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ȼɜɟɞɟɧɢɟ 

 

Ɋɟɤɨɦɟɧɞɭɸɬɫɹ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɫɩɟɰɢɚɥɶɧɨɫɬɢ β1.05.04 Ƚɨɪɧɨɟ ɞɟɥɨ 
ɫɩɟɰɢɚɥɢɡɚɰɢɢ  «Ɉɛɨɝɚɳɟɧɢɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ 
ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɨɝɨ ɪɚɛɨɱɟɣ ɩɪɨɝɪɚɦɦɨɣ ɞɢɫɰɢɩɥɢɧɵ 
«ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ». 

ȼ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɹɯ  ɫɨɞɟɪɠɚɬɫɹ ɩɨɹɫɧɟɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ 
ɨɬɞɟɥɶɧɵɯ ɪɚɡɞɟɥɨɜ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ, ɤ ɜɵɛɨɪɭ ɦɟɬɨɞɚ ɨɛɨɝɚɳɟɧɢɹ 
ɠɟɥɟɡɧɨɣ ɪɭɞɵ,  ɨɛɨɫɧɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ, ɪɚɫɱɟɬɭ 
ɤɚɱɟɫɬɜɟɧɧɵɯ, ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɜɨɞɧɨ-ɲɥɚɦɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɯɟɦɵ. 
ɂɡɥɚɝɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɜɵɛɨɪɚ ɢ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ  ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ   ɪɚɡɦɟɳɟɧɢɹ ɜ 
ɰɟɯɚɯ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ. ɍɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ  ɨɮɨɪɦɥɟɧɢɸ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ, ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɢ ɬ.ɩ. 

 

2 ɐɟɥɢ ɢ ɡɚɞɚчɢ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ  ɩɪɨɟɤɬɚ 

 

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɢɬɨɝɨɜɨɣ ɪɚɛɨɬɨɣ ɫɬɭɞɟɧɬɚ 
ɩɨɞ ɪɭɤɨɜɨɞɫɬɜɨɦ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɫɨɞɟɪɠɚɳɟɣ ɪɟɡɭɥɶɬɚɬɵ ɪɟɲɟɧɢɹ 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɩɨ  ɤɭɪɫɭ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ», ɢ 
ɨɮɨɪɦɥɟɧɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɟɦ ɧɚɫɬɨɹɳɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ.  

ɐɟɥɶɸ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɢɨɛɪɟɬɟɧɢɟ 
ɫɬɭɞɟɧɬɚɦɢ  ɧɚɜɵɤɨɜ ɜ ɜɵɛɨɪɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɟɬɨɞɚ ɨɛɨɝɚɳɟɧɢɹ, ɩɨɫɬɪɨɟɧɢɢ 
ɢ ɪɚɫɱɟɬɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɯɟɦ ɨɛɨɝɚɳɟɧɢɹ, ɜɵɛɨɪɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɟɝɨ 
ɪɚɡɦɟɳɟɧɢɢ ɜ ɰɟɯɚɯ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɡɧɚɧɢɣ, 

ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ ɤɭɪɫɚ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ». 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: 
- ɨɛɨɫɧɨɜɚɧɢɟ ɢ  ɩɨɫɬɪɨɟɧɢɟ ɫɯɟɦ ɨɛɨɝɚɳɟɧɢɹ; 
- ɩɪɢɜɢɬɢɟ ɩɪɚɤɬɢɱɟɫɤɢɯ ɧɚɜɵɤɨɜ ɜ ɜɵɛɨɪɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ   ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ   ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ; 
- ɨɫɜɨɟɧɢɟ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɚ ɤɚɱɟɫɬɜɟɧɧɨ-ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɢ ɜɨɞɧɨ-

ɲɥɚɦɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫɯɟɦ ɨɛɨɝɚɳɟɧɢɹ; 
- ɨɫɜɨɟɧɢɟ ɨɫɧɨɜɧɵɯ ɩɪɢɧɰɢɩɨɜ ɜɵɛɨɪɚ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

ɚɩɩɚɪɚɬɨɜ; 
- ɜɵɛɨɪ ɢ ɪɚɫɱɟɬ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɪɚɡɜɢɬɢɟ ɧɚɜɵɤɨɜ ɪɚɛɨɬɵ ɫ ɭɱɟɛɧɨɣ, ɧɚɭɱɧɨɣ, ɫɩɪɚɜɨɱɧɨɣ 

ɥɢɬɟɪɚɬɭɪɨɣ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɨɬɧɨɫɹɳɢɦɢɫɹ ɤ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜɨɞɧɨɝɨ ɢ ɜɨɡɞɭɲɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɨɜɥɚɞɟɧɢɟ 
ɧɚɜɵɤɚɦɢ ɝɪɚɦɨɬɧɨɝɨ, ɹɫɧɨɝɨ ɢ ɫɠɚɬɨɝɨ ɢɡɥɨɠɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ ɢ 
ɚɪɝɭɦɟɧɬɢɪɨɜɚɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɹɬɵɯ ɪɟɲɟɧɢɣ. 

 

3 Ɍɟɦɚɬɢɤɚ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ 
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Ɍɟɦɚɬɢɤɚ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ (Ʉɉ) ɫɜɨɞɢɬɫɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɢ 
ɪɚɫɱɟɬɭ   ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɫɵɪɶɹ ɧɚ ɛɚɡɟ 
ȺɈ «Ɇɢɯɚɣɥɨɜɫɤɢɣ ȽɈɄ ɢɦ. Ⱥ.ȼ. ȼɚɪɢɱɟɜɚ». 

ȼɚɪɢɚɧɬɚɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦ ɨɛɨɝɚɳɟɧɢɹ  ɦɨɝɭɬ ɛɵɬɶ: 
 - « ɉɪɨɟɤɬ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɧɟɨɤɢɫɥɟɧɧɵɯ 

ɠɟɥɟɡɢɫɬɵɯ ɤɜɚɪɰɢɬɨɜ»;     
 - «ɉɪɨɟɤɬ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɨɤɢɫɥɟɧɧɵɯ 

ɠɟɥɟɡɢɫɬɵɯ ɤɜɚɪɰɢɬɨɜ»; 
  - «ɉɪɨɟɤɬ  ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ  ɮɚɛɪɢɤɢ ɩɨ ɞɨɜɨɞɤɟ ɦɚɝɧɟɬɢɬɨɜɨɝɨ 

ɤɨɧɰɟɧɬɪɚɬɚ»  
 -  «ɉɪɨɟɤɬ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ ɩɨ ɞɨɨɛɨɝɚɳɟɧɢɸ ɯɜɨɫɬɨɜ ɦɨɤɪɨɣ 

ɦɚɝɧɢɬɧɨɣ ɫɟɩɚɪɚɰɢɢ»; 
  -  «ɉɪɨɟɤɬ ɞɪɨɛɢɥɶɧɨ-ɫɨɪɬɢɪɨɜɨɱɧɨɣ ɮɚɛɪɢɤɢ ɩɨ ɩɟɪɟɪɚɛɨɬɤɟ ɛɨɝɚɬɨɣ 

ɪɭɞɵ; 
ɋɬɭɞɟɧɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬ ɬɟɦɭ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɢɡ ɱɢɫɥɚ 

ɭɬɜɟɪɠɞɟɧɧɵɯ ɤɚɮɟɞɪɨɣ ɢ ɫɨɝɥɚɫɨɜɵɜɚɟɬ ɟɺ ɫ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɤɭɪɫɨɜɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 

ɋɬɭɞɟɧɬ ɢɦɟɟɬ ɩɪɚɜɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɡɚɜɟɞɭɸɳɟɝɨ ɤɚɮɟɞɪɨɣ ɢɥɢ 
ɪɭɤɨɜɨɞɢɬɟɥɹ Ʉɉ ɜɵɛɪɚɬɶ ɥɸɛɭɸ ɞɪɭɝɭɸ ɬɟɦɭ (ɜ ɪɚɦɤɚɯ ɭɱɟɛɧɨɣ 
ɩɪɨɝɪɚɦɦɵ), ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɭɸ ɬɟɦɚɬɢɤɨɣ ɤɚɮɟɞɪɵ, ɟɫɥɢ ɨɧɚ ɹɜɥɹɟɬɫɹ 
ɚɤɬɭɚɥɶɧɨɣ ɢ ɜɚɠɧɨɣ. 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɜɵɞɚɱɚ ɤɨɦɩɥɟɤɫɧɨɝɨ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɨɥɧɟɧɢɟ Ʉɉ ɧɚ 
ɝɪɭɩɩɭ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɬɭɞɟɧɬɨɜ ɫɨ ɫɬɪɨɝɨɣ ɤɨɧɤɪɟɬɢɡɚɰɢɟɣ ɡɚɞɚɧɢɹ ɢ ɨɛɴɟɦɚ 
ɪɚɛɨɬɵ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ ɢ ɟɝɨ ɜɤɥɚɞɚ ɜ ɨɮɨɪɦɥɟɧɢɟ ɩɪɨɟɤɬɚ. 

 

4. Ɉɛɴɟɦ ɢ ɫɨɞɟɪɠɚɧɢɟ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

 

Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ ɨɮɨɪɦɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ ─ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ ɞɨɩɨɥɧɹɟɬɫɹ ɝɪɚɮɢɱɟɫɤɢɦ ɦɚɬɟɪɢɚɥɨɦ.  

ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɞɨɥɠɧɵ ɛɵɬɶ ɜ ɤɪɚɬɤɨɣ ɢ ɱɟɬɤɨɣ ɮɨɪɦɟ 
ɪɚɫɤɪɵɬɵ ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ ɪɚɛɨɬɵ, ɢɥɥɸɫɬɪɢɪɭɟɦɵɟ ɪɢɫɭɧɤɚɦɢ, ɪɚɫɱɟɬɧɵɦɢ 
ɬɚɛɥɢɰɚɦɢ, ɫɯɟɦɚɦɢ, ɚɥɝɨɪɢɬɦɚɦɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɩɨɥɧɨɝɨ ɭɹɫɧɟɧɢɹ ɟɝɨ 
ɫɨɞɟɪɠɚɧɢɹ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɪɢɜɨɞɢɬɫɹ ɨɩɢɫɚɧɢɟ 
ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɫɵɪɶɹ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɨɫɧɨɜɧɵɯ 
ɦɢɧɟɪɚɥɨɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɫɵɪɶɹ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ, ɪɚɡɞɟɥɢɬɟɥɶɧɵɯ 
ɩɪɢɡɧɚɤɨɜ ɦɢɧɟɪɚɥɨɜ, ɚ ɬɚɤɠɟ   ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɤɨɧɰɟɧɬɪɚɬɚɦ,  
ɩɪɚɤɬɢɤɢ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɢɥɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɧɚɦɟɱɚɟɬɫɹ ɩɨɪɹɞɨɤ ɜɵɞɟɥɟɧɢɹ ɦɢɧɟɪɚɥɨɜ ɢ 
ɩɪɢɜɨɞɢɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɚɞɢɣ, 
ɩɟɪɟɱɢɫɬɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ ɨɩɟɪɚɰɢɣ.   Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɪɟɠɢɦɧɚɹ ɤɚɪɬɚ  
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ. 

ȼɵɱɟɪɱɢɜɚɸɬɫɹ ɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ  ɤɚɱɟɫɬɜɟɧɧɨ-ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɢ 
ɜɨɞɧɨ-ɲɥɚɦɨɜɚɹ ɫɯɟɦɵ, ɫɨɫɬɚɜɥɹɸɬɫɹ ɬɚɛɥɢɰɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɛɚɥɚɧɫɚ  
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ɦɟɬɚɥɥɚ ɢ ɛɚɥɚɧɫɚ  ɜɨɞɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɫɧɨɜɧɨɝɨ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɂɧɞɢɜɢɞɭɚɥɶɧɨɣ ɱɚɫɬɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɨɞɪɨɛɧɨɟ ɨɡɧɚɤɨɦɥɟɧɢɟ ɫ 
ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɛɨɬɨɣ ɢ ɩɪɢɧɰɢɩɨɦ ɪɚɫɱɟɬɚ ɨɞɧɨɣ ɢɡ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ, ɪɟɠɢɦɨɜ, ɪɚɫɱɟɬɨɜ ɢ ɬ.ɩ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɜɢɞɟ 
ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɨɛɴɟɦɨɦ 40-45 ɫɬɪɚɧɢɰ ɦɚɲɢɧɨɩɢɫɧɨɝɨ ɬɟɤɫɬɚ. 
Ɂɚɩɢɫɤɚ ɫɨɞɟɪɠɢɬ ɪɚɫɱɟɬɧɵɟ ɬɚɛɥɢɰɵ, ɩɨɹɫɧɟɧɢɹ ɤ ɪɚɫɱɟɬɭ ɢ ɩɪɨɜɟɪɤɭ 
ɪɚɫɱɟɬɨɜ, ɝɞɟ ɨɧɢ ɧɟɨɛɯɨɞɢɦɵ. 

Ɋɟɤɨɦɟɧɞɭɟɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ: 
- ɬɢɬɭɥɶɧɵɣ ɥɢɫɬ (ɩɨ ɮɨɪɦɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ); 
- ɡɚɞɚɧɢɟ (ɌɁ) ɧɚ ɤɭɪɫɨɜɨɣ ɩɪɨɟɤɬ (ɩɨ ɮɨɪɦɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ); 
- ɫɨɞɟɪɠɚɧɢɟ; 
- ɚɧɧɨɬɚɰɢɹ; 
- ɜɜɟɞɟɧɢɟ; 
- ɨɫɨɛɟɧɧɨɫɬɢ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɫɨɫɬɚɜɚ ɪɭɞ ɞɥɹ ɨɛɨɝɚɳɟɧɢɹ; 
- ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɧɟɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɨɛɨɝɚɳɟɧɢɹ; 
         - ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ;  
- ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ ɮɚɛɪɢɤɢ; 
- ɪɚɫɱɟɬ ɤɚɱɟɫɬɜɟɧɧɨ-ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɫɯɟɦɵ;   
- ɪɚɫɱɟɬ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ;   
- ɜɵɛɨɪ ɢ ɪɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
- ɜɵɛɨɪ ɢ ɪɚɫɱɟɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɩɪɨɰɟɫɫɨɦ;  
- ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 
-  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɡɚɤɥɸɱɟɧɢɟ; 
- ɫɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. 
4.7 В ɫɨɫɬɚɜ ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ  ɜɯɨɞɹɬ: 
 - ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɨɝɚɳɟɧɢɹ ɫ ɤɚɱɟɫɬɜɟɧɧɨ-ɤɨɥɢɱɟɫɬɜɟɧɧɵɦɢ 

ɢ  ɜɨɞɧɨ-ɲɥɚɦɨɜɵɦɢ ɩɨɤɚɡɚɬɟɥɢ ɧɚ ɥɢɫɬɟ ɜɚɬɦɚɧɚ ɮɨɪɦɚɬɚ Ⱥ-1. 

- ɫɯɟɦɚ ɰɟɩɢ ɚɩɩɚɪɚɬɨɜ    ɧɚ ɥɢɫɬɟ ɜɚɬɦɚɧɚ ɮɨɪɦɚɬɚ Ⱥ-1. 

   

5 Ƚɪɚɮɢɤ ɜɵɩɨɥɧɟɧɢɹ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

 

ɇɨɦɟɪ 
ɭɱɟɛɧɨɣ 
ɧɟɞɟɥɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɹ  ɉɪɨɞɨɥɠɢ- 

ɬɟɥɶɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ, 
ɜ ɧɟɞɟɥɹɯ 

1 2 3 

8 ɉɨɥɭɱɟɧɢɟ ɡɚɞɚɧɢɹ ɧɚ ɤɭɪɫɨɜɨɣ ɩɪɨɟɤɬ ɢ ɩɨɞɛɨɪ 
ɧɟɨɛɯɨɞɢɦɨɣ ɥɢɬɟɪɚɬɭɪɵ. 

1 

8 ȼɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɯɟɦɵ    1 

9-11   Ɋɚɫɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ 3 
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 12-13  ȼɵɛɨɪ ɢ ɪɚɫɱɟɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 2 

 14-15 Ɉɮɨɪɦɥɟɧɢɟ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ ɢ 
ɝɪɚɮɢɱɟɫɤɨɣ ɱɚɫɬɢ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

2 

  16 Ɂɚɳɢɬɚ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 1 

 ɂɬɨɝɨ 10 

 

 

6 Ɂɚɳɢɬɚ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

 

6.1 Ʉɭɪɫɨɜɨɣ ɩɪɨɟɤɬ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɦɢɫɫɢɟɣ ɢɡ β-γ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. 
ɋɬɭɞɟɧɬ ɞɟɥɚɟɬ ɫɨɨɛɳɟɧɢɟ (γ-5 ɦɢɧ) ɩɨ ɫɭɳɟɫɬɜɭ ɜɵɩɨɥɧɟɧɧɨɣ ɪɚɛɨɬɵ. 

ɇɚ ɡɚɳɢɬɭ ɜɵɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 
 

-  ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɣ ɪɭɞɵ; 
- ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ   ɢ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
- ɩɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɢ ɜɨɞɧɨ-ɲɥɚɦɨɜɵɯ  ɩɨɤɚɡɚɬɟɥɟɣ;   
         - ɨɩɪɨɛɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ, ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɪɨɰɟɫɫɨɜ;  
- ɨɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
6.β ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɩɪɨɜɟɞɟɧɢɟ ɨɬɤɪɵɬɨɣ 

ɡɚɳɢɬɵ ɤɭɪɫɨɜɵɯ ɩɪɨɟɤɬɨɜ ɫ ɩɪɢɝɥɚɲɟɧɢɟɦ ɫɬɭɞɟɧɬɨɜ ɞɪɭɝɢɯ ɝɪɭɩɩ, 
ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ, ɪɚɛɨɬɧɢɤɨɜ ɛɚɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɢ ɞɪ. 

 

7 ɉɨɹɫɧɟɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɪɚɡɞɟɥɨɜ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ 

 

ȼɜɟɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɪɚɡɞɟɥɨɦ ɤɭɪɫɨɜɨɝɨ 
ɩɪɨɟɤɬɚ. ȼɨ ɜɜɟɞɟɧɢɢ ɬɪɟɛɭɟɬɫɹ: 

-ɭɤɚɡɚɬɶ ɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɡɛɪɚɧɧɨɣ ɬɟɦɵ, ɢɡɥɨɠɢɬɶ ɟɟ ɜɚɠɧɨɫɬɶ ɧɚ 
ɫɨɜɪɟɦɟɧɧɨɦ ɷɬɚɩɟ; 

-ɩɨɫɬɚɜɢɬɶ ɰɟɥɶ ɪɚɛɨɬɵ ɢ ɡɚɞɚɱɢ ɞɥɹ ɟɟ ɢɫɩɨɥɧɟɧɢɹ; 
ɉɪɢ ɷɬɨɦ ɧɭɠɧɨ ɡɧɚɬɶ, ɱɬɨ ɮɨɪɦɭɥɢɪɨɜɤɚ ɰɟɥɢ ɢɡɭɱɟɧɢɹ ɞɨɥɠɧɚ 

ɨɬɪɚɠɚɬɶ ɧɚɡɜɚɧɢɟ ɬɟɦɵ ɪɚɛɨɬɵ, ɚ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱ ɨɩɪɟɞɟɥɹɬɶ ɩɪɨɛɥɟɦɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɚɡɞɟɥɨɜ ɢ ɩɨɞɪɚɡɞɟɥɨɜ. 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ 

ɋ ɩɨɦɨɳɶɸ ɭɱɟɛɧɨɣ ɢ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɦɟɬɨɞɢɱɟɫɤɢɯ 
ɩɨɫɨɛɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɩɪɚɤɬɢɤɢ  ɯɨɪɨɲɨ ɨɫɜɨɢɬɶ ɨɫɧɨɜɧɭɸ ɬɟɪɦɢɧɨɥɨɝɢɸ, 
ɢɫɩɨɥɶɡɭɟɦɭɸ ɩɪɢ ɨɩɢɫɚɧɢɢ ɬɟɯɧɨɥɨɝɢɣ ɨɛɨɝɚɳɟɧɢɹ ɚɧɚɥɨɝɢɱɧɵɯ ɪɭɞ,    
ɩɪɢɦɟɧɹɟɦɵɯ ɫɯɟɦ, ɚ ɢɦɟɧɧɨ ɩɨɧɹɬɢɹ: ɫɬɚɞɢɚɥɶɧɨɫɬɶ ɫɯɟɦ ɢɡɦɟɥɶɱɟɧɢɹ, ɢ 
ɨɛɨɝɚɳɟɧɢɹ, ɨɫɧɨɜɧɚɹ, ɩɟɪɟɱɢɫɬɧɚɹ, ɤɨɧɬɪɨɥɶɧɚɹ ɨɩɟɪɚɰɢɢ; ɩɪɨɞɭɤɬɵ 
ɪɚɡɞɟɥɟɧɢɹ, ɫɦɟɲɟɧɢɹ; ɚɛɫɨɥɸɬɧɵɟ ɢ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ, ɢɯ ɜɡɚɢɦɨɫɜɹɡɶ. 

Ɉɡɧɚɤɨɦɢɬɶɫɹ  ɫ ɨɫɧɨɜɧɵɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɜɵɛɨɪɭ ɫɯɟɦ ɫ ɭɱɟɬɨɦ 
ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: 



8 

 

- ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɢɣ ɢ ɯɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɠɟɥɟɡɨɪɭɞɧɨɝɨ ɫɵɪɶɹ, 
ɫɬɪɭɤɬɭɪɧɵɟ ɢ ɬɟɤɫɬɭɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ; 

-  ɪɚɡɞɟɥɢɬɟɥɶɧɵɟ ɩɪɢɡɧɚɤɢ ɦɢɧɟɪɚɥɨɜ; 
- ɬɪɟɛɭɟɦɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɤɨɧɰɟɧɬɪɚɬɚ. 
Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɪɟɡɭɥɶɬɚɬɚɦɢ ɦɚɝɧɢɬɧɨɝɨ ɨɛɨɝɚɳɟɧɢɹ ɧɟɨɤɢɫɥɟɧɧɵɯ 

ɠɟɥɟɡɢɫɬɵɯ ɤɜɚɪɰɢɬɨɜ ɛɚɡɨɜɨɝɨ ɩɪɟɞɩɪɢɹɬɢɢ ȺɈ «Ɇɢɯɚɣɥɨɜɫɤɢɣ ȽɈɄ ɢɦ. 
Ⱥ.ȼ. ȼɚɪɢɱɟɜɚ». ɉɪɢɦɟɪ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ.1.  

  ɇɚ ɨɫɧɨɜɚɧɢɢ ɨɛɨɛɳɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɩɨɫɬɪɨɢɬɶ ɫɯɟɦɭ   ɨɛɨɝɚɳɟɧɢɹ ɩɨ 
ɡɚɞɚɧɧɨɦɭ ɜɚɪɢɚɧɬɭ. 

   
Ɋɚɫɱɟɬ  ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ  ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ 

ɉɪɢ ɪɚɫɱɟɬɟ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɫɯɟɦ   ɨɛɨɝɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɞɥɹ ɜɫɟɯ 
ɩɪɨɞɭɤɬɨɜ ɫɯɟɦɵ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ: Q, Ȗ, ȕ, ε. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɸɬ 
ɡɧɚɱɟɧɢɹ ȿ, ɬ.ɟ. ɱɚɫɬɧɵɟ ɢɡɜɥɟɱɟɧɢɹ. Ɋɚɫɱɟɬ ɫɯɟɦɵ  ɨɛɨɝɚɳɟɧɢɹ ɭɞɨɛɧɟɟ 
ɩɪɨɢɡɜɨɞɢɬɶ ɫɧɚɱɚɥɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ, ɚ ɡɚɬɟɦ ɜɵɱɢɫɥɹɬɶ ɚɛɫɨɥɸɬɧɵɟ 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɮɨɪɦɭɥɚɦ:    

                        Qn = Q1 Ȗn ;  Ɋn = Ɋ1 εn  ;              

  

        ɑɢɫɥɨ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɢ ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ 
ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɣ: 

                                 N=М·(1 + Чp - ap) – 1;                

                                      Nn=М·(Чp - ap),                      

ɝɞɟ  N – ɨɛɳɟɟ ɱɢɫɥɨ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɢ 
ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ   ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ; 

ɫ- ɱɢɫɥɨ ɪɚɫɱɟɬɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ, ɞɥɹ ɦɨɧɨɦɟɬɚɥɥɢɱɟɫɤɨɣ ɪɭɞɵ ɫ=β; 
np- ɱɢɫɥɨ ɩɪɨɞɭɤɬɨɜ ɪɚɡɞɟɥɟɧɢɹ ɜ ɫɯɟɦɟ; 
ap- ɱɢɫɥɨ ɨɩɟɪɚɰɢɣ ɪɚɡɞɟɥɟɧɢɹ ɜ ɫɯɟɦɟ; 
Nn- ɱɢɫɥɨ ɢɫɯɨɞɧɵɯ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɬɨɥɶɤɨ ɤ 

ɩɪɨɞɭɤɬɚɦ ɨɛɪɚɛɨɬɤɢ. 
 Ɉɛɳɟɟ ɱɢɫɥɨ ɱɢɫɥɟɧɧɵɯ ɡɧɚɱɟɧɢɣ  ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɯɨɞɚ ɩɪɨɞɭɤɬɚ (NȖ), 

ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬɟ (Nȕ)  ɢ ɢɡɜɥɟɱɟɧɢɹ 
ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬ (Nε), ɩɪɢɧɹɬɵɯ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ, 
ɫɨɫɬɚɜɥɹɟɬ: 

Nn = NȖ+ Nȕ + Nε          

ɉɪɢ ɜɵɛɨɪɟ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɩɨɱɬɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɞɚɜɚɬɶ ɬɟɦ  
ɩɨɤɚɡɚɬɟɥɹɦ, ɤɨɬɨɪɵɟ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵ ɢ ɫɬɚɛɢɥɶɧɵ ɜ ɩɪɚɤɬɢɤɟ ɨɛɨɝɚɳɟɧɢɹ. 
Тɚɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ ɢɡɜɥɟɱɟɧɢɟ ɢ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɰɟɧɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɤɨɧɰɟɧɬɪɚɬɚɯ ɨɫɧɨɜɧɵɯ, ɩɟɪɟɱɢɫɬɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ   (Nβ ; Nε). ɉɨɤɚɡɚɬɟɥɢ ɢɡɜɥɟɱɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɬɚɤɠɟ ɫɬɟɩɟɧɶ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɸɬ ɛɨɥɶɲɨɟ ɧɚɪɨɞɧɨ-

ɯɨɡɹɣɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨɤɚɡɚɬɟɥɢ ɢɡɜɥɟɱɟɧɢɹ ɤɨɥɟɛɥɸɬɫɹ ɜ 
ɛɨɥɟɟ ɭɡɤɢɯ ɩɪɟɞɟɥɚɯ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɜɵɯɨɞɚɦɢ, ɬ.ɟ. ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ 
ɫɬɚɛɢɥɶɧɵɦɢ. ɉɨɤɚɡɚɬɟɥɢ ɜɵɯɨɞɚ (NȖ) ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɧɟ 
ɩɪɢɧɢɦɚɸɬɫɹ, ɬ. ɟ. NȖ= 0. ɉɨɞɫɬɚɜɥɹɹ ɡɧɚɱɟɧɢɟ NȖ  ɜ ɮɨɪɦɭɥɭ, ɩɨɥɭɱɢɦ:   
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                              Nn = 0+ Nȕ + Nε= Nȕ + Nε                                         

 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɩɨɤɚɡɚɬɟɥɟɣ ɢɡɜɥɟɱɟɧɢɹ (Nε mɚɯ), ɤɨɬɨɪɨɟ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɧɹɬɨ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɨɝɨ, ɫɨɫɬɚɜɥɹɟɬ: 

                                       Nε mɚɯ= np- ɚɪ;                               

ɑɢɫɥɨ ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɩɪɢ ɷɬɨɦ ɫɨɫɬɚɜɢɬ: 
                                       Nȕ= Nn - Nε mɚɯ                           

  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢɥɢ ɨɩɵɬɚ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɳɟɣ 
ɮɚɛɪɢɤɢ, ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɟɣ ɚɧɚɥɨɝɢɱɧɨɟ ɫɵɪɶɟ, ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɫɫɨɜɨɣ ɞɨɥɢ (ȕn) ɢ 
ɢɡɜɥɟɱɟɧɢɹ (εn) ɜ ɤɨɧɰɟɧɬɪɚɬɚɯ ɨɫɧɨɜɧɵɯ, ɩɟɪɟɱɢɫɬɧɵɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ, ɩɪɢɧɹɬɵɯ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ. Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɩɨɥɟɡɧɨɝɨ 
ɤɨɦɩɨɧɟɧɬɚ ɜ ɢɫɯɨɞɧɨɣ ɪɭɞɟ (ȕ1) ɨɛɵɱɧɨ ɞɚɟɬɫɹ ɜ ɡɚɞɚɧɢɢ. 

Ɋɚɫɱɟɬ ɧɟɢɡɜɟɫɬɧɵɯ (ɢɫɤɨɦɵɯ) ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɜɫɟɯ 
ɩɪɨɞɭɤɬɨɜ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ, ɢɫɯɨɞɹ ɢɡ ɭɪɚɜɧɟɧɢɹ, ɫɜɹɡɵɜɚɸɳɟɝɨ ɜɫɟ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ: 

                                                      Ȗn ȕn= εn α,                  
 

ɝɞɟ   Ȗn, ȕn ,εn - ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɯɨɞ ɩɪɨɞɭɤɬɚ, ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɢ 
ɢɡɜɥɟɱɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɩɪɨɞɭɤɬ ɩ, %; 

α - ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ (ȕ1), %. 

ɉɨ ɮɨɪɦɭɥɟ Ȗn= 
n

n




 ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɨɜ ɞɥɹ ɩɪɨɞɭɤɬɨɜ 

ɫɯɟɦɵ ɫ ɢɡɜɟɫɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɦɚɫɫɨɜɨɣ ɞɨɥɢ, ɚ ɡɚɬɟɦ ɢɡ ɭɪɚɜɧɟɧɢɹ  
ɛɚɥɚɧɫɚ   Ȗɤ-ɬ+ Ȗɯɜ = Ȗɢɫɯ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɞɨɫɬɚɸɳɢɟ ɡɧɚɱɟɧɢɹ ɜɵɯɨɞɨɜ:  

 

                                           Ȗɯɜ= Ȗɢɫɯ- Ȗɤ-ɬ                                      

Ⱥɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɟ  εn= 
 nn  ɨɩɪɟɞɟɥɹɸɬɫɹ ɡɧɚɱɟɧɢɹ ɢɡɜɥɟɱɟɧɢɣ 

ɞɥɹ ɩɪɨɞɭɤɬɨɜ ɫ ɢɡɜɟɫɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɦɚɫɫɨɜɨɣ ɞɨɥɢ ɢ ɢɡ ɭɪɚɜɧɟɧɢɹ 
ɛɚɥɚɧɫɚ ɢɡɜɥɟɱɟɧɢɣ  εɤ-ɬ+εɯɜ=εɢɫɯ  ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɞɨɫɬɚɸɳɢɟ ɡɧɚɱɟɧɢɹ 
ɢɡɜɥɟɱɟɧɢɣ:                  εɯɜ= εɢɫɯ- εɤ-ɬ                           

ɉɨ ɮɨɪɦɭɥɟ ȕn=
n

n




 ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɟɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɫɫɨɜɨɣ 

ɞɨɥɢ ɩɨɥɟɡɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɫɯɟɦɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɱɚɫɬɧɵɟ ɜɵɯɨɞɵ ( l

n ) ɢ 
ɱɚɫɬɧɵɟ ɢɡɜɥɟɱɟɧɢɹ (ȿn), ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɨɬɞɟɥɶɧɵɦ 
ɨɩɟɪɚɰɢɹɦ ɫɯɟɦɵ, ɢɦɟɹ ɜ ɜɢɞɭ, ɱɬɨ ɢɫɯɨɞɧɵɦ ɜ ɬɚɤɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ 
ɩɪɨɞɭɤɬ, ɩɨɫɬɭɩɚɸɳɢɣ ɜ ɞɚɧɧɭɸ ɨɩɟɪɚɰɢɸ. 

ɉɪɨɜɟɪɤɚ ɩɪɚɜɢɥɶɧɨɫɬɢ ɪɚɫɱɟɬɚ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɛɚɥɚɧɫɚɦ 
ɤɨɧɟɱɧɵɯ ɩɪɨɞɭɤɬɨɜ ɨɛɨɝɚɳɟɧɢɹ: 

                              Ȗɤ-ɬ + Ȗɯɜ = 100%  -  ɛɚɥɚɧɫ ɜɵɯɨɞɨɜ;                                            
                        εɤ-ɬ + εɯɜ = 100%  -  ɛɚɥɚɧɫ ɢɡɜɥɟɱɟɧɢɣ;              
                        Ȗɤ-ɬ ȕɤ-ɬ + Ȗɯɜ ȕɯɜ = 100α  -  ɛɚɥɚɧɫ ɦɟɬɚɥɥɚ.           
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Ɋɚɫɱɟɬ ɫɯɟɦɵ ɜ ɚɛɫɨɥɸɬɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɫɯɟɦɵ, ɪɚɫɫɱɢɬɚɧɧɨɣ  ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɦɚɫɫɭ ɤɚɤɨɝɨ-ɧɢɛɭɞɶ ɩɪɨɞɭɤɬɚ ɫɯɟɦɵ, ɨɛɵɱɧɨ ɢɫɯɨɞɧɨɝɨ. 

ɉɪɢ ɪɚɫɱɟɬɟ ɫɯɟɦɵ ɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɚɦɢ: 

                                           Qn = ;/,
100

ɱɚɫm
Qɢɫɯn 

                           

                                           ;/,
100

ɱɚɫm
QР ɢɫɯ

ɢɫɯ





                           

                                             ./,
100

ɱɚɫm
PР ɢɫɯn

n





                           

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɤɚɱɟɫɬɜɟɧɧɨ-ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɫɯɟɦɵ ɡɚɧɨɫɹɬɫɹ ɜ 
ɬɚɛɥɢɰɭ 1 ɢ ɢɡɨɛɪɚɠɚɸɬɫɹ ɝɪɚɮɢɱɟɫɤɢ ɜ ɜɢɞɟ ɫɯɟɦɵ ɧɚ ɥɢɫɬɟ ɜɚɬɦɚɧɚ  
ɮɨɪɦɚɬɚ Ⱥ-1. 

 

Ɍɚɛɥɢɰɚ 1- Ɏɨɪɦɚ ɡɚɩɢɫɢ  ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɤɚɱɟɫɬɜɟɧɧɨ-

ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ  ɫɯɟɦɵ ɮɥɨɬɚɰɢɢ   
                                                                               

№ ɨɩɟ- 

 ɪɚɰɢɣ,    
ɩɪɨ- 

ɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɩɟɪɚɰɢɣ ɢ 
ɩɪɨɞɭɤɬɨɜ 

Q, ɬ/ɱɚɫ Ȗ, 

% 

ȕ, 
% 

ε, 
% 

Ɋ, 
ɬ/ɱɚɫ 

1 2 3 4 5 6 7 

 

 

 

       

 

Ɂɚɩɢɫɶ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɫɯɟɦɵ ɨɛɨɝɚɳɟɧɢɹ ɧɚ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɯɟɦɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ:  

Qn; Ȗn  

                                                      ȕn ; εn  

 

Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ 

 

ɐɟɥɶɸ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ: 
- ɨɛɟɫɩɟɱɟɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɨɬɧɨɲɟɧɢɣ ɀ:Ɍ ɜ ɨɩɟɪɚɰɢɹɯ ɫɯɟɦɵ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, ɞɨɛɚɜɥɹɟɦɨɣ ɜ ɨɩɟɪɚɰɢɢ, ɢɥɢ, 

ɧɚɨɛɨɪɨɬ, ɜɵɞɟɥɹɟɦɨɣ ɢɡ ɩɪɨɞɭɤɬɨɜ ɩɪɢ ɨɩɟɪɚɰɢɹɯ ɨɛɟɡɜɨɠɢɜɚɧɢɹ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɧɨɲɟɧɢɣ ɀ:Ɍ ɜ ɩɪɨɞɭɤɬɚɯ ɫɯɟɦɵ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɛɳɟɣ ɩɨɬɪɟɛɧɨɫɬɢ ɜɨɞɵ ɢ ɫɨɫɬɚɜɥɟɧɢɟ ɛɚɥɚɧɫɚ ɩɨ ɜɨɞɟ. 
ɉɪɢɧɹɬɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
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Rn – ɨɬɧɨɲɟɧɢɟ ɠɢɞɤɨɝɨ ɤ ɬɜɟɪɞɨɦɭ ɩɨ ɦɚɫɫɟ ɜ ɨɩɟɪɚɰɢɢ ɢɥɢ ɩɪɨɞɭɤɬɟ, 
R= ɀ:Ɍ 

Wn – ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜ ɨɩɟɪɚɰɢɢ ɢɥɢ ɩɪɨɞɭɤɬɟ, ɦ3/ɱɚɫ; 
Ln – ɤɨɥɢɱɟɫɬɜɨ ɫɜɟɠɟɣ ɜɨɞɵ, ɞɨɛɚɜɥɹɟɦɨɣ ɜ ɨɩɟɪɚɰɢɸ ɢɥɢ ɤ ɩɪɨɞɭɤɬɭ, 

ɦ3/ɱɚɫ; 
Sn – ɜɥɚɠɧɨɫɬɶ ɩɪɨɞɭɤɬɚ, %; 
Vn – ɨɛɴɟɦ ɩɭɥɶɩɵ ɜ ɩɪɨɞɭɤɬɟ, ɦ3/ɱɚɫ; 
Ɉɫɧɨɜɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ: 
                        Wn = Rn· Qn;                                 

                            Rn = 
n

n

Q

W
;     

                                
n

n

n
S

S
R




1
;                         

                                 
nn

n

n

n

n
WQ

W

R

R
S







1
;                           

                                 
n

n

nn

n

n

nn

Q
QR

Q
WV


 ;                     

                                  )
1

(
n

nnn RQV


 .    

 

ɉɪɢ ɜɵɛɨɪɟ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɪɚɫɱɟɬɚ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ 
ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ: 

- ɤɚɠɞɭɸ ɨɩɟɪɚɰɢɸ ɨɛɪɚɛɨɬɤɢ ɩɪɨɞɭɤɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɩɪɢ 
ɨɩɬɢɦɚɥɶɧɨɦ ɨɬɧɨɲɟɧɢɢ ɀ:Ɍ, ɬ.ɟ. ɩɪɢ ɨɩɬɢɦɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ R (I ɝɪɭɩɩɚ 
ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ); 

- ɱɚɫɬɶ ɩɪɨɞɭɤɬɨɜ, ɜɵɯɨɞɹɳɢɯ ɢɡ ɨɩɟɪɚɰɢɢ ɨɛɨɝɚɳɟɧɢɹ, ɛɭɞɟɬ ɢɦɟɬɶ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɫɬɨɹɧɧɨɟ ɡɧɚɱɟɧɢɟ R (II ɝɪɭɩɩɚ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ); 

- ɞɥɹ ɭɫɩɟɲɧɨɝɨ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɚɜɚɬɶ ɜ ɨɩɟɪɚɰɢɸ ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ 
ɜɨɞɵ ɧɚ 1 ɬ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɞɭɤɬɚ (III ɝɪɭɩɩɚ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ). 

Ɉɩɬɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɞɥɹ ɪɚɫɱɟɬɚ ɲɥɚɦɨɜɨɣ 
ɫɯɟɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ββ (Ɋɚɡɭɦɨɜ Ʉ.Ⱥ. «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ»). 

 Ɋɚɫɱɟɬ ɜɨɞɧɨ-ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
- ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ; 
- ɫɨɫɬɚɜɥɹɸɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɬɚɛɥɢɰɭ (ɮɨɪɦɚ ɬɚɛɥɢɰɵ β), ɤɭɞɚ 

ɡɚɩɢɫɵɜɚɸɬɫɹ ɦɚɫɫɚ ɩɪɨɞɭɤɬɨɜ ɩɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɫɯɟɦɵ ɢ 
ɢɫɯɨɞɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɪɚɫɱɟɬɚ; 

- ɩɨ ɮɨɪɦɭɥɟ Wn = Rn· Qn ɩɨɞɫɱɢɬɵɜɚɸɬ ɢ ɡɚɩɢɫɵɜɚɸɬ ɜ ɬɚɛɥɢɰɭ 
ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɞɥɹ ɬɟɯ ɩɪɨɞɭɤɬɨɜ ɫɯɟɦɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɢɡɜɟɫɬɧɵ ɩɨ 
ɢɫɯɨɞɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɡɧɚɱɟɧɢɹ R; 

- ɩɨ ɭɪɚɜɧɟɧɢɸ ɛɚɥɚɧɫɚ ɨɩɪɟɞɟɥɹɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ, ɞɨɛɚɜɥɹɟɦɨɟ ɜ 
ɨɬɞɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɢɥɢ ɜ ɨɬɞɟɥɶɧɵɟ ɩɪɨɞɭɤɬɵ, ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɩɨɞɫɱɢɬɵɜɚɸɬ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ ɜɨ ɜɫɟɯ ɩɪɨɞɭɤɬɚɯ ɫɯɟɦɵ; 
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- ɩɨ ɮɨɪɦɭɥɟ 
n

n

n
Q

W
R   ɩɨɞɫɱɢɬɵɜɚɸɬ ɡɧɚɱɟɧɢɹ R; 

-  ɩɨ ɮɨɪɦɭɥɟ )
1

(
n

nnn RQV


  ɩɨɞɫɱɢɬɵɜɚɸɬ ɨɛɴɟɦ ɩɭɥɶɩɵ ɞɥɹ ɜɫɟɯ 

ɩɪɨɞɭɤɬɨɜ ɢ ɨɩɟɪɚɰɢɣ; 
- ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ (ɬɚɛɥɢɰɚ γ); 
 

- ɫɨɫɬɚɜɥɹɸɬ ɛɚɥɚɧɫ ɜɨɞɵ  ɩɨ ɫɯɟɦɟ.  
                                                                  

Ɍɚɛɥɢɰɚ β - ȼɫɩɨɦɨɝɚɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɪɚɫɱɟɬɚ ɲɥɚɦɨɜɨɣ        ɫɯɟɦɵ 
(ɱɢɫɥɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ)     

                           

№ 
ɨɩɟɪɚɰɢɣ    

ɨɩɟɪɚɰɢɣ 

ɢ ɩɪɨɞɭɤɬɚ 

Qn, ɬ/ɱɚɫ Rn Wn, ɦ3/ɱɚɫ 

1 2 3 4 

    

 

 

Ɍɚɛɥɢɰɚ γ – Ɏɨɪɦɚ ɡɚɩɢɫɢ  ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɱɟɬɚ ɲɥɚɦɨɜɨɣ ɫɯɟɦɵ                               
№ 

ɨɩɟɪɚɰɢɣ ɢ 
ɩɪɨɞɭɤɬɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ ɢ ɩɪɨɞɭɤɬɨɜ 

Q, 

ɬ/ɱɚɫ 

R W

 ɦ3/ɱɚɫ 

V 

ɦ
3/ɱɚɫ 

1 2 3 4 5 6 

      

 

 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɢ ɪɚɫɱɟɬɭ ɨɫɧɨɜɧɨɝɨ ɨɛɨɝɚɬɢɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɦɟɥɶɧɢɰ 

Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɬɢɩɚ ɦɟɥɶɧɢɰ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ 
ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ: 

 ɚ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰ ɩɨ ɢɫɯɨɞɧɨɣ ɪɭɞɟ – ɤɨɥɢɱɟɫɬɜɨ 
ɪɭɞɵ, ɩɪɨɲɟɞɲɟɣ ɱɟɪɟɡ ɦɟɥɶɧɢɰɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, Q, ɦ3/ɱ; 

 ɛ) ɭɞɟɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰ ɩɨ ɢɫɯɨɞɧɨɣ ɪɭɞɟ – 

ɨɬɧɨɲɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɪɭɞɵ ɤ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ: 
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 , ɝɞɟ  
 V – ɨɛɴɟɦ ɦɟɥɶɧɢɰ, ɦ3

; 

 ɜ) ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰɵ ɩɨ ɜɧɨɜɶ ɨɛɪɚɡɨɜɚɧɧɨɦɭ 
ɪɚɫɱɟɬɧɨɦɭ ɤɥɚɫɫɭ – ɤɨɥɢɱɟɫɬɜɨ ɜɧɨɜɶ ɨɛɪɚɡɨɜɚɧɧɨɝɨ ɤɥɚɫɫɚ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ: 

 , ɝɞɟ 

  – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɤɥɚɫɫɚ – 44 ɦɤɦ ɜ ɤɨɧɟɱɧɨɦ ɩɪɨɞɭɤɬɟ; 
  – ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɤɥɚɫɫɚ – 44 ɦɤɦ ɜ ɢɫɯɨɞɧɨɦ ɩɪɨɞɭɤɬɟ. 
 Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰ: 
 , ɝɞɟ 

qɷ – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɬɚɥɨɧɧɨɣ ɦɟɥɶɧɢɰɵ, ɬ/ɦ3
; 

kɢ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɥɶɱɚɟɦɨɫɬɶ ɪɭɞ; 
kɤ. – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɢɹ ɜ ɤɪɭɩɧɨɫɬɢ ɢɫɯɨɞɧɨɝɨ 

ɩɪɨɞɭɤɬɚ ɧɚ ɞɟɣɫɬɜɭɸɳɟɣ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɮɚɛɪɢɤɚɯ; 
kɞ. – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɢɟ ɜ ɞɢɚɦɟɬɪɟ ɦɟɥɶɧɢɰ: 

, ɝɞɟ 

Dɦ. ɢ Dɷɬɚɥ. – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɦɢɧɚɥɶɧɵɟ ɞɢɚɦɟɬɪɵ ɛɚɪɚɛɚɧɨɜ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤ ɭɫɬɚɧɨɜɤɟ ɢ ɪɚɛɨɬɚɸɳɟɣ (ɷɬɚɥɨɧɧɨɣ) ɦɟɥɶɧɢɰ. 

kɬ. – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɡɥɢɱɢɹ ɜ ɬɢɩɟ ɦɟɥɶɧɢɰ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,1-1,15 ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɥɶɧɢɰɵ ɫ ɰɟɧɬɪɚɥɶɧɨɣ 
ɪɚɡɝɪɭɡɤɨɣ ɤ ɦɟɥɶɧɢɰɟ ɫ ɪɚɡɝɪɭɡɤɨɣ ɱɟɪɟɡ ɪɟɲɟɬɤɭ ɢ 0,9-0,85 – ɩɪɢ ɨɛɪɚɬɧɨɦ 
ɩɟɪɟɯɨɞɟ. 

  Ɉɛɳɢɣ ɨɛɴɟɦ ɛɚɪɚɛɚɧɨɜ ɦɟɥɶɧɢɰ: 
, ɝɞɟ 

L – ɞɥɢɧɚ ɛɚɪɚɛɚɧɚ, ɦ; 
D – ɞɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ, ɦ. 
 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɟɥɶɧɢɰ ɩɨ ɜɧɨɜɶ ɨɛɪɚɡɨɜɚɧɧɨɦɭ ɪɚɫɱɟɬɧɨɦɭ 
ɤɥɚɫɫɭ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

Q= gV100/( ȕ ɤ - ȕ ɢ ) 

ɝɞɟ V- ɨɛɴɟɦ ɦɟɥɶɧɢɰɵ, ȕ ɤ ɢ ȕ ɢ - ɜ ɞɨɥɹɯ ɟɞɢɧɢɰɵ. 
 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɵɯ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ 

 Ⱦɥɹ ɪɭɞ ɫɪɟɞɧɢɯ ɩɨ ɫɨɞɟɪɠɚɧɢɸ ɩɟɪɜɢɱɧɵɯ ɲɥɚɦɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ ɫ ɧɟɩɨɝɪɭɠɟɧɧɨɣ ɫɩɢɪɚɥɶɸ ɩɨ ɫɥɢɜɭ: 

 , ɬ/ɦ3
 

, ɬ/ɱ, ɝɞɟ 

m – ɱɢɫɥɨ ɫɩɢɪɚɥɟɣ ɤɥɚɫɫɢɮɢɤɚɬɨɪɨɜ; 
 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɤɪɭɩɧɨɫɬɶ ɫɥɢɜɚ (ɩɪɢɧɢɦɚɟɦ 

); 
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 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɩɥɨɬɧɨɫɬɶ: 
; 

kc – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɡɚɞɚɧɧɭɸ ɩɥɨɬɧɨɫɬɶ ɫɥɢɜɚ 
(ɩɪɢɧɢɦɚɟɦ kc = 1,31); 

 – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɭɝɨɥ ɧɚɤɥɨɧɚ  ɞɧɢɳɚ 
ɤɥɚɫɫɢɮɢɤɚɬɨɪɚ (ɩɪɢɧɢɦɚɟɦ ).  

     

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɡɧɚɱɟɧɢɟ D1,765
: 

ɉɪɢɧɢɦɚɟɦ m=1 

 
ɉɪɨɜɟɪɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɩɟɫɤɚɦ: 

, ɝɞɟ 

n – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɫɩɢɪɚɥɢ, ɨɛ/ɦɢɧ (ɩɪɢɧɢɦɚɟɦ n = 1,5); 

D – ɞɢɚɦɟɬɪ ɫɩɢɪɚɥɟɣ, ɦ. 
 

7.4.3 Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɝɢɞɪɨɰɢɤɥɨɧɨɜ 

         ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɝɢɞɪɨɰɢɤɥɨɧɨɜ ɩɨ ɢɫɯɨɞɧɨɣ ɩɭɥɶɩɟ: 
, ɦ3/ɱ, ɝɞɟ 

 – ɩɨɩɪɚɜɤɚ ɧɚ ɭɝɨɥ ɤɨɧɭɫɧɨɫɬɢ ɝɢɞɪɨɰɢɤɥɨɧɚ (ɩɪɢɧɢɦɚɟɦ ); 

kɞ. – ɩɨɩɪɚɜɤɚ ɧɚ ɞɢɚɦɟɬɪ ɝɢɞɪɨɰɢɤɥɨɧɚ; 
dɩ. – ɞɢɚɦɟɬɪ ɩɢɬɚɸɳɟɝɨ ɨɬɜɟɪɫɬɢɹ, ɫɦ; 
d – ɞɢɚɦɟɬɪ ɲɥɚɦɨɜɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɫɦ; 

 – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɩɭɥɶɩɵ ɧɚ ɜɯɨɞɟ ɜ ɝɢɞɪɨɰɢɤɥɨɧ (ɩɪɢɧɢɦɚɟɦ 
). 

 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ  ɦɚɝɧɢɬɧɵɯ ɫɟɩɚɪɚɬɨɪɨɜ   
         ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɟɩɚɪɚɬɨɪɨɜ ɩɨ ɫɭɯɨɦɭ ɢɫɯɨɞɧɨɦɭ 

ɩɢɬɚɧɢɸ: 
 , ɬ/ɱ, ɝɞɟ 

 q – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɬ/ɦ; 
 L – ɞɥɢɧɚ ɛɚɪɚɛɚɧɚ, ɦ. 
 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɦɚɝɧɢɬɧɵɯ ɞɟɲɥɚɦɚɬɨɪɨɜ 

  ɇɟɨɛɯɨɞɢɦɚɹ ɩɥɨɳɚɞɶ ɫɝɭɳɟɧɢɹ: 
, ɝɞɟ 

Qn – ɤɨɥɢɱɟɫɬɜɨ ɪɭɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɞɟɲɥɚɦɚɰɢɸ, ɬ/ɱ; 
qI – ɭɞɟɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɝɧɢɬɧɨɝɨ ɞɟɲɥɚɦɚɬɨɪɚ I ɫɬɚɞɢɢ 

(ɩɪɢɧɢɦɚɟɦ q = β,γ), ɬ/ɦ2*ɱ. 
 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɨɜ 

  ɇɟɨɛɯɨɞɢɦɚɹ ɮɢɥɶɬɪɭɸɳɭɸ ɩɨɜɟɪɯɧɨɫɬɶ: 
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 , ɦ2, ɝɞɟ 

Qn – ɤɨɥɢɱɟɫɬɜɨ ɪɭɞɵ, ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, ɬ/ɱ; 
q – ɭɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɜɚɤɭɭɦ-ɮɢɥɶɬɪɚ (ɩɪɢɧɢɦɚɟɦ q = 0,γ5), ɬ/ɦ2*ɱ 

 

Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɜɵɛɨɪɭ ɢ ɪɚɫɱɟɬɭ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

 Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ 

 , ɦ, ɝɞɟ 

B – ɲɢɪɢɧɚ ɥɟɧɬɵ ɤɨɧɜɟɣɟɪɚ, ɦ; 
Q1 – ɪɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢɫɯɨɞɧɨɝɨ ɩɪɨɞɭɤɬɚ, ɬ/ɱ; 
Kn – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɮɨɪɦɵ ɫɟɱɟɧɢɹ ɝɪɭɡɚ ɧɚ ɩɨɥɨɬɧɟ 

ɤɨɧɜɟɣɟɪɚ; 
Ɏɨɪɦɭ ɥɟɧɬɵ ɩɪɢɧɢɦɚɟɦ ɠɟɥɨɛɱɚɬɨɣ ɩɨ ɪɚɛɨɱɟɣ ɜɟɬɜɢ, ɚ ɭɝɨɥ 

ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɩɪɢɧɢɦɚɟɦ  = 18
o, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ Kn = 

550. 

Ky – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɝɨɥ ɧɚɤɥɨɧɚ ɤɨɧɜɟɣɟɪɚ (ɩɪɢɧɢɦɚɟɦ 
Ky = 0,83); 

 – ɩɥɨɬɧɨɫɬɶ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ (ɩɪɢɧɢɦɚɟɦ ), ɬ/ɦ3
; 

v – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɟɧɬɵ ɤɨɧɜɟɣɟɪɚ (ɩɪɢɧɢɦɚɟɦ v = 1,β5), ɦ/ɫ. 
 

 7.5.2 Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɛɭɧɤɟɪɚ 

        Ɉɛɴɟɦ ɛɭɧɤɟɪɚ: 
, ɝɞɟ 

Vɛ. – ɨɛɴɟɦ ɛɭɧɤɟɪɚ, ɦ3
; 

Qɹ – ɜɦɟɫɬɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɛɭɧɤɟɪɚ, ɬ/ɱ; 
  – ɧɚɫɵɩɧɨɣ ɜɟɫ ɦɚɬɟɪɢɚɥɚ (ɩɪɢɧɢɦɚɟɦ ), ɬ/ɦ3

; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɛɭɧɤɟɪɚ (ɩɪɢɧɢɦɚɟɦ ). 

 Ɉɛɴɟɦ ɤɨɧɭɫɚ: 
, ɦ3, ɝɞɟ 

h – ɜɵɫɨɬɚ ɤɨɧɭɫɚ, ɦ. 
  

   ȼɵɫɨɬɚ ɛɭɧɤɟɪɚ: 
, ɦ, ɝɞɟ 

S – ɩɥɨɳɚɞɶ (ɩɪɢɧɢɦɚɟɦ S = γ6), ɦ2
. 

 

Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɩɥɚɫɬɢɧɱɚɬɵɯ ɩɢɬɚɬɟɥɟɣ 

ȼɵɛɨɪ ɬɢɩɚ ɩɢɬɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɭɩɧɨɫɬɶɸ ɨɛɨɝɚɳɚɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, ɡɚɞɚɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɢ ɧɚɞɟɠɧɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɥɚɫɬɢɧɱɚɬɵɯ ɩɢɬɚɬɟɥɟɣ: 
, ɬ/ɱ, ɝɞɟ 

Q – ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɢɬɚɬɟɥɟɣ, ɬ/ɱ; 
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B – ɲɢɪɢɧɚ ɥɟɧɬɵ (ɩɪɢɧɢɦɚɟɦ B = 1), ɦ; 
h – ɜɵɫɨɬɚ ɛɨɪɬɚ (ɫɥɨɹ ɦɚɬɟɪɢɚɥɚ) (ɩɪɢɧɢɦɚɟɦ h = 0,γ5), ɦ; 
v – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɥɟɧɬɵ (ɩɪɢɧɢɦɚɟɦ v = 0,04), ɦ/ɫ; 

 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɥɨɬɤɚ (ɩɪɢɧɢɦɚɟɦ ); 

 - ɧɚɫɵɩɧɚɹ ɩɥɨɬɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɩɪɢɧɢɦɚɟɦ ), ɬ/ɦ3
. 

   

 Вɵɛɨɪ ɢ ɪɚɫɱɟɬ ɧɚɫɨɫɨɜ 

        Ɇɨɳɧɨɫɬɶ ɧɚɫɨɫɨɜ: 
, ɤȼɬ, ɝɞɟ 

Qn – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɬ/ɱ; 
Hɩ. – ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɩɨɞɚɱɢ ɝɢɞɪɨɫɦɟɫɢ (ɩɪɢɧɢɦɚɟɦ Hɩ. = β0), ɦ; 

 – ɩɥɨɬɧɨɫɬɶ ɩɭɥɶɩɵ (ɩɪɢɧɢɦɚɟɦ ), ɬ/ɦ3
; 

η – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɩɪɢɧɢɦɚɟɦ η = 0,9). 
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6 Ƚɨɪɧɵɟ ɦɚɲɢɧɵ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ Дɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫЖ : 
ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɫɩɟɰɢɚɥɶɧɨɫɬɢ 1γ0405.65 «Ɉɛɨɝɚɳɟɧɢɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ» / ɘɝɨ-

Ɂɚɩɚɞɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ, Ʉɚɮɟɞɪɚ ɝɨɪɧɨɝɨ ɞɟɥɚ ɢ ɨɛɨɝɚɳɟɧɢɹ 
ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ. - ɘɁȽɍ, β01β. - 18 ɫ.(ɗɍ) 

7 Ɋɚɡɭɦɨɜ Ʉ. Ⱥ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɨɝɚɬɢɬɟɥɶɧɵɯ ɮɚɛɪɢɤ ДɌɟɤɫɬЖ : 
ɭɱɟɛɧɢɤ ɞɥɹ ɜɭɡɨɜ / Ʉ. Ⱥ. Ɋɚɡɭɦɨɜ, ȼ. Ⱥ. ɉɟɪɨɜ. - ɇɟɞɪɚ, 198β. - 518 ɫ. 

 

 

 

 

 


