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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

2. ȽɈɋɌΝ ɊΝ 51λί6-2ίί2Ν «ɋɨɟɞɢɧɟɧɢɹΝ ɪɟɡɶɛɨɜɵɟΝ ɨɛɫɚɞɧɵɯ,Ν ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɯΝ ɬɪɭɛΝ ɢΝ ɬɪɭɛɨɩɪɨɜɨɞɨɜΝ ɢΝ
ɪɟɡɶɛɨɜɵɟΝɤɚɥɢɛɪɵΝɞɥɹΝɧɢɯέΝɈɛɳɢɟΝɬɟɯɧɢɱɟɫɤɢɟΝɬɪɟɛɨɜɚɧɢɹ»Ν- Ɇɨɫɤɜɚ,Ν2ίί2Ν– 53ɫέ 

3. ȽɈɋɌΝ ɊΝ 53365-2ίίλΝ «ɌɪɭɛɵΝ ɨɛɫɚɞɧɵɟΝ ɢΝ ɧɚɫɨɫɧɨ-ɤɨɦɩɪɟɫɫɨɪɧɵɟΝ ɢΝ ɦɭɮɬɵΝ ɤΝ ɧɢɦέΝ ɈɫɧɨɜɧɵɟΝ ɩɚɪɚɦɟɬɪɵΝ ɢΝ
ɤɨɧɬɪɨɥɶΝɪɟɡɶɛɨɜɵɯΝɫɨɟɞɢɧɟɧɢɣέΝɈɛɳɢɟΝɬɟɯɧɢɱɟɫɤɢɟΝɬɪɟɛɨɜɚɧɢɹ»Ν- Ɇɨɫɤɜɚ,Ν2ίίλΝ– 3λɫέ 

 

ɆɈȻɂɅɖɇɈȿ ɍɋɌɊɈɃɋɌȼɈ ȾɅə ɉɈɅɍɑȿɇɂə ɋɈɊȻȿɇɌȺ ɇȺ ɈɋɇɈȼȿ ɌɈɊɎȺ, ȾɅə 
ɍȾȺɅȿɇɂə ɊȺɁɅɂȼɈȼ ɇȿɎɌɂ ɂ ɇȿɎɌȿɉɊɈȾɍɄɌɈȼ 

Ⱥ.ɋ. Ȼɚɡɚɪɨɜ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɚɫɫɢɫɬɟɧɬΝɄέȺέΝɄɭɜɲɢɧɨɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ɇɟɮɬɹɧɚɹ ɨɬɪɚɫɥɶ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɨɣ ɧɚ ɫɟɝɨɞɧɹ ɞɥɹ ɦɢɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ, ɩɨɷɬɨɦɭ ɞɨɛɵɱɚ ɧɟɮɬɢ 
ɩɨɫɬɨɹɧɧɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɱɬɨ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɇɟɮɬɶ ɜɯɨɞɢɬ ɜ 
ɫɩɢɫɨɤ ɞɟɫɹɬɢ ɝɥɚɜɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɛɢɨɫɮɟɪɵ. ɇɚɢɛɨɥɶɲɭɸ ɨɩɚɫɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɹɸɬ ɪɚɡɥɢɜɵ ɧɟɮɬɢ. 

Ɋɚɡɥɢɜɵ ɧɟɮɬɢ ɦɨɝɭɬ ɩɪɨɢɡɨɣɬɢ ɧɚ ɥɸɛɨɦ ɢɡ ɷɬɚɩɨɜ ɞɨɛɵɱɢ, ɯɪɚɧɟɧɢɹ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ. 
ɉɨɬɟɧɰɢɚɥɶɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɮɨɧɬɚɧɢɪɨɜɚɧɢɟ ɫɤɜɚɠɢɧɵ ɜɨ ɜɪɟɦɹ ɩɨɞɜɨɞɧɨɣ 
ɪɚɡɜɟɞɤɢ ɢɥɢ ɞɨɛɵɱɢ, ɜɵɛɪɨɫɵ ɢɥɢ ɭɬɟɱɤɢ ɢɡ ɩɨɞɜɨɞɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɭɬɟɱɤɢ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɧɚ ɫɭɲɟ, ɢɥɢ ɭɬɟɱɤɢ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ ɛɟɪɟɝɨɜɨɣ ɡɨɧɟ, ɚ ɬɚɤɠɟ ɚɜɚɪɢɢ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. 

ɇɟɨɫɩɨɪɢɦɨ, ɱɬɨ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɧɚɧɨɫɹɬ ɨɝɪɨɦɧɵɣ ɭɳɟɪɛ ɛɢɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɜɧɨɜɟɫɢɸ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɣ ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɟ ɬɨɥɶɤɨ ɧɚ 
ɮɥɨɪɭ ɢ ɮɚɭɧɭ, ɧɨ ɬɚɤɠɟ ɧɚ ɥɸɞɟɣ ɢ ɷɤɨɧɨɦɢɤɭ. 

ɉɪɨɰɟɫɫ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɨɝɨ ɪɚɡɥɢɜɚ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɭɫɥɨɜɧɨ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɬɚɞɢɣμ ɩɟɪɜɚɹ – 
ɥɨɤɚɥɢɡɚɰɢɹ ɪɚɡɥɢɜɚ, ɜɬɨɪɚɹ – ɫɛɨɪ ɢ ɢɡɜɥɟɱɟɧɢɟ ɩɪɨɞɭɤɬɚ, ɬɪɟɬɶɹ – ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɫɨɛɪɚɧɧɨɝɨ ɩɪɨɞɭɤɬɚ ɤ 
ɦɟɫɬɭ ɩɟɪɟɪɚɛɨɬɤɢ ɢɥɢ ɭɬɢɥɢɡɚɰɢɢ Д1Ж. 

ɇɚ ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɫɨɪɛɟɧɬɨɜμ ɩɪɨɞɭɤɬɵ ɦɢɧɟɪɚɥɶɧɨɝɨ 
ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɩɪɨɞɭɤɬɵ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ, ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɩɪɨɞɭɤɬɵ ɢ ɩɨɥɢɦɟɪɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɫɵɪɶɹ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɪɛɟɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɵɪɶɹ ɢɫɩɨɥɶɡɭɸɬɫɹμ ɬɨɪɮ, ɥɭɡɝɚ 
ɝɪɟɱɤɢ ɢ ɩɨɞɫɨɥɧɟɱɧɢɤɚ, ɲɟɥɭɯɚ ɨɜɫɚ ɢ ɪɢɫɚ, ɱɺɪɧɚɹ ɫɤɨɪɥɭɩɚ ɝɪɟɰɤɨɝɨ ɨɪɟɯɚ, ɤɭɤɭɪɭɡɧɵɟ ɩɨɱɚɬɤɢ (ɨɬɯɨɞɵ), 
ɨɬɯɨɞɵ ɩɟɪɟɪɚɛɨɬɤɢ ɬɪɚɜ, ɨɩɚɜɲɚɹ ɥɢɫɬɜɚ, ɫɨɥɨɦɚ, ɤɚɦɵɲɨɜɚɹ ɫɟɱɤɚ, ɫɨɰɜɟɬɢɹ ɬɪɨɫɬɧɢɤɚ. 

ɂɡ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ ɥɢɤɜɢɞɚɰɢɢ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ 
ɜɵɞɟɥɹɸɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɨɫɭɳɟɫɬɜɥɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɫɨɪɛɟɧɬɨɜ. ȼ ɤɚɱɟɫɬɜɟ ɩɪɢɪɨɞɧɵɯ ɫɨɪɛɟɧɬɨɜ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɬɟɪɢɚɥɵ ɧɚ ɨɫɧɨɜɟ ɭɝɥɹ, ɬɨɪɮɚ. 

ȼ ɨɫɧɨɜɧɨɦ ɫɨɪɛɟɧɬɵ ɩɨɥɭɱɚɸɬ ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɉɪɢɦɟɪ ɢɡɝɨɬɨɜɥɟɧɢɹ ɫɨɪɛɟɧɬɚ ɜ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 1,β ДβЖ. 

Ʉɚɱɟɫɬɜɨ ɫɨɪɛɟɧɬɚ, ɩɨɥɭɱɟɧɧɨɝɨ ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɫɨɤɨɟ, ɨɞɧɚɤɨ ɫɭɳɟɫɬɜɟɧɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ 
ɹɜɥɹɟɬɫɹ ɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɵ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɨɪɛɟɧɬɚ, ɚ ɬɚɤɠɟ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɦɟɫɬɚ ɞɨɛɵɱɢ 
ɢɫɯɨɞɧɨɝɨ ɫɵɪɶɹ, ɞɨ ɦɟɫɬɚ ɟɝɨ ɩɟɪɟɪɚɛɨɬɤɢ. ɋɨɡɞɚɧɢɟ ɠɟ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɫɨɪɛɟɧɬɚ ɢɡ 
ɬɨɪɮɚ ɩɨɡɜɨɥɢɬ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɨɬ ɦɟɫɬɚ ɪɚɡɥɢɜɚ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɨɩɟɪɚɬɢɜɧɨ 
ɢɡɝɨɬɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɪɛɟɧɬɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɡɚɬɪɚɬɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɨɥɭɱɟɧɢɟɦ ɫɨɪɛɟɧɬɚ ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ. Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ β. 

 
 

 

Ɋɢɫɭɧɨɤ 1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɨɪɮɨɛɪɢɤɟɬɧɨɝɨ ɡɚɜɨɞɚ ɫ ɲɚɯɬɧɨ-ɦɟɥɶɧɢɱɧɨɣ ɫɭɲɢɥɤɨɣ 
1 – ɩɢɬɚɬɟɥɶ; 2 – ɛɭɧɤɟɪ ɫɵɪɶɹ; 3 – ɦɚɝɧɢɬɧɵɣ ɫɟɩɚɪɚɬɨɪ; 4 – ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ; 5 – ɩɥɭɠɤɨɜɵɣ 
ɫɛɪɚɫɵɜɚɬɟɥɶ; 6 – ɛɭɧɤɟɪ ɬɨɩɤɢ; 7 – ɛɭɧɤɟɪ ɫɭɲɢɥɤɢ; 8 – ɲɧɟɤ-ɞɨɡɚɬɨɪ; 9 – ɩɨɞɫɭɲɢɜɚɸɳɢɣ ɪɭɤɚɜ; 10 – 

ɲɚɯɬɧɚɹ ɦɟɥɶɧɢɰɚ; 11 – ɫɟɩɚɪɚɰɢɨɧɧɚɹ ɲɚɯɬɚ; 12 – ɩɟɪɜɚɹ ɫɬɭɩɟɧɶ ɫɭɯɨɣ ɨɱɢɫɬɤɢ; 13 – ɜɬɨɪɚɹ ɫɬɭɩɟɧɶ 
ɫɭɯɨɣ ɨɱɢɫɬɤɢ; 14 – ɜɟɧɬɢɥɹɬɨɪ; 15 – ɫɤɪɭɛɛɟɪ; 16 – ɛɭɧɤɟɪ ɩɪɟɫɫɚ; 17 – ɬɨɪɮɨɛɪɢɤɟɬɧɵɣ ɩɪɟɫɫ; 18 – ɬɨɩɤɚ 
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ɋȿɄɐɂə 17. ɋɈȼɊȿɆȿɇɇȺə ɇȿɎɌȿɉɊɈɆɕɋɅɈȼȺə ɌȿɏɇɂɄȺ ɂ ȿȿ 
ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ. 

 

Ɋɢɫɭɧɨɤ 2. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɬɨɪɮɨɛɪɢɤɟɬɧɨɝɨ ɡɚɜɨɞɚ 
1 – ɫɚɦɨɪɚɡɝɪɭɠɚɸɳɢɣɫɹ ɜɚɝɨɧ ɭɡɤɨɣ ɤɨɥɟɢ; 2 – ɛɭɧɤɟɪ ɫɵɪɶɹ; 3 – ɩɥɚɫɬɢɧɱɚɬɵɣ ɩɢɬɚɬɟɥɶ; 4 – ɥɟɧɬɨɱɧɵɣ 

ɬɪɚɧɫɩɨɪɬɟɪ; 5 – ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ; 6 – ɥɟɧɬɨɱɧɵɣ ɷɥɟɜɚɬɨɪ; 7 – ɥɟɧɬɨɱɧɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɩɨɪɬɟɪ; 8 – ɝɪɨɯɨɬ; 9 – ɥɟɧɬɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɨɬɫɟɜɚ; 10 – ɩɚɪɨɝɚɡɨɜɚɹ ɛɚɪɚɛɚɧɧɚɹ ɫɭɲɢɥɤɚ; 11 – 

ɫɤɪɟɛɤɨɜɵɣ ɬɪɚɧɫɩɨɪɬɟɪ ɫɭɲɟɧɤɢ; 12 – ɬɨɪɮɨɛɪɢɤɟɬɧɵɣ ɩɪɟɫɫ; 13 – ɷɥɟɜɚɬɨɪ; 14 – ɨɛɟɫɩɵɥɢɜɚɸɳɚɹ 
ɭɫɬɚɧɨɜɤɚ ɫɭɲɢɥɤɢ; 15 – ɛɭɧɤɟɪɧɵɣ ɫɤɥɚɞ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ 

 
 

 

Ɋɢɫɭɧɨɤ 3. Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɦɨɛɢɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɢɡɝɨɬɨɜɥɟɧɢɸ ɫɨɪɛɟɧɬɚ ɧɚ ɨɫɧɨɜɟ ɬɨɪɮɚ 
 
ɇɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɨɤɚɡɚɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚμ ɦɟɯɚɧɢɡɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ, 

ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ ɧɢɡɢɧɧɨɝɨ ɢ/ɢɥɢ ɩɟɪɟɯɨɞɧɨɝɨ ɢ ɜɟɪɯɨɜɨɝɨ ɬɨɪɮɚ, ɭɫɬɪɨɣɫɬɜɨ ɫɭɲɤɢ, 
ɤɨɬɨɪɨɟ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɜɵɩɚɪɢɜɚɧɢɹ ɜɥɚɝɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, ɦɟɯɚɧɢɡɦ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ 
ɢɡɦɟɥɶɱɟɧɢɹ, ɤɨɬɨɪɵɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɫɨɪɛɟɧɬɚ. 

ȼ ɦɟɯɚɧɢɡɦɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɩɨɡɢɰɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵμ 1 – ɞɜɢɝɚɬɟɥɶ, β – ɦɭɮɬɚ, γ,ζ – 
ɧɨɠ, η – ɡɚɝɪɭɡɨɱɧɚɹ ɤɚɦɟɪɚ. 

ȼ ɭɫɬɪɨɣɫɬɜɟ ɫɭɲɤɢ ɩɨɡɢɰɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵμ θ – ɢɫɬɨɱɧɢɤ ɬɨɤɚ, 7 – ɞɜɢɝɚɬɟɥɶ, 8 – ɤɚɦɟɪɚ ɫɭɲɤɢ, 10 – 
ɧɚɝɪɟɜɚɸɳɢɣ ɷɥɟɦɟɧɬ, 11 – ɤɥɚɩɚɧ, 1β – ɲɧɟɤ. 

ȼ ɦɟɯɚɧɢɡɦɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ ɩɨɡɢɰɢɹɦɢ ɨɛɨɡɧɚɱɟɧɵμ 1γ – ɞɜɢɝɚɬɟɥɶ, 1ζ – ɦɭɮɬɚ, 1η – ɧɨɠ, 
16 – ɡɚɝɪɭɡɨɱɧɚɹ ɤɚɦɟɪɚ. 

Ɋɚɛɨɬɚɟɬ ɭɫɬɪɨɣɫɬɜɨ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1 ɱɟɪɟɡ ɜɚɥ ɩɟɪɟɞɚɟɬ ɞɜɢɠɟɧɢɹ ɧɚ ɡɭɛɱɚɬɨɟ ɤɨɥɟɫɨ z1, ɤɨɬɨɪɨɟ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 

ɜɪɚɳɚɟɬ ɤɨɥɟɫɚ z2, z3. ȼ ɡɚɝɪɭɡɨɱɧɭɸ ɤɚɦɟɪɭ η ɩɨɞɚɟɬɫɹ ɫɵɪɨɣ ɬɨɪɮ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɢɡɦɟɥɶɱɟɧɢɹ, ɤɨɬɨɪɨɟ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɨɠɚɦɢ γ,ζ. Ⱦɚɥɟɟ ɢɡɦɟɥɶɱɟɧɧɵɣ ɬɨɪɮ ɩɨɩɚɞɚɟɬ ɜ ɤɚɦɟɪɭ ɫɭɲɤɢ 8, ɝɞɟ ɩɨɫɪɟɞɫɬɜɨɦ ɜɪɚɳɟɧɢɹ 
ɲɧɟɤɚ, ɧɚ ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɱɟɪɟɡ ɡɭɛɱɚɬɭɸ ɩɟɪɟɞɚɱɭ z4, zη ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ θ, ɬɨɪɮ ɩɨɫɬɨɹɧɧɨ 
ɧɚɯɨɞɢɬɫɹ ɜ ɞɜɢɠɟɧɢɢ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ ɡɚɝɪɭɡɤɨɣ ɬɨɪɮɚ ɜ ɤɚɦɟɪɭ ɫɭɲɤɢ 8, ɢɫɬɨɱɧɢɤ ɬɨɤɚ θ ɩɨɞɚɟɬ ɷɧɟɪɝɢɸ ɤ 
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ɉɊɈȻɅȿɆɕ ȽȿɈɅɈȽɂɂ ɂ ɈɋȼɈȿɇɂə ɇȿȾɊ 

ɧɚɝɪɟɜɚɬɟɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ 10, ɤɨɬɨɪɵɣ ɪɚɡɨɝɪɟɜɚɟɬ ɜɨɡɞɭɯ ɜ ɤɚɦɟɪɟ 8. Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɧɚ ɤɚɦɟɪɟ 8, ɭɫɬɚɧɨɜɥɟɧ ɤɥɚɩɚɧ 11. ɋɭɯɨɣ ɬɨɪɮ ɩɨɩɚɞɚɹ ɜ ɡɚɝɪɭɡɨɱɧɭɸ ɤɚɦɟɪɭ 1θ, ɩɨɞɜɟɪɝɚɟɬɫɹ 
ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɢɡɦɟɥɶɱɟɧɢɸ ɧɨɠɨɦ 1η, ɧɚ ɤɨɬɨɪɵɣ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ 1γ ɩɟɪɟɞɚɟɬ ɞɜɢɠɟɧɢɟ ɱɟɪɟɡ ɡɭɛɱɚɬɭɸ 
ɩɟɪɟɞɚɱɭ z7, z8. 

Ⱦɚɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ ɞɨɜɨɥɶɧɨ ɩɪɨɫɬɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɥɟɝɤɨ ɢ ɛɟɡ ɨɫɨɛɵɯ ɡɚɬɪɚɬ ɟɝɨ 
ɢɡɝɨɬɨɜɢɬɶ. Ɇɨɛɢɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɚɧɧɨɝɨ ɬɢɩɚ ɧɟ ɢɦɟɟɬ ɚɧɚɥɨɝɨɜ, ɱɬɨ ɧɟɫɟɬ ɫɨɛɨɣ ɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɭɸ 
ɡɧɚɱɢɦɨɫɬɶ. 

Ʌɢɬɟɪɚɬɭɪɚ 

 

1. ɅɭɰɟɧɤɨΝ ȺέɇέΝ ɈΝ ɩɪɢɦɟɧɟɧɢɢΝ ɢɧɧɨɜɚɰɢɨɧɧɵɯΝ ɫɨɪɛɟɧɬɨɜΝ ɢΝ ɭɫɬɪɨɣɫɬɜΝ ɞɥɹΝ ɥɢɤɜɢɞɚɰɢɢΝ ɪɚɡɥɢɜɨɜΝ ɧɟɮɬɢΝ ɢΝ
ɧɟɮɬɟɩɪɨɞɭɤɰɢɢέ 

2. ɇɚɭɦɨɜɢɱΝȼέɆέΝɋɭɲɤɚΝɬɨɪɮɚΝɢΝɫɭɲɢɥɶɧɵɟΝɭɫɬɚɧɨɜɤɢΝɛɪɢɤɟɬɧɵɯΝɡɚɜɨɞɨɜέΝ– ɆέμΝɇɟɞɪɚ,Ν1λι1έΝ– 2κίΝɫ 

 

 

ɉɊɂɑɂɇɕ ȼɕɏɈȾȺ ɂɁ ɋɌɊɈə ɋɍɏɂɏ ȽȺɁɈȾɂɇȺɆɂɑȿɋɄɂɏ ɍɉɅɈɌɇȿɇɂɃ ȼȺɅɈȼ 
ɐȿɇɌɊɈȻȿɀɇɕɏ ɄɈɆɉɊȿɋɋɈɊɈȼ ɂ ɋɉɈɋɈȻɕ ɂɏ Ɋȿɒȿɇɂə 

ɋ.ɋ. ȼɚɫɟɧɢɧ 

ɇɚɭɱɧɵɣΝɪɭɤɨɜɨɞɢɬɟɥɶΝɩɪɨɮɟɫɫɨɪΝɅέȺέΝɋɚɪɭɟɜ 

ɇɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ Ɍɨɦɫɤɢɣ ɩɨɥɢɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ, ɝ. Ɍɨɦɫɤ, Ɋɨɫɫɢɹ 

ȼɟɞɭɳɢɟ ɦɢɪɨɜɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɬɭɪɛɨɦɚɲɢɧ ɤɨɦɩɥɟɤɬɭɸɬ ɧɨɜɵɟ ɤɨɦɩɪɟɫɫɨɪɵ ɫɭɯɢɦɢ 
ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ, ɚ ɦɧɨɝɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɟ ɫɬɚɪɵɟ ɦɚɲɢɧɵ, ɩɪɨɜɨɞɹɬ 
ɢɯ ɦɨɞɟɪɧɢɡɚɰɢɸ ɩɭɬɟɦ ɡɚɦɟɧɵ ɦɚɫɥɹɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɫɭɯɢɦɢ Д1Ж. ɉɨɞɨɛɧɵɟ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɩɪɟɞɴɹɜɥɹɸɬ ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɤɭɥɶɬɭɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɚɲɢɧ ɢ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɫɬɚɬɶɟ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɦɨɞɟɪɧɢɡɚɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɭɯɢɯ ɝɚɡɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɪɨɬɨɪɨɜ 
ɬɭɪɛɨɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɭɡɥɨɜ ɤɨɦɩɪɟɫɫɨɪɨɜ, ɧɚɫɨɫɨɜ ɢ ɬɭɪɛɢɧ. 

ȼ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɤɢ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɡɥɚɦɢ 
ɫɭɯɢɯ ɝɚɡɨɜɵɯ ɭɩɥɨɬɧɟɧɢɣ ɩɢɨɧɟɪɨɦ ɹɜɥɹɟɬɫɹ ɮɢɪɦɚ "John Crane" (ȼɟɥɢɤɨɛɪɢɬɚɧɢɹ), ɤɨɬɨɪɚɹ ɢ ɫɟɣɱɚɫ 
ɡɚɧɢɦɚɟɬ ɨɞɧɨ ɢɡ ɥɢɞɢɪɭɸɳɢɯ ɦɟɫɬ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɭɩɥɨɬɧɟɧɢɣ. ɇɚ ɪɵɧɤɟ ɛɵɜɲɟɝɨ ɋɋɋɊ, ɜɟɞɭɳɢɦ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɭɡɥɨɜ ɫɭɯɢɯ ɭɩɥɨɬɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɧɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɮɢɪɦɚ "Ƚɪɟɣɫ-ɢɧɠɢɧɢɪɢɧɝ" 
ɝɨɪɨɞ ɋɭɦɵ, ɍɤɪɚɢɧɚ. Ɋɨɫɫɢɣɫɤɢɣ ɪɵɧɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɇɚɭɱɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɰɟɧɬɪɨɦ «Ⱥɧɨɞ» ɇɢɠɧɢɣ 
ɇɨɜɝɨɪɨɞ. 

ȼɧɟɲɧɟ ɫɭɯɨɟ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɟ ɭɩɥɨɬɧɟɧɢɟ ɜɵɝɥɹɞɢɬ ɢ ɭɫɬɪɨɟɧɨ ɩɨ ɬɢɩɭ ɬɪɚɞɢɰɢɨɧɧɨɝɨ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɩɥɨɬɧɟɧɢɹ (ɪɢɫ.1) ɢ ɢɦɟɟɬ ɬɟ ɠɟ ɨɫɧɨɜɧɵɟ ɞɟɬɚɥɢ ɢ ɭɡɥɵ – ɫɟɞɥɨ ɜɪɚɳɚɸɳɟɟɫɹ ɤɨɥɶɰɨ, ɬɨɪɟɰ ɧɟ 
ɜɪɚɳɚɸɳɟɟɫɹ ɤɨɥɶɰɨ, ɩɪɭɠɢɧɵ, ɜɬɭɥɤɢ, ɥɟɧɬɵ ɞɨɩɭɫɤɚ. Ɉɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɚɧɚɜɤɚɯ, 
ɜɵɩɨɥɧɟɧɧɵɯ ɧɚ ɫɟɞɥɟ ɢɨɧɧɵɦ ɬɪɚɜɥɟɧɢɟɦ ɝɥɭɛɢɧɨɣ 1-8 ɦɤɦ. 

 

 

Ɋɢɫ. 1 ȼɧɟɲɧɢɣ ɜɢɞ ɫɭɯɨɝɨ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɩɥɨɬɧɟɧɢɹ 
 
Ʉɚɧɚɜɤɢ ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɪɚɛɨɱɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɥɶɰɚ ɛɨɥɟɟ η0%. ɉɨɜɟɪɯɧɨɫɬɶ ɧɚ 

ɜɧɭɬɪɟɧɧɟɦ ɞɢɚɦɟɬɪɟ ɢ ɧɟ ɢɦɟɸɳɚɹ ɤɚɧɚɜɨɤ ɧɚɡɵɜɚɟɬɫɹ ɞɚɦɛɨɣ. Ⱦɚɦɛɚ ɢ ɤɚɧɚɜɤɢ ɹɜɥɹɸɬɫɹ ɝɥɚɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ 
ɜ ɪɚɛɨɬɟ ɛɟɫɤɨɧɬɚɤɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ДβЖ. 

ɉɨ ɞɚɧɧɵɦ ɮɢɪɦɵ "John Crane" ɜ λ0% ɨɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɫɭɯɨɝɨ 
ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɭɩɥɨɬɧɟɧɢɹ, ɹɜɥɹɟɬɫɹ ɡɚɝɪɹɡɧɟɧɢɟ ɭɩɥɨɬɧɢɬɟɥɶɧɨɣ ɩɚɪɵ. Ɂɚɝɪɹɡɧɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯμ 

1. Ɇɢɝɪɚɰɢɹ ɦɚɫɥɚ ɢɡ ɩɨɞɲɢɩɧɢɤɨɜɨɣ ɤɚɦɟɪɵ ɜ ɭɩɥɨɬɧɢɬɟɥɶɧɭɸ ɩɚɪɭ 
2. ɉɨɩɚɞɚɧɢɟ ɩɪɨɰɟɫɫɧɨɝɨ (ɤɨɦɩɪɢɦɢɪɭɟɦɨɝɨ) ɝɚɡɚ ɜ ɭɩɥɨɬɧɹɸɳɭɸ ɩɚɪɭ 
3. ɇɢɡɤɨɟ ɤɚɱɟɫɬɜɨ ɭɩɥɨɬɧɹɸɳɟɝɨ ɝɚɡɚ 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɡɚɝɪɹɡɧɟɧɢɹ ɭɩɥɨɬɧɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɪɹɞ ɩɪɟɞɥɨɠɟɧɢɣ. Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ 
ɧɨɜɨɜɜɟɞɟɧɢɣ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɭɩɥɨɬɧɹɸɳɟɣ ɩɚɪɵ ɬɨɪɟɰ-ɫɟɞɥɨ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɜ ɛɨɥɶɲɢɧɫɬɜɟ 


