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Ƚɚɪɦɨɧɢɹ (ɞɪ.-ɝɪɟɱ. ਖȡȝȠȞȓĮ) – ɫɜɹɡɶ, ɩɨɪɹɞɨɤν 
ɫɬɪɨɣ, ɥɚɞν ɫɥɚɠɟɧɧɨɫɬɶ, ɫɨɪɚɡɦɟɪɧɨɫɬɶ, ɫɬɪɨɣ-
ɧɨɫɬɶ). ɉɪɨɫɬɵɦɢ ɫɥɨɜɚɦɢ, ɝɚɪɦɨɧɢɹ – ɷɬɨ ɧɟɱɬɨ 
ɫɥɚɠɟɧɧɨɟ, ɭɩɨɪɹɞɨɱɟɧɧɨɟ, ɫɨɢɡɦɟɪɢɦɨɟ. 

Ⱦɨɫɬɢɠɟɧɢɟ ɰɜɟɬɨɜɨɣ ɝɚɪɦɨɧɢɢ ɜ ɪɟɤɥɚɦɧɨɣ 
ɩɪɨɞɭɤɰɢɢ. 

Ɋɚɫɲɢɮɪɨɜɤɚ ɧɚɡɜɚɧɢɹ ɜɵɫɬɚɜɤɢ «Ⱥɣɜɚɡɨɜ-
ɫɤɢɣμ ɪɨɦɚɧɬɢɤ ɦɨɪɹ» Ɋɨɦɚɧɬɢɡɦ-ɷɬɨ ɜɵɫɨɤɢɟ 
ɱɭɜɫɬɜɚ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚɩɪɚɜɥɟɧɧɵɟ ɤ ɦɨɪɸ. 
Ⱥɣɜɚɡɨɜɫɤɢɣ ɫ ɞɟɬɫɬɜɚ ɛɵɥ ɛɟɡɭɞɟɪɠɧɨ ɜɥɸɛɥɟɧ ɜ 
ɦɨɪɟ, ɢ ɜɨ ɜɫɟɯ ɟɝɨ ɪɚɛɨɬɚɯ ɷɬɨ, ɧɟɫɨɦɧɟɧɧɨ, ɱɭɜ-
ɫɬɜɭɟɬɫɹ. ȼ ɨɮɨɪɦɥɟɧɢɢ ɪɟɤɥɚɦɵ, ɜ ɤɚɱɟɫɬɜɟ ɩɨɞ-
ɥɨɠɤɢ ɜɵɛɪɚɧɚ ɫɨɫɬɚɪɟɧɧɚɹ ɛɭɦɚɝɚ ɫ ɢɡɨɛɪɚɠɟɧɢ-
ɟɦ ɲɟɥɤɨɜɨɝɨ ɰɜɟɬɤɚ, ɱɬɨ ɧɚɩɨɦɢɧɚɟɬ ɪɨɦɚɧɬɢɱɟ-
ɫɤɢɟ ɱɭɜɫɬɜɚ ɯɭɞɨɠɧɢɤɚ ɤ ɦɨɪɸ. Ɍɚɤ ɠɟ ɫ ɩɨɦɨ-
ɳɶɸ ɤɨɦɚɧɞ Image – Adjustments ɩɪɢɦɟɧɟɧɵ ɪɚɡ-
ɥɢɱɧɵɟ ɬɨɧɢɪɨɜɤɢ ɰɜɟɬɚ, ɫɨɞɟɪɠɚɳɢɟ ɪɨɡɨɜɚɬɨ-
ɫɢɪɟɧɟɜɵɟ ɧɨɬɤɢ. ɐɜɟɬɚ ,ɤɨɬɨɪɵɟ ɬɨɠɟ ɬɢɩɢɱɧɨ 
ɫɜɨɣɫɬɜɟɧɧɵ ɪɨɦɚɧɬɢɡɦɭ. Ⱦɚɥɟɟ ɩɪɢɦɟɧɟɧɚ ɪɚɡ-
ɥɢɱɧɚɹ ɪɚɛɨɬɚ ɫ ɬɟɤɫɬɨɦ, ɧɚɩɪɚɜɥɟɧɧɚɹ ɧɚ ɜɵɞɟɥɟ-
ɧɢɟ ɢɥɢ ɠɟ, ɧɚɨɛɨɪɨɬ ɫɝɥɚɠɢɜɚɧɢɟ ɜɨɫɩɪɢɹɬɢɹ. 

Ʉ ɬɟɤɫɬɭ ɧɚ ɧɟɣ ɩɪɢɦɟɧɟɧɚ ɮɭɧɤɰɢɹ Warp Text, 
ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɢɫɤɪɢɜɢɬɶ ɢ ɧɚɤɥɨɧɢɬɶ ɬɟɤɫɬ ɞɨ 
ɧɭɠɧɨɝɨ ɩɨɥɨɠɟɧɢɹ. Ɍɚɤ ɠɟ ɧɚ ɬɟɤɫɬ ɛɵɥɚ ɧɚɥɨ-
ɠɟɧɚ ɢɫɯɨɞɧɚɹ ɤɚɪɬɢɧɤɚ ɞɥɹ ɭɫɢɥɟɧɢɹ ɷɮɮɟɤɬɚ 
ɰɟɥɨɫɬɧɨɫɬɢ ɪɚɛɨɬɵ. 
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Ɂɚɤɥɸɱɟɧɢɟ 
Ⱦɚɧɧɚɹ ɪɟɤɥɚɦɧɚɹ ɩɪɨɞɭɤɰɢɹ ɫɨɞɟɪɠɢɬ ɪɚɡ-

ɥɢɱɧɵɟ ɚɮɢɲɢ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɚ ɜ 
ɟɞɢɧɨɦ ɚɜɬɨɪɫɤɨɦ ɫɬɢɥɟ. Ⱦɚɧɧɚɹ ɤɨɥɥɟɤɰɢɹ ɜɨɲɥɚ 
ɜ ɮɨɧɞ Ɍɨɦɫɤɨɝɨ ɨɛɥɚɫɬɧɨɝɨ ɯɭɞɨɠɟɫɬɜɟɧɧɨɝɨ 
ɦɭɡɟɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɦɟɧɟɧɚ ɧɚ ɜɵɫɬɚɜɤɟ ɂ.Ʉ. 
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ȼɜɟɞɟɧɢɟ 
Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɚɹ ɩɪɨɟɤɰɢɹ, ɢɥɢ ɚɤɫɨɧɨɦɟɬ-

ɪɢɹ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɚɝɥɹɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ 
ɩɪɟɞɦɟɬɚ, ɩɨɥɭɱɟɧɧɨɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɚɪɚɥɥɟɥɶɧɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɟɝɨ ɧɚ ɧɟɤɨɬɨɪɭɸ ɩɥɨɫɤɨɫɬɶ ɩɪɨ-
ɟɤɰɢɣ ɜɦɟɫɬɟ ɫ ɨɫɹɦɢ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɤɨɨɪɞɢɧɚɬ, ɤ 
ɤɨɬɨɪɵɦ ɨɬɧɟɫɟɧ ɩɪɟɞɦɟɬ. Ɉɫɢ ɤɨɨɪɞɢɧɚɬ ɪɚɫɩɨ-
ɥɚɝɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɢɯ ɧɚɩɪɚɜɥɟɧɢɹ ɫɨɜɩɚɞɚɥɢ ɫ 

ɧɚɩɪɚɜɥɟɧɢɹɦɢ ɨɫɧɨɜɧɵɯ ɢɡɦɟɪɟɧɢɣ ɩɪɟɞɦɟɬɚ, ɚ 
ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ ɜɵɛɢɪɚɸɬ ɜ ɬɨɱɤɟ ɩɪɟɞɦɟɬɚ ɢɥɢ 
ɩɪɨɫɬɪɚɧɫɬɜɚ, ɭɞɨɛɧɨɣ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɩɪɟɞɦɟɬɚ ɢ 
ɢɡɦɟɪɟɧɢɢ ɤɨɨɪɞɢɧɚɬ. Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɬɪɟɯɦɟɪɧɨɝɨ 
ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɢɪɨ-
ɜɚɧɢɹ ɧɟ ɞɨɥɠɧɨ ɫɨɜɩɚɞɚɬɶ ɫ ɧɚɩɪɚɜɥɟɧɢɟɦ ɧɢ 
ɨɞɧɨɣ ɢɡ ɨɫɟɣ ɤɨɨɪɞɢɧɚɬ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɚɤɫɨ-
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ɧɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɫɥɟɞɭɟɬ ɢɦɟɬɶ ɜ ɜɢɞɭ 
ɨɫɧɨɜɧɵɟ ɫɜɨɣɫɬɜɚ ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɨɟɤɰɢɣμ 

1. Ⱥɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɨɟɤɰɢɢ ɩɚɪɚɥɥɟɥɶ-
ɧɵɯ ɩɪɹɦɵɯ ɩɚɪɚɥɥɟɥɶɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɜ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟ. 

2. Ɉɬɧɨɲɟɧɢɟ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɨɟɤɰɢɣ 
ɨɬɪɟɡɤɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɞɧɨɣ ɩɪɹɦɨɣ ɢɥɢ 
ɩɚɪɚɥɥɟɥɶɧɵɯ ɩɪɹɦɵɯ, ɪɚɜɧɨ ɨɬɧɨɲɟɧɢɸ ɫɚɦɢɯ 
ɨɬɪɟɡɤɨɜ. 

3. ȿɫɥɢ ɥɢɧɢɢ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɩɟɪɟɫɟɤɚɸɬɫɹ, 
ɬɨ ɢ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɩɪɨɟɤɰɢɢ ɷɬɢɯ ɥɢɧɢɣ ɩɟ-
ɪɟɫɟɤɚɸɬɫɹ 

4. ȼ ɨɛɳɟɦ ɫɥɭɱɚɟ ɨɤɪɭɠɧɨɫɬɶ ɢɡɨɛɪɚɠɚɟɬɫɹ 
ɜ ɚɤɫɨɧɨɦɟɬɪɢɢ ɷɥɥɢɩɫɨɦ, ɜ ɱɚɫɬɧɨɦ ɫɥɭɱɚɟ ɨɧɚ 
ɦɨɠɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɧɚ ɩɥɨɫɤɨɫɬɶ ɚɤɫɨɧɨɦɟɬ-
ɪɢɱɟɫɤɢɯ ɩɪɨɟɤɰɢɣ ɜ ɜɢɞɟ ɨɬɪɟɡɤɚ ɩɪɹɦɨɣ ɢɥɢ 
ɨɤɪɭɠɧɨɫɬɢ. 

ɉɟɪɜɵɟ ɬɪɢ ɫɜɨɣɫɬɜɚ ɫɬɨɥɶ ɜɚɠɧɵ, ɱɬɨ, ɨɫɧɨ-
ɜɵɜɚɹɫɶ ɧɚ ɧɢɯ, ɦɨɠɧɨ, ɧɟ ɡɧɚɹ ɧɢɱɟɝɨ ɞɪɭɝɨɝɨ ɢɡ 
ɬɟɨɪɢɢ ɚɤɫɨɧɨɦɟɬɪɢɢ, ɩɨɫɬɪɨɢɬɶ ɚɤɫɨɧɨɦɟɬɪɢɸ 
ɥɸɛɨɝɨ ɩɪɟɞɦɟɬɚ ɦɧɨɝɨɝɪɚɧɧɨɣ ɮɨɪɦɵ, ɟɫɥɢ ɢɡ-
ɜɟɫɬɧɵ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ, ɩɨɤɚɡɚɬɟɥɢ ɢɫɤɚ-
ɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɡɦɟɪɵ, ɮɨɪɦɚ ɢ ɩɨɥɨɠɟɧɢɟ 
ɩɪɟɞɦɟɬɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ [1]. 

 
Ɍɟɨɪɟɦɚ ɉɨɥɶɤɟ-ɒɜɚɪɰɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɬɟɨɪɟɦɨɣ ɚɤɫɨɧɨɦɟɬɪɢɢ ɢ ɢɦɟɟɬ ɜɚɠɧɟɣɲɟɟ ɩɪɚɤ-
ɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ. Ɉɧɚ ɢɦɟɟɬ ɞɜɟ ɮɨɪɦɭɥɢɪɨɜɤɢμ 

 ɮɨɪɦɭɥɢɪɨɜɤɚ, ɜɵɫɤɚɡɚɧɧɚɹ Ʉ. ɉɨɥɶɤɟ ɜ 
1853 ɝ.μ «Ɍɪɢ ɨɬɪɟɡɤɚ O'E'x, O'E'y, O'E'z, ɩɪɨɢɡ-
ɜɨɥɶɧɨɣ ɞɥɢɧɵ, ɥɟɠɚɳɢɟ ɜ ɨɞɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɜɵ-
ɯɨɞɹɳɢɟ ɢɡ ɨɞɧɨɣ ɬɨɱɤɢ O' ɩɨɞ ɩɪɨɢɡɜɨɥɶɧɵɦɢ 
ɭɝɥɚɦɢ ɞɪɭɝ ɤ ɞɪɭɝɭ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɩɚɪɚɥɥɟɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɬɪɟɯ ɪɚɜɧɵɯ ɨɬɪɟɡɤɨɜ OEx, OEy ɢ OEz, 
ɨɬɥɨɠɟɧɧɵɯ ɧɚ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɨɫɹɯ ɤɨɨɪɞɢɧɚɬ 
ɨɬ ɧɚɱɚɥɚ Ɉ»; 

 ɮɨɪɦɭɥɢɪɨɜɤɚ, ɨɛɨɛɳɟɧɧɚɹ Ƚ. ɒɜɚɪɰɟɦ ɜ 
1864 ɝ.μ ȼɫɹɤɢɣ ɧɟɜɵɪɨɠɞɚɸɳɢɣɫɹ ɩɨɥɧɵɣ ɱɟɬɵ-
ɪɟɯɭɝɨɥɶɧɢɤ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɚɪɚɥ-
ɥɟɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɬɟɬɪɚɷɞɪɚ ɧɚɩɟɪɟɞ ɡɚɞɚɧɧɨɣ 
ɮɨɪɦɵ [2]. 
 

Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨ 
ɉɨɥɧɵɦ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɨɦ ɧɚɡɵɜɚɟɬɫɹ ɮɢɝɭ-

ɪɚ, ɨɛɪɚɡɨɜɚɧɧɚɹ ɱɟɬɵɪɶɦɹ ɬɨɱɤɚɦɢ ɨɛɳɟɝɨ ɩɨɥɨ-
ɠɟɧɢɹ (ɜɟɪɲɢɧɚɦɢ) ɢ ɲɟɫɬɶɸ ɩɪɹɦɵɦɢ ɨɩɪɟɞɟɥɹ-
ɟɦɵɦɢ ɜɟɪɲɢɧɚɦɢ. ɇɟɜɵɪɨɠɞɚɸɳɢɦɫɹ ɫɱɢɬɚɟɬɫɹ 
ɬɚɤɨɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ, ɭ ɤɨɬɨɪɨɝɨ ɧɟ ɜɫɟ ɱɟɬɵɪɟ 
ɜɟɪɲɢɧɵ ɥɟɠɚɬ ɧɚ ɨɞɧɨɣ ɩɪɹɦɨɣ. 

ɉɭɫɬɶ ɞɚɧɵ ɩɪɨɢɡɜɨɥɶɧɵɣ ɬɟɬɪɚɷɞɪ A0B0C0D0 ɢ 
ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ABCD (ɪɢɫ. 1), ɤɨɬɨɪɵɣ 
ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɪɨɟɤɰɢɸ ɧɟɤɨɬɨɪɨɝɨ 
ɬɟɬɪɚɷɞɪɚ. 

 
Ɋɢɫ. 1. ɉɚɪɚɥɥɟɥɶɧɵɟ ɩɪɨɟɤɰɢɢ ɬɟɬɪɚɷɞɪɚ 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɲɟɫɬɶ ɫɬɨɪɨɧ ɩɨɥɧɨɝɨ ɱɟɬɵ-

ɪɟɯɭɝɨɥɶɧɢɤɚ ɹɜɥɹɸɬɫɹ ɩɪɨɟɤɰɢɹɦɢ ɪɟɛɟɪ ɷɬɨɝɨ 
ɬɟɬɪɚɷɞɪɚ. Ɉɛɨɡɧɚɱɢɦ ɞɢɚɝɨɧɚɥɶɧɭɸ ɬɨɱɤɭ ɩɟɪɟ-
ɫɟɱɟɧɢɹ ɞɜɭɯ ɫɬɨɪɨɧ ɞɜɭɦɹ ɛɭɤɜɚɦɢ, ɨɬɧɨɫɹ ɟɟ ɤ 
ɪɟɛɪɭ AD (ɛɭɤɜɚ L) ɢɥɢ ɤ ɪɟɛɪɭ ȼɋ (ɛɭɤɜɚ Ɇ). Ɍɚɤ 
ɤɚɤ ɩɪɨɫɬɨɟ ɨɬɧɨɲɟɧɢɟ ɬɪɟɯ ɬɨɱɟɤ ɧɟ ɦɟɧɹɟɬɫɹ 
ɩɪɢ ɩɚɪɚɥɥɟɥɶɧɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɬɨ ɦɵ ɦɨɠɟɦ 
ɧɚɣɬɢ ɬɨɱɤɢ L0 ɢ M0 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ ɪɟɛɪɚɯ 
A0D0  ɢ B0C0  ɬɟɬɪɚɷɞɪɚ ɨɪɢɝɢɧɚɥɚ ɢɡ ɭɫɥɨɜɢɣμ 

(A0D0L0) = (ADL), 
(B0C0M0) = (ȼɋɆ) 

ɉɭɫɬɶ ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɹɦɨɣ M0L0 ɫɨɜɩɚɞɚɟɬ ɫ 
ɧɚɩɪɚɜɥɟɧɢɟɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɬɚɤ ɤɚɤ ɩɪɹɦɚɹ 
M0L0 ɞɨɥɠɧɚ ɩɪɨɟɤɬɢɪɨɜɚɬɶɫɹ ɜ ɨɞɧɭ ɬɨɱɤɭ. ɉɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɬɪɚɷɞɪɚ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ  M0L0, 
ɩɨɥɭɱɢɦ ɩɪɨɟɤɬɢɪɭɸɳɭɸ ɩɪɢɡɦɭ. ɉɟɪɟɫɟɱɟɦ ɩɨ-
ɥɭɱɟɧɧɭɸ ɩɪɢɡɦɭ ɩɪɨɢɡɜɨɥɶɧɨɣ ɩɥɨɫɤɨɫɬɶɸ II' . ȼ 
ɫɟɱɟɧɢɢ ɩɨɥɭɱɢɦ ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ 
A'B'C'D' ɩɪɢ ɷɬɨɦ ɛɭɞɟɦ ɢɦɟɬɶμ 

(A'D'L') = (A0D0L0) = (ADL) 
(B'C'M') = ( B0C0M0) = (ȼɋɆ) 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ  
A'B'C'D' ɹɜɥɹɟɬɫɹ ɚɮɮɢɧɧɵɦ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɭ 
ABCD. Ɋɚɫɫɦɚɬɪɢɜɚɹ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ A'B'C'D' 
ɤɚɤ ɨɫɧɨɜɚɧɢɟ ɩɪɢɡɦɵ, ɦɨɠɧɨ ɩɨɫɬɪɨɢɬɶ ɫɟɱɟɧɢɟ 
A1B1C1D1 ɩɪɨɟɤɬɢɪɭɸɳɟɣ ɩɪɢɡɦɵ ɩɥɨɫɤɨɫɬɶɸ II x, 
ɤɨɬɨɪɨɟ ɛɵɥɨ ɛɵ ɩɨɞɨɛɧɨ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɭ 
ABCD. Ʌɟɝɤɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶ-
ɧɢɤ  A1B1C1D1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɟɤɰɢɟɣ 
ɞɚɧɧɨɝɨ ɬɟɬɪɚɷɞɪɚ A0B0C0D0, ɚ ɡɚɞɚɧɧɵɣ ɱɟɬɵɪɟɯ-
ɭɝɨɥɶɧɢɤ ABCD ɹɜɥɹɟɬɫɹ, ɩɪɨɟɤɰɢɟɣ ɬɟɬɪɚɷɞɪɚ, 
ɩɨɞɨɛɧɨɝɨ ɞɚɧɧɨɦɭ, ɱɬɨ ɢ ɬɪɟɛɨɜɚɥɨɫɶ ɞɨɤɚ-
ɡɚɬɶ [2]. 

ɂɡ ɯɨɞɚ ɞɨɤɚɡɚɬɟɥɶɫɬɜɚ ɬɟɨɪɟɦɵ ɉɨɥɶɤɟ-
ɒɜɚɪɰɚ ɜɢɞɧɨ, ɱɬɨ ɟɫɥɢ ɡɚɞɚɧɵ ɩɪɨɟɤɰɢɹ ɬɟɬɪɚɷɞ-
ɪɚ ɧɚ ɩɥɨɫɤɨɫɬɢ II  (ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ 
ABCD), ɚ ɬɚɤɠɟ ɮɨɪɦɚ ɬɟɬɪɚɷɞɪɚ ɨɪɢɝɢɧɚɥɚ, ɬɨ 



XI Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɚɹ ɤɨɧɮɟɪɟɧɰɢɹ ɫɬɭɞɟɧɬɨɜ, ɚɫɩɢɪɚɧɬɨɜ ɢ ɦɨɥɨɞɵɯ ɭɱɺɧɵɯ 
«Ɇɨɥɨɞɺɠɶ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ» 

___________________________________________________________________________ 

 475 

ɧɚɩɪɚɜɥɟɧɢɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɩɨɥɨɠɟɧɢɟ ɩɥɨɫ-
ɤɨɫɬɢ ɩɪɨɟɤɰɢɣ ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ. Ɍɨɱɧɨ 
ɬɚɤ ɠɟ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɢɫɬɢɧɧɵɟ ɪɚɡɦɟɪɵ ɬɟɬ-
ɪɚɷɞɪɚ ɨɪɢɝɢɧɚɥɚ. 

ɂɡ ɬɟɨɪɟɦɵ ɉɨɥɶɤɟ-ɒɜɚɪɰɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞɵ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɡɧɚɱɟɧɢɹ. 
ȿɫɥɢ ɦɵ ɩɪɟɞɫɬɚɜɢɦ ɫɟɛɟ ɫɢɫɬɟɦɭ ɩɪɹɦɨɭɝɨɥɶɧɵɯ 
ɤɨɨɪɞɢɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ Ɉxyz , ɚ ɬɚɤɠɟ ɨɬɥɨɠɟɧ-
ɧɵɟ ɩɨ ɨɫɹɦ ɤɨɨɪɞɢɧɚɬ ɟɞɢɧɢɱɧɵɟ ɨɬɪɟɡɤɢ (ɬɚɤ 
ɧɚɡɵɜɚɟɦɵɟ ɦɚɫɲɬɚɛɧɵɟ ɨɬɪɟɡɤɢ), ɤɨɧɰɵ ɤɨɬɨ-
ɪɵɯ ɨɛɨɡɧɚɱɢɦ ɛɭɤɜɚɦɢ Ex, Ey, Ez, ɬɨ ɛɭɞɟɦ ɢɦɟɬɶ 
ɬɚɤ ɧɚɡɵɜɚɟɦɵɣ ɦɚɫɲɬɚɛɧɵɣ ɬɟɬɪɚɷɞɪ OEx, OEy, 
OEz. Ɉɞɧɨɣ ɜɟɪɲɢɧɨɣ ɦɚɫɲɬɚɛɧɨɝɨ ɬɟɬɪɚɷɞɪɚ ɹɜ-
ɥɹɟɬɫɹ ɧɚɱɚɥɨ ɤɨɨɪɞɢɧɚɬ Ɉ, ɚ ɬɪɟɦɹ ɨɫɬɚɥɶɧɵɦɢ 
ɜɟɪɲɢɧɚɦɢ – ɤɨɧɰɵ ɦɚɫɲɬɚɛɨɜ ɩɨ ɨɫɹɦ ɤɨɨɪɞɢɧɚɬ 
Ex, Ey, Ez. Ɇɚɫɲɬɚɛɧɵɣ ɬɟɬɪɚɷɞɪ ɹɜɥɹɟɬɫɹ ɬɟɬɪɚɷɞ-
ɪɨɦ ɫɩɟɰɢɚɥɶɧɨɝɨ ɜɢɞɚ ДγЖ. Ɍɪɢ ɟɝɨ ɝɪɚɧɢ ɩɪɟɞ-
ɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɚɜɧɨɛɟɞɪɟɧɧɵɟ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɟɭɝɨɥɶɧɢɤɢν ɱɟɬɜɟɪɬɚɹ ɝɪɚɧɶ - ɪɚɜɧɨɫɬɨɪɨɧɧɢɣ 
ɬɪɟɭɝɨɥɶɧɢɤ.  

ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɫɢɫɬɟɦɚ ɩɪɹɦɨɭɝɨɥɶɧɵɯ ɤɨ-
ɨɪɞɢɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ Ɉxyz, ɧɚɡɵɜɚɟɦɚɹ ɧɚɬɭ-
ɪɚɥɶɧɨɣ ɫɢɫɬɟɦɨɣ ɤɨɨɪɞɢɧɚɬ, ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɚ-
ɪɚɥɥɟɥɶɧɨ ɧɚ ɤɚɤɭɸ-ɥɢɛɨ ɩɥɨɫɤɨɫɬɶ II ' (ɪɢɫ. β). ȼ 
ɬɚɤɨɦ ɫɥɭɱɚɟ ɦɚɫɲɬɚɛɧɵɣ ɬɟɬɪɚɷɞɪ ɢɡɨɛɪɚɡɢɬɫɹ ɜ 
ɜɢɞɟ ɩɨɥɧɨɝɨ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɚ, ɲɟɫɬɶ ɫɬɨɪɨɧ 
ɤɨɬɨɪɨɝɨ ɹɜɹɬɫɹ ɩɪɨɟɤɰɢɹɦɢ ɲɟɫɬɢ ɪɟɛɟɪ ɦɚɫ-
ɲɬɚɛɧɨɝɨ ɬɟɬɪɚɷɞɪɚ. ɇɚɬɭɪɚɥɶɧɵɟ ɨɫɢ ɤɨɨɪɞɢɧɚɬ 
Ɉxyz ɢɡɨɛɪɚɡɹɬɫɹ ɜ ɩɪɨɟɤɰɢɢ ɧɚ ɩɥɨɫɤɨɫɬɶ II ' ɬɪɟɦɹ 
ɩɪɹɦɵɦɢ ɥɢɧɢɹɦɢ, ɜɵɯɨɞɹɳɢɦɢ ɢɡ ɬɨɱɤɢ Ɉ', ɤɨ-
ɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɢɡɨɛɪɚɠɟɧɢɟɦ ɧɚɱɚɥɚ ɤɨɨɪɞɢɧɚɬ Ɉ. 

ɗɬɚ ɫɢɫɬɟɦɚ ɬɪɟɯ ɩɪɹɦɵɯ Ɉ'xyz (ɚɤɫɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɨɫɟɣ) ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɨɣ 
ɫɢɫɬɟɦɵ ɤɨɨɪɞɢɧɚɬ, ɚ ɬɪɢ ɩɪɨɟɤɰɢɢ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɦɚɫɲɬɚɛɚ ɩɨ ɨɫɹɦ ɤɨɨɪɞɢɧɚɬ O'E'x, O'E'ɭ, O'E'z 
ɧɚɡɵɜɚɸɬɫɹ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɦɢ ɦɚɫɲɬɚɛɚɦɢ. 

ɉɪɢɦɟɧɹɹ ɬɟɨɪɟɦɭ ɉɨɥɶɤɟ-ɒɜɚɪɰɚ ɤ ɬɨɥɶɤɨ 
ɱɬɨ ɪɚɫɫɦɨɬɪɟɧɧɨɦɭ ɫɥɭɱɚɸ, ɤɨɝɞɚ ɬɟɬɪɚɷɞɪ-
ɨɪɢɝɢɧɚɥ ɹɜɥɹɟɬɫɹ ɦɚɫɲɬɚɛɧɵɦ ɬɟɬɪɚɷɞɪɨɦ, ɦɵ 
ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ ɫɥɟɞɭɸɳɟɟμ Ʌɸɛɨɣ ɧɟɜɵɪɨɠɞɚ-
ɸɳɢɣɫɹ ɩɨɥɧɵɣ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɜɫɟɝɞɚ ɦɨɠɧɨ 
ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɚɪɚɥɥɟɥɶɧɭɸ ɩɪɨɟɤɰɢɸ ɦɚɫ-
ɲɬɚɛɧɨɝɨ ɬɟɬɪɚɷɞɪɚ ɧɚɬɭɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ ɤɨ-
ɨɪɞɢɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

 
Ɋɢɫ. β. Ɂɚɦɟɧɚ ɩɥɨɫɤɨɫɬɢ 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɍɟɨɪɟɦɚ ɉɨɥɶɤɟ-ɒɜɚɪɰɚ ɢɦɟɟɬ ɮɭɧɞɚɦɟɧɬɚɥɶ-

ɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɚɤ ɞɥɹ ɬɟɨɪɢɢ ɚɤɫɨɧɨɦɟɬɪɢɢ, ɬɚɤ ɢ 
ɞɥɹ ɦɧɨɝɢɯ ɩɪɚɤɬɢɱɟɫɤɢɯ ɟɟ ɩɪɢɦɟɧɟɧɢɹɯ. ɇɚ ɨɫ-
ɧɨɜɚɧɢɢ ɷɬɨɣ ɬɟɨɪɟɦɵ ɫɢɫɬɟɦɚ ɚɤɫɨɧɨɦɟɬɪɢɱɟ-
ɫɤɢɯ ɨɫɟɣ, ɚ ɬɚɤɠɟ ɢ ɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɦɚɫɲɬɚ-
ɛɨɜ ɧɚ ɧɢɯ ɦɨɠɟɬ ɛɵɬɶ ɡɚɞɚɧɚ ɫɨɜɟɪɲɟɧɧɨ ɩɪɨɢɡ-
ɜɨɥɶɧɵɦ ɨɛɪɚɡɨɦ. ȼɫɟɝɞɚ ɧɚɣɞɟɬɫɹ ɬɚɤɨɟ ɩɨɥɨɠɟ-
ɧɢɟ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɫɢɫɬɟɦɵ ɧɚɬɭɪɚɥɶɧɵɯ ɤɨɨɪɞɢ-
ɧɚɬ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɬɚɤɨɣ ɪɚɡɦɟɪ ɧɚɬɭɪɚɥɶɧɨɝɨ 
ɦɚɫɲɬɚɛɚ ɩɨ ɨɫɹɦ, ɱɬɨ ɡɚɞɚɧɧɚɹ ɚɤɫɨɧɨɦɟɬɪɢɱɟ-
ɫɤɚɹ ɫɢɫɬɟɦɚ ɨɤɚɠɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨɣ ɩɪɨɟɤɰɢɟɣ 
ɧɚɬɭɪɚɥɶɧɨɣ ɫɢɫɬɟɦɵ. 
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ȼɜɟɞɟɧɢɟ 
Adobe Photoshop – ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɝɪɚ-

ɮɢɱɟɫɤɢɣ ɪɟɞɚɤɬɨɪ, ɪɚɡɪɚɛɨɬɚɧɧɵɣ ɢ ɪɚɫɩɪɨɫɬɪɚ-
ɧɹɟɦɵɣ ɮɢɪɦɨɣ Adobe Systems. ȼ ɨɫɧɨɜɧɨɦ ɪɚɛɨ-
ɬɚɟɬ ɫ ɪɚɫɬɪɨɜɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ, ɨɞɧɚɤɨ ɢɦɟɟɬ 
ɧɟɤɨɬɨɪɵɟ ɜɟɤɬɨɪɧɵɟ ɢɧɫɬɪɭɦɟɧɬɵ. ɉɪɨɞɭɤɬ ɹɜ-
ɥɹɟɬɫɹ ɥɢɞɟɪɨɦ ɪɵɧɤɚ ɜ ɨɛɥɚɫɬɢ ɤɨɦɦɟɪɱɟɫɤɢɯ 
ɫɪɟɞɫɬɜ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɪɚɫɬɪɨɜɵɯ ɢɡɨɛɪɚɠɟɧɢɣ, 

ɢ ɧɚɢɛɨɥɟɟ ɢɡɜɟɫɬɧɵɦ ɩɪɨɞɭɤɬɨɦ ɮɢɪɦɵ AНШЛО. 
ɑɚɫɬɨ ɷɬɭ ɩɪɨɝɪɚɦɦɭ ɧɚɡɵɜɚɸɬ ɩɪɨɫɬɨ Photoshop. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ PСШЭШЬСШЩ ɞɨɫɬɭɩɟɧ ɧɚ ɩɥɚɬ-
ɮɨɪɦɚɯ Mac ɢ Windows. 

Adobe Photoshop CS5 – ɷɬɨ ɤɨɦɩɥɟɤɫɧɨɟ ɪɟɲɟ-
ɧɢɟ ɞɥɹ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɰɢɮɪɨɜɵɯ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɜɟɫɶ ɧɚɛɨɪ ɢɧ-
ɫɬɪɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚ ɫɨɡɞɚɧɢɹ ɢ ɪɟɞɚɤɬɢ-
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