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ɉɥɚɧɢɪɭɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɭɱɟɧɢɹ ɩɨ ɈɈɉ  
 

Ʉɨɞ Ɋɟɡɭɥɶɬɚɬ ɨɛɭɱɟɧɢɹ* 
Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ,  ɋɍɈɋ, ɤɪɢɬɟɪɢɟɜ 

ȺɂɈɊ, ɢ/ɢɥɢ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

Ɉɛɳɢɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɩɨɞɝɨɬɨɜɤɢ 

Ɋ1 

ɋɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɢ ɪɚɡɜɢɜɚɬɶ 
ɫɜɨɣ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɣ ɢ 
ɨɛɳɟɤɭɥɶɬɭɪɧɵɣ ɭɪɨɜɟɧɶ, 

ɞɨɛɢɜɚɬɶɫɹ ɧɪɚɜɫɬɜɟɧɧɨɝɨ ɢ ɮɢɡɢɱɟɫɤɨɝɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɫɜɨɟɣ ɥɢɱɧɨɫɬɢ, 
ɨɛɭɱɟɧɢɸ ɧɨɜɵɦ ɦɟɬɨɞɚɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɤ 
ɢɡɦɟɧɟɧɢɸ ɧɚɭɱɧɨɝɨ ɢ ɧɚɭɱɧɨ-

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɫɜɨɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ Ɍɉɍ (ɍɄ-1,6; 

ɈɉɄ-1, 2), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 2.1, 2.5), 

ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (40.011, 
«ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ 
ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪɚɡɪɚɛɨɬɤɚɦ») 

Ɋ2 

ɋɜɨɛɨɞɧɨ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɭɫɫɤɢɦ ɢ 
ɢɧɨɫɬɪɚɧɧɵɦ ɹɡɵɤɚɦɢ ɤɚɤ ɫɪɟɞɫɬɜɨɦ 
ɞɟɥɨɜɨɝɨ ɨɛɳɟɧɢɹ, ɫɩɨɫɨɛɧɨɫɬɶɸ ɤ 
ɚɤɬɢɜɧɨɣ ɫɨɰɢɚɥɶɧɨɣ ɦɨɛɢɥɶɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ Ɍɉɍ (ɍɄ-4,5; 

ɈɉɄ-3), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 2.2), 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-ACE 

ɢ FEANI 

Ɋ3 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɧɚ ɩɪɚɤɬɢɤɟ ɧɚɜɵɤɢ ɢ 
ɭɦɟɧɢɹ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɪɚɛɨɬ, ɜ ɭɩɪɚɜɥɟɧɢɢ ɤɨɥɥɟɤɬɢɜɨɦ, 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɧɚɧɢɹ ɩɪɚɜɨɜɵɯ ɢ ɷɬɢɱɟɫɤɢɯ 
ɧɨɪɦ ɩɪɢ ɨɰɟɧɤɟ ɩɨɫɥɟɞɫɬɜɢɣ ɫɜɨɟɣ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ Ɍɉɍ (ɍɄ-2,3; 

ɈɉɄ-1; ɉɄ-1, 2, 3), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ 
(ɩ. 2.6), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI 

Ɋ4 

ɂɦɟɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɧɨɜɚɯ ɧɚɭɱɧɨɝɨ ɩɨɡɧɚɧɢɹ ɢ ɬɜɨɪɱɟɫɬɜɚ, 

ɪɨɥɢ ɧɚɭɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɜɢɬɢɢ 
ɨɬɪɚɫɥɢ, ɧɚɜɵɤɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɫ 
ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ, 

ɫɢɧɬɟɡɢɪɨɜɚɬɶ ɢ ɤɪɢɬɢɱɟɫɤɢ ɪɟɡɸɦɢɪɨɜɚɬɶ 
ɢɧɮɨɪɦɚɰɢɸ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ, ɋɍɈɋ Ɍɉɍ (ɍɄ-1,6; 

ɈɉɄ-1, 4), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 1.6, 2.3), 

ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (40.011, 
«ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ 
ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪɚɡɪɚɛɨɬɤɚɦ») 

Ɋ5 

ɉɪɢɦɟɧɹɬɶ ɭɝɥɭɛɥɟɧɧɵɟ 
ɟɫɬɟɫɬɜɟɧɧɨɧɚɭɱɧɵɟ, ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ, 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɢ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɧɚɧɢɹ ɜ 
ɦɟɠɞɢɫɰɢɩɥɢɧɚɪɧɨɦ ɤɨɧɬɟɤɫɬɟ ɜ 
ɢɧɧɨɜɚɰɢɨɧɧɨɣ ɢɧɠɟɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ (ɍɄ-5, ɈɉɄ-4; ɉɄ- 4-

6), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ.1.1), ɫɨɝɥɚɫɨɜɚɧɧɵɣ 
ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (40.011, 
«ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ 
ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪɚɡɪɚɛɨɬɤɚɦ») 

ɉɨ ɩɪɨɮɢɥɹɦ ɩɨɞɝɨɬɨɜɤɢ 

Ɋ6 

ɋɬɚɜɢɬɶ ɢ ɪɟɲɚɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɟ 
ɡɚɞɚɱɢ ɢɧɠɟɧɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɨɛɥɚɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɭɛɨɤɢɯ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɡɧɚɧɢɣ, 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ ɢ ɫɥɨɠɧɵɯ ɦɨɞɟɥɟɣ 
ɜ ɭɫɥɨɜɢɹɯ ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɢ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ (ɉɄ-1, 7,8), Ʉɪɢɬɟɪɢɣ 
5 ȺɂɈɊ, ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (20.003, 
«Ɋɚɛɨɬɧɢɤ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ/ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ») 



Ɋ7 

ȼɵɩɨɥɧɹɬɶ ɢɧɠɟɧɟɪɧɵɟ ɩɪɨɟɤɬɵ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɨɪɢɝɢɧɚɥɶɧɵɯ ɦɟɬɨɞɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɨɜɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɤɨɧɤɭɪɟɧɬɧɵɟ 
ɩɪɟɢɦɭɳɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɭɫɥɨɜɢɹɯ ɠɟɫɬɤɢɯ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ ȼɈ 

(ɉɄ-2, 9, 10, 11), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ, 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EU- ACEɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (40.011, 
«ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ 
ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪɚɡɪɚɛɨɬɤɚɦ») 

Ɋ8 

ɉɪɨɜɨɞɢɬɶ ɢɧɧɨɜɚɰɢɨɧɧɵɟ ɢɧɠɟɧɟɪɧɵɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ, ɜɤɥɸɱɚɹ ɤɪɢɬɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɢɡ ɦɢɪɨɜɵɯ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɪɟɫɭɪɫɨɜ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-3, 13, 14, 15, 24-26), 

Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ, ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ (20.003, «Ɋɚɛɨɬɧɢɤ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ/ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ») 

Ɋ9 

ɉɪɨɜɨɞɢɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ 
ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ; ɜɵɩɨɥɧɹɬɶ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɩɥɚɧɨɜɵɟ ɪɚɫɱɟɬɵ ɩɨ 
ɫɨɡɞɚɧɢɸ ɢɥɢ 
ɪɟɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɭɱɚɫɬɤɨɜ, ɩɥɚɧɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɩɟɪɫɨɧɚɥɚ ɢ 
ɮɨɧɞɨɜ ɨɩɥɚɬɵ ɬɪɭɞɚ; ɨɩɪɟɞɟɥɹɬɶ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɠɢɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-11, 12, 13, 16-21, 24, 

26),Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 1.5, 2.1), 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI 

Ɋ10 

ɉɪɨɜɨɞɢɬɶ ɦɨɧɬɚɠɧɵɟ, ɪɟɝɭɥɢɪɨɜɨɱɧɵɟ, 
ɢɫɩɵɬɚɬɟɥɶɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-22, 23, 25, 

26), Ʉɪɢɬɟɪɢɣ 5 ȺɂɈɊ (ɩ. 1.5), 
ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɫɬɚɧɞɚɪɬɨɜ EUR-

ACE ɢ FEANI 

Ɋ11 

Ɉɫɜɚɢɜɚɬɶ ɧɨɜɨɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɪɨɜɟɪɹɬɶ ɬɟɯɧɢɱɟɫɤɨɟ 
ɫɨɫɬɨɹɧɢɟ ɢ ɨɫɬɚɬɨɱɧɵɣ ɪɟɫɭɪɫ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɢ ɬɟɤɭɳɢɣ 
ɪɟɦɨɧɬ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-27, 28), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 1.4), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI, ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (20.003, 
«Ɋɚɛɨɬɧɢɤ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ/ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ») 

Ɋ12 

Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɪɚɛɨɱɭɸ ɩɪɨɟɤɬɧɭɸ ɢ 
ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɚɦɢ, ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ; ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ 
ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
ɫɨɫɬɚɜɥɹɬɶ ɨɩɟɪɚɬɢɜɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɩɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ. 

Ɍɪɟɛɨɜɚɧɢɹ ɎȽɈɋ (ɉɄ-29, 30), Ʉɪɢɬɟɪɢɣ 5 
ȺɂɈɊ (ɩ. 1.3, 2.1), ɫɨɝɥɚɫɨɜɚɧɧɵɣ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ 
ɫɬɚɧɞɚɪɬɨɜ EUR-ACE ɢ FEANI ,ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ (40.011, 
«ɋɩɟɰɢɚɥɢɫɬ ɩɨ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɦ ɢ 
ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɦ ɪɚɡɪɚɛɨɬɤɚɦ») 

 



 

 
ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ – 13.04.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɉɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

 

ɍɌȼȿɊɀȾȺɘ: 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ 

_____  ______ Ƚɚɪɝɚɧɟɟɜ Ⱥ.Ƚ. 
(ɉɨɞɩɢɫɶ)(Ⱦɚɬɚ)           (Ɏ.ɂ.Ɉ.) 

 

ɁȺȾȺɇɂȿ 

ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ȼ ɮɨɪɦɟ: 

Ɇɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ 

 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

5ȺɆ88 Ʉɨɩɧɨɜɭ Ⱥɥɟɤɫɟɸ Ɉɥɟɝɨɜɢɱɭ 

 

Ɍɟɦɚ ɪɚɛɨɬɵ:  
ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɭɞɧɢɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɪɨɪɟɤɬɨɪɚ-ɞɢɪɟɤɬɨɪɚ 
(ɞɢɪɟɤɬɨɪɚ) (ɞɚɬɚ, ɧɨɦɟɪ) 

27.02.2020 № 58-29/ɫ 

 

ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ: 08.06.2020 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.). 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɭɞɧɢɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 
ɷɥɟɤɬɪɨɜɨɡɨɜ. 
Ɇɚɬɟɪɢɚɥɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɚɤɬɢɤɢ, ɬɟɯɧɢɱɟɫɤɚɹ 
ɥɢɬɟɪɚɬɭɪɚ, ɬɟɯɧɢɱɟɫɤɚɹ ɞɨɤɭɦɟɧɬɚɰɢɹ 

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). 

Ɍɢɬɭɥɶɧɵɣ ɥɢɫɬ 

Ɂɚɞɚɧɢɟ 

Ɋɟɮɟɪɚɬ 

ȼɜɟɞɟɧɢɟ 

Ɋɚɡɞɟɥ 1.ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ. 
Ɋɚɡɞɟɥ 2. ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ 
ɷɥɟɤɬɪɨɜɨɡɚ. 
Ɋɚɡɞɟɥ  3.ɉɨɫɬɪɨɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ  
Ɋɚɡɞɟɥ4.Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ  
Ɋɚɡɞɟɥ 5 ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ  
Ɂɚɤɥɸɱɟɧɢɟ 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ 

ɱɟɪɬɟɠɟɣ) 

- ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ; 
- ɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ 

- ɢɦɢɬɚɰɢɨɧɧɚɹ ɦɨɞɟɥɶ ɜ ɪɟɠɢɦɟ ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɥɹ ɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ;  

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

(ɫ ɭɤɚɡɚɧɢɟɦ ɪɚɡɞɟɥɨɜ) 
Ɋɚɡɞɟɥ Ʉɨɧɫɭɥɶɬɚɧɬ 

Ɉɫɧɨɜɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ Ʉɥɚɞɢɟɜ ɋ.ɇ. 
Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, 
ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ   

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

 

ɋɩɢɰɵɧɚ Ʌ.ɘ. 

ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ Ɏɟɯ Ⱥ.ɂ. 
ɂɧɨɫɬɪɚɧɧɵɣ ɹɡɵɤ ɉɬɚɲɤɢɧ Ⱥ.ɋ. 
ɇɚɡɜɚɧɢɹ ɪɚɡɞɟɥɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɢɫɚɧɵ ɧɚ ɢɧɨɫɬɪɚɧɧɨɦ ɹɡɵɤɟ: 

Ɋɚɡɞɟɥ 1.ɗɥɟɤɬɪɨɩɪɢɜɨɞ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ. 
Ɋɚɡɞɟɥ 2. ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ. 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɜɵɩɭɫɤɧɨɣ 
ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 

10.02.2020 ɝ. 



Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɪɭɤɨɜɨɞɢɬɟɥɶ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ 

ɫɬɟɩɟɧɶ, 
ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ʉɥɚɞɢɟɜ ɋ.ɇ. ɤ.ɬ.ɧ   

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5ȺɆ88 Ʉɨɩɧɨɜ Ⱥ.Ɉ.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
ɂɧɠɟɧɟɪɧɚɹ ɲɤɨɥɚ ɷɧɟɪɝɟɬɢɤɢ 

ɇɚɩɪɚɜɥɟɧɢɟ ɩɨɞɝɨɬɨɜɤɢ – 13.04.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɉɬɞɟɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ 

ɉɟɪɢɨɞ ɜɵɩɨɥɧɟɧɢɹ ɨɫɟɧɧɢɣ/ ɜɟɫɟɧɧɢɣ ɫɟɦɟɫɬɪ 2019/2020 ɭɱɟɛɧɨɝɨ ɝɨɞɚ 

 

Ɏɨɪɦɚ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɪɚɛɨɬɵ: 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ 

 
ɄȺɅȿɇȾȺɊɇɕɃ ɊȿɃɌɂɇȽ-ɉɅȺɇ 

ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
ɋɪɨɤ ɫɞɚɱɢ ɫɬɭɞɟɧɬɨɦ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ: 08.06.2020 

 

     Ⱦɚɬɚ 

ɤɨɧɬɪɨɥɹ 

ɇɚɡɜɚɧɢɟ ɪɚɡɞɟɥɚ (ɦɨɞɭɥɹ) / 
ɜɢɞ ɪɚɛɨɬɵ (ɢɫɫɥɟɞɨɜɚɧɢɹ) 

Ɇɚɤɫɢɦɚɥɶɧɵɣ 

ɛɚɥɥ ɪɚɡɞɟɥɚ 
(ɦɨɞɭɥɹ) 

10.03.2020 Ʉɚɥɟɧɞɚɪɧɨɟ ɩɥɚɧɢɪɨɜɚɧɢɟ ɪɚɛɨɬ ɩɨ ɬɟɦɟ 3 

12.03.2020 Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 3 

20.03.2020 ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɬɟɦɟ 3 

22.03.2020 ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 3 

28.03.2020 ɋɨɫɬɚɜɥɟɧɢɟ ɫɯɟɦɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 3 

11.04.2020 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 3 

15.04.2020 ɋɨɡɞɚɧɢɟ ɢɦɢɬɚɰɢɨɧɧɨɣ ɦɨɞɟɥɢ  3 

25.04.2020 Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ 3 

02.05.2020 
Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɚ ɢ ɤɨɧɫɭɥɶɬɢɪɨɜɚɧɢɟ 
ɫɬɭɞɟɧɬɚ 

3 

10.05.2020 Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ 3 

12.05.2020 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 3 

15.05.2020 ȼɨɩɪɨɫɵ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 3 

22.05.2020 ɋɨɫɬɚɜɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 4 

26.05.2020 ɂɬɨɝ 40 

 

ɋɨɫɬɚɜɢɥ ɩɪɟɩɨɞɚɜɚɬɟɥɶ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ Ʉɥɚɞɢɟɜ ɋ.ɇ. ɤ.ɬ.ɧ.   

ɋɈȽɅȺɋɈȼȺɇɈ: 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ɈɈɉ ɎɂɈ 
ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 
ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɉɪɨɮɟɫɫɨɪ Ƚɚɪɝɚɧɟɟɜ Ⱥ.Ƚ. ɞ.ɬ.ɧ.   



ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  
«ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ, ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ ɂ 

ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ» 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

5ȺɆ88 Ʉɨɩɧɨɜɭ Ⱥɥɟɤɫɟɸ Ɉɥɟɝɨɜɢɱɭ 

 
ɒɤɨɥɚ  ɂɒɗ Ɉɬɞɟɥɟɧɢɟ ɲɤɨɥɵ (ɇɈɐ) Ɉɗɗ 

ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ Ɇɚɝɢɫɬɪɚɬɭɪɚ ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 13.04.02. 

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 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɚɹ 
ɛɚɡɚ ɇɂ Ɍɉɍ, ɜ ɢɫɫɥɟɞɨɜɚɧɢɢ 
ɡɚɞɟɣɫɬɜɨɜɚɧɵ 2 ɱɟɥɨɜɟɤɚ: ɧɚɭɱɧɵɣ 
ɪɭɤɨɜɨɞɢɬɟɥɶ ɢ ɢɧɠɟɧɟɪ (ɞɢɩɥɨɦɧɢɤ). 
Ȼɸɞɠɟɬ ɩɪɨɟɤɬɚ ɧɟ ɛɨɥɟɟ 300000 ɪɭɛ. 

2. ɇɨɪɦɵ ɢ ɧɨɪɦɚɬɢɜɵ ɪɚɫɯɨɞɨɜɚɧɢɹ ɪɟɫɭɪɫɨɜ 30 % ɩɪɟɦɢɢ 

15 % ɧɚɞɛɚɜɤɢ 

15% ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ  
30% ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 4 ɛɚɥɥɨɜ 

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

Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 
ɫɨɫɬɚɜɥɹɸɬ 27,1 % 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 

1. Ɉɰɟɧɤɚ ɤɨɦɦɟɪɱɟɫɤɨɝɨ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ 
ɩɨɬɟɧɰɢɚɥɚ  ɇɌɂ 

Ⱥɧɚɥɢɡ ɢ ɨɰɟɧɤɚ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɪɨɜɧɹ ɩɪɨɟɤɬɚ (ɇɌɂ) 

2. Ɋɚɡɪɚɛɨɬɤɚ ɭɫɬɚɜɚ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɚ 

ɇɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

3. ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɭɩɪɚɜɥɟɧɢɹ ɇɌɂ: 
ɫɬɪɭɤɬɭɪɚ ɢ ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ, ɛɸɞɠɟɬ, 
ɪɢɫɤɢ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɡɚɤɭɩɨɤ 

Ɋɚɡɪɚɛɨɬɤɚ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɪɚɛɨɬ, 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɦɟɬɵ ɡɚɬɪɚɬ. 

4. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ, 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɫ ɬɨɱɧɵɦ ɭɤɚɡɚɧɢɟɦ ɨɛɹɡɚɬɟɥɶɧɵɯ ɱɟɪɬɟɠɟɣ): 

1. ɋɟɝɦɟɧɬɢɪɨɜɚɧɢɟ ɪɵɧɤɚ 

2. Ɉɰɟɧɤɚ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

3. Ⱦɢɚɝɪɚɦɦɚ FAST 

4. Ⱦɢɚɝɪɚɦɦɚ ɂɫɢɤɚɜɚ 

5. Ɇɚɬɪɢɰɚ SWOT 

6. Ƚɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɢ ɛɸɞɠɟɬ ɇɌɂ 

7. Ɉɰɟɧɤɚ ɪɟɫɭɪɫɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɇɌɂ 

 



 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ  
 

Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, 

ɡɜɚɧɢɟ 

ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

Ⱦɨɰɟɧɬ ɋɩɢɰɵɧɚ Ʌ.ɘ. ɤ.ɷ.ɧ   
 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5ȺɆ88 Ʉɨɩɧɨɜ Ⱥɥɟɤɫɟɣ Ɉɥɟɝɨɜɢɱ   



 

 

ɁȺȾȺɇɂȿ ȾɅə ɊȺɁȾȿɅȺ  
«ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋɌȼȿɇɇɈɋɌɖ» 

ɋɬɭɞɟɧɬɭ: 
Ƚɪɭɩɩɚ ɎɂɈ 

5ȺɆ88 Ʉɨɩɧɨɜɭ Ⱥɥɟɤɫɟɸ Ɉɥɟɝɨɜɢɱɭ 

 
ɒɤɨɥɚ ɂɒɗ Ɉɬɞɟɥɟɧɢɟ (ɇɈɐ) Ɉɗɗ 

ɍɪɨɜɟɧɶ ɨɛɪɚɡɨɜɚɧɢɹ 

Ɇɚɝɢɫɬɪɚɬɭɪɚ 

ɇɚɩɪɚɜɥɟɧɢɟ/ɫɩɟɰɢɚɥɶɧɨɫɬɶ 13.04.02 

ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ 
ɢ ɗɥɟɤɬɪɨɬɟɯɧɢɤɚ 

Ɍɟɦɚ ȼɄɊ: 
«ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɪɭɞɧɢɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ» 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤ ɪɚɡɞɟɥɭ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ»: 

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

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɹɜɥɹɟɬɫɹ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢɧɠɟɧɟɪɚ 
(ɞɢɩɥɨɦɧɢɤɚ). 

ɉɟɪɟɱɟɧɶ ɜɨɩɪɨɫɨɜ, ɩɨɞɥɟɠɚɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɸ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ ɪɚɡɪɚɛɨɬɤɟ: 
1. ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ 
ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

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

 ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ 
ɤɨɦɩɨɧɨɜɤɟ ɪɚɛɨɱɟɣ ɡɨɧɵ. 

«Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ». 
ȽɈɋɌ 12.2.032-78. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ 
ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɫɢɞɹ. Ɉɛɳɢɟ 
ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» 

2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ: 
2.1. Ⱥɧɚɥɢɡ ɜɵɹɜɥɟɧɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ 
ɮɚɤɬɨɪɨɜ  
2.2. Ɉɛɨɫɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɧɢɠɟɧɢɸ 
ɜɨɡɞɟɣɫɬɜɢɹ 

1. Ɇɢɤɪɨɤɥɢɦɚɬ 

2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɜɢɛɪɚɰɢɹ ɢ 
ɲɭɦ 

3. ɇɟɞɨɫɬɚɬɨɱɧɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ 
ɪɚɛɨɱɟɣ ɡɨɧɵ 

4. ɉɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ , 
ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ ɦɨɠɟɬ 
ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ 

3. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ: 
 

Ɏɚɤɬɨɪɨɦ ɡɚɝɪɹɡɧɟɧɢɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɟɬɫɹ 
ɧɟɩɪɚɜɢɥɶɧɚɹ ɭɬɢɥɢɡɚɰɢɹ 
ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɞɪɭɝɢɯ 
ɩɪɟɞɦɟɬɨɜ ɱɟɥɨɜɟɱɟɫɤɨɝɨ 
ɩɨɥɶɡɨɜɚɧɢɹ: ɛɭɦɚɠɧɵɯ, 
ɩɥɚɫɬɢɤɨɜɵɯ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ 
ɫɬɟɤɥɹɧɧɵɯ ɢɡɞɟɥɢɣ. 

4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ: 
 

ɋɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɦ Чɋ ɜ 
ɢɫɫɥɟɞɭɟɦɨɣ ɥɚɛɨɪɚɬɨɪɢɢ  ɹɜɥɹɟɬɫɹ 
ɩɨɠɚɪ. 

 

Ⱦɚɬɚ ɜɵɞɚɱɢ ɡɚɞɚɧɢɹ ɞɥɹ ɪɚɡɞɟɥɚ ɩɨ ɥɢɧɟɣɧɨɦɭ ɝɪɚɮɢɤɭ 15.02.2020 
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Ɂɚɞɚɧɢɟ ɜɵɞɚɥ ɤɨɧɫɭɥɶɬɚɧɬ: 
Ⱦɨɥɠɧɨɫɬɶ ɎɂɈ ɍɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɡɜɚɧɢɟ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

ɋɬɚɪɲɢɣ 
ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

Ɏɟɯ Ⱥ.ɂ.    

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ ɫɬɭɞɟɧɬ: 
Ƚɪɭɩɩɚ ɎɂɈ ɉɨɞɩɢɫɶ Ⱦɚɬɚ 

5ȺɆ88 Ʉɨɩɧɨɜ Ⱥ.Ɉ.   
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ɊȿɎȿɊȺɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɫɨɞɟɪɠɢɬ 102 ɫɬɪɚɧɢɰɵ, 32 ɪɢɫɭɧɤɚ, 33 

ɬɚɛɥɢɰɵ, 1 ɩɪɢɥɨɠɟɧɢɟ, 27 ɢɫɬɨɱɧɢɤɨɜ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɊɍȾɇɂɑɇɕȿ ɗɅȿɄɌɊɈȼɈɁɕ, ɂɋɌɈɑɇɂɄ 

ɉɂɌȺɇɂə, ȺɄɄɍɆɍɅəɌɈɊɇɕȿ ȻȺɌȺɊȿɂ, ɋɍɉȿɊɄɈɇȾȿɇɋȺɌɈɊɇɕɃ 

ɆɈȾɍɅɖ, ɂɇȼȿɊɌɈɊ, ɒɂɊɈɌɇɈ-ɂɆɉɍɅɖɋɇȺə ɆɈȾɍɅəɐɂə, 

ɌəȽɈȼɕȿ ȺɋɂɇɏɊɈɇɇɕȿ ȾȼɂȽȺɌȿɅɂ.  

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ ɪɭɞɧɢɱɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɪɭɞɧɢɱɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Mathcad 15 ɪɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ 

ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɩɨɫɬɪɨɟɧɚ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɚɹ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ. 

 ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ Matlab Simulink R2019b 

ɫɦɨɞɟɥɢɪɨɜɚɧɚ ɦɨɞɟɥɶ ɩɢɬɚɧɢɹ. ɉɨɥɭɱɟɧɵ ɝɪɚɮɢɤɢ ɬɨɤɚ, ɫɤɨɪɨɫɬɢ ɢ ɤɪɭɬɹɳɟɝɨ 

ɦɨɦɟɧɬɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɩɟɪɟɯɨɞɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɩɪɨɰɟɫɫɨɜ. 

Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ Microsoft 

Word 2016. 
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ɋɈɄɊȺɓȿɇɂə, ɈȻɈɁɇȺɑȿɇɂə 

ȺɄȻ – Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 

ɋɄ – ɋɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪ 

Ⱥɂɇ – Ⱥɜɬɨɧɨɦɧɵɣ ɢɧɜɟɪɬɨɪ ɧɚɩɪɹɠɟɧɢɹ  

ɌȺȾ – Ɍɹɝɨɜɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ  

ɄɉȾ – Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ  

ɉɑ – ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ  

ɒɂɆ – ɒɢɪɨɬɧɨ-ɢɦɩɭɥɶɫɧɚɹ ɦɨɞɭɥɹɰɢɹ  

IGBT – Ȼɢɩɨɥɹɪɧɵɣ ɬɪɚɧɡɢɫɬɨɪ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦ ɡɚɬɜɨɪɨɦ 
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ȼȼȿȾȿɇɂȿ 

ȼ ɝɨɪɧɨɞɨɛɵɜɚɸɳɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɨɥɭɱɢɥ ɪɟɥɶɫɨɜɵɣ ɩɨɞɡɟɦɧɵɣ ɷɥɟɤɬɪɨɬɪɚɧɫɩɨɪɬ, ɬɚɤ ɤɚɤ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɜ ɩɟɪɟɜɨɡɤɟ ɝɪɭɡɨɜ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ. Ɋɚɛɨɬɚ 

ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ ɧɚ ɛɨɥɶɲɢɯ ɪɚɫɫɬɨɹɧɢɹɯ 

ɨɬ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɹɜɥɹɟɬɫɹ ɨɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. 

ɗɥɟɤɬɪɢɱɟɫɤɢɦɢ ɩɪɢɜɨɞɚɦɢ ɨɫɧɚɳɟɧɵ ɷɥɟɤɬɪɨɜɨɡɵ ɫ ɩɢɬɚɧɢɟɦ ɨɬ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢɥɢ ɩɨɞɡɟɦɧɨɣ ɤɨɧɬɚɤɬɧɨɣ ɫɟɬɢ. ȼ ɭɝɨɥɶɧɵɯ ɲɚɯɬɚɯ 

ɢɡ-ɡɚ ɭɝɪɨɡɵ ɜɡɪɵɜɚ ɦɟɬɚɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɷɥɟɤɬɪɨɜɨɡɵ, ɚ 

ɪɭɞɧɵɯ ɲɚɯɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɥɟɤɬɪɨɜɨɡɵ ɫ ɤɨɧɬɚɤɬɧɨɣ ɬɹɝɨɣ [1]. 

Ⱦɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ ɜɚɠɧɵ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢɡ-ɡɚ ɜɥɢɹɧɢɹ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɷɥɟɤɬɪɨɜɨɡɚ ɧɚ ɟɝɨ ɩɪɨɰɟɫɫ ɬɪɨɝɚɧɢɹ. 

Ⱦɥɹ ɪɭɞɧɢɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɦɚɫɫɚ ɷɥɟɤɬɪɨɜɨɡɚ 

ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɨɣ ɢ ɭɯɭɞɲɚɟɬɫɹ ɩɪɨɰɟɫɫ ɬɪɨɝɚɧɢɹ ɷɥɟɤɬɪɨɜɨɡɚ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɚ ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɡɞɚɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ 

ɷɥɟɤɬɪɨɜɨɡɚ, ɤɨɬɨɪɵɣ ɛɵ ɩɨɡɜɨɥɹɥ ɩɨɥɭɱɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ 

ɭɫɩɟɲɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɩɪɢ ɷɬɨɦ ɨɛɥɚɞɚɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɦɢ 

ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. 
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1. ɗɅȿɄɌɊɈɉɊɂȼɈȾ ɊɍȾɇɂɑɇɈȽɈ ɗɅȿɄɌɊɈȼɈɁȺ 

1.1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɚɯ 

ɉɪɟɠɞɟ, ɱɟɦ ɝɨɜɨɪɢɬɶ ɨɛ ɷɥɟɤɬɪɨɩɪɢɜɨɞɟ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ, 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɨɛɪɚɬɶɫɹ, ɱɬɨ ɬɚɤɨɟ ɷɥɟɤɬɪɨɜɨɡ. 

Ɋɭɞɧɢɱɧɵɣ ɷɥɟɤɬɪɨɜɨɡ – ɷɬɨ ɥɨɤɨɦɨɬɢɜ, ɫ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɬɹɝɨɜɵɦɢ 

ɞɜɢɝɚɬɟɥɹɦɢ. ɉɨ ɫɩɨɫɨɛɭ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɜɨɡɵ ɛɵɜɚɸɬ: ɚɤɤɭɦɭɥɹɬɨɪɧɵɦɢ, 

ɤɨɧɬɚɤɬɧɵɦɢ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ. Ɍɚɤɠɟ ɫɭɳɟɫɬɜɭɸɬ ɷɥɟɤɬɪɨɜɨɡɵ ɪɚɡɧɨɝɨ 

ɢɫɩɨɥɧɟɧɢɹ, ɧɚɩɪɢɦɟɪ, ɪɭɞɧɢɱɧɨɝɨ ɧɨɪɦɚɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢɥɢ ɪɭɞɧɢɱɧɨɝɨ 

ɢɫɩɨɥɧɟɧɢɹ ɩɨɜɵɲɟɧɧɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɚ ɬɚɤɠɟ ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ 

[2].  

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɚɯ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɨ ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɧɧɨ ɬɚɤɢɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ, ɧɨ ɩɪɟɠɞɟ ɧɟɨɛɯɨɞɢɦɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɦɨɟ ɜ 

ɧɢɯ, ɜ ɰɟɥɨɦ ɧɟ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɤɨɧɬɚɤɬɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ. Ƚɥɚɜɧɵɟ 

ɨɬɥɢɱɢɹ ɜ ɤɨɦɩɥɟɤɫɟ ɢɯ ɨɬɤɚɬɤɢ, ɚ ɬɚɤɠɟ ɜ ɬɨɦ, ɱɬɨ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɬɹɝɨɜɵɟ ɛɚɬɚɪɟɢ, ɚ ɧɚ ɤɨɧɬɚɤɬɧɵɯ – ɬɨɤɨɩɪɢɟɦɧɢɤɢ. 

ȼ ɫɨɫɬɚɜ ɤɨɦɩɥɟɤɫɚ ɨɬɤɚɬɤɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ ɜɯɨɞɹɬ: 

ɩɨɞɜɢɠɧɵɣ ɫɨɫɬɚɜ, ɚ ɢɦɟɧɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɷɥɟɤɬɪɨɜɨɡɵ ɢ ɜɚɝɨɧɟɬɤɢ, 

ɪɟɥɶɫɨɜɵɣ ɩɭɬɶ, ɡɚɪɹɞɧɚɹ ɩɨɞɫɬɚɧɰɢɹ, ɝɚɪɚɠ ɞɥɹ ɷɥɟɤɬɪɨɜɨɡɨɜ, ɚ ɬɚɤɠɟ 

ɪɚɡɥɢɱɧɨɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɧɚ 

ɷɥɟɤɬɪɨɜɨɡɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɬɹɝɨɜɵɟ ɛɚɬɚɪɟɢ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɢ ɩɪɨɢɫɯɨɞɢɬ 

ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɜɨɡɨɜ. 

ɋɯɟɦɚɬɢɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɝɨ ɜɢɞɚ ɷɥɟɤɬɪɨɜɨɡɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 1. 
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Ɋɢɫɭɧɨɤ 1. ɋɯɟɦɚɬɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ: 1– ɛɭɮɟɪɧɨ-

ɫɰɟɩɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 2 – ɪɚɦɚ ɫ ɤɚɛɢɧɨɣ; 3 – ɛɭɤɫɵ; 4 – ɪɟɫɫɨɪɧɚɹ ɩɪɭɠɢɧɚ; 5 – 

ɱɟɥɸɫɬɢ; 6 – ɩɟɫɨɱɧɚɹ ɫɢɫɬɟɦɚ; 7 – ɬɹɝɨɜɚɹ ɩɟɪɟɞɚɱɚ; 8 – ɯɨɞɨɜɚɹ ɱɚɫɬɶ; 9 – ɬɨɪɦɨɡɧɚɹ 

ɫɢɫɬɟɦɚ. 

ȼɫɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɜɨɡɨɜ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɱɚɫɬɢ: 

1. ɦɟɯɚɧɢɱɟɫɤɚɹ; 

2. ɷɥɟɤɬɪɢɱɟɫɤɚɹ; 

3. ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ [3]. 

ɉɟɪɜɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɭɡɨɜ ɢ ɬɟɥɟɠɤɢ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɪɚɦɵ, 

ɤɨɥɟɫɧɵɯ ɩɚɪ ɫ ɛɭɤɫɚɦɢ, ɩɨɞɜɟɫɨɤ ɬɹɝɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɬɹɝɨɜɨɣ ɩɟɪɟɞɚɱɢ, 

ɪɵɱɚɠɧɨ-ɬɨɪɦɨɡɧɨɣ ɩɟɪɟɞɚɱɢ, ɪɟɫɫɨɪɧɨɣ ɩɨɞɜɟɫɤɢ. ɉɪɢ ɩɨɦɨɳɢ ɪɟɫɫɨɪɧɨɣ 

ɩɨɞɜɟɫɤɢ ɩɪɨɢɫɯɨɞɢɬ ɨɩɨɪɚ ɤɭɡɨɜɚ ɧɚ ɬɟɥɟɠɤɢ, ɚ ɬɚɤɠɟ ɫ ɢɯ ɩɨɦɨɳɶɸ 

ɩɪɨɢɫɯɨɞɢɬ ɝɚɲɟɧɢɟ ɭɞɚɪɨɜ ɷɥɟɤɬɪɨɜɨɡɚ ɩɪɢ ɟɝɨ ɞɜɢɠɟɧɢɢ. 

Ɍɹɝɨɜɵɟ ɞɜɢɝɚɬɟɥɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɪɚɳɟɧɢɟ ɤɨɥɟɫɧɵɯ ɩɚɪ. ȼɚɥɵ 

ɞɜɢɝɚɬɟɥɟɣ ɫɨɟɞɢɧɹɸɬ ɫ ɨɫɹɦɢ ɤɨɥɟɫɧɵɯ ɩɚɪ ɪɟɞɭɤɬɨɪɚɦɢ.  

ɋɥɭɱɚɣ, ɤɨɝɞɚ ɨɞɢɧ ɞɜɢɝɚɬɟɥɶ ɜɪɚɳɚɟɬ ɨɞɧɭ ɤɨɥɟɫɧɭɸ ɩɚɪɭ, ɩɨɥɭɱɢɥ 

ɧɚɡɜɚɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɬɹɝɨɜɵɣ ɩɪɢɜɨɞ. Ɍɚɤɨɣ ɩɪɢɜɨɞ ɢɦɟɟɬ ɲɢɪɨɤɨɟ 

ɩɪɢɦɟɧɟɧɢɟ. 
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Ɉɞɧɚɤɨ ɢɦɟɟɬ ɦɟɫɬɨ ɢ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɨɞɢɧ ɞɜɢɝɚɬɟɥɶ ɜɪɚɳɚɟɬ ɞɜɟ 

ɤɨɥɟɫɧɵɟ ɩɚɪɵ. Ɍɚɤɨɣ ɩɪɢɜɨɞ ɧɚɡɵɜɚɸɬ ɝɪɭɩɩɨɜɵɦ. Ɉɞɧɚɤɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ 

ɩɪɢɜɨɞ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɨɞɚ ɤɚɤ ɬɟɯɧɢɱɟɫɤɢɟ, ɬɚɤ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ, 

ɫɢɥɶɧɨ ɭɫɬɭɩɚɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɩɪɢɜɨɞɭ. 

Ɍɹɝɨɜɵɟ ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɝɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

ɷɥɟɤɬɪɨɜɨɡɚ, ɨɞɧɚɤɨ, ɬɚɤɠɟ ɧɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɩɪɨ ɞɪɭɝɢɟ ɬɚɤɢɟ ɱɚɫɬɢ. ɗɬɢ 

ɚɩɩɚɪɚɬɵ ɜɵɩɨɥɧɹɸɬ ɜɚɠɧɵɟ ɮɭɧɤɰɢɢ, ɧɚɩɪɢɦɟɪ, ɩɭɫɤ ɞɜɢɝɚɬɟɥɟɣ, ɢɡɦɟɧɟɧɢɟ 

ɫɤɨɪɨɫɬɢ ɢ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɷɥɟɤɬɪɨɜɨɡɚ. 

Ɍɹɝɨɜɵɟ ɞɜɢɝɚɬɟɥɢ, ɜ ɫɢɥɭ ɫɜɨɣɫɬɜɚ ɨɛɪɚɬɢɦɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɦɚɲɢɧ, 

ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɫɩɭɫɤɭ, ɩɟɪɟɤɥɸɱɚɸɬ ɞɥɹ ɪɚɛɨɬɵ ɜ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɚ. ɗɬɨɬ 

ɩɪɨɰɟɫɫ ɧɚɡɵɜɚɟɬɫɹ ɪɟɤɭɩɟɪɚɰɢɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ.  

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɮɢɥɶɬɪɵ, ɡɚɳɢɬɧɵɟ ɷɥɟɦɟɧɬɵ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, 

ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ ɜɦɟɫɬɟ ɨɛɪɚɡɭɟɬ ɫɢɥɨɜɭɸ ɱɚɫɬɶ. ɉɪɟɨɛɪɚɡɨɜɚɬɟɥɶ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɩɟɪɟɦɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɢ ɞɜɢɝɚɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɚ ɩɪɢ ɪɟɤɭɩɟɪɚɬɢɜɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɩɨɫɬɨɹɧɧɨɟ 

ɧɚɩɪɹɠɟɧɢɟ. 

ɂɫɤɭɫɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɜɨɡɟ ɩɪɟɞɫɬɚɜɥɟɧɚ 

ɜɟɧɬɢɥɹɬɨɪɚɦɢ. Ɉɧɢ ɫɥɭɠɚɬ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɜɨɡɚ. 

ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɛɨɬɚɸɳɟɟ ɩɨɞ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ, 

ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɰɟɩɟɣ – ɫɢɥɨɜɚɹ ɰɟɩɶ, ɜ ɫɨɫɬɚɜ 

ɤɨɬɨɪɨɣ ɜɯɨɞɹɬ ɬɹɝɨɜɵɟ ɞɜɢɝɚɬɟɥɢ, ɩɭɫɤɨɜɚɹ ɢ ɪɟɝɭɥɢɪɭɸɳɚɹ ɚɩɩɚɪɚɬɭɪɚ, ɢ 

ɰɟɩɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɦɚɲɢɧ ɜɦɟɫɬɟ ɫɨ ɫɜɨɟɣ ɚɩɩɚɪɚɬɭɪɨɣ. ɇɢɡɤɨɜɨɥɶɬɧɵɟ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɚɩɩɚɪɚɬɵ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ 

ɚɩɩɚɪɚɬɚɦɢ ɫɢɥɨɜɨɣ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɣ ɰɟɩɟɣ, ɨɛɴɟɞɢɧɟɧɵ ɜ ɰɟɩɶ ɭɩɪɚɜɥɟɧɢɹ. 

 Ɉɫɧɨɜɧɵɦ ɚɩɩɚɪɚɬɨɦ ɰɟɩɢ ɭɩɪɚɜɥɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɥɟɪ ɦɚɲɢɧɢɫɬɚ, 

ɤɨɬɨɪɵɣ ɪɚɫɩɨɥɨɠɟɧ ɜ ɤɚɛɢɧɟ ɦɚɲɢɧɢɫɬɚ ɜɦɟɫɬɟ ɫ ɧɟɤɨɬɨɪɵɦɢ ɞɪɭɝɢɦɢ 

ɧɢɡɤɨɜɨɥɶɬɧɵɦɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦɢ ɚɩɩɚɪɚɬɚɦɢ. 

Ʉɨɦɩɪɟɫɫɨɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɷɥɟɤɬɪɨɜɨɡɟ, ɩɨɡɜɨɥɹɸɬ ɭɩɪɚɜɥɹɬɶ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɬɨɪɦɨɡɚɦɢ. Ɉɛɪɚɡɭɸɬ ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɭɞɚ 
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ɬɚɤɠɟ ɨɬɧɨɫɹɬɫɹ ɢ ɪɟɡɟɪɜɭɚɪɵ ɞɥɹ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɩɪɢɜɨɞɚ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. 

1.2. Ɍɹɝɨɜɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ 

Ⱦɥɹ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɤɚɤ ɞɥɹ ɥɸɛɨɝɨ ɞɪɭɝɨɝɨ, ɜɚɠɧɨ ɭɥɭɱɲɢɬɶ 

ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɪɚɛɨɬɵ. 

Ⱦɨɥɝɨɟ ɜɪɟɦɹ ɨɫɧɨɜɨɣ ɤɨɧɬɚɤɬɧɵɯ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɪɭɞɧɢɱɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ ɛɵɥɢ ɤɨɥɥɟɤɬɨɪɧɵɟ ɞɜɢɝɚɬɟɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ (ȾɉɌ). Ⱦɚɧɧɵɟ 

ɞɜɢɝɚɬɟɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɢɬɢɹ, ɞɨɫɬɢɝɥɢ ɩɪɟɞɟɥɚ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. [SDPM] 

ɍɥɭɱɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɥɨɤɨɦɨɬɢɜɧɨɝɨ 

ɬɪɚɧɫɩɨɪɬɚ ɜɨɡɦɨɠɧɨ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɫɪɟɞɫɬɜɚɦɢ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ. Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɪɟɲɟɧɢɹ 

ɷɬɨɣ ɡɚɞɚɱɢ ɹɜɥɹɟɬɫɹ ɨɫɧɚɳɟɧɢɟ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ ɚɫɢɧɯɪɨɧɧɵɦ 

ɱɚɫɬɨɬɧɨ- ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɪɢɜɨɞɨɦ [4]. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ȾɉɌ, ɜ ɤɨɧɫɬɪɭɤɰɢɢ ȺȾ ɨɬɫɭɬɫɬɜɭɟɬ ɫɥɨɠɧɵɣ ɤɨɥɥɟɤɬɨɪɧɨ-

ɳɟɬɨɱɧɵɣ ɭɡɟɥ, ɚ ɬɚɤɠɟ ɛɨɥɟɟ ɭɞɨɛɧɚɹ ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ.  

Ⱦɥɹ ɥɨɤɨɦɨɬɢɜɧɨɝɨ ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɫɭɳɟɫɬɜɭɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ, ɧɚɩɪɢɦɟɪ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜ 

ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ, ɬɚɤɠɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ ɜɪɚɳɚɸɳɟɝɨ 

ɦɨɦɟɧɬɚ, ɪɚɡɜɢɜɚɟɦɨɝɨ ɞɜɢɝɚɬɟɥɟɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ, 

ɬɨ ɟɫɬɶ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɡɜɢɜɚɟɦɨɣ ɫɤɨɪɨɫɬɢ ɨɬ ɬɹɝɨɜɨɝɨ ɭɫɢɥɢɹ. Ⱦɜɢɝɚɬɟɥɶ 

ɷɥɟɤɬɪɨɜɨɡɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɭɸ ɫɢɥɭ ɬɹɝɢ ɩɪɢ ɬɪɨɝɚɧɢɢ 

ɥɨɤɨɦɨɬɢɜɚ ɫ ɦɟɫɬɚ, ɟɝɨ ɪɚɡɝɨɧɟ ɢ ɩɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɤɪɭɬɵɯ ɩɨɞɴɟɦɨɜ ɢ ɬ.ɩ., ɧɨ 

ɩɪɢ ɷɬɨɦ ɫɧɢɠɚɬɶ ɟɟ ɩɪɢ ɛɨɥɟɟ ɥɟɝɤɢɯ ɭɫɥɨɜɢɹɯ ɞɜɢɠɟɧɢɹ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɨɡɜɨɥɹɟɬ 

ɭɫɩɟɲɧɨ ɪɟɲɚɬɶ ɷɬɭ ɡɚɞɚɱɭ. 
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Ɍɪɟɯɮɚɡɧɵɟ ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ – ɫɚɦɵɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ. Ʉ ɢɯ 

ɞɨɫɬɨɢɧɫɬɜɚɦ ɨɬɧɨɫɹɬ: ɩɪɨɫɬɚɬɭ ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɵɫɨɤɭɸ 

ɧɚɞɟɠɧɨɫɬɶ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɩɪɨɫɬɨɣ ɩɭɫɤ [5]. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɜɵɪɚɠɟɧɢɸ: 
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ɋɥɟɞɨɜɚɬɟɥɶɧɨ ɢɡɦɟɧɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ 

ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɤɨɥɶɠɟɧɢɹ, ɱɢɫɥɚ ɩɚɪ ɩɨɥɸɫɨɜ. 

Ɉɫɧɨɜɧɵɦ ɫɩɨɫɨɛɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ, 

ɢɦɟɸɳɟɝɨ ɬɹɝɨɜɵɣ ɚɫɢɧɯɪɨɧɧɵɣ ɷɥɟɤɬɪɨɩɪɢɜɨɞ, ɹɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɫɤɨɪɨɫɬɢ ɢɡɦɟɧɟɧɢɟɦ ɱɚɫɬɨɬɵ ɩɢɬɚɸɳɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɷɬɨɦ 

ɫɥɭɱɚɟ ɨɫɧɨɜɚɧɨ ɧɚ ɢɡɦɟɧɟɧɢɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɫɬɚɬɨɪɚ ɢ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɥɚɜɧɨ ɢ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ. 

ȼ ɚɫɢɧɯɪɨɧɧɨɦ ɩɪɢɜɨɞɟ ɩɭɬɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɬɹɝɨɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɩɪɚɤɬɢɱɟɫɤɢ 

ɥɸɛɨɣ ɮɨɪɦɵ. ɇɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɚ ɞɥɹ ɬɚɤɢɯ ɫɥɭɱɚɟɜ ɬɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ, 

ɫɨɫɬɨɹɳɚɹ ɢɡ ɬɪɟɯ ɭɱɚɫɬɤɨɜ: ɠɟɫɬɤɨɝɨ ɭɱɚɫɬɤɚ ɜ ɨɛɥɚɫɬɢ ɦɚɥɵɯ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, ɭɱɚɫɬɤɚ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɫɪɟɞɧɢɯ ɢ 

ɛɨɥɶɲɢɯ ɧɚɝɪɭɡɨɤ ɢ ɭɱɚɫɬɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɦɨɦɟɧɬɚ ɜ ɨɛɥɚɫɬɢ ɧɚɝɪɭɡɨɤ, ɛɥɢɡɤɢɯ 

ɤ ɩɪɟɞɟɥɶɧɵɦ ɩɨ ɭɫɥɨɜɢɸ ɫɰɟɩɥɟɧɢɹ (ɪɢɫɭɧɨɤ 2) [6]. 

 

Ɋɢɫɭɧɨɤ 2. Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɷɥɟɤɬɪɨɜɨɡɚ 
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Ⱥɫɢɧɯɪɨɧɧɵɣ ɞɜɢɝɚɬɟɥɶ ɢɦɟɟɬ ɠɟɫɬɤɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ, 

ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɞɥɹ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɬɹɝɨɜɨɝɨ 

ɭɫɢɥɢɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɹɝɨɜɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɜɨɡɦɨɠɧɨ ɩɨɥɭɱɢɬɶ, ɢɫɩɨɥɶɡɭɹ 

ɟɫɬɟɫɬɜɟɧɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɞɜɢɝɚɬɟɥɹ, ɬɨɥɶɤɨ ɩɪɢ ɷɬɨɦ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɫɬɢ ɜɚɠɧɨɟ ɭɫɥɨɜɢɟ, ɚ ɢɦɟɧɧɨ, ɩɨɦɟɫɬɢɬɶ ɟɟ ɜɧɭɬɪɢ 

ɞɨɩɭɫɬɢɦɨɣ ɨɛɥɚɫɬɢ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɬɹɝɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ.  

Ɋɚɫɫɦɨɬɪɢɦ ɜɨɩɪɨɫ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ɂɫɩɨɥɶɡɨɜɚɬɶ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɱɚɫɬɨɬɵ, ɨ ɤɨɬɨɪɨɦ ɝɨɜɨɪɢɥɨɫɶ ɜ 

ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɪɚɛɨɬɵ, ɦɨɠɧɨ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ 

ɞɜɭɯ ɞɜɢɝɚɬɟɥɟɣ ɢɥɢ ɠɟ ɩɪɢɦɟɧɟɧɢɟ ɨɞɧɨɝɨ ɨɛɳɟɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɞɥɹ ɨɛɨɢɯ 

ɞɜɢɝɚɬɟɥɟɣ. 

Ȼɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɢɧɜɟɪɬɨɪɨɜ 

ɞɥɹ ɩɢɬɚɧɢɹ ɤɚɠɞɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɬɚɤ ɤɚɤ ɩɨɬɟɪɢ ɜ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨ ɭɩɪɨɳɚɟɬ ɢɯ ɨɯɥɚɠɞɟɧɢɟ (ɜ 

ɲɚɯɬɧɵɯ ɭɫɥɨɜɢɹɯ ɠɟɥɚɬɟɥɶɧɨ ɩɪɢɦɟɧɟɧɢɟ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ 

ɨɯɥɚɠɞɟɧɢɹ, ɬɨɝɞɚ ɤɚɤ ɜ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹɯ ɲɢɪɨɤɨ 

ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɨɯɥɚɠɞɟɧɢɟ). ɍɩɪɨɳɟɧɧɚɹ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ 

ɫɢɥɨɜɨɣ ɱɚɫɬɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 3. 

 

Ɋɢɫɭɧɨɤ 3. ɍɩɪɨɳɟɧɧɚɹ ɫɯɟɦɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɬɹɝɨɜɨɝɨ ɩɪɢɜɨɞɚ. 

ȼ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ ɫɯɟɦɟ ɩɪɢɦɟɧɹɸɬɫɹ ɞɜɚ ɚɜɬɨɧɨɦɧɵɯ 

ɢɧɜɟɪɬɨɪɚ U2 ɢ U3, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ U1 ɢ ɬɹɝɨɜɚɹ 

ɛɚɬɚɪɟɹ GB1.  
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ɉɪɢ ɨɫɜɨɟɧɢɢ ɚɫɢɧɯɪɨɧɧɨɝɨ ɩɪɢɜɨɞɚ ɫɥɟɞɭɟɬ ɫɬɪɟɦɢɬɶɫɹ ɩɪɢɦɟɧɹɬɶ 

ɬɢɩɨɜɵɟ ɞɜɢɝɚɬɟɥɢ, ɥɢɛɨ ɫɩɟɰɢɚɥɶɧɵɟ, ɪɚɡɪɚɛɨɬɚɧɧɵɟ ɧɚ ɛɚɡɟ ɬɢɩɨɜɵɯ. 

1.3. ɋɜɟɞɟɧɢɹ ɨɛ ɷɥɟɤɬɪɨɜɨɡɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

ɗɥɟɤɬɪɨɜɨɡ ɚɤɤɭɦɭɥɹɬɨɪɧɵɣ DLPA44F, ɱɟɲɫɤɨɣ ɮɢɪɦɵ Ferrit, 

ɹɜɥɹɸɳɢɣɫɹ ɚɧɚɥɨɝɨɦ ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ ȺɊɉ-14, ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 4, ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɥɸɞɟɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ ɩɨ ɪɟɥɶɫɨɜɨɦɭ ɩɭɬɢ ɫ ɲɢɪɢɧɨɣ ɤɨɥɟɢ 550-900 ɦɦ ɫ ɦɚɤɫ. ɭɝɥɨɦ 

ɧɚɤɥɨɧɚ ɩɭɬɢ 35 ‰ [7]. 

ɗɥɟɤɬɪɨɜɨɡ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɭɯɨɫɧɵɣ ɥɨɤɨɦɨɬɢɜ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɩɨɞɜɟɫɤɨɣ ɪɚɦɵ ɢ ɞɜɭɦɹ ɤɚɛɢɧɚɦɢ. Ɉɧ ɨɫɧɚɳɟɧ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɤɨɥɨɞɨɱɧɨɝɨ ɬɨɪɦɨɡɚ ɢ ɨɬɥɢɱɚɟɬɫɹ ɩɨɜɵɲɟɧɧɨɣ 

ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ ɛɚɬɚɪɟɣ, ɭɥɭɱɲɟɧɧɵɦ ɨɛɡɨɪɨɦ ɩɭɬɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ 

ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɬɤɚɬɤɢ. 

Ⱦɥɹ ɨɛɥɟɝɱɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɥɨɤɨɦɨɬɢɜɚ ɤ ɝɨɪɧɨɣ ɜɵɪɚɛɨɬɤɟ, ɟɝɨ 

ɦɨɠɧɨ ɪɚɡɨɛɪɚɬɶ ɧɚ ɬɪɢ ɦɨɧɬɚɠɧɵɯ ɭɡɥɚ. ɍɩɪɚɜɥɟɧɢɟ ɥɨɤɨɦɨɬɢɜɨɦ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡ ɤɚɛɢɧɵ ɦɚɲɢɧɢɫɬɚ, ɤɨɬɨɪɚɹ ɨɛɨɪɭɞɨɜɚɧɚ ɷɥɟɦɟɧɬɚɦɢ 

ɭɩɪɚɜɥɟɧɢɹ, ɤɨɧɬɪɨɥɹ ɢ ɡɚɳɢɬɵ ɢ ɩɪɢɛɨɪɚɦɢ, ɫɥɭɠɚɳɢɦɢ ɤ ɟɝɨ ɛɟɡɨɩɚɫɧɨɦɭ 

ɭɩɪɚɜɥɟɧɢɸ. Ʉɨɧɫɬɪɭɤɰɢɹ ɤɚɛɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɫɥɭɠɢɜɚɸɳɟɦɭ ɩɟɪɫɨɧɚɥɭ 

ɯɨɪɨɲɢɣ ɜɢɞ ɧɚ ɞɨɪɨɝɭ ɢ ɧɚɞɟɠɧɭɸ ɨɯɪɚɧɭ ɨɬ ɬɪɚɜɦ. 
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Ɋɢɫɭɧɨɤ 4. ȼɢɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ DLPA44F 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɚɯɬɧɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ 

DLPA44F ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 1. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɨɤɨɦɨɬɢɜɚ DLPA44F 

Ɇɨɳɧɨɫɬɶ 44 ɤȼɬ (222 ɤȼɬ) 
ɋɤɨɪɨɫɬɶ 0–20 ɤɦ/ɱ 

ɒɢɪɢɧɚ ɤɨɥɟɢ 550 - 900 ɦɦ 

Ɇɚɫɫɚ 14 ɬ 

 

Ⱦɥɹ ɷɥɟɤɬɪɨɜɨɡɨɜ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢɦɟɧɹɸɬ ɞɜɚ ɜɢɞɚ ɚɤɤɭɦɭɥɹɬɨɪɨɜ: 

ɳɟɥɨɱɧɵɟ ɠɟɥɟɡɨɧɢɤɟɥɟɜɵɟ ɢ ɤɢɫɥɨɬɧɵɟ ɫɜɢɧɰɨɜɵɟ. Ɉɞɧɚɤɨ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɧɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɚɯ ɩɨɥɭɱɢɥɢ ɠɟɥɟɡɨɧɢɤɟɥɟɜɵɟ, 

ɬɚɤ ɤɚɤ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɩɪɨɱɧɨɫɬɶ, ɜ ɫɥɭɱɚɟ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɟ 

ɜɵɯɨɞɹɬ ɢɡ ɫɬɪɨɹ, ɦɨɝɭɬ ɯɪɚɧɢɬɶɫɹ ɜ ɪɚɡɪɹɠɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɥɚɞɚɸɬ 

ɛɨɥɶɲɢɦ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɞ ɟɦɤɨɫɬɶɸ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɨɧɢɦɚɸɬ 

ɤɨɥɢɱɟɫɬɜɨ ɚɦɩɟɪ-ɱɚɫɨɜ, ɨɬɞɚɜɚɟɦɵɯ ɩɪɢ ɪɚɡɪɹɞɟ ɞɨ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɧɟɱɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ. 

Ⱦɥɹ ɷɥɟɤɬɪɨɜɨɡɚ DLPA44F ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɢɤɟɥɶ-ɠɟɥɟɡɧɵɟ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ. ɇɚɩɪɢɦɟɪ,  ɚɤɤɭɦɭɥɹɬɨɪɵ Ɍɇɀ-500-ɍ5. ȼɧɟɲɧɢɣ 

ɜɢɞ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 5. 
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Ɋɢɫɭɧɨɤ 5. Ⱥɤɤɭɦɭɥɹɬɨɪ Ɍɇɀ-500-ɍ5 

 Ⱦɚɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ: 

 ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɛɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɵɣ ɜɵɯɨɞ 

ɝɚɡɨɜ, ɢɫɤɥɸɱɚɹ ɜɨɡɦɨɠɧɨɫɬɶ ɜɡɪɵɜɚ ɢɥɢ ɞɟɮɨɪɦɚɰɢɢ 

ɚɤɤɭɦɭɥɹɬɨɪɚ;  

 ɚɤɤɭɦɭɥɹɬɨɪɵ ɫɨɯɪɚɧɹɸɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɨɫɥɟ 

ɞɥɢɬɟɥɶɧɵɯ ɩɟɪɟɡɚɪɹɞɨɜ ɢ ɝɥɭɛɨɤɢɯ ɪɚɡɪɹɞɨɜ;  

 ɢɡɨɥɹɰɢɟɣ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɣ 

ɪɟɡɢɧɨɜɵɣ ɱɟɯɨɥ;  

 ɛɚɬɚɪɟɢ ɢɦɟɸɬ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɢ ɧɚɞɟɠɧɵ ɜ 

ɪɚɛɨɬɟ. 

Ɉɞɢɧ ɚɤɤɭɦɭɥɹɬɨɪ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

Ɍɚɛɥɢɰɚ 2. ɉɚɪɚɦɟɬɪɵ ɚɤɤɭɦɭɥɹɬɨɪɚ  

Ɍɢɩ  FL 500 M  

ɇɨɦɢɧɚɥɶɧɚɹ ɟɦɤɨɫɬɶ, Ⱥ/ɱ 500 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ⱦɯɒɯȼ, ɦɦ 155ɯ167ɯ538 

Ɇɚɫɫɚ ɫ ɷɥɟɤɬɪɨɥɢɬɨɦ, ɤɝ 24 

Ɇɚɫɫɚ ɛɟɡ ɷɥɟɤɬɪɨɥɢɬɚ, ɤɝ. 20,2 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 1,2 ȼ 

Ɍɨɤ ɪɚɡɪɹɞɚ/ɡɚɪɹɞɚ, Ⱥ 100 

ȼɪɟɦɹ ɪɚɡɪɹɞɚ, ɱ 5 

ȼɪɟɦɹ ɡɚɪɹɞɚ, ɱ 8 

ȼ ɨɛɨɡɧɚɱɟɧɢɢ ɬɢɩɚ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɪɢɫɭɬɫɬɜɭɸ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ:  
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 F – ɧɢɤɟɥɶ-ɠɟɥɟɡɧɚɹ ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɚɤɤɭɦɭɥɹɬɨɪɚ;  

 L – ɞɥɢɬɟɥɶɧɵɣ ɪɟɠɢɦ ɪɚɡɪɹɞɚ;  

 500 – ɧɨɦɢɧɚɥɶɧɚɹ ёɦɤɨɫɬɶ ɜ ɚɦɩɟɪ-ɱɚɫɚɯ;  

 Ɇ – ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɲɚɯɬɚɯ [8]. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ 220 (230) ȼ ɧɭɠɧɨ ɜɡɹɬɶ  ɞɜɟ 

ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɫɛɨɪɤɢ ɢɡ 192 ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ (230,4 ȼ), ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɟɟ ɱɢɫɥɨ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 384 ɲɬ. 

ȼ ɢɬɨɝɟ ɦɚɫɫɚ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫɨɫɬɚɜɢɬ: 24∙384 = 9216 ɤɝ.  
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2. ɂɋɌɈɑɇɂɄ ɉɂɌȺɇɂə ȾɅə ȺɄɄɍɆɍɅəɌɈɊɇɈȽɈ 

ɗɅȿɄɌɊɈȼɈɁȺ 

2.1. Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɢɫɬɨɱɧɢɤɟ ɩɢɬɚɧɢɹ 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ ɩɪɟɞɫɬɚɜɥɟɧ 

ɧɚ ɪɢɫɭɧɤɟ 6. 

 

Ɋɢɫɭɧɨɤ 6. ɋɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɬɢɣ-ɢɨɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ. Ɍɚɤɠɟ ɩɪɢɦɟɧɟɧɢɟ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɦɨɞɭɥɹ, ɤɨɬɨɪɵɣ 

ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɧɚɤɨɩɢɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɨɛɪɚɡɭɟɦɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ.   

Ⱦɚɥɟɟ ɷɧɟɪɝɢɹ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɪɹɞɚ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɩɪɢɦɟɧɹɬɫɹ ɡɚɪɹɞɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɜɵɛɨɪ ɤɨɬɨɪɨɝɨ 

ɩɪɨɜɟɞɟɧ ɜ ɫɥɟɞɭɸɳɢɯ ɩɭɧɤɬɚɯ ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ G, 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɦɨɞɭɥɹ C1, ɭɩɪɚɜɥɹɸɳɢɯ ɬɪɚɧɡɢɫɬɨɪɨɜ VT1, VT2. ɑɟɪɟɡ 

ɢɧɜɟɪɬɨɪɵ Ⱥɂɇ1 ɢ Ⱥɂɇ2, ɤɨɬɨɪɵɟ ɨɛɪɚɡɨɜɚɧɵ ɬɪɟɦɹ ɫɬɨɣɤɚɦɢ IGBT 

ɬɪɚɧɡɢɫɬɨɪɨɜ, ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɩɢɬɚɟɬ ɧɚɝɪɭɡɤɭ ɩɟɪɟɦɟɧɧɵɦ ɬɪɟɯɮɚɡɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ – ɞɜɚ ɬɹɝɨɜɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɹ ɫ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɵɦ 

ɪɨɬɨɪɨɦ. 
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Ⱦɚɬɱɢɤ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇ1 ɩɨɤɚɡɵɜɚɟɬ ɡɚɪɹɞ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

Ⱦɚɬɱɢɤ ɧɚɩɪɹɠɟɧɢɹ Ⱦɇ2 ɩɨɤɚɡɵɜɚɟɬ ɡɚɪɹɞ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɚ ɢ ɜ ɫɥɭɱɚɟ ɟɝɨ 

ɧɚɩɨɥɧɟɧɢɹ ɩɨɞɚɟɬ ɫɢɝɧɚɥ ɦɢɤɪɨɤɨɧɬɪɨɥɥɟɪɭ ɆɄ, ɤɨɬɨɪɵɣ ɩɟɪɟɜɨɞɢɬ 

ɨɫɬɚɜɲɭɸɫɹ ɷɧɟɪɝɢɸ ɧɚ ɬɨɪɦɨɡɧɨɣ ɪɟɡɢɫɬɨɪ R1. 

2.2. Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɷɥɟɦɟɧɬɨɜ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 

ɋɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

2.2.1. ȼɵɛɨɪ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

Ƚɥɚɜɧɵɦ ɷɥɟɦɟɧɬɨɦ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ ɹɜɥɹɟɬɫɹ 

ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ. ȼ ɩɪɟɞɵɞɭɳɟɦ ɩɭɧɤɬɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɚ ɧɢɤɟɥɶ-

ɠɟɥɟɡɧɚɹ ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɨɞɧɚɤɨ ɜ ɬɟɤɭɳɟɦ ɞɟɫɹɬɢɥɟɬɢɢ ɨɱɟɧɶ 

ɲɢɪɨɤɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɧɚɛɢɪɚɸɬ ɥɢɬɢɣ-ɢɨɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ. 

Ʌɢɬɢɣ-ɢɨɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ – ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɯɢɦɢɱɟɫɤɢɟ ɢɫɬɨɱɧɢɤɢ 

ɬɨɤɚ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɥɟɝɤɢɦ ɜɟɫɨɦ, ɧɢɡɤɨɣ ɫɚɦɨɪɚɡɪɹɞɤɨɣ. Ɉɧɢ ɧɟ ɬɪɟɛɭɸɬ 

ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɨɜɟɪɲɟɧɧɨ ɛɟɡɨɩɚɫɧɵ 

ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɤɥɚɫɫɵ Li-Ion ɚɤɤɭɦɭɥɹɬɨɪɨɜ – 

ɥɢɬɢɣ-ɦɚɪɝɚɧɰɟɜɵɟ LiMn2O4, ɤɨɛɚɥɶɬ-ɥɢɬɢɟɜɵɟ LiCoO2, ɥɢɬɢɣ-ɮɟɪɪɨ-

ɮɨɫɮɚɬɧɵɟ LiFePO4. Ɇɧɨɝɨɱɢɫɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɥɢɬɢɟɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 

ɨɛɟɫɩɟɱɢɥɢ ɢɦ ɯɨɪɨɲɢɟ ɨɰɟɧɤɢ ɷɤɫɩɟɪɬɨɜ ɢ ɜɵɫɨɤɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ 

ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɩɨɪɬɚɬɢɜɧɨɣ ɢ ɚɜɬɨɧɨɦɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɤɢ, ɝɞɟ ɩɪɟɞɴɹɜɥɹɸɬɫɹ 

ɨɫɨɛɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɨɦɩɚɤɬɧɨɫɬɢ ɢ ɷɪɝɨɧɨɦɢɱɧɨɫɬɢ ȺɄȻ. ȿɫɬɶ ɭ ɥɢɬɢɣ-

ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɨ ɜɫɟ ɨɧɢ ɤɨɦɩɟɧɫɢɪɭɸɬɫɹ 

ɜɵɫɨɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɧɚɤɨɩɥɟɧɧɨɣ ɷɧɟɪɝɢɢ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ: 

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɩɥɸɫɵ ɢ ɦɢɧɭɫɵ ɥɢɬɢɟɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɜɵɞɟɥɢɦ 

ɜɧɚɱɚɥɟ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɤɚɱɟɫɬɜɚ ɬɚɤɢɯ ȺɄȻ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ: 

 - ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɧɚɤɚɩɥɢɜɚɟɦɨɣ ɷɧɟɪɝɢɢ ɢ ɪɚɡɪɹɞɧɵɯ ɬɨɤɨɜ; 

- ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ ɞɪɭɝɢɯ 

ɬɢɩɨɜ, ɧɚɩɪɢɦɟɪ NiCd; 

- ɩɨɫɬɨɹɧɧɚɹ ɝɨɬɨɜɧɨɫɬɶ ɤ ɷɮɮɟɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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3. ɉɈɋɌɊɈȿɇɂȿ ɆȿɏȺɇɂɑȿɋɄɂɏ  ɏȺɊȺɄɌȿɊɂɋɌɂɄ 

ȺɋɂɇɏɊɈɇɇɈȽɈ ȾȼɂȽȺɌȿɅə 

3.1. ȼɵɛɨɪ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɪɚɫɱɟɬ ɟɝɨ ɩɚɪɚɦɟɬɪɨɜ 

ɉɨɦɢɦɨ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɚɯ, 

ɨɱɟɧɶ ɜɚɠɟɧ ɢ ɢɯ ɩɭɫɤɨɜɨɣ ɦɨɦɟɧɬ, ɬɚɤ ɤɚɤ ɪɚɡɜɢɜɚɟɦɵɣ ɞɜɢɝɚɬɟɥɟɦ ɩɭɫɤɨɜɨɣ 

ɦɨɦɟɧɬ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɨɝɚɧɢɟ ɩɨɥɧɨɫɬɶɸ ɡɚɝɪɭɠɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɫ 

ɷɥɟɤɬɪɨɜɨɡɨɦ, ɚ ɱɟɦ ɬɹɠɟɥɟɟ ɷɥɟɤɬɪɨɜɨɡ, ɬɟɦ ɛɨɥɶɲɟ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɜɢɜɚɟɦɵɣ 

ɞɜɢɝɚɬɟɥɟɦ ɦɨɦɟɧɬ. ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɥɶɬɨɞɨɛɚɜɨɱɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡ ɧɟɝɨ. 

ɇɚɢɛɨɥɟɟ ɛɥɢɡɤɢɦɢ ɩɨ ɭɫɥɨɜɢɸ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɹɦ ɹɜɥɹɸɬɫɹ 

ɫɟɪɢɣɧɵɟ ɬɹɝɨɜɵɟ ɚɫɢɧɯɪɨɧɧɵɟ ɞɜɢɝɚɬɟɥɢ.  

Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ, ɜɵɛɪɚɧ ɞɜɢɝɚɬɟɥɶ 4ɆɌɄɆ2ɉ200LA6, 

ɬɚɤ ɤɚɤ ɬɚɤɨɣ ɞɜɢɝɚɬɟɥɶ ɧɚɢɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧ ɤ ɬɪɟɛɭɟɦɨɦɭ ɬɹɝɨɜɨɦɭ 

ɞɜɢɝɚɬɟɥɹɦ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɚɧ ɞɥɹ ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɨɝɨ 

ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, ɜɧɟɲɧɢɣ ɜɢɞ ɞɜɢɝɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 19.  

 

Ɋɢɫɭɧɨɤ 19. Ɍɹɝɨɜɵɣ ɞɜɢɝɚɬɟɥɶ 

ɂɫɩɨɥɶɡɭɟɦɵɣ ɞɜɢɝɚɬɟɥɶ ɢɦɟɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 6 [13]. 
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Ɍɚɛɥɢɰɚ 6. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɜɢɝɚɬɟɥɹ  

З̌д̦̦̌ые вел̛ч̛̦ы 
˄̭лов̦ое 

о̍о̦̌̚че̛̦е 

Ед̛̛̦ц̌ 
̛̥̚е̬е̛̦я 

Ч̛̭ле̦̦ое 
̦̌̚че̛̦е 

ʻ̌п̬я̙е̛̦е U  ʦ 380/220 

ʺо̺̦о̭т̽ ɧP  кʦт 22 

КПД ɧ  % 87 

Скол̙̽е̛̦е п̛̬ ̦о̛̥̦̌л̦̽о̜ 
̦̬̌̐у̚ке ɧS  % 2 

Ко̴̴̶̛̛̾е̦т ̥о̺̦о̭т̛ cos ɧ  
о.е. 0,78 

К̬̌т̦о̭т̽ пу̭ко̏о̐о ток̌ 
i

k  
о.е. 6,9 

К̬̌т̦о̭т̽ пу̭ко̏о̐о/̥̌к̭. 
̥о̥е̦то̏ 

ɩk  
о.е. 3,4 

С̵̛̦̬о̦̦̌я ̸̭̌тот̌ ̬̺̏̌е̛̦я 
c

n  
О̍/̛̥̦ 1000\980 

 

ɉɪɢɜɟɞɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɜɢɝɚɬɟɥɹ: 

ɋɢɧɯɪɨɧɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ: 

3,14 1000
104,72 ɪɚɞ/c

30 30

c
ɫ

n  
    

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ: 

   . 1 1 0,02 1000 980 ɨɛ/ɦɢɧɞɜ ɧ ɧ cn S n        

ɇɨɦɢɧɚɥɶɧɚɹ ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ: 

   . 1 1 0,02 104,72 102,63 ɪɚɞ/cɞɜ ɧ ɧ ɫS         

ɇɨɦɢɧɚɥɶɧɵɣ ɦɨɦɟɧɬ ɞɜɢɝɚɬɟɥɹ: 

.

.

22000
214,36 ɇ ɦ

102,63

ɞɜ
ɞɜ ɧ

ɞɜ ɧ

PɆ


     

ɇɨɦɢɧɚɥɶɧɵɣ ɮɚɡɧɵɣ ɬɨɤ: 

22000
49,1 Ⱥ

cos 3 220 0,78 0,87

ɞɜ
ɮɧ

ɮ ɧ ɧ

P
I

m U  
  

     
 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɡɚɝɪɭɡɤɟ: 

*cos 0,95 cos 0,95 0,78 0,741ɪ ɧ       

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɞɜɢɝɚɬɟɥɹ:  

0,75 .
z

ɪ ɨ ɟ  
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Ɍɨɝɞɚ ɬɨɤ ɫɬɚɬɨɪɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɱɚɫɬɢɱɧɨɣ ɡɚɝɪɭɡɤɟ ɪɚɜɟɧ: 

11

*

* 0,75 22000
38,78 

cos 3 220 0,741 0,87

ɞɜ

ɮ ɪ ɧ

p P
I Ⱥ

m U  
 

  
     

 

Ɍɨɤ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ: 

 

 

 

 

2 2

2 2
11

0 2 2

* 1 0,75 49,1 1 0,02
38,78

1 * 1 0,75 0,02
19,02

0,75 1 0,02* 1
11

1 0,75 0,021 *

ɮɧ ɧ

ɧ

ɧ

ɧ

ɪ I S
I

ɪ S
I Ⱥ

ɪ S
ɪ S

       
            

     
         

 

Ʉɪɢɬɢɱɟɫɤɨɟ ɫɤɨɥɶɠɟɧɢɟ: 

  
 

  
 

2

max max max

.

max

2

1 2 1

1 2 1

3,4 3,4 1 2 0,02 1 3,4 1
0,02 0,147 .

1 2 0,02 1 3,4 1

ɧ
ɤɪ ɧ

ɧ

k k S k
S S

S k

ɨ ɟ





      
  

    

      
  

    

 

ɝɞɟ ɤɨɷɮɮɢɰɢɟɧɬ 1   

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɥɹ ɪɚɫɱёɬɚ ɚɤɬɢɜɧɵɯ ɢ ɢɧɞɭɤɬɢɜɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 

(ɩɚɪɚɦɟɬɪɨɜ ɫɯɟɦɵ ɡɚɦɟɳɟɧɢɹ) ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɫɥɟɞɭɸɳɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 

 

0
1

2 2

1

1 max

19,022
1 1 1,028

2 2 6,9 49,1

1 3 220 (1 0,02)
0,925

2 2 1,028 3,4 22000

i ɮɧ

ɮ ɧ

ɞɜ

Iɋ
k I

m U S
A

ɋ k P

    
   

     
  

     

 

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɨɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 

ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ: 

1
2

1

0,925
0,116 

11 1 1,028
0,147

ɤɪ

A
R Ɉɦ

ɋ
S



   
            

 

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɜɵɪɚɠɟɧɢɸ: 

1 1 2 1,028 0,116 1 0,119 R C R Ɉɦ        

ɉɚɪɚɦɟɬɪ  , ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
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2 2

2 2

1 2

1 1
1 6,708

0,147

6,708 1,028 0,119 0,798 

ɤɪ

ɤ

S

X ɋ R Ɉɦ

 



    

      

 

Ɍɨɝɞɚ, ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ 

ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɛɥɢɠёɧɧɨ ɦɨɠɟɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ: 

2

1

0,798
0,58 0,58 0,45 

1,028

ɤX
X Ɉɦ

ɋ
       

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ: 

1 0,42 0,42 0,798 0,335 ɤX X Ɉɦ      

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɰɟɩɢ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɱɟɪɟɡ 

ɡɧɚɱɟɧɢɟ ɗȾɋ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ: 

   
   

2 2

1 1 1

2 2

cos sin

220 0,78 0,119 49,1 220 0,62 0,335 49,1 205,35

ɮ ɧ ɮɧ ɮ ɧ ɮɧE U R I U X I

ȼ

         

        

 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ: 

1

0

205,35
10,795 

19,022
m

E
X Ɉɦ

I
    

ɂɧɞɭɤɬɢɜɧɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɩɨɬɨɤɚɦɢ ɪɚɫɫɟɹɧɢɹ: 

1
1

0,335
1,066 ɦȽɧ

2 2 3,14 50

X
L

f
 
  

 
 

ɉɪɢɜɟɞɟɧɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɩɨɬɨɤɚɦɢ 

ɪɚɫɫɟɹɧɢɹ: 

2
2

0,45
1,432 ɦȽɧ

2 2 3,14 50

X
L

f
 


   

 
 

Ɋɟɡɭɥɶɬɢɪɭɸɳɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɦɚɝɧɢɬɧɵɦ ɩɨɬɨɤɨɦ ɜ 

ɜɨɡɞɭɲɧɨɦ ɡɚɡɨɪɟ, ɫɨɡɞɚɜɚɟɦɵɦ ɫɭɦɦɚɪɧɵɦ ɞɟɣɫɬɜɢɟɦ ɩɨɥɸɫɨɜ ɫɬɚɬɨɪɚ 

(ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɤɨɧɬɭɪɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ): 
10,795

0,034 
2 2 3,14 50

m
m

X
L Ƚɧ

f
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3.2. ɉɨɫɬɪɨɟɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫɫɱɢɬɚɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɚɫɢɧɯɪɨɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

R1 = 0,119 Ɉɦ – ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

X1 = 0,336  Ɉɦ– ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

L1δ = 0,001066 Ƚɧ – ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 

Xm = 10,741 Ɉɦ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ; 

R`2 = 0,116 Ɉɦ – ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɨɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɨɛɦɨɬɤɟ 

ɫɬɚɬɨɪɚ; 

Lm = 0,034 Ƚɧ – ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɤɨɧɬɭɪɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ; 

X`2 = 0,452 Ɉɦ – ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 

L2δ = 0,001432 Ƚɧ – ɩɪɢɜɟɞɟɧɧɚɹ ɢɧɞɭɤɬɢɜɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ; 

Xɤ = 0,799 Ɉɦ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

ȿɫɬɟɫɬɜɟɧɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ω=f(M) ɚɫɢɧɯɪɨɧɧɨɝɨ 

ɞɜɢɝɚɬɟɥɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
2

1 2

22

2 1 2
1

3 ɮ

ɧ K
m

U R
M

R R R
s R X

s s X


 


                 

 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɚɧɚɥɨɝɢɱɧɨɣ ɮɨɪɦɭɥɟ. 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɢɜɟɞɟɧɵ ɟɫɬɟɫɬɜɟɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɪɢ ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɞɥɹ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɜɵɲɟ ɞɜɢɝɚɬɟɥɹ. 
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Ɋɢɫɭɧɨɤ 20. ȿɫɬɟɫɬɜɟɧɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 

ɩɨɧɢɠɟɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

3.3. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɯɟɦɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢ ɩɨɥɧɨɦ ɡɚɪɹɞɟ 
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɦɨɞɟɥɢɪɭɟɬɫɹ ɫɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢ ɭɫɥɨɜɢɹɯ 

ɩɨɥɧɨɝɨ ɡɚɪɹɞɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. ɇɟ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɡɚɪɹɞɨɜ 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɚ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ɋɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫɨɛɪɚɧɧɚɹ ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Matlab 

Simulink ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 21. 

 

Ɋɢɫɭɧɨɤ 21. ɋɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ 
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4. ɎɂɇȺɇɋɈȼɕɃ ɆȿɇȿȾɀɆȿɇɌ ɊȿɋɍɊɋɈɗɎɎȿɄɌɂȼɇɈɋɌɖ 

ɂ ɊȿɋɍɊɋɈɋȻȿɊȿɀȿɇɂȿ 

ɐɟɥɶ ɪɚɡɞɟɥɚ «Ɏɢɧɚɧɫɨɜɵɣ ɦɟɧɟɞɠɦɟɧɬ, ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ 

ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ» – ɨɩɪɟɞɟɥɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ, ɨɰɟɧɤɚ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ  ɢ 

ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- Ɉɰɟɧɢɬɶ ɤɨɦɦɟɪɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɢ ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 

ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

- ɉɪɨɢɡɜɟɫɬɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ; 

- Ɉɩɪɟɞɟɥɢɬɶ ɪɟɫɭɪɫɧɭɸ ɢ ɮɢɧɚɧɫɨɜɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ. 

4.1.1. ɉɨɬɟɧɰɢɚɥɶɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, 

ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɰɟɥɟɜɨɣ ɪɵɧɨɤ ɢ ɩɪɨɜɟɫɬɢ ɟɝɨ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɟ. 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɫɨɡɞɚɧɢɸ ɢɫɬɨɱɧɢɤɚ 

ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɪɭɞɧɢɱɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ.  

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫɨɜɦɟɫɬɢɦ ɫ ɥɸɛɵɦ ɬɢɩɨɦ 

ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ, ɝɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 

ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɨɝɨ ɜɚɪɢɚɧɬɚ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ.  

ɉɨɬɟɧɰɢɚɥɶɧɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɞɚɧɧɨɣ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ  ɡɚɜɨɞɵ, 

ɩɪɨɢɡɜɨɞɹɳɢɟ ɝɨɪɧɨ-ɲɚɯɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɵɟ ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ ɜ 

ɭɜɟɥɢɱɟɧɢɢ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɝɨɪɧɵɯ 

ɜɵɪɚɛɨɬɤɚɯ ɢ ɧɚ ɪɭɞɧɢɤɚɯ. 

Ⱦɥɹ ɤɨɦɦɟɪɱɟɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɤɪɢɬɟɪɢɢ ɫɟɝɦɟɧɬɚɰɢɢ ɦɨɝɭɬ ɛɵɬɶ: ɦɟɫɬɨ 

ɧɚɯɨɠɞɟɧɢɹ; ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ; ɩɪɨɦɵɲɥɟɧɧɵɟ ɬɨɜɚɪɵ; ɪɚɡɦɟɪ ɢ ɞɪɭɝɢɟ.  

ɋɟɝɦɟɧɬɢɪɨɜɚɧɢɟ ɪɵɧɤɚ ɝɨɪɧɨ-ɲɚɯɬɧɨɝɨ ɛɭɞɟɦ ɩɪɨɜɨɞɢɬɶ ɩɨ 

ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ:  
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1) Ɋɚɡɦɟɪ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɜɨɡɨɜ. ɇɚɩɪɢɦɟɪ, ɫɥɟɞɭɸɳɢɟ ɡɚɜɨɞɵ: 

ɈɈɈ «Ferrit» (ɑɟɯɢɹ); ɈɈɈ «Ɍɭɥɶɫɤɢɣ ɡɚɜɨɞ ɝɨɪɧɨ-ɲɚɯɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ» 

(ɈɈɈ «ɌɁȽɒɈ»); Ʉɟɦɟɪɨɜɫɤɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ (ɝ. Ʉɟɦɟɪɨɜɨ). 

2)  Ɍɢɩ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. ɇɚɩɪɢɦɟɪ, ɧɢɤɟɥɶ-ɠɟɥɟɡɧɵɟ, 

ɧɢɤɟɥɶ-ɤɚɞɦɢɟɜɵɟ, ɥɢɬɢɣ-ɢɨɧɧɵɟ.  

Ɍɚɛɥɢɰɚ 7 – Ʉɚɪɬɚ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ ɪɵɧɤɚ 

 Ɍɢɩ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ (ɩɪɢɦɟɧɹɟɦɵɣ ɧɚ ɷɥɟɤɬɪɨɜɨɡɟ ɞɜɢɝɚɬɟɥɶ) 

  Ʌɢɬɢɣ- 

ɢɨɧɧɵɣ 

ɇɢɤɟɥɶ-

ɠɟɥɟɡɧɵɟ 

ɇɢɤɟɥɶ-

ɤɚɞɦɢɟɜɵɟ 

Ɋɚ
ɡɦ

ɟɪ
ɵ

 ɩ
ɪɨ

ɢɡ
ɜɨ

ɞɫ
ɬɜ

ɚ 
ɷɥ

ɟɤ
ɬɪ

ɨɜ
ɨɡ

ɨɜ
 

К̬уп̦̼е 

ООО «Ferrit» 

   

С̬ед̛̦е 

ООО «ТЗʧШО» 

     

ʺелк̛е 

Ке̥е̬о̭̏к̛̜ 
̛̥̹̦̌о̭т̬о̛тел̦̼̜̽ ̌̏̚од 

   

 

Ɏɢɪɦɚ Ⱥ  Ɏɢɪɦɚ Ȼ  Ɏɢɪɦɚ ȼ  

 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɤɚɪɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 7, ɜɡɹɬɚ 

ɢɧɮɨɪɦɚɰɢɹ ɨ ɬɪёɯ ɮɢɪɦɚɯ, ɤɨɬɨɪɵɟ ɡɚɧɢɦɚɸɬɫɹ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 

(Ɏɢɪɦɚ Ⱥ- ɈɈɈ «Ʉɭɪɫ», Ɏɢɪɦɚ Ȼ -  ɈɈɈ «ɇɉɈ ɋɋɄ», Ɏɢɪɦɚ ȼ –  

«Ʌɢɨɬɟɯ»). ȼ ɷɬɨɦ ɩɪɢɦɟɪɟ ɫɟɝɦɟɧɬɚɰɢɢ ɤɚɪɬɚ ɩɨɤɚɡɵɜɚɟɬ, ɤɚɤɢɟ ɧɢɲɢ 

ɧɚ ɪɵɧɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɡɚɧɹɬɵɟ ɤɨɧɤɭɪɟɧɬɚɦɢ ɢɥɢ ɝɞɟ ɭɪɨɜɟɧɶ 

ɤɨɧɤɭɪɟɧɰɢɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɟɝɦɟɧɬɚɰɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɥɢɬɢɣ-

ɢɨɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ, ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɟ ɩɨɥɶɡɭɸɬɫɹ ɛɨɥɶɲɢɦ 

ɫɩɪɨɫɨɦ ɭ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ, 

ɷɬɨ ɫɜɹɡɚɧɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɫ ɬɟɦ, ɱɬɨ ɚɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɥɢɬɢɣ-ɢɨɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɩɨɫɥɟɞɧɢɟ 3-5 ɥɟɬ.  

ɐɟɧɚ ɧɚ ɞɚɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ ɧɚɦɧɨɝɨ ɜɵɲɟ, ɱɟɦ ɭ ɧɢɤɟɥɶ-

ɠɟɥɟɡɧɵɯ ɢɥɢ ɧɢɤɟɥɶ-ɤɚɞɦɢɟɜɵɯ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɢɯ ɧɟɞɨɫɬɚɬɤɨɦ. 
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ɉɪɢ ɷɬɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɭ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɡɧɚɱɢɬɟɥɶɧɨ 

ɛɨɥɶɲɟ:  

- ɜɵɫɨɤɚɹ ɩɥɨɬɧɨɫɬɶ ɧɚɤɚɩɥɢɜɚɟɦɨɣ ɷɧɟɪɝɢɢ ɢ ɪɚɡɪɹɞɧɵɯ ɬɨɤɨɜ; 

- ɜɵɞɚɱɚ ɛɨɥɟɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɤɤɭɦɭɥɹɬɨɪɚɦɢ 

ɬɢɩɨɜ NiCd ɢ NiMH); 

- ɥɟɝɤɢɣ ɜɟɫ; 

- ɛɨɥɶɲɨɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɪɟɫɭɪɫ ɩɨɪɹɞɤɚ 10 ɥɟɬ; 

- ɩɪɨɫɬɨɬɚ ɜ ɭɯɨɞɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢ ɞɪ. 

4.1.2. Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ 

ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜ ɧɚɭɱɧɵɣ ɩɪɨɟɤɬ ɜɧɨɫɹɬɫɹ ɤɨɪɪɟɤɬɢɜɵ, 

ɤɨɬɨɪɵɟ ɩɨɦɨɝɚɸɬ ɭɫɩɟɲɧɨ ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɨɧɤɭɪɟɧɬɚɦ. ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ 

ɚɧɚɥɢɡɚ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ ɫɢɥɶɧɵɟ ɢ ɫɥɚɛɵɟ ɫɬɨɪɨɧɵ ɪɚɡɪɚɛɨɬɨɤ 

ɤɨɧɤɭɪɟɧɬɨɜ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜɫɹ ɢɦɟɸɳɚɹɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 

ɤɨɧɤɭɪɟɧɬɧɵɯ ɪɚɡɪɚɛɨɬɤɚɯ. 

Ⱥɧɚɥɢɡ ɩɪɨɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɰɟɧɨɱɧɨɣ ɤɚɪɬɵ. Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ 

ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.  

Ɍɚɤ ɤɚɤ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ 

ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ, ɬɨ ɫɪɚɜɧɟɧɢɟ ɛɭɞɟɦ ɞɟɥɚɬɶ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɞɜɭɯ 

ɬɢɩɚɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ: ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫ 

ɧɢɤɟɥɶ-ɠɟɥɟɡɧɵɦ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɢ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɫ ɥɢɬɢɣ-ɢɨɧɧɵɦ 

ɚɤɤɭɦɭɥɹɬɨɪɨɦ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ⱦɚɧɧɵɣ ɚɧɚɥɢɡ 

ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɬɨɬ ɜɚɪɢɚɧɬ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɧɚɢɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦ, 

ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɞɟɣɫɬɜɨɜɚɬɶ ɞɥɹ ɟɝɨ 

ɞɚɥɶɧɟɣɲɟɝɨ ɭɥɭɱɲɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 8 - Ɉɰɟɧɨɱɧɚɹ ɤɚɪɬɚ ɞɥɹ ɫɪɚɜɧɟɧɢɹ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ   

ɪɟɲɟɧɢɣ 

 

Ⱥɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 

ɨɛɪɚɡɨɦ: 

Ʉ ȼȻi i   

Ƚɞɟ:   Ʉ – ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɧɚɭɱɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢɥɢ ɤɨɧɤɭɪɟɧɬɚ;  

Bi – ɜɟɫ ɩɨɤɚɡɚɬɟɥɹ (ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ);  

Ȼi – ɛɚɥɥ i-ɝɨ ɩɨɤɚɡɚɬɟɥɹ. 

ɂɧɞɟɤɫɵ ɭ ɩɨɤɚɡɚɬɟɥɟɣ ɥ-ɢ – ɥɢɬɢɣ-ɢɨɧɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ; ɧ-ɠ – ɧɢɤɟɥɶ-

ɠɟɥɟɡɧɵɣ ɚɤɤɭɦɭɥɹɬɨɪ.  

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ: 

0,2 5 0,15 5 ... 0,04 3 3,83ɥ ɢ i ɥ ɢɄ ȼ Ȼ            

ɉɭɧɤɬɵ ɨɰɟɧɤɢ 
Ɂɧɚɱɟɧɢɟ  
ɤɪɢɬɟɪɢɹ 

Ȼɚɥɥɵ 
Ʉɨɧɤɭɪɟɧɬɨ-

ɫɩɨɫɨɛɧɨɫɬɶ 

Ȼɥ ɢ  

(Ʌɢɬɢɣ-

ɢɨɧɧɵɣ) 

Ȼɧ ɠ  

(ɇɢɤɟɥɶ-

ɠɟɥɟɡɧɵɣ) 

Ʉɥ ɢ  

(Ʌɢɬɢɣ-

ɢɨɧɧɵɣ) 

Ʉɧ ɠ  

(ɇɢɤɟɥɶ-

ɠɟɥɟɡɧɵɣ) 
1 2 3 4 5 6 

Ɍɟɯɧɢɱɟɫɤɢɟ ɤɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 0,2 5 3 1 0,6 

2. Ɇɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 0,15 5 3 0,75 0,45 

3. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ  0,09 3 3 0,27 0,27 

4. ɋɪɨɤ ɫɥɭɠɛɵ 0,1 3 3 0,3 0,3 

5. ɇɚɞɟɠɧɨɫɬɶ 0,1 4 4 0,4 0,4 

6. ɋɚɦɨɪɚɡɪɹɞ 0,08 4 2 0,32 0,16 

7.  

ɉɨɠɚɪɨɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɫɬɶ 
0,1 2 4 0,2 0,4 

ɗɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1. ɐɟɧɚ 0,09 2 4 0,18 0,36 

2. ɋɟɪɜɢɫ 0,05 5 3 0,25 0,15 

3. Ʉɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ 
ɩɪɨɞɭɤɬɚ 

0,04 4 3 0,16 0,12 

ɂɬɨɝɨ 1 37 32 3,83 3,21 
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Ɋɟɡɭɥɶɬɚɬɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥɚ 

3,83, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɭ ɧɢɤɟɥɶ-ɠɟɥɟɡɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 3,21 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɭɟɦɚɹ ɧɚɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɣ ɥɟɠɢɬ 

ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ ɪɭɞɧɢɱɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ, ɹɜɥɹɟɬɫɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɢ ɢɦɟɟɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɨ 

ɬɟɯɧɢɱɟɫɤɢɦ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɚ ɡɧɚɱɢɬ 

ɡɚɦɟɬɧɨ ɨɬɥɢɱɚɸɳɢɦɫɹ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɤɚɱɟɫɬɜɚ, ɜ ɤɨɬɨɪɨɦ ɡɚɢɧɬɟɪɟɫɨɜɚɧɵ 

ɩɨɤɭɩɚɬɟɥɢ. 

4.1.3. FAST-ɚɧɚɥɢɡ 

 FAST-ɚɧɚɥɢɡ ɜɵɫɬɭɩɚɟɬ ɤɚɤ ɫɢɧɨɧɢɦ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɝɨ 

ɚɧɚɥɢɡɚ. ɋɭɬɶ ɷɬɨɝɨ ɦɟɬɨɞɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɫɨɡɞɚɧɢɟɦ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ, ɜɵɩɨɥɧɹɸɳɟɝɨ ɡɚɞɚɧɧɵɟ 

ɮɭɧɤɰɢɢ, ɫɨɫɬɨɹɬ ɢɡ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ, ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɧɟɨɩɪɚɜɞɚɧɧɵɯ, ɢɡɥɢɲɧɢɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ 

ɜɨɡɧɢɤɚɸɬ ɢɡ-ɡɚ ɜɜɟɞɟɧɢɹ ɧɟɧɭɠɧɵɯ ɮɭɧɤɰɢɣ, ɧɟ ɢɦɟɸɳɢɯ ɩɪɹɦɨɝɨ ɨɬɧɨɲɟɧɢɹ 

ɤ ɧɚɡɧɚɱɟɧɢɸ ɨɛɴɟɤɬɚ, ɢɥɢ ɫɜɹɡɚɧɵ ɫ ɧɟɫɨɜɟɪɲɟɧɫɬɜɨɦ ɤɨɧɫɬɪɭɤɰɢɢ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɦɟɬɨɞɨɜ ɨɪɝɚɧɢɡɚɰɢɢ 

ɬɪɭɞɚ ɢ ɬ.ɞ. 

 ɉɪɨɜɟɞɟɧɢɟ FAST-ɚɧɚɥɢɡɚ ɩɪɟɞɩɨɥɚɝɚɟɬ ɲɟɫɬɶ ɫɬɚɞɢɣ: 

1. ȼɵɛɨɪ ɨɛɴɟɤɬɚ FAST-ɚɧɚɥɢɡɚ; 

2. Ɉɩɢɫɚɧɢɟ ɝɥɚɜɧɨɣ, ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ 

ɨɛɴɟɤɬɨɦ; 

3. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɢɦɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ ɨɛɴɟɤɬɨɦ; 

4. Ⱥɧɚɥɢɡ ɫɬɨɢɦɨɫɬɢ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ; 

5. ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ ɨɛɴɟɤɬɚ ɢ ɟɟ ɚɧɚɥɢɡ; 

6. Ɉɩɬɢɦɢɡɚɰɢɹ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ. 

ɋɬɚɞɢɹ 1. ȼɵɛɨɪ ɨɛɴɟɤɬɚ FAST-ɚɧɚɥɢɡɚ. 

 ȼ ɪɚɦɤɚɯ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ FAST-ɚɧɚɥɢɡɚ 

ɜɵɫɬɭɩɚɟɬ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ ɪɭɞɧɢɱɧɨɝɨ 

ɷɥɟɤɬɪɨɜɨɡɚ.  
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 ɋɬɚɞɢɹ 2. Ɉɩɢɫɚɧɢɟ ɝɥɚɜɧɨɣ, ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɮɭɧɤɰɢɣ, 

ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ. 

Ɍɚɛɥɢɰɚ 9 – Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɞɟɬɚɥɢ (ɭɡɥɚ, 

ɩɪɨɰɟɫɫɚ) 

Ʉɨɥɢɱɟɫɬ

ɜɨ 

ɞɟɬɚɥɟɣ 

ɧɚ ɭɡɟɥ 

ȼɵɩɨɥɧɹɟɦɚɹ 

ɮɭɧɤɰɢɹ 

Ɋɚɧɝ ɮɭɧɤɰɢɢ 

Ƚɥɚɜɧɚ

ɹ 

Ɉɫɧɨɜɧɚ

ɹ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɚ

ɹ 

Ⱥɤɤɭɦɭɥɹɬɨɪ  1 Ɉɛɟɫɩɟɱɢɜɚɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɟɣ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɦɚɲɢɧɭ 

 

 

ɏ 

  

Ɍɪɚɧɡɢɫɬɨɪ  1 Ɉɫɭɳɟɫɬɜɥɹɟɬ 

ɩɨɞɤɥɸɱɟɧɢɟ/ɨɬɤɥ

ɸɱɟɧɢɟ 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪ

ɧɨɝɨ ɦɨɞɭɥɹ ɨɬ 

ɚɤɤɭɦɭɥɹɬɨɪɚ 

 

ɏ 

 

ɋɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪ

ɧɵɣ ɦɨɞɭɥɶ  

1 Ⱦɨɛɚɜɥɹɟɬ 

ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ 

ɪɚɛɨɬɵ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɦɚɲɢɧɵ ɷɧɟɪɝɢɸ 

ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɏ 

 

 

 

 

Ⱦɚɬɱɢɤ 

ɧɚɩɪɹɠɟɧɢɹ 

1 ɉɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɞɨɛɚɜɥɟɧɢɹ 

ɷɧɟɪɝɢɢ ɢɡ 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪ

ɧɨɝɨ ɦɨɞɭɥɹ 

   

ɏ 
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ɋɬɚɞɢɹ 3. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɧɚɱɢɦɨɫɬɢ ɜɵɩɨɥɧɹɟɦɵɯ ɮɭɧɤɰɢɣ ɨɛɴɟɤɬɨɦ. 

Ɍɚɛɥɢɰɚ 10 – Ɇɚɬɪɢɰɚ ɫɦɟɠɧɨɫɬɢ  
 Ɏɭɧɤɰɢɹ 1 Ɏɭɧɤɰɢɹ 2 Ɏɭɧɤɰɢɹ 3 Ɏɭɧɤɰɢɹ 

4 

Ɏɭɧɤɰɢɹ 1 = > = > 

Ɏɭɧɤɰɢɹ 2 < = < > 

Ɏɭɧɤɰɢɹ 3 = > = > 

Ɏɭɧɤɰɢɹ 4 < < < = 

Ɍɚɛɥɢɰɚ 11 – Ɇɚɬɪɢɰɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɮɭɧɤɰɢɣ  
 Ɏɭɧɤɰɢɹ 

1 

Ɏɭɧɤɰɢɹ 

2 

Ɏɭɧɤɰɢɹ 

3 

Ɏɭɧɤɰɢɹ 

4 

ɂɌɈȽɈ 

Ɏɭɧɤɰɢɹ 1 1 1,5 1 1,5 5 

Ɏɭɧɤɰɢɹ 2 0,5 1 0,5 1,5 3,5 

Ɏɭɧɤɰɢɹ 3 1 1,5 1 1,5 5 

Ɏɭɧɤɰɢɹ 4 0,5 0,5 0,5 1 2,5 

16   

ɋɬɚɞɢɹ 4. Ⱥɧɚɥɢɡ ɫɬɨɢɦɨɫɬɢ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. 

Ɍɚɛɥɢɰɚ 12 – Ɉɩɪɟɞɟɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɮɭɧɤɰɢɣ, ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨ-ɜɚɧɢɟ 

ɞɟɬɚɥɢ (ɭɡɥɚ, 

ɩɪɨɰɟɫɫɚ) 

Ʉɨɥɢ-

ɱɟɫɬɜɨ 

ɞɟɬɚɥɟɣ 

ɧɚ ɭɡɟɥ 

ȼɵɩɨɥɧɹɟɦɚɹ  

ɮɭɧɤɰɢɹ 

ɇɨɪ-

ɦɚ 
ɪɚɫ-

ɯɨɞɚ, 
ɤɝ 

Ɍɪɭɞɨ-

ɟɦɤɨɫɬɶ 

ɞɟɬɚɥɢ, 

ɧɨɪɦɨ-

ɱ 

ɋɬɨɢ-

ɦɨɫɬɶ 

ɦɚɬɟ-

ɪɢɚɥɚ, 

ɪɭɛ. 

Ɂɚɪɚ-

ɛɨɬɧɚɹ 

ɩɥɚɬɚ, 

ɪɭɛ. 

ɋɟɛɟɫɬɨɢ-

ɦɨɫɬɶ, 

ɪɭɛ. 

Ⱥɤɤɭɦɭɥɹɬɨɪ  1 Ɉɛɟɫɩɟɱɢɜɚɟɬ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɟɣ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ 

ɦɚɲɢɧɭ 

- 1,4 17000 5000 22000 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 12. 
Ɍɪɚɧɡɢɫɬɨɪ  1 Ɉɫɭɳɟɫɬɜɥɹɟɬ 

ɩɨɞɤɥɸɱɟɧɢɟ/ɨɬɤɥɸɱɟɧɢɟ 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ 

ɦɨɞɭɥɹ ɨɬ ɚɤɤɭɦɭɥɹɬɨɪɚ 

- 0,9 600 320 920 

ɋɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɵɣ 

ɦɨɞɭɥɶ  

1 Ⱦɨɛɚɜɥɹɟɬ ɧɟɨɛɯɨɞɢɦɭɸ 

ɞɥɹ ɪɚɛɨɬɵ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɚɲɢɧɵ 

ɷɧɟɪɝɢɸ ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

- 1,1 10000 4000 14000 

Ⱦɚɬɱɢɤ ɧɚɩɪɹɠɟɧɢɹ 1 ɉɨɡɜɨɥɹɟɬ ɭɡɧɚɬɶ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɞɨɛɚɜɥɟɧɢɹ ɷɧɟɪɝɢɢ ɢɡ 

ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ 

ɦɨɞɭɥɹ 

- 0,5 280 140 420 

 

ɋɭɦɦɚɪɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ : 37340 ɪɭɛ. 
ɋɬɚɞɢɹ 5. ɉɨɫɬɪɨɟɧɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɨɣ ɞɢɚɝɪɚɦɦɵ ɨɛɴɟɤɬɚ ɢ 

ɟɟ ɚɧɚɥɢɡ. 

 

Ɋɢɫɭɧɨɤ 30 – Ɏɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ 

 ɉɨɫɬɪɨɟɧɧɚɹ ɮɭɧɤɰɢɨɧɚɥɶɧɨ-ɫɬɨɢɦɨɫɬɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ 

ɞɢɫɩɪɨɩɨɪɰɢɢ ɦɟɠɞɭ ɜɚɠɧɨɫɬɶɸ (ɩɨɥɟɡɧɨɫɬɶɸ) ɮɭɧɤɰɢɣ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɧɢɯ. 

Ⱥɧɚɥɢɡ ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɲɟ ɎɋȾ ɩɨɤɚɡɵɜɚɟɬ ɹɜɧɨɟ ɧɚɥɢɱɢɟ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ 
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ɮɭɧɤɰɢɹɦ 1,2,4. ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɛɨɬɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɞɚɧɧɵɯ 

ɞɢɫɩɪɨɩɨɪɰɢɣ. 

ɋɬɚɞɢɹ 6. Ɉɩɬɢɦɢɡɚɰɢɹ ɮɭɧɤɰɢɣ ɜɵɩɨɥɧɹɟɦɵɯ ɨɛɴɟɤɬɨɦ. 

 ɋɩɢɫɨɤ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɫɧɢɠɟɧɢɹ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɨɥɟɡɧɨɝɨ ɷɮɮɟɤɬɚ:  

 ɩɪɢɦɟɧɟɧɢɟ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɯ ɪɟɲɟɧɢɣ; 

 ɨɩɬɢɦɢɡɚɰɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ; 

 ɨɩɬɢɦɢɡɚɰɢɹ ɩɚɪɚɦɟɬɪɨɜ ɧɚɞɟɠɧɨɫɬɢ; 

 ɩɨɜɵɲɟɧɢɟ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɢ; 

 ɩɪɢɦɟɧɟɧɢɟ ɧɨɜɵɯ ɬɟɯɩɪɨɰɟɫɫɨɜ, ɡɚɝɨɬɨɜɨɤ, ɦɚɬɟɪɢɚɥɨɜ ɢ ɬ.ɞ. 

4.1.4. Ⱦɢɚɝɪɚɦɦɚ ɂɫɢɤɚɜɚ 

Ⱦɢɚɝɪɚɦɦɚ ɩɪɢɱɢɧɵ-ɫɥɟɞɫɬɜɢɹ ɂɫɢɤɚɜɵ – ɷɬɨ ɝɪɚɮɢɱɟɫɤɢɣ ɦɟɬɨɞ ɚɧɚɥɢɡɚ 

ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɯ ɫɜɹɡɟɣ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɫɪɟɞɫɬɜɨ 

ɞɥɹ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɢɱɢɧ ɩɪɨɛɥɟɦɵ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 

ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ. 

ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 31. 

 

Ɋɢɫɭɧɨɤ 31 – ɉɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɚɹ ɞɢɚɝɪɚɦɦɚ 
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4.1.5. SWOT- ɚɧɚɥɢɡ 

SWOT – ɚɧɚɥɢɡ ɩɪɨɜɨɞɹɬ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɢɫɫɥɟɞɨɜɚɬɶ ɜɧɟɲɧɸɸ ɢ 

ɜɧɭɬɪɟɧɧɸɸ ɫɪɟɞɵ ɩɪɨɟɤɬɚ. 

ɉɪɨɜɟɞɟɧɢɟ ɚɧɚɥɢɡɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ: 

- Ɉɩɢɫɚɧɢɟ ɫɢɥɶɧɵɯ (Strengths) ɢ ɫɥɚɛɵɯ (Weaknesses) ɫɬɨɪɨɧ 

ɩɪɨɟɤɬɚ, ɜɵɹɜɥɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ (Opportunities) ɢ ɭɝɪɨɡ (Threats), ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɩɨɹɜɢɬɶɫɹ ɜɨ ɜɧɟɲɧɟɣ ɫɪɟɞɟ ɩɪɨɟɤɬɚ; 

- ȼɵɹɜɥɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɢɹ ɜɧɟɲɧɢɦ ɭɫɥɨɜɢɹɦ ɫɪɟɞɵ ɫɢɥɶɧɵɯ ɢ 

ɫɥɚɛɵɯ ɫɬɨɪɨɧ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɩɪɨɟɤɬɚ; 

- ɋɨɫɬɚɜɥɟɧɢɟ ɢɬɨɝɨɜɨɣ ɦɚɬɪɢɰɵ SWOT-ɚɧɚɥɢɡɚ. 

SWOT-ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɦ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɧɚɢɹ ɧɚ ɥɢɬɢɣ-

ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ.  

Ɋɟɡɭɥɶɬɚɬɵ SWOT-ɚɧɚɥɢɡɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

Ɍɚɛɥɢɰɚ 13 – Ɇɚɬɪɢɰɚ SWOT 

 

ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ (S) 

ɋ1. ȼɵɫɨɤɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ; 
ɋ2. ɉɪɨɫɬɨɬɚ ɢ ɭɞɨɛɫɬɜɨ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
ɋ3. Ȼɟɡɨɩɚɫɧɨɫɬɶ; 
ɋ4. Ɉɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ. 

ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ (W) 

ɋɥ1. Ɋɟɡɭɥɶɬɚɬɵ ɬɪɟɛɭɸɬ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ; 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ; 
ɋɥ2. Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɬɨɬɢɩɚ 
ɪɚɡɪɚɛɨɬɤɢ ; 
ɋɥ3. ȼɵɫɨɤɚɹ ɰɟɧɚ 
ɤɨɦɩɨɧɟɧɬɨɜ. 

ȼɨɡɦɨɠɧɨɫɬɢ (O) 
ȼ1. Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ 
ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ; 

 ȼ2.ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɢɧɧɨɜɚɰɢɨɧɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɇɂ Ɍɉɍ;        
ȼ3. ɉɨɹɜɥɟɧɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɩɪɨɫɚ ɧɚ 
ɧɨɜɵɣ ɩɪɨɞɭɤɬ 

ȼ1ȼ3ɋ1ɋ2ɋ3C4.ȼɵɫɨɤɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɩɪɨɫɬɨɬɚ ɢ ɭɞɨɛɫɬɜɨ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɢ 
ɧɟɜɵɫɨɤɢɟ ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɛɭɞɭɬ 
ɫɨɩɭɬɫɬɜɨɜɚɬɶ ɞɚɥɶɧɟɣɲɟɦɭ 
ɪɚɡɜɢɬɢɸ ɬɟɯɧɨɥɨɝɢɢ ɢ 
ɩɨɹɜɥɟɧɢɸ ɧɚ ɧɟɝɨ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɩɪɨɫɚ. 
 

ȼ1ȼ3ɋɥ1 ɋɥ2 ɋɥ3.Ɍɚɤ ɤɚɤ 
ɪɟɡɭɥɶɬɚɬɵ ɬɪɟɛɭɸɬ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 
ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɢ ɨɬɫɭɬɫɬɜɭɟɬ 
ɩɪɨɬɨɬɢɩ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɢ 
ɜɵɫɨɤɨɣ ɰɟɧɟ ɟɝɨ 
ɤɨɦɩɨɧɟɧɬɨɜ, ɪɚɡɪɚɛɨɬɤɚ 
ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɪɟɫɧɨɣ ɜ 
ɧɚɭɱɧɨɣ ɫɪɟɞɟ; 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 13. 
ɍɝɪɨɡɵ (T) 

ɍ1. Ɉɬɫɭɬɫɬɜɢɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɩɪɨɫɚ 
ɧɚ ɧɨɜɵɣ ɩɪɨɞɭɤɬ; 
ɍ2. ȼɨɡɧɢɤɧɨɜɟɧɢɟ 
ɤɨɧɤɭɪɟɧɬɨɜ; 
 

ɍ1ɋ1ɋ2ɋ4. ȼɵɫɨɤɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɩɪɨɫɬɨɬɚ ɢ ɭɞɨɛɫɬɜɨ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɧɟɜɵɫɨɤɢɟ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɞɨɥɠɧɵ ɩɨɜɵɫɢɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɩɪɨɫ. 
ɍ2ɋ1ɋ4. ȼɵɫɨɤɢɟ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɯ 
ɦɚɫɫɨɝɚɛɚɪɢɬɧɵɣ ɩɨɤɚɡɚɬɟɥɹɯ 
ɩɨɫɩɨɫɨɛɫɬɜɭɸɬ ɨɩɟɪɟɠɟɧɢɸ 
ɤɨɧɤɭɪɟɧɬɨɜ. 
 

ɍ2ɋɥ1ɋɥ2ɋɥ3.ɜɫɥɟɞɫɬɜɢɟ 
ɜɫɟɯ ɫɥɨɠɧɨɫɬɟɣ, ɦɨɝɭɬ 
ɜɨɡɧɢɤɧɭɬɶ ɫɥɨɠɧɨɫɬɢ ɫ 
ɪɟɚɥɢɡɚɰɢɟɣ ɩɪɨɟɤɬɚ ɢ 
ɜɨɡɦɨɠɧɵɦ ɨɩɟɪɟɠɟɧɢɟɦ 
ɤɨɧɤɭɪɟɧɬɨɜ.  
 

 

 

Ɍɚɛɥɢɰɚ 14 – ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɦɚɬɪɢɰɚ ɩɪɨɟɤɬɚ «ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ – 

ɜɨɡɦɨɠɧɨɫɬɢ» 

 

ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ 

ȼɨ
ɡɦ

ɨɠ
ɧɨ

ɫɬ
ɢ 

 

ɋ1 ɋ2 ɋ3 C4 

ȼ1 + + + + 

ȼ2 0 0 + 0 

ȼ3 + + + + 

 

Ɍɚɛɥɢɰɚ 15 – ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɦɚɬɪɢɰɚ ɩɪɨɟɤɬɚ «ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ – ɭɝɪɨɡɵ» 

  ɋɢɥɶɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ 

ɍ
ɝɪ

ɨɡ
ɵ   ɋ1 ɋ2 ɋ3 C4 

ɍ1 + + 0 + 

ɍ2 + - - + 

 

Ɍɚɛɥɢɰɚ 16 – ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɦɚɬɪɢɰɚ ɩɪɨɟɤɬɚ «ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ – 

ɜɨɡɦɨɠɧɨɫɬɢ» 

 

ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ 

ȼɨ
ɡɦ

ɨɠ
ɧɨ

ɫɬ
ɢ 

 

ɋɥ1 ɋɥ2 ɋɥ3 

ȼ1 + + + 

ȼ2 0 0 - 

ȼ3 + + + 
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Ɍɚɛɥɢɰɚ 17 – ɂɧɬɟɪɚɤɬɢɜɧɚɹ ɦɚɬɪɢɰɚ ɩɪɨɟɤɬɚ «ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ – ɭɝɪɨɡɵ» 

  ɋɥɚɛɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ 

ɍ
ɝɪ

ɨɡ
ɵ   ɋɥ1 ɋɥ2 ɋɥ3 

ɍ1 0 0 - 

ɍ2 + + + 

 

ɉɪɢɦɟɧɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ 

ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɩɪɟɜɨɫɯɨɞɹɬ ɧɟɞɨɫɬɚɬɤɢ, 

ɤ ɬɨɦɭ ɠɟ ɢɦɟɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ ɭɥɭɱɲɟɧɢɸ ɩɪɨɟɤɬɚ. 
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4.2. ɂɧɢɰɢɚɰɢɹ ɩɪɨɟɤɬɚ 

Ƚɪɭɩɩɚ ɩɪɨɰɟɫɫɨɜ ɢɧɢɰɢɚɰɢɢ ɫɨɫɬɨɢɬ ɢɡ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɟ 

ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɜɨɝɨ ɩɪɨɟɤɬɚ ɢɥɢ ɧɨɜɨɣ ɮɚɡɵ ɫɭɳɟɫɬɜɭɸɳɟɝɨ. 

ȼ ɪɚɦɤɚɯ ɩɪɨɰɟɫɫɨɜ ɢɧɢɰɢɚɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡɧɚɱɚɥɶɧɵɟ ɰɟɥɢ ɢ ɫɨɞɟɪɠɚɧɢɟ 

ɢ ɮɢɤɫɢɪɭɸɬɫɹ ɢɡɧɚɱɚɥɶɧɵɟ ɮɢɧɚɧɫɨɜɵɟ ɪɟɫɭɪɫɵ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɢ 

ɜɧɟɲɧɢɟ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ 

ɢ ɜɥɢɹɬɶ ɧɚ ɨɛɳɢɣ ɪɟɡɭɥɶɬɚɬ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ. Ⱦɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ 

ɡɚɤɪɟɩɥɹɟɬɫɹ ɜ ɍɫɬɚɜɟ ɩɪɨɟɤɬɚ. 

ɍɫɬɚɜ ɩɪɨɟɤɬɚ ɞɨɤɭɦɟɧɬɢɪɭɟɬ ɛɢɡɧɟɫ-ɩɨɬɪɟɛɧɨɫɬɢ, ɬɟɤɭɳɟɟ ɩɨɧɢɦɚɧɢɟ 

ɩɨɬɪɟɛɧɨɫɬɟɣ ɡɚɤɚɡɱɢɤɚ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɧɨɜɵɣ ɩɪɨɞɭɤɬ, ɭɫɥɭɝɭ ɢɥɢ ɪɟɡɭɥɶɬɚɬ, 

ɤɨɬɨɪɵɣ ɩɥɚɧɢɪɭɟɬɫɹ ɫɨɡɞɚɬɶ. 

1. ɐɟɥɢ ɢ ɪɟɡɭɥɶɬɚɬ ɩɪɨɟɤɬɚ. ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɢɜɟɞɟɧɚ ɢɧɮɨɪɦɚɰɢɹ ɨ 

ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧɚɯ ɩɪɨɟɤɬɚ, ɢɟɪɚɪɯɢɢ ɰɟɥɟɣ ɩɪɨɟɤɬɚ ɢ ɤɪɢɬɟɪɢɹɯ 

ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɟɣ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɵ 

18 ɢ 19). 

Ɍɚɛɥɢɰɚ 18 – Ɂɚɢɧɬɟɪɟɫɨɜɚɧɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ 

Ɂɚɢɧɬɟɪɟɫɨɜɚɧɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ Ɉɠɢɞɚɧɢɹ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɯ ɫɬɨɪɨɧ 

Ƚɨɪɧɨɞɨɛɵɜɚɸɳɢɟ ɜɵɪɚɛɨɬɤɢ ɢ ɲɚɯɬɵ ɉɨɥɭɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ 

ɩɟɪɫɨɧɚɥɚ ɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ  

Ɂɚɜɨɞɵ ɩɪɨɢɡɜɨɞɹɳɢɟ ɪɭɞɧɢɱɧɵɟ 

ɷɥɟɤɬɪɨɜɨɡɵ 

ɉɨɥɭɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ  ɭɝɥɹ 

 

Ɍɚɛɥɢɰɚ 19 – ɐɟɥɢ ɢ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɚ 

ɐɟɥɢ ɩɪɨɟɤɬɚ: Ɋɚɡɪɚɛɨɬɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ 

ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɷɮɮɟɤɬɢɜɧɟɟ, ɷɤɨɧɨɦɢɱɧɟɟ ɢ ɜɵɝɨɞɧɟɟ 

ɤɨɧɤɭɪɟɧɬɨɜ 

Ɉɠɢɞɚɟɦɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɟɤɬɚ: ɉɨɥɭɱɟɧɢɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ 

ɪɭɞɧɢɱɧɨɝɨ ɷɥɟɤɬɪɨɜɨɡɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɷɮɮɟɤɬɢɜɧɟɟ, ɷɤɨɧɨɦɢɱɧɟɟ ɢ ɜɵɝɨɞɧɟɟ 

ɤɨɧɤɭɪɟɧɬɨɜ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 19 

Ʉɪɢɬɟɪɢɢ ɩɪɢёɦɤɢ ɪɟɡɭɥɶɬɚɬɚ ɩɪɨɟɤɬɚ: Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ, ɟɟ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, 

ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

 

 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɟɡɭɥɶɬɚɬɭ ɩɪɨɟɤɬɚ: 

Ɍɪɟɛɨɜɚɧɢɟ: 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ 

Ȼɟɡɨɩɚɫɧɨɫɬɶ 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ 

 

2. Ɉɪɝɚɧɢɡɚɰɢɨɧɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɚ. ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ 

ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: ɤɬɨ ɛɭɞɟɬ ɜɯɨɞɢɬɶ ɜ ɪɚɛɨɱɭɸ ɝɪɭɩɩɭ ɞɚɧɧɨɝɨ 

ɩɪɨɟɤɬɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɨɥɢ ɤɚɠɞɨɝɨ ɢɡ ɭɱɚɫɬɧɢɤɨɜ ɢ ɢɯ ɬɪɭɞɨɡɚɬɪɚɬɵ ɜ 

ɩɪɨɟɤɬɟ. ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 20). 

Ɍɚɛɥɢɰɚ 20 – Ɋɚɛɨɱɚɹ ɝɪɭɩɩɚ ɩɪɨɟɤɬɚ 

№ 

ɩ/ɩ 

ɎɂɈ, ɨɫɧɨɜɧɨɟ 

ɦɟɫɬɨ ɪɚɛɨɬɵ, 

ɞɨɥɠɧɨɫɬɶ 

Ɋɨɥɶ ɜ 

ɩɪɨɟɤɬɟ  

Ɏɭɧɤɰɢɢ  Ɍɪɭɞɨɡɚɬɪɚɬɵ, 

ɱɚɫ. 

1 Ʉɥɚɞɢɟɜ ɋ.ɇ., 

Ɍɉɍ, ɞɨɰɟɧɬ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

ɩɪɨɟɤɬɚ 

Ɉɬɜɟɱɚɟɬ ɡɚ ɪɟɚɥɢɡɚɰɢɸ 

ɩɪɨɟɤɬɚ ɜ ɩɪɟɞɟɥɚɯ ɡɚɞɚɧɧɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɪɟɫɭɪɫɚɦ, 

ɤɨɨɪɞɢɧɢɪɭɟɬ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɭɱɚɫɬɧɢɤɨɜ ɩɪɨɟɤɬɚ 

660 

2 ɋɩɢɰɵɧɚ Ʌ.ɘ. 

Ɍɉɍ, ɞɨɰɟɧɬ 

ɗɤɫɩɟɪɬ 

ɩɪɨɟɤɬɚ 

Ɉɬɜɟɱɚɟɬ ɡɚ ɪɟɚɥɢɡɚɰɢɸ 

ɪɚɡɞɟɥɚ «Ɏɢɧɚɧɫɨɜɵɣ 

ɦɟɧɟɞɠɦɟɧɬ» ɜ ɩɪɨɟɤɬɟ 

330 

3 Ɏɟɯ Ⱥ.ɂ. 

Ɍɉɍ, ɫɬɚɪɲɢɣ 

ɩɪɟɩɨɞɚɜɚɬɟɥɶ 

ɗɤɫɩɟɪɬ 

ɩɪɨɟɤɬɚ 

Ɉɬɜɟɱɚɟɬ ɡɚ ɪɟɚɥɢɡɚɰɢɸ 

ɪɚɡɞɟɥɚ «ɋɨɰɢɚɥɶɧɚɹ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» ɜ ɩɪɨɟɤɬɟ 

330 

4 Ʉɨɩɧɨɜ Ⱥ.Ɉ. 

Ɍɉɍ, ɫɬɭɞɟɧɬ 

ɂɫɩɨɥɧɢɬɟɥɶ 

ɩɨ ɩɪɨɟɤɬɭ 

ɋɩɟɰɢɚɥɢɫɬ, ɜɵɩɨɥɧɹɸɳɢɣ 

ɨɬɞɟɥɶɧɵɟ ɪɚɛɨɬɵ ɩɨ ɩɪɨɟɤɬɭ 

3060 

ɂɌɈȽɈ: 4380 
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3. Ɉɝɪɚɧɢɱɟɧɢɹ ɢ ɞɨɩɭɳɟɧɢɹ ɩɪɨɟɤɬɚ.  
 Ɉɝɪɚɧɢɱɟɧɢɹ ɩɪɨɟɤɬɚ – ɷɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɥɭɠɢɬɶ 

ɨɝɪɚɧɢɱɟɧɢɟɦ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɭɱɚɫɬɧɢɤɨɜ ɤɨɦɚɧɞɵ ɩɪɨɟɤɬɚ, ɚ ɬɚɤ ɠɟ 

«ɝɪɚɧɢɰɵ ɩɪɨɟɤɬɚ» - ɩɚɪɚɦɟɬɪɵ ɩɪɨɟɤɬɚ ɢɥɢ ɟɝɨ ɩɪɨɞɭɤɬɚ, ɤɨɬɨɪɵɟ ɧɟ ɛɭɞɭ 

ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ɍɚɛɥɢɰɚ 21 – Ɉɝɪɚɧɢɱɟɧɢɹ ɩɪɨɟɤɬɚ 
Ɏɚɤɬɨɪ Ɉɝɪɚɧɢɱɟɧɢɹ/ ɞɨɩɭɳɟɧɢɹ 

Ȼɸɞɠɟɬ ɩɪɨɟɤɬɚ ɇɟ ɦɟɧɟɟ 300 000 ɪɭɛ. 

ɂɫɬɨɱɧɢɤ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ Ɍɟɧɞɟɪ 

ɋɪɨɤɢ ɩɪɨɟɤɬɚ 1.09.2019-1.06.2020 

Ⱦɚɬɚ ɭɬɜɟɪɠɞɟɧɢɹ ɩɥɚɧɚ ɭɩɪɚɜɥɟɧɢɹ 

ɩɪɨɟɤɬɨɦ 

10.01.2019 

Ⱦɚɬɚ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɟɤɬɚ 25.05.2020 

ɉɪɨɱɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɢ ɞɨɩɭɳɟɧɢɹ - 

 

4.3. ɉɥɚɧɢɪɨɜɚɧɢɟ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ 

4.3.1. Ʉɨɧɬɪɨɥɶɧɵɟ ɫɨɛɵɬɢɹ ɩɪɨɟɤɬɚ 

ɉɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɬɢɦɚɥɶɧɨ ɩɥɚɧɢɪɨɜɚɬɶ ɫɪɨɤɢ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. ȼ ɬɚɛɥɢɰɟ 22 ɨɩɪɟɞɟɥɟɧɵ ɤɥɸɱɟɜɵɟ ɫɨɛɵɬɢɹ ɩɪɨɟɤɬɚ, ɢɯ 

ɞɚɬɵ ɢ ɪɟɡɭɥɶɬɚɬɵ. 

Ɍɚɛɥɢɰɚ 22 – Ʉɨɧɬɪɨɥɶɧɵɟ ɫɨɛɵɬɢɹ ɩɪɨɟɤɬɚ 

№ 

ɩ/ɩ 
Ʉɨɧɬɪɨɥɶɧɨɟ ɫɨɛɵɬɢɟ Ⱦɚɬɚ 

Ɋɟɡɭɥɶɬɚɬ 

(ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ ɞɨɤɭɦɟɧɬ) 

1 Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 10.01.2020 Ȼɥɚɧɤ ɡɚɞɚɧɢɹ 

2 ȼɵɛɨɪ ɧɚɩɪɚɜɥɟɧɢɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 15.01.2020 Ɉɬɱɟɬ 

3 Ɋɚɡɪɚɛɨɬɤɚ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ 31.01.2020 Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ 

4 Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 03.02.2020 Ɉɬɱɟɬ  

5 
ɉɪɚɤɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ 

ɪɚɡɪɚɛɨɬɤɢ 
15.02.2020 Ƚɪɚɮɢɤɢ, ɪɚɫɱɟɬɵ 

6 Ɉɛɨɛɳɟɧɢɟ ɢ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 30.04.2020 
Ɉɬɱёɬ ɨ ɪɟɡɭɥɶɬɚɬɚɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 22 
7 Ɉɮɨɪɦɥɟɧɢɟ ɪɚɫɱɟɬɧɨ- 

ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 

20.05.2020 Ɋɚɫɱёɬɧɨ-ɩɨɹɫɧɢɬɟɥɶɧɚɹ 

ɡɚɩɢɫɤɚ 

4.3.2. ɉɥɚɧɢɪɨɜɚɧɢɟ ɇɂɊ 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨɥɧɵɣ ɩɟɪɟɱɟɧɶ ɩɪɨɜɨɞɢɦɵɯ ɪɚɛɨɬ, 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɢɫɩɨɥɧɢɬɟɥɢ ɢ ɨɩɬɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 23, ɝɞɟ ɢɫɩɨɥɧɢɬɟɥɢ: Ɋ – ɪɭɤɨɜɨɞɢɬɟɥɶ, ɂ – ɢɧɠɟɧɟɪ 

(ɞɢɩɥɨɦɧɢɤ). 

 Ɍɚɛɥɢɰɚ 23 – Ʉɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ ɩɪɨɟɤɬɚ 

 
№ 

 
ɇɚɡɜɚɧɢɟ 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, 
ɞɧɢ 

Ⱦɚɬɚ ɧɚɱɚɥɚ 
ɪɚɛɨɬ 

Ⱦɚɬɚ 
ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬ 

ɂɫɩɨɥɧ
ɢ ɬɟɥɢ 

1 
ɋɨɫɬɚɜɥɟɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɞɚɧɢɹ 
5 10.01.2020 14.01.2020 Ɋ 

2 ɉɨɞɛɨɪ ɢ ɢɡɭɱɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ 
ɩɨ ɬɟɦɟ 

10 15.01.2020 25.01.2020  ɂ 

3 
Ɉɩɢɫɚɧɢɟ ɨɛɴɟɤɬɚ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

5 26.01.2020 30.01.2020 ɂ 

4 Ɋɚɡɪɚɛɨɬɤɚ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ 

3 31.01.2020 02.02.2020 Ɋ 

5 ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

7 03.02.2020 09.02.2020 Ɋ 

6 ɉɨɢɫɤ ɫɯɟɦɧɵɯ ɪɟɲɟɧɢɣ ɢ 
ɪɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢɫɬɨɱɧɢɤɚ 
ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ 
ɚɤɤɭɦɭɥɹɬɨɪɚɯ 

20 10.02.2020 29.02.2020 ɂ, Ɋ 

 
7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɩɪɢɜɨɞɚ, 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚ ɷɥɟɤɬɪɨɜɨɡɟ 

 
15 

 
01.03.2020 

 
15.03.2020 

 
ɂ 

 
8 Ɋɚɫɱɟɬ ɢ ɜɵɛɨɪ ɷɥɟɦɟɧɬɨɜ 

ɫɯɟɦɵ ɢɫɬɨɱɧɢɤɚ ɩɢɬɧɚɢɹ 

 
15 

 
16.03.2020 

 
30.03.2020 

 
ɂ 

 
9 ɋɨɡɞɚɧɢɟ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 

ɦɨɞɟɥɢ ɞɜɢɝɚɬɟɥɹ ɷɥɟɤɬɪɨɜɨɡɚ 

 
20 

 
31.04.2020 

 
19.04.2020 

 
ɂ, Ɋ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 23 

 

10 Ɉɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ 

 

5 

 

20.04.2020 

 

24.04.2020 

 

Ɋ 

 
11 

Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ  ɢɫɫɥɟɞɭɟɦɨɣ 

ɬɟɯɧɨɥɨɝɢɢ 

 
10 

 
25.04.2020 

 
04.05.2020 

 
ɂ 

12 
Ɋɚɫɫɦɨɬɪɟɧɢɟ ɜɨɩɪɨɫɨɜ 
ɫɨɰɢɚɥɶɧɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ 

8 05.05.20 12.05.2020 ɂ 

13 
Ɉɮɨɪɦɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 

ɡɚɩɢɫɤɢ 
12 13.05.2020 25.05.2020 ɂ 

Ⱦɥɹ ɢɥɥɸɫɬɪɚɰɢɢ ɤɚɥɟɧɞɚɪɧɨɝɨ ɩɥɚɧɚ ɩɨɫɬɪɨɢɦ ɞɢɚɝɪɚɦɦɭ Ƚɚɧɬɚ, 

ɬɚɛɥɢɰɚ 24 – ɤɚɥɟɧɞɚɪɧɵɣ ɩɥɚɧ-ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɫ ɪɚɡɛɢɜɤɨɣ ɩɨ 

ɦɟɫɹɰɚɦ ɢ ɞɟɤɚɞɚɦ,   ɝɞɟ    – ɪɭɤɨɜɨɞɢɬɟɥɶ,    – ɢɧɠɟɧɟɪ (ɞɢɩɥɨɦɧɢɤ). 

ɉɨ ɞɢɚɝɪɚɦɦɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɜ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹɯ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɟɤɬɚ ɪɚɜɧɹɟɬɫɹ 28 ɞɧɟɣ, ɚ ɢɧɠɟɧɟɪɚ 107 ɞɧɟɣ. 
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Ɍɚɛɥɢɰɚ 24 – Ⱦɢɚɝɪɚɦɦɚ Ƚɚɧɬɚ 

№ 

Ʉɨɥ
-ɜɨ 
ɞɧɟ
ɣ 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 

ɹɧɜɚɪɶ ɮɟɜɪɚɥɶ ɦɚɪɬ ɚɩɪɟɥɶ ɦɚɣ 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

1 5                   

2 10                      

3 5                 

4 3                 

5 7                 

6 

 

3                 

17                

7 15                

8 15                

9 
5                 

15                

1

0 
5 

                

1

1 
10 

                

1

2 
8 

                

1

3 
12 

                

 

4.4. Ȼɸɞɠɟɬ ɧɚɭɱɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɚɹ ɪɚɛɨɬɚ ɛɵɥɚ ɜɵɩɨɥɧɟɧɚ ɛɟɡ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɷɬɨɦɭ ɜ ɪɚɫɱɟɬɟ 

ɛɸɞɠɟɬɚ ɇɂɊ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ: 

• ɡɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ;  

• ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɬɟɦɵ; 

• ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ; 

• ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ; 
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• ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

4.4.1. Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (ɤɨɦɩɟɧɫɚɰɢɹ ɬɪɭɞɨɡɚɬɪɚɬ). 
ȼ ɷɬɨɦ ɪɚɡɞɟɥɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ. ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ:  

1. ɫɥɨɠɧɨɫɬɢ ɪɚɛɨɬɵ; 

2. ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɨɤɥɚɞɨɜ ɢ ɬɚɪɢɮɧɵɯ ɫɬɚɜɨɤ. 

ɋɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɢ 

ɨɫɧɨɜɧɭɸ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɵ ɪɚɛɨɬɧɢɤɨɜ, ɜɤɥɸɱɚɹ ɩɪɟɦɢɢ, ɞɨɩɥɚɬɵ ɢ ɬ.ɞ., 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɵɩɨɥɧɹɸɳɢɯ ɇɂɊ: 

ɡɩ ɨɫɧ ɞɨɩɋ Ɂ Ɂ   

ɝɞɟ Ɂɨɫɧ – ɨɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ; Ɂɞɨɩ – ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ (12÷20 % ɨɬ Ɂɨɫɧ). 

Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ (Ɂɨɫɧ) ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɢɫɩɨɥɧɢɬɟɥɹ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɦɟɪɚ ɪɚɫɱɟɬ 

ɡɚɪɩɥɚɬɵ ɢɧɠɟɧɟɪɚ): 

ɨɫɧ ɞɧ ɪɚɛɁ Ɂ Ɍ   

969,8 107 103768,6 ɪɭɛɨɫɧ ɞɧ ɪɚɛɁ Ɂ Ɍ      

ɝɞɟ Ɍɪɚɛ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ 

ɪɚɛɨɬɧɢɤɨɦ, ɪɚɛ. ɞɧ. (ɢɡ ɬɚɛɥɢɰɵ 9); Ɂɞɧ – ɫɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 

ɪɚɛɨɬɧɢɤɚ, ɪɭɛ. 

ɋɪɟɞɧɟɞɧɟɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ, ɪɭɛ.: 
 

ɦ
ɞɧ

ɞ

Ɂ ɆɁ
ȿ


  

22100 10,4
969,8

237

ɦ
ɞɧ

ɞ

Ɂ ɆɁ
ȿ
 

    

ɝɞɟ Ɂɦ – ɦɟɫɹɱɧɵɣ ɞɨɥɠɧɨɫɬɧɨɣ ɨɤɥɚɞ ɪɚɛɨɬɧɢɤɚ, ɪɭɛ.: 
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ɦ ɬɫ pɁ Ɂ k   

17000 1,3 22100ɦ ɬɫ pɁ Ɂ k      

ɝɞɟ ɬɫɁ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɩɨ ɬɚɪɢɮɧɨɣ ɫɬɚɜɤɟ, ɪɭɛ.; kɪ – ɪɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ, ɪɚɜɧɵɣ 1,3 (ɞɥɹ ɝɨɪɨɞɚ Ɍɨɦɫɤɚ); 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 ɧɚɭɱɧɨ- ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ, ɪɚɛ. ɞɧ. (ɬɚɛɥ. 25). 

Ɍɚɛɥɢɰɚ 25 – Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

Ɋɚɫɱɟɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 26. 

Ɍɚɛɥɢɰɚ 26 – Ɋɚɫɱёɬ ɨɫɧɨɜɧɨɣ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

ɂɫɩɨɥɧɢɬɟɥɢ 
Зɬɫ, 
ɪɭɛ 

kɪ 
Зɦ, 

ɪɭɛ 

Зɞɧ, 
ɪɭɛ. 

Ɍɪ, 

ɪɚɛ. 
ɞɧ. 

Зɨɫɧ, 

ɪɭɛ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 35 000 1,3 45 500 1 996,6 28 55 904,8 

ɂɧɠɟɧɟɪ 

(ɞɢɩɥɨɦɧɢɤ) 
17 000 1,3 22 100 969,8 107 103768,6 

ɂɬɨɝɨ: 159673,4 

4.4.2. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ. 

Ⱦɚɧɧɚɹ ɫɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɫɭɦɦɭ ɜɵɩɥɚɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨ ɬɪɭɞɟ, ɬɚɤɢɯ ɤɚɤ: ɨɩɥɚɬɚ ɨɬɩɭɫɤɨɜ, ɜɵɩɥɚɬɚ 

ɜɨɡɧɚɝɪɚɠɞɟɧɢɹ ɡɚ ɜɵɫɥɭɝɭ ɥɟɬ, ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

ɬɪɭɞɚ ɢ ɬ.ɩ.  

 

ɉɨɤɚɡɚɬɟɥɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ Ɋɭɤɨɜɨɞɢɬɟɥɶ ɂɧɠɟɧɟɪ 

(ɞɢɩɥɨɦɧɢɤ) 
Ʉɚɥɟɧɞɚɪɧɨɟ ɱɢɫɥɨ ɞɧɟɣ 365 365 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɛɨɱɢɯ ɞɧɟɣ: 
 ɜɵɯɨɞɧɵɟ ɞɧɢ ɢ ɩɪɚɡɞɧɢɱɧɵɟ ɞɧɢ 

66 66 

ɉɨɬɟɪɢ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ: 
 ɨɬɩɭɫɤ ɢ ɧɟɜɵɯɨɞɵ ɩɨ ɛɨɥɟɡɧɢ 

62 62 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 237 237 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɞɨɩ ɨɫɧ ɞɨɩɁ Ɂ k   

Ⱦɥɹ ɪɭɤɨɜɨɞɢɬɟɥɹ: 55904,8 0,15 8385,7 ɪɭɛɞɨɩ ɨɫɧ ɞɨɩɁ Ɂ k      

Ⱦɥɹ ɢɧɠɟɧɟɪɚ (ɞɢɩɥɨɦɧɢɤɚ): 103673,4 0,15 15551 ɪɭɛɞɨɩ ɨɫɧ ɞɨɩɁ Ɂ k      

ɝɞɟ kɞɨɩ– ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣɡɚɪɚɛɨɬɧɨɣ  ɩɥɚɬɵ (ɧɚ

 ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,10÷0,15). 

ȼ ɬɚɛɥɢɰɟ 27 ɩɪɢɜɟɞɟɧɚ ɮɨɪɦɚ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 

ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

Ɍɚɛɥɢɰɚ 27 – Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢɫɩɨɥɧɢɬɟɥɟɣ ɇɌɂ 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ Ɋɭɤɨɜɨɞɢɬɟɥɶ ɂɧɠɟɧɟɪ 
(ɞɢɩɥɨɦɧɢɤ) 

Ɉɫɧɨɜɧɚɹ ɡɚɪɩɥɚɬɚ, ɪɭɛ. 55 904,8 103768,6 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɡɚɪɩɥɚɬɚ, ɪɭɛ. 8385,7 15551 

Ɂɚɪɩɥɚɬɚ, ɪɭɛ. 64290,5 119319,6 

ɂɬɨɝɨ ɩɨ ɫɬɚɬɶɟ ɋзɩ,ɪɭɛ 183 610,1 

4.4.3. Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ. 
ɋɬɚɬɶɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ. ȼɟɥɢɱɢɧɚ 

ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɵ:  
( )ɜɧɟɛ ɜɧɟɛ ɨɫɧ ɞɨɩɋ k Ɂ Ɂ   

ɝɞɟ kɜɧɟɛ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɱɢɫɥɟɧɢɣ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

(ɩɟɧɫɢɨɧɧɵɣ ɮɨɧɞ, ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɮɨɧɞ 

ɫɨɰɢɚɥɶɧɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ.) 

 -Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 28. 
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Ɍɚɛɥɢɰɚ 28 – Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

ɂɫɩɨɥɧɢɬɟɥɶ 
Ɉɫɧɨɜɧɚɹ ɡɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ, ɪɭɛ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ 

ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ, ɪɭɛ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  55 904,8 8385,7 

ɂɧɠɟɧɟɪ (ɞɢɩɥɨɦɧɢɤ) 103768,6 15551 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɨɬɱɢɫɥɟɧɢɣ ɜɨ 
ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 

0,271 

Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ 
ɮɨɧɞɵ 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 17443 

ɂɧɠɟɧɟɪ (ɞɢɩɥɨɦɧɢɤ) 32336 

ɂɬɨɝɨ ɩɨ ɫɬɚɬɶɟ ɋɜɧɟɛ 49779 

 

4.4.4. ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ. 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɩɪɟɣɫɤɭɪɚɧɬɚɦ ɢɥɢ ɞɨɝɨɜɨɪɧɵɦ ɰɟɧɚɦ. ȼ ɷɬɭ 

ɠɟ ɫɬɚɬɶɸ ɜɤɥɸɱɚɸɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɨɮɨɪɦɥɟɧɢɟ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɋɟɡɭɥɶɬɚɬɵ ɩɨ 

ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 29. 

Ɍɚɛɥɢɰɚ 29 – ɋɵɪɶɟ, ɦɚɬɟɪɢɚɥɵ, ɤɨɦɩɥɟɤɬɭɸɳɢɟ ɢɡɞɟɥɢɹ ɢ ɩɨɤɭɩɧɵɟ 

ɦɚɬɟɪɢɚɥɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɪɭɛ. 

Ʉɚɧɰɟɥɹɪɫɤɢɟ ɬɨɜɚɪɵ 700 

 

700 ɪɭɛɩɪɋ   

4.4.5. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ. 

Ɂɚɬɪɚɬɵ ɨɪɝɚɧɢɡɚɰɢɢ: ɩɟɱɚɬɶ ɢ ɤɨɩɢɢ ɦɚɬɟɪɢɚɥɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɨɩɥɚɬɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɩɥɚɬɚ ɭɫɥɭɝ ɫɜɹɡɢ ɢ ɢɧɬɟɪɧɟɬɚ ɢ ɬɞ., -  ɧɟ ɩɨɩɚɜɲɢɟ ɜ 

ɩɪɟɞɵɞɭɳɢɟ ɫɬɚɬɶɢ ɪɚɫɯɨɞɨɜ, ɹɜɥɹɸɬɫɹ ɧɚɤɥɚɞɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. ɂɯ ɪɚɡɦɟɪ 
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ɨɩɪɟɞɟɥɹɟɬ ɫ ɩɨɦɨɳɶɸ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɵ (kɧɪ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ 

ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɢɧɹɬ 15%): 
( )ɧɚɤɥ ɧɚɤɥ ɨɫɧ ɞɨɩɋ k Ɂ Ɂ   

Ⱦɥɹ ɪɭɤɨɜɨɞɢɬɟɥɹ: . ( ) 0,15(64290,5) 9643,6 ɪɭɛɧɚɤɥ ɪɭɤɨɜɨɞɢɬɥɹ ɧɚɤɥ ɨɫɧ ɞɨɩɋ k Ɂ Ɂ     

Ⱦɥɹ ɢɧɠɟɧɟɪɚ (ɞɢɩɥɨɦɧɢɤɚ): 

. ( ) 0,15(119319,6) 17897,9 ɪɭɛɧɚɤɥ ɢɧɠ ɧɚɤɥ ɨɫɧ ɞɨɩɋ k Ɂ Ɂ     

ɂɬɨɝɨ:  . . 9643,6 17897,9 27541,5 ɪɭɛɧɚɤɥ ɧɚɤɥ ɪɭɤɨɜɨɞɢɬɟɥɹ ɧɚɤɥ ɢɧɠɟɧɟɪɚɋ ɋ ɋ      

4.4.6. Ⱥɦɨɪɬɢɡɚɰɢɹ 

Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɞɥɹ ɩɨɥɧɨɝɨ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɨɪɦɚɦ ɚɦɨɪɬɢɡɚɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɜ 

ɩɨɪɹɞɤɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ, ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ:  

 

Ʉɨɦɩɶɸɬɟɪ - 40000 ɪɭɛɥɟɣ. 
1ɢɫ

ɚɦ ɨɛɨɪ
ɫɥȽ

Tɂ ɋ
T T

    

ɝɞɟ Ɍɢɫ. - ɜɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ – 60 ɞɧɟɣ; 

Ɍɝ -  ɤɨɥɢɱɟɫɬɜɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɝɨɞ – 365 ɞɧɟɣ; 

ɋɨɛɨɪ.  - ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ – 40000 ɪɭɛɥɟɣ;  

Ɍɫɥ. - ɫɪɨɤ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ – 3 ɝɨɞɚ.  

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ: 

87 1
40000 3178

365 3
ɚɦɂ     ɪɭɛɥɟɣ. 

4.4.7. ɉɨɥɧɚɹ ɫɦɟɬɚ ɡɚɬɪɚɬ 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɨ ɨɬɞɟɥɶɧɵɦ ɫɬɚɬɶɹɦ ɡɚɬɪɚɬ 

ɫɨɫɬɚɜɥɹɟɬɫɹ ɤɚɥɶɤɭɥɹɰɢɹ ɩɥɚɧɨɜɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɇɌɂ. ɉɨɥɧɚɹ ɫɦɟɬɚ 
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ɡɚɬɪɚɬ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 30 

Ɍɚɛɥɢɰɚ 30 – ɉɨɥɧɚɹ ɫɦɟɬɚ ɡɚɬɪɚɬ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɫɬɚɬɶɢ Ɂɚɬɪɚɬɵ, ɪɭɛ. 

1. Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 183 610,1 

2. Ɉɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ 49 779 

3. ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 700 

4. ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 27 541,5 

5. Ⱥɦɨɪɬɢɡɚɰɢɹ 3178 

Ȼɸɞɠɟɬ ɩɪɨɟɤɬɚ 264 808,6 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɪɚɛɨɬɵ ɩɪɨɜɟɞɟɧɨ ɬɟɯɧɢɤɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ: 

- ɫɨɫɬɚɜɥɟɧɚ ɫɬɪɭɤɬɭɪɚ ɪɚɛɨɬɵ ɢ ɧɚ ɟɟ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ 

ɫɥɨɠɧɨɫɬɢ ɇɂɊ, ɚ ɬɚɤɠɟ ɟɟ ɛɸɞɠɟɬ; 

- ɪɚɫɫɱɢɬɚɧ ɛɸɞɠɟɬ ɡɚɬɪɚɬ ɇɂɊ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɢɥ 264808,6 ɪɭɛ. 

4.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɪɟɫɭɪɫɧɨɣ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɋɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ – ɷɬɨ ɢɧɬɟɝɪɚɥɶɧɵɣ ɤɪɢɬɟɪɢɣ ɪɟɫɭɪɫɨ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

pi i i
I a b   

ɝɞɟ: pi
I  - ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

i
a  - ɜɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɟɤɬɚ; 

i
b  - ɛɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɪɨɟɤɬɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɷɤɫɩɟɪɬɧɵɦ ɩɭɬɟɦ ɩɨ       

ɜɵɛɪɚɧɧɨɣ ɲɤɚɥɟ ɨɰɟɧɢɜɚɧɢɹ.  
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Ɍɚɛɥɢɰɚ 31 – Ɋɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɶ 

Ʉɪɢɬɟɪɢɢ ȼɟɫɨɜɨɣ ɤɨɷɮɮɢɰɢɟɧɬ Ȼɚɥɶɧɚɹ ɨɰɟɧɤɚ 

ɪɚɡɪɚɛɨɬɤɢ 

1. ɍɞɨɛɫɬɜɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ 0,2 5 

2. ɇɚɞɟɠɧɨɫɬɶ 0,2 4 

3. Ȼɟɡɨɩɚɫɧɨɫɬɶ 0,15 4 

4. ɉɪɟɞɩɨɥɚɝɚɟɦɵɣ ɫɪɨɤ 

ɷɤɫɩɥɭɚɬɚɰɢɢ 

0,2 4 

5. ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɧɨɫɬɶ 0,25 5 

ɂɬɨɝɨ: 1 22 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ 

ɩɪɨɟɤɬɚ ɪɚɜɟɧ: 

0,2 5 0,2 4 0,15 4 0,2 4 0,25 5 4,45
pi

I             

ȼ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɨɟɤɬɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɢɥɢ ɨɰɟɧɤɭ (4,45 ɢɡ 5), ɱɬɨ ɝɨɜɨɪɢɬ 

ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ.  

Ɉɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɪɟɲɟɧɢɹ - 

ɤɪɚɣɧɟ ɫɥɨɠɧɚɹ ɡɚɞɚɱɚ, ɩɨɬɨɦɭ ɱɬɨ, ɩɨɬɪɟɛɢɬɟɥɶ ɧɟ ɢɦɟɟɬ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɚɧɚɥɨɝɨɜ ɩɪɢɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɨɞɨɛɧɨɝɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɪɚɡɞɟɥɚ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ 

ɜɵɩɨɥɧɟɧɵ: 

ɋ ɩɨɦɨɳɶɸ ɤɚɪɬɵ ɫɟɝɦɟɧɬɢɪɨɜɚɧɢɹ ɛɵɥɚ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ 

ɩɟɪɫɩɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɧɚ ɥɢɬɢɣ-ɢɨɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɞɥɹ ɪɭɞɧɢɱɧɵɯ ɷɥɟɤɬɪɨɜɨɡɨɜ; 

Ⱥɧɚɥɢɡɚ ɤɨɧɤɭɪɟɧɬɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨɤɚɡɚɥ ɩɪɚɜɢɥɶɧɨɫɬɶ 

ɜɵɛɨɪɚ ɬɢɩɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɥɹ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; 

Ɉɰɟɧɢɜ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɩɪɨɟɤɬ, ɫ ɩɨɦɨɳɶɸ SWOT- ɚɧɚɥɢɡɚ ɛɵɥ 

ɫɞɟɥɚɧ ɜɵɜɨɞ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ; 
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Ɋɚɡɪɚɛɨɬɚɧɚ ɫɬɪɭɤɬɭɪɚ ɩɪɨɟɤɬɧɨɣ ɪɚɛɨɬɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɛɵɥɢ 

ɨɩɪɟɞɟɥɟɧɵ ɥɢɰɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɪɭɤɨɜɨɞɢɬɟɥɶ ɢ 

ɢɧɠɟɧɟɪ. Ɉɩɪɟɞɟɥɟɧɚ ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɪɚɛɨɬɵ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɞɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ ɜ ɤɚɥɟɧɞɚɪɧɵɯ ɞɧɹɯ ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɨɟɤɬɚ 

ɪɚɜɧɹɟɬɫɹ 28 ɞɧɟɣ, ɚ ɢɧɠɟɧɟɪɚ 107 ɞɧɟɣ. ɋɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɚɹ 

ɫɨɫɬɚɜɢɥɚ 264808 ɪɭɛɥɟɣ, ɫɤɥɚɞɵɜɚɸɳɚɹɫɹ ɢɡ ɪɚɫɯɨɞɨɜ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɪɚɛɨɬɧɢɤɨɜ (183610 ɪɭɛ.), ɨɬɱɢɫɥɟɧɢɹ ɜɨ ɜɧɟɛɸɞɠɟɬɧɵɟ ɮɨɧɞɵ (49779 ɪɭɛ.), 

ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (700 ɪɭɛ.), ɚɦɨɪɬɢɡɚɰɢɸ (3178 ɪɭɛ.) ɢ ɧɚɤɥɚɞɧɵɟ 

ɪɚɫɯɨɞɵ (27541 ɪɭɛ.). 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɪɚɜɟɧ 4,45 ɩɨ 5 – 

ɛɚɥɶɧɨɣ ɲɤɚɥɟ. Ɍɚɤɨɣ ɪɟɡɭɥɶɬɚɬ ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɛɭɞɟɬ 

ɷɮɮɟɤɬɢɜɧɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɩɪɨɟɤɬ ɨɬɜɟɱɚɟɬ ɧɟɨɛɯɨɞɢɦɵɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɜ ɨɛɥɚɫɬɢ ɪɟɫɭɪɫɨɷɮɮɟɤɬɢɜɧɨɫɬɢ. əɜɥɹɟɬɫɹ 

ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɦ ɢ ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ ɫ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ.  
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5. ɋɈɐɂȺɅɖɇȺə ɈɌȼȿɌɋȼȿɇɇɈɋɌɖ 

ɐɟɥɶ ɪɚɡɪɚɛɨɬɤɢ ɪɚɡɞɟɥɚ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» – ɩɪɢɧɹɬɢɟ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɢɬ ɢɫɤɥɸɱɢɬɶ ɧɟɫɱɚɫɬɧɵɟ 

ɫɥɭɱɚɢ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɨɛɟɫɩɟɱɢɬɶ ɦɚɤ-

ɫɢɦɚɥɶɧɨɟ ɫɧɢɠɟɧɢɟ ɜɪɟɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɛɟɡɨɩɚɫ-

ɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɤ ɬɨɦɭ ɠɟ ɩɨɡɜɨɥɢɬɶ ɷɤɨɧɨɦɧɨ ɪɚɫɯɨɞɨɜɚɬɶ 

ɪɟɫɭɪɫɵ. 

ɂɡɭɱɟɧɢɟ ɷɬɢɯ ɜɨɩɪɨɫɨɜ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɦɟɠ-

ɞɭɧɚɪɨɞɧɵɦ ɫɬɚɧɞɚɪɬɨɦ ICCSR-26000:2011 «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 

ɨɪɝɚɧɢɡɚɰɢɢ» ɤ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɚɰɢɣ ɜ ɨɛɥɚɫɬɢ ɫɨɰɢɚɥɶɧɨɣ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɩɨ ɬɟɦ ɪɚɡɞɟɥɚɦ ɟɝɨ ɦɨɞɭɥɟɣ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɢɧɢɦɚɸɬɫɹ 

ɭɤɚɡɚɧɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɨɝɨ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɢ ɩɪɚɜɨɜɨɝɨ 

ɯɚɪɚɤɬɟɪɚ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɭɞɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢɧɠɟɧɟɪɚ 

(ɞɢɩɥɨɦɧɢɤɚ). Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɧɚɯɨɞɢɬɫɹ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 139 8-ɝɨ ɤɨɪɩɭɫɚ ɇɂ 

Ɍɉɍ. ɉɥɨɳɚɞɶ ɩɨɦɟɳɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 30 ɦ2
 , ɢɦɟɟɬ 2 ɪɚɛɨɱɢɯ ɦɟɫɬɚ, ɨɞɧɨ 

ɨɤɧɨ, ɨɞɧɭ ɞɜɟɪɶ. Ɋɚɡɪɚɛɨɬɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 

ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ.   

ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɢɧɠɟɧɟɪ (ɞɢɩɥɨɦɧɢɤ) ɩɨɞɜɟɪɝɚɟɬɫɹ ɰɟɥɨɦɭ ɪɹɞɭ 

ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɟɝɨ ɡɞɨɪɨɜɶɟ. ɋɨɜɨɤɭɩɧɨɫɬɶ ɜɫɟɯ 

ɮɚɤɬɨɪɨɜ, ɜɥɢɹɸɳɢɯ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɧɚɡɵɜɚɟɬɫɹ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ. 

5.1. ɉɪɚɜɨɜɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɜɨɩɪɨɫɵ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɚɜɨɜɵɟ ɧɨɪɦɵ ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɢɡɥɨɠɟɧɵ ɜ ɞɨɤɭɦɟɧɬɟ 

«Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». ɋɨɝɥɚɫɧɨ ɞɚɧɧɨɦɭ ɞɨɤɭɦɟɧɬɭ, 

ɜɢɞɵ ɫɩɟɰɢɚɥɶɧɵɯ ɧɨɪɦ ɬɪɭɞɨɜɨɝɨ ɩɪɚɜɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɟɞɭɸɳɟɟ: 

 ɇɨɪɦɵ-ɥɶɝɨɬɵ, ɩɪɟɞɨɫɬɚɜɥɹɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝɚɪɚɧɬɢɢ ɬɪɭɞɨɜɵɯ ɩɪɚɜ; 
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 ɇɨɪɦɵ-ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, ɩɨɞɫɬɪɚɢɜɚɸɬ ɨɛɳɢɟ ɧɨɪɦɵ ɤ ɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ 

ɬɪɭɞɚ; 

 ɇɨɪɦɵ-ɢɡɴɹɬɢɹ, ɨɝɪɚɧɢɱɢɜɚɸɬ ɨɛɳɢɟ ɩɪɚɜɚ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞɨɜɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɵɟ ɤ ɭɫɥɨɜɢɹɦ 

ɜɵɩɨɥɧɟɧɢɹ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɨɝɨ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, 

ɞɢɮɮɟɪɟɧɰɢɪɭɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ: ɬɹɠɟɫɬɶ ɢ ɜɪɟɞɧɨɫɬɶ 

ɬɪɭɞɚ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɩɪɨɱɢɟ ɨɫɨɛɟɧɧɨɫɬɢ ɬɪɭɞɚ. 

ɋɨɝɥɚɫɧɨ «ȽɈɋɌ 12.2.032-78. Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ 

ɫɢɞɹ. Ɉɛɳɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ» [14], ɦɟɫɬɨ ɞɥɹ ɪɚɛɨɬɵ ɡɚ ɉɄ ɢ 

ɜɡɚɢɦɨɪɚɫɩɨɥɨɠɟɧɢɟ ɜɫɟɯ ɟɝɨ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɚɧɬɪɨɩɨɦɟɬɪɢɱɟɫɤɢɦ, ɮɢɡɢɱɟɫɤɢɦ ɢ ɩɫɢɯɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɉɪɢ 

ɤɨɦɩɨɧɨɜɤɢ ɪɚɛɨɱɟɣ ɡɨɧɵ ɢɧɠɟɧɟɪɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɬɭ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ 680-760 ɦɦ, 

ɜɵɫɨɬɭ ɩɨɜɟɪɯɧɨɫɬɢ ɫ ɤɥɚɜɢɚɬɭɪɨɣ ɩɪɢɦɟɪɧɨ 650 ɦɦ; 

 ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɫ ɉɄ, ɩɪɢ ɪɚɛɨɬɟ, ɜɵɡɵɜɚɸɳɟɣ ɡɧɚɱɢɬɟɥɶɧɨɟ 

ɭɦɫɬɜɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɡɨɥɢɪɨɜɚɬɶ ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɨɬ 

ɞɪɭɝɢɯ ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɨɦɟɳɟɧɢɢ; 

 ɤɨɧɫɬɪɭɤɰɢɹ ɪɚɛɨɱɟɝɨ ɫɬɨɥɚ ɞɨɥɠɧɚ ɩɨɡɜɨɥɹɬɶ ɨɫɭɳɟɫɬɜɢɬɶ 

ɨɩɬɢɦɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɩɪɟɞɦɟɬɨɜ ɬɪɭɞɚ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɤ ɪɚɛɨɱɟɦɭ ɩɪɨɰɟɫɫɭ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɛɨɱɟɟ ɦɟɫɬɨ ɢɧɠɟɧɟɪɚ (ɞɢɩɥɨɦɧɢɤɚ) ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɩɪɢɜɟɞɟɧɧɵɦ ɜɵɲɟ ɫɬɚɧɞɚɪɬɚɦ.  
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5.2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

Ⱦɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ȽɈɋɌ 

12.0.003-2015 «Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ. 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ» [15]. ɉɟɪɟɱɟɧɶ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɯɚɪɚɤɬɟɪɧɵɯ 

ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɪɟɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 32.  

Ɍɚɛɥɢɰɚ 32 - ȼɨɡɦɨɠɧɵɟ ɨɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɮɚɤɬɨɪɵ  
 

Ɏɚɤɬɨɪɵ 

(ȽɈɋɌ 12.0.003-2015)  

ɗɬɚɩɵ ɪɚɛɨɬ  

ɇɨɪɦɚɬɢɜɧɵɟ 

ɞɨɤɭɦɟɧɬɵ 
Ɋɚ

ɡɪ
ɚɛ

ɨ
ɬɤ

ɚ  
ɂ

ɡɝ
ɨɬ

ɨɜ
ɥɟ

ɧɢ
ɟ 

ɗɤ
ɫɩ

ɥɭ
ɚ

ɬɚ
ɰɢ

ɹ  
1. Ɇɢɤɪɨɤɥɢɦɚɬ - + + Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɡɚɩɵɥɟɧɧɨɫɬɢ 

ɪɭɞɧɢɱɧɨɣ ɚɬɦɨɫɮɟɪɵ ɩɪɨɩɢɫɚɧɵ ɜ 
ȽɈɋɌ Ɋ 55175-2012 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɜɢɛɪɚɰɢɹ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɋɇ 2.2.4/2.1.8.566-96 

ɢ ȽɈɋɌ 12.1.012-9. 

 

Ɂɜɭɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɧɨɪɦɢɪɭɟɬɫɹ 
ɫɚɧɢɬɚɪɧɵɦɢ ɧɨɪɦɚɦɢ ɋɇ 
2.2.4/2.1.8.562-96 ɢ ȽɈɋɌ 12.1.003-83. 

 

ɋɉ 52.13330.2016, ȽɈɋɌ Ɋ 55733-2013 

ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ 
ɨɫɜɟɳɟɧɢɟ. 

ɉɍɗ, ɭɬɜɟɪɠɞɟɧɧɵɣ ɦɢɧɢɫɬɪɨɦ 
ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ ɨɬ 08.07.2002, 
№204, Ƚɥɚɜɚ 1.7. 
  

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ȽɈɋɌ 12.1.004-91, 

ȽɈɋɌ 12.1.010-76 

 

2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ 
ɜɢɛɪɚɰɢɹ ɢ ɲɭɦ 

+ + + 

3. ɇɟɞɨɫɬɚɬɨɱɧɚɹ 
ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɟɣ 
ɡɨɧɵ 

 

+ + + 

4. ɉɨɜɵɲɟɧɧɨɟ ɡɧɚɱɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɜ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ , 
ɡɚɦɵɤɚɧɢɟ ɤɨɬɨɪɨɣ 
ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɱɟɪɟɡ 
ɬɟɥɨ ɱɟɥɨɜɟɤɚ 

+ + + 

 

ɇɢɠɟ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɮɚɤɬɨɪɨɜ, ɪɚɫɫɦɨɬɪɢɦ  ɢɯ 

ɩɨɞɪɨɛɧɨ. 
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5.2.1. Ɇɢɤɪɨɤɥɢɦɚɬ 

ȼɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɡɞɨɪɨɜɨɝɨ ɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɝɨ ɬɪɭɞɚ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɱɢɫɬɨɬɵ ɜɨɡɞɭɯɚ ɢ ɧɨɪɦɚɥɶɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 

ɭɫɥɨɜɢɣ ɜ ɩɨɦɟɳɟɧɢɢ, ɭɫɬɪɚɧɟɧɢɟ ɬɚɤɢɯ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ ɤɚɤ ɩɵɥɶ, ɝɚɡɵ, 

ɩɚɪ, ɢɡɛɵɬɨɱɧɨɟ ɬɟɩɥɨ ɢ ɜɥɚɝɚ.  

ȼɨɡɞɭɯ ɪɚɛɨɱɟɣ ɡɨɧɵ (ɦɢɤɪɨɤɥɢɦɚɬ) ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ 

ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ ɩɨɦɟɳɟɧɢɢ, 

ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɬɟɩɥɨɜɨɝɨ ɨɛɥɭɱɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɨɬ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɗɬɢ ɩɚɪɚɦɟɬɪɵ ɜ ɤɨɦɩɥɟɤɫɟ ɢ ɩɨ 

ɨɬɞɟɥɶɧɨɫɬɢ ɜɥɢɹɸɬ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɜ ȽɈɋɌ 

12.1.005-88 ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ [16].  

Ɉɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 33. 

Ɍɚɛɥɢɰɚ 33 - Ɉɩɬɢɦɚɥɶɧɵɟ ɢ ɞɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ 

ɉɟɪɢɨɞ ɝɨɞɚ 

Ʉɚ
ɬɟ

ɝɨ
ɪɢ

ɹ 
ɪɚ

ɛɨ
ɬ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ, 
ɨɋ 

 

Ɍɟɦɩɟɪɚɬɭɪɚ 

ɩɨɜɟɪɯɧɨɫɬɟɣ, 

t
ɨɋ 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ 

ɜɥɚɠɧɨɫɬɶ 

ɜɨɡɞɭɯɚ, φ% 

ɋɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ 

ɜɨɡɞɭɯɚ, ɦ/ɫ 

Ⱦɢɚɩɚɡɨɧ 

ɧɢɠɟ 

ɨɩɬɢɦɚɥɶɧ

ɵɯ 

ɜɟɥɢɱɢɧ 

t
ɨ

ɨɩɬ 

Ⱦɢɚɩɚɡɨɧ 

ɜɵɲɟ 

ɨɩɬɢɦɚɥɶɧ

ɵɯ ɜɟɥɢɱɢɧ 

t
ɨ

ɨɩɬ 

ȿɫɥɢ tɨ
< 

t
ɨ

ɨɩɬ 

ȿɫɥɢ 

t
ɨ
> 

t
ɨ

ɨɩɬ 

 

ɏɨɥɨɞɧɵɣ Iɛ 19,0 - 20,9 23,1 - 24,0 18,0 - 25,0 15 – 75 0,1 0,2 

Ɍɟɩɥɵɣ Iɛ 20,0 - 21,9 24,1 - 28,0 19,0 - 29,0 15 - 75 0,1 0,3 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɦɢɤɪɨɤɥɢɦɚɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ: ɨɬɨɩɥɟɧɢɟ, 

ɜɟɧɬɢɥɹɰɢɹ ɢ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɞɭɯɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ. ȼ 
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ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɥɚɛɨɪɚɬɨɪɢɢ ɫɨɛɥɸɞɚɸɬɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 

ɧɨɪɦɵ ɦɢɤɪɨɤɥɢɦɚɬɚ. 

5.2.2. ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɜɢɛɪɚɰɢɹ ɢ ɲɭɦ 

ȼɢɛɪɚɰɢɢ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɩɪɢɧɹɬɨ ɪɚɡɞɟɥɹɬɶ ɧɚ 

ɥɨɤɚɥɶɧɭɸ ɢ ɨɛɳɭɸ. Ʌɨɤɚɥɶɧɚɹ ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɨɧɤɪɟɬɧɵɣ 

ɨɪɝɚɧ ɪɚɛɨɬɧɢɤɚ, ɨɛɳɚɹ – ɧɚ ɜɟɫɶ ɨɪɝɚɧɢɡɦ. Ʌɨɤɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ, ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɛɨɬɧɢɤɚ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɜɢɬɢɸ ɭ ɪɚɛɨɬɧɢɤɚ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɧɚɩɪɢɦɟɪ, ɛɨɥɟɡɧɟɣ ɫɭɫɬɚɜɨɜ ɪɭɤ. Ɉɛɳɚɹ ɜɢɛɪɚɰɢɹ, ɩɪɢ 

ɞɥɢɬɟɥɶɧɨɦ ɜɨɡɞɟɣɫɬɜɢɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɜɢɬɢɸ ɫɟɪɞɟɱɧɨ-ɫɨɫɭɞɢɫɬɵɯ 

ɡɚɛɨɥɟɜɚɧɢɣ, ɡɚɛɨɥɟɜɚɧɢɣ ɧɟɪɜɧɨɣ ɫɢɫɬɟɦɵ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɜɢɛɪɚɰɢɢ - ɷɬɨ ɭɪɨɜɟɧɶ ɮɚɤɬɨɪɚ, 

ɤɨɬɨɪɵɣ ɩɪɢ ɟɠɟɞɧɟɜɧɨɣ (ɤɪɨɦɟ ɜɵɯɨɞɧɵɯ ɞɧɟɣ) ɪɚɛɨɬɟ, ɧɨ ɧɟ ɛɨɥɟɟ 40 

ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɪɚɛɨɱɟɝɨ ɫɬɚɠɚ, ɧɟ ɞɨɥɠɟɧ ɜɵɡɵɜɚɬɶ 

ɡɚɛɨɥɟɜɚɧɢɣ ɢɥɢ ɨɬɤɥɨɧɟɧɢɣ ɜ ɫɨɫɬɨɹɧɢɢ ɡɞɨɪɨɜɶɹ, ɨɛɧɚɪɭɠɢɜɚɟɦɵɯ 

ɫɨɜɪɟɦɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɢɥɢ ɜ ɨɬɞɚɥɟɧɧɵɟ 

ɫɪɨɤɢ ɠɢɡɧɢ ɧɚɫɬɨɹɳɟɝɨ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɨɤɨɥɟɧɢɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɜɢɛɪɚɰɢɢ ɩɨɥɶɡɭɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɵɦɢ ɭɪɨɜɧɹɦɢ 

ɜɢɛɪɨɫɤɨɪɨɫɬɢ ɢ ɜɢɛɪɨɭɫɤɨɪɟɧɢɹ, ɜɵɪɚɠɚɟɦɵɦɢ ɜ ɞɟɰɢɛɟɥɚɯ (ɞȻ): 

8
20log( )

5 10
v

V
L 


,ɞȻ – ɜɢɛɪɨɫɤɨɪɨɫɬɶ, 

6
20log( )

1 10
a

a
L 


,ɞȻ – ɜɢɛɪɨɭɫɤɨɪɟɧɢɟ [17]. 

ɒɭɦ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬɫɹ ɜɧɭɬɪɟɧɧɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɚ ɬɚɤɠɟ 

ɲɭɦɨɦ, ɩɪɨɧɢɤɚɸɳɢɦ ɜ ɩɨɦɟɳɟɧɢɟ ɫɧɚɪɭɠɢ. ɒɭɦ ɨɤɚɡɵɜɚɟɬ ɪɚɡɞɪɚɠɚɸɳɟɟ 

ɞɟɣɫɬɜɢɟ, ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɭɬɨɦɥɟɧɢɹ, ɨɫɥɚɛɥɹɟɬ ɜɧɢɦɚɧɢɟ ɢ ɡɚɦɟɞɥɹɟɬ 

ɩɫɢɯɢɱɟɫɤɢɟ ɪɟɚɤɰɢɢ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɫɢɥɶɧɵɣ ɲɭɦ ɜ ɭɫɥɨɜɢɹɯ 
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ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɨɠɟɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɬɪɚɜɦɚɬɢɡɦɚ, ɬɚɤ ɤɚɤ ɧɚ 

ɟɝɨ ɮɨɧɟ ɧɟ ɫɥɵɲɧɨ ɫɢɝɧɚɥɨɜ ɬɪɚɧɫɩɨɪɬɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼɪɟɞɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ   ɲɭɦɚ ɜɵɪɚɠɟɧɵ ɬɟɦ ɛɨɥɶɲɟ, ɱɟɦ ɫɢɥɶɧɟɟ ɲɭɦ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɟɟ ɟɝɨ ɞɟɣɫɬɜɢɟ. ȼɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɜɢɞɨɜ ɪɚɛɨɬ ɧɚ ɩɨɫɬɨɹɧɧɵɯ 

ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɣ ɭɪɨɜɧɢ ɡɜɭɤɚ ɢ ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɭɪɨɜɧɢ ɡɜɭɤɚ, ɧɟ ɞɨɥɠɧɵ 

ɩɪɟɜɵɲɚɬɶ 80 ɞȻ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɲɭɦɚ ɩɨ ɋɚɧɉɢɇ [2.2.4/2.1.8.562 – 96] ɢ ɜɢɛɪɚɰɢɢ ɩɨ 

ɋɚɧɉɢɇ [2.2.4/2.1.8.566 – 96] ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ [18]: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɩɨ ȽɈɋɌ 

12.4.011 – 89; 

 ɭɫɬɚɧɨɜɤɚ ɡɜɭɤɨɢɡɨɥɢɪɭɸɳɢɯ ɤɚɛɢɧ; 

 ɜɢɛɪɨɢɡɨɥɢɪɭɸɳɢɟ ɦɚɬɟɪɢɚɥɵ ɩɨɞ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɩɪɭɠɢɧɵ, ɪɟɡɢɧɵ ɢ 

ɞɪɭɝɢɟ ɩɪɨɤɥɚɞɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ). 

ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ (ɋɂɁ) ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, 

ɟɫɥɢ ɞɪɭɝɢɦɢ ɫɩɨɫɨɛɚɦɢ ɨɛɟɫɩɟɱɢɬɶ ɞɨɩɭɫɬɢɦɵɣ ɭɪɨɜɟɧɶ ɲɭɦɚ ɧɚ ɪɚɛɨɱɟɦ 

ɦɟɫɬɟ ɧɟ ɭɞɚɟɬɫɹ. ɋɂɁ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɪɨɬɢɜɨɲɭɦɧɵɟ ɛɟɪɭɲɢ, ɧɚɭɲɧɢɤɢ, 

ɲɥɟɦɵ ɢ ɤɚɫɤɢ, ɫɩɟɰɢɚɥɶɧɵɟ ɤɨɫɬɸɦɵ. 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɥɚɛɨɪɚɬɨɪɢɢ, ɢɫɬɨɱɧɢɤ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɢ – 

ɩɟɪɫɨɧɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ, ɨɞɧɚɤɨ ɟɝɨ ɭɪɨɜɟɧɶ ɲɭɦɚ ɢ ɜɢɛɪɚɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 

30-50 ɞȻ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɨɣ 80 ɞȻ.  

5.2.3. Ɉɫɜɟɳɟɧɢɟ 

Ɉɫɜɟɳɟɧɢɟ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ ɜɢɞɚ – ɢɫɤɭɫɫɬɜɟɧɧɨɟ, ɟɫɬɟɫɬɜɟɧɧɨɟ, 

ɫɨɜɦɟɳɟɧɧɨɟ (ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɢ ɟɫɬɟɫɬɜɟɧɧɨɟ ɜɦɟɫɬɟ).  

Ɉɫɧɨɜɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɩɪɢ ɪɚɛɨɬɟ ɫ ɉɄ ɹɜɥɹɟɬɫɹ ɡɪɢɬɟɥɶɧɚɹ ɭɫɬɚɥɨɫɬɶ. 

ɍɬɨɦɥɹɟɦɨɫɬɶ ɡɪɢɬɟɥɶɧɨɝɨ ɚɩɩɚɪɚɬɚ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɤɚɱɟɫɬɜɚ ɢ 
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ɤɨɧɬɪɚɫɬɧɨɫɬɢ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ, ɧɨ ɢ ɨɬ ɨɛɳɟɣ 

ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɩɨɦɟɳɟɧɢɹ.  

ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɩɨɦɟɳɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 

ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɞɧɟɜɧɨɝɨ ɫɜɟɬɚ ɱɟɪɟɡ ɫɜɟɬɨɜɵɟ ɩɪɨɟɦɵ ɜ ɧɚɪɭɠɧɵɯ 

ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɹɯ. Ƚɥɚɜɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 

ɨɫɜɟɳɟɧɢɹ ɹɜɥɹɟɬɫɹ ɟɝɨ ɢɡɦɟɧɱɢɜɨɫɬɶ ɜ ɲɢɪɨɤɢɯ ɞɢɚɩɚɡɨɧɚɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 

ɨɬ ɜɪɟɦɟɧɢ ɞɧɹ ɢ ɝɨɞɚ, ɪɹɞɚ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ. ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ – ɛɨɤɨɜɨɟ, ɨɬ ɨɞɧɨɝɨ ɨɤɧɚ. 

ɂɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ ɰɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɜ 

ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ, ɚ ɬɚɤɠɟ ɜ ɞɧɟɜɧɨɟ ɜɪɟɦɹ, ɩɪɢ ɭɫɥɨɜɢɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ 

ɨɛɟɫɩɟɱɢɬɶ ɧɨɪɦɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ 

ȼ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɢɦɟɧɹɸɬ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɫɜɟɬɢɥɶɧɢɤɢ ɜ 

ɤɨɥɢɱɟɫɬɜɟ 6 ɲɬɭɤ, ɪɚɡɦɟɪ ɤɚɠɞɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 6060 ɫɦ, ɤɨɬɨɪɵɟ 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚɞ ɪɚɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɪɚɜɧɨɦɟɪɧɨ [19].  

Ɉɰɟɧɤɚ ɨɫɜɟɳɟɧɧɨɫɬɢ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɧɨɪɦɚɬɢɜɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɋɉ 52.13330.2016 ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. [20] 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɩɨɦɟɳɟɧɢɢ, ɝɞɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɦɩɶɸɬɟɪ, ɫɥɟɞɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ: ɨɛɳɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 300ɥɤ, ɚ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ – 750 ɥɤ; ɫɯɨɠɢɟ ɬɪɟɛɨɜɚɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɡɪɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɫɪɟɞɧɟɣ ɬɨɱɧɨɫɬɢ 200 ɢ 300ɥɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɥɚɛɨɪɚɬɨɪɢɢ ɩɨɥɧɨɫɬɶɸ ɜɵɩɨɥɧɹɸɬɫɹ ɜɫɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɫɜɟɳɟɧɧɨɫɬɢ. 

5.2.4. ɉɨɪɚɠɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ 

ɗɥɟɤɬɪɨɩɨɪɚɠɟɧɢɟ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɦɢ, 

ɹɜɥɹɟɬɫɹ ɨɩɚɫɧɵɦ ɞɥɹ ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ ɢ ɧɚɫɬɭɩɚɟɬ ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɟɝɨ 

ɫ ɫɟɬɶɸ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ ɞɜɭɯ ɬɨɱɤɚɯ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɤɨɥɥɟɤɬɢɜɧɵɯ ɢ 
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ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɨɬ ɷɥɟɤɬɪɨɩɨɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ, ɫɨɝɥɚɫɧɨ 

ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ (ɉɍɗ) [21], ɪɚɫɫɦɨɬɪɟɬɶ ɫɥɟɞɭɸɳɢɟ 

ɜɨɩɪɨɫɵ: 

1) ɨɛɨɫɧɨɜɚɧɢɟ ɤɚɬɟɝɨɪɢɢ ɩɨɦɟɳɟɧɢɹ ɩɨ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɩɨɪɚɠɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; 

2) ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɸ; 

3) ɚɧɚɥɢɡ ɫɨɨɬɜɟɬɫɬɜɢɹ ɪɟɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; 

4) ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɨɛɧɚɪɭɠɟɧɧɵɯ ɧɟɫɨɨɬɜɟɬɫɬɜɢɣ; 

5) ɨɛɨɫɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɪɚɛɨɬɚɸɳɢɯ ɨɬ 

ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɨɩɚɫɧɨɫɬɢ ɩɪɨɜɨɞɢɬɫɹ ɡɚɡɟɦɥɟɧɢɟ 

ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɩɨɥɧɨɟ ɢɥɢ ɱɚɫɬɢɱɧɨɟ ɨɝɪɚɠɞɟɧɢɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ. 

Ⱦɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ [22-25].  

 Ɍɚɤɠɟ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɷɥɟɤɬɪɨɡɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ. ȼ 

ɭɫɬɚɧɨɜɤɚɯ ɞɨ 1000 ȼ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɱɚɬɤɢ, ɭɤɚɡɚɬɟɥɢ 

ɧɚɩɪɹɠɟɧɢɹ, ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɟ ɤɨɜɪɢɤɢ ɢ ɛɨɬɵ, ɢɡɨɥɢɪɭɸɳɢɟ ɩɨɞɫɬɚɜɤɢ, ɚ 

ɬɚɤɠɟ ɢɧɫɬɪɭɦɟɧɬ ɫ ɢɡɨɥɢɪɨɜɚɧɧɵɦɢ ɪɭɤɨɹɬɤɚɦɢ. 

5.3. ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ȼɨɩɪɨɫ ɷɤɨɥɨɝɢɢ ɜ ɫɨɜɪɟɦɟɧɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɨɱɟɧɶ ɜɚɠɟɧ.  

Ɏɚɤɬɨɪɨɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɢ ɪɚɛɨɬɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ 

ɹɜɥɹɸɬɫɹ: 

 ɛɵɬɨɜɵɟ ɨɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɜ ɩɪɨɰɟɫɫɚɯ ɜɥɚɠɧɨɣ ɭɛɨɪɤɢ 

ɩɨɦɟɳɟɧɢɹ, ɩɪɢ ɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɨɩɪɨɜɨɞɨɦ, ɬɭɚɥɟɬɨɦ. Ɍɚɤɢɟ ɨɬɯɨɞɵ 

ɫɛɪɚɫɵɜɚɸɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɤɚɧɚɥɢɡɚɰɢɸ ɢ ɞɚɥɟɟ ɩɨɫɬɭɩɚɸɬ ɜ ɫɢɫɬɟɦɵ 

ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɨɱɢɫɬɤɢ ɧɚ ɝɨɪɨɞɫɤɢɯ ɨɱɢɫɬɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ; 
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 ɛɵɬɨɜɨɣ ɦɭɫɨɪ (ɨɬɯɨɞɵ ɛɭɦɚɝɢ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɫɩɟɰɢɚɥɶɧɵɟ 

ɬɤɚɧɢ ɞɥɹ ɩɪɨɬɢɪɤɢ ɥɚɛɨɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ). ȼ ɥɚɛɨɪɚɬɨɪɢɢ  

ɪɚɡɦɟɳɟɧɵ ɦɭɫɨɪɧɵɟ ɤɨɧɬɟɣɧɟɪɵ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɜɵɜɨɡɹɬ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɫɥɭɠɛɵ. 

 ɨɬɪɚɛɨɬɚɧɧɵɟ ɥɸɦɢɧɟɫɰɟɧɬɧɵɟ ɥɚɦɩɵ, ɤɨɬɨɪɵɟ ɭɬɢɥɢɡɢɪɭɸɬɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 03.09.2010 №681 [26] 

 ɨɮɢɫɧɚɹ ɬɟɯɧɢɤɚ, ɭɬɪɚɬɢɜɲɚɹ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɫɜɨɣɫɬɜɚ. ɉɄ 

ɩɟɪɟɞɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦ ɫɥɭɠɛɚɦ ɞɥɹ ɫɨɪɬɢɪɨɜɤɢ, ɜɬɨɪɢɱɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɢɥɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɧɚ ɝɨɪɨɞɫɤɢɯ ɦɭɫɨɪɧɵɯ ɩɨɥɢɝɨɧɚɯ 

5.4. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɜ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ 

ȼɨɡɦɨɠɧɵɦ ɱɪɟɡɜɵɱɚɣɧɵɦ ɩɪɨɢɫɲɟɫɬɜɢɟɦ ɜ ɫɥɭɱɚɟ ɧɟɤɨɪɪɟɤɬɧɨɣ 

ɪɚɛɨɬɵ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɟɪɫɨɧɚɥɶɧɨɝɨ ɤɨɦɩɶɸɬɟɪɚ ɹɜɥɹɟɬɫɹ ɩɨɠɚɪ. 

ɋɨɝɥɚɫɧɨ [27], ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɦɟɳɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɤɚɬɟɝɨɪɢɢ Ⱥ, Ȼ, ȼ, Ƚ, Ⱦ. Ɍɚɤ ɤɚɤ 

ɩɨɦɟɳɟɧɢɟ ɩɨ ɫɬɟɩɟɧɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɤ ɤɚɬɟɝɨɪɢɢ ȼ, ɬ.ɟ. 

ɤ ɩɨɦɟɳɟɧɢɹɦ ɫ ɬɜɟɪɞɵɦɢ ɫɝɨɪɚɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɪɹɞ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ȼɨɡɦɨɠɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɡɚɝɨɪɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

- ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɭɫɬɚɧɨɜɨɤ; 

- ɪɚɛɨɬɚ ɫ ɨɬɤɪɵɬɨɣ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬɭɪɨɣ; 

- ɤɨɪɨɬɤɢɟ ɡɚɦɵɤɚɧɢɹ ɜ ɛɥɨɤɟ ɩɢɬɚɧɢɹ; 

- ɧɟɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

- ɧɚɥɢɱɢɟ ɝɨɪɸɱɢɯ ɤɨɦɩɨɧɟɧɬɨɜ: ɞɨɤɭɦɟɧɬɵ, ɞɜɟɪɢ, ɫɬɨɥɵ, ɢɡɨɥɹɰɢɹ 

ɤɚɛɟɥɟɣ ɢ ɬ.ɩ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɩɪɨɮɢɥɚɤɬɢɤɟ ɞɟɥɹɬɫɹ ɧɚ: 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ, ɬɟɯɧɢɱɟɫɤɢɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɪɟɠɢɦɧɵɟ. 
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Ʉ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ: ɩɪɚɜɢɥɶɧɚɹ 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɪɚɛɨɱɢɯ ɢ 

ɫɥɭɠɚɳɢɯ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɞɪɭɝɢɟ. 

Ʉ ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ: ɫɨɛɥɸɞɟɧɢɟ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɩɪɚɜɢɥ, ɧɨɪɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɡɞɚɧɢɣ, ɩɪɢ ɭɫɬɪɨɣɫɬɜɟ 

ɷɥɟɤɬɪɨɩɪɨɜɨɞɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɨɩɥɟɧɢɹ, ɜɟɧɬɢɥɹɰɢɢ, ɨɫɜɟɳɟɧɢɹ, 

ɩɪɚɜɢɥɶɧɨɟ ɪɚɡɦɟɳɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉ ɪɟɠɢɦɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɚɜɢɥ 

ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ; ɫɨɛɥɸɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɧɨɪɦ. Ⱦɥɹ 

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɡɧɚɬɶ ɢ ɫɥɟɞɨɜɚɬɶ 

ɩɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ: 

- ɫɨɨɛɳɢɬɶ ɪɭɤɨɜɨɞɫɬɜɭ (ɞɟɠɭɪɧɨɦɭ); 

- ɩɨɡɜɨɧɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɚɜɚɪɢɣɧɭɸ ɫɥɭɠɛɭ ɢɥɢ Ɇɑɋ – 

ɬɟɥɟɮɨɧ 112; 

- ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɧɫɬɪɭɤɰɢɟɣ. 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɚ ȼɄɊ «ɋɨɰɢɚɥɶɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ» 

ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɜɪɟɞɧɵɟ ɢ ɨɩɚɫɧɵɟ ɮɚɤɬɨɪɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 

ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜ ɥɚɛɨɪɚɬɨɪɢɢ. 

Ȼɵɥɢ ɩɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ ɧɨɪɦɢɪɨɜɚɧɧɵɟ ɞɨɤɭɦɟɧɬɵ 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɩɟɪɫɨɧɚɥɚ. Ɉɩɢɫɚɧɨ ɞɟɣɫɬɜɢɟ ɮɚɤɬɨɪɨɜ 

ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ, ɪɚɫɫɦɨɬɪɟɧɵ ɫɪɟɞɫɬɜɚ ɤɨɥɥɟɤɬɢɜɧɨɣ ɢ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɨɬ ɞɚɧɧɵɯ ɮɚɤɬɨɪɨɜ. Ɋɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɡɚɳɢɬɵ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
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Ɍɚɤɠɟ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɜɨɩɪɨɫɵ ɩɨ ɧɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɨɣ ɑɋ – ɩɨɠɚɪɭ 

ɢ, ɚ ɢɦɟɧɧɨ – ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɦɟɪɵ 

ɩɪɨɮɢɥɚɤɬɢɤɢ, ɚ ɬɚɤɠɟ ɞɟɣɫɬɜɢɹ ɩɟɪɫɨɧɚɥɚ ɜ ɫɥɭɱɚɟ ɑɋ. 

Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɦɟɪɵ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɢ ɢ ɥɢɤɜɢɞɚɰɢɢ 

ɜɨɡɞɟɣɫɬɜɢɣ ɩɚɝɭɛɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. Ɉɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɜɫɟɝɨ 

ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ, ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ, ɫ ɬɨɱɤɢ 

ɡɪɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚ, ɩɪɚɜɢɥɶɧɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ. Ȼɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ 

ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬ 

ɢɧɠɟɧɟɪɚ. 
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ɁȺɄɅɘɑȿɇɂȿ 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɥɚɫɶ ɪɚɡɪɚɛɨɬɤɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɞɥɹ ɪɭɞɧɢɱɧɵɯ 

ɷɥɟɤɬɪɨɜɨɡɨɜ. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɥɢɬɢɣ-ɢɨɧɧɵɯ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɨɛɥɚɞɚɸɳɢɯ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɬɢɩɚɦɢ 

ɚɤɤɭɦɭɥɹɬɨɪɨɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɪɚɧɟɟ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɢɬɢɣ-

ɢɨɧɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɜɟɫ ɩɪɢɦɟɧɹɟɦɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫ 

9 ɬɨɧɧ ɞɨ 1,5 ɬɨɧɧ.  

 Ɍɚɤɠɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɦɨɞɭɥɹ, ɤɚɤ ɧɚɤɨɩɢɬɟɥɹ 

ɷɧɟɪɝɢɢ ɩɪɢ ɪɟɤɭɩɟɪɚɬɢɜɧɨɦ ɬɨɪɦɨɠɟɧɢɢ ɬɹɝɨɜɵɯ ɚɫɢɧɯɪɨɧɧɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

 Ɋɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɜɵɛɪɚɧɵ 

ɩɨ ɤɚɬɚɥɨɝɭ ɷɥɟɦɟɧɬɵ ɭɫɬɪɨɣɫɬɜɚ. 

 ȼ ɩɪɨɝɪɚɦɦɟ Mathcad ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɩɚɪɚɦɟɬɪɵ ɚɫɢɧɯɪɨɧɧɨɝɨ 

ɬɹɝɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɧɚ ɷɥɟɤɬɪɨɜɨɡɟ ɢ ɩɨɫɬɪɨɟɧɵ ɟɝɨ 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ȼ ɩɪɨɝɪɚɦɦɟ MatLab Simulink ɫɨɛɪɚɧɚ ɫɯɟɦɚ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɫ 

ɨɞɧɢɦ ɬɹɝɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɜɢɞɧɨ, ɱɬɨ 

ɪɚɧɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɞɜɢɝɚɬɟɥɹ, ɬɚɤɢɟ ɤɚɤ ɬɨɤ, ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ 

ɢ  ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɫɨɜɩɚɞɚɸɬ, ɱɬɨ ɞɨɤɚɡɵɜɚɟɬ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɫɯɟɦɵ. 

ȼ ɫɯɟɦɟ ɧɟ ɪɚɫɫɦɚɬɪɢɜɚɥɢɫɶ ɪɟɠɢɦ ɪɟɤɭɩɟɪɚɬɢɜɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɢ 

ɡɚɪɹɞɚ/ɪɚɡɪɹɞɚ ɫɭɩɟɪɤɨɧɞɟɧɫɚɬɨɪɧɨɝɨ ɦɨɞɭɥɹ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 
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INTRODUCTION 

Rail underground electric transport has become widespread in the mining 

industry. Because it has high efficiency when delivering materials and people on 

long distances. The operation of electrical equipment and electrical machines at 

long distances from the power source is a feature of this industry. 

Electric locomotives powered by batteries or underground contact system are 

equipped with an electric drive. Battery electric locomotives used by coal mines 

due to methane explosion threat. Electric locomotives with contact traction are 

used in ore mines. 

Weight-size parameters of batteries are very important for battery electric 

locomotives because it affect his control of torque during starting. Batteries have 

high weight. As a result, the weight of the electric locomotive becomes large and 

the process of touching the electric locomotive is deteriorated.[1] 

 

General information on mine electric locomotives 

A mine electric locomotive is a locomotive with electric traction motors. 

According to the method of power supply, electric locomotives are: battery, 

contact, combined. Electric locomotives can operate at both DC and AC. There are 

also electric locomotives of different design, for example, mine normal design or 

mine design of increased reliability, as well as explosion-proof design. 

Traction batteries are installed on electric locomotives, through which 

electric locomotives are powered. 

Schematic arrangement of this type of electric locomotives is shown in 

Figure 1. 
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Scheme 32. Schematic arrangement of battery electric locomotives: 1– buffer and 

coupling device; 2 – frame with cabin; 3 – journal box; 4 – leaf spring; 5 – jaw; 6 – 

sand system; 7 – traction transfer; 8 – undercarriage; 9 – brake gear. [2] 

Electric locomotives include the following equipment: traction motors with 

their control equipment, as well as equipment for protection of power circuits, 

starting resistances, lighting equipment, auxiliary equipment, electrical wiring. 

All electric locomotive equipment can be divided into three parts: 

mechanical, electric and pneumatic. 

The mechanical part of the electric locomotive includes bogies and body. 

Bogie consists of frame, wheelset with boxes, suspension of traction motors, 

traction gear, lever-brake gear, spring suspension. Body is fixed by special support 

or spring on trolleys. Wheelsets are connected with bogie frames by springs and 

boxes. The use of springs makes it possible to wear out less to the equipment of the 

electric locomotive due to the decrease in the force of shocks that the electric 

locomotive receives when it passes along an uneven path. 
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Wheelsets of electric locomotives are driven by motors called traction 

motors. Shafts of motors are connected with axles of wheelsets by reduction gears. 

Each wheelset is driven into rotation by its traction motor. 

An individual traction drive was widely used in which each wheelset is 

driven by its traction motor. 

Group drive is also selected – one traction motor with the help of reduction 

gear drives, for example, two wheel pairs. However, the characteristics of such a 

drive (technical and economic) are significantly lower than those of individual-

drive electric locomotives and their production is not feasible. 

Traction induction motors are the main electric part of the electric 

locomotive, however, also should not forget about other such parts. These devices 

perform important functions, such as starting motors, changing the speed and 

direction of the electric locomotive. 

Artificial cooling system on electric locomotive is represented by fan. They 

serve to cool the power part of the electric locomotive. 

Compressors installed on electric locomotive allow to control pneumatic 

brakes. 

Electric equipment operating under high voltage consists of two electric 

high-voltage circuits – power circuit, which includes traction motors, starting and 

regulating equipment, and circuit of auxiliary machines together with its 

equipment. Low-voltage electric devices, thanks to which power and auxiliary 

circuit devices are controlled, are combined with a control circuit. 

The main device of the control circuit is the driver controller, which is 

located in the driver’s cabin together with some other low–voltage electric devices. 

Pneumatic equipment of electric locomotive includes compressors, tanks for 

compressed air, pipelines and pneumatic drives of electric vehicles. 

The electric locomotive must have automatic and manual brakes. 
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This work describes the power supply for ɟlectric locomotive of battery 

DLPA44F, Czech company Ferrit, which is an analogue of domestic electric 

locomotive ȺRP-14. Weight of electric locomotive 14 tons [3]. 

It is intended for transportation of material or people in a horizontal 

excavation on a railway line with a width of track of 550-900 mm with a max. tilt 

angle of a way of 35%. 

Traction induction motor 

For locomotive transport, as for any other type of transport, it is important to 

improve economic performance. 

For a long time, the basis of contact and battery mine electric locomotives 

was DC collector motors. These motors, as a result of development, have reached a 

limit in the conversion of DC electric energy into mechanical energy. 

The main reasons for the widespread use of DC drive in underground 

transport were: 

- Theoretical prerequisites for the use of this type of traction electric drive 

and experience of its application in urban electric transport, railway intercity 

communication are based on the unified principle of its design, which contributed 

to its extremely wide distribution; 

- DC power supply system based on traction rectifier substations was most 

suitable for rail drives; 

- As a source of electric power for underground transport, either DC trolleys 

with a movable contact for energy removal were used when the requirements for 

natural safety in mines were low or, in the presence of explosive gases in 

underground workings, large-capacity batteries were used, which predetected the 

use of DC series-driven motors and limited the use of other types of electric 

motors. 

The main disadvantages inherent in existing DC electric drive systems are: 

- Low reliability and, as a result, rather high operating costs; 
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- Established practice of implementation of traction motor control systems, 

leads to increased energy losses in dynamic operating modes and requires 

application of algorithm for working out perturbating effects when changing 

movement modes; 

- Technological lag of domestic underground rail transport from the level of 

foreign companies producing equipment for underground works.[4] 

Improvement of economic performance of locomotive transport is possible 

due to reduction of specific consumption of electric power by means of electric 

drive. One of the promising directions of this task is to equip mine electric 

locomotives with an asynchronous frequency-controlled drive. 

Unlike the DC collector motors, the induction motor design lacks a complex 

collector-brush assembly as well as a more convenient cooling system. 

For a locomotive traction motor, there are certain requirements, for example, 

the possibility of controlling the speed in a wide range. 

 Also an important condition in the use of the drive is the control of torque in 

a wide range, namely the formation of a rational traction characteristic. 

It is necessary that the engines installed on the electric locomotive create the 

necessary moment when the locomotive is touched and at other changes of the 

movement. 

The use of induction traction motor makes it possible to successfully solve 

this problem. 

Three-phase induction motors are the most common. Their advantages 

include: prostate of device and maintenance, high reliability at relatively low cost, 

simple start-up. 

The main method of controlling the speed of a rolling stock having a traction 

asynchronous electric drive is to control the speed by changing the frequency of 

the supply voltage. The control in this case is based on the change in the frequency 
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of rotation of the magnetic field of the stator and is carried out smoothly and within 

wide limits. 

In an induction drive, by appropriately programming the control system, it is 

possible to obtain a traction characteristic of almost any shape. 

The induction motor has a rigid mechanical characteristic favorable for 

traction drive in terms of traction force realization. Thus, it is possible to obtain a 

traction characteristic using the natural mechanical characteristic of the engine, 

only to comply with an important condition, namely, to place it within the 

permissible region of existence of the traction characteristics. 

Battery, filters, protective elements, converter, asynchronous motors 

together form power part. Converter allows to obtain alternating voltage at motor 

mode of asynchronous motors operation, and at recuperative braking constant 

voltage. 

An important issue in the use of a converter unit is the use of individual 

converters for each of the two motors or the use of one common converter for both 

motors.  

When comparing the two methods using a converter device, it is more 

promising to use individual inverters to power each motor, since the losses in the 

converter in this case are distributed to two devices, which simplifies their cooling 

(natural air cooling is desirable in mine conditions, while forced cooling is widely 

used in general industrial converters). 

In the development of induction drive it is necessary to strive to use standard 

motors, or special ones developed on the basis of standard. 

Batteries for power source 

For electric locomotives, two types of batteries are mainly used: alkaline 

iron-nickel and acidic lead. However, iron-nickel locomotives have become the 

most widespread on battery locomotives, as they have higher strength, in case of 

short circuits they do not fail, they can be stored in a discharged state, they have a 
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longer service life. By battery capacity is meant the number of amp-hours given at 

discharge to a certain final voltage. 

Nickel-iron batteries have an excellent cycle life and the system was 

preferentially used in mining locomotive-traction applications [5]. 

These batteries have a number of advantages: 

• The design of the plugs provides a free release of gases, avoiding the 

possibility of explosion or deformation of the accumulator; 

• Batteries remain operational after long recharging and deep discharges; 

• Insulation for accumulators is a special rubber cover; 

• Batteries have long service life and are reliable in operation. 

The main element of the power supply source of the mine electric 

locomotive is the battery. The nickel-iron battery is discussed in detail above, but 

lithium-ion batteries are gaining popularity in the current decade. 

Today, lithium-ion is the fastest growing and most promising battery 

chemistry [6]. 

Lithium-ion batteries are universal chemical sources of current, 

characterized by light weight, low self-discharge. They do not require maintenance 

and are completely safe to use if operating regulations are observed. The most 

common classes of Li-Ion batteries are lithium manganese LiMn2O4, cobalt 

lithium LiCoO2, lithium ferro phosphate LiFePO4. The many advantages of 

lithium batteries provided them with good expert grades and high popularity in the 

equipment of portable and autonomous electrical engineering, where special 

requirements are placed on the compactness and ergonomicity of battery. Lithium-

ion batteries also have disadvantages, but they are all compensated for by the high 

density of stored energy. 

Advantages of Lithium-ion Batteries 

Considering the advantages and disadvantages of lithium batteries, we will 

first highlight the positive qualities of such batteries: 
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- High density of accumulated energy and discharge currents; 

- Output of higher voltage (compared to accumulators of NiCd and NiMH 

types); 

- Continuous readiness for effective operation; 

- Minimum self-discharge – 4-6% per month, 10-20% per year; 

- Absence of "memory effect" – possibility of regular small recharging; 

- Absence of necessity in "training" after purchase – fully charge, and then 

completely discharge lithium batteries after purchase is not necessary; 

- Wide range of operating temperatures – from -20 to 50 ° ɋ; 

- Efficient storage of accumulated energy loss of not more than 5% of 

accumulated capacity per month; Possibility to create Li-Ion batteries of various 

shapes and sizes; 

- Lightweight; 

- Possibility of long-term storage under the conditions recommended by the 

manufacturer; Minor aging without regular operation – up to 20% per year; 

- Long operating life about 10 years; 

- Significant reserve of working cycles discharge-charge more than 1000; 

- Ease of care and use. 

Disadvantages of Li-Ion of accumulators 

The downsides of lithium ion batteries are as follows: 

- High cost; 

- Low resistance to excess charge and full discharge, so smart Li-Ion 

batteries are equipped with built-in automatic shutdown systems; 

- Non-limiting range of operating temperatures (-20 to 50 ɋ) deterioration of 

operation at high temperatures, decrease of capacity when used in frost; 

- Difficulty of charging at negative temperatures; 

- Explosion hazard in case of puncture damage or other leak failure; 
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- Dependence of service life on time, rather than on the number of discharge 

and charging cycles, over time there is a gradual loss of capacity. 

It is relevant to create a power supply for battery electric locomotives on 

lithium-ion batteries. 

Regenerative braking 

Regenerative braking is the type of electric braking in which electric power 

generated by traction motors operating in generator mode is returned to the 

electrical network. 

The induction motor, like all electrical machines, is reversible. This means 

that it can operate both in engine mode, doing some useful work, and in generator 

mode – generating electric power. 

Regenerative braking is also possible on mine electric locomotives. In the 

case of contact mine locomotives, everything is simple. Regenerative braking 

energy is given back to the network. 

However, in the case of battery electric locomotives, this is much more 

complicated. Since it is impossible to directly drain energy into batteries. 

There are several options where to direct regenerative braking energy, for 

example, to a braking resistor. In this case, the regenerative braking energy will be 

dissipated as heat. That is, energy in this case does no work. 

Another option is to use an energy storage device, such as a supercapacitor. 

The regenerative braking energy can then be drained into the super capacitor. 

Supercapacitors (ionizers) are ultra-high-capacity capacitors with a double 

electric layer. The ionizers has a unique feature. It combines the ability to have 

more power and energy.  

The main advantage of the supercapacitor is the ability to acquire and give 

charge in fractions of seconds, withstanding a large number of charging and 

discharging without loss of operational properties. 
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So regenerative braking energy can then be reused. For example, to charge 

batteries through a charger. 

Power source 

During recuperative braking in contact electric locomotives, electric power 

is drained back into the contact network. However, for battery electric 

locomotives, it is not possible to drain energy into batteries as they will fail. 

In order to reuse the recovery energy, it must be previously drained 

somewhere, for example, to a supercapacitor. 

AC rectifier (AC-DC) and DC-AC converter (DC-AC) are used to provide 

operating mode of supercapacitor battery operation among units operating on AC 

current.  

The charger is necessary to transfer regenerative current energy from the 

super capacitor to the battery. 

The control system of diagnostics and monitoring ensures operation of the 

energy storage system in automatic mode on the basis of on-line analysis of 

information on current values of parameters of the devices of the energy storage 

system by forming control actions according to specified algorithms. 

However, the existing solutions are aimed only at the use of a supercapacitor 

battery as a power source of on-board devices of cars and are not connected with 

the return of charge energy to the load. 

The battery is not designed for the value of the current supplied to the source 

during braking, which in turn leads to a significant reduction in the service life of 

the latter. However, if the supercapacitor mentioned above is used, it is possible to 

control the energy supplied in the generator drive mode so that the charge current 

does not exceed the battery limit value. 
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CONCLUSION 

The developed scheme allows to fully control the flows of energy, to 

coordinate the voltage of batteries and induction motors by its increase. 

The use of lithium-ion accumulators allows to significantly reduce the 

weight of accumulators. 

Regenerative braking energy enables effective use of electric energy 
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