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Abstract  
The authors present the main formulas for calculating the parts of image energy in given 

subdomains of spatial frequencies. The authors also present the results of computational 

experiments in evaluation of subband properties of images, which show that the energy 

concentration of different images can have significantly different values.  
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ɉɨɞ ɫɭɛɩɨɥɨɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ 

ɢɡɨɛɪɚɠɟɧɢɣ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɯɚɪɚɤɬɟɪɧɵɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɞɨɥɟɣ ɷɧɟɪɝɢɣ 
ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɩɨɞɨɛɥɚɫɬɹɯ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ Д1, 2Ж, ɤɨɬɨɪɵɟ 
ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɚɧɚɥɢɡɚ 
ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ 
ɢɯ ɨɛɪɚɛɨɬɤɢ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɮɢɥɶɬɪɚɰɢɢ, 
ɫɠɚɬɢɢ, ɜɧɟɞɪɟɧɢɢ ɞɚɧɧɵɯ ɢ ɞɪ. 

ȼɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ 
ɢɡɨɛɪɚɠɟɧɢɣ ɧɚ ɨɫɧɨɜɟ ɱɚɫɬɨɬɧɵɯ 
ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ 
ɜɢɡɭɚɥɶɧɵɯ ɞɚɧɧɵɯ, ɡɚɱɚɫɬɭɸ, ɧɚɛɥɸɞɚɟɬɫɹ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɢɥɢ ɤɜɚɡɢɩɟɪɢɨɞɢɱɧɨɫɬɶ 

ɨɬɨɛɪɚɠɚɟɦɵɯ ɩɪɨɰɟɫɫɨɜ. ɇɚ ɢɡɨɛɪɚɠɟɧɢɢ 
ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɩɨɜɬɨɪɹɸɳɢɟɫɹ 
ɨɛɴɟɤɬɵ, ɤɨɬɨɪɵɟ ɡɚɞɚɸɬ ɧɟɤɨɬɨɪɭɸ 
ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɹɪɤɨɫɬɢ 
ɢɡɨɛɪɚɠɟɧɢɹ.  

ȼ ɱɚɫɬɨɬɧɨɣ ɨɛɥɚɫɬɢ ɬɪɚɞɢɰɢɨɧɧɨ 
ɨɛɪɚɛɨɬɤɚ ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ, 
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Ɉɞɧɨɣ ɢɡ ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɯ ɢ ɱɚɫɬɨ 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɧɚ ɨɫɧɨɜɟ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɏɭɪɶɟ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶ ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɩɨɩɚɞɚɸɳɟɣ ɜ ɡɚɞɚɧɧɭɸ 
ɩɨɞɨɛɥɚɫɬɶ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ (ɉɉɑ), 
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)( T

rssr
BAtrE  ,  (4) 

ɝɞɟ Ɏ – ɦɚɬɪɢɰɚ ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ, 
ɮɭɧɤɰɢɹ «tr» – ɫɥɟɞ ɦɚɬɪɢɰɵ, 
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ȼ ɪɚɛɨɬɟ Д6Ж ɞɥɹ ɫɥɭɱɚɹ ɪɚɡɛɢɟɧɢɹ 
ɨɛɥɚɫɬɢ ɉɑ (2) ɧɚ ɪɚɜɧɨɜɟɥɢɤɢɟ ɩɨɞɨɛɥɚɫɬɢ 
ɜɢɞɚ (3) ɜɜɟɞɟɧɨ ɩɨɧɹɬɢɟ ɱɚɫɬɨɬɧɨɣ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ 

m
C  ɞɥɹ ɞɨɥɢ m ɷɧɟɪɝɢɢ 

ɢɡɨɛɪɚɠɟɧɢɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ 

m
l  ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, ɜ ɤɨɬɨɪɵɯ 

ɫɨɫɪɟɞɨɬɨɱɟɧɨ 100m  ɩɪɨɰɟɧɬɨɜ ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɤ ɨɛɳɟɦɭ ɱɢɫɥɭ ɩɨɞɨɛɥɚɫɬɟɣ 
ɉɑ, 

10  m ,  (5) 

SR

l
C m

m
 .  (6) 

Ⱥɥɝɨɪɢɬɦ ɨɩɪɟɞɟɥɟɧɢɹ ɭɤɚɡɚɧɧɨɝɨ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

m
l  ɩɨɞɨɛɥɚɫɬɟɣ 

ɉɑ ɩɪɢɜɟɞɟɧ ɜ Д6Ж.  
Ɉɛɨɡɧɚɱɢɦ, 

m
M  – ɦɧɨɠɟɫɬɜɨ ɩɨɞɨɛɥɚɫ-

ɬɟɣ ɉɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɭɤɚɡɚɧɧɨɦɭ 
ɤɨɥɢɱɟɫɬɜɭ 

m
l . ɉɨɞɨɛɥɚɫɬɢ ɉɑ, ɜɯɨɞɹɳɢɟ ɜ 

ɦɧɨɠɟɫɬɜɨ 
m

M , ɜ ɪɚɛɨɬɟ Д7Ж ɧɚɡɜɚɧɵ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɩɨɞɨɛɥɚɫɬɹɦɢ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɱɚɫɬɨɬ. 

ɉɪɢɦɟɧɟɧɢɟ ɭɤɚɡɚɧɧɵɯ ɩɨɧɹɬɢɣ 
ɩɨɡɜɨɥɹɟɬ ɩɨɫɬɪɨɢɬɶ ɩɪɨɰɟɞɭɪɵ ɚɧɚɥɢɡɚ 
ɫɭɛɩɨɥɨɫɧɵɯ ɫɜɨɣɫɬɜ ɢɡɨɛɪɚɠɟɧɢɣ ɡɟɦɧɨɣ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɜ ɪɚɫɩɪɟɞɟɥɟɧɢɢ 
ɞɨɥɟɣ ɷɧɟɪɝɢɣ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɩɨɞɨɛɥɚɫɬɹɯ 
ɉɑ, ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ 
ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ ɨɛɪɚɛɨɬɤɢ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɜɧɟɞɪɟɧɢɢ 
ɞɚɧɧɵɯ. 

Ɋɚɡɦɟɪɧɨɫɬɶ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɢɡɨɛ-

ɪɚɠɟɧɢɣ ɜɵɛɪɚɧɚ ɪɚɜɧɨɣ 256×256 ɩɢɤɫɟɥɟɣ, 
ɪɚɡɛɢɟɧɢɟ ɨɛɥɚɫɬɢ ɉɑ ɛɵɥɨ ɨɫɭɳɟɫɬɜɥɟɧɨ ɧɚ 
64×64 ɩɨɞɨɛɥɚɫɬɢ ɉɑ. ȼɵɛɨɪ ɭɤɚɡɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɧɟ ɫɧɢɠɚɟɬ ɨɛɳɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɯ 
ɪɟɡɭɥɶɬɚɬɨɜ. 

Ⱥɧɚɥɢɡ ɪɚɡɛɢɟɧɢɹ ɨɫɭɳɟɫɬɜɥɟɧ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɡɧɚɱɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ 
ɞɨɥɟɣ ɷɧɟɪɝɢɣ ɢɡɨɛɪɚɠɟɧɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɞɨɛɥɚɫɬɹɯ ɉɑ, ɚ ɬɚɤɠɟ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɝɪɚɮɢɤɨɜ, ɨɬɨɛɪɚɠɚɸɳɢɯ 
ɡɧɚɱɟɧɢɹ ɷɥɟɦɟɧɬɨɜ ɦɚɬɪɢɰɵ ɞɨɥɟɣ ɷɧɟɪɝɢɣ, 
ɤɨɬɨɪɵɟ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɪɨɤɚɯ, 
ɫɬɨɥɛɰɚɯ ɢ ɞɢɚɝɨɧɚɥɹɯ ɞɚɧɧɨɣ ɦɚɬɪɢɰɵ. 

 

 
Ɋɢɫ. 1. ɂɫɯɨɞɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ (ɂ1) 

Fig. 1. The original image (I1) 
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ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 1, 
ɜɵɩɨɥɧɟɧɵ ɫ ɰɟɥɶɸ ɞɟɦɨɧɫɬɪɚɰɢɢ ɧɚɥɢɱɢɹ 
ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɦ ɡɧɚɱɟɧɢɹɦ ɞɨɥɟɣ 
ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɣ, ɢ ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, 
ɤɨɬɨɪɵɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɨɥɢ ɷɧɟɪɝɢɢ 
ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɟ ɩɨ ɡɧɚɱɟɧɢɸ, ɢ 
ɤɨɬɨɪɵɦɢ ɩɪɢ ɪɟɲɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɡɚɞɚɱ 
ɨɛɪɚɛɨɬɤɢ ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ. 
Ⱥɧɚɥɢɡɢɪɭɟɦɵɟ ɢɡɨɛɪɚɠɟɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ 

ɬɚɤ, ɱɬɨɛɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɱɚɫɬɨɬɧɵɟ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ (6) ɷɧɟɪɝɢɢ ɢɦɟɥɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɪɚɡɥɢɱɧɵɟ ɡɧɚɱɟɧɢɹ.  

Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 (ɪɢɫɭɧɨɤ 1) 
ɨɬɞɟɥɶɧɵɟ ɮɪɚɝɦɟɧɬɵ ɦɚɬɪɢɰɵ )(

sr
PP  , 

64,...,2,1s , 64,...,2,1r , ɫɨɞɟɪɠɚɳɟɣ 
ɡɧɚɱɟɧɢɹ ɞɨɥɟɣ ɷɧɟɪɝɢɢ, ɜɵɱɢɫɥɟɧɧɵɟ ɩɪɢ 
ɪɚɡɛɢɟɧɢɢ ɨɛɥɚɫɬɢ ɉɑ ɧɚ 64×64 
ɪɚɜɧɨɜɟɥɢɤɢɯ ɩɨɞɨɛɥɚɫɬɢ, ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 1-3.  

 

Ɍɚɛɥɢɰɚ 1 

Ⱦɨɥɢ 
sr

P  ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɜ ɉɉɑ 
sr

V  ( 64 RS , 12,...,2,1s , 8,...,2,1r ) 

Table 1 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 12,...,2,1s , 8,...,2,1r ) 

        r 
s 

1 2 3 4 5 6 7 8 

1 
5,84E-01 1,40E-01 2,69E-02 1,48E-02 8,60E-03 4,01E-03 2,08E-03 1,63E-03 

2 
4,36E-02 3,57E-02 6,23E-03 3,95E-03 2,17E-03 3,94E-04 5,09E-04 4,60E-04 

3 
1,29E-02 4,74E-03 1,94E-03 2,67E-03 1,26E-03 6,40E-04 5,53E-04 4,81E-04 

4 
5,00E-03 2,61E-03 2,61E-03 3,04E-03 1,14E-03 4,66E-04 7,64E-04 6,05E-04 

5 
3,51E-03 1,51E-03 2,13E-03 5,30E-04 3,96E-04 2,48E-04 4,78E-04 3,59E-04 

6 
2,88E-03 1,48E-03 1,13E-03 8,75E-04 1,73E-04 1,35E-04 6,13E-04 2,82E-04 

7 
1,53E-03 3,41E-04 2,98E-04 6,46E-04 5,43E-04 3,43E-04 4,69E-04 3,34E-04 

8 
9,73E-04 4,39E-04 2,87E-04 2,75E-04 2,66E-04 3,23E-04 2,60E-04 4,63E-04 

9 
6,75E-04 2,47E-04 1,60E-04 3,69E-04 1,46E-04 1,98E-04 1,37E-04 2,09E-04 

10 
7,63E-04 3,46E-04 3,39E-04 2,05E-04 2,07E-04 2,00E-04 1,73E-04 1,40E-04 

11 
5,88E-04 2,17E-04 1,92E-04 8,07E-05 1,82E-04 9,04E-05 8,05E-05 1,35E-04 

12 
3,91E-04 1,09E-04 9,53E-05 1,33E-04 8,20E-05 1,01E-04 1,36E-04 1,33E-04 

 

Ɍɚɛɥɢɰɚ 2 

Ⱦɨɥɢ 
sr

P  ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɜ ɉɉɑ 
sr

V  ( 64 RS , 37,...,27,26s , 33,...,27,26r ) 

Table 2 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 37,...,27,26s , 33,...,27,26r ) 

 

        r 
s 

26 27 28 29 30 31 32 33 

26 
4,44E-06 5,35E-06 5,06E-06 9,61E-06 6,64E-06 1,89E-06 2,36E-06 2,32E-06 

27 
5,93E-06 4,87E-06 1,20E-05 4,27E-06 3,73E-06 7,03E-06 1,69E-06 1,69E-06 

28 
6,15E-06 4,59E-06 5,64E-06 3,14E-06 5,61E-06 3,67E-06 1,84E-06 2,92E-06 

29 
6,03E-06 3,04E-06 4,97E-06 1,04E-05 5,34E-06 4,49E-06 1,49E-06 2,24E-06 

30 
4,53E-06 6,78E-06 1,13E-06 4,64E-06 5,51E-06 2,62E-06 1,46E-06 1,84E-06 

31 
5,85E-06 2,78E-06 4,24E-06 3,07E-06 2,06E-06 3,28E-06 4,17E-06 1,27E-06 
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32 
8,18E-06 3,72E-06 4,11E-06 2,78E-06 2,10E-06 2,23E-06 1,30E-06 1,30E-06 

33 
4,36E-06 5,28E-06 2,36E-06 1,87E-06 1,92E-06 2,70E-06 2,51E-06 3,22E-06 

34 
3,12E-06 5,77E-06 2,79E-06 3,22E-06 2,40E-06 4,32E-06 3,91E-06 2,11E-06 

35 
3,91E-06 6,20E-06 6,85E-06 3,95E-06 4,23E-06 3,06E-06 3,80E-06 2,86E-06 

36 
6,16E-06 4,19E-06 2,90E-06 3,44E-06 1,99E-06 1,60E-06 2,93E-06 2,35E-06 

37 
3,07E-06 2,36E-06 3,93E-06 4,58E-06 3,19E-06 2,89E-06 1,85E-06 1,65E-06 

 

Ɍɚɛɥɢɰɚ 3 

Ⱦɨɥɢ 
sr

P  ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɜ ɉɉɑ 
sr

V  ( 64 RS , 64,...,54,53s , 64,...,58,57r ) 

Table 3 

The shares 
sr

P of image energy I1 in SSF 
sr

V  ( 64 RS , 64,...,54,53s , 64,...,58,57r ) 

 

        r 
s 

57 58 59 60 61 62 63 64 

53 
1,28E-07 1,91E-07 1,96E-07 1,50E-07 1,13E-07 1,62E-07 1,28E-07 1,41E-07 

54 
2,67E-07 1,73E-07 1,66E-07 1,80E-07 1,65E-07 1,19E-07 7,73E-08 1,22E-07 

55 
1,22E-07 1,06E-07 2,48E-07 2,04E-07 2,20E-07 1,17E-07 1,58E-07 2,37E-07 

56 
1,92E-07 1,62E-07 1,62E-07 1,34E-07 1,48E-07 1,19E-07 1,57E-07 1,65E-07 

57 
2,03E-07 1,40E-07 8,89E-08 1,52E-07 8,63E-08 1,11E-07 1,26E-07 1,18E-07 

58 
1,35E-07 9,95E-08 9,93E-08 1,01E-07 1,05E-07 1,16E-07 1,00E-07 1,54E-07 

59 
1,19E-07 1,20E-07 8,09E-08 1,08E-07 1,38E-07 1,35E-07 1,27E-07 1,40E-07 

60 
1,95E-07 1,32E-07 1,21E-07 1,09E-07 1,24E-07 6,86E-08 1,22E-07 9,38E-08 

61 
1,31E-07 1,37E-07 1,29E-07 1,04E-07 5,42E-08 2,00E-07 2,06E-07 1,96E-07 

62 
1,18E-07 1,28E-07 8,91E-08 1,14E-07 1,26E-07 1,13E-07 8,60E-08 1,43E-07 

63 
1,63E-07 1,24E-07 8,80E-08 9,55E-08 1,21E-07 8,12E-08 1,13E-07 9,73E-08 

64 
2,16E-07 1,18E-07 1,10E-07 1,53E-07 1,73E-07 9,30E-08 1,24E-07 5,80E-08 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɚɯ 1-3, 

ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɨɞɨɛɥɚɫɬɹɦ 
ik

V , 9,...,2,1i , 

7,...,2,1k , (ɬɚɛɥɢɰɚ 1) ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɞɨɥɢ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 
(ɪɢɫɭɧɨɤ 1). ɉɪɢ ɷɬɨɦ ɜ ɩɨɞɨɛɥɚɫɬɹɯ 

ik
V , 

29,28,27,26, ki , (ɬɚɛɥɢɰɚ 2) ɫɨɯɪɚɧɹɸɬɫɹ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɞɨɥɟɣ 
ɷɧɟɪɝɢɢ, ɱɬɨ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɧɚ 
ɢɡɨɛɪɚɠɟɧɢɢ ɯɚɪɚɤɬɟɪɧɵɯ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɥɢɧɢɣ; ɩɨɞɨɛɥɚɫɬɹɦ 

ik
V , 

64,...,54,53i , 64,...,58,57k , (ɬɚɛɥɢɰɚ 3) 
ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɞɨɥɢ ɷɧɟɪɝɢɢ ɡɧɚɱɢɬɟɥɶɧɨ 
ɦɟɧɶɲɢɟ ɩɨ ɡɧɚɱɟɧɢɸ, ɱɟɦ ɜ ɩɨɞɨɛɥɚɫɬɹɯ, 
ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 1, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 

ɩɪɟɧɟɛɪɟɱɶ ɞɚɧɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ ɩɪɢ 
ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɣ ɩɨ 
ɨɛɪɚɛɨɬɤɟ ɢɡɨɛɪɚɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ, 
ɮɢɥɶɬɪɚɰɢɢ ɢ ɜɧɟɞɪɟɧɢɢ ɞɚɧɧɵɯ. 

Ⱦɥɹ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨɝɨ ɚɧɚɥɢɡɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 (ɪɢɫɭɧɨɤ 1) ɦɨɠɧɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 2 ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦ ɡɧɚɱɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɚɡɥɢɱɧɵɦ ɫɬɪɨɤɚɦ, ɫɬɨɥɛɰɚɦ ɢ ɞɢɚɝɨɧɚɥɹɦ 
ɦɚɬɪɢɰɵ )(

sr
PP  , 64,...,2,1s , 64,...,2,1r , 

ɞɨɥɟɣ ɷɧɟɪɝɢɢ. 
ɇɚ ɞɢɚɝɪɚɦɦɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ  

ɪɢɫɭɧɤɟ 2, ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ ɧɚɥɢɱɢɟ 
ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɧɟɫɭɳɟɫɬɜɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɨɥɟɣ ɷɧɟɪɝɢɢ. 
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Ɋɢɫ. 2. Ⱦɨɥɢ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɞɟɥɶɧɵɦ ɷɥɟɦɟɧɬɚɦ ɦɚɬɪɢɰɵ ɞɨɥɟɣ ɷɧɟɪɝɢɢ 

Fig. 2. Shares of image energy I1 corresponding to the individual elements of the energy shares of matrix 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ 
ɩɨɥɭɱɟɧɵ ɢ ɞɥɹ ɞɪɭɝɢɯ ɢɡɨɛɪɚɠɟɧɢɣ, ɱɬɨ 
ɭɤɚɡɵɜɚɟɬ ɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɞɨɥɟɣ 
ɷɧɟɪɝɢɢ ɞɥɹ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɋɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɵɜɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɢɡɨɛɪɚɠɟɧɢɣ 
ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ, ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 

ɪɚɡɛɢɟɧɢɢ ɨɛɥɚɫɬɢ ɉɑ ɧɚ ɪɚɡɥɢɱɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɩɨɞɨɛɥɚɫɬɟɣ. Ɋɚɡɥɢɱɧɵɟ 
ɪɚɡɛɢɟɧɢɹ ɨɛɥɚɫɬɢ ɉɑ ɧɚ ɩɨɞɨɛɥɚɫɬɢ 
ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɢɡɨɛɪɚɠɟɧɢɣ ɫ 
ɪɚɡɥɢɱɧɨɣ ɫɬɟɩɟɧɶɸ ɞɟɬɚɥɢɡɚɰɢɢ ɢɯ 
ɱɚɫɬɨɬɧɵɯ ɫɜɨɣɫɬɜ. 

ɇɚ ɪɢɫɭɧɤɟ 3 ɩɪɢɜɟɞɟɧɵ ɞɢɚɝɪɚɦɦɵ 
ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1, 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 1, ɩɪɢ ɪɚɡɛɢɟɧɢɢ 

0 10 20 30 40 50 60 70
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50 60 70
0

0.2

0.4

0.6

0.8

1

1.2
x 10

-4

0 10 20 30 40 50 60 70
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50 60 70
0

0.2

0.4

0.6

0.8

1

1.2
x 10

-4

0 10 20 30 40 50 60 70
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0 10 20 30 40 50 60 70
0

1

2

3

4

5

6
x 10

-5



 

Chernomorets A.A., Bolgova E.V. About experimental research of subband properties of earth 

surface images // ʠˈ˕ˈ˅ˑˌ ˉ˖рːаˎ «На˖˚ː˞ˌ рˈˊ˖ˎ˟˕а˕». ʠˈрˋя «Иː˗ˑрˏа˙ˋˑːː˞ˈ 

˕ˈ˘ːˑˎˑˆˋˋ». – ʡ.ͷ, №, Ͷͷ6. 
 

76 

 

 

ɨɛɥɚɫɬɢ ɉɑ ɧɚ 64×64, 32×32, 16×16 ɢ 8×8 
ɪɚɜɧɨɜɟɥɢɤɢɯ ɉɉɑ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ 
ɧɚɝɥɹɞɧɨɫɬɢ ɡɧɚɱɟɧɢɟ ɞɨɥɢ ɷɧɟɪɝɢɢ ɜ 

ɩɨɞɨɛɥɚɫɬɢ 
11

V  (ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɸɳɟɟ 
ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ) ɧɚ ɞɢɚɝɪɚɦɦɚɯ ɧɟ 
ɨɬɨɛɪɚɠɟɧɨ.

 

 
64×64 

 
32×32 

 
16×16 

 
8×8 

Ɋɢɫ. 3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɞɨɥɟɣ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɚɡɛɢɟɧɢɹɯ ɨɛɥɚɫɬɢ ɉɑ 

Fig. 3. The distribution of the image I1 energy shares in different decompositions of the SF field 

 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 3, 

ɧɚɝɥɹɞɧɨ ɩɨɤɚɡɵɜɚɸɬ ɧɚɥɢɱɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɛɨɥɶɲɢɯ ɢ ɦɚɥɵɯ ɡɧɚɱɟɧɢɣ ɞɨɥɟɣ ɷɧɟɪɝɢɢ ɜ 
ɪɚɡɥɢɱɧɵɯ ɉɉɑ ɢ ɩɨɡɜɨɥɹɸɬ ɫ ɪɚɡɥɢɱɧɨɣ 
ɫɬɟɩɟɧɶɸ ɞɟɬɚɥɢɡɚɰɢɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢɯ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɉɑ. 

Ⱥɧɚɥɨɝɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ 
ɢ ɞɥɹ ɞɪɭɝɢɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

ɋɥɟɞɭɸɳɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɢɫɫɥɟ-

ɞɨɜɚɧɢɹ ɩɪɨɜɟɞɟɧɵ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ 
ɡɧɚɱɟɧɢɣ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ (6) ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ɞɨɥɢ 

m  ɷɧɟɪɝɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɥɢɱɟɫɬɜɚ S  

ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ. 
Ⱦɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 (ɪɢɫɭɧɨɤ 1) 

ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɪɢ ɡɧɚɱɟɧɢɹɯ 
ɞɨɥɢ Ц=0,940,99 ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢ 
ɪɚɡɛɢɟɧɢɢ ɨɛɥɚɫɬɢ ɉɑ ɧɚ 64×64 
ɪɚɜɧɨɜɟɥɢɤɢɯ ɩɨɞɨɛɥɚɫɬɢ. ɇɚ ɪɢɫɭɧɤɟ 4 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɨɞɨɛɥɚɫɬɢ ɉɑ, ɨɩɪɟ-

ɞɟɥɹɸɳɢɟ ɡɧɚɱɟɧɢɟ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɨɥɢ 
m  ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɨɬɨɛɪɚɠɟɧɵ ɫɟɪɵɦ 
ɰɜɟɬɨɦ.
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Ɋɢɫ. 4. ɂɧɮɨɪɦɚɰɢɨɧɧɵɟ ɩɨɞɨɛɥɚɫɬɢ ɉɑ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɞɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɞɨɥɢ m ɷɧɟɪɝɢɢ 
ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 

Fig. 4. Information subdomains of SF corresponding to given values of the share m of image I1 energy 

 

ɂɡɨɛɪɚɠɟɧɢɹ ɩɨɞɨɛɥɚɫɬɟɣ, ɩɪɢɜɟɞɟɧɧɵɟ 
ɧɚ ɪɢɫɭɧɤɟ 4, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɦɨɠɧɨ ɭɤɚɡɚɬɶ 
ɬɚɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɞɥɹ 
ɤɨɬɨɪɵɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɹɜɥɹɸɬɫɹ 
ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, 
ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɪɟɲɟɧɢɢ ɡɚɞɚɱ ɮɢɥɶɬɪɚɰɢɢ ɢ ɜɧɟɞɪɟɧɢɹ 
ɞɚɧɧɵɯ. 

ȼ ɬɚɛɥɢɰɟ 4 ɩɪɢɜɟɞɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɪɢɫɭɧɤɭ 4 ɡɧɚɱɟɧɢɹ ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ C  

ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɤɨɥɢɱɟɫɬɜɨ 

I
N  ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɞɨɛɥɚɫɬɟɣ 

ɉɑ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ m ɢ ɩɪɢ 
ɪɚɡɥɢɱɧɨɦ ɪɚɡɛɢɟɧɢɢ ɨɛɥɚɫɬɢ ɉɑ ɧɚ RS   

ɩɨɞɨɛɥɚɫɬɟɣ. 
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Ɍɚɛɥɢɰɚ 4 

ɋɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɢ ɤɨɥɢɱɟɫɬɜɨ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ 
Table 4 

Energy concentration of image I1 and the amount of information subdomains of SF 

RS   
m 

8 16 32 64 

C  I
N  C  I

N  C  I
N  C  I

N  

0,99 0,188 12 0,172 44 0,156 160 0,143 586 

0,98 0,094 6 0,086 22 0,079 81 0,072 296 

0,97 0,063 4 0,047 12 0,045 46 0,042 172 

0,96 0,047 3 0,031 8 0,028 29 0,026 105 

0,95 0,031 2 0,020 5 0,019 19 0,017 70 

0,94 0,016 1 0,016 4 0,013 13 0,012 48 

ɂɡ ɬɚɛɥɢɰɵ 4 ɜɢɞɧɨ, ɱɬɨ ɧɚ ɡɧɚɱɟɧɢɟ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ 
ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ S ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ, ɧɚ 
ɤɨɬɨɪɵɟ ɪɚɡɛɢɜɚɟɬɫɹ ɨɛɥɚɫɬɶ ɉɑ. 
ɗɤɫɩɟɪɢɦɟɧɬɵ ɬɚɤɠɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɥɹ 
ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɩɪɢ ɭɦɟɧɶɲɟɧɢɢ ɜɟɥɢɱɢɧɵ 
ɞɨɥɢ m ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɨ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɞɨɛɥɚɫɬɟɣ ɭɦɟɧɶɲɚɸɬɫɹ 

ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɱɬɨ ɧɟ ɩɨɡɜɨɥɹɟɬ ɢɦɟɬɶ 
ɲɢɪɨɤɢɣ ɜɵɛɨɪ ɉɉɑ, ɧɚɩɪɢɦɟɪ, ɞɥɹ 
ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɵɯ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ 
ɬɚɛɥɢɰɟ 4, ɩɨɫɬɪɨɟɧɵ ɨɬɨɛɪɚɠɟɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɚɯ 5 ɝɪɚɮɢɤɢ ɡɧɚɱɟɧɢɣ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɨɥɢ m ɷɧɟɪɝɢɢ ɭɤɚɡɚɧɧɵɯ 
ɢɡɨɛɪɚɠɟɧɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɤɨɥɢɱɟɫɬɜɚ S ɩɨɞɨɛɥɚɫɬɟɣ ɉɑ.

  

 
Ɋɢɫ. 5. ɋɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 

Fig. 5. Energy concentration of image I1 

 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 4, ɚ 
ɬɚɤɠɟ ɧɚ ɪɢɫɭɧɤɟ 5, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ ɷɧɟɪɝɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ 
0,19 ɞɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɂ1 ɩɪɢ ɡɧɚɱɟɧɢɢ ɞɨɥɢ 
ɷɧɟɪɝɢɢ Ц=0.99. 

ȼ ɯɨɞɟ ɩɪɨɜɟɞɟɧɢɹ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 
ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɚɧɚɥɨɝɢɱɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɢɡɨɛɪɚɠɟɧɢɹɦɢ 

ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ 
ɩɨɞɨɛɧɵɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɢ ɷɧɟɪɝɢɢ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ 
ɛɨɥɶɲɢɧɫɬɜɚ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

Ɋɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɨɤɚɡɚɥɢ, ɱɬɨ 
ɫɨɫɪɟɞɨɬɨɱɟɧɧɨɫɬɶ ɷɧɟɪɝɢɢ ɪɚɡɥɢɱɧɵɯ 
ɢɡɨɛɪɚɠɟɧɢɣ ɦɨɠɟɬ ɢɦɟɬɶ ɫɭɳɟɫɬɜɟɧɧɨ 
ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɡɧɚɱɟɧɢɹ, ɱɬɨ, ɧɚɩɪɢɦɟɪ, 

8

16

32

64



 

Chernomorets A.A., Bolgova E.V. About experimental research of subband properties of earth 

surface images // ʠˈ˕ˈ˅ˑˌ ˉ˖рːаˎ «На˖˚ː˞ˌ рˈˊ˖ˎ˟˕а˕». ʠˈрˋя «Иː˗ˑрˏа˙ˋˑːː˞ˈ 

˕ˈ˘ːˑˎˑˆˋˋ». – ʡ.ͷ, №, Ͷͷ6. 
 

79 

 

 

ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɨɛɴɟɦ ɜɧɟɞɪɹɟɦɵɯ ɜ 
ɢɡɨɛɪɚɠɟɧɢɹ ɞɚɧɧɵɯ. ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɝɭɬ 
ɫɥɭɠɢɬɶ ɨɫɧɨɜɨɣ (ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ) ɞɥɹ 
ɜɵɞɟɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɤɨɦɩɨɧɟɧɬ 
ɢɡɨɛɪɚɠɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɩɪɢ ɪɟɲɟɧɢɢ ɡɚɞɚɱ 
ɮɢɥɶɬɪɚɰɢɢ ɢ ɜɧɟɞɪɟɧɢɹ ɞɚɧɧɵɯ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɞɨɥɟɣ ɷɧɟɪɝɢɣ ɢɡɨɛɪɚɠɟɧɢɣ ɜ ɩɨɞɨɛɥɚɫɬɹɯ 
ɉɑ ɬɚɤɠɟ ɩɨɤɚɡɚɥ, ɱɬɨ ɢɦɟɸɬɫɹ ɨɬɞɟɥɶɧɵɟ 
ɩɨɞɨɛɥɚɫɬɢ ɉɑ, ɜ ɤɨɬɨɪɵɯ ɩɪɚɤɬɢɱɟɫɤɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɷɧɟɪɝɢɹ ɢɡɨɛɪɚɠɟɧɢɣ, ɱɬɨ ɦɨɠɟɬ 
ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɨ ɜ ɡɚɞɚɱɚɯ ɨɛɪɚɛɨɬɤɢ 
ɢɡɨɛɪɚɠɟɧɢɣ. 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɩɪɢ ɮɢɧɚɧɫɨɜɨɣ 
ɩɨɞɞɟɪɠɤɟ ɊɎɎɂ ɜ ɪɚɦɤɚɯ ɧɚɭɱɧɨɝɨ 
ɩɪɨɟɤɬɚ № 15-07-01570. 
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