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 ȼȼȿȾȿɇɂȿ 
 
 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɪɚɫɫɦɨɬɪɟɧ ɦɚɥɨɝɚɛɚɪɢɬɧɵɣ ɫɩɢɪɚɥɶɧɨ-ɳɟɥɟɜɨɣ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤ. 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ — ɬɟɯɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ ɞɜɭɦɹ ɫɪɟɞɚɦɢ, ɢɦɟɸɳɢɦɢ ɪɚɡɥɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ. 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ, ɧɟɮɬɟɯɢɦɢɱɟɫɤɨɣ, ɯɢɦɢɱɟɫɤɨɣ, ɚɬɨɦɧɨɣ, ɯɨɥɨɞɢɥɶɧɨɣ, 
ɝɚɡɨɜɨɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɷɧɟɪɝɟɬɢɤɟ ɢ ɤɨɦɦɭɧɚɥɶɧɨɦ 
ɯɨɡɹɣɫɬɜɟ. 

ɋɩɢɪɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɫɩɢɪɚɥɶɧɵɯ ɤɚɧɚɥɚ, 
ɧɚɜɢɬɵɯ ɢɡ ɪɭɥɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ ɪɚɡɞɟɥɢɬɟɥɶɧɨɣ  
ɩɟɪɟɝɨɪɨɞɤɢ – ɤɟɪɧɚ, ɫɪɟɞɵ ɞɜɢɠɭɬɫɹ ɩɨ ɤɚɧɚɥɚɦ. ɇɚɡɧɚɱɟɧɢɟ ɫɩɢɪɚɥɶɧɵɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ – ɧɚɝɪɟɜɚɧɢɟ ɢ ɨɯɥɚɠɞɟɧɢɟ ɜɵɫɨɤɨɜɹɡɤɢɯ ɠɢɞɤɨɫɬɟɣ. 
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 1 ɄɈɇɋɌɊɍɄɌɈɊɋɄɂɃ ɊȺɁȾȿɅ 
 1.1 Ⱥɧɚɥɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɢɡɞɟɥɢɹ 

 
ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɬɟɩɥɨɬɟɯɧɢɤɟ, ɚ ɢɦɟɧɧɨ ɤ ɫɩɢɪɚɥɶɧɵɦ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦ ɢ ɫɩɨɫɨɛɭ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ 
ɯɢɦɢɱɟɫɤɨɣ, ɩɢɳɟɜɨɣ, ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɫɩɢɪɚɥɶɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ, ɫɨɞɟɪɠɚɳɟɦ ɤɨɪɩɭɫ ɫ 
ɩɨɞɜɨɞɹɳɢɦɢ ɢ ɨɬɜɨɞɹɳɢɦɢ ɩɚɬɪɭɛɤɚɦɢ, ɞɜɭɯɤɚɧɚɥɶɧɭɸ ɫɩɢɪɚɥɶ ɢɡ ɥɢɫɬɨɜ, 
ɞɟɬɚɥɢ, ɮɢɤɫɢɪɭɸɳɢɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɥɢɫɬɚɦɢ ɫɩɢɪɚɥɢ, ɭɩɨɪɵ, ɭɥɨɠɟɧɧɵɟ ɜ 
ɤɚɧɚɥɵ ɫ ɞɜɭɯ ɫɬɨɪɨɧ ɫɩɢɪɚɥɢ, ɭɩɥɨɬɧɟɧɢɹ ɬɨɪɰɨɜ ɤɚɧɚɥɨɜ, ɤɪɵɲɤɢ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ ɩɨ ɬɨɪɰɚɦ ɫɩɢɪɚɥɢ, ɞɟɬɚɥɢ, ɮɢɤɫɢɪɭɸɳɢɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɥɢɫɬɚɦɢ ɫɩɢɪɚɥɢ, ɜɵɩɨɥɧɟɧɵ ɜ ɜɢɞɟ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɯ ɩɪɨɫɬɚɜɨɤ, ɪɚɡɦɟɳɚɟɦɵɯ 
ɜɞɨɥɶ ɜɫɟɣ ɫɩɢɪɚɥɢ. 

ɋɩɨɫɨɛ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɩɢɪɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɨɝɥɚɫɧɨ ɢɡɨɛɪɟɬɟɧɢɸ, 
ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ ɪɚɡɦɟɳɚɸɬ ɦɟɠɞɭ ɥɢɫɬɚɦɢ ɜ 
ɩɪɨɰɟɫɫɟ ɧɚɜɢɜɤɢ ɫɩɢɪɚɥɢ, ɡɚɬɟɦ ɧɚ ɛɨɤɨɜɵɟ ɤɪɨɦɤɢ ɤɪɚɣɧɢɯ ɪɹɞɨɜ 
ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɯ ɩɪɨɫɬɚɜɨɤ ɭɤɥɚɞɵɜɚɸɬ ɭɩɨɪɵ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜ 
ɤɚɧɚɥɚɯ ɦɟɠɞɭ ɬɨɪɰɚɦɢ ɫɩɢɪɚɥɢ ɢ ɭɩɨɪɚɦɢ ɡɚɩɨɥɧɹɸɬ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɨɣ. 
Ʉɨɪɩɭɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɞɜɭɯ ɩɨɥɭɰɢɥɢɧɞɪɨɜ, 
ɡɚɬɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɜɢɬɭɸ ɫɩɢɪɚɥɶ ɨɯɜɚɬɵɜɚɸɬ ɩɨɥɭɰɢɥɢɧɞɪɚɦɢ ɢ ɫɤɪɟɩɥɹɸɬ 
ɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɤɨɪɩɭɫɚ. Ɍɟɯɧɢɱɟɫɤɢɦ ɪɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ 
ɭɩɪɨɳɟɧɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, ɭɩɪɨɳɟɧɢɟ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɟ. 

ɂɡɨɛɪɟɬɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɩɥɨɨɛɦɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɯɢɦɢɱɟɫɤɨɣ, ɩɢɳɟɜɨɣ ɢ 
ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼ ɪɚɡɥɢɱɧɵɯ 
ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɧɚɲɥɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, 
ɫɥɭɠɚɳɢɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɩɥɚ ɨɬ ɨɞɧɨɣ ɫɪɟɞɵ ɤ ɞɪɭɝɨɣ ɱɟɪɟɡ ɫɬɟɧɤɭ ɢɡ 
ɬɟɩɥɨɩɪɨɜɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɪɚɡɝɪɚɧɢɱɢɜɚɸɳɭɸ ɷɬɢ ɫɪɟɞɵ. ɋɪɟɞɢ ɧɢɯ 
ɤɨɠɭɯɨɬɪɭɛɧɵɟ, ɩɥɚɫɬɢɧɱɚɬɵɟ, ɫɩɢɪɚɥɶɧɵɟ, ɡɦɟɟɜɢɤɨɜɵɟ ɢ ɬ.ɩ. ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ, 
ɤɨɬɨɪɵɟ ɪɚɡɥɢɱɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢɫɩɨɥɧɟɧɢɟɦ ɩɨɜɟɪɯɧɨɫɬɢ 
ɬɟɩɥɨɨɛɦɟɧɚ. 

Ɉɞɧɚɤɨ ɷɬɨɬ ɫɩɢɪɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ: ɜ ɧɟɦ ɜ 
ɤɚɱɟɫɬɜɟ ɞɟɬɚɥɟɣ, ɮɢɤɫɢɪɭɸɳɢɯ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɥɢɫɬɚɦɢ ɫɩɢɪɚɥɢ ɢ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɠɟɫɬɤɨɫɬɢ ɥɢɫɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɵ ɲɬɢɮɬɵ, ɩɪɢɜɚɪɟɧɧɵɟ ɤ ɨɞɧɨɦɭ ɢɡ 
ɥɢɫɬɨɜ. ɍɩɥɨɬɧɟɧɢɟ ɫɩɢɪɚɥɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɭɩɨɪɨɜ, 
ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɜɫɬɚɜɥɟɧɧɨɣ ɜ ɤɚɧɚɥ ɥɟɧɬɵ, ɩɪɢɜɚɪɟɧɧɨɣ ɤ ɤɪɨɦɤɚɦ ɥɢɫɬɨɜ. Д1Ж 
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ɋɭɳɧɨɫɬɶ ɢɡɨɛɪɟɬɟɧɢɹ ɩɨɹɫɧɹɟɬɫɹ ɱɟɪɬɟɠɚɦɢ, ɝɞɟ: 
ɧɚ ɪɢɫɭɧɤɟ 1.1 - ɩɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ, 
ɧɚ ɪɢɫɭɧɤɟ 1.2 - ɜɵɧɨɫɧɨɣ ɷɥɟɦɟɧɬ Ȼ ɧɚ ɪɢɫɭɧɤɟ 1.1; 
ɧɚ ɪɢɫɭɧɤɟ 1.3 - ɫɟɱɟɧɢɟ ȺȺ ɩɨ ɪɢɫɭɧɤɟ 1.1; 
ɧɚ ɪɢɫɭɧɤɟ 1.4 - ɜɵɧɨɫɧɨɣ ɷɥɟɦɟɧɬ ȼ ɧɚ ɪɢɫɭɧɤɟ 1.2; 
ɧɚ ɪɢɫɭɧɤɟ 1.5 - ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ; 
ɧɚ ɪɢɫɭɧɤɟ 1.6 - ɤɨɪɩɭɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ ɫɛɨɪɟ. 

ɋɩɢɪɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɫɩɢɪɚɥɢ 2, ɧɚɜɢɬɨɣ ɢɡ ɞɜɭɯ 
ɥɢɫɬɨɜ 3 ɢ 4 ɧɚ ɫɟɪɞɟɱɧɢɤ 5. Ʉɨɪɩɭɫ 1 ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɰɢɥɢɧɞɪɨɜ 1.1 ɢ 1.2 ɢ 
ɮɥɚɧɰɟɜ 1.3. Ɇɟɠɞɭ ɥɢɫɬɚɦɢ 3 ɢ 4 ɫɩɢɪɚɥɢ 2 ɭɫɬɚɧɨɜɥɟɧɵ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ 
ɩɪɨɫɬɚɜɤɢ 6 (ɪɢɫɭɧɨɤ 1.2). 

Ɂɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ 6 ɩɪɢɦɟɧɹɸɬ ɞɜɭɯ ɜɢɞɨɜ - ɪɹɞɨɜɵɟ ɩɪɨɫɬɚɜɤɢ 6.1 
(ɪɢɫɭɧɨɤ 1.5 «ɚ») ɢ ɩɪɨɫɬɚɜɤɢ ɫ ɬɭɪɛɭɥɢɡɚɬɨɪɚɦɢ 6.2. (ɪɢɫɭɧɨɤ 1.5 «ɛ»). 
Ɂɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ 6 ɢɡɝɨɬɨɜɥɹɸɬ ɩɭɬɟɦ ɝɢɛɤɢ ɩɨɥɨɫɨɜɨɣ ɫɬɚɥɢ, ɩɪɢɱɟɦ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɩɨɥɨɱɤɢ 6.1.1. ɢ 6.2.1. ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɚɫɫɬɨɹɧɢɸ ɦɟɠɞɭ ɥɢɫɬɚɦɢ 
3 ɢ 4 ɫɩɢɪɚɥɢ 2 (ɪɢɫɭɧɤɢ 1.2, 1.5). 

ɋɟɪɞɟɱɧɢɤ 5 ɪɚɡɞɟɥɟɧ ɧɚ ɞɜɟ ɩɨɥɨɫɬɢ 5.1 ɢ 5.2 (ɪɢɫɭɧɤɢ 1.1, 1.3). Ʉ ɩɪɨɞɨɥɶɧɨɣ 
ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɬɟɧɤɟ ɩɨɥɨɫɬɢ ɫɟɪɞɟɱɧɢɤɚ 5.1 ɩɪɢɜɚɪɟɧɚ ɜɧɭɬɪɟɧɧɹɹ ɤɪɨɦɤɚ 
ɥɢɫɬɚ 3, ɚ ɤ ɩɪɨɞɨɥɶɧɨɣ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɫɬɟɧɤɟ ɩɨɥɨɫɬɢ ɫɟɪɞɟɱɧɢɤɚ 5.2 
ɩɪɢɜɚɪɟɧɚ ɜɧɭɬɪɟɧɧɹɹ ɤɪɨɦɤɚ ɥɢɫɬɚ 4, ɩɪɢ ɷɬɨɦ ɜ ɫɩɢɪɚɥɢ ɨɛɪɚɡɭɸɬɫɹ ɞɜɚ ɤɚɧɚɥɚ 
7 ɢ 8. ɇɚɪɭɠɧɚɹ ɤɪɨɦɤɚ ɥɢɫɬɚ 3 ɩɪɢɜɚɪɟɧɚ ɤ ɩɪɨɞɨɥɶɧɨɣ ɤɪɨɦɤɟ ɩɨɥɭɰɢɥɢɧɞɪɚ 
1.1, ɚ ɧɚɪɭɠɧɚɹ ɤɪɨɦɤɚ ɥɢɫɬɚ 4 ɩɪɢɜɚɪɟɧɚ ɤ ɩɪɨɞɨɥɶɧɨɣ ɤɪɨɦɤɟ ɩɨɥɭɰɢɥɢɧɞɪɚ 1.2. 
ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɸɬɫɹ ɜɵɯɨɞɵ ɢɡ ɤɚɧɚɥɨɜ 7 ɢ 8 (ɪɢɫɭɧɨɤ 1.3), ɤ ɤɨɬɨɪɵɦ 
ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɩɨɞɜɨɞɹɳɢɣ ɢ ɨɬɜɨɞɹɳɢɣ ɩɚɬɪɭɛɤɢ 9 ɢ 10 ɤɨɪɩɭɫɚ 1 (ɪɢɫɭɧɨɤ 1.4). 

ɉɨ ɦɟɪɟ ɫɜɨɪɚɱɢɜɚɧɢɹ ɫɩɢɪɚɥɢ 2 (ɪɢɫɭɧɨɤ 1.2) ɦɟɠɞɭ ɥɢɫɬɚɦɢ ɫɩɢɪɚɥɢ 3 ɢ 4 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ 6, ɩɪɢɱɟɦ ɩɪɨɫɬɚɜɤɢ 6.3, ɛɥɢɠɧɢɟ ɤ 
ɤɪɨɦɤɚɦ ɥɢɫɬɨɜ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɞɧɭ ɧɚɞ ɞɪɭɝɨɣ, ɨɫɬɚɥɶɧɵɟ ɩɪɨɫɬɚɜɤɢ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɜ ɫɦɟɠɧɵɯ ɜɢɬɤɚɯ ɤɚɧɚɥɨɜ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɲɢɪɢɧɚ ɤɚɧɚɥɨɜ. 

ɇɚɜɢɬɭɸ ɧɚ ɫɟɪɞɟɱɧɢɤ 5 ɫɩɢɪɚɥɶ 2 ɨɯɜɚɬɵɜɚɸɬ ɩɨɥɭɰɢɥɢɧɞɪɚɦɢ 1.1 ɢ 1.2 
(ɪɢɫ.1, 3, 6), ɫɤɪɟɩɥɹɸɬ ɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɢ ɩɪɢɜɚɪɢɜɚɸɬ ɮɥɚɧɰɵ 1.3, 
ɫɨɡɞɚɜɚɹ ɟɞɢɧɵɣ ɫɛɨɪɨɱɧɵɣ ɭɡɟɥ ɤɨɪɩɭɫɚ 1 ɢ ɫɩɢɪɚɥɢ 2. 

ɇɚ ɛɨɤɨɜɵɟ ɤɪɨɦɤɢ ɤɪɚɣɧɢɯ ɪɹɞɨɜ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɯ ɩɪɨɫɬɚɜɨɤ 6.3 (ɪɢɫɭɧɨɤ 
1.2) ɜ 
ɤɚɧɚɥɵ 7 ɢ 8 ɭɤɥɚɞɵɜɚɸɬ ɭɩɨɪɵ 11, ɧɚɩɪɢɦɟɪ, ɜ ɜɢɞɟ ɩɪɨɜɨɥɨɤɢ. Ʉɚɧɚɥɵ, 
ɛɥɢɠɧɢɟ ɤ ɬɨɪɰɚɦ ɫɩɢɪɚɥɢ (ɤɪɨɦɤɚɦ ɥɢɫɬɨɜ), ɡɚɩɨɥɧɟɧɵ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɨɣ 12, 
ɩɪɢɱɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɭɩɨɪɨɜ 11 ɢ ɡɚɩɨɥɧɟɧɢɹ ɬɨɪɰɨɜ ɤɚɧɚɥɨɜ ɭɩɥɨɬɧɹɸɳɟɣ 
ɦɚɫɫɨɣ 12 ɜɵɛɢɪɚɸɬ ɢɡ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɫɥɨɜɢɹ ɢɫɤɥɸɱɟɧɢɹ ɩɟɪɟɬɨɤɚ 
ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ ɨɞɧɨɝɨ ɤɚɧɚɥɚ ɜ ɞɪɭɝɨɣ. ɇɚ ɬɨɪɰɵ ɫɩɢɪɚɥɢ 2 ɭɥɨɠɟɧɚ ɩɪɨɤɥɚɞɤɚ 
13 ɜ ɜɢɞɟ ɥɢɫɬɨɜɨɝɨ ɭɩɥɨɬɧɹɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ, ɩɪɢɠɢɦɚɟɦɚɹ ɮɥɚɧɰɚɦɢ 14 ɤ 
ɬɨɪɰɚɦ ɫɩɢɪɚɥɢ 2 ɢ ɤ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɟ 12, ɡɚɩɨɥɧɹɸɳɟɣ ɤɚɧɚɥɵ 7 ɢ 8. ɉɨɞ 
ɞɟɣɫɬɜɢɟɦ ɩɪɢɠɢɦɚ ɮɥɚɧɰɟɦ 14 ɩɪɨɤɥɚɞɤɚ 13 ɢ ɭɩɥɨɬɧɹɸɳɚɹ ɦɚɫɫɚ 12 ɜ ɤɚɧɚɥɚɯ 
7 ɢ 8 ɨɛɪɚɡɭɸɬ ɨɞɧɨɪɨɞɧɨɟ ɭɩɥɨɬɧɟɧɢɟ. 
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ȼ ɤɚɱɟɫɬɜɟ ɭɩɥɨɬɧɹɸɳɟɣ ɦɚɫɫɵ ɞɥɹ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɭɫɥɨɜɢɹɯ 
ɚɝɪɟɫɫɢɜɧɵɯ ɢɥɢ ɤɨɪɪɨɡɢɣɧɵɯ ɫɪɟɞ ɢ/ɢɥɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪ, ɩɪɢɦɟɧɹɸɬ 
ɬɟɪɦɨɪɚɫɲɢɪɟɧɧɵɣ ɝɪɚɮɢɬ ɢɥɢ ɢɡɞɟɥɢɹ ɢɡ ɝɪɚɮɢɬɢɡɢɪɨɜɚɧɧɨɝɨ ɚɫɛɟɫɬɚ ɢɥɢ 
ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ ɫ ɚɧɚɥɨɝɢɱɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. 

Ⱦɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɥɨɫɬɹɦɢ ɫɟɪɞɟɱɧɢɤɚ 5.1 ɢ 5.2 (ɪɢɫɭɧɨɤ 1.1) ɜ ɰɟɧɬɪɚɥɶɧɨɣ 
ɱɚɫɬɢ 
ɮɥɚɧɰɟɜ 14 ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ. Ʉ ɮɥɚɧɰɚɦ 14 ɩɪɢɫɨɟɞɢɧɟɧɵ ɩɨɞɜɨɞɹɳɢɟ ɢ 
ɨɬɜɨɞɹɳɢɟ ɩɚɬɪɭɛɤɢ 15 ɢ 16. 

Ȼɥɚɝɨɞɚɪɹ ɬɚɤɨɦɭ ɢɫɩɨɥɧɟɧɢɸ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɞɟɠɧɨɟ 
ɪɚɡɞɟɥɟɧɢɟ ɤɚɧɚɥɨɜ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɢɫɤɥɸɱɚɟɬɫɹ ɩɟɪɟɬɨɤ ɬɟɩɥɨɧɨɫɢɬɟɥɹ ɢɡ 
ɨɞɧɨɝɨ ɤɚɧɚɥɚ ɜ ɞɪɭɝɨɣ. 

ȼ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɡɚɝɪɹɡɧɟɧɧɵɯ ɪɚɛɨɱɢɯ ɫɪɟɞɚɯ, ɜ ɤɚɧɚɥɵ, 
ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɡɚɝɪɹɡɧɟɧɧɚɹ ɫɪɟɞɚ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɫɟɞɚɧɢɹ ɜɡɜɟɲɟɧɧɵɯ 
ɱɚɫɬɢɰ ɧɚ ɫɬɟɧɤɚɯ ɤɚɧɚɥɨɜ ɜ ɫɩɢɪɚɥɶ 2 ɭɫɬɚɧɨɜɥɟɧɵ ɡɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ 
6.2, ɫɧɚɛɠɟɧɧɵɟ ɬɭɪɛɭɥɢɡɚɬɨɪɚɦɢ 6.2.2, ɜɵɩɨɥɧɟɧɧɵɦɢ ɜ ɜɢɞɟ ɤɨɪɨɬɤɢɯ ɜɵɫɬɭɩɨɜ 
ɞɥɹ ɫɨɡɞɚɧɢɹ ɜ ɤɚɧɚɥɟ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɨɬɨɤɚ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɪɨɫɬɚɜɤɚɦɢ 6 ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɚ, ɢɡ ɤɨɬɨɪɨɝɨ ɢɡɝɨɬɨɜɥɟɧɵ ɥɢɫɬɵ, ɢ ɩɟɪɟɩɚɞɚ 
ɞɚɜɥɟɧɢɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɜ ɤɚɧɚɥɚɯ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɤɚɧɚɥɨɜ ɨɬ ɜɨɡɦɨɠɧɵɯ ɨɬɥɨɠɟɧɢɣ ɫɥɟɞɭɟɬ ɢɡɜɥɟɱɶ ɢɡ ɬɨɪɰɨɜ 
ɤɚɧɚɥɨɜ ɭɩɥɨɬɧɹɸɳɭɸ ɦɚɫɫɭ 12 ɢ ɭɩɨɪɵ 11 ɫ ɞɜɭɯ ɬɨɪɰɨɜ ɫɩɢɪɚɥɢ 2 ɢ ɭɡɤɢɦɢ 
ɫɤɪɟɛɤɚɦɢ ɩɪɨɱɢɫɬɢɬɶ ɤɚɧɚɥɵ. Д2Ж 

 

 
Ɋɢɫɭɧɨɤ 1.1 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
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Ɋɢɫɭɧɨɤ 1.2 – ȼɵɧɨɫɧɨɣ ɷɥɟɦɟɧɬ Ȼ ɧɚ ɪɢɫɭɧɤɟ 1.1 

 

 
Ɋɢɫɭɧɨɤ 1.3 – ɋɟɱɟɧɢɟ Ⱥ-Ⱥ ɩɨ ɪɢɫɭɧɤɟ 1.1 
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Ɋɢɫɭɧɨɤ 1.4 – ȼɵɧɨɫɧɨɣ ɷɥɟɦɟɧɬ ȼ ɧɚ ɪɢɫɭɧɤɟ 1.2 

 

 
Ɋɢɫɭɧɨɤ 1.5 – Ɂɢɝɡɚɝɨɨɛɪɚɡɧɵɟ ɩɪɨɫɬɚɜɤɢ 
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Ɋɢɫɭɧɨɤ 1.6 – Ʉɨɪɩɭɫ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɜ ɫɛɨɪɟ 
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 1.2 Ɇɚɬɟɪɢɚɥ ɢɡɞɟɥɢɹ ɢ ɟɝɨ ɫɜɚɪɢɜɚɟɦɨɫɬɶ 
 

ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɫɬɚɥɶ ɦɚɪɤɢ 12ɏ18ɇ10Ɍ.  
Ʉɥɚɫɫ: ɋɬɚɥɶ ɤɨɧɫɬɪɭɤɰɢɨɧɧɚɹ ɤɪɢɨɝɟɧɧɚɹ 
 
ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1  
 
Ɍɚɛɥɢɰɚ 1.1 – ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɫɬɚɥɢ 

ȼ ɩɪɨɰɟɧɬɚɯ 
ɋ SТ MЧ NТ S P CЫ CЮ TТ FО 
Ⱦɨ 
0,12 

Ⱦɨ 0,8 Ⱦɨ 2 9 – 11 Ⱦɨ 
0,02 

Ⱦɨ 
0,035 

17 –19 Ⱦɨ 0,3 0,4 – 1 з 67 

  
 

Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2  
 

Ɍɚɛɥɢɰɚ 1.2 – Ɇɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɫɬɚɥɢ 
 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɢɫɩɵɬɚɧɢɣ, 
°ɋ 

σ0,2 (Ɇɉɚ) σɜ(Ɇɉɚ) δ5 (%) ψ % KCU (ɤȾɠ / 
ɫɦ2) 

20 225 – 315 550 – 650 46 – 74 66 – 80 215 – 372 
500 135 – 205 390 – 440 30 – 42 60 – 70 196 – 353 
550 135 – 205 380 – 450 31 – 41 61 – 68 215 – 353 
600 120 – 205 340 – 410 28 – 38 51 – 74 196 – 358 
650 120 – 195 270 – 390 27 – 37 52 – 73 245 – 353 
700 120 – 195 265 – 360 20 – 38 40 – 70 255 – 353 

 
 

ɋɬɚɥɶ ɦɚɪɤɢ 12ɏ18ɇ10Ɍ ɨɬɧɨɫɢɬɶɫɹ ɤ ɯɨɪɨɲɨ ɫɜɚɪɢɜɚɟɦɵɦ ɫɬɚɥɹɦ. 
ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɜɚɪɤɢ ɷɬɨɣ ɫɬɚɥɢ ɹɜɥɹɟɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟ 
ɦɟɠɤɪɢɫɬɚɥɥɢɬɧɨɣ ɤɨɪɪɨɡɢɢ. Ɉɧɚ ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɡɨɧɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɜɥɢɹɧɢɹ ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɟ 500-800 °ɋ. ɉɪɢ ɩɪɟɛɵɜɚɧɢɢ ɦɟɬɚɥɥɚ ɜ ɬɚɤɨɦ ɤɪɢɬɢɱɟɫɤɨɦ ɢɧɬɟɪɜɚɥɟ 
ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɝɪɚɧɢɰɚɦ ɡɟɪɟɧ ɚɭɫɬɟɧɢɬɚ ɜɵɩɚɞɚɸɬ ɤɚɪɛɢɞɵ ɯɪɨɦɚ. 
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 1.3 ɍɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɞɟɥɢɹ 
 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: 
ɧɟɮɬɟɯɢɦɢɹ, ɯɢɦɢɹ, ɩɢɳɟɜɚɹ ɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ ɢ ɜɨɞɨɨɱɢɫɬɤɚ, ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɚɹ, 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ ɢ ɝɨɪɧɨɞɨɛɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɪɟɞɚɯ: ɀɢɞɤɨɫɬɢ, ɫɭɫɩɟɧɡɢɢ, ɠɢɞɤɨɫɬɢ, 
ɫɨɞɟɪɠɚɳɢɟ ɜɨɥɨɤɧɚ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɜɹɡɤɢɟ ɠɢɞɤɨɫɬɢ, ɧɟɧɶɸɬɨɧɨɜɫɤɢɟ 
ɠɢɞɤɨɫɬɢ, ɜɤɥɸɱɚɹ ɪɚɡɥɢɱɧɵɟ ɝɢɞɪɨɫɦɟɫɢ, ɪɚɫɬɜɨɪɵ ɩɨɥɢɦɟɪɨɜ ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ, 
ɩɚɪɵ ɫ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ ɢ ɛɟɡ ɧɢɯ. 

Ɂɚɞɚɱɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: ɨɯɥɚɠɞɟɧɢɟ, ɧɚɝɪɟɜ, ɪɟɤɭɩɟɪɚɰɢɹ ɬɟɩɥɚ, (ɜɚɤɭɭɦɧɚɹ) 
ɤɨɧɞɟɧɫɚɰɢɹ, ɢɫɩɚɪɟɧɢɟ, ɬɟɪɦɨɫɢɮɨɧ, ɪɟɛɨɣɥɟɪ. 

ɂɡ ɜɫɟɯ ɤɨɦɩɚɤɬɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɷɬɚ ɤɨɧɫɬɪɭɤɰɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɭɧɢɤɚɥɶɧɨɣ. Ɍɢɩɢɱɧɚɹ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ — ɷɬɨ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ 
ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ (ɩɭɥɶɩɵ, ɜɡɜɟɫɢ), ɫɨɞɟɪɠɚɳɢɯ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɪɢɦɟɫɢ, ɜɨɥɨɤɧɚ. Ɉɧɢ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɝɪɚɧɢɱɟɧɨ. Ɉɫɧɨɜɧɚɹ ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɫɩɢɪɚɥɶɧɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɝɨ ɝɢɞɪɚɜɥɢɤɟ. ɉɨɫɬɨɹɧɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɨɡɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɛɨɥɟɟ 
ɜɵɫɨɤɭɸ, ɱɟɦ ɜ ɤɨɠɭɯɨɬɪɭɛɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɢ ɧɚɤɢɩɢ. ɉɪɢ ɷɬɨɦ ɜ ɫɩɢɪɚɥɶɧɵɯ ɚɩɩɚɪɚɬɚɯ ɨɛɚ 
ɤɚɧɚɥɚ ɞɥɹ ɠɢɞɤɨɫɬɢ, ɫɜɚɪɟɧɧɵɟ ɨɬɞɟɥɶɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɥɟɝɤɨɞɨɫɬɭɩɧɵ ɞɥɹ 
ɨɱɢɫɬɤɢ ɩɨɫɥɟ ɫɧɹɬɢɹ ɤɪɵɲɟɤ ɢ ɢɡɜɥɟɱɟɧɢɹ ɫɩɢɪɚɥɢ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɤɚɤ ɤɨɧɞɟɧɫɚɬɨɪɵ. ȼ ɷɬɨɦ 
ɤɚɱɟɫɬɜɟ ɢɯ ɪɚɛɨɬɚ ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɚɩɩɚɪɚɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɧɚɜɟɪɯɭ ɤɨɥɨɧɧɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɥ ɝɪɚɜɢɬɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 
ɤɨɧɞɟɧɫɚɰɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɫɤɥɸɱɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɥɢɜɧɨɝɨ 
ɛɚɪɚɛɚɧɚ ɢ ɧɚɫɨɫɚ, ɫɢɫɬɟɦɵ ɧɚɩɨɪɧɵɯ ɢ ɫɥɢɜɧɵɯ ɥɢɧɢɣ, ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ 
ɨɫɧɨɜɚɧɢɹ. ɋɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɫɨɤɪɚɬɢɬɶ ɫɬɨɢɦɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ. 
  



 

 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

15 
 

15.04.01.2018.215.00 ɉɁ 

 2 ɌȿɏɇɈɅɈȽɂɑȿɋɄɂɃ ɊȺɁȾȿɅ 
 
 2.1 ȼɚɪɢɚɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
 

1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɬɪɟɛɭɟɦɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɲɜɨɜ, ɯɨɪɨɲɟɟ ɤɚɱɟɫɬɜɨ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɢɧɢɦɚɥɶɧɵɟ ɭɫɚɞɨɱɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ 
ɞɟɮɨɪɦɚɰɢɢ, ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛɧɵɯ ɢ ɨɛɵɱɧɵɯ ɞɟɬɚɥɟɣ. ɉɨɷɬɨɦɭ ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɧɚ ɫɬɚɛɢɥɶɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɤɥɨɧɟɧɢɹ ɨɬ 
ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɞɭɝɟ ɧɟ ɩɪɟɜɵɲɚɸɬ 5%.  

2. Ʉɨɪɧɟɜɵɟ ɫɥɨɢ ɲɜɚ, ɜɵɩɨɥɧɹɟɦɵɟ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ, ɫɥɟɞɭɟɬ 
ɧɚɤɥɚɞɵɜɚɬɶ ɷɥɟɤɬɪɨɞɚɦɢ ɞɢɚɦɟɬɪɨɦ ɧɟ ɛɨɥɟɟ 4-5 ɦɦ.  

3. Ɉɛɟɫɩɟɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɥɨɠɟɧɢɹ ɲɜɨɜ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɧɢɠɧɟɦ 
ɩɨɥɨɠɟɧɢɢ (ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɫɜɚɪɳɢɤɚ) ɢ ɩɨɥɭɱɢɬɶ ɫɨɟɞɢɧɟɧɢɹ 
ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ.  

4. ȼɵɩɨɥɧɟɧɢɟ ɤɚɠɞɨɝɨ ɲɜɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨɫɥɟ ɬɳɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ 
ɦɟɬɚɥɥɚ. ɍɱɚɫɬɤɢ ɲɜɚ ɫ ɩɨɪɚɦɢ, ɬɪɟɳɢɧɚɦɢ ɢ ɪɚɤɨɜɢɧɚɦɢ ɞɨɥɠɧɵ ɭɞɚɥɹɬɶɫɹ, 
ɢɫɩɪɚɜɥɹɬɶɫɹ.  

5. ɉɪɢ ɞɜɭɯɫɬɨɪɨɧɧɟɣ ɫɜɚɪɤɟ ɫɬɵɤ ɫ ɩɨɥɧɵɦ ɩɪɨɩɥɚɜɥɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɞ 
ɜɵɩɨɥɧɟɧɢɟɦ ɲɜɚ ɫ ɨɛɪɚɬɧɨɣ ɫɬɨɪɨɧɵ ɭɞɚɥɢɬɶ ɟɝɨ ɤɨɪɟɧɶ ɞɨ ɱɢɫɬɨɝɨ ɛɟɡ 
ɞɟɮɟɤɬɧɨɝɨ ɦɟɬɚɥɥɚ. ɉɪɢ ɨɛɪɚɡɨɜɚɧɢɢ ɩɪɨɠɨɝɨɜ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɢɯ ɫɥɟɞɭɟɬ 
ɭɞɚɥɢɬɶ ɢ ɡɚɜɚɪɢɬɶ.  

6. ɇɚɱɚɥɨ ɢ ɤɨɧɟɰ ɲɜɚ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɡɚ ɩɪɟɞɟɥɚɦɢ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 
ɧɚ ɜɵɜɨɞɧɵɯ ɩɥɚɧɤɚɯ, ɭɞɚɥɹɟɦɵɯ ɩɨɫɥɟ ɫɜɚɪɤɢ. ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɜɵɜɨɞɢɬɶ ɤɪɚɬɟɪ 
ɧɚ ɨɫɧɨɜɧɨɣ ɦɟɬɚɥɥ ɡɚ ɩɪɟɞɟɥɵ ɲɜɚ ɡɚɩɪɟɳɚɟɬɫɹ.  

7. Ɋɚɡɦɟɪɵ ɫɜɚɪɧɵɯ ɲɜɨɜ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ȽɈɋɌ 16037-80.  
8. ɉɨ ɨɤɨɧɱɚɧɢɸ ɫɜɚɪɤɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɲɜɵ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɱɢɳɚɸɬ 

ɨɬ ɲɥɚɤɚ ɢ ɛɪɵɡɝ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. ɉɪɢɜɚɪɟɧɧɵɟ ɫɛɨɪɨɱɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ 
ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫɥɟɞɭɟɬ ɭɞɚɥɹɬɶ ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɚ ɢ 
ɩɪɢɦɟɧɟɧɢɹ ɭɞɚɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɚ ɦɟɫɬɚ ɩɪɢɜɚɪɤɢ ɧɭɠɧɨ ɡɚɱɢɫɬɢɬɶ ɞɨ ɱɢɫɬɨɝɨ 
ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ.  

9. Ʉ ɫɜɚɪɤɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɞɨɩɭɫɤɚɸɬɫɹ ɫɜɚɪɳɢɤɢ, ɩɪɨɲɟɞɲɢɟ ɚɬɬɟɫɬɚɰɢɸ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞёɧɧɵɦɢ ɩɪɚɜɢɥɚɦɢ. Ʉɚɠɞɵɣ ɫɜɚɪɳɢɤ ɞɨɥɠɟɧ ɢɦɟɬɶ 
ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɧɚ ɩɪɚɜɨ ɜɵɩɨɥɧɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ.  

10. ɉɨɫɥɟ ɫɜɚɪɤɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɩɪɨɜɟɪɢɬɶ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɧɚ 
ɫɬɚɬɢɱɟɫɤɨɟ ɪɚɫɬɹɠɟɧɢɟ. 
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2.2 ȼɵɛɨɪ ɫɩɨɫɨɛɚ ɫɜɚɪɤɢ 
 

Ⱦɚɧɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɜɵɩɨɥɧɟɧ ɬɪɟɦɹ ɜɢɞɚɦɢ ɫɜɚɪɤɢ: ɥɚɡɟɪɧɨɣ, ɬɨɱɟɱɧɨɣ ɢ 
ɲɨɜɧɨɣ. 

ɉɪɢɦɟɪ ɨɞɧɨɝɨ ɢɡ ɫɜɚɪɧɵɯ ɲɜɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ (ɪɢɫɭɧɨɤ 2.1). 
1.Ʌɚɡɟɪɧɚɹ ɫɜɚɪɤɚ – ɫɜɚɪɤɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɚɡɟɪɚ ɜ ɤɚɱɟɫɬɜɟ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɢɫɬɨɱɧɢɤɚ. Ʌɚɡɟɪɧɚɹ ɫɜɚɪɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɜɚɪɤɢ ɨɞɢɧɚɤɨɜɵɯ 
ɢ ɪɚɡɧɨɪɨɞɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɬɟɯɧɢɤɢ, ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɟ ɢ 
ɷɥɟɤɬɪɨɧɧɨɣ ɬɟɯɧɢɤɟ. Д8Ж 

Ⱦɨɫɬɨɢɧɫɬɜɨ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ - ɜɵɫɨɤɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɧɟɪɝɢɢ. Ʌɚɡɟɪɧɚɹ 
ɫɜɚɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɩɥɨɬɧɨɫɬɹɯ ɦɨɳɧɨɫɬɢ ɥɚɡɟɪɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ȿ = 106 – 107 
ȼɬ/ɫɦ2, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫɜɚɪɢɜɚɬɶ ɪɚɡɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ ɬɨɥɳɢɧɚɦɢ ɨɬ ɧɟɫɤɨɥɶɤɢɯ 
ɦɢɤɪɨɦɟɬɪɨɜ ɞɨ ɞɟɫɹɬɤɨɜ ɦɢɥɥɢɦɟɬɪɨɜ. 

ɋɭɳɧɨɫɬɶ ɥɚɡɟɪɧɨɝɨ ɩɪɨɰɟɫɫɚ ɫɜɚɪɤɢ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: ɥɚɡɟɪɧɨɟ 
ɢɡɥɭɱɟɧɢɟ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɮɨɤɭɫɢɪɭɸɳɭɸ ɫɢɫɬɟɦɭ, ɝɞɟ ɮɨɤɭɫɢɪɭɟɬɫɹ ɜ ɩɭɱɨɤ 
ɦɟɧɶɲɟɝɨ ɫɟɱɟɧɢɹ ɢ ɩɨɩɚɞɚɟɬ ɧɚ ɫɜɚɪɢɜɚɟɦɵɟ ɞɟɬɚɥɢ, ɝɞɟ ɱɚɫɬɢɱɧɨ ɨɬɪɚɠɚɟɬɫɹ, 
ɱɚɫɬɢɱɧɨ ɩɪɨɧɢɤɚɟɬ ɜɧɭɬɪɶ ɦɚɬɟɪɢɚɥɚ, ɝɞɟ ɩɨɝɥɨɳɚɟɬɫɹ, ɧɚɝɪɟɜɚɟɬ ɢ ɪɚɫɩɥɚɜɥɹɟɬ 
ɦɟɬɚɥɥ, ɮɨɪɦɢɪɭɹ ɫɜɚɪɧɨɣ ɲɨɜ. 

Ʌɚɡɟɪɧɭɸ ɫɜɚɪɤɭ ɩɪɨɢɡɜɨɞɹɬ ɫɤɜɨɡɧɵɦ ɢ ɱɚɫɬɢɱɧɵɦ ɩɪɨɩɥɚɜɥɟɧɢɟɦ ɜ ɥɸɛɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. ɋɜɚɪɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɟɩɪɟɪɵɜɧɵɦ ɢɥɢ ɢɦɩɭɥɶɫɧɵɦ 
ɢɡɥɭɱɟɧɢɟɦ. ɉɪɢ ɫɜɚɪɤɟ ɢɡɞɟɥɢɣ ɦɚɥɵɯ ɬɨɥɳɢɧ ɨɬ 0,05 ɞɨ 1,0 ɦɦ ɫɜɚɪɤɚ ɩɪɨɯɨɞɢɬ 
ɫ ɪɚɫɮɨɤɭɫɢɪɨɜɤɨɣ ɥɚɡɟɪɧɨɝɨ ɥɭɱɚ. 

Ɋɢɫɭɧɨɤ 2.1 – ɋɜɚɪɧɨɣ ɲɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
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ɉɪɢ ɢɦɩɭɥɶɫɧɨɦ ɥɚɡɟɪɧɨɦ ɢɡɥɭɱɟɧɢɢ ɫɜɚɪɧɨɣ ɲɨɜ ɨɛɪɚɡɭɟɬɫɹ ɫɜɚɪɧɵɦɢ 
ɬɨɱɤɚɦɢ, ɫ ɩɟɪɟɤɪɵɬɢɟɦ ɧɚ 30 - 90%. ɋɨɜɪɟɦɟɧɧɵɟ ɫɜɚɪɨɱɧɵɟ ɭɫɬɚɧɨɜɤɢ ɫ 
ɬɜɟɪɞɨɬɟɥɶɧɵɦɢ ɥɚɡɟɪɚɦɢ ɩɪɨɜɨɞɹɬ ɲɨɜɧɭɸ ɫɜɚɪɤɭ ɫɨ ɫɤɨɪɨɫɬɶɸ ɞɨ 5 ɦɦ/ɫ ɫ 
ɱɚɫɬɨɬɨɣ ɢɦɩɭɥɶɫɨɜ ɨɤɨɥɨ 20 Ƚɰ. ɋɜɚɪɤɭ ɩɪɨɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɩɪɢɫɚɞɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɪɨɜɨɥɨɤɚ ɞɢɚɦɟɬɪɨɦ ɨɤɨɥɨ 1,5 ɦɦ, ɥɟɧɬɚ ɢɥɢ 
ɩɨɪɨɲɨɤ). ɉɪɢɫɚɞɤɚ ɭɜɟɥɢɱɢɜɚɟɬ ɨɛɴɟɦ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

Ʌɚɡɟɪɧɚɹ ɫɜɚɪɤɚ ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɬɪɢ ɜɢɞɚ: ɦɢɤɪɨɫɜɚɪɤɚ (ɬɨɥɳɢɧɚ ɢɥɢ ɝɥɭɛɢɧɚ 
ɩɪɨɩɥɚɜɥɟɧɢɹ ɞɨ 100 ɦɤɦ), ɦɢɧɢ-ɫɜɚɪɤɚ (ɝɥɭɛɢɧɚ ɩɪɨɩɥɚɜɥɟɧɢɹ ɨɬ 0,1 ɞɨ 1 ɦɦ), 
ɦɚɤɪɨɫɜɚɪɤɚ (ɝɥɭɛɢɧɚ ɩɪɨɩɥɚɜɥɟɧɢɹ ɛɨɥɟɟ 1 ɦɦ). 

ɇɟɞɨɫɬɚɬɤɢ ɥɚɡɟɪɧɨɣ ɫɜɚɪɤɢ: 
-ɜɵɫɨɤɚ ɫɬɨɢɦɨɫɬɶ ɥɚɡɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ; 
-ɧɢɡɤɢɣ ɄɉȾ (0,01 - 2,0%). 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɥɚɡɟɪɧɨɣ ɫɜɚɪɤɢ: 

-ɜɨɡɦɨɠɧɨɫɬɶ ɫɜɚɪɤɢ ɜɵɫɨɤɨɬɨɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
-ɫɜɚɪɤɚ ɛɟɡ ɩɪɚɜɨɤ ɢɥɢ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ; 
-ɜɵɫɨɤɚ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬ (ɫɬɚɥɶɧɨɣ ɥɢɫɬ ɬɨɥɳɢɧɨɣ 20 
ɦɦ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɨɣ ɫɜɚɪɢɜɚɸɬ ɫɨ ɫɤɨɪɨɫɬɶɸ 15 ɦ/ɱ ɡɚ 5 - 8 ɩɪɨɯɨɞɨɜ, ɩɪɢ 
ɫɜɚɪɤɟ ɧɟɩɪɟɪɵɜɧɵɦ ɥɚɡɟɪɧɵɦ ɥɭɱɨɦ ɥɢɫɬ ɫɜɚɪɢɜɚɟɬɫɹ ɫɨ ɫɤɨɪɨɫɬɶɸ 100 ɦ/ɱ ɡɚ 
1); 
-ɜɵɫɨɤɚɹ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɪɚɞɢɰɢɨɧɧɨɣ ɫɜɚɪɤɨɣ. 
 

ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɚɡɟɪɧɨɣ ɫɜɚɪɤɢ ɜɯɨɞɢɬ ɥɚɡɟɪ, ɫɢɫɬɟɦɵ 
ɮɨɤɭɫɢɪɨɜɤɢ ɢɡɥɭɱɟɧɢɹ, ɝɚɡɨɜɚɹ ɡɚɳɢɬɵ ɢɡɞɟɥɢɹ, ɩɟɪɟɦɟɳɟɧɢɹ ɥɭɱɚ ɢ ɢɡɞɟɥɢɹ. 

2. ɒɨɜɧɚɹ ɫɜɚɪɤɚ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ ɞɚɜɥɟɧɢɟɦ, 
ɩɨɷɬɨɦɭ ɜ ɨɫɧɨɜɭ ɟё ɬɟɯɧɨɥɨɝɢɢ ɡɚɥɨɠɟɧɵ ɬɟɩɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɬɨɤɚ ɩɨ ɡɚɤɨɧɭ Ⱦɠɨɭɥɹ — Ʌɟɧɰɚ ɢ ɭɫɢɥɢɟ ɫɠɚɬɢɹ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ. 

ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɫɩɨɫɨɛɚ ɜɵɩɨɥɧɟɧɢɹ ɲɨɜɧɨɣ ɫɜɚɪɤɢ: ɧɟɩɪɟɪɵɜɧɚɹ, 
ɩɪɟɪɵɜɢɫɬɚɹ ɢ ɲɚɝɨɜɚɹ. 

ɇɟɩɪɟɪɵɜɧɚɹ ɲɨɜɧɚɹ ɫɜɚɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɞɜɢɠɟɧɢɢ 
ɞɟɬɚɥɟɣ ɢ ɧɟɩɪɟɪɵɜɧɨɦ ɩɪɨɬɟɤɚɧɢɢ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ. Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ 
ɥɢɫɬɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɩɪɟɜɵɲɚɟɬ 1 ɦɦ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɜɚɪɤɢ 
ɧɟɨɬɜɟɬɫɬɜɟɧɧɵɯ ɢɡɞɟɥɢɣ ɢɡ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ. 

ɉɪɟɪɵɜɢɫɬɚɹ ɲɨɜɧɚɹ ɫɜɚɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ ɞɜɢɠɟɧɢɢ 
ɞɟɬɚɥɟɣ ɢ ɢɦɩɭɥɶɫɧɨɦ ɜɤɥɸɱɟɧɢɢ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɲɜɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɟɦɚɹ ɩɟɪɟɤɪɵɬɢɟɦ ɥɢɬɵɯ ɹɞɟɪ ɫɜɚɪɧɵɯ ɬɨɱɟɤ, ɞɨɫɬɢɝɚɟɬɫɹ 
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɵɦ ɫɨɨɬɧɨɲɟɧɢɟɦ ɫɤɨɪɨɫɬɢ ɜɪɚɳɟɧɢɹ ɪɨɥɢɤɨɜ ɢ ɱɚɫɬɨɬɵ 
ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ. Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɥɢɫɬɨɜ – ɞɨ 3 ɦɦ. ɋɩɨɫɨɛ ɩɪɟɪɵɜɢɫɬɨɣ 
ɲɨɜɧɨɣ ɫɜɚɪɤɢ ɩɨɥɭɱɢɥ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɛɥɚɝɨɞɚɪɹ ɦɟɧɶɲɟɦɭ 
ɩɟɪɟɝɪɟɜɭ ɪɨɥɢɤɨɜ ɢ ɡɚɝɨɬɨɜɨɤ. 
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ɒɚɝɨɜɚɹ ɲɨɜɧɚɹ ɫɜɚɪɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɩɪɟɪɵɜɢɫɬɨɝɨ ɞɜɢɠɟɧɢɹ 
ɞɟɬɚɥɟɣ (ɧɚ ɲɚɝ), ɫ ɩɨɦɨɳɶɸ ɛɨɥɶɲɢɯ ɜɟɥɢɱɢɧ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ, ɜɤɥɸɱɚɟɦɨɝɨ ɜ 
ɦɨɦɟɧɬ ɨɫɬɚɧɨɜɤɢ ɪɨɥɢɤɨɜ. ɏɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɢɦɟɧɶɲɢɦ ɩɟɪɟɝɪɟɜɨɦ ɪɨɥɢɤɨɜ ɢ 
ɡɚɝɨɬɨɜɨɤ. Ɍɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɥɢɫɬɨɜ – ɞɨ 3 ɦɦ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɜɚɪɤɢ 
ɚɥɸɦɢɧɢɟɜɵɯ ɫɩɥɚɜɨɜ ɢ ɩɥɚɤɢɪɨɜɚɧɧɵɯ ɦɟɬɚɥɥɨɜ. 

ɀɟɥɚɬɟɥɶɧɵɣ ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɨɜ 150 – 200 ɦɦ, ɬɚɤ ɤɚɤ ɩɪɢ ɦɟɧɶɲɟɦ ɞɢɚɦɟɬɪɟ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢɯ ɢɡɧɨɫ. ɉɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɨɜ ɬɨɥɳɢɧɨɣ ɦɟɧɟɟ 0,5 ɦɦ ɩɪɢɦɟɧɹɸɬ 
ɷɥɟɤɬɪɨɞɵ ɞɢɚɦɟɬɪɨɦ 40 – 50 ɦɦ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɷɥɟɤɬɪɨɞɨɜ ɞɥɹ ɬɨɱɟɱɧɨɣ ɢ 
ɪɨɥɢɤɨɜɨɣ ɫɜɚɪɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɞɶ ɦɚɪɤɢ Ɇ1, ɤɚɞɦɢɟɜɚɹ, ɯɪɨɦɢɫɬɚɹ, 
ɛɟɪɢɥɥɢɟɜɚɹ ɛɪɨɧɡɵ ɢ ɞɪɭɝɢɟ ɫɩɥɚɜɵ 

3.Ɍɨɱɟɱɧɚɹ ɫɜɚɪɤɚ ɹɜɥɹɟɬɫɹ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ, ɩɨɷɬɨɦɭ ɜ 
ɨɫɧɨɜɭ ɟё ɬɟɯɧɨɥɨɝɢɢ ɡɚɥɨɠɟɧɵ ɬɟɩɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɨ 
ɡɚɤɨɧɭ Ⱦɠɨɭɥɹ – Ʌɟɧɰɚ ɢ ɭɫɢɥɢɟ ɫɠɚɬɢɹ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ. ȼ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ 
ɬɨɤ ɩɪɨɯɨɞɢɬ ɨɬ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɤ ɞɪɭɝɨɦɭ ɱɟɪɟɡ ɦɟɬɚɥɥ ɡɚɝɨɬɨɜɨɤ. ɗɥɟɤɬɪɨɞɵ 
ɞɥɹ ɤɨɧɬɚɤɬɧɨɣ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɢɡ ɫɩɥɚɜɨɜ ɦɟɞɢ ɫ ɜɵɫɨɤɨɣ 
ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɱɬɨɛɵ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜ ɤɨɧɬɚɤɬɟ ɷɥɟɤɬɪɨɞ-ɞɟɬɚɥɶ ɛɵɥɨ 
ɦɢɧɢɦɚɥɶɧɵɦ. ɉɨɷɬɨɦɭ ɜ ɦɟɫɬɚɯ ɤɨɧɬɚɤɬɨɜ ɞɟɬɚɥɶ-ɞɟɬɚɥɶ ɩɪɨɢɫɯɨɞɢɬ 
ɧɚɢɛɨɥɶɲɢɣ ɧɚɝɪɟɜ ɡɚ ɫɱɟɬ ɧɚɢɛɨɥɶɲɟɣ ɜɟɥɢɱɢɧɵ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
Ɋɚɡɨɝɪɟɜ ɢ ɪɚɫɩɥɚɜɥɟɧɢɟ ɦɟɬɚɥɥɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɬɨɤɚ ɩɪɢɜɨɞɢɬ ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ ɥɢɬɨɝɨ ɹɞɪɚ ɫɜɚɪɧɨɣ ɬɨɱɤɢ, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 1 –
16 ɦɦ. 

Ɋɚɡɥɢɱɚɸɬ ɦɹɝɤɢɣ ɢ ɠɟɫɬɤɢɣ ɪɟɠɢɦɵ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ. 
Ɇɹɝɤɢɣ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɨɥɶɲɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ 

ɢ ɩɥɚɜɧɵɦ ɧɚɝɪɟɜɨɦ ɡɚɝɨɬɨɜɨɤ ɭɦɟɪɟɧɧɵɦɢ ɫɢɥɚɦɢ ɬɨɤɚ, ɫ ɩɥɨɬɧɨɫɬɶɸ ɬɨɤɚ ɧɚ 
ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ ɨɛɵɱɧɨ ɧɟ ɩɪɟɜɵɲɚɸɳɟɣ 100 Ⱥ/ɦɦ². ȼɪɟɦɹ 
ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɨɛɵɱɧɨ 0,5 – 3 ɫɟɤɭɧɞɵ. ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɦɹɝɤɢɯ ɪɟɠɢɦɨɜ 
ɹɜɥɹɸɬɫɹ ɦɟɧɶɲɢɟ ɩɨɬɪɟɛɥɹɟɦɵɟ ɦɨɳɧɨɫɬɢ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɠɟɫɬɤɢɦɢ 
ɪɟɠɢɦɚɦɢ; ɦɟɧɶɲɢɟ ɧɚɝɪɭɡɤɢ ɫɟɬɢ; ɦɟɧɟɟ ɦɨɳɧɵɟ ɢ ɛɨɥɟɟ ɞɟɲɟɜɵɟ ɫɜɚɪɨɱɧɵɟ 
ɦɚɲɢɧɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ; ɭɦɟɧɶɲɟɧɢɟ ɡɚɤɚɥɤɢ 
ɡɨɧɵ ɫɜɚɪɤɢ. Ɇɹɝɤɢɟ ɪɟɠɢɦɵ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɫɜɚɪɤɢ ɫɬɚɥɟɣ, ɫɤɥɨɧɧɵɯ ɤ ɡɚɤɚɥɤɟ. 

ɀɟɫɬɤɢɣ ɪɟɠɢɦ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɚɥɨɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ 
ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ 0,1 – 0,5 ɫɟɤɭɧɞɵ, ɬ.ɟ. ɛɨɥɶɲɢɦɢ, ɱɟɦ ɩɪɢ ɦɹɝɤɨɦ ɪɟɠɢɦɟ, 
ɡɧɚɱɟɧɢɹɦɢ ɫɢɥɵ ɬɨɤɚ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦ ɫɠɢɦɚɸɳɢɦ ɞɚɜɥɟɧɢɟɦ ɷɥɟɤɬɪɨɞɨɜ. 
ɉɥɨɬɧɨɫɬɢ ɬɨɤɚ ɞɨɫɬɢɝɚɸɬ 120 – 300Ⱥ/ɦɦ² ɩɪɢ ɫɜɚɪɤɟ ɫɬɚɥɢ. ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ 
ɬɨɤɚ ɨɛɵɱɧɨ 0,1—1,5 ɫɟɤɭɧɞɵ. Ⱦɚɜɥɟɧɢɟ ɷɥɟɤɬɪɨɞɨɜ ɨɛɵɱɧɨ ɩɪɢɧɢɦɚɸɬ ɜ 
ɩɪɟɞɟɥɚɯ 3 – 8 ɤɝ/ɦɦ². Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɠɟɫɬɤɢɯ ɪɟɠɢɦɨɜ ɨɬɧɨɫɹɬɫɹ ɩɨɜɵɲɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɩɪɢ ɫɜɚɪɤɟ; ɡɧɚɱɢɬɟɥɶɧɵɟ ɧɚɝɪɭɡɤɢ ɫɟɬɢ; ɦɨɳɧɵɟ 
ɫɜɚɪɨɱɧɵɟ ɦɚɲɢɧɵ. Д3Ж    
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ɉɪɟɢɦɭɳɟɫɬɜɚ – ɭɦɟɧɶɲɟɧɢɟ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ ɢ ɩɨɜɵɲɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. ɀɟɫɬɤɢɟ ɪɟɠɢɦɵ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɫɜɚɪɤɟ ɚɥɸɦɢɧɢɟɜɵɯ ɢ 
ɦɟɞɧɵɯ ɫɩɥɚɜɨɜ, ɫ ɜɵɫɨɤɨɣ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶɸ, ɞɟɬɚɥɟɣ ɧɟɪɚɜɧɨɣ ɬɨɥɳɢɧɵ ɢ 
ɪɚɡɧɨɢɦɟɧɧɵɯ ɞɟɬɚɥɟɣ, ɚ ɬɚɤɠɟ ɜɵɫɨɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ ɫ ɰɟɥɶɸ ɫɨɯɪɚɧɟɧɢɹ 
ɤɨɪɪɨɡɢɨɧɧɨɣ ɫɬɨɣɤɨɫɬɢ. 
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2.3 ȼɵɛɨɪ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
 

Ⱦɥɹ ɫɜɚɪɤɢ ɫɬɚɥɢ 12ɏ18ɇ10Ɍ ɢɫɩɨɥɶɡɨɜɚɧɵ ɷɥɟɤɬɪɨɞɵ ɫ ɩɥɨɫɤɨɣ ɪɚɛɨɱɟɣ 
ɩɨɜɟɪɯɧɨɫɬɶɸ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɯɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɞɨɥɠɧɵ: 
1. ɂɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɮɨɪɦɭ ɢ ɪɚɡɦɟɪɵ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɣ ɫ 

ɞɟɬɚɥɹɦɢ, ɱɬɨɛɵ ɢɫɩɪɚɜɧɨ ɩɪɨɜɨɞɢɬɶ ɬɨɤ ɢ ɨɤɚɡɵɜɚɬɶ ɧɟɨɛɯɨɞɢɦɨɟ 

ɞɚɜɥɟɧɢɟ; 

2. Ȼɵɬɶ ɭɫɬɨɣɱɢɜɵɦɢ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɯɢɦɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ; 

3. Ɇɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɨɬɜɨɞɢɬɶ ɬɟɩɥɨ ɨɬ ɦɟɫɬɚ ɫɜɚɪɤɢ. 

Ɍɚɤɢɦ ɫɬɪɨɝɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɢɛɨɥɟɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɩɥɚɜ ɩɪɚɤɬɢɱɟɫɤɢ ɱɢɫɬɨɣ 
ɦɟɞɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ 0,7% ɯɪɨɦɚ ɢ 0,4% ɰɢɧɤɚ. 

ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɩɚɪɚɦɟɬɪɨɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɤɚɱɟɫɬɜɨ ɫɨɟɞɢɧɟɧɢɹ, 
ɹɜɥɹɟɬɫɹ ɪɚɡɦɟɪ ɫɜɚɪɧɨɝɨ ɹɞɪɚ. Ɉɧ ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɞɚ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɢɦɟɪɧɨ ɜ 2-3 ɪɚɡɚ ɛɨɥɶɲɟ ɬɨɥɳɢɧɵ ɫɚɦɨɣ 
ɬɨɧɤɨɣ ɫɜɚɪɢɜɚɟɦɨɣ ɞɟɬɚɥɢ. 

ɉɨ ɜɫɟɦ ɫɬɚɧɞɚɪɬɚɦ ȽɈɋɌ 14111—69, ɷɥɟɤɬɪɨɞɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 
ɤɨɧɬɚɤɬɧɵɦ ɬɨɱɟɱɧɵɦ ɦɚɲɢɧɚɦ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɵɫɨɤɭɸ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶ 
ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɨɫɬɶ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɷɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, 
ɱɬɨ ɷɥɟɤɬɪɨɞɵ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɜɨɣ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 
ɩɨɤɚɡɚɬɟɥɹɯ, ɚ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ. Ʉɪɨɦɟ ɬɨɝɨ, ɨɧɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɤɚɱɟɫɬɜɟ ɬɨɤɨɩɨɞɜɨɞɚ.   

ɂɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜɦɟɫɬɟ ɫ ɩɪɚɤɬɢɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɞɨɜ 
ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɢɯ ɛɟɫɩɟɪɟɛɨɣɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɚ ɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɤɚɤ 
ɛɵɥɚ ɩɪɨɞɟɥɚɧɚ ɤɨɧɬɚɤɬɧɚɹ ɫɜɚɪɤɚ, ɚ ɬɚɤɠɟ   ɯɚɪɚɤɬɟɪɚ ɢ ɬɨɥɳɢɧɵ ɦɚɬɟɪɢɚɥɨɜ 
ɫɨɟɞɢɧɟɧɢɹ ɢ ɨɛɳɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɦɟɬɚɥɥɚ ɷɥɟɤɬɪɨɞɨɜ. Ɍɚɤɠɟ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɧɟ ɨɫɬɚɟɬɫɹ ɜ ɫɬɨɪɨɧɟ ɢ ɢɯ ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɭɫɥɨɜɢɹ ɨɯɥɚɠɞɟɧɢɹ.  
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 2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɫɜɚɪɤɢ 
 2.4.1 Вɵɛɨɪ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ 

 
Ɋɚɫɱёɬɵ ɧɚɱɢɧɚɸɬ ɫ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɦɟɬɪɚ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ 

Нɷ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ S (ɦɦ) Д11Ж (1): 
 
 
                                                   Нɷ = 2·S+3,  ɩɪɢ S  3                                      (1) 
 

 
Нɷ = 2·1.5+3 = 6 ɦɦ 

 
ȼɟɥɢɱɢɧɚ ɩɥɨɫɤɨɣ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 

ɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɣ ɬɨɱɤɢ. ȿɫɥɢ ɤɨɧɬɚɤɬɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɦɚɥɚ, ɬɨ ɢ ɬɨɱɤɚ ɦɚɥɚ, ɚ 
ɦɚɥɚɹ ɬɨɱɤɚ ɢɦɟɟɬ ɧɟɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ. ɍɜɟɥɢɱɟɧɢɟ ɤɨɧɬɚɤɬɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɟɪɯ ɧɟɤɨɬɨɪɨɣ ɨɩɬɢɦɚɥɶɧɨɣ ɜɟɥɢɱɢɧɵ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɫɜɚɪɨɱɧɨɣ ɦɚɲɢɧɵ ɬɚɤɠɟ ɧɟɠɟɥɚɬɟɥɶɧɨ, ɬɚɤ ɤɚɤ ɩɪɢɜɨɞɢɬ ɤ 
ɭɦɟɧɶɲɟɧɢɸ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɪɚɡɦɟɪɵ ɹɞɪɚ ɢ ɩɪɨɱɧɨɫɬɶ ɬɨɱɤɢ 
ɩɨɧɢɠɚɸɬɫɹ ɜɧɚɱɚɥɟ ɦɟɞɥɟɧɧɨ, ɚ ɡɚɬɟɦ ɛɵɫɬɪɨ. ɑɪɟɡɦɟɪɧɨɟ ɠɟ ɭɜɟɥɢɱɟɧɢɟ 
ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɨɩɚɫɧɨɫɬɢ ɩɨɹɜɥɟɧɢɹ ɜɵɩɥɟɫɤɨɜ. 

Ⱦɢɚɦɟɬɪ ɤɨɧɬɚɤɬɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɩɥɨɫɤɨɤɨɧɢɱɟɫɤɨɣ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɞɚ 
ɩɪɢ ɫɜɚɪɤɟ ɦɚɥɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɥɳɢɧɵ 
ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ. ɉɪɢ ɪɚɡɥɢɱɧɨɣ ɬɨɥɳɢɧɟ ɫɜɚɪɢɜɚɟɦɵɯ ɥɢɫɬɨɜ ɜɵɛɨɪ 
ɞɢɚɦɟɬɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɬɨɥɳɢɧɟ ɬɨɧɤɨɝɨ ɥɢɫɬɚ. 

 Ɏɨɪɦɚ ɪɚɛɨɱɟɣ ɱɚɫɬɢ ɷɥɟɤɬɪɨɞɚ ɜɵɛɢɪɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɢɦɢɱɟɫɤɨɝɨ 
ɫɨɫɬɚɜɚ ɢ ɬɨɥɳɢɧɵ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɚ ɬɚɤɠɟ ɨɬ ɪɚɡɦɟɪɨɜ ɢɡɞɟɥɢɹ. 

ɉɪɢ ɫɜɚɪɤɟ ɦɚɬɟɪɢɚɥɚ ɛɨɥɶɲɨɣ ɬɨɥɳɢɧɵ ɮɨɪɦɚ ɷɥɟɤɬɪɨɞɚ ɢɦɟɟɬ ɛɨɥɶɲɨɟ 
ɡɧɚɱɟɧɢɟ, ɧɨ ɧɟ ɨɤɚɡɵɜɚɟɬ ɪɟɲɚɸɳɟɝɨ ɜɥɢɹɧɢɹ ɧɚ ɟɝɨ ɫɬɨɣɤɨɫɬɶ, ɚ ɬɚɤɠɟ ɧɚ 
ɩɪɨɰɟɫɫ ɫɜɚɪɤɢ ɢ ɟё ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ 
ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɧɚɝɪɟɜ ɷɥɟɤɬɪɨɞɚ ɩɪɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɦ ɭɞɟɥɶɧɨɦ 
ɞɚɜɥɟɧɢɢ (5…8 ɤɝ/ɦɦ ) ɧɚ ɟɝɨ ɤɨɧɬɚɤɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɧɟ ɜɵɡɵɜɚɟɬ 
ɪɟɤɪɢɫɬɚɥɥɢɡɚɰɢɢ ɦɚɬɟɪɢɚɥɚ ɧɚ ɛɨɥɶɲɭɸ ɝɥɭɛɢɧɭ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɧɟ ɩɪɢɜɨɞɢɬ ɤ 
ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɬɜёɪɞɨɫɬɢ ɢ ɢɡɦɟɧɟɧɢɸ ɮɨɪɦɵ. Д11Ж 
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 2.4.2 Ɋɚɫчɟɬ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ 
 
ȼɪɟɦɹ ɫɜɚɪɤɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Д12Ж (2): 
 
                                                      Эɫɜ = ɄЭ · S, ɝɞɟ                                     (2) 
 
S = 1,5 ɦɦ – ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɨɝɨ ɦɟɬɚɥɥɚ; 
ɄЭ = 660 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɜɚɪɤɢ, ɜɵɛɢɪɚɟɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɚɬɟɪɢɚɥɚ ɢ 

ɬɨɥɳɢɧɵ  
 

Эɫɜ = 660 · 0,0015 = 1 ɫɟɤ 
 

ȼɪɟɦɹ ɫɜɚɪɤɢ ɡɚɜɢɫɢɬ ɨɬ ɦɚɪɤɢ, ɫɜɚɪɢɜɚɟɦɨɣ ɫɬɚɥɢ. Ȼɥɚɝɨɞɚɪɹ ɧɢɡɤɨɦɭ 
ɫɨɞɟɪɠɚɧɢɸ ɭɝɥɟɪɨɞɚ, ɫɬɚɥɶ ɢɦɟɟɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɨɟ ɷɥɟɤɬɪɨɫɨɩɪɨɬɢɜɥɟɧɢɟ  
(ɜ 8-10 ɪɚɡ ɩɪɟɜɵɲɚɸɳɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɞɢ), ɱɬɨ ɢ ɜɥɢɹɟɬ ɧɚ ɜɪɟɦɹ ɫɜɚɪɤɢ. 
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 2.4.3 Ɋɚɫчɟɬ ɫɢɥɵ ɫɜɚɪɨчɧɨɝɨ ɬɨɤɚ 
 

ȼɟɥɢɱɢɧɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ Iɫɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɤɨɧɭ Ⱦɠɨɭɥɹ-Ʌɟɧɫɚ Д11Ж (3): 
 

свܫ                                             = ට ொээ௞ˊ∙ோд.ˍˑː∙௧св   , ɝɞɟ                                 (3) 

 
ɤɡ = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨ ɜɪɟɦɹ ɫɜɚɪɤɢ; 
Rɞ.ɤɨɧ = 32×10-5 Ɉɦ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɟɬɚɥɢ ɤ ɤɨɧɰɭ ɧɚɝɪɟɜɚ; 
Эɫɜ = 1ɫɟɤ – ɜɪɟɦɹ ɫɜɚɪɤɢ; 
Qɷɷ – ɬɟɩɥɨɬɚ ɜɵɞɟɥɹɟɦɚɹ ɧɚ ɭɱɚɫɬɤɟ. Ɉɧɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
Qɷɷ = Q1 + Q2 + Q3, ɝɞɟ: 
Q1 – ɷɧɟɪɝɢɹ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɧɚɝɪɟɜ ɦɟɬɚɥɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ; 
Q2 – ɷɧɟɪɝɢɹ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɧɚɝɪɟɜ ɤɨɥɶɰɚ ɦɟɬɚɥɥɚ ɲɢɪɢɧɨɣ б2 ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ 
ɥɢɬɨɟ ɹɞɪɨ; 
Q3 – ɩɨɬɟɪɢ ɬɟɩɥɚ ɧɚ ɬɟɩɥɨɨɬɜɨɞ ɜ ɨɯɥɚɠɞɚɟɦɵɟ ɷɥɟɤɬɪɨɞɵ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɷɧɟɪɝɢɸ, ɪɚɫɯɨɞɭɟɦɭɸ ɧɚ ɧɚɝɪɟɜ ɦɟɬɚɥɥɚ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ Q1 ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (4): 
 
                                         ܳଵ =  గ∙ௗэమସ ∙ ʹ ∙ ߜ ∙ с ∙ ߛ ∙ ܶ˒ ˎ , ɝɞɟ                         (4)  1,3 = ߜ ɦɦ – ɧɚɢɦɟɧɶɲɚɹ ɬɨɥɳɢɧɚ ɞɟɬɚɥɟɣ; 
Нɷ = 6 ɦɦ – ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɨɜ; 
ɫ = 769 Ⱦɠ/ɤɝ°Ʉ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɬɚɥɥɚ; 7920 = ߛ ɤɝ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɬɚɥɥɚ; ܶ˒ ˎ = 1713 °Ʉ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɚ. 
 ܳଵ =  ͵,ͳͶ ∙ Ͳ,ͲͲ͸ଶͶ ∙ ʹ ∙ Ͳ,ͲͲͳ͵ ∙ ͹͸ͻ ∙ ͹ͻʹͲ ∙ ͺͻ͵ = ͹͸͸ Дˉ  
 
 
ɗɧɟɪɝɢɹ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɧɚɝɪɟɜ ɤɨɥɶɰɚ ɦɟɬɚɥɥɚ, ɞɢɚɦɟɬɪɨɦ б2, ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ 
ɥɢɬɨɟ ɹɞɪɨ, ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (5): 
 
                        ܳଶ = ݇ଵ ∙ ߨ ∙ ଶݔ ∙ ሺ݀я + ଶሻݔ ∙ ʹ ∙ ߜ ∙ ܿ ∙ ߛ ∙ ்˒ ˎସ  , ɝɞɟ               (5) 
 ɦɦ – ɧɚɢɦɟɧɶɲɚɹ ɬɨɥɳɢɧɚ ɞɟɬɚɥɟɣ; ݇ଵ = 0,8 – ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɥɶɰɚ б2 1,3 = ߜ 

ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ ்˒ ˎସ ; 
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݀я = 4 ɦɦ – ɞɢɚɦɟɬɪ ɹɞɪɚ; 
ɫ = 769 Ⱦɠ/ɤɝ°Ʉ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɬɚɥɥɚ; 7920 = ߛ ɤɝ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɬɚɥɥɚ; ܶ˒ ˎ = 1713 °Ʉ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɚ; ݔଶ – ɲɢɪɢɧɚ ɤɨɥɶɰɚ ɦɟɬɚɥɥɚ, ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɥɢɬɨɟ ɹɞɪɨ. ɇɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(6): 
                         
ଶݔ                                               = ͵,ͳඥݐсв ∙ ͳͲିଶ , ɝɞɟ                                (6) 
 .св=1 ɫ – ɜɪɟɦɹ ɫɜɚɪɤɢݐ 
ଶݔ  = ͵,ͳ√ͳ ∙ ͳͲିଶ = Ͳ,Ͳ͵ͳ ˏ 
 
Ɉɬɫɸɞɚ ɧɚɣɞɟɦ ɷɧɟɪɝɢɸ, ɪɚɫɯɨɞɭɟɦɭɸ ɧɚ ɧɚɝɪɟɜ ɤɨɥɶɰɚ ɦɟɬɚɥɥɚ Q2: 
 ܳଶ  = Ͳ,ͺ ∙ ͵,ͳͶ ∙ Ͳ,Ͳ͵ͳ ∙ ሺͲ,ͲͲͶ + Ͳ,Ͳ͵ͳሻ ∙ ʹ ∙ Ͳ,ͲͲͳ͵ ∙ ͹͸ͻ ∙ ͹ͻʹͲ ∙ ͳ͹ͳ͵Ͷ= ͳͺͶͺ͵ Дˉ  
 
ɉɨɬɟɪɢ ɬɟɩɥɚ ɧɚ ɬɟɩɥɨɨɬɜɨɞ ɜ ɨɯɥɚɠɞɚɟɦɵɟ ɷɥɟɤɬɪɨɞɵ, ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (7): 
 
                                     ܳଷ = ʹ ∙ ݇ଶ ∙ గ∙ௗяమସ ∙ ଷݔ ∙ ܿˊ ∙ эߛ ∙ Т˒ˎ଼  , ɝɞɟ                   (7) 
 
Ф2 = 1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɮɨɪɦɭ ɷɥɟɤɬɪɨɞɚ ɞɥɹ ɰɢɥɢɧɞɪɚ; 
Нɹ = 4 ɦɦ –ɞɢɚɦɟɬɪ ɹɞɪɚ; 
ɫɷ = 371 Ⱦɠ/ɤɝ°Ʉ – ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɦɟɞɢ, ɢɡ ɤɨɬɨɪɨɣ ɢɡɝɨɬɨɜɥɟɧɵ 
ɷɥɟɤɬɪɨɞɵ; ߛɷ = 8900 ɤɝ/ɦ3 - ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɞɢ, ɢɡ ɤɨɬɨɪɨɣ ɢɡɝɨɬɨɜɥɟɧɵ ɷɥɟɤɬɪɨɞɵ; ܶ˒ ˎ = 1083 °Ʉ – ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ ɦɟɬɚɥɥɚ; 
б3 – ɜɵɫɨɬɚ ɰɢɥɢɧɞɪɢɤɚ ɦɟɬɚɥɥɚ. ɇɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (8): 
 
ଷݔ                                          = ʹ,ͷඥݐсв ∙ ͳͲିଶ, ɝɞɟ                                    (8) 
 .св=1 ɫ – ɜɪɟɦɹ ɫɜɚɪɤɢݐ 
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ଷݔ  = ʹ,ͷ√ͳ ∙ ͳͲିଶ = Ͳ,Ͳʹͷ ˏ 
 ܳଷ = ʹ ∙ ͳ ∙ ͵,ͳͶ ∙ Ͳ,ͲͲͶଶͶ ∙ Ͳ,Ͳʹͷ ∙ ͵͹ͳ ∙ ͺͻͲͲ ∙ ͳͲͺ͵ͺ = ʹͺͲ,͹ Дˉ 
 ܳээ = ͹͸͸ + ͳͺͶͺ͵ + ʹͺͲ,͹ = ͳͻͷʹͻ,͹ Дˉ 
 
ȼɟɥɢɱɢɧɚ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ Iɫɜ ɛɭɞɟɬ ɪɚɜɧɚ: 
свܫ  = ඨ ͳͻͷʹͻ,͹ͳ,ʹ ∙ ͵ʹ ∙ ͳͲିହ ∙ ͳ = ͹ͳ͵ͳ А 
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 2.5 ȼɵɛɨɪ ɫɜɚɪɨɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɚɲɢɧɚ ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ ɆɌɊ-
1201 ɍɏɅ4 (ɪɢɫɭɧɨɤ 2.2). 

Ⱦɚɧɧɚɹ ɦɚɲɢɧɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɤɨɧɬɚɤɬɧɨɣ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ 
ɞɟɬɚɥɟɣ ɢɡ ɥɢɫɬɨɜɨɣ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɩɪɢ ɩɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ 
ɪɟɠɢɦɟ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɲɢɧɵ: 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ ...................................................... 380 ȼ 
2. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ  ....................................................................................... 50 Ƚɰ 
3. ɑɢɫɥɨ ɮɚɡ  ................................................................................................................. 1 
4. ɇɚɢɛɨɥɶɲɢɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ  .................................. 12000 Ⱥ 
5. ɇɨɦɢɧɚɥɶɧɵɣ ɞɥɢɬɟɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ, ɧɟ ɦɟɧɟɟ  ................................. 3200 Ⱥ 
6. Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  ...................................................................................... 0.6 
7. ɇɚɢɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ, ɧɟ ɛɨɥɟɟ  ....................... 40 ɤȼȺ 
8. ɇɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ (ɉȼ)  ................................................................... 10 % 
9. Ɇɨɳɧɨɫɬɶ ɩɪɢ ɉȼ=50%, ɧɟ ɛɨɥɟɟ  ................................................................ 18 ɤȼȺ 
10. ɇɨɦɢɧɚɥɶɧɨɟ ɭɫɢɥɢɟ ɫɠɚɬɢɹ  ........................................................................ 380 ɇ 
11. ɇɚɢɛɨɥɶɲɟɟ ɭɫɢɥɢɟ ɫɠɚɬɢɹ (ɩɪɢ ɞɚɜɥɟɧɢɢ 0.5Ɇɉɚ), ɧɟ ɦɟɧɟɟ  .................. 380 ɇ 
12. ɇɚɢɦɟɧɶɲɟɟ ɭɫɢɥɢɟ ɫɠɚɬɢɹ (ɩɪɢ ɞɚɜɥɟɧɢɢ 0.1Ɇɉɚ), ɧɟ ɛɨɥɟɟ  .................... 76 ɇ 
13. ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ  ................................................. 0.5 Ɇɉɚ 
14. ȼɵɥɟɬ ɧɨɦɢɧɚɥɶɧɵɣ  .................................................................................... 260 ɦɦ 
15. Ɋɚɫɬɜɨɪ ɧɨɦɢɧɚɥɶɧɵɣ  ................................................................................. 230 ɦɦ 
16. Ɋɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ  .........................................................0.025 ɦЗ3/100 ɯɨɞɨɜ 
17. Ɋɚɫɯɨɞ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɧɟ ɛɨɥɟɟ ......................................................... 300 ɥ/ɱ 
18. ɋɟɱɟɧɢɟ ɤɚɛɟɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɦɚɲɢɧɵ ɤ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, ɧɟ ɦɟɧɟɟ  ....... 10ɦɦЗ2 
19. Ʉɨɦɩɥɟɤɬɭɟɬɫɹ ɪɟɝɭɥɹɬɨɪɨɦ ɰɢɤɥɚ ɫɜɚɪɤɢ  .........................................  ɫɟɪɢɹ ɊɄɋ 
20. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ, ɢɡ ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɵɯ ɫɬɚɥɟɣ: 
ɠɟɫɬɤɢɣ ɪɟɠɢɦ .....................................................................  ɨɬ 0.2+0.2 ɞɨ 1.4+1.4 ɦɦ; 
ɦɹɝɤɢɣ ɪɟɠɢɦ ..............................................................................................  ɞɨ 3+3 ɦɦ. 
21. Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɬɨɥɳɢɧɚ ɫɜɚɪɢɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɢɡ ɧɟɪɠɚɜɟɸɳɢɯ ɫɬɚɥɟɣ  ...........  
 ................................................................................................  ɨɬ 0.5+0.5 ɞɨ 1.4+1.4 ɦɦ 
22. ɇɚɢɛɨɥɶɲɚɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  ........................... 170 ɫɜ/ɦɢɧ 
23. Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ: 
ɒɢɪɢɧɚ (ɩɨ ɨɫɧɨɜɚɧɢɸ)  ................................................................................... 300 ɦɦ 
Ⱦɥɢɧɚ (ɩɨ ɨɫɧɨɜɚɧɢɸ ɢ ɯɨɛɨɬɚɦ)  ..................................................................... 900 ɦɦ 
ȼɵɫɨɬɚ (ɫ ɊɄɋ)  ................................................................................................ 1310 ɦɦ 
24. Ɇɚɫɫɚ ɦɚɲɢɧɵ .............................................................................................. 1310 ɤɝ 
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Ɋɢɫɭɧɨɤ 2.2 – Ɇɚɲɢɧɚ ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ ɆɌɊ-1201 ɍɏɅ4 

 
Ɇɚɲɢɧɚ ɤɨɧɬɚɤɬɧɨɣ ɫɜɚɪɤɢ ɆɌɊ-1201 ɍɏɅ4 ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɤɨɧɬɚɤɬɧɨɣ ɬɨɱɟɱɧɨɣ ɫɜɚɪɤɢ ɞɟɬɚɥɟɣ ɢɡ ɥɢɫɬɨɜɨɣ 
ɧɢɡɤɨɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɩɪɢ ɩɨɜɬɨɪɧɨ-ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɪɟɠɢɦɟ. 

ɆɌɊ-1201 ɨɬɥɢɱɚɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶɸ, ɤɨɦɩɚɤɬɧɨɫɬɶɸ, ɛɵɫɬɪɨɞɟɣɫɬɜɢɟɦ, 
ɩɪɨɫɬɨɬɨɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɢɧɬɟɧɫɢɜɧɨɣ ɪɚɛɨɬɵ ɜ ɭɫɥɨɜɢɹɯ 
ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. 
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 3 ɂɋɋɅȿȾɈȼȺɌȿɅɖɋɄɈ-ɗɄɋɉȿɊɂɆȿɇɌȺɅɖɇɕɃ ɊȺɁȾȿɅ 
 3.1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ 
 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ: 
ɧɟɮɬɟɯɢɦɢɹ, ɯɢɦɢɹ, ɩɢɳɟɜɚɹ ɢ ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɦɚɫɥɚ, ɜɨɞɨɩɨɞɝɨɬɨɜɤɚ ɢ ɜɨɞɨɨɱɢɫɬɤɚ, ɰɟɥɥɸɥɨɡɧɨ-ɛɭɦɚɠɧɚɹ, 
ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɚɹ ɢ ɝɨɪɧɨɞɨɛɵɜɚɸɳɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɪɟɞɚɯ: ɀɢɞɤɨɫɬɢ, ɫɭɫɩɟɧɡɢɢ, ɠɢɞɤɨɫɬɢ, 
ɫɨɞɟɪɠɚɳɢɟ ɜɨɥɨɤɧɚ ɢ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, ɜɹɡɤɢɟ ɠɢɞɤɨɫɬɢ, ɧɟɧɶɸɬɨɧɨɜɫɤɢɟ 
ɠɢɞɤɨɫɬɢ, ɜɤɥɸɱɚɹ ɪɚɡɥɢɱɧɵɟ ɝɢɞɪɨɫɦɟɫɢ, ɪɚɫɬɜɨɪɵ ɩɨɥɢɦɟɪɨɜ ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ, 
ɩɚɪɵ ɫ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ ɢ ɛɟɡ ɧɢɯ. 

Ɂɚɞɚɱɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: ɨɯɥɚɠɞɟɧɢɟ, ɧɚɝɪɟɜ, ɪɟɤɭɩɟɪɚɰɢɹ ɬɟɩɥɚ, (ɜɚɤɭɭɦɧɚɹ) 
ɤɨɧɞɟɧɫɚɰɢɹ, ɢɫɩɚɪɟɧɢɟ, ɬɟɪɦɨɫɢɮɨɧ, ɪɟɛɨɣɥɟɪ. 

ɂɡ ɜɫɟɯ ɤɨɦɩɚɤɬɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɷɬɚ ɤɨɧɫɬɪɭɤɰɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɭɧɢɤɚɥɶɧɨɣ. Ɍɢɩɢɱɧɚɹ ɨɛɥɚɫɬɶ ɢɯ ɩɪɢɦɟɧɟɧɢɹ — ɷɬɨ ɬɟɩɥɨɨɛɦɟɧ ɦɟɠɞɭ 
ɡɚɝɪɹɡɧɟɧɧɵɦɢ ɩɨɬɨɤɚɦɢ (ɩɭɥɶɩɵ, ɜɡɜɟɫɢ), ɫɨɞɟɪɠɚɳɢɯ ɪɚɡɥɢɱɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɩɪɢɦɟɫɢ, ɜɨɥɨɤɧɚ. Ɉɧɢ ɫ ɭɫɩɟɯɨɦ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɩɪɨɫɬɪɚɧɫɬɜɨ 
ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɨɝɪɚɧɢɱɟɧɨ. Ɉɫɧɨɜɧɚɹ ɨɬɥɢɱɢɬɟɥɶɧɚɹ ɱɟɪɬɚ ɫɩɢɪɚɥɶɧɨɝɨ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɝɨ ɝɢɞɪɚɜɥɢɤɟ. ɉɨɫɬɨɹɧɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɫɨɡɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ, ɛɨɥɟɟ 
ɜɵɫɨɤɭɸ, ɱɟɦ ɜ ɤɨɠɭɯɨɬɪɭɛɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɫɤɨɪɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɥɨɠɟɧɢɣ ɢ ɧɚɤɢɩɢ. ɉɪɢ ɷɬɨɦ ɜ ɫɩɢɪɚɥɶɧɵɯ ɚɩɩɚɪɚɬɚɯ ɨɛɚ 
ɤɚɧɚɥɚ ɞɥɹ ɠɢɞɤɨɫɬɢ, ɫɜɚɪɟɧɧɵɟ ɨɬɞɟɥɶɧɨ ɞɪɭɝ ɨɬ ɞɪɭɝɚ, ɥɟɝɤɨɞɨɫɬɭɩɧɵ ɞɥɹ 
ɨɱɢɫɬɤɢ ɩɨɫɥɟ ɫɧɹɬɢɹ ɤɪɵɲɟɤ ɢ ɢɡɜɥɟɱɟɧɢɹ ɫɩɢɪɚɥɢ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɤɚɤ ɤɨɧɞɟɧɫɚɬɨɪɵ. ȼ ɷɬɨɦ 
ɤɚɱɟɫɬɜɟ ɢɯ ɪɚɛɨɬɚ ɜɟɫɶɦɚ ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɚɩɩɚɪɚɬɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɧɚɜɟɪɯɭ ɤɨɥɨɧɧɵ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɢɥ ɝɪɚɜɢɬɚɰɢɢ ɜ ɩɪɨɰɟɫɫɟ 
ɤɨɧɞɟɧɫɚɰɢɢ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɫɤɥɸɱɚɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɫɥɢɜɧɨɝɨ 
ɛɚɪɚɛɚɧɚ ɢ ɧɚɫɨɫɚ, ɫɢɫɬɟɦɵ ɧɚɩɨɪɧɵɯ ɢ ɫɥɢɜɧɵɯ ɥɢɧɢɣ, ɮɭɧɞɚɦɟɧɬɚ ɞɥɹ 
ɨɫɧɨɜɚɧɢɹ. ɋɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɜ 
ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɫɨɤɪɚɬɢɬɶ ɫɬɨɢɦɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ. 

Ɉɫɧɨɜɧɵɟ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: 
Ʉɨɧɞɟɧɫɚɰɢɹ ɢ ɢɫɩɚɪɟɧɢɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ ɤɚɱɟɫɬɜɟ ɤɨɧɞɟɧɫɚɬɨɪɨɜ 

ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɫɜɨɸ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ. Ɉɧɢ 
ɹɜɥɹɸɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɨɫɨɛɟɧɧɨ ɜ ɫɥɭɱɚɹɯ ɤɨɧɞɟɧɫɚɰɢɢ ɫɦɟɲɚɧɧɵɯ 
ɩɚɪɨɜ ɢ ɩɚɪɨɝɚɡɨɜɵɯ ɫɦɟɫɟɣ ɫ ɢɧɟɪɬɧɵɦɢ ɝɚɡɚɦɢ. ɂɞɟɚɥɶɧɚɹ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ 
ɝɟɨɦɟɬɪɢɹ ɩɥɨɫɤɢɯ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɯ ɨɞɧɨɩɪɨɬɨɱɧɵɯ ɤɚɧɚɥɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɜɥɟɱɟɧɢɟ ɩɪɨɞɭɤɬɚ. 
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 ɉɪɢ ɤɨɧɞɟɧɫɚɰɢɢ ɜɨɡɦɨɠɧɨ ɬɪɢ ɜɚɪɢɚɧɬɚ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɬɨɤɨɜ: ɩɪɹɦɨɬɨɤ ɢɥɢ 
ɩɪɨɬɢɜɨɬɨɤ, ɟɫɥɢ ɩɨɡɜɨɥɹɸɬ ɞɨɩɭɫɬɢɦɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɩɨɩɟɪɟɱɧɵɟ ɩɨɬɨɤɢ, ɚ 
ɬɚɤɠɟ ɢɯ ɤɨɦɛɢɧɚɰɢɹ. Ⱦɥɹ ɩɨɥɧɨɣ ɤɨɧɞɟɧɫɚɰɢɢ ɩɚɪɚ, ɨɫɨɛɟɧɧɨ ɫ ɜɵɫɨɤɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɨɟ ɜɪɟɦɹ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɨɯɥɚɠɞɚɸɳɟɣ ɫɪɟɞɨɣ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɨ ɜ 
ɫɩɢɪɚɥɶɧɨɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɤɨɧɞɟɧɫɚɬ ɢ/ɢɥɢ ɢɧɟɪɬɧɵɣ ɝɚɡ ɦɨɝɭɬ ɩɟɪɟɨɯɥɚɠɞɚɬɶɫɹ ɜɧɭɬɪɢ 
ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. ɉɪɢ ɱɟɦ ɩɚɪ ɫɜɨɛɨɞɧɨ ɩɪɨɯɨɞɢɬ ɫɤɜɨɡɶ 
ɳɟɥɟɜɨɣ ɫɩɢɪɚɥɶɧɵɣ ɤɚɧɚɥ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɩɥɨɫɤɨɫɬɢ ɫɩɢɪɚɥɢ, ɚ ɨɯɥɚɠɞɚɸɳɚɹ 
ɫɪɟɞɚ ɞɜɢɠɟɬɫɹ ɩɨ ɩɨɥɧɨɫɬɶɸ ɡɚɤɪɵɬɨɦɭ ɫɩɢɪɚɥɶɧɨɦɭ ɤɚɧɚɥɭ. 
ȼɚɠɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɩɪɢɦɟɧɟɧɢɹ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɜ ɤɚɱɟɫɬɜɟ 
ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɢɯ ɤɨɧɫɬɪɭɤɰɢɹ, ɩɨɡɜɨɥɹɸɳɚɹ ɩɪɢɫɨɟɞɢɧɹɬɶ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɢ ɩɨɦɨɳɢ ɮɥɚɧɰɟɜ ɢɥɢ ɫɜɚɪɤɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɜɟɪɯɭ 
ɪɟɤɬɢɮɢɤɚɰɢɨɧɧɨɣ ɤɨɥɨɧɧɵ. Ɍɚɤɨɟ ɪɟɲɟɧɢɟ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ 
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ. ɍɫɬɚɧɨɜɤɚ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɧɚ 
ɤɨɥɨɧɧɭ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɳɚɟɬ ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ, ɬɚɤ ɤɚɤ ɫɨɤɪɚɳɚɟɬ ɞɨ 
ɦɢɧɢɦɭɦɚ ɪɚɛɨɬɵ ɩɨ ɬɪɭɛɧɨɣ ɨɛɜɹɡɤɟ. Д5Ж 
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 3.2 ɋɨɫɬɨɹɧɢɟ ɜɨɩɪɨɫɚ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

Уɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɩɢɪɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ: Ⱦɜɚ ɢɥɢ ɱɟɬɵɪɟ 
ɞɥɢɧɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɥɢɫɬɚ ɭɤɥɚɞɵɜɚɸɬɫɹ ɫɩɢɪɚɥɶɸ ɜɨɤɪɭɝ ɰɟɧɬɪɚɥɶɧɨɣ 
ɬɪɭɛɵ, ɨɛɪɚɡɭɹ ɞɜɚ ɢɥɢ ɱɟɬɵɪɟ ɨɞɧɨɩɪɨɬɨɱɧɵɯ ɤɚɧɚɥɚ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɭɸ ɜɟɥɢɱɢɧɭ ɡɚɡɨɪɨɜ ɤ ɨɞɧɨɣ ɫɬɨɪɨɧɟ ɥɢɫɬɨɜ ɩɪɢɜɚɪɢɜɚɸɬɫɹ 
ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɲɢɩɵ. ɐɟɧɬɪɚɥɶɧɚɹ ɬɪɭɛɚ ɩɪɢ ɩɨɦɨɳɢ ɫɩɟɰɢɚɥɶɧɨɣ ɩɟɪɟɝɨɪɨɞɤɢ 
ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɤɚɦɟɪɵ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɤɨɥɥɟɤɬɨɪ. 
ɋɤɪɭɱɟɧɧɵɟ ɫɩɢɪɚɥɢ ɩɨɦɟɳɚɸɬɫɹ ɜ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɤɨɠɭɯ. ȼɧɟɲɧɢɟ ɤɨɧɰɵ 
ɫɩɢɪɚɥɶɧɵɯ ɥɢɫɬɨɜ ɩɪɢɜɚɪɢɜɚɸɬɫɹ ɜɞɨɥɶ ɨɛɪɚɡɭɸɳɟɣ ɨɛɟɱɚɣɤɢ. Ⱦɥɹ ɜɵɯɨɞɚ 
ɤɚɧɚɥɨɜ ɧɚɪɭɠɭ ɜ ɦɟɫɬɚɯ ɮɢɤɫɚɰɢɢ ɤɪɚɟɜ ɤɚɧɚɥɨɜ ɜ ɤɨɠɭɯɟ ɩɪɨɫɜɟɪɥɢɜɚɸɬɫɹ 
ɨɬɜɟɪɫɬɢɹ, ɤɨɬɨɪɵɟ ɝɟɪɦɟɬɢɱɧɨ ɡɚɤɪɵɜɚɸɬɫɹ ɜɯɨɞɧɵɦ ɢ ɜɵɯɨɞɧɵɦ ɤɨɥɥɟɤɬɨɪɚɦɢ ɫ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɩɚɬɪɭɛɤɚɦɢ. Д4Ж 

Ⱦɜɢɠɟɧɢɟ ɩɨɬɨɤɨɜ ɜ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 
ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɤɚɧɚɥɚɦ ɛɥɢɡɤɢɦ ɩɨ ɮɨɪɦɟ ɤ ɤɨɧɰɟɧɬɪɢɱɟɫɤɢɦ ɨɤɪɭɠɧɨɫɬɹɦ. 
ɇɚɩɪɚɜɥɟɧɢɟ ɜɟɤɬɨɪɨɜ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɨɜ ɩɨɫɬɨɹɧɧɨ ɩɪɟɬɟɪɩɟɜɚɸɬ 
ɢɡɦɟɧɟɧɢɟ. Ƚɟɨɦɟɬɪɢɹ ɤɚɧɚɥɨɜ ɢ ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɲɢɩɵ ɫɨɡɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ ɭɠɟ ɩɪɢ ɧɢɡɤɢɯ ɫɤɨɪɨɫɬɹɯ ɩɨɬɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɭɥɭɱɲɚɟɬɫɹ 
ɬɟɩɥɨɩɟɪɟɞɚɱɚ ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ. ȼɫɟ ɷɬɨ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɤɨɦɩɚɤɬɧɨɫɬɶ 
ɤɨɧɫɬɪɭɤɰɢɢ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɵ 
ɫ ɥɸɛɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɥɢɧɢɟɣ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɡɚɬɪɚɬɵ ɧɚ 
ɭɫɬɚɧɨɜɤɭ. 

ȼɨɡɦɨɠɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɬɨɤɨɜ: 
- ɉɪɨɬɢɜɨɬɨɤ (ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ); 
- ɉɟɪɟɤɪɟɫɬɧɵɟ ɩɨɬɨɤɢ (ɨɛɵɱɧɨ ɜ ɤɨɧɞɟɧɫɚɬɨɪɚɯ ɢ ɢɫɩɚɪɢɬɟɥɹɯ); 
- ɉɚɪɚɥɥɟɥɶɧɵɟ ɩɨɬɨɤɢ (ɪɟɞɤɨ); 
- Ʉɨɦɛɢɧɚɰɢɢ ɜɵɲɟɧɚɡɜɚɧɧɵɯ. 
 

Ȼɥɚɝɨɞɚɪɹ ɩɪɨɱɧɨɣ ɢ ɠɟɫɬɤɨɣ ɰɟɥɶɧɨɫɜɚɪɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɬɨɦɭ, ɱɬɨ 
ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɦɚɥɨ ɩɨɞɜɟɪɠɟɧɵ ɡɚɝɪɹɡɧɟɧɢɸ, ɡɚɬɪɚɬɵ ɧɚ ɢɯ 
ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɜɟɞɟɧɵ ɞɨ ɦɢɧɢɦɭɦɚ. ɋɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɱɚɫɬɨ 
ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɵɦ ɢ ɷɤɨɧɨɦɢɱɧɵɦ ɪɟɲɟɧɢɟɦ ɡɚɞɚɱ ɬɟɩɥɨɨɛɦɟɧɚ. 
ɉɨɫɤɨɥɶɤɭ ɝɟɨɦɟɬɪɢɹ ɤɚɧɚɥɨɜ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɚ ɜ ɲɢɪɨɤɢɯ ɩɪɟɞɟɥɚɯ, 
ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɨɩɬɢɦɚɥɶɧɨ ɚɞɚɩɬɢɪɭɸɬɫɹ ɤ 
ɬɪɟɛɨɜɚɧɢɹɦ Ɂɚɤɚɡɱɢɤɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɢɡɦɟɧɹɸɳɢɟɫɹ ɦɚɫɫɨɜɵɟ ɪɚɫɯɨɞɵ ɢ ɪɚɡɥɢɱɢɹ 
ɜ ɬɪɟɛɭɟɦɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɫɩɢɪɚɥɶɧɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɡɚɱɚɫɬɭɸ ɩɨɡɜɨɥɹɟɬ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɟɩɥɨɩɟɪɟɞɚɱɭ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɭɫɬɪɨɣɫɬɜɟ ɧɚ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ ɢ 
ɧɟɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ.  
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ɋɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɞɥɢɧɧɵɟ ɳɟɥɟɜɵɟ 
ɨɞɧɨɩɪɨɬɨɱɧɵɟ ɤɚɧɚɥɵ, ɫɜɟɪɧɭɬɵɟ ɜ ɫɩɢɪɚɥɶ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɫɩɢɪɚɥɶɧɵɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɚɹ ɬɟɩɥɨɜɚɹ ɞɥɢɧɚ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɜɭɯ ɫɪɟɞ, ɚ ɡɧɚɱɢɬ ɢ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɩɨɬɨɤɨɜ ɦɟɧɶɲɟ 3°ɋ. 
ɉɪɢ ɷɬɨɦ, ɜ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ ɜɨɡɦɨɠɟɧ ɧɚɝɪɟɜ ɢɥɢ ɨɯɥɚɠɞɟɧɢɟ 
"ɩɪɨɛɥɟɦɧɵɯ" ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɪɟɞ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɟɞɨɩɭɫɬɢɦɵ ɪɟɡɤɢɟ ɩɨɜɨɪɨɬɵ 
ɩɨɬɨɤɨɜ, ɩɪɨɜɨɰɢɪɭɸɳɢɟ ɛɥɨɤɢɪɨɜɤɭ ɤɚɧɚɥɨɜ. ȼ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɯ 
ɫɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɚɪɢɚɧɬɨɜ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ 
ɩɟɪɟɝɨɪɨɞɨɤ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɵ. Ʉɚɠɞɵɣ ɚɞɚɩɬɢɪɨɜɚɧ ɤ ɜɵɩɨɥɧɟɧɢɸ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɡɚɞɚɱ ɢ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɥɸɛɨɝɨ 
ɩɪɢɦɟɧɟɧɢɹ. 

ȼɚɠɧɚɹ ɨɫɨɛɟɧɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɚɝɚɟɦɵɯ ɫɩɢɪɚɥɶɧɵɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ — ɷɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɵɯ (ɰɟɥɶɧɵɯ) ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɥɢɫɬɨɜ ɨɬ ɰɟɧɬɪɚɥɶɧɨɣ ɬɪɭɛɵ ɞɨ ɤɨɠɭɯɚ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ 
ɢɫɤɥɸɱɢɬɶ ɫɜɚɪɧɵɟ ɲɜɵ ɢ ɜɧɭɬɪɢ, ɢ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɯ ɦɟɫɬɚɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. 
 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: 
 
- ɒɢɪɨɤɢɣ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ; 
- Ʉɨɦɩɚɤɬɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ (ɧɚɩɪɢɦɟɪ, 700 ɦ2 ɜ 6 ɦ3); 
- ɒɢɪɨɤɢɣ ɪɚɛɨɱɢɣ ɞɢɚɩɚɡɨɧ ( 10 – 100% ɨɬ ɪɚɫɱɟɬɧɨɣ ɧɚɝɪɭɡɤɢ); 
- ȼɵɫɨɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɟɩɥɨɩɟɪɟɞɚɱɢ; 
- ȼɵɫɨɤɚɹ ɬɭɪɛɭɥɟɧɬɧɨɫɬɶ; 
- ɉɨɧɢɠɟɧɧɚɹ ɡɚɝɪɹɡɧɹɟɦɨɫɬɶ; 
- Ɇɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɬɚɧɨɜɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ; 
- ȼɵɫɨɤɢɣ ɫɚɦɨɨɱɢɳɚɸɳɢɣ ɷɮɮɟɤɬ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɟɧɧɵɯ 
ɠɢɞɤɨɫɬɟɣ; 
- Ʌɟɝɤɚɹ ɨɱɢɫɬɤɚ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɯɢɦɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ; 
- Ɉɬɫɭɬɫɬɜɢɟ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢ ɜɵɛɨɪɟ ɜɟɥɢɱɢɧɵ ɡɚɡɨɪɚ ɤɚɧɚɥɚ; 
- Ɇɚɫɫɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨ ɨɛɟɢɦ ɫɬɨɪɨɧɚɦ ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɬɶɫɹ; 
- ɇɢɡɤɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ; 
- Ȼɨɥɶɲɨɣ ɜɵɛɨɪ ɦɚɬɟɪɢɚɥɨɜ ɭɩɥɨɬɧɟɧɢɣ; 
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Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: 
Ɇɨɧɬɚɠ ɢ ɭɫɬɚɧɨɜɤɚ 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɨɫɬɚɜɥɹɸɬɫɹ ɫ ɨɩɨɪɧɨɣ ɪɚɦɨɣ, ɜ 
ɤɨɬɨɪɨɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɦɨɠɟɬ ɫɜɨɛɨɞɧɨ ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
- Ʌɟɝɤɢɣ ɞɪɟɧɚɠ; 
- ɉɪɨɫɬɨɣ ɞɨɫɬɭɩ ɫ ɰɟɥɶɸ ɨɫɦɨɬɪɚ ɢɥɢ ɱɢɫɬɤɢ; 
- ɉɪɨɫɬɨɬɭ ɭɫɬɚɧɨɜɤɢ ɢ ɫɧɹɬɢɹ ɤɪɵɲɟɤ ɢ ɭɩɥɨɬɧɟɧɢɣ. 
ɋɬɚɧɞɚɪɬɧɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɚɬɪɭɛɤɨɜ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɢ ɢɯ 
ɨɪɢɟɧɬɚɰɢɹ ɭɩɪɨɳɚɸɬ ɢ ɭɞɟɲɟɜɥɹɸɬ ɬɪɭɛɧɭɸ ɨɛɜɹɡɤɭ, ɚ ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɪɨɫɬɨɬɭ ɜɵɩɭɫɤɚ ɜɨɡɞɭɯɚ ɢɡ ɨɛɨɢɯ ɤɚɧɚɥɨɜ (ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɬɨɝɨ 
ɩɪɨɰɟɫɫɚ). ɋɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɜ ɩɪɢɦɟɧɟɧɢɹɯ ɫ ɫɭɫɩɟɧɡɢɹɦɢ ɢ 
ɲɥɚɦɚɦɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɱɚɫɬɨɝɨ ɨɬɤɪɵɜɚɧɢɹ, ɨɛɵɱɧɨ ɨɫɧɚɳɚɸɬɫɹ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɩɨɞɞɟɪɠɢɜɚɸɳɢɦɢ ɤɪɵɲɤɢ ɩɟɬɥɹɦɢ. 

ɋɩɢɪɚɥɶɧɵɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɨɛɫɥɭɠɢɜɚɧɢɢ, 
ɤɪɨɦɟ ɫɥɭɱɚɟɜ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɫɜɨɣɫɬɜɚɦɢ/ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɫɪɟɞ ɢ ɪɚɛɨɱɢɦɢ 
ɭɫɥɨɜɢɹɦɢ. ɉɟɪɢɨɞɢɱɟɫɤɢ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ 
(ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟɦ: ɨɬ ɪɚɡɚ ɜ ɦɟɫɹɰ ɞɨ ɪɚɡɚ ɜ ɧɟɫɤɨɥɶɤɨ 
ɥɟɬ): 
- ɏɢɦɢɱɟɫɤɚɹ ɱɢɫɬɤɚ (ɛɟɡ ɪɚɡɛɨɪɤɢ) – ɷɮɮɟɤɬɢɜɧɚ ɩɪɢ ɨɞɧɨɯɨɞɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 
- Ɇɟɯɚɧɢɱɟɫɤɚɹ ɱɢɫɬɤɚ – ɥɟɝɤɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɧɟɛɨɥɶɲɨɣ ɲɢɪɢɧɟ ɤɚɧɚɥɨɜ; 
- Ɂɚɦɟɧɚ ɭɩɥɨɬɧɟɧɢɣ. 
 

ɗɤɨɧɨɦɢɱɧɨɫɬɶ ɫɩɢɪɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ: 
- ɇɢɡɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ; 
- ɇɟɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ; 
- ȼɨɡɦɨɠɧɨɫɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɫ ɞɪɭɝɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; 
- ɉɪɨɫɬɨɬɚ ɦɨɧɬɚɠɚ ɢ ɩɟɪɟɦɟɳɟɧɢɹ; 
- ɇɢɡɤɢɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ: 
 

1. ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ. 
ɋɩɢɪɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɢ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɫɪɟɞ ɜ ɨɛɨɢɯ 
ɤɚɧɚɥɚɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɬɟɩɥɨɩɟɪɟɞɚɱɭ ɢ ɫɧɢɠɚɸɬ 
ɡɚɬɪɚɬɵ ɨɛɵɱɧɨ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɱɢɯ ɫɪɟɞ. 
 

2. ɇɢɡɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɭɫɬɚɧɨɜɤɭ ɜ ɫɢɥɭ ɤɨɦɩɚɤɬɧɨɫɬɢ. 
Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɫɨɡɞɚɧ ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɚɥɶɧɨ ɭɜɟɥɢɱɢɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɩɟɪɟɞɚɱɢ 
ɬɟɩɥɚ ɜ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɉɧ ɦɨɠɟɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɤɚɤ 
ɜɟɪɬɢɤɚɥɶɧɨ, ɬɚɤ ɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɦɨɧɬɚɠ 
ɝɚɪɚɧɬɢɪɨɜɚɧɵ ɜ ɥɸɛɨɦ ɜɚɪɢɚɧɬɟ. 
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3. ɇɢɡɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
Ʌɟɝɤɢɣ ɞɨɫɬɭɩ ɞɥɹ ɢɧɫɩɟɤɰɢɣ ɢ ɱɢɫɬɤɢ. 
 

4. ɇɢɡɤɢɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɡɚ ɫɱɟɬ ɷɮɮɟɤɬɚ ɫɚɦɨɨɱɢɫɬɤɢ. 
Ɇɭɥɶɬɢɤɚɧɚɥɶɧɵɟ ɚɩɩɚɪɚɬɵ ɩɨɡɜɨɥɹɸɬ ɪɚɛɨɱɟɣ ɫɪɟɞɟ ɜɵɛɢɪɚɬɶ ɤɚɧɚɥ ɫ 
ɧɚɢɦɟɧɶɲɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ, ɡɚɫɨɪɟɧɧɵɟ ɤɚɧɚɥɵ ɫɬɚɧɨɜɹɬɫɹ ɧɟɪɚɛɨɱɢɦɢ. 
ɋɩɢɪɚɥɶɧɚɹ ɨɞɧɨɤɚɧɚɥɶɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɡɜɨɥɹɟɬ ɧɟ ɫɧɢɠɚɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɩɪɨɬɨɤɚ, ɚ ɧɚɨɛɨɪɨɬ ɭɜɟɥɢɱɢɜɚɬɶ, ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɡɚɫɨɪ ɢɥɢ ɨɬɥɨɠɟɧɢɹ ɧɟ 
ɨɱɢɫɬɹɬɫɹ ɫɚɦɢɦ ɩɨɬɨɤɨɦ. Д5Ж 
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 3.3 ɐɟɥɶ ɢ ɡɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ 
 

ɐɟɥɶɸ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɬɟɯɧɨɥɨɝɢɢ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɦɚɥɨɝɚɛɚɪɢɬɧɵɯ ɫɩɢɪɚɥɶɧɨ-ɳɟɥɟɜɵɯ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ. 
 

Ɂɚɞɚɱɢ: 
1. ɉɪɨɜɟɫɬɢ ɥɢɬɟɪɚɬɭɪɧɵɣ ɨɛɡɨɪ. 
2. ȼɵɛɪɚɬɶ ɫɩɨɫɨɛ ɫɜɚɪɤɢ. 
3. Ɋɚɫɫɱɢɬɚɬɶ ɩɚɪɚɦɟɬɪɵ ɪɟɠɢɦɨɜ ɫɜɚɪɤɢ. 
4. Ɂɚɜɚɪɢɬɶ ɨɩɵɬɧɵɟ ɨɛɪɚɡɰɵ. ɉɨɥɭɱɢɬɶ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ 
(ɩɪɨɜɟɫɬɢ ɧɚɬɭɪɧɵɣ ɷɤɫɩɟɪɢɦɟɧɬ).  
5. ɉɪɨɜɟɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ 
6. ɉɪɨɢɡɜɟɫɬɢ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 
7. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɬɭɪɧɨɝɨ 
ɷɤɫɩɟɪɢɦɟɧɬɚ, ɧɚ ɨɫɧɨɜɟ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ. 
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 3.4 ɉɥɚɧ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 

1. ɉɨɞɝɨɬɨɜɢɬɶ ɩɥɚɫɬɢɧɵ ɦɚɪɤɢ 12ɏ18ɇ10Ɍ, ɪɚɡɦɟɪɨɦ 40ɯ120ɯ1.5 ɦɦ, ɜ 

ɤɨɥɢɱɟɫɬɜɟ 10 ɲɬ. 

2. ɉɪɨɢɡɜɟɫɬɢ ɬɨɱɟɱɧɭɸ ɫɜɚɪɤɭ ɩɥɚɫɬɢɧ, ɧɚ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ. 

3. ɉɪɨɜɟɫɬɢ ɦɟɯɚɧɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ ɧɚ ɪɚɫɬɹɠɟɧɢɟ ɧɚ ɦɚɲɢɧɟ ɍɆ-5. 

4. ɉɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ. ɉɨɫɬɪɨɢɬɶ 

ɝɪɚɮɢɤɢ. 

5. ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. 
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 3.5 Ɇɟɬɨɞɢɤɚ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚ 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɪɟɠɢɦɵ ɫɜɚɪɤɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɞɟɫɹɬɢ ɨɩɵɬɨɜ: 
Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɠɢɦɵ ɫɜɚɪɤɢ 
 

№ ɨɩɵɬɚ ɇɚɩɪɹɠɟɧɢɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ Uбб, 
ȼ 

ȼɪɟɦɹ ɫɜɚɪɤɢ Эɫɜ, 
ɫ 

ɍɫɢɥɢɟ ɫɠɚɬɢɹ 
ɷɥɟɤɬɪɨɞɨɜ Fɫɠ, ɇ 

1, 2 2.6 0.5 152 
3, 4 2.8 0.5 152 
5, 6 3 0.5 152 
7, 8 2.6 0.7 152 
9, 10 2.6 0.3 152 
 

ɉɪɢ ɜɵɛɨɪɟ ɪɟɠɢɦɨɜ ɦɟɧɹɥɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɩɚɪɚɦɟɬɪ. 
Ɍɨɥɳɢɧɚ ɩɥɚɫɬɢɧ Δ1, Δ2 = 2 ɦɦ, Нɷ = 6.5 
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 3.6 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɨɩɵɬɨɜ. 
1 ɨɩɵɬ: 

ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 6.5 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.5 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 765 ɤɝɫ. 

2 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 6.4 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.4 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 760 ɤɝɫ. 

3 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 7.1 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.7 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 1000 ɤɝɫ. 

4 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 7.0 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.6 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 990 ɤɝɫ. 

5 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 7.5 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 5 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 1382 ɤɝɫ. 

6 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 7.4 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 4.9 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 1370 ɤɝɫ. 

7 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 7 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 4 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 884 ɤɝɫ. 

8 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 6.9 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.9 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 880 ɤɝɫ. 

9 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 5.6 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 3.9 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 576 ɤɝɫ. 

10 ɨɩɵɬ: 
ɉɨɥɭɱɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Нɬ = 5.7 ɦɦ, ɞɢɚɦɟɬɪ ɹɞɪɚ Нɹ = 4 ɦɦ. 
ɇɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɚ 580 ɤɝɫ. 
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ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɝɪɚɮɢɤɚɯ: 
 

Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɬɨɱɤɢ ɨɬ ɧɚɩɪɹɠɟɧɢɹ (ɪɢɫɭɧɨɤ 3.1): 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ Нɬ ɨɬ Uɯɯ 

 
Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɬɨɱɤɢ ɨɬ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ (ɪɢɫɭɧɨɤ 3.2): 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ Нɬ ɨɬ Эɫɜ 
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Ɂɚɜɢɫɢɦɨɫɬɶ ɭɫɢɥɢɹ ɪɚɡɪɵɜɚ ɨɬ ɧɚɩɪɹɠɟɧɢɹ (ɪɢɫɭɧɨɤ 3.3): 
 

 
Ɋɢɫɭɧɨɤ 3.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɭɫɢɥɢɹ ɪɚɡɪɵɜɚ ɨɬ Uɯɯ 

 
Ɂɚɜɢɫɢɦɨɫɬɶ ɭɫɢɥɢɹ ɪɚɡɪɵɜɚ ɨɬ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ (ɪɢɫɭɧɨɤ 3.4): 
 

 
Ɋɢɫɭɧɨɤ 3.4 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɭɫɢɥɢɹ ɪɚɡɪɵɜɚ ɨɬ Эɫɜ 

 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞɟɧɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ, ɪɚɫɬɟɬ ɞɢɚɦɟɬɪ ɬɨɱɤɢ, ɜɦɟɫɬɟ ɫ ɧɢɦ ɦɵ ɩɨɥɭɱɚɟɦ 
ɛɨɥɟɟ ɩɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ. ɋɚɦɨɟ ɤɚɱɟɫɬɜɟɧɧɨɟ ɫɜɚɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨɥɭɱɢɥɨɫɶ ɜ 
ɨɩɵɬɟ 3, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɚɹ ɫɢɥɚ ɧɚ ɪɚɡɪɵɜ ɪɚɜɧɹɟɬɫɹ 1382 ɤɝɫ. 
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 3.7 Ɋɚɛɨɬɚ ɜ ɫɢɫɬɟɦɚɯ ɢɧɠɟɧɟɪɧɨɝɨ ɚɧɚɥɢɡɚ 
 3.7.1 ɉɥɚɧ ɩɪɨɜɟɞɟɧɢɹ чɢɫɥɟɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

 
1. Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɫɜɚɪɧɵɯ ɩɥɚɫɬɢɧ ɬɨɥɳɢɧɨɣ 2 ɦɦ ɜ ESI SВSАELD. 
2. Ɋɚɡɦɟɬɢɬɶ ɬɨɱɤɢ ɧɚ ɩɥɚɫɬɢɧɚɯ ɧɚ ɪɚɫɫɬɨɹɧɢɢ L 40, 60, 80 ɦɦ. 
3. ɋɜɚɪɢɬɶ ɩɥɚɫɬɢɧɵ ɜ АELD PLANER ɩɪɢ ɪɚɡɧɨɦ ɪɚɫɫɬɨɹɧɢɢ L ɢ ɪɚɡɧɵɯ 

ɞɢɚɦɟɬɪɚɯ ɬɨɱɤɢ Dɬ. 
4. ɉɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɤɨɪɨɛɥɟɧɢɹ. ɉɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ 

ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɪɨɛɥɟɧɢɹ ɨɬ ɪɚɫɫɬɨɹɧɢɹ L ɢ Dɬ. 
5. ɋɞɟɥɚɬɶ ɜɵɜɨɞɵ ɩɨ ɪɚɛɨɬɟ. ɉɪɨɢɡɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɬɭɪɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
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 3.7.2 Аɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɩɨ ɦɨɞɟɥɢɪɨɜɚɧɢɸ 
 
 

Ɂɚɩɭɫɤɚɟɦ ɩɪɨɝɪɚɦɦɭ VТЬЮКХ-АОХН ɧɚɯɨɞɹɳɭɸɫɹ ɧɚ ɪɚɛɨɱɟɦ ɫɬɨɥɟ . ȼ 
ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ, ɜɨ ɜɤɥɚɞɤɢ AppХТМКЭТШЧЬ (ɜɤɥɚɞɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ 
ɭɝɥɭ) (ɪɢɫɭɧɨɤ 3.5) ɜɵɛɢɪɚɟɦ MОЬС  

 
Ɋɢɫɭɧɨɤ 3.5 – ȼɵɛɨɪ ɜɤɥɚɞɤɢ 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ ɫɨɡɞɚɧɢɟ ɧɨɜɨɝɨ ɮɚɣɥɚ  . 
ɋɨɡɞɚɟɦ ɧɚɲɭ ɦɨɞɟɥɶ, ɞɥɹ ɷɬɨɝɨ, ɜɨ ɜɤɥɚɞɤɟ  , ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ 

  (ɪɢɫɭɧɨɤ 3.6) 
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Ɋɢɫɭɧɨɤ 3.6 – ȼɵɛɨɪ ɩɭɧɤɬɚ 

ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.7) ɡɚɞɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɩɟɪɜɨɣ ɬɨɱɤɢ 

 

 
Ɋɢɫɭɧɨɤ 3.7 – Ɂɚɞɚɧɢɟ ɤɨɨɪɞɢɧɚɬ 
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ɉɨɫɥɟ ɱɟɝɨ ɧɚɠɢɦɚɟɦ ɤɥɚɜɢɲɭ .  Ɂɚɞɚɟɦ ɤɨɨɪɞɢɧɚɬɵ ɜɬɨɪɨɣ ɬɨɱɤɢ 
 

, ɧɚɠɢɦɚɟɦ ɤɥɚɜɢɲɭ . Ⱥɧɚɥɨɝɢɱɧɨ ɡɚɞɚɟɦ ɩɨɫɥɟɞɭɸɳɢɟ 3 

ɬɨɱɤɢ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ: ɬ.3  , ɬ.4  . 
 

ȼɨ ɜɤɥɚɞɤɟ 2D ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ   (ɪɢɫɭɧɨɤ 3.8) 

Ɋɢɫɭɧɨɤ 3.8 – ȼɵɛɨɪ ɩɭɧɤɬɚ 
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ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.9) ɜɵɛɢɪɚɟɦ   

Ɋɢɫɭɧɨɤ 3.9 – ȼɵɛɨɪ ɱɟɬɵɪɟɯ ɬɨɱɟɤ 

ȼ ɪɚɛɨɱɟɦ ɨɤɧɟ ɜɵɛɢɪɚɟɦ 4 ɬɨɱɤɢ. ȼ ɩɪɚɜɨɣ ɱɚɫɬɟ ɷɤɪɚɧɚ ɧɚɠɢɦɚɟɦ . 

ɉɨɹɜɢɥɨɫɶ ɧɨɜɨɟ ɨɤɧɨ 2D MОЬС, ɡɚɞɚɟɦ  ,  , 

 (ɪɢɫɭɧɨɤ 3.10).  

 
Ɋɢɫɭɧɨɤ 3.10 – Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɚ ɷɥɟɦɟɧɬɚ 
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ɇɚɠɢɦɚɟɦ ɧɚ ɰɢɮɪɵ, ɤɨɬɨɪɵɟ ɧɚ ɝɪɚɧɹɯ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ, ɬɹɧɟɦ ɢɯ ɜɧɢɡ ɢɥɢ 
ɜɜɟɪɯ (ɪɢɫɭɧɨɤ 3.11) 
 

 
Ɋɢɫɭɧɨɤ 3.11 – Ɂɚɞɚɧɢɟ ɪɚɡɦɟɪɨɜ ɞɟɬɚɥɢ 

 

ȼ ɩɪɚɜɨɣ ɱɚɫɬɢ ɷɤɪɚɧɚ ɧɚɠɢɦɚɟɦ , ɡɚɬɟɦ . 
 

ɉɨɥɭɱɚɟɦ ɫɟɬɤɭ (ɪɢɫɭɧɨɤ 3.12) 

 
Ɋɢɫɭɧɨɤ 3.12 – ɋɟɬɤɚ 

 
ȼɵɛɢɪɚɟɦ ɬɨɱɤɭ, ɜ ɥɟɜɨɣ ɱɚɫɬɢ ɩɥɚɫɬɢɧɵ, ɧɚ ɤɨɬɨɪɨɣ ɦɵ ɯɨɬɢɦ ɜɚɪɢɬɶ 

(ɪɢɫɭɧɨɤ 3.13) 
 
 

 
Ɋɢɫɭɧɨɤ 3.13 – ȼɵɛɨɪ ɫɜɚɪɧɨɣ ɬɨɱɤɢ 
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ȼɨ ɜɤɥɚɞɤɟ 2D ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ SpХТЭ (ɪɢɫɭɧɨɤ 3.14) 

  

 
Ɋɢɫɭɧɨɤ 3.14 – ȼɵɛɨɪ ɩɭɧɤɬɚ 

 
ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.15), ɜɵɛɢɪɚɟɦ ɨɬɦɟɱɟɧɧɵɣ ɦɟɬɨɞ 

 

 
Ɋɢɫɭɧɨɤ 3.15 – ȼɵɛɨɪ ɦɟɬɨɞɚ 
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ɉɨɥɭɱɚɟɦ ɬɨɱɤɭ (ɪɢɫɭɧɨɤ 3.15) 

 
Ɋɢɫɭɧɨɤ 3.16 – Ɍɨɱɤɚ 

 
ȼɨ ɜɤɥɚɞɤɟ 2D ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ RОЦОЬС (ɪɢɫɭɧɨɤ 3.17) 

 

 
Ɋɢɫɭɧɨɤ 3.17 – ȼɵɛɨɪ ɩɭɧɤɬɚ 
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ȼɵɞɟɥɹɟɦ ɨɛɥɚɫɬɶ ɜɨɤɪɭɝ ɬɨɱɤɢ (ɪɢɫɭɧɨɤ 3.18) 

 
Ɋɢɫɭɧɨɤ 3.18 – ȼɵɞɟɥɟɧɧɚɹ ɨɛɥɚɫɬɶ 

ɇɚɠɢɦɚɟɦ Ɉɤ. 
 

ɉɨɹɜɥɹɟɬɫɹ ɧɚɫɬɪɨɣɤɚ ɫɟɬɤɢ, ɜɵɬɹɝɢɜɚɟɦ ɝɪɚɧɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɜɚɞɪɚɬɚ ɞɨ 10 
(ɪɢɫɭɧɨɤ 3.19) 

 
Ɋɢɫɭɧɨɤ 3.19 – Ɋɚɡɦɟɪɵ ɬɨɱɤɢ 
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ɀɦɟɦ  , ɡɚɬɟɦ ɜ ɨɤɧɟ 2D MОЬС, ɜ EХОЦОЧЭ OpЭТШЧЬ, ɜɵɛɢɪɚɟɦ TвpО: QЮКН-
TЫТК, OЫНОЫ: LТЧОКЫ (ɪɢɫɭɧɨɤ 3.20). 

 
Ɋɢɫɭɧɨɤ 3.20 – ȼɵɛɨɪ ɬɢɩɚ ɫɟɬɤɢ 

 
ɉɨɥɭɱɚɟɦ ɫɟɬɤɭ (ɪɢɫɭɧɨɤ 3.21) 

 
Ɋɢɫɭɧɨɤ 3.21 – ɋɟɬɤɚ 
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ȼɨ ɜɤɥɚɞɤɟ 2D ɜɵɛɢɪɚɟɦ ɩɭɧɤɬ SpХТЭ (ɪɢɫɭɧɨɤ 3.22) 

 
Ɋɢɫɭɧɨɤ 3.22 – ȼɵɛɨɪ ɩɭɧɤɬɚ 

 
ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.23), ɜɵɛɢɪɚɟɦ ɨɬɦɟɱɟɧɧɵɣ ɦɟɬɨɞ 

 
 

 
Ɋɢɫɭɧɨɤ 3.23 – ȼɵɛɨɪ ɦɟɬɨɞɚ 

 



 

 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

51 
 

15.04.01.2018.215.00 ɉɁ 

ɇɚ ɫɟɬɤɟ ɫɬɚɜɢɦ ɧɟɞɨɫɬɚɸɳɢɟ ɥɢɧɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɥɧɨɰɟɧɧɨɣ 
ɫɟɬɤɢ (ɪɢɫɭɧɨɤ 3.24) 

 
Ɋɢɫɭɧɨɤ 3.24 – ɋɟɬɤɚ 

Ⱥɧɚɥɨɝɢɱɧɨ ɫ ɞɚɧɧɨɣ ɬɨɱɤɨɣ, ɞɟɥɚɟɦ 2, 3, 4 ɢ 5 ɬɨɱɤɢ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ 80 ɦɦ (8 
ɤɜɚɞɪɚɬɨɜ) (ɪɢɫɭɧɤɢ 3.25, 3.26) 

 
Ɋɢɫɭɧɨɤ 3.25 – ɋɟɬɤɚ 

 
 



 

 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

52 
 

15.04.01.2018.215.00 ɉɁ 

 
Ɋɢɫɭɧɨɤ 3.26 – ɋɟɬɤɚ 

 
ɀɦɟɦ FТХО – EбpШЫЭ ɧɚ ɨɫɧɨɜɧɨɣ ɩɚɧɟɥɢ (ɪɢɫɭɧɨɤ 3.27) 

 

 
Ɋɢɫɭɧɨɤ 3.27 – ȼɵɛɨɪ ɩɭɧɤɬɚ 
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ȼɵɛɢɪɚɟɦ ɮɨɪɦɚɬ ASC (ɪɢɫɭɧɨɤ 3.28) 

 
Ɋɢɫɭɧɨɤ 3.28 – ȼɵɛɨɪ ɮɨɪɦɚɬɚ 

 
Ɂɚɦɟɧɹɟɦ * ɜ FТХО NКЦО ɧɚ 30 (ɪɢɫɭɧɨɤ 3.29) 

 
Ɋɢɫɭɧɨɤ 3.29 – ɇɚɡɜɚɧɢɟ ɮɨɪɦɚɬɚ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɥɚɫɬɢɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 40 ɢ 60 ɦɦ (4 ɢ 6 

ɤɜɚɞɪɚɬɨɜ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). ɉɪɨɢɡɜɟɫɬɢ EбpШЫЭ. 
 

Ⱦɚɥɟɟ ɩɟɪɟɯɨɞɢɦ ɤ ɪɚɛɨɬɟ ɜ ɩɪɨɝɪɚɦɦɟ ESI АОХН PХКЧОЫ. 
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ɇɚɠɢɦɚɟɦ ɧɚ ɤɧɨɩɤɭ IЦpШЫЭ ɜ ɥɟɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 3.30) 
 

 
Ɋɢɫɭɧɨɤ 3.30 – ȼɵɛɨɪ ɩɭɧɤɬɚ 

ȼɵɛɢɪɚɟɦ ɡɚɪɚɧɟɟ ɷɤɫɩɨɪɬɢɪɨɜɚɧɧɵɣ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ ASC (ɪɢɫɭɧɨɤ 3.31) 
 

 
Ɋɢɫɭɧɨɤ 3.31 – ȼɵɛɨɪ ɮɚɣɥɚ 

 
ɇɚɲɚ ɩɥɚɫɬɢɧɚ ɩɨɹɜɢɥɚɫɶ ɧɚ ɷɤɪɚɧɟ (ɪɢɫɭɧɨɤ 3.32) 

 

 
Ɋɢɫɭɧɨɤ 3.32 – ȼɢɞ ɩɥɚɫɬɢɧɵ 

 
ȼɵɛɢɪɚɟɦ ɦɚɬɟɪɢɚɥ HТРС ЬЭЫОЧРЭС ЬЭООХ ɢ ɬɨɥɳɢɧɭ ɩɥɚɫɬɢɧɵ 2 ɦɦ ɜ ɩɪɚɜɨɦ 

ɧɢɠɧɟɦ ɭɝɥɭ ɷɤɪɚɧɚ (ɪɢɫɭɧɨɤ 3.33) 
 

 
Ɋɢɫɭɧɨɤ 3.33 – ȼɵɛɨɪ ɦɚɬɟɪɢɚɥɚ 

 
  



 

 
Иɡм. Лɢɫɬ № дɨкɭм. Пɨдɩɢɫь Даɬа 

Лɢɫɬ 

55 
 

15.04.01.2018.215.00 ɉɁ 

ɇɚ ɧɢɠɧɟɣ ɩɚɧɟɥɢ ɜɵɛɢɪɚɟɦ ɜɤɥɚɞɤɭ АОХН ЬОКЦ, ɞɚɥɟɟ ɠɦɟɦ ɤɧɨɩɤɭ SpШЭЬ 
(ɪɢɫɭɧɨɤ 3.34) 
 

 
Ɋɢɫɭɧɨɤ 3.34 – ȼɵɛɨɪ ɬɨɱɟɤ 

 
 

ɉɨɫɥɟ ɧɚɠɚɬɢɹ ɤɧɨɩɤɢ SpШЭЬ, ɫɬɚɜɢɦ ɬɨɱɤɢ ɜ ɫɚɦɨɦ ɰɟɧɬɪɟ ɧɚɲɟɣ ɫɟɬɤɢ ɧɚ 
ɤɚɠɞɨɦ ɭɡɥɟ (ɪɢɫɭɧɨɤ 3.35) 
 

 
Ɋɢɫɭɧɨɤ 3.35 – ɍɫɬɚɧɨɜɤɚ ɬɨɱɟɤ 

 
ɉɨɥɭɱɚɟɦ 5 ɬɨɱɟɤ (ɪɢɫɭɧɨɤ 3.36) 

 

 
Ɋɢɫɭɧɨɤ 3.36 – Ɍɨɱɤɢ 
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ɉɟɪɟɢɦɟɧɨɜɵɜɚɟɦ ɬɨɱɤɢ. Ⱦɜɨɣɧɨɣ ɥɤɦ ɩɨ ɬɨɱɤɟ. (ɪɢɫɭɧɨɤ 3.37) 
 

 
Ɋɢɫɭɧɨɤ 3.37 – ɉɟɪɟɢɦɟɧɨɜɵɜɚɧɢɟ ɬɨɱɟɤ 

 
ȼɵɛɢɪɚɟɦ ɞɢɚɦɟɬɪ ɬɨɱɟɤ 5 ɦɦ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɨɤɧɟ (ɪɢɫɭɧɨɤ 3.38) 

 

 
Ɋɢɫɭɧɨɤ 3.38 

 
Ⱦɚɥɟɟ ɞɟɥɚɟɦ ɡɚɤɪɟɩɥɟɧɢɹ ɧɚ ɤɪɚɸ ɩɥɚɫɬɢɧɵ. Ɍɨɱɧɨ ɬɚɤɠɟ ɫɬɚɜɢɦ 6 ɬɨɱɟɤ, 

ɱɟɪɟɡ ɨɩɟɪɚɰɢɸ SpШЭЬ (ɪɢɫɭɧɨɤ 3.39) 
 

 
Ɋɢɫɭɧɨɤ 3.39 – ɒɟɫɬɶ ɬɨɱɟɤ 
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ɉɨɥɭɱɚɟɦ ɟɳɟ 6 ɬɨɱɟɤ. ȼɵɞɟɥɹɟɦ ɩɟɪɜɭɸ ɢɡ ɧɢɯ (ɪɢɫɭɧɨɤ 3.40) 

 

 
Ɋɢɫɭɧɨɤ 3.40 – ȼɵɞɟɥɟɧɢɟ ɬɨɱɤɢ 

 
ɇɚ ɩɚɧɟɥɢ ɜ ɩɪɚɜɨɦ ɧɢɠɧɟɦ ɭɝɥɭ, ɦɟɧɹɟɦ SpШЭЬ ɧɚ CХКЦpЬ (ɪɢɫɭɧɨɤ 3.41) 

 

 
Ɋɢɫɭɧɨɤ 3.41 – Ɂɚɦɟɧɚ ɬɢɩɚ ɨɛɴɟɤɬɨɜ  
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Ⱥɧɚɥɨɝɢɱɧɨ ɞɟɥɚɟɦ ɫ ɨɫɬɚɥɶɧɵɦɢ ɩɹɬɢ ɬɨɱɤɚɦɢ ɡɚɤɪɟɩɥɟɧɢɹ (ɪɢɫɭɧɨɤ 3.42) 
 

 
 

Ɋɢɫɭɧɨɤ 3.42 – Ɂɚɤɪɟɩɥɟɧɢɹ 
 

ɇɚɠɢɦɚɟɦ   ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ. ȼ ɩɨɹɜɢɜɲɟɦɫɹ ɨɤɧɟ ɧɚɠɢɦɚɟɦ 
OЧО АОХН PОЫ SЭОp (ɪɢɫɭɧɨɤ 3.43) 
 

 
Ɋɢɫɭɧɨɤ 3.43 – ȼɵɛɨɪ ɲɚɝɨɜ 
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ɀɦɟɦ «Ɉɤ» 
ɇɚɠɢɦɚɟɦ . ɋɨɯɪɚɧɹɟɦ ɮɚɣɥ ɜ ɮɨɪɦɚɬɟ pМ (ɪɢɫɭɧɨɤ 3.44) 

 

 
Ɋɢɫɭɧɨɤ 3.44 – ɋɨɯɪɚɧɟɧɢɟ ɮɚɣɥɚ 

 
ɇɚɠɢɦɚɟɦ . ɉɨɹɜɥɹɟɬɫɹ ɨɤɧɨ SТЦЮХКЭТШЧ (Ɋɢɫɭɧɨɤ 3.45) 

 

 
Ɋɢɫɭɧɨɤ 3.45 – ȼɢɞ ɨɤɧɚ 

 
Ʉɚɤ ɬɨɥɶɤɨ ɩɪɨɰɟɫɫ ɡɚɤɨɧɱɟɧ (ɪɢɫɭɧɨɤ 3.46), ɡɚɤɪɵɜɚɟɦ ɨɤɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 3.46 – Ɉɤɨɧɱɚɧɢɟ ɩɪɨɰɟɫɫɚ 
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ɇɚɠɢɦɚɟɦ  ɢ ɡɚɝɪɭɠɚɟɦ ɮɚɣɥ ɩɪɨɰɟɫɫɚ ɜ ɮɨɪɦɚɬɟ НКЭ (ɪɢɫɭɧɨɤ 
3.47) 
 

 
Ɋɢɫɭɧɨɤ 3.47 – ɋɨɯɪɚɧɟɧɢɟ ɩɪɨɰɟɫɫɚ 

 
ɉɨɥɭɱɚɟɦ ɤɨɪɨɛɥɟɧɢɟ (ɪɢɫɭɧɨɤ 3.48) 
 

 
Ɋɢɫɭɧɨɤ 3.48 – ɉɪɢɦɟɪ ɤɨɪɨɛɥɟɧɢɹ 

 
ɉɪɨɞɟɥɵɜɚɟɦ ɬɚɤɭɸ ɠɟ ɪɚɛɨɬɭ ɜ ESI АОХН PХКЧОЫ ɞɥɹ ɬɨɱɟɤ ɞɢɚɦɟɬɪɨɜ 6, 7 ɦɦ 

ɢ ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L 40 ɢ 80 ɦɦ. ɉɨɥɭɱɚɹ ɤɨɪɨɛɥɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɢɡ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ. 
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3.7.3 Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚ 
 

ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ 9 ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɩɨɥɭɱɚɟɦ 9 ɡɧɚɱɟɧɢɣ 
ɤɨɪɨɛɥɟɧɢɹ: 
 

1 ɷɤɫɩɟɪɢɦɟɧɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 80 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 5 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.49 

 
Ɋɢɫɭɧɨɤ 3.49 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.0682 

 
2 ɷɤɫɩɟɪɢɦɟɧɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 80 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 6 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.50 
 

 
Ɋɢɫɭɧɨɤ 3.50 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.0984 
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3 ɷɤɫɩɟɪɢɦɟɧɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 80 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 7 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.51 
 

 
Ɋɢɫɭɧɨɤ 3.51 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.116 

 
4 ɷɤɫɩɟɪɢɦɟɧɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 60 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 5 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.52 
 

 
Ɋɢɫɭɧɨɤ 3.52 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.0702 
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5 ɷɤɫɩɟɪɢɦɟɧɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 60 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 6 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.53 
 

 
Ɋɢɫɭɧɨɤ 3.53 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.110 

 
6 ɷɤɫɩɟɪɢɦɟɧɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 60 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 7 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.54 
 

 
Ɋɢɫɭɧɨɤ 3.54 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.127 
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7 ɷɤɫɩɟɪɢɦɟɧɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 40 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 5 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.55 
 

 
Ɋɢɫɭɧɨɤ 3.55 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.0681 

 
8 ɷɤɫɩɟɪɢɦɟɧɬ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 40 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 6 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.56 
 

 
Ɋɢɫɭɧɨɤ 3.56 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.107 
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9 ɷɤɫɩɟɪɢɦɟɧɬ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 40 ɦɦ, ɞɢɚɦɟɬɪ ɬɨɱɟɤ Dɬ = 7 ɦɦ 
Ɋɟɡɭɥɶɬɚɬ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.57 
 

 
Ɋɢɫɭɧɨɤ 3.57 – Ɋɟɡɭɥɶɬɚɬɵ ɤɨɪɨɛɥɟɧɢɹ 

 
Ʉɨɪɨɛɥɟɧɢɟ ɪɚɜɧɨ 0.120 
 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɦɵ ɩɨɥɭɱɢɥɢ ɞɚɧɧɵɟ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4 

 

 
 

Ɋɢɫɭɧɨɤ 3.58 – ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
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ɉɨ ɢɬɨɝɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ (ɪɢɫɭɧɤɢ 3.59, 3.60): 
 

 
Ɋɢɫɭɧɨɤ 3.59 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɪɨɛɥɟɧɢɹ ɨɬ ɞɢɚɦɟɬɪɚ ɬɨɱɤɢ 

 
 

 
Ɋɢɫɭɧɨɤ 3.60 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɪɨɛɥɟɧɢɹ ɨɬ ɪɚɫɫɬɨɹɧɢɹ 
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 3.8 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɬɭɪɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ 
 

ɋɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɥɭɱɚɟɦ, 
ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɦɟɧɶɲɟɝɨ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɦɵ ɩɨɥɭɱɢɦ ɧɚɢɦɟɧɶɲɟɟ 
ɤɨɪɨɛɥɟɧɢɟ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɛɨɥɶɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɢ ɜɪɟɦɟɧɢ 
ɫɜɚɪɤɢ – ɧɚɢɛɨɥɟɟ ɩɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɱɬɨ ɛɨɥɟɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  
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 3.9 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɱɟɦ ɛɨɥɶɲɟ ɞɢɚɦɟɬɪ ɫɜɚɪɧɨɣ 
ɬɨɱɤɢ, ɬɟɦ ɜɵɲɟ ɤɨɪɨɛɥɟɧɢɟ. Ɍɚɤɠɟ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɬɨɱɤɚɦɢ 
ɤɨɪɨɛɥɟɧɢɟ ɦɟɧɹɟɬɫɹ.  

ɉɪɢ ɜɵɛɨɪɟ ɨɩɬɢɦɚɥɶɧɨɣ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ ɢɡɞɟɥɢɹ, ɨɬɬɚɥɤɢɜɚɹɫɶ ɨɬ 
ɪɟɡɭɥɶɬɚɬɨɜ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɞɢɚɦɟɬɪ ɬɨɱɤɢ Dɬ = 5 ɦɦ, ɚ ɪɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɬɨɱɤɚɦɢ L = 40 ɦɦ. ɉɪɢ ɷɬɢɯ ɞɚɧɧɵɯ ɤɨɪɨɛɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨ ɢ ɪɚɜɧɹɟɬɫɹ 
0,0681 ɦɦ. Ⱦɚɧɧɵɣ ɞɢɚɦɟɬɪ ɬɨɱɤɢ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɜɵɛɪɚɧɧɨɦ ɪɟɠɢɦɟ ɫɜɚɪɤɢ: 
ɧɚɩɪɹɠɟɧɢɟ 2.6ȼ, ɜɪɟɦɹ ɫɜɚɪɤɢ 0.3 ɫɟɤ, ɭɫɢɥɢɟ ɫɠɚɬɢɹ ɷɥɟɤɬɪɨɞɨɜ 152 ɇ. 

ȼ ɧɚɬɭɪɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨ ɩɪɨɱɧɨɟ 
ɫɨɟɞɢɧɟɧɢɟ ɩɨɥɭɱɚɟɬɫɹ, ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 3 ȼ, ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ 0.5 ɫɟɤ, ɭɫɢɥɢɟ 
ɫɠɚɬɢɹ ɷɥɟɤɬɪɨɞɨɜ 152 ɇ, ɝɞɟ ɞɢɚɦɟɬɪ ɬɨɱɤɢ ɪɚɜɟɧ 7.5ɦɦ. 

ɋɪɚɜɧɢɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢ ɧɚɬɭɪɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɩɨɥɭɱɚɟɦ, 
ɱɬɨ ɩɪɢ ɜɵɛɨɪɟ ɦɟɧɶɲɟɝɨ ɜɪɟɦɟɧɢ ɫɜɚɪɤɢ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɦɵ ɩɨɥɭɱɢɦ ɧɚɢɦɟɧɶɲɟɟ 
ɤɨɪɨɛɥɟɧɢɟ, ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɉɪɢ ɛɨɥɶɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɢ ɜɪɟɦɟɧɢ 
ɫɜɚɪɤɢ – ɧɚɢɛɨɥɟɟ ɩɪɨɱɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɱɬɨ ɛɨɥɟɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 
ɝɟɪɦɟɬɢɱɧɨɫɬɢ, ɬɪɟɛɭɟɦɵɯ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ.  
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ȼ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɬɟɯɧɨɥɨɝɢɹ ɫɛɨɪɤɢ ɢ 
ɫɜɚɪɤɢ ɦɚɥɨɝɚɛɚɪɢɬɧɨɝɨ ɫɩɢɪɚɥɶɧɨ-ɳɟɥɟɜɨɝɨ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. 

ɉɪɢ ɷɬɨɦ ɨɫɧɨɜɧɨɣ ɦɚɬɟɪɢɚɥ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɫɜɚɪɢɜɚɟɦɨɫɬɢ ɢ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɟɝɨ ɦɟɯɚɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɩɪɟɞɴɹɜɥɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
ȼɵɛɪɚɧ ɫɩɨɫɨɛ ɫɜɚɪɤɢ, ɩɨɞɨɛɪɚɧɵ ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɪɚɫɫɱɢɬɚɧɵ ɪɟɠɢɦɵ 
ɫɜɚɪɤɢ. ɉɨɞɨɛɪɚɧɨ ɫɜɚɪɨɱɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɜɚɪɤɢ ɩɥɚɫɬɢɧ.  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ, ɩɨɞɨɛɪɚɧɵ ɨɩɬɢɦɚɥɶɧɵɟ ɪɟɠɢɦɵ ɢ 
ɬɟɯɧɨɥɨɝɢɹ ɫɜɚɪɤɢ. 
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