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ɊȺɁɊȺȻɈɌɄȺ ɉȺɄȿɌȺ ɉɊɈȽɊȺɆɆ ȺȼɌɈɆȺɌɂɁȺɐɂɂ 

Ɋȿɒȿɇɂə ɁȺȾȺɑ ɇȿɃɊɈɍɉɊȺȼɅȿɇɂə 

ȼ ɋɂɋɌȿɆȿ ȽȺɆɆȺ-3 

 
Ɇ.Ɏ.ɋɬɟɩɚɧɨɜ1

, Ⱥ.Ɇ.ɋɬɟɩɚɧɨɜ1
, Ⱥ.ȼ.Ʉɨɬɨɜ1

, Ʌ.ɋ.Ɇɢɯɚɣɥɨɜɚ2 

 
1ɋɚɪɚɬɨɜɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ Ƚɚɝɚɪɢɧɚ ɘ.Ⱥ. 
2ɗɥɟɤɬɪɨɫɬɚɥɶɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ Ɇɨɫɤɨɜɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ 
 

ɋɪɟɞɢ ɫɪɟɞɫɬɜ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɜɵɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ȽȺɆɆȺ-3, ɫɩɨɫɨɛɧɚɹ ɪɟɲɚɬɶ ɡɚɞɚɱɢ, ɤɚɤ ɜ ɩɪɨɰɟɞɭɪɧɨɣ, ɬɚɤ ɢ ɜ ɧɟɩɪɨɰɟɞɭɪɧɨɣ 
(ɞɟɤɥɚɪɚɬɢɜɧɨɣ) ɩɨɫɬɚɧɨɜɤɟ. Ⱦɥɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɞɭɪɧɨɝɨ ɩɨɞɯɨɞɚ ɫ 
ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɧɚ ɹɡɵɤɟ ȽȺɆɆȺ. Ɋɚɫɫɦɨɬɪɟɧ ɩɨɞɯɨɞ ɤ ɫɨɡɞɚɧɢɸ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ ɜ ɫɨɫɬɚɜɟ ɫɢɫɬɟɦɵ 
ȽȺɆɆȺ-3 ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɧɟɣɪɨɭɩɪɚɜɥɟɧɢɹ. 
 

ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɨɡɦɨɠɧɨɫɬɹɦ ɪɟɲɟɧɢɹ ɞɟɤɥɚɪɚɬɢɜɧɨ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɜ ɫɢɫɬɟɦɟ 
ȽȺɆɆȺ-3 Д1Ж ɞɥɹ ɬɢɩɨɜɵɯ ɡɚɞɚɱ (ɡɚɞɚɱ ɫ ɢɡɜɟɫɬɧɵɦ ɩɥɚɧɨɦ ɪɟɲɟɧɢɹ) ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɡɚɩɢɫɢ ɩɪɨɰɟɞɭɪ ɢɯ ɪɟɲɟɧɢɹ ɧɚ ɹɡɵɤɟ ȽȺɆɆȺ. ȿɝɨ ɫɢɧɬɚɤɫɢɫ ɛɥɢɡɨɤ ɤ ɜɯɨɞɧɨɦɭ ɹɡɵɤɭ 
ɩɚɤɟɬɚ ɆȺɌɅȺȻ. ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɡɚɞɚɱɚɦ ɧɟɣɪɨɭɩɪɚɜɥɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ, 
ɧɟɫɦɨɬɪɹ ɧɚ ɞɨɫɬɚɬɨɱɧɨ ɞɥɢɬɟɥɶɧɭɸ ɢɫɬɨɪɢɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɧɟɣɪɨɧɧɵɯ 
ɫɟɬɟɣ, ɪɟɲɟɧɢɟ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɩɨɤɚ ɟɳɟ ɨɫɬɚɟɬɫɹ ɫɤɨɪɟɟ ɢɫɤɭɫɫɬɜɨɦ, ɱɟɦ ɩɪɢɜɵɱɧɨɣ 
ɢɧɠɟɧɟɪɧɨɣ ɩɪɚɤɬɢɤɨɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɫɢɫɬɟɦɟ ȽȺɆɆȺ-3, ɜ ɞɨɩɨɥɧɟɧɢɟ ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɤɨɦɚɧɞɚɦ ɧɚ ɹɡɵɤɟ ȽȺɆɆȺ ɪɚɡɪɚɛɨɬɚɧɵ ɬɚɤɠɟ ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɢɯ 
ɚɧɚɥɨɝɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɛɨɥɟɟ ɝɢɛɤɨ ɧɚɫɬɪɚɢɜɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɨɡɞɚɜɚɟɦɨɣ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɩɪɨɜɨɞɢɬɶ ɢɯ ɢɫɫɥɟɞɨɜɚɧɢɟ. 

ȼ ɨɛɥɚɫɬɢ ɧɟɣɪɨɭɩɪɚɜɥɟɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 
ɧɚɩɪɚɜɥɟɧɢɹ: 1) ɪɚɡɪɚɛɨɬɤɚ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ (ɧɟɣɪɨɷɦɭɥɹɬɨɪɚ) ɫɥɨɠɧɨɝɨ ɨɛɴɟɤɬɚ; 
2) ɪɚɡɪɚɛɨɬɤɚ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ; 
3) ɪɚɡɪɚɛɨɬɤɚ ɫɬɪɭɤɬɭɪɵ ɧɟɣɪɨɤɨɧɬɪɨɥɥɟɪɚ; 4) ɧɚɫɬɪɨɣɤɚ ɩɚɪɚɦɟɬɪɨɜ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ 
(ɨɛɭɱɟɧɢɟ); 5) ɬɟɫɬɢɪɨɜɚɧɢɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

ɉɪɢ ɷɬɨɦ ɜ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɵɯ ɫɥɭɱɚɹɯ, ɧɚɩɪɢɦɟɪ, ɩɨɫɬɪɨɟɧɢɟ ɧɟɣɪɨɷɦɭɥɹɬɨɪɚ ɩɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ, ɢɥɢ ɜɵɛɨɪ ɬɢɩɚ ɧɟɣɪɨɤɨɧɬɪɨɥɥɟɪɚ, ɢɧɬɟɪɚɤɬɢɜɧɵɟ ɮɨɪɦɵ 
ɪɟɚɥɢɡɚɰɢɢ ɨɤɚɡɵɜɚɸɬɫɹ ɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦɢ, ɜ ɫɢɥɭ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɨɩɵɬɚ ɢɧɠɟɧɟɪɚ-ɪɚɡɪɚɛɨɬɱɢɤɚ, ɢɧɬɭɢɬɢɜɧɨ ɭɱɢɬɵɜɚɸɳɟɝɨ ɧɟɞɨɤɭɦɟɧɬɢɪɨɜɚɧɧɵɟ 
ɫɜɨɣɫɬɜɚ ɨɛɴɟɤɬɚ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜ ɫɢɫɬɟɦɟ ȽȺɆɆȺ-3 ɪɟɚɥɢɡɨɜɚɧɵ ɧɟ ɬɨɥɶɤɨ 
ɬɢɩɨɜɵɟ ɞɟɣɫɬɜɢɹ, ɧɚɩɪɢɦɟɪ, ɫɨɡɞɚɧɢɟ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ (ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɥɨёɜ ɢ 
ɧɟɣɪɨɧɨɜ ɜ ɤɚɠɞɨɦ ɫɥɨɟ, ɜɢɞɚ ɚɤɬɢɜɚɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ ɩɨ ɤɚɠɞɨɦɭ ɫɥɨɸ ɢ ɬ.ɞ.), ɧɨ ɢ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɜɚɪɢɚɧɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɨɩɟɪɚɬɢɜɧɨɫɬɶ, ɩɨɡɜɨɥɹɹ 
ɢɡɦɟɧɹɬɶ ɛɨɥɶɲɢɧɫɬɜɨ ɩɚɪɚɦɟɬɪɨɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɨɞɧɨɦ ɫɟɚɧɫɟ ɪɚɛɨɬɵ. ȼ ɱɚɫɬɧɨɫɬɢ, 
ɤ ɧɢɦ ɨɬɧɨɫɢɬɫɹ ɢ ɨɩɟɪɚɰɢɹ NNemulator, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɨɫɬɪɨɟɧɢɟ ɧɟɣɪɨɷɦɭɥɹɬɨɪɚ 
ɫɥɨɠɧɨɝɨ ɨɛɴɟɤɬɚ ɩɨ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɞɚɧɧɵɦ. Ɋɚɫɫɦɨɬɪɢɦ ɧɚ ɟё ɩɪɢɦɟɪɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɪɟɚɥɢɡɚɰɢɣ ɨɩɟɪɚɰɢɣ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɩɪɨɝɪɚɦɦ. ȼ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɨɩɟɪɚɰɢɹɯ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ (ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ) ɛɨɥɟɟ ɭɞɨɛɧɨ ɪɚɡɦɟɳɚɬɶ ɜ ɮɚɣɥɚɯ. 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɩɟɪɚɰɢɢ NNemulator ɤɚɠɞɵɣ ɬɚɤɨɣ ɮɚɣɥ ɜɤɥɸɱɚɟɬ ɞɚɧɧɵɟ ɨɞɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ (ɧɚɛɨɪɵ ɜɯɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɛɴɟɤɬ ɭɩɪɚɜɥɟɧɢɹ ɢ ɜɵɯɨɞɧɵɟ ɫɢɝɧɚɥɵ, 
ɩɪɟɞɨɫɬɚɜɥɹɟɦɵɟ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɩɨɞɫɢɫɬɟɦɨɣ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ).  

ɇɚ ɪɢɫɭɧɤɚɯ 1, 2, 3 ɩɪɢɜɟɞɟɧɵ ɷɤɪɚɧɧɵɟ ɮɨɪɦɵ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɨɩɟɪɚɰɢɢ 
NNemulator ɧɚ ɷɬɚɩɚɯ ɜɜɨɞɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

Ɍɪɚɞɢɰɢɨɧɧɨ ɫɥɨɠɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɪɟɚɥɢɡɭɟɦɵɣ ɜ ɜɢɞɟ ɨɛɭɱɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ 
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ɩɚɪɚɦɟɬɪɨɜ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɢɦɟɧɧɨ ɷɬɨɬ ɷɬɚɩ ɨɤɚɡɵɜɚɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɬɪɭɞɨɟɦɤɢɦ ɢ ɜ ɫɥɨɠɧɵɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɧɟɦɚɥɨɝɨ ɨɩɵɬɚ ɪɚɡɪɚɛɨɬɱɢɤɚ.  

 

 
 

Ɋɢɫɭɧɨɤ 1 – ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ȽȺɆɆȺ, ɜɤɥɸɱɚɸɳɢɣ ɜɵɡɨɜ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɨɩɟɪɚɰɢɢ 

ɩɨɫɬɪɨɟɧɢɹ ɧɟɣɪɨɷɦɭɥɹɬɨɪɚ 

 

 
 

Ɋɢɫɭɧɨɤ 2 – ɡɚɝɪɭɡɤɚ ɞɚɧɧɵɯ ɞɥɹ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɮɪɚɝɦɟɧɬ ɩɪɨɝɪɚɦɦɵ ɧɚ ɹɡɵɤɟ ȽȺɆɆȺ, 

ɜɤɥɸɱɚɸɳɢɣ ɜɵɡɨɜ ɢɧɬɟɪɚɤɬɢɜɧɨɣ ɨɩɟɪɚɰɢɢ ɩɨɫɬɪɨɟɧɢɹ ɧɟɣɪɨɷɦɭɥɹɬɨɪɚ 

 

ȼ ɰɟɥɹɯ ɪɟɚɥɢɡɚɰɢɢ ɛɨɥɟɟ ɝɢɛɤɨɝɨ ɩɨɞɯɨɞɚ ɤ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ ɢɫɤɭɫɫɬɜɟɧɧɨɣ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɫɨɛɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɪɟɚɥɢɡɨɜɚɧ ɜ ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ ɩɨɬɨɤɚ 
ɤɨɦɚɧɞ (ɧɢɬɢ). ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɹɬɶ ɩɪɟɞɵɫɬɨɪɢɸ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɢ ɩɨɫɪɟɞɫɬɜɨɦ 
ɨɩɟɪɚɬɢɜɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɨɛɭɱɟɧɢɹ.  
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Ʉɪɨɦɟ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɝɪɚɞɢɟɧɬɧɨɝɨ ɦɟɬɨɞɚ ɨɛɭɱɟɧɢɹ ɧɚɫɬɪɨɣɤɚɦɢ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɭɱɟɬɚ ɢɫɬɨɪɢɢ ɩɨɢɫɤɚ, ɚ ɬɚɤɠɟ ɜ ɚɤɬɢɜɚɰɢɨɧɧɭɸ ɮɭɧɤɰɢɸ ɜɜɟɞɟɧ 
ɩɚɪɚɦɟɬɪ, ɢɦɢɬɢɪɭɸɳɢɣ ɪɟɠɢɦ «ɨɬɠɢɝɚ». ȼɫɬɪɨɟɧɧɵɟ ɷɦɩɢɪɢɱɟɫɤɢɟ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɵ 
ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɧɚ ɨɫɧɨɜɟ ɢɡɜɟɫɬɧɵɯ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɯɨɞɧɵɯ ɢ ɜɵɯɨɞɧɵɯ 
ɞɚɧɧɵɯ ɩɪɢɡɜɚɧɵ ɩɨɦɨɱɶ ɩɨɞɨɛɪɚɬɶ ɩɚɪɚɦɟɬɪɵ ɫɤɪɵɬɨɝɨ ɫɥɨɹ.  

 
 

Ɋɢɫɭɧɨɤ 3 – ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ ɞɥɹ ɡɚɝɪɭɠɟɧɧɵɯ ɞɚɧɧɵɯ  
 

ɂɧɬɟɪɚɤɬɢɜɧɨɫɬɶ ɫɨɡɞɚɧɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨɡɜɨɥɹɟɬ ɪɚɡɪɚɛɨɬɱɢɤɭ ɨɩɟɪɚɬɢɜɧɨ 
ɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ, ɬɢɩɵ ɚɤɬɢɜɚɰɢɨɧɧɵɯ ɮɭɧɤɰɢɣ, ɧɚɫɬɪɨɣɤɢ 
ɦɟɬɨɞɨɜ ɨɛɭɱɟɧɢɹ ɢɫɤɭɫɫɬɜɟɧɧɨɣ ɧɟɣɪɨɧɧɨɣ ɫɟɬɢ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɪɢ ɩɨɞɞɟɪɠɤɟ Ɋɨɫɫɢɣɫɤɨɝɨ ɮɨɧɞɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ (ɩɪɨɟɤɬ 15-07-99684-ɚ). 

 
Ʌɢɬɟɪɚɬɭɪɚ 
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