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ȼɜɟɞɟɧɢɟ 
Ɋɟɧɬɝɟɧɨɜɫɤɚɹ ɤɨɦɩɶɸɬɟɪɧɚɹ ɬɨɦɨɝɪɚɮɢɹ (ɞɚ-

ɥɟɟ ɄɌ) ɷɬɨ ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɣ ɩɨ-
ɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɨɛɴɟɤɬɚ ɩɨ ɞɚɧɧɵɦ ɨɛ ɨɫɥɚɛɥɟ-
ɧɢɢ ɪɟɧɬɝɟɧɨɜɫɤɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢɡ-ɡɚ ɩɨɝɥɨɳɟɧɢɹ ɢ 
ɪɚɫɫɟɹɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ ɜɞɨɥɶ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɚɩɪɚɜɥɟɧɢɣ, ɥɟɠɚ-
ɳɢɯ ɜ ɩɥɨɫɤɨɫɬɢ ɞɚɧɧɨɝɨ ɫɟɱɟɧɢɹ Д1Ж. ɄɌ ɲɢɪɨɤɨ 
ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɟɞɢɰɢɧɫɤɢɯ, ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢ ɜ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ.  

ȼ ɨɛɳɟɦ ɜɢɞɟ ɡɚɞɚɱɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɧɭɬɪɟɧ-
ɧɟɣ ɫɬɪɭɤɬɭɪɵ (ɥɢɧɟɣɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɨɫɥɚɛ-
ɥɟɧɢɹ ) ɨɛɴɟɤɬɚ ɩɨ ɩɪɨɟɤɰɢɨɧɧɵɦ ɞɚɧɧɵɦ 
ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɤɚɤ ɥɢɧɟɣɧɨɟ ɢɧɬɟɝɪɚɥɶɧɨɟ ɭɪɚɜ-
ɧɟɧɢɟ Ɏɪɟɞɝɨɥɶɦɚ ɩɟɪɜɨɝɨ ɪɨɞɚ ɬɢɩɚ ɫɜɟɪɬɤɢμ 

 
ɝɞɟ  – ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ Ɋɚɞɨɧɚ ɮɭɧɤɰɢɢ 
ɨɫɥɚɛɥɟɧɢɹ . Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɟɤɰɢɹ – 
ɷɬɨ ɥɢɧɟɣɧɵɣ ɢɧɬɟɝɪɚɥ  ɜɞɨɥɶ ɥɢɧɢɢ  ɩɨɞ 
ɭɝɥɨɦ .  – ɨɩɟɪɚɬɨɪ ɩɪɨɟɰɢɪɨɜɚɧɢɹ. 

ɇɚ ɩɪɚɤɬɢɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɨɧɟɱɧɨɟ ɱɢɫɥɨ 
ɧɚɩɪɚɜɥɟɧɢɣ ɫɧɹɬɢɹ ɩɪɨɟɤɰɢɣ  ɢ ɞɟ-
ɬɟɤɬɨɪɨɜ . Ɉɛɵɱɧɨ ɤɨɥɢɱɟɫɬɜɨ 
ɧɚɩɪɚɜɥɟɧɢɣ ɫɧɹɬɢɹ ɩɪɨɟɤɰɢɣ  ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɞɟɬɟɤɬɨɪɨɜ  ɫɨɜɩɚɞɚɸɬ ɢ ɪɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟ-
ɥɟɧɵ. ɉɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ ɧɟɢɡɜɟɫɬɧɚɹ ɮɭɧɤɰɢɹ  
ɨɝɪɚɧɢɱɟɧɚ ɞɢɚɩɚɡɨɧɨɦ ȼ (0,β5…0,5 ȽȽɰ), ɬɨɝɞɚ 
ɫɨɝɥɚɫɧɨ ɬɟɨɪɟɦɟ ɇɚɣɤɜɢɫɬɚ-ɒɟɧɧɨɧɚ, ɞɥɹ ɬɨɱɧɨɣ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɤɚɤ ɦɢ-
ɧɢɦɭɦ  ɩɪɨɟɤɰɢɣ ɢ  ɞɟɬɟɤɬɨ-
ɪɨɜ ДβЖ. ɗɬɨ ɭɫɥɨɜɢɟ ɫɛɨɪɚ ɩɪɨɟɤɰɢɣ ɹɜɥɹɟɬɫɹ ɨɛɹ-
ɡɚɬɟɥɶɧɵɦ ɞɥɹ ɫɚɦɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɚɧɚɥɢ-
ɬɢɱɟɫɤɨɝɨ ɚɥɝɨɪɢɬɦɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ FТХЭОЫОН BКМФ 
Projection (FBP). 

Ɂɚɞɚɱɚ ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɟɤɰɢɣ ɡɚ-
ɤɥɸɱɚɟɬɫɹ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨ  ɩɪɨɟɤɰɢ-
ɹɦ ɢɡɨɛɪɚɠɟɧɢɹ ɛɟɡ ɩɨɬɟɪɢ ɤɚɱɟɫɬɜɚ. Ɋɟɲɟɧɢɟ 
ɷɬɨɣ ɡɚɞɚɱɢ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɞɨɡɵ ɪɚɞɢɚɰɢɢ 
ɢ ɩɨɡɜɨɥɹɟɬ ɭɫɤɨɪɢɬɶ ɫɛɨɪ ɩɪɨɟɤɰɢɨɧɧɵɯ ɞɚɧɧɵɯ. 
Ʉ ɫɨɠɚɥɟɧɢɸ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɥɚɫɫɢɱɟɫɤɢɯ ɚɧɚɥɢ-
ɬɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, ɬɚɤɢɯ ɤɚɤ FBP, ɩɪɢɜɨɞɢɬ ɤ 
ɩɨɹɜɥɟɧɢɸ ɚɪɬɟɮɚɤɬɨɜ. 

Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɟɲɟɧɢɹ ɧɟɤɨɪ-
ɪɟɤɬɧɵɯ ɡɚɞɚɱ ɹɜɥɹɸɬɫɹ ɢɬɟɪɚɬɢɜɧɵɟ ɢɥɢ ɚɥɝɟɛ-
ɪɚɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ɂɚɞɚɱɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɨɛɪɚ-
ɠɟɧɢɹ ɩɨ ɩɪɨɟɤɰɢɹɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɜɢɞɟ ɥɢɧɟɣɧɨɣ ɫɢɫɬɟɦɵ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜɧɟ-
ɧɢɣμ 

   (1) 

ɝɞɟ  ɨɩɟɪɚɬɨɪ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ – ɞɢɫ-
ɤɪɟɬɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɩɟɪɚɬɨɪɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 
Ɋɚɞɨɧɚ,  – ɜɟɤɬɨɪ ɧɚɛɥɸɞɚɟɦɨɝɨ ɜɵɯɨɞɚ 
(ɢɡɨɛɪɚɠɟɧɢɹ),  – ɧɟɢɡɜɟɫɬɧɨɟ ɢɡɨɛɪɚɠɟ-
ɧɢɟ,  – ɜɟɤɬɨɪ ɲɭɦɚ.  

Ɂɚɞɚɱɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɨ ɢɫɤɚɠɟɧɧɨɣ 
ɜɟɪɫɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɨɛɴɟɤɬɚ ɩɨɥɭɱɢɬɶ ɩɪɟɞɫɬɚɜ-
ɥɟɧɢɟ ɨ ɫɚɦɨɦ ɨɛɴɟɤɬɟ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ, ɤɚɤɢɦ ɛɵ 
ɜɵɫɨɤɢɦ ɧɢ ɛɵɥɨ ɤɚɱɟɫɬɜɨ ɢɡɨɛɪɚɠɟɧɢɹ, ɟɦɭ ɫɨ-
ɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɝɞɚ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ 
ɨɛɴɟɤɬɨɜ. ɉɨɷɬɨɦɭ ɨɛɪɚɬɧɚɹ ɡɚɞɚɱɚ, ɫɮɨɪɦɭɥɢɪɨ-
ɜɚɧɧɚɹ ɞɥɹ ɢɡɨɛɪɚɠɟɧɢɹ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɦɨɠɟɬ 
ɢɦɟɬɶ ɬɨɥɶɤɨ ɩɪɢɛɥɢɠɟɧɧɨɟ ɪɟɲɟɧɢɟ. ɉɪɢ ɫɨɤɪɚ-
ɳɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɟɤɰɢɣ ɫɢɫɬɟɦɚ (1) ɫɢɥɶɧɨ 
ɧɟɞɨɨɩɪɟɞɟɥɟɧɚ, ɬɚɤ ɤɚɤ . 

 
Ɋɟɝɭɥɹɪɢɡɚɰɢɹ 
ɇɚɢɛɨɥɟɟ ɨɛɳɢɣ ɩɨɯɨɞ ɤ ɪɟɲɟɧɢɸ ɧɟɤɨɪɪɟɤɬ-

ɧɵɯ ɡɚɞɚɱ ɛɵɥ ɫɮɨɪɦɭɥɢɪɨɜɚɧ ɫɨɜɟɬɫɤɢɦ ɦɚɬɟɦɚ-
ɬɢɤɨɦ Ɍɢɯɨɧɨɜɵɦ ɢ ɩɨɥɭɱɢɥ ɧɚɡɜɚɧɢɟ ɪɟɝɭɥɹɪɢ-
ɡɚɰɢɹ. Ɋɟɝɭɥɹɪɢɡɚɰɢɹ ɷɬɨ ɮɚɤɬɢɱɟɫɤɢ ɫɩɨɫɨɛ ɞɨ-
ɛɚɜɢɬɶ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɞɨɩɭɫɬɢɦɨɦ ɜɢɞɟ 
ɪɟɲɟɧɢɹ. 

ȼ ɨɛɥɚɫɬɢ ɄɌ ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɦɧɨɠɟɫɬɜɨ 
ɫɩɨɫɨɛɨɜ ɨɩɪɟɞɟɥɟɧɢɹ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
Ɋɚɫɫɦɨɬɪɢɦ ɩɪɢɦɟɧɢɦɨɫɬɶ ɭɤɚɡɚɧɧɵɯ ɦɟɬɨɞɨɜ ɤ 
ɡɚɞɚɱɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɦɚɥɨɦɭ 
ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɟɤɰɢɣ. 

 
Ɋɟɝɭɥɹɪɢɡɚɰɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɵɩɭɤɥɵɯ 

ɨɝɪɚɧɢɱɟɧɢɣ 
Ⱥɩɪɢɨɪɧɵɟ ɞɚɧɧɵɟ ɜ ɡɚɞɚɱɟ ɄɌ ɦɨɝɭɬ ɛɵɬɶ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɮɨɪɦɟ ɠɟɫɬɤɢɯ ɨɝɪɚɧɢɱɟɧɢɣμ 
1. ɉɨɥɨɠɢɬɟɥɶɧɨɫɬɶμ 

 
2. ɉɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɥɨɤɚɥɢɡɚɰɢɹμ 

 
3. Ⱥɩɪɢɨɪɧɵɟ ɡɧɚɱɟɧɢɹμ 

 
4. Ɉɝɪɚɧɢɱɟɧɧɚɹ ɷɧɟɪɝɢɹμ  
ȼɫɟ ɭɤɚɡɚɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɹɜɥɹɸɬɫɹ ɡɚɦɤɧɭ-

ɬɵɦɢ ɢ ɜɵɩɭɤɥɵɦɢ ɦɧɨɠɟɫɬɜɚɦɢ . 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɷɬɢɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɪɢ ɨɩɬɢɦɢɡɚ-
ɰɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬ ɩɪɨɫɬɪɚɧɫɬɜɨ ɜɨɡ-
ɦɨɠɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɢɬɶ 
ɤɚɱɟɫɬɜɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. ȼ ɧɚɱɚɥɟ 70-ɯ ɝɨɞɨɜ ɛɵɥ 
ɩɪɟɞɥɨɠɟɧ ɪɹɞ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɚɥɝɨɪɢɬɦɨɜ, ɜ ɨɫ-
ɧɨɜɟ ɤɨɬɨɪɵɯ ɥɟɠɢɬ ɩɪɢɧɰɢɩ ɫɠɢɦɚɸɳɢɯ ɨɬɨɛ-
ɪɚɠɟɧɢɣ (ɬɟɨɪɟɦɚ Ȼɚɧɚɯɚ)μ Algebraic Reconstruc-
tion Technique (ART), Simultaneous Iterative Recon-
struction Technique (SIRT) [1]. 
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ART ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɜ ɩɟɪɜɵɯ ɩɨɤɨɥɟɧɢɹɯ ɬɨ-
ɦɨɝɪɚɮɨɜ. ART ɨɫɧɨɜɚɧ ɧɚ ɦɟɬɨɞɟ Ʉɚɱɦɚɠɚ ɞɥɹ 
ɪɟɲɟɧɢɹ ɫɢɫɬɟɦ ɥɢɧɟɣɧɵɯ ɚɥɝɟɛɪɚɢɱɟɫɤɢɯ ɭɪɚɜ-
ɧɟɧɢɣ ɢ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɟɣɲɢɦ ɚɥɝɨɪɢɬɦɨɦ ɫ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɢɧɰɢɩɚ ɫɠɢɦɚɸɳɢɯ ɨɬɨɛɪɚɠɟ-
ɧɢɣ. SIRT ɢɳɟɬ ɪɟɲɟɧɢɟ ɤɚɤ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɪɨɟɤɰɢɣ ɧɚ ɝɢɩɩɟɪɩɥɨɫɤɨɫɬɢ ɢ 
ɞɚɟɬ ɥɭɱɲɢɟ ɪɟɡɭɥɶɬɚɬɵ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜ ɫɥɭɱɚɟ 
ɧɟɫɨɜɦɟɫɬɧɨɣ ɫɢɫɬɟɦɵ. 

 
ɗɧɬɪɨɩɢɣɧɵɟ ɦɟɬɨɞɵ 
Ɍɚɤ ɤɚɤ ɤɚɠɞɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 

ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɜɨɡɦɨɠɧɵɯ ɨɛɴɟɤɬɨɜ, ɬɨ ɨɛɪɚɬɧɭɸ 
ɡɚɞɚɱɭ ɦɨɠɧɨ ɫɜɟɫɬɢ ɤ ɩɪɨɛɥɟɦɟ ɜɵɛɨɪɚ ɬɨɝɨ ɢɡ 
ɧɢɯ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɪɚɜɞɨɩɨɞɨɛɧɵɦ. 
ɉɪɢ ɪɟɲɟɧɢɢ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢɧɰɢɩ 
ɦɚɤɫɢɦɭɦɚ ɷɧɬɪɨɩɢɢ.  

ɋɨɝɥɚɫɧɨ ɨɩɪɟɞɟɥɟɧɢɸ, ɞɚɧɧɨɦɭ Ȼɨɥɶɰɦɚɧɨɦ, 
ɷɧɬɪɨɩɢɹ ɪɚɜɧɚ ɥɨɝɚɪɢɮɦɭ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɜɟɫɚ 
ɢɥɢ ɥɨɝɚɪɢɮɦɭ ɜɟɪɨɹɬɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ 
ɫɨɫɬɨɹɧɢɹ. ɗɧɬɪɨɩɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨ-
ɫɬɢ  ɨɛɨɡɧɚɱɚɟɬɫɹ ɤɚɤ : 

 
Ɂɚɞɚɱɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɩɪɨɟɤ-

ɰɢɹɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɤ ɪɟɤɨɧɫɬɪɭɤɰɢɹ 
-ɦɟɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɪɨɹɬɧɨɫɬɢ ɩɨ ɟɟ 

-ɦɟɪɧɵɦ ɨɝɪɚɧɢɱɟɧɢɹɦ, ɢ ɫɨɝɥɚɫɧɨ ɩɪɢɧ-
ɰɢɩɭ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɬɪɨɩɢɢ ɧɚɢɥɭɱɲɟɟ ɪɟɲɟɧɢɟ 
– ɷɬɨ ɪɟɲɟɧɢɟ, ɫɨɞɟɪɠɚɳɟɟ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟ-
ɫɬɜɨ ɢɧɮɨɪɦɚɰɢɢ. ȼ ɥɢɬɟɪɚɬɭɪɟ ɡɚɞɚɱɚ ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɢ ɩɨ ɩɪɨɟɤɰɢɨɧɧɵɦ ɞɚɧɧɵɦ ɫ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɟɦ ɩɪɢɧɰɢɩɚ ɦɚɤɫɢɦɭɦɚ ɷɧɬɪɨɩɢɢ ɮɨɪɦɭɥɢɪɭ-
ɟɬɫɹ ɤɚɤμ 

 
ȼ ɪɚɛɨɬɟ ДγЖ ɨɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɧɰɢɩɚ ɦɚɤɫɢɦɚɥɶɧɨɣ ɷɧɬɪɨɩɢɢ ɢɧɨɝɞɚ ɜɟɞɟɬ ɤ 
ɫɥɟɞɭɸɳɢɦ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦμ 

1. ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫɨɨɬɧɨɲɟɧɢɟ ɫɢɝɧɚɥ/ɲɭɦ ɜ 
ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɦ ɢɡɨɛɪɚɠɟɧɢɢν 

2. ɧɚɪɭɲɚɟɬɫɹ ɤɪɢɬɟɪɢɣ ɪɚɡɪɟɲɟɧɢɹ ɩɨ Ɋɷ-
ɥɟɸ ɢ ̸̨̡̛̯ ̨̭̯̦̯̭̌̏́́ ̸̛̛̛̦̖̬̣̥̼̥̌̚͘ 
 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ 
ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ȼɚɣɟɫɨɜɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɡɚ-

ɞɚɱɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɮɨɪɦɭɥɢɪɭɟɬɫɹ ɤɚɤ ɨɰɟɧɤɚ ɫ 
ɩɨɦɨɳɶɸ ɚɩɨɫɬɟɪɢɨɪɧɨɝɨ ɦɚɤɫɢɦɭɦɚμ 

 
ɝɞɟ  – ɡɚɞɚɧɧɨɟ ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, 

 – ɬɟɪɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɧɟɩɪɨɬɢɜɨɪɟɱɢ-
ɜɨɫɬɶ ɞɚɧɧɵɯ ɢ ɨɩɢɫɵɜɚɸɳɢɣ ɮɢɡɢɱɟɫɤɢɣ ɩɪɨ-
ɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɩɪɨɟɤɰɢɨɧɧɵɦ 
ɞɚɧɧɵɦν  ɬɟɪɦ ɪɟɝɭɥɹɪɢɡɚɰɢɢ, ɯɚɪɚɤɬɟɪɢɡɭɸ-
ɳɢɣ ɚɩɪɢɨɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ  Д5Ж. Ȼɚɣɟɫɨɜɫɤɢɣ 
ɩɨɞɯɨɞ ɩɪɟɞɩɨɥɚɝɚɟɬ, ɱɬɨ ɧɚɛɥɸɞɚɟɦɨɟ ɢɡɨɛɪɚɠɟ-
ɧɢɹ  ɹɜɥɹɸɬɫɹ ɧɟɤɨɬɨɪɨɣ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɨɣ 

ɢɥɢ ɫɥɭɱɚɣɧɨɣ ɮɭɧɤɰɢɟɣ ɨɬ «ɢɫɬɢɧɧɨɝɨ» ɢɡɨɛɪɚ-
ɠɟɧɢɹ . 

ɋɚɦɵɦɢ ɷɮɮɟɤɬɢɜɧɵɦɢ ɹɜɥɹɸɬɫɹ ɦɟɬɨɞɵ, ɤɨ-
ɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɚɩɪɢɨɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ , 
ɤɨɬɨɪɚɹ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɥɨɤɚɥɶɧɵɟ ɫɜɨɣɫɬɜ ɮɭɧɤ-
ɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɢ ɫɝɥɚɠɟɧɧɨɫɬɶ. 
Ɉɧɢ ɧɚɢɥɭɱɲɢɦ ɨɛɪɚɡɨɦ ɯɚɪɚɤɬɟɪɢɡɭɸɬ  ɢ ɦɨɝɭɬ 
ɛɵɬɶ ɥɟɝɤɨ ɨɩɢɫɚɧɵ ɤɚɤ ɜɡɚɢɦɨɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠ-
ɞɭ ɫɨɫɟɞɧɢɦɢ ɩɢɤɫɟɥɚɦɢ. 

Ⱦɥɹ ɡɚɞɚɧɢɹ ɥɨɤɚɥɶɧɨɣ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ 
ɢɫɩɨɥɶɡɭɸɬɫɹ Ɇɚɪɤɨɜɫɤɢɟ ɫɥɭɱɚɣɧɵɟ ɩɨɥɹ 
(εКЫФШЯ ЫКЧНШЦ ПТОХН), ɚɩɪɢɨɪɧɚɹ ɢɧɮɨɪɦɚɰɢɹ, 
ɭɱɢɬɵɜɚɸɳɚɹ ɝɪɚɧɢɰɵ ɜ ɢɡɨɛɪɚɠɟɧɢɢ (ОНРО-
ЩЫОЬОЫЯТЧР ЩЫТШЫ), ȼɚɪɢɚɰɢɹ ɏɚɪɞɢ ɢ ɩɨɥɧɚɹ ɜɚɪɢɚ-
ɰɢɹ (Total Variation), ɧɨɪɦɚ Ȼɟɫɨɜɚ ɢ ɜɟɣɜɥɟɬ-
ɤɨɷɮɮɢɰɢɟɧɬɵ. 

 
Ɂɚɤɥɸɱɟɧɢɟ 
Ɇɟɬɨɞɵ ɪɟɝɭɥɹɪɢɡɚɰɢɢ ɧɚɱɚɥɢ ɫɜɨɟ ɪɚɡɜɢɬɢɟ ɜ 

1970-ɯ ɝɝ. ɫ ɦɟɬɨɞɨɜ, ɤɨɬɨɪɵɟ ɩɨɫɬɪɨɱɧɨ ɨɛɪɚɛɚ-
ɬɵɜɚɥɢ ɢɡɨɛɪɚɠɟɧɢɟ. Ɉɞɧɚɤɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɬɚɤɢɯ ɩɨɞɯɨɞɨɜ ɫɬɚɥɨ ɹɫɧɨ, ɱɬɨ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɨ ɩɪɨɟɤɰɢɹɦ ɬɪɟɛɭ-
ɟɬ ɧɟɬɪɢɜɢɚɥɶɧɨɣ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɢɫ-
ɤɨɦɨɣ ɮɭɧɤɰɢɢ. Ɇɟɬɨɞɵ ɪɟɝɭɥɹɪɢɡɚɰɢɢ, ɩɪɢɦɟɧɹ-
ɟɦɵɟ ɜ ɨɛɥɚɫɬɢ ɄɌ, ɷɜɨɥɸɰɢɨɧɢɪɨɜɚɥɢ ɜ ɦɟɬɨɞɵ, 
ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɫɬɚɬɢɫɬɢɤɟ Ȼɚɣɟɫɚ. ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ 
ɦɟɬɨɞɵ ɩɨɡɜɨɥɢɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɚɩɪɢ-
ɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛɳɢɟ ɫɨɨɛɪɚɠɟɧɢɹ, ɜɵɬɟɤɚ-
ɸɳɢɟ ɢɡ ɦɨɞɟɥɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɚɟɦɨɝɨ ɜ ɄɌ. 
ɂɫɯɨɞɹ ɢɡ ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɝɥɚɞɤɨɫɬɢ ɮɭɧɤɰɢɢ, ɪɟɝɭɥɹɪɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ-
ɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɩɪɢɨɪɧɨ ɡɚɞɚɧɧɨɝɨ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ.  

ɇɚɱɢɧɚɹ ɫ 1λλ0-ɯ ɝɝ. ɛɵɥɨ ɩɪɟɞɥɨɠɟɧɨ ɦɧɨɠɟ-
ɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ. ɇɚɢɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɜ ɤɚɱɟɫɬɜɟ 
ɚɩɪɢɨɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɧɮɨɪɦɚɰɢɸ ɨ ɝɪɚɧɢɰɚɯ ɜ 
ɢɡɨɛɪɚɠɟɧɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɢɡɜɨɞɢɬ ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɸ ɤɭɫɨɱɧɨ-ɩɨɫɬɨɹɧɧɵɯ ɮɭɧɤɰɢɣ ɩɨ ɦɚɥɨ-
ɦɭ ɤɨɥɢɱɟɫɬɜɭ ɩɪɨɟɤɰɢɣ. 
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