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ɂɡɥɨɠɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɢ ɨɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨ-
ɞɚ. ɉɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɦɚɲɢɧɚɯ, ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɟ, ɮɢɥɶɬɪɚɯ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ, ɚ ɬɚɤɠɟ 
ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

ɉɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɬɭɞɟɧɬɨɜ ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜɭɡɨɜ, ɛɚɤɚɥɚɜ-
ɪɨɜ ɢ ɦɚɝɢɫɬɪɨɜ ɩɨ ɧɚɩɪɚɜɥɟɧɢɹɦ ɩɨɞɝɨɬɨɜɤɢ «ɇɚɡɟɦɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɨɦɩɥɟɤɫɵ», «Эɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ», ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɫɩɟɰɢɚɥɶɧɨɫɬɢ «ɇɚɡɟɦɧɵɟ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ» ɢ ɞɪɭɝɢɯ. Ȼɭɞɟɬ ɬɚɤɠɟ ɩɨɥɟɡɧɨ ɚɫɩɢɪɚɧɬɚɦ ɢ ɢɧɠɟ-
ɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɪɚɛɨɬɧɢɤɚɦ, ɡɚɧɢɦɚɸɳɢɦɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɨɛɴɟɦɧɨɝɨ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ. 

ɍȾɄ 626.226 
ȻȻɄ 39.91 – 948.5 

 
ɍɱɟɛɧɨɟ ɢɡɞɚɧɢɟ 

 
ɇɢɤɨɥɚɣ ɋɟɦɟɧɨɜɢɱ Ƚɚɥɞɢɧ  

 
ȽɂȾɊȺȼɅɂɑȿɋɄɂȿ ɆȺɒɂɇɕ, ɈȻɔȿɆɇɕɃ ȽɂȾɊɈɉɊɂȼɈȾ 

 
ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

 
Ɋɟɞɚɤɬɨɪ  ɂ. Ƚ. Ʉɭɡɧɟɰɨɜɚ 

Ɋɚɡɪɚɛɨɬɤɚ ɢ ɜɟɪɫɬɤɚ ɨɪɢɝɢɧɚɥ-ɦɚɤɟɬɚ – ȿ. ȼ. ɋɚɞɢɧɚ 
 

ɉɨɞɩɢɫɚɧɨ ɤ ɩɟɱɚɬɢ 01.08.14 
Ɏɨɪɦɚɬ 60ɯ90 1/16. Ȼɭɦɚɝɚ ɩɢɫɱɚɹ. Ƚɚɪɧɢɬɭɪɚ Ɍɚɣɦɫ 
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ǰǰǳǲǳǻǶǳ 
 
Ȇɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɦɚɲɢɧɨ-

ɫɬɪɨɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɫɬɪɨɢɬɟɥɶɧɚɹ, ɞɨɪɨɠɧɚɹ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɚɹ ɢ 
ɬɪɚɧɫɩɨɪɬɧɚɹ ɬɟɯɧɢɤɚ, ɫɬɚɧɤɨɫɬɪɨɟɧɢɟ ɢ ɞɪ., ɩɪɨɢɫɯɨɞɢɬ ɛɥɚɝɨɞɚɪɹ ɟɝɨ 
ɫɭɳɟɫɬɜɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɪɢɜɨɞɨɜ ɢ ɩɪɟɠɞɟ 
ɜɫɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɢɯ ɭɫɢɥɢɣ ɢ ɦɨɳɧɨɫɬɟɣ ɩɪɢ ɨɝɪɚɧɢ-
ɱɟɧɧɵɯ ɪɚɡɦɟɪɚɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. Ƚɢɞɪɨɩɪɢɜɨɞɵ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ 
ɷɧɟɪɝɨɟɦɤɨɫɬɶɸ, ɤɨɦɩɚɤɬɧɨɫɬɶɸ, ɧɟɛɨɥɶɲɨɣ ɢɧɟɪɰɢɨɧɧɨɫɬɶɸ, ɭɞɨɛɫɬ-
ɜɨɦ ɢ ɥɟɝɤɨɫɬɶɸ ɭɩɪɚɜɥɟɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɰɢɨɧɚɥɶɧɨɣ 
ɤɨɦɩɨɧɨɜɤɢ, ɛɨɥɶɲɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ ɢ ɞɪ. Д1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 15, 16, 22, 23, 24, 25, 26, 27, 28, 29, 31, 32]. 

Ƚɢɞɪɨɩɪɢɜɨɞ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɣɬɢ ɤ ɫɨɡɞɚɧɢɸ ɧɨɜɵɯ ɦɚɲɢɧ ɫ ɜɵɫɨɤɢɦ 
ɭɪɨɜɧɟɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ, ɪɨɛɨɬɨɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɣ ɢ 
ɞɪɭɝɨɣ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɢɤɢ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ  ɢ ɧɚ-
ɡɧɚɱɟɧɢɸ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɜɨɡɦɨɠɧɨ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɬɢɩɨɜɵɯ, 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɡɥɨɜ ɢ ɷɥɟɦɟɧɬɨɜ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬ-
ɫɹ ɧɚɫɨɫɵ, ɝɢɞɪɨɞɜɢɝɚɬɟɥɢ ɪɚɡɥɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɬ.ɩ. ɂɯ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɫɪɨɤɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚ ɢ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ, ɭɩɪɨɳɚɟɬɫɹ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ. 

ɉɨɞɝɨɬɨɜɤɚ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɨɛɥɚɞɚɸɳɢɯ 
ɝɥɭɛɨɤɢɦɢ ɡɧɚɧɢɹɦɢ ɩɨ ɝɢɞɪɨɩɪɢɜɨɞɭ ɢ ɢɫɩɨɥɶɡɭɸɳɢɯ ɢɯ ɜ ɫɜɨɟɣ ɢɧɠɟ-
ɧɟɪɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢɦɟɟɬ ɩɟɪɜɨɫɬɟɩɟɧɧɨɟ ɡɧɚɱɟɧɢɟ. 

ȼ ɞɚɧɧɨɦ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɧɵ ɢ ɢɡɥɨɠɟɧɵ ɧɚ ɨɫɧɨ-
ɜɚɧɢɢ ɧɚɤɨɩɥɟɧɧɨɝɨ ɨɩɵɬɚ ɩɟɞɚɝɨɝɢɱɟɫɤɨɣ ɢ ɧɚɭɱɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟ-
ɨɛɯɨɞɢɦɵɟ ɨɫɧɨɜɧɵɟ ɫɜɟɞɟɧɢɹ ɨ ɝɢɞɪɨɩɪɢɜɨɞɟ, ɟɝɨ ɷɥɟɦɟɧɬɚɯ, ɩɪɢɜɟɞɟɧɚ 
ɨɛɨɛɳɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɤɨɬɨɪɚɹ ɧɟ ɧɚɯɨ-
ɞɢɬ ɞɨɫɬɚɬɨɱɧɨɝɨ ɨɬɪɚɠɟɧɢɹ ɜ ɫɭɳɟɫɬɜɭɸɳɟɣ ɭɱɟɛɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɩɨ 
ɝɢɞɪɨɩɪɢɜɨɞɭ. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɥɨɝɢɱɧɨ ɭɜɹɡɚɧɚ ɫ ɨɫɧɨɜ-
ɧɵɦɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɹɦɢ ɝɢɞɪɚɜɥɢɤɢ. 

ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɵɟ ɪɚɡɞɟɥɵ ɞɢɫɰɢɩɥɢɧ «Ƚɢɞɪɚɜɥɢ-
ɤɚ ɢ ɝɢɞɪɨɩɧɟɜɦɨɩɪɢɜɨɞ», «Ɉɫɧɨɜɵ ɝɢɞɪɚɜɥɢɤɢ ɢ ɝɢɞɪɨɩɪɢɜɨɞɚ», «Ƚɢɞ-
ɪɚɜɥɢɱɟɫɤɢɟ ɢ ɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ», ɭɬɜɟɪɠɞɟɧɧɵɯ ɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɶɧɨɫɬɟɣ ɜɭɡɨɜ. 
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1. ǼǯȈǳǺǻȉǷ ǱǶǲǾǮǰǹǶЧǳǿǸǶǷ ǽǾǶǰǼǲ 

 

1г1г ǼȟțȜȐțȩȓ ȝȜțяȠȖя 

Ȗ ȝȞȖțȤȖȝ ȒȓȗȟȠȐȖя 

 

ǽɪɢɜɨɞɨɦ ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ ɦɟɯɚ-
ɧɢɡɦɨɜ ɢ ɦɚɲɢɧ. ȼ ɬɟɯɧɢɤɟ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɪɢɜɨɞɨɜ: ɦɟ-
ɯɚɧɢɱɟɫɤɢɣ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ, ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɢ ɞɪ. 

ɉɪɢɜɨɞ, ɜ ɤɨɬɨɪɨɦ ɧɨɫɢɬɟɥɟɦ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɠɢɞɤɨɫɬɶ, ɧɚɡɵɜɚɟɬɫɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ (ɫɨɤɪɚɳɟɧɧɨ ɝɢɞɪɨɩɪɢɜɨɞ). Ɋɚɡɥɢɱɚɸɬ ɞɜɚ ɬɢɩɚ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɯ ɩɪɢɜɨɞɨɜ: ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ ɢ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɩɪɢ-
ɜɨɞ. 

Ɉɛɴɟɦɧɵɦ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɧɚɡɵɜɚɸɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ, ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɢ 
ɦɚɲɢɧ ɫ ɩɨɦɨɳɶɸ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. Ɉɛɴɟɦɧɵɦ ɝɢɞɪɨ-
ɩɪɢɜɨɞ ɧɚɡɵɜɚɟɬɫɹ ɩɨɬɨɦɭ, ɱɬɨ ɩɟɪɟɞɚɱɚ ɞɜɢɠɟɧɢɹ ɨɬ ɢɫɬɨɱɧɢɤɚ ɷɧɟɪɝɢɢ 
(ɧɚɫɨɫɚ) ɤ ɢɫɩɨɥɧɢɬɟɥɶɧɨɦɭ ɦɟɯɚɧɢɡɦɭ (ɝɢɞɪɨɞɜɢɝɚɬɟɥɸ) ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɡɚ ɫɱɟɬ ɩɟɪɟɦɟɳɚɸɳɢɯɫɹ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ ɨɛɴɟɦɨɜ ɠɢɞɤɨɫɬɢ, ɬ.ɟ. ɪɚɛɨɱɚɹ 
ɠɢɞɤɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɢɧɟɦɚɬɢɱɟɫɤɢɟ ɫɜɹɡɢ (ɩɟɪɟɦɟɳɟɧɢɟ, ɫɤɨɪɨɫɬɶ) ɜ 
ɫɢɫɬɟɦɟ ɩɭɬɟɦ ɜɵɬɟɫɧɟɧɢɹ ɡɚɦɤɧɭɬɵɯ ɨɛɴɟɦɨɜ ɠɢɞɤɨɫɬɢ.  

ȼ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɦ ɩɪɢɜɨɞɟ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɛɴɟɦɧɨɝɨ, ɠɢɞɤɨɫɬɶ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɢɥɨɜɵɟ ɫɜɹɡɢ. 

ȼ ɫɨɫɬɚɜ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɪɢɫ.1.1) ɜɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɭɫɬ-
ɪɨɣɫɬɜɚ: 

 ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɧɚɫɨɫɨɜ; 
 ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ (ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɝɢɞɪɨɦɨɬɨ-

ɪɨɜ, ɩɨɜɨɪɨɬɧɵɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ); 
 ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɚ (ɤɥɚɩɚɧɵ, ɞɪɨɫɫɟɥɢ, ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɢ ɞɪ.); 
 ɤɨɧɞɢɰɢɨɧɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɮɢɥɶɬɪɵ, ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɢ ɞɪ.); 
 ɝɢɞɪɨɟɦɤɨɫɬɢ (ɝɢɞɪɨɛɚɤɢ, ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ); 
 ɝɢɞpɨɥɢɧɢɢ.  

ɇɚɫɨɫɵ ɩɪɟɨɛɪɚɡɭɸɬ ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɩɪɢɜɨɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ 
(ɬɟɩɥɨɜɵɯ, ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ) ɜ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ. 
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Ɋɢɫ. 1.1. Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɯɟɦɚ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

Ɉɛɴɟɦɧɵɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɢ (ɝɢɞɪɨɰɢɥɢɧɞɪɵ, ɝɢɞɪɨɦɨɬɨɪɵ ɢ ɩɨɜɨɪɨɬ-
ɧɵɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɢ) ɩɪɟɨɛɪɚɡɭɸɬ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ 
ɦɟɯɚɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ (ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ) 
ɩɪɢɜɨɞɚ. 

Ƚɢɞɪɨɚɩɩɚɪɚɬɵ (ɤɥɚɩɚɧɵ, ɞɪɨɫɫɟɥɢ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ) ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɉɨɞ ɷɬɢɦ ɩɨɧɢɦɚɟɬɫɹ ɢɡɦɟ-
ɧɟɧɢɟ ɢɥɢ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɞɚɜɥɟɧɢɹ ɢɥɢ ɪɚɫɯɨɞɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɥɢɛɨ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɩɭɫɤ ɢ ɨɫɬɚɧɨɜɤɚ ɩɨɬɨɤɚ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬɤɪɵɬɢɟ ɢɥɢ ɩɟɪɟɤɪɵɬɢɟ ɨɬɞɟɥɶɧɵɯ ɝɢɞɪɨɥɢ-
ɧɢɣ. ɉɪɢ ɩɨɦɨɳɢ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɭɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨ-
ɩɪɢɜɨɞɨɦ ɢ ɟɝɨ ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɨɤ. 

Кɨɧɞɢɰɢɨɧɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɞɟɪɠɚɧɢɟ ɟɟ ɧɟ-
ɨɛɯɨɞɢɦɵɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɫɨɫɬɨɹɧɢɹ. К ɧɢɦ ɨɬɧɨɫɹɬɫɹ 
ɮɢɥɶɬɪɵ, ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ (ɨɯɥɚɞɢɬɟɥɢ ɢ ɧɚɝɪɟɜɚɬɟɥɢ), ɜɥɚɝɨɨɬɞɟɥɢɬɟɥɢ 
ɢ ɞɪ. 

Ƚɢɞɪɨɟɦɤɨɫɬɢ (ɝɢɞɪɨɛɚɤɢ, ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ) ɫɥɭɠɚɬ ɞɥɹ ɯɪɚɧɟɧɢɹ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨ-
ɞɚ. 

Ƚɢɞɪɨɥɢɧɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɟ-
ɪɟɞɚɱɢ ɞɚɜɥɟɧɢɹ ɨɬ ɨɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɤ ɞɪɭɝɨɦɭ ɢɥɢ ɜɧɭɬ-
ɪɢ ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɨɞɧɨɣ ɩɨɥɨɫɬɢ (ɤɚɦɟɪɵ) ɤ ɞɪɭɝɨɣ. Ɋɚɡɥɢɱɚɸɬ ɝɢɞɪɨɥɢ-
ɧɢɢ ɜɫɚɫɵɜɚɸɳɢɟ, ɧɚɩɨɪɧɵɟ, ɫɥɢɜɧɵɟ, ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ, ɞɪɟɧɚɠɧɵɟ, 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɤɚɧɚɥɵ. Кɨɧɫɬɪɭɤɬɢɜɧɨ ɝɢɞɪɨɥɢɧɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ 
ɬɪɭɛɵ, ɪɭɤɚɜɚ, ɤɚɧɚɥɵ ɢ ɫɨɟɞɢɧɟɧɢɹ. 

ȼɫɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɭɩɥɨɬɧɟɧɢɹ-
ɦɢ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɨɟɞɢɧɟɧɢɣ. 
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ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɫɧɨɜɚɧ: 

 ɧɚ ɩɪɚɤɬɢɱɟɫɤɨɣ ɧɟɫɠɢɦɚɟɦɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɜɵɫɨɤɨɦ ɦɨɞɭ-
ɥɟ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
1 350…1 750 Ɇɉɚ ɞɥɹ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɝɢɞɪɨɩɪɢɜɨ-
ɞɚɯ);  

 ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɡɚɤɨɧɚ ɉɚɫɤɚɥɹ («ȼɧɟɲɧɟɟ ɞɚɜɥɟɧɢɟ, ɩɪɨɢɡɜɨɞɢ-
ɦɨɟ ɧɚ ɠɢɞɤɨɫɬɶ, ɡɚɤɥɸɱɟɧɧɭɸ ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɭɞɟ, ɩɟɪɟɞɚɟɬɫɹ ɠɢɞɤɨɫɬɶɸ 
ɜɨ ɜɫɟ ɬɨɱɤɢ ɛɟɡ ɢɡɦɟɧɟɧɢɹ»); 

 ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɭɪɚɜɧɟɧɢɹ Ȼɟɪɧɭɥɥɢ, ɭɱɢɬɵɜɚɸɳɟɝɨ ɬɟɱɟɧɢɟ ɪɟɚɥɶ-
ɧɨɣ ɠɢɞɤɨɫɬɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ.  

ɉɪɢɱɟɦ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɩɪɚɤɬɢɱɟɫɤɢɯ ɢɧɠɟɧɟɪɧɵɯ ɪɚɫɱɟɬɨɜ ɜ ɭɪɚɜ-
ɧɟɧɢɢ Ȼɟɪɧɭɥɥɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɝɚɬɶ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɢ ɫɤɨɪɨɫɬɧɵɦ ɧɚ-
ɩɨɪɚɦɢ ɜɜɢɞɭ ɢɯ ɦɚɥɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɩɪɨɫɬɟɣɲɟɝɨ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɪɢɫ. 1.2). 
 

 

 
Ɋɢɫ. 1.2. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɝɨ 

ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

ɇɚ ɩɨɪɲɟɧɶ ɰɢɥɢɧɞɪɚ 1 (ɜɯɨɞɧɨɟ ɡɜɟɧɨ) ɞɟɣɫɬɜɭɟɬ ɫɢɥɚ F1, ɧɚ ɩɨɪ-
ɲɟɧɶ ɰɢɥɢɧɞɪɚ 2 (ɜɵɯɨɞɧɨɟ ɡɜɟɧɨ) – ɜɧɟɲɧɹɹ ɧɚɝɪɭɡɤɚ F2. ɉɪɢ ɩɟɪɟɦɟ-
ɳɟɧɢɢ ɩɨɪɲɧɹ ɜ ɰɢɥɢɧɞɪɟ 1 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɧɟɝɨ ɜɵɬɟɫɧɹɟɬɫɹ ɜ ɰɢ-
ɥɢɧɞɪ 2, ɩɪɢɜɨɞɹ ɟɝɨ ɩɨɪɲɟɧɶ ɜ ɞɜɢɠɟɧɢɟ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɦ ɉɚɫɤɚɥɹ (ɜ ɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ) ɞɚɜɥɟ-
ɧɢɟ p1 = F1 / S1  ɜ ɰɢɥɢɧɞɪɟ 1 ɢ ɞɚɜɥɟɧɢɟ p2 ɜ ɰɢɥɢɧɞɪɟ 2 ɛɭɞɭɬ ɨɞɢɧɚ-
ɤɨɜɵɦɢ.  

Ɍɚɤ ɤɚɤ ɠɢɞɤɨɫɬɶ ɫɱɢɬɚɟɬɫɹ ɧɟɫɠɢɦɚɟɦɨɣ, ɬɨ ɜɵɬɟɫɧɹɟɦɵɟ ɨɛɴɟɦɵ 
ɠɢɞɤɨɫɬɢ ɜ ɰɢɥɢɧɞɪɚɯ 1 (x1·S1) ɢ 2 (x2·S2) ɬɚɤɠɟ ɛɭɞɭɬ ɨɞɢɧɚɤɨɜɵɦɢ. 
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ɋɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɭɫɢɥɢɹɦɢ, ɩɟɪɟɦɟɳɟɧɢɹɦɢ ɢ ɫɤɨɪɨɫɬɹɦɢ ɜɯɨɞ-
ɧɨɝɨ ɢ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɶɟɜ ɫɢɫɬɟɦɵ (ɩɪɢ ɩɪɟɧɟɛɪɟɠɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɢ ɬɪɟɧɢɟɦ ɩɨɪɲɧɟɣ) ɫɥɟɞɭɸɳɢɟ: 
 

;
S

S
FF

1

2

12                                                   (1.1) 

                             
2

1

12
S

S
xx  ;      

             ,
S

S
VV

2

1

12  

 

ɝɞɟ ɯ1, ɯ2  – ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɟɣ 1 ɢ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ;   S1, S2 – ɪɚɛɨɱɢɟ 
ɩɥɨɳɚɞɢ ɩɨɪɲɧɟɣ ɰɢɥɢɧɞɪɨɜ 1 ɢ 2,  ,4/dS 2

)2(1)2(1
  ɡɞɟɫɶ 

)2(1d  – ɞɢɚ-
ɦɟɬɪɵ ɩɨɪɲɧɟɣ 1 ɢ 2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; V1, V2 – ɫɤɨɪɨɫɬɢ ɩɨɪɲɧɟɣ, 

,txV )2(1)2(1
  ɡɞɟɫɶ  t – ɜɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɩɨɪɲɧɢ 1 ɢ 2 ɩɟɪɟɦɟɫɬɹɬɫɹ ɧɚ 

ɪɚɫɫɬɨɹɧɢɹ ɯ1 ɢ ɯ2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

,Qp
t

xSp

t

xF
N 1

11111
1                                (1.2) 

ɝɞɟ N1 – ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞpɨɩpɢɜɨɞɚ, ȼɬ; p1 – ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ, 
,SFp 111  ɉɚ; Q – ɤɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ (ɨɛɴɟɦ), ɩɟɪɟɬɟɤɚɟɦɵɣ ɜ ɟɞɢɧɢ-

ɰɭ ɜpɟɦɟɧɢ ɢɡ ɰɢɥɢɧɞpɚ 1 ɜ ɰɢɥɢɧɞp 2 (ɨɛɴɟɦɧɵɣ pɚɫɯɨɞ), ɦ3/ɫ. 
Иɡ ɮɨɪɦɭɥɵ (1.2) ɜɢɞɧɨ, ɱɬɨ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ: ɞɚɜɥɟɧɢɟɦ ɢ ɪɚɫɯɨɞɨɦ. 
 

 

1г2г ǸșȎȟȟȖȢȖȘȎȤȖя 

ȜȏȨȓȚțȜȑȜ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 

ǽɨ ɜɢɞɭ ɢɫɬɨɱɧɢɤɚ ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɵ ɪɚɡɞɟ-
ɥɹɸɬ ɧɚ ɧɚɫɨɫɧɵɟ (pɢɫ. 1.3, ɚ), ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ (pɢɫ. 1.3, ɛ), ɦɚɝɢɫɬɪɚɥɶ-
ɧɵɟ (pɢɫ. 1.3, ɜ), ɛɟɡɧɚɫɨɫɧɵɟ. 

ȼ ɧɚɫɨɫɧɨɦ ɝɢɞɪɨɩɪɢɜɨɞɟ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ ɜ ɝɢɞɪɨɞɜɢɝɚ-
ɬɟɥɶ (ɝɢɞɪɨɦɨɬɨɪ) Ɇ ɧɚɫɨɫɨɦ ɇ, ɜɯɨɞɹɳɢɦ ɜ ɫɨɫɬɚɜ ɷɬɨɝɨ ɩɪɢɜɨɞɚ. ɇɚ-
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ɫɨɫɧɵɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɩɨɥɭɱɢɥɢ ɧɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ. 
ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɝɢɞɪɨɩɪɢɜɨɞɟ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɩɧɟɜɦɨɚɤɤɭ-

ɦɭɥɹɬɨɪɚ АК ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ Ц. ɉɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪ АК ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɪɹɠɟɧ ɨɬ ɜɧɟɲɧɟɝɨ 
ɢɫɬɨɱɧɢɤɚ, ɧɟ ɜɯɨɞɹɳɟɝɨ ɜ ɫɨɫɬɚɜ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

 

 
 

Ɋɢɫ. 1.3. ɉɪɢɧɰɢɩɢɚɥɶɧɵɟ ɫɯɟɦɵ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ: 

ɚ – ɧɚɫɨɫɧɨɝɨ; ɛ – ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ; ɜ – ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

 

ȼ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɶ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ, ɩɨ ɧɚɩɨɪɧɨɣ 
ɝɢɞɪɨɥɢɧɢɢ 1, ɚ ɨɬɜɨɞɢɬɫɹ ɩɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ 2. ȼ ɝɢɞɪɨɥɢɧɢɸ 1 ɪɚ-
ɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ ɨɬ ɨɬɞɟɥɶɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, ɨɛɫɥɭɠɢɜɚɸ-
ɳɟɣ ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɩɪɢɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɨ ɢ ɦɨɝɭɬ ɩɨɞɤɥɸɱɚɬɶɫɹ ɢɥɢ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɧɟɡɚɜɢɫɢɦɨ ɞɪɭɝ ɨɬ 
ɞɪɭɝɚ. 

Ȼɟɡɧɚɫɨɫɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ ɪɚɛɨɬɚɟɬ ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɨɛɳɚɸɳɢɯɫɹ ɫɨ-
ɫɭɞɨɜ (ɫɦ. ɪɢɫ. 1.2). ȿɝɨ ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɦɭɮɬɚɦɢ ɫɰɟɩɥɟɧɢɹ, 
ɬɨɪɦɨɡɚɦɢ, ɝɢɞɪɨɞɨɦɤɪɚɬɚɦɢ ɢ ɞɪɭɝɢɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɝɢɞ-
ɪɨɩɪɢɜɨɞɵ: ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶɧɨɝɨ, ɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ. ȼ 
ɝɢɞɪɨɩɪɢɜɨɞɟ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɨɛɴɟɦɧɵɦ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ ɹɜ-
ɥɹɟɬɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪ (ɫɦ. ɪɢɫ. 1.3, ɛ), ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
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ɞɜɢɠɟɧɢɹ (ɫɦ. ɪɢɫ. 1.3, ɚ) – ɝɢɞɪɨɦɨɬɨɪ Ɇ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɩɨɜɨɪɨɬɧɨɝɨ 
ɞɜɢɠɟɧɢɹ (ɫɦ. ɪɢɫ. 1.3, ɜ) – ɩɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ.  

Ƚɢɞɪɨɩɪɢɜɨɞ ɛɨɥɶɲɢɧɫɬɜɚ ɦɚɲɢɧ ɱɚɳɟ ɜɫɟɝɨ ɹɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨ-
ɜɚɧɧɵɦ, ɬ.ɟ. ɨɞɧɢ ɜɵɯɨɞɧɵɟ ɡɜɟɧɶɹ ɫɨɜɟɪɲɚɸɬ ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, 
ɚ ɞɪɭɝɢɟ – ɜɪɚɳɚɬɟɥɶɧɨɟ ɢɥɢ ɩɨɜɨɪɨɬɧɨɟ. 

ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɛɴɟɦɧɵɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɩɨɞɪɚɡɞɟ-
ɥɹɸɬ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɟ. 

Ɋɟɝɭɥɢɪɭɟɦɵɦ ɧɚɡɵɜɚɸɬ ɝɢɞɪɨɩɪɢɜɨɞ, ɜ ɤɨɬɨɪɨɦ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ (ɪɟɝɭɥɢɪɭɟɦɵɣ ɩɚɪɚɦɟɬɪ) ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɦɨɠɟɬ ɢɡɦɟ-
ɧɹɬɶɫɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɚɤɨɧɭ ɢɥɢ ɠɟɥɚɧɢɸ ɨɩɟɪɚɬɨɪɚ. Эɬɢ ɝɢɞɪɨɩɪɢɜɨɞɵ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɪɚɡɞɟɥɹɸɬ: ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɭɫɬɪɨɣɫɬ-
ɜɚ – ɫ ɨɛɴɟɦɧɵɦ ɢɥɢ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ; ɫɩɨɫɨɛɭ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ – ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɢ ɪɭɱɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ; ɡɚɞɚɱɚɦ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ – ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɵɟ, ɩɪɨɝɪɚɦɦɧɵɟ ɢ ɫɥɟɞɹɳɢɟ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞpɨɞɜɢɝɚɬɟɥɹ ɢɡɦɟɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ pɟɝɭɥɢpɭɸɳɢɯ 
ɝɢɞpɨɚɩɩɚpɚɬɨɜ (ɞɪɨɫɫɟɥɟɣ), ɚ ɜ ɝɢɞpɨɩpɢɜɨɞɚɯ ɫ ɨɛɴɟɦɧɵɦ (ɦɚɲɢɧɧɵɦ) 
pɟɝɭɥɢpɨɜɚɧɢɟɦ – ɫ ɩɨɦɨɳɶɸ pɟɝɭɥɢpɭɟɦɵɯ ɝɢɞpɨɦɚɲɢɧ. 

ȼ ɫɬɚɛɢɥɢɡɢɪɨɜɚɧɧɨɦ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ 
ɡɜɟɧɚ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ, ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɝɢɞɪɨɩɪɢɜɨɞɟ – ɢɡɦɟ-
ɧɹɟɬɫɹ ɩɨ ɡɚɪɚɧɟɟ ɡɚɞɚɧɧɨɣ ɩɪɨɝɪɚɦɦɟ, ɚ ɜ ɫɥɟɞɹɳɟɦ ɝɢɞɪɨɩɪɢɜɨɞɟ ɢɡɦɟ-
ɧɹɟɬɫɹ ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɡɚɤɨɧɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ, 
ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɨɝɨ ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɚ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɦɨɠɟɬ ɛɵɬɶ ɫɬɭ-
ɩɟɧɱɚɬɵɦ ɢ ɛɟɫɫɬɭɩɟɧɱɚɬɵɦ. ɋɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɫɬɭɩɟɧɱɚɬɵɦ ɢɡɦɟɧɟɧɢɟɦ ɩɨɞɚɱɢ (ɪɚɫɯɨɞɚ) ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɇɚɩɪɢɦɟɪ, 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɢɥɢ ɨɬɤɥɸɱɟɧɢɟɦ ɧɟɫɤɨɥɶɤɢɯ ɧɚɫɨɫɨɜ 
ɩɨɫɬɨɹɧɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. 

Ȼɟɫɫɬɭɩɟɧɱɚɬɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨ-
ɫɨɦ ɢɥɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ (ɨɛɴɟɦɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ), ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɟɦ, ɚ ɬɚɤɠɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɫɩɨɫɨɛɨɦ. 

ɇɟɪɟɝɭɥɢɪɭɟɦɵɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɢɦɟɸɬ ɩɨɫɬɨɹɧɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. 

ɉɨ ɜɢɞɭ ɰɢɪɤɭɥɹɰɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɪɚɡɥɢɱɚɸɬ ɝɢɞɪɨɩɪɢɜɨɞɵ ɫ 
ɡɚɦɤɧɭɬɨɣ ɢ ɪɚɡɨɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ ɝɢɞɪɨɥɢɧɢɸ 
ɧɚɫɨɫɚ.  
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ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɬɚɤɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɸɬɫɹ:  
 ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ;  
 ɤɨɦɩɚɤɬɧɨɫɬɶ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɝɢɞɪɨɛɚɤɨɜ;  
 ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɪɟɜɟɪɫɢɜɧɵɯ ɧɚɫɨɫɨɜ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚ-

ɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ;  
 ɧɚɥɢɱɢɟ ɫɢɫɬɟɦ ɩɨɞɩɨɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɟ ɭɥɭɱɲɚɸɬ ɭɫ-

ɥɨɜɢɹ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɭɸ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢ-
ɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ;  

 ɯɨɪɨɲɢɟ ɭɫɥɨɜɢɹ ɡɚɳɢɬɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢ-
ɜɨɞɚ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɧɟё ɡɚɝɪɹɡɧɹɸɳɢɯ ɱɚɫɬɢɰ ɢɡ ɜɧɟɲɧɟɣ ɫɪɟɞɵ;  

 ɜɨɡɦɨɠɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɚ ɧɚ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ ɧɚɫɨ-
ɫɚ;  

 ɭɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɡɚ ɫɱёɬ 
ɭɦɟɧɶɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɪɚɫɬɜɨɪёɧɧɨɝɨ ɜɨɡɞɭɯɚ ɢɥɢ ɝɚɡɚ.  

ɍɫɬɚɧɨɜɥɟɧɨ ɬɚɤɠɟ, ɱɬɨ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɡɚɦɤɧɭ-
ɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɨɠɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ, ɤɨɬɨɪɚɹ 
ɜɵɲɟ ɞɨɩɭɫɬɢɦɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɨɬɤɪɵɬɨɣ ɰɢɪɤɭɥɹ-
ɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ɇɟɞɨɫɬɚɬɨɤ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ –  ɫɥɨɠɧɨɫɬɶ ɟё ɨɯɥɚɠɞɟɧɢɹ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɪɚɡɨɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ (ɫɦ. ɪɢɫ. 1.3, ɚ) ɪɚɛɨɱɚɹ 
ɠɢɞɤɨɫɬɶ ɨɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɬɚɤɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ:  
 ɯɨɪɨɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɜ ɝɢɞɪɨɛɚɤɟ;  
 ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɨɬ ɨɞɧɨɝɨ ɧɚɫɨɫɚ.  

К ɧɟɞɨɫɬɚɬɤɚɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɚɡɨɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɫɥɟɞɭɟɬ ɨɬ-
ɧɟɫɬɢ ɧɟɧɚɞёɠɧɭɸ ɡɚɳɢɬɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɧɟё ɡɚɝɪɹɡ-
ɧɹɸɳɢɯ ɱɚɫɬɢɰ ɢɡ ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɨɡɞɭɯɚ 
ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧɚɯ 
ɜɜɢɞɭ ɩɪɨɫɬɨɬɵ ɢ ɯɨɪɨɲɟɝɨ ɨɯɥɚɠɞɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ ɩɨɥɭɱɢɥɢ ɝɢɞɪɨɩɪɢɜɨɞɵ ɫ ɪɚɡɨɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ. 
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1гиг ǰȩȝȜșțȓțȖȓ 

ȑȖȒȞȎȐșȖȥȓȟȘȖȣ ȟȣȓȚ 

 

ǿɯɟɦɨɣ ɧɚɡɵɜɚɸɬ ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɣ ɞɨɤɭɦɟɧɬ, ɧɚ ɤɨɬɨɪɨɦ ɩɨɤɚɡɚɧɵ ɜ 
ɜɢɞɟ ɭɫɥɨɜɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɢɥɢ ɨɛɨɡɧɚɱɟɧɢɣ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɢ 
ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ. 

ɇɚ ɫɯɟɦɚɯ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬɚɜ-
ɧɵɯ ɱɚɫɬɟɣ ɢɡɞɟɥɢɹ ɨɛɵɱɧɨ ɧɟ ɭɱɢɬɵɜɚɸɬ ɢɥɢ ɭɱɢɬɵɜɚɸɬ ɩɪɢɛɥɢɠɟɧɧɨ. 

Ƚɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɧɚ ɫɯɟɦɟ ɫɥɟɞɭɟɬ ɪɚɫɩɨɥɚɝɚɬɶ ɬɚ-
ɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɥɢɧɢɢ ɫɜɹɡɢ ɛɵɥɢ ɧɚɢɦɟɧɶɲɟɣ ɞɥɢɧɵ, ɚ ɬɚɤɠɟ ɱɢɫɥɨ 
ɢɯ ɢɡɥɨɦɨɜ ɢ ɜɡɚɢɦɧɵɯ ɩɟɪɟɫɟɱɟɧɢɣ ɛɵɥɨ ɦɢɧɢɦɚɥɶɧɵɦ. ɇɚ ɩɨɥɟ ɫɯɟɦɵ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɦɟɳɚɬɶ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, 
ɧɚɩɪɢɦɟɪ, ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɚɛɥɢɰɵ, ɞɢɚɝɪɚɦɦɵ ɢ ɬ.ɩ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɨɩɪɟɞɟɥɹɟɬ ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɢɡ-
ɞɟɥɢɹ, ɢɯ ɧɚɡɧɚɱɟɧɢɟ ɢ ɜɡɚɢɦɨɫɜɹɡɢ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɱɚɫɬɢ ɢɡɞɟɥɢɹ ɧɚ 
ɫɯɟɦɟ ɢɡɨɛɪɚɠɚɸɬ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ, ɚ ɥɢɧɢɢ ɫɜɹɡɢ – ɫɩɥɨɲɧɵɦɢ 
ɨɫɧɨɜɧɵɦɢ ɥɢɧɢɹɦɢ. ɇɚɢɦɟɧɨɜɚɧɢɹ ɤɚɠɞɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɱɚɫɬɢ ɭɤɚ-
ɡɵɜɚɸɬɫɹ ɧɚ ɫɯɟɦɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɩɪɟɞɟɥɹɟɬ ɩɨɥɧɵɣ ɫɨɫɬɚɜ ɷɥɟ-
ɦɟɧɬɨɜ ɢ ɫɜɹɡɟɣ ɦɟɠɞɭ ɧɢɦɢ ɢ ɞɚɟɬ ɞɟɬɚɥɶɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɩɪɢɧɰɢɩɚɯ 
ɪɚɛɨɬɵ ɢɡɞɟɥɢɹ. Эɥɟɦɟɧɬɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɫɯɟɦɟ ɢɡɨɛɪɚɠɚɸɬ ɜ ɢɫɯɨɞɧɨɦ 
ɩɨɥɨɠɟɧɢɢ ɜ ɜɢɞɟ ɭɫɥɨɜɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ȽɈɋɌ 2.780-96, ȽɈɋɌ 2.781-96, ȽɈɋɌ 2.782-96, ȽɈɋɌ 2.784-96 (ɩɪɢɥ. 1). 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɜɵɩɨɥɧɟɧɢɸ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬ ȽɈɋɌ 2.704-76 (ɩɪɢɥ. 2). 

Кɚɠɞɵɣ ɷɥɟɦɟɧɬ (ɢɥɢ ɭɫɬɪɨɣɫɬɜɨ) ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɟ ɞɨɥɠɟɧ 
ɢɦɟɬɶ ɛɭɤɜɟɧɧɨ-ɰɢɮɪɨɜɨɟ ɩɨɡɢɰɢɨɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ ɛɭɤ-
ɜɟɧɧɨɝɨ ɨɛɨɡɧɚɱɟɧɢɹ (ɩɪɨɩɢɫɧɵɟ ɛɭɤɜɵ ɪɭɫɫɤɨɝɨ ɚɥɮɚɜɢɬɚ) ɢ ɩɨɪɹɞɤɨɜɨ-
ɝɨ ɧɨɦɟɪɚ (ɧɚɱɢɧɚɹ ɫ ɟɞɢɧɢɰɵ, ɜ ɩɪɟɞɟɥɚɯ ɝɪɭɩɩɵ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɭɫɬ-
ɪɨɣɫɬɜ), ɧɚɩɪɢɦɟɪ, Ɋ1, Ɋ2, Ɋ3, Кɉ1, Кɉ2 ɢ ɬ.ɞ. (ȽɈɋɌ 2.704-76). ɉɨɪɹɞ-
ɤɨɜɵɟ ɧɨɦɟɪɚ ɷɥɟɦɟɧɬɚɦ ɩɪɢɫɜɚɢɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶ-
ɧɨɫɬɶɸ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɫɯɟɦɟ ɫɜɟɪɯɭ ɜɧɢɡ ɢ ɫɥɟɜɚ ɧɚɩɪɚɜɨ. ȿɫɥɢ ɧɚ 
ɫɯɟɦɟ ɢɦɟɟɬɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɷɥɟɦɟɧɬ, ɬɨ ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɞɨɩɭɫɤɚɟɬɫɹ ɧɟ 
ɫɬɚɜɢɬɶ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɥɭɠɢɬ ɨɫɧɨɜɨɣ ɞɥɹ ɪɚɫɱёɬɚ 
ɝɢɞɪɨɩɪɢɜɨɞɚ, ɪɚɡɪɚɛɨɬɤɢ ɫɯɟɦ ɫɨɟɞɢɧɟɧɢɣ, ɢɡɭɱɟɧɢɹ ɩɪɢɧɰɢɩɚ ɞɟɣɫɬɜɢɹ 
ɦɚɲɢɧɵ, ɚ ɬɚɤɠɟ ɞɥɹ ɟё ɪɟɦɨɧɬɚ, ɧɚɥɚɞɤɢ ɢ ɪɟɝɭɥɢɪɨɜɤɢ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨɟ 
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ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɨɫɬɚɜɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɚɲɢ-
ɧɵ  ɷɬɚ ɫɯɟɦɚ  ɧɟ ɭɱɢɬɵɜɚɟɬ. 

ɋɯɟɦɚ ɫɨɟɞɢɧɟɧɢɣ (ɦɨɧɬɚɠɧɚɹ) ɨɩɪɟɞɟɥɹɟɬ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ 
ɢ ɬɢɩ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɨɛɵɱɧɨ ɢɡɨ-
ɛɪɚɠɚɟɬɫɹ ɧɚ ɮɨɧɟ ɤɨɧɬɭɪɚ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ. Эɬɚ ɫɯɟɦɚ ɜɵɩɨɥɧɹɟɬ-
ɫɹ ɩɨɫɥɟ ɫɨɫɬɚɜɥɟɧɢɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɢ ɜɵɛɨɪɚ 
ɫɬɚɧɞɚɪɬɧɨɝɨ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɝɢɞɪɨɩɪɢ-
ɜɨɞɚ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɧɟɨɛɯɨɞɢɦɨ 
ɭɱɢɬɵɜɚɬɶ ɦɧɨɝɢɟ ɮɚɤɬɨɪɵ: ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɦɚɲɢɧɟ (ɞɥɹ 
ɩɪɢɜɨɞɚ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɜɵɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟ-
ɪɚɰɢɣ, ɭɫɬɚɧɨɜɨɱɧɵɯ ɞɜɢɠɟɧɢɣ); ɭɪɨɜɟɧɶ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ: ɧɢɡ-
ɤɢɣ (10…16 Ɇɉɚ), ɫɪɟɞɧɢɣ (16…25 Ɇɉɚ), ɜɵɫɨɤɢɣ (25…40 Ɇɉɚ); ɭɫɥɨ-
ɜɢɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ; ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɪ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɚɤɨɣ-ɥɢɛɨ ɦɚɲɢɧɵ ɧɟɨɛɯɨ-
ɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɧɚɥɨɝɢɱɧɵɯ ɦɚɲɢɧ. 
Ȼɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɢɩɨɜɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɯɟɦɵ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ. 
ɉɪɢɦɟɧɟɧɢɟ ɬɢɩɨɜɵɯ ɫɯɟɦ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨ-
ɩɪɢɜɨɞɨɜ, ɫɧɢɠɚɟɬ ɧɨɦɟɧɤɥɚɬɭɪɭ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɩɪɨɳɚɟɬ 
ɢɯ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɫɬɪɟɦɹɬɫɹ ɜɵɩɨɥɧɢɬɶ ɟɟ ɩɪɨ-
ɫɬɨɣ, ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ ɷɥɟɦɟɧɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɮɭɧɤ-
ɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɡɚɞɚɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ. 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɜɵɛɢɪɚɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɯɟɦɵ ɫ ɪɚɡɨɦɤ-
ɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɝɞɚ ɠɢɞɤɨɫɬɶ ɨɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ 
ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɪɚɡɝɪɭɠɟɧɧɭɸ ɫɯɟɦɭ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɬ.ɟ. ɫɨ 
ɫɥɢɜɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ ɩɨɞ ɦɚɥɵɦ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɧɟɣ-
ɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ (ɡɨɥɨɬɧɢɤɨɜ) 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ. 

ɉɭɬɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɬɪɚɞɢɰɢɨɧɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫɜɹ-
ɡɚɧɵ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ 
(ɡɚ ɫɱɟɬ ɫɨɤɪɚɳɟɧɢɹ ɞɥɢɧɵ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɧɚɫɨɫɚɦɢ, ɝɢɞɪɨɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɹɦɢ ɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦɢ, ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɫɨɟɞɢɧɟɧɢɣ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɢɦɟɧɟɧɢɹ ɮɥɚɧɰɟɜɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɪɭɤɚɜɨɜ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɫ ɝɧɭɬɨɣ ɚɪɦɚɬɭɪɨɣ ɢ ɞɪ.); ɫ ɩɨɜɵɲɟɧɢɟɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɡɚ ɫɱɟɬ ɩɪɢɦɟɧɟɧɢɹ ɜɫɬɪɨɟɧɧɵɯ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɯ ɩɪɟɞɨɯɪɚɧɢ-
ɬɟɥɶɧɵɯ ɢ ɩɨɞɩɢɬɨɱɧɵɯ ɤɥɚɩɚɧɨɜ, ɭɫɬɪɨɣɫɬɜ ɨɝɪɚɧɢɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɧɚ-
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ɪɚɫɬɚɧɢɹ ɞɚɜɥɟɧɢɹ, ɜɬɨɪɢɱɧɵɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ, ɩɪɢɮɥɚɧ-
ɰɨɜɚɧɧɵɯ ɤ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦ, ɢ ɞɪ. 

 

 

1гйг ǼȟțȜȐțȩȓ ȝȎȞȎȚȓȠȞȩ 

ȜȏȨȓȚțȜȑȜ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 

Ǽɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɸɬɫɹ: ɞɚɜɥɟ-
ɧɢɟ p, ɪɚɫɯɨɞ Q (ɞɥɹ ɧɚɫɨɫɨɜ – ɩɨɞɚɱɚ), ɦɨɳɧɨɫɬɶ N, ɩɨɥɧɵɣ КɉȾ  ɢ 
ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ: ɜɟ-
ɥɢɱɢɧɵ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɢ ɫɤɨɪɨɫɬɟɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ – ɞɥɹ ɝɢɞɪɨɦɨɬɨ-
ɪɨɜ (ɢ ɩɨɜɨɪɨɬɧɵɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ); ɡɧɚɱɟɧɢɹ ɭɫɢɥɢɣ ɧɚ ɲɬɨɤɚɯ ɢ ɫɤɨ-
ɪɨɫɬɟɣ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɨɜ – ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. 

Ⱦɚɜɥɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɧɨɦɢɧɚɥɶɧɵɦ, ɦɚɤɫɢɦɚɥɶɧɵɦ ɢ ɪɚɛɨɱɢɦ. ɉɨɞ 
ɧɨɦɢɧɚɥɶɧɵɦ ɩɨɧɢɦɚɟɬɫɹ ɞɚɜɥɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɪɚ-
ɛɨɬɚɟɬ ɜ ɬɟɱɟɧɢɟ ɡɚɞɚɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɜ 
ɩɪɟɞɟɥɚɯ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦ. 

ɉɨɞ ɦɚɤɫɢɦɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɩɨɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɞɚɜɥɟɧɢɟ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. ɇɚ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. Ɋɚɛɨ-
ɱɟɟ ɞɚɜɥɟɧɢɟ – ɬɟɤɭɳɟɟ ɮɚɤɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ, ɫɭɳɟɫɬɜɭɸɳɟɟ ɜ ɝɢɞɪɨ-
ɫɢɫɬɟɦɟ ɩɪɢ ɧɚɥɢɱɢɢ ɨɩɪɟɞɟɥёɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ȽɈɋɌ 
12445-80 ɢ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. ȼɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɫɜɹɡɚɧɚ ɫ ɩɟ-
ɪɟɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɧɚɡɧɚɱɟɧɢɟɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɦɚɲɢɧɟ: ɞɥɹ 
ɩɪɢɜɨɞɚ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢɥɢ ɜɵɩɨɥɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɨɩɟ-
ɪɚɰɢɣ, ɭɫɬɚɧɨɜɨɱɧɵɯ ɞɜɢɠɟɧɢɣ. ɇɚɩɪɢɦɟɪ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɬɪɚɤɬɨɪɨɜ, 
ɛɭɥɶɞɨɡɟɪɨɜ, ɫɤɪɟɩɟɪɨɜ, ɪɵɯɥɢɬɟɥɟɣ ɢ ɬ.ɞ. ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɲɟɫɬɟ-
ɪёɧɧɵɟ ɧɚɫɨɫɵ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ     10, 14 ɢ 16 Ɇɉɚ. ȼ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚɯ ɷɤɫɤɚɜɚɬɨɪɨɜ, ɩɨɝɪɭɡɱɢɤɨɜ, ɚɜɬɨɤɪɚɧɨɜ ɢɫɩɨɥɶɡɭɸɬ ɚɤɫɢɚɥɶɧɨ-

ɩɨɪɲɧɟɜɵɟ ɧɚɫɨɫɵ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 16, 20, 25 ɢ 32 Ɇɉɚ. 
ɉɪɢ ɜɵɛɨɪɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɫɥɟɞɭɟɬ ɭɱɢ-

ɬɵɜɚɬɶ, ɱɬɨ ɡɚɧɢɠɟɧɢɟ ɟɝɨ ɩɨ ɫɪɚɜɧɟɧɢɹ ɫ ɨɩɬɢɦɚɥɶɧɵɦ ɜɟɞёɬ ɤ ɭɜɟɥɢɱɟ-
ɧɢɸ ɦɚɫɫɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɦɚɲɢɧɵ ɜ ɰɟɥɨɦ, ɚ ɡɚɜɵɲɟɧɢɟ – ɤ ɭɦɟɧɶɲɟ-
ɧɢɸ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɜɟɥɢɱɟɧɢɸ ɫɬɨɢɦɨɫɬɢ ɢɡɝɨɬɨɜ-
ɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

ɋɨɝɥɚɫɧɨ ȽɈɋɌ 12445-80 ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 
1; 1,6; 2,5; 4; 6,3; 10; 12,5; 16; 20; 25; 32; 40; 50 Ɇɉɚ ɢ ɞɪ. 
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Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɫɨɝɥɚɫɧɨ ȽɈɋɌ 13825-80 ɫɥɟɞɭɸɳɢɟ:1; 1,6; 2,5; 3,2; 4; 5; 6,3; 8; 10; 12,5; 
16; 20; 25; 32; 40; 50; 63; 80; 100; 125; 160; 200; 250; 320; 400; 500; 630; 

800 ɞɦ3/ɦɢɧ ɢ ɞɪ. 
 

 

1гкг ǲȜȟȠȜȖțȟȠȐȎ Ȗ țȓȒȜȟȠȎȠȘȖ 

ȜȏȨȓȚțȩȣ ȑȖȒȞȜȝȞȖȐȜȒȜȐ 

 

Шɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɜɨ ɦɧɨɝɢɯ ɨɬɪɚɫɥɹɯ 
ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɨɧɢ ɨɛɥɚɞɚɸɬ ɫɭɳɟɫɬɜɟɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɩɟ-
ɪɟɞ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɪɢɜɨɞɨɜ. 

К ɞɨɫɬɨɢɧɫɬɜɚɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ: 
- ɫɧɢɠɟɧɢɟ ɦɟɬɚɥɥɨёɦɤɨɫɬɢ ɢ ɝɚɛɚɪɢɬɨɜ ɦɚɲɢɧɵ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɢɥɢ 

ɫɨɤɪɚɳɟɧɢɹ ɱɢɫɥɚ ɜɚɥɨɜ, ɪɟɞɭɤɬɨɪɨɜ, ɦɭɮɬ, ɮɪɢɤɰɢɨɧɨɜ ɢ ɬ.ɩ.; 
- ɩɪɨɫɬɭɸ ɢ ɛɨɥɟɟ ɫɨɜɟɪɲɟɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ ɦɚɲɢɧ ɫ ɝɢɞɪɨɩɪɢɜɨ-

ɞɨɦ; 
-ɦɚɥɭɸ ɢɧɟɪɰɢɨɧɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɨɟ 

ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɜɤɥɸɱɟɧɢɟ ɢ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɡɚ ɞɨɥɢ ɫɟɤɭɧɞɵ; 

- ɭɩɪɨɳɟɧɢɟ ɤɢɧɟɦɚɬɢɤɢ ɦɚɲɢɧɵ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɛɟɫɫɬɭɩɟɧɱɚɬɨɝɨ ɩɥɚɜɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɜɵ-

ɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɛɨɥɶɲɢɯ ɩɟɪɟɞɚɬɨɱɧɵɯ ɨɬɧɨɲɟɧɢɣ; 
- ɩɪɨɫɬɨɬɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɟɞɭɳɟɝɨ ɡɜɟɧɚ ɜ 

ɩɨɫɬɭɩɚɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜɟɞɨɦɨɝɨ ɡɜɟɧɚ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɜɟɬɜɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɩɪɨɫɬɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɞɥɹ ɫɨ-

ɜɦɟɳɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ ɜɪɟɦɟɧɢ; 
- ɥɟɝɤɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ 

ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɚɲɢɧɚɦɢ ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ; 
 - ɩɪɨɫɬɨɬɭ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɢɯ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ; 
 - ɜɨɡɦɨɠɧɨɫɬɶ ɭɧɢɮɢɤɚɰɢɢ ɢ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, 

ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɩɪɨɰɟɫɫ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɪɟɦɨɧɬɚ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚ; 

 - ɩɪɢɦɟɧɟɧɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ ɜ ɤɚɱɟɫɬɜɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɚɦɨɫɦɚɡɵɜɚɟɦɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɨɜɵɲɚɟɬ ɢɯ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɤɚɱɟɫɬɜɚ; 
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 - ɜɵɫɨɤɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɠɟɫɬɤɨɫɬɶ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɚɝɪɭɡɤɟ (ɢɡ-ɡɚ 
ɛɨɥɶɲɨɝɨ ɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɨɛɶёɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɠɢɞɤɨɫɬɢ), ɱɬɨ ɫɨɯɪɚɧɹɟɬ 
ɫɬɚɛɢɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɩɪɢ ɢɡɦɟɧɟ-
ɧɢɢ ɜɟɥɢɱɢɧɵ ɢ ɡɧɚɤɚ ɧɚɝɪɭɡɤɢ. 

ɇɚɪɹɞɭ ɫ ɩɟɪɟɱɢɫɥɟɧɧɵɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɨɛɶёɦɧɵɟ ɝɢɞɪɨɩɪɢɜɨɞɵ 
ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɧɟɞɨɫɬɚɬɤɢ: 

 - ɡɚɜɢɫɢɦɨɫɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɬ ɜɹɡɤɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞ-
ɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ; 

 - ɧɚɥɢɱɢɟ ɝɚɡɚ (ɜɨɡɞɭɯɚ) ɜ ɠɢɞɤɨɫɬɢ ɪɟɡɤɨ ɭɯɭɞɲɚɟɬ ɧɨɪɦɚɥɶɧɭɸ ɪɚ-
ɛɨɬɭ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ ɦɨɞɭɥɹ ɨɛɶёɦɧɨɣ 
ɭɩɪɭɝɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɠёɫɬɤɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɨɹɜɥɟɧɢɸ ɡɚɩɚɡɞɵɜɚɧɢɹ 
ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɧɚɪɭɲɟɧɢɸ ɩɥɚɜɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɩɪɢɜɨɞɢɦɵɯ 
ɦɟɯɚɧɢɡɦɨɜ, ɫɧɢɠɟɧɢɸ ɩɨɞɚɱɢ ɧɚɫɨɫɨɜ; 

 - ɧɚɥɢɱɢɟ ɜɧɭɬɪɟɧɧɢɯ ɢ ɧɚɪɭɠɧɵɯ ɭɬɟɱɟɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢɜɨ-
ɞɢɬ ɤ ɫɧɢɠɟɧɢɸ КɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɜɵɡɵɜɚɟɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɡɚɬɪɭɞɧɹɟɬ ɞɨɫɬɢɠɟɧɢɟ ɭɫɬɨɣɱɢɜɨɣ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɩɪɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ; 

 - ɩɨɜɵɲɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ ɢɡɝɨɬɨɜɥɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɷɥɟ-
ɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɭɜɟɥɢɱɢɜɚɸɬ ɟɝɨ ɫɬɨɢɦɨɫɬɶ; 

 - ɨɬɧɨɫɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ɦɨɧɬɚɠɚ, ɬɪɭɞɧɨɫɬɢ ɜɵɹɜɥɟɧɢɹ ɧɟɢɫ-
ɩɪɚɜɧɨɫɬɟɣ ɢ ɪɟɦɨɧɬɚ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɫɨɤɢɟ ɪɚɫɯɨɞɵ ɧɚ ɨɛ-
ɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ; 

 - ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɧɚ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɢɡ-ɡɚ 
ɛɨɥɶɲɢɯ ɩɨɬɟɪɶ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɫɧɢ-
ɠɟɧɢɟ ɩɪɢ ɷɬɨɦ КɉȾ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

ȼɧɭɬɪɟɧɧɢɟ ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɡɚɡɨɪɵ ɩɨɞɜɢɠɧɵɯ ɫɨ-
ɟɞɢɧɟɧɢɣ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ ɩɨɥɟɡɧɵ, ɬɚɤ ɤɚɤ ɭɥɭɱɲɚɸɬ ɭɫɥɨɜɢɹ 
ɫɦɚɡɵɜɚɧɢɹ ɢ ɬɟɩɥɨɨɬɜɨɞɚ. 

Кɪɢɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɢ ɧɟɞɨɫɬɚɬɤɨɜ ɨɛɶёɦɧɵɯ ɝɢɞɪɨɩɪɢ-
ɜɨɞɨɜ ɩɨɡɜɨɥɹɟɬ ɜɵɛɪɚɬɶ ɬɢɩ ɩɪɢɜɨɞɚ. ɉɪɢ ɩɪɚɜɢɥɶɧɨɦ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ 
ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɢɯ ɧɟɞɨɫɬɚɬɤɢ ɦɨɝɭɬ ɛɵɬɶ ɫɜɟɞɟɧɵ ɤ ɦɢ-
ɧɢɦɭɦɭ. 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɬɟɦ ɧɟ ɦɟɧɟɟ, ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɢɩɚɦɢ ɩɪɢɜɨɞɨɜ ɬɚɦ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɡɧɚɱɢ-
ɬɟɥɶɧɭɸ ɦɨɳɧɨɫɬɶ, ɪɚɡɜɟɬɜɥɟɧɧɨɫɬɶ ɩɪɢɜɨɞɚ, ɜɵɫɨɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, 
ɩɨɡɢɰɢɨɧɧɭɸ ɬɨɱɧɨɫɬɶ ɞɜɢɠɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɦɩɚɤɬ-
ɧɨɫɬɶ, ɦɚɥɭɸ ɦɚɫɫɭ ɢ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ. 
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1глг ǼȏșȎȟȠȖ ȝȞȖȚȓțȓțȖя 

ȜȏȨȓȚțȩȣ ȑȖȒȞȜȝȞȖȐȜȒȜȐ 

 

Гɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɪɢɜɨɞɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜɨ ɦɧɨɝɢɯ ɨɬɪɚɫɥɹɯ 
ɬɟɯɧɢɤɢ, ɝɞɟ ɩɨɡɜɨɥɹɸɬ ɪɟɲɚɬɶ ɰɟɥɵɣ ɪɹɞ ɡɚɞɚɱ, ɫɜɹɡɚɧɧɵɯ ɫ ɦɟɯɚɧɢɡɚ-
ɰɢɟɣ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ ɬɪɭɞɨёɦɤɢɯ ɩɪɨɰɟɫɫɨɜ (ɪɢɫ. 1.4). 

Ȼɨɥɶɲɢɧɫɬɜɨ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ ɢɦɟɸɬ ɝɢɞɪɨɩɪɢɜɨɞɵ, ɱɬɨ ɨɛɭɫɥɨɜ-
ɥɟɧɨ ɩɪɨɫɬɨɬɨɣ ɢ ɭɞɨɛɫɬɜɨɦ ɭɩɪɚɜɥɟɧɢɹ, ɧɟɡɚɜɢɫɢɦɵɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɭɡɥɨɜ ɩɪɢɜɨɞɚ, ɧɚɞёɠɧɵɦ ɩɪɟɞɨɯɪɚɧɟɧɢɟɦ ɩɪɢɜɨɞɚ ɨɬ ɩɟɪɟɝɪɭɡɨɤ, ɩɪɨ-
ɫɬɨɬɨɣ ɪɟɜɟɪɫɢɪɨɜɚɧɢɹ ɢ ɜɡɚɢɦɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɨ-
ɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɣ ɩɪɢɜɨɞɧɵɯ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɚ 
ɬɚɤɠɟ ɫɪɚɜɧɢɬɟɥɶɧɨ ɦɚɥɨɣ ɦɚɫɫɨɣ ɢ ɝɚɛɚɪɢɬɚɦɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɧɚɩɪɢɦɟɪ ɜ ɷɤɫɤɚɜɚɬɨɪɚɯ, ɩɨ-
ɡɜɨɥɹɟɬ, ɤɪɨɦɟ ɬɨɝɨ, ɪɟɡɤɨ ɭɜɟɥɢɱɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɥɚɧɢɪɨɜɨɱɧɵɯ ɪɚ-
ɛɨɬ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɢɫɤɥɸɱɚɸɬɫɹ ɞɨɪɨɝɨɫɬɨɹɳɢɟ ɪɭɱɧɵɟ ɨɩɟɪɚɰɢɢ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɢɡɦɟɧɢɥɚɫɶ ɬɟɧɞɟɧɰɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨ-
ɞɨɜ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ – ɧɨɜɨɦ ɜɢɞɟ ɪɚɛɨɱɟɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɢ ɚɤ-
ɬɢɜɧɨɣ ɜɢɛɪɨɡɚɳɢɬɵ ɜɨɞɢɬɟɥɟɣ ɬɪɚɤɬɨɪɨɜ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ. 

Ȼɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞ ɩɨɥɭɱɢɥ ɜ ɫɢɫɬɟɦɚɯ ɫɚɦɨɥё-
ɬɨɜ ɢ ɪɚɤɟɬ: ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɦɢ ɢ ɝɚɡɨɜɵɦɢ ɪɭɥɹɦɢ, ɜ 
ɦɟɯɚɧɢɡɦɚɯ ɢɡɦɟɧɟɧɢɹ ɝɟɨɦɟɬɪɢɢ ɤɪɵɥɚ, ɞɥɹ ɦɟɯɚɧɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɢɹ 
ɲɚɫɫɢ ɢ ɜ ɧɚɡɟɦɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɡɚɩɭɫɤɚ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚ-
ɪɚɬɨɜ. 

ɒɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɝɢɞɪɨɩɪɢɜɨɞ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɦɚɲɢɧɚɯ 
(ɤɚɤ ɜ ɫɢɫɬɟɦɚɯ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɤɨɦɛɚɣɧɚɦɢ, ɬɪɚɤɬɨɪɚɦɢ, ɬɚɤ ɢ ɜ 
ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɧɚɜɟɫɧɵɦɢ ɨɪɭɞɢɹɦɢ). 

ȼ ɫɬɚɧɤɨɫɬɪɨɟɧɢɢ ɝɢɞɪɨɩɪɢɜɨɞ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢɯ ɥɢɧɢɣ ɢ ɤɨɩɢɪɨɜɚɥɶɧɵɯ ɫɬɚɧɤɨɜ: ɜ ɤɭɡɧɟɱɧɨ-ɩɪɟɫɫɨɜɨɦ ɨɛɨɪɭ-
ɞɨɜɚɧɢɢ – ɜ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɩɪɢɜɨɞɨɜ ɢ ɦɨɥɨɬɨɜ; ɜ ɜɨɞɧɨɦ ɬɪɚɧɫɩɨɪɬɟ 
– ɜ ɤɚɱɟɫɬɜɟ ɫɢɥɨɜɵɯ ɩɪɢɜɨɞɨɜ ɝɪɟɛɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɞɥɹ ɩɨɜɨɪɨɬɚ ɪɭɥɟɣ 
ɫɭɞɨɜ ɢ ɜ ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɚɯ; ɜ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧɚɯ – ɞɥɹ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɦɢɫɫɢɣ, ɭɩɪɚɜɥɟɧɢɹ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɧɢɹ ɢ ɩɨɜɨɪɨɬɨɦ ɪɭɥɹ ɚɜɬɨɦɨ-
ɛɢɥɹ, ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɨɜ ɢ ɬ.ɞ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚɦɢ ɨɫɧɚɳɚɸɬɫɹ ɛɨɥɟɟ ɩɨɥɨɜɢɧɵ ɜɵɩɭɫɤɚɟɦɵɯ ɜ ɦɢɪɟ ɩɪɨɦɵɲ-
ɥɟɧɧɵɯ ɪɨɛɨɬɨɜ.  
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Ɋɢɫ. 1.4. ɉɪɢɦɟɪɵ ɩɪɢɦɟɧɟɧɢɹ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ 

 

Ɉɛɴɟɦɧɵɟ ɢ ɞɢɧɚɦɢɱɟɫɤɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɜɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɩɨɡɜɨ-
ɥɹɸɬ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɝɪɨɦɨɡɞɤɢɯ ɡɭɛɱɚɬɵɯ ɪɟɞɭɤɬɨɪɨɜ (ɤɨɪɨɛɨɤ ɩɟɪɟɞɚɱ) 
ɢɥɢ ɭɩɪɨɫɬɢɬɶ ɢɯ, ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨ-
ɪɨɫɬɢ, ɫɧɢɡɢɬɶ ɦɚɫɫɭ ɢ ɝɚɛɚɪɢɬɵ ɬɪɚɧɫɦɢɫɫɢɢ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɟɟ ɪɚɛɨ-
ɱɢɣ ɩɪɨɰɟɫɫ, ɭɦɟɧɶɲɚɹ ɬɟɦ ɫɚɦɵɦ ɧɟɞɨɫɬɚɬɤɢ ɬɹɝɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɞɜɢɝɚɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ. 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Кɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

2. Иɡ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

3. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɤɥɚɫɫɢɮɢɤɚɰɢɸ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
4. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ 

ɡɜɟɧɚ ɨɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ? 

5. ɑɬɨ ɨɩɪɟɞɟɥɹɟɬ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ? 

6. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
7. Ƚɞɟ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ? 
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2г ǼǯȈǳǺǻȉǳ ǱИǲǾǼǺǮШИǻȉ 

 

2.1. ǼȏȧȎя ȘșȎȟȟиȢиȘȎȤия ȑиȒȞȜȚȎȦиț 

 

Ǳɢɞɪаɜɥɢɱɟɫɤɨɣ ɦаɲɢɧɨɣ (ɝɢɞɪɨɦаɲɢɧɨɣ) ɧаɡыɜаɟɬɫɹ ɦаɲɢɧа, ɩɪɟɞ-
ɧаɡɧаɱɟɧɧаɹ ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɦɟɯаɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɢɸ ɞɜɢ-
ɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɢɥɢ ɧаɨɛɨɪɨɬ. ȼ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞа ɩɪɟɨɛɪаɡɨɜаɧɢɹ 
ɷɧɟɪɝɢɣ ɝɢɞɪɨɦаɲɢɧы ɞɟɥɹɬɫɹ ɧа ɧаɫɨɫы ɢ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ (ɪɢɫ. 2.1). 

 

 
 

Ɋɢɫ. 2.1. Кɥаɫɫɢɮɢɤаɰɢɹ ɝɢɞɪɨɦаɲɢɧ 

 

Наɫɨɫ – ɷɬɨ ɝɢɞɪɨɦаɲɢɧа ɞɥɹ ɫɨɡɞаɧɢɹ ɩɨɬɨɤа ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɭ-
ɬɟɦ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɦɟɯаɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɢɸ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞ-
ɤɨɫɬɢ. Ƚɢɞɪɨɞɜɢɝаɬɟɥɢ ɫɥɭɠаɬ ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤа ɪаɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɦɟɯаɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа ɝɢɞɪɨɦаɲɢɧы. 

ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɦаɲɢɧы ɞɟɥɹɬɫɹ ɧа ɞɜа ɤɥаɫɫа: ɞɢɧаɦɢ-
ɱɟɫɤɢɟ ɢ ɨɛɴɟɦɧыɟ (ɪɢɫ. 2.2). ɉɪɟɨɛɪаɡɨɜаɧɢɟ ɷɧɟɪɝɢɢ ɜ ɞɢɧаɦɢɱɟɫɤɢɯ 
ɝɢɞɪɨɦаɲɢɧаɯ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɤɨɥɢɱɟɫɬɜа ɞɜɢɠɟɧɢɹ ɠɢɞɤɨ-
ɫɬɢ. ȼ ɨɛɴɟɦɧыɯ ɝɢɞɪɨɦаɲɢɧаɯ ɷɧɟɪɝɢɹ ɩɪɟɨɛɪаɡɭɟɬɫɹ ɜ ɪɟɡɭɥɶɬаɬɟ ɩɟ-
ɪɢɨɞɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦа ɪаɛɨɱɢɯ ɤаɦɟɪ, ɝɟɪɦɟɬɢɱɧɨ ɨɬɞɟɥɟɧɧыɯ 
ɞɪɭɝ ɨɬ ɞɪɭɝа. 

Ⱦɢɧаɦɢɱɟɫɤɢɣ ɧаɫɨɫ ɭɫɬɪɨɟɧ ɬаɤ, ɱɬɨ ɠɢɞɤɨɫɬɶ ɜ ɧɟɦ ɩɟɪɟɦɟɳаɟɬɫɹ 
ɩɨɞ ɫɢɥɨɜыɦ ɜɨɡɞɟɣɫɬɜɢɟɦ ɧа ɧɟɟ ɜ ɤаɦɟɪɟ, ɩɨɫɬɨɹɧɧɨ ɫɨɨɛɳаɸɳɟɣɫɹ ɫ 
ɜɯɨɞɨɦ ɢ ɜыɯɨɞɨɦ ɧаɫɨɫа. 

ȼ ɨɛɴɟɦɧыɯ ɧаɫɨɫаɯ ɠɢɞɤɨɫɬɶ ɩɟɪɟɦɟɳаɟɬɫɹ ɡа ɫɱɟɬ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦа ɡаɧɢɦаɟɦɨɣ ɟɟ ɤаɦɟɪы, ɩɨɩɟɪɟɦɟɧɧɨ ɫɨɨɛɳаɸɳɟɣɫɹ ɫ 
ɜɯɨɞɨɦ ɢ ɜыɯɨɞɨɦ ɧаɫɨɫа. 

ɋаɦɨɜɫаɫыɜаɸɳɢɟ ɧаɫɨɫы ɫɨɡɞаɸɬ ɜаɤɭɭɦ ɜ ɤаɦɟɪаɯ, ɨɛɴɟɦ ɤɨɬɨɪыɯ 
ɭɜɟɥɢɱɢɜаɟɬɫɹ, ɜ ɪɟɡɭɥɶɬаɬɟ ɱɟɝɨ ɪаɛɨɱаɹ ɠɢɞɤɨɫɬɶ ɜɫаɫыɜаɟɬɫɹ ɢɡ ɛаɤа ɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɜыɬɟɫɧɢɬɟɥɢ ɜыɬɟɫɧɹɸɬ ɠɢɞɤɨɫɬɶ ɢɡ ɤаɦɟɪ, ɨɛɴɟɦ ɤɨɬɨ-

 

ȽИȾɊɈɆȺɒИɇɕ 

 

ɇȺɋɈɋɕ 

 

ȽИȾɊɈȾȼИȽȺɌȿɅИ 
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ɪыɯ ɭɦɟɧɶɲаɟɬɫɹ; ɧɟɫаɦɨɜɫаɫыɜаɸɳɢɟ ɧаɫɨɫы ɜыɩɨɥɧɹɸɬ ɥɢɲɶ ɩɨɫɥɟɞ-
ɧɸɸ ɮɭɧɤɰɢɸ. 

 

  
 

Ɋɢɫ. 2.2. Кɥаɫɫɢɮɢɤаɰɢɹ ɝɢɞɪɨɦаɲɢɧ ɩɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ 

 

Ɉɛɴɟɦɧыɟ ɝɢɞɪɨɦаɲɢɧы ɜ ɩɪɢɧɰɢɩɟ ɦɨɝɭɬ ɛыɬɶ ɨɛɪаɬɢɦы, ɬ.ɟ. ɪаɛɨ-
ɬаɬɶ ɤаɤ ɜ ɤаɱɟɫɬɜɟ ɧаɫɨɫа, ɬаɤ ɢ ɜ ɤаɱɟɫɬɜɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɹ. Ɉɞɧаɤɨ ɨɛɪа-
ɬɢɦɨɫɬɶ ɤɨɧɤɪɟɬɧыɯ ɝɢɞɪɨɦаɲɢɧ ɫɜɹɡаɧа ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɢɯ ɤɨɧɫɬɪɭɤɰɢɢ. 
 

 
 

Ɋɢɫ. 2.3. Кɥаɫɫɢɮɢɤаɰɢɹ ɨɛɴɟɦɧыɯ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɣ 

 

Ɉɛɴɟɦɧыɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɯаɪаɤɬɟɪа ɞɜɢɠɟɧɢɹ ɜы-
ɯɨɞɧɨɝɨ ɡɜɟɧа ɩɨɞɪаɡɞɟɥɹɸɬɫɹ ɧа ɝɢɞɪɨɦɨɬɨɪы (ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɜɪаɳа-
ɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ), ɝɢɞɪɨɰɢɥɢɧɞɪы (ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɩɨɫɬɭɩаɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ) ɢ ɩɨɜɨɪɨɬɧыɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ (ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɜɨɡɜɪаɬɧɨ-

ɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ) (ɪɢɫ. 2.3).   
 

 

2г2г ǼȏșȎȟȠи ȝȞиȚȓțȓțия ȑиȒȞȜȚȎȦиț 

 

ǰ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɟ ɩɪɢɦɟɧɹɟɬɫɹ ɦɧɨɝɨ ɪаɡɧɨɜɢɞɧɨɫɬɟɣ ɝɢɞɪɨ-
ɦаɲɢɧ. Наɢɛɨɥɶɲɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɨɛɴɟɦɧыɟ ɢ ɥɨɩаɫɬɧыɟ 
ɧаɫɨɫы ɢ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ. Ⱦɢɧаɦɢɱɟɫɤɢɟ ɧаɫɨɫы (ɥɨɩаɫɬɧыɟ) ɢɫɩɨɥɶɡɭɸɬ 

ȽИȾɊɈ- 

ȾȼИȽȺɌȿɅИ 

ȽИȾɊɈ- 

ɐИɅИɇȾɊɕ 

 

ȽИȾɊɈɆɈɌɈɊɕ 

 

ɉɈȼɈɊɈɌɇɕȿ 

 

ȽИȾɊɈɆȺɒИɇɕ 

 

ɈȻɔȿɆɇɕȿ 

 

ȾИɇȺɆИɑȿɋɄИȿ 
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ɜ ɫɢɫɬɟɦаɯ ɨɯɥаɠɞɟɧɢɹ ɞɜɢɝаɬɟɥɟɣ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪаɧɢɹ, ɞɥɹ ɜɨɞɨɫɧаɛ-
ɠɟɧɢɹ ɧаɫɟɥɟɧɢɹ ɢ ɩɪɟɞɩɪɢɹɬɢɣ, ɜ ɤаɱɟɫɬɜɟ ɩɪɨɬɢɜɨɩɨɠаɪɧɨɝɨ ɨɛɨɪɭɞɨ-
ɜаɧɢɹ, ɜ аɜɢаɰɢɢ ɢ ɪаɤɟɬɧɨɣ ɬɟɯɧɢɤɟ, ɩɪɢ ɨɪɨɲɟɧɢɢ ɩɨɥɟɣ, ɝɢɞɪɨɦɟɯаɧɢ-
ɡаɰɢɢ ɡɟɦɥɹɧыɯ ɪаɛɨɬ ɢ ɬ.ɞ. 

Ƚɢɞɪɨɞɜɢɝаɬɟɥɢ ɨɱɟɧɶ ɜаɠɧы ɞɥɹ ɷɧɟɪɝɟɬɢɤɢ. ɂɫɩɨɥɶɡɨɜаɧɢɟ ɝɢɞɪаɜ-
ɥɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɪɟɤ ɢ ɩɪɟɨɛɪаɡɨɜаɧɢɟ ɟɟ ɜ ɦɟɯаɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɪа-
ɳаɸɳɟɝɨɫɹ ɜаɥа ɝɟɧɟɪаɬɨɪа ɧа ɷɥɟɤɬɪɨɫɬаɧɰɢɹɯ ɞɨɫɬɢɝаɟɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɝɢɞɪɨɬɭɪɛɢɧ – ɨɞɧɨɣ ɢɡ ɪаɡɧɨɜɢɞɧɨɫɬɟɣ ɞɢɧаɦɢɱɟɫɤɢɯ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɣ. 

Ɉɫɧɨɜɧыɟ ɷɥɟɦɟɧɬы ɞɢɧаɦɢɱɟɫɤɢɯ ɝɢɞɪɨɦаɲɢɧ – ɥɨɩаɫɬɧыɟ ɤɨɥɟɫа – 

ɜɯɨɞɹɬ ɜ ɫɨɫɬаɜ ɝɢɞɪɨɞɢɧаɦɢɱɟɫɤɢɯ ɩɟɪɟɞаɱ. ɂɯ ɭɫɬаɧаɜɥɢɜаɸɬ ɜ ɬɪаɧɫ-
ɦɢɫɫɢɹɯ аɜɬɨɦɨɛɢɥɟɣ, ɬɪаɤɬɨɪɨɜ, ɫɬɪɨɢɬɟɥɶɧɨ-ɞɨɪɨɠɧыɯ ɢ ɞɪɭɝɢɯ ɦа-
ɲɢɧ. 

Ɉɛɥаɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɨɛɴɟɦɧыɯ ɝɢɞɪɨɦаɲɢɧ ɧɟ ɦɟɧɟɟ ɨɛɲɢɪɧа, ɱɟɦ 
ɞɢɧаɦɢɱɟɫɤɢɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɷɬɨ ɝɢɞɪɨɩɪɢɜɨɞы ɦаɲɢɧ ɪаɡɥɢɱɧыɯ ɨɛɥаɫ-
ɬɟɣ ɬɟɯɧɢɤɢ (ɩɪɢɥ. 3). 

 

 

2.3. ǼȟțȜȐțȩȓ ȝȎȞȎȚȓȠȞȩ 

ȜȏȨȓȚțȩȣ ȑиȒȞȜȚȎȦиț 

 

Ǽɛɴɟɦɧыɟ ɝɢɞɪɨɦаɲɢɧы ɯаɪаɤɬɟɪɢɡɭɸɬɫɹ ɪɹɞɨɦ ɩаɪаɦɟɬɪɨɜ, ɨɫɧɨɜ-
ɧыɦɢ ɢɡ ɤɨɬɨɪыɯ ɹɜɥɹɸɬɫɹ: ɞаɜɥɟɧɢɟ p , ɩɨɞаɱа (ɪаɫɯɨɞ) Q, ɪаɛɨɱɢɣ ɨɛɴ-
ɟɦ q , ɦɨɳɧɨɫɬɶ N, ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа n, ɩɨɥɧыɣ КɉȾ .  

Тɟɪɦɢɧ «ɩɨɞаɱа» ɜɜɟɞɟɧ ɞɥɹ ɧаɫɨɫɨɜ, ɬɟɪɦɢɧ «ɪаɫɯɨɞ» –  ɞɥɹ ɝɢɞɪɨ-
ɞɜɢɝаɬɟɥɟɣ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɹɜɥɹɟɬɫɹ ɝɥаɜɧыɦ ɩаɪаɦɟɬɪɨɦ ɨɛɴɟɦɧɨɣ ɝɢɞɪɨɦаɲɢ-
ɧы, ɨɬ ɤɨɬɨɪɨɝɨ ɡаɜɢɫɹɬ ɟɟ ɩɨɞаɱа (ɪаɫɯɨɞ), ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧа ɜаɥɭ 
ɝɢɞɪɨɦɨɬɨɪа, ɦɨɳɧɨɫɬɶ.  

ɉɨɞ ɪаɛɨɱɢɦ ɨɛɴɟɦɨɦ ɝɢɞɪɨɦаɲɢɧы ɩɨɧɢɦаɸɬ ɪаɡɧɨɫɬɶ ɧаɢɛɨɥɶɲɟ-
ɝɨ ɢ ɧаɢɦɟɧɶɲɟɝɨ ɡɧаɱɟɧɢɣ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɨɛɴɟɦɨɜ ɜɫɟɯ ɪаɛɨɱɢɯ ɤаɦɟɪ 
ɡа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа ɝɢɞɪɨɦаɲɢɧы (ɢɥɢ ɨɞɢɧ ɞɜɨɣɧɨɣ ɯɨɞ ɪаɛɨɱɟɝɨ ɨɪɝа-
ɧа) ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɟɩаɞа ɞаɜɥɟɧɢɣ. ɑɟɦ ɛɨɥɶɲɟ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɧаɫɨ-
ɫа, ɬɟɦ ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜыɬɟɫɧɹɟɬ ɧаɫɨɫ ɡа ɨɞɢɧ ɨɛɨɪɨɬ 
ɜаɥа, ɢ ɧаɨɛɨɪɨɬ, ɱɟɦ ɛɨɥɶɲɟ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪа, ɬɟɦ ɛɨɥɶɲɢɣ 
ɨɛɴɟɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɜɨɪɨɬа ɟɝɨ ɜаɥа ɧа ɨɞɢɧ ɨɛɨ-
ɪɨɬ. Ɋɟɝɭɥɢɪɭɟɦɨɫɬɶ ɝɢɞɪɨɦаɲɢɧы ɫɜɹɡаɧа ɫ ɢɡɦɟɧɟɧɢɟɦ ɟɟ ɪаɛɨɱɟɝɨ 
ɨɛɴɟɦа. 
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ɑаɫɬɨ ɜɦɟɫɬɨ ɩɨɧɹɬɢɹ «ɪаɛɨɱɢɣ ɨɛɴɟɦ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɨɧɹɬɢɟ «ɯаɪаɤ-
ɬɟɪɧыɣ (ɭɞɟɥɶɧыɣ) ɨɛɴɟɦ» W, ɤɨɬɨɪыɣ ɨɩɪɟɞɟɥɹɟɬ ɨɛɴɟɦ ɠɢɞɤɨɫɬɢ, ɜы-
ɬɟɫɧɹɟɦɨɣ ɩɪɢ ɩɨɜɨɪɨɬɟ ɜаɥа ɝɢɞɪɨɦаɲɢɧы ɧа 1 ɪаɞɢаɧ. ɏаɪаɤɬɟɪɧыɣ ɢ 
ɪаɛɨɱɢɣ ɨɛɴɟɦы ɫɜɹɡаɧы ɫɨɨɬɧɨɲɟɧɢɟɦ q = 2πА. 

Ɉɛɴɟɦɧɨɣ ɩɨɞаɱɟɣ ɧаɡыɜаɟɬɫɹ ɨɛɴɟɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ 
ɱɟɪɟɡ ɝɢɞɪɨɦаɲɢɧɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. 

Ɉɛɴɟɦɧɭɸ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɩɨɞаɱɭ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

 

      ɧɬ qnQ ,                                              (2.1) 

 

ɝɞɟ ɬQ  – ɬɟɨɪɟɬɢɱɟɫɤаɹ ɩɨɞаɱа ɧаɫɨɫа, ɦ3/ɫ; q – ɪаɛɨɱɢɣ ɨɛɴɟɦ ɧаɫɨɫа, ɦ3
 

(ɦ3/ɨɛ);  ɧn  – ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа ɧаɫɨɫа, ɫ-1 

ɫ
ɨɛ

. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɧаɫɨɫа, ɤаɤ ɫɥɟɞɭɟɬ ɢɡ ɮɨɪɦɭɥы (2.1), ɦɨɠɧɨ ɪаɫɫɦаɬ-
ɪɢɜаɬɶ ɤаɤ ɩɨɞаɱɭ ɡа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа ɧаɫɨɫа. ɉɨɞаɱа ɧаɫɨɫа ɧаɯɨɞɢɬɫɹ ɜ 
ɩɪɹɦɨɣ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ ɜаɥа ɧаɫɨɫа. 

ɑаɫɬɨɬɨɣ ɜɪаɳɟɧɢɹ ɜаɥа ɧаɡыɜаɟɬɫɹ ɱɢɫɥɨ ɩɨɥɧыɯ ɨɛɨɪɨɬɨɜ, ɫɨɜɟɪ-
ɲаɟɦыɯ ɢɦ ɡа ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ. ɉɨɞ ɧɨɦɢɧаɥɶɧɨɣ ɱаɫɬɨɬɨɣ ɜɪаɳɟɧɢɹ 
ɩɨɧɢɦаɸɬ ɧаɢɛɨɥɶɲɭɸ ɱаɫɬɨɬɭ ɜɪаɳɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɛɟɫɩɟɱɢɜаɟɬɫɹ 
ɝаɪаɧɬɢɪɨɜаɧɧыɣ ɪɟɫɭɪɫ ɷɤɫɩɥɭаɬаɰɢɢ ɝɢɞɪɨɦаɲɢɧы, ɟɫɥɢ ɞɪɭɝɢɟ ɩаɪа-
ɦɟɬɪы ɧɟ ɜыɯɨɞɹɬ ɡа ɭɫɬаɧɨɜɥɟɧɧыɟ ɩɪɟɞɟɥы. Ɋɹɞы ɧɨɦɢɧаɥɶɧыɯ ɱаɫɬɨɬ 
ɜɪаɳɟɧɢɹ ɭɫɬаɧаɜɥɢɜаɟɬ ȽɈɋТ 12446-80: 480, 600, 750, 960, 1 200, 1 500, 

1 920, 2 400, 3 000 ɨɛ/ɦɢɧ ɢ ɞɪ. 
ɑаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦаɲɢɧы ɨɝɪаɧɢɱɢɜаɟɬɫɹ ɜɟɪɯɧɢɦ ɢ 

ɧɢɠɧɢɦ ɩɪɟɞɟɥаɦɢ. Нɢɠɧɢɣ ɩɪɟɞɟɥ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɬɨɣɱɢɜɨɦɭ ɪɟɠɢɦɭ 
ɪаɛɨɬы, а ɜɟɪɯɧɢɣ  ɨɝɪаɧɢɱɢɜаɟɬɫɹ ɭɫɥɨɜɢɟɦ ɧɨɪɦаɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨ-
ɜаɧɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶɸ ɪаɛɨɬы. 

ɉɪɢ ɪаɛɨɬɟ ɧаɫɨɫа ɧɟ ɜɟɫɶ ɬɟɨɪɟɬɢɱɟɫɤɢ ɜыɬɟɫɧɟɧɧыɣ ɨɛɴɟɦ ɠɢɞɤɨ-
ɫɬɢ ɩɨɫɬɭɩаɟɬ ɜ ɧаɩɨɪɧɭɸ ɝɢɞɪɨɥɢɧɢɸ, ɬаɤ ɤаɤ ɱаɫɬɶ ɠɢɞɤɨɫɬɢ ɬɟɪɹɟɬɫɹ 
ɜɫɥɟɞɫɬɜɢɟ ɭɬɟɱɟɤ ɢ ɩɟɪɟɬɟɱɟɤ ɩɨ ɡаɡɨɪаɦ ɜ ɪаɛɨɱɟɣ ɤаɦɟɪɟ. Таɤɢɦ ɨɛɪа-
ɡɨɦ, ɞɟɣɫɬɜɢɬɟɥɶɧаɹ ɩɨɞаɱа ɧаɫɨɫа ɦɟɧɶɲɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ. 

ɏаɪаɤɬɟɪɢɫɬɢɤɨɣ ɧаɫɨɫа ɧаɡыɜаɟɬɫɹ ɡаɜɢɫɢɦɨɫɬɶ ɩɨɞаɱɢ ɧаɫɨɫа ɨɬ 
ɞаɜɥɟɧɢɹ ɧаɝɧɟɬаɧɢɹ )p(fQ ɧɧ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɱаɫɬɨɬɟ ɜɪаɳɟɧɢɹ ɜаɥа 
ɧаɫɨɫа (ɪɢɫ. 2.4). ɉɨɞаɱа ɧаɫɨɫа Qɧ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɞаɜɥɟɧɢɹ ɧаɝɧɟɬаɧɢɹ 
pɧ ɭɦɟɧɶɲаɟɬɫɹ, ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɴɟɦɧыɯ ɩɨɬɟɪɶ Q ɜ ɧа-
ɫɨɫɟ. 
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Ɋɢɫ. 2.4. ɏаɪаɤɬɟɪɢɫɬɢɤа ɧаɫɨɫа 

 

Кɨɷɮɮɢɰɢɟɧɬ ɩɨɞаɱɢ 
Qk  ɨɩɪɟɞɟɥɹɸɬ ɤаɤ ɨɬɧɨɲɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ 

ɩɨɞаɱɢ ɧаɫɨɫа Qɧ  ɤ ɬɟɨɪɟɬɢɱɟɫɤɨɣ Qɬ: 

 

.
Q

QQ

Q

Q
k

ɬ

ɬ

ɬ

ɧ
Q                                      (2.2) 

ɉɪɢ ɢɫɩыɬаɧɢɹɯ ɧаɫɨɫа ɨɩɪɟɞɟɥɹɸɬ ɨɛɴɟɦɧыɣ КɉȾ ɨɛ  , ɤɨɬɨɪыɣ ɪа-
ɜɟɧ ɨɬɧɨɲɟɧɢɸ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɨɞаɱɢ Qɧ ɩɪɢ ɧɨɦɢɧаɥɶɧɨɦ ɞаɜɥɟɧɢɢ ɜ 
ɧаɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɤ ɮаɤɬɢɱɟɫɤɨɣ ɩɨɞаɱɟ Q0 ɩɪɢ ɦɢɧɢɦаɥɶɧɨɦ ɞаɜɥɟ-
ɧɢɢ ɜ ɧаɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ: 

 

    .
Q

Q

0

ɧ
ɨɛ                                            (2.3) 

Таɤ ɤаɤ Q0 ɨɱɟɧɶ ɧɟɡɧаɱɢɬɟɥɶɧɨ ɨɬɥɢɱаɟɬɫɹ ɨɬ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɨɞаɱɢ 

Qɬ , ɬɨ  
ɬ

Qɨɛ
Q

Q
1k . 

Ⱦɟɣɫɬɜɢɬɟɥɶɧаɹ ɩɨɞаɱа ɧаɫɨɫа ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɬɨɛɬQɧ QQkQ  .                                   (2.4) 

Нɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞаɱɢ ɧаɫɨɫа ɨɰɟɧɢɜаɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɩɭɥɶɫа-
ɰɢɢ ɩk , ɯаɪаɤɬɟɪɢɡɭɸɳɢɦ ɨɬɧɨɲɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɦɝɧɨɜɟɧɧɨɝɨ ɡɧаɱɟɧɢɹ 
ɩɨɞаɱɢ ɧаɫɨɫа ɤ ɫɪɟɞɧɟɦɭ ɡɧаɱɟɧɢɸ ɩɨɞаɱɢ: 

 

ɫɪ

minmax
ɩ

Q

QQ
k  ,                                   (2.5) 
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ɝɞɟ maxQ , minQ  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɦаɤɫɢɦаɥɶɧɨɟ ɢ ɦɢɧɢɦаɥɶɧɨɟ ɡɧаɱɟɧɢɹ 
ɦɝɧɨɜɟɧɧɨɣ ɩɨɞаɱɢ ɧаɫɨɫа; ɫɪQ  – ɫɪɟɞɧɟɟ ɡɧаɱɟɧɢɟ ɩɨɞаɱɢ. 

ɉɭɥɶɫɢɪɭɸɳɢɣ ɯаɪаɤɬɟɪ ɩɨɞаɱɢ ɜыɡыɜаɟɬ ɩɭɥɶɫаɰɢɸ ɞаɜɥɟɧɢɹ, ɤɨ-
ɬɨɪаɹ ɩɨɪɨɠɞаɟɬ ɜɢɛɪаɰɢɸ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞа ɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɭɫɬаɥɨɫɬɧɨɦɭ ɪаɡɪɭɲɟɧɢɸ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 

Ⱦаɜɥɟɧɢɟɦ ɧаɝɧɟɬаɧɢɹ ɧаɫɨɫа ɧаɡыɜаɟɬɫɹ ɢɡɛыɬɨɱɧɨɟ ɞаɜɥɟɧɢɟ, ɤɨɬɨ-
ɪɨɟ ɭɫɬаɧаɜɥɢɜаɟɬɫɹ ɜ ɟɝɨ ɧаɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɜɨ ɜɪɟɦɹ ɪаɛɨɬы. Ⱦаɜɥɟ-
ɧɢɟ, ɭɫɬаɧаɜɥɢɜаɸɳɟɟɫɹ ɩɪɢ ɷɬɨɦ ɜɨ ɜɫаɫыɜаɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ, ɧаɡыɜа-
ɟɬɫɹ ɞаɜɥɟɧɢɟɦ ɜɫаɫыɜаɧɢɹ. 

ɉɟɪɟɩаɞɨɦ ɞаɜɥɟɧɢɹ ɧа ɧаɫɨɫɟ (ɪаɛɨɱɢɦ ɞаɜɥɟɧɢɟɦ ɧаɫɨɫа) ɧаɡыɜаɟɬ-
ɫɹ ɪаɡɧɨɫɬɶ ɞаɜɥɟɧɢɣ ɧаɝɧɟɬаɧɢɹ (ɧа ɜыɯɨɞɟ ɢɡ ɧаɫɨɫа) ɢ ɜɫаɫыɜаɧɢɹ (ɧа 
ɜɯɨɞɟ ɜ ɧаɫɨɫ): 

 

ɜɯɜыɯɧ ppp  ,                                            (2.6) 

ɝɞɟ ɧp  – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ ɧа ɧаɫɨɫɟ; ɜыɯp  – ɞаɜɥɟɧɢɟ ɧа ɜыɯɨɞɟ ɢɡ ɧа-
ɫɨɫа; ɜɯp  – ɞаɜɥɟɧɢɟ ɧа ɜɯɨɞɟ ɜ ɧаɫɨɫ. 

Ɋаɡɥɢɱаɸɬ ɩɨɥɟɡɧɭɸ (ɜыɯɨɞɧɭɸ) ɢ ɩɨɬɪɟɛɥɹɟɦɭɸ (ɜɯɨɞɧɭɸ) ɦɨɳɧɨ-
ɫɬɢ ɝɢɞɪɨɦаɲɢɧы. ɉɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ ɧаɫɨɫа ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɷɧɟɪ-
ɝɢɸ, ɤɨɬɨɪаɹ ɫɨɨɛɳаɟɬɫɹ ɠɢɞɤɨɫɬɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩаɪаɦɟɬɪаɦɢ ɩɨɬɨɤа ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ: 

 

ɧɧɧɩ QpN  ,                                        (2.7) 

ɝɞɟ ɧɩN  – ɩɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ ɧаɫɨɫа, ȼɬ; ɧp  – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ ɧа ɧа-
ɫɨɫɟ, ɉа, ɜɯɜыɯɧ ppp , ɡɞɟɫɶ ɜыɯp  – ɞаɜɥɟɧɢɟ ɧа ɜыɯɨɞɟ ɢɡ ɧаɫɨɫа;    

ɜɯp  – ɞаɜɥɟɧɢɟ ɧа ɜɯɨɞɟ ɜ ɧаɫɨɫ;  ɧQ  – ɩɨɞаɱа ɧаɫɨɫа, ɦ3
/ɫ. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦаɹ ɧаɫɨɫɨɦ (ɦɨɳɧɨɫɬɶ ɧаɫɨɫа), ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ 

 

ɧɧɧɧɧ n2MMN  ,                             (2.8) 

ɝɞɟ ɧN  – ɦɨɳɧɨɫɬɶ ɧаɫɨɫа, ȼɬ; ɧM  – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧа ɜаɥɭ ɧаɫɨɫа, 
Н ɦ; ɧ  – ɭɝɥɨɜаɹ ɫɤɨɪɨɫɬɶ ɜɪаɳɟɧɢɹ ɜаɥа ɧаɫɨɫа, ɫ-1

; ɧn  – ɱаɫɬɨɬа ɜɪа-
ɳɟɧɢɹ ɜаɥа ɧаɫɨɫа, ɫ-1

. 

Ɋаɫɫɦɨɬɪɢɦ ɩɨɥɟɡɧɭɸ ɢ ɩɨɬɪɟɛɥɹɟɦɭɸ ɦɨɳɧɨɫɬɢ ɞɥɹ ɝɢɞɪɨɞɜɢɝаɬɟ-
ɥɟɣ. Ⱦɥɹ ɝɢɞɪɨɦɨɬɨɪа ɩɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜыɪаɠɟɧɢɟɦ 

 

ɦɦɦɦɦɩ n2MɆN  ,                             (2.9) 
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ɝɞɟ ɦɩN  – ɩɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɦɨɬɨɪа, ȼɬ; ɦɆ  – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ 
ɧа ɜаɥɭ ɝɢɞɪɨɦɨɬɨɪа, Н ɦ; ɦ  – ɭɝɥɨɜаɹ ɫɤɨɪɨɫɬɶ ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨ-
ɦɨɬɨɪа, ɫ-1

;   ɦn    – ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа, ɫ-1
. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦаɹ ɝɢɞɪɨɦɨɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɦɦɦɦɦɦ nqpQpN  ,                             (2.10) 

ɝɞɟ ɦN  – ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦаɹ ɝɢɞɪɨɦɨɬɨɪɨɦ, ȼɬ; ɦp  – ɩɟɪɟɩаɞ 
ɞаɜɥɟɧɢɹ ɧа ɝɢɞɪɨɦɨɬɨɪɟ, ɉа, ɜыɯɜɯɦ ppp , ɡɞɟɫɶ ɜɯp  – ɞаɜɥɟɧɢɟ ɧа 
ɜɯɨɞɟ ɜ ɝɢɞɪɨɦɨɬɨɪ; ɜыɯp  – ɞаɜɥɟɧɢɟ ɧа ɜыɯɨɞɟ ɢɡ ɝɢɞɪɨɦɨɬɨɪа;             

ɦQ  – ɪаɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ;  ɦq  – ɪаɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪа, ɦ3 

(ɦ3/ɨɛ); ɦn  – ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа, ɫ-1
 (ɨɛ/ɫ). 

ɉɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪа ɨɩɪɟɞɟɥɹɟɬɫɹ ɜыɪаɠɟɧɢɟɦ 

 

FVNɰɩ  ,                                           (2.11) 

ɝɞɟ ɰɩN  – ɩɨɥɟɡɧаɹ ɦɨɳɧɨɫɬɶ, ɪаɡɜɢɜаɟɦаɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ, ȼɬ; F  – ɭɫɢ-
ɥɢɟ ɧа ɲɬɨɤɟ, Н;  V  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤа, ɦ/ɫ. 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦаɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩаɪаɦɟɬɪа-
ɦɢ ɩɨɬɨɤа ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 

 

ɰɰɰ QpN  ,                                        (2.12) 

ɝɞɟ  ɰN  – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪа, ȼɬ; ɰp  – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ ɧа ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɟ, ɉа;  ɰQ  – ɪаɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ. 

ɉɨɬɟɪɢ ɦɨɳɧɨɫɬɢ ɜ ɝɢɞɪɨɦаɲɢɧаɯ ɨɰɟɧɢɜаɸɬɫɹ ɩɨɥɧыɦ КɉȾ.  
ȼ ɨɛɳɟɦ ɜɢɞɟ ɩɨɥɧыɣ КɉȾ ɝɢɞɪɨɦаɲɢɧы ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 

ɦɨɳɧɨɫɬɢ ɧа ɜыɯɨɞɟ (ɩɨɥɟɡɧɨɣ) ɤ ɦɨɳɧɨɫɬɢ ɧа ɜɯɨɞɟ (ɩɨɬɪɟɛɥɹɟɦɨɣ): 
 

ɜɯ

ɜыɯ

N

N
 .                                        (2.13) 

ɉɨɞɫɬаɜɥɹɹ ɜ ɮɨɪɦɭɥɭ (2.13) ɡɧаɱɟɧɢɹ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɢɡ ɮɨɪɦɭɥ 
(2.7), (2.9), (2.11) ɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɢɡ ɮɨɪɦɭɥ (2.8), (2.10), 

(2.12),ɩɨɥɭɱɢɦ ɡɧаɱɟɧɢɹ КɉȾ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɥɹ ɧаɫɨɫа, ɝɢɞɪɨɦɨɬɨɪа ɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪа. 

ɉɨɥɧыɣ КɉȾ ɝɢɞɪɨɦаɲɢɧы ɭɱɢɬыɜаɟɬ ɜɫɟ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ, ɤɨɬɨɪыɟ 
ɜɨɡɧɢɤаɸɬ ɜ ɝɢɞɪɨɦаɲɢɧɟ ɩɪɢ ɞɜɢɠɟɧɢɢ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɋɭɳɟɫɬɜɭɸɬ 
ɬɪɢ ɜɢɞа ɬаɤɢɯ ɩɨɬɟɪɶ: ɝɢɞɪаɜɥɢɱɟɫɤɢɟ, ɦɟɯаɧɢɱɟɫɤɢɟ ɢ ɨɛɴɟɦɧыɟ. Ƚɢɞ-
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ɪаɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɧа ɩɪɟɨɞɨɥɟɧɢɟ ɩɭɬɟɜыɯ ɢ ɝɢɞɪаɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨ-
ɬɢɜɥɟɧɢɣ ɤаɧаɥɨɜ, ɨɤɨɧ ɝɢɞɪɨɦаɲɢɧ ɦɨɝɭɬ ɛыɬɶ ɭɱɬɟɧы ɝɢɞɪаɜɥɢɱɟɫɤɢɦ 
КɉȾ ɝ . 

Ɇɟɯаɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ, ɜɨɡɧɢɤаɸɳɢɟ ɜ ɪɟɡɭɥɶɬаɬɟ ɞɟɣɫɬɜɢɹ ɫɢɥ ɬɪɟ-
ɧɢɹ ɜ ɩɨɞɜɢɠɧыɯ ɡɜɟɧɶɹɯ ɝɢɞɪɨɦаɲɢɧы (ɜ ɩɨɞɲɢɩɧɢɤаɯ, ɲаɪɧɢɪаɯ, ɦɟ-
ɠɞɭ ɩɨɪɲɧɹɦɢ ɢ ɫɬɟɧɤаɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢ ɬ.ɞ.), ɭɱɢɬыɜаɸɬɫɹ ɦɟɯаɧɢ-
ɱɟɫɤɢɦ КɉȾ ɦ . 

Ɉɛɴɟɦɧыɟ ɩɨɬɟɪɢ, ɫɜɹɡаɧɧыɟ ɫ ɭɬɟɱɤаɦɢ, ɩɟɪɟɬɟɱɤаɦɢ ɢ ɫɠɢɦаɟɦɨ-
ɫɬɶɸ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɭɱɢɬыɜаɸɬɫɹ ɨɛɴɟɦɧыɦ КɉȾ ɨɛ .  

Таɤɢɦ ɨɛɪаɡɨɦ, ɩɨɥɧыɣ КɉȾ ɝɢɞɪɨɦаɲɢɧы ɩɪɟɞɫɬаɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨ-
ɢɡɜɟɞɟɧɢɟ ɬɪɟɯ ɱаɫɬɧыɯ КɉȾ: 

 

ɨɛɦɝ  ,                                        (2.14) 

ɢɥɢ  
ɨɛɝɦ , 

ɝɞɟ ɝɦ  – ɝɢɞɪɨɦɟɯаɧɢɱɟɫɤɢɣ КɉȾ, ɦɝɝɦ . 

ɉɨɥɧыɣ КɉȾ ɝɢɞɪɨɦаɲɢɧы ɡаɜɢɫɢɬ ɨɬ ɟɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨ-
ɝɨ ɫɨɫɬɨɹɧɢɹ. 

 

 

2.4. КșȎȟȟиȢиȘȎȤия 

ȜȏȨȓȚțȩȣ ȑиȒȞȜȚȎȦиț 

 

ǰ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɦ, ɫɨɡɞаɸɬ ɝɢɞɪɨɦаɲɢɧы ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɢɥɢ 
ɢɫɩɨɥɶɡɭɸɬ ɟɝɨ, ɢɯ ɪаɡɞɟɥɹɸɬ ɧа ɨɛɴɟɦɧыɟ ɧаɫɨɫы ɢ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ. 

ȼ ɨɛɴɟɦɧɨɦ ɧаɫɨɫɟ ɠɢɞɤɨɫɬɶ ɩɟɪɟɦɟɳаɟɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɜыɬɟɫɧɟɧɢɹ ɟɟ 
ɢɡ ɪаɛɨɱɢɯ ɤаɦɟɪ ɜыɬɟɫɧɢɬɟɥɹɦɢ.  

ɉɨɞ ɪɚɛɨɱɟɣ ɤɚɦɟɪɨɣ ɨɛɴɟɦɧɨɣ ɝɢɞɪɨɦаɲɢɧы ɩɨɧɢɦаɟɬɫɹ ɩɪɨɫɬɪаɧ-
ɫɬɜɨ ɜɧɭɬɪɢ ɦаɲɢɧы, ɨɝɪаɧɢɱɟɧɧɨɟ ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɪаɛɨɱɢɯ 
ɷɥɟɦɟɧɬɨɜ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɧɹɸɳɟɟ ɫɜɨɣ ɨɛɴɟɦ ɢ ɩɨɩɟɪɟɦɟɧɧɨ ɫɨɨɛ-
ɳаɸɳɟɟɫɹ ɫ ɜɯɨɞɨɦ ɢ ɜыɯɨɞɨɦ ɧаɫɨɫа.  

Ɉɛɴɟɦɧаɹ ɝɢɞɪɨɦаɲɢɧа ɦɨɠɟɬ ɢɦɟɬɶ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɪаɛɨɱɢɯ 
ɤаɦɟɪ, ɤɨɬɨɪыɟ ɨɛɪаɡɭɸɬɫɹ ɪаɡɥɢɱɧыɦɢ ɷɥɟɦɟɧɬаɦɢ, ɧаɩɪɢɦɟɪ, ɩаɪаɦɢ 
ɩɨɪɲɟɧɶ – ɰɢɥɢɧɞɪ, ɜɩаɞɢɧа ɲɟɫɬɟɪɧɢ – ɡɭɛ ɲɟɫɬɟɪɧɢ ɢ ɬ.ɩ. 

ɉɨɞ ɜɵɬɟɫɧɢɬɟɥяɦɢ ɩɨɧɢɦаɟɬɫɹ ɪаɛɨɱɢɣ ɨɪɝаɧ ɧаɫɨɫа, ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɨ ɜɫаɫыɜаɸɳɢɣ ɢ ɜыɬɟɫɧɹɸɳɢɣ ɠɢɞɤɨɫɬɶ ɢɡ ɪаɛɨɱɢɯ ɤаɦɟɪ. Тɢɩɢɱ-
ɧыɟ ɜыɬɟɫɧɢɬɟɥɢ – ɩɨɪɲɟɧɶ, ɩɥɭɧɠɟɪ, ɲɟɫɬɟɪɧɹ, ɩɥаɫɬɢɧа ɢ ɞɪ. 
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ɉɨ ɯаɪаɤɬɟɪɭ ɞɜɢɠɟɧɢɹ ɜыɬɟɫɧɢɬɟɥɹ ɨɛɴɟɦɧыɟ ɝɢɞɪɨɦаɲɢɧы ɞɟɥɹɬɫɹ 
ɧа ɪɨɬɨɪɧыɟ ɢ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧыɟ.  

ȼ ɪɨɬɨɪɧɵх ɝɢɞɪɨɦɚɲɢɧɚх ɪаɛɨɱɢɟ ɤаɦɟɪы ɜɪаɳаɸɬɫɹ ɢɥɢ ɫɨɜɟɪɲа-
ɸɬ ɜɪаɳаɬɟɥɶɧɨɟ ɢ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. Эɬɢ ɝɢɞɪɨɦа-
ɲɢɧы ɢɦɟɸɬ ɬɪɢ ɨɫɧɨɜɧыɯ ɪаɛɨɱɢɯ ɷɥɟɦɟɧɬа: ɪɨɬɨɪ, ɫɬаɬɨɪ ɢ ɜыɬɟɫɧɢ-
ɬɟɥɶ. Ɋɨɬɨɪ ɧаɫɨɫа ɜɪаɳаɟɬɫɹ ɫɢɧɯɪɨɧɧɨ ɫ ɜаɥɨɦ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝаɬɟɥɹ.  

Ɋаɛɨɱɢɣ ɰɢɤɥ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɮаɡ: ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦа ɪаɛɨɱɟɣ 
ɤаɦɟɪы (ɩɪɨɰɟɫɫ ɜɫаɫыɜаɧɢɹ ɞɥɹ ɧаɫɨɫа ɢ ɧаɝɧɟɬаɧɢɹ ɞɥɹ ɝɢɞɪɨɦɨɬɨɪа), 
ɡаɦыɤаɧɢɟ, ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦа ɪаɛɨɱɟɣ ɤаɦɟɪы (ɩɪɨɰɟɫɫ ɧаɝɧɟɬаɧɢɹ ɞɥɹ 
ɧаɫɨɫа ɢ ɫɥɢɜа ɞɥɹ ɝɢɞɪɨɦɨɬɨɪа) ɢ ɜɧɨɜɶ ɡаɦыɤаɧɢɟ.  

Ɋаɡɞɟɥɟɧɢɟ ɷɬɢɯ ɮаɡ ɨɛɟɫɩɟɱɢɜаɟɬ ɫɩɟɰɢаɥɶɧɨɟ ɪаɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ ɬɨɪɰɟɜɨɝɨ, ɨɫɟɜɨɝɨ (ɰаɩɮɟɧɧɨɝɨ), ɤɥаɩаɧɧɨɝɨ ɢ ɤɥаɩаɧɧɨ-

ɳɟɥɟɜɨɝɨ ɬɢɩа. Нɟɤɨɬɨɪыɟ ɝɢɞɪɨɦаɲɢɧы, ɧаɩɪɢɦɟɪ ɲɟɫɬɟɪɟɧɧыɟ ɢ ɜɢɧ-
ɬɨɜыɟ, ɧɟ ɢɦɟɸɬ ɫɩɟɰɢаɥɶɧыɯ ɪаɫɩɪɟɞɟɥɢɬɟɥɶɧыɯ ɭɫɬɪɨɣɫɬɜ. 

Ɋɨɬɨɪɧыɟ ɝɢɞɪɨɦаɲɢɧы ɩɨɞɪаɡɞɟɥɹɸɬɫɹ ɧа ɪɨɬɨɪɧɨ-ɜɪаɳаɬɟɥɶɧыɟ, ɜ 
ɤɨɬɨɪыɯ ɜыɬɟɫɧɢɬɟɥɢ ɫɨɜɟɪɲаɸɬ ɬɨɥɶɤɨ ɜɪаɳаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ, ɢ ɪɨ-
ɬɨɪɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧыɟ, ɜ ɤɨɬɨɪыɯ ɜыɬɟɫɧɢɬɟɥɢ ɫɨɜɟɪɲаɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɞɜа ɞɜɢɠɟɧɢɹ: ɜɪаɳаɬɟɥɶɧɨɟ ɢ ɩɨɫɬɭɩаɬɟɥɶɧɨɟ. 

Ɋɨɬɨɪɧɨ-ɜɪаɳаɬɟɥɶɧыɟ ɧаɫɨɫы ɛыɜаɸɬ ɡɭɛɱаɬыɟ ɢ ɜɢɧɬɨɜыɟ. ȼ ɡɭɛ-
ɱаɬыɯ ɧаɫɨɫаɯ ɪɨɬɨɪ ɢ ɜыɬɟɫɧɢɬɟɥɶ ɢɦɟɸɬ ɮɨɪɦɭ ɡɭɛɱаɬыɯ ɤɨɥɟɫ, а ɠɢɞ-
ɤɨɫɬɶ ɩɟɪɟɦɟɳаɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɢɯ ɜɪаɳɟɧɢɹ. ȼ ɜɢɧɬɨɜыɯ ɧаɫɨɫаɯ ɪɨɬɨɪ 
ɢɦɟɟɬ ɮɨɪɦɭ ɜɢɧɬа, ɤɨɬɨɪыɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɜыɩɨɥɧɹɟɬ ɮɭɧɤɰɢɸ ɜыɬɟɫ-
ɧɢɬɟɥɹ, а ɠɢɞɤɨɫɬɶ ɜ ɧаɫɨɫɟ ɩɟɪɟɦɟɳаɟɬɫɹ ɜɞɨɥɶ ɨɫɟɣ ɜɪаɳɟɧɢɹ ɜɢɧɬɨɜ. 
Ɉɫɧɨɜɧɨɣ ɪаɡɧɨɜɢɞɧɨɫɬɶɸ ɡɭɛɱаɬыɯ ɧаɫɨɫɨɜ ɹɜɥɹɸɬɫɹ ɲɟɫɬɟɪɟɧɧыɟ. 

К ɪɨɬɨɪɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧыɦ ɝɢɞɪɨɦаɲɢɧаɦ ɨɬɧɨɫɹɬɫɹ ɲɢɛɟɪɧыɟ (ɜ 
ɨɫɧɨɜɧɨɦ ɩɥаɫɬɢɧɱаɬыɟ) ɢ ɪɨɬɨɪɧɨ-ɩɨɪɲɧɟɜыɟ. Ɋаɡɥɢɱаɸɬɫɹ ɨɧɢ ɧɟ 
ɬɨɥɶɤɨ ɮɨɪɦɨɣ ɜыɬɟɫɧɢɬɟɥɟɣ (ɩɥаɫɬɢɧ ɢ ɩɨɪɲɧɟɣ), ɧɨ ɢ ɩɨ ɫɩɨɫɨɛɭ ɨɛɪа-
ɡɨɜаɧɢɹ ɪаɛɨɱɢɯ ɤаɦɟɪ. ȿɫɥɢ ɜ ɩɥаɫɬɢɧɱаɬыɯ ɝɢɞɪɨɦаɲɢɧаɯ ɪаɛɨɱɢɟ ɤа-
ɦɟɪы ɨɝɪаɧɢɱɢɜаɸɬɫɹ ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɜыɬɟɫɧɢɬɟɥɹɦɢ (ɩɥаɫɬɢɧаɦɢ) ɢ 
ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɪɨɬɨɪа ɢ ɫɬаɬɨɪа, ɬɨ ɜ ɪɨɬɨɪɧɨ-ɩɨɪɲɧɟɜыɯ ɨɧɢ ɨɛɪаɡɨɜа-
ɧы ɜɧɭɬɪɢ ɪɨɬɨɪа ɢ ɡаɦыɤаɸɬɫɹ ɜыɬɟɫɧɢɬɟɥɹɦɢ. 

ȼɢɞы ɪɨɬɨɪɧɨ-ɩɨɪɲɧɟɜыɯ ɝɢɞɪɨɦаɲɢɧ: аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ, ɜ ɤɨ-
ɬɨɪыɯ ɜыɬɟɫɧɢɬɟɥɢ ɢ ɪаɛɨɱɢɟ ɤаɦɟɪы ɪаɫɩɨɥɨɠɟɧы аɤɫɢаɥɶɧɨ, ɢ ɪаɞɢ-
аɥɶɧɨ-ɩɨɪɲɧɟɜыɟ, ɜ ɤɨɬɨɪыɯ ɜыɬɟɫɧɢɬɟɥɢ ɪаɫɩɨɥɨɠɟɧы ɩɟɪɩɟɧɞɢɤɭɥɹɪ-
ɧɨ ɨɫɢ ɜɪаɳɟɧɢɹ ɪɨɬɨɪа. 

Кɪɨɦɟ ɬɨɝɨ, ɪɨɬɨɪɧыɟ ɝɢɞɪɨɦаɲɢɧы ɩɨɞɪаɡɞɟɥɹɸɬɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɪɟɝɭɥɢɪɨɜаɧɢɹ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа – ɧа ɪɟɝɭɥɢɪɭɟɦыɟ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦыɟ; ɩɨ 
ɧаɩɪаɜɥɟɧɢɸ ɩɨɬɨɤа ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ – ɫ ɩɨɫɬɨɹɧɧыɦ ɢ ɪɟɜɟɪɫɢɜɧыɦ 
ɩɨɬɨɤɨɦ; ɩɨ ɱɢɫɥɭ ɪаɛɨɱɢɯ ɰɢɤɥɨɜ, ɫɨɜɟɪɲаɟɦыɯ ɡа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа, – 
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ɨɞɧɨ-, ɞɜɭɯ- ɢ ɦɧɨɝɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ. Ɋɨɬɨɪɧыɟ ɝɢɞɪɨɦаɲɢɧы (ɤɪɨɦɟ 
ɦаɲɢɧ ɫ ɤɥаɩаɧɧыɦ ɪаɫɩɪɟɞɟɥɟɧɢɟɦ) ɦɨɝɭɬ ɛыɬɶ ɨɛɪаɬɢɦы, ɬ.ɟ. ɫɩɨɫɨɛ-
ɧы ɪаɛɨɬаɬɶ ɤаɤ ɜ ɪɟɠɢɦɟ ɧаɫɨɫа, ɬаɤ ɢ ɜ ɪɟɠɢɦɟ ɝɢɞɪɨɦɨɬɨɪа.  

ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɦɨɬɨɪɨɜ, ɨɞɧаɤɨ, ɦɨɠɧɨ ɡаɦɟɬɢɬɶ ɧɟɤɨɬɨɪыɟ ɨɬ-
ɥɢɱɢɹ ɨɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɪɨɬɨɪɧыɯ ɧаɫɨɫɨɜ, ɨɛɭɫɥɨɜɥɟɧɧыɟ ɪаɡɥɢɱɧыɦ 
ɮɭɧɤɰɢɨɧаɥɶɧыɦ ɧаɡɧаɱɟɧɢɟɦ ɷɬɢɯ ɝɢɞɪɨɦаɲɢɧ.  

ȼ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵх ɧаɫɨɫаɯ ɠɢɞɤɨɫɬɶ ɜыɬɟɫɧɹɟɬɫɹ ɢɡ ɧɟ-
ɩɨɞɜɢɠɧыɯ ɤаɦɟɪ ɜ ɪɟɡɭɥɶɬаɬɟ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɜɨɡɜɪаɬɧɨ-

ɩɨɫɬɭɩаɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜыɬɟɫɧɢɬɟɥɹ. ɉɨ ɜɢɞɭ ɜыɬɟɫɧɢɬɟɥɟɣ ɷɬɢ ɧаɫɨ-
ɫы ɞɟɥɹɬɫɹ ɧа ɩɨɪɲɧɟɜыɟ ɢ ɞɢаɮɪаɝɦɟɧɧыɟ. ɉɥɭɧɠɟɪɧыɟ ɧаɫɨɫы ɬɨɠɟ 
ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɪɲɧɟɜыɦ. Ɋаɡɥɢɱɢɟ ɦɟɠɞɭ ɧɢɦɢ – ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɜыɬɟɫɧɢ-
ɬɟɥɹ ɢ ɯаɪаɤɬɟɪɟ ɭɩɥɨɬɧɟɧɢɹ. 

Ɉɫɧɨɜɧыɟ ɫɜɨɣɫɬɜа ɪɨɬɨɪɧыɯ ɧаɫɨɫɨɜ, ɜыɬɟɤаɸɳɢɟ ɢɡ ɫɩɟɰɢɮɢɤɢ ɢɯ 
ɪаɛɨɱɟɝɨ ɩɪɨɰɟɫɫа ɢ ɨɬɥɢɱаɸɳɢɟ ɢɯ ɨɬ ɩɨɪɲɧɟɜыɯ ɧаɫɨɫɨɜ, ɫɥɟɞɭɸɳɢɟ: 

1.Ɉɛɪаɬɢɦɨɫɬɶ, ɬ.ɟ. ɫɩɨɫɨɛɧɨɫɬɶ ɪɨɬɨɪɧыɯ ɧаɫɨɫɨɜ ɪаɛɨɬаɬɶ ɜ ɤаɱɟɫɬ-
ɜɟ ɝɢɞɪɨɦɨɬɨɪɨɜ. ɉɨɪɲɧɟɜыɟ ɧаɫɨɫы ɷɬɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɟ ɨɛɥаɞаɸɬ. 

2.Ȼɨɥɶɲаɹ ɛыɫɬɪɨɯɨɞɧɨɫɬɶ. Ɇаɤɫɢɦаɥɶɧɨ ɞɨɩɭɫɬɢɦыɟ ɡɧаɱɟɧɢɹ ɱаɫ-
ɬɨɬы ɜɪаɳɟɧɢɹ ɜаɥа ɞɥɹ ɪɨɬɨɪɧыɯ ɧаɫɨɫɨɜ Ч = 2 000...5 000 ɨɛ/ɦɢɧ. Ⱦɥɹ 
ɩɨɪɲɧɟɜыɯ ɧаɫɨɫɨɜ ɷɬɢ ɡɧаɱɟɧɢɹ ɜ ɧɟɫɤɨɥɶɤɨ ɪаɡ ɦɟɧɶɲɟ. 

3.ɋɩɨɫɨɛɧɨɫɬɶ ɪаɛɨɬаɬɶ ɬɨɥɶɤɨ ɧа ɱɢɫɬыɯ (ɨɬɮɢɥɶɬɪɨɜаɧɧыɯ ɢ ɧɟ ɫɨ-
ɞɟɪɠаɳɢɯ аɛɪаɡɢɜɧыɯ ɢ ɦɟɬаɥɥɢɱɟɫɤɢɯ ɱаɫɬɢɰ), ɧɟаɝɪɟɫɫɢɜɧыɯ ɢ ɫɦаɡы-
ɜаɸɳɢɯ ɠɢɞɤɨɫɬɹɯ. Эɬɢ ɬɪɟɛɨɜаɧɢɹ ɤ ɠɢɞɤɨɫɬɢ ɨɛɭɫɥɨɜɥɟɧы ɦаɥыɦɢ ɡа-
ɡɨɪаɦɢ ɜ ɪɨɬɨɪɧɨɦ ɧаɫɨɫɟ ɢ ɬɪɟɧɢɟɦ ɦɟɠɞɭ ɨɛɪаɛɨɬаɧɧыɦɢ ɩɨ ɜыɫɲɢɦ 
ɤɥаɫɫаɦ ɬɨɱɧɨɫɬɢ ɢ ɱɢɫɬɨɬы ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɫɬаɬɨɪа, ɪɨɬɨɪа ɢ ɜыɬɟɫɧɢɬɟ-
ɥɟɣ. 

ȿɫɥɢ ɩɟɪɜыɟ ɞɜа ɫɜɨɣɫɬɜа ɪɨɬɨɪɧыɯ ɧаɫɨɫɨɜ ɹɜɥɹɸɬɫɹ ɢɯ ɩɪɟɢɦɭɳɟ-
ɫɬɜаɦɢ, ɬɨ ɬɪɟɬɶɟ ɨɝɪаɧɢɱɢɜаɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɟ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧаɢɛɨɥɶɲɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨ-
ɞаɯ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧыɯ ɢ ɞɪɭɝɢɯ ɦаɲɢɧ ɩɨɥɭɱɢɥɢ ɪɨɬɨɪɧыɟ ɝɢɞ-
ɪɨɦаɲɢɧы. 

 

 

2.5. ǽȜȞȦțȓȐȩȓ țȎȟȜȟȩ 

 

ǲɥɹ ɩɟɪɟɤаɱɢɜаɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɩɨɪɲɧɟɜыɟ ɧаɫɨɫы (ɪɢɫ. 
2.5, 2.6), ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪыɯ ɨɫɧɨɜаɧ ɧа ɩɟɪɟɦɟɳɟɧɢɢ ɠɢɞɤɨɫɬɢ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜыɬɟɫɧɢɬɟɥɹ, ɞɜɢɝаɸɳɟɝɨɫɹ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɧɟɩɨɞɜɢɠɧɨɣ ɪаɛɨɱɟɣ ɤаɦɟɪы.  
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Ɋаɛɨɱɢɣ ɰɢɤɥ ɧаɫɨɫа ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɮаɡ: ɜɫаɫыɜаɧɢɹ ɢ ɧаɝɧɟɬаɧɢɹ. 
ȼɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜыɬɟɫɧɢɬɟɥɟɣ (ɩɨɪɲɧɟɣ, ɩɥɭɧɠɟ-
ɪɨɜ, ɞɢаɮɪаɝɦ ɢ ɬ.ɞ.) ɱаɳɟ ɜɫɟɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɤɪɢɜɨɲɢɩ-
ɧɨ-ɲаɬɭɧɧɨɝɨ ɦɟɯаɧɢɡɦа, ɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɞɪɭɝɢɟ ɦɟɯаɧɢɡɦы (ɤɭɥаɱ-
ɤɨɜыɟ, ɷɤɫɰɟɧɬɪɢɤɨɜыɟ ɢ ɬ.ɩ.). 

 

 

 
 

Ɋɢɫ. 2.5. ɋɯɟɦа ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа: 
1, 4 – ɨɛɪаɬɧыɟ ɤɥаɩаɧы; 2 – ɜыɬɟɫɧɢɬɟɥɶ (ɩɨɪɲɟɧɶ); 

3 – ɰɢɥɢɧɞɪ; Ⱥ – ɪаɛɨɱаɹ ɤаɦɟɪа 

 

Ɋаɫɫɦɨɬɪɢɦ ɫɯɟɦɭ ɞɢаɮɪаɝɦɟɧɧɨɝɨ ɧаɫɨɫа (ɪɢɫ. 2.7), ɫɨɫɬɨɹɳɟɝɨ ɢɡ 
ɧɟɩɨɞɜɢɠɧɨɣ ɪаɛɨɱɟɣ ɤаɦɟɪы 6, ɞɢаɮɪаɝɦы (ɜыɬɟɫɧɢɬɟɥɹ) 1, ɜыɩɨɥɧɟɧ-
ɧɨɣ ɢɡ ɷɥаɫɬɢɱɧɨɝɨ ɦаɬɟɪɢаɥа. Ɋаɛɨɱаɹ ɤаɦɟɪа ɫɨɟɞɢɧɟɧа ɫɨ ɜɫаɫыɜаɸ-
ɳɟɣ 5 ɢ ɧаɩɨɪɧɨɣ 3 ɝɢɞɪɨɥɢɧɢɹɦɢ, ɫɧаɛɠɟɧɧыɦɢ ɨɛɪаɬɧыɦɢ ɤɥаɩаɧаɦɢ 
2 ɢ 4. ɉɪɢ ɡаɩɨɥɧɟɧɢɢ ɪаɛɨɱɟɣ ɤаɦɟɪы ɠɢɞɤɨɫɬɶɸ ɜɫаɫыɜаɸɳɢɣ ɤɥа-
ɩаɧ 4 ɨɬɤɪыɬ, а ɧаɩɨɪɧыɣ 2  ɡаɤɪыɬ. ɉɪɢ ɧаɝɧɟɬаɧɢɢ ɠɢɞɤɨɫɬɢ – ɧаɨɛɨ-
ɪɨɬ. Ⱦɢаɮɪаɝɦа ɫɨɟɞɢɧɟɧа ɫɨ ɲɬɨɤɨɦ 7 ɩɪɢɜɨɞа, ɫɨɜɟɪɲаɸɳɢɦ ɜɨɡɜɪаɬ-
ɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. 
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Ɋɢɫ. 2.6. ɋɯɟɦа ɩɥɭɧɠɟɪɧɨɝɨ ɧаɫɨɫа: 

1, 4 – ɨɛɪаɬɧыɟ ɤɥаɩаɧы; 2 – ɜыɬɟɫɧɢɬɟɥɶ (ɩɥɭɧɠɟɪ); 

3 – ɰɢɥɢɧɞɪ; Ⱥ – ɪаɛɨɱаɹ ɤаɦɟɪа 

 

 
 

Ɋɢɫ. 2.7. ɋɯɟɦа ɞɢаɮɪаɝɦɟɧɧɨɝɨ ɧаɫɨɫа: 
1 – ɞɢаɮɪаɝɦа (ɜыɬɟɫɧɢɬɟɥɶ); 2, 4 –ɨɛɪаɬɧыɟ ɤɥаɩаɧы; 

3 – ɧаɩɨɪɧаɹ ɝɢɞɪɨɥɢɧɢɹ; 5 – ɜɫаɫыɜаɸɳаɹ ɝɢɞɪɨɥɢɧɢɹ; 
6 – ɪаɛɨɱаɹ ɤаɦɟɪа; 7 – ɲɬɨɤ ɩɪɢɜɨɞа 
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Ⱦɢаɮɪаɝɦɟɧɧыɟ ɧаɫɨɫы ɱаɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɟɪɟɤаɱɢɜаɧɢɹ ɠɢɞɤɨ-
ɫɬɟɣ, ɡаɝɪɹɡɧɟɧɧыɯ ɪаɡɥɢɱɧыɦɢ ɩɪɢɦɟɫɹɦɢ (ɩɟɫɤɨɦ, аɛɪаɡɢɜɧыɦɢ ɦаɬɟ-
ɪɢаɥаɦɢ), а ɬаɤɠɟ ɯɢɦɢɱɟɫɤɢ аɤɬɢɜɧыɯ ɠɢɞɤɨɫɬɟɣ. Наɫɨɫы ɤɭɥаɱɤɨɜɨɝɨ 
ɬɢɩа ɧаɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɫɬаɰɢɨɧаɪɧɨɝɨ (ɤɭɡɧɟɱɧɨ-

ɩɪɟɫɫɨɜɨɝɨ, ɦɟɬаɥɥɭɪɝɢɱɟɫɤɨɝɨ ɢ ɞɪ.) ɨɛɨɪɭɞɨɜаɧɢɹ. 
Кɨɧɫɬɪɭɤɬɢɜɧɨɟ ɨɮɨɪɦɥɟɧɢɟ ɩɨɪɲɧɟɜыɯ ɧаɫɨɫɨɜ ɱɪɟɡɜыɱаɣɧɨ ɪаɡɧɨ-

ɨɛɪаɡɧɨ ɢ ɜ ɧаɫɬɨɹɳɟɦ ɩɨɫɨɛɢɢ ɧɟ ɪаɫɫɦаɬɪɢɜаɟɬɫɹ. 
 

 

2глг ШȓȟȠȓȞȓțțȩȓ ȑиȒȞȜȚȎȦиțȩ 

 

Шɟɫɬɟɪɟɧɧыɟ ɝɢɞɪɨɦаɲɢɧы ɢɦɟɸɬ ɪаɛɨɱɢɟ ɤаɦɟɪы, ɨɛɪаɡɨɜаɧɧыɟ 
ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɡɭɛɱаɬыɯ ɤɨɥɟɫ, ɤɨɪɩɭɫа ɢ ɛɨɤɨɜыɯ ɤɪыɲɟɤ, а 
ɜыɬɟɫɧɢɬɟɥɢ ɫɨɜɟɪɲаɸɬ ɬɨɥɶɤɨ ɜɪаɳаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ. Эɬɢ ɦаɲɢɧы 
ɩɪɨɫɬы ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɫɨɞɟɪɠаɬ ɦаɥɨɟ ɱɢɫɥɨ ɞɟɬаɥɟɣ, ɬɟɯɧɨɥɨɝɢɱɧы ɢ 
ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ. 

Эɬɢ ɝɢɞɪɨɦаɲɢɧы ɛыɜаɸɬ ɫ ɜɧɭɬɪɟɧɧɢɦ ɢ ɜɧɟɲɧɢɦ ɡаɰɟɩɥɟɧɢɟɦ, 
ɦɧɨɝɨɫɟɤɰɢɨɧɧыɦɢ, ɦɧɨɝɨɲɟɫɬɟɪɟɧɧыɦɢ, ɦɧɨɝɨɫɬɭɩɟɧɱаɬыɦɢ. ȼ ɧɢɯ 
ɢɫɩɨɥɶɡɭɸɬ ɤɨɫɨɡɭɛыɟ ɢ ɲɟɜɪɨɧɧыɟ ɲɟɫɬɟɪɧɢ. ɒɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɡаɰɟɩɥɟɧɢɟɦ ɛɨɥɟɟ ɤɨɦɩаɤɬɧы, ɧɨ ɫɥɨɠɧɟɟ ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ. 

Наɢɛɨɥɶɲɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɨɥɭɱɢɥ ɲɟɫɬɟɪɟɧɧыɣ ɧаɫɨɫ ɫ ɜɧɟɲɧɢɦ 
ɡаɰɟɩɥɟɧɢɟɦ ɢ ɨɞɢɧаɤɨɜыɦ ɱɢɫɥɨɦ ɡɭɛɶɟɜ ɷɜɨɥɶɜɟɧɬɧɨɝɨ ɩɪɨɮɢɥɹ 
(ɪɢɫ. 2.8).Таɤɨɣ ɧаɫɨɫ ɫɨɫɬɨɢɬ ɢɡ ɩаɪы ɫɰɟɩɥɹɸɳɢɯɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɲɟɫ-
ɬɟɪɟɧ 1 (ɪɨɬɨɪа) ɢ 3 (ɜыɬɟɫɧɢɬɟɥɹ), ɩɨɦɟɳɟɧɧыɯ ɜ ɤɨɪɩɭɫ (ɫɬаɬɨɪ) 2 ɫ ɤа-
ɧаɥаɦɢ ɞɥɹ ɩɨɞɜɨɞа ɢ ɨɬɜɨɞа ɠɢɞɤɨɫɬɢ. 

ɉɪɢɧɰɢɩ ɪаɛɨɬы ɞаɧɧɨɝɨ ɧаɫɨɫа ɡаɤɥɸɱаɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɪɢ ɜɪа-
ɳɟɧɢɢ ɲɟɫɬɟɪɟɧ 1 ɢ 3, ɤɨɝɞа ɡɭɛɶɹ ɜыɯɨɞɹɬ ɢɡ ɡаɰɟɩɥɟɧɢɹ, ɨɛɴɟɦ ɤаɦɟɪы 
ɭɜɟɥɢɱɢɜаɟɬɫɹ, ɞаɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɢ ȼ ɭɦɟɧɶɲаɟɬɫɹ, ɩɪɨɢɫɯɨɞɢɬ ɜɫаɫыɜа-
ɧɢɟ ɠɢɞɤɨɫɬɢ. ɀɢɞɤɨɫɬɶ, ɩɨɩаɜɲаɹ ɜɨ ɜɩаɞɢɧы ɡɭɛɶɟɜ, ɩɟɪɟɦɟɳаɟɬɫɹ ɩɨ 
ɜɧɟɲɧɟɣ ɞɭɝɟ ɜ ɧаɩɪаɜɥɟɧɢɢ ɜɪаɳɟɧɢɹ ɲɟɫɬɟɪɟɧ ɜ ɩɨɥɨɫɬɶ Н. На ɜыɯɨɞɟ 
ɡɭɛɶɹ ɜɯɨɞɹɬ ɜ ɡаɰɟɩɥɟɧɢɟ, ɨɛɴɟɦ ɤаɦɟɪы ɭɦɟɧɶɲаɟɬɫɹ ɢ ɠɢɞɤɨɫɬɶ ɜы-
ɬɟɫɧɹɟɬɫɹ ɜ ɧаɩɨɪɧɭɸ ɝɢɞɪɨɥɢɧɢɸ. 

ɉɪɢ ɦаɥыɯ ɡаɡɨɪаɯ ɜ ɡɭɛɱаɬɨɦ ɡаɰɟɩɥɟɧɢɢ ɜɨɡɦɨɠɧɨ ɨɛɪаɡɨɜаɧɢɟ ɩɨ-
ɥɨɫɬɢ ɫ ɡаɳɟɦɥɟɧɧыɦ ɨɛɴɟɦɨɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɪɟɡɤɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɞаɜɥɟɧɢɹ ɢ ɪаɞɢаɥɶɧɨɣ ɫɢɥы, ɞɟɣɫɬɜɭɸɳɟɣ ɧа ɨɫɢ ɢ 
ɜаɥы ɧаɫɨɫа. Ⱦɥɹ ɭɫɬɪаɧɟɧɢɹ ɪɟɡɤɨɝɨ ɪɨɫɬа ɞаɜɥɟɧɢɹ (ɪаɡɝɪɭɡɤɢ ɧаɫɨɫа) 
ɩɪɟɞɭɫɦаɬɪɢɜаɸɬ ɤаɧаɥы ɜɨ ɜɩаɞɢɧаɯ ɲɟɫɬɟɪɟɧ, ɧа ɛɨɤɨɜыɯ ɤɪыɲɤаɯ ɢ 
ɧа ɧɟɪаɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ ɡɭɛɶɟɜ (ɞɥɹ ɧɟɪɟɜɟɪɫɢɜɧыɯ ɧаɫɨɫɨɜ). 
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Ɋɢɫ. 2.8. ɋɯɟɦа ɲɟɫɬɟɪɟɧɧɨɝɨ ɧаɫɨɫа: 

1 – ɜɟɞɭɳаɹ ɲɟɫɬɟɪɧɹ (ɪɨɬɨɪ); 2 – ɤɨɪɩɭɫ (ɫɬаɬɨɪ); 
3 – ɜɟɞɨɦаɹ ɲɟɫɬɟɪɧɹ (ɜыɬɟɫɧɢɬɟɥɶ) 

 

ɒɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɫɩɨɫɨɛɧы ɫɨɡɞаɜаɬɶ ɞаɜɥɟɧɢɟ ɞɨ 10...16 Ɇɉа, а 
ɢɧɨɝɞа ɢ ɜыɲɟ (ɞɨ 20 Ɇɉа). Ɉɞɧаɤɨ ɩɪɢ ɞаɜɥɟɧɢɢ ɛɨɥɶɲɟ 10 Ɇɉа ɧɟɨɛ-
ɯɨɞɢɦɨ ɩɪɟɞɭɫɦаɬɪɢɜаɬɶ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ ɤɨɦɩɟɧɫаɰɢɢ ɡаɡɨɪɨɜ ɩɨ ɬɨɪɰаɦ 
ɲɟɫɬɟɪɟɧ. Эɬɨ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ ɢɡ ɩɥаɜаɸɳɢɯ ɜɬɭɥɨɤ, ɤɨɬɨɪыɟ ɞаɜɥɟ-
ɧɢɟɦ ɠɢɞɤɨɫɬɢ ɩɪɢɠɢɦаɸɬɫɹ ɤ ɬɨɪɰɟɜыɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɲɟɫɬɟɪɟɧ ɢ ɬɟɦ 
ɫаɦыɦ ɭɦɟɧɶɲаɸɬ ɡаɡɨɪ, ɩɨɜыɲаɹ ɫɬɟɩɟɧɶ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɜ ɧаɫɨɫɟ. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɫɨɛɨ ɜыɫɨɤɢɯ ɞаɜɥɟɧɢɣ ɢɧɨɝɞа ɩɪɢɦɟɧɹɸɬ ɦɧɨɝɨɫɬɭ-
ɩɟɧɱаɬыɟ ɲɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы. ɂɯ ɫɨɫɬаɜɥɹɸɬ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɲɟɫɬɟɪɟɧ-
ɧыɯ ɧаɫɨɫɨɜ, ɫɨɟɞɢɧɟɧɧыɯ ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨ. Таɤɨɣ ɧаɫɨɫ ɫɨɡɞаɟɬ ɞаɜɥɟ-
ɧɢɟ, ɪаɜɧɨɟ ɫɭɦɦɟ ɞаɜɥɟɧɢɣ, ɪаɡɜɢɜаɟɦыɯ ɜɫɟɦɢ ɫɬɭɩɟɧɹɦɢ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɲɟɫɬɟɪɟɧɧɨɝɨ ɧаɫɨɫа ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

b)1z(m2q 2
 ,                                       (2.15) 

ɝɞɟ m – ɦɨɞɭɥɶ ɡɭɛɱаɬɨɝɨ ɡаɰɟɩɥɟɧɢɹ; z – ɱɢɫɥɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ, z = 6...16;   

b  – ɲɢɪɢɧа ɲɟɫɬɟɪɧɢ. 
ɉɨɞаɱɭ ɧаɫɨɫа ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥаɦ (2.1), (2.4), ɦɨɳɧɨɫɬɶ, КɉȾ – 

ɩɨ ɮɨɪɦɭɥаɦ (2.7), (2.8) ɢ (2.13). 
Таɤ ɤаɤ ɩаɪаɦɟɬɪы, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɲɟɫɬɟɪɟɧɧɨɝɨ ɧа-

ɫɨɫа, – ɜɟɥɢɱɢɧы ɩɨɫɬɨɹɧɧыɟ, ɬɨ ɲɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɧɟɪɟɝɭɥɢɪɭɟɦы. 
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Наɫɨɫ ɩɨɞаɟɬ ɪаɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɧɟɪаɜɧɨɦɟɪɧɨ: ɦɝɧɨɜɟɧɧаɹ ɩɨɞаɱа 
ɹɜɥɹɟɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɮɭɧɤɰɢɟɣ ɭɝɥа ɩɨɜɨɪɨɬа ɜаɥа ɜɟɞɭɳɟɣ ɲɟɫɬɟɪɧɢ. 
Кɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫаɰɢɢ ɩɨɞаɱɢ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪ-
ɦɭɥɟ 

 

z

cos
25,1k

2

ɩ  ,                                (2.16) 

ɝɞɟ   – ɭɝɨɥ ɡаɰɟɩɥɟɧɢɹ,  = 20
ɨ
;  z – ɱɢɫɥɨ ɡɭɛɶɟɜ. 

Нɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞаɱɢ ɜыɡыɜаɟɬ ɩɭɥɶɫаɰɢɸ ɞаɜɥɟɧɢɹ ɢ ɨɬɪɢɰа-
ɬɟɥɶɧɨ ɫɤаɡыɜаɟɬɫɹ ɧа ɪаɛɨɬɟ ɧаɫɨɫа ɢ ɝɢɞɪɨɩɪɢɜɨɞа, ɫɨɡɞаɜаɹ ɜɢɛɪаɰɢɢ. 
Таɤɢɦ ɨɛɪаɡɨɦ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɭɥɶɫаɰɢɢ ɩɨɞаɱɢ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢ-
ɜаɬɶ ɱɢɫɥɨ ɡɭɛɶɟɜ ɲɟɫɬɟɪɧɢ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɩɨɞаɱɢ ɧаɫɨɫа ɢɥɢ ɩɨɥɭɱɟɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɧɟɡаɜɢɫɢ-
ɦыɯ ɩɨɬɨɤɨɜ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɦɧɨɝɨɲɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɫ ɬɪɟɦɹ ɢ 
ɛɨɥɟɟ ɲɟɫɬɟɪɧɹɦɢ, ɪаɡɦɟɳɟɧɧыɦɢ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ ɫ ɨɞɧɨɣ ɜɟɞɭɳɟɣ 
ɲɟɫɬɟɪɧɟɣ. 

ɒɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɩɨɥɭɱɢɥɢ ɧаɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢ-
ɜɨɞаɯ ɫɬɪɨɢɬɟɥɶɧыɯ, ɞɨɪɨɠɧыɯ ɢ ɤɨɦɦɭɧаɥɶɧыɯ ɦаɲɢɧ, ɪаɛɨɬаɸɳɢɯ 
ɩɪɢ ɞаɜɥɟɧɢɢ ɞɨ 15…20 Ɇɉа. 

Наɢɛɨɥɶɲɟɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɨɞɧɨɫɟɤɰɢɨɧɧыɟ ɲɟɫɬɟɪɟɧ-
ɧыɟ ɧаɫɨɫы ɫ ɩɪɹɦɨɡɭɛыɦɢ ɤɨɥɟɫаɦɢ ɜɧɟɲɧɟɝɨ ɡаɰɟɩɥɟɧɢɹ. 

Ɋаɛɨɬаɸɬ ɷɬɢ ɧаɫɨɫы ɩɪɢ ɜыɫɨɤɨɣ ɱаɫɬɨɬɟ ɜɪаɳɟɧɢɹ ɜаɥа, ɩɨɷɬɨɦɭ ɢɯ 
ɦɨɠɧɨ ɫɨɟɞɢɧɹɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜаɥаɦɢ ɩɪɢɜɨɞɹɳɢɯ ɞɜɢɝаɬɟɥɟɣ. 

ɉɪɢɦɟɧɹɸɬ ɜ ɨɫɧɨɜɧɨɦ ɲɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы ɬɢɩа Нɒ: Нɒ 10, 
Нɒ 32, Нɒ 50 (ɪɢɫ. 2.9) ɢ ɬ.ɞ., ɝɞɟ ɰɢɮɪы, ɫɬɨɹɳɢɟ ɪɹɞɨɦ ɫ ɛɭɤɜаɦɢ, 
ɭɤаɡыɜаɸɬ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɜ ɫɦ3

. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋТ 8754-80 ɲɟɫɬɟ-
ɪɟɧɧыɟ ɧаɫɨɫы ɩɨ ɢɫɩɨɥɧɟɧɢɸ ɞɟɥɹɬɫɹ ɧа ɬɪɢ ɝɪɭɩɩы, ɤɨɬɨɪыɟ ɨɛɨɡɧа-
ɱаɸɬ ɰɢɮɪаɦɢ 2, 3, 4 ɢ ɭɤаɡыɜаɸɬ ɧа ɫɩɨɫɨɛɧɨɫɬɶ ɪаɡɜɢɜаɬɶ ɨɩɪɟɞɟɥɟɧ-
ɧɨɟ ɞаɜɥɟɧɢɟ. 

К ɝɪɭɩɩɟ 2 ɨɬɧɨɫɹɬ ɧаɫɨɫы ɫ ɧɨɦɢɧаɥɶɧыɦ ɞаɜɥɟɧɢɟɦ ɧаɝɧɟɬаɧɢɹ 
14 Ɇɉа, ɤ ɝɪɭɩɩɟ 3 – ɧаɫɨɫы ɫ ɧɨɦɢɧаɥɶɧыɦ ɞаɜɥɟɧɢɟɦ ɧаɝɧɟɬаɧɢɹ  
16 Ɇɉа, ɤ ɝɪɭɩɩɟ 4 ɨɬɧɨɫɹɬ ɧаɫɨɫы ɫ ɧɨɦɢɧаɥɶɧыɦ ɞаɜɥɟɧɢɟɦ ɧаɝɧɟɬа-
ɧɢɹ 20 Ɇɉа. ɐɢɮɪы, ɭɤаɡыɜаɸɳɢɟ ɧа ɢɫɩɨɥɧɟɧɢɟ, ɩɢɲɭɬ ɩɨɫɥɟɞɧɢɦɢ ɜ 
ɢɧɞɟɤɫаɰɢɢ ɧаɫɨɫɨɜ. ɉɨɫɥɟ ɢɧɞɟɤɫаɰɢɢ ɩɢɲɭɬ ɛɭɤɜɭ Ʌ, ɟɫɥɢ ɧаɫɨɫ ɥɟɜɨɝɨ 
ɜɪаɳɟɧɢɹ (ɞɥɹ ɩɪаɜɨɝɨ ɜɪаɳɟɧɢɹ ɛɭɤɜɭ ɧɟ ɩɢɲɭɬ). Таɤ, ɧаɩɪɢɦɟɪ, ɧаɫɨɫ 
ɫ ɩɪаɜыɦ ɧаɩɪаɜɥɟɧɢɟɦ ɜɪаɳɟɧɢɹ ɜɟɞɭɳɟɝɨ ɜаɥа ɫ ɪаɛɨɱɢɦ ɨɛɴɟɦɨɦ 
32 ɫɦ3

 ɢɫɩɨɥɧɟɧɢɹ 3 ɨɛɨɡɧаɱаɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ: Нɒ 32-3. 
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Ɉɛɴɟɦɧыɣ КɉȾ ɲɟɫɬɟɪɟɧɧыɯ ɧаɫɨɫɨɜ ɡаɜɢɫɢɬ ɨɬ ɞаɜɥɟɧɢɹ ɢ ɜɹɡɤɨɫɬɢ 
ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɉɪɢ ɧɨɦɢɧаɥɶɧɨɦ ɞаɜɥɟɧɢɢ 16 Ɇɉа ɢ ɜɹɡɤɨɫɬɢ ɪаɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɪɹɞɤа 60...70 ɫɋɬ ɨɧ ɫɨɫɬаɜɥɹɟɬ ɧɟ ɦɟɧɟɟ 0,92...0,98. ɉɨɥ-
ɧыɣ КɉȾ ɲɟɫɬɟɪɟɧɧыɯ ɧаɫɨɫɨɜ – ɧɟ ɦɟɧɟɟ 0,82...0,90. 

 

 
 

Ɋɢɫ. 2.9. ɒɟɫɬɟɪɟɧɧыɟ ɧаɫɨɫы Нɒ 32ɍ-3 ɢ Нɒ 50ɍ-3: 

1 – ɤɪыɲɤа; 2 – ɤɨɪɩɭɫ; 3, 6 – ɨɩɨɪɧыɟ ɜɬɭɥɤɢ;  
4, 5 – ɜɟɞɨɦаɹ ɢ ɜɟɞɭɳаɹ ɲɟɫɬɟɪɧɢ; 7 – ɤɨɦɩɟɧɫаɬɨɪ;  

8 – 10 – ɦаɧɠɟɬы; 9 – ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ ɤɨɥɶɰɨ;  
11 – ɫɬɨɩɨɪɧɨɟ ɤɨɥɶɰɨ; 12 – ɨɩɨɪɧɨɟ ɤɨɥɶɰɨ;  

Ȼ – ɩɨɥɨɫɬɶ ɩɨɞɜɨɞа ɞаɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɢɡ ɧаɩɨɪɧɨɣ 

ɡɨɧы ɞɥɹ ɩɨɞɠɢɦа ɤɨɦɩɟɧɫаɬɨɪɨɜ; ȼ – ɤаɦɟɪа ɜɫаɫыɜаɧɢɹ 

 

Кɨɪɩɭɫа ɲɟɫɬɟɪɟɧɧыɯ ɧаɫɨɫɨɜ ɢɡɝɨɬɨɜɥɹɸɬ ɢɡ ɱɭɝɭɧа, ɫɬаɥɢ ɢɥɢ 
аɥɸɦɢɧɢɹ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɲɟɫɬɟɪɟɧ ɢɫɩɨɥɶɡɭɸɬ ɥɟɝɢɪɨɜаɧɧыɟ ɫɬаɥɢ 
(20ɏ,40ɏ,18Нɏ13Ⱥ ɢ ɞɪ.). Ȼɨɤɨɜыɟ ɤɪыɲɤɢ ɜыɩɨɥɧɹɸɬ, ɤаɤ ɢ ɤɨɪɩɭɫа, 
ɢɡ ɱɭɝɭɧа ɢ ɫɬаɥɢ, ɢɧɨɝɞа ɢɡ ɛɪɨɧɡы. 

Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа Нɒ 32 ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.10. 
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Ɋɢɫ. 2.10. Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа Нɒ 32 

 

Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа Нɒ 71 (100) ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.11. 

 

 

Ɋɢɫ. 2.11. Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа Нɒ 71 (100) 
 

 

К ɧɟɞɨɫɬаɬɤаɦ  ɲɟɫɬɟɪɟɧɧыɯ ɧаɫɨɫɨɜ ɨɬɧɨɫɹɬɫɹ ɫɥɟɞɭɸɳɢɟ: ɧаɥɢɱɢɟ 
ɩɨɥɨɫɬɢ ɫ ɡаɳɟɦɥɟɧɧыɦ ɨɛɴɟɦɨɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɦɟɠɞɭ ɡɭɛɶɹɦɢ ɲɟɫ-
ɬɟɪɟɧ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɥɨɦɤɟ ɧаɫɨɫа; ɡɧаɱɢɬɟɥɶɧыɣ ɲɭɦ ɢ ɩɭɥɶ-
ɫаɰɢɹ ɩɨɬɨɤа ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɬɢɩаɦɢ ɧаɫɨɫɨɜ. 
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Ǿаɛɨɱɢɟ ɤаɦɟɪы ɩɥаɫɬɢɧɱаɬыɯ ɝɢɞɪɨɦаɲɢɧ ɨɛɪаɡɨɜаɧы ɪаɛɨɱɢɦɢ 
ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɪɨɬɨɪа, ɫɬаɬɨɪа (ɤɨɪɩɭɫа), ɞɜɭɯ ɫɦɟɠɧыɯ ɩɥаɫɬɢɧ (ɜыɬɟɫ-
ɧɢɬɟɥɟɣ) ɢ ɛɨɤɨɜыɯ ɤɪыɲɟɤ. ɉɥаɫɬɢɧɱаɬыɟ ɝɢɞɪɨɦаɲɢɧы ɪаɡɞɟɥɹɸɬɫɹ 
ɧа ɦаɲɢɧы ɨɞɧɨ-, ɞɜɭɯ- ɢ ɦɧɨɝɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ. ȼ ɧаɫɨɫаɯ ɨɞɧɨɤɪаɬ-
ɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡа ɨɞɢɧ ɨɛɨɪɨɬ ɪɨɬɨɪа ɧаɫɨɫ ɩɨɞаɟɬ ɜ ɧаɩɨɪɧɭɸ ɝɢɞɪɨɥɢ-
ɧɢɸ ɨɞɢɧ ɨɛɴɟɦ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɜ ɧаɫɨɫаɯ ɞɜɭɯɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ – 

ɞɜа ɨɛɴɟɦа ɢ ɬ.ɞ. 
 

ɚ) 

 

 

 

 

 

 
 

 

 

 

 

 
 

    ɛ)      

                 
Ɋɢɫ. 2.12. ɋɯɟɦа ɩɥаɫɬɢɧɱаɬɨɝɨ ɧаɫɨɫа: 

ɚ – ɨɞɧɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ; ɛ – ɞɜɭɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ; 

1 – ɫɬаɬɨɪ (ɤɨɪɩɭɫ); 2 – ɪɨɬɨɪ; 3 – ɩɥаɫɬɢɧа (ɜыɬɟɫɧɢɬɟɥɶ) 
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ɉɥаɫɬɢɧɱаɬыɣ ɧаɫɨɫ ɨɞɧɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ  (ɪɢɫ. 2.12, ɚ) ɫɨɫɬɨɢɬ 
ɢɡ ɫɬаɬɨɪа 1, ɪɨɬɨɪа 2 ɫ ɪаɞɢаɥɶɧыɦɢ ɢɥɢ ɧаɤɥɨɧɧыɦɢ (ɞɥɹ ɧаɫɨɫɨɜ 
ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɜɪаɳɟɧɢɹ) ɩаɡаɦɢ, ɜ ɤɨɬɨɪыɯ ɪаɫɩɨɥɨɠɟɧы ɩɥаɫɬɢɧы 3 

(ɜыɬɟɫɧɢɬɟɥɢ). Ɉɫɶ ɜɪаɳɟɧɢɹ ɪɨɬɨɪа ɫɦɟɳɟɧа ɨɬɧɨɫɢɬɟɥɶɧɨ ɪаɫɬɨɱɤɢ 
ɫɬаɬɨɪа ɧа ɜɟɥɢɱɢɧɭ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬа. На ɛɨɤɨɜыɯ ɤɪыɲɤаɯ ɤɨɪɩɭɫа 
ɢɦɟɸɬɫɹ ɞɜа ɨɤɧа ȼ ɢ Н, ɫɨɟɞɢɧɟɧɧыɟ ɫɨ ɜɫаɫыɜаɸɳɟɣ ɢ ɧаɩɨɪɧɨɣ 
ɝɢɞɪɨɥɢɧɢɹɦɢ. 

ɉɪɢɧɰɢɩ ɪаɛɨɬы ɧаɫɨɫа ɡаɤɥɸɱаɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɪɢ ɜɪаɳɟɧɢɢ ɪɨ-
ɬɨɪа ɩɥаɫɬɢɧы ɜɫɟɝɞа ɩɪɢɠаɬы ɤ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɫɬаɬɨɪа ɢ 
ɫɤɨɥɶɡɹɬ ɩɨ ɧɟɣ. Наɱаɥɶɧыɣ ɩɪɢɠɢɦ ɩɥаɫɬɢɧ ɜ ɧаɫɨɫɟ ɨɛыɱɧɨ ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧыɯ ɫɢɥ ɢ ɢɧɨɝɞа ɩɪɭɠɢɧ, а ɪаɛɨɱɢɣ 
ɩɪɢɠɢɦ – ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɞаɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧа ɜɧɭɬɪɟɧɧɢɟ ɬɨɪɰы 
ɩɥаɫɬɢɧ.  

ɂɡ-ɡа ɧаɥɢɱɢɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬа ɦɟɠɞɭ ɪɨɬɨɪɨɦ ɢ ɫɬаɬɨɪɨɦ ɩɥаɫɬɢ-
ɧы 3 ɫɨɜɟɪɲаɸɬ ɫɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ: ɜɪаɳɟɧɢɟ ɜɦɟɫɬɟ ɫ ɪɨɬɨɪɨɦ ɢ ɜɨɡ-
ɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɩаɡаɯ. ɉɪɢ ɷɬɨɦ ɡаɤɥɸɱɟɧɧыɣ ɦɟɠɞɭ 
ɞɜɭɦɹ ɫɨɫɟɞɧɢɦɢ ɩɥаɫɬɢɧаɦɢ ɨɛɴɟɦ ɩɨ ɦɟɪɟ ɜɪаɳɟɧɢɹ ɪɨɬɨɪа ɢɡɦɟɧɹɟɬ-
ɫɹ, ɭɜɟɥɢɱɢɜаɹɫɶ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɥаɫɬɢɧ ɨɬ ɩɨɥɨɫɬɢ ɧаɝɧɟɬаɧɢɹ ɤ ɩɨɥɨɫɬɢ 
ɜɫаɫыɜаɧɢɹ (ɩɪɨɰɟɫɫ ɜɫаɫыɜаɧɢɹ) ɢ ɭɦɟɧɶɲаɹɫɶ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɥаɫɬɢɧ 
ɨɬ ɩɨɥɨɫɬɢ ɜɫаɫыɜаɧɢɹ ɤ ɩɨɥɨɫɬɢ ɧаɝɧɟɬаɧɢɹ (ɩɪɨɰɟɫɫ ɧаɝɧɟɬаɧɢɹ). ȼ ɡɨ-
ɧɟ ɩɟɪɟɦыɱɟɤ ɦɟɠɞɭ ɨɤɧаɦɢ ȼ ɢ Н ɨɛɴɟɦы ɪаɛɨɱɢɯ ɤаɦɟɪ ɧɟ ɢɡɦɟɧɹɸɬ-
ɫɹ. Ɋаɡɦɟɪ ɩɟɪɟɦыɱɤɢ ɦɟɠɞɭ ɨɤɧаɦɢ ɞɨɥɠɟɧ ɛыɬɶ ɧɟ ɦɟɧɶɲɟ ɭɝɥɨɜɨɝɨ 
ɪаɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɫɨɫɟɞɧɢɦɢ ɩɥаɫɬɢɧаɦɢ ɞɥɹ ɭɫɬɪаɧɟɧɢɹ ɩɟɪɟɬɟɱɟɤ ɠɢɞ-
ɤɨɫɬɢ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɩɥаɫɬɢɧɱаɬɨɝɨ ɧаɫɨɫа ɨɞɧɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɡаɜɢɫɢɬ 
ɨɬ ɪаɞɢɭɫɨɜ ɫɬаɬɨɪа R ɢ ɪɨɬɨɪа r, ɤɨɬɨɪыɟ ɫɜɹɡаɧы ɫ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬɨɦ, ɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

q = 2ɟ b)zD( ,                                       (2.17) 

ɝɞɟ ɟ  – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ, ɟ = R − r;  D – ɞɢаɦɟɬɪ ɫɬаɬɨɪа,  D = 2R;                 
 – ɬɨɥɳɢɧа ɩɥаɫɬɢɧы;  z – ɱɢɫɥɨ ɩɥаɫɬɢɧ;  b   – ɲɢɪɢɧа ɩɥаɫɬɢɧы. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɧаɫɨɫа ɪɟɝɭɥɢɪɭɸɬ, ɢɡɦɟɧɹɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ. ɉɭɬɟɦ 
ɫɦɟɳɟɧɢɹ ɫɬаɬɨɪа ɦɨɠɧɨ ɩɨɥɭɱаɬɶ ɪаɡɥɢɱɧыɟ ɡɧаɱɟɧɢɹ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬа 
ɩɨ ɨɛɟ ɫɬɨɪɨɧы ɨɬ ɪɨɬɨɪа, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɟɜɟɪɫ ɩɨɞаɱɢ ɧа-
ɫɨɫа. 

ɂɡ-ɡа ɪаɡɧɨɫɬɢ ɞаɜɥɟɧɢɣ ɜ ɩɨɥɨɫɬɹɯ ɧаɝɧɟɬаɧɢɹ ɢ ɜɫаɫыɜаɧɢɹ ɧа ɪɨ-
ɬɨɪ ɢ ɟɝɨ ɨɩɨɪы (ɩɨɞɲɢɩɧɢɤɢ) ɞɟɣɫɬɜɭɟɬ ɪаɞɢаɥɶɧаɹ ɫɢɥа, ɤɨɬɨɪаɹ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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pDbFp
,                                          (2.18) 

ɝɞɟ 
pF  – ɫɢɥа, ɞɟɣɫɬɜɭɸɳаɹ ɧа ɪɨɬɨɪ;  p  – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ, 

21 ppp , ɡɞɟɫɶ  p1, p2 – ɞаɜɥɟɧɢɹ ɧа ɜыɯɨɞɟ ɢ ɜɯɨɞɟ ɜ ɧаɫɨɫ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. 

ɉɥаɫɬɢɧɱаɬыɟ ɧаɫɨɫы ɨɞɧɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɞаɜ-
ɥɟɧɢɹɯ ɧɟ ɛɨɥɟɟ 10...12 Ɇɉа. Ɉɝɪаɧɢɱɟɧɧɨɫɬɶ ɞаɜɥɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧа ɡɧа-
ɱɢɬɟɥɶɧыɦɢ ɪаɞɢаɥɶɧыɦɢ ɧаɝɪɭɡɤаɦɢ,  ɞɟɣɫɬɜɭɸɳɢɦɢ ɧа ɪɨɬɨɪ. 

Ⱦɥɹ ɪаɡɝɪɭɡɤɢ ɨɩɨɪ ɪɨɬɨɪа ɨɬ ɪаɞɢаɥɶɧыɯ ɫɢɥ ɩɪɢɦɟɧɹɸɬ ɩɥаɫɬɢɧ-
ɱаɬыɟ ɧаɫɨɫы ɞɜɭɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɪɢɫ. 2.12, ɛ). ȼ ɧɢɯ ɪɨɬɨɪ 2 ɫ ɩɥа-
ɫɬɢɧаɦɢ 3 ɨɯɜаɱɟɧ ɤɨɪɩɭɫɨɦ (ɫɬаɬɨɪɨɦ) 1 ɫɩɟɰɢаɥɶɧɨɝɨ ɩɪɨɮɢɥɹ. ɑɢɫ-
ɥɨ ɩɥаɫɬɢɧ – ɱɟɬɧɨɟ (ɧɟ ɦɟɧɟɟ 8). ɉɪɢ ɜɪаɳɟɧɢɢ ɪɨɬɨɪа ɜɫаɫыɜаɧɢɟ 
ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɱɟɪɟɡ ɞɢаɦɟɬɪаɥɶɧɨ ɪаɫɩɨɥɨɠɟɧɧыɟ ɨɤɧа ɜɫаɫы-
ɜаɧɢɹ ȼ1 ɢ ȼ2, а ɜыɬɟɫɧɟɧɢɟ − ɱɟɪɟɡ ɨɤɧа Н1 ɢ Н2. Таɤ ɤаɤ ɞаɜɥɟɧɢɟ 
ɠɢɞɤɨɫɬɢ ɞɟɣɫɬɜɭɟɬ ɧа ɞɢаɦɟɬɪаɥɶɧɨ ɪаɫɩɨɥɨɠɟɧɧыɟ ɫɬɨɪɨɧы ɪɨɬɨɪа, 
ɬɨ ɨɩɨɪы ɪɨɬɨɪа ɪаɡɝɪɭɠɟɧы ɨɬ ɞаɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ. Ɂа ɨɞɢɧ ɨɛɨɪɨɬ ɪɨ-
ɬɨɪа ɞɜɟ ɥɸɛыɟ ɫɨɫɟɞɧɢɟ ɩɥаɫɬɢɧы ɫɨɜɟɪɲаɸɬ ɞɜа ɪаɛɨɱɢɯ ɰɢɤɥа, ɩɟ-
ɪɟɦɟɳаɹ ɠɢɞɤɨɫɬɶ ɢɡ ɨɤɧа ȼ1ɜ ɨɤɧɨ Н1 ɢ ɩɨɬɨɦ ɢɡ ɨɤɧа ȼ2 ɜ ɨɤɧɨ Н2. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɩɥаɫɬɢɧɱаɬɨɝɨ ɧаɫɨɫа ɞɜɭɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

)rR(b2q 22
  ,                                  (2.19) 

ɝɞɟ  R  – ɛɨɥɶɲаɹ ɩɨɥɭɨɫɶ ɫɬаɬɨɪа;  r – ɪаɞɢɭɫ ɫɬаɬɨɪа;  b  – ɲɢɪɢɧа ɩɥа-
ɫɬɢɧ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа ɧаɫɨɫа ɩɨ ɮɨɪɦɭɥɟ (2.19) ɧɟ ɭɱɬɟɧ 
ɨɛɴɟɦ, ɡаɧɢɦаɟɦыɣ ɜыɞɜɢɝаɸɳɢɦɢɫɹ ɱаɫɬɹɦɢ ɩɥаɫɬɢɧ. 

Нɟɞɨɫɬаɬɤɨɦ ɩɥаɫɬɢɧɱаɬыɯ ɧаɫɨɫɨɜ ɞɜɭɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ 
ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɪɟɝɭɥɢɪɨɜаɧɢɹ, ɬаɤ ɤаɤ ɩаɪаɦɟɬɪы, ɨɩɪɟɞɟɥɹɸɳɢɟ ɪа-
ɛɨɱɢɣ ɨɛɴɟɦ, – ɜɟɥɢɱɢɧы ɩɨɫɬɨɹɧɧыɟ, ɱɬɨ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥы (2.19). 

ɉɥаɫɬɢɧɱаɬыɟ ɧаɫɨɫы ɩɪɨɫɬы ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɦɟɸɬ ɦаɥɨɟ ɱɢɫɥɨ ɞɟ-
ɬаɥɟɣ, ɪаɜɧɨɦɟɪɧɭɸ ɩɨɞаɱɭ ɠɢɞɤɨɫɬɢ ɢ ɧаɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢ-
ɜɨɞаɯ ɫ ɞаɜɥɟɧɢɟɦ ɞɨ 14...16 Ɇɉа, ɜ ɨɫɧɨɜɧɨɦ ɜ ɫɬаɧɤɨɫɬɪɨɟɧɢɢ, а ɬаɤɠɟ 
ɜ ɤаɱɟɫɬɜɟ ɜɫɩɨɦɨɝаɬɟɥɶɧыɯ ɧаɫɨɫɨɜ ɫɢɫɬɟɦы ɩɨɞɩɢɬɤɢ ɢ ɭɩɪаɜɥɟɧɢɹ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞаɯ ɜыɫɨɤɨɝɨ ɞаɜɥɟɧɢɹ. 

ɉɥаɫɬɢɧɱаɬыɟ ɝɢɞɪɨɦаɲɢɧы ɨɛɪаɬɢɦы, ɨɞɧаɤɨ ɛɨɥɶɲɢɧɫɬɜɨ ɧаɫɨɫɨɜ 
ɷɬɨɝɨ ɬɢɩа ɧɟ ɦɨɝɭɬ ɛыɬɶ ɢɫɩɨɥɶɡɨɜаɧы ɤаɤ ɝɢɞɪɨɦɨɬɨɪы ɛɟɡ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɫɬɪɭɤɰɢɢ. ɉɨɥɧыɣ КɉȾ ɩɥаɫɬɢɧɱаɬыɯ ɝɢɞɪɨɦаɲɢɧ ɞɨɫɬɢɝаɟɬ 0,8. Ɉɫ-
ɧɨɜɧыɟ ɩɨɬɟɪɢ ɜ ɧɢɯ – ɦɟɯаɧɢɱɟɫɤɢɟ. 
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2гнг ǮȘȟиȎșȪțȜ-ȝȜȞȦțȓȐȩȓ ȑиȒȞȜȚȎȦиțȩ 

 

Аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦаɲɢɧы ɨɬɧɨɫɹɬɫɹ ɤ ɪɨɬɨɪɧɨ-

ɩɨɪɲɧɟɜыɦ ɝɢɞɪɨɦаɲɢɧаɦ ɫ ɩɪɨɫɬɪаɧɫɬɜɟɧɧɨɣ ɤɢɧɟɦаɬɢɤɨɣ, ɜ ɤɨɬɨɪыɯ 
ɜɪаɳаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜаɥа (ɞɥɹ ɧаɫɨɫɨɜ) ɩɪɟɨɛɪаɡɭɟɬɫɹ ɜ ɜɨɡɜɪаɬɧɨ-

ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨɪɲɧɟɣ (ɜыɬɟɫɧɢɬɟɥɟɣ).  
ɍ ɷɬɢɯ ɝɢɞɪɨɦаɲɢɧ ɪаɛɨɱɢɟ ɤаɦɟɪы ɨɛɪаɡɨɜаɧы ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨ-

ɫɬɹɦɢ ɰɢɥɢɧɞɪɨɜ ɢ ɩɨɪɲɧɟɣ, а ɨɫɢ ɩɨɪɲɧɟɣ ɩаɪаɥɥɟɥɶɧы (аɤɫɢаɥɶɧы) 
ɨɫɢ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ (ɪɨɬɨɪɭ) ɢɥɢ ɫɨɫɬаɜɥɹɸɬ ɫ ɧɟɣ ɭɝɨɥ ɧɟ ɛɨɥɟɟ 45ɨ

. ɉɨ 
ɤɢɧɟɦаɬɢɱɟɫɤɢɦ ɫɯɟɦаɦ, ɡаɥɨɠɟɧɧыɦ ɜ ɨɫɧɨɜɭ ɤɨɧɫɬɪɭɤɰɢɢ, аɤɫɢаɥɶɧɨ-

ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦаɲɢɧы ɪаɡɞɟɥɹɸɬ ɧа ɝɢɞɪɨɦаɲɢɧы ɫ ɧаɤɥɨɧɧыɦ ɛɥɨ-
ɤɨɦ ɰɢɥɢɧɞɪɨɜ ɢ ɫ ɧаɤɥɨɧɧыɦ ɞɢɫɤɨɦ. 

 

ɚ)  

ɛ)  
Ɋɢɫ. 2.13. ɋɯɟɦа аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа: 

ɚ – ɫ ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ: 

1 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶɧыɣ ɞɢɫɤ; 2 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ;  
3 – ɪаɛɨɱаɹ ɤаɦɟɪа; 4 – ɩɨɪɲɟɧɶ (ɜыɬɟɫɧɢɬɟɥɶ); 5 – ɲаɬɭɧ;  

6 – ɭɩɨɪɧыɣ ɮɥаɧɟɰ; 7 – ɩɪɢɜɨɞɧɨɣ ɜаɥ  

ɛ – ɫ ɧаɤɥɨɧɧыɦ ɞɢɫɤɨɦ: 

1 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶɧыɣ ɞɢɫɤ; 2 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ; 3 – ɪаɛɨɱаɹ ɤаɦɟɪа;    
4 – ɩɨɪɲɟɧɶ (ɜыɬɟɫɧɢɬɟɥɶ);  5 – ɧаɤɥɨɧɧыɣ ɞɢɫɤ; 6 – ɩɪɢɜɨɞɧɨɣ ɜаɥ 
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На ɪɢɫ. 2.13, ɚ ɩɨɤаɡаɧа ɫɯɟɦа аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɫ ɧа-
ɤɥɨɧɧыɦ ɛɥɨɤɨɦ ɰɢɥɢɧɞɪɨɜ. Наɫɨɫ ɫɨɫɬɨɢɬ ɢɡ ɧɟɩɨɞɜɢɠɧɨɝɨ ɪаɫɩɪɟɞɟ-
ɥɢɬɟɥɶɧɨɝɨ ɞɢɫɤа 1, ɢɦɟɸɳɟɝɨ ɞɜа ɫɟɪɩɨɨɛɪаɡɧыɯ ɤаɧаɥа, ɫɨɟɞɢɧɟɧɧыɯ 
ɫɨ ɜɫаɫыɜаɸɳɟɣ ȼ ɢ ɧаɩɨɪɧɨɣ Н ɝɢɞɪɨɥɢɧɢɹɦɢ.  

ȼɧɭɬɪɢ ɜɪаɳаɸɳɟɝɨɫɹ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ 2 ɪаɫɩɨɥɨɠɟɧы ɪаɛɨɱɢɟ ɤа-
ɦɟɪы 3, ɨɛɪаɡɨɜаɧɧыɟ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɰɢɥɢɧɞɪɨɜ ɢ ɩɟɪɟɦɟɳаɸɳɢɯɫɹ 
ɩɨɪɲɧɟɣ 4. ɉɨɪɲɧɢ ɲаɪɧɢɪɧɨ ɫɨɟɞɢɧɟɧы ɲаɬɭɧаɦɢ 5 ɫ ɭɩɨɪɧыɦ ɮɥаɧ-
ɰɟɦ 6, ɤɨɬɨɪыɣ ɜɪаɳаɟɬɫɹ ɜɦɟɫɬɟ ɫ ɩɪɢɜɨɞɧыɦ ɜаɥɨɦ 7. 

ɉɪɢ ɫɨɜɦɟɫɬɧɨɦ ɜɪаɳɟɧɢɢ ɜаɥа 7 ɢ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ 2 ɜɨɤɪɭɝ ɫɜɨɢɯ 
ɨɫɟɣ ɩɨɪɲɧɢ 4, ɜɪаɳаɹɫɶ ɜɦɟɫɬɟ ɫ ɛɥɨɤɨɦ, ɫɨɜɟɪɲаɸɬ ɜɨɡɜɪаɬɧɨ-

ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɢɥɢɧɞɪɨɜ. Ɂа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа 
ɤаɠɞыɣ ɩɨɪɲɟɧɶ ɧаɫɨɫа ɫɨɜɟɪɲаɟɬ ɨɞɢɧ ɞɜɨɣɧɨɣ ɯɨɞ.  

ȼ ɪɟɡɭɥɶɬаɬɟ ɷɬɨɝɨ ɤаɠɞыɣ ɩɨɪɲɟɧɶ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɣ ɩɨɥɨɜɢɧы ɨɛɨ-
ɪɨɬа ɨɫɜɨɛɨɠɞаɟɬ ɧɟɤɨɬɨɪɨɟ ɩɪɨɫɬɪаɧɫɬɜɨ ɜɧɭɬɪɢ ɰɢɥɢɧɞɪа ɢ ɪаɛɨɱаɹ 
ɤаɦɟɪа ɡаɩɨɥɧɹɟɬɫɹ ɠɢɞɤɨɫɬɶɸ ɢɡ ɜɫаɫыɜаɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ ȼ. ɉɪɨɢɫɯɨ-
ɞɢɬ ɰɢɤɥ ɜɫаɫыɜаɧɢɹ. ȼ ɬɟɱɟɧɢɟ ɫɥɟɞɭɸɳɟɣ ɩɨɥɨɜɢɧы ɨɛɨɪɨɬа ɩɨɪɲɟɧɶ 
ɜыɬɟɫɧɹɟɬ ɠɢɞɤɨɫɬɶ ɢɡ ɪаɛɨɱɟɣ ɤаɦɟɪы ɜ ɧаɩɨɪɧɭɸ ɝɢɞɪɨɥɢɧɢɸ Н. ɉɪɨ-
ɢɫɯɨɞɢɬ ɰɢɤɥ ɧаɝɧɟɬаɧɢɹ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɫ ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ 
ɯаɪаɤɬɟɪɢɡɭɟɬɫɹ ɫɭɦɦаɪɧыɦ ɨɛɴɟɦɨɦ ɠɢɞɤɨɫɬɢ, ɜыɬɟɫɧɹɟɦɨɣ ɩɨɪɲɧɹɦɢ 
ɡа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа, ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

sinzD
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ɩ  ,                         (2.20) 

ɝɞɟ dɩ – ɞɢаɦɟɬɪ ɩɨɪɲɧɹ;  z – ɱɢɫɥɨ ɜɫɟɯ ɩɨɪɲɧɟɣ; С – ɦаɤɫɢɦаɥɶɧыɣ ɯɨɞ 
ɩɨɪɲɧɹ, sinDh 1 , ɡɞɟɫɶ 1D  – ɞɢаɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɭɩɨɪɧɨɝɨ ɮɥаɧɰа, 
ɧа ɤɨɬɨɪɨɦ ɪаɫɩɨɥɨɠɟɧы ɰɟɧɬɪы ɲаɪɨɜыɯ ɲаɪɧɢɪɨɜ ɲаɬɭɧɨɜ;   – ɭɝɨɥ 
ɧаɤɥɨɧа ɨɫɢ ɛɥɨɤɨɜ ɰɢɥɢɧɞɪɨɜ ɤ ɨɫɢ ɩɪɢɜɨɞɧɨɝɨ ɜаɥа, ɨɛыɱɧɨ  = 15...25

ɨ
 

(ɢɧɨɝɞа ɞɨ 40ɨ
). 

ɂɡ ɮɨɪɦɭɥы (2.20) ɜɢɞɧɨ, ɱɬɨ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɧаɫɨɫа ɡаɜɢɫɢɬ ɨɬ ɭɝɥа 
ɧаɤɥɨɧа ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ. ɂɡɦɟɧɹɹ ɭɝɨɥ ɧаɤɥɨɧа ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ, 

ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ ɪаɛɨɱɢɣ ɨɛɴɟɦ, а ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢ ɩɨɞаɱɭ ɧаɫɨɫа 
[ɫɦ. ɮɨɪɦɭɥɭ (2.1)Ж.ɑɟɦ ɛɨɥɶɲɟ ɭɝɨɥ , ɬɟɦ ɛɨɥɶɲɟ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɢ 
ɩɨɞаɱа ɧаɫɨɫа. 

ȼ ɝɢɞɪɨɦаɲɢɧаɯ ɫ ɧаɤɥɨɧɧыɦ ɞɢɫɤɨɦ (ɪɢɫ. 2.13, ɛ) ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ 
(ɪɨɬɨɪ) 2 ɫɨɨɫɟɧ ɫ ɩɪɢɜɨɞɧыɦ ɜаɥɨɦ 6 ɢ ɜɪаɳаɟɬɫɹ ɜɦɟɫɬɟ ɫ ɧɢɦ, а ɩɨɪɲ-
ɧɢ (ɩɥɭɧɠɟɪы) 4 ɨɩɢɪаɸɬɫɹ ɧа ɧɟɩɨɞɜɢɠɧыɣ ɧаɤɥɨɧɧыɣ ɞɢɫɤ (ɲаɣɛɭ) 5, 

ɛɥаɝɨɞаɪɹ ɱɟɦɭ ɫɨɜɟɪɲаɸɬ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ.  
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ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɜɫаɫыɜаɧɢɟ ɠɢɞɤɨɫɬɢ ɩɪɢ ɜыɞɜɢɠɟɧɢɢ ɩɨɪɲ-
ɧɟɣ 4 ɢɡ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ 2 ɢ ɜыɬɟɫɧɟɧɢɟ ɠɢɞɤɨɫɬɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨɪɲ-
ɧɟɣ ɜ ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ. Ⱦɥɹ ɩɨɞɜɨɞа ɢ ɨɬɜɨɞа ɠɢɞɤɨɫɬɢ ɤ ɪаɛɨɱɢɦ ɤаɦɟ-
ɪаɦ 3 ɜ ɧɟɩɨɞɜɢɠɧɨɦ ɬɨɪɰɟɜɨɦ ɪаɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɞɢɫɤɟ 1 ɜыɩɨɥɧɟɧы 
ɞɜа ɫɟɪɩɨɨɛɪаɡɧыɯ ɤаɧаɥа, ɫɨɟɞɢɧɟɧɧыɯ ɫɨ ɜɫаɫыɜаɸɳɟɣ ȼ ɢ ɧаɩɨɪɧɨɣ Н 

ɝɢɞɪɨɥɢɧɢɹɦɢ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɟɣ ɜɨ ɜɪɟɦɹ ɰɢɤɥа ɜɫаɫыɜаɧɢɹ ɩɪɢ-

ɦɟɧɹɟɬɫɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɟ ɩɪɢɠаɬɢɟ ɢɯ ɤ ɧаɤɥɨɧɧɨɦɭ ɞɢɫɤɭ ɩɪɭɠɢɧаɦɢ 
ɢɥɢ ɞаɜɥɟɧɢɟɦ ɠɢɞɤɨɫɬɢ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ  ɧаɫɨɫа ɫ ɧаɤɥɨɧɧыɦ ɞɢɫɤɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɩ ,                          (2.21) 

ɝɞɟ dɩ –  ɞɢаɦɟɬɪ ɩɨɪɲɧɹ; z – ɱɢɫɥɨ ɜɫɟɯ ɩɨɪɲɧɟɣ; h – ɦаɤɫɢɦаɥɶɧыɣ ɯɨɞ 
ɩɨɪɲɧɹ, Dtgh ; D – ɞɢаɦɟɬɪ ɨɤɪɭɠɧɨɫɬɢ ɛɥɨɤа, ɧа ɤɨɬɨɪɨɦ ɪаɫɩɨɥɨ-
ɠɟɧы ɨɫɢ ɰɢɥɢɧɞɪɨɜ;  – ɭɝɨɥ ɧаɤɥɨɧа ɞɢɫɤа, ɨɛыɱɧɨ  = 20...25

ɨ
. 

ɉɨɞаɱа ɧаɫɨɫа ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.1). ɉɪɢɧɰɢɩ ɪɟɝɭɥɢɪɨɜа-
ɧɢɹ ɩɨɞаɱɢ, ɨɫɧɨɜаɧɧыɣ ɧа ɢɡɦɟɧɟɧɢɢ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа ɧаɫɨɫа, ɜыɬɟɤаɟɬ 
ɢɡ ɫɨɨɬɧɨɲɟɧɢɣ (2.1), (2.20) ɢ (2.21). ɂɡ ɧɢɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɢɡɦɟɧɟɧɢɟ ɜɟ-
ɥɢɱɢɧы  ɭɝɥа   ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɩɨɞаɱɢ. 

Ɉɛɨɡɧаɱɢɦ ɱɟɪɟɡ max ɦаɤɫɢɦаɥɶɧɨ ɜɨɡɦɨɠɧыɣ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɝɨɥ 
ɧаɤɥɨɧа ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ ɢɥɢ ɞɢɫɤа, а ɱɟɪɟɡ Qɬ max ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɟɦɭ 
ɦаɤɫɢɦаɥɶɧɭɸ ɩɨɞаɱɭ. 

Тɨɝɞа ɩɨɞаɱɭ Qɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɡɧаɱɟɧɢɸ ɭɝɥа , ɦɨɠɧɨ ɩɪɟɞɫɬа-
ɜɢɬɶ ɜ ɜɢɞɟ 

 

max

maxɬɬ
sin

sin
QQ      ɢɥɢ       

max

maxɬɬ
tg

tg
QQ  .         (2.22) 

ȼɜɟɞɟɦ ɜɟɥɢɱɢɧɭ , ɤɨɬɨɪɭɸ ɧаɡɨɜɟɦ ɩаɪаɦɟɬɪɨɦ ɪɟɝɭɥɢɪɨɜаɧɢɹ: 

 

maxmaxsin

sin
    ɢɥɢ     

maxmaxtg

tg
  .       (2.23) 

ɉɪɟɞɫɬаɜɥɟɧɢɟ ɩаɪаɦɟɬɪа ɪɟɝɭɥɢɪɨɜаɧɢɹ  ɜ ɜɢɞɟ ɨɬɧɨɲɟɧɢɹ ɭɝɥɨɜ 
/ max ɷɤɜɢɜаɥɟɧɬɧɨ ɥɢɧɟаɪɢɡаɰɢɢ ɮɨɪɦɭɥы (2.23). ɉɪɢ  = 25

ɨ
 ɦаɤɫɢ-

ɦаɥɶɧаɹ ɩɨɝɪɟɲɧɨɫɬɶ ɨɬ ɥɢɧɟаɪɢɡаɰɢɢ ɫɨɫɬаɜɥɹɟɬ ɨɤɨɥɨ 3 % ɞɥɹ ɧаɫɨɫɨɜ 
ɫ ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ  ɢ ɨɤɨɥɨ 7 % ɞɥɹ ɧаɫɨɫɨɜ ɫ ɧаɤɥɨɧɧыɦ ɞɢɫɤɨɦ. 
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ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (2.22), (2.23) ɢ (2.4) ɩɨɞаɱɭ ɧаɫɨɫа ɦɨɠɧɨ ɩɪɟɞɫɬа-
ɜɢɬɶ ɜ ɜɢɞɟ 

 

maxɬɬ QQ          ɢɥɢ           maxɧɧ QQ  .           (2.24) 

Ⱦɥɹ ɪɟɝɭɥɢɪɭɟɦыɯ ɧаɫɨɫɨɜ ɫ ɩɨɫɬɨɹɧɧыɦ ɧаɩɪаɜɥɟɧɢɟɦ ɩɨɬɨɤа ɠɢɞ-
ɤɨɫɬɢ ɩаɪаɦɟɬɪ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥаɯ 0  1, а ɞɥɹ ɧа-
ɫɨɫɨɜ ɫ ɪɟɜɟɪɫɢɜɧыɦ ɩɨɬɨɤɨɦ ɩаɪаɦɟɬɪ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟ-
ɞɟɥаɯ –1  1. Ɂаɜɢɫɢɦɨɫɬɶ  )(fQɧ  ɧаɡыɜаɟɬɫɹ  ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɯа-
ɪаɤɬɟɪɢɫɬɢɤɨɣ ɧаɫɨɫа.  

ȼ ɧɟɤɨɬɨɪыɯ ɧаɫɨɫаɯ ɩɪɟɞɭɫɦаɬɪɢɜаɟɬɫɹ ɭɫɬаɧɨɜɤа ɭɝɥа ɧаɤɥɨɧа ɧа 
ɞɜа-ɬɪɢ ɞɢɫɤɪɟɬɧыɯ ɡɧаɱɟɧɢɹ. Таɤɨɟ ɪɟɝɭɥɢɪɨɜаɧɢɟ ɧаɡыɜаɟɬɫɹ ɫɬɭɩɟɧɱа-
ɬыɦ. Кɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫаɰɢɢ ɩɨɞаɱɢ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɨɩ-
ɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥаɦ:  

– ɞɥɹ ɧɟɱɟɬɧɨɝɨ ɱɢɫɥа ɩɨɪɲɧɟɣ 

 

2ɩɧ
z

25,1
k  ;                                        (2.25) 

– ɞɥɹ ɱɟɬɧɨɝɨ ɱɢɫɥа ɩɨɪɲɧɟɣ 

 

2ɩɱ
z

5,0
k  .                                         (2.26) 

Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦаɲɢɧы ɫɬаɥɢ ɨɞɧɢɦɢ ɢɡ ɫаɦыɯ ɩɪɢɦɟ-
ɧɹɟɦыɯ ɜ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɦɨɛɢɥɶɧыɯ ɦаɲɢɧ ɢ ɫɬаɰɢɨɧаɪɧɨɦ ɨɛɨɪɭɞɨɜа-
ɧɢɢ ɛɥаɝɨɞаɪɹ ɫɥɟɞɭɸɳɢɦ ɩɪɟɢɦɭɳɟɫɬɜаɦ:  

– ɛɨɥɟɟ ɜыɫɨɤɨɦɭ ɩɨɥɧɨɦɭ КɉȾ (0,85...0,94) ɩɨ ɫɪаɜɧɟɧɢɸ ɫ КɉȾ 
ɲɟɫɬɟɪɟɧɧыɯ ɢ ɩɥаɫɬɢɧɱаɬыɯ ɝɢɞɪɨɦаɲɢɧ;  

– ɪаɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɪɢ ɜыɫɨɤɨɦ ɞаɜɥɟɧɢɢ ɜ ɩɪɟɞɟɥаɯ 20...32 Ɇɉа 
(ɞɨ 40...50 Ɇɉа);  

– ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜаɬɶ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɡа ɫɱɟɬ ɧаɤɥɨɧа ɞɢɫɤа 
ɢɥɢ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ;  

– ɲɢɪɨɤɨɦɭ ɞɢаɩаɡɨɧɭ ɪаɛɨɱɢɯ ɨɛɴɟɦɨɜ – ɨɬ 0,5 ɫɦ3/ɨɛ ɞɨ 30 ɞɦ3/ɨɛ;  
– ɜыɫɨɤɨɣ ɜɫаɫыɜаɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧаɫɨɫɨɜ, ɨɛɟɫɩɟɱɢɜаɸɳɟɣ ɜɨɡ-

ɦɨɠɧɨɫɬɶ ɢɯ ɷɤɫɩɥɭаɬаɰɢɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦаɯ ɫ ɨɬɤɪыɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪа-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ;  

– ɲɢɪɨɤɨɦɭ ɞɢаɩаɡɨɧɭ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ – ɨɬ 1 ɞɨ 6 000 ɨɛ/ɦɢɧ;  
– ɞɥɢɬɟɥɶɧыɦ ɫɪɨɤаɦ ɫɥɭɠɛы – ɞɨ 10 000...12 000 ɱ;  
– ɧɢɡɤɨɦɭ ɭɪɨɜɧɸ ɲɭɦа;  
– ɞɨɫɬаɬɨɱɧɨ ɜыɫɨɤɢɦ ɭɞɟɥɶɧыɦ ɩɨɤаɡаɬɟɥɹɦ ɢ ɞɪ.  
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Ɉɞɧаɤɨ ɭ ɧɢɯ ɫɥɨɠɧаɹ ɤɢɧɟɦаɬɢɤа, ɦɧɨɝɨ ɩɪɟɰɢɡɢɨɧɧыɯ ɞɟɬаɥɟɣ, 
ɩɨɷɬɨɦɭ ɨɧɢ ɫɥɨɠɧы ɜ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɢɦɟɸɬ ɜыɫɨɤɭɸ ɫɬɨɢɦɨɫɬɶ ɢ 
ɩɪɟɞɴɹɜɥɹɸɬ ɩɨɜыɲɟɧɧыɟ ɬɪɟɛɨɜаɧɢɹ ɤ ɬɨɧɤɨɫɬɢ ɮɢɥɶɬɪаɰɢɢ ɪаɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. 

Кɨɧɫɬɪɭɤɰɢɢ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɯ ɝɢɞɪɨɦаɲɢɧ ɨɬɥɢɱаɸɬɫɹ ɛɨɥɶ-
ɲɢɦ ɪаɡɧɨɨɛɪаɡɢɟɦ. 

На ɫɬɪɨɢɬɟɥɶɧыɯ ɢ ɞɨɪɨɠɧыɯ ɦаɲɢɧаɯ ɧаɢɛɨɥɟɟ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬ 
аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɧɟɪɟɝɭɥɢɪɭɟɦыɟ ɢ ɪɟɝɭɥɢɪɭɟɦыɟ ɝɢɞɪɨɦаɲɢɧы ɫ 
ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ ɰɢɥɢɧɞɪɨɜ. 

ȼ ɨɫɧɨɜɭ ɫɟɪɢɣɧɨ ɜыɩɭɫɤаɟɦыɯ ɝɢɞɪɨɦаɲɢɧ, ɨɬɥɢɱаɸɳɢɯɫɹ ɝаɛаɪɢɬ-
ɧыɦɢ ɪаɡɦɟɪаɦɢ, ɩɨɥɨɠɟɧа ɭɧɢɮɢɰɢɪɨɜаɧɧаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤаɱаɸɳɟɝɨ 
ɭɡɥа. 

Наɱаɬɨɟ ɜ ɤɨɧɰɟ 60-ɯ ɝɝ. XX ɜ. ɩɪɨɢɡɜɨɞɫɬɜɨ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɯ 
ɧаɫɨɫɨɜ ɢ ɝɢɞɪɨɦɨɬɨɪɨɜ ɫ ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ ɰɢɥɢɧɞɪɨɜ ɩɨɡɜɨɥɢɥɨ ɧа ɢɯ 
ɨɫɧɨɜɟ ɩɪɢɧɰɢɩɢаɥɶɧɨ ɢɡɦɟɧɢɬɶ ɤɨɧɫɬɪɭɤɰɢɸ ɛɨɥɶɲɢɧɫɬɜа ɜɢɞɨɜ ɫɬɪɨɢ-
ɬɟɥɶɧыɯ ɢ ɞɨɪɨɠɧыɯ ɦаɲɢɧ: ɭɥɭɱɲɢɥɢɫɶ ɨɫɧɨɜɧыɟ ɩаɪаɦɟɬɪы, ɪаɡɪаɛɨ-
ɬаɧы ɝɢɞɪɨɦаɲɢɧы ɫ ɩɨɜɨɪɨɬɧыɦ ɪаɫɩɪɟɞɟɥɢɬɟɥɟɦ, ɫɨɡɞаɧа ɤɨɧɫɬɪɭɤɰɢɹ 
ɪɟɝɭɥɢɪɭɟɦыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɫ ɛɟɫɫɬɭɩɟɧɱаɬыɦ ɢɡɦɟɧɟɧɢɟɦ ɪаɛɨɱɟɝɨ 
ɨɛɴɟɦа, а ɬаɤɠɟ ɪɟаɥɢɡɨɜаɧ ɪɹɞ ɞɪɭɝɢɯ ɞɨɫɬɢɠɟɧɢɣ. 

Ⱦɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫɬɪɨɢɬɟɥɶɧыɯ ɢ ɞɨɪɨɠɧыɯ ɦаɲɢɧ ɩɪɨɢɡɜɨɞɹɬɫɹ 
аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɧɟɪɟɝɭɥɢɪɭɟɦыɟ (ɬɢɩа 210 ɢ 310) ɢ ɪɟɝɭɥɢɪɭɟɦыɟ 
(ɬɢɩа 207, 224, 303, 321 ɢ 333) ɧаɫɨɫы ɢ ɝɢɞɪɨɦɨɬɨɪы. Ɉɫɧɨɜɨɣ ɤаɠɞɨɝɨ 
ɬɢɩɨɪаɡɦɟɪа ɝɢɞɪɨɦаɲɢɧ ɹɜɥɹɟɬɫɹ ɭɧɢɮɢɰɢɪɨɜаɧɧаɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤа-
ɱаɸɳɟɝɨ ɭɡɥа, ɧа ɛаɡɟ ɤɨɬɨɪɨɝɨ ɫɨɡɞаɧы ɪаɡɥɢɱɧыɟ ɢɫɩɨɥɧɟɧɢɹ. 

Наɫɨɫы ɢ ɝɢɞɪɨɦɨɬɨɪы ɬɢɩа 210…Ƚ ɨɬɧɨɫɹɬɫɹ ɤ ɝɢɞɪɨɦаɲɢɧаɦ ɫ ɧɟ-
ɪɟɝɭɥɢɪɭɟɦыɦ ɪаɛɨɱɢɦ ɨɛɴɟɦɨɦ (ɪɢɫ. 2.14), ɤаɱаɸɳɢɣ ɭɡɟɥ ɤɨɬɨɪыɯ ɫɨ-
ɫɬɨɢɬ ɢɡ ɩɪɢɜɨɞɧɨɝɨ ɜаɥа 1, ɫɟɦɢ ɩɨɪɲɧɟɣ 10 ɫ ɲаɬɭɧаɦɢ 9, ɪаɞɢаɥɶɧɨ-
ɝɨ 6 ɢ ɫɞɜɨɟɧɧɨɝɨ ɪаɞɢаɥɶɧɨ-ɭɩɨɪɧɨɝɨ 7 ɲаɪɢɤɨɩɨɞɲɢɩɧɢɤɨɜ, ɛɥɨɤа ɰɢ-
ɥɢɧɞɪɨɜ 11, ɰɟɧɬɪɢɪɭɟɦɨɝɨ ɫɮɟɪɢɱɟɫɤɢɦ ɪаɫɩɪɟɞɟɥɢɬɟɥɟɦ 12 ɢ ɰɟɧ-
ɬɪаɥɶɧыɦ ɲɢɩɨɦ 15.  

Ɉɬ ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɜɧɭɬɪɟɧɧɢɟ ɤɨɥɶɰа ɩɨɞɲɢɩɧɢɤɨɜ ɭɞɟɪɠɢ-
ɜаɸɬɫɹ ɫɬɨɩɨɪɧыɦ ɤɨɥɶɰɨɦ (ɝɢɞɪɨɦаɲɢɧа 210) ɢɥɢ ɞɜɭɦɹ ɩɪɭɠɢɧɧыɦɢ 
ɤɨɥɶɰаɦɢ (ɝɢɞɪɨɦаɲɢɧа 310.224). ȼ ɩɟɪɟɞɧɟɣ ɤɪыɲɤɟ 3 ɭɫɬаɧɨɜɥɟɧɨ аɪ-
ɦɢɪɨɜаɧɧɨɟ ɦаɧɠɟɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ 2. 

ɐɟɧɬɪаɥɶɧыɣ ɲɢɩ 15 ɫɮɟɪɢɱɟɫɤɨɣ ɝɨɥɨɜɤɨɣ ɭɫɬаɧɨɜɥɟɧ ɜ ɝɧɟɡɞɟ 
ɮɥаɧɰа ɩɪɢɜɨɞɧɨɝɨ ɜаɥа 1, ɞɪɭɝɨɣ ɤɨɧɟɰ ɲɢɩа ɜɯɨɞɢɬ ɜ ɨɬɜɟɪɫɬɢɟ ɜɬɭɥ-
ɤɢ, ɡаɩɪɟɫɫɨɜаɧɧɨɣ ɜ ɪаɫɩɪɟɞɟɥɢɬɟɥɶ 12. ȼ ɫɮɟɪɢɱɟɫɤɢɯ ɩɟɪɢɮɟɪɢɣɧыɯ 
ɝɧɟɡɞаɯ ɮɥаɧɰа ɩɪɢɜɨɞɧɨɝɨ ɜаɥа 1 ɭɫɬаɧɨɜɥɟɧы ɝɨɥɨɜɤɢ ɲаɬɭɧɨɜ 9, ɤɨɬɨ-
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ɪыɟ ɜɦɟɫɬɟ ɫɨ ɫɮɟɪɢɱɟɫɤɨɣ ɝɨɥɨɜɤɨɣ ɰɟɧɬɪаɥɶɧɨɝɨ ɲɢɩа 15 ɩɪɢɠаɬы ɤ 
ɮɥаɧɰɭ ɜаɥа ɩɥаɫɬɢɧɨɣ. 

 

 
 

Ɋɢɫ. 2.14. Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɧɟɪɟɝɭɥɢɪɭɟɦыɣ  
ɧаɫɨɫ (ɝɢɞɪɨɦɨɬɨɪ) ɬɢɩа 210…Ƚ: 

I ɢ II – ɜаɪɢаɧɬы ɢɫɩɨɥɧɟɧɢɹ ɜаɥа (ɲɩɨɧɨɱɧыɣ ɢ ɲɥɢɰɟɜɨɣ); 
1 – ɩɪɢɜɨɞɧɨɣ ɜаɥ; 2 – ɦаɧɠɟɬɧɨɟ ɭɩɥɨɬɧɟɧɢɟ; 3 – ɩɟɪɟɞɧɹɹ ɤɪыɲɤа; 

4 – ɤɨɥɶɰɨ ɭɩɨɪɧɨɟ; 5, 13 – ɤɨɥɶɰа ɭɩɥɨɬɧɢɬɟɥɶɧыɟ; 
6, 7 – ɲаɪɢɤɨɩɨɞɲɢɩɧɢɤɢ; 8 – ɤɨɪɩɭɫ; 9 – ɲаɬɭɧ; 10 – ɩɨɪɲɟɧɶ; 

11 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ; 12 – ɫɮɟɪɢɱɟɫɤɢɣ ɪаɫɩɪɟɞɟɥɢɬɟɥɶ; 
14 – ɡаɞɧɹɹ ɤɪыɲɤа; 15 – ɰɟɧɬɪаɥɶɧыɣ ɲɢɩ 

 

К ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡаɞɧɟɣ ɤɪыɲɤɢ 14 ɧɟɩɨɞɜɢɠɧɨ ɩɪɢɦыɤаɟɬ 
ɪаɫɩɪɟɞɟɥɢɬɟɥɶ 12, ɞɜа ɞɭɝɨɨɛɪаɡɧыɯ ɩаɡа ɤɨɬɨɪɨɝɨ ɫɨɜɦɟɳɟɧы ɫ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦɢ ɩаɡаɦɢ ɜ ɤɪыɲɤɟ. ɉɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬаɪɟɥɶɱаɬыɯ ɩɪɭɠɢɧ 
ɫɮɟɪɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ 11 ɢ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ 12 ɩɨ-
ɫɬɨɹɧɧɨ ɩɪɢɠаɬы. ɉɪɢ ɜɪаɳɟɧɢɢ ɛɥɨɤа ɩɨɥɨɫɬɢ ɰɢɥɢɧɞɪɨɜ ɩɨɫɥɟɞɨɜа-
ɬɟɥɶɧɨ ɫɨɜɦɟɳаɸɬɫɹ ɫ ɞɭɝɨɨɛɪаɡɧыɦɢ ɩаɡаɦɢ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ. 

ɉɪɢ ɜɪаɳɟɧɢɢ ɜаɥа 1 ɜɪаɳаɸɬɫɹ ɲаɬɭɧы 9 ɫ ɩɨɪɲɧɹɦɢ 10, ɭɫɬаɧɨɜ-
ɥɟɧɧыɦɢ ɜ ɛɥɨɤɟ ɰɢɥɢɧɞɪɨɜ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɩɨɪɲɧɢ ɫɨɜɟɪɲаɸɬ ɜɨɡɜɪаɬ-
ɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɜ ɰɢɥɢɧɞɪаɯ, ɩɨɥɨɫɬɢ ɤɨɬɨɪыɯ ɩɨɩɟɪɟɦɟɧɧɨ 
ɫɨɨɛɳаɸɬɫɹ ɫ ɧаɩɨɪɧыɦ ɢɥɢ ɜɫаɫыɜаɸɳɢɦ ɤаɧаɥɨɦ.  

Ɂа ɨɞɢɧ ɨɛɨɪɨɬ ɜаɥа ɤаɠɞыɣ ɩɨɪɲɟɧɶ ɫɨɜɟɪɲаɟɬ ɨɞɢɧ ɞɜɨɣɧɨɣ ɯɨɞ. 
ɉɪɢ ɪаɛɨɬɟ ɝɢɞɪɨɦаɲɢɧы ɜ ɪɟɠɢɦɟ ɧаɫɨɫа ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɣ ɩɨɥɨɜɢɧы 
ɨɛɨɪɨɬа ɜаɥа ɩɨɪɲɟɧɶ ɜɫаɫыɜаɟɬ ɪаɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɢɡ 
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ɛаɤа, а ɜ ɬɟɱɟɧɢɟ ɜɬɨɪɨɣ – ɜыɬɟɫɧɹɟɬ ɟɟ ɜ ɧаɩɨɪɧɭɸ ɦаɝɢɫɬɪаɥɶ ɝɢɞɪɨɫɢɫ-
ɬɟɦы. 

ȼɟɥɢɱɢɧа ɩɨɞаɱɢ ɧаɫɨɫа ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧаɥɶɧɨ ɡаɜɢɫɢɬ ɨɬ ɱаɫɬɨɬы 
ɜɪаɳɟɧɢɹ ɩɪɢɜɨɞɧɨɝɨ ɜаɥа.  

ɉɪɢ ɪаɛɨɬɟ ɜ ɪɟɠɢɦɟ ɝɢɞɪɨɦɨɬɨɪа ɧаɩɨɪ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɝɢɞɪɨ-
ɫɢɫɬɟɦы ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜ ɡаɞɧɟɣ ɤɪыɲɤɟ 14 ɢ ɞɭɝɨɨɛɪаɡɧыɣ ɩаɡ ɪаɫɩɪɟ-
ɞɟɥɢɬɟɥɹ ɞɟɣɫɬɜɭɟɬ ɧа ɩɨɪɲɧɢ 10, ɩɪɢɜɨɞɹ ɢɯ ɜ ɞɜɢɠɟɧɢɟ. ɉɨɪɲɧɢ 10 

ɱɟɪɟɡ ɲаɬɭɧы 9 ɫɨɨɛɳаɸɬ ɜаɥɭ 1 ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ.  
ɉɪɢ ɷɬɨɦ ɜ ɬɟɱɟɧɢɟ ɨɞɧɨɣ ɩɨɥɨɜɢɧы ɨɛɨɪɨɬа ɜаɥа ɩɪɨɢɫɯɨɞɢɬ ɡаɩɨɥ-

ɧɟɧɢɟ ɪаɛɨɱɟɣ ɤаɦɟɪы ɰɢɥɢɧɞɪа ɠɢɞɤɨɫɬɶɸ, а ɜ ɬɟɱɟɧɢɟ ɞɪɭɝɨɣ – ɜыɬɟɫ-
ɧɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɭɸ ɦаɝɢɫɬɪаɥɶ. 

Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɦаɲɢɧы ɬɢɩа 210… ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.15. 

 

 

 

Ɋɢɫ. 2.15. Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɦаɲɢɧы ɬɢɩа 210… 

 

Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɧɟɪɟɝɭɥɢɪɭɟɦыɟ ɧаɫɨɫы ɢ ɝɢɞɪɨɦɨɬɨɪы ɬɢɩа 
210… ɹɜɥɹɸɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɨɛɪаɬɢɦыɦɢ ɝɢɞɪɨɦаɲɢɧаɦɢ, 
ɢɦɟɸɬ ɫɬɪɨɝɨ ɡаɮɢɤɫɢɪɨɜаɧɧыɣ ɭɝɨɥ ɧаɤɥɨɧа ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ (25ɨ

). 

ɂɧɞɟɤɫы ɧаɫɨɫɨɜ ɢ ɝɢɞɪɨɦɨɬɨɪɨɜ ɨɛɪаɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪаɡɨɦ: 
ɩɟɪɜыɟ ɬɪɢ ɰɢɮɪы (210) ɨɛɨɡɧаɱаɸɬ ɬɢɩ ɝɢɞɪɨɦаɲɢɧы, ɫɥɟɞɭɸɳɢɟ ɞɜɟ 
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ɰɢɮɪы (12, 16, 20, 25, 32) – ɞɢаɦɟɬɪ ɩɨɪɲɧɹ ɤаɱаɸɳɟɝɨɫɹ ɭɡɥа (ɦɦ), ɬɪɟ-
ɬɶɹ ɝɪɭɩɩа ɰɢɮɪ – ɢɫɩɨɥɧɟɧɢɟ (ɧаɫɨɫ ɢɥɢ ɝɢɞɪɨɦɨɬɨɪ), ɩɨɫɥɟɞɧɢɟ ɞɜɟ 
ɰɢɮɪы − ɢɫɩɨɥɧɟɧɢɟ ɩɪɢɜɨɞɧɨɝɨ ɜаɥа. Ȼɭɤɜы «Ⱥ» ɢ «Ȼ» ɜ ɢɧɞɟɤɫɟ ɨɛɨ-
ɡɧаɱаɸɬ ɢɫɩɨɥɧɟɧɢɟ ɧаɫɨɫа ɜ ɤɨɪɩɭɫɟ ɢɡ аɥɸɦɢɧɢɟɜыɯ ɫɩɥаɜɨɜ. 

ɉɪɢɦɟɪ ɨɛɨɡɧаɱɟɧɢɹ ɧɟɪɟɝɭɥɢɪɭɟɦɨɣ ɝɢɞɪɨɦаɲɢɧы ɬɢɩа 210…: 
 

2    1    0    .    0    0    .    0    0    .    0    0    .    Ⱥ    (    Ȼ    ) 
Н    ɟ    ɪ    ɟ    ɝ    ɭ    ɥ    ɢ    ɪ    ɭ    ɟ    ɦ    а    ɹ    ɝ    ɢ    ɞ    ɪ    ɨ    ɦ    а    ɲ    ɢ    ɧ    а    
Т    ɢ    ɩ    ɨ    ɪ    а    ɡ    ɦ    ɟ    ɪ    (    ɞ    ɢ    а    ɦ    ɟ    ɬ    ɪ    а    ɩ    ɨ    ɪ    ɲ    ɧ    ɹ    ,    ɦ    ɦ    )    
1    1    -    ɧ    а    ɫ    ɨ    ɫ    -    ɦ    ɨ    ɬ    ɨ    ɪ    
1    2    -    ɧ    а    ɫ    ɨ    ɫ    ,    1    3    -    ɝ    ɢ    ɞ    ɪ    ɨ    ɦ    ɨ    ɬ    ɨ    ɪ    
0    0    ɢ    ɥ    ɢ    2    0    -    ɲ    ɩ    ɨ    ɧ    ɨ    ɱ    ɧ    ы    ɣ    ɜ    а    ɥ    
0    1    ɢ    ɥ    ɢ    2    1    -    ɲ    ɥ    ɢ    ɰ    ɟ    ɜ    ɨ    ɣ    ɜ    а    ɥ    
К    ɨ    ɪ    ɩ    ɭ    ɫ    ɢ    ɡ    а    ɥ    ɸ    ɦ    ɢ    ɧ    ɢ    ɟ    ɜ    ɨ    ɝ    ɨ    ɫ    ɩ    ɥ    а    ɜ    а    

 
 

Кɨɧɫɬɪɭɤɰɢɹ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɦаɲɢɧы ɫɟɪɢɢ 300 ɩɪɢɜɟ-
ɞɟɧа ɧа ɪɢɫ. 2.16. 

 
 

Ɋɢɫ. 2.16. Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜаɹ ɧɟɪɟɝɭɥɢɪɭɟɦаɹ ɝɢɞɪɨɦаɲɢɧа ɬɢɩа 310…: 
1 – ɜаɥ; 2 – ɦаɧɠɟɬа; 3, 10, 13 – ɭɩɥɨɬɧɢɬɟɥɶɧыɟ ɤɨɥɶɰа;  

4, 14 – ɩɟɪɟɞɧɹɹ ɢ ɡаɞɧɹɹ ɤɪыɲɤɢ; 5 – ɫɬаɤаɧ; 6 – ɩɨɞɲɢɩɧɢɤ ɪаɞɢаɥɶɧыɣ;  
7 – ɩɨɞɲɢɩɧɢɤ ɫɞɜɨɟɧɧыɣ ɪаɞɢаɥɶɧɨ-ɭɩɨɪɧыɣ; 8 –ɲаɬɭɧ; 9 – ɩɨɪɲɟɧɶ;  

11 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ; 12 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶ; 15 – ɲɢɩ; 16 – ɤɨɪɩɭɫ 
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ɍɫɬɪɨɣɫɬɜɨ ɢ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɦаɲɢɧ ɬɢɩа 310 аɧаɥɨɝɢɱɧы 
ɪаɫɫɦɨɬɪɟɧɧыɦ ɜыɲɟ ɝɢɞɪɨɦаɲɢɧаɦ ɬɢɩа 210. 

Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɪɟɝɭɥɢɪɭɟɦыɟ ɧаɫɨɫы ɬɢɩа 207 ɢɡɝɨɬɨɜɥɹɸɬɫɹ 
ɬɪɟɯ ɬɢɩɨɪаɡɦɟɪɨɜ, ɨɬɥɢɱаɸɳɢɯɫɹ ɞɢаɦɟɬɪɨɦ ɩɨɪɲɧɹ ɭɧɢɮɢɰɢɪɨɜаɧɧɨ-
ɝɨ ɤаɱаɸɳɟɝɨ ɭɡɥа.  

Ɋɟɝɭɥɢɪɨɜаɧɢɟ ɜɟɥɢɱɢɧы ɢ ɧаɩɪаɜɥɟɧɢɹ ɩɨɬɨɤа ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 
ɡа ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɭɝɥа ɧаɤɥɨɧа ɩɨɜɨɪɨɬɧɨɝɨ ɤɨɪɩɭɫа. ɉɨɞаɱа ɪɟɝɭɥɢɪɭɟ-
ɦɨɝɨ ɧаɫɨɫа ɦɨɠɟɬ ɩɥаɜɧɨ ɢɡɦɟɧɹɬɶɫɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɝɥа ɧаɤɥɨɧа ɩɨɜɨ-
ɪɨɬɧɨɝɨ ɤɨɪɩɭɫа γ ɨɬ 0 ɞɨ  25

ɨ
.  

ɋɞɜɨɟɧɧыɟ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɪɟɝɭɥɢɪɭɟɦыɟ ɧаɫɨɫы ɬɢɩа 223 ɫɨ-
ɫɬɨɹɬ ɢɡ ɞɜɭɯ ɭɧɢɮɢɰɢɪɨɜаɧɧыɯ ɤаɱаɸɳɢɯ ɭɡɥɨɜ ɧаɫɨɫа ɬɢɩа 207, ɭɫɬа-
ɧɨɜɥɟɧɧыɯ ɩаɪаɥɥɟɥɶɧɨ ɜ ɨɛɳɟɦ ɤɨɪɩɭɫɟ. 

Ⱦɜɭɯɩɨɬɨɱɧыɟ ɪɟɝɭɥɢɪɭɟɦыɟ ɧаɫɨɫы ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɫ 
ɞɜɭɦɹ ɧɟɡаɜɢɫɢɦыɦɢ ɤɨɧɬɭɪаɦɢ ɰɢɪɤɭɥɹɰɢɢ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ɉɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɪаɫɩɪɨɫɬɪаɧɟɧɢɟ ɷɬɢ ɧаɫɨɫы ɩɨɥɭɱɢɥɢ ɜ ɝɢɞɪɨ-
ɫɢɫɬɟɦаɯ ɨɞɧɨɤɨɜɲɨɜыɯ ɷɤɫɤаɜаɬɨɪɨɜ. 

Ⱦɜɭɯɩɨɬɨɱɧыɣ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɪɟɝɭɥɢɪɭɟɦыɣ ɧаɫɨɫ 224.20…Ⱥ 
(ɪɢɫ. 2.17) ɢɦɟɟɬ ɞɜа ɤаɱаɸɳɢɯ ɭɡɥа 1 ɨɞɢɧаɤɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɩаɪаɥ-
ɥɟɥɶɧɨ ɭɫɬаɧɨɜɥɟɧɧыɯ ɜ ɩɨɜɨɪɨɬɧыɯ ɤɨɪɩɭɫаɯ 10.  

ɉɨɜɨɪɨɬɧыɟ ɤɨɪɩɭɫа ɫɨɟɞɢɧɟɧы ɜɢɥɤɨɣ 34 ɢ ɫɢɧɯɪɨɧɧɨ ɩɨɜɨɪаɱɢɜа-
ɸɬɫɹ ɜɨɤɪɭɝ ɫɜɨɢɯ ɜɟɪɬɢɤаɥɶɧыɯ ɨɫɟɣ ɧа ɭɝɨɥ ɞɨ 25ɨ

. 

ɉɪɢ «ɧɭɥɟɜɨɦ» ɩɨɥɨɠɟɧɢɢ ɩɨɜɨɪɨɬɧыɯ ɤɨɪɩɭɫɨɜ 10 ɨɫɶ ɜаɥа ɤаɠɞɨɝɨ 
ɤаɱаɸɳɟɝɨ ɭɡɥа ɧаɯɨɞɢɬɫɹ ɧа ɨɞɧɨɣ ɩɪɹɦɨɣ ɫ ɨɫɶɸ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ. ȼ 
ɷɬɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨɞаɱа ɧаɫɨɫа ɪаɜɧа ɧɭɥɸ. 

Ɉɬɤɥɨɧɟɧɢɟ ɩɨɜɨɪɨɬɧыɯ ɤɨɪɩɭɫɨɜ 10 ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɪɟɝɭɥɹɬɨɪа ɦɨɳɧɨɫɬɢ, ɢɦɟɸɳɟɝɨ ɞɜɭɯɫɬɭɩɟɧɱаɬыɣ ɩɥɭɧɠɟɪ 27, ɞɜɟ ɩɪɭ-
ɠɢɧы 29 ɢ ɭɫɬаɧɨɜɨɱɧыɟ ɲаɣɛы 30. 

ȼаɥ 20 ɧаɫɨɫа ɩɪɢɜɨɞɢɬɫɹ ɜɨ ɜɪаɳɟɧɢɟ ɨɬ ɞɜɢɝаɬɟɥɹ ɢ ɱɟɪɟɡ ɜɫɬɪɨɟɧ-
ɧыɣ ɪаɡɞаɬɨɱɧыɣ ɪɟɞɭɤɬɨɪ (ɞɜɟ ɜɟɞɨɦыɟ ɲɟɫɬɟɪɧɢ 33) ɩɟɪɟɞаɟɬ ɜɪаɳɟ-
ɧɢɟ ɜаɥаɦ ɤаɱаɸɳɢɯ ɭɡɥɨɜ. 

Наɩɪаɜɥɟɧɢɟ ɜɪаɳɟɧɢɹ ɩɪɢɜɨɞɧɨɝɨ ɜаɥа ɧаɫɨɫа ɩɪаɜɨɟ ɩɪɢ ɧаɛɥɸɞɟ-
ɧɢɢ ɫɨ ɫɬɨɪɨɧы ɜаɥа 20 (ɨɛɨɡɧаɱɟɧɨ ɫɬɪɟɥɤɨɣ ɧа ɩɟɪɟɞɧɟɣ ɤɪыɲɤɟ). 

ɉɪɢ ɪаɛɨɬɟ ɧа ɦаɥыɯ ɞаɜɥɟɧɢɹɯ ɩɪɭɠɢɧы 29 ɭɞɟɪɠɢɜаɸɬ ɩɨɜɨɪɨɬɧыɟ 
ɤɨɪɩɭɫа ɧа ɧаɢɛɨɥɶɲɟɦ ɭɝɥɟ ɨɬɤɥɨɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜаɹ ɦаɤɫɢɦаɥɶɧɭɸ ɩɨ-
ɞаɱɭ ɧаɫɨɫа.  

ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞаɜɥɟɧɢɹ ɧаɝɧɟɬаɧɢɹ ɩɥɭɧɠɟɪ ɩɟɪɟɦɟɳаɟɬɫɹ, ɫɠɢɦаɹ 
ɩɪɭɠɢɧы ɢ ɭɦɟɧɶɲаɹ ɭɝɨɥ ɧаɤɥɨɧа ɩɨɜɨɪɨɬɧыɯ  ɤɨɪɩɭɫɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɨɞаɱɢ ɧаɫɨɫа. ɉɪɭɠɢɧы ɪɟɝɭɥɹɬɨɪа ɢ ɬɨɥɳɢɧɭ ɲаɣɛ 
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ɩɨɞɛɢɪаɸɬ ɬаɤɢɦ ɨɛɪаɡɨɦ, ɱɬɨɛы ɨɛɟɫɩɟɱɢɜаɥɨɫɶ ɩɨɫɬɨɹɧɧɨɟ ɡɧаɱɟɧɢɟ 
ɭɫɬаɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

 

  
Ɋɢɫ. 2.17. Ⱦɜɭɯɩɨɬɨɱɧыɣ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɪɟɝɭɥɢɪɭɟɦыɣ ɧаɫɨɫ 224.20…Ⱥ: 

1 – ɤаɱаɸɳɢɣ ɭɡɟɥ; 2, 5, 16, 17, 22 – ɩɨɞɲɢɩɧɢɤɢ; 3 – ɮɥаɧɟɰ;  
4, 7, 8, 18, 25, 26, 28, 31, 35 – ɤɨɥɶɰа ɭɩɥɨɬɧɢɬɟɥɶɧыɟ; 6, 23 – ɞɟɬаɥɢ ɤɨɪɩɭɫа;  

9 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶ; 10 – ɩɨɜɨɪɨɬɧыɣ ɤɨɪɩɭɫ; 11 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ;  
12 – ɩɨɪɲɟɧɶ; 13 – ɲаɬɭɧ; 14 – ɲɢɩ ɰɟɧɬɪаɥɶɧыɣ; 15 – ɜаɥ;  

19 – ɫɬɨɩɨɪɧɨɟ ɤɨɥɶɰɨ; 20 – ɜаɥ-ɲɟɫɬɟɪɧɹ; 21, 32 – ɦаɧɠɟɬы; 24 – ɦаɯɨɜɢɱɨɤ;  
27 – ɩɥɭɧɠɟɪ; 29 – ɩɪɭɠɢɧы; 30 – ɲаɣɛы; 33 – ɲɟɫɬɟɪɧɹ; 34 – ɜɢɥɤа 
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Таɤɢɦ ɨɛɪаɡɨɦ, ɜɟɥɢɱɢɧа ɩɨɞаɱɢ ɧаɫɨɫа ɢɡɦɟɧɹɟɬɫɹ аɜɬɨɦаɬɢɱɟɫɤɢ ɜ 
ɪɟɡɭɥɶɬаɬɟ ɢɡɦɟɧɟɧɢɹ ɭɝɥа ɧаɤɥɨɧа ɤаɱаɸɳɢɯ ɭɡɥɨɜ, ɨɛɟɫɩɟɱɢɜаɹ ɪаɛɨɬɭ 
ɧаɫɨɫа ɜ ɪɟɠɢɦɟ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа ɬɢɩа 313… ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.18. 

 
 

Ɋɢɫ. 2.18. Ɉɛɳɢɣ ɜɢɞ ɧаɫɨɫа ɬɢɩа 313… 
 

Ɉɛɳɢɣ ɜɢɞ ɬɪɟɯɩɨɬɨɱɧɨɝɨ ɧаɫɨɫа ɬɢɩа 333… ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.19. 

 
Ɋɢɫ. 2.19. Ɉɛɳɢɣ ɜɢɞ ɬɪɟɯɩɨɬɨɱɧɨɝɨ  

ɧаɫɨɫа ɬɢɩа 333… 
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Тɪɟɯɩɨɬɨɱɧыɣ ɪɟɝɭɥɢɪɭɟɦыɣ ɧаɫɨɫ 333.20 ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɪɟɝɭɥɢ-
ɪɭɟɦыɯ ɤаɱаɸɳɢɯ ɭɡɥɨɜ ɫ ɦаɤɫɢɦаɥɶɧыɦ ɭɝɥɨɦ ɧаɤɥɨɧа ɛɥɨɤа ɰɢɥɢɧɞ-
ɪɨɜ 25ɨ

 ɢ ɨɞɧɨɝɨ ɧɟɪɟɝɭɥɢɪɭɟɦɨɝɨ ɤаɱаɸɳɟɝɨ ɭɡɥа. 
Ɋɟɝɭɥɢɪɨɜаɧɢɟ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа ɞɨɫɬɢɝаɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɭɝɥа ɧаɤɥɨɧа 

ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ ɫ ɬɨɪɰɟɜыɦ ɪаɫɩɪɟɞɟɥɢɬɟɥɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ ɜаɥа. 
Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦаɲɢɧы ɫ ɧаɤɥɨɧɧыɦ ɛɥɨɤɨɦ ɨɛɥаɞаɸɬ 

ɜыɫɨɤɢɦɢ ɷɤɫɩɥɭаɬаɰɢɨɧɧыɦɢ ɫɜɨɣɫɬɜаɦɢ ɢ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧыɦɢ 
ɞɨɫɬɨɢɧɫɬɜаɦɢ: ɜыɫɨɤɨɣ ɜɫаɫыɜаɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɨɛɟɫɩɟɱɢɜаɸɳɟɣ 
ɪаɛɨɬɭ ɧаɫɨɫɨɜ ɧа ɫаɦɨɜɫаɫыɜаɧɢɢ ɩɪɢ ɲɢɪɨɤɨɦ ɞɢаɩаɡɨɧɟ ɬɟɦɩɟɪаɬɭɪы 
ɢ ɜɹɡɤɨɫɬɢ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɨɬ 8…10 ɞɨ 1 000…1 200 ɫɋɬ ); ɜɨɡɦɨɠɧɨ-
ɫɬɶɸ ɪаɛɨɬы ɜ ɧаɫɨɫɧɨɦ ɢ ɦɨɬɨɪɧɨɦ ɪɟɠɢɦаɯ; ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɟɧɶɲɟɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɱɢɫɬɨɬɟ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɦɨɝɭɬ ɪаɛɨɬаɬɶ ɩɪɢ ɬɨɧ-
ɤɨɫɬɢ ɨɱɢɫɬɤɢ ɞɨ 40 ɦɤɦ); ɜыɫɨɤɢɦɢ ɢɡɧɨɫɨɫɬɨɣɤɨɫɬɶɸ, ɧаɞɟɠɧɨɫɬɶɸ, 
КɉȾ. 

 

 

2гог ǾȎȒиȎșȪțȜ-ȝȜȞȦțȓȐȩȓ ȑиȒȞȜȚȎȦиțȩ 

 

Ǿаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɦаɲɢɧɨɣ ɧаɡыɜаɸɬ ɪɨɬɨɪɧɨ-ɩɨɪɲɧɟɜɭɸ 
ɝɢɞɪɨɦаɲɢɧɭ, ɭ ɤɨɬɨɪɨɣ ɪаɛɨɱɢɟ ɤаɦɟɪы ɨɛɪаɡɨɜаɧы ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯ-
ɧɨɫɬɹɦɢ ɰɢɥɢɧɞɪɨɜ ɢ ɩɨɪɲɧɟɣ, а ɨɫɢ ɩɨɪɲɧɟɣ ɪаɫɩɨɥɨɠɟɧы ɩɟɪɩɟɧɞɢ-
ɤɭɥɹɪɧɨ ɨɫɢ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ (ɪɨɬɨɪɭ) ɢɥɢ ɫɨɫɬаɜɥɹɸɬ ɫ ɧɟɣ ɭɝɨɥ ɛɨɥɟɟ 
45

ɨ
. 

Кɨɧɫɬɪɭɤɬɢɜɧаɹ ɫɯɟɦа ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɨɞɧɨɤɪаɬɧɨɝɨ 
ɞɟɣɫɬɜɢɹ ɩɨɤаɡаɧа ɧа ɪɢɫ. 2.20. ɋɬаɬɨɪ (ɤɨɪɩɭɫ) 1 ɪаɫɩɨɥɨɠɟɧ ɷɤɫɰɟɧ-
ɬɪɢɱɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɨɬɨɪа 2. 

Ɋɨɬɨɪ 2 ɫ ɩɨɪɲɧɹɦɢ (ɜыɬɟɫɧɢɬɟɥɹɦɢ) 3 ɫɨɫɬаɜɥɹɟɬ ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ. 
ȼɧɭɬɪɢ ɜɪаɳаɸɳɟɝɨɫɹ ɪɨɬɨɪа ɪаɫɩɨɥɨɠɟɧы ɪаɛɨɱɢɟ ɤаɦɟɪы 4, ɨɛɪаɡɨ-
ɜаɧɧыɟ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɰɢɥɢɧɞɪɨɜ ɢ ɩɟɪɟɦɟɳаɸɳɢɯɫɹ ɩɨɪɲɧɟɣ 3. Ɉɫɢ 
ɰɢɥɢɧɞɪɨɜ ɪаɫɩɨɥɨɠɟɧы ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɩɟɪɟɫɟɤаɸɬɫɹ ɜ ɨɞɧɨɣ ɬɨɱ-
ɤɟ, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɩɪɨɯɨɞɢɬ ɨɫɶ ɜɪаɳɟɧɢɹ ɪɨɬɨɪа. Ɋаɫɩɪɟɞɟɥɟɧɢɟ ɠɢɞɤɨ-
ɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟɩɨɞɜɢɠɧыɦ ɰаɩɮɟɧɧыɦ ɪаɫɩɪɟɞɟɥɢɬɟɥɟɦ 5, ɜ ɤɨ-
ɬɨɪɨɦ ȼ – ɜɫаɫыɜаɸɳаɹ ɢ Н – ɧаɩɨɪɧаɹ ɩɨɥɨɫɬɢ. ɉɪɢɜɨɞɧɨɣ ɜаɥ 6 ɠɟɫɬɤɨ 
ɫɜɹɡаɧ ɫ ɪɨɬɨɪɨɦ 2. 

ɉɪɢ ɜɪаɳɟɧɢɢ ɪɨɬɨɪа 2, ɧаɩɪɢɦɟɪ, ɩɨ ɱаɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɩɨɪɲɧɢ 3 ɫɨ-
ɜɟɪɲаɸɬ ɫɥɨɠɧɨɟ ɞɜɢɠɟɧɢɟ – ɨɧɢ ɜɪаɳаɸɬɫɹ ɜɦɟɫɬɟ ɫ ɪɨɬɨɪɨɦ ɢ ɞɜɢ-
ɠɭɬɫɹ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɨɬɨɪа. ɉɨɪɲɧɢ ɩɨɫɬɨɹɧɧɨ 
ɧаɯɨɞɹɬɫɹ ɜ ɩɨɞɜɢɠɧɨɦ ɤɨɧɬаɤɬɟ ɫ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɬаɬɨɪа ɩɨɞ 
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ɞɟɣɫɬɜɢɟɦ ɰɟɧɬɪɨɛɟɠɧыɯ ɫɢɥ, ɫɢɥ ɞаɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ (ɩɪɢ ɧаɥɢɱɢɢ ɩɨɞ-
ɩɢɬɤɢ) ɢɥɢ ɩɪɭɠɢɧ. 

 

 
Ɋɢɫ. 2.20. ɋɯɟɦа ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɨɞɧɨɤɪаɬɧɨɝɨ ɞɟɣɫɬɜɢɹ: 

1 – ɫɬаɬɨɪ (ɤɨɪɩɭɫ); 2 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ (ɪɨɬɨɪ); 3 – ɩɨɪɲɟɧɶ (ɜыɬɟɫɧɢɬɟɥɶ); 
4 – ɪаɛɨɱаɹ ɤаɦɟɪа; 5 – ɰаɩɮɟɧɧыɣ ɪаɫɩɪɟɞɟɥɢɬɟɥɶ; 6 – ɩɪɢɜɨɞɧɨɣ ɜаɥ 

 

Ɋаɛɨɱɢɟ ɤаɦɟɪы 4 ɩɨɨɱɟɪɟɞɧɨ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɥɢɧɢɹɦɢ ɜɫаɫыɜаɧɢɹ ɢ 
ɧаɝɧɟɬаɧɢɹ ɫ ɩɨɦɨɳɶɸ ɰаɩɮɟɧɧɨɝɨ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ 5. ȼ ɬɟɱɟɧɢɟ ɨɞɧɨɣ 
ɩɨɥɨɜɢɧы ɨɛɨɪɨɬа ɩɪɨɢɫɯɨɞɢɬ ɜɫаɫыɜаɧɢɟ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɜ ɬɟɱɟɧɢɟ 
ɫɥɟɞɭɸɳɟɣ ɩɨɥɨɜɢɧы ɨɛɨɪɨɬа – ɧаɝɧɟɬаɧɢɟ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɧаɩɨɪ-
ɧɭɸ ɝɢɞɪɨɥɢɧɢɸ. 

ɑɢɫɥɨ ɩɨɪɲɧɟɣ ɜ ɪаɞɢаɥɶɧɨɦ ɧаɫɨɫɟ ɧɟɱɟɬɧɨɟ, ɪаɜɧɨ 5, 7, 9 ɢ ɪɟɠɟ 11. 

Эɬɨ ɧɟɨɛɯɨɞɢɦɨ ɩɨɬɨɦɭ, ɱɬɨ ɩɪɢ ɧɟɱɟɬɧɨɦ ɱɢɫɥɟ ɩɨɪɲɧɟɣ ɡɨɧɭ ɩɟɪɟɯɨɞа 
ɨɬ ɜɫаɫыɜаɧɢɹ ɤ ɧаɝɧɟɬаɧɢɸ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɯɨɞɢɬ ɨɞɢɧ ɩɨɪɲɟɧɶ, а 
ɩɪɢ ɱɟɬɧɨɦ ɱɢɫɥɟ – ɞɜа, ɱɬɨ ɭɜɟɥɢɱɢɜаɟɬ ɧɟɪаɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞаɱɢ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа ɢ ɭɥɭɱɲɟɧɢɹ ɪаɜɧɨɦɟɪɧɨɫɬɢ ɩɨɞаɱɢ 
ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɧаɫɨɫы ɞɟɥаɸɬ ɢɧɨɝɞа ɦɧɨɝɨɪɹɞɧыɦɢ. ɉɨɪɲɧɢ 
ɪаɫɩɨɥаɝаɸɬ ɜ ɰɢɥɢɧɞɪаɯ ɜ ɧɟɫɤɨɥɶɤɢɯ ɩаɪаɥɥɟɥɶɧыɯ ɩɥɨɫɤɨɫɬɹɯ, ɧɨ 
ɨɛыɱɧɨ ɧɟ ɛɨɥɟɟ ɬɪɟɯ. 

Ɋаɛɨɱɢɣ ɨɛɴɟɦ ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа ɡаɜɢɫɢɬ ɨɬ ɯɨɞа ɩɨɪɲ-
ɧɟɣ, ɢɯ ɤɨɥɢɱɟɫɬɜа, ɞɢаɦɟɬɪа ɩɨɪɲɧɹ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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ɩ ,                                        (2.27)  

ɝɞɟ ɩd  – ɞɢаɦɟɬɪ ɩɨɪɲɧɹ; z – ɱɢɫɥɨ ɜɫɟɯ ɩɨɪɲɧɟɣ ɜ ɨɞɧɨɦ ɪɹɞɭ; zɪ – ɱɢɫ-
ɥɨ ɪɹɞɨɜ ɩɨɪɲɧɟɣ, zɪ = 1…3; h – ɩɨɥɧыɣ ɯɨɞ ɩɨɪɲɧɹ, h = 2ɟ, ɡɞɟɫɶ ɟ – 

ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ. 
Таɤ ɤаɤ ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɟ ɨɩɪɟɞɟɥɹɟɬ ɯɨɞ ɩɨɪɲɧɹ, ɬɨ ɢɡɦɟɧɟɧɢɟɦ ɷɤɫ-

ɰɟɧɬɪɢɫɢɬɟɬа ɪɟɝɭɥɢɪɭɸɬ ɪаɛɨɱɢɣ ɨɛɴɟɦ, а ɫɥɟɞɨɜаɬɟɥɶɧɨ, ɢ ɩɨɞаɱɭ ɧа-
ɫɨɫа [ɮɨɪɦɭɥа (2.1)]. ɉɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɫɦɟɳɟɧɢɹ ɫɬаɬɨɪа ɜ ɨɛɟ ɫɬɨɪɨɧы 
ɨɬ ɨɫɢ ɜɪаɳɟɧɢɹ ɪɨɬɨɪа ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɜɟɪɫа ɧаɩɪаɜɥɟɧɢɹ 
ɩɨɬɨɤа ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. Ɇɨɳɧɨɫɬɶ, КɉȾ ɧаɫɨɫа ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪ-
ɦɭɥаɦ (2.7), (2.8) ɢ (2.13). Кɨɷɮɮɢɰɢɟɧɬ ɩɭɥɶɫаɰɢɢ ɪɨɬɨɪɧɨ-ɩɨɪɲɧɟɜɨɝɨ 
ɧаɫɨɫа ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥаɦ (2.25) ɢ (2.26). 

Ɋɨɬɨɪɧɨ-ɪаɞɢаɥɶɧыɟ ɝɢɞɪɨɦаɲɢɧы ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɥаɜɧыɦ ɨɛɪаɡɨɦ ɜ 
ɤаɱɟɫɬɜɟ ɧаɫɨɫɨɜ ɪɟɝɭɥɢɪɭɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɢ ɝɢɞɪɨɦɨɬɨɪɨɜ ɫ 
ɛɨɥɶɲɢɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ. На ɦɨɛɢɥɶɧыɯ ɦаɲɢɧаɯ ɷɬɢ ɝɢɞɪɨɦаɲɢ-
ɧы ɩɪɢɦɟɧɹɸɬɫɹ ɪɟɞɤɨ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɛɨɥɶɲɢɯ ɝаɛаɪɢɬɨɜ  ɢ ɦаɫɫы. ɉɨ-
ɷɬɨɦɭ ɨɧɢ ɱаɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɬаɰɢɨɧаɪɧыɯ ɭɫɥɨɜɢɹɯ  ɢ ɬаɦ, ɝɞɟ 
ɝаɛаɪɢɬы ɢ ɦаɫɫа ɧɟ ɢɦɟɸɬ ɪɟɲаɸɳɟɝɨ ɡɧаɱɟɧɢɹ. Кɨɧɫɬɪɭɤɰɢɹ ɪаɫɩɪɟɞɟ-
ɥɢɬɟɥɶɧɨɝɨ ɭɡɥа ɨɝɪаɧɢɱɢɜаɟɬ ɞаɜɥɟɧɢɟ, ɪаɡɜɢɜаɟɦɨɟ ɧаɫɨɫɨɦ (ɞɨ 25 

Ɇɉа). ɉɨɥɧыɣ КɉȾ ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɯ ɧаɫɨɫɨɜ ɧаɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥаɯ 
0,7…0,9. 

Нɟɞɨɫɬаɬɤаɦɢ ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɯ ɝɢɞɪɨɦаɲɢɧ ɹɜɥɹɸɬɫɹ ɬаɤɠɟ 
ɛɨɥɶɲɨɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɪɨɬɨɪа, ɨɬɧɨɫɢɬɟɥɶɧаɹ ɬɢɯɨɯɨɞɧɨɫɬɶ ɢɡ-ɡа 
ɛɨɥɶɲɢɯ ɨɤɪɭɠɧыɯ ɫɤɨɪɨɫɬɟɣ ɝɨɥɨɜɨɤ ɩɨɪɲɧɟɣ. 
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Ǳɢɞɪɨɦɨɬɨɪы ɩɪɟɞɧаɡɧаɱɟɧы ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɷɧɟɪɝɢɢ ɞɜɢɠɭ-
ɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɜ ɦɟɯаɧɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ ɜɪаɳɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ 
ɨɪɝаɧа ɪаɡɥɢɱɧыɯ ɦаɲɢɧ  ɢ ɦɟɯаɧɢɡɦɨɜ. 

Ɉɫɧɨɜɧыɦ ɬɪɟɛɨɜаɧɢɟɦ ɩɪɢ ɜыɛɨɪɟ ɝɢɞɪɨɦɨɬɨɪа ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟ-
ɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧыɦ ɨɪɝаɧɨɦ ɦаɲɢɧы ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬа 
M  ɢ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ n . 

ɉɢɬаɧɢɟ ɝɢɞɪɨɦɨɬɨɪа ɩɪɨɢɡɜɨɞɢɬɫɹ ɥɢɛɨ ɨɬ ɨɛɳɟɣ ɝɢɞɪɨɫɢɫɬɟɦы, 
ɥɢɛɨ ɢɧɞɢɜɢɞɭаɥɶɧыɦ ɧаɫɨɫɨɦ. Ɋɟɜɟɪɫɢɪɨɜаɧɢɟ ɧаɩɪаɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ 
(ɜɪаɳɟɧɢɹ) ɝɢɞɪɨɦɨɬɨɪа ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɥɢɛɨ ɫ ɩɨɦɨɳɶɸ ɪаɫɩɪɟɞɟɥɢɬɟ-
ɥɹ, ɥɢɛɨ ɪɟɜɟɪɫɢɪɨɜаɧɢɟɦ ɧаɩɪаɜɥɟɧɢɹ ɩɨɞаɱɢ ɧаɫɨɫа. 
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ɋɤɨɪɨɫɬɶ ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪа ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɤɨ-
ɥɢɱɟɫɬɜа ɩɨɫɬɭɩаɸɳɟɣ ɤ ɧɟɦɭ ɠɢɞɤɨɫɬɢ ɢɥɢ ɢɡɦɟɧɟɧɢɟɦ ɪаɛɨɱɟɝɨ ɨɛɴɟ-
ɦа ɝɢɞɪɨɦɨɬɨɪа, ɱɬɨ ɜɢɞɧɨ ɢɡ ɜыɪаɠɟɧɢɹ 

 

ɦɦɦ nqQ  ,                                         (2.28) 

ɝɞɟ Qɦ – ɪаɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɝɢɞɪɨɦɨɬɨɪ, ɦ3/ɫ; qɦ – ɪаɛɨɱɢɣ ɨɛɴɟɦ 
ɝɢɞɪɨɦɨɬɨɪа, ɦ3

; nɦ – ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪа, ɫ-1
.  

Ɉɛыɱɧɨ ɜ ɤаɱɟɫɬɜɟ ɝɢɞɪɨɦɨɬɨɪɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɴɟɦɧыɟ ɪɨɬɨɪɧыɟ 
ɝɢɞɪɨɦаɲɢɧы. Ƚɢɞɪɨɦɨɬɨɪы ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɦаɥɨ ɨɬɥɢɱаɸɬɫɹ ɨɬ ɪɨɬɨɪ-
ɧыɯ ɧаɫɨɫɨɜ. 

ɉɨ ɜɟɥɢɱɢɧɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬа ɢ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨ-
ɬɨɪы ɦɨɠɧɨ ɪаɡɞɟɥɢɬɶ ɧа ɞɜɟ ɝɪɭɩɩы: ɧɢɡɤɨɦɨɦɟɧɬɧыɟ ɢ ɜыɫɨɤɨɦɨɦɟɧɬ-
ɧыɟ. 

Нɢɡɤɨɦɨɦɟɧɬɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɯаɪаɤɬɟɪɢɡɭɸɬɫɹ ɪаɡɜɢɬɢɟɦ ɧɟɛɨɥɶ-
ɲɨɝɨ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬа (10…60 Н∙ɦ) ɢ ɛɨɥɶɲɢɯ ɱаɫɬɨɬ ɜɪаɳɟɧɢɹ 
(60…3 000 ɨɛ/ɦɢɧ). ȼыɫɨɤɨɦɨɦɟɧɬɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɪаɡɜɢɜаɸɬ ɛɨɥɶɲɨɣ 
ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ (500…100 000 Н∙ɦ) ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɱаɫɬɨɬаɯ ɜɪаɳɟɧɢɹ 
(ɞɨ 400 ɨɛ/ɦɢɧ). ȼыɫɨɤɨɦɨɦɟɧɬɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɧаɡɧа-
ɱɟɧы ɞɥɹ ɢɫɩɨɥɶɡɨɜаɧɢɹ ɛɟɡ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɡɜɟɧа (ɪɟɞɭɤɬɨɪа) ɫ ɰɟɥɶɸ 
ɭɦɟɧɶɲɟɧɢɹ ɦаɫɫы, ɝаɛаɪɢɬɨɜ ɦаɲɢɧы, ɭɥɭɱɲɟɧɢɹ ɞɢɧаɦɢɱɟɫɤɢɯ ɯаɪаɤ-
ɬɟɪɢɫɬɢɤ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞа. 

ȼ ɤаɱɟɫɬɜɟ ɧɢɡɤɨɦɨɦɟɧɬɧыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱаɟɜ 
ɢɫɩɨɥɶɡɭɸɬ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ, ɪɟɠɟ ɲɟɫɬɟɪɟɧɧыɟ ɢ ɩɥаɫɬɢɧɱаɬыɟ 
ɝɢɞɪɨɦаɲɢɧы. 

ȼ ɤаɱɟɫɬɜɟ ɜыɫɨɤɨɦɨɦɟɧɬɧыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɜ ɨɫɧɨɜɧɨɦ ɢɫɩɨɥɶɡɭɸɬ 
ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ, аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦаɲɢɧы. 

Ⱦɥɹ ɭɫɥɨɜɧɨɝɨ ɪаɡɝɪаɧɢɱɟɧɢɹ ɧɢɡɤɨɦɨɦɟɧɬɧыɯ ɢ ɜыɫɨɤɨɦɨɦɟɧɬɧыɯ 
ɝɢɞɪɨɦɨɬɨɪɨɜ ɱаɫɬɨ ɢɫɩɨɥɶɡɭɸɬ ɬаɤ ɧаɡыɜаɟɦыɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛыɫɬɨɪɨ-
ɯɨɞɧɨɫɬɢ: 

 

ɦ

ɦ
ɛ

n

q
k ,                                               (2.29) 

ɝɞɟ ɛk  – ɤɨɷɮɮɢɰɢɟɧɬ ɛыɫɬɪɨɯɨɞɧɨɫɬɢ; qɦ – ɪаɛɨɱɢɣ ɨɛɴɟɦ, ɫɦ3
; nɦ – 

ɧɨɦɢɧаɥɶɧаɹ ɱаɫɬɨɬа ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪа, ɨɛ/ɦɢɧ. 
Ƚɢɞɪɨɦɨɬɨɪы, ɭ ɤɨɬɨɪыɯ ɛk   1, ɤаɤ ɩɪаɜɢɥɨ, ɨɬɧɨɫɹɬ ɤ ɧɢɡɤɨɦɨ-

ɦɟɧɬɧыɦ, а ɭ ɤɨɬɨɪыɯ ɛk  1, – ɤ ɜыɫɨɤɨɦɨɦɟɧɬɧыɦ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɛыɫɬɪɨɯɨɞɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɜɫɟ ɠɟ ɭɫɥɨɜɧɨɣ ɜɟɥɢɱɢɧɨɣ. 
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ɐɟɥɟɫɨɨɛɪаɡɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɩɪɢɜɨɞаɯ ɜɪаɳаɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ 
ɧɢɡɤɨɦɨɦɟɧɬɧыɯ ɢɥɢ ɜыɫɨɤɨɦɨɦɟɧɬɧыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɤаɠ-
ɞɨɦ ɤɨɧɤɪɟɬɧɨɦ ɫɥɭɱаɟ ɨɬɞɟɥɶɧɨ, ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜаɧɢɣ ɤ ɩɪɢɜɨɞɭ ɦаɲɢɧы. 

Ɉɫɧɨɜɧыɦɢ ɜыɪаɠɟɧɢɹɦɢ, ɤɨɬɨɪыɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪаɫɱɟɬɟ ɝɢɞɪɨ-
ɦɨɬɨɪа, ɹɜɥɹɸɬɫɹ ɮɨɪɦɭɥы (2.9), (2.10), (2.13)  ɢ (2.14). ȿɫɥɢ ɩɪɟɧɟɛɪɟɱɶ 
ɩɨɬɟɪɹɦɢ ɦɨɳɧɨɫɬɢ (  = 1,0), ɬɨ ɢɡ ɜыɪаɠɟɧɢɣ (2.9) ɢ (2.10) ɦɨɠɧɨ ɨɩɪɟ-
ɞɟɥɢɬɶ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪа: 

 

ɦ

ɦ
ɦ

p

2M
q .                                         (2.30) 

ɉɨ ɪаɫɱɟɬɧɨɦɭ ɡɧаɱɟɧɢɸ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа, ɧɨɦɢɧаɥɶɧɨɦɭ ɞаɜɥɟɧɢɸ ɢ 
ɨɫɬаɥɶɧыɦ ɩаɪаɦɟɬɪаɦ ɜыɛɢɪаɟɬɫɹ ɧɟɨɛɯɨɞɢɦыɣ ɝɢɞɪɨɦɨɬɨɪ. 

ȿɫɥɢ ɪɟɲɢɬɶ ɜыɪаɠɟɧɢɟ (2.30) ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬа, ɪаɡ-
ɜɢɜаɟɦɨɝɨ ɝɢɞɪɨɦɨɬɨɪɨɦ, ɬɨ ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ ɜыɪаɠɟɧɢɟ: 

 

2

pq
M ɦɦ

ɦ .                                      (2.31) 

ɂɡ ɮɨɪɦɭɥы (2.31) ɜɢɞɧɨ, ɱɬɨ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɪаɡɜɢɜаɟɦыɣ ɜы-
ɛɪаɧɧыɦ ɝɢɞɪɨɦɨɬɨɪɨɦ, ɡаɜɢɫɢɬ ɨɬ ɩɟɪɟɩаɞа ɞаɜɥɟɧɢɹ ɧа ɝɢɞɪɨɦɨɬɨɪɟ 
(ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɡɧаɱɟɧɢɢ ɪаɛɨɱɟɝɨ ɨɛɴɟɦа) ɢ ɟɝɨ ɦɨɠɧɨ ɢɡɦɟɧɹɬɶ. 

Каɠɞыɣ ɤɨɧɫɬɪɭɤɬɢɜɧыɣ ɜɢɞ ɝɢɞɪɨɦɨɬɨɪа (ɲɟɫɬɟɪɟɧɧыɣ, ɩɨɪɲɧɟɜɨɣ, 

ɩɥаɫɬɢɧɱаɬыɣ) ɢɦɟɸɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢ ɧɟɞɨɫɬаɬɤɢ. 
ɒɟɫɬɟɪɟɧɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɨɬɥɢɱаɸɬɫɹ ɩɪɨɫɬɨɬɨɣ ɢ ɬɟɯɧɨɥɨɝɢɱɧɨ-

ɫɬɶɸ, ɯɨɪɨɲɢɦɢ ɦаɫɫɨɜыɦɢ ɢ ɝаɛаɪɢɬɧыɦɢ ɩɨɤаɡаɬɟɥɹɦɢ, ɦɨɝɭɬ ɪаɛɨ-
ɬаɬɶ ɩɪɢ ɜыɫɨɤɨɣ (ɞɨ 2 400 ɨɛ/ɦɢɧ) ɱаɫɬɨɬɟ ɜɪаɳɟɧɢɹ. 

Ⱦɥɹ ɪаɛɨɬы ɲɟɫɬɟɪɟɧɧыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɧɟ ɬɪɟɛɭɟɬɫɹ ɜыɫɨɤаɹ ɫɬɟɩɟɧɶ 
ɨɱɢɫɬɤɢ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. К ɧɟɞɨɫɬаɬɤаɦ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɧɟɜыɫɨɤɢɣ 
ɩɨɥɧыɣ КɉȾ (0,78…0,80), ɛɨɥɶɲɢɟ ɩɭɫɤɨɜыɟ ɦɨɦɟɧɬы, ɧɟɛɨɥɶɲɨɣ ɞɢа-
ɩаɡɨɧ ɱаɫɬɨɬ ɜɪаɳɟɧɢɹ, ɫɜɹɡаɧɧыɣ ɫ ɜыɫɨɤɢɦ ɧɢɠɧɢɦ ɩɪɟɞɟɥɨɦ 
(150…300 ɨɛ/ɦɢɧ). 

Ɉɬɟɱɟɫɬɜɟɧɧыɟ ɡаɜɨɞы ɬɪаɤɬɨɪɧыɯ ɝɢɞɪɨаɝɪɟɝаɬɨɜ ɢɡɝɨɬɨɜɥɹɸɬ ɲɟɫ-
ɬɟɪɟɧɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɬɢɩа ȽɆɒ-32, ȽɆɒ-50 ɢ ȽɆɒ-100. 

ɉɥаɫɬɢɧɱаɬыɟ ɝɢɞɪɨɦɨɬɨɪы, ɧɟɫɦɨɬɪɹ ɧа ɨɬɥɢɱɧыɟ ɦаɫɫɨɜыɟ ɢ ɝаɛа-
ɪɢɬɧыɟ ɩɨɤаɡаɬɟɥɢ, ɦаɥыɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ, ɧɟɡɧаɱɢɬɟɥɶɧɭɸ ɩɭɥɶɫаɰɢɸ 
ɦɨɦɟɧɬа, ɧаɯɨɞɹɬ ɨɝɪаɧɢɱɟɧɧɨɟ ɩɪɢɦɟɧɟɧɢɟ, ɱɬɨ ɫɜɹɡаɧɨ ɫ ɧɢɡɤɢɦ (ɞɨ 6,3 
Ɇɉа) ɞаɜɥɟɧɢɟɦ, ɜыɫɨɤɨɣ (100…150 ɨɛ/ɦɢɧ) ɦɢɧɢɦаɥɶɧɨɣ ɱаɫɬɨɬɨɣ ɜɪа-
ɳɟɧɢɹ ɢ ɧɢɡɤɢɦ КɉȾ (~ 0,8). ɉɨɫɥɟɞɧɟɟ ɜыɡɜаɧɨ ɧаɥɢɱɢɟɦ ɬɪɟɧɢɹ ɫɤɨɥɶ-
ɠɟɧɢɹ ɨɫɧɨɜɧыɯ ɪаɛɨɱɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɬɪɭɞɧɨɫɬɶɸ ɭɩɥɨɬɧɟɧɢɹ ɩɥаɫɬɢɧ. 
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Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɦɨɬɨɪы ɨɬɥɢɱаɸɬɫɹ ɨɬ ɞɪɭɝɢɯ ɬɢɩɨɜ 
ɜɨɡɦɨɠɧɨɫɬɶɸ ɧаɞɟɠɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ ɪаɛɨɱɟɣ ɤаɦɟɪы, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɪа-
ɛɨɬаɬɶ ɩɪɢ ɜыɫɨɤɨɦ (ɞɨ 32 Ɇɉа ɢ ɜыɲɟ) ɞаɜɥɟɧɢɢ ɢ ɫ ɜыɫɨɤɢɦ КɉȾ 
(  0,90). 

Ⱥɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɪɟɝɭɥɢɪɭɟɦыɣ ɝɢɞɪɨɦɨɬɨɪ ɬɢɩа 303…     
(ɪɢɫ. 2.21) ɫɨɫɬɨɢɬ ɢɡ ɜаɥа 1, ɤɨɪɩɭɫа 13, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ ɪаɫɩɨɥɨɠɟɧ 
ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ (ɪɨɬɨɪ) 4, ɲаɬɭɧы 2, ɩɨɪɲɧɢ (ɜыɬɟɫɧɢɬɟɥɢ) 3, ɰаɩɮа 12, 

ɬɨɪɰɨɜыɣ ɫɮɟɪɢɱɟɫɤɢɣ ɪаɫɩɪɟɞɟɥɢɬɟɥɶ 11. К ɤɨɪɩɭɫɭ 13 ɤɪɟɩɢɬɫɹ ɤɨɪɩɭɫ 
ɪɟɝɭɥɹɬɨɪа 8 ɫ ɤɪыɲɤɨɣ 6. ȼ ɤɨɪɩɭɫɟ ɪɟɝɭɥɹɬɨɪа ɧаɯɨɞɹɬɫɹ ɡɨɥɨɬɧɢɤ 7, 

ɩаɥɟɰ 9, ɭɫɬаɧɨɜɨɱɧыɣ ɩɨɪɲɟɧɶ 10. Наɤɥɨɧ ɛɥɨɤа ɰɢɥɢɧɞɪɨɜ 4 ɨɫɭɳɟɫɬ-
ɜɥɹɟɬɫɹ ɩɟɪɟɦɟɳɟɧɢɟɦ ɬɨɪɰɟɜɨɝɨ ɫɮɟɪɢɱɟɫɤɨɝɨ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ 11, ɧа 
ɤɨɬɨɪыɣ ɨɩɢɪаɟɬɫɹ ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ 4 ɩɨ ɫɮɟɪɢɱɟɫɤɨɣ ɧаɩɪаɜɥɹɸɳɟɣ. Та-
ɤɨɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɪɟɲɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɡɧаɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɢɬɶ ɝаɛаɪɢɬы 
ɪɟɝɭɥɢɪɭɟɦɨɣ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɦаɲɢɧы. 

 

 
 

Ɋɢɫ. 2.21. Ƚɢɞɪɨɦɨɬɨɪ аɤɫɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɪɟɝɭɥɢɪɭɟɦыɣ ɬɢɩа 303…: 

1 – ɜаɥ; 2 – ɲаɬɭɧ; 3 – ɩɨɪɲɟɧɶ; 4 – ɛɥɨɤ ɰɢɥɢɧɞɪɨɜ (ɪɨɬɨɪ);  
5 – ɨɝɪаɧɢɱɢɬɟɥɶɧыɣ ɜɢɧɬ;  6 – ɤɪыɲɤа;  7 – ɡɨɥɨɬɧɢɤ;  

8 – ɤɨɪɩɭɫ ɪɟɝɭɥɹɬɨɪа; 9 – ɩаɥɟɰ; 10 – ɭɫɬаɧɨɜɨɱɧыɣ ɩɨɪɲɟɧɶ; 
11 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶ; 12 – ɰаɩɮа; 13 –  ɤɨɪɩɭɫ 

 

 

 



2г ОȏȨȓȚțȩȓ ȑȖȒȞȜȚȎȦȖțȩ 

 

 55 

Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɦɨɬɨɪа ɬɢɩа 303… ɩɪɟɞɫɬаɜɥɟɧ ɧа ɪɢɫ. 2.22. 

 

 
Ɋɢɫ. 2.22. Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɦɨɬɨɪа ɬɢɩа 303… 

 

ȼыɫɨɤɨɦɨɦɟɧɬɧыɟ ɝɢɞɪɨɦɨɬɨɪы ɬɢɩа ɆɊ ɪаɛɨɬаɸɬ ɩɪɢ ɞаɜɥɟɧɢɢ ɞɨ 
25 Ɇɉа ɫ ɜыɫɨɤɢɦ КɉȾ (  0,85) ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɢɜɨɞа ɩɨɜɨɪɨɬɧɨɣ 
ɱаɫɬɢ ɷɤɫɤаɜаɬɨɪɨɜ, ɤɪаɧɨɜ, ɯɨɞɨɜɨɣ ɱаɫɬɢ, а ɬаɤɠɟ ɪаɛɨɱɢɯ ɨɪɝаɧɨɜ, ɥɟ-
ɛɟɞɨɤ ɫɬɪɨɢɬɟɥɶɧыɯ, ɞɨɪɨɠɧыɯ ɦɟɥɢɨɪаɬɢɜɧыɯ, ɤɨɦɦɭɧаɥɶɧыɯ ɢ ɞɪɭɝɢɯ 
ɦаɲɢɧ. 

На ɪɢɫ. 2.23 ɩɨɤаɡаɧа ɤɨɧɫɬɪɭɤɰɢɹ ɪаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɝɢɞɪɨɦɨ-
ɬɨɪа ɆɊ. ȼ ɪаɫɬɨɱɤаɯ ɤɨɪɩɭɫа 9 ɢ ɤɪыɲɤɢ 10 ɧа ɞɜɭɯɪɹɞɧыɯ ɪɨɥɢɤɨɜыɯ 
ɩɨɞɲɢɩɧɢɤаɯ ɭɫɬаɧɨɜɥɟɧ ɷɤɫɰɟɧɬɪɢɤɨɜыɣ ɜаɥ 11 ɫɨ ɫɮɟɪɢɱɟɫɤɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ, ɧа ɤɨɬɨɪɭɸ ɨɩɢɪаɸɬɫɹ ɩɹɬɶ ɩɨɥыɯ ɩɨɪɲɧɟɣ 2, ɩɟɪɟɦɟɳаɸ-
ɳɢɯɫɹ ɜ ɰɢɥɢɧɞɪаɯ 1. 

ɉɨɪɲɧɢ ɬɟɥɟɫɤɨɩɢɱɟɫɤɢ ɫɨɟɞɢɧɟɧы ɫ ɰɢɥɢɧɞɪаɦɢ, ɢɦɟɸɳɢɦɢ ɬаɤɠɟ 
ɫɮɟɪɢɱɟɫɤɢɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪыɦɢ ɨɧɢ ɭɩɢɪаɸɬɫɹ ɜ ɫɮɟɪɢɱɟɫɤɢɟ ɫɟɝ-
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ɦɟɧɬы 3. ɋɟɝɦɟɧɬы ɭɫɬаɧɨɜɥɟɧы ɜ ɤɪыɲɤаɯ ɰɢɥɢɧɞɪɨɜ 4, ɫɨɟɞɢɧɟɧɧыɯ ɫ 
ɤɨɪɩɭɫɨɦ 9. ɐɟɧɬɪ ɫɮɟɪы ɫɟɝɦɟɧɬа ɧаɯɨɞɢɬɫɹ ɧа ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɨɫɢ ɰɢ-
ɥɢɧɞɪа, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɰɟɧɬɪ ɷɤɫɰɟɧɬɪɢɤɨɜɨɝɨ ɜаɥа. ɉɨɪɲɟɧɶ ɫɨɜɟɪ-
ɲаɟɬ ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɩɨ ɧаɩɪаɜɥɹɸɳɟɦɭ ɫɬɟɪɠɧɸ. 

 

 
Ɋɢɫ. 2.23. Ɋаɞɢаɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɝɢɞɪɨɦɨɬɨɪ ɬɢɩа ɆɊ: 

1 – ɰɢɥɢɧɞɪ; 2 – ɩɨɪɲɟɧɶ; 3 – ɫɟɝɦɟɧɬ ɫɮɟɪɢɱɟɫɤɢɣ; 4 – ɤɪыɲɤа ɰɢɥɢɧɞɪа;  
5 – ɤɪыɲɤа ɪаɫɩɪɟɞɟɥɢɬɟɥɹ; 6 – ɤɨɥɶɰɨ ɭɩɨɪɧɨɟ; 7 – ɪаɫɩɪɟɞɟɥɢɬɟɥɶ;  
8 – ɬаɪɟɥɤа ɪаɫɩɪɟɞɟɥɢɬɟɥɹ; 9 – ɤɨɪɩɭɫ ɝɢɞɪɨɦɨɬɨɪа; 10 – ɤɪыɲɤа;  

11 – ɜаɥ ɷɤɫɰɟɧɬɪɢɤɨɜыɣ; 12 – ɜаɥɢɤ ɩɨɜɨɞɤɨɜыɣ 

 

ɉɪɟɞɜаɪɢɬɟɥɶɧɨɟ ɩɪɢɠаɬɢɟ ɩɨɪɲɧɹ ɢ ɰɢɥɢɧɞɪа ɤ ɫɮɟɪɢɱɟɫɤɢɦ ɨɩɨ-
ɪаɦ ɫɨɡɞаɟɬɫɹ ɩɪɭɠɢɧɨɣ. ɉɨɪɲɟɧɶ ɢ ɰɢɥɢɧɞɪ ɭɩɥɨɬɧɹɸɬɫɹ ɪɟɡɢɧɨɜыɦ 
ɤɨɥɶɰɨɦ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɢ аɧɬɢɮɪɢɤɰɢɨɧɧыɦ ɫɢɬаɥɥɨɮɬɨɪɨɩɥаɫɬɨɜыɦ 
ɤɨɥɶɰɨɦ.  

ɋɦɟɳɟɧɢɟ ɰɢɥɢɧɞɪɨɩɨɪɲɧɟɜɨɣ ɩаɪы ɨɬ ɪаɛɨɱɟɝɨ ɩɨɥɨɠɟɧɢɹ ɨɝɪаɧɢ-
ɱɢɜаɟɬɫɹ ɩɨɥɭɤɨɥɶɰаɦɢ, ɡаɤɪɟɩɥɟɧɧыɦɢ ɜ ɤɪыɲɤаɯ ɰɢɥɢɧɞɪɨɜ ɢ ɤɨɥɶɰа-
ɦɢ, ɫɤɨɥɶɡɹɳɢɦɢ ɩɨ ɪаɦɤаɦ ɩɨɪɲɧɹ. 

Ɋаɫɩɪɟɞɟɥɢɬɟɥɶɧыɣ ɭɡɟɥ ɭɫɬаɧɨɜɥɟɧ ɜ ɤɪыɲɤɟ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ 5, ɩɪɢ-
ɤɪɟɩɥɟɧɧɨɣ ɤ ɤɨɪɩɭɫɭ ɝɢɞɪɨɦɨɬɨɪа. На ɲɥɢɰаɯ ɩɨɜɨɞɤɨɜɨɝɨ ɜаɥɢɤа 12, 

ɫɨɟɞɢɧɟɧɧɨɝɨ ɞɜɭɦɹ ɲɬɢɮɬаɦɢ ɫ ɤɨɥɟɧɱаɬыɦ ɜаɥɨɦ, ɭɫɬаɧɨɜɥɟɧ ɪаɫɩɪɟ-
ɞɟɥɢɬɟɥɶ 7 ɦɟɠɞɭ ɭɩɨɪɧыɦ ɤɨɥɶɰɨɦ 6 ɢ ɬаɪɟɥɤɨɣ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ 8. 
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ɀɢɞɤɨɫɬɶ ɩɨɫɬɭɩаɟɬ ɜ ɪаɛɨɱɢɟ ɤаɦɟɪы ɰɢɥɢɧɞɪɨɜ ɱɟɪɟɡ ɤаɧаɥы ɜ 
ɤɪыɲɤɟ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ, ɨɬɜɟɪɫɬɢɹ ɭɩɨɪɧɨɝɨ ɤɨɥɶɰа, ɪаɫɩɪɟɞɟɥɢɬɟɥɶ ɢ 
ɤаɧаɥы ɜ ɤɨɪɩɭɫɟ ɝɢɞɪɨɦɨɬɨɪа ɢ ɤɪыɲɤаɯ ɰɢɥɢɧɞɪɨɜ. 

Ɋаɛɨɱаɹ ɠɢɞɤɨɫɬɶ ɩɨ ɰɢɥɢɧɞɪаɦ ɪаɫɩɪɟɞɟɥɹɟɬɫɹ ɫɟɪɩɨɜɢɞɧыɦɢ ɤаɧа-
ɥаɦɢ ɧа ɬɨɪɰɟ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ, ɩɪɢɥɟɝаɸɳɟɝɨ ɤ ɬаɪɟɥɤɟ ɪаɫɩɪɟɞɟɥɢɬɟɥɹ. 
ɉɨɫɤɨɥɶɤɭ ɰɢɥɢɧɞɪ ɢ ɩɨɪɲɟɧɶ ɢɦɟɸɬ ɨɬɜɟɪɫɬɢɹ ɜ ɞɧɢɳаɯ, ɞаɜɥɟɧɢɟ ɪа-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɟɪɟɞаɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧа ɫɮɟɪɢɱɟɫɤɭɸ ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɤɨɥɟɧɱаɬɨɝɨ ɜаɥа, ɫɨɡɞаɜаɹ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɡа ɫɱɟɬ ɷɤɫɰɟɧɬɪɢɫɢ-
ɬɟɬа ɜаɥа.   

Наɩɪаɜɥɟɧɢɟ ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪа (ɩɪɢ ɧаɛɥɸɞɟɧɢɢ ɫɨ ɫɬɨɪɨ-
ɧы ɜыɯɨɞɧɨɝɨ ɜаɥа) ɡаɜɢɫɢɬ ɨɬ ɬɨɝɨ, ɤ ɤаɤɨɦɭ ɢɡ ɞɜɭɯ ɨɬɜɟɪɫɬɢɣ ɩɨɞɜɨ-
ɞɢɬɫɹ ɪаɛɨɱаɹ ɠɢɞɤɨɫɬɶ. 

Ƚɢɞɪɨɦɨɬɨɪы ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɬɟɯɧɢɤɟ ɪɟɠɟ, ɱɟɦ ɷɥɟɤɬɪɨɦɨɬɨɪы, ɨɞ-
ɧаɤɨ ɜ ɪɹɞɟ ɫɥɭɱаɟɜ ɨɧɢ ɢɦɟɸɬ ɫɭɳɟɫɬɜɟɧɧыɟ ɩɪɟɢɦɭɳɟɫɬɜа ɩɟɪɟɞ ɩɨ-
ɫɥɟɞɧɢɦɢ. Ƚɢɞɪɨɦɨɬɨɪы ɜ ɫɪɟɞɧɟɦ ɜ 3 ɪаɡа ɦɟɧɶɲɟ ɩɨ ɪаɡɦɟɪаɦ ɢ ɜ 15 
ɪаɡ ɩɨ ɦаɫɫɟ, ɱɟɦ ɷɥɟɤɬɪɨɦɨɬɨɪы ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɨɳɧɨɫɬɢ. 

Ⱦɢаɩаɡɨɧ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪɨɜ ɫɭɳɟ-
ɫɬɜɟɧɧɨ ɲɢɪɟ: ɩɪɢ ɧаɢɛɨɥɶɲɟɣ ɱаɫɬɨɬɟ ɜɪаɳɟɧɢɹ 2 500 ɨɛ/ɦɢɧ ɧаɢɦɟɧɶ-
ɲɟɟ ɡɧаɱɟɧɢɟ ɱаɫɬɨɬы ɦɨɠɟɬ ɫɨɫɬаɜɥɹɬɶ 20…30 ɨɛ/ɦɢɧ, а ɭ ɝɢɞɪɨɦɨɬɨɪɨɜ 
ɫɩɟɰɢаɥɶɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ − ɞɨ 1…4 ɨɛ/ɦɢɧ ɢ ɦɟɧɶɲɟ, ɩɪɢɱɟɦ ɩɥаɜɧɨɟ 
ɪɟɝɭɥɢɪɨɜаɧɢɟ ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ ɜɨ ɜɫɟɦ ɞɢаɩаɡɨɧɟ ɪɟɝɭɥɢɪɨɜаɧɢɹ ɥɟɝɤɨ 
ɨɫɭɳɟɫɬɜɢɦɨ.  

ȼɪɟɦɹ ɪаɡɝɨɧа ɢ ɬɨɪɦɨɠɟɧɢɹ ɜаɥа ɝɢɞɪɨɦɨɬɨɪа ɧɟ ɩɪɟɜыɲаɟɬ ɨɛыɱɧɨ 
ɧɟɫɤɨɥɶɤɢɯ ɫɨɬыɯ ɞɨɥɟɣ ɫɟɤɭɧɞ; ɞɥɹ ɝɢɞɪɨɦɨɬɨɪɨɜ ɧɟ ɩɪɟɞɫɬаɜɥɹɟɬ ɨɩаɫ-
ɧɨɫɬɢ ɪɟɠɢɦ ɱаɫɬыɯ ɜɤɥɸɱɟɧɢɣ ɢ ɜыɤɥɸɱɟɧɢɣ, ɪɟɜɟɪɫɨɜ ɢ ɢɡɦɟɧɟɧɢɹ 
ɱаɫɬɨɬы ɜɪаɳɟɧɢɹ. 
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Ǳɢɞɪаɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪы (ɫɢɥɨɜыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы) ɩɪɟɞɧаɡɧаɱɟɧы 
ɞɥɹ ɩɪɟɨɛɪаɡɨɜаɧɢɹ ɷɧɟɪɝɢɢ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ ɜ ɦɟɯаɧɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɩɨɫɬɭɩаɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа. 

Ƚɢɞɪаɜɥɢɱɟɫɤɢɟ ɰɢɥɢɧɞɪы (ɝɢɞɪɨɰɢɥɢɧɞɪы) – ɷɬɨ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɫ 
ɜɨɡɜɪаɬɧɨ-ɩɨɫɬɭɩаɬɟɥɶɧыɦ ɞɜɢɠɟɧɢɟɦ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа. Ȼɥаɝɨɞаɪɹ ɫɜɨɟɣ 
ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɩɪɨɫɬɨɬɟ, ɜɨɡɦɨɠɧɨɫɬɢ ɪɟаɥɢɡаɰɢɢ ɡɧаɱɢɬɟɥɶɧыɯ ɭɫɢ-
ɥɢɣ, ɦаɥɨɣ ɫɬɨɢɦɨɫɬɢ, ɜыɫɨɤɢɦ ɭɞɟɥɶɧыɦ ɩɨɤаɡаɬɟɥɹɦ ɢ ɧаɞɟɠɧɨɫɬɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪы ɹɜɥɹɸɬɫɹ ɫаɦыɦɢ ɪаɫɩɪɨɫɬɪаɧɟɧɧыɦɢ ɨɛɴɟɦɧыɦɢ ɝɢɞ-
ɪɨɞɜɢɝаɬɟɥɹɦɢ. 
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ȼ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɪаɛɨɱɟɣ ɤаɦɟɪы ɝɢɞɪɨɰɢɥɢɧɞɪы ɩɨɞ-
ɪаɡɞɟɥɹɸɬɫɹ (ɪɢɫ. 2.24) ɧа ɩɨɪɲɧɟɜыɟ, ɩɥɭɧɠɟɪɧыɟ, ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɟ ɢ 
ɫɢɥɶɮɨɧɧыɟ. 

 

 
 

Ɋɢɫ. 2.24. Тɢɩы ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ: 
ɚ – ɩɨɪɲɧɟɜɨɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ  ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɲɬɨɤɨɦ: 

1 –  ɰɢɥɢɧɞɪ (ɤɨɪɩɭɫ); 2 – ɩɨɪɲɟɧɶ; 3 – ɲɬɨɤ; 

ɛ – ɩɨɪɲɧɟɜɨɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ  ɞɟɣɫɬɜɢɹ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɞɟɣɫɬɜɢɟɦ; 
ɜ – ɩɥɭɧɠɟɪɧыɣ; ɝ – ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɣ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ; 

ɞ – ɦɟɦɛɪаɧɧыɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ; ɟ – ɫɢɥɶɮɨɧɧыɣ ɨɞɧɨɫɬɨɪɨɧ- 

ɧɟɝɨ ɞɟɣɫɬɜɢɹ; ɠ – ɩɨɪɲɧɟɜɨɣ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ 

 

Ɉɫɧɨɜɧыɦ ɬɪɟɛɨɜаɧɢɟɦ ɩɪɢ ɜыɛɨɪɟ ɝɢɞɪɨɰɢɥɢɧɞɪа ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟ-
ɱɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧыɦ ɨɪɝаɧɨɦ ɦаɲɢɧы ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɫɢɥɢɹ F ɢ ɫɤɨ-
ɪɨɫɬɢ ɞɜɢɠɟɧɢɹ V ɜыɯɨɞɧɨɝɨ ɡɜɟɧа. ȼыɯɨɞɧыɦ ɡɜɟɧɨɦ ɦɨɠɟɬ ɛыɬɶ ɤаɤ 
ɲɬɨɤ, ɬаɤ ɢ ɤɨɪɩɭɫ (ɝɢɥɶɡа) ɝɢɞɪɨɰɢɥɢɧɞɪа. 

ȼ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɧаɩɪаɜɥɟɧɢɹ ɞɟɣɫɬɜɢɹ ɪаɛɨɱɟɣ ɫɪɟɞы ɝɢɞɪɨɰɢɥɢɧɞ-
ɪы ɛыɜаɸɬ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ, ɭ ɤɨɬɨɪыɯ ɞɜɢɠɟɧɢɟ ɜыɯɨɞɧɨɝɨ 
ɡɜɟɧа ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɠɢɞɤɨɫɬɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧаɩɪаɜɥɟɧɢɢ, ɢ 
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ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ, ɭ ɤɨɬɨɪыɯ ɞɜɢɠɟɧɢɟ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа ɩɨɞ ɞɟɣ-
ɫɬɜɢɟɦ ɠɢɞɤɨɫɬɢ ɜɨɡɦɨɠɧɨ ɜ ɞɜɭɯ ɜɡаɢɦɧɨ ɩɪɨɬɢɜɨɩɨɥɨɠɧыɯ ɧаɩɪаɜɥɟ-
ɧɢɹɯ. 

ɉɨɪɲɧɟɜɨɣ ɝɢɞɪɨɰɢɥɢɧɞɪ (ɫɦ. ɪɢɫ. 2.24, ɚ, ɛ, ɠ) ɢɦɟɟɬ ɰɢɥɢɧɞɪ (ɤɨɪ-
ɩɭɫ) 1 ɢ ɩɨɪɲɟɧɶ 2, ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɧыɣ ɫɨ ɲɬɨɤɨɦ 3. ɒɬɨɤ ɜыɯɨɞɢɬ ɧа-
ɪɭɠɭ ɤɨɪɩɭɫа. Ƚɢɪɨɰɢɥɢɧɞɪ ɢɦɟɟɬ ɞɜɟ ɩɨɥɨɫɬɢ: ɩɨɪɲɧɟɜɭɸ Ⱥ – ɱаɫɬɶ ɪа-
ɛɨɱɟɣ ɤаɦɟɪы, ɨɝɪаɧɢɱɟɧɧɨɣ ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɨɪɩɭɫа ɢ ɩɨɪɲ-
ɧɹ, ɢ ɲɬɨɤɨɜɭɸ Ȼ – ɱаɫɬɶ ɪаɛɨɱɟɣ ɤаɦɟɪы, ɨɝɪаɧɢɱɟɧɧɨɣ ɪаɛɨɱɢɦɢ ɩɨ-
ɜɟɪɯɧɨɫɬɹɦɢ ɤɨɪɩɭɫа, ɩɨɪɲɧɹ ɢ ɲɬɨɤа. Ⱦɥɹ ɝɟɪɦɟɬɢɡаɰɢɢ ɩɨɞɜɢɠɧыɯ ɫɨ-
ɟɞɢɧɟɧɢɣ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɭɫɬаɧɨɜɥɟɧы ɭɩɥɨɬɧɟɧɢɹ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɩɨɪɲɧɟɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪа (ɫɦ. ɪɢɫ. 2.24, ɚ) ɡа-
ɤɥɸɱаɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ Ⱥ ɫ ɧаɩɨɪ-
ɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ ɩɨɪɲɟɧɶ 2 ɜɦɟɫɬɟ ɫɨ ɲɬɨɤɨɦ 3 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥы 
ɞаɜɥɟɧɢɹ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɟɪɟɦɟɳаɟɬɫɹ ɜɩɪаɜɨ (ɤɨɪɩɭɫ 1 ɧɟɩɨɞɜɢɠɟɧ). 
ɉɪɢ ɷɬɨɦ ɨɞɧɨɜɪɟɦɟɧɧɨ ɩɪɨɢɫɯɨɞɢɬ ɜыɬɟɫɧɟɧɢɟ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ Ȼ.  

ɉɪɢ ɩɨɞɜɨɞɟ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɶ Ȼ ɩɨɪɲɟɧɶ ɫɨ ɲɬɨɤɨɦ ɩɟ-
ɪɟɦɟɳаɟɬɫɹ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧаɩɪаɜɥɟɧɢɢ. ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲ-
ɧɹ ɫɨ ɲɬɨɤɨɦ ɡаɜɢɫɢɬ ɨɬ ɞɢаɦɟɬɪɨɜ ɩɨɪɲɧɹ ɢ ɲɬɨɤа. ȼ ɨɬɞɟɥɶɧыɯ ɫɥɭɱа-
ɹɯ ɩɨɞɜɢɠɧыɦ (ɜыɯɨɞɧыɦ ɡɜɟɧɨɦ) ɦɨɠɟɬ ɛыɬɶ ɤɨɪɩɭɫ ɝɢɞɪɨɰɢɥɢɧɞɪа, а 
ɧɟ ɲɬɨɤ ɫ ɩɨɪɲɧɟɦ. ɉɨɪɲɧɟɜыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɲɬɨɤɨɦ 
(ɫɦ. ɪɢɫ. 2.24, ɛ) ɢɦɟɸɬ ɨɞɢɧаɤɨɜɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɜ ɨɛɨɢɯ 
ɧаɩɪаɜɥɟɧɢɹɯ. 

ȼ ɩɨɪɲɧɟɜɨɦ ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ (ɫɦ. ɪɢɫ. 2.24, ɠ) 

ɢɦɟɟɬɫɹ ɥɢɲɶ ɨɞɧа ɩɨɪɲɧɟɜаɹ ɩɨɥɨɫɬɶ Ⱥ, ɢ ɞɜɢɠɟɧɢɟ ɩɨɪɲɧɹ ɫɨ ɲɬɨɤɨɦ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥы ɞаɜɥɟɧɢɹ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɨɞ-
ɧɨɦ ɧаɩɪаɜɥɟɧɢɢ. Ⱦɜɢɠɟɧɢɟ ɩɨɪɲɧɹ ɫɨ ɲɬɨɤɨɦ ɜ ɨɛɪаɬɧɨɦ ɧаɩɪаɜɥɟɧɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɧɟɲɧɢɯ ɫɢɥ, ɧаɩɪɢɦɟɪ, ɫɢɥы ɩɪɭɠɢɧы ɫɠа-
ɬɢɹ, ɫɢɥы ɬɹɠɟɫɬɢ ɢ ɬ.ɞ. 

ɉɥɭɧɠɟɪɧыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы (ɫɦ. ɪɢɫ. 2.24, ɜ) ɢɦɟɸɬ ɩɥɭɧɠɟɪ 
ɫɩɥɨɲɧɨɝɨ ɢɥɢ ɬɪɭɛɱаɬɨɝɨ ɫɟɱɟɧɢɹ. ɉɨ ɫɪаɜɧɟɧɢɸ ɫ ɩɨɪɲɧɟɜыɦɢ ɨɧɢ 
ɨɬɥɢɱаɸɬɫɹ ɩɪɨɫɬɨɬɨɣ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɬаɤ ɤаɤ ɧɟ ɬɪɟɛɭɟɬɫɹ ɨɛɪаɛɨɬɤа 
ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɩɭɫа. Ɉɞɧаɤɨ ɩɥɭɧɠɟɪɧыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы 
ɛɨɥɟɟ ɝɪɨɦɨɡɞɤɢ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɩɨɪɲɧɟɜыɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪаɦɢ. 

Тɟɥɟɫɤɨɩɢɱɟɫɤɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪы (ɫɦ. ɪɢɫ. 2.24, ɝ) ɢɦɟɸɬ ɧɟɫɤɨɥɶɤɨ 
ɤɨɧɰɟɧɬɪɢɱɟɫɤɢ ɪаɫɩɨɥɨɠɟɧɧыɯ ɩɨɪɲɧɟɣ (ɰɢɥɢɧɞɪɨɜ) ɢɥɢ ɩɥɭɧɠɟɪɨɜ, 
ɩɟɪɟɦɟɳаɸɳɢɯɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɪɭɝ ɞɪɭɝа, ɩɪɢɱɟɦ ɫɭɦɦа ɢɯ ɯɨɞɨɜ ɪаɜɧа 
ɯɨɞɭ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа. ɉɪɢ ɩɨɞɜɨɞɟ ɠɢɞɤɨɫɬɢ ɜ ɩɨɪɲɧɟɜɭɸ ɩɨɥɨɫɬɶ Ⱥ 

ɩɨɪɲɧɢ (ɰɢɥɢɧɞɪы) ɩɨɫɥɟɞɨɜаɬɟɥɶɧɨ ɜыɞɜɢɝаɸɬɫɹ ɨɬ ɛɨɥɶɲɟɝɨ ɤ ɦɟɧɶ-
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ɲɟɦɭ ɞɢаɦɟɬɪɭ. ȼɬɹɝɢɜаɧɢɟ ɩɨɪɲɧɟɣ (ɰɢɥɢɧɞɪɨɜ) ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɛɪаɬ-
ɧɨɦ ɩɨɪɹɞɤɟ (ɨɬ ɦɟɧɶɲɟɝɨ ɤ ɛɨɥɶɲɟɦɭ). 

Ɇɟɦɛɪаɧɧыɟ ɢ ɫɢɥɶɮɨɧɧыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы (ɫɦ. ɪɢɫ. 2.24 ɞ, ɟ) ɢɦɟɸɬ 
ɦаɥыɣ ɯɨɞ ɲɬɨɤа (ɜыɯɨɞɧɨɝɨ ɡɜɟɧа), ɱɬɨ ɨɝɪаɧɢɱɢɜаɟɬ ɢɯ ɩɪɢɦɟɧɟɧɢɟ. 
ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɢɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɹɜɥɹɟɬɫɹ ɜыɫɨɤɢɣ ɨɛɴɟɦɧыɣ КɉȾ 
ɢɡ-ɡа ɨɬɫɭɬɫɬɜɢɹ ɩɟɪɟɬɟɱɟɤ ɢ ɭɬɟɱɟɤ, ɬаɤ ɤаɤ ɪаɛɨɱаɹ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩаɟɬ 
ɜ ɩɨɥɨɫɬɶ, ɝɞɟ ɨɛɟɫɩɟɱɟɧа ɯɨɪɨɲаɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ. Ɇɟɦɛɪаɧɧыɟ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪы ɜыɩɨɥɧɹɸɬɫɹ ɫ ɩɥɨɫɤɨɣ ɢɥɢ ɝɨɮɪɢɪɨɜаɧɧɨɣ ɦɟɦɛɪаɧɨɣ. 

ɉɥɨɫɤɢɟ ɦɟɦɛɪаɧы ɢɡɝɨɬаɜɥɢɜаɸɬɫɹ ɢɡ ɪɟɡɢɧɨɬɤаɧɟɜыɯ ɦаɬɟɪɢаɥɨɜ ɢ 
ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɞаɜɥɟɧɢɹɯ ɧɟ ɜыɲɟ 1 Ɇɉа. ɋɢɥɶɮɨɧы ɢɡɝɨɬаɜɥɢɜаɸɬɫɹ 
ɢɡ ɦɟɬаɥɥɨɜ, а ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɞаɜɥɟɧɢɹɯ – ɢɡ ɪɟɡɢɧы ɢɥɢ ɪаɡɥɢɱɧыɯ ɩɥа-
ɫɬɢɤɨɜ. 

Наɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɨɛɴɟɦɧыɯ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɩɨɥɭɱɢɥɢ ɩɨɪɲ-
ɧɟɜыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы ɢ, ɜ ɱаɫɬɧɨɫɬɢ, ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɫ ɨɞɧɨɫɬɨ-
ɪɨɧɧɢɦ ɲɬɨɤɨɦ. 

Ɉɫɧɨɜɧыɦɢ ɩаɪаɦɟɬɪаɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɢɯ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɪаɡɦɟɪы ɢ ɜɧɟɲɧɢɟ ɯаɪаɤɬɟɪɢɫɬɢɤɢ, ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 
ɧɨɦɢɧаɥɶɧɨɟ ɞаɜɥɟɧɢɟ ɧɨɦp , ɞɢаɦɟɬɪ ɩɨɪɲɧɹ (ɝɢɥɶɡы) D, ɞɢаɦɟɬɪ ɲɬɨɤа 
d, ɯɨɞ ɩɨɪɲɧɹ L. 

ɉɨ ɷɬɢɦ ɩаɪаɦɟɬɪаɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪаɡɜɢɜаɟɦɨɟ ɧа ɲɬɨɤɟ ɭɫɢɥɢɟ, 
ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤа (ɩɪɢ ɡаɞаɧɧɨɦ ɪаɫɯɨɞɟ ɠɢɞɤɨɫɬɢ) ɢɥɢ ɬɪɟ-
ɛɭɟɦыɣ ɪаɫɯɨɞ ɠɢɞɤɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡаɞаɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɩɨɪɲɧɹ ɫɨ ɲɬɨɤɨɦ.  

На ɪɢɫ. 2.25 ɩɨɤаɡаɧы ɪаɫɱɟɬɧыɟ ɫɯɟɦы ɝɢɞɪɨɰɢɥɢɧɞɨɜ. Тɟɨɪɟɬɢɱɟ-
ɫɤɨɟ ɭɫɢɥɢɟ, ɪаɡɜɢɜаɟɦɨɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ (ɫɦ. ɪɢɫ. 2.25, ɚ) ɩɪɢ ɜыɬаɥɤɢ-
ɜаɧɢɢ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɲɬɨɤа (ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩаɟɬ ɜ ɩɨɪɲɧɟɜɭɸ ɩɨ-
ɥɨɫɬɶ Ⱥ) ɛɟɡ ɭɱɟɬа ɫɢɥ ɢɧɟɪɰɢɢ, ɬɹɠɟɫɬɢ ɢ ɬɪɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨ-
ɜɢɹ ɪаɜɧɨɜɟɫɢɹ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧа ɲɬɨɤ, ɩɨ ɮɨɪɦɭɥɟ 

 

22111 SpSpF ,                                  (2.32) 

 

ɝɞɟ 1F  – ɭɫɢɥɢɟ ɧа ɲɬɨɤɟ, Н;   1p  – ɞаɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɉа;  1S  

– ɪаɛɨɱаɹ (ɷɮɮɟɤɬɢɜɧаɹ) ɩɥɨɳаɞɶ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɦ2
, 4/DS 2

1 ;   

2p  – ɞаɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ, ɉа;  2S  – ɪаɛɨɱаɹ (ɷɮɮɟɤɬɢɜɧаɹ) 

ɩɥɨɳаɞɶ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ, ɦ2
, )(

4

22
2 dDS .  
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Ɋɢɫ. 2.25. Ɋаɫɱɟɬɧыɟ ɫɯɟɦы ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ: 
ɚ – ɫ ɩɨɪɲɧɟɜɨɣ ɪаɛɨɱɟɣ ɩɨɥɨɫɬɶɸ; ɛ – ɫɨ ɲɬɨɤɨɜɨɣ ɪаɛɨɱɟɣ ɩɨɥɨɫɬɶɸ; 

ɜ – ɫ ɩɨɪɲɧɟɜɨɣ ɪаɛɨɱɟɣ ɩɨɥɨɫɬɶɸ ɩɪɢ ɞɢɧаɦɢɱɟɫɤɨɦ ɪаɫɱɟɬɟ 

 

ɋɥɟɞɭɟɬ ɡаɦɟɬɢɬɶ, ɱɬɨ ɫɢɥа, ɞɟɣɫɬɜɭɸɳаɹ ɧа ɜыɯɨɞɧɨɟ ɡɜɟɧɨ (ɪаɛɨɱɢɣ 
ɨɪɝаɧ), ɩɨ ɜɟɥɢɱɢɧɟ ɪаɜɧа ɫɢɥɟ 1F , ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (2.32), ɧɨ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧа ɟɣ ɩɨ ɧаɩɪаɜɥɟɧɢɸ. 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 62 

Ɋаɫɱɟɬɧаɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤа (ɫɦ. ɪɢɫ. 2.25, ɚ) ɛɟɡ ɭɱɟɬа ɭɬɟɱɟɤ 
ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɪаɡɪыɜɧɨɫɬɢ ɩɨɬɨɤа ɩɨ 
ɮɨɪɦɭɥɟ 

 

1

ɰ
1

S

Q
V ,                                                (2.33) 

ɝɞɟ 1V  – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤа, ɦ/ɫ;  ɰQ  – ɪаɫɯɨɞ ɪаɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, 

ɦ3/ɫ;  1S  – ɪаɛɨɱаɹ ɩɥɨɳаɞɶ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɦ2
,  4/DS 2

1
. 

ɉɪɢ ɜɬɹɝɢɜаɧɢɢ ɲɬɨɤа (ɫɦ. ɪɢɫ. 2.25, ɛ), ɤɨɝɞа ɠɢɞɤɨɫɬɶ ɩɨɞаɟɬɫɹ ɜ 
ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɶ Ȼ, ɬɟɨɪɟɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ, ɪаɡɜɢɜаɟɦɨɟ ɝɢɞɪɨɰɢɥɢɧ-
ɞɪɨɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

11222 SpSpF .                                        (2.34)  

Ɋаɫɱɟɬɧаɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤа (ɫɦ. ɪɢɫ. 2.25, ɛ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 

2

ɰ
2

S

Q
V .                                              (2.35) 

ɂɡ ɮɨɪɦɭɥ (2.33) ɢ (2.35) ɜɢɞɧɨ, ɱɬɨ 1V   2V , ɬаɤ ɤаɤ 1S   2S .  

ɉɪɢ ɩɨɞаɱɟ ɠɢɞɤɨɫɬɢ ɜ ɩɨɪɲɧɟɜɭɸ ɩɨɥɨɫɬɶ ɢ ɫɨɟɞɢɧɟɧɢɢ ɲɬɨɤɨɜɨɣ 
ɩɨɥɨɫɬɢ ɫ ɩɨɪɲɧɟɜɨɣ (ɪɢɫ. 2.26) ɩɨɥɭɱаɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢаɥɶɧаɹ ɫɯɟɦа 
ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪа. ɀɢɞɤɨɫɬɶ, ɜыɬɟɫɧɟɧɧаɹ ɢɡ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫ-
ɬɢ Ȼ, ɩɟɪɟɬɟɤаɟɬ ɜ ɩɨɪɲɧɟɜɭɸ Ⱥ, ɫɤɥаɞыɜаɹɫɶ ɫ ɩɨɬɨɤɨɦ ɨɬ ɧаɫɨɫа. ɉɪɢ 
ɩɨɞаɱɟ ɠɢɞɤɨɫɬɢ ɜ ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɶ ɞɥɹ ɫɨɡɞаɧɢɹ ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɬɢɜɨ-
ɩɨɥɨɠɧɨɦ ɧаɩɪаɜɥɟɧɢɢ ɩɨɪɲɧɟɜɭɸ ɩɨɥɨɫɬɶ ɫɥɟɞɭɟɬ ɫɨɟɞɢɧɢɬɶ ɫɨ ɫɥɢɜɨɦ. 

ɉɪɢ ɞɢɮɮɟɪɟɧɰɢаɥɶɧɨɦ ɜɤɥɸɱɟɧɢɢ ɩɨɪɲɧɹ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɨɞɢɧа-
ɤɨɜыɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɲɬɨɤа ɜ ɨɛɨɢɯ ɧаɩɪаɜɥɟɧɢɹɯ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛ-
ɯɨɞɢɦɨ, ɱɬɨɛы 

 

2

2D
d .                                           (2.36) 

Ɏɨɪɦɭɥы (2.32), (2.33), (2.34) ɢ (2.35) ɹɜɥɹɸɬɫɹ ɪаɫɱɟɬɧыɦɢ ɩɪɢ ɨɩɪɟ-
ɞɟɥɟɧɢɢ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩаɪаɦɟɬɪɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ (ɞɢаɦɟɬɪɨɜ ɩɨɪɲɧɹ 
ɢ ɲɬɨɤа), ɟɫɥɢ ɡаɞаɧы ɧɟɨɛɯɨɞɢɦыɟ ɭɫɢɥɢɹ ɧа ɲɬɨɤɟ, ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜыɯɨɞɧыɯ ɡɜɟɧɶɟɜ.  

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜаɧɢɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɡаɞаɸɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɞɢаɦɟɬɪа 
ɲɬɨɤа ɤ ɞɢаɦɟɬɪɭ ɩɨɪɲɧɹ, ɪаɜɧыɦ D/d ,  = 0,3…0,7 (ɩɪɢ ɞаɜɥɟɧɢɢ ɜ 



2г ОȏȨȓȚțȩȓ ȑȖȒȞȜȚȎȦȖțȩ 

 

 63 

ɝɢɞɪɨɩɪɢɜɨɞɟ ɪ  1,5 Ɇɉа ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦаɬɶ  = 0,3; ɩɪɢ 
1,5 Ɇɉа  ɪ  5,0  Ɇɉа  –   = 0,5, а ɩɪɢ 5,0 Ɇɉа  ɪ  30,0 Ɇɉа –  = 0,7).  

 

 
Ɋɢɫ. 2.26. Ⱦɢɮɮɟɪɟɧɰɢаɥɶɧаɹ ɫɯɟɦа ɜɤɥɸɱɟɧɢɹ 

ɝɢɞɪɨɰɢɥɢɧɞɪа 

 

ȼ ɩɪɟɞɜаɪɢɬɟɥɶɧыɯ ɪаɫɱɟɬаɯ ɨɛɴɟɦɧыɣ ɢ ɝɢɞɪаɜɥɢɱɟɫɤɢɣ КɉȾ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɨɜ ɦɨɠɧɨ ɩɪɢɧɢɦаɬɶ ɪаɜɧыɦ 1, а ɦɟɯаɧɢɱɟɫɤɢɣ КɉȾ ɪаɜɧыɦ 
0,92…0,98. Тɨɝɞа ɮаɤɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɧа ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪа ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ɦ)2(1FF ,                                        (2.37) 

ɝɞɟ F  – ɮаɤɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ, ɬɪ)2(1 FFF , ɡɞɟɫɶ ɬɪF  – ɫɢɥа ɦɟɯаɧɢɱɟɫɤɨ-
ɝɨ ɬɪɟɧɢɹ; ɦ  – ɦɟɯаɧɢɱɟɫɤɢɣ КɉȾ. 

ɉɨɥɟɡɧаɹ ɢ ɩɨɬɪɟɛɥɹɟɦаɹ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪа, ɩɨɥɧыɣ КɉȾ ɨɩ-
ɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥаɦ (2.11), (2.12), (2.13) ɢ (2.14). 

ɉɪɢ ɞɢɧаɦɢɱɟɫɤɨɦ ɪаɫɱɟɬɟ ɝɢɞɪɨɰɢɥɢɧɞɪа (ɫɦ. ɪɢɫ. 2.25, ɜ) ɡаɩɢɫы-
ɜаɟɬɫɹ ɭɪаɜɧɟɧɢɟ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ, ɤɨɬɨɪɨɟ ɛɟɡ ɭɱɟɬа ɫɢɥ ɬɹɠɟɫɬɢ ɢɦɟɟɬ 
ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

signV)FF(FFSpSp
dt

xd
m ɲ.ɬɪɩ.ɬɪVcoɩ2211

2

,       (2.38) 

ɝɞɟ m – ɦаɫɫа ɩɨɪɲɧɹ ɢ ɩɪɢɫɨɟɞɢɧɟɧɧыɯ ɤ ɧɟɦɭ ɩɨɫɬɭɩаɬɟɥɶɧɨ ɞɜɢɠɭ-
ɳɢɯɫɹ ɱаɫɬɟɣ; ɯ – ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɪɲɧɹ, 0  ɯ  L, ɡɞɟɫɶ L – ɯɨɞ ɩɨɪɲɧɹ; 

1p , 2p  – ɞаɜɥɟɧɢɹ ɜ ɩɨɪɲɧɟɜɨɣ ɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɹɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 1S , 

2S  – ɪаɛɨɱɢɟ ɩɥɨɳаɞɢ ɩɨɪɲɧɟɜɨɣ ɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɟɣ, 4/DS 2

1 ; 

)dD(
4

S 22

2 ; coɩF  – ɫɢɥа ɩɨɥɟɡɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; VF  – ɫɢɥа, ɨɛɭ-
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ɫɥɨɜɥɟɧɧаɹ ɜɹɡɤɢɦ ɬɪɟɧɢɟɦ, hVFV , ɡɞɟɫɶ  h – ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɝɨ 
ɬɪɟɧɢɹ; V – ɫɤɨɪɨɫɬɶ ɩɨɪɲɧɹ;  ɲ.ɬɪɩ.ɬɪ F,F  – ɫɢɥы ɬɪɟɧɢɹ ɜ ɭɩɥɨɬɧɟɧɢɹɯ 
ɩɨɪɲɧɹ ɢ ɲɬɨɤа ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɍɪаɜɧɟɧɢɟ (2.38) ɪɟɲаɟɬɫɹ ɫɨɜɦɟɫɬɧɨ ɫ ɭɪаɜɧɟɧɢɹɦɢ ɞаɜɥɟɧɢɣ ɢ ɪаɫ-
ɯɨɞɨɜ ɜ ɩɨɪɲɧɟɜɨɣ ɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɹɯ ɱɢɫɥɟɧɧыɦɢ ɦɟɬɨɞаɦɢ ɢɧɬɟɝɪɢ-
ɪɨɜаɧɢɹ. 

ɋɢɥы ɦɟɯаɧɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ ɡаɜɢɫɹɬ ɨɬ ɜɢɞа ɭɩɥɨɬɧɟɧɢɣ. Ⱦɥɹ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪа ɫ ɪɟɡɢɧɨɜыɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ ɫɢɥа ɬɪɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

ZDbpfF ɤɬɪ ,                                        (2.39) 

ɝɞɟ f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ, f = 0,1…0,2; D – ɞɢаɦɟɬɪ ɰɢɥɢɧɞɪа ɢɥɢ ɲɬɨ-
ɤа; b  – ɲɢɪɢɧа ɤɨɧɬаɤɬɧɨɝɨ ɩɨɹɫɤа ɭɩɥɨɬɧɟɧɢɹ; ɤp  – ɤɨɧɬаɤɬɧɨɟ ɞаɜɥɟ-
ɧɢɟ; Z – ɤɨɥɢɱɟɫɬɜɨ ɭɩɥɨɬɧɟɧɢɣ ɩɨɪɲɧɹ ɢɥɢ ɲɬɨɤа. 

Ⱦаɜɥɟɧɢɟ ɧа ɤɨɧɬаɤɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɡаɜɢɫɢɬ ɨɬ ɞаɜɥɟɧɢɹ ɩɪɟɞɜаɪɢ-
ɬɟɥɶɧɨɝɨ ɫɠаɬɢɹ ɭɩɥɨɬɧɟɧɢɹ (ɦɨɧɬаɠɧɨɝɨ ɞаɜɥɟɧɢɹ) 0p  ɢ ɞаɜɥɟɧɢɹ ɪаɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɧа ɭɩɥɨɬɧɟɧɢɟ p , ɬ.ɟ.  

 

ppp 0ɤ .                                         (2.40) 

Ⱦаɜɥɟɧɢɟ ɩɪɟɞɜаɪɢɬɟɥɶɧɨɝɨ ɫɠаɬɢɹ ɡаɜɢɫɢɬ ɨɬ ɜɢɞа ɭɩɥɨɬɧɟɧɢɹ (ɤɨɥɶ-
ɰɨ, ɦаɧɠɟɬа), ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɫɠаɬɢɹ ɭɩɥɨɬɧɟɧɢɹ, ɯаɪаɤɬɟɪɢɫɬɢɤ ɭɩɥɨɬ-
ɧɹɸɳɟɝɨ ɦаɬɟɪɢаɥа. Ɂɧаɱɟɧɢɹ ɩɪɢɜɟɞɟɧы ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪаɬɭɪɟ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɭɞаɪɧыɯ ɜɨɡɞɟɣɫɬɜɢɣ ɩɨɪɲɧɹ ɨ ɤɪыɲɤɢ ɤɨɪɩɭɫа ɩɪɢ 
ɟɝɨ ɩɨɞɯɨɞɟ ɤ ɤɪаɣɧɢɦ ɩɨɥɨɠɟɧɢɹɦ ɢɧɨɝɞа ɜ ɩɨɥɨɫɬɹɯ ɝɢɞɪɨɰɢɥɢɧɞɪа 
ɩɪɟɞɭɫɦаɬɪɢɜаɸɬ ɛɭɮɟɪɧыɟ ɭɫɬɪɨɣɫɬɜа. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɛɭɮɟɪɧыɯ ɭɫɬɪɨɣɫɬɜ ɨɫɧɨɜаɧ ɧа ɡаɩɢɪаɧɢɢ ɠɢɞɤɨ-
ɫɬɢ ɦɟɠɞɭ ɤɪыɲɤɨɣ ɢ ɩɨɪɲɧɟɦ ɢ ɩɨɫɥɟɞɭɸɳɢɦ ɞɪɨɫɫɟɥɢɪɨɜаɧɢɢ ɟɟ ɱɟ-
ɪɟɡ ɤɨɥɶɰɟɜɨɣ ɩɪɨɮɢɥɶɧыɣ ɡаɡɨɪ ɢɥɢ ɞɪɨɫɫɟɥɶ. 

Тɨɥɳɢɧы ɫɬɟɧɤɢ, ɞɧɢɳа ɤɨɪɩɭɫа ɝɢɞɪɨɰɢɥɢɧɞɪа ɜыɱɢɫɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥаɦ: 

][2

Dpmax

ɫɬ ;                                             (2.41) 

 

][

p
D433,0 max

ɞɧ ,                                (2.42) 
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ɝɞɟ ɫɬ , ɞɧ  – ɬɨɥɳɢɧы ɫɬɟɧɤɢ, ɞɧɢɳа ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; maxp  – ɦаɤɫɢɦаɥɶ-
ɧɨɟ ɞаɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɹɯ ɝɢɞɪɨɰɢɥɢɧɞɪа; D – ɞɢаɦɟɬɪ ɩɨɪɲɧɹ; ][  – ɞɨ-
ɩɭɫɤаɟɦɨɟ ɧаɩɪɹɠɟɧɢɟ ɪаɫɬɹɠɟɧɢɹ ɦаɬɟɪɢаɥа ɤɨɪɩɭɫа. 

Кɨɪɩɭɫа ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ (ɝɢɥɶɡы) ɢɡɝɨɬаɜɥɢɜаɸɬɫɹ ɨɛыɱɧɨ ɢɡ ɫɬаɥɶ-
ɧыɯ ɛɟɫɲɨɜɧыɯ ɝɨɪɹɱɟɤаɬаɧыɯ ɬɪɭɛ ɩɨ ȽɈɋТ 8732-78, ɫɬаɥɟɣ 35 ɢ 45 ɢɥɢ 
ɥɟɝɢɪɨɜаɧɧыɯ ɫɬаɥɟɣ 40ɏН, 40ɏ, 30ɏȽɋȺ ɢ ɞɪ. ȼɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɪɩɭɫɨɜ ɞɨɥɠɧы ɢɦɟɬɶ ɲɟɪɨɯɨɜаɬɨɫɬɶ ɧɟ ɛɨɥɟɟ R = 0,1 ɦɤɦ ɢ ɨɛɪаɛа-
ɬыɜаɬɶɫɹ ɩɨ ɩɨɫаɞɤɟ Н8. Наɪɭɠɧыɟ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɨɤа ɢ ɩɨɪɲɧɹ ɨɛɪаɛа-
ɬыɜаɸɬ ɩɨ ɩɨɫаɞɤɟ ɟ8. ɒɟɪɨɯɨɜаɬɨɫɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɨɤа 
R  = 0,05 ɦɤɦ, а ɩɨɪɲɧɹ R = 0,40…0,80 ɦɤɦ. ɒɬɨɤɢ ɢɡɝɨɬɨɜɥɹɸɬɫɹ ɢɡ 
ɫɬаɥɶɧыɯ ɩɨɤɨɜɨɤ 45, 40ɏ, 45ɏ, 30ɏȽɋȺ, ɩɨɪɲɧɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢɡɝɨ-
ɬɨɜɥɹɸɬɫɹ ɢɡ ɫɬаɥɟɣ 35, 45, 40ɏ ɢ ɞɪ. 

Ɉɫɧɨɜɧыɟ ɩаɪаɦɟɬɪы ɩɨɪɲɧɟɜыɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɪɟɝɥаɦɟɧɬɢɪɭɸɬɫɹ 
ȽɈɋТ 6540-68, ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ – ȽɈɋТ  16029-70, ɨɛ-
ɳɢɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜаɧɢɹ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪаɦ – ȽɈɋТ 16514-87.  

ȼ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɫɬɪɨɢɬɟɥɶɧыɯ ɢ ɞɨɪɨɠɧыɯ ɦаɲɢɧ ɲɢɪɨɤɨ ɩɪɢɦɟ-
ɧɹɸɬɫɹ ɩɨɪɲɧɟɜыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ, ɪаɫɫɱɢɬаɧ-
ɧыɟ ɧа ɧɨɦɢɧаɥɶɧыɟ ɞаɜɥɟɧɢɹ 10, 16, 25 ɢ 32 Ɇɉа. 

Ⱦɥɹ ɫаɦɨɯɨɞɧыɯ ɤɪаɧɨɜ ɩɪɢɦɟɧɹɸɬɫɹ ɫɩɟɰɢаɥɶɧыɟ ɝɢɞɪɨɰɢɥɢɧɞɪы ɧа 
16 Ɇɉа. Ƚɢɞɪɨɰɢɥɢɧɞɪы ɢɦɟɸɬ ɨɱɟɧɶ ɦɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧыɯ ɢɫɩɨɥɧɟɧɢɣ.  

Кɨɧɫɬɪɭɤɰɢɢ ɧɟɤɨɬɨɪыɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɪɢɜɟɞɟɧы ɧа ɪɢɫ. 2.27, 2.28. 

ȼ ɤɨɪɩɭɫɟ 1 ɝɢɞɪɨɰɢɥɢɧɞɪа (ɫɦ. ɪɢɫ. 2.28) ɪаɫɩɨɥɨɠɟɧ ɲɬɨɤ 4 ɫ ɩɨɪɲ-
ɧɟɦ 2. ɉɨɪɲɟɧɶ ɧа ɲɬɨɤɟ ɤɪɟɩɢɬɫɹ ɝаɣɤɨɣ 10 ɢ ɲɩɥɢɧɬɨɦ 11. ɉɨɞɜɢɠɧыɟ 
ɫɨɟɞɢɧɟɧɢɹ ɭɩɥɨɬɧɹɸɬɫɹ ɪɟɡɢɧɨɜыɦɢ ɦаɧɠɟɬаɦɢ 3, ɪаɫɩɨɥɨɠɟɧɧыɦɢ ɧа 
ɤɨɪɩɭɫɟ, ɢ ɤɨɥɶɰаɦɢ 6, ɨɛɟɫɩɟɱɢɜаɸɳɢɦɢ ɭɩɥɨɬɧɟɧɢɟ ɲɬɨɤа ɧа ɜыɯɨɞɟ ɢɡ 
ɤɨɪɩɭɫа ɝɢɞɪɨɰɢɥɢɧɞɪа. Ƚаɣɤɨɣ 7 ɤɪɟɩɢɬɫɹ ɫɬаɤаɧ 8 ɜ ɤɨɪɩɭɫɟ. Нɟɩɨɞɜɢɠ-
ɧыɟ ɫɨɟɞɢɧɟɧɢɹ ɭɩɥɨɬɧɹɸɬɫɹ ɪɟɡɢɧɨɜыɦɢ ɤɨɥɶɰаɦɢ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 5 ɢ 9. 

 

 
Ɋɢɫ. 2.27. Ƚɢɞɪɨɰɢɥɢɧɞɪ ɷɤɫɤаɜаɬɨɪа ЭɈ-2621: 

1 – ɩɪɨɭɲɢɧа; 2 – ɰɢɥɢɧɞɪ; 3 – ɞɟɦɩɮɟɪ; 4 – ɝаɣɤа; 5, 6, 11, 12 – ɭɩɥɨɬɧɟɧɢɹ; 
7 – ɩɨɪɲɟɧɶ; 8 – ɭɩɨɪ; 9 – ɲɬɨɤ; 10 – ɩɟɪɟɞɧɹɹ ɤɪыɲɤа; 13 – ɝɪɹɡɟɫɴɟɦɧɢɤ 
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Ɋɢɫ. 2.28. Ƚɢɞɪɨɰɢɥɢɧɞɪ ɩɨɪɲɧɟɜɨɣ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ 

ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɲɬɨɤɨɦ: 
1 – ɤɨɪɩɭɫ; 2 – ɩɨɪɲɟɧɶ; 3 – ɦаɧɠɟɬа; 4 – ɲɬɨɤ; 5, 6, 9 – ɭɩɥɨɬɧɟɧɢɹ; 

7, 10 – ɝаɣɤɢ; 8 – ɫɬаɤаɧ; 11 – ɲɩɥɢɧɬ 

 

 

2г12г ǽȜȐȜȞȜȠțȩȓ ȑиȒȞȜȒȐиȑȎȠȓșи 

 

ǽɨɜɨɪɨɬɧыɦ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɦ (ɤɜаɞɪаɧɬɨɦ) ɧаɡыɜаɟɬɫɹ ɨɛɴɟɦɧыɣ 
ɝɢɞɪɨɞɜɢɝаɬɟɥɶ, ɭ ɤɨɬɨɪɨɝɨ ɭɝɨɥ ɩɨɜɨɪɨɬа ɜыɯɨɞɧɨɝɨ ɜаɥа ɨɝɪаɧɢɱɟɧ (ɞɨ 
360

ɨ). ɉɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɩɨɜɨɪɨɬɧыɯ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɣ ɭɩɪɨ-
ɳаɟɬ ɤɢɧɟɦаɬɢɤɭ ɩɟɪɟɞаɸɳɢɯ ɡɜɟɧɶɟɜ ɦаɲɢɧ ɢ ɦɟɯаɧɢɡɦɨɜ ɩɨ ɫɪаɜɧɟ-
ɧɢɸ ɫ ɝɢɞɪɨɩɪɢɜɨɞаɦɢ, ɜ ɤɨɬɨɪыɯ ɞɥɹ ɷɬɢɯ ɠɟ ɰɟɥɟɣ ɩɪɢɦɟɧɹɸɬɫɹ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪы, ɬаɤ ɤаɤ ɜаɥ ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɞɜɢɝаɬɟɥɹ ɦɨɠɟɬ ɛыɬɶ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɫɨɟɞɢɧɟɧ ɫ ɜаɥɨɦ ɩɪɢɜɨɞɧɨɣ ɦаɲɢɧы ɛɟɡ ɤаɤɢɯ-ɥɢɛɨ ɩɪɨ-
ɦɟɠɭɬɨɱɧыɯ ɤɢɧɟɦаɬɢɱɟɫɤɢɯ ɡɜɟɧɶɟɜ. ɉɨɜɨɪɨɬɧыɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɩɪаɤ-
ɬɢɱɟɫɤɢ ɹɜɥɹɸɬɫɹ ɛɟɡыɧɟɪɰɢɨɧɧыɦɢ ɝɢɞɪɨɞɜɢɝаɬɟɥɹɦɢ, ɢɯ ɩɪɢɦɟɧɹɸɬ 
ɩɪɢ ɞаɜɥɟɧɢɹɯ ɞɨ 20 Ɇɉа. 

ɉɨɜɨɪɨɬɧыɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ (ɪɢɫ. 2.29) ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɪаɛɨɱɢɯ ɤа-
ɦɟɪ ɩɨɞɪаɡɞɟɥɹɸɬ ɧа ɩɥаɫɬɢɧɱаɬыɟ (ɲɢɛɟɪɧыɟ), ɩɨɪɲɧɟɜыɟ, ɦɟɦɛɪаɧ-
ɧыɟ. 

ɉɥаɫɬɢɧɱаɬыɟ ɩɨɜɨɪɨɬɧыɟ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɩɨ ɱɢɫɥɭ ɩɥаɫɬɢɧ ɩɨɞɪаɡ-
ɞɟɥɹɸɬɫɹ ɧа ɨɞɧɨ-, ɞɜɭɯ- ɢ ɬɪɟɯɩɥаɫɬɢɧɱаɬыɟ. Ɉɞɧɨɩɥаɫɬɢɧɱаɬыɣ ɩɨɜɨ-
ɪɨɬɧыɣ ɝɢɞɪɨɞɜɢɝаɬɟɥɶ (ɫɦ. ɪɢɫ. 2.29, ɚ)  ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫа 1 ɢ ɩɥаɫɬɢ-
ɧы (ɲɢɛɟɪа) 2, ɠɟɫɬɤɨ ɫɨɟɞɢɧɟɧɧɨɣ ɫ ɜаɥɨɦ. Ƚɢɞɪɨɞɜɢɝаɬɟɥɶ ɢɦɟɟɬ ɞɜɟ 
ɪаɛɨɱɢɟ ɤаɦɟɪы Ⱥ ɢ Ȼ, ɨɛɪаɡɨɜаɧɧыɟ ɪаɛɨɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɤɨɪɩɭɫа, 
ɩɥаɫɬɢɧы ɢ ɛɨɤɨɜыɯ ɤɪыɲɟɤ. ɒɢɛɟɪ ɦɨɠɟɬ ɜыɩɨɥɧɹɬɶɫɹ ɜ ɜɢɞɟ ɞɟɬаɥɢ 
ɮɢɝɭɪɧɨɝɨ ɩɪɨɮɢɥɹ (ɫɦ. ɪɢɫ. 2.29, ɜ). 
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Ɋɢɫ. 2.29. Тɢɩы ɩɨɜɨɪɨɬɧыɯ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɣ: 
ɚ – ɩɥаɫɬɢɧɱаɬыɣ (ɲɢɛɟɪɧыɣ); 1 – ɤɨɪɩɭɫ; 2 – ɩɥаɫɬɢɧа (ɲɢɛɟɪ);  

 ɛ – ɩɨɪɲɧɟɜɨɣ;  ɜ – ɮɢɝɭɪɧɨ-ɲɢɛɟɪɧыɣ; ɝ – ɦɟɦɛɪаɧɧыɣ 

 

Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɶ ɩɨɩɟɪɟɦɟɧɧɨ 
ɩɨɞаɸɬ ɜ ɪаɛɨɱɢɟ ɤаɦɟɪы Ⱥ ɢ Ȼ. 

Кɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧа ɜаɥɭ ɨɞɧɨɩɥаɫɬɢɧɱаɬɨɝɨ ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɞɜɢ-
ɝаɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

)rR(
2

b
ppSFM 22 ,                         (2.43)  

ɝɞɟ Ɇ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, Н∙ɦ; F – ɫɢɥа ɞаɜɥɟɧɢɹ ɧа ɩɥаɫɬɢɧɭ, pSF ; 

p  – ɩɟɪɟɩаɞ ɞаɜɥɟɧɢɹ, ɉа, 21 ppp , ɡɞɟɫɶ 1p  – ɞаɜɥɟɧɢɟ ɧа ɜɯɨɞɟ; 

2p  – ɞаɜɥɟɧɢɟ ɧа ɜыɯɨɞɟ; S – ɪаɛɨɱаɹ ɩɥɨɳаɞɶ ɩɥаɫɬɢɧы, ɦ2
, 

b)rR(S , ɡɞɟɫɶ R ɢ r – ɛɨɥɶɲɨɣ ɢ ɦаɥыɣ ɪаɞɢɭɫы; b  – ɲɢɪɢɧа ɩɥа-
ɫɬɢɧы;   – ɩɥɟɱɨ ɫɢɥы ɞаɜɥɟɧɢɹ, ɦ, 2/)rR( . 

ɍɝɥɨɜɭɸ ɫɤɨɪɨɫɬɶ ɩɨɜɨɪɨɬа ɜаɥа ɨɞɧɨɩɥаɫɬɢɧɱаɬɨɝɨ ɝɢɞɪɨɞɜɢɝаɬɟɥɹ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 

)rR(b

Q2
22

,                                       (2.44) 

ɝɞɟ  – ɭɝɥɨɜаɹ ɫɤɨɪɨɫɬɶ, ɫ-1
 (ɪаɞ/ɫ); Q – ɪаɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ. 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 68 

Кɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɭ ɞɜɭɯ- ɢ ɬɪɟɯɩɥаɫɬɢɧɱаɬыɯ ɩɨɜɨɪɨɬɧыɯ ɝɢɞɪɨɞɜɢ-
ɝаɬɟɥɟɣ ɛɨɥɶɲɟ ɩɨ ɫɪаɜɧɟɧɢɸ ɫ ɨɞɧɨɩɥаɫɬɢɧɱаɬыɦɢ, ɨɞɧаɤɨ ɭɝɨɥ ɩɨɜɨ-
ɪɨɬа ɢ ɭɝɥɨɜаɹ ɫɤɨɪɨɫɬɶ ɩɪɢ ɷɬɨɦ ɠɟ ɪаɫɯɨɞɟ ɠɢɞɤɨɫɬɢ ɭ ɧɢɯ ɦɟɧɶɲɟ: 

 

Z)rR(b

Q2
22

;                                       (2.45) 

 

Z)rR(
2

b
pM 22

,                                  (2.46) 

ɝɞɟ Z – ɱɢɫɥɨ ɩɥаɫɬɢɧ. 
ɉɪɢɦɟɧɟɧɢɟ ɩɥаɫɬɢɧɱаɬыɯ ɩɨɜɨɪɨɬɧыɯ ɝɢɞɪɨɞɜɢɝаɬɟɥɟɣ ɨɝɪаɧɢɱɢɜа-

ɟɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞаɯ ɜыɫɨɤɨɝɨ ɞаɜɥɟɧɢɹ ɫɥɨɠɧɨɫɬɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɪ-
ɦɟɬɢɡаɰɢɢ ɪаɛɨɱɢɯ ɤаɦɟɪ, ɨɫɨɛɟɧɧɨ ɩɨ ɬɨɪɰɭ ɩɥаɫɬɢɧ.  

На ɪɢɫ. 2.30 ɩɨɤаɡаɧа ɤɨɧɫɬɪɭɤɰɢɹ ɨɞɧɨɩɥаɫɬɢɧɱаɬɨɝɨ ɩɨɜɨɪɨɬɧɨɝɨ 
ɝɢɞɪɨɞɜɢɝаɬɟɥɹ. ȼ ɤɨɪɩɭɫɟ 1 ɩɨɜɨɪɨɬɧɨɝɨ ɝɢɞɪɨɞɜɢɝаɬɟɥɹ ɪаɫɩɨɥɨɠɟɧа 
ɩɥаɫɬɢɧа 2, ɡаɤɪɟɩɥɟɧɧаɹ ɧа ɜаɥɭ 6. ɉɥаɫɬɢɧа ɢ ɜаɥ ɭɩɥɨɬɧɹɸɬɫɹ ɪɟɡɢɧɨ-
ɜыɦɢ ɤɨɥɶɰаɦɢ 3, 5. ɉɨɞɜɨɞ ɢ ɨɬɜɨɞ ɠɢɞɤɨɫɬɢ ɜ ɩɨɜɨɪɨɬɧыɣ ɝɢɞɪɨɞɜɢɝа-
ɬɟɥɶ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɱɟɪɟɡ ɞɜа ɲɬɭɰɟɪа 4. 

 

 
 

Ɋɢɫ. 2.30. Ƚɢɞɪɨɞɜɢɝаɬɟɥɶ ɩɨɜɨɪɨɬɧɨɝɨ ɞɟɣɫɬɜɢɹ: 
1 – ɤɨɪɩɭɫ; 2 – ɩɥаɫɬɢɧа; 3, 5 – ɭɩɥɨɬɧɟɧɢɹ; 4 – ɲɬɭɰɟɪ; 6 – ɜаɥ 
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Ɋɢɫ. 2.31. Ƚɢɞɪɨɞɜɢɝаɬɟɥɶ ɩɨɜɨɪɨɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɪɲɧɟɜɨɝɨ ɬɢɩа 

 

ȼ ɩɨɪɲɧɟɜɨɦ (ɪɢɫ. 2.31) ɢ ɦɟɦɛɪаɧɧɨɦ (ɫɦ. ɪɢɫ. 2.29, ɝ) ɩɨɜɨɪɨɬɧыɯ 
ɝɢɞɪɨɞɜɢɝаɬɟɥɹɯ ɜɪаɳаɬɟɥɶɧɨɟ ɞɜɢɠɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɞɨ-
ɩɨɥɧɢɬɟɥɶɧыɯ ɭɫɬɪɨɣɫɬɜ: ɪɟɟɱɧɨɣ ɩɟɪɟɞаɱɢ (ɪɟɣɤɢ ɫ ɡɭɛɱаɬыɦ ɤɨɥɟɫɨɦ) ɜ 
ɩɨɪɲɧɟɜɨɦ ɢ ɤɨɪɨɦыɫɥа ɫɨ ɜɬɭɥɤɨɣ ɜ ɦɟɦɛɪаɧɧɨɦ ɝɢɞɪɨɞɜɢɝаɬɟɥɹɯ. 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Ⱦаɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɝɢɞɪɨɦаɲɢɧы. 
2. ȼ ɱɟɦ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɝɢɞɪɨɧаɫɨɫа ɨɬ ɝɢɞɪɨɞɜɢɝаɬɟɥɹ? 

3. ȼ ɱɟɦ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪа ɨɬ ɝɢɞɪɨɦɨɬɨɪа? 

4. ȼ ɱɟɦ ɡаɤɥɸɱаɟɬɫɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɛɴɟɦɧыɯ ɧаɫɨɫɨɜ? 

5. Каɤɢɟ ɛыɜаɸɬ ɝɢɞɪɨɞɜɢɝаɬɟɥɢ ɜ ɡаɜɢɫɢɦɨɫɬɢ ɨɬ ɯаɪаɤɬɟɪа ɞɜɢɠɟ-
ɧɢɹ ɜыɯɨɞɧɨɝɨ ɡɜɟɧа? 

6. ɂɡ ɤаɤɢɯ ɨɫɧɨɜɧыɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɹɬ ɪɨɬɨɪɧыɟ ɧаɫɨɫы? 

7. ɑɬɨ ɩɨɧɢɦаɟɬɫɹ ɩɨɞ ɪаɛɨɱɢɦ ɨɛɴɟɦɨɦ ɧаɫɨɫа  q ? 

8. Ɉɬ ɤаɤɢɯ ɩаɪаɦɟɬɪɨɜ ɡаɜɢɫɢɬ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɲɟɫɬɟɪɟɧɧɨɝɨ ɧаɫɨɫа? 

9. Ɉɬ ɤаɤɢɯ ɩаɪаɦɟɬɪɨɜ ɡаɜɢɫɢɬ ɪаɛɨɱɢɣ ɨɛɴɟɦ ɩɥаɫɬɢɧɱаɬɨɝɨ ɧаɫɨɫа? 

10. Ɉɬ ɤаɤɢɯ ɩаɪаɦɟɬɪɨɜ ɡаɜɢɫɢɬ ɪаɛɨɱɢɣ ɨɛɴɟɦ аɤɫɢаɥɶɧɨ-

ɩɨɪɲɧɟɜɨɝɨ ɧаɫɨɫа? 

11. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɧɢɡɤɨɦɨɦɟɧɬɧыɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɨɬ ɜыɫɨɤɨɦɨɦɟɧɬ-
ɧыɯ? 

12. ɑɬɨ ɩɨɧɢɦаɟɬɫɹ ɩɨɞ ɧɨɦɢɧаɥɶɧыɦ ɞаɜɥɟɧɢɟɦ ɝɢɞɪɨɦаɲɢɧы? 

13. Наɡɨɜɢɬɟ ɨɫɧɨɜɧыɟ ɩаɪаɦɟɬɪы ɝɢɞɪɨɦаɲɢɧ. 
14. Каɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧыɣ КɉȾ ɝɢɞɪɨɦаɲɢɧы? 
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иг ǱИǲǾǼАǽǽАǾАȀȁǾА 

 

иг1г ǼȏȧȖȓ ȟȐȓȒȓțȖяб 
ȜȝȞȓȒȓșȓțȖяб ȘșȎȟȟȖȢȖȘȎȤȖя 

 

Ǳɢɞɪɚɜɥɢɱɟɫɤɢɦ ɚɩɩɚɪɚɬɨɦ ɧɚɡɵɜɚɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɝɢɞɪɨɩɪɢɜɨɞɚ, 
ɤɨɬɨɪɨɟ ɭɩɪɚɜɥɹɟɬ ɩɨɬɨɤɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɜɵɩɨɥɧɹɟɬ ɯɨɬɹ ɛɵ ɨɞɧɭ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɮɭɧɤɰɢɣ: ɢɡɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, 
ɨɬɤɪɵɜɚɟɬ ɢɥɢ ɩɟɪɟɤɪɵɜɚɟɬ ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɦɟɧɹɟɬ ɩɚɪɚɦɟɬɪɵ 
ɩɨɬɨɤɚ (ɪɚɫɯɨɞ, ɞɚɜɥɟɧɢɟ) ɢɥɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɢɯ ɡɚɞɚɧɧɵɟ ɡɧɚɱɟɧɢɹ.  

Ⱦɥɹ ɥɸɛɨɝɨ ɝɢɞɪɨɚɩɩɚɪɚɬɚ ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ – ɩɨɞɜɢɠɧɨɣ ɞɟɬɚɥɢ (ɤɥɚɩɚɧɚ, ɡɨɥɨɬɧɢɤɚ, ɤɪɚ-
ɧɚ), ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɤɨɬɨɪɨɣ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɟɬɫɹ 
ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɚ. 

Ƚɢɞɪɨɚɩɩɚɪɚɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 17752-81 ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ:  

- ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ – ɡɨɥɨɬɧɢɤɨɜɵɟ, 

ɤɪɚɧɨɜɵɟ ɢ ɤɥɚɩɚɧɧɵɟ;  
- ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ – ɤɥɚɩɚɧɵ ɢ ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɧɟɤɥɚɩɚɧɧɨɝɨ ɞɟɣɫɬ-

ɜɢɹ;  
- ɫɩɨɫɨɛɭ ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ – 

ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɟ;  
- ɯɚɪɚɤɬɟɪɭ ɨɬɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ – ɪɟɝɭɥɢɪɭɸɳɢɟ ɢ 

ɧɚɩɪɚɜɥɹɸɳɢɟ;  
- ɧɚɡɧɚɱɟɧɢɸ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ, ɞɪɨɫɫɟɥɢ, ɤɥɚɩɚɧɵ ɞɚɜɥɟɧɢɹ, ɨɛɪɚɬ-

ɧɵɟ ɤɥɚɩɚɧɵ ɢ ɬ.ɞ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 

ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɛɵɜɚɸɬ ɫɥɟɞɭɸɳɢɯ ɬɢɩɨɜ (ɪɢɫ. 3.1): ɡɨɥɨɬɧɢɤɨɜɵɟ – ɫ 
ɩɥɨɫɤɢɦ (ɪɢɫ. 3.1, ɚ) ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ (ɪɢɫ. 3.1, ɛ) ɡɨɥɨɬɧɢɤɚɦɢ; ɤɪɚɧɨ-
ɜɵɟ – ɫ ɩɥɨɫɤɢɦ (ɪɢɫ. 3.1, ɜ), ɰɢɥɢɧɞɪɢɱɟɫɤɢɦ (ɪɢɫ. 3.1, ɝ), ɤɨɧɢɱɟɫɤɢɦ 
(ɪɢɫ. 3.1, ɞ) ɢ ɫɮɟɪɢɱɟɫɤɢɦ (ɪɢɫ. 3.1, ɟ) ɤɪɚɧɚɦɢ; ɤɥɚɩɚɧɧɵɟ –  ɲɚɪɢɤɨɜɵɟ 
(ɪɢɫ. 3.1, ɠ), ɤɨɧɢɱɟɫɤɢɟ (ɪɢɫ. 3.1, ɡ), ɩɨɪɲɧɟɜɵɟ (ɪɢɫ. 3.1, ɢ). 

Ɋɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɜ ɡɨɥɨɬɧɢɤɨɜɨɦ ɝɢɞɪɨɚɩɩɚɪɚɬɟ (ɫɦ. ɪɢɫ. 
3.1, ɛ) ɫɨɡɞɚёɬɫɹ ɦɟɠɞɭ ɨɫɬɪɵɦɢ ɤɪɨɦɤɚɦɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɪɚɫɬɨɱɤɢ 
ɤɨɪɩɭɫɚ 2 ɢ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɨɹɫɤɚ ɡɨɥɨɬɧɢɤɚ 1. ɉɥɨɳɚɞɶ ɷɬɨɝɨ ɫɟɱɟɧɢɹ 
ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɨɫɟɜɨɦ ɫɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ.  

ȼ ɤɪɚɧɨɜɨɦ ɝɢɞɪɨɚɩɩɚɪɚɬɟ (ɫɦ. ɪɢɫ. 3.1, ɝ) ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 
ɨɛɪɚɡɭɟɬɫɹ ɦɟɠɞɭ ɨɫɬɪɵɦɢ ɤɪɨɦɤɚɦɢ ɤɚɧɚɥɨɜ ɤɨɪɩɭɫɚ 2 ɢ ɤɪɚɧɚ 1, ɩɥɨ-
ɳɚɞɶ ɟɝɨ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɤɪɚɧɚ. ȼ ɤɥɚɩɚɧɧɨɦ ɝɢɞɪɨɚɩɩɚɪɚɬɟ 
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(ɫɦ. ɪɢɫ. 3.1, ɠ) ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɨɛɪɚɡɭɟɬɫɹ ɦɟɠɞɭ ɤɪɨɦɤɚɦɢ ɤɨɪɩɭɫɚ 
2 ɢ ɤɥɚɩɚɧɨɦ 1, ɚ ɟɝɨ ɩɥɨɳɚɞɶ ɦɟɧɹɟɬɫɹ ɩɪɢ ɨɫɟɜɨɦ ɫɦɟɳɟɧɢɢ ɤɥɚɩɚɧɚ. 

 

 
 

Ɋɢɫ. 3.1. Ɍɢɩɵ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: 
ɚ, ɛ – ɡɨɥɨɬɧɢɤɨɜɵɟ; ɜ, ɝ, ɞ, ɟ – ɤɪɚɧɨɜɵɟ; ɠ, ɡ, ɢ – ɤɥɚɩɚɧɧɵɟ 

 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 72 

ɉɨɹɜɥɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɚɫɬɨɦɟɪɨɜ ɢ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɨɛɥɚɞɚɸɳɢɯ ɜɵɫɨɤɢɦɢ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɩɪɟɞɨɩɪɟɞɟ-
ɥɢɥɨ ɫɨɡɞɚɧɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ, ɝɞɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɷɥɟɦɟɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬ ɭɩɪɭɝɢɟ, ɞɟɮɨɪɦɢɪɭɟɦɵɟ ɨɛɨɥɨɱɤɢ, ɦɟɦɛɪɚɧɵ, 
ɤɨɥɶɰɚ, ɩɥɚɫɬɢɧɵ. 

ɋɯɟɦɚ, ɩɨɹɫɧɹɸɳɚɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɫ ɭɩɪɭɝɢɦ ɡɚ-
ɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ, ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.2. ȼ ɤɨɪɩɭɫɟ 1 ɭɫɬ-
ɪɨɣɫɬɜɚ ɪɚɡɦɟɳɟɧɵ ɭɩɪɭɝɢɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 4 ɢ ɭɩɪɚɜ-
ɥɹɸɳɚɹ ɩɨɥɨɫɬɶ 2, ɚ ɬɚɤɠɟ ɫɞɟɥɚɧɵ ɤɚɧɚɥɵ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɝɢɞ-
ɪɨɥɢɧɢɹɦɢ 3, 5 ɢ 6. 

 

                          

                        ɚ)                                                       ɛ)  

Ɋɢɫ. 3.2. ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɫ  
ɭɩɪɭɝɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ: 

1 – ɤɨɪɩɭɫ; 2 – ɭɩɪɚɜɥɹɸɳɚɹ ɩɨɥɨɫɬɶ;  
3 – ɝɢɞɪɨɥɢɧɢɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ;  

4 – ɭɩɪɭɝɢɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ;  
5 – ɨɬɜɨɞɹɳɚɹ ɝɢɞɪɨɥɢɧɢɹ; 

6 – ɩɨɞɜɨɞɹɳɚɹ ɝɢɞɪɨɥɢɧɢɹ; 
ɚ – ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ;  
ɛ – ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ 

 

ɇɚ ɪɢɫ. 3.2, ɚ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 4 ɩɨɤɚɡɚɧ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ: ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 2 ɩɟɪɟɤɪɵɜɚɸɬɫɹ 
ɝɢɞɪɨɥɢɧɢɢ 5 ɢ 6. 

ɇɚ ɪɢɫ. 3.2, ɛ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 4 ɩɨɤɚɡɚɧ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, ɱɬɨ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɱɟɪɟɡ ɝɢɞɪɨɥɢɧɢɸ 3 

ɫɨ ɫɥɢɜɨɦ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ ɩɚɞɚɟɬ, ɭɩɪɭɝɢɣ 
ɷɥɟɦɟɧɬ ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɚ ɝɢɞɪɨɥɢɧɢɢ ɫɨɟɞɢɧɹɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ. 
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Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɫ ɭɩɪɭɝɢɦɢ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɢɞɪɨɚɩɩɚɪɚɬɚɦɢ ɫ ɬɪɚɞɢ-
ɰɢɨɧɧɵɦɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɜɨɡɦɨɠ-
ɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ ɫ ɠɢɞɤɨɫɬɹɦɢ, ɩɨɬɟɪɹɜɲɢɦɢ ɤɨɧɞɢɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, 
ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɬɫɭɬɫɬɜɢɢ ɨɛɥɢ-
ɬɟɪɚɰɢɨɧɧɨɝɨ ɡɚɥɢɩɚɧɢɹ ɢ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧ-
ɬɨɜ, ɩɪɨɫɬɨɬɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɟɦɨɧɬɚ. 

Ʉɥɚɩɚɧɨɦ (ɪɢɫ. 3.3) ɧɚɡɵɜɚɟɬɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬ, ɜ ɤɨɬɨɪɨɦ ɫɬɟɩɟɧɶ ɨɬ-
ɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɩɨɬɨ-
ɤɚ ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɝɢɞɪɨɚɩɩɚɪɚɬ. Ʉɥɚɩɚɧ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚ-
ɬɢɱɟɫɤɢɦ ɝɢɞɪɨɚɩɩɚɪɚɬɨɦ, ɧɟ ɬɪɟɛɭɸɳɢɦ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɤɚɤɨɝɨ-ɥɢɛɨ 
ɜɧɟɲɧɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɟɝɨ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. 

Ʉɥɚɩɚɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɧɚ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɛɵɜɚɸɬ ɩɪɹɦɨɝɨ ɢ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ. ȼ ɤɥɚɩɚ-
ɧɚɯ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɡɦɟɪɵ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɦɟɧɹɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚ-
ɬɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɧɚ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. 
ȼ ɝɢɞɪɨɚɩɩɚɪɚɬɚɯ ɧɟɤɥɚɩɚɧɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɯ, ɞɪɨɫɫɟ-

ɥɹɯ) ɫɬɟɩɟɧɶ ɨɬɤɪɵɬɢɹ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɢɯ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɟ ɷɥɟ-
ɦɟɧɬɵ, ɧɚɩɪɢɦɟɪ ɩɟɪɟɦɟɳɟɧɢɟɦ ɡɨɥɨɬɧɢɤɚ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɢɥɢ ɩɨɜɨɪɨ-
ɬɨɦ ɤɪɚɧɚ ɜɪɭɱɧɭɸ ɢ ɬ.ɞ. 

Ɋɟɝɭɥɢɪɭɸɳɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɭɩɪɚɜɥɹɸɬ ɩɚɪɚɦɟɬɪɚɦɢ ɩɨɬɨɤɚ ɠɢɞ-
ɤɨɫɬɢ (ɞɚɜɥɟɧɢɟɦ, ɪɚɫɯɨɞɨɦ) ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɚ, ɱɚɫɬɢɱɧɨ ɨɬɤɪɵɜɚɹ 
ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɢ ɢɡɦɟɧɹɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɦɨɳɧɨɫɬɶ ɩɨɬɨɤɚ. ȼ 
ɬɚɤɢɯ ɝɢɞɪɨɚɩɩɚɪɚɬɚɯ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɩɪɢ ɪɚɛɨɬɟ ɦɨɝɭɬ 
ɡɚɧɢɦɚɬɶ ɛɟɫɱɢɫɥɟɧɧɨɟ ɦɧɨɠɟɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɩɨɥɨɠɟɧɢɣ. Ʉ ɪɟɝɭ-
ɥɢɪɭɸɳɢɦ ɝɢɞɪɨɚɩɩɚɪɚɬɚɦ ɨɬɧɨɫɹɬɫɹ ɪɚɡɥɢɱɧɵɟ ɤɥɚɩɚɧɵ ɞɚɜɥɟɧɢɹ, 
ɞɪɨɫɫɟɥɢ, ɪɟɝɭɥɹɬɨɪɵ ɩɨɬɨɤɚ, ɞɪɨɫɫɟɥɢɪɭɸɳɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɢ ɬ.ɞ. 

ɇɚɩɪɚɜɥɹɸɳɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɭɩɪɚɜɥɹɸɬ ɩɭɫɤɨɦ, ɨɫɬɚɧɨɜɤɨɣ ɢ ɧɚ-
ɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɩɭɬёɦ ɩɨɥɧɨɝɨ ɨɬɤɪɵɬɢɹ ɢɥɢ ɩɨɥɧɨɝɨ ɡɚ-
ɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɥɢɹɹ ɧɚ ɦɨɳɧɨɫɬɶ 
ɩɨɬɨɤɚ. Ʉ ɷɬɨɦɭ ɬɢɩɭ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɨɬɧɨɫɹɬɫɹ ɧɚɩɪɚɜɥɹɸɳɢɟ ɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɢ, ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ, ɝɢɞɪɨɡɚɦɤɢ ɢ ɬ.ɞ. 

ȼ ɪɟɝɭɥɢɪɭɟɦɵɯ ɝɢɞɪɨɚɩɩɚɪɚɬɚɯ ɫɬɟɩɟɧɶ ɨɬɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞ-
ɧɨɝɨ ɫɟɱɟɧɢɹ ɢɥɢ ɫɢɥɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟ-
ɦɟɧɬ ɦɨɠɧɨ ɢɡɦɟɧɢɬɶ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɜɨɡɞɟɣɫɬɜɢɟɦ ɢɡɜɧɟ ɫ ɰɟɥɶɸ ɩɨ-
ɥɭɱɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢɥɢ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ, ɧɚɩɪɢɦɟɪ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɟɦ ɫɢɥɵ ɩɪɭɠɢɧɵ ɜ ɤɥɚɩɚɧɚɯ. 
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ȼ ɧɚɫɬɪɚɢɜɚɟɦɨɦ ɝɢɞɪɨɚɩɩɚɪɚɬɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɢɥɢ ɫɢɥɨɜɨɟ ɜɨɡ-
ɞɟɣɫɬɜɢɟ ɦɨɠɟɬ ɛɵɬɶ ɢɡɦɟɧɟɧɨ ɢɡɜɧɟ ɬɨɥɶɤɨ ɜ ɧɟɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɝɢɞ-
ɪɨɚɩɩɚɪɚɬɚ. 

 

 
 

Ɋɢɫ. 3.3. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɤɥɚɩɚɧɨɜ 

 

ɍɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɧɚ ɫɯɟɦɚɯ ɭɫɬɚ-
ɧɚɜɥɢɜɚɟɬ ȽɈɋɌ 2.782-96. 

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɹɜɥɹɸɬɫɹ ɭɫɥɨɜɧɵɣ ɩɪɨɯɨɞ 
dy, ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ pɧɨɦ ɢ ɪɚɫɯɨɞ Qɧɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɥɨɳɚɞɶ 
ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ S. ɉɨ ɷɬɢɦ ɩɚɪɚɦɟɬɪɚɦ ɢ ɜɵɛɢɪɚɟɬɫɹ ɝɢɞ-
ɪɨɚɩɩɚɪɚɬɭɪɚ.  

Ⱦɥɹ ɧɟɤɨɬɨɪɵɯ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ (ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ, ɮɢɥɶɬɪɨɜ ɢ ɞɪ.) ɜ 
ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɩɪɢɜɨɞɹɬɫɹ ɞɚɧɧɵɟ ɨ ɜɟɥɢɱɢɧɟ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɯ ɩɨɬɟɪɶ pɧɨɦ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ Qɧɨɦ (ɢɥɢ ɦɚɤɫɢɦɚɥɶɧɨɦ Qmax) ɪɚɫɯɨ-
ɞɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ 
ɝɢɞɪɨɚɩɩɚɪɚɬ ɞɥɹ ɪɚɫɯɨɞɨɜ Q, ɨɬɥɢɱɧɵɯ ɨɬ ɭɤɚɡɚɧɧɵɯ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ 
ɩɪɟɞɩɨɥɨɠɟɧɢɢ ɥɢɧɟɣɧɨɣ ɢɥɢ ɤɜɚɞɪɚɬɢɱɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɩɨɬɟɪɢ ɞɚɜɥɟ-
ɧɢɹ ɨɬ ɪɚɫɯɨɞɚ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

ɄɅȺɉȺɇɕ 

ɊȿȽɍɅЯɌɈɊɕ 

ȾȺȼɅȿɇɂЯ 

ɊȿȽɍɅЯɌɈɊɕ 

ɊȺɋɏɈȾȺ 

ȾȿɅɂɌȿɅɂ ɉɈɌɈɄȺ 

ɋɌȺȻɂɅɂɁȺɌɈɊɕ 

ɊȺɋɏɈȾȺ 

ɈȽɊȺɇɂɑɂɌȿɅɂ 

ɊȺɋɏɈȾȺ 

ȽɂȾɊɈɁȺɆɄɂ 

ɈȻɊȺɌɇɕȿ 

ɄɅȺɉȺɇɕ 

ɉɊȿȾɈɏɊȺɇɂɌȿɅɖ- 

ɇɕȿ 

ɉȿɊȿɅɂȼɇɕȿ 

ɊȿȾɍɄɐɂɈɇɇɕȿ 
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ɧɨɦ
ɧɨɦ

Q

Q
pp ;                                     (3.1) 

2

ɧɨɦ
ɧɨɦ

Q

Q
pp  .                                 (3.2)  

ɉɨɞ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ dy ɩɨɧɢɦɚɟɬɫɹ ɨɤɪɭɝɥёɧɧɵɣ ɞɨ ɛɥɢɠɚɣɲɟɝɨ 
ɡɧɚɱɟɧɢɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɹɞɚ ɞɢɚɦɟɬɪ ɤɪɭɝɚ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 
ɩɥɨɳɚɞɢ ɯɚɪɚɤɬɟɪɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚɧɚɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɩɥɨ-
ɳɚɞɢ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ.  

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 16516-80 

ɫɥɟɞɭɸɳɢɟ: 2,5; 3,2; 4; 5; 6; 8; 10; 12; 16; 20; 25; 32; 40; 50; 63; 80 ɦɦ ɢ ɞɪ. 
 

 
 

Ɋɢɫ. 3.4. ɉɪɢɦɟɪɵ ɨɛɨɡɧɚɱɟɧɢɣ 

ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ 
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ɉɨɞ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɢɞɪɨɚɩɩɚɪɚɬɚ ɩɨɧɢɦɚɟɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɚɹ ɡɚ-
ɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɨɩɪɟɞɟɥёɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ. Ɍɚɤ, ɨɫɧɨɜɧɨɣ ɝɢɞɪɚɜɥɢ-
ɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɞɪɨɫɫɟɥɹ ɹɜɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɨɬ ɩɟɪɟ-
ɩɚɞɚ ɞɚɜɥɟɧɢɹ, ɬ.ɟ. ɞɪɞɪ pfQ . 

ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɩɨ ȽɈɋɌ 24242-80 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ ɛɭɤɜɟɧɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ: 
A, B, C, P, T – ɨɬɜɟɪɫɬɢɹ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɚ; 
X, Y – ɨɬɜɟɪɫɬɢɹ ɩɨɬɨɤɚ ɭɩɪɚɜɥɟɧɢɹ; 
Ɇ – ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɦɚɧɨɦɟɬɪɚ; 
L – ɞɪɟɧɚɠɧɨɟ ɨɬɜɟɪɫɬɢɟ. 
Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɨɫɧɨɜɧɨɝɨ ɩɨɬɨɤɚ: 
Ɋ – ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɜɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 
Ⱥ, ȼ – ɨɬɜɟɪɫɬɢɹ ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɞɪɭɝɢɦ ɝɢɞɪɨɭɫɬɪɨɣɫɬɜɚɦ; 
Ɍ – ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɜɵɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ; 
ɋ – ɨɬɜɟɪɫɬɢɟ ɩɪɨɬɨɱɧɨɝɨ ɤɚɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. 
ɉɪɢɦɟɪɵ ɨɛɨɡɧɚɱɟɧɢɣ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɨɬɜɟɪɫɬɢɣ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ 

ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.4. 

ɉɪɢ ɧɚɥɢɱɢɢ ɜ ɝɢɞɪɨɚɩɩɚɪɚɬɟ ɧɟɫɤɨɥɶɤɢɯ ɨɬɜɟɪɫɬɢɣ ɨɞɢɧɚɤɨɜɨɝɨ ɧɚ-
ɡɧɚɱɟɧɢɹ ɢɯ ɫɥɟɞɭɟɬ ɨɛɨɡɧɚɱɚɬɶ ɛɭɤɜɚɦɢ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɩɨɪɹɞɤɨɜɨɝɨ ɧɨ-
ɦɟɪɚ ɫɩɪɚɜɚ. 

 

 

игзг ǱȖȒȞȎȐșȖȥȓȟȘȖȓ ȞȎȟȝȞȓȒȓșȖȠȓșȖ 

 

Ǳɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ (ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ) ɧɚɡɵɜɚɟɬ-
ɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɭɫɤɨɦ, ɨɫɬɚɧɨɜɤɨɣ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɝɢɞɪɨɥɢɧɢɹɯ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ.  

ɍɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɟɦ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɰɟɥɶɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɜɤɥɸɱɟɧɢɹ, ɪɟɜɟɪɫɚ ɢ ɨɫɬɚɧɨɜɤɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. Ɉɫɧɨɜ-
ɧɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɹɜɥɹɸɬɫɹ 
ɤɨɪɩɭɫ ɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 
- ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ – ɡɨɥɨɬɧɢɤɨɜɵɟ, 

ɤɪɚɧɨɜɵɟ, ɤɥɚɩɚɧɧɵɟ; 
- ɱɢɫɥɭ ɜɧɟɲɧɢɯ ɝɢɞɪɨɥɢɧɢɣ, ɩɨɬɨɤ ɜ ɤɨɬɨɪɵɯ ɭɩɪɚɜɥɹɟɬɫɹ ɪɚɫɩɪɟɞɟ-

ɥɢɬɟɥɟɦ, – ɞɜɭɯ-, ɬɪёɯ- , ɱɟɬɵɪёɯɥɢɧɟɣɧɵɟ ɢ ɬ.ɞ.; 



иг ГȖȒȞȜȎȝȝȎȞȎȠȡȞȎ 

 

 77 

- ɱɢɫɥɭ ɮɢɤɫɢɪɨɜɚɧɧɵɯ ɢɥɢ ɯɚɪɚɤɬɟɪɧɵɯ ɩɨɡɢɰɢɣ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ – ɞɜɭɯ- , ɬɪёɯɩɨɡɢɰɢɨɧɧɵɟ ɢ ɬ.ɩ.; 
- ɜɢɞɭ ɭɩɪɚɜɥɟɧɢɹ – ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɫ ɪɭɱɧɵɦ, ɦɟɯɚɧɢɱɟɫɤɢɦ, ɷɥɟɤ-

ɬɪɢɱɟɫɤɢɦ, ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɢ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ: ɷɥɟɤ-
ɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ, ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɢ ɞɪɭɝɢɦ ɭɩɪɚɜɥɟɧɢɟɦ; 

- ɫɩɨɫɨɛɭ ɨɬɤɪɵɬɢɹ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ – ɧɚɩɪɚɜɥɹɸɳɢɟ ɢ ɞɪɨɫɫɟɥɢ-
ɪɭɸɳɢɟ. 

ɉɪɚɜɢɥɚ ɩɨɫɬɪɨɟɧɢɹ ɭɫɥɨɜɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɣ ɝɢɞɪɨɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɟɣ ɧɚ ɫɯɟɦɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ȽɈɋɌ 2.781-96. ȼ ɨɛɨɡɧɚɱɟɧɢɢ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɪɢɫ. 3.5) ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɷɥɟɦɟɧɬɵ: ɩɨɡɢ-
ɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ; ɜɧɟɲɧɢɟ ɥɢɧɢɢ ɫɜɹɡɢ, ɩɨɞɜɨɞɢ-
ɦɵɟ ɤ ɪɚɫɩɪɟɞɟɥɢɬɟɥɸ; ɩɪɨɯɨɞɵ (ɤɚɧɚɥɵ) ɢ ɷɥɟɦɟɧɬɵ ɭɩɪɚɜɥɟɧɢɹ.  

ɑɢɫɥɨ ɩɨɡɢɰɢɣ ɢɡɨɛɪɚɠɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɱɢɫɥɨɦ ɤɜɚɞɪɚɬɨɜ 
(ɩɪɹɦɨɭɝɨɥɶɧɢɤɨɜ). ɍɫɥɨɜɧɵɟ ɝɪɚɮɢɱɟɫɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɧɟ ɨɬɪɚɠɚɸɬ 
ɤɨɧɫɬɪɭɤɰɢɸ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɬ.ɟ. ɨɧɢ ɨɞɢɧɚɤɨɜɵ ɞɥɹ 
ɡɨɥɨɬɧɢɤɨɜɵɯ, ɤɪɚɧɨɜɵɯ ɢ ɤɥɚɩɚɧɧɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ. 

 

 
Ɋɢɫ. 3.5. ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ  

ɜ ɫɯɟɦɚɯ: 
ɚ – ɞɜɭɯɥɢɧɟɣɧɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ; ɛ – ɬɪɟɯɥɢɧɟɣɧɵɣ  

ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ; ɜ – ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ; 
ɝ – ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɣ ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ;  

ɞ – ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɣ ɱɟɬɵɪɟɯɩɨɡɢɰɢɨɧɧɵɣ; 
ɟ – ɞɪɨɫɫɟɥɢɪɭɸɳɢɣ ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɣ ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ 

 

Ⱦɜɭɯɥɢɧɟɣɧɵɟ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ (ɫɦ. ɪɢɫ. 3.5, ɚ) 

ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɪɨɩɭɫɤɚɧɢɹ ɢɥɢ ɩɟɪɟɤɪɵɬɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɬɨɥɶɤɨ ɜ 
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ɨɞɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɢ ɢɫɩɨɥɶɡɭɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɛɥɨɤɢɪɨɜɤɢ (ɡɚɩɢɪɚ-
ɧɢɹ) ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɤɢ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.6 – 3.8. 

 

 
 

 
 

Ɋɢɫ. 3.6. Ⱦɜɭɯɥɢɧɟɣɧɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ  
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ (ɫɦ. ɪɢɫ. 3.5, ɚ) 

 

Ɍɪёɯɥɢɧɟɣɧɵɟ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ (ɫɦ. ɪɢɫ. 3.5, ɛ) 

ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬ-
ɜɢɹ.  

ɑɟɬɵɪёɯɥɢɧɟɣɧɵɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ (ɫɦ. ɪɢɫ. 3.5, ɜ−ɞ), ɫɨɟɞɢɧёɧ-
ɧɵɟ ɫ ɱɟɬɵɪɶɦɹ ɜɧɟɲɧɢɦɢ ɝɢɞɪɨɥɢɧɢɹɦɢ (ɧɚɩɨɪɧɨɣ, ɫɥɢɜɧɨɣ ɢ ɞɜɭɦɹ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ), ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɨɦ ɠɢɞɤɨɫɬɢ ɜ 
ɞɜɭɯ ɩɨɥɨɫɬɹɯ, ɧɚɩɪɢɦɟɪ ɭ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ. 

ɍ ɱɟɬɵɪɟɯɥɢɧɟɣɧɵɯ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ (ɫɦ. 
ɪɢɫ. 3.5, ɜ) ɬɨɥɶɤɨ ɞɜɟ ɮɢɤɫɢɪɨɜɚɧɧɵɟ ɩɨɡɢɰɢɢ, ɭ ɬɪёɯɩɨɡɢɰɢɨɧɧɵɯ (ɫɦ. 
ɪɢɫ. 3.5, ɝ) –  ɬɪɢ (ɨɞɧɚ ɢɫɯɨɞɧɚɹ – ɧɟɣɬɪɚɥɶɧɚɹ ɢ ɞɜɟ ɪɚɛɨɱɢɟ), ɭ ɱɟɬɵ-
ɪёɯɩɨɡɢɰɢɨɧɧɵɯ (ɫɦ. ɪɢɫ. 3.5, ɞ) – ɱɟɬɵɪɟ (ɧɚɩɪɢɦɟɪ, ɢɫɯɨɞɧɚɹ, ɞɜɟ ɪɚɛɨ-
ɱɢɟ ɢ ɩɥɚɜɚɸɳɚɹ).  

ɉɪɢ ɩɥɚɜɚɸɳɟɣ ɩɨɡɢɰɢɢ ɨɛɟ ɩɨɥɨɫɬɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɫɨɟɞɢɧɟɧɵ ɦɟ-
ɠɞɭ ɫɨɛɨɣ ɢ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ. ɇɚɩɪɚɜɥɹɸɳɢɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢ-
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ɬɟɥɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ, ɩɭɫɤɚ ɢ ɨɫɬɚɧɨɜɤɢ ɩɨ-
ɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɥɢɱɢɹ ɜɧɟɲɧɟɝɨ ɞɢɫɤɪɟɬɧɨɝɨ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ. Ɂɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜ ɧɚɩɪɚɜ-
ɥɹɸɳɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɟ ɜɫɟɝɞɚ ɡɚɧɢɦɚɟɬ ɤɪɚɣɧɢɟ ɪɚɛɨɱɢɟ ɩɨɡɢɰɢɢ, ɚ ɩɚ-
ɪɚɦɟɬɪɵ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɧɟ ɢɡɦɟɧɹɸɬɫɹ.  
 

 

 
 

Ɋɢɫ. 3.7. Ɍɪɟɯɥɢɧɟɣɧɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ  

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ (ɫɦ. ɪɢɫ. 3.5, ɛ) 

 

Ⱦɪɨɫɫɟɥɢɪɭɸɳɢɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɧɟ ɬɨɥɶɤɨ ɢɡɦɟɧɹɸɬ ɧɚɩɪɚɜ-
ɥɟɧɢɟ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɧɨ ɢ ɪɟɝɭɥɢɪɭɸɬ ɪɚɫɯɨɞ ɢ ɞɚɜɥɟɧɢɟ 
ɠɢɞɤɨɫɬɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɦɟɧɟɧɢɟɦ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ.  

Ɂɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɞɪɨɫɫɟɥɢɪɭɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
ɦɨɠɟɬ ɡɚɧɢɦɚɬɶ ɛɟɫɤɨɧɟɱɧɨɟ ɦɧɨɠɟɫɬɜɨ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɪɚɛɨɱɢɯ ɩɨɥɨ-
ɠɟɧɢɣ, ɨɛɪɚɡɭɹ ɞɪɨɫɫɟɥɢɪɭɸɳɢɟ ɳɟɥɢ. ɏɚɪɚɤɬɟɪ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟ-
ɝɨ ɜɨɡɞɟɣɫɬɜɢɹ – ɧɟɩɪɟɪɵɜɧɵɣ. ɍɫɥɨɜɧɨɟ ɝɪɚɮɢɱɟɫɤɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɞɪɨɫ-
ɫɟɥɢɪɭɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫ. 3.5, ɟ. 

ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɡɨɥɨɬ-
ɧɢɤɨɜɨɝɨ ɬɢɩɚ. Ɉɧɢ ɨɛɥɚɞɚɸɬ ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ: 
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- ɩɪɨɫɬɨɬɨɣ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɦɧɨɝɨɩɨɡɢɰɢɨɧɧɨɫɬɢ, ɬ.ɟ. ɫɩɨɫɨɛɧɨɫɬɶɸ 
ɨɛɟɫɩɟɱɢɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɟɣɫɬɜɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ 
ɨɞɧɢɦ ɡɨɥɨɬɧɢɤɨɦ; 

- ɥёɝɤɨɫɬɶɸ ɭɩɪɚɜɥɟɧɢɹ, ɱɬɨ ɜɚɠɧɨ ɜ ɫɢɫɬɟɦɚɯ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ;  
- ɜɵɫɨɤɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ; 
- ɤɨɦɩɚɤɬɧɨɫɬɶɸ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɩɪɨɫɬɨɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 
- ɪɚɡɝɪɭɠɟɧɧɨɫɬɶɸ ɡɨɥɨɬɧɢɤɚ ɨɬ ɫɬɚɬɢɱɟɫɤɢɯ ɫɢɥ, ɫɨɡɞɚɜɚɟɦɵɯ ɞɚɜɥɟ-

ɧɢɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
 

 
 

 
Ɋɢɫ. 3.8. ɑɟɬɵɪɟɯɥɢɧɟɣɧɵɣ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ  

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ (ɫɦ. ɪɢɫ. 3.5, ɜ) 

 

ɇɟɞɨɫɬɚɬɤɢ ɡɨɥɨɬɧɢɤɨɜɵɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ: 
- ɜɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɬɨɬɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
- ɫɥɨɠɧɨɫɬɶ ɢɡɝɨɬɨɜɥɟɧɢɹ ɢ ɪɟɦɨɧɬɚ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɤɥɢɧɢɜɚɧɢɹ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɥɢɬɟɪɚɰɢɢ (ɡɚɪɚɳɢɜɚɧɢɟ) ɳɟɥɟɣ ɡɨɥɨɬɧɢɤɨɜ; 
- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. 
ɇɚ ɪɢɫ. 3.9 ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɡɨ-

ɥɨɬɧɢɤɨɜɨɝɨ ɬɢɩɚ. ȼ ɤɨɪɩɭɫ 1 ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜɫɬɚɜɥɟɧ ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ 
ɡɨɥɨɬɧɢɤ 2. Ɂɨɥɨɬɧɢɤ ɢɦɟɟɬ ɬɪɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɩɨɹɫɤɚ ɫ ɨɫɬɪɵɦɢ ɤɪɨɦ-
ɤɚɦɢ, ɚ ɜ ɤɨɪɩɭɫɟ ɜɵɩɨɥɧɟɧɨ ɩɹɬɶ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɪɚɫɬɨɱɟɤ.  
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Ɋɢɫ. 3.9. ɋɯɟɦɚ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ: 

1 – ɤɨɪɩɭɫ; 2 – ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɡɨɥɨɬɧɢɤ 

 

ɉɪɢ ɩɨɥɨɠɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɜ ɢɫɯɨɞɧɨɣ ɩɨɡɢɰɢɢ (ɫɦ. ɪɢɫ. 3.9, ɚ) ɧɚɩɨɪ-
ɧɚɹ, ɫɥɢɜɧɚɹ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɢɞɪɨɥɢɧɢɢ ɩɟɪɟɤɪɵɬɵ. ɉɪɢ ɩɟɪɟɦɟɳɟ-
ɧɢɢ ɡɨɥɨɬɧɢɤɚ ɢɡ ɢɫɯɨɞɧɨɣ ɩɨɡɢɰɢɢ ɜɩɪɚɜɨ (ɫɦ. ɪɢɫ. 3.9, ɛ) ɧɚɩɨɪɧɚɹ 
ɝɢɞɪɨɥɢɧɢɹ ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɶɸ Ⱥ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢ ɩɨɪ-
ɲɟɧɶ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɩɪɚɜɨ.  

ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ Ȼ ɜɵɬɟɫɧɹɟɬɫɹ ɜ 
ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɢɡ ɢɫɯɨɞɧɨɣ ɩɨɡɢɰɢɢ 
ɜɥɟɜɨ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɩɨɫɬɭɩɚɟɬ ɜ ɲɬɨɤɨɜɭɸ 
ɩɨɥɨɫɬɶ Ȼ, ɚ ɢɡ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ Ⱥ ɜɵɬɟɫɧɹɟɬɫɹ ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢ-
ɧɢɸ. ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɫɦ. ɪɢɫ. 3.9) ɩɪɟɞɫɬɚɜɥɟɧɨ 
ɧɚ ɪɢɫ. 3.5, ɝ. 

ɉɟɪɟɦɟɳɟɧɢɟ ɡɨɥɨɬɧɢɤɚ ɜ ɤɨɪɩɭɫɟ ɜɨɡɦɨɠɧɨ ɥɢɲɶ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɞɢ-
ɚɥɶɧɨɝɨ ɡɚɡɨɪɚ 4...10 ɦɤɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɨɡɦɨɠɧɵ ɭɬɟɱɤɢ ɠɢɞɤɨɫɬɢ, ɨɩ-
ɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ [24] 
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1

ɭɬ
10pd

044,0Q ,                              (3.3) 

ɝɞɟ ɭɬQ  – ɭɬɟɱɤɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ, ɫɦ3/ɦɢɧ; 1d  – ɞɢɚ-
ɦɟɬɪ ɡɨɥɨɬɧɢɤɚ, ɦɦ;  – ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɡɨɥɨɬɧɢɤɨɦ ɢ ɨɬɜɟɪɫɬɢ-
ɟɦ ɜ ɤɨɪɩɭɫɟ, ɦɤɦ; p  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɭɩɥɨɬɧɹɸɳɟɦ ɩɨɹɫɤɟ, Ɇɉɚ; 

 – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɫɋɬ;   – ɲɢɪɢɧɚ 
ɭɩɥɨɬɧɹɸɳɟɝɨ ɩɨɹɫɤɚ (ɜɞɨɥɶ ɨɫɢ ɡɨɥɨɬɧɢɤɚ), ɦɦ. 
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Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɭɬɟɱɟɤ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥɵ (3.3), ɧɟɨɛɯɨɞɢɦɨ 
ɭɦɟɧɶɲɚɬɶ ɪɚɞɢɚɥɶɧɵɣ ɡɚɡɨɪ, ɨɞɧɚɤɨ ɨɛɟɫɩɟɱɢɬɶ ɟɝɨ ɪɚɡɦɟɪ ɦɟɧɟɟ     5 

ɦɤɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɬɪɭɞɧɨ.  
Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢ ɦɚɥɵɯ ɡɚɡɨɪɚɯ ɫɧɢɠɚɟɬɫɹ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɪɚɫɩɪɟ-

ɞɟɥɢɬɟɥɹ, ɬɚɤ ɤɚɤ ɞɟɮɨɪɦɚɰɢɢ ɤɨɪɩɭɫɚ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɡɚɤɥɢɧɢɜɚɧɢɟ ɡɨ-
ɥɨɬɧɢɤɚ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɭɬɟɱɟɤ ɦɨɠɧɨ ɬɚɤɠɟ ɭɦɟɧɶɲɢɬɶ ɞɢɚɦɟɬɪ ɡɨɥɨɬ-
ɧɢɤɚ, ɱɬɨ, ɨɞɧɚɤɨ, ɜɟɞёɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɨɦɭ ɭɦɟɧɶɲɟɧɢɸ ɩɥɨɳɚɞɢ ɩɪɨ-
ɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɪɨɫɬɭ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɢɥɢ ɭɜɟɥɢɱɢɜɚɬɶ ɲɢɪɢɧɭ ɭɩɥɨɬ-
ɧɹɸɳɟɝɨ ɩɨɹɫɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɯɨɞɚ ɡɨɥɨɬɧɢɤɚ ɢ ɟɝɨ ɝɚɛɚ-
ɪɢɬɨɜ. 

ɉɨ ɩɟɪɟɤɪɵɬɢɸ ɪɚɛɨɱɢɯ ɨɤɨɧ ɡɨɥɨɬɧɢɤɨɦ (ɪɢɫ. 3.10) ɪɚɡɥɢɱɚɸɬ ɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɢ:  

ɚ) ɫ ɧɭɥɟɜɵɦ ɩɟɪɟɤɪɵɬɢɟɦ (ɲɢɪɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɝɨ ɩɨɹɫɤɚ ɡɨɥɨɬɧɢ-
ɤɚ h ɪɚɜɧɚ ɲɢɪɢɧɟ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɪɚɫɬɨɱɤɢ ɤɨɪɩɭɫɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ t, 
ɬ.ɟ. h = t); 

ɛ) ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ (h  t); 

ɜ) ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ  (h  t) . 

 

 
Ɋɢɫ. 3.10. ɋɯɟɦɵ ɩɟɪɟɤɪɵɬɢɣ ɪɚɛɨɱɢɯ ɨɤɨɧ 

ɜ ɡɨɥɨɬɧɢɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɯ: 
ɚ – ɫ ɧɭɥɟɜɵɦ ɩɟɪɟɤɪɵɬɢɟɦ; ɛ – ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ; 

ɜ – ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ 
 

ȼɧɟɲɧɹɹ ɪɚɫɯɨɞɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɪɢɫ. 3.11) 

ɨɩɪɟɞɟɥɹɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ Q ɨɬ ɩɟɪɟɦɟɳɟɧɢɹ 
ɡɨɥɨɬɧɢɤɚ б. Ɉɛɵɱɧɨ ɟё ɫɬɪɨɹɬ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɹ ɧɚ 
ɤɪɨɦɤɚɯ ɡɨɥɨɬɧɢɤɚ, ɚ ɤɪɭɬɢɡɧɭ ɜɧɟɲɧɟɣ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɰɟ-
ɧɢɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɭɫɢɥɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ:  

x

Q
k Q ,                                             (3.4) 
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ɝɞɟ 
Qk  – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɨ ɪɚɫɯɨɞɭ; Q  – ɩɪɢɪɚɳɟɧɢɟ ɪɚɫɯɨɞɚ 

ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; x  – ɩɪɢɪɚɳɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɡɨɥɨɬ-
ɧɢɤɚ. 

Ʉɨɷɮɮɢɰɢɟɧɬ 
Qk  ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ. 
Ɋɚɫɩɪɟɞɟɥɢɬɟɥɢ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ ɢɦɟɸɬ ɜɧɟɲɧɸɸ ɯɚ-

ɪɚɤɬɟɪɢɫɬɢɤɭ (ɫɦ. ɪɢɫ. 3.11, ɛ) ɫ ɡɨɧɨɣ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɪɚɜɧɨɣ ɩɟɪɟ-
ɤɪɵɬɢɸ 2  . ɇɚ ɷɬɭ ɜɟɥɢɱɢɧɭ ɫɥɟɞɭɟɬ ɫɞɜɢɧɭɬɶ ɡɨɥɨɬɧɢɤ ɢ ɬɨɥɶɤɨ ɬɨɝɞɚ 
ɠɢɞɤɨɫɬɶ ɧɚɱɧёɬ ɩɨɫɬɭɩɚɬɶ ɤ ɝɢɞɪɨɞɜɢɝɚɬɟɥɸ.  

ȼɟɥɢɱɢɧɭ Qmax ɧɚɡɵɜɚɸɬ ɪɚɫɯɨɞɨɦ ɧɚɫɵɳɟɧɢɹ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. 
Ɍɚɤɢɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɦɨ-
ɛɢɥɶɧɵɯ ɦɚɲɢɧ, ɨɫɨɛɟɧɧɨ ɜ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɭɬɟɱɤɢ ɜ ɧɟɣɬɪɚɥɶɧɨɣ ɩɨ-
ɡɢɰɢɢ ɢɥɢ ɜ ɧɚɱɚɥɟ ɯɨɞɚ ɡɨɥɨɬɧɢɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɚ ɠɟɫɬ-
ɤɨɫɬɶ (ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ ɧɚɝɪɭɡɤɟ) – ɜɵɫɨɤɨɣ. 

 

 
 

Ɋɢɫ. 3.11. ȼɧɟɲɧɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɨɥɨɬɧɢɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɬɟɣ: 
ɚ – ɫ ɧɭɥɟɜɵɦ ɩɟɪɟɤɪɵɬɢɟɦ; ɛ – ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ; 

ɜ – ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ 

 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɢ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦ ɩɟɪɟɤɪɵɬɢɟɦ (ɫɦ. ɪɢɫ. 3.11, ɜ) ɢɦɟ-
ɸɬ ɩɨɜɵɲɟɧɧɵɟ ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɂɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ 
ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ, ɞɥɹ ɤɨɬɨɪɵɯ ɭɬɟɱɤɢ ɧɟ ɹɜɥɹɸɬɫɹ ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɮɚɤ-
ɬɨɪɚɦɢ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɡɝɪɭɡɤɢ ɧɚɫɨɫɚ ɢ ɫɜɨɛɨɞɧɨɝɨ («ɩɥɚ-



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 84 

ɜɚɸɳɟɝɨ») ɩɟɪɟɦɟɳɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 
ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ ɢ ɜ ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ. ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɢɯ ɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɟɣ ɹɜɥɹɸɬɫɹ ɩɨɬɟɪɹ ɪɚɫɯɨɞɚ ɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ 
ɧɟɣɬɪɚɥɶɧɨɣ ɩɨɡɢɰɢɢ ɡɨɥɨɬɧɢɤɚ. 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɢ ɫ ɧɭɥɟɜɵɦ ɩɟɪɟɤɪɵɬɢɟɦ ɪɚɛɨɱɟɝɨ ɨɤɧɚ (ɫɦ. ɪɢɫ. 3.11, ɚ) 

ɧɟ ɢɦɟɸɬ ɡɨɧɵ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɢɦ ɛɵɫɬɪɨɞɟɣɫɬɜɢ-
ɟɦ, ɢɦɟɸɬ ɥɢɧɟɣɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɨɬ ɩɟɪɟɦɟɳɟɧɢɹ ɡɨ-
ɥɨɬɧɢɤɚ. Ɉɧɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɟɞɹɳɢɯ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɢ ɫɪɟɞɫɬ-
ɜɚɯ ɝɢɞɪɨɚɜɬɨɦɚɬɢɤɢ. 

Ɋɚɡɦɟɪɵ ɡɨɥɨɬɧɢɤɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɨɦ ɢ ɞɨɩɭɫɬɢɦɨɣ 
ɫɤɨɪɨɫɬɶɸ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɟɝɨ ɤɚɧɚɥɚɯ, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɡɚ-
ɜɢɫɢɬ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɡɨɥɨɬɧɢɤɚ, ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. ɉɪɨ-
ɯɨɞɧɵɟ ɤɚɧɚɥɵ ɡɨɥɨɬɧɢɤɚ ɜɵɛɢɪɚɸɬɫɹ ɫ ɭɱёɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɝɨ 
ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɩɪɢ ɞɨɩɭɫɬɢɦɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɟё ɩɨɬɨɤɭ. Ɋɚɡɦɟɪɵ 
ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɡɨɥɨɬɧɢɤɨɜ ɫ ɤɨɥɶɰɟɜɵɦɢ ɩɪɨɬɨɱɤɚɦɢ ɜ ɤɨɪɩɭɫɟ ɧɚɯɨɞɹɬ 
ɢɡ ɫɨɨɬɧɨɲɟɧɢɹ 

 

V

Q
xdS 1 ,                                            (3.5) 

ɝɞɟ S – ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɦ2
; 1d  – ɞɢɚɦɟɬɪ ɡɨɥɨɬɧɢ-

ɤɚ, ɦ;  x – ɫɦɟɳɟɧɢɟ ɡɨɥɨɬɧɢɤɚ (ɜɟɥɢɱɢɧɚ ɨɬɤɪɵɬɢɹ ɳɟɥɢ), ɦ, б  t,  ɡɞɟɫɶ 
t – ɲɢɪɢɧɚ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɪɚɫɬɨɱɤɢ ɤɨɪɩɭɫɚ ɡɨɥɨɬɧɢɤɚ; Q – ɪɚɫɯɨɞ 
ɠɢɞɤɨɫɬɢ, ɦ3/ɫ; V – ɫɤɨɪɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɤɚɧɚɥɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 10...15 ɦ/ɫ. 

Ⱦɢɚɦɟɬɪ Н2 ɲɟɣɤɢ ɡɨɥɨɬɧɢɤɚ (ɫɦ. ɪɢɫ. 3.9) ɞɨɥɠɟɧ ɛɵɬɶ ɬɚɤɢɦ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɜɚɥɨɫɶ ɬɪɟɛɭɟɦɨɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɢɡ ɭɫɥɨɜɢɹ 

 

td)dd(
4

1

2

2

2

1 .                                       (3.6) 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɡɨɥɨɬɧɢɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ p  ɩɨ ɮɨɪɦɭɥɟ 

 

,
S

Q

2
V

2
p

2

2
                                (3.7) 

ɝɞɟ p  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɉɚ, 21 ppp , ɡɞɟɫɶ 1p  – ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨ-
ɞɟ; 2p  – ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
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(  = 2...4 ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɡɨɥɨɬɧɢɤɨɜ);  – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3
;  

V – ɫɤɨɪɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɤɚɧɚɥɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɦ/ɫ, SQV . 

ɉɨɬɨɤ ɠɢɞɤɨɫɬɢ ɜ ɡɨɥɨɬɧɢɤɨɜɵɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹɯ ɜɫɥɟɞɫɬɜɢɟ ɜɨɡɦɭ-
ɳɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɩɨɜɨɪɨɬɨɜ, ɫɭɠɟɧɢɣ ɢ ɪɚɫɲɢɪɟɧɢɣ ɹɜɥɹɟɬɫɹ ɩɪɟɢɦɭ-
ɳɟɫɬɜɟɧɧɨ ɬɭɪɛɭɥɟɧɬɧɵɦ, ɩɪɢɱёɦ ɤɪɢɬɢɱɟɫɤɨɟ ɱɢɫɥɨ RОɤɪ = 100...200. 

ɋ ɭɱёɬɨɦ ɮɨɪɦɭɥ (3.5) ɢ (3.7) ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɪɚɫɯɨɞɚ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɡɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ: 

 

p
2

xdp
2

SQ 1
,                               (3.8) 

ɝɞɟ 
1

 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ,  = 0,50...0,71. 

ɇɚ ɡɨɥɨɬɧɢɤ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ ɞɟɣɫɬɜɭɸɬ 
ɫɥɟɞɭɸɳɢɟ ɨɫɟɜɵɟ ɫɢɥɵ: ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ, ɢɧɟɪɰɢɢ, ɬɪɟɧɢɹ, ɞɚɜɥɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɢ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ.  

ɇɚɢɛɨɥɶɲɭɸ ɜɟɥɢɱɢɧɭ ɢɦɟɸɬ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɫɢɥɵ, ɜɨɡɧɢɤɚɸ-
ɳɢɟ ɜɫɥɟɞɫɬɜɢɟ ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɠɢɞ-
ɤɨɫɬɢ ɜ ɤɚɧɚɥɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ɉɫɟɜɚɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɥɚ ɧɚɩɪɚɜ-
ɥɟɧɚ ɜ ɫɬɨɪɨɧɭ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɧɚɩɪɚɜɥɟɧɢɸ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨ-
ɫɬɢ, ɬ.ɟ. ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɥɚ ɫɬɪɟɦɢɬɫɹ ɫɦɟɫɬɢɬɶ ɡɨɥɨɬɧɢɤ ɤ ɧɭɥɟɜɨ-
ɦɭ ɩɨɥɨɠɟɧɢɸ.  

Ɉɫɟɜɚɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɥɚ Fɝɞ  ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ Q, 

ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ V ɢ ɭɝɥɚ , ɩɨɞ ɤɨɬɨɪɵɦ ɠɢɞɤɨɫɬɶ ɜɵɬɟɤɚɟɬ ɢɡ ɨɤɧɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

cosQVFɝɞ ,                                           (3.9) 

ɝɞɟ ɝɞF  – ɨɫɟɜɚɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɚɹ ɫɢɥɚ, ɇ;  – ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞ-
ɤɨɫɬɢ, ɤɝ/ɦ3

;  V – ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɦ/ɫ;  Q – ɪɚɫɯɨɞ, ɦ3/ɫ. 
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɢɥɵ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɮɢɥɢɪɨ-

ɜɚɧɢɟ ɤɚɧɚɥɨɜ ɡɨɥɨɬɧɢɤɨɜ, ɜɬɭɥɨɤ ɢ ɬ.ɩ. 
Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡ-

ɥɢɱɧɵɟ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɹ ɤɚɧɚɥɨɜ: ɩɚɪɚɥɥɟɥɶɧɭɸ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɭɸ. 

ɇɚ ɪɢɫ. 3.12 ɢɡɨɛɪɚɠɟɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɛɴ-
ɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɪɚɡɨɦɤɧɭ-
ɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ 
ɡɨɥɨɬɧɢɤɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ. 
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Ɋɢɫ. 3.12. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 

ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɪɚɡɨɦɤɧɭɬɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɫ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɨɣ 

ɫɨɟɞɢɧɟɧɢɹ ɡɨɥɨɬɧɢɤɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 

 

ɉɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɡɨɥɨɬɧɢɤɨɜ ɫɟɤɰɢɣ Ɋ1 ɢ Ɋ2 ɝɢɞ-
ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɫɦ. ɪɢɫ. 3.12) ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ ɦɨɠɟɬ ɛɵɬɶ 
ɩɨɞɚɧ ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚ ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ (ɝɢɞɪɨɰɢɥɢɧɞɪɵ Ц1 

ɢ Ц2). ɉɪɢ ɷɬɨɦ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɞɟɥɢɬɫɹ ɦɟɠɞɭ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦɢ ɨɛ-
ɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɯ ɜɧɟɲɧɢɦ ɧɚɝɪɭɡɤɚɦ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɢɡ ɝɢɞɪɨɛɚɤɚ Ȼ (ɫɦ. ɪɢɫ. 3.12) ɩɨ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞ-
ɪɨɥɢɧɢɢ ɧɚɫɨɫɨɦ ɇ ɩɨɞɚɟɬɫɹ ɜ ɧɚɩɨɪɧɭɸ ɝɢɞɪɨɥɢɧɢɸ ɢ ɩɨɫɬɭɩɚɟɬ ɜ 
ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɟ ɫɟɤɰɢɢ Ɋ1 ɢ Ɋ2 ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜ-
ɥɟɧɢɟɦ. 
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ɉɪɢ ɧɟɣɬɪɚɥɶɧɨɦ (ɢɫɯɨɞɧɨɦ) ɩɨɥɨɠɟɧɢɢ ɡɨɥɨɬɧɢɤɨɜ ɫɟɤɰɢɣ Ɋ1 ɢ Ɋ2 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɨɧɨ ɩɨɤɚɡɚɧɨ ɧɚ ɫɯɟɦɟ) ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ ɫɨɟɞɢɧɹɟɬ-
ɫɹ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ ɢ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ ɮɢɥɶɬɪ Ɏ ɜɨɡɜɪɚ-
ɳɚɟɬɫɹ ɨɛɪɚɬɧɨ ɜ ɝɢɞɪɨɛɚɤ Ȼ. ɉɚɪɚɥɥɟɥɶɧɨ ɮɢɥɶɬɪɭ Ɏ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟ-
ɥɢɜɧɨɣ ɤɥɚɩɚɧ Кɉ2, ɧɚɩɪɚɜɥɹɸɳɢɣ ɠɢɞɤɨɫɬɶ ɦɢɦɨ ɮɢɥɶɬɪɚ ɜ ɫɥɭɱɚɟ ɡɚ-
ɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ.  

ɂɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɢɞɪɨɥɢɧɢɢ ɫɨɟɞɢɧɹɸɬ ɫɟɤɰɢɢ Ɋ1, Ɋ2 ɝɢɞɪɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɹ ɫ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ Ц1, Ц2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ȼ ɢɫɯɨɞɧɨɦ ɩɨɥɨ-
ɠɟɧɢɢ ɡɨɥɨɬɧɢɤɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɵɟ ɝɢɞɪɨɥɢɧɢɢ ɩɟɪɟɤɪɵɬɵ ɢ ɲɬɨɤɢ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɨɜ ɡɚɮɢɤɫɢɪɨɜɚɧɵ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ, ɧɚɩɪɢɦɟɪ, ɡɨɥɨɬɧɢɤɚ ɫɟɤɰɢɢ Ɋ1 ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜ 
ɜɟɪɯɧɟɟ ɪɚɛɨɱɟɟ ɩɨɥɨɠɟɧɢɟ (ɬ.ɟ. ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɫɬɢɬɶ ɜɧɢɡ ɨɬ ɢɫɯɨɞ-
ɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚ ɨɞɧɭ ɩɨɡɢɰɢɸ) ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ ɇ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ 
ɤɥɚɩɚɧ КɈ ɛɭɞɟɬ ɩɨɫɬɭɩɚɬɶ ɜ ɩɨɪɲɧɟɜɭɸ (ɥɟɜɭɸ) ɩɨɥɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
Ц1, ɚ ɢɡ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ (ɩɪɚɜɨɣ) ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜ ɝɢɞɪɨɛɚɤ. ɒɬɨɤ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц1 ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɩɪɚɜɨ, ɬ.ɟ. ɪɚɛɨɬɚɟɬ ɧɚ ɜɵɬɚɥɤɢɜɚɧɢɟ. 

ɉɪɢ ɜɤɥɸɱɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ1 ɜ ɧɢɠɧɸɸ ɪɚɛɨɱɭɸ ɩɨ-
ɡɢɰɢɸ (ɬ.ɟ. ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɫɬɢɬɶ ɜɜɟɪɯ ɨɬ ɢɫɯɨɞɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɧɚ 
ɨɞɧɭ ɩɨɡɢɰɢɸ) ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ ɇ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ КɈ ɛɭɞɟɬ 
ɩɨɫɬɭɩɚɬɶ ɜ ɲɬɨɤɨɜɭɸ ɩɨɥɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɐ1 ɢ ɢɡ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫ-
ɬɢ ɛɭɞɟɬ ɫɥɢɜɚɬɶɫɹ ɜ ɝɢɞɪɨɛɚɤ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɲɬɨɤ ɰɢɥɢɧɞɪɚ Ц1 ɩɟɪɟɦɟ-
ɳɚɟɬɫɹ ɜɥɟɜɨ, ɬ.ɟ. ɪɚɛɨɬɚɟɬ ɧɚ ɜɬɹɝɢɜɚɧɢɟ. 

ɍɩɪɚɜɥɟɧɢɟ ɩɟɪɟɦɟɳɟɧɢɟɦ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц2 ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɫɟɤɰɢɟɣ Ɋ2 ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɚɧɚɥɨɝɢɱɧɨ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ Кɉ1 ɩɪɟɞɨɯɪɚɧɹɟɬ ɝɢɞɪɨɫɢɫɬɟɦɭ ɨɬ ɞɚɜɥɟ-
ɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ, ɩɭɬɟɦ ɫɥɢɜɚ ɠɢɞ-
ɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ Ȼ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɜ ɤɚɱɟɫɬɜɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɧɟ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɨɜ, ɚ ɝɢɞɪɨɦɨɬɨɪɨɜ ɛɭɞɟɦ ɢɦɟɬɶ ɝɢɞɪɨɩɪɢɜɨɞ ɜɪɚɳɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ, ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɝɨ ɚɧɚɥɨɝɢɱɟɧ ɜɵɲɟɪɚɫɫɦɨɬɪɟɧɧɨɦɭ 
ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ. 

ɉɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɫɟɤɰɢɣ Ɋ1 ɢ Ɋ2 ɡɨɥɨɬɧɢɤɨɜ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɪɢɫ. 3.13) ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ (ɝɢɞɪɨɰɢ-
ɥɢɧɞɪɵ Ц1 ɢ Ц2) ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɨɞɧɨɜɪɟɦɟɧɧɨ. Ɉɞɧɚɤɨ ɜ 
ɷɬɨɦ ɫɥɭɱɚɟ ɜɟɫɶ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ ɩɨɫɬɭɩɚɟɬ ɜɧɚɱɚɥɟ ɜ ɪɚɛɨɱɭɸ 
ɩɨɥɨɫɬɶ ɩɟɪɜɨɝɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɚ ɢɡ ɟɝɨ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ − ɜ ɧɚɩɨɪɧɭɸ 
ɩɨɥɨɫɬɶ ɜɬɨɪɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɬ.ɞ. Ɉɬɜɨɞɹɳɚɹ ɝɢɞɪɨɥɢɧɢɹ ɩɨɫɥɟɞɧɟɝɨ ɢɡ 
ɜɤɥɸɱɟɧɧɵɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ.  

Ɋɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɩɪɢ ɬɚɤɨɣ ɫɯɟɦɟ ɞɥɹ ɤɚɠɞɨɝɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɹɜɥɹ-
ɟɬɫɹ ɨɞɢɧɚɤɨɜɵɦ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ ɧɟɫɤɨɥɶɤɢɯ 
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ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɨɞɢɧɚɤɨɜɨɣ ɫɤɨɪɨɫɬɶɸ. ɇɨ ɩɪɢ ɬɚɤɨɣ ɫɯɟɦɟ ɪɚɛɨɱɟɟ 
ɞɚɜɥɟɧɢɟ ɜ ɤɚɠɞɨɦ ɩɨɫɥɟɞɭɸɳɟɦ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟ ɪɚɜɧɨ ɞɚɜɥɟɧɢɸ ɧɚ ɜɵ-
ɯɨɞɟ ɢɡ ɩɪɟɞɵɞɭɳɟɝɨ, ɚ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦ-
ɦɨɣ ɩɟɪɟɩɚɞɨɜ ɞɚɜɥɟɧɢɣ ɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɯ. 

 

 
Ɋɢɫ. 3.13. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 

ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɪɚɡɨɦɤɧɭɬɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɣ ɫɯɟɦɨɣ  
ɫɨɟɞɢɧɟɧɢɹ ɡɨɥɨɬɧɢɤɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 

 

ɉɪɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɯɟɦɟ ɫɨɟɞɢɧɟɧɢɹ ɡɨɥɨɬɧɢɤɨɜ ɫɟɤɰɢɣ Ɋ1 ɢ Ɋ2 ɝɢɞ-
ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ (ɪɢɫ. 3.14) ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ ɩɨɫɬɭɩɚɟɬ 
ɬɨɥɶɤɨ ɤ ɨɞɧɨɦɭ ɝɢɞɪɨɞɜɢɝɚɬɟɥɸ, ɚ ɢɡ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ. ɉɪɢɱɟɦ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɤɥɸɱɟɧɢɢ ɡɨɥɨɬɧɢɤɨɜ 
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ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɩɨɫɬɭɩɚɟɬ ɤ ɬɨɦɭ ɝɢɞɪɨɞɜɢɝɚɬɟɥɸ, ɭɩɪɚɜɥɹɸɳɢɣ ɡɨɥɨɬɧɢɤ 
ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɛɥɢɠɟ ɤ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɧɚɫɨɫɚ.  

ɉɨɞɜɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤ ɫɥɟɞɭɸɳɢɦ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦ ɩɟɪɟɤɪɵɬ. 
ɑɬɨɛɵ ɜɤɥɸɱɢɬɶ ɩɨɫɥɟɞɭɸɳɢɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɥɸɱɢɬɶ 
ɩɪɟɞɵɞɭɳɢɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ.  

Ɇɧɨɝɨɡɨɥɨɬɧɢɤɨɜɵɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɩɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ ɢɫɩɨɥ-
ɧɟɧɢɸ ɤɨɪɩɭɫɚ ɪɚɡɞɟɥɹɸɬ ɧɚ ɫɟɤɰɢɨɧɧɵɟ ɢ ɦɨɧɨɛɥɨɱɧɵɟ. ɉɪɢ ɫɟɤɰɢɨɧɧɨɦ 
ɢɫɩɨɥɧɟɧɢɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɡɨɥɨɬɧɢɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɬɞɟɥɶɧɵɯ ɪɚ-
ɛɨɱɢɯ ɫɟɤɰɢɹɯ, ɤɨɬɨɪɵɟ ɫɨɟɞɢɧɹɸɬ ɜ ɟɞɢɧɵɣ ɛɥɨɤ ɫ ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜɧɨɣ 
ɫɟɤɰɢɹɦɢ ɫ ɩɨɦɨɳɶɸ ɫɬɹɠɧɵɯ ɜɢɧɬɨɜ ɢɥɢ ɲɩɢɥɟɤ. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɢ 
ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧɵ ɨɛɵɱɧɨ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɩɨɪɧɨɣ ɫɟɤɰɢɢ. ɉɪɢ ɦɨɧɨ-
ɛɥɨɱɧɨɦ ɢɫɩɨɥɧɟɧɢɢ ɜɫɟ ɡɨɥɨɬɧɢɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɨɞɧɨɦ ɤɨɪɩɭɫɟ. 

 

 
Ɋɢɫ. 3.14.  ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 

ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɫ ɪɚɡɨɦɤɧɭɬɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɫɯɟɦɨɣ  

ɫɨɟɞɢɧɟɧɢɹ ɡɨɥɨɬɧɢɤɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ 
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ɉɪɢɦɟɪɵ ɭɫɥɨɜɧɵɯ ɨɛɨɡɧɚɱɟɧɢɣ ɧɚɩɨɪɧɵɯ, ɪɚɛɨɱɢɯ, ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɢ ɫɥɢɜɧɵɯ ɫɟɤɰɢɣ ɫɟɤɰɢɨɧɧɵɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɩɪɢɜɟɞɟɧɵ ɧɚ 
ɪɢɫ. 3.15. Ɂɞɟɫɶ ɛɭɤɜɨɣ ɇ ɨɛɨɡɧɚɱɚɟɬɫɹ ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ, ɚ ɛɭɤɜɚɦɢ 
ɋ1, ɋ2 ɢ ɋ3 – ɩɪɨɬɨɱɧɵɟ ɤɚɧɚɥɵ. Ɉɬɜɟɪɫɬɢɟ ɞɥɹ ɩɨɞɜɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɨɛɨɡɧɚɱɚɟɬɫɹ ɛɭɤɜɨɣ Ɋ, ɚ ɨɬɜɟɪɫɬɢɟ ɞɥɹ ɜɵɯɨɞɚ ɠɢɞ-
ɤɨɫɬɢ ɧɚ ɫɥɢɜ – ɛɭɤɜɨɣ Ɍ. Ɉɬɜɟɪɫɬɢɹ ɞɥɹ ɜɧɟɲɧɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɫ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɹɦɢ ɨɛɨɡɧɚɱɚɸɬɫɹ ɛɭɤɜɚɦɢ Ⱥ ɢ ȼ. 

 

 
 

Ɋɢɫ. 3.15. ɍɫɥɨɜɧɵɟ ɨɛɨɡɧɚɱɟɧɢɹ ɫɟɤɰɢɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ: 
ɚ – ɧɚɩɨɪɧɚɹ; ɛ – ɪɚɛɨɱɚɹ ɬɪɟɯɩɨɡɢɰɢɨɧɧɚɹ; ɜ – ɫɥɢɜɧɚɹ; 

ɝ, ɞ – ɩɪɨɦɟɠɭɬɨɱɧɵɟ 
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ɇɚɩɨɪɧɚɹ ɫɟɤɰɢɹ (ɫɦ. ɪɢɫ. 3.15, ɚ) ɜɤɥɸɱɚɟɬ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɢ ɩɪɟɞɨ-
ɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ. Ɍɚɤɚɹ ɫɟɤɰɢɹ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮ-
ɪɨɣ 20) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɪɚɫɩɨɥɨ-
ɠɟɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɤɨɥɨ ɧɚɫɨɫɚ. 

Ɋɚɛɨɱɚɹ ɬɪɟɯɩɨɡɢɰɢɨɧɧɚɹ ɫɟɤɰɢɹ (ɫɦ. ɪɢɫ. 3.15, ɛ) ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɢ ɪɟɜɟɪɫɢɜɧɵɦɢ 
ɝɢɞɪɨɦɨɬɨɪɚɦɢ. Ɋɚɛɨɱɚɹ ɫɟɤɰɢɹ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɚɦɢ 01.1) ɢɦɟɟɬ ɮɢɤ-
ɫɚɰɢɸ ɡɨɥɨɬɧɢɤɚ ɜɨ ɜɫɟɯ ɬɪɟɯ ɩɨɡɢɰɢɹɯ. 

ɋɥɢɜɧɚɹ ɫɟɤɰɢɹ (ɫɦ. ɪɢɫ. 3.15, ɜ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɫɥɢɜɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɚɦɢ 30). 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɫɟɤɰɢɹ (ɫɦ. ɪɢɫ. 3.15, ɝ) ɜɤɥɸɱɚɟɬ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ ɢ 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɩɨɨɱɟɪɟɞɧɨɝɨ ɜɵɩɨɥɧɟɧɢɹ ɞɜɭɯ ɨɩɟɪɚɰɢɣ (ɨɛɨɡɧɚɱɚɟɬɫɹ 
ɫɟɤɰɢɹ ɰɢɮɪɚɦɢ 10.2). 

ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɫɟɤɰɢɹ (ɫɦ. ɪɢɫ. 3.15, ɞ) ɢɦɟɟɬ ɬɪɢ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɚ 
ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɫɨɜɦɟɳɟɧɢɹ ɞɜɭɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɨɬ ɨɞɧɨ-
ɝɨ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɦ ɫɨɟɞɢɧɟɧɢɢ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɟɣ (ɨɛɨɡɧɚɱɚɟɬɫɹ ɰɢɮɪɚɦɢ 10.4). 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬɫɹ ɢɡ ɭɧɢɮɢɰɢɪɨɜɚɧɧɵɯ ɫɟɤɰɢɣ: ɧɚ-
ɩɨɪɧɨɣ, ɪɚɛɨɱɢɯ (ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ), ɩɪɨ-
ɦɟɠɭɬɨɱɧɵɯ ɢ ɫɥɢɜɧɨɣ. 

Ɉɛɳɢɣ ɜɢɞ ɫɟɤɰɢɨɧɧɨɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɉɍɆ-500… ɩɪɟɞɫɬɚɜ-
ɥɟɧ ɧɚ ɪɢɫ. 3.16. 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫ. 3.16. Ɉɛɳɢɣ ɜɢɞ ɫɟɤɰɢɨɧɧɨɝɨ  
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɉɍɆ-500… 

  
 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɦɨɧɨɛɥɨɱɧɵɣ ɬɢɩɚ ȽȽ432Ȼ (ɪɢɫ. 3.17) ɫɨɫɬɨɢɬ 
ɢɡ ɥɢɬɨɝɨ ɦɨɧɨɥɢɬɧɨɝɨ ɤɨɪɩɭɫɚ ɫ ɪɚɛɨɱɢɦɢ ɨɬɜɨɞɚɦɢ ɢ ɩɨɞɜɨɞɚɦɢ ɧɚɩɨ-
ɪɚ ɢ ɫɥɢɜɚ.  
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Ɋɢɫ. 3.17. Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɦɨɧɨɛɥɨɱɧɵɣ ȽȽ432Ȼ: 

1 – ɤɨɪɩɭɫ; 2 – ɫɥɢɜɧɨɣ ɤɥɚɩɚɧ (ɞɥɹ ɩɟɪɟɥɢɜɧɨɝɨ ɩɨɬɨɤɚ);  
3 – ɫɥɢɜɧɨɣ ɩɚɬɪɨɧ (ɮɥɚɧɰɟɜɵɣ); 4 – ɨɩɨɪɚ ɩɪɭɠɢɧɵ (ɫ ɩɪɨɬɨɱɤɨɣ);  

5 – ɯɜɨɫɬɨɜɢɤ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɣ ɩɪɭɠɢɧɵ; 6 – ɩɪɭɠɢɧɚ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚɹ;  
7 – ɨɩɨɪɚ ɩɪɭɠɢɧɵ; 8 – ɩɚɥɟɰ; 9 – ɩɨɞɜɨɞ ɨɬ ɧɚɫɨɫɚ; 10 – ɡɚɝɥɭɲɤɚ;  

11 – ɡɨɥɨɬɧɢɤ ɫɯɟɦɵ; 12 – ɩɨɪɲɟɧɶ; 13, 21 – ɩɪɭɠɢɧɚ;  
14 – ɨɩɨɪɚ ɜɨɡɜɪɚɬɧɨɣ ɩɪɭɠɢɧɵ; 15 – ɩɪɭɠɢɧɚ ɜɨɡɜɪɚɬɧɚɹ:  

16 – ɨɝɪɚɧɢɱɢɬɟɥɶ ɯɨɞɚ; 17, 18, 23  – ɡɨɥɨɬɧɢɤɢ;  

19 – ɤɪɵɲɤɚ; 20 – ɯɜɨɫɬɨɜɢɤ; 22 – ɤɥɚɩɚɧ 

 

ȼ ɤɨɪɩɭɫɟ ɪɚɡɦɟɳɟɧɵ ɡɨɥɨɬɧɢɤɢ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, ɫɥɢɜ-
ɧɨɣ ɩɚɬɪɨɧ. ɇɚ ɯɜɨɫɬɨɜɢɤɟ ɡɨɥɨɬɧɢɤɚ ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵɟ ɢ 
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ɜɨɡɜɪɚɬɧɵɟ ɩɪɭɠɢɧɵ, ɭɞɟɪɠɢɜɚɸɳɢɟ ɡɨɥɨɬɧɢɤ ɜ ɧɟɣɬɪɚɥɶɧɨɣ ɩɨɡɢɰɢɢ. 
ɂɡ ɧɟɣɬɪɚɥɶɧɨɣ ɜ ɪɚɛɨɱɭɸ ɩɨɡɢɰɢɸ ɡɨɥɨɬɧɢɤ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨɞ ɞɚɜɥɟ-
ɧɢɟɦ ɭɩɪɚɜɥɟɧɢɹ, ɩɨɞɜɨɞɢɦɵɦ ɤ ɤɪɵɲɤɚɦ ɡɨɥɨɬɧɢɤɚ.  

ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɪɚɛɨɱɢɟ ɨɬɜɨɞɵ ɩɨɨɱɟɪɟɞɧɨ ɫɨɟɞɢɧɹɸɬɫɹ 
ɫ ɧɚɩɨɪɧɵɦ ɢɥɢ ɫɥɢɜɧɵɦ ɤɚɧɚɥɨɦ; ɩɟɪɟɥɢɜɧɨɣ ɤɚɧɚɥ ɩɟɪɟɤɪɵɜɚɟɬɫɹ, ɩɪɢ 
ɷɬɨɦ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɢɹ ɩɟɪɟɥɢɜɧɨɝɨ ɤɚɧɚɥɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɜɟɥɢɱɢɧɭ ɩɨ-
ɬɨɤɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɧɚ ɫɥɢɜ, ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɡɨɥɨɬɧɢ-
ɤɚ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ ɞɚɜɥɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ. 

 

 

3гиг ǱȖȒȞȎȐșȖȥȓȟȘȖȓ 

ȘșȎȝȎțы ȒȎȐșȓțȖя 

 

Ǳɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɥɚɩɚɧɵ (ɝɢɞɪɨɤɥɚɩɚɧɵ) ɞɚɜɥɟɧɢɹ – ɪɟɝɭɥɢɪɭɸɳɢɟ 
ɝɢɞɪɨɚɩɩɚɪɚɬɵ – ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɞɚɜɥɟɧɢɟɦ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ. 

Ʉ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɤɥɚɩɚɧɚɦ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɧɚɩɨɪɧɵɟ (ɩɪɟɞɨɯɪɚ-
ɧɢɬɟɥɶɧɵɟ ɢ ɩɟɪɟɥɢɜɧɵɟ), ɪɟɞɭɤɰɢɨɧɧɵɟ ɤɥɚɩɚɧɵ, ɤɥɚɩɚɧɵ ɪɚɡɧɨɫɬɢ 
ɞɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɟ. 

Ƚɢɞɪɨɤɥɚɩɚɧɵ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟ-
ɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɞɪɚɡɞɟɥɹɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 

- ɧɚɡɧɚɱɟɧɢɸ – ɧɚɩɨɪɧɵɟ, ɪɟɞɭɤɰɢɨɧɧɵɟ, ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɢ ɫɨɨɬ-
ɧɨɲɟɧɢɹ ɞɚɜɥɟɧɢɣ;  

- ɜɨɡɞɟɣɫɬɜɢɸ ɩɨɬɨɤɚ ɧɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ – ɤɥɚɩɚɧɵ 
ɩɪɹɦɨɝɨ ɢ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ. 

ȼ ɤɥɚɩɚɧɚɯ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ 
ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ. ɍɜɟɥɢɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɭɜɟɥɢɱɟɧɢɸ ɪɚɡɦɟɪɨɜ ɩɪɭɠɢɧ ɤɥɚɩɚɧɨɜ ɩɪɹ-
ɦɨɝɨ ɞɟɣɫɬɜɢɹ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɫɚɦɢɯ ɤɥɚɩɚɧɨɜ.  

ɉɨɷɬɨɦɭ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɜɵɫɨɤɢɦ ɞɚɜɥɟɧɢɟɦ (ɛɨɥɟɟ 25 Ɇɉɚ) ɩɪɢ-
ɦɟɧɹɸɬ ɤɥɚɩɚɧɵ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ (ɞɜɭɯɤɚɫɤɚɞɧɵɟ), ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ 
ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ ɞɜɭɯ ɤɥɚɩɚɧɨɜ: ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ. ȼ 
ɷɬɢɯ ɤɥɚɩɚɧɚɯ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ ɢɡɦɟɧɹɟɬɫɹ 
ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 
ɇɚɩɨɪɧɵɦ ɤɥɚɩɚɧɨɦ ɧɚɡɵɜɚɸɬ ɝɢɞɪɨɤɥɚɩɚɧ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧ-

ɧɵɣ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɩɨɞɜɨɞɢɦɨɦ ɤ ɧɟɦɭ ɩɨɬɨɤɟ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. 
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ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫ-
ɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɢ ɧɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ, ɧɚɩɪɢɦɟɪ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ 
ɩɨɥɧɨɩɨɜɨɪɨɬɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɬ 8 ɞɨ 14 ɧɚɩɨɪɧɵɯ ɤɥɚ-
ɩɚɧɨɜ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫɬɪɟɥɨɜɨɝɨ ɫɚɦɨɯɨɞɧɨɝɨ ɤɪɚɧɚ – ɨɬ 4 ɞɨ 12, ɜ ɝɢɞ-
ɪɨɩɪɢɜɨɞɟ ɩɨɝɪɭɡɱɢɤɚ – 4−5. 

 

3г3г1г ǽȞȓȒȜȣȞаțиȠȓșȪțȩȓ 

и ȝȓȞȓșиȐțȩȓ Șșаȝаțȩ 

 

ǻɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɢɥɢ ɩɨɞɞɟɪɠɚ-
ɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɥɢɧɢɹɯ ɩɭɬɟɦ ɧɟɩɪɟɪɵɜɧɨɝɨ ɢɥɢ ɷɩɢɡɨɞɢɱɟɫɤɨɝɨ 
ɫɥɢɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ  ɧɚɡɧɚɱɟɧɢɹ 
ɢɯ ɩɪɢɧɹɬɨ ɞɟɥɢɬɶ ɧɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɢ ɩɟɪɟɥɢɜɧɵɟ ɤɥɚɩɚɧɵ, ɧɟ-
ɫɦɨɬɪɹ ɧɚ ɢɞɟɧɬɢɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ ɨɬ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ, 
ɩɭɬɟɦ ɫɥɢɜɚ ɠɢɞɤɨɫɬɢ ɜ ɦɨɦɟɧɬɵ ɭɜɟɥɢɱɟɧɢɹ ɷɬɨɝɨ ɞɚɜɥɟɧɢɹ. ɉɪɟɞɨɯɪɚ-
ɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ ɹɜɥɹɸɬɫɹ ɤɥɚɩɚɧɚɦɢ ɷɩɢɡɨɞɢɱɟɫɤɨɝɨ ɞɟɣɫɬɜɢɹ, ɬ.ɟ. 
ɩɪɢ ɧɨɪɦɚɥɶɧɵɯ ɞɚɜɥɟɧɢɹɯ ɨɧɢ ɡɚɤɪɵɬɵ ɢ ɨɬɤɪɵɜɚɸɬɫɹ ɥɢɲɶ ɩɪɢ ɞɚɜɥɟ-
ɧɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ, ɩɪɟɜɵɲɚɸɳɟɦ ɭɫɬɚɧɨɜɥɟɧɧɨɟ. 

ɉɟɪɟɥɢɜɧɵɟ ɤɥɚɩɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɩɭɬɟɦ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɥɢɜɚ ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. ɉɟɪɟɥɢɜɧɵɟ 
ɤɥɚɩɚɧɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɟɦ. 

ɇɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ ɪɚɡɥɢɱɚɸɬ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 
- ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ – ɲɚɪɢɤɨɜɨɝɨ, ɤɨɧɢ-

ɱɟɫɤɨɝɨ ɢ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɬɢɩɨɜ; 

- ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ – ɩɪɹɦɨɝɨ ɢ ɧɟɩɪɹ-
ɦɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɒɚɪɢɤɨɜɵɟ ɢ ɤɨɧɢɱɟɫɤɢɟ ɩɟɪɟɥɢɜɧɵɟ ɤɥɚɩɚɧɵ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɟɞɨ-
ɯɪɚɧɢɬɟɥɶɧɵɯ ɥɢɲɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɩɪɭɠɢɧ. 

ȼ ɧɚɩɨɪɧɨɣ ɤɚɦɟɪɟ ɦɨɧɨɛɥɨɱɧɨɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚ-
ɟɬɫɹ ɩɟɪɜɢɱɧɵɣ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɜ ɜɢɞɟ 
ɥɟɝɤɨ ɡɚɦɟɧɹɟɦɨɝɨ ɩɚɬɪɨɧɚ. 

ɇɚ ɤɨɪɩɭɫɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ 
(ɜɬɨɪɢɱɧɵɟ) ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ. Эɬɢ ɤɥɚɩɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 
ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ, ɜɨɡɧɢɤɚɸ-
ɳɟɝɨ ɨɬ ɪɟɚɤɬɢɜɧɵɯ ɢɥɢ ɢɧɟɪɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢ ɡɚɤɪɵɬɵɯ ɪɚɛɨɱɢɯ 
ɨɬɜɨɞɚɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. ȼɬɨɪɢɱɧɵɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ, 
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ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɤɨɪɩɭɫɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, ɦɨɝɭɬ ɛɵɬɶ ɩɪɹɦɨɝɨ ɢ 
ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɋɯɟɦɵ ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.18. 

ȼ ɤɨɪɩɭɫɟ 2 (ɫɦ. ɪɢɫ. 3.18, ɚ) ɢɦɟɸɬɫɹ ɤɚɧɚɥɵ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤɥɚɩɚɧɚ 
ɤ ɝɢɞɪɨɥɢɧɢɢ, ɜ ɤɨɬɨɪɨɣ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɨɝɪɚɧɢɱɟɧɢɟ ɞɚɜɥɟɧɢɹ, ɚ 
ɬɚɤɠɟ ɤɚɧɚɥ ɞɥɹ ɩɨɞɫɨɟɞɢɧɟɧɢɹ ɤ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ. ȼ ɤɨɪɩɭɫɟ ɪɚɡɦɟ-
ɳɟɧɵ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 1 ɲɚɪɢɤɨɜɨɝɨ ɬɢɩɚ, ɩɪɭɠɢɧɚ 3 ɢ 
ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ 4.  

Ɂɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ (ɲɚɪɢɤ) 1 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɹ 
ɩɪɭɠɢɧɵ 3 ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɫɟɞɥɭ ɢ ɡɚɤɪɵɜɚɟɬ ɪɚɛɨɱɟɟ ɨɤɧɨ ɤɥɚɩɚɧɚ. ɉɪɢ 
ɩɨɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɡɚɳɢɳɚɟɦɨɣ ɤɥɚɩɚɧɨɦ ɝɢɞɪɨɥɢɧɢɢ ɧɚ ɲɚɪɢɤ ɛɭ-
ɞɟɬ ɞɟɣɫɬɜɨɜɚɬɶ ɫɢɥɚ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɩɪɟɜɵɲɚɸɳɚɹ ɭɫɢɥɢɟ ɩɪɭɠɢ-
ɧɵ. ɒɚɪɢɤ ɨɬɨɣɞɟɬ ɨɬ ɫɟɞɥɚ ɢ ɩɪɨɩɭɫɬɢɬ ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ ɧɚ ɫɥɢɜ, ɨɝɪɚ-
ɧɢɱɢɜɚɹ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɥɢɧɢɢ. Ⱦɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɢ ɤɥɚɩɚɧɚ ɪɟɝɭɥɢɪɭ-
ɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ 3 ɫ ɩɨɦɨɳɶɸ ɜɢɧɬɚ 4. 

 

 
Ɋɢɫ. 3.18. ɋɯɟɦɵ ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ  

ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ: 
ɚ – ɲɚɪɢɤɨɜɨɝɨ ɬɢɩɚ: 1 – ɲɚɪɢɤ; 2 – ɤɨɪɩɭɫ;  

3 – ɩɪɭɠɢɧɚ; 4 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ;   
ɛ – ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɬɢɩɚ: 1 – ɡɨɥɨɬɧɢɤ;  

2 – ɤɨɪɩɭɫ; 3 – ɩɪɭɠɢɧɚ;  
4 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ  ɜɢɧɬ 

 

Ɍɚɤɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɪɨɫɬɚ ɢ ɧɚɞɟɠɧɚ ɜ ɪɚɛɨɬɟ, ɨɧɚ ɧɟ ɬɪɟɛɭɟɬ ɬɨɱɧɨɣ 
ɩɨɞɝɨɧɤɢ ɲɚɪɢɤɚ ɤ ɫɟɞɥɭ, ɦɚɥɨɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. Ɉɞɧɚɤɨ ɲɚɪɢɤɨɜɵɟ ɧɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ ɩɪɢɦɟɧɢɦɵ ɥɢɲɶ ɩɪɢ 
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ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɯ ɞɚɜɥɟɧɢɹɯ ɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦ ɞɟɣɫɬɜɢɢ, ɬɚɤ ɤɚɤ 
ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɲɚɪɢɤ ɜɫɥɟɞɫɬɜɢɟ ɜɢɛɪɚɰɢɢ ɧɟɪɚɜɧɨɦɟɪɧɨ ɜɵɪɚ-
ɛɚɬɵɜɚɟɬ (ɪɚɡɛɢɜɚɟɬ) ɫɟɞɥɨ ɤɥɚɩɚɧɚ. ɉɨɷɬɨɦɭ ɬɚɤɢɟ ɧɚɩɨɪɧɵɟ ɤɥɚɩɚɧɵ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ, ɬɚɤ ɤɚɤ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɤɥɚɩɚɧ ɪɚɛɨɬɚɟɬ ɷɩɢɡɨɞɢɱɟɫɤɢ. 

ȼ ɤɚɱɟɫɬɜɟ ɩɟɪɟɥɢɜɧɵɯ ɤɥɚɩɚɧɨɜ ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɩɪɢɦɟɧɹɸɬɫɹ, ɤɚɤ 
ɩɪɚɜɢɥɨ, ɤɥɚɩɚɧɵ ɫ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɡɨɥɨɬɧɢɤɨɜɨɝɨ 
ɬɢɩɚ, ɫɯɟɦɚ ɨɞɧɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.18, ɛ.  

ɇɚ ɪɢɫ. 3.19, ɚ ɩɨɤɚɡɚɧɚ ɨɞɧɚ ɢɡ ɫɯɟɦ ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ 
ɞɟɣɫɬɜɢɹ. ȼ ɤɨɪɩɭɫɟ 1 ɪɚɡɦɟɳɟɧ ɨɫɧɨɜɧɨɣ ɤɥɚɩɚɧ ɤɨɧɢɱɟɫɤɨɝɨ ɬɢɩɚ 7, 

ɜɵɩɨɥɧɟɧɧɵɣ ɜɦɟɫɬɟ ɫ ɩɨɪɲɧɟɦ 6.  

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, ɭɩɪɚɜɥɹɸɳɢɣ ɨɫɧɨɜɧɵɦ, ɫɨɞɟɪɠɢɬ ɲɚɪɢɤ 
2, ɩɪɭɠɢɧɭ 3 ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ 4. ɇɚɩɨɪɧɚɹ ɩɨɥɨɫɬɶ Ⱥ ɫ ɩɨɦɨɳɶɸ 
ɞɪɨɫɫɟɥɹ 8 ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ Ȼ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 
ɢ ɫ ɩɨɥɨɫɬɶɸ Ƚ ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ 5. 

ɉɨɥɨɫɬɶ ȼ ɫ ɩɨɦɨɳɶɸ ɤɚɧɚɥɚ Ⱦ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ. 
 

 
                                                ɚ)                                                   ɛ) 

Ɋɢɫ. 3.19. ɇɚɩɨɪɧɵɣ ɤɥɚɩɚɧ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ 

ɚ – ɫɯɟɦɚ: 1 – ɤɨɪɩɭɫ; 2 – ɲɚɪɢɤ; 3, 5 – ɩɪɭɠɢɧɵ; 

4 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ; 6 – ɩɨɪɲɟɧɶ; 7 – ɤɥɚɩɚɧ; 

8 – ɞɪɨɫɫɟɥɶ; ɛ – ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɢ ɩɨɥɨɫɬɢ Ⱥ, ɦɟɧɶɲɟɦ ɞɚɜɥɟ-
ɧɢɹ ɧɚɫɬɪɨɣɤɢ, ɲɚɪɢɤ 2 ɭɫɢɥɢɟɦ ɩɪɭɠɢɧɵ 3 ɡɚɤɪɵɜɚɟɬ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞ-
ɧɨɟ ɫɟɱɟɧɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɢ Ƚ 

ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ ɪɚɜɧɨ ɞɚɜɥɟɧɢɸ ɜ ɩɨɥɨɫɬɢ Ⱥ, ɚ ɬɚɤ ɤɚɤ ɷɮɮɟɤɬɢɜɧɵɟ 
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ɩɥɨɳɚɞɢ ɩɨɪɲɧɹ 6 ɫɨ ɫɬɨɪɨɧ ɩɨɥɨɫɬɟɣ Ⱥ ɢ Ƚ ɜɵɛɢɪɚɸɬɫɹ ɪɚɜɧɵɦɢ, ɬɨ 
ɫɭɦɦɚɪɧɨɟ ɭɫɢɥɢɟ ɧɚ ɤɥɚɩɚɧ, ɫɨɡɞɚɜɚɟɦɨɟ ɞɚɜɥɟɧɢɟɦ ɠɢɞɤɨɫɬɢ, ɛɭɞɟɬ 
ɪɚɜɧɨ ɧɭɥɸ. Ɋɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ 7 ɩɨɞ ɞɟɣɫɬ-
ɜɢɟɦ ɩɪɭɠɢɧɵ 5 ɛɭɞɟɬ ɡɚɤɪɵɬɨ. 

ɉɪɢ ɞɚɜɥɟɧɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɢ Ⱥ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɢ Ȼ. ɉɪɢ ɷɬɨɦ ɨɬɤɪɵɜɚɟɬɫɹ ɲɚɪɢɤɨɜɵɣ 
ɤɥɚɩɚɧ 2 ɢ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ 8 ɢ ɪɚɛɨɱɟɟ ɫɟɱɟɧɢɟ ɤɥɚɩɚɧɚ 
2 ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ ȼ ɢ ɩɨ ɤɚɧɚɥɭ Ⱦ ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ.  

ɉɨɹɜɥɟɧɢɟ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɤɥɚ-
ɩɚɧ ɩɪɢɜɟɞɟɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɨɫɬɢ Ƚ ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ. 
ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɨɫɬɢ Ⱥ ɩɨɪɲɟɧɶ 6 ɫɦɟɫɬɢɬɫɹ ɜɜɟɪɯ ɢ ɨɬɤɪɨ-
ɟɬ ɪɚɛɨɱɟɟ ɨɤɧɨ ɨɫɧɨɜɧɨɝɨ ɤɥɚɩɚɧɚ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞ-
ɪɨɥɢɧɢɢ ɢ ɩɨɥɨɫɬɢ Ⱥ ɭɩɚɞɟɬ, ɩɨɪɲɟɧɶ 6 ɫɦɟɳɚɟɬɫɹ ɜɧɢɡ ɢ ɤɥɚɩɚɧ 7 ɡɚ-
ɤɪɵɜɚɟɬɫɹ. 

ȼɟɥɢɱɢɧɚ ɞɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɢ ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɨɩɪɟɞɟɥɹ-
ɟɬɫɹ ɭɫɢɥɢɟɦ ɩɪɭɠɢɧɵ 3, ɤɨɬɨɪɨɟ ɢɡɦɟɧɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦ ɜɢɧɬɨɦ 4. 

ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɤɚ-
ɡɚɧɨ ɧɚ ɪɢɫ. 3.19, ɛ.  

ȼɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɥɚɩɚɧɚ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɨɞɞɟɪɠɢ-
ɜɚɟɦɨɝɨ ɢɦ ɞɚɜɥɟɧɢɹ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɪɨɯɨ-
ɞɹɳɟɣ ɱɟɪɟɡ ɤɥɚɩɚɧ. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɢ ɨɬ ɪɚɫ-
ɯɨɞɚ )Q(fp  ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɤɥɚɩɚɧɚ.  

ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɚɩɚɧɚ (ɪɢɫ. 3.20), ɜɵɪɚɠɚɸɳɚɹ ɡɚɜɢ-
ɫɢɦɨɫɬɶ ɦɟɠɞɭ ɜɯɨɞɧɨɣ ɢ ɜɵɯɨɞɧɨɣ ɜɟɥɢɱɢɧɚɦɢ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟ-
ɠɢɦɟ ɪɚɛɨɬɵ, ɜ ɢɞɟɚɥɶɧɨɦ ɫɥɭɱɚɟ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɪɹ-
ɦɨɣ, ɧɨ ɭ ɪɟɚɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢɦɟɟɬ ɜɨɡɪɚɫɬɚɸɳɢɣ ɯɚɪɚɤɬɟɪ, ɨɫɨɛɟɧɧɨ ɭ 
ɤɥɚɩɚɧɨɜ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ (ɥɢɧɢɹ 1), ɝɞɟ ɨɩɪɟɞɟɥɹɸɳɢɦ ɮɚɤɬɨɪɨɦ ɹɜɥɹ-
ɟɬɫɹ ɠɟɫɬɤɨɫɬɶ ɩɪɭɠɢɧɵ.  

ɇɚ ɪɢɫ. 3.20 ɥɢɧɢɟɣ 2 ɩɨɤɚɡɚɧɚ ɫɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɧɚɩɨɪɧɨɝɨ 
ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ. Ⱦɚɜɥɟɧɢɟ ɧɚɫɬɪɨɣɤɢ ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ 
ɞɟɣɫɬɜɢɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɨ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɪɚɫɯɨɞɚ ɢ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɧɟɝɨ. 

Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɩɢɫɵɜɚɟɬ ɩɟɪɟɯɨɞɧɵɣ ɩɪɨɰɟɫɫ, ɩɪɨ-
ɢɫɯɨɞɹɳɢɣ ɜ ɤɥɚɩɚɧɟ ɜ ɩɟɪɢɨɞ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ 
ɷɥɟɦɟɧɬɚ ɢ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ, ɪɚɫɯɨɞɚ ɢ ɬ.ɞ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ 
ɤɥɚɩɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɪɟɜɵɲɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɦɨɦɟɧɬ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɧɚɞ ɞɚɜɥɟɧɢɟɦ ɧɚɫɬɪɨɣɤɢ – ɡɚɛɪɨɫɨɦ  ɞɚɜɥɟɧɢɹ ɢ ɩɨɧɢɠɟɧɢɟɦ ɞɚɜɥɟɧɢɹ 
ɜɫɥɟɞ ɡɚ ɩɪɟɜɵɲɟɧɢɟɦ – ɡɚɜɚɥɨɦ ɞɚɜɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɜɫɥɟɞɫɬɜɢɟ 
ɢɧɟɪɰɢɨɧɧɨɫɬɢ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɤɥɚɩɚɧɚ.  
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Ɋɢɫ. 3.20. ɋɬɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ: 
1 – ɞɥɹ ɤɥɚɩɚɧɚ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ; 

2 – ɞɥɹ ɤɥɚɩɚɧɚ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ 

 

Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɥɚɩɚɧɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɬɚɤɠɟ ɚɦɩɥɢɬɭɞɨɣ 
ɢ ɱɚɫɬɨɬɨɣ ɤɨɥɟɛɚɧɢɣ ɩɪɢ ɩɟɪɟɯɨɞɧɵɯ ɩɪɨɰɟɫɫɚɯ ɨɬɤɪɵɬɢɹ ɢ ɡɚɤɪɵɬɢɹ ɢ 
ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɜɫɥɟɞɫɬɜɢɟ ɩɭɥɶɫɚɰɢɢ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɩɨɞɚɜɚɟɦɨɣ ɧɚɫɨɫɨɦ. Ⱦɢɧɚɦɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɤɥɚɩɚɧɚ (ɢɯ ɞɢɧɚɦɢɱɟ-
ɫɤɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ) ɡɚɜɢɫɹɬ ɨɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɦɩɮɢɪɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢ-
ɜɚɟɦɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɤɥɚɩɚɧɚ. 

Ʉ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɫɜɨɣɫɬɜɚ ɧɚɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ, ɨɬɧɨɫɹɬɫɹ ɬɚɤɠɟ ɫɥɟɞɭɸɳɢɟ:  

- ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɫɬɪɨɣɤɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɪɚɡ-
ɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɣ ɧɚɫɬɪɨɣɤɢ; 

- ɧɨɦɢɧɚɥɶɧɵɣ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞɵ ɠɢɞɤɨɫɬɢ ɱɟ-
ɪɟɡ ɤɥɚɩɚɧ; 

- ɧɨɦɢɧɚɥɶɧɨɟ, ɦɚɤɫɢɦɚɥɶɧɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜ 
ɤɥɚɩɚɧ; 

- ɜɧɭɬɪɟɧɧɹɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ; 
- ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ (ɪɟɫɭɪɫ, ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ); 
- ɞɢɚɩɚɡɨɧ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ 

ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɤɥɚɩɚɧɚɦɢ; 
- ɦɚɫɫɚ, ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɞɪ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɟ-

ɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ ɭɫɥɨɜɧɨ ɪɚɡɞɟɥɹɸɬ ɧɚ ɩɟɪɜɢɱɧɵɟ ɢ ɜɬɨɪɢɱɧɵɟ. 
ɉɟɪɜɢɱɧɵɟ ɤɥɚɩɚɧɵ ɨɛɵɱɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ 

ɢɥɢ ɜ ɧɚɩɨɪɧɨɣ ɫɟɤɰɢɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. Ɉɧɢ ɩɪɟɞɨɯɪɚɧɹɸɬ ɧɚɫɨɫ ɨɬ 
ɫɜɟɪɯɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɚɜɥɟɧɢɣ, ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɡɝɪɭɡɤɭ ɧɚɫɨɫɚ. 
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ȼɬɨɪɢɱɧɵɟ ɤɥɚɩɚɧɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɝɢɞɪɨɥɢɧɢɢ ɩɨɫɥɟ ɝɢɞɪɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɹ ɧɚ ɤɨɪɩɭɫɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɤ ɟɝɨ ɪɚɛɨɱɢɦ ɨɬɜɨɞɚɦ. Эɬɢ 
ɤɥɚɩɚɧɵ ɩɪɟɞɨɯɪɚɧɹɸɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɢ ɢ ɞɪɭɝɢɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ (ɩɪɢ ɡɚ-
ɤɪɵɬɵɯ ɪɚɛɨɱɢɯ ɨɬɜɨɞɚɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ) ɨɬ ɫɜɟɪɯɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɞɚɜɥɟɧɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɨɬ ɪɟɚɤɬɢɜɧɵɯ ɢɥɢ ɢɧɟɪɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ ɜ ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɹɯ. Ʉɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɤɥɚɩɚɧɨɜ ɞɚɜɥɟɧɢɹ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶ-
ɲɢɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ. 

Ɉɛɳɢɣ ɜɢɞ ɤɥɚɩɚɧɚ 510.20.00Ⱥ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.21. 

 

 
Ɋɢɫ. 3.21. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ  

510.20.00.Ⱥ 
 

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɝɢɞɪɨɦɨɬɨɪɨɜ ɤ ɤɨɪɩɭɫɭ ɝɢɞɪɨɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɹ ɩɪɢɤɪɟɩɥɹɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɛɥɨɤɢ, ɜɤɥɸɱɚɸɳɢɟ ɜ ɫɟɛɹ ɞɜɚ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɢ ɞɜɚ ɩɨɞɩɢɬɨɱɧɵɯ ɤɥɚɩɚɧɚ. 

ɋ ɩɨɦɨɳɶɸ ɷɬɢɯ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɝɨɧɚ ɢɥɢ ɬɨɪɦɨɠɟɧɢɹ 
ɝɢɞɪɨɦɨɬɨɪɨɜ ɱɚɫɬɶ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɩɨɥɨɫɬɢ ɜɵɫɨɤɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɨɬɜɨɞɢɬɫɹ ɜ ɩɨɥɨɫɬɶ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɨɯɪɚɧɹɹ ɝɢɞɪɨɦɨɬɨɪɵ 
ɨɬ ɩɟɪɟɝɪɭɡɨɤ. ɉɨɞɩɢɬɨɱɧɵɟ (ɨɛɪɚɬɧɵɟ) ɤɥɚɩɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ 
ɜɨɫɩɨɥɧɟɧɢɹ ɨɛɴɟɦɧɵɯ ɩɨɬɟɪɶ ɠɢɞɤɨɫɬɢ ɢ ɢɫɤɥɸɱɟɧɢɹ ɪɚɡɪɵɜɚ ɫɩɥɨɲ-
ɧɨɫɬɢ ɩɨɬɨɤɚ ɜ ɥɢɧɢɹɯ ɝɢɞɪɨɦɨɬɨɪɚ. 

Ɋɚɫɱɟɬ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɥɨ-
ɳɚɞɢ ɠɢɜɨɝɨ (ɩɪɨɯɨɞɧɨɝɨ) ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɠɢɞɤɨɫɬɢ ɩɪɢ ɡɚɞɚɧ-
ɧɨɦ ɪɚɫɯɨɞɟ ɢ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɹ ɢ ɜɵɛɨɪɭ ɩɪɭɠɢɧɵ. 
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3г3г2г ǾȓȒȡȘȤиȜțțȩȓ ȑиȒȞȜȘșаȝаțȩ 

 

Ǿɟɞɭɤɰɢɨɧɧɵɣ ɝɢɞɪɨɤɥɚɩɚɧ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜ ɨɬɜɨ-
ɞɢɦɨɦ ɨɬ ɧɟɝɨ ɩɨɬɨɤɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɛɨɥɟɟ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɱɟɦ 
ɞɚɜɥɟɧɢɟ ɜ ɩɨɞɜɨɞɢɦɨɦ ɩɨɬɨɤɟ. 

Ɋɟɞɭɤɰɢɨɧɧɵɟ ɤɥɚɩɚɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɤ ɝɢɞɪɨɥɢɧɢɢ, 
ɞɚɜɥɟɧɢɟ ɜ ɤɨɬɨɪɨɣ ɜɵɲɟ, ɱɟɦ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɢɬɟɥɸ, ɩɨɞɤɥɸɱɚɟɬɫɹ 
ɨɞɢɧ ɢɥɢ ɧɟɫɤɨɥɶɤɨ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɪɚɡɧɵɯ ɞɚɜɥɟɧɢɹɯ. 
Ɋɟɞɭɤɰɢɨɧɧɵɟ ɤɥɚɩɚɧɵ ɩɪɢɦɟɧɹɸɬɫɹ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨ-
ɝɨ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɪɨɫɫɟɥɹɯ ɪɟɝɭɥɹɬɨɪɚ ɩɨɬɨɤɚ ɢ ɜ 
ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ. 

ɋɯɟɦɚ ɪɟɞɭɤɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 
3.22, ɚ. ȼ ɤɨɪɩɭɫɟ 2 ɪɚɡɦɟɳɟɧɵ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 1 ɡɨɥɨɬ-
ɧɢɤɨɜɨɝɨ ɬɢɩɚ, ɩɪɭɠɢɧɚ 3 ɢ ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ 4. Ʉɥɚɩɚɧ ɩɨɞɤɥɸɱɚɟɬ-
ɫɹ ɜ ɝɢɞɪɨɫɟɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ.  

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧp  ɩɨɞɜɨɞɢɬɫɹ ɜ ɩɨɥɨɫɬɶ Ⱥ, ɡɚɬɟɦ 
ɞɪɨɫɫɟɥɢɪɭɟɬɫɹ ɱɟɪɟɡ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɥɚɩɚɧɚ ɢ ɱɟɪɟɡ ɨɤɧɨ Ȼ 

ɨɬɜɨɞɢɬɫɹ ɩɨɞ ɪɟɞɭɰɢɪɨɜɚɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɪɟɞp   ɧp . ɉɨɧɢɠɟɧɢɟ ɞɚɜɥɟ-
ɧɢɹ ɫ ɜɯɨɞɧɨɝɨ ɧp  ɞɨ ɜɵɯɨɞɧɨɝɨ ɪɟɞp  ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɧɚ ɩɨ-
ɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ ɨɛɭɫɥɨɜɥɟɧɨ ɞɢɧɚɦɢɱɟɫɤɢɦ ɪɚɜɧɨɜɟɫɢɟɦ ɫɢɥ, ɞɟɣɫɬ-
ɜɭɸɳɢɯ ɧɚ ɩɨɞɜɢɠɧɵɣ ɡɨɥɨɬɧɢɤ 1, ɢɡ ɤɨɬɨɪɵɯ ɭɫɢɥɢɟ ɩɪɭɠɢɧɵ 3 ɞɟɣɫɬ-
ɜɭɟɬ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɨɬɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, ɫɨ-
ɟɞɢɧɹɸɳɟɝɨ ɩɨɥɨɫɬɶ Ⱥ ɢ ɨɤɧɨ Ȼ, ɚ ɞɚɜɥɟɧɢɟ ɪɟɞp  ɞɟɣɫɬɜɭɟɬ ɜ ɫɬɨɪɨɧɭ 
ɭɦɟɧɶɲɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ.  

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɲɟ ɡɚɞɚɧɧɨɝɨ ɡɨɥɨɬ-
ɧɢɤ 1 ɤɥɚɩɚɧɚ ɫɦɟɳɚɟɬɫɹ ɜɧɢɡ, ɫɠɢɦɚɹ ɩɪɭɠɢɧɭ 3. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɟɟ 
ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ (ɞɪɨɫɫɟɥɢɪɭɸɳɚɹ ɳɟɥɶ) ɭɦɟɧɶɲɚɟɬɫɹ, ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɢ ɞɚɜɥɟɧɢɟ ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ.  

ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɢɠɟ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɡɨɥɨɬɧɢɤ 1 ɩɟɪɟɦɟɫɬɢɬɫɹ ɜɜɟɪɯ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɭɠɢɧɵ 3. ɉɪɢ ɷɬɨɦ ɪɚ-
ɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɞɚɜɥɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɥɟɞɭɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɭɠɢɧɭ ɫ ɦɚɥɨɣ ɠɟɫɬɤɨɫɬɶɸ. Ⱦɥɹ ɷɬɢɯ ɠɟ ɰɟɥɟɣ ɩɪɢɦɟ-
ɧɹɸɬɫɹ ɪɟɞɭɤɰɢɨɧɧɵɟ ɤɥɚɩɚɧɵ ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ (ɪɢɫ. 3.22, ɛ). ȼ ɤɨɪ-
ɩɭɫɟ ɪɚɡɦɟɳɟɧɵ ɨɫɧɨɜɧɨɣ ɤɥɚɩɚɧ 5, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɲɚɪɢɤɨɜɵɣ ɤɥɚ-
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ɩɚɧ 1, ɩɪɭɠɢɧɚ 2, ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ 3, ɞɪɨɫɫɟɥɶ 6. ɉɨɥɨɫɬɶ Ƚ ɫɨɟɞɢ-
ɧɟɧɚ ɫ ɩɨɥɨɫɬɶɸ ȼ, ɜ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɨɠɟɧɚ ɩɪɭɠɢɧɚ 4, ɨɬɤɪɵɜɚɸɳɚɹ ɪɚ-
ɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɤɥɚɩɚɧɚ 5 ɩɪɢ ɞɚɜɥɟɧɢɹɯ ɧɚ ɜɵɯɨɞɟ ɪɟɞɭɤɰɢɨɧ-
ɧɨɝɨ ɤɥɚɩɚɧɚ ɧɢɠɟ ɡɚɞɚɧɧɵɯ. 

 

 
 

Ɋɢɫ. 3.22. ɋɯɟɦɵ ɪɟɞɭɤɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ: 
ɚ – ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ:  1 – ɡɨɥɨɬɧɢɤ;  2 – ɤɨɪɩɭɫ; 3 – ɩɪɭɠɢɧɚ; 
4 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ; ɛ – ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ: 1 – ɲɚɪɢɤ; 

2, 4 – ɩɪɭɠɢɧɵ; 3 – ɪɟɝɭɥɢɪɨɜɨɱɧɵɣ ɜɢɧɬ; 5 – ɤɥɚɩɚɧ; 
6 – ɞɪɨɫɫɟɥɶ; ɜ – ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɧp  ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ Ⱥ ɢ ɱɟɪɟɡ 
ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ − ɜ ɩɨɥɨɫɬɶ Ȼ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ ɞɪɨɫɫɟ-
ɥɢɪɨɜɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢ ɩɨɧɢɠɟɧɢɟ ɞɚɜɥɟɧɢɹ ɞɨ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɪɟɞp   

ɧp . ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜɵɲɟ ɡɚɞɚɧɧɨɝɨ ɞɚɜɥɟ-
ɧɢɟ ɜ ɩɨɥɨɫɬɢ Ƚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɲɚɪɢɤɨɜɵɣ ɤɥɚɩɚɧ 1 ɨɬɤɪɵɜɚɟɬɫɹ ɢ 
ɱɚɫɬɶ ɠɢɞɤɨɫɬɢ ɫɥɢɜɚɟɬɫɹ ɜ ɛɚɤ.  

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɪɟɞp  ɤɥɚɩɚɧ 5 ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɜɟɪɯ, ɭɦɟɧɶɲɚɹ 
ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɢ ɭɜɟɥɢɱɢɜɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ. 
ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɢ Ȼ ɫɧɢɠɚɟɬɫɹ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 
ɉɪɢ ɩɨɧɢɠɟɧɢɢ ɪɟɞɭɰɢɪɨɜɚɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɤɥɚɩɚɧ 5 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɭ-
ɠɢɧɵ 4 ɨɩɭɫɤɚɟɬɫɹ, ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɝɢɞɪɚɜɥɢ-
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ɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɞɚɜɥɟɧɢɟ ɜ ɩɨɥɨɫɬɢ Ȼ ɭɜɟɥɢɱɢɜɚɟɬ-
ɫɹ ɞɨ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɜɥɟɧɢɟ ɪɟɞp  ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨ-
ɹɧɧɵɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɢɡɦɟɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɜɵɯɨɞɟ ɤɥɚɩɚɧɚ.  

ɍɫɥɨɜɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɪɟɞɭɤɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3.22, ɜ. 

Ʉɥɚɩɚɧɵ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɞɟɪɠɢɜɚɧɢɹ ɡɚ-
ɞɚɧɧɨɣ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɜ ɩɨɞɜɨɞɢɦɨɦ ɢ ɨɬɜɨɞɢɦɨɦ ɩɨɬɨɤɚɯ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. Ʉɥɚɩɚɧɵ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɪɚɡɧɨɜɢɞɧɨɫɬɶɸ 
ɪɟɞɭɤɰɢɨɧɧɵɯ ɤɥɚɩɚɧɨɜ. Ʉɥɚɩɚɧɵ ɪɚɡɧɨɫɬɢ ɞɚɜɥɟɧɢɣ ɩɨɥɭɱɢɥɢ ɩɪɢɦɟɧɟ-
ɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɨɛɴɟɦɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɤɚɤ ɩɨɞɩɢɬɨɱɧɵɟ ɤɥɚ-
ɩɚɧɵ. 

 

 

иг4г ǱȖȒȞȎȐșȖȥȓȟȘȖȓ ȒȞȜȟȟȓșȖ 

Ȗ ȞȓȑȡșяȠȜȞы ȝȜȠȜȘȎ 

 

Ǳɢɪɨɞɪɨɫɫɟɥɶ – ɪɟɝɭɥɢɪɭɸɳɢɣ ɚɩɩɚɪɚɬ, ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɨɩɪɟɞɟ-
ɥɟɧɧɭɸ ɫɜɹɡɶ ɦɟɠɞɭ ɩɟɪɟɩɚɞɨɦ ɞɚɜɥɟɧɢɹ ɧɚ ɫɚɦɨɦ ɞɪɨɫɫɟɥɟ ɢ ɪɚɫɯɨɞɨɦ 
ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɧɟɝɨ. Ⱦɪɨɫɫɟɥɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɪɚɡɞɟɥɹɸɬ ɧɚ ɪɟɝɭɥɢɪɭɟɦɵɟ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɟ. 

Ɋɟɝɭɥɢɪɭɟɦɵɟ ɞɪɨɫɫɟɥɢ ɩɪɢɦɟɧɹɸɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ 
ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɝɢɞɪɨɞɜɢɝɚɬɟ-
ɥɟɣ. 

ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɞɪɨɫɫɟɥɟɣ: ɞɪɨɫ-
ɫɟɥɶ ɜɹɡɤɨɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹ-
ɸɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɩɨɬɨɤɭ ɠɢɞɤɨɫɬɢ ɜ ɤɚɧɚɥɟ ɛɨɥɶɲɨɣ ɞɥɢɧɵ; ɞɪɨɫ-
ɫɟɥɶ ɜɢɯɪɟɜɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɜ ɨɫɧɨɜɧɨɦ ɞɟɮɨɪɦɚɰɢɟɣ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɢ ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɜ ɤɚɧɚɥɟ 
ɦɚɥɨɣ ɞɥɢɧɵ. 

Ⱦɪɨɫɫɟɥɢ ɩɟɪɜɨɝɨ ɬɢɩɚ ɩɨɥɭɱɢɥɢ ɧɚɡɜɚɧɢɟ ɥɢɧɟɣɧɵɯ, ɬɚɤ ɤɚɤ ɩɨɬɟɪɢ 

ɞɚɜɥɟɧɢɹ ɜ ɧɢɯ ɨɛɭɫɥɨɜɥɟɧɵ ɬɪɟɧɢɟɦ ɩɪɢ ɥɚɦɢɧɚɪɧɨɦ ɪɟɠɢɦɟ ɬɟɱɟɧɢɹ 
ɠɢɞɤɨɫɬɢ, ɬ.ɟ. ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɹɜɥɹɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɥɢɧɟɣɧɨɣ ɮɭɧɤɰɢ-
ɟɣ ɫɤɨɪɨɫɬɢ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ.  

ɉɨɫɤɨɥɶɤɭ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɬɚɤɨɦ ɞɪɨɫɫɟɥɟ ɢɡɦɟɧɹɸɬɫɹ ɩɪɹɦɨ ɩɪɨ-
ɩɨɪɰɢɨɧɚɥɶɧɨ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɟɝɨ 

)Q(fp  ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ. Ʌɢɧɟɣɧɵɟ ɞɪɨɫɫɟɥɢ ɩɪɢɦɟɧɢɦɵ 
ɬɨɥɶɤɨ ɩɪɢ ɦɚɥɵɯ ɫɤɨɪɨɫɬɹɯ ɬɟɱɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɬ.ɟ.  ɩɪɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢ-
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ɹɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ (ɨɛɵɱɧɨ ɦɟɧɶɲɟ 0,3 Ɇɉɚ) ɢ ɜ ɭɫɥɨɜɢɹɯ ɞɨɫɬɚɬɨɱɧɨ 
ɫɬɚɛɢɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ. 

ȼ ɞɪɨɫɫɟɥɹɯ ɜɬɨɪɨɝɨ ɬɢɩɚ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɩɪɚɤɬɢɱɟ-
ɫɤɢ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɜɚɞɪɚɬɭ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ, ɜɜɢɞɭ ɱɟɝɨ ɬɚ-
ɤɨɣ ɞɪɨɫɫɟɥɶ ɧɚɡɵɜɚɸɬ ɤɜɚɞɪɚɬɢɱɧɵɦ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɚɤɨɝɨ ɞɪɨɫɫɟɥɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ.  

ɇɚ ɪɢɫ. 3.23 ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɥɢɧɟɣɧɨɝɨ ɞɪɨɫɫɟɥɹ, ɜ 
ɤɨɬɨɪɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɞɥɢɧɵ 
ɞɪɨɫɫɟɥɶɧɨɝɨ ɤɚɧɚɥɚ ɨɞɧɨɡɚɯɨɞɧɨɝɨ ɜɢɧɬɚ ɩɭɬɟɦ ɜɜɢɧɱɢɜɚɧɢɹ ɢɥɢ ɜɵ-
ɜɢɧɱɢɜɚɧɢɹ ɜɢɧɬɚ 2 ɜ ɤɨɪɩɭɫɟ 1. 

 

 
Ɋɢɫ. 3.23. ɋɯɟɦɚ ɥɢɧɟɣɧɨɝɨ ɞɪɨɫɫɟɥɹ: 

1 – ɤɨɪɩɭɫ; 2 – ɜɢɧɬ 

 

Ⱦɪɨɫɫɟɥɶɧɵɣ ɤɚɧɚɥ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɬɪɭɛɤɭ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɢɥɢ ɬɪɟɭɝɨɥɶɧɨɝɨ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɪɨɮɢɥɹ ɪɟɡɶɛɵ, ɫɟɱɟɧɢɹ ɢ ɪɚɫɱɟɬ 
ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɜɟɫɬɢ ɩɨ ɨɛɳɢɦ ɮɨɪɦɭ-
ɥɚɦ ɝɢɞɪɚɜɥɢɤɢ ɞɥɹ ɪɚɫɱɟɬɚ ɩɭɬɟɜɵɯ ɩɨɬɟɪɶ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ. 

ɇɚ ɪɢɫ. 3.24 ɩɨɤɚɡɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɤɜɚɞɪɚɬɢɱɧɵɯ (ɬɭɪɛɭ-
ɥɟɧɬɧɵɯ) ɞɪɨɫɫɟɥɟɣ. ɒɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɚɜɬɨɦɚɬɢɤɟ ɩɪɨɫɬɵɟ 
ɞɪɨɫɫɟɥɢ ɜ ɜɢɞɟ ɬɨɧɤɨɣ ɲɚɣɛɵ ɫ ɤɪɭɝɥɵɦ ɨɬɜɟɪɫɬɢɟɦ ɢ ɨɫɬɪɵɦɢ ɤɪɨɦɤɚ-
ɦɢ (ɪɢɫ. 3.24, ɚ). Ⱦɪɨɫɫɟɥɢɪɭɸɳɢɟ ɫɜɨɣɫɬɜɚ ɨɬɜɟɪɫɬɢɣ ɜ ɬɚɤɢɯ ɲɚɣɛɚɯ 
ɨɛɭɫɥɨɜɥɟɧɵ ɜ ɨɫɧɨɜɧɨɦ ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɩɪɢ ɜɧɟɡɚɩɧɨɦ ɫɭɠɟɧɢɢ ɢ 
ɪɚɫɲɢɪɟɧɢɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɢɞɪɨɫɢɫɬɟɦ ɱɚɫɬɨ ɬɪɟɛɭɟɬɫɹ ɞɪɨɫɫɟɥɶ, ɨɛɥɚɞɚɸɳɢɣ 
ɜɵɫɨɤɢɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ (ɛɨɥɶɲɢɦ ɩɟɪɟɩɚɞɨɦ ɞɚɜɥɟ-
ɧɢɹ) ɢ ɫɬɚɛɢɥɶɧɨɣ ɪɚɫɯɨɞɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. Ɉɛɟɫɩɟɱɢɬɶ ɩɨɞɨɛɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɨɞɧɨɣ ɞɪɨɫɫɟɥɶɧɨɣ ɲɚɣɛɨɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ, 
ɩɨɫɤɨɥɶɤɭ ɪɚɡɦɟɪ ɟɟ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɷɬɨɦ ɦɨɠɟɬ ɛɵɬɶ ɫɬɨɥɶ ɦɚɥɵɦ, ɱɬɨ 
ɜɨɡɦɨɠɧɨ ɡɚɫɨɪɟɧɢɟ ɟɝɨ ɡɚɝɪɹɡɧɟɧɢɹɦɢ ɠɢɞɤɨɫɬɢ. ɉɨɷɬɨɦɭ ɩɪɢɦɟɧɹɸɬɫɹ 
ɦɧɨɝɨɫɬɭɩɟɧɱɚɬɵɟ ɞɪɨɫɫɟɥɢ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨ-
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ɠɟɧɧɵɯ ɞɪɨɫɫɟɥɶɧɵɯ ɲɚɣɛ (ɪɢɫ. 3.24, ɛ), ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɤɨɬɨɪɵɯ ɬɚɤ-
ɠɟ ɨɫɧɨɜɚɧ ɧɚ ɦɧɨɝɨɤɪɚɬɧɨɦ ɫɭɠɟɧɢɢ ɢ ɪɚɫɲɢɪɟɧɢɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ. 

 

 
Ɋɢɫ. 3.24. ɋɯɟɦɵ ɤɜɚɞɪɚɬɢɱɧɵɯ (ɬɭɪɛɭɥɟɧɬɧɵɯ) ɞɪɨɫɫɟɥɟɣ: 

ɚ – ɞɪɨɫɫɟɥɶɧɚɹ ɲɚɣɛɚ; ɛ – ɩɚɤɟɬ ɲɚɣɛ; ɜ – ɡɨɥɨɬɧɢɤɨɜɵɣ ɞɪɨɫɫɟɥɶ; 
ɝ – ɤɪɚɧɨɜɵɣ ɞɪɨɫɫɟɥɶ 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɚɤɨɝɨ ɞɪɨɫɫɟɥɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɪɢ ɞɚɧɧɨɦ ɪɚɡɦɟɪɟ ɨɬ-
ɜɟɪɫɬɢɹ ɩɨɞɛɨɪɨɦ ɤɨɥɢɱɟɫɬɜɚ ɲɚɣɛ. ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚ ɪɚɫɯɨɞ-
ɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɚɤɨɝɨ ɞɪɨɫɫɟɥɹ ɜɥɢɹɸɬ ɪɚɫɫɬɨɹɧɢɟ   ɦɟɠɞɭ ɲɚɣɛɚ-
ɦɢ, ɤɨɬɨɪɨɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ (3…5)d, ɝɞɟ d – ɞɢɚɦɟɬɪ ɨɬɜɟɪɫɬɢɹ, ɚ 
ɬɚɤɠɟ ɬɨɥɳɢɧɚ  ɞɪɨɫɫɟɥɢɪɭɸɳɟɣ ɲɚɣɛɵ, ɤɨɬɨɪɚɹ ɨɛɵɱɧɨ ɜɵɛɢɪɚɟɬɫɹ ɧɟ 
ɛɨɥɟɟ (0,4…0,5)d. Ⱦɢɚɦɟɬɪ d ɨɬɜɟɪɫɬɢɣ ɜ ɲɚɣɛɚɯ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 
0,3 ɦɦ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɡɚɫɨɪɟɧɢɹ. 

ɇɚ ɪɢɫ. 3.24, ɜ ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɡɨɥɨɬ-
ɧɢɤɨɜɨɝɨ ɞɪɨɫɫɟɥɹ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɨɡɞɚɟɬɫɹ 
ɤɪɨɦɤɚɦɢ ɪɚɫɬɨɱɤɢ ɤɨɪɩɭɫɚ 1 ɢ ɡɨɥɨɬɧɢɤɚ 2. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɩɥɨɳɚɞɢ ɪɚ-
ɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɦɟɳɚɬɶ ɡɨɥɨɬɧɢɤ ɜ 
ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ⱦɪɨɫɫɟɥɶ ɫ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫ. 3.25. 

ȼ ɤɪɚɧɨɜɨɦ ɞɪɨɫɫɟɥɟ (ɪɢɫ. 3.24, ɝ) ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɨɡɞɚ-
ɟɬɫɹ ɦɟɠɞɭ ɪɚɫɬɨɱɤɨɣ ɤɨɪɩɭɫɚ 1 ɢ ɭɡɤɨɣ ɳɟɥɶɸ, ɜɵɩɨɥɧɟɧɧɨɣ ɜ ɩɨɥɨɦ 
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ɤɪɚɧɟ 2. Ⱦɥɹ ɢɡɦɟɧɟɧɢɹ ɩɥɨɳɚɞɢ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɟɪɧɭɬɶ ɤɪɚɧ ɜ ɬɭ ɢɥɢ ɢɧɭɸ ɫɬɨɪɨɧɭ. 

ɒɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɟɝɭɥɢɪɭɸɳɟɣ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɟ ɜ ɫɢɫɬɟɦɚɯ 
ɝɢɞɪɨɚɜɬɨɦɚɬɢɤɢ ɢ ɫɥɟɞɹɳɟɦ ɝɢɞɪɨɩɪɢɜɨɞɟ ɧɚɯɨɞɹɬ ɪɟɝɭɥɢɪɭɟɦɵɟ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɟ ɞɪɨɫɫɟɥɢ ɬɢɩɚ «ɫɨɩɥɨ−ɡɚɫɥɨɧɤɚ». Ɋɟɝɭɥɢɪɭɟɦɵɟ ɞɪɨɫɫɟɥɢ 
«ɫɨɩɥɨ−ɡɚɫɥɨɧɤɚ» ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɫɨɩɥɚ ɢ 
ɩɥɨɫɤɨɣ ɡɚɫɥɨɧɤɢ, ɤɨɬɨɪɚɹ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɫɨɩɥɚ ɢ ɢɡɦɟɧɹɟɬ 
ɩɥɨɳɚɞɶ ɤɨɥɶɰɟɜɨɣ ɳɟɥɢ ɦɟɠɞɭ ɬɨɪɰɨɦ ɫɨɩɥɚ ɢ ɡɚɫɥɨɧɤɨɣ, ɱɬɨ ɩɪɢɜɨɞɢɬ 
ɤ ɢɡɦɟɧɟɧɢɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɪɨɫɫɟɥɹ. 

 

       
 

Ɋɢɫ. 3.25. Ⱦɪɨɫɫɟɥɶ ɫ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ 

 

Ɋɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɤɜɚɞɪɚɬɢɱɧɵɣ ɞɪɨɫɫɟɥɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪ-
ɦɭɥɟ 

ɞɪɞɪɞɪ p
2

SQ ,                                    (3.10) 

ɝɞɟ ɞɪQ  – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ,  = 0,6…0,7; 

ɞɪS  – ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ ɦ2
; ɞɪp  – ɩɟɪɟɩɚɞ 

ɞɚɜɥɟɧɢɹ, ɉɚ, ɞɪp  = p1 – p2, ɡɞɟɫɶ 1p  – ɞɚɜɥɟɧɢɟ ɧɚ ɜɯɨɞɟ ɜ ɞɪɨɫɫɟɥɶ; 

2p  – ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɪɨɫɫɟɥɹ;  – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3
. 
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Ɋɟɝɭɥɹɬɨɪɨɦ ɩɨɬɨɤɚ ɧɚɡɵɜɚɟɬɫɹ ɪɟɝɭɥɢɪɭɸɳɢɣ ɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɵɣ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɚ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɣ ɜ ɩɨɞɜɨɞɢɦɨɦ ɢ ɨɬɜɨɞɢɦɨɦ ɩɨɬɨɤɚɯ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ.  

 
Ɋɢɫ. 3.26. ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

ɪɟɝɭɥɹɬɨɪɚ ɩɨɬɨɤɚ 

 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɪɟɝɭɥɹɬɨɪ ɩɨɬɨɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɨɞɭɥɶ, ɫɨɫɬɨɹ-
ɳɢɣ ɢɡ ɪɟɝɭɥɢɪɭɟɦɨɝɨ ɞɪɨɫɫɟɥɹ ɢ ɪɟɞɭɤɰɢɨɧɧɨɝɨ ɤɥɚɩɚɧɚ. ɇɚ ɪɢɫ. 3.26 ɜ 
ɭɫɥɨɜɧɵɯ ɢɡɨɛɪɚɠɟɧɢɹɯ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɪɟɝɭɥɹɬɨɪɚ ɩɨɬɨɤɚ. ɇɟɡɚɜɢɫɢ-
ɦɨɫɬɶ ɪɚɫɯɨɞɚ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɩɨɞɜɨɞɢɦɨɦ ɢ ɨɬɜɨɞɢɦɨɦ ɩɨɬɨɤɚɯ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ 

21ɞɪ ppp  ɧɚ ɪɟɝɭɥɢɪɭɟɦɨɦ ɞɪɨɫɫɟɥɟ ɫ ɩɨɦɨɳɶɸ ɪɟɞɭɤɰɢɨɧɧɨɝɨ 
ɤɥɚɩɚɧɚ, ɬ.ɟ. ɡɚ ɫɱɟɬ ɞɪp  = const. 

 

 

игкг ǱȖȒȞȎȐșȖȥȓȟȘȖȓ ȘșȎȝȎțы 

ȟȜȜȠțȜȦȓțȖя ȞȎȟȣȜȒȜȐ 

 

ǰɨ ɦɧɨɝɢɯ ɫɥɭɱɚɹɯ ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ, ɩɢɬɚɸɳɢɯɫɹ ɨɬ ɨɞɧɨɝɨ ɧɚɫɨɫɚ. ɉɪɢ 
ɷɬɨɦ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɟɣɫɬɜɢɹ ɧɟɫɤɨɥɶɤɢɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɨɛɵɱɧɨ 
ɬɪɟɛɭɟɬɫɹ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɟɧɫɬɜɨ ɫɤɨɪɨɫɬɟɣ ɢɯ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɨɬ ɢɡɦɟ-
ɧɟɧɢɹ ɧɚɝɪɭɡɤɢ ɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɯ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɝɢɞɪɨɞɜɢ-
ɝɚɬɟɥɟɣ: 

- ɩɪɢ ɩɨɦɨɳɢ ɠɟɫɬɤɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɜɹɡɢ ɲɬɨɤɨɜ ɢɥɢ ɜɚɥɨɜ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɟɣ; 

- ɩɪɢ ɩɨɦɨɳɢ ɤɥɚɩɚɧɨɜ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɨɜ (ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɪɚɫ-
ɯɨɞɚ); 
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- ɫ ɩɨɦɨɳɶɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɞɜɢɝɚɬɟ-
ɥɟɣ; 

- ɫ ɩɨɦɨɳɶɸ ɩɢɬɚɧɢɹ ɨɬ ɢɧɞɢɜɢɞɭɚɥɶɧɵɯ ɧɚɫɨɫɨɜ; 
- ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɶɧɵɯ ɫɢɫɬɟɦ ɫɥɟɞɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɢ ɞɪ. 
Ʉɥɚɩɚɧɵ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɡɚ-

ɞɚɧɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɞɜɭɯ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨɬɨɤɚɯ. Ʉɥɚɩɚɧɵ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɟɥɢɬɟɥɢ ɢ ɫɭɦɦɚɬɨɪɵ ɩɨɬɨɤɨɜ.  

Ⱦɟɥɢɬɟɥɢ ɩɨɬɨɤɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɨɞɧɨɝɨ ɩɨɬɨɤɚ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɞɜɚ ɢɥɢ ɛɨɥɟɟ ɩɨɬɨɤɨɜ. ɋɭɦɦɚɬɨɪɵ ɩɨɬɨɤɨɜ ɭɫɬɚɧɚɜ-
ɥɢɜɚɸɬɫɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɩɨɬɨɤɨɜ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɨɞɢɧ ɩɨɬɨɤ. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɞɟɥɢɬɟɥɢ ɩɨɬɨɤɚ, ɩɨɫɬɪɨɟɧ-
ɧɵɟ ɧɚ ɨɛɴɟɦɧɨɦ ɢɥɢ ɞɪɨɫɫɟɥɶɧɨɦ ɩɪɢɧɰɢɩɟ ɪɚɛɨɬɵ. ɉɪɨɫɬɵɦɢ ɞɟɥɢɬɟ-
ɥɹɦɢ ɩɨɬɨɤɚ ɨɛɴɟɦɧɨɝɨ ɬɢɩɚ ɹɜɥɹɸɬɫɹ ɫɩɚɪɟɧɧɵɟ (ɫɜɹɡɚɧɧɵɟ ɜɚɥɚɦɢ) 
ɝɢɞɪɨɦɨɬɨɪɵ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɵɯ ɬɢɩɨɜ. Ƚɢɞɪɨɦɨ-
ɬɨɪɵ ɜ ɬɚɤɨɣ ɫɯɟɦɟ ɹɜɥɹɸɬɫɹ ɪɚɫɯɨɞɨɦɟɪɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (ɞɨɡɚɬɨɪɚ-
ɦɢ), ɩɪɨɩɭɫɤɚɸɳɢɦɢ ɱɟɪɟɡ ɫɟɛɹ ɡɚ ɨɞɢɧ ɨɛɨɪɨɬ ɜɚɥɚ ɠɢɞɤɨɫɬɶ ɜ ɨɛɴɟɦɟ, 
ɪɚɜɧɨɦ ɪɚɛɨɱɟɦɭ ɨɛɴɟɦɭ ɝɢɞɪɨɦɨɬɨɪɚ (ɛɟɡ ɭɱɟɬɚ ɭɬɟɱɟɤ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞ-
ɪɨɦɨɬɨɪɟ).  

ɉɪɢ ɪɚɜɧɵɯ ɪɚɛɨɱɢɯ ɨɛɴɟɦɚɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɠɢɞɤɨ-
ɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ ɧɚɫɨɫɚ, ɦɟɠɞɭ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦɢ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɨ 
ɧɚ ɞɜɟ ɪɚɜɧɵɟ ɱɚɫɬɢ. 

ɇɚ ɪɢɫ. 3.27 ɩɪɢɜɟɞɟɧɵ ɫɯɟɦɵ ɞɪɨɫɫɟɥɶɧɵɯ ɞɟɥɢɬɟɥɟɣ ɩɨɬɨɤɚ. Ⱦɟɥɢ-
ɬɟɥɶ ɩɨɬɨɤɚ (ɫɦ. ɪɢɫ. 3.27, ɚ) ɫɨɫɬɨɢɬ ɢɡ ɩɥɚɜɚɸɳɟɝɨ ɩɨɪɲɧɹ 2, ɫɩɨɫɨɛɧɨ-
ɝɨ ɩɟɪɟɦɟɳɚɬɶɫɹ ɜ ɨɫɟɜɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɨɪɩɭɫɚ 3 ɢ ɞɜɭɯ 
ɭɩɨɪɨɜ 1 ɢ 4. ȼ ɞɨɧɵɲɤɚɯ ɩɨɪɲɧɹ 2 ɜɵɩɨɥɧɟɧɵ ɞɪɨɫɫɟɥɢ Ȼ ɢ Ⱦ.  

ɉɨɞɜɨɞɢɦɵɣ ɩɨ ɝɢɞɪɨɥɢɧɢɢ Ⱥ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ Q ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ 
ɪɚɜɧɵɯ ɪɚɫɯɨɞɚ Q1 ɢ Q2 ɜ ɝɢɞɪɨɥɢɧɢɹɯ Ƚ ɢ ȼ. ȿɫɥɢ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɧɚ-
ɩɪɢɦɟɪ, ɜ ɝɢɞɪɨɥɢɧɢɢ Ƚ ɩɪɟɜɵɫɢɬ ɩɨ ɤɚɤɨɣ-ɥɢɛɨ ɩɪɢɱɢɧɟ ɪɚɫɯɨɞ ɜ ɝɢɞ-
ɪɨɥɢɧɢɢ ȼ, ɜɨɡɧɢɤɚɟɬ ɪɚɡɧɢɰɚ ɜ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɞɪɨɫɫɟɥɟɣ: ɩɨɬɟɪɹ ɞɚɜ-
ɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ Ⱦ ɩɪɟɜɵɫɢɬ ɩɨɬɟɪɸ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ Ȼ. ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɱɟɝɨ ɞɚɜɥɟɧɢɟ 2p  ɩɪɟɜɵɫɢɬ ɞɚɜɥɟɧɢɟ 1p . ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɧɟɭɪɚɜɧɨ-
ɜɟɲɟɧɧɨɣ ɫɢɥɵ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɫɨɡɞɚɜɲɢɦɫɹ ɩɟɪɟɩɚɞɨɦ ɞɚɜɥɟɧɢɣ 

12 ppp , ɩɥɚɜɚɸɳɢɣ ɩɨɪɲɟɧɶ 2 ɩɟɪɟɦɟɫɬɢɬɫɹ ɜ ɩɨɥɨɠɟɧɢɟ, ɜ ɤɨɬɨ-
ɪɨɦ ɪɚɜɟɧɫɬɜɨ 2p = 1p  ɜɨɫɫɬɚɧɨɜɢɬɫɹ, ɛɥɚɝɨɞɚɪɹ ɱɟɦɭ ɨɛɟɫɩɟɱɢɬɫɹ ɪɚɜɟɧ-
ɫɬɜɨ 2/QQQ 21 .  
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Ɋɢɫ. 3.27. ɋɯɟɦɵ ɞɟɥɢɬɟɥɟɣ ɩɨɬɨɤɚ: 

ɚ – 1, 4 – ɭɩɨɪɵ; 2 – ɩɨɪɲɟɧɶ; 3 – ɤɨɪɩɭɫ; 
ɛ – 1, 2 – ɞɪɨɫɫɟɥɢ; 3 – ɡɨɥɨɬɧɢɤ; 4 – ɤɨɪɩɭɫ 

 

Ⱦɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɧɚ ɞɜɚ ɧɟɪɚɜɧɵɯ ɩɨɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɞɢɚɦɟɬɪɵ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɪɨɫɫɟɥɟɣ ɜɵɩɨɥɧɢɬɶ ɜ ɨɬɧɨɲɟɧɢɢ, ɤɨɬɨɪɨɟ ɬɪɟɛɭɟɬɫɹ 
ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɡɞɟɥɹɟɦɵɯ ɩɨɬɨɤɨɜ. 

ȼ ɬɟɯ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɤ ɪɚɡɞɟɥɹɟɦɵɦ ɩɨɬɨɤɚɦ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɜɵɫɨɤɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɬɨɱɧɨɫɬɢ ɫɨɨɬɧɨɲɟɧɢɹ, ɩɪɢɦɟɧɹɸɬ ɞɟɥɢɬɟɥɢ ɩɨɬɨɤɚ, ɫɯɟ-
ɦɚ ɨɞɧɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.27, ɛ.  

Ɉɧ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯɳɟɥɟɜɨɝɨ ɡɨɥɨɬɧɢɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 3 ɢ ɞɜɭɯ 
ɩɨɫɬɨɹɧɧɵɯ ɞɪɨɫɫɟɥɟɣ 1 ɢ 2, ɤɨɬɨɪɵɟ ɦɨɧɬɢɪɭɸɬɫɹ ɨɛɵɱɧɨ ɜ ɤɨɪɩɭɫɟ 4. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɪɚɡɞɟɥɹɟɦɵɯ ɩɨɬɨɤɨɜ ɜ ɬɨɪɰɟɜɨɣ ɩɨɥɨɫɬɢ ɡɨ-
ɥɨɬɧɢɤɨɜɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 3 ɢɡɦɟɧɹɟɬɫɹ ɢ ɞɚɜɥɟɧɢɟ ɜ ɷɬɨɣ ɩɨɥɨɫɬɢ. Ɂɨ-
ɥɨɬɧɢɤ 3 ɩɪɢ ɷɬɨɦ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɬɨɪɰɚ ɫ ɦɟɧɶɲɢɦ ɞɚɜɥɟɧɢɟɦ, 
ɜɵɪɚɜɧɢɜɚɹ ɷɬɢ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɠɢɞɤɨɫɬɢ ɫ ɜɵɫɨɤɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ, 

ɞɨɫɬɢɝɚɸɳɟɣ 2…3 %. 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɫɨɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɧɟɪɚɜɧɵɯ ɩɨɬɨɤɨɜ ɧɟ-
ɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɨɫɬɨɹɧɧɵɟ ɞɪɨɫɫɟɥɢ 1 ɢ 2 ɫ ɪɚɡɧɵɦ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜ ɨɬɧɨɲɟɧɢɢ, ɪɚɜɧɨɦ ɬɪɟɛɭɟɦɨɦɭ ɫɨɨɬɧɨɲɟɧɢɸ 
ɪɚɡɞɟɥɹɟɦɵɯ ɩɨɬɨɤɨɜ. 

 

 

3.6. ǱȖȒȞȎȐșȖȥȓȟȘȖȓ ȜȏȞȎȠțыȓ ȘșȎȝȎțы 

Ȗ ȑȖȒȞȜȕȎȚȘȖ 

 

Ǽɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɨɬɧɨɫɹɬɫɹ ɤ ɧɚɩɪɚɜɥɹɸɳɢɦ ɝɢɞɪɨɚɩɩɚɪɚɬɚɦ ɢ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɫɜɨɛɨɞɧɨɝɨ ɩɪɨɩɭɫɤɚɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɬɨɥɶɤɨ ɜ 
ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɢ ɡɚɩɢɪɚɧɢɹ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Ɉɛɪɚɬɧɵɟ ɤɥɚ-
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ɩɚɧɵ ɞɨɥɠɧɵ ɛɵɬɶ ɝɟɪɦɟɬɢɱɧɵɦɢ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɨɛɥɚɞɚɬɶ ɦɢ-
ɧɢɦɚɥɶɧɵɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ. 

ɉɪɢɦɟɧɹɸɬɫɹ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɧɚɩɪɢɦɟɪ ɜ ɜɢɞɟ ɲɚɪɢɤɚ ɢɥɢ ɤɨɧɭɫɚ (ɪɢɫ. 
3.28). Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ (ɫɦ. ɪɢɫ. 3.28, ɚ) ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɲɚɪɢɤɚ 3 ɢ 
ɩɪɭɠɢɧɵ 2. ɉɪɢ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɨɬɠɢɦɚɟɬɫɹ ɨɬ ɫɟɞɥɚ ɢ ɩɨɬɨɤ ɫ ɦɢɧɢɦɚɥɶɧɵɦɢ 
ɩɨɬɟɪɹɦɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɪɚɛɨɱɟɟ ɨɤɧɨ ɤɥɚɩɚɧɚ.  

ɉɪɢ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɶ ɩɪɢɠɢɦɚɟɬ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɤ ɫɟɞɥɭ. Ⱦɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɜ ɷɬɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 
ɩɪɟɤɪɚɳɚɟɬɫɹ. ɉɪɭɠɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɥɢɲɶ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɬɪɟ-
ɧɢɹ ɩɪɢ ɩɨɫɚɞɤɟ ɡɚɩɨɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚ ɫɟɞɥɨ. Ɍɚɤ ɤɚɤ ɩɪɭɠɢɧɵ ɩɪɢɜɨɞɹɬ 
ɤ ɭɜɟɥɢɱɟɧɢɸ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɤɥɚɩɚɧɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɨɬɨɤɚ ɜ 
ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɚ ɞɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɨɛ-
ɪɚɬɧɵɯ ɤɥɚɩɚɧɚɯ ɫɨɫɬɚɜɥɹɟɬ 0,01…0,03 Ɇɉɚ, ɬɨ ɠɟɫɬɤɨɫɬɶ ɩɪɭɠɢɧ ɨɛɵɱ-
ɧɨ ɜɵɛɢɪɚɸɬ ɦɢɧɢɦɚɥɶɧɨɣ. 

ɍɫɥɨɜɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3.28, ɜ. 

 

 
Ɋɢɫ. 3.28. ɋɯɟɦɵ ɨɛɪɚɬɧɵɯ ɝɢɞɪɨɤɥɚɩɚɧɨɜ: 

ɚ – ɲɚɪɢɤɨɜɨɝɨ ɬɢɩɚ: 1 – ɤɨɪɩɭɫ; 2 – ɩɪɭɠɢɧɚ; 3 – ɲɚɪɢɤ; 
ɛ – ɤɨɧɭɫɧɨɝɨ ɬɢɩɚ:  1 – ɤɨɪɩɭɫ; 2 – ɩɪɭɠɢɧɚ;  3 – ɤɨɧɭɫ; 

ɜ – ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

 

Ɉɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɦɨɝɭɬ ɢɡɝɨɬɚɜɥɢɜɚɬɶɫɹ ɤɚɤ ɜ ɨɬɞɟɥɶɧɨɦ ɢɫɩɨɥɧɟ-
ɧɢɢ, ɬɚɤ ɢ ɜɫɬɪɨɟɧɧɵɦɢ ɜ ɭɡɥɵ ɢ ɚɝɪɟɝɚɬɵ. ɇɚ ɤɨɪɩɭɫɚɯ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚ-
ɧɨɜ ɧɚɧɨɫɹɬ ɫɬɪɟɥɤɭ, ɭɤɚɡɵɜɚɸɳɭɸ ɧɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞ-
ɤɨɫɬɢ ɱɟɪɟɡ ɤɥɚɩɚɧ.  

Ɉɛɳɢɣ ɜɢɞ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ 530.25.00 ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.29, ɚ ɤɥɚ-
ɩɚɧɚ 531.20.00 – ɧɚ ɪɢɫ. 3.30.  
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Ɋɢɫ. 3.29. Ɉɛɳɢɣ ɜɢɞ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ ɬɢɩɚ 530.25.00 

 

 
 

Ɋɢɫ. 3.30. Ɉɛɳɢɣ ɜɢɞ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ ɬɢɩɚ 531.20.00 

 

Ɉɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 
- ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤɚɤ 

ɩɨɞɩɢɬɨɱɧɵɟ ɤɥɚɩɚɧɵ; 
- ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɧɚɫɨɫɨɜ, ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ 

ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɩɪɢ ɢɯ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɪɚɛɨɬɟ; 
- ɛɥɨɤɚɯ ɮɢɥɶɬɪɚɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɜ ɪɟɜɟɪɫɢɜɧɵɯ ɝɢɞɪɨɥɢɧɢɹɯ, 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɮɢɥɶɬɪ ɬɨɥɶɤɨ ɜ ɨɞɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ; 

- ɝɢɞɪɨɥɢɧɢɹɯ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɨɞɧɨɧɚɩɪɚɜɥɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ. 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɦ ɡɚɦɤɨɦ ɧɚɡɵɜɚɸɬ ɧɚɩɪɚɜɥɹɸɳɢɣ ɝɢɞɪɨɚɩɩɚɪɚɬ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɨɩɭɫɤɚɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɨɞɧɨɦ ɧɚ-
ɩɪɚɜɥɟɧɢɢ ɢ ɡɚɩɢɪɚɧɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɨɛɪɚɬɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢ ɨɬ-
ɫɭɬɫɬɜɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɢɹ, ɚ ɩɪɢ ɧɚɥɢɱɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡ-
ɞɟɣɫɬɜɢɹ – ɞɥɹ ɩɪɨɩɭɫɤɚɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ. 
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Ƚɢɞɪɨɡɚɦɤɢ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟ-
ɫɤɨɝɨ ɡɚɩɢɪɚɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɹɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɫ ɰɟɥɶɸ 
ɫɬɨɩɨɪɟɧɢɹ ɢɯ ɜɵɯɨɞɧɵɯ ɡɜɟɧɶɟɜ ɜ ɡɚɞɚɧɧɵɯ ɩɨɥɨɠɟɧɢɹɯ. 

Ƚɢɞɪɨɡɚɦɤɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɪɢɡɧɚɤɚɦ: 
- ɱɢɫɥɭ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ – ɨɞɧɨɫɬɨɪɨɧɧɢɟ ɢ ɞɜɭɯ-

ɫɬɨɪɨɧɧɢɟ; 
- ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ – ɲɚɪɢɤɨɜɵɟ, ɤɨɧɢ-

ɱɟɫɤɢɟ; 
- ɜɢɞɭ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ – ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ, ɩɧɟɜɦɚɬɢɱɟ-

ɫɤɢɦ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɢ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ. 
ɇɚ ɪɢɫ. 3.31, ɚ ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ ɝɢɞɪɨ-

ɡɚɦɤɚ. ȼ ɤɨɪɩɭɫɟ 1 ɪɚɡɦɟɳɟɧ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ (ɲɚɪɢɤ) 3, 

ɤɨɬɨɪɵɣ ɫ ɩɨɦɨɳɶɸ ɩɪɭɠɢɧɵ 2 ɩɨɞɠɚɬ ɤ ɫɟɞɥɭ. ȼ ɩɪɚɜɨɣ ɰɢɥɢɧɞɪɢɱɟ-
ɫɤɨɣ ɡɚɬɨɱɤɟ ɤɨɪɩɭɫɚ 1 ɪɚɡɦɟɳɟɧ ɩɥɚɜɚɸɳɢɣ ɩɨɪɲɟɧɶ 6 ɫ ɬɨɥɤɚɬɟɥɟɦ 5. 

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɹ ɩɪɭɠɢɧɵ 4 ɩɨɪɲɟɧɶ 6 ɧɚɯɨɞɢɬɫɹ ɜ ɤɪɚɣɧɟɦ ɩɪɚ-
ɜɨɦ ɩɨɥɨɠɟɧɢɢ ɢ ɬɨɥɤɚɬɟɥɶ 5 ɧɟ ɤɚɫɚɟɬɫɹ ɲɚɪɢɤɚ. Ʉɨɪɩɭɫ ɝɢɞɪɨɡɚɦɤɚ 
ɢɦɟɟɬ ɩɨɥɨɫɬɶ ɭɩɪɚɜɥɟɧɢɹ ȼ – ɞɥɹ ɫɨɡɞɚɧɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɧɚ ɩɨɪɲɟɧɶ 6. 

ɉɨɥɨɫɬɶ Ȼ ɫɥɭɠɢɬ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɧɚɩɨɪɧɨɣ ɢɥɢ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞɪɨ-
ɥɢɧɢɹɦɢ, ɚ ɩɨɥɨɫɬɶ Ⱥ – ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ ɝɢɞɪɨɞɜɢɝɚ-
ɬɟɥɹ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɨɪɲɟɧɶ 6 (ɞɚɜɥɟɧɢɹ 
ɜ ɩɨɥɨɫɬɢ ȼ) ɝɢɞɪɨɡɚɦɨɤ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ. ɉɪɢ ɩɪɹ-
ɦɨɦ ɞɜɢɠɟɧɢɢ ɩɨɬɨɤɚ ɲɚɪɢɤ 3 ɨɬɠɢɦɚɟɬɫɹ ɨɬ ɫɟɞɥɚ ɢ ɠɢɞɤɨɫɬɶ ɢɡ ɩɨɥɨɫ-
ɬɢ Ȼ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ Ⱥ. ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɡɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɩɪɢɠɢɦɚɟɬɫɹ ɤ ɫɟɞɥɭ ɢ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɢɡ 
ɩɨɥɨɫɬɢ Ⱥ ɜ ɩɨɥɨɫɬɶ Ȼ ɩɪɟɤɪɚɳɚɟɬɫɹ. 

 
Ɋɢɫ. 3.31. Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɝɢɞɪɨɡɚɦɨɤ: 

ɚ – ɫɯɟɦɚ: 1 – ɤɨɪɩɭɫ; 2,4 – ɩɪɭɠɢɧɵ; 3 – ɲɚɪɢɤ; 5 – ɬɨɥɤɚɬɟɥɶ; 
6 – ɩɨɪɲɟɧɶ; ɛ – ɭɩɪɨɳɟɧɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 
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ɉɪɢ ɧɚɥɢɱɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜ ɩɨɥɨɫɬɢ ȼ ɩɨɪɲɟɧɶ 6 ɫ 
ɬɨɥɤɚɬɟɥɟɦ 5 ɩɟɪɟɦɟɫɬɹɬɫɹ ɜɥɟɜɨ. ɉɪɢ ɷɬɨɦ ɬɨɥɤɚɬɟɥɶ ɛɭɞɟɬ ɩɪɨɯɨɞɢɬɶ 
ɱɟɪɟɡ ɨɬɤɪɵɬɨɟ ɪɚɛɨɱɟɟ ɨɤɧɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ, ɬ. ɟ. 
ɩɪɢ ɧɚɥɢɱɢɢ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɡɚɦɨɤ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ 
ɤɥɚɩɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. ɍɩɪɨɳɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 
ɝɢɞɪɨɡɚɦɤɚ, ɩɨɹɫɧɹɸɳɟɟ ɩɪɢɧɰɢɩ ɟɝɨ ɞɟɣɫɬɜɢɹ, ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫ. 3.31, ɛ. 

Ʉɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɡɚɦɤɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫ. 3.32. 

 
Ɋɢɫ. 3.32. Ƚɢɞɪɨɡɚɦɨɤ: 

1 – ɫɬɨɩɨɪɧɨɟ ɤɨɥɶɰɨ; 2 – ɲɚɣɛɚ; 3 – ɩɪɭɠɢɧɚ; 4 – ɤɥɚɩɚɧ; 
5 – ɤɨɪɩɭɫ; 6 – ɩɨɪɲɟɧɶ; 7 – ɤɨɥɶɰɨ ɭɩɥɨɬɧɢɬɟɥɶɧɨɟ; 

8 – ɲɬɭɰɟɪ; Ɋ – ɩɨɞɜɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
Ⱥ – ɨɬɜɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; ɍ – ɭɩɪɚɜɥɟɧɢɟ 

 

Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɡɚɦɤɨɜ  ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 3.33.  

 

   
Ɋɢɫ. 3.33. Ɉɛɳɢɣ ɜɢɞ ɝɢɞɪɨɡɚɦɤɨɜ 541.08 (ɫɥɟɜɚ) ɢ 541.12 (ɫɩɪɚɜɚ) 
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ɇɚ ɪɢɫ. 3.34 ɩɨɤɚɡɚɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɝɢɞɪɨ-
ɡɚɦɤɚ. Ƚɢɞɪɨɡɚɦɨɤ ɢɦɟɟɬ ɞɜɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚ 2 ɢ 6 ɜ 
ɜɢɞɟ ɲɚɪɢɤɨɜ, ɤɨɬɨɪɵɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɩɪɭɠɢɧ ɩɪɢɠɢɦɚɸɬɫɹ ɤ ɫɟɞɥɚɦ. 
ȼ ɤɨɪɩɭɫɟ 1 ɩɨɦɟɳɟɧ ɩɥɚɜɚɸɳɢɣ ɩɨɪɲɟɧɶ 4 ɫ ɞɜɭɦɹ ɬɨɥɤɚɬɟɥɹɦɢ 3 ɢ 5 

ɢ ɩɪɭɠɢɧɚɦɢ. Ʉɨɪɩɭɫ 1 ɝɢɞɪɨɡɚɦɤɚ ɢɦɟɟɬ ɱɟɬɵɪɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨ-
ɥɨɫɬɢ: ɩɨɥɨɫɬɢ Ⱥ ɢ Ƚ ɫɨɟɞɢɧɟɧɵ ɫ ɪɚɛɨɱɢɦɢ ɩɨɥɨɫɬɹɦɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, 
ɩɨɥɨɫɬɢ Ȼ ɢ ȼ – ɫ ɧɚɩɨɪɧɨɣ ɢɥɢ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ (ɱɟɪɟɡ ɝɢɞɪɨɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɶ). 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤ ɩɨɥɨɫɬɹɦ Ȼ ɢ ȼ 

ɩɨɪɲɟɧɶ 4 ɫ ɬɨɥɤɚɬɟɥɹɦɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɫɢɥɢɣ ɩɪɭɠɢɧ ɧɚɯɨɞɢɬɫɹ ɜ 
ɫɪɟɞɧɟɦ ɩɨɥɨɠɟɧɢɢ. ɉɪɢ ɷɬɨɦ ɤɥɚɩɚɧɵ 2 ɢ 6 ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ 
ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɹɯ Ⱥ ɢ Ƚ ɡɚɤɪɵɬɵ, ɢ ɩɨɥɨɫɬɢ Ⱥ ɢ Ƚ ɝɢɞɪɨɡɚɦɤɚ ɢ ɪɚɛɨ-
ɱɢɟ ɩɨɥɨɫɬɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɡɚɩɟɪɬɵ. ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɩɨɥɨɫɬɢ Ȼ ɝɢɞɪɨ-
ɡɚɦɤɚ ɫ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ, ɚ ɩɨɥɨɫɬɢ ȼ ɫɨ ɫɥɢɜɧɨɣ ɩɨɪɲɟɧɶ 4 ɫɦɟ-
ɳɚɟɬɫɹ ɜɩɪɚɜɨ ɫ ɬɨɥɤɚɬɟɥɟɦ 5 ɢ ɨɬɤɪɵɜɚɟɬ ɤɥɚɩɚɧ 6. Ʉɥɚɩɚɧ 2 ɩɪɢ ɷɬɨɦ 
ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɟ ɨɛɪɚɬɧɨɝɨ ɤɥɚɩɚɧɚ (ɩɪɨɩɭɫɤɚɟɬ ɠɢɞɤɨɫɬɶ ɬɨɥɶɤɨ ɢɡ 
ɩɨɥɨɫɬɢ Ȼ ɜ ɩɨɥɨɫɬɶ Ⱥ), ɚ ɤɥɚɩɚɧ 6 – ɜ ɪɟɠɢɦɟ ɤɥɚɩɚɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɹ (ɫɨɟɞɢɧɹɟɬ ɩɨɥɨɫɬɢ Ƚ ɢ ȼ). 

ɉɪɢ ɫɨɟɞɢɧɟɧɢɢ ɩɨɥɨɫɬɢ ȼ ɫ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ, ɚ ɩɨɥɨɫɬɢ Ȼ ɫɨ 
ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ ɝɢɞɪɨɡɚɦɨɤ ɪɚɛɨɬɚɟɬ ɚɧɚɥɨɝɢɱɧɨ, ɧɨ ɜ ɨɛɪɚɬɧɨɦ 

ɧɚɩɪɚɜɥɟɧɢɢ. 

 
 

Ɋɢɫ. 3.34. Ⱦɜɭɯɫɬɨɪɨɧɧɢɣ ɝɢɞɪɨɡɚɦɨɤ: 
1 – ɤɨɪɩɭɫ; 2, 6 – ɲɚɪɢɤɢ; 3, 5 – ɬɨɥɤɚɬɟɥɢ; 4 – ɩɨɪɲɟɧɶ 

 

Ɉɛɵɱɧɨ ɝɢɞɪɨɡɚɦɤɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɦɟɠɞɭ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ ɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ ɞɥɹ ɧɚɞɟɠɧɨɣ ɮɢɤɫɚɰɢɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɫɚɦɨɩɪɨɢɡ-
ɜɨɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɦɚɲɢɧɵ ɢɡ-ɡɚ ɩɟɪɟɬɟɱɟɤ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟ. 

ɂɦɟɸɬɫɹ ɞɜɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢɫɩɨɥɧɟɧɢɹ ɝɢɞɪɨɡɚɦɤɨɜ: ɨɞɧɨɫɬɨɪɨɧ-
ɧɢɣ ɝɢɞɪɨɡɚɦɨɤ – ɫ ɨɞɧɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɢ ɞɜɭɯɫɬɨ-
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ɪɨɧɧɢɣ ɝɢɞɪɨɡɚɦɨɤ – ɫ ɞɜɭɦɹ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. Ƚɢɞ-
ɪɨɡɚɦɤɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɢ ɰɢɥɢɧɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɞɥɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɬɤɪɵɬɢɹ ɝɢɞɪɨɡɚɦɤɨɜ. 

Ɉɞɧɨɫɬɨɪɨɧɧɢɟ ɝɢɞɪɨɡɚɦɤɢ ɩɟɪɟɤɪɵɜɚɸɬ ɨɞɧɭ ɝɢɞɪɨɥɢɧɢɸ, ɚ ɞɜɭɯɫɬɨ-
ɪɨɧɧɢɟ – ɨɛɟ ɝɢɞɪɨɥɢɧɢɢ, ɢɞɭɳɢɟ ɨɬ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɤ ɝɢɞɪɨɰɢɥɢɧɞ-
ɪɭ. ȼ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ ɧɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɨɞɧɨɫɬɨɪɨɧɧɢɟ ɝɢɞɪɨɡɚɦɤɢ ɫ ɭɫɥɨɜɧɵɦɢ ɩɪɨɯɨɞɚɦɢ 16, 20, 25 ɢ 32 ɦɦ. 

Ɍɢɩɨɜɵɟ ɫɯɟɦɵ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɨɡɚɦɤɨɜ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 3.35. Ɉɞɧɨ-
ɫɬɨɪɨɧɧɢɟ ɝɢɞɪɨɡɚɦɤɢ ɩɟɪɟɤɪɵɜɚɸɬ ɨɞɧɭ ɝɢɞɪɨɥɢɧɢɸ, ɧɚɩɪɢɦɟɪ ɝɢɞɪɨɥɢ-
ɧɢɸ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц (ɫɦ. ɪɢɫ. 3.35, ɚ), ɢɥɢ ɝɢɞɪɨɥɢ-
ɧɢɢ ɲɬɨɤɨɜɵɯ ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ Ц1 ɢ Ц2 (ɫɦ. ɪɢɫ. 3.35, ɛ).  

 

 
 

Ɋɢɫ. 3.35. Ɍɢɩɨɜɵɟ ɫɯɟɦɵ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɨɡɚɦɤɨɜ: 
ɚ, ɛ, ɜ – ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ; ɝ – ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ 
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Ƚɢɞɪɨɡɚɦɤɢ ЗɆ1 ɢ ЗɆ2 (ɫɦ. ɪɢɫ 3.35, ɜ) ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɩɨɪɲɧɟɜɵɯ 
ɩɨɥɨɫɬɹɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ Ц1 ɢ Ц2. Ⱦɜɭɯɫɬɨɪɨɧɧɢɟ ɝɢɞɪɨɡɚɦɤɢ ɡɚɳɢɳɚ-
ɸɬ ɞɜɟ ɝɢɞɪɨɥɢɧɢɢ (ɫɦ. ɪɢɫ. 3.35, ɝ). 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. ɑɬɨ ɧɚɡɵɜɚɟɬɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɦ? 

2. Ⱦɥɹ ɱɟɝɨ ɫɥɭɠɢɬ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜ ɝɢɞɪɨɚɩɩɚɪɚɬɟ? 

3. Ʉɚɤɢɦɢ ɛɵɜɚɸɬ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɜ ɝɢɞɪɨɚɩɩɚɪɚ-
ɬɚɯ? 

4. ɉɨ ɤɚɤɢɦ ɩɪɢɡɧɚɤɚɦ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬɵ? 

5. Ʉɚɤɨɣ ɝɢɞɪɨɚɩɩɚɪɚɬ ɧɚɡɵɜɚɟɬɫɹ ɤɥɚɩɚɧɨɦ? 

6. Ʉɚɤɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɪɟɝɭɥɢɪɭɸɳɢɦ? 

7. Ʉɚɤɢɟ ɝɢɞɪɨɚɩɩɚɪɚɬɵ ɨɬɧɨɫɹɬɫɹ ɤ ɧɚɩɪɚɜɥɹɸɳɢɦ? 

8. Ʉɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ ɞɥɹ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ? 

9. ɑɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ? 

10. Ʉɚɤɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɢɦɟɸɬ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ ɝɢɞɪɨ-
ɚɩɩɚɪɚɬɨɜ? 

11. Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɟɬ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɚ? 

12. ɇɚɡɨɜɢɬɟ ɩɪɢɦɟɪɵ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ. 

13. ɉɨ ɤɚɤɢɦ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɢɪɚɟɬɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬ? 

14. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ? 

15. ɉɨ ɤɚɤɢɦ ɩɪɢɡɧɚɤɚɦ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ? 

16. Ʉɚɤɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ ɨɛɥɚɞɚɸɬ ɡɨɥɨɬɧɢɤɨɜɵɟ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ? 

17. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɹɬ ɪɚɡɦɟɪɵ ɡɨɥɨɬɧɢɤɚ? 

18. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨ-
ɪɚɫɩɪɟɞɟɥɢɬɟɥɟ? 

19. ȼ ɱɟɦ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɧɚɩɪɚɜɥɹɸɳɢɦɢ ɢ ɞɪɨɫɫɟɥɢɪɭɸɳɢɦɢ ɝɢɞ-
ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹɦɢ? 

20. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ? 

21. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ? 

22. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɨɬ ɩɟɪɟɥɢɜɧɨɝɨ? 

23. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ? 

24. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɝɢɞɪɨɡɚɦɨɤ? 

25. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ? 

26. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɞɪɨɫɫɟɥɶ? 

27. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɡɚɦɨɤ? 
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йг ǸǼǻǲǶȄǶǼǻǳǾЫ ǾǮǯǼȅǳǷ ǴǶǲǸǼǿȀǶб  
ǱǶǲǾǼǳǺǸǼǿȀǶб ǱǶǲǾǼǹǶǻǶǶ 

 
йгжг ǾȎȏȜȥȖȓ ȔȖȒȘȜȟȠȖ ȑȖȒȞȜȟȖȟȠȓȚ 

 

ǰ ɝɢɞɪɨɩɪɢɜɨɞɟ ɠɢɞɤɨɫɬɶ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, ɩɨɷɬɨ-
ɦɭ ɟɟ ɧɚɡɵɜɚɸɬ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ. ɋ ɩɨɦɨɳɶɸ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɷɧɟɪ-
ɝɢɹ ɩɟɪɟɞɚɟɬɫɹ ɨɬ ɢɫɬɨɱɧɢɤɚ (ɧɚɫɨɫɚ) ɤ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɝɢɞɪɨɞɜɢɝɚɬɟ-
ɥɹɦ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɹɜɥɹɟɬɫɹ ɫɦɚɡɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɞɥɹ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɩɚɪ ɬɪɟɧɢɹ, ɨɯɥɚɠɞɚɸɳɢɦ ɚɝɟɧɬɨɦ ɩɚɪ ɬɪɟɧɢɹ, ɫɪɟɞɨɣ, 
ɭɞɚɥɹɸɳɟɣ ɢɡ ɩɚɪ ɬɪɟɧɢɹ ɩɪɨɞɭɤɬɵ ɢɡɧɚɲɢɜɚɧɢɹ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɪɢ 
ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɳɢɬɭ ɞɟɬɚɥɟɣ ɨɬ ɤɨɪɪɨɡɢɢ. ɉɨɷɬɨɦɭ ɨɞɧɨɣ ɢɡ 
ɮɭɧɤɰɢɣ ɠɢɞɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɬɪɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɟ ɢɡɧɨɫɚ ɷɥɟ-
ɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ. 

ɇɟ ɦɟɧɟɟ ɜɚɠɧɨɣ ɮɭɧɤɰɢɟɣ, ɜɵɩɨɥɧɹɟɦɨɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɜ ɝɢɞ-
ɪɨɫɢɫɬɟɦɟ, ɹɜɥɹɟɬɫɹ ɨɬɜɨɞ ɬɟɩɥɚ ɨɬ ɪɚɡɥɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ɫɢɫɬɟɦɵ.  

ɇɚɝɪɟɜ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɵɡɵɜɚɟɬɫɹ ɬɪɟɧɢɟɦ ɩɨɞɜɢɠɧɵɯ ɱɚɫ-
ɬɟɣ ɜ ɝɢɞɪɨɦɚɲɢɧɚɯ ɢ ɝɢɞɪɨɚɩɩɚɪɚɬɚɯ, ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɧɚ ɬɪɟɧɢɟ ɢ 
ɜɢɯɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ ɬɟɱɟɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ, ɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɹɯ, ɞɪɨɫɫɟɥɹɯ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɚɯ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɳɢɬɵ ɞɟɬɚɥɟɣ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɬ ɤɨɪɪɨ-
ɡɢɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɧɟ ɞɨɥɠɧɚ 
ɫɨɞɟɪɠɚɬɶ ɜɨɞɭ, ɞɥɹ ɱɟɝɨ ɜ ɧɟɤɨɬɨɪɵɟ ɠɢɞɤɨɫɬɢ ɜɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ 
ɩɪɢɫɚɞɤɢ – ɢɧɝɢɛɢɬɨɪɵ ɤɨɪɪɨɡɢɢ. 

ɉɟɪɟɱɢɫɥɟɧɧɵɟ ɮɭɧɤɰɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 
ɨɛɟɫɩɟɱɟɧɢɢ ɧɚɞɟɠɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ. ɉɨ ɫɜɨɟɣ ɨɫ-
ɧɨɜɟ ɜɫɟ ɪɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɧɟɮɬɹɧɵɟ ɢ 
ɫɢɧɬɟɬɢɱɟɫɤɢɟ. Ɋɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɧɚ ɧɟɮɬɹɧɨɣ ɨɫɧɨɜɟ ɧɚɡɵɜɚɸɬɫɹ ɦɚɫ-
ɥɚɦɢ.  

Ɋɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɧɚ ɧɟɮɬɹɧɨɣ ɨɫɧɨɜɟ ɧɚ 85…98 % ɫɨɫɬɨɹɬ ɢɡ ɛɚɡɨ-
ɜɨɝɨ ɦɚɫɥɚ, ɫɜɨɣɫɬɜɚ ɤɨɬɨɪɨɝɨ ɭɥɭɱɲɚɸɬ ɜɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɩɪɢɫɚɞɨɤ. 
ɉɪɢɫɚɞɤɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɫɨɯɪɚɧɟɧɢɸ ɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɦɚɫɟɥ ɩɪɢ ɩɨ-
ɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ, ɭɦɟɧɶɲɚɸɬ ɩɟɧɨɨɛɪɚɡɨɜɚɧɢɟ, ɭɥɭɱɲɚɸɬ ɚɧɬɢ-
ɤɨɪɪɨɡɢɣɧɵɟ, ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɟ ɫɜɨɣɫɬɜɚ ɦɚɫɟɥ. 

ɋɢɧɬɟɬɢɱɟɫɤɢɟ ɪɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɨɛɥɚɞɚɸɬ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɧɟɝɨɪɸɱɢɟ. Ɉɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɫɢɧɬɟɬɢɱɟɫɤɢɯ 
ɠɢɞɤɨɫɬɟɣ – ɜɵɫɨɤɚɹ ɫɬɨɢɦɨɫɬɶ, ɩɨɷɬɨɦɭ ɢɯ ɩɪɢɦɟɧɹɸɬ ɤɪɚɣɧɟ ɪɟɞɤɨ – 
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ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɛɟɫɩɟɱɢɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ (ɞɨ 350ɨ

).  

ɉɪɢ ɜɵɛɨɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɛɨɥɶɲɨɟ ɱɢɫɥɨ 
ɮɚɤɬɨɪɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɤɚɤ ɭɫɥɨɜɢɹ ɟɟ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɬɟɦɩɟɪɚɬɭɪɭ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɟɠɢɦ ɪɚɛɨɬɵ, ɧɚɝɪɭɡɤɢ ɢ ɞɪ.), ɬɚɤ ɢ ɟɟ ɨɫɧɨɜɧɵɟ 
ɫɜɨɣɫɬɜɚ (ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ, ɫɠɢɦɚɟɦɨɫɬɶ ɢ ɞɪ.). 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɦɚɥɨɣ 
ɩɥɨɬɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɟ ɢɧɟɪ-
ɰɢɨɧɧɨɫɬɶ ɢ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɪɢ ɬɟɱɟɧɢɢ ɱɟɪɟɡ ɝɢɞɪɨɥɢɧɢɢ, ɦɟɫɬɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ.  

ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜ ɧɟɣ ɜɨɡɞɭɯɚ. Ɉɞɧɚɤɨ ɜ ɪɚɛɨɱɟɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɣ 
ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɢɡɦɟɧɹɟɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɢ ɩɪɢ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɚɯ ɷɬɢɦ ɢɡɦɟɧɟɧɢɟɦ ɨɛɵɱɧɨ ɩɪɟɧɟɛɪɟɝɚɸɬ. 

ȼɹɡɤɨɫɬɶ ɦɚɫɥɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɦ ɫɜɨɣɫɬɜɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɨɩɪɟɞɟɥɹɸɳɢɦ ɛɨɥɶɲɢɧɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɬɚɤɢɯ 
ɤɚɤ ɭɬɟɱɤɢ, ɩɭɫɤɨɜɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɬɪɟɧɢɟ ɢ ɞɪ. 

ȼɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɰɟɧɢɜɚɸɬ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɞɢɧɚɦɢɱɟ-
ɫɤɨɣ ɜɹɡɤɨɫɬɢ  ɢɥɢ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ , ɫɜɹ-
ɡɚɧɧɵɦɢ ɦɟɠɞɭ ɫɨɛɨɣ ɱɟɪɟɡ ɩɥɨɬɧɨɫɬɶ  ɫɥɟɞɭɸɳɢɦ ɫɨɨɬɧɨɲɟɧɢɟɦ: 

/ . 

ȼɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɞɚɜɥɟɧɢɹ ɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 
ɫɬɟɩɟɧɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ (ɪɢɫ. 4.1). ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɧɚ ɪɟɡ-
ɤɨ ɜɨɡɪɚɫɬɚɟɬ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ ɩɨɜɵɲɚɟɬɫɹ ɝɢɞɪɚɜɥɢ-
ɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɪɨɫɫɟɥɟɣ, ɪɚɛɨɱɢɯ ɨɤɨɧ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ, 

ɝɢɞɪɨɥɢɧɢɣ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ.  
ɉɪɢ ɨɱɟɧɶ ɜɵɫɨɤɨɣ ɜɹɡɤɨɫɬɢ ɧɚɪɭɲɚɟɬɫɹ ɫɩɥɨɲɧɨɫɬɶ ɩɨɬɨɤɚ ɠɢɞɤɨ-

ɫɬɢ, ɩɪɨɢɫɯɨɞɢɬ ɧɟɡɚɩɨɥɧɟɧɢɟ ɪɚɛɨɱɢɯ ɤɚɦɟɪ ɧɚɫɨɫɚ, ɜɨɡɧɢɤɚɟɬ ɹɜɥɟɧɢɟ 
ɤɚɜɢɬɚɰɢɢ, ɫɧɢɠɚɸɬɫɹ ɩɨɞɚɱɚ ɢ ɪɟɫɭɪɫ ɧɚɫɨɫɚ. 

ȼɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɤɚɡɵɜɚɟɬ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ 
ɧɚ ɜɟɥɢɱɢɧɭ ɭɬɟɱɟɤ ɠɢɞɤɨɫɬɢ ɜ ɭɩɥɨɬɧɟɧɢɹɯ ɧɚɫɨɫɨɜ, ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ, 
ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ, ɝɢɞɪɨɥɢɧɢɣ ɢ ɞɪ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɜɹɡɤɨɫɬɢ ɭɬɟɱɤɢ 
ɠɢɞɤɨɫɬɢ ɜɨɡɪɚɫɬɚɸɬ.  

ɉɨɫɤɨɥɶɤɭ ɜɹɡɤɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɟ ɫɦɚɡɵɜɚɸ-
ɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɬɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɜɹɡɤɨɫɬɢ ɭɯɭɞɲɚɸɬɫɹ 
ɭɫɥɨɜɢɹ ɫɦɚɡɤɢ ɫɤɨɥɶɡɹɳɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɷɥɟɦɟɧɬɨɜ ɢ ɭɡɥɨɜ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɯ ɫɢɫɬɟɦ. Ɉɛɵɱɧɨ ɜɹɡɤɨɫɬɶ ɨɝɪɚɧɢɱɢɜɚɟɬ ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚ-
ɬɭɪ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
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Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɭɫɤɚ ɧɚɫɨɫɨɜ ɩɪɢ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɦɚɤɫɢɦɚɥɶ-
ɧɚɹ ɜɹɡɤɨɫɬɶ ɦɚɫɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 4 000…5 000 ɫɋɬ (ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɵ ɧɚɫɨɫɚ), ɚ ɧɨɪɦɚɥɶɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ 
ɝɢɞɪɨɚɜɬɨɦɚɬɢɤɢ ɜɨɡɦɨɠɧɨ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɹɡɤɨɫɬɢ ɧɟ ɛɨɥɟɟ 
1 500 ɫɋɬ. Ɇɢɧɢɦɚɥɶɧɚɹ ɜɹɡɤɨɫɬɶ ɩɨ ɭɫɥɨɜɢɹɦ ɫɨɯɪɚɧɟɧɢɹ ɫɦɚɡɨɱɧɨɣ 
ɩɥɟɧɤɢ ɢ ɞɨɩɭɫɬɢɦɨɦɭ ɭɪɨɜɧɸ ɭɬɟɱɟɤ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 3 ɫɋɬ. 

 

 
Ɋɢɫ. 4.1. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ  

ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ  
ɦɚɫɥɚ ɆȽ-30 ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ  

ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɚɜɥɟɧɢɹ 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɨɫɬɨɹɧɫɬɜɚ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɸɬ ɤɪɢɬɟɪɢɣ ɢɧ-
ɞɟɤɫɚ ɜɹɡɤɨɫɬɢ (ɂȼ). ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɩɨɫɬɨɹɧɫɬɜɚ 
ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ. Чɟɦ ɜɵɲɟ ɢɧɞɟɤɫ ɜɹɡɤɨ-
ɫɬɢ, ɬɟɦ ɛɨɥɟɟ ɩɨɥɨɝɨɣ ɹɜɥɹɟɬɫɹ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟ-
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ɪɚɬɭɪɵ (ɪɢɫ. 4.2). ɇɚɢɥɭɱɲɟɣ ɠɢɞɤɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɠɢɞɤɨɫɬɶ ɫɨ ɫɬɚɛɢɥɶ-
ɧɨɣ ɜɹɡɤɨɫɬɶɸ ɜɨ ɜɫɟɦ ɢɧɬɟɪɜɚɥɟ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ. 

ɂɧɞɟɤɫ ɜɹɡɤɨɫɬɢ (ɂȼ) ɨɩɪɟɞɟɥɹɸɬ, ɫɪɚɜɧɢɜɚɹ ɤɪɢɜɭɸ )t(  ɢɫɫɥɟ-
ɞɭɟɦɨɝɨ ɦɚɫɥɚ ɫ ɤɪɢɜɵɦɢ )t(11 ; )t(22  ɞɜɭɯ ɷɬɚɥɨɧɧɵɯ ɦɚɫɟɥ ɫ 
ɨɞɢɧɚɤɨɜɨɣ ɜɹɡɤɨɫɬɶɸ 100  ɩɪɢ t = 100

 °ɋ . ɉɟɪɜɨɟ ɢɡ ɷɬɢɯ ɦɚɫɟɥ (ɤɪɢ-
ɜɚɹ 1) ɢɦɟɟɬ ɩɨɥɨɝɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɢ ɂȼ = 100, ɚ ɜɬɨɪɨɟ – ɤɪɭɬɭɸ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɭ (ɤɪɢɜɚɹ 2) ɢ ɂȼ = 0. Ɉɛɵɱɧɨ ɞɥɹ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ ɦɚɫɟɥ 
ɂȼ = 70…100, ɞɥɹ ɡɚɝɭɳɟɧɧɵɯ ɂȼ = 120…180. ɉɪɚɤɬɢɱɟɫɤɢ ɂȼ ɨɩɪɟɞɟ-
ɥɹɸɬ ɩɨ ɧɨɦɨɝɪɚɦɦɚɦ. 

 

 
 

Ɋɢɫ. 4.2. Ɂɚɜɢɫɢɦɨɫɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ  
ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ 

 

ȼ ɨɛɨɡɧɚɱɟɧɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢɧɹɬɨ ɭɤɚɡɵɜɚɬɶ ɤɢɧɟɦɚɬɢɱɟɫɤɭɸ 
ɜɹɡɤɨɫɬɶ ɜ ɫɋɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 50

ɨɋ; ɧɚɩɪɢɦɟɪ, ɭ ɦɚɫɥɚ ɆȽ-30 ɤɢɧɟɦɚ-
ɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɪɚɜɧɚ 30 ɫɋɬ, ɭ ɦɚɫɥɚ ȺɆȽ-10 – 10 ɫɋɬ. 

ɋɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɜɵɛɨɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɦɟɟɬ ɟɟ ɫɠɢ-
ɦɚɟɦɨɫɬɶ. ɋɠɢɦɚɟɦɨɫɬɶ ɠɢɞɤɨɫɬɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɨɞɭɥɟɦ ɨɛɴɟɦɧɨɣ 
ɭɩɪɭɝɨɫɬɢ ȿ.  

Ɋɚɡɥɢɱɚɸɬ ɚɞɢɚɛɚɬɢɱɟɫɤɢɣ ɢ ɢɡɨɬɟɪɦɢɱɟɫɤɢɣ ɦɨɞɭɥɢ ɨɛɴɟɦɧɨɣ ɭɩɪɭ-
ɝɨɫɬɢ ɠɢɞɤɨɫɬɢ. Ⱥɞɢɚɛɚɬɢɱɟɫɤɢɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɩɨ ɜɟɥɢɱɢɧɟ ɛɨɥɶɲɟ 
ɢɡɨɬɟɪɦɢɱɟɫɤɨɝɨ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɛɵɫɬɪɨɩɪɨɬɟɤɚɸɳɢɯ 
(ɞɢɧɚɦɢɱɟɫɤɢɯ) ɩɪɨɰɟɫɫɨɜ, ɬ.ɟ. ɤɨɝɞɚ ɨɬɫɭɬɫɬɜɭɟɬ ɬɟɩɥɨɨɛɦɟɧ ɢɡ-ɡɚ ɢɧɟɪ-
ɰɢɨɧɧɨɫɬɢ ɬɟɩɥɨɜɵɯ ɫɜɨɣɫɬɜ ɠɢɞɤɨɫɬɢ.  
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ɂɡɨɬɟɪɦɢɱɟɫɤɢɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɬɚɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɟɦ 
ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɢɡɭɱɟɧɢɢ ɫɬɚɬɢɱɟɫɤɢɯ ɢ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɢɡɤɨɱɚɫɬɨɬ-
ɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɝɞɚ ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɫɬɢ ɨɱɟɧɶ ɦɟɞɥɟɧɧɨ ɢɡɦɟɧɹɟɬɫɹ 
ɩɪɢ ɦɟɞɥɟɧɧɨɦ ɫɠɚɬɢɢ ɠɢɞɤɨɫɬɢ ɢɥɢ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɨɣ: ɢɡɚɞ ȿ5,1ȿ . 

ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɩɪɨɬɟ-
ɤɚɸɬ ɛɵɫɬɪɟɟ, ɱɟɦ ɬɟɩɥɨɜɵɟ, ɧɚ ɩɪɚɤɬɢɤɟ ɨɛɵɱɧɨ ɭɱɢɬɵɜɚɸɬ ɚɞɢɚɛɚɬɢɱɟ-
ɫɤɢɣ ɦɨɞɭɥɶ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɢ ɜɵɫɨɤɢɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɤɚ-
ɱɟɫɬɜ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɛɨɥɶɲɨɣ ɦɨɞɭɥɶ 
ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ȿ. Ɇɨɞɭɥɶ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ, 
ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 1 350…1 750 Ɇɉɚ 
(ɞɥɹ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ȿ = 600…1 500 Ɇɉɚ), ɚ ɞɥɹ ɜɨɞɵ 

 2 000 Ɇɉɚ.  

Ɂɚɦɟɬɢɦ, ɱɬɨ ɞɥɹ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɫɬɚɥɟɣ ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ȿɫ =          

= 2 10
5
 Ɇɉɚ, ɱɬɨ ɛɨɥɟɟ ɱɟɦ ɜ 100 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɦɨɞɭɥɶ ɨɛɴɟɦɧɨɣ ɭɩɪɭ-

ɝɨɫɬɢ ɦɢɧɟɪɚɥɶɧɵɯ ɦɚɫɟɥ. 
ȼɟɥɢɱɢɧɚ ɦɨɞɭɥɹ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɪɚɛɨɱɟɣ ɠɢɞ-

ɤɨɫɬɢ, ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɦɨɞɭɥɶ ɨɛɴɟɦ-
ɧɨɣ ɭɩɪɭɝɨɫɬɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɩɨ ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ  

BȺpȿ , ɡɞɟɫɶ Ⱥ ɢ ȼ ɤɨɷɮɮɢɰɢɟɧɬɵ; p – ɞɚɜɥɟɧɢɟ.  

Ɇɨɞɭɥɶ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭ-
ɪɵ. Ɉɞɧɚɤɨ ɢɡɦɟɧɟɧɢɟ ɦɨɞɭɥɹ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜ ɪɚɛɨɱɟɦ 
ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɣ ɧɟ ɩɪɟɜɵɲɚɟɬ 10 %, ɷɬɢɦ 
ɢɡɦɟɧɟɧɢɟɦ ɧɚ ɩɪɚɤɬɢɤɟ ɨɛɵɱɧɨ ɩɪɟɧɟɛɪɟɝɚɸɬ. 

ɇɚ ɜɟɥɢɱɢɧɭ ɦɨɞɭɥɹ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɫɭɳɟɫɬ-
ɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɟɬ ɧɚɥɢɱɢɟ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ, ɩɪɢɜɨɞɹɳɟɟ ɤ 
ɟɝɨ ɡɧɚɱɢɬɟɥɶɧɨɦɭ ɫɧɢɠɟɧɢɸ. 

Ⱦɚɧɧɵɟ ɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ (ɜɨɡɞɭ-
ɯɚ) ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɩɨɤɚ ɱɬɨ ɧɟ ɨɞɧɨɡɧɚɱɧɵ. ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɜ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɞɟɣɫɬɜɭɸɳɟɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɫɨɞɟɪɠɢɬɫɹ ɨɬ 0,5 ɞɨ 5 % 

(ɱɚɳɟ 1,5…2,5 %), ɚ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ – ɞɨ 10…15 % ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ 
ɝɚɡɚ ɨɬ ɨɛɳɟɝɨ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ. Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɜ 
ɠɢɞɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɝɢɞɪɨɫɢɫɬɟɦɵ ɩɨɫɥɟ ɟɟ ɜɤɥɸɱɟɧɢɹ. 
ȿɫɥɢ ɞɨ ɜɤɥɸɱɟɧɢɹ ɝɢɞɪɨɫɢɫɬɟɦɵ ɧɟɪɚɫɬɜɨɪɟɧɧɵɣ ɝɚɡ ɨɬɫɭɬɫɬɜɭɟɬ, ɬɨ 
ɱɟɪɟɡ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ ɪɚɛɨɬɵ ɟɝɨ ɤɨɥɢɱɟɫɬɜɨ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 2…6 % 

ɨɬ ɨɛɴɟɦɚ ɠɢɞɤɨɫɬɢ ɢ ɜɵɲɟ. 
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Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɨɞɭɥɹ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ ɝɚɡɨɠɢɞɤɨɫɬɧɨɣ ɫɦɟɫɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɭɥɵ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɥɢɬɟɪɚɬɭɪɟ.  

ɇɚɥɢɱɢɟ ɜ ɠɢɞɤɨɫɬɢ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɡɚɦɟɬɧɨ ɫɧɢɠɚɟɬ ɜɵɯɨɞɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɰɟɥɨɦ:  

- ɩɨɞɚɱɭ ɧɚɫɨɫɨɜ ɢɡ-ɡɚ ɧɟɞɨɡɚɩɨɥɧɟɧɢɹ ɢɯ ɪɚɛɨɱɢɯ ɤɚɦɟɪ; 
- ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ ɢɡ-ɡɚ ɭɜɟɥɢɱɟɧɢɹ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɫɩɨɥɧɢ-

ɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ; 
- ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɢɡ-ɡɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɡɚɬɪɚɬ ɦɨɳɧɨɫɬɢ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɫɠɚɬɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
- ɬɨɱɧɨɫɬɶ ɩɨɡɢɰɢɨɧɢɪɨɜɚɧɢɹ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɢɫɩɨɥ-

ɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɢ ɞɪ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ ɝɚɡ (ɜɨɡɞɭɯ) ɭɫɢɥɢɜɚɟɬ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɟ ɤɨɥɟɛɚɧɢɹ 

ɞɚɜɥɟɧɢɹ ɜ ɤɚɧɚɥɚɯ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɝɢɞɪɨɥɢɧɢɹɯ, ɱɬɨ ɭɫɢɥɢɜɚɟɬ ɤɚ-
ɜɢɬɚɰɢɨɧɧɭɸ ɷɪɨɡɢɸ ɞɟɬɚɥɟɣ ɧɚɫɨɫɨɜ ɢ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ, ɡɧɚɱɢɬɟɥɶɧɨ 
ɩɨɜɵɲɚɟɬ ɲɭɦ ɢ ɜɢɛɪɚɰɢɸ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ. ȼɫɟ ɷɬɨ ɝɨɜɨɪɢɬ ɨ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɱɟɬɚ ɫɨɞɟɪɠɚɧɢɹ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɝɚɡɚ ɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɪɚɫɱɟɬɟ ɢɥɢ ɢɫɫɥɟɞɨɜɚɧɢɢ. 

Ʉ ɩɨɤɚɡɚɬɟɥɹɦ ɤɚɱɟɫɬɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɬɚɤɠɟ ɬɟɦɩɟɪɚ-
ɬɭɪɵ ɡɚɫɬɵɜɚɧɢɹ ɢ ɜɫɩɵɲɤɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ – ɷɬɚ ɬɚ ɦɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨ-
ɪɨɣ ɩɚɪɵ ɧɚɝɪɟɜɚɟɦɨɝɨ ɦɚɫɥɚ ɨɛɪɚɡɭɸɬ ɫ ɜɨɡɞɭɯɨɦ ɜɨɫɩɥɚɦɟɧɹɸɳɭɸɫɹ 
ɫɦɟɫɶ ɩɪɢ ɩɨɞɧɟɫɟɧɢɢ ɤ ɧɟɣ ɩɥɚɦɟɧɢ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɹɜɥɹɟɬɫɹ ɩɨ-
ɤɚɡɚɬɟɥɟɦ, ɩɨɡɜɨɥɹɸɳɢɦ ɫɭɞɢɬɶ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɠɢɞɤɨɫɬɢ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ – ɬɚɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɦɚɫɥɨ ɡɚ-
ɝɭɫɬɟɜɚɟɬ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚɪɭɲɚɟɬɫɹ ɟɝɨ ɬɟɤɭɱɟɫɬɶ. Ɍɟɦɩɟ-
ɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚ 10…20 

ɨɋ ɧɢɠɟ 
ɧɚɢɦɟɧɶɲɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭ-
ɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 70…80 

ɨɋ.  
ɉɨɞ ɫɬɨɣɤɨɫɬɶɸ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɩɨɧɢɦɚɟɬɫɹ ɢɯ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨ-

ɯɪɚɧɹɬɶ ɫɜɨɢ ɫɜɨɣɫɬɜɚ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɯɪɚɧɟɧɢɹ. 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɢɫɬɟɦ ɧɚ ɪɚɛɨɱɢɟ ɠɢɞɤɨɫɬɢ ɜɨɡɞɟɣ-

ɫɬɜɭɸɬ ɜɵɫɨɤɢɟ ɢ ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɞɚɜɥɟɧɢɟ, ɜɢɛɪɚɰɢɹ, ɩɪɨɢɫɯɨɞɢɬ 
ɦɧɨɝɨɤɪɚɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ (ɦɹɬɢɟ) ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɟɟ ɱɟɪɟɡ 
ɳɟɥɟɜɵɟ ɡɚɡɨɪɵ, ɤɚɧɚɥɵ, ɞɪɨɫɫɟɥɢ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ.  

ȼɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɜɵɡɵɜɚɸɬ ɫɬɚɪɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɨɟ ɫɨ-
ɩɪɨɜɨɠɞɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 
ɠɢɞɤɨɫɬɢ (ɷɬɢ ɹɜɥɟɧɢɹ ɧɚɡɵɜɚɸɬ ɞɟɫɬɪɭɤɰɢɟɣ). ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɦɟɧɟɧɢɟ ɜɹɡɤɨɫɬɢ (ɫɧɢɠɚɟɬɫɹ ɞɨ 50 % ɨɬ ɫɜɨɟɝɨ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɡɧɚ-
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ɱɟɧɢɹ), ɩɥɨɬɧɨɫɬɢ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ, ɭɯɭɞɲɚɸɬɫɹ ɫɦɚɡɵɜɚɸɳɢɟ 
ɫɜɨɣɫɬɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɬ.ɞ. 

ɏɢɦɢɱɟɫɤɨɟ ɪɚɡɥɨɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɨɤɢɫɥɟ-
ɧɢɹ ɟɟ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ, ɤɚɬɚɥɢɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ ɩɪɢ ɷɬɨɦ ɨɤɚɡɵɜɚɟɬ 
ɬɟɦɩɟɪɚɬɭɪɚ. ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɤɚɠɞɵɟ 
10 

ɨɋ ɫɤɨɪɨɫɬɶ ɟɟ ɨɤɢɫɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 2−3 ɪɚɡɚ.  
Ɏɢɡɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɠɢɞɤɨɫɬɢ – ɫɩɨɫɨɛɧɨɫɬɶ ɟɟ ɞɥɢɬɟɥɶɧɨ ɫɨ-

ɯɪɚɧɹɬɶ ɫɜɨɢ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ (ɜɹɡɤɨɫɬɶ, ɩɥɨɬɧɨɫɬɶ, 
ɫɦɚɡɵɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ) ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ. 

Ɇɟɯɚɧɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ – ɫɩɨɫɨɛɧɨɫɬɶ ɠɢɞɤɨɫɬɢ ɪɚɛɨɬɚɬɶ ɩɪɢ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɜɢɛɪɚɰɢɢ ɛɟɡ ɪɚɫɫɥɨɟɧɢɹ ɧɚ ɤɨɦɩɨɧɟɧɬɵ. 

ɏɢɦɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɠɢɞɤɨɫɬɢ – ɭɫɬɨɣɱɢɜɨɫɬɶ ɠɢɞɤɨɫɬɢ ɤ ɨɤɢɫ-
ɥɟɧɢɸ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɢɡ ɠɢɞɤɨɫɬɢ ɜɵɩɚɞɚɟɬ ɨɫɚɞɨɤ 
ɜ ɜɢɞɟ ɫɦɨɥɵ ɢ ɤɨɤɫɨɩɨɞɨɛɧɵɯ ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ, ɩɨɩɚɞɚɹ ɜ ɡɚɡɨɪɵ ɝɢɞ-
ɪɨɚɩɩɚɪɚɬɨɜ, ɩɚɪɚɥɢɡɭɸɬ ɢɯ ɪɚɛɨɬɭ. Ɂɚɪɚɳɢɜɚɧɢɟ ɳɟɥɟɣ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ 
ɧɚɡɵɜɚɟɬɫɹ ɨɛɥɢɬɟɪɚɰɢɟɣ. 

Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɢ ɝɢɞɪɨɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ: 

 ɩɪɢɦɟɧɹɬɶ ɝɢɞɪɨɫɢɫɬɟɦɭ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ; 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɞɟɠɧɭɸ ɮɢɥɶɬɪɚɰɢɸ ɠɢɞɤɨɫɬɢ; 
 ɭɦɟɧɶɲɚɬɶ ɤɨɥɢɱɟɫɬɜɨ ɧɟɪɚɫɬɜɨɪɟɧɧɨɝɨ ɜɨɡɞɭɯɚ, ɫɬɪɟɦɢɬɶɫɹ ɤ 

ɭɦɟɧɶɲɟɧɢɸ ɤɨɧɬɚɤɬɚ ɜɨɡɞɭɯɚ ɫ ɠɢɞɤɨɫɬɶɸ ɜ ɝɢɞɪɨɛɚɤɟ; 
 ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɪɚɛɨɱɟɣ ɬɟɦɩɟɪɚɬɭɪɵ ɠɢɞɤɨɫɬɢ ɢ ɬ.ɞ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɨɣ ɞɟɫɬɪɭɤɰɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨ-
ɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɳɟɥɟɜɵɯ ɡɚɡɨɪɨɜ, ɤɚɩɢɥɥɹɪ-
ɧɵɯ ɤɚɧɚɥɨɜ, ɞɪɨɫɫɟɥɟɣ, ɚ ɬɚɤɠɟ ɜɢɛɪɚɰɢɨɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɝɢɞɪɨɫɢɫ-
ɬɟɦɭ. 

Ʉ ɪɚɛɨɱɢɦ ɠɢɞɤɨɫɬɹɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫ-
ɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: 

- ɦɢɧɢɦɚɥɶɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɜɹɡɤɨɫɬɢ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɪɟɛɭɟɦɨɦ 
ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ, ɜɵɫɨɤɢɣ ɢɧɞɟɤɫ ɜɹɡɤɨɫɬɢ; 

- ɜɵɫɨɤɢɣ ɦɨɞɭɥɶ ɨɛɴɟɦɧɨɣ ɭɩɪɭɝɨɫɬɢ;  
- ɜɵɫɨɤɚɹ ɯɢɦɢɱɟɫɤɚɹ, ɮɢɡɢɱɟɫɤɚɹ, ɦɟɯɚɧɢɱɟɫɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɯɪɚɧɟɧɢɢ; 
- ɯɨɪɨɲɢɟ ɫɦɚɡɵɜɚɸɳɢɟ ɫɜɨɣɫɬɜɚ; 
- ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ (ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɶ) ɢ ɧɢɡɤɚɹ ɬɟɦ-

ɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ; 
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- ɯɨɪɨɲɚɹ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ɢ ɦɚɥɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɜɨɝɨ ɪɚɫɲɢ-
ɪɟɧɢɹ; 

- ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɫɥɭɠɛɵ; 
- ɨɬɫɭɬɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ, ɜɨɞɵ, ɜɨɡɞɭɯɚ; 
- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ. 
ȿɞɢɧɨɣ ɫɢɫɬɟɦɵ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɢ ɨɛɨɡɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɧɟ 

ɫɭɳɟɫɬɜɭɟɬ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɨ ɨɛɨɡɧɚɱɟɧɢɟ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ ɩɨ ɨɛɥɚɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ. Чɚɳɟ ɢɯ ɧɚɡɵɜɚɸɬ ɦɚɫɥɚɦɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɜɜɨɞɹ ɜ ɨɛɨ-
ɡɧɚɱɟɧɢɟ ɛɭɤɜɵ ɆȽ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɭɬɨɱɧɟɧɢɟɦ ɧɚɡɧɚɱɟɧɢɹ: ɞɥɹ ɝɢɞ-
ɪɨɫɢɫɬɟɦ ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ – ɦɚɫɥɚ ɢɧɞɭɫɬɪɢɚɥɶɧɵɟ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɟ – ɂȽ, ɞɥɹ ɚɜɢɚɰɢɨɧɧɨɣ ɬɟɯɧɢɤɢ – ȺɆȽ, ɞɥɹ ɦɨɛɢɥɶɧɵɯ ɦɚ-
ɲɢɧ – ɆȽȿ, ȼɆȽɁ. 

Ⱦɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɪɟɤɨɦɟɧɞɭɸɬɫɹ 
ɤ ɩɪɢɦɟɧɟɧɢɸ ɞɜɚ ɫɨɪɬɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ – ȼɆȽɁ, ɆȽ-30 ɢ ɆȽ-30ɭ. 

ȼɫɟɫɟɡɨɧɧɨɟ ɦɚɫɥɨ ȼɆȽɁ – ɨɫɧɨɜɧɨɣ ɡɢɦɧɢɣ ɫɨɪɬ ɞɥɹ ɝɢɞɪɨɫɢɫɬɟɦ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ. Ɉɧɨ ɞɨɩɭɫɤɚɟɬ ɪɚɛɨɬɭ ɩɪɢ ɬɟɦɩɟɪɚɬɭ-
ɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ –40 ɞɨ + 50 

ɨɋ, ɪɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɞɨ +90 
ɨɋ. 

ȼ ɫɜɹɡɢ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚ-
ɲɢɧ ɦɚɫɥɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɡɚɦɟɧɹɸɬ ɤɚɠɞɵɣ ɫɟɡɨɧ. Ʌɟɬɨɦ ɡɚɩɪɚɜɥɹɸɬ ɦɚɫ-
ɥɨɦ ɆȽ-30. 

ȼ ɬɚɛɥ. 4.1 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨ-
ɫɬɪɚɧɟɧɧɵɯ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɦɨɛɢɥɶ-
ɧɵɯ ɦɚɲɢɧ. 

ȽɈɋɌ 17216-71 ɭɫɬɚɧɚɜɥɢɜɚɟɬ 19 ɤɥɚɫɫɨɜ ɱɢɫɬɨɬɵ ɪɚɛɨɱɢɯ ɠɢɞɤɨɫɬɟɣ 
ɝɢɞɪɨɩɪɢɜɨɞɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɭɤɚɡɵɜɚɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ ɱɢɫɬɨɬɵ ɭɫɬɚɧɨɜɥɟɧɵ 
ɩɪɟɞɟɥɶɧɵɟ ɧɨɪɦɵ ɡɚɝɪɹɡɧɟɧɢɣ ɱɚɫɬɢɰɚɦɢ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɝɪɚɧɭɥɨɦɟɬɪɢ-
ɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɩɪɢ ɷɬɨɦ ɡɚɝɪɹɡɧɟɧɢɹɦɢ ɫɱɢɬɚɸɬɫɹ ɜɫɟ ɩɨɫɬɨɪɨɧɧɢɟ ɱɚɫ-
ɬɢɰɵ, ɜɤɥɸɱɚɹ ɩɪɨɞɭɤɬɵ ɫɦɨɥɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɨɪɝɚɧɢɱɟɫɤɢɟ ɱɚɫɬɢɰɵ.  

Чɚɫɬɢɰɵ ɡɚɝɪɹɡɧɟɧɢɣ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 200 ɦɤɦ (ɧɟ ɫɱɢɬɚɹ ɜɨɥɨɤɨɧ) ɜ 
ɦɚɫɥɚɯ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. Ʉ ɜɨɥɨɤɧɚɦ ɨɬɧɨɫɹɬɫɹ ɱɚɫɬɢɰɵ ɧɟ ɛɨɥɟɟ 30 ɦɤɦ 
ɩɪɢ ɞɥɢɧɟ, ɩɪɟɜɵɲɚɸɳɟɣ ɬɨɥɳɢɧɭ ɧɟ ɦɟɧɟɟ ɱɟɦ ɜ 10 ɪɚɡ. 

ɉɪɚɤɬɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɨɛɳɟɦɚ-
ɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 10−14 ɤɥɚɫɫɚɦ ɱɢɫɬɨɬɵ, 
ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɨɧɚ ɱɚɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
12−14 ɤɥɚɫɫɚɦ ɱɢɫɬɨɬɵ. ɉɚɪɚɦɟɬɪɵ ɤɥɚɫɫɨɜ ɱɢɫɬɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 17216-71 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4.2. 
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Ɍɚɛɥɢɰɚ 4.1 

 

ǼȟțȜȐțȩȓ хȎȞȎȘȠȓȞȖȟȠȖȘȖ ȚȎȟȓș Ȓșя ȚȜȏȖșȪțȩх ȚȎȦȖț 
 

 

Ɇɚɪɤɚ ɦɚɫɥɚ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɩɨ 
ȽɈɋɌ 17479.3-85 

ɉɥɨɬɧɨɫɬɶ 
ɩɪɢ 20 

ɨɋ, 
ɤɝ/ɦ3

 

ɂɧɞɟɤɫ 
ɜɹɡɤɨɫɬɢ 

ȼɹɡɤɨɫɬɶ 

ɩɪɢ 50 
ɨɋ, ɫɋɬ 

ȼɆȽɁ ɆȽ-15-ȼ (ɫ) 865 130…160 10 

ɆȽ-30  ɆȽ-46-Ȼ 885 – 27…33 

ɆȽ-30 ɭ 

(ɆȽȿ-46ȼ) 
ɆȽ-46-ȼ 890 85 25 

ɆȽȿ-10Ⱥ ɆȽ-15-ȼ 834 – 10 

ȺɆȽ-10 ɆȽ-15-Ȼ 850 – 10 

Ⱥɍ ɆȽ-22-Ⱥ 890 55 12…14 

Ⱥɍɉ ɆȽ-22-Ȼ ɇɟ  
ɭɤɚɡɚɧɚ 

– ɇɟ  
ɭɤɚɡɚɧɚ 

ɂ-20Ⱥ – 890 85 17…23 

ɂ-30Ⱥ – 890 85 28…33 

 

 
Ɍɚɛɥɢɰɚ 4.2  

 
ǸșȎȟȟȩ ȥȖȟȠȜȠȩ ȔȖȒȘȜȟȠȖ (ǱǼǿȀ жмзжл-71) 

 

 

Ʉɥɚɫɫ 
ɱɢɫɬɨɬɵ 

ɠɢɞɤɨɫɬɢ 

Чɢɫɥɨ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ ɜ ɨɛɴɟɦɟ ɠɢɞɤɨɫɬɢ 100  0,5 

ɫɦ3,  

ɧɟ ɛɨɥɟɟ, ɩɪɢ ɪɚɡɦɟɪɟ ɱɚɫɬɢɰ, ɦɤɦ 

 

Ɇɚɫɫɚ 

ɡɚɝɪɹɡɧɟɧɢɣ, 
%, 

ɧɟ ɛɨɥɟɟ 
ɫɜɵɲɟ 
5 ɞɨ 10 

 

ɫɜɵɲɟ 
10 ɞɨ 25 

 

ɫɜɵɲɟ 
25 ɞɨ 50 

ɫɜɵɲɟ 
50 ɞɨ 
100 

ɫɜɵɲɟ 
100 ɞɨ 

200 

 

ɜɨɥɨɤɧɨ 

10 16 000 8 000 8 000 100 25 5 0,0008 

11 31 500 16 000 16 000 200 50 10 0,0016 

12 63 000 31 500 31 500 400 100 20 0,0032 

13 ɇɟ 

ɧɨɪɦɢ- 

ɪɭɟɬɫɹ 

63 000 63 000 800 200 40 0,005 

14 125 000 125 000 1 600 400 80 0,008 
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Ʉɪɢɬɟɪɢɹɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɧɟɨɛɯɨɞɢɦɭɸ ɫɬɟɩɟɧɶ ɱɢɫɬɨɬɵ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ, ɹɜɥɹɸɬɫɹ ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɨɜ ɦɟɠɞɭ ɫɨɩɪɹɝɚɟ-
ɦɵɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɜ ɷɥɟɦɟɧɬɚɯ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɜɟɥɢɱɢɧɚ ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ. 

ȼɇɂɂɝɢɞɪɨɩɪɢɜɨɞ ɪɟɤɨɦɟɧɞɨɜɚɥ ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɨɛɳɟɦɚɲɢɧɨ-
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɶɸ ɞɨ 50 ɤȼɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 12 ɤɥɚɫɫ 
ɱɢɫɬɨɬɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɚ ɩɪɢ ɦɨɳɧɨɫɬɢ 50…150 ɤȼɬ – 13 ɤɥɚɫɫ, ɩɪɢ 
ɷɬɨɦ ɤɨɧɬɪɨɥɶ ɤɥɚɫɫɚ ɱɢɫɬɨɬɵ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɹɡɚɬɟɥɟɧ [21].  

Ⱦɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ (ɛɨɥɟɟ 150 ɤȼɬ) ɫ ɛɨɥɶɲɢɦɢ 
ɡɚɡɨɪɚɦɢ ɜ ɫɨɩɪɹɝɚɟɦɵɯ ɩɚɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 14 ɤɥɚɫɫ ɱɢɫɬɨɬɵ. ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɹ ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɭɱɢɬɵɜɚɹ ɜɨɡ-
ɦɨɠɧɨɫɬɶ ɭɜɟɥɢɱɟɧɢɹ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ, ɩɪɢ 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɨɱɢɫɬɤɟ ɢɥɢ ɡɚɦɟɧɟ ɠɢɞɤɨɫɬɢ. 

ȼɨɩɪɨɫɵ ɡɚɳɢɬɵ ɦɚɫɥɚ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɟɛɭɸɬ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɨɞɯɨ-
ɞɚ ɤ ɜɵɩɨɥɧɟɧɢɸ ɨɩɪɟɞɟɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɝɢɞɪɨɫɢɫɬɟɦɵ, 
ɩɟɪɟɜɨɡɤɟ ɢ ɯɪɚɧɟɧɢɸ ɦɚɫɥɚ, ɢɡɝɨɬɨɜɥɟɧɢɸ ɢ ɦɨɧɬɚɠɭ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨ-
ɩɪɢɜɨɞɚ, ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

ɉɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɛɚɤɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɞɧɨ ɜɵɩɨɥɧɹɬɶ ɧɚɤɥɨɧɧɵɦ, 
ɱɬɨɛɵ ɜ ɟɝɨ ɧɢɠɧɟɣ ɱɚɫɬɢ ɫɨɛɢɪɚɥɢɫɶ ɡɚɝɪɹɡɧɟɧɢɹ. Ⱦɥɹ ɢɯ ɫɥɢɜɚ ɧɟɨɛɯɨ-
ɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɩɪɨɛɤɭ. ȼɧɭɬɪɟɧɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɩɨɫɥɟ ɨɱɢɫɬ-
ɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɤɨɪɪɨɡɢɢ ɦɚɫɥɨɫɬɨɣɤɢɦ ɩɨɤɪɵɬɢɟɦ.  

Ɋɚɡɞɟɥɢɬɟɥɶɧɚɹ ɩɟɪɟɝɨɪɨɞɤɚ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɚɹ ɜ ɛɚɤɟ, ɛɭɞɟɬ ɫɩɨɫɨɛ-
ɫɬɜɨɜɚɬɶ ɨɫɚɠɞɟɧɢɸ ɱɚɫɬɢɰ ɡɚɝɪɹɡɧɟɧɢɣ. Ʉɨɧɫɬɪɭɤɰɢɹ ɛɚɤɚ ɞɨɥɠɧɚ ɩɪɟ-
ɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɫɚɩɭɧɚ (ɜɨɡɞɭɲɧɨɝɨ ɮɢɥɶɬɪɚ) ɞɥɹ ɨɱɢɫɬɤɢ ɩɨ-
ɫɬɭɩɚɸɳɟɝɨ ɜ ɛɚɤ ɜɨɡɞɭɯɚ ɨɬ ɩɵɥɢ.  

Ⱦɥɹ ɡɚɥɢɜɤɢ ɢɥɢ ɞɨɥɢɜɤɢ ɜ ɛɚɤ ɦɚɫɥɚ ɞɨɥɠɟɧ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧ ɫɩɟ-
ɰɢɚɥɶɧɵɣ ɡɚɥɢɜɧɨɣ ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

Ɍɪɟɛɭɟɬɫɹ ɬɳɚɬɟɥɶɧɨ ɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɜɫɟ ɦɟɫɬɚ ɫɬɵɤɨɜɤɢ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ ɜ ɡɨɧɚɯ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɜɚɤɭɭɦɚ, ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɨɞɫɨɫ 
ɡɚɩɵɥɟɧɧɨɝɨ ɜɨɡɞɭɯɚ.  

Ʉɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɚɥɢɱɢɟ ɝɪɹ-
ɡɟɫɴɟɦɧɢɤɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢ ɟɝɨ ɷɤɫɩɥɭɚ-
ɬɚɰɢɢ ɦɚɫɥɨ ɞɨɥɠɧɨ ɩɨɫɬɨɹɧɧɨ ɨɱɢɳɚɬɶɫɹ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ. ɋ ɷɬɨɣ ɰɟɥɶɸ 
ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɜɫɬɪɚɢɜɚɸɬɫɹ ɮɢɥɶɬɪɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ 
ɨɧɢ ɞɟɥɹɬɫɹ ɧɚ ɜɫɚɫɵɜɚɸɳɢɟ (ɩɪɢɟɦɧɵɟ), ɫɥɢɜɧɵɟ ɢ ɧɚɩɨɪɧɵɟ. 

Ɂɚɪɭɛɟɠɧɵɟ ɦɚɫɥɚ, ɪɟɤɨɦɟɧɞɭɟɦɵɟ ɜ ɤɚɱɟɫɬɜɟ ɡɚɦɟɧɢɬɟɥɟɣ ɨɬɟɱɟɫɬ-
ɜɟɧɧɵɯ ɦɚɫɟɥ, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4.3 [21]. 
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Ɍɚɛɥɢɰɚ 4.3 

 

ǵȎȞȡȏȓȔțȩȓ ȞȎȏȜȥȖȓ ȔȖȒȘȜȟȠȖб ȞȓȘȜȚȓțȒȡȓȚȩȓ Ȑ ȘȎȥȓȟȠȐȓ  
ȕȎȚȓțȖȠȓșȓȗ ȜȠȓȥȓȟȠȐȓțțȩх 

 

 

Ɉɬɟɱɟɫɬɜɟɧɧɵɟ ɦɚɫɥɚ 

 

 

Ɂɚɪɭɛɟɠɧɵɟ ɦɚɫɥɚ 

 

 

ȼɆȽɁ 

Shell Tellus 17; 

Mobil fluid 93; 

Esso Univisj 43; 

BP Energol HL 50EP; 

HLP 20 

 

 

Ⱥɍ;  Ⱥɍɉ 

 

Aeroshell Fluid 7; 

Shell Vitrea 21; 

Mobil Avrex 903; 

Esso Univis 40; 

BP Energol HL 50 

 

 

ɆȽȿ-46ȼ 

 

Shell Tellus 29; 

Vactra Heavy Medium 

Esstic 45; 

Energol Hydraulic 80; 

HLP 36 

 

B-30A 

 

Vitrea Oil 31; 

Energol CS 100 

 

Ɉɛɨɡɧɚɱɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ ɩɨ ȽɈɋɌ 17479.3-85 ɫɨɫɬɨɢɬ ɢɡ 
ɝɪɭɩɩ ɡɧɚɤɨɜ, ɩɟɪɜɚɹ ɢɡ ɤɨɬɨɪɵɯ ɨɛɨɡɧɚɱɚɟɬɫɹ ɛɭɤɜɚɦɢ ɆȽ (ɦɢɧɟɪɚɥɶɧɨɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ); ɜɬɨɪɚɹ ɝɪɭɩɩɚ ɡɧɚɤɨɜ – ɰɢɮɪɚɦɢ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɤɥɚɫɫ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ; ɬɪɟɬɶɹ  ɨɛɨɡɧɚɱɚɟɬɫɹ ɛɭɤɜɚɦɢ ɢ ɭɤɚɡɵɜɚɟɬ ɧɚ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɦɚɫɥɚ ɤ ɝɪɭɩɩɟ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭ-
ɪɟ 40 ɨɋ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɫɥɚ ɞɟɥɹɬ ɧɚ ɤɥɚɫɫɵ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥ. 4.4 . 
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Ɍɚɛɥɢɰɚ 4.4 

 
ǸșȎȟȟȩ ȐяȕȘȜȟȠȖ ȑȖȒȞȎȐșȖȥȓȟȘȖх ȚȎȟȓș 

 

 

Ʉɥɚɫɫ ɜɹɡɤɨɫɬɢ 

 

Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɩɪɢ  
ɬɟɦɩɟɪɚɬɭɪɟ 40 

ɨɋ ɦɦ2/ɫ (ɫɋɬ) 

5 4,14 – 5,06 

7 6,12 – 7,48 

10 9,00 – 11,00 

15 13,50 – 16,50 

22 19,80 –24,20 

32 28,80 – 35,20 

46 41,40 – 50,60 

68 61,20 – 74,80 

100 90,00 – 110,00 

150 135,00 –165,00 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɫɜɨɣɫɬɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɫɥɚ 
ɞɟɥɹɬ ɧɚ ɝɪɭɩɩɵ Ⱥ, Ȼ, ȼ, ɭɤɚɡɚɧɧɵɟ ɜ ɬɚɛɥ. 4.5. 

 

Ɍɚɛɥɢɰɚ 4.5  
 

ǱȞȡȝȝȩ ȑȖȒȞȎȐșȖȥȓȟȘȖх ȚȎȟȓș 
 

Ƚɪɭɩɩɚ ɦɚɫɥɚ 
ɩɨ ɷɤɫɩɥɭɚɬɚ-

ɰɢɨɧ- 

ɧɵɦ ɫɜɨɣɫɬɜɚɦ 

ɋɨɫɬɚɜ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɯ ɦɚɫɟɥ 

Ɋɟɤɨɦɟɧɞɭɟɦɚɹ ɨɛɥɚɫɬɶ  
ɩɪɢɦɟɧɟɧɢɹ 

Ⱥ Ɇɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ 
ɛɟɡ ɩɪɢɫɚɞɨɤ 

Ƚɢɞɪɨɫɢɫɬɟɦɵ ɫ ɲɟɫɬɟɪɟɧɧɵɦɢ, ɩɨɪɲ-
ɧɟɜɵɦɢ ɧɚɫɨɫɚɦɢ, ɪɚɛɨɬɚɸɳɢɦɢ ɩɪɢ 
ɞɚɜɥɟɧɢɢ ɞɨ 15 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫ-
ɥɚ ɜ ɨɛɴɟɦɟ ɞɨ 80 ɨɋ 

Ȼ Ɇɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ ɫ 
ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɦɢ 
ɢ ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦɢ 
ɩɪɢɫɚɞɤɚɦɢ 

 

Ƚɢɞɪɨɫɢɫɬɟɦɵ ɫ ɧɚɫɨɫɚɦɢ ɜɫɟɯ ɬɢɩɨɜ, 
ɪɚɛɨɬɚɸɳɢɟ ɩɪɢ ɞɚɜɥɟɧɢɢ ɞɨ 25 Ɇɉɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ ɜ ɨɛɴɟɦɟ ɛɨɥɟɟ 80 ɨɋ 

ȼ Ɇɢɧɟɪɚɥɶɧɵɟ ɦɚɫɥɚ ɫ 
ɚɧɬɢɨɤɢɫɥɢɬɟɥɶɧɵɦɢ, 
ɚɧɬɢɤɨɪɪɨɡɢɣɧɵɦɢ ɢ 
ɩɪɨɬɢɜɨɢɡɧɨɫɧɵɦɢ 
ɩɪɢɫɚɞɤɚɦɢ 

Ƚɢɞɪɨɫɢɫɬɟɦɵ ɫ ɧɚɫɨɫɚɦɢ ɜɫɟɯ ɬɢɩɨɜ, 
ɪɚɛɨɬɚɸɳɢɟ ɩɪɢ ɞɚɜɥɟɧɢɢ  ɫɜɵɲɟ    25 

Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ ɦɚɫɥɚ ɜ ɨɛɴɟɦɟ ɛɨ-
ɥɟɟ 90 ɨɋ 
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Ⱦɨɩɭɫɤɚɟɬɫɹ ɞɨɛɚɜɥɟɧɢɟ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɚɫɥɚ ɜɫɟɯ ɝɪɭɩɩ ɡɚɝɭɳɚɸɳɢɯ ɢ 
ɚɧɬɢɩɟɧɧɵɯ ɩɪɢɫɚɞɨɤ. 

ɉɪɢɦɟɪ ɨɛɨɡɧɚɱɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɫɟɥ: 
ɆȽ – 15 – ȼ, 

ɝɞɟ ɆȽ – ɦɢɧɟɪɚɥɶɧɨɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɦɚɫɥɨ; 15 – ɤɥɚɫɫ ɜɹɡɤɨɫɬɢ; ȼ – 

ɝɪɭɩɩɚ ɦɚɫɥɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɫɜɨɣɫɬɜɚɦ. 
 

 

йгзг ȂȖșȪȠȞȩб ȠȓȝșȜȜȏȚȓțțȩȓ ȎȝȝȎȞȎȠȩ 
 

Мɨɛɢɥɶɧɵɟ ɦɚɲɢɧɵ ɪɚɛɨɬɚɸɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɜ ɭɫɥɨɜɢɹɯ ɩɨ-
ɜɵɲɟɧɧɨɣ ɡɚɩɵɥɟɧɧɨɫɬɢ, ɨɫɨɛɟɧɧɨ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. Ⱥɛɪɚɡɢɜɧɵɟ ɱɚɫɬɢɰɵ 
(ɩɟɫɨɤ ɢ ɞɪ.) ɩɪɨɧɢɤɚɸɬ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɱɟɪɟɡ ɫɚɩɭɧ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɬɨ-
ɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ ɞɨɡɚɩɪɚɜɤɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɪɟɦɨɧ-
ɬɟ.  

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɝɢɞɪɨɫɢɫɬɟɦ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɩɪɟɪɵɜɧɨ 
ɡɚɝɪɹɡɧɹɟɬɫɹ ɩɪɨɞɭɤɬɚɦɢ ɢɡɧɨɫɚ ɞɟɬɚɥɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɩɪɨɞɭɤɬɚɦɢ 
ɨɤɢɫɥɟɧɢɹ ɢ ɩɪɨɱɢɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɚɦɨɣ ɠɢɞɤɨɫɬɢ, 
ɜɧɟɫɟɧɢɟɦ ɡɚɝɪɹɡɧɟɧɢɣ ɢɡɜɧɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜɫɟɝɞɚ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɜɟɪɞɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɩɪɟɠ-
ɞɟɜɪɟɦɟɧɧɨɦɭ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ɉɞɧɨɣ ɢɡ ɫɚɦɵɯ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɢɱɢɧ ɨɬɤɚɡɚ ɝɢɞɪɨɫɢɫɬɟɦ ɹɜɥɹ-
ɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɢɰ ɢɥɢ ɤɚɤɢɯ-ɥɢɛɨ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟɧɢɣ 
ɜ ɷɥɟɦɟɧɬɵ, ɢɦɟɸɳɢɟ ɩɪɨɯɨɞɧɵɟ ɫɟɱɟɧɢɹ, ɢɥɢ ɜ ɡɚɡɨɪɵ ɬɪɭɳɢɯɫɹ ɩɚɪ. 

Ⱦɥɹ ɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɟ-
ɧɢɣ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɢ ɮɢɥɶɬɪɵ, ɤɨɬɨɪɵɟ ɨɬɥɢɱɚ-
ɸɬɫɹ ɩɪɢɧɰɢɩɨɦ ɞɟɣɫɬɜɢɹ ɢ ɤɨɧɫɬɪɭɤɰɢɟɣ. 

ɋɭɳɟɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɫɩɨɫɨɛɵ ɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ: ɦɟɯɚ-
ɧɢɱɟɫɤɢɣ, ɦɚɝɧɢɬɧɵɣ, ɰɟɧɬɪɨɛɟɠɧɵɣ, ɝɪɚɜɢɬɚɰɢɨɧɧɵɣ, ɷɥɟɤɬɪɨɫɬɚɬɢɱɟ-
ɫɤɢɣ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ. 

Ɉɬɞɟɥɢɬɟɥɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ, ɜ ɤɨɬɨɪɵɯ ɨɱɢɫɬɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɢɥɨɜɵɦ ɫɩɨɫɨɛɨɦ (ɧɚɩɪɢɦɟɪ, ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɚɝɧɢɬɧɨɝɨ 
ɩɨɥɹ, ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɢ ɬ.ɞ.), ɧɚɡɵɜɚɸɬɫɹ ɫɟɩɚɪɚɬɨɪɚɦɢ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥ ɦɟɯɚɧɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɠɢɞɤɨɫɬɶ ɩɪɨɩɭɫɤɚɟɬɫɹ ɱɟɪɟɡ ɩɨɪɢɫɬɭɸ ɫɪɟɞɭ ɢɥɢ ɩɨɜɟɪɯ-
ɧɨɫɬɶ ɫ ɨɬɜɟɪɫɬɢɹɦɢ ɢɥɢ ɳɟɥɹɦɢ (ɮɢɥɶɬɪɨɷɥɟɦɟɧɬɵ), ɩɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨ-
ɞɢɬ ɡɚɞɟɪɠɢɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɱɚɫɬɢɰ. 

Ɏɢɥɶɬɪɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ 
ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɟɥɹɬɫɹ ɧɚ ɳɟɥɟɜɵɟ, ɫɟɬɱɚɬɵɟ ɢ ɩɨɪɢɫɬɵɟ. ɇɚ-
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ɢɦɟɧɨɜɚɧɢɟ ɮɢɥɶɬɪɚ ɨɛɵɱɧɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɦɟɧɨɜɚɧɢɸ ɮɢɥɶɬɪɭɸɳɟ-
ɝɨ ɷɥɟɦɟɧɬɚ, ɜɯɨɞɹɳɟɝɨ ɜ ɧɟɝɨ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɮɢɥɶɬɪɨɜ ɨɬɧɨɫɹɬɫɹ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, 
ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɭɫɥɨɜɧɵɣ ɩɪɨ-
ɯɨɞ, ɞɨɩɭɫɬɢɦɵɣ ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɢ ɪɟɫɭɪɫ ɪɚɛɨɬɵ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟ-
ɦɟɧɬɚ. 

Ɍɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɨɰɟɧɢɜɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ, 
ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɮɢɥɶɬɪɨɦ. Ɋɚɡɥɢɱɚɸɬ ɚɛɫɨɥɸɬɧɭɸ ɢ ɧɨɦɢɧɚɥɶɧɭɸ ɬɨɧ-
ɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ. Ⱥɛɫɨɥɸɬɧɚɹ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ, ɩɨɥɧɨɫɬɶɸ ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɮɢɥɶɬɪɭɸ-
ɳɢɦ ɷɥɟɦɟɧɬɨɦ. ɉɨɞ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ ɩɨɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɱɚɫɬɢɰ, ɡɚɞɟɪɠɢɜɚɟɦɵɯ ɮɢɥɶɬɪɨɦ, ɱɢɫɥɨ ɤɨɬɨɪɵɯ 
ɫɨɫɬɚɜɥɹɟɬ 90…95 % ɱɚɫɬɢɰ ɬɚɤɨɝɨ ɠɟ ɪɚɡɦɟɪɚ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɧɟɨɬ-
ɮɢɥɶɬɪɨɜɚɧɧɨɣ ɠɢɞɤɨɫɬɢ. 

ȽɈɋɌ 14066-68 ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɫɥɟɞɭɸɳɢɣ ɪɹɞ ɡɧɚɱɟɧɢɣ ɧɨɦɢɧɚɥɶɧɨɣ 
ɬɨɧɤɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ ɜ ɦɤɦ: 1, 2, 5, 10, 16, 25, 40, 63, 80, 100, 125, 160, 

200 ɢ 250. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɚ ɩɪɨɩɭɫɤɚɟɦɵɯ ɱɚɫɬɢɰ ɮɢɥɶɬɪɵ ɭɫɥɨɜɧɨ ɞɟ-

ɥɹɬɫɹ ɧɚ ɮɢɥɶɬɪɵ ɝɪɭɛɨɣ (ɛɨɥɟɟ 100 ɦɤɦ), ɧɨɪɦɚɥɶɧɨɣ (ɨɬ 10 ɞɨ 
100 ɦɤɦ), ɬɨɧɤɨɣ ( 5 ɦɤɦ) ɢ ɨɫɨɛɨ ɬɨɧɤɨɣ ( 1 ɦɤɦ) ɨɱɢɫɬɤɢ. 

ɋɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɩɨ 
ȽɈɋɌ 17216-71, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬ 19 ɤɥɚɫɫɨɜ ɱɢɫɬɨɬɵ ɠɢɞɤɨɫɬɢ: 
00, 0, 1, 2,…,17 (ɧɚɢɦɟɧɶɲɢɣ ɤɥɚɫɫ ɱɢɫɬɨɬɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɛɨɥɟɟ ɱɢɫ-
ɬɨɣ ɠɢɞɤɨɫɬɢ).  

Ʉɚɠɞɵɣ ɤɥɚɫɫ ɱɢɫɬɨɬɵ ɨɝɪɚɧɢɱɢɜɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɱɢɫɥɨ ɱɚɫɬɢɰ ɡɚ-
ɝɪɹɡɧɟɧɢɣ ɜ 100 ɫɦ3

 ɩɪɨɛɵ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɢɧɬɟɪɜɚɥɨɜ ɪɚɡɦɟɪɨɜ ɱɚɫɬɢɰ. 
ȼɟɫɶ ɞɢɚɩɚɡɨɧ ɪɚɡɦɟɪɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɱɚɫɬɢɰ ɨɬ 0,5 ɞɨ 200 ɦɤɦ ɪɚɡɛɢɬ 
ɧɚ ɜɨɫɟɦɶ ɢɧɬɟɪɜɚɥɨɜ. ɉɪɢ ɷɬɨɦ ɦɚɫɫɚ ɡɚɝɪɹɡɧɟɧɢɣ ɧɚɱɢɧɚɟɬ ɧɨɪɦɢɪɨ-
ɜɚɬɶɫɹ ɥɢɲɶ ɫ 6-ɝɨ ɩɨ 17-ɣ ɤɥɚɫɫɵ (ɨɬ 0,0002 ɞɨ 0,063 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).  

ɀɢɞɤɨɫɬɢ ɤɥɚɫɫɨɜ 0−2 ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɟɰɢɡɢɨɧɧɵɯ 
ɩɪɢɛɨɪɚɯ ɤɨɧɬɪɨɥɶɧɵɯ ɢ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɬɟɧɞɨɜ; ɠɢɞɤɨɫɬɢ ɤɥɚɫɫɨɜ 
3−12 ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɥɟɬɚɬɟɥɶɧɵɯ ɚɩɩɚɪɚ-
ɬɨɜ, ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɫɬɟɧɞɚɯ; ɠɢɞɤɨɫɬɢ ɤɥɚɫɫɨɜ 13−17 ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɨɛɳɟɝɨ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ. 

Ɇɚɬɟɪɢɚɥ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢ-
ɦɭɸ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ. ɉɥɨɳɚɞɶ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɞɨɥɠɧɚ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɡɚɞɚɧɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɩɪɢ ɡɚɞɚɧɧɨɦ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟ-
ɧɢɹ ɧɚ ɮɢɥɶɬɪɟ, ɩɪɢ ɷɬɨɦ ɪɚɡɦɟɪɵ ɮɢɥɶɬɪɚ ɞɨɥɠɧɵ ɛɵɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ. 
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Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɥɶɬɪɚ ɨɩɪɟɞɟɥɹɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɩɟɪɟɩɚ-
ɞɚ ɞɚɜɥɟɧɢɹ ɨɬ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɮɢɥɶɬɪ: 

 

kS

Q
p ,                                              (4.1) 

ɝɞɟ ɪ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɮɢɥɶɬɪɟ, ɉɚ; Q – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ;      
 – ɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ, ɉɚ ɫ; k – ɭɞɟɥɶɧɚɹ 

ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɟɞɢɧɢɰɵ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 
(ɪɚɫɯɨɞ ɱɟɪɟɡ ɟɞɢɧɢɰɭ ɩɥɨɳɚɞɢ ɮɢɥɶɬɪɚ ɩɪɢ ɩɟɪɟɩɚɞɟ ɞɚɜɥɟɧɢɣ 1 ɉɚ ɢ 
ɜɹɡɤɨɫɬɢ 1 ɉɚ ɫ), ɦ; S – ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ, ɦ2

. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ, ɤɚɤ ɜɢɞɧɨ ɢɡ ɮɨɪɦɭɥɵ (4.1), ɧɟɨɛ-
ɯɨɞɢɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɩɥɨɳɚɞɶ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ⱦɥɹ ɛɨɥɶɲɢɯ 
ɪɚɫɯɨɞɨɜ ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɝɨɮɪɢɪɭɸɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɦɟɧɶɲɚɬɶ 
ɨɛɴɟɦ ɢ ɝɚɛɚɪɢɬɵ ɮɢɥɶɬɪɚ. Ʉɨɧɫɬɪɭɤɰɢɹ ɮɢɥɶɬɪɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɥɟɝɤɭɸ ɡɚɦɟɧɭ ɢɥɢ ɨɱɢɫɬɤɭ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ 
ɩɨɬɟɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ɋ ɰɟɥɶɸ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟ-
ɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɮɢɥɶɬɪɵ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɩɪɨɩɭɫɤɧɵ-
ɦɢ ɤɥɚɩɚɧɚɦɢ. 

Щɟɥɟɜɵɟ ɮɢɥɶɬɪɵ – ɷɬɨ ɮɢɥɶɬɪɵ, ɜ ɤɨɬɨɪɵɯ ɨɱɢɫɬɤɚ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ 
ɩɪɨɯɨɠɞɟɧɢɢ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɳɟɥɢ (ɡɚɡɨɪɵ) ɜ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚɯ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ ɪɚɡɥɢɱɚɸɬ ɩɥɚ-
ɫɬɢɧɱɚɬɵɟ ɢ ɩɪɨɜɨɥɨɱɧɵɟ ɳɟɥɟɜɵɟ ɮɢɥɶɬɪɵ.  

ɉɥɚɫɬɢɧɱɚɬɵɟ ɮɢɥɶɬɪɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɧɚɛɨɪ ɩɥɚɫɬɢɧ, ɨɛɟɫɩɟɱɢ-
ɜɚɸɬ ɮɢɥɶɬɪɚɰɢɸ 80…120 ɦɤɦ. ɉɪɨɜɨɥɨɱɧɵɣ ɮɢɥɶɬɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɩɨ-
ɥɭɱɚɸɬ ɧɚɦɨɬɤɨɣ ɩɪɨɜɨɥɨɤɢ ɧɚ ɫɬɚɤɚɧ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɪɟɡɚɧɚ ɦɟɥɤɚɹ ɪɟɡɶ-
ɛɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɧɚɦɨɬɤɢ. Ɍɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ  (40...100 ɦɤɦ) ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɲɚɝɨɦ ɪɟɡɶɛɵ ɢ ɞɢɚɦɟɬɪɨɦ ɩɪɨɜɨɥɨɤɢ. 

ȼ ɫɟɬɱɚɬɵɯ ɮɢɥɶɬɪɚɯ ɮɢɥɶɬɪɨɜɚɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɹɱɟɣɤɢ ɫɟɬɤɢ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ⱦɥɹ ɢɡɝɨ-
ɬɨɜɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɩɪɨɜɨɥɨ-
ɤɚ ɢɥɢ ɬɟɤɫɬɢɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ.  

ɋɟɬɱɚɬɵɟ ɮɢɥɶɬɪɵ (ɪɢɫ. 4.3) ɱɚɫɬɨ ɜɵɩɨɥɧɹɸɬ ɫ ɧɟɫɤɨɥɶɤɢɦɢ (ɞɜɭɦɹ 
ɢ ɬɪɟɦɹ) ɫɥɨɹɦɢ ɮɢɥɶɬɪɭɸɳɢɯ ɫɟɬɨɤ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɜɨ ɜɫɟɯ ɫɟɬɤɚɯ ɪɚɡ-
ɦɟɪɚɦɢ ɹɱɟɟɤ ɢɥɢ ɫɟɬɤɚɦɢ, ɪɚɡɦɟɪ ɹɱɟɟɤ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɟɬɫɹ (ɭɦɟɧɶɲɚ-
ɟɬɫɹ) ɨɬ ɫɥɨɹ ɤ ɫɥɨɸ ɩɨ ɩɨɬɨɤɭ ɠɢɞɤɨɫɬɢ. 

ɉɪɢɦɟɧɟɧɢɟ ɮɢɥɶɬɪɨɜ ɫ ɦɧɨɝɨɫɥɨɣɧɵɦɢ ɫɟɬɤɚɦɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵ-
ɲɚɟɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢ ɬɨɧɤɨɫɬɶ ɨɱɢɫɬɤɢ. Ɍɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ ɷɬɢɦɢ 
ɮɢɥɶɬɪɚɦɢ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɹɱɟɣɤɢ ɫɟɬɤɢ ɜ ɫɜɟɬɭ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟ-
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ɧɢɟ ɤɨɬɨɪɨɝɨ ɞɥɹ ɫɟɬɨɤ ɩɪɨɫɬɨɝɨ ɩɟɪɟɩɥɟɬɟɧɢɹ ɪɚɜɧɨ 80…100 ɦɤɦ. 
Ɏɢɥɶɬɪɭɸɳɢɟ ɫɟɬɤɢ ɫɥɨɠɧɨɝɨ ɩɟɪɟɩɥɟɬɟɧɢɹ (ɫɚɪɠɟɜɨɝɨ ɢ ɩɪ.) ɦɨɝɭɬ ɨɬ-
ɮɢɥɶɬɪɨɜɵɜɚɬɶ ɱɚɫɬɢɰɵ ɪɚɡɦɟɪɨɦ 2…3 ɦɤɦ. Эɬɢ ɫɟɬɤɢ ɫɨɫɬɨɹɬ ɢɡ ɧɟ-
ɫɤɨɥɶɤɢɯ (5−10) ɫɥɨɟɜ ɜɢɬɨɣ ɩɪɨɜɨɥɨɤɢ, ɦɟɠɞɭ ɤɨɬɨɪɵɦɢ ɩɪɨɥɨɠɟɧɵ 
ɷɥɟɦɟɧɬɵ ɢɡ ɩɥɟɬɟɧɨɣ ɩɪɨɜɨɥɨɤɢ. Ⱦɢɚɦɟɬɪ ɩɪɨɜɨɥɨɤɢ ɪɚɜɟɧ ɧɟɫɤɨɥɶɤɢɦ 
ɦɢɤɪɨɦɟɬɪɚɦ. 

 

 
 

Ɋɢɫ. 4.3. ɋɯɟɦɵ ɮɢɥɶɬɪɨɜ: 
ɚ – ɫɟɬɱɚɬɵɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ: 1 – ɤɨɪɩɭɫ; 2, 3 – ɮɢɥɶɬɪɭɸɳɢɟ 

ɷɥɟɦɟɧɬɵ ɬɨɧɤɨɣ  ɢ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ;  4 – ɩɟɪɟɩɭɫɤɧɨɣ ɤɥɚɩɚɧ; 
ɛ – ɩɨɪɢɫɬɵɣ ɮɢɥɶɬɪ: 1 – ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ; 2 – ɤɨɪɩɭɫ 

 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɩɚɞɚɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɜ 
ɫɥɭɱɚɟ ɨɬɤɪɵɬɢɹ ɩɟɪɟɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ ɧɟɮɢɥɶɬɪɨɜɚɧɧɨɣ ɠɢɞɤɨɫɬɢ, ɩɪɢ-
ɦɟɧɹɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɣ ɮɢɥɶɬɪ (ɪɢɫ. 4.3, ɚ), ɫɨɫɬɨɹɳɢɣ ɢɡ ɮɢɥɶɬɪɭɸ-
ɳɢɯ ɷɥɟɦɟɧɬɨɜ ɬɨɧɤɨɣ 2 ɢ ɝɪɭɛɨɣ 3 ɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɟ 
ɪɚɡɦɟɳɟɧɵ ɜ ɨɛɳɟɦ ɤɨɪɩɭɫɟ 1. Ⱦɨ ɨɬɤɪɵɬɢɹ ɩɟɪɟɩɭɫɤɧɨɝɨ ɤɥɚɩɚɧɚ 4 

ɠɢɞɤɨɫɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɨɛɚ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɚ 2 

ɢ 3. ɉɪɢ ɡɚɫɨɪɟɧɢɢ ɷɥɟɦɟɧɬɚ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ 2 ɨɬɤɪɵɜɚɟɬɫɹ ɩɟɪɟɩɭɫɤɧɨɣ 
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ɤɥɚɩɚɧ 4 ɢ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ ɷɥɟɦɟɧɬ ɝɪɭɛɨɣ ɨɱɢɫɬɤɢ 3 ɩɨɫɬɭɩɚɟɬ ɤ ɜɵɯɨɞ-
ɧɨɦɭ ɲɬɭɰɟɪɭ, ɦɢɧɭɹ ɷɥɟɦɟɧɬ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. 

ȼ ɩɨɪɢɫɬɵɯ ɮɢɥɶɬɪɚɯ (ɪɢɫ. 4.3, ɛ) ɨɱɢɫɬɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɨɢɫ-
ɯɨɞɢɬ ɩɪɢ ɟɟ ɩɪɨɯɨɠɞɟɧɢɢ ɱɟɪɟɡ ɩɨɪɵ ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ 1, ɪɚɡ-
ɦɟɳɟɧɧɵɯ ɜ ɤɨɪɩɭɫɟ 2. ɉɨɪɢɫɬɵɟ ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɩɨɞɪɚɡɞɟɥɹ-
ɸɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɧɵɟ, ɤɨɝɞɚ ɡɚɝɪɹɡɧɹɸɳɢɟ ɱɚɫɬɢɰɵ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɷɥɟɦɟɧɬɚ, ɢ ɝɥɭɛɢɧɧɵɟ – ɱɚɫɬɢɰɵ ɡɚɞɟɪɠɢɜɚɸɬɫɹ ɜ ɤɚɩɢɥɥɹ-
ɪɚɯ ɦɚɬɟɪɢɚɥɚ. ȼ ɩɟɪɜɨɦ ɫɥɭɱɚɟ ɜ ɤɚɱɟɫɬɜɟ ɮɢɥɶɬɪɭɸɳɟɝɨ ɦɚɬɟɪɢɚɥɚ 
ɩɪɢɦɟɧɹɸɬɫɹ ɛɭɦɚɝɚ, ɤɚɪɬɨɧ, ɪɟɠɟ ɬɤɚɧɢ, ɜɨ ɜɬɨɪɨɦ – ɤɟɪɚɦɢɤɚ, ɦɟɬɚɥ-
ɥɨɤɟɪɚɦɢɤɚ, ɩɨɪɢɫɬɚɹ ɩɥɚɫɬɦɚɫɫɚ.  

ɉɨɪɢɫɬɵɟ ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɢɡ ɤɟɪɚɦɢɤɢ ɢ ɦɟɬɚɥɥɨɤɟɪɚɦɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ 0,5 ɦɤɦ ɢ ɧɢɠɟ. Ȼɭɦɚɠɧɵɟ ɢ ɬɤɚɧɟ-
ɜɵɟ ɮɢɥɶɬɪɭɸɳɢɟ ɷɥɟɦɟɧɬɵ ɡɚɞɟɪɠɢɜɚɸɬ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ɡɧɚɱɢɬɟɥɶɧɭɸ 
(75 %) ɱɚɫɬɶ ɬɜɟɪɞɵɯ ɜɤɥɸɱɟɧɢɣ ɪɚɡɦɟɪɨɦ ɛɨɥɟɟ 4…5 ɦɤɦ.  

ɉɪɢ ɜɵɛɨɪɟ ɮɢɥɶɬɪɨɜ ɭɱɢɬɵɜɚɸɬ ɧɟɨɛɯɨɞɢɦɵɣ ɪɚɫɯɨɞ, ɬɪɟɛɭɟɦɭɸ 
ɬɨɧɤɨɫɬɶ ɮɢɥɶɬɪɚɰɢɢ, ɞɚɜɥɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ 
ɮɢɥɶɬɪɚ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. 

ɉɪɚɤɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɮɢɥɶɬɪ ɦɨɠɟɬ ɷɮɮɟɤɬɢɜɧɨ ɡɚɳɢɳɚɬɶ ɬɨɥɶ-
ɤɨ ɬɨɬ ɷɥɟɦɟɧɬ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɨɜɥɟɧ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ-
ɫɥɟ ɧɟɝɨ, ɨɫɬɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɩɨɥɭɱɚɸɬ ɥɢɲɶ ɱɚɫɬɢɱɧɭɸ ɡɚɳɢɬɭ. 

Ɋɚɡɥɢɱɚɸɬ ɮɢɥɶɬɪɵ ɦɟɫɬɧɵɟ ɢ ɥɢɧɟɣɧɵɟ. Ʉ ɦɟɫɬɧɵɦ ɨɬɧɨɫɹɬ ɮɢɥɶɬ-
ɪɵ, ɜɫɬɪɚɢɜɚɟɦɵɟ ɜ ɨɬɞɟɥɶɧɵɟ ɷɥɟɦɟɧɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɥɹ ɡɚɳɢɬɵ ɢɯ 
ɨɬ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɟɧɢɣ. Ʌɢɧɟɣɧɵɟ ɮɢɥɶɬɪɵ ɜɵɩɨɥɧɹɸɬɫɹ ɨɛɵɱɧɨ ɜ 
ɨɬɞɟɥɶɧɨɦ ɤɨɪɩɭɫɟ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɤɚɤɨɣ-ɥɢɛɨ ɝɢɞɪɨɥɢɧɢɢ (ɜɫɚɫɵ-
ɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ, ɫɥɢɜɧɨɣ ɢ ɬ.ɞ.). 

ɇɟɤɨɬɨɪɵɟ ɜɨɡɦɨɠɧɵɟ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɨɜ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫ. 4.4.  

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɧɚɫɨɫɚ (ɫɦ. ɪɢɫ. 4.4, ɚ), ɤɨɬɨɪɵɣ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬ-
ɜɢɬɟɥɟɧ ɤ ɡɚɝɪɹɡɧɟɧɢɹɦ, ɮɢɥɶɬɪ Ф ɠɟɥɚɬɟɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɜɫɚɫɵ-
ɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ ɧɚɫɨɫɚ. Ɉɞɧɚɤɨ ɩɨ ɦɟɪɟ ɡɚɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɚ ɭɜɟɥɢ-
ɱɢɜɚɟɬɫɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ ɢ ɭɯɭɞɲɚɸɬɫɹ ɭɫ-
ɥɨɜɢɹ ɜɫɚɫɵɜɚɧɢɹ ɧɚɫɨɫɨɦ ɠɢɞɤɨɫɬɢ, ɩɨɷɬɨɦɭ ɷɬɨɬ ɫɩɨɫɨɛ ɭɫɬɚɧɨɜɤɢ 
ɮɢɥɶɬɪɚ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɫ ɫɚɦɨɜɫɚɫɵɜɚɸɳɢɦ ɧɚɫɨɫɨɦ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ. 

Ⱦɥɹ ɮɢɥɶɬɪɚ Ф, ɜɤɥɸɱɟɧɧɨɝɨ ɜ ɧɚɩɨɪɧɭɸ ɝɢɞɪɨɥɢɧɢɸ ɩɨɫɥɟ ɧɚɫɨɫɚ 
(ɫɦ. ɪɢɫ. 4.4, ɛ) ɞɥɹ ɡɚɳɢɬɵ ɜɵɫɨɤɨɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɷɥɟ-
ɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦɵ (ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Р ɢ ɰɢɥɢɧɞɪɚ Ц), ɯɚɪɚɤɬɟɪɧɚ ɪɚ-
ɛɨɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɠɟ-
ɫɬɨɱɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɱɧɨɫɬɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɤɨɪɩɭɫɚ ɮɢɥɶɬɪɚ 
ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɦɚɫɫɚ ɮɢɥɶɬɪɚ. 
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Ɋɢɫ. 4.4. ɋɯɟɦɵ ɭɫɬɚɧɨɜɤɢ ɮɢɥɶɬɪɨɜ: 
ɚ – ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ; ɛ – ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ; 

ɜ – ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ 

 

ȼɤɥɸɱɟɧɢɟ ɮɢɥɶɬɪɚ Ф ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ (ɫɦ. ɪɢɫ. 4.4, ɜ) ɧɟ ɫɨɡ-
ɞɚɟɬ ɧɟɠɟɥɚɬɟɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɢ ɧɚɫɨɫɚ, 
ɤɪɨɦɟ ɬɨɝɨ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɮɢɥɶɬɪ ɧɟ ɩɨɞɜɟɪɠɟɧ ɛɨɥɶɲɨɦɭ ɞɚɜɥɟɧɢɸ. 

Ɏɢɥɶɬɪɵ, ɢɡɨɛɪɚɠɟɧɧɵɟ ɧɚ ɪɢɫ. 4.4, ɜɤɥɸɱɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɭ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɮɢɥɶɬɪɚɰɢɸ ɜɫɟɝɨ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ (ɩɨɥɧɨɩɨɬɨɱɧɭɸ ɮɢɥɶɬɪɚɰɢɸ). Ⱦɥɹ ɮɢɥɶɬɪɚɰɢɢ ɱɚɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨ-
ɫɬɢ ɮɢɥɶɬɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɚɪɚɥɥɟɥɶɧɨ. 

Ɏɢɥɶɬɪɚɰɢɸ ɱɚɫɬɢ ɩɨɬɨɤɚ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɨɫɨɛɟɧɧɨ ɬɳɚɬɟɥɶɧɨɣ ɨɱɢɫɬɤɢ ɠɢɞɤɨɫɬɢ, ɩɨ-
ɫɬɭɩɚɸɳɟɣ ɜ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɝɢɞɪɨɚɩɩɚɪɚɬɵ. Ⱦɥɹ ɮɢɥɶɬɪɚɰɢɢ ɱɚɫɬɢ ɩɨɬɨ-
ɤɚ ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬɫɹ ɝɥɭɛɢɧɧɵɟ ɮɢɥɶɬɪɵ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. ȼ ɧɟɤɨɬɨ-
ɪɵɯ ɫɥɭɱɚɹɯ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɟ ɫɯɟɦɵ ɜɤɥɸɱɟ-
ɧɢɹ ɮɢɥɶɬɪɨɜ: ɩɚɪɚɥɥɟɥɶɧɭɸ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɭɸ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɜ ɨɫɧɨɜɧɨɦ ɩɪɢ-
ɦɟɧɹɸɬɫɹ ɥɢɧɟɣɧɵɟ ɮɢɥɶɬɪɵ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɶɸ ɮɢɥɶɬɪɚɰɢɢ 25 ɢ 
40 ɦɤɦ, ɤɨɬɨɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɫɥɢɜɧɵɯ ɝɢɞɪɨɥɢɧɢɹɯ ɫ ɞɚɜɥɟɧɢɟɦ ɧɟ 
ɜɵɲɟ 0,63 Ɇɉɚ. Ʌɢɧɟɣɧɵɟ ɮɢɥɶɬɪɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬɫɹ ɜ ɞɜɭɯ ɢɫɩɨɥɧɟɧɢɹɯ 
ɮɢɥɶɬɪɭɸɳɢɯ ɷɥɟɦɟɧɬɨɜ: ɫ ɫɟɬɱɚɬɵɦɢ ɞɢɫɤɚɦɢ (ɢɫɩɨɥɧɟɧɢɟ 1) ɢ ɫ ɰɢ-
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ɥɢɧɞɪɢɱɟɫɤɢɦɢ ɛɭɦɚɠɧɵɦɢ ɫɬɚɤɚɧɚɦɢ (ɢɫɩɨɥɧɟɧɢɟ 2). ȼ ɤɪɵɲɤɚɯ ɥɢ-
ɧɟɣɧɵɯ ɮɢɥɶɬɪɨɜ ɫɦɨɧɬɢɪɨɜɚɧɵ ɩɟɪɟɩɭɫɤɧɵɟ ɤɥɚɩɚɧɵ. 

Ɍɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. Ɍɟɩɥɨɨɛɦɟɧɧɵɟ ɚɩɩɚɪɚɬɵ 
ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɨɯɥɚɞɢɬɟɥɢ ɢ ɧɚɝɪɟɜɚɬɟɥɢ ɠɢɞɤɨɫɬɢ. ȼ 
ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɤɚɤ ɩɪɚɜɢɥɨ, ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɨɯɥɚɠɞɚɬɶ, 
ɬɚɤ ɤɚɤ ɩɪɢ ɧɚɝɪɟɜɟ ɭɯɭɞɲɚɸɬɫɹ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

Ɉɯɥɚɠɞɟɧɢɟ ɠɢɞɤɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɜɨɡɞɭɲɧɵɦ ɢɥɢ ɜɨɞɹɧɵɦ. ɉɪɢ 
ɜɨɡɞɭɲɧɨɦ ɨɯɥɚɠɞɟɧɢɢ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ, ɩɪɨɯɨɞɹɳɚɹ ɱɟɪɟɡ ɬɟɩɥɨɨɛ-
ɦɟɧɧɵɟ ɬɪɭɛɤɢ, ɨɯɥɚɠɞɚɟɬɫɹ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ ɫɨɡɞɚɟɬɫɹ ɜɟɧɬɢ-
ɥɹɬɨɪɨɦ. ȼɨɡɞɭɯ ɦɨɠɟɬ ɬɚɤɠɟ ɧɚɩɪɚɜɥɹɬɶɫɹ ɧɚ ɤɨɪɩɭɫ ɧɚɫɨɫɚ ɢɥɢ ɝɢɞɪɨ-
ɦɨɬɨɪɚ. 

ɇɚɝɪɟɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢɧɨɝɞɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɩɭɫɤɚ ɢ ɪɚ-
ɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɭɫɥɨɜɢɹɯ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

 

 

йгиг ǱȖȒȞȜȏȎȘȖ 
 

Ǳɢɞɪɨɛɚɤɨɦ ɧɚɡɵɜɚɟɬɫɹ ɝɢɞɪɨɟɦɤɨɫɬɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ. Ƚɢɞɪɨɛɚɤɢ ɞɨɥɠɧɵ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɨɯɥɚɠɞɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɫɚɠɞɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɣ ɢ 
ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɤɨɦɩɟɧɫɚɰɢɸ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. Ƚɢɞɪɨ-
ɛɚɤɢ ɦɨɝɭɬ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ ɚɬɦɨɫɮɟɪɧɵɦ ɢ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. Ɉɛɳɢɟ 
ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɛɚɤɚɦ ɭɫɬɚɧɨɜɥɟɧɵ ȽɈɋɌ 16770-71. 

ɇɚɢɛɨɥɟɟ ɩɪɨɫɬɵɦ ɛɚɤɨɦ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨɛɚɤ ɩɨɞ ɚɬɦɨɫɮɟɪɧɵɦ ɞɚɜɥɟ-
ɧɢɟɦ (ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ), ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɢ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɧɵ 
ɧɚ ɪɢɫ. 4.5, ɚ. ȼ ɤɨɪɩɭɫ 7 ɛɚɤɚ ɡɚɥɢɜɚɟɬɫɹ ɱɟɪɟɡ ɝɨɪɥɨɜɢɧɭ 1 ɫ ɫɟɬɤɨɣ ɪɚ-
ɛɨɱɚɹ ɠɢɞɤɨɫɬɶ. ɀɢɞɤɨɫɬɶ ɩɨɩɚɞɚɟɬ ɜ ɧɚɫɨɫ ɢɡ ɛɚɤɚ ɱɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɣ 
ɩɚɬɪɭɛɨɤ 4, ɚ ɢɡ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ − ɜ ɛɚɤ ɱɟɪɟɡ ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ 6.  

ɉɟɪɟɝɨɪɨɞɤɢ 2 ɫɥɭɠɚɬ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɨɬɫɬɨɹ ɠɢɞɤɨɫɬɢ. ɋɚ-
ɩɭɧ 3 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɝɢɞɪɨɛɚɤ ɢɡ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɱɚɫɬɢɰ ɢ ɨɛɟɫɩɟɱɢ-
ɜɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨɛɴɟɦɚ ɧɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɠɢɞɤɨɫɬɢ ɫ ɚɬɦɨ-
ɫɮɟɪɨɣ.  

ɍɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɜ ɛɚɤɟ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɭɪɨɜɧɟɦɟɪɚ 5. 

Ⱦɥɹ ɫɥɢɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɛɚɤɚ ɢ ɭɞɨɛɫɬɜɚ ɟɝɨ ɩɪɨɦɵɜɤɢ ɜ ɫɚɦɨɦ 
ɧɢɡɤɨɦ ɦɟɫɬɟ ɤɨɪɩɭɫɚ ɛɚɤɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɥɢɜɧɚɹ ɩɪɨɛɤɚ. ɋ ɰɟɥɶɸ 
ɫɛɨɪɚ ɮɟɪɪɨɦɚɝɧɢɬɧɵɯ ɱɚɫɬɢɰ, ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɜɧɭɬ-
ɪɢ ɛɚɤɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɟ ɦɚɝɧɢɬɵ. 
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Ɋɢɫ. 4.5. ɋɯɟɦɵ ɝɢɞɪɨɛɚɤɨɜ: 
ɚ – ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ: 1 – ɝɨɪɥɨɜɢɧɚ; 2 – ɩɟɪɟɝɨɪɨɞɤɢ;  
3 – ɫɚɩɭɧ; 4– ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ; 5 – ɭɪɨɜɧɟɦɟɪ;  

6 – ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ; 7 – ɤɨɪɩɭɫ;  
ɛ – ɞɥɹ ɪɚɛɨɬɵ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ: 
1 – ɲɬɭɰɟɪ ɞɥɹ ɝɚɡɚ; 2 – ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ;  

3 – ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ; 4 – ɤɪɵɲɤɚ; 5 – ɤɨɪɩɭɫ 

 

Ⱦɨɫɬɨɢɧɫɬɜɚɦɢ ɛɚɤɚ ɨɬɤɪɵɬɨɝɨ ɬɢɩɚ ɹɜɥɹɸɬɫɹ ɯɨɪɨɲɢɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɢ ɨɬɫɬɨɹ ɠɢɞɤɨɫɬɢ. Ɉɞɧɚɤɨ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ 
ɩɪɢ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɢ ɫ ɜɨɡɞɭɯɨɦ ɛɵɫɬɪɟɟ ɨɤɢɫɥɹɟɬɫɹ, ɡɚɫɨɪɹɟɬɫɹ, ɧɚɫɵ-
ɳɚɟɬɫɹ ɜɨɡɞɭɯɨɦ. 

Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɛɚɤɚ ɹɜɥɹɟɬɫɹ ɟɦɤɨɫɬɶ (ɜɦɟɫɬɢɦɨɫɬɶ). Ɉɛɴɟɦ 
ɛɚɤɚ ɡɚɜɢɫɢɬ ɨɬ ɜɢɞɚ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɩɪɟɞɟɥɹɟɬ-
ɫɹ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɢɫɯɨɞɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɪɢ ɷɬɨɦ 

ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 
70…80 

ɨɋ. 
ɉɪɢ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ ɪɚɫɱɟɬɚɯ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ 

ɨɛɴɟɦ ɛɚɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,8…3,0 ɦɢɧɭɬɧɨɣ ɩɨɞɚɱɢ ɧɚɫɨɫɚ. Эɬɨɬ 
ɨɛɴɟɦ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5…2,0 ɨɛɴɟɦɨɜ ɠɢɞɤɨɫɬɢ, ɰɢɪɤɭɥɢɪɭɸ-
ɳɟɣ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɦɚɲɢɧɵ. ȼɵɛɪɚɧɧɵɣ ɨɛɴɟɦ ɛɚɤɚ ɨɤɪɭɝɥɹɸɬ ɞɨ ɛɥɢ-
ɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɹɞɚ ɧɨɦɢɧɚɥɶɧɵɯ ɜɦɟɫɬɢɦɨɫɬɟɣ 
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ɩɨ ȽɈɋɌ 12448-80: 10, 16, 25, 40, 63, 100, 125, 160, 200, 250, 320, 400, 

500 ɞɦ3
 ɢ ɞɪ.  

ɋɬɚɧɞɚɪɬɧɵɟ ɪɹɞɵ ɧɨɦɢɧɚɥɶɧɵɯ ɟɦɤɨɫɬɟɣ ɧɟ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ 
ɜɫɬɪɚɢɜɚɟɦɵɟ ɛɚɤɢ, ɤɨɧɮɢɝɭɪɚɰɢɹ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɦɚ-
ɲɢɧ, ɜ ɤɨɬɨɪɵɟ ɨɧɢ ɜɫɬɪɚɢɜɚɸɬɫɹ. 

Ƚɢɞɪɨɛɚɤɢ ɧɟ ɭɧɢɮɢɰɢɪɨɜɚɧɵ, ɩɨɷɬɨɦɭ ɢɯ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɮɨɪɦɭ ɜɵ-
ɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɤɨɦɩɨɧɨɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɦɚɲɢɧɟ. 
ɇɚɢɛɨɥɟɟ ɪɚɰɢɨɧɚɥɶɧɨɣ ɮɨɪɦɨɣ ɛɚɤɚ (ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɬɟɩɥɨɨɬɞɚɱɢ) ɹɜɥɹ-
ɟɬɫɹ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞ.  

Ȼɚɤɢ ɞɟɥɚɸɬ ɫɜɚɪɧɵɦɢ ɢɡ ɥɢɫɬɨɜɨɣ ɫɬɚɥɢ ɬɨɥɳɢɧɨɣ 1…2 ɦɦ. Ȼɚɤ 
ɞɨɥɠɟɧ ɛɵɬɶ ɫɧɚɛɠɟɧ ɜɫɚɫɵɜɚɸɳɢɦ ɢ ɫɥɢɜɧɵɦ ɩɚɬɪɭɛɤɚɦɢ, ɝɨɪɥɨɜɢɧɨɣ 
ɢ ɮɢɥɶɬɪɚɦɢ ɞɥɹ ɡɚɩɪɚɜɤɢ, ɫɚɩɭɧɨɦ, ɩɪɨɛɤɨɣ ɢ ɤɪɚɧɨɦ ɞɥɹ ɫɥɢɜɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. ɍɪɨɜɟɧɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɛɚɤɟ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 
0,8 ɜɵɫɨɬɵ ɛɚɤɚ. 

ȼɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ ɞɨɥɠɟɧ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɨɱɬɢ ɭ ɫɚɦɨɝɨ ɞɧɚ, ɧɨ 
ɬɚɤ, ɱɬɨɛɵ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɧɟ ɡɚɫɚɫɵɜɚɥɢɫɶ ɨɫɬɚɬɤɢ. ɋɥɢɜɧɨɣ ɩɚɬɪɭɛɨɤ 
ɞɨɥɠɟɧ ɛɵɬɶ ɨɩɭɳɟɧ ɧɢɠɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜɨ 
ɢɡɛɟɠɚɧɢɟ ɟɝɨ ɜɫɩɟɧɢɜɚɧɢɹ. ȼɫɚɫɵɜɚɸɳɢɣ ɢ ɫɥɢɜɧɨɣ ɩɚɬɪɭɛɤɢ ɪɚɡɦɟ-
ɳɚɸɬ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɤɨɧɰɚɯ ɛɚɤɚ, ɚ ɛɚɤ ɪɚɡɞɟɥɹɸɬ ɜɟɪɬɢɤɚɥɶɧɵɦɢ 
ɩɟɪɟɝɨɪɨɞɤɚɦɢ ɜɵɫɨɬɨɣ, ɪɚɜɧɨɣ 2/3 ɜɵɫɨɬɵ ɭɪɨɜɧɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɩɪɢ ɡɚɩɨɥɧɟɧɧɨɦ ɛɚɤɟ.  

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɛɚɤɟ ɡɚɜɢɫɢɬ ɨɬ ɨɬɧɨɲɟɧɢɹ ɩɥɨɳɚɞɢ 
ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɤ ɨɛɴɟɦɭ ɛɚɤɚ ɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɷɬɨɝɨ ɨɬ-
ɧɨɲɟɧɢɹ. Ɍɚɤ ɤɚɤ ɛɚɤ ɱɚɳɟ ɜɫɟɝɨ ɢɦɟɟɬ ɮɨɪɦɭ ɩɚɪɚɥɥɟɥɟɩɢɩɟɞɚ ɫ ɨɬɧɨ-
ɲɟɧɢɟɦ ɫɬɨɪɨɧ ɨɬ 1:1:1 ɞɨ 1:2:3, ɬɨ ɪɚɫɱɟɬɧɭɸ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢɦɨɫɬɢ [24]: 

 
3 2

б V065,0S ,                                           (4.2) 

ɝɞɟ Sɛ – ɪɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ, ɦ2
; V – ɨɛɴɟɦ ɛɚɤɚ, ɞɦ3

. 

ɂɡ ɮɨɪɦɭɥɵ (4.2) ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɴɟɦ ɛɚɤɚ, ɟɫɥɢ ɢɡɜɟɫɬɧɚ ɩɥɨ-
ɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɢɡ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

ɇɚ ɪɢɫ. 4.5, ɛ ɩɨɤɚɡɚɧɵ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɢ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 
ɛɚɤɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɪɚɛɨɬɵ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ. Ʉɨɪɩɭɫ 
5 ɛɚɤɚ ɝɟɪɦɟɬɢɱɟɧ ɢ ɡɚɤɪɵɜɚɟɬɫɹ ɤɪɵɲɤɨɣ 4, ɱɟɪɟɡ ɤɨɬɨɪɭɸ ɛɚɤ ɩɟɪɟɞ ɪɚ-
ɛɨɬɨɣ ɡɚɩɨɥɧɹɟɬɫɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ. Чɟɪɟɡ ɜɫɚɫɵɜɚɸɳɢɣ ɩɚɬɪɭɛɨɤ 3 

ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɤ ɤ ɧɚɫɨɫɭ, ɚ ɢɡ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɩɨɩɚɞɚɟɬ ɜ 
ɛɚɤ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ 2. ɂɡɛɵɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚɞ ɫɜɨɛɨɞɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 
ɠɢɞɤɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɞɚɱɢ ɢɧɟɪɬɧɨɝɨ ɝɚɡɚ, ɧɚɩɪɢɦɟɪ ɚɡɨɬɚ, 
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ɱɟɪɟɡ ɲɬɭɰɟɪ 1. ɉɪɢ ɷɬɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɢɡɨɥɹɰɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɨɤ-
ɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɨɛɥɟɝɱɚɟɬɫɹ ɪɚɛɨɬɚ ɧɚɫɨɫɚ, ɟɫɥɢ ɟɝɨ ɤɨɧɫɬɪɭɤɰɢɹ 
ɬɪɟɛɭɟɬ ɨɛɟɫɩɟɱɟɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɯɨɞɟ ɜɨ ɜɫɚɫɵɜɚɸɳɭɸ 
ɝɢɞɪɨɥɢɧɢɸ. Ƚɢɞɪɨɛɚɤɢ ɡɚɤɪɵɬɨɝɨ ɬɢɩɚ ɩɨɜɟɪɝɚɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ 
ɢɫɩɵɬɚɧɢɹɦ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɛɧɵɦ ɞɚɜɥɟɧɢɟɦ. 

 

 

йгйг ǱȖȒȞȜȎȘȘȡȚȡșяȠȜȞȩ 
 

Ǳɢɞɪɚɜɥɢɱɟɫɤɢɦ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɧɚɡɵɜɚɟɬɫɹ ɝɢɞɪɨɟɦɤɨɫɬɶ, ɩɪɟɞɧɚ-
ɡɧɚɱɟɧɧɚɹ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ (ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ) ɷɧɟɪɝɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɫ ɰɟɥɶɸ ɟɟ ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ.  

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɞɥɹ ɪɟɲɟɧɢɹ ɪɚɡ-
ɧɨɨɛɪɚɡɧɵɯ ɡɚɞɚɱ. Чɚɳɟ ɜɫɟɝɨ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɵ ɧɚɤɚɩɥɢɜɚɸɬ ɷɧɟɪɝɢɸ 
ɜ ɩɟɪɢɨɞɵ ɩɚɭɡ ɜ ɩɨɬɪɟɛɥɟɧɢɢ ɟɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ ɫ ɬɟɦ, 
ɱɬɨɛɵ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɩɨɥɭɱɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɢɟ ɩɨɬɨɤɢ ɠɢɞɤɨɫɬɢ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɪɢ ɭɫɤɨɪɟɧɧɵɯ ɩɟɪɟɦɟɳɟɧɢɹɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ. Эɬɨ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɦɟɧɶɲɢɬɶ ɩɨɞɚɱɭ, ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ 
ɢ ɩɨɜɵɫɢɬɶ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ.  

ɉɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɢɦɟɟɬ ɨɫɨɛɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɜ ɬɟɯ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɬɪɟɛɭɟɬɫɹ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɤɚɤɨɣ-ɥɢɛɨ ɭɱɚɫɬɨɤ ɝɢɞɪɨɫɢɫ-
ɬɟɦɵ ɜɵɞɟɪɠɢɜɚɬɶ ɩɨɞ ɞɚɜɥɟɧɢɟɦ (ɧɚɝɪɭɡɤɨɣ) ɩɪɢ ɜɵɤɥɸɱɟɧɧɨɦ (ɢɥɢ 
ɪɚɡɝɪɭɠɟɧɧɨɦ) ɧɚɫɨɫɟ, ɧɚɩɪɢɦɟɪ ɜ ɡɚɠɢɦɧɵɯ ɦɟɯɚɧɢɡɦɚɯ. Ƚɢɞɪɨɚɤɤɭɦɭ-
ɥɹɬɨɪɵ ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɢɥɢ ɢɫ-
ɤɥɸɱɟɧɢɹ ɩɢɤɨɜ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɟɯɨɞɧɵɯ ɪɟɠɢɦɚɯ. 

ɂɡɜɟɫɬɧɨ ɩɪɢɦɟɧɟɧɢɟ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɜ ɤɚɱɟɫɬɜɟ ɚɜɚɪɢɣɧɵɯ ɢɫɬɨɱ-
ɧɢɤɨɜ ɩɢɬɚɧɢɹ ɨɬɞɟɥɶɧɵɯ ɥɢɧɢɣ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɨɫɧɨɜ-
ɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ (ɧɚɫɨɫɚ). ȼ ɱɚɫɬɧɨɫɬɢ, ɤ ɬɚɤɢɦ ɫɥɭɱɚɹɦ ɨɬɧɨ-
ɫɢɬɫɹ ɩɢɬɚɧɢɟ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɥɟɬɨɜ ɢ ɞɪɭɝɢɯ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɦɚɲɢɧ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɩɨɤɚɡɚɧɵ ɧɚ 
ɪɢɫ. 4.6. ȼ ɝɪɭɡɨɜɵɯ ɚɤɤɭɦɭɥɹɬɨɪɚɯ (ɫɦ. ɪɢɫ. 4.6, ɚ) ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɟ ɢ 
ɜɨɡɜɪɚɬ ɷɧɟɪɝɢɢ ɩɪɨɢɫɯɨɞɹɬ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɷɧɟɪɝɢɢ 
ɝɪɭɡɚ, ɜ ɩɪɭɠɢɧɧɵɯ (ɫɦ. ɪɢɫ. 4.6, ɛ) – ɡɚ ɫɱɟɬ ɭɩɪɭɝɨɣ ɞɟɮɨɪɦɚɰɢɢ ɩɪɭ-
ɠɢɧɵ, ɜ ɚɤɤɭɦɭɥɹɬɨɪɚɯ ɫ ɭɩɪɭɝɢɦ ɤɨɪɩɭɫɨɦ (ɫɦ. ɪɢɫ. 4.6, ɜ) – ɡɚ ɫɱɟɬ ɭɩ-
ɪɭɝɨɣ ɞɟɮɨɪɦɚɰɢɢ ɤɨɪɩɭɫɚ. ȼ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨ-
ɪɚɯ (ɫɦ. ɪɢɫ. 4.6, ɝ–ɠ) − ɜɫɥɟɞɫɬɜɢɟ ɫɠɚɬɢɹ ɢ ɪɚɫɲɢɪɟɧɢɹ ɝɚɡɚ ɜ ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɨɣ ɩɨɥɨɫɬɢ Ȼ, ɩɪɢɱɟɦ ɠɢɞɤɨɫɬɶ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬ-



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 138 

ɜɟɧɧɨɦ ɤɨɧɬɚɤɬɟ ɫ ɝɚɡɨɦ (ɫɦ. ɪɢɫ. 4.6, ɝ) ɢɥɢ ɠɢɞɤɨɫɬɶ ɢ ɝɚɡ ɦɨɝɭɬ ɪɚɡɞɟ-
ɥɹɬɶɫɹ ɩɨɪɲɧɟɦ (ɩɨɪɲɧɟɜɨɣ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪ, ɫɦ. ɪɢɫ. 4.6, ɞ), ɦɟɦ-
ɛɪɚɧɨɣ (ɦɟɦɛɪɚɧɧɵɣ ɩɧɟɜɦɨɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ, ɫɦ. ɪɢɫ. 4.6, ɟ) ɢɥɢ ɷɥɚ-
ɫɬɢɱɧɵɦ ɛɚɥɥɨɧɨɦ (ɛɚɥɥɨɧɧɵɣ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪ, ɫɦ. ɪɢɫ. 4.6, ɠ). 

Ƚɢɞɪɚɜɥɢɱɟɫɤɭɸ ɩɨɥɨɫɬɶ Ⱥ ɚɤɤɭɦɭɥɹɬɨɪɚ ɩɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɩɨɞɫɨɟɞɢɧɹ-
ɸɬ ɤ ɝɢɞɪɨɫɢɫɬɟɦɟ. 

 

 
 

Ɋɢɫ. 4.6. Ɍɢɩɵ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ: 
ɚ – ɝɪɭɡɨɜɨɣ; ɛ – ɩɪɭɠɢɧɧɵɣ; ɜ – ɫ ɭɩɪɭɝɢɦ ɤɨɪɩɭɫɨɦ; 

ɝ – ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɛɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ; ɞ – ɩɧɟɜɦɨɝɢɞɪɚɜ- 

ɥɢɱɟɫɤɢɣ ɫ ɪɚɡɞɟɥɢɬɟɥɟɦ: 1 – ɤɨɪɩɭɫ;  2 – ɩɨɪɲɟɧɶ; 
3 – ɭɩɥɨɬɧɟɧɢɟ; ɟ – ɦɟɦɛɪɚɧɧɵɣ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ; 

ɠ – ɛɚɥɥɨɧɧɵɣ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

 

Ƚɪɭɡɨɜɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ ɨɬɥɢɱɚɸɬɫɹ ɝɪɨɦɨɡɞɤɨɫɬɶɸ, ɚ ɩɪɭɠɢɧɧɵɟ 
ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɞɚɜɥɟɧɢɹɯ (ɞɨ 2 Ɇɉɚ) ɢ 
ɪɚɫɯɨɞɚɯ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ.  

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɥɭɱɢɥɢ ɩɧɟɜ-
ɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɚɤɤɭɦɭɥɹɬɨɪɵ. ɉɪɢ ɦɟɞɥɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɪɨɰɟɫɫ ɫɠɚɬɢɹ ɝɚɡɚ ɜ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɚɤɤɭɦɭɥɹɬɨ-
ɪɚɯ ɛɥɢɡɨɤ ɤ ɢɡɨɬɟɪɦɢɱɟɫɤɨɦɭ, ɤɨɝɞɚ ɩɨɥɧɨɫɬɶɸ ɩɪɨɢɫɯɨɞɢɬ ɬɟɩɥɨɨɛɦɟɧ 
ɦɟɠɞɭ ɝɚɡɨɦ  ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ, ɢ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 
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constpV ,                                       (4.3) 

ɝɞɟ p – ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ; V – ɨɛɴɟɦ ɝɚɡɚ. 
ȼ ɫɥɭɱɚɟ ɛɵɫɬɪɨɝɨ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɪɨɰɟɫɫ ɫɠɚ-

ɬɢɹ ɝɚɡɚ ɜ ɚɤɤɭɦɭɥɹɬɨɪɟ ɨɩɢɫɵɜɚɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ 

 

constpVn
,                                    (4.4) 

ɝɞɟ n – ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɢɬɪɨɩɵ, n =1…1,4. 
Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɧɨɦɢɧɚɥɶɧɚɹ ɜɦɟ-

ɫɬɢɦɨɫɬɶ ɢ ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ. 
ɇɟɞɨɫɬɚɬɤɨɦ ɩɧɟɜɦɨɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɛɟɡ ɪɚɡɞɟɥɢɬɟɥɹ 

ɹɜɥɹɟɬɫɹ ɤɨɧɬɚɤɬ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɝɚɡɚ. Ƚɚɡ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢɧɬɟɧɫɢɜ-
ɧɨ ɪɚɫɬɜɨɪɹɟɬɫɹ ɜ ɠɢɞɤɨɫɬɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɟɟ ɧɚɫɵɳɟɧɢɸ ɝɚɡɨɦ. ɉɨɪɲ-
ɧɟɜɨɣ ɚɤɤɭɦɭɥɹɬɨɪ (ɫɦ. ɪɢɫ. 4.6, ɞ) ɜɤɥɸɱɚɟɬ ɤɨɪɩɭɫ 1, ɩɨɪɲɟɧɶ 2, ɭɩɥɨɬ-
ɧɟɧɢɟ 3. 

Ɋɚɡɞɟɥɢɬɟɥɶ ɜ ɜɢɞɟ ɩɨɪɲɧɹ ɬɚɤɠɟ ɧɟ ɢɫɤɥɸɱɚɟɬ ɭɬɟɱɤɢ ɝɚɡɚ ɢ ɩɨɩɚɞɚ-
ɧɢɹ ɟɝɨ ɜ ɠɢɞɤɨɫɬɶ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɞɨɫɬɚɬɤɢ ɬɚɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ − ɧɚɥɢ-
ɱɢɟ ɫɢɥ ɬɪɟɧɢɹ ɦɟɠɞɭ ɤɨɪɩɭɫɨɦ ɢ ɩɨɪɲɧɟɦ, ɜɵɫɨɤɚɹ ɢɧɟɪɰɢɨɧɧɨɫɬɶ, 
ɨɛɭɫɥɨɜɥɟɧɧɚɹ ɦɚɫɫɨɣ ɩɨɪɲɧɹ. 

Ɇɟɦɛɪɚɧɧɵɟ ɚɤɤɭɦɭɥɹɬɨɪɵ (ɫɦ. ɪɢɫ. 4.6, ɟ) ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɛɵɫɬ-
ɪɨɞɟɣɫɬɜɭɸɳɢɦɢ ɢ ɤɨɦɩɚɤɬɧɵɦɢ. 

 

 

йгкг ǱȖȒȞȜșȖțȖȖ 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɥɢɧɢɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɟɪɟɞɚɱɢ ɞɚɜɥɟɧɢɹ ɨɬ ɨɞɧɨɝɨ ɷɥɟɦɟɧɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ 
ɤ ɞɪɭɝɨɦɭ ɜ ɩɪɨɰɟɫɫɟ ɟɝɨ ɪɚɛɨɬɵ (ɩɪɢɥ. 4). 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɝɢɞɪɨɥɢɧɢɢ ɞɟɥɹɬɫɹ ɧɚ ɜɫɚɫɵɜɚɸɳɢɟ, 
ɧɚɩɨɪɧɵɟ, ɫɥɢɜɧɵɟ, ɞɪɟɧɚɠɧɵɟ ɢ ɭɩɪɚɜɥɟɧɢɹ. ɉɨ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢ-
ɧɢɢ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɫɨɫ, ɩɨ ɧɚɩɨɪɧɨɣ – ɨɬ ɧɚɫɨɫɚ ɤ ɝɢɞɪɨɞɜɢɝɚ-
ɬɟɥɹɦ ɢ ɞɪɭɝɢɦ ɷɥɟɦɟɧɬɚɦ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɨ ɫɥɢɜɧɨɣ – ɜ ɛɚɤ. Ⱦɪɟɧɚɠɧɵɟ 
ɝɢɞɪɨɥɢɧɢɢ ɫɥɭɠɚɬ ɞɥɹ ɨɬɜɨɞɚ ɭɬɟɱɟɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨ ɥɢɧɢɹɦ 
ɭɩɪɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɶ ɞɜɢɠɟɬɫɹ ɤ ɭɫɬɪɨɣɫɬɜɚɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ.  

Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦɢ ɝɢɞɪɨɥɢɧɢɢ, ɫɨɟɞɢ-
ɧɹɸɳɢɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɢ ɜ ɢɫɯɨɞɧɨɣ ɩɨɡɢɰɢɢ ɫ ɪɚɛɨɱɢɦɢ ɩɨɥɨɫɬɹɦɢ 
ɭɩɪɚɜɥɹɟɦɵɯ ɢɦɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. Ƚɢɞɪɨɥɢɧɢɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɦɢɧɢɦɚɥɶɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɢ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɭɬɟɱɤɢ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɝɢɞɪɨɥɢɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜ ɜɢɞɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɪɭ-
ɤɚɜɨɜ, ɤɚɧɚɥɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. Ƚɢɛɤɢɟ ɪɭɤɚɜɚ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 
ɫɨɟɞɢɧɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɨɬɧɨ-
ɫɢɬɟɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ.  

ɉɪɢ ɪɚɫɱɟɬɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬ ɟɝɨ ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɢ 
ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ (ɝɢɞɪɨɥɢɧɢɢ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɭɪɚɜɧɟɧɢɹ ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ 

 

V

Q4
d1  ,                                        (4.5) 

ɝɞɟ d1 – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ; Q – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ; 
V – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ, ɦ/ɫ. 

ɉɪɢ ɜɵɛɨɪɟ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢ-
ɬɵɜɚɬɶ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ, ɄɉȾ, ɚ 
ɫɧɢɠɟɧɢɟ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨ-
ɜɨɞɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤ ɭɜɟɥɢɱɟɧɢɸ ɢɯ ɦɚɫɫɵ ɢ ɦɚɫɫɵ ɜɫɟɝɨ ɝɢɞɪɨɩɪɢ-
ɜɨɞɚ (ɩɪɢɥ. 5). 

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɢɡ ɩɪɚɤɬɢɤɢ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢ-
ɠɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4.6. 

Ɍɚɛɥɢɰɚ  4.6 

Оɪɢɟɧɬɢɪɨɜɨчɧɵɟ ɡɧɚчɟɧɢя ɦɚɤɫɢɦɚɥɶɧɵх 
ɫɤɨɪɨɫɬɟɣ ɬɟчɟɧɢя ɪɚɛɨчɟɣ ɠɢɞɤɨɫɬɢ 

 

ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɥɢɧɢɢ ɋɤɨɪɨɫɬɶ V, ɦ/ɫ, ɧɟ ɛɨɥɟɟ 

ȼɫɚɫɵɜɚɸɳɚɹ 1,2 

ɋɥɢɜɧɚɹ 2,0 

ɇɚɩɨɪɧɚɹ ɩɪɢ ɞɚɜɥɟɧɢɹɯ, Ɇɉɚ:  

ɞɨ 2,5 2,5 

ɞɨ 10 4,0 

ɞɨ 16 5,0 

ɫɜɵɲɟ 25 6,2 

 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɥɢɧɢɢ ɩɨ ɮɨɪɦɭɥɟ 
(4.5) ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɭɬɨɱɧɟɧɢɟ ɩɨ ȽɈɋɌ 16516-70. 

Ɇɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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,
][2

max dp
ɫɬ                                      (4.6) 

ɝɞɟ ɫɬ – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ; d – ɜɵɛɪɚɧɧɵɣ ɜɧɭɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɦ; [ ] – ɞɨɩɭɫɤɚɟɦɨɟ ɧɚɩɪɹɠɟɧɢɟ ɦɚɬɟɪɢɚɥɚ 
ɬɪɭɛɵ, Ɇɉɚ, [ ]= /nɜ,  ɡɞɟɫɶ  – ɩɪɟɞɟɥ ɩɪɨɱɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɬɪɭɛɵ 
Ɇɉɚ; nɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɪɨɱɧɨɫɬɢ ɩɨ ɩɪɟɞɟɥɭ ɩɪɨɱɧɨɫɬɢ, nɜ = 

3…6; pmax – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɠɢɞɤɨɫɬɢ, Ɇɉɚ. 
Ɍɪɭɛɨɩɪɨɜɨɞɵ ɢɡɝɨɬɚɜɥɢɜɚɸɬ ɢɡ ɫɬɚɥɢ, ɦɟɞɢ, ɚɥɸɦɢɧɢɹ ɢ ɟɝɨ ɫɩɥɚ-

ɜɨɜ. ɋɬɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɜɵɫɨɤɢɯ ɞɚɜɥɟɧɢɹɯ.  
Ɇɟɞɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɞɚɜɥɟɧɢɢ 10…16 Ɇɉɚ ɬɚɦ, 

ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɢɡɝɢɛ ɬɪɭɛ ɩɨɞ ɛɨɥɶɲɢɦɢ ɭɝɥɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɪɟɧɚɠɧɵɯ 
ɝɢɞɪɨɥɢɧɢɣ. Ɍɪɭɛɵ ɢɡ ɫɩɥɚɜɨɜ ɚɥɸɦɢɧɢɹ ɩɪɢɦɟɧɹɸɬ ɜ ɚɜɢɚɰɢɢ.  

ȼ ɤɚɱɟɫɬɜɟ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɫɬɚɥɶɧɵɟ ɛɟɫɲɨɜɧɵɟ 
ɬɪɭɛɵ ɩɨ ȽɈɋɌ 8732-78 ɢ ȽɈɋɌ 8734-75, ɜɵɩɨɥɧɟɧɧɵɟ ɢɡ ɫɬɚɥɟɣ 10, 20, 

20ɏ ɢ ɬ.ɞ., ɦɟɞɧɵɟ ɬɪɭɛɵ ɩɨ ȽɈɋɌ 617-72. Ⱦɥɹ ɝɢɞɪɨɫɢɫɬɟɦ ɧɢɡɤɨɝɨ ɞɚɜ-
ɥɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɜɚɪɧɵɟ ɬɪɭɛɵ ɩɨ ȽɈɋɌ 10704-76 ɢ ȽɈɋɌ 10707-80 

(ɩɪɢɥ. 6). 
Ƚɢɛɤɢɟ ɬɪɭɛɨɩɪɨɜɨɞɵ (ɪɭɤɚɜɚ) ɛɵɜɚɸɬ ɞɜɭɯ ɜɢɞɨɜ: ɪɟɡɢɧɨɜɵɟ ɢ ɦɟ-

ɬɚɥɥɢɱɟɫɤɢɟ. Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɪɟɡɢɧɨɜɵɯ ɪɭɤɚɜɨɜ ɩɪɢɦɟɧɹɸɬ ɧɚɬɭɪɚɥɶ-
ɧɭɸ ɢ ɫɢɧɬɟɬɢɱɟɫɤɭɸ ɪɟɡɢɧɭ. Ɋɭɤɚɜ ɫɨɫɬɨɢɬ ɢɡ ɷɥɚɫɬɢɱɧɨɣ ɜɧɭɬɪɟɧɧɟɣ 
ɪɟɡɢɧɨɜɨɣ ɬɪɭɛɤɢ, ɭɩɪɨɱɧɟɧɧɨɣ ɧɚɪɭɠɧɨɣ ɨɩɥɟɬɤɨɣ ɢɥɢ ɜɧɭɬɪɟɧɧɢɦ ɬɟɤ-
ɫɬɢɥɶɧɵɦ ɤɚɪɤɚɫɨɦ.  

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɪɭɤɚɜɚ ɢɦɟɸɬ ɝɨɮɪɢɪɨɜɚɧɧɭɸ ɜɧɭɬɪɟɧɧɸɸ ɬɪɭɛɭ, 
ɜɵɩɨɥɧɟɧɧɭɸ ɢɡ ɛɪɨɧɡɨɜɨɣ ɢɥɢ ɫɬɚɥɶɧɨɣ ɥɟɧɬɵ, ɢ ɧɚɪɭɠɧɭɸ ɩɪɨɜɨɥɨɱ-
ɧɭɸ ɨɩɥɟɬɤɭ. Ɇɟɠɞɭ ɜɢɬɤɚɦɢ ɥɟɧɬɵ ɧɚɯɨɞɢɬɫɹ ɭɩɥɨɬɧɢɬɟɥɶ.  

ɋ ɩɨɦɨɳɶɸ ɫɨɟɞɢɧɟɧɢɣ ɨɬɞɟɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɨɧɬɢɪɭɸɬɫɹ ɜ ɟɞɢɧɭɸ ɝɢɞɪɨɫɢɫɬɟɦɭ. ɋɨɟɞɢɧɟɧɢɹ ɦɨɝɭɬ 
ɛɵɬɶ ɧɟɪɚɡɛɨɪɧɵɦɢ ɢ ɪɚɡɛɨɪɧɵɦɢ. Ⱦɥɹ ɧɟɪɚɡɛɨɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɪɭɛɨ-
ɩɪɨɜɨɞɨɜ ɩɪɢɦɟɧɹɸɬ ɫɜɚɪɤɭ ɢɥɢ ɩɚɣɤɭ ɜɫɬɵɤ ɢɥɢ ɢɫɩɨɥɶɡɭɸɬ ɦɭɮɬɵ.  

Ɋɚɡɛɨɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ (ɧɟɩɨɞɜɢɠɧɵɟ ɢ ɩɨɞɜɢɠɧɵɟ) –  ɷɬɨ ɫɨɟɞɢɧɟɧɢɹ 
ɩɪɢ ɩɨɦɨɳɢ ɮɥɚɧɰɟɜ, ɲɬɭɰɟɪɨɜ, ɧɢɩɩɟɥɟɣ ɢ ɞɪɭɝɢɯ ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ.  

ɇɟɩɨɞɜɢɠɧɨɟ ɪɚɡɛɨɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɩɨ ɧɚ-
ɪɭɠɧɨɦɭ ɢ ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɭɫɚɦ, ɫ ɜɪɟɡɚɸɳɢɦɫɹ ɤɨɥɶɰɨɦ ɢ ɮɥɚɧɰɟ-
ɜɨɟ.  

ɇɟɩɨɞɜɢɠɧɨɟ ɪɚɡɛɨɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɭɫɭ (ɪɢɫ. 4.7) 

ɫɨɫɬɨɢɬ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ 1 ɫ ɪɚɡɜɚɥɶɰɨɜɚɧɧɵɦ ɧɚ ɤɨɧɭɫ ɤɨɧɰɨɦ, ɧɢɩɩɟɥɹ 
2, ɲɬɭɰɟɪɚ ɫ ɧɚɪɭɠɧɵɦ ɤɨɧɭɫɨɦ 4 ɢ ɧɚɤɢɞɧɨɣ ɝɚɣɤɢ 3. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ 
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ɫɨɟɞɢɧɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɥɨɬɧɵɦ ɩɪɢɥɟɝɚɧɢɟɦ ɪɚɡɜɚɥɶɰɨɜɚɧɧɨɝɨ 
ɤɨɧɰɚ ɬɪɭɛɵ 1 ɤ ɧɚɪɭɠɧɨɣ ɤɨɧɭɫɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɭɰɟɪɚ 4 ɢ ɫɨɨɬɜɟɬɫɬ-
ɜɭɸɳɟɣ ɡɚɬɹɠɤɨɣ ɧɚɤɢɞɧɨɣ ɝɚɣɤɢ 3.  

 

 
 

Ɋɢɫ. 4.7. ɋɨɟɞɢɧɟɧɢɟ ɩɨ ɧɚɪɭɠɧɨɦɭ ɤɨɧɭɫɭ: 
1 – ɬɪɭɛɨɩɪɨɜɨɞ; 2 – ɧɢɩɩɟɥɶ; 
3 – ɧɚɤɢɞɧɚɹ ɝɚɣɤɚ; 4 – ɲɬɭɰɟɪ 

 

ɇɟɩɨɞɜɢɠɧɨɟ ɪɚɡɛɨɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɤɨɧɭɫɭ (ɪɢɫ. 4.8) 

ɫɨɫɬɨɢɬ ɢɡ ɧɢɩɩɟɥɹ 2, ɩɪɢɜɚɪɟɧɧɨɝɨ ɢɥɢ ɩɪɢɩɚɹɧɧɨɝɨ ɤ ɬɪɭɛɟ 1, ɲɬɭɰɟɪɚ ɫ 
ɜɧɭɬɪɟɧɧɢɦ ɤɨɧɭɫɨɦ 3 ɢ ɧɚɤɢɞɧɨɣ ɝɚɣɤɢ 4. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɥɨɬɧɵɦ ɩɪɢɥɟɝɚɧɢɟɦ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɧɢɩɩɟɥɹ 2 ɤ 
ɜɧɭɬɪɟɧɧɟɣ ɤɨɧɭɫɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɭɰɟɪɚ 3 ɢ ɡɚɬɹɠɧɨɣ ɧɚɤɢɞɧɨɣ ɝɚɣɤɢ 4.  

 

 
Ɋɢɫ. 4.8. ɋɨɟɞɢɧɟɧɢɟ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ  

ɤɨɧɭɫɭ: 
1 – ɬɪɭɛɨɩɪɨɜɨɞ; 2 – ɧɢɩɩɟɥɶ; 
3 – ɲɬɭɰɟɪ; 4 – ɧɚɤɢɞɧɚɹ ɝɚɣɤɚ 

 

ɋɨɟɞɢɧɟɧɢɟ ɫ ɜɪɟɡɚɸɳɢɦɫɹ ɤɨɥɶɰɨɦ (ɪɢɫ. 4.9) ɫɨɫɬɨɢɬ ɢɡ ɲɬɭɰɟɪɚ 1 ɫ 
ɜɧɭɬɪɟɧɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 2, ɧɚɤɢɞɧɨɣ ɝɚɣɤɢ 5 ɢ ɜɪɟɡɚɸɳɟ-
ɝɨɫɹ ɤɨɥɶɰɚ 3. Ʉɨɥɶɰɨ ɢɡɝɨɬɨɜɥɟɧɨ ɢɡ ɫɬɚɥɢ, ɚ ɟɝɨ ɤɨɧɟɰ, ɨɛɪɚɳɟɧɧɵɣ ɤ 
ɲɬɭɰɟɪɭ, ɢɦɟɟɬ ɪɟɠɭɳɭɸ ɤɪɨɦɤɭ. ɉɪɢ ɡɚɬɹɠɤɟ ɫɨɟɞɢɧɟɧɢɹ ɝɚɣɤɨɣ 5 ɪɟ-
ɠɭɳɚɹ ɤɪɨɦɤɚ ɤɨɥɶɰɚ 3 ɜɪɟɡɚɟɬɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞ 4, ɩɪɨɢɫɯɨɞɢɬ ɞɟɮɨɪɦɚ-
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ɰɢɹ ɤɨɥɶɰɚ 3, ɤɨɬɨɪɨɟ ɩɨɥɭɱɚɟɬ ɮɨɪɦɭ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɤɨɧɢɱɟɫɤɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ ɲɬɭɰɟɪɚ 1. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɨ-
ɟɞɢɧɟɧɢɹ.  

 

 
Ɋɢɫ. 4.9. ɋɨɟɞɢɧɟɧɢɟ ɫ ɜɪɟɡɚɸɳɢɦɫɹ 

ɤɨɥɶɰɨɦ: 

1 – ɲɬɭɰɟɪ; 2 – ɤɨɧɢɱɟɫɤɚɹ  
ɩɨɜɟɪɯɧɨɫɬɶ; 3 – ɤɨɥɶɰɨ;  

4 – ɬɪɭɛɨɩɪɨɜɨɞ; 5 – ɧɚɤɢɞɧɚɹ ɝɚɣɤɚ 

 

Ʉ ɧɟɩɨɞɜɢɠɧɵɦ ɪɚɡɛɨɪɧɵɦ ɫɨɟɞɢɧɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɢ ɮɥɚɧɰɟɜɵɟ ɫɨ-
ɟɞɢɧɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɦɨɧɬɚɠɟ ɝɢɞɪɨɫɢɫɬɟɦ ɫ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚɦɢ, ɢɦɟɸɳɢɦɢ ɞɢɚɦɟɬɪ ɭɫɥɨɜɧɨɝɨ ɩɪɨɯɨɞɚ ɛɨɥɟɟ 32 ɦɦ ɩɪɢ ɞɚɜɥɟ-
ɧɢɹɯ ɞɨ 32 Ɇɉɚ. Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɦɟɠɞɭ ɮɥɚɧ-
ɰɚɦɢ ɭɩɥɨɬɧɢɬɟɥɶɧɵɯ ɤɨɥɟɰ.  

ɉɨɞɜɢɠɧɨɟ ɪɚɡɛɨɪɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɚɯ ɦɨ-
ɛɢɥɶɧɵɯ ɦɚɲɢɧ. ɇɚ ɪɢɫ. 4.10 ɩɪɢɜɟɞɟɧɨ ɩɨɜɨɪɨɬɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɤɨɬɨɪɨɟ 
ɫɨɫɬɨɢɬ ɢɡ ɲɬɭɰɟɪɚ 1 ɢ ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɧɚ ɧɟɦ ɩɨɜɨɪɨɬɧɨɝɨ ɲɬɭɰɟɪɚ 2. Ɉɬ 
ɨɫɟɜɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɭɰɟɪ 2 ɫɬɨɩɨɪɢɬɫɹ ɲɚɣɛɨɣ 3 ɢ ɤɨɥɶɰɨɦ 4. Ƚɟɪɦɟ-
ɬɢɱɧɨɫɬɶ ɫɨɟɞɢɧɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɡɢɧɨɜɵɦɢ ɤɨɥɶɰɚɦɢ 5 ɫ ɡɚɳɢɬ-
ɧɵɦɢ ɲɚɣɛɚɦɢ 6. 

 

 

 

 

 

 

 

Ɋɢɫ. 4.10. ɉɨɞɜɢɠɧɨɟ ɪɚɡɛɨɪɧɨɟ  
ɫɨɟɞɢɧɟɧɢɟ: 

1 – ɲɬɭɰɟɪ; 2 – ɩɨɜɨɪɨɬɧɵɣ ɲɬɭɰɟɪ; 
3 – ɫɬɨɩɨɪɧɚɹ ɲɚɣɛɚ; 4 – ɤɨɥɶɰɨ;  

5 – ɪɟɡɢɧɨɜɨɟ ɤɨɥɶɰɨ; 6 – ɲɚɣɛɚ 
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йглг ȁȝșȜȠțȖȠȓșȪțȩȓ ȡȟȠȞȜȗȟȠȐȎ 
 

ɍɩɥɨɬɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɫɨɟɞɢ-
ɧɟɧɢɣ ɫ ɰɟɥɶɸ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɭɬɟɱɟɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ ɱɟɪɟɡ ɡɚɡɨɪɵ ɜ ɩɨɞɜɢɠɧɵɯ ɢ ɧɟɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɪɚɛɨɱɢɯ ɩɨɥɨɫɬɟɣ ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢ ɞɪɭɝɢɯ ɱɚɫ-
ɬɢɰ ɢɡ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. 

ɍɩɥɨɬɧɟɧɢɟɦ ɧɚɡɵɜɚɟɬɫɹ ɞɟɬɚɥɶ ɭɩɥɨɬɧɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɧɚɯɨ-
ɞɹɳɚɹɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɫɨɩɪɹɝɚɟɦɵɦɢ ɞɟɬɚɥɹɦɢ ɢ ɩɪɟɩɹɬɫɬɜɭɸɳɚɹ ɩɟɪɟɬɟ-
ɤɚɧɢɸ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɡɚɡɨɪɵ ɦɟɠɞɭ ɷɬɢɦɢ ɞɟɬɚɥɹɦɢ. 

ɋɬɚɬɢɫɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɭɩɥɨɬɧɟɧɢɹ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɧɟɧɚɞɟɠ-
ɧɵɦ ɡɜɟɧɨɦ ɝɢɞɪɨɩɧɟɜɦɨɫɢɫɬɟɦ ɢ ɤɨɥɢɱɟɫɬɜɨ ɨɬɤɚɡɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɩɧɟɜɦɨɫɢɫɬɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɬɟɪɟɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ, ɫɨɫɬɚɜɥɹɟɬ 
ɩɪɢɦɟɪɧɨ 50 %. 

ɍɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɠɧɵɟ ɢ ɜɧɭɬɪɟɧɧɢɟ. ɇɚ-
ɪɭɠɧɵɟ ɭɬɟɱɤɢ ɩɪɢɜɨɞɹɬ ɤ ɩɨɬɟɪɹɦ ɠɢɞɤɨɫɬɢ, ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ȼɧɭɬɪɟɧɧɢɟ ɭɬɟɱɤɢ, ɤɚɤ ɢ ɧɚɪɭɠɧɵɟ, ɩɪɢɜɨɞɹɬ ɤ ɫɧɢɠɟɧɢɸ ɨɛɴ-
ɟɦɧɨɝɨ, ɩɨɥɧɨɝɨ ɄɉȾ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

Ɋɚɡɥɢɱɚɸɬ ɭɩɥɨɬɧɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɝɟɪɦɟɬɢɡɚɰɢɢ ɧɟɩɨɞ-
ɜɢɠɧɵɯ ɢ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

ɍɩɥɨɬɧɟɧɢɹ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚ-
ɧɢɹɦ:  

- ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɝɟɪɦɟɬɢɱɧɨɫɬɶ;  
- ɛɵɬɶ ɧɚɞɟɠɧɵɦɢ ɢ ɞɨɥɝɨɜɟɱɧɵɦɢ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
- ɢɦɟɬɶ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ; 
- ɛɵɬɶ ɭɞɨɛɧɵɦɢ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ; 
- ɨɛɥɚɞɚɬɶ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɜ ɡɚɞɚɧɧɨɦ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɢɯ ɞɚɜɥɟ-

ɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪ; 
- ɨɛɥɚɞɚɬɶ ɫɨɜɦɟɫɬɢɦɨɫɬɶɸ ɫ ɞɪɭɝɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɪɚɛɨɱɟɣ ɫɪɟɞɨɣ; 
- ɢɦɟɬɶ ɧɟɛɨɥɶɲɢɟ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɧɢɡɤɭɸ ɫɬɨɢɦɨɫɬɶ. 
Ƚɟɪɦɟɬɢɡɚɰɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ:  

 ɭɦɟɧɶɲɟɧɢɟɦ ɭɬɟɱɟɤ ɱɟɪɟɡ ɡɚɡɨɪɵ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɛɟɫɤɨɧɬɚɤɬɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɭɩɥɨɬɧɟɧɢɹ);  

 ɩɪɟɞɨɬɜɪɚɳɟɧɢɟɦ ɭɬɟɱɟɤ ɢɡ-ɡɚ ɥɢɤɜɢɞɚɰɢɢ ɢɥɢ ɭɦɟɧɶɲɟɧɢɹ ɡɚɡɨɪɨɜ 
ɬɨɱɧɨɣ ɩɨɞɝɨɧɤɨɣ ɞɟɬɚɥɟɣ (ɤɨɧɬɚɤɬɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɭɩɥɨɬɧɟɧɢɹ);  

 ɩɪɢɦɟɧɟɧɢɟɦ ɷɥɚɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɤɨɧɬɚɤɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ) ɫ 
ɧɟɨɛɯɨɞɢɦɨɣ ɫɬɟɩɟɧɶɸ ɢɯ ɞɟɮɨɪɦɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɝɟɪɦɟɬɢɱɧɨɫɬɶ 
ɧɟɩɨɞɜɢɠɧɵɯ ɢ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ;  
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 ɪɚɡɞɟɥɟɧɢɟɦ ɫɪɟɞ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɦɛɪɚɧ ɢ ɫɢɥɶɮɨɧɨɜ (ɞɢɚɮɪɚɝ-
ɦɟɧɧɵɟ ɭɩɥɨɬɧɟɧɢɹ);  

 ɡɚɩɨɥɧɟɧɢɟɦ ɡɚɡɨɪɚ ɦɟɠɞɭ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɝɟɪɦɟɬɢɡɢɪɭɸɳɟɣ ɠɢɞ-
ɤɨɫɬɶɸ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɤɨɹɳɟɣɫɹ ɢɥɢ ɞɜɢɠɭ-
ɳɟɣɫɹ ɠɢɞɤɨɫɬɢ (ɠɢɞɤɨɫɬɧɵɟ ɭɩɥɨɬɧɟɧɢɹ) ɢ ɞɪ. 

ɋɭɳɟɫɬɜɭɸɳɟɟ ɦɧɨɝɨɨɛɪɚɡɢɟ ɭɩɥɨɬɧɟɧɢɣ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɩɟɪɟ-
ɱɢɫɥɟɧɧɵɦɢ ɬɢɩɚɦɢ. ɋɭɳɟɫɬɜɭɸɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɟ ɭɩɥɨɬɧɟɧɢɹ, ɨɛɴɟ-
ɞɢɧɹɸɳɢɟ ɜ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɩɥɨɬɧɟɧɢɹ ɪɚɡɧɵɯ ɬɢɩɨɜ. 

ɇɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɥɭɱɢɥɢ ɫɥɟɞɭɸɳɢɟ ɷɥɚ-
ɫɬɢɱɧɵɟ ɭɩɥɨɬɧɟɧɢɹ: ɪɟɡɢɧɨɜɵɟ ɤɨɥɶɰɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ, ɦɚɧɠɟɬɵ ɪɚɡ-
ɥɢɱɧɨɝɨ ɫɟɱɟɧɢɹ ɢ ɬ.ɞ. 

Ɋɟɡɢɧɨɜɵɟ ɭɩɥɨɬɧɟɧɢɹ ɤɨɥɶɰɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ ɪɚɡɦɟɪɚɦɢ ɩɨ 
ȽɈɋɌ 9833-73 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɞɨ 
32 Ɇɉɚ ɞɥɹ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ ɞɨ 
50 Ɇɉɚ  ɞɥɹ ɧɟɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 

Ɋɟɡɢɧɨɜɵɟ ɦɚɧɠɟɬɵ ɭɦɟɧɶɲɟɧɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ȽɈɋɌ 14896-74 ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɰɢɥɢɧɞɪɨɜ ɢ ɲɬɨɤɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɫɬ-
ɪɨɣɫɬɜ, ɪɚɛɨɬɚɸɳɢɯ ɩɪɢ ɞɚɜɥɟɧɢɢ ɞɨ 50 Ɇɉɚ (ɫ ɡɚɳɢɬɧɵɦɢ ɤɨɥɶɰɚɦɢ).  

ɋɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɬɢɩɵ ɦɚɧɠɟɬ. Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɦɚɧɠɟɬɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɸɬ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɬɨɥɶɤɨ ɩɪɢ ɨɞɧɨ-
ɫɬɨɪɨɧɧɟɦ ɩɨɞɜɨɞɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɞɚɜɥɟɧɢɹ). ɉɪɢ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɦ 
ɞɚɜɥɟɧɢɢ, ɧɚɩɪɢɦɟɪ ɧɚ ɩɨɪɲɧɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ, 

ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɜɟ ɜɫɬɪɟɱɧɨ ɧɚɩɪɚɜɥɟɧɧɵɟ ɦɚɧɠɟɬɵ.  
ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɦɚɧɠɟɬ, ɤɪɨɦɟ ɪɟɡɢɧɵ, ɩɪɢɦɟɧɹɸɬɫɹ ɢ ɞɪɭɝɢɟ ɦɚ-

ɬɟɪɢɚɥɵ, ɧɚɩɪɢɦɟɪ ɫɩɟɰɢɚɥɶɧɵɟ ɚɧɬɢɮɪɢɤɰɢɨɧɧɵɟ ɩɥɚɫɬɦɚɫɫɵ. Ɋɚɛɨɬɨ-
ɫɩɨɫɨɛɧɨɫɬɶ ɤɨɧɬɚɤɬɧɵɯ, ɷɥɚɫɬɢɱɧɵɯ ɭɩɥɨɬɧɟɧɢɣ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ 
ɨɬ ɤɚɱɟɫɬɜɚ ɨɛɪɚɛɨɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɫɨɩɪɹɝɚɟɦɵɯ ɞɟɬɚɥɟɣ. 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ? 

2. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɪɚɛɨɱɢɦ ɠɢɞɤɨɫɬɹɦ. 
3. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɮɢɥɶɬɪ? 

4. Ƚɞɟ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɮɢɥɶɬɪ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ? 
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5. ǿǽǼǿǼǯȉ ǾǳǱУǹИǾǼǰǮǻИȍ ǼǯȈǳǺǻȉХ  
ǱИǲǾǼǽǾИǰǼǲǼǰ 

 

Дɥɹ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɪɟɝɭɥɢɪɭɟɦɵɦ ɩɚɪɚɦɟɬɪɨɦ ɹɜɥɹɟɬɫɹ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞ-
ɪɚ, ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ), ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɢɡɦɟɧɹɬɶɫɹ ɩɨ ɡɚɞɚɧɧɨɦɭ ɡɚɤɨɧɭ 
ɢɥɢ ɠɟɥɚɧɢɸ ɨɩɟɪɚɬɨɪɚ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨ-
ɞɚ ɩɪɢɦɟɧɹɟɬɫɹ ɨɛɴɟɦɧɨɟ (ɦɚɲɢɧɧɨɟ) ɢɥɢ ɞɪɨɫɫɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 

ɥɢɛɨ ɫɨɱɟɬɚɧɢɟ ɷɬɢɯ ɜɢɞɨɜ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ  ɪɟɝɭɥɢɪɨ-
ɜɚɧɢɟ). 

 

 

5.1. ǼȏъеȚțȜе ȞеȑуșиȞȜȐȎțие 

 

Оɛɴɟɦɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɧɟɧɢɢ ɪɚɛɨɱɢɯ ɨɛɴɟɦɨɜ ɝɢɞɪɨɦɚɲɢɧ ɢ ɦɨ-
ɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ ɬɪɟɦɹ ɫɩɨɫɨɛɚɦɢ (ɪɢɫ. 5.1): 

ɚ) ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧɚɫɨɫɚ (ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ); 
ɛ) ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɝɢɞɪɨɦɨɬɨɪɚ (ɪɟɝɭɥɢɪɭɟɦɵɦ ɝɢɞɪɨ-

ɦɨɬɨɪɨɦ); 
ɜ) ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɢɯ ɨɛɴɟɦɨɜ ɢ ɧɚɫɨɫɚ, ɢ ɝɢɞɪɨɦɨɬɨɪɚ (ɪɟɝɭɥɢɪɭɟ-

ɦɵɦ ɧɚɫɨɫɨɦ ɢ ɝɢɞɪɨɦɨɬɨɪɨɦ). 
ɉɟɪɜɵɣ ɫɩɨɫɨɛ (ɪɢɫ. 5.1, ɚ) ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢ ɦɨ-

ɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɤɚɤ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɬɚɤ ɢ ɜ 
ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɢ ɩɨɜɨɪɨɬɧɨɝɨ ɞɟɣɫɬɜɢɹ. Ⱦɜɚ ɞɪɭɝɢɯ 
ɫɩɨɫɨɛɚ (ɪɢɫ. 5.1, ɛ, ɜ) ɩɪɢɦɟɧɹɸɬɫɹ ɬɨɥɶɤɨ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɜɪɚɳɚɬɟɥɶ-
ɧɨɝɨ ɞɟɣɫɬɜɢɹ. Ɉɛɴɟɦɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɪɚɡɨɦɤɧɭɬɨɣ 
ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɪɟɠɟ, ɱɟɦ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ 
ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ (ɫɦ. 
ɪɢɫ. 5.1, ɚ) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ. Ɉɫɧɨɜɧɨɣ ɧɚɫɨɫ ɇ1 ɩɨɞɚɟɬ ɪɚɛɨ-
ɱɭɸ ɠɢɞɤɨɫɬɶ ɩɨ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɜ ɝɢɞɪɨɦɨɬɨɪ Ɇ, ɜɚɥ ɤɨɬɨɪɨɝɨ 
ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɫɢɥ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜɪɚɳɚɟɬɫɹ ɜ 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. Иɡ ɝɢɞɪɨɦɨɬɨɪɚ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨ ɫɥɢɜ-
ɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɫɧɨɜɚ ɩɨɫɬɭɩɚɟɬ ɜ ɧɚɫɨɫ. Ⱦɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɡɚɜɢ-
ɫɢɬ ɨɬ ɧɚɝɪɭɡɤɢ ɝɢɞɪɨɦɨɬɨɪɚ. 
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ɚ) 

      
 

                 ɛ)                                                                 ɜ) 

 
Ɋɢɫ. 5.1. ɋɯɟɦɵ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɨɛɴɟɦɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 

 

ɑɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ ɪɟɝɭɥɢɪɭɸɬ, ɢɡɦɟɧɹɹ ɪɚɛɨɱɢɣ 
ɨɛɴɟɦ ɧɚɫɨɫɚ, ɚ ɧɚɩɪɚɜɥɟɧɢɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ ɢɡɦɟɧɹɸɬ ɛɥɚ-
ɝɨɞɚɪɹ ɪɟɜɟɪɫɢɪɨɜɚɧɢɸ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɜɟɪɫɢ-
ɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɮɭɧɤɰɢɢ ɝɢɞɪɨɥɢɧɢɣ ɦɟɧɹɸɬɫɹ.  

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ Кɉ1 ɢ Кɉ2 ɡɚɳɢɳɚɸɬ ɝɢɞɪɨɫɢɫɬɟɦɭ ɨɬ 
ɩɟɪɟɝɪɭɡɨɤ ɤɚɤ ɩɪɢ ɩɪɹɦɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɜɪɚɳɟɧɢɹ, ɬɚɤ ɢ ɩɪɢ ɪɟɜɟɪɫɢɪɨ-
ɜɚɧɢɢ. ɉɪɢ ɷɬɨɦ ɜɵɩɨɥɧɹɟɬ ɫɜɨɢ ɮɭɧɤɰɢɢ ɬɨɬ ɤɥɚɩɚɧ, ɤɨɬɨɪɵɣ ɫɨɟɞɢɧɟɧ 
ɫ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɟɣ. 

Кɨɦɩɟɧɫɚɰɢɹ ɭɬɟɱɟɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶ-
ɧɨɣ ɝɢɞɪɨɫɢɫɬɟɦɨɣ ɩɨɞɩɢɬɤɢ. ȼ ɷɬɭ ɫɢɫɬɟɦɭ ɜɯɨɞɢɬ ɧɚɫɨɫ ɩɨɞɩɢɬɤɢ ɇ2, 

ɩɟɪɟɥɢɜɧɨɣ ɤɥɚɩɚɧ Кɉ3, ɩɨɞɞɟɪɠɢɜɚɸɳɢɣ ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞɩɢɬ-
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ɤɢ 0,3…0,5 Ɇɉɚ, ɞɜɚ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɚ КɈ1 ɢ КɈ2, ɜɤɥɸɱɟɧɧɵɯ ɩɚɪɚɥ-
ɥɟɥɶɧɨ ɝɢɞɪɨɦɨɬɨɪɭ. 

ɉɨɞɩɢɬɤɚ ɜɫɟɝɞɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɬɨɪɨɧɭ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, ɩɨɷɬɨɦɭ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɩɨɞɩɢɬɤɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɩɨɪ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ 
ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɚɟɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɧɚɫɨɫɚ 
ɇ1 ɧɚ ɜɫɚɫɵɜɚɧɢɟ. 

ɍɩɪɨɳɟɧɧɵɟ ɫɯɟɦɵ ɨɛɴɟɦɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɪɟɝɭ-
ɥɢɪɭɟɦɵɦ ɝɢɞɪɨɦɨɬɨɪɨɦ ɢ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɧɚɫɨɫɨɦ ɢ ɝɢɞɪɨɦɨɬɨɪɨɦ ɩɨ-
ɤɚɡɚɧɵ ɧɚ ɪɢɫ. 5.1, ɛ ɢ ɪɢɫ. 5.1, ɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɍɟɨɪɟɬɢɱɟɫɤɭɸ (ɪɚɫɱɟɬɧɭɸ) ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɨɩɪɟɞɟɥɹɸɬ (ɛɟɡ ɭɱɟɬɚ ɭɬɟɱɟɤ ɠɢɞɤɨ-
ɫɬɢ) ɢɡ ɭɫɥɨɜɢɣ ɪɚɜɟɧɫɬɜɚ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɢ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɝɢɞ-
ɪɨɦɨɬɨɪ, ɬ.ɟ. 

ɦɧ QQ , 

ɢɥɢ 

ɦɦɧɧ nqnq ,                                        (5.1) 

ɝɞɟ  Qɧ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫ; Qɦ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɝɢɞɪɨɦɨɬɨɪ, 
ɦ3/ɫ; qɧ, qɦ – ɪɚɛɨɱɢɟ ɨɛɴɟɦɵ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ3

; 

nɧ, nɦ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ, ɫ-1
, nɧ = const. 

Иɡ ɮɨɪɦɭɥɵ (5.1) ɧɚɣɞɟɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞ-
ɪɨɦɨɬɨɪɚ: 

ɦ

ɧ
ɧɦ

q

q
nn .                                             (5.2) 

Ɏɨɪɦɭɥɚ (5.2) ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ 
(ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ) ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ, ɢɡ-
ɦɟɧɹɹ ɪɚɛɨɱɢɟ ɨɛɴɟɦɵ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɟɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ, ɧɚ-
ɩɪɢɦɟɪ, ɞɥɹ ɝɢɞɪɨɦɨɬɨɪɚ 

minɦ

maxɦ

n

n
D ,                                           (5.3) 

ɝɞɟ D – ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ; 
maxɦn , 

minɦn  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɢ ɦɢɧɢ-
ɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ. 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɭ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ ɢ 
ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɝɢɞɪɨɦɨɬɨɪɨɦ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 50:1, ɭ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ 
ɪɟɝɭɥɢɪɭɟɦɵɦ ɝɢɞɪɨɦɨɬɨɪɨɦ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ – 5:1. ȼ ɝɢɞɪɨ-
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ɩɪɢɜɨɞɟ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɧɚɫɨɫɨɦ ɢ ɝɢɞɪɨɦɨɬɨɪɨɦ ɨɛɳɢɣ ɞɢɚɩɚɡɨɧ ɪɟ-
ɝɭɥɢɪɨɜɚɧɢɹ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ ɜ ɨɬɞɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɡɧɚɱɟɧɢɹ 500:1 ɢ ɛɨ-
ɥɟɟ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɤɨɬɨɪɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɪɟɯ ɫɩɨɫɨɛɨɜ 
ɨɛɴɟɦɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧɚɫɨɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨ-
ɫɬɨɹɧɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɝɢɞɪɨɦɨɬɨɪɚ ɢ ɩɟɪɟɦɟɧɧɨɟ ɩɨɬɪɟɛ-
ɥɟɧɢɟ ɦɨɳɧɨɫɬɢ (ɪɢɫ. 5.2, ɚ). Ɍɚɤɨɣ ɫɩɨɫɨɛ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɩɪɢ ɩɭɫɤɟ ɦɚɲɢɧ, ɤɨɝɞɚ ɧɟɨɛɯɨɞɢɦ ɛɨɥɶɲɨɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɨɧ ɢɫ-
ɩɨɥɶɡɭɟɬɫɹ, ɧɚɩɪɢɦɟɪ, ɜ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɚɯ. 

 
 

Ɋɢɫ. 5.2. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɴɟɦɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ ɨɩɪɟɞɟ-
ɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɬɟɱɟɤ ɠɢɞɤɨɫɬɢ, ɩɨɬɟɪɶ 
ɞɚɜɥɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɢ ɫ ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: pɧ = pɦ = const;       

nɧ = const;   qɦ = const ): 
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ɦ

ɧ
ɧɦ

q

q
nn ; 

 

varpQNN ɧɧɦɧ ;    (5.4) 

 

constɪq
2

1
M ɦɦɦ , 

ɝɞɟ Nɧ, Nɦ – ɦɨɳɧɨɫɬɢ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ, ȼɬ; Qɧ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, 
ɦ3/ɫ,  Qɧ = qɧ nɧ;  pɧ, pɦ – ɪɚɛɨɱɢɟ ɞɚɜɥɟɧɢɹ ɧɚɫɨɫɚ, ɝɢɞɪɨɦɨɬɨɪɚ, ɉɚ;     
Ɇɦ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɝɢɞɪɨɦɨɬɨɪɚ, ɇ ɦ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɝɢɞɪɨɦɨɬɨɪɚ ɩɪɢɦɟɧɹɟɬ-
ɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɪɟɠɟ, ɱɟɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢɡɦɟɧɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ 
ɧɚɫɨɫɚ. Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ. ɇɟɞɨɫɬɚɬɨɤ ɠɟ ɫɨɫɬɨɢɬ ɜ 
ɬɨɦ, ɱɬɨ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɝɢɞɪɨɦɨɬɨɪɚ ɭɦɟɧɶɲɚɟɬɫɹ ɤɪɭ-
ɬɹɳɢɣ ɦɨɦɟɧɬ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɢɚɩɚɡɨɧɚ ɭɫɬɨɣɱɢɜɨɣ ɪɚɛɨ-
ɬɵ ɢɡ-ɡɚ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɟɨɞɨɥɟɧɢɹ ɦɨɦɟɧɬɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ (ɫɚɦɨ-
ɬɨɪɦɨɠɟɧɢɟ ɝɢɞɪɨɦɨɬɨɪɚ). Кɪɨɦɟ ɬɨɝɨ, ɫɥɨɠɧɨ ɭɩɪɚɜɥɹɬɶ ɝɢɞɪɨɦɨɬɨɪɚ-
ɦɢ ɜ ɫɥɭɱɚɟ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɞɚɥɟɧɢɹ ɨɬ ɨɩɟɪɚɬɨɪɨɜ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɬɚɤɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭ-
ɥɚɦ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɭɬɟɱɟɤ ɠɢɞɤɨɫɬɢ, ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɢ ɦɨɳɧɨɫɬɢ ɢ ɫ 
ɭɱɟɬɨɦ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: nɧ = const; pɧ = pɦ = const; qɧ = const): 

 

ɦ

ɧ
ɧɦ

q

q
nn ; 

 

constpQNN ɧɧɦɧ ;   (5.5) 

 

           varɪq
2

1
M ɦɦɦ . 

ɇɚ ɪɢɫ. 5.2, ɛ  ɩɨɤɚɡɚɧɵ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɟɝɭɥɢɪɭɟ-
ɦɵɦ ɝɢɞɪɨɦɨɬɨɪɨɦ. 

ɉɪɢɦɟɧɟɧɢɟ ɪɟɝɭɥɢɪɭɟɦɵɯ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɦɨɬɨɪɚ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢ-
ɬɟɥɶɧɨ ɪɚɫɲɢɪɢɬɶ ɞɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɦɨɦɟɧɬɚ, 
ɪɚɡɜɢɜɚɟɦɨɝɨ ɝɢɞɪɨɦɨɬɨɪɨɦ. Ɉɛɟɫɩɟɱɟɧɢɟ ɬɚɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɤɚɤ ɩɨ-
ɤɚɡɚɧɨ ɧɚ ɪɢɫ. 5.2, ɜ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɨɬ ɝɢɞɪɨɩɪɢɜɨɞ ɜ 
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ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜɚɯ, ɝɞɟ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɬɪɨɝɚɧɢɟ ɦɚɲɢ-
ɧɵ ɫ ɛɨɥɶɲɢɦ ɤɪɭɬɹɳɢɦ ɦɨɦɟɧɬɨɦ ɩɪɢ ɨɱɟɧɶ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ. ɋɤɨɪɨɫɬɶ 
ɩɪɢ ɪɚɡɝɨɧɟ ɦɚɲɢɧɵ ɢɡɦɟɧɹɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧɚɫɨɫɚ 
ɩɪɢ ɜɨɡɪɚɫɬɚɸɳɟɣ ɦɨɳɧɨɫɬɢ. Ⱦɚɥɶɧɟɣɲɟɟ ɭɜɟɥɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɦɚɲɢɧɵ 
ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɫɬɨɹɧɧɨɣ ɦɨɳɧɨɫɬɢ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ 
ɝɢɞɪɨɦɨɬɨɪɚ. 

ɇɚ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧɚɯ ɨɛɴɟɦɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬ-
ɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɪɟɜɟɪ-
ɫɢɜɧɵɦɢ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɵɦɢ ɧɚɫɨɫɚɦɢ, ɨɫɧɚɳɟɧɧɵ-
ɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ ɦɨɳɧɨɫɬɢ. 

Ƚɢɞɪɨɩɪɢɜɨɞɵ ɫ ɪɟɝɭɥɢɪɭɟɦɵɦɢ ɝɢɞɪɨɦɚɲɢɧɚɦɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɛɟɫ-
ɫɬɭɩɟɧɱɚɬɨɟ, ɩɥɚɜɧɨɟ ɢ ɞɨɫɬɚɬɨɱɧɨ ɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɜɵ-
ɯɨɞɧɨɝɨ ɡɜɟɧɚ. 

ɉɪɢ ɨɛɴɟɦɧɨɦ ɫɩɨɫɨɛɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɡɦɨɠɧɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. ɉɨɫɤɨɥɶɤɭ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ 
ɩɨɬɟɪɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɨɛɴɟɦɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɦɚɥɵ ɢɡ-ɡɚ ɨɬɫɭɬɫɬ-
ɜɢɹ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɬɨ КɉȾ ɢɯ ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɜɵɫɨɤ (  = 0,75…0,80).  

Ȼɥɚɝɨɞɚɪɹ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɚɦ ɷɬɨɬ ɫɩɨɫɨɛ ɨɛɴɟɦɧɨɝɨ ɪɟ-
ɝɭɥɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɝɢɞɪɨɩɪɢ-
ɜɨɞɚɯ ɫɪɟɞɧɟɣ ɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ (ɨɛɵɱɧɨ ɫɜɵɲɟ 5…10 ɤȼɬ). 

К ɨɫɧɨɜɧɵɦ ɧɟɞɨɫɬɚɬɤɚɦ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɨɛɴɟɦɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 
ɨɬɧɨɫɢɬɫɹ ɫɥɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɭɟɦɵɯ ɝɢɞɪɨɦɚɲɢɧ, ɤɨɬɨɪɵɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɞɨɪɨɠɟ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ. Кɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɦɚɲɢɧ (ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɢɯ ɨɛɴɟɦɨɜ) ɬɪɟɛɭɸɬɫɹ ɫɩɟ-
ɰɢɚɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɤɨɬɨɪɵɟ ɭɫɥɨɠɧɹɸɬ 
ɝɢɞɪɨɩɪɢɜɨɞ. ɉɨɷɬɨɦɭ, ɟɫɥɢ ɝɢɞɪɨɩɪɢɜɨɞ ɢɦɟɟɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶ-
ɲɭɸ ɦɨɳɧɨɫɬɶ ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɧɟɛɨɥɶɲɨɝɨ 
ɩɪɨɦɟɠɭɬɤɚ ɜɪɟɦɟɧɢ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɛɨɱɢɦɢ ɰɢɤɥɚɦɢ, ɰɟɥɟɫɨɨɛɪɚɡɧɨ 

ɩɪɢɦɟɧɹɬɶ ɞɪɨɫɫɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ. 
 

 

5.2. ǲȞȜȟȟеșьțȜе ȞеȑуșиȞȜȐȎțие 

 

Дɪɨɫɫɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸ-
ɳɟɣ ɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ, ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 152 

ɝɢɞɪɨɥɢɧɢɢ ɢ ɨɬɜɨɞɚ ɱɚɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤ ɛɟɡ ɫɨɜɟɪɲɟɧɢɹ 
ɩɨɥɟɡɧɨɣ ɪɚɛɨɬɵ. 

Ⱦɪɨɫɫɟɥɶɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɫɬɭɩɚ-
ɬɟɥɶɧɨɝɨ, ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɢ ɩɨɜɨɪɨɬɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ 
(ɞɨ 3…5 ɤȼɬ). ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɷɬɨɬ ɫɩɨɫɨɛ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɩɨɥɭɱɢɥ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ. Ɉɫɧɨɜɧɵɦɢ ɩɪɟ-
ɢɦɭɳɟɫɬɜɚɦɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 

  ɜɨɡɦɨɠɧɨɫɬɶ ɩɥɚɜɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɟɣ;  
  ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ ɢ ɧɟɜɵɫɨɤɚɹ ɢɯ 

ɫɬɨɢɦɨɫɬɶ; 
 ɦɚɥɵɟ ɭɫɢɥɢɹ, ɬɪɟɛɭɟɦɵɟ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ. 
Ɉɞɧɚɤɨ ɝɢɞɪɨɩɪɢɜɨɞɵ ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɢɦɟɸɬ ɧɢɡɤɢɣ 

КɉȾ, ɨɛɭɫɥɨɜɥɟɧɧɵɣ ɫɚɦɢɦ ɩɪɢɧɰɢɩɨɦ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɚɯ ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟ-
ɢɦɭɳɟɫɬɜɟɧɧɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɟ ɧɚɫɨɫɵ. ɉɨ ɫɯɟɦɟ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɵ ɫ 
ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɟ ɝɪɭɩɩɵ: ɝɢɞɪɨɩɪɢ-
ɜɨɞɵ ɫ ɩɨɫɬɨɹɧɧɵɦ ɢ ɩɟɪɟɦɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ.  

Ⱦɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɩɟ-
ɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ, ɤɨɬɨɪɵɣ ɩɨɞɞɟɪɠɢɜɚɟɬ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɩɨ-
ɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ ɩɭɬɟɦ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɥɢɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨ-
ɛɚɤ. 

ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɩɟɪɟɦɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ 
ɞɚɜɥɟɧɢɟ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɚ ɱɚɫɬɶ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɫɥɢɜɚɟɬɫɹ ɜ ɝɢɞɪɨɛɚɤ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ. 

ɉɪɢ ɞɪɨɫɫɟɥɶɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɪɢɦɟɧɹɸɬɫɹ ɬɪɢ ɫɯɟɦɵ ɭɫɬɚɧɨɜɤɢ 
ɞɪɨɫɫɟɥɟɣ (ɪɢɫ. 5.3): 

- ɧɚ ɜɯɨɞɟ – ɞɪɨɫɫɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɩɟɪɟɞ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ ɜ ɧɚɩɨɪɧɨɣ 
ɝɢɞɪɨɥɢɧɢɢ; 

- ɧɚ ɜɵɯɨɞɟ – ɞɪɨɫɫɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɩɨɫɥɟ ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɹ; 

- ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ – ɞɪɨɫɫɟɥɶ ɭɫɬɚɧɨɜɥɟɧ ɜ ɝɢɞɪɨɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɨ 
ɝɢɞɪɨɞɜɢɝɚɬɟɥɸ. 

ɉɟɪɜɵɟ ɞɜɟ ɫɯɟɦɵ (ɫɦ. ɪɢɫ. 5.3, ɚ ɢ ɛ) ɨɬɧɨɫɹɬɫɹ ɤ ɝɢɞɪɨɩɪɢɜɨɞɚɦ ɫ 
ɩɨɫɬɨɹɧɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɚ ɬɪɟɬɶɹ ɫɯɟɦɚ (ɫɦ. ɪɢɫ. 5.3, ɜ) – ɤ ɝɢɞɪɨɩɪɢɜɨɞɭ ɫ 
ɩɟɪɟɦɟɧɧɵɦ ɞɚɜɥɟɧɢɟɦ. 
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ȼ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɜɯɨɞɟ (ɫɦ. ɪɢɫ. 5.3, ɚ) ɫɤɨɪɨɫɬɶ ɞɜɢ-
ɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ (ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ) ɪɟɝɭɥɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ. Жɢɞɤɨɫɬɶ ɢɡ ɝɢɞɪɨɛɚɤɚ Ȼ ɧɟɪɟɝɭɥɢɪɭɟɦɵɦ ɧɚɫɨɫɨɦ ɇ ɩɨɞɚɟɬɫɹ 
ɩɨ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ ДɊ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ Ɋ, ɩɨɫɬɭɩɚ-
ɟɬ ɜ ɨɞɧɭ ɢɡ ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɐ, ɧɚɩɪɢɦɟɪ ɜ ɩɨɪɲɧɟɜɭɸ ɩɨ-
ɥɨɫɬɶ Ⱥ. 

 

 
 

Ɋɢɫ. 5.3. ɋɯɟɦɵ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 

 

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɩɨɪɲɟɧɶ ɫɨ ɲɬɨɤɨɦ ɩɟɪɟɦɟɳɚɸɬ-
ɫɹ ɜɩɪɚɜɨ, ɜɵɬɟɫɧɹɹ ɠɢɞɤɨɫɬɶ ɢɡ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ Ȼ ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨ-
ɥɢɧɢɸ ɢ ɝɢɞɪɨɛɚɤ. ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢɡɦɟɧɹ-
ɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ Ɋ, ɚ ɫɤɨɪɨɫɬɶ – ɫ ɩɨɦɨɳɶɸ ɪɚɫɯɨɞɚ ɠɢɞ-
ɤɨɫɬɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ ДɊ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫ-
ɫɟɥɟ ɢ ɩɥɨɳɚɞɢ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ. 

ɉɨɞɚɱɚ ɧɚɫɨɫɚ ɞɟɥɢɬɫɹ ɜ ɷɬɨɣ ɫɯɟɦɟ ɧɚ ɞɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɨɬɨɤɚ, ɨɞɢɧ 
ɢɡ ɤɨɬɨɪɵɯ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ (ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ), ɚ ɞɪɭɝɨɣ ɱɟɪɟɡ 
ɩɟɪɟɥɢɜɧɨɣ ɤɥɚɩɚɧ Кɉ ɜ ɝɢɞɪɨɛɚɤ. ɉɨɷɬɨɦɭ ɦɨɠɟɦ ɡɚɩɢɫɚɬɶ ɫɥɟɞɭɸɳɟɟ 
ɜɵɪɚɠɟɧɢɟ: 
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ɛɞɪɧ QQQ ,                                                  (5.6) 

ɝɞɟ Qɧ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ; Qɞɪ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ, ɩɨɫɬɭ-
ɩɚɸɳɟɣ ɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ; Qɛ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ 
ɩɟɪɟɥɢɜɧɨɣ ɤɥɚɩɚɧ ɜ ɝɢɞɪɨɛɚɤ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 
 

ɩ

ɞɪ
ɞɪ

ɩ

ɞɪ

S

p2
S

S

Q
V ,                                        (5.7) 

ɝɞɟ V – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ/ɫ; Qɞɪ – ɪɚɫɯɨɞ ɠɢɞ-
ɤɨɫɬɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ, ɦ3/ɫ;  Sɩ – ɪɚɛɨɱɚɹ (ɷɮɮɟɤɬɢɜɧɚɹ) ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ2, ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɩɨɪɲɧɟɜɭɸ ɩɨɥɨɫɬɶ, 
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ɩ , ɡɞɟɫɶ D – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɪɨɫ-
ɫɟɥɹ,  = 0,6…0,7; Sɞɪ – ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ, 
ɦ2

; ɞɪp  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ, ɉɚ, ɞɪp  = = ɪ1 – ɪ2, ɡɞɟɫɶ ɪ1 – 

ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ; ɪ2 – ɞɚɜɥɟɧɢɟ ɡɚ ɞɪɨɫɫɟɥɟɦ;  – ɩɥɨɬɧɨɫɬɶ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3

. 

Ⱦɚɜɥɟɧɢɟ ɪ1 ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚɫɬɪɨɣɤɨɣ ɩɟɪɟɥɢɜɧɨ-
ɝɨ ɤɥɚɩɚɧɚ. ȼ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ ɨɧɨ ɩɪɚɤɬɢɱɟɫɤɢ ɨɫɬɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ. 
Ⱦɚɜɥɟɧɢɟ ɠɟ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɡɚ ɞɪɨɫɫɟɥɟɦ ɡɚɜɢɫɢɬ ɨɬ ɧɚɝɪɭɡɤɢ, 
ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɲɬɨɤɭ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. Ⱦɚɜɥɟɧɢɟ ɪ2 ɨɩɪɟɞɟɥɹɟɬɫɹ (ɛɟɡ 
ɭɱɟɬɚ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɥɢɧɢɹɯ, ɫɢɥ ɬɪɟɧɢɹ ɢ ɢɧɟɪɰɢɢ) ɢɡ ɭɫɥɨɜɢɹ 
ɪɚɜɧɨɜɟɫɢɹ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɢ ɜ ɫɥɭɱɚɟ ɩɨɪɲɧɟɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ ɡɚ-
ɩɢɲɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ɲɬcɩ2 SpFSp ,                                               (5.8) 

ɝɞɟ ɪ2 – ɞɚɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ (ɡɚ ɞɪɨɫɫɟɥɟɦ), ɉɚ; Sɩ – ɪɚɛɨɱɚɹ 
(ɷɮɮɟɤɬɢɜɧɚɹ) ɩɥɨɳɚɞɶ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ2

, 

4DS 2

ɩ , ɡɞɟɫɶ D – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ; F – ɭɫɢɥɢɟ ɧɚɝɪɭɡɤɢ ɧɚ ɲɬɨɤɟ, ɇ; 
pc – ɞɚɜɥɟɧɢɟ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, ɉɚ; Sɲɬ – ɪɚɛɨɱɚɹ (ɷɮɮɟɤɬɢɜɧɚɹ) 

ɩɥɨɳɚɞɶ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɦ2
, )dD(

4
S 22

ɲɬ , ɡɞɟɫɶ 

d – ɞɢɚɦɟɬɪ ɲɬɨɤɚ. 
Иɡ ɮɨɪɦɭɥɵ (5.8) ɧɚɣɞɟɦ ɞɚɜɥɟɧɢɟ ɡɚ ɞɪɨɫɫɟɥɟɦ, ɩɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ 

ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɜɜɢɞɭ ɟɝɨ ɦɚɥɨɫɬɢ ɩɪɢɦɟɦ ɪɚɜɧɵɦ ɧɭɥɸ. ɉɨɥɭɱɢɦ 
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ɩ
2

S

F
p .                                                    (5.9) 

Иɡ ɮɨɪɦɭɥɵ (5.9) ɜɢɞɧɨ, ɱɬɨ ɞɚɜɥɟɧɢɟ ɡɚ ɞɪɨɫɫɟɥɟɦ ɪ2 ɩɪɹɦɨ ɩɪɨɩɨɪ-
ɰɢɨɧɚɥɶɧɨ ɧɚɝɪɭɡɤɟ, ɩɪɢɥɨɠɟɧɧɨɣ ɤ ɲɬɨɤɭ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 

ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (5.7), (5.9) ɦɨɠɟɦ ɡɚɩɢɫɚɬɶ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɪɢ ɪɚɛɨɱɟɣ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ: 

 

ɩ
1

ɩ

ɞɪ

S

Fɪ2

S

S
V .                                  (5.10) 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɝɪɭɡɤɢ F ɞɚɜɥɟɧɢɟ ɪ2 ɜɨɡɪɚɫɬɚɟɬ, ɚ ɩɟɪɟɩɚɞ ɞɚɜɥɟ-
ɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ ɭɦɟɧɶɲɚɟɬɫɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɫɤɨɪɨɫɬɢ ɞɜɢ-
ɠɟɧɢɹ ɲɬɨɤɚ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɜɯɨɞɟ ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɧɟ ɩɨɫɬɨɹɧɧɚ, ɚ ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɧɚɝɪɭɡɤɢ. Ɍɚɤɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟɧɹɬɶ 
ɜ ɦɚɲɢɧɚɯ ɫ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɨɣ. 

Ƚɢɞɪɨɩɪɢɜɨɞɵ ɫ ɞɪɨɫɫɟɥɟɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɯɨɞɟ ɜ ɝɢɞɪɨɞɜɢɝɚ-
ɬɟɥɶ, ɧɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɚɯ ɫ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɧɚɝɪɭɡɤɚɦɢ.  

ɉɪɢɧɹɬɨ ɫɱɢɬɚɬɶ ɧɚɝɪɭɡɤɭ ɨɬɪɢɰɚɬɟɥɶɧɨɣ, ɟɫɥɢ ɟɟ ɧɚɩɪɚɜɥɟɧɢɟ ɫɨɜɩɚ-
ɞɚɟɬ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɨɬ-
ɪɢɰɚɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶɫɹ ɧɚɫɬɨɥɶɤɨ, ɱɬɨ 
ɩɪɨɢɡɨɣɞɟɬ ɪɚɡɪɵɜ ɫɩɥɨɲɧɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɜ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɚ ɢ ɞɜɢɠɟɧɢɟ ɩɨɪɲɧɹ ɫɬɚɧɟɬ ɧɟɭɩɪɚɜɥɹɟɦɵɦ, ɬɚɤ ɤɚɤ ɜ ɫɥɢɜ-
ɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɨɬɫɭɬɫɬɜɭɸɬ ɬɨɪɦɨɡɧɵɟ ɢɥɢ ɞɟɦɩɮɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ. 
Ɍɚɤɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɧɟɥɶɡɹ ɩɪɢɦɟɧɹɬɶ ɜ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧɚɯ. 

К ɧɟɞɨɫɬɚɬɤɚɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɧɢɡ-
ɤɢɣ КɉȾ ɩɪɢɜɨɞɚ (   0,36) ɢ ɧɚɝɪɟɜ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɶɸ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɟɝɨ ɩɨɫɥɟ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɹ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ. 

ɇɚ ɪɢɫ. 5.3, ɛ ɩɨɤɚɡɚɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɞɪɨɫɫɟ-
ɥɟɦ ДɊ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚ ɜɵɯɨɞɟ ɢɡ ɝɢɞɪɨɰɢɥɢɧɞɪɚ Ц.  

Ⱦɚɜɥɟɧɢɟ ɪ1 ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɩɟ-
ɪɟɥɢɜɧɵɦ ɤɥɚɩɚɧɨɦ Кɉ. Ⱦɚɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ (ɛɟɡ 
ɭɱɟɬɚ ɫɢɥ ɬɪɟɧɢɹ ɢ ɢɧɟɪɰɢɢ) ɢɡ ɭɫɥɨɜɢɹ ɪɚɜɧɨɜɟɫɢɹ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ: 

 

FSɪSp ɲɬɲɬɩ1 ,                                            (5.11) 
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ɝɞɟ ɪ1 – ɩɨɫɬɨɹɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ; pɲɬ – ɞɚɜɥɟɧɢɟ ɜ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ; Sɩ, Sɲɬ – ɪɚɛɨɱɢɟ ɩɥɨɳɚɞɢ ɩɨɪɲɧɟɜɨɣ ɢ ɲɬɨɤɨɜɨɣ 
ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦ2

; F – ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ, ɇ. 
Иɡ ɮɨɪɦɭɥɵ (5.11) ɧɚɣɞɟɦ ɞɚɜɥɟɧɢɟ ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ pɲɬ: 

 

.
S

F

S

Sɪp
ɲɬɲɬ

ɩ
1ɲɬ                                          (5.12) 

ɉɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ ɞɪp  ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɞɚɜɥɟɧɢɹ ɡɚ ɞɪɨɫ-
ɫɟɥɟɦ (ɜɜɢɞɭ ɟɝɨ ɦɚɥɨɫɬɢ) ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ pɲɬ, ɬ.ɟ.  

 

ɲɬɞɪ pp .                                               (5.13) 

 

ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (5.7), (5.12) ɢ (5.13) ɡɚɩɢɲɟɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɫɤɨɪɨ-
ɫɬɢ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɪɢ ɪɚɛɨɱɟɣ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ: 

 

ɲɬɲɬ

ɩ
1

ɩ

ɞɪ

S

F

S

Sɪ2

S

S
V  .                               (5.14) 

 

ɉɨɥɭɱɟɧɧɨɟ ɭɪɚɜɧɟɧɢɟ (5.14) ɚɧɚɥɨɝɢɱɧɨ ɭɪɚɜɧɟɧɢɸ (5.10). Ɇɟɯɚɧɢ-
ɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ 

ɞɪɨɫɫɟɥɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫ. 5.4, ɚ.  

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɫɬɪɨɟɧɵ ɞɥɹ ɪɚɡɧɵɯ ɪɚɛɨɱɢɯ ɩɪɨɯɨɞɧɵɯ ɫɟɱɟɧɢɣ 
ɞɪɨɫɫɟɥɹ (Sɞɪ max  Sɞɪ1  Sɞɪ2). Ɉɛɳɭɸ ɬɨɱɤɭ FɌ ɞɥɹ ɫɟɦɟɣɫɬɜɚ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤɨɝɞɚ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ 
ɲɬɨɤɚ ɪɚɜɧɚ ɧɭɥɸ. 

ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɜɵɯɨɞɟ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɡɧɚɤɨɩɟɪɟɦɟɧɧɨɣ ɧɚɝɪɭɡɤɟ 
ɛɥɚɝɨɞɚɪɹ ɞɜɭɫɬɨɪɨɧɧɟɣ ɠɟɫɬɤɨɫɬɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ.  

Ɍɟɩɥɨ, ɜɵɞɟɥɹɸɳɟɟɫɹ ɩɪɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɢ ɠɢɞɤɨɫɬɢ, ɨɬɜɨɞɢɬɫɹ ɧɟ-
ɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɝɢɞɪɨɛɚɤ, ɦɢɧɭɹ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɢ ɞɪɭɝɢɟ ɷɥɟɦɟɧɬɵ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ.  

Ɉɞɧɚɤɨ ɝɢɞɪɨɩɪɢɜɨɞ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɜɵɯɨɞɟ ɦɟɧɟɟ ɷɤɨɧɨɦɢɱɟɧ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɜɯɨɞɟ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɬɚɤ ɤɚɤ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ 

ɝɢɞɪɨɩɪɢɜɨɞɚ ɡɚɬɪɚɱɢɜɚɟɬɫɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ. ɉɨ ɷɬɨɣ 
ɫɯɟɦɟ ɬɚɤɠɟ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɫɬɜɨ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨ-
ɝɨ ɡɜɟɧɚ ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɧɚɝɪɭɡɤɢ. 
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Ɋɢɫ. 5.4. Ɇɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɩɪɢɜɨɞɨɜ 

ɫ ɞɪɨɫɫɟɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ 

 

ɇɚ ɪɢɫ. 5.3, ɜ ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɞɪɨɫɫɟɥɟɦ ДɊ, ɭɫɬɚɧɨɜ-
ɥɟɧɧɵɦ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ (ɩɚɪɚɥɥɟɥɶɧɨ ɝɢɞɪɨɰɢɥɢɧɞɪɭ Ц). ȼ ɷɬɨɣ ɫɯɟɦɟ 
ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɫɨɡɞɚɜɚɟɦɵɣ ɧɚɫɨɫɨɦ, ɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɚ ɩɚ-
ɪɚɥɥɟɥɶɧɵɯ ɩɨɬɨɤɚ, ɨɞɢɧ ɢɡ ɤɨɬɨɪɵɯ ɩɨɫɬɭɩɚɟɬ ɩɨ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ 
ɱɟɪɟɡ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ Ɋ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪ, ɚ ɜɬɨɪɨɣ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ 
ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ.  

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɬ ɞɚɜɥɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ ɞɨ-
ɩɭɫɬɢɦɨɟ, ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɭɫɬɚɧɨɜɥɟɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚ-
ɩɚɧ Кɉ. Ɉɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɷɬɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɨɬ-
ɫɭɬɫɬɜɢɟ ɩɟɪɟɥɢɜɧɨɝɨ ɤɥɚɩɚɧɚ, ɬ.ɟ. ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɞɚɜɥɟɧɢɟ ɜ ɧɚɩɨɪɧɨɣ 
ɝɢɞɪɨɥɢɧɢɢ ɩɟɪɟɦɟɧɧɨ ɢ ɡɚɜɢɫɢɬ ɨɬ ɧɚɝɪɭɡɤɢ ɧɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ. 

Ɋɚɫɯɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɞɜɨɞɢɦɨɣ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɭ, ɦɨɠɧɨ ɨɩ-
ɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 

ɞɪɧɰ QQQ ,                                               (5.15) 

ɝɞɟ Qɰ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪ; Qɧ – ɩɨɞɚɱɚ ɧɚ-
ɫɨɫɚ; Qɞɪ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɞɪɨɫɫɟɥɶ. 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɪɢ ɩɨɪɲɧɟɜɨɣ ɪɚɛɨɱɟɣ 
ɩɨɥɨɫɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
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Q
V ,                              (5.16) 

ɝɞɟ ɞɪp  – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɞɪɨɫɫɟɥɟ, ɞɪp  = ɪɩ – ɪɫ,  ɡɞɟɫɶ ɪɩ – ɞɚɜ-
ɥɟɧɢɟ ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ; ɪɫ – ɞɚɜɥɟɧɢɟ ɡɚ ɞɪɨɫɫɟɥɟɦ (ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢ-
ɧɢɢ), ɪɫ  0. 

Ⱦɚɜɥɟɧɢɟ ɩɟɪɟɞ ɞɪɨɫɫɟɥɟɦ ɪɩ ɡɚɜɢɫɢɬ ɨɬ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ F ɢ ɨɩɪɟ-
ɞɟɥɹɟɬɫɹ (ɞɚɜɥɟɧɢɟ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ) ɩɨ ɮɨɪɦɭɥɟ 

 

ɩ
ɩ
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p .                                             (5.17) 

ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (5.16), (5.17) ɡɚɩɢɲɟɦ ɜɵɪɚɠɟɧɢɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɫ ɩɚɪɚɥɥɟɥɶɧɵɦ ɜɤɥɸɱɟɧɢɟɦ ɞɪɨɫɫɟɥɹ: 
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V .                               (5.18) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɡɚɜɢɫɢɬ ɨɬ ɧɚ-
ɫɬɪɨɣɤɢ ɞɪɨɫɫɟɥɹ (ɩɥɨɳɚɞɢ ɟɝɨ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ) ɢ ɜɧɟɲɧɟɣ 
ɧɚɝɪɭɡɤɢ. ɉɪɢ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɟ ɫɤɨɪɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɚ ɩɪɢ ɩɨɥɧɨ-
ɫɬɶɸ ɡɚɤɪɵɬɨɦ ɞɪɨɫɫɟɥɟ, ɬ.ɟ. ɩɪɢ ɩɥɨɳɚɞɢ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
ɞɪɨɫɫɟɥɹ, ɪɚɜɧɨɣ ɧɭɥɸ: Sɞɪ  0.  

ɉɨ ɦɟɪɟ ɨɬɤɪɵɬɢɹ ɞɪɨɫɫɟɥɹ (ɭɜɟɥɢɱɟɧɢɹ ɩɥɨɳɚɞɢ ɞɪɨɫɫɟɥɹ Sɞɪ) ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɛɭɞɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. ɇɚ ɪɢɫ. 5.4, ɛ ɩɪɢ-
ɜɟɞɟɧɵ ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɩɚɪɚɥɥɟɥɶɧɨ ɭɫɬɚ-
ɧɨɜɥɟɧɧɵɦ ɞɪɨɫɫɟɥɟɦ, ɩɨɫɬɪɨɟɧɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɪɚɛɨɱɢɯ ɩɪɨɯɨɞɧɵɯ ɫɟ-
ɱɟɧɢɣ ɞɪɨɫɫɟɥɹ (Sɞɪ max  Sɞɪ1  Sɞɪ2). Ɉɛɳɭɸ ɞɥɹ ɫɟɦɟɣɫɬɜɚ ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤ ɬɨɱɤɭ  V0 ɨɩɪɟɞɟɥɹɸɬ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚɝɪɭɡɤɢ, ɬ.ɟ. ɩɪɢ F = 0 (ɪɟ-
ɠɢɦ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ). 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɩɪɢ ɨɞɧɨɣ ɢ ɬɨɣ ɠɟ ɩɥɨɳɚɞɢ ɪɚ-
ɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɞɪɨɫɫɟɥɹ ɭɦɟɧɶɲɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɧɟɲ-
ɧɟɣ ɧɚɝɪɭɡɤɢ. Эɬɚ ɡɚɜɢɫɢɦɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɜɫɟɯ ɝɢɞɪɨ-
ɩɪɢɜɨɞɨɜ, ɜ ɤɨɬɨɪɵɯ ɩɪɢɦɟɧɹɸɬɫɹ ɪɟɝɭɥɢɪɭɟɦɵɟ ɞɪɨɫɫɟɥɢ. 

Ƚɢɞɪɨɩɪɢɜɨɞɵ ɫ ɞɪɨɫɫɟɥɟɦ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɢɦɟɸɬ ɜɵɫɨɤɢɣ КɉȾ ɢ 
ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɝɢɞɪɨɩɪɢɜɨɞɚɦɢ ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɜɤɥɸɱɟɧɢɟɦ ɞɪɨɫɫɟɥɹ, ɬɚɤ ɤɚɤ ɦɨɳɧɨɫɬɶ ɬɚɤɨɝɨ ɩɪɢɜɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɧɚ-
ɝɪɭɡɤɢ. Кɪɨɦɟ ɬɨɝɨ, ɦɟɧɶɲɟ ɧɚɝɪɟɜ ɠɢɞɤɨɫɬɢ. ɇɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɩɨ-
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ɧɢɠɟɧɧɚɹ ɠɟɫɬɤɨɫɬɶ ɢ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɩɪɢ ɨɬɪɢ-
ɰɚɬɟɥɶɧɵɯ ɧɚɝɪɭɡɤɚɯ. 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя  Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Кɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

2. Иɡ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

3. Кɚɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞ-
ɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

4. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɴɟɦɧɨɝɨ (ɦɚɲɢɧɧɨɝɨ) ɫɩɨɫɨɛɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

5. Кɚɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɨɛɴɟɦɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

6. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢ ɨɛɴɟɦɧɨɦ ɫɩɨɫɨɛɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

7. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɪɟɝɭɥɢɪɭɟɦɵɣ ɧɚɫɨɫ? 

8. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɪɟɝɭɥɢɪɭɟɦɵɣ ɝɢɞɪɨ-
ɦɨɬɨɪ? 

9. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭɥɢɪɨɜɚ-
ɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

10. Ƚɞɟ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɪɨɫɫɟɥɶ ɩɪɢ ɞɪɨɫɫɟɥɶɧɨɦ ɫɩɨɫɨɛɟ ɪɟ-
ɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

11. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢ ɞɪɨɫɫɟɥɶɧɨɦ ɫɩɨɫɨɛɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

12. ɑɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɞɢɚɩɚɡɨɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟ-
ɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

13. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɞɪɨɫɫɟɥɶ? 

14. ɇɚɡɨɜɢɬɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

15. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
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6. ǽǾИǻȄИǽИАǹȊǻȉǳХǿȃǳǺȉ  

ТИǽǼǰȉȃХǱИǲǾǼǽǾИǰǼǲǼǰ 

 

ɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɤɚɤɨɣ-ɥɢɛɨ ɦɚɲɢɧɵ ɧɟɨɛ-
ɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɩɵɬ ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɧɚɥɨɝɢɱɧɵɯ ɦɚ-
ɲɢɧ. Эɬɨ ɩɨɜɵɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ, ɫɧɢɠɚɟɬ 
ɧɨɦɟɧɤɥɚɬɭɪɭ ɩɪɢɦɟɧɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɩɪɨɳɚɟɬ ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɋɟɲɟɧɢɟ ɡɚɞɚɱ ɫɨɡɞɚɧɢɹ ɫɨɜɟɪɲɟɧɧɵɯ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɜɨɡɦɨɠɧɨ 
ɬɨɥɶɤɨ ɩɪɢ ɲɢɪɨɤɨɣ ɢɯ ɭɧɢɮɢɤɚɰɢɢ, ɪɚɡɪɚɛɨɬɤɟ ɪɚɰɢɨɧɚɥɶɧɵɯ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɯ ɫɯɟɦ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɩɪɢɦɟɧɟɧɢɢ 
ɩɪɢɧɰɢɩɨɜ ɦɨɞɭɥɶɧɨɝɨ ɩɨɫɬɪɨɟɧɢɹ. Ɉɞɧɚɤɨ ɱɚɳɟ ɜɫɟɝɨ ɬɨ ɢɥɢ ɢɧɨɟ ɩɪɢ-
ɧɹɬɨɟ ɪɟɲɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɜɨɡɦɨɠɧɨɫɬɢ  ɜɵɛɨɪɚ ɢɥɢ 
ɞɨɫɬɭɩɧɨɫɬɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

 

 

6.1. АȐȠȜȚȜȏиșȪțȩȓХȘȞȎțȩ 

 

ɬɪɟɥɨɜɵɟ ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɝɪɭ-
ɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɯɨɞɨɜɨɣ ɱɚɫɬɢ ɫɬɪɟɥɨɜɵɟ ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ 
ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 

– ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɤɪɚɧɵ ɧɚ ɲɚɫɫɢ ɝɪɭɡɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ; 
– ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɲɚɫɫɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɢɩɚ; 

– ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ ɧɚ ɩɧɟɜɦɨɤɨɥɟɫɧɵɯ ɲɚɫɫɢ; 

–  ɫɚɦɨɯɨɞɧɵɟ ɤɪɚɧɵ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɫɚɦɨɯɨɞɧɵɯ ɫɬɪɟɥɨɜɵɯ ɤɪɚɧɨɜ ɹɜɥɹɸɬɫɹ: ɯɨ-
ɞɨɜɚɹ ɱɚɫɬɶ; ɩɨɜɨɪɨɬɧɚɹ ɱɚɫɬɶ ɫ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ; ɨɩɨɪɧɨ-

ɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɫɜɹɡɵɜɚɸɳɟɟ ɩɨɜɨɪɨɬɧɭɸ ɩɥɚɬɮɨɪɦɭ ɤɪɚɧɚ ɫ 
ɪɚɦɨɣ ɲɚɫɫɢ; ɩɪɢɜɨɞ ɯɨɞɚ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɞɜɢɠɟɧɢɟɦ ɦɚɲɢɧɵ ɢ ɤɪɚɧɨɜɵɦɢ ɦɟɯɚɧɢɡɦɚɦɢ. 

Ɇɧɨɝɢɟ ɭɡɥɵ ɢ ɞɟɬɚɥɢ ɫɬɪɟɥɨɜɵɯ ɫɚɦɨɯɨɞɧɵɯ ɤɪɚɧɨɜ ɭɧɢɮɢɰɢɪɨɜɚɧɵ 
c ɭɡɥɚɦɢ ɢ ɞɟɬɚɥɹɦɢ ɨɞɧɨɤɨɜɲɨɜɵɯ ɩɨɥɧɨɩɨɜɨɪɨɬɧɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 6.1. ɇɚ 
ɧɟɩɨɞɜɢɠɧɨɣ ɧɢɠɧɟɣ ɪɚɦɟ ɤɪɚɧɚ ɫɦɨɧɬɢɪɨɜɚɧɵ ɜɵɧɨɫɧɵɟ ɨɩɨɪɵ, ɝɢɞɪɨ-
ɛɚɤ, ɮɢɥɶɬɪ ɢ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɧɚɫɨɫ, ɩɪɢɜɨɞ ɤɨɬɨɪɨɝɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɱɟɪɟɡ ɪɟɞɭɤɬɨɪ ɨɬɛɨɪɚ ɦɨɳɧɨɫɬɢ.  
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Ɋɢɫ. 6.1.  ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ 

ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ 
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ɇɚ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɟ ɪɚɡɦɟɳɚɟɬɫɹ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɪɚɧɚ ɫ 
ɩɪɢɜɨɞɨɦ ɨɬ ɝɢɞɪɨɦɨɬɨɪɨɜ. Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ 1 ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 
ɰɟɧɬɪɚɥɶɧɨɟ ɜɪɚɳɚɸɳɟɟɫɹ ɫɨɟɞɢɧɟɧɢɟ ɤ ɫɟɤɰɢɨɧɧɨɦɭ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢ-
ɬɟɥɸ 2 ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ ɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɦɭ ɤɥɚɩɚɧɭ 3 ɫ ɩɟɪɟɥɢɜɧɵɦ 
ɝɢɞɪɨɤɥɚɩɚɧɨɦ, ɚ ɬɚɤɠɟ ɜ ɝɢɞɪɨɥɢɧɢɸ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɡɚɦɵɤɚɬɟɥɹɦɢ 
ɬɨɪɦɨɡɨɜ ɱɟɪɟɡ ɝɢɞɪɨɤɥɚɩɚɧ 4 ɫ ɷɥɟɤɬɪɨɭɩɪɚɜɥɟɧɢɟɦ. Ƚɢɞɪɨɤɥɚɩɚɧ 4 ɭɫ-
ɬɚɧɨɜɥɟɧ ɬɚɤɠɟ ɜ ɝɢɞɪɨɥɢɧɢɢ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɧɚɩɪɹɠɟɧɢɹ ɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɚɯ ɝɢɞɪɨɤɥɚɩɚɧɚ 4 ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɵ 5 ɝɢɞɪɨɪɚɡɦɵɤɚɬɟɥɟɣ ɬɨɪɦɨɡɨɜ ɢ ɝɢɞɪɨɥɢɧɢɹ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ 3 ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɞɪɟɧɚɠɧɨɣ ɥɢɧɢɟɣ. ɉɪɢ 
ɷɬɨɦ ɬɨɪɦɨɡɚ ɦɟɯɚɧɢɡɦɨɜ ɡɚɦɤɧɭɬɵ, ɚ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɚɟɬɫɹ ɧɚɫɨ-
ɫɨɦ ɱɟɪɟɡ ɩɟɪɟɥɢɜɧɨɣ ɝɢɞɪɨɤɥɚɩɚɧ ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ, ɨɬɤɭɞɚ ɱɟɪɟɡ 
ɮɢɥɶɬɪ 6 ɫɥɢɜɚɟɬɫɹ ɜ ɝɢɞɪɨɛɚɤ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɩɪɨɢɫɯɨɞɹɬ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɨɝɪɚɧɢ-
ɱɢɬɟɥɟɣ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ, ɜɵɫɨɬɵ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɢɥɢ ɫɬɪɟɥɵ. 

ɉɪɢ ɩɨɞɚɱɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɵ ɝɢɞɪɨɤɥɚɩɚɧɨɜ 4 ɨɧɢ ɩɟ-
ɪɟɤɥɸɱɚɸɬɫɹ ɜ ɪɚɛɨɱɭɸ ɩɨɡɢɰɢɸ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɱɟɪɟɡ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 2 ɩɨɫɬɭɩɚɟɬ ɜ ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ ɢ ɩɨɞɚɟɬɫɹ ɤ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɡɨɥɨɬɧɢɤɚɦ, ɚ ɫɥɢɜ ɱɟɪɟɡ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 3 

ɫɬɚɧɨɜɢɬɫɹ ɜɨɡɦɨɠɧɵɦ ɬɨɥɶɤɨ ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɚɜɥɟɧɢɹ ɟɝɨ ɧɚɫɬɪɨɣɤɢ.  
ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 2 ɩɟɪɟɦɟɳɚɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɡɨɥɨɬɧɢɤ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɟɪɟɥɢɜɧɨɣ ɝɢɞɪɨɤɥɚɩɚɧ ɡɚ-
ɤɪɵɜɚɟɬɫɹ, ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ ɩɨɫɬɭɩɚɟɬ ɤ ɝɢɞɪɨɦɨɬɨɪɭ 7 ɢ ɨɞ-
ɧɨɜɪɟɦɟɧɧɨ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɭ ɬɨɪɦɨɡɚ, ɪɚɡɦɵɤɚɹ ɬɨɪɦɨɡɧɨɟ ɭɫɬɪɨɣɫɬɜɨ. 
ɉɪɨɬɢɜɨɩɨɥɨɠɧɚɹ ɩɨɥɨɫɬɶ ɝɢɞɪɨɦɨɬɨɪɚ ɩɪɢ ɷɬɨɦ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ 
ɝɢɞɪɨɥɢɧɢɟɣ.  

Ƚɢɞɪɨɦɨɬɨɪɵ 7 ɝɪɭɡɨɜɨɣ ɢ ɫɬɪɟɥɨɜɨɣ ɥɟɛɟɞɨɤ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɳɢɦ ɫɟɤɰɢɹɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 2 ɱɟɪɟɡ ɝɢɞɪɨɡɚɦɤɢ 8, ɤɨɬɨ-
ɪɵɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɝɢɞɪɨɥɢɧɢɹɯ, ɹɜɥɹɸɳɢɯɫɹ ɫɥɢɜɧɵɦɢ ɩɪɢ ɨɩɭɫɤɚ-
ɧɢɢ ɝɪɭɡɚ ɢ ɫɬɪɟɥɵ. 

ɋ ɩɨɦɨɳɶɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɟɤɰɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɝɢɞɪɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɟ 2, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɝɢɞɪɨɦɨɬɨɪɨɜ 
ɢ ɫɨɜɦɟɳɟɧɢɟ ɨɩɟɪɚɰɢɣ: ɩɨɞɴɟɦ–ɨɩɭɫɤɚɧɢɟ ɝɪɭɡɚ ɢɥɢ ɫɬɪɟɥɵ ɫ ɩɨɜɨɪɨ-
ɬɨɦ ɩɥɚɬɮɨɪɦɵ. Ɉɞɧɨɜɪɟɦɟɧɧɨɟ ɜɤɥɸɱɟɧɢɟ ɝɪɭɡɨɜɨɣ ɢ ɫɬɪɟɥɨɜɨɣ ɥɟɛɟɞ-
ɤɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬɫɹ ɦɟɯɚɧɢɱɟɫɤɢɦ ɛɥɨɤɢɪɨɜɨɱɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. ȼɟɥɢ-
ɱɢɧɚ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɦɚɧɨɦɟɬɪɭ 9, ɭɫɬɚɧɨɜɥɟɧ-
ɧɨɦɭ ɜ ɤɚɛɢɧɟ ɤɪɚɧɨɜɳɢɤɚ. 
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6.2.ХǼȒțȜȘȜȐшȜȐȩȓХȫȘȟȘȎȐȎȠȜȞȩ 

 

ɞɧɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɚɦɨɯɨɞɧɭɸ ɦɚɲɢ-
ɧɭ ɧɚ ɩɧɟɜɦɨɤɨɥɟɫɧɨɦ ɢɥɢ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɫ ɩɨɜɨɪɨɬɧɵɦ ɜ ɝɨɪɢɡɨɧ-
ɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɤɨɜɲɨɜɨɝɨ ɬɢɩɚ, ɩɪɟɞɧɚɡɧɚ-
ɱɟɧɧɨɝɨ ɞɥɹ ɤɨɩɚɧɢɹ ɢ ɪɚɡɝɪɭɡɤɢ ɧɚɛɪɚɧɧɨɝɨ ɝɪɭɧɬɚ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ 

ɫɪɟɞɫɬɜɚ ɢɥɢ ɨɬɜɚɥ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɱɢɯ ɨɩɟɪɚɰɢɣ ɦɚɲɢɧɚ ɫɬɨɢɬ ɧɚ 
ɦɟɫɬɟ. 

Ɉɞɧɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɦɨɝɭɬ ɛɵɬɶ ɧɟɩɨɥɧɨɩɨɜɨɪɨɬɧɵɦɢ ɢ ɩɨɥ-
ɧɨɩɨɜɨɪɨɬɧɵɦɢ. Ɉɛɚ ɬɢɩɚ ɷɤɫɤɚɜɚɬɨɪɨɜ ɨɫɧɚɳɚɸɬɫɹ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ 
ɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɦɢ ɜɢɞɚɦɢ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ. 

ɇɚɜɟɫɧɵɟ ɨɞɧɨɤɨɜɲɨɜɵɟ ɷɤɫɤɚɜɚɬɨɪɵ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɨɜ ɩɪɟɞɧɚɡɧɚɱɟ-
ɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɟɦɥɹɧɵɯ ɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɦɟɥ-
ɤɢɯ ɨɛɴɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ.  

ɋ ɩɨɦɨɳɶɸ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɜɢɠɟɧɢɟ ɫɬɪɟɥɵ, ɪɭɤɨɹɬɢ, 
ɤɨɜɲɚ ɢ ɩɨɜɨɪɨɬ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɭɫɬɚɧɨɜɤɚ ɜɵɧɨɫɧɵɯ ɨɩɨɪ ɢ 
ɩɨɞɴɟɦ–ɨɩɭɫɤɚɧɢɟ ɛɭɥɶɞɨɡɟɪɧɨɝɨ ɨɬɜɚɥɚ, ɤɨɬɨɪɵɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ 
ɷɬɨɣ ɠɟ ɦɚɲɢɧɟ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɨɫɯɟɦɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚɜɟɫɧɨɝɨ ɨɞɧɨɤɨɜɲɨɜɨɝɨ 
ɷɤɫɤɚɜɚɬɨɪɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 6.2. ɇɚɫɨɫɵ 1 ɢ 2 ɩɨ ɪɚɡɞɟɥɶɧɵɦ ɝɢɞɪɨɥɢ-
ɧɢɹɦ ɧɚɝɧɟɬɚɸɬ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɢɡ ɝɢɞɪɨɛɚɤɚ 17 ɜ ɱɟɬɵɪɟɯɡɨɥɨɬɧɢɤɨ-
ɜɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 4.  

Ɉɬ ɧɚɫɨɫɚ ɛɨɥɶɲɟɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 2 ɱɟɪɟɡ ɩɟɪɜɵɟ ɬɪɢ ɡɨɥɨɬɧɢɤɚ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 4 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɜɨɞɢɬɫɹ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ 
ɤɨɜɲɚ 5, ɪɭɤɨɹɬɢ 6 ɢ ɫɬɪɟɥɵ 7. Ɉɬ ɧɚɫɨɫɚ 1 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɜɨɞɢɬɫɹ 
ɤ ɬɪɟɬɶɟɦɭ ɢ ɱɟɬɜɟɪɬɨɦɭ ɡɨɥɨɬɧɢɤɚɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 4, ɤɨɬɨɪɵɟ 
ɭɩɪɚɜɥɹɸɬ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɫɬɪɟɥɵ 7 ɢ ɩɨɜɨɪɨɬɚ 11.  

Кɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 4 ɩɨɡɜɨɥɹɟɬ ɩɪɢ ɜɤɥɸɱɟɧɢɢ ɨɞɧɨ-
ɝɨ ɬɪɟɬɶɟɝɨ ɡɨɥɨɬɧɢɤɚ ɩɨɞɚɜɚɬɶ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪ 7 ɫɬɪɟɥɵ ɩɨɬɨɤ ɨɬ ɨɛɨɢɯ 
ɧɚɫɨɫɨɜ, ɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɤɥɸɱɟɧɢɢ ɞɜɭɯ ɡɨɥɨɬɧɢɤɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɟɡɚɜɢɫɢɦɵɟ ɞɜɢɠɟɧɢɹ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɪɚɡɧɵɯ ɧɚɫɨɫɨɜ ɫɥɟɞɭɸɳɢɯ ɢɫɩɨɥ-
ɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ: ɤɨɜɲɚ ɢ ɩɨɜɨɪɨɬɚ, ɪɭɤɨɹɬɢ ɢ ɩɨɜɨɪɨɬɚ, ɫɬɪɟɥɵ ɢ ɩɨ-
ɜɨɪɨɬɚ, ɤɨɜɲɚ ɢ ɫɬɪɟɥɵ, ɪɭɤɨɹɬɢ ɢ ɫɬɪɟɥɵ.  

ɍɫɤɨɪɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɫɬɪɟɥɵ ɢ ɭɤɚɡɚɧɧɵɟ ɫɨɜɦɟɳɟɧɢɹ ɞɜɢɠɟɧɢɣ ɢɫ-
ɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɫɨɤɪɚɳɚɸɬ ɪɚɛɨɱɢɣ ɰɢɤɥ ɷɤɫɤɚɜɚɬɨɪɚ ɢ ɭɜɟɥɢɱɢ-
ɜɚɸɬ ɟɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ.  



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 

 

 164 

 
Ɋɢɫ. 6.2. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɨɞɧɨɤɨɜɲɨɜɨɝɨ 

ɧɚɜɟɫɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ 

 

Ⱦɥɹ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɧɚɫɨɫɨɜ ɢ ɜɫɟɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɬ ɩɟɪɟɝɪɭɡɨɤ ɜ ɝɢɞ-
ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟ 4 ɭɫɬɚɧɨɜɥɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɤɥɚɩɚɧɵ.  

Ɇɟɠɞɭ ɩɨɪɲɧɟɜɨɣ ɢ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɹɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɬɪɟɥɵ 7 

ɭɫɬɚɧɨɜɥɟɧ ɛɥɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ 8, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɩɟ-
ɪɟɩɭɫɤɚɬɶ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɢɡ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ ɜ ɲɬɨɤɨɜɭɸ ɢ ɧɚ 
ɫɥɢɜ ɩɪɢ ɱɪɟɡɦɟɪɧɵɯ ɧɚɝɪɭɡɤɚɯ ɧɚ ɝɢɞɪɨɰɢɥɢɧɞɪɟ ɫɬɪɟɥɵ. Ɍɚɤɢɟ ɧɚɝɪɭɡ-
ɤɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɩɪɢ ɞɜɢɠɟɧɢɢ ɪɭɤɨɹɬɢ ɢ ɤɨɜɲɚ.  

Ȼɥɨɤ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ 9 ɩɟɪɟɩɭɫɤɚɟɬ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ 
ɢɡ ɨɞɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ ɜ ɞɪɭɝɭɸ ɢ ɩɪɟɞɨɯɪɚɧɹɟɬ 
ɢɯ ɨɬ ɞɢɧɚɦɢɱɟɫɤɢɯ ɧɚɝɪɭɡɨɤ ɜ ɦɨɦɟɧɬ ɪɚɡɝɨɧɚ ɢ ɬɨɪɦɨɠɟɧɢɹ ɩɨɜɨɪɨɬɚ 
ɷɤɫɤɚɜɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Кɪɨɦɟ ɷɬɨɝɨ, ɜ ɩɨɪɲɧɟɜɵɯ ɩɨɥɨɫɬɹɯ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ 11 ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɞɟɦɩɮɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ, 
ɫɧɢɠɚɸɳɢɟ ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɜ ɤɨɧɰɟ ɯɨɞɚ ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞ-
ɪɨɜ. 

ȼ ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ ɩɨɜɨɪɨɬɚ 11 ɪɚɛɨɱɢɦɢ ɹɜɥɹɸɬɫɹ ɩɨɪɲɧɟɜɵɟ ɩɨ-
ɥɨɫɬɢ, ɚ ɲɬɨɤɨɜɵɟ ɩɨɥɨɫɬɢ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ 
ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ ɪɚɛɨɬɵ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ ɢɡ-ɡɚ ɩɟɪɟɬɟɱɟɤ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɲɬɨɤɨɜɵɯ ɩɨɥɨɫɬɟɣ ɜ ɩɨɪɲɧɟɜɵɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞ-
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ɩɢɬɤɚ ɷɬɢɯ ɩɨɪɲɧɟɜɵɯ ɩɨɥɨɫɬɟɣ ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 10 ɨɬ ɝɢɞɪɨɥɢ-
ɧɢɢ ɩɪɢɜɨɞɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɪɭɤɨɹɬɢ 6 ɩɪɢ ɟɝɨ ɪɚɛɨɬɟ. 

ɉɪɢ ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɬɪɟɬɶɟɝɨ ɢ ɱɟɬɜɟɪɬɨɝɨ ɡɨɥɨɬɧɢɤɨɜ ɝɢɞ-
ɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 4 ɩɨɬɨɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ 1 ɱɟɪɟɡ ɝɢɞɪɨɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɶ 4 ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɟɯɡɨɥɨɬɧɢɤɨɜɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 14, 

ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɞɜɢɠɟɧɢɹɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɨɬɜɚɥɚ ɛɭɥɶɞɨɡɟɪɚ 12 ɢ 
ɜɵɧɨɫɧɵɯ ɨɩɨɪ 13. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɪɚɛɨɬɨɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɧɚ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɧɚ-
ɫɨɫɚ 2 ɭɫɬɚɧɨɜɥɟɧ ɦɚɧɨɦɟɬɪ 3. 

ɇɚ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɭɫɬɚɧɨɜɥɟɧ ɮɢɥɶɬɪ 16 ɫɨ 
ɜɫɬɪɨɟɧɧɵɦ ɩɟɪɟɥɢɜɧɵɦ ɤɥɚɩɚɧɨɦ. Ɉ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɢɹ ɮɢɥɶɬɪɚ, ɩɨ-
ɜɵɲɟɧɢɢ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɱɢɫɬɤɢ ɢɥɢ ɡɚɦɟɧɵ 
ɮɢɥɶɬɪɚ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɦɚɧɨɦɟɬɪɚ 15. Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɛɚɤɟ 17 ɷɤɫɤɚɜɚɬɨɪɚ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɞɚɬɱɢɤɨɦ ɬɟɦ-
ɩɟɪɚɬɭɪɵ 18. 

ɉɪɢɦɟɪ ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ ɨɞɧɨɤɨɜɲɨɜɨɝɨ ɭɧɢ-
ɜɟɪɫɚɥɶɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 6.3. 

ȼ ɝɢɞɪɨɫɢɫɬɟɦɟ ɭɫɬɚɧɨɜɥɟɧ ɫɞɜɨɟɧɧɵɣ ɪɟɝɭɥɢɪɭɟɦɵɣ ɧɚɫɨɫ 2 ɫ ɜɫɬɪɨ-
ɟɧɧɵɦ ɪɟɝɭɥɹɬɨɪɨɦ ɦɨɳɧɨɫɬɢ. Ɋɟɝɭɥɹɬɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢɡɦɟɧɹɟɬ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɶ ɧɚɫɨɫɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɨɬ 
ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ. Ɍɚɤ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ ɫɤɨɪɨɫɬɶ ɪɚɛɨ-
ɱɢɯ ɨɪɝɚɧɨɜ ɭɦɟɧɶɲɚɟɬɫɹ, ɚ ɫ ɭɦɟɧɶɲɟɧɢɟɦ ɜɧɟɲɧɟɣ ɧɚɝɪɭɡɤɢ ɭɜɟɥɢɱɢ-
ɜɚɟɬɫɹ. ɉɪɢ ɷɬɨɦ ɪɚɡɜɢɜɚɟɦɚɹ ɧɚɫɨɫɨɦ ɦɨɳɧɨɫɬɶ ɛɭɞɟɬ ɩɨɫɬɨɹɧɧɨɣ. 

Ɉɬ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɧɚɫɨɫɚ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɬɪɟɯɡɨɥɨɬɧɢ-
ɤɨɜɵɣ ɫɟɤɰɢɨɧɧɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 4, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɞɜɢɠɟɧɢ-
ɟɦ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɧɵɯ ɨɩɨɪ 7, ɝɢɞɪɨɦɨɬɨɪɚ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ 8 

ɢ ɝɢɞɪɨɦɨɬɨɪɚ ɯɨɞɚ 9. ȼ ɧɚɩɨɪɧɭɸ ɫɟɤɰɢɸ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɜɫɬɪɨɟɧ ɩɪɟ-
ɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. ɉɨɪɲɧɟɜɚɹ ɩɨɥɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 7 ɩɪɢ ɧɟɣ-
ɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɡɚɩɢɪɚɟɬɫɹ ɝɢɞɪɨɡɚɦɤɨɦ 6, ɱɬɨ ɢɫɤɥɸɱɚ-
ɟɬ ɨɩɭɫɤɚɧɢɟ ɦɚɲɢɧɵ ɩɪɢ ɤɨɩɚɧɢɢ ɢɡ-ɡɚ ɭɬɟɱɟɤ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ 
ɫɥɢɜ ɱɟɪɟɡ ɡɚɡɨɪɵ ɜ ɡɨɥɨɬɧɢɤɨɜɨɣ ɩɚɪɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. К ɫɟɤɰɢɹɦ ɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɹ, ɭɩɪɚɜɥɹɸɳɢɯ ɝɢɞɪɨɦɨɬɨɪɚɦɢ 8 ɢ 9, ɩɪɢɮɥɚɧɰɨɜɚɧɵ ɛɥɨɤɢ 
ɤɥɚɩɚɧɨɜ 5, ɜɤɥɸɱɚɸɳɢɟ ɞɜɚ ɩɟɪɟɥɢɜɧɵɯ ɢ ɞɜɚ ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɚ. ɉɟɪɟ-
ɥɢɜɧɵɟ ɤɥɚɩɚɧɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɥɚɜɧɨɫɬɶ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɞɜɢɠɟɧɢɹ ɡɚ 
ɫɱɟɬ ɩɟɪɟɩɭɫɤɚ ɱɚɫɬɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɧɚɩɨɪɧɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɦɨɬɨ-
ɪɚ ɜ ɫɥɢɜɧɭɸ. Чɟɪɟɡ ɨɛɪɚɬɧɵɟ ɤɥɚɩɚɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɩɢɬɤɚ ɝɢɞɪɨ-
ɦɨɬɨɪɨɜ ɢɡ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɫɢɫɬɟɦɵ. 
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Ɋɢɫ. 6.3. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɭɧɢɜɟɪɫɚɥɶɧɨɝɨ 

ɨɞɧɨɤɨɜɲɨɜɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ 
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Ɉɬ ɜɬɨɪɨɣ ɫɟɤɰɢɢ ɧɚɫɨɫɚ 2 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɫɬɭɩɚɟɬ ɜ ɱɟɬɵɪɟɯɡɨɥɨɬ-
ɧɢɤɨɜɵɣ ɫɟɤɰɢɨɧɧɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 13, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɞɜɢɠɟ-
ɧɢɟɦ ɜɬɨɪɨɝɨ ɝɢɞɪɨɦɨɬɨɪɚ ɯɨɞɚ 9, ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɫɬɪɟɥɵ 10, ɤɨɜɲɚ 11 ɢ 
ɪɭɤɨɹɬɢ 12. ɉɪɢ ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ ɜɫɟɯ ɡɨɥɨɬɧɢɤɨɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟ-
ɥɢɬɟɥɹ 4 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɩɟɪɜɨɣ ɫɟɤɰɢɢ ɧɚɫɨɫɚ 2 ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɷɬɨɬ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɢ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 13. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɤɨ-
ɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɭɩɪɚɜɥɹɟɦɵɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɦ 13, 

ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɭɦɦɚɪɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɨɛɟɢɯ ɫɟɤɰɢɣ ɧɚɫɨɫɚ 2.  

ȼ ɧɚɩɨɪɧɨɣ ɫɟɤɰɢɢ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 13 ɭɫɬɚɧɨɜɥɟɧ ɩɪɟɞɨɯɪɚɧɢ-
ɬɟɥɶɧɵɣ ɤɥɚɩɚɧ. Ɇɟɠɞɭ ɬɪɟɬɶɟɣ ɢ ɱɟɬɜɟɪɬɨɣ ɡɨɥɨɬɧɢɤɨɜɵɦɢ ɫɟɤɰɢɹɦɢ 
ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 13 ɭɫɬɚɧɨɜɥɟɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɦɟɠɭɬɨɱɧɚɹ 
ɫɟɤɰɢɹ ɫ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ 
ɜɤɥɸɱɟɧɢɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɢ ɫɨɜɦɟɳɟɧɢɟ ɞɜɢɠɟɧɢɣ ɪɭɤɨ-
ɹɬɢ ɢ ɤɨɜɲɚ, ɪɭɤɨɹɬɢ ɢ ɫɬɪɟɥɵ. Кɪɨɦɟ ɬɨɝɨ, ɩɢɬɚɧɢɟ ɤɚɠɞɨɝɨ ɪɚɫɩɪɟɞɟɥɢ-
ɬɟɥɹ ɨɬ ɫɜɨɟɣ ɫɟɤɰɢɢ ɧɚɫɨɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɜɦɟɳɟɧɢɟ ɞɜɢɠɟɧɢɣ ɪɭɤɨ-
ɹɬɢ, ɫɬɪɟɥɵ ɢ ɤɨɜɲɚ ɫ ɩɨɜɨɪɨɬɨɦ ɩɥɚɬɮɨɪɦɵ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɫɯɟɦɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɫɨɜɦɟɳɟɧɢɟ ɞɨ ɬɪɟɯ 
ɞɜɢɠɟɧɢɣ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɷɤɫɤɚɜɚɬɨɪɚ: ɪɭɤɨɹɬɢ, ɫɬɪɟɥɵ ɢ ɩɨɜɨɪɨɬɚ ɤɨɜɲɚ 
ɢɥɢ ɩɨɜɨɪɨɬɚ ɩɥɚɬɮɨɪɦɵ. ɍɤɚɡɚɧɧɵɟ ɫɨɜɦɟɳɟɧɢɹ ɞɜɢɠɟɧɢɣ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɦɢɧɢɦɚɥɶɧɵɣ ɰɢɤɥ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɦɚɲɢɧɵ. 

К ɡɨɥɨɬɧɢɤɨɜɵɦ ɫɟɤɰɢɹɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 13, ɭɩɪɚɜɥɹɸɳɟɝɨ ɞɜɢ-
ɠɟɧɢɟɦ ɯɨɞɚ, ɫɬɪɟɥɵ ɢ ɪɭɤɨɹɬɢ, ɩɪɢɮɥɚɧɰɨɜɚɧɵ ɛɥɨɤɢ ɤɥɚɩɚɧɨɜ 5. Ɉɧɢ ɧɟ 
ɬɨɥɶɤɨ ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɥɚɜɧɨɫɬɶ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɞɜɢɠɟɧɢɣ, ɧɨ ɢ ɩɨɡɜɨɥɹ-
ɸɬ ɩɟɪɟɩɭɫɤɚɬɶ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɢɡ ɨɞɧɨɣ ɩɨɥɨɫɬɢ ɜ ɞɪɭɝɭɸ ɩɪɢ ɱɪɟɡ-
ɦɟɪɧɵɯ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɤɚɯ. Ɍɚɤɢɟ ɧɚɝɪɭɡɤɢ ɦɨɝɭɬ, ɧɚɩɪɢɦɟɪ, ɜɨɡɧɢɤɚɬɶ ɜ 
ɡɚɩɟɪɬɵɯ ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ ɫɬɪɟɥɵ ɢ ɪɭɤɨɹɬɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɤɨɜɲɚ. 

Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɣ ɜɫɟɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟɦ ɩɨɬɨɤɚ ɜ ɤɚɧɚɥɚɯ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟ-
ɥɟɣ ɩɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɢɯ ɡɨɥɨɬɧɢɤɨɜ. 

ɇɚ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɭɫɬɚɧɨɜɥɟɧ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ 16 

ɢ ɞɜɭɯɩɨɡɢɰɢɨɧɧɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 15, ɩɨɡɜɨɥɹɸɳɢɣ ɩɪɢ ɧɢɡɤɨɣ 
ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚɩɪɚɜɥɹɬɶ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ ɜ ɛɚɤ 1, ɦɢ-
ɧɭɹ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɶ. Ɍɟɦɩɟɪɚɬɭɪɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤɨɧɬɪɨɥɢɪɭɸɬ ɞɚɬ-
ɱɢɤɨɦ ɬɟɦɩɟɪɚɬɭɪɵ 19. ɇɚ ɫɥɢɜɧɨɣ ɠɟ ɝɢɞɪɨɥɢɧɢɢ ɭɫɬɚɧɨɜɥɟɧ ɮɢɥɶɬɪ 17 ɫ 
ɩɟɪɟɥɢɜɧɵɦ ɤɥɚɩɚɧɨɦ. Ɉ ɫɬɟɩɟɧɢ ɡɚɫɨɪɟɧɢɹ ɮɢɥɶɬɪɚ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɟɝɨ 
ɡɚɦɟɧɵ ɢɥɢ ɨɱɢɫɬɤɢ ɦɨɠɧɨ ɫɭɞɢɬɶ ɩɨ ɩɨɤɚɡɚɧɢɹɦ ɦɚɧɨɦɟɬɪɚ. 

Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɡɚɩɪɚɜɥɹɟɬɫɹ ɨɬ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɧɚɫɨɫɚ 14 ɱɟɪɟɡ ɮɢɥɶɬɪ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ 18. Ⱦɚɜɥɟɧɢɟ ɧɚ ɧɚɩɨɪɧɵɯ ɝɢɞɪɨ-
ɥɢɧɢɹɯ ɧɚɫɨɫɚ 2 ɤɨɧɬɪɨɥɢɪɭɸɬ ɦɚɧɨɦɟɬɪɚɦɢ 3. 

Ɉɛɳɢɟ ɜɢɞɵ ɧɟɤɨɬɨɪɵɯ ɦɚɲɢɧ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 6.4 – 6.7.
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Ɋɢɫ. 6.4. Ɉɛɳɢɣ ɜɢɞ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɤɪɚɧɚ Кɋ-5571 
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Ɋɢɫ. 6.5. Ɉɛɳɢɣ ɜɢɞ ɷɤɫɤɚɜɚɬɨɪɚ ЭɈ-2621ȼ:  

1 – ɬɨɩɥɢɜɧɵɣ ɛɚɤ; 2 – ɬɪɚɤɬɨɪ; 3 – ɛɚɤ ɞɥɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 4 – ɫɢɞɟɧɶɟ ɦɚɲɢɧɢɫɬɚ; 5 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɫɬɪɟɥɵ; 
6 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɪɭɤɨɹɬɢ; 7 – ɫɬɪɟɥɚ; 8 – ɪɭɤɨɹɬɶ; 9 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɤɨɜɲɚ; 10 – ɤɨɜɲ;  11 – ɨɩɨɪɧɵɣ ɛɚɲɦɚɤ; 

12 – ɩɨɜɨɪɨɬɧɚɹ ɤɨɥɨɧɤɚ; 13 – ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ; 14 – ɝɢɞɪɨɧɚɫɨɫ; 15 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɩɨɜɨɪɨɬɚ ɤɨɥɨɧɤɢ; 
16 – ɨɛɜɹɡɨɱɧɚɹ ɪɚɦɚ; 17 – ɬɪɭɛɨɩɪɨɜɨɞ; 18 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɛɭɥɶɞɨɡɟɪɧɨɝɨ  ɨɬɜɚɥɚ; 19 – ɛɭɥɶɞɨɡɟɪɧɵɣ ɨɬɜɚɥ 
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Ɋɢɫ. 6.6. Ɉɛɳɢɣ ɜɢɞ ɛɭɥɶɞɨɡɟɪɚ ɫ ɪɵɯɥɢɬɟɥɟɦ: 
1 – ɨɬɜɚɥ; 2 – ɬɨɥɤɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ; 3 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɩɟɪɟɤɨɫɚ ɨɬɜɚɥɚ; 4 – ɬɪɚɤɬɨɪ; 5 – ɨɩɨɪɧɚɹ ɪɚɦɚ; 

6, 10 – ɜɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɬɹɝɢ; 7 – ɝɢɞɪɨɰɢɥɢɧɞɪ ɪɵɯɥɢɬɟɥɹ; 8 – ɪɚɛɨɱɚɹ ɛɚɥɤɚ; 9 – ɡɭɛ ɪɵɯɥɢɬɟɥɹ 
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Ɋɢɫ. 6.7. Ɉɛɳɢɣ ɜɢɞ ɷɤɫɤɚɜɚɬɨɪɚ ЭɈ-4321: 

1 – ɜɵɧɨɫɧɚɹ ɨɩɨɪɚ; 2 – ɫɢɥɨɜɚɹ ɭɫɬɚɧɨɜɤɚ; 3 – ɝɢɞɪɨɛɚɤ;  4 – ɩɨɜɨɪɨɬɧɚɹ ɩɥɚɬɮɨɪɦɚ; 5 – ɨɩɨɪɧɨ-ɩɨɜɨɪɨɬɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 
6 – ɬɨɩɥɢɜɧɵɣ ɛɚɤ; 7 – ɤɚɛɢɧɚ ɫ ɩɭɥɶɬɨɦ ɭɩɪɚɜɥɟɧɢɹ; 8 – ɛɚɡɨɜɚɹ ɱɚɫɬɶ ɫɬɪɟɥɵ; 9 – ɝɨɥɨɜɧɚɹ ɱɚɫɬɶ ɫɬɪɟɥɵ; 

10, 12, 15 – ɝɢɞɪɨɰɢɥɢɧɞɪɵ; 11 – ɪɭɤɨɹɬɶ; 13 – ɤɨɜɲ ɨɛɪɚɬɧɨɣ ɥɨɩɚɬɵ; 14 – ɛɭɥɶɞɨɡɟɪɧɵɣ ɨɬɜɚɥ
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ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Кɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

2. Иɡ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

3. Чɬɨ ɬɚɤɨɟ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ? 

4. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɧɚɫɨɫ? 

5. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɰɢɥɢɧɞɪ? 

6. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ? 

7. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ? 

8. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯɞɪɨɫɫɟɥɶ? 

9. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɦɨɬɨɪ? 

10. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ? 

11. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɮɢɥɶɬɪ? 

12. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɦɚɧɨɦɟɬɪ? 

13. Кɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚ-
ɬɭɪɵ? 
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мг ǾǮǿЧǳТ 
ǼǯЪǳǺǻǼǱǼ ǱИǲǾǼǽǾИǰǼǲǮ 

 
ǽɪɨɟɤɬɢɪɨɜɚɧɢɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɦɚɲɢɧɵ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɵɣ ɦɧɨɝɨɫɬɚɞɢɣɧɵɣ ɩɪɨɰɟɫɫ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ 
ɫ ɨɛɨɫɧɨɜɚɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɢɞɪɨɫɢɫɬɟɦɵ, ɪɚɡɪɚɛɨɬɤɨɣ 
ɩɪɢɧɰɢɩɢɚɥɶɧɨɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɯɟɦɵ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦ ɭɱɟɬ ɨɫ-
ɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ (ɩɨ ɧɚɞɟɠɧɨɫɬɢ, ɫɬɨɢɦɨɫɬɢ, ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ, ɭɧɢɮɢ-
ɤɚɰɢɢ ɢ ɬ.ɞ.), ɞɢɪɟɤɬɢɜɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɩɚ-
ɬɟɧɬɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɪɟɡɭɥɶɬɚɬɨɜ ɜɵɩɨɥɧɟɧɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɩɨ ɜɵɛɨɪɭ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɚɫɱɟɬɭ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɟɝɨ ɷɥɟɦɟɧɬɨɜ. 

ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɷɬɚɩɨɜ ɩɪɨɟɤ-
ɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɵɱɧɨ ɜ ɞɜɚ ɷɬɚɩɚ: ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɵɣ ɪɚɫɱɟɬ, ɨɫɧɨɜɧɨɣ ɪɚɫɱɟɬ. 

ɐɟɥɶɸ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɩɪɢɜɨɞɚ, ɬɢɩɨɪɚɡɦɟɪɨɜ ɢ ɧɨɦɟɧɤɥɚɬɭɪɵ ɩɪɢɦɟɧɹɟɦɨɝɨ ɝɢɞɪɨɨɛɨ-
ɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɵɦ ɪɚɫɱɟɬɨɦ ɭɬɨɱɧɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɩɪɢɜɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɪɚɫɯɨɠɞɟɧɢɹ ɦɟɠɞɭ ɩɨɥɭɱɟɧɧɵɦɢ ɢ ɡɚɞɚɧɧɵɦɢ 
ɜɵɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

 
 

мгжг ИȟхȜȒțȩȓ ȒȎțțȩȓ 
Ȓșя ȞȎȟȥȓȠȎ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 
ǲɥɹ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɟɨɛɯɨɞɢɦɵ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɢɫ-

ɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
ɚ) ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ; 
ɛ) ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ; 
ɜ) ɜɵɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡ-

ɦɚ Дɜɟɥɢɱɢɧɵ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɢ ɭɝɥɨɜɵɯ ɫɤɨɪɨɫɬɟɣ (ɱɚɫɬɨɬ) ɜɪɚɳɟ-
ɧɢɹ ɜɚɥɚ – ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ; ɜɟɥɢɱɢɧɵ ɭɫɢ-
ɥɢɣ ɧɚ ɲɬɨɤɚɯ ɢ ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɨɜ – ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹЖ; 

ɝ) ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɲɢɧɵ; 
ɞ) ɪɟɠɢɦ ɪɚɛɨɬɵ, ɰɢɤɥɨɝɪɚɦɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
ɟ) ɝɪɚɧɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ. 
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Ɂɧɚɱɟɧɢɹ ɤɪɭɬɹɳɢɯ ɦɨɦɟɧɬɨɜ ɧɚ ɜɚɥɭ ɝɢɞɪɨɦɨɬɨɪɨɜ ɢ ɭɫɢɥɢɣ ɧɚ 
ɲɬɨɤɚɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɢɥɨɜɨɝɨ ɪɚɫɱɟɬɚ 
ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɡɦɨɜ ɩɨɜɨɪɨɬɚ, ɯɨɞɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɞɪɭɝɢɯ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ. 

Ɂɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢ ɭɝɥɨɜɵɯ 
ɫɤɨɪɨɫɬɟɣ (ɱɚɫɬɨɬ) ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɨɜ ɩɪɢɧɢɦɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɦɚɲɢɧ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɨɩɵɬ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ ɚɧɚɥɨɝɢɱɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɡɚɜɵɲɟɧɢɟ ɫɤɨɪɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɪɚɛɨɱɟɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ (ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɦɚɲɢɧ) ɜɟɞɟɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɦɨɳɧɨɫɬɢ ɢ ɦɚɫɫɵ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɚ ɡɚɧɢɠɟɧɢɟ – ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɢɡ-
ɜɨɞɢɬɟɥɶɧɨɫɬɢ ɦɚɲɢɧɵ. ɇɚɩɪɢɦɟɪ, ɭ ɫɨɜɪɟɦɟɧɧɵɯ ɦɚɲɢɧ ɫ ɝɢɞɪɨɩɪɢ-
ɜɨɞɨɦ  ɫɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟ-
ɥɚɯ 0,05…0,5 ɦ/ɫ. 

Ⱦɥɹ ɜɵɛɨɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɝɪɚɧɢɱɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ. 

Ɍɚɤ, ɞɥɹ ɪɚɣɨɧɨɜ ɋɢɛɢɪɢ ɢ Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɞɢɚɩɚ-
ɡɨɧ ɫɨɫɬɚɜɥɹɟɬ ɨɬ –50 ɞɨ +35 ɨɋ, ɞɥɹ ɪɚɣɨɧɨɜ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ ɫɬɪɚɧɵ ɨɬ 
–35 ɞɨ + 40 ɨɋ, ɞɥɹ ɸɠɧɵɯ ɪɚɣɨɧɨɜ ɨɬ –25 ɞɨ +50 ɨɋ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɮɢɱɟɫɤɢɦɢ ɭɫɥɨ-
ɜɢɹɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɦɚɲɢɧɵ. Ɉɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɸɬɫɹ: 

- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ Фɞ (Фɞ =  Щ/Щɧɨɦ, 
ɡɞɟɫɶ Щ – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ; Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ);  

- ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜФ  ( ɦЫɜ Э/ЭФ  , 
 ɡɞɟɫɶ ЫЭ  – ɜɪɟɦɹ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ; ɦЭ  – ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɚɲɢɧɵ). 

ɇɚ ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɡɚɩɵɥɟɧ-
ɧɨɫɬɶ ɢ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɪɟɠɢɦ ɨɯɥɚɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ ɞɪ. 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɣ ɩɟɪɟɱɢɫ-
ɥɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɥɟɝɤɢɣ, ɫɪɟɞɧɢɣ, ɬɹɠɟɥɵɣ, 
ɜɟɫɶɦɚ ɬɹɠɟɥɵɣ (ɬɚɛɥ. 7.1) Д22Ж. 

ɉɨɤɚɡɚɬɟɥɟɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɡɚɬɪɚɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢ-
ɰɢɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ФN, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɩɪɢɜɨɞɚ Nɝ ɤ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ Nɞ , 
ɬ.ɟ. ɞɝN NNФ  . 
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Ɍɚɛɥɢɰɚ 7.1 
ǾȓȔȖȚȩ ȞȎȏȜȠȩ ȑȖȒȞȜȝȞȖȐȜȒȜȐ 

 
 

Ɋɟɠɢɦ 
ɪɚɛɨɬɵ 

ɝɢɞɪɨɩɪɢɜɨɞɚ 
 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ 

ɞɚɜɥɟɧɢɹ Фɞ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɪɚɛɨɬɵ  
ɝɢɞɪɨɩɪɢɜɨɞɚ Фɜ 

 
Ɉɛɥɚɫɬɶ 

ɩɪɢɦɟɧɟɧɢɹ 

Ʌɟɝɤɢɣ Ⱦɨ 0,4 0,1…0,3 ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɋɪɟɞɧɢɣ 0,4…0,7 0,3…0,5 ɋɤɪɟɩɟɪɵ, 
ɬɪɭɛɨɭɤɥɚɞɱɢɤɢ, 
ɪɵɯɥɢɬɟɥɢ 

Ɍɹɠɟɥɵɣ 0,7…0,9 0,5…0,8 ɉɨɝɪɭɡɱɢɤɢ, 
ɚɜɬɨɤɪɚɧɵ, 
ɛɭɥɶɞɨɡɟɪɵ, 
ɚɜɬɨɝɪɟɣɞɟɪɵ 

ȼɟɫɶɦɚ 
ɬɹɠɟɥɵɣ 

ɋɜɵɲɟ 0,9 0,8…0,9 ɗɤɫɤɚɜɚɬɨɪɵ, 
ɤɚɬɤɢ, 
ɦɚɲɢɧɵ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɞɟɣɫɬɜɢɹ, 
ɬɹɝɚɱɢ ɢ ɞɪ. 

 
Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɢɡɦɟɧɟɧɢɹ 

ɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ, ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ФN ɫɨɫɬɚɜɥɹɸɬ 
0,1…0,5 ɢ ɜɵɲɟ, ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɯɨɞɚ  ФN  1,0 , ɞɥɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ 
ɪɭɥɟɜɵɯ ɦɟɯɚɧɢɡɦɨɜ  ФN  = 0,05…0,1. 

 
 

мг2г ǾȎȟȥȓȠ ȑȖȒȞȜȝȞȖȐȜȒȎ 
 
ǽɪɢ ɪɚɫɱɟɬɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɹɞ ɞɨɩɭɳɟɧɢɣ, ɨɫɧɨɜɧɵɦɢ 

ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 
- ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɫɱɢɬɚɟɬɫɹ ɧɟɫɠɢɦɚɟɦɨɣ; 
- ɬɟɦɩɟɪɚɬɭɪɚ ɠɢɞɤɨɫɬɢ, ɨɫɧɨɜɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɠɢɞɤɨɫɬɢ 

(ɩɥɨɬɧɨɫɬɶ, ɜɹɡɤɨɫɬɶ ɢ ɞɪ.) ɩɪɢɧɢɦɚɸɬɫɹ ɩɨɫɬɨɹɧɧɵɦɢ; 
- ɪɟɠɢɦ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ – ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ; 
- ɤɨɷɮɮɢɰɢɟɧɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɨɫɬɨɹɧɧɵ; 
- ɪɚɡɪɵɜɚ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ; 
- ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɩɢɬɚɸɳɟɝɨ ɝɢɞɪɨɫɢɫɬɟɦɭ, ɩɨɫɬɨɹɧɧɚ. 
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мг2гжг ǼȝȞȓȒȓșȓțȖȓ ȚȜщțȜȟȠȖ ȑȖȒȞȜȝȞȖȐȜȒȎ 
Ȗ ȐȩȏȜȞ țȎȟȜȟȎ 

 
Мɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɞɚɧɧɵɦ ɧɚɝɪɭɡɤɚɦ ɢ 

ɫɤɨɪɨɫɬɹɦ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɢɜɨɞ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɟɣ-
ɫɬɜɢɹ (ɝɢɞɪɨɰɢɥɢɧɞɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
,FVN ɝɞɜ                                                   (7.1) 

ɝɞɟ Nɝɞɜ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ; F – ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ, ɤɇ; V – ɫɤɨ-
ɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ, ɦ/ɫ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɜɪɚɳɚɬɟɥɶɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɝɢɞɪɨ-
ɦɨɬɨɪɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 
ɦɦɝɞɜ Ч2ɆɆN  ,                                     (7.2) 

ɝɞɟ Nɝɞɜ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ; Ɇ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ 
ɝɢɞɪɨɦɨɬɨɪɚ, ɤɇɦ; ɦ  – ɭɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ, 
ɫ-1;  Чɦ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ, ɫ-1 (ɨɛ/ɫ). 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɢ ɪɚɛɨɬɟ ɜ ɰɢɤɥɢɱɧɨɦ ɪɟɠɢɦɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɡɚɞɚɧɧɨɣ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɰɢɤɥɨɝɪɚɦɦɟ ɤɚɤ ɫɪɟɞɧɹɹ 
ɡɚ ɰɢɤɥ ɩɨ ɮɨɪɦɭɥɚɦ: 

• ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 

ɰ

Ч

1Т
ТТТ

ɫɪ.ɝɞɜ T

ЭVF
N

  ;                                      (7.3) 

• ɞɥɹ ɝɢɞɪɨɦɨɬɨɪɚ 

ɰ

Ч

1Т
ТТТ

ɫɪ.ɝɞɜ T

ЭɆ
N

  ,                                    (7.4) 

ɝɞɟ ɫɪ.ɝɞɜN  – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; Т = 1,2,…, Ч – ɧɨɦɟɪ ɨɩɟɪɚɰɢɢ ɜ 
ɰɢɤɥɟ; ТЭ  – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ Т-ɣ ɨɩɟɪɚɰɢɢ, ɫ; Ɍɰ – ɜɪɟɦɹ ɰɢɤɥɚ, ɫ; FТ, 
MТ,  VТ, Т  –  ɧɚɝɪɭɡɤɢ ɢ ɫɤɨɪɨɫɬɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ Т-ɣ 
ɨɩɟɪɚɰɢɢ ɰɢɤɥɚ. 
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ȿɫɥɢ ɠɟ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢ ɝɢɞɪɨɦɨɬɨɪɨɜ, 
ɬɨ ɩɨɥɟɡɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɯɨɞɹɬ ɩɨ ɫɭɦɦɟ ɦɨɳɧɨɫɬɟɣ ɨɞɧɨɜɪɟɦɟɧɧɨ ɪɚ-
ɛɨɬɚɸɳɢɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɢ ɪɚɫɯɨɞɚ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɡɚɩɚɫɚ ɩɨ ɭɫɢɥɢɸ ɢ 
ɫɤɨɪɨɫɬɢ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɭɫɢɥɢɸ ɭɱɢɬɵɜɚɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɢ ɩɨ ɞɥɢɧɟ ɝɢɞɪɨɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ-
ɬɟɪɢ ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɢɧɟɪɰɢɨɧɧɵɯ ɫɢɥ, ɫɢɥ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɬɪɟɧɢɹ ɜ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɹɯ ɢ ɬ.ɞ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɫɤɨɪɨɫɬɢ ɭɱɢɬɵɜɚɟɬ ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɭɦɟɧɶɲɟɧɢɟ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ. 

ɉɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɹ, ɫ ɭɱɟɬɨɦ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɩɪɢ ɟɟ ɩɟɪɟɞɚɱɟ ɨɬ ɧɚɫɨɫɚ ɤ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɸ ɩɨ ɮɨɪɦɭɥɟ 

 
,NФФN ɝɞɜɡɫɡɭɧɩ                                        (7.5) 

 
ɝɞɟ ɧɩN  – ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ, ɤȼɬ; ɡɭФ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ 
ɭɫɢɥɢɸ, ɡɭФ  = 1,1…1,2; ɡɫФ  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɫɤɨɪɨɫɬɢ, 

ɡɫФ  = 1,1…1,3; ɝɞɜN – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɤȼɬ. 
Ɇɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɫɥɟɞɭɟɬ ɜɵɛɢɪɚɬɶ ɞɥɹ ɝɢɞɪɨɩɪɢ-

ɜɨɞɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɥɟɝɤɨɦ ɢ ɫɪɟɞɧɟɦ ɪɟɠɢɦɚɯ, ɚ ɛɨɥɶɲɢɟ – ɜ ɬɹɠɟɥɨɦ 
ɢ ɜɟɫɶɦɚ ɬɹɠɟɥɨɦ ɪɟɠɢɦɚɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɂɧɚɹ ɧɟɨɛɯɨɞɢɦɭɸ ɩɨɥɟɡɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɩɨ 
ɮɨɪɦɭɥɟ (7.5), ɢ ɭɱɢɬɵɜɚɹ, ɱɬɨ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ ɫɜɹɡɚɧɚ ɫ ɧɨ-
ɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɢ ɩɨɞɚɱɟɣ ɡɚɜɢɫɢɦɨɫɬɶɸ ɧɧɨɦɧɩ QɪN   Дɫɦ. ɮɨɪ-
ɦɭɥɭ (2.7)Ж, ɦɨɠɧɨ ɧɚɣɬɢ ɩɨɞɚɱɭ ɢɥɢ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɧɚɫɨɫɚ: 

 

ɧɨɦ
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Q  ;                                              (7.6) 
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q  ,                                            (7.7) 
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ɝɞɟ Nɧɩ – ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ, ɤȼɬ; Qɧ – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɞɦ3/ɫ, 
ɧɧɧ ЧqQ  ; ɪɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ; qɧ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɧɚ-

ɫɨɫɚ, ɞɦ3 (ɞɦ3/ɨɛ); Чɧ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ, ɫ-1 (ɨɛ/ɫ). 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɧɚɫɨɫɚ ɩɨ ɮɨɪɦɭɥɟ (7.7), ɧɟɨɛ-

ɯɨɞɢɦɨ ɡɚɞɚɬɶɫɹ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ, ɤɨɬɨɪɚɹ ɡɚɜɢɫɢɬ ɨɬ ɬɢ-
ɩɚ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ (ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɷɥɟɤɬɪɨɞɜɢ-
ɝɚɬɟɥɶ ɢ ɞɪ.).  

Ⱦɥɹ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ ɜ ɤɚɱɟɫɬɜɟ ɩɪɢɜɨɞɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚɫɨɫɨɜ 
ɱɚɳɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɢɡɟɥɢ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 
1 500, 1 600, 1 700 ɨɛ/ɦɢɧ ɢ ɬ.ɞ.  

ɇɨɦɢɧɚɥɶɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ȽɈɋɌ 12446-80, ɫɥɟ-
ɞɭɸɳɢɟ: 480, 600, 750, 960, 1 200, 1 500, 1 920, 2 400, 3 000 ɨɛ/ɦɢɧ ɢ ɞɪɭ-
ɝɢɟ.  

Ⱦɥɹ ɧɚɫɨɫɨɜ ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɩɪɢɧɢɦɚɸɬɫɹ ɡɧɚɱɟ-
ɧɢɹ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

ɇɚɫɨɫ ɜɵɛɢɪɚɸɬ ɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɵ ɩɨ ɞɜɭɦ ɩɚɪɚɦɟɬɪɚɦ, 
ɛɥɢɠɚɣɲɢɦ ɤ ɪɚɫɱɟɬɧɵɦ: ɧɨɦɢɧɚɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ Щɧɨɦ ɢ ɪɚɛɨɱɟɦɭ ɨɛɴ-
ɟɦɭ ɧɚɫɨɫɚ qɧ. ȼ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɟ ɩɪɢɜɨɞɢɬɫɹ ɬɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ.  

ɉɪɢ ɜɵɛɨɪɟ ɧɚɫɨɫɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɚɫɨɫɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚ 
ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ, ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɝɢɞɪɨɩɪɢɜɨɞɚɯ, ɢɦɟɸɳɢɯ 
ɛɨɥɟɟ ɧɢɡɤɨɟ ɞɚɜɥɟɧɢɟ.  

ɉɨ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɭɬɨɱɧɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɩɨɞɚɱɢ ɧɚɫɨɫɚ ɩɨ ɮɨɪɦɭɥɟ 

 

ɨɛɧɞɧɞɧɞ ЧqQ  ,                             (7.8) 
 

ɝɞɟ ɧɞQ  – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɞɦ3/ɫ; ɧɞq  – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ 
ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɧɚɫɨɫɚ, ɞɦ3 (ɞɦ3/ɨɛ); ɧɞЧ  – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚ-
ɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ, ɧɧɞ ЧЧ  , ɫ-1 (ɨɛ/ɫ); ɨɛ  – ɨɛɴɟɦɧɵɣ ɄɉȾ ɧɚɫɨɫɚ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ ɧɞЧ  ɜ ɮɨɪɦɭɥɟ (7.8) 
ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ ɢɡ ɟɝɨ 
ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɛɟɪɟɬɫɹ ɪɚɜɧɨɣ ɱɚɫɬɨɬɟ ɧЧ , ɩɪɢɧɹɬɨɣ ɜ 
ɮɨɪɦɭɥɟ (7.7). 

ȿɫɥɢ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧɚɫɨɫɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɨɤɚɡɵ-
ɜɚɸɬɫɹ ɛɨɥɶɲɢɦɢ, ɬɨ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɜɭɯ ɢ ɛɨɥɟɟ ɧɚɫɨɫɨɜ, ɭɫɬɚ-
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ɧɚɜɥɢɜɚɟɦɵɯ ɩɚɪɚɥɥɟɥɶɧɨ. ɉɪɢ ɷɬɨɦ ɫ ɰɟɥɶɸ ɭɧɢɮɢɤɚɰɢɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɞɢɧ ɬɢɩ ɧɚɫɨɫɨɜ. 

 
 

мг2г2г ǼȝȞȓȒȓșȓțȖȓ 
ȐțȡȠȞȓțțȓȑȜ ȒȖȎȚȓȠȞȎ ȑȖȒȞȜșȖțȖȗб 

ȟȘȜȞȜȟȠȓȗ ȒȐȖȔȓțȖя ȔȖȒȘȜȟȠȖ 
 
Ǿɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɞɢɚɦɟɬɪɨɜ ɜɫɚɫɵɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ 

ɢ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɪɚɜɧɟɧɢɹ ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ 
ɠɢɞɤɨɫɬɢ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɧɨɫɬɟɣ: 

 

ɠ

ɧɞ
3

ɪ V
Q104

Н 
 

,                                         (7.9) 

ɝɞɟ ЩН  – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɥɢɧɢɢ, ɦ; ɧɞQ  – 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ (ɩɨɞɚɱɚ ɧɚɫɨɫɚ), ɞɦ3/ɫ; ɠV  – ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɥɢɧɢɢ, ɦ/ɫ. 

ɋɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜɵɛɢɪɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ ɝɢɞɪɨɥɢɧɢɢ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ 
ɞɚɜɥɟɧɢɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɬɪɟɧɢɟ ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ ɛɵɥ ɥɚɦɢɧɚɪɧɵɦ 
ɢɥɢ ɛɥɢɡɤɢɦ ɤ ɧɟɦɭ.  

Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ  ɞɥɹ 
ɜɫɚɫɵɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 4.6. 

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɥɢɧɢɢ НЩ ɩɪɨɢɡ-
ɜɨɞɹɬ ɜɵɛɨɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨ ȽɈɋɌ 8734-75, ɩɪɢ ɷɬɨɦ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚ-
ɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɬɪɭɛɨɩɪɨɜɨɞɚ Н ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ННЩ. 
Ɂɧɚɱɟɧɢɟ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɢɧɢɦɚɸɬ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɪɚɜ-
ɧɵɦ 2…4 ɦɦ. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɨɩɪɟɞɟɥɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶ-
ɧɵɯ ɫɤɨɪɨɫɬɟɣ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜɨ ɜɫɚɫɵɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜ-
ɧɨɣ ɝɢɞɪɨɥɢɧɢɹɯ ɩɨ ɮɨɪɦɭɥɟ 

2
ɧɞ

3

ɠɞ Н
Q104

V 
 

,                                        (7.10) 

ɝɞɟ Vɠɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɦ/ɫ; 
Н – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɥɢɧɢɢ, ɦ; Qɧɞ – 
ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɞɦ3/ɫ. 
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мг2гиг ǰȩȏȜȞ ȑȖȒȞȜȎȝȝȎȞȎȠȡȞȩб 
ȘȜțȒȖȤȖȜțȓȞȜȐ ȞȎȏȜȥȓȗ ȔȖȒȘȜȟȠȖ 

 
Ǳɢɞɪɨɚɩɩɚɪɚɬɭɪɭ (ɪɚɫɩɪɟɞɟɥɢɬɟɥɢ, ɤɥɚɩɚɧɵ, ɞɪɨɫɫɟɥɢ ɢ ɞɪ.) ɜɵɛɢ-

ɪɚɸɬ ɩɨ ɭɫɥɨɜɧɨɦɭ ɩɪɨɯɨɞɭ ɢ ɧɨɦɢɧɚɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ. Ⱦɨɩɨɥɧɢɬɟɥɶ-
ɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɞɥɹ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɵ ɹɜɥɹɟɬɫɹ ɧɨɦɢɧɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 

ɉɨɞ ɭɫɥɨɜɧɵɦ ɩɪɨɯɨɞɨɦ Нɭ ɩɨ ȽɈɋɌ 16516-80 ɩɨɧɢɦɚɟɬɫɹ ɨɤɪɭɝɥɟɧ-
ɧɵɣ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɡɧɚɱɟɧɢɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɹɞɚ ɞɢɚɦɟɬɪ ɤɪɭɝɚ, 
ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɯɚɪɚɤɬɟɪɧɨɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɤɚ-
ɧɚɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɩɥɨɳɚɞɢ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɹɟɦɨɝɨ 
ɬɪɭɛɨɩɪɨɜɨɞɚ. 

ɋɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɭɫɥɨɜɧɵɦɢ ɩɪɨɯɨɞɚɦɢ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦɢ 
ɜɧɭɬɪɟɧɧɢɦɢ ɞɢɚɦɟɬɪɚɦɢ ɩɨ ȽɈɋɌ 16516-80 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥ. 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 

 
ǿȜȜȠțȜȦȓțȖя ȚȓȔȒȡ ȡȟșȜȐțȩȚȖ ȝȞȜхȜȒȎȚȖ 

Ȗ ȒȓȗȟȠȐȖȠȓșȪțȩȚȖ ȐțȡȠȞȓțțȖȚȖ ȒȖȎȚȓȠȞȎȚȖ 
 

 

ɍɫɥɨɜɧɵɣ ɩɪɨɯɨɞ Нв, ɦɦ 
Ⱦɢɚɩɚɡɨɧ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɜɧɭɬɪɟɧɧɢɯ 

ɞɢɚɦɟɬɪɨɜ Н, ɦɦ 
5,0 4,5…5,7 
6,0 5,7…7,2 
8,0 7,2…9,0 
10,0 9,0…11,0 
12,0 11,0…14,0 
16,0 14,0…18,0 
20,0 18,0…22,5 
25,0 22,5…28,5 
32,0 28,5…36,0 
40,0 36,0…45,0 
50,0 45,0…57,0 
63,0 57,0…72,0 
80,0 72,0…90,0 

 
ɉɟɪɟɞ ɜɵɛɨɪɨɦ ɤɨɧɞɢɰɢɨɧɟɪɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 

ɬɪɟɛɨɜɚɧɢɹ ɤ ɬɨɧɤɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ, ɨɛɭɫɥɚɜɥɢɜɚɟɦɵɟ ɜ ɨɫɧɨɜɧɨɦ ɬɢɩɨɦ 
ɜɵɛɪɚɧɧɨɝɨ ɧɚɫɨɫɚ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɭɫɬɚɧɨɜɤɢ ɤɨɧɞɢɰɢɨɧɟɪɚ ɜ ɝɢɞ-
ɪɨɫɢɫɬɟɦɟ.  
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Ʉɨɧɞɢɰɢɨɧɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɪɟɛɨɜɚɧɢɣ, 
ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɱɢɫɬɨɬɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɩɚɪɚɦɟɬɪɚɦ: ɭɫɥɨɜɧɨɦɭ ɩɪɨɯɨɞɭ, ɧɨɦɢɧɚɥɶɧɨɣ ɬɨɧɤɨɫɬɢ ɮɢɥɶɬɪɚɰɢɢ, 
ɧɨɦɢɧɚɥɶɧɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɢ ɧɨɦɢɧɚɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ. 

ȼɵɛɨɪ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɪɟɠɢɦɨɜ ɪɚ-
ɛɨɬɵ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɫɨɛɟɧɧɨ ɧɚɫɨɫɚ. 

 
 

мг2гйг ǾȎȟȥȓȠ ȝȜȠȓȞȪ ȒȎȐșȓțȖя 
Ȑ ȑȖȒȞȜșȖțȖяȣ 

 
Ǽɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɪɢ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɥɢ-

ɧɢɹɯ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɪɚɫɱɟɬɚ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɨɬɞɟɥɶɧɨ ɞɥɹ ɤɚɠɞɨɣ ɝɢɞɪɨɥɢɧɢɢ (ɜɫɚ-
ɫɵɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ, ɫɥɢɜɧɨɣ) ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɡɜɟɫɬɧɵɦ ɢɡ ɝɢɞɪɚɜɥɢɤɢ ɩɪɢɧɰɢɩɨɦ ɧɚɥɨ-
ɠɟɧɢɹ ɩɨɬɟɪɶ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɥɢɧɢɢ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ  

 
ɦЩЩЩ   ,                                      (7.11) 

ɝɞɟ ɪ – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɥɢɧɢɢ, Ɇɉɚ; Щ  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 
ɩɨ ɞɥɢɧɟ ɝɢɞɪɨɥɢɧɢɢ (ɩɭɬɟɜɵɟ), Ɇɉɚ; ɦЩ  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, Ɇɉɚ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɝɢɞɪɨɥɢɧɢɢ (ɩɭɬɟɜɵɟ) ɨɩɪɟɞɟɥɹɸɬ ɩɨ 
ɮɨɪɦɭɥɟ Ⱦɚɪɫɢ−ȼɟɣɫɛɚɯɚ: 
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V
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Щ  
 ,                                  (7.12) 

ɝɞɟ Щ  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɝɢɞɪɨɥɢɧɢɢ (ɩɭɬɟɜɵɟ), Ɇɉɚ;   – ɤɨɷɮ-

ɮɢɰɢɟɧɬ ɩɭɬɟɜɵɯ ɩɨɬɟɪɶ (ɤɨɷɮɮɢɰɢɟɧɬ Ⱦɚɪɫɢ);   – ɞɥɢɧɚ ɝɢɞɪɨɥɢɧɢɢ, ɦ; Н  
ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɝɢɞɪɨɥɢɧɢɢ, ɦ; ɠɞV  ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟ-
ɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɥɢɧɢɢ, ɦ/ɫ;  ɩɥɨɬɧɨɫɬɶ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɭɬɟɜɵɯ ɩɨɬɟɪɶ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨ-
ɫɬɢ, ɟɝɨ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ, ɪɟɤɨɦɟɧɞɭɟɦɵɦ ɜ ɝɢɞɪɚɜɥɢɤɟ: 
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ɚ) ɞɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ (Rɟ  2320) 
 

Rɟ
75 ;                                            (7.13) 

ɛ) ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ (Rɟ  2320) 
 

25,0Rɟ
3164,0 ,                                      (7.14) 

ɝɞɟ Rɟ – ɱɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ,  /НVRɟ ɠɞ , ɡɞɟɫɶ  – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɠɢɞɤɨɫɬɢ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
ȼɟɣɫɛɚɯɚ: 
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Щ  ,                              (7.15) 

ɝɞɟ ɦЩ  – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, Ɇɉɚ;  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ; Vɠɞ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ, ɦ/ɫ;  – ɩɥɨɬɧɨɫɬɶ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɝ/ɦ3. 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜ-
ɥɟɧɢɹ (ɩɨɜɨɪɨɬ ɝɢɞɪɨɥɢɧɢɢ, ɜɧɟɡɚɩɧɨɟ ɪɚɫɲɢɪɟɧɢɟ ɩɨɬɨɤɚ ɩɪɢ ɜɯɨɞɟ ɜ 
ɝɢɞɪɨɰɢɥɢɧɞɪ ɢ ɬ.ɞ.) ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ. 

ɉɪɢ ɩɨɞɫɱɟɬɟ ɫɭɦɦɚɪɧɵɯ ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢ-
ɹɯ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɝɢɪɨɚɩɩɚɪɚɬɟ, ɫɜɟɞɟɧɢɹ ɨ 
ɤɨɬɨɪɵɯ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɚɩ-
ɩɚɪɚɬɨɜ. ɉɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɪɚɫɱɟɬɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨ-
ɬɟɪɶ ɞɚɜɥɟɧɢɹ ɧɟ ɩɪɨɢɡɜɨɞɢɬɫɹ. 

 
 

мг2гкг ǾȎȟȥȓȠ Ȗ ȐȩȏȜȞ 
ȑȖȒȞȜȤȖșȖțȒȞȜȐ 

 
ǽɨɪɲɧɟɜɵɟ ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɫ ɨɞɧɨɫɬɨɪɨɧ-

ɧɢɦ ɲɬɨɤɨɦ ɹɜɥɹɸɬɫɹ ɫɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹɦɢ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ.  

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɹɜɥɹɸɬɫɹ: ɭɫɢɥɢɟ ɧɚ ɲɬɨ-
ɤɟ F, ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ V, ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ D, ɞɢɚɦɟɬɪ ɲɬɨɤɚ Н ɢ ɯɨɞ ɲɬɨ-
ɤɚ L. ɍɫɢɥɢɟ ɧɚ ɲɬɨɤɟ, ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ ɢ ɯɨɞ ɲɬɨɤɚ ɡɚɞɚɧɵ, ɚ ɞɢɚɦɟɬɪɵ 
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ɩɨɪɲɧɹ ɢ ɲɬɨɤɚ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ. Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 
ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ. 7.1. 

Ⱦɢɚɦɟɬɪ ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫ ɩɨɪɲɧɟɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ Ⱥ 
(ɲɬɨɤ ɜɵɬɚɥɤɢɜɚɟɬɫɹ, ɫɦ. ɪɢɫ. 7.1, ɚ) ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɪɚɜɧɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɲɬɨɤ: 
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11  ,                               (7.16) 
 

ɝɞɟ F1  – ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ, ɇ; Щ1 – ɞɚɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ, 
Щ1 = Щɧɨɦ – ɧЩ , ɡɞɟɫɶ Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ;  Щɧ – ɩɨɬɟɪɢ ɞɚɜɥɟ-
ɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ; D – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ, ɦ; Щ2 – ɞɚɜɥɟɧɢɟ ɜ 
ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ, Щ2 =  ЩМ,  ɡɞɟɫɶ  ЩМ – ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɥɢɜɧɨɣ 
ɝɢɞɪɨɥɢɧɢɢ; Н – ɞɢɚɦɟɬɪ ɲɬɨɤɚ, ɦ. 

ɉɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɹɯ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ (7.11). 

 

 
 

Ɋɢɫ. 7.1. Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ: 
ɚ –  ɫ ɩɨɪɲɧɟɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ; 
ɛ –  ɫɨ ɲɬɨɤɨɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ 
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Ɂɚɞɚɜɲɢɫɶ ɡɧɚɱɟɧɢɟɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 7,0...3,0D/Н   ɢ ɪɟɲɢɜ 
ɭɪɚɜɧɟɧɢɟ (7.16) ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ 
ɜɵɪɚɠɟɧɢɟ: 
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1   .                     (7.17) 

ɉɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ ɨɩɪɟɞɟɥɹɸɬ ɞɢɚɦɟɬɪ ɲɬɨɤɚ: 
Н = D . 

Ⱦɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɨ ɲɬɨɤɨɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ Ȼ (ɲɬɨɤ ɜɬɹɝɢɜɚ-
ɟɬɫɹ, ɫɦ. ɪɢɫ. 7.1, ɛ) ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɮɨɪɦɭɥɵ 
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22  ,                                    (7.18) 

ɝɞɟ F2  – ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ, ɇ; Щ2 – ɞɚɜɥɟɧɢɟ ɜ ɲɬɨɤɨɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ, 
Щ2 = Щɧɨɦ –  Щɧ, ɡɞɟɫɶ Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ; ɧЩ  – ɩɨɬɟɪɢ ɞɚɜɥɟ-
ɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ; D – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ, ɦ; Н – ɞɢɚɦɟɬɪ ɲɬɨɤɚ, 
ɦ; Щ1 – ɞɚɜɥɟɧɢɟ ɜ ɩɨɪɲɧɟɜɨɣ ɩɨɥɨɫɬɢ, ɉɚ, Щ1= МЩ , ɡɞɟɫɶ МЩ  – ɩɨɬɟɪɢ 
ɞɚɜɥɟɧɢɹ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ. 

Ɋɟɲɢɜ ɭɪɚɜɧɟɧɢɟ (7.18) ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ ɩɪɢ ɜɵɛɪɚɧ-
ɧɨɦ ɡɧɚɱɟɧɢɢ D/Н , ɩɨɥɭɱɢɦ 
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Ʉɪɨɦɟ ɨɩɪɟɞɟɥɟɧɢɹ ɞɢɚɦɟɬɪɚ ɩɨɪɲɧɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɞɚɧ-
ɧɨɝɨ ɭɫɢɥɢɹ F  ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɳɟ ɪɚɫɱɟɬ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ V. 

ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ ɜɬɨɪɢɱɧɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ 
ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ ( ɷɮɧɞ VSQ  , ɡɞɟɫɶ ɷɮS  – ɷɮɮɟɤɬɢɜɧɚɹ 
ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ): 

ɚ) ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫ ɩɨɪɲɧɟɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ 
 

V
Q4

DD ɧɞ
2   ;                                       (7.20) 

ɛ) ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɨ ɲɬɨɤɨɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɶɸ 



мг РȎȟȥȓȠ ȜȏȨȓȚțȜȑȜ ȑȖȒȞȜȝȞȖȐȜȒȎ 
 

 1нк

)V1(π
4Q

DD 2
ɧɞ

2  ,                                    (7.21) 

ɝɞɟ D – ɞɢɚɦɟɬɪ ɩɨɪɲɧɹ, ɦ; Qɧɞ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɦ3/ɫ; V – ɫɤɨɪɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ, ɦ/ɫ;   – ɤɨɷɮɮɢɰɢɟɧɬ, D/Н . 

ɉɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɢɚɦɟɬɪɨɜ ɩɨɪɲɧɹ, ɩɨɥɭɱɟɧɧɵɦ ɩɨ ɭɪɚɜɧɟ-
ɧɢɹɦ (7.17) ɢ (7.20) ɢɥɢ (7.19) ɢ (7.21), ɧɚɯɨɞɢɦ ɟɝɨ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 

)/2D(DD 21ɫɪ   ɢ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɞɢɚɦɟɬɪɵ ɩɨɪɲ-

ɧɹ ɢ ɲɬɨɤɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ȽɈɋɌ 6540-68 «Ƚɢɞɪɨɰɢɥɢɧɞɪɵ ɢ ɩɧɟɜ-
ɦɨɰɢɥɢɧɞɪɵ. Ɋɹɞɵ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ» ɢ ɞɪɭɝɢɦɢ ɧɨɪɦɚɬɢɜɧɨ-
ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɢ ɜɵɛɢɪɚɸɬɫɹ ɛɥɢɠɚɣɲɢɟ ɤ 
ɫɪɟɞɧɢɦ ɪɚɫɱɟɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɢɚɦɟɬɪɵ ɩɨɪɲɧɹ D ɢ ɲɬɨɤɚ Н.  

Ɇɨɠɧɨ ɬɚɤɠɟ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɜɟɞɟɧɢɹɦɢ ɩɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ, ɩɪɢ-
ɜɟɞɟɧɧɵɦ ɜ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ. Ɉɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ȽɈɋɌ 16514-87. 

ɉɨ ɜɵɛɪɚɧɧɵɦ ɫɬɚɧɞɚɪɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɢɚɦɟɬɪɨɜ ɩɨɪɲɧɹ D ɢ ɲɬɨ-
ɤɚ Н ɨɩɪɟɞɟɥɹɸɬ ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɭɫɢɥɢɟ Fɞ, ɪɚɡɜɢɜɚɟɦɨɟ ɝɢɞɪɨɰɢɥɢɧ-
ɞɪɨɦ, ɩɨ ɮɨɪɦɭɥɟ (7.16) ɢɥɢ (7.18). 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ ɨɩɪɟɞɟɥɹɸɬ ɢɡ ɭɪɚɜɧɟɧɢɹ 
ɧɟɪɚɡɪɵɜɧɨɫɬɢ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ: 

 

ɷɮ

ɧɞ
ɞ S

Q
V  ,                                                  (7.22) 

ɝɞɟ Vɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɲɬɨɤɚ, ɦ/ɫ; Qɧɞ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, 
ɦ3/ɫ; Sɷɮ – ɷɮɮɟɤɬɢɜɧɚɹ ɩɥɨɳɚɞɶ ɩɨɪɲɧɹ, ɦ2, Sɷɮ= 4/D 2   ɞɥɹ ɩɨɪɲɧɟ-
ɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ, Sɷɮ= )Н(D4π 22    ɞɥɹ ɲɬɨɤɨɜɨɣ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ, 
ɡɞɟɫɶ D ɢ Н – ɫɬɚɧɞɚɪɬɧɵɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ ɩɨɪɲɧɹ ɢ ɲɬɨɤɚ ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ. 

Ɂɚɬɟɦ ɩɪɨɢɡɜɨɞɹɬ ɫɪɚɜɧɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɜɟɥɢɱɢɧɚɦ: 

 

100
V
V

Я
  % 100

V
VV ɞ  %;                      (7.23) 
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100
F

FF
%100

F
F ɞ

F

  % .                        (7.24) 

Ⱦɨɩɭɫɤɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɯɨɞ-
ɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɬ ɡɚɞɚɧɧɵɯ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵ-
ɲɚɬɶ   10 %. 

ɏɨɞ ɲɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɫɯɟɦɟ ɦɚɲɢɧɵ, ɧɨ ɨɧ 
ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɡɧɚɱɟɧɢɸ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɦɭ ɞɥɹ ɜɵɛɪɚɧɧɵɯ 
ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ɩɨɪɲɧɹ ɢ ɲɬɨɤɚ. 

 
 

мг2глг ǾȎȟȥȓȠ Ȗ ȐȩȏȜȞ 
ȑȖȒȞȜȚȜȠȜȞȜȐ 

 
Ǽɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɦɨɬɨɪɚ ɹɜɥɹɸɬɫɹ ɪɚɛɨɱɢɣ ɨɛɴɟɦ  qɦ , 

ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɧɨɦ , ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɝɢɞɪɨɦɨɬɨɪɚ Ɇ , 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ Чɦ , ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ Qɦ . 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɭɸ ɝɢɞɪɨɦɨɬɨɪɨɦ, ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɟɝɨ ɨɫɧɨɜ-
ɧɵɦ ɩɚɪɚɦɟɬɪɚɦ: 

 

ɦɦɦɦɦɦ ЧqЩQЩN  ,                          (7.25) 
 

ɝɞɟ Nɦ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɦɨɬɨɪɚ, ɤȼɬ; ΔЩɦ – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɧɚ ɝɢɞɪɨɦɨ-
ɬɨɪɟ, Ɇɉɚ, ΔЩɦ = (Щɧɨɦ – Мɧ Щ)Щ  , ɡɞɟɫɶ Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, 

ɧЩ ,  МЩ  ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɢ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɹɯ; Qɦ – 
ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɝɢɞɪɨɦɨɬɨɪ, ɞɦ3/ɫ; qɦ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨ-
ɪɚ, ɞɦ3 (ɞɦ3/ɨɛ);  Чɦ – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ, ɫ-1 (ɨɛ/ɫ). 

Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪɚ ɧɚɯɨɞɹɬ ɢɡ ɪɚɜɟɧɫɬɜɚ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨ-
ɫɬɢ ɝɢɞɪɨɦɨɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (7.2), ɢ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳ-
ɧɨɫɬɢ (7.25) ɩɨ ɮɨɪɦɭɥɟ 

 

ɦq
Мɧɧɨɦ ΔЩ)ΔЩ(Щ

2ππ
 ,                                 (7.26) 

 
ɝɞɟ qɦ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ, ɞɦ3 (ɞɦ3/ɨɛ); Ɇ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ 
ɝɢɞɪɨɦɨɬɨɪɚ, ɤɇɦ; Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ; ɧЩ  – ɩɨɬɟɪɢ 
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ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, Ɇɉɚ;  МЩ  ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɫɥɢɜ-
ɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, Ɇɉɚ. 

ɇɨ ɡɧɚɱɟɧɢɟ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɝɢɞɪɨɦɨɬɨɪɚ ɞɨɥɠɧɨ ɟɳɟ ɭɞɨɜɥɟɬɜɨ-
ɪɹɬɶ ɫɥɟɞɭɸɳɟɦɭ ɫɨɨɬɧɨɲɟɧɢɸ: 

 
ɦɦɦɧɞ ЧqQQ  .                                       (7.27) 

ɂɡ ɮɨɪɦɭɥɵ (7.27) ɜɬɨɪɢɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪɚ: 
 

           ɦq
ɦ

ɧɞ

Ч
Q

,                                              (7.28) 

ɝɞɟ qɦ – ɪɚɛɨɱɢɣ ɨɛɴɟɦ, ɞɦ3 (ɞɦ3/ɨɛ);  Qɧɞ – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ, ɞɦ3/ɫ; Чɦ – 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ, ɫ-1 (ɨɛ/ɫ). 

ɉɨ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɢ ɨɫɬɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɩɪɨɢɡɜɨɞɹɬ ɜɵɛɨɪ ɝɢɞɪɨɦɨɬɨɪɚ.  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɝɢɞɪɨɦɨɬɨɪɚ ɨɩɪɟɞɟɥɹɸɬ ɞɟɣɫɬɜɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɱɚɫ-
ɬɨɬɵ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ, ɪɚɡɜɢɜɚɟɦɨɝɨ ɝɢɞɪɨɦɨɬɨɪɨɦ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɢ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɜɚɥɚ ɝɢɞɪɨɦɨɬɨɪɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ 

 

Mɞ= ɝɦ
ɫɧɧɨɦɦɞ η

2π
)ΔЩΔЩ(Щq 

;                    (7.29) 

 

Чɦɞ= ɨɛ
ɦɞ

ɧɞ

q
Q  ,                                        (7.30) 

ɝɞɟ qɦɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɝɢɞɪɨɦɨɬɨɪɚ, ɞɦ3 (ɞɦ3/ɨɛ); ,ɝɦ  

ɨɛ  – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɨɛɴɟɦɧɵɣ ɄɉȾ ɝɢɞɪɨɦɨɬɨɪɚ ɢɡ ɟɝɨ ɬɟɯɧɢ-
ɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ⱦɚɥɟɟ ɩɪɢɜɨɞɹɬ ɫɪɚɜɧɟɧɢɟ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɵɦ ɜɟɥɢɱɢɧɚɦ: 

 

Ц 100
M
M   % 100

M
MM ɞ   % ;                   (7.31) 
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ЦЧ = 100
Ч
Ч

ɦ

ɦ 
 % 100

Ч
ЧЧ

ɦ

ɦɞɦ   % .                 (7.32) 

Ⱦɨɩɭɫɤɚɟɦɚɹ ɜɟɥɢɱɢɧɚ ɨɬɤɥɨɧɟɧɢɹ ɞɨɥɠɧɚ ɧɟ ɩɪɟɜɵɲɚɬɶ   10 %. 
 
 
мг2гмг ǼȝȞȓȒȓșȓțȖȓ Кǽǲ 
ȑȖȒȞȜȝȞȖȐȜȒȎ 

 
Кɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɡɜɨɥɹɟɬ ɭɫɬɚɧɨ-

ɜɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɫɩɪɨɟɤɬɢɪɨɜɚɧɧɨɣ ɦɚɲɢɧɵ. 
ɉɨɥɧɵɣ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɝɢɞɪɚɜɥɢ-

ɱɟɫɤɨɝɨ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɨɛɴɟɦɧɨɝɨ (ɢɥɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ ɨɛɴɟɦ-
ɧɨɝɨ) ɄɉȾ: 

ɨɛɝɦɨɛɦɝ  .                              (7.33) 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ 

ɜ ɝɢɞɪɨɥɢɧɢɹɯ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɧɨɦ

ɜɫɧɧɨɦ
ɝ Щ

)ΔЩΔЩ(ΔΔЩη  ,                        (7.34) 

ɝɞɟ Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ, Ɇɉɚ; ɧЩ , МЩ , ɜЩ  – ɩɨ-
ɬɟɪɢ ɞɚɜɥɟɧɢɹ ɜ ɧɚɩɨɪɧɨɣ, ɫɥɢɜɧɨɣ ɢ ɜɫɚɫɵɜɚɸɳɟɣ ɝɢɞɪɨɥɢɧɢɹɯ, Ɇɉɚ. 

Ɇɟɯɚɧɢɱɟɫɤɢɣ  ɦ (ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɝɦ) ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɩ-
ɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ (ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ) ɄɉȾ 
ɜɫɟɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ: 

 
ɦɝɞɜɦɪɦɧɦ ... ;  

(7.35) 
ɝɦɝɞɜɝɦɪɝɦɧɝɦ ... , 

ɝɞɟ ɦɝɞɜɦɪɦɧ ,...,,   – ɦɟɯɚɧɢɱɟɫɤɢɟ ɄɉȾ ɧɚɫɨɫɚ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ,…, 
ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ; ɝɦɝɞɜɝɦɪɝɦɧ ,...,,   – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɄɉȾ ɧɚɫɨɫɚ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ, …, ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ. 

Ɂɧɚɱɟɧɢɹ ɦɟɯɚɧɢɱɟɫɤɢɯ (ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ) ɄɉȾ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɬɟɯɧɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

Ɉɛɴɟɦɧɵɣ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ  ɨɛ  ɧɚɯɨɞɢɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ 
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ɨɛɝɞɜɨɛɪɨɛɧɨɛ ... ,                               (7.36) 
ɝɞɟ ɨɛɝɞɜɨɛɪɨɛɧ ,...,,   – ɨɛɴɟɦɧɵɣ ɄɉȾ ɧɚɫɨɫɚ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ,…, ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɹ. 

Ɉɛɴɟɦɧɵɟ ɄɉȾ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ ɛɟɪɭɬɫɹ ɢɡ ɢɯ ɬɟɯɧɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ. 

 
 

мгиг ТȓȝșȜȐȜȗ ȞȎȟȥȓȠ ȑȖȒȞȜȝȞȖȐȜȒȎ 
 
Тɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚ-

ɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɛɴɟɦɚ ɝɢɞɪɨɛɚɤɚ ɢ ɜɵɹɫɧɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɢɦɟ-
ɧɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɩɥɨɨɛɦɟɧɧɵɯ ɭɫɬɪɨɣɫɬɜ. 

Ɉɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ ɧɚɝɪɟɜɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ ɞɪɨɫɫɟɥɢɪɨɜɚɧɢɟ ɟɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
ɪɚɡɥɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

Ɇɢɧɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟ-
ɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɬɨɣ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ, ɜ ɤɨɬɨɪɨɣ ɷɤɫɩɥɭɚɬɢɪɭɟɬɫɹ ɦɚ-
ɲɢɧɚ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɡɚɜɢɫɢɬ ɨɬ ɪɟɠɢɦɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɬɟɩɥɨɜɨɝɨ ɪɚɫɱɟɬɚ. 

Ɍɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɟɞɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨ-
ɝɨ ɛɚɥɚɧɫɚ 

 
ɨɬɜɜɵɞ QQ  ,                                           (7.37) 

ɝɞɟ Qɜɵɞ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, ɜɵɞɟɥɹɟɦɨɣ ɝɢɞɪɨɫɢɫɬɟɦɨɣ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ (ɬɟɩɥɨɜɨɣ ɩɨɬɨɤ), ȼɬ; Qɨɬɜ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɜ 
ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ȼɬ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɵɞɟɥɹɟɦɨɝɨ ɬɟɩɥɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɟ-
ɥɢɱɢɧɟ ɩɨɬɟɪɹɧɧɨɣ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɦɨɳɧɨɫɬɢ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɨ 
ɩɨ ɮɨɪɦɭɥɟ 

 

ɞɜɝɦ
ɧ

ɧɞɧɨɦ
ɞɜɝɦɧɜɵɞ ФФ)1(

QЩ
ФФ)1(NQ  ,          (7.38) 

ɝɞɟ Qɜɵɞ – ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɜɵɞɟɥɹɟɦɨɝɨ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ȼɬ;          
Nɧ – ɦɨɳɧɨɫɬɶ ɩɪɢɜɨɞɚ ɧɚɫɨɫɚ (ɩɨɬɪɟɛɥɹɟɦɚɹ), ȼɬ; ɝɦ  – ɝɢɞɪɨɦɟɯɚɧɢɱɟ-
ɫɤɢɣ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ, ɝɝɦɝɞɜɝɦɧɝɦ  , ɡɞɟɫɶ ɝɦ , ɝɦɝɞɜ  – ɝɢɞɪɨɦɟɯɚ-
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ɧɢɱɟɫɤɢɟ ɄɉȾ ɧɚɫɨɫɚ ɢ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɝ  – ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɣ ɄɉȾ ɝɢɞɪɨɩɪɢɜɨɞɚ Дɫɦ. ɮɨɪɦɭɥɭ (7.34)Ж; Фɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɨɞɨɥɠɢ-
ɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɝɢɞɪɨɩɪɢɜɨɞɚ (ɫɦ. ɬɚɛɥ. 7.1); Фɞ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶ-
ɡɨɜɚɧɢɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ (ɫɦ. ɬɚɛɥ. 7.1); Щɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟ-
ɧɢɟ, ɉɚ; Qɧɞ – ɞɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫ; ɧ  – ɩɨɥɧɵɣ ɄɉȾ ɧɚɫɨ-
ɫɚ ɢɡ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɂɧɚɱɟɧɢɹ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɄɉȾ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɪɢɧɢɦɚɸɬ ɩɪɢ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ ɪɚɜɧɵɦɢ 0,92…0,98. 

Ʉɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɨɬɜɨɞɢɦɨɝɨ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɨɬ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɝɢɞɪɨɛɚɤɨɜ, ɪɚɫɫɱɢɬɵɜɚ-
ɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
)ЭS(ЭФQ 0ɠɬɩɨɬɜ  ,                                   (7.39) 

ɝɞɟ Qɨɬɜ – ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɨɞɢɦɨɝɨ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ ɬɟɩɥɚ, ȼɬ; Фɬɩ – ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟ-
ɞɭ, ȼɬ/(ɦ2ɝɪɚɞ); S – ɫɭɦɦɚɪɧɚɹ ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ, ɦ2; 
Эɠ – ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɨɋ, Эɠ  70…80ɨɋ;       
Э0 – ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ɨɋ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɨɜɟɪɯɧɨɫɬɟɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

2ɬ1
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 ,                                 (7.40) 

ɝɞɟ 1 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɤ ɫɬɟɧɤɟ ɝɢɞɪɨ-
ɚɝɪɟɝɚɬɚ, ȼɬ/(ɦ2ɝɪɚɞ);  – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɦ; ɬ – ɤɨɷɮ-
ɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɬɟɧɤɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, 
ȼɬ/(ɦ2ɝɪɚɞ); 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɜɨɡɞɭɯɭ, 
ȼɬ/(ɦ2ɝɪɚɞ). 

ɂɡ ɮɨɪɦɭɥɵ (7.40) ɜɢɞɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɡɚɜɢɫɢɬ 
ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ. Ⱦɥɹ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢ-
ɦɚɬɶ ɡɧɚɱɟɧɢɹ Фɬɩ = 10…15 ȼɬ/(ɦ2ɝɪɚɞ), ɩɪɢɱɟɦ ɦɢɧɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɚ Фɬɩ ɛɟɪɭɬɫɹ ɩɪɢ ɡɚɬɪɭɞɧɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɜɨɡɞɭɯɚ, ɦɚɤ-
ɫɢɦɚɥɶɧɵɟ – ɩɪɢ ɫɜɨɛɨɞɧɨɣ ɰɢɪɤɭɥɹɰɢɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 
ɡɧɚɱɟɧɢɹ Фɬɩ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 110…175 ȼɬ/(ɦ2ɝɪɚɞ). 
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ȼ ɤɚɱɟɫɬɜɟ ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɭɱɢɬɵɜɚ-
ɟɬɫɹ ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɞɪɨɛɚɤɚ, ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ – ɩɨɜɟɪɯɧɨɫɬɢ ɝɢɞɪɨɥɢ-
ɧɢɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɟɣ ɢ ɞɪɭɝɢɯ 
ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

ɂɡ ɮɨɪɦɭɥɵ (7.39) ɫ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (7.37) ɢ (7.38) ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɪɟ-
ɛɭɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɞɪɨɛɚɤɚ, ɡɚɞɚɜɲɢɫɶ ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɨɣ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ: 

 

)Э(ЭФ
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0ɠɬɩ

ɨɬɜ
ɛ  ,                                         (7.41) 

ɝɞɟ Sɛ – ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ, ɦ2; Qɨɬɜ – ɤɨɥɢɱɟɫɬ-
ɜɨ ɨɬɜɨɞɢɦɨɝɨ ɬɟɩɥɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ȼɬ. 

Ɋɚɫɱɟɬɧɚɹ ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ ɫɜɹɡɚɧɚ ɫ ɟɝɨ ɨɛɴɟɦɨɦ ɮɨɪɦɭ-
ɥɨɣ (4.2), ɢɡ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɧɚɣɬɢ ɨɛɴɟɦ ɛɚɤɚ: 
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ɛ

065,0
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V 


 ,                                          (7.42) 

ɝɞɟ V – ɨɛɴɟɦ ɛɚɤɚ, ɞɦ3; Sɛ – ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɚ, ɦ2. 
Ɏɨɪɦɭɥɚ (7.39) ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɢɜɲɭɸɫɹ ɬɟɦɩɟɪɚɬɭɪɭ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɞɨɫɬɢɝɚɟɬɫɹ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɜɪɟɦɟɧɢ: 

SФ
Q

ЭЭ
ɬɩ

ɨɬɜ
0ɠ  .                                          (7.43) 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɢɜɲɟɣɫɹ ɬɟɦɩɟɪɚɬɭɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨ 
ɮɨɪɦɭɥɟ (7.43) ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ S. 

Ⱦɥɹ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɪɚɫɱɟɬɧɚɹ ɬɟɩɥɨɨɬɜɨɞɹɳɚɹ ɩɨ-
ɜɟɪɯɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ɬɬɬ )2δπ(НS  ,                                  (7.44) 

ɝɞɟ Sɬ – ɩɥɨɳɚɞɶ, ɦ2; Н – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦ; ɬ – ɬɨɥɳɢɧɚ 
ɫɬɟɧɤɢ ɬɪɭɛɵ, ɦ;   – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦ.  

Ɋɚɫɱɟɬɧɚɹ ɬɟɩɥɨɨɬɜɨɞɹɳɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɞɪɨɛɚɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɜɫɹ ɫɦɚɱɢɜɚɟɦɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɝɢɞɪɨɛɚɤɚ S1 ɩɪɢ-
ɧɢɦɚɟɬɫɹ ɜ ɪɚɫɱɟɬ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɪɚɜɧɵɦ 1, ɨɫɬɚɥɶɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 
ɝɢɞɪɨɛɚɤɚ S2, ɧɟ ɫɨɩɪɢɤɚɫɚɸɳɚɹɫɹ ɫ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ, – ɫ ɤɨɷɮɮɢ-
ɰɢɟɧɬɨɦ 0,5, ɬ.ɟ. 
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21ɛ S5,0SS  .                                    (7.45) 
ɉɪɢ ɷɬɨɦ ɩɪɢɧɢɦɚɟɬɫɹ, ɱɬɨ ɭɪɨɜɟɧɶ ɠɢɞɤɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 0,8 ɜɵɫɨɬɵ 

ɝɢɞɪɨɛɚɤɚ. 
ȿɫɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɤɚɠɟɬɫɹ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɭɫɬɚɧɨɜɢɜ-

ɲɚɹɫɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɟɜɵɲɚɟɬ + 70 ɨɋ, ɬɨ ɧɟɨɛɯɨɞɢ-
ɦɨ ɭɜɟɥɢɱɢɜɚɬɶ ɨɛɴɟɦ ɝɢɞɪɨɛɚɤɚ, ɩɥɨɳɚɞɶ ɬɟɩɥɨɨɬɜɨɞɹɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ 
ɢɥɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɬɟɩɥɨɨɛɦɟɧɧɵɣ ɚɩɩɚɪɚɬ. 
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ǽɪɢ ɪɚɫɱɟɬɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɗȼɆ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ 

ɨɫɧɨɜɧɵɟ ɫɯɟɦɵ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ: ɫ ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ ɢ ɜɪɚɳɚ-
ɬɟɥɶɧɵɦ ɞɜɢɠɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɡɚɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɢɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ: 

 ɭɫɢɥɢɟ ɧɚ ɲɬɨɤɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ F (ɢɥɢ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ 
ɝɢɞɪɨɦɨɬɨɪɚ Ɇ); 

 ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɲɬɨɤɚ V (ɢɥɢ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɝɢɞɪɨɦɨ-
ɬɨɪɚ ɦЧ ); 

 ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɨɦɪ ; 
 ɞɥɢɧɵ ɝɢɞɪɨɥɢɧɢɣ (ɜɫɚɫɵɜɚɸɳɟɣ, ɧɚɩɨɪɧɨɣ, ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ  ɢ 

ɫɥɢɜɧɨɣ); 
 ɜɢɞ ɢ ɤɨɥɢɱɟɫɬɜɨ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɜ ɝɢɞɪɨɥɢɧɢɹɯ; 
 ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ɋɚɫɱɟɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɪɨɢɡɜɨɞɹɬ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
– ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɟɡɧɭɸ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ; 
– ɨɩɪɟɞɟɥɹɸɬ ɩɨɥɟɡɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ; 
– ɜɵɛɢɪɚɸɬ ɧɚɫɨɫ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɥɢɬɟɪɚɬɭɪɟ, ɜɵɱɢɫɥɹɸɬ ɞɟɣɫɬɜɢ-

ɬɟɥɶɧɭɸ ɩɨɞɚɱɭ ɧɚɫɨɫɚ; 
– ɨɩɪɟɞɟɥɹɸɬ ɜɧɭɬɪɟɧɧɢɟ ɞɢɚɦɟɬɪɵ ɝɢɞɪɨɥɢɧɢɣ (ɜɫɚɫɵɜɚɸɳɟɣ, ɧɚ-

ɩɨɪɧɨɣ, ɫɥɢɜɧɨɣ); 
– ɜɵɛɢɪɚɸɬ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɭɬɨɱɧɹɸɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ 

ɧɢɯ; 
– ɜɵɛɢɪɚɸɬ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɭ, ɤɨɧɞɢɰɢɨɧɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 
– ɜɵɛɢɪɚɸɬ ɪɚɛɨɱɭɸ ɠɢɞɤɨɫɬɶ; 
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– ɩɪɨɢɡɜɨɞɹɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɬɪɭɛɨɩɪɨɜɨɞɨɜ (ɨɩɪɟɞɟɥɹɸɬ 
ɪɟɠɢɦɵ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ; ɨɩɪɟɞɟɥɹɸɬ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɜ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ, ɫɭɦɦɚɪɧɵɟ ɩɨɬɟɪɢ ɞɚɜɥɟ-
ɧɢɹ); 

– ɩɪɨɢɡɜɨɞɹɬ ɪɚɫɱɟɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ (ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢɥɢ ɝɢɞɪɨɦɨ-
ɬɨɪɨɜ); 

– ɜɵɩɨɥɧɹɸɬ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
Ɋɚɫɱɟɬ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɜɟɞɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 

«raschet-gp.exe», ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɤɚɮɟɞɪɟ «ɉɌɌɆ ɢ ɝɢɞɪɨɩɪɢɜɨɞ»  
ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ». 

Ɋɚɫɱɟɬ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨ ɩɪɨɝɪɚɦɦɟ «raschet-gp.exe» ɜɟ-
ɞɟɬɫɹ ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɫ ɗȼɆ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɢ ɗȼɆ 
ɨɛɦɟɧɢɜɚɸɬɫɹ ɞɚɧɧɵɦɢ.  

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɚɧɨɫɹɬɫɹ ɜ ɮɚɣɥ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɢɦɹ, ɧɚɩɪɢɦɟɪ, 
rezultat. 

ɇɚ ɞɢɫɩɥɟɟ ɩɨɹɜɥɹɸɬɫɹ ɭɤɚɡɚɧɢɹ ɬɢɩɚ: «ȼȼȿȾɂɌȿ ɇɈɆɂɇȺɅɖɇɈȿ 
ȾȺȼɅȿɇɂȿ  Ɋ, Ɇɉɚ». ɉɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬ ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɭɤɚ-
ɡɚɧɧɵɯ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ – Ɇɉɚ (ɧɚɩɪɢɦɟɪ, ɧɚɛɢɪɚɟɬ ɡɧɚɱɟɧɢɟ 25 ɢ 
ɧɚɠɢɦɚɟɬ ɤɥɚɜɢɲɭ «EЧЭeЫ»). 

Ɍɢɩ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɭɤɚɡɵɜɚɟɬɫɹ ɰɢɮɪɨɣ 1 (ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ) ɢɥɢ 
2 (ɞɥɹ ɝɢɞɪɨɦɨɬɨɪɚ). 

ȼɢɞ ɪɚɛɨɬɵ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɭɤɚɡɵɜɚɟɬɫɹ ɰɢɮɪɨɣ 3 (ɟɫɥɢ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ ɪɚɛɨɬɚɟɬ ɧɚ ɜɬɹɝɢɜɚɧɢɟ) ɢɥɢ 4 (ɟɫɥɢ ɝɢɞɪɨɰɢɥɢɧɞɪ ɪɚɛɨɬɚɟɬ ɧɚ 
ɜɵɬɚɥɤɢɜɚɧɢɟ). 

ȼɵɛɨɪ ɧɚɫɨɫɚ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ, ɤɨɬɨɪɵɟ ɩɨɹɜɥɹɸɬ-
ɫɹ ɧɚ ɷɤɪɚɧɟ ɞɢɫɩɥɟɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ, ɝɞɟ ɭɤɚɡɵɜɚɸɬɫɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 
ɜɚɥɚ ɧɚɫɨɫɚ ɢ ɟɝɨ ɪɚɛɨɱɢɣ ɨɛɴɟɦ.  

ɉɨ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧq  (ɢ ɧɨɦɢɧɚɥɶɧɨɦɭ ɞɚɜɥɟ-
ɧɢɸ ɧɨɦɪ ) ɜɵɛɢɪɚɟɬɫɹ ɧɚɫɨɫ ɢɡ ɫɩɪɚɜɨɱɧɢɤɨɜ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɵɦ ɪɚɛɨɱɢɦ 
ɨɛɴɟɦɨɦ ɧɞq , ɛɥɢɠɚɣɲɢɦ ɤ ɪɚɫɱɟɬɧɨɦɭ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ ɧЧ  
ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɞɥɹ ɪɚɫɱɟɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ɪɚɛɨɱɟɝɨ ɨɛɴɟɦɚ ɧq . 

ɉɪɢ ɪɚɛɨɬɟ ɜ ɞɢɚɥɨɝɨɜɨɦ ɪɟɠɢɦɟ ɫ ɗȼɆ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɳɚɬɶ ɜɧɢ-
ɦɚɧɢɟ ɧɚ ɪɚɡɦɟɪɧɨɫɬɢ ɜɟɥɢɱɢɧ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɜɜɨɞɢɬɶ ɜ ɗȼɆ. 

ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɧɚ ɗȼɆ 
ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫ. 7.2. 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п учебțȜе ȝȜсȜбие 
 

 1ой

  ************************************************************************* 
     HOMɂHAЛɖHOE ȾABЛEHɂE P= 25.00 MПA 
 
                         ȽɂȾPOɐɂЛɂHȾP 
 
ɍCɂЛɂE HA ɒTOKE F = 150.00 KH,   CKOPOCTɖ ɒTOKA V =  .200 M/C 
ɉOɅEɁHAə MOɓHOCTɖ ȽɂȾPOɐɂɅɂHȾPA NȽɐ =  30.000 KBT 
KOɗɎɎɂɐɂEHT   KɁɍ = 1.20 ,        KɁC = 1.30 
 
MOɓHOCTɖ HACOCA NH =  46.800 KBT 
  ======================================================= 
ɑACTOTA BPAɓEHɂə BAɅA N,  !  PAȻOɑɂɃ OȻɖEM HACOCA G, 
        OȻ/C     (OȻ/MɂH)                     !     ȾM. KɍȻ   (CM. KɍȻ) 
  ======================================================= 
      11.667     (  700 )                                           .1605  ( 160.5 ) 
      13.333     (  800 )                                           .1404  ( 140.4 ) 
      15.000     (  900 )                                           .1248  ( 124.8 ) 
      16.667     ( 1000 )                                          .1123  ( 112.3 ) 
      18.333     ( 1100 )                                          .1021  ( 102.1 ) 
      20.000     ( 1200 )                                          .0936  (  93.6 ) 
      21.667     ( 1300 )                                          .0864  (  86.4 ) 
      23.333     ( 1400 )                                          .0802  (  80.2 ) 
      25.000     ( 1500 )                                          .0749  (  74.9 ) 
      26.667     ( 1600 )                                          .0702  (  70.2 ) 
      28.333     ( 1700 )                                          .0661  (  66.1 ) 
      30.000     ( 1800 )                                          .0624  (  62.4 ) 
  ======================================================= 
 
PAБOɑɂɃ OБɖEM HACOCA GH =  .1070 ȾM.KɍБ 
ɑACTOTA BPAɓEHɂə BAЛA NHȾ = 20.000 OБ/C 
OБɖEMHɕɃ KПȾ HACOCA NOБ = .95 
 
ȾEɃCTBɂTEɅɖHAə ɉOȾAɑA HACOCA QHȾ =  2.033 ȾM.KɍȻ/C 
 
     ɁHAɑEHɂə CKOPOCTEɃ ɀɂȾKOCTɂ:               ȾɂAMETPɕ  ȽɂȾPOɅɂHɂɃ: 
BO BCACɕBAɘɓEɃ Ʌɂɇɂɂ VBC= 1.20 M/C       BCACɕBAɘɓEɃ DBC= 46.4 MM 
B HAɉOPHOɃ ɅɂHɂɂ               VHɉ= 6.20 M/C      HAɉOPHOɃ           DHɉ= 20.4 MM 
B CɅɂBHOɃ ɅɂHɂɂ                  VCɅ= 2.00 M/C      CɅɂBHOɃ              DCɅ= 36.0 MM 
 
ȾɂAMETPɕ ȽɂȾPOЛɂHɂɃ                           ȾEɃCTBɂTEɅɖHɕE ɁHAɑEHɂə 
        ПO ȽOCTɍ 8734-75:                                            CKOPOCTEɃ ɀɂȾKOCTɂ: 
BCACɕBAɘɓEɃ D1 = 46.0 MM       BO BCACɕBAɘɓEɃ ɅɂHɂɂ V1 = 1.22 M/C 
HAПOPHOɃ            D2 = 20.0 MM       B HAɉOPHOɃ ɅɂHɂɂ               V2 = 6.47 M/C 
CЛɂBHOɃ               D3 = 36.0 MM       B CɅɂBHOɃ ɅɂHɂɂ                  V3 = 2.00 M/C 

 
Ɋɢɫ. 7.2. ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɗȼɆ (ɧɚɱɚɥɨ) 
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 1ок

ПЛOTHOCTɖ PAБOɑEɃ ɀɂȾKOCTɂ              RG = 885.0 KȽ/M.KɍБ 
KɂHEMATɂɑECKɂɃ KOɗɎ-T BəɁKOCTɂ    Nɘ =  30.0 CCT 
     ɑɂCɅO PEɃHOɅɖȾCA RE1 =  1875.7             KOɗɎ-T ȾAPCɂ L1 =  .040 
                                               RE2 =  4314.1                                            L2 =  .039 
                                               RE3 =  2396.7                                            L3 =  .045 
ȾЛɂHɕ ȽɂȾPOЛɂHɂɃ : 
BCACɕBAɘɓEɃ     LBC =   .90 M 
HAПOPHOɃ                LHП =  5.60 M 
CЛɂBHOɃ                   LCЛ =  6.50 M 
                                                                                ɉOTEPɂ ɉO ȾɅɂHE ȽɂȾPOɅɂHɂɃ: 
                                                                       ȼɈ BCACɕBAɘɓEɃ PLBC =     518.0 ɉA 
                                                                       ȼ HAɉOPHOɃ             PLHɉ =  202561.5 ɉA 
                                                                       ȼ CɅɂBHOɃ                 PLCɅ =   14412.4 ɉA 
KOɗɎɎɂɐɂEHTɕ MECTHɕX COПPOTɂBЛEHɂɃ : 
HAПOPHOɃ ȽɂȾPOЛɂHɂɂ  -   9.80 
CЛɂBHOɃ ȽɂȾPOЛɂHɂɂ     -   9.80 
                                                                   ɉOTEPɂ B MECTHɕБ COɉPOTɂBɅEHɂəБ :      
                                                ȼ HAɉOPHOɃ ȽɂȾPOɅɂHɂɂ PMHɉ = 181598.5 ɉA 
                                                        ȼ CɅɂBHOɃ ȽɂȾPOɅɂHɂɂ    PMCɅ =  17299.0 ɉA 
     CɍMMAPHɕE ɉOTEPɂ ȾABɅEHɂə B HAɉOPHOɃ ɅɂHɂɂ PHɉ=  384160.1 ɉA 
     CɍMMAPHɕE ɉOTEPɂ ȾABɅEHɂə B CɅɂBHOɃ ɅɂHɂɂ  PCɅ=   31711.5 ɉA 
 

ɒTOK PAȻOTAET HA BɕTAɅKɂBAHɂE 
  ================================================================= 

MM 
    FI=DɒT/Dɉ                Dɉ1        DɒT1       Dɉ2       DɒT2      DɉCP 
  ================================================================= 
        .20                            88.14        17.63        113.76      22.75       100.95 
        .30                            88.13        26.44        113.76      34.13       100.95 
        .40                            88.13        35.25        113.76      45.51       100.95 
        .50                            88.13        44.06        113.76      56.88       100.95 
        .60                            88.12        52.87        113.76      68.26       100.94 
        .70                            88.11        61.68        113.76      79.64       100.94 
        .80                            88.10        70.48        113.76      91.01       100.93 
  ================================================================= 
     ɉPɂMEɑAHɂE : 
     Dɉ1 - ɁHAɑEHɂE ȾɂAMETPA ɉOPɒHə, OɉPEȾEɅEHHOE ɂɁ ɍCɅOBɂə 
           OȻECɉEɑEHɂə ɁAȾAHHOȽO ɍCɂɅɂə F; 
     Dɉ2 - ɁHAɑEHɂE ȾɂAMETPA ɉOPɒHə, OɉPEȾEɅEHHOE ɂɁ ɍCɅOBɂə 
           OȻECɉEɑEHɂə ɁAȾAHHOɃ CKOPOCTɂ ɒTOKA V; 
     DɉCP - CPEȾHEE ɁHAɑEHɂE ȾɂAMETPA ɉOPɒHə, ɉO KOTOPOMɍ 
           BɕȻɂPAETCə ȻɅɂɀAɃɒEE ɁHAɑEHɂE ɂɁ CTAHȾAPTOB; 
     DɒT1, DɒT2 - ɁHAɑEHɂə ȾɂAMETPOB ɒTOKA ȽɂȾPOɐɂɅɂHȾPA. 
  ************************************************************************* 

 
Ɋɢɫ. 7.2. ɉɪɢɦɟɪ ɪɚɫɱɟɬɚ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɧɚ ɗȼɆ (ɨɤɨɧɱɚɧɢɟ) 
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8. ǿЛǳǲȍЩǶǷ ǱǶǲǾǼǽǾǶǰǼǲ 

 

8.1. ǻȎȕнȎȥȓнȖȓ 

 

Гɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɥɟɞɹɳɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɧɚɲɥɢ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡ-
ɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɬɟɯɧɢɤɢ, ɨɫɨɛɟɧɧɨ ɜ ɪɭɥɟɜɵɯ ɫɢɫɬɟɦɚɯ ɭɩɪɚɜɥɟɧɢɹ ɫɨ-
ɜɪɟɦɟɧɧɵɯ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ.  

Ɉɧɢ ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ, ɜ ɫɬɚɧɤɨɫɬɪɨɟɧɢɢ, ɭɫɩɟɲɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɤɨɩɢɪɨ-
ɜɚɧɢɹ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɞɟɬɚɥɟɣ ɢ ɩɟɪɟɦɟɳɟɧɢɣ, ɜ ɚɝɪɟɝɚɬɧɵɯ ɫɬɚɧɤɚɯ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɥɢɧɢɹɯ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɬɨɱɧɵɯ ɞɟɥɢɬɟɥɶ-
ɧɵɯ ɢ ɭɫɬɚɧɨɜɨɱɧɵɯ ɨɩɟɪɚɰɢɣ, ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ ɛɨɥɶɲɢɧɫɬɜɚ ɫɢɫɬɟɦ 
ɱɢɫɥɨɜɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

ȼ ɚɜɢɚɰɢɢ, ɪɚɤɟɬɧɨɣ ɬɟɯɧɢɤɟ ɫɥɟɞɹɳɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɩɨɥɭɱɢɥɢ 
ɛɨɥɶɲɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɫɢɫɬɟɦɚɯ ɪɭɱɧɨɝɨ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜ-
ɥɟɧɢɹ ɜ ɮɨɪɦɟ ɛɭɫɬɟɪɨɜ, ɝɢɞɪɨɭɫɢɥɢɬɟɥɟɣ, ɚɜɬɨɩɢɥɨɬɨɜ, ɫɢɫɬɟɦ ɧɚɜɟɞɟ-
ɧɢɹ ɢ ɞɪ. 

ɋɥɟɞɹɳɢɣ ɝɢɞɪɨɩɪɢɜɨɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɜɢɠɟɧɢɹ ɜɵ-
ɯɨɞɧɨɝɨ ɡɜɟɧɚ (ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ) ɩɨ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɡɚɤɨɧɭ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɚɞɚɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ 
(ɜɯɨɞɚ). 

ȼɵɯɨɞɧɨɟ ɡɜɟɧɨ – ɷɬɨ ɨɛɵɱɧɨ ɲɬɨɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢɥɢ ɜɚɥ ɝɢɞɪɨɦɨ-
ɬɨɪɚ, ɫɜɹɡɚɧɧɵɣ ɫ ɪɚɛɨɱɢɦ ɨɪɝɚɧɨɦ ɦɚɲɢɧɵ, ɚ ɜɯɨɞɧɨɟ ɡɜɟɧɨ – ɭɩɪɚɜ-
ɥɹɸɳɢɣ ɷɥɟɦɟɧɬ, ɧɚ ɤɨɬɨɪɵɣ ɩɨɞɚɟɬɫɹ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ. ɍɩɪɚɜɥɹɸɳɢɣ 
ɷɥɟɦɟɧɬ ɦɨɠɟɬ ɛɵɬɶ ɜ ɜɢɞɟ ɞɪɨɫɫɟɥɢɪɭɸɳɟɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɡɨ-
ɥɨɬɧɢɤɨɜɨɝɨ ɬɢɩɚ ɥɢɛɨ ɜ ɜɢɞɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɬɢɩɚ «ɫɨɩɥɨ–
ɡɚɫɥɨɧɤɚ» ɢ ɞɪ. 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɤ 
ɮɭɧɤɰɢɹɦ ɫɥɨɠɟɧɢɹ ɞɨɛɚɜɥɹɸɬɫɹ ɬɚɤɠɟ ɮɭɧɤɰɢɢ ɭɫɢɥɟɧɢɹ ɭɩɪɚɜɥɹɸɳɟ-
ɝɨ ɫɢɝɧɚɥɚ ɩɨ ɦɨɳɧɨɫɬɢ, ɩɨɷɬɨɦɭ ɫɥɟɞɹɳɢɣ ɩɪɢɜɨɞ ɱɚɫɬɨ ɧɚɡɵɜɚɸɬ ɝɢɞ-
ɪɨɭɫɢɥɢɬɟɥɟɦ. ɋɬɟɩɟɧɶ ɭɫɢɥɟɧɢɹ ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ (ɤɨɷɮɮɢɰɢɟɧɬ 
ɭɫɢɥɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ) ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɝɪɚɧɢɱɟɧɚ. 

Ƚɢɞɪɨɭɫɢɥɢɬɟɥɶ ɫɥɟɞɹɳɟɝɨ ɬɢɩɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɨɜɨɤɭɩɧɨɫɬɶ 
ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ ɢ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ, ɜ ɤɨɬɨɪɨɣ ɞɜɢɠɟɧɢɟ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧɬɚ (ɜɯɨɞɚ) ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɞɜɢɠɟɧɢɟ ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ (ɜɵɯɨɞɚ) ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɫɨɝɥɚɫɨɜɚɧɧɨɟ ɫ ɞɜɢɠɟɧɢɟɦ 
ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɩɨ ɫɤɨɪɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɢɸ ɢ ɩɟɪɟɦɟɳɟɧɢɸ.  
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ȼɚɠɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ ɹɜɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢ-
ɥɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ kN : 

 ,
N

N
k

ɜɯ

ɜɵɯ
N                                                (8.1) 

ɝɞɟ Nɜɵɯ, Nɜɯ – ɦɨɳɧɨɫɬɶ ɧɚ ɜɟɞɨɦɨɦ ɡɜɟɧɟ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɥɟɦɟɧɬɚ 
ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ ɢ ɦɨɳɧɨɫɬɶ, ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɟɝɨ ɭɩɪɚɜɥɟɧɢɟ. 

ȼ ɭɫɢɥɢɬɟɥɶɧɨɦ ɡɜɟɧɟ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɛɥɚɝɨɞɚɪɹ ɩɨɫɬɨɪɨɧ-
ɧɟɦɭ ɢɫɬɨɱɧɢɤɭ ɷɧɟɪɝɢɢ ɜɯɨɞɧɨɣ ɫɢɝɧɚɥ ɩɪɟɬɟɪɩɟɜɚɟɬ ɦɧɨɝɨɤɪɚɬɧɨɟ ɭɫɢ-
ɥɟɧɢɟ, ɚ ɦɟɠɞɭ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɧɨ-
ɫɬɶɸ ɫɥɟɞɹɳɟɟ ɞɜɢɠɟɧɢɟ, ɩɪɢ ɤɨɬɨɪɨɦ ɜɵɯɨɞ ɫɥɟɞɢɬ ɡɚ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɜɯɨɞɚ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɥɟɠɟɧɢɹ ɜɵɯɨɞɚ ɡɚ ɜɯɨɞɨɦ ɜ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹɯ 
ɨɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ ɨɬɪɢɰɚɬɟɥɶɧɭɸ ɨɛɪɚɬɧɭɸ ɫɜɹɡɶ, ɩɟɪɟɞɚɸɳɭɸ ɜɵɯɨɞ-
ɧɨɣ ɫɢɝɧɚɥ ɧɚ ɜɯɨɞ (ɤ ɭɩɪɚɜɥɹɸɳɟɦɭ ɷɥɟɦɟɧɬɭ). Ɉɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɜɵɯɨɞɚ 
ɫɨ ɜɯɨɞɨɦ ɧɚɡɵɜɚɸɬ ɷɥɟɦɟɧɬ ɫɢɫɬɟɦɵ, ɫɨɟɞɢɧɹɸɳɢɣ ɤɚɤɨɟ-ɥɢɛɨ ɟɟ ɡɜɟɧɨ 
ɫ ɨɞɧɢɦ ɢɡ ɩɪɟɞɵɞɭɳɢɯ ɡɜɟɧɶɟɜ ɢ ɡɚɦɵɤɚɸɳɢɣ ɬɟɦ ɫɚɦɵɦ ɜɫɸ ɫɢɫɬɟɦɭ 
ɢɥɢ ɱɚɫɬɶ ɟɟ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɵɯɨɞ (ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ) ɩɨɫɪɟɞɫɬɜɨɦ ɨɛɪɚɬɧɨɣ 
ɫɜɹɡɢ ɫɨɨɛɳɚɟɬ ɜɯɨɞɭ (ɡɨɥɨɬɧɢɤɭ) ɞɜɢɠɟɧɢɟ, ɨɛɪɚɬɧɨɟ ɬɨɦɭ, ɤɨɬɨɪɨɟ ɨɧ 
ɩɨɥɭɱɢɥ ɨɬ ɡɚɞɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɭɱɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɬ.ɩ.). 

ɋɜɹɡɶ ɧɚɡɵɜɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɩɨɬɨɦɭ, ɱɬɨ ɜɨɡɞɟɣɫɬɜɢɟ, ɩɨɫɬɭɩɚɸ-
ɳɟɟ ɨɬ ɧɟɟ ɧɚ ɜɯɨɞ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨ ɩɨ ɡɧɚɤɭ ɨɫɧɨɜɧɨɦɭ 
ɜɯɨɞɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬ ɡɚɞɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ, ɢɡ ɤɨɬɨɪɵɯ ɧɚɢɛɨɥɟɟ 
ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɠɟɫɬɤɚɹ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɜɵɯɨɞɚ ɫɨ ɜɯɨɞɨɦ ɩɨ ɩɨɥɨ-
ɠɟɧɢɸ. 

Ȼɥɚɝɨɞɚɪɹ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɫɥɟɞɹɳɢɣ ɝɢɞɪɨɩɪɢɜɨɞ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫ ɨɩ-
ɪɟɞɟɥɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɢɟ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ. 

ɋɥɟɞɹɳɢɟ ɝɢɞɪɨɩɪɢɜɨɞɵ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɨɱɧɨɫɬɶɸ, 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ, ɛɵɫɬɪɨɬɨɣ ɞɟɣɫɬɜɢɹ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶɸ. 

Ɍɨɱɧɨɫɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɨɲɢɛɤɨɣ (ɩɨɝɪɟɲɧɨɫɬɶɸ), ɫ ɤɨɬɨɪɨɣ ɝɢɞ-
ɪɨɞɜɢɝɚɬɟɥɶ (ɜɵɯɨɞ) ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɩɟɪɟɦɟɳɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧ-
ɬɚ.  

ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɪɟɚɝɢ-
ɪɨɜɚɬɶ ɧɚ ɩɟɪɟɦɟɳɟɧɢɟ ɭɩɪɚɜɥɹɸɳɟɝɨ ɷɥɟɦɟɧɬɚ. Ȼɵɫɬɪɨɬɚ ɞɟɣɫɬɜɢɹ ɯɚ-
ɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɪɟɦɟɧɟɦ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɜɵɯɨɞɧɨɟ ɡɜɟɧɨ ɪɟɚɝɢɪɭɟɬ ɧɚ 
ɩɟɪɟɦɟɳɟɧɢɟ ɜɯɨɞɧɨɝɨ ɡɜɟɧɚ. 
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ɉɨɞ ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɫɢɫɬɟɦɵ ɩɨɧɢɦɚɸɬ ɟɟ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɡɜɪɚɳɚɬɶɫɹ 
ɜ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɞɟɣɫɬɜɢɹ ɢɫɬɨɱɧɢɤɚ ɜɨɡ-
ɦɭɳɟɧɢɹ. ȿɫɥɢ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɞɟɣɫɬɜɢɹ ɜɨɡɦɭɳɚɸɳɢɯ ɫɢɥ ɫɢɫɬɟɦɚ 
ɧɟ ɜɨɡɜɪɚɳɚɟɬɫɹ ɤ ɩɪɟɠɧɟɦɭ ɫɨɫɬɨɹɧɢɸ, ɨɧɚ ɧɚɡɵɜɚɟɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɣ. 

 

 

8.2. ǽȞȖнȤȖȝ ȒȓȗȟȠвȖя 

 

Пɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɩɪɨɫɬɟɣɲɟɝɨ ɨɞɧɨɤɚɫɤɚɞɧɨɝɨ ɫɥɟɞɹɳɟɝɨ ɝɢɞ-
ɪɨɩɪɢɜɨɞɚ ɫ ɠɟɫɬɤɨɣ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫ. 
8.1. 

ɋɥɟɞɹɳɢɣ ɝɢɞɪɨɩɪɢɜɨɞ ɫɨɫɬɨɢɬ ɢɡ ɡɚɞɚɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɪɭɱɤɢ 
ɭɩɪɚɜɥɟɧɢɹ) 1, ɪɵɱɚɝɚ 2, ɞɪɨɫɫɟɥɢɪɭɸɳɟɝɨ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 3 ɫ ɧɭ-
ɥɟɜɵɦ ɩɟɪɟɤɪɵɬɢɟɦ, ɝɢɞɪɨɰɢɥɢɧɞɪɚ 4 ɫ ɩɨɪɲɧɟɦ 5 ɢ ɲɬɨɤɨɦ 6.  

 

 
 

Ɋɢɫ. 8.1. ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ 
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К ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɸ, ɫɨɟɞɢɧɟɧɧɨɦɭ ɝɢɞɪɨɥɢɧɢɹɦɢ ɫ ɩɨɥɨɫɬɹɦɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ, ɩɨɞɤɥɸɱɟɧɵ ɝɢɞɪɨɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɢ ɫɥɢɜɚ. Ɋɵɱɚɝ 2 

ɫɜɹɡɵɜɚɟɬ ɲɬɨɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫ ɡɨɥɨɬɧɢɤɨɦ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ. 
ɒɬɨɤ 6 ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɫɜɹɡɚɧ ɬɚɤɠɟ ɫ ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɦɟɯɚɧɢɡɦɨɦ. 

ɉɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɭɩɪɚɜɥɟɧɢɹ 1 ɜɩɪɚɜɨ ɩɨɜɟɪɧɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɬɨɱɤɢ  ɪɵɱɚɝ 2, ɤɨɬɨɪɵɣ ɫɦɟɫɬɢɬ ɜɩɪɚɜɨ ɡɨɥɨɬɧɢɤ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 
3, ɢ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɧɚɱɧɟɬ ɨɬ ɧɚɫɨɫɚ ɩɨɫɬɭɩɚɬɶ ɜ ɩɪɚɜɭɸ ɩɨɥɨɫɬɶ ɝɢɞ-
ɪɨɰɢɥɢɧɞɪɚ 4, ɚ ɢɡ ɥɟɜɨɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɛɭɞɟɬ ɜɵɬɟɫɧɹɬɶɫɹ ɜ 
ɫɥɢɜɧɭɸ ɝɢɞɪɨɥɢɧɢɸ.  

ɉɨɪɲɟɧɶ 5 ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ 
ɫɦɟɫɬɢɬɫɹ ɜɥɟɜɨ ɢ ɩɨɜɟɪɧɟɬ ɪɵɱɚɝ 2 ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ , ɩɪɢ ɷɬɨɦ ɡɨ-
ɥɨɬɧɢɤ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 3 ɬɚɤɠɟ ɫɦɟɫɬɢɬɫɹ ɜɥɟɜɨ, ɩɟɪɟɤɪɨɟɬ ɝɢɞɪɨ-
ɥɢɧɢɢ ɢ ɩɨɪɲɟɧɶ 5 ɫɨ ɲɬɨɤɨɦ ɨɫɬɚɧɨɜɹɬɫɹ. Ɂɞɟɫɶ ɩɨɪɲɟɧɶ 5 ɝɢɞɪɨɞɜɢɝɚ-
ɬɟɥɹ «ɫɥɟɞɢɬ» ɡɚ ɞɜɢɠɟɧɢɟɦ ɡɨɥɨɬɧɢɤɚ, ɚ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ ɧɢɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɵɱɚɝɨɦ 2. 

ɉɪɢ ɩɨɜɨɪɨɬɟ ɪɭɱɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫɦɟɳɟɧɢɢ ɡɨɥɨɬɧɢɤɚ ɜ ɩɪɨɬɢɜɨɩɨ-
ɥɨɠɧɭɸ ɫɬɨɪɨɧɭ ɞɜɢɠɟɧɢɟ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɜ ɨɛɪɚɬɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ. 

ɂɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɨɠɟɧɢɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɵɞɚɟɬ ɡɨɥɨɬɧɢɤɭ 

ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɫɯɟɦɟ ɪɵɱɚɝ 2 ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɤɨɬɨɪɵɣ ɢ ɭɫɬɚɧɚɜɥɢ-
ɜɚɟɬ ɡɨɥɨɬɧɢɤ ɜ ɩɪɨɰɟɫɫɟ ɫɥɟɠɟɧɢɹ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. ȼ ɪɟɡɭɥɶ-
ɬɚɬɟ ɬɚɤɨɣ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɣ ɦɟɯɚɧɢɡɦ 
(ɜɵɯɨɞ) ɜɨɫɩɪɨɢɡɜɨɞɢɬ ɜ ɡɚɞɚɧɧɨɦ ɦɚɫɲɬɚɛɟ ɞɜɢɠɟɧɢɟ ɨɪɝɚɧɚ ɭɩɪɚɜɥɟ-
ɧɢɹ (ɜɯɨɞɚ). 

Ɋɚɧɟɟ ɛɵɥɨ ɩɪɢɜɟɞɟɧɨ ɭɩɪɨɳɟɧɧɨɟ ɨɛɴɹɫɧɟɧɢɟ ɪɚɛɨɬɵ ɩɪɨɫɬɟɣɲɟɝɨ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɥɟɞɹɳɟɝɨ ɩɪɢɜɨɞɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɧɟ ɭɱɢɬɵɜɚɥɚɫɶ ɢɧɟɪ-
ɰɢɹ ɩɨɞɜɢɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɪɢɜɨɞɚ, ɚ ɬɚɤɠɟ ɭɩɪɭɝɨɫɬɶ ɩɟɪɟɞɚɸɳɢɯ ɞɜɢ-
ɠɟɧɢɟ ɡɜɟɧɶɟɜ, ɧɚɩɪɢɦɟɪ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹ-
ɸɬ ɧɚ ɞɜɢɠɟɧɢɟ ɩɪɢɜɨɞɚ ɜ ɩɪɨɰɟɫɫɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɜɧɨɜɟɫɢɹ. 

ɋɜɹɡɶ ɦɟɠɞɭ ɡɚɞɚɸɳɢɦ ɜɨɡɞɟɣɫɬɜɢɟɦ (ɩɟɪɟɦɟɳɟɧɢɟɦ) ɯ(t) ɡɨɥɨɬɧɢɤɚ 
ɢ ɩɟɪɟɦɟɳɟɧɢɟɦ y(t) ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɭɪɚɜɧɟɧɢɟɦ ɨɛ-
ɪɚɬɧɨɣ ɫɜɹɡɢ 

 

y(t)kx(t)ε(t) ɨɫ ,                                         (8.2) 

ɝɞɟ ε(t)  – ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ; kɨɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, 
)/(k 211ɨɫ  , ɡɞɟɫɶ 1  ɢ 2  – ɞɥɢɧɵ ɩɥɟɱ ɪɵɱɚɝɚ. 
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Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɩɪɢɦɟɪ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɣ ɫɥɟɞɹɳɢɣ ɩɪɢɜɨɞ ɫ ɭɫɢɥɢɬɟɥɟɦ (ɜ ɤɨɬɨɪɨɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɢɥɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɜɯɨɞɧɨɝɨ ɫɢɝɧɚɥɚ ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɜɧɟɲɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚ-
ɧɢɹ) ɢɦɟɟɬ ɡɜɟɧɶɹ, ɫɜɹɡɚɧɧɵɟ ɜ ɫɬɪɭɤɬɭɪɧɭɸ ɫɯɟɦɭ, ɩɨɤɚɡɚɧɧɭɸ ɧɚ 
ɪɢɫ. 8.2. 

Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ 
ɫɥɟɞɹɳɟɦɭ ɩɪɢɜɨɞɭ, ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɬɨɱɧɨɫɬɢ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, 
ɩɨɞ ɤɨɬɨɪɵɦɢ ɩɨɧɢɦɚɸɬ ɤɨɦɩɥɟɤɫ ɤɚɱɟɫɬɜ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɩɨɫɨɛ-
ɧɨɫɬɶ ɩɪɢɜɨɞɚ ɜɨɫɩɪɨɢɡɜɨɞɢɬɶ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɨɲɢɛɤɨɣ (ɩɨ ɜɪɟɦɟɧɢ ɢ 
ɩɭɬɢ) ɩɟɪɟɦɟɳɟɧɢɹ ɜɵɯɨɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɧɵɦ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɜɯɨɞɚ, ɩɪɢɱɟɦ ɨɲɢɛɤɚ ɩɨ ɜɪɟɦɟɧɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ, ɚ ɩɨ 
ɩɭɬɢ – ɬɨɱɧɨɫɬɶ ɫɢɫɬɟɦɵ. 

ɇɚ ɪɢɫ. 8.3 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ 
ɤɚɱɟɫɬɜɚ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ. Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  ɯ = ɯ(t) ɩɨɤɚɡɵ-
ɜɚɟɬ, ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜɯɨɞɚ (ɡɨɥɨɬɧɢɤɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɹ) ɧɚ ɩɭɬɢ ɯ1 ɨɬ 
ɧɟɣɬɪɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ (ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ t1  ɨɬ ɧɚɱɚɥɚ ɞɜɢɠɟɧɢɹ 
ɜɯɨɞɚ) ɧɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɞɜɢɠɟɧɢɟɦ ɜɵɯɨɞɚ (ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ). 
Эɬɨɬ ɩɭɬɶ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɡɨɧɭ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɢɫɬɟɦɵ. 

 

 
 

Ɋɢɫ. 8.2. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 

 

ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɩɟɪɟɦɟɳɟɧɢɢ ɜɯɨɞɚ ɩɪɢɯɨɞɢɬ ɜ ɞɜɢɠɟɧɢɟ ɜɵɯɨɞ, 
ɨɞɧɚɤɨ ɫɤɨɪɨɫɬɶ ɟɝɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɲɶ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɜɯɨɞɨɦ 
ɧɟɤɨɬɨɪɨɝɨ ɩɭɬɢ ɯ2 (ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɪɟɦɟɧɢ t2). ȼ ɪɚɜɧɨɣ ɦɟɪɟ ɞɜɢɠɟɧɢɟ 
ɜɵɯɨɞɚ ɜ ɤɨɧɰɟ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɩɪɟɤɪɚɬɢɬɫɹ ɥɢɲɶ ɩɨ ɢɫɬɟɱɟɧɢɢ ɧɟɤɨɬɨɪɨ-
ɝɨ ɜɪɟɦɟɧɢ ɩɨɫɥɟ ɨɫɬɚɧɨɜɤɢ ɜɯɨɞɚ, ɯɚɪɚɤɬɟɪɢɡɭɟɦɨɝɨ ɨɬɪɟɡɤɨɦ t3. 
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Ɋɢɫ. 8.3. Ɂɚɜɢɫɢɦɨɫɬɢ ɩɟɪɟɦɟɳɟɧɢɹ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ 

ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɬ ɜɪɟɦɟɧɢ 

 

Ɋɚɫɫɦɨɬɪɟɧɧɨɟ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɟ ɜ ɩɟɪɟɦɟɳɟɧɢɹɯ ɜɯɨɞɚ ɢ ɜɵɯɨɞɚ (ɩɭ-
ɬɟɜɚɹ ɨɲɢɛɤɚ) ɨɩɪɟɞɟɥɹɟɬ ɨɲɢɛɤɭ (ɩɨɝɪɟɲɧɨɫɬɶ) ɫɥɟɠɟɧɢɹ. ɉɨɝɪɟɲɧɨɫɬɶ 
ɫɥɟɠɟɧɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɪɹɞɨɦ ɮɚɤɬɨɪɨɜ ɢ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɤɨɷɮɮɢɰɢɟɧ-
ɬɨɦ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɤɢɧɟɦɚɬɢɱɟ-
ɫɤɨɣ ɰɟɩɢ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ. Кɪɨɦɟ ɷɬɨɝɨ, ɧɚ ɩɨɝɪɟɲɧɨɫɬɶ ɫɥɟɠɟɧɢɹ ɜɥɢɹɸɬ 
ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɫɢɫɬɟɦɵ, ɥɸɮɬɵ ɜ ɟɟ ɦɟɯɚɧɢɱɟɫɤɢɯ ɭɡɥɚɯ, ɧɚɝɪɭɡɤɢ ɢ ɫɤɨ-
ɪɨɫɬɢ ɜɵɯɨɞɚ ɢ ɪɹɞ ɩɪɨɱɢɯ ɮɚɤɬɨɪɨɜ. 

 

ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Кɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

2. ɂɡ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɫɥɟɞɹɳɢɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

3. ɑɬɨ ɬɚɤɨɟ ɝɢɞɪɨɭɫɢɥɢɬɟɥɶ? 

4. ɑɬɨ ɬɚɤɨɟ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ? 

5. ɑɬɨ ɬɚɤɨɟ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɜɵɯɨɞɚ ɫɨ ɜɯɨɞɨɦ ɜ ɝɢɞɪɨɭɫɢɥɢɬɟɥɟ? 

6. Кɚɤɨɜ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

7. Кɚɤɨɜɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 
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огжг ǼȏșȎȟȠȖ ȝȞȖȚȓțȓțȖя 
ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ  

 
ǻɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɪɟɞɢ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɩɨɫɨɛɨɜ ɪɚɡɪɚ-

ɛɨɬɤɢ ɝɪɭɧɬɨɜ ɩɨɥɭɱɢɥ ɦɟɯɚɧɢɱɟɫɤɢɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɫɢɥɨɜɨ-
ɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɫ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɦ ɝɪɭɧɬɨɦ ɪɚɡɥɢɱɚɸɬ 
ɫɥɟɞɭɸɳɢɟ ɟɝɨ ɜɢɞɵ: ɪɚɡɪɚɛɨɬɤɚ ɩɪɢ ɦɚɥɨɣ ɫɤɨɪɨɫɬɢ ɫɢɥɨɜɨɝɨ ɜɨɡɞɟɣɫɬ-
ɜɢɹ, ɭɞɚɪɧɨɟ, ɜɢɛɪɚɰɢɨɧɧɨɟ, ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɨɟ ɢɥɢ ɢɯ ɫɨɱɟɬɚɧɢɟ. 

Ⱥɤɬɢɜɢɡɚɰɢɹ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɩɭɬɟɦ ɩɪɢɥɨɠɟɧɢɹ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɢɦɩɭɥɶɫɧɵɯ ɧɚɝɪɭɡɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬ  ɫɨɡɞɚɧɢɟ  ɜɵɫɨɤɢɯ  ɞɢɧɚɦɢɱɟɫɤɢɯ 
ɭɫɢɥɢɣ, ɞɨɫɬɚɬɨɱɧɵɯ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɫɪɟɞɵ (ɦɟɪɡɥɨɝɨ 
ɝɪɭɧɬɚ, ɪɚɡɪɭɲɟɧɢɹ ɧɟɝɚɛɚɪɢɬɨɜ, ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ), ɭɩɥɨɬ-
ɧɟɧɢɹ ɝɪɭɧɬɚ Д13, 14, 17,18, 19, 20, 30Ж. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɛɥɚɝɨɞɚɪɹ ɩɪɨɫɬɨɣ ɢ ɧɚɞɟɠɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɛɨɥɶɲɭɸ ɢɡɜɟɫɬɧɨɫɬɶ ɩɨɥɭɱɢɥɢ ɝɢɞɪɨɦɨɥɨɬɵ, ɩɧɟɜɦɨɦɨɥɨɬɵ, ɷɥɟɤɬɪɨ-
ɦɨɥɨɬɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɫ ɝɪɭɧɬɚɦɢ  (ɭɩɥɨɬ-
ɧɟɧɢɟ, ɪɚɡɪɭɲɟɧɢɟ), ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɦɢ, ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɨɤɪɵɬɢɹɦɢ 
ɢ ɜɵɩɨɥɧɟɧɢɹ ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɚɛɨɬ.  Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɝɢɞɪɨɦɨ-
ɥɨɬɨɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɭɤɚɡɚɧɧɵɟ ɪɚɛɨɬɵ, ɹɜɥɹɸɬɫɹ: ɜɟɥɢɱɢɧɚ  ɧɟɨɛɯɨɞɢ-
ɦɨɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ ɷɧɟɪɝɢɢ ɭɞɚɪɚ, ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ, ɭɞɚɪɧɚɹ ɦɨɳ-
ɧɨɫɬɶ. 

ȼ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɞɥɹ  ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ  ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬ-
ɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɩɨɧɢɦɚɟɬɫɹ ɦɟɯɚ-
ɧɢɡɦ, ɜ ɤɨɬɨɪɨɦ ɷɧɟɪɝɢɹ ɠɢɞɤɨɫɬɢ ɝɟɧɟɪɢɪɭɟɬɫɹ ɜ ɢɦɩɭɥɶɫɵ ɫɢɥɵ ɨɩɪɟ-
ɞɟɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɧɟɤɨɬɨɪɭɸ ɨɛ-
ɪɚɛɚɬɵɜɚɟɦɭɸ ɫɪɟɞɭ. ɇɚɢɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɨɧɢ ɧɚɯɨɞɹɬ ɜ ɤɚɱɟɫɬɜɟ 
ɚɤɬɢɜɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ, ɝɨɪɧɵɯ ɢ ɞɪɭɝɢɯ 
ɦɚɲɢɧ Д2, 8, 30Ж. 

Ɇɚɲɢɧɵ ɫ ɚɤɬɢɜɧɵɦɢ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ (ɪɢɫ. 9.1−9.3) ɧɚɯɨɞɹɬ ɜɫɟ 
ɛɨɥɶɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɥɢɱɧɵɯ ɨɛɥɚɫɬɹɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

Ⱦɥɹ ɪɚɡɪɭɲɟɧɢɹ  ɧɟɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɩɪɨɱɧɵɯ ɝɪɭɧɬɨɜ ɢ ɚɫɮɚɥɶɬɨ-
ɛɟɬɨɧɧɵɯ ɞɨɪɨɠɧɵɯ ɩɨɤɪɵɬɢɣ,  ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɫɬɟɫɧɟɧɧɵɯ  ɦɟɫɬɚɯ ɢ ɩɪɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɪɚɡɥɢɱɧɵɯ ɨɛɴɟɤɬɨɜ, ɪɟɤɨɦɟɧɞɭɟɬɫɹ  ɩɪɢɦɟɧɹɬɶ ɧɚɜɟɫ-
ɧɵɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ  ɦɨɥɨɬɵ ɤ ɷɤɫɤɚɜɚɬɨɪɚɦ 
II−V ɪɚɡɦɟɪɧɵɯ ɝɪɭɩɩ. 
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Ɋɢɫ. 9.1. ɗɤɫɤɚɜɚɬɨɪ ɗɈ-2621 ɫ ɝɢɞɪɨɦɨɥɨɬɨɦ ȽɉɆ-120 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ɋɢɫ. 9.2. ɗɤɫɤɚɜɚɬɨɪ ɗɈ-3322 ɫ ɝɢɞɪɨɦɨɥɨɬɨɦ ɋɉ-71 
 

Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɝɢɞɪɨɦɨɥɨɬɚ ɧɚ ɷɤɫɤɚɜɚɬɨɪɟ ɩɪɚɤɬɢɱɟɫɤɢɯ  
ɬɪɭɞɧɨɫɬɟɣ ɧɟ ɩɪɟɞɫɬɚɜɥɹɸɬ  ɢ ɧɟ ɬɪɟɛɭɸɬ  ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛ-
ɥɟɧɢɣ. 

Ƚɢɞɪɨɦɨɥɨɬ ɜ ɨɛɳɟɦ ɜɢɞɟ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ, ɭɞɚɪɧɢɤɚ (ɛɨɣɤɚ), 
ɞɜɢɠɭɳɟɝɨɫɹ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɤɨɪɩɭɫɚ, ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɢɥɢ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɢ ɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ. ɀɢɞ-
ɤɨɫɬɶ ɭ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɦɨɥɨɬɨɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɤɚɧɚ-

 

 
 



ГȖȒȞȎȐșȖȥȓȟȘȖȓ ȚȎȦȖțȩб ȜȏȨȓȚțȩȗ ȑȖȒȞȜȝȞȖȐȜȒ п ȡчȓȏțȜȓ ȝȜȟȜȏȖȓ 
 

 2ей

ɥɨɜ ɜ ɛɨɣɤɟ ɢ ɩɪɨɬɨɱɟɤ ɜ ɤɨɪɩɭɫɟ ɢɥɢ ɡɨɥɨɬɧɢɤɨɜɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ-
ɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

 

 
 

Ɋɢɫ. 9.3. Ɋɵɯɥɢɬɟɥɶ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɛɚɡɟ ɬɪɚɤɬɨɪɚ 
 

ȼɫɟ ɬɢɩɨɪɚɡɦɟɪɵ ɝɢɞɪɨɦɨɥɨɬɨɜ, ɧɚɜɟɲɢɜɚɟɦɵɯ ɧɚ ɷɤɫɤɚɜɚɬɨɪɵ 
II−V ɪɚɡɦɟɪɧɵɯ ɝɪɭɩɩ, ɫɧɚɛɠɚɸɬɫɹ ɫɴɟɦɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɜ ɜɢɞɟ 
ɬɪɚɦɛɭɸɳɢɯ ɩɥɢɬ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɨɜ.  

Ʉɨɜɲɢ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɷɤɫɤɚɜɚɬɨɪɨɜ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɡɪɚ-
ɛɨɬɤɢ ɦɚɫɫɢɜɨɜ ɩɨɜɵɲɟɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɞɨ VI ɤɚɬɟɝɨɪɢɢ ɜɤɥɸɱɢɬɟɥɶɧɨ. 

Ʉɨɜɲ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ, ɫɨɫɬɨɹɳɢɯ ɢɡ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɛɥɨɤɚ, ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ 
ɰɢɤɥɨɦ, ɢɧɫɬɪɭɦɟɧɬɚ, ɞɟɥɢɬɟɥɹ ɩɨɬɨɤɚ ɢ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɛɚɡɨɜɨɣ 
ɦɚɲɢɧɵ – ɷɤɫɤɚɜɚɬɨɪɚ. 

Ƚɢɞɪɨɦɨɥɨɬ ɪɭɱɧɨɣ (ɪɢɫ. 9.4) ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɟɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶ-
ɧɨ-ɞɨɪɨɠɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɢɞ-
ɪɨɭɞɚɪɧɵɣ ɦɟɯɚɧɢɡɦ, ɩɪɢɜɨɞɢɦɵɣ ɜ ɞɟɣɫɬɜɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɠɢɞɤɨ-
ɫɬɶɸ, ɩɨɞɚɜɚɟɦɨɣ ɨɬ ɚɜɬɨɧɨɦɧɨɣ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶɸ 5,5 ɤȼɬ.  
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Ɋɢɫ. 9.4. Ɋɭɱɧɨɣ ɝɢɞɪɨɦɨɥɨɬ 
 
Ƚɢɞɪɨɦɨɥɨɬ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɪɭɤɚɜɚɦɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɢɧɨɣ ɨɬ 

5 ɞɨ 10 ɦ (ɩɨ ɡɚɤɚɡɭ) ɢ ɧɚɛɨɪɨɦ ɩɟɪɟɯɨɞɧɵɯ ɲɬɭɰɟɪɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɩɨɞɤɥɸɱɚɬɶ ɟɝɨ ɤɨ ɜɫɟɦ ɜɢɞɚɦ ɬɟɯɧɢɤɢ, ɢɦɟɸɳɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɩɪɢɜɨɞ. 

 
огзг ǸșȎȟȟȖȢȖȘȎȤȖяб 

ȟȠȞȡȘȠȡȞȎ ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 
 
Ǳɢɞɪɨɭɞɚɪɧɢɤ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ: ɷɧɟɪɝɟɬɢ-

ɱɟɫɤɢɣ ɛɥɨɤ, ɨɪɝɚɧ (ɛɥɨɤ)  ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ ɢ ɢɧɫɬɪɭɦɟɧɬ. 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɥɨɤ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɩɪɟɨɛɪɚɡɭɟɬ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞ-

ɜɨɞɢɦɭɸ ɷɧɟɪɝɢɸ ɨɬ ɧɚɫɨɫɚ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ ɜ ɞɢɫɤɪɟɬɧɭɸ ɷɧɟɪɝɢɸ ɫ 
ɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɭɞɚɪɧɨɣ ɦɨɳɧɨɫɬɢ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɥɨɤ ɜɤɥɸɱɚɟɬ 
ɤɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ, ɩɨɞɜɢɠɧɵɟ ɞɟɬɚɥɢ (ɛɨɟɤ) ɢ ɪɚɛɨɱɢɟ ɤɚɦɟɪɵ (ɩɨɥɨɫ-
ɬɢ). Ɉɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ 
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ɝɢɞɪɨɭɞɚɪɧɢɤɚ, ɨɫɭɳɟɫɬɜɥɹɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɜɨɞɢɦɨɣ 
ɷɧɟɪɝɢɢ ɜ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɦɩɭɥɶɫɵ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɭɫɥɨɜɧɨ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ 
ɬɪɢ ɝɪɭɩɩɵ:     ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɟ – ɩɪɢɜɨɞ  ɭɞɚɪɧɨɣ  ɱɚɫɬɢ  (ɛɨɣɤɚ) ɨɫɭɳɟɫɬɜ-
ɥɹɟɬɫɹ  ɨɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ (ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢɥɢ ɝɢɞɪɨɦɨɬɨɪɚ) ɱɟɪɟɡ ɩɪɨ-
ɦɟɠɭɬɨɱɧɭɸ ɦɟɯɚɧɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ;     ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ (ɝɢɞɪɨɦɨɥɨɬɵ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ) – ɞɜɢɠɟɧɢɟ 
ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ,  ɩɨɞɚɜɚɟɦɨɣ ɧɚɫɨ-
ɫɨɦ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ;     ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ – ɜɡɜɨɞ ɭɞɚɪɧɨɣ  ɱɚɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚ-
ɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ, ɚ ɪɚɛɨɱɢɣ ɯɨɞ ɩɪɨɢɫɯɨɞɢɬ  ɡɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɫɠɚɬɨɝɨ 
ɝɚɡɚ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ. 

ɇɚ ɪɢɫ. 9.5 – 9.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɨɛɳɟɧɧɵɟ ɝɢɞɪɨɤɢɧɟɦɚɬɢɱɟɫɤɢɟ 
ɫɯɟɦɵ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ: ɧɚ ɪɢɫ. 9.5 ɢ 9.7 ɩɨɤɚɡɚɧɵ ɫɯɟɦɵ ɝɢɞɪɨ-
ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɚ ɧɚ ɪɢɫ. 9.6 ɢ 9.8 – ɫɯɟɦɵ ɝɢɞɪɚɜ-
ɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ.  

Ɉɪɝɚɧɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɨɤɨɜ ɠɢɞɤɨɫɬɢ  ɜ ɝɢɞɪɨɭɞɚɪɧɢɤɟ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɝɢɞɪɨɪɚɫɩɪɟɞɟ-
ɥɢɬɟɥɹ, ɩɨɡɢɰɢɢ ɤɨɬɨɪɨɝɨ ɫɨɨɬɜɟɬɫɬɜɭɸɬ:  ȼ – ɜɡɜɨɞɭ ɛɨɣɤɚ, Ɍ – ɬɨɪɦɨɠɟ-
ɧɢɸ, Ɋ – ɪɚɛɨɱɟɦɭ ɯɨɞɭ ɛɨɣɤɚ. 

Ɉɩɵɬ ɫɨɡɞɚɧɢɹ ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɯ  ɭɞɚɪɧɵɯ  ɭɫɬ-
ɪɨɣɫɬɜ ɜɟɫɶɦɚ ɨɝɪɚɧɢɱɟɧ. Ɉɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɢɯ ɧɟɞɨɫɬɚɬɤɨɜ – ɧɚɥɢɱɢɟ 
ɫɥɨɠɧɨɣ ɦɟɯɚɧɢɱɟɫɤɨɣ ɬɪɚɧɫɦɢɫɫɢɢ. ɉɨɩɵɬɤɢ ɩɨɜɵɫɢɬɶ ɷɧɟɪɝɢɸ ɭɞɚɪɚ 
ɜɥɟɤɭɬ ɡɚ ɫɨɛɨɣ ɪɟɡɤɨɟ ɭɜɟɥɢɱɟɧɢɟ ɦɚɫɫɵ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɭɞɚɪ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɱɬɨ ɭɫɥɨɠɧɹɟɬ  ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɫɧɚɳɟɧɧɵɯ ɢɦɢ ɦɚɲɢɧ ɢ 
ɨɝɪɚɧɢɱɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɜɬɨɪɚɹ ɝɪɭɩɩɚ) ɹɜ-
ɥɹɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, ɜɵɡɜɚɧɧɚɹ ɧɚɥɢɱɢɟɦ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟ-
ɫɬɜɚ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ (ɡɨɥɨɬɧɢɤɨɜ, ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɞɪ.) ɜ ɤɨɧɫɬɪɭɤ-
ɰɢɢ ɫɚɦɨɝɨ ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɢɯ ɧɚɞɟɠɧɨɫɬɶ ɜ ɷɤɫ-
ɩɥɭɚɬɚɰɢɢ. 

Ⱦɨɫɬɨɢɧɫɬɜɨɦ ɝɢɞɪɨɦɨɥɨɬɨɜ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 
ɨɞɧɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ. Ʉ ɷɬɢɦ ɝɢɞɪɨɦɨɥɨɬɚɦ ɨɬɧɨɫɹɬɫɹ ɝɢɞɪɨɦɨɥɨɬɵ    
ɋɉ-70, ɋɉ-62, ɋɈ1-136 ɢ ɞɪɭɝɢɟ ɪɚɡɪɚɛɨɬɤɢ ɇɉɈ «ȼɇɂɂɫɬɪɨɣɞɨɪ-
ɦɚɲ». 
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Ɋɢɫ. 9.5. ɋɯɟɦɚ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ 
ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 1 – ɢɧɫɬɪɭɦɟɧɬ; 

2 – ɤɚɦɟɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 3 – ɤɨɪɩɭɫ; 
4 – ɛɨɟɤ; 5 – ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɤɚɦɟɪɚ; 

6 – ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ; 
7 – ɝɢɞɪɨɛɚɤ; 8 – ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ; 

В – ɜɡɜɨɞ ɛɨɣɤɚ; Ɍ – ɬɨɪɦɨɠɟɧɢɟ; 
Ɋ – ɪɚɡɝɨɧ (ɪɚɛɨɱɢɣ ɯɨɞ) 

 
ɉɪɟɢɦɭɳɟɫɬɜɚ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɡɚɤɥɸɱɚɸɬ-

ɫɹ ɜ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɧɢɡɤɨɣ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɧɚ ɟɞɢɧɢɰɭ ɷɧɟɪɝɢɢ ɭɞɚɪɚ, 
ɩɪɨɫɬɨɬɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ ɭɞɚɪɚ ɢɡɦɟɧɟɧɢɟɦ ɞɚɜɥɟɧɢɹ ɡɚɪɹɞɤɢ 
ɝɚɡɚ ɜ  ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɟ. Ƚɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ 
ɩɨɥɭɱɢɥɢ ɧɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ.   

Ʉ ɤɥɚɫɫɭ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɨɬɧɨɫɹɬɫɹ ɝɢɞɪɨɦɨɥɨɬɵ ȽɉɆ-120, 
ȽɉɆ-120Ⱥ,  ȽɉɆ-200, ȽɉɆ-300, ȽɉɆ-600, ȽɉɆ-900, ɋɉ-71 ɢ ɞɪɭɝɢɟ 
ɎȽɍɉ «ɋɢɛɇɂɂɫɬɪɨɣɞɨɪɦɚɲ» (ɄɎ ȼɇɂɂɋȾɆ), ɚ ɬɚɤɠɟ ɝɢɞɪɨɦɨɥɨɬɵ 
ɇɆ-120, ɇɆ-230, ɇɆ-330, ɇɆ-440 ɈȺɈ «Ɍɜɟɪɶɬɟɯɨɫɧɚɫɬɤɚ» ɢ ɞɪɭɝɢɟ. 

Ƚɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɚɤ ɢ ɝɢɞɪɨɭɞɚɪɧɢɤɢ ɞɪɭ-
ɝɢɯ ɬɢɩɨɜ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɰɢɤɥɢɱɧɨɫɬɶɸ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ – ɯɨɥɨ-
ɫɬɵɦ ɯɨɞɨɦ ɩɨɞɜɢɠɧɨɣ ɱɚɫɬɢ (ɜɡɜɨɞɨɦ ɛɨɣɤɚ ɭɞɚɪɧɢɤɚ), ɡɚɤɚɧɱɢɜɚɸ-
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ɳɢɦɫɹ ɮɚɡɨɣ ɬɨɪɦɨɠɟɧɢɹ ɢ ɪɚɛɨɱɢɦ ɯɨɞɨɦ ɛɨɣɤɚ (ɧɚɧɟɫɟɧɢɟɦ ɭɞɚɪɚ ɩɨ 
ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɫɪɟɞɟ). 

 

 
 

Ɋɢɫ. 9.6. ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɧɨɝɨ  
ɭɫɬɪɨɣɫɬɜɚ ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ: 

1 – ɢɧɫɬɪɭɦɟɧɬ; 2 – ɤɚɦɟɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ;  
3 – ɤɨɪɩɭɫ; 4 – ɛɨɟɤ; 5 – ɪɚɛɨɱɚɹ ɤɚɦɟɪɚ;  
6 – ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ;  
7 – ɝɢɞɪɨɛɚɤ; 8 – ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ;  

В – ɜɡɜɨɞ ɛɨɣɤɚ; Ɍ – ɬɨɪɦɨɠɟɧɢɟ; 
Ɋ – ɪɚɡɝɨɧ (ɪɚɛɨɱɢɣ ɯɨɞ) 

 
Ƚɢɞɪɨɩɧɟɜɦɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɢɦɟɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɩɨɥɨɫɬɢ: 

ɝɚɡɨɜɭɸ (ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɧɭɸ), ɜɡɜɨɞɹɳɭɸ ɢ ɫɥɢɜɧɭɸ. ɉɨɫɥɟ 
ɨɤɨɧɱɚɧɢɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜɡɜɨɞɹɳɚɹ ɩɨɥɨɫɬɶ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ 
ɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɷɧɟɪɝɢɢ ɫɠɚɬɨɝɨ ɝɚɡɚ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ ɩɨɞɜɢɠ-
ɧɵɟ ɱɚɫɬɢ (ɛɨɟɤ) ɝɢɞɪɨɩɧɟɜɦɨɭɞɚɪɧɢɤɚ ɫɨɜɟɪɲɚɸɬ ɪɚɛɨɱɢɣ ɯɨɞ – ɧɚ-
ɧɟɫɟɧɢɟ  ɭɞɚɪɚ.  

ɉɨɥɨɫɬɶ ɜɡɜɨɞɚ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɶɸ ɩɪɢ ɩɨɦɨɳɢ ɪɚɫ-
ɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɛɥɨɤɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ): ɡɨɥɨɬ-
ɧɢɤɚ, ɬɪɭɛɱɚɬɨɝɨ ɤɥɚɩɚɧɚ, ɜɬɭɥɤɢ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪ. 

ɉɨɥɨɫɬɢ ɜɡɜɨɞɚ ɢ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦɢ, ɨɛɟɫ-
ɩɟɱɢɜɚɸɳɢɦɢ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɝɢɞɪɨɭɞɚɪɧɢɤɚ. 
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ɉɨ ɫɩɨɫɨɛɭ ɨɫɜɨɛɨɠɞɟɧɢɹ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ ɨɬ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ ɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɪɚɡɞɟɥɹɸɬ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ 
ɬɢɩɚ: ɫ ɜɵɬɟɫɧɟɧɢɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɟɪɢɨɞ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɥɢɜɧɭɸ ɥɢɧɢɸ, ɫ ɜɵɬɟɫɧɟɧɢɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɩɟ-
ɪɢɨɞ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɜ ɨɫɜɨɛɨɠɞɚɸɳɭɸɫɹ ɫɥɢɜɧɭɸ ɩɨɥɨɫɬɶ. 

 

 
 

Ɋɢɫ. 9.7. ɋɯɟɦɚ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ: 
1 – ɢɧɫɬɪɭɦɟɧɬ; 2 – ɤɨɪɩɭɫ; 3 – ɛɨɟɤ; 4 – ɤɚɦɟɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
5 – ɤɚɦɟɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 6 – ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɤɚɦɟɪɚ; 
7 – ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ; 8 – ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ; 

9 – ɝɢɞɪɨɛɚɤ; В – ɜɡɜɨɞ ɛɨɣɤɚ; Ɍ – ɬɨɪɦɨɠɟɧɢɟ; Ɋ – ɪɚɡɝɨɧ (ɪɚɛɨɱɢɣ ɯɨɞ) 
 
ɉɟɪɜɵɣ ɬɢɩ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɨɳɟ, ɬɚɤ ɤɚɤ 

ɜɤɥɸɱɚɟɬ ɬɨɥɶɤɨ ɞɜɟ ɨɫɧɨɜɧɵɟ ɩɨɥɨɫɬɢ. Ƚɢɞɪɨɭɞɚɪɧɵɟ ɦɟɯɚɧɢɡɦɵ ɩɨ-
ɞɨɛɧɨɝɨ ɬɢɩɚ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɭɞɚɪɚ. ɉɪɢ ɩɨɜɵ-
ɲɟɧɢɢ ɷɧɟɪɝɢɢ ɭɞɚɪɚ ɜɨɡɪɚɫɬɚɸɬ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢ-
ɧɢɢ, ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɄɉȾ ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣ-
ɫɬɜɚ.  

Ƚɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜɬɨɪɨɝɨ ɬɢɩɚ ɩɨɡɜɨɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢ-
ɡɢɬɶ ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ ɜ ɫɥɢɜɧɨɣ ɝɢɞɪɨɥɢɧɢɢ, ɬɟɦ ɫɚɦɵɦ ɭɥɭɱɲɚɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɩɧɟɜɦɨɭɞɚɪɧɢɤɨɜ. 
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ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɢɡɜɟɫɬɧɨ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɭɞɚɪɧɵɯ  
ɭɫɬɪɨɣɫɬɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɝɢɞɪɨɦɨɥɨɬɨɜ. Ɍɨɥɶɤɨ ɜ ɩɚɬɟɧɬɧɨɣ ɥɢɬɟɪɚɬɭɪɟ ɢɯ 
ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɫɨɬɟɧ, ɢ ɧɚ ɷɬɨɣ ɛɚɡɟ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ Д2, 14, 17, 18, 19, 20, 30Ж. 

Ⱥɧɚɥɢɡ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɞɚɠɟ ɧɚ ɭɪɨɜɧɟ ɫɯɟɦ, ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɡɚɬɪɚɬ ɬɪɭɞɚ ɢ 
ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ ɨɬɵɫɤɚɧɢɟ ɨɛɳɢɯ ɩɪɢɡɧɚɤɨɜ, ɨɬɪɚɠɚɸɳɢɯ ɨɫɨɛɟɧɧɨ-
ɫɬɢ  ɫɬɪɭɤɬɭɪɨɨɛɪɚɡɨɜɚɧɢɹ ɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɦɟɯɚɧɢɡɦɨɜ, ɩɨ ɤɨɬɨ-
ɪɵɦ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɟɞɢɧɟɧɵ ɜ ɝɪɭɩɩɵ, ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɢɯ 
ɪɚɡɪɚɛɨɬɤɭ. 

 

 
 

Ɋɢɫ. 9.8. ɋɯɟɦɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ  
ɞɜɨɣɧɨɝɨ ɞɟɣɫɬɜɢɹ: 

1 – ɢɧɫɬɪɭɦɟɧɬ; 2 – ɤɨɪɩɭɫ; 3 – ɛɨɟɤ; 4 – ɤɚɦɟɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ; 
5 − ɤɚɦɟɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 6 – ɤɚɦɟɪɚ ɪɚɛɨɱɟɝɨ ɯɨɞɚ; 

7 – ɨɪɝɚɧ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ; 8 – ɧɚɩɨɪɧɚɹ ɝɢɞɪɨɥɢɧɢɹ; 
9 – ɝɢɞɪɨɛɚɤ; В – ɜɡɜɨɞ ɛɨɣɤɚ; Ɍ – ɬɨɪɦɨɠɟɧɢɟ;  

Ɋ – ɪɚɡɝɨɧ (ɪɚɛɨɱɢɣ ɯɨɞ) 
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огиг ȀȓȣțȖȥȓȟȘȖȓ ȣȎȞȎȘȠȓȞȖȟȠȖȘȖ 
ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 

 
ǰ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɬɚɤ ɢ ɡɚɪɭ-

ɛɟɠɧɵɟ ɮɢɪɦɵ ɜɵɩɭɫɤɚɸɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɭɞɚɪɧɵɯ ɢɦɩɭɥɶɫ-
ɧɵɯ ɫɢɫɬɟɦ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ, ɦɨɞɟɥɟɣ ɢ ɧɚɡɧɚɱɟɧɢɹ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɝɢɞ-
ɪɨɦɨɥɨɬɨɜ. 

Ɉɬɟɱɟɫɬɜɟɧɧɚɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɜɵɩɭɫɤɚɟɬ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɦɨɥɨɬɵ ɫ 
ɷɧɟɪɝɢɟɣ ɭɞɚɪɚ ɨɬ 1 200 ɞɨ 9 000 Ⱦɠ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɟ ɞɥɹ ɧɚɜɟɲɢɜɚɧɢɹ 
ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɷɤɫɤɚɜɚɬɨɪɵ II−IV ɪɚɡɦɟɪɧɵɯ ɝɪɭɩɩ ɜ ɤɚɱɟɫɬɜɟ ɫɦɟɧ-
ɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ. 

Ƚɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɦɨɥɨɬ ɇɆ-330 (ɪɢɫ. 9.9) ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨ-
ɫɬɢ (ɷɧɟɪɝɢɹ ɭɞɚɪɚ 2 000 Ⱦɠ) ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɷɤɫɤɚɜɚɬɨɪɨɜ 
ɬɢɩɚ ɗɈ-3323Ⱥ, ȿɄ-14 ɢ ɢɯ ɚɧɚɥɨɝɨɜ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɛɟ-
ɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɢ 
ɞɪɭɝɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɛɨɬ. 

 

    
 

Ɋɢɫ. 9.9. Ƚɢɞɪɨɦɨɥɨɬɵ ɇɆ-330 ɢ ɇɆ-440 
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Ƚɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɦɨɥɨɬ ɇɆ-120 (ɷɧɟɪɝɢɹ ɭɞɚɪɚ 500 Ⱦɠ) ɧɚɜɟ-
ɲɢɜɚɟɬɫɹ ɧɚ ɷɤɫɤɚɜɚɬɨɪ ɗɈ-2621, ɩɨɝɪɭɡɱɢɤɢ ɉɍɆ-500, ɆɄɋɆ-800 ɢ 
ɞɪɭɝɢɟ ɦɚɲɢɧɵ. ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɪɚɡɪɭɲɟɧɢɹ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧ-
ɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɢ ɞɪɭɝɢɯ ɚɧɚɥɨɝɢɱɧɵɯ 
ɪɚɛɨɬ Д33Ж.  

Ƚɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɦɨɥɨɬ ɇɆ-440 (ɷɧɟɪɝɢɹ ɭɞɚɪɚ 4 000 Ⱦɠ) ɩɪɟɞɧɚ-
ɡɧɚɱɟɧ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɧɚ ɩɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɚɯ. 
ɇɚɜɟɲɢɜɚɟɬɫɹ ɧɚ ɷɤɫɤɚɜɚɬɨɪɵ ɬɢɩɨɜ ɗɈ-4225, ɗɈ-4121, ɗɈ-4321ȼ, ȿɄ-18, 
ȿɌ-25 ɢ ɞɪ., ɤɨɬɨɪɵɟ ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɸɬ ɧɚ ɪɵɯɥɟɧɢɢ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ.  

Ɂɚ ɪɭɛɟɠɨɦ ɪɹɞ ɮɢɪɦ ɜɟɞɭɳɢɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɫɬɪɚɧ – Ɏɢɧɥɹɧɞɢɢ, 
Ƚɟɪɦɚɧɢɢ, əɩɨɧɢɢ, Ɏɪɚɧɰɢɢ, ɋɒȺ – ɫɟɪɢɣɧɨ ɜɵɩɭɫɤɚɸɬ ɝɢɞɪɚɜɥɢɱɟ-
ɫɤɢɟ ɦɨɥɨɬɵ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɪɚɡɦɟɪɨɜ. 

ɇɢɠɟ ɩɪɢɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɧɟɤɨɬɨɪɵɯ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɫ-
ɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɦɨɥɨɬɨɜ  ɜɟɞɭɳɢɯ ɡɚɪɭɛɟɠɧɵɯ ɮɢɪɦ  ɜ ɨɛɥɚɫ-
ɬɢ ɝɢɞɪɨɢɦɩɭɥɶɫɧɵɯ ɫɪɟɞɫɬɜ ɦɟɯɚɧɢɡɚɰɢɢ: «RКЦЦОЫ», «KЫuЩЩ», «KШЧО», 
«NТЩЩШЧ PЧОТЦКЭТФ KO LTD» Д17, 18, 19, 20Ж. 

Ɏɢɪɦɚ «RКЦЦОЫ» (Ɏɢɧɥɹɧɞɢɹ) ɩɪɨɢɡɜɨɞɢɬ 5 ɦɨɞɟɥɟɣ (ɫ ɪɹɞɨɦ ɦɨ-
ɞɢɮɢɤɚɰɢɣ) ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ ɫ ɷɧɟɪɝɢɟɣ ɭɞɚɪɚ ɨɬ 2 200 ɞɨ 
8 200 Ⱦɠ. Ƚɢɞɪɨɦɨɥɨɬɵ ɜɵɩɨɥɧɟɧɵ ɩɨ ɟɞɢɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ  
(ɪɢɫ. 9.10) ɢ ɫɨɫɬɨɹɬ ɢɡ ɩɨɪɲɧɹ-ɭɞɚɪɧɢɤɚ (ɛɨɣɤɚ) 3, ɤɨɪɩɭɫɚ 4, ɛɥɨɤɚ 
ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ 2, ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ 
ɷɧɟɪɝɢɢ 1, ɢɧɫɬɪɭɦɟɧɬɚ 5. 

Ⱦɥɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɝɢɞɪɨɦɨɥɨɬɨɜ ɮɢɪɦɵ «RКЦЦОЫ» ɯɚɪɚɤɬɟɪɧɨ ɧɚ-
ɥɢɱɢɟ ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹɡɢ ɩɨɪɲɧɹ-ɭɞɚɪɧɢɤɚ ɫ ɝɢɞɪɨ-
ɩɪɢɜɨɞɨɦ ɜ ɩɟɪɢɨɞ ɜɡɜɨɞɚ ɛɨɣɤɚ ɢ ɞɜɭɯɫɬɨɪɨɧɧɟɣ ɭɩɪɚɜɥɹɟɦɨɣ ɫ ɝɢɞɪɨ-
ɩɪɢɜɨɞɨɦ ɢ ɚɤɤɭɦɭɥɹɬɨɪɨɦ ɷɧɟɪɝɢɢ ɜ ɩɟɪɢɨɞ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɛɨɣɤɚ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɝɢɞɪɨɦɨɥɨɬɚ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɧɚɥɢɱɢɟ ɩɪɨɬɢɜɨɞɚɜɥɟ-
ɧɢɹ ɩɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ ɛɨɣɤɚ ɢ ɫɥɨɠɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ 
ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ, ɜ ɨɫɧɨɜɟ ɤɨɬɨɪɨɝɨ ɥɟɠɢɬ ɡɨɥɨɬɧɢɤɨɜɵɣ ɝɢɞɪɨɪɚɫɩɪɟ-
ɞɟɥɢɬɟɥɶ.  

Ɏɢɪɦɚ «KЫuЩЩ» (Ƚɟɪɦɚɧɢɹ) ɜɵɩɭɫɤɚɟɬ 12 ɬɢɩɨɪɚɡɦɟɪɨɜ ɝɢɞɪɨɦɨɥɨ-
ɬɨɜ ɫ ɷɧɟɪɝɢɟɣ ɭɞɚɪɚ ɨɬ 450 ɞɨ 8 500 Ⱦɠ. Ƚɢɞɪɨɦɨɥɨɬɵ ɜɵɩɨɥɧɟɧɵ ɩɨ 
ɟɞɢɧɨɣ ɤɨɧɫɬɪɭɤɬɢɜɧɨɣ ɫɯɟɦɟ (ɪɢɫ. 9.11) ɢ ɫɨɫɬɨɹɬ ɢɡ ɩɨɪɲɧɹ-ɭɞɚɪɧɢɤɚ 
(ɛɨɣɤɚ) 3, ɤɨɪɩɭɫɚ 4, ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ 1, ɜɤɥɸɱɟɧɧɨ-
ɝɨ ɜ ɧɚɩɨɪɧɭɸ ɦɚɝɢɫɬɪɚɥɶ, ɢɧɫɬɪɭɦɟɧɬɚ 5 ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɡɨɥɨɬ-
ɧɢɤɚ 2, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɟɜɟɪɫɢɪɨɜɚɧɢɟ ɛɨɣɤɚ. 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɜɹɡɟɣ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɩɟɪɢɨɞɨɜ ɪɚ-
ɛɨɱɟɝɨ ɰɢɤɥɚ ɝɢɞɪɨɦɨɥɨɬɵ ɮɢɪɦɵ «KЫuЩЩ», ɤɚɤ ɢ ɛɨɥɶɲɢɧɫɬɜɨ ɡɚɪɭ-
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ɛɟɠɧɵɯ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ, ɧɢɱɟɦ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɝɢɞɪɨɦɨɥɨɬɨɜ ɮɢɪɦɵ 
«RКЦЦОЫ» ɢ ɢɦɟɸɬ ɬɟ ɠɟ ɫɚɦɵɟ ɧɟɞɨɫɬɚɬɤɢ. 

ȼ əɩɨɧɢɢ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɝɢɞɪɨɦɨɥɨɬɨɜ, ɢɫɩɨɥɶɡɭɟ-
ɦɵɯ ɜ ɤɚɱɟɫɬɜɟ ɫɦɟɧɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɤɬɢɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɤɫɤɚɜɚɬɨɪɚɯ, ɡɚɧɹɬɵ ɜ ɨɫɧɨɜɧɨɦ ɞɜɟ ɮɢɪɦɵ: NPK ɢ 
«FuЫuФКаК». Ɏɢɪɦɚ NPK ɩɪɨɢɡɜɨɞɢɬ 13 ɦɨɞɟɥɟɣ ɫ ɷɧɟɪɝɢɟɣ ɭɞɚɪɚ ɨɬ 450 
ɞɨ 13 000 Ⱦɠ. ɉɪɨɫɥɟɠɢɜɚɟɬɫɹ ɭɧɢɮɢɤɚɰɢɹ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɦɨɥɨɬɨɜ 
ɩɨ ɧɚɢɛɨɥɟɟ ɫɥɨɠɧɨɦɭ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨɦɭ ɷɥɟɦɟɧɬɭ – 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦɭ (ɡɨɥɨɬɧɢɤɨɜɨɦɭ) ɭɫɬɪɨɣɫɬɜɭ, ɪɚɡɦɟɳɟɧɧɨɦɭ ɧɚ 
ɤɨɪɩɭɫɟ ɝɢɞɪɨɦɨɥɨɬɚ. 

Ɏɢɪɦɚ «FuЫuФКаК» ɩɪɨɢɡɜɨɞɢɬ 6 ɦɨɞɟɥɟɣ ɝɢɞɪɨɦɨɥɨɬɨɜ ɫ ɷɧɟɪɝɢɟɣ 
ɭɞɚɪɚ ɨɬ 350 ɞɨ 3 800 Ⱦɠ. Ʉɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɦɨɥɨɬɨɜ ɩɨ ɫɜɨɢɦ ɩɪɢɧɰɢ-
ɩɢɚɥɶɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɚɧɚɥɨɝɢɱɧɚ ɝɢɞɪɨɦɨɥɨɬɚɦ ɮɢɪɦɵ NPK. 

 

                                               
     Ɋɢɫ. 9.10. Ƚɢɞɪɨɦɨɥɨɬ ɮɢɪɦɵ                         Ɋɢɫ. 9.11. Ƚɢɞɪɨɦɨɥɨɬ ɮɢɪɦɵ 
             «RКЦЦОЫ» (Ɏɢɧɥɹɧɞɢɹ)                                     «KЫuЩЩ» (Ƚɟɪɦɚɧɢɹ) 
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Ƚɢɞɪɨɦɨɥɨɬɵ ɫɟɪɢɢ HБ ɮɢɪɦɵ NPK (ɪɢɫ. 9.12) ɫɨɫɬɨɹɬ ɢɡ ɩɨɪɲɧɹ-
ɭɞɚɪɧɢɤɚ (ɛɨɣɤɚ) 5, ɤɨɪɩɭɫɚ 4, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 2, ɩɧɟɜɦɚ-
ɬɢɱɟɫɤɨɝɨ ɚɤɤɭɦɭɥɹɬɨɪɚ ɷɧɟɪɝɢɢ 1, ɢɧɫɬɪɭɦɟɧɬɚ 3. 

Ⱦɥɹ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɝɢɞɪɨɦɨɥɨɬɨɜ ɮɢɪɦɵ NPK ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ 
ɨɞɧɨɫɬɨɪɨɧɧɟɣ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɜɹɡɢ ɛɨɣɤɚ ɫ ɝɢɞɪɨɩɪɢɜɨɞɨɦ ɜ ɩɟɪɢɨɞ 
ɜɡɜɨɞɚ ɢ ɨɬɫɟɱɤɢ ɧɚɩɨɪɧɨɣ ɝɢɞɪɨɥɢɧɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɬ ɝɢɞɪɨɦɨɥɨɬɚ ɜ 
ɩɟɪɢɨɞ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɛɨɣɤɚ. 

 

 

Ɋɢɫ. 9.12. Ƚɢɞɪɨɦɨɥɨɬ ɮɢɪɦɵ NPK (əɩɨɧɢɹ) 
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Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɝɢɞɪɨɦɨɥɨɬɨɜ ɫɥɟɞɭɟɬ ɨɬɧɟɫɬɢ ɧɚɥɢɱɢɟ ɩɪɨɬɢɜɨɞɚɜ-
ɥɟɧɢɹ ɩɪɢ ɪɚɛɨɱɟɦ ɯɨɞɟ ɛɨɣɤɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɩɟɪɟɬɟɤɚɧɢɟɦ ɠɢɞɤɨɫɬɢ 
ɢɡ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɦɨɥɨɬɚ ɜ ɫɥɢɜɧɭɸ ɩɨɥɨɫɬɶ ɱɟɪɟɡ ɡɨɥɨɬɧɢɤɨ-
ɜɵɣ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ. 

 
 

огйг ǼȟȜȏȓțțȜȟȠȖ 
ȏȓȕȕȜșȜȠțȖȘȜȐыȣ ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 

 
Ǽɬɥɢɱɢɟɦ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢɥɢ 

ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɦɟɦɛɪɚɧɧɵɦɢ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧ-
ɬɚɦɢ (ɆɁɊɗ), ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɜ ɋɢɛȺȾɂ, ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɭɩɪɭɝɨɝɨ 
ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɡɥɟ  (ɛɥɨɤɟ) 
ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ ɭɫɬɪɨɣɫɬɜɚ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ ɨɛɟɫɩɟ-
ɱɢɜɚɟɬ ɢɡɦɟɧɟɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɭɞɚɪɧɢɤɟ  ɩɪɢ 
ɯɨɥɨɫɬɨɦ ɯɨɞɟ (ɜɡɜɨɞɟ) ɛɨɣɤɚ ɢ ɩɪɢ ɟɝɨ ɪɚɛɨɱɟɦ ɯɨɞɟ (ɪɚɡɝɨɧɟ). 

ɋɯɟɦɚ, ɩɨɹɫɧɹɸɳɚɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɡɥɚ ɫ 
ɭɩɪɭɝɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ, ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9.13. 

 

                          
                        ɚ)                                                            ɛ)  

Ɋɢɫ. 9.13. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɭɡɟɥ ɫ ɩɥɨɫɤɢɦ  
ɭɩɪɭɝɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ: 

1 – ɤɨɪɩɭɫ; 2 – ɭɩɪɚɜɥɹɸɳɚɹ ɩɨɥɨɫɬɶ;  
3 – ɝɢɞɪɨɥɢɧɢɹ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ;  

4 – ɭɩɪɭɝɢɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ;  
5 – ɨɬɜɨɞɹɳɚɹ ɝɢɞɪɨɥɢɧɢɹ;  
6 – ɩɨɞɜɨɞɹɳɚɹ ɝɢɞɪɨɥɢɧɢɹ 
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ɇɚ ɪɢɫ. 9.13, ɚ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 4 ɩɨɤɚɡɚɧ ɜ ɡɚɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ:  ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 2 ɩɟɪɟɤɪɵɜɚɸɬɫɹ 
ɝɢɞɪɨɥɢɧɢɢ 5 ɢ 6. ȼ ɬɚɤɨɦ ɩɨɥɨɠɟɧɢɢ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ 4 ɩɪɨɢɫɯɨɞɢɬ ɯɨ-
ɥɨɫɬɨɣ ɯɨɞ (ɜɡɜɨɞ) ɛɨɣɤɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɇɚ ɪɢɫ. 9.13, ɛ ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 4 ɩɨɤɚɡɚɧ ɜ ɨɬɤɪɵɬɨɦ ɩɨɥɨɠɟɧɢɢ, 
ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɫɨɟɞɢɧɟɧɢɢ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 2 ɱɟɪɟɡ ɝɢɞɪɨɥɢ-
ɧɢɸ 3 ɫɨ ɫɥɢɜɨɦ. ɉɪɢ ɷɬɨɦ ɞɚɜɥɟɧɢɟ ɜ ɭɩɪɚɜɥɹɸɳɟɣ ɩɨɥɨɫɬɢ 2 ɩɚɞɚɟɬ,  
ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ 4 ɞɟɮɨɪɦɢɪɭɟɬɫɹ, ɚ ɝɢɞɪɨɥɢɧɢɢ 5 ɢ 6 ɫɨɟɞɢɧɹɸɬɫɹ ɦɟ-
ɠɞɭ ɫɨɛɨɣ. ɗɬɨɦɭ ɫɨɫɬɨɹɧɢɸ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ 4 ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ 
ɭɡɥɟ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɚɛɨɱɢɣ ɯɨɞ ɛɨɣɤɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɭɝɨɝɨ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɜ ɪɚɡɥɢɱɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɹɯ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ 
ɨɛɨɥɨɱɤɢ, ɤɨɥɶɰɚ, ɩɥɨɫɤɢɟ ɩɥɚɫɬɢɧɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɢɡ ɪɚɡɥɢɱɧɵɯ ɷɥɚ-
ɫɬɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɛɟɡɡɨɥɨɬɧɢɤɨɜɨɝɨ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɫ ɰɢɥɢɧɞɪɢ-
ɱɟɫɤɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 9.14.  

 

 
 

Ɋɢɫ. 9.14. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɛɟɡɡɨɥɨɬɧɢɤɨɜɨɝɨ 
ɝɢɞɪɨɭɞɚɪɧɢɤɚ (ɚ.ɫ. № 863854): 

1 – ɤɨɪɩɭɫ; 2 – ɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ;  
3 – ɰɢɥɢɧɞɪɢɱɟɫɤɢɣ ɭɩɪɭɝɢɣ 

ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ;  4 – ɫɬɚɤɚɧ 
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Ƚɢɞɪɨɭɞɚɪɧɢɤ ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ 2, ɰɢɥɢɧɞɪɢ-
ɱɟɫɤɨɝɨ ɭɩɪɭɝɨɝɨ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ 3, ɫɬɚɤɚɧɚ 4,  ɩɧɟɜ-
ɦɨɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɩɨɥɨɫɬɢ А, ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ В, ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɢ ɋ, 
ɞɪɨɫɫɟɥɟɣ Д1 ɢ Д2. ɍɩɪɚɜɥɹɸɳɚɹ ɩɨɥɨɫɬɶ ɍ ɨɛɪɚɡɨɜɚɧɚ ɧɚɪɭɠɧɨɣ ɩɨ-
ɜɟɪɯɧɨɫɬɶɸ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ 3 ɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɶɸ ɫɬɚɤɚɧɚ 4.  

ɇɚ ɩɨɪɲɧɟ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ ɢɦɟɟɬɫɹ ɤɨɥɶɰɟɜɚɹ ɩɪɨɬɨɱɤɚ ɭɩɪɚɜɥɟ-
ɧɢɹ ɭɩɪɭɝɢɦ ɷɥɟɦɟɧɬɨɦ. ɉɪɢ ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ (ɜɡɜɨɞɟ 
ɛɨɣɤɚ) ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɨɛɳɟɧɢɟ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ В ɢ ɫɥɢɜɧɨɣ ɋ ɡɚ ɫɱɟɬ 
ɩɟɪɟɤɪɵɬɢɹ ɭɩɪɭɝɢɦ  ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ 3 ɤɚɧɚɥɨɜ В ɢ 
ɋ. ȼ ɤɨɧɰɟ ɜɡɜɨɞɚ ɭɩɪɚɜɥɹɸɳɚɹ ɩɨɥɨɫɬɶ ɍ ɫɨɟɞɢɧɹɟɬɫɹ ɫɨ ɫɥɢɜɧɨɣ ɝɢɞ-
ɪɨɥɢɧɢɟɣ ɱɟɪɟɡ ɩɪɨɬɨɱɤɭ ɧɚ ɩɨɪɲɧɟ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ В.  

Ⱦɚɜɥɟɧɢɟ ɧɚɞ ɭɩɪɭɝɢɦ ɷɥɟɦɟɧɬɨɦ 3 ɩɚɞɚɟɬ, ɨɧ ɞɟɮɨɪɦɢɪɭɟɬɫɹ ɜ ɪɚ-
ɞɢɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ (ɪɚɫɲɢɪɹɟɬɫɹ), ɨɛɪɚɡɭɹ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ, ɤɨɬɨ-
ɪɵɣ ɫɨɟɞɢɧɹɟɬ ɜɡɜɨɞɹɳɭɸ ɩɨɥɨɫɬɶ В ɫɨ ɫɥɢɜɧɨɣ ɋ. 

Ɂɚ ɫɱɟɬ ɷɧɟɪɝɢɢ ɫɠɚɬɨɝɨ ɝɚɡɚ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ А ɫɨɜɟɪɲɚɟɬɫɹ  
ɪɚɛɨɱɢɣ ɯɨɞ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ, ɡɚɤɚɧɱɢɜɚɸɳɢɣɫɹ ɭɞɚɪɨɦ ɢɧɫɬɪɭɦɟɧɬɚ 
ɩɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɦɭ ɝɪɭɧɬɭ. 

Ⱦɪɨɫɫɟɥɢ Д1 ɢ Д2 ɹɜɥɹɸɬɫɹ ɪɟɝɭɥɢɪɨɜɨɱɧɵɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɟ-
ɨɛɯɨɞɢɦɵɣ  ɪɟɠɢɦ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ. Ⱦɚɥɟɟ ɪɚɛɨɱɢɣ ɰɢɤɥ ɩɨɜɬɨɪɹɟɬɫɹ. 

ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜ ɋɢɛȺȾɂ ɪɚɡɪɚɛɨɬɚɧɵ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɟ ɝɢɞɪɨ-
ɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɨɜɵɲɟɧɧɨɝɨ ɛɵɫɬɪɨɞɟɣɫɬɜɢɹ ɫ ɜɵɧɟɫɟɧɧɵɦ ɛɥɨ-
ɤɨɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɫ ɭɩɪɭɝɢɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɜ ɜɢɞɟ 
ɤɨɥɶɰɚ. 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɭɡɥɵ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɯ  ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ  ɨɛɥɚɞɚ-
ɸɬ ɦɚɥɨɣ ɢɧɟɪɰɢɨɧɧɨɫɬɶɸ, ɯɨɪɨɲɨ ɤɨɦɩɨɧɭɸɬɫɹ ɜ ɤɨɧɫɬɪɭɤɰɢɸ ɝɢɞɪɨ-
ɭɞɚɪɧɢɤɚ. ɉɪɢ ɷɬɨɦ ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ  ɛɥɨɱɧɨ-
ɦɨɞɭɥɶɧɨɝɨ ɩɪɢɧɰɢɩɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɩɪɭɝɨɝɨ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɩɟɪɢɨ-
ɞɢɱɟɫɤɨɝɨ  ɫɨɨɛɳɟɧɢɹ  ɜɡɜɨɞɹɳɟɣ ɢ ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɟɣ ɝɢɞɪɨɭɞɚɪɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɞɚɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɪɚɧɟɟ ɪɚɫ-
ɫɦɨɬɪɟɧɧɵɦɢ ɝɢɞɪɨɭɞɚɪɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ: 

ɚ) ɭɩɪɨɳɚɟɬɫɹ ɤɨɧɫɬɪɭɤɰɢɹ ɝɢɞɪɨɭɞɚɪɧɢɤɚ; 
ɛ) ɩɨɜɵɲɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ; 
ɜ) ɩɨɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɱɚɫɬɨɬɵ ɭɞɚɪɨɜ, ɷɧɟɪɝɢɢ 

ɭɞɚɪɚ; 
ɝ) ɩɨɜɵɲɚɟɬɫɹ ɧɚɞɟɠɧɨɫɬɶ ɝɢɞɪɨɭɞɚɪɧɢɤɚ;  
ɞ) ɫɧɢɠɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɱɢɫɬɨɬɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ;  
ɟ) ɭɥɭɱɲɚɟɬɫɹ ɪɟɦɨɧɬɨɫɩɨɫɨɛɧɨɫɬɶ. 
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огкг ǼȟțȜȐțыȓ ȝȎȞȎȚȓȠȞы 
ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 

 
К ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ (ɝɢɞɪɨɦɨɥɨɬɨɜ) ɨɬɧɨɫɹɬɫɹ: 
– ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ Ɍ; 
– ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ (ɛɨɣɤɚ) Ц; 
– ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ Ч; 
– ɷɮɮɟɤɬɢɜɧɚɹ (ɭɞɚɪɧɚɹ) ɦɨɳɧɨɫɬɶ Nɭɞ; 
– ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɄɉȾ) ; 
– ɦɚɫɫɚ ɝɢɞɪɨɭɞɚɪɧɢɤɚ Ɇ. 
ɗɮɮɟɤɬɢɜɧɚɹ (ɭɞɚɪɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɦɨɥɨɬɨɜ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 

ɜɵɪɚɠɟɧɢɹ 
60
ЧɌNɭɞ   (ɡɞɟɫɶ Ч – ɤɨɥɢɱɟɫɬɜɨ ɭɞɚɪɨɜ ɜ ɦɢɧɭɬɭ). 

ɗɧɟɪɝɢɹ  ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ  ɜɵɪɚɠɟɧɢɟɦ 
 

    2/VЦT 2
1  ,                                           (9.1) 

ɝɞɟ Ц –  ɦɚɫɫɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ;  V1 – ɫɤɨɪɨɫɬɶ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ  ɜ 
ɦɨɦɟɧɬ ɭɞɚɪɚ. 

Ʉɨɧɤɪɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɷɧɟɪɝɢɢ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ ɦɨɝɭɬ  ɛɵɬɶ ɩɨɥɭɱɟ-
ɧɵ ɪɚɡɥɢɱɧɵɦ ɫɨɱɟɬɚɧɢɟɦ  Ц  ɢ V1 . 

Ɉɞɧɚɤɨ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɜɨɡɞɟɣɫɬ-
ɜɢɹ  ɧɚ  ɨɛɪɚɛɚɬɵɜɚɟɦɭɸ ɫɪɟɞɭ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢ-
ɱɟɫɬɜɚ ɞɜɢɠɟɧɢɹ (ɢɦɩɭɥɶɫɚ  ɬɟɥɚ),  ɪɚɜɧɨɝɨ 1VЦS  . 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ  ɝɢɞɪɨɦɨɥɨɬɨɜ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɭɸ ɷɧɟɪɝɢɸ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ  ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɚɬɶ ɡɚ ɫɱɟɬ 
ɫɧɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɛɨɣɤɚ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɭɜɟɥɢɱɟɧɢɢ ɦɚɫɫɵ 
ɛɨɣɤɚ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ  ɞɥɹ  ɜɵɛɨɪɚ ɢ ɪɚɫɱɟɬɚ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɦɨɥɨɬɨɜ ɹɜɥɹɸɬɫɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ Nɩɪ (ɩɪɢɜɨɞɧɚɹ) ɛɚ-
ɡɨɜɨɣ ɦɚɲɢɧɵ ɢ ɦɚɫɫɚ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɦɨɥɨɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɩɨɜɵ-
ɲɟɧɢɸ ɭɞɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɄɉȾ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜ-
ɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ. 
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оглг ȁȞȎȐțȓțȖя ȞȓȑȞȓȟȟȖȖ 
ȜȟțȜȐțыȣ ȝȎȞȎȚȓȠȞȜȐ  

ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 
 

Ǻɧɨɝɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɢɞɪɨɭɞɚɪɧɵɯ ɢɦɩɭɥɶɫɧɵɯ 
ɫɢɫɬɟɦ (ɝɢɞɪɨɦɨɥɨɬɨɜ) ɜɦɟɫɬɟ ɫ ɧɚɤɨɩɥɟɧɧɵɦ ɨɩɵɬɨɦ ɢɯ ɩɪɢɦɟɧɟɧɢɹ 
ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ ɧɨɜɵɟ ɬɟɧɞɟɧɰɢɢ 
ɜ ɦɟɬɨɞɚɯ ɢ ɫɪɟɞɫɬɜɚɯ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɵɪɚɛɨɬɚɬɶ ɨɛɴɟɤɬɢɜɧɵɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɜɵɛɨɪɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɵɯ 
ɭɫɬɪɨɣɫɬɜ, ɹɜɥɹɸɳɢɯɫɹ ɨɫɧɨɜɨɣ ɝɢɞɪɨɭɞɚɪɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɫɢɫɬɟɦ. 

ɉɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ, ɱɬɨ ɫɨɨɛɳɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɡɚɪɭɛɟɠ-
ɧɵɯ ɮɢɪɦ ɧɨɫɹɬ ɪɟɤɥɚɦɧɵɣ ɯɚɪɚɤɬɟɪ, ɚ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɦɨɥɨɬɨɜ ɩɪɢ 
ɷɬɨɦ ɞɚɥɟɤɢ ɨɬ ɨɩɬɢɦɚɥɶɧɵɯ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɫɟɯ 
ɦɨɞɟɥɟɣ ɝɢɞɪɨɦɨɥɨɬɨɜ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɫɥɭɱɚɣɧɵɟ ɜɟ-
ɥɢɱɢɧɵ, ɫɥɟɞɭɟɬ ɨɛɪɚɛɨɬɚɬɶ ɢɯ ɦɟɬɨɞɚɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ 
ɫɞɟɥɚɬɶ ɪɟɝɪɟɫɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɫ ɰɟɥɶɸ ɭɫɬɚɧɨɜɥɟɧɢɹ ɜɢɞɚ  ɡɚɜɢɫɢɦɨɫɬɢ 
ɦɟɠɞɭ ɩɚɪɚɦɟɬɪɚɦɢ.  

ɗɬɨ ɩɨɡɜɨɥɢɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɞɚɥɶɧɟɣɲɢɟ ɢɡɦɟɧɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ  
ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɜɵɛɪɚɬɶ ɢɯ ɨɩɬɢɦɚɥɶɧɵɦɢ ɩɪɢ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɢ ɧɨɜɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɣ ɬɟɯɧɢɤɢ. 

Ⱥɧɚɥɢɡ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɩɨ ɝɢɞɪɨɦɨɥɨɬɚɦ ɡɚɪɭɛɟɠɧɵɯ ɮɢɪɦ 
ɩɨɡɜɨɥɢɥ ɜɵɹɜɢɬɶ ɬɟɫɧɭɸ ɫɜɹɡɶ ɢ ɩɨɥɭɱɢɬɶ ɭɪɚɜɧɟɧɢɹ ɪɟɝɪɟɫɫɢɢ ɦɟɠɞɭ 
ɫɥɟɞɭɸɳɢɦɢ ɟɝɨ  ɨɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ:  ɞɢɚɦɟɬɪɨɦ  ɯɜɨɫɬɨɜɢɤɚ ɢɧɫɬɪɭɦɟɧɬɚ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɷɧɟɪɝɢɟɣ ɟɞɢ-

ɧɢɱɧɨɝɨ ɭɞɚɪɚ ɝɢɞɪɨɦɨɥɨɬɚ Ɍ : 
 

Н(T)=a0+a1T+a2T2,                                  (9.2) 
 

ɝɞɟ a0, a1, a2 – ɤɨɷɮɮɢɰɢɟɧɬɵ, a0 = 49,17; a1 = 0,0354; a2 = –2,888510-6; 
Ɍ – ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ,  Ⱦɠ, Ɍ  (200, 6000); 

 ɦɚɫɫɨɣ  ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɷɧɟɪɝɢɟɣ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ ɝɢɞɪɨɦɨɥɨɬɚ Ɍ: 
 

M(T)=a0+a1T+a2T2,                                    (9.3) 
 

ɝɞɟ   a0, a1, a2  –  ɤɨɷɮɮɢɰɢɟɧɬɵ, a0 = 3,20;  a1 = 0,5704;  
a2 = – 0,000035; Ɍ – ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ,  Ⱦɠ, Ɍ  (200, 6000); 

 ɦɚɫɫɨɣ  ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɭɞɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ɝɢɞɪɨɦɨɥɨɬɚ  Nɭɞ : 
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M(Nɭɞ)=a0+a1 Nɭɞ,                                    (9.4) 
ɝɞɟ a0, a1 – ɤɨɷɮɮɢɰɢɟɧɬɵ, a0 = –126,05;  a1 = 74,85;  Nɭɞ – ɭɞɚɪɧɚɹ 
ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɦɨɥɨɬɚ, ɤȼɬ,  Nɭɞ  (4, 40); 

 ɦɚɫɫɨɣ ɝɢɞɪɨɦɨɥɨɬɚ ɢ ɦɚɫɫɨɣ ɷɤɫɤɚɜɚɬɨɪɚ (ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ): 
 

M(Цɷ)=a0+a1 Цɷ +a2 Цɷ
 2,                             (9.5) 

ɝɞɟ  a0, a1, a2 –  ɤɨɷɮɮɢɰɢɟɧɬɵ, a0 = 157,36;  a1 = 27,90; a2 = 1,028;          
Цɷ – ɦɚɫɫɚ ɷɤɫɤɚɜɚɬɨɪɚ, ɬ, Цɷ  (4, 40). 

ɇɚ ɪɢɫ. 9.15 – 9.17 ɩɪɟɞɫɬɚɜɥɟɧɵ ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɥɭɱɟɧɧɵɟ ɩɨ ɭɪɚɜ-
ɧɟɧɢɹɦ ɪɟɝɪɟɫɫɢɢ (9.2), (9.3), (9.5)  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫ. 9.15. Ɂɚɜɢɫɢɦɨɫɬɶ ɞɢɚɦɟɬɪɚ ɯɜɨɫɬɨɜɢɤɚ  d  ɢɧɫɬɪɭɦɟɧɬɚ  
ɨɬ ɷɧɟɪɝɢɢ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ  T 
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Ɋɢɫ. 9.16. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɝɢɞɪɨɦɨɥɨɬɚ  M  ɨɬ ɷɧɟɪɝɢɢ  

ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ  T 
 

ɇɚɣɞɟɧɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɦɨɥɨɬɨɜ ɹɜɥɹ-
ɸɬɫɹ ɧɟ ɬɨɥɶɤɨ ɚɩɩɚɪɚɬɨɦ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɧɨ ɢ 
ɫɪɟɞɫɬɜɨɦ ɫɢɫɬɟɦɚɬɢɡɚɰɢɢ, ɨɛɨɛɳɟɧɢɹ ɫɭɳɟɫɬɜɭɸɳɟɣ ɢɧɮɨɪɦɚɰɢɢ. 
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Ɋɢɫ. 9.17. Ɂɚɜɢɫɢɦɨɫɬɶ ɦɚɫɫɵ ɝɢɞɪɨɦɨɥɨɬɚ  M   

ɨɬ ɦɚɫɫɵ ɷɤɫɤɚɜɚɬɨɪɚ  Цɷ 
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Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɦɨɥɨɬɨɜ 
ɹɜɥɹɸɬɫɹ ɛɚɡɨɣ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞ-
ɪɨɭɞɚɪɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ȾɋɆ. 

 
 

огмг ǼȟțȜȐы ȞȎȟȥȓȠȎ 
ȑȖȒȞȜȡȒȎȞțыȣ ȡȟȠȞȜȗȟȠȐ 

 
ǽɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɭɞɚɪɧɵɯ ɢɦɩɭɥɶɫɧɵɯ ɫɢɫɬɟɦ ɩɨɡɜɨɥɹɟɬ ɜɵɩɨɥ-

ɧɹɬɶ ɪɚɡɪɭɲɟɧɢɟ ɢ ɪɚɡɪɚɛɨɬɤɭ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɫɤɚɥɶɧɵɯ ɩɨɪɨɞ ɢ ɩɨ-
ɥɨɬɧɚ ɞɨɪɨɝ, ɩɪɨɯɨɞɤɭ ɫɤɜɚɠɢɧ ɜ ɝɪɭɧɬɟ, ɡɚɛɢɜɚɧɢɟ ɢ ɢɡɜɥɟɱɟɧɢɟ ɫɜɚɣ-
ɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɭɞɚɪɧɵɯ ɫɢɫɬɟɦ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9.18. 
 

ȽɂȾɊȺȼɅɂɑȿɋɄɂȿ ɍȾȺɊɇɕȿ ɋɂɋɌȿɆɕ

ɉȿɊȿɆȿɇɇɈɃ
ɋɌɊɍɄɌɍɊɕ

ɉɊɈɌɈɑɇɕȿ

ȺɐɂɄɅɂɑȿɋɄɂȿ

ɇȺɉɈɊɇɕȿ

ɐɂɄɅɂɑȿɋɄɂȿ

ɉɈɋɌɈəɇɇɈɃ
ɋɌɊɍɄɌɍɊɕ

ɇȺɄɈɉɂɌȿɅɖ
ɗɇȿɊȽɂɂ

ȻɅɈɄ ɍɉɊȺȼɅȿɇɂə
ɊȺȻɈɑɂɆ ɐɂɄɅɈɆ

ɂɋɌɈɑɇɂɄ
ɗɇȿɊȽɂɂ

ȽɂȾɊȺȼɅɂɑȿɋɄɂɃ

ɄɈɆȻɂɇɂɊɈȼȺɇɇɕɃ

ɆȿɏȺɇɂɑȿɋɄɂɃ
(ɉɊɍɀɂɇɇɕɃ)

ɉɇȿȼɆȺɌɂɑȿɋɄɂɃɊȺɋɉɊȿȾȿɅɂ-
ɌȿɅɖɇɕɃ

ɆȿɆȻɊȺɇɇɕɃ

ɄɅȺɉȺɇɇɕɃ

ɄɈɆȻɂɇɂɊɈ-
ȼȺɇɇɕɃ

ɉɈɋɌɈəɇɇɈɃ
ɆɈɓɇɈɋɌɂ

ɉɈɋɌɈəɇɇɈȽɈ
ɊȺɋɏɈȾȺ

ɉɈɋɌɈəɇɇɈȽɈ
ȾȺȼɅȿɇɂə

 
 

Ɋɢɫ. 9.18. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɭɞɚɪɧɵɯ ɫɢɫɬɟɦ 
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Ƚɢɞɪɨɭɞɚɪɧɚɹ ɢɦɩɭɥɶɫɧɚɹ ɫɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɷɥɟɦɟɧɬɵ: ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ (ɂɉ) ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ 
(ɦɚɧɢɩɭɥɹɬɨɪɚ) ɢ ɝɢɞɪɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ (Ƚɍ), ɫɨɫɬɨɹɳɟɟ ɢɡ ɷɧɟɪɝɟɬɢ-
ɱɟɫɤɨɝɨ ɛɥɨɤɚ (ɗȻ), ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ (Ȼɍ) ɢ ɢɧɫɬɪɭ-
ɦɟɧɬɚ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɥɨɤ ɩɪɟɨɛɪɚɡɭɟɬ ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɜɨɞɢɦɭɸ ɨɬ ɂɉ 
ɷɧɟɪɝɢɸ ɜ ɞɢɫɤɪɟɬɧɭɸ ɷɧɟɪɝɢɸ ɫ ɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɟɦ ɭɞɚɪɧɨɣ ɦɨɳɧɨ-
ɫɬɢ. ɗȻ ɜɤɥɸɱɚɟɬ ɤɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ, ɩɨɞɜɢɠɧɵɟ ɞɟɬɚɥɢ ɢ ɪɚɛɨɱɢɟ ɩɨ-
ɥɨɫɬɢ. Ȼɍ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ ɧɟɩɪɟɪɵɜɧɨ 
ɩɨɞɜɨɞɢɦɨɣ ɷɧɟɪɝɢɢ ɜ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɢɦɩɭɥɶɫɵ. ɋɯɟɦɚ ɝɢɞɪɨɭɞɚɪɧɨɣ 
ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 9.19. 
 

 
 

Ɋɢɫ. 9.19. ɋɯɟɦɚ ɝɢɞɪɨɭɞɚɪɧɨɣ ɢɦɩɭɥɶɫɧɨɣ ɫɢɫɬɟɦɵ: 
1 – ɧɚɫɨɫ; 2 – ɝɢɞɪɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ; 3 – ɤɨɪɩɭɫ; 

4 – ɩɨɪɲɟɧɶ-ɛɨɟɤ; 5 – ɢɧɫɬɪɭɦɟɧɬ; 
6 – ɛɥɨɤ ɭɩɪɚɜɥɟɧɢɹ; 7 – ɝɢɞɪɨɛɚɤ 
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ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɚɬɪɢ-
ɜɚɬɶ ɤɚɤ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɥɨɠɧɨɣ ɫɢɫɬɟɦɵ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɤɨɧɫɬɪɭɤ-
ɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. 

Ɇɨɠɧɨ ɜɵɞɟɥɢɬɶ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɢɞɪɨɭɞɚɪɧɨ-
ɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ƚɍ), ɫɨɱɟɬɚɧɢɟ ɤɨɬɨɪɵɯ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɟɬ ɤɨɧɤɪɟɬ-
ɧɵɟ ɦɟɯɚɧɢɡɦɵ: ɤɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ, ɩɨɞɜɢɠɧɵɟ ɞɟɬɚɥɢ, ɪɚɛɨɱɢɟ ɩɨɥɨɫɬɢ 
(ɤɚɦɟɪɵ), ɤɚɧɚɥɵ ɢ ɝɢɞɪɨɥɢɧɢɢ ɞɥɹ ɩɨɞɜɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɂɉ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɛɨɬɚ Ƚɍ ɜɨ ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ 
ɫ ɢɧɫɬɪɭɦɟɧɬɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɩɟɪɟɞɚɟɬɫɹ ɷɧɟɪɝɢɹ ɭɞɚɪɚ ɛɨɣɤɚ ɜ ɨɛɪɚɛɚ-
ɬɵɜɚɟɦɭɸ ɫɪɟɞɭ, ɢ ɦɚɧɢɩɭɥɹɬɨɪɨɦ, ɭɞɟɪɠɢɜɚɸɳɢɦ Ƚɍ ɢ ɨɫɭɳɟɫɬɜɥɹɸ-
ɳɢɦ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦ ɩɪɨɰɟɫɫɨɦ.  

ɉɨɞɜɢɠɧɵɦɢ ɞɟɬɚɥɹɦɢ Ƚɍ ɫɱɢɬɚɸɬɫɹ ɷɥɟɦɟɧɬɵ ɭɫɬɪɨɣɫɬɜɚ, ɫɨɜɟɪ-
ɲɚɸɳɢɟ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɫɪɟɞɵ (ɠɢɞɤɨ-
ɫɬɢ, ɝɚɡɚ). Ʉ ɱɢɫɥɭ ɢɯ ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɩɨɪɲɟɧɶ, ɛɨɟɤ, ɤɥɚɩɚɧ, ɡɨ-
ɥɨɬɧɢɤ, ɭɩɪɭɝɢɣ ɷɥɟɦɟɧɬ, ɤɨɪɩɭɫɧɵɟ ɞɟɬɚɥɢ ɭɫɬɪɨɣɫɬɜɚ ɢ ɞɪ. ɑɚɳɟ ɜɫɟɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɞɟɬɚɥɟɣ ɩɪɨɢɫɯɨɞɹɬ ɜɞɨɥɶ ɨɞɧɨɣ ɨɫɢ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɞɜɢɠɧɵɯ ɞɟɬɚɥɟɣ Ƚɍ ɨɛɵɱɧɨ ɨɝɪɚɧɢɱɟɧɵ 
ɧɟɤɨɬɨɪɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɪɚɡɦɟɪɚɦɢ.  

Ɋɚɛɨɱɢɟ ɩɨɥɨɫɬɢ (ɤɚɦɟɪɵ) Ƚɍ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɡɚɦɤɧɭɬɵɟ ɨɛɴɟɦɵ, 
ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɧɢɯ ɪɚɛɨɱɟɣ 
ɫɪɟɞɵ (ɠɢɞɤɨɫɬɢ ɢɥɢ ɝɚɡɚ ɞɥɹ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɩɨɥɨɫɬɢ). Ɋɚɛɨɱɢɟ 
ɩɨɥɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɤɚɤ ɩɨɫɬɨɹɧɧɨɝɨ, ɬɚɤ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɨɛɴɟɦɚ. 

Ƚɢɞɪɨɥɢɧɢɢ ɞɥɹ ɩɨɞɜɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫ-
ɬɟɦɭ ɤɚɧɚɥɨɜ, ɫɨɞɟɪɠɚɳɭɸ ɦɟɫɬɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢ ɪɚɡɜɟɬɜɥɟɧɢɹ, ɢ 
ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɰɟɫɫɚɯ ɧɚɩɨɥɧɟɧɢɹ ɢ ɨɩɨɪɨɠɧɟɧɢɹ ɪɚɛɨɱɢɯ 
ɩɨɥɨɫɬɟɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɢɞɪɨɥɢɧɢɣ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ 
ɪɚɡɦɟɪɵ, ɩɨɜɨɪɨɬɵ, ɪɚɡɜɟɬɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɣ ɩɥɨɳɚɞɢ ɢ 
ɬ.ɩ.) ɦɨɝɭɬ ɨɤɚɡɚɬɶ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɚɪɚɦɟɬɪɵ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ 
Ƚɍ ɢ ɟɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɧɵɦ ɞɟɥɟɧɢɟɦ Ƚɍ ɧɚ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟ-
ɦɟɧɬɵ ɥɸɛɚɹ ɦɨɞɟɥɶ ɪɚɛɨɬɵ Ƚɍ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɢɧɮɨɪɦɚɰɢɸ ɨ 
ɤɚɠɞɨɦ ɢɡ ɷɥɟɦɟɧɬɨɜ ɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡ-
ɦɟɧɟɧɢɣ ɜ ɟɝɨ ɫɨɫɬɨɹɧɢɢ. 

ȼ ɩɪɨɬɢɜɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɨɩɭɳɟɧɢɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɯɚɪɚɤɬɟɪɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɧɟ ɭɱɢɬɵɜɚ-
ɟɬɫɹ ɩɪɢ ɪɚɫɱɟɬɟ, ɫ ɨɫɬɚɥɶɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɫɢɫɬɟɦɵ. 

Ɋɚɡɜɢɬɢɟ ɬɟɨɪɢɢ Ƚɍ ɲɥɨ ɩɨ ɩɭɬɢ ɪɚɫɲɢɪɟɧɢɹ ɦɨɞɟɥɟɣ ɡɚ ɫɱɟɬ ɩɪɢ-
ɜɥɟɱɟɧɢɹ ɜɫɟ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ ɷɥɟɦɟɧɬɨɜ Д14, 30Ж. ɉɟɪɜɨɧɚɱɚɥɶɧɨ ɜɧɢɦɚ-
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ɧɢɟ ɭɞɟɥɹɥɨɫɶ ɬɨɥɶɤɨ ɦɟɯɚɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ 
ɢ ɩɨɷɬɨɦɭ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɢɠɟɧɢɟ ɛɨɣɤɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɢɥ ɞɚɜɥɟɧɢɣ 
ɪɚɛɨɱɟɣ ɫɪɟɞɵ. 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɞɜɢɠɟɧɢɹ Т-ɝɨ ɩɨɞɜɢɠɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ ɜ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɮɨɪɦɟ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɚ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 
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бНЦ   ,                                    (9.6) 

ɝɞɟ бТ – ɩɟɪɟɦɟɳɟɧɢɟ ɩɨɞɜɢɠɧɨɝɨ ɷɥɟɦɟɧɬɚ; ЦТ – ɦɚɫɫɚ ɩɨɞɜɢɠɧɨɝɨ ɷɥɟ-
ɦɟɧɬɚ; FɞТ – ɞɜɢɠɭɳɚɹ ɫɢɥɚ; FМТ – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

Ⱦɜɢɠɭɳɚɹ ɫɢɥɚ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧ ɞɚɜɥɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɨɥɨɫ-
ɬɹɯ Ƚɍ, ɢ ɷɮɮɟɤɬɢɜɧɵɯ ɩɥɨɳɚɞɟɣ ɩɨɥɨɫɬɟɣ. ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɱɢɬɵ-
ɜɚɟɬ ɫɢɥɵ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ, ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ, ɫɢɥɵ ɩɪɨɬɢɜɨɞɚɜɥɟ-
ɧɢɹ, ɫɢɥɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɜɵɬɟɫɧɟ-
ɧɢɢ ɠɢɞɤɨɫɬɢ ɢɡ ɩɨɥɨɫɬɟɣ ɩɪɢ ɪɚɛɨɬɟ Ƚɍ. 

ɉɨɹɜɥɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɫɪɟɞɫɬɜ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɩɨɡɜɨɥɢɥɨ 
ɫɨɡɞɚɬɶ ɦɨɞɟɥɢ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɯ ɦɟɯɚɧɢɡɦɨɜ. ɉɪɢ ɷɬɨɦ ɫɬɚɜɢɬɫɹ ɧɟ-
ɤɨɬɨɪɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ Ƚɍ ɫ ɪɚɰɢɨɧɚɥɶɧɵɦ ɫɨɱɟɬɚɧɢɟɦ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɭɫɬ-
ɪɨɣɫɬɜɚ ɦɨɝɭɬ ɛɵɬɶ ɫɚɦɵɦɢ ɪɚɡɧɵɦɢ, ɧɨ ɪɟɲɟɧɢɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɦɚɬɟ-
ɦɚɬɢɱɟɫɤɨɣ ɩɨɫɬɚɧɨɜɤɢ ɧɨɫɢɬ ɯɚɪɚɤɬɟɪ ɨɩɬɢɦɢɡɚɰɢɢ. 

ɋɭɳɟɫɬɜɭɟɬ ɞɨɫɬɚɬɨɱɧɨ ɦɧɨɝɨ ɦɟɬɨɞɨɜ ɪɟɲɟɧɢɹ ɷɬɢɯ ɡɚɞɚɱ, ɧɨ ɨɛɳɟɣ 
ɢɯ ɨɫɨɛɟɧɧɨɫɬɶɸ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɜɵɱɢɫɥɟɧɢɹ 
ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ. ɑɚɳɟ ɜɫɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɟɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɧɬɟ-
ɝɪɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜɚ: ɷɧɟɪɝɢɹ ɭɞɚɪɚ, ɱɚɫɬɨɬɚ 
ɭɞɚɪɨɜ, ɭɞɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ ɢ ɬ.ɞ. ɉɨɥɭɱɟɧɢɟ ɷɬɢɯ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤ ɜ ɩɪɨɰɟɫɫɟ ɦɨɞɟɥɢɪɨɜɚɧɢɹ Ƚɍ ɧɚ ɉɗȼɆ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ 
ɫɢɫɬɟɦ ɨɛɵɤɧɨɜɟɧɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɪɚɛɨɱɟɝɨ ɰɢɤ-
ɥɚ ɭɫɬɪɨɣɫɬɜɚ. 

Ɇɧɨɝɨɨɛɪɚɡɢɟ ɦɨɞɟɥɟɣ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɣ ɬɟɯɧɢɤɢ, ɜ ɱɚɫɬɧɨɫɬɢ ɝɢɞ-
ɪɨɦɨɥɨɬɨɜ, ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɜ ɩɪɨɟɤɬɢ-
ɪɨɜɚɧɢɢ ɩɨɞɨɛɧɵɯ ɭɫɬɪɨɣɫɬɜ ɢ ɜɵɪɚɛɨɬɚɬɶ ɨɛɴɟɤɬɢɜɧɵɟ ɪɟɤɨɦɟɧɞɚɰɢɢ  
ɩɪɢ ɜɵɛɨɪɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
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огнг ǼȟțȜȐțыȓ ȞȓȘȜȚȓțȒȎȤȖȖ Ȗ ȚȓȠȜȒȖȘȎ 
ȖțȔȓțȓȞțȜȑȜ ȞȎȟȥȓȠȎ 
ȑȖȒȞȜȡȒȎȞțыȣ ȞȎȏȜȥȖȣ ȜȞȑȎțȜȐ ǲǿǺ 

 
ǽɪɨɟɤɬɢɪɨɜɚɧɢɟ ɝɢɞɪɨɭɞɚɪɧɵɯ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ ȾɋɆ ɨɫɭɳɟɫɬɜɥɹ-

ɟɬɫɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɡɚɞɚɧɢɸ (ɌɁ), ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɨɫɧɨɜɧɵɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

– ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɨɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚ-
ɧɚ ȾɋɆ; 

– ɰɟɥɶ ɢ ɧɚɡɧɚɱɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ; 
– ɬɟɯɧɢɱɟɫɤɢɟ  ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɭɞɚɪɧɨɦɭ ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ:  ɫɨɫɬɚɜ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɪɚɛɨɱɟɝɨ ɨɪɝɚɧɚ ɢ ɬɪɟɛɨɜɚɧɢɹ ɤ ɟɝɨ ɤɨɧɫɬ-

ɪɭɤɬɢɜɧɨɦɭ ɭɫɬɪɨɣɫɬɜɭ;  ɩɨɤɚɡɚɬɟɥɢ ɧɚɡɧɚɱɟɧɢɹ (ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ, ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ 
ɜ ɦɢɧɭɬɭ, ɦɚɫɫɚ ɢ ɞɪ.);  ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɜɢ-
ɞɨɜ ɪɚɛɨɬ;  ɬɪɟɛɨɜɚɧɢɹ ɤ ɛɥɨɤɭ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɰɢɤɥɨɦ;  ɬɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ;  ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɪɨɜɧɸ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɢ ɭɧɢɮɢɤɚɰɢɢ;  ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ;  ɷɫɬɟɬɢɱɟɫɤɢɟ ɢ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ;  ɭɫɥɨɜɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɋɚɫɱɟɬ ɝɢɞɪɨɢɦɩɭɥɶɫɧɨɣ ɬɟɯɧɢɤɢ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɨɣ ɹɜɥɹɟɬɫɹ ɝɢɞɪɨ-
ɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɟɝɨ ɪɚɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚ-
ɦɟɬɪɨɜ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢɦɟɧɹɟɦɨɣ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ ɢ ɧɚɡɧɚ-
ɱɟɧɢɹ (ɭɩɥɨɬɧɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɡɥɨɝɨ ɝɪɭɧɬɚ, ɪɚɡɪɭɲɟɧɢɟ ɩɨ-
ɤɪɵɬɢɣ, ɞɪɨɛɥɟɧɢɟ ɧɟɝɚɛɚɪɢɬɨɜ ɢ ɬ.ɞ.).  

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬɵ (ɭɩɥɨɬɧɟɧɢɟ, ɪɚɡɪɭɲɟɧɢɟ) 
ɩɪɢ ɦɟɧɶɲɟɣ ɷɧɟɪɝɨɟɦɤɨɫɬɢ ɝɢɞɪɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɞɨɥɠɧɨ ɢɦɟɬɶ ɨɩ-
ɪɟɞɟɥɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨɝɥɚɫɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɟ-
ɤɨɦɟɧɞɚɰɢɹɦ. ɉɪɢ ɷɬɨɦ ɠɟɥɚɬɟɥɶɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɷɧɟɪɝɢɢ,  
ɱɚɫɬɨɬɵ ɭɞɚɪɨɜ ɩɪɢ ɫɦɟɧɟ ɜɢɞɚ ɪɚɛɨɬɵ ɝɢɞɪɨɭɞɚɪɧɢɤɚ. 

ɉɪɢ ɭɩɥɨɬɧɟɧɢɢ ɝɪɭɧɬɚ, ɧɚɩɪɢɦɟɪ, ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɜɟɥɢɱɢɧɚ 
ɯɨɞɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɫ ɭɱɟɬɨɦ ɭɫɚɞɤɢ ɪɵɯɥɨɝɨ ɝɪɭɧɬɚ 
(ɨɫɨɛɟɧɧɨ ɩɪɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɭɞɚɪɟ ɨ ɝɪɭɧɬ) ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤ-
ɬɢɜɧɨɫɬɢ ɭɩɥɨɬɧɟɧɢɹ. Ɉɬ ɜɟɥɢɱɢɧɵ ɯɨɞɚ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ, ɜ ɫɜɨɸ ɨɱɟ-
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ɪɟɞɶ, ɡɚɜɢɫɢɬ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ; ɪɟɤɨɦɟɧɞɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɯɨɞɚ ɩɨɞɜɢɠɧɵɯ 
ɱɚɫɬɟɣ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɝɪɭɧɬɚ ɫɨɫɬɚɜɥɹɟɬ 75...200 ɦɦ. 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɪɟɞɢ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ ɩɨɥɭɱɢɥɢ ɝɢɞ-
ɪɨɩɧɟɜɦɚɬɢɱɟɫɤɢɟ. ɉɪɢɦɟɧɟɧɢɟ ɜ ɝɢɞɪɨɭɞɚɪɧɢɤɚɯ ɩɧɟɜɦɚɬɢɱɟɫɤɢɯ ɚɤ-
ɤɭɦɭɥɹɬɨɪɨɜ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɭɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɪɟɚɥɢɡɚ-
ɰɢɸ ɢ ɢɡɦɟɧɟɧɢɟ ɡɧɚɱɟɧɢɣ ɷɧɟɪɝɢɣ ɭɞɚɪɚ ɜ ɲɢɪɨɤɨɦ ɞɢɚɩɚɡɨɧɟ. 

Ɋɚɛɨɱɢɣ ɰɢɤɥ ɝɢɞɪɨɩɧɟɜɦɨɭɞɚɪɧɢɤɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɟɪɢɨɞɨɜ: ɯɨɥɨ-
ɫɬɨɝɨ ɯɨɞɚ (ɜɡɜɨɞɚ) ɛɨɣɤɚ, ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨɫɹ ɫɠɚɬɢɟɦ ɝɚɡɚ ɜ  ɩɧɟɜɦɨ-
ɚɤɤɭɦɭɥɹɬɨɪɟ, ɢ ɪɚɛɨɱɟɝɨ ɯɨɞɚ (ɪɚɡɝɨɧɚ) ɛɨɣɤɚ, ɫɨɜɟɪɲɚɸɳɟɝɨɫɹ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɝɚɡɚ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ. 

ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɪɨɟɤɬɧɵɯ ɩɚ-
ɪɚɦɟɬɪɨɜ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫɥɟɞɭɟɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɭɪɚɜɧɟɧɢɹɦɢ 
ɪɟɝɪɟɫɫɢɢ, ɩɨɥɭɱɟɧɧɵɦɢ ɜ ɩɨɞɪɚɡɞ. 9.6, ɩɨ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɞɢɚɦɟɬɪ ɯɜɨɫɬɨɜɢɤɚ ɢɧɫɬɪɭɦɟɧɬɚ, ɦɚɫɫɭ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ 
ɞɪɭɝɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɞɚɪ-
ɧɵɯ ɭɫɬɪɨɣɫɬɜ Дɮɨɪɦɭɥɵ (9.2)‒(9.5)Ж. 

ɍɪɚɜɧɟɧɢɟ ɫɨɯɪɚɧɟɧɢɹ ɷɧɟɪɝɢɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɯɨɞɚ ɛɨɣɤɚ ɡɚɩɢɫɵɜɚɟɬ-
ɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 
ɬɪɝК AATА  ,                                         (9.7) 

ɝɞɟ КА  – ɷɧɟɪɝɢɹ, ɪɚɡɜɢɜɚɟɦɚɹ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ 
ɝɚɡɚ, Ⱦɠ; T  – ɬɪɟɛɭɟɦɚɹ ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ, Ⱦɠ; 

ɝA  – ɪɚɛɨɬɚ, ɪɚɫɯɨɞɭɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ  ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɣ ɩɪɢ ɜɵɬɟɫɧɟɧɢɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ, Ⱦɠ; 

ɬɪA  ‒ ɪɚɛɨɬɚ ɫɢɥ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɬɪɟɧɢɹ ɩɪɢ ɪɚɡɝɨɧɟ ɛɨɣɤɚ, Ⱦɠ. 
ɉɨɫɤɨɥɶɤɭ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɬ ɝA , ɬɪA  ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɬɪɭɞɧɨɫɬɢ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɞɚɪɧɢɤɚ, ɬɨ ɧɟɨɛ-
ɯɨɞɢɦɨɟ ɡɧɚɱɟɧɢɟ ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 
ɪɚɡК T/ηА  ,                                             (9.8) 

ɝɞɟ ɪɚɡη  – ɄɉȾ  ɪɚɡɝɨɧɚ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟ-
ɪɢ ɷɧɟɪɝɢɢ ɧɚ ɩɟɪɟɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɢ ɢ ɦɟɯɚɧɢɱɟɫɤɨɟ  ɬɪɟɧɢɟ ɩɪɢ ɪɚɡɝɨ-
ɧɟ ɛɨɣɤɚ,  ɪɚɡη  = 0,6...0,8. 

ɗɧɟɪɝɢɹ, ɪɚɡɜɢɜɚɟɦɚɹ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɨɦ, ɡɚɜɢɫɢɬ ɨɬ ɟɝɨ ɩɚɪɚ-
ɦɟɬɪɨɜ ɢ ɡɚɩɢɫɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
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VЩА ,                                       (9.9) 

ɝɞɟ КА  – ɷɧɟɪɝɢɹ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ, Ⱦɠ; ɝ1Щ  – ɦɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟ-
ɧɢɟ ɫɠɚɬɨɝɨ ɝɚɡɚ ɜ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɟ, ɉɚ; ɝ1V  – ɨɛɴɟɦ, ɡɚɧɢɦɚɟɦɵɣ 
ɝɚɡɨɦ ɩɪɢ ɞɚɜɥɟɧɢɢ ɝ1Щ , ɦ3; Ч  – ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɢɬɪɨɩɵ, Ч  = 1,25...1,65; 

ɝE – ɫɬɟɩɟɧɶ ɫɠɚɬɢɹ ɝɚɡɚ, ɝE  = 1,5...3,5. 
ɋɬɟɩɟɧɶ ɫɠɚɬɢɹ ɝɚɡɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

ɝ1ɝɨɝ /VVȿ   ,                                              (9.10) 
ɝɞɟ ɝɨV  – ɧɚɱɚɥɶɧɵɣ ɨɛɴɟɦ, ɡɚɧɢɦɚɟɦɵɣ ɝɚɡɨɦ, ɦ3. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɡɚɜɢɫɢɬ ɨɬ  ɞɚɜɥɟɧɢɹ  ɡɚɪɹɞɤɢ ɩɧɟɜɦɨ-
ɚɤɤɭɦɭɥɹɬɨɪɚ  ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 

 
Ч
ɝɝɨɝ1 ȿɪɪ  ,                                              (9.11) 

ɝɞɟ ɝɨЩ  – ɞɚɜɥɟɧɢɟ ɡɚɪɹɞɤɢ, ɝɨЩ  ≥ 0,5...1,5 Ɇɉɚ. 
ɉɨ ɮɨɪɦɭɥɚɦ (9.9) – (9.11) ɞɟɥɚɸɬɫɹ ɪɚɫɱɟɬɵ  ɧɟɫɤɨɥɶɤɢɯ  ɜɚɪɢɚɧɬɨɜ 

ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɨɜ ɢ ɜɵɛɢɪɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɩɚɪɚɦɟɬɪɵ. 
ȼ ɤɚɱɟɫɬɜɟ  ɝɚɡɚ ɜ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɡɨɬ. ȼ ɪɚɫɱɟɬɚɯ 

ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɨɤɚɡɚɬɟɥɶ ɩɨɥɢɬɪɨɩɵ ɞɥɹ ɚɡɨɬɚ ɢɡɦɟɧɹɟɬɫɹ 
ɜ ɞɢɚɩɚɡɨɧɟ 1,25...1,65 (ɡɚɜɢɫɢɬ ɨɬ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɢ ɬɟɦɩɟɪɚɬɭɪɵ). 

Ɇɚɫɫɚ ɛɨɣɤɚ (ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ) ɝɢɞɪɨɭɞɚɪɧɨɝɨ  ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟ-
ɥɹɟɬɫɹ ɢɫɯɨɞɹ  ɢɡ  ɬɪɟɛɭɟɦɨɣ ɷɧɟɪɝɢɢ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ  ɢ ɫɤɨɪɨɫɬɢ ɩɨɞ-
ɜɢɠɧɵɯ ɱɚɫɬɟɣ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ (ɤɨɬɨɪɚɹ  ɛɟɪɟɬɫɹ  ɜ ɩɪɟɞɟɥɚɯ 4...8 ɦ/ɫ) ɩɨ 
ɮɨɪɦɭɥɟ 

2
1T/V2Ц    ,                                         (9.12) 

ɝɞɟ Ц  – ɦɚɫɫɚ ɛɨɣɤɚ, ɤɝ; T  – ɤɢɧɟɬɢɱɟɫɤɚɹ ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ, 
Ⱦɠ;  V1 – ɫɤɨɪɨɫɬɶ ɛɨɣɤɚ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ, ɦ/ɫ. 

Ɍɚɤɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ  ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɭɞɚɪɧɢɤɚ,  ɤɚɤ ɞɢɚɦɟɬɪɵ 
ɩɨɪɲɧɹ, ɲɬɨɤɚ, ɪɚɛɨɱɢɟ ɩɥɨɳɚɞɢ ɜɡɜɨɞɹɳɟɣ, ɫɥɢɜɧɨɣ ɩɨɥɨɫɬɟɣ, ɡɚɜɢɫɹɬ 
ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɜ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɟ ɢ ɧɨ-
ɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. ɉɪɢ ɷɬɨɦ ɦɚɤ-
ɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɞɨɥɠɧɨ ɛɵɬɶ 



ог ГȖȒȞȜȡȒȎȞțȩȓ ȡȟȠȞȜȗȟȠȐȎ 
 

 22о

ɧɟ ɛɨɥɟɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɩɪɢɜɨɞɟ ɛɚ-
ɡɨɜɨɣ ɦɚɲɢɧɵ. 

Ⱦɢɚɦɟɬɪɵ ɩɨɪɲɧɹ,  ɲɬɨɤɚ ɜɵɛɢɪɚɸɬɫɹ ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɩɪɢɦɟɧɹɟɦɵɯ 
ɞɢɚɦɟɬɪɨɜ ɩɨɪɲɧɟɣ,  ɲɬɨɤɨɜ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɚɯ ɷɤɫɤɚɜɚɬɨɪɨɜ (ɞɥɹ ɭɧɢ-
ɮɢɤɚɰɢɢ ɭɩɥɨɬɧɹɸɳɢɯ  ɷɥɟɦɟɧɬɨɜ: ɪɟɡɢɧɨɜɵɯ  ɤɨɥɟɰ, ɦɚɧɠɟɬ) ɢ ɤɨɧɫɬ-
ɪɭɤɬɢɜɧɵɯ  ɫɨɨɛɪɚɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɦɚɫɫɵ 
ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɭɞɚɪɧɢɤɚ. 

Ɋɚɛɨɱɢɟ ɩɪɨɯɨɞɧɵɟ ɫɟɱɟɧɢɹ ɤɚɧɚɥɨɜ ɛɥɨɤɚ ɭɩɪɚɜɥɟɧɢɹ  ɝɢɞɪɨɭɞɚɪ-
ɧɢɤɚ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɯ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ ɩɪɢ ɩɟɪɟɬɟɤɚɧɢɢ ɪɚɛɨɱɟɣ  ɠɢɞɤɨɫɬɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɱɟɝɨ 
ɯɨɞɚ ɛɨɣɤɚ.  

Ɂɧɚɱɟɧɢɹ ɪɚɞɢɚɥɶɧɨɣ ɞɟɮɨɪɦɚɰɢɢ ɭɩɪɭɝɨɝɨ ɡɚɩɨɪɧɨ-
ɪɟɝɭɥɢɪɭɸɳɟɝɨ ɷɥɟɦɟɧɬɚ ɞɥɹ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɯ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ ɩɪɢ-
ɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 2...5 ɦɦ. Ɍɨɥɳɢɧɚ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɜ 
ɩɪɟɞɟɥɚɯ 3...7 ɦɦ. ȼ ɤɚɱɟɫɬɜɟ ɦɚɬɟɪɢɚɥɚ ɭɩɪɭɝɨɝɨ ɷɥɟɦɟɧɬɚ ɢɫɩɨɥɶɡɭ-
ɸɬɫɹ ɛɟɧɡɨɦɚɫɥɨɫɬɨɣɤɢɟ ɪɟɡɢɧɵ, ɫɨɜɪɟɦɟɧɧɵɟ ɷɥɚɫɬɨɦɟɪɵ, ɤɨɦɩɨɡɢ-
ɰɢɨɧɧɵɟ ɢ ɞɪɭɝɢɟ ɦɚɬɟɪɢɚɥɵ. 

ɑɚɫɬɨɬɚ ɭɞɚɪɨɜ  ɝɢɞɪɨɭɞɚɪɧɢɤɚ ɡɚɜɢɫɢɬ ɨɬ ɜɪɟɦɟɧɢ ɰɢɤɥɚ, ɧɚ ɤɨɬɨɪɨɟ 
ɜɥɢɹɸɬ ɯɨɞ ɛɨɣɤɚ, ɪɚɛɨɱɚɹ ɩɥɨɳɚɞɶ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ, ɩɨɞɚɱɚ ɧɚɫɨɫɚ 
ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. 

ȼɪɟɦɹ ɢɞɟɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɛɟɡ 
ɭɱɟɬɚ ɜɪɟɦɟɧɢ ɡɚɞɟɪɠɤɢ ɜɡɜɨɞɚ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 
ɪɯɯɯɰ ЭЭT  ,                                           (9.13) 

ɝɞɟ ɰT  – ɜɪɟɦɹ ɰɢɤɥɚ, ɫ; ɯɯЭ  – ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɫ; ɪɯЭ  – ɜɪɟɦɹ ɪɚɛɨ-
ɱɟɝɨ ɯɨɞɚ, ɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ КФ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

 
ɪɯɯɯК /ЭЭФ  .                                          (9.14) 

Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ ɪɚɛɨɱɟɝɨ ɰɢɤɥɚ ɜ ɪɚɫɱɟɬɚɯ ɩɪɢ-
ɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ КФ = 5...10. 

ȼɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 
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1ɜɯɯ Х/QSЭ  ,                                       (9.15) 
ɝɞɟ ɯɯЭ  – ɜɪɟɦɹ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ɫ; ɜS  – ɪɚɛɨɱɚɹ (ɷɮɮɟɤɬɢɜɧɚɹ) ɩɥɨɳɚɞɶ 
ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ; Х  – ɯɨɞ ɩɨɞɜɢɠɧɵɯ ɱɚɫɬɟɣ, ɦ; 1Q  – ɪɚɫɯɨɞ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɪɚɜɧɵɣ ɩɨɞɚɱɟ  ɧɚɫɨɫɚ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. 

ɋ ɭɱɟɬɨɦ ɮɨɪɦɭɥ (9.14) ɢ (9.15) ɜɪɟɦɹ ɰɢɤɥɚ ɪɚɜɧɨ 
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ɜ
ɰ  .                                        (9.16) 

ɑɚɫɬɨɬɚ ɭɞɚɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 
 

ɰ1/TЧ  .                                                (9.17) 
Ɂɧɚɹ ɷɧɟɪɝɢɸ ɢ ɱɚɫɬɨɬɭ  ɭɞɚɪɨɜ,  ɨɩɪɟɞɟɥɹɟɦ  ɷɮɮɟɤɬɢɜɧɭɸ ɭɞɚɪɧɭɸ 

ɦɨɳɧɨɫɬɶ ɩɨ ɮɨɪɦɭɥɟ ЧTNɭɞ  . 
ɄɉȾ ɝɢɞɪɨɭɞɚɪɧɨɝɨ  ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ ɷɮɮɟɤ-

ɬɢɜɧɨɣ ɭɞɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɤ ɦɨɳɧɨɫɬɢ, ɪɚɡɜɢɜɚɟɦɨɣ  ɧɚɫɨɫɨɦ ɛɚɡɨɜɨɣ 
ɦɚɲɢɧɵ: 

 
ɧɭɞ NNη   ,                                          (9.18) 

ɝɞɟ ɧN  – ɦɨɳɧɨɫɬɶ, ɪɚɡɜɢɜɚɟɦɚɹ  ɧɚɫɨɫɨɦ, ȼɬ, 1ɫɪɧ QЩN  , ɡɞɟɫɶ ɪɫɪ – 
ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɜɨ ɜɡɜɨɞɹɳɟɣ  ɩɨɥɨɫɬɢ, ɉɚ;  1Q  – ɩɨɞɚɱɚ ɧɚɫɨɫɚ, ɦ3/ɫ. 

ɋɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɡɚ ɰɢɤɥ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 

 ɰɌ

0ɰ
ɫɪ Щ(Э)НЭ

Ɍ
1Щ ,                                   (9.19) 

ɝɞɟ Щ(Э) – ɮɭɧɤɰɢɹ ɢɡɦɟɧɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨ ɜɡɜɨɞɹɳɟɣ ɩɨɥɨɫɬɢ ɝɢɞɪɨ-
ɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

Ɋɚɡɥɢɱɚɸɬ ɬɚɤɠɟ ɄɉȾ ɪɚɡɝɨɧɚ, ɤɨɬɨɪɵɣ ɜɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 
ɷɧɟɪɝɢɢ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ ɤ ɷɧɟɪɝɢɢ ɫɠɚɬɨɝɨ ɝɚɡɚ ɩɧɟɜɦɨɚɤɤɭɦɭɥɹɬɨɪɚ 
Дɫɦ. ɮɨɪɦɭɥɭ (9.8)Ж. 

Ɋɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ 
ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ ɦɚɬɟɪɢɚɥɚ, ɩɨɫɚɞɨɤ ɩɨɞɜɢɠɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɱɢɫ-
ɬɨɬɵ ɪɚɛɨɱɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, ɬɢɩɨɜ ɭɩɥɨɬɧɟɧɢɣ ɢ ɭɱɟɬɚ ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ 
ɩɪɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɢ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɉɨɫɤɨɥɶɤɭ  ɜ ɧɚɫɬɨɹ-
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ɳɟɟ ɜɪɟɦɹ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɟɬ ɲɢɪɨɤɨɞɨɫɬɭɩɧɚɹ ɥɢɬɟɪɚɬɭɪɚ ɩɨ  
ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɸ  ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɬɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɦɟ-
ɧɹɬɶ ɢɦɟɸɳɢɟɫɹ ɪɟɤɨɦɟɧɞɚɰɢɢ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ. 

ɉɨ ɜɨɡɦɨɠɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɭɧɢɮɢɰɢɪɨɜɚɬɶ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟ-
ɦɟɧɬɵ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɢ ɞɪɭɝɢɦɢ ɷɥɟɦɟɧ-
ɬɚɦɢ ɛɚɡɨɜɨɣ ɦɚɲɢɧɵ. 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɫɤɨɪɨɫɬɢ ɛɨɣɤɚ ɜ ɦɨɦɟɧɬ ɭɞɚɪɚ, ɷɧɟɪɝɢɢ,  
ɱɚɫɬɨɬɵ ɭɞɚɪɨɜ, ɭɞɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɞɪ.) ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɬɟɨɪɟ-
ɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɫɧɨɜɨɣ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ ɦɚɬɟɦɚɬɢɱɟ-
ɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 

 
ВȜȝȞȜȟы Ȗ ȕȎȒȎțȖя Ȓșя ȟȎȚȜȘȜțȠȞȜșя 

 

1. Ƚɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɝɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ? 
2. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɝɢɞɪɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ? 
3. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ? 
4. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɦɨɥɨɬɚ? 
5. Ʉɚɤɢɟ ɛɵɜɚɸɬ ɝɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ? 
6. ɑɬɨ ɬɚɤɨɟ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ? 
7. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɯ ɝɢɞɪɨɭɞɚɪɧɵɯ 

ɭɫɬɪɨɣɫɬɜ? 
8. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
9. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ? 
10. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɷɮɮɟɤɬɢɜɧɚɹ (ɭɞɚɪɧɚɹ) ɦɨɳɧɨɫɬɶ 

ɝɢɞɪɨɭɞɚɪɧɢɤɚ? 
11. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ? 
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Пɪɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɝɢɞɪɚɜɥɢɤɢ ɜɨɡɪɚɫɬɚɟɬ ɜ ɫɜɹɡɢ ɫ ɩɨɬɪɟɛɧɨ-
ɫɬɹɦɢ ɫɨɜɪɟɦɟɧɧɨɣ ɬɟɯɧɢɤɢ ɜ ɫɨɡɞɚɧɢɢ ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɩɪɢɜɨɞɚ. Ɉɛɴɟɦɧɵɣ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ ɹɜɥɹɟɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ ɦɨ-
ɛɢɥɶɧɵɯ ɦɚɲɢɧ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɢ ɩɪɨɦɵɲɥɟɧ-
ɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ (ɩɪɢɥ. 7, 8). 

Ɉɛɳɢɟ ɬɟɧɞɟɧɰɢɢ ɞɚɥɶɧɟɣɲɟɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚ-
ɧɢɹ ɫɥɟɞɭɸɳɢɟ: 

- ɪɚɫɲɢɪɟɧɢɟ ɞɢɚɩɚɡɨɧɨɜ ɢɡɦɟɧɟɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ [ɜ ɩɟɪɜɭɸ 
ɨɱɟɪɟɞɶ ɞɚɜɥɟɧɢɣ (ɞɨ 32…40 Мɉɚ) ɢ ɪɚɫɯɨɞɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ]; 

- ɩɪɢɦɟɧɟɧɢɟ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɜ ɩɪɢɜɨɞɚɯ; 

- ɩɨɜɵɲɟɧɢɟ ɛɟɡɨɬɤɚɡɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɧɚɢɛɨɥɟɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɝɢɞɪɨɫɢɫɬɟɦ; 

- ɫɧɢɠɟɧɢɟ ɦɟɬɚɥɥɨɟɦɤɨɫɬɢ ɢ ɭɪɨɜɧɹ ɲɭɦɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɪɢ ɪɚɛɨɬɟ 
ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɹ ɢ ɭɧɢɮɢɤɚɰɢɹ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɨɜɵɲɟɧɢɟ КɉД ɝɢɞɪɨɦɚɲɢɧ ɜɨ ɜɫɟɦ ɞɢɚɩɚɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɪɚɛɨɱɢɯ 

ɩɚɪɚɦɟɬɪɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɨɛɥɚɫɬɢ ɢɯ ɩɪɢɦɟɧɟɧɢɹ.  
В ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɟɞɩɨɱɬɟɧɢɟ ɨɬɞɚɟɬɫɹ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɤɨɧɫɬɪɭɤ-

ɰɢɹɦ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɧɢɜɟɪɫɚɥɢɡɚɰɢɢ – ɫɭɳɟɫɬɜɟɧ-
ɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɧɨɦɟɧɤɥɚɬɭɪɵ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ 
ɤɨɦɩɥɟɤɫɧɨɣ ɝɢɞɪɨɮɢɤɚɰɢɢ ɦɨɛɢɥɶɧɵɯ ɦɚɲɢɧ. 

ɉɨɦɢɦɨ ɫɨɡɞɚɧɢɹ ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɝɢɞɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɤ ɨɫ-
ɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɟɝɨ ɭɧɢɮɢɤɚɰɢɢ ɨɬɧɨɫɹɬɫɹ ɦɨɞɭɥɶɧɵɣ ɦɟɬɨɞ ɤɨɧ-
ɫɬɪɭɢɪɨɜɚɧɢɹ, ɦɨɞɢɮɢɤɚɰɢɹ ɛɚɡɨɜɵɯ ɦɨɞɟɥɟɣ. 

Уɫɤɨɪɟɧɢɸ ɪɚɡɜɢɬɢɹ ɝɢɞɪɨɩɪɢɜɨɞɨɜ ɛɭɞɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɧɚɤɨɩɥɟ-
ɧɢɟ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɧɨɜɵɟ ɧɚɭɱɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɞɨɫɬɢɠɟɧɢɹ, ɪɚɫ-
ɲɢɪɹɸɳɢɟɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɫɨɜɟɪɲɟɧɫɬ-
ɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɩɪɨɝɪɟɫɫ ɜ ɨɛ-
ɥɚɫɬɢ ɦɚɬɟɪɢɚɥɨɜɟɞɟɧɢɹ. 
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http://www.ecoinvent.ru/upload/seminars/Seminar_GA3.pdf, ɫɜɨɛɨɞɧɵɣ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 
20.06.2014). 

35. Internet-ɢɧɮɨɪɦɚɰɢɹ ɫ ɫɚɣɬɨɜ ɩɪɟɞɩɪɢɹɬɢɣ ɢ ɨɪɝɚɧɢɡɚɰɢɣ [Эɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: Сttp://ааа.СвНЦarФОt.ru/МataloР, ɫɜɨɛɨɞɧɵɣ (ɞɚɬɚ ɨɛɪɚɳɟɧɢɹ: 20.06.2014). 
36. Кɪɚɬɤɢɣ ɢɥɥɸɫɬɪɢɪɨɜɚɧɧɵɣ ɪɭɫɫɤɨ-ɚɧɝɥɢɣɫɤɢɣ ɫɥɨɜɚɪɶ ɩɨ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɦ 

ɦɚɲɢɧɚɦ / ɇ. ɋ. Ƚɚɥɞɢɧ ɢ ɞɪ. – Ɉɦɫɤ : ɋɢɛȺȾɂ, 2006. – 45 ɫ. 

http://www.gidromolot.ru/
http://www.ecoinvent.ru/
http://www.ecoinvent.ru/upload/seminars/Seminar_GA3.pdf
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ǽǾИǹǼǴǳǻИǳ 1 

 

ȁȟșȜȐțȩȓ ȑȞȎȢȖȥȓȟȘȖȓ ȜȏȜȕțȎȥȓțȖȭ 

ȜȟțȜȐțȩȣ ȫșȓȚȓțȠȜȐ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 

Эɥɟɦɟɧɬɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɝɢɞɪɨɩɪɢɜɨɞɚ ɩɨɤɚɡɵɜɚɸɬɫɹ ɧɚ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɝɢɞ-
ɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɩɨɥɧɵɣ ɫɨɫɬɚɜ ɷɥɟɦɟɧɬɨɜ ɢ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, ɜ 
ɜɢɞɟ ɭɫɥɨɜɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɨɡɧɚɱɟɧɢɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ȽɈɋɌ 2.780-96, 

ȽɈɋɌ 2.781-96, ȽɈɋɌ 2.782-96, ȽɈɋɌ 2.784-96. 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɚ ɫɯɟɦɵ ɍɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ 

 

 

ɇɚɫɨɫ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɧɟɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 

 
 

 

 

ɇɚɫɨɫ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 
 

 

ɇɚɫɨɫ ɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɧɟɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 

 
 

 

 

 

 

ɇɚɫɨɫ ɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 
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ɇɚɫɨɫ ɪɟɝɭɥɢɪɭɟɦɵɣ ɫ ɪɟɝɭɥɹɬɨɪɨɦ 
ɦɨɳɧɨɫɬɢ 

 

 
 

 

 

Ƚɢɞɪɨɦɨɬɨɪ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɧɟɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 

 

 

 
 

 

Ƚɢɞɪɨɦɨɬɨɪ ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 

 

 

 

 

 

 

Ƚɢɞɪɨɦɨɬɨɪ ɪɟɝɭɥɢɪɭɟɦɵɣ 

ɫ ɪɟɜɟɪɫɢɜɧɵɦ ɩɨɬɨɤɨɦ 

 

 

 

 

 

 

 

 

Ƚɢɞɪɨɰɢɥɢɧɞɪ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ  
ɞɟɣɫɬɜɢɹ ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɲɬɨɤɨɦ 
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Ƚɢɞɪɨɰɢɥɢɧɞɪ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 

ɞɟɣɫɬɜɢɹ ɩɨɪɲɧɟɜɨɣ 

(ɛɟɡ ɭɤɚɡɚɧɢɹ 

ɫɩɨɫɨɛɚ ɜɨɡɜɪɚɬɚ ɲɬɨɤɚ) 
 

 

 
 

 

 

Ƚɢɞɪɨɰɢɥɢɧɞɪ ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 

ɞɟɣɫɬɜɢɹ ɩɨɪɲɧɟɜɨɣ 

(ɫ ɜɨɡɜɪɚɬɨɦ ɲɬɨɤɚ ɩɪɭɠɢɧɨɣ) 

 

 
 

 

Ƚɢɞɪɨɰɢɥɢɧɞɪ ɬɟɥɟɫɤɨɩɢɱɟɫɤɢɣ  
ɫ ɨɞɧɨɫɬɨɪɨɧɧɢɦ ɜɵɞɚɜɥɢɜɚɧɢɟɦ 

 

 

 

 

 
 

 

 

 

ɉɨɜɨɪɨɬɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ 

 

 

 

 

 

 

 

Ʉɥɚɩɚɧ ɧɚɩɨɪɧɵɣ 

(ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ  
ɢɥɢ ɩɟɪɟɥɢɜɧɨɣ) 
 

 

 

 

 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ 

ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 
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Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

ɬɪɟɯɩɨɡɢɰɢɨɧɧɵɣ 

ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ 

 

 
 

 

 

Ʉɥɚɩɚɧ ɧɚɩɨɪɧɵɣ 

(ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ) 

 

 

 
 

 

 

Ʉɥɚɩɚɧ ɨɛɪɚɬɧɵɣ 

 

 
 

 

 

 

Ƚɢɞɪɨɡɚɦɨɤ ɨɞɧɨɫɬɨɪɨɧɧɢɣ 

 

 

 
 

 

 

 

Ⱦɪɨɫɫɟɥɶ ɪɟɝɭɥɢɪɭɟɦɵɣ 

 

 

 

 
 

 

 

Ⱦɪɨɫɫɟɥɶ ɫ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ 
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Ɏɢɥɶɬɪ 

 

 
 

 

 

Ɉɯɥɚɞɢɬɟɥɶ ɛɟɡ ɭɤɚɡɚɧɢɹ  
ɩɨɞɜɨɞɚ ɢ ɨɬɜɨɞɚ 

 

 
 

 

Ƚɢɞɪɨɛɚɤ 

 

 
 

 

 

Ⱥɤɤɭɦɭɥɹɬɨɪ ɩɪɭɠɢɧɧɵɣ 

ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

 

 
 

 

 

Ɋɚɫɯɨɞɨɦɟɪ 

 
   

 

 

Ɍɟɪɦɨɞɚɬɱɢɤ 

 

 
 

 

Ɇɚɧɨɦɟɬɪ 
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БȡȘȐȓțțȩȓ ȝȜȕȖȤȖȜțțȩȓ ȜȏȜȕțȎȥȓțȖȭ ȜȟțȜȐțȩȣ  
ȫșȓȚȓțȠȜȐ ȑȖȒȞȜȝȞȖȐȜȒȎ țȎ ȝȞȖțȤȖȝȖȎșȪțȩȣ  

ȑȖȒȞȎȐșȖȥȓȟȘȖȣ ȟȣȓȚȎȣ ȝȜ ГǼǿȀ згмей-76 

 

ɍɫɬɪɨɣɫɬɜɨ (ɨɛɳɟɟ ɨɛɨɡɧɚɱɟɧɢɟ)……………………………………………... Ⱥ 

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ …………………………………………………………….. ȺɄ 

Ⱥɩɩɚɪɚɬ ɬɟɩɥɨɨɛɦɟɧɧɵɣ ……………………………………………………..... ȺɌ 

Ƚɢɞɪɨɛɚɤ ……………………………………………………………………….. Ȼ 

Ƚɢɞɪɨɞɜɢɝɚɬɟɥɶ ɩɨɜɨɪɨɬɧɵɣ …………………………………….................... Ⱦ 

Ⱦɟɥɢɬɟɥɶ ɩɨɬɨɤɚ …………………………………………………………….…. Ⱦɉ 

Ƚɢɞɪɨɞɪɨɫɫɟɥɶ …………………………………………………….................... ȾɊ 

Ƚɢɞɪɨɡɚɦɨɤ …………………………………………………………………..…. ɁɆ 

Ƚɢɞɪɨɤɥɚɩɚɧ ……………………………………………………………….….… Ʉ 

Ƚɢɞɪɨɤɥɚɩɚɧ ɨɛɪɚɬɧɵɣ ……………………………………………………..….. ɄɈ 

Ƚɢɞɪɨɤɥɚɩɚɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ……………………………….................... Ʉɉ 

Ƚɢɞɪɨɤɥɚɩɚɧ ɪɟɞɭɤɰɢɨɧɧɵɣ ………………………………………………..…. ɄɊ 

Ƚɢɞɪɨɦɨɬɨɪ ……………………………………………………………………... Ɇ 

Ɇɚɧɨɦɟɬɪ …………………………………………………………..................... Ɇɇ 

ɇɚɫɨɫ …………………………………………………………………………….. ɇ 

ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ……………………………………..................... ɇȺ 

ɇɚɫɨɫ-ɦɨɬɨɪ …………………………………………………………………..… ɇɆ 

ɇɚɫɨɫ ɩɥɚɫɬɢɧɱɚɬɵɣ ………………………………………………………….... ɇɆ 

ɇɚɫɨɫ ɪɚɞɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ……………………………………..................... ɇɊ 

Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ……………………………………………..................... Ɋ 

Ƚɢɞɪɨɚɩɩɚɪɚɬ ɡɨɥɨɬɧɢɤɨɜɵɣ ……………………………………..................... ɊɁ 

Ƚɢɞɪɨɚɩɩɚɪɚɬ ɤɥɚɩɚɧɧɵɣ ………………………………………………….…... ɊɄ 

Ɋɟɝɭɥɹɬɨɪ ɩɨɬɨɤɚ ……………………………………………………………...... Ɋɉ 

ɋɭɦɦɚɬɨɪ ɩɨɬɨɤɚ …………………………………………………..................... ɋɉ 

Ɍɟɪɦɨɦɟɬɪ ……………………………………………………………………..... Ɍ 

Ƚɢɞɪɨɭɫɢɥɢɬɟɥɶ ……………………………………………………………….... ɍɋ 

Ɏɢɥɶɬɪ …………………………………………………………………………... Ɏ 

Ƚɢɞɪɨɰɢɥɢɧɞɪ ……………………………………………………..................... ɐ 
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ǼȏȞȎȕȤȩ ȑȖȒȞȜȚȎȦȖț 

ȝȞȜȖȕȐȜȒȟȠȐȎ ȕȎȞȡȏȓȔțȩȣ ȢȖȞȚ 

 

 
 

 

ɇɚɫɨɫ ɲɟɫɬɟɪɟɧɧɵɣ AZPG-1ɯ032  
(q = 32 ɫɦ3

) BOSCH REXROTH 

 

 

ɇɚɫɨɫ ɲɟɫɬɟɪɟɧɧɵɣ CP222_060 

(q = 97 ɫɦ3
) SAUER-DANFOSS 

 

 

 

 

 

ɇɚɫɨɫ ɲɟɫɬɟɪɟɧɧɵɣ 

ɜɧɭɬɪɟɧɧɟɝɨ ɡɚɰɟɩɥɟɧɢɹ  
PGH3-2x/016 (350 ɛɚɪ) 

BOSCH REXROTH 

 

ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  
ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ A4F0250 (400 ɛɚɪ)  

BOSCH REXROTH 
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ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  
ɪɟɝɭɥɢɪɭɟɦɵɣ A11V0130(400 ɛɚɪ)  

BOSCH REXROTH 

 

 

 

ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɫ ɧɚɤɥɨɧɧɵɦ ɛɥɨɤɨɦ  
ɪɟɝɭɥɢɪɭɟɦɵɣ A7V0160 (400 ɛɚɪ)  

BOSCH REXROTH 

 

 

 

 

 
 

ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  
ɪɟɝɭɥɢɪɭɟɦɵɣ SPV2И070 (460ɛɚɪ)  

SAUER-DANFOSS 

 

ɇɚɫɨɫ ɪɚɞɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ 1PF1R4-1x/3… 

(500 ɛɚɪ) BOSCH REXROTH 
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Ƚɢɞɪɨɦɨɬɨɪ ɪɚɞɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɆɄɆ20(200 ɛɚɪ)  
BOSCH REXROTH 

 

 

 

 

 

 
 

Ƚɢɞɪɨɦɨɬɨɪ ɪɚɞɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɪɟɝɭɥɢɪɭɟɦɵɣ ɇɆɋ03015 

(241 ɛɚɪ) KAWASAKI 

 

 

Ƚɢɞɪɨɦɨɬɨɪ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ 

ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  
ɪɟɝɭɥɢɪɭɟɦɵɣ A10V028/52 (315 ɛɚɪ) 

BOSCH REXROTH 
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Ƚɢɞɪɨɦɨɬɨɪ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɫ ɧɚɤɥɨɧɧɵɦ ɛɥɨɤɨɦ  
ɪɟɝɭɥɢɪɭɟɦɵɣ A2VɄ28/52 (315 ɛɚɪ) BOSCH REXROTH 

 

 

 
ɇɚɫɨɫ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɣ ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  

ɪɟɝɭɥɢɪɭɟɦɵɣ Ɇ23ɊɌ (345 ɛɚɪ) SAUER-DANFOSS 
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ɋɯɟɦɚ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ  

 

 
ɋɯɟɦɚ ɪɚɞɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ  
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥ. 3 

 
ɋɯɟɦɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ  

 

 
ɋɯɟɦɚ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɹ 

ɫ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɭɩɪɚɜɥɟɧɢɟɦ 
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ǽǾИǹǼǴǳǻИǳ 4 

 

ǼȞȖȓțȠȖȞȜȐȜȥțȩȓ ȕțȎȥȓțȖȭ ȘȜȫȢȢȖȤȖȓțȠȜȐ  
ȚȓȟȠțȩȣ ȟȜȝȞȜȠȖȐșȓțȖȗ 

țȓȘȜȠȜȞȩȣ ȫșȓȚȓțȠȜȐ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 

Ɍɢɩ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ Ʉɨɷɮɮɢɰɢɟɧɬ  

Ɂɨɥɨɬɧɢɤɨɜɵɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 2…4 

Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 2…3 

Ⱦɪɨɫɫɟɥɶ 2…2,2 

Ɋɚɡɴɟɦɧɚɹ ɫɚɦɨɡɚɩɢɪɚɸɳɚɹɫɹ ɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɦɭɮɬɚ 1…1,5 

Ɏɢɥɶɬɪ 2…3 

ɉɪɢɫɨɟɞɢɧɢɬɟɥɶɧɵɣ ɲɬɭɰɟɪ, ɩɟɪɟɯɨɞɧɢɤ 0,1…0,15 

ɉɥɚɜɧɨɟ ɤɨɥɟɧɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞ ɭɝɥɨɦ 90ɨ 0,12…0,15 

ɍɝɨɥɶɧɢɤ ɫ ɩɨɜɨɪɨɬɨɦ ɩɨɞ ɭɝɥɨɦ 90ɨ 1,5…2 

ɋɜɟɪɥɟɧɵɣ ɭɝɨɥɶɧɢɤ 2 

ȼɵɯɨɞ ɠɢɞɤɨɫɬɢ ɢɡ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɛɚɤ:  

        ɚ) ɞɥɹ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɪɟɠɢɦɚ 1 

        ɛ) ɞɥɹ ɥɚɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ 2 

ȼɯɨɞ ɜ ɝɢɞɪɨɰɢɥɢɧɞɪɵ, ɮɢɥɶɬɪɵ ɢ ɬ.ɞ. 0,8…0,9 

ȼɵɯɨɞ ɢɡ ɛɚɤɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞ ɫ ɨɫɬɪɵɦɢ ɤɪɨɦɤɚɦɢ:  

        ɚ) ɩɪɢ ɬɪɭɛɟ, ɜɵɩɨɥɧɟɧɧɨɣ ɡɚɩɨɞɥɢɰɨ ɫɨ ɫɬɟɧɤɚɦɢ ɪɟ-
ɡɟɪɜɭɚɪɚ 

0,05 

        ɛ) ɩɪɢ ɬɪɭɛɟ, ɜɵɞɜɢɧɭɬɨɣ ɜ ɛɚɤ 1 

Ɍɪɨɣɧɢɤɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɜɫɟɯ ɤɚɧɚɥɨɜ: 
         ɚ) ɩɨɬɨɤ ɫɤɥɚɞɵɜɚɟɬɫɹ 

               

 

 

 

0,5…0,7 

 

 

1,5…2 

         ɛ) ɩɨɬɨɤ ɪɚɫɯɨɞɢɬɫɹ 

                   

 

0,9…1,2 

 

 

1…1,5 
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ǽǾИǹǼǴǳǻИǳ 5 

 

ǼȞȖȓțȠȖȞȜȐȜȥțȩȓ ȕțȎȥȓțȖȭ 

ȚȎȘȟȖȚȎșȪțȩȣ ȟȘȜȞȜȟȠȓȗ ȠȓȥȓțȖȭ ȞȎȏȜȥȓȗ ȔȖȒȘȜȟȠȖ 

 

ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɥɢɧɢɢ ɋɤɨɪɨɫɬɶ v , ɦ/ɫ,  ɧɟ ɛɨɥɟɟ 

ȼɫɚɫɵɜɚɸɳɚɹ 1,2 

ɋɥɢɜɧɚɹ 2,0 

ɇɚɩɨɪɧɚɹ (ɧɚɝɧɟɬɚɬɟɥɶɧɚɹ) ɩɪɢ ɞɚɜɥɟɧɢɹɯ, Ɇɉɚ: 
ɞɨ 2,5 

2,5 

ɞɨ 10 4,0 

ɞɨ 16 5,0 

          ɫɜɵɲɟ 25 6,2 

 

 

 

 

ǽǾИǹǼǴǳǻИǳ 6 

 

ǿȞȓȒțȭȭ ȐȩȟȜȠȎ țȓȞȜȐțȜȟȠȓȗ (ȎȏȟȜșȬȠțȎȭ ȦȓȞȜȣȜȐȎȠȜȟȠȪ)  
ȐțȡȠȞȓțțȖȣ ȝȜȐȓȞȣțȜȟȠȓȗ ȠȞȡȏȜȝȞȜȐȜȒȜȐб  
ȐȩȝȜșțȓțțȩȣ Ȗȕ ȞȎȕșȖȥțȩȣ ȚȎȠȓȞȖȎșȜȐ 

 

Ɍɢɩ ɬɪɭɛɨɩɪɨɜɨɞɚ Ⱥɛɫɨɥɸɬɧɚɹ ɲɟɪɨɯɨɜɚɬɨɫɬɶ , ɦɦ 

ɋɬɚɥɶɧɵɟ ɰɟɥɶɧɨɬɹɧɭɬɵɟ 0,04…0,08 

ɑɭɝɭɧɧɵɟ ɢ ɫɬɚɥɶɧɵɟ ɫ ɤɨɪɪɨɡɢɟɣ 0,2…0,3 

Ɇɟɞɧɵɟ, ɥɚɬɭɧɧɵɟ, ɚɥɸɦɢɧɢɟɜɵɟ 
ɰɟɥɶɧɨɬɹɧɭɬɵɟ 

0,01…0,05 

Ɋɟɡɢɧɨɜɵɟ ɪɭɤɚɜɚ ɢ ɲɥɚɧɝɢ 0,03 
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ǽǾИǹǼǴǳǻИǳ 7 

 

ǼȟțȜȐțȩȓ ȜȝȞȓȒȓșȓțȖȭ Ȗ ȕȎȐȖȟȖȚȜȟȠȖ  
ȑȖȒȞȎȐșȖȘȖ Ȗ ȑȖȒȞȜȝȞȖȐȜȒȎ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɩɪɟɞɟɥɟɧɢɹ ɢ ɡɚɜɢɫɢɦɨɫɬɢ 

1 2 

ɉɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ Ɇɚɫɫɚ ɠɢɞɤɨɫɬɢ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ: m/Vρ  

 

ɋɠɢɦɚɟɦɨɫɬɶ ɋɜɨɣɫɬɜɨ ɠɢɞɤɨɫɬɢ ɢɡɦɟɧɹɬɶ ɫɜɨɸ ɩɥɨɬɧɨɫɬɶ (ɨɛɴɟɦ) ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɢ (ɢɥɢ) ɬɟɦɩɟɪɚɬɭɪɵ 

 

ȼɹɡɤɨɫɬɶ ɋɜɨɣɫɬɜɨ ɠɢɞɤɨɫɬɢ ɨɤɚɡɵɜɚɬɶ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶ-
ɧɨɦɭ ɞɜɢɠɟɧɢɸ (ɫɞɜɢɝɭ) ɱɚɫɬɢɰ ɠɢɞɤɨɫɬɢ 

 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɹɡɤɨɫɬɢ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨɫɬɢ ȝ , ɜɯɨɞɹɳɢɣ ɜ ɜɵɪɚɠɟ-

ɧɢɟ ɡɚɤɨɧɚ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ ɇɶɸɬɨɧɚ: 
dy

dvȝτ , ɝɞɟ   τ  – ɤɚ-

ɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɭɞɟɥɶɧɚɹ ɫɢɥɚ ɬɪɟɧɢɹ) ɧɚ ɷɥɟɦɟɧ-
ɬɚɪɧɨɣ ɩɥɨɳɚɞɤɟ, ɥɟɠɚɳɟɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɨɩɪɢɤɚɫɚɸ-

ɳɢɯɫɹ ɫɥɨɟɜ ɞɜɢɠɭɳɟɣɫɹ ɠɢɞɤɨɫɬɢ; 
dy

dv
 – ɩɪɨɢɡɜɨɞɧɚɹ ɫɤɨ-

ɪɨɫɬɢ ɫɥɨɟɜ ɠɢɞɤɨɫɬɢ V  ɩɨ ɧɨɪɦɚɥɢ y  ɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɦ 
ɫɥɨɹɦ ɠɢɞɤɨɫɬɢ (ɩɨɩɟɪɟɱɧɵɣ ɝɪɚɞɢɟɧɬ ɫɤɨɪɨɫɬɢ) 
 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ 

ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɹɡɤɨɫɬɢ 

ȼɟɥɢɱɢɧɚ Ȟ , ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɤɨɷɮɮɢɰɢ-
ɟɧɬɚ ɜɹɡɤɨɫɬɢ ȝ  ɤ ɩɥɨɬɧɨɫɬɢ ɠɢɞɤɨɫɬɢ ρ : ȝ/ρȞ  

 

ɀɢɜɨɟ ɫɟɱɟɧɢɟ 

ɩɨɬɨɤɚ 

ɉɨɩɟɪɟɱɧɨɟ ɫɟɱɟɧɢɟ ɩɨɬɨɤɚ S , ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɟ ɤ ɧɚɩɪɚɜ-
ɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ 

 

Ɋɚɫɯɨɞ Ʉɨɥɢɱɟɫɬɜɨ ɠɢɞɤɨɫɬɢ, ɩɪɨɬɟɤɚɸɳɟɣ ɱɟɪɟɡ ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɜ 
ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ: 
ɨɛɴɟɦɧɵɣ ɪɚɫɯɨɞ V/tQ ,  

ɝɞɟ V  – ɨɛɴɟɦ; t  – ɜɪɟɦɹ 

 

Ⱦɚɜɥɟɧɢɟ ȼɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɫɢɥɨɣ, ɩɪɢɯɨɞɹɳɟɣɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɨɜɟɪɯɧɨɫɬɢ (ɩɪɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɧɚɝɪɭɡɤɟ): 

F/Sp ,  

ɝɞɟ F  – ɫɢɥɚ, ɧɨɪɦɚɥɶɧɚɹ ɤ ɩɨɜɟɪɯɧɨɫɬɢ; S  – ɩɥɨɳɚɞɶ ɩɨ-
ɜɟɪɯɧɨɫɬɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥ. 7 

1 2 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ 

ɋɤɨɪɨɫɬɶ, ɫ ɤɨɬɨɪɨɣ ɞɨɥɠɧɵ ɛɵɥɢ ɛɵ ɞɜɢɝɚɬɶɫɹ ɜɫɟ ɱɚɫɬɢ-
ɰɵ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɞɚɧɧɨɟ ɠɢɜɨɟ ɫɟɱɟɧɢɟ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɥ-
ɫɹ ɪɚɫɯɨɞ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟ-
ɧɢɸ ɫɤɨɪɨɫɬɟɣ ɜ ɷɬɨɦ ɠɟ ɠɢɜɨɦ ɫɟɱɟɧɢɢ: Q/SV , 

ɝɞɟ V  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ; Q  – ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ;  
S  – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ 

 

ɍɪɚɜɧɟɧɢɟ 

ɧɟɪɚɡɪɵɜɧɨɫɬɢ  
ɩɨɬɨɤɚ  
(ɩɨɫɬɨɹɧɫɬɜɚ 

ɪɚɫɯɨɞɚ) 

ɍɪɚɜɧɟɧɢɟ ɜɵɪɚɠɚɟɬ ɩɨɫɬɨɹɧɫɬɜɨ ɪɚɫɯɨɞɚ ɠɢɞɤɨɫɬɢ, ɩɪɨ-
ɯɨɞɹɳɟɣ ɱɟɪɟɡ ɤɚɠɞɨɟ ɫɟɱɟɧɢɟ ɜɞɨɥɶ ɩɨɬɨɤɚ:  
 

const...SVVSVSQ 2211 ,  

ɝɞɟ S  – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ; V  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨ-
ɬɨɤɚ ɜ ɫɟɱɟɧɢɢ 

 

ɍɪɚɜɧɟɧɢɟ Ȼɟɪɧɭɥɥɢ 

ɞɥɹ ɩɨɬɨɤɚ 

ɪɟɚɥɶɧɨɣ ɠɢɞɤɨɫɬɢ 

ɉɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɞɜɢɠɟɧɢɢ ɠɢɞɤɨɫɬɢ ɭɪɚɜɧɟɧɢɟ Ȼɟɪ-
ɧɭɥɥɢ, ɡɚɩɢɫɚɧɧɨɟ ɞɥɹ ɞɜɭɯ ɫɟɱɟɧɢɣ ɩɨɬɨɤɚ (ɩɟɪɜɨɟ ɫɟɱɟɧɢɟ 
ɧɚɱɚɥɶɧɨɟ), ɢɦɟɟɬ ɜɢɞ 

 

ɩɨɬ

2
222

2

2
111

1 h
2g

Vα
γ

p
z

2g

Vα
γ
p

z , 

ɝɞɟ p  – ɞɚɜɥɟɧɢɟ ɜ ɰɟɧɬɪɟ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ; z  – ɝɟɨɦɟɬɪɢ-
ɱɟɫɤɚɹ ɜɵɫɨɬɚ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɫɟɱɟɧɢɹ;  – ɭɞɟɥɶɧɵɣ ɜɟɫ 
ɠɢɞɤɨɫɬɢ, ρgγ ; V  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ; α  – ɤɨɷɮ-
ɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ; ɩɨɬh  – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɬɨɤɟ ɦɟɠɞɭ 
ɩɟɪɜɵɦ ɢ ɜɬɨɪɵɦ ɫɟɱɟɧɢɹɦɢ 

ɑɢɫɥɨ Ɋɟɣɧɨɥɶɞɫɚ 

(ɤɪɢɬɟɪɢɣ 

ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ) 

Ȼɟɡɪɚɡɦɟɪɧɚɹ ɜɟɥɢɱɢɧɚ Rɟ , ɯɚɪɚɤɬɟɪɢɡɭɸɳɚɹ ɪɟɠɢɦ ɞɜɢ-
ɠɟɧɢɹ. 

Ⱦɥɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ ɜɧɭɬɪɟɧɧɢɦ ɞɢɚɦɟɬ-

ɪɨɦ d  
Ȟ

Vd
Rɟ , 

ɝɞɟ V  – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ; Ȟ  – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨ-
ɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ. 
Ɂɧɚɱɟɧɢɟ ɱɢɫɥɚ Ɋɟɣɧɨɥɶɞɫɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɩɟɪɟɯɨɞɭ ɥɚ-
ɦɢɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɬɭɪɛɭɥɟɧɬɧɵɣ ɢ 
ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɜ ɥɚɦɢɧɚɪɧɵɣ, ɧɚɡɵɜɚɸɬ ɤɪɢɬɢɱɟɫɤɢɦ ɱɢɫ-
ɥɨɦ Ɋɟɣɧɨɥɶɞɫɚ 
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Ɍɭɪɛɭɥɟɧɬɧɵɣ 

ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ 

ɏɚɨɬɢɱɧɨɟ, ɛɟɫɩɨɪɹɞɨɱɧɨɟ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ ɫ ɩɭɥɶɫɚɰɢ-
ɟɣ ɫɤɨɪɨɫɬɟɣ, ɞɚɜɥɟɧɢɣ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɟɟ ɱɚɫɬɢɰ 
 

Ʌɚɦɢɧɚɪɧɵɣ 

ɪɟɠɢɦ ɞɜɢɠɟɧɢɹ 

ɋɬɪɭɣɱɚɬɨɟ, ɫɥɨɢɫɬɨɟ, ɭɩɨɪɹɞɨɱɟɧɧɨɟ ɞɜɢɠɟɧɢɟ ɠɢɞɤɨɫɬɢ 
ɛɟɡ ɩɟɪɟɦɟɲɢɜɚɧɢɹ ɟɟ ɱɚɫɬɢɰ 
 

Ɇɟɫɬɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ, 
ɜɵɡɵɜɚɸɳɟɟ ɢɡɦɟɧɟɧɢɟ ɫɤɨɪɨɫɬɢ ɠɢɞɤɨɫɬɢ ɩɨ ɜɟɥɢɱɢɧɟ ɢɥɢ 
ɧɚɩɪɚɜɥɟɧɢɸ ɢ ɜɨɡɧɢɤɚɸɳɟɟ ɧɚ ɭɱɚɫɬɤɚɯ ɪɟɡɤɨɝɨ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɨɬɨɤɚ (ɩɨɜɨɪɨɬ, ɫɭɠɟɧɢɟ, ɪɚɫɲɢɪɟɧɢɟ, ɡɚ-
ɞɜɢɠɤɚ, ɤɥɚɩɚɧ, ɞɪɨɫɫɟɥɶ, ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ ɢ ɬ.ɞ.) 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 

ɩɨ ɞɥɢɧɟ 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɞɜɢɠɟɧɢɸ ɩɨɬɨɤɚ ɠɢɞɤɨ-
ɫɬɢ, ɜɵɡɵɜɚɟɦɨɟ ɜɹɡɤɨɫɬɶɸ ɢ ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ ɱɚɫɬɢɰ ɠɢɞ-
ɤɨɫɬɢ ɧɚ ɭɱɚɫɬɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɞɥɢɧɵ ɛɟɡ ɭɱɟɬɚ ɜɥɢɹɧɢɹ 
ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ 

ɜ ɦɟɫɬɧɨɦ 

ɫɨɩɪɨɬɢɜɥɟɧɢɢ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɦh  (ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ) ɧɚ ɩɪɟɨɞɨɥɟ-
ɧɢɟ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ. Ɉɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ȼɟɣɫɛɚɯɚ 

2g

Vȟh
2

ɦ , 

ɝɞɟ ȟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; V  – ɫɪɟɞɧɹɹ 
ɫɤɨɪɨɫɬɶ ɠɢɞɤɨɫɬɢ; g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. ɉɨ-
ɬɟɪɢ ɞɚɜɥɟɧɢɹ ɦΔp  ɜ ɦɟɫɬɧɨɦ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɪɚɜɧɵ 

ρghΔp ɦɦ , ɝɞɟ ρ  – ɩɥɨɬɧɨɫɬɶ ɠɢɞɤɨɫɬɢ 
 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ 

ɩɨ ɞɥɢɧɟ 

ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ h  (ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ) ɧɚ ɩɪɟɨɞɨɥɟ-
ɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɨ ɞɥɢɧɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
Ⱦɚɪɫɢ–ȼɟɣɫɛɚɯɚ 

2g

V

d
Ȝh

2
 , 

ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ Ⱦɚɪɫɢ (ɤɨɷɮɮɢɰɢɟɧɬ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɬɪɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɩɭɬɟɜɵɯ ɩɨɬɟɪɶ);   – ɞɥɢɧɚ ɬɪɭɛɨɩɪɨ-
ɜɨɞɚ; d  – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ; V  – ɫɪɟɞɧɹɹ 
ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ; g  – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ 
 

Ɉɛɴɟɦɧɵɣ  
ɝɢɞɪɨɩɪɢɜɨɞ 

ɋɨɜɨɤɭɩɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ, ɜ ɱɢɫɥɨ ɤɨɬɨɪɵɯ ɜɯɨɞɢɬ ɨɞɢɧ ɢɥɢ 
ɧɟɫɤɨɥɶɤɨ ɨɛɴɟɦɧɵɯ ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 
ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɜɢɠɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɢ ɦɚɲɢɧ ɩɨɫɪɟɞɫɬɜɨɦ 
ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ 
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Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ Ɍɟɯɧɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɣ ɮɭɧɤɰɢɢ ɜ ɨɛɴɟɦɧɨɦ ɝɢɞɪɨ-
ɩɪɢɜɨɞɟ ɩɨɫɪɟɞɫɬɜɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ 
 

Ƚɢɞɪɨɫɢɫɬɟɦɚ ɋɨɜɨɤɭɩɧɨɫɬɶ ɝɢɞɪɨɭɫɬɪɨɣɫɬɜ, ɜɯɨɞɹɳɢɯ ɜ ɫɨɫɬɚɜ ɨɛɴɟɦɧɨ-
ɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 
 

Ɉɛɴɟɦɧɚɹ 

ɝɢɞɪɨɦɚɲɢɧɚ 

Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɟɯɚ-
ɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ (ɢɥɢ 
ɧɚɨɛɨɪɨɬ) ɜ ɩɪɨɰɟɫɫɟ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɡɚɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɤɚ-
ɦɟɪɵ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɢ ɜɵɬɟɫɧɟɧɢɹ ɟɟ ɢɡ ɪɚɛɨɱɟɣ ɤɚɦɟɪɵ 
 

Ƚɢɞɪɨɧɚɫɨɫ (ɧɚɫɨɫ) Ɇɚɲɢɧɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɨɬɨɤɚ ɠɢɞɤɨɣ ɫɪɟɞɵ. Ɉɛɴɟɦɧɚɹ ɝɢɞ-
ɪɨɦɚɲɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɦɟɯɚɧɢɱɟ-
ɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɢɸ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
 

ɀɢɞɤɚɹ ɫɪɟɞɚ Ʉɚɩɟɥɶɧɚɹ ɠɢɞɤɨɫɬɶ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶ ɬɜɟɪɞɭɸ ɢ 
(ɢɥɢ) ɝɚɡɨɜɭɸ ɮɚɡɭ 
 

Ɉɛɴɟɦɧɵɣ ɧɚɫɨɫ ɇɚɫɨɫ, ɜ ɤɨɬɨɪɨɦ ɠɢɞɤɚɹ ɫɪɟɞɚ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɭɬɟɦ ɩɟɪɢɨ-
ɞɢɱɟɫɤɨɝɨ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɡɚɧɢɦɚɟɦɨɣ ɟɸ ɤɚɦɟɪɵ, ɩɨɩɟ-
ɪɟɦɟɧɧɨ ɫɨɨɛɳɚɸɳɟɣɫɹ ɫɨ ɜɯɨɞɨɦ ɢ ɜɵɯɨɞɨɦ ɧɚɫɨɫɚ 
 

ɇɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ Ⱥɝɪɟɝɚɬ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɧɚɫɨɫɚ ɢɥɢ ɧɟɫɤɨɥɶɤɢɯ ɧɚɫɨɫɨɜ ɢ 
ɩɪɢɜɨɞɹɳɟɝɨ ɞɜɢɝɚɬɟɥɹ, ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 
 

Ɋɚɛɨɱɚɹ ɤɚɦɟɪɚ 

ɨɛɴɟɦɧɨɣ 

ɝɢɞɪɨɦɚɲɢɧɵ 

ɉɪɨɫɬɪɚɧɫɬɜɨ ɨɛɴɟɦɧɨɣ ɝɢɞɪɨɦɚɲɢɧɵ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɪɚɛɨ-
ɱɢɦɢ ɩɨɜɟɪɯɧɨɫɬɹɦɢ ɞɟɬɚɥɟɣ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɢɡɦɟɧɹɸɳɟɟ 
ɫɜɨɣ ɨɛɴɟɦ ɢ ɩɨɩɟɪɟɦɟɧɧɨ ɫɨɨɛɳɚɸɳɟɟɫɹ ɫ ɦɟɫɬɚɦɢ ɜɯɨɞɚ 
ɢ ɜɵɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
 

Ƚɢɞɪɨɚɩɩɚɪɚɬ Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɬɨ-
ɤɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ. 
Приɦечаɧие. ɉɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɨɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɩɨɧɢɦɚɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɢɥɢ ɩɨɞɞɟɪɠɚɧɢɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟ-
ɧɢɣ ɞɚɜɥɟɧɢɹ ɢɥɢ ɪɚɫɯɨɞɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɥɢɛɨ ɢɡɦɟɧɟ-
ɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ, ɩɭɫɤ ɢ ɨɫɬɚɧɨɜ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
 

Ʉɨɧɞɢɰɢɨɧɟɪ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɟɨɛɯɨɞɢ-
ɦɵɯ ɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢ ɫɨɫɬɨɹɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
 

Ƚɢɞɪɨɟɦɤɨɫɬɶ Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɫɨɞɟɪɠɚɧɢɹ ɪɚɛɨ-
ɱɟɣ ɠɢɞɤɨɫɬɢ ɫ ɰɟɥɶɸ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɟɟ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ 
ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ 
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Ƚɢɞɪɨɥɢɧɢɹ Ƚɢɞɪɨɭɫɬɪɨɣɫɬɜɨ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɟɪɟɞɚɱɢ ɞɚɜɥɟɧɢɹ ɨɬ ɨɞɧɨɝɨ ɝɢɞɪɨɭɫɬɪɨɣɫɬ-
ɜɚ ɤ ɞɪɭɝɨɦɭ 
 

ɇɚɫɨɫɧɵɣ 

ɝɢɞɪɨɩɪɢɜɨɞ 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɩɨɞɚ-
ɟɬɫɹ ɜ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɧɚɫɨɫɨɦ, ɜɯɨɞɹɳɢɦ ɜ ɫɨ-
ɫɬɚɜ ɷɬɨɝɨ ɩɪɢɜɨɞɚ 
 

Ƚɢɞɪɨɩɪɢɜɨɞ 

ɩɨɫɬɭɩɚɬɟɥɶɧɨɝɨ 
ɞɜɢɠɟɧɢɹ 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬ-
ɫɹ ɝɢɞɪɨɰɢɥɢɧɞɪ 

Ƚɢɞɪɨɩɪɢɜɨɞ 

ɜɪɚɳɚɬɟɥɶɧɨɝɨ 

ɞɜɢɠɟɧɢɹ 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɝɢɞɪɨɞɜɢɝɚɬɟɥɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬ-
ɫɹ ɝɢɞɪɨɦɨɬɨɪ 

Ƚɢɞɪɨɩɪɢɜɨɞ 

ɫ ɪɚɡɨɦɤɧɭɬɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɇɚɫɨɫɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ 
ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɜ ɝɢɞɪɨɛɚɤ 

Ƚɢɞɪɨɩɪɢɜɨɞ 

ɫ ɡɚɦɤɧɭɬɨɣ 

ɰɢɪɤɭɥɹɰɢɟɣ 

ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɇɚɫɨɫɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ, ɜ ɤɨɬɨɪɨɦ ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ 
ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ ɩɨɫɬɭɩɚɟɬ ɧɚ ɜɯɨɞ ɧɚɫɨɫɚ 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨ-
ɞɜɢɝɚɬɟɥɶ 

Ɉɛɴɟɦɧɚɹ ɝɢɞɪɨɦɚɲɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɜ ɦɟɯɚɧɢɱɟɫɤɭɸ 
ɷɧɟɪɝɢɸ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
 

Ƚɢɞɪɨɰɢɥɢɧɞɪ Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɫ ɜɨɡɜɪɚɬɧɨ-ɩɨɫɬɭɩɚɬɟɥɶɧɵɦ 
ɞɜɢɠɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
 

ɉɨɜɨɪɨɬɧɵɣ 

ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ 

Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɩɨɜɨɪɨɬɧɵɦ 
ɞɜɢɠɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
 

Ƚɢɞɪɨɦɨɬɨɪ Ɉɛɴɟɦɧɵɣ ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ ɫ ɧɟɨɝɪɚɧɢɱɟɧɧɵɦ ɜɪɚɳɚɬɟɥɶ-
ɧɵɦ ɞɜɢɠɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ 
 

Ɋɟɝɭɥɢɪɭɟɦɵɣ 

ɝɢɞɪɨɦɨɬɨɪ 

Ƚɢɞɪɨɦɨɬɨɪ ɫ ɢɡɦɟɧɹɟɦɵɦ ɪɚɛɨɱɢɦ ɨɛɴɟɦɨɦ 

ɇɟɪɟɝɭɥɢɪɭɟɦɵɣ 
ɝɢɞɪɨɦɨɬɨɪ 

Ƚɢɞɪɨɦɨɬɨɪ ɫ ɩɨɫɬɨɹɧɧɵɦ ɪɚɛɨɱɢɦ ɨɛɴɟɦɨɦ 

Ɂɚɩɨɪɧɨ-

ɪɟɝɭɥɢɪɭɸɳɢɣ 

ɷɥɟɦɟɧɬ 

ɝɢɞɪɨɚɩɩɚɪɚɬɚ 

ɉɨɞ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟɦɟɧɬɨɦ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ-
ɜɢɠɧɚɹ ɞɟɬɚɥɶ ɢɥɢ ɝɪɭɩɩɚ ɞɟɬɚɥɟɣ ɝɢɞɪɨɚɩɩɚɪɚɬɚ, ɩɪɢ ɩɟ-
ɪɟɦɟɳɟɧɢɢ ɤɨɬɨɪɨɣ ɱɚɫɬɢɱɧɨ ɢɥɢ ɩɨɥɧɨɫɬɶɸ ɩɟɪɟɤɪɵɜɚɟɬ-
ɫɹ ɪɚɛɨɱɟɟ ɩɪɨɯɨɞɧɨɟ ɫɟɱɟɧɢɟ 
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Ƚɢɞɪɨɤɥɚɩɚɧ Ƚɢɞɪɨɚɩɩɚɪɚɬ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɪɵ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-
ɫɬɢ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɝɢɞɪɨɚɩɩɚɪɚɬ 
 

Ƚɢɞɪɨɚɩɩɚɪɚɬ 

ɧɟɤɥɚɩɚɧɧɨɝɨ  
ɞɟɣɫɬɜɢɹ 

Ƚɢɞɪɨɚɩɩɚɪɚɬ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɪɵ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɨɬ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
 

Ɋɟɝɭɥɢɪɭɸɳɢɣ 

ɝɢɞɪɨɚɩɩɚɪɚɬ 

Ƚɢɞɪɨɚɩɩɚɪɚɬ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɞɚɜɥɟɧɢɟɦ, ɪɚɫɯɨɞɨɦ ɢ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɭɬɟɦ ɱɚɫɬɢɱɧɨɝɨ 
ɨɬɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
 

ɇɚɩɪɚɜɥɹɸɳɢɣ 

ɝɢɞɪɨɚɩɩɚɪɚɬ 

Ƚɢɞɪɨɚɩɩɚɪɚɬ, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɩɭɫɤɨɦ, ɨɫɬɚɧɨɜɤɨɣ ɢ ɧɚ-
ɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɭɬɟɦ ɩɨɥɧɨɝɨ ɨɬ-
ɤɪɵɬɢɹ ɢɥɢ ɩɨɥɧɨɝɨ ɡɚɤɪɵɬɢɹ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ 
 

Ƚɢɞɪɨɚɩɩɚɪɚɬ 

ɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ 

Ƚɢɞɪɨɤɥɚɩɚɧ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɪɵ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣ-
ɫɬɜɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɧɚ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ 
ɷɥɟɦɟɧɬ 
 

Ƚɢɞɪɨɤɥɚɩɚɧ 

ɧɟɩɪɹɦɨɝɨ ɞɟɣɫɬɜɢɹ 

Ƚɢɞɪɨɤɥɚɩɚɧ, ɜ ɤɨɬɨɪɨɦ ɪɚɡɦɟɪɵ ɪɚɛɨɱɟɝɨ ɩɪɨɯɨɞɧɨɝɨ ɫɟ-
ɱɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɨɫɧɨɜɧɵɦ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɦ ɷɥɟ-
ɦɟɧɬɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɞɟɣɫɬɜɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 
ɧɚ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɣ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ 
 

Ƚɢɞɪɨɤɥɚɩɚɧ 

ɞɚɜɥɟɧɢɹ 

Ɋɟɝɭɥɢɪɭɸɳɢɣ ɝɢɞɪɨɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɞɚɜɥɟɧɢɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɇɚɩɨɪɧɵɣ 

ɝɢɞɪɨɤɥɚɩɚɧ 

Ƚɢɞɪɨɤɥɚɩɚɧ ɞɚɜɥɟɧɢɹ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɞɚɜɥɟɧɢɹ ɜ ɩɨɞɜɨɞɢɦɨɦ ɤ ɧɟɦɭ ɩɨɬɨɤɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ 
ɤɥɚɩɚɧ 

ɇɚɩɨɪɧɵɣ ɝɢɞɪɨɤɥɚɩɚɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɩɪɟɞɨɯɪɚɧɟ-
ɧɢɹ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ ɨɬ ɞɚɜɥɟɧɢɹ, ɩɪɟɜɵɲɚɸɳɟɝɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɟ 

Ƚɢɞɪɨɞɪɨɫɫɟɥɶ Ƚɢɞɪɨɚɩɩɚɪɚɬ ɭɩɪɚɜɥɟɧɢɹ ɪɚɫɯɨɞɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɫɨɡɞɚɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɬɨɤɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɇɚɩɪɚɜɥɹɸɳɢɣ 

ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ 

ɇɚɩɪɚɜɥɹɸɳɢɣ ɝɢɞɪɨɚɩɩɚɪɚɬ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɩɪɚɜ-
ɥɟɧɢɹ ɩɭɫɤɨɦ, ɨɫɬɚɧɨɜɤɨɣ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɝɢɞɪɨɥɢɧɢɹɯ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɥɢɱɢɹ ɜɧɟɲɧɟɝɨ ɭɩɪɚɜɥɹɸɳɟɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

Ⱦɪɟɧɚɠɧɚɹ ɥɢɧɢɹ Ƚɢɞɪɨɥɢɧɢɹ, ɩɨ ɤɨɬɨɪɨɣ ɨɬɜɨɞɹɬɫɹ ɭɬɟɱɤɢ ɪɚɛɨɱɟɣ ɠɢɞ-
ɤɨɫɬɢ 
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Кɪаɬɤɢɣ ɪɭɫɫɤɨ-аɧɝɥɢɣɫɤɢɣ ɫɥɨɜаɪь ɩɨ ɝɢɞɪɨɩɪɢɜɨɞɭ 

 

№ 
ɩ/
ɩ 

Ɍɟɪɦɢɧ  

ɂɥɥɸɫɬɪɚɰɢɹ ɇɚ ɪɭɫɫɤɨɦ ɹɡɵɤɟ ɇɚ ɚɧɝɥɢɣɫɤɨɦ 
ɹɡɵɤɟ 

1 2 3 4 

1 ɀɢɞɤɨɫɬɶ Liquid 

 

 

2 Ⱦɚɜɥɟɧɢɟ 

p = 98 000 ɉɚ  

Pressure 

S

F
p  

p = 98 000 Pa 

 

 

3 Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 
ɞɚɜɥɟɧɢɟ 

Hydrostatic pres-

sure 

ghp  

 

 

4 Ɇɚɧɨɦɟɬɪ Pressure gauge,  

manometer 

 

5 ɉɨɬɨɤ Flow  

6 

 

Ʌɚɦɢɧɚɪɧɵɣ ɩɨɬɨɤ Laminar flow, 

streamline flow 

 
7 Ɍɭɪɛɭɥɟɧɬɧɵɣ 

ɩɨɬɨɤ 

 

 

 

Turbulent flow 

 

 

 

 

 
8 ɑɢɫɥɨ  

Ɋɟɣɧɨɥɶɞɫɚ 

Reynolds
,
 number 

vd
Rɟ  

 

9 ȼɹɡɤɨɫɬɶ 

 

Viscosity  

10 ɋɢɥɚ ɜɹɡɤɨɝɨ ɬɪɟɧɢɹ Force of viscous 

friction 

 

 

11 ɇɚɩɨɪ Head  
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12 Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɧɚ-
ɦɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ,  

ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɜɹɡɤɨɫɬɶ 

 = 1,5 ɉɚ ɫ 

 

Dynamic coeffi-

cient of viscosity 

 

 = 1,5 Pa s 

 

 

13 Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ 
ɜɹɡɤɨɫɬɶ 

 

 = 5 10
-5

 ɦ2/ɫ; 
 = 50 ɫɋɬ 

Kinematic viscosity 

 

 = 5 10
-5

 m
2
/s; 

 = 50 cSt 

 

14 ɇɚɩɨɪ Head 

 

 

15 ɋɤɨɪɨɫɬɧɨɣ ɧɚɩɨɪ,  
ɞɢɧɚɦɢɱɟɫɤɢɣ ɧɚɩɨɪ 

Dynamic head 

g2

v
H

2

0
v  

 

16 ɉɨɬɟɪɢ 

 ɞɚɜɥɟɧɢɹ 

 

Pressure loss  

( p) 

 

 

 

 

17 Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ  
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

Hydraulic re-

sistance 

 

 
18 Ʉɨɷɮɮɢɰɢɟɧɬ  

ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

Resistance  

coefficient ( ) 

 

 

19 Ɍɟɦɩɟɪɚɬɭɪɚ Temperature 

Ɍ =323 Ʉ; t = 50 
ɨɋ 

 

20 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɩɪɢɜɨɞ 

(ɝɢɞɪɨɩɪɢɜɨɞ) 

Hydraulic drive 

 
21 ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ 

ɩɪɢɜɨɞ 

(ɩɧɟɜɦɨɩɪɢɜɨɞ) 

Pneumatic drive  
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22 Ɉɛɴɟɦɧɵɣ 

ɝɢɞɪɨɩɪɢɜɨɞ 

Hydrostatic drive  

23 Ƚɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ 

ɩɪɢɜɨɞ 

Hydrodynamic power 

drive 

 

24 Ɉɛɴɟɦɧɵɣ  

ɧɚɫɨɫ 

Positive-displacement 

pump 

 
25 Ɉɛɴɟɦɧɵɣ  

ɝɢɞɪɨɦɨɬɨɪ 

Hydraulic actuator 

 
26 

 

Ƚɢɞɪɨɥɢɧɢɹ 

(ɥɢɧɢɹ, ɦɚɝɢɫɬɪɚɥɶ) 
Hydraulic line, line 

 

 

 

 

27 ȼɫɚɫɵɜɚɸɳɚɹ  
ɝɢɞɪɨɥɢɧɢɹ 

Suching line  

28 ɇɚɩɨɪɧɚɹ 

ɝɢɞɪɨɥɢɧɢɹ (ɧɚɝɧɟ-
ɬɚɬɟɥɶɧɚɹ 

ɝɢɞɪɨɥɢɧɢɹ) 

Pressure line  

29 ɋɥɢɜɧɚɹ ɥɢɧɢɹ Return line 

 

 

30 Ⱦɪɟɧɚɠɧɚɹ ɥɢɧɢɹ Drain line  

31 ɇɚɫɨɫ Pump  

32 ɉɨɞɚɱɚ ɧɚɫɨɫɚ 
(ɩɪɨɢɡɜɨɞɢɬɟɥɶ-
ɧɨɫɬɶ ɧɚɫɨɫɚ) Q 

Pump capacity 

Q = 25 ɥ/ɦɢɧ (l/min) 

 

33 Ƚɢɞɪɨɦɨɬɨɪ Hydraulic motor  

34 ɇɚɫɨɫ ɫ ɩɨɫɬɨɹɧɧɨɣ 
ɩɨɞɚɱɟɣ 

(ɧɚɫɨɫ ɩɨɫɬɨɹɧɧɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ) 

Constant-delivery 

pump 

constQ  

 
35 

 

ɇɟɪɟɝɭɥɢɪɭɟɦɵɣ  

ɝɢɞɪɨɦɨɬɨɪ 

Constant-speed hy-

draulic motor 

constn  
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36 ɇɚɫɨɫ 

ɫ ɪɟɝɭɥɢɪɭɟɦɨɣ 

ɩɨɞɚɱɟɣ 

(ɧɚɫɨɫ ɪɟɝɭɥɢɪɭɟɦɨɣ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ) 

Variable  pump 

varQ  

 

 

 

 

  

37 Ɋɟɝɭɥɢɪɭɟɦɵɣ  

ɝɢɞɪɨɦɨɬɨɪ 

Variable-speed  

hydraulic motor 

varn  

 

 

 

 

 

 

38 ɇɚɫɨɫ-ɦɨɬɨɪ Pump-motor 

 

 

 

 

 

  

39 Ʉɨɦɩɪɟɫɫɨɪ Compressor 

 

 

 

 

 

 

 

 
 

40 ɉɧɟɜɦɨɦɨɬɨɪ Pneumatic motor 
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41 ɒɟɫɬɟɪɟɧɧɵɣ ɧɚɫɨɫ Gear pump 

 

 

 

 

 

 

 

 

 
 

42 ɒɟɫɬɟɪɟɧɧɵɣ  
ɝɢɞɪɨɦɨɬɨɪ 

Gear-type  

hydraulic motor 

 

 

 

 

 
 

43 Ʉɨɥɨɜɪɚɬɧɵɣ ɧɚɫɨɫ Rotary pump 

 

 

 

 

 

 

  

44 Ʉɨɥɨɜɪɚɬɧɵɣ  

ɝɢɞɪɨɦɨɬɨɪ 

Rotary hydraulic mo-

tor 

 

 

45 ȼɢɧɬɨɜɨɣ  
ɧɚɫɨɫ 

Screw pump 

 

 

 

 

 

 

 

 

 
 

46 ȼɢɧɬɨɜɨɣ  
ɝɢɞɪɨɦɨɬɨɪ 

 

Screw hydraulic mo-

tor 
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47 ɉɥɚɫɬɢɧɱɚɬɵɣ ɧɚɫɨɫ Vane pump 

 

 

 

 

 

 

 

 

 

 
 

48 ɉɥɚɫɬɢɧɱɚɬɵɣ  
ɝɢɞɪɨɦɨɬɨɪ 

 

Vane motor  

49 Ⱥɤɫɢɚɥɶɧɨ-

ɩɨɪɲɧɟɜɨɣ ɧɚɫɨɫ 

Axial-piston pump 

 

 

 

 

 

 

  

50 Ⱥɤɫɢɚɥɶɧɨ-

ɩɨɪɲɧɟɜɨɣ 

ɝɢɞɪɨɦɨɬɨɪ 

Axial-piston  

hydraulic motor 

 

 

 

 

 
 

51 Ɋɚɞɢɚɥɶɧɨ-

ɩɨɪɲɧɟɜɨɣ  
ɧɚɫɨɫ 

Radial-piston pump 
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52 Ɋɚɞɢɚɥɶɧɨ-

ɩɨɪɲɧɟɜɨɣ 

ɝɢɞɪɨɦɨɬɨɪ 

 

Radial-piston  

hydraulic motor 

 
53 Ƚɢɞɪɨɰɢɥɢɧɞɪ 

(ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɰɢɥɢɧɞɪ) 

Hydraulic cylinder 

 

 

 

 

 

 

 

 
 

 
54 ɉɧɟɜɦɨɰɢɥɢɧɞɪ  

(ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ 
ɰɢɥɢɧɞɪ) 

Pneumatic cylinder 

 

 

55  

ɉɨɪɲɟɧɶ 

 

 

Piston 

 

56 ɒɬɨɤ  

(ɩɨɪɲɧɹ) 
Piston rod  

57 ɐɢɥɢɧɞɪ  
ɨɞɧɨɫɬɨɪɨɧɧɟɝɨ 

ɞɟɣɫɬɜɢɹ 

Single-acting  

Cylinder 

 

 

 

 

 

 

 

 

 

58 ɐɢɥɢɧɞɪ  
ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ 

ɞɟɣɫɬɜɢɹ 

Double-acting  

Cylinder 
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59 ɉɨɪɲɧɟɜɚɹ  

ɩɨɥɨɫɬɶ  
(ɰɢɥɢɧɞɪɚ) 

Head end of  

cylinder 

 

60 ɒɬɨɤɨɜɚɹ  

ɩɨɥɨɫɬɶ 

(ɰɢɥɢɧɞɪɚ) 

Rod end of cylinder  

61 ɉɥɭɧɠɟɪɧɵɣ  

ɰɢɥɢɧɞɪ 

Plunger cylinder 

 

 

 

 

 

 

 

 

 
 

62 Ɍɟɥɟɫɤɨɩɢɱɟɫɤɢɣ 
ɰɢɥɢɧɞɪ 

Telescoping  

Cylinder 

 

 

 

 

 

  

63 

 

Ɇɟɦɛɪɚɧɧɵɣ  
ɰɢɥɢɧɞɪ 

 

 

 

 

Diaphragm actuator 

 

 

 

 

 
 

64 ɉɨɜɨɪɨɬɧɵɣ 

ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ  
 

Limited rotary  

hydraulic motor 

 
65 ɉɥɚɫɬɢɧɱɚɬɵɣ  

ɩɨɜɨɪɨɬɧɵɣ 

ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ 

Vane-type limited 

rotary hydraulic  

motor 
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66 ɉɨɪɲɧɟɜɨɣ  
ɩɨɜɨɪɨɬɧɵɣ  

ɝɢɞɪɨɞɜɢɝɚɬɟɥɶ 

Piston- type limited 

rotary hydraulic  

Motor 

 

 

 

 

 

 

 

 
 

67 

 

Ƚɢɞɪɨɚɩɩɚɪɚɬ 

 

 

 

 

 

 

Hydraulic control 

valve 

 

 

 

 

 

 

 

 

   
 

     

68 Ɂɨɥɨɬɧɢɤ Valve,  

slide  

 

 

 

 

 

 

 
 

69 Ʉɪɚɧ 

(ɩɨɜɨɪɨɬɧɵɣ  
ɤɥɚɩɚɧ) 

Rotary valve 
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70 Ʉɥɚɩɚɧ 

(ɫɟɞɟɥɶɧɵɣ ɤɥɚɩɚɧ) 
Seat valve 

 
71 Ʉɥɚɩɚɧ  

ɞɚɜɥɟɧɢɹ 

 

Pressure control 

valve 

 

 

72 

 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ  
ɤɥɚɩɚɧ 

 

 

Safety valve, 

relief valve 

 

 

 

 

 
73 Ɋɟɞɭɤɰɢɨɧɧɵɣ 

ɤɥɚɩɚɧ 

Pressure reducing 

valve 

 

74 Ɉɛɪɚɬɧɵɣ ɤɥɚɩɚɧ Check valve 

 
75 Ⱦɪɨɫɫɟɥɶ Throttle 

 
76 Ⱦɪɨɫɫɟɥɢɪɨɜɚɧɢɟ Throttling  

77 Ɋɚɛɨɱɟɟ ɨɤɧɨ 

 

Orifice  
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78 

 

Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶ 

 

 

 

 

 

 

 

Distribution valve 

 

 

 

 

 

 

 

 

 
79 Ƚɢɞɪɨɪɚɫɩɪɟɞɟɥɢ-

ɬɟɥɶ 

Hydraulic  

distribution valve 

 

80 ɉɧɟɜɦɨɪɚɫɩɪɟɞɟɥɢ-
ɬɟɥɶ 

Pneumatic  

distribution valve 

 

81 Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ Hydraulic  

accumulator 

 

82 Ƚɪɭɡɨɜɨɣ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ 

Weighted hydraulic 

accumulator 

 
83 ɉɪɭɠɢɧɧɵɣ 

ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ 

Spring-loaded  

hydraulic  

accumulator 

 

 

 

 
 

84 Ɍɪɭɛɨɩɪɨɜɨɞ Pipeline 
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85 ɒɥɚɧɝ Hose 

 
86 ɋɦɚɡɵɜɚɧɢɟ, ɫɦɚɡɤɚ Lubrication  

87 ɋɦɚɡɨɱɧɨɟ ɦɚɫɥɨ, 
ɠɢɞɤɚɹ ɫɦɚɡɤɚ 

Oil  

88 Ɇɚɪɤɚ ɦɚɫɥɚ Oil grade  

89 ɂɧɞɭɫɬɪɢɚɥɶɧɨɟ 
ɦɚɫɥɨ 

Industrial oil  

90 ɉɪɢɫɚɞɤɚ ɤ ɦɚɫɥɭ Oil additive  

91 ɍɩɥɨɬɧɟɧɢɟ,  
ɝɟɪɦɟɬɢɡɚɰɢɹ 

Sealing, seal  

92 ɍɩɥɨɬɧɢɬɟɥɶɧɨɟ 
ɭɫɬɪɨɣɫɬɜɨ,  
ɭɩɥɨɬɧɟɧɢɟ 

Seal  

93 Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 

ɤɪɚɧ 

Motor  

hydraulic crane 

 
94 Ɂɭɛ-ɪɵɯɥɢɬɟɥɶ Tooth Ripper 

 
95 Ɋɚɛɨɱɟɟ  

ɨɛɨɪɭɞɨɜɚɧɢɟ 

Operating  

element 

 
96 Эɤɫɤɚɜɚɬɨɪ Excavator 

 
97 Ȼɭɥɶɞɨɡɟɪ Dozer, bulldozer 
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1. Ⱦɚɣɬɟ ɨɩɪɟɞɟɥɟɧɢɟ ɝɢɞɪɨɦɚɲɢɧɵ. 
2. ȼ ɱɟɦ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɝɢɞɪɨɧɚɫɨɫɚ ɨɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɹ? 

3. ȼ ɱɟɦ ɨɫɧɨɜɧɨɟ ɨɬɥɢɱɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɬ ɝɢɞɪɨɦɨɬɨɪɚ? 

4. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɨɛɴɟɦɧɵɯ ɧɚɫɨɫɨɜ? 

5. Ʉɚɤɢɟ ɛɵɜɚɸɬ ɝɢɞɪɨɞɜɢɝɚɬɟɥɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɯɚɪɚɤɬɟɪɚ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ? 

6. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɹɬ ɪɨɬɨɪɧɵɟ ɧɚɫɨɫɵ? 

7. ɑɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɪɚɛɨɱɢɦ ɨɛɴɟɦɨɦ ɧɚɫɨɫɚ  нq ? 

8. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɲɟɫɬɟɪɟɧɧɨɝɨ ɧɚɫɨɫɚ? 

9. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɧɚɫɨɫɚ? 

10. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ 
ɧɚɫɨɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɛɥɨɤɨɦ ɰɢɥɢɧɞɪɨɜ? 

11. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ 
ɧɚɫɨɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ? 

12. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɛɥɨɤɨɦ ɰɢ-
ɥɢɧɞɪɨɜ ɨɬ ɚɤɫɢɚɥɶɧɨ-ɩɨɪɲɧɟɜɨɝɨ ɧɚɫɨɫɚ ɫ ɧɚɤɥɨɧɧɵɦ ɞɢɫɤɨɦ? 

13. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɧɢɡɤɨɦɨɦɟɧɬɧɵɯ ɝɢɞɪɨɦɨɬɨɪɨɜ ɨɬ ɜɵɫɨɤɨɦɨɦɟɧɬɧɵɯ? 

14. ɑɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɝɢɞɪɨɦɚɲɢɧɵ? 

15. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɦɚɲɢɧ. 
16. Ʉɚɤ ɪɚɫɫɱɢɬɚɬɶ ɬɟɨɪɟɬɢɱɟɫɤɭɸ ɩɨɞɚɱɭ ɧɚɫɨɫɚ, ɡɧɚɹ ɪɚɛɨɱɢɣ ɨɛɴɟɦ ɢ 

ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɜɚɥɚ ɧɚɫɨɫɚ? 

17. Ʉɚɤɢɟ ɩɚɪɚɦɟɬɪɵ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɞɥɹ ɪɚɫɱɟɬɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɨɞɚɱɢ 
ɧɚɫɨɫɚ? 

18. Ⱦɟɣɫɬɜɢɬɟɥɶɧɚɹ ɩɨɞɚɱɚ ɧɚɫɨɫɚ ɛɨɥɶɲɟ ɢɥɢ ɦɟɧɶɲɟ ɬɟɨɪɟɬɢɱɟɫɤɨɣ? 

19. Ʉɚɤ ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɧɵɣ ɄɉȾ ɝɢɞɪɨɦɚɲɢɧɵ, ɟɫɥɢ ɢɡɜɟɫɬɧɵ ɝɢɞɪɚɜɥɢ-
ɱɟɫɤɢɣ, ɦɟɯɚɧɢɱɟɫɤɢɣ ɢ ɨɛɴɟɦɧɵɣ ɄɉȾ? 

20. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɧɚɫɨɫɚ? 

21. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɦɨɬɨɪɚ? 

22. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɚ? 

23. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ? 

24. Ⱦɥɹ ɱɟɝɨ ɫɥɭɠɢɬ ɤɨɦɩɪɟɫɫɨɪ? 

25. Ʉɚɤ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ V, ɟɫɥɢ ɢɡ-
ɜɟɫɬɧɵ ɪɚɫɯɨɞ ɠɢɞɤɨɫɬɢ Q ɢ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ S ? 

26. Ʉɚɤ ɪɚɫɫɱɢɬɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɩɧɟɜɦɨɰɢɥɢɧɞɪɚ V, ɟɫɥɢ 
ɢɡɜɟɫɬɧɵ ɪɚɫɯɨɞ ɝɚɡɚ Q ɢ ɩɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ S ? 

27. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨɪɲɧɹ ɝɢɞɪɨɰɢɥɢɧ-
ɞɪɚ? 

28. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɩɨɥɟɡɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɦɚɲɢɧɵ ɨɬ ɩɨɬɪɟɛɥɹɟɦɨɣ? 

29. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɧɵɣ ɄɉȾ ɝɢɞɪɨɦɚɲɢɧɵ? 
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30. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɦɧɨɝɨ ɧɚɫɨɫɚ. 
31. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɦɨɬɨɪɚ. 
32. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 
33. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɫɨɫɚ? 

34. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɦɨɬɨɪɚ? 

35. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɟɡɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɰɢɥɢɧɞɪɚ? 

36. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚɫɨɫɨɦ? 

37. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɝɢɞɪɨɦɨɬɨɪɨɦ? 

38. Ʉɚɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɦ? 

39. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

40. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɨɛɴɟɦɧɵɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

41. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɨɛɴɟɦɧɨɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ. 
42. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɡɚɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨ-

ɫɬɢ ɨɬ ɝɢɞɪɨɩɪɢɜɨɞɚ ɫ ɪɚɡɨɦɤɧɭɬɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ? 

43. Ʉɚɤɢɦɢ ɫɩɨɫɨɛɚɦɢ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ 
ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

44. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɴɟɦɧɨɝɨ (ɦɚɲɢɧɧɨɝɨ) ɫɩɨɫɨɛɚ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

45. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

46. Ƚɞɟ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɞɪɨɫɫɟɥɶ ɩɪɢ ɞɪɨɫɫɟɥɶɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ 
ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

47. ɑɬɨ ɩɨɧɢɦɚɟɬɫɹ ɩɨɞ ɞɢɚɩɚɡɨɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ 
ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

48. Ƚɞɟ ɦɨɠɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɮɢɥɶɬɪ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ? 

49. Ʉɚɤɢɟ ɮɭɧɤɰɢɢ ɜɵɩɨɥɧɹɟɬ ɝɢɞɪɨɚɩɩɚɪɚɬɭɪɚ? 

50. ɇɚɡɨɜɢɬɟ ɩɪɢɦɟɪɵ ɝɢɞɪɨɚɩɩɚɪɚɬɨɜ. 
51. ɉɨ ɤɚɤɢɦ ɨɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɜɵɛɢɪɚɟɬɫɹ ɝɢɞɪɨɚɩɩɚɪɚɬ? 

52. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɮɢɥɶɬɪ? 

53. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ? 

54. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɝɢɞɪɨɡɚɦɨɤ? 

55. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ? 

56. Ⱦɥɹ ɱɟɝɨ ɩɪɟɞɧɚɡɧɚɱɟɧ ɝɢɞɪɨɪɚɫɩɪɟɞɟɥɢɬɟɥɶ? 

57. Ⱦɥɹ ɱɟɝɨ ɫɥɭɠɢɬ ɡɚɩɨɪɧɨ-ɪɟɝɭɥɢɪɭɸɳɢɣ ɷɥɟɦɟɧɬ ɜ ɝɢɞɪɨɚɩɩɚɪɚɬɟ? 

58. ȼ ɱɟɦ ɨɬɥɢɱɢɟ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ ɨɬ ɩɟɪɟɥɢɜɧɨɝɨ? 

59. ɑɬɨ ɬɚɤɨɟ ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɝɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ? 

60. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɧɚɫɨɫ? 

61. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɰɢɥɢɧɞɪ? 

62. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚ-
ɩɚɧ? 

63. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ? 

64. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɞɪɨɫɫɟɥɶ? 
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65. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɝɢɞɪɨɦɨɬɨɪ? 

66. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶ? 

67. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɮɢɥɶɬɪ? 

68. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɪɚɫɯɨɞɨɦɟɪ? 

69. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɦɚɧɨɦɟɬɪ? 

70. Ʉɚɤ ɢɡɨɛɪɚɠɚɟɬɫɹ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɞɚɬɱɢɤ ɬɟɦɩɟɪɚɬɭɪɵ? 

71. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɨɛɴɟɦɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭɥɢ-
ɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

72. ɋɮɨɪɦɭɥɢɪɭɣɬɟ ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɞɪɨɫɫɟɥɶɧɨɝɨ ɫɩɨɫɨɛɚ ɪɟɝɭ-
ɥɢɪɨɜɚɧɢɹ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɡɜɟɧɚ ɝɢɞɪɨɩɪɢɜɨɞɚ. 

73. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

74. ɂɡ ɤɚɤɢɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɫɥɟɞɹɳɢɣ ɝɢɞɪɨɩɪɢɜɨɞ? 

75. ɑɬɨ ɬɚɤɨɟ ɝɢɞɪɨɭɫɢɥɢɬɟɥɶ? 

76. ɑɬɨ ɬɚɤɨɟ ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɢɥɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɭɫɢɥɢɬɟɥɹ? 

77. ɑɬɨ ɬɚɤɨɟ ɨɛɪɚɬɧɚɹ ɫɜɹɡɶ ɜɵɯɨɞɚ ɫɨ ɜɯɨɞɨɦ ɜ ɝɢɞɪɨɭɫɢɥɢɬɟɥɟ? 

78. Ʉɚɤɨɜ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

79. Ʉɚɤɨɜɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫɥɟɞɹɳɟɝɨ ɝɢɞɪɨɩɪɢɜɨɞɚ? 

80. Ƚɞɟ ɩɪɢɦɟɧɹɸɬɫɹ ɝɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ? 

81. ɂɡ ɤɚɤɢɯ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɫɨɫɬɨɢɬ ɝɢɞɪɨɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ? 

82. ȼ ɱɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɩɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ? 

83. Ʉɚɤɨɜɨ ɧɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɦɨɥɨɬɚ? 

84. Ʉɚɤɢɟ ɛɵɜɚɸɬ ɝɢɞɪɨɭɞɚɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ? 

85. ɑɬɨ ɬɚɤɨɟ ɝɢɞɪɨɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɭɞɚɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ? 

86. ȼ ɱɟɦ ɡɚɤɥɸɱɚɸɬɫɹ ɨɫɨɛɟɧɧɨɫɬɢ ɛɟɡɡɨɥɨɬɧɢɤɨɜɵɯ ɝɢɞɪɨɭɞɚɪɧɵɯ ɭɫɬ-
ɪɨɣɫɬɜ? 

87. ɇɚɡɨɜɢɬɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɭɞɚɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 
88. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɷɧɟɪɝɢɹ ɟɞɢɧɢɱɧɨɝɨ ɭɞɚɪɚ? 

89. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɷɮɮɟɤɬɢɜɧɚɹ (ɭɞɚɪɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨ-
ɭɞɚɪɧɢɤɚ? 

90. Ɉɬ ɤɚɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚɜɢɫɢɬ ɱɚɫɬɨɬɚ ɭɞɚɪɨɜ ɝɢɞɪɨɭɞɚɪɧɢɤɨɜ? 
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