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         ɄɂɊɂɒ (ɮɚɥɫɚɮɚ ɞɨɤɬɨɪɢ (PhD) ɞɢɫɫɟɪɬɚɰɢɹɫɢ ɚɧɧɨɬɚɰɢɹɫɢ) 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɦɚɜɡɭɫɢɧɢɧɝ ɞɨɥɡɚɪɛɥɢɝɢ ɜɚ ɡɚɪɭɪɚɬɢ.  ɀɚԟɨɧ ɦɢԕёɫɢɞɚ 
ɡɚɦɨɧɚɜɢɣ ɦɚɬɟɦɚɬɢɤɚɧɢɧɝ ɤўɩɥɚɛ ɫɨɯɚɥɚɪɢɞɚ ɨɥɢɛ ɛɨɪɢɥɚёɬɝɚɧ ɚɤɫɚɪɢɹɬ 
ɢɥɦɢɣ ɜɚ ɚɦɚɥɢɣ ɬɚɞԕɢԕɨɬɥɚɪ, ɢɡɥɚɧɢɲɥɚɪɞɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ, 
Ɏɭɪɶɟɧɢɧɝ ɢɧɬɟɝɪɚɥ ɨɩɟɪɚɬɨɪɥɚɪɢ ɜɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ ɨɩɟɪɚɬɨɪɥɚɪ       
ɤɟɧɝ ԕўɥɥɚɧɢɥɦɨԕɞɚ. Ȼɭɝɭɧɝɢ ɤɭɧɞɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪɧɢɧɝ  ɦɭԟɢɦ 
ɫɢɧɮɥɚɪɢɞɚɧ ɛɢɪɢ ɛўɥɝɚɧ ɫɢɥɥɢԕ ɫɢɪɬɥɚɪɞɚ (ɝɢɩɟɪɫɢɪɬ ɛўɥɢɲɢ ɲɚɪɬ ɷɦɚɫ) 
ɦɭɠɚɫɫɚɦɥɚɲɝɚɧ ўɥɱɨɜɥɚɪ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɥɚɪɢɧɢ ɛɚԟɨɥɚɲ  ɤўɩɥɚɛ 
ɫɨԟɚɥɚɪɞɚɝɢ ɬɚɞԕɢԕɨɬɥɚɪɧɢɧɝ ɷɧɝ ɤўɩ ўɪɝɚɧɢɥɚёɬɝɚɧ ɚɫɨɫɢɣ ɦɚɫɚɥɚɫɢ 
ԟɢɫɨɛɥɚɧɚɞɢ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ, ɝɢɩɟɪɫɢɪɬɥɚɪɞɚ ɦɭɠɚɫɫɚɦɥɚɲɝɚɧ ўɥɱɨɜɥɚɪ 
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɱɟɤɫɢɡɞɚɝɢ ɯɚɪɚɤɬɟɪɢ ɛɭ ɝɢɩɟɪɫɢɪɬɥɚɪ ɛɢɥɚɧ 
ɚɧɢԕɥɚɧɝɚɧ ɋɬɟɣɧ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪɢɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢ 

ɛɢɥɚɧ ɛɨғɥɢԕɥɢɤ   ɦɚɫɚɥɚɫɢɝɚ ɞɨɢɪ ɬɚɞԕɢԕɨɬɥɚɪɧɢ ɨɥɢɛ ɛɨɪɢɲ ɛɭɝɭɧɝɢ ɤɭɧɞɚ 
ɝɚɪɦɨɧɢɤ ɚɧɚɥɢɡɧɢɧɝ  ɦɭԟɢɦ ɜɚɡɢɮɚɥɚɪɢɞɚɧ ɛɢɪɢ ɛўɥɢɛ ԕɨɥɦɨԕɞɚ. 

Ԟɨɡɢɪɝɢ ɤɭɧɞɚ ɠɚԟɨɧ ɦɢԕёɫɢɞɚ ɦɚɬɟɦɚɬɢɤ  ɚɧɚɥɢɡɧɢɧɝ ɷɧɝ ɬɟɡ 
ɪɢɜɨɠɥɚɧɚёɬɝɚɧ ɫɨԟɚɥɚɪɢɞɚɧ ɛɢɪɢ ɦɚɯɫɭɫɥɢɤɥɚɪ ɧɚɡɚɪɢɹɫɢ ɜɚ ɝɚɪɦɨɧɢɤ  
ɚɧɚɥɢɡɝɚ ɚɥɨԟɢɞɚ ɷɴɬɢɛɨɪ ԕɚɪɚɬɢɥɦɨԕɞɚ. Ȼɭ ɦɚɫɚɥɚɥɚɪ ɡɚɦɨɧɚɜɢɣ ɝɚɪɦɨɧɢɤ 
ɚɧɚɥɢɡɧɢɧɝ ɢɫɬɢԕɛɨɥɥɢ ɣўɧɚɥɢɲɥɚɪɢ ɛɢɥɚɧ ɛɨғɥɚɧɝɚɧ ɛўɥɢɛ, ɦɚɬɟɦɚɬɢɤ 
ɮɢɡɢɤɚ, ɚɧɚɥɢɬɢɤ ɫɨɧɥɚɪ ɧɚɡɚɪɢɹɫɢ, ɝɢɞɪɨɞɢɧɚɦɢɤɚɧɢɧɝ ɦɚɬɟɦɚɬɢɤ 
ɦɨɞɟɥɥɚɪɢɞɚ ɤɟɧɝ ɬɚɬɛɢԕɥɚɪɢɝɚ ɷɝɚ. ɏɭɫɭɫɚɧ, Ɏɟɪɦɚ ɫɢɪɬɥɚɪɢɞɚ 
ɦɭɠɚɫɫɚɦɥɚɲɝɚɧ ўɥɱɨɜɥɚɪ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ  ɛɚԟɨɥɚɪɢ ɒɪёɞɢɧɝɟɪ 
ɨɩɟɪɚɬɨɪɢɧɢɧɝ  ɞɢɫɤɪɟɬ ɫɩɟɤɬɪɢ ԟɚԕɢɞɚ ɦɚɴɥɭɦɨɬ ɨɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɚɞɢ. 
Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ, ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɝɚ ɷɝɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪɧɢɧɝ 
ɱɟɤɫɢɡɥɢɤɞɚɝɢ ɚɫɢɦɩɬɨɬɢɤɚɫɢɧɢ ɬɚɞԕɢԕ ԕɢɥɢɲ, ɭɱ ўɥɱɨɜɥɢ ɮɚɡɨɧɢɧɝ ԟɟɱ 
ɛўɥɦɚɝɚɧɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɝɚɧ ɫɢɪɬɥɚɪɢ ɭɱɭɧ ɋɨɝɝɢ-

ɋɬɟɣɧ ɦɚɫɚɥɚɫɢɧɢ   ɬɚɞԕɢԕ ԕɢɥɢɲ ɧɚɡɚɪɢɣ, ɲɭ ɛɢɥɚɧ ɛɢɪɝɚ, ɚɦɚɥɢɣ ɠɢԟɚɬɞɚɧ 
ԟɚɦ ɦɭԟɢɦ ɢɥɦɢɣ ɬɚɞԕɢԕɨɬɥɚɪɞɚɧ ԟɢɫɨɛɥɚɧɚɞɢ. 

ɋўɧɝɝɢ ɣɢɥɥɚɪɞɚ  ɦɚɦɥɚɤɚɬɢɦɢɡɞɚ ɮɭɧɞɚɦɟɧɬɚɥ ɮɚɧɥɚɪɧɢɧɝ ɢɥɦɢɣ ɜɚ 
ɚɦɚɥɢɣ ɬɚɞɛɢԕɥɚɪɝɚ ɷɝɚ ɛўɥɝɚɧ ɞɨɥɡɚɪɛ ɣўɧɚɥɢɲɥɚɪɢɝɚ ɷɴɬɢɛɨɪ ɹɧɚɞɚ  
ɤɭɱɚɣɬɢɪɢɥɞɢ, ɯɭɫɭɫɚɧ, ɦɚɦɥɚɤɚɬɢɦɢɡ ɨɥɢɦɥɚɪɢ ɬɨɦɨɧɢɞɚɧ ɝɚɪɦɨɧɢɤ 
ɚɧɚɥɢɡɧɢ ўɪɝɚɧɢɲɝɚ ɚɥɨԟɢɞɚ ɷɴɬɢɛɨɪ ԕɚɪɚɬɢɥɦɨԕɞɚ. Ʉўɩɝɢɧɚ ɦɚɬɟɦɚɬɢɤ 
ɮɢɡɢɤɚ ɦɚɫɚɥɚɥɚɪɢɧɢ ɟɱɢɲɞɚ  ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪ ɜɚ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɥɚɪɞɚɧ  ɮɨɣɞɚɥɚɧɢɥɚɞɢ. 

«Ɏɭɧɤɰɢɨɧɚɥ ɚɧɚɥɢɡ, ɦɚɬɟɦɚɬɢɤ ɮɢɡɢɤɚ ɜɚ ɫɬɚɬɢɫɬɢɤ ɮɢɡɢɤɚ»1 ɮɚɧɥɚɪɢɧɢɧɝ 
ɭɫɬɭɜɨɪ ɣўɧɚɥɢɲɥɚɪɢ ɛўɣɢɱɚ ɯɚɥԕɚɪɨ ɫɬɚɧɞɚɪɬɥɚɪ ɞɚɪɚɠɚɫɢɞɚ ɢɥɦɢɣ 
ɬɚɞԕɢԕɨɬɥɚɪ ɨɥɢɛ ɛɨɪɢɲ ɦɚɬɟɦɚɬɢɤɚ ɮɚɧɢɧɢɧɝ ɚɫɨɫɢɣ ɜɚɡɢɮɚɥɚɪɢ ɜɚ ɮɚɨɥɢɹɬ 
ɣўɧɚɥɢɲɥɚɪɢ ɷɬɢɛ ɛɟɥɝɢɥɚɧɞɢ. Ȼɭɧɞɚɣ ɬɚɞԕɢԕɨɬɥɚɪɧɢɧɝ ɧɚɬɢɠɚɫɢɧɢ 
ɬɚɴɦɢɧɥɚɲɞɚ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  
ўɥɱɨɜɧɢɧɝ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲɢɧɢɧɝ  ɨɩɬɢɦɚɥɥɢɝɢ ԟɚԕɢɞɚɝɢ ɋ.Ⱦ. 
ɋɨɝɝɢ ɜɚ  ɂ.Ɇ. ɋɬɟɣɧ ɦɚɫɚɥɚɥɚɪɢɧɢ ўɪɝɚɧɢɲ ɦɭԟɢɦ ɚԟɚɦɢɹɬɝɚ ɷɝɚ. 

                                                           

1  Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ȼɚɡɢɪɥɚɪ ɦɚԟɤɚɦɚɫɢ қ0Қ7 ɣɢɥ Қ8 ɦɚɣɞɚɝɢ «Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ 

Ɏɚɧɥɚɪ ɚɤɚɞɟɦɢɹɫɢɧɢɧɝ ɹɧɝɢɞɚɧ ɬɚɲɤɢɥ ɷɬɢɥɝɚɧ ɢɥɦɢɣ ɬɚɞԕɢԕɨɬ ɦɭɚɫɫɚɫɚɥɚɪɢ ɮɚɨɥɢɹɬɢɧɢ 
ɬɚɲɤɢɥ ɷɬɢɲ ɬўғɪɢɫɢɞɚ»ɝɢ қ9қ-ɫɨɧɥɢ ԕɚɪɨɪɢ. 
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Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ ɉɪɟɡɢɞɟɧɬɢɧɢɧɝ қ0Қ9 ɣɢɥ 9 ɢɸɥɞɚɝɢ 

«Ɇɚɬɟɦɚɬɢɤɚ ɬɚɴɥɢɦɢ ɜɚ ɮɚɧɥɚɪɢɧɢ ɹɧɚɞɚ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢ ɞɚɜɥɚɬ 
ɬɨɦɨɧɢɞɚɧ ԕўɥɥɚɛ-ԕɭɜɜɚɬɥɚɲ, ɲɭɧɢɧɝɞɟɤ, Ўɡɛɟɤɢɫɬɨɧ Ɋɟɫɩɭɛɥɢɤɚɫɢ Ɏɚɧɥɚɪ 
ɚɤɚɞɟɦɢɹɫɢɧɢɧɝ ȼ.ɂ. Ɋɨɦɚɧɨɜɫɤɢɣ ɧɨɦɢɞɚɝɢ Ɇɚɬɟɦɚɬɢɤɚ ɢɧɫɬɢɬɭɬɢ 
ɮɚɨɥɢɹɬɢɧɢ ɬɭɛɞɚɧ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ ɬўғɪɢɫɢɞɚ»ɝɢ ɉԔ-

4387-ɫɨɧɥɢ Ԕɚɪɨɪɢ,  қ0Қ8 ɣɢɥ қ0 ɢɸɥɞɚɝɢ «Ɏɚɧ ɜɚ ɨɥɢɣ ɬɚɴɥɢɦ ɫɨԟɚɫɢ 
ɯɨɞɢɦɥɚɪɢɧɢɧɝ ɦɟԟɧɚɬ ԟɚԕɢ ɦɢԕɞɨɪɢɧɢ ɹɧɚɞɚ ɨɲɢɪɢɲ, ɢɥɦɢɣ ɜɚ ɢɥɦɢɣ-

ɬɟɯɧɢɤ ɮɚɨɥɢɹɬ ɧɚɬɢɠɚɥɚɪɢ ɠɨɪɢɣ ɷɬɢɥɢɲɢɧɢ ɞɚɜɥɚɬ ɬɨɦɨɧɢɞɚɧ ԕўɥɥɚɛ-

ԕɭɜɜɚɬɥɚɲ ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ ɬўғɪɢɫɢɞɚ»ɝɢ ɉԔ-3876-ɫɨɧɥɢ Ԕɚɪɨɪɢ, қ0Қ8 ɣɢɥ 29 

ɦɚɣɞɚɝɢ «ɂɠɬɢɦɨɢɣ-ɢԕɬɢɫɨɞɢɣ ɫɨԟɚɞɚ ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬ ɢɧɫɬɢɬɭɬɥɚɪɢ 
ɮɚɨɥɢɹɬɢɧɢ ɬɚɤɨɦɢɥɥɚɲɬɢɪɢɲ ɱɨɪɚ-ɬɚɞɛɢɪɥɚɪɢ ɬўғɪɢɫɢɞɚ»ɝɢ ɉԔ-3752-

ɫɨɧɥɢ Ԕɚɪɨɪɢ, қ0қ0 ɣɢɥ қ ɦɚɪɬɞɚɝɢ «қ0Қ7—2021-ɣɢɥɥɚɪɞɚ Ўɡɛɟɤɢɫɬɨɧ 
Ɋɟɫɩɭɛɥɢɤɚɫɢɧɢ ɪɢɜɨɠɥɚɧɬɢɪɢɲɧɢɧɝ ɛɟɲɬɚ ɭɫɬɭɜɨɪ ɣўɧɚɥɢɲɢ ɛўɣɢɱɚ 
ԟɚɪɚɤɚɬɥɚɪ ɫɬɪɚɬɟɝɢɹɫɢɧɢ «ɂɥɦ, ɦɚɴɪɢɮɚɬ ɜɚ ɪɚԕɚɦɥɢ ɢԕɬɢɫɨɞɢёɬɧɢ 
ɪɢɜɨɠɥɚɧɬɢɪɢɲ ɣɢɥɢ»ɞɚ ɚɦɚɥɝɚ ɨɲɢɪɢɲɝɚ ɨɢɞ ɞɚɜɥɚɬ ɞɚɫɬɭɪɢ ɬўғɪɢɫɢɞɚ»ɝɢ 
ɉɎ-5953-ɫɨɧɥɢ Ɏɚɪɦɨɧɢ ԟɚɦɞɚ ɦɚɡɤɭɪ ɮɚɨɥɢɹɬɝɚ ɬɟɝɢɲɥɢ ɛɨɲԕɚ ɧɨɪɦɚɬɢɜ-

ԟɭԕɭԕɢɣ ԟɭɠɠɚɬɥɚɪɞɚ ɛɟɥɝɢɥɚɧɝɚɧ ɜɚɡɢɮɚɥɚɪɧɢ ɚɦɚɥɝɚ ɨɲɢɪɢɲɞɚ ɭɲɛɭ 
ɞɢɫɫɟɪɬɚɰɢɹ ɬɚɞԕɢԕɨɬɢ ɦɭɚɣɹɧ ɞɚɪɚɠɚɞɚ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɪɟɫɩɭɛɥɢɤɚ ɮɚɧ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 
ɪɢɜɨɠɥɚɧɢɲɢɧɢɧɝ ɭɫɬɭɜɨɪ ɣўɧɚɥɢɲɥɚɪɢɝɚ ɦɨɫɥɢɝɢ. Ɇɚɡɤɭɪ ɬɚɞԕɢԕɨɬ 
ɪɟɫɩɭɛɥɢɤɚ ɮɚɧ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪ ɪɢɜɨɠɥɚɧɢɲɢɧɢɧɝ IV. «Ɇɚɬɟɦɚɬɢɤɚ, 
ɦɟɯɚɧɢɤɚ ɜɚ ɢɧɮɨɪɦɚɬɢɤɚ» ɭɫɬɭɜɨɪ ɣўɧɚɥɢɲɢ ɞɨɢɪɚɫɢɞɚ ɛɚɠɚɪɢɥɝɚɧ. 

Ɇɭɚɦɦɨɧɢɧɝ ўɪɝɚɧɢɥɝɚɧɥɢɤ ɞɚɪɚɠɚɫɢ. Ȼɢɡɝɚ ɦɚɴɥɭɦɤɢ, ɧɨɦɚɧɮɢɣ 
ɫɢɥɥɢԕ ɮɢɧɢɬ  ɮɭɧɤɰɢɹ ɨɪԕɚɥɢ  ɤɢɪɢɬɢɥɝɚɧ ўɪɬɚɱɚɥɚɲ �௧݃ሺݔሻ ɨɩɟɪɚɬɨɪɢ ݐ 

ɦɭɫɛɚɬ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɛўɥɢɛ,  ݐ ɩɚɪɚɦɟɬɪ ɧɨɥɝɚ ɢɧɬɢɥɝɚɧɞɚ ɛɟɪɢɥɝɚɧ 
ɮɭɧɤɰɢɹ  ɭɡɥɭɤɫɢɡ ɮɭɧɤɰɢɹɝɚ ɢɧɬɢɥɚɞɢ. Ⱥɦɦɨ ɢɧɬɟɝɪɚɥɥɚɧɭɜɱɢ ɮɭɧɤɰɢɹɥɚɪ 
ɭɱɭɧ lim௧→+଴ �௧݃ሺݔሻ ɥɢɦɢɬɧɢɧɝ  ɦɚɜɠɭɞɥɢɝɢ ɦɭɪɪɚɤɚɛ ɦɭɚɦɦɨ ԟɢɫɨɛɥɚɧɚɞɢ. 
Ɏɚɡɨɧɢɧɝ ɞɟɹɪɥɢ ɛɚɪɱɚ    ݔ א ℝ௡+ଵ ɧɭԕɬɚɥɚɪɢɞɚ ɥɢɦɢɬɧɢɧɝ  ɦɚɜɠɭɞɥɢɝɢɧɢ 
ɢɫɛɨɬɥɚɲ ɭɱɭɧ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɞɚɧ ɮɨɣɞɚɥɚɧɢɲ ɠɭɞɞɚ ԕɭɥɚɣɞɢɪ. Ɇɚɪɤɚɡɢ 
ɧɨɥ ɧɭԕɬɚɞɚ ɛўɥɝɚɧ ɛɢɪɥɢɤ ɫɮɟɪɚ ɨɪԕɚɥɢ ɚɧɢԕɥɚɧɝɚɧ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɝɚ 
ɋɬɟɣɧɧɢɧɝ ɫɮɟɪɢɤ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɢ ɞɟɣɢɥɚɞɢ. Ȼɭ ɤɚɛɢ ɨɩɟɪɚɬɨɪɥɚɪ 1976 

ɣɢɥɞɚ  ɂ.Ɇ. ɋɬɟɣɧ ɜɚ Қ986 ɣɢɥɞɚ  Ⱦɠ. Ȼɭɪɝɟɧ ɤɚɛɢ ɨɥɢɦɥɚɪ ɬɨɦɨɧɢɞɚɧ ɬɚɞԕɢԕ 
ԕɢɥɢɧɝɚɧ. Ȼɭɧɞɚɣ ўɪɬɚɱɚɥɚɲ ɜɚ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪ ɬўɥԕɢɧ ɬɚɪԕɚɥɢɲ 
ɬɟɧɝɥɚɦɚɫɢ ɭɱɭɧ Ʉɨɲɢ ɦɚɫɚɥɚɫɢɧɢ ɣɢғɢɥɭɜɱɢ  ɮɭɧɤɰɢɹɥɚɪ ɫɢɧɮɢɞɚ ɟɱɢɲɞɚ 
ԕўɥɥɚɧɢɥɚɞɢ. Ⱥɧɢԕɪɨғɢ  ℝଷ  ɮɚɡɨɞɚ, Ʉɨɲɢ ɦɚɫɚɥɚɫɢɧɢɧɝ ɭɦɭɦɥɚɲɝɚɧ ɟɱɢɦɢ 
ԕɭɣɢɞɚɝɢɱɚ ўɪɬɚɱɚɥɚɲ ɨɩɟɪɚɬɨɪɢ  ݑሺݔ, :ሻݐ =  ,ሻ ɨɪԕɚɥɢ  ɢɮɨɞɚɥɚɧɚɞɢݔ௧݃ሺ�ݐ
ɛɭɧɞɚ    �௧݃ -  ݃  ɮɭɧɤɰɢɹɧɢɧɝ ɫɮɟɪɚɞɚɝɢ  “ўɪɬɚ ԕɢɣɦɚɬɢ”, ɚɧɢԕɪɨғɢ ўɪɬɚ 
ԕɢɣɦɚɬ ɨɩɟɪɚɬɨɪɢɧɢɧɝ ݃ ɞɚɝɢ ԕɢɣɦɚɬɢ. 

Ɍɚɛɢɢɣ ɫɚɜɨɥ ɬɭғɢɥɚɞɢ: Ʉɨɲɢ ɦɚɫɚɥɚɫɢɧɢɧɝ ɟɱɢɦɢ ɭɱɭɧ ɛɨɲɥɚɧғɢɱ 
ɲɚɪɬɝɚ ɛɨғɥɢԕ ɚɩɪɢɨɪ ɛɚԟɨ ɨɥɢɲ ɦɭɦɤɢɧɦɢ? 

Ȼɭ ɛɚԟɨ ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ ɮɚɡɨɫɢɞɚ ɋɬɟɣɧɧɢɧɝ ɫɮɟɪɢɤ ɦɚɤɫɢɦɚɥ 
ɨɩɟɪɚɬɨɪɢɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢ ɦɭɚɦɦɨɫɢ  ɛɢɥɚɧ ɭɡɜɢɣ ɛɨғɥɢԕ. 

Ɇɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪɧɢɧɝ ɛɚԟɨɫɢ ɝɢɩɟɪɫɢɪɬɞɚ ɚɧɢԕɥɚɧɝɚɧ ўɥɱɨɜɧɢɧɝ 
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɛɢɥɚɧ ɛɨғɥɢԕ. Қ98қ ɣɢɥɞɚ Ⱥ. Ƚɪɢɧɥɢɮ ɬɨɦɨɧɢɞɚɧ ўɥɱɨɜ 
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Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢ ɛɢɥɚɧ ɦɚɤɫɢɦɚɥ ɮɭɧɤɰɢɹɧɢɧɝ ܮ௣ 

ɮɚɡɨɞɚɝɢ ɣɢғɢɥɭɜɱɚɧɥɢɤ  ɤўɪɫɚɬɤɢɱɢ  ݌  (ɛɭɧɢ ɛɢɡ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ 
ɱɟɝɚɪɚɥɚɧɝɚɧ ɤўɪɫɚɬɤɢɱɢ ɞɟɛ ɚɬɚɣɦɢɡ) ɨɪɚɫɢɞɚɝɢ ɛɨғɥɚɧɢɲ ɬɨɩɢɥɝɚɧ. Ўɥɱɨɜ  
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢ ɜɚ  ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ 
ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢ ўɪɬɚɫɢɞɚɝɢ ɛɨғɥɚɧɢɲ ԟɚԕɢɞɚ  ɂ.Ɇ. ɋɬɟɣɧɧɢɧɝ 
ɝɢɩɨɬɟɡɚɫɢ ɦɚɜɠɭɞ. ɋɨɛɨɥɟɜɧɢɧɝ ɠɨɣɥɚɲɢɲ ԟɚԕɢɞɚɝɢ  ɬɟɨɪɟɦɚɫɢɝɚ 
ɚɫɨɫɥɚɧɝɚɧ ɭɫɭɥɧɢ ԕўɥɥɚɲ ɡɚɪɭɪɢɹɬɢ ɬɭɮɚɣɥɢ ɋ.Ⱦ.ɋɨɝɝɢ ɜɚ ɂ.Ɇ.ɋɬɟɣɧ 
ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɧɢ ɤɢɪɢɬɝɚɧ. Ȼɭɧɞɚ Ƚɚɭɫɫ 
ɷɝɪɢɥɢɝɢɧɢɧɝ ɞɚɪɚɠɚɫɢ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢ ɫɢɮɚɬɢɞɚ ɢɲɬɢɪɨɤ ɷɬɚɞɢ.  
ɂ.Ɇ. ɋɬɟɣɧ ɜɚ ɋ.Ⱦ. ɋɨɝɝɢ  Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ  ɞɚɪɚɠɚɫɢ ɟɬɚɪɥɢɱɚ ɤɚɬɬɚ 
ɛўɥɝɚɧɞɚ ɦɨɫ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɧɢɧɝ ɤɚɦɚɣɢɲɢ ɨɩɬɢɦɚɥ ɛўɥɢɲɢɧɢ 
ɢɫɛɨɬɥɚɝɚɧ. Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ  ɞɚɪɚɠɚɫɢ ԕɚɧɱɚɥɢɤ  ɤɢɱɢɤ ɛўɥɝɚɧɞɚ, 
ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢ  ɨɩɬɢɦɚɥ ɛўɥɢɲɥɢɝɢ ɬўғɪɢɫɢɞɚ  
ɬɚɛɢɢɣ ɫɚɜɨɥ ɩɚɣɞɨ ɛўɥɚɞɢ. Ȼɭ ɦɚɫɚɥɚ ɋ.Ⱦ.ɋɨɝɝɢ ɜɚ ɂ.Ɇ ɋɬɟɣɧɥɚɪ ɬɨɦɨɧɢɞɚɧ 
ԕўɣɢɥɝɚɧ. ɒɭɧɝɚ ўɯɲɚɲ ɦɚɫɚɥɚ   ɱɟɤɥɢ ɱɢɡɢԕɥɢ ɬɢɩɞɚɝɢ ԕɚɜɚɪɢԕ ɝɢɩɟɪɫɢɪɬɥɚɪ 
ɭɱɭɧ Ɇ. Ʉɨɜɥɢɧɝ, ɋ. Ⱦɢɫɧɟ, Ƚ. Ɇɚɭɱɟɪɢ, Ⱦ. Ɇɸɥɥɟɪɥɚɪɧɢɧɝ Қ990 ɣɢɥɞɚɝɢ  

ɬɚɞԕɢԕɨɬɥɚɪɢɞɚ ɟɱɢɥɝɚɧ, ɛɢɪ ўɥɱɨɜɥɢ ԟɨɥɞɚ, ɹɴɧɢ ɷɝɪɢ ɱɢɡɢԕɥɚɪ ԕўɩԟɚɞ 
ɮɭɧɤɰɢɹɧɢɧɝ ɝɪɚɮɢɝɢ ɛўɥɝɚɧɞɚ   Ⱦ. Ɉɛɟɪɥɢɧ ɛɭ ɦɚɫɚɥɚɧɢɧɝ ɬўɥɢԕ ɟɱɢɦɢɧɢ 
ɛɟɪɝɚɧ. Қ985 ɣɢɥɞɚ ɋ.Ⱦ.ɋɨɝɝɢ  ɜɚ  ɂ.Ɇ.ɋɬɟɣɧɥɚɪ ɬɨɦɨɧɢɞɚɧ  Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ 
ɱɟɤɫɢɡ ɬɚɪɬɢɛɥɢ ɧɨɥɝɚ ɷɝɚ ɛўɥɦɚɝɚɧɞɚ  ݌   ɧɢɧɝ ɛɢɪɨɪ  ɱɟɤɥɢ ԕɢɣɦɚɬɥɚɪɢɞɚ 
ɦɚɤɫɢɦɚɥ  ɨɩɟɪɚɬɨɪ ܮ௣ ɞɚ ɱɟɝɚɪɚɥɚɧɝɚɧɝɚɧɥɢɝɢ ɢɫɛɨɬɥɚɧɝɚɧ. Ȼɭ ɬɚɞԕɢԕɨɬɥɚɪɞɚ  

ɦɚɤɫɢɦɚɥ  ɨɩɟɪɚɬɨɪɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢɧɢ ɢɫɛɨɬɥɚɲɧɢɧɝ ɚɫɨɫɢɣ 
ɜɨɫɢɬɚɥɚɪɢɞɚɧ ɛɢɪɢ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ 
ɛўɥɢɛ, ɛɭɧɞɚ  ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢ ɫɢɮɚɬɢɞɚ Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ ԕɚɪɚɥɚɞɢ. 
ɒɭɧɢɧɝɞɟɤ қ005 ɣɢɥɞɚ ɂ.Ⱥ.ɂɤɪɨɦɨɜɧɢɧɝ ɬɚɞԕɢԕɨɬɥɚɪɢɞɚ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢ ɝɢɩɟɪɫɢɪɬɧɢɧɝ ɛɨɲ ɷɝɪɢɥɢɤɥɚɪɢ ɨɪԕɚɥɢ ɤɢɪɢɬɢɥɝɚɧ ԟɚɦɞɚ 
ɝɢɩɟɪɫɢɪɬɥɚɪɧɢɧɝ ɤɟɧɝɪɨԕ ɫɢɧɮɥɚɪɢ ɛɢɥɚɧ ɛɨғɥɢԕ  ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ 
ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɲɚɪɬɥɚɪɢ ɨɥɢɧɝɚɧ.  � ⊂ ℝ௡+ଵ  ɝɢɩɟɪɫɢɪɬ ɛɢɥɚɧ ɛɨғɥɢԕ ɛўɥɝɚɧ ɦɚɤɫɢɦɚɥ  ɨɩɟɪɚɬɨɪɧɢɧɝ  ܮ௣ 

ɞɚɝɢ ɛɚԟɨɫɢ ɦɨɫ ɪɚɜɢɲɞɚ  ̂ߤሺ�ሻ – ўɥɱɨɜ   Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ  ɯɚɪɚɤɬɟɪɢ 
ɛɢɥɚɧ ɛɨғɥɢԕ.  Ⱥ. Ƚɪɢɧɥɢɮ ɬɨɦɨɧɢɞɚɧ |�| ⟶ +∞ ɞɚ  ̂ߤሺ�ሻ = �ሺ|�|−�ሻ ɜɚ  � > ଵଶ 

ɛўɥɝɚɧ ԟɨɥɞɚ ݌ ɧɢɧɝ  ݌ > ͳ + ଵଶ� ɲɚɪɬɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɭɜɱɢ ԕɢɣɦɚɬɥɚɪɢɞɚ ݃ܯሺݔሻ = sup௧>଴|�௧݃ሺݔሻ| - ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ ܮ௣ሺℝ௡+ଵሻ ɮɚɡɨɞɚ  
ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢ ɢɫɛɨɬɥɚɧɝɚɧ. ɒɭɧɞɚɣ ɛɭɥɫɚɞɚ,   ̂ߤሺ�ሻ  ɢɧɬɟɝɪɚɥɧɢɧɝ 
ɱɟɤɫɢɡɥɢɤɞɚɝɢ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢ  � ൑ ଵଶ  ɲɚɪɬɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɝɚɧɞɚ  ɦɚɤɫɢɦɚɥ  
ɨɩɟɪɚɬɨɪɧɢɧɝ  ܮ௣ ɞɚ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢ ɦɚɫɚɥɚɫɢ ɯɚɧɭɡ ɨɱɢԕ ԕɨɥɦɨԕɞɚ. ɒɭ 
ɫɚɛɚɛɥɢ Қ985 ɣɢɥɞɚ  ɋ.Ⱦ.ɋɨɝɝɢ  ɜɚ  ɂ.Ɇ.ɋɬɟɣɧ  ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  
ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɧɢ ɤɢɪɢɬɝɚɧ C.Ⱦ. ɋɨɝɝɢ ɜɚ ɂ.Ɇ. ɋɬɟɣɧ    ɬɨɦɨɧɢɞɚɧ, ɚɝɚɪ 
Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ ɞɚɪɚɠɚɫɢ ݍ ɛўɥɝɚɧɞɚ ԟɚɦɞɚ  ݍ ൒ ʹ݊ ɛўɥɫɚ ɜɚ |�| → +∞  ɞɚ 
ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ  �ሺ|�|−�మሻ ɬɚɪɬɢɛɞɚ 
ɤɚɦɚɣɢɲɢ ɢɫɛɨɬɥɚɧɝɚɧ. Ȼɭɧɞɚɧ ɬɚɲԕɚɪɢ  |ܭሺݔሻ|−� א �  ଵሺ�ሻ ( ɛɭɧɞɚܮ > Ͳ) ɲɚɪɬ 
ɛɚɠɚɪɢɥɫɚ, ɭ ԟɨɥɞɚ ݌ > ,ݍሺ݌ �ሻ ɛўɥɝɚɧɞɚ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ ܮ௣ ɞɚ 
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ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɝɢ ɤўɪɫɚɬɢɥɚɞɢ.  ɒɭɧɢɧɝɞɟɤ,  ݍ  ԕɚɧɱɚ ɤɢɱɢɤ  ɜɚ    �  ԕɚɧɱɚ ɤɚɬɬɚ  
ɫɨɧ ɛўɥɫɚ ݌ሺݍ, �ሻ  ɲɭɧɱɚ  ɤɢɱɢɤ  ɫɨɧ ɛўɥɢɲɢ ɤɭɡɚɬɢɥɝɚɧ. 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɦɚɜɡɭɫɢɧɢɧɝ ɞɢɫɫɟɪɬɚɰɢɹ ɛɚɠɚɪɢɥɚёɬɝɚɧ ɨɥɢɣ ɬɚɴɥɢɦ 
ɦɭɚɫɫɚɫɚɫɢɧɢɧɝ ɢɥɦɢɣ–ɬɚɞԕɢԕɨɬ ɢɲɥɚɪɢ ɛɢɥɚɧ ɛɨғɥɢԕɥɢɝɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ 
ɬɚɞԕɢԕɨɬɢ ɋɚɦɚɪԕɚɧɞ ɞɚɜɥɚɬ ɭɧɢɜɟɪɫɢɬɟɬɢɧɢɧɝ ɈɌ-Ɏ4-69 ɪɚԕɚɦɥɢ «Ƚɚɪɦɨɧɢɤ 
ɚɧɚɥɢɡ, ɞɚɪɚɠɚɥɢ ɝɟɨɦɟɬɪɢɹ ɜɚ ɭɥɚɪɧɢɧɝ ɦɚɬɟɦɚɬɢɤ ɮɢɡɢɤɚ ɦɚɫɚɥɚɥɚɪɢɝɚ 
ɬɚɞɛɢԕɥɚɪɢ» (ɋɚɦɚɪԕɚɧɞ, 2017-қ0қ0 ɣɢɥɥɚɪ) ɦɚɜɡɭɫɢɞɚɝɢ ɢɥɦɢɣ ɬɚɞԕɢԕɨɬ 
ɥɨɣɢԟɚɫɢ ɞɨɢɪɚɫɢɞɚ ɛɚɠɚɪɢɥɝɚɧ.  

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɦɚԕɫɚɞɢ ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ ɮɚɡɨɫɢɞɚ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ 
ɨɢɥɚɫɢɧɢɧɝ ɦɚɴɥɭɦ ɛɢɪ ɫɢɧɮɥɚɪɢ ɜɚ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ 
ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲ 
ɬɚɪɬɢɛɢɧɢɧɝ  ɨɩɬɢɦɚɥɥɢɝɢ ԟɚԕɢɞɚɝɢ ɋ.Ⱦ. ɋɨɝɝɢ ɜɚ ɂ.Ɇ. ɋɬɟɣɧ ɦɚɫɚɥɚɫɢɧɢ  
ɟɱɢɲɞɚɧ ɢɛɨɪɚɬ.  

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɜɚɡɢɮɚɥɚɪɢ: 
ɭɱ ўɥɱɨɜɥɢ ɮɚɡɨɞɚ ԟɚɪ ɛɢɪ ɧɭԕɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ 

ɮɚɪԕɥɢ ɛўɥɝɚɧ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɫɬɢɞɚɝɢ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  
ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɭɱɭɧ ɛɚԟɨ ɨɥɢɲҲ 

ɚɧɚɥɢɬɢɤ  ɝɢɩɟɪɫɢɪɬɥɚɪ ɨɢɥɚɫɢ ɨɢɥɚɫɢ ԟɚɦɞɚ ɬɚɣɢɧɥɚɧɝɚɧ  ɚɧɚɥɢɬɢɤ  
ɝɢɩɟɪɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ 
ɚɥɦɚɲɬɢɪɢɲɢ ɭɱɭɧ ɛɚԟɨ ɨɥɢɲҲ 

ɭɱ ўɥɱɨɜɥɢ ɮɚɡɨɞɚ  ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɭɱɭɧ ɛɚԟɨ ɨɥɢɲҲ 

ɭɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫɢɪɬ ўɥɱɨɜɢ  
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲɢɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢɧɢ ɤɚɮɨɥɚɬɥɨɜɱɢ 
ɤўɪɫɚɬɤɢɱɧɢ ɬɨɩɢɲ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɨɛɴɟɤɬɢ ɚɧɚɥɢɬɢɤ ɝɢɩɟɪɫɢɪɬɥɚɪ ɨɢɥɚɫɢɞɚ 
ɦɭɠɚɫɫɚɦɥɚɲɝɚɧ  ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ɫɢɥɥɢԕ ɫɢɪɬ ўɥɱɨɜɢ, ўɥɱɨɜɧɢɧɝ  

Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ, ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ, ɝɢɩɟɪɫɢɪɬɥɚɪ ɨɪԕɚɥɢ 
ɚɧɢԕɥɚɧɝɚɧ  ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪɞɚɧ ɢɛɨɪɚɬ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɩɪɟɞɦɟɬɢ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢɧɢɧɝ ɦɚɴɥɭɦ ɛɢɪ 
ɫɢɧɮɥɚɪɢ  ɜɚ ԟɚɪ ɛɢɪ ɧɭԕɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ 
ɛўɥɝɚɧ  ɬɚɣɢɧɥɚɧɝɚɧ  ɚɧɚɥɢɬɢɤ  ɝɢɩɟɪɫɢɪɬɥɚɪ ԟɚɦɞɚ ɭɱ ўɥɱɨɜɥɢ ɮɚɡɨɞɚ 
ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ 
ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ  ɛɚԟɨɥɚɪɢɞɚɧ ɢɛɨɪɚɬ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɭɫɭɥɥɚɪɢ. Ɍɚɞԕɢԕɨɬ ɢɲɢɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɥɚɧɭɜɱɢ 
ɚɤɫɥɚɧɬɢɪɢɲɥɚɪ ɧɚɡɚɪɢɹɫɢ, ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹɥɚɪ ɧɚɡɚɪɢɹɫɢ, ɞɢɮɮɟɪɟɧɰɢɚɥ 
ɝɟɨɦɟɬɪɢɹ ɜɚ ɚɧɚɥɢɡɧɢɧɝ ɚɫɢɦɩɬɨɬɢɤ ɭɫɭɥɥɚɪɢ, ɲɭɧɢɧɝɞɟɤ ɝɚɪɦɨɧɢɤ ɚɧɚɥɢɡ 
ɭɫɭɥɥɚɪɢɞɚɧ  ɮɨɣɞɚɥɚɧɢɥɝɚɧ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɢɥɦɢɣ ɹɧɝɢɥɢɝɢ ԕɭɣɢɞɚɝɢɥɚɪɞɚɧ ɢɛɨɪɚɬ: 
ɭɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚ   ɚɧɚɥɢɬɢɤ ɫɢɪɬɧɢɧɝ ɯɚɪ ɛɢɪ ɧɭԕɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ 

ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɝɚɧɞɚ ɋɨɝɝɢ – ɋɬɟɣɧ ɦɚɫɚɥɚɫɢ ɟɱɢɥɝɚɧҲ 
Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ ɞɚɪɚɠɚɫɢ ɭɱɭɧ ɨɥɢɧɝɚɧ ɛɚԟɨɧɢɧɝ  ɚɧɢԕɥɢɝɢ 

ɤўɪɫɚɬɢɥɝɚɧҲ 
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ɭɱ ўɥɱɨɜɥɢ ɮɚɡɨɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɝɚɧ  
ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢ ɭɱɭɧ  ɋɨɝɝɢ – ɋɬɟɣɧ ɦɚɫɚɥɚɫɢ ɟɱɢɥɝɚɧҲ 

ɭɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫɢɪɬ ўɥɱɨɜɢ  
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲɢɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢɧɢ ɤɚɮɨɥɚɬɥɨɜɱɢ ɤўɪɫɚɬɤɢɱ ݍ ൒ ͵/ʹ ɬɨɩɢɥɝɚɧҲ 

ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢ ɜɚ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ ɫɢɪɬ  ўɥɱɨɜɢ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲɢɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢ 
ўɪɬɚɫɢɞɚɝɢ ɛɨғɥɚɧɢɲɧɢ ɤўɪɫɚɬɭɜɱɢ ɦɢɫɨɥ ɤɟɥɬɢɪɢɥɝɚɧ. 

Ɍɚɞԕɢԕɨɬɧɢɧɝ ɚɦɚɥɢɣ ɧɚɬɢɠɚɥɚɪɢ ɭɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚ  ɢɯɬɢёɪɢɣ 
ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ  Ɏɭɪɶɟ 
ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢɧɢ ɤɚɮɨɥɚɬɥɨɜɱɢ Ƚɚɭɫɫ 
ɷɝɪɢɥɢɝɢɧɢɧɝ ɚɧɢԕ ɤўɪɫɚɬɤɢɱɢ ɬɨɩɢɥɝɚɧ ɜɚ ɛɭ ɧɚɬɢɠɚ ɋɬɟɣɧɧɢɧɝ ɝɢɩɟɪɫɢɪɬ 
ɛɢɥɚɧ ɛɨғɥɚɧɝɚɧ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɢɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢɧɢ 

ɚɧɢԕɥɚɲɞɚ ԕўɥɥɚɧɢɥɝɚɧ. 

Ɍɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɢɲɨɧɱɥɢɥɢɝɢ ɦɚɬɟɦɚɬɢɤ ɦɭɥɨԟɚɡɚɥɚɪɧɢɧɝ 
ԕɚɬɴɢɣ ɢɫɛɨɬɥɚɧɝɚɧɥɢɝɢ ԟɚɦɞɚ ɞɢɮɮɟɪɟɧɰɢɚɥɥɚɧɭɜɱɢ ɚɤɫɥɚɧɬɢɪɢɲɥɚɪ, 
ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹɥɚɪ ɧɚɡɚɪɢɹɫɢ, ɞɢɮɮɟɪɟɧɰɢɚɥ ɝɟɨɦɟɬɪɢɹ, ɝɚɪɦɨɧɢɤ ɚɧɚɥɢɡ 
ɜɚ ɦɚɬɟɦɚɬɢɤ ɚɧɚɥɢɡɧɢɧɝ ɭɫɭɥɥɚɪɢɞɚɧ ɮɨɣɞɚɥɚɧɢɥɝɚɧɥɢɝɢ ɛɢɥɚɧ ɚɫɨɫɥɚɧɝɚɧ.  

Ɍɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɢɥɦɢɣ ɜɚ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɢ. Ɍɚɞԕɢԕɨɬ 
ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ  ɢɥɦɢɣ  ɚԟɚɦɢɹɬɢ  ўɥɱɨɜɧɢɧɝ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ  ɤɚɦɚɣɢɲ 
ɬɚɪɬɢɛɢɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢɧɢ ɤɚɮɨɥɚɬɥɨɜɱɢ Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ ɞɚɪɚɠɚɫɢɧɢ 
ɚɧɢԕ ԕɢɣɦɚɬɢ ɛɢɥɚɧ ɢɡɨԟɥɚɧɚɞɢ. 

Ɍɚɞԕɢԕɨɬ  ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɢ ɦɚɬɟɦɚɬɢɤ ɮɢɡɢɤɚ 

ɬɟɧɝɥɚɦɚɥɚɪɢ ɟɱɢɦɥɚɪɢɧɢɧɝ ɯɚɪɚɤɬɟɪɢɧɢ ɬɚɞԕɢԕ ԕɢɥɢɲ ɭɱɭɧ ɯɢɡɦɚɬ ԕɢɥɚɞɢ. 
Ɍɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɠɨɪɢɣ ԕɢɥɢɧɢɲɢ. ɋўɧɞɢɪɭɜɱɢ 

ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪɧɢɧɝ ɛɚԟɨɫɢɝɚ ɨɢɞ ɢɥɦɢɣ ɧɚɬɢɠɚɥɚɪ 
ɚɫɨɫɢɞɚ: 

ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪɧɢɧɝ ɛɚԟɨɫɢɝɚ ɨɢɞ 
ɢɥɦɢɣ ɧɚɬɢɠɚɥɚɪɞɚɧ ɟɬɚɤɱɢ ɯɨɪɢɠɢɣ “JШurЧКХ ШП MКtСОmКtОМКХ AЧКХвsТs КЧН 
AppХТМКtТШЧs”, VШХumО 473, IssuО қ, қ0Қ9, p.ҚқҚ5-Ққ33( IF=Қ.ққ) ɠɭɪɧɚɥɢɞɚ ɱɨɩ 
ԕɢɥɢɧɝɚɧ “OЧ КrМСТmОНОКЧ гОtК ПuЧМtТШЧs КЧН ЧОаtШЧ pШХвСОНrК” ɧɨɦɥɢ  
ɦɚԕɨɥɚɞɚ  ɤўɩ ɤɨɦɩɥɟɤɫ ўɡɝɚɪɭɜɱɢɥɢ  ɤўɩԟɚɞ ɮɭɧɤɰɢɹ ɛɢɥɚɧ ɚɧɢԕɥɚɧɝɚɧ 
ɚɪɢɮɦɟɬɢɤ ɞɡɟɬɚ ɮɭɧɤɰɢɹɧɢ ɬɚɞԕɢԕ ԕɢɥɢɲɞɚ  ɮɨɣɞɚɥɚɧɢɥɝɚɧ. ɂɥɦɢɣ 
ɧɚɬɢɠɚɧɢɧɝ ԕўɥɥɚɧɢɥɢɲɢ ɝɨɥɨɦɨɪɮ ɮɭɧɤɰɢɹ ɛɢɥɚɧ ɚɧɢԕɥɚɧɝɚɧ  ɞɡɟɬɚ 
ɮɭɧɤɰɢɹ ɦɟɪɨɦɨɪɮ ɞɚɜɨɦɢɧɢɧɝ ɤɨɨɪɞɢɧɚɬɚɥɚɪ ɛɨɲɢɝɚ ɷɧɝ ɹԕɢɧ ԕɭɬɛɢɧɢ 

ɚɧɢԕɥɚɲ ɢɦɤɨɧɢɧɢ ɛɟɪɝɚɧҲ 
ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ ɮɚɡɨɫɢɞɚɝɢ  ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢɞɚɝɢ ɫɢɪɬɥɚɪ 

ɭɫɬɢɞɚɝɢ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɛɚԟɨɫɢɞɚɧ 
ɟɬɚɤɱɢ ɯɨɪɢɠɢɣ  (“ɋɨɜɪɟɦɟɧɧɚɹ ɦɚɬɟɦɚɬɢɤɚ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ 
ɧɚɩɪɚɜɥɟɧɢɹ”. Ɋɨɫɫɢɹ қ0Қ8. Ɍɨɦ 64, ɜɵɩɭɫɤ 4. ɋɬɪ.650-68Қ. № 3 (IF=0.қ5), 
“Annales Polonici MКtСОmКtТМТ” 123 (2019), p. 473-479 (IF=0.9)) 

ɠɭɪɧɚɥɥɚɪɞɚ ɱɨɩ ԕɢɥɢɧɝɚɧ ɦɨɫ ɪɚɜɢɲɞɚ “Ɉɛ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɨɩɟɪɚɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ” ɜɚ “On the Weierstrass 

Preparation Theorem”   ɧɨɦɥɢ ɦɚԕɨɥɚɥɚɪɞɚ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪɧɢɧɝ 
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ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢɧɢ  ɬɨɩɢɲɞɚ ɜɚ ўɥɱɨɜ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ 

ɱɟɤɫɢɡɞɚɝɢ ɯɚɪɚɤɬɟɪɢɧɢ ɬɟɤɲɢɪɢɲɞɚ ɮɨɣɞɚɥɚɧɢɥɝɚɧ. ɂɥɦɢɣ 
ɧɚɬɢɠɚɥɚɪɧɢɧɝ ԕўɥɥɚɧɢɥɢɲɢ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢ ɞɚɪɚɠɚɫɢ ɛɢɥɚɧ 
ɢɧɬɟɝɪɚɥɥɚɧɭɜɱɢ ɮɭɧɤɰɢɹɥɚɪ ɮɚɡɨɫɢɞɚ ɛɚԟɨɥɚɲ ɜɚ ȼɟɣɟɪɲɬɪɚɫɫ 

ɤўɩԟɚɞɥɚɪɢ ɭɫɭɥɢ ɨɪԕɚɥɢ ўɥɱɨɜ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɯɚɪɚɤɬɟɪɢɧɢ 

ɚɧɢԕɥɚɲ ɢɦɤɨɧɢɧɢ ɛɟɪɝɚɧ; 

ɛɢɪɨɪ ɞɚɪɚɠɚ ɛɢɥɚɧ ɢɧɬɟɝɪɚɥɥɚɧɭɜɱɢ ɮɭɧɤɰɢɹɥɚɪ ɫɢɧɮɢɞɚ ɦɚɤɫɢɦɚɥ 
ɨɩɟɪɚɬɨɪ ɭɱɭɧ ɨɥɢɧɝɚɧ ɛɚԟɨɞɚɧ ɜɚ ɠɚɦɥɚɧɭɜɱɢ ɮɭɧɤɰɢɹɥɚɪ ɮɚɡɨɫɢɞɚ 
ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɥɚɪɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɯɨɫɫɚɥɚɪɢɞɚɧ № ȺɊ05ҚҚ3Ққ68 
ɪɚԕɚɦɥɢ ɯɨɪɢɠɢɣ ɢɥɦɢɣ  ɥɨɣɢԟɚɞɚ ɝɢɩɟɪɛɨɥɢɤ ɬɟɧɝɥɚɦɚɥɚɪ ɭɱɭɧ Ʉɨɲɢ 
ɦɚɫɚɥɚɫɢ ɟɱɢɦɢɧɢ ɬɟɤɲɢɪɢɲɞɚ ɮɨɣɞɚɥɚɧɢɥɝɚɧ (ɏўɠɚ Ⱥԟɦɚɞ əɫɫɚɜɢɣ 
ɧɨɦɢɞɚɝɢ ɯɚɥԕɚɪɨ ԕɨɡɨԕ  – ɬɭɪɤ  ɭɧɢɜɟɪɫɢɬɟɬɢɧɢɧɝ қ0қ0 ɣɢɥ ҚҚ – ɫɟɧɬɹɛɞɚɝɢ 
ɦɚɴɥɭɦɨɬɧɨɦɚɫɢ.). ɂɥɦɢɣ ɧɚɬɢɠɚɧɢɧɝ ԕўɥɥɚɧɢɲɢ ɝɢɩɟɪɛɨɥɢɤ ɬɟɧɝɥɚɦɚɥɚɪ 
ɭɱɭɧ Ʉɨɲɢ ɦɚɫɚɥɚɫɢɧɢɧɝ ɟɱɢɦɢ ɭɱɭɧ ɚɩɪɢɨɪ  ɛɚԟɨ ɨɥɢɲ ɢɦɤɨɧɢɧɢ ɛɟɪɝɚɧ. 

Ɍɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɚɩɪɨɛɚɰɢɹɫɢ. Ⱦɢɫɫɟɪɬɚɰɢɹɧɢɧɝ ɚɫɨɫɢɣ 
ɧɚɬɢɠɚɥɚɪɢ 2 ɬɚ ɯɚɥԕɚɪɨ ɜɚ 5 ɬɚ ɪɟɫɩɭɛɥɢɤɚ ɢɥɦɢɣ–ɚɦɚɥɢɣ ɚɧɠɭɦɚɧɥɚɪɢɞɚ, 
ɠɚɦɢ 7 ɬɚ ɢɥɦɢɣ–ɚɦɚɥɢɣ ɚɧɠɭɦɚɧɥɚɪɞɚ ɦɭԟɨɤɚɦɚɞɚɧ ўɬɝɚɧ. 

Ɍɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɷɴɥɨɧ ԕɢɥɢɧɝɚɧɥɢɝɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ 
ɦɚɜɡɭɫɢ ɛўɣɢɱɚ ɠɚɦɢ 11 ɬɚ ɢɥɦɢɣ ɢɲ ɱɨɩ ɷɬɢɥɝɚɧ, ɲɭɥɚɪɞɚɧ, Ўɡɛɟɤɢɫɬɨɧ 
Ɋɟɫɩɭɛɥɢɤɚɫɢ Ɉɥɢɣ ɚɬɬɟɫɬɚɰɢɹɫɢ ɤɨɦɢɫɫɢɹɫɢɧɢɧɝ ɮɚɥɫɚɮɚ ɞɨɤɬɨɪɢ 
ɞɢɫɫɟɪɬɚɰɢɹɥɚɪɢɧɢ ԟɢɦɨɹ ԕɢɥɢɲɞɚ ɬɚɜɫɢɹ ɷɬɢɥɝɚɧ ɢɥɦɢɣ ɧɚɲɪɥɚɪɞɚ 4 ɬɚ 
ɦɚԕɨɥɚ, ɠɭɦɥɚɞɚɧ, қ ɬɚɫɢ ɯɨɪɢɠɢɣ ɜɚ 2 ɬɚɫɢ ɪɟɫɩɭɛɥɢɤɚ ɠɭɪɧɚɥɥɚɪɢɞɚ ɧɚɲɪ 
ɷɬɢɥɝɚɧ. 

Ⱦɢɫɫɟɪɬɚɰɢɹɧɢɧɝ ɬɭɡɢɥɢɲɢ ɜɚ ԟɚɠɦɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɤɢɪɢɲ ԕɢɫɦɢ, ɭɱɬɚ 
ɛɨɛ, ɯɭɥɨɫɚ ɜɚ ɮɨɣɞɚɥɚɧɢɥɝɚɧ ɚɞɚɛɢёɬɥɚɪ ɪўɣɯɚɬɢɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ. 
Ⱦɢɫɫɟɪɬɚɰɢɹɧɢɧɝ ԟɚɠɦɢ 97 ɛɟɬɧɢ ɬɚɲɤɢɥ ɷɬɝɚɧ.  

ȾɂɋɋȿɊɌȺɐɂəɇɂɇȽ ȺɋɈɋɂɃ ɆȺɁɆɍɇɂ 

Ʉɢɪɢɲ ԕɢɫɦɢɞɚ ɞɢɫɫɟɪɬɚɰɢɹ ɦɚɜɡɭɫɢɧɢɧɝ ɞɨɥɡɚɪɛɥɢɝɢ ɜɚ ɡɚɪɭɪɚɬɢ 
ɚɫɨɫɥɚɧɝɚɧ, ɬɚɞԕɢԕɨɬɧɢɧɝ ɪɟɫɩɭɛɥɢɤɚ ɮɚɧ ɜɚ ɬɟɯɧɨɥɨɝɢɹɥɚɪɢ 
ɪɢɜɨɠɥɚɧɢɲɢɧɢɧɝ ɭɫɬɭɜɨɪ ɣўɧɚɥɢɲɥɚɪɢɝɚ ɦɨɫɥɢɝɢ ɤўɪɫɚɬɢɥɝɚɧ, ɦɚɜɡɭ 
ɛўɣɢɱɚ ɯɨɪɢɠɢɣ ɢɥɦɢɣ-ɬɚɞԕɢԕɨɬɥɚɪ ɲɚɪԟɢ, ɦɭɚɦɦɨɧɢɧɝ ўɪɝɚɧɢɥɝɚɧɥɢɤ 
ɞɚɪɚɠɚɫɢ ɤɟɥɬɢɪɢɥɝɚɧ, ɬɚɞԕɢԕɨɬ ɦɚԕɫɚɞɢ, ɜɚɡɢɮɚɥɚɪɢ, ɨɛɴɟɤɬɢ ɜɚ ɩɪɟɞɦɟɬɢ 
ɬɚɜɫɢɮɥɚɧɝɚɧ, ɬɚɞԕɢԕɨɬɧɢɧɝ ɢɥɦɢɣ ɹɧɝɢɥɢɝɢ ɜɚ ɚɦɚɥɢɣ ɧɚɬɢɠɚɥɚɪɢ ɛɚёɧ 
ԕɢɥɢɧɝɚɧ, ɨɥɢɧɝɚɧ ɧɚɬɢɠɚɥɚɪɧɢɧɝ ɧɚɡɚɪɢɣ ɜɚ ɚɦɚɥɢɣ ɚԟɚɦɢɹɬɢ ɨɱɢɛ ɛɟɪɢɥɝɚɧ, 
ɬɚɞԕɢԕɨɬ ɧɚɬɢɠɚɥɚɪɢɧɢɧɝ ɠɨɪɢɣ ԕɢɥɢɧɢɲɢ, ɧɚɲɪ ɷɬɢɥɝɚɧ ɢɲɥɚɪ ɜɚ 
ɞɢɫɫɟɪɬɚɰɢɹ ɬɭɡɢɥɢɲɢ ɛўɣɢɱɚ ɦɚɴɥɭɦɨɬɥɚɪ ɤɟɥɬɢɪɢɥɝɚɧ. 

Ⱦɢɫɫɟɪɬɚɰɢɹɧɢɧɝ «Ёɪɞɚɦɱɢ ɦɚɴɥɭɦɨɬɥɚɪ ɜɚ ɧɚɬɢɠɚɥɚɪ ɦɭԟɨɤɚɦɚɫɢ»  
ɞɟɛ ɧɨɦɥɚɧɭɜɱɢ ɛɢɪɢɧɱɢ ɛɨɛɢɞɚ ɢɲɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɥɚɪɢɧɢ   ɛɚёɧ ԕɢɥɢɲ 
ɭɱɭɧ ɡɚɪɭɪ ɛўɥɚɞɢɝɚɧ ɚɫɨɫɢɣ ɬɚɴɪɢɮɥɚɪ ɜɚ ɬɭɲɭɧɱɚɥɚɪ, ёɪɞɚɦɱɢ ɦɚɴɥɭɦɨɬɥɚɪ 
ɤɟɥɬɢɪɢɥɝɚɧ. Ȼɭ ɛɨɛ ɭɱɬɚ ɩɚɪɚɝɪɚɮɞɚɧ ɬɚɲɤɢɥ ɬɨɩɝɚɧ. 
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I ɛɨɛɧɢɧɝ ɛɢɪɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ ℝଷ ɮɚɡɨɞɚɝɢ ɫɢɥɥɢԕ (ɚɧɚɥɢɬɢɤ) 
ɝɢɩɟɪɫɢɪɬɥɚɪ ɜɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ  ɧɚɡɚɪɢɹɫɢ  ɭɱɭɧ ɡɚɪɭɪ ɛўɥɝɚɧ ɛɚɴɡɢ 
ɛɢɪ ɬɚɫɞɢԕ ɜɚ ɬɟɨɪɟɦɚɥɚɪ ɤɟɥɬɢɪɢɥɝɚɧ.  

Эɧɞɢ ɤɟɣɢɧɱɚɥɢɤ ɤɟɪɚɤ ɛўɥɚɞɢɝɚɧ ɬɚɴɪɢɮɥɚɪɧɢ ɤɟɥɬɢɪɚɦɢɡ. Ω ⊂ ℝ௡ ɫɨԟɚɞɚ ɚɧɢԕɥɚɧɝɚɧ ݂ א ,ሺ௠ሻሺΩሻܥ ݉ ൒ ʹ ɯɚԕɢԕɢɣ ԕɢɣɦɚɬɥɢ ɮɭɧɤɰɢɹ 
ɛɟɪɢɥɝɚɧ ɛўɥɫɢɧ.  
1-ɬɚɴɪɢɮ. ɋɢɥɥɢқ  ݂ ɮɭɧɤɰɢɹɧɢɧɝ ɢɤɤɢɧɱɢ ɬɚɪɬɢɛɥɢ ɯɭɫɭɫɢɣ ҳɨɫɢɥɚɥɚɪɢɞɚɧ 
ɬɚɲɤɢɥ ɬɨɩɝɚɧ ɦɚɬɪɢɰɚɝɚ,  ݂ ɮɭɧɤɰɢɹɧɢɧɝ ɛɟɪɢɥɝɚɧ ɧɭқɬɚɞɚɝɢ ɝɟɫɫɢɚɧ 
ɦɚɬɪɢɰɚɫɢ ɞɟɣɢɥɚɞɢ ɜɚ қɭɣɢɞɚɝɢɱɚ ܦଶ݂ሺݔሻ, ɹɴɧɢ: ܦଶ݂ሺݔሻ = {�మ௙ሺ௫ሻ�௫೔�௫ೕ}௜,௝=ଵ௡ ሻݔሺ݂ݏݏ݁ܪ , =  .ሻ ɤɚɛɢ ɛɟɥɝɢɥɚɧɚɞɢݔଶ݂ሺܦݐ݁݀
2-ɬɚɴɪɢɮ. Ⱥɝɚɪɞɚ ݂׏ሺݔ଴ሻ = Ͳ ɛўɥɫɚ, ɭ ҳɨɥɞɚ ݔ଴ ɧɭқɬɚɝɚ ݂ሺݔሻ ɮɭɧɤɰɢɹɧɢɧɝ 
ɤɪɢɬɢɤ ɧɭқɬɚɫɢ ɞɟɣɢɥɚɞɢ. Шɭɧɢɧɝɞɟɤ, ɚɝɚɪɞɚ  ݀݁ܦݐଶ݂ሺݔሻ ≠ Ͳ  ɛўɥɫɚ, ɭ ҳɨɥɞɚ  ݔ଴ ɚɣɧɢɦɚɝɚɧ (ɧɟɜɵɪɨɠɞɟɧɧɨɣ) ɤɪɢɬɢɤ ɧɭқɬɚ ɞɟɣɢɥɚɞɢ. 
3-ɬɚɴɪɢɮ. � ⊂ ℝ௡+ଵ ɝɢɩɟɪɫɢɪɬɧɢɧɝ ݔ ɧɭқɬɚɫɢɞɚɝɢ ɛɨɲ ɷɝɪɢɥɢɤɥɚɪɢɧɢɧɝ 

ɤўɩɚɣɬɦɚɫɢɝɚ ɫɢɪɬɧɢɧɝ ɲɭ ɧɭқɬɚɞɚɝɢ  Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ ɞɟɣɢɥɚɞɢ ɜɚ ܭሺݔሻ ɤɚɛɢ 
ɛɟɥɝɢɥɚɧɚɞɢ. Ⱥɝɚɪɞɚ ܩ ɜɚ � ɦɚɬɪɢɰɚɥɚɪ ɝɢɩɟɪɫɢɪɬɧɢɧɝ ɛɢɪɨɪ  ɛɢɪ ɛɚɡɢɫɞɚɝɢ ݔ ɧɭқɬɚɞɚɝɢ ɦɨɫ ɪɚɜɢɲɞɚ ɛɢɪɢɧɱɢ ɜɚ ɢɤɤɢɧɱɢ ɮɭɧɞɚɦɟɧɬɚɥ ɮɨɪɦɚɥɚɪɢ ɛўɥɫɚ, 
ɭ ҳɨɥɞɚ Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ қɭɣɢɞɚɝɢ ɤўɪɢɧɢɲɞɚ ҳɢɫɨɛɥɚɧɚɞɢ: ܭሺݔሻ = � .ܩݐ݁݀�ݐ݁݀ ⊂ ℝଷ ɫɢɪɬ ɫɢɥɥɢԕ ݔଷ = ݂ሺݔଵ,  ଶሻ ɮɭɧɤɰɢɹɧɢɧɝ ɝɪɚɮɢɝɢ ɫɢɮɚɬɢɞɚݔ
ɛɟɪɢɥɝɚɧ ɛўɥɫɢɧ. ɍ ԟɨɥɞɚ ɭɧɢɧɝ Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ ԕɭɣɢɞɚɝɢ ɤўɪɢɧɢɲɞɚ ɛўɥɚɞɢ: 

,ଵݔሺܭ ,ଶݔ ݂ሺݔଵ, ଶሻሻݔ = �ଶ݂�ݔଵଶ �ଶ݂�ݔଶଶ − ( �ଶ݂�ݔଵ�ݔଶ)ଶ
ቆͳ + ( ଵ)ଶݔ�݂� + (  . ଶ)ଶቇଶݔ�݂�

ɂɤɤɢɧɱɢ ɩɚɪɚɝɪɚɮɞɚ ɫɢɪɬɧɢɧɝ ёɣɢɥɦɚɫɢ ɜɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ 
ԟɚԕɢɞɚɝɢ  ɛɚɴɡɢ ɛɢɪ  ɬɟɨɪɟɦɚɥɚɪ ўɪɝɚɧɢɥɝɚɧ. 
4- ɬɚɴɪɢɮ. Ɏɚɡɨ ɮɭɧɤɰɢɹɫɢ ݂ሺݔሻ ɜɚ ɚɦɩɥɢɬɭɞɚɫɢ � ɛўɥɝɚɧ ɬɟɛɪɚɧɭɜɱɚɧ 
ɢɧɬɟɝɪɚɥ ɞɟɛ                                           ܬሺߣ, ݂, �ሻ = ∫ℝ� ݁௜�௙ሺ௫ሻ�ሺݔሻ݀ݔ,                        
ɤўɪɢɧɢɲɞɚɝɢ ɢɧɬɟɝɪɚɥɝɚ ɚɣɬɢɥɚɞɢ. Ȼɭɧɞɚ  ݂: ℝ௡ ↦ ℝ, ɫɢɥɥɢқ, �: ℝ௡ ↦ ℂ 

ɫɢɥɥɢқ ɜɚ  ɤɨɦɩɚɤɬ ɬɚɲɭɜɱɢɥɢ ɮɭɧɤɰɢɹɥɚɪ, ߣ –ҳɚқɢқɢɣ ɩɚɪɚɦɟɬɪ. 
Ȼɭ ɩɚɪɚɝɪɚɮɞɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ ɯɭɫɭɫɢɹɬɥɚɪɢ ԟɚԕɢɞɚɝɢ Эɪɞɟɣɢ 

ɜɚ ȼɚɧ ɞɟɪ Ʉɨɪɩɭɬ ɥɟɦɦɚɥɚɪɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
I ɛɨɛɧɢɧɝ ɭɱɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ ɷɫɚ ɦɚɫɚɥɚɧɢ ԕўɣɢɥɢɲɢ ɜɚ ɚɫɨɫɢɣ  

ɧɚɬɢɠɚɥɚɪ ɦɭԟɨɤɚɦɚɫɢ ɤɟɥɬɢɪɢɥɝɚɧ. 
Ⱥɫɨɫɢɣ ɦɚɫɚɥɚɧɢɧɝ  ɛɚёɧɢ: ݍ ɧɢɧɝ ɲɭɧɞɚɣ ɦɢɧɢɦɚɥ ԕɢɣɦɚɬɢɧɢ ɬɨɩɢɲ 

ɤɟɪɚɤɢ  
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|∫݁௜௫⋅�ௌ |ሻݔሻ݀�ሺݔሻ|௤�ሺݔሺܭ| ൑ �|�|−௡ଶ   
ɛɚԟɨ ўɪɢɧɥɢ ɛўɥɫɢɧ, ɛɭɧɞɚ  � – ɦɭɫɛɚɬ  ўɡɝɚɪɦɚɫ ɫɨɧ. Ȼɭ ɦɚɫɚɥɚ ɋɨɝɝɢ – ɋɬɟɣɧ 
ɬɨɦɨɧɢɞɚɧ ԕўɣɢɥɝɚɧ ɛўɥɢɛ. ɯɭɫɭɫɢɣ ԟɨɥɞɚ, ɲɭɧɝɚ ўɯɲɚɲ ɦɚɫɚɥɚ ɱɟɤɥɢ 
ɱɢɡɢԕɥɢ ɬɢɩɝɚ ɷɝɚ ɛўɥɝɚɧ ԕɚɜɚɪɢԕ  ɝɢɩɟɪ-ɫɢɪɬɥɚɪ ɭɱɭɧ Ɇ. Ʉɨɜɥɢɧɝ, ɋ. Ⱦɢɫɧɟ, 
Ƚ. Ɇɚɭɱɟɪɢ, Ⱦ. Ɇɸɥɥɟɪɥɚɪ ɬɨɦɨɧɢɞɚɧ ɟɱɢɥɝɚɧ. Ȼɭ ɦɚɫɚɥɚɧɢɧɝ ɟɱɢɦɢ ɛɢɪ 
ўɥɱɨɜɥɢ ԟɨɥɞɚ, ɜɚ  � – ɷɝɪɢ ɱɢɡɢԕ ɛўɥɢɛ ɤўɩԟɚɞ ɝɪɚɮɢɝɢ ɫɢɮɚɬɢɞɚ ɛɟɪɢɥɝɚɧɞɚ  
Ⱦ.Ɇ.Ɉɛɟɪɥɢɧ ɧɚɬɢɠɚɫɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ.  

Ⱦɢɫɫɟɪɬɚɰɢɹɧɢɧɝ “ɋўɧɞɢɪɭɜɱɢ ԕўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ Ɏɭɪɶɟ 
ɚɥɦɚɬɢɪɢɲɢɧɢɧɝ ɛɚԟɨɥɚɪɢ” ɞɟɛ ɧɨɦɥɚɧɭɜɱɢ ɢɤɤɢɧɱɢ ɛɨɛɢɞɚ ɭɱ ўɥɱɨɜɥɢ  
ɮɚɡɨɞɚ   ɚɧɚɥɢɬɢɤ ɫɢɪɬɧɢɧɝ ɯɚɪ ɛɢɪ ɧɭԕɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ 
ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɝɚɧ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɋ.Ⱦ. ɋɨɝɝɢ  ɜɚ ɂ.Ɇ.ɋɬɟɣɧ 
ɦɚɫɚɥɚɫɢɧɢɧɝ  ɟɱɢɦɢ ɤɟɥɬɢɪɢɥɝɚɧ.  

II ɛɨɛɧɢɧɝ ɛɢɪɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ ɦɚɡɤɭɪ  ɛɨɛɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɫɢ ɛўɥɝɚɧ 
ɬɟɨɪɟɦɚɧɢ ɢɫɛɨɬɥɚɲ ɭɱɭɧ ɡɚɪɭɪ ɛўɥɚɞɢɝɚɧ ёɪɞɚɦɱɢ ɬɚɫɞɢԕɥɚɪɧɢɧɝ ɢɫɛɨɬɥɚɪɢ 
ɤɟɥɬɢɪɢɥɝɚɧ. � ⊂ ℝ௡+ଵ ɫɢɪɬɞɚ ɦɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪɧɢɧɝ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɦɚɫɚɥɚɫɢ 
ɛɢɥɚɧ ɛɨғɥɢԕ ɫўɧɞɢɪɭɜɱɢ ԕўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ ɋ.Ⱦ. ɋɨɝɝɢ  ɜɚ 
ɂ.Ɇ.ɋɬɟɣɧɥɚɪ ɬɨɦɨɧɢɞɚɧ ɤɢɪɢɬɢɥɝɚɧ, ɹɴɧɢ:                                            ̂ߤ௤ሺ�ሻ: = ∫ௌ ݁௜ሺ�,௫ሻ|ܭሺݔሻ|௤�ሺݔሻ݀�ሺݔሻ,                      ሺͳሻ 

ɛɭ ɟɪɞɚ  ܭሺݔሻ - �  ɫɢɪɬɧɢɧɝ ݔ ɧɭԕɬɚɫɢɞɚɝɢ Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ, � א  ଴∞ሺ�ሻ  ɤɨɦɩɚɤɬܥ
ɬɚɲɭɜɱɢɥɢ ɫɢɥɥɢԕ ɧɨɦɚɧɮɢɣ ɮɭɧɤɰɢɹ, ሺݔ, �ሻ – ݔ  ɜɚ  � ɜɟɤɬɨɪɥɚɪɧɢɧɝ ɫɤɚɥɹɪ 
ɤўɩɚɣɬɦɚɫɢ, ݀�ሺݔሻ – ɫɢɪɬ ўɥɱɨɜɢ. ɂɤɤɢɧɱɢ ɛɨɛɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɫɢ 
ԕɭɣɢɞɚɝɢ ɬɟɨɪɟɦɚɞɚɧ ɢɛɨɪɚɬ:  
1-ɬɟɨɪɟɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  ݍ ൒ ͳ ɬɚɣɢɧɥɚɧɝɚɧ ҳɚқɢқɢɣ ɫɨɧ ɜɚ  � ⊂ ℝଷ 

ɚɧɚɥɢɬɢɤ ɫɢɪɬɧɢɧɝ ɯɚɪ ɛɢɪ ɧɭқɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ 
ɮɚɪқɥɢ ɛўɥɫɢɧ. ɍ ҳɨɥɞɚ ɢɯɬɢёɪɢɣ  � א ,଴∞ሺ�ሻܥ |�| ≠ Ͳ  ɥɚɪɞɚ  ̂ߤ௤ሺ�ሻ ɢɧɬɟɝɪɚɥ 
ɭɱɭɧ                                                               |̂ߤ௤ሺ�ሻ| ൑ |�|మ�||�||ܥ ,                                     ሺʹሻ 

ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ, ɛɭ ɟɪɞɚ  ܥ – ɬɚɣɢɧɥɚɧɝɚɧ ɦɭɫɛɚɬ ɫɨɧ. 
1-ɷɫɥɚɬɦɚ. ݍ ൒ Ͷ ɛўɥɝɚɧɞɚ  ɋ.Ⱦ. ɋɨɝɝɢ ɜɚ И.М.ɋɬɟɣɧɥɚɪ ɢɯɬɢёɪɢɣ ɫɢɥɥɢқ 
ɫɢɪɬɥɚɪ ɭɱɭɧ (2) ɝɚ ўɯɲɚɲ ɬɟɧɝɫɢɡɥɢɤɧɢɧɝ ўɪɢɧɥɢ ɛўɥɢɲɢ  ɢɫɛɨɬɥɚɝɚɧ. 

ɒɭɧɞɚɣ ԕɢɥɢɛ, Қ- ɬɟɨɪɟɦɚ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪɧɢɧɝ ɦɚɴɥɭɦ ɛɢɪ ɫɢɧɮɥɚɪɢ 
ɭɱɭɧ  ɋɨɝɝɢ – ɋɬɟɣɧ ɛɚԟɨɫɢɧɢ  ɚɧɢԕɥɚɲɬɢɪɚɞɢ. Ȼɨɲԕɚ ɬɨɦɨɧɞɚɧ, ݍ = ͳ ԕɢɣɦɚɬ 
ɨɩɬɢɦɚɥɞɢɪ. 

Ⱥɧɢԕɪɨғɢ, Қ- ɬɟɨɪɟɦɚ ɲɚɪɬɥɚɪɢɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɭɜɱɢ ɫɢɪɬ ɦɚɜɠɭɞ ɛўɥɢɛ,  
ɢɯɬɢёɪɢɣ ɦɭɫɛɚɬ ݍ < ͳ ɫɨɧɥɚɪ ɭɱɭɧ ԕɭɣɢɞɚɝɢ ɚɫɢɦɩɬɨɬɢɤ ɦɭɧɨɫɚɛɚɬ ўɪɢɧɥɢ:  ̂ߤ௤ሺߣ�ሻ = ௤+ଵଶߣሺ�ሻܥ + � ௤+ଶଶ−ߣ) ),   ሺ  ߣ → +∞ሻ, 
ɛɭ ɟɪɞɚ  � – ɫɢɪɬɧɢɧɝ ሺͲ,Ͳ,Ͳሻ ɧɭԕɬɚɫɢɞɚɝɢ ɛɢɪɥɢɤ ɧɨɪɦɚɥ ɜɟɤɬɨɪɢ. ɏɚԕɢԕɚɬɞɚɧ 

ԟɚɦ, � ⊂ ℝଷ ɫɢɪɬ Φሺݔଵ, ଶሻݔ = ሺݔଶ −  ଵଶሻଶ  ɮɭɧɤɰɢɹɧɢ ɝɪɚɮɢɝɢ ɫɢɮɚɬɢɞɚݔ
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ɛɟɪɢɥɝɚɧ ɛўɥɫɢɧ. ɍ ԟɨɥɞɚ ܭሺݔଵ, ,ଶݔ Φሺݔଵ, ଶሻሻݔ = −8ሺ௫మ−௫భమሻሺଵ+|׏Φሺ௫భ,௫మሻ|మሻమ  ɛўɥɚɞɢ. 
ɒɭɧɢɧɝɞɟɤ, ɨɫɨɧɝɢɧɚ   ̂ߤ௤ሺߣ�ሻ  ɢɧɬɟɝɪɚɥ  ∫௎ ݁௜�ሺ௫మ−௫భమሻమ|ݔଶ − ,ଵݔଵଶ|௤�ሺݔ  ଶݔଵ݀ݔଶሻ݀ݔ

ɤўɪɢɧɢɲɝɚ ɷɝɚ ɛўɥɢɲɢɧɢ ɤўɪɢɲ ɦɭɦɤɢɧ, ɛɭ ɟɪɞɚ �ሺݔଵ, ଶሻݔ =8��ሺ௫భ,௫మ,ሺ௫మ−௫భమሻమሻ√ሺଵ+|׏Φሺ௫భ,௫మሻ|మሻర�−భ. Ɉɯɢɪɝɢ ɢɧɬɟɝɪɚɥɞɚ ݔଶ − ଵଶݔ =  ଶ ɚɥɦɚɲɬɢɪɢɲɞɚɧݕ
ɮɨɣɞɚɥɚɧɢɛ ɜɚ Эɪɞɟɣɢ ɥɟɦɦɚɫɢɝɚ ɤўɪɚ, ߣ  ɧɢɧɝ ɟɬɚɪɥɢɱɚ ɤɚɬɬɚ ԕɢɣɦɚɬɥɚɪɢɞɚ 
ԕɭɣɢɞɚɝɢ ɢɧɬɟɝɪɚɥɝɚ ɷɝɚ ɛўɥɚɦɢɡ:  ∫௎′ ݁௜�௬మమ|ݕଶ|௤�ሺݕሻ݀ݕ = = ͺ௤Γ ݍ) + ͳʹ ) ݁௜�ሺ௤+ଵሻସ ௤+ଵଶ−ߣ ∫ோ �ሺݔଵ, ଵݔଵଶሻ݀ݔ + �ሺߣ−௤+ଶଶ ሻ, 
ɛɭ ɟɪɞɚ Γሺ⋅ሻ – Эɣɥɟɪɧɢɧɝ ɝɚɦɦɚ ɮɭɧɤɰɢɹɫɢ. Ɋɚɜɲɚɧɤɢ, �ሺͲ,Ͳሻ = �ሺͲ,Ͳ,Ͳሻ > Ͳ, 
ɭ ԟɨɥɞɚ ɛɟɪɢɥɝɚɧ ɫɢɪɬ ɭɱɭɧ �ሺݔଵ, ,ଶݔ ଷሻݔ ൒ Ͳ ɛўɥɝɚɧɞɚ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ 
ɚɫɢɦɩɬɨɬɢɤɚɫɢɧɢɧɝ  ɛɨɲ ԟɚɞɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɚɞɢ. Ȼɭɧɞɚɧ ɲɭɧɢ ɯɭɥɨɫɚ 
ԕɢɥɢɲ ɦɭɦɤɢɧɤɢ, ɛɟɪɢɥɝɚɧ ɫɢɪɬ ɭɱɭɧ ݍ < ͳ  ɛўɥɝɚɧɞɚ (2) ɛɚԟɨ ўɪɢɧɥɢ ɷɦɚɫ   .  

II ɛɨɛɧɢɧɝ ɢɤɤɢɧɱɢ  ɩɚɪɚɝɪɚɮɢɞɚ ɧɨɪɦɚɥɝɚ ɹԕɢɧ  � ɥɚɪ ɭɱɭɧ ̂ߤ௤ሺ�ሻ 

ɢɧɬɟɝɪɚɥ ɚɫɢɦɩɬɨɬɢɤɚɫɢɧɢɧɝ  ɛɨɲ ԟɚɞɢ ɛɢɪ ɤɚɪɪɚɥɢ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ ɨɪԕɚɥɢ ɢɮɨɞɚɥɚɧɢɲɢɧɢ ɤўɪɫɚɬɚɦɢɡ. ̂ߤ௤ሺ�ሻ ɢɧɬɟɝɪɚɥɧɢɧɝ ɚɫɢɦɩɬɨɬɢɤ ɯɚɪɚɤɬɟɪɢ ԟɚԕɢɞɚɝɢ ɬɚɫɞɢԕ ɛɭ 
ɩɚɪɚɝɪɚɮɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɫɢɞɢɪ. ̂ߤ௤ሺ�ሻ  ɢɧɬɟɝɪɚɥɧɢ ɢɤɤɢ ɤɚɪɪɚɥɢ ɢɧɬɟɝɪɚɥ 
ɤўɪɢɧɢɲɢɞɚ ɢɮɨɞɚɥɚɛ ɨɥɚɦɢɡ:            ̂ߤ௤ሺ�ሻ = ∫ℝమ ݁௜�య�ሺ௫భ,௫మ,௦భ,௦మሻ�ሺݔଵ, ,ଵݔሺ݂ݏݏ݁ܪ|ଶሻݔ  ଶ,          ሺ͵ሻݔଵ݀ݔଶሻ|௤݀ݔ

 ɛɭ ɟɪɞɚ  �ሺݔଵ, ଶሻݔ = �ሺݔଵ, ,ଶݔ ݂ሺݔଵ, ଶሻሻ√ሺͳݔ + ,ଵݔሺ݂׏| ,ଵݔሺܨ ,ଶሻ|ଶሻସ௤−ଵݔ ,ଶݔ ,ଵݏ ଶሻݏ = ݂ሺݔଵ, ଶሻݔ + ଵݔଵݏ + ,ଶݔଶݏ ଵݏ = �ଵ�ଷ , ଶݏ = �ଶ�ଷ, ݂ݏݏ݁ܪሺݔଵ, ଶሻݔ = ,ଵݔଶ݂ሺܦݐ݁݀ ሺͲ,Ͳሻ݂ݏݏ݁ܪ .ଶሻݔ = Ͳ ɞɟɛ ɮɚɪɚɡ ԕɢɥɚɦɢɡ,  ɚɝɚɪ  ݂ݏݏ݁ܪሺͲ,Ͳሻ ≠ Ͳ ɛўɥɫɚ, ɭ ԟɨɥɞɚ Қ- 

ɬɟɨɪɟɦɚɧɢɧɝ ɬɚɫɞɢԕɥɚɪɢ Ƚɟɪɰɧɢɧɝ ɤɥɚɫɫɢɤ ɧɚɬɢɠɚɥɚɪɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ. 
ɒɭɧɢɧɝɞɟɤ  �  - ɮɭɧɤɰɢɹ  ɟɬɚɪɥɢɱɚ ɤɢɱɢɤ ɬɚɲɭɜɱɢɝɚ ɷɝɚ ɛўɥɫɢɧ ɞɟɛ ɮɚɪɚɡ 
ԕɢɥɚɦɢɡ. Ɇɚɴɥɭɦɤɢ, ɚɝɚɪ  ݎ�݊�ሺܦଶ݂ሺͲ,Ͳሻሻ = ͳ ɛўɥɫɚ,  ɭ  ԟɨɥɞɚ     �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ, 

ёɢɧɤɢ   
�మ௙ሺ଴,଴ሻ�௫మమ ≠ Ͳ ɛўɥɚɞɢ. ɍɦɭɦɢɣɥɢɤɤɚ ɡɢёɧ ɟɬɤɚɡɦɚɫɞɚɧ    �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ ɞɟɛ 

ɮɚɪɚɡ ԕɢɥɚɦɢɡ.  ɍ ԟɨɥɞɚ ɨɲɤɨɪɦɚɫ ɮɭɧɤɰɢɹ ԟɚԕɢɞɚɝɢ ɬɟɨɪɟɦɚɝɚ ɤўɪɚ  ܨ௫భሺݔଵ, ,ଶݔ ,ଵݏ ଶሻݏ = ௫݂భሺݔଵ, ଶሻݔ + ଵݏ = Ͳ 

ɬɟɧɝɥɚɦɚ  ℝ௫భ × ℝ௦భ  ɞɚ ɤɨɨɪɞɢɧɚɬɚɥɚɪ ɛɨɲɢɧɢɧɝ ɟɬɚɪɥɢɱɚ ɤɢɱɢɤ ɚɬɪɨɮɢɞɚ 
ɹɝɨɧɚ ݔଵ = ,ଶݔଵሺݔ   .ଵሻ  ɚɧɚɥɢɬɢɤ ɟɱɢɦɝɚ ɷɝɚ ɛўɥɚɞɢݏ
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(3) ɢɧɬɟɝɪɚɥɧɢɧɝ  ɢɱɤɢ  ɢɧɬɟɝɪɚɥɢɧɢ ԕɚɪɚɣɦɢɡ:                ߤ௤̂ଵ: = ∫ ݁௜�య�భሺ௫భ,௫మ,௦భሻ�ሺݔଵ, ,ଵݔሺ݂ݏݏ݁ܪ|ଶሻݔ  ଵ,                    ሺͶሻݔଶሻ|௤݀ݔ

 ɛɭ ɟɪɞɚ ܨଵሺݔଵ, ,ଶݔ ଵሻݏ = ݂ሺݔଵ, ଶሻݔ +  .ଵݔଵݏ
1-ɬɚɫɞɢԕ. Ⱥɝɚɪɞɚ ݂ሺݔଵ, ଶሻ ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹ �݂ሺͲ,Ͳሻݔ = Ͳ, �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ 

ɲɚɪɬɥɚɪɧɢ қɚɧɨɚɬɥɚɧɬɢɪɫɚ, ɭ ҳɨɥɞɚ ɧɨɥɧɢɧɝ ɲɭɧɞɚɣ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ ̂ߤ௤ሺ�ሻ ɢɧɬɟɝɪɚɥ ɭɱɭɧ ݍ ൒ ͳ ɛўɥɝɚɧɞɚ қɭɣɢɞɚɝɢ  ̂ߤ௤ሺ�ሻ = √ ʹ�|�ଷ| ݁௜௦௜௚௡ቆ�మ௙ሺ଴,଴ሻ�௫భమ �యቇ�ସ × 

× ∫ ݁௜�యሺ�భሺ௫భሺ௫మ,௦భሻ,௫మ,௦భሻ+௦మ௫మሻ|݂ݏݏ݁ܪሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଶሻ|௤�ሺݔ ଶݔଵሻ݀ݏ + +� ( ͳ|�|) ሺ˄унд˃     |�| → +∞ሻ, 
ɚɫɢɦɩɬɨɬɢɤ ɦɭɧɨɫɚɛɚɬ ўɪɢɧɥɢ ɛўɥɚɞɢ, ɛɭ ɟɪɞɚ  �ሺݔଶ, :ଵሻݏ =�ሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଶሻ�ሺݔ   .ଵሻ, �- қɚɧɞɚɣɞɢɪ ɫɢɥɥɢқ ɮɭɧɤɰɢɹݏ

ɂɤɤɢɧɱɢ ɛɨɛɧɢɧɝ ɭɱɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ  ݏଵ – ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɚɧɚɥɢɬɢɤ 
ɫɢɪɬɥɚɪ ɭɱɭɧ Ⱦ.Ɇ.Ɉɛɟɪɥɢɧɧɢɧɝ ɬɟɨɪɟɦɚɫɢɝɚ ўɯɲɚɲ ɬɟɨɪɟɦɚ ɢɫɛɨɬɥɚɧɚɞɢ. 

Ȼɢɡ ԕɭɣɢɞɚɝɢ ɛɢɪ ɤɚɪɪɚɥɢ  ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ 
ɢɧɬɟɝɪɚɥɧɢ ԕɚɪɚɣɦɢɡ:                ܫ௤ሺ�ଷሻ = ∫ ݁௜�యሺ�భሺ௫మ,௦భሻ+௫మ௦మሻ�̃ሺݔଶ, ,ଶݔଵሺ′′ܨ|ଵሻݏ  ଶ,             ሺͷሻݔଵሻ|௤݀ݏ

ɛɭ ɟɪɞɚ  �̃ሺݔଶ, ଵሻݏ = �ሺݔଶ, |ଵሻݏ �మ�௫భమ ݂ሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଵሺܨ   ଶሻ|௤ ɜɚݔ  ଵሻ – ɚɧɚɥɢɬɢɤݏ
ɮɭɧɤɰɢɹ. Ȼɭ ɩɚɪɚɝɪɚɮɞɚ ԕɭɣɢɞɚɝɢ ɥɟɦɦɚ ɢɫɛɨɬɥɚɧɝɚɧ. 
1-ɥɟɦɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  ݍ ൒ ଵଶ ɬɚɣɢɧɥɚɧɝɚɧ ҳɚқɢқɢɣ ɫɨɧ ɛўɥɫɢɧ. ɍ ҳɨɥɞɚ 
ɤɨɨɪɞɢɧɚɬɚɥɚɪ ɛɨɲɢɧɢɧɝ ɲɭɧɞɚɣ ܹ ⊂ ℝ௫మ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ, ɢɯɬɢёɪɢɣ  � |௤ሺ�ଷሻܫ|  ଴∞ሺܹሻ  ɥɚɪ ɭɱɭɧܥא ൑ ܥ ∥ � ∥௏|�ଷ|ଵଶ  

ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ. 1 – ɬɟɨɪɟɦɚɧɢɧɝ  ɢɫɛɨɬɢ Қ – ɬɚɫɞɢԕ ɜɚ Қ – ɥɟɦɦɚɝɚ  

ɚɫɨɫɥɚɧɚɞɢ. 
“Ɏɚɡɚ ɮɭɧɤɰɢɹɫɢ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɛўɥɝɚɧ ɬɟɛɪɚɧɭɜɱɢ ɢɧɬɟɝɪɚɥ-

ɥɚɪɧɢɧɝ  ɛɚԟɨɥɚɪɢ” ɞɟɛ ɧɨɦɥɚɧɭɱɢ ɭɱɢɧɱɢ ɛɨɛɞɚ ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ 
ɮɚɡɨɫɢɞɚ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢɧɢɧɝ ɦɚɴɥɭɦ ԕɢɫɦ ɫɢɧɮɥɚɪɢ ɭɱɭɧ 
ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ  ўɥɱɨɜɧɢɧɝ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ  ɤɚɦɚɣɢɲ 
ɬɚɪɬɢɛɢɧɢɧɝ ɨɩɬɢɦɚɥɥɢɝɢ ԟɚԕɢɞɚɝɢ ɋ.Ⱦ. ɋɨɝɝɢ ɜɚ ɂ.Ɇ.ɋɬɟɣɧɥɚɪɧɢɧɝ 
ɦɚɫɚɥɚɫɢɧɢɧɝ ɟɱɢɦɢ ɤɟɥɬɢɪɢɥɝɚɧ. ɒɭɧɢ ɬɚɴɤɢɞɥɚɣɦɢɡɤɢ, ɛɭ ɛɨɛɞɚ  ɧɚɮɚԕɚɬ 
ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢ ɭɱɭɧ, ɛɚɥɤɢ ɬɚɣɢɧɥɚɧɝɚɧ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ԟɚɦ 
ɞɚɪɚɠɚ ɚɧɢԕ  ɤўɪɫɚɬɢɥɝɚɧ.  
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ɒɭɧɢɧɝɞɟɤ  ɛɭ ɛɨɛɞɚ, ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ ɮɚɡɨɫɢɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ 
ɫɢɪɬɥɚɪ ɭɱɭɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ 
ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢɧɢɧɝ  ɨɩɬɢɦɚɥɥɢɝɢ ԟɚԕɢɞɚɝɢ ɋ.Ⱦ. ɋɨɝɝɢ ɜɚ 
ɂ.Ɇ.ɋɬɟɣɧɥɚɪɧɢɧɝ ɦɚɫɚɥɚɫɢ ԕɚɪɚɥɝɚɧ.  

Ɏɚɪɚɡ ԕɢɥɚɣɥɢɤ �ሺ�ሻ ⊂ ℝଷ ,  � א ℝ௠ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ 
ɨɢɥɚɫɢ ɛўɥɫɢɧ, ɬɚɛɢɢɣ ɪɚɜɢɲɞɚ ԕɭɣɢɞɚɝɢ ݀ߤሺ�ሻ: = �ሺݔ, �ሻ݀�ሺݔ, �ሻ ɫɢɪɬ 
ўɥɱɨɜɢ  ɜɚ ɭɧɝɚ ɦɨɫ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥ 
ɚɧɢԕɥɚɧɚɞɢ:                ̂ߤ௤ሺ�ሻ = ∫ௌሺ�ሻ ݁௜ሺ௫,�ሻ|ܭሺݔ, �ሻ|௤�ሺݔ, �ሻ݀�ሺݔ, �ሻ,                                    ሺ͸ሻ 

ɛɭ ɟɪɞɚ  ݀�ሺݔ, �ሻ  -  ԟɚɪ ɛɢɪ ɬɚɣɢɧɥɚɧɝɚɧ � ɥɚɪ ɭɱɭɧ �ሺ�ሻ ɞɚɝɢ ɫɢɪɬ ўɥɱɨɜɢ.  
      ɍɱɢɧɱɢ ɛɨɛɧɢɧɝ ɛɢɪɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ ɛɚɴɡɢ ɛɢɪ ɬɚɫɞɢԕ ɜɚ ɬɟɨɪɟɦɚɥɚɪ 
ɤɟɥɬɢɪɢɥɝɚɧ, ɲɭɧɢɧɝɞɟɤ ԕɭɣɢɞɚɝɢ ɥɟɦɦɚ ɢɫɛɨɬɥɚɧɝɚɧ. 
2-ɥɟɦɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ ݂ሺݔ, �ሻ   ɤɨɨɪɞɢɧɚɬɚɥɚɪ ɛɨɲɢɞɚ ҳɚқɢқɢɣ ɚɧɚɥɢɬɢɤ 
ɮɭɧɤɰɢɹ ɜɚ  ݍ ൒ ͳ  ɬɚɣɢɧɥɚɧɝɚɧ ɫɨɧ ɛўɥɫɢɧ. ɍ ҳɨɥɞɚ ɧɨɥ ɧɭқɬɚɧɢɧɝ ɲɭɧɞɚɣ ܹ × ܷ ⊂ ℝ × ℝ௠ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ, қɭɣɢɞɚɝɢ ɬɟɧɝɥɢɤ ўɪɢɧɥɢ ɛўɥɚɞɢ  |ݔ|݃ሺݔ, �ሻ = |݂ሺݔ, �ሻ|௤ − |݂ሺͲ, �ሻ|௤ , 
ɛɭɧɞɚ ݃ሺݔ, �ሻ ɮɭɧɤɰɢɹɧɢɧɝ ܹ ɞɚ ўɡɝɚɪɢɲɢ ɱɟɝɚɪɚɥɚɧɝɚɧ ɜɚ ɭɧɢɧɝ ɬўɥɚ 
ўɡɝɚɪɢɲɢ ܷ ɞɚ ɬɟɤɢɫ ɱɟɝɚɪɚɥɚɧɝɚɧ. 
     ɍɱɢɧɱɢ ɛɨɛɧɢɧɝ ɢɤɤɢɧɱɢ ɩɚɪɚɝɪɚɮɢɞɚ � א ℝଷ\Γ� ɛўɥɝɚɧɞɚ ̂ߤ௤ሺ�ሻ ɢɤɤɢ 
ɤɚɪɪɚɥɢ  ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɧɢ ԕɚɪɚɣɦɢɡ:      ̂ߤ௤ሺ�ሻ = ∫ℝమ ݁௜�య�ሺ௫భ,௫మ,௦భ,௦మ,�ሻ�ሺݔଵ, ,ଶݔ �ሻ|݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ|௤݀ݔଵ݀ݔଶ,     ሺ͹ሻ 

ɛɭ ɟɪɞɚ �ሺݔଵ, ,ଶݔ �ሻ = �ሺݔଵ, ,ଶݔ ݂ሺݔଵ, ,ଶݔ �ሻሻ√ሺͳ + ,ଵݔሺ݂׏| ,ଶݔ �ሻ|ଶሻସ௤−ଵ, ܨሺݔଵ, ,ଶݔ ,ଵݏ ,ଶݏ �ሻ = ݂ሺݔଵ, ,ଶݔ �ሻ + ଵݔଵݏ + ,ଶݔଶݏ ଵݏ = �ଵ�ଷ , ଶݏ  = �ଶ�ଷ, ݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ = ,ଵݔଶ݂ሺܦݐ݁݀ ,ଶݔ �ሻ. Ȼɭɧɞɚ  Γ� א ℝଷ - ɤɨɧɭɫ, ԕɭɣɢɞɚɝɢ 
ɤўɪɢɧɢɲɞɚ ɚɧɢԕɥɚɧɝɚɧ  Γ�: = {� א ℝଷ: |�ଷ| ൑ ଵ� ,|ଵ�|}ݔ�݉ |�ଷ|}}. 
Ɏɭɛɢɧɢ ɬɟɨɪɟɦɚɫɢɝɚ ɤўɪɚ (7) ɢɧɬɟɝɪɚɥ ԕɭɣɢɞɚɝɢɱɚ ёɡɢɥɚɞɢ: ̂ߤ௤ሺ�ሻ = ∫ℝ ,�௤ଵሺߤ̂  ,ଶݔଶሻ݁௜�య௦మ௫మ݀ݔ
ɛɭ ɟɪɞɚ       ̂ߤ௤ଵሺ�, ଶሻݔ = ∫ℝ ݁௜�య�భሺ௫భ,௫మ,௦భ,�ሻ�ሺݔଵ, ,ଶݔ �ሻ|݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ|௤݀ݔଵ           ሺͺሻ 

 ɜɚ  ܨଵሺݔଵ, ,ଶݔ ,ଵݏ �ሻ = ݂ሺݔଵ, ,ଶݔ �ሻ +  .ଵݔଵݏ
Ȼɭ ɩɚɪɚɝɪɚɮɞɚ (8) ɜɚ ̂ߤ௤ሺ�ሻ ɢɧɬɟɝɪɚɥɧɢɧɝ ɚɫɢɦɩɬɨɬɢɤ ɯɚɪɚɤɬɟɪɢ ԟɚԕɢɞɚɝɢ 
ɬɚɫɞɢԕɥɚɪ ɢɫɛɨɬɥɚɧɚɞɢ.  
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2- ɬɚɫɞɢԕ. Ⱥɝɚɪɞɚ ݂ሺݔଵ, ,ଶݔ �ሻ ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹ �݂ሺͲ,Ͳ,Ͳሻ = Ͳ, �మ௙ሺ଴,଴,଴ሻ�௫భమ ≠ Ͳ 

ɲɚɪɬɥɚɪɧɢ қɚɧɨɚɬɥɚɧɬɢɪɫɚ, ɭ ҳɨɥɞɚ ɧɨɥɧɢɧɝ ɲɭɧɞɚɣ ଵܸ × ܷ ⊂ ℝଶ × ℝ௠ 

ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ,   ̂ߤଵ௤ሺ�, ݍ ଶሻ  ɢɧɬɟɝɪɚɥ ɭɱɭɧݔ ൒ ͳ ɛўɥɝɚɧɞɚ  
қɭɣɢɞɚɝɢ ɚɫɢɦɩɬɨɬɢɤ ɦɭɧɨɫɚɛɚɬ ўɪɢɧɥɢ ɛўɥɚɞɢ: ̂ߤଵ௤ሺ�, ଶሻݔ = √ ʹ�|�ଷ| ݁௜(±�ସ௦௚௡ቆ�మ௙ሺ଴,଴,଴ሻ�௫భమ �యቇ+�య�భሺ௫భሺ௫మ,௦భ,�ሻ,௫మ,௦భሻ) × 

× ,ଶݔଵሺݔሺ݂ݏݏ݁ܪ| ,ଵݏ �ሻ, ,ଶݔ �ሻ|௤�ሺݔଶ, ,ଵݏ �ሻ + � ( ͳ|�|)    ሺ |�| → +∞ሻ, 
ɛɭ ɟɪɞɚ  �ሺݔଶ, ,ଵݏ �ሻ ≔ �ሺݔଵሺݔଶ, ,ଵݏ �ሻ, ,ଶݔ �ሻ�ሺݔଶ, ,ଵݏ �ሻ ɜɚ  � – ɫɢɥɥɢқ ɮɭɧɤɰɢɹ. 
Шɭɧɢɧɝɞɟɤ � ቀ ଵ|�|ቁ ɦɭɧɨɫɚɛɚɬ ሺݔଶ, ,ଵݏ �ሻ ɤɢɱɢɤ ɩɚɪɚɦɟɬɪɥɚɪɝɚ ɧɢɫɛɚɬɚɧ 
ɬɟɤɢɫ, ɹɴɧɢ: ɲɭɧɞɚɣ  ܥ > Ͳ ɫɨɧ ɜɚ ɧɨɥɧɢɧɝ ଵܷ ɚɬɪɨɮɢ ɦɚɜɠɭɞ ɛўɥɢɛ,  

ɢɯɬɢёɪɢɣ ሺݔଶ, ,ଵݏ �ሻ א ଵܷ ɥɚɪ  ɭɱɭɧ |� ቀ ଵ|�|ቁ| ൑ �||�||�మ|�|  ɬɟɧɝɫɢɡɥɢɤ ɛɚɠɚɪɢɥɚɞɢ. 
ɍɱɢɧɱɢ ɩɚɪɚɝɪɚɮɞɚ ԕɭɣɢɞɚɝɢ ɢɧɬɟɝɪɚɥ ԕɚɪɚɥɚɞɢ:                  ܫ௤ሺ�ଷሻ = ∫ ݁௜�య�ሺ௫మ,�ሻ�ሺݔଶ, �ሻ|ܨ′′ሺݔଶ, �ሻ|௤݀ݔଶ,                              ሺͻሻ 

ɛɭ ɟɪɞɚ ܨሺݔଶ, �ሻ ɧɨɥɧɢɧɝ ܹ × ܷሺܹ × ܷ ⊂ ℝ × ℝ௠ሻ ɚɬɪɨɮɢɞɚ ԕɭɣɢɞɚɝɢ ܨሺݔଶ, �ሻ ≡ Ͳ, ሺͲ,Ͳሻܨ = Ͳ ɲɚɪɬɥɚɪɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɭɜɱɢ ԟɚԕɢԕɢɣ ɚɧɚɥɢɬɢɤ 
ɮɭɧɤɰɢɹ ɜɚ �ሺݔଶ, �ሻ א ଴∞ሺܹܥ × ܷሻ. 

 Ȼɭ ɩɚɪɚɝɪɚɮɞɚ  ܨሺݔଶ, �ሻ ɮɚɡɚ ɮɭɧɤɰɢɹ ȼɟɣɟɪɲɬɪɚɫɫɧɢɧɝ ɬɚɣёɪɥɨɜ 
ɬɟɨɪɟɦɚɫɢ ɲɚɪɬɥɚɪɢɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɝɚɧ ԟɨɥɞɚ ԕɚɪɚɥɚɞɢ, ɹɴɧɢ: ܨሺݔଶ, Ͳሻ ≡ Ͳ, 

ɛɭ ԟɨɥɞɚ  ܨሺݔଶ, Ͳሻ – ɮɭɧɤɰɢɹ �௞ ɬɢɩɢɞɚɝɢ ɦɚɯɫɭɫɥɢɤɝɚ ɷɝɚ. Ȼɭ ɲɚɪɬ ݔଶ = Ͳ 

ɧɭԕɬɚ  ܨ′௫మሺݔଶ, Ͳሻ ɮɭɧɤɰɢɹɧɢɧɝ  ܨ′௫మሺͲ,Ͳሻ = Ͳ ɲɚɪɬɧɢ ԕɚɧɨɚɬɥɚɧɬɢɪɭɜɱɢ � ሺ� < ∞ሻ ɤɚɪɪɚɥɢ ɢɥɞɢɡ ɛўɥɢɲɢ ɛɢɥɚɧ ɷɤɜɢɜɚɥɟɧɬɞɢɪ. 
Ȼɭ ɩɚɪɚɝɪɚɮɞɚ, ݍ ൒ ଵଶ  ɛўɥɝɚɧɞɚ (9) ɢɧɬɟɝɪɚɥɧɢ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢɧɢɧɝ 

ɨɩɬɢɦɚɥ ɷɤɚɧɥɢɝɢ ɢɫɛɨɬɥɚɧɝɚɧ. Ȼɭ ɬɚɫɞɢԕ Ⱦ.Ɉɛɟɪɥɢɧ ɬɟɨɪɟɦɚɫɢɧɢɧɝ 
ɚɧɚɥɨɝɢɞɢɪ. Ԕɭɣɢɞɚɝɢ ɬɟɨɪɟɦɚ ɢɫɛɨɬɥɚɧɝɚɧ: 
2- ɬɟɨɪɟɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  ݍ ൒ ͳ ɬɚɣɢɧɥɚɧɝɚɧ ҳɚқɢқɢɣ ɫɨɧ ɜɚ  �ሺ�ሻ ⊂ ℝଷ - � א ℝ௠ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢқ ɚɧɚɥɢɬɢɤ ɝɢɩɟɪɫɢɪɬɥɚɪ ɨɢɥɚɫɢ ɛўɥɫɢɧ. Ⱥɝɚɪɞɚ 
ɮɚɡɚ ɮɭɧɤɰɢɹ,  ɦɨɫ ɪɚɜɢɲɞɚ �ሺͲሻ ɝɢɩɟɪɫɢɪɬ  ሺͲ,Ͳ,Ͳሻ א �ሺͲሻ ɧɭқɬɚɞɚ  �௞ ሺͳ ൑� < ∞ሻ ɬɢɩɞɚɝɢ ɦɚɯɫɭɫɥɢɤɝɚ  ɷɝɚ ɛўɥɫɚ, ɭ ҳɨɥɞɚ ɧɨɥɧɢɧɝ ɲɭɧɞɚɣ  ܸ × ܷ ⊂ ℝଷ ×ℝ௠ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ, қɚɣɫɢɤɢ  ɢɯɬɢёɪɢɣ  � א ଴∞ሺܸܥ × ܷሻ ɮɭɧɤɰɢɹɥɚɪɞɚ  (7) 

ɢɧɬɟɝɪɚɥ ɭɱɭɧ  |̂ߤ௤ሺ�ሻ| ൑ ,⋅ሺ�||ܥ �ሻ||�మ|�| , 
ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ, ɛɭ ɟɪɞɚ  ܥ – ɬɚɣɢɧɥɚɧɝɚɧ ɦɭɫɛɚɬ ɫɨɧ. 
3- ɬɟɨɪɟɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  ݍ ൒ ͳ ɬɚɣɢɧɥɚɧɝɚɧ ҳɚқɢқɢɣ ɫɨɧ ɛўɥɢɛ,    �ሺ�ሻ ⊂ℝଷ ɚɧɚɥɢɬɢɤ ɝɢɩɟɪɫɢɪɬɥɚɪ ɨɢɥɚɫɢ қɭɣɢɞɚɝɢ ɲɚɪɬɥɚɪɧɢ қɚɧɨɚɬɥɚɧɬɢɪɫɢɧ: 
1) �ሺͲሻ ɝɢɩɟɪɫɢɪɬ  ℝଷ ɞɚ ɤɨɨɪɞɢɧɚɬɚɥɚɪ ɛɨɲɢɧɢ ɫɚқɥɚɫɢɧ ɜɚ ɤɨɨɪɞɢɧɚɬɚɥɚɪ 
ɛɨɲɢɞɚ  �ሺͲሻ ɫɢɪɬɧɢɧɝ ɤɚɦɢɞɚ ɛɢɬɬɚ ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪқɥɢ ɛўɥɫɢɧ.  
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,ݔሺܭ (2 �ሻ – Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢ  �ሺ�ሻ ɝɢɩɟɪɫɢɪɬɞɚ ܭ ≡ Ͳ ɲɚɪɬɧɢ 
қɚɧɨɚɬɥɚɧɬɢɪɫɢɧ. 

ɍ  ҳɨɥɞɚ ɧɨɥɧɢɧɝ ɲɭɧɞɚɣ  ܸ × ܷ ⊂ ℝଷ × ℝ௠ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ,  ɢɯɬɢёɪɢɣ  � ଴∞ሺܸܥא × ܷሻ ɮɭɧɤɰɢɹɥɚɪɞɚ  (7) ɢɧɬɟɝɪɚɥ ɭɱɭɧ  |̂ߤ௤ሺ�ሻ| ൑ ,⋅ሺ�||ܥ �ሻ||�మ|�| , 
ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ, ɛɭ ɟɪɞɚ  ܥ – ɬɚɣɢɧɥɚɧɝɚɧ ɦɭɫɛɚɬ ɫɨɧ. 
(9) ɢɧɬɟɝɪɚɥɧɢ ܨሺݔଶ, �ሻ ɮɚɡɨ ɮɭɧɤɰɢɹɫɢ ɧɨɥɧɢɧɝ ɚɬɪɨɮɢɞɚ ԟɚԕɢԕɢɣ ԕɢɣɦɚɬɥɢ 

ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹ ɛўɥɢɛ, ȼɟɣɟɪɲɬɪɚɫɫɧɢɧɝ ɬɚɣёɪɥɨɜ ɬɟɨɪɟɦɚɫɢ ɲɚɪɬɥɚɪɢɧɢ 
ԕɚɧɨɚɬɥɚɧɬɢɪɦɚɝɚɧ  ԟɨɥɞɚ ԕɚɪɚɣɦɢɡ.  
       3- ɬɟɨɪɟɦɚɧɢɧɝ ɢɫɛɨɬɢ 3- ɬɚɫɞɢԕɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ ɜɚ қ- ɬɟɨɪɟɦɚɧɢɧɝ 
ɢɫɛɨɬɢ ɷɫɚ ɛɟɜɨɫɢɬɚ 3- ɬɟɨɪɟɦɚɧɢɧɝ ɢɫɛɨɬɢɞɚɧ ɤɟɥɢɛ ɱɢԕɚɞɢ. 
3- ɬɚɫɞɢԕ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  ܨሺݔଶ, �ሻ ɤɨɨɪɞɢɧɚɬɚ ɛɨɲɢɞɚ  ҳɚқɢқɢɣ қɢɣɦɚɬɥɢ 
ɚɧɚɥɢɬɢɤ ɮɭɧɤɰɢɹ ɛўɥɫɢɧ. ɍ ҳɨɥɞɚ ɤɨɨɪɞɢɧɚɬɚ ɛɨɲɢɧɢɧɝ ɲɭɧɞɚɣ ܹ × ܷ ⊂ℝ × ℝ௠ ɚɬɪɨɮɢ ɦɚɜɠɭɞɤɢ, ɢɯɬɢёɪɢɣ  ݍ ൒ ଵଶ  ɫɨɧɥɚɪɞɚ   |ܫ௤ሺ�ଷሻ| ൑ ௏|�ଷ|ଵଶ||�||ܥ  

ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ. 
     Ɍўɪɬɢɧɱɢ ɩɚɪɚɝɪɚɮɞɚ   ℝଷ ɮɚɡɨɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫɢɪɬ 
ўɥɱɨɜɢ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢɧɢɧɝ  ɨɩɬɢɦɚɥɥɢɝɢɧɢ 
ɤɚɮɨɥɚɬɥɨɜɱɢ ɲɚɪɬ ݍ ൒ ଷଶ  ɤўɪɫɚɬɢɥɝɚɧ. Ȼɭ ɩɚɪɚɝɪɚɮɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɫɢ 
ԕɭɣɢɞɚɝɢ ɬɟɨɪɟɦɚɞɚɧ ɢɛɨɪɚɬ. 
4- ɬɟɨɪɟɦɚ. Ɏɚɪɚɡ қɢɥɚɣɥɢɤ  � ⊂ ℝଷ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ  ɫɢɪɬ ɜɚ  � ɤɨɦɩɚɤɬ 
ɬɚɲɭɜɱɢɥɢ ɬɚɣɢɧɥɚɧɝɚɧ ɮɭɧɤɰɢɹ ɛўɥɫɢɧ. ɍ ҳɨɥɞɚ  ݍ ൒ ଷଶ ɛўɥɝɚɧɞɚ (1) 

ɢɧɬɟɝɪɚɥ ɭɱɭɧ   |̂ߤ௤ሺ�ሻ| ൑ |�|మ�||�||ܥ , 
ɛɚҳɨ ўɪɢɧɥɢ ɛўɥɚɞɢ, ɛɭ ɟɪɞɚ ܥ – ɬɚɣɢɧɥɚɧɝɚɧ ɦɭɫɛɚɬ ɫɨɧ.  
        ɒɭɧɞɚɣ ԕɢɥɢɛ ݍ଴ א [ͳ, ଷଶ] ɫɨɧ ɦɚɜɠɭɞɤɢ  ݍ ൒  ଴ ɛўɥɝɚɧɞɚ ɬɟɛɪɚɧɭɜɱɚɧݍ
ɢɧɬɟɝɪɚɥɧɢɧɝ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢ  ɨɩɬɢɦɚɥɞɢɪ. 

ɏɍɅɈɋȺ 

ɍɦɭɦɚɧ ɨɥɝɚɧɞɚ, ɨɥɢɧɝɚɧ ɧɚɬɢɠɚɥɚɪ ɭɲɛɭ ɢɲɞɚ ɦɚԕɫɚɞɝɚ ɷɪɢɲɢɥɝɚɧɢ ԟɚԕɢɞɚ 
ɝɚɩɢɪɢɲɝɚ ɢɦɤɨɧ ɛɟɪɚɞɢ. Ȼɚɪɱɚ ɚɫɨɫɢɣ ɧɚɬɢɠɚɥɚɪ ɹɧɝɢ  ԟɚɦɞɚ  ɛɭ ɧɚɬɢɠɚɥɚɪ 
ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ ɜɚ  ɝɚɪɦɨɧɢɤ ɚɧɚɥɢɡ ɧɚɡɚɪɢɹɫɢɝɚ ɦɚɴɥɭɦ ɛɢɪ ԟɢɫɫɚ 
ԕўɲɚɞɢ.  Ȼɭ ɢɲ ўɥɱɨɜ Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɛɚԟɨɫɢɧɢ, ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ 

ɨɢɥɚɫɢɞɚ ɮɚɡɚ ɮɭɧɤɰɢɹɫɢ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɛўɥɝɚɧ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ ɬɟɛɪɚɧɭɜɱɢ ɢɧɬɟɝɪɚɥɥɚɪ ɛɚԟɨɥɚɪɢɧɢ ɜɚ ɭɱ ўɥɱɨɜɥɢ ȿɜɤɥɢɞ 
ɮɚɡɨɫɢɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ  ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ 
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɛɚԟɨɫɢɧɢ ɬɟɤɲɢɪɢɲɝɚ ɛɚғɢɲɥɚɧɝɚɧ.  
       Ⱦɢɫɫɟɪɬɚɰɢɹ ɬɚɞԕɢԕɨɬɢɧɢɧɝ ɚɫɨɫɢɣ ɧɚɬɢɠɚɥɚɪɢ ɚɫɨɫɢɞɚ ԕɭɣɢɞɚɝɢ 
ɯɭɥɨɫɚɥɚɪɝɚ ɤɟɥɚɦɢɡ: 
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1. ɍɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚ   ɚɧɚɥɢɬɢɤ ɫɢɪɬɧɢɧɝ ɯɚɪ ɛɢɪ ɧɭԕɬɚɫɢɞɚ ɤɚɦɢɞɚ ɛɢɬɬɚ 
ɛɨɲ ɷɝɪɢɥɢɝɢ ɧɨɥɞɚɧ ɮɚɪԕɥɢ ɛўɥɝɚɧɞɚ ɋɨɝɝɢ – ɋɬɟɣɧ ɦɚɫɚɥɚɫɢɧɢɧɝ  ɟɱɢɦɢ 
ɛɟɪɢɥɝɚɧ. 

2. Ƚɚɭɫɫ ɷɝɪɢɥɢɝɢɧɢɧɝ ɞɚɪɚɠɚɫɢ ɭɱɭɧ ɨɥɢɧɝɚɧ ɛɚԟɨɧɢɧɝ ɚɧɢԕɥɢɝɢ 
ɤўɪɫɚɬɢɥɝɚɧ. 

3. ɍɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚɝɢ    ɚɧɚɥɢɬɢɤ ɫɢɪɬɞɚ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ ўɥɱɨɜ 
Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢ ɛɢɥɚɧ ɚɧɢԕɥɚɧɝɚɧ ɬɟɛɪɚɧɭɜɱɢ ɢɧɬɟɝɪɚɥɥɚɪ ɭɱɭɧ ɬɟɤɢɫ 
ɛɚԟɨ ɨɥɢɧɝɚɧ.  

4. Ɏɚɡɚ  ɮɭɧɤɰɢɹɫɢ ɩɚɪɚɦɟɬɪɝɚ ɛɨғɥɢԕ ɛўɥɝɚɧ ɫўɧɞɢɪɭɜɱɢ ɤўɩɚɣɬɭɜɱɢɥɢ 
ɬɟɛɪɚɧɭɜɱɚɧ ɢɧɬɟɝɪɚɥɥɚɪ ɭɱɭɧ ɬɟɤɢɫ ɛɚԟɨ ɨɥɢɧɝɚɧ. 

5. ɍɱ ўɥɱɨɜɥɢ  ɮɚɡɨɞɚ ɛɚɴɡɢ   ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɨɢɥɚɫɢ  ɭɱɭɧ  ɋɨɝɝɢ – ɋɬɟɣɧ 
ɦɚɫɚɥɚɫɢɧɢɧɝ  ɟɱɢɦɢ ɨɥɢɧɝɚɧ. 

6. ℝଷ ɮɚɡɨɞɚɝɢ ɢɯɬɢёɪɢɣ ɚɧɚɥɢɬɢɤ ɫɢɪɬɥɚɪ ɭɱɭɧ ɫɢɪɬ ўɥɱɨɜɢ  Ɏɭɪɶɟ 
ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɤɚɦɚɣɢɲ ɬɚɪɬɢɛɢɧɢɧɝ  ɨɩɬɢɦɚɥɥɢɝɢɧɢ ɤɚɮɨɥɚɬɥɨɜɱɢ 
ɤўɪɫɚɬɤɢɱ ݍ ൒ ͵/ʹ ɬɨɩɢɥɝɚɧ. 

7. Ɇɚɤɫɢɦɚɥ ɨɩɟɪɚɬɨɪ ɱɟɝɚɪɚɥɚɧɝɚɧɥɢɤ ɤўɪɫɚɬɤɢɱɢ ɜɚ ɫўɧɞɢɪɭɜɱɢ 
ɤўɩɚɣɬɭɜɱɢɥɢ ɫɢɪɬ  ўɥɱɨɜɢ  Ɏɭɪɶɟ ɚɥɦɚɲɬɢɪɢɲɢɧɢɧɝ ɨɩɬɢɦɚɥ ɤɚɦɚɣɢɲ 
ɬɚɪɬɢɛɢ  ўɪɬɚɫɢɞɚɝɢ ɛɨғɥɚɧɢɲɧɢ ɤўɪɫɚɬɭɜɱɢ ɦɢɫɨɥ ɤɟɥɬɢɪɢɥɝɚɧ. 

Ɉɥɢɧɝɚɧ ɧɚɬɢɠɚɥɚɪɞɚɧ ɚɫɢɦɩɬɨɬɢɤ ɚɧɚɥɢɡ ɜɚ ɭɧɢɧɝ ɬɚɞɛɢԕɥɚɪɢ ɧɚɡɚɪɢɹɫɢɞɚ, 
ɲɭɧɢɧɝɞɟɤ ɦɚɬɟɦɚɬɢɤ ɮɢɡɢɤɚ ɫɨԟɚɫɢɞɚ ɮɨɣɞɚɥɚɧɢɲ ɦɭɦɤɢɧ.  
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ɇȺɍɑɇɕɃ ɋɈȼȿɌ DSc.03/30.07.2020.FM.02.01 ɉɈ ɉɊɂɋɍɀȾȿɇɂɘ 
ɍɑȿɇɕɏ ɋɌȿɉȿɇȿɃ ɉɊɂ ɋȺɆȺɊɄȺɇȾɋɄɈɆ 

ȽɈɋɍȾȺɊɋɌȼȿɇɇɈɆ ɍɇɂȼȿɊɋɂɌȿɌȿ 

ɋȺɆȺɊɄȺɇȾɋɄɂɃ ȽɈɋɍȾȺɊɋɌȼȿɇɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ 

ɆɍɊȺɇɈȼ ɒȺɏɊɂȾȾɂɇ ȺȻȾɍɅɅȺȿȼɂɑ 

ɈȻ ɈɐȿɇɄȺɏ ɈɋɐɂɅɅəɌɈɊɇɕɏ ɂɇɌȿȽɊȺɅɈȼ ɋ ɆɇɈɀɂɌȿɅȿɆ 
ȽȺɒȿɇɂə  

 

 

01.01.01 – Ɇɚɬɟɦɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡ  

 

 

 

 

 
 

ȺȼɌɈɊȿɎȿɊȺɌ ȾɂɋɋȿɊɌȺɐɂɂ ȾɈɄɌɈɊȺ ɎɂɅɈɋɈɎɂɂ (PhD) 

ɉɈ ɎɂɁɂɄɈ-ɆȺɌȿɆȺɌɂɑȿɋɄɂɆ ɇȺɍɄȺɆ 

ɋɚɦɚɪɤɚɧɞ – 2020 
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Ɍɟɦɚ ɞɢɫɫɟɪɬɚɰɢɢ ɞɨɤɬɨɪɚ ɮɢɥɨɫɨɮɢɢ (PСD) ɩɨ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɦ ɧɚɭɤɚɦ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɜ ȼɵɫɲɟɣ ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɢ ɩɪɢ Ʉɚɛɢɧɟɬɟ Ɇɢɧɢɫɬɪɨɜ 
Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ ɡɚ ȼқ0қ0.қ.PСD/FM455 

Ⱦɢɫɫɟɪɬɚɰɢɹ ɜɵɩɨɥɧɟɧɚ ɜ ɋɚɦɚɪɤɚɧɞɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ.  
Ⱥɜɬɨɪɟɮɟɪɚɬ ɞɢɫɫɟɪɬɚɰɢɢ ɧɚ ɬɪɟɯ ɹɡɵɤɚɯ (ɭɡɛɟɤɫɤɢɣ, ɪɭɫɫɤɢɣ, ɚɧɝɥɢɣɫɤɢɣ (ɪɟɡɸɦɟ)) 

ɪɚɡɦɟɳɟɧ ɧɚ ɜɟɛ-ɫɬɪɚɧɢɰɟ ɇɚɭɱɧɨɝɨ ɫɨɜɟɬɚ (www.samdu.uz) ɢ ɧɚ ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ 
ɩɨɪɬɚɥɟ «Ziyonet» (www.ziyonet.uz). 

ɇɚɭɱɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ:  ɂɤɪɨɦɨɜ ɂɫɪɨɢɥ Ⱥɤɪɚɦɨɜɢɱ 
ɞɨɤɬɨɪ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ,  

Ɉɮɢɰɢɚɥɶɧɵɟ ɨɩɩɨɧɟɧɬɵ:   ɏɚɥɦɭɯɚɦɟɞɨɜ Ⱥɥɢɦɞɠɚɧ Ɋɚɯɢɦɨɜɢɱ 

ɞɨɤɬɨɪ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ʉɚɪɲɢɛɚɟɜ ɏɚɣɪɭɥɥɨ Ʉɢɥɢɱɨɜɢɱ 

ɤɚɧɞɢɞɚɬ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ 

ȼɟɞɭɳɚɹ ɨɪɝɚɧɢɡɚɰɢɹ:  ɍɪɝɟɧɱɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ɂɚɳɢɬɚ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬɫɹ «ИИИИ» ИИИИИИИИИИИИИқ020 ɝɨɞɚ ɜ ИИИИ ɱɚɫɨɜ ɧɚ ɡɚɫɟɞɚɧɢɢ 
ɇɚɭɱɧɨɝɨ ɫɨɜɟɬɚ DSc.03/30.07.2020.FM.02.01 ɩɪɢ ɋɚɦɚɪɤɚɧɞɫɤɨɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ ɭɧɢɜɟɪɫɢɬɟɬɟ. 
(Ⱥɞɪɟɫ: Қ40Қ04, ɝ. ɋɚɦɚɪɤɚɧɞ, ɍɧɢɜɟɪɫɢɬɟɬɫɤɢɣ ɛɭɥɶɜɚɪ, Қ5. Ɍɟɥ.: (+99866) қ3Қ-06-32,  

ɮɚɤɫ: (+99866) қ35-19-38, e-mail: patent@samdu.uz). 

ɋ ɞɢɫɫɟɪɬɚɰɢɟɣ ɦɨɠɧɨ ɨɡɧɚɤɨɦɢɬɶɫɹ ɜ ɂɧɮɨɪɦɚɰɢɨɧɧɨ-ɪɟɫɭɪɫɧɨɦ ɰɟɧɬɪɟ ɋɚɦɚɪɤɚɧɞɫɤɨɝɨ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɡɚ №ИИИИИ). (Ⱥɞɪɟɫ: Қ40Қ04, ɝ. ɋɚɦɚɪɤɚɧɞ,  
ɍɧɢɜɟɪɫɢɬɟɬɫɤɢɣ ɛɭɥɶɜɚɪ, Қ5. Ɍɟɥ.: (+99866) қ3Қ-06-3қ, ɮɚɤɫ: (99866) қ35-19-38). 

Ⱥɜɬɨɪɟɮɟɪɚɬ ɞɢɫɫɟɪɬɚɰɢɢ ɪɚɡɨɫɥɚɧ «ИИИИ» ИИИИИИИИИИИИИИИ2020 ɝɨɞɚ. 
(ɪɟɟɫɬɪ ɩɪɨɬɨɤɨɥ ɪɚɫɫɵɥɤɢ №ИИИИИИИИ ɨɬ  «ИИИИ» ИИИИИИИИИИИИИИИқ020 ɝɨɞɚ). 

Ⱥ.ɋ. ɋɨɥɟɟɜ  
ɉɪɟɞɫɟɞɚɬɟɥɶ ɇɚɭɱɧɨɝɨ ɫɨɜɟɬɚ ɩɨ 
ɩɪɢɫɭɠɞɟɧɢɸ ɭɱɟɧɵɯ ɫɬɟɩɟɧɟɣ, ɞɨɤɬɨɪ 
ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ 

Ⱥ.Ɇ. ɏɚɥɯɭɠɚɟɜ 
ɍɱɟɧɵɣ ɫɟɤɪɟɬɚɪɶ ɇɚɭɱɧɨɝɨ ɫɨɜɟɬɚ ɩɨ 
ɩɪɢɫɭɠɞɟɧɢɸ ɭɱɟɧɵɯ ɫɬɟɩɟɧɟɣ, ɞɨɤɬɨɪ 
ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɭɤ 

ɋ.ɇ.Ʌɚɤɚɟɜ  
ɉɪɟɞɫɟɞɚɬɟɥɶ ɧɚɭɱɧɨɝɨ ɫɟɦɢɧɚɪɚ ɩɪɢ  
ɇɚɭɱɧɨɦ ɫɨɜɟɬɟ ɩɨ ɩɪɢɫɭɠɞɟɧɢɸ ɭɱɟɧɵɯ 

ɫɬɟɩɟɧɟɣ, ɞɨɤɬɨɪ ɮɢɡɢɤɨ-ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ 
ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ɚɤɚɞɟɦɢɤ    

http://www.ziyonet.uz/
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ȼȼȿȾȿɇɂȿ (ɚɧɧɨɬɚɰɢɹ ɞɢɫɫɟɪɬɚɰɢɢ ɞɨɤɬɨɪɚ ɮɢɥɨɫɨɮɢɢ (PhD)) 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɬɟɦɵ ɞɢɫɫɟɪɬɚɰɢɢ.  
ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɧɚɭɱɧɵɯ ɢ ɩɪɢɤɥɚɞɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɩɪɨɜɨɞɢɦɵɯ ɜɨ 

ɦɧɨɝɢɯ ɨɛɥɚɫɬɹɯ ɫɨɜɪɟɦɟɧɧɨɣ ɦɚɬɟɦɚɬɢɤɢ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɲɢɪɨɤɨ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ, ɢɧɬɟɝɪɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ Ɏɭɪɶɟ ɢ 
ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ. 

ɇɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚɢɛɨɥɟɟ ɢɡɭɱɚɟɦɵɦɢ ɩɪɨɛɥɟɦɚɦɢ ɦɧɨɝɢɯ ɨɛɥɚɫɬɟɣ 
ɦɚɬɟɦɚɬɢɤɢ  ɹɜɥɹɸɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ  ɜɚɠɧɵɯ ɤɥɚɫɫɨɜ ɨɫɰɢɥɥɢɪɭɸɳɢɯ 
ɢɧɬɟɝɪɚɥɨɜ ɹɜɥɹɸɳɟɣɫɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ɏɭɪɶɟ ɦɟɪ ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ 
ɝɥɚɞɤɢɯ ɩɨɜɟɪɯɧɨɫɬɹɯ (ɧɟ ɨɛɹɡɚɬɟɥɶɧɨ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ). Ʉɪɨɦɟ ɬɨɝɨ, 
ɢɫɫɥɟɞɨɜɚɧɢɟ ɩɨɜɟɞɟɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ ɫɜɹɡɚɧɧɵɯ  ɫ  ɩɨɤɚɡɚɬɟɥɟɦ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ,  ɦɚɤɫɢɦɚɥɶɧɵɯ  
ɨɩɟɪɚɬɨɪɨɜ ɋɬɟɣɧɚ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɬɚɤɢɦɢ  ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ, 
ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɣ ɢɡ ɫɭɳɟɫɬɜɟɧɧɵɯ ɡɚɞɚɱ ɫɨɜɪɟɦɟɧɧɨɝɨ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ 
ɚɧɚɥɢɡɚ. 

ɋɟɝɨɞɧɹ, ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɬɟɨɪɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ  ɢ 
ɝɚɪɦɨɧɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ, ɤɨɬɨɪɵɟ   ɹɜɥɹɸɬɫɹ ɫɚɦɢɦɢ  ɛɵɫɬɪɨɪɚɫɬɭɳɢɦɢ 

ɨɛɥɚɫɬɹɦɢ  ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɜ ɦɢɪɨɜɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ. 
Эɬɢ ɜɨɩɪɨɫɵ ɨɬɧɨɫɹɬɫɹ ɤ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɫɨɜɪɟɦɟɧɧɨɝɨ 
ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɟ, 
ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɱɢɫɟɥ ɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɹɯ ɝɢɞɪɨɞɢɧɚɦɢɤɢ. ȼ 
ɱɚɫɬɧɨɫɬɢ, ɨɰɟɧɤɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɹɯ Ɏɟɪɦɵ, ɩɨɡɜɨɥɹɸɬ ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɢɫɤɪɟɬɧɨɦ ɫɩɟɤɬɪɟ 
ɨɩɟɪɚɬɨɪɚ ɒɪɟɞɢɧɝɟɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɤɚɤ ɬɟɨɪɟɬɢɱɟɫɤɢ, ɬɚɤ ɢ ɩɪɚɤɬɢɱɟɫɤɢ 
ɜɚɠɧɨ ɢɡɭɱɟɧɢɟ ɚɫɢɦɩɬɨɬɢɤɢ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ ɨɫɰɢɥɥɢɪɭɸɳɢɯ ɢɧɬɟɝɪɚɥɨɜ ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ  ɢ ɢɡɭɱɟɧɢɟ ɩɪɨɛɥɟɦɵ   ɋɨɝɝɢ - ɋɬɟɣɧɚ ɞɥɹ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɜ 
ɤɚɠɞɨɣ ɬɨɱɤɟ ɩɨɜɟɪɯɧɨɫɬɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹ.  

ȼ ɧɚɲɟɣ ɫɬɪɚɧɟ ɛɨɥɶɲɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɹɦ, ɢɦɟɸɳɢɦ 
ɧɚɭɱɧɨɟ ɢ ɩɪɢɤɥɚɞɧɨɟ ɡɧɚɱɟɧɢɟ. ɍɱɟɧɵɟ ɧɚɲɟɣ ɫɬɪɚɧɵ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɹɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɡɚɞɚɱ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. Ɋɟɲɟɧɢɟ ɦɧɨɝɢɯ ɡɚɞɚɱ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ ɫɜɨɞɢɬɫɹ ɤ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɩɟɪɚɬɨɪɚɦ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ. ɉɪɨɜɟɞɟɧɢɟ ɧɚɭɱɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ ɩɨ ɬɚɤɢɦ ɜɚɠɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɤɚɤ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɚɧɚɥɢɡ, ɦɚɬɟɦɚɬɢɱɟɫɤɚɹ ɮɢɡɢɤɚ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɚɹ ɮɢɡɢɤɚ 
ɜɵɞɟɥɟɧɨ ɤɚɤ ɨɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ2. ȼ 
ɨɛɟɫɩɟɱɟɧɢɢ ɢɫɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɩɨɫɬɚɧɨɜɥɟɧɢɹ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ 

ɢɡɭɱɟɧɢɟ ɡɚɞɚɱɢ ɋ.Ⱦ.ɋɨɝɝɢ ɢ ɂ.Ɇ.ɋɬɟɣɧɚ ɨɛ ɨɩɬɢɦɚɥɶɧɨɦ ɭɛɵɜɚɧɢɢ 

                                                           

2 ɉɨɫɬɚɧɨɜɥɟɧɢɟ Ʉɚɛɢɧɟɬɚ Ɇɢɧɢɫɬɪɨɜ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ №қ9қ “Ɉɛ ɦɟɪɚɯ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɜɧɨɜɶ ɫɨɡɞɚɧɧɵɯ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ Ⱥɤɚɞɟɦɢɢ ɧɚɭɤ Ɋɟɫɩɭɛɥɢɤɢ 
ɍɡɛɟɤɢɫɬɚɧ” ɨɬ Қ8 ɦɚɹ қ0Қ7 ɝɨɞɚ. 
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ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɇɚɫɬɨɹɳɚɹ ɞɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ ɢɫɫɥɟɞɨɜɚɧɢɸ ɡɚɞɚɱɢ, 
ɩɨɫɬɚɜɥɟɧɧɨɣ ɋɨɝɝɢ - ɋɬɟɣɧɨɦ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ɬɪɟɯɦɟɪɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. Ɋɟɲɟɧɢɟ ɷɬɢɯ ɡɚɞɚɱ ɩɨɡɜɨɥɹɟɬ 
ɨɰɟɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

ȼ ɞɢɫɫɟɪɬɚɰɢɢ ɩɪɢɜɟɞɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋ.Ⱦ.ɋɨɝɝɢ ɢ ɂ.Ɇ.ɋɬɟɣɧɚ ɨɛ 
ɨɩɬɢɦɚɥɶɧɨɦ ɭɛɵɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ 
ɱɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɫɟɦɟɣɫɬɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɢ  ɩɪɨɢɡɜɨɥɶɧɵɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɩɨɥɭɱɟɧɚ 
ɨɰɟɧɤɚ ɫɜɟɪɯɭ ɞɥɹ ɫɬɟɩɟɧɢ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɢ   ɝɚɪɚɧɬɢɪɭɸɳɟɣ ɨɩɬɢɦɚɥɶɧɨɟ 
ɭɛɵɜɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪɵ. 

Ⱦɚɧɧɚɹ ɞɢɫɫɟɪɬɚɰɢɹ, ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɫɬɟɩɟɧɢ, ɫɥɭɠɢɬ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 
ɡɚɞɚɱ ɜ ɉɨɫɬɚɧɨɜɥɟɧɢɹɯ ɉɪɟɡɢɞɟɧɬɚ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ №-ɉɉ-4387 «Ɉ 
ɦɟɪɚɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ, ɚ ɬɚɤɠɟ ɤɨɪɟɧɧɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɢɧɫɬɢɬɭɬɚ ɦɚɬɟɦɚɬɢɤɢ ɢɦɟɧɢ ȼ.ɂ. Ɋɨɦɚɧɨɜɫɤɨɝɨ ɚɤɚɞɟɦɢɢ ɧɚɭɤ ɪɟɫɩɭɛɥɢɤɢ 
ɍɡɛɟɤɢɫɬɚɧ», №-ɉɉ-3876   «Ɉ ɦɟɪɚɯ ɩɨ ɞɚɥɶɧɟɣɲɟɦɭ ɩɨɜɵɲɟɧɢɸ ɪɚɡɦɟɪɨɜ 
ɨɩɥɚɬɵ ɬɪɭɞɚ ɪɚɛɨɬɧɢɤɨɜ ɫɮɟɪɵ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɞɞɟɪɠɤɟ ɜɧɟɞɪɟɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɭɱɧɨɣ ɢ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ» ɨɬ қ0 ɢɸɥɹ қ0Қ8, №-ɉɉ-3752 «Ɉ ɦɟɪɚɯ ɩɨ 
ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢɧɫɬɢɬɭɬɨɜ ɜ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɮɟɪɟ» ɨɬ қ9 ɦɚɹ қ0Қ8 ɝɨɞɚ, №-ɍɉ-5953 «Ɉ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɩɨ ɪɟɚɥɢɡɚɰɢɢ ɫɬɪɚɬɟɝɢɢ ɞɟɣɫɬɜɢɣ ɩɨ ɩɹɬɢ 
ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ ɜ қ0Қ7-2021 

ɝɨɞɚɯ ɜ «Ƚɨɞ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ, ɩɪɨɫɜɟɳɟɧɢɹ ɢ ɰɢɮɪɨɜɨɣ ɷɤɨɧɨɦɢɤɢ»» ɨɬ 2 

ɦɚɪɬɚ қ0қ0 ɝɨɞɚ ɚ ɬɚɤɠɟ ɜ ɞɪɭɝɢɯ ɧɨɪɦɚɬɢɜɧɨ - ɩɪɚɜɨɜɵɯ ɚɤɬɚɯ ɩɨ ɞɚɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ. 

ɋɨɨɬɜɟɬɫɬɜɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ 
ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɪɟɫɩɭɛɥɢɤɢ. Ⱦɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɜ 
Ɋɟɫɩɭɛɥɢɤɟ ɍɡɛɟɤɢɫɬɚɧ IV. «Ɇɚɬɟɦɚɬɢɤɚ, ɦɟɯɚɧɢɤɚ ɢ ɢɧɮɨɪɦɚɬɢɤɚ». 

ɋɬɟɩɟɧɶ ɢɡɭɱɟɧɧɨɫɬɢ ɩɪɨɛɥɟɦɵ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɨɩɟɪɚɬɨɪ ɭɫɪɟɞɧɟɧɢɹ  �௧݃ሺݔሻ ɨɩɪɟɞɟɥɟɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɧɟɨɬɪɢɰɚɬɟɥɶɧɨɣ ɝɥɚɞɤɨɣ ɮɢɧɢɬɧɨɣ 
ɮɭɧɤɰɢɢ ɢ ɡɚɜɢɫɢɬ ɨɬ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɚɪɚɦɟɬɪɚ ݐ,  ɤɨɝɞɚ ɷɬɨɬ ɩɚɪɚɦɟɬɪ 
ɫɬɪɟɦɢɬɫɹ ɤ ɧɭɥɸ, ɞɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫɬɪɟɦɢɬɫɹ ɤ ɧɟɩɪɟɪɵɜɧɨɣ ɮɭɧɤɰɢɢ. 
Ɉɞɧɚɤɨ, ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɩɪɟɞɟɥɚ lim௧→+଴ �௧݃ሺݔሻ ɞɥɹ ɢɧɬɟɝɪɢɪɭɟɦɵɯ ɮɭɧɤɰɢɣ 
ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɩɪɨɛɥɟɦɨɣ. Ⱦɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɫɭɳɟɫɬɜɨɜɚɧɢɟ ɩɪɟɞɟɥɚ ɞɥɹ 
ɩɨɱɬɢ ɜɫɟɯ ɬɨɱɟɤ ݔ א ℝ௡+ଵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɟɞɢɧɢɱɧɨɣ ɫɮɟɪɨɣ ɫ ɰɟɧɬɪɨɦ ɜ ɧɭɥɟ, 
ɧɚɡɵɜɚɟɬɫɹ ɫɮɟɪɢɱɟɫɤɢɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɨɩɟɪɚɬɨɪɨɦ ɋɬɟɣɧɚ. Ɍɚɤɢɟ ɨɩɟɪɚɬɨɪɵ 
ɛɵɥɢ ɢɡɭɱɟɧɵ, ɜ Қ976 ɝɨɞɭ ɂ.Ɇ. ɋɬɟɣɧɨɦ ɢ ɜ Қ986 ɝɨɞɭ Ⱦɠ. Ȼɭɪɝɟɧɟɦ. 

ɋɮɟɪɢɱɟɫɤɢɣ ɨɩɟɪɚɬɨɪ ɭɫɪɟɞɧɟɧɢɹ ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɨɩɟɪɚɬɨɪɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 
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ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱɢ Ʉɨɲɢ ɜ ɤɥɚɫɫɟ ɫɭɦɦɢɪɭɟɦɵɯ ɮɭɧɤɰɢɣ ɞɥɹ ɭɪɚɜɧɟɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɨɥɧɵ. Ɍɨɱɧɟɟ,  ɜ ℝଷ  ɨɛɨɛɳɟɧɧɨɟ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ Ʉɨɲɢ 
ɨɩɢɫɵɜɚɟɬɫɹ ɱɟɪɟɡ ɨɩɟɪɚɬɨɪɚ ɭɫɪɟɞɧɟɧɢɹ ݑሺݔ, :ሻݐ =  -  ሻ, ɝɞɟ �௧݃ݔ௧݃ሺ�ݐ

«ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ» ɮɭɧɤɰɢɢ ݃  ɧɚ ɫɮɟɪɟ, ɬɨɱɧɟɟ ɡɧɚɱɟɧɢɹ ɨɩɟɪɚɬɨɪɚ 
ɭɫɪɟɞɧɟɧɢɹ ɜ ݃. 

ȼɨɡɧɢɤɚɟɬ ɟɫɬɟɫɬɜɟɧɧɵɣ ɜɨɩɪɨɫ: ɦɨɠɧɨ ɥɢ ɩɨɥɭɱɢɬɶ ɚɩɪɢɨɪɧɭɸ  ɨɰɟɧɤɭ 
ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ Ʉɨɲɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɭɫɥɨɜɢɹ? 

Эɬɚ ɨɰɟɧɤɚ ɧɟɪɚɡɪɵɜɧɨ ɫɜɹɡɚɧɚ ɫ ɩɪɨɛɥɟɦɨɣ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ 
ɫɮɟɪɢɱɟɫɤɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɋɬɟɣɧɚ ɜ ɬɪɟɯɦɟɪɧɨɦ ɟɜɤɥɢɞɨɜɨɦ 
ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɉɰɟɧɤɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɫɜɹɡɚɧɚ ɫ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ɏɭɪɶɟ 
ɦɟɪ, ɨɩɪɟɞɟɥɹɟɦɵɯ  ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶɸ. ȼ Қ98қ ɝɨɞɭ Ⱥ. Ƚɪɢɧɥɢɮ ɨɛɧɚɪɭɠɢɥ 
ɫɜɹɡɶ ɦɟɠɞɭ ɩɨɪɹɞɤɨɦ ɭɛɵɜɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  Ɏɭɪɶɟ ɦɟɪ ɢ ɩɨɤɚɡɚɬɟɥɟɦ 
ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɚɯ ܮ௣. ɂɦɟɟɬɫɹ 
ɝɢɩɨɬɟɡɚ ɂ. Ɇ. ɋɬɟɣɧɚ ɨ ɫɜɹɡɢ  ɩɨɪɹɞɤɚ ɭɛɵɜɚɧɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ 
ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. ȼ ɫɜɹɡɢ ɫ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ, ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɬɟɨɪɟɦɟ ɜɥɨɠɟɧɢɹ 

ɋɨɛɨɥɟɜɚ, ɋɨɝɝɢ ɢ ɋɬɟɣɧ ɜɜɟɥɢ ɨɫɰɢɥɥɢɪɭɸɳɢɣ ɢɧɬɟɝɪɚɥ ɫ ɦɧɨɠɢɬɟɥɟɦ 
ɝɚɲɟɧɢɹ. ȼ ɷɬɨɦ ɢɧɬɟɝɪɚɥɟ ɫɬɟɩɟɧɶ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɵ ɭɱɚɫɬɜɭɟɬ ɜ ɤɚɱɟɫɬɜɟ 
ɦɧɨɠɢɬɟɥɹ ɝɚɲɟɧɢɹ. ɂ. Ɇ. ɋɬɟɣɧ ɢ ɋ. Ⱦ. ɋɨɝɝɢ ɞɨɤɚɡɚɥɢ, ɱɬɨ ɭɛɵɜɚɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɨɫɰɢɥɥɢɪɭɸɳɟɝɨ ɢɧɬɟɝɪɚɥɚ ɨɩɬɢɦɚɥɶɧɨ, ɤɨɝɞɚ ɫɬɟɩɟɧɶ 
ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɵ ɞɨɫɬɚɬɨɱɧɨ ɜɟɥɢɤɚ. ȿɫɬɟɫɬɜɟɧɧɨ ɜɨɡɧɢɤɚɟɬ ɜɨɩɪɨɫ ɨ 
ɦɢɧɢɦɚɥɶɧɨɣ ɫɬɟɩɟɧɢ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɵ, ɤɨɝɞɚ ɨɫɰɢɥɥɢɪɭɸɳɢɣ ɢɧɬɟɝɪɚɥ 
ɨɩɬɢɦɚɥɶɧɨ ɭɛɵɜɚɟɬ. Эɬɨɬ ɜɨɩɪɨɫ ɛɵɥ ɩɨɫɬɚɜɥɟɧ ɋɨɝɝɢ ɢ ɋɬɟɣɧɨɦ. 
Ⱥɧɚɥɨɝɢɱɧɚɹ ɡɚɞɚɱɚ ɜ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɛɵɥɚ ɪɟɲɟɧɚ ɜ Қ990 ɝɨɞɭ ɜ  ɪɚɛɨɬɟ Ɇ. 
Ʉɨɜɥɢɧɝ, ɋ. Ⱦɢɫɧɟ, Ƚ. Ɇɚɭɱɟɪɢ, Ⱦ. Ɇɸɥɥɟɪɚ ɞɥɹ ɜɵɩɭɤɥɵɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ 
ɤɨɧɟɱɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɬɢɩɚ. ȼ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ, ɬɨɱɧɟɟ ɞɥɹ ɫɥɭɱɚɹ  ɤɪɢɜɵɯ, 

ɡɚɞɚɧɧɵɯ ɝɪɚɮɢɤɨɦ ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ  Ⱦ. Ɉɛɟɪɥɢɧ ɪɟɲɢɥ ɷɬɭ 
ɩɪɨɛɥɟɦɭ. ȼ Қ985 ɝɨɞɭ ɋɨɝɝɢ ɢ ɋɬɟɣɧɚ  ɞɨɤɚɡɚɧɨ, ɱɬɨ ɟɫɥɢ ɝɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɧɟ ɢɦɟɟɬ ɧɭɥɟɣ ɛɟɫɤɨɧɟɱɧɨɝɨ ɩɨɪɹɞɤɚ, ɬɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɨɝɪɚɧɢɱɟɧ ɜ ܮ௣ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɤɨɧɟɱɧɨɝɨ ɡɧɚɱɟɧɢɹ ݌. 

ȼ ɷɬɨɣ ɪɚɛɨɬɟ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɛɵɥɢ ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɝɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ ɢɝɪɚɟɬ ɪɨɥɶ ɝɚɫɢɬɟɥɹ. ȼ 
қ005 ɝɨɞɭ ɜ ɪɚɛɨɬɟ ɂ.Ⱥ. ɂɤɪɨɦɨɜɚ  ɜɜɟɞɟɧɵ ɦɧɨɠɢɬɟɥɢ ɝɚɲɟɧɢɹ ɱɟɪɟɡ ɝɥɚɜɧɵɟ 
ɤɪɢɜɢɡɧɵ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɢ ɩɨɥɭɱɟɧɵ ɭɫɥɨɜɢɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɟ ɫ ɛɨɥɟɟ ɲɢɪɨɤɢɦ  ɤɥɚɫɫɨɦ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ. ܮ௣-ɨɰɟɧɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ � ⊂ ℝ௡+ଵ ɫɜɹɡɚɧɵ ɫ ɩɨɜɟɞɟɧɢɟɦ  ̂ߤሺ�ሻ – ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ  

Ɏɭɪɶɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪ. Ⱥ. Ƚɪɢɧɥɢɮ  ɞɨɤɚɡɚɥ, ɱɬɨ, ɟɫɥɢ  ̂ߤሺ�ሻ = �ሺ|�|−�ሻ 

(ɩɪɢ |�| ⟶ +∞) ɢ � > ଵଶ, ɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ݃ܯሺݔሻ = sup௧>଴|�௧݃ሺݔሻ| 
ɨɝɪɚɧɢɱɟɧ ɜ ܮ௣ሺℝ௡+ଵሻ, ɩɪɢ ݌ > ͳ + ଵଶ�. Ɉɞɧɚɤɨ, ɜ ɫɥɭɱɚɟ ɤɨɝɞɚ ɩɨɪɹɞɨɤ 
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ɭɛɵɜɚɧɢɹ ̂ߤሺ�ሻ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ, ɬ.ɟ. � ൑ ଵଶ, ɡɚɞɚɱɚ, ɨɛ ܮ௣ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɞɨ ɫɢɯ ɩɨɪ ɨɫɬɚɟɬɫɹ ɨɬɤɪɵɬɨɣ. 
Ɏɚɤɬɢɱɟɫɤɢ, ɜ Қ985 ɝɨɞɭ ɋɨɝɝɢ ɢ ɋɬɟɣɧɚ ɜɜɟɞɟɧɵ   ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ 
ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɢ ɨɧɢ   ɞɨɤɚɡɚɥɢ, ɱɬɨ, ɟɫɥɢ ɫɬɟɩɟɧɶ ݍ ɝɚɭɫɫɨɜɨɣ 
ɤɪɢɜɢɡɧɵ ɢ ݍ ൒ ʹ݊, ɬɨ ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ 
ɭɛɵɜɚɟɬ ɜ ɩɨɪɹɞɤɟ �ሺ|�|−�మሻ (ɩɪɢ |�| → +∞). Ɉɬɫɸɞɚ, ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɫɥɨɜɢɹ |ܭሺݔሻ|−� א � ଵሺ�ሻ (ɝɞɟܮ > Ͳ), ɞɨɤɚɡɚɧɚ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɜ ܮ௣ ɩɪɢ ݌ > ,ݍሺ݌ �ሻ. Ȼɨɥɟɟ ɬɨɝɨ, ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ ɱɬɨ, ɱɟɦ ɦɟɧɶɲɟ ݍ ɢ ɱɟɦ ɛɨɥɶɲɟ � ɬɟɦ ɦɟɧɶɲɟ  ݌ሺݍ, �ሻ.  

ɋɜɹɡɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɥɚɧɚɦɢ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɪɚɛɨɬ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɢɥɢ ɧɚɭɱɧɨ-

ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɭɱɪɟɠɞɟɧɢɹ, ɝɞɟ ɜɵɩɨɥɧɟɧɚ ɞɢɫɫɟɪɬɚɰɢɹ.  
Ⱦɢɫɫɟɪɬɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɥɚɧɨɜɨɣ ɬɟɦɨɣ 

ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɝɨ ɝɪɚɧɬɚ ɈɌ-Ɏ4-69 "Ƚɚɪɦɨɧɢɱɟɫɤɢɣ ɚɧɚɥɢɡ, 
ɫɬɟɩɟɧɧɚɹ ɝɟɨɦɟɬɪɢɹ ɢ ɢɯ ɩɪɢɥɨɠɟɧɢɹ ɤ ɡɚɞɚɱɚɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ" 

ɋɚɦɚɪɤɚɧɞɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ (қ0Қ7-2020 ɝɝ.). 
ɐɟɥɶɸ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɪɚɫɫɦɨɬɪɟɧɢɟ ɡɚɞɚɱɢ ɋ.Ⱦ.ɋɨɝɝɢ ɢ 

ɂ.Ɇ.ɋɬɟɣɧɚ ɨɛ ɨɩɬɢɦɚɥɶɧɨɦ ɭɛɵɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ 
ɦɟɪ, ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ ɱɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɫɟɦɟɣɫɬɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

Ɂɚɞɚɱɢ ɢɫɫɥɟɞɨɜɚɧɢɹ: 
ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ 

ɧɚ ɱɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, 
ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ  ɢɦɟɟɬɫɹ ɯɨɬɹ ɛɵ ɨɞɧɚ ɧɟɧɭɥɟɜɚɹ ɝɥɚɜɧɚɹ 
ɤɪɢɜɢɡɧɚҲ 

ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ, 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ ɫɟɦɟɣɫɬɜɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ; 

ɩɨɥɭɱɢɬɶ ɨɰɟɧɤɢ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ, 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ 

ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚҲ 
ɧɚɣɬɢ ɩɨɤɚɡɚɬɟɥɶ ɝɚɪɚɧɬɢɪɭɸɳɢɣ ɨɩɬɢɦɚɥɶɧɨɟ ɭɛɵɜɚɧɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.  

Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɥɚɞɤɢɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɦɟɪɵ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɟ 
ɧɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ, ɫɨɞɟɪɠɚɳɢɟ ɦɧɨɠɢɬɟɥɶ ɝɚɲɟɧɢɹ, 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɦɟɪɵ, ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɨɩɟɪɚɬɨɪɵ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɟ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ. 

ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɰɟɧɤɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ, ɫɨɫɪɟɞɨɬɟɱɟɧɧɵɯ ɧɚ ɫɟɦɟɣɫɬɜɚɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ, ɢ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɚɧɚɥɢɬɢɱɟɫɤɨɣ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ 
ɤɨɬɨɪɚɹ ɢɦɟɟɬ  ɯɨɬɹ ɛɵ ɨɞɧɭ  ɧɟɧɭɥɟɜɭɸ  ɝɥɚɜɧɭɸ ɤɪɢɜɢɡɧɭ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ, ɢ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 



25 
 

Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɦɟɬɨɞɵ ɬɟɨɪɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ ɨɬɨɛɪɚɠɟɧɢɣ, 
ɬɟɨɪɢɢ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɚɫɢɦɩɬɨɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ ɚɧɚɥɢɡɚ, ɚ ɬɚɤɠɟ 
ɦɟɬɨɞɵ ɤɨɦɦɭɬɚɬɢɜɧɨɝɨ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. 

ɇɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɫɥɟɞɭɸɳɟɦ: 
ɩɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋɨɝɝɢ - ɋɬɟɣɧɚ ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 

ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ, ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ 
ɩɨɜɟɪɯɧɨɫɬɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹҲ 

ɩɨɤɚɡɚɧɚ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ ɨɰɟɧɤɢ ɞɥɹ ɩɨɤɚɡɚɬɟɥɹ ɝɚɭɫɫɨɜɨɣ 
ɤɪɢɜɢɡɧɵҲ 

ɩɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋɨɝɝɢ - ɋɬɟɣɧɚ ɞɥɹ ɫɟɦɟɣɫɬɜɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɫ ɨɞɧɨɣ ɧɟɧɭɥɟɜɨɣ ɝɥɚɜɧɨɣ ɤɪɢɜɢɡɧɨɣ ɬɪɟɯɦɟɪɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɧɚɣɞɟɧ  ɩɨɤɚɡɚɬɟɥɶ ݍ ൒ ͵/ʹ , ɝɚɪɚɧɬɢɪɭɸɳɢɣ ɨɩɬɢɦɚɥɶɧɨɟ ɭɛɵɜɚɧɢɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ℝଷ; 

ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɜɹɡɶ ɦɟɠɞɭ ɨɩɬɢɦɚɥɶɧɵɦ ɭɛɵɜɚɧɢɟɦ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɢ 
ɩɨɤɚɡɚɬɟɥɟɦ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. 
 ɉɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɹ ɧɚɣɞɟɧɨ ɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ 

ɩɨɤɚɡɚɬɟɥɹ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɵ ɝɚɪɚɧɬɢɪɭɸɳɟɝɨ ɨɩɬɢɦɚɥɶɧɨɟ ɭɛɵɜɚɧɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪɵ, ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɧɚ ɩɪɨɢɡɜɨɥɶɧɵɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ.  ɉɪɢɦɟɧɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ  ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɋɬɟɣɧɚ, ɫɜɹɡɚɧɧɨɝɨ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ. 

 Ⱦɨɫɬɨɜɟɪɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɨɫɧɨɜɚɧɚ ɫɬɪɨɝɨɫɬɶɸ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɪɚɫɫɭɠɞɟɧɢɣ ɢ ɞɨɤɚɡɚɬɟɥɶɫɬɜ, ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɡɜɟɫɬɧɵɯ 
ɦɟɬɨɞɨɜ ɬɟɨɪɢɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɢɮɮɟɪɟɧɰɢɪɭɟɦɵɯ ɨɬɨɛɪɚɠɟɧɢɣ, ɬɟɨɪɢɢ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɚɫɢɦɩɬɨɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɚɧɚɥɢɡɚ. 
 ɇɚɭɱɧɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. 
ɇɚɭɱɧɨɟ ɡɧɚɱɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɧɚɣɞɟɧɧɨɟ 

ɬɨɱɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɵ ɝɚɪɚɧɬɢɪɭɟɬ ɨɩɬɢɦɚɥɶɧɨɟ 
ɭɛɵɜɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɪɵ. ɉɪɚɤɬɢɱɟɫɤɚɹ 
ɡɧɚɱɢɦɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɪɟɡɭɥɶɬɚɬɵ ɞɢɫɫɟɪɬɚɰɢɢ ɫɥɭɠɚɬ 
ɨɫɧɨɜɨɣ ɩɪɢ ɢɡɭɱɟɧɢɢ ɯɚɪɚɤɬɟɪɚ  ɪɟɲɟɧɢɣ ɭɪɚɜɧɟɧɢɣ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɮɢɡɢɤɢ. 

ȼɧɟɞɪɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɇɚ  ɨɫɧɨɜɟ  ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ  ɨɬɧɨɫɹɳɢɯɫɹ ɩɨ ɨɰɟɧɤɚɦ ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɫ 
ɦɧɨɠɢɬɟɥɟɦ  ɝɚɲɟɧɢɹ: 

ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɰɟɧɤɚɦ ɨɫɰɢɥɥɢɪɭɸɳɢɯ 
ɢɧɬɟɝɪɚɥɨɜ ɫ ɦɧɨɠɢɬɟɥɟɦ  ɝɚɲɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɬɚɬɶɟ “OЧ КrМСТmОНОКЧ 
zeta functions and neаtШЧ pШХвСОНrК”,  ɨɩɭɛɥɢɤɨɜɚɧɧɨɦ ɜ ɡɚɪɭɛɟɠɧɨɦ  ɠɭɪɧɚɥɟ 
“JШurЧКХ ШП MКtСОmКtОМКХ AЧКХвsТs КЧН AppХТМКtТШЧs”, VШХumО 473, IssuО қ, 2019, 

p.1215-Ққ33( IF=Қ.ққ)  ɩɪɢ ɢɫɫɥɟɞɨɜɚɧɢɢ ɚɪɢɮɦɟɬɢɱɟɫɤɨɣ ɞɡɟɬɚ ɮɭɧɤɰɢɢ, 

ɨɩɪɟɞɟɥɟɧɨɣ ɫ ɩɨɦɨɳɶɸ  ɩɨɥɢɧɨɦɢɚɥɶɧɨɣ ɮɭɧɤɰɢɢ  ɨɬ ɦɧɨɝɢɯ ɤɨɦɩɥɟɤɫɧɵɯ 
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ɩɟɪɟɦɟɧɧɵɯ. ɉɪɢɦɟɧɟɧɢɟ  ɷɬɢɯ  ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɢɥɢ   ɨɩɪɟɞɟɥɢɬɶ ɩɨɥɸɫ, 
ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɛɥɢɠɚɣɲɟɝɨ ɤ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ    ɦɟɪɨɦɨɪɮɧɨɝɨ 
ɩɪɨɞɨɥɠɟɧɢɹ ɞɡɟɬɚ-ɮɭɧɤɰɢɢ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɝɨɥɨɦɨɪɮɧɨɣ ɮɭɧɤɰɢɟɣҲ 
       ɨɰɟɧɤɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ ɫɟɦɟɣɫɬɜɚɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ȿɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ,  ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ,  ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɫɬɚɬɶɹɯ  “Ɉɛ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɦɢ” ɢ «OЧ tСО 
АОТОrstrКss PrОpКrКtТШЧ TСОШrОm», ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɜ ɡɚɪɭɛɟɠɧɵɯ ɠɭɪɧɚɥɚɯ 
(“ɋɨɜɪɟɦɟɧɧɚɹ ɦɚɬɟɦɚɬɢɤɚ. Ɏɭɧɞɚɦɟɧɬɚɥɶɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ”. Ɋɨɫɫɢɹ қ0Қ8. 
Ɍɨɦ 64, ɜɵɩɭɫɤ 4. ɋɬɪ.650-68Қ. № 3 (IF=0.қ5), “AЧЧКХОs PШХШЧТМТ MКtСОmКtТМТ” 
123 (2019),p. 473-479 (IF=0.9).) ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɨɤɚɡɚɬɟɥɹ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ     ɢ ɢɡɭɱɟɧɢɹ  ɩɨɜɟɞɟɧɢɹ  ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ 
ɦɟɪ ɧɚ ɛɟɫɤɨɧɟɱɧɨɫɬɢ.  ɉɪɢɦɟɧɟɧɢɟ ɧɚɭɱɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨɡɜɨɥɢɥɢ ɨɰɟɧɢɬɶ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɩɟɪɚɬɨɪ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɮɭɧɤɰɢɣ, ɢɧɬɟɝɪɢɪɭɟɦɵɯ ɫɨ ɫɬɟɩɟɧɶɸ 
ɢ ɨɩɪɟɞɟɥɢɬɶ ɩɨɜɟɞɟɧɢɟ  ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ  ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ  
ɩɨɥɢɧɨɦɨɜ ȼɟɣɟɪɲɬɪɚɫɫɚҲ 
        ɨɰɟɧɤɢ, ɩɨɥɭɱɟɧɧɵɟ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 
ɢɧɬɟɝɪɢɪɭɟɦɵɯ ɮɭɧɤɰɢɣ ɫ ɧɟɤɨɬɨɪɨɣ ɫɬɟɩɟɧɢ ɢ  ɫɜɨɣɫɬɜɨ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɫɭɦɦɢɪɭɟɦɵɯ ɮɭɧɤɰɢɣ  

ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɡɚɪɭɛɟɠɧɨɝɨ ɧɚɭɱɧɨɝɨ  ɝɪɚɧɬɚ  ɧɨɦɟɪɨɦ № 
ȺɊ05Қ3Ққ68   ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ Ʉɨɲɢ ɝɢɩɟɪɛɨɥɢɱɟɫɤɢɯ 
ɭɪɚɜɧɟɧɢɣ (ɋɩɪɚɜɤɚ Ɇɟɠɞɭɧɚɪɨɞɧɵɣ ɤɚɡɚɤɫɤɨ-ɬɭɪɟɰɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦɟɧɢ 
ɏɨɞɠɚ Ⱥɯɦɟɞɚ əɫɚɜɢ ɨɬ ҚҚ ɫɟɧɬɹɛɪɶ қ0қ0 ɝ.) ɉɪɢɦɟɧɟɧɢɟ ɧɚɭɱɧɨɝɨ ɪɟɡɭɥɶɬɚɬɚ 
ɞɚɥɨ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɢɬɶ ɚɩɪɢɨɪɧɵɟ ɨɰɟɧɤɢ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ Ʉɨɲɢ 
ɝɢɩɟɪɛɨɥɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɣ   

       Ⱥɩɪɨɛɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ ɞɚɧɧɨɝɨ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɨɛɫɭɠɞɟɧɵ ɧɚ 7 ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɢɯ ɤɨɧɮɟɪɟɧɰɢɹɯ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɧɚ 2 ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɢ 5 ɪɟɫɩɭɛɥɢɤɚɧɫɤɢɯ. 
       Ɉɩɭɛɥɢɤɨɜɚɧɧɨɫɬɶ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ. ɉɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ 
ɨɩɭɛɥɢɤɨɜɚɧɨ ҚҚ ɧɚɭɱɧɵɯ ɪɚɛɨɬ, 4 ɢɡ ɧɢɯ ɜɯɨɞɹɬ ɜ ɩɟɪɟɱɟɧɶ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɣ, 
ɩɪɟɞɥɨɠɟɧɧɵɯ ɜɵɫɲɟɣ ɚɬɬɟɫɬɚɰɢɨɧɧɨɣ ɤɨɦɢɫɫɢɟɣ Ɋɟɫɩɭɛɥɢɤɢ ɍɡɛɟɤɢɫɬɚɧ 
ɞɥɹ ɡɚɳɢɬɵ ɞɨɤɬɨɪɫɤɢɯ ɞɢɫɫɟɪɬɚɰɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ қ ɫɬɚɬɶɢ ɨɩɭɛɥɢɤɨɜɚɧɵ ɜ 
ɡɚɪɭɛɟɠɧɵɯ ɠɭɪɧɚɥɚɯ ɢ қ   ɪɟɫɩɭɛɥɢɤɚɧɫɤɢɯ ɧɚɭɱɧɵɯ ɢɡɞɚɧɢɹɯ. 
       ɋɬɪɭɤɬɭɪɚ ɢ ɨɛɴёɦ ɞɢɫɫɟɪɬɚɰɢɢ. Ⱦɢɫɫɟɪɬɚɰɢɹ ɫɨɫɬɨɢɬ ɢɡ ɜɜɟɞɟɧɢɹ, ɬɪɟɯ 
ɝɥɚɜ, ɡɚɤɥɸɱɟɧɢɹ ɢ ɫɩɢɫɤɚ ɢɫɩɨɥɶɡɨɜɚɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ. Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ 
ɫɨɫɬɚɜɥɹɟɬ 97 ɫɬɪɚɧɢɰ. 

ɈɋɇɈȼɇɈȿ ɋɈȾȿɊɀȺɇɂȿ ȾɂɋɋȿɊɌȺɐɂɂ 

ȼɨ ɜɜɟɞɟɧɢɢ ɨɛɨɫɧɨɜɚɧɚ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢ ɜɨɫɬɪɟɛɨɜɚɧɧɨɫɬɶ ɬɟɦɵ 
ɞɢɫɫɟɪɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢɨɪɢɬɟɬɧɵɦ 
ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ ɧɚɭɤɢ ɢ ɬɟɯɧɨɥɨɝɢɣ ɪɟɫɩɭɛɥɢɤɢ, ɩɪɢɜɟɞɟɧ ɨɛɡɨɪ 
ɡɚɪɭɛɟɠɧɵɯ ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɬɟɦɟ ɞɢɫɫɟɪɬɚɰɢɢ ɢ ɫɬɟɩɟɧɶ 
ɢɡɭɱɟɧɧɨɫɬɢ ɩɪɨɛɥɟɦɵ, ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɰɟɥɢ ɢ ɡɚɞɚɱɢ, ɜɵɹɜɥɟɧɵ ɨɛɴɟɤɬ ɢ 
ɩɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɢɡɥɨɠɟɧɵ ɧɚɭɱɧɚɹ ɧɨɜɢɡɧɚ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ 
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ɢɫɫɥɟɞɨɜɚɧɢɹ, ɪɚɫɤɪɵɬɚ ɬɟɨɪɟɬɢɱɟɫɤɚɹ ɢ ɩɪɚɤɬɢɱɟɫɤɚɹ ɡɧɚɱɢɦɨɫɬɶ 
ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ, ɞɚɧɵ ɫɜɟɞɟɧɢɹ ɨ ɜɧɟɞɪɟɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ 
ɢɫɫɥɟɞɨɜɚɧɢɹ, ɨɛ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɪɚɛɨɬɚɯ ɢ ɨ ɫɬɪɭɤɬɭɪɟ ɞɢɫɫɟɪɬɚɰɢɢ. 

ȼ ɩɟɪɜɨɣ ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɢ, ɧɚɡɜɚɧɧɨɣ "ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɭɬɜɟɪɠɞɟɧɢɹ ɢ ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ", ɩɪɢɜɟɞɟɧɵ ɧɟɨɛɯɨɞɢɦɵɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ, ɨɫɧɨɜɧɵɟ ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ 
ɭɬɜɟɪɠɞɟɧɢɹ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɢɡɥɨɠɟɧɢɢ ɞɚɥɶɧɟɣɲɢɯ 
ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɛɨɬɵ.  Эɬɚ  ɝɥɚɜɚ ɫɨɫɬɨɢɬ  ɢɡ ɬɪɟɯ ɩɚɪɚɝɪɚɮɨɜ. 

ȼ ɩɟɪɜɨɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ I ɩɪɢɜɨɞɹɬɫɹ ɧɟɨɛɯɨɞɢɦɵɟ ɮɚɤɬɵ ɢ ɬɟɨɪɟɦɵ, 
ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɬɟɨɪɢɢ ɝɥɚɞɤɢɯ (ɚɧɚɥɢɬɢɱɟɫɤɢɯ) ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ℝଷ ɢ ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ. 

Ɍɟɩɟɪɶ ɩɪɢɜɟɞɟɦ   ɨɩɪɟɞɟɥɟɧɢɹ  ɧɟɨɛɯɨɞɢɦɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɡɥɨɠɟɧɢɢ. 

ɉɭɫɬɶ ݂ א ,ሺ௠ሻሺΩሻܥ ݉ ൒ ʹ, - ɜɟɳɟɫɬɜɟɧɧɨɡɧɚɱɧɚɹ ɮɭɧɤɰɢɹ ɢ Ω - ɨɛɥɚɫɬɶ 
ɜ ℝ௡. 

Ɉɩɪɟɞɟɥɟɧɢɟ 1. Мɚɬɪɢɰɚ, ɫɨɫɬɚɜɥɟɧɧɚɹ ɢɡ ɱɚɫɬɧɵɯ ɩɪɨɢɡɜɨɞɧɵɯ ɜɬɨɪɨɝɨ 
ɩɨɪɹɞɤɚ ɝɥɚɞɤɨɣ ɮɭɧɤɰɢɢ ݂ሺݔሻ, ɧɚɡɵɜɚɟɬɫɹ ɝɟɫɫɢɚɧɨɜɨɣ ɦɚɬɪɢɰɟɣ ɷɬɨɣ 
ɮɭɧɤɰɢɢ ɜ ɞɚɧɧɨɣ ɬɨɱɤɟ ɢ ɨɛɵɱɧɨ ɨɛɨɡɧɚɱɚɟɬɫɹ ɱɟɪɟɡ ܦଶ݂ሺݔሻ, ɬ.ɟ. ܦଶ݂ሺݔሻ = {�మ௙ሺ௫ሻ�௫೔�௫ೕ}௜,௝=ଵ௡ ሻݔሺ݂ݏݏ݁ܪ , =  . ሻݔଶ݂ሺܦݐ݁݀

Ɉɩɪɟɞɟɥɟɧɢɟ 2. Ɍɨɱɤɚ ݔ଴ ɧɚɡɵɜɚɟɬɫɹ ɤɪɢɬɢɱɟɫɤɨɣ ɬɨɱɤɨɣ ɮɭɧɤɰɢɢ ݂ሺݔሻ,  

ɟɫɥɢ  ݂׏ሺݔ଴ሻ = Ͳ. 
Кɪɢɬɢɱɟɫɤɚɹ ɬɨɱɤɚ ݔ଴ ɧɚɡɵɜɚɟɬɫɹ ɧɟɜɵɪɨɠɞɟɧɧɨɣ, ɟɫɥɢ ݀݁ܦݐଶ݂ሺݔ଴ሻ ≠ Ͳ 

Ɉɩɪɟɞɟɥɟɧɢɟ 3.  ɉɪɨɢɡɜɟɞɟɧɢɟ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ � ⊂ ℝ௡+ଵ ɜ 
ɬɨɱɤɟ ݔ ɧɚɡɵɜɚɟɬɫɹ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɢɡɧɨɣ ɢ ɨɛɨɡɧɚɱɚɟɬɫɹ  K(б). ȿɫɥɢ G ɢ Q — 

ɦɚɬɪɢɰɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɮɨɪɦ  ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɜ 
ɬɨɱɤɟ ݔ ɜ ɧɟɤɨɬɨɪɨɦ ɛɚɡɢɫɟ, ɬɨ ɝɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ ɦɨɠɟɬ ɛɵɬɶ ɜɵɱɢɫɥɟɧɚ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  ܭሺݔሻ =  .ܩݐ݁݀�ݐ݁݀

ɉɭɫɬɶ ɩɨɜɟɪɯɧɨɫɬɶ � ⊂ ℝଷ ɡɚɞɚɧɚ ɝɪɚɮɢɤɨɦ ɝɥɚɞɤɨɣ ɮɭɧɤɰɢɢ ݔଷ =݂ሺݔଵ,   :ଶሻ. Ɍɨɝɞɚ ɝɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ ɢɦɟɟɬ ɜɢɞݔ

,ଵݔሺܭ ,ଶݔ ݂ሺݔଵ, ଶሻሻݔ = �ଶ݂�ݔଵଶ �ଶ݂�ݔଶଶ − ( �ଶ݂�ݔଵ�ݔଶ)ଶ
ቆͳ + ( ଵ)ଶݔ�݂� + (  . ଶ)ଶቇଶݔ�݂�

        ȼ ɜɬɨɪɨɦ ɩɚɪɚɝɪɚɮɟ ɢɡɭɱɟɧɵ ɪɚɡɛɢɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɧɟɤɨɬɨɪɵɟ  
ɬɟɨɪɟɦɵ ɬɟɨɪɢɢ ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ.  
Ɉɩɪɟɞɟɥɟɧɢɟ 4.  Ɉɫɰɢɥɥɹɬɨɪɧɵɦ ɢɧɬɟɝɪɚɥɨɦ ɫ ɮɚɡɨɣ ݂ ɢ ɚɦɩɥɢɬɭɞɨɣ � 

ɧɚɡɵɜɚɟɬɫɹ ɢɧɬɟɝɪɚɥ ɜɢɞɚ                                                ܬሺߣ, ݂, �ሻ = ∫ℝ� ݁௜�௙ሺ௫ሻ�ሺݔሻ݀ݔ,                    
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 ɝɞɟ ݂: ℝ௡ ↦ ℝ, �: ℝ௡ ↦ ℂ- ɝɥɚɞɤɢɟ ɮɭɧɤɰɢɢ, ɩɪɢɱɟɦ � ɢɦɟɟɬ ɤɨɦɩɚɤɬɧɵɣ 
ɧɨɫɢɬɟɥɶ, ߣ - ɜɟɳɟɫɬɜɟɧɧɵɣ ɩɚɪɚɦɟɬɪ. 

ȼ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ ɩɪɢɜɟɞɟɧɵ ɥɟɦɦɵ Эɪɞɟɣɢ ɢ ȼɚɧ ɞɟɪ Ʉɨɪɩɭɬɚ ɨ 
ɩɨɜɟɞɟɧɢɢ ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ.   

ȼ ɬɪɟɬɶɟɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ I ɩɪɢɜɨɞɹɬɫɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɚ ɢ 
ɨɛɫɭɠɞɟɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ. 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɬɚɤ: ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ݍ ɬɚɤɨɟ, 
ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ |∫݁௜௫⋅�ௌ |ሻݔሻ݀�ሺݔሻ|௤�ሺݔሺܭ| ൑ �|�|−௡ଶ ,  
ɝɞɟ  �  ɧɟɤɨɬɨɪɨɟ  ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ. 
Эɬɚ ɡɚɞɚɱɚ ɩɨɫɬɚɜɥɟɧɚ ɜ ɪɚɛɨɬɟ ɋɨɝɝɢ ɢ ɋɬɟɣɧɚ. ɑɚɫɬɢɱɧɨɟ ɪɟɲɟɧɢɟ 

ɚɧɚɥɨɝɢɱɧɨɣ ɡɚɞɚɱɢ ɩɪɢɜɟɞɟɧɨ ɜ ɪɚɛɨɬɚɯ   Ɇ. Ʉɨɜɥɢɧɝ, ɋ. Ⱦɢɫɧɟ, Ƚ. Ɇɚɭɱɟɪɢ, 
Ⱦ. Ɇɸɥɥɟɪɚ ɞɥɹ ɜɵɩɭɤɥɵɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɤɨɧɟɱɧɨɝɨ ɥɢɧɟɣɧɨɝɨ ɬɢɩɚ. 
Ɍɨɱɧɟɟ, ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ Ͳ ൑ �ሺݔሻ ൑ �  ሻభమ  ɢݔሺܭ א  ଴∞ሺ�ሻ,  ɩɪɟɨɛɪɚɡɨɜɚɧɢɟܥ
Ɏɭɪɶɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɟɪɵ. Ɋɟɲɟɧɢɟ ɷɬɨɣ ɡɚɞɚɱɢ ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ, 
ɬɨɱɧɟɟ ɤɨɝɞɚ  � ɤɪɢɜɚɹ, ɡɚɞɚɧɧɚɹ ɝɪɚɮɢɤɨɦ ɩɨɥɢɧɨɦɚ, ɜɵɬɟɤɚɟɬ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ 
Ⱦ. Ɇ. Ɉɛɟɪɥɢɧɚ. 

ȼɨ ɜɬɨɪɨɣ  ɝɥɚɜɟ ɞɢɫɫɟɪɬɚɰɢɢ, ɧɚɡɜɚɧɧɨɣ "Ɉɛ ɨɰɟɧɤɚɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ" ɩɪɢɜɨɞɢɬɫɹ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋ.Ⱦ.ɋɨɝɝɢ 
ɢ ɂ.Ɇ.ɋɬɟɣɧɚ ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɤɨɬɨɪɵɯ ɜ ɤɚɠɞɨɣ ɬɨɱɤɟ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ 
ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹ. 

ȼ ɩɟɪɜɨɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ II ɞɨɤɚɡɚɧɵ  ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɭɬɜɟɪɠɞɟɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɵɟ  ɞɥɹ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɨɫɧɨɜɧɨɣ  ɬɟɨɪɟɦɵ  ɜɬɨɪɨɣ ɝɥɚɜɵ. 

ȼ ɫɜɹɡɢ ɫ ɩɪɨɛɥɟɦɨɣ ɨɛ ɨɝɪɚɧɢɱɟɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, 
ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶɸ � ⊂ ℝ௡+ଵ, ɋ.Ⱦ. ɋɨɝɝɢ ɢ ɂ.Ɇ.ɋɬɟɣɧɨɦ  
ɜɜɟɞɟɧɵ ɞɟɦɩɮɢɪɨɜɚɧɧɵɟ ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ ɫɥɟɞɭɸɳɟɝɨ ɜɢɞɚ:                                      ̂ߤ௤ሺ�ሻ: = ∫ௌ ݁௜ሺ�,௫ሻ|ܭሺݔሻ|௤�ሺݔሻ݀�ሺݔሻ,                           ሺͳሻ 

 ɝɞɟ ܭሺݔሻ-ɝɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ ɜ ɬɨɱɤɟ ݔ א �, � א  - ଴∞ሺ�ሻܥ

ɧɟɨɬɪɢɰɚɬɟɥɶɧɚɹ ɝɥɚɞɤɚɹ ɮɭɧɤɰɢɹ ɫ ɤɨɦɩɚɤɬɧɵɦ ɧɨɫɢɬɟɥɟɦ, ሺݔ, �ሻ ɫɤɚɥɹɪɧɨɟ 
ɩɪɨɢɡɜɟɞɟɧɢɟ ɜɟɤɬɨɪɨɜ ݔ ɢ �, ݀�ሺݔሻ- ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɦɟɪɚ. Ɉɫɧɨɜɧɵɦ 
ɪɟɡɭɥɶɬɚɬɨɦ ɜɬɨɪɨɣ  ɝɥɚɜɵ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɬɟɨɪɟɦɚ.  
Ɍɟɨɪɟɦɚ Қ.  ɉɭɫɬɶ ݍ ൒ ͳ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ ɢ � ⊂ ℝଷ 

ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶ, ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ ɤɨɬɨɪɨɣ ɯɨɬɹ ɛɵ ɨɞɧɚ 
ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹ. Ɍɨɝɞɚ, ɩɪɢ ɥɸɛɨɣ ɮɭɧɤɰɢɢ � א  ,଴∞ሺ�ሻܥ

ɞɥɹ ɢɧɬɟɝɪɚɥɚ ̂ߤ௤ሺ�ሻ ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ:                                    |̂ߤ௤ሺ�ሻ| ൑ |�|మ�||�||ܥ ,                                                               ሺʹሻ 

 ɝɞɟ ܥ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ.  
Ɂɚɦɟɱɚɧɢɟ 1. ɉɪɢ ݍ ൒ Ͷ ɫɩɪɚɜɟɞɥɢɜɨɫɬɶ ɨɰɟɧɤɢ (2) ɞɨɤɚɡɚɧɚ ɜ ɪɚɛɨɬɟ ɋ.Ⱦ. 
ɋɨɝɝɢ ɢ   И.М.ɋɬɟɣɧɚ  ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɨɣ ɝɥɚɞɤɨɣ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ.  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɟɨɪɟɦɚ Қ  ɭɬɨɱɧɹɟɬ ɪɟɡɭɥɶɬɚɬ ɋɨɝɝɢ-ɋɬɟɣɧɚ ɞɥɹ 
ɱɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ.  

Ȼɨɥɟɟ ɬɨɝɨ, ɡɧɚɱɟɧɢɟ ݍ = ͳ ɨɩɬɢɦɚɥɶɧɨ. Ɍɨɱɧɟɟ, ɫɭɳɟɫɬɜɭɟɬ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶ ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɭɫɥɨɜɢɹɦ ɬɟɨɪɟɦɵ 1 ɬɚɤɚɹ, ɱɬɨ ɞɥɹ 
ɥɸɛɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɱɢɫɥɚ ݍ < ͳ ɫɩɪɚɜɟɞɥɢɜɨ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɟ 
ɫɨɨɬɧɨɲɟɧɢɟ:  ̂ߤ௤ሺߣ�ሻ = ௤+ଵଶߣሺ�ሻܥ + � ௤+ଶଶ−ߣ) ),   ሺ˒˓и    ߣ → +∞ሻ, 
ɝɞɟ � - ɟɞɢɧɢɱɧɵɣ ɜɟɤɬɨɪ ɧɨɪɦɚɥɢ ɤ ɩɨɜɟɪɯɧɨɫɬɢ ɜ ɬɨɱɤɟ ሺͲ,Ͳ,Ͳሻ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɩɭɫɬɶ � ɩɨɜɟɪɯɧɨɫɬɶ ɜ ℝଷ, ɡɚɞɚɧɧɚɹ ɜ ɜɢɞɟ ɝɪɚɮɢɤɚ ɮɭɧɤɰɢɢ: Φሺݔଵ, ଶሻݔ = ሺݔଶ − ,ଵݔሺܭ ଵଶሻଶ. Ɍɨɝɞɚݔ ଶሻݔ = −8ሺ௫మ−௫భమሻሺଵ+|׏Φሺ௫భ,௫మሻ|మሻమ. Ʌɟɝɤɨ ɩɨɤɚɡɚɬɶ, ɱɬɨ ̂ߤ௤ሺߣ�ሻ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ:  ∫௎ ݁௜�ሺ௫మ−௫భమሻమ|ݔଶ − ,ଵݔଵଶ|௤�ሺݔ  ,ଶݔଵ݀ݔଶሻ݀ݔ
ɝɞɟ �ሺݔଵ, ଶሻݔ = 8��ሺ௫భ,௫మ,ሺ௫మ−௫భమሻమሻ√ሺଵ+|׏Φሺ௫భ,௫మሻ|మሻర�−భ. ȼ ɩɨɫɥɟɞɧɟɦ ɢɧɬɟɝɪɚɥɟ ɢɫɩɨɥɶɡɭɟɦ ɡɚɦɟɧɭ 

ɩɟɪɟɦɟɧɧɵɯ ݔଶ − ଵଶݔ =  ଶ ɢ ɫɨɝɥɚɫɧɨ ɥɟɦɦɟ Эɪɞɟɣɢ  ɩɪɢ ɛɨɥɶɲɢɯݕ
ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɡɧɚɱɟɧɢɹɯ  ߣ  ɩɨɥɭɱɢɦ ɫɨɨɬɧɨɲɟɧɢɟ: ∫௎′ ݁௜�௬మమ|ݕଶ|௤�ሺݕሻ݀ݕ = ͺ௤Γ ݍ) + ͳʹ ) ݁௜�ሺ௤+ଵሻସ ௤+ଵଶ−ߣ ∫ோ �ሺݔଵ, ଵݔଵଶሻ݀ݔ + +�ሺߣ−௤+ଶଶ ሻ, 
ɝɞɟ Γሺ⋅ሻ - ɝɚɦɦɚ ɮɭɧɤɰɢɹ Эɣɥɟɪɚ. Ɍɚɤ ɤɚɤ �ሺͲ,Ͳሻ = �ሺͲ,Ͳ,Ͳሻ > Ͳ, ɬɨ ɝɥɚɜɧɵɣ 
ɱɥɟɧ ɨɬɥɢɱɟɧ ɨɬ ɧɭɥɹ ɩɪɢ �ሺݔଵ, ,ଶݔ ଷሻݔ ൒ Ͳ ɞɥɹ ɞɚɧɧɨɣ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ. 
Ɉɬɫɸɞɚ ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɞɥɹ ɩɨɫɥɟɞɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ   �  ɩɪɢ ݍ < ͳ 

ɨɰɟɧɤɚ ɜɢɞɚ (2) ɧɟ ɢɦɟɟɬ ɦɟɫɬɨ. 
 ȼɨ ɜɬɨɪɨɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ II, ɦɵ ɩɨɤɚɠɟɦ, ɱɬɨ ɞɥɹ � ɛɥɢɡɤɢɯ ɤ ɧɨɪɦɚɥɢ 

ɝɥɚɜɧɚɹ ɱɚɫɬɶ ɚɫɢɦɩɬɨɬɢɤɢ ̂ߤ௤ሺ�ሻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɞɧɨɦɟɪɧɵɦ ɨɫɰɢɥɥɹɬɨɪɧɵɦ 
ɢɧɬɟɝɪɚɥɨɦ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ. 

Ɉɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɷɬɨɝɨ ɩɚɪɚɝɪɚɮɚ ɹɜɥɹɟɬɫɹ ɩɪɟɞɥɨɠɟɧɢɟ ɨɛ 
ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɦ ɩɨɜɟɞɟɧɢɢ ̂ߤ௤ሺ�ሻ. Ɍɨ ɟɫɬɶ: ɢɧɬɟɝɪɚɥ ̂ߤ௤ሺ�ሻ ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ 
ɜɢɞɟ ɞɜɭɦɟɪɧɨɝɨ ɨɫɰɢɥɥɹɬɨɪɧɨɝɨ ɢɧɬɟɝɪɚɥɚ:       ̂ߤ௤ሺ�ሻ = ∫ℝమ ݁௜�య�ሺ௫భ,௫మ,௦భ,௦మሻ�ሺݔଵ, ,ଵݔሺ݂ݏݏ݁ܪ|ଶሻݔ  ଶ,               ሺ͵ሻݔଵ݀ݔଶሻ|௤݀ݔ

 ɝɞɟ  �ሺݔଵ, ଶሻݔ = �ሺݔଵ, ,ଶݔ ݂ሺݔଵ, ଶሻሻ√ሺͳݔ + ,ଵݔሺ݂׏| ,ଵݔሺܨ ,ଶሻ|ଶሻସ௤−ଵݔ ,ଶݔ ,ଵݏ ଶሻݏ = ݂ሺݔଵ, ଶሻݔ + ଵݔଵݏ + ,ଶݔଶݏ ଵݏ = �ଵ�ଷ , ଶݏ = �ଶ�ଷ, ݂ݏݏ݁ܪሺݔଵ, ଶሻݔ = ,ଵݔଶ݂ሺܦݐ݁݀  .ଶሻݔ
Ɇɵ ɛɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ݂ݏݏ݁ܪሺͲ,Ͳሻ = Ͳ, ɢɛɨ ɟɫɥɢ ݂ݏݏ݁ܪሺͲ,Ͳሻ ≠ Ͳ, ɬɨ 
ɭɬɜɟɪɠɞɟɧɢɟ ɬɟɨɪɟɦɵ 1 ɫɥɟɞɭɟɬ ɢɡ ɤɥɚɫɫɢɱɟɫɤɢɯ ɪɟɡɭɥɶɬɚɬɨɜ Ƚɟɪɰɚ . Ⱥ ɬɚɤɠɟ 
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ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ � ɢɦɟɟɬ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɣ ɧɨɫɢɬɟɥɶ. Ɂɚɦɟɬɢɦ, ɱɬɨ ɟɫɥɢ ݎ�݊�ሺܦଶ݂ሺͲ,Ͳሻሻ = ͳ, ɬɨ ɥɢɛɨ �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ, ɥɢɛɨ �మ௙ሺ଴,଴ሻ�௫మమ ≠ Ͳ. Ɋɚɞɢ 

ɨɩɪɟɞɟɥɟɧɧɨɫɬɢ ɦɨɠɧɨ ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ. Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɬɟɨɪɟɦɟ 
ɨ ɧɟɹɜɧɨɣ ɮɭɧɤɰɢɢ, ɭɪɚɜɧɟɧɢɟ  ܨ௫భሺݔଵ, ,ଶݔ ,ଵݏ ଶሻݏ = ௫݂భሺݔଵ, ଶሻݔ + ଵݏ = Ͳ 

ɢɦɟɟɬ ɟɞɢɧɫɬɜɟɧɧɨɟ ɚɧɚɥɢɬɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ ݔଵ = ,ଶݔଵሺݔ  ଵሻ ɜ ɦɚɥɨɣݏ
ɨɤɪɟɫɬɧɨɫɬɢ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɜ ℝ௫భ × ℝ௦భ . 

Ɋɚɫɫɦɨɬɪɢɦ ɜɧɭɬɪɟɧɧɢɣ ɢɧɬɟɝɪɚɥ ɜ (3):              ߤ௤̂ଵ: = ∫ ݁௜�య�భሺ௫భ,௫మ,௦భሻ�ሺݔଵ, ,ଵݔሺ݂ݏݏ݁ܪ|ଶሻݔ  ଵ,                      ሺͶሻݔଶሻ|௤݀ݔ

 ɝɞɟ  ܨଵሺݔଵ, ,ଶݔ ଵሻݏ = ݂ሺݔଵ, ଶሻݔ +  .ଵݔଵݏ
ɉɪɟɞɥɨɠɟɧɢɟ 1.  ȿɫɥɢ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ݂ሺݔଵ,  ଶሻ ɭɞɨɜɥɟɬɜɨɪɹɟɬݔ
ɭɫɥɨɜɢɹɦ: ݂׏ሺͲ,Ͳሻ = Ͳ, �మ௙ሺ଴,଴ሻ�௫భమ ≠ Ͳ, ɬɨ ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ ɧɭɥɹ ܷ 

ɬɚɤɚɹ, ɱɬɨ ɞɥɹ ɢɧɬɟɝɪɚɥɚ  ̂ߤ௤  ɩɪɢ  ݍ ൒ ͳ  ɫɩɪɚɜɟɞɥɢɜɨ ɫɥɟɞɭɸɳɟɟ 
ɚɫɢɦɩɬɨɬɢ-ɱɟɫɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ:  ̂ߤ௤ሺ�ሻ = √ ʹ�|�ଷ| ݁௜௦௜௚௡ቆ�మ௙ሺ଴,଴ሻ�௫భమ �యቇ�ସ × 

× ∫ ݁௜�యሺ�భሺ௫భሺ௫మ,௦భሻ,௫మ,௦భሻ+௦మ௫మሻ|݂ݏݏ݁ܪሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଶሻ|௤�ሺݔ ଶݔଵሻ݀ݏ + +� ( ͳ|�|) ሺ˒˓и     |�| → +∞ሻ, 
ɝɞɟ �ሺݔଶ, :ଵሻݏ = �ሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଶሻ�ሺݔ   .ଵሻ, ɡɞɟɫɶ � ɧɟɤɨɬɨɪɚɹ ɝɥɚɞɤɚɹ ɮɭɧɤɰɢɹݏ

ȼ ɬɪɟɬɶɟɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ II ɞɨɤɚɡɵɜɚɟɬɫɹ ɚɧɚɥɨɝ ɬɟɨɪɟɦɵ 
Ⱦ.Ɇ.Ɉɛɟɪɥɢɧɚ  ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɮɭɧɤɰɢɣ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɩɚɪɚɦɟɬɪɚ ݏଵ. Ɇɵ 
ɪɚɫɫɦɨɬɪɢɦ ɫɥɟɞɭɸɳɢɣ ɨɞɧɨɦɟɪɧɵɣ ɨɫɰɢɥɥɹɬɨɪɧɵɣ ɢɧɬɟɝɪɚɥ ɫ ɦɧɨɠɢɬɟɥɟɦ 
ɝɚɲɟɧɢɹ:               ܫ௤ሺ�ଷሻ = ∫ ݁௜�యሺ�భሺ௫మ,௦భሻ+௫మ௦మሻ�̃ሺݔଶ, ,ଶݔଵሺ′′ܨ|ଵሻݏ  ଶ,                ሺͷሻݔଵሻ|௤݀ݏ

 ɝɞɟ �̃ሺݔଶ, ଵሻݏ = �ሺݔଶ, |ଵሻݏ �మ�௫భమ ݂ሺݔଵሺݔଶ, ,ଵሻݏ ,ଶݔଵሺܨ ଶሻ|௤ ɢݔ  ଵሻ ɚɧɚɥɢɬɢɱɟɫɤɚɹݏ
ɮɭɧɤɰɢɹ. ȼ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ ɞɨɤɚɡɚɧɚ ɫɥɟɞɭɸɳɚɹ: 
Ʌɟɦɦɚ Қ.  ɉɭɫɬɶ   ݍ ൒ ଵଶ   ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ. Ɍɨɝɞɚ ɫɭɳɟɫɬ-

ɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ ܹ ⊂ ℝ௫మ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ɬɚɤɚɹ, ɱɬɨ ɞɥɹ ɥɸɛɨɣ � |௤ሺ�ଷሻܫ|  :଴∞ሺܹሻ ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚܥא ൑ ܥ ∥ � ∥௏|�ଷ|ଵଶ . 
ȼ ɬɪɟɬɶɟɣ ɝɥɚɜɟ,  ɧɚɡɜɚɧɧɨɣ "Ɉɛ ɨɰɟɧɤɟ ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɫ 

ɮɚɡɨɣ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ", ɩɪɢɜɟɞɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋ.Ⱦ.ɋɨɝɝɢ ɢ 
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ɂ.Ɇ.ɋɬɟɣɧɚ ɨɛ ɨɩɬɢɦɚɥɶɧɨɦ ɭɛɵɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ ɱɚɫɬɧɨɝɨ ɤɥɚɫɫɚ ɫɟɦɟɣɫɬɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ. Ɉɬɦɟɬɢɦ, ɱɬɨ ɫɬɟɩɟɧɶ, 
ɭɤɚɡɚɧɧɚɹ ɜ ɷɬɨɣ ɝɥɚɜɟ ɬɨɱɧɚ, ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɫɟɦɟɣɫɬɜ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ, ɧɨ ɢ ɞɥɹ ɮɢɤɫɢɪɨɜɚɧɧɨɣ ɚɧɚɥɢɬɢɱɟɫɤɨɣ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ. Ⱥ ɬɚɤɠɟ, ɜ ɷɬɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɚ ɡɚɞɚɱɚ ɋ.Ⱦ.ɋɨɝɝɢ ɢ 
ɂ.Ɇ.ɋɬɟɣɧɚ ɨɛ ɨɩɬɢɦɚɥɶɧɨɦ ɭɛɵɜɚɧɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ ɫ 
ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɉɭɫɬɶ �ሺ�ሻ ⊂ ℝଷ- ɫɟɦɟɣɫɬɜɨ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ, 

ɡɚɜɢɫɹɳɢɯ ɨɬ ɩɚɪɚɦɟɬɪɚ � א ℝ௠, ɟɫɬɟɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɪɚ ݀ߤሺ�ሻ: =�ሺݔ, �ሻ݀�ሺݔ, �ሻ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɰɢɥɥɹɬɨɪɧɵɟ ɢɧɬɟɝɪɚɥɵ ɫ ɦɧɨɠɢɬɟɥɟɦ 
ɝɚɲɟɧɢɹ:                       ̂ߤ௤ሺ�ሻ = ∫ௌሺ�ሻ ݁௜ሺ௫,�ሻ|ܭሺݔ, �ሻ|௤�ሺݔ, �ሻ݀�ሺݔ, �ሻ,                          ሺ͸ሻ 

 ɝɞɟ ɞɥɹ ɤɚɠɞɨɝɨ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ �, ݀�ሺݔ, �ሻ - ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɦɟɪɚ ɧɚ �ሺ�ሻ. 

ȼ ɩɟɪɜɨɦ ɩɚɪɚɝɪɚɮɟ ɝɥɚɜɵ  III ɩɪɢɜɨɞɹɬɫɹ ɧɟɤɨɬɨɪɵɟ ɮɚɤɬɵ ɢ ɬɟɨɪɟɦɵ, ɚ 
ɬɚɤɠɟ ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ ɫɥɟɞɭɸɳɟɣ  ɥɟɦɦɵ: 
Ʌɟɦɦɚ қ. ɉɭɫɬɶ ݂ሺݔ, �ሻ ɜɟɳɟɫɬɜɟɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɜ ɧɚɱɚɥɟ 

ɤɨɨɪɞɢɧɚɬ ɢ  ݍ ൒ ͳ - ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɱɢɫɥɨ. Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ 

ɧɭɥɹ ܹ × ܷ ɜ ℝ × ℝ௠ ɞɥɹ ɤɨɬɨɪɨɣ  ɜɵɩɨɥɧɹɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɬɨɠɞɟɫɬɜɨ |ݔ|݃ሺݔ, �ሻ = |݂ሺݔ, �ሻ|௤ − |݂ሺͲ, �ሻ|௤ , 
ɝɞɟ ɮɭɧɤɰɢɹ ݃ሺݔ, �ሻ ɢɦɟɟɬ ɨɝɪɚɧɢɱɟɧɧɭɸ ɜɚɪɢɚɰɢɸ ɩɨ ܹ ɢ ɟɟ ɩɨɥɧɚɹ ɜɚɪɢɚɰɢɹ 

ɨɝɪɚɧɢɱɟɧɚ ɜ ܷ. 

ȼɨ ɜɬɨɪɨɦ ɩɚɪɚɝɪɚɮɟ ɬɪɟɬɶɟɣ ɝɥɚɜɵ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɞɜɭɦɟɪɧɵɣ 
ɨɫɰɢɥɥɹɬɨɪɧɵɣ ɢɧɬɟɝɪɚɥ ̂ߤ௤ሺ�ሻ ɩɪɢ � א ℝଷ\Γ�:   ̂ߤ௤ሺ�ሻ = ∫ℝమ ݁௜�య�ሺ௫భ,௫మ,௦భ,௦మ,�ሻ�ሺݔଵ, ,ଶݔ �ሻ|݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ|௤݀ݔଵ݀ݔଶ         ሺ͹ሻ 

ɝɞɟ �ሺݔଵ, ,ଶݔ �ሻ = �ሺݔଵ, ,ଶݔ ݂ሺݔଵ, ,ଶݔ �ሻሻ√ሺͳ + ,ଵݔሺ݂׏| ,ଶݔ �ሻ|ଶሻସ௤−ଵ, ܨሺݔଵ, ,ଶݔ ,ଵݏ ,ଶݏ �ሻ = ݂ሺݔଵ, ,ଶݔ �ሻ + ଵݔଵݏ + ,ଶݔଶݏ ଵݏ = �ଵ�ଷ , ଶݏ = �ଶ�ଷ, ݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ = ,ଵݔଶ݂ሺܦݐ݁݀ ,ଶݔ �ሻ , ɝɞɟ Γ� א ℝଷ - ɤɨɧɭɫ, ɨɩɪɟɞɟɥɟɧɧɵɣ 
ɫɨɨɬɧɨɲɟɧɢɟɦ Γ�: = {� א ℝଷ: |�ଷ| ൑ ଵ� ,|ଵ�|}ݔ�݉ |�ଶ|}}. 

ɋɨɝɥɚɫɧɨ ɬɟɨɪɟɦɟ Ɏɭɛɢɧɢ ɢɧɬɟɝɪɚɥ (7) ɡɚɩɢɫɵɜɚɟɬɫɹ ɜ ɜɢɞɟ  ̂ߤ௤ሺ�ሻ = ∫ℝ ,�௤ଵሺߤ̂  ,ଶݔଶሻ݁௜�య௦మ௫మ݀ݔ
ɝɞɟ  ̂ߤ௤ଵሺ�, ଶሻݔ = ∫ℝ ݁௜�య�భሺ௫భ,௫మ,௦భ,�ሻ�ሺݔଵ, ,ଶݔ �ሻ|݂ݏݏ݁ܪሺݔଵ, ,ଶݔ �ሻ|௤݀ݔଵ               ሺͺሻ 
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 ɢ ܨଵሺݔଵ, ,ଶݔ ,ଵݏ �ሻ = ݂ሺݔଵ, ,ଶݔ �ሻ +  ଵ. ȼ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ ɞɨɤɚɡɚɧɨݔଵݏ
ɭɬɜɟɪɠɞɟɧɢɟ ɨɛ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɦ ɩɨɜɟɞɟɧɢɢ ɢɧɬɟɝɪɚɥɚ (8): 

ɉɪɟɞɥɨɠɟɧɢɟ қ. ȿɫɥɢ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ݂ሺݔଵ, ,ଶݔ �ሻ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɹɦ: �௫݂ሺͲ,Ͳ,Ͳሻ = Ͳ, �మ௙ሺ଴,଴,଴ሻ�௫భమ ≠ Ͳ,  ɬɨ ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ 

ɧɭɥɹ ଵܸ × ܷ ⊂ ℝଶ × ℝ௠  ɬɚɤɚɹ, ɱɬɨ ɞɥɹ ɢɧɬɟɝɪɚɥɚ  ̂ߤଵ௤ሺ�, ݍ ଶሻ ɩɪɢݔ ൒ ͳ 

ɫɩɪɚɜɟɞɥɢɜɨ ɫɥɟɞɭɸɳɟɟ ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ: ̂ߤଵ௤ሺ�, ଶሻݔ = √ ʹ�|�ଷ| ݁௜(±�ସ௦௚௡ቆ�మ௙ሺ଴,଴,଴ሻ�௫భమ �యቇ+�య�భሺ௫భሺ௫మ,௦భ,�ሻ,௫మ,௦భሻ) × 

× ,ଶݔଵሺݔሺ݂ݏݏ݁ܪ| ,ଵݏ �ሻ, ,ଶݔ �ሻ|௤�ሺݔଶ, ,ଵݏ �ሻ + � ( ͳ|�|)    ሺ˒˓и |�| → +∞ሻ, 
ɝɞɟ �ሺݔଶ, ,ଵݏ �ሻ ≔ �ሺݔଵሺݔଶ, ,ଵݏ �ሻ, ,ଶݔ �ሻ�ሺݔଶ, ,ଵݏ �ሻ, ɡɞɟɫɶ �  - ɧɟɤɨɬɨɪɚɹ ɝɥɚɞ- 

ɤɚɹ ɮɭɧɤɰɢɹ, ɩɪɢɱɟɦ  � ቀ ଵ|�|ቁ  ɪɚɜɧɨɦɟɪɧɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɦɚɥɵɯ ɩɚɪɚɦɟɬɪɨɜ ሺݔଶ, ,ଵݏ �ሻ, ɬ.ɟ. ɫɭɳɟɫɬɜɭɸɬ ܥ > Ͳ  ɢ ɨɤɪɟɫɬɧɨɫɬɶ ɧɭɥɹ ܷ ଵ ɬɚɤɢɟ, ɱɬɨ ɩɪɢ ɜɫɟɯ ሺݔଶ, ,ଵݏ �ሻ א ଵܷ   ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨ  |� ቀ ଵ|�|ቁ| ൑ �|�| ||�||�మ  . 
ȼ ɬɪɟɬɶɟɦ ɩɚɪɚɝɪɚɮɟ ɪɚɫɫɦɨɬɪɟɧ ɫɥɟɞɭɸɳɢɣ ɢɧɬɟɝɪɚɥ                     ܫ௤ሺ�ଷሻ = ∫ ݁௜�య�ሺ௫మ,�ሻ�ሺݔଶ, �ሻ|ܨ′′ሺݔଶ, �ሻ|௤݀ݔଶ,                            ሺͻሻ 

ɝɞɟ ܨሺݔଶ, �ሻ - ɜɟɳɟɫɬɜɟɧɧɨɡɧɚɱɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɧɭɥɹ ܹ × ܷሺܹ × ܷ ⊂ ℝ × ℝ௠ሻ ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: ܨሺݔଶ, �ሻ ≡ Ͳ, ሺͲ,Ͳሻܨ = Ͳ ɢ �ሺݔଶ, �ሻ א ଴∞ሺܹܥ × ܷሻ. 

Ɋɚɫɫɦɨɬɪɟɧ ɫɥɭɱɚɣ, ɤɨɝɞɚ ɮɚɡɨɜɚɹ ɮɭɧɤɰɢɹ ܨሺݔଶ, �ሻ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɹɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɬɟɨɪɟɦɵ ȼɟɣɟɪɲɬɪɚɫɫɚ, ɬ.ɟ. ܨሺݔଶ, Ͳሻ ≡ Ͳ, ɜ ɷɬɨɦ 
ɫɥɭɱɚɟ ܨሺݔଶ, Ͳሻ ɢɦɟɟɬ ɨɫɨɛɟɧɧɨɫɬɶ ɬɢɩɚ �௞. Эɬɨ ɭɫɥɨɜɢɟ ɷɤɜɢɜɚɥɟɧɬɧɨ ɬɨɦɭ, 
ɱɬɨ ɮɭɧɤɰɢɹ ܨ′௫మሺݔଶ, Ͳሻ ɜ ɬɨɱɤɟ ݔଶ = Ͳ ɢɦɟɟɬ ɤɨɪɟɧɶ ɤɪɚɬɧɨɫɬɢ � ሺ� < ∞ሻ ɩɪɢ 
ɭɫɥɨɜɢɢ ܨ′௫మሺͲ,Ͳሻ = Ͳ. 

ȼ ɷɬɨɦ ɩɚɪɚɝɪɚɮɟ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɩɪɢ ݍ ൒ ଵଶ   ɢɧɬɟɝɪɚɥ (9) ɭɛɵɜɚɟɬ 
ɨɩɬɢɦɚɥɶɧɨ. Эɬɨ ɭɬɜɟɪɠɞɟɧɢɟ ɹɜɥɹɟɬɫɹ ɚɧɚɥɨɝɨɦ ɬɟɨɪɟɦɵ Ⱦ.Ɉɛɟɪɥɢɧɚ. 

Ⱦɨɤɚɡɚɧɵ  ɫɥɟɞɭɸɳɢɟ  ɬɟɨɪɟɦɵ: 
Ɍɟɨɪɟɦɚ қ.  ɉɭɫɬɶ ݍ ൒ ͳ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ ɢ �ሺ�ሻ ⊂ ℝଷ- 

ɫɟɦɟɣɫɬɜɨ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ, ɡɚɜɢɫɹɳɢɯ ɨɬ ɩɚɪɚɦɟɬɪɚ �  ,ℝ௠. ȿɫɥɢ ɮɚɡɨɜɚɹ ɮɭɧɤɰɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ �ሺͲሻא

ɢɦɟɟɬ ɨɫɨɛɟɧɧɨɫɬɶ ɬɢɩɚ �௞ ሺͳ ൑ � < ∞ሻ ɜ ɬɨɱɤɟ ሺͲ,Ͳ,Ͳሻ א �ሺͲሻ, ɬɨɝɞɚ 
ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ ɧɭɥɹ ܸ × ܷ ⊂ ℝଷ × ℝ௠ ɬɚɤɚɹ, ɱɬɨ ɩɪɢ ɥɸɛɨɣ 
ɮɭɧɤɰɢɢ � א ଴∞ሺܸܥ × ܷሻ, ɞɥɹ ɢɧɬɟɝɪɚɥɚ (7) ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ:  |̂ߤ௤ሺ�ሻ| ൑ ,⋅ሺ�||ܥ �ሻ||�మ|�| , 
ɝɞɟ ܥ - ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ.  
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Ɍɟɨɪɟɦɚ 3.  ɉɭɫɬɶ ݍ ൒ ͳ ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɜɟɳɟɫɬɜɟɧɧɨɟ ɱɢɫɥɨ, �ሺ�ሻ ⊂ ℝଷ- 

ɫɟɦɟɣɫɬɜɨ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɯ ɫɥɟɞɭɸ-

ɳɢɦ ɭɫɥɨɜɢɹɦ: 
1) Ƚɢɩɟɪɩɨɜɟɪɯɧɨɫɬɶ �ሺͲሻ ɫɨɞɟɪɠɢɬ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɜ ℝଷ ɢ ɯɨɬɹ ɛɵ 

ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɩɨɜɟɪɯɧɨɫɬɢ �ሺͲሻ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ ɨɬɥɢɱɧɚ ɨɬ 
ɧɭɥɹ. 

2) Ƚɚɭɫɫɨɜɚ ɤɪɢɜɢɡɧɚ ܭሺݔ, �ሻ ɧɚ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɢ �ሺ�ሻ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ: ܭ ≡ Ͳ. 

Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ ܸ × ܷ ⊂ ℝଷ × ℝ௠ 

ɬɚɤɚɹ, ɱɬɨ ɩɪɢ ɥɸɛɨɣ ɮɭɧɤɰɢɢ � א ଴∞ሺܸܥ × ܷሻ, ɞɥɹ ɢɧɬɟɝɪɚɥɚ (7) ɫɩɪɚɜɟɞɥɢɜɚ 
ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ:  |̂ߤ௤ሺ�ሻ| ൑ ,⋅ሺ�||ܥ �ሻ||�మ|�| , 
ɝɞɟ ܥ - ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ.  

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ ɬɟɨɪɟɦɵ 3 ɫɥɟɞɭɟɬ ɢɡ ɩɪɟɞɥɨɠɟɧɢɹ 3, ɚ  ɞɨɤɚɡɚɬɟɥɶɫɬɜɨ 
ɬɟɨɪɟɦɵ қ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɥɭɱɚɟɬɫɹ ɢɡ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦɵ 3. 

Ɋɚɫɫɦɨɬɪɢɦ ɨɰɟɧɤɭ ɢɧɬɟɝɪɚɥɚ (9) ɬɚɤɭɸ, ɱɬɨ ɮɚɡɨɜɚɹ ɮɭɧɤɰɢɹ ܨሺݔଶ, �ሻ - 

ɜɟɳɟɫɬɜɟɧɧɨɡɧɚɱɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɮɭɧɤɰɢɹ ɜ ɨɤɪɟɫɬɧɨɫɬɢ ɧɭɥɹ ɢ ɧɟ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɣ ɬɟɨɪɟɦɵ ȼɟɣɟɪɲɬɪɚɫɫɚ. 
ɉɪɟɞɥɨɠɟɧɢɟ 3. ɉɭɫɬɶ ܨሺݔଶ, �ሻ - ɜɟɳɟɫɬɜɟɧɧɨɡɧɚɱɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ 
ɮɭɧɤɰɢɹ ɜ ɧɚɱɚɥɟ ɤɨɨɪɞɢɧɚɬ. Ɍɨɝɞɚ ɫɭɳɟɫɬɜɭɟɬ ɨɤɪɟɫɬɧɨɫɬɶ ɧɚɱɚɥɚ ɤɨɨɪ-

ɞɢɧɚɬ ܹ × ܷ ⊂ ℝ × ℝ௠ ɬɚɤɚɹ, ɱɬɨ ɞɥɹ ɥɸɛɨɝɨ ɜɟɳɟɫɬɜɟɧɧɨɝɨ ɱɢɫɥɚ ݍ ൒ ଵଶ 

ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ:  |ܫ௤ሺ�ଷሻ| ൑ ௏|�ଷ|ଵଶ||�||ܥ . 
ȼ ɱɟɬɜɟɪɬɨɦ ɩɚɪɚɝɪɚɮɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɭɫɥɨɜɢɟ ݍ ൒ ଷଶ ɝɚɪɚɧɬɢɪɭɟɬ 

ɨɩɬɢɦɚɥɶɧɨɟ ɭɛɵɜɚɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɞɥɹ 
ɩɪɨɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ℝଷ. Ɉɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ  
ɷɬɨɝɨ ɩɚɪɚɝɪɚɮɚ ɹɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɬɟɨɪɟɦɚ.  
Ɍɟɨɪɟɦɚ 4.  ɉɭɫɬɶ � ⊂ ℝଷ- ɩɪɨɢɡɜɨɥɶɧɚɹ ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɝɢɩɟɪɩɨɜɟɪɯ-ɧɨɫɬɶ 
ɢ � ɮɢɤɫɢɪɨɜɚɧɧɚɹ ɮɭɧɤɰɢɹ ɫ ɤɨɦɩɚɤɬɧɵɦ ɧɨɫɢɬɟɥɟɦ. Ɍɨɝɞɚ ɩɪɢ ݍ ൒ ଷଶ ɞɥɹ 
ɢɧɬɟɝɪɚɥɚ (1) ɫɩɪɚɜɟɞɥɢɜɚ ɫɥɟɞɭɸɳɚɹ ɨɰɟɧɤɚ:  |̂ߤ௤ሺ�ሻ| ൑ |�|మ�||�||ܥ , 
ɝɞɟ ܥ -ɮɢɤɫɢɪɨɜɚɧɧɨɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɱɢɫɥɨ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɭɳɟɫɬɜɭɟɬ ɱɢɫɥɨ ݍ଴ א [ͳ, ଷଶ] ɬɚɤɨɟ, ɱɬɨ ɩɪɢ ݍ ൒  ଴ݍ

ɨɫɰɢɥɥɹɬɨɪɧɵɣ ɢɧɬɟɝɪɚɥ ɨɩɬɢɦɚɥɶɧɨ ɭɛɵɜɚɟɬ.  

ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɰɟɥɨɦ, ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɝɨɜɨɪɢɬɶ ɨ ɞɨɫɬɢɠɟɧɢɢ ɰɟɥɢ 
ɧɚɫɬɨɹɳɟɣ ɪɚɛɨɬɵ. ȼɫɟ ɨɫɧɨɜɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɹɜɥɹɸɬɫɹ ɧɨɜɵɦɢ ɢ ɜ 
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ɫɨɜɨɤɭɩɧɨɫɬɢ ɜɧɨɫɹɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɤɥɚɞ ɜ ɬɟɨɪɢɸ ɨɫɰɢɥɥɹɬɨɪɧɵɯ 
ɢɧɬɟɝɪɚɥɨɜ ɢ ɝɚɪɦɨɧɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ. Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨɫɜɹɳɟɧɚ 
ɢɫɫɥɟɞɨɜɚɧɢɸ ɨɰɟɧɤɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɦɟɪ, ɫɨɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ ɫɨɞɟɪɠɚɳɢɯ ɦɧɨɠɢɬɟɥɶ ɝɚɲɟɧɢɹ, ɨɰɟɧɤɟ 
ɨɫɰɢɥɥɹɬɨɪɧɵɯ ɢɧɬɟɝɪɚɥɨɜ ɫ ɮɚɡɨɣ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ, 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ Ɏɭɪɶɟ ɦɟɪ ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ ɞɥɹ ɩɪɨɢɡɜɨɥɶɧɵɯ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɟɜɤɥɢɞɨɜɚ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

ɉɨ ɨɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɵ ɩɪɢɲɥɢ ɤ 
ɫɥɟɞɭɸɳɢɦ ɜɵɜɨɞɚɦ: 

Қ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋɨɝɝɢ - ɋɬɟɣɧɚ ɞɥɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ,  ɤɨɬɨɪɨɣ  
ɯɨɬɹ ɛɵ ɨɞɧɚ ɢɡ ɝɥɚɜɧɵɯ ɤɪɢɜɢɡɧ ɨɬɥɢɱɧɚ ɨɬ ɧɭɥɹ. 

қ. ɉɨɤɚɡɚɧɚ ɬɨɱɧɨɫɬɶ ɩɨɥɭɱɟɧɧɨɣ ɨɰɟɧɤɢ ɞɥɹ ɩɨɤɚɡɚɬɟɥɹ ɝɚɭɫɫɨɜɨɣ 
ɤɪɢɜɢɡɧɵ. 

3. ɉɨɥɭɱɟɧɚ ɪɚɜɧɨɦɟɪɧɚɹ ɨɰɟɧɤɚ ɞɟɦɩɮɢɪɨɜɚɧɧɵɯ ɨɫɰɢɥɥɢɹɬɨɪɧɵɯ 
ɢɧɬɟɝɪɚɥɨɜ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟɦ Ɏɭɪɶɟ ɦɟɪ ɧɚ  ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɹɯ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

4. ɉɨɥɭɱɟɧɚ ɪɚɜɧɨɦɟɪɧɚɹ ɨɰɟɧɤɚ ɞɟɦɩɮɢɪɨɜɚɧɧɵɯ ɨɫɰɢɥɥɢɹɬɨɪɧɵɯ 
ɢɧɬɟɝɪɚɥɨɜ ɫ ɮɚɡɨɣ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɩɚɪɚɦɟɬɪɨɜ. 

5. ɉɨɥɭɱɟɧɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɋɨɝɝɢ - ɋɬɟɣɧɚ ɞɥɹ ɧɟɤɨɬɨɪɨɝɨ ɫɟɦɟɣɫɬɜɚ 
ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɝɢɩɟɪɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɟɯɦɟɪɧɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. 

6. ɇɚɣɞɟɧ ɩɨɤɚɡɚɬɟɥɶ ݍ ൒ ଷଶ, ɝɚɪɚɧɬɢɪɭɸɳɢɣ  ɨɩɬɢɦɚɥɶɧɨɟ ɭɛɵɜɚɧɢɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɞɥɹ ɩɪɢɡɜɨɥɶɧɵɯ ɚɧɚɥɢɬɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɜ ℝଷ. 

7. ɉɪɢɜɟɞɟɧ ɩɪɢɦɟɪ, ɩɨɤɚɡɵɜɚɸɳɢɣ ɫɜɹɡɶ ɦɟɠɞɭ ɨɩɬɢɦɚɥɶɧɨɣ 
ɭɛɵɜɚɧɢɢ  ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɦɟɪ, ɫ ɦɧɨɠɢɬɟɥɟɦ ɝɚɲɟɧɢɹ 
ɢ ɩɨɤɚɡɚɬɟɥɟɦ ɨɝɪɚɧɢɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɨɩɟɪɚɬɨɪɨɜ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɬɟɨɪɢɢ 
ɚɫɢɦɩɬɨɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɢ ɟɟ ɩɪɢɥɨɠɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ 
ɮɢɡɢɤɟ. 
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INTRODUCTION (abstract of PhD thesis) 

The aim of the research work is solving the  problem of   Sogge and Stein  on 

the optimal decaying  of the Fourier transform of measures with a damping factor 

for the particular class of analytic surfaces of three-dimensional Euclidean space.     

The object of the research work - is smooth surface carried measures 

concentrated on analytic hypersurfaces, the Fourier transform of measures with a 

damping factor and oscillatory integrals. Maximal operators associated to 

hypersurfaces. 

Scientific novelty of the research work is as follows: 

It is obtained solution of the Soggi - Stein problem for analytic hypersurfaces 

of three-dimensional space, for which at each point of the surface at least one of the 

principal curvatures does not vanish;  

The sharpness of the obtained estimate for the degree of Gaussian curvature  is 

shown; 

It is obtained a solution of the Sogge - Stein problem for the  family of analytic 

hypersurfaces with one nonvanishing principal curvature of the three-dimensional 

space. 

It is proved the uniform estimates for damped oscillatory integrals with phase, 

which contains small parameters. Also it is obtained uniform estimates for 

oscillatory integrals defined by the Fourier transform of measures supported on a 

family of analytic hypersurfaces.  

It is found an exponent ݍ ൒ ͵/ʹ  that guarantees the optimal decay rate of the 

Fourier transform of surface-carried measures for any analytic surfaces in ℝଷ; 

The example is given which  shows the relationship between the optimal decay 

of the Fourier transform of surface carried measures, with the damping factor and 

the boundedness exponent of the corresponding maximal operators. 

Implementation of the research results.  Based on the results obtained, 

according to estimates, oscillatory integrals with a damping factor: 

the results obtained pertaining to estimates of oscillating integrals with a 

НКmpТЧР ПКМtШr КrО usОН ТЧ tСО КrtТМХО “OЧ КrМСТmОНОКЧ гОtК ПuЧМtТШЧs КЧd newton 

pШХвСОНrК” puЛХТsСОН ТЧ tСО ПШrОТРЧ УШurЧКХ “JШurЧКХ ШП MКtСОmКtОМКХ AЧКХвsТs КЧН 
AppХТМКtТШЧs”, VШХumО 473, IssuО қ, қ0Қ9, p.ҚқҚ5-1233 (IF = 1.22) in the study of 

an arithmetic zeta function defined using a polynomial function in many complex 

variables. The application of these results made it possible to determine the pole 

located near the origin of the meromorphic continuation of the zeta function defined 

by the holomorphic function; 

estimates of the Fourier transform of measures concentrated on families of 

analytic surfaces of three-dimensional Euclidean space, with a damping factor, are 

usОН ТЧ tСО КrtТМХОs “OЧ tСО BШuЧНОНЧОss ШП MКбТmКХ OpОrКtШrs AssШМТКtОН аТtС 
HвpОrsurПКМОs” КЧН “OЧ tСО АОТОrstrКss PrОpКrКtТШЧ TСОШrОm” puЛХТsСОН ТЧ ПШrОТРЧ 
jШurЧКХs (“CШЧtОmpШrКrв MКtСОmКtТМs. FuЧНКmОЧtКХ НТrОМtТШЧs. ”RussТК қ0Қ8. 
Volume 64, Issue 4. Pages 650-68Қ. NШ. 3 (IF = 0.қ5),“ AЧЧКХОs PШХШЧТМТ 
MКtСОmКtТМТ ”Ққ3 (қ0Қ9), p. 473-479 (IF = 0.9).) to find boundedness exponent of 
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maximal operators and investigation of the behavior of the Fourier transform of 

measures at infinity. Application of scientific results made it possible to estimate the 

maximum operator in the space of functions integrable with degree and to determine 

the behavior of the Fourier transform of measures using the Weierstrass polynomial 

method; 

the estimates obtained for maximal operators in the space of integrable 

functions to a certain degree and the boundedness property  of maximal operators in 

the space of summable functions were used in the research of the foreign scientific 

grant number AP05131268 to study a solution to the Cauchy problem of hyperbolic 

equations (The International University Kazakh-Turkish named after Khoja Ahmed 

Yasawi, Certificate  dated September 11, 2020) Application of the scientific results 

gave possibility to obtain apriori estimates for solution to  the Cauchy problem for  

hyperbolic equations. 

The structure and volume of the thesis. The thesis consists of an introduction, 

three chapters, conclusion and bibliography. The volume of the thesis is 107 pages. 
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