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ȺȼɌɈɆȺɌɂɁɂɊɈȼȺɇɇȺə ɋɂɋɌȿɆȺ ɈȻɇȺɊɍɀȿɇɂə 
Ⱦȼɂɀȿɇɂə ɇȺ ȼɂȾȿɈ 

 
Ⱥ.ɋ. Ⱥɞɭɲɤɢɧɚ, Ɇ.Ⱥ.Ʉɭɞɪɢɧɚ 

 

ɋɚɦɚɪɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɚɷɪɨɤɨɫɦɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɚɤɚɞɟɦɢɤɚ ɋ.ɉ. Ʉɨɪɨɥёɜɚ 
(ɧɚɰɢɨɧɚɥɶɧɨ ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ) 

 
Ɋɚɡɪɚɛɨɬɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ ɦɟɬɨɞɨɦ ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɢɰɵ ɢ 
ɦɟɬɨɞɨɦ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ. Ɋɟɚɥɢɡɨɜɚɧɵ ɚɥɝɨɪɢɬɦɵ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɤɚɞɪɚ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɲɭɦɚ – ɚɥɝɨɪɢɬɦɵ 
ɭɫɪɟɞɧɟɧɢɹ, ɦɟɞɢɚɧɧɨɣ ɮɢɥɶɬɪɚɰɢɢ, ɮɢɥɶɬɪ Ƚɚɭɫɫɚ, ɚɥɝɨɪɢɬɦɵ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ 
ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɢɰɟ ɢ ɩɨɫɬɪɨɟɧɢɢ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ. 
 

ȼɜɟɞɟɧɢɟ 

Ɂɚ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜɢɞɟɨɧɚɛɥɸɞɟɧɢɟ ɫɬɚɧɨɜɢɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ 

ɤɨɦɩɥɟɤɫɧɨɣ ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ, ɩɨɫɤɨɥɶɤɭ ɫɨɜɪɟɦɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɧɚɛɥɸɞɚɬɶ ɢ ɡɚɩɢɫɵɜɚɬɶ ɜɢɞɟɨ, ɧɨ ɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɬɶ ɪɟɚɤɰɢɸ ɜɫɟɣ 
ɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɬɪɟɜɨɠɧɵɯ ɫɨɛɵɬɢɣ. 

Ɇɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɭɸ ɨɯɪɚɧɧɭɸ ɫɢɫɬɟɦɭ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ, 
ɧɚɩɪɢɦɟɪ, ɞɢɫɬɚɧɰɢɨɧɧɨ ɫɥɟɞɢɬɶ ɡɚ ɩɪɢɩɚɪɤɨɜɚɧɧɵɦ ɩɨɞ ɨɤɧɚɦɢ ɚɜɬɨɦɨɛɢɥɟɦ ɢɥɢ 
ɜɵɞɚɜɚɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɫɬɨɪɨɧɧɢɯ ɜ ɨɯɪɚɧɹɟɦɨɣ ɡɨɧɟ 
(ɜɯɨɞɧɚɹ ɞɜɟɪɶ, ɤɨɪɢɞɨɪ, ɥɟɫɬɧɢɱɧɵɣ ɩɪɨɥɟɬ ɢ ɬ.ɩ.). 

Ɍɚɤɭɸ ɡɚɞɚɱɭ ɦɨɠɧɨ ɪɟɲɢɬɶ ɩɨɫɪɟɞɫɬɜɨɦ ɚɥɝɨɪɢɬɦɨɜ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɧɚɥɢɱɢɹ 
ɞɜɢɠɟɧɢɹ, ɞɥɹ ɧɚɞɟɠɧɨɫɬɢ ɫɞɟɥɚɜ ɢɯ ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɢ 
ɯɚɨɬɢɱɟɫɤɨɦɭ ɞɜɢɠɟɧɢɸ, ɤ ɡɚɫɜɟɬɤɟ ɢ ɞɜɢɠɟɧɢɸ ɫ ɦɚɥɨɣ ɢɥɢ ɛɨɥɶɲɨɣ ɫɤɨɪɨɫɬɶɸ.  

Ɍɟɨɪɟɬɢɱɟɫɤɚɹ ɱɚɫɬɶ 
ɋɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ (ɢɥɢ ɞɟɬɟɤɬɨɪ ɞɜɢɠɟɧɢɹ) — ɷɬɨ 

ɩɪɨɝɪɚɦɦɧɵɣ ɦɨɞɭɥɶ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɩɟɪɟɦɟщɚɸщɢɯɫɹ ɜ ɩɨɥɟ ɡɪɟɧɢɹ 
web-ɤɚɦɟɪɵ ɨɛɴɟɤɬɨɜ Д1Ж.  

ɉɪɨɰɟɫɫ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸщɢɟ ɷɬɚɩɵμ 
ɩɪɟɞɨɛɪɚɛɨɬɤɚ ɤɚɞɪɨɜ, ɜɵɩɨɥɧɟɧɢɟ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ, ɜɵɩɨɥɧɟɧɢɟ 
ɚɥɝɨɪɢɬɦɚ ɜɵɞɟɥɟɧɢɹ ɞɜɢɠɭщɢɯɫɹ ɨɛɴɟɤɬɨɜ ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ. 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɬɚɩɚ ɩɪɟɞɨɛɪɚɛɨɬɤɢ ɪɚɫɬɪɨɜɵɯ ɞɚɧɧɵɯ ɹɜɥɹɟɬɫɹ ɩɨɞɝɨɬɨɜɤɚ 
ɢɡɨɛɪɚɠɟɧɢɣ ɤ ɨɛɧɚɪɭɠɟɧɢɸ ɧɚ ɧɢɯ ɞɜɢɠɭщɢɯɫɹ ɨɛɴɟɤɬɨɜ. Ⱦɥɹ ɤɨɪɪɟɤɬɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɦɢɧɢɦɢɡɢɪɨɜɚɬɶ ɜɥɢɹɧɢɟ ɲɭɦɚ ДβЖ. 

Аɥɝɨɪɢɬɦ ɭɫɪɟɞɧɟɧɢɹ ɞɥɹ ɲɭɦɨɩɨɞɚɜɥɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ ɩɟɪɟɯɨɞɟ ɤ 
ɭɫɪɟɞɧёɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɢɤɫɟɥɟɣ, ɩɨɫɤɨɥɶɤɭ ɡɧɚɱɟɧɢɹ ɤɨɦɩɨɧɟɧɬɨɜ ɰɜɟɬɚ ɢɫɯɨɞɧɨɝɨ 
ɩɢɤɫɟɥɹ ɡɚɦɟɧɹɸɬɫɹ ɭɫɪɟɞɧёɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɨɦɩɨɧɟɧɬɨɜ ɰɜɟɬɚ ɞɚɧɧɨɝɨ ɩɢɤɫɟɥɹ ɢ ɟɝɨ 
ɫɨɫɟɞɟɣ.  

Ƚɚɭɫɫɨɜɨ ɪɚɡɦɵɬɢɟ ɢɥɢ ɮɢɥɶɬɪ Ƚɚɭɫɫɚ ɨɬɧɨɫɢɬɫɹ ɤ ɤɥɚɫɫɭ ɥɢɧɟɣɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ДγЖ. ȼ ɨɫɧɨɜɟ ɥɢɧɟɣɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɥɟɠɢɬ ɨɩɟɪɚɰɢɹ ɫɜёɪɬɤɢ. ȼ ɤɚɱɟɫɬɜɟ 
ɪɚɫɬɪɚ a ɛɟɪёɬɫɹ ɹɞɪɨ ɫɜёɪɬɤɢ, ɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɚɬɪɢɰɭ ɦɚɥɨɣ ɪɚɡɦɟɪɧɨɫɬɢ. 
Ɉɛɵɱɧɨ ɹɞɪɨ ɫɜɟɪɬɤɢ ɹɜɥɹɟɬɫɹ ɤɜɚɞɪɚɬɧɨɣ ɦɚɬɪɢɰɟɣ Ч×Ч, ɝɞɟ n — ɧɟɱɟɬɧɨɟ. 

, 

ɝɞɟ ɫ[m,n] – ɪɟɡɭɥɶɬɢɪɭɸщɢɣ ɪɚɫɬɪ, ɩɨɥɭɱɟɧɧɵɣ ɩɨɫɥɟ ɫɜёɪɬɤɢ, m, n – ɤɨɨɪɞɢɧɚɬɵ x ɢ y, ɜ 
ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɹɟɬɫɹ ɫɜёɪɬɤɚ, a, b – ɢɫɯɨɞɧɵɟ ɪɚɫɬɪɵ, j, k – ɫɱёɬɱɢɤɢ ɩɨ ɝɨɪɢɡɨɧɬɚɥɢ ɢ 
ɜɟɪɬɢɤɚɥɢ ɩɪɢ ɜɵɱɢɫɥɟɧɢɢ ɫɜёɪɬɤɢ, u – ɥɢɧɟɣɧɵɣ ɪɚɡɦɟɪ ɹɞɪɚ ɫɜёɪɬɤɢ (ɲɢɪɢɧɚ, ɜɵɫɨɬɚ). 

ɋɜёɪɬɤɚ ɜɵɱɢɫɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ. 
Ɇɟɞɢɚɧɧɵɣ ɮɢɥɶɬɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɤɨɥɶɡɹщɟɟ ɩɨ ɢɡɨɛɪɚɠɟɧɢɸ ɨɤɧɨ W, 

ɨɯɜɚɬɵɜɚɸщɟɟ ɧɟɱɟɬɧɨɟ ɱɢɫɥɨ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ Д4Ж. ɐɜɟɬ ɬɟɤɭщɟɝɨ ɩɢɤɫɟɥɹ 
ɡɚɦɟɧɹɟɬɫɹ ɦɟɞɢɚɧɨɣ ɰɜɟɬɨɜ ɜɫɟɯ ɩɢɤɫɟɥɟɣ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɩɚɜɲɢɯ ɜ ɨɤɧɨ.  

 
 


2/

2/

2/

2/

],[],[],[
u

ui

u

uj

jnimbjianmc



 

349 

Аɥɝɨɪɢɬɦ ɜɵɱɢɫɥɟɧɢɹ ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ ɞɜɭɯ ɤɚɞɪɨɜ ɞɥɹ ɫɥɭɱɚɹ ɨɛɪɚɛɨɬɤɢ 
ɰɜɟɬɧɨɝɨ ɜɢɞɟɨ ɜ ɮɨɪɦɚɬɟ RGB ɜɵɝɥɹɞɢɬ ɫɥɟɞɭɸщɢɦ ɨɛɪɚɡɨɦμ  

1) ɧɚ ɜɯɨɞ ɚɥɝɨɪɢɬɦɚ ɩɨɫɬɭɩɚɸɬ ɞɜɚ ɜɢɞɟɨ ɤɚɞɪɚ; 
2) ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɩɨɩɢɤɫɟɥɶɧɵɯ ɦɟɠɤɚɞɪɨɜɵɯ ɪɚɡɧɨɫɬɟɣ ɩɨ 

ɮɨɪɦɭɥɚɦμ 
, , , 

ɝɞɟ Rres ,Gres , Bres - ɡɧɚɱɟɧɢɹ ɤɪɚɫɧɨɣ, ɡɟɥёɧɨɣ ɢ ɫɢɧɟɣ ɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ i-ɝɨɩɢɤɫɟɥɹ 
ɪɟɡɭɥɶɬɢɪɭɸщɟɝɨ ɪɚɫɬɪɚ; 

R1i, G1i, B1i, R2i, G2i, B2i – ɡɧɚɱɟɧɢɹ ɤɪɚɫɧɨɣ, ɡɟɥёɧɨɣ ɢ ɫɢɧɟɣ ɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ i-ɝɨ 
ɩɢɤɫɟɥɹ ɧɚ ɩɟɪɜɨɦ ɢ ɜɬɨɪɨɦ ɤɚɞɪɟ; 

3) ɞɥɹ ɤɚɠɞɨɝɨ ɩɢɤɫɟɥɹ ɜɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɦɟɠɞɭ ɡɧɚɱɟɧɢɹɦɢ ɬɪёɯ 
ɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ; 

4) ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɡɚɞɚɧɧɵɦ ɩɨɪɨɝɨɦ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ 
ɮɨɪɦɢɪɭɟɬɫɹ ɞɜɨɢɱɧɚɹ ɦɚɫɤɚμ 

 

ɝɞɟ mi – ɡɧɚɱɟɧɢɟ i-ɝɨ ɷɥɟɦɟɧɬɚ ɦɚɫɤɢ; 
pi – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ; 
Ɍ – ɩɨɪɨɝ ɫɪɚɜɧɟɧɢɹ, ɢɧɨɝɞɚ ɧɚɡɵɜɚɟɦɵɣ ɬɚɤɠɟ ɩɨɪɨɝɨɦ ɢɥɢ ɭɪɨɜɧɟɦ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
Ɋɚɛɨɬɚ ɦɟɬɨɞɚ ɨɫɧɨɜɚɧɧɨɝɨ ɧɚ ɩɨɫɬɪɨɟɧɢɢ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ ɩɨɥɧɨɫɬɶɸ ɚɧɚɥɨɝɢɱɧɚ 

ɪɚɛɨɬɟ ɚɥɝɨɪɢɬɦɚ ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ ɫ ɬɨɣ ɥɢɲɶ ɪɚɡɧɢɰɟɣ, ɱɬɨ ɪɚɡɧɨɫɬɶ ɜɵɱɢɫɥɹɟɬɫɹ 
ɦɟɠɞɭ ɬɟɤɭщɢɦ ɢ ɛɚɡɨɜɵɦ ɤɚɞɪɨɦ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ ɩɪɢɛɥɢɠɟɧɧɵɦ ɦɟɞɢɚɧɧɵɦ ɦɟɬɨɞɨɦ ДβЖ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɮɨɪɦɭɥɚμ 

 

ɝɞɟ BFij – ɹɪɤɨɫɬɶ ɩɢɤɫɟɥɹ i ɫɬɪɨɤɢ j ɫɬɨɥɛɰɚ ɫɨɯɪɚɧёɧɧɨɝɨ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ, ɋFij – ɹɪɤɨɫɬɶ 
ɩɢɤɫɟɥɹ i ɫɬɪɨɤɢ j ɫɬɨɥɛɰɚ ɬɟɤɭщɟɝɨ ɤɚɞɪɚ, ∆ – ɜɟɥɢɱɢɧɚ ɩɨɩɪɚɜɤɢ.  

ɉɪɨɝɪɚɦɦɧɚɹ ɪɟɚɥɢɡɚɰɢɹ 
Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ 

ɦɨɠɟɬ ɜɵɩɨɥɧɹɬɶ ɨɛɧɚɪɭɠɟɧɢɟ ɞɜɢɠɟɧɢɟ ɧɟɫɤɨɥɶɤɢɦɢ ɚɥɝɨɪɢɬɦɚɦɢ, ɨɩɨɜɟщɚɬɶ 
ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ ɬɪɟɜɨɠɧɨɦ ɫɨɛɵɬɢɢ, ɜɵɞɟɥɹɬɶ ɞɜɢɠɭщɢɣɫɹ ɨɛɴɟɤɬ ɢ ɫɨɯɪɚɧɹɬɶ 
ɢɧɮɨɪɦɚɰɢɸ ɜ ɮɚɣɥ. 

ɉɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɚɥɝɨɪɢɬɦ ɨɛɧɚɪɭɠɟɧɢɹ, ɚɥɝɨɪɢɬɦ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɚ, 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ. 

ɇɚ ɮɨɪɦɭ ɜɵɜɨɞɢɬɫɹ ɬɟɤɭщɟɟ ɜɢɞɟɨ (ɢɡ ɮɚɣɥɚ ɢɥɢ ɫ ɭɫɬɪɨɣɫɬɜɚ), ɜ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ – ɞɜɢɠɭщɢɣɫɹ ɨɛɴɟɤɬ ɜɵɞɟɥɹɬɶ ɜ ɪɚɦɤɭ. 

Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ «Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ» ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1. 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɟɞɢɧɫɬɜɟɧɧɵɣ ɚɤɬɚɧɬ – ɩɨɥɶɡɨɜɚɬɟɥɶ. ɉɨɫɥɟ ɡɚɩɭɫɤɚ 
ɫɢɫɬɟɦɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɡɚɩɭɫɬɢɬɶ ɨɛɧɚɪɭɠɟɧɢɟ ɞɜɢɠɟɧɢɹ ɧɚ ɜɢɞɟɨ (ɜɚɪɢɚɧɬ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɇɚɱɚɬɶ ɩɪɨɰɟɫɫ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ»), ɞɥɹ ɷɬɨɝɨ ɟɦɭ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ (ɜɚɪɢɚɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ «ɇɚɫɬɪɨɢɬɶ ɫɢɫɬɟɦɭ»). 
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Ɋɢɫɭɧɨɤ 1 – Ⱦɢɚɝɪɚɦɦɚ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 

ɉɪɢ ɜɯɨɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɢɞɢɬ ɝɥɚɜɧɭɸ ɷɤɪɚɧɧɭɸ ɮɨɪɦɭ (ɪɢɫɭɧɨɤ β). ȼ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɷɤɪɚɧɚ ɧɚɯɨɞɹɬɫɹ ɫɥɟɞɭɸщɢɟ ɜɤɥɚɞɤɢμ 

  «ȼɢɞɟɨ» – ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɨɜ ɜɢɞɟɨ; 
 «Ⱥɥɝɨɪɢɬɦɵ» –ɜɵɛɨɪ ɚɥɝɨɪɢɬɦɨɜ ɲɭɦɨɩɨɞɚɜɥɟɧɢɹ ɢ ɞɟɬɟɤɬɢɪɨɜɚɧɢɹ ɞɜɢɠɟɧɢɹ; 
 «ɇɚɫɬɪɨɣɤɢ» – ɨɬɤɪɵɬɢɟ ɮɨɪɦɵ ɧɚɫɬɪɨɣɤɢ ɩɚɪɚɦɟɬɪɨɜ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ; 
 «ɋɩɪɚɜɤɚ» – ɨɬɤɪɵɬɢɟ ɮɚɣɥɚ ɫɩɪɚɜɤɢ. 

 
Ɋɢɫɭɧɨɤ β – ɂɧɬɟɪɮɟɣɫ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɵ 

ȼ ɩɪɚɜɨɦ ɜɟɪɯɧɟɦ ɭɝɥɭ ɧɚɯɨɞɹɬɫɹ ɤɧɨɩɤɢ ɭɩɪɚɜɥɟɧɢɹ – «ɋɬɚɪɬ» ɢ «ɋɬɨɩ», ɩɪɢ 
ɧɚɠɚɬɢɢ ɧɚ ɤɨɬɨɪɵɟ ɧɚɱɢɧɚɟɬɫɹ ɢɥɢ ɡɚɤɚɧɱɢɜɚɟɬɫɹ ɪɚɛɨɬɚ ɞɟɬɟɤɬɨɪɚ. 

ȼ ɰɟɧɬɪɟ ɧɚɯɨɞɢɬɫɹ ɩɨɥɟ, ɜ ɤɨɬɨɪɨɦ ɨɬɨɛɪɚɠɚɸɬɫɹ ɨɛɪɚɛɨɬɚɧɧɵɟ ɤɚɞɪɵ. ȼ ɫɥɭɱɚɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ – ɤɚɞɪɵ ɫ ɜɵɞɟɥɟɧɧɵɦɢ ɤɪɚɫɧɨɣ ɪɚɦɤɨɣ ɞɜɢɠɭщɢɟɫɹ ɨɛɴɟɤɬɵ.  

ɉɨɞ ɩɨɥɟɦ ɨɬɨɛɪɚɠɟɧɢɹ ɜɢɞɟɨ – ɨɤɧɨ ɫɬɚɬɢɫɬɢɤɢ, ɜ ɤɨɬɨɪɨɦ ɜ ɫɥɭɱɚɟ ɨɛɧɚɪɭɠɟɧɢɹ 
ɞɜɢɠɟɧɢɹ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɨɩɨɜɟщɟɧɢɹ. 

ȼ ɮɨɪɦɟ «ɇɚɫɬɪɨɣɤɢ» ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɩɨɦɟɧɹɬɶ ɧɚɫɬɪɨɣɤɢ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ – 

ɡɚɞɚɬɶ fps, ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɞɟɬɟɤɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɨɯɪɚɧɟɧɢɹ ɫɬɚɬɢɫɬɢɤɢ ɜ ɮɚɣɥ ɢ 
ɫɨɯɪɚɧɟɧɢɹ ɤɚɞɪɚ ɫ ɞɜɢɠɟɧɢɟɦ. ɉɪɢ ɧɚɠɚɬɢɢ ɤɧɨɩɤɢ «ɉɪɢɦɟɧɢɬɶ» ɧɚɫɬɪɨɣɤɢ ɛɭɞɭɬ 
ɩɪɢɦɟɧɟɧɵ ɢ ɮɨɪɦɚ «ɇɚɫɬɪɨɣɤɢ» ɡɚɤɪɨɟɬɫɹ. 

ɇɚ ɪɢɫɭɧɤɟ γ ɢɡɨɛɪɚɠɟɧ ɪɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ.  
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Ɋɢɫɭɧɨɤ γ – Ɋɟɡɭɥɶɬɚɬ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɱɚɫɬɶ 

ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɤɪɢɬɟɪɢɟɦ 
ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ. ɉɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ 
ɪɚɛɨɬɵ ɨɛɪɚɛɨɬɤɢ ɨɞɧɨɝɨ ɤɚɞɪɚɨɬ ɬɢɩɚ ɞɟɬɟɤɬɨɪɚ ɢ ɪɚɡɦɟɪɚ ɤɚɞɪɚ.  

ɇɚ ɪɢɫɭɧɤɟ 4 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɪɚɜɧɟɧɢɢ RGψ ɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ, ɨɬ ɪɚɡɦɟɪɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɚɞɪɚ.  

 
Ɋɢɫɭɧɨɤ 4 – ɋɪɚɜɧɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɪɚɜɧɟɧɢɢ RGB ɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ 

ɩɢɤɫɟɥɹ. 
ɉɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 4 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 

ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ (ɨɛɨɡɧɚɱɟɧ ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ), ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɫɪɚɜɧɟɧɢɢ 
RGBɤɨɦɩɨɧɟɧɬ ɰɜɟɬɚ, ɧɟɦɧɨɝɨ ɛɨɥɶɲɟ, ɱɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ 
ɩɨɫɬɪɨɟɧɢɢ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ (ɨɛɨɡɧɚɱɟɧ ɫɩɥɨɲɧɨɣ ɥɢɧɢɟɣ). 

ɇɚ ɪɢɫɭɧɤɟ 5 ɩɪɢɜɟɞɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ, 
ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɪɚɜɧɟɧɢɢ ɹɪɤɨɫɬɟɣ ɩɢɤɫɟɥɟɣ, ɨɬ ɪɚɡɦɟɪɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɤɚɞɪɚ.  

ɉɨ ɝɪɚɮɢɤɭ ɧɚ ɪɢɫɭɧɤɟ 5 ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ 
ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ (ɨɛɨɡɧɚɱɟɧ ɩɭɧɤɬɢɪɧɨɣ ɥɢɧɢɟɣ), ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɫɪɚɜɧɟɧɢɢ 
ɹɪɤɨɫɬɟɣ ɩɢɤɫɟɥɟɣ, ɦɟɧɶɲɟ, ɱɟɦ ɜɪɟɦɹ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɚ, ɨɫɧɨɜɚɧɧɨɦ ɧɚ ɩɨɫɬɪɨɟɧɢɢ 
ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ (ɨɛɨɡɧɚɱɟɧ ɫɩɥɨɲɧɨɣ ɥɢɧɢɟɣ). 

ɇɚ ɪɢɫɭɧɤɟ 6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɢɚɝɪɚɦɦɚ ɫɪɚɜɧɟɧɢɹ ɫɪɟɞɧɟɣ ɡɚɝɪɭɡɤɢ ɐɉ ɜɨ ɜɪɟɦɹ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɨɜ ɚɥɝɨɪɢɬɦɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸщɢɟ ɜɵɜɨɞɵμ 
1) ɚɥɝɨɪɢɬɦɵ ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɪɚɜɧɟɧɢɢ ɹɪɤɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɛɨɬɚɸɬ 

ɦɟɞɥɟɧɧɟɟ ɱɟɦ ɚɥɝɨɪɢɬɦɵ ɫɪɚɜɧɟɧɢɹ ɰɜɟɬɚ; 
2) ɚɥɝɨɪɢɬɦ ɨɫɧɨɜɚɧɧɵɣ ɧɚ ɩɨɫɬɪɨɟɧɢɢ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ ɧɟ ɩɪɟɜɨɫɯɨɞɢɬ 

ɚɥɝɨɪɢɬɦ ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ ɩɨ ɜɪɟɦɟɧɢ ɜɵɩɨɥɧɟɧɢɹ, ɧɨ ɛɨɥɟɟ ɭɫɬɨɣɱɢɜ ɤ 
ɜɨɡɦɭщɟɧɢɹɦ; 
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3) ɤɨɦɛɢɧɢɪɭɹ ɚɥɝɨɪɢɬɦɵ ɦɨɠɧɨ ɩɨɥɭɱɚɬɶ ɪɚɡɥɢɱɧɭɸ ɡɚɝɪɭɡɤɭ ɐɉɍ. 
Ɇɟɧɶɲɭɸ ɧɚɝɪɭɡɤɭ ɞɚɟɬ ɫɨɱɟɬɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɦɟɠɤɚɞɪɨɜɨɣ ɪɚɡɧɨɫɬɢ ɢ ɪɚɡɦɵɬɢɹ ɩɨ 
Ƚɚɭɫɭ, ɧɨ ɩɪɢ ɷɬɨɦ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɲɭɦɨɜ, ɱɚɫɬɨɬɚ ɥɨɠɧɵɯ ɫɪɚɛɚɬɵɜɚɧɢɣ ɜɵɲɟ, 
ɱɟɦ ɭ ɛɨɥɟɟ ɪɟɫɭɪɫɨɟɦɤɢɯ ɚɥɝɨɪɢɬɦɨɜ. 

 
Ɋɢɫɭɧɨɤ 5 – ɋɪɚɜɧɟɧɢɟ ɜɪɟɦɟɧɢ ɪɚɛɨɬɵ ɚɥɝɨɪɢɬɦɨɜ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɪɚɜɧɟɧɢɢ ɹɪɤɨɫɬɢ ɩɢɤɫɟɥɹ. 

 
Ɋɢɫɭɧɨɤ 6 – ɋɪɟɞɧɹɹ ɡɚɝɪɭɡɤɚ ɐɉɍ 

 

Ɂɚɤɥɸɱɟɧɢɟ 

ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɪɚɡɪɚɛɨɬɚɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɥɨɝɢɱɟɫɤɚɹ 
ɦɨɞɟɥɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜ ɧɨɬɚɰɢɢ Uεδ. 

Ɋɟɚɥɢɡɨɜɚɧɵ ɞɜɚ ɚɥɝɨɪɢɬɦɚ ɨɛɧɚɪɭɠɟɧɢɹ ɞɜɢɠɟɧɢɹμ ɚɥɝɨɪɢɬɦ ɦɟɠɤɚɞɪɨɜɨɣ 
ɪɚɡɧɨɫɬɢ ɢ ɚɥɝɨɪɢɬɦ ɫ ɩɨɫɬɪɨɟɧɢɟɦ ɛɚɡɨɜɨɝɨ ɤɚɞɪɚ; ɬɪɢ ɚɥɝɨɪɢɬɦɚ ɩɨɞɚɜɥɟɧɢɹ ɲɭɦɨɜμ 
ɚɥɝɨɪɢɬɦ ɭɫɪɟɞɧɟɧɢɹ, ɦɟɞɢɚɧɧɚɹ ɮɢɥɶɬɪɚɰɢɹ ɢ Ƚɚɭɫɫɨɜɨ ɪɚɡɦɵɬɢɟ. 
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