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Abstract 
In the work, on the basis of the practical observations of the approach to the interpretation of 
differences in improved resolution and contrast enhancement in the space image, the authors 
present a level-sensing technology of the degeneration of the process of correction of sharpness 
with deconvolution in the process of enhancing the contrast to support the decision of the 
operator-interpreter about the shutdown procedures for the transformation of the image.  
Keywords: spatial-frequency spectrum; resolution; reference point; gradient operator of non-
integer order; function of the point spread; functionality. 
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Ɋɚɞɢɭɫɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɱɚɫɬɨɬɧɵɯ 
ɫɩɟɤɬɪɨɜ (ɉɑɋ) ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɩɨɜɵɲɟɧɧɵɦ 

ɪɚɡɪɟɲɟɧɢɟɦ ɢɥɢ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɯɭɞɲɢɦ ɪɚɡɪɟɲɟɧɢɟɦ ɦɨɝɭɬ 
ɫɨɜɩɚɫɬɶ, ɬ.ɤ. ɩɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ 
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ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɧɟɪɟɞɤɨ ɩɟɪɟɪɨɠɞɚɟɬɫɹ ɜ ɩɪɨɰɟɫɫ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɛɟɡ ɭɥɭɱɲɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ Д3Ж. 

Ɉɛɧɚɪɭɠɟɧɢɟ ɜ ɩɪɨɰɟɫɫɟ ɷɬɚɩɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɩɪɟɜɚɥɢɪɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ɩɨɜɵɲɟɧɧɨɝɨ ɤɨɧɬɪɚɫɬɚ ɧɚɞ ɪɟɡɤɨɫɬɶɸ 
ɢ ɟɫɬɶ ɤɪɢɬɟɪɢɣ ɨɫɬɚɧɨɜɚ ɢɫɩɨɥɶɡɭɟɦɨɣ ɜɟɪɫɢɢ 
ɞɟɤɨɧɜɨɥɸɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɩɨɥɭɱɟɧɧɨɟ 
ɪɚɡɪɟɲɟɧɢɟ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ 
ɷɤɫɬɪɟɦɚɥɶɧɵɦ, ɱɬɨ ɫɩɪɚɜɟɞɥɢɜɨ ɢ ɞɥɹ ɫɧɢɦɤɨɜ 
ɜɵɫɨɤɨɝɨ ɢ ɫɜɟɪɯɜɵɫɨɤɨɝɨ ɪɚɡɪɟɲɟɧɢɹ.  

 
Фɭɧɤɰɢɨɧɚɥ ɫɨɨɬɧɨɲɟɧɢɹ «ɤɨɧɬɪɚɫɬɢɪɨ-

ɜɚɧɢɟ/ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ» 

Ʉɨɧɰɟɩɬɭɚɥɶɧɨ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɦɨɞɟɥɶ 
ɩɪɨɰɟɫɫɨɜ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ (ɜ 
ɨɞɧɨɦɟɪɧɨɦ ɫɥɭɱɚɟ): 

Ɋɚɫɫɦɨɬɪɢɦ ɢɡɨɛɪɚɠɟɧɢɟ ɨɛɴɟɤɬɚ – ɨɩɨɪɧɨɝɨ 
ɨɪɢɟɧɬɢɪɚ (ɈɈ) ɫ ɹɪɤɨɫɬɶɸ ɜ ɜɢɞɟ ɝɚɭɫɫɨɜɨɣ 
ɤɪɢɜɨɣ ɜɢɞɚ  

),exp( 2
xS

OO
                    (1) 

ɟɟ ɫɩɟɤɬɪ Ɏɭɪɶɟ )(
OO

SF ɛɭɞɟɬ ɢɦɟɬɶ ɜɢɞ 

)4/exp()/()( 25,0  
OO

SF ,     (2) 

ɝɞɟ 
OO

S  – ɹɪɤɨɫɬɧɵɣ ɩɨɪɬɪɟɬ ɈɈ, x – ɡɧɚɱɟɧɢɟ 
ɚɛɫɰɢɫɫɵ, α – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɫɩɚɞɚ 
ɮɪɨɧɬɨɜ, ω – ɤɪɭɝɨɜɚɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɱɚɫɬɨɬɚ. 

ɉɪɢ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɢ ɤɪɢɜɨɣ (1) ɟɟ ɮɪɨɧɬɵ 
(ɤɚɤ ɢɦɩɭɥɶɫɚ) ɩɪɢɨɛɪɟɬɚɸɬ ɛɨɥɟɟ ɛɵɫɬɪɵɣ ɫɩɚɞ 
ɢ ɩɨɞɴɟɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɷɬɨɦɭ ɜɵɫɲɚɹ ɱɚɫɬɨɬɚ 
ɫɩɟɤɬɪɚ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɧɨɝɨ ɝɚɭɫɫɨɜɨɝɨ ɢɦɩɭɥɶɫɚ 
ɨɬɨɞɜɢɝɚɟɬɫɹ ɜ ɜɵɫɲɭɸ ɫɬɨɪɨɧɭ. ɇɨ ɷɬɨ ɧɟ 
ɭɜɟɥɢɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɹ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɟ 
ɫɜɨɣɫɬɜɚ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢ ɷɬɨɦ ɭɯɭɞɲɚɸɬɫɹ. 

ɉɨɜɵɲɟɧɢɟ ɪɚɡɪɟɲɚɸɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɩɨɹɜɥɟɧɢɟɦ ɧɚ ɝɚɭɫɫɨɜɨɣ 
ɤɪɢɜɨɣ ɦɧɨɠɟɫɬɜɚ ɦɚɥɵɯ ɝɚɭɫɫɨɜɵɯ ɤɪɢɜɵɯ ɫ 
ɜɵɫɲɟɣ ɝɚɪɦɨɧɢɤɨɣ ɭ ɤɚɠɞɨɣ ɢɡ ɧɢɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɵɫɲɟɣ ɝɚɪɦɨɧɢɤɟ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɧɨɣ ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɨɣ, ɬ.ɟ. 
ɞɟɦɨɧɫɬɪɢɪɭɟɬɫɹ ɫɭɦɦɢɪɨɜɚɧɢɟɦ ɢɫɯɨɞɧɨɣ 
ɝɚɭɫɫɨɜɨɣ ɤɪɢɜɨɣ ɫ ɫɟɪɢɟɣ ɫɥɟɞɭɸɳɢɯ ɞɪɭɝ ɡɚ 
ɞɪɭɝɨɦ ɝɚɭɫɫɨɜɵɯ ɤɪɢɜɵɯ ɦɚɥɨɣ ɚɦɩɥɢɬɭɞɵ ɢ ɫ 
ɜɵɫɲɟɣ ɝɚɪɦɨɧɢɤɨɣ ɜ ɢɯ ɫɩɟɤɬɪɟ ɪɚɜɧɨɣ ɜɵɫɲɟɣ 
ɝɚɪɦɨɧɢɤɟ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɧɨɣ ɤɪɢɜɨɣ (2). ȼ ɷɬɨɦ 
ɫɥɭɱɚɟ ɤɚɠɞɵɣ ɧɚɛɥɸɞɚɟɦɵɣ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ 
ɨɛɴɟɤɬ – ɨɩɨɪɧɵɣ ɨɪɢɟɧɬɢɪ ɈɈi ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɜɢɞɟ ɧɚɛɨɪɚ ɫɬɪɭɤɬɭɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɤɚɠɞɵɣ 
ɫɬɪɭɤɬɭɪɧɵɣ j-ɬɵɣ ɷɥɟɦɟɧɬ (ɢɥɢ ɮɪɚɝɦɟɧɬ) 
ɩɨɥɧɨɝɨ ɨɛɪɚɡɚ ɈɈi ɩɨ ɫɭɳɟɫɬɜɭ ɹɜɥɹɟɬɫɹ 
ɨɬɞɟɥɶɧɵɦ ɈɈji. ɉɨ ɬɟɨɪɟɦɟ ɨ ɡɚɩɚɡɞɵɜɚɧɢɢ 
ɫɬɪɭɤɬɭɪɧɨɝɨ ɷɥɟɦɟɧɬɚ ɈɈji ɜ ɈɈi, ɢɡɦɟɪɹɟɦɨɝɨ 
ɫɦɟɳɟɧɢɟɦ ),( r

ji

r

jiji
yxr   ɟɝɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɨɛɪɚɡɚ ɈɈi ɜ 
ɫɩɟɤɬɪɚɥɶɧɨɦ ɩɪɟɞɫɬɚɜɥɟɧɢɢ ɦɨɠɧɨ ɡɚɩɢɫɚɬɶ: 
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)()(

r
jiy

r
jix yxJ

j

jii
eOOFOOF

  , (3) 

ɝɞɟ )(
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OOF  – ɫɩɟɤɬɪɚɥɶɧɵɣ ɩɨɪɬɪɟɬ ɈɈi, 

)(
ji

OOF – ɫɩɟɤɬɪɚɥɶɧɵɣ ɩɨɪɬɪɟɬ ɈɈji. 

Ɋɟɡɭɥɶɬɢɪɭɸɳɢɣ ɉɑɋ ɥɸɛɨɝɨ ɨɛɴɟɤɬɚ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɨɛɪɟɬɚɟɬ 
ɫɬɪɭɤɬɭɪɭ, ɤɨɬɨɪɚɹ ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ ɫɭɦɦɭ 
ɮɚɡɨɡɚɞɟɪɠɚɧɧɵɯ ɉɑɋ ɷɥɟɦɟɧɬɨɜ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɬɨɧɤɨɣ ɫɬɪɭɤɬɭɪɵ 
ɢɡɨɛɪɚɠɟɧɢɹ Д1Ж. 

Ɏɭɧɤɰɢɨɧɚɥ ɫɨɨɬɧɨɲɟɧɢɹ 
«ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟ/ɪɚɡɪɟɲɚɸɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ» 
(ɎɋɄɊ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɫɬɪɨɢɬɶ ɜ ɜɢɞɟ 
ɫɨɨɬɧɨɲɟɧɢɹ ɞɜɭɯ ɮɭɧɤɰɢɨɧɚɥɨɜ, 
ɧɨɪɦɢɪɨɜɚɧɧɵɯ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɧɟɪɚɜɟɧɫɬɜɚ 
ɒɜɚɪɰɚ Д2Ж ɞɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɥɢɹɧɢɹ ɹɪɤɨɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɧɚ ɪɟɡɭɥɶɬɚɬ ɜɵɱɢɫɥɟɧɢɹ). Ɉɞɢɧ ɢɡ 
ɮɭɧɤɰɢɨɧɚɥɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɞɥɹ ɚɧɚɥɢɡɚ ɢ 
ɫɪɚɜɧɟɧɢɹ ɫɬɟɩɟɧɶ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ 
ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ Ɏɤɧɤ – ɡɧɚɱɟɧɢɟ 
ɮɭɧɤɰɢɢ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ (ɎȼɄ) ɩɪɢ 
ɧɭɥɟɜɨɦ ɫɞɜɢɝɟ (ɧɟɧɨɪɦɢɪɨɜɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɨɪɪɟɥɹɰɢɢ) k-ɝɨ ɷɬɚɩɚ Sɢk ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɨɝɨ Sɢ 

ɢɫɩɵɬɭɟɦɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɚ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ Sɢɤɨɧɬ 

(ɧɟɥɢɧɟɣɧɵɦɢ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹɦɢ ɹɪɤɨɫɬɢ ɢɥɢ 
ɫɪɟɞɫɬɜɚɦɢ ɫɬɚɧɞɚɪɬɧɵɯ ɝɪɚɮɢɱɟɫɤɢɯ ɩɚɤɟɬɨɜ) ɫ 
ɤɨɧɬɪɨɥɟɦ ɜɟɪɯɧɟɣ ɦɨɞɵ ɉɑɋ ɩɪɢ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɢ ɧɚ ɫɨɜɩɚɞɟɧɢɟ ɷɬɨɣ ɦɨɞɵ ɫ 
ɡɚɞɚɧɧɨɣ ɢɥɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɤɚɤ ɞɨɫɬɢɠɢɦɨɣ 
ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɰɟɥɶɸ 
ɫɧɢɠɟɧɢɹ ɩɹɬɧɚ ɮɭɧɤɰɢɢ ɪɚɫɫɟɹɧɢɹ ɬɨɱɤɢ (ɎɊɌ), 
ɧɨɪɦɢɪɨɜɚɧɧɨɟ (ɞɟɥɟɧɧɨɟ) ɧɚ ɩɟɪɟɦɧɨɠɟɧɢɟ 
ɧɨɪɦ Sɢɤɨɧɬ ɢ Sɢk. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɪɚɜɟɧɫɬɜɨɦ ɒɜɚɪɰɚ 
ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɟ  

)/()),(max( ɢФɢɤɨɧɬɢФɢɤɨɧɬɤɧɤ SSSSɎВɄɎ  ,  (4) 

ɝɞɟ ее * ее – ɧɨɪɦɚ ɢɡɨɛɪɚɠɟɧɢɹ ееSее ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ȿɜɤɥɢɞɨɜɚ ɧɨɪɦɚ, ɬ. ɟ. 5,0)(

ij
SS , ɚ ij

S  – 

ɩɢɤɫɟɥɵ ɢɡɨɛɪɚɠɟɧɢɹ. 
Ⱦɪɭɝɨɣ ɢɡ ɮɭɧɤɰɢɨɧɚɥɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɞɥɹ 

ɚɧɚɥɢɡɚ ɢ ɫɪɚɜɧɟɧɢɹ ɫɬɟɩɟɧɶ ɤɨɪɪɟɤɰɢɢ 
ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɩɪɢ ɨɛɪɚɛɨɬɤɟ Ɏɤɪ – 

ɷɬɨ ɡɧɚɱɟɧɢɟ ɎȼɄ ɩɪɢ ɧɭɥɟɜɨɦ ɫɞɜɢɝɟ 
(ɧɟɧɨɪɦɢɪɨɜɚɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ) k-

ɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɢɫɯɨɞɧɨɝɨ Sɢ ɢɫɩɵɬɭɟɦɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ Sɢk ɢ ɪɟɡɭɥɶɬɚɬɚ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɧɚ 
ɢɫɯɨɞɧɨɦ ɢɡɨɛɪɚɠɟɧɢɢ ɭɥɭɱɲɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ 
ɩɭɬɟɦ ɪɟɝɭɥɹɪɧɨɝɨ ɢ ɦɨɧɨɬɨɧɧɨɝɨ ɭɫɢɥɟɧɢɹ 



 

Ushakova N.N., Vintaev V.N. Modeling the discovery process of the rebirth of the formation of 

high resolution space image into the transformation of contrast with deconvolution // ʠˈ˕ˈ˅ˑˌ 

ˉ˖рːаˎ «На˖˚ː˞ˌ рˈˊ˖ˎ˟˕а˕».  
ʠˈрˋя «Иː˗ˑрˏа˙ˋˑːː˞ˈ ˕ˈ˘ːˑˎˑˆˋˋ». – ʡ.ͷ, №, Ͷͷ6. 
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ɋɟɪɢɹ ɂɇɎɈɊɆȺɐɂɈɇɇЫȿ ɌȿɏɇɈɅɈȽɂɂ 

INFORMATION TECHNOLOGIES Series 

ɜɵɫɲɢɯ ɦɨɞ ɉɑɋ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ 
ɝɪɚɞɢɟɧɬɧɵɦ ɨɩɟɪɚɬɨɪɨɦ ɧɟɰɟɥɨɝɨ ɩɨɪɹɞɤɚ Д4Ж: 

22 )()(),( fDfDyxfGrad ii

i yx


  ,  (5) 

ɝɞɟ f – ɨɛɪɚɛɚɬɵɜɚɟɦɨɟ ɢɡɨɛɪɚɠɟɧɢɟ; iD
 – 

ɨɩɟɪɚɬɨɪ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɢɹ ɩɨɪɹɞɤɚ α,<1, 

ɩɪɢɱɟɦ ɧɭɥɟɜɚɹ ɝɚɪɦɨɧɢɤɚ ɉɑɋ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɥɢɛɨ ɜɵɱɢɫɥɟɧɢɟɦ ɫɪɟɞɧɟɣ 
ɹɪɤɨɫɬɢ ɢ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɟɟ ɚɞɞɢɬɢɜɧɨ ɤ 
ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦɭ ɢɡɨɛɪɚɠɟɧɢɸ ɢɥɢ 
ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ ɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɦɭ 
ɢɡɨɛɪɚɠɟɧɢɸ ɢɫɯɨɞɧɨɝɨ ɚɞɞɢɬɢɜɧɨ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ, ɦɟɧɶɲɢɦ ɟɞɢɧɢɰɵ. Sɢɪ 

ɪɟɚɥɢɡɭɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɢɫɚɧɧɨɣ ɜɵɲɟ 
ɦɟɬɨɞɢɤɨɣ ɫ ɤɨɧɬɪɨɥɟɦ ɜɟɪɯɧɟɣ ɦɨɞɵ ɉɑɋ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɧɚ ɫɨɜɩɚɞɟɧɢɟ ɷɬɨɣ ɦɨɞɵ ɫ ɡɚɞɚɧɧɨɣ 
ɢɥɢ ɩɪɟɞɩɨɥɚɝɚɟɦɨɣ ɤɚɤ ɞɨɫɬɢɠɢɦɨɣ ɩɪɢ 
ɨɛɪɚɛɨɬɤɟ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɫ ɰɟɥɶɸ 
ɫɧɢɠɟɧɢɹ ɩɹɬɧɚ ɎɊɌ, ɢ ɤɚɤ ɧɨɪɦɢɪɨɜɚɧɧɨɟ 
(ɞɟɥɟɧɧɨɟ) ɧɚ ɩɟɪɟɦɧɨɠɟɧɢɟ ɧɨɪɦ Sɢɪ ɢ Sɢk. 

Ⱥɧɚɥɨɝɢɱɧɨ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɟɪɚɜɟɧɫɬɜɨɦ 
ɒɜɚɪɰɚ ɩɨɥɭɱɢɦ ɜɵɪɚɠɟɧɢɟ  

)/()),(max( ɢФɢɪɢФɢɪɤɪ SSSSɎВɄɎ  .  (6) 

 

 
Ɋɢɫ. 1. Ƚɪɚɮɢɤ ɩɨɜɟɞɟɧɢɹ ɧɚɪɚɳɢɜɚɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɢ 
ɭɪɨɜɧɹ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɨɰɟɫɫɨɪɨɦ 
ɮɨɤɭɫɢɪɨɜɤɢ (R, L – ɭɪɨɜɧɢ ɢɡɦɟɧɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ 1 ɢ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ 2 ɢ ɨɫɶ ɫɱɟɬɧɨɝɨ ɦɧɨɠɟɫɬɜɚ ɷɬɚɩɨɜ 

ɨɛɪɚɛɨɬɤɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; дȺ ȼж – ɨɬɪɟɡɨɤ ɧɚ ɨɫɢ 
ɷɬɚɩɨɜ: ɨɛɥɚɫɬɶ ɩɟɪɟɫɟɱɟɧɢɹ ɧɟɧɭɥɟɜɵɯ ɩɪɢɪɚɳɟɧɢɣ 

ɞɜɭɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ). 
Fig. 1. Graph of the behaviour of increasing the resolution 

and level of contrast when processed by a processor of 

focus (R, L – levels, change the resolution and contrast 1 2 

and the axis of a countable set of processing stages, 

respectively; {And} – cut on the axis steps: the area of 

intersection of two non-zero increments of characteristics). 

 

ɉɪɢɦɟɧɟɧɧɵɣ ɞɥɹ ɫɨɡɞɚɧɢɹ ɨɩɨɪɧɨɝɨ 
ɢɡɨɛɪɚɠɟɧɢɹ Sɢɪ ɝɪɚɞɢɟɧɬɧɵɣ ɨɩɟɪɚɬɨɪ ɩɨɪɹɞɤɚ, 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟɝɨ ɟɞɢɧɢɰɵ, ɩɨɡɜɨɥɹɟɬ 
ɪɟɚɥɢɡɨɜɚɬɶ ɜ ɨɬɥɢɱɢɟ ɨɬ ɨɩɟɪɚɬɨɪɚ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɦɨɞɟɥɶ (ɢɥɢ ɧɚɱɚɥɶɧɵɣ ɷɬɚɩ ɜ 

ɢɬɟɪɚɰɢɨɧɧɵɯ ɩɪɨɰɟɫɫɚɯ) ɡɚɦɟɬɧɨɝɨ, ɯɨɬɹ ɢ 
ɧɟɜɵɫɨɤɨɝɨ ɭɥɭɱɲɟɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ, ɬ.ɤ. Д4Ж ɜ ɫɩɟɤɬɪɟ ɨɩɟɪɚɬɨɪɚ 
ɝɪɚɞɢɟɧɬɧɨɝɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɨɞɵ – 

ɫɪɟɞɧɟɱɚɫɬɨɬɧɵɟ, ɩɨɞɱɟɪɤɢɜɚɸɳɢɟ ɨɛɴɟɤɬɵ 
ɦɚɥɵɟ ɩɨ ɚɩɟɪɬɭɪɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɪɟɞɧɢɦɢ 
ɚɩɟɪɬɭɪɚɦɢ ɧɚ ɢɡɨɛɪɚɠɟɧɢɢ ɢ ɦɨɞɵ, 
ɩɨɞɱɟɪɤɢɜɚɸɳɢɟ ɜɟɪɯɧɸɸ ɱɚɫɬɨɬɭ ɧɚ ɦɚɥɵɯ ɩɨ 
ɚɩɟɪɬɭɪɟ ɨɛɴɟɤɬɨɜ. Ƚɪɚɮɢɤ ɧɚɢɛɨɥɟɟ ɱɚɫɬɨɝɨ 
ɩɨɜɟɞɟɧɢɹ ɧɚɪɚɳɢɜɚɧɢɹ ɪɚɡɪɟɲɟɧɢɹ ɢ ɭɪɨɜɧɹ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɩɪɢ ɨɛɪɚɛɨɬɤɟ ɩɪɨɰɟɫɫɨɪɨɦ 
ɮɨɤɭɫɢɪɨɜɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 1. 

ɇɚ ɪɢɫɭɧɤɚɯ 2-4 ɩɪɟɞɫɬɚɜɥɟɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɢɡɨɛɪɚɠɟɧɢɟ, ɢɫɯɨɞɧɨɟ ɜ 
ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɎɋɄɊ 
(ɢɡɨɛɪɚɠɟɧɢɟ ɫɨ ɫɩɭɬɧɢɤɚ QЮТМФBТrН); 
ɢɡɨɛɪɚɠɟɧɢɟ (ɨɞɧɨ ɢɡ ɨɩɨɪɧɵɯ ɞɥɹ ɎɋɄɊ) c 

ɭɥɭɱɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢ 
ɝɪɚɞɢɟɧɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɧɟɰɟɥɨɝɨ ɩɨɪɹɞɤɚ 
(ɩɨɪɹɞɨɤ ɨɩɟɪɚɬɨɪɚ 0,15) ɧɚ ɢɫɯɨɞɧɨɦ; 
ɢɡɨɛɪɚɠɟɧɢɟ (ɜɬɨɪɨɟ ɢɡ ɨɩɨɪɧɵɯ ɞɥɹ ɎɋɄɊ) c 

ɜɵɩɨɥɧɟɧɧɵɦ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ ɪɟɫɭɪɫɚɦɢ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ PHOTOSHOP CS ɧɚ 
ɢɫɯɨɞɧɨɦ; ɢɡɨɛɪɚɠɟɧɢɟ c ɭɥɭɱɲɟɧɧɵɦ 
ɪɚɡɪɟɲɟɧɢɟɦ – ɨɞɢɧ ɢɡ ɷɬɚɩɨɜ ɢɬɟɪɚɬɢɜɧɨɝɨ 
ɩɪɨɰɟɫɫɚ ɧɚ ɩɪɨɮɟɫɫɨɪɟ ɮɨɤɭɫɢɪɨɜɤɢ (ɧɚ ɪɢɫɭɧɤɟ 
ɩɪɢɜɟɞɟɧ ɷɬɚɩ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɦɟɬɢɥɨɫɶ 
ɩɪɟɜɚɥɢɪɨɜɚɧɢɟ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɧɚɞ 
ɭɥɭɱɲɟɧɢɟɦ ɪɚɡɪɟɲɟɧɢɹ); ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ 
ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ c ɭɥɭɱɲɟɧɧɵɦ 
ɪɚɡɪɟɲɟɧɢɟɦ; ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ ɨɩɨɪɧɵɦ 
ɢɡɨɛɪɚɠɟɧɢɟɦ c ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ; ɢɡɨɛɪɚɠɟɧɢɟ 
ɩɨɩɢɤɫɟɥɶɧɨɣ ɪɚɡɧɨɫɬɢ ɞɜɭɯ ɎȼɄ 
(ɦɚɠɨɪɢɪɭɸɳɚɹ ɎȼɄ – ɭɦɟɧɶɲɚɟɦɨɟ ɜ ɨɩɟɪɚɰɢɢ 
ɜɵɱɢɬɚɧɢɹ – ɞɥɹ ɤɨɪɪɟɤɬɧɨɫɬɢ ɪɚɛɨɬɵ ɫ ɤɨɞɚɦɢ 
ɩɚɥɢɬɪɵ ɩɢɤɫɟɥɨɜ); ɨɛɴɟɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ 
ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ c ɭɥɭɱɲɟɧɧɵɦ 
ɪɚɡɪɟɲɟɧɢɟɦ; ɨɛɴɟɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ 
ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ c ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ. Ɂɚ 
ɨɩɨɪɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ Sɢɪ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɨɞɢɧ ɢɡ 
ɷɬɚɩɨɜ ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɹ ɫɨ ɫɧɢɠɟɧɢɟɦ 
ɩɹɬɧɚ ɎɊɌ. ɇɚɱɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɨɜ 
ɎɋɄɊ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ 
ɨɩɨɪɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ ɛɭɞɭɬ ɜɚɪɶɢɪɨɜɚɬɶɫɹ, ɧɨ 
ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɟɣ ɎɋɄɊ ɹɜɥɹɟɬɫɹ 
ɩɪɨɞɭɰɢɪɨɜɚɧɢɟ ɜɵɜɨɞɚ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɤɨɪɪɟɤɰɢɢ ɤɪɢɬɟɪɢɟɜ ɩɪɟɪɵɜɚɧɢɹ ɩɪɨɰɟɞɭɪ 
ɨɛɪɚɛɨɬɤɢ, ɩɟɪɟɯɨɞɚ ɩɪɢ ɷɬɨɦ ɤ ɩɪɨɰɟɫɫɚɦ 
ɩɟɪɟɩɢɤɫɟɥɢɡɚɰɢɢ, ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ, ɜ ɩɪɨɰɟɫɫɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɜɨɥɸɰɢɢ ɎɋɄɊ. 
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ɚ ɛ ɜ ɝ 
Ɋɢɫ. 2. ɚ – ɢɡɨɛɪɚɠɟɧɢɟ, ɢɫɯɨɞɧɨɟ ɜ ɷɤɫɩɟɪɢɦɟɧɬɟ ɩɨ 

ɨɩɪɟɞɟɥɟɧɢɸ ɎɋɄɊ (ɢɡɨɛɪɚɠɟɧɢɟ ɫɨ ɫɩɭɬɧɢɤɚ 
QЮТМФBТrН); ɛ – ɢɡɨɛɪɚɠɟɧɢɟ (ɨɞɧɨ ɢɡ ɨɩɨɪɧɵɯ ɞɥɹ 

ɎɋɄɊ) c ɭɥɭɱɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ ɫ ɩɨɦɨɳɶɸ 
ɦɨɞɟɥɢ ɝɪɚɞɢɟɧɬɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɧɟɰɟɥɨɝɨ ɩɨɪɹɞɤɚ 

(ɩɨɪɹɞɨɤ ɨɩɟɪɚɬɨɪɚ 0,15) ɧɚ ɢɫɯɨɞɧɨɦ; ɜ – 

ɢɡɨɛɪɚɠɟɧɢɟ (ɜɬɨɪɨɟ ɢɡ ɨɩɨɪɧɵɯ ɞɥɹ ɎɋɄɊ) c 

ɜɵɩɨɥɧɟɧɧɵɦ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ ɪɟɫɭɪɫɚɦɢ 
ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɚɤɟɬɚ PHOTOSHOP CS ɧɚ ɢɫɯɨɞɧɨɦ; ɝ 
– ɢɡɨɛɪɚɠɟɧɢɟ c ɭɥɭɱɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ – ɨɞɢɧ ɢɡ 

ɷɬɚɩɨɜ ɢɬɟɪɚɬɢɜɧɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɩɪɨɰɟɫɫɨɪɟ 
ɮɨɤɭɫɢɪɨɜɤɢ 

Fig. 2. a – the image source in the experiment to determine 

FSKR (image from the satellite QuickBird); b – image 

(one of the reference for FSKR) with enhanced resolution 

with the help of the model of a gradient operator of non-

integer order (the order of the operator 0,15) on the source; 

c – the picture (the second reference to FSKR) with 

contrasting performed with the resources of the graphics 

pack PHOTOSHOP CS on the source; d – the image with 

improved resolution is one of the stages of the iterative 

process on the CPU focus 

 

ɇɚ ɪɢɫɭɧɤɚɯ 3-4 ɡɚɦɟɬɧɨ ɩɪɟɜɵɲɟɧɢɟ 
ɚɦɩɥɢɬɭɞɵ ɎȼɄ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɚ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɢɡɨɛɪɚɠɟɧɢɹ ɧɚɞ ɚɦɩɥɢɬɭɞɨɣ 
ɎȼɄ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɚ ɭɥɭɱɲɟɧɢɹ ɪɟɡɤɨɫɬɢ. 
 

   
ɚ ɛ ɜ 

Ɋɢɫ. 3. ɚ – ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ 
ɨɛɪɚɛɨɬɤɢ (ɷɬɚɩɚ, ɧɚ ɤɨɬɨɪɨɦ ɧɚɦɟɬɢɥɨɫɶ 

ɩɪɟɜɚɥɢɪɨɜɚɧɢɟ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ ɧɚɞ ɭɥɭɱɲɟɧɢɟɦ 
ɪɚɡɪɟɲɟɧɢɹ) ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ c 

ɭɥɭɱɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ; ɛ – ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ 

ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ c ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ; ɜ – 

ɢɡɨɛɪɚɠɟɧɢɟ ɩɨɩɢɤɫɟɥɶɧɨɣ ɪɚɡɧɨɫɬɢ ɞɜɭɯ ɎȼɄ 

Fig. 3. a – the image of a CCF given stage of processing 

(the stage at which there has been a prevalence of contrast 

enhancement to improve resolution) on the processor with 

a reference image with improved resolution; b – the image 

of the CCF given stage of processing on the processor with 

a reference image with contrast enhancement; c – the 

image pixel-by-pixel difference of the two FMC 

 

 
 

ɚ ɛ 
Ɋɢɫ. 4. ɚ – ɨɛɴɟɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ ɩɪɢɜɟɞɟɧɧɨɝɨ 

ɷɬɚɩɚ ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ ɨɩɨɪɧɵɦ 
ɢɡɨɛɪɚɠɟɧɢɟɦ c ɭɥɭɱɲɟɧɧɵɦ ɪɚɡɪɟɲɟɧɢɟɦ;  

ɛ – ɨɛɴɟɦɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ ɎȼɄ ɩɪɢɜɟɞɟɧɧɨɝɨ ɷɬɚɩɚ 
ɨɛɪɚɛɨɬɤɢ ɧɚ ɩɪɨɰɟɫɫɨɪɟ ɫ ɨɩɨɪɧɵɦ ɢɡɨɛɪɚɠɟɧɢɟɦ  

c ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟɦ 

Fig. 4. a – a three-dimensional image of a CCF given stage 

of processing on the CPU with the reference with 

improved image resolution; b – a three-dimensional image 

of a CCF given stage of processing on the processor with a 

reference image with contrast enhancement 

 

Зɚɤɥɸɱɟɧɢɟ 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɣ ɦɟɬɨɞ ɜɟɪɢɮɢɤɚɰɢɢ 
ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ ɩɟɪɟɪɨɠɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɚ 
ɞɟɤɨɧɜɨɥɸɰɢɢ ɢɡ ɪɚɡɜɢɬɢɹ ɪɚɡɪɟɲɟɧɢɹ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ ɜ ɢɡɦɟɧɟɧɢɟ ɤɨɧɬɪɚɫɬɚ 
(ɩɪɢɧɢɦɚɟɦɨɟ ɜɢɡɭɚɥɶɧɨ ɡɚ ɭɥɭɱɲɟɧɢɟ 
ɪɚɡɪɟɲɟɧɢɹ ɢɡ-ɡɚ ɧɟɪɟɞɤɨɝɨ ɫɨɜɩɚɞɟɧɢɹ ɪɚɞɢɭɫɨɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ-ɱɚɫɬɨɬɧɵɯ ɫɩɟɤɬɪɨɜ ɪɟɡɭɥɶɬɚɬɨɜ 
ɞɟɤɨɧɜɨɥɸɰɢɢ ɢ ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɹ) 
ɮɭɧɤɰɢɨɧɚɥɚɦɢ, ɱɭɜɫɬɜɢɬɟɥɶɧɵɦɢ ɤ ɞɚɧɧɨɦɭ 
ɩɟɪɟɪɨɠɞɟɧɢɸ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɫɬɢɝɧɭɬɨɝɨ 
ɪɚɡɪɟɲɟɧɢɹ ɩɪɢ ɞɟɤɨɧɜɨɥɸɰɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ 
ɤɨɧɬɪɚɫɬɢɪɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɪɟɡɭɥɶɬɚɬɵ 
ɞɟɤɨɧɜɨɥɸɰɢɢ ɫ ɫɨɯɪɚɧɟɧɢɟɦ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɫɜɨɣɫɬɜ ɢɡɨɛɪɚɠɟɧɢɣ. ɇɚɱɚɥɨ ɩɟɪɟɪɨɠɞɟɧɢɹ 
ɞɟɬɟɤɬɢɪɭɟɬ ɨɬɦɟɱɟɧɧɨɟ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨ-

ɜɨɡɦɨɠɧɨɟ ɩɪɢ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɞɟɤɨɧɜɨɥɸɰɢɢ 
ɪɚɡɪɟɲɟɧɢɟ (ɢɥɢ ɪɟɡɤɨɫɬɶ, ɢɥɢ ɩɨɞɚɜɥɟɧɢɟ ɩɹɬɧɚ 
ɎɊɌ ɛɟɡ ɭɳɟɪɛɚ ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɫɜɨɣɫɬɜɚɦ 
ɢɡɨɛɪɚɠɟɧɢɹ). 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ 

ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ ɩɪɨɟɤɬɚ № 
16-07-00177 "Ɋɚɡɪɚɛɨɬɤɚ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɨɫɧɨɜ 
ɦɟɬɨɞɨɜ ɦɨɞɟɥɢɪɨɜɚɧɢя ɪɟɚɥɢɡɚɰɢɢ ɩɪɟɞɟɥɶɧɨ 
ɞɨɫɬɢɠɢɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɜɟɪɯɜɵɫɨɤɨɝɨ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɢ ɫɩɟɤɬɪɚɥɶɧɨɝɨ ɪɚɡɪɟɲɟɧɢя 
ɜ ɫɬɜɨɥɚɯ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢя ɫ 
ɤɨɫɦɢɱɟɫɤɢɯ ɩɥɚɬɮɨɪɦ". 
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