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ȼɜɟɞɟɧɢɟ 
 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɨɬɜɟɪɫɬɢɣ ɨɫɟɜɵɦ ɢɧɫɬɪɭɦɟɧ-
ɬɨɦ ɢɦɟɸɬ ɦɟɫɬɨ ɭɩɪɭɝɢɟ ɞɟɮɨɪɦɚɰɢɢ ɟɝɨ 
ɨɫɢ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ. ɗɬɢ 

ɞɟɮɨɪɦɚɰɢɢ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ ɨɛɪɚɡɨɜɚɧɢɹ 
ɩɨɝɪɟɲɧɨɫɬɟɣ ɨɛɪɚɛɨɬɤɢ: ɪɚɡɛɢɜɤɢ ɞɢɚɦɟɬɪɚ, 
ɭɜɨɞɚ ɨɫɢ. ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɢɦɟɟɬ ɜɟɥɢ-
ɱɢɧɚ ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ ɜ ɦɨɦɟɧɬ ɜɪɟɡɚɧɢɹ 
ɨɫɟɜɨɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɜ ɦɟɬɚɥɥ, ɬ.ɤ. ɡɚɱɚɫɬɭɸ 
ɢɦɟɟɬ ɦɟɫɬɨ ɫɯɟɦɚ ɤɨɧɫɨɥɶɧɨɝɨ ɡɚɤɪɟɩɥɟɧɢɹ 
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ɢɧɫɬɪɭɦɟɧɬɚ ɫɨ ɫɜɨɛɨɞɧɵɦ ɤɨɧɰɨɦ, ɧɚ ɤɨɬɨ-
ɪɵɣ ɢ ɞɟɣɫɬɜɭɟɬ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɚɹ ɫɨɫɬɚɜ-
ɥɹɸɳɚɹ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ. ȼ ɷɬɨɬ 
ɦɨɦɟɧɬ ɩɨɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɨɟ ɫɦɟɳɟɧɢɟ ɨɫɢ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɨɟ ɢ ɨɩɪɟɞɟɥɹɟɬ ɧɚɩɪɚɜ-
ɥɟɧɢɟ ɨɫɢ ɢ ɪɚɡɦɟɪ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɨɬɜɟɪ-
ɫɬɢɹ.  
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 
 

ɇɚ ɜɟɥɢɱɢɧɭ ɧɚɱɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɨɫɢ ɢɧ-
ɫɬɪɭɦɟɧɬɚ ɜɥɢɹɟɬ ɞɥɢɧɚ ɜɵɥɟɬɚ ɢɧɫɬɪɭɦɟɧɬɚ 
ɢ ɟɝɨ ɞɢɚɦɟɬɪ, ɜɟɥɢɱɢɧɚ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ 
ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ, ɠɟɫɬɤɨɫɬɶ ɬɟɯɧɨ-
ɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɪɟɠɢɦɵ ɪɟɡɚ-
ɧɢɹ ɢ ɬ.ɩ. Д1–3Ж. ɂɡɜɟɫɬɧɵ ɪɚɡɥɢɱɧɵɟ ɩɪɢɱɢ-
ɧɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɩɪɢ ɫɜɟɪɥɟ-
ɧɢɢ: ɧɟɫɢɦɦɟɬɪɢɱɧɚɹ ɡɚɬɨɱɤɚ ɪɟɠɭɳɢɯ ɤɪɨ-
ɦɨɤ ɢɧɫɬɪɭɦɟɧɬɚ Д1–4Ж; ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɦɚ-
ɬɟɪɢɚɥɚ ɡɚɝɨɬɨɜɤɢ, ɧɚɥɢɱɢɟ ɩɭɫɬɨɬ ɢ ɪɚɤɨ-
ɜɢɧ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɧɟɫɢɦɦɟɬɪɢɱɧɨɣ ɧɚɝɪɭɡ-
ɤɟ ɧɚ ɪɟɠɭɳɢɯ ɤɪɨɦɤɚɯ Д5Ж; ɢɫɤɪɢɜɥɟɧɢɟ ɨɫɢ 
ɢɧɫɬɪɭɦɟɧɬɚ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɨɫɟɜɨɣ ɫɢɥɵ Д1, 
5, 6Ж; ɪɚɡɥɢɱɧɵɟ ɧɟɬɨɱɧɨɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ Д7, 8, 9Ж ɢ ɬ.ɞ.  
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

ɉɪɢ ɨɛɪɚɛɨɬɤɟ ɨɬɜɟɪɫɬɢɣ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ 
ɨɫɟɜɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ (ɄɈɂ) ɫ ɩɚɪɚɥɥɟɥɶ-
ɧɵɦ ɢɥɢ ɩɚɪɚɥɥɟɥɶɧɨ-ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɩɪɢɧɰɢɩɨɦ ɪɚɛɨɬɵ ɫɬɭɩɟɧɟɣ, ɤɨɝɞɚ ɩɪɨɢɫɯɨ-
ɞɢɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɜɪɟɡɚɧɢɟ ɧɟɫɤɨɥɶɤɢɦɢ 
ɫɬɭɩɟɧɹɦɢ, ɢɦɟɟɬ ɦɟɫɬɨ ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɢɥ 
ɪɟɡɚɧɢɹ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶ-
ɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɧɚ ɤɚɠɞɨɣ ɟɝɨ ɫɬɭɩɟɧɢ ɢ, 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɫɧɢɡɢɬɶ ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɚɧ-
ɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. Ⱥ ɜɟɥɢɱɢɧɚ ɧɚɱɚɥɶɧɨɝɨ ɫɦɟ-
ɳɟɧɢɹ ɨɫɢ ɄɈɂ, ɧɚɪɹɞɭ ɫ ɜɵɲɟɭɤɚɡɚɧɧɵɦɢ 
ɩɪɢɱɢɧɚɦɢ, ɡɚɜɢɫɢɬ ɢ ɨɬ ɜɟɥɢɱɢɧ ɢ ɧɚɩɪɚɜ-
ɥɟɧɢɣ ɜɫɟɯ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸ-
ɳɢɯ ɫɢɥ ɪɟɡɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɟ ɜɥɢɹɸɬ ɤɨɧ-
ɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɟɝɨ ɫɬɭɩɟɧɟɣ, ɚ 
ɢɦɟɧɧɨ: ɞɢɚɦɟɬɪɵ, ɞɥɢɧɵ ɫɬɭɩɟɧɟɣ ɢ ɭɝɨɥ 
ɧɚɤɥɨɧɚ ɫɬɪɭɠɟɱɧɨɣ ɤɚɧɚɜɤɢ. ɉɨɷɬɨɦɭ ɚɤɬɭ-
ɚɥɶɧɨɣ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɥɢɹ-
ɧɢɹ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ ɜɟɥɢɱɢɧɭ ɧɚɱɚɥɶɧɨɝɨ 
ɫɦɟɳɟɧɢɹ ɨɫɢ.  

 
ɂɫɫɥɟɞɨɜɚɧɢɟ ɧɚɱɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢя ɨɫɢ 

ɄɈɂ ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ 
 
Ʉɚɤ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɣ 
ɨɛɪɚɛɨɬɤɟ ɞɜɭɦɹ ɢ ɛɨɥɟɟ ɫɬɭɩɟɧɹɦɢ ɄɈɂ 

ɧɚɩɪɚɜɥɟɧɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸ-
ɳɢɯ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɞɥɹ ɤɚɠɞɨɣ 
ɫɬɭɩɟɧɢ ɧɟ ɫɨɜɩɚɞɚɸɬ, ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɧɵɯ 
ɩɥɨɫɤɨɫɬɹɯ ɢ ɡɚɜɢɫɹɬ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɫɬɪɭ-
ɠɟɱɧɨɣ ɤɚɧɚɜɤɢ ɢ ɞɥɢɧɵ ɩɪɟɞɵɞɭɳɟɣ ɫɬɭɩɟ-
ɧɢ. ɍɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɞɟɣɫɬɜɢɹ 
ɞɜɭɯ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚ-
ɞɢɚɥɶɧɵɯ ɫɢɥ ɪɟɡɚɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɤɪɨɦɤɚɯ ɞɜɭɯ ɫɨɫɟɞɧɢɯ ɫɬɭɩɟɧɟɣ ɞɢɚɦɟɬɪɚɦɢ 

ТD  ɢ 1ТD   (ɪɢɫ. 1), ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ, ɪɚɞ, 
 

1

2 ЭРɊ Т
Ɋ

Т

LQ
D 

  
 ,  (1) 

 
ɝɞɟ ɊL  – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɞɟɣ-
ɫɬɜɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɪɚɞɢɚɥɶɧɵɯ ɫɢɥ ɩɨ 
ɨɫɢ Х (ɜɞɨɥɶ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ); Т  – ɭɝɨɥ 
ɧɚɤɥɨɧɚ ɫɬɪɭɠɟɱɧɨɣ ɤɚɧɚɜɤɢ ɧɚ Т-ɣ ɫɬɭɩɟɧɢ; 

ТD  – ɞɢɚɦɟɬɪ Т-ɣ ɫɬɭɩɟɧɢ ɢɧɫɬɪɭɦɟɧɬɚ. 
 

 
 
Ɋɢɫ. 1. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɡɚ-

ɢɦɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ 
ɧɚ ɪɚɡɧɵɯ ɫɬɭɩɟɧɹɯ 

 
Ʉɪɨɦɟ ɬɨɝɨ, ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɭɝɨɥ 
ɧɚɤɥɨɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɧɚɜɤɢ ɧɟɪɚɜɧɨɦɟɪɧɵɣ 
ɢ ɭɦɟɧɶɲɚɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɰɟɧɬɪɭ 
ɫɜɟɪɥɚ, ɩɨɷɬɨɦɭ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɫɬɭɩɟɧɱɚ-
ɬɨɝɨ ɄɈɂ ɦɟɬɨɞɨɦ ɩɟɪɟɬɨɱɤɢ ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɫɬɪɭɠɟɱɧɨɣ ɤɚɧɚɜɤɢ ɭ ɫɬɭɩɟɧɟɣ ɦɟɧɶɲɟɝɨ 
ɞɢɚɦɟɬɪɚ ɛɭɞɟɬ 
 

ЭР ЭРТ
Т

m

D
D

    ,  (2 ) 

 
ɝɞɟ ТD  – ɞɢɚɦɟɬɪ ɫɬɭɩɧɢ, ɞɥɹ ɤɨɬɨɪɨɣ ɬɪɟɛɭ-
ɟɬɫɹ ɧɚɣɬɢ ɭɝɨɥ ɧɚɤɥɨɧɚ ɫɬɪɭɠɟɱɧɨɣ ɤɚɧɚɜɤɢ 
ɩɨɫɥɟ ɩɟɪɟɬɨɱɤɢ, ɦɦ; mD  – ɞɢɚɦɟɬɪ 
ɧɚɢɛɨɥɶɲɟɣ ɫɬɭɩɟɧɢ, ɦɦ; ЭР  – ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɧɚɜɤɢ ɄɈɂ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɦ 
ɞɢɚɦɟɬɪɟ mD , ɦɦ. 
 



ВеȟȠник ХНАДУ, вып. 76, 2017 
 

 

106 

Ʉɚɤ ɜɢɞɧɨ ɢɡ ɪɢɫ. 1, ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɚɹ ɫɨ-
ɫɬɚɜɥɹɸɳɚɹ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɩɨɜɨ-
ɪɚɱɢɜɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ В ɧɚ ɭɝɨɥ Q, 
ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɭɩɪɭɝɢɯ ɨɬɠɚɬɢɣ 
ɨɫɢ ɄɈɂ ɤɚɤ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ В, ɬɚɤ ɢ ɨɬɧɨ-
ɫɢɬɟɥɶɧɨ ɨɫɢ Г. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɡɚɜɢɫɢɦɨ-
ɫɬɢ ɨɬ ɫɢɬɭɚɰɢɣ, ɜɨɡɧɢɤɚɸɳɢɯ ɜ ɩɪɨɰɟɫɫɟ 
ɨɛɪɚɛɨɬɤɢ, ɪɚɫɱɟɬ ɫɦɟɳɟɧɢɹ ɨɫɢ ɩɨɞ ɞɟɣ-
ɫɬɜɢɟɦ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɪɚɞɢɚɥɶɧɵɯ ɫɢɥ ɪɟɡɚɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɪɚɡɧɵɟ ɪɟɠɭɳɢɟ ɤɪɨɦɤɢ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢ-
ɹɯ, ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ɜɞɨɥɶ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ В ɢ Г ɨɬɞɟɥɶɧɨ; 
ɩɪɢ ɷɬɨɦ ɩɪɨɟɤɰɢɢ ɫɢɥɵ вP  ɧɚ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɢɟ ɨɫɢ: 
 

( ) ( ) МШs ;

( ) ( ) sТЧ .
в В в

в Г в

P P Q
P P Q

   

   
 (3) 

 
Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɚɹ ɜɟɥɢɱɢɧɚ ɭɩɪɭɝɢɯ 
ɨɬɠɚɬɢɣ (ɫɦɟɳɟɧɢɹ) ɨɫɢ n-ɫɬɭɩɟɧɱɚɬɨɝɨ 
ɄɈɂ ɛɭɞɟɬ ɧɚɛɥɸɞɚɬɶɫɹ ɩɪɢ ɭɫɥɨɜɢɢ 

0 360ТQ   º, ɬɨɝɞɚ 
 

1 1 2 2

1 1 2 2

( ) МШs ( ) МШs

... ( ) МШs ЦКб;

( ) sТЧ ( ) sТЧ

... ( ) sТЧ ЦКб;

в в

вN N

в в

вN N

P Q P Q
P Q

P Q P Q
P Q

     

    

     

    

(4) 

 
ɚ ɧɚɢɦɟɧɶɲɚɹ – ɜ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɫɭɦɦɵ ɩɪɨ-
ɟɤɰɢɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɪɚɞɢɚɥɶɧɵɯ ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ ɫɢɥ ɪɟɡɚɧɢɹ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɭɸ ɨɫɶ ɛɭɞɭɬ ɪɚɜɧɵ ɧɭɥɸ: 
 

,0sТЧ)(...

sТЧ)(sТЧ)(

;0МШs)(...

МШs)(МШs)(

2211

2211









NвN

вв

NвN

вв

QP
QPQP

QP
QPQP

  (5) 

 

ɝɞɟ NQQQ ,, 21  – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɞɟɣɫɬɜɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɪɚɞɢɚɥɶɧɨɣ ɫɨ-
ɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɢ ɨɫɶɸ В ɞɥɹ 1-ɣ, 
2-ɣ, n-ɣ ɫɬɭɩɟɧɟɣ ɄɈɂ. 
 
Ⱦɥɹ ɬɪɟɯɫɬɭɩɟɧɱɚɬɵɯ ɄɈɂ, ɧɚɩɪɢɦɟɪ ɬɪɟɯ-
ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɜɟɪɥɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ 
ɧɚɝɪɭɠɟɧɢɹ (ɪɢɫ. 2) ɜɟɥɢɱɢɧɚ ɧɚɱɚɥɶɧɨɝɨ 
ɫɦɟɳɟɧɢɹ (ɭɩɪɭɝɢɯ ɞɟɮɨɪɦɚɰɢɣ) ɨɫɢ ɢɧ-
ɫɬɪɭɦɟɧɬɚ ɭ ɜɟɪɲɢɧɵ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ: 

3211 ввв PPP  ,     (6) 
 
ɝɞɟ 

321
,,

ввв PPP   – ɜɟɥɢɱɢɧɵ ɭɩɪɭɝɢɯ ɞɟ-

ɮɨɪɦɚɰɢɣ ɨɫɢ ɨɬ ɞɟɣɫɬɜɢɹ ɫɢɥ 1,вP  2 ,вP  

3вP  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

 
ɚ 

 
ɛ 

 
ɜ 

 
ɝ 

 
ɞ 
 

Ɋɢɫ. 2. Ɋɚɫɱɟɬɧɵɟ ɫɯɟɦɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɫɦɟɳɟɧɢɹ ɨɫɢ ɄɈɂ 

 
Ɉɩɪɟɞɟɥɢɦ ɫɦɟɳɟɧɢɟ ɨɫɢ ɄɈɂ ɭ ɜɟɪɲɢɧɵ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɯɟɦɵ ɧɚɝɪɭɠɟɧɢɹ:  
– ɤɨɝɞɚ ɫɢɥɚ ɞɟɣɫɬɜɭɟɬ ɬɨɥɶɤɨ ɧɚ 1-ɸ ɫɬɭɩɟɧɶ 
ɄɈɂ (ɪɢɫ. 2, ɚ) 
 

   

   

    

1

1 2

3

1
1

3
221 2

1 1 2 1 1 2

2 23
1 2 1 2 3

1 2 1 2 3

3

, (7)

в

в
P

б б

б

P
E

L L L L L L L L
J J

L L L L L L
J

L L L L L


    


            

     

     

   

 
ɝɞɟ 321 ,, LLL  – ɞɥɢɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɭ-
ɩɟɧɢ ɄɈɂ, ɦɦ; E  – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɚɬɟ-
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ɪɢɚɥɚ ɢɧɫɬɪɭɦɟɧɬɚ, Ɇɉɚ; 
31

,, 2 ббб JJJ  – ɦɨ-
ɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɫɬɭ-
ɩɟɧɢ ɄɈɂ. 
 
– ɤɨɝɞɚ ɜ ɨɛɪɚɛɨɬɤɟ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɬɨɥɶ-
ɤɨ 2-ɹ ɫɬɭɩɟɧɶ ɄɈɂ (ɪɢɫ. 2 ,ɛ) 
 

 

    

     
  

2
2

3

2 2
1 2 1 2

3
1 2 2 3 1 2 3

2 1 2 2 3 1 2

2 1 2 3

2
6

2
6

2

;

в

в
P

б

б

P L L L L
E J

LL L L L L L L
J

L L L L L L L

L L L L

           

       

        

    

 (8) 

 
– ɤɨɝɞɚ ɜ ɨɛɪɚɛɨɬɤɟ ɩɪɢɧɢɦɚɟɬ ɭɱɚɫɬɢɟ ɬɨɥɶ-
ɤɨ 3-ɹ ɫɬɭɩɟɧɶ ɄɈɂ (ɪɢɫ. 2,ɜ) 
 

    

3
3

3 3
1

3 1 2 3 3 1 2

6

2 ;

в

в
P

б

P L
E J

L L L L L L L

 
    

 

       

 (9) 

 
– ɤɨɝɞɚ ɜ ɨɛɪɚɛɨɬɤɟ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ 2-ɹ ɢ 
3-ɹ ɫɬɭɩɟɧɢ ɄɈɂ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɪɢɫ. 2, ɝ) 
 

2 31 ;
в вP P      (10) 

 
– ɤɨɝɞɚ ɜ ɨɛɪɚɛɨɬɤɟ ɩɪɢɧɢɦɚɸɬ ɭɱɚɫɬɢɟ ɜɫɟ 
ɬɪɢ ɫɬɭɩɟɧɢ ɄɈɂ ɨɞɧɨɜɪɟɦɟɧɧɨ (ɪɢɫ. 2, ɞ) 

 
1 2 31 .

в в вP P P        (11) 
 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɜ ɫɢɫɬɟɦɟ CrОШ 
SТЦЮХКЭО 2.0, ɤɨɬɨɪɚɹ ɞɚɜɚɥɚ ɜɨɡɦɨɠɧɨɫɬɶ 
ɦɟɬɨɞɨɦ ɤɨɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɱɢɬɵɜɚɹ ɝɟɨ-
ɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɫɬɭɩɟɧɟɣ ɄɈɂ (ɞɢɚ-
ɦɟɬɪ, ɞɥɢɧɚ, ɭɝɨɥ ɧɚɤɥɨɧɚ ɫɬɪɭɠɟɱɧɨɣ ɤɚ-
ɧɚɜɤɢ), ɨɩɪɟɞɟɥɢɬɶ ɫɦɟɳɟɧɢɟ ɨɫɢ ɬɪɟɯɫɬɭ-
ɩɟɧɱɚɬɨɝɨ ɄɈɂ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɟɯ ɨɫɟɣ ɤɨ-
ɨɪɞɢɧɚɬ X, В, Г ɨɬɞɟɥɶɧɨ, ɚ ɬɚɤɠɟ ɢɯ ɪɟɡɭɥɶ-
ɬɢɪɭɸɳɭɸ ɜɟɥɢɱɢɧɭ Pв . Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ 
ɫɮɨɪɦɢɪɨɜɚɧɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ ɬɪɟɯɦɟɪɧɚɹ 
ɦɨɞɟɥɶ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨɝɨ ɫɜɟɪɥɚ. ȼ ɤɚɱɟɫɬɜɟ 
ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢɧɢɦɚɥɢɫɶ ɞɢɚ-
ɦɟɬɪɵ ɢ ɞɥɢɧɵ ɫɬɭɩɟɧɟɣ, ɚ ɬɚɤɠɟ ɧɚɩɪɚɜɥɟ-
ɧɢɟ ɢ ɦɟɫɬɨ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɭɊ . Ɂɧɚɱɟɧɢɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶ-
ɧɨɣ ɫɢɥɵ ɭɊ  ɨɩɪɟɞɟɥɹɥɢɫɶ ɩɨ ɦɟɬɨɞɢɤɟ 
Ƚɥɭɯɨɜɚ ɇ.Ⱥ. Д3Ж. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ 
ɨɛɪɚɛɨɬɤɢ ɡɧɚɱɟɧɢɟ ɭɊ  ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 10 

ɞɨ 16 ɇ. Ⱦɢɚɦɟɬɪɵ ɫɬɭɩɟɧɟɣ ɬɪɟɯɫɬɭɩɟɧɱɚɬɨ-
ɝɨ ɄɈɂ ɩɪɢɧɢɦɚɥɢɫɶ ɪɚɜɧɵɦɢ 

ɂ1 ɂ2 ɂ3/ / 8 /10 /12D D D   ɦɦ, ɚ ɞɥɢɧɵ ɜɚɪɶɢ-
ɪɨɜɚɥɢɫɶ ɨɬ 10 ɞɨ 80 ɦɦ.  
 

 
ɚ 

 
ɛ 

 
ɜ 

 
ɝ 

 

Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢɧɫɬɪɭɦɟɧɬɚ ɧɚ 
ɫɦɟɳɟɧɢɹ ɨɫɢ ɄɈɂ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɭɊ  ɩɪɢ 1 16ɭɊ   ɇ, 2 10ɭɊ   ɇ, 

3 13,2ɭɊ   ɇ, ɂ1 8D   ɦɦ, ɂ 2 10D   ɦɦ, 

ɂ3 12 ɦɦD  , ɂ1 10L   ɦɦ; ɂ2 10L   ɦɦ, 

ɂ3 80L   ɦɦ 
 

Ɋɟɡɭɥɶɬɚɬɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɭɩɪɭɝɢɯ 
ɩɟɪɟɦɟɳɟɧɢɣ ɨɫɢ ɄɈɂ ɜɢɡɭɚɥɶɧɨ ɜɢɞɧɨ ɩɨ 
ɦɨɞɟɥɢ (ɪɢɫ. 3, ɚ), ɩɨɤɚɡɵɜɚɸɳɟɣ ɫɭɦɦɚɪɧɵɟ 
ɡɧɚɱɟɧɢɹ ɫɦɟɳɟɧɢɹ ɨɫɢ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ, ɚ 
ɬɚɤɠɟ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ (ɪɢɫ. 3, ɛ, ɜ, ɝ), ɞɟɦɨɧ-
ɫɬɪɢɪɭɸɳɢɯ ɫɦɟɳɟɧɢɟ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɤɚɠɞɨɣ ɨɫɢ ɤɨɨɪɞɢɧɚɬ X, В ɩɨ 
ɨɬɞɟɥɶɧɨɫɬɢ. ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢ-
ɱɢɧɚ ɫɦɟɳɟɧɢɹ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ ɭɜɟɥɢɱɢɜɚ-
ɟɬɫɹ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɨɬ ɯɜɨɫɬɨɜɢɤɚ ɞɨ ɜɟɪ-
ɲɢɧɵ ɄɈɂ, ɢ ɧɚɢɛɨɥɶɲɟɟ ɫɦɟɳɟɧɢɟ ɡɚɮɢɤ-
ɫɢɪɨɜɚɧɨ ɭ ɜɟɪɲɢɧɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɄɈɂ.  
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ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɢɥɢ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɚ-
ɪɢɚɧɬɨɜ ɧɚɩɪɚɜɥɟɧɢɣ ɞɟɣɫɬɜɢɹ ɧɟɭɪɚɜɧɨɜɟ-
ɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚɞɢɚɥɶɧɵɯ ɫɢɥ ɪɟ-
ɡɚɧɢɹ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɧɚɥɢɱɢɹ ɩɨɝɪɟɲɧɨɫɬɟɣ ɡɚɬɨɱɤɢ ɪɟɠɭɳɢɯ 
ɤɪɨɦɨɤ ɢ ɧɟɫɨɜɩɚɞɟɧɢɹ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ ɫ 
ɨɫɶɸ ɢɫɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. ȼ ɬɚɛɥɢɰɟ 1 ɩɪɟɞ-
ɫɬɚɜɥɟɧ ɚɧɚɥɢɡ ɞɜɭɯ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɨɡɦɨɠ-
ɧɵɯ ɫɢɬɭɚɰɢɣ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɦɟɫɬɚ ɞɟɣɫɬɜɢɹ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚɞɢɚɥɶ-
ɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ  
1-ɣ ɫɬɭɩɟɧɢ ɄɈɂ, ɞɥɹ ɭɫɥɨɜɢɹ, ɤɨɝɞɚ ɜɵɩɨɥ-
ɧɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɪɟɡɚɧɢɟ ɬɪɟɦɹ ɫɬɭɩɟ-
ɧɹɦɢ (ɩɚɪɚɥɥɟɥɶɧɚɹ ɨɛɪɚɛɨɬɤɚ). 
 

Ɍɚɛɥɢɰɚ 1 ɋɨɫɬɨɹɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɦɟɫɬɚ  
ɞɟɣɫɬɜɢɹ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ  

ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ  
 

ɋɨɨɬɧɨɲɟ-
ɧɢɟ ɞɥɢɧ 
ɫɬɭɩɟɧɟɣ 

ɄɈɂ 
321 // LLL  

ɋɨɫɬɨɹɧɢɟ 1 ɋɨɫɬɨɹɧɢɟ 2 

1 2 3 

10/10/80 

  

20/10/70 

 
 

30/10/60 

 
 

40/10/50 

  

50/10/40 

  

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 
 

1 2 3 

60/10/30 

  
 

Ʉɚɤ ɜɢɞɢɦ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɞɥɢɧɵ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ 1L  ɦɟɫɬɨ ɞɟɣɫɬɜɢɹ ɢ ɧɚɩɪɚɜɥɟɧɢɟ 
ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɪɟɡɚ-
ɧɢɹ ɧɚ ɜɬɨɪɨɣ ɢ ɬɪɟɬɶɟɣ ɫɬɭɩɟɧɹɯ ɦɟɧɹɟɬɫɹ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ ɫɦɟ-
ɳɟɧɢɹ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ ɢɡɦɟɧɹɟɬɫɹ (ɪɢɫ. 4). 
 

 
 
Ɋɢɫ. 4. ȼɥɢɹɧɢɟ ɞɥɢɧɵ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɧɚ 

ɜɟɥɢɱɢɧɭ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɨɫɢ 
ɢɧɫɬɪɭɦɟɧɬɚ: 1 – ɫɨɫɬɨɹɧɢɟ 1; 2 – ɫɨɫɬɨ-
ɹɧɢɟ 2 

 
ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɫɦɟɳɟɧɢɟ ɨɫɢ 
ɢɧɫɬɪɭɦɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫɢ X (ɜɞɨɥɶ ɨɫɢ 
ɢɧɫɬɪɭɦɟɧɬɚ) ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɭɤɚɡɚɧɧɵɯ ɮɚɤ-
ɬɨɪɨɜ ɧɟɡɧɚɱɢɬɟɥɶɧɵ (ɩɨɪɹɞɤɚ 10-6 ɦɦ), ɩɨ-
ɷɬɨɦɭ ɢɦɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ.  
 
Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɝɨɜɨɪɹɬ ɨ ɬɨɦ, 
ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɩɪɢ 
ɫɨɜɩɚɞɟɧɢɢ ɧɚɩɪɚɜɥɟɧɢɣ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ 
ɫɨɫɬɚɜɥɹɸɳɢɯ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɫɨɫɬɚɜɥɹɟɬ 
0,348 ɦɦ. ȿɫɥɢ ɠɟ ɷɬɢ ɫɢɥɵ ɢɦɟɸɬ ɩɪɨɬɢɜɨ-
ɩɨɥɨɠɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ, ɬɨ ɜɟɥɢɱɢɧɚ ɫɦɟɳɟ-
ɧɢɹ ɨɫɢ ɫɨɫɬɚɜɥɹɟɬ 0,119 ɦɦ. 
 
Ʉɚɤ ɜɢɞɢɦ, ɧɚɩɪɚɜɥɟɧɢɟ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɩɨɞ ɞɟɣ-
ɫɬɜɢɟɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ 
ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɢɡɦɟ-
ɧɹɟɬɫɹ ɢ ɪɟɡɭɥɶɬɢɪɭɸɳɚɹ ɜɟɥɢɱɢɧɚ ɫɦɟɳɟ-
ɧɢɹ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ 
ɬɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɨɬɜɟɪɫɬɢɹ. ȿɫɥɢ ɧɚɩɪɚɜ-
ɥɟɧɢɟ ɧɟɭɪɚɜɧɨɜɟɲɟɧɧɵɯ ɪɚɞɢɚɥɶɧɵɯ ɫɢɥ 
ɫɨɜɩɚɞɚɟɬ, ɬɨ ɷɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ 
ɫɦɟɳɟɧɢɹ ɨɫɢ ɄɈɂ. Ɉɞɧɚɤɨ ɟɫɥɢ ɧɚɩɪɚɜɥɟ-
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ɧɢɹ ɞɟɣɫɬɜɢɹ ɷɬɢɯ ɫɢɥ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵ, ɬɨ 
ɭɦɟɧɶɲɚɟɬɫɹ ɜ 2–3 ɪɚɡɚ ɜɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ 
ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ.   
 
Ɂɟɧɤɟɪ, ɤɚɤ ɩɪɚɜɢɥɨ, ɢɦɟɟɬ ɬɪɢ-ɱɟɬɵɪɟ ɥɟɡ-
ɜɢɹ, ɫɧɢɦɚɟɬ ɦɟɧɶɲɢɣ ɩɪɢɩɭɫɤ ɢ ɢɦɟɟɬ 
ɛɨɥɶɲɢɣ ɦɨɦɟɧɬ ɢɧɟɪɰɢɢ ɫɟɱɟɧɢɹ, ɩɨ ɫɪɚɜ-
ɧɟɧɢɸ ɫɨ ɫɜɟɪɥɨɦ, ɩɨɷɬɨɦɭ ɜɟɥɢɱɢɧɚ ɧɟ-
ɭɪɚɜɧɨɜɟɲɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ ɪɟɡɚ-
ɧɢɹ ɧɚ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɫɬɭɩɟɧɱɚɬɨɝɨ ɡɟɧɤɟɪɚ 
ɛɭɞɟɬ ɦɟɧɶɲɟ. Ʉɪɨɦɟ ɬɨɝɨ, ɭɝɨɥ ɧɚɤɥɨɧɚ 
ɫɬɪɭɠɟɱɧɵɯ ɤɚɧɚɜɨɤ ɡɟɧɤɟɪɨɜ ɢɡ ɛɵɫɬɪɨɪɟ-
ɠɭɳɟɣ ɫɬɚɥɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 20  º, ɚ ɢɡ 
ɬɜɟɪɞɨɝɨ ɫɩɥɚɜɚ – 15  º Д10Ж. Ɍɚɤɢɦ ɨɛɪɚ-
ɡɨɦ, ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɟ ɫɬɭɩɟɧɱɚ-
ɬɵɦɢ ɡɟɧɤɟɪɚɦɢ ɯɚɪɚɤɬɟɪ ɜɥɢɹɧɢɹ ɞɥɢɧ ɫɬɭ-
ɩɟɧɟɣ ɧɚ ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɧɟɭɪɚɜɧɨɜɟ-
ɲɟɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɪɚɞɢɚɥɶɧɨɣ ɫɢɥɵ ɪɟ-
ɡɚɧɢɹ ɭɊ  ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɟɥɢɱɢɧɭ 
ɧɚɱɚɥɶɧɨɝɨ ɫɦɟɳɟɧɢɹ ɨɫɢ ɢɧɫɬɪɭɦɟɧɬɚ ɛɭɞɟɬ 
ɚɧɚɥɨɝɢɱɧɵɦ. Ⱦɥɹ ɡɟɧɤɟɪɨɜ ɫ ɭɝɥɨɦ ɧɚɤɥɨɧɚ 
ɫɬɪɭɠɟɱɧɵɯ ɤɚɧɚɜɨɤ 0  º ɢ ɪɚɡɜɟɪɬɨɤ 
ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɭɊ  ɨɬ ɞɥɢɧɵ 
ɫɬɭɩɟɧɟɣ ɧɟ ɡɚɜɢɫɢɬ, ɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ ɩɨ-
ɝɪɟɲɧɨɫɬɟɣ ɢɡɝɨɬɨɜɥɟɧɢɹ (ɡɚɬɨɱɤɢ) ɪɟɠɭɳɢɯ 
ɤɪɨɦɨɤ, ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɢɩɭɫɤɚ ɢ ɩɨɝɪɟɲ-
ɧɨɫɬɟɣ ɨɛɪɚɛɨɬɤɢ ɨɬɜɟɪɫɬɢɹ, ɩɨɥɭɱɟɧɧɵɯ ɧɚ 
ɩɪɟɞɵɞɭɳɟɦ ɩɟɪɟɯɨɞɟ. 
 

ȼɵɜɨɞɵ 
 
ɉɨɝɪɟɲɧɨɫɬɢ ɡɚɬɨɱɤɢ ɪɟɠɭɳɢɯ ɤɪɨɦɨɤ ɫɬɭ-
ɩɟɧɟɣ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɟɪɜɨɣ, ɫɬɭɩɟɧɱɚɬɨɝɨ 
ɫɜɟɪɥɚ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɪɢ-
ɩɭɫɤɚ, ɫɧɢɦɚɟɦɨɝɨ ɤɚɠɞɵɦ ɥɟɡɜɢɟɦ, ɦɨɝɭɬ 
ɤɚɤ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶɫɹ, ɬɚɤ ɢ ɭɫɭɝɭɛɥɹɬɶɫɹ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ, ɜɨɡɧɢɤɚɸɳɢɦɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɞɟɣɫɬɜɢɣ ɫɢɥ ɧɚ 2-ɣ, 3-ɣ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɫɬɭ-
ɩɟɧɹɯ. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɜɨ 
ɦɧɨɝɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɢɧɚɦɢ ɫɬɭɩɟɧɟɣ ɢɧ-
ɫɬɪɭɦɟɧɬɚ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɟɦ. 
 

Ʌɢɬɟɪɚɬɭɪɚ 
 

1. Ɍɨɱɧɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ ɧɚ ɚɜɬɨɦɚɬɢ-
ɱɟɫɤɢɯ ɥɢɧɢɹɯ / Ⱥ.Ƚ. Ʉɨɫɢɥɨɜɚ. – Ɇ.: 
Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1976. – 224 ɫ. 

2. ɏɨɥɦɨɝɨɪɰɟɜ ɘ.ɉ. Ɉɩɬɢɦɢɡɚɰɢɹ ɩɪɨɰɟɫ-
ɫɨɜ ɨɛɪɚɛɨɬɤɢ ɨɬɜɟɪɫɬɢɣ / ɘ.ɉ. ɏɨɥɦɨ-
ɝɨɪɰɟɜ. – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1984. – 
184 ɫ.  

3. Ƚɨɪɚɧɫɤɢɣ Ƚ.Ʉ. Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɬɟɯɧɢɱɟ-
ɫɤɨɝɨ ɧɨɪɦɢɪɨɜɚɧɢɹ ɪɚɛɨɬ ɧɚ ɦɟɬɚɥɥɨ-
ɪɟɠɭɳɢɯ ɫɬɚɧɤɚɯ ɫ ɩɨɦɨɳɶɸ ɗȼɆ /  
Ƚ.Ʉ. Ƚɨɪɚɧɫɤɢɣ, ȿ.ȼ. ȼɥɚɞɢɦɢɪɨɜ,  
Ʌ.ɇ. Ʌɚɦɛɢɧ. – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 
1970. – 224 ɫ. 

5. Ʉɨɪɫɚɤɨɜ ȼ.ɋ. Ɍɨɱɧɨɫɬɶ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛ-
ɪɚɛɨɬɤɢ / ȼ.ɋ. Ʉɨɪɫɚɤɨɜ. – Ɇ.: Ɇɚɲɝɢɡ, 
1961. – 380 ɫ. 

6. Ɍɪɨɢɰɤɢɣ ɇ.Ⱦ. Ƚɥɭɛɨɤɨɟ ɫɜɟɪɥɟɧɢɟ /  
ɇ.Ⱦ. Ɍɪɨɢɰɤɢɣ. – Ʌ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 
1971. – 176 ɫ. 

7. Ʉɚɩɭɫɬɢɧ, ɇ. Ɇ. Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫ-
ɤɢɯ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɛɨɬɤɢ ɞɟɬɚɥɟɣ ɧɚ 
ɫɬɚɧɤɚɯ ɫ ɩɨɦɨɳɶɸ ɗȼɆ / ɇ. Ɇ. Ʉɚɩɭɫ-
ɬɢɧ. – Ɇ.: Ɇɚɲɢɧɨɫɬɪɨɟɧɢɟ, 1976. –  
288 ɫ. 

8. Ʉɪɚɜɰɨɜ ȼ.ɂ. ɇɟɭɪɚɜɧɨɜɟɲɟɧɧɵɟ ɫɢɥɵ 
ɪɟɡɚɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɫɬɟɪɠɧɟɜɵɦ 
ɦɧɨɝɨɥɟɡɜɢɣɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɨɬɜɟɪ-
ɫɬɢɣ ɫ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɶɸ ɜɯɨɞɚ 
ɬɨɪɰɚ ɡɚɝɨɬɨɜɤɢ / ȼ.ɂ. Ʉɪɚɜɰɨɜ,  
ȼ.Ⱥ. ɋɬɪɟɥɶɰɨɜ // Ɍɪɭɞɵ Ɏɪɭɧɡɟɧɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ. – 1971. –
ȼɵɩ. 54. – ɋ. 41–46. 

9. ɋɬɪɟɥɶɰɨɜ ȼ.Ⱥ. ɇɟɭɪɚɜɧɨɜɟɲɟɧɧɵɟ ɫɢɥɵ 
ɪɟɡɚɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɦɧɨɝɨɥɟɡɜɢɣ-
ɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɩɪɢ ɧɟɫɨɜɩɚɞɟɧɢɢ ɨɫɢ 
ɟɝɨ ɫ ɨɫɶɸ ɢɫɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ /  
ȼ.Ⱥ. ɋɬɪɟɥɶɰɨɜ, ȼ.ɂ. Ʉɪɚɜɰɨɜ // Ɍɪɭɞɵ 
Ɏɪɭɧɡɟɧɫɤɨɝɨ ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢ-
ɬɭɬɚ. – 1971. – ȼɵɩ. 54. – ɋ. 86–100. 

10. Ʉɪɚɜɰɨɜ ȼ.ɂ. Ʉ ɪɚɫɱɟɬɭ ɧɟɭɪɚɜɧɨɜɟɲɟɧ-
ɧɨɣ ɫɢɥɵ ɪɟɡɚɧɢɹ ɢ ɧɚɱɚɥɶɧɨɝɨ ɫɦɟɳɟ-
ɧɢɹ ɨɫɢ ɨɛɪɚɛɨɬɚɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɦɧɨ-
ɝɨɥɟɡɜɢɣɧɵɦ ɫɬɟɪɠɧɟɜɵɦ ɢɧɫɬɪɭɦɟɧ-
ɬɨɦ ɩɪɢ ɧɚɥɢɱɢɢ ɧɟɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɫɬɢ 
ɜɯɨɞɧɨɝɨ ɬɨɪɰɚ ɡɚɝɨɬɨɜɤɢ ɡɚɝɨɬɨɜɤɢ / 
ȼ.ɂ. Ʉɪɚɜɰɨɜ // Ɍɪɭɞɵ Ɏɪɭɧɡɟɧɫɤɨɝɨ 
ɩɨɥɢɬɟɯɧɢɱɟɫɤɨɝɨ ɢɧɫɬɢɬɭɬɚ. – 1971. –
ȼɵɩ. 54. – ɋ. 178–191. 

11. Ɉɪɞɢɧɚɪɰɟɜ ɂ.Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɢɧɫɬɪɭɦɟɧ-
ɬɚɥɶɳɢɤɚ / ɂ.Ⱥ. Ɉɪɞɢɧɚɪɰɟɜ, Ƚ.ȼ. Ɏɢ-
ɥɢɩɩɨɜ, Ⱥ.ɇ. ɒɟɜɱɟɧɤɨ ɢ ɞɪ.; ɩɨɞ ɨɛɳ. 
ɪɟɞ. ɂ.Ⱥ. Ɉɪɞɢɧɚɪɰɟɜɚ. – Ʌ.: Ɇɚɲɢɧɨ-
ɫɬɪɨɟɧɢɟ. Ʌɟɧɢɧɝɪ. ɨɬɞ-ɧɢɟ, 1987. – 
846 ɫ. 

 
 
 
Ɋɟɰɟɧɡɟɧɬ: ȼ.ɂ. Ɇɨɳɟɧɨɤ, ɩɪɨɮɟɫɫɨɪ, ɤ.ɬ.ɧ., 
ɏɇȺȾɍ. 
 

 
 
 


