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ȼȼȿȾȿɇɂȿ 

 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɬɪɚɧ ɦɢɪɚ ɝɚɡɨɜɚɹ ɢ ɧɟɮɬɹɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɹɜɥɹɟɬɫɹ 

ɨɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɨɯɨɞɚ ɝɨɫɭɞɚɪɫɬɜɚ. ȼ  Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɫɧɨɜɧɨɣ 

ɛɸɞɠɟɬ ɩɨɩɨɥɧɹɟɬɫɹ ɡɚ ɫɱɟɬ ɞɨɯɨɞɨɜ ɞɚɧɧɨɣ ɫɮɟɪɵ. 

ɇɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɵɣ ɫɟɤɬɨɪ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɞɨɛɵɱɟ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 

ɞɨɛɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ. Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɪɭɛɨɩɪɨɜɨɞɭ. ɉɨɫɬɚɜɤɭ 

ɫɵɪɶɹ ɨɫɭɳɟɫɬɜɥɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɉȺɈ «Ɋɨɫɧɟɮɬɶ», ɉȺɈ «Ƚɚɡɩɪɨɦ» ɢ ɞɪɭɝɢɟ.   

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢɝɪɚɟɬ 

ɜɚɠɧɭɸ ɪɨɥɶ, ɚ ɬɚɤɠɟ ɜɚɠɧɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ ɭɫɥɨɜɢɹɯ 

ɦɟɧɶɲɢɯ ɡɚɬɪɚɬ. 

ȼ ɧɚɲɟ ɜɪɟɦɹ ɜɫɟ ɩɪɨɦɵɲɥɟɧɧɵɟ ɫɬɪɚɧɵ ɫɬɪɟɦɹɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 

ɬɟɯɧɨɥɨɝɢɸ ɫɜɚɪɤɢ ɩɭɬɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɰɟɫɫɨɜ, ɫɦɟɧɵ ɭɫɬɚɪɟɜɲɟɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɱɢɯ.  

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɚɝɚɟɬɫɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ 

ɬɟɯɧɨɥɨɝɢɸ ɫɛɨɪɤɢ ɢ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɨɝɨ ɫɬɵɤɚ ɬɪɭɛ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ 

ɩɭɬɟɦ ɡɚɦɟɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 

ɫɜɚɪɤɭ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɨɜɨɪɨɬɧɨɝɨ ɫɬɵɤɚ ɩɪɢ ɭɤɪɭɩɧɟɧɢɢ ɜ 

ɬɪɟɯɬɪɭɛɧɭɸ ɫɟɤɰɢɸ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɩɪɢɦɟɧɟɧɢɟɦ ɫɩɟɰɢɚɥɶɧɨɣ ɨɫɧɚɫɬɤɢ. 
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1 ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ 

 

1.1 Ɉɩɢɫɚɧɢɟ ɢɡɞɟɥɢɹ 

ɂɡɞɟɥɢɟ, ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɬɪɭɛ ɤɥɚɫɫɚ ɩɪɨɱɧɨɫɬɢ Ʉθ0 ɬɢɩɨɪɚɡɦɟɪɚ 1420×27 

ɦɦ. Ɉɛɳɢɣ ɜɢɞ ɬɪɭɛɵ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɝɚɡɨɩɪɨɜɨɞɚ, ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɉɛɳɢɣ ɜɢɞ ɬɪɭɛɵ 

Ɍɪɭɛɚ, ɩɨɫɬɚɜɥɹɟɦɵɟ ɧɚ ɨɛɴɟɤɬ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɚɡɨɩɪɨɜɨɞɚ, ɞɨɥɠɧɵ 

ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɚɯ ɢɫɩɨɥɧɟɧɢɹ: 

– ɨɞɧɨɲɨɜɧɵɟ; 

– ɞɜɭɯɲɨɜɧɵɟ; 

– ɫɩɢɪɚɥɟɲɨɜɧɵɟ; 

– ɨɞɧɨɲɨɜɧɵɟ, ɫɜɚɪɟɧɧɵɟ ɬɨɤɚɦɢ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. 

ɇɚ ɭɱɚɫɬɨɤ ɩɨɫɬɚɜɥɹɸɬɫɹ ɬɪɭɛɵ ɨɞɧɨɲɨɜɧɵɟ. ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞ ɫɥɨɟɦ 

ɮɥɸɫɚ, ɲɨɜ ɩɪɢ ɷɬɨɦ ɞɜɭɫɬɨɪɨɧɧɢɣ. 

Ⱦɥɢɧɚ ɬɪɭɛ, ɩɨɫɬɚɜɥɹɟɦɵɟ ɧɚ ɬɪɚɫɫɭ, ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 10η00 – 12θ00 ɦɦ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɨɫɬɚɜɤɚ ɬɪɭɛ ɞɥɢɧɨɣ ɦɟɧɟɟ 10η00 ɦɦ, ɧɨ ɧɟ ɦɟɧɟɟ 10000 ɦɦ ɜ 

ɤɨɥɢɱɟɫɬɜɟ ɧɟ ɛɨɥɟɟ 10% ɨɬ ɩɚɪɬɢɢ. 
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ɉɨ ɪɢɫɭɧɤɭ 1.1 ɧɚ ɞɜɭɯ ɤɨɧɰɚɯ ɬɪɭɛɵ ɟɫɬɶ ɞɜɭɯɭɝɥɨɜɚɹ ɮɚɫɤɚ ɫ ɭɝɥɚɦɢ 3η° ɢ 

1θ°. ɇɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨɞɬɜɟɪɠɞɚɸɬ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɮɚɫɤɢ, 

ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɜɚɪɤɢ ɬɪɭɛ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ ɛɨɥɟɟ 1θ ɦɦ. ɍɫɥɨɜɢɟ 

ɪɚɜɧɨɩɪɨɱɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɨ ɩɪɢ ɞɚɧɧɨɦ ɬɢɩɚ ɮɚɫɤɢ. ɉɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɟɬɫɹ 

ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

ɇɚ ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨɫɬɚɜɥɹɸɬɫɹ ɬɪɭɛɵ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɫɥɟɞɭɸɳɢɦ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ: 

– ɨɬɤɥɨɧɟɧɢɟ ɩɪɨɮɢɥɹ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɨɬ ɨɤɪɭɠɧɨɫɬɢ ɜ ɡɨɧɟ 

ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɧɚ ɞɜɭɯ ɤɨɧɰɟɜɵɯ ɭɱɚɫɬɤɚɯ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 200 ɦɦ ɨɬ 

ɬɨɪɰɚ, ɚ ɬɚɤɠɟ ɩɨ ɞɭɝɟ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 200 ɦɦ, ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 2,13 

ɦɦ; 

– ɤɨɫɢɧɚ ɪɟɡɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ 1,θ ɦɦ; 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚ ɬɨɪɰɚɯ 

ɬɪɭɛ ɧɚ ɞɥɢɧɟ ɧɟ ɦɟɧɟɟ 200 ɦɦ ɨɬ ɬɨɪɰɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ1,θ ɦɦ; 

– ɡɧɚɱɟɧɢɟ ɨɜɚɥɶɧɨɫɬɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɟɟ 14,2 ɦɦ. 

 

1.2 Ɉɩɢɫɚɧɢɟ ɬɪɭɛɧɨɣ ɫɬɚɥɢ 

 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɞɚɧɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɚɹ 

ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɚɹ ɫɬɚɥɶ 10Ƚ2ɎȻɘ, ɩɨɫɬɚɜɥɹɟɦɚɹ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 19281-2014. 

ɋɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɬɚɥɢ 10Ƚ2ɎȻɘ ɩɨɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 1.1. 

Ɍɚɛɥɢɰɚ 1.1 – ɋɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɹɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɬɚɥɢ 10Ƚ2ɎȻɘ 

ȼ ɩɪɨɰɟɧɬɚɯ 

C SТ MЧ V 
S P Cr NТ CЮ 

AХ NЛ TТ 
ɇɟ ɛɨɥɟɟ 

0,08–

0,13 

0,1η–

0,3η 

1,θ0–

1,80 

0,0η – 

0,12 
0,03η 0,030 0,30 

0,02 – 

0,0η 

0,02 – 

0,0η 

0,01 – 

0,03η 
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Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 10Ƚ2ɎȻɘ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɩɪɨɱɧɨɫɬɶ ɢ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 10Ƚ2ɎȻɘ, ɨɩɪɟɞɟɥɹɸɳɢɟ 

ɩɪɨɱɧɨɫɬɶ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ 

Ʉɥɚɫɫ 

ɩɪɨɱɧɨɫɬɢ 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢ 

σɬ, Ɇɉɚ, ɧɟ ɦɟɧɟɟ 

ɉɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ σɜ, 

Ɇɉɚ, ɧɟ ɦɟɧɟɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ δη, %, 

ɧɟ ɦɟɧɟɟ 

Ʉθ0 4θ0 η90 20 

 

Ⱦɚɧɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ ɞɨɫɬɢɝɚɸɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɢɥɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɩɪɨɤɚɬɤɢ. 

ɋɜɚɪɢɜɚɟɦɨɫɬɶ ɫɬɚɥɢ 10Ƚ2ɎȻɘ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1): 

 

ɋɗ=ɋ+
MЧ
θ +

Cr+MШ+∑ሺV+TТ+NЛሻ
η +

CЮ+NТ
1η , (1) 

 

ɝɞɟ C, MЧ, Cr, MШ, V, NТ, CЮ– ɦɚɫɫɨɜɵɟ ɞɨɥɢ ɜ ɫɬɚɥɢ ɭɝɥɟɪɨɞɚ (ɋ), ɦɚɪɝɚɧɰɚ (MЧ), 

ɯɪɨɦɚ (Cr), ɦɨɥɢɛɞɟɧɚ (MШ), ɜɚɧɚɞɢɹ (V),ɬɢɬɚɧɚ (TТ), ɧɢɨɛɢɹ (NЛ), ɧɢɤɟɥɹ (NТ) ɢ 

ɦɟɞɢ (CЮ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɜɲɨɜɨɣ ɩɪɨɛɵ, %. 

ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɬɚɥɢ 10Ƚ2ɎȻɘ, ɭɤɚɡɚɧɧɵɟ ɜ 

ɬɚɛɥɢɰɟ 1.1,ɜ ɮɨɪɦɭɥɭ (1) ɩɨɥɭɱɢɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɋɗ ɫɨɫɬɚɜɥɹɟɬ 

 

ɋɗ=0,13+
1,8
θ +

0,3+∑ሺ0,12+0,03η+0,0ηሻ
η +

0,3+0,3
1η =0,η71, %. 

 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɋɗ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɫɨɫɬɚɜɥɹɟɬ 0,4θ %. ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɷɤɜɢɜɚɥɟɧɬɚ 

ɭɝɥɟɪɨɞɚ, ɪɚɜɧɨɟ 0,η71 % ɩɪɟɜɵɲɚɟɬ 0,4θ %, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɪɟɛɭɟɬɫɹ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ. 
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Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2) 

Ɍ0=3η0∙ሺ|ɋ|ɗ-0,2ηሻ0,η, (2) 

 

ɝɞɟ|ɋ|ɗ – ɩɨɥɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ, %. 

ɉɨɥɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ|ɋ|ɗ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (3) 

 |ɋ|ɗ=|ɋ|ɏ+|ɋ|Ɋ, (3) 

 

ɝɞɟ |ɋ|ɏ – ɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ, %; |ɋ|Ɋ – ɪɚɡɦɟɪɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ, %.  

Ɉɩɪɟɞɟɥɢɦ ɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ|ɋ|ɏ (4) 

 |ɋ|ɏ=ɋ+
MЧ+Cr

9 +
NТ
18 +

7MШ
90 , (4) 

 

ɝɞɟ C, MЧ, Cr, MШ, NТ – ɦɚɫɫɨɜɵɟ ɞɨɥɢ ɜ ɫɬɚɥɢ ɭɝɥɟɪɨɞɚ (ɋ), ɦɚɪɝɚɧɰɚ (MЧ), ɯɪɨɦɚ 

(Cr), ɦɨɥɢɛɞɟɧɚ (MШ), ɧɢɤɟɥɹ (NТ) ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɤɨɜɲɨɜɨɣ ɩɪɨɛɵ, %. 

ɉɨɞɫɬɚɜɥɹɹ ɩɪɢɧɹɬɵɟ ɡɧɚɱɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɮɨɪɦɭɥɭ 

(4) ɩɨɥɭɱɢɦ, ɱɬɨ ɯɢɦɢɱɟɫɤɢɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ|ɋ|ɏ 

 |ɋ|ɏ=0,13+
1,8+0,3

9 +
0,3
18 =0,38, %. 

 

Ɉɩɪɟɞɟɥɢɦ ɪɚɡɦɟɪɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ|ɋ|Ɋ ɩɨ ɮɨɪɦɭɥɟ (η) 

 |ɋ|Ɋ=0,00ηS|ɋ|ɏ, (η) 

 

ɝɞɟ S= 27 – ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɦɦ. 
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Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (η) ɩɨɥɭɱɢɦ, ɱɬɨ 

 |ɋ|Ɋ=0,00η∙27∙0,38=0,0η1, %. 

ɉɨɞɫɬɚɜɥɹɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ |ɋ|ɏ ɢ |ɋ|Ɋ ɜ ɮɨɪɦɭɥɭ (3) ɩɨɥɭɱɢɦ, ɱɬɨ 

ɩɨɥɧɵɣ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ|ɋ|ɗ 

 |ɋ|ɗ=0,38+0,0η1=0,431, %. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ Ɍ0 ɪɚɜɧɚ 

 

Ɍ0=3η0∙ሺ0,431-0,2ηሻ0,η=148,9, °ɋ. 

 

ɉɪɢɦɟɦ, ɱɬɨ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 

ɫɨɫɬɚɜɥɹɟɬ 1η0 °ɋ. 

 

1.3 Ɍɟɯɧɨɥɨɝɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

 

ɉɨ ɩɪɢɛɵɬɢɸ ɧɚ ɫɬɚɧɰɢɸ, ɬɪɭɛɵ ɩɪɨɯɨɞɹɬ ɜɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ. Ɋɟɡɭɥɶɬɚɬɵ 

ɩɪɨɜɟɞɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɧɨɫɹɬɫɹ ɜ ɠɭɪɧɚɥ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ. 

ȼ ɨɩɟɪɚɰɢɸ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɯɨɞɹɬ: 

– ɤɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɫɟɪɬɢɮɢɤɚɬɨɜ ɤɚɱɟɫɬɜɚ; 

– ɤɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɩɚɫɩɨɪɬɨɜ ɧɚ ɬɪɭɛɵ; 

– ɤɨɧɬɪɨɥɶ ɫɨɨɬɜɟɬɫɬɜɢɹ ɦɚɪɤɢɪɨɜɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ, ɭɤɚɡɚɧɧɨɣ ɜ 

ɫɟɪɬɢɮɢɤɚɬɟ ɢ ɜ ɩɚɫɩɨɪɬɟ; 

– ɤɨɧɬɪɨɥɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛ ɜ ɤɨɥɢɱɟɫɬɜɟ 10% ɨɬ ɩɚɪɬɢɢ; 

– ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɬɨɪɰɨɜ ɬɪɭɛ ɢ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ 

ɩɨɜɟɪɯɧɨɫɬɟɣ. 

Ɍɪɭɛɵ, ɭ ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɸɬ ɤɥɟɣɦɚ, ɦɚɪɤɢɪɨɜɤɚ, ɫɟɪɬɢɮɢɤɚɬ ɥɢɛɨ ɩɚɫɩɨɪɬ, 

ɚ ɬɚɤɠɟ ɦɚɪɤɢɪɨɜɤɚ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɟɪɬɢɮɢɤɚɬɧɵɦ ɢ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ ɧɟ 
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ɞɨɩɭɫɤɚɸɬɫɹ ɜ ɞɚɥɶɧɟɣɲɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ. ȼ ɩɪɨɢɡɜɨɞɫɬɜɨ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ ɬɪɭɛɵ ɫ 

ɨɬɤɥɨɧɟɧɢɹɦɢ, ɩɪɟɜɵɲɚɸɳɢɦɢ ɞɨɩɭɫɬɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɯɨɬɹ ɛɵ ɩɨ ɨɞɧɨɦɭ 

ɩɪɢɡɧɚɤɭ. 

ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɧɚ 100% ɬɪɭɛ ɨɬ ɩɚɪɬɢɢ. ɂɫɩɨɥɶɡɭɸɬɫɹ 

ɫɩɟɰɢɚɥɶɧɵɟ ɩɥɨɳɚɞɤɢ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ. ɋɤɥɚɞɵ ɧɚɯɨɞɹɬɫɹ ɧɚ ɥɢɧɟɣɧɵɯ 

ɫɬɚɧɰɢɹɯ. ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɤɪɵɬɵɯ ɫɤɥɚɞɚɯ. 

ɉɨɫɥɟ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɪɭɛɵ ɩɨɫɬɚɜɥɹɸɬɫɹ ɧɚ ɭɱɚɫɬɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ 

ɩɥɟɬɟɜɨɡɚɯ. 

Ʉɚɤ ɬɨɥɶɤɨ ɬɪɭɛɵ ɞɨɫɬɚɜɥɟɧɵ ɤ ɦɟɫɬɭ, ɨɧɢ ɫɤɥɚɞɢɪɭɸɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɣ 

ɩɥɨɳɚɞɤɟ ɜ ɲɬɚɛɟɥɶ. Ⱦɥɹ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 1420 ɦɦ ɞɨɩɭɫɤɚɟɬɫɹ ɫɤɥɚɞɢɪɨɜɚɧɢɟ 

ɩɪɨɢɡɜɨɞɢɬɶ ɧɟ ɛɨɥɟɟ, ɱɟɦ ɜ 2 ɹɪɭɫɚ. ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ (ɜɢɞ ɫɩɟɪɟɞɢ) ɜ 

ɲɬɚɛɟɥɟ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

 
1 – ɋɜɚɹ; 2 – ɉɪɨɤɥɚɞɤɚ ɪɟɡɢɧɨɜɚɹ; 3 – Ɍɪɭɛɚ; 4 – ɋɜɹɡɶ ɜɟɪɯɧɹɹ;η – ɉɨɞɥɨɠɤɚ 

ɞɟɪɟɜɹɧɧɚɹ; θ – Ɋɚɫɩɨɪɤɚ 

Ɋɢɫɭɧɨɤ 1.2 – ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ 

ɜ ɲɬɚɛɟɥɟ (ɜɢɞ ɫɩɟɪɟɞɢ) 

ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ (ɜɢɞ ɫɛɨɤɭ) ɜ ɲɬɚɛɟɥɟ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
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Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ ɜ ɲɬɚɛɟɥɟ (ɜɢɞ ɫɛɨɤɭ) 

ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ (ɜɢɞ ɫɜɟɪɯɭ)ɜ ɲɬɚɛɟɥɟ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.4. 

 
Ɋɢɫɭɧɨɤ 1.4 – ɋɯɟɦɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ ɜ ɲɬɚɛɟɥɟ (ɜɢɞ ɫɜɟɪɯɭ) 

ɂɡ ɲɬɚɛɟɥɹ ɬɪɭɛɵ ɫ ɩɨɦɨɳɶɸ ɬɪɭɛɨɭɤɥɚɞɱɢɤɨɜ ɜɵɤɥɚɞɵɜɚɸɬɫɹ ɜ ɧɢɬɤɭ ɧɚ 

ɩɟɫɱɚɧɵɟ ɧɚɫɵɩɢ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɟɫɱɚɧɵɦɢ ɧɚɫɵɩɹɦɢ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɨɛɳɟɣ ɞɥɢɧɵ ɬɪɭɛɵ, ɧɨ ɩɪɢ ɷɬɨɦ ɢɯ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɬɪɟɯ, ɪɚɜɧɨɦɟɪɧɨ 

ɪɚɫɩɪɟɞɟɥɟɧɧɵɯ ɩɨ ɞɥɢɧɟ ɭɤɥɚɞɵɜɚɟɦɨɣ ɬɪɭɛɵ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 

ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 

– ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɬɪɭɛɚɦɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɟɟ η00 ɦɦ; 

– ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɵ ɢ ɝɪɭɧɬɨɦ ɞɨɥɠɧɨ ɛɵɬɶ 

ɧɟ ɦɟɧɶɲɟ 400 ɦɦ. 

ɋɯɟɦɚ ɭɤɥɚɞɤɢ ɬɪɭɛ ɧɚ ɩɟɫɱɚɧɵɟ ɧɚɫɵɩɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.η. 
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Ɋɢɫɭɧɨɤ 1.η – ɋɯɟɦɚ ɭɤɥɚɞɤɢ ɬɪɭɛ ɧɚ ɩɟɫɱɚɧɵɟ ɧɚɫɵɩɢ 

ɉɟɪɟɞ ɫɛɨɪɤɨɣ ɢ ɫɜɚɪɤɨɣ ɩɪɨɜɨɞɢɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɨɫɦɨɬɪ. ȼ ɯɨɞɟ 

ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

– ɨɬɫɭɬɫɬɜɢɟ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɭɛ ɪɚɡɥɢɱɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ, ɜɥɢɹɸɳɢɯ ɧɚ ɤɚɱɟɫɬɜɨ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɛɨɪɤɟ ɢ ɩɨ ɫɜɚɪɤɟ. Ʉ 

ɬɚɤɢɦ ɡɚɝɪɹɡɧɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɫɧɟɝ, ɨɫɬɚɬɤɢ ɝɪɭɧɬɚ, ɪɠɚɜɱɢɧɚ, ɦɭɫɨɪ ɢ ɩɪɨɱɟɟ; 

– ɤɚɱɟɫɬɜɨ ɡɚɱɢɫɬɤɢ ɤɪɨɦɨɤ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 30 ɦɦ; 

– ɩɪɢ ɨɫɦɨɬɪɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ 

ɨɬɫɭɬɫɬɜɢɟ ɪɢɫɨɤ, ɰɚɪɚɩɢɧ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 

ɞɟɮɟɤɬɨɜ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɦɟɪ ɢɯ ɝɥɭɛɢɧɵ, ɚ ɡɚɬɟɦ, ɟɫɥɢ ɝɥɭɛɢɧɚ ɩɨɫɥɟɞɭɸɳɟɣ 

ɡɚɱɢɫɬɤɢ ɞɟɮɟɤɬɨɜ ɨɛɟɫɩɟɱɢɬ ɦɢɧɢɦɚɥɶɧɭɸ ɬɪɟɛɭɟɦɭɸ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ, ɬɨ 

ɞɟɮɟɤɬ ɭɫɬɪɚɧɹɟɬɫɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɡɚɦɟɪɨɦ ɨɫɬɚɬɨɱɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ. ɉɪɢ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɦɢɧɢɦɚɥɶɧɭɸ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ, ɬɪɭɛɚ ɭɛɢɪɚɟɬɫɹ ɫ 

ɧɚɫɵɩɢ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɪɚɧɟɧɢɟ ɞɟɮɟɤɬɚ ɨɬɪɟɡɤɨɣ; 

– ɩɪɢ ɨɫɦɨɬɪɟ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɡɚɛɨɢɧ. ɉɪɢ 

ɨɛɧɚɪɭɠɟɧɢɢ ɡɚɛɨɢɧɵ ɝɥɭɛɢɧɨɣ, ɧɟ ɩɪɟɜɵɲɚɸɳɟɣ ɝɥɭɛɢɧɭ ɜ η ɦɦ, ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɟɟ ɡɚɜɚɪɤɚ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɪɟɦɨɧɬɚ. ȿɫɥɢ ɡɚɛɨɢɧɚ ɩɪɟɜɵɲɚɟɬ ɝɥɭɛɢɧɭ η ɦɦ, ɬɨ 

ɬɪɭɛɚ ɭɛɢɪɚɟɬɫɹ ɫ ɧɚɫɵɩɢ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɪɟɡɤɚ ɞɟɮɟɤɬɚ; 

– ɩɪɢ ɨɫɦɨɬɪɟ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɬɚɤɠɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɜɦɹɬɢɧ 

ɧɚ ɬɨɪɰɚɯ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜɦɹɬɢɧɵ ɫ ɩɥɚɜɧɵɦɢ ɨɱɟɪɬɚɧɢɹɦɢ ɢ ɜɟɥɢɱɢɧɨɣ ɧɟ 

ɛɨɥɟɟ 3,η% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ, ɬɨ ɟɟ ɢɫɩɪɚɜɥɹɸɬ ɩɭɬɟɦ ɦɟɫɬɧɨɝɨ 

ɧɚɝɪɟɜɚ ɢ ɪɚɡɞɚɜɥɢɜɚɧɢɟɦ ɤɚɥɢɛɪɚɬɨɪɨɦ. ɉɪɢ ɷɬɨɦ ɩɪɚɜɤɭ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ 

ɜɵɩɨɥɧɹɬɶ ɭɞɚɪɧɵɦɢ ɜɨɡɞɟɣɫɬɜɢɹɦɢ; 

– ɜɵɫɨɬɚ ɭɫɢɥɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɡɚɜɨɞɫɤɢɯ ɫɜɚɪɧɵɯ ɲɜɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜ 

ɢɧɬɟɪɜɚɥɟ 0…0,η ɦɦ ɧɚ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ 1η0…200 ɦɦ. ȼɵɫɨɬɚ ɭɫɢɥɟɧɢɹ ɧɚɪɭɠɧɵɯ 

ɡɚɜɨɞɫɤɢɯ ɫɜɚɪɧɵɯ ɲɜɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɫɧɹɬɨ ɞɨ ɜɟɥɢɱɢɧɵ 0,η…1 ɦɦ ɧɚ ɭɱɚɫɬɤɟ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 10…1η ɦɦ ɨɬ ɬɨɪɰɚ ɬɪɭɛɵ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɨɫɦɨɬɪɚ ɧɚ ɬɨɪɟɰ ɬɪɭɛɵ, ɨɛɪɚɳɟɧɧɵɣ ɩɨ ɯɨɞɭ ɩɪɨɤɥɚɞɤɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɹɫ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɧɟɝɨ 
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ɫɜɚɪɨɱɧɨɣ ɨɪɛɢɬɚɥɶɧɨɣ ɝɨɥɨɜɤɢ. Ɂɚɬɟɦ ɬɪɭɛɨɭɤɥɚɞɱɢɤ ɡɚɯɜɚɬɵɜɚɟɬ ɬɪɭɛɭ ɢ 

ɭɤɥɚɞɵɜɚɟɬ ɟɟ ɜ ɬɪɚɧɲɟɸ ɞɥɹ ɫɛɨɪɤɢ. Ɍɪɭɛɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɨɞɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ 

ɧɚɞ ɩɟɫɱɚɧɵɦɢ ɧɚɫɵɩɹɦɢ ɜɵɫɨɬɨɣ η00 ɦɦ. 

ɉɪɢ ɩɨɦɨɳɢ ɜɧɭɬɪɟɧɧɟɝɨ ɰɟɧɬɪɚɬɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɬɵɤɨɜɤɚ ɬɪɭɛ. 

ɐɟɧɬɪɚɬɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ. ɉɪɢ ɫɛɨɪɤɟ ɞɨɥɠɧɵ ɩɪɨɜɟɪɹɬɶɫɹ 

ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 

– ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɚ ɦɟɠɞɭ ɫɜɚɪɢɜɚɟɦɵɦɢ ɤɪɨɦɤɚɦɢ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ 

ɢɧɬɟɪɜɚɥɟ 2…3 ɦɦ; 

– ɜɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɤɪɨɦɨɤ ɧɟ ɛɨɥɟɟ 3 ɦɦ; 

– ɫɦɟɳɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɡɚɜɨɞɫɤɢɯ ɲɜɨɜ ɬɪɭɛ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝɚ ɞɨɥɠɧɨ 

ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1η0 ɦɦ. 

Ɉɛɳɢɣ ɜɢɞ ɫɬɵɤɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɩɨɞ ɫɜɚɪɤɭ, ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.θ. 

 
Ɋɢɫɭɧɨɤ 1.θ – Ɉɛɳɢɣ ɜɢɞ ɫɬɵɤɚ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ ɩɨɞ ɫɜɚɪɤɭ 

Ʉɨɧɬɪɨɥɶ ɫɦɟɳɟɧɢɹ ɤɪɨɦɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɲɚɛɥɨɧɨɦ 

ɫɜɚɪɳɢɤɚ №3 (ɍɒɋ-3). Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɫɛɨɪɤɢ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ ɡɚɩɪɟɳɟɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɭɞɚɪɧɵɣ ɢɧɫɬɪɭɦɟɧɬ. ȿɫɥɢ ɩɪɢ ɫɛɨɪɤɟ ɫɦɟɳɟɧɢɟ ɤɪɨɦɨɤ ɩɪɟɜɵɲɚɟɬ 

ɜɟɥɢɱɢɧɭ 3 ɦɦ, ɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɟɝɨ ɢɫɩɪɚɜɢɬɶ ɩɭɬɟɦ ɩɨɜɨɪɨɬɚ ɬɪɭɛɵ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ, ɬɨ ɬɪɭɛɭ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ. 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɬɪɭɛɚ ɧɚ ɰɟɧɬɪɚɬɨɪɟ ɡɚɮɢɤɫɢɪɨɜɚɧɚ, ɜɵɫɬɚɜɥɟɧ ɧɟɨɛɯɨɞɢɦɵɣ 

ɡɚɡɨɪ, ɬɪɟɛɭɟɦɨɟ ɫɦɟɳɟɧɢɟ ɤɪɨɦɨɤ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɚ ɧɚ ɦɟɫɬɨ ɫɬɵɤɚ ɬɟɧɬɚ 

ɭɤɪɵɜɧɨɝɨ. Ɍɟɧɬ ɫɬɚɜɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɜɬɨɤɪɚɧɚ. 

ɉɨɫɥɟ ɭɫɬɚɧɨɜɤɢ ɬɟɧɬɚ ɧɚ ɫɬɵɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɟɪɚɰɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɩɨɞɨɝɪɟɜɚ. ɉɨɞɨɝɪɟɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɧɞɭɤɰɢɨɧɧɵɦ ɦɟɬɨɞɨɦ ɩɭɬɟɦ ɭɤɪɵɬɢɹ 

ɦɟɫɬɚ ɫɬɵɤɚ ɬɟɪɦɢɱɟɫɤɢɦɢ ɩɨɹɫɚɦɢ. ɇɚɝɪɟɜ ɩɪɨɜɨɞɢɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
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ɡɧɚɱɟɧɢɟɦ ɧɟ ɦɟɧɟɟ 1η0 °ɋ. ɉɚɪɚɦɟɬɪɵ ɧɚɝɪɟɜɚ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ 

ɪɟɠɢɦɟ. ɉɪɢ ɷɬɨɦ ɡɚɩɢɫɶ ɩɚɪɚɦɟɬɪɨɜ ɬɟɦɩɟɪɚɬɭɪɵ ɮɢɤɫɢɪɭɟɬɫɹ ɧɚ ɞɢɚɝɪɚɦɦɟ 

ɪɟɝɢɫɬɪɢɪɭɸɳɟɝɨ ɩɨɬɟɧɰɢɨɦɟɬɪɚ. Ʉɨɧɬɪɨɥɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɹɜɥɹɸɬɫɹ 

ɬɟɪɦɨɩɚɪɵ. Ɉɧɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 2η ɦɦ ɨɬ ɤɪɚɹ 

ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢ ɧɟ ɜɯɨɞɹɬ ɜ ɡɨɧɭ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ. Ɍɟɪɦɨɩɚɪɵ 

ɫɬɚɜɹɬɫɹ ɜ η ɬɨɱɤɚɯ ɩɨ ɞɥɢɧɟ ɨɤɪɭɠɧɨɫɬɢ ɫɬɵɤɚ, ɩɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 

ɭɫɥɨɜɢɟ, ɱɬɨ ɨɞɧɚ ɢɡ ɬɟɪɦɨɩɚɪ ɹɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɟɣ ɢ ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɡɟɧɢɬɟ 

ɝɚɡɨɩɪɨɜɨɞɚ. ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɨɩɚɪ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.7. 

 
Ɋɢɫɭɧɨɤ 1.7 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɨɩɚɪ 

ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɹɫɨɜ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.8. 

 
Ɋɢɫɭɧɨɤ 1.8 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɹɫɨɜ 
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ɉɨɫɥɟ ɧɚɝɪɟɜɚ ɡɨɧɵ ɫɬɵɤɚ ɞɨ ɬɪɟɛɭɟɦɨɝɨ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ, ɬɟɪɦɢɱɟɫɤɢɟ 

ɩɨɹɫɚ ɞɟɦɨɧɬɢɪɭɸɬɫɹ, ɤ ɦɟɫɬɭ ɫɬɵɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɹɫ ɞɥɹ 

ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ ɢ ɧɚ ɧɟɝɨ ɦɨɧɬɢɪɭɸɬɫɹ ɞɜɟ ɫɜɚɪɨɱɧɵɟ ɝɨɥɨɜɤɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɫɜɚɪɤɭ ɜɟɫɬɢ ɜ ɞɜɭɯ ɞɢɚɦɟɬɪɚɥɶɧɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. ɋɯɟɦɚ 

ɭɫɬɚɧɨɜɤɢ ɨɞɧɨɣ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.9. 

 
1 – ɉɨɹɫ ɧɚɩɪɚɜɥɹɸɳɢɣ; 2 – Ɋɨɥɢɤɢ ɤɪɟɩɟɠɧɵɟ; 3 – Ƚɨɥɨɜɤɚ ɫɜɚɪɨɱɧɚɹ 

Ɋɢɫɭɧɨɤ 1.9 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ 

ɉɪɢ ɫɜɚɪɤɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɜɚɪɨɱɧɵɟ ɝɨɥɨɜɤɢ ɦɚɪɤɢ Ɇ300-ɋ. Ɉɛɳɢɣ ɜɢɞ 

ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.10. 

 
Ɋɢɫɭɧɨɤ 1.10 – Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ Ɇ300-ɋ 
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ɍɤɚɡɚɧɧɚɹ ɫɜɚɪɨɱɧɚɹ ɝɨɥɨɜɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɨɪɛɢɬɚɥɶɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 

ɫɜɚɪɤɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ ɫ ɞɢɚɦɟɬɪɨɦ ɫɟɱɟɧɢɹ 

ɬɪɭɛɵ, ɧɚɯɨɞɹɳɟɦɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 42θ…1420 ɦɦ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ Ɇ300-ɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

Ɍɚɛɥɢɰɚ 1.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ Ɇ300-ɋ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɤɚɪɟɬɤɢ, ɦɦ η84×381×ηη9 

Ɇɚɫɫɚ ɤɚɪɟɬɤɢ, ɤɝ 23,2 

ɒɢɪɢɧɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɹɫɚ, ɦɦ 120 

Ⱦɢɚɩɚɡɨɧ ɞɢɚɦɟɬɪɨɜ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ, ɦɦ 40θ,4…2η20 

Ⱦɢɚɩɚɡɨɧ ɬɨɥɳɢɧ ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦɦ 9,η…η0 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɤɚɪɟɬɤɢ, ɫɦ/ɦɢɧ 7,θ…1η4 

ɋɤɨɪɨɫɬɶ ɤɨɥɟɛɚɧɢɣ ɝɨɪɟɥɤɢ, ɦɦ/ɫ 10,2…111,8 

Ⱦɢɚɦɟɬɪ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɦɦ 0,7θ…1,98 

Ⱥɦɩɥɢɬɭɞɚ ɩɨɩɟɪɟɱɧɵɯ ɤɨɥɟɛɚɧɢɣ ɝɨɪɟɥɤɢ, ɦɦ 19 

Ɋɟɝɭɥɢɪɨɜɤɚ ɩɨɫɬɨɹɧɧɵɯ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɝɨɪɟɥɤɢ:  

– ɩɪɨɞɨɥɶɧɨɝɨ, ɝɪɚɞ 

– ɩɨɩɟɪɟɱɧɨɝɨ, ɝɪɚɞ 

 

± 1η 

ɧɟɬ 

ȼɪɟɦɹ ɡɚɞɟɪɠɤɢ ɧɚ ɤɪɨɦɤɚɯ, ɫ 0…1 

Ⱦɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ, °ɋ –40…+70 

Ⱦɨɩɭɫɬɢɦɚɹ ɫɢɥɚ ɬɨɤɚ, Ⱥ, ɩɪɢ ɉȼ=100% 3η0 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɰɟɩɟɣ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ, ȼ 3θ…4θ 

 

ȼ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɦɟɬɨɞɨɦ STT 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɧɜɟɪɬɨɪɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ ɦɚɪɤɢ IЧЯОrЭОМ STTII ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɮɢɪɦɵ LТЧМШХЧEХОМЭrТМ. Ɉɛɳɢɣ ɜɢɞ ɜɵɩɪɹɦɢɬɟɥɹ  IЧЯОrЭОМ STTII ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 1.11. 
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Ɋɢɫɭɧɨɤ 1.11 – Ɉɛɳɢɣ ɜɢɞ ɜɵɩɪɹɦɢɬɟɥɹ IЧЯОrЭОМSTTII 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ IЧЯОrЭОМ STTII ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.4. 

Ɍɚɛɥɢɰɚ 1.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ IЧЯОrЭОМ STTII 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɋɢɥɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, ȼ, ɩɪɢ: 

– ɆɆȺ 

– MТР/MКР 

 

η…22η 

η…22η 

Ʉɨɥɢɱɟɫɬɜɨ ɮɚɡ ɩɢɬɚɧɢɹ, ɲɬ 3 

ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ȼ 8η 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɜɚɪɨɱɧɵɣ ɬɨɤ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɣ ɪɚɛɨɬɟ, Ⱥ 200 

 

ɉɨɫɥɟ ɜɵɫɬɚɜɥɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ ɢ ɧɚɫɬɪɨɣɤɢ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ 

ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɧɚɱɢɧɚɟɬɫɹ ɫɚɦ ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ. ɋɜɚɪɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɜ ɫɪɟɞɟ 

ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɚɡɨɜɚɹ ɫɦɟɫɶ ɦɚɪɤɢ Ʉ2η 

(7η%Ar+2η%CO2). ȼɫɟ ɫɥɨɢ ɲɜɚ ɜɚɪɹɬɫɹ ɭɤɚɡɚɧɧɵɦɢ ɫɜɚɪɨɱɧɵɦɢ ɝɨɥɨɜɤɚɦɢ. 

Ɋɟɝɭɥɢɪɨɜɤɚ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɪɟɠɢɦɟ ɫ ɩɭɥɶɬɚ 

ɭɩɪɚɜɥɟɧɢɹ. Ʉɚɠɞɚɹ ɫɜɚɪɨɱɧɚɹ ɝɨɥɨɜɤɚ ɜɚɪɢɬ ɨɞɢɧ ɩɨɥɭɩɟɪɢɦɟɬɪ ɬɪɭɛɵ. 
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ɉɨɪɹɞɨɤ ɧɚɥɨɠɟɧɢɹ ɫɥɨɟɜ ɫɜɚɪɧɨɝɨ ɲɜɚ: 

– ɤɨɪɧɟɜɨɣ ɩɪɨɯɨɞ; 

– «ɝɨɪɹɱɢɣ» ɩɪɨɯɨɞ»; 

– ɡɚɩɨɥɧɹɸɳɢɟ ɩɪɨɯɨɞɵ; 

– ɨɛɥɢɰɨɜɨɱɧɵɟ ɩɪɨɯɨɞɵ. 

ɋɯɟɦɚ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɨɝɨ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.12. 

 
Ʉ1, Ʉ2 – ɭɱɚɫɬɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɩɨɥɭɩɟɪɢɦɟɬɪɟ ɬɪɭɛɵ; 

Ƚ1, Ƚ2 – ɭɱɚɫɬɤɢ «ɝɨɪɹɱɟɝɨ» ɩɪɨɯɨɞɚ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɩɨɥɭɩɟɪɢɦɟɬɪɟ ɬɪɭɛɵ; 

Ɂ1, Ɂ2 – ɭɱɚɫɬɤɢ ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɪɨɯɨɞɚ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɩɨɥɭɩɟɪɢɦɟɬɪɟ 

ɬɪɭɛɵ; 

Ɉ1, Ɉ2 – ɭɱɚɫɬɤɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɚ ɧɚ ɥɟɜɨɦ ɢ ɩɪɚɜɨɦ ɩɨɥɭɩɟɪɢɦɟɬɪɟ 

ɬɪɭɛɵ 

Ɋɢɫɭɧɨɤ 1.12 – ɋɯɟɦɚ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɨɝɨ ɫɜɚɪɧɨɝɨ ɲɜɚ 

ɋɜɚɪɤɚ «ɝɨɪɹɱɟɝɨ» ɩɪɨɯɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɜɨ ɜɪɟɦɟɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɧɟ ɛɨɥɟɟ 10 

ɦɢɧɭɬ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ. ɉɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɞɚɧɧɨɝɨ 

ɬɪɟɛɨɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɨɞɨɝɪɟɜ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 2η0 ɋ. 

ɋɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɧɚɩɪɚɜɥɟɧɢɢ «ɧɚ ɫɩɭɫɤ». ɉɨɫɥɟ ɬɨɝɨ, 

ɤɚɤ ɩɟɪɜɚɹ ɫɜɚɪɨɱɧɚɹ ɝɨɥɨɜɤɚ ɩɪɨɜɚɪɢɥɚ 100% ɞɥɢɧɵ ɩɨɥɭɩɟɪɢɦɟɬɪɚ ɬɪɭɛɵ, 

ɧɚɱɢɧɚɟɬɫɹ ɪɚɛɨɬɚ ɜɬɨɪɨɣ ɝɨɥɨɜɤɢ. ɋɜɚɪɤɚ ɞɨɥɠɧɚ ɧɚɱɢɧɚɬɶɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 



 

Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

21 1η.03.01.2018.141.00 ɉɁ 

ɞɥɢɧɨɣ ɧɟ ɦɟɧɶɲɟ 100 ɦɦ ɜ ɫɬɨɪɨɧɭ ɩɪɟɞɵɞɭɳɟɝɨ ɲɜɚ. ɉɪɢ ɷɬɨɦ ɧɚɱɚɥɨ ɢ ɤɨɧɟɰ 

ɩɪɟɞɵɞɭɳɟɝɨ ɲɜɚ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɱɢɳɟɧɨ ɲɥɢɮɦɚɲɢɧɤɨɣ ɨɬ ɤɪɚɬɟɪɚ ɢ ɤɪɚɬɟɪɧɵɯ 

ɬɪɟɳɢɧ. 

ɉɨɫɥɟ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ, ɩɪɨɜɨɞɢɬɫɹ ɟɝɨ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ. ɉɪɢ 

ɜɵɹɜɥɟɧɢɢ ɭɱɚɫɬɤɨɜ ɜɧɭɬɪɢ ɬɪɭɛɵ ɫ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɜɵɫɨɬɨɣ ɨɛɪɚɬɧɨɝɨ ɜɚɥɢɤɚ, 

ɩɨɪ, ɧɟɩɪɨɜɚɪɨɜ, ɬɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɯ ɦɟɯɚɧɢɱɟɫɤɚɹ ɡɚɱɢɫɬɤɚ ɢ ɩɨɞɜɚɪɤɚ ɢɡɧɭɬɪɢ 

ɷɥɟɤɬɪɨɞɚɦɢ ɫ ɨɫɧɨɜɧɵɦ ɜɢɞɨɦ ɩɨɤɪɵɬɢɹ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɜɵɫɨɬɵ ɨɛɪɚɬɧɨɝɨ 

ɜɚɥɢɤɚ, ɞɨɩɭɫɤɚɟɬɫɹ ɟɝɨ ɨɛɪɚɛɨɬɚɬɶ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɞɨ ɬɪɟɛɭɟɦɵɯ 

ɪɚɡɦɟɪɨɜ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɫɚɞɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ ɦɚɪɤɢ SЮЩОrArМL-ηθ 

ɞɢɚɦɟɬɪɨɦ 1,14 ɦɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ LТЧМШХЧEХОМЭrТМ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 1.η. 

Ɍɚɛɥɢɰɚ 1.η – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

SЮЩОrArМL-ηθ 

ȼ ɩɪɨɰɟɧɬɚɯ 

C SТ MЧ S P CЮ 

0,08 0,90 1,η0 0,001 0,001 1,1η 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ 

ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.θ. 

Ɍɚɛɥɢɰɚ 1.θ – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

SЮЩОrArМL-ηθ 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢɌ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

ɉɪɟɞɟɥ ɜɪɟɦɟɧɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹȼ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ δη, %, 

ɧɟ ɦɟɧɟɟ 

400 48η 31 
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ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ 

ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ STT (SЮrПКМОTОЧЬТШЧTrКЧЬПОr), ɨɫɧɨɜɚɧɧɨɟ ɧɚ 

ɦɟɯɚɧɢɡɦɟ ɩɟɪɟɧɨɫɚ ɤɚɩɥɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɫ ɩɨɦɨɳɶɸ ɫɢɥ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ. 

Ɋɟɠɢɦɵ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ ɩɨɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.7. 

Ɍɚɛɥɢɰɚ 1.7 – Ɋɟɠɢɦɵ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

ɋɢɥɚ ɬɨɤɚ, Ⱥ 200 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ, ȼ 29±1 

ɋɤɨɪɨɫɬɶ ɫɜɚɪɤɢ, ɫɦ/ɫ (ɦ/ɱ) 0,3 (10,8) 

ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɫɦ/ɫ (ɦ/ɱ) 8,8 (31θ,8) 

 

ɉɨɫɥɟ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɱɢɫɬɤɚ ɲɜɚ ɨɬ ɪɚɡɥɢɱɧɵɯ 

ɫɜɚɪɨɱɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɞɨ ɛɥɟɫɬɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

«Ƚɨɪɹɱɢɣ ɩɪɨɯɨɞ» ɜɚɪɢɬɫɹ ɦɟɬɨɞɨɦ «ɧɚ ɫɩɭɫɤ». Ɍɨɤ ɩɨɫɬɨɹɧɧɵɣ ɨɛɪɚɬɧɨɣ 

ɩɨɥɹɪɧɨɫɬɢ. ɋɜɚɪɤɚ ɩɪɨɯɨɞɚ ɜɬɨɪɨɣ ɝɨɥɨɜɤɨɣ ɧɚɱɢɧɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ 

ɩɟɪɜɚɹ ɝɨɥɨɜɤɚ ɩɪɨɜɚɪɢɬ ɭɱɚɫɬɨɤ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 1 ɦ. Ɇɟɫɬɚ ɨɤɨɧɱɚɧɢɹ ɢ ɧɚɱɚɥɚ 

ɫɜɚɪɤɢ ɫɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɧɟ ɦɟɧɟɟ 100 ɦɦ ɜ ɫɬɨɪɨɧɵ ɩɪɟɞɵɞɭɳɟɝɨ ɫɥɨɹ 

ɲɜɚ ɢ ɡɚɱɢɳɚɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɲɥɢɮɦɚɲɢɧɤɚɦɢ ɨɬ ɪɚɡɥɢɱɧɵɯ 

ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɯ ɞɟɮɟɤɬɨɜ. Ɂɚɬɟɦ ɬɪɭɛɚ ɭɤɥɚɞɵɜɚɟɬɫɹ ɧɚ ɩɟɫɱɚɧɵɟ ɧɚɫɵɩɢ. 

Ɍɪɭɛɨɭɤɥɚɞɱɢɤ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚɰɟɩɥɹɟɬ ɞɪɭɝɭɸ ɬɪɭɛɭ ɢ ɫɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ 

ɩɪɨɯɨɞɚ ɩɪɨɞɨɥɠɚɟɬɫɹ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɵɤɚɯ. ɇɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɬɵɤɟ 

ɧɚɱɢɧɚɟɬɫɹ ɫɜɚɪɤɚ ɨɫɬɚɥɶɧɵɯ ɩɪɨɯɨɞɨɜ. 

Ɂɚɩɨɥɧɹɸɳɢɟ ɢ ɨɛɥɢɰɨɜɨɱɧɵɟ ɩɪɨɯɨɞɵ ɬɚɤɠɟ ɜɚɪɹɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ 

ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ, ɧɨ ɦɟɬɨɞɨɦ «ɧɚ ɩɨɞɴɟɦ». 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ «ɝɨɪɹɱɟɝɨ» ɩɪɨɯɨɞɚ, ɡɚɩɨɥɧɹɸɳɢɯ ɢ 

ɨɛɥɢɰɨɜɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɪɨɲɤɨɜɚɹ ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ ɦɚɪɤɢ 

OKTЮЛrШН 1η.19 ɞɢɚɦɟɬɪɨɦ 1,2 ɦɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ EЬКЛ. 
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ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ OKTЮЛrШН 1η.19 

ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 1.8. 

 

Ɍɚɛɥɢɰɚ 1.8 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

OKTЮЛrШН 1η.19 

ȼ ɩɪɨɰɟɧɬɚɯ 

C SТ MЧ NТ 
S P 

ɇɟ ɛɨɥɟɟ 

0,0η 0,3η 1,30 0,9η 0,02η 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ 

ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.9. 

Ɍɚɛɥɢɰɚ 1.9 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

OKTЮЛrШН 1η.19 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢɌ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

ɉɪɟɞɟɥ ɜɪɟɦɟɧɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹȼ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ δη, %, 

ɧɟ ɦɟɧɟɟ 

η84 θ43 2θ 

 

Ɋɟɠɢɦɵ ɫɜɚɪɤɢ «ɝɨɪɹɱɟɝɨ» ɩɪɨɯɨɞɚ, ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɵɯ ɩɪɨɯɨɞɨɜ 

ɩɪɨɜɨɥɨɤɨɣ OKTЮЛrШН 1η.19 ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.10. 

Ɍɚɛɥɢɰɚ 1.10 – Ɋɟɠɢɦɵ ɫɜɚɪɤɢ «ɝɨɪɹɱɟɝɨ» ɩɪɨɯɨɞɚ, ɡɚɩɨɥɧɹɸɳɢɯ ɢ 

ɨɛɥɢɰɨɜɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɩɪɨɜɨɥɨɤɨɣ OKTЮЛrШН 1η.19 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɨɯɨɞɚ 
ICB, A UȾ, ȼ VCB, ɫɦ/ɫ VɉɈȾ, ɫɦ/ɫ 

ȼɵɥɟɬ 

ɩɪɨɜɨɥɨɤɢ, 

ɦɦ 

«Ƚɨɪɹɱɢɣ» 190…220 20,η…22,η 0,θ7…0,83 11,η…12,3 
8…12 

Ɂɚɩɨɥɧɹɸɳɢɟ 220…2η0 21…23 0,21…0,47 12,7…14,3 

Ɉɛɥɢɰɨɜɨɱɧɵɟ 190…21η 20…22 0,2…0,38 11…11,8 8…1η 
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Ⱦɥɹ ɜɫɟɯ ɫɥɨɟɜ ɫɜɚɪɧɨɝɨ ɲɜɚ ɭɝɨɥ ɧɚɤɥɨɧɚ ɩɪɨɜɨɥɨɤɢ ɫɨɫɬɚɜɥɹɟɬ 0…7 (ɭɝɨɥ 

ɧɚɩɪɚɜɥɟɧ ɜɩɟɪɟɞ). 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɤɢ ɩɪɨɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɨɫɦɨɬɪ 

ɫɜɚɪɧɨɝɨ ɲɜɚ ɧɚ ɧɚɥɢɱɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɞɟɮɟɤɬɨɜ ɬɢɩɚ, ɩɨɪ, ɬɪɟɳɢɧ, 

ɧɟɫɩɥɚɜɥɟɧɢɣ, ɩɨɞɪɟɡɨɜ ɢ ɞɪ. ɉɪɢ ɜɵɹɜɥɟɧɢɢ ɭɤɚɡɚɧɧɵɯ ɞɟɮɟɤɬɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜɵɲɥɢɮɨɜɤɚ ɢɯ ɢ ɩɨɞɜɚɪɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ. ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɜɵɫɨɬɵ 

ɜɚɥɢɤɚ ɲɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɚɹ ɡɚɱɢɫɬɤɚ. Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɧɨɝɨ ɲɜɚ, 

ɫɜɚɪɟɧɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 

1.13. 

 
Ɋɢɫɭɧɨɤ 1.13 – Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɫɜɚɪɟɧɧɨɝɨ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ 

ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɫɜɚɪɤɢ ɫɬɵɤɚ ɨɩɟɪɚɬɨɪɵ ɫɜɚɪɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɫɬɚɜɹɬ ɫɜɨɟ 

ɤɥɟɣɦɨ. 

ɉɨɫɥɟ ɤɥɟɣɦɟɧɢɹ ɫɬɵɤɚ ɩɪɨɜɨɞɢɬɫɹ ɬɟɪɦɢɱɟɫɤɚɹ ɨɛɪɚɛɨɬɤɚ ɞɥɹ ɫɧɹɬɢɹ 

ɜɧɭɬɪɟɧɧɢɯ ɫɜɚɪɨɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. Ɍɢɩ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ – ɜɵɫɨɤɢɣ ɨɬɩɭɫɤ. 

Ɍɟɪɦɨɨɛɪɚɛɨɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɬɨɦ ɠɟ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɱɬɨ ɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 

ɩɨɞɨɝɪɟɜ. Ɋɟɠɢɦɵ ɬɟɪɦɨɨɛɪɚɛɨɬɤɢ ɫɥɟɞɭɸɳɢɟ: 

– ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ θ00…θ20ɋ; 

– ɫɤɨɪɨɫɬɶ ɧɚɝɪɟɜɚ 200ɋ/ɱ; 

– ɜɵɞɟɪɠɤɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟ ɦɟɧɟɟ θ0 ɦɢɧ; 

– ɨɯɥɚɠɞɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɬɟɪɦɢɱɟɫɤɢɦɢ ɩɨɹɫɚɦɢ. 
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ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɩɪɨɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ. ɉɪɢ 

ɨɩɪɟɞɟɥɟɧɢɢ ɭɪɨɜɧɹ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ 

ɤɨɧɬɪɨɥɹ: 

– ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ (ȼɂɄ); 

– ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɢɣ (ɊɄ). 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ȼɂɄ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ 

(ɨɬɫɭɬɫɬɜɢɟ) ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ: 

– ɬɪɟɳɢɧɵ ɜɫɟɯ ɜɢɞɨɜ ɢ ɧɚɩɪɚɜɥɟɧɢɣ; 

– ɩɨɪɵ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɜ ɬ. ɱ. ɫɤɨɩɥɟɧɢɹ ɢ ɰɟɩɨɱɤɢ ɩɨɪ; 

– ɲɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ; 

– ɧɟɫɩɥɚɜɥɟɧɢɹ; 

– ɧɚɪɭɲɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɫɜɚɪɧɨɝɨ ɲɜɚ; 

– ɞɟɮɟɤɬɵ ɨɛɪɚɬɧɨɝɨ ɜɚɥɢɤɚ; 

– ɧɟɩɨɥɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ; 

– ɜɨɝɧɭɬɨɫɬɶ ɤɨɪɧɹ ɲɜɚ; 

– ɩɪɟɜɵɲɟɧɢɟ ɩɪɨɩɥɚɜɥɟɧɢɹ ɤɨɪɧɹ ɲɜɚ; 

– ɧɟɢɫɩɪɚɜɥɟɧɧɵɟ ɤɪɚɬɟɪɵ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɊɄ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ 

(ɨɬɫɭɬɫɬɜɢɟ) ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ: 

– ɧɟɩɪɨɜɚɪɵ; 

– ɜɧɭɬɪɟɧɧɢɟ ɩɨɪɵ, ɜ ɬ. ɱ. ɫɤɨɩɥɟɧɢɹ ɢ ɰɟɩɨɱɤɢ ɩɨɪ; 

– ɧɟɫɩɥɚɜɥɟɧɢɹ; 

– ɜɧɭɬɪɟɧɧɢɟ ɲɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɤɨɥɶɰɟɜɨɝɨ ɲɜɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ: 

– ɦɟɠɫɥɨɣɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨɥɠɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟη0 °ɋ…2η0 °ɋ. ɉɪɢ 

ɡɧɚɱɟɧɢɢ ɦɟɠɫɥɨɣɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɦɟɧɟɟ η0 °ɋ ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 

ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɨɞɨɝɪɟɜ ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ, ɡɚɬɟɦ 

ɩɪɨɰɟɫɫ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ; 

– ɞɭɝɚ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɡɚɠɢɝɚɟɬɫɹ ɜ ɪɚɡɞɟɥɤɟ ɤɪɨɦɨɤ ɥɢɛɨ ɫ 

ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɞɵɞɭɳɟɝɨ ɩɪɨɯɨɞɚ; 
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– ɫɦɟɠɧɵɟ ɜɚɥɢɤɢ ɞɨɥɠɧɵ ɩɟɪɟɤɪɵɜɚɬɶ ɞɪɭɝ ɞɪɭɝɚ ɧɚ ɜɟɥɢɱɢɧɭ ɧɟ ɦɟɧɟɟ 1/3 

ɨɬ ɲɢɪɢɧɵ ɨɞɧɨɝɨ ɢɡ ɧɢɯ; 

– ɩɪɢ ɫɜɚɪɤɟ ɫɬɵɤɚ ɩɪɨɜɨɞɢɬɫɹ ɡɚɱɢɫɬɤɚ ɲɥɢɮɦɚɲɢɧɤɨɣ ɜɫɟɯ ɩɪɨɯɨɞɨɜ ɨɬ 

ɲɥɚɤɚ ɢ ɛɪɵɡɝ ɦɟɬɚɥɥɚ; 

– ɫɜɚɪɤɚ ɥɸɛɨɝɨ ɩɪɨɯɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 

100 ɦɦ ɨɬ ɡɚɜɨɞɫɤɢɯ ɲɜɨɜ; 

– ɧɚɱɚɥɨ ɫɜɚɪɤɢ ɫɥɟɞɭɸɳɟɝɨ ɩɪɨɯɨɞɚ ɫɦɟɳɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚɱɚɥɚ 

ɩɪɟɞɵɞɭɳɟɝɨ ɩɪɨɯɨɞɚ ɧɚ ɜɟɥɢɱɢɧɭ ɧɟ ɦɟɧɟɟ 30 ɦɦ; 

– ɦɟɫɬɨ ɨɤɨɧɱɚɧɢɹ ɫɜɚɪɤɢ ɫɦɟɠɧɵɯ ɩɪɨɯɨɞɨɜ ɫɦɟɳɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 70…100 ɦɦ; 

– ɫɜɚɪɟɧɧɵɣ ɫɬɵɤ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɧɟɡɚɜɚɪɟɧɧɵɦ. 

ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɡɚɜɟɪɲɢɬɶ ɫɜɚɪɤɭ ɫɬɵɤɚ ɫɨɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 

ɬɪɟɛɨɜɚɧɢɹ: 

– ɫɬɵɤ ɞɨɥɠɟɧ ɛɵɬɶ ɫɜɚɪɟɧ ɧɟ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ 2/3 ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ; 

–ɧɟɞɨɜɚɪɟɧɧɵɣ ɫɬɵɤ ɧɚɤɪɵɜɚɟɬɫɹ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɦ ɬɟɩɥɨɢɡɨɥɢɪɭɸɳɢɦ 

ɩɨɹɫɨɦ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɦɟɞɥɟɧɧɨɦɭ ɢ ɪɚɜɧɨɦɟɪɧɨɦɭ ɨɫɬɵɜɚɧɢɸ; 

– ɩɟɪɟɞ ɫɜɚɪɤɨɣ ɫɬɵɤ ɩɨɜɬɨɪɧɨ ɧɚɝɪɟɜɚɟɬɫɹ ɞɨ ɬɪɟɛɭɟɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ; 

– ɫɬɵɤ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɥɧɨɫɬɶɸ ɫɜɚɪɟɧ ɡɚ 24 ɱɚɫɚ. 

Ɂɚɡɟɦɥɟɧɢɟ ɩɪɢɫɨɟɞɢɧɹɟɬɫɹ ɧɚ ɤɨɧɬɚɤɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɫɤɥɸɱɚɸɬ 

ɨɛɪɚɡɨɜɚɧɢɟ ɢɫɤɪɟɧɢɣ ɧɚ ɬɟɥɟ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ. Ʉɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɬɨɤɨɩɨɞɜɨɞ ɜ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ. ɉɪɢ ɷɬɨɦ ɡɚɩɪɟɳɟɧɚ ɢɯ ɩɪɢɜɚɪɤɚ ɤ 

ɬɟɥɭ ɫɜɚɪɢɜɚɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɋɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ 1 ɤɦ ɝɚɡɨɩɪɨɜɨɞɚ ɱɟɬɵɪɶɦɹ 

ɛɪɢɝɚɞɚɦɢ ɡɚ ɨɞɧɭ ɫɦɟɧɭ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɫɦɟɧɵ ɫɨɫɬɚɜɥɹɟɬ 12 

ɱɚɫɨɜ. ɋɟɡɨɧ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɫ 1 ɨɤɬɹɛɪɹ ɩɨ 1 ɚɩɪɟɥɹ. Ɂɚ ɫɟɡɨɧ, ɫ ɭɱɟɬɨɦ 

ɞɜɭɯɫɦɟɧɧɨɣ ɪɚɛɨɬɵ, ɜɚɪɢɬɫɹ ɩɪɢɦɟɪɧɨ 120ɤɦ ɝɚɡɨɩɪɨɜɨɞɚ. Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɯɨɞɨɜ 

ɩɪɢ ɫɜɚɪɤɟ ɨɞɧɨɝɨ ɫɬɵɤɚ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 14 ɲɬ. ȼɪɟɦɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɞɧɨɝɨ 

ɫɬɵɤɚ (ɛɟɡ ɭɱɟɬɚ ɨɩɟɪɚɰɢɣ ɫɛɨɪɤɢ ɢ ɩɨɞɝɨɬɨɜɤɢ) ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 1θ4 ɦɢɧ (2 

ɱɚɫɚ 44 ɦɢɧɭɬɵ). 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɤɚɱɟɫɬɜɟɧɧɵɟ ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɨɬɪɚɛɨɬɚɧɧɵɟ ɝɨɞɚɦɢ 

ɬɟɯɧɨɥɨɝɢɢ, ɜ ɫɜɚɪɧɵɯ ɫɬɵɤɚɯ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɞɟɮɟɤɬɵ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ 

ɩɨɹɜɥɟɧɢɹ, ɱɬɨ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɝɚɡɨɩɪɨɜɨɞɚ. Ɍɚɤ, ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɞɨɩɭɫɬɢɦɵɯ ɞɟɮɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɜ 

ɫɨɜɨɤɭɩɧɨɫɬɢ ɹɜɥɹɸɬɫɹ ɞɨɩɭɫɤɚɟɦɵɦɢ, ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ ɲɜɚ ɭɦɟɧɶɲɚɟɬɫɹ ɧɚ 

1η…20%. Ɍɚɤɠɟ ɨɫɧɨɜɧɭɸ ɪɨɥɶ ɜ ɩɨɹɜɥɟɧɢɢ ɷɬɢɯ ɞɟɮɟɤɬɨɜ ɢɝɪɚɟɬ ɫɚɦ ɩɪɨɰɟɫɫ 

ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɩɪɢ ɫɜɚɪɤɟ ɜ ɫɜɚɪɨɱɧɭɸ 

ɜɚɧɧɭ ɩɨɩɚɞɚɸɬ ɧɟɤɨɬɨɪɵɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɤɨɬɨɪɵɟ, ɜɫɬɭɩɚɹ ɜ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɢɣ 

ɤɨɧɬɚɤɬ ɫ ɪɚɫɩɥɚɜɥɟɧɧɵɦ ɦɟɬɚɥɥɨɦ ɨɛɪɚɡɭɸɬ ɬɭɝɨɩɥɚɜɤɢɟ ɨɤɫɢɞɵ. Ɉɧɢ ɜɵɩɚɞɚɸɬ 

ɜ ɫɜɚɪɧɨɣ ɲɨɜ ɜ ɜɢɞɟ ɲɥɚɤɨɜɵɯ ɜɤɥɸɱɟɧɢɣ. ɉɨɪɵ ɨɛɪɚɡɭɸɬɫɹ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ 

ɡɚɱɢɫɬɤɟ ɤɪɨɦɨɤ ɩɨɞ ɫɜɚɪɤɭ, ɱɬɨ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɝɚɡɚ ɡɚ 

ɫɱɟɬ ɫɝɨɪɚɧɢɹ ɭɤɚɡɚɧɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ.  

ȼ ɬɨ ɠɟ ɜɪɟɦɹ, ɜ ɭɫɥɨɜɢɹɯ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ, ɩɪɨɜɨɞɢɦɨɣ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɟɣ, ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ ɝɟɨɝɪɚɮɢɢ ɩɨɞɚɱɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɪɚɡɥɢɱɧɵɟ 

ɱɚɫɬɢ ɫɬɪɚɧɵ ɬɪɟɛɭɟɬɫɹ ɨɛɲɢɪɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. ɗɬɨ 

ɬɚɤɠɟ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɩɨɞ ɫɨɛɨɣ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɵɯ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɞɟɣɫɬɜɭɸɳɢɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɝɚɡɨɩɪɨɜɨɞɨɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɫɧɨɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɜɥɢɹɸɳɢɦɢ ɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 

ɹɜɥɹɸɬɫɹ: 

– ɫɤɨɪɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɦɨɧɬɚɠɚ; 

– ɫɤɨɪɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɤɢ; 

– ɭɞɚɥɟɧɧɨɫɬɶ ɦɟɫɬɚ ɦɨɧɬɚɠɚ ɨɬ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɬɪɭɛ. 

Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɣ 

ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ: 

– ɩɪɢɦɟɧɢɬɶ ɜ ɪɚɣɨɧɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɟɪɟɞɜɢɠɧɭɸ ɫɜɚɪɨɱɧɭɸ ɛɚɡɭ, 

ɫɨɫɬɨɹɳɭɸ ɢɡ: 

ɚ) ɩɨɥɭɩɪɢɰɟɩɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɧɟɦ ɤɨɥɶɰɟɜɵɦ ɤɚɧɬɨɜɚɬɟɥɟɦ; 

ɛ) ɩɪɢɫɬɚɜɧɵɯ ɥɟɫɬɧɢɰ ɞɥɹ ɭɞɨɛɫɬɜɚ ɩɨɞɯɨɞɚ ɫɩɟɰɢɚɥɢɫɬɨɜ ɤ ɦɟɫɬɭ ɪɚɛɨɬ; 
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ɜ) ɬɟɧɬɚ ɞɥɹ ɡɚɳɢɬɵ ɡɨɧɵ ɩɪɨɜɟɞɟɧɢɹ ɨɬ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ; 

ɝ) ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɢɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ; 

ɞ) ɫɜɚɪɨɱɧɨɣ ɤɨɥɨɧɧɵ; 

– ɩɪɢɦɟɧɢɬɶ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɝɚɡɨɩɪɨɜɨɞɚ ɬɪɟɯɬɪɭɛɧɵɟ ɫɟɤɰɢɢ, ɫɜɚɪɟɧɧɵɟ ɧɚ 

ɩɟɪɟɞɜɢɠɧɨɣ ɫɜɚɪɨɱɧɨɣ ɛɚɡɟ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɮɚɤɬɢɱɟɫɤɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɫɬɵɤɨɜ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɫɦɟɧɧɨɣ ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɭɱɚɫɬɤɚ; 

– ɩɪɢɦɟɧɢɬɶ ɩɪɢ ɫɜɚɪɤɟ ɬɪɟɯɬɪɭɛɧɵɯ ɫɟɤɰɢɣ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɫɜɚɪɤɭ ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ. ɗɬɨ ɩɨɡɜɨɥɢɬ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ ɧɚ ɫɜɚɪɤɭ ɫɬɵɤɚ, ɚ ɬɚɤɠɟ ɫɧɢɡɢɬɶ 

ɜɥɢɹɧɢɟ ɩɨɝɨɞɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. ɉɪɢ ɷɬɨɦ 

ɤɨɪɧɟɜɨɣ ɩɪɨɯɨɞ ɜɚɪɢɬɫɹ ɩɨ ɛɚɡɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ STT; 

– ɩɪɢɦɟɧɢɬɶ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɤɨɦɛɢɧɚɰɢɸ 

«ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ–ɮɥɸɫ» ɩɪɨɜɨɥɨɤɭ OKAЮЭrШН 12.24 ɞɢɚɦɟɬɪɨɦ 4 ɦɦ ɢ ɮɥɸɫ 

OKFХЮб 10.71. 

 

1.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɚɬɬɟɫɬɚɰɢɢ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ 

 

ȼɫɟ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ, ɩɪɢɦɟɧɹɟɦɵɟ ɜ ɬɪɚɫɫɨɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɞɨɥɠɧɵ ɛɵɬɶ ɚɬɬɟɫɬɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 03-θ1η-03. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ ɞɨɥɠɧɨ ɛɵɬɶ ɚɬɬɟɫɬɨɜɚɧɨ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɨɥɨɠɟɧɢɹɦɢ ɊȾ 03-θ14-03. 

Ɇɚɬɟɪɢɚɥɵ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɤɢ, ɞɨɥɠɧɵ ɛɵɬɶ 

ɚɬɬɟɫɬɨɜɚɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɥɨɠɟɧɢɹɦɢ ɊȾ 03-θ13-03. 

ɋɜɚɪɤɭ ɫɬɵɤɨɜ ɬɪɭɛ ɢɦɟɸɬ ɩɪɚɜɨ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɫɜɚɪɳɢɤɢ, ɤɨɬɨɪɵɟ 

ɩɪɨɲɥɢ ɚɬɬɟɫɬɚɰɢɸ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɉȻ 03-273-99, ɊȾ 03-49η-02. ɉɟɪɟɞ 

ɫɜɚɪɤɨɣ ɩɪɨɜɨɞɹɬɫɹ ɞɨɩɭɫɤɧɵɟ ɢɫɩɵɬɚɧɢɹ ɫɬɵɤɨɜ, ɤɨɬɨɪɵɟ ɫɜɚɪɟɧɵ ɫɜɚɪɳɢɤɚɦɢ, 

ɪɚɛɨɬɚɸɳɢɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɝɚɡɨɩɪɨɜɨɞɨɦ. 
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Ɋɭɤɨɜɨɞɫɬɜɨ ɫɜɚɪɨɱɧɵɦɢ ɪɚɛɨɬɚɦɢ ɜ ɭɫɥɨɜɢɹɯ ɦɨɧɬɚɠɚ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɫɩɟɰɢɚɥɢɫɬɵ, ɩɪɨɲɟɞɲɢɟ ɚɬɬɟɫɬɚɰɢɸ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɉȻ 03-273-99, ɊȾ 03-

49η-02. 

ɉɟɪɟɞ ɫɜɚɪɤɨɣ ɫɬɵɤɚ ɫɜɚɪɳɢɤ ɞɨɥɠɟɧ ɨɮɨɪɦɢɬɶ ɞɨɩɭɫɤɧɨɣ ɥɢɫɬ, ɜ ɤɨɬɨɪɨɦ 

ɭɤɚɡɚɧɵ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ ɤɚɤ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ, ɬɚɤ ɪɟɡɭɥɶɬɚɬɵ 

ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. 

ɋɜɚɪɤɭ ɨɛɪɚɡɰɨɜ ɩɪɨɜɨɞɹɬ ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɨɩɟɪɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ, ɤɨɬɨɪɵɟ ɪɚɡɪɚɛɨɬɚɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɤɚɪɬɵ 

ɫɛɨɪɤɢ, ɫɜɚɪɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɚ ɤɨɥɶɰɟɜɵɯ ɫɬɵɤɨɜ. 

Ɉɩɟɪɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɚɪɬɵ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɛɨɪɤɢ ɢ ɫɜɚɪɤɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɩɨɞɩɢɫɚɧɵ ɫɩɟɰɢɚɥɢɫɬɨɦ ɫɜɚɪɨɱɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤɨɬɨɪɵɣ 

ɚɬɬɟɫɬɨɜɚɧ ɧɚ III ɢɥɢ IV ɭɪɨɜɟɧɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉȻ 03-273-99, ɊȾ 03-49η-02. Ⱦɚɧɧɵɟ ɫɩɟɰɢɚɥɢɫɬɵ ɭɬɜɟɪɠɞɟɧɵ ɝɥɚɜɧɵɦ 

ɢɧɠɟɧɟɪɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɫɨɝɥɚɫɨɜɚɧɵ ɝɥɚɜɧɵɦ ɫɜɚɪɳɢɤɨɦ ɡɚɤɚɡɱɢɤɚ, ɭ ɤɨɬɨɪɨɝɨ 

ɭɪɨɜɟɧɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɧɟ ɧɢɠɟ III ɫɨɝɥɚɫɧɨ ɬɪɟɛɨɜɚɧɢɹɦ ɉȻ 03-

273-99. 

 

1.η Ɉɩɢɫɚɧɢɟ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ 

 

Ⱦɥɹ ɫɛɨɪɤɢ ɢ ɫɜɚɪɤɢ ɫɬɵɤɨɜ ɬɪɭɛ ɩɪɟɞɥɚɝɚɟɬɫɹ ɡɚɦɟɧɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 

ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɫɜɚɪɤɭ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ 

ɨɞɧɨɫɬɨɪɨɧɧɸɸ ɫɜɚɪɤɭ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɫɜɚɪɤɢ ɩɨɞ ɫɥɨɟɦ 

ɮɥɸɫɚ ɹɜɥɹɸɬɫɹ: 

– ɩɨɜɵɲɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɗɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɩɪɢ ɫɜɚɪɤɟ ɩɨɜɵɲɟɧɧɵɯ ɬɨɤɨɜ, ɛɨɥɶɲɟɝɨ ɞɢɚɦɟɬɪɚ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ, 

ɩɨɜɵɲɟɧɧɨɣ ɝɥɭɛɢɧɵ ɩɪɨɩɥɚɜɥɟɧɢɹ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ; 

– ɡɚ ɫɱɟɬ ɤɨɪɤɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɮɥɸɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɨɥɟɟ ɧɚɞɟɠɧɚɹ ɡɚɳɢɬɚ 

ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɪɟɦɹ 

ɨɫɬɵɜɚɧɢɹ ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɵ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɬɚɤɠɟ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ 

ɞɟɮɟɤɬɨɜ ɬɢɩɚ ɩɨɪ, ɲɥɚɤɨɜɵɯ ɜɤɥɸɱɟɧɢɣ ɢ ɬ.ɞ.; 
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– ɦɚɤɫɢɦɚɥɶɧɚɹ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ; 

– ɜɵɫɨɤɢɣ ɄɉȾ ɞɭɝɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪɚɰɢɨɧɚɥɶɧɨ ɪɚɫɯɨɞɨɜɚɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ; 

– ɧɢɡɤɢɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɞɧɨɝɨ ɦɟɬɚɥɥɚ ɧɚ ɭɝɚɪ ɢ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ (ɧɟ ɛɨɥɟɟ 

η%); 

– ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɨɩɟɪɚɬɨɪɨɜ ɫɜɚɪɨɱɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ɉɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɜɚɪɤɢ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɹɜɥɹɟɬɫɹ ɟɟ ɧɢɡɤɚɹ 

ɩɪɢɦɟɧɢɦɨɫɬɶ ɜ ɪɚɡɥɢɱɧɵɯ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ, ɚ ɢɦɟɧɧɨ, ɫɜɚɪɤɚ 

ɜɨɡɦɨɠɧɚ ɬɨɥɶɤɨ ɜ ɧɢɠɧɟɦ ɩɨɥɨɠɟɧɢɢ. Ɍɚɤɠɟ ɜ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ 

ɩɨɬɪɟɛɭɟɬɫɹ ɢɡɦɟɧɢɬɶ ɪɚɡɞɟɥɤɭ ɤɪɨɦɨɤ ɬɪɭɛ. 

ɉɪɟɞɥɚɝɚɟɦɚɹ ɬɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ 

ɧɟɫɤɨɥɶɤɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɪɢɦɟɧɹɟɦɨɣ, ɩɨɷɬɨɦɭ ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ 

ɫɥɟɞɭɸɳɢɣ: 

– ɬɪɭɛɵ, ɩɪɢɧɹɬɵɟ ɪɚɧɟɟ ɩɨ ɜɯɨɞɧɨɦɭ ɤɨɧɬɪɨɥɸ, ɫɨ ɫɤɥɚɞɚ ɞɨɫɬɚɜɥɹɸɬɫɹ ɜ 

ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɵɯ ɩɥɟɬɟɜɨɡɨɜ; 

– ɬɪɭɛɨɭɤɥɚɞɱɢɤɢ ɜɵɝɪɭɠɚɸɬ ɢɯ ɫ ɩɥɟɬɟɜɨɡɨɜ ɢ ɜɵɤɥɚɞɵɜɚɸɬɫɹ ɜɞɨɥɶ ɨɫɢ 

ɝɚɡɨɩɪɨɜɨɞɚ ɧɚ ɩɟɫɱɚɧɵɟ ɧɚɫɵɩɢ ɜ ɧɢɬɤɭ, ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɬɪɭɛɚɦɢ ɧɟ ɦɟɧɟɟ 

η00 ɦɦ. ɉɪɢ ɷɬɨɦ ɜɵɫɨɬɚ ɧɚɫɵɩɢ ɧɟ ɞɨɥɠɧɚ ɛɵɬɶ ɦɟɧɟɟ 4η0 ɦɦ; 

– ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɷɬɢɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɜɚɪɨɱɧɚɹ ɛɚɡɚ; 

– ɞɚɥɟɟ ɫ ɧɚɫɵɩɢ ɧɚ ɛɚɡɭ ɭɤɥɚɞɵɜɚɟɬɫɹ ɩɟɪɜɚɹ ɬɪɭɛɚ; 

– ɩɨɤɚ ɬɪɭɛɨɭɤɥɚɞɱɢɤ ɫɥɟɞɭɟɬ ɡɚ ɫɥɟɞɭɸɳɟɣ ɬɪɭɛɨɣ, ɧɚ ɩɟɪɜɭɸ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɹɫ ɞɥɹ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ (ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 

ɫɜɚɪɤɚ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ); 

– ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɷɬɢɦ ɜ ɩɟɪɜɭɸ ɬɪɭɛɭ ɫɬɚɜɢɬɫɹ ɜɧɭɬɪɟɧɧɢɣ ɰɟɧɬɪɚɬɨɪ; 

– ɡɚɬɟɦ ɧɚ ɤɚɧɬɨɜɚɬɟɥɶ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜɬɨɪɚɹ ɬɪɭɛɚ ɫ ɜɵɫɬɚɜɥɟɧɢɟɦ ɬɪɟɛɭɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɫɛɨɪɤɢ; 

– ɩɨɫɥɟ ɷɬɨɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɧɬ ɞɥɹ ɫɜɚɪɤɢ; 

– ɩɨɫɥɟ ɜɵɫɬɚɜɥɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɫɛɨɪɤɢ, ɩɪɨɢɫɯɨɞɢɬ ɭɫɬɚɧɨɜɤɚ ɬɟɪɦɢɱɟɫɤɢɯ 

ɩɨɹɫɨɜ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ (ɫɨɝɥɚɫɧɨ ɪɢɫɭɧɤɭ1.8); 

– ɡɚɬɟɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɚ ɞɜɭɯ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɫɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ (ɫɨɝɥɚɫɧɨ ɛɚɡɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ); 
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– ɩɨ ɨɤɨɧɱɚɧɢɢ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɝɨ ɨɫɦɨɬɪ; 

– ɩɨɫɥɟ ɨɫɦɨɬɪɚ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ, ɰɟɧɬɪɚɬɨɪ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɦɟɫɬɭ 

ɫɥɟɞɭɸɳɟɝɨ ɫɬɵɤɚ. ɉɚɪɚɥɥɟɥɶɧɨ ɫ ɷɬɢɦ ɧɚ ɫɜɨɛɨɞɧɵɣ ɤɨɧɟɰ ɜɬɨɪɨɣ ɬɪɭɛɵ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɣ ɩɨɹɫ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ ɢ ɩɨɜɬɨɪɹɸɬɫɹ 

ɩɪɟɞɵɞɭɳɢɟ ɨɩɟɪɚɰɢɢ; 

– ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɞɝɨɬɨɜɤɨɣ ɜɬɨɪɨɝɨ ɫɬɵɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚɫɬɪɨɣɤɚ 

ɫɜɚɪɨɱɧɨɣ ɤɨɥɨɧɧɵ ɞɥɹ ɫɜɚɪɤɢ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ; 

– ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɞɜɭɯ ɫɬɵɤɨɜ, ɜɬɨɪɨɣ 

ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ; 

– ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɩɭɬɫɬɜɭɸɳɢɣ ɩɨɞɨɝɪɟɜ ɢ ɞɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɤɚ ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ; 

– ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɩɪɨɯɨɞɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɟɝɨ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɡɚɱɢɫɬɤɚ; 

– ɩɨɫɥɟ ɫɜɚɪɤɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɹ ɲɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ. 

ɉɨ ɡɚɜɟɪɲɟɧɢɢ ɤɨɧɬɪɨɥɹ ɬɪɟɯɬɪɭɛɧɚɹ ɫɟɤɰɢɹ ɫɧɢɦɚɟɬɫɹ ɫ ɛɚɡɵ ɢ ɫɬɚɜɢɬɫɹ ɜ 

ɧɢɬɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɨɝɥɚɫɧɨ ɛɚɡɨɜɨɣ ɬɟɯɧɨɥɨɝɢɢ. 

 

1.θ Ɉɩɢɫɚɧɢɟ ɩɪɢɧɹɬɵɯ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɫɜɚɪɨɱɧɚɹ ɩɪɨɜɨɥɨɤɚ 

ɫɩɥɨɲɧɨɝɨ ɫɟɱɟɧɢɹ ɦɚɪɤɢ SЮЩОrArМL-ηθ ɞɢɚɦɟɬɪɨɦ 1,14 ɦɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ 

LТЧМШХЧEХОМЭrТМ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

SЮЩОrArМL-ηθ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 1.η.  Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ 

ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.θ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ 

ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. Ɍɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɞ ɧɚɡɜɚɧɢɟɦ STT (SЮrПКМОTОЧЬТШЧTrКЧЬПОr), ɨɫɧɨɜɚɧɧɨɟ ɧɚ 

ɦɟɯɚɧɢɡɦɟ ɩɟɪɟɧɨɫɚ ɤɚɩɥɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɫ ɩɨɦɨɳɶɸ ɫɢɥ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ. 

Ɉɩɪɟɞɟɥɢɦ ɫɬɨɣɤɨɫɬɶ ɦɟɬɚɥɥɚ, ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɩɪɨɜɨɥɨɤɨɣ SЮЩОrArМL-ηθ, 

ɩɪɨɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (θ, 7) 
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HCS=
C ቀS+P+ SТ

2η
+0,01NТቁ 103

3MЧ+Cr+MШ+V , (θ) 

 

ɝɞɟ ɋ, S, P, SТ, NТ, MЧ, Cr, MШ, V – ɦɚɫɫɨɜɵɟ ɞɨɥɢ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ 

ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɟ, %. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (θ), ɞɥɹ ɩɪɨɜɨɥɨɤɢ SЮЩОrArМL-ηθ 

 

HCS=
0,08∙ ቀ0,001+0,001+ 0,9

2η
ቁ ∙ 103

3∙1,η =0,7, ɟɞ. 

 

Ɍɚɤ ɤɚɤ 0,7<4, ɬɨ ɧɚɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɧɟ ɫɤɥɨɧɟɧ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɝɨɪɹɱɢɯ 

ɬɪɟɳɢɧ. 

Ɂɚɩɨɥɧɹɸɳɢɟ ɢ ɨɛɥɢɰɨɜɨɱɧɵɟ ɩɪɨɯɨɞɵ ɬɚɤɠɟ ɜɚɪɹɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɬɨɤɨɦ 

ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ «ɡɚɩɨɥɧɹɸɳɢɯ ɢ 

ɨɛɥɢɰɨɜɨɱɧɵɯ ɩɪɨɯɨɞɨɜ ɩɪɟɞɥɚɝɚɟɬɫɹ ɩɪɢɦɟɧɢɬɶ ɫɜɚɪɨɱɧɭɸ ɩɪɨɜɨɥɨɤɭ ɦɚɪɤɢ 

OKAЮЭrШН 12.24 ɞɢɚɦɟɬɪɨɦ 4 ɦɦ ɢ ɮɥɸɫ OKFХЮб 10.71. 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 12.24 

ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 1.11. 

Ɍɚɛɥɢɰɚ 1.11 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɨɜɨɥɨɤɨɣ 

OKAЮЭrШН 12.24 

ȼ ɩɪɨɰɟɧɬɚɯ 

C SТ MЧ MШ 
S P 

ɇɟ ɛɨɥɟɟ 

0,08 –0,12 0,0η – 0,20 0,9η – 1,20 0,4η – 0,θ0 0,02 

 

 

 

 

ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɮɥɸɫɚ OKFХЮб 10.71 ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 1.12. 
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Ɍɚɛɥɢɰɚ 1.12 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɮɥɸɫɚ OKFХЮб 10.71 

ȼ ɩɪɨɰɟɧɬɚɯ 

AХ2O3+MЧO CКF2 CКO+MРO SТO2+TТO2 

3η 1η 2η 20 

 

ɉɪɢ ɫɜɚɪɤɟ ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 12.24 ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ OKFХЮб 10.71 

ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 1.13. 

Ɍɚɛɥɢɰɚ 1.13 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ 

ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 12.24 ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ OKFХЮб 10.71 

C SТ MЧ MШ 
S P 

ɇɟ ɛɨɥɟɟ 

0,08 0,4 1,3η 0,η 0,02 0,03 

 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 

12.24 ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ OKFХЮб 10.71 ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 1.14. 

Ɍɚɛɥɢɰɚ 1.14 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ 

ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 12.24 ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ OKFХЮб 10.71 

ɉɪɟɞɟɥ ɬɟɤɭɱɟɫɬɢɌ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

ɉɪɟɞɟɥ ɜɪɟɦɟɧɧɨɝɨ 

ɫɨɩɪɨɬɢɜɥɟɧɢɹȼ, Ɇɉɚ, 

ɧɟ ɦɟɧɟɟ 

Ɉɬɧɨɫɢɬɟɥɶɧɨɟ 

ɭɞɥɢɧɟɧɢɟ δη, %, 

ɧɟ ɦɟɧɟɟ 

η10 η80 24 

 

Ɉɩɪɟɞɟɥɢɦ ɫɬɨɣɤɨɫɬɶ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ ɩɪɨɜɨɥɨɤɨɣ OKAЮЭrШН 12.24 ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ OKFХЮб 10.71 ɩɪɨɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɝɨɪɹɱɢɯ ɬɪɟɳɢɧ ɩɨ ɮɨɪɦɭɥɟ (θ) 

 

HCS=
0,08∙ ቀ0,02+0,03+ 0,4

2η
ቁ ∙ 103

3∙1,3η+0,η =1, ɟɞ. 

Ɍɚɤ ɤɚɤ 1<4, ɬɨ ɧɚɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɧɟ ɫɤɥɨɧɟɧ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɝɨɪɹɱɢɯ 

ɬɪɟɳɢɧ. 
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1.7 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɨɜ ɫɜɚɪɤɢ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ 

 

ɋɜɚɪɤɚ ɜ ɩɪɟɞɥɚɝɚɟɦɨɦ ɜɚɪɢɚɧɬɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ ɞɜɭɦɹ 

ɫɩɨɫɨɛɚɦɢ: ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ (ɤɨɪɧɟɜɨɣ ɩɪɨɯɨɞ) ɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ (ɡɚɩɨɥɧɹɸɳɢɟ ɢ ɨɛɥɢɰɨɜɨɱɧɵɣ 

ɩɪɨɯɨɞɵ). 

Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɦɧɨɝɨɩɪɨɯɨɞɧɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

– ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ; 

– ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɵɯ ɫɥɨɟɜ. 

Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɧɨɝɨ ɲɜɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.14. 

 
Ɋɢɫɭɧɨɤ 1.14 – Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɧɨɝɨ ɲɜɚ 

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɪɚɡɞɟɥɤɢ ɫɨɫɬɚɜɥɹɟɬ FɊ = 4,θ ɫɦ2. ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ 

ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɉȺɈ «Ƚɚɡɩɪɨɦ», ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɞɧɨɫɬɨɪɨɧɧɟɣ 

ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɞɥɹ ɬɨɥɳɢɧ ɬɪɭɛ 27 ɦɦ ɬɪɟɛɭɟɬɫɹ ɧɟ ɦɟɧɟɟ θ ɩɪɨɯɨɞɨɜ. 
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Ɉɩɬɢɦɚɥɶɧɨɣ ɩɥɨɳɚɞɶɸ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ 

ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɜɚɥ 0,3…0,3η ɫɦ2. Ⱦɥɹ ɭɬɨɱɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɩɪɢ ɫɜɚɪɤɟ 

ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɢɦɟɦ, ɱɬɨ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ 

ɦɟɬɚɥɥɚ Fɇ
Ʉ=0,3η ɫɦ2. 

ɉɪɢ ɫɜɚɪɤɟ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ ɲɜɚ, ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 1 ɫɦ2 (ɢɥɢ 100 ɦɦ2). 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɪɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɟ 

ɜ ɱɚɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɩɪɢɦɟɦ, ɱɬɨ ɩɥɨɳɚɞɶ 

ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢ: 

– ɩɟɪɜɨɦ ɡɚɩɨɥɧɹɸɳɟɦ ɩɪɨɯɨɞɟ Fɇ
Ɂ1=0,θ ɫɦ2; 

–ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɩɨɥɧɹɸɳɢɯ ɩɪɨɯɨɞɚɯFɇ
Ɂɉ=0,9 ɫɦ2; 

– ɨɛɥɢɰɨɜɨɱɧɨɦ ɩɪɨɯɨɞɟFɇ
Ɉ=0,9η ɫɦ2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɜɚɪɧɨɣ ɲɨɜ ɜɚɪɢɬɫɹ ɜ ɨɛɳɟɦ ɜɢɞɟ ɡɚ θ ɩɪɨɯɨɞɨɜ. 

 

1.7.1 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ. 

ɋɜɚɪɨɱɧɵɣ ɬɨɤ ɩɨɫɬɨɹɧɧɵɣ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. ɉɪɢɦɟɦ, ɱɬɨ ɜɵɥɟɬ 

ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ 12 ɦɦ, ɪɚɫɯɨɞ ɝɚɡɚ 18 ɥ/ɦɢɧ. 

ɉɪɢɦɟɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 200 Ⱥ. Ɍɨɝɞɚ ɪɚɫɫɱɢɬɚɟɦ 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɩɨ ɮɨɪɦɭɥɟ (7) 

 

UȾ=20+
0,0ηඥНɗ

ICB±1, B, (7) 

 

ɝɞɟ Нɗ = 1,14 – ɞɢɚɦɟɬɪ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɦɦ; 

ICB = 200 – ɡɧɚɱɟɧɢɟ ɫɢɥɵ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, Ⱥ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (7) ɩɨɥɭɱɢɦ, ɱɬɨ 
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UȾ=20+
0,0ηඥ1,14

∙200±1≈29±1 ȼ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ VɉɈȾ (8) 

 

VɉɈȾ=
αɊICB

3θ00FɗɅγ ,
ɫɦ
ɫ , (8) 

 

ɝɞɟ αЕɪ = – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ, ɝ/Ⱥɱ; 

FɗɅ= 0,01– ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɫɦ2; 

γ = 7,8 – ɩɥɨɬɧɨɫɬɶ ɦɟɬɚɥɥɚ, ɝ/ɫɦ3. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (8) 

 

VɉɈȾ=
14∙200

3θ00∙0,01∙7,8 =10
ɫɦ
ɫ . 

 

ɋɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (2) 

 

VCB=
VɉɈȾ

FH
∙FɗɅ,

ɫɦ
ɫ , (9) 

 

ɝɞɟ VɉɈȾ = 10 – ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɩɪɨɜɨɥɨɤɢ, ɫɦ/ɫ; 

Fɇ = 0,3η – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɫɦ2; 

FɗɅ= 0,01– ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɫɦ2. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (9) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

VCB=
10

0,3η ∙0,01=0,3 
ɫɦ
ɫ . 
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Ɉɩɪɟɞɟɥɢɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ (10) 

 

qɉɈȽ=
0,24UȾICBȘ

VCB
,
ɤɚɥ
ɫɦ , (10) 

 

ɝɞɟ Ș=0,8η – ɷɮɮɟɤɬɢɜɧɵɣ ɄɉȾ ɧɚɝɪɟɜɚ ɢɡɞɟɥɢɹ ɞɭɝɨɣ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (10) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

qɉɈȽ=
0,24∙29∙200∙0,8η

0,3 =3944 
ɤɚɥ
ɫɦ . 

 

ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɦɧɨɝɨɩɪɨɯɨɞɧɨɣ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɵɯ ɲɜɨɜ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɛɨɥɟɟ 1ɦ ɞɥɹ ɩɟɪɜɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (11) 

 

ω=ωഥ2πλ
ሺɌɆ-Ɍ0ሻ2

Ф1qɉɈȽ
,
ɋ
ɫ , (11) 

 

ɝɞɟ Ф1 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɦɧɨɝɨɩɪɨɯɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɟɞ; 

ω  – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ, ɟɞ; 

λ = 0,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɤɚɥ/ɫɦ ɫ °ɋ; 

ɌɆ =η00 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɦɟɧɶɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɭɫɬɟɧɢɬɚ, °ɋ;  

Ɍ0 = 1η0 – ɧɚɱɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɞɟɥɢɹ, °ɋ. 
Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ ω  ɡɚɜɢɫɢɬ ɨɬ ɞɪɭɝɨɝɨ ɛɟɡɪɚɡɦɟɪɧɨɝɨ 

ɤɪɢɬɟɪɢɹ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (12) 
 

1
ș =

2Ф1qɉɈȽ

π൫δ2Ф2൯МγሺɌɆ-Ɍ0ሻ , (12) 

 

ɝɞɟ Мγ = 1,2η – ɨɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ, ɤɚɥ/ɫɦ3°ɋ; 

Ф2 – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɦɧɨɝɨɩɪɨɯɨɞɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɟɞ. 
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Ⱦɥɹ ɫɬɵɤɨɜɨɣ ɫɜɚɪɤɢ ɫ ɪɚɡɞɟɥɤɨɣ ɤɪɨɦɨɤ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

 

Ф1=Ф2=
180°

180°-α , (13) 

 

ɝɞɟ α = 70 – ɭɝɨɥ ɪɚɡɞɟɥɤɢ ɜ ɡɨɧɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ, ɝɪɚɞ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (13) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

Ф1=Ф2=
180°

180°-70° =1,θ. 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɮɨɪɦɭɥɟ (12) ɩɨɥɭɱɢɦ, ɱɬɨ 
1
ș =

2∙1,θ∙3944
3,14∙൫2,72∙1,θ൯∙1,2η∙ሺη00-1η0ሻ =0,8. 

 

ɉɪɢ ɡɧɚɱɟɧɢɢ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɪɢɬɟɪɢɹ 0,8 ɩɨɥɭɱɢɦ, ɱɬɨ ωഥ=0,88 (2). 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (11) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

ω=0,88∙2∙3,14∙0,1∙
ሺη00-1η0ሻ2

1,θ∙3944 =10,7
ɋ
ɫ . 

 

Ⱦɥɹ ɫɬɚɥɢ 10Ƚ2ɎȻɘ ɢɧɬɟɪɜɚɥ ɦɝɧɨɜɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

0,1… 70 °ɋ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 1η0 

ɋ ɢ ɩɪɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɚɹ 

ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ. 
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1.7.2 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɩɟɪɜɨɝɨ ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɪɨɯɨɞɚ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɩɟɪɜɨɝɨ ɡɚɩɨɥɧɹɸɳɟɝɨ 

ɩɪɨɯɨɞɚ. ɋɜɚɪɨɱɧɵɣ ɬɨɤ ɩɨɫɬɨɹɧɧɵɣ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. ɉɪɢɦɟɦ, ɱɬɨ ɜɵɥɟɬ 

ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ 40 ɦɦ, ɜɵɫɨɬɚ ɫɥɨɹ ɮɥɸɫɚ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɦ. ɉɪɢ ɷɬɨɦ, ɜ 

ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ Нɗ = 4 ɦɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ αЕɪ = 18 ɝ/Ⱥɱ (ɨɧ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɞɢɚɝɪɚɦɦɚɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɥɵ ɬɨɤɚ ɢ ɨɬ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ), ɩɥɨɳɚɞɶ 

ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ FɗɅ= 0,12θ ɫɦ2, ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ Fɇ
Ɂ1=0,θ ɫɦ2. 

ɉɪɢɦɟɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ ηη0 Ⱥ.ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7) 

 

UȾ=20+
0,0η√4

∙ηη0±1≈34±1 ȼ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ VɉɈȾ ɩɨ ɮɨɪɦɭɥɟ (8) 

 

VɉɈȾ=
18∙ηη0

3θ00∙0,12θ∙7,8 =2,8 
ɫɦ
ɫ . 

 

ɋɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (9) 

 

VCB=
2,8
0,θ ∙0,12θ=0,θ 

ɫɦ
ɫ . 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ (10) 

 

qɉɈȽ=
0,24∙34∙ηη0∙0,8η

0,θ =θ3η8 
ɤɚɥ
ɫɦ . 
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ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɦɧɨɝɨɩɪɨɯɨɞɧɨɣ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɵɯ ɲɜɨɜ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɛɨɥɟɟ 1ɦ ɞɥɹ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɨɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(14) 

 

ω=ωഥ2πλ
ሺɌɆ-Ɍ0ሻ2

qɉɈȽ
,
ɋ
ɫ , (14) 

 

ɝɞɟ ω  – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ, ɟɞ; 

λ = 0,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɤɚɥ/ɫɦ ɫ °ɋ; 

ɌɆ =η00 – ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɦɟɧɶɲɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɚɭɫɬɟɧɢɬɚ, °ɋ;  

Ɍ0 = 200 –ɬɟɦɩɟɪɚɬɭɪɚ ɢɡɞɟɥɢɹ ɩɨɫɥɟ ɫɜɚɪɤɢ ɩɟɪɜɨɝɨ ɩɪɨɯɨɞɚ, °ɋ. 
Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ ω  ɡɚɜɢɫɢɬ ɨɬ ɞɪɭɝɨɝɨ ɛɟɡɪɚɡɦɟɪɧɨɝɨ 

ɤɪɢɬɟɪɢɹ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1η) 
 

1
ș =

2qɉɈȽ

πδ2МγሺɌɆ-Ɍ0ሻ =
2∙θ3η8

3,14∙2,72∙1,2η∙ሺη00-200ሻ =1,η. (1η) 

 

ɉɪɢ ɡɧɚɱɟɧɢɢ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɪɢɬɟɪɢɹ 1,η ɩɨɥɭɱɢɦ, ɱɬɨ ωഥ=0,48. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (14) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

ω=0,48∙2∙3,14∙0,1∙
ሺη00-200ሻ2

θ3η8 =4,3
ɋ
ɫ . 

 

Ⱦɥɹ ɫɬɚɥɢ 10Ƚ2ɎȻɘ ɢɧɬɟɪɜɚɥ ɦɝɧɨɜɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

0,1…70 °ɋ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɡɞɟɥɢɹ 200 ɋ ɢ ɩɪɢ ɪɚɫɫɱɢɬɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ 

ɫɜɚɪɤɟ ɩɟɪɜɨɝɨ ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɪɨɯɨɞɚ. 
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1.7.3 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɩɨɥɧɹɸɳɢɯ ɩɪɨɯɨɞɨɜ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɩɨɥɧɹɸɳɢɯ 

ɩɪɨɯɨɞɨɜ. ɋɜɚɪɨɱɧɵɣ ɬɨɤ ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɩɨɫɬɨɹɧɧɵɣ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. 

ɉɪɢɦɟɦ, ɱɬɨ ɜɵɥɟɬ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ 40 ɦɦ, ɜɵɫɨɬɚ ɫɥɨɹ ɮɥɸɫɚ ɫɨɫɬɚɜɥɹɟɬ 

30 ɦɦ. ɉɪɢ ɷɬɨɦ, ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ Нɗ 

= 4 ɦɦ, ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ αЕɪ = 20 ɝ/Ⱥɱ (ɨɧ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɞɢɚɝɪɚɦɦɚɦ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɢɥɵ ɬɨɤɚ ɢ ɨɬ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ), ɩɥɨɳɚɞɶ 

ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ FɗɅ= 0,12θ ɫɦ2, ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ Fɇ
Ɂɉ=0,9 ɫɦ2. 

ɉɪɢɦɟɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 7η0 Ⱥ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7) 

 

UȾ=20+
0,0η√4

∙7η0±1≈39±1 ȼ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ VɉɈȾ ɩɨ ɮɨɪɦɭɥɟ (8) 

 

VɉɈȾ=
20∙7η0

3θ00∙0,12θ∙7,8 =4,3 
ɫɦ
ɫ . 

 

ɋɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (9) 

 

VCB=
4,3
0,9 ∙0,12θ=0,θ 

ɫɦ
ɫ . 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ (10) 

 

qɉɈȽ=
0,24∙33∙7η0∙0,8η

0,θ =841η 
ɤɚɥ
ɫɦ . 
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1.7.4 Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɚ 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɚ. 

ɋɜɚɪɨɱɧɵɣ ɬɨɤ ɩɪɢ ɷɬɨɦ ɬɚɤɠɟ ɩɨɫɬɨɹɧɧɵɣ ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. ɉɪɢɦɟɦ, ɱɬɨ 

ɜɵɥɟɬ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ 40 ɦɦ, ɜɵɫɨɬɚ ɫɥɨɹ ɮɥɸɫɚ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɦ. ɉɪɢ 

ɷɬɨɦ, ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ ɞɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ Нɗ = 4 ɦɦ, 

ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɥɚɜɥɟɧɢɹ αЕɪ = 20 ɝ/Ⱥɱ, ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɷɥɟɤɬɪɨɞɧɨɣ 

ɩɪɨɜɨɥɨɤɢ FɗɅ= 0,12θ ɫɦ2, ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ 

Fɇ
Ɉ=0,9η ɫɦ2. 

ɉɪɢɦɟɦ, ɱɬɨ ɡɧɚɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɫɨɫɬɚɜɥɹɟɬ 7η0Ⱥ.ɋɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɞɭɝɟ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (7) 

 

UȾ=20+
0,0η√4

∙7η0±1≈39±1 ȼ. 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɤɨɪɨɫɬɶ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ VɉɈȾ ɩɨ ɮɨɪɦɭɥɟ (8) 

VɉɈȾ=
20∙7η0

3θ00∙0,12θ∙7,8 =4,3 
ɫɦ
ɫ . 

 

ɋɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (9) 

 

VCB=
4,3
0,9η ∙0,12θ=0,η7 

ɫɦ
ɫ . 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ (10) 

 

qɉɈȽ=
0,24∙37∙7η0∙0,8η

0,η7 =9932 
ɤɚɥ
ɫɦ . 
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ɋɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɞɥɹ ɦɧɨɝɨɩɪɨɯɨɞɧɨɣ ɫɜɚɪɤɢ ɤɨɥɶɰɟɜɵɯ ɲɜɨɜ 

ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɛɨɥɟɟ 1 ɦ ɞɥɹ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(14). ɉɪɢ ɷɬɨɦ ɩɟɪɜɵɣ ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɪɢɬɟɪɢɣ ɩɪɨɰɟɫɫɚ ω  ɡɚɜɢɫɢɬ ɨɬ ɞɪɭɝɨɝɨ 

ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɪɢɬɟɪɢɹ, ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɩɨ ɮɨɪɦɭɥɟ (1η) 
 

1
ș =

2qɉɈȽ

πδ2МγሺɌɆ-Ɍ0ሻ =
2∙9932

3,14∙2,72∙1,2η∙ሺη00-200ሻ =2,3. 

 

ɉɪɢ ɡɧɚɱɟɧɢɢ ɛɟɡɪɚɡɦɟɪɧɨɝɨ ɤɪɢɬɟɪɢɹ 2,3 ɩɨɥɭɱɢɦ, ɱɬɨ ωഥ=0,27η. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (14) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

ω=0,27η∙2∙3,14∙0,1∙
ሺη00-200ሻ2

9932 =1,θ
ɋ
ɫ . 

 

Ⱦɥɹ ɫɬɚɥɢ 10Ƚ2ɎȻɘ ɢɧɬɟɪɜɚɥ ɦɝɧɨɜɟɧɧɵɯ ɫɤɨɪɨɫɬɟɣ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 

0,1…70 °ɋ/ɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɢɡɞɟɥɢɹ 200 ɋ ɢ ɩɪɢ ɪɚɫɫɱɢɬɚɧɧɵɯ 

ɩɚɪɚɦɟɬɪɚɯ ɪɟɠɢɦɚ ɫɜɚɪɤɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɪɟɛɭɟɦɚɹ ɫɤɨɪɨɫɬɶ ɨɯɥɚɠɞɟɧɢɹ ɩɪɢ 

ɫɜɚɪɤɟ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɚ. 

 

1.8 Ɉɩɢɫɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɫɜɚɪɤɢ 

 

Ⱦɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ (ɤɨɪɧɟɜɨɣ ɩɪɨɯɨɞ) ɢ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɝɪɟɝɚɬ ɫɜɚɪɨɱɧɵɣ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɦɚɪɤɢ ɍɊȺɅ-4 ɧɚ 

ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-147 (ɜ ɫɟɜɟɪɧɨɦ ɢɫɩɨɥɧɟɧɢɢ). Ⱦɚɧɧɵɣ ɚɝɪɟɝɚɬ ɬɚɤɠɟ 

ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚ 

ɦɟɫɬɨ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɭɤɪɵɜɧɨɣ ɬɟɧɬ. Ɉɛɳɢɣ ɜɢɞ 

ɚɝɪɟɝɚɬɚ ɫɜɚɪɨɱɧɨɝɨ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɦɚɪɤɢ ɍɊȺɅ-4 ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-147 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.1η. 
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Ɋɢɫɭɧɨɤ 1.1η – Ɉɛɳɢɣ ɜɢɞ ɚɝɪɟɝɚɬɚ ɫɜɚɪɨɱɧɨɝɨ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɦɚɪɤɢ 

ɍɊȺɅ-4 ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-147 

 

Ɉɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɜɚɪɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɡɥɢɱɧɵɯ ɧɚɡɧɚɱɟɧɢɣ ɜ ɩɨɥɟɜɵɯ 

ɭɫɥɨɜɢɹɯ. Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɝɪɟɝɚɬɚ ɫɜɚɪɨɱɧɨɝɨ ɦɚɪɤɢ ɍɊȺɅ-4 ɧɚ ɛɚɡɟ 

ɬɪɚɤɬɨɪɚ Ɍ-147 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1η. 

Ɍɚɛɥɢɰɚ 1.1η – Ɉɛɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɝɪɟɝɚɬɚ ɫɜɚɪɨɱɧɨɝɨ ɦɚɪɤɢ ɍɊȺɅ-4 ɧɚ 

ɛɚɡɟ ɬɪɚɤɬɨɪɚ Ɍ-147 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ ηη00×2370×29θ0 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ 11000 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤȼɬ 100 

ɇɨɦɢɧɚɥɶɧɚɹ ɫɢɥɚ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ 180 

Ɇɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɜɵɯɨɞɟ, ɤȼȺ 12η 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɯɨɞɟ, ȼ 220/380 

ɑɚɫɬɨɬɚ ɬɨɤɚ, Ƚɰ η0 

Ɋɨɞ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɉɨɫɬɨɹɧɧɵɣ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ɫɬɪɟɥɵ ɤɪɚɧɚ (ɩɪɢ ɩɨɥɧɨɦ ɜɵɥɟɬɟ 

ɫɬɪɟɥɵ), ɤɝ 

1300 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɫɬɪɟɥɵ, ɦ η,η 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ, ɝɪɚɞ 3θ0 
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Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɦɨɧɬɚɠɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 

1.1θ. 

 
Ɋɢɫɭɧɨɤ 1.1θ – Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɨɱɧɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɦɨɧɬɚɠɧɨɦ ɩɨɥɨɠɟɧɢɢ 

ȼ ɫɨɫɬɚɜ ɚɝɪɟɝɚɬɚ ɜɯɨɞɢɬ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

– ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɦɨɳɧɨɫɬɶɸ 100 ɤȼɬ – 1 ɲɬ; 

– ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɞɥɹ ɫɜɚɪɤɢ – 4 ɲɬ; 

– ɩɟɱɶ ɞɥɹ ɩɪɨɤɚɥɤɢ ɮɥɸɫɚ – 1 ɲɬ; 

– ɤɨɦɩɥɟɤɬ ɤɚɛɟɥɟɣ ɫɜɚɪɨɱɧɵɯ – 1 ɲɬ; 

– ɲɤɚɮ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚ – 1 ɲɬ; 

– ɫɬɟɥɥɚɠ-ɫɬɨɣɤɚ – 1 ɲɬ; 

– ɩɪɨɠɟɤɬɨɪ – 2 ɲɬ; 

– ɜɜɨɞɧɨ-ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ – 1 ɲɬ; 

– ɨɫɜɟɳɟɧɢɟ, ɪɨɡɟɬɤɢ, ɨɝɧɟɬɭɲɢɬɟɥɶ, ɚɩɬɟɱɤɚ; 

– ɝɚɡɨɜɵɟ ɛɚɥɥɨɧɵ ɞɥɹ ɫɜɚɪɤɢ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ;  

– ɩɟɱɶ ɞɥɹ ɩɪɨɤɚɥɤɢ ɷɥɟɤɬɪɨɞɨɜ – 1 ɲɬ. 

ɂɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ 

ɹɜɥɹɟɬɫɹ IЧЯОrЭОМSTTII, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ 

ɪɚɧɟɟ ɜ ɬɚɛɥɢɰɟ 1.4. Ɍɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɬɪɟɛɭɟɬɫɹ 2 ɲɬ. ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɨɣ ɦɚɪɤɢ Ɇ300-ɋ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɣ 

ɝɨɥɨɜɤɨɣ ɦɚɪɤɢ Ɇ300-ɋ ɛɵɥɢ ɩɪɢɜɟɞɟɧɵ ɪɚɧɟɟ ɜ ɬɚɛɥɢɰɟ 1.3. 
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ɂɫɬɨɱɧɢɤɨɦ ɩɢɬɚɧɢɹ ɩɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜɵɩɪɹɦɢɬɟɥɶ ȼȾɍ-12η0ɍɁ ɩɪɨɢɡɜɨɞɫɬɜɚ ɮɢɪɦɵ ɁȺɈ «ɇɉɎ 

«ɂɌɋ»». Ɉɛɳɢɣ ɜɢɞ ɜɵɩɪɹɦɢɬɟɥɹ ȼȾɍ-12η0ɍɁ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.17. 

 
Ɋɢɫɭɧɨɤ 1.17 – Ɉɛɳɢɣ ɜɢɞ ɜɵɩɪɹɦɢɬɟɥɹ ȼȾɍ-12η0ɍɁ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɹ ȼȾɍ-12η0ɍɁ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.1θ. 

Ɍɚɛɥɢɰɚ 1.1θ – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɹ ȼȾɍ-12η0ɍɁ Д9Ж 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɉɢɬɚɧɢɟ ɫɟɬɢ, ȼ/Ƚɰ/Ɏɚɡɚ 380/η0/3 

ɇɨɦɢɧɚɥɶɧɵɣ ɫɜɚɪɨɱɧɵɣ ɬɨɤ, Ⱥ (ɩɪɢ ɉȼ 100%) 12η0 

ɉɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, Ⱥ 2η0…12η0 

ɉɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ȼ 24…44 

ɇɨɦɢɧɚɥɶɧɨɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 44 

ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ȼ, ɧɟ ɛɨɥɟɟ ηη 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɬɨɤɟ, ɤȼȺ, ɧɟ 

ɛɨɥɟɟ 
7η 

Ɇɚɫɫɚ, ɤɝ, ɧɟ ɛɨɥɟɟ η20 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ, ɧɟ ɛɨɥɟɟ 790×θ10×1410 
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ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɚɪɤɭ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɛɭɞɟɦ ɩɪɨɢɡɜɨɞɢɬɶ 

ɫɜɚɪɨɱɧɵɦɬɪɚɤɬɨɪɨɦ ɦɚɪɤɢ ȺȾɎ-1000. Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ȺȾɎ-

1000 ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.18. 

 
Ɋɢɫɭɧɨɤ 1.18 – Ɉɛɳɢɣ ɜɢɞ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ȺȾɎ-1000 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ȺȾɎ-1000 ɩɨɤɚɡɚɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.17. 

Ɍɚɛɥɢɰɚ 1.17 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ȺȾɎ-1000 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɩɪɢ ɱɚɫɬɨɬɟ η0 Ƚɰ, ȼ 3×380 

ɇɨɦɢɧɚɥɶɧɵɣ ɫɜɚɪɨɱɧɵɣ ɬɨɤ, Ⱥ (ɩɪɢ ɉȼ 100%) 1000 

ɉɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, Ⱥ 200…1000 

Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ, ɦɦ 2…η 

ɉɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɷɥɟɤɬɪɨɞɧɨɣ 

ɩɪɨɜɨɥɨɤɢ, ɦ/ɱ 
2θ…3θ0 

ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ȼ, ɧɟ ɛɨɥɟɟ ηη 

ɉɪɟɞɟɥɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɫɜɚɪɤɢ, ɦ/ɱ 0…28η 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ ɤɨɥɟɫ, ɦɦ 2θ0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ  
 

Ʉɨɥɟɫɧɚɹ ɤɨɥɟɹ, ɦɦ 320 

ȿɦɤɨɫɬɶ ɛɭɧɤɟɪɚ ɞɥɹ ɮɥɸɫɚ, ɞɦ3 10 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɚɜɬɨɦɚɬɚ ɩɪɢ ɱɚɫɬɨɬɟ η0 Ƚɰ, ȼ 42 

Ɇɚɫɫɚ, ɤɝ, ɛɟɡ ɩɪɨɜɨɥɨɤɢ ɢ ɮɥɸɫɚ 80 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ, ɧɟ ɛɨɥɟɟ 720×η00×θη0 

 

1.9 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 

 

Ɉɫɧɨɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɲɜɨɜ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɝɚɡɨɩɪɨɜɨɞɚ ɹɜɥɹɸɬɫɹ: 

– ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ (ȼɂɄ); 

– ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɢɣ (ɊɄ). 

ȼ ɤɚɱɟɫɬɜɟ ɞɭɛɥɢɪɭɸɳɟɝɨ ɦɟɬɨɞɚ ɤɨɧɬɪɨɥɹ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ (ɍɁɄ). Ɉɧ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɫɬɵɤɚɯ ɫ ɧɚɢɯɭɞɲɢɦɢ 

ɩɨ ɜɧɟɲɧɟɦɭ ɜɢɞɭ ɩɚɪɚɦɟɬɪɚɦɢ ɫɜɚɪɧɨɝɨ ɲɜɚ ɢ ɞɥɹ ɭɬɨɱɧɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 

ȼɂɄ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɜɫɟɯ ɨɩɟɪɚɰɢɹɯ ɩɨ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɝɚɡɨɩɪɨɜɨɞɚ ɤɚɤ 

ɩɟɪɜɢɱɧɵɣ ɦɟɬɨɞ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɹɜɥɹɸɬɫɹ ɨɱɟɜɢɞɧɵɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɢ 

ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. Ɉɧ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 

ɫɨɝɥɚɫɨɜɚɧɧɵɦ ɫ ɝɥɚɜɧɵɦ ɢɧɠɟɧɟɪɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɪɬɚɦ ɤɨɧɬɪɨɥɹ. 

ɇɚ ɨɩɟɪɚɰɢɢ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɨɜɟɪɹɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɚɱɟɫɬɜɚ ɨɫɧɨɜɧɵɯ, 

ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ, ɚ ɬɚɤɠɟ ɤɨɦɩɥɟɤɬɭɸɳɢɯ, ɩɨɫɬɚɜɥɹɟɦɵɯ 

ɧɚ ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɪɨɜɟɪɤɚ ɦɚɬɟɪɢɚɥɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ 

ɦɚɪɤɢɪɨɜɤɢ ɢ ɩɪɢɥɨɠɟɧɧɨɝɨ ɫɟɪɬɢɮɢɤɚɬɚ ɤɚɱɟɫɬɜɚ. 

ɉɪɢ ɩɪɨɜɟɪɤɟ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ ɥɢɛɨ 

ɨɬɫɭɬɫɬɜɢɟ: 

– ɪɠɚɜɱɢɧɵ; 

– ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 
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Ɍɚɤɠɟ ɜɵɛɨɪɨɱɧɨ ɩɪɨɜɨɞɹɬɫɹ ɢɫɩɵɬɚɧɢɹ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɭɬɟɦ ɧɚɩɥɚɜɤɢ 

ɧɚ ɨɛɪɚɡɟɰ ɥɢɛɨ ɫɜɚɪɤɢ ɤɨɧɬɪɨɥɶɧɨɝɨ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɢ ɩɪɨɜɟɪɤɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɦɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ. 

ɉɨɫɬɚɜɥɹɟɦɵɟ ɡɚɳɢɬɧɵɟ ɝɚɡɵ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɱɢɫɬɨɬɭ ɢ ɫɨɨɬɜɟɬɫɬɜɢɟ 

ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ. Ʉɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɪɨɬɚɦɟɬɪɚɦɢ. 

Ʉɚɱɟɫɬɜɨ ɩɨɫɬɭɩɢɜɲɟɝɨ ɫɜɚɪɨɱɧɨɝɨ ɮɥɸɫɚ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ ɫɟɪɬɢɮɢɤɚɬɧɵɦ 

ɞɚɧɧɵɦ ɢ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. 

Ɍɪɭɛɵ, ɩɨɫɬɚɜɥɹɟɦɵɟ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɩɪɨɯɨɞɹɬ ɨɩɟɪɚɰɢɸ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ 

(ɫɨɝɥɚɫɧɨ ɩ.1.3). 

ɉɪɢ ɬɟɤɭɳɟɦ ɤɨɧɬɪɨɥɟ ɩɪɨɜɟɪɹɟɬɫɹ ɤɚɱɟɫɬɜɨ ɫɛɨɪɤɢ, ɭɡɥɨɜ, ɪɚɡɞɟɥɤɢ, ɫɦɟɳɟɧɢɟ 

ɤɪɨɦɨɤ, ɧɚɥɢɱɢɟ ɡɚɡɨɪɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɢ ɩɨɫɥɟ ɫɜɚɪɤɢ ɜɢɡɭɚɥɶɧɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨ ɩɪɨɜɟɪɹɸɬ ɜɧɟɲɧɢɣ 

ɜɢɞ ɲɜɚ, ɟɝɨ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɛɦɟɪ ɢɡɞɟɥɢɹ. ɉɚɪɚɥɥɟɥɶɧɨ 

ɩɪɢ ɫɜɚɪɤɟ ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɚ. 

Ɂɚɜɟɪɲɚɟɬ ɫɢɫɬɟɦɭ ɤɨɧɬɪɨɥɹ ɢɡɞɟɥɢɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɢ 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. 

ȼɢɡɭɚɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɦɟɬɨɞ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ, ɧɨ ɢ ɩɪɢ ɤɨɧɬɪɨɥɢɪɨɜɚɧɢɢ ɨɩɟɪɚɰɢɣ ɡɚɝɨɬɨɜɤɢ, 

ɤɨɦɩɥɟɤɬɨɜɚɧɢɹ, ɫɛɨɪɤɢ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢɦɟɧɹɟɬɫɹ ɤɨɦɩɥɟɤɬ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɜɢɡɭɚɥɶɧɨɝɨ ɢ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɬɢɩɚ ȼɂɄ «ɗɤɫɩɟɪɬ». 

Ʉɨɦɩɥɟɤɬɚɰɢɹ ȼɂɄ «ɗɤɫɩɟɪɬ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 1.18. 

Ɍɚɛɥɢɰɚ 1.18 – Ʉɨɦɩɥɟɤɬɚɰɢɹ ȼɂɄ «ɗɤɫɩɟɪɬ» 

ɇɚɡɜɚɧɢɟ ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɲɚɛɥɨɧ 

ɫɜɚɪɳɢɤɚ ɍɒɋ-3 

ɍɒɋ-3 ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 

ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛ, ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɛɨɪɤɢ ɫɬɵɤɨɜ 

ɬɪɭɛ, ɚ ɬɚɤɠɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɫɜɚɪɧɨɝɨ ɲɜɚ 

ɩɪɢ ɟɝɨ ɤɨɧɬɪɨɥɟ 

ɒɬɚɧɝɟɧɰɢɪɤɭɥɶɓɐ-1-

12η-0.1 

ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɧɚɪɭɠɧɵɯ ɢ ɜɧɭɬɪɟɧɧɢɯ 

ɪɚɡɦɟɪɨɜ, ɚ ɬɚɤɠɟ ɝɥɭɛɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɨɛɴɟɤɬɨɜ.  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 
 

Ɏɨɧɚɪɢɤ 
ɋɜɟɬɨɞɢɨɞɧɵɣ ɮɨɧɚɪɢɤ ɞɥɹ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ 

ɫɥɚɛɨɣ ɨɫɜɟɳɟɧɧɨɫɬɢ. Ɇɨɳɧɨɫɬɶ 0,η ȼɬ. 

Ʌɭɩɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ 10× 

Ʌɭɩɚ ɞɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɢɡɦɟɪɟɧɢɣ ɧɚ 

ɩɥɨɫɤɨɫɬɢ. Ⱦɥɢɧɚ ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɲɤɚɥɵ 1η ɦɦ, ɰɟɧɚ 

ɞɟɥɟɧɢɹ 0.1 ɦɦ 

ɇɚɛɨɪ ɳɭɩɨɜ №4 
ɇɚɛɨɪ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ II, ɞɢɚɩɚɡɨɧ ɬɨɥɳɢɧ 0,1…4 ɦɦ 

Ʌɭɩɚ ɫɤɥɚɞɧɚɹ Ʌɉɉ 7× 
ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɫɦɨɬɪɚ ɦɟɥɤɢɯ ɞɟɬɚɥɟɣ 

ɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɞɥɢɧɚ 2ɦ 

Ʌɢɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ Ʌɢɧɟɣɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɬɚɥɶɧɚɹ, ɞɥɢɧɚ 20 ɫɦ 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ȼɂɄ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ 

(ɨɬɫɭɬɫɬɜɢɟ) ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ: 

– ɬɪɟɳɢɧɵ ɜɫɟɯ ɜɢɞɨɜ ɢ ɧɚɩɪɚɜɥɟɧɢɣ; 

– ɩɨɪɵ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ, ɜ ɬ. ɱ. ɫɤɨɩɥɟɧɢɹ ɢ ɰɟɩɨɱɤɢ ɩɨɪ; 

– ɲɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ, ɜɵɯɨɞɹɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ; 

– ɧɟɫɩɥɚɜɥɟɧɢɹ; 

– ɧɚɪɭɲɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɫɜɚɪɧɨɝɨ ɲɜɚ; 

– ɞɟɮɟɤɬɵ ɨɛɪɚɬɧɨɝɨ ɜɚɥɢɤɚ; 

– ɧɟɩɨɥɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɪɚɡɞɟɥɤɢ ɤɪɨɦɨɤ; 

– ɜɨɝɧɭɬɨɫɬɶ ɤɨɪɧɹ ɲɜɚ; 

– ɩɪɟɜɵɲɟɧɢɟ ɩɪɨɩɥɚɜɥɟɧɢɹ ɤɨɪɧɹ ɲɜɚ; 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɊɄ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ 

(ɨɬɫɭɬɫɬɜɢɟ) ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ: 

– ɧɟɩɪɨɜɚɪɵ; 

– ɜɧɭɬɪɟɧɧɢɟ ɩɨɪɵ, ɜ ɬ. ɱ. ɫɤɨɩɥɟɧɢɹ ɢ ɰɟɩɨɱɤɢ ɩɨɪ; 

– ɧɟɫɩɥɚɜɥɟɧɢɹ; 

– ɜɧɭɬɪɟɧɧɢɟ ɲɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ 
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ɉɪɢ ɜɢɡɭɚɥɶɧɨɦ ɨɫɦɨɬɪɟ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ  ɫɥɟɞɭɸɳɢɟ 

ɞɨɩɭɫɬɢɦɵɟ ɞɟɮɟɤɬɵ: 

– ɩɨɞɪɟɡɵ ɝɥɭɛɢɧɨɣ ɦɟɧɟɟ 0,η ɦɦ; 

Ɋɚɞɢɨɝɪɚɮɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɡɵɜɚɟɦɨɝɨ ɤɪɨɭɥɟɪ. Ⱦɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɝɚɡɨɩɪɨɜɨɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɪɨɭɥɟɪ ɦɚɪɤɢ JME 10-θ0. Ɉɛɳɢɣ ɜɢɞ 

ɤɪɨɭɥɟɪɚ JME 10-θ0 ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.19. 

 
Ɋɢɫɭɧɨɤ 1.19 – Ɉɛɳɢɣ ɜɢɞ ɤɪɨɭɥɟɪɚJME 10-θ0 Д10Ж 

Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɝɪɭɡɨɜɨɣ ɬɟɥɟɠɤɢ ɢ ɝɟɧɟɪɚɬɨɪɚ ɪɚɞɢɨɚɤɬɢɜɧɨɝɨ ɢɡɥɭɱɟɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɨɭɥɟɪɚ JME 10-θ0 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.19. 

Ɍɚɛɥɢɰɚ 1.19 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɨɭɥɟɪɚ JME 10-θ0 Д10Ж 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

  

ȼɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɬɪɭɛɤɢ, ɤȼ 
1θ0, 180, 200, 

22η ɥɢɛɨ 300 

Ɉɩɬɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɪɟɧɬɝɟɧɨɜɫɤɨɣ ɬɪɭɛɤɟ, ɦȺ 2…3 

Ɋɚɡɦɟɪ ɮɨɤɭɫɚ (ɤɨɧɢɱɟɫɤɢɣ), ɦɦ 0,η×η 

ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ 

ɋɜɢɧɰɨɜɨ-

ɤɢɫɥɨɬɧɵɟ 

ɚɤɤɭɦɭɥɹɬɨɪɵ 

(120 ȼ) 

ȿɦɤɨɫɬɶ ɚɤɤɭɦɭɥɹɬɨɪɨɜ, Ⱥ/ɱ 1η 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ȼɬ 18η 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɬɪɭɛɟ, ɦ/ɫ, ɧɟ ɦɟɧɟɟ 0,3 

ɉɨɝɪɟɲɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ, ɦɦ ±η 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɧɹɬɢɹ ɜ ɬɪɭɛɟ, ɝɪɚɞ 27 
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      ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɢɹ ɊɄ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɧɚɥɢɱɢɟ 

(ɨɬɫɭɬɫɬɜɢɟ) ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ ɞɟɮɟɤɬɨɜ: 

– ɧɟɩɪɨɜɚɪɵ; 

– ɜɧɭɬɪɟɧɧɢɟ ɩɨɪɵ, ɜ ɬ. ɱ. ɫɤɨɩɥɟɧɢɹ ɢ ɰɟɩɨɱɤɢ ɩɨɪ; 

– ɧɟɫɩɥɚɜɥɟɧɢɹ; 

– ɜɧɭɬɪɟɧɧɢɟ ɲɥɚɤɨɜɵɟ ɜɤɥɸɱɟɧɢɹ 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɦɨɝɭɬ ɛɵɬɶ 

ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɫɬɢɦɵɟ ɞɟɮɟɤɬɵ: 

–  ɩɨɪɵ ɞɢɚɦɟɬɪɨɦ ɦɟɧɟɟ 1,θ ɦɦ; 

– ɰɟɩɨɱɤɢ ɩɨɪ ɞɥɢɧɨɣ ɦɟɧɟɟ η0 ɦɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɩɨɪɚɦɢ 

ɦɟɧɟɟ ɬɪɟɯ ɞɢɚɦɟɬɪɨɜ ɧɚɢɛɨɥɶɲɟɣ ɢɡ ɧɢɯ. 

 

Ʉɪɨɭɥɟɪ ɩɨɞɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤ ɤɨɧɬɪɨɥɸ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɡɚɜɚɪɟɧ ɭɱɚɫɬɨɤ 

ɝɚɡɨɩɪɨɜɨɞɚ ɞɥɢɧɨɣ ɧɟ ɦɟɧɟɟ 3 ɤɦ. Ʉ ɷɬɨɦɭ ɜɪɟɦɟɧɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɣ ɫɜɚɪɧɨɣ 

ɲɨɜ ɨɫɬɵɜɚɟɬ, ɧɨɪɦɚɥɢɡɭɸɬɫɹ ɜɧɭɬɪɟɧɧɢɟ ɫɜɚɪɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɵɹɜɥɹɸɬɫɹ 

ɞɟɮɟɤɬɵ ɨɫɬɚɬɨɱɧɨɝɨ ɬɢɩɚ (ɯɨɥɨɞɧɵɟ ɬɪɟɳɢɧɵ). ɋɯɟɦɚ ɩɪɨɫɜɟɱɢɜɚɧɢɹ – 

ɩɚɧɨɪɚɦɧɚɹ, ɬ.ɟ. ɢɫɬɨɱɧɢɤ ɢɡɥɭɱɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɬɪɭɛɵ, ɚ ɪɟɧɬɝɟɧɨɜɫɤɚɹ 

ɩɥɟɧɤɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɧɚɪɭɠɢ ɫ ɧɚɯɥɟɫɬɨɦ ɧɟ ɦɟɧɟɟ 100 ɦɦ. ɉɪɨɫɜɟɱɢɜɚɧɢɟ 

ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɨɞɢɧ ɪɚɡ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɤɚɤɢɯ-ɥɢɛɨ ɞɟɮɟɤɬɨɜ ɧɚ ɩɥɟɧɤɟ, ɤɨɬɨɪɵɟ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɬɪɟɛɨɜɚɧɢɹɦ ɇɌȾ, ɩɪɨɜɨɞɢɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɭɛɥɢɪɭɸɳɢɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ – 

ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ. ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɩɪɨɜɟɪɤɢ 

ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɢ ɪɚɞɢɨɝɪɚɮɢɱɟɫɤɨɦ ɤɨɧɬɪɨɥɟ ɞɟɮɟɤɬɨɜ. ɍɁɄ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɞɟɮɟɤɬɨɫɤɨɩɚ ɦɚɪɤɢ EPOCH 1000Т. Ɉɛɳɢɣ ɜɢɞ 

ɞɟɮɟɤɬɨɫɤɨɩɚ EPOCH 1000Т ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 1.20. 

Ⱦɨɩɭɫɤɚɟɦɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ 240…1η00 

Ʉɨɥɢɱɟɫɬɜɨ ɦɨɞɭɥɟɣ, ɲɬ η 

Ⱦɥɢɧɚ ɤɪɨɭɥɟɪɚ, ɦɦ 1θ70 
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Ɋɢɫɭɧɨɤ 1.20 – Ɉɛɳɢɣ ɜɢɞ ɞɟɮɟɤɬɨɫɤɨɩɚ EPOCH 1000Т 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ EPOCH 1000Т ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 

1.20. 

Ɍɚɛɥɢɰɚ 1.20 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɟɮɟɤɬɨɫɤɨɩɚ EPOCH 1000ТД10Ж 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 2η2×177×107 

ȼɟɫ, ɤɝ 3,θ7 ɜɦɟɫɬɟ ɫ ɥɢɬɢɣ-ɢɨɧɧɨɣ ɛɚɬɚɪɟɟɣ 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɚɬɚɪɟɢ ɛɟɡ ɩɨɞɡɚɪɹɞɤɢ, ɱ 8 7 

Ɍɢɩ ɞɢɫɩɥɟɹ 

ɐɜɟɬɧɨɣ ɬɪɚɧɫɮɥɟɤɬɢɜɧɵɣ ɀɄ-ɞɢɫɩɥɟɣ 

VGA (θ40×480 ɩɢɤɫɟɥɟɣ) ɫ ɱɚɫɬɨɬɨɣ 

ɨɛɧɨɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ θ0Ƚɰ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ, °ɋ Ɉɬ -20 ɞɨ θ0 

 Ɋɟɠɢɦ ɍɁɄ Ɋɟɠɢɦ ɍɁɄ+ɎɊ 

Ⱦɟɦɩɮɢɪɨɜɚɧɢɟ, Ɉɦ η0, 100, 200, 400 ɇɟɩɪɢɦɟɧɢɦɨ 

ȼɯɨɞɧɨɟ ɩɨɥɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɪɢɟɦɧɢɤɚ, Ɉɦ 
400±η% η0±10% 

ɍɝɨɥ ɜɜɨɞɚ ɥɭɱɚ, ɝɪɚɞ 0-8η ɫ ɲɚɝɨɦ 0,1 Ɉɬ -80 ɞɨ 80 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 
 

ɋɤɨɪɨɫɬɶ ɡɜɭɤɚ, ɦ/ɫ θ3η…1η240 

ɋɦɟɳɟɧɢɟ ɧɭɥɹ, ɦɤɫ 0-7η0 ɧɟɩɪɢɦɟɧɢɦɨ 

Ɂɚɞɟɪɠɤɚ ɨɬɨɛɪɚɠɟɧɢɹ, ɦɦ -η9…2η400 0…ɦɚɤɫ. ɞɢɚɩɚɡɨɧ 

Ⱦɢɚɩɚɡɨɧ, ɦɦ 3,θ…2θ808 2,η8…37,η 

ɑɚɫɬɨɬɚ ɢɡɦɟɪɟɧɢɣ Ɋɚɜɧɚ ɑɁɂ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ 

ɑɁɂ, Ƚɰ η…θ000 ɫ ɲɚɝɨɦ η Ɇɚɤɫ. 1η20 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɢɦɩɭɥɶɫɚ, ɧɫ 2η…10000 40…1000 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ, ɞȻ 0…110 0…80 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɭɥɶɬɪɚɡɜɭɤɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɜ ɫɜɚɪɧɨɦ ɲɜɟ ɦɨɝɭɬ 

ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɫɬɢɦɵɟ  ɞɟɮɟɤɬɵ: 

–  ɩɨɪɵ ɞɢɚɦɟɬɪɨɦ ɦɟɧɟɟ 1,θ ɦɦ; 

– ɰɟɩɨɱɤɢ ɩɨɪ ɞɥɢɧɨɣ ɦɟɧɟɟ η0 ɦɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɩɨɪɚɦɢ 

ɦɟɧɟɟ ɬɪɟɯ ɞɢɚɦɟɬɪɨɜ ɧɚɢɛɨɥɶɲɟɣ ɢɡ ɧɢɯ. 

 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ 1:  

ȼ ɪɚɡɞɟɥɟ 1 ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫɜɚɪɤɢ ɬɪɭɛ ɜ ɭɫɥɨɜɢɹɯ ɦɨɧɬɚɠɧɨɣ 

ɩɥɨɳɚɞɤɢ. Ɋɚɫɫɦɨɬɪɟɧɚ ɫɭɳɟɫɬɜɭɸɳɚɹ ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ ɛɵɥɢ 

ɜɵɹɜɥɟɧɵ ɧɟɞɨɫɬɚɬɤɢ, ɜɥɢɹɸɳɢɟ ɤɚɤ ɧɚ ɤɚɱɟɫɬɜɨ, ɬɚɤ ɢ ɧɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ.Ⱦɥɹ ɭɫɬɪɚɧɟɧɢɹ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ 

ɧɨɜɚɹ ɬɟɯɧɨɥɨɝɢɹ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɣ ɢɡɦɟɧɢɥɢɫɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 

ɫɜɚɪɧɨɝɨ ɲɜɚ, ɭɦɟɧɶɲɢɥɨɫɶ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɯɨɞɨɜ ɩɪɢ ɫɜɚɪɤɟ. Ɍɚɤɠɟ ɞɥɹ ɧɨɜɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɨɫɧɚɫɬɤɢ. Ɉɩɢɫɚɧɵ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɢ ɩɪɢɦɟɧɹɟɦɨɟ ɞɥɹ ɧɢɯ 

ɨɛɨɪɭɞɨɜɚɧɢɟ. 
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2 ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 

 

Ⱦɥɹ ɫɛɨɪɤɢ ɫɬɵɤɨɜ ɬɪɭɛ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɧɭɬɪɟɧɧɢɣ ɰɟɧɬɪɚɬɨɪ. Ɉɛɳɢɣ ɜɢɞ 

ɰɟɧɬɪɚɬɨɪɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɋɢɫɭɧɨɤ 2.1 – Ɉɛɳɢɣ ɜɢɞ ɰɟɧɬɪɚɬɨɪɚ 

Ⱦɚɧɧɵɣ ɰɟɧɬɪɚɬɨɪ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɰɟɧɬɪɨɜɤɢ ɬɨɪɰɨɜ ɫɨɛɢɪɚɟɦɵɯ ɬɪɭɛ ɩɪɢ 

ɫɛɨɪɤɟ ɩɨɜɨɪɨɬɧɵɯ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɫɬɵɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. ɐɟɧɬɪɚɬɨɪ ɢɦɟɟɬ 

ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɩɪɢɜɨɞ, ɤɨɬɨɪɵɣ ɩɢɬɚɟɬɫɹ ɨɬ ɫɟɬɢ 380 ȼ ɢ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɢɬɶ 

ɨɜɚɥɶɧɨɫɬɶ ɫɨɛɢɪɚɟɦɵɯ ɡɚɝɨɬɨɜɨɤ, ɚ ɬɚɤɠɟ ɩɪɢɞɚɟɬ ɩɪɚɜɢɥɶɧɭɸ ɮɨɪɦɭ ɨɤɪɭɠɧɨɫɬɢ. 
Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɟɧɬɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɰɟɧɬɪɚɬɨɪɚ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

Ⱦɢɚɦɟɬɪ ɫɨɟɞɢɧɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ, ɦɦ 1420 

Ɍɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ 10…32 

ɑɢɫɥɨ ɠɢɦɤɨɜ ɜ ɨɞɧɨɦ ɪɹɞɭ, ɲɬ 1θ 

ɋɭɦɦɚɪɧɨɟ ɭɫɢɥɢɟ, ɪɚɡɜɢɜɚɟɦɨɟ ɨɞɧɢɦ 

ɰɟɧɬɪɢɪɭɸɳɢɦ ɪɹɞɨɦ, ɤɇ, ɧɟ ɛɨɥɟɟ 
1300 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ: 

– ɞɥɢɧɚ 

– ɞɢɚɦɟɬɪ 

 

3η00 

1400 

ɑɢɫɥɨ ɰɟɧɬɪɢɪɭɸɳɢɯ ɪɹɞɨɜ, ɲɬ 2 

Ɇɚɫɫɚ, ɤɝ 1100 
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ɋɛɨɪɤɭ ɬɪɟɯɬɪɭɛɧɵɯ ɫɟɤɰɢɣ ɩɪɟɞɥɚɝɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɧɚ ɩɟɪɟɞɜɢɠɧɨɣ 

ɬɪɭɛɨɫɜɚɪɨɱɧɨɣ ɛɚɡɟ. Ɉɫɧɨɜɨɣ ɞɥɹ ɛɚɡɵ ɫɥɭɠɢɬ ɫɢɫɬɟɦɚ, ɫɨɫɬɨɹɳɚɹ ɢɡ ɞɜɭɯ 

ɦɨɞɭɥɶɧɵɯ ɬɹɠɟɥɨɜɨɡɨɜ ɦɚɪɤɢ 9942Ɇ9. Ɉɧɢ ɞɨɫɬɚɜɥɹɸɬɫɹ ɤ ɦɟɫɬɭ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ ɧɚ ɞɜɭɯ ɪɚɡɧɵɯ ɬɹɝɚɱɚɯ. Ⱦɥɹ ɪɚɛɨɬɵ ɨɧɢ ɫɛɥɢɠɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɤɪɚɣɧɢɦɢ ɱɚɫɬɹɦɢ ɧɟ ɛɨɥɟɟ 1000 ɦɦ. Ɉɛɳɢɣ ɜɢɞ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 

9942Ɇ9 ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɉɛɳɢɣ ɜɢɞ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 9942Ɇ9 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 9942Ɇ9 ɩɨɤɚɡɚɧɵ 

ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 

9942Ɇ9 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ȼɟɫ ɩɟɪɟɜɨɡɢɦɨɝɨ ɝɪɭɡɚ, ɤɝ 200000 

ȼɟɫ ɫɧɚɪɹɠɟɧɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɚ, ɤɝ 42000 

ɇɚɝɪɭɡɤɚ ɧɚ ɫɟɞɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɝ 30000 

ɇɚɝɪɭɡɤɚ ɧɚ ɞɨɪɨɝɭ ɱɟɪɟɡ ɲɢɧɵ, ɤɝ 22η000 

Ⱦɥɢɧɚ ɪɚɛɨɱɟɣ ɩɥɚɬɮɨɪɦɵ, ɦɦ 20000 

ɒɢɪɢɧɚ ɪɚɛɨɱɟɣ ɩɥɚɬɮɨɪɦɵ, ɦɦ 4300 

ɉɨɝɪɭɡɨɱɧɚɹ ɜɵɫɨɬɚ ɩɥɚɬɮɨɪɦɵ, ɦɦ 1θ00 

Ɇɟɠɨɫɟɜɨɟ ɪɚɫɫɬɨɹɧɢɟ, ɦɦ 1θ00 
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ȼɢɞ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 9942Ɇ9 ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 

2.3. 

 
Ɋɢɫɭɧɨɤ 2.3 – ȼɢɞ ɦɨɞɭɥɶɧɨɝɨ ɬɹɠɟɥɨɜɨɡɚ ɦɚɪɤɢ 9942Ɇ9 ɩɪɢ ɞɜɢɠɟɧɢɢ 

ɇɚ ɩɥɚɬɮɨɪɦɟ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧ ɛɥɨɤ 

ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɧɚ ɤɨɬɨɪɵɟ ɫɦɨɧɬɢɪɨɜɚɧɚ ɩɥɢɬɚ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɤɨɦɩɟɧɫɚɰɢɢ ɜɨɡɦɨɠɧɨɣ ɪɚɡɧɨɫɬɢ ɭɪɨɜɧɟɣ ɝɪɭɧɬɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɥɚɬɮɨɪɦ.  

ɇɚ ɷɬɭ ɩɥɢɬɭ ɩɪɢ ɩɨɦɨɳɢ ɛɨɥɬɨɜ ɤɪɟɩɢɬɫɹ ɤɨɥɶɰɟɜɨɣ ɤɚɧɬɨɜɚɬɟɥɶ, ɭ ɤɨɬɨɪɨɝɨ 

ɢɦɟɟɬɫɹ ɩɪɢɜɨɞɧɨɣ (ɜɟɞɭɳɢɣ) ɫɟɝɦɟɧɬ ɢ ɜɟɞɨɦɵɣ ɫɟɝɦɟɧɬ. ɇɚ ɤɚɠɞɭɸ 

ɫɜɚɪɢɜɚɟɦɭɸ ɬɪɭɛɭ ɬɪɟɛɭɟɬɫɹ ɩɨ ɞɜɚ ɬɚɤɢɯ ɫɟɝɦɟɧɬɚ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɫɟɝɦɟɧɬɚɦɢ ɧɚ ɨɞɧɭ ɬɪɭɛɭ ɫɨɫɬɚɜɥɹɟɬ θ000 ɦɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɝɦɟɧɬɚɦɢ 

ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ ɫɨɫɬɚɜɥɹɟɬ θ000 ɦɦ. Ɉɛɳɢɣ ɜɢɞ ɤɚɧɬɨɜɚɬɟɥɹ ɤɨɥɶɰɟɜɨɝɨ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 
Ɋɢɫɭɧɨɤ 2.4 – Ɉɛɳɢɣ ɜɢɞ ɤɚɧɬɨɜɚɬɟɥɹ ɤɨɥɶɰɟɜɨɝɨ 
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Ɍɚɤɠɟ ɧɚ ɩɥɚɬɮɨɪɦɟ ɢɦɟɸɬɫɹ ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɨɥɬɵ ɬɟɧɬɚ 

ɭɤɪɵɜɧɨɝɨ ɞɥɹ ɡɚɳɢɬɵ ɡɨɧɵ ɫɜɚɪɤɢ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹɤɨɥɶɰɟɜɨɝɨ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

Ɍɚɛɥɢɰɚ 2.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɚɧɬɨɜɚɬɟɥɹɤɨɥɶɰɟɜɨɝɨ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ Ɂɧɚɱɟɧɢɟ 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ɩɪɢ ɱɚɫɬɨɬɟ η0 Ƚɐ, ȼ 220/380 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɪɢɜɨɞɚ ɜɪɚɳɟɧɢɹ, ɤȼɬ 0,37 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 1η000 

ɇɚɝɪɭɡɤɚ (ɩɪɢɜɨɞɧɚɹ+ɧɟɩɪɢɜɨɞɧɚɹ ɨɩɨɪɚ), ɤɝ 10000 

Ⱦɢɚɦɟɬɪ ɫɜɚɪɢɜɚɟɦɵɯ ɢɡɞɟɥɢɣ, ɦɦ 1400 

ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ, ɦ/ɦɢɧ 0,1…1,η 

Ɇɚɫɫɚ (ɩɪɢɜɨɞɧɨɣ/ɧɟɩɪɢɜɨɞɧɨɣ ɫɟɤɰɢɢ), ɤɝ 1207 (θ74/η33) 

 

ɉɪɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɞɥɹ ɭɞɟɪɠɚɧɢɹ ɫɜɚɪɨɱɧɨɝɨ 

ɬɪɚɤɬɨɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɤɪɚɧ-ɛɚɥɤɚ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 

1 ɬɨɧɧɵ. Ⱦɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ɩɨ ɨɫɢ ɫɬɵɤɚ ɢɫɩɨɥɶɡɭɸɬɫɹ 

ɧɚɩɪɚɜɥɹɸɳɢɟ ɪɟɥɶɫɵ. 

ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ 2: 

ȼ ɪɚɡɞɟɥɟ 2 ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɦɟɧɹɟɦɨɟ ɞɥɹ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɬɪɟɯɬɪɭɛɧɵɯ ɫɟɤɰɢɣ. 
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3 ɌȿɏɇɂɑȿɋɄɈȿ ɇɈɊɆɂɊɈȼȺɇɂȿ 

 

3.1 Ɋɚɫɱɟɬ ɮɨɧɞɨɜ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɫɜɚɪɤɟ ɬɪɟɯɬɪɭɛɧɵɯ ɫɟɤɰɢɣ 

ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ. ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ 

ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɚɥɟɧɞɚɪɧɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢɫɟɡɨɧɚ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɢ, ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ, ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɜɵɯɨɞɧɵɯ, ɩɪɚɡɞɧɢɱɧɵɯ ɢ ɩɪɟɞɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ, ɬɚɤ ɤɚɤ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 

ɝɚɡɨɩɪɨɜɨɞɚ ɜɟɞɟɬɫɹ ɜ ɧɟɩɪɟɪɵɜɧɨɦ ɪɟɠɢɦɟ ɤɪɭɝɥɨɫɭɬɨɱɧɨ ɜɚɯɬɨɜɵɦ 

ɦɟɬɨɞɨɦ.Ɍɨɝɞɚ ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (3) 

 

FH=
DȽЭH
DH

, (1θ) 

 

ɝɞɟ DȽ = 182 – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɫɟɡɨɧɟ, ɲɬ; 

Dɇ = 7 – ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɧɟɞɟɥɢ, ɲɬ; 

Эɇ=1θ8 –ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɣ ɧɟɞɟɥɢ, ɱ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (1θ) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

FH=
182∙1θ8

7 =43θ8 ɱ. 

 

Ɏɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹɞɟɣɫɬɜɢɬɟɥɶɧɵɣɡɚɜɢɫɢɬ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɮɨɧɞɚ ɜɪɟɦɟɧɢ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɫɦɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɨɬɟɪɢ 

ɜɪɟɦɟɧɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɪɟɦɨɧɬɨɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (17) 

 

FȾ=FH ൬1-
P

100൰ , (17) 

 

ɝɞɟ Fɇ=43θ8 – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɱ; 
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Ɋ=3,8 – ɩɪɨɰɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɪɟɦɟɧɢ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ, %. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (17) ɩɨɥɭɱɢɦ, ɱɬɨɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɮɚɤɬɢɱɟɫɤɢɣ 

 

FȾ=43θ8 ൬1-
3,8
100൰=4202 ɱ. 

 

Ɉɩɪɟɞɟɥɢɦ ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɣ ɛɪɢɝɚɞɵ ɩɪɢ ɪɚɛɨɬɟɜ 

ɨɞɧɭ ɫɦɟɧɭ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (18) 

 

Fɇ.ȻɊ.=
FH

Ч , (18) 

 

ɝɞɟ Fɇ=43θ8 – ɧɨɦɢɧɚɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ, ɱ; 

Ч = 8 – ɤɨɥɢɱɟɫɬɜɨ ɛɪɢɝɚɞ, ɡɚɧɹɬɵɯ ɧɚ ɨɛɴɟɤɬɟ, ɲɬ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (18) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

Fɇ.ȻɊ.=
43θ8

8 =η4θ ɱ. 

 

ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɞɥɹ ɨɞɧɨɣ ɛɪɢɝɚɞɵ ɩɪɢ ɪɚɛɨɬɟ ɜ ɨɞɧɭ 

ɫɦɟɧɭɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɱɢɬɚɧɢɟɦ ɢɡ ɧɨɦɢɧɚɥɶɧɨɝɨ ɮɨɧɞɚ ɩɥɚɧɢɪɭɟɦɵɯ ɞɧɟɜɧɵɯ ɢ 

ɜɧɭɬɪɢɫɦɟɧɧɵɯ ɮɨɧɞɨɜ ɜɪɟɦɟɧɢ. Ʉ ɬɚɤɢɦ ɩɨɬɟɪɹɦ ɜɪɟɦɟɧɢ ɨɬɧɨɫɹɬɫɹ: 

– ɨɫɧɨɜɧɨɣ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɬɩɭɫɤ ɜɫɟɯ ɜɢɞɨɜ; 

– ɛɨɥɟɡɧɢ; 

– ɜɵɩɨɥɧɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ; 

– ɫɨɤɪɚɳɟɧɢɟ ɪɚɛɨɱɟɝɨ ɞɧɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

Ɋɚɫɱɟɬ ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (19): 

 

FȾɊ=Fɇ.ȻɊ.[1-0,01ሺɊɇ+ɊɈ+ɊɈɌɉ+ɊɊሻ], (19) 
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ɝɞɟ Fɇ.ȻɊ. = η4θ – ɧɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɨɞɧɨɣ ɛɪɢɝɚɞɵ, ɱ; 

Ɋɇ = 4 – ɩɥɚɧɢɪɭɟɦɵɣ ɩɪɨɰɟɧɬ ɧɟɜɵɯɨɞɚ ɧɚ ɪɚɛɨɬɭ, %; 

PO = θ – ɩɪɨɰɟɧɬ ɩɟɪɟɪɵɜɨɜ ɧɚ ɨɬɞɵɯ, %; 

ɊɈɌɉ – ɩɪɨɰɟɧɬ ɧɟɜɵɯɨɞɚ ɧɚ ɪɚɛɨɬɭ ɜ ɫɜɹɡɢ ɫ ɨɬɩɭɫɤɨɦ, %; 

PP = 3 – ɩɪɨɰɟɧɬ ɩɨɬɟɪɶ ɜɪɟɦɟɧɢ, ɫɜɹɡɚɧɧɵɯ ɫ ɪɟɦɨɧɬɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 

ɪɚɛɨɱɟɟ ɜɪɟɦɹ, %. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (19), ɷɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ 

 

FȾɊ=η4θ∙[1-0,01∙ሺ4+θ+3ሻ]=47η ɱ. 

 

3.2 Ɋɚɫɱɟɬ ɧɨɪɦ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ 

 

ȼɪɟɦɹ ɧɚ ɨɩɟɪɚɰɢɸ ɨɛɪɚɛɨɬɤɢ ɮɚɫɨɤ, ɨɫɦɨɬɪ, ɡɚɱɢɫɬɤɭ ɩɪɢɤɪɨɦɨɱɧɨɣ ɡɨɧɵ ɢ 

ɢɫɩɪɚɜɥɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜɢɡɭɚɥɶɧɨ ɞɟɮɟɤɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 30 ɦɢɧ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɧɨɪɦ ɜɪɟɦɟɧɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɢ ɩɪɢɦɟɦ ɫɟɪɢɣɧɵɣ ɬɢɩ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. ɋɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɨɣ ɢ ɫɜɚɪɨɱɧɵɦ ɬɪɚɤɬɨɪɨɦ. 

ɍɫɬɚɧɨɜɤɚ ɢ ɩɨɜɨɪɨɬ ɢɡɞɟɥɢɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɩɨɞ ɫɜɚɪɤɭ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɚɫɬɢɟɦ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤɚ. ɇɚɫɬɪɨɣɤɭ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬ ɷɥɟɤɬɪɨɫɜɚɪɳɢɤ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ ɬɪɟɛɭɟɬɫɹ ɪɚɫɫɱɢɬɚɬɶ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ. Ɉɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɭɦɦɭ 

ɫɥɟɞɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ:  

1.ɉɨɥɭɱɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɡɚɞɚɧɢɹ – η ɦɢɧ; 

2.Ɉɡɧɚɤɨɦɥɟɧɢɟ ɫ ɪɚɛɨɬɨɣ – 3 ɦɢɧ; 

3.ɉɨɞɯɨɞ ɬɪɭɛɨɫɜɚɪɨɱɧɨɣ ɛɚɡɵ ɨɬ ɦɟɫɬɚ ɫɜɚɪɤɢ ɩɪɟɞɵɞɭɳɟɝɨ ɫɬɵɤɚ – 2 ɦɢɧ; 

4.Ɂɚɤɪɟɩɥɟɧɢɟɬɪɭɛɨɫɜɚɪɨɱɧɨɣ ɛɚɡɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɤɨɫɚ – 2 ɦɢɧ; 

η. ɉɨɞɴɟɦ ɬɪɭɛɵ ɬɪɭɛɨɭɤɥɚɞɱɢɤɨɦ – 1 ɦɢɧ; 

θ. ɉɨɞɜɨɡ ɬɪɭɛɵ ɤ ɬɪɭɛɨɫɜɚɪɨɱɧɨɣ ɛɚɡɟ – 2 ɦɢɧ; 

7. ɍɫɬɚɧɨɜɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ ɬɪɭɛɵ ɜ ɤɚɧɬɨɜɚɬɟɥɟ – 3 ɦɢɧ; 

8. ɍɫɬɚɧɨɜɤɚ ɧɚ ɬɪɭɛɭ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɹɫɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ – 3 ɦɢɧ; 
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9. ɍɫɬɚɧɨɜɤɚ ɜɧɭɬɪɶ ɬɪɭɛɵ ɰɟɧɬɪɚɬɨɪɚ – η ɦɢɧ. ȼ ɷɬɨ ɜɪɟɦɹ ɩɚɪɚɥɥɟɥɶɧɨ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜɬɨɪɚɹ ɬɪɭɛɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɩɟɪɚɰɢɣ η-7. Ɉɞɧɚɤɨ ɜɪɟɦɹ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 10 ɦɢɧ, ɬɚɤ ɤɚɤ ɩɪɢ ɷɬɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɜɵɫɬɚɜɥɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɡɚɡɨɪɚ ɢ ɝɟɨɦɟɬɪɢɢ ɫɬɵɤɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɪɟɦɹ ɧɚ 

ɜɵɩɨɥɧɟɧɢɟ ɞɚɧɧɨɣ ɨɩɟɪɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 11 ɦɢɧ; 

10. ɍɫɬɚɧɨɜɤɚ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ – 3 ɦɢɧ; 

11. ɍɫɬɚɧɨɜɤɚ ɭɤɪɵɜɧɨɝɨ ɬɟɧɬɚ – 2 ɦɢɧ; 

12. ɍɫɬɚɧɨɜɤɚ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɹɫɨɜ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɧɚɝɪɟɜɚ – 2 ɦɢɧ; 

13. ɇɚɫɬɪɨɣɤɚ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ – 1,9 ɦɢɧ, ɢɡ ɤɨɬɨɪɵɯ: 

– ɜɵɫɬɚɜɥɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɫɜɚɪɨɱɧɨɣ ɩɪɨɜɨɥɨɤɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɬɵɤɚ – 1 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɜɟɥɢɱɢɧɵ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ – 0,2 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɫɜɚɪɤɢ – 0,2 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɩɪɨɜɨɥɨɤɢ – 0,2 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɚ – 0,3 ɦɢɧ; 

14. Ⱦɟɦɨɧɬɚɠ ɬɟɪɦɢɱɟɫɤɢɯ ɩɨɹɫɨɜ – 1 ɦɢɧ; 

1η. Ⱦɟɦɨɧɬɚɠ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ – 0,η ɦɢɧ; 

1θ. Ⱦɟɦɨɧɬɚɠ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɩɨɹɫɚ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ – 0,η ɦɢɧ; 

17. ɉɟɪɟɦɟɳɟɧɢɟ ɰɟɧɬɪɚɬɨɪɚ ɤ ɦɟɫɬɭ ɜɬɨɪɨɝɨ ɫɬɵɤɚ – 3 ɦɢɧ. ȼ ɷɬɨ ɜɪɟɦɹ 

ɩɚɪɚɥɥɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɪɟɬɶɹ ɬɪɭɛɚ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɨɩɟɪɚɰɢɣ η-8, 10-13. 

Ɉɞɧɚɤɨ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɫɨɫɬɚɜɥɹɟɬ: 

– 10 ɦɢɧ ɧɚ ɨɩɟɪɚɰɢɢ η-7 ɫ ɭɱɟɬɨɦ ɜɵɫɬɚɜɥɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɡɚɡɨɪɚ ɢ ɝɟɨɦɟɬɪɢɢ 

ɫɬɵɤɚ; 

– 3 ɦɢɧ ɧɚ ɨɩɟɪɚɰɢɢ 8; 

– 8,9 ɦɢɧ ɧɚ ɨɩɟɪɚɰɢɹɯ 10-13; 

– 2 ɦɢɧ ɧɚ ɨɩɟɪɚɰɢɹɯ 14-1θ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɦ, ɱɬɨ ɜɪɟɦɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɣ ɨɩɟɪɚɰɢɢ 

ɫɭɦɦɚɪɧɨ ɫɨɫɬɚɜɥɹɟɬ 20,9 ɦɢɧ; 

18. ɍɫɬɚɧɨɜɤɚ ɩɟɪɜɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ – 1,η ɦɢɧ; 

19. ȼɵɫɬɚɜɥɟɧɢɟ ɩɟɪɜɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ɩɨɪ ɨɫɢ ɫɬɵɤɚ – 0,η ɦɢɧ; 

20. ɂɡɜɥɟɱɟɧɢɟ ɰɟɧɬɪɚɬɨɪɚ ɢɡ ɫɟɤɰɢɢ – 3 ɦɢɧ; 
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21. ɍɫɬɚɧɨɜɤɚ ɜɬɨɪɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ – 1,η ɦɢɧ; 

22. ȼɵɫɬɚɜɥɟɧɢɟ ɜɬɨɪɨɝɨ ɫɜɚɪɨɱɧɨɝɨ ɬɪɚɤɬɨɪɚ ɩɨɪ ɨɫɢ ɫɬɵɤɚ – 0,η ɦɢɧ; 

23. ɇɚɫɬɪɨɣɤɚ ɫɜɚɪɨɱɧɵɯ ɬɪɚɤɬɨɪɨɜ – 1,8 ɦɢɧ, ɢɡ ɤɨɬɨɪɵɯ: 

– ɭɫɬɚɧɨɜɤɚ ɜɟɥɢɱɢɧɵ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ – 0,4 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɫɜɚɪɤɢ – 0,4 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɫɤɨɪɨɫɬɢ ɩɨɞɚɱɢ ɩɪɨɜɨɥɨɤɢ – 0,4 ɦɢɧ; 

– ɭɫɬɚɧɨɜɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɮɥɸɫɚ – 0,θ ɦɢɧ; 

24. Ⱦɟɦɨɧɬɚɠ ɫɜɚɪɨɱɧɵɯ ɬɪɚɤɬɨɪɨɜ – 1 ɦɢɧ; 

2η. Ⱦɟɦɨɧɬɚɠ ɭɤɪɵɜɧɵɯ ɬɟɧɬɨɜ – 2 ɦɢɧ; 

2θ. Ɋɚɫɤɪɟɩɥɟɧɢɟ ɫɟɤɰɢɢ ɢɡ ɰɟɧɬɪɚɬɨɪɚ – 0,η ɦɢɧ; 

27. ɉɨɞɴɟɦ ɫɟɤɰɢɢ – 2 ɦɢɧ; 

28. Ɉɬɴɟɡɞ ɬɪɭɛɨɫɜɚɪɨɱɧɨɣ ɛɚɡɵ ɨɬ ɦɟɫɬɚ ɪɚɛɨɬ – 3 ɦɢɧ; 

29. ɍɫɬɚɧɨɜɤɚ ɫɟɤɰɢɢ ɜ ɧɢɬɤɭ – ɜɪɟɦɹ ɧɟ ɧɨɪɦɢɪɭɟɬɫɹ ɜ ɪɚɦɤɚɯ 

ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɵ. 

Ɉɩɟɪɚɰɢɢ 18 ɢ 19 ɜɵɩɨɥɧɹɸɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɨɩɟɪɚɰɢɟɣ 17. Ɉɩɟɪɚɰɢɹ 20 

ɜɵɩɨɥɧɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɫ ɨɩɟɪɚɰɢɹɦɢ 21-23. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɫɜɚɪɤɭ ɫɨɫɬɚɜɥɹɟɬ 

 

ɌɉɁ=෍ Эɨɩ.ɩɡ, (20) 

 

ɝɞɟ Эɨɩ.ɩɡ – ɫɭɦɦɚ ɜɪɟɦɟɧɢ ɧɚ ɨɩɟɪɚɰɢɹɯ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɢ ɡɚɜɟɪɲɟɧɢɢ ɪɚɛɨɬ, ɦɢɧ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (20) 

 

ɌɉɁ=η+3+2+2+1+2+3+3+11+3+2+2+1,9+1+0,η+0,η+20,9+2,8+1+2+0,η+2+3=7η,1 ɦɢɧ. 

 

ɉɪɨɰɟɫɫ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨ-ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɹɜɥɹɟɬɫɹ 

ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɝɚɡɨɩɪɨɜɨɞɨɜ. 
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ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɨɫɧɨɜɧɨɝɨ ɜɪɟɦɟɧɢ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɫɜɚɪɤɢ ɨɞɧɨɝɨ ɫɬɵɤɚ 

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (21) 

 

ɌɈɋɇ=θ0∙
L

VCB
, (21) 

 

ɝɞɟ L=4,4θ – ɞɥɢɧɚ ɲɜɚ, ɦ; 

Vɋȼ – ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ, ɦ/ɱ. 

Ɉɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɫɜɚɪɤɢ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɩɪɢ ɫɤɨɪɨɫɬɢ 0,3 

ɫɦ/ɫ=10,8 ɦ/ɱ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ (21)  

 

ɌɈɋɇ
Ʉ =θ0∙

4,4θ
10,8 =24,8 ɦɢɧ. 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɫɜɚɪɤɭ ɪɚɫɫɱɢɬɚɧɨ ɩɪɢ ɭɫɥɨɜɢɢ 

ɫɜɚɪɤɢ ɨɞɧɨɣ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɨɣ. Ɍɚɤ ɤɚɤ ɫɜɚɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ 

ɫɜɚɪɨɱɧɵɦɢ ɝɨɥɨɜɤɚɦɢ, ɬɨ ɜɪɟɦɹ ɫɜɚɪɤɢ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 12,4 

ɦɢɧ. 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɫɜɚɪɤɟ ɩɟɪɜɨɝɨ ɡɚɩɨɥɧɹɸɳɟɝɨ ɩɪɨɯɨɞɚɩɪɢ ɫɤɨɪɨɫɬɢ 0,θ 

ɫɦ/ɫ=21,θ ɦ/ɱ ɩɨ ɮɨɪɦɭɥɟ (21) 

 

ɌɈɋɇ
Ɂ1 =θ0∙

4,4θ
21,θ =12,4 ɦɢɧ. 

 

Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɫɜɚɪɤɟ ɩɨɫɥɟɞɭɸɳɢɯ ɡɚɩɨɥɧɹɸɳɢɯ ɩɪɨɯɨɞɨɜɩɪɢ ɫɤɨɪɨɫɬɢ 

0,θ ɫɦ/ɫ=21,θ ɦ/ɱ ɢ ɢɯ ɤɨɥɢɱɟɫɬɜɟ, ɪɚɜɧɨ 3 ɲɬ ɩɨ ɮɨɪɦɭɥɟ (21) 

 

ɌɈɋɇ
Ɂ =3∙θ0∙

4,4θ
21,θ =37,2 ɦɢɧ. 
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Ɉɫɧɨɜɧɨɟ ɜɪɟɦɹ ɩɪɢ ɫɜɚɪɤɟ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɩɪɨɯɨɞɩɪɢ ɫɤɨɪɨɫɬɢ 0,η7 

ɫɦ/ɫ=20,η2 ɦ/ɱ ɩɨ ɮɨɪɦɭɥɟ (21) 

 

ɌɈɋɇ
Ɉ =θ0∙

4,4θ
20,η2 =13 ɦɢɧ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɟɟ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɫɜɚɪɤɢ ɨɞɧɨɝɨ ɫɬɵɤɚ ɫɨɫɬɚɜɥɹɟɬ 7η ɦɢɧ. 

Ⱦɜɚ ɫɬɵɤɚ ɜɚɪɹɬɫɹ 137,θ ɦɢɧ, ɬɚɤ ɤɚɤ ɫɜɚɪɤɚ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ 

ɞɜɭɯ ɫɬɵɤɚɯ ɨɞɧɨɜɪɟɦɟɧɧɨ. 

Ɋɚɫɫɱɢɬɚɟɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɞɥɢɧɵ ɲɜɚ. Ⱦɥɹ ɷɬɨɝɨ 

ɩɪɢɦɟɦ, ɱɬɨ ɜɪɟɦɹ ɧɚ: 

– ɡɚɱɢɫɬɤɭ ɢ ɨɫɦɨɬɪ ɫɜɚɪɢɜɚɟɦɵɯ ɤɪɨɦɨɤ ɫɨɫɬɚɜɥɹɟɬ1 ɦɢɧ; 

– ɜɨɡɜɪɚɬ ɫɜɚɪɨɱɧɨɣ ɝɨɥɨɜɤɢ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 1,η ɦɢɧ; 

– ɨɱɢɫɬɤɚ ɲɜɚ ɨɬ ɲɥɚɤɚ, ɨɫɦɨɬɪ ɢ ɩɪɨɦɟɪ ɲɜɚ ɩɪɢ ɩɨɫɥɨɣɧɨɦ ɩɪɨɜɟɞɟɧɢɢ 

ɨɩɟɪɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ ɫɭɦɦɚɪɧɨ 10 ɦɢɧ. 

Ɍɨɝɞɚ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɫɨɫɬɚɜɢɬ 

 

Ɍȼɒ=1+1,η+10=12,η ɦɢɧ. 

 

ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɩɪɢɧɹɬ ɫɟɪɢɣɧɵɣ ɬɢɩ 

ɩɪɨɢɡɜɨɞɫɬɜɚ. Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɭɱɢɬɵɜɚɟɬ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɧɚ ɨɬɞɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ ɧɚɞɨɛɧɨɫɬɢ 

ɫɨɫɬɚɜɥɹɟɬФ=1,19. 

ɇɨɪɦɚ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɞɧɨɣ ɫɟɤɰɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ(22): 

 

ɌɒɌ= ቀ෍ɌɈɋɇ+Ɍȼɒቁ Ф, (22) 

 

ɝɞɟ ɌɈɋɇ = 137,θ – ɫɭɦɦɚɪɧɨɟ ɨɫɧɨɜɧɨɟ ɜɪɟɦɹ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɞɥɹ 

ɞɜɭɯ ɫɬɵɤɨɜ, ɦɢɧ; 
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Ɍȼɒ=2η – ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɞɜɭɯ ɫɬɵɤɨɜ, ɦɢɧ; 

Ф=1,19 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ 

ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɧɚ ɨɬɞɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ ɧɚɞɨɛɧɨɫɬɢ, ɟɞ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (22) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

ɌɒɌ=ሺ137,θ+2ηሻ∙1,19=193,η ɦɢɧ. 

 

ɉɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɲɬɭɱɧɨɝɨ ɜɪɟɦɟɧɢ ɧɚ ɨɩɟɪɚɰɢɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɩɨ 

ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (23): 

 

ɌɒɌ
Ʉɨɧ=ሺTO+ЭɜɫɩሻФ, (23) 

 

ɝɞɟ ɌɈ–ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹɤɨɧɬɪɨɥɹ, ɦɢɧ; 

Эɜɫɩ – ɜɪɟɦɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɞɟɬɚɥɢ, ɦɢɧ; 

Ф=1,19 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɡɚɬɪɚɬɵ ɜɪɟɦɟɧɢ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɛɨɱɟɝɨ 

ɦɟɫɬɚ, ɧɚ ɨɬɞɵɯ ɢ ɟɫɬɟɫɬɜɟɧɧɵɟ ɧɚɞɨɛɧɨɫɬɢ, ɟɞ. 

ȼɪɟɦɹ ɤɨɧɬɪɨɥɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ (24) 

 

TO=
L

VɄ
, (24) 

 

ɝɞɟ Lɒ=4,4θ– ɞɥɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ, ɦ; 

VɄ – ɫɤɨɪɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɤɨɧɬɪɨɥɹ, ɦ/ɦɢɧ. ɉɪɢɦɟɦ, ɱɬɨɩɪɢ ɜɢɡɭɚɥɶɧɨɦ 

ɤɨɧɬɪɨɥɟ ɫɤɨɪɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 0,8 ɦ/ɦɢɧ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (24) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

TO=
4,4θ
0,8 =η,θ ɦɢɧ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (23) ɩɨɥɭɱɢɦ, ɱɬɨ 

ɌɒɌ
Ʉɨɧ=ሺη,θ+2ሻ∙1,19=9 ɦɢɧ. 
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3.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɢ ɡɚɜɢɫɢɬ ɨɬ ɬɪɭɞɨɟɦɤɨɫɬɢ ɢɡɝɨɬɨɜɥɹɟɦɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨɝɨ ɮɨɧɞɚ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɂɚɝɪɭɡɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2η) 

 

ɋɊ=
ɌɒɌN

θ0FȾKȼɇЧ , (2η) 

 

ɝɞɟ ɌɒɌ– ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɹ ɨɩɟɪɚɰɢɢ ɞɥɹ ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ, ɦɢɧ; 

N=19000 – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɵɤɨɜ, ɲɬ; 

FȾ=4202 – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɞɜɭɯɫɦɟɧɧɨɦ 

ɝɪɚɮɢɤɟ ɜ ɫɭɬɤɢ, ɱ; 

Ʉȼɇ = 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ; 

Ч = 2 – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɋɊ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɋɉɊ, 

ɤɨɬɨɪɨɟ ɹɜɥɹɟɬɫɹ ɩɪɢɧɹɬɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2θ) 

 

ɄɁ=
ɋɊ

ɋɉɊ
, (2θ) 

 

ɝɞɟ ɋɊ – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɲɬ; 

ɋɉɊ – ɩɪɢɧɹɬɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɲɬ. 

Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ ɌɒɌ, ɦɢɧ ɋɊ ɋɉɊ ɄɁ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɜ 

ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ 
17,3 0,θ 1 0,θ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ 
17θ,2 θ θ 1 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 9 0,3 1 0,3 

 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɬɚɛɥɢɰɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɭɡɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 

ɭɡɥɚ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɢ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɟɪɟɤɪɵɬɶ ɬɪɟɛɭɟɦɭɸ ɡɚɝɪɭɡɤɭ ɩɪɢ 

ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɑɢɫɥɟɧɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɬɪɭɞɨɟɦɤɨɫɬɢ ɪɚɛɨɬ, ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ ɢɥɢ ɧɨɪɦɚɦ ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ʉɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (27):  

 

RɊ=
ɌɒɌN

θ0FȾɊKȼS , (27) 

 

ɝɞɟ ɌɒɌ– ɲɬɭɱɧɨɟ ɜɪɟɦɹ ɩɪɨɜɟɞɟɧɢɟ ɨɩɟɪɚɰɢɢ ɞɥɹ ɨɞɧɨɝɨ ɢɡɞɟɥɢɹ, ɦɢɧ;  

N=19000 – ɝɨɞɨɜɚɹ ɩɪɨɝɪɚɦɦɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɬɵɤɨɜ, ɲɬ; 

FȾɊ=47η – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɝɨɞɨɜɨɣ ɮɨɧɞ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɩɪɢ ɞɜɭɯɫɦɟɧɧɨɦ 

ɝɪɚɮɢɤɟ ɜ ɫɭɬɤɢ, ɱɚɫ/ɝɨɞ;  

S=2 – ɤɨɥɢɱɟɫɬɜɨ ɫɦɟɧ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɲɬ; 

Ʉȼ=1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɵɩɨɥɧɟɧɢɹ ɧɨɪɦ ɜɵɪɚɛɨɬɤɢ, ɟɞ. 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ RɊ ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɱɢɫɥɚ RɉɊ, ɤɨɬɨɪɨɟ 

ɹɜɥɹɟɬɫɹ ɩɪɢɧɹɬɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɧɹɬɨɫɬɢ ɪɚɛɨɱɟɝɨ: 

 

ɄɁ=
RɊ

RɉɊ
, (28) 
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ɝɞɟ RɊ – ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ; 

RɉɊ – ɩɪɢɧɹɬɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɱɟɥ. 

Ɋɚɫɱɟɬɵ ɱɢɫɥɟɧɧɨɫɬɢ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ ɢ ɢɯ ɡɚɧɹɬɨɫɬɢ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɢ 
ɉɪɨɮɟɫɫɢɹ / 

ɫɩɟɰɢɚɥɶɧɨɫɬɶ 
ɌɒɌ, ɦɢɧ RɊ RɉɊ ɄɁ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɜ ɫɪɟɞɟ 

ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ 
ɋɜɚɪɳɢɤ 17,3 η,2 θ 0,87 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɚɪɤɚ ɩɨɞ 

ɫɥɨɟɦ ɮɥɸɫɚ 
ɋɜɚɪɳɢɤ 17θ,2 η3,4 η4 0,98 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ Ʉɨɧɬɪɨɥɟɪ 9 2,7 3 0,9 

 

 

3.4 Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ 

 

Ɋɚɫɱɟɬ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɢ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ȼɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(29): 

 

Qɗ=QɇФ, (29) 

 

ɝɞɟ Ф– ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɧɚ ɭɝɚɪ ɢ 

ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ, ɟɞ; 

QH – ɜɟɫ ɦɟɬɚɥɥɚ, ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ, ɤɝ; 

ȼɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ(30) 

 

QH=FHLγ, (30) 

 

ɝɞɟ F – ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɲɜɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɪɚɡɪɟɡɟ, ɫɦ2; 
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L=44θ – ɞɥɢɧɚ ɲɜɚ, ɫɦ; 

γ =7,8η – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɝ/ɫɦ3. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (30) 

– ɞɥɹ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ 

 

QH=0,3η∙44θ∙7,8η=122η ɝ. 

 

ɉɪɢ ɫɜɚɪɤɟ ɞɜɭɯ ɲɜɨɜ QH ɈȻɓ = 24η0 ɝ. 

– ɞɥɹ ɫɜɚɪɤɢ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ 

 

QH=4,2η∙44θ∙7,8η=14880 ɝ. 

 

ɉɪɢ ɫɜɚɪɤɟ ɞɜɭɯ ɲɜɨɜ QH ɈȻɓ = 297θ0 ɝ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨ ɮɨɪɦɭɥɟ (29), ɜɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ: 

– ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɧɚ ɞɜɭɯ ɲɜɚɯ 

 

Qɗ=24η0∙1,2=2940 ɝ. 

 

– ɩɪɢ ɫɜɚɪɤɟ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ ɞɥɹ ɞɜɭɯ ɲɜɨɜ 

 

Qɗ=297θ0∙1,0η=31248 ɝ. 

 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɞɧɨɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ(31) 

 

Qɗ ɈȻɓ=QɗN, (31) 

 

ɝɞɟ Qɗ – ɜɟɫ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɝ; 

N= 47η0 – ɤɨɥɢɱɟɫɬɜɨ ɫɬɵɤɨɜ, ɲɬ. 
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Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (31) ɩɨɥɭɱɢɦ, ɱɬɨ: 

– ɩɪɢ ɫɜɚɪɤɟ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɞɥɹ ɞɜɭɯ ɫɬɵɤɨɜ 

 

Qɗ ɈȻɓ=2940∙47η0=139θη ɤɝ. 

 

– ɩɪɢ ɫɜɚɪɤɟ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ ɞɥɹ ɞɜɭɯ ɲɜɨɜ 

 

Qɗ ɈȻɓ=31248∙47η0=148428 ɤɝ. 

 

Ɋɚɫɯɨɞ ɝɚɡɚ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (32): 

 

QȽȺɁ=Qɗk, (32) 

 

ɝɞɟ Ф=1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɚɡɚ, ɟɞ.  

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (32) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

QȽȺɁ=2940∙1,2=3η28 ɝ. 

 

Ɋɚɫɯɨɞ ɡɚɳɢɬɧɨɝɨ ɝɚɡɚ, ɩɨɬɪɚɱɟɧɧɨɝɨ ɧɚɫɜɚɪɤɭ ɧɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ 

 

QȽȺɁɈȻɓ=3η28∙47η0=1θ7η8 ɤɝ. 

 

Ɋɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɮɥɸɫɚ ɫɨɫɬɚɜɥɹɟɬ 40 ɤɝ ɧɚ 1 ɫɬɵɤ. ɇɚ ɞɜɚ ɫɬɵɤɚ ɪɚɫɯɨɞ 

ɫɨɫɬɚɜɢɬ 80 ɤɝ. ɇɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɪɚɫɯɨɞ ɮɥɸɫɚ ɫɨɫɬɚɜɢɬ 380000 ɤɝ. 

Ɋɚɫɯɨɞ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɫɜɚɪɨɱɧɵɯ ɦɚɲɢɧ ɢ ɚɩɩɚɪɚɬɨɜ ɜ 

ɨɛɳɟɦ ɜɢɞɟ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɩɨ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɩɨɬɟɪɹɦ ɷɧɟɪɝɢɢ. ȼɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɢɤɨɣ ɞɥɹ ɞɭɝɨɜɵɯ ɫɩɨɫɨɛɨɜ ɫɜɚɪɤɢ, 

ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɭɱɟɬɟ ɦɚɫɫɵ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɢ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɚɯ ɷɧɟɪɝɢɢ. 
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Ɋɚɫɯɨɞ ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ ɩɪɢ ɫɜɚɪɤɟ ɧɚ ɝɨɞɨɜɭɸ ɩɪɨɝɪɚɦɦɭ ɧɚɯɨɞɢɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ 

QɗɅ=Qɗ ɈȻɓРɗ, (33) 

 

ɝɞɟ Рɗ=2,η – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ/ɤɝ. 

Ɍɨɝɞɚ, ɩɨ ɮɨɪɦɭɥɟ (33) ɩɨɥɭɱɢɦ, ɱɬɨ 

 

QɗɅ=1θ2393∙2,η=40η982,η ɤȼɬ. 

 

ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 3: 

ȼ ɪɚɡɞɟɥɟ 3 ɩɪɨɢɡɜɟɞɟɧɨ ɧɨɪɦɢɪɨɜɚɧɢɟ ɩɨ ɜɪɟɦɟɧɢ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɢ ɫɜɚɪɨɱɧɵɯ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 

ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɨ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ. Ɍɚɤɠɟ ɪɚɫɫɱɢɬɚɧɚ ɧɟɨɛɯɨɞɢɦɚɹ ɱɢɫɥɟɧɧɨɫɬɶ 

ɩɟɪɫɨɧɚɥɚ. 
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4 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇȿȾȿəɌȿɅɖɇɈɋɌɂ 

 

4.1 Ⱥɧɚɥɢɡ ɨɫɧɨɜɧɵɯ ɜɪɟɞɧɵɯ ɢ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜɨɡɧɢɤɚɟɬ ɮɚɤɬɨɪ ɜɥɢɹɧɢɹ ɛɨɥɟɟ ɦɨɳɧɨɝɨ 

ɬɟɩɥɨɜɨɝɨ ɢ ɢɨɧɢɡɢɪɭɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ ɧɚ ɫɜɚɪɳɢɤɚ, ɚ ɬɚɤɠɟ 

ɞɪɭɝɢɟ ɮɚɤɬɨɪɵ:  

- ɩɟɪɟɦɟɳɚɸɳɢɟɫɹ ɱɚɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɦɟɯɚɧɢɱɟɫɤɨɦɭ 

ɬɪɚɜɦɢɪɨɜɚɧɢɸ;  

-  ɬɟɩɥɨɜɨɟ ɢɡɥɭɱɟɧɢɟ;  

- ɨɩɚɫɧɨɫɬɶ ɩɨɪɚɠɟɧɢɹ ɪɚɛɨɬɚɸɳɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ, ɩɟɪɟɦɟɧɧɵɦɢ 

ɦɚɝɧɢɬɧɵɦɢ ɢɥɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ ɩɨɥɹɦɢ;  

- ɪɚɡɥɢɱɧɵɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ, ɜɪɟɞɧɵɟ ɝɚɡɵ, ɩɚɪɵ ɢ ɩɵɥɶ;  

- ɜɪɟɞɧɵɟ ɲɭɦɵ ɢ ɜɢɛɪɚɰɢɢ;  

- ɡɚɩɵɥɟɧɧɨɫɬɶ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɜɚɪɤɟ ɩɨɹɜɢɥɚɫɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ, ɱɬɨ ɢɫɤɥɸɱɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ ɤɨɧɬɚɤɬ 

ɫɜɚɪɳɢɤɚ ɫɨ ɫɜɚɪɨɱɧɨɣ ɞɭɝɨɣ, ɱɬɨ ɬɚɤɠɟ ɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɬɟɩɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ. 

ȼ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ (ɧɚɩɥɚɜɤɢ), ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɬɟɤɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ ɜ 

ɫɜɚɪɨɱɧɨɣ ɜɚɧɧɟ, ɮɥɸɫɟ, ɜɵɞɟɥɹɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɞɥɹ 

ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤ ɚɷɪɨɡɨɥɟɣ, ɬɨɤɫɢɱɧɵɯ ɝɚɡɨɜ, ɬɚɤɢɯ ɤɚɤ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɭɝɥɟɪɨɞɚ, 

ɤɪɟɦɧɢɹ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ, 

ɫɜɚɪɨɱɧɭɸ ɩɪɨɜɨɥɨɤɭ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ ɩɪɨɯɨɞɢɬ ɧɚ ɨɬɤɪɵɬɨɦ 

ɜɨɡɞɭɯɟ, ɞɚɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɧɟɡɧɚɱɢɬɟɥɶɧɵ. 

ɉɪɨɰɟɫɫ ɫɜɚɪɤɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɜɵɞɟɥɟɧɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɟɩɥɨɬɵ ɢ 

ɜɨɡɦɨɠɧɵɦ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟɦ ɤɚɩɟɥɶ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɲɥɚɤɚ.  

Ⱦɥɹ ɡɚɳɢɬɵ ɨɬ ɬɟɩɥɨɜɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɦɟɪɵ: ɫɩɟɰɢɚɥɶɧɚɹ ɨɞɟɠɞɚ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɛɪɟɡɟɧɬɨɜɵɟ ɛɪɸɤɢ, ɤɭɪɬɤɢ, 

ɪɭɤɚɜɢɰɵ ɢ ɫɜɚɪɨɱɧɚɹ ɦɚɫɤɚ ɫ ɡɚɳɢɬɧɵɦ ɫɜɟɬɨɮɢɥɶɬɪɨɦ ɋ-θ ɢɥɢ ɋ-7 ɩɨ ɈɋɌ 21-

θ-87, ɚ ɬɚɤɠɟ ɤɨɠɚɧɭɸ ɨɛɭɜɶ ɧɚ ɬɨɥɫɬɨɣ ɩɨɞɨɲɜɟ. 
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4.2 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ. 

 

      4.2.1 Оɛɟɫɩɟɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɉɪɨɜɨɞɚ ɢ ɤɚɛɟɥɢ ɞɥɹ ɩɢɬɚɧɢɹ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɦɚɲɢɧ ɢ ɭɫɬɚɧɨɜɨɤ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɚɞɟɠɧɭɸ ɢɡɨɥɹɰɢɸ ɢ ɡɚɳɢɬɭ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ. 

ɋɜɚɪɨɱɧɵɟ ɰɟɩɢ ɢɫɬɨɱɧɢɤɨɜ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɧɟ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɝɚɥɶɜɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɰɟɩɹɦɢ, ɩɪɢɫɨɟɞɢɧɹɟɦɵɦɢ ɤ ɫɟɬɢ. 

Ⱦɥɹ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɢɡɨɥɢɪɨɜɚɧɧɵɟ ɝɢɛɤɢɟ ɤɚɛɟɥɢ, 

ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɧɚɝɪɭɡɤɚɯ ɫ 

ɭɱɟɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɰɢɤɥɚ ɫɜɚɪɤɢ. 

ɋɨɟɞɢɧɟɧɢɟ ɫɜɚɪɨɱɧɵɯ ɤɚɛɟɥɟɣ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɨɩɪɟɫɫɨɜɤɨɣ, ɫɜɚɪɤɨɣ 

ɢɥɢ ɩɚɣɤɨɣ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɢɡɨɥɹɰɢɟɣ ɦɟɫɬ ɫɨɟɞɢɧɟɧɢɹ. 

ɉɨɞɤɥɸɱɟɧɢɟ ɤɚɛɟɥɟɣ ɤ ɫɜɚɪɨɱɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɨɩɪɟɫɫɨɜɚɧɧɵɯ ɢɥɢ ɩɪɢɩɚɹɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɧɚɤɨɧɟɱɧɢɤɨɜ. 

ɉɪɢ ɩɪɨɤɥɚɞɤɟ ɢɥɢ ɩɟɪɟɦɟɳɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɩɪɨɜɨɞɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ 

ɦɟɪɵ ɩɪɨɬɢɜ ɩɨɜɪɟɠɞɟɧɢɹ ɢɯ ɢɡɨɥɹɰɢɢ ɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɫ ɜɨɞɨɣ, ɦɚɫɥɨɦ, 

ɫɬɚɥɶɧɵɦɢ ɤɚɧɚɬɚɦɢ ɢ ɝɨɪɹɱɢɦɢ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ. Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɫɜɚɪɨɱɧɵɯ 

ɩɪɨɜɨɞɨɜ ɞɨ ɝɨɪɹɱɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɛɚɥɥɨɧɨɜ ɫ ɤɢɫɥɨɪɨɞɨɦ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ 0,η ɦ, ɚ ɫ ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ - ɧɟ ɦɟɧɟɟ 1 ɦ. 

ȼ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɚɩɩɚɪɚɬɚɯ ɢ ɢɫɬɨɱɧɢɤɚɯ ɢɯ ɩɢɬɚɧɢɹ ɷɥɟɦɟɧɬɵ, 

ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɨɝɪɚɞɢɬɟɥɶɧɵɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. 

ɗɥɟɤɬɪɨɫɜɚɪɨɱɧɚɹ ɭɫɬɚɧɨɜɤɚ (ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɫɜɚɪɨɱɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢ 

ɬ.ɩ.) ɞɨɥɠɧɚ ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɪɭɛɢɥɶɧɢɤ ɢ 

ɩɪɟɞɨɯɪɚɧɢɬɟɥɢ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɚ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ ɯɨɥɨɫɬɨɝɨ 

ɯɨɞɚ ɛɨɥɟɟ 70 ȼ ɞɨɥɠɧɨ ɩɪɢɦɟɧɹɬɶɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɬɤɥɸɱɟɧɢɟ ɫɜɚɪɨɱɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟ ɧɚɯɨɞɹɳɢɟɫɹ ɩɨɞ 

ɧɚɩɪɹɠɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɫɜɚɪɢɜɚɟɦɵɟ ɢɡɞɟɥɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɜɫɟ ɜɪɟɦɹ ɫɜɚɪɤɢ 

ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ. 
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Ʉɨɪɩɭɫ ɥɸɛɨɣ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɟɨɛɯɨɞɢɦɨ ɡɚɡɟɦɥɹɬɶ. Ɇɚɲɢɧɵ, 

ɜ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɡɚɳɢɬɧɨɝɨ ɡɚɡɟɦɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɬɪɭɞɧɨɫɬɢ, ɞɨɥɠɧɵ 

ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɭɫɬɪɨɣɫɬɜɚɦɢ ɡɚɳɢɬɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 

ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɮɚɡ ɫɟɬɢ ɩɪɢ ɩɨɹɜɥɟɧɢɢ ɜ ɫɜɚɪɨɱɧɨɣ ɰɟɩɢ ɧɚɩɪɹɠɟɧɢɹ ɫɟɬɢ. Ⱦɥɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɡɚɡɟɦɥɹɸɳɟɝɨ ɩɪɨɜɨɞɚ ɧɚ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ 

ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɛɨɥɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ, ɫ ɧɚɞɩɢɫɶɸ 

"Ɂɟɦɥɹ" (ɩɪɢ ɭɫɥɨɜɧɨɦ ɨɛɨɡɧɚɱɟɧɢɢ "Ɂɟɦɥɹ"). ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɜɤɥɸɱɟɧɢɟ ɜ 

ɡɚɡɟɦɥɹɸɳɢɣ ɩɪɨɜɨɞɧɢɤ ɧɟɫɤɨɥɶɤɢɯ ɚɩɩɚɪɚɬɨɜ ɡɚɩɪɟɳɚɟɬɫɹ. 

 

4.2.2 Оɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɹɜɥɹɟɬɫɹ ɩɪɢɤɚɡ ɨ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɦ ɪɟɠɢɦɟ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɝɞɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 

(ɨɝɨɜɚɪɢɜɚɸɬɫɹ) ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɭɫɥɨɜɢɣ 

ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ: ɪɚɡɪɚɛɨɬɤɚ ɢɧɫɬɪɭɤɰɢɣ ɨ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ, ɧɚɡɧɚɱɟɧɢɢ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ,  

ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɫɬ ɞɥɹ ɤɭɪɟɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɢ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ,  ɫɭɲɤɢ 

ɨɛɭɜɢ ɢ ɨɞɟɠɞɵ, ɫɨɞɟɪɠɚɧɢɢ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɫɬɪɨɢɬɟɥɟɣ, ɪɚɡɜɟɞɟɧɢɢ 

ɤɨɫɬɪɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɩɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ 

ɪɚɛɨɬ ɢ ɞɨɩɭɫɤɚ ɥɢɰ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɫɨɞɟɪɠɚɧɢɟ ɩɪɨɯɨɞɨɜ ɢ 

ɩɪɨɟɡɞɨɜ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɫɪɟɞɫɬɜɚɦɢ ɩɟɪɜɢɱɧɨɝɨ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɞɟɣɫɬɜɢɣ 

ɩɟɪɫɨɧɚɥɚ ɧɚɯɨɞɹɳɟɝɨɫɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɜ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɩɨɠɚɪɚ. 

Ȼɟɡɭɫɥɨɜɧɨ, ɱɬɨ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɦɢɦɨ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɦɟɪ. Ɍɚɤ, 

ɧɚɩɪɢɦɟɪ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɥɨɳɚɞɶɸ η ɝɚ ɢ ɛɨɥɟɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɟɟ ɞɜɭɯ ɜɴɟɡɞɨɜ ɫ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɫɬɨɪɨɧ ɩɥɨɳɚɞɤɢ,  ɞɨɪɨɝɢ ɞɨɥɠɧɵ ɢɦɟɬɶ 

ɩɨɤɪɵɬɢɟ, ɩɪɢɝɨɞɧɨɟ ɞɥɹ ɩɪɨɟɡɞɚ ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ. 

ȼɨɪɨɬɚ ɞɥɹ ɜɴɟɡɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 4 ɦ. 
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ɍ ɜɴɟɡɞɨɜ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɭ ɞɨɥɠɧɵ ɜɵɜɟɲɢɜɚɬɶɫɹ ɩɥɚɧɵ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ 

ɫ ɧɚɧɟɫɟɧɧɵɦɢ ɫɬɪɨɹɳɢɦɢɫɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ ɡɞɚɧɢɹɦɢ ɢ ɫɨɨɪɭɠɟɧɢɹɦɢ, 

ɜɴɟɡɞɚɦɢ, ɩɨɞɴɟɡɞɚɦɢ, ɦɟɫɬɨɧɚɯɨɠɞɟɧɢɟɦ ɜɨɞɨɢɫɬɨɱɧɢɤɨɜ, ɫɪɟɞɫɬɜ 

ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɫɜɹɡɢ. Ɍɟɪɪɢɬɨɪɢɹ, ɡɚɧɹɬɚɹ ɩɨɞ ɨɬɤɪɵɬɵɟ ɫɤɥɚɞɵ ɝɨɪɸɱɢɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɩɨɞ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɫɤɥɚɞɫɤɢɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 

ɫɬɪɨɟɧɢɹ ɢɡ ɝɨɪɸɱɢɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɞɨɥɠɧɚ ɛɵɬɶ ɨɱɢɳɟɧɚ ɨɬ 

ɫɭɯɨɣ ɬɪɚɜɵ, ɛɭɪɶɹɧɚ, ɤɨɪɵ ɢ ɳɟɩɵ. 

ɇɟɨɛɯɨɞɢɦɨ ɩɨɫɬɨɹɧɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɜɨɛɨɞɧɵɣ ɩɪɨɟɡɞ  ɩɨ ɬɟɪɪɢɬɨɪɢɢ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɞɨɪɨɠɧɨɝɨ ɩɨɥɨɬɧɚ ɞɥɹ ɩɪɨɟɡɞɚ 

ɩɨɠɚɪɧɵɯ ɦɚɲɢɧ, ɫɨɝɥɚɫɧɨ ɝɟɧɩɥɚɧɭ. 

 

4.3.3 ɋɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ 

Ɋɚɛɨɬɧɢɤɢ, ɡɚɧɹɬɵɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɝɚɡɨɩɥɚɦɟɧɧɵɯ ɢ ɷɥɟɤɬɪɨɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, 

ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɚɜɢɥɚɦɢ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɫɩɟɰɢɚɥɶɧɨɣ ɨɞɟɠɞɨɣ, ɫɩɟɰɢɚɥɶɧɨɣ ɨɛɭɜɶɸ ɢ 

ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ. 

ɉɪɢɦɟɧɹɟɦɵɟ ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ȽɈɋɌ 12.4.011. 

ȼɵɛɨɪ ɤɨɧɤɪɟɬɧɵɯ ɬɢɩɨɜ ɫɪɟɞɫɬɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɞɨɥɠɟɧ 

ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ ɪɚɛɨɬ ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ. 

Ɂɚɳɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɜɵɞɚɜɚɟɦɵɟ ɜ ɢɧɞɢɜɢɞɭɚɥɶɧɨɦ ɩɨɪɹɞɤɟ, ɞɨɥɠɧɵ 

ɧɚɯɨɞɢɬɶɫɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɭ ɪɚɛɨɬɧɢɤɚ ɢɥɢ ɧɚ ɟɝɨ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. 

ȼɵɛɨɪ ɋɂɁ ɥɢɰɚ ɢ ɨɪɝɚɧɨɜ ɡɪɟɧɢɹ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɦɟɬɨɞɨɜ, ɪɟɠɢɦɨɜ ɢ ɜɢɞɨɜ ɪɚɛɨɬ, ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 

ɨɫɨɛɟɧɧɨɫɬɢ ɡɪɟɧɢɹ. 

ɋɩɟɰɨɞɟɠɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɛɟɡɜɪɟɞɧɨɣ, ɭɞɨɛɧɨɣ, ɧɟ ɫɬɟɫɧɹɬɶ ɞɜɢɠɟɧɢɹ 

ɪɚɛɨɬɚɸɳɟɝɨ, ɧɟ ɜɵɡɵɜɚɬɶ ɧɟɩɪɢɹɬɧɵɯ ɨɳɭɳɟɧɢɣ, ɡɚɳɢɳɚɬɶ ɨɬ ɢɫɤɪ ɢ ɛɪɵɡɝ 

ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɫɜɚɪɢɜɚɟɦɨɝɨ ɢɡɞɟɥɢɹ, ɜɥɚɝɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɨɜɪɟɠɞɟɧɢɣ, ɨɬɜɟɱɚɬɶ ɫɚɧɢɬɚɪɧɨ - ɝɢɝɢɟɧɢɱɟɫɤɢɦ 

ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɭɫɥɨɜɢɹɦ ɬɪɭɞɚ. 
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4.3.3 Бɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɨɞɴɟɦɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɩɨɜɬɨɪɧɭɸ ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɧɟ ɪɟɠɟ 

ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ. ɉɨɜɬɨɪɧɚɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɨɛɴɟɦɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ 

ɨɮɨɪɦɥɹɸɬɫɹ ɩɪɨɬɨɤɨɥɨɦ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɣ ɠɭɪɧɚɥ. 

 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɪɚɛɨɬɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɩɟɰɨɞɟɠɞɨɣ ɢ ɫɩɟɰɨɛɭɜɶɸ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɢ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ 

ɬɪɭɞɚ, ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ. 

 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɪɚɛɨɬɧɢɤ ɢɡɜɟɳɚɟɬ ɫɜɨɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɨ 

ɥɸɛɨɣ ɫɢɬɭɚɰɢɢ, ɭɝɪɨɠɚɸɳɟɣ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɥɸɞɟɣ, ɨ ɤɚɠɞɨɦ ɧɟɫɱɚɫɬɧɨɦ 

ɫɥɭɱɚɟ, ɩɪɨɢɡɨɲɟɞɲɟɦ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɨɛ ɭɯɭɞɲɟɧɢɢ ɫɨɫɬɨɹɧɢɹ ɫɜɨɟɝɨ 

ɡɞɨɪɨɜɶɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɨ ɩɪɨɹɜɥɟɧɢɢ ɩɪɢɡɧɚɤɨɜ ɨɫɬɪɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ. 

 ɉɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ ɫ ɝɪɭɡɨɩɨɞɴɟɦɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɦɢ 

ɨɪɝɚɧɚɦɢ ɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɨɥɠɧɨ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

 ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ ɩɪɨɯɨɞɢɬɶ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɜɢɞɟ: 

ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ, ɩɟɪɜɢɱɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɩɨɜɬɨɪɧɨɝɨ 

ɢɧɫɬɪɭɤɬɚɠɚ, ɜɧɟɩɥɚɧɨɜɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ, ɰɟɥɟɜɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɢ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɨɛɭɱɟɧɢɹ ɜ ɨɛɴɟɦɟ ɩɪɨɝɪɚɦɦɵ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɪɨɮɟɫɫɢɢ, ɜɤɥɸɱɚɸɳɟɣ ɜɨɩɪɨɫɵ 

ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɪɟɛɨɜɚɧɢɹ ɞɨɥɠɧɨɫɬɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɩɪɨɮɟɫɫɢɢ. 

 ȼɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɪɨɜɨɞɢɬ ɪɚɛɨɬɧɢɤ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢɥɢ ɪɚɛɨɬɧɢɤ, 

ɟɝɨ ɡɚɦɟɳɚɸɳɢɣ, ɫɨ ɜɫɟɦɢ ɩɪɢɧɢɦɚɟɦɵɦɢ ɧɚ ɪɚɛɨɬɭ ɩɨ ɩɪɨɝɪɚɦɦɟ, 

ɭɬɜɟɪɠɞɟɧɧɨɣ ɪɚɛɨɬɨɞɚɬɟɥɟɦ ɢ ɫɨɝɥɚɫɨɜɚɧɧɨɣ ɫ ɩɪɨɮɫɨɸɡɧɵɦ ɤɨɦɢɬɟɬɨɦ ɢɥɢ 

ɢɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɶɧɵɦ ɨɪɝɚɧɨɦ ɪɚɛɨɬɧɢɤɨɜ. 
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 ɉɟɪɜɢɱɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɪɨɜɨɞɢɬ ɞɨɥɠɧɨɫɬɧɨɟ ɥɢɰɨ, 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɩɪɢɤɚɡɨɦ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɞɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɪɚɛɨɬɧɢɤɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɨ ɩɪɨɮɟɫɫɢɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɨɪɝɚɧɨɜ ɢ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɪɚɛɨɬɧɢɤ ɞɨɥɠɟɧ: 

— ɫɨɛɥɸɞɚɬɶ ɩɪɚɜɢɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɭɞɨɜɨɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɣ 

ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ; 

— ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɭ, ɜɯɨɞɹɳɭɸ ɜ ɟɝɨ ɨɛɹɡɚɧɧɨɫɬɢ ɢɥɢ ɩɨɪɭɱɟɧɧɭɸ 

ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɨɧ ɨɛɭɱɟɧ ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɷɬɨɣ ɪɚɛɨɬɵ; 

— ɩɪɢɦɟɧɹɬɶ ɛɟɡɨɩɚɫɧɵɟ ɩɪɢɟɦɵ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ; 

— ɭɦɟɬɶ ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɢɦ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɫɭɳɟɫɬɜɭɸɳɭɸ 

ɬɟɯɧɨɥɨɝɢɸ ɫɛɨɪɤɢ ɢ ɫɜɚɪɤɢ ɬɪɭɛ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɝɚɡɨɩɪɨɜɨɞɨɜ. ɋɨɝɥɚɫɧɨ ɫɭɳɟɫɬɜɭɸɳɟɣ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɚ ɧɢɬɤɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ 

ɤɚɠɞɨɣ ɬɪɭɛɟ ɜ ɨɬɞɟɥɶɧɨɫɬɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɜɚɪɤɨɣ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ 

ɞɜɭɦɹ ɫɜɚɪɨɱɧɵɦɢ ɝɨɥɨɜɤɚɦɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɬɟɯɧɨɥɨɝɢɸ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɜ ɭɫɥɨɜɢɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɧɚ ɧɢɡɤɨɷɮɮɟɤɬɢɜɧɚ, ɬɚɤ ɤɚɤ ɞɚɠɟ 

ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɭɯ ɫɜɚɪɨɱɧɵɯ ɝɨɥɨɜɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɜɵɫɨɤɚɹ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɜ ɡɚɳɢɬɧɵɯ ɝɚɡɚɯ ɧɚ 

ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ (ɞɚɠɟ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɤɪɵɜɧɨɝɨ ɬɟɧɬɚ) ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɧɨɣ 

ɜɟɪɨɹɬɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɞɟɮɟɤɬɨɜ. 

Ⱦɥɹ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɩɪɟɞɥɨɠɟɧ ɫɩɨɫɨɛ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ 

ɫɜɚɪɤɢ – ɫɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ ɩɪɨɯɨɞɚ ɜ ɫɪɟɞɟ ɡɚɳɢɬɧɵɯ ɝɚɡɨɜ ɢ ɫɜɚɪɤɚ ɩɨɞ ɫɥɨɟɦ 

ɮɥɸɫɚ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɹ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɤɚɡɚɧɧɨɣ 

ɬɟɯɧɨɥɨɝɢɢ ɩɪɢ ɫɜɚɪɤɟ ɩɨɞ ɫɥɨɟɦ ɮɥɸɫɚ ɫɬɵɤ ɬɪɭɛ ɞɨɥɠɟɧ ɛɵɬɶ ɩɨɜɨɪɨɬɧɵɦ. Ⱦɥɹ 

ɷɬɨɝɨ ɛɵɥɚ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɦɨɛɢɥɶɧɚɹ ɬɪɭɛɨɫɜɚɪɨɱɧɚɹ ɛɚɡɚ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɣ 

ɜɯɨɞɢɬ ɩɥɟɬɟɜɨɡ, ɤɚɧɬɨɜɚɬɟɥɶ ɤɨɥɶɰɟɜɨɣ, ɤɨɥɨɧɧɚ, ɫɜɚɪɨɱɧɵɣ ɬɪɚɤɬɨɪ. ȼ ɤɚɱɟɫɬɜɟ 

ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ ɞɥɹ ɫɜɚɪɨɱɧɵɯ ɚɜɬɨɦɚɬɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɫɜɚɪɨɱɧɵɣ ɚɝɪɟɝɚɬ ɧɚ 

ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ. 

ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɧɨɪɦɢɪɨɜɚɧɢɢ ɢ ɫɪɚɜɧɟɧɢɢ ɞɜɭɯ ɬɟɯɧɨɥɨɝɢɣ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, 

ɱɬɨ ɫɨɝɥɚɫɧɨ ɩɪɟɞɥɚɝɚɟɦɨɣ ɬɟɯɧɨɥɨɝɢɢ ɜɪɟɦɹ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ ɨɞɧɨɝɨ ɫɬɵɤɚ 

ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɧɚ θ0 ɦɢɧ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɤɨɥɢɱɟɫɬɜɨ ɫɬɵɤɨɜ, 

ɫɜɚɪɟɧɧɵɯ ɡɚ ɨɞɧɭ ɫɦɟɧɭ. 
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