
 
 

 
 
ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ  
Ɉɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

 
 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
Ɍɟɦɚ ɪɚɛɨɬɵ 

ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ MКЭLКЛ SТЦuХТЧФ 

ɍȾɄ 621.313.322:004.42 
 
ɋɬɭɞɟɧɬ 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ  07.06.2022 

 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ɉɗɗ ɂɒɗ Ʉɭɥɟɲɨɜɚ ȿ. Ɉ. ɤ. ɮ-ɦ. ɧ., 
ɞɨɰɟɧɬ 

 07.06.2022 

 
 

ɄɈɇɋɍɅɖɌȺɇɌɕ ɉɈ ɊȺɁȾȿɅȺɆ: 
 

ɉɨ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɈɋȽɇ ɒȻɂɉ ɋɩɢɰɵɧɚ Ʌ. ɘ. ɤ. ɷ. ɧ., ɞɨɰɟɧɬ  07.06.2022 
 
ɉɨ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ 
ɈȾȾ ɒȻɂɉ ɑɟɪɟɦɢɫɤɢɧɚ Ɇ. ɋ.  -  07.06.2022 

 
ȾɈɉɍɋɌɂɌɖ Ʉ ɁȺɓɂɌȿ: 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ɉɗɗ ɂɒɗ ȼ.ȼ. ɒɟɫɬɚɤɨɜɚ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  07.06.2022 
 
 
 
 
 
 

 Ɍɨɦɫɤ – 2022 ɝ.  
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ɉɅȺɇɂɊɍȿɆɕȿ ɊȿɁɍɅɖɌȺɌɕ ɈɋȼɈȿɇɂə ɈɈɉ 
 
 

Ʉɨɞ  
ɤɨɦɩɟɬɟɧɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɤɨɦɩɟɬɟɧɰɢɢ 

ɍɧɢɜɟɪɫɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɍɄ(ɍ)-1 ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ, ɤɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɫɢɧɬɟɡ 

ɢɧɮɨɪɦɚɰɢɢ, ɩɪɢɦɟɧɹɬɶ ɫɢɫɬɟɦɧɵɣ ɩɨɞɯɨɞ ɞɥɹ ɪɟɲɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ 

ɍɄ(ɍ)-2 ɋɩɨɫɨɛɟɧ ɨɩɪɟɞɟɥɹɬɶ ɤɪɭɝ ɡɚɞɚɱ ɜ ɪɚɦɤɚɯ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɢ 
ɜɵɛɢɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɫɩɨɫɨɛɵ ɢɯ ɪɟɲɟɧɢɹ, ɢɫɯɨɞɹ ɢɡ ɞɟɣɫɬɜɭɸɳɢɯ 
ɩɪɚɜɨɜɵɯ ɧɨɪɦ, ɢɦɟɸɳɢɯɫɹ ɪɟɫɭɪɫɨɜ ɢ ɨɝɪɚɧɢɱɟɧɢɣ 

ɍɄ(ɍ)-3 ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɨɰɢɚɥɶɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɢ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 
ɫɜɨɸ ɪɨɥɶ ɜ ɤɨɦɚɧɞɟ 

ɍɄ(ɍ)-4 ɋɩɨɫɨɛɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɞɟɥɨɜɭɸ ɤɨɦɦɭɧɢɤɚɰɢɸ ɜ ɭɫɬɧɨɣ ɢ 
ɩɢɫɶɦɟɧɧɨɣ ɮɨɪɦɚɯ ɧɚ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɹɡɵɤɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
ɢ ɢɧɨɫɬɪɚɧɧɨɦ(-ɵɯ) ɹɡɵɤɟ(-ɚɯ) 

ɍɄ(ɍ)-5 ɋɩɨɫɨɛɟɧ ɜɨɫɩɪɢɧɢɦɚɬɶ ɦɟɠɤɭɥɶɬɭɪɧɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɨɛɳɟɫɬɜɚ ɜ 
ɫɨɰɢɚɥɶɧɨ-ɢɫɬɨɪɢɱɟɫɤɨɦ, ɷɬɢɱɟɫɤɨɦ ɢ ɮɢɥɨɫɨɮɫɤɨɦ ɤɨɧɬɟɤɫɬɚɯ 

ɍɄ(ɍ)-6 ɋɩɨɫɨɛɟɧ ɭɩɪɚɜɥɹɬɶ ɫɜɨɢɦ ɜɪɟɦɟɧɟɦ, ɜɵɫɬɪɚɢɜɚɬɶ ɢ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 
ɬɪɚɟɤɬɨɪɢɸ ɫɚɦɨɪɚɡɜɢɬɢɹ ɧɚ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɬɟɱɟɧɢɟ 
ɜɫɟɣ ɠɢɡɧɢ 

ɍɄ(ɍ)-7 ɋɩɨɫɨɛɟɧ ɩɨɞɞɟɪɠɢɜɚɬɶ ɞɨɥɠɧɵɣ ɭɪɨɜɟɧɶ ɮɢɡɢɱɟɫɤɨɣ 
ɩɨɞɝɨɬɨɜɥɟɧɧɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɍɄ(ɍ)-8 ɋɩɨɫɨɛɟɧ ɫɨɡɞɚɜɚɬɶ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɜ ɩɨɜɫɟɞɧɟɜɧɨɣ ɠɢɡɧɢ ɢ ɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 
ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ 
ɨɛɳɟɫɬɜɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɭɝɪɨɡɟ  
ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɜɨɟɧɧɵɯ ɤɨɧɮɥɢɤɬɨɜ 

ɍɄ(ɍ)-9 ɋɩɨɫɨɛɟɧ ɩɪɨɹɜɥɹɬɶ ɩɪɟɞɩɪɢɢɦɱɢɜɨɫɬɶ ɜ ɩɪɚɤɬɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ,  
ɜ ɬ.ɱ. ɜ ɪɚɦɤɚɯ ɪɚɡɪɚɛɨɬɤɢ ɤɨɦɦɟɪɱɟɫɤɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ 
ɨɫɧɨɜɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɢɞɟɢ 

ɍɄ(ɍ)-10 ɋɩɨɫɨɛɟɧ ɩɪɢɧɢɦɚɬɶ ɨɛɨɫɧɨɜɚɧɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ 

ɍɄ(ɍ)-11 ɋɩɨɫɨɛɟɧ ɮɨɪɦɢɪɨɜɚɬɶ ɧɟɬɟɪɩɢɦɨɟ ɨɬɧɨɲɟɧɢɟ ɤ ɤɨɪɪɭɩɰɢɨɧɧɨɦɭ 
ɩɨɜɟɞɟɧɢɸ  

Ɉɛɳɟɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 
ɈɉɄ(ɍ)-1 ɋɩɨɫɨɛɟɧ ɩɨɧɢɦɚɬɶ ɩɪɢɧɰɢɩɵ ɪɚɛɨɬɵ ɫɨɜɪɟɦɟɧɧɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɣ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ  

ɈɉɄ(ɍ)-2 ɋɩɨɫɨɛɟɧ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɚɥɝɨɪɢɬɦɵ ɢ ɤɨɦɩɶɸɬɟɪɧɵɟ ɩɪɨɝɪɚɦɦɵ, 
ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɈɉɄ(ɍ)-3 ɋɩɨɫɨɛɟɧ ɩɪɢɦɟɧɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ 
ɚɩɩɚɪɚɬ, ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɪɟɲɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɡɚɞɚɱ 

ɈɉɄ(ɍ)-4 ɋɩɨɫɨɛɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɰɟɩɟɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ 

ɈɉɄ(ɍ)-5 ɋɩɨɫɨɛɟɧ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɜɨɣɫɬɜɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɪɚɫɱɟɬɚɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ 
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ɨɛɴɟɤɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɈɉɄ(ɍ)-6 ɋɩɨɫɨɛɟɧ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɧɟɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɜɟɥɢɱɢɧ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɨɛɴɟɤɬɚɦ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɉɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɤɨɦɩɟɬɟɧɰɢɢ 

ɉɄ(ɍ) -1. ɋɩɨɫɨɛɟɧ  
ɩɪɨɜɨɞɢɬɶ ɫɛɨɪ ɢ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (ɉȾ) 

ɉɄ(ɍ) -2.   ɋɩɨɫɨɛɟɧ ɫɨɫɬɚɜɢɬɶ ɤɨɧɤɭɪɟɧɬɧɨɫɩɨɫɨɛɧɵɟ ɜɚɪɢɚɧɬɵ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɲɟɧɢɣ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɨɛɴɟɤɬɨɜ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɉɄ(ɍ) -3.   ɋɩɨɫɨɛɟɧ ɩɪɨɜɨɞɢɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɡɚɞɚɧɢɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɚɧɞɚɪɬɧɵɯ ɦɟɬɨɞɨɜ 

ɉɄ(ɍ) - 4. ɋɩɨɫɨɛɟɧ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɨɜ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ 
ɨɫɦɨɬɪ ɢ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɩɨ ɢɦɟɸɳɟɣɫɹ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 

ɉɄ(ɍ) - 5. ɋɩɨɫɨɛɟɧ ɨɫɜɚɢɜɚɬɶ ɜɜɨɞɢɦɵɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɴɟɤɬɵ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɢɦɟɸɳɟɣɫɹ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ 
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ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ  
Ɉɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 
ɋɩɟɰɢɚɥɢɡɚɰɢɹ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ ɢ ɫɟɬɢ 
 
 

 
ɍɌȼȿɊɀȾȺɘ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ  
ИИИИИИИИИИИ  ИИИИИИИ ȼ.ȼ.ɒɟɫɬɚɤɨɜɚ  
(ɉɨɞɩɢɫɶ)       (Ⱦɚɬɚ)                (Ɏ.ɂ.Ɉ.) 
 

ɁȺȾȺɇɂȿ 
ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ȼ ɮɨɪɦɟ: 
ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 

5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ 

Ɍɟɦɚ ɪɚɛɨɬɵ:  
ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 

ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ MКЭLКЛ SТЦuХТЧФ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɞɢɪɟɤɬɨɪɚ (ɞɚɬɚ, ɧɨɦɟɪ) 31.01.2022 ɝ № 31-69/ɫ 

 
ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ: 07.06.2022 ɝ. 

 
ɌȿɏɇɂɑȿɋɄɈȿ ɁȺȾȺɇɂȿ: 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɛɨɬɟ  
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɥɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɥɢ ɧɚɝɪɭɡɤɚ; 
ɪɟɠɢɦ ɪɚɛɨɬɵ (ɧɟɩɪɟɪɵɜɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɣ, 
ɰɢɤɥɢɱɟɫɤɢɣ ɢ ɬ. ɞ.); ɜɢɞ ɫɵɪɶɹ ɢɥɢ ɦɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ; 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɞɭɤɬɭ, ɢɡɞɟɥɢɸ ɢɥɢ ɩɪɨɰɟɫɫɭ; ɨɫɨɛɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɫɨɛɟɧɧɨɫɬɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
(ɷɤɫɩɥɭɚɬɚɰɢɢ) ɨɛɴɟɤɬɚ ɢɥɢ ɢɡɞɟɥɢɹ ɜ ɩɥɚɧɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɥɢɹɧɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɷɧɟɪɝɨɡɚɬɪɚɬɚɦ; ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɬ. ɞ.). 

ɉɟɪɜɨɟ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. ɂɫɩɨɥɶɡɭɟɦ 
ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ «Ɇɨɞɟɥɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ 
ɆɗɄ-61850» ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ 
ɪɚɛɨɬ ɭ ɛɚɤɚɥɚɜɪɨɜ, ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 13.03.02 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ, ɢ ɭ ɦɚɝɢɫɬɪɚɧɬɨɜ, 
ɨɛɭɱɚɸɳɢɯɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ 13.04.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ 
ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ.  
ȼɬɨɪɨɣ ɨɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ 
ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ 



ϱ 
 

ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ MКЭLКЛ 
SТЦЮХТЧФ. 

ɉɟɪɟɱɟɧɶ ɩɨɞɥɟɠɚɳɢɯ 
ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɜɨɩɪɨɫɨɜ  
(ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɨɛɡɨɪ ɩɨ ɥɢɬɟɪɚɬɭɪɧɵɦ ɢɫɬɨɱɧɢɤɚɦ ɫ 
ɰɟɥɶɸ ɜɵɹɫɧɟɧɢɹ ɞɨɫɬɢɠɟɧɢɣ ɦɢɪɨɜɨɣ ɧɚɭɤɢ ɬɟɯɧɢɤɢ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɨɛɥɚɫɬɢ; ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ; 
ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɰɟɞɭɪɵ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ; ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɨɣ 
ɪɚɛɨɬɵ; ɧɚɢɦɟɧɨɜɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɡɞɟɥɨɜ, 
ɩɨɞɥɟɠɚɳɢɯ ɪɚɡɪɚɛɨɬɤɟ; ɡɚɤɥɸɱɟɧɢɟ ɩɨ ɪɚɛɨɬɟ). 

-     ɉɪɨɜɟɞɟɧɢɟ ɨɩɵɬɨɜ ɧɚ ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ «Ɇɨɞɟɥɶ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ 
ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɆɗɄ-61850». 
- ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɜ MКЭLКЛ SТЦЮХТЧФ. 
- ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɨɝɢɱɧɵɯ ɨɩɵɬɨɜ ɧɚ ɫɢɫɬɟɦɵ ɜ MКЭLКЛ 
SТЦЮХТЧФ. 
- ɉɨɥɭɱɟɧɢɟ ɫɬɚɬɢɱɟɫɤɨɣ ɱɚɫɬɢɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɫɬɟɧɞɟ «Ɇɨɞɟɥɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ 
ɆɗɄ-61850» ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ MКЭLКЛ SТЦЮХТЧФ. 
 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ) 

- 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
(ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɡɞɟɥɨɜ) 

Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

ɞɨɰɟɧɬ ɈɋȽɇ ɒȻɂɉ, ɋɩɢɰɵɧɚ Ʌ. ɘ. 

ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɋɬ. ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɈȾȾ ɒȻɂɉ, ɑɟɪɟɦɢɫɤɢɧɚ Ɇ. ɋ. 
ɇɚɡɜɚɧɢɹ ɪɚɡɞɟɥɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɢɫɚɧɵ ɧɚ ɪɭɫɫɤɨɦ ɢ ɢɧɨɫɬɪɚɧɧɨɦ ɹɡɵɤɚɯ: 
ɧɟɬ 

 
Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

01.02.2022 ɝ. 

 
Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ɉɗɗ ɂɒɗ Ʉɭɥɟɲɨɜɚ ȿ. Ɉ. ɤ. ɮ-ɦ. ɧ., ɞɨɰɟɧɬ  01.02.2022 ɝ. 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ  01.02.2022 ɝ. 

 
 
 
 
 
 
 
 
 
 
 



ϲ 
 

 
ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 
ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ  
ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ ɛɚɤɚɥɚɜɪɢɚɬ 
Ɉɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 
ɉɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ ɜɟɫɟɧɧɢɣ ɫɟɦɟɫɬɪ 2021 /2022 ɭɱɟɛɧɨɝɨ ɝɨɞɚ  
 
Ɏɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɚɛɨɬɵ: 

 ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ 

 
ɄȺɅȿɇȾȺɊɇɕɃ ɊȿɃɌɂɇȽ-ɉɅȺɇ 

ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ: 07.06.2022 ɝ. 

 
Ⱦɚɬɚ  

ɤɨɧɬɪɨɥɹ 
ɇɚɡɜɚɧɢɟ ɪɚɡɞɟɥɚ (ɦɨɞɭɥɹ) / 
ɜɢɞ ɪɚɛɨɬɵ (ɢɫɫɥɟɞɨɜɚɧɢɹ) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 
ɛɚɥɥ ɪɚɡɞɟɥɚ (ɦɨɞɭɥɹ) 

15.02.2022 ɝ. ɉɨɢɫɤ ɢɫɬɨɱɧɢɤɨɜ ɥɢɬɟɪɚɬɭɪɵ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɬɟɦɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ; ɫɨɫɬɚɜɥɟɧɢɟ ɩɥɚɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ; ɢɡɭɱɟɧɢɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ȺɊɑɆ ɜ ɗɗɋ, ɩɨɫɬɚɧɨɜɤɚ ɰɟɥɟɣ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

10 

09.03.2022 ɝ. Ɉɩɢɫɚɧɢɟ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ «Ɇɨɞɟɥɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ 
ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɆɗɄ-
61850». ɉɪɨɜɟɞɟɧɢɟ ɧɟɫɤɨɥɶɤɨ ɨɩɵɬɨɜ ɧɚ ɥɚɛɨɪɚɬɨɪɧɨɦ ɫɬɟɧɞɟ. 

30 

22.03.2022 ɝ. Ɉɩɢɫɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ȺɊɑɆ; ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɚ ȺɊɑɆ 
ɜ ɉȼɄ MКЭLКЛ SТЦЮХТЧФ. ɉɨɞɝɨɬɨɜɤɚ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜ ɉȼɄ MКЭLКЛ SТЦЮХТЧФ. ɉɪɨɜɟɞɟɧɢɟ 
ɚɧɚɥɨɝɢɱɧɵɯ ɨɩɵɬɨɜ ɜ ɉȼɄ MКЭLКЛ SТЦЮХТЧФ. 

20 

13.04.2022 ɝ. ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ȺɊɑɆ ɉȼɄ MКЭLКЛ 
SТЦЮХТЧФ М ɪɟɡɭɥɶɬɚɬɚɦɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɫɬɟɧɞɚ 

10 

26.04.2022 ɝ. Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ. 

10 

04.05.2022 ɝ. ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 10 
23.05.2022 ɝ. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ; ɡɚɤɥɸɱɟɧɢɟ; ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬɵ 10 
07.06.2022 ɝ.  100 

ɋɈɋɌȺȼɂɅ:  
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ɉɗɗ ɂɒɗ Ʉɭɥɟɲɨɜɚ ȿ. Ɉ. ɤ. ɮ-ɦ. ɧ., 
ɞɨɰɟɧɬ 

 01.02.2022 ɝ. 

ɋɈȽɅȺɋɈȼȺɇɈ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ 

Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ɉɗɗ ɂɒɗ ȼ.ȼ. ɒɟɫɬɚɤɨɜɚ ɤ.ɬ.ɧ., ɞɨɰɟɧɬ  01.02.2022 ɝ. 



ϳ 
 

ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  
«ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ 
5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ 

 
ɒɤɨɥɚ ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ 

ɷɧɟɪɝɟɬɢɤɢ Ɉɬɞɟɥɟɧɢɟ ɲɤɨɥɵ  ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ 

13.03.02 
ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 

ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ»: 
1. ɋɬɨɢɦɨɫɬɶ ɪɟɫɭɪɫɨɜ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ (ɇɂ): 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ, ɮɢɧɚɧɫɨɜɵɯ, 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɢ ɱɟɥɨɜɟɱɟɫɤɢɯ 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɵɧɨɱɧɵɦɢ ɰɟɧɚɦɢ ɝ. Ɍɨɦɫɤɚ.   
Ɍɚɪɢɮɧɵɟ   ɫɬɚɜɤɢ   ɢɫɩɨɥɧɢɬɟɥɟɣ 
ɨɩɪɟɞɟɥɟɧɵ ɲɬɚɬɧɵɦ ɪɚɫɩɢɫɚɧɢɟɦ ɇɂ Ɍɉɍ  

2. ɇɨɪɦɵ ɢ ɧɨɪɦɚɬɢɜɵ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 30% ɩɪɟɦɢɢ; 20% ɧɚɞɛɚɜɤɢ; 16% ɧɚɤɥɚɞɧɵɟ 
ɪɚɫɯɨɞɵ; 30% ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

3. ɂɫɩɨɥɶɡɭɟɦɚɹ ɫɢɫɬɟɦɚ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɫɬɚɜɤɢ 
ɧɚɥɨɝɨɜ, ɨɬɱɢɫɥɟɧɢɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɤɪɟɞɢɬɨɜɚɧɢɹ 

Кɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ – 30,2 %. 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
1. Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɢ 

ɚɥɶɬɟɪɧɚɬɢɜ ɩɪɨɜɟɞɟɧɢɹ ɇɂ ɫ ɩɨɡɢɰɢɢ 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɹ 

Ⱥɧɚɥɢɡ ɢ ɨɰɟɧɤɚ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɇɂ. 

2. ɉɥɚɧɢɪɨɜɚɧɢɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɩɥɚɧɚ ɢ ɝɪɚɮɢɤɚ ɪɚɡɪɚɛɨɬɤɢ: 
 ɨɩɪɟɞɟɥɟɧɢɟ ɫɬɪɭɤɬɭɪɵ ɪɚɛɨɬ; ɨɩɪɟɞɟɥɟɧɢɟ 
ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ; ɪɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɤɚ 
Ƚɚɧɬɬɚ. 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɧɚɭɱɧɨɟ 
ɢɫɫɥɟɞɨɜɚɧɢɟ: ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 
ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ; ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɰɟɥɢ; 
ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ (ɪɟɫɭɪɫɨɫɛɟɪɟɝɚɸɳɟɣ), 
ɮɢɧɚɧɫɨɜɨɣ, ɛɸɞɠɟɬɧɨɣ, ɫɨɰɢɚɥɶɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 

QuaD ɚɧɚɥɢɡ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ  

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ): 
1. Ɉɰɟɧɤɚ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 
2. Ⱦɢɚɝɪɚɦɦɚ Ƚɚɧɬɬɚ 
3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɷɬɚɩɨɜ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ 
4. ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
5. Ȼɸɞɠɟɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 
6. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ QuaD ɚɧɚɥɢɡɚ ɞɥɹ ɦɨɞɟɥɢ ȺɊЧɆ 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 01.02.2022 ɝ. 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɈɋȽɇ ɒȻɂɉ 
Ɍɉɍ 

ɋɩɢɰɵɧɚ Ʌɸɛɨɜɶ 
ɘɪɶɟɜɧɚ 

ɤ.ɷ.ɧ.  01.02.2022 ɝ. 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 

Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 



ϴ 
 

5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ  01.02.2022 ɝ. 
ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  

«ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ» 
ɋɬɭɞɟɧɬɭ: 

Ƚɪɭɩɩɚ ɎɂɈ  
5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ 

ɒɤɨɥɚ ɂɧɠɟɧɟɪɧɚɹ 
ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 

Ɉɬɞɟɥɟɧɢɟ ɲɤɨɥɵ ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

ɍɪɨɜɟɧɶ 
ɨɛɪɚɡɨɜɚɧɢɹ 

Ȼɚɤɚɥɚɜɪɢɚɬ ɇɚɩɪɚɜɥɟɧɢɟ 13.03.02   ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɍɟɦɚ ȼɄɊ: 
ɉɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ MatLab SТmulТnФ 
ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 
ȼɜɟɞɟɧɢɟ  

 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ (ɜɟɳɟɫɬɜɨ, 
ɦɚɬɟɪɢɚɥ, ɩɪɢɛɨɪ, ɚɥɝɨɪɢɬɦ, 
ɦɟɬɨɞɢɤɚ) ɢ ɨɛɥɚɫɬɢ ɟɝɨ 
ɩɪɢɦɟɧɟɧɢɹ. 

 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ 
(ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ) ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ: ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ 
Ɋɚɛɨɱɚɹ ɡɨɧɚ: ɨɮɢɫ/ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɩɨɦɟɳɟɧɢɟ/ 
ɨɬɤɪɵɬɵɟ ɩɥɨɳɚɞɤɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ  
Ɋɚɡɦɟɪɵ ɩɨɦɟɳɟɧɢɹ: 13 ɤɜɚɞɪɚɬɧɵɯ ɦɟɬɪɨɜ  
Кɨɥɢɱɟɫɬɜɨ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɱɟɣ  
ɡɨɧɵ: ɤɨɦɩɶɸɬɟɪ, 1 ɲɬ  
Ɋɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɢɟɫɹ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ: ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ MatLab StТmulТnФ ɧɚ 
ɤɨɦɩɶɸɬɟɪɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 

1. ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 
ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ: 

 ɫɩɟɰɢɚɥɶɧɵɟ (ɯɚɪɚɤɬɟɪɧɵɟ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɪɚɛɨɱɟɣ ɡɨɧɵ) ɩɪɚɜɨɜɵɟ ɧɨɪɦɵ 
ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ; 

 ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɪɢ ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ.  

1. Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 30.12.2001 
N 197-ɎɁ (ɪɟɞ. ɨɬ 20.04.2021); 
2. ȽɈɋɌ 22269-76. ɋɢɫɬɟɦɚ «ɱɟɥɨɜɟɤ-ɦɚɲɢɧɚ». Ɋɚɛɨɱɟɟ 
ɦɟɫɬɨ ɨɩɟɪɚɬɨɪɚ. ȼɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. Ɉɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ. 
3. ȽɈɋɌ Ɋ ɂɋɈ 9241-5-2009. Эɪɝɨɧɨɦɢɱɟɫɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɜɟɞɟɧɢɸ ɨɮɢɫɧɵɯ ɪɚɛɨɬ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɢɞɟɨɞɢɫɩɥɟɣɧɵɯ ɬɟɪɦɢɧɚɥɨɜ (VDT). 
Чɚɫɬɶ 5. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɫɩɨɥɨɠɟɧɢɸ ɪɚɛɨɱɟɣ ɫɬɚɧɰɢɢ 
ɢ ɨɫɚɧɤɟ ɨɩɟɪɚɬɨɪɚ. 
4. ȽɈɋɌ Ɋ 50923-96. Ⱦɢɫɩɥɟɢ. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ 
ɨɩɟɪɚɬɨɪɚ. Ɉɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɟ. Ɇɟɬɨɞɵ 
ɢɡɦɟɪɟɧɢɹ. 

2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ: 

 Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɢ 
ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɨɜ  

 

ȼɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ: 
- Ɉɬɤɥɨɧɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɦɢɤɪɨɤɥɢɦɚɬɚ ɜ ɡɚɤɪɵɬɨɦ 
ɩɨɦɟɳɟɧɢɢ 

 -  Ɉɬɫɭɬɫɬɜɢɟ ɢɥɢ ɧɟɞɨɫɬɚɬɨɤ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɫɜɟɬɚ. 
Ɉɩɚɫɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ: 

-  ɉɨɜɵɲɟɧɧɵɣ ɭɪɨɜɟɧɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. 
- ɉɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɰɟɩɢ. 
-  Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɧɚ ɡɧɚɱɢɬɟɥɶɧɨɣ ɜɵɫɨɬɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 



ϵ 
 

Ɍɪɟɛɭɟɦɵɟ ɫɪɟɞɫɬɜɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɡɚɳɢɬɵ ɨɬ ɜɵɹɜɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ: 
- Ɉɬɫɥɟɠɢɜɚɧɢɟ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɜɟɳɟɧɧɨɫɬɢ ɧɚ 
ɪɚɛɨɱɟɦ ɦɟɫɬɟ 
- ɉɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɬɟ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ 
ɫɬɪɨɢɬɟɥɶɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɩɨɹɫɚ. 
- Ɉɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɤɪɚɬɤɨɫɪɨɱɧɵɯ 
ɩɟɪɟɪɵɜɨɜ ɜ ɬɟɱɟɧɢɟ ɪɚɛɨɱɟɣ ɫɦɟɧɵ 

 - Ɉɬ ɜɨɡɞɟɣɫɬɜɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɹɜɥɹɸɬɫɹ 
ɨɝɪɚɞɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ ɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɢɡɨɥɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɩɨɤɪɵɬɢɹ, ɭɫɬɪɨɣɫɬɜɚ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ, ɭɫɬɪɨɣɫɬɜɚ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ. 

3. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 
 
 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɥɢɬɨɫɮɟɪɭ: ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜɵ 
ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɝɢɞɪɨɫɮɟɪɭ: ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɞɨɟɦɚ 
ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɚɬɦɨɫɮɟɪɭ: ɜɵɞɟɥɟɧɢɟ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɛɵɬɨɜɵɦɢ ɨɬɯɨɞɚɦɢ. 

4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 
ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɧɨɝɨ ɪɟɲɟɧɢɹ 

ȼɨɡɦɨɠɧɵɟ ɑɋ: ɩɨɠɚɪ, ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ, ɡɟɦɥɟɬɪɹɫɟɧɢɟ. 
ɇɚɢɛɨɥɟɟ ɬɢɩɢɱɧɚɹ ɑɋ: ɩɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 
ɬɨɤɨɦ 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 28.02.2022 
 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ  ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ  
(ɈɈȾ, ɒȻɂɉ) 

ɑɟɪɟɦɢɫɤɢɧɚ Ɇɚɪɢɹ 
ɋɟɪɝɟɟɜɧɚ 

-  28.02.2022 

 
Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 

Ƚɪɭɩɩɚ ɎɂɈ  ɉɨɞɩɢɫɶ Ⱦɚɬɚ 
5Ⱥ8Ƚ ȼɚɧ Ɋɢɧɟɧ Ɋɟɧɟ  28.02.2022 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ϭϬ 
 

ɊȿɎȿɊȺɌ 
 
 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ 88 ɫ., 17 ɪɢɫ., 20 ɬɚɛɥ., 21 

ɢɫɬɨɱɧɢɤɨɜ, 1 ɩɪɢɥ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ȺɊɑȼ, ɪɟɝɭɥɢɪɨɜɤɚ ɱɚɫɬɨɬɵ, ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɱɚɫɬɨɬɵ, ɫɬɚɬɢɡɦ ɚɝɪɟɝɚɬɚ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɆɗɄ-61850 ɢ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ȺɊɑɆ ɜ ɩɪɨɝɪɚɦɦɧɨ-ɜɵɱɢɫɥɢɬɟɥɶɧɨɦ ɤɨɦɩɥɟɤɫɟ 

(ɉȼɄ) MКЭLКЛ SТЦЮХТЧФ 

ɐɟɥɶ ɪɚɛɨɬɵ – ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɜ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ 

ɢ ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ȺɊɑɆ ɜ ɉȼɄ MКЭLКЛ SТЦЮХТЧФ. 

ȼ ɩɪɨɰɟɫɫɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢɫɶ ɨɩɵɬɵ ɩɨ ɢɫɫɥɟɞɨɜɚɧɢɸ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɬɚɤɠɟ ɦɨɞɟɥɢɪɨɜɚɥɚ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɶ ɜ ɉȼɄ MКЭLКЛ SТЦЮХТЧФ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ 

ɪɚɛɨɬɟ ɫɨ ɫɬɟɧɞɨɦ.  

Ɉɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɢ ɬɟɯɧɢɤɨ-ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ ɢ ɩɟɪɫɨɧɚɥɶɧɵɯ ɤɨɦɩɶɸɬɟɪɨɜ ɞɥɹ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɨ ɫɬɟɧɞɨɦ. 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ: ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɞɥɹ ɛɚɤɚɥɚɜɪɨɜ ɩɨ 

ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 13.03.02- ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ ɢ 

ɦɚɝɢɫɬɪɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 13.04.02- ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ 

ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ. 

ȼ ɛɭɞɭɳɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ 

ɦɟɬɨɞɢɱɟɫɤɢɦ ɭɤɚɡɚɧɢɹɦ, ɪɚɡɪɚɛɨɬɚɧɧɵɦ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ.    
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ȼɜɟɞɟɧɢɟ 

ȼɫɟ ɜɪɚɳɚɸɳɢɟɫɹ ɦɟɯɚɧɢɡɦɵ ɜ ɫɢɧɯɪɨɧɧɨ ɪɚɛɨɬɚɸɳɢɯ ɱɚɫɬɹɯ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɬɭɪɛɢɧɵ, ɝɟɧɟɪɚɬɨɪɵ, ɞɜɢɝɚɬɟɥɢ ɢ ɬ. ɞ.) ɢɦɟɸɬ ɧɨɦɢɧɚɥɶɧɵɟ 

ɩɪɨɟɤɬɧɵɟ ɨɛɨɪɨɬɵ, ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ ɜ ɫɟɬɢ.  

ɇɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɫɟɯ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɯ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɞɨɥɝɨɜɟɱɧɨɫɬɢ. ɑɚɫɬɨɬɚ ɹɜɥɹɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɤɚɡɚɬɟɥɟɦ ɤɚɱɟɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɧɨ ɢ ɜɚɠɧɟɣɲɢɦ ɩɚɪɚɦɟɬɪɨɦ ɪɟɠɢɦɚ ɷɧɟɪɝɨɫɢɫɬɟɦ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɫɨɨɬɜɟɬɫɬɜɢɟ ɦɟɠɞɭ ɩɪɨɰɟɫɫɨɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ Д16Ж. ɉɨɷɬɨɦɭ ɜɨɩɪɨɫ ɩɨɞɞɟɪɠɚɧɢɹ ɱɚɫɬɨɬɵ ɧɚ 

ɧɨɦɢɧɚɥɶɧɨɦ ɭɪɨɜɧɟ ɬɪɭɞɧɨ ɧɚɡɜɚɬɶ ɧɟɚɤɬɭɚɥɶɧɵɦ.  

ɉɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ, ɧɟɢɡɛɟɠɧɨ ɨɯɜɚɬɵɜɚɸɬ 

ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɰɟɥɢɤɨɦ. ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɜɢɞɟ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɫɨɛɨɣ ɞɨɜɨɥɶɧɨ ɫɥɨɠɧɵɣ ɨɛɴɟɤɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɦɧɨɠɟɫɬɜɚ ɪɚɡɧɨɨɛɪɚɡɧɵɯ 

ɷɥɟɦɟɧɬɨɜ. Ɍɨɱɧɨɟ ɪɚɫɫɦɨɬɪɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜ ɬɚɤɨɦ ɨɛɴɟɤɬɟ ɯɨɬɶ ɢ ɜɨɡɦɨɠɧɨ ɫ 

ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɨɞɧɚɤɨ ɜɪɹɞ ɥɢ ɦɨɠɟɬ ɞɚɬɶ 

ɤɚɤɢɟ-ɥɢɛɨ ɩɪɚɤɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɪɟɡɭɥɶɬɚɬɵ. ɉɨɷɬɨɦɭ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɹɞ ɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ, ɤɨɬɨɪɵɟ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɨɩɭɳɟɧɢɹɦɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɚɥɶɧɵɦ ɨɛɴɟɤɬɚɦ.  

ɉɪɢ ɦɚɥɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɪɟɠɢɦɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɫɥɟɞɫɬɜɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɟɛɨɥɶɲɢɯ ɜɨɡɦɭɳɟɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɫ ɤɨɬɨɪɵɦɢ ɫɩɪɚɜɥɹɸɬɫɹ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɢɧɟɚɪɢɡɨɜɚɧɧɚɹ ɦɨɞɟɥɶ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ Д16Ж. ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɩɟɪɟɦɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɧɟ ɫɚɦɢ 



ϭϱ 
 

ɪɟɠɢɦɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɚ ɢɯ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɡɧɚɱɟɧɢɣ ɜ 

ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ.  

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 

ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɛɴɟɤɬ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ – 

ɥɚɛɨɪɚɬɨɪɧɵɣ ɫɬɟɧɞ «Ɇɨɞɟɥɶ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɭɡɥɚ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɫ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨ ɆɗɄ-61850» ɢ ɦɨɞɟɥɢ ȺɊɑɆ ɜ ɉȼɄ 

MКЭLКЛ SТЦЮХТЧФ. ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɛɭɞɭɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ:  

 ɉɨɫɬɪɨɟɧɢɟ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, 

 ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɫɨɫɬɚɜɚ ɦɨɞɟɥɢɪɭɟɦɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ 

ɤɚɱɟɫɬɜɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ. 

Ɍɚɤɠɟ ɪɚɛɨɬɚ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɪɟɝɭɥɢɪɨɜɤɢ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ 

ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɫ ɩɨɡɢɰɢɢ ɫɨɰɢɚɥɶɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ (ɷɤɨɥɨɝɢɱɟɫɤɚɹ 

ɛɟɡɨɩɚɫɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ ɢ ɬɚɤ ɞɚɥɟɟ) ɢ 

ɮɢɧɚɧɫɨɜɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ (ɨɰɟɧɤɚ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬɵ ɩɨ ɫɨɡɞɚɧɢɸ ɦɨɞɟɥɢ, 

ɚɧɚɥɢɡ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ).  

ȼ ɤɚɱɟɫɬɜɟ ɫɪɟɞɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ 

MКЭLКЛ ɫ ɩɪɢɥɨɠɟɧɢɟɦ SТЦЮХТЧФ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɞɢɧɚɦɢɱɟɫɤɢɟ 

ɦɨɞɟɥɢ ɢ ɪɟɲɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɭɪɚɜɧɟɧɢɹ ɫ ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɞɚɧɧɨɣ 

ɪɚɛɨɬɵ ɬɨɱɧɨɫɬɶɸ.  
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Ƚɥɚɜɚ 1. ɉɪɟɞɦɟɬɧɚɹ ɨɛɥɚɫɬɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 
1.1 ɑɚɫɬɨɬɚ ɢ ɟё ɪɨɥɶ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɫё ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɪɚɤɬɢɱɟɫɤɢ ɜɫɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢ 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɜɵɩɨɥɧɹɸɬɫɹ ɧɚ 

ɩɟɪɟɦɟɧɧɨɦ ɬɨɤɟ. ɉɨɷɬɨɦɭ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ – ɱɚɫɬɨɬɚ, ɜɟɥɢɱɢɧɚ ɢ 

ɮɨɪɦɚ ɤɪɢɜɨɣ ɧɚɩɪɹɠɟɧɢɹ – ɩɪɢɨɛɪɟɥɢ ɡɧɚɱɟɧɢɟ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ ɜɫɟ ɢɫɬɨɱɧɢɤɢ, 

ɫɪɟɞɫɬɜɚ ɩɟɪɟɞɚɱɢ ɢ ɩɪɢɟɦɧɢɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ.  

ɉɪɚɤɬɢɱɟɫɤɢ ɜ ɦɢɪɟ ɫɨɯɪɚɧɢɥɨɫɶ ɥɢɲɶ ɞɜɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɹ 

ɱɚɫɬɨɬɵ ɞɥɹ ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ – 50 Ƚɰ (Ɋɨɫɫɢɹ, 

ȿɜɪɨɩɚ ɢ ɞɪ.) ɢ 60 Ƚɰ (ɋɒȺ, Ʉɚɧɚɞɚ).  

ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɫɟ ɩɚɪɚɦɟɬɪɵ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɦɨɝɭɬ 

ɢɡɦɟɧɹɬɶɫɹ. ɑɟɦ ɛɥɢɠɟ ɨɧɢ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ ɤ ɪɚɫɱɟɬɧɵɦ ɞɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɡɧɚɱɟɧɢɹɦ, ɬɟɦ ɛɥɢɠɟ ɪɟɠɢɦ ɤ ɨɩɬɢɦɚɥɶɧɨɦɭ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɱɚɫɬɨɬɚ, 

ɜɟɥɢɱɢɧɚ ɢ ɮɨɪɦɚ ɤɪɢɜɨɣ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɨɛɪɟɬɚɸɬ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɋɬɪɨɝɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɱɚɫɬɨɬɟ, ɦɨɝɭɬ ɨɛɴɹɫɧɹɸɬɫɹ ɬɟɦ, ɱɬɨ ɷɬɨɬ 

ɩɨɤɚɡɚɬɟɥɶ ɜ ɫɟɬɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧ ɫ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 

ɭɫɬɚɧɨɜɨɤ, ɩɪɟɨɛɪɚɡɭɸɳɢɯ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɢ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

Ɉɬɤɥɨɧɟɧɢɟ ɜɟɥɢɱɢɧɵ ɱɚɫɬɨɬɵ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɜ ɬɭ ɢɥɢ ɢɧɭɸ 

ɫɬɨɪɨɧɭ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɪɟɠɢɦ ɪɚɛɨɬɵ ɜɪɚɳɚɸɳɟɝɨɫɹ ɦɟɯɚɧɢɡɦɚ ɢ 

ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɩɨɬɪɟɛɢɬɟɥɟɣ, ɫɧɢɠɟɧɢɸ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɢ ɧɚɞɟɠɧɨɫɬɢ.  

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ ȿɗɋ Ɋɨɫɫɢɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɋɬɚɧɞɚɪɬɨɦ 

ɈȺɈ «ɋɈ ȿɗɋ» ɋɌɈ 59012820.27.100.003-2012 «Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ 

ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ȿɗɋ Ɋɨɫɫɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» (ɜ 

ɪɟɞɚɤɰɢɢ ɨɬ 29.07.2014) ɢ ɧɚɰɢɨɧɚɥɶɧɵɦ ɫɬɚɧɞɚɪɬɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
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ȽɈɋɌ Ɋ 55890-2013 «ȿɞɢɧɚɹ ɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɢ ɢɡɨɥɢɪɨɜɚɧɧɨ 

ɪɚɛɨɬɚɸɳɢɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɩɟɪɚɬɢɜɧɨ-ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» 

Д17Ж. 

1.2 ɋɬɚɬɢɱɟɫɤɚɹ ɢ ɚɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – ɡɚɜɢɫɢɦɨɫɬɶ ɭɫɬɚɧɨɜɢɜɲɢɯɫɹ ɜɵɯɨɞɧɵɯ 

ɡɧɚɱɟɧɢɣ ɜɟɥɢɱɢɧɵ ɨɬ ɜɟɥɢɱɢɧɵ ɧɚ ɜɯɨɞɟ ɫɢɫɬɟɦɵ Д18Ж.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɩɚɪɚɦɟɬɪɚ 

(ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ꞷ) ɨɬ ɧɚɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɚ (P): ߱ + ݏ ∙ ܲ = Ͳ                                               (1.1) 

ɝɞɟ s – ɤɨɷɮɮɢɰɢɟɧɬ ɫɬɚɬɢɡɦɚ. 

ɋɬɚɬɢɡɦ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɚɦɟɬɪ, ɤɨɬɨɪɨɣ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɢɡɦɟɧɟɧɢɟ 

ɱɚɫɬɨɬɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ ɢɥɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ, ɬɨ ɟɫɬɶ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɟɚɤɰɢɸ ɫɢɫɬɟɦɵ 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɚɫɬɚɬɢɱɟɫɤɚɹ (I) ɢ ɫɬɚɬɢɱɟɫɤɚɹ (II) 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɹɬɨɪɚ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 1.1. Ⱥɫɬɚɬɢɱɟɫɤɚɹ ɢ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɝɭɥɹɬɨɪɚ 

ɇɚɫɬɪɨɣɤɚ ɪɟɝɭɥɹɬɨɪɚ ɧɚ ɚɫɬɚɬɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɨɡɜɨɥɹɟɬ 

ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɚɝɪɟɝɚɬɚ ɩɨɫɬɨɹɧɧɨɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɟɥɢɱɢɧɵ 

ɧɚɝɪɭɡɤɢ. Ɉɞɧɚɤɨ, ɜɨɡɧɢɤɚɟɬ ɩɪɨɛɥɟɦɚ, ɫɜɹɡɚɧɧɚɹ ɫ ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɧɚɝɪɭɡɤɢ 

ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ, ɩɪɢ ɢɯ ɜɤɥɸɱɟɧɢɢ ɧɚ ɩɚɪɚɥɥɟɥɶɧɭɸ ɪɚɛɨɬɭ. ȼ ɫɥɭɱɚɟ 

ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚɝɪɭɡɤɚ ɜɥɢɹɟɬ ɧɚ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ (ɜɨɡɪɚɫɬɚɧɢɟ 

ɧɚɝɪɭɡɤɢ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɱɚɫɬɨɬɵ ɢ ɧɚɨɛɨɪɨɬ). Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ 
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ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɦɢ ɚɝɪɟɝɚɬɚɦɢ 

ɪɟɝɭɥɹɬɨɪ ɧɚɫɬɪɚɢɜɚɸɬ ɧɚ ɫɬɚɬɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ. Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɚɬɢɡɦɚ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ݏ = �݃ݐ = ∆ఠ∆௉                                                 (1.2) 

ɢɥɢ ݏ = ∆௙∆௉                                                     (1.3) 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ, ɫɬɚɬɢɡɦ ɜɵɪɚɠɚɟɬɫɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɤ 

ɧɨɦɢɧɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ: ݏ∗ = ∆௙∙௉ː ˑˏ ௙ː ˑˏ∙∆௉ = ∆௙∗∆௉∗                                            (1.4) 

ȿɫɥɢ ɩɪɢɧɹɬɶ ∆ܲ∗ = ͳ, ɬɨ ɩɨɥɭɱɢɦ ∆ݏ∗ = ∆݂∗  (ɜɟɥɢɱɢɧɚ ɫɬɚɬɢɡɦɚ ɪɚɜɧɚ 

ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɢɡɦɟɧɟɧɢɸ ɱɚɫɬɨɬɵ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ ɨɬ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ 

ɞɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ).  

Ⱥɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – ɷɬɨ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɫɬɚɬɢɱɟɫɤɨɣ, ɩɪɢ 

ɭɫɥɨɜɢɢ: ݏ = Ͳ                                                  (1.5) 

Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 

ɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɚɢɜɚɬɶ ɪɟɝɭɥɹɬɨɪ ɚɫɬɚɬɢɱɟɫɤɢ, ɧɨ ɷɬɨ ɧɟ ɨɛɟɫɩɟɱɢɬ 

ɨɞɧɨɡɧɚɱɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ. ɉɨɷɬɨɦɭ ɧɚɫɬɪɨɣɤɭ ɜɟɞɭɬ ɩɨ 

ɫɬɚɬɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ Д19Ж. 

Ⱦɚɥɟɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɥɭɱɚɣ ɫ ɞɜɭɦɹ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɦɢ ɧɚ 

ɨɛɳɭɸ ɧɚɝɪɭɡɤɭ Нܲ  ɚɝɪɟɝɚɬɚɦɢ, ɢ ɧɚɯɨɞɢɬɫɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 

ɧɢɦɢ.  

ɉɭɫɬɶ ݏଵ = ∆௙భ∆௉భ ଶݏ (1.6)                                                    ; = ∆௙మ∆௉మ .                                                    (1.7) 

ȼ ɫɢɫɬɟɦɟ ɜɵɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ∆ Нܲ. ȼ ɫɢɥɭ ɩɚɪɚɥɥɟɥɶɧɨɫɬɢ 

ɪɚɛɨɬɵ ɚɝɪɟɝɚɬɨɜ: ∆݂ = ∆ ଵ݂ = ∆ ଶ݂                                            (1.8) 



ϭϵ 
 

Ɍɨɝɞɚ ɞɨɥɹ ɤɚɠɞɨɣ ɫɬɚɧɰɢɢ ɜ ɩɨɤɪɵɬɢɹ ɜɵɹɜɥɟɧɧɨɣ ɧɚɝɪɭɡɤɢ: ∆ ଵܲ = ௦௦భ ∆ ுܲ;                                                (1.9) ∆ ଶܲ = ௦௦మ ∆ ுܲ;                                                (1.10) 

ɝɞɟ s – ɫɬɚɬɢɡɦ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. 

Ɉɬɫɸɞɚ ɫɥɟɞɭɟɬ ɨɛɪɚɬɧɚɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɶ ɫɬɚɬɢɡɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɚɝɪɟɝɚɬɚ ɢ ɧɚɝɪɭɡɤɢ. ɋɬɨɢɬ ɬɚɤɠɟ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɢɫɬɟɦɚ, ɫ ɯɨɬɹ 

ɛɵ ɨɞɧɢɦ ɚɝɪɟɝɚɬɨɦ, ɢɦɟɸɳɢɦ ɚɫɬɚɬɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, ɛɭɞɟɬ 

ɚɫɬɚɬɢɱɟɫɤɨɣ, ɢ, ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɤɨɥɟɛɚɧɢɣ ɧɚɝɪɭɡɤɢ, ɱɚɫɬɨɬɚ ɛɭɞɟɬ ɨɫɬɚɜɚɬɶɫɹ 

ɩɨɫɬɨɹɧɧɨɣ. Ⱥɝɪɟɝɚɬɵ, ɧɚɫɬɪɨɟɧɧɵɟ ɧɚ ɫɬɚɬɢɱɟɫɤɢɣ ɡɚɤɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɛɭɞɭɬ 

ɪɚɛɨɬɚɬɶ ɫ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɚ ɜɨɡɧɢɤɚɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɫɢɫɬɟɦɵ 

ɛɭɞɭɬ ɜɨɫɩɪɢɧɢɦɚɬɶɫɹ ɚɫɬɚɬɢɱɟɫɤɨɣ ɦɚɲɢɧɨɣ.  

ȼ ɫɥɭɱɚɟ ɫɢɫɬɟɦɵ ɛɨɥɟɟ ɱɟɦ ɫ ɨɞɧɢɦ ɚɫɬɚɬɢɱɟɫɤɢɦ ɚɝɪɟɝɚɬɨɦ, 

ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɛɭɞɟɬ ɧɨɫɢɬɶ ɧɟɨɩɪɟɞɟɥɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɱɬɨ 

ɧɟɞɨɩɭɫɬɢɦɨ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɝɭɥɹɬɨɪɵ ɚɝɪɟɝɚɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɫɬɪɨɟɧɵ ɩɨ 

ɫɬɚɬɢɱɟɫɤɨɦɭ ɡɚɤɨɧɭ. 

1.3 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ ɊɎ 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ȽɈɋɌ Ɋ 55890-2013 «Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» Д20Ж. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɨ 

ɱɚɫɬɨɬɟ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɜɨɞɢɬɫɹ ɤ ɩɨɫɬɨɹɧɧɨɦɭ ɩɨɞɞɟɪɠɚɧɢɸ ɛɚɥɚɧɫɚ 

ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɝɟɧɟɪɚɬɨɪɚɦɢ ɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ. 

ɉɪɚɤɬɢɱɟɫɤɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɪɟɠɢɦɚ ɩɨ ɱɚɫɬɨɬɟ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɜɵɦɢ ɢ ɜɧɟɩɥɚɧɨɜɵɦɢ ɧɚɝɪɭɡɤɚɦɢ.  

ɋɨɝɥɚɫɧɨ Д20Ж ɜɵɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 

ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɪɟɠɢɦɚ ɩɨ ɱɚɫɬɨɬɟ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ:  



ϮϬ 
 

1. ɑɚɫɬɨɬɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɞɨɥɠɧɚ 

ɛɵɬɶ ɧɨɦɢɧɚɥɶɧɨɣ – 50 Ƚɰ ɫ ɨɬɤɥɨɧɟɧɢɹɦɢ ɧɟ ɛɨɥɟɟ ± 0,05 Ƚɰ (ɧɨɪɦɚɥɶɧɨ 

ɞɨɩɭɫɬɢɦɵɟ) ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɧɟ ɛɨɥɟɟ ± 0,2 Ƚɰ (ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ). 

ɉɪɢ ɷɬɨɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɨɬɤɥɨɧɟɧɢɣ ɱɚɫɬɨɬɵ ɞɨ ɧɨɪɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 

ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɡɚ ɜɪɟɦɹ ɧɟ ɛɨɥɟɟ 15 ɦɢɧɭɬ;  

2. ɉɟɪɟɬɨɤɢ ɦɨɳɧɨɫɬɢ ɜ ɨɫɧɨɜɧɨɣ ɫɟɬɢ ȿɗɋ ɧɟ ɞɨɥɠɧɵ ɜɵɯɨɞɢɬɶ ɡɚ 

ɩɪɟɞɟɥɵ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɬɨɤɨɜ;  

3. ɋɭɦɦɚɪɧɵɟ ɨɛɦɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ 

(ɫɚɥɶɞɨ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɩɨ ɜɧɟɲɧɢɦ ɫɜɹɡɹɦ) ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɟ 

ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɡɚɞɚɧɧɵɦ ɫ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɶɸ, ɚ ɜɧɭɬɪɢ 

ɨɬɞɟɥɶɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɡɚɞɚɧɧɵɦ;  

4. Ɏɭɧɤɰɢɢ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ, 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɧɟɲɧɢɯ ɩɟɪɟɬɨɤɨɜ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɫɟɱɟɧɢɹɯ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶ 

ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ;  

5. ɉɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɩɭɬɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ ɫɢɧɯɪɨɧɧɨɣ ɡɨɧɟ ɢ/ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɧɟɲɧɢɯ 

ɩɟɪɟɬɨɤɨɜ ɨɛɥɚɫɬɟɣ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɤɨɪɪɟɤɰɢɟɣ ɩɨ ɱɚɫɬɨɬɟ;  

6. Ɉɝɪɚɧɢɱɟɧɢɟ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɫɟɱɟɧɢɹɯ ɞɨɥɠɧɨ ɹɜɥɹɬɶɫɹ ɩɪɢɨɪɢɬɟɬɧɵɦ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɩɨɞɞɟɪɠɚɧɢɸ 

ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɱɚɫɬɨɬɵ ɢɥɢ ɜɧɟɲɧɟɝɨ ɩɟɪɟɬɨɤɚ ɨɛɥɚɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ.  

ȼɵɩɨɥɧɟɧɢɟ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɤɨɦɩɥɟɤɫɨɦ ɬɟɯɧɢɱɟɫɤɢɯ ɢ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɩɪɢɧɹɬɨ ɜɵɞɟɥɹɬɶ ɬɪɢ ɜɢɞɚ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ: ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɜɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɬɪɟɬɢɱɧɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ.  

ɉɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ - ɩɪɨɰɟɫɫ ɦɨɛɢɥɢɡɚɰɢɢ ɩɟɪɜɢɱɧɨɣ 

ɪɟɝɭɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ, ɡɚɤɚɧɱɢɜɚɸɳɢɣɫɹ ɭɫɬɚɧɨɜɥɟɧɢɟɦ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɝɨ 

ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɩɪɢ ɧɨɜɨɣ ɱɚɫɬɨɬɟ.  



Ϯϭ 
 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ - ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɥɚɧɨɜɨɝɨ ɛɚɥɚɧɫɚ 

ɦɨɳɧɨɫɬɢ ɩɭɬɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɨɣ ɪɟɝɭɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɞɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɧɢɤɲɟɝɨ ɧɟɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ, ɥɢɤɜɢɞɚɰɢɢ ɩɟɪɟɝɪɭɡɤɢ 

ɬɪɚɧɡɢɬɧɵɯ ɫɜɹɡɟɣ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɚɫɬɨɬɵ ɢ ɩɨɬɪɚɱɟɧɧɵɯ ɩɪɢ ɞɟɣɫɬɜɢɢ 

ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɡɟɪɜɨɜ ɩɟɪɜɢɱɧɨɣ ɪɟɝɭɥɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ. 

ȼɬɨɪɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɥɢɛɨ 

ɨɩɟɪɚɬɢɜɧɨ ɜɪɭɱɧɭɸ.  

Ɍɪɟɬɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ – ɨɩɟɪɚɬɢɜɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ 

ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɬɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ ɰɟɥɹɯ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɬɨɪɢɱɧɨɝɨ ɪɟɡɟɪɜɚ ɩɨ ɦɟɪɟ ɟɝɨ ɢɫɱɟɪɩɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɨɩɟɪɚɬɢɜɧɨɣ ɤɨɪɪɟɤɰɢɢ ɪɟɠɢɦɚ ɜ ɢɧɵɯ ɰɟɥɹɯ. Ⱦɥɹ ɬɪɟɬɢɱɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɭɫɤ-ɨɫɬɚɧɨɜ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɷɩɢɡɨɞɢɱɟɫɤɨɟ 

ɢɡɦɟɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɛɥɨɤɨɜ Ɍɗɋ ɢ Ⱥɗɋ, ɩɟɪɟɜɨɞ ɚɝɪɟɝɚɬɨɜ ȽȺɗɋ ɜ 

ɞɜɢɝɚɬɟɥɶɧɵɣ ɢɥɢ ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ. 

ȼ ɞɚɧɧɨɣ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ȺɊɑɆ. 

1.4 Ʉɨɧɰɟɩɰɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 
ɢ ɩɟɪɟɬɨɤɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (ȺɊɑɆ) 

ɇɚ ɪɢɫɭɧɤɟ 1.2. ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ, 

ɞɟɬɚɥɢɡɢɪɭɸɳɢɣ I ɫɬɚɞɢɸ ɩɪɨɰɟɫɫɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ.  

 



ϮϮ 
 

Ɋɢɫɭɧɨɤ 1.2.  ɇɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ 

Ɉɛɨɡɧɚɱɟɧɢɹ: ܫ௔ − ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ; ˄ܫ  − ɩɟɪɜɢɱɧɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɩɨɬɪɟɛɢɬɟɥɹɦɢ; ˅ܫ  −  ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɫɨɜɦɟɫɬɧɨ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ; ˅ܫ  − 

ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ∆݂̟ ˔˕. − ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ 

(ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɟ) ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɧɚ ɫɬɚɞɢɢ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ∆݂̟ ˔˕.ː˓ − ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ (ɤɜɚɡɢɫɬɚɰɢɨɧɚɪɧɨɟ) ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɧɚ ɫɬɚɞɢɢ 

ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; ݂̟ ˔˕.ː˓  – ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɞɨ 

ɩɪɨɹɜɥɟɧɢɹ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; ∆݂̟ ˔˕.ː˓  – ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ ɨɬɤɥɨɧɟɧɢɟ 

ɱɚɫɬɨɬɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; ∆݂̌ ˋː.  − ɞɢɧɚɦɢɱɟɫɤɨɟ 

ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ. 

ɉɪɢɦɟɱɚɧɢɟ: ɉɪɨɰɟɫɫ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ, ɢɞɟɚɥɢɡɢɪɨɜɚɧ ɢ 

ɨɬɪɚɠɚɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ȿɗɋ. 

ȼ ɧɚɱɚɥɟ (ܫ௔ − ɩɟɪɜɵɣ ɩɟɪɢɨɞ) ɫɤɨɪɨɫɬɶ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɜɟɥɢɱɢɧɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɞɟɮɢɰɢɬɚ ɢ ɩɨɫɬɨɹɧɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɧɟɪɰɢɢ 

ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɮɮɟɤɬɚ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ⱦɟɮɢɰɢɬ ɦɨɳɧɨɫɬɢ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɪɚɫɯɨɞɨɜɚɧɢɟɦ ɡɚɩɚɫɚ 

ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɜ ɩɪɨɰɟɫɫɟ ɢɯ ɬɨɪɦɨɠɟɧɢɹ. ɋɤɨɪɨɫɬɶ 

ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɷɬɨɣ ɫɬɚɞɢɢ: 
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                                       (1.11) 

ȿɫɥɢ ɩɪɢɧɹɬɶ 
ɝ.ɧɨɦ

P
P

  (ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɞɟɮɢɰɢɬ) ɪɚɜɧɵɦ 1% (0.01), ɱɬɨ ɜ 

ɭɫɥɨɜɢɹɯ ȿɗɋ Ɋɨɫɫɢɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɜɚɪɢɣɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɷɧɟɪɝɨɛɥɨɤɚ Ⱥɗɋ 

ɦɨɳɧɨɫɬɶɸ 1000 Ɇȼɬ, ɚ ɩɨɫɬɨɹɧɧɭɸ ɦɟɯɚɧɢɱɟɫɤɨɣ ɢɧɟɪɰɢɢ ௝ܶ  ɤɪɭɩɧɨɝɨ 

ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɫ ɦɨɳɧɵɦɢ ɷɧɟɪɝɨɛɥɨɤɚɦɢ ȽɊɗɋ ɢ Ⱥɗɋ ɪɚɜɧɨɣ 12 ɫ, ɬɨ 

ɫɤɨɪɨɫɬɶ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɫɨɫɬɚɜɢɬ 0.04 Ƚɰ/ɫ. 

Ⱦɚɥɟɟ ( ܫ˄  – ɜɬɨɪɨɣ ɩɟɪɢɨɞ) ɩɨ ɦɟɪɟ ɧɚɪɚɫɬɚɧɢɹ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ 

ɧɚɱɢɧɚɟɬ ɫɤɚɡɵɜɚɬɶɫɹ ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ (ɫɚɦɨɪɚɡɝɪɭɡɤɚ) ɩɨɬɪɟɛɢɬɟɥɟɣ; 
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ɫɤɨɪɨɫɬɶ ɫɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɩɚɞɚɟɬ; ɩɪɨɰɟɫɫ ɩɪɨɞɨɥɠɚɟɬɫɹ ɩɨ 

ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ȿɫɥɢ ɛɵ ɧɟ ɜɦɟɲɚɬɟɥɶɫɬɜɨ ɜ ɩɟɪɜɢɱɧɨɟ 

ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ( ܫ˅ ), ɬɨ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ 

(ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ ɧɟɪɟɝɭɥɢɪɭɟɦɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ) ɫɨɫɬɚɜɢɥɚ ɛɵ: 
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                                                       (1.12) 

ȿɫɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 0

ɝ.ɧɨɦ

P
P ɩɪɢɧɹɬɶ 0.9, ɚ 

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɧɚɝɪɭɡɤɢ ܭП   ɪɚɜɧɵɦ 2, ɬɨ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɨɫɬɚɜɢɬ ɨɤɨɥɨ 7 ɫɟɤɭɧɞ, ɚ ɱɚɫɬɨɬɚ ɭɫɬɚɧɨɜɢɬɫɹ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ. 

ɍɫɬɚɧɨɜɢɜɲɟɟɫɹ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ∆݂̟ ˔˕. , ɤ ɤɨɬɨɪɨɦɭ ɫɬɪɟɦɢɬɫɹ ɩɪɨɰɟɫɫ ɞɨ 

ɩɪɨɹɜɥɟɧɢɹ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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
                                                     (1.13) 

ɉɪɢ ɩɪɢɧɹɬɵɯ ɪɚɧɟɟ ɡɧɚɱɟɧɢɹɯ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜ ɤɨɧɰɟ ɩɪɨɰɟɫɫɚ 

ɭɫɬɚɧɨɜɢɥɨɫɶ ɛɵ 0.28 Ƚɰ (ɲɬɪɢɯɨɜɚɹ ɤɪɢɜɚɹ ɧɚ ɪɢɫɭɧɨɤ 1.2.). 

ɋ ɨɩɪɟɞɟɥɟɧɧɨɣ ɡɚɞɟɪɠɤɨɣ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɧɚɥɢɱɢɟɦ ɡɨɧɵ 

ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɥɸɮɬɨɜ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɢɧɟɪɰɢɨɧɧɨɫɬɢ 

ɫɟɪɜɨɩɪɢɜɨɞɚ ɢ ɩɚɪɨɜɵɯ ɨɛɴɟɦɨɜ ɧɚɱɢɧɚɟɬ ɫɤɚɡɵɜɚɬɶɫɹ ( ܫ˅  - ɬɪɟɬɢɣ ɩɟɪɢɨɞ) 

ɞɟɣɫɬɜɢɟ ɪɟɝɭɥɹɬɨɪɨɜ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɬɭɪɛɨɚɝɪɟɝɚɬɨɜ. ɗɥɟɤɬɪɨɫɬɚɧɰɢɢ 

ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɭɱɚɫɬɢɸ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ. ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 

ɭɫɥɨɜɢɹɯ ɷɬɨɝɨ ɦɨɠɧɨ ɨɠɢɞɚɬɶ (ɫ ɭɱɟɬɨɦ ɦɚɥɨɣ ɜɟɥɢɱɢɧɵ ɨɬɤɥɨɧɟɧɢɹ ɱɚɫɬɨɬɵ) 

ɧɚ 5-ɨɣ, 6-ɨɣ ɫɟɤɭɧɞɚɯ. ɋɧɢɠɟɧɢɟ ɱɚɫɬɨɬɵ ɡɚɦɟɞɥɹɟɬɫɹ, ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

(ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ∆݂ˏ ˃ˍ˔.) ɢ ɱɚɫɬɨɬɚ ɧɚɱɢɧɚɟɬ 

ɩɨɜɵɲɚɬɶɫɹ. 

Ɍɪɟɬɢɣ ɩɟɪɢɨɞ ˅ܫ  ɡɚɤɨɧɱɢɬɫɹ, ɤɨɝɞɚ ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɟɪɜɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɨɡɶɦɭɬ ɧɚ ɫɟɛɹ ɜɫɸ ɩɨɥɨɠɟɧɧɭɸ ɱɚɫɬɶ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ, ɜɵɞɚɞɭɬ ɬɪɟɛɭɟɦɭɸ ɩɟɪɜɢɱɧɭɸ ɦɨɳɧɨɫɬɶ. Ⱦɨɥɢ 

ɭɱɚɫɬɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɷɬɢɯ ɭɫɥɨɜɢɹɯ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ ɢɯ 
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ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɮɮɟɤɬɚɦ. ɍɫɬɚɧɨɜɢɜɲɟɟɫɹ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɩɨ ɨɤɨɧɱɚɧɢɢ 

ɬɪɟɬɶɟɝɨ ɩɟɪɢɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
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ȿɫɥɢ ɩɪɢɧɹɬɶ ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ (ɫɨɜɦɟɫɬɧɨ 

ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ) ܭʠ  ɪɚɜɧɵɦ ɦɢɧɭɫ 5 (ɫɬɚɬɢɡɦ SМ =20%), ɱɬɨ 

ɩɪɢɦɟɪɧɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɟɝɨ ɡɧɚɱɟɧɢɸ ɜ ȿɗɋ Ɋɨɫɫɢɢ, ɭɫɬɚɧɨɜɢɜɲɟɟɫɹ 

ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɫɨɫɬɚɜɢɬ 0.11 Ƚɰ. ɉɪɨɰɟɫɫ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɞɨɥɠɟɧ ɡɚɜɟɪɲɢɬɶɫɹ ɱɟɪɟɡ 30 ɫɟɤɭɧɞ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɱɟɪɟɡ 

30 - 40 ɫɟɤɭɧɞ ɫɨɫɬɚɜɢɬ 0.11 Ƚɰ (ɜɦɟɫɬɨ 0.28 Ƚɰ ɛɟɡ ɭɱɚɫɬɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ). 

ɇɚɫɬɭɩɚɸɳɢɣ ɡɚɬɟɦ ɱɟɬɜɟɪɬɵɣ (̂ܫ ) ɩɟɪɢɨɞ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ − 

ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɠɢɞɚɧɢɟɦ ɧɚɱɚɥɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɱɚɫɬɨɬɵ ɥɢɛɨ ɜɫɥɟɞɫɬɜɢɟ ɫɚɦɨɭɫɬɪɚɧɟɧɢɹ ɩɟɪɜɨɩɪɢɱɢɧɵ (ɧɟɪɟɝɭɥɹɪɧɵɟ 

ɤɨɥɟɛɚɧɢɹ ɛɚɥɚɧɫɚ, ɧɚɩɪɢɦɟɪ), ɥɢɛɨ ɜɫɥɟɞɫɬɜɢɟ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ 

ɥɸɛɨɦ ɫɥɭɱɚɟ ɜɩɥɨɬɶ ɞɨ ɧɨɪɦɚɥɢɡɚɰɢɢ ɱɚɫɬɨɬɵ ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɞɨɥɠɧɨ ɭɞɟɪɠɢɜɚɬɶ ɭɫɬɨɣɱɢɜɭɸ ɜɵɞɚɱɭ ɩɟɪɜɢɱɧɨɣ ɦɨɳɧɨɫɬɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɬɟɤɭɳɟɦɭ ɨɬɤɥɨɧɟɧɢɸ ɱɚɫɬɨɬɵ. ɉɨɫɤɨɥɶɤɭ ɩɨɬɪɟɛɢɬɟɥɢ 

ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ 

ɨɛɪɚɳɟɧɨ ɧɚ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ (ɫ ɭɱɟɬɨɦ ɡɚɞɚɧɧɨɝɨ ɢɦ 

ɫɬɚɬɢɡɦɚ). 

ȿɫɥɢ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɩɨɞɞɟɪɠɤɢ ɫɨ ɫɬɨɪɨɧɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɤɨɬɥɚ, ɪɟɚɤɬɨɪɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɧɚɱɧɭɬ ɫɧɢɠɚɬɶ ɜɵɞɚɜɚɟɦɭɸ 

ɩɟɪɜɢɱɧɭɸ ɦɨɳɧɨɫɬɶ, ɱɚɫɬɨɬɚ ɧɚɱɧɟɬ ɫɧɢɠɚɬɶɫɹ. ɉɪɢ ɩɨɥɧɨɦ ɜɨɡɜɪɚɬɟ ɜɫɟɯ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɤ ɢɫɯɨɞɧɨɣ ɧɚɝɪɭɡɤɟ ɢɡ-ɡɚ ɧɟɭɩɪɚɜɥɹɟɦɨɫɬɢ ɤɨɬɥɨɜ, ɪɟɚɤɬɨɪɨɜ 

ɱɚɫɬɨɬɚ ɧɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɩɨɧɢɡɢɬɫɹ ɞɨ ɭɪɨɜɧɹ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ 

ɩɨɬɪɟɛɢɬɟɥɹɦɢ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ɫ 0.11 ɜɨɡɪɚɫɬɟɬ ɞɨ 0.28 

Ƚɰ. 

ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɬɪɟɬɶɟɦ (˅ܫ ) ɩɟɪɢɨɞɟ ɫɢɥɶɧɨ ɡɚɜɢɫɢɬ ɨɬ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɩɟɪɜɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ. ɍɜɟɥɢɱɟɧɢɟ 

ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɡɚɞɟɪɠɟɤ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬ 
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ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ∆݂ˏ ˃ˍ˔. , ɤɨɬɨɪɨɟ ɜ ɧɚɲɟɦ 

ɫɥɭɱɚɟ ɫɨɫɬɚɜɥɹɟɬ 0.18 Ƚɰ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ 

ɦɚɤɫɢɦɚɥɶɧɨɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢɢ ɩɪɨɜɚɥ ɜ ɱɚɫɬɨɬɟ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɫɭɳɟɫɬɜɟɧɧɨ 

ɫɧɢɡɢɬɶ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɡɚɞɟɪɠɟɤ ɩɪɨɜɚɥ ɦɨɠɟɬ 

ɞɨɫɬɢɝɧɭɬɶ ɜɟɥɢɱɢɧɵ  ∆݂̟ ˔˕.ː˓ , ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ 0.28 Ƚɰ, ɟɫɥɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

ɡɚɞɟɪɠɚɬɫɹ ɧɚ 25 ɫɟɤɭɧɞ ɢ ɛɨɥɟɟ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɨɬɤɥɨɧɟɧɢɟ ɱɚɫɬɨɬɵ ∆݂ˏ ˃ˍ˔., 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɢɱɧɨɝɨ  

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɨɬ 0.11 ɞɨ 0.28 Ƚɰ, ɬ.ɟ. ɜ 2.5 

ɪɚɡɚ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɜɚɥɚ ɱɚɫɬɨɬɵ ɩɪɢ ɩɟɪɜɢɱɧɨɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ 4 - 6 ɫɟɤɭɧɞ ɢ ɛɨɥɟɟ, ɨɧ ɧɟɛɟɡɨɩɚɫɟɧ ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȺɑɊ ɢ ɞɪɭɝɨɣ ɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ Ⱥɗɋ, ɩɪɢ 

ɪɚɡɞɟɥɟɧɢɢ ȿɗɋ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɷɬɨɝɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɢɡ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɨɛɳɟɦ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ (ɈɉɊɑ), ɨɬɛɢɪɚɸɬɫɹ 

ɜɵɞɟɥɟɧɧɵɟ ɷɧɟɪɝɨɛɥɨɤɢ ɢ ɫɬɚɧɰɢɢ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɇɉɊɑ), ɜ ɤɨɬɨɪɵɯ ɩɥɚɧɢɪɭɟɬɫɹ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ. ȼ Ɋɨɫɫɢɢ ɜ 2011 ɢ 2012 ɭɠɟ ɨɬɨɛɪɚɧɨ 43 ɢ 53 ɷɧɟɪɝɨɛɥɨɤɚ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ  707.5 Ɇȼɬ ɢ  897.5 Ɇȼɬ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ 

ɪɟɡɟɪɜɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ Д8 ̶ 10Ж, ɯɨɬɹ ɬɪɟɛɭɟɦɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɥ ±1226 Ɇȼɬ Д11 ̶ 

13Ж. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɚɧɢɪɭɟɬɫɹ ɭɜɟɥɢɱɢɬɶ ɱɢɫɥɨ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɯ ɛɥɨɤɨɜ 

ɞɨ 100 ɟɞɢɧɢɰ, ɭɜɟɥɢɱɢɜ ɧɨɪɦɢɪɨɜɚɧɧɵɣ ɩɟɪɜɢɱɧɵɣ ɪɟɡɟɪɜ ɞɨ ɜɟɥɢɱɢɧɵ 1950 

Ɇȼɬ, ɤɨɬɨɪɵɣ ɫ ɡɚɩɚɫɨɦ ɦɨɠɟɬ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɪɚɫɱɟɬɧɵɣ ɚɜɚɪɢɣɧɵɣ ɧɟɛɚɥɚɧɫ 

ɦɨɳɧɨɫɬɢ ȿɗɋ Ɋɨɫɫɢɢ, ɪɚɜɧɵɣ ɩɨɬɟɪɟ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɦɨɳɧɨɫɬɶɸ 1200 Ɇȼɬ ɢ 

ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɤɭɪɟɧɬɧɵɣ ɨɬɛɨɪ ɦɟɠɞɭ ɭɱɚɫɬɧɢɤɚɦɢ ɪɵɧɤɚ Д14Ж. ɉɪɢ 

ɯɚɪɚɤɬɟɪɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ ɜ ȿɗɋ Ɋɨɫɫɢɢ ɪɟɚɤɰɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɈɉɊɑ, ɢɦɟɟɬ ɧɟɩɨɫɬɨɹɧɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 

ɤɪɭɩɧɵɯ ɧɟɛɚɥɚɧɫɨɜ (ɛɨɥɟɟ 500 Ɇȼɬ) ɨɛɳɚɹ ɤɪɭɬɢɡɧɚ ɱɚɫɬɨɬɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɜɫɟɣ ɫɢɫɬɟɦɵ ɧɟɫɬɚɛɢɥɶɧɚ (ɢɡɦɟɧɹɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 

10000÷30000 Ɇȼɬ/Ƚɰ). ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɷɬɨɣ ɜɟɥɢɱɢɧɵ ɩɪɢ ɩɨɬɟɪɟ ɝɟɧɟɪɚɰɢɢ 
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ɪɚɜɧɨ 22700 Ɇȼɬ/Ƚɰ. ȼɜɟɞɟɧɢɟ ɧɨɪɦɢɪɨɜɚɧɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ ɪɟɡɟɪɜɚ 

ɫɬɚɛɢɥɢɡɢɪɭɟɬ ɷɬɨ ɡɧɚɱɟɧɢɟ, ɬɚɤ ɤɚɤ ɫɩɨɫɨɛɧɨ ɦɨɛɢɥɢɡɨɜɚɬɶ ɫɜɨɣ ɪɟɡɟɪɜ ɜ 

ɬɟɱɟɧɢɟ 30 ɫɟɤɭɧɞ ɩɪɢ ɨɬɤɥɨɧɟɧɢɹɯ ɱɚɫɬɨɬɵ ɞɨ 200 ɦȽɰ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɟɪɜɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɇɉɊɑ, ɜ 

ȿɗɋ Ɋɨɫɫɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ “ɩɨɞɭɲɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ” ɧɚ ɫɥɭɱɚɣ ɪɟɡɤɢɯ 

ɢɡɦɟɧɟɧɢɣ ɱɚɫɬɨɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɟɟ ɫɬɚɛɢɥɶɧɨɫɬɶ. 
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Ƚɥɚɜɚ 2. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨ 
ɩɪɨɝɪɚɦɦɧɵɦ ɬɪɚɟɤɬɨɪɢɹɦ ɞɜɢɠɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 

2.1 Ɉɫɧɨɜɵ ɨɛɳɟɣ ɬɟɨɪɢɢ ɭɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ 

ȼ ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɚ ɭɩɪɚɜɥɟɧɢɹ ɥɟɠɢɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɭɩɪɚɜɥɹɟɦɵɣ 

ɨɛɴɟɤɬ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɨɬ ɧɟɝɨ ɫɜɨɣɫɬɜ 

ɩɨ ɡɚɞɚɧɧɨɦɭ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ (ɋɍ) ɡɚɤɨɧɭ. ɋɭɳɟɫɬɜɭɟɬ ɞɜɚ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɚ ɭɩɪɚɜɥɟɧɢɹ: ɩɪɨɝɪɚɦɦɧɨɟ, ɤɨɬɨɪɨɟ ɡɚɞɚɟɬɫɹ ɤɨɧɤɪɟɬɧɨɣ ɩɪɨɝɪɚɦɦɨɣ ɢ ɧɟ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɤɨɪɪɟɤɰɢɢ ɞɜɢɠɟɧɢɹ, ɢ ɭɩɪɚɜɥɟɧɢɟ ɫ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, 

ɨɬɥɢɱɚɸɳɟɟɫɹ ɢɡɦɟɧɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɫɨɫɬɨɹɧɢɹ. 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɩɨɫɥɟɞɧɟɝɨ ɫɩɨɫɨɛɚ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɚɦɨɤɨɪɪɟɤɰɢɹ ɜ 

ɩɪɨɰɟɫɫɟ ɭɩɪɚɜɥɟɧɢɹ. Ʉɨɪɪɟɤɰɢɹ ɞɜɢɠɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɨɡɞɟɣɫɬɜɢɹ 

ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɜɨɡɦɭɳɟɧɢɣ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɭɩɪɚɜɥɟɧɢɹ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɢɡɦɟɧɟɧɢɢ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ 

ɨɛɴɟɤɬɚ. Ⱥɞɚɩɬɢɜɧɚɹ ɋɍ ɢɡɦɟɧɹɟɬ ɫɜɨɢ ɩɚɪɚɦɟɬɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɫɨɝɥɚɫɧɨ 

ɬɟɤɭɳɟɦɭ ɫɨɫɬɨɹɧɢɸ ɨɛɴɟɤɬɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɩɨɥɧɟɧɢɟ ɰɟɥɢ 

ɭɩɪɚɜɥɟɧɢɹ ɡɚ ɤɨɧɟɱɧɨɟ ɜɪɟɦɹ Д21Ж. 

Ɋɚɫɱɟɬ ɩɪɨɝɪɚɦɦɧɨɣ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ (ɉɌȾ), ɭɩɪɚɜɥɟɧɢɣ ɢ 

ɭɩɪɚɜɥɹɸɳɢɯ ɜɨɡɞɟɣɫɬɜɢɣ (ɍȼ) ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɩɪɢɧɰɢɩɚɯ ɩɨɫɬɪɨɟɧɢɹ 

ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɝɪɚɦɦɧɨɣ ɬɪɚɟɤɬɨɪɢɟɣ ɞɜɢɠɟɧɢɹ (ɋɍɉȾ) 

ɭɩɪɚɜɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ. 

ɋɥɟɞɭɸɳɚɹ ɫɢɫɬɟɦɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹɧɢɟ 

ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ: ̇ݔሺݐሻ = ,ሻݐሺݔ]ܨ ,ሻݐሺݑ �] + �ሺݐሻ; ଴ሻݐሺݔ = ;଴ݔ ݐ ∈ ,଴ݐ]  (2.1)               [்ݐ

ɝɞɟ ݑሺݐሻ – m-ɦɟɪɧɚɹ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɹ, ɧɚɡɵɜɚɟɦɚɹ ɭɩɪɚɜɥɟɧɢɟɦ; � – m-ɦɟɪɧɵɣ ɜɟɤɬɨɪ ɩɚɪɚɦɟɬɪɨɜ;  �ሺݐሻ – m-ɦɟɪɧɚɹ ɮɭɧɤɰɢɹ ɜɧɟɲɧɢɯ ɜɨɡɦɭɳɟɧɢɣ;  
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ܶ  ;଴ – ɫɨɫɬɨɹɧɢɟ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢݔ = ்ݐ −  ଴ – ɤɨɧɟɱɧɨɟ ɢɥɢ ɛɟɫɤɨɧɟɱɧɨɟ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹݐ

ɉɌȾ – ɷɬɨ ɡɚɤɨɧ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ ɜɨ ɜɪɟɦɟɧɢ ɩɨ ɡɚɞɚɧɧɵɦ 

ɫɜɨɣɫɬɜɚɦ, ɹɜɥɹɸɳɢɣɫɹ ɪɟɲɟɧɢɟɦ ɭɪɚɜɧɟɧɢɹ (2.1) ɢ ɩɪɟɞɫɬɚɜɥɹɟɦɵɣ 

ɜɟɤɬɨɪɮɭɧɤɰɢɟɣ ݔ௣ሺݐ଴ሻ; ݐ ∈ ,଴ݐ]  ɉɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɧɚɡɵɜɚɸɬ .[்ݐ

ɞɨɩɭɫɬɢɦɨɟ ɭɩɪɚɜɥɟɧɢɟ ݑ௣ሺݐሻ,  ɩɨɪɨɠɞɚɸɳɟɟ ɉɌȾ ݔ௣ሺݐ଴ሻ.  

ɉɪɢ ɢɡɜɟɫɬɧɵɯ � ɢ �ሺݐሻ ɞɜɢɠɟɧɢɟ ɨɛɴɟɤɬɚ ɫɨɝɥɚɫɧɨ (2.1) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɩɪɨɝɪɚɦɦɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ.  

ȼ ɫɥɭɱɚɟ, ɤɨɝɞɚ � ɢ �ሺݐሻ ɧɟɢɡɜɟɫɬɧɵ, ɜɨɡɦɨɠɧɨ ɢɡɦɟɧɟɧɢɟ ɩɨɥɨɠɟɧɢɹ 

ɨɛɴɟɤɬɚ ɧɟɠɟɥɚɬɟɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɭɩɪɚɜɥɟɧɢɟ ɫ 

ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɜ ɋɍ 

ɩɪɢ ɞɜɢɠɟɧɢɢ. ȼ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ݐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ݐ]ݑ,  ,[ሻݐሺݔ
ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ ݔሺݐሻ ɨɛɴɟɤɬɚ (2.1). 

2.2 Ɉɫɧɨɜɵ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɬɪɚɟɤɬɨɪɢɣ ɞɜɢɠɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɩɨɞɫɢɫɬɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

ɉɟɪɜɵɦ ɷɬɚɩɨɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɋɍ ɩɪɨɝɪɚɦɦɧɵɦ ɞɜɢɠɟɧɢɟɦ 

ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɉɌȾ. Ɍɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɗɗɋ ɜ ɩɟɪɟɯɨɞɧɨɦ ɪɟɠɢɦɟ – 

ɷɬɨ ɫɨɜɨɤɭɩɧɨɫɬɶ ɡɚɜɢɫɢɦɨɫɬɟɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɨɬ ɜɪɟɦɟɧɢ, ɜ 

ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɬɪɚɤɬɭɸɳɚɹɫɹ ɤɚɤ ɬɪɚɟɤɬɨɪɢɹ ɞɜɢɠɟɧɢɹ ɢɡɨɛɪɚɠɚɸɳɟɣ 

ɬɨɱɤɢ ɜ ɦɧɨɝɨɦɟɪɧɨɦ ɜɟɳɟɫɬɜɟɧɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ʉɨɨɪɞɢɧɚɬɚɦɢ ɷɬɨɣ ɬɨɱɤɢ 

ɹɜɥɹɸɬɫɹ ɜɪɟɦɹ ɢ ɮɚɡɨɜɵɟ ɩɟɪɟɦɟɧɧɵɟ (ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ), ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɫɨɫɬɨɹɧɢɟ ɗɗɋ. 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ɨɬɞɟɥɶɧɨɣ ɱɚɫɬɢ ɗɗɋ, ɧɚɩɪɢɦɟɪ 

ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, ɨɧɚ ɛɭɞɟɬ ɜɵɪɚɠɟɧɚ ɜ ɜɢɞɟ ɩɨɞɝɪɭɩɩɵ ɮɚɡɨɜɵɯ 

ɤɨɨɪɞɢɧɚɬ, ɢɡɦɟɧɹɸɳɢɯɫɹ ɜɨ ɜɪɟɦɟɧɢ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɤɨɨɪɞɢɧɚɬ ݔ௬ሺݐሻɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɨɞɦɧɨɠɟɫɬɜɨ ɭɩɪɚɜɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɞɥɹ 

ɤɨɬɨɪɨɝɨ ɫɬɪɨɢɬɫɹ ɉɌȾ ݔ௣ሺݐሻ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ ɪɚɫɱɟɬɚ (ɢɥɢ ɚɩɩɚɪɚɬɧɨɣ 

ɪɟɚɥɢɡɚɰɢɢ) ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ ɭɩɪɚɜɥɟɧɢɣ Юሺݐሻ. 
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ȼɫɟ ɦɧɨɠɟɫɬɜɨ ݔሺݐሻ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ, ɨɬɪɚɠɚɸɳɢɯ ɞɜɢɠɟɧɢɟ ɗɗɋ, 

ɜɤɥɸɱɚɟɬ ɤɚɤ ɭɩɪɚɜɥɹɟɦɵɟ ݔ௬ሺݐሻ ɩɚɪɚɦɟɬɪɵ, ɨɬɪɚɠɚɸɳɢɟ ɞɜɢɠɟɧɢɟ 

ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ, ɬɚɤ ɢ ɧɟɭɩɪɚɜɥɹɟɦɵɟ ݔ௖ሺݐሻ.  

ɑɚɫɬɶ ݔ௖ሺݐሻ ɜɵɪɚɠɚɟɬ ɩɚɪɚɦɟɬɪɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɪɟɞɵ, ɜ 

ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɭɩɪɚɜɥɟɧɢɟ ɨɛɴɟɤɬɨɦ. ɉɪɢ ɷɬɨɦ ɭɩɪɚɜɥɟɧɢɟ ݑሺݐሻ 

ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɞɜɢɠɟɧɢɟ ɭɩɪɚɜɥɹɟɦɨɝɨ ɨɛɴɟɤɬɚ ɢ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫpɟɞɭ 

ɱɟɪɟɡ ɭɩɪɚɜɥɹɟɦɵɣ ɨɛɴɟɤɬ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɩɪɚɜɥɟɧɢɟ ɮɨɪɦɢɪɭɟɬɫɹ ɤɚɤ 

ɨɛɴɟɤɬɨɦ ɱɟɪɟɡ ɉɌȾ, ɬɚɤ ɢ ɫɪɟɞɨɣ, ɱɟɪɟɡ ɜɡɚɢɦɨɫɜɹɡɢ ɫ ɨɛɴɟɤɬɨɦ ɢ 

ɭɩɪɚɜɥɹɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ (ɍɍ).  

ȼ ɢɬɨɝɟ, ɡɚɜɢɫɢɦɨɫɬɢ ݔ௣ሺݐሻ ɜɵɪɚɠɚɸɬɫɹ ɬɚɛɥɢɱɧɨɦ ɢɥɢ ɚɧɚɥɢɬɢɱɟɫɤɨɦ 

ɜɢɞɟ ɢ ɩɪɢɜɨɞɹɬ ɭɩɪɚɜɥɹɟɦɵɟ ɤɨɨɪɞɢɧɚɬɵ ɤ ɤɨɧɟɱɧɵɦ ɭɫɥɨɜɢɹɦ, ɱɬɨ ɹɜɥɹɟɬɫɹ 

ɪɟɡɭɥɶɬɚɬɨɦ ɩɨɫɬɪɨɟɧɢɹ ɉɌȾ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɷɬɢɯ ɡɚɜɢɫɢɦɨɫɬɟɣ ɡɚɞɚɧɧɵɦ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɩɟɰɢɮɢɤɭ ɫpɟɞɵ ɫ ɬɟɦ, ɱɬɨɛɵ ɧɟɭɩɪɚɜɥɹɟɦɵɟ ɦɚɲɢɧɵ 

ɧɟ ɬɟɪɹɥɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɜɨ ɜɪɟɦɹ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɩɟɪɟɯɨɞɚ ɗɗɋ.  

ɉɪɢ ɪɟɚɥɢɡɚɰɢɢ ɨɛɨɡɧɚɱɟɧɧɵɯ ɭɫɥɨɜɢɣ ɉɌȾ ɫɬɪɨɢɬɫɹ ɦɟɬɨɞɨɦ 

ɧɚɯɨɠɞɟɧɢɹ ɞɨɩɭɫɬɢɦɨɝɨ ɩɭɬɢ ɩɟɪɟɜɨɞɚ ɬɨɱɤɢ, ɢɡɨɛɪɚɠɚɸɳɟɣ ɭɩɪɚɜɥɹɟɦɵɣ 

ɨɛɴɟɤɬ, ɢɡ ɩɨɥɨɠɟɧɢɹ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɧɚɱɚɥɚ ɭɩɪɚɜɥɟɧɢɹ ݔ௬ଵ =  ଵሻ ɜݐ௬ሺݔ

ɨɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ݔ௬் =   .ሻ்ݐ௬ሺݔ

ɇɚ ɪɢɫɭɧɤɟ 2.1. ɢɡɨɛɪɚɠɟɧɚ ɉɌȾ ɞɥɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɋɢɫɭɧɨɤ 2.1. ɉɌȾ ɞɥɹ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
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Ɇɨɦɟɧɬ ɜɪɟɦɟɧɢ ݐଵ ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɢɧɬɟɪɜɚɥ [ݐଵ,  – [்ݐ

ɢɧɬɟɪɜɚɥɨɦ ɭɩɪɚɜɥɟɧɢɹ ɫ ɞɥɢɬɟɥɶɧɨɫɬɶɸ ௬ܶ = ்ݐ −  – ଵ. ɐɟɥɶ ɭɩɪɚɜɥɟɧɢɹݐ

ɩɪɢɜɟɫɬɢ ɜɵɛɪɚɧɧɵɣ ɨɛɴɟɤɬ ɤ ɧɭɥɟɜɨɣ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɢ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɜ ɤɨɧɰɟ ɢɧɬɟɪɜɚɥɚ ɭɩɪɚɜɥɟɧɢɹ. 

Ʉ ɩɚɪɚɦɟɬɪɚɦ ɩɪɨɰɟɫɫɚ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɨɬɧɨɫɢɬɫɹ ɧɟɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɧɚ 

ɜɚɥɭ ∆ ௬ܲሺݐሻ, ɭɝɨɥ ɜɵɥɟɬɚ ୷ሺݐሻ Э ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ݒ௬ሺݐሻ ɪɨɬɨɪɚ 

ɝɟɧɟɪɚɬɨɪɚ ɫ ɩɨɫɬɨɹɧɧɨɣ ɢɧɟɪɰɢɢ ௝ܶ  . ɋɥɟɞɭɸɳɚɹ ɩɨɞɫɢɫɬɟɦɚ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬ ɫɜɹɡɶ ɦɟɠɞɭ ɭɩɪɚɜɥɹɟɦɵɦɢ 

ɩɚɪɚɦɟɬɪɚɦɢ Д21Ж: 

൝ �̇௬ሺݐሻ = �௬ሺݕሻ;�̇௬ሺݐሻ = ఠబ்ೕ ∙ ∆ ௬ܲሺݐሻ.                                        (2.2) 

Ɋɚɡɦɟɪɧɨɫɬɢ ɭɩɪɚɜɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ: ݐ     [ܿ],   ௝ܶ      [ܿ],   ୷ሺݐሻ     [˓˃ˇ],   ݒ௬ሺݐሻ     ቂ˓˃ˇ௖ ቃ,   ∆ ௬ܲሺݐሻ     [ˑ˕ː. ˈˇ. ]   
Ɉɛɴɟɤɬɨɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɢɡɨɛɪɚɠɚɸɳɚɹ ɬɨɱɤɚ ݔ௬ = ,ݐ]݊݋݈݋ܿ ∆ ௬ܲ , ௬ݒ , ୷], ɤɨɬɨɪɨɣ ɭɩɪɚɜɥɟɧɢɟɦ Юሺݐሻ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ 

ɩɨ ɉɌȾ ݔ௣ = ,ݐ]݊݋݈݋ܿ ∆ ௣ܲ, ,௣ݒ ୮] ɧɚ ɢɧɬɟɪɜɚɥɚɯ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɉɌȾ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɢɫɬɟɦɭ (2.2), ɬɚɤ ɤɚɤ ݔ௣ሺݐሻ – ɷɬɨ ɨɞɧɚ ɢɡ ɬɪɚɟɤɬɨɪɢɣ 

ɞɜɢɠɟɧɢɹ ɨɛɴɟɤɬɚ. 

ɇɚ ɬɪɟɯ ɩɨɞɵɧɬɟɪɜɚɥɚɯ ɞɨɫɬɢɝɚɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɰɟɥɢ. ɇɚ ɩɟɪɜɨɦ – [ݐଵ,   [்ݐ
ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɧɭɥɹ. ȼ ɤɨɧɰɟ ɷɬɨɝɨ 

ɩɨɞɵɧɬɟɪɜɚɥɚ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɫɬɚɧɨɜɢɬɫɹ ɧɭɥɟɜɨɣ ሺݒ௣ଶሺଵሻ = Ͳሻ, ɚ 

ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɝɨɥ ɩɪɢɧɢɦɚɟɬ ɩɪɨɢɡɜɨɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ୮ଶሺଵሻ . ɇɚ ɜɬɨɪɨɦ [ݐଶ,  [ଷݐ
ɢ ɬɪɟɬɶɟɦ [ݐଷ,  ɩɨɞɵɧɬɟɪɜɚɥɚɯ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɭɝɨɥ ɜɵɥɟɬɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ [்ݐ

ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɧɭɥɟɜɨɝɨ ɡɧɚɱɟɧɢɹ. ɉɪɢ ɭɩɪɚɜɥɟɧɢɢ ݑሺݐሻ ɜ ɤɨɧɰɟ ɜɬɨɪɨɝɨ 

ɩɨɞɵɧɬɟɪɜɚɥɚ ɞɨɫɬɢɝɚɟɬɫɹ ɧɟɤɨɬɨɪɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ  ሺݒ௣ଷሺଶሻ =  ,ሻݎݐݔ݁

ɤɨɬɨɪɚɹ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɧɭɥɹ ɤ ɤɨɧɰɭ ɬɪɟɬɶɟɝɨ ɩɨɞɵɧɬɟɪɜɚɥɚ  ሺݒ௣ସሺଷሻ = Ͳሻ, ɬɨ 
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ɟɫɬɶ ɤ ɤɨɧɟɱɧɨɦɭ ɦɨɦɟɧɬɭ ்ݐ =  ସ  ɨɛɳɟɝɨ ɢɧɬɟɪɜɚɥɚ ɭɩɪɚɜɥɟɧɢɹ. ȼ ɷɬɨɬ ɠɟݐ 

ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɭɩɪɚɜɥɟɧɢɟ ݑሺ்ݐሻ = ∆ ሺܲ௧೅ሻ = Ͳ ɫɧɢɦɚɟɬɫɹ. 

ȼ ɢɬɨɝɟ ɤ ɤɨɧɰɭ ɢɧɬɟɪɜɚɥɚ ɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɉɌȾ ݔ௬ = ்ݐ]݊݋݈݋ܿ , ∆ ௬்ܲ , ௬்ݒ , ୷୘] = ்ݐ]݊݋݈݋ܿ , Ͳ,Ͳ,Ͳ],  ɜɵɩɨɥɧɹɸɬɫɹ ɢ ɭɞɨɜɥɟɬɜɨɪɹɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɞɤɥɸɱɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɤ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

ȼ ɬɚɛɥɢɰɟ 2.1. ɩɪɢɜɟɞɟɧɵ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɝɪɚɧɢɱɧɵɯ ɢ ɬɟɤɭɳɢɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɉɌȾ  ∆ ௬ܲሺݐሻ,   ୷ሺݐሻ,  ,  ሻݐ௬ሺݒ
ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɲɟɧɢɹ ɩɨɞɫɢɫɬɟɦɵ ɭɪɚɜɧɟɧɢɣ ɩɪɢ ɡɚɞɚɧɧɵɯ 

ɤɨɧɟɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɉɌȾ. 

Ɍɚɛɥɢɰɚ 2.1. Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɉɌȾ 

ɝɟɧɟɪɚɬɨɪɚ 

№ ɉɨɞɵɧɬɟɪɜɚɥɵ ɭɩɪɚɜɥɟɧɢɹ 

ɢ ɧɟɛɚɥɚɧɫɵ ɦɨɳɧɨɫɬɟɣ  

Ɍɟɤɭɳɢɟ ɢ ɤɨɧɟɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɧɚ 

ɩɨɞɵɧɬɟɪɜɚɥɚɯ  

Ɍɟɤɭɳɢɟ ɢ ɤɨɧɟɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 

ɫɤɨɪɨɫɬɢ ɧɚ 

ɩɨɞɵɧɬɟɪɜɚɥɚɯ 

1 Ⱦɚɧɨ ௬ܶሺଵሻ,  ;ଵݐ
Ɉɩɪɟɞɟɥɹɸɬɫɹ: 

ଶݐ  = ଵݐ + ௬ܶሺଵሻ 
∆ ௣ܲଵሺଵሻ = − ௝ܶ ∙ ௣ଵሺଵሻ߱Ͳݒ ∙  ሺͳሻݕܶ

ȼ ɤɨɧɰɟ ɩɟɪɜɨɝɨ 

ɩɨɞɵɧɬɟɪɜɚɥɚ 

ɭɩɪɚɜɥɟɧɢɹ ɢɡɦɟɪɹɟɬɫɹ 

ɪɟɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɭɝɥɚ 

௣ݒ = ௣ଵሺଵሻݒ − ∆ܭ ௣ܲଵሺଵሻሺݐ − ௣ଶሺଶሻݒ ଵሻݐ = ௣ଵሺଵሻݒ − ∆ܭ ௣ܲଵሺଵሻ ௬ܶሺଵሻ 

2 Ⱦɚɧɨ ௬ܶሺଶሻ; 
Ɉɩɪɟɞɟɥɹɸɬɫɹ: 

ଷݐ  = ଶݐ + ௬ܶሺଶሻ 
∆ ௣ܲଶሺଶሻ = − �௣் − �௣ଶሺଶሻͲ,ͷКʡ௬ሺଶሻሺ ௬ܶ − ௬ܶሺଵሻሻ 

 

�௣= �௣ଶሺଶሻ + ݐ௣ଶሺଶሻሺݒ − +ଶሻݐ Ͳ,ͷܭ∆ ௣ܲଶሺଶሻሺݐ − =ଶሻଶ �௣ଷ ሺଷሻݐ �௣ଶሺଶሻ + ௣ଶሺଶሻݒ ௬ܶሺଶሻ+ Ͳ,ͷܭ∆ ௣ܲଶሺଶሻ ௬ܶሺଶሻଶ 

௣ݒ = ௣ଶሺଶሻݒ − ∆ܭ ௣ܲଶሺଶሻሺݐ − ௣ଷሺଷሻݒ ଶሻݐ = ௣ଶሺଶሻݒ − ∆ܭ ௣ܲଶሺଶሻ ௬ܶሺଶሻ 

3 Ɉɩɪɟɞɟɥɹɸɬɫɹ: 

 ௬ܶሺଷሻ = ௬ܶ − ௬ܶሺଵሻ − ௬ܶሺଶሻ; 
∆ ௣ܲଷሺଷሻ = − ሺʹሻʹ݌ܲ∆ ∙ ௬ܶሺଶሻ ௬ܶሺଷሻ  

�௣= �௣ଷሺଷሻ + ݐ௣ଷሺଷሻሺݒ − +ଷሻݐ Ͳ,ͷܭ∆ ௣ܲଷሺଷሻሺݐ −  ଷሻଶݐ

௣ݒ = ௣ଷሺଷሻݒ − ∆ܭ ௣ܲଷሺଷሻሺݐ − ௣்ݒ ଷሻݐ = ௣ଷሺଷሻݒ − ∆ܭ ௣ܲଷሺଷሻ ௬ܶሺଷሻ 
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 �௣ଷ் ሺଷሻ= �௣ଷሺଷሻ + ௣ଷሺଷሻݒ ௬ܶሺଷሻ+ Ͳ,ͷܭ∆ ௣ܲଷሺଷሻ ௬ܶሺଷሻ 
 

Ɉɛɨɡɧɚɱɟɧɢɹ: ܭ = బ்ೕ , ଴ ሺ˓˃ˇ/˔ଶ ሻ  – ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ, ʡ௝  ሺ˔ሻ – 

ɩɨɫɬɨɹɧɧɚɹ ɢɧɟɪɰɢɢ ɪɨɬɨɪɚ, ݐଵ, ,ଶݐ ,ଷݐ  ସ  ሺ˔ሻ  – ɝɪɚɧɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢݐ

ɩɨɞɵɧɬɟɪɜɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ, ʡ௬௜  ሺ˔ሻ  – ɩɪɨɦɟɠɭɬɤɢ ɜɪɟɦɟɧɢ ɩɨɞɵɧɬɟɪɜɚɥɨɜ 

ɭɩɪɚɜɥɟɧɢɹ,  ଴ܲଵ  ሺˑ. ˈ. ሻ – ɧɟɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɧɚ ɢɧɬɟɪɜɚɥɟ ɜɨɡɦɭɳɟɧɢɹ; 

 ௣ܲ௜ሺ௜ሻ, ௣ܲ௜ାଵሺ௜ሻ  – ɧɟɛɚɥɚɧɫɵ ɦɨɳɧɨɫɬɟɣ ɜ ɝɪɚɧɢɱɧɵɟ ɦɨɦɟɧɬɵ ɜɪɟɦɟɧɢ 

ɩɨɞɵɧɬɟɪɜɚɥɨɜ ɭɩɪɚɜɥɟɧɢɹ, ݒ௣ሺ௜ሻሺݐሻ, ,௣௜ሺ௜ሻݒ ௣௜ାଵሺ௜ሻݒ , �௣௜ሺ௜ሻ, �௣௜ାଵሺ௜ሻ  – ɬɟɤɭɳɢɟ ɢ ɝɪɚɧɢɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɭɝɥɚ ɧɚ ɩɨɞɵɧɬɟɪɜɚɥɚɯ ɭɩɪɚɜɥɟɧɢɹ. 

Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɭɬɨɱɧɟɧɢɹ 

ɝɪɚɧɢɱɧɵɯ ɡɧɚɱɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɉɌȾ ɫ ɰɟɥɶɸ ɜɵɱɢɫɥɟɧɢɹ ɠɟɥɚɟɦɵɯ ɡɧɚɱɟɧɢɣ 

ɭɝɥɚ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ. 

2.3 Ɋɚɫɱɟɬ ɭɩɪɚɜɥɟɧɢɣ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹɦ ɱɚɫɬɨɬɟ 
ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ  

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɢɫɬɟɦɵ ɚɞɚɩɬɢɜɧɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɟɧɟɪɚɬɨɪɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɜɵɫɬɭɩɚɬɶ ɜ ɪɨɥɢ ɭɩɪɚɜɥɹɟɦɵɯ 

ɨɛɴɟɤɬɨɜ ɗɗɋ. Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɭɫɬɚɧɨɜɢɜɲɢɟɫɹ ɪɟɠɢɦɵ ɢ ɭɩɪɚɜɥɹɸɳɢɟ ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɟɪɟɯɨɞɵ, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɧɨɟ ɢ ɮɢɧɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ, ɜɢɞ ɬɪɚɟɤɬɨɪɢɣ ɞɜɢɠɟɧɢɹ ݔ௬ = ,ݐ]݊݋݈݋ܿ ∆ ௬ܲ , ௬ݒ , ୷] ɭɩɪɚɜɥɹɟɦɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɩɨɞɛɢɪɚɸɬɫɹ 

ɫɨɝɥɚɫɭɸɳɢɟɫɹ ɫ ɷɬɢɦɢ ɬɪɚɟɤɬɨɪɢɹɦɢ ɉɌȾ ݔ௣ = ,ݐൣ݊݋݈݋ܿ ∆ ௣ܲ, ,௣ݒ ୮൧. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɚɪɚɦɟɬɪɨɜ ɉɌȾ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɪɚɫɱɟɬɚɯ 

ɭɩɪɚɜɥɟɧɢɣ ɜ ɩɹɬɶ ɷɬɚɩɨɜ Д21Ж. 

ɉɟɪɜɵɣ ɲɚɝ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɞɜɢɠɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨ 

ɧɚɱɚɥɚ ɭɩɪɚɜɥɟɧɢɹ. Ɉɧ ɧɟɨɛɯɨɞɢɦ ɩɨ ɩɪɢɱɢɧɟ ɧɚɥɢɱɢɹ ɡɚɞɟɪɠɤɢ ɜɜɨɞɚ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜ ɪɚɛɨɬɭ. Ɂɚ ɷɬɨ ɜɪɟɦɹ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ 
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ɭɩɪɚɜɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɡɧɚɱɟɧɢɣ ɜ ɧɚɱɚɥɶɧɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ 

ɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ ݔ௬଴ = ௬ଵݔ ଴ሻ, ɞɨ ɜɟɥɢɱɢɧݐ௬ሺݔ =  ଵሻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯݐ௬ሺݔ

ɧɚɱɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɭɩɪɚɜɥɟɧɢɹ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 

ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɭɪɚɜɧɟɧɢɣ ɜɨɡɦɭɳɟɧɧɨɝɨ ɞɜɢɠɟɧɢɹ. 

ȼɬɨɪɨɣ ɩɪɟɞɩɨɥɚɝɚɟɬ ɫɨɡɞɚɧɢɟ ɬɪɚɟɤɬɨɪɢɢ ɞɜɢɠɟɧɢɹ ݔ௣ሺݐሻ ɝɟɧɟɪɚɬɨɪɨɜ, 

ɩɨɞɥɟɠɚɳɢɯ ɭɩɪɚɜɥɟɧɢɸ, ɧɚ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɪɚɧɟɟ ɞɢɧɚɦɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɗɗɋ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɪɟɞɫɬɜ ɭɩɪɚɜɥɟɧɢɹ. Ɍɪɟɬɢɣ ɷɬɚɩ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɫɱɟɬ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵɯ ɭɩɪɚɜɥɟɧɢɣ ݑሺݐሻ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɜɢɠɟɧɢɟ ɭɩɪɚɜɥɹɟɦɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɩɨ ɉɌȾ. 

ɇɚ ɱɟɬɜɟɪɬɨɦ ɷɬɚɩɟ ɩɪɨɜɨɞɢɬɫɹ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɩɨɥɭɱɟɧɧɵɯ ɧɚ ɬɪɟɬɶɟɦ 

ɷɬɚɩɟ ɭɪɚɜɧɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ.  

ɉɨɫɥɟɞɧɟɟ ɞɟɣɫɬɜɢɟ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɩɟɪɟɯɨɞɧɨɝɨ ɪɟɠɢɦɚ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɹɦ. ȿɫɥɢ ɭɩɪɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɞɨ ɱɟɬɜɟɪɬɨɝɨ ɷɬɚɩɚ, ɹɜɥɹɸɬɫɹ ɩɥɚɜɧɵɦɢ, ɬɨ ɩɹɬɵɣ ɷɬɚɩ ɩɪɨɩɭɫɤɚɟɬɫɹ, ɬɚɤ ɤɚɤ 

ɬɚɤɢɟ ɭɩɪɚɜɥɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɩɪɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɢ ɭɪɚɜɧɟɧɢɣ ɩɟɪɟɯɨɞɧɨɝɨ 

ɪɟɠɢɦɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɱɢɫɥɟɧɢɟ ɤɭɫɨɱɧɨ-ɧɟɩɪɟɪɵɜɧɵɯ ɭɩɪɚɜɥɟɧɢɣ ݑሺݐሻ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɩɪɢ ɪɟɲɟɧɢɢ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ ɗɗɋ, ɜ 

ɤɨɬɨɪɵɯ ɩɚɪɚɦɟɬɪɵ ݔ௬ = ,ݐ]݊݋݈݋ܿ ∆ ௬ܲ, ௬ݒ , ୷] ɢɡɦɟɧɹɸɬɫɹ ɩɨ ɩɪɟɞɩɢɫɚɧɧɵɦ 

ɩɪɨɝɪɚɦɦɧɵɦ ɬɪɚɟɤɬɨɪɢɹɦ ɞɜɢɠɟɧɢɹ ݔ௣ = ,ݐൣ݊݋݈݋ܿ ∆ ௣ܲ, ,௣ݒ ୮൧  Д9Ж. 

ȼɬɨɪɨɣ ɫɩɨɫɨɛ ɭɩɪɚɜɥɟɧɢɹ ɗɗɋ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɢɦɟɧɟɧɢɢ ɪɟɚɤɬɢɜɧɨɝɨ 

ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɩɟɪɟɱɧɨɝɨ ɜɤɥɸɱɟɧɢɹ. ɇɚ ɜɫɟɦ ɢɧɬɟɪɜɚɥɟ 

ɭɩɪɚɜɥɟɧɢɹ ɢɯ ɪɟɠɢɦɧɵɟ ɫɨɫɬɨɹɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹɦɢ ɚɤɬɢɜɧɵɯ ɢ 

ɪɟɚɤɬɢɜɧɵɯ ɦɨɳɧɨɫɬɟɣ ௨ܲ௜ሺݐሻ, ܳ௨௜ሺݐሻ, � = ͳത, ݈,̅ ɚ ɬɚɤɠɟ ɡɧɚɱɟɧɢɹɦɢ ɭɝɥɨɜ �௨௜ሺݐሻ ɢ 

ɧɚɩɪɹɠɟɧɢɣ ܷ௨௜ሺݐሻ, � = ͳത, ݈  ̅ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɡɥɨɜ. Ɇɧɨɠɟɫɬɜɨ ɞɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɦɨɠɧɨ ɨɛɨɡɧɚɱɢɬɶ ɤɚɤ ɭɩɪɚɜɥɟɧɢɟ ݑ = ]݊݋݈݋ܿ ௨ܲ, ܳ௨, ܷ௨, �௨], ɫ 

ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ, ɬɪɟɛɭɸɳɢɯ 

ɭɩɪɚɜɥɟɧɢɹ ɩɨ ɫɮɨɪɦɢɪɨɜɚɧɧɵɦ ɧɚ ɜɬɨɪɨɦ ɷɬɚɩɟ ɩɪɨɝɪɚɦɦɧɵɦ ɬɪɚɟɤɬɨɪɢɹɦ.  
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Ʉɨɦɩɨɧɟɧɬɵ ௨ܲሺݐሻ, ܳ௨ሺݐሻ, ܷ௨ሺݐሻ, �௨ሺݐሻ ɭɩɪɚɜɥɟɧɢɹ ݑሺݐሻ ɹɜɥɹɸɬɫɹ Х-

ɦɟɪɧɵɦɢ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɹɦɢ ɭɩɪɚɜɥɹɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ, ɝɞɟ Х – ɷɬɨ ɤɨɥɢɱɟɫɬɜɨ 

ɭɩɪɚɜɥɹɸɳɢɯ ɭɡɥɨɜ. ȼɟɤɬɨɪ-ɮɭɧɤɰɢɢ ɩɪɨɜɨɞɢɦɨɫɬɟɣ ܾ௨ሺݐሻ, ݃௨ሺݐሻ ɢɥɢ 

ɫɨɩɪɨɬɢɜɥɟɧɢɣ ݎ௨ሺݐሻ,  ሻ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɞɥɹ ɭɩɪɚɜɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɱɟɪɟɡݐ௨ሺݔ

ɤɨɦɩɨɧɟɧɬɵ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɣ ௨ܲሺݐሻ, ܳ௨ሺݐሻ, ܷ௨ሺݐሻ, �௨ሺݐሻ, ɬɚɤɠɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 

ɜ ɤɚɱɟɫɬɜɟ ɜɟɤɬɨɪ-ɮɭɧɤɰɢɣ ɭɩɪɚɜɥɹɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɉɌȾ ɮɨɪɦɢɪɭɟɬɫɹ ɞɥɹ ɨɞɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ 

ɭɩɪɚɜɥɟɧɢɟ ݔ௨ଵ = ௨ଵᇱܧ  ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɹ ɨɞɧɨɝɨ ɍɍ ɗɗɋ (Х=1).  

Ɍɨɝɞɚ ɫɢɫɬɟɦɚ: ߰ଵሺݔ௨௜ሻ = Ͳ, � = ͳത, ݈ ̅                                        (2.3) 

 

ɜ ɹɜɧɨɦ ɜɢɞɟ ɩɢɲɟɬɫɹ ɤɚɤ ߰ଵ = ௨ଵଶݔଵ൫ܪ + ௕ଶܣ − ௨ଵݔ௚ܤ௕ܣʹ + ௨ଵଶݔ௚ଶܤ ൯ + ௨ଵݔଵᇱܥ + ௕ܣଵᇱᇱ൫ܥ − ௨ଵ൯ݔ௚ܤ = Ͳ, (2.4) 

ɝɞɟ ܪଵ = ܾଵା௡,ଵା௡ − ݃ଵା௡,ଵା௡݃ݐ�௨௜ , ௕ܣ =  ,ᇱܬᇱᇱିଵܬ
ଵᇱܥ = ௨௜ሺ෍�݃ݐ ଵା௡,௝ᇱܫ +௡

௝ୀଵ ෍ ଵା௡,௝ᇱܫ ሻ +௠
௝ୀ௡೗ାଵ ሺ෍ ଵା௡,௝ᇱᇱܫ +௡

௝ୀଵ ෍ ଵା௡,௝ᇱᇱܫ ሻ௠
௝ୀ௡೗ାଵ , 

ଵᇱᇱܥ = ௨௜ሺ෍�݃ݐ ଵା௡,௝ᇱ′ܫ +௡
௝ୀଵ ෍ ଵା௡,௝ᇱᇱܫ ሻ +௠

௝ୀ௡೗ାଵ ሺ෍ ଵା௡,௝ᇱܫ +௡
௝ୀଵ ෍ ଵା௡,௝ᇱܫ ሻ௠

௝ୀ௡೗ାଵ , 
ɉɪɢ ɷɬɨɦ A, J’, J” – – ɤɜɚɞɪɚɬɧɵɟ ɦɚɬɪɢɰɵ, ɚ ܥଵᇱ,  .ଵᇱᇱ – ɜɟɤɬɨɪɚ-ɮɭɧɤɰɢɢܥ

Ɉɛɨɡɧɚɱɢɜ ܽ = ଵ൫ͳܪ + ܾ ௚ଶ൯,                                           (2.5)ܤ = ଵᇱܥ − ௚ܤ௕ܣଵܪʹ − ܿ ௚,                                     (2.6)ܤଵᇱᇱܥ = ௕ଶܣଵܪ +  ௕                                             (2.7)ܣଵᇱᇱܥ

Ʉɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ (2.4) ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɮɨɪɦɟ ɜɵɪɚɠɚɟɬɫɹ ɤɚɤ: ߰ଵ = ௨௜ଶݔܽ + ௨௜ݔܾ + ܿ = Ͳ,                                      (2.8) 

ȼ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ НОЭ ܬᇱᇱ  , ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɩɨ ɭɪɚɜɧɟɧɢɸ ݔ௨ = ௕ᇱܣ − ௚ᇱܤ  ௨                                            (2.9)ݕ
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ɉɨɞɫɬɚɜɢɜ (2.9) ɜ ɜɵɪɚɠɟɧɢɟ (2.4), ɩɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ ɜ 

ɹɜɧɨɦ ɜɢɞɟ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ: ߰ଵᇱ = ܽᇱݕ௨௜ଶ + ܾᇱݕ௨௜ + ܿᇱ = Ͳ,                                (2.10) 

ɝɞɟ                                   ܽᇱ = ଵ൫ͳܪ + ௚ᇱଶ൯,                                        (2.11) ܾᇱܤ = ଵᇱᇱܥ − ௕ᇱܣଵܪʹ ௚ᇱܤ − ௚ᇱܤଵᇱܥ ,                                  (2.12) ܿᇱ = ௕ᇱଶܣଵܪ + ௕ᇱܣଵᇱܥ                                             (2.13) 

ɉɪɢ ɷɬɨɦ ܣ௕ᇱ = ,ܣᇱିଵܬ ௚ᇱܤ =  .ᇱᇱିଵ�ᇱᇱܬ
ɍɪɚɜɧɟɧɢɹ (2.4) ɢ (2.10) ɩɨɞɯɨɞɹɬ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ ɜ ɜɢɞɟ 

ɮɭɧɤɰɢɣ ܧ௨ሺݐሻ ɜ ɭɡɥɚɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 

ɢɬɟɪɚɰɢɨɧɧɵɯ ɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ.  

ȼ ɨɞɧɨɦɚɲɢɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɚɪɚɦɟɬɪɵ ɭɩɪɚɜɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ 

ɉɌȾ ɜɵɱɢɫɥɹɸɬɫɹ ɛɟɡ ɫɥɨɠɧɵɯ ɪɚɫɱёɬɨɜ, ɬɚɤ ɤɚɤ ɪɟɲɟɧɢɟ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ 

ɭɪɚɜɧɟɧɢɣ ɢ ɢɬɟɪɚɰɢɨɧɧɨɦ ɪɚɫɱɟɬɟ ɭɩɪɚɜɥɟɧɢɣ ɧɟ ɬɪɟɛɭɟɬɫɹ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ 

ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ Д21Ж. 

2.4 ɉɪɢɦɟɧɟɧɢɟ ɩɪɢɧɰɢɩɚ ɚɞɚɩɬɢɜɧɨɫɬɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 
ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

ɐɟɥɶɸ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɝɨ ɞɜɢɠɟɧɢɹ ɩɨ 

ɠɟɥɚɟɦɨɦɭ (ɡɚɞɚɧɧɨɦɭ) ɡɚɤɨɧɭ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ, ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɡɚɞɚɧɧɚɹ ɬɪɚɟɤɬɨɪɢɹ. ɋɨɜɪɟɦɟɧɧɵɣ ɩɨɞɯɨɞ ɤ ɪɟɲɟɧɢɸ ɩɨɞɨɛɧɵɯ ɡɚɞɚɱ ɨɫɧɨɜɚɧ 

ɧɚ ɩɪɢɧɰɢɩɟ ɚɞɚɩɬɚɰɢɢ ɋɍ ɤ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɵɦ ɫɜɨɣɫɬɜɚɦ ɤɨɧɤɪɟɬɧɨɝɨ 

ɨɛɴɟɤɬɚ ɢ ɭɫɥɨɜɢɹɦ ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ. ȿɫɥɢ ɋɍ ɚɞɚɩɬɢɜɧɚ, ɬɨ ɩɪɨɰɟɫɫ 

ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɨɦ ɹɜɥɹɟɬɫɹ Мɚɦɨɤɨɪɪɟɤɬɢɪɭɸɳɢɦɫɹ. Ʉɨɪɪɟɤɰɢɹ ɞɜɢɠɟɧɢɹ ɜ 

ɷɬɨɦ ɫɥɭɱɚɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɤɚɧɚɥɚɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɜɥɢɹɧɢɟ ɜɨɡɦɭɳɟɧɢɣ Д9Ж.  

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɚɞɚɩɬɢɜɧɨɣ ɋɍ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɤ 

ɮɚɤɬɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ ɢ ɫɜɨɣɫɬɜɚɦ ɨɛɴɟɤɬɚ, ɤɨɬɨɪɨɟ ɩɪɨɹɜɥɹɟɬɫɹ ɜ 

ɩɟɪɟɫɬɪɨɣɤɟ ɩɚɪɚɦɟɬɪɨɜ ɢɥɢ ɫɬɪɭɤɬɭɪɵ ɋɍ ɜ ɬɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɱɬɨɛɵ ɨɧɚ ɤ 
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ɦɨɦɟɧɬɭ ɡɚɜɟɪɲɟɧɢɹ ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɚɞɚɩɬɚɰɢɢ ɨɛɟɫɩɟɱɢɥɚ ɞɨɫɬɢɠɟɧɢɟ 

ɰɟɥɢ ɭɩɪɚɜɥɟɧɢɹ Д21Ж.  

Ɉɞɧɢɦ ɢɡ ɜɚɪɢɚɧɬɨɜ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɚ ɫ 

ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɶɸ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨɞɫɢɫɬɟɦ ɩɨ 

ɩɪɨɝɪɚɦɦɧɵɦ ɬɪɚɟɤɬɨɪɢɹɦ ɞɜɢɠɟɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɷɬɚɥɨɧɧɨɣ ɦɨɞɟɥɢ ɩɪɢɦɟɧɹɟɬɫɹ 

ɫɚɦɚ ɉɌȾ. ȼ ɤɚɱɟɫɬɜɟ ɰɟɥɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɭɫɥɨɜɢɹ ɬɨɱɧɨɣ 

ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɜ ɤɚɱɟɫɬɜɟ ɚɥɝɨɪɢɬɦɨɜ ɭɩɪɚɜɥɟɧɢɹ – ɚɥɝɨɪɢɬɦɵ 

ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɩɨ ɉɌȾ. 
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Ƚɥɚɜɚ 5. Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 
ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɤɨɧɰɟɩɰɢɹ ɩɨɫɬɪɨɟɧɢɟ ɦɨɞɟɥɢ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɢ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɩɪɨɰɟɫɫɚ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ 

ɫɢɫɬɟɦɵ ȺɊɑɆ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ.  

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɜɵɩɨɥɧɟɧɢɹ ɇɂɊ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɟɟ ɧɚ ɷɬɚɩɵ. ɋɬɪɭɤɬɭɪɚ ɞɚɧɧɨɣ ɇɂɊ:  

1. ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ ɷɬɚɩ. ȼɵɛɨɪ ɬɟɦɵ, ɢɡɭɱɟɧɢɟ ɢ ɚɧɚɥɢɡ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɜɵɛɪɚɧɧɨɣ ɬɟɦɟ. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɝɪɭɩɩɵ, ɜ ɫɨɫɬɚɜ 

ɤɨɬɨɪɨɣ ɦɨɝɭɬ ɜɯɨɞɢɬɶ ɧɚɭɱɧɵɟ ɫɨɬɪɭɞɧɢɤɢ, ɩɪɟɩɨɞɚɜɚɬɟɥɢ ɢ ɥɚɛɨɪɚɧɬɵ.  

2. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɱɚɫɬɢ.  

3. ɉɪɨɜɟɞɟɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɬɟɨɪɟɬɢɱɟɫɤɢɦ ɪɚɡɞɟɥɚɦ.  

4. Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɨɜ.  

5. ȼɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ ɩɨ ɬɟɦɟ, ɨɛɨɛɳɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɡɪɚɛɨɬɤɢ. 

ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ.  

6. Ɂɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ. ɍɬɜɟɪɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ. ɉɨɞɝɨɬɨɜɤɚ 

ɨɬɱɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.  

5.1. ɉɪɟɞɩɪɨɟɤɬɧɵɣ ɚɧɚɥɢɡ 

5.1.1. ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 
Ɉɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɩɨɫɬɪɨɟɧɧɨɝɨ ɫɢɫɬɟɦɟ ɹɜɥɹɸɬɫɹ ɞɢɫɩɟɬɱɟɪɫɤɢɟ 

ɰɟɧɬɪɵ ȺɈ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ», ɤɨɬɨɪɵɟ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɩɨɥɧɟɧɢɟ ɡɚɞɚɱɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜ 

ɷɧɟɪɝɨɫɢɫɬɟɦɟ.  
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Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɫɢɫɬɟɦ ɪɟɲɚɟɬ ɡɚɞɚɱɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɟ 

ɫɨɜɪɟɦɟɧɧɨɝɨ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɜ ɬɟɨɪɢɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ.  

5.1.2 Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɫ 

ɩɨɦɨɳɶɸ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.1.  

Ɉɰɟɧɤɚ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɨ 5-ɬɢ ɛɚɥɶɧɨɣ ɲɤɚɥɟ, ɝɞɟ 5 – ɧɚɢɛɨɥɟɟ 

ɫɢɥɶɧɚɹ, ɚ 1 – ɧɚɢɛɨɥɟɟ ɫɥɚɛɚɹ ɩɨɡɢɰɢɹ. ȼɟɫ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɫɭɦɦɟ ɞɨɥɠɟɧ 

ɫɨɫɬɚɜɥɹɬɶ 1. 

Ɍɚɛɥɢɰɚ 5.1. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɪɟɲɟɧɢɣ 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ȼɟɫ 
ɤɪɢɬɟɪɢɹ 

Ȼɚɥɥɵ Ʉɨɧɤɭɪɟɧɬɨ-
ɫɩɨɫɨɛɧɨɫɬɶ 

Ȼs Ȼp Ʉs Ʉp 

1 2 3 4 5 6 
Ɍɟɯɧɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1. ɉɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɬɪɭɞɚ ɩɨɥɶɡɨɜɚɬɟɥɹ 0,15 5 1 0,75 1,15 

2. ɍɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,05 5 1 0,25 0,05 

3. ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɧɨɫɬɶ 0,1 5 1 0,5 0,1 

4. ɇɚɞёɠɧɨɫɬɶ 0,2 5 5 1 1 

5. ɍɪɨɜɟɧɶ ɲɭɦɚ 0,1 1 5 0,1 0,5 

6. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɫɭɪɫɚɯ ɩɚɦɹɬɢ 0,05 1 5 0,05 0,25 

7. ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,05 5 5 0,25 0,25 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1. ɍɪɨɜɟɧɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɧɚ 
ɪɵɧɨɤ 0,1 4 2 0,4 0,2 

2. ɐɟɧɚ 0,1 5 5 0,5 0,5 

3. ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɫɪɨɤ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 0,05 5 5 0,25 0,15 

4. Ɏɢɧɚɧɫɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨɣ 0,05 3 3 0,15 0,15 
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ɪɚɡɪɚɛɨɬɤɢ 

ɂɬɨɝɨ 1 44 38 4,2 3,9 

 

Ƚɞɟ Ȼs – ɩɪɢɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɪɚɫɱɟɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɜ ɉɄ «SТЦЮХТЧФ»; 

Ȼp – ɩɪɢɜɨɞɢɬɫɹ ɨɰɟɧɤɚ ɪɚɫɱɟɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɪɭɱɧɨɣ. 

Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

  К = ∑ ʑ௜ × ʐ௜                                     (5.1) 

ɝɞɟ Ʉ – ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɜɢɞɚ; 

ȼ�– ɜɟɫ ɤɪɢɬɟɪɢɹ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ); 

Ȼ� – ɛɚɥɥ Т-ɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ «SТЦЮХТЧФ» ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɣ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ 

ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ. 

5.2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɷɬɚɩɨɜ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ 
Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɮɨɪɦɢɪɨɜɚɧɚ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ, ɜ 

ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ ɜɯɨɞɢɬ ɪɭɤɨɜɨɞɢɬɟɥɶ ɢ ɢɧɠɟɧɟɪ.  

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɫɨɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɷɬɚɩɨɜ ɢ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ 

ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪɨɜɟɞɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ 

ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ. ɉɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ ɷɬɚɩɨɜ ɢ ɪɚɛɨɬ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ 

ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɨ ɞɚɧɧɵɦ ɜɢɞɚɦ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.2. 

Ɍɚɛɥɢɰɚ 5.2. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɢ ɷɬɚɩɵ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ 
Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ № 

ɪɚɛ 
ɋɨɞɟɪɠɚɧɢɟ ɪɚɛɨɬ Ⱦɨɥɠɧɨɫɬɶ 

ɢɫɩɨɥɧɢɬɟɥɹ 
Ɋɚɡɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɪɟɲɟɧɢɹ 

1 ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

ȼɵɛɨɪ 
ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

2 ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨ 
ɬɟɦɟ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ, 
ɢɧɠɟɧɟɪ 

3 ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɣ Ɋɭɤɨɜɨɞɢɬɟɥɶ 

Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵ 

4 Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɦɨɞɟɥɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɂɧɠɟɧɟɪ 
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ɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 5 ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɂɧɠɟɧɟɪ 

6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɪɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɂɧɠɟɧɟɪ 

Ɉɛɫɭɠɞɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ 

7 Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɂɧɠɟɧɟɪ 
8 ɇɚɭɱɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢ 

ɜɵɜɨɞɵ 
ɂɧɠɟɧɟɪ, 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

ɋɨɫɬɚɜɥɟɧɢɟ ɨɬɱɟɬɚ  9 Ɋɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɩɨ ɨɮɨɪɦɥɟɧɢɸ 
ɇɂɊ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ, 
ɢɧɠɟɧɟɪ 

10 Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɇɂɊ ɂɧɠɟɧɟɪ 
Ɂɚɳɢɬɚ ɨɬɱɟɬɚ  11 ɉɨɞɝɨɬɨɜɤɚ ɤ ɡɚɳɢɬɟ  ɂɧɠɟɧɟɪ 
 

5.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
Ɍɪɭɞɨɜɵɟ ɡɚɬɪɚɬɵ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɹɯ ɨɛɪɚɡɭɸɬ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɫɬɨɢɦɨɫɬɢ 

ɪɚɡɪɚɛɨɬɤɢ, ɩɨɷɬɨɦɭ ɜɚɠɧɵɦ ɦɨɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɪɚɛɨɬ ɤɚɠɞɨɝɨ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɍɪɭɞɨɟɦɤɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɜ ɱɟɥɨɜɟɤɨ-

ɞɧɹɯ ɢ ɧɨɫɢɬ ɜɟɪɨɹɬɧɨɫɬɧɵɣ ɯɚɪɚɤɬɟɪ, ɬɚɤ ɤɚɤ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɠɟɫɬɜɚ ɬɪɭɞɧɨ 

ɭɱɢɬɵɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɠɢɞɚɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɬɪɭɞɨɟɦɤɨɫɬɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɮɨɪɦɭɥɚ: ݐˑˉ௜ =  ଷ௧ౣ౟౤ ೔ା ଶ௧ౣ౗౮ ೔ହ                                          (5.2) 

ɝɞɟ ݐˑˉ௜  – ɨɠɢɞɚɟɦɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ Т-ɨɣ ɪɚɛɨɬɵ ɱɟɥ.-ɞɧ.; ݐ୫୧୬ ௜– ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ Т-ɨɣ 

ɪɚɛɨɬɵ, ɱɟɥ.-ɞɧ.; ݐ୫ୟ୶ ௜– ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɣ Т-ɨɣ 

ɪɚɛɨɬɵ, ɱɟɥ.-ɞɧ.; 

ɂɫɯɨɞɹ ɢɡ ɨɠɢɞɚɟɦɨɣ ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɣ ɪɚɛɨɬɵ ɜ ɪɚɛɨɱɢɯ ɞɧɹɯ ௣ܶ , ɭɱɢɬɵɜɚɸɳɚɹ 

ɩɚɪɚɥɥɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɢɫɩɨɥɧɢɬɟɥɹɦɢ. 

 ௣ܶ௜ =  ௧ˑˉ೔Ч೔  , (5.3) 

ɝɞɟ ௣ܶ௜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɪɚɛ.ɞɧ.; 



ϲϭ 
 

ˑˉ௜ݐ  – ɨɠɢɞɚɟɦɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɨɞɧɨɣ ɪɚɛɨɬɵ, ɱɟɥ.-ɞɧ.; Ч௜ – ɱɢɫɥɟɧɧɨɫɬɶ ɢɫɩɨɥɧɢɬɟɥɟɣ, ɜɵɩɨɥɧɹɸɳɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɞɧɭ ɢ ɬɭ 

ɠɟ ɪɚɛɨɬɭ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ, ɱɟɥ. 

5.4. Ɋɚɡɪɚɛɨɬɤɚ ɝɪɚɮɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɇɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɢ ɧɚɝɥɹɞɧɵɦ ɹɜɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟ ɥɟɧɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ 

ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɵɯ ɪɚɛɨɬ ɜ ɮɨɪɦɟ ɞɢɚɝɪɚɦɦɵ Ƚɚɧɬɚ.  

Ⱦɢɚɝɪɚɦɦɚ Ƚɚɧɬɚ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɥɟɧɬɨɱɧɵɣ ɝɪɚɮɢɤ, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɩɪɨɬɹɠɟɧɧɵɦɢ ɜɨ ɜɪɟɦɟɧɢ ɨɬɪɟɡɤɚɦɢ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢɫɹ ɞɚɬɚɦɢ ɧɚɱɚɥɚ ɢ ɨɤɨɧɱɚɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ ɪɚɛɨɬ. 

 Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ, ɞɥɢɬɟɥɶɧɨɫɬɶ ɤɚɠɞɨɝɨ ɢɡ ɷɬɚɩɨɜ ɪɚɛɨɬ 

ɢɡ ɪɚɛɨɱɢɯ ɞɧɟɣ ɫɥɟɞɭɟɬ ɩɟɪɟɜɟɫɬɢ ɜ ɤɚɥɟɧɞɚɪɧɵɟ ɞɧɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɨɣ:  T୩୧ =  T୮୧ ∙  kˍ˃ˎ ,                                         (5.4) 

ɝɞɟ ௞ܶ௜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ Т-ɣ ɪɚɛɨɬɵ ɜ ɤɚɥɟɧɞɚɪɧɵɯ 

ɞɧɹɯ; ௣ܶ௜ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ Т-ɣ ɪɚɛɨɬɵ ɜ ɪɚɛɨɱɢɯ ɞɧɹɯ; ݇ˍ˃ˎ– ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 Kˍ˃ˎ = ୘ˍ˃ˎ୘ˍ˃ˎି൫୘˅ы˘ା୘˒˓൯ =  ଷ଺ହଷ଺ହିଽଵିଶ଻ = ͳ,Ͷͺ     (5.5) 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɢ ɪɭɤɨɜɨɞɢɬɟɥɶ, ɢ ɢɧɠɟɧɟɪ ɪɚɛɨɬɚɸɬ ɩɨ 6-ɞɧɟɜɧɨɣ 

ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ. ɉɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɤɚɥɟɧɞɚɪɸ ɧɚ 2022 ɝɨɞ ɫɭɦɦɚɪɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɢ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɫɨɫɬɚɜɥɹɟɬ: ɩɪɢ ɲɟɫɬɢɞɧɟɜɧɨɣ 

ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ – 118 ɞɧɟɣ. 

ɝɞɟ       ̱ܶ ˃ˎ – ɤɨɥɢɱɟɫɬɜɨ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; ܶ˅ ы˘ – ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ; ܶ˒ ˓ – ɤɨɥɢɱɟɫɬɜɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ. 



ϲϮ 
 

ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3.  

Ɍɚɛɥɢɰɚ 5.3. ȼɪɟɦɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɡɜɚɧɢɟ ɪɚɛɨɬɵ Ɍɪɭɞɨёɦɤɨɫɬɶ ɪɚɛɨɬ ɂɫɩɨɥɧɢɬɟɥɢ Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬ ɜ 
ɪɚɛɨɱɢɯ ɞɧɹɯ 
ɌpТ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɬ ɜ 
ɤɚɥɟɧɞɚɪɧɵɯ 
ɞɧɹɯ ɌФТ TЦТЧ, ɱɟɥ–ɞɧɢ TЦКб, ɱɟɥ–ɞɧɢ TɨɠТ, ɱɟɥ– ɞɧɢ 
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1. ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 1 - 3 - 2 - 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ  
2 

 
- 

 
3 

 
- 

2. ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɟɦɟ 

3 20 5 40 4 28 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ, 
ɫɬɭɞɟɧɬ 

2 13 3 15 
3. ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

1 - 1 - 1 - 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 

1 - 1 - 
4. Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɨɩɢɫɚɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ - 10 - 15 - 12 

ɋɬɭɞɟɧɬ 
 

- 
 
12 

 
- 

 
15 

5. ɋɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ 
ɦɨɞɟɥɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ - 10 - 17 - 13 

ɋɬɭɞɟɧɬ  
- 

 
12 

 
- 

 
14 

6. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɪɨɣɫɬɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

- 17 - 23 - 20 

ɋɬɭɞɟɧɬ 
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18 
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23 

7. Ɉɛɪɚɛɨɬɤɚ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ  
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8. ɇɚɭɱɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢ ɜɵɜɨɞɵ  
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ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ, 
ɫɬɭɞɟɧɬ  
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9. Ɋɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ ɩɨ 
ɨɮɨɪɦɥɟɧɢɸ ɇɂɊ 

2 2 4 5 3 3 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ, 
ɫɬɭɞɟɧɬ 

1,5 1,5 2 2 
10. Ɉɮɨɪɦɥɟɧɢɟ ɨɬɱɟɬɚ ɇɂɊ 

- 10 - 15 - 12 
ɋɬɭɞɟɧɬ 

- 11 - 14 
11. Ɂɚɳɢɬɚ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
- 
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- 
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ɋɬɭɞɟɧɬ  
- 

 
1 

 
- 

 
1 

  

ɋɨɫɬɚɜɥɟɧ ɩɥɚɧ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɪɚɛɨɬɚɧ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ. Ⱦɥɹ 

ɩɨɫɬɪɨɟɧɢɹ ɬɚɛɥɢɰɵ ɜɪɟɦɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɜɟɞɟɧɢɹ ɇɂ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɥɟɧɞɚɪɧɨɫɬɢ. ɋ ɩɨɦɨɳɶɸ 

ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɬɚɛɥɢɰɚ 5.4. ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɇɂ ɩɨ ɬɟɦɟ.  

Ɍɚɛɥɢɰɚ 5.4. Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

№  

ɪɚɛɨɬ 
ȼɢɞ ɪɚɛɨɬ ɂɫɩɨɥɧɢɬɟɥɢ 

ɤТɌ , 
ɤɚɥ. 
ɞɧ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
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2 3 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 

1 

ɋɨɫɬɚɜɥɟɧɢɟ ɢ 
ɭɬɜɟɪɠɞɟɧɢɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 

3                  

2 
ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɟɦɟ 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ, 

ɫɬɭɞɟɧɬ 

3 

17 
                 

3 
ȼɵɛɨɪ 
ɧɚɩɪɚɜɥɟɧɢɹ 
ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ 1                  

4 Ɍɟɨɪɟɬɢɱɟɫɤɨɟ ɋɬɭɞɟɧɬ 15                  
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ɨɩɢɫɚɧɢɟ 
ɷɥɟɦɟɧɬɨɜ ɦɨɞɟɥɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

5 

ɋɨɡɞɚɧɢɟ 
ɜɢɪɬɭɚɥɶɧɨɣ 
ɦɨɞɟɥɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɋɬɭɞɟɧɬ 

13                  

6 

Ɉɩɪɟɞɟɥɟɧɢɟ 
ɨɩɬɢɦɚɥɶɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ 
ɭɫɬɪɨɣɫɬɜ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɋɬɭɞɟɧɬ 

25                  

7 
Ɉɛɪɚɛɨɬɤɚ 
ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ 

ɋɬɭɞɟɧɬ 
4                  

8 

ɇɚɭɱɧɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɢ 
ɜɵɜɨɞɵ 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ, 

ɫɬɭɞɟɧɬ 
2 

2 
                 

9 
Ɋɚɡɪɚɛɨɬɤɚ ɩɥɚɧɚ 
ɩɨ ɨɮɨɪɦɥɟɧɢɸ 
ɇɂɊ 

ɇɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ, 

ɫɬɭɞɟɧɬ 

2 

2 
                 

10 
Ɉɮɨɪɦɥɟɧɢɟ 
ɨɬɱɟɬɚ ɇɂɊ 

ɋɬɭɞɟɧɬ 
15                  

11 
Ɂɚɳɢɬɚ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ 

ɋɬɭɞɟɧɬ 
1                  
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5.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɛɸɞɠɟɬɚ ɩɪɨɟɤɬɚ 
ȼ ɩɪɨɰɟɫɫɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɛɸɞɠɟɬɚ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɩɨɥɧɨɟ ɢ ɞɨɫɬɨɜɟɪɧɨɟ ɨɬɪɚɠɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɪɚɫɯɨɞɨɜ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɟɝɨ 

ɜɵɩɨɥɧɟɧɢɟɦ. ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɝɪɭɩɩɢɪɨɜɤɚ ɡɚɬɪɚɬ ɩɨ ɫɬɚɬɶɹɦ ɪɚɫɯɨɞɨɜ, 

ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɛɸɞɠɟɬɚ ɩɪɨɟɤɬɚ:  

– ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɪɨɟɤɬɚ; 

– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

– ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɭɱɚɫɬɧɢɤɨɜ; 

– ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɭɱɚɫɬɧɢɤɨɜ; 

– ɫɬɪɚɯɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

– ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

5.5.1. Ɋɚɫɱɟɬ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 

ɋɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.5. 

Ɍɚɛɥɢɰɚ 5.5. Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ 
 

ɐɟɧɚ 
ɡɚ ɟɞ., 

ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ 
ɦɚɬɟɪɢɚɥɵ, (Ɂɦ), ɪɭɛ. 

Ʉɨɦɩɥɟɤɬ ɤɚɧɰɟɥɹɪɫɤɢɯ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɟɣ ɲɬɭɤ 1 350 350 

Ȼɭɦɚɝɚ ɞɥɹ ɩɪɢɧɬɟɪɚ ɭɩɚɤɨɜɤɚ 1 600 600 

ɋɤɨɪɨɫɲɢɜɚɬɟɥɶ ɲɬɭɤ 1 120 120 

Ɍɟɬɪɚɞɶ 48 ɥɢɫɬɨɜ ɲɬɭɤ 2 50 100 
ɂɬɨɝɨ: 1170 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 5.5, ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɢ 1170 ɪɭɛɥɟɣ. 

5.5.2. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ȼ ɞɚɧɧɵɣ ɪɚɡɞɟɥ ɜɯɨɞɹɬ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɫɜɹɡɚɧɵ ɫ ɩɪɢɨɛɪɟɬɟɧɢɟɦ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɛɨɬ ɩɨ ɞɚɧɧɨɣ ɬɟɦɟ, ɚ 

ɢɦɟɧɧɨ ɩɪɢɛɨɪɨɜ, ɭɫɬɪɨɣɫɬɜ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ 

ɚɩɩɚɪɚɬɭɪɵ ɢ ɬ.ɞ. ɋɬɨɢɦɨɫɬɶ ɫɩɟɰɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ ɛɟɪɟɬɫɹ ɩɨ 



ϲϲ 
 

ɞɨɝɨɜɨɪɧɨɣ ɰɟɧɟ ɢɥɢ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɩɪɟɣɫɤɭɪɚɧɬɚɦ. Ɂɚɬɪɚɬɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɜ 

ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.6. 

Ɍɚɛɥɢɰɚ 5.6. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ 

ɩɪɨɝɪɚɦɦɧɵɟ ɤɨɦɩɥɟɤɫɵ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-ɜɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɟɞ 

ɋɬɨɢɦɨɫɬɶ ɟɞ. 
ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ, 
ɪɭɛ. 

1 ɉɟɪɫɨɧɚɥɶɧɵɣ 
ɤɨɦɩɶɸɬɟɪ 1 42000 2071,2 

2 ɉɪɢɧɬɟɪ 1 14000 115,07 

3 

Ʌɢɰɟɧɡɢɹ ɧɚ 
ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ 

Matlab SТmulТnФ 

1 2250 554,79 

ɂɬɨɝɨ 2741,06 
 

Ɍɚɤ ɤɚɤ ɞɚɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɢɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ 

ɭɱɟɫɬɶ ɫɬɨɢɦɨɫɬɶ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ: ܣПК = ௌ∙ேு∙ଷ଺ହ                                                  (5.6) 

ɝɞɟ: ȺТ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

S – ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

N– ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ; 

ɇ – ɩɪɟɞɩɨɥɚɝɚɟɦɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ. 

Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɚɦɨɪɬɢɡɚɰɢɢ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

5.5.: 

ПКܣ = ͶʹͲͲͲ ∙ ͻͲͷ ∙ ͵͸ͷ = ʹͲ͹ͳ,ʹ ˓˖˄. ; 
˓ˈ˕ːˋ˓˒ܣ = ͳͶͲͲͲ ∙ ͳͷͷ ∙ ͵͸ͷ = ͳͳͷ,Ͳ͹ ˓˖˄. ; 
ெ௔௧௟௔௕ܣ = ʹʹͷͲ ∙ ͻͲͳ ∙ ͵͸ͷ = ͷͷͶ,͹ͻ ˓˖˄. ; 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ 

ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɢɥɢ 2741,06 ɪɭɛ. 

5.5.3. Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

ȼ ɧɚɫɬɨɹɳɭɸ ɫɬɚɬɶɸ ɜɤɥɸɱɚɟɬɫɹ ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɧɚɭɱɧɵɯ ɢ 

ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭɱɚɫɬɜɭɸɳɢɯ ɜ 

ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɭ. ȼɟɥɢɱɢɧɚ ɪɚɫɯɨɞɨɜ ɩɨ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɢ ɞɟɣɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɵ ɨɤɥɚɞɨɜ ɢ ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ.  

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɨɜ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ ɞɜɭɯ 

ɫɨɫɬɚɜɥɹɸɳɢɯ: ɨɫɧɨɜɧɚɹ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ. 

ȼ ɫɨɫɬɚɜ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɤɥɸɱɚɟɬɫɹ ɩɪɟɦɢɹ, ɜɵɩɥɚɱɢɜɚɟɦɚɹ 

ɟɠɟɦɟɫɹɱɧɨ ɢɡ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜ ɪɚɡɦɟɪɟ 25 % ɨɬ ɬɚɪɢɮɚ ɢɥɢ ɨɤɥɚɞɚ. 

Ɏɨɪɦɭɥɚ ɪɚɫɱɟɬɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ: Зˊ˒ = Зˑ˔ː + Зˇˑ˒                                         (5.7) 

ɝɞɟ: Ɂɡɩ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

Ɂɨɫɧ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; 

Ɂɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ. 

Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɵɩɨɥɧɹɟɦ ɩɨ ɮɨɪɦɭɥɟ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɢɠɟ: Зˑ˔ː = Зˇː ௣ܶ                                            (5.8) 

ɝɞɟ: Ɂɞɧ– ɫɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ.; 

Ɍɪ– ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬɧɢɤɨɦ, ɪɚɛ. ɞɧ. 

Ɋɚɫɱɟɬ ɫɪɟɞɧɟɞɧɟɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɵɩɨɥɧɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: Зˇː = Зˏ∙ெி̌                                                   (5.9) 

ɝɞɟ: Ɂɦ – ɦɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ.; 
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Ɇ – ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɹɰɟɜ ɪɚɛɨɬɵ ɛɟɡ ɨɬɩɭɫɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: ɩɪɢ ɨɬɩɭɫɤɟ ɜ 

48 ɪɚɛ.ɞɧɟɣ Ɇ=10,4 ɦɟɫɹɰɚ, 6-ɞɧɟɜɧɚɹ ɧɟɞɟɥɹ; 

Fɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɩɟɪɫɨɧɚɥɚ, ɪɚɛ. ɞɧ. 

Ɍɚɛɥɢɰɚ 5.7. Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

ɉɨɤɚɡɚɬɟɥɢ ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɋɬɭɞɟɧɬ 

Ʉɚɥɟɧɞɚɪɧɨɟ ɱɢɫɥɨ ɞɧɟɣ 365 365 
Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ  
- ɜɵɯɨɞɧɵɟ ɞɧɢ  
- ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ 
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118 

ɉɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ  
- ɨɬɩɭɫɤ  
- ɧɟɜɵɯɨɞɵ ɩɨ ɛɨɥɟɡɧɢ 

 
48 
0 
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Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ 
ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

199 175 

Ɇɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ (ɪɭɤɨɜɨɞɢɬɟɥɹ): Зˏ = З˕˔ · ሺͳ + ݇˒˓+݇ˇሻ · ݇˓                                         (5.10) 

ɝɞɟ      Ɂɬɫ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɨ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɟ, ɪɭɛ.; 

Фɩɪ – ɩɪɟɦɢɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 0,3 (ɬ.ɟ. 30 ɩɪɨɰɟɧɬɨɜ ɨɬ Ɂɬɫ); 

Фɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɥɚɬ ɢ ɧɚɞɛɚɜɨɤ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 0,2 – 0,5; 

Фp – ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,3 (ɞɥɹ Ɍɨɦɫɤɚ). 

1) Ɋɚɫɱёɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ Зˏ.˓˖ˍ = ͶͲͲͲͲ ∙ ሺͳ + Ͳ,͵ + Ͳ,ʹሻ ∙ ͳ,͵ = ͹ͺͲͲͲ ˓˖˄. ; Зˏ.ˋːˉ = ʹ͵ͲͲͲ ∙ ሺͳ + Ͳ,͵ + Ͳ,ʹሻ ∙ ͳ,͵ = ͶͶͺͷͲ ˓˖˄. ; 
2) Ɋɚɫɱɟɬ ɫɪɟɞɧɟɞɧɟɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ:  Зˇː.˓˖ˍ = ଻଼଴଴଴∙ଵ଴,ସଵ଼ଶ = ͶͶͷ͹,ͳ ˓˖˄. ;                                  (5.11) 

Зˇː.ˋːˉ = ͶͶͺͷͲ ∙ ͳͲ,Ͷͳͺʹ = ʹ͹͹ͳ,Ͷ ˓˖˄. ; 
3) Ɋɚɫɱёɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ: Зˑ˔ː.˓˖ˍ = ͶͶͷ͹,ͳ ∙ ͳͳ = ͶͻͲʹͺ,ͳ ˓˖˄. ;                           (5.12) Зˑ˔ː.ˋːˉ = ʹ͹͹ͳ,Ͷ ∙ ͻͲ = ʹͶͻͶʹ͸ ˓˖˄. ; 
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Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5.8. 

Ɍɚɛɥɢɰɚ 5.8. Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɂɫɩɨɥɧɢɬɟɥɢ Ɍɋ ,Ɂ  
ɪɭɛ. ɩɪФ  ɞФ  ɪФ  Ɇ ,Ɂ  

ɪɭɛ. 
ɞɧ ,Ɂ  

ɪɭɛ. 
ɪ,Ɍ  

ɪɚɛ. ɞɧ. 
ɨɫɧ ,Ɂ  

ɪɭɛ. 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 40000 0,3 0,2 1,3 78000 4457,1 11 ͶͻͲʹͺ,ͳ 

ɂɧɠɟɧɟɪ 23000 0,3 0,2 1,3 44850 2771,4 90 ʹͶͻͶʹ͸ 
Ɂɚɬɪɚɬɵ ɩɨ ɨɫɧɨɜɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ, ɪɭɛ. 298454,1 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɱɢɫɥɟɧɢɣ ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɭɤɨɜɨɞɢɬɟɥɸ 

ɫɨɫɬɚɜɥɹɸɬ 49028,1 ɪɭɛ., ɚ ɢɧɠɟɧɟɪɚ – 249426 ɪɭɛ. ɂɬɨɝɨɜɵɟ ɡɚɬɪɚɬɵ ɧɚ 

ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɢ 298454,1 ɪɭɛ. 

5.5.4. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

Ɂɚɬɪɚɬɵ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ 

ɭɱɢɬɵɜɚɸɬ ɜɟɥɢɱɢɧɭ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ Ɍɪɭɞɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ ɞɨɩɥɚɬ ɡɚ 

ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɚ ɬɚɤɠɟ ɜɵɩɥɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɨɛɟɫɩɟɱɟɧɢɟɦ ɝɚɪɚɧɬɢɣ ɢ ɤɨɦɩɟɧɫɚɰɢɣ. 

Ɋɚɫɱɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜɟɞɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: Зˇˑ˒ = ݇ˇˑ˒Зˑ˔ː                                            (5.13) 

ɝɞɟ: Фɞɨɩ – ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ (ɧɚ ɫɬɚɞɢɢ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,13). Зˇˑ˒.˓˖ˍ = ݇ˇˑ˒Зˑ˔ː.˓˖ˍ = Ͳ,ͳ͵ ∙ ͶͻͲʹͺ,ͳ = ͸͵͹͵,͸ͷ͵ ˓˖˄. ; Зˇˑ˒.ˋːˉ = ݇ˇˑ˒Зˑ˔ː.ˋːˉ = Ͳ,ͳ͵ ∙ ʹͶͻͶʹ͸ = ͵ʹͶʹͷ,͵ͺ ˓˖˄. ; Зˇˑ˒ = Зˇˑ˒.˓˖ˍ + Зˇˑ˒.ˋːˉ = ͸͵͹͵,͸ͷ͵ + ͵ʹͶʹͷ,͵ͺ = ͵ͺ͹ͻͻ,Ͳ͵͵ ˓˖˄. (5.14) 

5.5.5. Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɪɚɫɯɨɞɨɜ ɨɬɪɚɠɚɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ 

ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɨɪɦɚɦ ɨɪɝɚɧɚɦ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (Ɏɋɋ), ɩɟɧɫɢɨɧɧɨɝɨ ɮɨɧɞɚ (ɉɎ) ɢ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (ɎɎɈɆɋ) ɨɬ ɡɚɬɪɚɬ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ.  
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ɋɬɚɜɤɚ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɞɥɹ ɭɱɪɟɠɞɟɧɢɣ, 

ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɧɚɭɱɧɭɸ ɢ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɧɚ 2022 ɝɨɞ 

ɫɨɫɬɚɜɥɹɟɬ 30,2%. 

ȼɟɥɢɱɢɧɚ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ: З˅ːˈ˄. = ݇˅ːˈ˄൫Зˑ˔ː + Зˇˑ˒൯                                 (5.15) 

ɝɞɟ: Фɜɧɟɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɧɚ ɭɩɥɚɬɭ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. 

Ɋɚɫɱɟɬ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ: З˅ːˈ˄.˓˖ˍ = Ͳ,͵Ͳʹ ∙ ሺͶͻͲʹͺ,ͳ + ͸͵͹͵,͸ͷ͵ ሻ = ͳ͸͹͵ͳ,͵͵ ˓˖˄. ; З˅ːˈ˄.ˋːˉ = Ͳ,͵Ͳʹ ∙ ሺʹͶͻͶʹ͸ + ͵ʹͶʹͷ,͵ͺሻ = ͺͷͳͳͻ,ͳʹ ˓˖˄. ; З˅ːˈ˄. = З˅ːˈ˄.ˋːˉ + З˅ːˈ˄.˓˖ˍ = ͳ͸͹͵ͳ,͵͵ + ͺͷͳͳͻ,ͳʹ = ͳͲͳͺͷͲ,Ͷͷ ˓˖˄. ; 
(5.16) 

5.5.6. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ɭɱɢɬɵɜɚɸɬ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ, ɧɟ ɜɨɲɟɞɲɢɟ ɜ 

ɩɪɟɞɵɞɭɳɢɟ ɫɬɚɬɶɢ, ɬɚɤɢɟ ɤɚɤ ɤɫɟɪɨɤɨɩɢɪɨɜɚɧɢɟ ɢ ɩɟɱɚɬɶ ɦɚɬɟɪɢɚɥɨɜ 

ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɡɦɧɨɠɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ, ɨɩɥɚɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɭɫɥɭɝ ɫɜɹɡɢ, 

ɬɟɥɟɝɪɚɮɧɵɟ, ɩɨɱɬɨɜɵɟ ɪɚɫɯɨɞɵ ɢ ɬ.ɞ. 

ȼɟɥɢɱɢɧɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: Зː˃ˍˎ = ൫Зˍ˃ː˙ + З˃ˏˑ˓˕ + Зˑ˔ː + Зˇˑ˒ + З˅ːˈ˄.൯݇ː˓,             (5.17) 

ɝɞɟ: Фɧɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ.  

ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 16%. Зː˃ˍˎ = ሺͳͳ͹Ͳ + ʹ͹Ͷͳ,Ͳ͸ + ʹͻͺͶͷͶ,ͳ + ͵ͺ͹ͻ,Ͳ͵ + ͳͲͳͺͷͲ,Ͷͷሻ ∙ Ͳ,ͳ͸ == ͸ͷʹͶͳ,ͺͻ ˓˖˄. ;  
5.5.7. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɩɪɨɟɤɬɚ 

Ɋɚɫɫɱɢɬɚɧɧɚɹ ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɬ ɪɚɛɨɬ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɨɣ ɞɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɣ ɩɪɢ 
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ɮɨɪɦɢɪɨɜɚɧɢɢ ɞɨɝɨɜɨɪɚ ɫ ɡɚɤɚɡɱɢɤɨɦ ɡɚɳɢɳɚɟɬɫɹ ɧɚɭɱɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɜ 

ɤɚɱɟɫɬɜɟ ɧɢɠɧɟɝɨ ɩɪɟɞɟɥɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɪɨɞɭɤɰɢɢ.  

Ɉɩɪɟɞɟɥɟɧɢɟ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɩɪɨɟɤɬ ɩɨ 

ɤɚɠɞɨɦɭ ɜɚɪɢɚɧɬɭ ɢɫɩɨɥɧɟɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 5.9. 

Ɍɚɛɥɢɰɚ 5.9. – Ɋɚɫɱɟɬ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ ɋɭɦɦɚ, ɪɭɛ. % 
1.Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 1170 0,23 
2. Ⱥɦɨɪɬɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɪɨɝɪɚɦɦɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 2741,06 0,54 

3. Ɂɚɬɪɚɬɵ ɩɨ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɟ 298454,10 58,72 

4. Ɂɚɬɪɚɬɵ ɩɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 38799,03 7,63 

5. Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ ͳͲͳͺͷͲ,Ͷͷ 20,04 

6. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ ͸ͷʹͶͳ,ͺͻ 12,84 
Ȼɸɞɠɟɬ ɡɚɬɪɚɬ ɩɪɨɟɤɬɚ 508256,53 100 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ. ɋɭɦɦɚ 

ɧɟɨɛɯɨɞɢɦɚɹ ɧɚ ɟɝɨ ɪɟɚɥɢɡɚɰɢɸ ɫɨɫɬɚɜɢɥɚ 508256,53 ɪɭɛɥɟɣ.  

Ɉɫɧɨɜɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɲɥɢɫɶ ɧɚ ɫɬɚɬɶɸ ɡɚɬɪɚɬ ɩɨ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɟ 

ɫɨɬɪɭɞɧɢɤɨɜ – 58,72% ɨɬ ɨɛɳɟɝɨ ɛɸɞɠɟɬɚ ɩɪɨɟɤɬɚ. 

5.6 Ɍɟɯɧɨɥɨɝɢɹ QuКD 

Ɍɟɯɧɨɥɨɝɢɹ QЮКD (QUКХТЭв ADЯТsШr) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɛɤɢɣ 

ɢɧɫɬɪɭɦɟɧɬ ɢɡɦɟɪɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɩɢɫɵɜɚɸɳɢɯ ɤɚɱɟɫɬɜɨ ɧɨɜɨɣ 

ɪɚɡɪɚɛɨɬɤɢ ɢ ɟɟ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɧɚ ɪɵɧɤɟ ɢ ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢɧɢɦɚɬɶ ɪɟɲɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɜɥɨɠɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ 

ɩɪɨɟɤɬ Д13Ж. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɟɣ QЮКD ɤɚɠɞɵɣ ɩɨɤɚɡɚɬɟɥɶ 

ɨɰɟɧɢɜɚɟɬɫɹ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɩɨ ɫɬɨɛɚɥɥɶɧɨɣ ɲɤɚɥɟ, ɝɞɟ 1 – ɧɚɢɛɨɥɟɟ ɫɥɚɛɚɹ 

ɩɨɡɢɰɢɹ, ɚ 100 – ɧɚɢɛɨɥɟɟ ɫɢɥɶɧɚɹ. 

Ɉɰɟɧɤɚ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ QЮКD ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: П˔˓ =  Σ ʑ௜ ⋅ ʐ௜                                            (5.18) 



ϳϮ 
 

ɝɞɟ ɉɫɪ – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ 

ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ;  

BТ – ɜɟɫ ɩɨɤɚɡɚɬɟɥɹ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ);  

ȻТ – ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ Т-ɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɨɝɨ ɪɚɫɱɟɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.10. Ɂɧɚɱɟɧɢɟ ɉɫɪ 

ɩɨɡɜɨɥɹɟɬ ɝɨɜɨɪɢɬɶ ɨ ɩɟɪɫɩɟɤɬɢɜɚɯ ɪɚɡɪɚɛɨɬɤɢ ɢ ɤɚɱɟɫɬɜɟ ɩɪɨɜɟɞɟɧɧɨɝɨ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. ȿɫɥɢ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɉɫɪ ɩɨɥɭɱɢɥɨɫɶ ɨɬ 100 ɞɨ 80, ɬɨ ɬɚɤɚɹ 

ɪɚɡɪɚɛɨɬɤɚ ɫɱɢɬɚɟɬɫɹ ɩɟɪɫɩɟɤɬɢɜɧɨɣ. ȿɫɥɢ ɨɬ 79 ɞɨ 60 – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ 

ɜɵɲɟ ɫɪɟɞɧɟɝɨ. ȿɫɥɢ ɨɬ 69 ɞɨ 40 – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɫɪɟɞɧɹɹ. ȿɫɥɢ ɨɬ 39 ɞɨ 

20 – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɧɢɠɟ ɫɪɟɞɧɟɝɨ. ȿɫɥɢ 19 ɢ ɧɢɠɟ – ɬɨ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ 

ɤɪɚɣɧɟ ɧɢɡɤɚɹ Д13Ж. 

Ɍɚɛɥɢɰɚ 5.10. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ QЮКD ɚɧɚɥɢɡɚ ɞɥɹ ɦɨɞɟɥɢ ȺɊɑɆ 

 
Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 

 
ȼɟɫ 

 
Ȼɚɥɥɵ 

Ɉɬɧ. 
ɡɧɚɱɟɧɢ ɟ 

ɋɪ. 
ɜɡɜɟɲɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ 
1. ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɩɪɢɦɟɧɢɦɨɫɬɶ 

0,10 90 0,90 9,00 

2. Ɍɨɱɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɩɢɫɚɧɢɹ 

0,20 60 0,60 12,00 

3. Ⱥɤɬɭɚɥɶɧɨɫɬɶ 0,15 80 0,80 12,00 

4. ɍɧɢɮɢɰɢɪɨɜɚɧɧɨɫɬɶ 0,05 100 1,00 5,00 
5. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɪɟɫɭɪɫɚɯ 
ɩɚɦɹɬɢ 

0,05 30 0,30 1,50 

6. ɍɫɬɨɣɱɢɜɨɫɬɶ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ 

0,30 70 0,70 21,00 

7. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɦɚɥɵɦ 
ɜɨɡɦɭɳɟɧɢɹɦ ɱɚɫɬɨɬɵ 

0,05 97 0,97 4,85 

8. Ʉɚɱɟɫɬɜɨ ɝɪɚɮɢɱɟɫɤɨɝɨ 
ɢɧɬɟɪɮɟɣɫɚ 

0,05 50 0,50 2,50 

9. ɉɪɨɫɬɨɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,05 70 0,70 3,50 
ɂɬɨɝɨ 1,00 647 6,47 73,35 

 



ϳϯ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɫɨɡɞɚɧɢɸ ɦɨɞɟɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ ɨɛɥɚɞɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶɸ ɜɵɲɟ ɫɪɟɞɧɟɝɨ. 

 5.7. Ɂɚɤɥɸɱɟɧɢɟ ɩɨ ɝɥɚɜɟ 5 
1. Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɇɂ ɫɮɨɪɦɢɪɨɜɚɧɚ ɪɚɛɨɱɚɹ ɝɪɭɩɩɚ, ɜ ɫɨɫɬɚɜɟ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɢɧɠɟɧɟɪɚ. ɋɨɫɬɚɜɥɟɧ ɩɟɪɟɱɟɧɶ ɷɬɚɩɨɜ ɢ ɪɚɛɨɬ ɜ ɪɚɦɤɚɯ 

ɩɪɨɜɟɞɟɧɢɹ ɇɂ ɢ ɩɪɨɜɟɞɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɣ ɩɨ ɜɢɞɚɦ ɪɚɛɨɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 5.1. 

2. Ȼɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹɯ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɞɥɹ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɨɫɬɚɜɥɹɟɬ 11 ɞɧɟɣ, ɚ ɞɥɹ ɢɧɠɟɧɟɪɚ – 90 ɞɧɟɣ. ɇɚ ɨɫɧɨɜɟ 

ɜɪɟɦɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɤɚɠɞɨɣ ɢɡ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɪɚɛɨɬ ɛɵɥ ɩɨɫɬɪɨɟɧ 

ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ, ɩɨ ɤɨɬɨɪɨɦɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɫɚɦɚɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɩɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬɚ – ɷɬɨ ɨɩɪɟɞɟɥɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɪɨɣɫɬɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

3. ɉɨɫɥɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɛɸɞɠɟɬɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɭɦɦɚɪɧɵɟ 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɢɥɢ 508256,53 ɪɭɛɥɟɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɜ ɪɚɡɦɟɪɟ 508256,53 ɪɭɛɥɟɣ ɩɨɡɜɨɥɹɬ ɪɟɚɥɢɡɨɜɚɬɶ 

ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɩɪɨɟɤɬ.  

4. Ɍɚɤɠɟ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ, ɢ 

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɫɨɡɞɚɧɢɸ ɦɨɞɟɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɪɟɝɭɥɢɪɨɜɤɢ ɱɚɫɬɨɬɵ ɢ ɦɨɳɧɨɫɬɢ ɨɛɥɚɞɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶɸ ɜɵɲɟ ɫɪɟɞɧɟɝɨ. 

5. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɨɜɤɚ ɫɢɫɬɟɦɵ ȺɊɑɆ ɦɨɠɟɬ 

ɩɨɤɚɡɚɬɶɫɹ ɧɟɷɮɮɟɤɬɢɜɧɨɣ ɢɡ-ɡɚ ɜɵɫɨɤɢɯ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɢ 

ɧɟɞɨɫɬɚɬɨɱɧɵɣ ɩɨɤɚɡɚɬɟɥɟɣ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɢ. Ɉɞɧɚɤɨ ɭɱɢɬɵɜɚɹ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɡɪɚɛɨɬɤɢ ɦɨɞɟɥɢ, ɭɬɨɱɧɟɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɢ ɛɨɥɟɟ 

ɩɪɚɤɬɢɱɟɫɤɢ ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ ɟɟ ɩɪɢɦɟɧɟɧɢɟ, ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɞɟɥɶ ɜ 

ɤɚɱɟɫɬɜɟ ɬɟɫɬɨɜɨɣ ɫɢɫɬɟɦɵ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ȺɊɑɆ. 



ϴϰ 
 

Ɂɚɤɥɸɱɟɧɢɟ 

ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɫɬɨɥɶ 

ɞɢɧɚɦɢɱɧɵɦ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɠɟɧɧɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɱɬɨ ɛɟɡ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɟɝɨ ɩɨɥɧɨɰɟɧɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɟɜɨɡɦɨɠɧɨ. 

ɉɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɫɬɨɥɶ 

ɞɢɧɚɦɢɱɧɵɦ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɜɟɪɠɟɧɧɵɦ ɜɨɡɦɭɳɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ, ɱɬɨ ɛɟɡ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɟɝɨ ɩɨɥɧɨɰɟɧɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɧɟɜɨɡɦɨɠɧɨ. 

ɍɞɟɪɠɚɬɶ ɱɚɫɬɨɬɭ ɜ ɬɪɟɛɭɟɦɵɯ ɩɪɟɞɟɥɚɯ ɜ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɬɭɪɛɨ- ɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨ ɢ ɫɥɭɱɚɣɧɨ ɢɡɦɟɧɹɸɳɟɣɫɹ ɧɚɝɪɭɡɤɟ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɩɨɫɪɟɞɫɬɜɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɱɚɫɬɨɬɨɣ ɬɭɪɛɢɧɵ. 

 ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɢ ɢɡɭɱɟɧɵ ɢ ɫɦɨɞɟɥɢɪɨɜɚɧɵ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɢɫɬɟɦɵ ȺɊɑɆ. ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ 

ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɢ ɪɚɡɥɢɱɧɵɯ ɲɚɝɨɜ, ɚ ɬɚɤɠɟ ɬɢɩɨɜ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɞɚɥɟɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧ ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɮɨɪɦɢɪɨɜɚɧɢɹ ɉɌȾ. ȼ 

ɬɪɟɬɶɟɣ ɝɥɚɜɟ ɢɫɫɥɟɞɨɜɚɥɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɝɢɹ 

ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. Ⱦɚɥɟɟ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ MКЭХКЛ SТЦЮХТЧФ ɛɵɥɚ 

ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɪɚɛɨɬɚ ɩɨɯɨɠɚɹ ɫɯɟɦɚ, ɢɫɫɥɟɞɨɜɚɥɚ ɜɥɢɹɧɢɟ ɪɚɡɥɢɱɧɵɯ 

ɩɚɪɚɦɟɬɪɨɜ.  

Ɍɚɤɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜɪɟɞɧɵɟ ɢ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ 

ɧɚɫɬɪɨɣɤɟ ɫɢɫɬɟɦɵ ȺɊɑɆ, ɢ ɩɪɟɞɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɫɩɨɫɨɛɵ ɫɧɢɠɟɧɢɹ ɜɥɢɹɧɢɹ 

ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ. Ⱦɚɥɟɟ ɛɵɥɚ ɩɨɞɫɱɢɬɚɧɚ ɩɪɢɛɥɢɡɢɬɟɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ 

ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 508256,53 ɪɭɛ. ȼ ɪɟɡɭɥɶɬɚɬɟ 

ɚɧɚɥɢɡɚ ɫ ɩɨɦɨɳɶɸ ɬɟɯɧɨɥɨɝɢɢ QЮКD ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɟɤɬ 

ɨɛɥɚɞɚɟɬ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶɸ ɜɵɲɟ ɫɪɟɞɧɟɝɨ.  

ɋɥɟɞɭɸɳɟɣ ɱɚɫɬɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɛɭɞɟɬ 

ɪɚɫɫɦɨɬɪɟɧɢɟ ɬɚɤɢɯ ɜɨɩɪɨɫɨɜ ɤɚɤ: 

 ɜɥɢɹɧɢɟ ɦɨɳɧɨɫɬɢ ɫɜɹɡɢ ɧɚ ɩɪɨɰɟɫɫ ɜɬɨɪɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜ Ɉɗɋ;    



ϴϱ 
 

 ɜɥɢɹɧɢɟ ɫɬɪɭɤɬɭɪɵ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɹ ɧɚ ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

 


