɜɨɞɨɜ, ɭɫɬɪɨɣɫɬɜ 
ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɜɟɪɯɧɢɦ ɭɪɨɜɧɟɦ ɞɥɹ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɱɟɥɨɜɟɤ-ɨɩɟɪɚɬɨɪ, 
ɥɢɛɨ ɞɪɭɝɚɹ ɗȼɆ, ɜɯɨɞɹɳɚɹ ɜ ɤɨɦɩɶɸɬɟɪɧɭɸ ɫɟɬɶ; ɫɟɧɫɨɪɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ 
ɩɟɪɟɞɚɱɢ ɜ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɮɚɤɬɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɛɥɨɤɨɜ 
ɦɚɲɢɧɵ ɢ ɞɜɢɠɟɧɢɢ Ɇɋ.  

ɍɫɬɪɨɣɫɬɜɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ:  
 ɨɪɝɚɧɢɡɚɰɢɹ ɭɩɪɚɜɥɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ ɞɜɢɠɟɧɢɹɦɢ Ɇɋ; 
 ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ ɦɟɯɚɬɪɨɧɧɨɝɨ ɦɨɞɭɥɹ ɜ ɪɟɚɥɶɧɨɦ 

ɜɪɟɦɟɧɢ ɫ ɨɛɪɚɛɨɬɤɨɣ ɫɟɧɫɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ; 
 ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɱɟɥɨɜɟɤɨɦ-ɨɩɟɪɚɬɨɪɨɦ ɱɟɪɟɡ ɱɟɥɨɜɟɤɨ-ɦɚɲɢɧɧɵɣ ɢɧɬɟɪɮɟɣɫ; 
 ɨɪɝɚɧɢɡɚɰɢɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɫ ɩɟɪɢɮɟɪɢɣɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ, ɫɟɧɫɨɪɚɦɢ ɢ ɞɪɭɝɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦɵ.[4] 
Ɇɟɯɚɬɪɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɨɤɚɡɵɜɚɸɬ ɢ ɛɭɞɭɬ ɟɳɟ ɛɨɥɶɲɟ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ 

ɫɨɰɢɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɱɬɨ ɫɜɹɡɚɧɨ ɤɚɤ ɫ ɢɧɬɟɥɥɟɤɬɭɚɥɢɡɚɰɢɟɣ ɭɫɥɨɜɢɣ 



ȼɬɨɪɚɹ ɪɨɫɫɢɣɫɤɚɹ ɦɨɥɨɞɟɠɧɚɹ ɧɚɭɱɧɚɹ ɲɤɨɥɚ-ɤɨɧɮɟɪɟɧɰɢɹ  
«ɗɧɟɪɝɟɬɢɤɚ, ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɚ ɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɝɥɚɡɚɦɢ ɦɨɥɨɞɟɠɢ» 

ɋɟɤɰɢɹ 1. ɗɧɟɪɝɨɷɮɮɟɤɬɢɜɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɜ ɷɥɟɤɬɪɨɦɟɯɚɧɢɤɟ 
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ɬɪɭɞɚ ɢ ɛɵɬɚ, ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɢ ɤɨɦɮɨɪɬɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, 
ɩɨɜɵɲɟɧɢɟɦ ɤɚɱɟɫɬɜɚ ɦɟɞɢɰɢɧɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɬɚɤ ɢ ɫ ɫɨɤɪɚɳɟɧɢɟɦ ɪɚɛɨɱɢɯ ɦɟɫɬ. 
Ɉɬɫɸɞɚ ɩɨɫɥɟɞɭɸɬ ɢ ɫɬɪɭɤɬɭɪɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɷɤɨɧɨɦɢɤɟ. 

Ɇɟɯɚɬɪɨɧɢɤɚ - ɧɚɭɤɚ ɛɭɞɭɳɟɝɨ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫ ɢɞɟɣ, ɦɟɬɨɞɨɜ ɢ 
ɫɪɟɞɫɬɜ ɞɥɹ ɫɨɡɞɚɧɢɹ ɤɨɦɩɶɸɬɟɪɧɨ-ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɢ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɯ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫ ɡɚɞɚɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɢɦɟɸɳɢɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ) ɢ ɫɢɥɨɜɵɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. 
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ɂɋɋɅȿȾɈȼȺɇɂə ɉɊɂȼɈȾȺ ɆȺɅɈɆɈɓɇɈȽɈ ȾȼɂȽȺɌȿɅə 
ɉɈɋɌɈəɇɇɈȽɈ ɌɈɄȺ ɉɊɂ ɊȺɁȽɈɇȿ ɂ ɌɈɊɆɈɀȿɇɂɂ 

Ɇɨɪɨɡɨɜɚ Ɇ. ɉ., ɑɟɪɧɵɲɟɜɚ Ⱥ. ȿ., Ȼɟɝɟɡɚ Ɇ.ȼ. 
Ȼɟɥɨɪɭɫɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɇɢɧɫɤ, Ȼɟɥɚɪɭɫɶ 

 
Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɫɬɪɨɟɤ ɤɨɧɬɭɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɫɬɚɛɢɥɢɡɚɰɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɡɧɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɤɬɚ 
ɭɩɪɚɜɥɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ ɜɵɫɬɭɩɚɟɬ ɦɚɥɨɦɨɳɧɵɣ ɞɜɢɝɚɬɟɥɶ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɫ ɧɟɡɚɜɢɫɢɦɵɦ ɜɨɡɛɭɠɞɟɧɢɟɦ ȾɉɊ-42-Ɏ1-02. Ⱦɚɬɱɢɤɨɦ ɱɚɫɬɨɬɵ 
ɹɜɥɹɥɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɬɚɤɨɣ ɠɟ ɞɜɢɝɚɬɟɥɶ ɜ ɪɟɠɢɦɟ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɠɟɫɬɤɨ 
ɫɨɟɞɢɧɟɧ ɫ ɜɚɥɨɦ ɜɟɞɭɳɟɝɨ ɞɜɢɝɚɬɟɥɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɟɣ ɫɢɫɬɟɦɵ ɜ ɤɨɧɬɭɪɟ ɜɵɫɬɭɩɚɟɬ Arduino. ɇɚɩɪɹɠɟɧɢɟ ɫ 
ɝɟɧɟɪɚɬɨɪɚ ɱɟɪɟɡ ɞɟɥɢɬɟɥɶ ɞɥɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɞɢɚɩɚɡɨɧɚ ɩɨɞɤɥɸɱɟɧɨ ɧɚ Ⱥɐɉ ɜɯɨɞ 
ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɚ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ PWM ɜɵɯɨɞ ɤɨɧɬɪɨɥɥɟɪɚ ɱɟɪɟɡ ɫɢɥɨɜɨɣ ɞɪɚɣɜɟɪ 
ɮɨɪɦɢɪɭɟɬ ɧɚɩɪɹɠɟɧɢɟ ɞɥɹ ɞɜɢɝɚɬɟɥɹ. 

ȼ ɥɢɬɟɪɚɬɭɪɟ, ɱɚɳɟ ɜɫɟɝɨ ɜɫɬɪɟɱɚɟɬɫɹ ɫɬɪɭɤɬɭɪɚ ɞɢɧɚɦɢɤɢ ɞɜɢɝɚɬɟɥɹ (ɪɢɫɭɧɨɤ 1), ɢɡ 
ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɩɟɪɟɞɚɬɨɱɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɜɢɝɚɬɟɥɹ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɩɪɢ ɦɨɦɟɧɬɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Mst ɪɚɜɧɨɦ ɧɭɥɸ ɤɚɤ 
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MME , 
ɝɞɟ s – ɨɩɟɪɚɬɨɪ Ʌɚɩɥɚɫɚ, TE, TM – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɢ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɨɫɬɨɹɧɧɵɟ.  


