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ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʇʈʆɻʈɸʄʅʆ-ʊɽʍʅɯʏʅʀʍ ʂʆʄʇʃɽʂʉɯɺ ʆɹʈʆɹʃɽʅʅʗ 

ɿʆɹʈɸɾɽʅʔ ʂʆʉʄɯʏʅʆɻʆ ʉʇʆʉʊɽʈɽɾɽʅʅʗ 

49 

 

ɺʦʣʦʭ ʂ.ʇ., ɯʣʶʯʦʢ ʆ.ʄ., ʇʽʩʢʫʥ ʆ.ʄ., ʗʨʝʤʝʥʢʦ ʉ.ʆ., ʅʝʩʪʦʨʦʚʠʯ ɸ.ɻ. 
ʇʈʆɹʃɽʄʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʉɽʈɺɯʉɯɺ ʉʀʉʊɽʄʀ ʂʆʆʈɼʀʅɸʊʅʆ-ʏɸʉʆɺʆɻʆ ʊɸ 

ʅɸɺɯɻɸʎɯʁʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɺ ɯʅʊɽʈɽʉɸʍ ɿɹʈʆʁʅʀʍ ʉʀʃ ʋʂʈɸɰʅʀ 

51 

 

ɼʘʥʠʢ ʖ.ɻ., ɺʦʡʪʢʦ ʆ.ɺ.  
ʆʉʆɹʃʀɺʆʉʊɯ ɼʆʉʃɯɼɾɽʅʅʗ ʂɯɹɽʈɺʈɸɿʃʀɺʆʉʊɽʁ  ʂʆʉʄɯʏʅʀʍ ʉʀʉʊɽʄ 

53 

 

ɾʠʚʦʪʦʚʩʴʢʠʡ ʈ.ʄ.  

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇɽʈɽɼɸʏɯ ɼʀʉʂʈɽʊʅʀʍ ʇʆɺɯɼʆʄʃɽʅʔ ɺ ʂɸʅɸʃɸʍ 

ʉʋʏɸʉʅʀʍ ʂʆʉʄɯʏʅʀʍ ʉʀʉʊɽʄ  

55 

 

ɿʽʨʢʘ ɸ.ʃ.  
ʄɽʊʆɼʀʂɸ ɺʀɿʅɸʏɽʅʅʗ ʄɸʉʆ-ɻɸɹɸʈʀʊʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʆʇʊʀʂʆ-

ɽʃɽʂʊʈʆʅʅʀʍ ʂɸʄɽʈ ɼʃʗ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʅʆɰ ʇʆɺɽʈʍʅɯ ʅɸ 

ʆʉʅʆɺɯ ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʇɯɼʍʆɼʋ  

57 

 

ɿʽʨʢʘ ʄ.ɺ., ʂʘʜʝʪ ʅ.ʇ. 
ɿɸʉʊʆʉʋɺɸʅʅʗ CALS-ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ ʇʈʆɽʂʊʋɺɸʅʅɯ ɿɸʉʆɹɯɺ ɸɺɯɸʎɯʁʅʆ-

ʂʆʉʄɯʏʅʆɰ ʊɽʍʅɯʂʀ 

60 

 

ɯʣʴʷʰʦʚ ʆ.ɸ., ɸʥʜʨʦʥʦʚ ɺ.ɺ.  
ʉʋɹʇɯʂʉɽʃʔʅɽ ɺʀʗɺʃɽʅʅʗ ʂʆʄʇɸʂʊʅʀʍ ʆɹôɭʂʊɯɺ ʅɸ ɻɯʇɽʈʉʇɽʂʊʈɸʃʔʅʀʍ 

ɸɽʈʆʂʆʉʄɯʏʅʀʍ ɿʆɹʈɸɾɽʅʅʗʍ 

62 

 

ʂʘʚʘʮ ɺ.ɺ. 
ʄʆʅɯʊʆʈʀʅɻ ɺʆɼʆɿɸʍʀʉʅʀʍ ʇʈʀʈʆɼʆʆʍʆʈʆʅʅʀʍ ʉʄʋɻ ɿɸ ɼɸʅʀʄʀ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ  

64 

 

ʂʦʟʣʦʚ  ɺ.ɻ. 
ʇʈʆɹʃɽʄʅɯ ʇʀʊɸʅʅʗ ʑʆɼʆ ʉʊɺʆʈɽʅʅʗ ʈɸɼɯʆʂɸʅɸʃɯɺ ʋʇʈɸɺʃɯʅʅʗ ʊɸ 

ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ ʉʋʇʋʊʅʀʂʆɺʆɻʆ ɿɺʗɿʂʋ ɹʧɸʂ  

66 

 

ʂʦʥʜʨʘʪʦʚ ʆ.ʄ.  
ʊɽʍʅʆʃʆɻɯʗ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ɺʀɹʆʈʋ ʈɽʃɽɺɸʅʊʅʀʍ ʂʆʉʄɯʏʅʀʍ ɸʇɸʈɸʊɯɺ 

67 



ɯɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɸʝʨʦʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè 
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6 

 

ʃʫʙʩʴʢʠʡ ʄ.ʉ.  
ʅɽʏɯʊʂɸ ʌɯʃʔʊʈɸʎɯʗ ʂʆʉʄɯʏʅʀʍ ɿʆɹʈɸɾɽʅʔ ʊɽʄʇɽʈɸʊʋʈʅʆɻʆ ʇʆʃʗ ɿɽʄʃɯ ɺ 

ʏɸʉʊʆʊʅɯʁ ʆɹʃɸʉʊɯ ɿ ʄɽʊʆʖ ʇɯɼɺʀʑɽʅʅʗ ʇʈʆʉʊʆʈʆɺʆɰ ʈʆɿʈɯɿʅɽʅʅʆʉʊɯ  

69 

 

ʄʘʰʢʦʚ ʆ.ɸ., ɾʫʢʘʫʩʢʘʩ ʉ.ɺ., ʅʽʛʦʨʦʜʦʚʘ ʉ.ɸ. 
ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼɯɺ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ 

ɼʃʗ ʂʆʅʊʈʆʃʖ ɽʂʆʃʆɻɯʏʅʆɻʆ ʊɸ ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ ɺʆɼʅʀʍ 

ʊɽʍʅʆɽʂʆʉʀʉʊɽʄ 

71 

 

ʇʘʱʝʥʢʦ ʆ.ɺ. 
ʂʆʅʎɽʇʎɯʗ ʇʆɹʋɼʆɺʀ ʅɸʎɯʆʅɸʃʔʅʆɰ ɯʅʌʆʈʄɸʎɯʁʅʆ-ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʆɰ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ  

73 

 

ʇʝʪʨʫʢ ʉ.ʄ.  
ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɼʆʉʊɸɺʂʀ ʄʅʆɻʆʇɸʂɽʊʅʆɻʆ ʉʆʆɹʑɽʅʀʗ ɺ 

ʊʈɸʂʊɽ ʇɽʈɽɼɸʏʀ ɼɸʅʅʓʍ ʅɸʇʈɸɺʃɽʅʀʗ çɿɽʄʃʗ-ɹʆʈʊè 

76 

 

ʇʨʠʩʷʞʥʠʡ ɺ.ɯ., ʂʘʧʰʪʠʢ ʉ.ɺ.  
ʋʇʈɸɺʃɯʅʅʗ ʆʈɹɯʊɸʃʔʅʀʄ ʉɽɻʄɽʅʊʆʄ ʅʀɿʔʂʆʆʈɹɯʊɸʃʔʅʆɰ ʉʋʇʋʊʅʀʂʆɺʆɰ 

ʉʀʉʊɽʄʀ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ  

78 

 

ʈʻʟʥʠʢʦʚ ʖ.ɺ., ɼʝʜʝʥʦʢ ɺ.ʇ.  
ʅɸʇʈʗʄʂʀ ɺɼʆʉʂʆʅɸʃɽʅʅʗ ɸʃɻʆʈʀʊʄɯɺ ʆɹʈʆɹʂʀ ɯʅʌʆʈʄɸʎɯɰ ʉʂʅɿʋ ɼʃʗ 

ɺʀʂʆʅɸʅʅʗ ɿɸɺɼɸʅʔ ɺ ʋʄʆɺɸʍ ʆʉʆɹʃʀɺʆɻʆ ʇɽʈɯʆɼʋ ɺɯʁʉʔʂʆɺʆ-ʇʆʃɯʊʀʏʅʆɰ 

ʆɹʉʊɸʅʆɺʂʀ  

81 

 

ʈʦʤʘʥʝʥʢʦ ɯ.ʆ.  

ʄɽʊʆɼ ɹɸɻɸʊʆʂʈʀʊɽʈɯɸʃʔʅʆɰ ʆʎɯʅʂʀ ʉʊɸʅʋ ʂɸʅɸʃɯɺ ʉʋʏɸʉʅʀʍ ʂʆʉʄɯʏʅʀʍ 

ɸʇɸʈɸʊɯɺ  

83 

 

ʉʫʭʦʜʦʣʴʩʴʢʠʡ ɺ.ɸ. 
ʅɸɿɽʄʅʀʁ ɯʅʌʆʈʄɸʎɯʁʅʀʁ ʂʆʄʇʃɽʂʉ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʎɽʅʊʈʋ ʋʇʈɸɺʃɯʅʅʗ 

ʊɸ ɺʀʇʈʆɹʋɺɸʅʔ ʂʆʉʄɯʏʅʀʍ ɿɸʉʆɹɯɺ. ʇʆʊʆʏʅʀʁ ʉʊɸʅ ʊɸ ʅɸʇʈʗʄʂʀ 

ʈʆɿɺʀʊʂʋ 

85 

 

ʊʦʤʯʝʥʢʦ ʆ.ɺ., ʄʘʥʴʢʦ ɼ.ɯ. 
ʉʋʇʋʊʅʀʂʆɺʀʁ ʄʆʅɯʊʆʈʀʅɻ ʉʂʋʇʏɽʅʔ ʇʃɸʅʂʊʆʅʅʀʍ ɺʆɼʆʈʆʉʊɽʁ 

(çʎɺɯʊɯʅʅʗè ɺʆɼʀ) 

86 

 

ʌʽʣʽʧʦʚʠʯ ɺ.ɭ., ʄʠʯʘʢ ɸ.ɻ., ʊʠʪʘʨʝʥʢʦ ʆ.ɺ.  

ɺʀʂʆʈʀʉʊɸʅʅʗ ɼɸʅʀʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ ɺ ɻɽʆʃʆɻɯɰ 

88 

 

ʍʠʞʥʷʢ ɸ.ɺ., ʃʫʙʩʴʢʠʡ ʄ.ʉ., ʐʝʚʯʫʢ ʈ.ʄ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʉʄɯʏʅʀʍ ɼɸʅʀʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ ɼʃʗ 

ʆʎɯʅʂʀ ʉʊɸʅʋ ɯʉʊʆʈʀʏʅʆɻʆ ʎɽʅʊʈʋ ʄɯʉʊɸ ʂʀɭɺɸ 

90 

 

ʍʦʜʦʨʦʚʩʴʢʠʡ ɸ.ʗ., ɸʧʦʩʪʦʣʦʚ ʆ.ɸ. 

ʇʈʆɻʅʆɿ ʇʆʂʃɸɼɯɺ ʂʆʈʀʉʅʀʍ ʂʆʇɸʃʀʅ ɿɸ ʄɸʊɽʈɯɸʃɸʄʀ ʂʆʉʄɯʏʅʆɰ ɿʁʆʄʂʀ 

(ɺ ʋʄʆɺɸʍ ʋʂʈɸɰʅʀ)  

92 

 

ʍʫʜʦʚ ɻ.ɺ., ʍʠʞʥʷʢ ɯ.ɸ., ʖʟʦʚʘ ɯ.ʖ., ʍʫʜʦʚ ʈ.ɻ. 

ʄɽʊʆɼ ɺʀɿʅɸʏɽʅʅʗ ɽʃɽʄɽʅʊɯɺ ʆɹôɭʂʊɯɺ ʄɯʉʔʂʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ ʅɸ 

ʊʆʅʆɺʀʍ ɿʆɹʈɸɾɽʅʅʗʍ ʂʆʉʄɯʏʅʀʍ ʉʀʉʊɽʄ ʉʇʆʉʊɽʈɽɾɽʅʅʗ 

94 

 

ʐʘʧʦʚʘʣʦʚ ʆ.ʃ., ɼʝʥʠʩʦʚ ʖ. ʆ., ʌʠʣʠʤʦʥʦʚ ɯ. ʖ. 
SLAM  ï ʄɽʊʆɼ  ɺʀɿʅɸʏɽʅʅʗ   ʇʆʃʆɾɽʅʅʗ ʆɹôɽʂʊɯɺ ʅɸ ʄɯʉʎɽɺʆʉʊɯ 

96 

 

ʐʝʚʯʝʥʢʦ ɿ.ʄ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʈʍɯɺʅʀʍ ɸɽʈʆʌʆʊʆɿʅɯʄʂɯɺ ʄɯʉʊɸ ʂʀɭɺɸ ʇɽʈʐʆɰ ʊɸ ɼʈʋɻʆɰ 

ʉɺɯʊʆɺʀʍ ɺɯʁʅ ʇʈʀ ʆʈɻɸʅɯɿɸʎɯɰ ɯʉʊʆʈʀʂʆ-ʂʈɸɭɿʅɸɺʏʀʍ ʈɽʂʆʅʉʊʈʋʂʎɯʁ  

98 



ɯɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɸʝʨʦʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè 
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7 

 

ʐʝʚʯʝʥʢʦ ʈ.ʖ. 
ʈʆɿɻʆʈʊɸʅʅʗ GNSS-ʄɽʈɽɾɯ ʂʆʉʄɯʏʅʆɰ ʊʈʀʉʌɽʈɸʎɯɰ ʇʈʀ ʇʈʆɽʂʊʋɺɸʅʅɯ 

ʊʋʈʀʉʊʉʔʂʆ-ʈɽʂʈɽɸʎɯʁʅʀʍ ɽʂʆʃʆɻɯʏʅʀʍ ɿʆʅ (ʅɸ ʇʈʀʂʃɸɼɯ ʇɸʈʂʋ ʉʃɸɺʀ 

ʄɯʉʊɸ ʂʀɭɺɸ) 

100 

 

ʐʢʥʘʡ ʆ.ɺ. 
ʆʉʅʆɺʅɯ ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʂʆʉʄɯʏʅʆɰ ʉʀʉʊɽʄʀ ɼʀʉʊɸʅʎɯʁʅʆɻʆ 

ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ 

102 

 
 

ʉʝʢʮʽʷ 2 
ʉʫʯʘʩʥʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ 

ʧʨʦʩʪʦʨʫ: ʤʦʥʽʪʦʨʠʥʛ ʰʪʫʯʥʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʢʦʩʤʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽ ʧʨʠʢʣʘʜʥʽ ʢʦʩʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

   

 

Zhalilo  O.O., Dokhov O.I., Yakovchenko O.I.  
 

MULTI -POSITIONAL PHASE SYSTEM OF TRAJECTORY MEASUREMENTS AND 

EXPERIMENTAL CONFIRMATION OF ITS ACCURACY USING GPS-OBSERVATIONS OF 

THE UKRAINIAN REFERENCE STATIONS  

105 

 

Zhalilo  O.O., Yakovchenko O.I.  
LEOS TRAJECTORY DETERMINATION USING THE ON-BOARD GPS-OBSERVATIONS AND 

PPP-TECHNOLOGIES OF THEIR PROCESSING  

107 

 

ɹʘʨʘʥʦʚ ɻ.ʃ., ʂʦʤʽʩʘʨʝʥʢʦ ʆ.ʉ. 
ɯʅʌʆʃʆɻɯʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʉʂʃɸɼɽʅʀʍ ʇʈʀʈʆɼʅʀʍ ʂʆʉʄɯʏʅʀʍ ʆɹôɭʂʊɯɺ 

ɿɸʉʆɹɸʄʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ  

108 

 

ɹʝʩʧʘʣʢʦ ɯ.ɸ., ɻʫʜʠʤʘ ʆ.ʇ., ʇʝʢʘʨʻʚ ɼ.ɺ.  
ɺʀɿʅɸʏɽʅʅʗ ʆʉʅʆɺʅʀʍ ʇʆʃʆɾɽʅʔ ʇʈʆɺɸɼɾɽʅʅʗ ʂʆʉʄɯʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ ʋ 

ʉʌɽʈɯ ʆɹʆʈʆʅʀ ɺ ʄɯʅɯʉʊɽʈʉʊɺɯ ʆɹʆʈʆʅʀ ʋʂʈɸɰʅʀ 

110 

 

ɻʦʣʦʚʽʥ ʆ.ʆ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʍɸʅɯɿʄɯɺ ʊʈɸʅʉɼʀʉʎʀʇʃʀʅɸʈʅʆʉʊɯ ɺ ʉʀʉʊɽʄɸʍ 

ʅʌʆʈʄɸʎɯʁʅʆ-ɸʅɸʃɯʊʀʏʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʇʈʆʎɽʉɯɺ ʆʉʅɸʑɽʅʅʗ ɯ 

ʈʆɿɺʀʊʂʋ ʆɿɹʈʆɭʅʅʗ ʊɸ ɺɯʁʉʔʂʆɺʆɰ ʊɽʍʅɯʂʀ 

112 

 

ɻʫʜʠʤʘ ʆ.ʇ., ʂʘʨʣʦʚ ɼ.ɺ., ʇʽʯʫʛʽʥ ʄ.ʌ., ʊʘʨʘʥ ɯ.ɸ., ʉʦʣʦʥʝʮʴ ʆ.ɯ. 
ʇʈʆɹʃɽʄʅɯ ʇʀʊɸʅʅʗ ʈʆɿʈʆɹʂʀ ʊɸ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʅʆʈʄɸʊʀɺʅʆ-ʇʈɸɺʆɺʆɰ 

ɹɸɿʀ ɿ ʇʀʊɸʅʔ ʂʆʉʄɯʏʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

114 

 

ɭʧʽʰʝʚ ɺ.ʇ., ʂʫʜʘʢ ɺ.ɯ., ʇʝʨʽʛ ɺ.ʄ., ʄʘʤʘʨʻʚ ɺ.ʄ., ʂʦʞʫʭʦʚ ɼ.ʄ. 

ʈɽɿʋʃʔʊɸʊʀ ʌʆʊʆʄɽʊʈɯɰ ɻʉʉ ʚ 5-ʊʀ ʉʇɽʂʊʈɸʃʔʅʀʍ ɼɯʃʗʅʂɸʍ 

116 

 

ɭʬʽʤʦʚ ɯ.ʃ., ɿʫʙʘʨʻʚ ʆ.ɺ.  
ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʉʊɺʆʈɽʅʅʗ ɺʀʉʆʂʆʊʆʏʅʆɰ ɹɸɻɸʊʆʌʋʅʂʎɯʆʅɸʃʔʅʆɰ 

ʉʀʉʊɽʄʀ ʊʈɸɭʂʊʆʈʅʀʍ ɺʀʄɯʈʖɺɸʅʔ ʃɽʊɸʃʔʅʀʍ ɸʇɸʈɸʊɯɺ ɸɺɯɸʎɯʁʅʀʍ, 

ʈɸʂɽʊʅʀʍ ʊɸ ʂʆʉʄɯʏʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

118 

 

ɯʚʘʥʦʚ ʉ.ɺ. 
ʄɽɼʀʏʅɯ ɸʉʇɽʂʊʀ ɼɯʗʃʔʅʆʉʊɯ ʉʇɽʎɯɸʃɯʉʊɯɺ ʂʆʉʄɯʏʅʆɰ ɻɸʃʋɿɯ ɺ ʉʋʏɸʉʅʀʍ 

ʋʄʆɺɸʍ 

120 

 

ʂʘʨʷʛʽʥ ɭ.ɺ., ʃʷʱʫʢ ʆ.ɯ., ɸʥʜʨʫʱʝʥʢʦ ʖ.ɸ., ʇʦʽʭʘʣʦ ɸ.ɺ. 
ʉʀʉʊɽʄɸ ɯʅʌʈɸɿɺʋʂʆɺʆɻʆ ʄʆʅɯʊʆʈʀʅɻʋ ɻʆʃʆɺʅʆɻʆ ʎɽʅʊʈʋ ʉʇɽʎɯɸʃʔʅʆɻʆ 

ʂʆʅʊʈʆʃʖ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ɺʀʗɺʃɽʅʅʗ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɹʆʃɯɼɯɺ 

122 
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ʂʦʞʫʭʦʚ ʆ.ʄ., ʄʝʜʽʥʘ ʄ.ʉ., ʂʦʨʯʝʚʩʴʢʠʡ ʂ.ʉ. 
ʊʆʏʅɸ ʏɸʉʆɺɸ ʇʈʀɺôʗɿʂɸ ʆʇʊʀʏʅʀʍ ʉʇʆʉʊɽʈɽɾɽʅʔ ʐʊʋʏʅʀʍ ʉʋʇʋʊʅʀʂɯɺ 

ɿɽʄʃɯ  

123 

 

ʂʦʰʝʣʴ ʊ.ɸ., ʂʦʰʝʣʴ ɸ.ɺ., ʇʝʪʨʦʚ ʉ.ɺ.  
ʇʈɸʂʊʀʏʅɽ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ɿɸʍʀʉʊʋ ɯʅʌʆʈʄɸʎɯɰ ʇɯɼ ʏɸʉ ʆɹʄɯʅʋ 

ʇʆɺɯɼʆʄʃɽʅʅʗʄʀ ʋ ɻʆʃʆɺʅʆʄʋ ʎɽʅʊʈɯ ʉʇɽʎɯɸʃʔʅʆɻʆ ʂʆʅʊʈʆʃʖ 

125 

 

ʃʷʱʫʢ ʆ.ɯ., ʊʦʣʯʦʥʦʚ ɯ.ɺ., ʂʦʨʥʽʻʥʢʦ ɯ.ɺ., ɸʥʜʨʫʱʝʥʢʦ ʖ.ɸ.,  

ʇʦʽʭʘʣʦ ɸ.ɺ., ɻʦʣʦʚʽʥ ʆ.ʆ. 
ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʀʉʊɽʄʀ ʉʇɽʎɯɸʃʔʅʆɻʆ ʂʆʅʊʈʆʃʖ ɺ ʗʂʆʉʊɯ 

ʅɸɿɽʄʅʆɰ ɺʀʄɯʈʖɺɸʃʔʅʆɰ ʉʂʃɸɼʆɺʆɰ ʂʆʉʄɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 

127 

 

ʄʝʜʽʥʘ ʄ.ʉ., ʇʽʩʢʫʥ ʆ.ʄ.  
ʇʈʆɹʃɽʄʀ ɿɸɹɽɿʇɽʏɽʅʅʗ ɭɼʅʆʉʊɯ ɺʀʄɯʈʖɺɸʅʔ ʇʈʀ ʌʋʅʂʎɯʆʅʋɺɸʅʅɯ 

ʉʀʉʊɽʄʀ ɭɼʀʅʆɻʆ ʏɸʉʋ 

129 

 

ʄʽʭʝʻʚ ɺ.ʉ. 
ʐʃʗʍʀ ɺʀɿʅɸʏɽʅʅʗ ɺʇʃʀɺʋ ʊʆʂʉʀʏʅʀʍ ʈɽʏʆɺʀʅ ɻɸɿʆʊʋʈɹɯʅʅʀʍ ɼɺʀɻʋʅɯɺ 

ʅɸ ʉʊɸʅ ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

131 

 

ʅʦʚʦʩʘʜ ʃ.ʖ. 

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ɺɯʁʉʔʂʆɺʀʍ ɸɺɯɸʎɯʁʅʀʍ ʊʈɽʅɸɾɽʈɯɺ ʊɸ 

ʇɯɼʍʆɼʀ ʉʊʆʉʆɺʅʆ ʈɽɸʃɯɿɸʎɯɰ ɰʍʅʔʆɰ ɺɿɸɭʄʆɼɯɰ ɺ ʄɽɾɸʍ ɭɼʀʅʆɰ ʉʀʉʊɽʄʀ 

ʄʆɼɽʃʖɺɸʅʅʗ  

133 

 

ʆʩʘʜʯʫʢ ʈ. ʄ., ɺʠʧʦʨʭʘʥʶʢ ɼ. ʄ. 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʄʆɼɽʃʖʖʏʀʁ ʂʆʄʇʃɽʂʉ ʂʆʉʄɯʏʅʆɰ ʉʀʊʋɸʎɯʁʅʆɰ 

ʆɹɯɿʅɸʅʆʉʊɯ 

135 

 

ʇʝʢʘʨʻʚ ɼ.ɺ. 
ʂʆʅʎɽʇʊʋɸʃʔʅʀʁ ʇɯɼʍɯɼ ɼʆ ɺʈɸʍʋɺɸʅʅʗ ɿɸɻʈʆɿ ʋ ʂʆʉʄɯʏʅɯʁ ʉʌɽʈɯ ɺ 

ɯʅʊɽʈɽʉɸʍ ɹɽɿʇɽʂʀ ʊɸ ʆɹʆʈʆʅʀ ɼɽʈɾɸɺʀ 

137 

 

ʇʨʦʜʘʥʯʫʢ ɺ.ɯ., ɸʨʪʘʙʘʻʚ ʖ.ɿ. 
ʉʋʏɸʉʅɸ ʄʆɹɯʃʔʅɸ ʉʀʉʊɽʄɸ ɻɽʆʇʈʆʉʊʆʈʆɺʆɰ ʈʆɿɺɯɼʂʀ 

139 

 

ʈʘʢʫʰʝʚ ʄ.ʖ., ʃʘʚʨʽʥʯʫʢ ʆ.ɺ.  

ɯʅʊɽɻʈʋɺɸʅʅʗ ʉʊɸɹɯʃɯɿʆɺɸʅʀʍ ɼʀʌɽʈɽʅʎɯɸʃʔʅʀʍ ʈɯɺʅʗʅʔ ʈʋʍʋ ʂʆʉʄɯʏʅʀʍ 

ɸʇɸʈɸʊɯɺ ʅɸ ʆʉʅʆɺɯ ɼʀʌɽʈɽʅʎɯɸʃʔʅʆ-ʊɽʁʃʆʈɯɺʉʔʂʀʍ ʇɽʈɽʊɺʆʈɽʅʔ 

141 

 

ʈʻʟʥʽʢ ɼ.ɺ., ʃʝʚʯʝʥʢʦ ʄ.ɸ.  
ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺɿɸɭʄʆɼɯɰ ɹʆʁʆɺʀʍ ʉʀʉʊɽʄ ʐʃʗʍʆʄ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʄʆɼɽʃɯ ʋɿɻʆɼɾɽʅʆɰ ɺɿɸɭʄʆɼɯɰ 

142 

 

ʈʠʙʘʯʫʢ O.ɯ., ʇʽʯʫʛʽʥ ʄ.ʌ.   
ʄɽʊʆɼʀʂɸ ɸʅɸʃɯɿʋ ʄʆɾʃʀɺʆʉʊɽʁ ɿɸʉʆɹɯɺ ʉʇʆʉʊɽʈɽɾɽʅʅʗ ʉʀʉʊɽʄʀ 

ʂʆʅʊʈʆʃʖ ʊɸ ɸʅɸʃɯɿʋ ʂʆʉʄɯʏʅʆɰ ʆɹʉʊɸʅʆɺʂʀ 

144 

 

ʈʦʤʘʥʶʢ ʗ.ʆ., ʂʨʘʚʯʫʢ ʉ.ɻ. 

ʋʏɸʉʊʔ ʊɸ ɼʆʉɺɯɼ ɻɸʆ ʅɸʅ ʋʂʈɸʅʀ ɺ ʈʆɹʆʊɯ ʋʂʈɸɰʅʉʔʂʆɰ ʄɽʈɽɾɯ ʆʇʊʀʏʅʀʍ 

ʉʊɸʅʎɯʁ 

146 

 

ʉʘʚʯʫʢ ʉ.ɻ., ʂʘʙʣʘʢ ʅ.ɯ., ʍʦʧʪʘʨ ɸ.ɸ.  
ɼʀʉʊɸʅʎɯʁʅɽ ɿʆʅɼʋɺɸʅʅʗ ʊʈʆʇʆʉʌɽʈʀ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄʋʃʔʊʀ-GNSS 

149 

 

ʊʦʣʯʦʥʦʚ ɯ.ɺ., ʂʦʰʝʣʴ ʊ.ɸ. 
ɿɸʍʀʉʊ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʇʆɺɯɼʆʄʃɽʅʔ ɻʆʃʆɺʅʆɻʆ ʎɽʅʊʈʋ ʉʇɽʎɯɸʃʔʅʆɻʆ 

ʂʆʅʊʈʆʃʖ ɺɯɼ ʅɽʉɸʅʂʎɯʆʅʆɺɸʅʆɻʆ ɼʆʉʊʋʇʋ 

151 
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ʊʦʧʦʣʴʥʠʮʴʢʠʡ ʇ.ʇ., ʇʠʚʦʚʘʨ ʇ.ɺ.   
ʉɺɯʊʆɺɯ ʊɽʅɼɽʅʎɯɰ ɺʇʈʆɺɸɼɾɽʅʅʗ ʂʆʉʄɯʏʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʅɸʎɯʆʅɸʃʔʅɽ 

ɻʆʉʇʆɼɸʈʉʊɺʆ 

153 

 

ʏʫʤʘʢ ɹ.ʆ., ʂʫʣʘʛʽʥ ʂ.ʂ., ʉʦʣʦʥʝʮʴ ʆ.ɯ.  
ʆʎɯʅʂɸ ʇʆʍʀɹʆʂ ɺʀʄɯʈʖɺɸʅʅʗ ʐɺʀɼʂʆʉʊɯ ɺ ʉʋʄɯʑɽʅʀʍ ʈɸɼɯʆʊɽʍʅɯʏʅʀʍ 

ʉʀʉʊɽʄɸʍ ɺ ʋʄʆɺɸʍ ɺʇʃʀɺʋ ʅɽʋɿɻʆɼɾɽʅʔ ɿɸ ʏɸʉʆʄ 

155 

 

ʐʘʢʫʥ ʃ.ʉ., ʂʦʨʦʙʝʡʥʽʢʦʚʘ ʆ., ʂʦʰʢʽʥ ʄ.ɯ., ʉʪʨʘʭʦʚʘ ʉ., ʂʦʞʫʭʦʚ ʆ.ʄ., 

ʂʦʞʫʭʦʚ ɼ.ʄ., ʇʽʩʢʫʥ ʆ.ʄ. 
ɸʅɸʃɯɿ ʋʄʆɺ ɺʀɼʀʄʆʉʊɯ ʂʆʉʄɯʏʅʀʍ ʆɹ'ɭʂʊɯɺ ʅɸ ʅɸɺʂʆʃʆɿɽʄʅɯʁ ʆʈɹɯʊɯ 

ʆʇʊʀʏʅʀʄʀ ɿɸʉʆɹɸʄʀ 

157 

 

ʐʘʧʦʚʘʣʦʚ ʆ.ʃ., ɼʝʥʠʩʦʚ ʖ. ʆ., ʈʝʚʢʦ ɸ.ʉ.   
ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɽʈʆʅʀʍ ʄɽʈɽɾ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʇʆʃʆɾɽʅʅʗ ʃɯʊɸʃʔʅʀʍ 

ɸʇɸʈɸʊɯɺ ʋ ʇʈʆʉʊʆʈɯ 

158 
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TECHNOLOGY OF STABILIZATION OF COMPLEX 

TECHNOGENIC SYSTEM ON OPERATIONAL PROGRAMMABLE 

ENVIRONMENTAL TRAJECTORY IN PH ASE SPACE 

 

Currently, inverse problems occupy an important place in the study of 

theoretical and mechanical models. It is known that a mathematically rigorous 

formulation of the concept of inverse problems of dynamics was given by A.C. 

Galiullin, Petrov B.N., Popov E.P., Krutko P.D. The relevant subject has been 

intensively developed in the works of followers, first of all, Yemelyanov S.V., 

Ermoshina O.V., Zhevnina A.A., Kanatnikova A.N., Kolesnikova K.S., Krishchenka 

A.P. I.A. Mukhametzyanova I.A. R. Mukharlyamova, V. Toloknova. Moreover, 

starting with the work of I.A. Galiullin, it became possible to investigate similar 

problems not only in Euclidean spaces, but also on arbitrary differentiable manifolds. 

Many inverse problems of dynamics are initially connected with the conditions 

of program motion of aerohydrodynamic or spacecraft. These works are devoted to 

the selection of control functions or parameters of the apparatus, which ensure its 

movement along a trajectory with specified properties. 

Of great importance is the problem of analytic approximation of the 

programmed motion and the estimation of its error, which is solved with the help of 

various methods of analysis of ordinary differential equations. One of the most 

effective procedures for solving such problems is the version of the harmonic balance 

method, described in the works of B. Delamotte and D. Polanda. A very important 

problem is the choice of control, which ensures a steady periodic motion of a 

mechanical object in the phase space. In the mathematical formulation, this means the 

existence of a stable limit cycle for the corresponding system of differential 

equations. 

Thus, obtaining conditions that ensure the movement of a dynamic object along 

an operatively programmable desired trajectory is relevant from the point of view of 

theory and practice. 

Until recently, in the theory of automatic control, the tasks were mainly 

considered in which it was necessary to maintain the output signal (mode) of the 

control object at the same constant level (stabilization task), or to ensure tracking of 

an unknown predetermined influence (tracking task). However, due to the increasing 

complexity of management objects, many tasks arose in which you first need to 
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calculate the desired law of change of the controlled process (program motion), and 

then build the control law that provides accurate or approximate implementation of 

this process in the event of possible emergency situations. 

Therefore, if the control system is not able to withstand the effects of the listed 

internal factors (onboard equipment malfunctions) and external factors (interference), 

then the real movement may differ significantly from the software one. At the same 

time, the goal of management (movement along the program trajectory) will 

obviously not be achieved. Thus, the problem arises of constructing a software 

motion control system, which ensures the implementation of a program trajectory 

with a given accuracy in the presence of various kinds of disturbances. 

The application of classical control methods to the construction of control 

systems of programmed motion encounters certain difficulties. These difficulties are 

associated with the uncertainty of the properties of the controlled object and the 

operating conditions of the control object. 

It should be borne in mind that even if program control   as a function of time 

is built, the practical benefits of its use are small: various kinds of disturbances, as 

well as the uncertainty of the properties and conditions of the object, including in 

emergency situations, will prevent the implementation of program motion. Therefore, 

the control should be formed taking into account additional information coming into 

the control system in the process of movement. This requirement is met by the 

feedback control. 

Studies show that the application of control laws based on solving the inverse 

problem of dynamics allows us to reduce the level of random components in state 

coordinates. Such control laws are effective, for example, when building systems for 

ensuring the ecological safety of complex man-made systems. 

The article proposed to apply the method of inverse problems of dynamics for 

the synthesis of the environmental safety management system of complex man-made 

systems. The procedure for applying the method of inverse problems of dynamics 

provides for the sequential execution of the following procedures. At the first stage, 

the desired trajectory of the ecological system is formed in the mathematical phase 

space and the vector of necessary control forces is determined for the realization of 

this trajectory of movement. At the second stage, management functions 

(management decision-making) to create such forces are determined. 

In developing the concepts of the algorithmic approach - inverse problems of 

dynamics, an analytical expression for the control force was obtained. The proposed 

block diagram of the control algorithm can be used to create a state system of 

environmental monitoring of the environment. 
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ɼʀʉʊɸʅʎɯʁʅɽ ɿʆʅɼʋɺɸʅʅʗ ɿɽʄʃɯ, ʗʂ ɿ ʌɸʂʊʆʈ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɰ ɹɽɿʇɽʂʀ ɯ ʆɹʆʈʆʅʀ ʋʂʈɸɰʅʀ 

 

ʋ ʢʦʤʧʣʝʢʩʽ ʩʦʮʽʘʣʴʥʦ-ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʋʢʨʘʾʥʦʶ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʟʘʚʜʘʥʥʷ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʢʨʘʾʥʠ. ʅʘʮʽʦʥʘʣʴʥʘ ʙʝʟʧʝʢʘ ʋʢʨʘʾʥʠ ʦʭʦʧʣʶʻ ʰʠʨʦʢʝ ʢʦʣʦ 

ʧʠʪʘʥʥʷ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʦʻʥʥʦʾ, ʟʦʚʥʽʰʥʴʦʧʦʣʽʪʠʯʥʦʾ, 

ʜʝʨʞʘʚʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʋʢʨʘʾʥʠ ʪʦʱʦ [1]. 

ʆʜʥʠʤ ʽʟ ʩʪʨʘʪʝʛʽʯʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʜʝʨʞʘʚʠ (ʧʨʦ: ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ; ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʚʦʜʥʠʤʠ ʘʢʚʘʪʦʨʽʷʤʠ; ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʪʚʦʨʝʥʴ; 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ; ʧʨʦʚʝʜʝʥʥʷ 

ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʧʦʞʝʞʦʛʘʩʽʥʥʷ; ʧʽʜʪʨʠʤʘʥʥʷ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʥʦʛʦ 

ʢʦʨʜʦʥʫ ʪʘ ʧʨʦʪʠʜʽʾ ʥʝʣʝʛʘʣʴʥʽʡ ʤʽʛʨʘʮʽʾ ʪʦʱʦ) - ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ). ʇʨʠ ʮʴʦʤʫ ʫ ʩʬʝʨʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʢʣʶʯʦʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʻ ð ʟʘʭʠʩʪ ʽ ʟʙʝʨʝʞʝʥʥʷ ʩʫʚʝʨʝʥʽʪʝʪʫ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʝʨʞʘʚʠ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʨʝʘʣʴʥʽ ʽ 

ʧʦʪʝʥʮʽʡʥʽ ʟʦʚʥʽʰʥʽ ʟʘʛʨʦʟʠ.  

ʆʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʦʩʪʽ ʮʝʡ ʘʩʧʝʢʪ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʥʘʙʫʚ 

ʧʽʩʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʪʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʚʽʜʢʨʠʪʦʾ ʘʛʨʝʩʽʾ ʟ ʙʦʢʫ ʈʦʩʽʾ ʪʘ 

ʟʜʽʡʩʥʝʥʥʷ ʘʥʝʢʩʽʾ ʂʨʠʤʫ. ʋ ʩʫʯʘʩʥʽʡ ʛʝʦʧʦʣʽʪʠʯʥʽʡ ʩʠʪʫʘʮʽʾ ɿʙʨʦʡʥʽ ʉʠʣʠ 

ʋʢʨʘʾʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʟʦʚʥʽʰʥʴʦʾ ʪʘ 

ʙʝʟʧʝʢʦʚʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚ, ʷʢʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ  ʛʽʙʨʠʜʥʦʾ ʚʽʡʥʠ ʟ 

ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ. 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʅʎʋɺʂɿ ʚ ʽʥʪʝʨʝʩʘʭ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʥʠʟʢʠ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ [2-4]. 

ʇʽʩʣʷ ʘʥʝʢʩʽʾ ʈʌ ʪʝʨʠʪʦʨʽʾ ʂʨʠʤʫ ʚ 2014 ʨʦʮʽ, ʜʝ ʟʥʘʭʦʜʠʣʠʩʷ ʦʩʥʦʚʥʽ 

ʪʝʭʥʽʯʥʽ ʽ ʢʘʜʨʦʚʽ ʨʝʩʫʨʩʠ ʅʎʋɺʂɿ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʚ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ 

ʚʽʜʥʦʚʠʚ ʚʪʨʘʯʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʣʶʜʩʴʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʽ ʥʘʚʽʪʴ 

ʥʘʨʦʩʪʠʚ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʣʛʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʚ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʟʘ ʨʘʭʫʥʦʢ ʦʩʥʘʱʝʥʥʷ ʾʭ 

ʩʫʯʘʩʥʠʤʠ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʥʠʟʢʠ 
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ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʩʘʤʝ: 

ʧʨʦʚʝʜʝʥʘ ʤʦʜʝʨʥʽʟʘʮʽʷ 2-ʭ ʧʨʠʡʤʘʣʴʥʠʭ ʥʘʟʝʤʥʠʭ ʩʪʘʥʮʽʡ, ʱʦ  

ʜʦʟʚʦʣʠʣʦ ʧʨʠʡʤʘʪʠ çʩʠʨʽè ʜʘʥʽ ʧʨʘʢʪʠʯʥʦ ʟ ʫʩʽʭ ʜʽʶʯʠʭ ʫ ʩʚʽʪʽ ʂɸ ɼɿɿ; 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʪʘ ʚʧʨʦʚʘʜʞʝʥʦ ʩʫʯʘʩʥʠʡ ʧʨʦʛʨʘʤʥʦ-

ʪʝʭʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿɿ ʟ ʩʠʩʪʝʤʦʶ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʜʝʰʠʬʨʫʚʘʣʴʥʠʢʦʤ; 

ʥʘʣʘʛʦʜʞʝʥʦ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ɼɿɿ ʜʝʨʞʘʚʥʠʤ ʩʧʦʞʠʚʘʯʘʤ ʚ ʽʥʪʝʨʝʩʘʭ 

ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ, ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʭʦʜʽʚ: ʦʨʛʘʥʽʟʦʚʘʥʘ 

ʟʘʢʫʧʽʚʣʷ ʪʘ ʧʨʠʡʦʤ ʜʘʥʠʭ ɼɿɿ ʫ ʽʥʦʟʝʤʥʠʭ ʢʦʤʧʘʥʽʡ-ʦʧʝʨʘʪʦʨʽʚ ʟ ʂɸ EROSïB 

(ʟ ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʨʽʟʥʝʥʽʩʪʶ ʫ 0,7 ʤ.), ʟ ʂɸ ʩʝʨʽʾ çSuper View -1 ( ʟ 

ʧʨʦʩʪʦʨʦʚʦʶ ʨʦʟʨʽʟʥʝʥʽʩʪʶ - 0,5 ʤ); ʟʘʙʝʟʧʝʯʝʥʦ ʧʨʠʡʥʷʪʪʷ ʥʘ ʩʪʘʥʮʽʾ çʩʠʨʦʛʦè 

ʧʦʪʦʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʂɸ, ʡʦʛʦ ʜʝʢʦʜʫʚʘʥʥʷ, ʨʦʟʧʘʢʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʘʟʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ɼɿɿ ʟ ʛʝʦʤʝʪʨʠʯʥʠʤ, ʨʘʜʽʦʤʝʪʨʠʯʥʠʤ ʢʦʨʝʛʫʚʘʥʥʷʤ ʪʘ ʧʨʦʩʪʦʨʦʚʦʶ 

ʧʨʠʚôʷʟʢʦʶ; ʟʘʙʝʟʧʝʯʝʥʦ ʦʧʝʨʘʪʠʚʥʫ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ɼɿɿ (ʯʝʨʝʟ 15- 30 ʭʚ.) 

ʜʝʨʞʘʚʥʠʤ ʩʧʦʞʠʚʘʯʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ FTP ï ʟ'ʻʜʥʘʥʥʷ; 

ʟʘʙʝʟʧʝʯʝʥʦ ʟʜʽʡʩʥʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʨʘʡʦʥʽʚ (ʦʙôʻʢʪʽʚ) ʟʥʽʤʘʥʥʷ 

ʥʘ ʤʽʩʷʮʴ ʪʘ ʦʧʝʨʘʪʠʚʥʝ ʧʣʘʥʫʚʘʥʥʷ ð ʥʘ 24 ï 48 ʛʦʜʠʥ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʜʦʩʷʛʥʫʪʠ ʧʦʪʨʽʙʥʫ ʩʪʫʧʝʥʴ ʩʚʦʻʯʘʩʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 

ʩʧʦʞʠʚʘʯʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ɼɿɿ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ɼɿɿ ʅʎʋɺʂɿ ʫ ʧʝʨʽʦʜ ʟ 2015 ʨ. ʧʦ 

ʧʝʨʰʝ ʧʽʚʨʽʯʯʷ 2019 ʨ. ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʥʘʜʘʥʦ ʪʽʣʴʢʠ ʩʧʦʞʠʚʘʯʘʤ ʩʝʢʪʦʨʫ 

ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ (ʈʅɹʆ, ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʙʦʨʦʥʠ ʪʘ ɻʝʥʝʨʘʣʴʥʦʤʫ 

ʰʪʘʙʫ ɿʉ ʋʢʨʘʾʥʠ, ʉɹʋ, ʅʘʮʽʦʥʘʣʴʥʽʡ ʛʚʘʨʜʽʾ ʪʘ ʄɺʉ, ɼʝʨʞʘʚʥʽʡ 

ʧʨʠʢʦʨʜʦʥʥʽʡ ʩʣʫʞʙʽ ʪʘ ɼʝʨʞʘʚʥʽʡ ʩʣʫʞʙʽ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʽʥʰʠʤ 

ʩʠʣʦʚʠʤ ʩʪʨʫʢʪʫʨʘʤ) ʧʦʥʘʜ 560 ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʚʽʜʦʢ ʪʘ 

ʪʝʤʘʪʠʯʥʠʭ ʢʘʨʪ (ʩʭʝʤ).  

ɺ ʽʥʪʝʨʝʩʘʭ ʩʧʦʞʠʚʘʯʽʚ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʙʫʣʠ ʥʘʜʘʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʩʪʦʩʦʚʥʦ: ʙʘʟʫʚʘʥʥʷ ʢʦʨʘʙʣʽʚ 

ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʬʣʦʪʫ ʈʌ ʫ ʙʫʭʪʘʭ ʂʨʠʤʫ, ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʂʝʨʯʝʥʩʴʢʦʛʦ 

ʤʦʩʪʫ ʪʘ ʙʣʦʢʫʚʘʥʥʷ ʂʝʨʯʝʥʩʴʢʦʾ ʧʨʦʪʦʢʠ, ʧʦʟʠʮʽʡ ɿʈʂ ʪʘ ʈʃʉ, ʘʝʨʦʜʨʦʤʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʫ ʂʨʠʤʫ ʪʘ ɹʽʣʦʨʫʩʽʾ, ʪʝʨʦʨʠʩʪʠʯʥʦʾ ʜʠʚʝʨʩʽʾ ʥʘ ʩʢʣʘʜʘʭ 

ʙʦʻʧʨʠʧʘʩʽʚ 6-ʛʦ ʘʨʩʝʥʘʣʫ ʂʦʤʘʥʜʫʚʘʥʥʷ ʩʠʣ ʧʽʜʪʨʠʤʢʠ ɿʉʋ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʟʦʩʝʨʝʜʞʝʥʥʷ ʽʨʨʝʛʫʣʷʨʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʬʦʨʤʫʚʘʥʴ ʪʘ 

ʧʽʜʨʦʟʜʽʣʽʚ ɿʉ ʈʌ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʫ ʂʨʠʤʫ ʪʘ ɼʦʥʙʘʩʽ, ʩʪʘʥʫ ʪʘ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʦʱʦ (ʨʠʩ. 1-4). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ. 

1 ʅʎʋɺʂɿ ʤʘʻ ʥʝʦʙʭʽʜʥʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ (ʥʘʟʝʤʥʽ ʩʪʘʥʮʽʾ 

ʧʨʠʡʦʤʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʙʦʨʪʫ ʩʫʧʫʪʥʠʢʽʚ ɼɿɿ, ʩʪʘʥʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʫʪʥʠʢʘʤʠ, 
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ʮʝʥʪʨʠ ʦʙʨʦʙʢʠ ʩʧʝʮʽʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʧʝʨʩʦʥʘʣ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʚ ʽʥʪʝʨʝʩʘʭ ʦʙʦʨʦʥʠ ʜʝʨʞʘʚʠ ʪʘ ʾʾ ʙʝʟʧʝʢʠ. 

 

 
ʈʠʩ.1 ɹʘʟʫʚʘʥʥʷ ʢʦʨʘʙʣʽʚ ʏʌ ʈʌ 

ʫ ʉʝʚʘʩʪʦʧʦʣʴʩʴʢʽʡ ʙʫʭʪʽ 

 
ʈʠʩ.2. ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʂʝʨʯʝʥʩʴʢʦʛʦ 

ʤʦʩʪʫ 

Examples of thematic tasks solutions

 
ʈʠʩ. 3. ʉʪʘʨʪʦʚʘ ʧʦʟʠʮʽʷ ʟʨʜʥ ʉ-400 ʫ ʤ. ʂʝʨʯʽ 

ɸʈ ʂʨʠʤ 

INTERMARIUM

 

ʈʠʩ.4. ʄʦʥʽʪʦʨʠʥʛ ʨʦʙʽʪ ʟ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʘʝʨʦʜʨʦʤʫ ɹʝʣʴʙʝʢ ʫ ʂʨʠʤʫ 

 

2. ʅʎʋɺʂɿ ʚʞʝ ʟʘʨʘʟ ʚʠʢʦʥʫʻ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʽʥʪʝʨʝʩʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʜʝʨʞʘʚʠ, ʘ ʩʘʤʝ: 

ʟʜʽʡʩʥʶʻ ʧʨʠʡʦʤ ʜʘʥʠʭ ɼɿɿ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘʟʝʤʥʠʭ ʪʘ ʤʦʨʩʴʢʠʭ 

ʦʙôʻʢʪʽʚ ʟ ʢʦʤʝʨʮʽʡʥʠʭ ʂɸ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʚʦʾ ʥʘʟʝʤʥʽ ʧʨʠʡʤʘʣʴʥʽ ʩʪʘʥʮʽʾ; 

ʥʘʜʘʻ ʜʝʨʞʘʚʥʠʤ ʩʧʦʞʠʚʘʯʘʤ ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ ʯʝʨʝʟ 15 ï 30 ʭʚ. ʧʽʩʣʷ 

ʧʨʠʡʥʷʪʪʷ ʾʭ ʽʟ ʂɸ ʥʘ ʥʘʮʽʦʥʘʣʴʥʽ ʧʨʠʡʤʘʣʴʥʽ ʩʪʘʥʮʽʾ; ʧʨʦʚʦʜʠʪʴ ʪʝʤʘʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʩʫʧʫʪʥʠʢʦʚʠʭ ʟʥʽʤʢʽʚ; ʧʣʘʥʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʦʨʪʦʚʦʛʦ ʨʝʩʫʨʩʫ ʂɸ ɼɿɿ 

ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʣʦʱʘʜʥʠʭ ʪʘ ʤʘʣʦʨʦʟʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ.  

3 ɼʦʮʽʣʴʥʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʅʎʋɺʂɿ ʚ 

ʽʥʪʝʨʝʩʘʭ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʚʢʣʶʯʠʪʠ ʮʝʥʪʨ ʜʦ ʩʝʢʪʦʨʫ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ 

ʋʢʨʘʾʥʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʙʝʟʧʝʢʫè ʚʽʜ 21.06. 2018 ˉ 2469. 

2. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 28.02.2015 ʨ. ˉ 115/2015. ʇʨʦ ʨʽʰʝʥʥʷ ʈʅɹʆ ʋʢʨʘʾʥʠ 
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ʚʽʜ 25 ʩʽʯʥʷ 2015 ʨ. çʇʨʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ɻʦʣʦʚʥʦʛʦ ʩʠʪʫʘʮʽʡʥʦʛʦ 

ʮʝʥʪʨʫ ʋʢʨʘʾʥʠè. 

3..ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 23.04.2001 ʨ. ˉ 392 (ʟʽ ʟʤʽʥʘʤʠ) çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʢʠ ʜʣʷ ʧʦʪʨʝʙ 

ʦʙʦʨʦʥʠ ʪʘ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠè. 

4. ʉʧʽʣʴʥʠʡ ʥʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ ʪʘ ɼʂɸ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʽʥʩʪʨʫʢʮʽʾ ʧʨʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʄʽʥʦʙʦʨʦʥʠ ʪʘ ɼʂɸè ˉ 679/ʜʩʢ/316/ʜʩʢ ʚʽʜ 01.12.2015. 
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ɭʧʽʰʝʚ ɺ.ʇ., ʢ.ʬ.-ʤ.ʥ., ʄʦʪʨʫʥʠʯ ɯ.ɯ., ʢ.ʬ.-ʤ.ʥ.,  

ɺ.ɯ. ʂʫʜʘʢ, ɺ.ʄ. ʇʝʨʽʛ 

ɼɺʅɿ "ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ", ʤ.ʋʞʛʦʨʦʜ 

ʉʫʭʦʚ ʇ.ʇ., ʢ. ʬ.-ʤ. ʥ. 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ.ʆʜʝʩʘ 

ʂʦʞʫʭʦʚ ɼ.ʄ., ʄʘʤʘʨʻʚ ɺ.ʄ., ʢ.ʪ.ʥ.   

ʅʎʋɺʂɿ ɼʂɸʋ 

 

ɸʅɸʃɯɿ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ ʂʆʉʄɯʏʅʀʍ ʉʀʉʊɽʄ ɿɸ 

ʈɽɿʋʃʔʊɸʊɸʄʀ ɰʍ ʉʇʆʉʊɽʈɽɾɽʅʔ ɺ ʆʇʊʀʏʅʆʄʋ ɼɯɸʇɸɿʆʅɯ  

 

ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʨʘʥʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʙʦ ʉʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʾ 

ʧʨʦʪʠʨʘʢʝʪʥʦʾ ʦʭʦʨʦʥʠ (Midas) ʚ ʉʐɸ ʧʦʯʘʚʩʷ ʟ 1959 ʨʦʢʫ. ʈʘʜʷʥʩʴʢʘ 

ʧʨʦʪʠʩʫʧʫʪʥʠʢʦʚʘ ʩʠʩʪʝʤʘ ʚʟʷʣʘ ʾʾ ʧʽʜ ʦʩʦʙʣʠʚʠʡ ʢʦʥʪʨʦʣʴ. ɺ 70-ʽ ʨʦʢʠ ʜʦ 

ʨʝʛʫʣʷʨʥʠʭ ʧʦʟʠʮʽʡʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʮʠʭ ʂɸ ʚ ʉʈʉʈ ʜʦʜʘʣʠʩʷ ʽ ʬʦʪʦʤʝʪʨʠʯʥʽ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʨʦʟʩʝʢʨʝʯʝʥʽ ʜʦʢʫʤʝʥʪʠ ʩʘʤʝ ʥʘ ʩʫʧʫʪʥʠʢʫ ñʄʽʜʘʩ-7ò ʚʧʝʨʰʝ, 

ʟʘʚʜʷʢʠ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽʡ ʧʣʘʪʬʦʨʤʽ, ʙʫʣʦ ʟʜʽʡʩʥʝʥʝ ʛʚʠʥʪʦʧʦʜʽʙʥʝ 

ʦʙʝʨʪʘʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʝʣʝʩʢʦʧʘ ï 6 ʦʙʝʨʪʽʚ ʟʘ ʭʚʠʣʠʥʫ. ɼʦʩʷʛʥʫʚʰʠ 

ʫʩʧʽʭʽʚ ʚ ʨʝʛʽʩʪʨʘʮʽʾ ʧʫʩʢʽʚ ʩʚʦʾʭ ʽ ʨʘʜʷʥʩʴʢʠʭ ʨʘʢʝʪ, ʚ ʉʐɸ ʧʨʠʡʥʷʣʠ ʨʽʰʝʥʥʷ 

ï ʧʦʜʽʙʥʫ ʩʠʩʪʝʤʫ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʛʝʦʩʪʘʮʽʦʥʘʨʥʽʡ ʦʨʙʽʪʽ. 

ɻʝʦʩʠʥʭʨʦʥʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʚ 1970 ʨʦʮʽ ʩʪʘʚ ʜʨʫʛʠʡ ʩʫʧʫʪʥʠʢ ʮʽʻʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʙʫʣʘ ʥʘʟʚʘʥʘ ñDSPò (Definse Support Program). ʎʝʡ ʩʫʧʫʪʥʠʢ ʧʦʯʘʚ 

ʫʩʧʽʰʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘʧʫʩʢʠ ʨʘʜʷʥʩʴʢʠʭ ʽ ʢʠʪʘʡʩʴʢʠʭ ʩʫʧʫʪʥʠʢʽʚ. ɺʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʂɸ ñDSPò ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʱʦʜʦ ʨʘʢʝʪʥʠʭ ʧʫʩʢʽʚ ʧʽʜ ʯʘʩ ʽʨʘʢʦ-

ʽʨʘʥʩʴʢʦʾ ʚʽʡʥʠ (1980ï1988ʨʨ.) ʽ ʚ 1991 ʨʦʮʽ ʚ ʇʝʨʩʠʜʩʴʢʽʡ ʟʘʪʦʮʽ. ʊʦʜʽ ʞ 

ʚʠʷʚʠʣʦʩʷ, ʱʦ ʮʽ ɻʉʉ ʥʝ ʚ ʟʤʦʟʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʫʩʢʠ ʪʘʢʪʠʯʥʠʭ ʨʘʢʝʪ ʢʣʘʩʫ 

ñʉʂɸʊò, ʱʦ ʤʘʣʦ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʥʘʩʪʫʧʥʠʭ ʩʫʧʫʪʥʠʢʘʭ. ʇʝʨʰʽ ʨʝʟʫʣʴʪʘʪʠ 

ʬʦʪʦʤʝʪʨʽʾ ñDSP-18ò ʟ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʄʘʷʢʘʭ (ʆʜʝʩʠ) 

30.09.2014 ʨʦʢʫ.  

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ñDSP-18ò, ʟʘ ʜʘʥʠʤʠ ʦʜʝʩʴʢʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʚ ʃʘʙʦʨʘʪʦʨʽʾ ʢʦʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʋʞʅʋ. 

ɺʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʠ ʬʦʪʦʤʝʪʨʽʾ ɻʉʉ ñDSP-14ò, ʦʪʨʠʤʘʥʽ ʢʘʟʘʭʩʴʢʠʤʠ 

ʘʩʪʨʦʬʽʟʠʢʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʧʠʩʘʥʘ ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʮʽʻʾ ʟʥʘʤʝʥʠʪʦʾ ʩʝʨʽʾ 

ɻʉʉ ʥʝ ʣʠʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʩʪʝʤʦʶ ñʄʽʜʘʩò, ʘʣʝ ʟ ʥʦʚʠʤ ʩʫʧʫʪʥʠʢʦʤ 

ñSBIRS-Geo2ò, 4 ʦʙôʻʢʪʠ ʷʢʠʭ ʤʘʶʪʴ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʥʘ ʦʨʙʽʪʽ ɻʉʉ ʢʣʘʩʫ 

ñDSPò. ʗʢʱʦ ʬʦʨʤʘ ʩʫʧʫʪʥʠʢʽʚ ñDSPò ʧʨʘʢʪʠʯʥʦ ʧʦʚʪʦʨʶʻ ʬʦʨʤʫ ʐʉɿ 

ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʝʨʽʾ ñʄʽʜʘʩò, ʪʦ ʬʦʨʤʘ ɻʉʉ ñSBIRSò ʟʦʚʩʽʤ ʽʥʰʘ, ʟ ʥʘʙʘʛʘʪʦ 

ʙʽʣʴʰʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʋ ʩʫʧʫʪʥʠʢʽʚ ñʄʽʜʘʩò 2 ʧʘʥʝʣʽ 

ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ, ʫ DSP ʾʭ ʯʦʪʠʨʠ. ʌʦʨʤʘ ʮʠʭ ʂɸ ï ʚʠʪʷʥʫʪʠʡ 

ʮʽʣʽʥʜʨʦʧʦʜʽʙʥʠʡ ʦʙôʻʢʪ. ʇʦʚʝʨʭʥʷ ʂɸ ʚʢʨʠʪʘ ʚʽʩʴʤʦʤʘ ʩʤʫʛʘʤʠ ʟ 



ɯɯɯ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

çɸʝʨʦʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ: ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠè 
[12-13 ʚʝʨʝʩʥʷ 2019 ʨʦʢʫ] 

   

 

18 

ʽʥʬʨʘʯʝʨʚʦʥʠʤʠ ʜʘʪʯʠʢʘʤʠ ʽ ʚʠʩʫʥʫʪʠʤ ʚ ʥʠʞʥʴʦʤʫ ʪʦʨʮʽ ʪʝʣʝʩʢʦʧʦʤ, ʛʦʣʦʚʢʘ 

ʷʢʦʛʦ ʚ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʾ ʨʦʙʦʯʦʾ ʬʘʟʠ ʩʫʧʫʪʥʠʢʘ ʚʠʢʦʥʫʻ ʢʦʥʫʩʦʧʦʜʽʙʥʝ 

ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʂɸ. 

ɿʛʽʜʥʦ ʦʬʽʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʫ ʩʫʧʫʪʥʠʢʽʚ ʩʠʩʪʝʤʠ ñDSPò ʦʧʪʠʯʥʘ 

ʩʠʩʪʝʤʘ ʨʦʙʠʪʴ 6 ʦʙʝʨʪʽʚ ʟʘ ʭʚʠʣʠʥʫ ʽ ʚʩʪʠʛʘʻ ʦʛʣʷʥʫʪʠ ʦʜʥʫ ʽ ʪʫ ʞ ʜʽʣʷʥʢʫ 

ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʯʝʨʝʟ 50ï52 ʩ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʆ. ɼʽʜʝʥʢʦ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʧʝʨʽʦʜ ʦʙʝʨʪʘʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ɻʉʉ ñDSP-14ò ʜʦʨʽʚʥʶʻ 10,44 ʩʝʢ, ʘ 

ʟʥʘʯʠʪʴ ʾʾ 6 ʦʙʝʨʪʽʚ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʯʝʨʝʟ ʈ=62,64 ʩ. 

ʎʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʝʥʽ ʦʜʝʩʴʢʦ-ʫʞʛʦʨʦʜʩʴʢʠʤʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʚʝʜʽʥʢʠ ʂɸ ñDSP-18ò. ʉʫʧʫʪʥʠʢ ñDSP-18ò ʟʘ ʯʘʩ 62,64 ʩ ʱʝ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʚ 1 ʦʙʝʨʪ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ. ɸ ʮʝ ʟʥʘʯʠʪʴ, ʱʦ 

ʫ ʜʘʥʦʛʦ ʦʙôʻʢʪʘ ʟôʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ ʧʝʨʽʦʜʠʯʥʽ ʦʛʣʷʜʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ 

ʜʽʣʷʥʦʢ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʯʝʨʝʟ 25ï26 ʩʝʢʫʥʜ ʚ ʩʤʫʟʽ ʚʽʜ 83Á ʧʽʚʜʝʥʥʦʾ ʜʦ 83Á 

ʧʽʚʥʽʯʥʦʾ ʰʠʨʦʪʠ. ʅʦʚʝ ʧʦʢʦʣʽʥʥʷ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʨʘʥʥʴʦʛʦ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ñSBIRSò ʨʦʟʧʦʯʘʣʦ ʩʚʦʶ ʨʦʙʦʪʫ ʥʘ ʦʨʙʽʪʽ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 

2011 ʨʦʢʫ. ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʫʞʛʦʨʦʜʩʴʢʦ-ʦʜʝʩʴʢʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʚʟʜʦʚʞ ʚʝʢʪʦʨʘ ʩʚʦʛʦ ʨʫʭʫ ʧʦ ʦʨʙʽʪʽ  ʽ 

ʟʜʽʡʩʥʶʻ ʟ ʪʠʤ ʞʝ ʧʝʨʽʦʜʦʤ  ʈ=62,64 ʩʝʢʫʥʜʠ ʣʠʰʝ ʢʦʣʠʚʘʣʴʥʽ ʨʫʭʠ ʚ ʩʪʦʨʦʥʠ 

ʧʽʚʜʝʥʥʦʛʦ ʽ ʧʽʚʥʽʯʥʦʛʦ ʧʦʣʶʩʽʚ ʥʘ ʢʫʪʠ 7Á,0ï7Á,5.  

ʅʘ ʂɸ ʨʦʟʤʽʱʝʥʽ ʧʦ ʜʚʘ ʩʢʘʥʝʨʠ ʽ ʪʝʣʝʩʢʦʧʠ, ʜʟʝʨʢʘʣʘ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ  

ʧʽʜ ʢʫʪʦʤ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ ʽ ʜʦ ʧʣʦʱʠʥʠ ʝʢʚʘʪʦʨʘ ʟ ʨʦʟʚʦʨʦʪʦʤ ʚ ʙʽʢ ʧʽʚʜʥʷ ʽ 

ʧ̔ ʚʥʦʯʽ. ʆʙʠʜʚʘ ʜʟʝʨʢʘʣʘ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʫʩʦʧʦʜʽʙʥʝ ʦʙʝʨʪʘʥʥʷ ʟ ʈʦ=15,66ʩ. 

ʊʦʙʪʦ, ʢʦʞʥʝ ʽʟ ʜʟʝʨʢʘʣ ʟʘ ʧʝʨʽʦʜ ʦʜʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ɻʉʉ ʚʠʢʦʥʫʻ 4 ʩʢʘʥʫʚʘʥʥʷ, 

ʢʦʥʪʨʦʣʶʶʯʠ ʚ ʢʦʞʥʽʡ ʽʟ ʧʽʚʢʫʣʴ ʦʜʥʫ ʽ ʪʫ ʞ ʦʙʣʘʩʪʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʯʘʩʪʽʰʝ, 

ʥʽʞ ʯʝʨʝʟ 16 ʩʝʢʫʥʜ. ɸ ʟʘ ʨʘʭʫʥʦʢ ʢʦʣʠʚʘʥʴ ʚʦʥʠ ʟ ʛʝʦʩʠʥʭʨʦʥʥʦʾ ʦʨʙʽʪʠ ʙʝʨʫʪʴ 

ʧʽʜ ʢʦʥʪʨʦʣʴ ʱʝ ʩʪʘʨʪʠ ʨʘʢʝʪ ʟ ʨʘʡʦʥʽʚ ʦʙʦʭ ʟʝʤʥʠʭ ʧʦʣʶʩʽʚ.  

ʌʦʪʦʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʯʥʠʭ 

ʨʦʩʽʡʩʴʢʠʭ ʦʙôʻʢʪʽʚ ʟ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʥʦʚʠʣʠʩʷ ʚ ʋʞʛʦʨʦʜʽ ʚ 2016 ʨʦʮʽ. ɺ 

ʾʭ ʯʠʩʣʦ ʚʭʦʜʷʪʴ  4 ʂɸ ʩʝʨʽʾ ñʈʝʩʫʨʩò, ñʇʝʨʩʦʥʘ-2, 3ò. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʧʦ ʬʦʨʤʽ 

çʈʝʩʫʨʩʠè ʚʠʛʣʷʜʘʶʪʴ, ʷʢ ʐʉɿ ñʄʽʜʘʩ-7ò, ʘʙʦ ʢʦʞʥʠʡ ʟ 23 ʦʙôʻʢʪʽʚ ʩʝʨʽʾ 

ñDSPò, ʘʣʝ ʟ ʜʚʽʡʢʦʶ ʧʘʥʝʣʝʡ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ. ʆʨʽʻʥʪʦʚʘʥʽ ʦʙôʻʢʪʠ 

ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʚ ʥʘʜʠʨ, ʟʘʩʪʘʙʽʣʽʟʦʚʘʥʽ, ʥʽʷʢʠʭ ʨʫʭʦʤʠʭ ʜʝʪʘʣʝʡ ʥʘ ʢʦʨʧʫʩʽ 

ʥʝ ʚʠʷʚʣʝʥʦ. 

ʆʙôʻʢʪ ñʇʝʨʩʦʥʘ-2ò ʚʠʚʝʜʝʥʠʡ ʥʘ ʦʨʙʽʪʫ ʚ 2013 ʨʦʮʽ. ɿʘʧʫʩʢ ñʇʝʨʩʦʥʠ-

1ò ʙʫʚ ʥʝʚʜʘʣʠʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʮʝʡ ʂɸ ʢʦʧʽʶʻ ʧʦ ʬʦʨʤʽ ñʈʝʩʫʨʩʠò ʽ ñDSPò. 

ʊʫʪ, ʟʘʤʽʩʪʴ 2-ʭ ʧʘʥʝʣʝʡ ʉɹ, ʷʢ ʫ ñʈʝʩʫʨʩʽʚò, ʻ 4 ʧʘʥʝʣʽ ʧʦʜʽʙʥʦ ʜʦ ʂɸ ʩʝʨʽʾ 

ñDSPò. ɸʣʝ ʚ ʥʠʞʥʴʦʤʫ ʪʦʨʮʽ ʟôʷʚʠʚʩʷ ʥʦʚʠʡ ʝʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʥʘʛʘʜʫʻ 

ʷʱʠʢ ʢʫʙʽʯʥʦʾ ʬʦʨʤʠ, ʷʢʠʡ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʂɸ ʟ ʧʝʨʽʦʜʦʤ 
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ʈʦ=47,2 ʩʝʢ. ɸ ʥʘ ʡʦʛʦ 2-ʭ ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʦʥʘʭ, ʟʘʚʜʷʢʠ B, V ï ʬʦʪʦʤʝʪʨʽʾ, 

ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ  ʝʣʝʤʝʥʪʠ, ʱʦ ʥʘʛʘʜʫʶʪʴ ʜʟʝʨʢʘʣʘ. ʅʘʧʨʷʤʢʠ ʥʦʨʤʘʣʝʡ ʜʦ ʮʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʪʘʥʦʚʣʷʪʴ ʟ ʥʘʧʨʷʤʢʦʤ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʦʙôʻʢʪʘ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʚ 

ʥʘʜʠʨ, ʢʫʪ å (30ÁÑ2Á).  

ɿʛʽʜʥʦ ʚʠʢʣʘʜʝʥʦʾ ʚ ɯʥʪʝʨʥʝʪʽ ʜʦʢʪʦʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ, ʚʠʢʦʥʘʥʦʾ ʚ ʃʆʄʆ 

ʚ 2010-2011 ʨʦʢʘʭ, ʚ ʈʦʩʽʾ ʟʤʦʛʣʠ ʚʠʛʦʪʦʚʠʪʠ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ ʪʘʢ ʟʚʘʥʦʛʦ 

ʧʦʪʨʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʜʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʪʨʴʦʭ ʦʧʪʠʯʥʠʭ ʢʘʥʘʣʽʚ ʟʚʦʜʠʪʴʩʷ ʥʘ 

ʦʜʠʥ ʜʟʝʨʢʘʣʴʥʠʡ ʦʙôʻʢʪʠʚ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʥʘʜʟʚʠʯʘʡʥʦ ʝʥʝʨʛʦʟʘʪʨʘʪʥʽ ʽ ʥʘ ʦʨʙʽʪʽ 

ʾʭ ʚʢʣʶʯʘʶʪʴ ʚʠʙʽʨʢʦʚʦ ʥʘʜ ñʧʦʪʨʽʙʥʠʤʠ ʨʝʛʽʦʥʘʤʠò. ʅʘ ʢʨʠʚʠʭ ʙʣʠʩʢʫ, ʢʦʣʠ  

ñʇʝʨʩʦʥʘ-2ò ʧʨʦʣʽʪʘʚ ʥʘ ʟʘʭʽʜ ʚʽʜ ʋʞʛʦʨʦʜʘ, ʥʽʷʢʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʟʤʽʥ ʙʣʠʩʢʫ 

ʥʝ ʚʠʷʚʣʝʥʦ, ʘ ʢʦʣʠ ʂɸ ʙʫʚ ʥʘʜ ʋʢʨʘʾʥʦʶ ï ʧʝʨʽʦʜʠʯʥʽ ʟʤʽʥʠ ʟôʷʚʣʷʣʠʩʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʦʧʪʠʯʥʘ ʪʨʠʧʣʝʪʥʘ ʩʠʩʪʝʤʘ ʟʘʧʣʘʥʦʚʘʥʘ ʨʦʩʽʡʩʴʢʠʤʠ ʩʧʝʮʽʘʣʽʩʪʘʤʠ 

ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ɻʉʉ. ʊʘ ʥʘ ʛʝʦʩʠʥʭʨʦʥʥʽʡ ʦʨʙʽʪʽ ʧʦʪʨʽʙʥʝ ʟʥʘʯʥʦ ʧʦʪʫʞʥʽʰʝ 

ʦʩʥʦʚʥʝ ʜʟʝʨʢʘʣʦ, ʷʢʝ ʻ ʥʘ ñʇʝʨʩʦʥʽò.  

ʆʪʞʝ, ʫ ʈʦʩʽʾ ʥʘ 2016 ʨʽʢ ʨʽʚʝʥʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʥʠʭ ʨʫʭʦʤʠʭ 

ʦʧʪʠʯʥʠʭ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛ ʨʽʚʥʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ 

ʩʠʩʪʝʤ, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ɻʉʉ ñDSPò. ʇʨʘʚʜʘ ʮʽ ʩʠʩʪʝʤʠ ʨʦʟʤʽʱʝʥʽ ʣʠʰʝ ʥʘ 

ʢʽʣʴʢʦʭ ʥʠʟʴʢʦʦʨʙʽʪʘʣʴʥʠʭ ʐʉɿ. ɸ ʩʫʧʫʪʥʠʢʠ ʩʠʩʪʝʤʠ ñDSPò ʧʦʩʪʫʧʦʚʦ ʚʞʝ 

ʚʠʚʦʜʷʪʴʩʷ ʽʟ ʚʞʠʪʢʫ. 
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ʂʦʚʙʘʩʶʢ ʉ.ɺ., ʜ.ʪ.ʥ., ʩ.ʥ.ʩ., ɺʠʧʦʨʭʘʥʶʢ ɼ.ʄ.  

ɾʠʪʦʤʠʨʩʴʢʠʡ ʚʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ʉ. ʇ. ʂʦʨʦʣʴʦʚʘ,  

ʤ. ɾʠʪʦʤʠʨ 

 

ʂʆʅʎɽʇʊʋɸʃʔʅɯ ɿɸʉɸɼʀ ʈʆɿɺʀʊʂʋ ʉʀʉʊɽʄʀ  

ʂʆʅʊʈʆʃʖ ʊɸ ɸʅɸʃɯɿʋ ʂʆʉʄɯʏʅʆɰ ʆɹʉʊɸʅʆɺʂʀ ʋʂʈɸɰʅʀ 

 

ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʢʦʩʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʧʨʦʙʣʝʤʠ ʽʩʥʫʶʯʠʭ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤ ʢʦʩʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʡʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽ (ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʤʦʥʽʪʦʨʠʥʛʫ 

ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʦʱʦ) ʦʙʫʤʦʚʣʝʥʽ ʥʦʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʨʦʟʚʠʪʢʫ ʢʦʩʤʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ: 1) ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʯʠʤʦʩʪʽ ʢʦʩʤʽʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʦʟʙʨʦʻʥʴ 

ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ ʽ ʟʥʘʯʠʤʦʩʪʽ ʢʦʩʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʾʭ ʧʦʪʝʥʮʽʘʣʽ; 2) ʨʝʘʣʴʥʦʶ 

ʧʦʷʚʦʶ ʧʨʦʪʠʩʫʧʫʪʥʠʢʦʚʠʭ ʟʘʩʦʙʽʚ ʥʘʟʝʤʥʦʛʦ (ʤʦʨʩʴʢʦʛʦ, ʧʦʚʽʪʨʷʥʦʛʦ) ʪʘ 

ʢʦʩʤʽʯʥʦʛʦ ʙʘʟʫʚʘʥʥʷ, ʟʘʩʦʙʽʚ ʢʦʩʤʽʯʥʦʾ ʽʥʩʧʝʢʮʽʾ; 3) ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʚ 

ʨʦʟʧʦʜʽʣʽ ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʥʦʛʦ ʦʨʙʽʪʘʣʴʥʦ-ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ ʟʘʩʦʙʽʚ 

ʢʦʩʤʽʯʥʦʛʦ ʟʚôʷʟʢʫ ʥʘ ʛʝʦʩʪʘʮʽʦʥʘʨʥʽʡ ʦʨʙʽʪʽ; 4) ʚʠʚʝʜʝʥʥʷʤ ʥʘ ʦʨʙʽʪʠ ʪʘ 

ʦʯʽʢʫʚʘʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʣʦʨʦʟʤʽʨʥʠʭ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ (ʂɸ) 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʙʘʟʽ ʤʽʢʨʦʪʝʭʥʦʣʦʛʽʡ; 5) ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʟʘʩʤʽʯʝʥʦʩʪʽ 

ʥʘʚʢʦʣʦʟʝʤʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ñʢʦʩʤʽʯʥʠʤ ʩʤʽʪʪʷʤò ʽʟʘʪʨʝʙʫʚʘʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʥʝʙʝʟʧʝʯʥʽ ʟʙʣʠʞʝʥʥʷ ʜʽʶʯʠʭ ʂɸ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ñʢʦʩʤʽʯʥʦʛʦ ʩʤʽʪʪʷò ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʘʥʝʚʨʽʚ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʟʽʪʢʥʝʥʥʶ; 

6) ʨʦʟʚʠʪʢʦʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚ ʧʨʦʮʝʩʘʭ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʟʘʩʤʽʯʝʥʦʩʪʽ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʧʘʜʽʥʴ 

ʢʦʩʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ɿʝʤʣʶ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ (ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʥʘ 

ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ) ʉʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ 

ʋʢʨʘʾʥʠ (ʉʂɸʂʆ) ʦʙʫʤʦʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʯʠʥʥʠʢʘʤʠ: 1) ʢʘʨʜʠʥʘʣʴʥʠʤʠ 

ʟʤʽʥʘʤʠ ʩʫʯʘʩʥʦʾ ʚʦʻʥʥʦ-ʧʦʣʽʪʠʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʫ ʩʬʝʨʽ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ, ʱʦʜʦ ʚʽʜʙʠʪʪʷ ʟʙʨʦʡʥʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʡʩʴʢʦʾ 

ʌʝʜʝʨʘʮʽʾ (ʈʌ) ʧʨʦʪʠ ʋʢʨʘʾʥʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ ʋʢʨʘʾʥʠ ʥʘ 

ʨʽʚʥʽ, ʜʦʩʪʘʪʥʴʦʤʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʘ ʫ ʨʘʟʽ 

ʟʙʨʦʡʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ī ʜʣʷ ʡʦʛʦ ʣʦʢʘʣʽʟʘʮʽʾ ʽ ʥʝʡʪʨʘʣʽʟʘʮʽʾ; 2) ʘʢʪʫʘʣʴʥʽʩʪʶ ʪʘ 

ʚʘʞʣʠʚʽʩʪʶ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʽʥʪʝʨʝʩʘʭ ɿʙʨʦʡʥʠʭ ʉʠʣ (ɿʉ) ʋʢʨʘʾʥʠ, ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʦʙʦʨʦʥʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʦʙʦʨʦʥʠ ʜʝʨʞʘʚʠ, ʱʦ ʚʠʟʥʘʯʝʥʝ ʇʦʣʦʞʝʥʥʷʤ ʧʨʦ 

ɻʝʥʝʨʘʣʴʥʠʡ ʰʪʘʙ ɿʉ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 

30.01.2019 ʨʦʢʫ ˉ 23/2019; 3) ʟʥʘʯʥʠʤ ʥʘʨʦʱʝʥʥʷʤ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢʦʚʦ-
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ʢʦʩʤʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʫʞʥʘ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʘ ʛʘʣʫʟʴ ʈʌ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴ ʂʦʩʤʽʯʥʽ ʚʽʡʩʴʢʘ ɿʉ ʈʌ; 4) ʟʨʦʩʪʘʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʽ ʬʘʭʦʚʦʛʦ ʜʦʙʫʚʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦ-

ʢʦʩʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʫʛʨʫʧʦʚʘʥʴ ʚʽʡʩʴʢ (ʩʠʣ) ɿʉ ʋʢʨʘʾʥʠ; 5) ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʤʦʛ ʜʦ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ 

ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʾ 

ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʧʨʦʣʴʦʪʠ ʽʥʦʟʝʤʥʠʭ (ʫ ʧʝʨʰʫ ʯʝʨʛʫ ï ʨʦʩʽʡʩʴʢʠʭ) ʂɸ ʨʦʟʚʽʜʢʠ 

ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʥʘʜ ʪʝʨʠʪʦʨʽʻʶ ʋʢʨʘʾʥʠ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ï ʨʘʜʽʦʣʦʢʘʮʽʡʥʽ, ʦʧʪʠʯʥʽ, ʦʧʪʠʢʦ-ʝʣʝʢʪʨʦʥʥʽ 

ʽ ʨʘʜʽʦʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʨʽʟʥʦʾ ʚʽʜʦʤʯʦʾ ʥʘʣʝʞʥʦʩʪʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʢʦʩʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʘʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ 

ʪʘ ʦʙʦʨʦʥʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʱʦʜʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ, ʚʽʜʦʤʯʘ ʨʦʟʧʦʨʦʰʝʥʽʩʪʴ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ï 

ʪʦʙʪʦ, ʚʣʘʩʥʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʫ 

ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʨʝʙʠ (ʢʦʩʤʽʯʥʫ ʩʠʪʫʘʮʽʡʥʫ 

ʦʙʽʟʥʘʥʽʩʪʴ) ʚʽʡʩʴʢʦʚʦ-ʧʦʣʽʪʠʯʥʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʜʝʨʞʘʚʠ, ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʚʽʡʩʴʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟ ʧʠʪʘʥʴ ʚʠʩʚʽʪʣʝʥʥʷ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. 

ʋ ʜʦʧʦʚʽʜʽ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ ʽʥʦʟʝʤʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʜʦʩʚʽʜʫʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʩʤʽʯʥʦʾ ʩʠʪʫʘʮʽʡʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽʦʙʛʨʫʥʪʦʚʫʻʪʴʩʷ 

ʜʦʮʽʣʴʥʽʩʪʴ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʉʂɸʂʆ 

ʰʣʷʭʦʤ: 1) ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ ʢʦʩʤʽʯʥʦʾ ʩʠʪʫʘʮʽʡʥʦʾ 

ʦʙʽʟʥʘʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʾ 

ʦʙʩʪʘʥʦʚʢʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʽʥʪʝʨʝʩʘʭ ʙʝʟʧʝʢʠ ʪʘ 

ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ; 2) ʩʪʚʦʨʝʥʥʷ ʫ ʩʢʣʘʜʽ ʉʂɸʂʆ ʧʽʜʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʧʽʜʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʢʦʩʤʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ʥʘ 

ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʨʽʟʥʦʾ ʚʽʜʦʤʯʦʾ ʥʘʣʝʞʥʦʩʪʽ; 3) ʘʢʪʠʚʽʟʘʮʽʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʉʂɸʂʆ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʽʜʩʠʩʪʝʤʠ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʦʟʚʠʪʢʫ ʉʂɸʂʆ ʪʘ ʧʽʜʩʠʩʪʝʤʠ ʜʦʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʢʦʩʤʽʯʥʫ ʦʙʩʪʘʥʦʚʢʫ ʜʦ ʩʧʦʞʠʚʘʯʽʚ. 
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ʉʢʠʜʘʥ ʆ.ɺ., ʜ.ʝ.ʥ., ʧʨʦʬ., ɹʨʦʜʩʴʢʠʡ ʖ.ɹ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ 

 

ʈʆʃʔ ʎɽʅʊʈʋ "ʇʆʃɯʉʉʗ" ɺ ʉʀʉʊɽʄɯ ʂʆʉʄɯʏʅʆɻʆ 

ʄʆʅɯʊʆʈʀʅɻʋ ʊɽʈʀʊʆʈɯɰ ʇɯɺʅɯʏʅʆīɿɸʍɯɼʅʆɻʆ ʈɽɻɯʆʅʋ 

ʋʂʈɸɰʅʀ 

 

ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʩʤʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʚʽʚ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ 

ʨʦʟʚôʷʟʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʩʫʯʘʩʥʦʩʪʽ. ʉʘʤʝ ʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ɿʝʤʣʽ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ, ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʭ, 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʘʛʨʘʨʥʦʛʦ 

ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ ʚ ʪʦʤʫ ʯʠʩʣʽ.  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ (ɼɿɿ) ʚ ʘʛʨʘʨʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʦʙʤʝʞʫʻʪʴʩʷ ʨʽʚʥʝʤ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ ʤʘʣʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʘʛʨʦʚʠʨʦʙʥʠʢʽʚ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʤʝʪʦʜʠʢ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿɿ ʜʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ʊʦʤʫ, ʚʠʥʠʢʘʻ ʛʦʩʪʨʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʛʨʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ, ʥʘʫʢʦʚʠʭ ʪʘ 

ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ ʚ ʩʠʩʪʝʤʫ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʜʥʠʤ ʽʟ ʩʫʙôʻʢʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʻ ɾʠʪʦʤʠʨʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ï ʫʥʽʢʘʣʴʥʠʡ ʚ ʩʚʦʻʤʫ ʨʦʜʽ ʟʘʢʣʘʜ 

ʇʦʣʽʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ.  

ʇʨʠʨʦʜʥʦ, ʱʦ ʥʘ ʙʘʟʽ ʫʥʽʚʝʨʩʠʪʝʪʫ ʨʘʟʦʤ ʽʟ ʅʘʮʽʦʥʘʣʴʥʠʤ ʮʝʥʪʨʦʤ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʠʡ ʈʝʛʽʦʥʘʣʴʥʠʡ ʢʦʩʤʽʯʥʠʡ ʮʝʥʪʨ çʇʦʣʽʩʩʷè[1], ʫ ʩʢʣʘʜʽ ʷʢʦʛʦ 

ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʧʫʥʢʪ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

ɿʝʤʣʽ ʥʘʙʘʟʽ ʪʨʴʦʭ ʘʥʪʝʥʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ʈʦʟʛʘʣʫʞʝʥʠʡ ʧʝʨʝʣʽʢ ʟʘʚʜʘʥʴ ʎʝʥʪʨʫ çʇʦʣʽʩʩʷè ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʚʠʨʽʰʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ ʝʢʦʣʦʛʽʯʥʦʾ, ʧʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʙʝʟʧʝʢʠ ɼʝʨʞʘʚʠ. ʇʦʩʪʘʚʣʝʥʽ ʟʘʚʜʘʥʥʷ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʟʚôʷʟʘʥʽ 

ʥʘʧʨʷʤʢʠ: ʦʩʚʽʪʥʽʡ, ʥʘʫʢʦʚʠʡ ʪʘ ʧʨʠʢʣʘʜʥʠʡ [2]. 

ɿʘʜʘʯʽ ʦʩʚʽʪʥʴʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʚôʷʟʘʥʽ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʨʘʤʢʘʭ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʷʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʦʧʝʨʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ;ʨʝʘʣʽʟʘʮʽʻʶ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʪʘ ʤʽʞʛʘʣʫʟʝʚʠʭ ʟʚôʷʟʢʽʚ; 

ʚʽʜʢʨʠʪʪʷʤ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʟʦʥʜʫʚʘʥʥʷ ɿʝʤʣʽ ʪʘ ʨʘʟʦʤ ʽʟ ɼʝʨʞʘʚʥʠʤ ʢʦʩʤʽʯʥʠʤ ʘʛʝʥʪʩʪʚʦʤ ʩʪʚʦʨʝʥʥʷ 
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ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʢʦʩʤʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ (ʰʢʦʣʷʨʽʚ,ʩʪʫʜʝʥʪʽʚ)ʪʘ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʪʠʩʷ ʽ 

ʧʨʘʮʶʚʘʪʠ ʚ ʋʢʨʘʾʥʽ.  

ɺʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʤʧʣʝʤʝʥʪʘʮʽʻʶ ʢʦʩʤʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʦʶ ʪʘ ʘʧʨʦʙʘʮʽʻʶ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʽ 

ʘʣʛʦʨʠʪʤʽʚ ʚʠʨʽʰʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ ʪʘ 

ʘʜʘʧʪʘʮʽʻʶ ʽʩʥʫʶʯʠʭ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʇʦʣʽʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ, ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ, ʦʪʨʠʤʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʘʛʨʦʙʽʟʥʝʩʫ, ʧʨʦʚʝʜʝʥʥʷʤ ʩʧʽʣʴʥʠʭ ʟ ʧʘʨʪʥʝʨʘʤʠ 

ʎʝʥʪʨʫ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ ʽʥʦʟʝʤʥʠʤʠ ʢʦʩʤʽʯʥʠʤʠ 

ʮʝʥʪʨʘʤʠ) ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʧʨʦʝʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʛʨʘʤʘʭ, ʚ ʩʬʝʨʽ ʩʽʣʴʩʴʢʦʛʦ ʪʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʪʘ ʛʝʦʬʽʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʠʷʚʣʝʥʥʷ ʧʝʨʝʜʚʽʩʥʠʢʽʚ 

ʚʠʥʠʢʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ. 

ʇʨʠʢʣʘʜʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʚʜʘʥʴ ʎʝʥʪʨʫ ʧʦʚôʷʟʘʥʘ ʟ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʥʘʜʘʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʾ ʽ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʩʚʦʻʯʘʩʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʚ ʽʥʪʝʨʝʩʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ 

ʧʨʦʜʦʚʦʣʴʯʦʾ ʩʢʣʘʜʦʚʠʭ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ʎʝʥʪʨ çʇʦʣʽʩʩʷè 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʽʣʦʪʥʠʡ ʧʨʦʝʢʪ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʦʜʠʥ ʽʟ ʜʽʻʚʠʭ ʧʫʥʢʪʽʚ 

ʧʨʠʡʦʤʫ ʪʘ ʦʙʨʦʙʢʠ ʢʦʩʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ɼʝʨʞʘʚʥʦʛʦ ʢʦʩʤʽʯʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ. ʉʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʡ ɼɿɿ ʜʦʟʚʦʣʠʪʴ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʚʠʨʦʙʥʠʢʘʤʠʥʝ ʪʽʣʴʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʡ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʧʨʦʚʽʜʥʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ ʚ ʢʦʩʤʽʯʥʽʡ ʩʬʝʨʽ, ʦʙ'ʻʜʥʘʥʠʤʠ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʛʨʦʤʘʜʘʤʠ, 

ʜʝʨʞʘʚʥʠʤʠ, ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʜʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʩʪʚʦʨʝʥʥʷ, ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ.7-ʘ ʤʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ: ʢʦʩʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ: ʪʝʧʝʨʽʰʥʻ ʽ 

ʤʘʡʙʫʪʥʻ, ʤ. ɼʥʽʧʨʦ, 21 ʪʨʘʚʥʷ 2019 ʨʦʢʫ. ï ɼʥʽʧʨʦ: ʂɹ çʇʽʚʜʝʥʥʝè, 2019. ï ʉ.99. 

2. ʆ.ɺ.ʉʢʠʜʘʥ, ʖ.ɹ.ɹʨʦʜʩʴʢʠʡ, ʇ.ʇ.ʊʦʧʦʣʴʥʠʮʴʢʠʡ, ʇ.ɺ.ʇʠʚʦʚʘʨ. ʂʦʩʤʽʯʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʨʦʙʥʠʯʽʡ ʩʠʩʪʝʤʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ. // ʅʘʫʢʦʚʠʡ 

ʞʫʨʥʘʣ çScientifichorizonsè. ï 2019. ī ˉ 4 (74). ï ʉ.3-12. 
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ʉʫʭʦʚ ʇ.ʇ., ʢ.ʬ.-ʤ.ʥ.  

çɸʩʪʨʦʥʦʤʽʯʥʘ ʦʙʩʝʨʚʘʪʦʨʽʷè ʆʅʋ ʽʤ. ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ, 

ʤ. ʆʜʝʩʘ 

 

ʈʆʃʔ ɯ ʄʆɾʃʀɺʆʉʊɯ ʌʆʊʆʄɽʊʈɯɰ ɻɽʆʉʊɸʎɯʆʅɸʈʅʀʍ 

ʉʋʇʋʊʅʀʂɯɺ ɼʃʗ ʉʂɸʂʆ 

 

ʂʦʥʪʨʦʣʴ ʥʘʚʢʦʣʦʟʝʤʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʩʢʣʘʜʦʚʠʭ. 

1. ʂʦʥʪʨʦʣʴ ʨʫʭʫ ʢʘʪʘʣʦʛʽʟʽʨʫʝʤʠʭ ʂɸ. 

2. ɺʠʷʚʣʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʂɸ. 

3. ʉʫʧʨʦʚʽʜ (ʚʽʜʩʪʝʞʝʥʥʷ, ʦʮʽʥʢʘ ʦʨʙʽʪʠ ʂɸ). 

4. ɺʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʂɸ: ʡʦʛʦ ʦʨʽʻʥʪʘʮʽʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʢʦʨʠʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʨʘʬʽʢ ʩʢʘʥʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʨʝʞʠʤ ʨʦʙʦʪʠ (ʰʪʘʪʥʠʡ, ʧʦʟʘʰʪʘʪʥʠʡ), ʡʦʛʦ ʨʦʟʤʽʨ, 

ʝʥʝʨʛʝʪʠʯʥʫ ʧʦʪʫʞʥʽʩʪʴ, ʤʘʪʝʨʽʘʣ ʧʦʚʝʨʭʥʽ ʩʫʧʫʪʥʠʢʘ ʽ ʪ.ʜ. 

ʇʦʟʠʮʽʡʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʫʧʫʪʥʠʢʽʚ ʟʘʡʤʘʶʪʴʩʷ ʥʘʟʝʤʥʽ ʤʝʨʝʞʽ ʚ ʨʽʟʥʠʭ 

ʪʦʯʢʘʭ ʧʣʘʥʝʪʠ [David Vallado, Jacob Griesbach. çSimulating Space Surveillance 

Networksè]. ɸʣʛʦʨʠʪʤʠ, ʤʝʪʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʥʘʛʣʷʜʦʚʦʾ 

ʤʘʪʝʨʽʘʣʫ, ʤʝʪʦʜʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʦ ʢʦʦʨʜʠʥʘʪʥʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʨʦʟʨʦʙʣʝʥʽ 

ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʽ ʦʧʠʩʘʥʽ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ɸʣʝ ʧʦʟʠʮʽʡʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʠʥʘʤʽʯʥʠʡ ʩʪʘʥ 

ʩʫʧʫʪʥʠʢʘ ʥʘ ʦʨʙʽʪʽ, ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʷʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʾ 

ʢʦʨʠʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦ ʬʦʨʤʫ ʡ ʨʦʟʤʽʨ ʩʫʧʫʪʥʠʢʘ, ʡʦʛʦ ʦʨʽʻʥʪʘʮʽʾ ʚ 

ʧʨʦʩʪʦʨʽ, ʧʝʨʽʦʜʽ ʦʙʝʨʪʘʥʥʷ ʥʘʚʢʦʣʦ ʮʝʥʪʨʫ ʤʘʩ.  

ʊʘʢʽ ʜʘʥʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʥʝʢʦʦʨʜʠʥʘʪʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

(ʬʦʪʦʤʝʪʨʠʯʥʽ, ʩʧʝʢʪʨʘʣʴʥʽ, ʧʦʣʷʨʠʟʘʮʽʡʥʽ).. 

ʉʧʝʢʪʨʘʣʴʥʽ ʽ ʧʦʣʷʨʠʟʘʮʽʡʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʫʧʫʪʥʠʢʽʚ ʚʠʤʘʛʘʶʪʴ 

ʟʘʣʫʯʝʥʥʷ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʦʧʪʠʯʥʠʭ ʪʝʣʝʩʢʦʧʽʚ ʟ ʜʽʘʤʝʪʨʦʤ ʜʟʝʨʢʘʣʘ Ó 1ʤ, 

ʚʝʣʠʢʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʈʦʣʴ ʥʝʢʦʦʨʜʠʥʘʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʜʘʯ Space Surveillance System 

ʟʨʦʩʪʘʻ ʽ ʙʫʜʝ ʟʨʦʩʪʘʪʠ. High-speed optical photometry of SO "is driving a 

renaissance in this field" states Krantz in [Harrison Krantz. Steward Observatory 

University of Arizona]. 

ɹʘʛʘʪʦʢʦʣʴʦʨʦʚʘ ʬʦʪʦʤʝʪʨʽʷ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʩʫʧʫʪʥʠʢʘ ʽ ʡʦʛʦ ʧʦʚʝʜʽʥʢʠ ʥʘ ʦʨʙʽʪʽ. 

ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʬʦʪʦʤʝʪʨʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ɻʉʉ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʦʶ?  

ʄʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʚʠʧʘʜʢʽʚ. 
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¶ ɯʜʝʥʪʠʬʽʢʘʮʽʷ ɻʉʉ ʧʦ ʦʨʙʽʪʘʣʴʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʫʩʢʣʘʜʥʝʥʘ ʪʠʤ, ʱʦ 

ʛʝʦʩʪʘʮʽʦʥʘʨʥʘ ʦʨʙʽʪʘ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʫ "ʛʫʩʪʠʥʫ ʥʘʩʝʣʝʥʥʷ". ɭ ʦʨʙʽʪʘʣʴʥʽ 

ʧʦʟʠʮʽʾ, ʚ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʢʽʣʴʢʘ ʘʧʘʨʘʪʽʚ ʟ ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʫʣʷ ʥʘʭʠʣʦʤ ʽ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ. [ɼʠʜʝʥʢʦ ɸ. ñʀʜʝʥʪʠʬʠʢʘʮʠʷ ʛʝʦʩʪʘʮʠʦʥʘʨʥʳʭ ʩʧʫʪʥʠʢʦʚ 

DSP  ʧʦ ʠʭ ʦʨʙʠʪʘʣʴʥʳʤ  ʠ  ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤò] 

¶ ʇʨʠ ʧʝʨʝʜʠʩʣʦʢʘʮʽʾ ʘʙʦ ʤʘʥʝʚʨʘʭ ɻʉʉ, ʝʣʝʤʝʥʪʠ ʦʨʙʽʪ ʷʢʠʭ ʩʧʦʯʘʪʢʫ 

ʥʝʚʽʜʦʤʽ. 

¶ ʇʝʨʝʭʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ɻʉʉ ʟ ʘʢʪʠʚʥʦʛʦ ʩʪʘʥʫ ʚ ʧʘʩʠʚʥʝ ʽ ʥʘʚʧʘʢʠ (ʪʘʢʽ 

ʚʠʧʘʜʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ), ʰʪʘʪʥʠʡ, ʧʦʟʘʰʪʘʪʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ. (A.V. Didenko, 

L.A. Usoltseva. 2006. òɸʥʘʣʠʟ ʥʘʟʝʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʚʘʨʠʡʥʦʤ  

ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʤ ʩʧʫʪʥʠʢʝ  DSP F23ò, ɹʘʛʨʦʚ A., ʄʠʢʠʰʘ A., ʈʳʭʣʦʚʘ ʃ., 

ʉʤʠʨʥʦʚ ʄ. ñɸʥʘʣʠʟ  ʩʦʩʪʦʷʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʛʝʦʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʧʫʪʥʠʢʘ "ʗʤʘʣ-

1".  

¶ ɺʠʩʦʢʦʝʣʽʧʪʠʯʥʽ ʦʙ'ʻʢʪʠ ʩʣʘʙʦ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʦʧʪʠʯʥʠʤʠ ʪʘ 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɹʘʣʽʩʪʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦ ɺɽʆ ʥʝʜʦʩʪʘʪʥʴʦ, ʘʙʦ 

ʚʽʜʩʫʪʥʷ. 

¶ ɺʠʟʥʘʯʠʪʠ " Who is Who" ʚ ʢʣʘʩʪʝʨʽ ʟ ʜʝʢʽʣʴʢʦʭ ɻʉʉ (ɸstra, Bird, Bard, 

GSAT, ...). ɺ ʜʘʥʠʡ ʯʘʩ ʮʷ ʧʨʦʙʣʝʤʘ ʜʫʞʝ ʘʢʪʫʘʣʴʥʘ! 

¶ ʇʦʨʽʚʥʶʶʯʠ ʨʷʜʠ ʨʽʟʥʦʢʦʣʴʦʨʦʚʠʭ ʢʨʠʚʽ ʙʣʠʩʢʫ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʽʟʥʠʡ ʯʘʩ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʙʦʨʪʫ ʫ ʚʠʛʣʷʜʽ ʨʘʜʽʦʘʥʪʝʥ, ʜʟʝʨʢʘʣ. 

(ʇʨʠʢʣʘʜ ʆʜʝʩʘ: çɯntelsat 10-02è, çLuch-Olympè,) 

¶ ɿʘ ʚʽʜʦʤʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʽʜʙʠʪʪʷ ʧʦʚʝʨʭʥʽ ʂʆ ʽ ʥʘʷʚʥʽʩʪʴ 

ʘʧʨʦʙʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʟʥʘʯʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ɻʉʉ. [ɼʽʜʝʥʢʦ A.- ʜʦ 15ʩʤ]. 

¶ ɿʘ ʦʙʯʠʩʣʝʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʫʤʘʨʥʫ 

ʧʦʪʫʞʥʽʩʪʴ, ʷʢʫ ʚʠʨʦʙʣʷʶʪʴ ʉʇ. ɿʥʘʶʯʠ ʧʦʪʫʞʥʽʩʪʴ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ ʬʫʥʢʮʽʾ 

ʥʝʚʽʜʦʤʦʛʦ ʂɸ. 

¶ ʗʢʱʦ ʥʘ ʢʨʠʚʠʭ ʙʣʠʩʢʫ ʧʝʨʽʦʜʠʯʥʠʭ ʘʤʧʣʽʪʫʜʥʠʭ ʢʦʣʠʚʘʥʴ ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʨʘʡʦʥ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʢʫʜʠ ʩʧʨʷʤʦʚʘʥʽ ʙʣʠʢ ʢʦʨʠʩʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

¶ ɸʥʘʣʽʟʫʶʯʠ ʩʢʣʘʜʦʚʽ (ʯʘʩʪʠʥʠ) ʢʨʠʚʦʾ ʙʣʠʩʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʜʦʤʽʥʫʶʯʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ɻʉʉ ʪʠʧʫ: ʩʬʝʨʘ, 

ʮʠʣʽʥʜʨ, ʧʣʘʩʪʠʥʘ, ʢʦʥʫʩ. Daniel O. Fulcoly. Katharine I. Kalamaroff, Francis K. 

Chun. ñDetermining Basic Satellite Shape from Photometric Light Curves. U.S. Air 

Force Academyò. 

ɿʨʦʙʣʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʫ ʚʽʜʢʨʠʪʽʡ ʧʨʝʩʽ ʚ ʦʙʣʘʩʪʽ ʬʦʪʦʤʝʪʨʽʾ ɻʉʉ 

ʥʘ ɿʘʭʦʜʽ, ʈʦʩʽʾ. 

https://www.researchgate.net/scientific-contributions/2005671129_Daniel_O_Fulcoly
https://www.researchgate.net/scientific-contributions/2005804441_Katharine_I_Kalamaroff
https://www.researchgate.net/scientific-contributions/72973159_Francis_K_Chun
https://www.researchgate.net/scientific-contributions/72973159_Francis_K_Chun
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ʉʝʢʮʽʷ 1 
 

 

ʉʫʯʘʩʥʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʢʦʩʤʽʯʥʽ ʩʠʩʪʝʤʠ: ʜʠʩʪʘʥʮʽʡʥʝ 

ʟʦʥʜʫʚʘʥʥʷ ʟʝʤʣʽ ʪʘ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼɿɿ, ʟʚôʷʟʦʢ 

ʽ ʥʘʚʽʛʘʮʽʷ, ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʢʦʩʤʽʯʥʠʭ ʩʠʩʪʝʤ, 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʂɸ 
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INFRARED REMOTE SENSING: RESOLUTION 

ESTIMATING AND ENHAN CEMENT  

 

Infrared aerospace imaging is a very important information source in natural 

resources, environmental, scientific and special remote sensing applications. Infrared 

imaging imminently used for burning occurence and fires identification, energy 

efficiency control and heat leaks detection, functional state of technical facilities and 

infrastructure determining, the heat islands of megacities analyzing, climate change 

prediction, minerals prospecting and much more. 

A very serious scientific and technological problem is the permanent lack of 

spatial resolution of infrared imaging. This circumstance has a strict physical 

explanation associated with longer wavelength and low quantum energy of thermal 

infrared radiation compared to visible light. Therefore, the size of semiconductor 

detectors in sensor arrays of infrared radiation is large, and their number is obviously 

insufficient. Todayôs pixel pitch of the best microlometer arrays is 17 Õm versus 3-4 

Õm for visible band sensors. 

Emission, propagation and registration of infrared radiation also have own 

unique peculiarities, thereat the spatial resolution calculating of infrared imaging is 

more difficult. So, the estimation of actual resolution of infrared imagers and oneôs 

enhancement are very important and urgent now [1]. 

At moment, the special test charts, typically passive, are used to estimate actual 

resolution of infrared instruments. Most common are the bar test charts (Fig. 1). 

 
Fig. 1. Bar test chart 

For similar images, the probability of visual 

detection P can be determined by the equation: 
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where ɣ is an image signal-to-noise ratio. 

A series of experimental measurements of the spatial resolution of infrared 

images (Fig. 2) acquired by the microlometr frame airborne camera was performed at 

the Science Centre for Aerospace Research of the Earth, NAS of Ukraine. 

Understanding the actual resolution of infrared imager make it possible to 

proceed the next stage of infrared imagery analysis, videlicet ï the information 
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content improving. 

Several different approaches to the infrared imagery spatial resolution 

enhancement, both hardware and software, have been developed [2, 3]. Some of these 

involve infrared and visible spectral bands fusion, but most ones are based on 

superresolution technique. 

 

 
a                                              b 

Fig. 2. Passive infrared test charts for actual resolution estimation: 

a ï visible image, b ï thermal infrared one 

 

The superresolution is carried out using few (at least two) frames that are 

shifted relative to each other by an arbitrary fraction of pixel. General theory, a 

family of algorithms and special software for infrared, visible and radar satellite 

imagery superresolution have already been developed. The 35-65 % increase in 

actual resolution was demonstrated under constraint on the pixels radiometric values 

preservation. 
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INFORMATION SUPPORT FOR IMAGING PLANNING AND 

INTE RPRETATION OF MEDIUM RESOLUTION MULTISPECTRAL 

SATELLITE IMAGERY  

 

Information content of mediumresolution satellite imaging is strongly 

determined by competent planning and efficient interpretation of the multispectral 

imagery obtained. In general, the information content is given by the fraction of the 

Shannonôs total information capacity of image or a set of images, which is useful for 

a specific on-time application of multispectral imaging [1]. 

But the target recognition probability is a key performance factor forsatellite 

imaging planning as well asfor multispectral imagery processing and interpretation. 

Therefore, the automated information support system should operate probabilistic 

models and perform calculations of probability of correct interpretation of simple 

compact targets in satellite images acquired. 

A characteristic feature of the present-timesatellite imaging is the high use of 

multi- and even hyperspectral imagery. Theapplication of multidimensional data 

contained in such imagery makes it possible to fuse the traditional spatial 

identification features of compact targets with onesô spectral or radiometric 

signatures [2], which are unique for each target and often make it possible to detect it 

even in difficult conditions, for example,over similar background. 

The integrated use of both spectral and spatial identification features can 

significantly improve the reliability of target detection. In the case of compact target 

detection based on spectral and radiometric features, the spatial resolution of the 

satellite system is taken into account in the form of a statistical constrainton the 

minimum number of resolution elements (pixels) that arewithin thetargetôs image. 

Upon that the correct detection probability depends on the equivalent signal-to-noise 

ratio in multispectral image of compact target. In general, the equivalent signal-to-

noise ratio in multispectral image is greater than in a panchromatic or false-color one, 

so this probability is expected to increase [3]. 

Previously the authors have already proposed model for evaluating the 

interpretation properties of multispectral imagery [4], based on the 

advancedZhivichin formula: 
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whereP is the targetôs recognition probability, r is the satellite image spatial 

resolution, d is the targetôs characteristic detail, ɣ is the equivalent signal-to-noise 

ratio, and Ŭ is the confidence level. 

As research outcome, it was justified that, taking into account the spectral 

information contained in multispectral image, the targets recognition probabilitycan 

be improved by 3 .. 15 % compared to widely used approaches. 

The presentation describes the approach to staffôs information support in the 

planning process and compact targets interpreting by spectral signatures in medium 

resolution multispectral satellite imagery.In addition,certain technical solutions useful 

for this purposewill be discussed. 
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SPATIOTEMPORAL FUSION OF LAND COVER CLASSIFICATIONS 

BASED ON PROBABILITY PROPAGATION INFERENCE  

 

Obtaining wide-scale land cover classifications from satellite remote sensing 

data is generally recognized as a powerful technology for numerous national, 

regional, continental and global land cover mapping efforts. The need for obtaining 

annual land cover classification composites covering large areas has risen the 

challenge of data integration at different levels [1]. In the remote sensing domain, 

data fusion is a formal framework in which are expressed methods and tools for the 

combination/verification of data originating from different sources as well as any 

processing of time-series of data.  

In this paper, we present a conceptual framework to fuse multi-segment and 

multi-temporal land cover classifications over large areas considering probability 

estimates of a particular class occurrence in a particular pixel for a final decision.  

The principal feature of the proposed framework is a transfer of basic 

processing operations from the initial set of multispectral imagery to the land cover 

classifications domain. It is caused by need for handling a large spatial and temporal 

scope of the used satellite data with a variety of properties. Unlike the land cover 

classification by a single image, an ensuring the sufficient accuracy for the land cover 

classification of multi-segment and multi-temporal set of multispectral images over 

large areas is much more challenging issue. 

For this purpose, it is supposed to use advanced decision-making methods. The 

considered approach to the fusion of land cover classifications is based on 

propagation of probabilities of pixel membership to each of the classes available. 

While creating seamless mosaics of land cover classification segments, short-term 

land cover classification should be used to enhance recognition of confusing classes 

and to acquire cloud-free spatial composites.  

Dataflow diagram describing key processes of the proposed conceptual 

framework is shown in Fig. 1.  

The set of required number of land cover classifications and corresponding rule 

matrices constitute input data for the proposed framework. Rule matrix is a set that 

consists of k values for each pixel of an image, where k is a number of classes. These 

values determine pixel affiliation to each of k classes. 
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Figure 1. Dataflow diagram of spatiotemporal fusion of land cover classifications based on 

probability propagation inference that represented as rule matrices 

The normalization of classifications of one image depends on the number of 

input classifications of an image. If the number is more than one, then the fusion of 

both classifications and rule matrices as well as the normalization of output rule 

matrices are used, else the classification for an image only normalization of output 

rule matrix is used. 

Then the spatiotemporal fusion is performed. Here, for each pixel to select a 

rule matrix that matrix should be taken which maximum probability element is 

greater than maximum ones in any other matrices. After that, membership of the pixel 

to a particular class is determined by selected rule matrix. 

The proposed data fusion framework could be used to generate annual cloud-

free land cover classification mosaics over large areas providing strong foundation 

for further change detection analysis. 

1. Stankevich S.A., Kozlova A.K., Vasko A.V., Gerda M.I. Hybrid model for data fusion in 

remote sensing research of the Earth // Abstracts of 11th Ukrainian Conference on Space Research.ï 

Yevpatoria: Space Research Institute, 2011.ï P.74. 
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AUTOMATED IDENTIFICATION OF COMPACT TARGET 

SAMPLES IN AEROSPACE IMAGERY VISUAL 

INTERPRETATION SUPPORT SYSTEM  

 

At present, the tasks of automated interpretation of compact targets on 

aerospace imagery remain relevant, despite the development of information 

technologies and achievements in the field of artificial intelligence. The application 

of visual and automated methods of interpretation of compact targets of aerospace 

imagery has shown that the most effective time is the following sequence of 

interpretation: visual recognition at the stage of identification of images of compact 

targets, automated recognition at the stage of their classification and determination of 

the level of interpretation of a compact target [1]. 

It is given above, the sequence of interpretation of compact targets on 

aerospace imagery is effective, but does not take into account a number of factors, 

because in an automated system the final decision is made by the operator. For 

correct interpretation of compact targets on aerospace imagery it is necessary to 

perform aerospace imagery of sub-meter spatial resolution, which is not always 

possible to provide when performing the task. In order to perform this task ï the 

interpretation of a compact target ï the operator of an automated system should be 

provided with a set of possible modifications of the compact target [2]. 

The authors propose a model of automated identification of compact targets on 

aerospace imagery, which includes a database of reference compact targets. To create 

a set of modifications of a compact target it was proposed to use some of the known 

methods of the resolution enhancement of input image up to the level of a reference 

image ï intelligent interpolation, pan-sharpening (input and reference images fusion 

as shown in Fig.1) or superresolution with preservation of radiometric properties of 

the input image [3]. The result of the scintillation increase is compared with the 

reference objects of the database on the basis of methods for determining the 

reference points, after which the reference images are identified and presented to the 

operator to support visual interpretation. The results of identification of a compact 

target in the database of standards, in the presence of external geospatial information, 

are subjected to additional filtration to screen out possible artificial models of the 

compact target. 

It is reasonable to focus future research on the compromising between binary 

schematic and half-tone photo imagery for resolution enhancement, which are 
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comfortable for identification by human vision in aerospace imagery visual 

interpretation support system. 

 

 
            a)                     b)         c) 

Fig. 1 ï Example of pan-sharpening: a) etalon target image; b) output image; c) input image 

 

Compact target identification will be strongly depends on the enhanced 

resolution input image, as well as on the number of referenced images automatically 

pre-selected form database. 
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