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ɆɈȾȿɅɂɊɈȼȺɇɂȿ ɊȺɋɉɊɈɋɌɊȺɇȿɇɂə ɈɉɌɂɑȿɋɄɈȽɈ 
ɋɂȽɇȺɅȺ ɑȿɊȿɁ ɉȺɊȺȻɈɅɂɑȿɋɄɂɃ ȼɈɅɇɈȼɈȾ ɇȺ 

ɈɋɇɈȼȿ ȾɊɈȻɇɈȽɈ ɉɊȿɈȻɊȺɁɈȼȺɇɂə ɎɍɊɖȿ 

 
Ɋ.Ɉ. Ɂɭɛɰɨɜ1, Ɇ.ɋ. Ʉɢɪɢɥɟɧɤɨ1,2 

 

1ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 
(ɧɚɰɢɨɧɚɥɶɧɵɣ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ), 

2ɂɧɫɬɢɬɭɬ ɫɢɫɬɟɦ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɊȺɇ 
 

ɋɦɨɞɟɥɢɪɨɜɚɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɟɬɨɜɨɝɨ ɩɭɱɤɚ ɱɟɪɟɡ ɩɚɪɚɛɨɥɢɱɟɫɤɭɸ ɫɪɟɞɭ. Ⱦɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɛɵɥɢ 
ɪɚɫɫɦɨɬɪɟɧɵ 5 ɦɟɬɨɞɨɜ, γ ɢɡ ɤɨɬɨɪɵɯ ɪɟɚɥɢɡɨɜɚɧɵ ɜ ɫɪɟɞɟ εКЭХКЛ. ɑɢɫɥɟɧɧɨ ɪɚɫɫɱɢɬɚɧɵ ɫɨɛɫɬɜɟɧɧɵɟ 
ɮɭɧɤɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ. ɉɪɨɜɟɞɟɧɨ ɢɯ ɫɪɚɜɧɟɧɢɟ ɫ ɚɧɚɥɢɬɢɱɟɫɤɢɦɢ ɫɨɛɫɬɜɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɥɹ ɫɥɭɱɚɹ 
ɛɟɫɤɨɧɟɱɧɨɣ ɩɪɹɦɨɣ. 
 

Ⱦɪɨɛɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ (ȾɪɉɎ) ɨɬɧɨɫɢɬɫɹ ɤ ɫɟɦɟɣɫɬɜɭ ɥɢɧɟɣɧɵɯ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɨɛɨɛщɚɸщɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ. ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɨɛɵɱɧɨ 
ɢɧɬɟɪɩɪɟɬɢɪɭɸɬ ɤɚɤ ɩɟɪɟɯɨɞ ɢɡ ɜɪɟɦɟɧɧɨɣ ɨɛɥɚɫɬɢ ɫɢɝɧɚɥɚ ɜ ɟɝɨ ɱɚɫɬɨɬɧɭɸ ɨɛɥɚɫɬɶ. 

Ʉɚɧɨɧɢɱɟɫɤɨɟ ȾɪɉɎ ɪɚɫɫɦɨɬɪɟɧɨ ɜ ɪɚɛɨɬɟ Д1Ж ɤɚɤ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɫɬɟɩɟɧɢ 
, ɝɞɟ  – ɞɟɣɫɬɜɢɬɟɥɶɧɨɟ ɱɢɫɥɨ. Ɍɚɤɠɟ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ȾɪɉɎ ɤɚɤ ɨɩɟɪɚɰɢɸ 
ɜɪɚщɟɧɢɹ ɱɚɫɬɨɬɧɨ-ɜɪɟɦɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ (ɮɭɧɤɰɢɢ ȼɢɝɧɟɪɚ) ɧɚ ɧɟɤɨɬɨɪɵɣ ɭɝɨɥ ДβЖ. 

ɂɡɧɚɱɚɥɶɧɨ ȾɪɉɎ ɩɪɢɦɟɧɹɥɨɫɶ ɜ ɨɛɥɚɫɬɢ ɤɜɚɧɬɨɜɨɣ ɦɟɯɚɧɢɤɢ. Ɉɞɧɚɤɨ ɜ 
ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɨɧɨ ɩɪɢɜɥɟɤɥɨ ɩɨɜɵɲɟɧɧɨɟ ɜɧɢɦɚɧɢɟ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɜ ɨɩɬɢɤɟ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɨɛɲɢɪɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɟɝɨ ɫɜɨɣɫɬɜɚɦ, ɨɩɬɢɱɟɫɤɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɢ ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɩɪɢɥɨɠɟɧɢɹɯ ɜ ɨɩɬɢɤɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹщɟɟ ɜɪɟɦɹ 
ȾɪɉɎ ɚɤɬɢɜɧɟɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɨɩɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɢɧɮɨɪɦɚɰɢɢ ДγЖ. Ʉɪɨɦɟ ɬɨɝɨ, ɱɬɨ 
ɞɪɨɛɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɭɞɨɛɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɩɪɢ ɨɩɢɫɚɧɢɢ ɪɚɡɥɢɱɧɵɯ 
ɹɜɥɟɧɢɣ ɜ ɨɩɬɢɤɟ ɢ ɤɜɚɧɬɨɜɨɣ ɦɟɯɚɧɢɤɟ, ɞɪɨɛɥɟɧɢɟ ɧɟɤɨɬɨɪɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚёɬ 
ɧɨɜɭɸ ɫɬɟɩɟɧɶ ɫɜɨɛɨɞɵ (ɩɨɪɹɞɨɤ ɞɪɨɛɥɟɧɢɹ), ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɛɨɥɟɟ 
ɩɨɥɧɨɝɨ ɨɩɢɫɚɧɢɹ ɨɛɴɟɤɬɚ/ɫɢɝɧɚɥɚ ɢɥɢ ɤɚɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɤɨɞɢɪɭɸщɢɣ ɩɚɪɚɦɟɬɪ.  

ȾɪɉɎ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɵɯ ɭɪɚɜɧɟɧɢɣ, ɜ ɤɜɚɧɬɨɜɨɣ 
ɦɟɯɚɧɢɤɟ ɢ ɤɜɚɧɬɨɜɨɣ ɨɩɬɢɤɟ, ɜ ɨɩɬɢɱɟɫɤɨɣ ɬɟɨɪɢɢ ɞɢɮɪɚɤɰɢɢ, ɜ ɨɩɢɫɚɧɢɢ ɨɩɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɨɩɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɟ ɫɢɝɧɚɥɨɜ, ɜɤɥɸɱɚɹ ɩɪɢɦɟɧɟɧɢɟ ɱɚɫɬɨɬɧɵɯ ɮɢɥɶɬɪɨɜ, 
ɜɪɟɦɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɢ ɦɭɥɶɬɢɩɥɟɤɫɢɪɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɫɩɨɡɧɚɜɚɧɢɢ ɨɛɪɚɡɨɜ, ɜ 
ɜɟɣɜɥɟɬ-ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɯ, ɩɪɢ ɨɩɟɪɚɰɢɹɯ ɧɚɞ МСТЫЩ-ɮɭɧɤɰɢɹɦɢ, ɩɪɢ ɤɨɞɢɪɨɜɚɧɢɢ, 
ɫɨɡɞɚɧɢɢ ɧɟɣɪɨɧɧɵɯ ɫɟɬɟɣ ɢ ɞɪ. ɉɨɞɪɨɛɧɵɣ ɨɛɡɨɪ ɩɪɢɥɨɠɟɧɢɣ ɦɨɠɧɨ ɧɚɣɬɢ ɜ ɪɚɛɨɬɟ Ɍ. 
Ⱥɥɢɟɜɨɣ ɫ ɫɨɚɜɬɨɪɚɦɢ ДγЖ.  

ɋɪɟɞɢ ɦɟɬɨɞɨɜ ɨɩɬɢɱɟɫɤɨɣ ɪɟɚɥɢɡɚɰɢɢ ȾɪɉɎ ɦɨɠɧɨ ɧɚɡɜɚɬɶ ɦɨɞɭɥɶɧɭɸ ɥɢɧɡɨɜɭɸ 
ɫɢɫɬɟɦɭ, ɫɢɫɬɟɦɭ ɢɡ ɧɟɫɤɨɥɶɤɢɯ ɫɮɟɪɢɱɟɫɤɢɯ ɢ/ɢɥɢ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɥɢɧɡ Д4  – 8]. 

ɇɟɤɨɬɨɪɵɟ ɢɡ ɬɚɤɢɯ ɫɢɫɬɟɦ, ɨɫɨɛɟɧɧɨ ɫ ɰɢɥɢɧɞɪɢɱɟɫɤɢɦɢ ɥɢɧɡɚɦɢ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɚɫɬɢɝɦɚɬɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɮɨɪɦɢɪɨɜɚɧɢɹ ɜɢɯɪɟɜɵɯ ɩɭɱɤɨɜ Д5, 8 – 10]. 

Ɉɞɧɢɦ ɢɡ ɩɪɢɥɨɠɟɧɢɣ ȾɪɉɎ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɫɜɟɬɨɜɨɝɨ 
ɢɡɥɭɱɟɧɢɹ ɜ ɫɪɟɞɚɯ ɫ ɝɪɚɞɢɟɧɬɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ [11, 12]. 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɢɦɟɧɹɟɬɫɹ ɨɞɧɨɦɟɪɧɨɟ ȾɪɉɎ ɞɥɹ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɨɩɬɢɱɟɫɤɢɯ ɫɢɝɧɚɥɨɜ ɜ ɨɩɬɢɱɟɫɤɨɦ ɜɨɥɧɨɜɨɞɟ ɫ ɩɚɪɚɛɨɥɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɶɸ ɩɨɤɚɡɚɬɟɥɹ ɩɪɟɥɨɦɥɟɧɢɹ. ɋɨɛɫɬɜɟɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɞɚɧɧɨɝɨ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɦɨɞɵ Ƚɚɭɫɫɚ-ɗɪɦɢɬɚ. 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɩɪɢ ɦɨɞɟɥɢɪɨɜɚɧɢɢ ɭɞɟɥɟɧɨ ɩɭɱɤɚɦ ɗɣɪɢ-Ƚɚɭɫɫɚ, ɤɨɬɨɪɵɟ 
ɩɟɪɟɧɨɫɹɬ ɤɨɧɟɱɧɭɸ ɦɨщɧɨɫɬɶ, ɫɨɯɪɚɧɹɹ ɫɜɨɣɫɬɜɚ ɧɟɞɢɮɪɚɝɢɪɭɸщɟɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɦ ɭɱɚɫɬɤɟ, ɢ ɦɨɝɭɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɫ ɨɱɟɧɶ ɯɨɪɨɲɢɦ 
ɩɪɢɛɥɢɠɟɧɢɟɦ. Д1γЖ 
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 Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɟɬɨɜɨɝɨ ɥɭɱɚ ɱɟɪɟɡ AψωD – ɫɢɫɬɟɦɭ ɜ ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ 
ɨɩɢɫɵɜɚɟɬɫɹ ɢɧɬɟɝɪɚɥɨɦ Ƚɸɣɝɟɧɫɚμ 

ଶܷሺݔଶሻ = √ ܤߨʹ݅݇ ∫ ଵܷሺݔଵሻ݁ ௜௞ଶ஻(஺௫భమ−ଶ௫భ௫మ+஽௫మమ൯݀ݔଵ+∞

−∞

, (1) 

ɝɞɟ ݇ = ଶగఒ . 

Ⱦɥɹ ɫɪɟɞɵ ɫ ɝɪɚɞɢɟɧɬɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɟɥɨɦɥɟɧɢɹ ݊ = ݊଴ ቀͳ − ௫మଶ௔మቁ ɦɚɬɪɢɰɚ 
AψωD ɫɢɫɬɟɦɵ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸщɢɣ ɜɢɞ (ɩɪɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɩɭɱɤɚ ɨɬ �ଵ = Ͳ ɞɨ �ଶ = �): 

ܣ] ܥܤ [ܦ = [ cos ቀ�ܽቁ ܽ sin ቀ�ܽቁ− sin ቀ�ܽቁ /ܽ cos ቀ�ܽቁ ] 
2) 

ɉɪɢ ɞɚɧɧɨɦ ɜɢɞɟ ɦɚɬɪɢɰɵ ɢɧɬɟɝɪɚɥ (1) ɩɟɪɟɯɨɞɢɬ ɜ ɞɪɨɛɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
Ɏɭɪɶɟ. 

ɉɨɥɧɵɣ ɧɚɛɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɮɭɧɤɰɢɣ ɞɪɨɛɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ – ɮɭɧɤɰɢɢ 
Ƚɚɭɫɫɚ – ɗɪɦɢɬɚμ ℱఈ[߰௡ሺݔሻ] = ݁−௜ఈ௡గ ଶ⁄ ߰௡ሺݔሻ, ߰௡ሺݔሻ = ʹଵ ସ⁄√ʹ௡݊!ܪ௡(√ʹݔߨ൯݁−గ௫మ , 3) 

ɝɞɟ ܪ௡ሺݔሻ – ɩɨɥɢɧɨɦ ɗɪɦɢɬɚ Ч-ɝɨ ɩɨɪɹɞɤɚ ܪ௡ሺݔሻ = ሺ−ͳሻ௡݁௫మ ݀௡݀ݔ௡ ݁−௫మ . 4) 

ɋɦɨɞɟɥɢɪɨɜɚɧɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɫɜɟɬɨɜɵɯ ɩɭɱɤɨɜ ɱɟɪɟɡ ɝɪɚɞɢɟɧɬɧɭɸ ɫɪɟɞɭ. 
ɉɭɱɤɢ ɗɣɪɢ-Ƚɚɭɫɫɚμ 

ଵܷሺݔଵ; ,ଵߢ ,ଵߜ ܵଵ, ଵሻݍ = ݅ܣ ଵݔ) + ଵߢଵߜ ) ݁௜ௌభ(௫భ+�భ఑భ )+௜ଵଷௌభయ݁௜௞௫భమଶ௤భ ,ଵߢ , ,ଵߜ ܵଵ, ଵݍ ∈ ℂ. 5) 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɜɢɞɟ ɤɨɫɢɧɭɫɚμ ݂ሺݔሻ = ܣ cosሺ߱ݔ + �ሻ, ܣ,߱, � ∈ ℝ. 6) 

Ⱥ ɬɚɤɠɟ ɦɨɞɵ Ƚɚɭɫɫɚ-ɗɪɦɢɬɚ, ɩɪɹɦɨɭɝɨɥɶɧɵɣ, ɬɪɟɭɝɨɥɶɧɵɣ ɢɦɩɭɥɶɫɵ. 
ȼɵɱɢɫɥɟɧɢɟ ɞɪɨɛɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ. 
Ɇɟɬɨɞ 1μ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɱɢɫɥɟɧɧɨɟ ɜɵɱɢɫɥɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɞɪɨɛɧɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ. 
ɂɧɬɟɝɪɚɥ (1) ɪɟɞɤɨ ɦɨɠɟɬ ɛɵɬɶ ɜɡɹɬ ɚɧɚɥɢɬɢɱɟɫɤɢ, ɩɨɷɬɨɦɭ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɱɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ. ɑɢɫɥɟɧɧɨɟ ɢɧɬɟɝɪɢɪɨɜɚɧɢɟ ɤɜɚɞɪɚɬɢɱɧɵɯ ɷɤɫɩɨɧɟɧɬ, ɤɨɬɨɪɵɟ 
ɱɚɫɬɨ ɩɨɹɜɥɹɸɬɫɹ ɜ ɬɟɨɪɢɢ ɞɢɮɪɚɤɰɢɢ, ɬɪɟɛɭɟɬ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɨɱɟɤ, ɢɡ-ɡɚ 
ɛɵɫɬɪɵɯ ɤɨɥɟɛɚɧɢɣ ɹɞɪɚ, ɟɫɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɨɛɵɱɧɵɟ ɦɟɬɨɞɵ. ɉɪɨɛɥɟɦɚ ɨɫɨɛɟɧɧɨ 
ɜɵɪɚɠɟɧɚ, ɤɨɝɞɚ ߙ  ɛɥɢɡɤɨ ɤ Ͳ ɢɥɢ ±ʹ. ȿɫɥɢ ɦɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ ɮɭɧɤɰɢɹ ɢ ɟё 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ ɨɝɪɚɧɢɱɟɧɵ ɩɨ ɲɢɪɢɧɟ (ɨɬɥɢɱɧɵ ɨɬ ɧɭɥɹ ɧɚ ɤɨɧɟɱɧɨɦ ɢɧɬɟɪɜɚɥɟ), 
ɷɬɭ ɬɪɭɞɧɨɫɬɶ ɦɨɠɧɨ ɨɛɨɣɬɢ. ȿɫɥɢ ߙ ∈ [Ͳ.ͷ, ͳ.ͷ] ɢɥɢ ߙ ∈ [ʹ.ͷ, ͵.ͷ], ɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ 
ɡɧɚɱɟɧɢɟ ɢɧɬɟɝɪɚɥɚ ɧɚɩɪɹɦɭɸ. ȿɫɥɢ ߙ ∈ ሺ−Ͳ.ͷ, Ͳ.ͷሻ ɢɥɢ ߙ ∈ ሺͳ.ͷ, ʹ.ͷሻ, ɦɵ ɢɫɩɨɥɶɡɭɟɦ 
ɫɜɨɣɫɬɜɨ ɚɞɞɢɬɢɜɧɨɫɬɢμ ℱఈ = ℱଵℱఈ−ଵ, ɩɪɢ ɷɬɨɦ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨɪɹɞɤɚ ߙ − ͳ ɦɨɠɟɬ 
ɛɵɬɶ ɜɵɱɢɫɥɟɧɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ. 

Ⱦɥɹ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɮɨɪɦɭɥɚ ɋɢɦɩɫɨɧɚ (Ч - ɱёɬɧɨɟ)μ 
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∫݂ሺݔሻ݀ݔ௕
௔ ≈ ℎ͵൮݂ሺݔ଴ሻ + ʹ ∑ ଶ௝൯௡ݔ)݂ ଶ⁄ −ଵ

௝=ଵ + Ͷ∑݂(ݔଶ௝−ଵ൯௡ ଶ⁄
௝=ଵ + ݂ሺݔ௡ሻ) =

= ℎ͵∑ቀ݂(ݔଶ௝−ଶ൯ + Ͷ݂(ݔଶ௝−ଵ൯ + ଶ௝൯ቁݔ)݂ ,௡ ଶ⁄
௝=ଵ ௝ݔ  = ܽ + ݆ℎ, ݆ = Ͳ, ݊ − ͳ          , ℎ = ሺܾ − ܽሻ ݊⁄ . 

7) 

Хɨɬɹ ɷɬɨɬ ɦɟɬɨɞ ɜɵɱɢɫɥɟɧɢɹ ȾɪɉɎ ɦɨɠɟɬ ɞɚɜɚɬɶ ɬɨɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɧ ɪɚɛɨɬɚɟɬ 
ɦɟɞɥɟɧɧɨ ɢ ɢɦɟɟɬ ɜɵɱɢɫɥɢɬɟɥɶɧɭɸ ɫɥɨɠɧɨɫɬɶ ܱሺܰଶሻ [14]. 

Ɇɟɬɨɞ βμ ɛɵɫɬɪɨɟ ɜɵɱɢɫɥɟɧɢɟ ȾɪɉɎ. 
ȾɪɉɎ – ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɛɨɥɟɟ ɨɛщɟɝɨ ɤɥɚɫɫɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɢɧɨɝɞɚ 

ɧɚɡɵɜɚɸɬ ɥɢɧɟɣɧɵɦɢ ɤɚɧɨɧɢɱɟɫɤɢɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ ɢɥɢ ɤɜɚɞɪɚɬɢɱɧɨ-ɮɚɡɨɜɵɦɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ. ɑɥɟɧɵ ɷɬɨɝɨ ɤɥɚɫɫɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɛɢɬɵ ɧɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɫɬɵɯ ɨɩɟɪɚɰɢɣ, ɬɚɤɢɯ ɤɚɤ МСТЫЩ-ɭɦɧɨɠɟɧɢɟ, МСТЫЩ-ɫɜɟɪɬɤɚ, 
ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ, ɢ ɨɛɵɱɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ. Ⱦɚɥɟɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɞɜɟ ɪɚɡɥɢɱɧɵɯ 
ɞɟɤɨɦɩɨɡɢɰɢɢ, ɜɟɞɭщɢɯ ɤ ɪɚɡɥɢɱɧɵɦ ɚɥɝɨɪɢɬɦɚɦ. 

Ɇɟɬɨɞ γμ ɪɚɡɛɢɟɧɢɟ ɞɪɨɛɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɧɚ  МСТЫЩ-ɭɦɧɨɠɟɧɢɟ, ɫ ɩɨɫɥɟɞɭɸщɟɣ 
chirp-ɫɜɟɪɬɤɨɣ ɢ ɟщɟ ɨɞɧɢɦ МСТЫЩ-ɭɦɧɨɠɟɧɢɟɦ. 

ɉɪɢ ɷɬɨɦ ɩɨɞɯɨɞɟ ɦɵ ɩɪɟɞɩɨɥɚɝɚɟɦ, ɱɬɨ −ͳ ≤ ߙ ≤ ͳ. ɉɪɟɨɛɪɚɡɨɜɵɜɚɹ (1) ɦɵ 
ɦɨɠɟɦ ɡɚɩɢɫɚɬɶμ 

ఈ݂ሺݔሻ = ݁−௜గఒ௔௫మtg ቀ�ଶቁ݃′ሺݔሻ, 
8) 

 ݃′ሺݔሻ = �ܣ ∫ ݁ ௜గఒ௔ఉሺ௫−௫′ሻమ݃ሺݔ′ሻ݀ݔ′
+∞

−∞

, 
9) 

 ݃ሺݔሻ = ݁−௜గఒ௔௫మtgቀ�ଶቁ݂ሺݔሻ, 
10) 

ɝɞɟ ݃ሺݔሻ, ݃′ሺݔሻ ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɪɟɡɭɥɶɬɚɬ, � = ௭௔ , ߚ = csc� , �ܣ =√ ఉ௜ఒ௔. 

Ɇɟɬɨɞ 4μ ɟщɟ ɨɞɢɧ ɜɚɪɢɚɧɬ ɞɟɤɨɦɩɨɡɢɰɢɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɣ 
ɮɨɪɦɭɥɵ ɍɢɬɬɟɤɟɪɚ-ɒɟɧɧɨɧɚ (ɢɧɬɟɪɩɨɥɹɰɢɹ ЬТЧМ-ɮɭɧɤɰɢɟɣ, ЬТЧМ-ɢɧɬɟɪɩɨɥɹɰɢɹ). 
Ɉɩɪɟɞɟɥɹɸщɟɟ ɭɪɚɜɧɟɧɢɟ ɞɥɹ ȾɪɉɎ (1) ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɢɫɚɧɨ ɜ ɮɨɪɦɟμ {ℱఈ݂}ሺݔሻ = ݁�ܣ ௜గఒ௔ఈ௫మ ∫ ݁−௜ଶగఉఒ௔ ௫௫′ [݁ ௜గఒ௔ఈ௫′మ݂ሺݔ′ሻ] ′ݔ݀

+∞

−∞

. 
11) 

Ɏɭɧɤɰɢɹ ݁ ����ఈ௫′మ݂ሺݔ′ሻ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɢɧɬɟɪɩɨɥɹɰɢɨɧɧɨɣ ɮɨɪɦɭɥɨɣ 
ɒɟɧɧɨɧɚμ ݁௜గఈ௫′మ݂ሺݔ′ሻ = ∑݁ ௜గఒ௔ఈሺ௡ ଶ∆௫⁄ ሻమ݂ ቀ ቁݔ∆ʹ݊ sinc ቆʹ∆ݔ ቀݔ ′ − ቁቇேݔ∆ʹ݊

−ே . (

12) 

 ɉɨɞɫɬɚɜɥɹɹ (12) ɜ (11), ɢɡɦɟɧɹɹ ɩɨɪɹɞɨɤ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɢ ɫɭɦɦɢɪɨɜɚɧɢɹ ɢ 
ɜɵɩɨɥɧɢɜ ɧɟɤɨɬɨɪɵɟ ɚɥɝɟɛɪɚɢɱɟɫɤɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɩɨɥɭɱɢɦμ {ℱఈ݂} ቀ ቁݔ∆ʹ݉ = ݔ∆ʹ�ܣ ݁ ௜గఒ௔ሺఈ−ఉሻቀ ௠ଶ∆௫ቁమ ∑݁ ௜గఒ௔ఉቀ௠−௡ଶ∆௫ ቁమ݁ ௜గఒ௔ሺఈ−ఉሻቀ ௡ଶ∆௫ቁమ݂ ቀ ቁேݔ∆ʹ݊

−ே . (

17) 

ɋɭщɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɦɟɬɨɞɵ, ɨɩɢɫɚɧɧɵɟ, ɧɚɩɪɢɦɟɪ ɜ Д15Ж ɧɨ ɨɧЛ ɧɟ ɫɥɢɲɤɨɦ 
ɯɨɪɨɲɨ ɩɨɞɯɨɞɹɬ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɨɜ ɧɚ ɩɥɨɫɤɨɫɬɢ. 
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Ɋɟɡɭɥɶɬɚɬɵ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1-3.

 
Ɋɢɫɭɧɨɤ 5 – Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɭɱɤɚ ɗɣɪɢ-Ƚɚɭɫɫɚ (ɜɚɪɢɚɧɬ 1) 

 
Ɋɢɫɭɧɨɤ 6 – Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɭɱɤɚ ɗɣɪɢ-Ƚɚɭɫɫɚ (ɜɚɪɢɚɧɬ β) 
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Ɋɢɫɭɧɨɤ 7 - Ɋɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɤɨɫɢɧɭɫɨɢɞɚɥɶɧɨɝɨ ɩɭɱɤɚ 
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