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1 Вɜɟɞɟɧɢɟ 

 

ɐɟɥɶ: ɂɫɫɥɟɞɨɜɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ, ɧɚ ɩɪɢɦɟɪɟ 
ɤɚɪɬɢɧɵ Ⱦɸɪɟɪɚ. 

ȼ ɤɨɦɩɶɸɬɟɪɧɨɦ ɡɪɟɧɢɢ, ɫɟɝɦɟɧɬɚɰɢɹ — ɷɬɨ ɩɪɨɰɟɫɫ ɪɚɡɞɟɥɟɧɢɹ 
ɰɢɮɪɨɜɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɫɟɝɦɟɧɬɨɜ (ɦɧɨɠɟɫɬɜɨ ɩɢɤɫɟɥɟɣ, ɬɚɤɠɟ 
ɧɚɡɵɜɚɟɦɵɯ ɫɭɩɟɪɩɢɤɫɟɥɹɦɢ). ɐɟɥɶ ɫɟɝɦɟɧɬɚɰɢɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɭɩɪɨɳɟɧɢɢ 
ɢ/ɢɥɢ ɢɡɦɟɧɟɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ, ɱɬɨɛɵ ɟɝɨ ɛɵɥɨ ɩɪɨɳɟ ɢ ɥɟɝɱɟ 
ɚɧɚɥɢɡɢɪɨɜɚɬɶ. ɋɟɝɦɟɧɬɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɜɵɞɟɥɢɬɶ ɨɛɴɟɤɬɵ ɢ ɝɪɚɧɢɰɵ (ɥɢɧɢɢ, ɤɪɢɜɵɟ, ɢ ɬ. ɞ.) ɧɚ ɢɡɨɛɪɚɠɟɧɢɹɯ. 
Ȼɨɥɟɟ ɬɨɱɧɨ, ɫɟɝɦɟɧɬɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɣ — ɷɬɨ ɩɪɨɰɟɫɫ ɩɪɢɫɜɨɟɧɢɹ ɬɚɤɢɯ 
ɦɟɬɨɤ ɤɚɠɞɨɦɭ ɩɢɤɫɟɥɸ ɢɡɨɛɪɚɠɟɧɢɹ, ɱɬɨ ɩɢɤɫɟɥɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɦɟɬɤɚɦɢ 
ɢɦɟɸɬ ɨɛɳɢɟ ɜɢɡɭɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɟɝɦɟɧɬɚɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɦɧɨɠɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ ɜɦɟɫɬɟ ɩɨɤɪɵɜɚɸɬ ɜɫё ɢɡɨɛɪɚɠɟɧɢɟ, ɢɥɢ ɦɧɨɠɟɫɬɜɨ ɤɨɧɬɭɪɨɜ, 
ɜɵɞɟɥɟɧɧɵɯ ɢɡ ɢɡɨɛɪɚɠɟɧɢɹ. ȼɫɟ ɩɢɤɫɟɥɢ ɜ ɫɟɝɦɟɧɬɟ ɩɨɯɨɠɢ ɩɨ ɧɟɤɨɬɨɪɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɢɥɢ ɜɵɱɢɫɥɟɧɧɨɦɭ ɫɜɨɣɫɬɜɭ, ɧɚɩɪɢɦɟɪ ɩɨ ɰɜɟɬɭ, ɹɪɤɨɫɬɢ ɢɥɢ 
ɬɟɤɫɬɭɪɟ. ɋɨɫɟɞɧɢɟ ɫɟɝɦɟɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɷɬɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ.  

 

2 Ɍɟɨɪɟɬɢчɟɫɤɚɹ  чɚɫɬɶ 

2.1  Оɛщɢɟ ɬɪɟɛɨɜɚɧɢɹ 

 

ɇɟɨɛɯɨɞɢɦɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɜɢɞɟɨ- ɢɥɢ ɚɭɞɢɨɢɧɮɨɪɦɚɰɢɢ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɟɫɩɨɫɨɛɧɨɫɬɶɸ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ 
ɱɟɥɨɜɟɤɚ ɤ ɫɨɩɨɫɬɚɜɥɟɧɢɸ ɨɛɴɟɤɬɨɜ, ɫɜɟɞɟɧɢɹ ɨ ɤɨɬɨɪɵɯ ɩɨɥɭɱɟɧɵ ɱɟɪɟɡ 
ɨɪɝɚɧɵ ɱɭɜɫɬɜ, ɫ ɜɵɫɨɤɨɣ ɬɨɱɧɨɫɬɶɸ ɢ ɜ ɞɨɫɬɚɬɨɱɧɨ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ, ɱɬɨ 
ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɭɫɥɨɜɢɟɦ ɷɮɮɟɤɬɢɜɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɪɹɞɚ 
ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɯ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɫɪɚɜɧɟɧɢɟ ɨɬɩɟɱɚɬɤɨɜ ɩɚɥɶɰɟɜ ɢɥɢ ɩɪɨɝɧɨɡ 
ɩɨɝɨɞɵ ɩɨ ɫɢɧɨɩɬɢɱɟɫɤɨɣ ɤɚɪɬɟ. ɂɧɵɦɢ ɫɥɨɜɚɦɢ, ɱɟɥɨɜɟɤ, ɨɛɥɚɞɚɹ 
ɚɩɩɚɪɚɬɨɦ, ɢɫɩɨɥɶɡɭɸɳɢɦ ɭɧɢɤɚɥɶɧɵɟ ɦɟɬɨɞɵ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, 
ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɢɝɪɵɜɚɟɬ ɦɟɯɚɧɢɱɟɫɤɢɦ ɭɫɬɪɨɣɫɬɜɚɦ ɩɨ ɫɤɨɪɨɫɬɢ 
ɜɵɱɢɫɥɟɧɢɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɭɫɢɥɢɹ ɪɚɡɪɚɛɨɬɱɢɤɨɜ 
ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɪɚɫɩɨɡɧɚɸɳɢɯ ɫɢɫɬɟɦ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɩɨɢɫɤ ɷɮɮɟɤɬɢɜɧɵɯ 
ɚɥɝɨɪɢɬɦɨɜ ɪɚɫɩɨɡɧɚɜɚɧɢɹ, ɫɩɨɫɨɛɧɵɯ ɨɛɪɚɛɚɬɵɜɚɬɶ ɫɢɝɧɚɥɵ ɫ ɤɚɱɟɫɬɜɨɦ, 
ɫɨɩɨɫɬɚɜɢɦɵɦ ɢɥɢ ɞɚɠɟ ɩɪɟɜɨɫɯɨɞɹɳɢɦ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɨɬɤɢ ɚɧɚɥɨɝɢɱɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɫɪɟɞɧɟɫɬɚɬɢɫɬɢɱɟɫɤɢɦ ɱɟɥɨɜɟɤɨɦ.  

ɉɪɨɛɥɟɦɚ ɪɚɫɩɨɡɧɚɜɚɧɢɹ ɨɛɪɚɡɨɜ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɦɧɨɠɟɫɬɜɨ ɚɫɩɟɤɬɨɜ, 
ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɭɸɬ ɫɜɨɢ ɦɟɬɨɞɵ ɪɟɲɟɧɢɹ. ɗɬɨ ɢ ɚɧɚɥɢɡ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɢ ɜɵɞɟɥɟɧɢɟ ɯɚɪɚɤɬɟɪɧɵɯ ɟɝɨ ɩɪɢɡɧɚɤɨɜ, ɢ, ɧɚɤɨɧɟɰ, 
ɪɚɫɩɨɡɧɚɜɚɧɢɟ.  

Ⱦɚɧɧɚɹ ɪɚɛɨɬɚ, ɩɨ ɫɭɳɟɫɬɜɭ, ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɩɟɪɜɨɝɨ ɷɬɚɩɚ 
ɩɨɫɬɪɨɟɧɢɹ ɪɚɫɩɨɡɧɚɸɳɟɣ ɫɢɫɬɟɦɵ ɜɵɞɟɥɟɧɢɹ ɩɪɢɡɧɚɤɨɜ ɨɛɪɚɡɚ ɞɥɹ 
ɩɨɫɥɟɞɭɸɳɟɝɨ ɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɪɚɜɧɟɧɢɹ. 
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Ɉɫɧɨɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜ ɪɚɦɤɚɯ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɨɢɫɤ 
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɚɥɝɨɪɢɬɦɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɚɧɚɥɢɡ ɫɰɟɧɵ ɢ 
ɫɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɜ ɯɨɞɟ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɢɡɧɚɤɨɜ. ɍɫɥɨɜɧɨ ɟɝɨ ɦɨɠɧɨ 
ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɷɬɚɩɚ: ɜɵɛɨɪ ɨɛɴɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɵ ɛɭɞɟɦ ɫɪɚɜɧɢɜɚɬɶ, ɢ, 
ɫɨɛɫɬɜɟɧɧɨ, ɫɪɚɜɧɟɧɢɟ.  

Ȼɨɥɶɲɢɧɫɬɜɨ ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɦɟɬɨɞɨɜ ɧɚɩɪɚɜɥɟɧɨ ɧɚ ɨɩɢɫɚɧɢɟ ɫɥɨɠɧɵɯ 
ɤɚɪɬɢɧ, ɢɫɤɚɠɟɧɧɵɯ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɲɭɦɚɦɢ, ɨɛɴɟɤɬɵ ɧɚ ɤɨɬɨɪɵɯ ɨɛɥɚɞɚɸɬ, 
ɤɚɤ ɩɪɚɜɢɥɨ, ɞɚɥɟɤɨ ɧɟ ɢɞɟɚɥɶɧɵɦɢ ɝɪɚɧɢɰɚɦɢ. ɗɬɨ ɦɟɬɨɞɵ, ɛɚɡɢɪɭɸɳɢɟɫɹ 
ɧɚ ɬɟɨɪɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ, ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɟ ɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɫɝɥɚɠɢɜɚɧɢɟ, ɦɟɬɨɞ ɥɨɝɢɱɟɫɤɨɝɨ ɭɫɪɟɞɧɟɧɢɹ. Ʉ ɛɨɥɟɟ 
ɩɨɡɞɧɢɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɦɟɬɨɞ ɝɪɚɞɢɟɧɬɧɵɯ ɨɩɟɪɚɬɨɪɨɜ, ɦɟɬɨɞ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɥɚɩɥɚɫɢɚɧɚ ɮɭɧɤɰɢɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ 
ɩɨɞɱɟɪɤɢɜɚɧɢɟ ɩɟɪɟɩɚɞɨɜ ɩɨɥɭɬɨɧɨɜɨɝɨ ɭɪɨɜɧɹ, ɦɟɬɨɞɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɤɥɚɫɬɟɪɧɨɦ ɚɧɚɥɢɡɟ, ɚ ɬɚɤɠɟ ɦɟɬɨɞɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɢ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɏɭɪɶɟ.  

ȼɜɢɞɭ ɨɫɨɛɨɣ ɫɥɨɠɧɨɫɬɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɭɤɚɡɚɧɧɵɦɢ ɫɩɨɫɨɛɚɦɢ ɢ 
ɫɩɟɰɢɮɢɤɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɩɟɪɟɞ ɪɚɛɨɬɨɣ ɡɚɞɚɱɢ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɨɛɴɟɤɬɨɜ ɫ ɱɟɬɤɢɦɢ ɝɪɚɧɢɰɚɦɢ ɢ ɥɢɲɶ 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ ɲɭɦɨɜɵɦɢ ɢɫɤɚɠɟɧɢɹɦɢ. 

 

2.2  Кɨɧɬɪɨɥɶɧɵɟ ɜɨɩɪɨɫɵ 

 

1. Ɇɚɬɪɢɰɚ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɮɢɥɶɬɪɚ 

2. Ɇɚɬɪɢɰɚ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɮɢɥɶɬɪɚ 

3. Ɋɚɡɞɟɥɟɧɢɟ ɝɪɚɧɢɰ ɨɛɴɟɤɬɨɜ ɢ ɨɫɧɨɜɧɨɣ ɬɟɤɫɬɭɪɵ ɨɛɴɟɤɬɚ 

 

3  Эɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ чɚɫɬɶ 

3.1 Оɩɢɫɚɧɢɟ ɩɪɨɝɪɚɦɦɵ  

 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ, ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɚɹ ɫɪɟɞɚ 
ɦɨɞɟɥɢɪɨɜɚɧɢɹ MКЭLКЛ. 
 

3.2 Зɚɞɚɧɢɟ  ɧɚ ɪɚɛɨɬɭ 

  

1.   Ɉɬɮɢɥɶɬɪɨɜɚɬɶ ɤɚɪɬɢɧɭ Ⱦɸɪɟɪɚ ɩɪɢ ɩɨɦɨɳɢ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ ɢ 
ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ ɮɢɥɶɬɪɨɜ. 

2. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɫ ɰɟɥɶɸ 
ɪɚɡɞɟɥɟɧɢɹ ɝɪɚɧɢɰ ɨɛɴɟɤɬɨɜ ɢ ɨɫɧɨɜɧɨɣ ɬɟɤɫɬɭɪɵ ɨɛɴɟɤɬɚ. 

 

3.3   Мɟɬɨɞɢчɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɚɛɨɬɵ 

 

Ɂɚɝɪɭɡɤɚ ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɪɬɢɧɵ Ⱦɸɪɟɪɚ ɢɡ ɩɚɦɹɬɢ MКЭLКЛ. 
 

load durer 
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ȼɵɜɨɞ ɧɚ ɷɤɪɚɧ ɩɟɪɜɨɧɚɱɚɥɶɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ 
ɧɚɝɥɹɞɧɨɝɨ ɫɪɚɜɧɟɧɢɹ: 
 

figure 

subplot(1,2,1) 

imagesc(X) 

axis image 

axis off 

colormap(gray) 

 

 

 

 

 

 

Ɂɚɞɚɞɢɦ ɦɚɬɪɢɰɭ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɝɨ 
ɮɢɥɶɬɪɚ: 
 

h1=[0.000177336,0.000354673,0.000709346,0.001418691,0.002837383]; 

h2=[0.01134953,0.02269906,0.04539812,0.054264941, 0.063131761]; 

h3=[0.080865402,0.089732222,0.098599042, 0.089732222, 0.080865402]; 

h4=[0.063131761,0.054264941,0.04539812,0.02269906,0.01134953]; 

h5=[0.002837383,0.001418691,0.000709346,0.000354673,0.000177336]; 

h=[h1;h2;h3;h4;h5]; 

 

Ɏɢɥɶɬɪɚɰɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɜɫɬɪɨɟɧɧɨɣ ɜ MКЭLКЛ ɮɭɧɤɰɢɢ 
imfilter. 

Ɏɭɧɤɰɢɹ B=imfilter(A, H) ɮɢɥɶɬɪɭɟɬ ɦɧɨɝɨɦɟɪɧɵɣ ɦɚɫɫɢɜ A 
ɦɧɨɝɨɦɟɪɧɵɦ ɮɢɥɶɬɪɨɦ H. Ɇɚɫɫɢɜ A ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɪɚɡɪɟɠɟɧɧɵɦ ɱɢɫɥɨɜɵɦ 
ɦɚɫɫɢɜɨɦ ɥɸɛɨɝɨ ɮɨɪɦɚɬɚ ɢ ɪɚɡɦɟɪɧɨɫɬɢ. Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɦɚɫɫɢɜ B ɢɦɟɟɬ 
ɬɭ ɠɟ ɪɚɡɦɟɪɧɨɫɬɶ ɢ ɮɨɪɦɚɬ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɞɚɧɧɵɯ, ɱɬɨ ɢ ɦɚɫɫɢɜ A 

 

Y0=X; 

for i=1:K 

    clear Y; 

    Y=imfilter(Y0,h,'replicate'); 

    Y0=Y; 

end 

Yv=Y; 

 

ɝɞɟ ВЯ — ɩɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɦ 
ɮɢɥɶɬɪɨɦ. 

Ɂɚɞɚɞɢɦ ɦɚɬɪɢɰɭ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɞɥɹ ɧɢɡɤɨɱɚɫɬɨɬɧɨɝɨ 
ɮɢɥɶɬɪɚ: 
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h = fspecial('log'); 

h = 

0.0448    0.0468    0.0564    0.0468    0.0448 

0.0468    0.3167    0.7146    0.3167    0.0468 

0.0564    0.7146   -4.9048    0.7146    0.0564 

0.0468    0.3167    0.7146    0.3167    0.0468 

0.0448    0.0468    0.0564    0.0468    0.0448 

 

midleYv = (min(min(Yv))+max(max(Yv)))/2; 

  

clear Y; 

clear Y0; 

clear h; 

 

  

Y0=X; 

for i=1:K 

    clear Y; 

    Y=imfilter(Y0,h,'replicate'); 

    Y0=Y; 

end 

Yn=(Y/10^K)+midleYv; 

 

ɝɞɟ ВЧ - ɨɬɮɢɥɶɬɪɨɜɚɧɧɨɟ ɧɢɡɤɨɱɚɫɬɨɬɧɵɦ ɮɢɥɶɬɪɨɦ ɢ ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɬɨɦɭ 
ɠɟ ɩɨɪɹɞɤɭ ɜɟɥɢɱɢɧɵ, ɱɬɨ ɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɢɡɨɛɪɚɠɟɧɢɟ. 

Ⱦɚɥɟɟ ɫɥɨɠɢɜ ɨɬɮɢɥɶɬɪɨɜɚɧɧɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɜɡɹɜ ɩɨɫɬɪɨɱɧɭɸ 
ɩɪɨɢɡɜɨɞɧɭɸ, ɩɨɥɭɱɢɦ ɞɚɧɧɵɟ ɞɥɹ ɫɥɟɞɭɸɳɟɝɨ ɲɚɝɚ ɨɛɪɚɛɨɬɤɢ. 
Y=Yn+Yv; 

%=- proizvodnaya -=%  

I=size(Y,1); 

J=size(Y,2); 

Y0h=Y; 

K=1; 

%=- po stroke -=% 

for k=1:K 

clear Yh 

    for i=1:I 

        for j=1:J-1 

           Yh(i,j)=Y0h(i,j)+Y0h(i,j+1); 

        end 

        Yh(i,J)=Y0h(i,J)*2; 

    end 

I=size(Yh,1); 

J=size(Yh,2); 

clear Y0h; 
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Y0h=Yh; 

end 

clear X0h  

Y=Yh; 

ɉɨɥɭɱɟɧɧɵɣ ɜɢɞ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɢɤɫɟɥɟɣ ɨɞɧɨɣ ɫɬɪɨɤɢ: 
ɞɨ ɨɛɪɚɛɨɬɤɢ: 

ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɮɢɥɶɬɪɚɦɢ: 

 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɛɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɬɪɨɤ ɧɚ ɱɚɫɬɢ ɪɚɜɧɨɣ 
ɞɥɢɧɵ ɞɥɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɪɟɡɤɨɝɨ ɩɟɪɟɩɚɞɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɩɢɤɫɟɥɟɣ, ɤɨɬɨɪɨɟ ɨɛɨɡɧɚɱɚɟɬ ɧɚɥɢɱɢɟ ɜ ɞɚɧɧɨɦ ɦɟɫɬɟ ɹɜɧɨɣ ɝɪɚɧɢɰɵ ɦɟɠɞɭ 
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ɨɛɴɟɤɬɚɦɢ. 
%=- viborka massiva -=% 

k=1; 

h=50;  %  <<<<<----koefficient razbieniya -----% 

for i=1:h 

   mas_analiz(k)=Yv(50,i); 

    k=k+1; 

end; 

figure; 

plot(mas_analiz); 

t=2;  % ----!!! 

k=1; 

I=size(Yv,2); 

while(t*h < I) 

    for i=(t-1)*h:t*h 

        mas_analiz(k)=Yv(50,i); 

        k=k+1; 

    end; 

    t=t+1; 

    k=1; 

    figure; 

    plot(mas_analiz); 

   %=---------- suda fynkcitu sravneniya ---------=% 

   %=---------- ili korrelyacii s etalonami ------=% 

end; 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɝɪɚɮɢɤ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɣ ɫɬɪɨɤɢ. 
ɂɦɟɹ ɝɪɚɮɢɤ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɮɢɥɶɬɪɚɦɢ ɦɨɠɧɨ ɩɪɢɦɟɧɢɬɶ 
ɪɚɡɛɢɟɧɢɟ ɧɚ ɭɱɚɫɬɤɢ ɢ ɚɩɩɪɨɤɫɢɦɚɰɢɸ ɷɬɢɯ ɭɱɚɫɬɤɨɜ ɤɪɢɜɵɦɢ ɪɚɡɥɢɱɧɨɝɨ 
ɜɢɞɚ.  

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɦɟɧɢɬɶ ɜɚɪɢɚɧɬɵ ɪɟɚɥɢɡɚɰɢɢ 
ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɤɪɢɜɨɣ ɜɢɞɚ y=kx+b. 

ɉɪɢɦɟɪ ɪɟɚɥɢɡɚɰɢɢ ɚɩɩɪɨɤɫɢɦɚɰɢɢ: 
y1 — ɦɚɫɫɢɜ ɪɚɡɦɟɪɨɦ Ц ɡɧɚɱɟɧɢɣ ɢɧɬɟɧɫɢɜɧɨɫɬɟɣ ɞɥɹ Ч-ɨɣ ɫɬɪɨɤɢ. 
y2=kx+y1[1] — ɥɢɧɟɣɧɚɹ ɩɪɹɦɚɹ, ɝɞɟ y1[1] — ɧɚɱɚɥɶɧɚɹ ɬɨɱɤɚ ɞɥɹ 

ɜɵɛɪɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. 
X=0:0.5:m — ɞɢɚɩɚɡɨɧ ɩɨɫɬɪɨɟɧɢɹ ɩɪɹɦɨɣ ɫ ɲɚɝɨɦ 0.5 

ȼɵɱɢɫɥɢɦ «ɨɬɥɢɱɢɟ» ɩɪɹɦɨɣ y2 ɨɬ ɡɧɚɱɟɧɢɣ ɦɚɫɫɢɜɚ y1 ɩɨ ɮɨɪɦɭɥɟ: 
Kor=∑

i=1

( y1[ i ]−y2[ i ])2

  

Ɍɨɝɞɚ ɱɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɡɥɢɱɢɹ: 

I = Kor

m  
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ɇɚɲɚ ɰɟɥɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ I ɛɵɥɨ ɦɢɧɢɦɚɥɶɧɨɟ, 
ɩɨɷɬɨɦɭ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ k ɦɨɠɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɡɦɟɧɹɬɶ ɫ 
ɢɡɦɟɧɟɧɢɟɦ ɡɧɚɱɟɧɢɹ I ɞɨ ɧɟɤɨɬɨɪɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
ɪɚɫɯɨɠɞɟɧɢɹ (ɤɨɷɮɮɢɰɢɟɧɬɚ «ɧɟɩɨɯɨɠɟɫɬɢ» ɞɜɭɯ ɤɪɢɜɵɯ) ε . 

 

3.4 ɋɨɞɟɪɠɚɧɢɟ ɨɬчɟɬɚ 

 

Ɉɬɱɟɬ ɞɨɥɠɟɧ ɫɨɫɬɨɹɬɶ ɢɡ ɫɥɟɞɭɸɳɢɯ ɱɚɫɬɟɣ:  ɜɜɟɞɟɧɢɟ;  ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ;  ɨɫɧɨɜɧɚɹ ɱɚɫɬɶ;  ɡɚɤɥɸɱɟɧɢɟ;  ɩɪɢɥɨɠɟɧɢɟ. 
 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 

 

1. Ʉɚɧɚɟɜ Ɏ.ɘ., ȼ.ɉ. Ʌɭɤɢɧ. Ⱥɞɚɩɬɢɜɧɚɹ ɨɩɬɢɤɚ. ɑɢɫɥɟɧɧɵɟ ɢ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ. – Ɍɨɦɫɤ: ɂɡɞ-ɜɨ ɂɧɫɬɢɬɭɬɚ ɨɩɬɢɤɢ 
ɚɬɦɨɫɮɟɪɵ ɋɈ ɊȺɇ, 2005. – 249 ɫ. 

2. Ɇɚɝɞɢɱ Ʌ.ɇ., Ɇɨɥɱɚɧɨɜ ȼ.ə. Ⱥɤɭɫɬɨɨɩɬɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ ɢ ɢɯ 
ɩɪɢɦɟɧɟɧɢɟ.- Ɇ.: ɋɨɜ. ɪɚɞɢɨ, 1978, 112 ɫ. 

3. Ɇɚɤɫɮɢɥɞ Ʉ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɧɚ ɉɅɂɋ - Ʉɭɪɫ ɦɨɥɨɞɨɝɨ ɛɨɣɰɚ. – 

Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ ɞɨɦ «Ⱦɨɞɷɤɚ ББI», 2007. -408 ɫ.  
4. ȼɚɫɢɥɟɧɤɨ Ƚ.ɂ., ɐɢɛɭɥɶɤɢɧ Ʌ.Ɇ. Ƚɨɥɨɝɪɚɮɢɱɟɫɤɢɟ ɪɚɫɩɨɡɧɚɸɳɢɟ 

ɭɫɬɪɨɣɫɬɜɚ. –Ɇ.: Ɋɚɞɢɨ ɢ ɫɜɹɡɶ, 1985.-312 ɫ. 
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ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ 

 

 

ɋɥɹɞɧɢɤɨɜ ȿ.ȿ. 
 

ɋɟɝɦɟɧɬɚɰɢɹ ɢɡɨɛɪɚɠɟɧɢɣ      
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɥɚɛɨɪɚɬɨɪɧɨɣ ɪɚɛɨɬɟ  

ɩɨ ɞɢɫɰɢɩɥɢɧɟ  «Ɉɫɧɨɜɵ ɨɩɬɨɢɧɮɨɪɦɚɬɢɤɢ» 

 

 

 

 

 

 

 

ɍɫɥ. ɩɟɱ. ɥ. ИИИИИ ɉɪɟɩɪɢɧɬ 

Ɍɨɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɪɚɞɢɨɷɥɟɤɬɪɨɧɢɤɢ 

634050,  ɝ.Ɍɨɦɫɤ, ɩɪ.Ʌɟɧɢɧɚ, 40 

 

 
 


