
ɎɈɊɆɍȼȺɇɇə ɉɊɈɎȿɋȱɃɇɂɏ ɄɈɆɉȿɌȿɇɌɇɈɋɌȿɃ 

ɆȺɃȻɍɌɇȱɏ ȱɇɀȿɇȿɊȱȼ ȼ ɉɊɈɐȿɋȱ Ȳɏ ɉɊɈȿɄɌɇɈȲ ȾȱəɅЬɇɈɋɌȱ 
ɇȺ ɁȺɇəɌɌəɏ Ɂ ȼɂЩɈȲ ɆȺɌȿɆȺɌɂɄɂ 

 

Ɂ. ȼ. Ȼɨɧɞɚɪɟɧɤɨ ɤɚɧɞ. ɩɟɞ.ɧɚɭɤ 

ɋ. Ⱥ. Ʉɢɪɢɥɚɳɭɤ ɤɚɧɞ. ɩɟɞ.ɧɚɭɤ 

ȼɿɧɧɢɰɶɤɢɣ ɧɚɰɿɨɧɚɥɶɧɢɣ ɬɟɯɧɿɱɧɢɣ ɭɧɿɜɟɪɫɢɬɟɬ 

 

ɍ ɡɜ'ɹɡɤɭ ɡ ɪɨɡɜɢɬɤɨɦ ɬɟɯɧɿɤɢ, ɭɫɤɥɚɞɧɟɧɧɹɦ ɩɪɢɫɬɪɨʀɜ, ɳɨ 

ɜɢɤɨɪɢɫɬɨɜɭɸɬɶɫɹ ɜ ɰɿɣ ɝɚɥɭɡɿ, ɩɿɞɜɢɳɟɧɧɹɦ ʀɯ ɬɨɱɧɨɫɬɿ, ɜɩɪɨɜɚɞɠɟɧɧɹɦ ɭ 

ɜɢɪɨɛɧɢɰɬɜɨ ɧɚɧɨ-ɬɟɯɧɨɥɨɝɿɣ ɡɪɨɫɬɚɸɬɶ ɜɢɦɨɝɢ ɞɨ ɤɨɦɩɟɬɟɧɰɿɣ ɜɢɩɭɫɤɧɢɤɿɜ 

ɜɢɳɢɯ  ɧɚɜɱɚɥɶɧɢɯ ɿɧɠɟɧɟɪɧɨ-ɬɟɯɧɿɱɧɢɯ ɡɚɤɥɚɞɿɜ. ɋɭɱɚɫɧɿ ɭɦɨɜɢ ɩɨɬɪɟɛɭɸɬɶ  

ɮɚɯɿɜɰɿɜ, ɡɞɚɬɧɢɯ ɩɪɚɰɸɜɚɬɢ ɜ ɭɦɨɜɚɯ ɠɨɪɫɬɤɨʀ ɤɨɧɤɭɪɟɧɰɿʀ, ɳɨ ɿ ɩɪɢɡɜɨɞɢɬɶ 

ɞɨ ɡɪɨɫɬɚɧɧɹ ɜɢɦɨɝ ɩɪɚɰɟɞɚɜɰɿɜ ɞɨ ɜɢɩɭɫɤɧɢɤɿɜ ɿ ɫɚɦɨʀ ɥɸɞɢɧɢ ɞɨ ɹɤɨɫɬɿ 

ɨɫɜɿɬɢ.  

ȼɢɡɧɚɱɚɥɶɧɟ ɡɧɚɱɟɧɧɹ ɜ ɪɚɦɤɚɯ ɞɚɧɨʀ ɫɬɚɬɬɿ ɦɚɸɬɶ ɩɟɞɚɝɨɝɿɱɧɿ 

ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ ɩɪɨɛɥɟɦ ɩɪɨɮɟɫɿɣɧɨʀ ɩɿɞɝɨɬɨɜɤɢ (Ю.Ȼɚɛɚɧɫɶɤɢɣ, ɋ.Ȼɚɬɢɲɟɜ, 

Ⱥ.Ȼєɥɹєɜɚ, ȼ.Ȼɟɫɩɚɥɶɤɨ,Ɉ.Єɩɿɲɟɜɚ, Ю.Ʉɨɥɹɝɿɧ, ɇ.Ɍɚɥɢɡɿɧɚ, ɋ.Ɍɚɬɶɹɧɟɧɤɨ, 

ȿ.Ɂɚɪɢɩɨɜɚ, ȿ.Ɂɟєɪ, Ⱥ.Хɭɬɨɪɫɶɤɢɣ ɬɚ ɿɧ.), ɿɡ ɩɪɨɛɥɟɦ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ 

ɤɨɦɩɟɬɟɧɬɧɨɫɬɿ (Є.Ȼɨɧɞɚɪɟɜɫɶɤɚ, І.Ɂɢɦɨɜɚ,ɋ.ɋɤɚɪɛɢɱ ɬɚ ɿɧ.); ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ 

ɩɪɨɛɥɟɦ ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɧɚɜɱɚɧɧɿ ɩɪɨɮɟɫɿɣɧɨ ɣ ɩɪɚɤɬɢɤɨ-ɨɪɿєɧɬɨɜɚɧɢɯ ɡɚɞɚɱ 

(Ʉ.ȼɥɚɫɟɧɤɨ, ȼ.Ʉɥɨɱɤɨ, Ɍ.Ɇɚɤɫɢɦɨɜɚ, Ɉ.ɋɤɚɮɚ, ɇ.ɋɤɨɪɨɛɨɝɚɬɨɜɚ, ɬɚ ɿɧ.), 

ɦɟɬɨɞɨɥɨɝɿɱɧɿ ɞɨɫɥɿɞɠɟɧɧɹ ɿɡ ɩɪɨɛɥɟɦɢ ɜɢɤɨɪɢɫɬɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ 

ɬɟɯɧɨɥɨɝɿɣ (Ɇ.ɀɚɥɞɚɤ, Ɉ.ɀɢɥɶɰɨɜ, Ɍ.Ɉɥɿɣɧɢɤ, ɋ.Ɋɚɤɨɜ, Ɂ.ɋɥєɩɤɚɧɶ, 

Ɉ.ɋɤɚɮɚ, Ƚ.Ɍɨɪɛɿɧ ɬɚ ɿɧ.). 

Ⱥɧɚɥɿɡ ɫɬɚɧɭ ɩɪɨɰɟɫɭ ɜɢɜɱɟɧɧɹ ɦɚɬɟɦɚɬɢɤɢ ɭ ɜɢɳɢɯ ɧɚɜɱɚɥɶɧɢɯ 

ɬɟɯɧɿɱɧɢɯ ɡɚɤɥɚɞɚɯ, ɩɪɨɜɟɞɟɧɢɣ ɧɚ ɨɫɧɨɜɿ ɜɢɜɱɟɧɧɹ ɩɫɢɯɨɥɨɝɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ, 

ɦɟɬɨɞɢɱɧɨʀ ɥɿɬɟɪɚɬɭɪɢ ɬɚ ɞɨɫɜɿɞɭ ɜɢɤɥɚɞɚɧɧɹ ɦɚɬɟɦɚɬɢɤɢ, ɧɚɞɚɜ ɦɨɠɥɢɜɿɫɬɶ 

ɜɢɹɜɢɬɢ ɧɚɫɬɭɩɧɿ ɩɪɨɬɢɪɿɱɱɹ ɦɿɠ: ɜɢɦɨɝɚɦɢ ɫɭɱɚɫɧɨɝɨ ɜɢɪɨɛɧɢɰɬɜɚ ɿ 

ɫɭɫɩɿɥɶɫɬɜɚ, ɳɨ ɩɪɟɞ'ɹɜɥɹɸɬɶɫɹ ɞɨ ɜɫɿɯ ɞɢɫɰɢɩɥɿɧ, ɭ ɬɨɦɭ ɱɢɫɥɿ ɣ ɞɨ 

ɦɚɬɟɦɚɬɢɤɢ ɩɨ ɮɨɪɦɭɜɚɧɧɸ ɩɪɨɮɟɫɿɣɧɢɯ ɭɦɿɧɶ ɿ ɧɚɜɢɱɨɤ ɫɬɭɞɟɧɬɿɜ ɜɢɳɢɯ 

ɧɚɜɱɚɥɶɧɢɯ ɬɟɯɧɿɱɧɢɯ ɡɚɤɥɚɞɿɜ ɿ ɩɪɚɤɬɢɤɨɸ ɪɟɚɥɿɡɚɰɿʀ ɰɢɯ ɜɢɦɨɝ; 



ɧɟɨɛɯɿɞɧɿɫɬɸ ɿɧɬɟɝɪɚɰɿʀ ɤɭɪɫɭ ɜɢɳɨʀ ɦɚɬɟɦɚɬɢɤɢ ɡ ɰɢɤɥɨɦ 

ɡɚɝɚɥɶɧɨɩɪɨɮɟɫɿɣɧɢɯ ɿ ɫɩɟɰɿɚɥɶɧɢɯ ɞɢɫɰɢɩɥɿɧ ɿ ɪɟɚɥɶɧɢɦ ɫɬɚɧɨɦ ɧɚɜɱɚɥɶɧɨɝɨ 

ɩɪɨɰɟɫɭ ɜ ɫɢɫɬɟɦɿ ɜɢɳɨʀ ɩɪɨɮɟɫɿɣɧɨʀ ɨɫɜɿɬɢ; ɩɨɬɟɧɰɿɚɥɨɦ ɨɪɝɚɧɿɡɚɰɿʀ ɪɿɡɧɢɯ 

ɮɨɪɦ ɫɚɦɨɫɬɿɣɧɨʀ ɪɨɛɨɬɢ ɫɬɭɞɟɧɬɿɜ ɞɥɹ ɪɟɚɥɿɡɚɰɿʀ ɩɪɨɮɟɫɿɣɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ 

ɦɚɬɟɦɚɬɢɱɧɢɯ ɤɭɪɫɿɜ ɿ ɧɟɞɨɫɬɚɬɧɶɨ ɟɮɟɤɬɢɜɧɢɦ ɜɢɤɨɪɢɫɬɚɧɧɹɦ ɰɶɨɝɨ 

ɩɨɬɟɧɰɿɚɥɭ.  ɉɟɜɧɨɸ ɦɿɪɨɸ ɪɨɡɜ’ɹɡɚɧɧɹ ɬɚɤɢɯ ɩɪɨɬɢɪɿɱ ɦɨɠɥɢɜɨ ɡɚ ɪɚɯɭɧɨɤ 

ɪɟɚɥɿɡɚɰɿʀ ɩɪɢɧɰɢɩɭ ɨɩɬɢɦɚɥɶɧɨɝɨ ɩɨєɞɧɚɧɧɹ ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɫɬɿ ɣ 

ɩɪɨɮɟɫɿɣɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ ɜɢɜɱɟɧɧɹ ɦɚɬɟɦɚɬɢɤɢ ɭ ɜɢɳɢɯ  ɧɚɜɱɚɥɶɧɢɯ 

ɬɟɯɧɿɱɧɢɯ ɡɚɤɥɚɞɚɯ. 

Ɇɢ ɩɪɨɩɨɧɭєɦɨ ɡɦɿɫɬɨɜɟ ɬɚ ɨɪɝɚɧɿɡɚɰɿɣɧɟ ɧɚɩɨɜɧɟɧɧɹ ɫɢɫɬɟɦɢ 

ɮɨɪɦɭɜɚɧɧɹ ɤɨɦɩɟɬɟɧɬɧɨɫɬɟɣ ɫɬɭɞɟɧɬɿɜ ɡɚ ɪɚɯɭɧɨɤ ɪɟɚɥɿɡɚɰɿʀ ɩɟɜɧɢɯ ɦɟɬɨɞɿɜ 

ɿ ɬɟɯɧɨɥɨɝɿɣ ɧɚɜɱɚɧɧɹ. Ɉɞɧɿєɸ ɡ ɬɚɤɢɯ ɬɟɯɧɨɥɨɝɿɣ, ɧɚ ɧɚɲ ɩɨɝɥɹɞ, є ɩɪɨɟɤɬɧɚ 

ɬɟɯɧɨɥɨɝɿɹ ɧɚɜɱɚɧɧɹ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ ɱɢɫɟɥɶɧɢɯ ɦɟɬɨɞɿɜ ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ 

ɪɿɜɧɹɧɶ ɩɟɪɟɞɛɚɱɚɸɬɶ ɜɢɤɨɧɚɧɧɹ ɪɿɡɧɨɦɚɧɿɬɧɢɯ ɨɩɟɪɚɰɿɣ ɿɡ ɪɿɡɧɢɯ ɝɚɥɭɡɟɣ 

ɡɧɚɧɶ, ɬɨɦɭ є ɦɨɠɥɢɜɿɫɬɶ ɫɬɜɨɪɟɧɧɹ ɩɪɨɟɤɬɿɜ ɩɪɚɤɬɢɱɧɨɝɨ ɡɚɫɬɨɫɭɜɚɧɧɹ . 

Ɋɨɡɝɥɹɧɟɦɨ ɦɨɠɥɢɜɨɫɬɿ ɜɢɤɨɪɢɫɬɚɧɧɹ ɦɟɬɨɞɭ ɩɪɨɟɤɬɿɜ ɧɚ ɤɨɧɤɪɟɬɧɨɦɭ 

ɩɪɢɤɥɚɞɿ.  

ɇɚɡвɚ ɩɪɨеɤɬɭ: «Ɉɰɿɧɸɜɚɧɧɹ ɪɿɡɧɢɰɿ ɜɯɿɞɧɨɝɨ ɿ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɿɜ 

ɫɢɫɬɟɦɢ ɫɬɟɠɟɧɧɹ ɪɚɞɿɨɥɨɤɚɬɨɪɚ» 

ɋɬɢɫɥɢɣ ɨɩɢɫ. ɇɟɨɛɯɿɞɧɨ ɨɰɿɧɢɬɢ ɪɿɡɧɢɰɸ ɜɯɿɞɧɨɝɨ ɿ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɿɜ 

ɫɢɫɬɟɦɢ ɫɬɟɠɟɧɧɹ ɪɚɞɿɨɥɨɤɚɬɨɪɚ. 

ɉɨвɧɢɣ ɨɩɢɫ ɩɪɨеɤɬɭ. ɋɩɪɨɳɟɧɚ ɦɨɞɟɥɶ ɫɢɫɬɟɦɢ ɫɬɟɠɟɧɧɹ 

ɪɚɞɿɨɥɨɤɚɬɨɪɚ ɫɮɨɪɦɭɥɶɨɜɚɧɚ ɭ ɜɢɝɥɹɞɿ ɞɢɮɟɪɟɧɰɿɚɥɶɧɨɝɨ ɪɿɜɧɹɧɧɹ: 

1 2
( ) ( ) ( ) ( )x t k x t k x t f t    , ɞɟ   ( )f t - ɜɯɿɞɧɢɣ ɫɢɝɧɚɥ, ( )x t - ɜɢɯɿɞɧɢɣ 

ɫɢɝɧɚɥ, ɧɚɩɪɢɤɥɚɞ: 

1 2
3, 5, ( ) 4sin(3 )k k f t t   , ɨɬɠɟ 

3 5 4sin(3 ), (0) 0, (0) 0x x x t x x       .                          

 



Ɂɚɜɞɚɧɧɹ ɩɨɥɹɝɚє ɜ ɨɰɿɧɸɜɚɧɧɿ ɪɿɡɧɢɰɿ ɜɯɿɞɧɨɝɨ ɿ ɜɢɯɿɞɧɨɝɨ ɫɢɝɧɚɥɿɜ, 

ɪɨɡɝɥɹɧɭɬɨ ɜɢɩɚɞɤɢ ɚɩɪɨɤɫɢɦɚɰɿʀ ɮɭɧɤɰɿʀ ( )f t  ɦɧɨɝɨɱɥɟɧɚɦɢ, ɫɩɥɚɣɧ-

ɮɭɧɤɰɿɹɦɢ, ɹɤɳɨ ɜɿɞɨɦɿ ɡɧɚɱɟɧɧɹ ɮɭɧɤɰɿɣ (0), (1), (2), (3)f f f f .  

Ɍɚɤɢɦ ɱɢɧɨɦ, ɭ ɩɪɨɰɟɫɿ ɩɪɨɟɤɬɧɨʀ ɞɿɹɥɶɧɨɫɬɿ ɭ ɫɬɭɞɟɧɬɿɜ:  

1) ɮɨɪɦɭɸɬɶɫɹ ɭɦɿɧɧɹ ɿ ɧɚɜɢɱɤɢ ɩɪɨɟɤɬɭɜɚɧɧɹ ɿɧɠɟɧɟɪɧɨʀ ɞɿɹɥɶɧɨɫɬɿ;  

2) ɪɨɡɜɢɜɚɸɬɶɫɹ ɤɨɦɭɧіɤɚɬиɜɧі ɡɞɿɛɧɨɫɬɿ (ɩɿɞ ɱɚɫ ɨɛɝɨɜɨɪɟɧɧɹ ɬɜɨɪɱɢɯ 

ɡɚɜɞɚɧɶ, ɡɚɯɢɫɬɭ ɜɥɚɫɧɢɯ ɿɞɟɣ); ɨɫɨɛиɫɬіɫɧі (ɤɪɟɚɬɢɜɧɿɫɬɶ, ɝɧɭɱɤɿɫɬɶ 

ɦɢɫɥɟɧɧɹ); ɫɨціɚɥьɧі (ɬɨɥɟɪɚɧɬɧɿɫɬɶ ɞɨ ɞɭɦɤɢ ɿɧɲɢɯ, ɡɞɿɛɧɨɫɬɿ ɞɨ 

ɤɨɥɟɤɬɢɜɧɨʀ ɞɿɹɥɶɧɨɫɬɿ). 

 

Ʌɿɬɟɪɚɬɭɪɚ 

1. Ȼɨɧɞɚɪɟɧɤɨ Ɂ. ȼ. Ɇɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ ɿɧɮɨɪɦɚɰɿɣɧɢɯ ɬɟɯɧɨɥɨɝɿɣ 

ɪɨɡɜ’ɹɡɭɜɚɧɧɹ ɞɢɮɟɪɟɧɰɿɚɥɶɧɢɯ ɪɿɜɧɹɧɶ ɭ ɬɟɯɧɿɱɧɢɯ ɭɧɿɜɟɪɫɢɬɟɬɚɯ : ɚɜɬɨɪɟɮ. 

ɞɢɫ. ɧɚ ɡɞɨɛɭɬɬɹ ɧɚɭɤɨɜɨɝɨ ɫɬɭɩɟɧɹ ɤɚɧɞ. ɩɟɞ. ɧɚɭɤ: ɫɩɟɰ: 13.00.02 «Ɍɟɨɪɿɹ ɬɚ 

ɦɟɬɨɞɢɤɚ ɧɚɜɱɚɧɧɹ (ɿɧɮɨɪɦɚɬɢɤɚ)» /  Ɂ. ȼ. Ȼɨɧɞɚɪɟɧɤɨ. – Ʉɢʀɜ, 2010. – 20 ɫ. 

2. ȼɥɚɫɟɧɤɨ Ʉ. ȼ. ɉɪɨ ɧɟɨɛɯɿɞɧɿɫɬɶ ɮɨɪɦɭɜɚɧɧɹ ɩɪɨɮɟɫɿɣɧɨʀ ɫɩɪɹɦɨɜɚɧɨɫɬɿ 

ɫɬɭɞɟɧɬɿɜ ɿɧɠɟɧɟɪɧɨ-ɩɟɞɚɝɨɝɿɱɧɨʀ ɚɤɚɞɟɦɿʀ ɜ ɩɪɨɰɟɫɿ ɜɢɜɱɟɧɧɹ ɜɢɳɨʀ 

ɦɚɬɟɦɚɬɢɤɢ // Ɇɿɠɧɚɪɨɞɧɚ ɧɚɭɤɨɜɨ-ɩɪɚɤɬɢɱɧɚ ɤɨɧɮɟɪɟɧɰɿɹ. Ɇɚɬɟɦɚɬɢɱɧɚ 
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