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ȼɜɟɞɟɧɢɟ 
 
Ɋɚɛɨɬɚ ɫɨɜɪɟɦɟɧɧɨɝɨ ɚɜɬɨɝɪɟɣɞɟɪɚ ɫɜɹɡɚɧɚ ɫ 
ɜɵɩɨɥɧɟɧɢɟɦ ɛɨɥɶɲɨɝɨ ɨɛɴɟɦɚ ɪɚɛɨɬ ɫ ɦɢ-
ɧɢɦɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɪɟɦɟɧɢ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ ɦɚɲɢɧɚ ɩɨɞɜɟɪɝɚɟɬɫɹ ɢɧɬɟɧɫɢɜɧɨɦɭ 
ɧɚɝɪɭɠɟɧɢɸ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ 
ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɭɡɥɨɜ ɢ ɦɟɯɚɧɢɡɦɨɜ ɚɜɬɨ-
ɝɪɟɣɞɟɪɚ. Ɉɫɧɨɜɧɨɟ ɧɚɝɪɭɠɟɧɢɟ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɦɟɯɚɧɢɡɦ ɩɨɞɜɟɫɤɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɩɟɪɟɞɚɜɚɹ ɭɫɢɥɢɹ ɨɬ ɝɪɟɣɞɟɪɧɨɝɨ ɨɬɜɚɥɚ ɱɟ-
ɪɟɡ ɬɹɝɨɜɭɸ ɪɚɦɭ, ɚ ɡɚɬɟɦ ɞɚɥɶɲɟ ɩɨ ɫɨɟɞɢ-
ɧɟɧɢɹɦ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɜɫɟɣ ɦɚɲɢɧɵ. 
 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɟ ɧɚɝɪɭɠɟ-
ɧɢɹ ɦɚɲɢɧɵ ɲɢɪɨɤɨ ɜɧɟɞɪɟɧɵ ɦɟɬɨɞɵ ɤɨɦ-
ɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ 
ɩɪɨɫɬɨɬɨɣ ɩɪɨɜɟɞɟɧɢɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɴɟɤɬɚ, 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɛɵɫɬɪɨɝɨ ɪɟɲɟɧɢɹ ɫɥɨɠɧɵɯ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ, ɜɢɡɭɚɥɢɡɚɰɢɟɣ  ɢɫ-
ɫɥɟɞɭɟɦɵɯ ɩɪɨɰɟɫɫɨɜ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɟɦ ɪɟ-
ɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɜɢɞɟ. 

 
Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 
ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɩɪɨɫɦɚɬɪɢ-
ɜɚɟɬɫɹ ɬɟɧɞɟɧɰɢɹ ɤ ɛɵɫɬɪɨɦɭ ɤɨɧɫɬɪɭɢɪɨɜɚ-
ɧɢɸ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɢ 
ɩɨɞɛɨɪɚ ɪɚɰɢɨɧɚɥɶɧɵɯ ɪɟɲɟɧɢɣ ɧɚ ɤɚɠɞɨɦ 
ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɞɨ ɩɨɹɜɥɟɧɢɹ ɨɛɴɟɤɬɚ 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ. 
 
ȼ ɪɚɛɨɬɟ Ʉɢɪɢɱɟɧɤɨ ɂ.Ƚ. ɢ ɑɟɪɧɢɤɨɜɚ Ⱥ.ȼ. 
Д1Ж ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɩɚɤɟɬɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢɹ, ɜ, ɨɫɧɨɜɧɨɦ ɬɚɤɢɯ 



ВеȟȠник ХНАДУ, вып. 73, 2016 
 

235 

ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɤɚɤ AЮЭШНОsФ 
IЧЯОЧЭШr PrШПОssТШЧКХ ɢ SШХТНАШrФs. ɋɢɫɬɟɦɚ-
ɦɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɦɟɧɢ-
ɬɟɥɶɧɨ ɤ ɚɜɬɨɝɪɟɣɞɟɪɚɦ ɡɚɧɢɦɚɟɬɫɹ ɝɪɭɩɩɚ 
ɭɱɟɧɵɯ ɋɢȻȺȾɂ ɜɨ ɝɥɚɜɟ ɫɨ ɓɟɪɛɚɤɨ-
ɜɵɦ ȼ.ɋ. ДβЖ. 
 
ȼ ɦɟɬɨɞɢɤɚɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɡɟɦɥɟɪɨɣɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ ɬɟɯɧɢɤɢ (ɁɌɆ), ɚ ɢɦɟɧɧɨ ɚɜɬɨ-
ɝɪɟɣɞɟɪɨɜ, ɜɚɠɧɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɪɚɡ-
ɪɚɛɨɬɤɟ ɝɢɞɪɨɩɪɢɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠ-
ɧɨɫɬɢ ɫɢɫɬɟɦɵ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. 
Ɋɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɩɨɥɨɠɟɧɢɹ, ɫɨ-
ɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫɨɱɟɬɚɧɢ-
ɹɦ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ. 
 
ȼ ɨɫɧɨɜɭ ɛɨɥɶɲɢɧɫɬɜɚ ɦɟɬɨɞɢɤ ɩɨɥɨɠɟɧɵ 
ɩɥɨɫɤɢɟ ɪɚɫɱɟɬɧɵɟ ɫɯɟɦɵ, ɩɪɟɞɥɚɝɚɸɳɢɟ 
ɩɪɢɥɨɠɟɧɢɟ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɬɨɥɶɤɨ ɜ 
ɩɥɨɫɤɨɫɬɢ ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɣ ɭɩɪɚɜɥɹɸɳɢɯ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ Дγ, ζЖ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɫɭɳɟ-
ɫɬɜɭɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɝɢɞɪɨɩɪɢɜɨɞɚ ɭɩɪɚɜ-
ɥɟɧɢɹ ɨɫɧɨɜɧɵɦ ɨɬɜɚɥɨɦ ɚɜɬɨɝɪɟɣɞɟɪɚ ɹɜɥɹ-
ɸɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɦɢ ɢ ɚɫɢɦɦɟɬɪɢɱɧɵ-
ɦɢ, ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɨɛɟɫɩɟɱɢɜɚɹ ɩɪɚɤɬɢɱɟɫɤɢ 
ɥɸɛɨɟ ɩɨɥɨɠɟɧɢɟ ɨɬɜɚɥɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ ɨɫɧɨɜɧɨɣ ɪɚɦɵ. Ɇɟɬɨɞɵ, ɩɨɡɜɨ-
ɥɹɸɳɢɟ ɭɱɢɬɵɜɚɬɶ ɜɧɟɲɧɢɟ ɧɚɝɪɭɡɤɢ, ɤɨɬɨ-
ɪɵɟ ɞɟɣɫɬɜɭɸɬ ɧɚ ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɩɨɞɜɟɫɤɢ 
ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɛɨɥɶɲɟɣ ɬɨɱɧɨ-
ɫɬɶɸ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɪɚɛɨɬɟ ДβЖ. Ⱦɚɧɧɚɹ 
ɪɚɛɨɬɚ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɥɚɧɢ-
ɪɭɸɳɢɯ ɫɩɨɫɨɛɧɨɫɬɟɣ ɞɚɧɧɨɣ ɦɚɲɢɧɵ ɢ ɧɟ 
ɡɚɬɪɚɝɢɜɚɟɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɜ 
ɦɟɯɚɧɢɡɦɟ ɭɩɪɚɜɥɟɧɢɹ ɝɪɟɣɞɟɪɧɵɦ ɨɬɜɚɥɨɦ, 
ɚ ɢɦɟɧɧɨ – ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɦɟɠɞɭ 
ɬɪɟɦɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɜ ɫɜɹɡɢ ɫ ɚɫɢɦɦɟɬ-
ɪɢɱɧɨɣ ɤɢɧɟɦɚɬɢɤɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ 
ɞɜɢɠɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ. Ⱦɥɹ ɪɟɲɟɧɢɹ 
ɞɚɧɧɨɝɨ ɜɨɩɪɨɫɚ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ 
ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ – ɩɪɨ-
ɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ AЮЭШНОsФ IЧЯОЧЭШr 
PrШПОssТШЧКХ. 

 
ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

 
ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɞɜɢ-
ɠɟɧɢɹ ɦɟɯɚɧɢɡɦɚ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧ-
ɞɪɨɜ ɨɫɧɨɜɧɵɦ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɚɜ-
ɬɨɝɪɟɣɞɟɪɚ ɦɟɬɨɞɨɦ ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸ-
ɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
 
ɉɨɫɬɚɜɥɟɧɧɚɹ ɰɟɥɶ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɚ ɡɚ 
ɫɱɟɬ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɢɯ ɡɚɞɚɱ: 

– ɫɨɡɞɚɧɢɟ ɜɢɪɬɭɚɥɶɧɨɣ ɬɪɟɯɦɟɪɧɨɣ ɦɨɞɟɥɢ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɚɜɬɨɝɪɟɣɞɟɪɚ; 
– ɢɫɫɥɟɞɨɜɚɧɢɟ ɦɨɞɟɥɢ ɜ ɫɪɟɞɟ AЮЭШНОsФ IЧ-
ЯОЧЭШr PrШПОssТШЧКХ; 
– ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ; 
– ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ. 

 
Ɇɟɬɨɞɢɤɚ ɜɢɪɬɭɚɥɶɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 
Ɇɟɬɨɞɢɤɚ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ 
ɧɚɝɪɭɠɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɨɫ-
ɧɨɜɧɵɦ ɨɬɜɚɥɨɦ ɚɜɬɨɝɪɟɣɞɟɪɚ ɫ ɭɱɟɬɨɦ ɢɯ 
ɜɡɚɢɦɨɜɥɢɹɧɢɹ ɢ ɭɝɥɨɜ ɭɫɬɚɧɨɜɤɢ ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɪɚɛɨɱɟɦɭ ɨɪɝɚɧɭ ДηЖ, ɢɫɩɨɥɶɡɭɹ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɫɢɫɬɟɦɭ ɞɟɤɚɪɬɨɜɵɯ ɤɨ-
ɨɪɞɢɧɚɬ Oбвг , ɫ ɧɚɱɚɥɨɦ ɜ ɰɟɧɬɪɟ ɫɮɟɪɢɱɟ-
ɫɤɨɝɨ ɲɚɪɧɢɪɚ, ɫɨɟɞɢɧɹɸɳɟɝɨ ɬɹɝɨɜɭɸ ɢ ɨɫ-
ɧɨɜɧɭɸ ɪɚɦɵ. ȼ ɬɚɤɨɣ ɝɟɨɦɟɬɪɢɱɟɫɤɨɣ ɢɧ-
ɬɟɪɩɪɟɬɚɰɢɢ ɜɫɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɬɪɢ ɫɬɟɩɟɧɢ 
ɫɜɨɛɨɞɵ ɨɫɧɨɜɧɨɣ ɪɚɦɵ – α, ȕ ɢ Ȗ, ɬɪɢ ɫɬɟɩɟ-
ɧɢ ɫɜɨɛɨɞɵ ɬɹɝɨɜɨɣ ɪɚɦɵ – ș, ȗ ɢ Ș ɢ ɬɪɢ ɥɢ-
ɧɟɣɧɵɟ ɫɬɟɩɟɧɢ ɫɜɨɛɨɞɵ ɩɟɪɟɦɟɳɟɧɢɹ ɚɜɬɨ-
ɝɪɟɣɞɟɪɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɫɟɣ Oбвг . 
 
ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɚɜɬɨɝɪɟɣɞɟɪɚ ɩɨɫɬɨɹɧɧɨ ɫɜɹ-
ɡɚɧ ɫ ɢɡɦɟɧɟɧɢɟɦ ɩɚɪɚɦɟɬɪɨɜ ɪɚɡɪɚɛɚɬɵɜɚɟ-
ɦɨɝɨ ɝɪɭɧɬɚ ɢ ɢɡɦɟɧɟɧɢɟɦ ɝɟɨɦɟɬɪɢɢ ɭɫɬɚ-
ɧɨɜɤɢ ɦɟɯɚɧɢɡɦɚ ɩɨɞɜɟɫɤɢ ɬɹɝɨɜɨɣ ɪɚɦɵ, ɚ 
ɬɚɤɠɟ ɚɫɢɦɦɟɬɪɢɱɧɵɦ ɩɪɢɥɨɠɟɧɢɟɦ ɧɚɝɪɭ-
ɠɟɧɢɹ. ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɜɵɛɨɪ ɪɚ-
ɰɢɨɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪɨɜ ɩɨɞɜɟɫɤɢ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞɵ ɬɪɟɯɦɟɪɧɨɝɨ ɤɨɦɩɶɸɬɟɪ-
ɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɇɚ ɨɫɧɨɜɟ ɫɭɳɟɫɬɜɭɸ-
ɳɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɜ ɫɪɟɞɟ AЮЭШНОsФ IЧЯОЧЭШr 
PrШПОssТШЧКХ ɛɵɥɚ ɫɨɡɞɚɧɚ ɬɪɟɯɦɟɪɧɚɹ ɦɨɞɟɥɶ 
ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɝɪɟɣɞɟɪɚ ɫɪɟɞɧɟ-
ɝɨ ɤɥɚɫɫɚ ɦɚɫɫɨɣ 1η ɬ ȾɁɤ-βη1 (ɪɢɫ. 1).  
 

 
 

Ɋɢɫ. 1. ȼɢɪɬɭɚɥɶɧɚɹ ɦɨɞɟɥɶ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭ-
ɞɨɜɚɧɢɹ ɚɜɬɨɝɪɟɣɞɟɪɚ ȾɁɤ-βη1 
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Ɉɫɨɛɟɧɧɨɫɬɶɸ ɦɨɞɟɥɢ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɟɪɟɦɟɳɟɧɢɹ ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɜ 
ɩɪɟɞɟɥɚɯ ɯɨɞɚ, ɚ ɬɚɤɠɟ ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ 
ɭɡɥɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɟɚɥɶɧɨɣ ɦɚɲɢɧɨɣ. 
Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɢɧɟɦɚɬɢɤɢ ɞɜɢɠɟɧɢɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɭɩɪɚɜɥɟɧɢɹ ɬɹɝɨɜɨɣ ɪɚɦɨɣ 
ɚɜɬɨɝɪɟɣɞɟɪɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɩɥɚɧ 
ɩɪɨɜɟɞɟɧɢɹ ɜɢɪɬɭɚɥɶɧɨɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚ. 
ɋɨɝɥɚɫɧɨ ɩɪɨɝɪɚɦɦɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚɦɢ 
ɛɵɥɢ ɩɪɢɧɹɬɵ ɜ ɤɚɱɟɫɬɜɟ ɪɟɝɢɫɬɪɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɡɧɚɱɟɧɢɹ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɬɪɟɯ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ (ɜɞɨɥɶ ɢ 
ɩɨɩɟɪɟɤ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ). ȼɚɪɶɢɪɭɟɦɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ ɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨɨɱɟɪɟɞɧɨɟ 
ɜɵɞɜɢɠɟɧɢɟ ɲɬɨɤɚ ɤɚɠɞɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɧɚ ɜɫɸ ɞɥɢɧɭ ɫ ɮɢɤɫɚɰɢɟɣ ɨɫɬɚɥɶɧɵɯ ɩɪɢ 
ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɟ ɮɢɤɫɚɰɢɢ ɜɵɞɜɢɠɟɧɢɹ 
ɲɬɨɤɨɜ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ (ɪɢɫ. β–ζ), ɤɨɬɨɪɵɟ 
ɡɚɮɢɤɫɢɪɨɜɚɧɵ, ɢ ɞɜɢɠɟɧɢɟ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɫ ɢɡɦɟɧɹɸɳɢɦɢɫɹ ɞɥɢɧɚɦɢ 
ɜɵɞɜɢɠɟɧɢɹ ɲɬɨɤɨɜ (ɪɢɫ. η). Ⱦɚɧɧɵɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɢɩɢɱɧɵɦ ɨɩɟɪɚɰɢɹɦ. 
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Ɋɢɫ. β. Ɍɪɚɟɤɬɨɪɢɢ ɩɪɢ ɜɵɞɜɢɠɟɧɢɢ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ: 1 – ɩɪɚ-
ɜɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; β – ɥɟɜɵɣ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ; γ – ɝɢɞɪɨɰɢɥɢɧɞɪ ɜɵɧɨɫɚ ɪɚɦɵ 
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Ɋɢɫ. γ. Ɍɪɚɟɤɬɨɪɢɢ ɩɪɢ ɜɵɞɜɢɠɟɧɢɢ ɩɪɚɜɨɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 1 – ɩɪɚɜɵɣ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ; β – ɥɟɜɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; γ – 
ɝɢɞɪɨɰɢɥɢɧɞɪ ɜɵɧɨɫɚ ɪɚɦɵ 
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Ɋɢɫ. ζ. Ɍɪɚɟɤɬɨɪɢɢ ɩɪɢ ɜɵɞɜɢɠɟɧɢɢ ɥɟɜɨɝɨ 

ɝɢɞɪɨɰɢɥɢɧɞɪɚ: 1 – ɩɪɚɜɵɣ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪ; β – ɥɟɜɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; γ – 
ɝɢɞɪɨɰɢɥɢɧɞɪ ɜɵɧɨɫɚ ɪɚɦɵ 
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Ɋɢɫ. η. Ɍɪɚɟɤɬɨɪɢɢ ɩɪɢ ɜɵɞɜɢɠɟɧɢɢ ɝɢɞɪɨ-

ɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɩɪɢ 
ɮɢɤɫɢɪɨɜɚɧɧɨɦ ɜɵɧɨɫɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɜ 
800 ɦɦ: 1 – ɩɪɚɜɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; β – 
ɥɟɜɵɣ ɝɢɞɪɨɰɢɥɢɧɞɪ; γ – ɝɢɞɪɨɰɢɥɢɧɞɪ 
ɜɵɧɨɫɚ ɪɚɦɵ 

 
ɉɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ɪɚɫɩɨ-
ɥɨɠɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɜ ɞɜɭɯ ɩɥɨɫɤɨɫɬɹɯ 
ɩɪɢ ɭɫɥɨɜɢɢ ɮɢɤɫɚɰɢɢ ɜɵɞɜɢɠɟɧɢɹ ɲɬɨɤɨɜ ɜ 
ɪɚɡɥɢɱɧɵɯ ɪɚɛɨɱɢɯ ɩɨɥɨɠɟɧɢɹɯ. Ȼɨɥɶɲɢɣ 
ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɢɡ-
ɦɟɧɟɧɢɸ ɜ ɩɨɩɟɪɟɱɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɦɟɧɶɲɢɣ 
– ɢɡɦɟɧɟɧɢɸ ɜ ɩɪɨɞɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. 
 
ɂɡɭɱɟɧɢɟ ɬɪɟɯɦɟɪɧɨɣ ɜɢɪɬɭɚɥɶɧɨɣ ɦɨɞɟɥɢ 
ɚɜɬɨɝɪɟɣɞɟɪɚ ɫɪɟɞɧɟɝɨ ɤɥɚɫɫɚ ȾɁɤ-βη1 ДθЖ ɢ 
ɚɧɚɥɢɡ ɢɡɦɟɧɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧ-
ɞɪɨɜ ɩɪɢɜɟɥɢ ɤ ɜɵɜɨɞɭ ɨ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ ɦɟɫɬɚ ɤɪɟɩɥɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨɧɭ. ɇɚ 
ɦɟɯɚɧɢɡɦ ɩɨɥɭɱɟɧ ɨɯɪɚɧɧɵɣ ɞɨɤɭɦɟɧɬ Д7Ж. 
 
ɇɚ ɪɢɫ. θ ɩɨɤɚɡɚɧɚ ɤɢɧɟɦɚɬɢɱɟɫɤɚɹ ɫɯɟɦɚ ɪɚ-
ɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɝɪɟɣɞɟɪɚ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɨɢɬ ɢɡ ɨɫɧɨɜɧɨɣ ɪɚɦɵ 1, ɬɹɝɨɜɨɣ ɪɚɦɵ ɫ 
ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ β, ɫɮɟɪɢɱɧɨɝɨ ɲɚɪ-

1 β γ 

1 

1 

β 

β 

γ 

γ 

1 β 

γ 



ВеȟȠник ХНАДУ, вып. 73, 2016 
 

237 

ɧɢɪɚ γ, ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɴёɦɚ-ɨɩɭɫɤɚɧɢɹ 
ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ζ, ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɜɵɧɨɫɚ ɪɚɛɨɱɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɬɨɪɨɧɭ η, 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ θ, ɧɚɩɪɚɜ-
ɥɹɸɳɟɣ ɪɟɣɤɢ 7, ɩɨɥɡɭɧɚ 8 ɢ ɤɪɨɧɲɬɟɣɧɨɜ 
ɤɪɟɩɥɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 9.  
 
ɋɚɦ ɦɟɯɚɧɢɡɦ ɩɟɪɟɦɟɳɟɧɢɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ (ɪɢɫ. θ) ɫɨɫɬɨɢɬ ɢɡ 
ɧɚɩɪɚɜɥɹɸɳɟɣ ɪɟɣɤɢ 7, ɩɨɥɡɭɧɚ 8, ɩɪɢɠɢɦ-
ɧɨɣ ɩɥɚɧɤɢ 10, ɩɪɭɠɢɧɧɨɝɨ ɛɭɮɟɪɚ 11, ɩɨ-
ɞɜɢɠɧɵɯ ɬɹɝ 1β, ɩɪɭɠɢɧ 1γ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɚ 
1ζ, ɤɨɪɨɦɵɫɥɚ 1η ɢ ɫɬɨɩɨɪɧɨɝɨ ɪɵɱɚɝɚ 1θ. 
 

 
 

Ɋɢɫ. θ. Ɇɨɞɟɥɶ ɜ ɫɪɟɞɟ AЮЭШНОsФ IЧЯОЧЭШr PrШ-
ПОssТШЧКХ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɚɜ-
ɬɨɝɪɟɣɞɟɪɚ 

 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɯɚɧɢɡɦɚ ɩɨɡɜɨɥɹɟɬ ɢɡɦɟ-
ɧɹɬɶ ɬɨɱɤɭ ɤɪɟɩɥɟɧɢɹ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨɧɭ, ɪɚɰɢɨɧɚɥɶ-
ɧɵɦ ɨɛɪɚɡɨɦ ɭɦɟɧɶɲɚɬɶ ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɶ 
ɧɚɝɪɭɠɟɧɢɹ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɜɟɫɤɢ ɢ ɞɨɛɢ-
ɜɚɬɶɫɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɟɠɞɭ 
ɬɪɟɦɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦɢ ɭɫɢɥɢɣ, ɱɬɨ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɜɥɢɹɧɢɹ ɧɚ 
ɨɫɧɨɜɧɭɸ ɪɚɦɭ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɤ ɦɟɧɶ-
ɲɢɦ ɩɨɥɨɦɤɚɦ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɜɟɫɤɢ 
ɬɹɝɨɜɨɣ ɪɚɦɵ ɢ ɚɜɬɨɝɪɟɣɞɟɪɚ ɜ ɰɟɥɨɦ. 
 

Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 
 

ɏɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɩɨɞɜɟɫɤɢ 
ɨɫɧɨɜɧɨɝɨ ɨɬɜɚɥɚ ɚɜɬɨɝɪɟɣɞɟɪɚ ɹɜɥɹɟɬɫɹ ɡɚ-
ɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɨɜ ɨɬ ɜɵɞɜɢɠɟɧɢɹ ɲɬɨɤɨɜ. Ɍɚɤ, ɩɪɢ 
ɜɵɞɜɢɠɟɧɢɢ ɲɬɨɤɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ 
ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨɧɭ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢɡɦɟ-
ɧɹɟɬɫɹ ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɟ ɬɨɥɶɤɨ ɷɬɨɝɨ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɚ, ɧɨ ɢ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɞɴɟɦɚ-

ɨɩɭɫɤɚɧɢɹ ɨɬɜɚɥɚ (ɪɢɫ. β). ɉɪɢ ɜɵɞɜɢɠɟɧɢɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜɫɟ ɪɚ-
ɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜɦɟɫɬɟ ɫ ɬɹɝɨɜɨɣ ɪɚɦɨɣ 
ɫɦɟɳɚɟɬɫɹ ɜ ɩɪɚɜɭɸ ɫɬɨɪɨɧɭ (ɧɚɩɪɚɜɥɟɧɢɟ 
ɜɡɹɬɨ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ) –  
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɬɪɚɟɤɬɨɪɢɢ ɢɡɦɟɧɟɧɢɹ ɪɚɫ-
ɫɦɚɬɪɢɜɚɟɦ ɫɩɪɚɜɚ ɧɚɥɟɜɨ. ɂɡ ɝɪɚɮɢɤɨɜ ɜɢɞ-
ɧɨ, ɱɬɨ ɬɨɥɶɤɨ ɨɞɧɨ ɩɨɥɨɠɟɧɢɟ ɞɜɭɯ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɨɜ ɢɦɟɟɬ ɫɢɦɦɟɬɪɢɱɧɨɟ ɪɚɫɩɨɥɨɠɟ-
ɧɢɟ, ɤɨɝɞɚ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɚɯɨɞɢɬɫɹ ɜ 
«ɰɟɧɬɪɚɥɶɧɨɦ» ɩɨɥɨɠɟɧɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɫ-
ɧɨɜɧɨɣ ɪɚɦɵ; ɜɨ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɫɥɭɱɚɹɯ 
ɢɦɟɟɬ ɦɟɫɬɨ ɚɫɢɦɦɟɬɪɢɱɧɨɟ ɩɨɥɨɠɟɧɢɟ. 
Ƚɢɞɪɨɰɢɥɢɧɞɪ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨ-
ɧɭ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɤɨɧɫɬɪɭɤɰɢɸ ɩɨɞ-
ɜɟɫɤɢ. 
 
ɉɪɢ ɜɵɞɜɢɠɟɧɢɢ ɲɬɨɤɚ ɩɪɚɜɨɝɨ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪɚ ɧɚɛɥɸɞɚɟɬɫɹ ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɩɨɥɨ-
ɠɟɧɢɣ ɜɫɟɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɜɨ ɜɫɟɦ ɞɢɚɩɚ-
ɡɨɧɟ ɢɡɦɟɧɟɧɢɹ ɭɫɬɚɧɨɜɤɢ (ɪɢɫ. γ). 
 
ȼɵɞɜɢɠɟɧɢɟ ɲɬɨɤɚ ɥɟɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɩɪɢɜɨɞɢɬ ɤ ɩɨɜɨɪɨɬɭ ɩɪɚɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
ɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨ-
ɪɨɧɭ ɧɚ ɭɝɨɥ ɨɬ 1 ɞɨ η ɜ ɨɛɟɢɯ ɩɥɨɫɤɨɫɬɹɯ 
(ɪɢɫ. ζ). 
 
Ɍɪɚɟɤɬɨɪɢɢ ɭɝɥɨɜ ɧɚɤɥɨɧɚ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 
ɩɪɢ ɮɢɤɫɢɪɨɜɚɧɧɨɣ (800 ɦɦ) ɞɥɢɧɟ ɲɬɨɤɨɜ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢ ɜɵɞɜɢɠɟ-
ɧɢɢ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ 
ɢɡɦɟɧɹɸɬɫɹ ɜ ɞɢɚɩɚɡɨɧɚɯ ɨɬ +ββ ɞɨ –γ7 ɜ 
ɩɨɩɟɪɟɱɧɨɦ ɢ ɨɬ +ζ ɞɨ –11 ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɞɥɹ ɩɪɚɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 
ɉɨɥɨɠɟɧɢɟ ɥɟɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɢɡɦɟɧɹɟɬ-
ɫɹ ɨɬ +γ8 ɞɨ –β0 ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɨɬ +ζ ɞɨ     
–1β ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ, ɚ ɞɥɹ ɝɢɞɪɨ-
ɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨɧɭ – 
ɞɢɚɩɚɡɨɧɵ ɨɬ  +1 ɞɨ  –η7 ɜ ɩɨɩɟɪɟɱɧɨɦ ɢ ɨɬ 
–1 ɞɨ –1γ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ 
(ɪɢɫ. η). Ɂɚ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɢ-
ɧɢɦɚɟɦ ɧɚɤɥɨɧ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɩɟɪɟɞ ɢ 
ɜɩɪɚɜɨ. Ɂɧɚɤ ɭɤɚɡɵɜɚɟɬ ɩɨɥɨɠɟɧɢɟ ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɨɫɢ; ɡɚ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 
ɧɚɩɪɚɜɥɟɧɢɟ ɭɫɥɨɜɧɨ ɜɡɹɬɨ ɢɡɦɟɧɟɧɢɟ ɜ ɩɪɚ-
ɜɭɸ ɫɬɨɪɨɧɭ ɨɬ ɜɟɪɬɢɤɚɥɢ. 
 

ȼɵɜɨɞɵ 
 
Ɋɚɫɫɦɨɬɪɟɧɧɵɣ ɦɟɬɨɞ ɜɢɪɬɭɚɥɶɧɨɝɨ ɬɪɟɯ-
ɦɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɟɬ ɫ ɜɵɫɨɤɨɣ 
ɬɨɱɧɨɫɬɶɸ ɢ ɦɚɥɵɦɢ ɡɚɬɪɚɬɚɦɢ ɜɪɟɦɟɧɢ ɜɵ-
ɩɨɥɧɹɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɢɧɟɦɚɬɢɤɢ ɞɜɢɠɟɧɢɹ 
ɢ ɨɩɪɟɞɟɥɹɬɶ ɯɚɪɚɤɬɟɪ ɞɜɢɠɟɧɢɹ. 
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Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɩɨɞɜɟɫɤɢ ɪɚɛɨɱɟɝɨ ɨɛɨ-
ɪɭɞɨɜɚɧɢɹ ɜ ɪɚɡɥɢɱɧɵɯ ɩɨɥɨɠɟɧɢɹɯ ɩɨɡɜɨɥɹ-
ɟɬ ɜɵɩɨɥɧɹɬɶ ɢɡɦɟɧɟɧɢɹ ɭɝɥɨɜ ɭɫɬɚɧɨɜɤɢ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ: 
ɞɥɹ ɩɪɚɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ – ɨɬ +ββ ɞɨ  
–γ7, ɞɥɹ ɥɟɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ – ɨɬ +ζθ ɞɨ  
–β0, ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚ-
ɦɵ ɜ ɫɬɨɪɨɧɭ – ɨɬ +1 ɞɨ –θ8; ɜ ɩɪɨɞɨɥɶɧɨɦ 
ɧɚɩɪɚɜɥɟɧɢɢ: ɞɥɹ ɩɪɚɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ – 
ɨɬ +η ɞɨ –11, ɞɥɹ ɥɟɜɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ – 
ɨɬ +7 ɞɨ –1β, ɞɥɹ ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ 
ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨɪɨɧɭ – ɨɬ +1 ɞɨ –1γ. 
 
ɉɪɟɞɥɨɠɟɧɧɵɣ ɦɟɯɚɧɢɡɦ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɡɜɨɥɢɬ ɭɜɟɥɢɱɢɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɦɚɲɢɧɵ, 
ɭɩɪɨɫɬɢɬɶ ɭɩɪɚɜɥɟɧɢɟ ɬɹɝɨɜɨɣ ɪɚɦɨɣ, ɫɧɢ-
ɡɢɬɶ ɚɫɢɦɦɟɬɪɢɱɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɝɢɞɪɨɰɢ-
ɥɢɧɞɪɵ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɡɚ ɫɱɟɬ ɞɨɩɨɥɧɟɧɢɹ ɦɟɯɚɧɢɡɦɨɦ, ɤɨɬɨɪɵɣ 
ɩɨɡɜɨɥɹɟɬ ɢɡɦɟɧɹɬɶ ɦɟɫɬɨ ɤɪɟɩɥɟɧɢɹ ɲɬɨɤɚ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɜɵɧɨɫɚ ɬɹɝɨɜɨɣ ɪɚɦɵ ɜ ɫɬɨ-
ɪɨɧɭ. 
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