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ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè 

ɿʙʽʨʥʠʢ ʪʝʟ. ʂ.ɼʋʊ, 2019 ï 254 ʩ. 

 
 

ɼʘʥʠʡ ʟʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʪʝʟʠ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ɯʍ 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʬʘʢʫʣʴʪʝʪʫ 

ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ çʉʫʯʘʩʥʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè, ʷʢʘ 

ʧʨʦʚʦʜʠʣʘʩʴ 5 ʛʨʫʜʥʷ 2019 ʨ. ʚ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʤʫ ʽʥʩʪʠʪʫʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤ.ʂʠʾʚ. 

 

 
 

ʈʦʙʦʯʘ ʤʦʚʘ ʢʦʥʬʝʨʝʥʮʽʾ ï ʫʢʨʘʾʥʩʴʢʘ. 

 
 

ʋ ʟʙʽʨʥʠʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ɯʍ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʬʘʢʫʣʴʪʝʪʫ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ çʉʫʯʘʩʥʽ 

ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʈʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 
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ʆʈɻɸʅɯɿɸʊʆʈʀ ʂʆʅʌɽʈɽʅʎɯɰ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʇʈʆɻʈɸʄʅʀʁ ʂʆʄɯʊɽʊ 

ɹʦʥʜʘʨʯʫʢ ɸ.ʇ. ï ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʠʨʝʢʪʦʨ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʊʢʘʯʝʥʢʦ ʆ.ʄ. ï ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʂʦʤʧóʶʪʝʨʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʆʥʠʱʝʥʢʦ ɺ.ɺ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ɯʥʞʝʥʝʨʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɺʠʰʥʽʚʩʴʢʠʡ ɺ.ɺ. ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʂʦʤʧóʶʪʝʨʥʠʭ 

ʥʘʫʢ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɿʦʣʦʪʫʭʽʥʘ ʆ.ʄ. ï ʢ.ʪ.ʥ., ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʉʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ʉʪʦʨʯʘʢ ʂ.ʇ. ï ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 
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49 

32 ʉʪʝʧʘʥʦʚ. ʉ. ɺ. 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 
50 

33 ʄʘʢʩʽʤʦʚ ɭ.ʉ 

WIFI 6 (IEEE 802.11AX) THE FUTURE OF WI-FI TECHNOLOGY 

 
52 

34 ʊʨʘʤʙʦʚʝʮʴʢʠʡ ʆ.ɸ. 

NB-IOT - ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʇʈʆɹʃɽʄɸʊʀʂɸ 

 
52 

35 ʄʝʣʴʥʠʢ ʄ.ɺ., ʊʢʘʣʝʥʢʦ ʆ.ʄ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʉʄɸʈʊ-ʂʆʅʈʊɸʂʊɯɺ 

 
53 

36 ʂʦʛʫʪ ɼ.ʈ. 

ɸʅɸʃɯɿ ɿɸʉʆɹɯɺ ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɹɯɿʅɽʉ ʇʈʆʎɽʉɯɺ ɻɽʄɹʃɯʅɻʋ ɯɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʄɸʈʊ-ʂʆʅʊʈɸʂʊɯɺ 

 

 
54 

37 ɹʨʦʜʘʮʴʢʠʡ ʈ.ɺ. 

SPANNING TREE PROTOCOL-ʂɸʅɸʃʔʅʀʁ ʇʈʆʊʆʂʆʃ 

 
55 

 
38 

ɹʨʦʜʘʮʴʢʠʡ ʈ.ɺ. 

ʂʃɸʉʊɽʈʀ 

 
56 
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39 ɻʥʘʪʶʢ ɺ.ɯ. 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʏɸʊ ɹʆʊ ʂʆʅʉʋʃʔʊɸʅʊ ɯɿ 

ɿʅɸʍʆɼɾɽʅʅʗʄ ʇʈɸɺʀʃʔʅʆɰ ɺɯɼʇʆɺɯɼɯ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ʅɽʁʈʆʄɽʈɽɾɯ 

 

 
57 

40 ʏʝʨʥʠʰʝʚ ɼ.ʆ. 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʄɽʈɽɾ ʊɸ ʇʆʉʃʋɻ VPN 

 
58 

41 ʍʨʘʧʦʚʘ ʊ.ʂ. 

ʊɽʍʅʆʃʆɻɯʗ HYPERLEDGER FABRIC, ʗʂ ɯʅʉʊʈʋʄɽʅʊ ɼʃʗ ʉʊɺʆʈɽʅʅʗ 

ʂʆʈʇʆʈɸʊʀɺʅʆɰ ɹʃʆʂʏɽʁʅ-ʄɽʈɽɾɯ 

 

 
59 

42 ʅʽʢʦʣʘʻʥʢʦ ʆ.ʄ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ BLOCKCHAIN ɼʃʗ ɹɽɿʇɽʂʀ 

IOT 

 

 
60 

43 ʃʘʩʢʘʚʠʡ ɼ.ɺ. 

ʄʆɼʋʃʔ ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʆɹʃʀʏ 

 
61 

44 ʊʦʢʘʨʯʫʢ ɸ.ɺ. 

ʅɽʁʈʆʄɽʈɽɾɯ 

 
63 

45 ʇʽʩʥʷ ɸ.ʄ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʀʅʎʀʇɯɺ ʈʆɹʆʊʀ SSH-ʊʋʅɽʃʖ 

 
63 

46 ʐʝʨʝʤʝʪ ɺ.ɺ. 

ʉʊɯʃʔʅʀʂʆɺʀʁ ɿɺ`ʗɿʆʂ 

 
65 

47 ʐʝʚʯʝʥʢʦ ɭ.ʆ. 

ʇɽʈɽɼʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʂʆʅʎɽʇʎɯɰ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 
66 

48 ɿʘʡʢʦ ɯ.ɼ 

ʊɽʍʅʆʃʆɻɯʗ BIGDATA 

 
67 

49 ʄʠʢʦʣʘʡʯʫʢ ʗ.ʆ. 

ɸʅɸʃɯɿ ʅɽʆɹʍɯɼʅʆʉʊɯ ʈʆɿɺʀʊʂʋ ʅʆɺʀʍ ʄɽʊʆɼɯɺ ʋʇʈɸɺʃɯʅʅʗ 

ʈɽʉʋʈʉɸʄʀ ɺ ʄʆɹɯʃʔʅʀʍ ʄɽʈɽɾɸʍ ɿɺóʗɿʂʋ ɼʃʗ ʗʂɯʉʅʆɻʆ ʅɸɼɸʅʅʗ 

ʉɽʈɺɯʉɯɺ M2M/IOT 

 

 

 
69 

50 ʄʠʢʦʣʘʡʯʫʢ ʗ.ʆ. 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʄɽʈɽɾ ʄʆɹɯʃʔʅʆɻʆ ɿɺóʗɿʂʋ ʅɸ 

ɹɸɿɯ ʂʆʅʎɽʇʎɯɰ IOT 

 

 
70 

51 ɻʫʣʽʥ ɺ.ʆ. 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʋʏɸʉʅʀʍ ʉʀʉʊɽʄ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʊɸ 

ɼʆʂʋʄɽʅʊʆʆɹʄɯʅʋ ʅɸ ʇʈʀɺɸʊʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ʂʈʀʇʊʆɻʈɸʌɯɰ ʊɸ ʊɽʍʅʆʃʆɻɯɰɰ BLOCKCHAIN 

 

 

 
72 

52 ɼʫʙʯʘʢ ɼ.ʂ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʀʉʊɽʄ ɯʦʊ ɺ ʃʆɻɯʉʊʀʎɯ 

 
73 

53 ʃʝʦʥʪʴʻʚ ɯ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿɺʀʊʂʋ ʊɽʍʅʆʃʆɻɯʁ ɼʆʇʆɺʅɽʅʆɰ ɯ ɺɯʈʊʋɸʃʔʅʆɰ 

ʈɽɸʃʔʅʆʉʊɯ 

 

 
74 

54 ɹʫʨʴʷʥʩʴʢʠʡ ɸ.ʄ. 

ʊʀʇ ʆʇɽʈɸʊʀɺʅʆɰ ʇɸʄóʗʊɯ LOW POWER DDR 

 
75 

55 ʂʘʣʶʞʥʠʡ ʆ.ɺ. 

ʇɽʈɽɺɸɻɸ LORAWAN ʇɽʈɽɼ 5G ɼʃʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ɺ ʋʂʈɸɰʅɯ 

 
76 

56 ʉʪʦʡʥʽʢ ʍ.ɺ. 

ʈʆɿʈʆɹʃɽʅʅʗ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ çʈʆɿʋʄʅʀʄ ɹʋɼʀʅʂʆʄè 

 
77 
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57 ʉʦʚʠʯ ɺ.ɺ. 

ʇʈʆɹʃɽʄʀ ʇʈʆɽʂʊʋɺɸʅʅʗ WEB ɯʅʊɽʈʌɽʁʉɯɺ 

 
78 

58 ʂʫʢʩʘ ʗ.ɻ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ çʍʄɸʈʅʀʍè ʊɽʍʅʆʃʆɻɯʁ ɺ ʉʀʉʊɽʄɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 
79 

59 ʂʫʢʩʘ ʖ.ʄ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɽʂʉʇɽʈʊʅʀʍ ʉʀʉʊɽʄ ɺ ɿɸɼɸʏɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 
80 

60 ʆʣʝʢʩʽʡʯʫʢ ʉ.ɸ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ʇɽʈɽɼɸʏɯ ʇʆ ʂɸʅɸʃʋ 

ɹɽɿʇʈʆɺʆɼʆɺʆɰ ʉɽʅʉʆʈʅʆɰ ʄɽʈɽɾɯ 

 

 
81 

61 ʂʦʣʦʰʘ ɸ.ɺ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ SDN ɺ ʄɽʈɽɾɸʍ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ 

 

 
83 

62 ʂʨʘʚʯʝʥʢʦʄ.ʄ. 

ʇʈʆɻʈɸʄʅɯ ɿɸʉʆɹʀ ʆɹʈʆɹʂʀ ʄɽɼʀʏʅʀʍ ɿʆɹʈɸɾɽʅʔ 

 
84 

63 ɯʚʘʥʦʚ ɺ.ʉ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʃɸʊʌʆʈʄʀ HPE HELION EUCALYPTUS ɼʃʗ ʉʊɺʆʈɽʅʅʗ 

ʍʄɸʈʅʀʍ ʉɽʈɽɼʆɺʀʑ 

 

 
85 

64 ʄʦʩʢʘʣʝʥʢʦ ɺ.ʆ. 

ɯʅʊɽʃɽʂʊʋɸʃʔʅɸ ʇɯɼʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʄɯʂʈʆʂʃɯʄɸʊʆʄ ʅɸ 

ʆʉʅʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ETHERNET ʈɽɸʃʔʅʆɻʆ ʏɸʉʋ 

 

 
87 

65 ɹʦʥʜʘʨʝʥʢʦ ʈ.ɯ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʈʆɿɻʆʈʊɸʅʅʗ JAVA 

EE ɼʆɼɸʊʂɯɺ 

 

 
87 

66 ʇʦʜʚʦʨʥʠʡ ʉ.ʖ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʊɽʉʊʋɺɸʅʅʗ 

ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

 

 
88 

67 ɹʦʛʘʪʠʨʴʦʚ ʆ.ɻ. 

ʄɽʊʆɼ ɺʀɼɯʃɽʅʅʗ ʆɿʅɸʂ ɼʃʗ ʂʆʄʇ&apos;ʖʊɽʈʅʆɰ ɿʆʈʋ ɿ 

ɯʅɺɸʈɯɸʅʊʅʆɰ ɼʆ ʄɸʉʐʊɸɹʋ 

 

 
89 

68 ɹʦʨʠʰʢʝʚʠʯ ɺ.ɺ. 

ʄʆɼɽʃɯ ɹɽɿʇɽʂʀ ʂʆʄʇ&apos;ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ ɿ ʅɸʗɺʅɯʉʊʖ 

ʄʆɹɯʃʔʅʀʍ ʇʈʀʉʊʈʆɰɺ 

 

 
90 

69 ɺʠʛʽʚʩʴʢʘ ʖ. ʇ. 

ʉʊʈʋʂʊʋʈɸ ɹɸʅʂʋ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʈɽʉʋʈʉɯɺ ʈɽɻɯʆʅɸʃʔʅʀʍ ʉʀʉʊɽʄ 

ʄʆʅɯʊʆʈʀʅɻʋ ɼʆɺʂɯʃʃʗ 

 

 
91 

70 ɹʫʪ ɺ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɽʊʆɼɯɺ ʆʇʊʀʄɸʃʔʅʆɻʆ ʇʈʀʁʆʄʋ 

ɹɸɻɸʊʆʇʆɿʀʎɯʁʅʀʍ ʉʀɻʅɸʃɯɺ ɺ ʄɽʈɽɾɸʍ 4G 

 

 
92 

71 ʐʝʚʯʝʥʢʦ ʆ.ʆ., ɸʣʝʢʩʽʥʘ ʃ.ʊ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 
93 

72 ʃʘʚʨʽʥʝʥʢʦ ɺ.ʈ. 

ʇɽʈʀʌɽʈɯʁʅɯ ʇʈʀʉʊʈʆɰ 

 
94 
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73 ʂʦʚʘʣʴʯʫʢ ɸ.ʈ. 

ʄɯʉʎɽ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʄɽʈɽɾ ɺ ɻʃʆɹɸʃʔʅɯʁ ʄɽʈɽɾʅɯʁ 

ɯʅʌʈɸʉʊʈʋʂʊʋʈɯ 

 

 
95 

74 ʇʽʜʤʦʛʠʣʴʥʠʡ ʆ.ʆ. 

ɺʀʗɺʃɽʅʅʗ ɽʇɯɼɽʄɯʁ ɿɸ ɼʆʇʆʄʆɻʆʖ ʇʆɺɯɼʆʄʃɽʅʔ ɿ ʉʆʎɯɸʃʔʅʆɰ 

ʄɽʈɽɾɯ TWITTER 

 

 
97 

75 ɸʛʘʬʦʥʦʚʘ ɺ.ɯ., ʇʦʣʦʥʝʚʠʯ ʆ.ɺ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ LORAWAN ɼʃʗ ʇʆɹʋɼʆɺʀ ʄɽʈɽɾ IOT 

 
98 

76 ʏʠʞʝʚʩʴʢʘ ʄ.ɸ. 

ʂʃɸʉʀʌɯʂɸʎɯʗ ʉʀʉʊɽʄ ˈʈʆɿʋʄʅʆɻʆ ɼʆʄʋớ ɿɸ ʊɽʍʅʆʃʆɻɯɭʖ 

ɺɿɸʄʆɼɯɰ ʊɸ ʉʇʆʉʆɹʆʄ ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ 

 

 
99 

77 ʉʢʦʧʠʯ ʈ.ʉ. 

MIMO (MULTIPLE INPUT MULTIPLE OUTPUT) 

 
101 

78 ɻʝʨʤʘʥ ɺ.ʈ., ɼʤʠʪʨʝʥʢʦ ɺ.ɺ 

ʈʆɿʈʆɹʂɸ ɹɽɿʇʈʆɺʆɼʆɺʆɰ ʄɽʈɽɾɯ ɿ ɺʀʉʆʂʆʖ ɯʅʊɽʅʉʀɺʅɯʉʊʖ 

ʇɽʈɽɼɸʏɯ ɯʅʌʆʈʄɸʎɯɰ 

 

 
102 

79 ɹʦʷʥʦʚ ɺ. 

THE NEWG.FASTCOMMUNICATIONTECHNOLOGY - "WIRELESS + COPPER" 

 
103 

80 ʂʘʨʧʽʣʦʚʩʢʠʡ ʇ.ɸ., ʐʫʤʝʥʢʦ ʄ.ɸ. 

ʅɽʊʈʀɺʀɸʃʔʅʆɽ ʇʈʀʄɽʅɽʅʀɽ ʆɹʃɸʏʅʆɻʆ ʍʈɸʅʀʃʀʑɸ 

 
104 

81 ʂʘʨʧʽʣʦʚʩʢʠʡ ʇ.ɸ., ʐʫʤʝʥʢʦ ʄ.ɸ. 

ʇʆʊɽʅʎʀɸʃ ANDROID ʋʉʊʈʆʁʉʊɺ ɼʃʗ ʉʀʉʊɽʄʅʆɻʆ 

ɸɼʄʀʅʀʉʊʈʀʈʆɺɸʅʀʗ 

 

 
106 

82 ʉʦʢʦʣʦʚʩʴʢʠʡ ʗ. ɺ. 

ʈʆɿʈʆɹʂɸ ʏɽʈɽɿ ʊɽʉʊʋɺɸʅʅʗ: ɺʀʄʆɻʀ, ɿɸʂʆʅʀ, ʎʀʂʃ ʈʆɿʈʆɹʂʀ 

 
107 

83 ɻʘʚʚʘ ɯ. ɯ., ʂʨʠʞʘʥʦʚʩʴʢʠʡ ɺ. ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ɹʋɼɯɺʅʀʎʊɺɯ: 

ʊʀʇʆɺɽ ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʊɸ ʈʆɿɻʃʗʅʋʊʆ ʊɽʍʅʆʃʆɻɯʖ 

çʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂè 

 

 

 
108 

84 ɹʽʣʦʙʨʦʚʝʮʴ ʂ.ʉ. 

ɯʉʊʆʈɯʗ ʊɸ ʈɯɿʅʆɺʀɼʀ ʅɽʁʈʆʄɽʈɽɾ 

 
110 

85 ʄʽʰʫʨʥʷʻʚ ʉ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʈɸɼɯʆ ɯʅʊɽʈʌɽʁʉʋ ʉʀʉʊɽʄʀ 

ɺɿɸɭʄʆɼɯʖʏʀʍ ʇʈʀʉʊʈʆɰɺ ʇʃɸʊʌʆʈʄʀ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ 

 

 
111 

86 ʇʝʪʣʠʮʴʢʠʡ ɺ.ɺ. 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʈʆɿʇɯɿʅɸɺɸʅʅʗ ʈʋʍɯɺ ʆɹóɭʂʊɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ ʅɽʁʈʆʅʅʆɰ ʄɽʈɽɾɯ 

ɼʃʗ ʉʀʉʊɽʄʀ ɺɯɼɽʆʅɸɻʃʗɼʋ 

 

 

 
112 

87 ʊʠʤʦʬʻʻʚ ɸ.ɸ. 

ʇʈɽɺʆʉʍʆɼʉʊɺʆ ʂɺɸʅʊʆɺʓʍ ɺʓʏʀʉʃʀʊɽʃʔʅʓʍ ʋʉʊʈʆʁʉʊɺ 

 
113 

88 ʄʘʢʘʨʮʝʚ ʄ.ʆ. 

ɼʆʉʃɯɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʉʊɸʅʋ 

ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʆʉʅʆɺɯ ʊɽʍʅʆʃʆɻɯʁ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 

 
115 

89 ʇʦʜʜʫʙʥʠʡ ɺ.ʉ. 

ʇʈʆʊʆʂʆʃ RTP 

 
116 
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90 ʄʘʨʯʫʢ ʗ. ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ɸʅɸʃɯɿʋ ʉʊɸʅʋ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

 
117 

91 ʂʦʣʦʤʽʻʮʴ ʆ.ɺ. 

ɿɸʉʆɹʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʈʆɿʋʄʅʀʍ ʂʆʅʊʈɸʂʊɯɺ ɺ BLOCKCHAIN 

 
118 

92 ɹʘʣʘʰʦʚʘ ɭ.ʆ. 

ʈʆɿʈʆɹʂɸ ʄʆɹɯʃʔʅʆɻʆ VR-ɼʆɼɸʊʂʋ çʂɺɽʉʊ-ʂɯʄʅɸʊɸè 

 
119 

93 ʂʚʘʩ ʃ.ʆ. 

ʇɽʈʉʇɽʂʊʀɺʓ 3D ʇɽʏɸʊʀ ɺ ɹʋɼʋʑɽʄ 

 
120 

94 ʂʚʘʩ ʃ.ʆ. 

ʇʈɽʀʄʋʑɽʉʊɺɸ ʈɸɿʈɸɹʆʊʂʀ ɹɽʉʇʃɸʊʅʆɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʆɹɽʉʇɽʏɽʅʀʗ ʅɸ ʇʈʀʄɽʈɽ BLENDER 3D 

 

 
121 

95 ʈʦʟʤʘʾʪʠʡ ɼ.ʆ., ɻʨʘʙʦʚʝʮʴʢʠʡ ʅ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ BIG DATA ʋ ʉʋʏɸʉʅʆʄʋ ʉɺɯʊɯ 

 
122 

96 ɹʦʡʢʦ ɸ.ɺ., ʈʠʜʚʘʥʩʴʢʠʡ ʆ.ɯ 

ʈʆʃʔ ʇʈʆʊʆʂʆʃʋ OPENFOW ɺ SDN-ɸʈʍɯʊɽʂʊʋʈɯ 

 
124 

97 ʅʘʛoʨʥʘ ʅ.ʉ. 

ɺʀʂOʈʀʉʊɸʅʅʗ ʊɽʍʅOʃOɻɯʁ ɺɯʈʊʋɸʃʔʅOɰ, ɼOʇOɺʅɽʅOɰ ʊɸ 

ɿʄɯʐɸʅOɰ ʈɽɸʃʔʅOʉʊɯ ɺ Oʉɺɯʊɯ 

 

 
125 

98 ʃʶʙʽʤʦʚ ʉ.ɺ., ʇʦʪʫʨʦʻʚ ɼ.ʊ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ ɺ ɻɸʃʋɿɯ ʆʉɺɯʊʀ 

 
127 

99 ɼʻʥʻʞʢʽʥ ɯ.ʄ., ʂʨʘʩʦʚʩʴʢʠʡ ʇ.ʆ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʍʄɸʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʆʉɺɯʊɯ 

 
128 

100 ʇʝʨʝʭʦʜʘ ʂ.ɺ. 

4G ʇʆʂʈʀʊʊʗ ɺ ʋʂʈɸɰʅɯ 

 
130 

101 ʅʘʟʘʨʝʥʢʦ ɸ.ʆ. 

ɺʇʃʀɺ ʄʆɹɯʃʔʅʀʍ ʆʇɽʈɸʊʆʈɯɺ ʅɸ ʈʆɿɺʀʊʆʂ IOT (INTERNET OF 

THINGS) 

 

 
131 

102 ɼʝʤ'ʷʥʯʫʢ ʆ.ʖ. 

ʂʆʅʎɽʇʎɯʗ ʈʆɿɺʀʊʂʋ ʇʈʆɻʈɸʄʅʆ-ʂʆʅʌɯɻʋʈʆɺɸʅʀʍ 

ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʄɽʈɽɾ 

 

 
132 

103 ɼʝʤ'ʷʥʯʫʢ ʆ.ʖ. 

ɸʅɸʃɯɿ ʆʉʅʆɺʅʀʍ ʇʈʆɹʃɽʄ ʈɽɸʃɯɿɸʎɯɰ ʄɽʈɽɾ SDN 

 
133 

104 ʄʘʭʣʫʥ ʃ.ʆ. 

ɸʅɸʃIɿ ʇʆɹʋɼʆɺʀ ʉʋʏɸʉʅʀʍ ʄɽʈɽɾ ʅɸ ɹɸɿI ʊʆʇʆʃʆɻIɰ MESH 

 
134 

105 ɻʨʠʛʦʨôʻʚ ʉ.ɯ. 

ʊɽʍʅʆʃʆɻɯɰ GPON ʊɸ FTTH ʋ ʉʋʏɸʉʅʀʍ ʄɽʈɽɾɸʍ ɼʆʉʊʋʇʋ 

 
136 

106 ʏʝʧʫʨ ʄ.ʂ. 

ʈʆɿʈʆɹʂɸ ɺɽɹ ʉɽʈɺɯʉʋ ɼʃʗ ʇʆʐʋʂʋ ʇʆʇʋʊʅʀʂɯɺ ʅɸ ʆʉʅʆɺɯ PYTHON 

 
137 

107 ʉʝʤʝʥʦʚʘ ʂ.ʖ. 

ɺʇʈOɺɸɼɾɽʅʅʗ ʂOʅʎɽʇʎɯɰ SMART CITY ɺ ʄ. ʂʀɭɺɯ 

 
138 

108 ʅʽʢʽʪʽʥ ʆ.ɻ. 

ʆʈɻɸʅɯɿɸʎɯʗ ɼɯɸɻʅʆʉʊʀʂʀ ʂʆʄʇ'ʖʊɽʈʅʆɰ ʄɽʈɽɾɯ 

 
139 

109 ʅʽʢʽʪʽʥ ʆ.ɻ. 

ʄɽɼʀʏʅɯ ɸʇɸʈɸʊʅʆ-ʂʆʄʇ'ʖʊɽʈʅɯ ʉʀʉʊɽʄʀ 

 
141 
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110 ɼʞʝʨʝʣʝʡʢʦ ɸ.ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɽʅɽʈɻʆɽʌɽʂʊʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʉʀʉʊɽʄɸʍ IoT 

 
142 

111 ɿʫʙʯʠʥʩʴʢʠʡ ɺ.ɺ. 

ɸʅɸʃɯɿ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗ M2M-ʊʈɸʌɯʂʋ ɺ ɹɽɿɼʈʆʊʆɺʀʍ ʄɽʈɽɾɸʍ 

ɿɺ'ʗɿʂʋ 

 
 

143 

112 ʂʫʪʦʚʠʡ ʉ.ʆ. 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʆʊʆʂʆʃʋ MQTT ʇʈʀ ʈʆɿʈʆɹʎɯ ʉʀʉʊɽʄʀ 

"ʈʆɿʋʄʅʀʁ ɼɯʄ" 

 
 

144 

113 ʊʨʦʮʝʥʢʦ ɼ.ʉ. 
MODERN CLOUD INFRASTRUCTURE OPTIONS 

 

145 

114 ʊʨʦʮʝʥʢʦ ɼ.ʉ. 
POPULARITY OF MULTI-CLOUD APPROACH GAINING 

 

147 

115 ɻʘʣʫʰʢʦ ɯ.ʆ. 

KUBERNETES VS. DOCKER: WHAT DOES IT REALLY MEAN? 

 

148 

116 ɻʘʣʫʰʢʦ ɯ.ʆ. 

WHATóS THE DIFFERENCE BETWEEN CONTAINERS AND VIRTUAL 

MACHINES 

 
 

150 

117 ʐʘʛʦʚʠʡ ʆ. ɺ. 
DEEP NEURAL NETWORK MODELS 

 

151 

118 ʐʘʛʦʚʠʡ ʆ. ɺ. 
ʂʆʄʇóʖʊɽʈʅʀʁ ɿɯʈ 

 

152 

119 ɿʽʣʴʙʝʨʰʪʝʡʥ ɺ.ɺ. 

VISUALIZATION IN COMIC ARTIST CLASSIFICATION USING DEEP NEURAL 

NETWORKS 

 
 

153 

120 ɿʽʣʴʙʝʨʰʪʝʡʥ ɺ.ɺ. 

LIBRARY FOR IMAGE ANALYSIS FOR VARIETY OF NEURAL NETWORK 

ARCHITECTURES 

 
 

154 

121 ʂʫʨʦʯʢʽʥʘ ʄ.ɻ. 
DEVELOPING AI-ENABLED DATABASE SYSTEM 

 

156 

122 ʂʫʨʦʯʢʽʥʘ ʄ.ɻ. 
INTRODUCTION TO AI DATABASES 

 

157 

123 ɹʦʡʢʦ ɭ.ɻ. 

ɿɸɹɽɿʇɽʏɽʅʅʗ ɺʀʉʆʂʆɰ ɺɯɼʄʆɺʆʉʊɯʁʂʆʉʊɯ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ 

ʉʀʉʊɽʄ 

 
 

158 

124 ʌʝʩʝʥʢʦ ʇ.ʆ., ʈʫʪʢʽʚʩʴʢʠʡ ɼ.ʉ. 

ʇɯɼɺʀʑɽʅʅʗ ʇʈʆʇʋʉʂʅʆɰ ɿɼɸʊʅʆʉʊɯ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʉʀʉʊɽʄ 

ɺ ʄɽʈɽɾɸʍ ʉʊɸʅɼɸʈʊʋ ɯɽɽɽ 802.11 

 
 

160 

125 ʄʫʟʠʯʫʢ ɯ.ɺ. 
ʉɽʈɺɯʉ-ʆʈɯɭʅʊʆɺɸʅɸ ɸʈʍɯʊɽʂʊʋʈɸ 

 

161 

126 ʄʘʣʠʰʝʥʢʦ ɼ.ʆ., ɺʘʩʽʥ ʄ.ʉ. 
ʄɽʊʆɼʀ ʇʆɹʋɼʆɺʀ ʄɽʈɽɾ ʄɯʉʔʂʆɻʆ ʄɸʉʐʊɸɹʋ 

 

163 

127 ɼʽʩʢʘʥʪ ʆ.ʆ., ʃʻʥʢʦʚ ɯ.ɺ. 
ʄɽʊʆɼ ɺʀʗɺʃɽʅʅʗ ʅɽʉʇʈɸɺʅʆʉʊɽʁ ɺ ʄʋʃʔʊʀʉɽʈɺɯʉʅʀʍ ʄɽʈɽɾɸʍ 

 

164 

128 ɻʨʝʯʘʥʘ ʆ.ɺ. 

DATA MINING  

 

165 

129 ʂʫʜʽʢ ɹʦʛʜʘʥ 

ANALYSIS OF THE APPROACHES TO THE DEVELOPMENT OF THE 

MULTIAGENT RECOMMENDER SYSTEM BASED ON THE FUZZY LOGIC 

 
 

167 

130 ɿʘʡʢʦʚ ɼ.ɸ. 

ʆʍʆʃʆɼɾɽʅʅʗ ʉɽʈɺɽʈʅʆɰ ʂɯʄʅɸʊʀ. ɺʀɹɯʈ ʉʀʉʊɽʄʀ 

ʂʆʅɼʀʎɯʆʅʋɺɸʅʅʗ 

 
 

168 
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131 ɹʫʨʴʷʥʩʴʢʠʡ ɸ.ʄ. 
ʊʀʇʀ ʇɸʄóʗʊɯ SSD 

 

170 

132 ɿʘʭʘʨʦʚʘ ʊ.ʆ. 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʄʆɼɽʃʖɺɸʅʅʗ 

ʊɸ ʌʆʈʄʋɺɸʅʅʗ ɺʀʂʈʆʁʆʂ ʅɸ ʄʆɺɯ ʉ#. 

 
 

171 

133 ʂʦʤʘʱʝʥʢʦ ɹ.ɼ. 
ʂʆʄʇ'ʖʊɽʈʅɸ ʇɸʄ'ʗʊʔ ECC RAM 

 

171 

134 ʂʦʤʘʱʝʥʢʦ ɹ.ɼ. 
NAT (ʊʈɸʅʉʃʗʎɯʗ ʄɽʈɽɾɽɺʀʍ ɸɼʈɽʉ) 

 

172 

135 ʉʘʚʯʫʢ ɭ.ɺ 
ɼʆʉʃɯɼɾɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɯʦʊ ʅɸ ʇʃɸʊʌʆʈʄɯ AWS 

 

173 

136 ɺʦʜʥʠʡ ɺʣʘʜ 
ʆʉʅʆɺʀ ʇʆɹʋɼʆɺʀ ɸʈʀʌʄɽʊʀʂʆ ʃʆɻɯʏʅʀʍ ʇʈʀʉʊʈʆɰɺ 

 

174 

137 ʆʥʫʯʠʥ ʄ.ʈ., ʎʚʠʢ ʆ.ʉ. 
BLUETOOTH. ʉʊɺʆʈɽʅʅʗ, ʈʆɿɺʀʊʆʂ, ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

176 

138 ʊʦʢʘʨʯʫʢ ɼ.ʆ. 
ʇʈʆʄʀʉʃʆɺʀʁ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ 

 

177 

139 ʉʚʠʱʫʢ ʄ.ʄ., ʉʦʪʥʠʢʦʚ ɸ.ɼ. 
ʊɽʍʅʆʃʆɻɯʗ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɽʈɺɯʉɯɺ çʍʄɸʈʅʆɻʆ ɻɽʁʄɯʅɻʋè 

 

178 

140 ʅʘʡʤʘʥ ɻ.ɻ. 
ɼʆʉʃɯɼɾɽʅʅʗ ʉʊʈʋʂʊʋʈʀ ʂʆʈʇʆʈɸʊʀɺʅʆɰ ʄɽʈɽɾɯ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 

179 

141 ʅʘʡʤʘʥ ɻ.ɻ. 
ʇʈʀɿʅɸʏɽʅʅʗ ʂʆʈʇʆʈɸʊʀɺʅʀʍ ɺɯʈʊʋɸʃʔʅʀʍ ʄɽʈɽɾ 

 

180 

142 ʏʠʞʝʚʩʴʢʘʄ.ɸ. 

ʂʃɸʉʀʌɯʂɸʎɯʗ ʉʀʉʊɽʄ ˈʈʆɿʋʄʅʆɻʆ ɼʆʄʋớ ɿɸ ʊɽʍʅʆʃʆɻɯɭʖ 

ɺɿɸɭʄʆɼɯɰ ʊɸ ʉʇʆʉʆɹʆʄ ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ 

 
 

182 

143 ʑʝʨʙʘ ɼ. ʄ. 

ɻʈɸʌɯʏʅʀʁ ɼʀɿɸʁʅɽʈ: 3D ɼʀɿɸʁʅɽʈ, ɻɽʁʄɼʀɿɸʁʅɽʈ, ʊɺʆʈɽʎʔ 

ɯɻʈʆɺʆɰ ɻʈɸʌɯʂʀ, ɺɯɿʋɸʃɯɿɸʊʆʈ ɽʌɽʂʊɯɺ, ʇʈʆɽʂʊʋɺɸʃʔʅʀʂ 

ɼʆʄɸʐʅɯʍ ʈʆɹʆʊɯɺ 

 

 

183 

144 ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʖ. 
ʈʆɿʋʄʅʀʁ ʆʌɯʉ. ʊɽʍʅʆʃʆɻɯɰ, ʑʆ ɿʄɯʅʖʖʊʔ ɾʀʊʊʗ 

 

185 

145 ɻʘʣʫʱʘʢ ɸ.ʄ. 
ɸʂʊʋɸʃʔʅɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɼɽʃɯ BIG DATA ʋ ʈɯɿʅʀʍ ʉʌɽʈɸʍ 

 

186 

146 ɻʘʣʫʱʘʢ ɸ.ʄ. 

ʈɽɸʃɯɿɸʎɯʗ ʂʆʅʎɽʇʎɯɰ BIG DATA ʅɸ ɹɸɿɯ ʆʇɽʈɸʊʆʈɸ ʄʆɹɯʃʔʅʆɻʆ 

ɿɺóʗɿʂʋ 

 
 

188 

147 ʇʦʩʪʝʣʴʥʠʢʦʚ ɺ.ʄ. 

ʗʂ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ ɺʀʂʆʈʀʉʊʆɺʋɭ BIG DATA: ɸʈʍɯʊɽʂʊʋʈɸ ʊɸ ɸʅɸʃɯɿ 

IOT-ʉʀʉʊɽʄ 

 
 

190 

148 ʉʨʽʙʥʘɯ.ʄ., ʏʦʨʥʘ ɺ.ʄ. 
ʄɯɾʄɽʈɽɾɽɺʀʁ ɽʂʈɸʅ ï ʆɼʀʅ ɿ ʄɽʍɸʅɯɿʄɯɺ ɿɸʍʀʉʊʋ ʄɽʈɽɾɯ 

 

190 

149 ʊʢʘʣʝʥʢʦ ʆ.ʄ., ʅʽʢʽʪʝʥʢʦ ʆ.ʈ. 
ɯɼɽʅʊʀʌɯʂɸʎɯʗ ʂʆʈʀʉʊʋɺɸʏɯɺ ʊɸ ʇʆʉʃʋɻ ʅɸ ɹɸɿɯ ʇʃɸʊʌʆʈʄʀ IMS 

 

192 

150 ʈʦʩʪʦʚʝʮʴʢʠʡ ɭ.ʉ. 
ʅɽʁʈʆʅɯ ʄɽʈɽɾɯ ɺ ʉʀʉʊɽʄɸʍ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

 

193 

151 ʂʦʚʪʫʥ ɸ.ʈ., ʇʦʣʦʥʝʚʠʯ ʆ.ɺ. 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ Z-WAWE ɼʃʗ ʇʆɹʋɼʆɺʀ ʄɽʈɽɾ IOT 

 

195 

152 ʇʽʩʢʫʥ ʆ.ʆ. 
ʇʈʆɽʂʊʋɺɸʅʅʗ ʉʀʉʊɽʄʀ "ʈʆɿʋʄʅʀʁ ɼɯʄ" ʅɸ ɹɸɿɯ ARDUINO 

 

196 

153 ʅʦʚʽʢ ʆ.ʉ. 

ʆɻʃʗɼ ʇʈʀʂʃɸɼɯɺ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ɺɯʈʊʋɸʃɯɿɸʎɯɰ 

ʆʇɽʈɸʊʆʈɸʄʀ ɿɺ'ʗɿʂʋ 

 
 

197 
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154 ʅʦʚʽʢ ʆ.ʉ. 
ɽɺʆʃʖʎɯʗ ʄɽʈɽɾ ʄʆɹɯʃʔʅʆɻʆ ɿɺ'ʗɿʂʋ 

 

200 

155 ʇʝʨʝʢʫʧʢʦ ʄ.ɺ. 
ʊɽʍʅʆʃʆɻɯʏʅɸ ʉʊʈʋʂʊʋʈɸ ʈʀʅʂʋ ɯʆʊ 

 

202 

156 ɾʠʣʘ ʊ.ʄ. 
ʇʈʆɽʂʊʋɺɸʅʅʗ ʍʄɸʈʅʆɰ ʇʃɸʊʌʆʈʄʀ ɼʃʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 

203 

157 ʂʨʘʚʯʝʥʢʦ ʈ.ʉ. 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʉʀʉʊɽʄʀ ɺɯʈʊʋɸʃɯɿɸʎɯɰ ʉɽʈɺɽʈʅʀʍ ʉʊɸʅʎɯʁ ɼʃʗ 

ɸɺʊʆʄɸʊʀɿɸʎɯɰ ɰʍ ʈʆɹʆʊʀ 

 
 

204 

158 ʄʘʥʝʣʶʢ ɸ.ʆ. 

ʆʇʊʀʄɯɿɸʎɯʗ ɹɽɿʇʈʆɺʆɼʆɺʆɰ ʄɽʈɽɾɯ ɼʆʉʊʋʇʋ ʗʂ ʐʃʗʍ ɼʆ 

ʇʈʀʉʂʆʈɽʅʅʗ ʈʆɹʆʊʀ ʆʌɯʉʋ 

 
 

206 

159 ʄʘʣʝʥʴʢʠʡ ʆ.ɸ 
ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ɼʃʗ ʊɽʉʊʋɺɸʅʅʗ ʉʊʋɼɽʅʊɯɺ 

 

207 

160 ɻʨʽʥʝʚʠʯ ʇ.ɸ. 

ʈʆɿʈʆɹʂɸ ɹʈɸʋɿɽʈʅʆɰ ɻʈʀ ˈELONICA ONLINEớ ʅɸ ʄʆɺɯ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ JAVASCRIPT 

 
 

207 

161 ɭʟʽʢʦʚ ʉ.ɻ. 
ʈʆɿʈʆɹʂɸ ʇʈʆɽʂʊʋ ɺɯɼʄʆɺʆʉʊɯʁʂʆɻʆ ʂʃɸʉʊɽʈʋ ʅɸ ɹɸɿɯ VMWARE 

 

208 

162 ʊʨʦʷʥʦʚ ɼ.ɭ. 

ʈʆʃʔ ʉʀʉʊɽʄ ʎɽʅʊʈɸʃɯɿʆɺɸʅʆɻʆ ʂʆʅʊʈʆʃʖ ɿɸ ʆɹʉʃʋɻʆɺʋɺɸʅʅʗʄ 

ʂʆʄʇ'ʖʊɽʈʅʀʍ ʉʀʉʊɽʄ ɺ ɾʀʊʊɯ ʇɯɼʇʈʀɭʄʉʊɺɸ 

 
 

209 

163 ɻʫʩʘʢʦʚʩʴʢʠʡ ɸ.ɺ. 

ʈʆɿʈʆɹʂɸ ʄɽʊʆɼʀʂʀ ɸɺʊʆʈʀɿɸʎɯɰ ʂʆʈʀʉʊʋɺɸʏɸ ʅɸ ʆʉʅʆɺɯ 

ʅɽʁʈʆʄɽʈɽɾɽɺʆɰ ʊɽʍʅʆʃʆɻɯɰ 

 
 

210 

164 ɹʨʽʪ ʗ.ʆ. 

çɼɽʉʂʊʆʇ-ɼʆɼɸʊʆʂ çIBUILDERè ɼʃʗ ʆɹʈɸʍʋɺɸʅʅʗ ʂʆʐʊʆʈʀʉʋ 

ɹʋɼɯɺʅʀʎʊɺɸ ʇʈʀɺɸʊʅʆɻʆ ɹʋɼʀʅʂʋè 

 
 

211 

165 ʉʢʨʠʥʥʠʢ ɸ.ʉ. 
ʐʊʋʏʅɯ ʅɽʁʈʆʅʅɯ ʄɽʈɽɾɯ 

 

211 

166 ʉʢʨʠʥʥʠʢ ɸ.ʉ. 
ʄɽʊʆɼʀ ʄɸʐʀʅʅʆɻʆ ʅɸɺʏɸʅʅʗ 

 

212 

167 ʄʦʟʛʦʚʠʡ ɸ.ɯ., ɿʘʤôʷʪʥʠʡ ɺ.ʆ. 
ɸʅɸʃɯɿ ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʊɽʈʅɽʊ ʈɽʏɽʁ ɺ çʈʆɿʋʄʅɯʁ ʄɽɼʀʎʀʅɯè 

 

213 

168 ʉʪʘʚʠʮʴʢʘ ʖ.ɺ. 

ʋʇʈɸɺʃɯʅʅʗ ɼʆʈʆɾʅɯʄ ʈʋʍʆʄ ʄɽɻɸʇʆʃɯʉʋ ʅɸ ɹɸɿɯ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ ɺɯɼɽʆʉʇʆʉʊɽʈɽɾɽʅʅʗ 

 
 

214 

169 ʊʝʨʝʱʝʥʢʦ ɺ.ɺ., ʃʫʢʘʮʴʢʠʡ ɭ.ɼ. 
ɺʀʂʆʈʀʉʊɸʅʅʗ NFC ʄɯʊʆʂ ʋ ɺʀʑʀʍ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ 

 

215 

170 ʄʘʩʣʦʚʘ ʄ.ʇ., ʃʫʢʘʮʢʠʡ ɽ.ɼ. 

ʇʈʀʄɽʅɽʅʀɽ ɺʀʈʊʋɸʃʔʅʆʁ ʈɽɸʃʔʅʆʉʊʀ ʇʈʀ ʇʆɼɻʆʊʆɺʂɽ 

ʉʇɽʎʀɸʃʀʉʊʆɺ ɺ ʆɹʃɸʉʊʀ ʊɽʃɽʂʆʄʄʋʅʀʂɸʎʀʁ 

 
 

217 

171 ʃʫʢʘʮʴʢʠʡ ɭ.ɼ., ɺʘʣʴʯʝʥʢʦ ʆ.ɯ. 

ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ ɹɽɿʇɽʂʀ ʋʏɸʉʅʀʂɯɺ ʉʇʆʈʊʀɺʅʀʍ ɿɸʍʆɼɯɺ 

 
 

218 

172 ɺʽʪʫʩʝʚʠʯ ɭ. ʉ. 

ʈʆɿʈʆɹʂɸ ʄʆɹɯʃʔʅʆɻʆ ɼʆɼɸʊʂʋ çɿɽʃɽʅɸ ʇʃɸʅɽʊɸè ɼʃʗ 

ʂʆʄʋʅɯʂɸʎɯɰ ʆɼʅʆɼʋʄʎɯɺ ʊɸ ɺʀʈɯʐɽʅʅʗ ʉʇɯʃʔʅʀʍ ʇʈʆɹʃɽʄ ʅɸ 

ʊɽʍʅʆʃʆɻɯɰ UNITY 

 
 

220 

173 ʂʦʨʦʪʢʦʚ ʉ.ʉ. 
ʇɽʈɽɺɸɻʀ ʍʄɸʈʅʀʍ ʆɹʏʀʉʃɽʅʔ 

 

220 



13 
 

174 ʂʦʨʦʙʢʽʥ ɸ.ʖ. 

ʈʆɿɺʀʊʆʂ ʄʆɹɯʃʔʅʆɻʆ ʉʊɯʃʔʅʀʂʆɺʆɻʆ ɿɺ'ɿʂʋ 

 

221 

175 ʇʘʚʣʝʥʢʦ ɺ. ʉ. 

ʈʆɿʈʆɹʂɸ ʄɽʊʆɼʋ ɯʅɺɽʅʊɸʈʀɿɸʎɯɰ ʆɹʃɸɼʅɽʅʅʗ ʊɸ ʄʆʅɯʊʆʈʀʅɻʋ 

ʏɽʈɽɿ WEB-ɯʅʊɽʈʌɽʁʉ 

 
 

223 

176 ʉʤʦʣʽʡ ʂ.ɺ., ʄʘʨʽʥʝʩʢʦ ʇ.ʆ., ʍʨʠʩʪʝʚʠʯ ʆ.ʉ., ʐʪʽʤʤʝʨʤʘʥ ɸ.ʄ 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʊʀ ʊʋʈʅɯʂɽʊɯɺ ʂʀɰɺʉʔʂʆɻʆ ʄɽʊʈʆʇʆʃɯʊɽʅʋ 

ʊɸ ʄʆɾʃʀɺɯʉʊʔ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʁʆɻʆ ʈʆɹʆʊʀ 

 
 

224 

177 ʈʦʟʚʘʜʩʴʢʠʡ ɹ.ʇ. 

ʆɻʃʗɼ ʇʈʆɹʃɽʄʀ ɺʀʗɺʃɽʅʅʗ ɿʆɹʈɸɾɽʅʅʗ ʃʖɼʀʅʀ ʇʈʀ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʉʆɹɯɺ ɺɯɼɽʆʉʇʆʉʊɽʈɽɾɽʅʅʗ 

 

226 

178 ʈʫʜʝʥʢʦ ʅ.ɺ. 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʆɹʋɼʆɺʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʈɽɻʋʃʖɺɸʅʅʗ ɿ 

ɼʀʌɽʈɽʅʎɯɸʃʔʅʀʄ ɿɺ'ʗɿʂʆʄ ʇʆ ʌɸɿɯ ɺʍɯɼʅʆɻʆ ʉʀɻʅɸʃʋ 

 
 

227 

179 ʉʘʛʘʡʜʘʢ ɺ.ɸ. 
ɺʀʈʊʋɸʃʀɿɸʎʀʗ ʉɽʊɽɺʓʍ ʌʋʅʂʎʀʁ EPC 

 

228 

180 ɺʦʣʦʱʫʢ ʄ. ʆ. 

ʄɸʈʐʈʋʊʀɿɸʎɯʗ ɿ ʂʆʅʊʈʆʃɽʄ ɹɸʃɸʅʉʋ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʇʆʊʆʂɯɺ 

 
 

230 

181 ɻʨʠʰʘʥ ɸ.ʇ., ɿʦʣʦʪʫʭʽʥʘ ʆ.ɸ. 

ʈʆɿʈʆɹʂɸ WEB-ɼʆɼɸʊʂʋ ɼʃʗ ɺʆʃʆʊɽʈʉʔʂʆɻʆ ʈʋʍʋ ɼʆʇʆʄʆɻʀ 

ɼʀʊʗʏʀʄ ɹʋɼʀʅʂɸʄ 

 
 

231 

182 ʂʘʪʢʦʚ ʖ. ɯ., ʐʘʰʣʦʚ ɸ.ɺ. 

ʂɯɹɽʈʅɽʊʀʏʅɯ ʉʀʉʊɽʄʀ ɺɯɼɽʆʉʇʆʉʊɽʈɽɾɽʅʅʗ ɼʃʗ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɹɽɿʇɽʂʀ ʆɹ'ɭʂʊɯɺ ʇɯɼʇʈʀɭʄʉʊɺɸ ʂʈʀʊʀʏʅʆɰ ɯʅʌʈɸʉʊʈʋʂʊʋʈʀ 

 
 

232 

183 ʂʘʪʢʦʚ ʖ. ɯ., ɺʝʨʛʫʥ ɼ.C 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿɻʆʈʊɸʅʅʗ ʄɯʂʈʆʉɽʈɺɯʉʅʀʍ ɼʆɼɸʊʂɯɺ 

ɿɸ ɼʆʇʆʄʆɻʆʖ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ ʂʆʅʊɽʁʅɽʈɸʄʀ 

 
 

234 

184 ʊʦʨʦʰʘʥʢʦ ʗ.ɯ. 

ɯɼɽʅʊʀʌɯʂɸʎɯʗ ʂʃʖʏʆɺʀʍ ʇɸʈɸʄɽʊʈɯɺ ɽʌɽʂʊʀɺʅʆʉʊɯ 

ɹɽɿʇʈʆɺʆɼʆɺʀʍ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʄɽʈɽɾ 

 
 

236 

185 ʊʦʨʦʰʘʥʢʦ ʆ. ʉ., ʂ̔ʩ ɻ.ʗ. 

ʋʇʈɸɺʃɯʅʅʗ ʇʆʊʆʂɸʄʀ ɺ ʉɽʅʉʆʈʅʀʍ ʄɽʈɽɾɸʍ 

ʅɸ ʆʉʅʆɺɯ ʄɽʍɸʅɯɿʄʋ ʉʇʈʗʄʆɺɸʅʆɰ ɼʀʌʋɿɯɰ 

 
 

238 

186 ʊʢʘʯʝʥʢʦ ʆ.ʄ., ɻʦʣʫʙʝʥʢʦ ʆ.ɯ. 
ɿɸɺɼɸʅʅʗ ʉʀʉʊɽʄ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʉʄɸʈʊ-ʄɯʉʊɸʍ 

 

239 

187 ʈʦʩʪʦʚʝʮʴʢʠʡ ɭ.ʉ., ʐʪʽʤʤʝʨʤʘʥ ɸ.ʄ. 
ʅɽʁʈʆʅɯ ʄɽʈɽɾɯ ɺ ʉʀʉʊɽʄɸʍ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ 

 

240 

188 ɸʣʝʢʩʘʥʜʨʦʚ ʄ.ɺ. 
ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ʈʆɿʇʆɼɯʃʋ ʊʈɸʌɯʂʋ ʄɽʈɽɾɯ IP/MPLS 

 

242 

189 ɹʘʚʝʥʢʦ ɸ.ʆ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ WEBSOCKET ɼʃʗ ʇɽʈɽɼɸʏɯ ɼɸʅʀʍ ɺ 

ʈɽɾʀʄɯ ʈɽɸʃʔʅʆɻʆ ʏɸʉʋ 

 
 

243 

190 ʂʦʩʝʥʢʦ ʂ.ʄ. 
ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʇʈʆɼɸɾʋ ʇʆʉʃʋɻ ɺ GSM-ʆʇɽʈɸʊʆʈɸʍ 

 

244 

191 ʂʫʙʘʣʴʩʴʢʠʡ ʆ.ɺ., ʌʨʘʥʢʦʚ ɼ.ɸ. 
ʊɽʍʅʆʃʆɻɯɰ ʇʆɹʋɼʆɺʀ ʄʆɹɯʃʔʅʀʍ ʄɽʈɽɾ ɼʃʗ ɯʆʊ 

 

245 

192 ʂʦʣʦʜʶʢ ɸ.ɺ. 

ʅɸɺʏɸʃʔʅɸ ʇʈʆɻʈɸʄɸ ɼʃʗ ɺʀɺʏɽʅʅʗ ɽʃɽʄɽʅʊɯɺ ʃɯʅɯʁʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ 

 
 

246 
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ʊʝʨʝʱʝʥʢʦ ɯ.ʂ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʄɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ʈʆɿʈʆɹʂɸ ʄɸʂɽʊɸ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ɼʃʗ ʂʃɸʉʀʌɯʂɸʎɯɰ ɼɸʅʀʍ ɺɯɼ 

ʉɽʅʉʆʈʅʀʍ ʇʈʀʉʊʈʆɰɺ 

 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʾʚ ʤʝʨʝʞʽ ʙʫʚ ʜʦʩʣʽʜʞʝʥʠʡ 

ʥʘʩʪʫʧʥʠʡ ʤʘʢʝʪ ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ: ʣʘʥʮʶʛ ʟ ʩʝʥʩʦʨʥʦʛʦ, ʘʛʨʝʛʘʪʫʽ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ. 

ʉʝʥʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ (ʉʇ) ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʠʣʘʜ ʧʝʨʝʜʘʯʽ, ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʠʡ ʥʘʙʽʨ 

ʜʘʪʯʠʢʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʘʢʝʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʪʬʦʨʤʘ Genuino 101 ʽ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Arduino IDE. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʉʇ ʥʘʚʝʜʝʥʘ ʚ [1]. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ ʚʽʜ ʉʇ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʤʘʢʝʪ 

ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʜʘʥʽ ʟ ʷʢʠʭ ʟ'ʷʚʠʣʠʩʷ ʪʨʝʥʫʚʘʣʴʥʠʤ ʩʝʪʦʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʥʥʦʾ 

ʤʝʨʝʞʽ. 
 

 

 

ʈʠʩʫʥʦʢ 1 - ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 

 

ɸʛʨʝʛʫʶʯʠʡ ʧʨʠʩʪʨʽʡ (ʰʣʶʟ/ʤʘʨʰʨʫʪʠʟʘʪʦʨ) ʟʘʙʝʟʧʝʯʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʫʟʣʘʤʠ ʩʠʩʪʝʤʠ: 

ʟʚ'ʷʟʦʢ ʤʽʞ ʉʇ ʪʘ ʰʣʶʟʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ Bluetooth, ʟʚ'ʷʟʦʢ ʤʽʞ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʦʤ ʽ ʩʝʨʚʝʨʦʤ - ʧʦ ʙʝʟʜʨʦʪʦʚʽʡ ʤʝʨʝʞʽ Wi-Fi. 

ɺʽʜʧʦʚʽʜʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨ/ʰʣʶʟ ʧʦʚʠʥʝʥ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʙʠʜʚʽ ʪʝʭʥʦʣʦʛʽʾ. ɼʣʷ ʤʘʢʝʪʘ 

ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʣʘʪʬʦʨʤʘ Intel Edison [2]. ʅʘ ʨʠʩ.2. ʥʘʚʝʜʝʥʘ ʬʦʪʦʛʨʘʬʽʷ ʨʝʘʣʽʟʦʚʘʥʦʛʦ 

ʘʛʨʝʛʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 
 

 

 

ʈʠʩʫʥʦʢ 2 - ʌʦʪʦʛʨʘʬʽʷ ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʘʛʨʝʛʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ 
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ʎʝʥʪʨʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ (ʩʝʨʚʝʨ) ʦʙʨʦʙʣʷʻ ʜʘʥʽ ʟ ʫʩʽʭ ʚʫʟʣʽʚ ʩʠʩʪʝʤʠ. ɺʦʥʦ ʧʨʝʜʩʪʘʚʣʷʻ  

ʽʟ ʩʝʙʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʦʪʨʠʤʫʻ ʜʘʥʽ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ, ʽ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʝʙ 

ʽʥʪʝʨʬʝʡʩʫ - ʽʤʽʪʘʮʽʾ çʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴè. 

ʉʝʨʚʝʨ ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʧʨʦʛʨʘʤʥʽʡ ʧʣʘʪʬʦʨʤʽ Node.js [3]. ʅʘ ʨʠʩ. 3. ʥʘʚʝʜʝʥʘ ʩʭʝʤʘ 

ʤʘʢʝʪʘ ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʥʘ ʷʢʦʾ ʧʨʦʚʦʜʠʣʠʩʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʘʥʠʭ 

ʚʽʜ ʉʇ. 

ɼʣʷ ʥʘʙʦʨʫ ʜʘʪʯʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʰʠʨʝʥʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʽ ʜʘʪʯʠʢʠ ʩʝʨʽʾ MQ 

ʚʠʨʦʙʥʠʮʪʚʘ Winsen Electronics Technology Co Ltd: MQ-3, MQ-5 ʽ MQ-7. ɼʘʪʯʠʢ MQ-3 ʨʝʘʛʫʻ 

ʥʘ ʧʘʨʠ ʩʧʠʨʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʝʪʝʢʪʫʚʘʪʠ ʪʘʢʽ ʟʘʛʨʦʟʠ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʚʠʪʽʢ ʙʝʥʟʦʣʫ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ (ʙʝʥʟʦʣ ï ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʝ ʣʝʪʶʯʘ ʨʝʯʦʚʠʥʘ, ʩʠʣʴʥʠʡ ʢʘʥʮʝʨʦʛʝʥ ʽ ʧʨʠ 

ʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚ ʧʦʚʽʪʨʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʡ; ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ). ɼʘʪʯʠʢ MQ ʨʝʘʛʫʻ ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ (ʙʫʪʘʥ, ʤʝʪʘʥ, ʧʨʦʧʘʥ). ɼʘʪʯʠʢ MQ-7 

ʨʝʘʛʫʻ ʥʘ ʤʦʥʦʦʢʩʠʜ ʚʫʛʣʝʮʶ (ʯʘʜʥʠʡ ʛʘʟ) ʽ ʚʦʜʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʘʛʦʨʷʥʥʷ ʥʘ 

ʨʘʥʥʽʡ ʩʪʘʜʽʾ. 
 

 

ʈʠʩʫʥʦʢ 3 - ʉʭʝʤʘ ʤʘʢʝʪʘ ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

 
 

ɼʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʟʙʠʨʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʘʥʘʣʦʛʦʚʠʭ ʜʘʥʠʭ - ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ. 

ɼʘʪʯʠʢ ʟ ʜʝʷʢʠʤ ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ ʬʽʢʩʫʻ ʟʥʘʯʝʥʥʷ, ʧʝʨʝʜʘʶʯʠ ʡʦʛʦ ʥʘ ʘʥʘʣʦʛʦʚʦ- 

ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɸʎʇ). ʉʠʛʥʘʣ ʟ ɸʎʇ ʚʽʜʧʨʘʚʣʷʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨ, ʷʢʠʡ ʚʠʨʽʰʫʻ 

ʟʘʚʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʝʯʦʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʤʽʥʠ ʚʠʭʽʜʥʦʛʦ ʥʘʧʨʫʛʠ ʩʝʥʩʦʨʘ, 

ʷʢʝ ʚʠʤʽʨʶʻʪʴʩʷ ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʧʦʪʦʯʥʦʤʫ ʟʥʘʯʝʥʥʷʤ ʽ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ. ɼʘʣʽ ʩʠʛʥʘʣ, 

ʧʝʨʝʪʚʦʨʝʥʠʡ ʟ ʜʦʧʦʤʦʛʦʶ ɸʎʇ, ʧʦʜʘʻʪʴʩʷ ʥʘ ʮʠʬʨʦʚʠʡ ʙʣʦʢ, ʷʢʠʡ ʨʝʻʩʪʨʫʻ ʚʩʽ ʥʘʜʽʡʰʣʠ 

ʟʥʘʯʝʥʥʷ ʽ ʬʦʨʤʫʻ ʾʭ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʚʝʢʪʦʨ. 

ɺʭʦʜʘʤʠ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʙʫʜʫʪʴ ʜʘʪʯʠʢʠ ʟʘʧʘʭʽʚ. 

ɼʦʚʞʠʥʘ ʚʠʭʽʜʥʠʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʟʘʧʘʭʽʚ, ʷʢʽ ʧʦʚʠʥʥʘ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʤʝʨʝʞʫ, ʧʣʶʩ ʦʜʠʥ ʚʝʢʪʦʨ, ʷʢʠʡ ʤʠ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʟʘʧʘʭ ʥʝ ʚʠʟʥʘʯʝʥʠʡ. 

ʌʫʥʢʮʽʷ ʘʢʪʠʚʘʮʽʾ - ʩʠʛʤʦʾʜʘʣʴʥʘ. ɰʾ ʤʘʪʝʤʘʪʠʯʥʘ ʬʦʨʤʫʣʘ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 
 

ʋ ʩʠʛʤʦʠʜʘʣʴʥʦʡ ʬʫʥʢʮʽʾ ʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʱʦʜʦ ʽʥʰʠʭ ʬʫʥʢʮʽʡ ʘʢʪʠʚʘʮʽʾ: 

- ʚʘʨʽʶʻʤʦ ʢʫʪ ʥʘʭʠʣʫ ʬʫʥʢʮʽʾ ʟʘʚʜʷʢʠ ʟʤʽʥʶʚʘʥʦʤʫ ʧʘʨʘʤʝʪʨʫ Ŭ; 

- ʚʠʭʽʜʥʝ ʟʥʘʯʝʥʥʷ ʣʝʞʠʪʴ ʚ ʜʽʘʧʘʟʦʥʽ [0,1]; 

- ʧʨʦʩʪʘ ʧʦʭʽʜʥʘ: 
 

- ʜʠʬʝʨʝʥʮʽʶʻʪʴʩʷ ʥʘ ʚʩʽʡ ʦʩʽ ʘʙʩʮʠʩ, ʱʦ ʙʣʘʛʦʪʚʦʨʥʦ ʚʧʣʠʚʘʻ ʥʘ ʥʘʚʯʘʥʥʷ; 

- ʧʦʩʠʣʶʻ ʤʘʣʽ ʩʠʛʥʘʣʠ ʙʽʣʴʰʝ, ʥʽʞ ʚʝʣʠʢʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʘʧʦʙʽʛʪʠ ʥʘʩʠʯʝʥʥʷ. 
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ʇʦʧʝʨʝʜʥʽʡ ʝʪʘʧ - ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʪʠʩʷ ʟ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʥʘ ʚʭʦʜʽ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ 

ʩʪʘʥʜʘʨʪʽʚ ʟʘʧʘʭʽʚ, ʷʢʽ ʧʦʚʠʥʥʘ ʨʦʟʨʽʟʥʷʪʠ ʤʝʨʝʞʫ. ʎʽ ʩʪʘʥʜʘʨʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʤʝʨʝʞʽ ʧʽʜʙʽʨ ʢʽʣʴʢʦʩʪʽ ʰʘʨʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʥʝʡʨʦʥʽʚ ʚ ʥʠʭ 

ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. ɿʘʜʘʚʰʠ ʩʪʨʫʢʪʫʨʫ ʤʝʨʝʞʽ, ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ 

ʚʝʣʠʯʠʥʫ ʩʠʥʘʧʩʠʯʥʦʛʦ ʟʚ'ʷʟʢʫ. ʎʷ ʧʨʦʙʣʝʤʘ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʚʯʘʥʥʷ ʤʝʨʝʞʽ. ʗʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʷʢʦʩʪʽ ʧʽʜʙʦʨʫ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʘ ʚʦʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʙʫʜʫʪʴ 

ʟʘʣʝʞʘʪʠ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʯʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʢʽʣʴʢʽʩʪʴ ʽʪʝʨʘʮʽʡ ʥʘʚʯʘʥʥʷ, ʷʢʽʩʪʴ ʧʽʜʙʦʨʫ 

ʪʨʝʥʫʚʘʣʴʥʠʭ ʩʝʪʽʚ, ʯʘʩ ʥʘʚʯʘʥʥʷ, ʨʽʚʥʷ ʜʦʚʽʨʠ ʤʝʨʝʞʽ, ʰʚʠʜʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. ʊʘʨʭʦʚ ɼ.ɸ. ʅʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ. ʉʧʨʘʚʦʯʥʠʢ. ï ʄ.: ʈʘʜʠʦʪʝʭʥʠʢʘ, 2017. 
2. ʏʝʨʥʷʢ ʃ. ʇʣʘʪʬʦʨʤʘ ʀʥʪʝʨʥʝʪʘ-ʚʝʱʝʡ // ʆʪʢʨʳʪʳʝ ʩʠʩʪʝʤʳ. ʉʋɹɼ. 2018.- ˉ7. ï ʉ.44- 

45. 

3. Recommendation Y.2069. Framework of the WEB of Things. ITU-T, July 2012, Geneva. 

 
 

ʊʝʨʝʱʝʥʢʦ ɯ.ʂ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʄɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɸʈʍɯʊɽʂʊʋʈɸ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ɰʍ ʊɸ ʊɽʍʅɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ 

 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ - ʮʝ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ʙʫʜʴ-ʷʢʦʾ ʦʙʣʘʩʪʽ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʩʥʫʻ ʜʫʞʝ 

ʙʘʛʘʪʦ ʚʠʜʽʚ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʪʠʧʽʚ (ʦʩʥʦʚʥʠʡ) ʥʝ ʽʩʥʫʻ, ʪʘʢ ʷʢ ʧʝʨʰʽ ʩʧʨʦʙʠ 

ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʜʘʥʫ ʦʙʣʘʩʪʴ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʩʴʦʛʦ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ, ʽ ʜʘʥʠʡ ʧʨʦʮʝʩ ʱʝ 

ʥʝ ʟʘʢʽʥʯʠʚʩʷ [1]. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʙʝʟʣʽʯʽ ʨʦʟʨʽʟʥʝʥʠʭ 

ʩʠʩʪʝʤ, ʪʘʢʽ, ʷʢ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè ʚʽʜ ʨʽʟʥʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʷʜʫ ʧʨʦʙʣʝʤ: 

- ʉʪʚʦʨʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʜʘʨʪʽʚ. 

- ʅʘʜʤʽʨʥʝ ʨʝʛʣʘʤʝʥʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ. 

- ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʩʪʘʥʜʘʨʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʣʦʙʽʶʚʘʥʥʷ ʽʥʪʝʨʝʩʽʚ ʦʢʨʝʤʠʭ 
ʢʦʤʧʘʥʽʡ ʚ ʟʙʠʪʦʢ ʟʘʛʘʣʴʥʠʭ ʟʘʜʘʯ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

- ɼʦʚʛʽ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʢʠ ʩʪʘʥʜʘʨʪʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʾʭ ʤʦʨʘʣʴʥʦʤʫ ʩʪʘʨʽʥʥʷ, ʪʘʢ ʷʢ ʚʦʥʠ 
ʥʝ ʚʩʪʠʛʘʶʪʴ ʟʘ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ ʥʘ ʾʭ ʨʘʥʥʴʦʤʫ ʝʪʘʧʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʜʚʽ ʦʩʥʦʚʥʽ ʘʨʭʽʪʝʢʪʫʨʠ: ʧʨʦʛʨʘʤʥʫ ʽ ʬʽʟʠʯʥʫ. 

ʋʤʦʚʥʦ ʧʨʦʛʨʘʤʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 7 ʨʽʚʥʽʚ: 

1. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ - ʮʝ ʜʘʪʯʠʢʠ ʽ ʝʣʝʢʪʨʦʥʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʟʜʘʪʥʽ ʧʽʜʢʣʶʯʘʪʠʩ ̫ʜʦ 

çʨʝʯʘʤè ʽ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʚʽʜ ʥʠʭ. 

2. ɼʘʪʯʠʢʠ ʟʙʠʨʘʶʪʴ ʜʘʥʽ, ʘʣʝ ʥʘʤ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʾʭ ʚ ʟʨʦʟʫʤʽʣʠʡ ʬʦʨʤʘʪ ʽ 
ʧʽʜʢʣʶʯʠʪʠ ʮʝʡ ʧʨʠʩʪʨʽʡ ʜʦ ʩʠʩʪʝʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʪʦʢʦʣ ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʷʢʠʡ 

ʧʦʪʨʽʙʥʦ ʥʘʣʘʰʪʫʚʘʪʠ. 

3. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ. ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʦ ʙʝʟʜʨʦʪʦʚʦʾ ʘʙʦ ʧʨʦʚʽʜʥʦʾ 

ʤʝʨʝʞʽ. ʎʷ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʝʢʩʪʫ ʽ ʜʦʤʝʥʫ. 

4. ɸʢʫʤʫʣʷʮʽʷ ʜʘʥʠʭ. ʄʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʘʥʠʡ ʰʘʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʪʘ 
ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ. ɼʘʥʠʡ ʰʘʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʠʪʴ çʤʦʙʽʣʴʥʠʡè ʜʣʷ ʚʥʝʩʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʟʤʽʥ. 

5. ɸʙʩʪʨʘʛʫʚʘʥʥʷ ʜʘʥʠʭ. ɿʽʙʨʘʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʘʙʦ ʜʣʷ 
ʮʽʣʝʡ ʟʚʽʪʥʦʩʪʽ. ʎʝ ʚʘʞʣʠʚʠʡ ʰʘʨ, ʚ ʷʢʠʡ ʚʭʦʜʠʪʴ ʬʘʢʪʠʯʥʠʡ ʩʪʚʦʨʶʚʘʥʝ ʨʽʰʝʥʥʷ ʽ ʙʽʟʥʝʩ- 

ʣʦʛʽʢʘ. 

6. ʈʽʚʝʥʴ ʜʦʜʘʪʢʠ. ʅʘ ʜʘʥʦʤʫ ʨʽʚʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʥʪʨʦʣʴ, ʘʥʘʣʽʟ ʽ ʧʦʜʘʥʥʷ ʟʚʽʪʽʚ 
ʩʠʩʪʝʤʠ. ɻʨʫʥʪʫʶʯʠʩʴ ʥʘ ʮʠʭ ʜʘʥʠʭ, ʤʠ ʤʦʞʝʤʦ ʚʽʜʦʙʨʘʞʘʪʠ ʟʚʽʪʠ ʘʙʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 
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ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʷʢʫʩʴ ʩʧʝʮʽʘʣʴʥʫ ʣʦʛʽʢʫ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʨʽʰʝʥʥʷ ʽ 

ʧʦʩʠʣʘʪʠ ʩʠʛʥʘʣ ʥʘʟʘʜ ʥʘ ʜʘʪʯʠʢʠ. 

7. ʆʩʪʘʥʥʽʡ ʨʽʚʝʥʴ, ʮʝ ʰʘʨ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ̔ ʥʪʝʨʬʝʡʩʫ. 

ʎʝ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʯʘʩʪʠʥʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʇʨʦʛʨʘʤʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
 

 
 

 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʢʣʘʜ ʧʨʦʛʨʘʤʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

 
 

ʇʨʦʩʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʚ ʬʽʟʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʤʝʨʝʞʽ (ʜʘʪʯʠʢʽʚ, ʧʨʠʩʪʨʦʾʚ ʽ ʪ.ʜ.), ʘ ʪʘʢʦʞ ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ. ʇʨʠ ʾʾ ʩʪʚʦʨʝʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʧʽʜʪʨʠʤʢʠ ʩʠʩʪʝʤʠ ʽ ʾʾ ʨʦʟʚʠʪʢʫ. 

ɺ ʷʢʦʩʪʽ ʘʨʭʽʪʝʢʪʫʨʠ Internet of Things (IoT) ʨʦʟʛʣʷʥʫʪʦ ʤʝʨʝʞʫ ʨʠʩ. 2, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʝʢʽʣʴʢʦʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʨʝʞ ʬʽʟʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʟ 

ʜʦʧʦʤʦʛʫ ʦʜʥʦʛʦ ʟ ʧʨʠʩʪʨʦʾʚ: Gateway, Border router, Router [2]. 
 

 

 

ʈʠʩʫʥʦʢ 2 - ʌʨʘʛʤʝʥʪʠ ʘʨʭʽʪʝʢʪʫʨʠ Internet of Things (IoT) 
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ʗʢ ʚʠʧʣʠʚʘʻ ʟ ʘʨʭʽʪʝʢʪʫʨʠ IoT, ʤʝʨʝʞʘ Internet of Things ʩʢʣʘʜʘʻʪʴʩʷ: ʟ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʝʨʝʞ ʬʽʟʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʪʨʘʜʠʮʽʡʥʦʾ IP ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʽ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ (Gateway, Border 

router ʽ ʪ.ʜ.), ʷʢʽ ʦʙ'ʻʜʥʫʶʪʴ ʮʽ ʤʝʨʝʞʽ. 

ʆʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʨʝʞʽ ʬʽʟʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʩʢʣʘʜʘʶʪʴʩʷ ʟ "ʨʦʟʫʤʥʠʭ" ʜʘʪʯʠʢʽʚ ʽ 

ʧʨʠʚʦʜʽʚ (ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ), ʦʙ'ʻʜʥʘʥʠʭ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʝʨʝʞʫ (ʧʝʨʩʦʥʘʣʴʥʫ, 

ʣʦʢʘʣʴʥʫ ʽ ʛʣʦʙʘʣʴʥʫ) ʽ ʢʝʨʦʚʘʥʠʭ ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ (ʰʣʶʟʦʤ ʘʙʦ IoT Habs, ʘʙʦ 

ʧʣʘʪʬʦʨʤʦʶ IoT). 

ɺ Internet of Things (IoT) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʜʨʦʪʦʚʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʝʨʝʞ ʬʽʟʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʟ ʥʠʟʴʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʤʝʨʝʞʽ 

ʤʘʣʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʽ ʜʘʣʴʥʴʦʛʦ ʨʘʜʽʫʩʫ ʜʽʾ (WPAN, WLAN, LPWAN). 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɼʨʦʟʜʦʚ ʉ. çʀʥʪʝʨʥʝʪ ʚʝʱʝʡè ʠ çʦʙʣʘʢʦ ʫʩʪʨʦʡʩʪʚè/ ʉ. ɼʨʦʟʜʦʚ, ʉ. ɿʦʣʦʪʘʨʝʚ // Control 
Engineering. ï 2015. 

2. ʂʫʯʝʨʷʚʳʡ, ɸ. ɽ. ʉʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʩʝʪʠ/ ɸ. ɽ. ʂʫʯʝʨʷʚʳʡ, ɸ. ɺ. ʇʨʦʢʦʧʴʝʚ, ɽ. ɸ. 
ʂʫʯʝʨʷʚʳʡ. ï ʉʇʙ.: ʃʶʙʘʚʠʯ, 2016. ï 312 ʩ. 

 
 

ʇʨʠʛʦʜʘ ɸ.ʆ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɸʉʀʄɽʊʈʀʏʅɯ ʂʈʀʇʊʆʉʀʉʊɽʄʀ 

 

ɸʩʠʤʝʪʨʠʯʥʽ ʢʨʠʧʪʦʩʠʩʪʝʤʠ ð ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʷʢʽ 

ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʢʨʠʧʪʦʩʠʩʪʝʤʘʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. 

ʄʝʪʦʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: 

ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʟʘʰʠʬʨʦʚʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥ ʢʣʶʯ, ʘ ʜʣʷ 

ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ð ʽʥhʠʡ (ʟʚʽʜʩʠ ʽ ʥʘʟʚʘ ð ʘʩʠʤʝʪʨʠʯʥʽ). ʇʝʨʰʠʡ ʢʣʶʯ ʻ ʚʽʜʢʨʠʪʠʤ ʽ  

ʤʦʞʝ ʙʫʪʠ ʦʧʫʙʣʽʢʦʚʘʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʽʤʘ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʩʠʩʪʝʤʠ, ʷʢʽ ʰʠʬʨʫʶʪʴ 

ʜʘʥʽ. ʈʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ ʥʝʤʦʞʣʠʚʝ. ɼʣʷ 

ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʜʘʥʠʭ ʦʪʨʠʤʫʚʘʯ ʟʘʰʠʬʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʨʫʛʠʡ ʢʣʶʯ, 

ʷʢʠʡ ʻ ʩʝʢʨʝʪʥʠʤ (ʟʘʢʨʠʪʠʤ). ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʣʶʯ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʠʤ ʟ ʢʣʶʯʘ ʟʘʰʠʬʨʦʚʫʚʘʥʥʷ. 

ɻʦʣʦʚʥʝ ʜʦʩʷʛʥʝʥʥʷ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʦ ʜʦʟʚʦʣʷʻ ʣʶʜʷʤ, ʱʦ 

ʥʝ ʤʘʶʪʴ ʥʘʧʝʨʝʜ ʥʘʷʚʥʦʾ ʜʦʤʦʚʣʝʥʦʩʪʽ ʧʨʦ ʙʝʟʧʝʢʫ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʩʝʢʨʝʪʥʠʤʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʨʘʚʥʠʢʦʚʽ ʡ ʦʜʝʨʞʫʚʘʯʝʚʽ ʧʦʛʦʜʞʫʚʘʪʠ ʪʘʻʤʥʠʡ ʢʣʶʯ ʧʦ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʟʘʭʠʱʝʥʦʤʫ ʢʘʥʘʣʫ ʮʽʣʢʦʤ ʚʽʜʧʘʣʘ. 

ʇʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʉʭʝʤʘ ɽʣʴ-ɻʘʤʘʣʷ, RSA, DSA 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. Alfred J. Menezes; Paul C. van Oorschot; Scott A. Vanstone (August 2001). Handbook of 

Applied Cryptography (ʚʠʜ. Fifth printing). CRC Press. ISBN 0-8493-8523-7. (ʘʥʛʣ.) 

2. https://stud.com.ua/84354/ekonomika/kriptosistema_simetrichni_asimetrichni_kriptosistemi 
3. http://lib.mdpu.org.ua/e-book/kruptologiya/lect8.html 

https://stud.com.ua/84354/ekonomika/kriptosistema_simetrichni_asimetrichni_kriptosistemi
http://lib.mdpu.org.ua/e-book/kruptologiya/lect8.html
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ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

RAID ɺʀʂʆʈʀʉʊɸʅʅʗ ɯ ʈɯɿʅʆɺʀɼʀ 

 
RAID - ʪʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʷʢʘ ʦʙ'ʻʜʥʫʻ ʢʽʣʴʢʘ ʜʠʩʢʽʚ ʚ ʣʦʛʽʯʥʠʡ ʝʣʝʤʝʥʪ 

ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʢʦʧʠʯʫʚʘʯʽʚ. 

ɼʠʩʢʦʚʠʡ ʤʘʩʠʚ ð ʮʝ ʥʘʙʽʨ ʜʠʩʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ 

ʰʚʠʜʢʽʩʪʴ ʽ/ʘʙʦ ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʚʦʜʫ/ʚʠʚʦʜʫ. ʎʠʤ ʥʘʙʦʨʦʤ ʧʨʠʩʪʨʦʾʚ ʢʝʨʫʻ ʦʩʦʙʣʠʚʠʡ 

RAID-ʢʦʥʪʨʦʣʝʨ (ʢʦʥʪʨʦʣʝʨ ʤʘʩʠʚʫ), ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʬʫʥʢʮʽʾ ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ʤʘʩʠʚʦʤ; ʘ 

ʜʣʷ ʨʝʰʪʠ ʫʩʽʻʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʧʨʝʜʩʪʘʚʣʷʪʠ ʫʚʝʩʴ ʤʘʩʠʚ, ʷʢ ʦʜʠʥ ʣʦʛʽʯʥʠʡ ʧʨʠʩʪʨʽʡ 

ʚʚʦʜʫ/ʚʠʚʦʜʫ. ɿʘ ʨʘʭʫʥʦʢ ʧʘʨʘʣʝʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʯʠʪʘʥʥʷ ʪʘ ʟʘʧʠʩʫ ʥʘ ʢʽʣʴʢʦʭ 

ʜʠʩʢʘʭ, ʤʘʩʠʚ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ ʰʚʠʜʢʽʩʪʴ ʦʙʤʽʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʦʜʥʠʤ ʚʝʣʠʢʠʤ ʜʠʩʢʦʤ. 

RAID ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʽʚʥʽ: 

¶ RAID ʨʽʚʝʥʴ 0 

¶ RAID ʨʽʚʥʷ 1 

¶ RAID ʨʽʚʥʽʚ 3 

¶ RAID ʨʽʚʥʽʚ 5 

¶ RAID ʨʽʚʥʷ 6 

¶ RAID ʨʽʚʥʷ 10 

¶ 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

 
1. http://blog.vspomf.info/141-raid-masyvy-shcho-i-do-chogo.html 

2. https://integrus.ru/blog/tipy-raid-massivov.html 

3. http://www.ibase.ru/raid/ 

4. http://www.compdoc.ru/peripherals/drives/detailed_acquaintance_with_raid_array/ 

 

 
 

ʄʠʭʘʡʣʦʚ ʆ.ɼ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʈɯɺʅɽɺɸ ʉʊʈʋʂʊʋʈɸ ɸʈʍɯʊɽʂʊʋʈʀ IoT 

 

IoT ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʨʽʟʥʠʭ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ɸʨʭʽʪʝʢʪʫʨʘ IoT ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ. ɿʜʝʙʽʣʴʰʦʛʦ ʘʨʭʽʪʝʢʪʫʨʘ ʤʘʻ 

ʨʽʚʥʝʚʫ ʩʪʨʫʢʪʫʨʫ: 

-ʨʽʚʝʥʴ ʩʝʥʩʦʨʽʚ ʪʘ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ 

-ʨʽʚʝʥʴ ʰʣʶʟʽʚ ʪʘ ʤʝʨʝʞ 

-ʩʝʨʚʽʩʥʠʡ ʨʽʚʝʥʴ 
-ʨʽʚʝʥʴ ʜʦʜʘʪʢʽʚ 

ʈʽʚʝʥʴ ʩʝʥʩʦʨʽʚ ʪʘ ʩʝʥʩʦʨʥʠʭ ʤʝʨʝʞ 

ʅʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʘʨʭʽʪʝʢʪʫʨʠ IoT, ʩʢʣʘʜʘʻʪʴʩʷ ʟ smart-ʦʙ`ʻʢʪʽʚ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʟ 

ʩʝʥʩʦʨʘʤʠ. ʉʝʥʩʦʨʠ ʨʝʘʣʽʟʫʶʪʴ ʟ`ʻʜʥʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʙʽʨ 

ʪʘ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʠʚʽ ʯʘʩʫ. ɹʽʣʴʰʽʩʪʴ ʩʝʥʩʦʨʽʚ ʚʠʤʘʛʘʻ ʟ`ʻʜʥʘʥʥʷ ʟ 

ʘʛʨʝʛʘʪʦʨʦʤ ʩʝʥʩʦʨʽʚ (ʰʣʶʟʦʤ) ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʢʘʣʴʥʦʾ 

http://blog.vspomf.info/141-raid-masyvy-shcho-i-do-chogo.html
https://integrus.ru/blog/tipy-raid-massivov.html
http://www.ibase.ru/raid/
http://www.compdoc.ru/peripherals/drives/detailed_acquaintance_with_raid_array/
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ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʝʨʝʞʽ (Ethernet, WiFi), ʘʙʦ ʧʝʨʩʦʥʘʣʴʥʦʾ ʤʝʨʝʞʽ PAN (ZigBee, Bluetooth, 

UWD). ɼʣʷ ʩʝʥʩʦʨʽʚ ʷʢʽ ʥʝ ʚʠʤʘʛʘʶʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʰʣʶʟʘ, ʾʭ ʟʚ`ʷʟʦʢ ʽʟ ʩʝʨʚʝʨʦʤ ʘʙʦ 

ʜʦʜʘʪʢʘʤʠ ʤʦʞʝ ʥʘʜʘʚʘʪʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ WAN (GSM, GPRS, LTE). 

ʈʽʚʝʥʴ ʰʣʶʟʽʚ ʽ ʤʝʨʝʞ 

ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʚʝʨʛʝʥʪʥʦʾ ʤʝʨʝʞʝʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ 

ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʤʝʨʝʞ ʚ ʻʜʠʥʫ ʤʝʨʝʞʝʚʫ ʧʣʘʪʬʦʨʤʫ. ʂʦʥʚʝʨʛʝʥʪʥʠʡ ʘʙʩʪʨʘʢʪʥʠʡ 

ʨʽʚʝʥʴ ʚ IoT ʜʦʟʚʦʣʷʻ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʰʣʶʟʠ ʜʝʢʽʣʴʢʦʤ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ ʚ ʦʜʥʽʡ ʤʝʨʝʞʽ ʥʝʟʘʣʝʞʥʦ ʽ ʩʧʽʣʴʥʦ. 

ʉʝʨʚʽʩʥʠʡ ʨʽʚʝʥʴ 

ʄʽʩʪʠʪʴ ʥʘʙʽʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʧʦʢʣʠʢʘʥʠʭ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʙʽʟʥʝʩ 

ʦʧʝʨʘʮʽʾ ʚ IoT: ʧʽʜʪʨʠʤʢʘ ʦʧʝʨʘʮʽʡʥʦʾ ʽ ʙʽʟʥʝʩ ʜʽʷʣʴʥʦʩʪʽ (OSS, BSS), ʨʽʟʥʘ ʘʥʘʣʽʪʠʯʥʘ 

ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ (ʩʪʘʪʠʩʪʠʯʥʦʾ, ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ), ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʘʚʠʣʘʤʠ (BRM), ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ 

(BPM). 

ʈʽʚʝʥʴ ʜʦʜʘʪʢʽʚ 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʨʽʚʥʽ ʘʨʭʽʪʝʢʪʫʨʠ IoT ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʜʦʜʘʪʢʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʩʝʢʪʦʨʽʚ. ɼʦʜʘʪʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

-ʚʝʨʪʠʢʘʣʴʥʽ (ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ) 

-ʛʦʨʠʟʦʥʪʘʣʴʥʽ (ʨʽʟʥʽ ʩʝʢʪʦʨʠ ʝʢʦʥʦʤʽʢʠ) 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. https://habr.com/ru/post/455377/ 

2. http://internetinside.ru/internet-veshhey-setevaya-arkhitektura-i/ 
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ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʉʇʆʉʆɹʀ ʆʈɻɸʅɯɿɸʎɯɰ ʐʃʖɿɯɺ ɺ IOT 

 

ʇʽʜ ʽʥʪʝʨʥʝʪʦʤ ʨʝʯʝʡ(IoT, internet of things) ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

çʨʝʯʝʡè (ʧʨʠʩʪʨʦʾʚ, ʜʘʪʯʠʢʽʚ) ʦʙ`ʻʜʥʘʥʥʠʭ ʫ ʤʝʨʝʞʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʠʭ ʜʦʩʪʫʧʥʠʭ 

ʢʘʥʘʣʽʚ ʟʚ`ʷʟʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʧʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ ʽ ʻʜʠʥʠʡ ʧʨʦʪʦʢʦʣ 

ʜʦʩʪʫʧʫ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ (IP, internet protocol). 

ɯʥʪʝʨʥʝʪ-ʰʣʶʟ ʻ ʚʝʙ-ʩʝʨʚʝʨʦʤ, ʷʢʠʡ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ REST-API ʚʟʘʻʤʦʜʽʻ ʟ IP- 

ʧʨʠʩʪʨʦʷʤʠ, ʽ ʧʝʨʝʪʚʦʨʶʻ ʟʘʧʠʪʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚ ʟʘʧʠʪʠ ʜʦ ʩʧʝʮʠʬʽʯʥʦʛʦ API- ʧʨʠʩʪʨʦʶ, 

ʧʽʜʢʣʶʯʝʥʥʦʛʦ ʯʝʨʝʟ ʰʣʶʟ. 

ʇʝʨʰʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʧ`ʶʪʝʨʽʚ ʷʢʽ ʤʘʶʪʴ ʪʦʯʢʫ ʜʦʩʪʫʧʫ ʜʦ 

ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ, ʽ ʢʦʞʥʘ ʽʟ ʧʦʻʜʥʫʚʘʥʠʭ ʤʝʨʝʞ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʪʘʢʦʛʦ ʢʦʤʧ`ʶʪʝʨʘ. 

ʉʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʽʥʽʘʪʶʨʥʠʭ ʜʘʪʯʠʢʽʚ ʽ ʤʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʘʚʪʦʥʦʤʥʦ. ʇʨʦʪʝ 

ʩʝʥʩʦʨʥʘ ʤʝʨʝʞʘ (ʜʘʣʽ çʉʄè) ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʚʪʨʘʯʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʘʚʪʦʥʦʤʥʦʩʪʽ ʦʩʢʽʣʴʢʠ 

ʪʝʧʝʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʠʢʠ ʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʚ ʽʥʪʝʨʥʝʪ ʥʘ ʢʦʤʧ`ʶʪʝʨʽ. 

ɼʨʫʛʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʩʪʨʦʶ-ʰʣʶʟʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟ`ʻʜʥʘʪʠ 

ʩʝʥʩʦʨʥʫ ʤʝʨʝʞʫ ʟ ʥʘʡʙʣʠʞʯʦʶ ʧʨʦʚʽʜʥʦʶ ʤʝʨʝʞʝʶ ʱʦ ʤʘʻ ʚʠʭʽʜ ʚ ʽʥʪʝʨʥʝʪ (Ethernet- 

ʤʝʨʝʞʘ). ʇʨʠʩʪʨʽʡ ʤʘʻ ʚ ʩʦʙʽ ʧʨʠʡʦʤʦ-ʧʝʨʝʜʝʚʘʯ ʩʫʤʽʩʥʠʡ ʟ ʆʉʄ (ʦʙ`ʻʜʥʘʥʥʠʤʠ 

ʩʝʥʩʦʨʥʠʤʠ ʤʝʨʝʞʘʤʠ), ʧʦʨʪ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ Ethernet ʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʱʦ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʢʝʪʽʚ ʦʜʥʽʻʾ ʤʝʨʝʞʽ ʚ ʬʦʨʤʘʪ ̔ ʥʰʦʾ. 

ʊʨʝʪʽʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʩʪʨʦʶ-ʰʣʶʟʫ ʷʢʠʡ ʻ ʧʦʚʥʽʩʪʶ ʘʚʪʦʥʦʤʥʠʡ ʽ 

ʩʘʤ ʥʘʜʘʻ ʪʦʯʢʫ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. ʎʝ ʤʦʞʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʝʟʜʨʦʪʦʚʠʭ 

https://habr.com/ru/post/455377/
http://internetinside.ru/internet-veshhey-setevaya-arkhitektura-i/
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ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʧʨʠʡʦʤʦ-ʧʝʨʝʜʘʚʘʯʘ ʩʫʤʽʩʥʦʛʦ ʟ 

ʉʄ ʽ ʜʨʫʛʦʛʦ, ʩʫʤʽʩʥʦʛʦ ʟ ʪʽʻʶ ʯʠ ʽʥʰʦʶ ʛʣʦʙʘʣʴʥʦʶ ʙʝʟʜʨʦʪʦʚʦʶ ʤʝʨʝʞʝʶ, ʚ ʦʙʣʘʩʪʴ ʜʽʾ 

ʷʢʦʾ ʧʦʪʨʘʧʣʷʶʪʴ ʉʄ. ʊʘʢʠʤʠ ʤʝʨʝʞʘʤʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ GSM ʘʙʦ WiMAX. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. https://www.hse.ru/data/2013/06/17/1287103687/ 

2. http://internetinside.ru/internet-veshhey-setevaya-arkhitektur 

 

 
 

ɿʦʟʫʣʷ ʆ.ʖ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʊʉɼʄ-62 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʄɽʊʆɼʀ ɹʋɼʋɺɸʅʅʗ ʄʆɹɯʃʔʅʀʍ ʄɽʈɽɾ ʅʆɺʆɻʆ ʇʆʂʆʃɯʅʅʗ 

 

5G ï ʤʝʨʝʞʽ ʥʦʚʦʛʦ ʧóʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ. 

ʄʝʨʝʞʽ ʜʘʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʽʶʪʴ ʥʘ ʦʩʥʦʚʥʽ ʩʪʘʥʜʘʨʪʽʚ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʷʢʽ ʥʘʩʪʫʧʘʶʪʴ ʟʘ 

ʽʩʥʫʶʯʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ 4G/LTE. ʊʝʭʥʦʣʦʛʽʾ 5G ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʽʣʴʰ ʚʠʩʦʢʫ 

ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ 4G, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ 

ʜʦʩʪʫʧʥʽʩʪʴ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʞʠʤʽʚ Device-to- 

Device, ʥʘʜʽʡʥʽ ʤʘʩʰʪʘʙʥʽ ʩʠʩʪʝʤʠ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʧʨʠʣʘʜʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʥʰʠʡ ʯʘʩ 

ʟʘʪʨʠʤʢʠ, ʰʚʠʜʢʽʩʪʴ ʽʥʪʝʨʥʝʪʫ 1-2 ɻʙʽʪ/ʩ, ʤʝʥʰʘ ʚʠʪʨʘʪʘ ʝʥʝʨʛʽʾ ʙʘʪʘʨʝʾ, ʥʽʞ ʫ 4G- 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʝʨʝʞʘʭ ʧóʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʘʥʝ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʜʘʪʯʠʢʽʚ, ʦʙóʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʜʨʦʪʷʥʠʤʠ ʽ ʙʝʟʜʨʦʪʦʚʠʤʠ ʢʘʥʘʣʘʤʠ ʟʚóʷʟʢʫ ʽ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʮʝ ʙʽʣʴʰ 

ʪʽʩʥʘ ʽʥʪʝʛʨʘʮʽʷ ʨʝʘʣʴʥʦʛʦ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʽʚ, ʚ ʷʢʠʭ ʩʧʽʣʢʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʞ 

ʣʶʜʴʤʠ ʽ ʧʨʠʩʪʨʦʷʤʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ 

ʙʝʟʜʨʦʪʦʚʽ ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʽ RFID (ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙóʻʢʪʽʚ). ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ʚ ʤʝʨʝʞʽ ʧóʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ 5G ʜʦʟʚʦʣʠʪʴ ʥʝ ʪʽʣʴʢʠ 

ʚʟʘʻʤʦʜʽʷʪʠ ʚ ʻʜʠʥʽʡ ʤʝʨʝʞʽ ʢʦʣʽ ʧʦʙʫʪʦʚʠʭ ʛʘʜʞʝʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ, ʘʣʝ ʽ ʜʦʟʚʦʣʠʪʴ ʦʭʦʧʠʪʠ ʚʩʽ 

ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʣʁ ʜʠʥʠ. 

ɭ ʜʝʷʢʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ ʧóʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ: 

1. ʅʝʚʠʟʥʘʯʝʥʽʩʪʴ ʟ ʯʘʩʪʦʪʥʠʤʠ ʜʽʘʧʘʟʦʥʘʤʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʨʝʞʝʚʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʘʙʦʥʝʥʪʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; 

2. ɺʽʜʩʫʪʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʱʦ ʨʝʛʫʣʶʻ ʨʦʙʦʪʫ ʤʝʨʝʞ 5G; 

3. ɿʘʧʫʩʢ ʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʷ 5G ʧʦʚʠʥʥʽ ʚʽʜʰʪʦʚʭʫʚʘʪʠʩʷ ʚʽʜ 

ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʜʣʷ ʘʙʦʥʝʥʪʽʚ ʽ ʙʽʟʥʝʩʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʨʝʞ. ʏʠʤ 

ʨʘʥʽʰʝ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʟʥʘʯʝʥʽ ʽ ʚʠʟʥʘʯʝʥʽ ʚ ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ, ʪʠʤ ʰʚʠʜʰʝ 

ʙʫʜʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʤʝʨʝʞʽ 5G. 

ɺʘʨʪʦ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ 5G ʧʣʘʥʫʻ ʩʪʘʪʠ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʢʦʥʚʝʨʛʝʥʪʥʦʾ 

ʪʝʭʥʦʣʦʛʽʻʶ. ʂʦʥʚʝʨʛʝʥʮʽʷ ʤʘʻ ʥʘ ʫʚʘʟʽ ʧʽʜ ʩʦʙʦʶ ʫʛʨʫʧʦʚʘʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʨʝʞʽ, 

ʚ ʻʜʠʥʠʡ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ. ʆʨʛʘʥʽʟʘʮʽʷ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʧʣʘʥʫʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ʊʦʙʪʦ ʦʧʝʨʘʪʦʨʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʙʦʨʫ ʩʝʨʚʝʨʽʚ ʽ DATA-

ʮʝʥʪʨʽʚ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠʤʫʪʴ ʚʽʨʪʫʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʬʽʟʠʯʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʣʠʰʝ ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʛʦ 

ʪʨʘʬʽʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʜʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʜʥʽʻʾ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, ʘ 

ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ ʱʦ ʚʩʝ ʮʝ ʙʫʜʝ ʪʘʢʠʤ ʩʦʙʽ ʭʤʘʨʦʶ, ʪʦ ʦʧʝʨʘʪʦʨ ʤʘʪʠʤʝ ʜʦʩʪʫʧ ʚ ʙʫʜʴ-ʷʢʫ 

ʪʦʯʢʫ ʤʝʨʝʞʽ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʩʪʨʦʶʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʝʛʤʝʥʪʘ ʤʝʨʝʞʽ. ɺ ʦʩʥʦʚʫ 

ʚʩʴʦʛʦ ʮʴʦʛʦ ʙʫʜʝ ʧʦʢʣʘʜʝʥʘ ʪʝʭʥʦʣʦʛʽʷ SDN - ʤʝʨʝʞʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʚ ʷʢʽʡ ʨʽʚʝʥʴ 

ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʚʽʜʜʽʣʝʥʠʡ ʚʽʜ ʧʨʠʩʪʨʦʾʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

https://www.hse.ru/data/2013/06/17/1287103687/%D0%98%D1%81%D1%81%D0%BB%D0%B5%D0%B4%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5%20%D0%B8%20%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0%20%D0%BC%D0%B5%D1%82%D0%BE%D0%B4%D0%BE%D0%B2%20%D0%B2%D0%B7%D0%B0%D0%B8%D0%BC%D0%BE%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F%20%D0%B2%20WEB%D0%B5%20%D0%B2%D0%B5%D1%89%D0%B5%D0%B9.docx
http://internetinside.ru/internet-veshhey-setevaya-arkhitektur
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ʧʨʦʛʨʘʤʥʦ, ʽ NVF - ʮʝ ʢʦʥʮʝʧʮʽʷ ʤʝʨʝʞʝʚʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʱʦ ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʮʽʣʠʭ ʢʣʘʩʽʚ ʬʫʥʢʮʽʡ ʤʝʨʝʞʝʚʠʭ ʚʫʟʣʽʚ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʘʙʦ ʧʦʚ'ʷʟʘʥʽ ʚ ʣʘʥʮʶʞʦʢ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʩʣʫʛ (ʩʝʨʚʽʩʽʚ). 

ʇʨʦʙʣʝʤʫ ʟ ʧʦʢʨʠʪʪʷʤ ʽ ʜʦʩʪʫʧʥʽʩʪʶ ʜʦ ʤʝʨʝʞʽ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʟʤʽʥʠʪʠ ʰʣʷʭʦʤ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʘʙʦʥʝʥʪʽʚ, ʪʦʙʪʦ ʨʘʜʽʦʧʦʢʨʠʪʪʷ ʤʝʨʝʞʽ ʙʫʜʝ ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʧʦʪʨʝʙʠ 

ʘʙʦʥʝʥʪʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʨʝʞ ʤʠʥʫʣʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʇʣʘʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʬʘʟʦʚʘʥʠʭ ʘʥʪʝʥʥʠʭ ʨʝʰʽʪʦʢ, ʟʜʘʪʥʠʭ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʪʠ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʘʥʪʝʥʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʦʞ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʴʦʛʦ ʜʦʩʪʫʧʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʽʘʧʘʟʦʥʫ, 

ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʘ ʢʦʨʦʪʢʠʭ ʚʽʜʩʪʘʥʷʭ. ʑʦ ʩʪʦʩʦʚʥʦ ʧʠʪʘʥʥʷ 

ʧʨʦ ʤʝʨʝʞʝʚʠʡ ʘʨʭʽʪʝʢʪʫʨʽ 5G, ʪʦ ʪʫʪ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʪʨʠ ʧʽʜʩʠʩʪʝʤʠ (ʭʤʘʨʠ), ʪʘʢ - ʭʤʘʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ: 

1. ʍʤʘʨʘ ʜʦʩʪʫʧʫ (Access) - ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʚʢʣʶʯʝʥʥʷ ʷʢ ʨʦʟʧʦʜʽʣʝʥʠʭ, ʪʘʢ ʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʜʦʩʪʫʧʫ. ʊʘʢʦʞ ʧʣʘʥʫʻʪʴʩʷ ʟʚʦʨʦʪʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ 

ʤʝʨʝʞʘʤʠ 4G ʽ 3G; 

2. ʍʤʘʨʘ ʫʧʨʘʚʣʽʥʥʷ (Control) - ʫʧʨʘʚʣʽʥʥʷ ʩʝʩʽʷʤʠ, ʤʦʙʽʣʴʥʽʩʪʶ ʽ ʷʢʽʩʪʶ ʧʦʩʣʫʛ; 

3. ʊʨʘʥʩʧʦʨʪʥʝ ʭʤʘʨʘ (Forward) - ʬʽʟʠʯʥʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʚ ʤʝʨʝʞʫ ʟ ʚʠʩʦʢʦʶ 

ʥʘʜʽʡʥʽʩʪʶ, ʰʚʠʜʢʽʩʪʶ ʽ ʙʘʣʘʥʩʫʚʘʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʨʘʜʽʦʽʥʪʝʨʬʝʡʩʫ 5G, ʪʦ ʧʣʘʥʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʧʝʢʪʨʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ 3 ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʨʝʞʘʤʠ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ (4G). ʎʝ ʩʧʨʠʷʻ ʪʦʤʫ, 

ʱʦ ʧʨʠ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʰʠʨʠʥʽ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ 3 ʨʘʟʽʚ ʙʽʣʴʰʝ ʜʘʥʠʭ, ʪʦʙʪʦ 

ʙʣʠʟʴʢʦ 6 ʙʽʪ / ʩʝʢ ʥʘ 1 ɻʮ. ʅʦʚʠʡ ʨʘʜʽʦʽʥʪʝʨʬʝʡʩ ʧʣʘʥʫʻʪʴʩʷ ʙʫʪʠ ʛʥʫʯʢʠʤ, ʣʝʛʢʦ 

ʢʦʥʬʽʛʫʨʦʚʘʥʠʤ ʽ ʥʘʟʘʜ ʩʫʤʽʩʥʠʤ ʟ ʤʝʨʝʞʘʤʠ 4G ʽ 3G. 

ɿʘʧʫʩʢ ʽ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ 5 G ï ʮʝ ʥʝ ʜʝʰʝʚʦ, ʟʦʢʨʝʤʘ, ʚ ʟʚ'ʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʴʰ 

ʚʠʩʦʢʠʭ ʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʽʚ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʨʝʞ ʧóʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʙʫʜʝ 

ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦ. ʄʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʨʦʟʛʦʨʪʘʥʥʷ ʤʝʨʝʞ 

5G. ʇʦʙʫʜʫʚʘʪʠ ʯʘʩʪʠʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. ɿʦʢʨʝʤʘ, 

ʥʝʤʘʻ ʩʝʥʩʫ ʧʨʦʢʣʘʜʘʪʠ ʢʘʙʝʣʴ ʚ ʤʝʪʨʦ ʚʩʽʤ ʦʧʝʨʘʪʦʨʘʤ. ɿʚʦʨʦʪʥʠʡ ʙʽʢ ʟʘʧʫʩʢʫ ʚʩʽʻʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘ ʙʘʟʽ ʻʜʠʥʦʛʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ - ʮʝ ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʢʫʨʝʥʮʽʾ ʧʦ 

ʨʘʜʽʦʧʦʢʨʠʪʪʷ ʤʝʨʝʞʽ. ɺʩʽ ʦʧʝʨʘʪʦʨʠ ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ 5G ʥʘ 

ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. ɺ ʨʘʤʢʘʭ ʪʘʢʦʛʦ ʨʽʰʝʥʥʷ ʦʧʝʨʘʪʦʨʠ 

ʤʦʙʽʣʴʥʦʛʦ  ʟʚ'ʷʟʢʫ  ʟʤʦʞʫʪʴ  ʢʦʥʢʫʨʫʚʘʪʠ  ʦʜʠʥ  ʟ  ʦʜʥʠʤ  ʪʽʣʴʢʠ  ʧʦʩʣʫʛʘʤʠ,  ʷʢʽ  

ʥʘʜʘʶʪʴʩʷ. ʊʘʢʦʞ ʚʠʥʠʢʥʫʪʴ ʧʨʦʙʣʝʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʛʨʝʛʘʮʽʾ ʚʞʝ ʥʘʷʚʥʦʛʦ ʫ ʦʧʝʨʘʪʦʨʽʚ 

ʯʘʩʪʦʪʥʦʛʦ ʩʧʝʢʪʨʘ ʟʽ ʩʧʝʢʪʨʦʤ, ʷʢʠʡ ʚʦʥʠ ʦʪʨʠʤʘʶʪʴ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ 5G. ʊʦʤʫ, ʥʘ ʤʦʶ 

ʜʫʤʢʫ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʠʡ ʦʧʝʨʘʪʦʨ ʜʦʨʝʯʥʠʡ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʙʣʠʟʴʢʦ 40-50% ʤʝʨʝʞʝʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʜʝ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʜʽʣʠʪʠ 

ʚʩʽʤ ʦʧʝʨʘʪʦʨʘʤ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 5G ʩʤʫʛʠ ʯʘʩʪʦʪ. ɹʽʣʴʰ ʪʦʛʦ, ʮʝ ʧʠʪʘʥʥʷ ʩʣʽʜ ʚʠʨʽʰʫʚʘʪʠ 

ʚʽʜʨʘʟʫ ʞ ʥʘ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʷʭ: ʧʨʦʬʽʣʴʥʽ ʚʽʜʦʤʩʪʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ, ʘʢʮʽʦʥʝʨʠ ʩʪʽʣʴʥʠʢʦʚʠʭ 

ʦʧʝʨʘʪʦʨʽʚ ʩʧʽʣʴʥʦ ʟ ʧʨʦʬʽʣʴʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʬʘʭʽʚʮʷʤʠ ʚʠʭʦʜʷʯʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʨʦʟʚʠʪʢʫ, ʷʢʫ ʚʠʟʥʘʯʠʪʴ ʜʣʷ ʩʝʙʝ ʦʧʝʨʘʪʦʨ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʤʽʩʮʷ ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʟʚ'ʷʟʢʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ  

ʚʠʙʫʜʫʚʘʪʠ ʨʽʚʥʦʧʨʘʚʥʠʡ ʜʦʩʪʫʧ ʚʩʽʭ ʦʧʝʨʘʪʦʨʽʚ ʜʦ ʚʥʫʪʨʽʰʥʴʦʙʫʜʠʥʢʦʚʦʾ ̔ ʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɽʢʩʧʝʨʪʠ ʧʨʦʛʥʦʟʫʶʪʴ ʧʦʚʥʦʮʽʥʥʝ ʨʦʟʛʦʨʪʘʥʥʷ ʧʝʨʰʠʭ 5G-ʤʝʨʝʞ ʪʽʣʴʢʠ ʚ 2020 ʨʦʮʽ, ʘ 

ʦʩʴ ʤʘʩʰʪʘʙʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʨʝʞ ʚʽʜʙʫʜʝʪʴʩʷ ʥʝ ʨʘʥʽʰʝ 2025 ʨʦʢʫ. ʆʜʥʘʢ ʫʞʝ 

ʢʽʣʴʢʘ ʩʚʽʪʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ʦʛʦʣʦʩʠʣʠ ʧʨʦ ʩʚʦʶ ʛʦʪʦʚʥʽʩʪʴ ʟʘʧʫʩʪʠʪʠ 5G. 

ɿʦʢʨʝʤʘ, ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʩʪʘʚ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʧʨʦʚʘʡʜʝʨ ʩʪʽʣʴʥʠʢʦʚʦʛʦ Verizon. ɼʦ ʩʣʦʚʘ, ʩʘʤʝ 

ʮʷ ʢʦʤʧʘʥʽʷ ʩʧʽʣʴʥʦ ʟ ʧʽʚʜʝʥʥʦʢʦʨʝʡʩʴʢʠʤ ʛʽʛʘʥʪʦʤ Samsung ʨʦʟʨʦʙʠʣʘ ʩʤʘʨʪʬʦʥ ʟ 

ʧʽʜʪʨʠʤʢʦʶ ʥʦʚʠʭ ʤʝʨʝʞ - Samsung Galaxy S10 5G. ʋ ʇʽʚʜʝʥʥʽʡ ʂʦʨʝʾ ʧʣʘʥʫʶʪʴ ʨʦʟʛʦʨʥʫʪʠ 

ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦ ʆʣʽʤʧʽʡʩʴʢʠʭ ʽʛʦʨ 2020. ɸ ʦʩʴ ʚ ʅʽʤʝʯʯʠʥʽ ʚ ʜʝʢʽʣʴʢʦʭ ʨʘʡʦʥʘʭ ɻʘʤʙʫʨʛʘ 

ʚʞʝ ʚʩʪʘʥʦʚʠʣʠ ʧʝʨʰʽ ʩʪʘʥʮʽʾ, ʷʢʽ ʩʪʘʥʫʪʴ ʷʜʨʦʤ ʥʦʚʦʾ ʤʝʨʝʞʽ. ɼʦ ʨʝʯʽ ʪʝʩʪʫʚʘʥʥʷ 5G ʪʘʤ 

ʫʩʧʽʰʥʦ ʟʘʚʝʨʰʠʣʦʩʷ ʚ 2018 ʨʦʮʽ. ʉʝʨʝʜ ʢʨʘʾʥ, ʷʢʽ ʧʝʨʰʽ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞ 

ʧ'ʷʪʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʽ ʚ ʂʠʪʘʶ. ʊʘʢʽ ʚʠʩʥʦʚʢʠ ʚʠʧʣʠʚʘʶʪʴ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʘʥʦʥʩʽʚ ʩʤʘʨʪʬʦʥʽʚ ʟ ʧʽʜʪʨʠʤʢʦʶ 5G ʩʘʤʝ ʜʣʷ ʢʠʪʘʡʩʴʢʦʛʦ ʨʠʥʢʫ. ʆʜʥʘʢ ʯʝʢʘʪʠ ʰʚʠʜʢʦʛʦ 
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ʧʨʠʭʦʜʫ 5G ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʘʨʪʦ. ʌʘʭʽʚʮʽ ʥʘʚʽʪʴ ʥʝ ʥʘʟʠʚʘʶʪʴ ʧʨʠʙʣʠʟʥʠʭ ʪʝʨʤʽʥʽʚ ʧʦʷʚʠ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ çɺʽʢʽʧʝʜʽʷè - https://ru.wikipedia.org/wiki/5G 

2. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ç1234gè - http://1234g.ru/ 

3. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ çNagè - https://nag.ru/ 

4. ɯʥʬʦʨʤʘʮʽʡʥʦ ʨʝʩʫʨʩ ʥʦʚʠʥ ç24tvè - https://24tv.ua/ 
 

 

ʇʝʪʨʫʭʥʦ ʊ.ʆ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʇɼ-42 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʈʆɿʈʆɹʂɸ ɺɽɹ-ʆʈɯɭʅʊʆɺɸʅʆɰ ʉʀʉʊɽʄʀ ʆʈɻɸʅɯɿɸʎɯɰ ɿɸʍʆɼɯɺ ɿɸ 

ɼʆʇʆʄʆɻʆʖ JAVASCRIPT. 

 

ɺʠʨʽʰʝʥʦ ʩʢʣʘʜʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʪʘ ʟʜʝʰʝʚʣʶʻ ʮʝʡ ʧʨʦʮʝʩ. 

 

ʂʦʞʝʥ ʟʘʭʽʜ ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʣʶʜʝʡ, ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ ʡʦʛʦ ʷʢ ʪʘʢʦʛʦ. 

ɭ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʮʝ ʟʨʦʙʠʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʣʘʤʠ(ʛʘʟʝʪʘ ʘʙʦ ʪʚ) ʘʙʦ ʤʝʨʝʞʽ 

ʘʛʽʪʘʪʦʨʽʚ. ɸʣʝ ʮʝ ʚʘʨʪʫʻ ʛʨʦʰʝʡ, ʪʘ ʚʠʤʘʛʘʻ ʟʫʩʠʣʴ. ʑʦ ʻ ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʽʣʴʰʽʩʪʴ ʣʶʜʝʡ ʢʦʨʠʩʪʫʻʪʴʩʷ ʤʝʩʝʥʜʞʝʨʘʤʠ, ʩʦʮʽʘʣʴʥʠʤʠ 

ʤʝʨʝʞʘʤʠ ʪʘ ʽʥʰʠʤʠ ʩʝʨʚʽʩʘʤʠ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ. ʏʝʨʝʟ ʷʢʽ, ʷʢ ʧʨʘʚʠʣʦ, ʘʥʦʥʩʫʶʪʴ ʪʘ 

ʟʘʧʨʦʰʫʶʪʴ ʣʶʜʝʡ ʥʘ ʧʝʚʥʽ ʟʘʭʦʜʠ. ɸʣʝ ʪʫʪ ʻ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ɸ ʩʘʤʝ, ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʦʩʪʽʚ ʽ ʛʨʫʧ, ʟʘʧʨʦʰʝʥʥʷ ʤʦʞʝ ʟʘʛʫʙʠʪʠʩʴ ʚ ʩʪʨʽʯʮʽ ʥʦʚʠʥ ʽ ʪʘʢ ʽ ʥʝ ʧʦʧʘʩʪʠ ʥʘ ʦʯʽ 

ʦʪʨʠʤʫʚʘʯʫ. ʂʦʞʥʘ ʩʧʽʣʴʥʦʪʘ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʤʘʻ ʧʝʚʥʠʡ ʢʦʥʪʠʥʛʝʥʪ ʧʽʜʧʠʩʥʠʢʽʚ, ʱʦ 

ʻ ʦʙʤʝʞʝʥʠʡ ʢʽʣʴʢʽʩʪʶ ʽ ʧʝʚʥʦʶ ʪʝʤʘʪʠʢʦʶ. ɯ ʥʘʡʙʽʣʴʰʠʡ ʥʝʜʦʣʽʢ ʪʘʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʨʽʤ 

ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʽʣʴʥʦʪ, ʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʷʢʠʤʠ ʨʦʟʜʽʣʝʥʥʽ 

ʧʦʪʝʥʮʽʘʣʴʥʽ ʚʽʜʚʽʜʫʚʘʯʽ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʭʦʜʫ. 

ʊʦʙʪʦ ʣʶʜʠʥʘ ʤʦʞʝ ʥʝ ʧʦʪʨʘʧʠʪʠ ʥʘ ʮʽʢʘʚʠʡ ʾʡ ʟʘʭʽʜ ʪʽʣʴʢʠ ʪʦʤʫ, ʱʦ ʥʝ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʧʝʚʥʦʶ ʩʦʮʽʘʣʴʥʦʶ ʤʝʨʝʞʝʶ, ʥʝ ʧʽʜʧʠʩʘʥʘ ʥʘ ʧʝʚʥʫ ʩʧʽʣʴʥʦʪʫ, ʽ ʥʝ ʧʝʨʝʚʽʨʠʣʘ ʥʦʚʠʥʠ ʚ 

ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ. ʎʽ ʦʙʤʝʞʝʥʥʷ ʜʫʞʝ ʟʚʫʞʫʶʪʴ ʢʦʣʦ ʦʭʦʧʣʝʥʥʷ ʣʶʜʝʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʽʜʝʷ çʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚè, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ, 

ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʥʽ ʥʝʜʦʣʽʢʠ. 

ʉʠʩʪʝʤʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ JavaScript, ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ ʯʘʩʪʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʙʣʠʮʽ ʩʪʠʣʽʚ ʉSS, ʪʘ ʨʦʟʤʽʪʢʘ ʩʪʦʨʽʥʢʠ HTML. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ 

ʧʨʘʮʶʻ ʥʘ ʧʨʦʛʨʘʤʥʽʡ ʧʣʘʪʬʦʨʤʽ NodeJS ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʪʦʢʦʣ HTTP ʜʣʷ  ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʢʣʽʻʥʪʘʤ. ʏʘʪ ʧʨʘʮʶʻ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʙʣʽʦʪʝʢʠ Soket.IO, ʷʢʘ ʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʝʙ-ʜʦʜʘʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻ Google Maps 

Platform Maps Javascript API ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ ʥʘ ʢʘʨʪʽ. 

ʎʷ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, ʽ ʢʦʥʮʝʥʪʨʫʻ ʚ ʩʦʙʽ 

ʦʨʛʘʥʽʟʘʪʦʨʽʚ ʪʘ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʭʦʜʽʚ. ɺʝʙ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ, ʩʪʚʦʨʠʪʠ 

ʟʘʭʽʜ ʚ ʷʢʦʤʫ ʤʽʩʪʠʪʴʩʷ ʚʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʘ. ʊʘʢʦʞ ʟʘʭʽʜ ʤʘʻ ʯʘʪ ʚ 

ʷʢʦʤʫ ʚʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ ʚʝʩʪʠ ʙʝʩʽʜʠ ʧʝʨʝʜ ʪʠʤ ʷʢ ʟʘʭʽʜ ʚʽʜʙʫʜʝʪʴʩʷ. ʊʘ ʟʨʫʯʥʝ 

ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦʜʦ ʩʘʤʦʛʦ ʟʘʭʦʜʫ, ʘʙʦ ʦʩʦʙʠʩʪʦʛʦ ʧʨʦʬʽʣʶ ʽ ʦʨʛʘʥʽʟʘʪʦʨʘ ʽ 

ʚʽʜʚʽʜʫʚʘʯʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʮʷ ʩʠʩʪʝʤʘ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʟʘʭʦʜʽʚ ʪʠʤ ʩʘʤʠʤ ʝʢʦʥʦʤʠʪʴ ʪʘʢʽ ʨʝʩʫʨʩʠ ʷʢ ʟʫʩʠʣʣʷ ʽ ʯʘʩ, ʷʢ ʜʣʷ ʦʨʛʘʥʽʟʘʪʦʨʘ ʪʘʢ ʽ ʜʣʷ 

ʚʽʜʚʽʜʫʚʘʯʘ. 

https://ru.wikipedia.org/wiki/5G
http://1234g.ru/
https://nag.ru/
https://24tv.ua/
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ʂʫʟʴʤʠʯ ɺ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʊʉɼʄ-52 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ASTERISK - ʎɽ ʄɸʁɹʋʊʅɭ ʊɽʃɽʌʆʅɯɰ 

 

ʊʝʭʥʦʣʦʛʽʷ Asterisk ʟ'ʷʚʠʣʘʩʷ ʟʘʚʜʷʢʠ ʄʘʨʢʫ ʉʧʝʥʩʝʨʫ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ Asterisk ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ɸʊʉ ʫ ʩʚʽʪʽ. ɹʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʚʦʣʽʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟ Asterisk ʟʘʚʜʷʢʠ 

ʛʥʫʯʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʟʚ'ʷʟʢʫ. 

21 ʩʪʦʣʽʪʪʷ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʟʫʧʠʥʠʪʠ. ʂʦʞʥʦʛʦ ʜʥʷ, ʢʦʞʥʦʾ 

ʛʦʜʠʥʠ ʚ ʩʚʽʪʽ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʷʢʘ ʟʜʘʪʥʘ ʧʦʣʝʛʰʠʪʠ ʞʠʪʪʷ ʣʶʜʠʥʠ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʦʤʫ ʽʥʥʦʚʘʮʽʾ ʚ ʦʙʣʘʩʪʽ ʟʚóʷʟʢʫ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʧʨʽʦʨʠʪʝʪʥʠʤʠ. ʅʘ 

ʜʘʥʠʡ ʯʘʩ ʤʠ ʥʝ ʤʦʞʝʤʦ ʫʷʚʠʪʠ ʩʚʦʻ ʞʠʪʪʷ ʙʝʟ ʪʝʣʝʬʦʥʘ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ɹʽʣʴʰʽʩʪʴ 

ʣʶʜʝʡ ʚʞʝ ʥʝ ʚʚʘʞʘʻ ʪʝʣʝʬʦʥʠ ʷʢ ʱʦʩʴ ʚʨʘʞʘʶʯʝ. 

ɿ ʧʦʯʘʪʢʦʤ ʧʦʰʠʨʝʥʥʷ VOIP (ʧʝʨʝʜʘʯʘ ʛʦʣʦʩʫ ʧʦ IP ʧʨʦʪʦʢʦʣʫ) ʽʟ ʨʝʚʦʣʶʮʽʡʥʠʤ 

ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʩʪʘʨʠʭ ʢʦʤʫʪʫʶʯʠʭ ʤʝʨʝʞ ʜʦ ʥʦʚʠʭ ʤʝʨʝʞ ʥʘ ʙʘʟʽ IP ʧʨʦʪʦʢʦʣʫ ʪʝʭʥʦʣʦʛʽʷ 

Asterisk ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʻ ʫʷʚʣʝʥʥʷ ʟʚʠʯʘʡʥʦʾ ʣʶʜʠʥʠ ʧʨʦ ʟʚ'ʷʟʦʢ. ʑʦ ʞ ʪʘʢʝ Asterisk?. 

Asterisk ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʷʢʘ ʥʘʜʘʻ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʫ ʚ ʦʙʣʘʩʪʽ ʟʚóʷʟʢʫ, ʘ ʩʘʤʝ ʢʨʽʤ ʤʦʞʣʠʚʦʩʪʝʡ ʟʚʠʯʘʡʥʦʾ ɸʊʉ , Asterisk ʥʘʜʘʻ 

ʬʫʥʢʮʽʦʥʘʣ ʫʧʨʘʚʣʽʥʥʷ ʪʝʣʝʬʦʥʥʠʤʠ ʟʚʽʥʢʘʤʠ, ʨʦʙʦʪʘ ʟ ʛʦʣʦʩʦʚʦʶ ʧʦʰʪʦʶ, IVR 

(ʽʥʪʝʨʘʢʪʠʚʥʝ ʛʦʣʦʩʦʚʝ ʤʝʥʶ). ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ Asterisk - ʮʝ ʧʦʚʥʘ ʩʫʤʽʩʥʽʩʪʴ ʟ 

ʙʽʣʴʰʽʩʪʶ ʧʨʠʩʪʨʦʾʚ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ ʷʢʽ ʟóʷʚʠʣʠʩʴ ʨʘʥʽʰʝ(ʥʘʧʨʠʢʣʘʜ ʧʽʜʪʨʠʤʢʘ Dundi, 

Bluetooth). Asterisk ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʽ ʘʥʘʣʦʛʦʚʠʤʠ ʣʽʥʽʷʤʠ. 

Asterisk ʧʽʜʪʨʠʤʫʻ ʙʽʣʴʰʽʩʪʴ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʪʦʢʦʣʽʚ - ʧʝʨʝʜʘʯʘ ʬʘʢʩʽʚ T.38., Google 

Talk, H.323, MGCP, IAX2, Skype, Jabber(XMPP). ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ. 

ɻʦʣʦʚʥʘ ʮʽʥʥʽʩʪʴ Asterisk ʮʝ ʚʽʜʢʨʠʪʘ ʘʨʭʽʪʝʢʪʫʨʘ. 

ʗʢʱʦ ʚʽʜʚʘʞʠʪʠʩʷ ʥʘ ʧʨʦʛʥʦʟ ʪʦ ʪʝʭʥʦʣʦʛʽʾ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚóʷʟʢʫ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ 

ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʙʫʜʫʪʴ ʥʘʙʠʨʘʪʠ ʧʦʧʫʣʷʨʥʽʩʪʴ ʪʦʤʫ, ʱʦ ʚʽʜʢʨʠʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘʜʘʻ 

ʛʥʫʯʢʽʩʪʴ, ʷʢʘ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʘ ʢʦʨʠʩʪʫʚʘʯʫ. 

Asterisk ʮʝ ʬʫʥʜʘʤʝʥʪ, ʧʣʘʪʬʦʨʤʘ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚóʷʟʢʫ. ɹʘʛʘʪʦʚʽʢʦʚʠʡ ʜʦʩʚʽʜ ʚ 

ʨʦʟʚʠʪʢʫ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚóʷʟʢʫ ʜʦʟʚʦʣʠʚ ʩʪʚʦʨʠʪʠ ʥʘʜʽʡʥʫ ʧʣʘʪʬʦʨʤʫ ʟ ʪʽʩʥʦ ʽʥʪʝʛʨʦʚʘʥʠʤʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʜʦʜʘʪʢʘʤʠ. 

Asterisk - ʮʝ ʤʘʡʙʫʪʥʻ ʪʝʣʝʬʦʥʥʦʛʦ ʟʚóʷʟʢʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. https://ru.wikipedia.org/wiki/Asterisk 

2. Russell Bryant, Leif Madsen ʠ Jim Van Meggelen çɸʩʪʝʨʠʩʢ - ʙʫʜʫʱʝʝ ʪʝʣʝʬʦʥʠʠè. 4-e 

ʠʟʜʘʥʠʝ, ʀʟʜʘʪʝʣʴʩʪʚʦ ʆ`ʈʝʡʣʠ 2009. - 656 ʩ. 

3. Russell Bryant, Leif Madsen ʠ Jim Van Meggelen çɸʩʪʝʨʠʩʢ - ʙʫʜʫʱʝʝ ʪʝʣʝʬʦʥʠʠè. 2-e 

ʠʟʜʘʥʠʝ, ʀʟʜʘʪʝʣʴʩʪʚʦ ʆ`ʈʝʡʣʠ 2009. - 656 ʩ. 

 
ʐʠʣʦʚʝʮʴ ɼ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʊʉɼʄ-53 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʊɽʍʅʆʃʆɻɯʗ PASSIVE OPTICAL NETWORK( PON) 

ʈʦʟʛʣʷʥʫʪʦ ʪʝʭʥʦʣʦʛʽʶ ʧʘʩʠʚʥʦʾ ʦʧʪʠʯʥʦʾ ʤʝʨʝʞʽ. ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʧʝʨʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʾ ʤʘʡʙʫʪʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. 

PON (ʘʥʛʣ. Passive Optical Network - ʧʘʩʠʚʥʘ ʦʧʪʠʯʥʘ ʤʝʨʝʞʘ) - ʮʝ ʰʚʠʜʢʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʤʫʣʴʪʠʩʝʨʚʽʩʥʦʛʦ 

https://ru.wikipedia.org/wiki/Asterisk
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ʤʥʦʞʠʥʥʦʛʦ ʜʦʩʪʫʧʫ ʟ ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʭʚʠʣʝʚʠʡ ʧʦʜʽʣ ʪʨʘʢʪʽʚ ʧʨʠʡʦʤʫ 

/ ʧʝʨʝʜʘʯʽ ʽ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʦʜʥʦ ʚʦʣʦʢʦʥʥʫ ʜʝʨʝʚʦʧʦʜʽʙʥʫ ʪʦʧʦʣʦʛʽʶ çʪʦʯʢʘ-ʙʘʛʘʪʦ 

ʪʦʯʢʘè ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʠʭ ʤʝʨʝʞʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʚʫʟʣʘʭ ʨʦʟʛʘʣʫʞʝʥʥʷ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʤʘʣʦ ʚʦʣʦʢʦʥ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʤʽʞʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʫʣʴʦʚʝ (ʥʫ, ʤʘʡʞʝ 

ʥʫʣʴʦʚʝ) ʚʧʣʠʚ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʟʨʫʯʥʘ WDM ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚʽʜ çʬʘʙʨʠʢʠ ʧʦ 

ʚʠʨʦʙʥʠʮʪʚʫ ʽʥʪʝʨʥʝʪʫè ʜʦ ʢʣʽʻʥʪʘ ʽ ʥʘʟʘʜ ʧʦ ʦʜʥʦʤʫ ʚʦʣʦʢʥʫ. ɸʢʪʠʚʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚ ʮʽʡ 

ʤʝʨʝʞʽ ʻ ʪʽʣʴʢʠ ʥʘ ʩʪʦʨʦʥʽ ʧʨʦʚʘʡʜʝʨʘ (ʚ ʯʠʩʪʽʡ, ʩʫʭʽʡ ʽ ʧʨʦʭʦʣʦʜʥʦʶ ʩʝʨʚʝʨʥʽʡ ʩʪʽʡʮʽ) ʽ ʥʘ 

ʩʪʦʨʦʥʽ ʘʙʦʥʝʥʪʘ (ʥʘ ʛʦʨʠʱʽ, ʚ ʧʝʨʝʜʧʦʢʦʾ, ʥʘ ʩʪʘʨʦʤʫ-ʜʦʙʨʦʤʫ ʩʪʦʚʧʽ ʪʘ ʽʥ.). ɯʜʝʘʣʴʥʦ ʷʢ ʜʣʷ 

ʚʽʜʜʘʣʝʥʠʭ ʤʘʣʦʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʤʽʩʴʢʦʛʦ ʧʨʠʚʘʪʥʦʛʦ ʩʝʢʪʦʨʘ. ʊʝʭʥʦʣʦʛʽʷ PON 

ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʦʢʨʠʪʪʷ ʚʝʣʠʢʦʾ ʪʝʨʠʪʦʨʽʾ ʟ ʨʽʟʥʦʶ ʱʽʣʴʥʽʩʪʶ ʟʘʙʫʜʦʚʠ: ʚʽʜ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʨʘʡʦʥʽʚ ʜʦ ʢʦʪʝʞʥʠʭ ʤʽʩʪʝʯʢʽʚ, ʜʝ ʧʝʨʝʚʘʛʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ. ʇʝʨʝʜʘʯʘ ʪʘ ʧʨʠʡʦʤ ʚ ʦʙʦʭ ʥʘʧʨʷʤʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷ ʧʨʘʚʠʣʦ, ʧʦ ʦʜʥʦʤʫ 

ʦʧʪʠʯʥʦʤʫ ʚʦʣʦʢʥʫ, ʘʣʝ ʥʘ ʨʽʟʥʠʭ ʜʦʚʞʠʥʘʭ ʭʚʠʣʴ (1310 ʪʘ 1490 ʥʤ). ʋ ʩʪʘʥʜʘʨʪʥʽʡ ʦʧʪʠʯʥʽʡ 

ʤʝʨʝʞʽ PON ʥʘ ʩʪʦʨʦʥʽ ʧʨʦʚʘʡʜʝʨʘ ʟʚ'ʷʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ OLT (Optical Line Terminal) - 

ʦʧʪʠʯʥʠʡ ʣʽʥʽʡʥʠʡ ʪʝʨʤʽʥʘʣ - L2 ʩʚʽʪʯ, ʱʦ ʤʘʻ Uplink ʧʦʨʪʠ (ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ L3 

ʢʦʤʫʪʘʪʦʨʘ) ʽ Downlink ʧʦʨʪʠ (ʜʣʷ ʧʦʙʫʜʦʚʠ PON ʤʝʨʝʞʽ), ʘ ʚ ʷʢʦʩʪʽ ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ONT (Optical Network Terminal) ONU (ʆʧʪʠʯʥʘ ʄʝʨʝʞʝʚʘ ʆʜʠʥʠʮʷ) - 

ʧʦʚʥʦʮʽʥʥʠʡ VLAN ʩʚʽʪʯ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ. ONU ʩʪʘʥʜʘʨʪʥʦ ʤʘʻ ʦʜʠʥ ʦʧʪʠʯʥʠʡ 1G ʧʦʨʪ 

(Uplink) ʽ ʦʜʠʥ 1G ʘʙʦ 4 0.1G ʤʽʜʥʠʭ ʧʦʨʪʫ (Downlink). ɯʩʥʫʻ ʢʽʣʴʢʘ ʩʪʘʥʜʘʨʪʽʚ PON, ʘ ʩʘʤʝ: 

-APON (ATM PON) - ʽʩʪʦʨʠʯʥʦ ʧʝʨʰʠʡ ʩʪʘʥʜʘʨʪ PON G.983. ʊʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʪʦʢʦʣ - 

ATM. ʉʧʘʜʥʠʡ ʧʦʪʽʢ - 1550 ʥʤ, 155 ʄʙʽʪ / ʩ. ɺʠʩʭʽʜʥʠʡ ʧʦʪʽʢ - 1310 ʥʤ, 155 ʄʙʽʪ / ʩ. 

-BPON (Broadband PON) - ʨʦʟʚʠʪʦʢ ʩʪʘʥʜʘʨʪʫ APON ITU G.983. ʊʨʘʥʩʧʦʨʪʥʠʡ 

ʧʨʦʪʦʢʦʣ - ATM. ʉʧʘʜʥʠʡ ʧʦʪʽʢ - 1550 ʥʤ, 622 ʄʙʽʪ / ʩ, ʚ ʙʽʣʴʰ ʧʽʟʥʽʭ ʚʝʨʩʽʷʭ - 1490 ʥʤ 

(1550 ʥʤ ʟʚʽʣʴʥʝʥʦ ʜʣʷ ʚʽʜʝʦ). ɺʠʩʭʽʜʥʠʡ ʧʦʪʽʢ - 1310 ʥʤ, 622 ʄʙʽʪ / ʩ. 

-GPON (Gigabit PON) - ʩʪʘʥʜʘʨʪ PON ITU G.984. ʅʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʜʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʘʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʧʨʦʷʚʣʷʶʪʴ ʚ ʉʐɸ. ʊʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʪʦʢʦʣ - GFP (Generic Framing 

Protocol). ʉʧʘʜʥʠʡ ʧʦʪʽʢ - 1490 ʥʤ, 2,4 ɻʙʽʪ / ʩ ʘʙʦ 1,2 ɻʙʽʪ / ʩ. ɺʠʩʭʽʜʥʠʡ ʧʦʪʽʢ - 1310 ʥʤ, 1,2 

ɻʙʽʪ / ʩ ʘʙʦ 622 ʄʙʽʪ / ʩ. 

-EPON (Ethernet PON) ʘʙʦ GEPON (Gigabit Ethernet PON) - ʩʪʘʥʜʘʨʪ PON IEEE 802.3ah. 

ʅʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʜʦ ʦʙʣʘʜʥʘʥʥʷ ʮʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʘʟʽʘʪʩʴʢʠʭ ʢʨʘʾʥʘʭ 

(ʂʠʪʘʡ, ʗʧʦʥʽʷ, ʂʦʨʝʷ, ʄʘʣʘʡʟʽʷ ʽ ʪ.ʜ.). ʊʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʪʦʢʦʣ Ethernet. ʉʧʘʜʥʠʡ ʧʦʪʽʢ - 

1490 ʥʤ, ʜʦ 2,5 ɻʙʽʪ / ʩ. ɺʠʩʭʽʜʥʠʡ ʧʦʪʽʢ - 1310 ʥʤ, ʜʦ 2,5 ɻʙʽʪ / ʩ. 

ʊʝʭʥʦʣʦʛʽʷ PON ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ PON: 

-ɽʢʦʥʦʤʽʷ ʚʦʣʦʢʦʥ. ɼʦ 128 ʘʙʦʥʝʥʪʽʚ ʥʘ ʦʜʥʝ ʚʦʣʦʢʥʦ, ʧʨʦʪʷʞʥʽʩʪʴ ʤʝʨʝʞʽ ʜʦ 60 ʢʤ. 

-ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ. 

-ʐʚʠʜʢʽʩʪʴ ʜʦ 2,488 ɻʙʽʪ / ʩ ʧʦ ʥʠʟʭʽʜʥʦʤʫ ʧʦʪʦʢʫ ʽ 1,244 ɻʙʽʪ / ʩ ʧʦ ʚʠʩʭʽʜʥʦʤʫ. 

-ʅʘʜʽʡʥʽʩʪʴ. ʋ ʧʨʦʤʽʞʥʠʭ ʚʫʟʣʘʭ ʜʝʨʝʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʪʽʣʴʢʠ ʧʘʩʠʚʥʽ ʦʧʪʠʯʥʽ 

ʨʦʟʛʘʣʫʞʫʚʘʯʽ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

-ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ɼʝʨʝʚʦʧʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ ʤʝʨʝʞʽ ʜʦʩʪʫʧʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʢʣʶʯʘʪʠ ʥʦʚʠʭ ʘʙʦʥʝʥʪʽʚ ʥʘʡʝʢʦʥʦʤʽʯʥʽʰʠʤ ʩʧʦʩʦʙʦʤ. 

-ʄʦʞʣʠʚʽʩʪʴ ʨʝʟʝʨʚʫʚʘʥʥʷ ʷʢ ʚʩʽʭ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʘʙʦʥʝʥʪʽʚ. 

-ɻʥʫʯʢʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ATM ʷʢ ʪʨʘʥʩʧʦʨʪ ʜʦʟʚʦʣʷʻ ʥʘʜʘʚʘʪʠ ʘʙʦʥʝʥʪʘʤ ʩʘʤʝ ʪʦʡ 

ʨʽʚʝʥʴ ʩʝʨʚʽʩʫ, ʷʢʠʡ ʾʤ ʧʦʪʨʽʙʝʥ. ɼʘʥʽ ʧʦ ʤʝʨʝʞʽ ʧʝʨʝʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʩʝʨʝʜʢʽʚ ATM. 

ʄʦʞʣʠʚʽ ʩʠʤʝʪʨʠʯʥʠʡ ʽ ʘʩʠʤʝʪʨʠʯʥʠʡ ʨʝʞʠʤʠ ʨʦʙʦʪʠ. 

ʅʝʜʦʣʽʢʠ ʪʝʭʥʦʣʦʛʽʾ PON: 

-PON - ʪʝʭʥʦʣʦʛʽʷ ʽʟ ʟʘʛʘʣʴʥʦʶ ʩʝʨʝʜʦʚʠʱʝʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʦʤʫ ʦʢʨʝʤʽ ʧʦʪʦʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦʚʦʜʠʪʴʩʷ ʰʠʬʨʫʚʘʪʠ. ʎʝ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʢʦʨʠʩʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ, ʘ ʪʘʢʦʞ 

ʥʝ ʟʘʭʠʱʘʻ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʟʣʦʤʫ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ. 

-ɺ ʩʠʩʪʝʤʽ ʚʘʞʢʦ ʚʠʷʚʠʪʠ ʥʝʧʦʣʘʜʢʠ ʥʘ ʜʽʣʷʥʮʽ ʤʽʞ ʩʧʣʽʪʝʨʘʤʠ ʽ ʢʽʥʮʝʚʦʶ ʪʦʯʢʦʶ - 

ONT. ɺʘʞʣʠʚʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʫʩʪʘʥʦʚʥʠʢʘ, ʷʢʠʡ ʟʤʦʞʝ ʷʢʽʩʥʦ 

ʚʩʪʘʥʦʚʠʪʠ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʪʘʥ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʚʥʦʮʽʥʥʠʡ ʩʝʨʚʽʩ, ʧʨʦʙʣʝʤʠ ʟ ʤʝʨʝʞʝʶ 

ʤʽʥʽʤʽʟʫʶʪʴʩʷ. 



26 
 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʘʩʠʚʥʽ ʤʝʨʝʞʽ ʥʘ ʦʩʥʦʚʽ ʦʧʪʠʯʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʛʦ 

ʧʦʰʠʨʝʥʥʷ. ʄʽʜʥʽ ʢʨʫʯʝʥʽ ʧʘʨʠ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʢʦʥʢʫʨʝʥʮʽʾ ʟ PON ʟʘ ʦʙʩʷʛʘʤʠ, ʰʚʠʜʢʦʩʪʽ ʽ 

ʜʘʣʴʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʠ ʽ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. ʗʢʱʦ ʩʧʦʯʘʪʢʫ ʧʝʨʝʚʘʛʫ 

ʯʘʩʪʦ ʚʽʜʜʘʚʘʣʘʩʷ ʚʽʪʦʧʘʨʥʠʤ ʢʘʙʝʣʷʤ ʯʝʨʝʟ ʜʦʨʦʞʥʝʯʫ ʦʧʪʠʯʥʦʛʦ ʩʠʨʦʚʠʥʠ ʽ ʦʙʣʘʜʥʘʥʥʷ, ʪʦ 

ʟʘʨʘʟ ʟʘ ʢʘʧʽʪʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʽ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʤʦʥʪʘʞʫ ʩʠʩʪʝʤʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʥʝʟʥʘʯʥʦ. 

ʗʢ ʽ ʨʘʥʽʰʝ ʧʦʧʫʣʷʨʥʠʤ ʻ ʙʫʜʽʚʥʠʮʪʚʦ ʩʫʤʽʱʝʥʦʛʦ ʚʠʜʫ ʤʝʨʝʞ - FTTH, ʜʝ ʤʽʜʥʘ ʧʘʨʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʥʘ ʜʽʣʷʥʮʽ ʚʽʜ ʢʦʤʫʪʘʪʦʨʘ ʜʦ ʘʙʦʥʝʥʪʘ. ʆʜʥʘʢ ʜʠʥʘʤʽʢʘ ʚʩʝ ʙʽʣʴʰʝ 

ʟʤʽʱʫʻʪʴʩʷ ʚ ʙʽʢ PON, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʫʩʪʘʥʦʚʢʘ ʧʘʩʠʚʥʦʾ ʤʝʨʝʞʽ ʜʦʧʫʩʢʘʻ 

ʤʦʜʠʬʽʢʘʮʽʶ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʚ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʽ ʧʝʨʝʢʣʘʜʢʠ ʢʘʙʝʣʶ. ʄʘʡʙʫʪʥʻ PON 

ʙʘʛʘʪʦʦʙʽʮʷʶʯʝ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʠʭ ʧʨʦʝʢʪʽʚ ʧʦʢʠ ʥʝʙʘʛʘʪʦ (ʝʣʽʪʥʽ ʙʫʜʠʥʢʠ, ʢʦʪʝʜʞʥʽ ʩʝʣʠʱʘ), 

ʘʣʝ ʚʩʝ ʟʤʽʥʠʪʴʩʷ, ʪʦʤʫ ʱʦ ʚʠʛʦʜʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʪʝʭʥʦʣʦʛʽʾ ʧʘʩʠʚʥʠʭ ʦʧʪʠʯʥʠʭ ʤʝʨʝʞ 

ʦʯʝʚʠʜʥʽ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ PON - ʟʜʝʰʝʚʣʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʨʝʞ (ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʩʫʪʥʦʩʪʽ ʘʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʧʨʦʤʽʞʢʫ ʚʽʜ OLT ʜʦ ʘʙʦʥʝʥʪʩʴʢʦʛʦ ʚʽʜʚʦʜʫ) ʽ ʚʠʩʦʢʘ 

ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. https://neoi.ru/pon 

2. http://www.comizdat.com/index_.php?id=5245&in=komi_articles_id 

3. ɸ.ʇ.  ɹʦʥʜʘʨʯʫʢ,  ɻ.ʉ.  ʉʨʦʯʠʥʩʴʢʘ,  ʄ.ɻ.  ʊʚʝʨʜʦʭʣʽʙ ʆʩʥʦʚʠ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: ʧʦʩʽʙʥʠʢ. ʂʠʾʚ, 2015. 56 ʩ. - 57 ʩ. 

 
ʄʘʨʦʯʢʦ ɼ.ʉ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

5 ɽʊɸʇɯɺ ɼʀɿɸʁʅɽʈʉʔʂʆɻʆ ʄʀʉʃɽʅʅʗ ʊɸ ʉʇɽʎʀʌɯʏʅʀʍ ʊɽʍʅɯʂ 

 

ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʧʨʦ ʩʥʦʚʦʧʦʣʦʞʥʽ ʧʨʠʥʮʠʧʠ ʜʠʟʘʡʥʫ, ʝʪʘʧʠ, ʤʝʪʦʜʠʪʘ ʜʽʟʥʘʻʤʦʩʴ 

ʧʨʦ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʤʝʪʦʜʠʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʟ ʥʠʭ. 

ɼʠʟʘʡʥʝʨʩʴʢʝ ʤʠʩʣʝʥʥʷ - ʮʝ ʤʝʪʦʜʦʣʦʛʽʷ ʟ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ ʟʘʚʜʷʢʠ ʥʘʙʦʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʡʦʛʦ 

ʙʘʯʝʥʥʶ, ʭʦʯʘ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʮʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. ʆʜʠʥ ʧʨʦʮʝʩ 

ʧʨʦʜʫʤʘʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʚʟʘʻʤʦʟʘʣʝʞʥʠʭ ʝʪʘʧʽʚ, ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʦʜʠʥ ʥʘ 

ʦʜʥʦʤʫ. 

1. ʉʧʽʚʧʝʨʝʞʠʚʘʡʪʝ 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʪʦʶ ʻ ʧʽʟʥʘʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʥʘʰʠʭ ʟʫʩʠʣʴ. ɿʥʘʡʦʤʩʪʚʦ ʟ 

ʘʫʜʠʪʦʨʽʻʶ ʦʟʥʘʯʘʻ ʥʝ ʣʠʰʝ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʧʠʪʘʥʥʷ, ʧʦʚóʷʟʘʥʽ ʟ ʥʘʰʠʤ ʩʝʨʚʽʩʦʤ, ʘʣʝ ʡ 

ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʾʭ ʩʧʦʩʽʙ ʞʠʪʪʷ. ʗʢ ʚʦʥʠ ʟʚóʷʟʫʶʪʴʩʷ ʟ ʥʘʰʦʶ ʩʣʫʞʙʦʶ? ɿʘ ʷʢʠʭ ʦʙʩʪʘʚʠʥ 

ʚʦʥʠ ʟóʻʜʥʫʶʪʴʩʷ? ʗʢ ʥʘ ʥʠʭ ʚʧʣʠʚʘʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ? 

ʄʝʪʦʜʠ: 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ 

ʩʧʽʚʧʝʨʝʞʠʚʘʥʥʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʨʘʚʠ. ɼʝʷʢʽ ʧʨʠʢʣʘʜʠ ʚʢʣʶʯʘʶʪʴ: 

ʦʧʠʪʫʚʘʥʥʷ, ʽʥʪʝʨʚ'ʶ, ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʬʦʢʫʩ-ʛʨʫʧʠ. 

2. ɺʠʟʥʘʯʪʝ 

ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʫ ʤʠ ʤʦʞʝʤʦ ʟʽʙʨʘʪʠ, ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʟʥʘʡʪʠ ʦʜʥʫ (ʘʙʦ ʙʽʣʴʰʝ ʥʽʞ 

ʦʜʥʫ) ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʂʦʤʘʥʜʘ ʚʠʨʽʰʠʪʴ, ʷʢ ʨʦʟʩʪʘʚʠʪʠ ʧʨʽʦʨʠʪʝʪʠ ʪʘ 

ʚʠʙʨʘʪʠ, ʜʦ ʷʢʦʛʦ ʟʚʝʨʥʫʪʠʩʷ ʩʧʦʯʘʪʢʫ, ʘ ʜʦ ʷʢʦʛʦ ʟʚʝʨʥʫʪʠʩʷ ʧʽʟʥʽʰʝ. 

ʄʝʪʦʜʠ: 

ʈʝʟʫʣʴʪʘʪʠ , ʦʪʨʠʤʘʥʽ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʤʧʘʪʽʾ, ʢʘʨʪ ʢʣʽʻʥʪʽʚ ʚ ʜʦʨʦʟʽ. 

3. ɯʜʝʷ 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʦʤʘʥʜʘ ʧʨʦʘʥʘʣʽʟʫʻ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʤʦʞʝ ʚʠʟʥʘʯʠʪʠ ʧʠʪʘʥʥʷ ʥʘ 

https://neoi.ru/pon
http://www.comizdat.com/index_.php?id=5245&amp;in=komi_articles_id
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ʦʩʥʦʚʽ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʩʘʤʝ ʯʘʩ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʜʝʡ. ʇʨʠ ʨʽʟʥʠʭ ʛʨʫʧʦʚʠʭ ʟʘʥʷʪʪʷʭ 

ʯʣʝʥʠ ʙʫʜʴ-ʷʢʦʾ ʢʦʤʘʥʜʠ ʤʦʞʫʪʴ ʚʽʜʢʨʠʪʠ ʩʚʦʶ ʜʫʤʢʫ ʪʘ ʽʥʢʫʙʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʜʝʡ, 

ʷʢʽ ʧʦʪʽʤ ʙʫʜʫʪʴ ʚʽʜʬʽʣʴʪʨʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ. 

ʇʨʠʡʦʤʠ: 

ʚʽʪʘʻʪʴʩʷ ʙʫʜʴ-ʷʢʘ ʪʝʭʥʽʢʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʥʘʤ ʚʠʡʪʠ ʟʘ ʨʘʤʢʠ ʦʯʝʚʠʜʥʦʛʦ ʪʘ ʢʠʥʫʪʠ 

ʚʠʢʣʠʢ ʥʠʥʽʰʥʽʡ ʩʠʪʫʘʮʽʾ: ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʥʘʡʛʽʨʰʘ ʤʦʞʣʠʚʘ ʽʜʝʷ , ʩʧʽʣʴʥʠʡ ʥʘʯʝʨʢ ʪʘ ʧʦʣʝ 

ʧʨʦʜʫʢʪʽʚ. 

4. ʇʨʦʪʦʪʠʧ 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʪʦʶ ʻ ʩʪʚʦʨʝʥʥʷ ʩʢʦʨʦʯʝʥʠʭ ʽ ʥʝʜʦʨʦʛʠʭ ʚʝʨʩʽʡ ʪʦʚʘʨʫ ʘʙʦ ʧʦʩʣʫʛʠ 

(ʘʙʦ ʧʨʦʩʪʦ ʬʨʘʛʤʝʥʪʘ), ʷʢʽ ʙ ʚʽʜʦʙʨʘʞʘʣʠ ʽʜʝʾ, ʦʪʨʠʤʘʥʽ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ. 

ʄʝʪʦʜʠ: ʋ ʨʦʟʨʦʙʮʽ ʧʨʦʪʦʪʠʧʽʚ ʢʣʶʯʦʚʠʤ ʻ ʙʫʪʠ ʰʚʠʜʢʠʤ ʪʘ ʥʝʜʦʨʦʛʠʤ. 

5. ʊʝʩʪ 

ʇʨʦʪʦʪʠʧʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʠʭ 

ʪʝʩʪʽʚ ʤʠ ʟʤʦʞʝʤʦ ʟʥʦʚʫ ʨʦʟʧʦʯʘʪʠ ʧʨʦʮʝʩ, ʪʦʙʪʦ ʤʠ ʤʦʞʝʤʦ ʩʧʽʚʧʝʨʝʞʠʚʘʪʠ ʱʝ ʙʽʣʴʰʝ, 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʥʘʰʽ ʽʜʝʾ, ʩʢʣʘʩʪʠ ʥʦʚʽ ʧʨʦʪʦʪʠʧʠ ʪʘ ʧʦʚʪʦʨʥʦ ʧʨʦʪʝʩʪʫʚʘʪʠ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʨʽʰʝʥʥʷ, ʷʢʽ ʩʧʨʘʚʜʽ ʪʘ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʥʘʰʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ . 

ʄʝʪʦʜʠ: 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʤʝʪʦʶ ʻ ʪʝʩʪʫʚʘʥʥʷ ʽʜʝʡ ʫ ʨʝʘʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ 

ʤʝʪʦʜ - ʩʪʚʦʨʠʪʠ ʩʮʝʥʘʨʽʡ ʽ ʧʦʧʨʦʩʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ, ʚʟʘʻʤʦʜʽʶʯʽ ʟ 

ʧʨʦʪʦʪʠʧʦʤ. 

ʂʣʶʯ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʚ ʜʠʟʘʡʥʝʨʩʴʢʦʤʫ ʤʠʩʣʝʥʥʽ ʧʝʨʰʝ, ʱʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ - ʮʝ 

ʩʧʽʚʧʝʨʝʞʠʚʘʪʠ, ʟʨʦʟʫʤʽʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʾʭ ʪʦʯʢʠ ʟʦʨʫ, ʱʦʙ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʟʚʦʣʷʻ ʥʘʤ ʧʝʨʝʨʦʙʠʪʠ ʨʽʰʝʥʥʷ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʾʭ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʨʝʯʽ, ʧʨʦ ʷʢʽ ʤʠ, ʤʦʞʣʠʚʦ, ʥʝ ʧʦʤʽʪʠʣʠ ʫʚʘʛʠ ʚʧʝʨʰʝ. ɯ ʦʩʪʘʥʥʻ, ʘʣʝ ʥʝ ʤʝʥʰ 

ʚʘʞʣʠʚʦ, ʚʘʞʣʠʚʦ ʟʙʝʨʽʛʘʪʠ ʚʽʜʢʨʠʪʫ ʜʫʤʢʫ. ɯʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʮʝʩʫ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ, ʜʦʧʦʤʘʛʘʶʪʴ ʥʘʤ ʨʦʟʛʣʷʥʫʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʽʜʥʷʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

çɼʫʤʘʡ ʷʢ ʜʠʟʘʡʥʝʨè ʊʽʤ ʆʛʽʣʚʽ , ɾʘʥʥʘ ʃʽʜʪʢʝ. 

 

ʄʘʨʦʯʢʦ ɼ.ʉ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

3 ʉɸʄʀʍ ʇʆʇʋʃʗʈʅʀʍ ʊʀʇɯɺ ɼʀɿɸʁʅɽʈɯɺ 

ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʧʨʦ ʦʩʥʦʚʥʽ ʪʠʧʠ ʜʠʟʘʡʥʝʨʽʚ, ʽʭ ʚʽʜʤʽʥʥʽʩʪʴ, ʩʧʝʮʠʬʽʢʘ. ɼʣʷ 

ʦʩʚʽʜʦʤʣʝʥʥʷ ʣʶʜʝʡ ʧʨʦ ʧʦʚʩʷʢʜʝʥʥʽ ʧʦʛʣʷʜʠ ʥʘ ʪʽ ʪʘ ʽʰʥʽ ʨʝʯʽ ʥʘ ʷʢʽ ʥʝ ʟʘʮʠʢʣʶʻʰʩʷ. 

UX vs. UI ʧʨʦʪʠ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ: ʪʨʠ ʨʽʟʥʽ ʚʠʜʠ ʜʠʟʘʡʥʫ. 

ʂʦʣʠʩʴ, ʷʢʱʦ ʚʠ ʩʢʘʟʘʣʠ ʩʣʦʚʦ "ʜʠʟʘʡʥ", ʰʘʥʩʠ ʙʫʣʠ ʥʘʜʟʚʠʯʘʡʥʦ ʡʤʦʚʽʨʥʠʤʠ, ʱʦ 

ʚʠ ʛʦʚʦʨʠʣʠ ʧʨʦ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ. ɸʣʝ ʚ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ, ʚ ʷʢʦʤʫ ʤʠ ʟʘʨʘʟ ʞʠʚʝʤʦ, 

ʥʘʧʦʚʥʝʥʦʤʫ ʷʢ ʩʷʶʯʠʤʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʢʨʘʥʘʤʠ, ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʥʦ ʨʦʟʚʠʥʫʣʦʩʷ, ʽ 

ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʜʠʟʘʡʥʫ ʯʘʩʪʦ ʤʦʞʝ ʙʫʪʠ ʟʘʧʣʫʪʘʥʦʶ ʜʣʷ ʣʶʜʝʡ ʟʦʚʥʽ ʯʠ 

ʥʦʚʠʭ ʜʣʷ ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʽʥʜʫʩʪʨʽʾ. 

ʆʩʴ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʪʨʴʦʭ ʨʽʟʥʠʭ ʦʩʥʦʚʥʠʭ ʬʦʨʤ ʚʽʟʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ, ʱʦ ʚʦʥʠ 

ʦʟʥʘʯʘʶʪʴ ʪʘ ʷʢ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʦʜʥʘ ʜʦ ʦʜʥʦʾ: 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ 

ʋ ʧʝʚʥʦʤʫ ʩʝʥʩʽ ʚʝʩʴ ʚʽʟʫʘʣʴʥʠʡ ʜʠʟʘʡʥ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. 

ʇʨʦʩʪʽʰʝ ʢʘʞʫʯʠ, ʮʝ ʤʠʩʪʝʮʪʚʦ ʚʠʨʽʰʫʚʘʪʠ, ʷʢ ʚʩʝ ʤʘʻ ʚʠʛʣʷʜʘʪʠ. ɻʨʘʬʽʯʥʽ ʜʠʟʘʡʥʝʨʠ 

ʚʠʙʠʨʘʶʪʴ ʢʦʣʴʦʨʠ ʪʘ ʰʨʠʬʪʠ, ʘ ʪʘʢʦʞ ʨʦʟʪʘʰʦʚʫʶʪʴ ʝʣʝʤʝʥʪʠ (ʥʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʙʣʦʢʠ ʪʝʢʩʪʫ) ʫ ʤʘʢʝʪʘʭ. ʎʝ ʤʦʞʝ ʩʪʘʪʠʩʷ ʷʢ ʚ ɯʥʪʝʨʥʝʪʽ (ʚʝʙ-ʩʘʡʪ, ʪʘʢ  ̔ʚ ʤʦʙʽʣʴʥʠʭ 
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ʜʦʜʘʪʢʘʭ), ʘ ʪʘʢʦʞ ʫ ʜʨʫʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʘʭ (ʨʝʢʣʘʤʘ ʞʫʨʥʘʣʽʚ, ʦʙʢʣʘʜʠʥʢʠ ʢʥʠʛ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʤʘʛʘʟʠʥʽ). ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʨʘʚʘ ʥʝ ʩʪʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦ ʬʨʘʛʤʝʥʪ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʥʘʩʪʽʣʴʢʠ, ʩʢʽʣʴʢʠ ʚ ʪʦʤʫ, ʱʦ ʮʝ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʭʫʥʢʫ ʩʪʘʪʠʯʥʘ, ʥʝʽʥʪʝʨʘʢʪʠʚʥʘ ʤʘʢʝʪ. 

ʇʦʧʠʪ ʥʘ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʝʨʘ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ (ʥʘ 7% ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʨʦʢʦʤ). ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʤʦʞʝʤʦ ʧʨʦʩʪʦ ʚʠʟʥʘʯʠʪʠ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʷʢ ʪʘʢʠʡ, ʷʢ 

ʚʠʛʣʷʜʘʶʪʴ ʨʝʯʽ. ʉʪʘʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʩʪʚʦʨʝʥʽ ʥʘ ʮʠʬʨʦʚʠʭ ʥʦʩʽʷʭ ʽ ʜʣʷ 

ʥʠʭ, ʚʚʘʞʘʶʪʴʩʷ ʛʨʘʬʽʯʥʠʤ ʜʠʟʘʡʥʦʤ. 

UIɼʠʟʘʡʥ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (UI), ʥʘʚʧʘʢʠ, ʩʧʝʮʽʘʣʴʥʦ ʩʪʦʩʫʻʪʴʩʷ ʜʠʟʘʡʥʫ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʷʢ ʪʘʢʠʡ ʞʠʚʝ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʚ ʮʠʬʨʦʚʠʭ ʥʦʩʽʷʭ ʽʥʬʦʨʤʘʮʽʾ, 

ʥʘʧʨʠʢʣʘʜ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ, ʧʣʘʥʰʝʪʽ ʯʠ ʩʤʘʨʪʬʦʥʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʩʧʘʜʥʽ 

ʤʝʥʶ, ʧʦʣʷ ʬʦʨʤʠ, ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʥʘʪʠʩʢʘʪʠ, ʘʥʽʤʘʮʽʷ, ʩʪʠʣʽʟʘʮʽʷ ʢʥʦʧʦʢ ʪʦʱʦ, - ʚʩʝ ʮʝ 

ʚʘʞʣʠʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʠʟʘʡʥʝʨʽʚ ʽʥʪʝʨʬʝʡʩʫ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. 

ʆʪʞʝ, ʤʠ ʤʦʞʝʤʦ ʟʨʦʟʫʤʽʪʠ ʩʝʥʩ ʜʠʟʘʡʥʫ ʽʥʪʝʨʬʝʡʩʫ ʷʢ ʧʦʙʫʜʦʚʠ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʦʛʦ, ʷʢ ʚʠʛʣʷʜʘʶʪʴ ʨʝʯʽ, ʷʢʠʤʠ ʤʠ 

ʢʦʨʠʩʪʫʻʤʦʩʴ ʪʘ ʚʟʘʻʤʦʜʽʻʤʦ ʟ ʥʠʤʠ. 

UXɸ ʪʫʪ ʻ UX. ɼʠʟʘʡʥ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʘ (UX) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʷʢ ʚʽʜ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʪʘʢ ʽ ʚʽʜ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʪʠʤ, ʱʦ ʚʽʥ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʣʦʛʽʮʽ ʪʘ ʩʪʨʫʢʪʫʨʽ 

ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʠ ʥʘʩʧʨʘʚʜʽ ʙʘʯʠʪʝ ʪʘ ʚʟʘʻʤʦʜʽʻʪʝ. UX ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦʭʦʜʠʪʴ ʫ ʜʚʽ ʨʽʟʥʽ 

ʬʘʟʠ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʘʣʽʜʘʮʽʷ. ʇʽʜ ʯʘʩ ʬʘʟʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʟʘʡʥʝʨʠ UX ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʤʝʪʦʜʠ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʩʚʦʾʭ ʧʨʠʟʥʘʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʂʦʥʢʫʨʝʥʪʥʠʡ ʘʥʘʣʽʟ, ʽʥʪʝʨʚ'ʶ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʧʝʨʩʦʥʘʞʽʚ, ʢʘʨʢʘʩʥʽ 

ʨʘʤʢʠ, ʝʚʨʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʽ ʧʦʪʦʢʠ ʧʦʜʦʨʦʞʝʡ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʽʷʥʽ. 

ɸ ʧʦʪʽʤ ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʜʫʢʪʫ, ʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ. ʊʫʪ ʜʠʟʘʡʥʝʨʠ UX 

ʚʠʢʦʥʫʶʪʴ ʘʥʘʣʽʟ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ / ʙʦʣʴʦʚʦʾ ʪʦʯʢʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʧʨʦʜʫʢʪ ʜʘʻ 

ʙʘʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. ʗʢʱʦ ʥʽ, ʪʦ ʫʪʦʯʥʝʥʥʷ ʪʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚʠʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦʙ ʟʨʦʙʠʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʢʨʘʱʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ. ʇʨʦʙʣʝʤʠ ʽʟ 

ʟʨʫʯʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʟʘʧʦʙʽʛʘʶʪʴ ʙʽʣʴʰ ʜʦʨʦʛʠʤ ʧʝʨʝʨʦʙʢʘʤ / 

ʧʦʚʪʦʨʥʠʤ ʧʦʚʪʦʨʝʥʥʷʤ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

ʉʪʽʚ ʂʨʫʛ çʅʝ ʟʤʫʰʫʡʪʝ ʤʝʥʝ ʜʫʤʘʪʠ 

 

 
 

ɸʥʪʠʧʝʥʢʦ ɹ.ʉ. 

ɹʦʨʠʩʝʥʢʦ ɼ.ʆ. 
ʉʪʫʜʝʥʪʠ ʛʨʫʧʠ ʂʉɼʄ-6 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇʆɹʋɼʆɺɸ ɹɽɿʇʈʆɺʆɼʆɺʀʍ ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁʅʀʍ ʄɽʈɽɾ ʅʆɺʆɻʆ 

ʇʆʂʆʃɯʅʅʗ 

 

ʈʦʟʛʣʷʥʫʪʦ ʧʦʙʫʜʦʚʫ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, 

ʤʝʪʦʜʠ ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʾʭ ʘʥʘʣʽʟ. ɿʘʟʥʝʯʝʥʦ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ 

ʙʝʟʜʨʦʪʦʚʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʨʘʚʠʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʧʽʜ ʢʦʥʢʨʝʪʥʽ 

ʟʘʜʘʯʽ ʟʘʤʦʚʥʠʢʘ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʣʝʢʩ ʜʽʡ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʜʽʦ-ʚʣʘʩʪʠʚʦʩʪʝʡ (ʨʘʜʽʦʨʦʟʚʽʜʢʘ 

ʪʘ ʨʘʜʽʦʧʣʘʥʫʚʘʥʥʷ) ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ ʙʫʜʝ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʦʙʣʘʜʥʘʥʥʷ 

ʉʴʦʛʦʜʥʽ ʧʦʪʨʝʙʘ ʚ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʧʨʠʚóʷʟʢʠ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʘ. ɹʝʟʜʨʦʪʦʚʽ 

ʤʝʨʝʞʽ ʦʪʦʯʫʶʪʴ ʥʘʩ ʫʩʶʜʠ ʽ ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʪʽʩʥʦ ʚʚʽʡʰʣʠ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. ʆʜʥʽʻʶ ʽʟ 

ʨʫʰʽʡʥʠʭ ʩʠʣ ʾʭ ʨʦʟʚʠʪʢʫ ʻ ʩʪʨʽʤʢʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʦʷʚʘ ʥʦʚʠʭ 

ʩʪʘʥʜʘʨʪʽʚ Wi-Fi-ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 
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ʂʨʽʤ ʪʦʛʦ, ʙʝʟʜʨʦʪʦʚʠʤ ʨʽʰʝʥʥʷʤ ʥʝʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚ ʪʘʤ, ʜʝ ʥʝʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʨʦʪʦʚʝ 

ʧʽʜʢʣʶʯʝʥʥʷ, ʘʙʦ ʞ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʟʘʥʘʜʪʦ ʚʠʩʦʢʘ ʽ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ. 

ʊʦʯʢʠ ʙʝʟʜʨʦʪʦʚʦʛʦ ʜʦʩʪʫʧʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʦʙʤʽʥ 

ʜʘʥʠʤʠ ʤʽʞ ʢʣʽʻʥʪʘʤʠ ʪʘ ʟ ʜʨʦʪʦʚʦʶ ʤʝʨʝʞʝʶ. ʇʨʠʩʪʨʦʾ ʤʦʥʪʫʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʜʞʝ ʷʢʽʩʪʴ ʟʚóʷʟʢʫ ʽ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʥʠʤʠ ʽ ʪʦʯʢʦʶ. ʊʦʯʢʠ ʧʨʘʮʶʶʪʴ ʘʚʪʦʥʦʤʥʦ, ʘʙʦ ʤʦʞʫʪʴ ʫʧʨʘʚʣʷʪʠʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʛʦ ʢʦʥʪʨʦʣʝʨʘ. ʂʨʽʤ ʧʨʷʤʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʜʦ ʜʨʦʪʦʚʦʾ 

ʤʝʨʝʞʽ ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝʧʨʷʤʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʠʭ ʟʚóʷʟʢʽʚ ʤʽʞ 

ʪʦʯʢʘʤʠ. 

ɹʝʟʜʨʦʪʦʚʽ ʤʦʩʪʠ - ʧʨʠʩʪʨʦʾ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʙʝʟʜʨʦʪʦʚʽ ʢʘʥʘʣʠ ʟʚóʷʟʢʫ ʜʣʷ ʟóʻʜʥʘʥʥʷ 

ʩʝʛʤʝʥʪʽʚ ʤʝʨʝʞ. ɺʠʙʽʨ ʦʙʣʘʜʥʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʘʣʴʥʦʩʪʽ ʟóʻʜʥʘʥʥʷ, ʱʦ ʤʦʞʝ ʩʢʣʘʜʘʪʠ ʚʽʜ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ 

ʜʦ ʜʝʩʷʪʢʽʚ ʢʽʣʦʤʝʪʨʽʚ. 

ʂʦʥʪʨʦʣʝʨʠ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ - ʧʨʠʩʪʨʦʾ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʦʯʢʘʤʠ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʜʦʩʪʫʧʫ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʪʘ ʩʝʨʚʽʩʽʚ; 

¶ ʫʟʛʦʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʨʘʜʽʦʧʝʨʝʜʘʚʘʯʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʧʦʢʨʠʪʪʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʚʽʜ ʩʫʩʽʜʥʽʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ ʽ ʩʪʦʨʦʥʥʽʭ ʧʨʠʩʪʨʦʾʚ 

ʥʘ ʨʦʙʦʪʫ ʩʝʨʚʽʩʫ; 

¶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ ʙʝʟʜʨʦʪʦʚʠʭ ʢʣʽʻʥʪʽʚ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʰʦʚʥʦʛʦ ʨʦʫʤʽʥʛʫ (ʙʝʟ ʨʦʟʨʠʚʫ ʟóʻʜʥʘʥʥʷ) ʧʨʠ ʧʝʨʝʭʦʜʽ ʙʝʟʜʨʦʪʦʚʦʛʦ 

ʢʣʽʻʥʪʘ ʟ ʟʦʥʠ ʜʽʾ ʦʜʥʽʻʾ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʜʦ ̔ ʥʰʦʾ. 

ɹʝʟʜʨʦʪʦʚʽ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʠʨʽʰʫʶʪʴ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

¶ ʐʚʠʜʢʠʡ ʪʘ ʟʘʭʠʱʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʚʝʨʽʚ ʟʘʩʪʦʩʫʥʢʽʚ/ʜʦʜʘʪʢʽʚ/ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ: ʦʨʛʘʥʽʟʘʮʽʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʝʨʚʽʩʫ; ʟʘʭʠʩʪ ʜʘʥʠʭ ʚʽʜ ʧʝʨʝʭʦʧʣʝʥʥʷ ʯʠ 

ʤʦʜʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪ ʩʘʤʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʽʜ ʩʧʨʦʙ ʟʣʦʤʫ. 

¶ ɿʘʭʠʱʝʥʠʡ     ʙʝʟʜʨʦʪʦʚʠʡ     ʟʚóʷʟʦʢ     ʜʣʷ     ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ     ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ: ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʨʚʽʩʫ ʟʚóʷʟʢʫ ʤʦʙʽʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʟ ʩʝʨʚʝʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʙʘʟʘʤʠ 

ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʨʦʙʦʪʠ ʤʦʙʽʣʴʥʠʭ ʩʢʘʥʝʨʽʚ ʰʪʨʠʭ-ʢʦʜʽʚ, ʧʨʠʥʪʝʨʽʚ, ʪʝʨʝʟʽʚ, ʢʘʤʝʨ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʩʢʣʘʜʽʚ, ʤʘʛʘʟʠʥʽʚ, ʮʝʭʘʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

¶ ʆʙóʻʜʥʘʥʥʷ   ʧʨʦʚʽʜʥʠʭ   ʩʝʛʤʝʥʪʽʚ    ʤʝʨʝʞʽ    ʟʘ    ʜʦʧʦʤʦʛʦʶ    ʙʝʟʜʨʦʪʦʚʠʭ  

ʟóʻʜʥʘʥʴ. ʇʦʙʫʜʦʚʘ ʙʝʟʜʨʦʪʦʚʠʭ ʢʘʥʘʣʽʚ ʟʚóʷʟʢʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʥʝʤʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʨʦʪʦʚʠʭ ʤʝʪʦʜʽʚ ʟóʻʜʥʘʥʥʷ. ʈʽʰʝʥʥʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʚóʷʟʢʫ ʥʘ ʨʫʭʦʤʠʭ ʦʙóʻʢʪʘʭ (ʧʦʨʪʦʚʽ ʢʨʘʥʠ, ʙʫʨʦʚʽ ʧʣʘʪʬʦʨʤʠ), ʚ ʤʽʩʮʷʭ ʽʟ 

ʧʽʜʚʠʱʝʥʦʶ ʟʘʛʨʦʟʦʶ ʪʘ ʧʦʙʣʠʟʫ ʥʝʙʝʟʧʝʯʥʠʭ ʦʙóʻʢʪʽʚ, ʜʝ ʚ ʚʠʧʘʜʢʫ ʘʚʘʨʽʡ ʢʘʙʝʣʴʥʘ  

ʩʠʩʪʝʤʘ ʚʠʡʜʝ ʟ ʣʘʜʫ (ʛʘʟʦʧʨʦʚʦʜʠ). 

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʩʝʨʚʽʩʽʚ ʢʣʽʻʥʪʫ ʙʝʟʜʨʦʪʦʚʦʾ ʤʝʨʝʞʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʩʮʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʡʦʛʦ ʧʨʠʩʪʨʦʶ. ɯʥʪʝʛʨʦʚʘʥʘ ʙʝʟʜʨʦʪʦʚʘ ʤʝʨʝʞʘ ʧʝʨʝʜʘʻ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʜʘʥʽ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʩʝʨʚʽʩ ʢʣʽʻʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ. 

¶ ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʤʝʨʝʞʽ GSM ʦʧʝʨʘʪʦʨʽʚ ʚ ʤʽʩʮʷʭ ʚʝʣʠʢʦʛʦ ʩʢʫʧʯʝʥʥʷ ʢʣʽʻʥʪʩʴʢʠʭ 

ʧʨʠʩʪʨʦʾʚ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʟʤʽʥʠ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ WiFi 

ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʦʙʦʪʠ ʙʝʟʜʨʦʪʦʚʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʧʨʘʚʠʣʴʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʧʽʜ ʢʦʥʢʨʝʪʥʽ ʟʘʜʘʯʽ ʟʘʤʦʚʥʠʢʘ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʣʝʢʩ ʜʽʡ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʜʽʦ-ʚʣʘʩʪʠʚʦʩʪʝʡ (ʨʘʜʽʦʨʦʟʚʽʜʢʘ ʪʘ ʨʘʜʽʦʧʣʘʥʫʚʘʥʥʷ) ʚ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ ʙʫʜʝ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʴ ʦʙʣʘʜʥʘʥʥʷ. ʋ ʙʝʟʜʨʦʪʦʚʽʡ ʤʝʨʝʞʽ ʚ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʤʦʤʝʥʪ ʯʘʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʦʜʠʥ ʘʢʪʠʚʥʠʡ ʩʝʘʥʩ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʪʦʯʢʦʶ ʜʦʩʪʫʧʫ, ʪʦʤʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʾʭ ʪʠʧʠ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 
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ʂʫʯʤʘ ɹ.ɺ. 

ʐʝʣʢʦʚʠʯ ɭ.ʆ. 
ʉʪʫʜʝʥʪʠ ʛʨʫʧʠ ʂʉɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʇʈʆɻʈɸʄʅʆ ï ʂʆʅʌɯɻʋʈʆɺɸʅʀʍ ʄɽʈɽɾ 

 
ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʥʦ-ʢʦʥʬʽʛʫʨʦʚʘʥʠʭ 

ʤʝʨʝʞʘʭ, ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞʽ. ɿʘʟʘʥʝʯʝʥʦ, 

ʱʦ ʛʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʧʨʘʮʶʻ ʦʢʨʝʤʦ ʚʽʜ ʤʝʨʝʞʝʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʾʾ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʝʨʚʝʨʘ. 

Software-defined network (ʧʨʦʛʨʘʤʥʦ-ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʤʝʨʝʞʽ) ï ʮʝ ʤʝʨʝʞʽ, ʚ ʷʢʠʭ 

ʨʦʟʜʽʣʝʥʦ ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʧʝʨʝʜʘʯʝʶ ʜʘʥʠʭ. ʇʝʨʰʽ ʨʦʙʦʪʠ, ʧʦʚóʷʟʘʥʽ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷʤ SDN ʧʦʯʘʣʠ ʟóʷʚʣʷʪʠʩʷ ʧʨʠʙʣʠʟʥʦ ʟ 90-ʭ ʨʦʢʽʚ. ʇʨʦʪʝ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʫ 

ʟʚóʷʟʢʫ ʟ ʧʦʩʪʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʦʷʚʦʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʛʨʘʤʥʦʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʤʝʨʝʞʽ ʥʘʙʠʨʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ, ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʨʝʞʽ SDN ʟʽ ʩʧʽʣʴʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ OpenFlow. ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝ, ʱʦ ʚʦʥʘ 

ʧʨʘʮʶʻ ʦʢʨʝʤʦ ʚʽʜ ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʾʾ ʢʦʥʪʨʦʣʴ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʩʝʨʚʝʨʘ. 

ʂʣʶʯʦʚʘ ʦʩʦʙʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʇʂʄ ʚ ʪʦʤʫ, ʱʦ ʷʢ ʪʘʙʣʠʮʷ ʧʦʪʦʢʽʚ ʚ ʢʦʤʫʪʘʪʦʨʘʭ, 

ʪʘʢ ʽ ʧʨʘʚʠʣʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʘʤʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʜʦʩʪʫʧʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʟʦʚʥʽʰʥʽʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʯʝʨʝʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ API. 

OpenFlow ï ʮʝ API, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʥʪʨʦʣʝʨʦʤ. ʇʨʦʪʝ, ʭʦʯʘ 

SDN ʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʨʘʤʫʚʘʪʠ ʤʝʨʝʞʫ, ʮʝ ʥʝ ʨʦʙʠʪʴ ʾʾ ʧʨʦʩʪʽʰʝ. ʉʴʦʛʦʜʥʽ, OpenFlow 

ʢʦʥʪʨʦʣʝʨʠ ʧʨʦʧʦʥʫʶʪʴ ʥʠʟʴʢʦʨʽʚʥʝʚʽ ɸʈɯ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʙʘʟʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʢʦʥʪʨʦʣʝʨʘ. 

ʇʨʦʪʝ, ʧʨʦʛʨʘʤʦʚʘʥʽʩʪʴ ʤʝʨʝʞ ʧʦʯʠʥʘʻ ʧʝʨʝʭʦʜʠʪʠ ʟ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɸʩʝʤʙʣʝʨ-ʧʦʜʽʙʥʽ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʙʽʣʴʰʝ ʦʧʠʩʫʶʪʴ ʨʦʙʦʪʫ ʧʨʠʩʪʨʦʾʚ ʧʝʨʝʜʘʚʘʥʥʷ, ʚʽʜʙʠʨʘʶʯʠ ʫ ʨʦʟʨʦʙʥʠʢʽʚ 

ʙʘʛʘʪʦ ʯʘʩʫ ʥʘ ʥʠʟʴʢʦʨʽʚʥʝʚʽ ʜʝʪʘʣʽ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʠʨʽʰʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. 

ɺʠʩʦʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʜʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ 

ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ, ʷʢʽ ʥʝ ʧʽʜ ʩʠʣʫ ʥʠʟʴʢʦʨʽʚʥʝʚʠʤ ʤʦʚʘʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺ 

SDN, ʚʠʩʦʢʦʨʽʚʥʝʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ: 

 

1) ʉʧʨʦʱʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

2) ʇʨʦʜʫʢʪʠʚʥʝ ʪʘ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʨʘʤʽʩʪʘʤ 

ʤʝʨʝʞʝʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʩʢʦʨʠʪʠ ʽʥʦʚʘʮʽʾ ʪʘ ʨʦʟʚʠʪʦʢ; 

3) ʄʦʞʣʠʚʦʩʪʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ ʪʘ ʤʦʜʫʣʴʥʦʩʪʽ ʇɿ ʚ ʧʣʦʱʠʥʽ 

ʢʝʨʫʚʘʥʥʷ ʤʝʨʝʞʝʶ; 

4) ʈʦʟʚʠʪʢʫ ʤʝʨʝʞʝʚʦʾ ʚʽʨʪʫʘʣʽʟʘʮʽʾ 

ɺʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ SDN. 
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ʅʘʧʨʠʢʣʘʜ, ʚʘʞʢʦ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʯʠʩʣʝʥʥʽ ʟʘʚʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʝ ʩʪʚʦʨʶʶʪʴ ʚʧʣʠʚ ʦʜʥʝ ʥʘ 

ʦʜʥʦʛʦ ʚ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ OpenFlow SDN. ʇʨʘʚʠʣʘ ʩʪʚʦʨʝʥʽ ʜʣʷ ʚʠʢʣʠʢʽʚ ʥʝ 

ʧʦʚʠʥʥʽ ʧʝʨʝʢʨʠʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʥʰʠʭ ʚʠʢʣʠʢʽʚ. ʗʢ ʱʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ 

ʪʝ, ʱʦ ʥʘ ʦʜʥʦʤʫ ʢʦʥʪʨʦʣʝʨʽ ʧʨʘʮʶʶʪʴ ʨʽʟʥʽ ʧʨʦʛʨʘʤʠ. ʗʢ, ʧʨʘʚʠʣʦ, ʧʨʘʚʠʣʘ ʩʪʚʦʨʶʶʪʴʩʷ 

ʢʦʞʥʦʶ ʧʨʦʛʨʘʤʦʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʾ ʚʣʘʩʥʠʭ ʚʠʤʦʛ ʽ ʧʨʘʚʠʣ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʧʨʠʩʪʨʦʷʭ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʚʦʨʝʥʽ ʪʘ ʥʘʣʘʰʪʦʚʘʥʽ ʥʝʧʦʩʣʽʜʦʚʥʽ ʧʦʣʽʪʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʫʩʢʣʘʜʥʠʪʠ ʨʦʙʦʪʫ ʤʝʨʝʞʽ. ʄʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚʠʨʽʰʠʪʠ ʮʽ ʧʠʪʘʥʥʷ. 

ʈʽʟʥʽ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʽ ʷʢ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʤʦʜʫʣʴʥʽʩʪʴ ʢʦʜʫ, ʚʘʞʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʟʴʢʦʨʽʚʥʝʚʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ɸʥʜʨʶʢ ʆ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʈʊɼʄ-51 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɽʌɽʂʊʀɺʅɯʉʊʔ ʈʆɹʆʊʀ ɹɽɿʇʈʆɺʆɼʆɺʀʍ ʉʀʉʊɽʄ 

 

ʈʦʟʛʣʷʥʫʪʦ ʚʧʣʠʚ ʤʦʜʫʣʷʮʽʾ ʪʘ ʢʦʜʫʚʘʥʥʷ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʙʝʟʧʨʦʚʦʜʦʚʠʭ 

ʩʠʩʪʝʤ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʠʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ ʨʝʩʫʨʩ ʜʣʷ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ 

ʟʘʩʦʙʽʚ (ʈɽɿ) ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʥʠʡ ʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʬʽʟʠʯʥʠʭ 

ʧʨʦʩʪʦʨʦʚʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʘʢʪʠʚʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ. ʎʝ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʧʦ ʘʢʪʠʚʥʠʤ ʧʨʦʮʝʩʘʤ ʤʽʞʥʘʨʦʜʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʙʝʟʧʨʦʚʦʜʦʚʠʭ ʤʝʨʝʞ. ʉʝʨʝʜ ʥʠʭ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʥʘʙʫʚʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʧʝʨʩʦʥʘʣʴʥʽ ʤʝʨʝʞʽ IEEE 802.15 (Bluetooth), 

ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ IEEE 802.11 (Wi-Fi), ʩʪʘʥʜʘʨʪ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʽʩʴʢʠʭ ʤʝʨʝʞ IEEE 802.16 

(WɯMAX), ʚ ʷʢʠʭ ʙʝʟʧʨʦʚʦʜʦʚʠʡ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʫʞʝ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʜʦʜʘʪʢʽʚ - ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʧʝʨʝʜʘʯʽ ʤʦʚʠ ʜʦ ʩʫʯʘʩʥʠʭ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʦʜʘʪʢʽʚ. 

ɺʩʽ ʟʛʘʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʪʦʢʦʣʠ ʚʟʘʻʤʦʜʽʾ ʚʫʟʣʽʚ ʤʝʨʝʞʽ 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʜʘʯʝʶ ʧʘʢʝʪʽʚ ʧʦ ʟʘʛʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʟʚ'ʷʟʢʫ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʠʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʨʝʩʫʨʩ ʜʣʷ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ (ʈɽɿ) ʧʨʘʢʪʠʯʥʦ ʚʠʯʝʨʧʘʥʠʡ ʽ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʬʽʟʠʯʥʠʭ ʧʨʦʩʪʦʨʦʚʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʘʢʪʠʚʥʦ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ WɯMAX ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʦʙʨʦʙʢʠ ʩʠʛʥʘʣʽʚ (ʇʏʆʉ) ʽ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʨʠ ʚʧʣʠʚʽ ʜʠʥʘʤʽʯʥʠʭ ʤʥʦʞʠʥʥʠʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ 

ʚʟʘʻʤʦʜʽʡ ʽ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ ʽ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ (ɽʄʉ) ʚ 

ʫʛʨʫʧʦʚʘʥʥʷʭ ʈɽɿ WɯMAX. 

ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʙʝʟʧʨʦʚʦʜʦʚʦʛʦ ʟʚóʷʟʢʫ ʧʦʚóʷʟʘʥʠʡ ʟ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʦʶ ʢʽʣʴʢʽʩʪʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘ 

ʦʙʨʦʙʣʝʥʥʷ ʩʠʛʥʘʣʽʚ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʝʪʦʜʘʤ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ 

ʜʦ ʘʙʦʥʝʥʪʘ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʨʦʟʥʝʩʝʥʠʭ ʫ ʧʨʦʩʪʦʨʽ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʘʥʪʝʥ, ʧʨʠʯʦʤʫ 

ʩʠʛʥʘʣʠ ʨʽʟʥʠʭ ʘʥʪʝʥ ʧʽʜʜʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʦʜʫʚʘʥʥʶ. 

ʅʘʡʛʽʨʰʽ ʫʤʦʚʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʠʛʥʘʣʽʚ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʽʩʴʢʠʭ ʢʘʥʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʤʽʞ 

ʧʝʨʝʜʘʚʘʯʝʤ ʪʘ ʧʨʠʡʤʘʯʝʤ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʩʫʪʥʽʡ ʧʨʷʤʠʡ ʧʨʦʤʽʥʴ. ʊʦʤʫ ʜʣʷ ʦʮʽʥʢʠ 
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ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ ʟʚóʷʟʢʫ ʚ ʢʘʥʘʣʘʭ ʽʟ ʟʘʚʤʠʨʘʥʥʷʤʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ 

ʢʦʤʧóʶʪʝʨʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʢʠ ʚ ʢʘʥʘʣʘʭ ʽʟ ʟʘʚʤʠʨʘʥʥʷʤʠ, ʜʝ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʘʜʠʪʠʚʥʽ ʽ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʽ ʟʘʚʘʜʠ. 

ʂʣʘʩʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʨʦʟʥʝʩʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ 

ʧʝʨʝʜʘʚʘʯʘ ʽ ʜʝʢʽʣʴʢʦʭ ʨʦʟʥʝʩʝʥʠʭ ʚ ʧʨʦʩʪʦʨʽ ʧʨʠʡʤʘʣʴʥʠʭ ʘʥʪʝʥ ʟ ʧʦʜʘʣʴʰʠʤ ʚʘʛʦʚʠʤ 

ʜʦʜʘʚʘʥʥʷʤ ʘʙʦ ʘʚʪʦʚʠʙʦʨʦʤ ʩʠʛʥʘʣʽʚ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʠʡʦʤʫ 

ʇʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʦʩʪʽ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʘ ʟʘʜʘʯʘ. ʋ ʢʘʥʘʣʽ ʟ ʧʦʩʪʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʽ ʛʘʫʩʦʚʠʤ ʰʫʤʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ ʤʦʞʥʘ ʥʘ ʧʦʨʷʜʦʢ ʟʥʠʟʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ ʟʘ ʨʘʭʫʥʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ (ʉ/ʐ) ʥʘ 1-2 ʜɹ. 

ɺʘʞʣʠʚʘ ʨʦʣʴ ʥʘʜʘʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʤ ʟʘʭʦʜʘʤ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʘ. ʊʘʢ, ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʽʣʴʢʦʤʘ ʦʧʝʨʘʪʦʨʘʤʠ 

ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʯʘʩʪʦʪʥʠʭ ʩʤʫʛ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʟ'ʻʜʥʫʚʘʣʴʥʠʭ ʣʽʥʽʡ ʪʘ ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʫ ʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʢʪʨʫ ʯʘʩʪʦ ʤʘʻ ʤʽʩʮʝ ʚ ʥʝʣʽʮʝʥʟʦʚʘʥʠʭ ʩʤʫʛʘʭ (Wi-Fi ʽ 

WiMAX), ʚ ʪʦʡ ʯʘʩ ʷʢ ʣʽʮʝʥʟʦʚʘʥʽ ʩʤʫʛʠ ʯʘʩʪʦ ʚʽʜʯʫʚʘʶʪʴ ʥʠʟʴʢʠʡ (ʥʘʧʨʠʢʣʘʜ, ʊɹ ʩʤʫʛʠ) 

ʘʙʦ ʩʝʨʝʜʥʽʡ (ʥʘʧʨʠʢʣʘʜ, ʜʝʷʢʽ ʩʤʫʛʠ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ'ʷʟʢʫ) ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʽ 

ʚʨʘʞʘʶʯʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʜʘʚʥʽʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʚ ʦʙʣʘʩʪʽ ʨʘʜʽʦʪʝʭʥʦʣʦʛʽʡ 

ʟʤʫʩʠʣʠ ʙʘʛʘʪʦ ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʨʝʛʫʣʶʚʘʥʥʷ ʩʧʝʢʪʨʫ ʧʝʨʝʛʣʷʥʫʪʠ ʪʨʘʜʠʮʽʡʥʠʡ ʩʧʦʩʽʙ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʪʨʫ. 

ʈʦʟʚʠʪʦʢ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʤʝʪʦʜʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʨʝʩʫʨʩʫ. ʇʝʨʝʰʢʦʜʠ ʚʽʜ ʦʜʥʦʯʘʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʦʜʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʘʜʽʦʧʝʨʝʜʘʚʘʯʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ 

ʩʧʦʪʚʦʨʝʥʴ ʚ ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʨʦʙʦʪʫ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ ʻ ʧʝʨʝʭʽʜ ʜʦ ʩʠʩʪʝʤ ʢʦʛʥʽʪʠʚʥʦʛʦ ʨʘʜʽʦ. 

ʉʫʯʘʩʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʛʘʪʦ ʚʠʜʽʚ ʩʠʛʥʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʙʽʨ ʧʝʚʥʦʾ ʩʠʛʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʻ ʚʠʙʠʨʘʪʠʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʙʦ ʞ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʚʠʙʦʨʫ ʚʠʜʫ ʩʠʛʥʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ɸʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʉʂʂ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʫ ʟʘʜʘʥʦʤʫ ʢʘʥʘʣʽ ʪʘ 

ʚʠʜʽʣʝʥʠʭ ʨʝʩʫʨʩʘʭ ʢʘʥʘʣʫ ʟʚóʷʟʢʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʨʽʚʥʷʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʉʂʂ 

ʽʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʚ ʩʪʘʥʜʘʨʪʘʭ Wi-Fi ʪʘ ʥʘʜʘʥʥʷ ʦʮʽʥʢʠ ʱʦʜʦ ʜʦʨʝʯʥʦʩʪʽ ʚʠʙʦʨʫ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʉʂʂ. 
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ʤʝʨʝʞʘʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʘʚʘʜ. ʆʧʠʩʘʥʦ  ʦʜʥʫ  ʽʟ 

ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽʟ 

ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ ʧʽʜ ʯʘʩ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ - ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʫ ʤʽʞ ʩʪʫʧʝʥʝʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʟʘʜʽʷʥʠʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ʽ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. 

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ, ʷʢʝ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʢʦʨʝʢʪʫʚʘʥʥʷ ʷʢʦʛʦ- 

ʥʝʙʫʜʴ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ MAC-ʨʽʚʥʷ ʥʝ ʟʘʚʞʜʠ ʝʬʝʢʪʠʚʥʘ. ɼʽʡʩʥʦ, ʙʝʟʜʨʦʪʦʚʘ ʤʝʨʝʞʘ ʤʦʞʝ 

ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʙʝʟʣʽʯʽ ʬʘʢʪʦʨʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʠʟʴʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʽ 

ʟʘʢʽʥʯʫʶʯʠ ʢʦʣʽʟʽʷʤʠ ʧʘʢʝʪʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʪʨʠʭ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʽʜʧʨʘʚʢʠ ʢʦʞʥʦʛʦ ʧʘʢʝʪʘ. ɼʠʥʘʤʽʯʥʘ ʤʝʨʝʞʘ ʩʪʚʦʨʶʻ ʙʘʛʘʪʦʤʽʨʥʽ ʧʨʦʙʣʝʤʠ, 

ʢʦʪʨʽ ʥʝʤʦʞʣʠʚʦ ʨʦʟʚóʷʟʘʪʠ ʢʦʨʝʢʪʫʚʘʥʥʷʤ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʩʦʢʦʤʫ 

ʨʽʚʥʽ ʟʘʚʘʜ ʚʠʥʠʢʘʻ ʩʧʦʢʫʩʘ ʧʨʦʩʪʦ ʟʥʠʟʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ, ʱʦʙ ʧʦʣʽʧʰʠʪʠ ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ. ʆʜʥʘʢ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʦʟʥʘʯʘʻ, ʱʦ ʢʦʞʥʠʡ ʧʘʢʝʪ  

ʙʫʜʝ ʧʨʦʚʦʜʠʪʠ ʙʽʣʴʰʝ ʯʘʩʫ çʫ ʝʬʽʨʽè ʥʘ ʰʣʷʭʫ ʚʽʜ ʧʝʨʝʜʘʚʘʯʘ ʜʦ ʧʨʠʡʤʘʯʘ. ʊʠʤ ʩʘʤʠʤ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʣʽʟʽʡ ʟ ʽʥʰʠʤʠ ʧʘʢʝʪʘʤʠ. ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʧʨʠ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 

ʧʝʨʝʜʘʯʽ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠʩʴ ʦʜʥʦʯʘʩʥʘ ʟʤʽʥʘ ʜʨʫʛʦʛʦ ʧʘʨʘʤʝʪʨʘ MAC-ʨʽʚʥʷ ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʢʦʣʽʟʽʡ ʧʘʢʝʪʽʚ. ɿʤʽʥʘ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʩʢʦʨʽʰʝ ʫʩʴʦʛʦ, ʜʘʩʪʴ ʪʽʣʴʢʠ ʯʘʩʪʢʦʚʝ 

ʧʜ̔ʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʧʦʣʽʧʰʝʥʥʶ 

ʨʦʙʦʪʠ ʙʝʟʜʨʦʪʦʚʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ ʧʨʠʩʚʷʯʝʥʘ ʘʜʘʧʪʠʚʥʽʡ ʥʘʩʪʨʦʡʮʽ. ɸʜʘʧʪʠʚʥʘ 

ʥʘʩʪʨʦʡʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʨʦʶ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʝʨʝʜʠ. ɺʩʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʘʜʘʧʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʢʦʪʨʽ ʜʦʟʚʦʣʷʪʴ ʙʝʟʜʨʦʪʦʚʦʤʫ ʧʨʠʩʪʨʦʶ ʜʠʥʘʤʽʯʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʠ ʧʝʨʝʜʘʯʽ (MAC-ʨʽʚʝʥʴ) ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʤʽʥʫ 

ʩʝʨʝʜʠ, ʚ ʢʦʪʨʽʡ ʧʨʘʮʶʻ ʧʨʠʩʪʨʽʡ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠʩʪʨʽʡ ʩʘʤ ʟʤʽʥʶʻ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ, 

ʦʙʠʨʘʻ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʡ ʚʫʟʦʣ ʜʦʩʪʫʧʫ, ʤʽʥʽʤʽʟʫʻ ʚʧʣʠʚ ʟʘʚʘʜ, ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ 

ʙʝʟʜʨʦʪʦʚʦʾ ʣʦʢʘʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ ʧʦʣʽʧʰʫʻ ʫʤʦʚʠ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʆʩʢʽʣʴʢʠ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʾ ʩʝʨʝʜʠ ʙʝʟʜʨʦʪʦʚʦʤʫ ʧʨʠʩʪʨʦʶ ʚʘʞʢʦ, ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ 

ʟʘʟʜʘʣʝʛʽʜʴ ʦʙʨʘʪʠ ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʽʚ, ʢʦʪʨʽ ʛʘʨʘʥʪʫʚʘʣʠ ʙʠ ʦʧʪʠʤʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʩʽʭ 

ʜʦʜʘʪʢʽʚ. 

ʆʜʥʘ ʽʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʽʟ ʢʦʤʫʪʘʮʽʻʶ ʧʘʢʝʪʽʚ (ʥʘʜʘʣʽ, - ʤʝʨʝʞʽ) ʧʽʜ ʯʘʩ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ - ʮʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʨʦʤʽʩʫ 

ʤʽʞ ʩʪʫʧʝʥʝʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʟʘʜʽʷʥʠʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ʽ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. ɿʘ 

ʟʚʠʯʘʡʥʠʭ ʦʙʩʪʘʚʠʥ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʧʨʘʛʥʫʪʠ ʜʦ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʜʽʷʥʠʭ ʤʝʨʝʞʥʠʭ ʨʝʩʫʨʩʽʚ - ʫ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʘʢʝʪʥʠʭ 

ʢʦʤʫʪʘʪʦʨʽʚ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ ʽ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, - ʱʦʙ ʧʝʨʝʜʘʚʘʪʠ ʷʢʦʤʦʛʘ ʙʽʣʴʰʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʚʘʨʪʦʩʪʽ ʟʘʜʽʷʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ 

ʩʪʦʩʫʻʪʴʩʷ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘ ʩʪʝʢʦʤ ʧʨʦʪʦʢʦʣʽʚ 

TCP/IP, ʟʦʢʨʝʤʘ, ʪʦʤʫ ʱʦ ʫ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚʘʭ ʡʤʦʚʽʨʥʽʩʪʴ ʣʘʚʠʥʦʧʦʜʽʙʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʪʨʘʬʽʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʪʘʢʠʭ ʤʝʨʝʞʘʭ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʈʦʙʦʪʘ ʧʘʢʝʪʥʦʾ ʤʝʨʝʞʽ 

ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʝʬʝʢʪʠʚʥʦʶ, ʢʦʣʠ ʢʦʞʝʥ ʾʾ ʨʝʩʫʨʩ ʻ ʩʫʪʪʻʚʦ ʟʘʚʘʥʪʘʞʝʥʠʤ, ʘʣʝ ʥʝ 

ʧʝʨʝʚʘʥʪʘʞʝʥʠʤ. ʋʩʚʽʜʦʤʣʝʥʠʡ ʚʠʙʽʨ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʥʢʦʾ ʩʪʨʫʢʪʫʨʠ ʫʤʦʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ɺʝʣʠʯʠʥʘ 

ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨʠ ʯʝʨʛ ʧʘʢʝʪʽʚ ʜʦ ʨʝʩʫʨʩʫ ʪʘ ʥʘ ʯʘʩ 

ʟʘʪʨʠʤʢʠ ʧʘʢʝʪʽʚ ʚ ʯʝʨʛʘʭ ʽ ʟʘ ʢʽʥʮʝʚʠʤ ʨʘʭʫʥʢʦʤ ʥʘ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʧʦʩʣʫʛ. ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʤʝʨʝʞʽ ʥʘʤʘʛʘʶʪʴʩʷ ʟʥʘʡʪʠ ʨʦʟʫʤʥʠʡ 

ʢʦʤʧʨʦʤʽʩ ʫ ʜʦʩʷʛʥʝʥʥʽ ʪʘʢʠʭ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʮʽʣʝʡ. 3 ʦʜʥʦʛʦ ʙʦʢʫ, ʧʨʘʛʥʫʪʴ ʧʦʣʽʧʰʠʪʠ 

ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʪʨʘʬʽʢʫ, ʪʦʙʪʦ ʥʘʤʘʛʘʶʪʴʩʷ ʟʥʠʟʠʪʠ ʟʘʪʨʠʤʢʠ ʚ ʧʨʦʩʫʚʘʥʥʽ ʧʘʢʝʪʽʚ ʪʘ 

ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʧʘʢʝʪʽʚ. ʊʘʢʝ ʥʘ ʧʨʘʢʪʠʮʽ ʜʦʩʷʛʘʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʘ ʨʘʭʫʥʦʢ 

ʨʝʟʝʨʚʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʜʘʪʢʦʚʫ ʥʝʟʘʜʽʷʥʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʯʘʩʪʢʫ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʦʤʫʪʘʪʦʨʫ. 3 ʜʨʫʛʦʛʦ ʙʦʢʫ ʥʘʤʘʛʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʙʽʣʴʰʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʩʽʭ ʨʝʩʫʨʩʽʚ ʤʝʨʝʞʽ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʂʦʤʧʨʦʤʽʩ ʚ ʜʦʩʷʛʥʝʥʥʽ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʷʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʩʢʣʘʜʘʻ ʦʩʥʦʚʥʠʡ 

ʟʤʽʩʪ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ɼʣʷ ʧʘʢʝʪʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʫ ʪʝʧʝʨʽʰʥʽʡ 
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ʯʘʩ ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʧʘʨʘʤʝʪʨ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚóʷʟʫʻʪʴʩʷ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢ ʯʘʩ ʟʘʪʨʠʤʢʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʪʨʘʪʠ ʧʘʢʝʪʫ ʜʘʥʠʭ. ʆʜʥʘʢ 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʟʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ ʯʠ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ɹʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʨʝʘʣʴʥʦ 

ʽʩʥʫʶʯʽ ʬʘʢʪʦʨʠ, ʷʢ ʟʘʚʘʜʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʦʢ (ʦʜʠʥʦʢʠʭ ʪʘ 

ʛʨʫʧʦʚʠʭ) ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʜʦ ʟʤʝʥʰʝʥʥʷ ʨʝʘʣʴʥʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. 
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ʍʘʨʯʝʥʢʦ ɺ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɿɺɯɼʂʀ ɹɽʈɽʊʔʉʗ ɯʅʊɽʈʅɽʊ ɯ ʏʆʄʋ ɿɸʅʔʆɻʆ ʇʆʊʈɯɹʅʆ ʇʃɸʊʀʊʀ 

 

ɯʥʪʝʨʥʝʪ ʩʪʘʚ ʥʝʚʽʜóʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʄʠ ʚʩʽ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʽʥʪʝʨʥʝʪ 

ʜʣʷ ʥʘʚʯʘʥʥʷ, ʨʦʙʦʪʠ ʯʠ ʨʦʟʚʘʛ. ɺʘʞʢʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʙʝʟ ʥʴʦʛʦ. ʅʘ ʧʠʪʘʥʥʷ, ʟʚʽʜʢʠ ʙʝʨʝʪʴʩʷ 

ʽʥʪʝʨʥʝʪ ʽ ʯʦʤʫ ʟʘ ʥʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʣʘʪʠʪʠ - ʥʝ ʚʩʽ ʤʦʞʫʪʴ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ. 

ɯʥʪʝʨʥʝʪ ï ʜʚʦʤʘ ʩʣʦʚʘʤʠ ï ʮʝ ʤʝʨʝʞʘ ʤʝʨʝʞ. ɯʥʪʝʨʥʝʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʣʴʡʦʥʽʚ 

ʣʦʢʘʣʴʥʠʭ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʪʘ ʧʫʙʣʽʯʥʠʭ, ʘʢʘʜʝʤʽʯʥʠʭ, ʜʽʣʦʚʠʭ ʽ ʫʨʷʜʦʚʠʭ ʤʝʨʝʞ, 

ʧʦʚóʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʨʦʪʦʚʠʭ, ʦʧʪʠʯʥʠʭ ʽ ʙʝʟʜʨʦʪʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ[1]. ɺʩʷ ʽʥʬʦʨʤʘʮʽʷ ʚ ʽʥʪʝʨʥʝʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʦʪʫʞʥʠʭ ʩʝʨʚʝʨʘʭ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ ʤʘʛʽʩʪʨʘʣʴʥʠʤʠ ʦʧʪʦʚʦʣʦʢʦʥʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʧʨʦʢʣʘʜʝʥʠʤʠ ʥʘ ʩʫʰʽ ʽ ʧʦ ʜʥʫ 

ʦʢʝʘʥʽʚ. ʎʽ ʩʝʨʚʝʨʠ ʧʦʩʪʽʡʥʦ ʢʦʥʪʘʢʪʫʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʽ ʦʙʤʽʥʶʶʪʴʩʷ ʜʘʥʠʤʠ. ʅʝʤʘʻ ʪʘʢʦʾ 

ʢʦʤʧʘʥʽʾ, ʷʢʘ ʦʜʥʦʦʩʽʙʥʦ ʚʦʣʦʜʽʣʘ ʙ ʽʥʪʝʨʥʝʪʦʤ. ɯʥʪʝʨʥʝʪ - ʮʝ ʥʝ ʟʘʛʘʣʴʥʘ ʤʝʨʝʞʘ. ʂʦʞʝʥ 

ʢʦʤʫʪʘʪʦʨ, ʢʦʞʝʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨ ʥʘ ʰʣʷʭʫ ʚʽʜ ʚʘʰʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʜʦ ʩʘʡʪʫ ʢʦʤʫ-ʥʝʙʫʜʴ 

ʥʘʣʝʞʠʪʴ. ʍʪʦʩʴ ʾʭ ʦʙʩʣʫʛʦʚʫʻ, ʩʪʝʞʠʪʴ ʟʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ, ʥʘʣʘʰʪʦʚʫʻ, ʨʝʤʦʥʪʫʻ, ʟʤʽʥʶʻ. ʎʽ 

ʣʶʜʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʚʘʡʜʝʨʘʤʠ. ɭ ʪʨʠ ʢʣʘʩʠ ʧʨʦʚʘʡʜʝʨʽʚ: 

Tier-1 - ʦʧʝʨʘʪʦʨ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ ʚʠʢʣʶʯʥʦ ʯʝʨʝʟ ʧʽʨʽʥʛ-ʟ'ʻʜʥʘʥʥʷ; 

Tier-2 - ʦʧʝʨʘʪʦʨ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʯʘʩʪʠʥʠ ʽʥʪʝʨʥʝʪʫ ʯʝʨʝʟ ʧʽʨʽʥʛ-ʟ'ʻʜʥʘʥʥʷ, ʘʣʝ 

ʢʫʧʫʻ IP-ʪʨʘʥʟʠʪ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʰʦʾ ʯʘʩʪʠʥʠ ɯʥʪʝʨʥʝʪʫ; 

Tier-3 - ʦʧʝʨʘʪʦʨ, ʷʢʠʡ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʢʣʶʯʥʦ ʢʘʥʘʣʠ, ʷʢʽ 

ʢʫʧʫʻ ʫ ʽʥʰʠʭ ʦʧʝʨʘʪʦʨʽʚ. 

ʇʽʨʽʥʛ - ʮʝ ʜʦʙʨʦʚʽʣʴʥʝ ʚʟʘʻʤʦʟʚóʷʟʦʢ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ ʦʢʨʝʤʠʭ ʽʥʪʝʨʥʝʪ-ʤʝʨʝʞ ʟ ʤʝʪʦʶ 

ʦʙʤʽʥʫ ʪʨʘʬʽʢʦʤ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʢʦʞʥʦʾ ʤʝʨʝʞʽ. 

ɿʘʨʘʟ ʫ ʩʚʽʪʽ ʥʘʣʽʯʫʻʪʴʩʷ 16 ʧʨʦʚʘʡʜʝʨʽʚ ʢʣʘʩʫ Tier-1, ʷʢʽ ʟʘ ʚʟʘʻʤʥʦʶ ʜʦʤʦʚʣʝʥʽʩʪʶ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʦʜʠʥ ʦʜʥʦʛʦ ʙʝʟʢʦʰʪʦʚʥʦ, ʘ ʧʨʦʚʘʡʜʝʨʘʤ ʜʨʫʛʦʛʦ ʨʽʚʥʷ (Tier-2) ʟʘ 

ʛʨʦʰʽ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʠʪʠʩʷ ʜʦ ʩʚʦʻʾ ʤʝʨʝʞʽ, ʪʠʤ ʩʘʤʠʤ ʦʪʨʠʤʘʚʰʠ ʜʦʩʪʫʧ ʜʦ 

ʤʝʨʝʞ ʽʥʰʠʭ ʧʨʦʚʘʡʜʝʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ ʽʥʰʠʭ ʧʨʦʚʘʡʜʝʨʽʚ ʧʝʨʰʦʛʦ ʨʽʚʥʷ. 

ɺʩʽ ʧʨʦʚʘʡʜʝʨʠ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʧʽʜʪʨʠʤʫʶʪʴ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʮʽʥ, ʘ ʷʢʱʦ ʦʜʥʘ ʟ 

ʥʠʭ ʧʦʯʥʝ ʜʝʤʧʽʥʛʫʚʘʪʠ ʘʙʦ ʷʢ-ʥʝʙʫʜʴ ʟʘʚʘʞʘʪʠ ʧʨʘʮʶʚʘʪʠ ʽʥʰʠʤ, ʪʦ ʽʥʰʽ ʧóʷʪʥʘʜʮʷʪʴ 
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ʚʽʜʤʦʚʣʷʪʴ ʾʡ ʫ ʙʝʟʦʧʣʘʪʥʦʤʫ ʥʘʜʘʥʥʶ ʩʚʦʾʭ ʢʘʥʘʣʽʚ[2]. 

ʄʠ ʧʨʠʻʜʥʫʻʤʦʩʷ ʜʦ ʽʥʪʝʨʥʝʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʚʘʡʜʝʨʽʚ ʜʨʫʛʦʛʦ ʘʙʦ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ. 

ʅʘʡʙʽʣʴʰʠʤʠ ʧʨʦʚʘʡʜʝʨʘʤʠ ʫʢʨʘʾʥʠ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʻ: 

1. ʋʢʨʪʝʣʝʢʦʤ; 

2. ʂʠʾʚʩʪʘʨ; 

3. ɺʦʣʷ; 

4. ʊʨʠʦʣʘʥ; 

5. ɼʘʪʘʛʨʫʧ; 

6. ɺʝʛʘ; 

7. ʅʇʇ ʊʝʥʝʪ; 

8. ʌʨʝʛʘʪ ʉʇ; 

9. ʌʨʠʥʝʪ; 

10. ʃʘʥʝʪ[3]. 

ʆʪʞʝ, ʧʨʦʚʘʡʜʝʨ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʧʨʦʜʫʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ ʽ ʙʝʨʝ 

ʛʨʦʰʽ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʥʽʡ ʟʚ'ʷʟʢʫ, ʷʢʽ ʚʽʥ ʩʘʤ ʦʨʝʥʜʫʻ, ʘ ʡ ʢʫʧʫʻ, ʧʽʜʪʨʠʤʫʻ ʪʘ ʥʘʣʘʰʪʦʚʫʻ 

ʨʽʟʥʽ ʤʝʨʝʞʝʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʩʠʛʥʘʣʫ. ʎʝ ʦʙʣʘʜʥʘʥʥʷ ʢʦʰʪʫʻ 

ʜʫʞʝ ʜʦʨʦʛʦ ʽ ʜʣʷ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʨʽʙʥʽ ʥʘʚʠʯʢʠ. ʅʘ ʮʽʥʫ ʧʦʩʣʫʛ ʚʧʣʠʚʘʻ ʧʨʦʧʫʩʢʥʘ 

ʤʦʞʣʠʚʽʩʪʴ, ʷʢʝ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʯʠ ʻ ʫ ʧʨʦʚʘʡʜʝʨʘ ʨʝʟʝʨʚʥʽ ʢʘʥʘʣʠ. 

ʋ ʘʙʦʥʧʣʘʪʫ ʚʭʦʜʷʪʴ ʚʠʪʨʘʪʠ ʢʦʤʧʘʥʽʾ ʥʘ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʢʦʤʫʥʘʣʴʥʽ ʧʦʩʣʫʛʠ, ʟʘʨʧʣʘʪʠ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ. ʋ ʪʘʨʠʬ ʪʘʢʦʞ ʟʘʢʣʘʜʝʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʤʝʨʝʞʽ ʽ ʦʙʣʘʜʥʘʥʥʷ ʥʘ 

ʚʠʧʘʜʦʢ ʧʦʣʦʤʢʠ ʘʙʦ ʢʨʘʜʽʞʢʠ, ʦʩʪʘʥʥʻ, ʜʦ ʨʝʯʽ, ʪʨʘʧʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɺʽʢʽʧʝʜʽʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://uk.wikipedia.org/ 

2. ɺʠʟʥʘʯʝʥʥʷ: ʤʝʨʝʞʘ ʧʝʨʰʦʛʦ ʨʽʚʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.pcmag.com/encyclopedia/term/60763/tier-1-network 

3. ʈʝʡʪʠʥʛ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʚʘʡʜʝʨʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ].- ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://forbes.ua/business/1357141-top-10-internet-provajderov-ukrainy 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ʄʆɼɽʃʔ çʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂè 

 
"ʈʦʟʫʤʥʽ" ʛʘʜʞʝʪʠ, ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʦʙʣʠʚʦ 

ʧʦʧʫʣʷʨʥʽ ʚ ʦʙʣʘʰʪʫʚʘʥʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʪ ʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ. ʉʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ, 

ʙʝʟʧʝʢʠ, ʢʦʥʪʨʦʣʶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ, ʽ ʥʘʚʽʪʴ "ʨʦʟʫʤʥʽ" ʯʘʡʥʠʢ ʘʙʦ 

ʭʦʣʦʜʠʣʴʥʠʢ, ʷʢʠʤʠ ʤʦʞʥʘ ʫʧʨʘʚʣʷʪʠ ʟʽ ʩʤʘʨʪʬʦʥʘ, - ʚʩʝ ʮʝ ʩʢʣʘʜʦʚʽ ʧʦʥʷʪʪʷ "ʨʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢ". 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʪʘʣʫ Statista, ʜʦ 2020 ʨʦʢʫ ʦʙʩʷʛ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʧʨʠʩʪʨʦʾʚ 

smart home ʜʦʩʷʛʥʝ $ 53 ʤʣʨʜ ʜʦʣʘʨʽʚ. ʑʦ ʥʝ ʜʠʚʥʦ, ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʡ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʶ 

ʘʫʜʠʪʦʨʽʻʶ ʟʘʨʘʟ ʩʪʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʦʢʦʣʽʥʥʷ Z, ʷʢʽ ʥʝ ʫʷʚʣʷʶʪʴ ʩʚʦʛʦ ʞʠʪʪʷ ʙʝʟ 

ʩʤʘʨʪʬʦʥʘ, ʽ "ʨʦʟʫʤʥʠʡ" ʙʫʜʠʥʦʢ ʜʣʷ ʥʠʭ - ʟʚʠʯʥʝ ʩʴʦʛʦʜʝʥʥʷ, ʘ ʥʝ ʬʘʥʪʘʩʪʠʯʥʝ ʤʘʡʙʫʪʥʻ. 

ɺʩʽ ʨʽʰʝʥʥʷ smart home ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʽ 

ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ. ʇʝʨʰʘ ʛʨʫʧʘ ʦʙ'ʻʜʥʫʻ ʢʽʣʴʢʘ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʴ ʘʙʦ ʙʫʜʠʥʢʽʚ ʚ ʦʜʥʫ 

ʩʠʩʪʝʤʫ ʷʢʘ ʫʧʨʘʚʣʷʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʙʣʦʢʫ. ɼʨʫʛʘ ʛʨʫʧʘ - ʮʝ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʦʜʥʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ. ʊʫʪ ʫʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ ʚʣʘʩʥʠʢ ʤʦʞʝ ʢʝʨʫʚʘʪʠ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ. ɺ ʩʠʣʫ ʪʦʛʦ, ʱʦ 

ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ smart house ʚ ʋʢʨʘʾʥʽ ʥʝʚʠʩʦʢʠʡ, ʥʘ ʥʘʰʦʤʫ ʨʠʥʢʫ ʧʦʢʠ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʽ ʘʚʪʦʥʦʤʥʽ "ʨʦʟʫʤʥʽ" ʩʠʩʪʝʤʠ. 

https://uk.wikipedia.org/wiki/%D0%86%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82
https://www.pcmag.com/encyclopedia/term/60763/tier-1-network
https://forbes.ua/business/1357141-top-10-internet-provajderov-ukrainy
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ʗʢ ʮʝ ʧʨʘʮʶʻ? 

"ʈʦʟʫʤʥʠʡ" ʙʫʜʠʥʦʢ - ʮʝ ʢʦʤʧʣʝʢʩ ʨʽʰʝʥʴ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʫʩʽʭ 

ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. 

Smart home ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘʢʽ ʩʠʩʪʝʤʠ: 

Å ʦʭʦʨʦʥʥʘ ʪʘ ʧʨʦʪʠʧʦʞʝʞʥʘ ʩʠʛʥʘʣʽʟʘʮʽʾ 

Å ʦʧʘʣʝʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʤʽʱʝʥʴ 

Å ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ 

Å ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ 

Å ʢʦʥʪʨʦʣʴ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ 

Å ʢʦʥʪʨʦʣʴ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

Å ʫʧʨʘʚʣʽʥʥʷ ʚʦʨʦʪʘʤʠ ʽ ʰʣʘʛʙʘʫʤʘʤʠ 

ɭ ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʦʚ'ʷʟʢʦʚʠʡ ʥʘʙʽʨ ʩʢʣʘʜʦʚʠʭ ʧʦʜʽʙʥʦʾ ʘʚʪʦʥʦʤʥʦʾ ʩʠʩʪʝʤʠ - ʮʝ ʜʘʪʯʠʢʠ, 

ʢʘʤʝʨʠ ʽ ʧʘʥʝʣʴ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʟʙʠʨʘʻ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʟ ʥʠʭ ʽ ʧʝʨʝʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʘ 

ʩʤʘʨʪʬʦʥ. ɼʘʣʽ ʢʦʨʠʩʪʫʚʘʯ ʜʦʧʦʚʥʶʻ ʢʦʥʬʽʛʫʨʘʮʽʶ ʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʣʝʢʩʫ ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʧʨʠʤʽʱʝʥʥʷ, ʙʶʜʞʝʪʫ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʬʫʥʢʮʽʡ. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. Gerhart James Home Automation and Wiring//McGraw-Hill Professional, 31 March 1999 

2. Mann William C. The state of the science//Smart technology for aging, disability and 

independence. ð John Wiley and Sons, 7 July 2005. 

3. https://nachasi.com/2018/06/25/smart-house-faq/ 

4. https://www.smarthouse.ua/ua/umnyj_dom.html 

5. https://sutem.com.ua/7smartbus.php 

 

 
ʗʯʥʠʢ ʅ.ʇ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɸʅɸʃɯɿ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʆʊʆʂʋ 

 
ɸʥʘʣʽʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ (ɸʊʇ) - ʮʝ ʥʘʡʙʽʣʴʰ ʚʘʞʣʽʚʽʡ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ. ʇʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʣʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ, ʱʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʩʝʙʽʯʥʦʤʫ ʘʥʘʣʽʟʽ, ʗʢʠʡ ʤʦʞʝʪ ʚʜʚʽʯʽ ʟʙʽʣʴʰʠʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ 

ʽʩʥʫʶʯʽʭ ʜʦʨʽʛ. 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ɺʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʧʣʝʢʩ ʨʽʰʝʥʴ, ʩʢʣʘʜʝʥʠʡ ʽʟ 

ʥʘʩʪʫʧʥʠʭ ʩʠʩʪʝʤ: 

ɸʥʘʣʽʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ 

ʉʠʩʪʝʤʘ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʪʦʢʦʤ 

ɿʘʩʽʙ ʚʽʜʦʙʨʘʞʝʥʥʷ ʠ ʨʝʛʽʩʪʨʘʮʽʾ ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʾ 

ʉʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʦʙʣʽʢʫ ʪʘ ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʥʠʭ ʟʥʘʢʽʚ 

ʉʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʜʦʟʚʦʣʷʻ: 

ɼʠʩʪʘʥʮʽʡʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʚʫʣʠʮʴ ʽ ʜʦʨʦʞʥʽʭ 

ʤʘʛʽʩʪʨʘʣʝʡ. 

ɺʽʜʩʪʝʞʫʚʘʪʠ ʪʘʢʽ ʧʦʜʽʾ ʷʢ ʫʩʢʣʘʜʥʝʥʥʷ ʨʫʭʫ ʚ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʘʪʦʨ, ɼʊʇ, 

ʧʦʨʫʰʝʥʥʷ ʇɼʈ. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʧʝʨʘʪʦʨ, ʦʪʨʠʤʫʶʯʠ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷ ʟ ʧʨʦʙʣʝʤʥʦʾ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ, 

ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦ ʢʝʨʫʚʘʪʠ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʰʣʷʭʦʤ ʟʤʽʥʠ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʩʚʪ̔ʣʦʬʦʨʘ. 

https://nachasi.com/2018/06/25/smart-house-faq/
https://www.smarthouse.ua/ua/umnyj_dom.html
https://sutem.com.ua/7smartbus.php
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ʆʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʚʠʢʣʠʢ ʚʽʜʧʦʚʽʜʥʠʭ ʩʣʫʞʙ (ɼɸɯ, ʰʚʠʜʢʘ ʜʦʧʦʤʦʛʘ) 

ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ɼʊʇ ʘʙʦ ʽʥʰʠʭ ʩʠʪʫʘʮʽʡ. 

ʆʩʥʦʚʥʠʡ ʘʢʮʝʥʪ ʟʨʦʙʣʝʥʠʡ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʢʘʤʝʨ ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʟʽ ʩʚʦʻʯʘʩʥʠʤ ʩʧʦʚʽʱʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʣʫʞʙ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ 

ʪʨʠʚʦʞʥʦʾ ʧʦʜʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʦʧʝʨʘʪʦʨʽʚ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɺʦʣ ʄ., ʄʘʨʪʠʥ ɹ. ɸʥʘʣʠʟ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ 

2. ɺʝʙ ʨʝʩʫʨʩ: https://docplayer.ru/54597305-Analiz-i-optimizaciya-transportnyh-potokov-s- 

pomoshchyu-modelirovaniya-vvedenie.html 
3. ɺʝʙ ʨʝʩʫʨʩ: https://cyberleninka.ru/article/n/kolichestvennyy-analiz-sostoyaniy- 

transportnogo-potoka 

4. ɺʝʙ ʨʝʩʫʨʩ: http://www.ael-rts.com/ru/solutions/4-analiz-trasportnogo-potoka 

5. ɺʝʙ ʨʝʩʫʨʩ: https://leater.com/services/sistema-analiza-transportnykh-potokov.html 

 

 

 
ɹʦʡʢʦ ʄ.ʖ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɼʆʉʃɯɼɾɽʅʅʗ ʍʄɸʈʅʆɰ ʇʃɸʊʌʆʈʄʀ ɼʃʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 

ɸʥʦʪʘʮʽʷ: ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʜʣʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʣʘʪʬʦʨʤ ʷʢ ʧʦʩʣʫʛʘ (PaaS). 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʷʢʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ "ʭʤʘʨʘ" - ʮʝ ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚ 

ʦʩʦʙʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʽʜʭʦʜʠ ʟ ʫʧʨʘʚʣʽʥʥʷʤ ɯʊ ʩʝʨʚʽʩʘʤʠ. ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʩʪʘʥʜʘʨʪʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʾ (NIST), ʚʠʟʥʘʯʘʻ ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ (ʘʥʛʣ. Cloud Computing) ʷʢ ʤʦʜʝʣʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʩʶʜʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʜʦʩʪʫʧʫ ʟʘ ʟʘʧʠʪʦʤ, ʯʝʨʝʟ ʤʝʨʝʞʫ ʜʦ ʩʧʽʣʴʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʥʘʜʘʥʽ ʪʘ ʚʠʚʽʣʴʥʝʥʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʪʘ ʟʚʝʨʥʝʥʥʷʤʠ ʜʦ ʧʨʦʚʘʡʜʝʨʘ. ʆʩʥʦʚʥʦʶ ʪʝʟʦʶ ʭʤʘʨʠ ʻ ʦʨʝʥʜʘ 

ʟʘʤʽʩʪʴ ʢʫʧʽʚʣʽ, ʪʦʙʪʦ ʧʦʩʣʫʛʘ, ʟʘʤʽʩʪʴ ʧʨʠʜʙʘʥʥʷ ʪʦʚʘʨʫ. 

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ: 

1. ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ʤʝʨʝʞʫ, ʧʦʩʣʫʛʠ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʝʨʤʽʥʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ; 

2. ʆʙʣʽʢ ʩʧʦʞʠʚʘʥʥʷ, ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʘʚʪʦʤʘʪʠʯʥʦ ʦʙʯʠʩʣʶʻ ʩʧʦʞʠʪʽ 

ʨʝʩʫʨʩʠ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ; 

3. ɽʣʘʩʪʠʯʥʽʩʪʴ, ʧʦʩʣʫʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ; 

4. ʉʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʟʘʧʠʪʦʤ, ʩʧʦʞʠʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʻ ʽ ʟʤʽʥʶʻ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʧʦʪʨʝʙʠ; 

5. ʆʙ'ʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʄʦʜʝʣʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɯʊ ʧʨʦʮʝʩʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɺʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʠ: 

1. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʘ (SaaS). ʇʨʠʢʣʘʜʠ: SalesForce.com, Google 

Apps; 

2. ʇʣʘʪʬʦʨʤʘ ʷʢ ʧʦʩʣʫʛʘ (PaaS). ʇʨʠʢʣʘʜʠ: Google Cloud Platform, Oracle Cloud ; 

3. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢ ʧʦʩʣʫʛʘ (IaaS). ʇʨʠʢʣʘʜʠ: Amazon S3, GoGrid. 

ʈʦʟʢʨʠʻʤʦ ʪʽʣʴʢʠ PaaS ʤʦʜʝʣʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʘʥʦʾ ʪʝʤʠ. 

ʇʣʘʪʬʦʨʤʘ ʷʢ ʧʦʩʣʫʛʘ (ʘʥʛʣ. Platform as a service) ʘʙʦ ʧʣʘʪʬʦʨʤʘ ʜʦʜʘʪʢʽʚ ʷʢ ʧʦʩʣʫʛʘ (aPaaS) 

https://docplayer.ru/54597305-Analiz-i-optimizaciya-transportnyh-potokov-s-pomoshchyu-modelirovaniya-vvedenie.html
https://docplayer.ru/54597305-Analiz-i-optimizaciya-transportnyh-potokov-s-pomoshchyu-modelirovaniya-vvedenie.html
https://docplayer.ru/54597305-Analiz-i-optimizaciya-transportnyh-potokov-s-pomoshchyu-modelirovaniya-vvedenie.html
https://cyberleninka.ru/article/n/kolichestvennyy-analiz-sostoyaniy-transportnogo-potoka
https://cyberleninka.ru/article/n/kolichestvennyy-analiz-sostoyaniy-transportnogo-potoka
https://cyberleninka.ru/article/n/kolichestvennyy-analiz-sostoyaniy-transportnogo-potoka
http://www.ael-rts.com/ru/solutions/4-analiz-trasportnogo-potoka
https://leater.com/services/sistema-analiza-transportnykh-potokov.html
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- ʮʝ ʢʘʪʝʛʦʨʽʷ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ, ʷʢʘ ʥʘʜʘʻ ʧʣʘʪʬʦʨʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʨʦʟʨʦʙʣʷʪʠ, ʟʘʧʫʩʢʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʧʨʦʝʢʪ ʙʝʟ ʪʨʫʜʥʦʱʽʚ ʫ ʩʪʚʦʨʝʥʽ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. PaaS ʤʦʞʝ ʙʫʪʠ ʨʦʟʛʦʨʥʫʪʘ ʷʢ: ʧʨʠʚʘʪʥʘ, ʧʫʙʣʽʯʥʘ, ʛʨʦʤʘʜʩʴʢʘ 

ʘʙʦ ʛʽʙʨʠʜʥʘ ʭʤʘʨʘ. 

ʇʝʨʝʚʘʛʠ PaaS ʧʦʣʷʛʘʶʪʴ ʥʘʩʘʤʧʝʨʝʜ ʫ ʪʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠ 

ʧʨʦʝʢʪʠ ʟʽ ʟʥʠʞʝʥʦʶ ʩʢʣʘʜʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʙʫʜʦʚʫʻ ʽ ʩʘʤʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻ ʪʘ ʟʤʝʥʰʫʻ 

ʨʝʩʫʨʩʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʧʦʣʝʛʰʫʻ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʅʝʜʦʣʽʢʘʤʠ ʨʽʟʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ PaaS ʻ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʚʝʣʠʢʠʭ 

ʤʘʩʰʪʘʙʘʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʟʤʝʥʰʝʥʠʡ ʢʦʥʪʨʦʣʴ ʪʘ ʪʨʫʜʥʦʱʽ 

ʩʠʩʪʝʤ ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʨʘʬʽʢʫ. 

ɯʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʭʤʘʨʥʠʭ ʧʣʘʪʬʦʨʤ ʪʠʧʫ PaaS, ʘʣʝ ʥʝ ʚʩʽ ʟ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ IoT. ɹʘʛʘʪʦ ʧʣʘʪʬʦʨʤ ʩʧʨʷʤʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʥʘ 

ʨʦʟʨʦʙʢʫ ʚʝʙ-ʜʦʜʘʪʢʽʚ ʽ ʚʝʙ-ʨʦʟʰʠʨʝʥʴ ʜʣʷ ʩʘʡʪʽʚ ʽ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʝʡ, ʽ ʟʘʩʦʙʽʚ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. ʅʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʽ ʧʣʘʪʬʦʨʤʠ: Microsoft Azure, Amazon AWS, 

Google Cloud Platform ʪʘ ʽʥʰʽ. 

 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʧʣʘʪʬʦʨʤ 

 

ʇʣʘʪʬʦʨʤʠ Azure IoT Hub Amazon AWS IoT 

ʇʨʦʪʦʢʦʣʠ HTTPS, AMQP, MQTT  HTTP(s), MQTT  

SDK .NET, UWP, Java, C, 
Python 

C, Node.JS, Java, IOS, 

Python 

ɿʘʭʠʩʪ TLS(ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ 
ʪʽʣʴʢʠ ʥʘ ʩʝʨʚʝʨʽ) 

TLS(ʚʟʘʻʤʥʘ 
ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ) 

ɸʫʪʝʥʪʠʬʽʢ 
ʘʮʽʷ 

ɹʘʟʘ ʪʦʢʝʥʽʚ (SAS), 

X.509 

X.509, IAM ʽ Cognito ʩʝʨʚʽʩ 

ɿʚ'ʷʟʦʢ ʂʦʤʘʥʜʠ, ʪʝʣʝʤʝʪʨʽʷ ʂʦʤʘʥʜʠ, ʪʝʣʝʤʝʪʨʽʷ 

ʎʽʥʦʫʪʚʦʨʝ 

ʥʥʷ 

ʅʘ ʦʜʠʥʠʮʶ IoT Hub ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʢʽʣʴʢʽʩʪʶ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ 
ʜʝʥʴ 

ɿʘ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ 
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ɺ ʩʫʯʘʩʥʠʡ ʫʤʦʚʘʭ ʢʦʞʥʘ ʣʶʜʠʥʘ ʧʽʜóʻʜʥʘʥʘ ʜʦ ʤʝʨʝʞʽ. ɯ ʮʶ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʣʘʩʥʦʛʦ ʢʦʤʬʦʨʪʫ. ʎʝʡ ʢʦʤʬʦʨʪ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʘʚʜʷʢʠ ʢʦʥʜʠʮʽʦʥʝʨʘʤ, ʩʧʣʽʪ ʩʠʩʪʝʤʘʤ, ʪʘ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ 

ʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʟʜʘʻʪʴʩʷ, ʱʦ ʮʽ ʧʨʠʩʪʨʦʾ ʧʨʘʮʶʶ ʥʘ ʢʦʨʠʩʪʴ 

ʚʣʘʩʥʠʢʘ. ɸʣʝ ʚʩʽ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʾʭʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʨʠʤʽʱʝʥʥʷ. ɺʩʷ ʮʷ ʨʫʪʠʥʥʘ ʚʟʘʻʤʦʜʽʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʝʟʛʣʫʟʜʦʾ ʨʦʙʦʪʠ 

ʧʨʠʩʪʨʦʾʚ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ. ʂʦʣʠ ʩʠʩʪʝʤʘ ʦʙʽʛʨʽʚʫ ʥʘʤʘʛʘʻʪʴʩʷ ʥʘʛʨʽʪʠ ʧʦʚʽʪʨʷ ʭʦʯʘ ʚ ʪʦʡ ʞʝ 

ʯʘʩ ʩʠʩʪʝʤʘ ʢʦʥʜʠʮʽʦʥʫʚʘʥʥʷ ʦʭʦʣʦʜʞʫʻ ʧʦʚʽʪʨʷ. 

ɺʩʽ ʮʽ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʩʠʩʪʝʤʘ ʢʣʽʤʘʪ ʢʦʥʪʨʦʣʶ çʈʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè. ɺʩʝ 

ʱʦ ʚʘʤ ʙʫʜʝ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠ ï ʮʝ ʦʙʨʘʪʠ ʙʘʞʘʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟ ʚʘʰʦʛʦ 

ʩʤʘʨʪʬʦʥʫ ʘʙʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʝʨʤʽʥʘʣʫ ʽ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʢʦʤʬʦʨʪʦʤ. ʊʘʢʠʡ 

ʙʝʟʪʫʨʙʦʪʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʢʦʤʧʣʝʢʩʫ ʩʝʥʩʦʨʽʚ ʪʘ ʜʘʪʯʠʢʽʚ ʫ ʢʦʞʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ, ʷʢʽ ʚʽʜʩʪʝʞʫʶʪʴ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʚʤʽʩʪʽ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʽ. 

ʉʠʩʪʝʤʘ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ çʈʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʫʤʦʚʠ ʚ ʢʦʞʥʦʤʫ 

ʧʨʠʤʽʱʝʥʥʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʰʠʭ. ɹʘʛʘʪʦ ʟʦʥʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʢʣʶʯʘʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʞʥʦʛʦ ʨʘʟʫ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ ʨʘʜʽʘʪʦʨʘʭ, ʚʤʠʢʘʪʠ ʽ ʚʠʤʠʢʘʪʠ 

ʢʥʦʧʢʠ ʥʘ ʧʫʣʴʪʘʭ ʢʦʥʜʠʮʽʦʥʝʨʽʚ ʽ ʽʥʰʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʪʝʭʥʽʢʠ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʽʤʘʪʠʯʥʦʾ ʪʝʭʥʽʢʠ ʥʝʦʙʭʽʜʥʦ 

ʥʘʣʘʛʦʜʠʪʠ ʾʭ ʚʟʘʻʤʦʜʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʽʢʨʦʢʣʽʤʘʪʫ ʢʦʞʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʥʽ ʟ ʢʦʞʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ, ʙʦ ʫ ʚʽʪʘʣʴʥʽ ʤʦʞʝ ʙʫʪʠ ʭʦʣʦʜʥʦ, ʥʘ 

ʢʫʭʥʽ ʟʘʥʘʜʪʦ ʛʘʨʷʯʝ. ʆʧʪʠʤʘʣʴʥʘ ʨʦʙʦʪʘ ʩʠʩʪʝʤʠ ʪʘ ʚʩʽʭ ʾʾ ʜʘʪʯʠʢʽʚ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ 

ʘʙʩʦʣʶʪʥʫ ʧʽʜʪʨʠʤʢʫ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʢʦʞʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. 

ʇʣʶʩʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʦʯʝʚʠʜʥʽ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʜʘʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟ ʙʫʜʴ 

ʷʢʦʛʦ ʤʽʩʮʷ, ʜʝ ʻ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ, ʝʢʦʥʦʤʽʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʛʨʦʰʦʚʠʭ ʚʠʪʨʘʪ. ʆʪʞʝ, ʪʘʢʘ ʩʠʩʪʝʤʘ ʢʣʽʤʘʪ ʢʦʥʪʨʦʣʶ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʠʪʴ ʚʘʤ 

ʢʦʤʬʦʨʪ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. Automated Home Climate Control [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

https://smarthomegearguide.com/automated-home-climate-control/ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ 24.11.19) 

2. Simple smart home recipes [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

https://www.fibaro.com/en/smart-home-in-use/smart-hvac/ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ 24.11.19) 

3. Advantages of smart climate control [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] 

https://www.loxone.com/enen/advantages-of-smart-climate-control/ (ʨʝʞʠʤ ʜʦʩʪʫʧʫ 24.11.19) 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 
 

DWDM ð ʊɽʍʅʆʃʆɻʀʗ ʋʇʃʆʊʅɽʅʀʗ ʆʇʊʀʏɽʉʂʀʍ ʂɸʅɸʃʆɺ 

 
DWDM (ʘʥʛʣ. Dense Wavelength Division Multiplexing ï ʧʣʦʪʥʦʝ ʚʦʣʥʦʚʦʝ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ) ï ʪʝʭʥʦʣʦʛʠʷ ʫʧʣʦʪʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʢʘʞʜʳʡ ʧʝʨʚʠʯʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʧʝʨʝʥʦʩʠʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʝʪʦʚʳʭ ʧʫʯʢʦʚ ʥʘ 

ʨʘʟʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ, ʘ ʚ ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ ʥʘʭʦʜʠʪʩʷ ʩʫʤʤʘʨʥʳʡ ʛʨʫʧʧʦʚʦʡ ʩʠʛʥʘʣ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʫʣʴʪʠʧʣʝʢʩʦʨʦʤ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ. ʆʧʪʠʯʝʩʢʦʝ 

ʚʦʣʦʢʥʦ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ɽʱʝ ʣʝʪ ʜʚʘʜʮʘʪʴ ʥʘʟʘʜ ʣʶʜʷʤ 

ʢʘʟʘʣʦʩʴ, ʯʪʦ ʠʤ ʚʨʷʜ ʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʠ ʩʦʪʘʷ ʝʝ ʯʘʩʪʴ. ʆʜʥʘʢʦ ʚʨʝʤʷ ʠʜʝʪ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʧʝʨʝʜʘʯʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʨʘʩʪʫʪ ʚʩʝ ʙʳʩʪʨʝʝ. DWDM (Dense Wavelength 

https://smarthomegearguide.com/automated-home-climate-control/
https://www.fibaro.com/en/smart-home-in-use/smart-hvac/
https://www.loxone.com/enen/advantages-of-smart-climate-control/
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Division Multiplexing) ð ʪʝʭʥʦʣʦʛʠʷ ʧʣʦʪʥʦʛʦ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʧʦ ʜʣʠʥʝ 

ʚʦʣʥʳ. ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ DWDM ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʦʜʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ 

ʧʝʨʝʜʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʥʘ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥʘʭ ʚʦʣʥ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʣʦʢʥʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʫʚʝʣʠʯʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʝ ʧʨʦʢʣʘʜʳʚʘʷ ʥʦʚʳʝ ʢʘʙʝʣʠ ʠ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʷ ʥʦʚʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʢʘʥʘʣʘʤʠ ʚ ʚʦʣʦʢʥʝ ʥʘʤʥʦʛʦ ʫʜʦʙʥʝʝ, 

ʯʝʤ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʣʶʙʦʛʦ ʯʠʩʣʘ ʢʘʥʘʣʦʚ ʪʨʝʙʫʝʪʩʷ 

ʦʜʠʥ ʤʫʣʴʪʠʧʣʝʢʩʦʨ DWDM. ʉʠʩʪʝʤʳ DWDM ʦʩʥʦʚʘʥʳ ʥʘ ʩʧʦʩʦʙʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʚʦʣʦʢʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʚʘʪʴ ʩʚʝʪ ʨʘʟʣʠʯʥʳʭ ʜʣʠʥ ʚʦʣʥ ʙʝʟ ʚʟʘʠʤʥʦʡ ʠʥʪʝʨʬʝʨʝʥʮʠʠ. 

ʂʘʞʜʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʪʜʝʣʴʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʘʥʘʣ. ʀʤʝʥʥʦ ʵʪʘ ʠʜʝʷ ʣʝʞʠʪ ʚ 

ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ DWDM. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʠʷ DWDM ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ 

ʧʦ ʦʜʥʦʤʫ ʚʦʣʦʢʥʫ ʢʘʥʘʣʳ ʩ ʨʘʟʥʠʮʝʡ ʜʣʠʥ ʚʦʣʥ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʢʘʥʘʣʘʤʠ ʚʩʝʛʦ ʚ ʜʦʣʠ 

ʥʘʥʦʤʝʪʨʘ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʷ DWDM ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʝʩʷʪʢʠ ʢʘʥʘʣʦʚ, ʢʘʞʜʳʡ 

ʝʤʢʦʩʪʴʶ ʜʝʩʷʪʢʠ ʠʣʠ ʜʘʞʝ ʩʦʪʥʠ ɻʙʠʪ/ʩ. ʉʫʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ (ʦʧʪʠʯʝʩʢʦʛʦ) 

ʫʧʣʦʪʥʝʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʞʝʩʪʚʘ ʨʘʟʜʝʣʴʥʳʭ ʢʣʠʝʥʪʩʢʠʭ 

ʩʠʛʥʘʣʦʚ (SDH, Ethernet) ʧʦ ʦʜʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ 

ʢʣʠʝʥʪʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʜʣʠʥʫ ʚʦʣʥʳ. ɼʘʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ DWDM-ʪʨʘʥʩʧʦʥʜʝʨʝ. ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʩ ʪʨʘʥʩʧʦʥʜʝʨʘ ʙʫʜʝʪ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʥʢʨʝʪʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʢʘʥʘʣʫ ʩʦ ʩʚʦʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ. ɿʘʪʝʤ ʧʨʠ 

ʧʦʤʦʱʠ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʩʠʛʥʘʣʳ ʩʤʝʰʠʚʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʦʧʪʠʯʝʩʢʫʶ ʣʠʥʠʶ. ɺ 

ʢʦʥʝʯʥʦʤ ʧʫʥʢʪʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʘʷ ʦʧʝʨʘʮʠʷ ð ʧʨʠ ʧʦʤʦʱʠ ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨʘ ʩʠʛʥʘʣʳ 

ʚʳʜʝʣʷʶʪʩʷ ʠʟ ʛʨʫʧʧʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʤʝʥʷʶʪ ʜʣʠʥʫ ʚʦʣʥʳ ʥʘ ʩʪʘʥʜʘʨʪʥʫʶ (ʥʘ ʪʨʘʥʩʧʦʥʜʝʨʝ), 

ʠ ʧʝʨʝʜʘʶʪʩʷ ʢʣʠʝʥʪʫ. ʇʨʝʠʤʫʱʝʩʪʚʘ DWDM ʦʯʝʚʠʜʥʳ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʡ ʠ ʨʝʥʪʘʙʝʣʴʥʳʡ ʩʧʦʩʦʙ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʚʦʣʦʢʦʥʥʦ- 

ʦʧʪʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ ʚ ʩʦʪʥʠ ʨʘʟ. ʇʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʩʠʩʪʝʤ DWDM ʤʦʞʥʦ ʥʘʨʘʱʠʚʘʪʴ, ʧʦʩʪʝʧʝʥʥʦ ʜʦʙʘʚʣʷʷ ʧʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʚ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʦʚʳʝ ʦʧʪʠʯʝʩʢʠʝ ʢʘʥʘʣʳ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʂʘʨʘʥʜʶʢ ʆ.ʆ. 

ʉʪʫʜʝʥʪʢʘ ʛʨʫʧʠ ʇɼ-42 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ɼʃʗ ʇʆʂɽʈ ʇʃɸʅʋɺɸʅʅʗ 

(SCRUM ʇʃɸʅʋɺɸʅʅʗ) ɿɸ ɼʆʇʆʄʆɻʆʖ PHP I JAVASCRIPT  

 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʽʮʥʦ ʽʥʪʝʛʨʫʚʘʣʠʩʷ ʚ ʥʘʰʝ ʞʠʪʪʷ ʡ ʦʭʦʧʣʶʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ 

ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ. ʈʠʥʦʢ çITè ï ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʽ ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʭ ʪʦʤʫ ʧʨʘʚʠʣʴʥʘ 

ʦʮʽʥʢʘ ʟʘʜʘʯ ʻ ʜʫʞʝ ʚʘʞʣʠʚʘ. ɼʫʞʝ ʯʘʩʪʦ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʷʢ ʥʘʧʨʠʢʣʘʜ ʧʦʢʝʨ 

ʧʣʘʥʫʚʘʥʥʷ. 

ʇʨʦʪʝ, ʜʫʞʝ ʤʘʣʦ ʜʦʜʘʪʢʽʚ ʷʢʽ ʤʦʞʫʪʴ ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʧʣʘʥʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʤʝʥʝʜʞʝʨʽʚ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʷʢ ʟʨʦʙʠʪʠ ʧʣʘʥʫʚʘʥʥʷ ʟʨʫʯʥʠʤ ʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʟʙʦʨʫ ʩʪʘʪʠʩʪʠʢʠ. 

ɼʦʜʘʪʦʢ   ˈScrum   ʧʣʘʥʫʚʘʥʥ̫ớ       ʧʦʣʝʛʠhʪʴ   ʧʨʦʮʝʩ   ʧʣʘʥʫʚʘʥʥʷ.   ɺʝʜʫʯʠʡ   ʟʤʦʞʝ 
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ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʣʘʰʪʫʚʘʪʠ ʚʩʽ ʧʨʦʮʝʩʠ ʚʽʜ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʜʦ ʯʘʩʫ ʚʽʜʚʝʜʝʥʦʛʦ ʥʘ ʦʮʽʥʝʥʽ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʙʫʜʝ ʟʘʡʤʘʪʠ ʘʜʘʧʪʠʚʥʘ ʚʝʨʩʽʷ ʚʝʙ ʜʦʜʘʪʢʫ ʪʘʢ ʷʢ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʣʶʜʝʡ ʥʘʜʘʻ ʧʝʨʝʚʘʛʫ ʤʦʙʽʣʴʥʠʤ ʧʨʠʩʪʨʦʷʤ. 

ɼʦʜʘʪʦʢ ʪʘʢʦʞ ʚʝʜʝ ʩʪʘʪʠʩʪʠʢʫ, ʷʢʘ ʙʫʜʝ ʜʦʧʦʤʘʛʘʪʠ ʧʨʘʚʠʣʴʥʦ ʨʦʟʧʦʜʽʣʷʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʣʶʜʠʥʠ ʽ ʢʦʤʘʥʜʠ ʚ ʮʽʣʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʚʝʜʫʯʠʡ ʙʫʜʝ ʧʨʠʡʤʘʪʠ 

ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ. 

ɺ ʧʨʦʛʨʘʤʽ ʙʝʢʝʥʜ ʪʘ ʬʨʦʥʪʝʥʜ ʙʫʜʫʪʴ ʨʦʟʜʽʣʝʥʽ. ʅʘ ʩʪʦʨʦʥʽ ʩʝʨʚʽʩʫ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ 

API ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʮʝ ʜʦʟʚʦʣʠʪʴ ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʩʚʽʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ, ʥʘ ʾʭ ʜʫʤʢʫ, ʙʫʜʝ ʟʨʫʯʥʽʰʠʤ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʩʝʨʚʽʩʦʤ ʙʫʜʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ Vue.js. ʄʝʪʦʶ Vue ʻ 

ʥʘʜʘʪʠ ʧʝʨʝʚʘʛʠ ʰʚʠʜʢʠʭ ʟʚ'ʷʟʫʚʘʥʴ ʜʘʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʫʷʚʣʝʥʴ ʢʦʤʧʦʥʝʥʪʽʚ ʟ API ʷʢ ʧʨʦʩʪʽ, 

ʪʘʢ ʽ ʟʨʦʟʫʤʽʣʽ. ɹʽʙʣʽʦʪʝʢʘ ʥʝ ʻ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʤ ʬʨʝʡʤʚʦʨʢʦʤ, ʚʦʥʘ ʻ ʚʩʴʦʛʦ ʣʠʰʝ ʨʽʚʥʝʤ 

ʫʷʚʣʝʥʥʷ. ʆʜʥʦʶ ʟ ʧʝʨʝʚʘʛ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʷʢ ʦʢʨʝʤʦ, ʜʣʷ ʰʚʠʜʢʦʛʦ 

ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʴ, ʘʙʦ ʟʤʽʰʫʚʘʪʠ ʽ ʧʦʻʜʥʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ ʜʣʷ 

ʢʘʩʪʦʤʽʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

 
 

ʂʦʣʦʜʷʞʝʥʩʴʢʠʡ ɹ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʈʆɿʈʆɹʂɸ ɯʅʊɽʃɽʂʊʋɸʃʔʅʆɰ ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ʆʉɺɯʊʃɽʅʅʗʄ 

"ʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂ". 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʚ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ ʚ "ʈʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ". ʇʨʝʜʩʪʘʚʣʝʥʥʽ ʧʨʦʪʦʢʦʣʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʷʢʫ ʜʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʧʨʠʣʘʜʠ ʪʘ ʜʘʪʯʠʢʠ. 

ɺʩʽ ʤʠ ʥʝ ʦʜʥʦʨʘʟʦʚʦ ʯʫʣʠ ʽ ʟʥʘʻʤʦ, ʱʦ ʪʘʢʝ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ - ʮʝ ʥʝ 

ʧʨʦʩʪʦ ʙʝʟʣʽʯ ʧʨʠʣʘʜʽʚ ʽ ʜʘʪʯʠʢʽʚ, ʦʙ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʜʨʦʪʦʚʠʤʠ ʘʙʦ ʙʝʟʜʨʦʪʦʚʠʤʠ 

ʤʝʨʝʞʘʤʠ ʽ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʽʥʪʝʨʥʝʪʫ - ʮʝ ʪʽʩʥʘ ʽʥʪʝʛʨʘʮʽʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʽ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʽʚ, ʜʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ çʩʧʽʣʢʫʚʘʥʥʷè ʤʽʞ ʣʶʜʴʤʠ ʽ ʧʨʠʩʪʨʦʷʤʠ. 

ʊʝʭʥʦʣʦʛʽʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʩʬʝʨʽ "ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ": ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʩʚʽʪʣʘ ʚ ʪʝʤʥʫ ʧʦʨʫ ʜʦʙʠ ʧʨʠ ʧʦʷʚʽ ʣʶʜʠʥʠ ʚ ʢʽʤʥʘʪʽ, ʜʣʷ ʟʘʧʫʩʢʫ 

ʩʠʛʥʘʣʽʟʘʮʽʾ ʧʨʠ ʬʽʢʩʘʮʽʾ ʨʫʭʫ ʚ ʟʘʯʠʥʝʥʽʡ ʢʚʘʨʪʠʨʽ, ʘ ʡ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʩʬʝʨʘʭ, ʘʣʝ ʤʦʻʶ 

ʟʘʜʘʯʝʶ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʜʣʷ ʢʦʥʪʨʦʣʶ ʦʩʚʽʪʣʝʥʥʷʤ ʚ 

"ʈʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ". 

ɼʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ ʚ ʤʝʨʝʞʽ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʽ 

ʧʨʦʪʦʢʦʣʠ: 

¶ KNX. ʇʨʦʪʦʢʦʣ ʧʨʘʮʶʻ ʟ ʨʘʜʽʦʯʘʩʪʦʪʘʤʠ, ʟʚ'ʷʟʢʦʤ ʧʦ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʘ, Ethernet ʽ 
ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʢʘʥʘʣʦʤ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʇʽʜʪʨʠʤʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦ 9 600 ʙʽʪ / ʩ. 

¶ X10. ʇʨʦʪʦʢʦʣ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚ'ʷʟʢʫ ʧʦ ʃɽʇ. 
ʄʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - 20 ʙʽʪ / ʩ. 

¶ ZigBee. ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʤʝʨʝʞʘʭ ZigBee ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 20 ʜʦ 250 
ʢʙʽʪ / ʩʝʢ. ɼʘʣʴʥʽʩʪʴ ʜʽʾ - ʜʦ 100 ʤ. 

¶ C-bus. ʇʨʦʪʦʢʦʣ ʧʨʘʮʶʻ ʟ ʧʝʨʝʜʘʯʝʶ ʜʘʥʠʭ ʧʦ ʢʘʙʝʣʶ ʽ ʨʘʜʽʦʯʘʩʪʦʪ. ɼʘʣʴʥʽʩʪʴ ʜʽʾ 
ʩʢʣʘʜʘʻ ʜʦ 1000 ʤʝʪʨʽʚ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 3500 ʙʽʪ / ʩ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʝʨʝʞʽ "ʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ" ʷʢʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷʤ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʜʘʪʯʠʢʽʚ ʪʘ ʫʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ̫ ʢ: 

¶ ɼʘʪʯʠʢ ʩʚʽʪʣʘ - ʧʨʠʩʪʨʽʡ ʚʠʟʥʘʯʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ (ʨʽʚʥʷ ʩʚʽʪʣʘ), ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʬʦʪʦʝʣʝʤʝʥʪʽ: ʬʦʪʦʜʽʦʜʽ, ʬʦʪʦʨʝʟʠʩʪʦʨʠ ʘʙʦ ʬʦʪʦʪʨʘʥʟʠʩʪʦʨ. 

¶ ɼʘʪʯʠʢ ʨʫʭʫ - ʩʝʥʩʦʨ, ʱʦ ʨʝʻʩʪʨʫʻ ʨʫʭ ʦʙ'ʻʢʪʽʚ ʫ ʟʦʥʽ ʜʽʾ. 
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¶ ʈʝʣʝ - ʢʦʤʫʪʘʮʽʡʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ ʟ'ʻʜʥʫʻ ʘʙʦ ʨʦʟ'ʻʜʥʫʻ ʣʘʥʮʶʛ ʝʣʝʢʪʨʠʯʥʦʾ ʘʙʦ 
ʝʣʝʢʪʨʦʥʥʦʾ ʩʭʝʤʠ ʧʨʠ ʟʤʽʥʽ ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʩʪʨʫʤʫ. ʇʨʦʩʪʠʤʠ ʩʣʦʚʘʤʠ ʧʝʨʝʤʠʢʘʯ. 

¶ 

¶ ʃʽʪʝʨʘʪʫʨʘ 

1. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ ʠ ʫʤʥʳʡ ʜʦʤ ð ʯʪʦ ʵʪʦ ʪʘʢʦʝ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - 

https://www.iguides.ru/main/gadgets/other_vendors/internet_veshchey_i_umnyy_dom_chto_eto_i_ 

kak_poyavilos/(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 24.11.2019) 

2. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʢʘʢ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʱʝʛʦ ʫʧʨʦʱʘʶʪ ʥʘʩʪʦʷʱʝʝ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] - 

https://delo.ua/business/internet-veschej-na-peresechenii-nastojaschego-i-345002/(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

24.11.2019) 

3. ʋʤʥʳʡ ʜʦʤ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - https://iot.ru/wiki/umnyy-dom(ʨʝʞʠʤ ʜʦʩʪʫʧʫ: 

24.11.2019) 

 
 

ʂʘʨʧʝʥʢʦ ʄ.ɸ. 

ʉʪʫʜʝʥʪʢʘ ʛʨʫʧʠ ɯʄɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʈʆɿʋʄʅʀʁ ɹʋɼʀʅʆʂ ï ʇɽʈɽɺɸɻʀ ɯ ʅɽɼʆʃɯʂʀ 
 

ʊʝʭʥʦʣʦʛʽʷ çʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè, ʪʘʢ ʟʚʘʥʘ, ʜʦʤʘʰʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʘʙʦ ʜʦʤʘʰʥʷ 

ʪʝʭʥʽʢʘ (ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʣʘʪʠʥʩʴʢʦʾ çdomusè ʦʟʥʘʯʘʻ çʙʫʜʠʥʦʢè), ʟʘʙʝʟʧʝʯʫʻ ʜʦʤʦʚʣʘʩʥʠʢʘʤ 

ʙʝʟʧʝʢʫ, ʢʦʤʬʦʨʪ, ʟʨʫʯʥʽʩʪʴ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʫʧʨʘʚʣʷʪʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʯʘʩʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. 

ɿ ʚʠʧʫʩʢʦʤ ʚ 1975 ʨʦʮʽ X10 ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʪʦʢʦʣʫ ʜʣʷ ʜʦʤʘʰʥʴʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, 

ʚʪʽʣʠʚ, ʢʦʣʠʩʴ ʥʝʟʜʽʡʩʥʝʥʥʫ, ʤʨʽʶ Jetsons (ʥʘʫʢʦʚʦ-ʬʘʥʪʘʩʪʠʯʥʠʡ ʤʫʣʴʪʩʝʨʽʘʣ, ʷʢʠʡ ʙʫʚ 

ʧʦʧʫʣʷʨʥʠʡ ʫ 80-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʘ). X10 ʚʽʜʧʨʘʚʣʷʻ ʨʘʜʽʦʯʘʩʪʦʪʥʽ (ʈʏ) ʧʘʢʝʪʠ 120 

ʢɻʮ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʽʩʥʫʶʯʫ ʝʣʝʢʪʨʦʧʨʦʚʦʜʢʫ ʙʫʜʠʥʢʫ ʚ ʧʨʦʛʨʘʤʦʚʘʥʽ ʨʦʟʝʪʢʠ ʘʙʦ 

ʚʠʤʠʢʘʯʽ. ʎʽ ʩʠʛʥʘʣʠ ʧʝʨʝʜʘʶʪʴ ʢʦʤʘʥʜʫ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʠʩʪʨʦʾʚ, ʢʦʥʪʨʦʣʶʶʯʠ, ʷʢ ʽ ʢʦʣʠ 

ʧʨʠʩʪʨʦʾ ʧʨʘʮʶʶʪʴ. ʇʝʨʝʜʘʚʘʯ ʤʦʞʝ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʧʨʘʚʠʪʠ ʩʠʛʥʘʣ ʧʦ ʝʣʝʢʪʨʦʧʨʦʚʦʜʢʫ 

ʙʫʜʠʥʢʫ, ʧʦʚʽʜʦʤʠʚʰʠ ʧʨʠʩʪʨʦʶ ʧʨʦ ʚʢʣʶʯʝʥʥʷ ʚ ʧʝʚʥʠʡ ʯʘʩ. 

ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʘʩʧʝʢʪʘʭ ʞʠʪʪʷ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʫʚʽʡʰʣʠ ʚ ʧʦʙʫʪʦʚʠʡ ʧʨʦʩʪʽʨ 

(ʣʘʤʧʦʯʢʠ, ʧʦʩʫʜʦʤʠʡʥʽ ʤʘʰʠʥʠ ʪʦʱʦ), ʟ'ʷʚʠʣʘʩʷ ʘʣʴʪʝʨʥʘʪʠʚʘ çʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫè: 

ʩʤʘʨʪ-ʪʝʣʝʚʽʟʦʨʠ; ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ; ʨʦʟʫʤʥʽ ʪʝʨʤʦʩʪʘʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ 

ʨʝʛʫʣʶʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ; ʨʦʟʫʤʥʽ ʟʘʤʢʠ; ʩʫʯʘʩʥʽ ʧʦʙʫʪʦʚʽ ʧʨʠʩʪʨʦʾ 

ʥʘ ʫʧʨʘʚʣʽʥʥʽ Wi-Fi; ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʩʠʩʪʝʤʠ ʟʘ ʩʪʘʥʦʤ ʩʧʨʘʚʥʦʩʪʽ ʪʠʭ, ʯʠ ʽʥʰʠʭ ʧʨʠʣʘʜʽʚ ʪʘ 

ʩʠʩʪʝʤ ʙʫʜʠʥʢʫ; ʨʦʟʫʤʥʝ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʙʝʟʧʝʢʘ ʙʫʜʠʥʢʫ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʻ ʩʧʦʢʽʡ ʪʘ ʢʦʤʬʦʨʪ ʣʶʜʠʥʠ, ʷʢʘ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʩʽ 

ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʩʪʨʦʾ ʚ ʩʚʦʻʤʫ ʙʫʜʠʥʢʫ ʪʘ ʥʝ ʪʫʨʙʫʚʘʪʠʩʴ ʧʨʦ ʪʝ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʟʘʙʫʚ 

ʟʘʯʠʥʠʪʠ ʚʭʽʜʥʽ ʜʚʝʨʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ, 

ʧʝʨʝʩʽʯʥʠʡ ʛʨʦʤʘʜʷʥʠʥ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʩʚʦʻ ʽʩʥʫʚʘʥʥʷ ʨʦʟʛʦʨʥʫʚʰʠ ʪʘʢʫ ʩʠʩʪʝʤʫ ʚ 

ʩʚʦʻʤʫ ʙʫʜʠʥʢʫ ʯʠ ʧʨʦʩʪʦ ʧʨʠʜʙʘʚʰʠ ʜʝʢʽʣʴʢʘ ʜʘʪʯʠʢʽʚ ʪʘ ʭʘʙ, ʧʽʜʢʣʶʯʠʪʠ çʈʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢè ʜʦ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʫ ʽ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʟ ʣʶʙʦʾ ʪʦʯʢʠ ʩʚʽʪʫ. ʊʘʢʘ ʩʠʩʪʝʤʘ, ʪʘʢʦʞ, 

ʟʜʘʪʥʘ ʧʦʣʝʛʰʠʪʠ ʞʠʪʪʷ ʥʝ ʪʽʣʴʢʠ ʜʦʨʦʩʣʠʤ ʪʘ ʜʽʪʷʤ, ʘ ʡ ʩʪʘʨʦʤʫ ʧʦʢʦʣʽʥʥʶ, ʜʦʟʚʦʣʷʶʯʠ 

ʧʦʣʝʛʰʠʪʠ ʞʠʪʪʷ ʘʚʪʦʤʘʪʠʟʫʚʘʚʰʠ ʧʨʠʣʘʜʠ ʚ ʩʚʦʻʤʫ ʜʦʤʽ. 

ʅʝʜʦʣʽʢʦʤ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ ʻ ʾʭ ʧʝʨʝʜʙʘʯʫʚʘʥʘ ʩʢʣʘʜʥʽʩʪʴ. ɼʝʷʢʽ ʣʶʜʠ ʚʽʜʯʫʚʘʶʪʴ 

ʪʨʫʜʥʦʱʽ ʟ ʨʦʟʛʦʨʪʘʥʥʷʤ ʩʠʩʪʝʤʫ ʚ ʩʚʦʻʤʫ ʙʫʜʠʥʢʫ ʘʙʦ ʟ ʧʝʨʰʠʤ ʨʦʟʜʨʘʪʫʚʘʥʥʷʤ ʚʽʜ ʥʝʾ 

ʚʽʜʤʦʚʣʷʶʪʴʩʷ. ɺʠʨʦʙʥʠʢʠ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ ʧʨʘʮʶʶʪʴ ʥʘʜ ʟʤʝʥʰʝʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʽ 

ʧʦʣʽʧʰʝʥʥʷʤ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʡʦʛʦ ʧʨʠʻʤʥʠʤ ʽ ʚʠʛʽʜʥʠʤ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʩʽʭ ʪʠʧʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʨʽʚʥʽʚ. 

ʑʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʧʨʦʙʣʝʤʘ - ʙʝʟʧʝʢʘ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʽʚ. ʋ ʟʚʽʪʽ NTT Data Corp. ʟʘ 

https://www.iguides.ru/main/gadgets/other_vendors/internet_veshchey_i_umnyy_dom_chto_eto_i_kak_poyavilos/
https://www.iguides.ru/main/gadgets/other_vendors/internet_veshchey_i_umnyy_dom_chto_eto_i_kak_poyavilos/
https://www.iguides.ru/main/gadgets/other_vendors/internet_veshchey_i_umnyy_dom_chto_eto_i_kak_poyavilos/
https://delo.ua/business/internet-veschej-na-peresechenii-nastojaschego-i-345002/
https://iot.ru/wiki/umnyy-dom
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2016 ʨʽʢ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 80% ʩʧʦʞʠʚʘʯʽʚ ʚ ʉʐɸ ʩʪʫʨʙʦʚʘʥʽ ʙʝʟʧʝʢʦʶ ʩʚʦʾʭ ʜʘʥʠʭ 

çʈʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè. ʗʢʱʦ ʭʘʢʝʨʠ ʟʤʦʞʫʪʴ ʧʨʦʥʠʢʥʫʪʠ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʚʦʥʠ 

ʤʦʞʫʪʴ ʚʽʜʢʣʶʯʠʪʠ ʩʚʽʪʣʦ ʽ ʩʠʛʥʘʣʽʟʘʮʽʶ ʽ ʚʽʜʢʨʠʪʠ ʜʚʝʨʽ, ʟʘʣʠʰʘʶʯʠ ʙʫʜʠʥʦʢ ʙʝʟ ʟʘʭʠʩʪʫ 

ʚʽʜ ʟʣʦʤʫ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʙʝʟʧʝʢʠ, ʙʘʛʘʪʦ ʧʨʦʪʠʚʥʠʢʽʚ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʪʫʨʙʫʶʪʴʩʷ ʧʨʦ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ. ɿʚʽʪ NTT Data ʧʦʢʘʟʘʚ, ʱʦ 73% ʩʧʦʞʠʚʘʯʽʚ ʩʪʫʨʙʦʚʘʥʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʶ ʜʘʥʠʭ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʾʭ ʨʦʟʫʤʥʠʤʠ ʜʦʤʘʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ. ʎʝ 

ʩʧʨʠʯʠʥʝʥʦ ʪʠʤ, ʱʦ ʚʠʨʦʙʥʠʢʠ ʧʨʠʩʪʨʦʾʚ ʽ ʧʣʘʪʬʦʨʤ ʜʣʷ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʤʦʞʫʪʴ 

ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ, ʱʦʙ ʢʨʘʱʝ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʾ ʧʨʦʜʫʢʪʠ ʘʙʦ ʧʨʦʧʦʥʫʚʘʪʠ ʢʣʽʻʥʪʘʤ 

ʥʦʚʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʽ ʧʦʩʣʫʛʠ. ɼʦʚʽʨʘ ʽ ʧʨʦʟʦʨʽʩʪʴ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʠʨʦʙʥʠʢʽʚ, ʘʣʝ ʽʥʢʦʣʠ ʜʨʘʪʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʜʘʻ ʧʨʠʚʽʜ ʩʫʤʥʽʚʘʪʠʩʴ ʫ ʥʘʜʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʢʘ 

ʪʘ ʟʘʭʠʱʝʥʦʩʪʽ ʧʨʠʚʘʪʥʦʛʦ ʞʠʪʪʻʫʩʪʨʦʶ. 
 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ: 

1) https://www.techtarget.com/ - ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ ʧʨʦ ɯʊ-ʪʝʭʥʦʣʦʛʽʾ 

2) https://www.ferra.ru/ - ʧʦʯʘʪʦʢ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè 

3) https://www.smarthouse.ua/ - ʷʢʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʤʦʞʝ ʢʝʨʫʚʘʪʠ çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè 

4) https://www.nttdata.com/global/en/-/media/nttdataglobal/files/foresight/for002- 

for003/ndtf2017whitepaperfull-detailed-document.pdf - NTT Data Technolody Foresign 2017 

5) https://www.eiseverywhere.com 

 
ʅʘʟʘʨʝʥʢʦ ʆ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ IOT ɼʃʗ ɿɸʇʆɹɯɻɸʅʅʗ ɸɺɸʈɯʁʅʀʍ ʉʀʊʋɸʎɯʁ ʅɸ 

ʇɯɼʇʈʀɭʄʉʊɺɯ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʘʥʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʟ 

ʛʘʟʦʧʨʦʚʽʜʥʠʤʠ ʪʨʫʙʘʤʠ. 

ɺʠʙʫʭ ʛʘʟʦʧʨʦʚʽʜʥʦʾ ʪʨʫʙʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ, ʘ ʽʥʦʜʽ ʡ ʧʦʞʝʞʽ 

ʘʙʦ ʞʝʨʪʚʘʤ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʜʘʪʯʠʢʦʤ ʪʠʩʢʫ ʜʣʷ 

ʚʦʜʠ, ʛʘʟʫ, ʧʦʚʽʪʨʷ ʥʘ G1 / 4
[1].

 

ɿóʻʜʥʘʚʰʠ ʜʘʥʠʡ ʜʘʪʯʠʢ ʟ Arduino UNO+WiFi R3 ATmega328P+ESP8266
[2]

, 8Mb flash 

ʤʠ ʟʤʦʞʝʤʦ ʟʯʠʪʫʚʘʪʠ ʜʘʥʽ ʩ ʯʽʧʫ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʥʘ ʩʝʨʚʝʨ ʥʘʧʨʠʢʣʘʜ ʢʦʞʥʽ 5 ʭʚʠʣʠʥ. ʉʝʨʚʝʨ 

ʙʫʜʝ ʦʙʨʦʙʣʶʚʘʪʠ ʜʘʥʽ ʷʢʽ ʦʪʨʠʤʫʻ ʚʽʜ ʩʝʥʩʦʨʘ, ʪʘ ʙʫʜʫʚʘʪʠʤʝ ʛʨʘʬʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʠʩʢʫ 

ʪʨʫʙ ʥʘ ʢʘʨʪʽ ʪʘ ʯʘʩ ʢʦʣʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʮʽ ʜʘʥʽ, ʷʢʱʦ ʜʦʧʫʩʪʠʤʠʡ ʪʠʩʢ ʙʫʜʝ ʧʝʨʝʚʠʱʝʥʠʡ, 

ʩʠʩʪʝʤʘ ʮʝ ʚʽʜʦʙʨʘʟʠʪʴ ʥʘ ʢʘʨʪʽ ʪʘ ʧʦʚʽʜʦʤʠʪʴ ʚʣʘʩʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦ ʤʦʞʣʠʚʫ ʘʚʘʨʽʶ. 

Arduino UNO ʤʦʞʥʘ ʧʽʜʢʣʶʯʠʪʠ ʜʦ Wi-Fi, ʘʙʦ ʽʥʰʦʛʦ ʚʠʭʦʜʫ ʚ ʽʥʪʝʨʥʝʪ. 

ʉʝʨʚʝʨ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʩʝʨʚʝʨʘʭ ʎʆɼ, ʣʘʩʥʦʤʫ ʩʝʨʚʝʨʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧóʶʪʝʨʽ ʟ ʧʦʩʪʽʡʥʠʤ ʚʠʭʦʜʦʤ ʜʦ ʽʥʪʝʨʥʝʪʫ ʪʘ ʞʠʚʣʝʥʥʷʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʘʪʯʠʢ ʪʠʩʢʫ ʜʣʷ ʚʦʜʠ, ʛʘʟʫ, ʧʦʚʽʪʨʷ ʥʘ G1 / 4 (https://store.smart-mac.com/p878116348- 

datchik-davleniya- 

dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE) 

2. UNO+WiFi R3 ATmega328P+ESP8266, 8Mb flash (https://miniboard.com.ua) 

https://www.techtarget.com/
https://www.ferra.ru/
https://www.smarthouse.ua/
https://www.nttdata.com/global/en/-/media/nttdataglobal/files/foresight/for002-for003/ndtf2017whitepaperfull-detailed-document.pdf
https://www.nttdata.com/global/en/-/media/nttdataglobal/files/foresight/for002-for003/ndtf2017whitepaperfull-detailed-document.pdf
https://www.nttdata.com/global/en/-/media/nttdataglobal/files/foresight/for002-for003/ndtf2017whitepaperfull-detailed-document.pdf
http://www.eiseverywhere.com/
http://www.eiseverywhere.com/
https://store.smart-mac.com/p878116348-datchik-davleniya-dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE
https://store.smart-mac.com/p878116348-datchik-davleniya-dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE
https://store.smart-mac.com/p878116348-datchik-davleniya-dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE
https://store.smart-mac.com/p878116348-datchik-davleniya-dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE
https://store.smart-mac.com/p878116348-datchik-davleniya-dlya.html?gclid=EAIaIQobChMI5f2_uKb75QIVlOh3Ch0RHw6BEAQYASABEgL34vD_BwE
https://miniboard.com.ua/mcu/604-robotdyn-uno-r3-atmega328p-wi-fi-esp8266-8mbit.html?gclid=EAIaIQobChMIxbOVqKr75QIVj-d3Ch0WLQKTEAAYASAAEgLQ9fD_BwE
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ʂʨʘʚʯʝʥʢʦ ʇ.ʇ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂʉɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ʊɽʍʅʆʃʆɻɯʗ CONTENT DELIVERY NETWORK, 

ʗʂ ʄɽʊʆɼ ɼʆʉʊɸɺʂʀ ʂʆʅʊɽʅʊʋ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ ʜʦʚʛʽ ʚʽʜʩʪʘʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʪʨʠʤʢʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʚ ʘʪʘʢʘʭ ʥʘ ʚʽʜʤʦʚʫ(DoS).ʄʝʪʘ 

ʜʘʥʠʭ ʪʝʟ ʻ ʨʦʟʛʣʷʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ, ʾʾ ʢʨʠʪʝʨʽʾʚ, ʦʩʥʦʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚ ʮʽʡ ʤʝʨʝʞʽ ʪʘ ʚ ʷʢʠʭ ʤʝʨʝʞʘʭ ʚʘʨʪʦ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ɺ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʝʣʠʢʫ ʨʦʣʴ ʛʨʘʶʪʴ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʢʦʤʧóʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ ʟ ʥʘʡʤʝʥʰʠʤ ʯʠʩʣʦʤ ʟʘʪʨʠʤʢʠ. ɼʣʷ ʮʴʦʛʦ 

ʽʩʥʫʻ ʪʝʭʥʦʣʦʛʽʷ CDN. 

ʉʘʤʫ ʪʝʭʥʦʣʦʛʽʶ CDN(Content Delivery Network ï ʘʥʛʣ. ʄʝʨʝʞʘ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ) 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʷʢ ʤʝʨʝʞʫ ʟ ʤʥʦʞʠʥʦʶ ʚʫʟʣʽʚ ʚ ʛʣʦʙʘʣʴʥʽʡ ʤʝʨʝʞʽ, ʜʝ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʩʝʨʚʝʨʠ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʷʢʽ ʧʨʠʰʚʠʜʰʫʶʪʴ ʜʦʩʪʘʚʢʫ ʩʪʘʪʠʯʥʦʛʦ 

ʢʦʥʪʝʥʪʫ(ʚ ʦʩʥʦʚʥʦʤʫ ʤʝʜʽʘ ʢʦʥʪʝʥʪʫ ʘʙʦ ʢʦʜ ʷʢʠʡ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʫ), ʘ 

ʷʢʠʡ ʢʝʰʫʻʪʴʩʷ ʥʘ ʮʠʭ ʩʝʨʚʝʨʘʭ. ʎʽ ʩʝʨʚʝʨʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʪʘʢ, ʱʦʙ  ʚʽʜʧʦʚʽʜʴ ʚʽʜ ʩʪʦʨʽʥʢʠ 

ʜʦ ʢʣʽʻʥʪʘ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʦʶ. 
 

ʈʠʩʫʥʦʢ 1 - ʇʨʠʢʣʘʜ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ ʚʽʜ ʦʜʥʦʛʦ ʩʝʨʚʝʨʫ ʽ ʤʥʦʞʠʥʠ ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ CDN 

 

ʍʦʯʘ ʪʝʭʥʦʣʦʛʽʷ CDN ʟʤʝʥʰʫʻ ʯʘʩ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ, ʘʣʝ ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʨʷʜ 

ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: 

- ɿʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʥʠʡ ʩʝʨʚʝʨ. ɺʩʽ ʟʘʧʠʪʠ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴʩʷ ʥʘ 
ʩʝʨʚʝʨʘʭ ʤʝʨʝʞʽ, ʘ ʦʩʥʦʚʥʘ ʨʦʙʦʪʘ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ ʧʦʢʣʘʜʝʪʴʩʷ ʥʘ ʨʝʛʽʦʥʘʣʴʥʽ ʚʫʟʣʠ 

ʤʝʨʝʞʽ, ʷʢʽ ʥʘʜʘʶʪʴ CDN. 

- ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʚ ʟʘʭʠʩʪʽ ʚʽʜ DDoS(Double Denied of Service) ʘʪʘʢ. 
ʐʘʭʨʘʷʤ , ʷʢʽ ʭʦʯʫʪʴ ʟʘʚʘʜʠʪʠ ʨʦʙʦʪʽ ʨʝʩʫʨʩʫ, ʟʨʦʙʠʪʠ ʮʝ ʙʫʜʝ ʥʝʤʦʞʣʠʚʦ ï ʷʢʱʦ ʦʜʠʥ 

ʚʫʟʦʣ ʚʽʜʤʦʚʠʪʴ ʚ ʨʦʙʦʪʽ ʩʝʨʚʽʩʫ, ʤʝʨʝʞʘ ʧʝʨʝʙʫʜʫʻʪʴʩʷ ʪʘʢ ʥʘ ʽʥʰʽ ʪʦʯʢʠ CDN, ʱʦʙ ʧʨʦʩʪʽʡ 

ʙʫʚ ʤʽʥʽʤʘʣʴʥʠʡ ʘʙʦ ʡʦʛʦ ʚʟʘʛʘʣʽ ʥʝ ʙʫʣʦ ʽ ʢʣʽʻʥʪ ʥʝ ʚʽʜʯʫʚ ʚʪʨʘʪʠ. 

ʊʘʢʦʞ ʚ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʽ ʥʝʜʦʣʽʢʠ: 

- ɿʘʪʨʠʤʢʘ ʢʝʰʫʚʘʥʥʷ. ʇʽʩʣʷ ʦʥʦʚʣʝʥʥʷ ʥʘ main(ʛʦʣʦʚʥʦʤʫ) ʩʝʨʚʝʨʽ ʩʪʘʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ , ʜʣʷ ʾʾ ʦʪʨʠʤʘʥʥʷ ʥʘ ʜʘʣʴʥʽʭ ʚʫʟʣʘʭ CDN ʤʝʨʝʞʽ, ʟʥʘʜʦʙʠʪʴʩʷ ʜʝʷʢʠʡ ʯʘʩ ʜʣʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥ. 
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- ɼʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʥʪ ʥʝ ʢʝʰʫʻʪʴʩʷ. ʊʘʢ ʷʢ ʟʛʘʜʫʚʘʣʦʩʴ ʨʘʥʽʰʝ , ʚʩʽ ʢʦʨʠʩʪʫʚʘʮʴʢʽ 
ʟʘʧʠʪʠ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘ ʩʪʦʨʦʥʽ ʛʦʣʦʚʥʦʛʦ ʩʝʨʚʝʨʘ, ʪʦʤʫ ʪʽʣʴʢʠ ʩʪʘʪʠʯʥʽ ʜʘʥʽ ʢʝʰʫʶʪʴʩʷ ʥʘ 

ʚʫʟʣʘʭ CDN. 

- ʇʨʦʙʣʝʤʘ ʟ ʙʣʦʢʫʚʘʥʥʷʤ ʨʝʩʫʨʩʫ ʥʘ ʩʪʦʨʦʥʽ CDN-ʭʦʩʪʝʨʘ. ʊʨʘʧʣʷʶʪʴʩʷ ʚʠʧʘʜʢʠ , ʱʦ 

ʚʘʰ ʨʝʩʫʨʩ ʤʦʞʝ ʧʝʨʝʪʥʫʪʠʩʷ ʟ ʟʘʙʣʦʢʦʚʘʥʠʤ ʥʘ ʩʪʦʨʦʥʽ ʧʨʦʚʘʡʜʝʨʘ, ʜʝ ʟʥʘʭʦʜʠʪʴʩʷ ʩʝʨʚʝʨ. 

ɼʘʥʘ ʧʨʦʙʣʝʤʘʤ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʜʽʣʝʥʦʾ IP ʘʜʨʝʩʠ ʘʙʦ ʟʘʧʠʪʫ ʜʦ 

ʪʝʭʥʽʯʥʦ ʾʧʽʜʪʨʠʤʢʠ. 

ʆʩʥʦʚʥʽ ʪʝʨʤʽʥʠ ʚ CDN: 

- ʆʨʽʜʞʽʥ (origin) ï ʩʝʨʚʝʨ ʥʘ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚʠʭʽʜʥʽ ʬʘʡʣʠ ʘʙʦ ʜʘʥʽ, ʱʦ 

ʥʘʜʩʠʣʘʶʪʴʩʷ ʧʦ CDN 

- PoP(ʚʽʜ ʘʥʛʣ. point of presense ï ʪʦʯʢʘ ʧʨʠʩʫʪʥʦʩʪʽ ) ï ʢʝʰʫʶʯʠʡ ʩʝʨʚʝʨ ʚ ʩʢʣʘʜʽ CDN, 

ʨʦʟʤʽʱʝʥʠʡ ʚ ʚʠʟʥʘʯʝʥʽʡ ʛʝʦʛʨʘʬʽʯʥʽʡ ʪʦʯʮʽ ISP(Internet Servise Provider) ʭʦʩʪʝʨʘ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʩʝʨʚʝʨʽʚ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ EDGE . 

- ɼʠʥʘʤʽʯʥʠʡ ʢʦʥʪʝʥʪ ï ʢʦʥʪʝʥʪ , ʷʢʠʡ ʛʝʥʝʨʫʻʪʴʩʷ ʥʘ ʩʝʨʚʝʨʽ ʚ ʤʦʤʝʥʪ ʦʪʨʠʤʘʥʥʷ 

ʟʘʧʠʪʫ(ʘʙʦ ʟʤʽʥʶʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʯʠ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʟ ʙʘʟʠ ʜʘʥʠʭ). 

- ʉʪʘʪʠʯʥʠʡ ʢʦʥʪʝʥʪ ï ʢʦʥʪʝʥʪ, ʷʢʠʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʥʝʟʤʽʥʥʦʤʫ ʚʠʜʽ (ʥʘʧʨʠʢʣʘʜ ʙʽʥʘʨʥʽ 

ʬʘʡʣʠ ʽ ʪ.ʜ.). 

- 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ: 

1. ʕʥʜʨʶ ʊʘʥʥʝʥʙʘʫʤ çʂʦʤʧʴʶʪʝʨʥʳʝ ʩʝʪʠè ð 5-ʝ ʠʟʜʘʥʠʝ, ISBN 978-4461-1248-7 ð 960 c. 

2. Habr.ru [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:[ɯʥʪʝʨʥʝʪ ʧʦʨʪʘʣ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: habr.ru (ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 

05.11.19). ð ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

3. ʉloudflare [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]:[ɯʥʪʝʨʥʝʪ ʧʦʨʪʘʣ] ð ʈʝʞʠʤ ʜʦʩʪʫʧʫ: www.cloudflare.com 

(ɼʘʪʘ ʟʚʝʨʥʝʥʥʷ 05.11.19). ð ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

 
 

ʂʫʣʠʙʘʙʘ ɯ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂʉɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʍʆɺʀʑɸ CEPH ɼʃʗ ʅɸɼɯʁʅʆɻʆ ɿɹɽʈɽɾɽʅʅʗ ɼɸʅʀʍ 

ɺ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄɸʍ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʭʦʚʠʱʘ Ceph, ʷʢ ʤʝʪʦʜ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ 

ʩʫʯʘʩʥʠʭ ʢʦʤʧóʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ, ʦʪʨʠʤʘʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʩʠʩʪʝʤʠ ʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʄʝʪʘ 

ʪʝʟ ʻ ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ(ʉɿɼ) Ceph, ʾʾ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʧʨʦ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʚ ʮʽʡ ʩʠʩʪʝʤʽ. 

ɿʙʝʨʝʞʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ ʚ ʩʫʯʘʩʥʠʭ ʢʦʤʧóʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ ʻ ʥʝʚʽʜʢʣʘʜʥʦʶ 

ʯʘʩʪʠʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʙʽʟʥʝʩʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ. ʊʦʤʫ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ , ʷʢ ʩʘʤʝ ʟʙʝʨʽʛʘʪʠ ʜʘʥʽ ʚ ʩʠʩʪʝʤʽ. 

ʊʦʤʫ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ: 

- ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ 

- ʐʚʠʜʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ 

- ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

- ɺʘʨʪʽʩʪʴ 

- ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ 

CEPH ï ʩʭʦʚʠʱʝ, ʥʘ ʙʘʟʽ ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʥʘʜʘʻ 

ʦʙóʻʜʥʘʥʥʷ ʜʠʩʢʦʚʠʭ ʧʨʦʩʪʦʨʽʚ ʟ ʜʝʢʽʣʴʢʦʭ ʩʝʨʚʝʨʽʚ(ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ ʤʦʞʥʘ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʚʘʪʠ). Ceph ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʙóʻʢʪʥʝ ʩʭʦʚʠʱʝ, ʪʘʢ ʽ ʷʢʦʩʪʽ ʙʣʦʢʦʚʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʚʽʜʜʘʯʘ ʚʽʨʪʫʘʣʴʥʠʭ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ). 

ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʝʧʣʽʢʘʮʽʻʶ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʥʘ ʜʝʢʽʣʴʢʦʭ ʩʝʨʚʝʨʘʭ. 

ʂʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʟʙʝʨʝʞʝʥʠʭ ʢʦʧʽʡ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʥʘʟʠʚʘʻʪʴʩʷ ʬʘʢʪʦʨʦʤ ʨʝʧʣʽʢʘʮʽʾ ʪʘ 

http://www.cloudflare.com/
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ʪʠʧʦʚʦ ʨʽʚʥʦ ʟʥʘʯʝʥʥʶ 2. 
 
 

ʈʠʩʫʥʦʢ 2 - ʊʠʧʦʚʘ ʩʭʝʤʘ ʨʦʙʦʪʠ Ceph 

ʇʨʠ ʜʝʛʨʘʜʘʮʽʾ ʣʶʙʦʛʦ ʜʠʩʢʫ, ʚʫʟʣʘ ʘʙʦ ʮʽʣʦʾ ʛʨʫʧʠ ʚʫʟʣʽʚ Ceph ʟʘʙʝʟʧʝʯʠʪʴ ʮʽʣʽʩʥʽʩʪʴ 

ʜʘʥʠʭ ʪʘ ʚʽʜʥʦʚʠʪʴ ʢʦʧʽʾ ʥʘ ʜʨʫʛʠʭ ʚʫʟʣʘʭ, ʧʦʢʠ ʥʝʨʦʙʦʯʽ ʚʫʟʣʠ ʤʝʨʝʞʽ ʟʘʤʽʥʷʪʴ ʥʘ ʨʦʙʦʯʽ. 

ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʙʫʜʫʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʧʨʦʩʪʦʶ ʩʝʨʚʽʩʫ. 

ʌʘʢʪʦʨ ʨʝʧʣʽʢʘʮʽʾ ï ʮʝ ʨʽʚʝʥʴ ʥʘʜʤʽʨʥʦʩʪʽ ʜʘʥʠʭ, ʢʽʣʴʢʽʩʪʴ ʢʦʧʽʡ ʷʢʠʭ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ 

ʥʘ ʨʽʟʥʠʭ ʜʠʩʢʘʭ. ɿʘ ʮʝʡ ʧʘʨʘʤʝʪʨ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʥʘ size. ʇʨʠ ʟʤʽʥʽ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ , ʩʝʨʚʽʩ 

ʥʝ ʧʨʠʧʠʥʷʻʪʴʩʷ, ʘ ʢʣʘʩʪʝʨ ʙʫʜʝ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʜʘʥʽ. 

ɺ ʩʢʣʘʜ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ Ceph ʚʭʦʜʷʪʴ(ʜʝʤʦʥʠ): 

- Mon ï ʜʝʤʦʥ ʤʦʥʽʪʦʨʠʥʛʫ. ʇʽʜʪʨʠʤʫʻ ʢʘʨʪʫ ʩʪʘʥʽʚ ʢʣʘʩʪʝʨʽʚ, ʢʘʨʪʫ ʧʨʠʩʪʨʦʾʚ 

ʟʙʝʨʝʞʝʥʠʭ ʦʙóʻʢʪʽʚ, ʢʘʨʪʫ CRUSH. Ceph ʤʘʻ ʞʫʨʥʘʣ ʟʤʽʥʠ ʩʪʘʥʫ ʤʦʥʽʪʦʨʠʥʛʫ(ʥʘʟʚʘʥʠʡ 

çʝʧʦʭʘè) ʚ ʜʝʤʦʥʘʭ Ceph, OSD ʪʘ PG(ʛʨʫʧʠ ʨʦʟʤʽʱʝʥʥʷ). 

- MDS ï ʩʝʨʚʝʨ ʤʝʪʘʜʘʥʠʭ Ceph (ʥʝʦʙʭʽʜʥʠʡ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʘʡʣʦʚʘ ʩʠʩʪʝʤʘ 

CephFS). ʉʝʨʚʝʨ ʤʝʪʘʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ POSIX ʚʠʢʦʥʫʚʘʪʠ 

ʦʩʥʦʚʥʽ ʢʦʤʘʥʜʠ, ʪʘʢʽ ʷʢ ls, find , ʪʠʤ ʩʘʤʠʤ ʥʝ ʥʝʚʘʥʪʘʞʫʶʯʠ ʡʦʛʦ. 

- OSD ï ʜʝʤʦʥ ʩʭʦʚʠʱʘ. ɿʙʝʨʽʛʘʻ ʜʘʥʽ, ʦʙʨʦʙʣʷʻ ʨʝʧʣʽʢʘʮʽʶ ʜʘʥʠʭ, ʚʽʜʥʦʚʣʝʥʥʷ, 

ʟʘʩʠʧʘʥʥʷ, ʧʝʨʝʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ ʥʘʜʘʻ ʜʝʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʦʥʽʪʦʨʠʥʛ Ceph Mon. 
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ɻʨʝʙʝʣʷ ʈ.ɭ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʊʉɼʄ-62 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 
 

ʈʆɿɺʀʊʆʂ ɸʈʍɯʊɽʂʊʋʈʀ PON ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɰʍ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʇʈʀ ʈʆɿɻʆʈʊɸʅʅɯ 5G ʄɽʈɽɾ 
 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙóʻʤʫ ʪʨʘʬʽʢʫ, ʷʢʠʡ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʤʦʙʽʣʴʥʫ ʤʝʨʝʞʫ. ʊʦʤʫ ʧʦʜʘʣʴʰʝ ʨʦʟʰʠʨʝʥʥʷ 4G ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 5G ʚʠʤʘʛʘʻ ʚʽʜ ʧʨʦʚʘʡʜʝʨʽʚ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ. ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʽʤʝʡʩʪʚʘ 

PON(ʇʘʩʠʚʥʽ ʦʧʪʠʯʥʽ ʤʝʨʝʞʽ). 
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ʅʝ ʪʘʢ ʜʘʚʥʦ ʙʫʚ ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʨʦʝʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ 5-ʛʦ ʧʦʢʦʣʽʥʥʷ ʟʚóʷʟʢʫ ʚ ʋʢʨʘʾʥʽ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ ʤʝʨʝʞʽ ʧʨʦʚʘʡʜʝʨʽʚ ʧʦʪʨʝʙʫʶʪʴ 

ʛʣʠʙʦʢʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ. ʉʝʨʝʜ ʚʠʤʦʛ ʦʩʦʙʣʠʚʦ ʚʠʜʽʣʷʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʟʙʽʣʴʰʝʥʥʽ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʟʘʪʨʠʤʢʠ ʩʠʛʥʘʣʫ, ʧʨʠ ʮʴʦʤʫ, ʢʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʧʨʦʚʘʡʜʝʨʽʚ ʻ ʮʽʥʘ 

ʤʦʜʝʨʥʽʟʘʮʽʾ. ʆʜʥʠʤ ʟ ʚʜʘʣʠʭ ʪʘ ʚʽʜʥʦʩʥʦ ʥʝʜʦʨʦʛʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʤʝʨʝʞʽ ʜʦʩʪʫʧʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ PON. ʇʨʦʧʦʥʫʶ ʨʦʟʛʣʷʥʫʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ. 

PON ʪʝʭʥʦʣʦʛʽʷ ʚ 5G 

ʅʽ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʱʦ ʟʘ 5G ʚʞʝ ʟʘʪʚʝʨʜʞʝʥʽ ʯʘʩʪʦʪʠ, ʟʥʘʯʥʦ ʚʠʱʝ ʟʘ ʯʘʩʪʦʪʠ 4G. ɺʽʜʦʤʦ, 

ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʨʘʜʽʦʩʠʛʥʘʣʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʡʦʛʦ ʟʘʪʫʭʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ. ɿ ʮʴʦʛʦ ʩʣʽʜʫʻ, ʱʦ 

ʜʣʷ ʧʦʢʨʠʪʪʷ 5G ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ (ɹʉ), ʪʘʢ ʟʚʘʥʽ 

çʬʝʤʪʦ- ʪʘ ʧʽʢʦ- ʩʦʪʠè [1, ʩ. 113]. ʎʝʡ ʘʩʧʝʢʪ ʥʘʜʟʚʠʯʘʡʥʦ ʟʜʦʨʦʞʯʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʩʠʩʪʝʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ PON ʜʦʧʦʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʮʽ ʚʠʪʨʘʪʠ. 

ɺʘʨʪʦ ʫʪʦʯʥʠʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ PON ʧʦʯʘʣʘ ʩʚʽʡ ʨʦʟʚʠʪʦʢ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ, ʽ ʟʘ ʮʝʡ ʯʘʩ 

ʟŲʷʚʠʣʦʩʷ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʧʽʜʚʠʜʽʚ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʥʘʧʨʠʢʣʘʜ: APON, BPON, GPON, ʪʦʱʦ. ʅʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ GEPON (1,2 ɻʙ/ʩ) ʪʘ 10GEPON (10 ɻʙ/ʩ). PON ʤʝʨʝʞʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʪʝʭʥʦʣʦʛʽʾ WDM, ʱʦ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʫʧʣʝʢʩʥʠʡ ʢʘʥʘʣ ʧʦ ʦʜʥʦʤʫ ʆɺ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʻ 

TDMA ʱʦ ʟʙʽʣʴʰʫʻ ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ ʚ ʦʜʥʦʤʫ ʆɺ ʜʦ 64 (ʚ ʪʝʦʨʽʾ ʤʦʞʣʠʚʦ ʜʦ 128). ʆʩʥʦʚʥʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ PON ʻ: ʤʽʥʽʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʢʦʥʥʠʭ ʣʽʥʽʡ, ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʧʦʨʪʽʚ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʣʝʛʢʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. ɼʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʽʙʨʘʪʠʩʷ ʟ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ: OLT (ʆʧʪʠʯʥʠʡ ʃʽʥʽʡʥʠʡ ʊʝʨʤʽʥʘʣ) ð 

ʤʝʨʝʞʝʚʠʡ ʧʨʠʩʪʨʽʡ 3-ʛʦ ʨʽʚʥʷ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʨʪʽʚ (ʩʫʯʘʩʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʜʦ 144 ʧʦʨʪʽʚ), ʧʨʠ 

ʮʴʦʤʫ ʧʦ ʦʜʥʦʤʫ ʆɺ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʦ ʜʦ 64-ʭ ʘʙʦʥʝʥʪʽʚ; ONU (ʆʧʪʠʯʥʘ ʄʝʨʝʞʝʚʘ ʆʜʠʥʠʮʷ) 

ð ʥʝʜʦʨʦʛʠʡ ʘʢʪʠʚʥʠʡ ʧʨʠʩʪʨʽʡ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʝʢʦʜʫʚʘʥʥʷ ʪʘ ʦʧʪʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʩʠʛʥʘʣʫ ʥʘ ʘʙʦʥʝʥʪʩʴʢʽʡ ʩʪʦʨʦʥʽ; ʉʧʣʽʪʝʨ ð ʧʘʩʠʚʥʠʡ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʩʣʫʛʫʻ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʛʨʫʧʦʚʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʪʫʘʮʽʾ ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʨʽʟʥʽ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʧʣʽʪʝʨʽʚ 1:2, 1:4, 1:8, 1:64). ʉʧʨʦʱʝʥʫ ʩʭʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ PON ʜʣʷ ʧʦʙʫʜʦʚʠ 5G 

ʤʝʨʝʞʽ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ.1. 

 

ʈʠʩ.1 ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ PON ʜʣʷ ʤʝʨʝʞʽ 5G 

 

ʊʘʢʦʞ ʚʝʜʫʪʴʩʷ ʘʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʎɸʈ (ʎʠʬʨʦʚʽ ʘʥʪʝʥʥʽ ʨʝʰʽʪʢʠ), ʷʢʽ ʤʦʛʣʠ ʙ 

ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʤʘʣʦʾ ʜʘʣʴʥʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʨʘʜʽʦʩʠʛʥʘʣʽʚ ʰʣʷʭʦʤ 

ʜʠʥʘʤʽʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʜʽʘʛʨʘʤʠ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʄʘʣʘ ʟʘʪʨʠʤʢʘ ʪʘ ʚʠʩʦʢʘ 

ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ PON ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʩʠʛʥʘʣʫ ʜʦ ʎɸʈ, ʱʦ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʪʠ çʩʣʽʜʢʫʚʘʥʥʷ ʧʨʦʤʝʥʝʤ ʟʘ ʘʙʦʥʝʥʪʦʤè [1, ʩ. 22-24]. 

ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʷ PON ʤʘʻ ʜʫʞʝ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ ʽʥʰʠʭ 

ʢʨʘʾʥʘʭ ʻ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʩʠʩʪʝʤ, ʦʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʦʶ ʚʦʥʘ ʻ ʚ 

ʂʦʨʝʾ ʪʘ ʂʠʪʘʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ PON ʚ ʤʝʨʝʞʽ ʧʨʦʚʘʡʜʝʨʽʚ ʚʠʨʽʰʠʪʴ ʥʘʩʪʫʧʥʽ ʧʨʦʙʣʝʤʠ: 

ʤʽʥʽʤʽʟʘʮʽʷ ʚʠʪʨʘʪ ʥʘ ʧʨʦʢʣʘʜʢʫ ʥʦʚʦʛʦ ʆɺ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʥʫʯʢʦʩʪʽ ʥʘ ʥʘʜʽʡʥʦʩʪʽ ʤʝʨʝʞʽ, ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ. 

 

1. ʈʘʜʽʦʬʦʪʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʠʩʪʨʦʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾ / ʗ. ɸ.ʂʨʝʤʝʥʝʮʴʢʘ, ʖ. ɺ. 

ʄʝʣʴʥʠʢ, ʉ. ʖ. ʄʘʨʢʦʚ, ʉ. ɻ. ʌʝʣʽʥʩʴʢʠʡ. ï ʂʠʾʚ: ʅɸɺʏɸʃʔʅʆ-ʅɸʋʂʆɺʀʁ ɯʅʉʊʀʊʋʊ 

ʊɽʃɽʂʆʄʋʅɯʂɸʎɯʁ ʊɸ ɯʅʌʆʈʄɸʊʀɿɸʎɯɰ, 2018. ï 214 ʩ. 
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ɻʨʝʙʝʣʷ ʈ.ɭ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʊʉɼʄ-62 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ̔ ʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 
 

ɼʆʉʃɯɼɾɽʅʅʗ ʄʆɾʀɺʆʉʊɯ ʆʈɻɸʅɯɿɸʎɯɰ ʄɽʈɽɾ ɼʆʉʊʋʇʋ 5G ɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʊɽʍʅʆʃʆɻɯɰ GPON 
 

ɿ ʤʦʤʝʥʪʫ ʚʠʥʘʡʜʝʥʥʷ ʽ ʜʦ ʩʴʦʛʦʜʝʥʥʷ ʤʦʙʽʣʴʥʽ ʤʝʨʝʞʽ ʟʘʟʥʘʣʠ ʜʦʢʦʨʽʥʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʷʢ ʚ ʧʣʘʥʽ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘʢ ʽ ʚ ʧʣʘʥʽ ʬʫʥʢʮʽʡ ʧʦʢʣʘʜʝʥʠʭ ʥʘ ʥʠʭ. ʄʦʙʽʣʴʥʽ ʤʝʨʝʞʽ ʚʞʝ ʜʘʚʥʦ 

ʧʝʨʝʩʪʘʣʠ ʙʫʪʠ ʣʠʰʝ ʟʘʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʛʦʣʦʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʤʝʨʝʞʽ 4-ʛʦ 

ʧʦʢʦʣʽʥʥʷ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʪʘ ʧʝʨʝʛʣʷʜ 

ʧʦʪʦʢʦʚʦʛʦ ʚʽʜʝʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ɼʣʷ ʤʝʨʝʞ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚʠʩʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʦ 

ʙʽʣʴʰʽ ʚʠʤʦʛʠ ʜʦ ʰʚʠʜʢʦʩʪʽ ʪʘ ʟʘʪʨʠʤʢʠ ʩʠʛʥʘʣʫ. ɼʘʥʠʡ ʬʘʢʪ ʟʤʫʰʫʻ ʧʨʦʚʘʡʜʝʨʽʚ ʟʚŲʷʟʢʫ ʜʦ 

ʧʦʰʫʢʫ ʤʝʭʘʥʽʟʤʽʚ ʤʦʜʝʨʥʽʟʘʮʽʾ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ ʜʦʩʪʫʧʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ. 

ʄʦʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʪʘʢʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ GPON ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʷʜ ʧʝʨʝʚʘʛ ʥʘʜ ʝʣʝʢʪʨʠʯʥʠʤʠ ʤʝʨʝʞʘʤʠ ʇɼ. 

ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʘʙʦʥʝʥʪʩʴʢʠʭ ʧʨʠʩʪʨʦʾʚ 

ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʦʙŲʻʤʫ ʜʘʥʠʭ, ʱʦ ʮʠʨʢʫʣʶʻ ʤʝʨʝʞʘʤʠ ʧʨʦʚʘʡʜʝʨʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʪʫʞʥʠʭ ʩʤʘʨʪʬʦʥʽʚ ʜʣʷ ʘʙʦʥʝʥʪʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʨʽʟʢʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʦʙŲʻʤʫ ʜʘʥʠʭ ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʤʦʙʽʣʴʥʠʤ ʤʝʨʝʞʘʤ. ʇʦʯʠʥʘʶʯʠ ʟ 4-ʛʦ 

ʧʦʢʦʣʽʥʥʷ ʧʝʨʝʜʘʯʘ ʛʦʣʦʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ VoIP (Voice over IP), ʚ 

ʪʦʡ ʯʘʩ ʢʦʣʠ ʦʩʥʦʚʥʦʶ ʬʫʥʢʮʽʻʶ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ ʩʪʘʚ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞʽ, 

ʧʝʨʝʛʣʷʜ ʧʦʪʦʢʦʚʦʛʦ ʚʽʜʝʦ ʪʘ ʦʙʤʽʥ ʧʘʢʝʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʊʦʤʫ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ ʱʦ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʫʩʽʭ ʩʫʯʘʩʥʠʭ ʧʦʩʣʫʛ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʙʦʥʝʥʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʽʩʥʫʶʯʽ ʤʝʨʝʞʽ ʜʦʩʪʫʧʫ. 

ɿʘʛʘʣʦʤ ʚ ʩʠʩʪʝʤʘʭ 5G ʧʣʘʥʫʻʪʴʩʷ ʨʝʘʣʽʟʘʮʽʷ ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʩʮʝʥʘʨʽʾʚ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ: ʧʦʢʨʘʱʝʥʠʡ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʤʦʙʽʣʴʥʠʡ ʟʚŲʷʟʦʢ (eMMB), ʤʘʩʦʚʠʡ ʥʘʜʽʡʥʠʡ 

ʟʚŲʷʟʦʢ ʟ ʤʘʣʠʤʠ ʟʘʪʨʠʤʢʘʤʠ (URLLC), ʧʨʦʤʠʩʣʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ IoT. ɺʠʩʦʢʽ 

ʚʠʤʦʛʠ ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 5G ʟʫʤʦʚʣʝʥʽ ʪʠʤ, ʱʦ ʧʣʘʥʫʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʩʣʫʛ ʷʢʽ ʙʫʜʫʪʴ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘ ʧʦʪʨʝʙʫʚʘʪʠʤʫʪʴ ʚʝʣʠʢʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʚ ʩʠʩʪʝʤʘʭ 5G ʧʦʚʠʥʥʘ ʜʦʩʷʛʘʪʠ 1 ɻʙʽʪ/ʩ ʟ ʟʘʪʨʠʤʢʦʶ 

ʥʝ ʙʽʣʴʰʝ 1 ʤʩ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʱʦ ʦʩʥʦʚʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʠʭ ʚʝʣʠʢʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʻ ʧʝʨʝʭʽʜ ʤʝʨʝʞ ʨʘʜʽʦʜʦʩʪʫʧʫ ʥʘ ʨʦʙʦʪʫ ʚ ʤʽʣʽʤʝʪʨʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʭʚʠʣʴ, ʘ ʩʘʤʝ 

ʚ ʩʤʫʛʘʭ ʯʘʩʪʦʪ 3,5 ɻɻʮ, 6 ɻɻʮ ʪʘ 28 ɻɻʮ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʯʘʩʪʦʪʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʟʘʪʫʭʘʥʥʷ ʩʠʛʥʘʣʫ ʫ ʚʽʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʩʠʩʪʝʤʠ ʨʘʜʽʦʜʦʩʪʫʧʫ 5G ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ çʤʘʣʠʭ ʩʦʪè (ʈʠʩ.1), ʱʦ ʟʥʘʯʥʦ ʟʜʦʨʦʞʯʫʻ ʧʨʦʝʢʪ ʨʦʟʛʦʨʪʘʥʥʷ 

ʩʠʩʪʝʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚŲʷʟʢʫ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. 
 

1. ʈʠʩ.1 ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʢʨʦ ʪʘ ʤʽʢʨʦ ʩʦʪ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʰʠʨʠʥʠ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ, ʟʘʪʨʠʤʢʠ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʠʭ ʘʙʦʥʝʥʪʽʚ ʚʠʢʣʘʜʝʥʠʭ ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ Y.IMT 2020, ʩʪʘʻ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, 

ʱʦ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʣʠʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʧʪʠʯʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ. ʄʦʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ ʤʦʞʝ ʩʪʘʪʠ ʦʨʛʘʥʽʟʘʮʽʷ ʤʝʨʝʞ ʜʦʩʪʫʧʫ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ GPON (Gigabit Passive optical network). GPON ʧʨʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʧʘʩʠʚʥʠʭ ʦʧʪʠʯʥʠʭ ʤʝʨʝʞ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ 2,5 ɻʙʽʪ/ʩ, ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʧʘʩʠʚʥʽ ʦʧʪʠʯʥʽ ʨʦʟʛʘʣʫʞʫʚʘʯʽ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʢʣʽʻʥʪʩʴʢʠʭ ʢʘʥʘʣʽʚ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʫʧʣʝʢʩʥʦʛʦ ʢʘʥʘʣʫ ʧʦ ʦʜʥʦʤʫ ʆɺ ʟʘʩʪʦʩʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ WDM, ʷʢʘ ʧʝʨʝʜʘʻ ʪʨʘʬʽʢ ʚʥʠʟ ʪʘ 

ʚʛʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʜʦʚʞʠʥʠ ʭʚʠʣʴ. ʂʨʽʤ ʪʦʛʦ ʟʘʩʪʦʩʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʯʘʩʦʚʦʛʦ 

ʨʦʟʜʽʣʝʥʥʷ ʢʘʥʘʣʽʚ TDMA, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʨʦʪʦʢʦʣʦʤ çʫʧʨʘʚʣʽʥʥʷ ʙʘʛʘʪʴʤʘ 

ʚʫʟʣʘʤʠè (MPCP) ʜʦʩʷʛʪʠ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʠʟʴʢʠʭ ʟʘʪʨʠʤʦʢ ʚ ʪʘʢʠʭ 

ʤʝʨʝʞʘʭ. 

ʇʝʨʝʚʘʛʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ GPON ʚʠʩʪʫʧʘʶʪʴ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʠʨʦʢʦʾ ʩʤʫʛʠ 

ʧʨʦʧʫʩʢʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 64-ʭ ʪʦʯʦʢ ʧʦ ʦʜʥʦʤʫ ʆɺ, ʤʘʢʩʠʤʘʣʴʥʘ ʜʘʣʴʥʽʩʪʴ 

ʜʦ 20 ʢʤ, ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʠʚʥʦʛʦ ʧʨʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʭʦʨʦʰʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʧʦʨʪʽʚ. ʆʢʨʝʤʦ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʭʦʯʘ ʘʢʪʠʚʥʝ 

ʦʙʣʘʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ GPON ʥʝ ʟ ʜʝʰʝʚʠʭ, ʧʨʦʪʝ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʧʦʨʪʽʚ (ʜʦ 144 ʧʦʨʪʽʚ) ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʆɺ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 64-ʭ ɹʉ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ 

ʟʤʝʥʰʠʪʠ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʧʨʦʚʘʡʜʝʨʽʚ ʥʘ ʧʨʦʢʣʘʜʢʫ ʜʦʜʘʪʢʦʚʠʭ ʆɺʂ. 

ʆʪʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ GPON ʧʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʤʝʨʝʞ 5G ʚ ʫʤʦʚʘʭ ʚʠʤʫʰʝʥʦʛʦ 

ʱʽʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʜʦʟʚʦʣʠʪʴ: ʩʢʦʨʦʪʠʪʠ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʧʨʦʢʣʘʜʢʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʆɺ, ʧʽʜʚʠʱʠʪʴ ʥʘʜʽʡʥʽʩʪʴ ʤʝʨʝʞʽ ʟʘ ʨʘʭʫʥʦʢ ʧʘʩʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʥʘʨʷʜʫ ʟ ʮʠʤ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʣʝʞʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ. 

 

 
 

ɼʠʥʷʢ ɺ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-42 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʉʀʉʊɽʄɸʍ 

çʈʆɿʋʄʅʀʁ ɼɯʄè 

ɹʫʣʦ ʨʦʟʛʣʥʷʫʪʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ çʨʦʟʫʤʥʠʡ ʜʽʤè. ʊʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ. ʆʧʠʩʘʥʦ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʢʨʘʱʝʥʥʷ ʞʠʪʷ ʣʶʜʠʥʠ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʘʣʠʰʠʣʦʩʴ ʤʘʣʦ ʣʶʜʝʡ, ʷʢʽ ʭʦʯʘ ʙ ʥʝ ʯʫʣʠ ʧʨʦ ʩʠʩʪʝʤʫ ʨʦʟʫʤʥʠʡ 

ʜʽʤ ʪʘ ʧʦʚóʷʟʘʥʫ ʟ ʥʝʶ ʪʝʭʥʦʣʦʛʽʻʶ IoT. ʈʦʟʫʤʥʠʡ ʜʽʤ ð ʙʫʜʠʥʦʢ, ʜʘʯʘ ʘʙʦ ʧʨʠʤʽʱʝʥʥʷ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʢʨʘʤʥʠʮʷ, ʦʬʽʩ, ʙʫʜʴ-ʷʢʘ ʫʩʪʘʥʦʚʘ), ʷʢʽ ʤʘʶʪʴ ʷʢʽʩʥʽ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʧʝʨʘʮʽʡʥʠʡ multi-room. ɺʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʣʶʜʝʡ ʚʣʘʰʪʦʚʫʶʪʴ ʫ ʚʣʘʩʥʽ 

ʜʦʤʽʚʢʠ ʜʘʥʫ ʩʠʩʪʝʤʫ, ʮʠʤ ʩʘʤʠʤ ʚʦʥʠ ʟʘʦʱʘʜʞʫʶʪʴ ʯʘʩ, ʧʝʨʝʢʣʘʜʘʶʯʠ ʨʫʪʠʥʥʽ ʩʧʨʘʚʠ ʥʘ 

ʩʘʤʫ ʩʠʩʪʝʤʫ.ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʥʘʩʪʫʧʥʠʡ: ʩʠʩʪʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ multi-room, ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʧʦʚ'ʷʟʫʻ ʤʽʞ ʩʦʙʦʶ ʫʩʽ ʝʣʝʢʪʨʦʧʨʠʣʘʜʠ ʙʫʜʽʚʣʽ, ʷʢʠʤʠ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ð ʟ 

ʧʫʣʴʪʘ-ʜʠʩʧʣʝʶ. ʇʨʠʣʘʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜ'ʻʜʥʘʥʽ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʝʨʫʚʘʪʠ ʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʂ ʪʘ ʥʘʜʘʻ ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ. ɿʘʚʜʷʢʠ 

ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʦʤʘʰʥʽ ʫʤʦʚʠ, ʫʩʽ ʩʠʩʪʝʤʠ ʪʘ ʧʨʠʣʘʜʠ ʫʟʛʦʜʞʫʶʪʴ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʤʽʞ ʩʦʙʦʶ, ʧʦʨʽʚʥʶʶʯʠ ʟʘʜʘʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʟʦʚʥʽʰʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʈʦʟʫʤʥʠʡ ʜʽʤ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʢʦʤʧʘʥʽʷʤʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʨʦʟʨʦʙʢʦʶ 

ʧʨʦʝʢʪʽʚ ʩʠʩʪʝʤ. ʇʨʦʛʨʘʤʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʜʦ ʘʣʛʦʨʠʪʤʽʚ multi-room ʨʦʟʫʤʥʦʛʦ ʜʦʤʫ, 

ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʧʝʚʥʽ ʧʦʪʨʝʙʠ ʤʝʰʢʘʥʮʽʚ ʪʘ ʩʠʪʫʘʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʤʽʥʦʶ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ 

ʙʝʟʧʝʢʦʶ. ʇʨʠ ʮʴʦʤʫ, ʩʘʤʘ ʩʠʩʪʝʤʘ multi-room ʘʥʘʣʽʟʫʻ ʥʘʚʢʦʣʠʰʥʶ ʩʠʪʫʘʮʽʶ ʪʘ ʧʘʨʘʤʝʪʨʠ 

ʫʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ, ʪʘ, ʢʝʨʫʶʯʠʩʴ ʚʣʘʩʥʠʤʠ ʚʠʩʥʦʚʢʘʤʠ, ʚʠʢʦʥʫʻ ʟʘʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʢʦʤʘʥʜʠ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ. ʆʢʨʽʤ ʪʦʛʦ, ʝʣʝʢʪʨʦʥʥʽ ʧʦʙʫʪʦʚʽ ʧʨʠʣʘʜʠ, 
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ʚʩʪʘʥʦʚʣʝʥʽ ʫ ʨʦʟʫʤʥʦʤʫ  ʙʫʜʠʥʢʫ,  ʤʦʞʫʪʴ  ʙʫʪʠ  ʦʙ'ʻʜʥʘʥʽ  ʫ  ʜʦʤʘʰʥʶ Universal 

Plug'nóPlay ʤʝʨʝʞʫ ʽʟ ʚʠʭʦʜʦʤ ʚ ɯʥʪʝʨʥʝʪ. 

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʨʦʟʫʤʥʦʛʦ ʜʦʤʫ: 

¶ ɸʚʪʦʤʘʪʠʯʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʢʦʨʝʢʮʽʷ ʦʩʚʽʪʣʝʥʥʷ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʦʜʠʥʠ ʜʦʙʠ ʪʘ 

ʧʝʨʝʩʫʚʘʥʥʷ ʣʶʜʝʡ ʧʦ ʧʨʠʤʽʱʝʥʥʶ (ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʜʣʷ ʪʠʭ, ʭʪʦ ʚʠʭʦʚʫʻ ʜʽʪʝʡ ʘʙʦ 

ʜʦʛʣʷʜʘʻ ʟʘ ʨʦʜʠʯʘʤʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ); 

¶ ʇʦʙʫʪʦʚʽ ʪʫʨʙʦʪʠ, ʷʢʽ, ʟʘʟʚʠʯʘʡ, ʣʷʛʘʶʪʴ ʥʘ ʧʣʝʯʽ ʣʶʜʠʥʠ, ʫ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʫʩʽʤʘ ʡʦʛʦ ʩʠʩʪʝʤʘʤʠ ʪʘ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʡʣʝʛʰʠʤ ʽ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʎʝ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʝ ʙʫʪʠ ʧʦʣʠʚ ʩʘʜʫ ʘʙʦ 

ʡʦʛʦ ʥʘʢʨʠʪʪʷ ʚʽʜ ʩʦʥʮʷ (ʛʨʦʟʠ) ʟʛʽʜʥʦ ʽʟ ʚʠʤʽʨʘʤʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʽʜʯʠʥʝʥʥʷ ʜʚʝʨʮʷʪ ʦ 

ʧʝʚʥʽʡ ʛʦʜʠʥʽ ʜʣʷ ʚʠʛʫʣʫ ʜʦʤʘʰʥʽʭ ʪʚʘʨʠʥ, ʱʦʙ ʫʨʘʥʮʽ ʚʦʥʠ ʤʦʛʣʠ ʚʠʡʪʠ ʥʘ ʜʚʽʨ ʙʝʟ 

ʟʘʣʫʯʝʥʥʷ ʯʘʩʫ ʭʘʟʷʾʚ ʽ ʪʜ.; 

¶ ʂʦʥʪʨʦʣʴ ʟʘ ʧʨʦʪʽʢʘʥʥʷʤ ʚʦʜʠ/ʛʘʟʫ; 

¶ ɼʦʤʘhʥʷ ʘʚʪʦʤʘʪʠʢʘ ʙʫʜʠʥʢʫ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʫʤʦʚʠ ʞʠʪʪʷ ʪʘ ʩʧʨʦʩʪʠʪʠ 

ʧʦʙʫʪʦʚʽ ʟʘʜʘʯʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʽʥʚʘʣʽʜʽʚ ʪʘ ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ; 

¶ ʄʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʦʤ ʙʫʜʠʥʢʫ ʪʘ ʧʦʙʫʪʦʚʠʤʠ ʧʨʠʣʘʜʘʤʠ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʣʝʬʦʥʥʦʾ ʣʽʥʽʾ, ʤʦʙʽʣʴʥʦʛʦ ʟʚ'ʷʟʢʫ ʘʙʦ ɯʥʪʝʨʥʝʪ. ʊʦʙʪʦ, ʚʠ ʤʦʞʝʪʝ ʨʦʙʠʪʠ 

ʷʢʽʩʴ ʜʦʤʘʰʥʽ ʩʧʨʘʚʠ ʯʝʨʝʟ ʩʤʘʨʪʬʦʥ ʘʙʦ ʚʝʙ-ʙʨʘʫʟʝʨ, ʱʝ ʥʝ ʜʽʩʪʘʚʰʠʩʴ ʩʘʤʦʛʦ ʙʫʜʠʥʢʫ; 

¶ ʆʙʣʘʰʪʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʟʛʽʜʥʦ ʽʟ ʚʠʭʦʚʘʥʥʷʤ ʜʠʪʠʥʠ: ʾʾ 

ʨʦʟʚʠʪʦʢ, ʙʝʟʧʝʢʘ ʪʘ ʨʦʟʚʘʛʠ. 

ʆʪʦʞ, ʩʠʩʪʝʤʘ ʨʦʟʫʤʥʠʡ ʜʽʤ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʦʚʩʷʢʜʝʥʥʫ ʨʦʙʦʪʫ, ʮʠʤ ʩʘʤʠʤ 

ʟʘʦʱʘʜʞʫʶʯʠ ʯʘʩ, ʢʦʰʪʠ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʢʦʤʬʦʨʪʥʽʩʪʴ ʞʠʪʪʷ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 
1. https://www.smarthouse.ua/ua/umnyj_dom.html 

2. çʋʤʥʳʡè ʜʦʤ XXI ʚʝʢʘ. ɸʥʜʨʝʡ ɼʝʤʝʥʪʴʝʚ, 2016. 

 

 

 
ʉʪʝʧʘʥʦʚ. ʉ. ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʄɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɸʅɸʃɯɿ ʉʋʏɸʉʅʆɻʆ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (Internet of Things, IoT) ï ʮʝ ʤʽʞʤʝʨʝʞʥʘ ʚʟʘʻʤʦʜʽʷ ʬʽʟʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʪʘʢʦʞ ʟʚʘʥʠʭ "ʧʽʜʢʣʶʯʝʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ" ʘʙʦ "ʨʦʟʫʤʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ"), ʙʫʜʽʚʝʣʴ ʪʘ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, ʟʘʙʝʟʧʝʯʝʥʠʭ ʝʣʝʢʪʨʦʥʽʢʦʶ, ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʜʘʪʯʠʢʘʤʠ, ʘʢʪʫʘʪʦʨʘʤʠ ʽ ʤʝʨʝʞʝʚʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʮʠʤ 

ʦʙ'ʻʢʪʘʤ ʟʙʠʨʘʪʠ ʽ ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ. ʋ 2013 ʨʦʮʽ ʩʚʽʪʦʚʘ ʉʪʘʥʜʘʨʪʠʟʘʮʽʡʥʘ ʽʥʽʮʽʘʪʠʚʘ ʟ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Global Standards Initiative on Internet of Things, IoT-GSI) ʚʠʟʥʘʯʠʣʘ ɯʥʪʝʨʥʝʪ 

ʨʝʯʝʡ ʷʢ "ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ". 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʨʦʷʤ ʙʫʪʠ ʚʠʷʚʣʝʥʠʤʠ ʘʙʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʚʽʜʜʘʣʝʥʦ 

ʯʝʨʝʟ ʽʩʥʫʶʯʫ ʤʝʨʝʞʝʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʩʪʚʦʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʷʤʦʾ ʽʥʪʝʛʨʘʮʽʾ 

ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ ʚ ʢʦʤʧ'ʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ, 

ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ ʚ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ. ʂʦʣʠ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʜʘʪʯʠʢʘʤʠ ʽ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʩʪʘʻ ʙʘʟʦʶ ʜʣʷ ʙʽʣʴʰ 

ʟʘʛʘʣʴʥʠʭ ʢʽʙʝʨ-ʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʪʘʢʦʞ ʦʭʦʧʣʶʶʪʴ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʨʦʟʫʤʥʽ ʤʝʨʝʞʽ, 

ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, ʨʦʟʫʤʥʠʡ ʪʨʘʥʩʧʦʨʪ ʽ ʨʦʟʫʤʥʽ ʤʽʩʪʘ. ʂʦʞʥʘ ʨʽʯ ʫʥʽʢʘʣʴʥʘ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ 

ʯʝʨʝʟ ʚʙʫʜʦʚʘʥʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʘʣʝ ʟʜʘʪʥʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʩʥʫʶʯʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʽʥʪʝʨʥʝʪʫ. ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʜʦ 2020 ʨʦʢʫ ʚ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʙʫʜʝ 

ʚʢʣʶʯʝʥʦ ʤʘʡʞʝ 50 ʤʽʣʴʷʨʜʽʚ ʦʙ'ʻʢʪʽʚ.[1] 

https://uk.wikipedia.org/wiki/%D0%86%D1%80%D0%B8%D0%B3%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%90%D0%B2%D1%82%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://www.smarthouse.ua/ua/umnyj_dom.html
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ɯʥʜʫʩʪʨʽʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʽ ʾʾ ʨʽʩʪ ʣʠʰʝ 

ʧʨʠʩʢʦʨʶʚʘʪʠʤʝʪʴʩʷ. ɼʦʩʣʽʜʥʠʮʴʢʘ ʽ ʢʦʥʩʘʣʪʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ Gartner ʫ ʩʚʦʾʡ ʜʦʧʦʚʽʜʽ [2] 

ʟʨʦʙʠʣʘ  ʧʨʦʛʥʦʟ,  ʱʦ  ʫ  2016  ʨʦʮʽ  ʫ  ʩʚʽʪʽ  ʥʘʣʽʯʫʚʘʪʠʤʝʪʴʩʷ  6,4  ʤʽʣʴʷʨʜʠ  ˈʨʝʯʝʡớ  ï  30- 

ʚʽʜʩʦʪʢʦʚʝ ʟʨʦʩʪʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʽʟ 2015 ʨʦʢʦʤ (4,9 ʤʽʣʴʷʨʜʽʚ ʧʨʠʩʪʨʦʾʚ). ʋ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ, 

ʟʛʽʜʥʦ ʜʦʧʦʚʽʜʽ, ʨʦʟʤʽʨ ʽʥʜʫʩʪʨʽʾ ʟʨʦʩʪʝ ʽʟ 1183 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʫ 2015 ʨʦʮʽ ʜʦ 1414 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʫ 2016-ʤʫ. 

ʋ 2020-ʤʫ ʨʦʮʽ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʙʫʜʝ ʚʞʝ 20,7 ʤʽʣʴʷʨʜʽʚ, ʘ ʟʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ 

ʥʠʭ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 3 ʪʨʠʣʴʡʦʥʠ ʜʦʣʘʨʽʚ (ʟ ʥʠʭ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ï ʩʧʦʞʠʚʘʯʽ, ʽʥʰʘ  

ʧʦʣʦʚʠʥʘ ï ʙʽʟʥʝʩ). ʅʘʡʙʽʣʴʰʠʡ ʫ ʩʚʽʪʽ ʚʠʨʦʙʥʠʢ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʤʧʘʥʽʷ Cisco [3], 

ʜʘʻ ʱʝ ʙʽʣʴʰ ʦʧʪʠʤʽʩʪʠʯʥʠʡ ʧʨʦʛʥʦʟ ʱʦʜʦ ʨʦʟʤʽʨʫ ʨʠʥʢʫ IoT: 14,4 ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʜʦ 

2022 ʨʦʢʫ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʧʨʦʥʠʢʘʻ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ ʽ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ: 

ʚʽʜ ʩʫʪʦ ʩʧʦʞʠʚʘʮʴʢʠʭ (ʪʘʢʠʭ ʷʢ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʙʫʪʦʚʽ ʩʝʥʩʦʨʠ, ʥʦʩʠʤʘ ʝʣʝʢʪʨʦʥʽʢʘ, ʨʦʟʫʤʥʽ 

ʙʫʜʠʥʢʠ ʪʦʱʦ) ʜʦ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ (ʢʝʨʫʚʘʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʫʤʥʽ 

ʝʥʝʨʛʦʩʠʩʪʝʤʠ,  ʨʦʟʫʤʥ̔   ʤ̔ ʩʪʘ,  ʘʚʪʦʥʦʤʥʽ  ʘʚʪʦʤʦʙʽʣʽ  ʪʦʱʦ).  ɿʘ  ʜʦʧʦʤʦʛʦʶ  ̍ ʨʝʯʝʡớ  ʜʦʜʘʥʘ 

ʚʘʨʪʽʩʪʴ ʟʙʽʣʴʰʫʚʘʪʠʤʝʪʴʩʷ [3] ʟʘ ʨʘʭʫʥʦʢ: 

ð ʧʦʢʨʘʱʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ (customer experience); 

ð ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʚʽʜ ʟʘʜʫʤʫ ʧʨʦʜʫʢʪʫ ʜʦ ʡʦʛʦ ʧʦʷʚʠ ʫ ʧʨʦʜʘʞʫ 

(time-to-market); 

ð ʧʦʣʽʧʰʝʥʥʷ ʣʘʥʮʶʞʢʽʚ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʣʦʛʽʩʪʠʢʠ; 

ð ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ; 

ð ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʢʪʠʚʽʚ (ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ). 

ʈʦʟʚʠʪʦʢ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʩʪʠʤʫʣʶʻ ʧʨʦʛʨʝʩ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʽʥʞʝʥʝʨʥʠʭ ʥʘʫʢ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ IoT ʩʧʨʠʷʻ ʽʥʥʦʚʘʮʽʷʤ ʚ ʛʘʣʫʟʽ 

ʝʣʝʢʪʨʦʥʽʢʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʜʫʩʪʨʽʶ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʝʣʝʢʪʨʦʥʥʠʤʠ ʧʣʘʪʘʤʠ, ʩʝʥʩʦʨʘʤʠ, 

ʘʢʫʤʫʣʷʪʦʨʘʤʠ ʪʦʱʦ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʚ ʽʥʜʫʩʪʨʽʾ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

ʤʘʻ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʾʭ ʘʥʘʣʽʟʫ. ʅʘʨʘʟʽ ʙʽʣʴʰʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʻ ʩʫʪʦ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ, ʪʦʙʪʦ ʪʘʢʠʤʠ, ʷʢʽ ʣʠʰʝ ʟʙʠʨʘʶʪʴ ʽ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʪʘ ʥʝ ʚʠʢʦʥʫʶʪʴ, 

ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʡ ʢʝʨʫʚʘʥʥʷ. ʊʦʤʫ ʨʦʟʫʤʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʻ ʢʣʶʯʦʚʦʶ ʧʦʪʨʝʙʦʶ ʪʘʢʠʭ 

ʩʠʩʪʝʤ. ɯʥʬʦʨʤʘʮʽʷ, ʟʽʙʨʘʥʘ ʧʨʠʩʪʨʦʷʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʧʨʠʤʽʨʦʤ, ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʝʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ ʚʠʨʦʙʽʚ, ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽʥʰʠʭ ʩʠʩʪʝʤ. ɺʦʥʘ ʟʘʟʚʠʯʘʡ ʧʨʦʭʦʜʠʪʴ ʧʨʦʮʝʩ ʬʦʨʤʘʣʴʥʦʾ ʦʙʨʦʙʢʠ, 

ʥʘʧʨʠʢʣʘʜ, ʘʛʨʝʛʘʮʽʾ, ʘ ʧʦʪʽʤ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʩʪʘʤʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʘʙʦ ʚʟʘʛʘʣʽ ʧʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʣʶʜʝʡ. ɿʘ ʥʘʷʚʥʦʩʪʽ 

ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʣʠʚʦ ʙʫʜʝ ʟʙʽʣʴʰʠʪʠ ʜʦʣʶ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʬʫʥʢʮʽʾ ʢʝʨʫʚʘʥʥʷ ʧʝʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʇʨʠʥʘʛʽʜʥʦ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʩʝʨʚʝʨʥʠʭ ʨʽʰʝʥʥʷʭ ʜʣʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʻ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʽ ʚ ʽʥʰʠʭ 

ʩʬʝʨʘʭ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʽ ʦʙʨʦʙʣʷʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ. ʊʘʢʠʤʠ ʩʬʝʨʘʤʠ ʻ: ʘʥʘʣʽʟ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞ, ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽ ʚʝʙ-ʩʘʡʪʽʚ, ʘʥʘʣʽʟ ʩʪʘʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʘʪʘ-ʮʝʥʪʨʽʚ, 

ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʪʘʨʛʝʪʫʚʘʥʥʷ ʨʝʢʣʘʤʠ, ʚʝʙ-ʧʦʰʫʢ ʪʘ ʽʥʰʽ. 
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ʄʘʢʩʽʤʦʚ ɭ.ʉ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

WIFI 6 (IEEE 802.11AX) THE FUTURE OF WI-FI TECHNOLOGY 

 
IEEE 802.11ax, marketed as Wi-Fi 6 by Wi-Fi Alliance, is one of the two Wi-Fi 

specifications standards of IEEE 802.11 expecting full deployment in late 2019;the other is IEEE 

802.11ay. They can be thought of as High Efficiency Wireless. 

IEEE 802.11ax is designed to operate in all ISM bands between 1 and 6 GHz when they 

become available for IEEE 802.11 use, in addition to the 2.4 and 5 GHz bands already allocated. 

For dense deployments, throughput speeds are 4Ĭ higher than IEEE 802.11ac, even though the 

nominal data rate is just 37% faster at most, latency is also down 75% and devices claimed a 

combined 11 Gbit/s of theoretical data rates. 

To improve spectrum efficient utilization, the new version introduces better power control 

methods to avoid interference with neighboring networks, orthogonal frequency-division multiple 

access (OFDMA), higher order 1024-QAM, and up-link direction added with the down-link of 

MIMO and MU-MIMO to further increase throughput, as well as dependability improvements of 

power consumption and security protocols such as Target Wake Time and WPA3. 
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ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

NB-IOT - ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ʇʈʆɹʃɽʄɸʊʀʂɸ 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ NB-IoT ʪʘ ʾʾ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʨʦʟʛʦʨʪʘʥʥʷ ʤʝʨʝʞ ʪʠʧʫ ɯʦʊ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʾʭ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʧʨʠʥʮʠʧʦʚʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʤʝʨʝʞ ʩʪʘʥʜʘʨʪʫ LTE i GSM. 

NB-IoT (Narrowband Internet of Things) ï ʮʝ ʙʝʟʧʨʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

(ɯʦʊ), ʢʦʪʨʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʟʥʠʟʠʪʠ ʦʧʝʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʜʘʣʝʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. ʊʝʭʥʦʣʦʛʽʷ ʧʨʘʮʶʻ ʥʘ ʙʘʟʽ LTE, ʘ ʩʘʤʝ ʪʦʤʫ ʚʦʥʘ ʩʪʘʙʽʣʴʥʘ, ʤʘʻ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʝʣʠʢʠʡ ʨʘʜʽʫʩ ʜʽʾ. ʊʝʭʥʦʣʦʛʽʷ NB-IoT ʙʘʛʘʪʦ ʫʩʧʘʜʢʫʚʘʣʘ ʚʽʜ 

LTE ï ʧʦʯʠʥʘʶʯʠ ʟ ʬʽʟʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʨʘʜʽʦʩʠʛʥʘʣʫ ʽ ʟʘʢʽʥʯʫʶʯʠ ʘʨʭʽʪʝʢʪʫʨʦʶ. 

ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ NB-IoT ʪʘ LTE? 

ʅʘʡʛʦʣʦʚʥʽʰʝ ʚ NB-IoT ï ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʨʽʚʥʷʭ ʩʠʛʥʘʣʫ ʽ 

ʧʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʰʫʤʽʚ. ʊʘʢʦʞ NB-IoT ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʦʨʦʪʢʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʽ ʚʽʜ 

https://www.networkworld.com/article/3048196/mobile-wireless/faq-802-11ax-wi-fi.html
https://www.zdnet.com/article/next-generation-802-11ax-wi-fi-dense-fast-delayed/
https://www.zdnet.com/article/d-link-asus-tout-802-11ax-wi-fi-routers-but-youll-have-to-wait-until-later-in-2018/
https://www.zdnet.com/article/d-link-asus-tout-802-11ax-wi-fi-routers-but-youll-have-to-wait-until-later-in-2018/
https://www.zdnet.com/article/d-link-asus-tout-802-11ax-wi-fi-routers-but-youll-have-to-wait-until-later-in-2018/
https://www.intel.com/content/www/us/en/design/products-and-solutions/wireless-and-modems/wireless-products/technical-library.html
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ʥʴʦʛʦ ʥʝ ʧʦʪʨʝʙʫʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʘʫʜʽʦ-ʚʽʜʝʦ ʢʦʥʪʝʥʪʫ, ʚʝʣʠʢʠʭ ʬʘʡʣʽʚ ʪʘ ʽʥʰʦʛʦ. 

ʊʝʭʥʽʯʥʽ ʧʝʨʝʚʘʛʠ NB-IoT 

ʉʪʘʥʜʘʨʪ NB-IoT ʙʫʚ ʟʘʧʨʦʚʘʜʞʝʥʠʡ ʫ 2016 ʨʦʮʽ ʽ ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ ʧʨʦʭʦʜʠʪʴ 

ʪʝʩʪʫʚʘʥʥʷ. ʉʧʝʮʽʘʣʽʩʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʝ ʧʦʧʫʣʷʨʥʦʶ ʩʝʨʝʜ ʦʧʝʨʘʪʦʨʽʚ, ʪʘʢ 

ʷʢ ʾʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʠʭʦʜʠʪʴ ʜʝʰʝʚʰʦʶ, ʘʥʽʞ ʧʝʨʝʜʦʚʠʭ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ LTE i GSM. 

ʎʝʡ ʩʪʘʥʜʘʨʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʚʦʩʪʦʨʦʥʥʽʡ ʟʚóʷʟʦʢ, ʜʽʶʯʫ ʫ ʯʘʩʪʦʪʥʦʤʫ ʢʘʥʘʣʽ 200 ʢɻʮ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʯʘʪʠ ʝʢʩʧʣʫʘʪʫʚʘʪʠ, ʦʧʝʨʘʪʦʨʫ ʧʦʪʨʽʙʥʦ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʠʪʠ ʥʘ ʙʘʟʦʚʽʡ 

ʩʪʘʥʮʽʾ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʝ ʘʢʪʫʘʣʴʥʦ, ʷʢʱʦ ʨʦʟʛʦʨʪʘʪʠ NB-IoT ʥʘ 

ʽʩʥʫʶʯʠʭ LTE ʤʝʨʝʞʘʭ. 

ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ NB-IoT 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʧʝʨʝʜʙʘʯʘʻ ʙʽʣʴʰ ʧóʷʪʜʝʩʷʪʠ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʜʘʪʯʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʦʙóʻʢʪʘʤʠ, ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ 

ʜʣʷ ʜʦʤʫ ʽ ʢʦʤʝʨʮʽʡʥʦʾ ʥʝʨʫʭʦʤʦʩʪʽ. 

ɸʥʘʣʽʪʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʩʘʤʝ ɺ2ɺ ʩʝʛʤʝʥʪ ʩʪʘʥʝ ʬʣʘʛʤʘʥʦʤ ʨʦʟʚʠʪʢʫ ɯʥʪʝʨʥʝʪʘ ʨʝʯʝʡ ʽ 

ʩʘʤʝ ʚʽʥ ʙʫʜʝ ʧʨʦʷʚʣʷʪʠ ʥʘʡʙʽʣʴʰʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʜʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʾʭ 

ʨʦʟʚʠʪʢʫ. 
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ʊʢʘʣʝʥʢʦ ʆ.ʄ. 

ʂʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʉʄɸʈʊ-ʂʆʅʈʊɸʂʊɯɺ 

 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ. ɺ ʤʘʡʙʫʪʥʴʦʤʫ ʩʤʘʨʪ- 

ʢʦʥʪʨʘʢʪʠ, ʩʪʘʥʫʪʴ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʂʨʽʤ ʷʢʽʩʥʠʭ ʟʤʽʥ ʫ ʬʽʥʘʥʩʦʚʦʤʫ 

ʩʝʢʪʦʨʽ ʽ ʧʦʙʫʪʦʚʽʡ ʩʬʝʨʽ, ʨʦʟʫʤʥʽ ʢʦʥʪʨʘʢʪʠ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠ ʽ ʩʘʤʫ ʜʽʣʦʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʩʫʩʧʽʣʴʩʪʚʫ. ɿʘʤʽʩʪʴ ʙʘʛʘʪʦʩʪʦʨʽʥʢʦʚʠʭ ʧʘʧʝʨʦʚʠʭ ʢʦʥʪʨʘʢʪʽʚ, 

ʜʝ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʷʪʠ ʢʦʞʥʝ ʩʣʦʚʦ, ʣʶʜʠ ʙʫʜʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʘʤʠ, ʷʢʽ 

ʟʨʦʙʣʝʥʽ ʟʘ ʰʘʙʣʦʥʦʤ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʢʦʥʪʨʘʢʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʚʝʨʩʘʣʴʥʦʾ 

ʮʠʬʨʦʚʦʾ ʤʦʚʠ. 

ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʘʣʛʦʨʠʪʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʥʪʨʘʢʪʽʚ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʯʝʡʥ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʧʦʙʫʜʦʚʘʥʽ ʪʘʢ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʜʽʾ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʝʚʥʠʭ ʫʤʦʚ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʦʙ'ʻʢʪʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ: 

- ʚʟʘʻʤʦʜʽʶʯʽ ʩʪʦʨʦʥʠ ʘʙʦ ʧʽʜʧʠʩʘʥʪʠ; 

- ʧʨʝʜʤʝʪ ʜʦʛʦʚʦʨʫ (ʦʨʝʥʜʘ, ʧʦʩʣʫʛʘ, ʧʝʨʝʢʘʟ ʛʨʦʰʝʡ); 

- ʫʤʦʚʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ (ʦʧʠʩʘʥʽ ʤʘʪʝʤʘʪʠʯʥʦ ʽ ʧʨʦʛʨʘʤʥʦ). 

ɿʘ ʩʪʫʧʝʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

- ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ; 

- ɿ ʢʦʧʽʻʶ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ; 

- ɺ ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʘʧʝʨʦʚʦʤʫ ʥʦʩʽʾ, ʦʜʥʘʢ, ʯʘʩʪʠʥʘ ʧʦʣʦʞʝʥʴ ʧʝʨʝʥʝʩʝʥʘ ʚ ʧʨʦʛʨʘʤʥʠʡ 
ʢʦʜ (ʧʨʠʧʫʩʪʠʤʦ, ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʽʣʴʢʠ ʧʣʘʪʝʞʽʚ). ʉʘʤʝ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

https://kyivstar.ua/ru/business/iot/narrow-band
https://habr.com/ru/company/ru_mts/blog/430496/
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ʚʩʽʭ ICO, ʛʘʨʘʥʪʫʶʯʠ ʘʚʪʦʤʘʪʠʯʥʝ ʟʘʨʘʭʫʚʘʥʥʷ ʪʦʢʝʥʽʚ ʽʥʚʝʩʪʦʨʘʤ ʧʽʩʣʷ ʧʝʨʝʨʘʭʫʚʘʥʥʷ 

ʝʬʽʨʫ ʥʘ ʟʘʟʥʘʯʝʥʽ ʛʘʤʘʥʮʽ [1]. 

ʂʦʥʪʨʘʢʪ ʤʦʞʥʘ ʚʠʢʣʠʢʘʪʠ ʷʢ ʬʫʥʢʮʽʶ, ʟʨʦʙʠʚʰʠ ʙʫʜʴ-ʷʢʫ ʪʨʘʥʟʘʢʮʽʶ ʚ ʤʝʨʝʞʽ ʥʘ 

ʡʦʛʦ ʘʜʨʝʩʫ - ʚʽʥ ʧʦʚʝʨʥʝ ʚʘʤ ʨʝʟʫʣʴʪʘʪ ʘʙʦ ʧʦʤʠʣʢʫ. ʆʜʥʘʢ, ʩʤʘʨʪ- ʢʦʥʪʨʘʢʪ ʥʝ ʤʦʞʥʘ 

ʥʘʧʠʩʘʪʠ ʥʘ ʚʘʰʽʡ ʫʣʶʙʣʝʥʽʡ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘ ʪʝ ʻ ʜʚʽ ʧʨʠʯʠʥʠ: 

1. ʋ ʢʦʞʥʦʾ ʦʧʝʨʘʮʽʾ ʚ ʢʦʥʪʨʘʢʪʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʫ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʟʘʙʫʪʠ / 

ʚʽʜʢʦʪʠʪʠ ʚʩʽ ʟʤʽʥʠ, ʷʢ ʥʽʙʠ ʾʭ ʥʝ ʽʩʥʫʚʘʣʦ. 

ʂʦʣʠ ʭʪʦʩʴ ʚʠʢʣʠʢʘʻ ʬʫʥʢʮʽʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʫ, ʚʩʽ ʤʘʡʥʝʨʠ ʚ ʤʝʨʝʞʽ ʦʜʥʦʯʘʩʥʦ 

ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʢʦʥʘʪʠ ʢʦʜ ʮʽʻʾ ʬʫʥʢʮʽʾ, ʱʦʙ ʚʢʣʶʯʠʪʠ ʾʾ ʨʝʟʫʣʴʪʘʪ ʚ ʩʚʽʡ ʥʦʚʠʡ ʙʣʦʢ. ɸʣʝ 

ʙʣʦʢ ʟʤʦʞʝ ʜʦʜʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ, ʘ ʽʥʰʠʤ ʜʦʚʝʜʝʪʴʩʷ ʟʘʙʫʪʠ ʚʩʽ ʟʤʽʥʠ. ɹʦ ʷʢʱʦ ʢʦʞʝʥ ʤʘʡʥʝʨ 

ʟʨʦʙʠʪʴ ʮʝʡ HTTP-ʟʘʧʠʪ ʥʘ ʩʚʦʻʤʫ ʢʦʤʧ'ʶʪʝʨʽ ʽ ʜʣʷ ʩʝʨʚʝʨʘ ʟ ʩʘʡʪʦʤ ʮʝ ʙʫʜʝ DDoS [2]. 

2. ɿʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʢʦʥʪʨʘʢʪʽ, ʙʫʜʴ ʪʦ ʫʤʦʚʘ, ʧʦʨʽʚʥʷʥʥʷ ʘʙʦ ʚʠʢʣʠʢ ʬʫʥʢʮʽʾ, 

ʧʦʪʨʽʙʥʦ ʧʣʘʪʠʪʠ. 

ʇʣʘʪʠʪʴ ʟʘʚʞʜʠ ʪʦʡ, ʭʪʦ ʚʠʢʣʠʢʘʻ ʢʦʥʪʨʘʢʪ. ʊʘʢ ʟʨʦʙʣʝʥʦ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʥʝʩʢʽʥʯʝʥʥʠʭ 

ʮʠʢʣʽʚ ʽ ʥʘʜʤʽʨʥʦ ʩʢʣʘʜʥʠʭ ʦʙʯʠʩʣʝʥʴ. ɸʜʞʝ ʢʦʜ ʚʠʧʦʚʥʶʻʪʴʩʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʘʭ ʤʘʡʥʝʨʽʚ, 

ʚʦʥʠ ʧʨʦʩʪʦ ʟʘʚʠʩʥʫʪʴ ʽ ʥʝ ʟʤʦʞʫʪʴ ʤʘʡʥʠʪʠ ʜʘʣʽ. 

ʅʘʧʨʠʢʣʘʜ ʚ Ethereum ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʠʡ ɻʘʟ (Gas) - ʮʝ ʤʘʣʝʥʴʢʠʡ 

ʰʤʘʪʦʯʦʢ ɽʬʽʨʫ (ETH) - ʚʥʫʪʨʽʰʥʴʦʾ ʚʘʣʶʪʠ. ɻʘʟʦʤ ʦʧʣʘʯʫʻʪʴʩʷ CPU ʤʘʡʥʝʨʽʚ, ʘʣʝ ʨʝʘʣʴʥʽ 

ʤʦʥʝʪʠ ʜʽʩʪʘʶʪʴʩʷ ʪʽʣʴʢʠ ʪʦʤʫ, ʭʪʦ ʟʥʘʡʜʝ ʙʣʦʢ - ʚʽʥ ʚʢʣʶʯʘʻ ʾʭ ʷʢ ʩʚʦʶ ʢʦʤʽʩʽʶ [3]. 

ʂʦʞʥʘ ʦʧʝʨʘʮʽʷ ʚʩʝʨʝʜʠʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʤʘʻ ʩʚʦʶ çʮʽʥʫè. ʄʦʞʥʘ ʫʤʦʚʥʦ ʫʷʚʠʪʠ 

ʩʦʙʽ ʮʝ ʪʘʢ: ʚʠʢʦʥʘʥʥʷ 1 ʨʷʜʢʘ ʢʦʰʪʫʻ 1 ʛʨʠʚʥʶ, ʪʦʤʫ ʱʦʙ ʚʠʢʦʥʘʪʠ 15 ʨʷʜʢʽʚ ʪʨʝʙʘ 

ʧʦʢʣʘʩʪʠ ʚ ʪʨʘʥʟʘʢʮʽʶ-ʚʠʢʣʠʢ 15 ʛʨʠʚʥʽʚ. ɿʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʮʽʥʠ ʥʝ ʧʦʪʨʽʙʥʦ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʫ ʨʝʜʘʢʪʦʨ ʚʩʝ ʨʘʭʫʻ ʘʚʪʦʤʘʪʠʯʥʦ. 

ʃʽʪʝʨʘʪʫʨʘ 
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(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 21.11.2019). 

 
 

ʂʦʛʫʪ ɼ.ʈ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʉɸɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ɸʅɸʃɯɿ ɿɸʉʆɹɯɺ ɸɺʊʆʄɸʊʀɿɸʎɯʗ ɹɯɿʅɽʉ ʇʈʆʎɽʉɯɺ ɻɽʄɹʃɯʅɻʋ ɯɿ 

ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʄɸʈʊ-ʂʆʅʊʈɸʂʊɯɺ 

 

ɹʣʦʢʯʝʡʥ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ, ʢʨʠʧʪʦʚʘʣʶʪʠ, ICO ʫʩʽ ʮʽ ʪʝʨʤʽʥʠ ʟóʷʚʠʣʠʩʷ ʥʝʱʦʜʘʚʥʦ ʽ 

ʚʞʝ ʩʪʘʣʠ ʥʝʚʽʜóʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʴʦʭ ʥʘʧʨʷʤʢʽʚ ʙʽʟʥʝʩʫ, ʥʝ ʦʙʽʡʰʣʘ çʨʝʚʦʣʶʮʽʷ 

ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʾè ʽ ʙʽʟʥʝʩ ʛʝʤʙʣʽʥʛʫ. 

ɹʣʦʢʯʝʡʥ ʻ ʭʦʯ ʥʦʚʦʶ ʽ ʥʝʜʦʩʢʦʥʘʣʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʧʨʦʪʝ ʤʘʻ ʛʘʨʥʽ ʧʝʨʩʧʝʢʪʠʚʠ 

ʨʦʟʚʠʪʢʫ ʫ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʟʤʽʥʠʪʴ ʩʚʽʪ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʧʝʨʝʚʘʛʘʤ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ʅʘʩʘʤʧʝʨʝʜ ʤʦʚʘ ʚʚʝʜʝʪʴʩʷ ʧʨʦ ʧʨʦʟʦʨʽʩʪʴ ʜʽʡ 

ʘʜʞʝ ʫʩʽ ʪʨʘʥʟʘʢʮʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʚ ʧʫʙʣʽʯʥʠʭ ʙʣʦʢʯʝʡʥʘʭ ʜʦʙʨʝ ʚʽʜʦʤʽ 

ʫʩʽʤ ʫʯʘʩʥʠʢʘʤ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʘʚʜʷʢʠ ʙʣʦʢʯʝʡʥʫ ʫʯʘʩʥʠʢʠ ʤʝʨʝʞʽ 

ʙʽʣʴʰʝ ʥʝ ʧʦʚʠʥʥʽ ʜʦʚʽʨʷʪʠ ʦʜʠʥ ʦʜʥʦʤʫ, ʟʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ ʢʦʥʩʝʥʩʫʩʫ ʙʣʦʢʯʝʡʥ ʩʘʤ 

ʨʝʛʫʣʶʻ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʜʽʡ, ʥʘʧʨʠʢʣʘʜ ʟʘʚʜʷʢʠ ʢʦʥʩʝʥʩʫʩʫ ʚ ʙʣʦʢʯʝʡʥʽ ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ 

ʚʠʢʦʥʘʪʠ ʦʧʝʨʘʮʽʶ çʧʦʜʚʽʡʥʠʭ ʚʠʪʨʘʪè. ɿʚʠʯʘʡʥʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ ʧʨʦʪʝ 

ʟʘʚʜʷʢʠ ʧʝʨʝʚʘʛʘʤ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ï ʚʦʥʘ ʯʫʜʦʚʦ ʧʽʜʭʦʜʠʪʴ ʧʽʜ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʧʝʚʥʠʭ ʙʽʟʥʝʩ 

ʟʘʜʘʯ. 
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ɼʦ ʯʦʛʦ ʪʫʪ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ? ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʻ ʦʩʦʙʣʠʚʦʶ ʬʦʨʤʦʶ ʫʢʣʘʜʘʥʥʷ 

ʜʦʛʦʚʦʨʽʚ, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʷʢʠʭ ʥʝ ʧʦʪʨʽʙʥʽ ʩʪʦʨʦʥʥʽ ʦʩʦʙʠ. ʂʦʥʮʝʧʮʽʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ 

ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʅʽʢ ʉʘʙʦ ʫ 1994, ʚʽʥ ʚʠʟʥʘʯʠʚ, ʱʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʙʘʟʘ ʜʘʥʠʭ ʤʦʞʝ 

ʣʷʛʪʠ ʚ ʦʩʥʦʚʫ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ, ʘ ʩʘʤʽ ʢʦʥʪʨʘʢʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʚ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʟʙʝʨʽʛʘʪʠʩʷ, ʦʙʨʦʙʣʷʪʠʩʷ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʫʯʘʩʥʠʢʘʤʠ ʢʦʤʧóʶʪʝʨʥʦʾ 

ʤʝʨʝʞʽ, ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʤʝʨʝʞʽ ʻ ʙʣʦʢʯʝʡʥ. ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʚ ʙʣʦʢʯʝʡʥʽ ï 

ʮʝ ʯʘʩʪʠʥʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʚʥʠʭ ʫʤʦʚ, ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ 

ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪ ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʡʦʛʦ ʙʫʜʫ 

ʟʘʚʘʥʪʘʞʝʥʦ ʜʦ ʤʝʨʝʞʽ, ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʻʪʴʩʷ ʟʛʦʜʘ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʫ, 

ʦʩʢʽʣʴʢʠ ʞʦʜʝʥ ʽʟ ʫʯʘʩʥʠʢʽʚ ʥʝ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʫʤʦʚʠ ʢʦʥʪʨʘʢʪʫ ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 

ʙʣʦʢʯʝʡʥʫ. ʉʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʫʛʦʜʠ ʠ ʧʦʟʙʘʚʣʝʥʽ ʨʠʟʠʢʫ ʥʝʦʜʥʦʟʥʘʯʥʦʾ 

ʪʨʘʢʪʦʚʢʠ ʫʤʦʚ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʨʠʧʪʦʛʨʘʬʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʟʜʘʪʥʽ ʧʨʠʚʥʝʩʪʠ ʧʨʦʟʦʨʽʩʪʴ ʜʦ ʧʨʦʮʝʩʫ ʽʛʦʨ ʚ ʩʬʝʨʽ 

ʩʪʘʚʦʢ, ʦʥʣʘʡʥ-ʢʘʟʠʥʦ ʯʠ ʽʥʰʠʭ ʘʟʘʨʪʥʠʭ ʽʛʦʨ. ʈʦʟʨʦʙʠʚʰʠ ʪʘʢʽ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ ʧʨʦʚʘʡʜʝʨʠ 

ʽʛʨʦʚʠʭ ʪʘ ʙʫʢʤʝʢʝʨʩʴʢʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʙʘʞʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 

ʧʨʦʟʦʨʦʩʪʽ, ʯʝʩʥʦʩʪʽ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʽ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʛʨʘʰʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ: 
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ɹʨʦʜʘʮʴʢʠʡ ʈ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

SPANNING TREE PROTOCOL-ʂɸʅɸʃʔʅʀʁ ʇʈʆʊʆʂʆʃ 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ STP ʻ ʫʩʫʥʝʥʥʷ ʧʝʪʝʣʴ ʚ ʪʦʧʦʣʦʛʽʾ ʜʦʚʽʣʴʥʽʡ ʤʝʨʝʞʽ Ethernet, ʚ 

ʷʢʽʡ ʻ ʦʜʠʥ ʘʙʦ ʙʽʣʴʰʝ ʤʝʨʝʞʝʚʠʭ ʤʦʩʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʥʘʜʣʠʰʢʦʚʠʤʠ ʩʧʦʣʫʢʘʤʠ. STP ʚʠʨʽʰʫʻ 

ʮʶ ʟʘʜʘʯʫ, ʘʚʪʦʤʘʪʠʯʥʦ ʙʣʦʢʫʶʯʠ ʟ'ʻʜʥʘʥʥʷ, ʷʢʽ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʣʷ ʧʦʚʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ 

ʢʦʤʫʪʘʪʦʨʽʚ ʻ ʥʘʜʣʠʰʢʦʚʠʤʠ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʩʫʥʝʥʥʷ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʝʪʝʣʴ ʚ ʤʝʨʝʞʽ Ethernet ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʾʭ 

ʥʘʷʚʥʽʩʪʴ ʚ ʨʝʘʣʴʥʽʡ ʤʝʨʝʞʽ Ethernet ʟ ʢʦʤʫʪʘʪʦʨʦʤ ʟ ʚʠʩʦʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʩʢʽʥʯʝʥʥʠʭ ʧʦʚʪʦʨʽʚ ʧʝʨʝʜʘʯʽ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʢʘʜʨʽʚ Ethernet ʦʜʥʠʤ ʽ ʙʽʣʴʰ ʢʦʤʫʪʘʪʦʨʦʤ, 

ʯʦʤʫ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ ʚʠʷʚʣʷʻʪʴʩʷ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʘʡʥʷʪʘ ʮʠʤʠ ʤʘʨʥʠʤʠ 

ʧʦʚʪʦʨʘʤʠ ; ʚ ʮʠʭ ʫʤʦʚʘʭ, ʭʦʯʘ ʬʦʨʤʘʣʴʥʦ ʤʝʨʝʞʫ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʨʘʮʶʚʘʪʠ, ʥʘ 

ʧʨʘʢʪʠʮʽ ʾʾ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʪʘʻ ʥʘʩʪʽʣʴʢʠ ʥʠʟʴʢʦʶ, ʱʦ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʷʢ ʧʦʚʥʘ ʚʽʜʤʦʚʘ 

ʤʝʨʝʞʽ. 

STP ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʤʦʜʝʣʽ OSI. ʇʨʦʪʦʢʦʣ ʦʧʠʩʘʥʠʡ ʚ ʩʪʘʥʜʘʨʪʽ IEEE 

802.1D, ʚʠʨʦʙʣʝʥʠʤ ʨʦʙʦʯʦʶ ʛʨʫʧʦʶ IEEE 802.1 ʧʦ ʤʝʞʩʝʪʝʚʦʤʫ ʚʟʘʻʤʦʜʽʾ. ɿʘʩʥʦʚʘʥʠʡ ʥʘ 

ʦʜʥʦʡʤʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʽ, ʷʢʠʡ ʨʦʟʨʦʙʠʣʘ ʈʘʜʴʷ ʇʝʨʣʤʘʥ. 

ʗʢʱʦ ʚ ʤʝʨʝʞʽ ʟ ʤʦʩʪʦʚʠʤʠ ʧʽʜʢʣʶʯʝʥʥʷʤʠ (ʫ ʪʽʡ ʯʘʩʪʠʥʽ ʤʝʨʝʞʽ ʟ ʢʦʤʫʪʘʪʦʨʽʚ) ʻ 

ʢʽʣʴʢʘ ʰʣʷʭʽʚ, ʤʦʞʫʪʴ ʫʪʚʦʨʠʪʠʩʷ ʮʠʢʣʽʯʥʽ ʤʘʨʰʨʫʪʠ, ʽ ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʩʪʠʭ ʧʨʘʚʠʣ 

ʧʝʨʝʩʠʣʘʥʥʷ ʜʘʥʠʭ ʯʝʨʝʟ ʤʽʩʪ (ʢʦʤʫʪʘʪʦʨ) ʧʨʠʟʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʧʘʢʝʪ ʙʫʜʝ 

ʥʝʩʢʽʥʯʝʥʥʦ ʧʝʨʝʜʘʚʘʪʠʩʷ ʟ ʦʜʥʦʛʦ ʤʦʩʪʘ ʥʘ ʽʥʰʠʡ (ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦ ʢʽʣʴʮʶ ʟ ʢʦʤʫʪʘʪʦʨʽʚ). 

ɸʣʛʦʨʠʪʤ ʦʩʪʦʚʥʦʛʦ ʜʝʨʝʚʘ ʜʦʟʚʦʣʷʻ ʚ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʢʣʶʯʘʪʠ 

ʧʝʨʝʜʘʯʫ ʯʝʨʝʟ ʤʽʩʪ ʚ ʦʢʨʝʤʠʭ ʧʦʨʪʘʭ (ʙʣʦʢʫʚʘʪʠ ʧʦʨʪʠ ʢʦʤʫʪʘʪʦʨʘ), ʱʦʙ ʟʘʧʦʙʽʛʪʠ 

ʟʘʮʠʢʣʝʥʥʷ ʚ ʪʦʧʦʣʦʛʽʾ ʤʘʨʰʨʫʪʽʚ ʧʝʨʝʩʠʣʢʠ ʧʘʢʝʪʽʚ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʦʩʪʦʚʥʦʛʦ 

ʜʝʨʝʚʘ ʚ ʤʝʨʝʞʝʚʦʤʫ ʤʦʩʪʫ ʥʽʷʢʦʾ ʜʦʜʘʪʢʦʚʦʾ ʥʘʩʪʨʦʡʢʠ ʥʝ ʧʦʪʨʽʙʥʦ. 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʂʃɸʉʊɽʈʀ 

ʊʝʨʤʽʥ çʢʣʘʩʪʝʨè ʤʘʻ ʙʝʟʣʽʯ ʚʠʟʥʘʯʝʥʴ. ɼʣʷ ʜʝʷʢʠʭ ʛʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʻ 

ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, ʜʣʷ ʽʥʰʠʭ - ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʜʣʷ ʪʨʝʪʽʭ - ʢʝʨʦʚʘʥʽʩʪʴ. ʂʣʘʩʠʯʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʪʝʨʘ ʟʚʫʯʠʪʴ ʧʨʠʙʣʠʟʥʦ ʪʘʢ: çʢʣʘʩʪʝʨ - ʧʘʨʘʣʝʣʴʥʘ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʩʪʝʤʘ, 

ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʦʤʧ'ʶʪʝʨʽʚ ʽ ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʷʢ ʻʜʠʥʠʡ, ʫʥʽʬʽʢʦʚʘʥʠʡ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʨʝʩʫʨʩè. ʆʪʞʝ, ʢʣʘʩʪʝʨ - ʮʝ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʩʝʨʚʝʨʽʚ 

ʘʙʦ ʢʦʤʧ'ʶʪʝʨʽʚ, ʷʢʽ ʦʙ'ʻʜʥʘʥʽ ʚ ʦʜʥʫ ʤʝʨʝʞʫ, ʷʢʦʶ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠ, ʽ ʧʨʘʮʶʶʪʴ ʷʢ 

ʥʝʨʦʟʜʽʣʴʥʠʡ ʤʝʭʘʥʽʟʤ. ɼʣʷ ʨʦʙʦʪʠ ʢʣʘʩʪʝʨʘ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʚʫʟʣʽ (ʥʦʜʽ, 

ʢʦʤʧ'ʶʪʝʨʽ, ʩʝʨʚʝʨʽ) ʙʫʣʘ ʟʘʧʫʱʝʥʘ ʩʚʦʷ ʢʦʧʽʷ ʆʉ. 

ɻʨʝʛʦʨʽ ʇʨʽʩʪʝʨ ʷʢʦʩʴ ʜʘʚ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʪʝʨʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ: çʂʣʘʩʪʝʨ ʷʚʣʷʻ ʩʦʙʦʶ 

ʦʜʥʫ ʟ ʨʽʟʥʦʚʠʜʽʚ ʨʦʟʧʦʜʽʣʝʥʦʾ ʘʙʦ ʧʘʨʘʣʝʣʴʥʦʾ ʩʠʩʪʝʤʠè. ʎʷ ʣʶʜʠʥʘ ʟʽʛʨʘʣʘ ʯʠʤʘʣʫ ʨʦʣʴ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʢʣʘʩʪʝʨʽʚ. ʉʘʤʝ ʚʽʥ ʙʫʚ ʦʜʥʠʤ ʟ ʨʘʥʥʽʭ ʘʨʭʽʪʝʢʪʦʨʽʚ ʢʣʘʩʪʝʨʥʠʭ 

ʨʽʰʝʥʴ. 

ʆʜʥʘʢ ʝʢʩʧʝʨʪʠ Aberdeen Group ʜʘʣʠ ʙʽʣʴʰ ʛʣʦʙʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʣʘʩʪʝʨʫ. ʅʘ ʾʭʥʶ 

ʜʫʤʢʫ, ʢʣʘʩʪʝʨ - ʮʝ ʩʠʩʪʝʤʘ, ʷʢʘ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʷʢ ʻʜʠʥʠʡ ʮʽʣʠʡ ʤʝʭʘʥʽʟʤ, ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, ʤʘʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʨʝʩʫʨʩʘʤʠ ʽ ʟʘʛʘʣʴʥʫ ʬʘʡʣʦʚʫ 

ʩʠʩʪʝʤʫ ʽ, ʢʨʽʤ ʪʦʛʦ, ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʣʝʛʢʽʩʪʴ ʚ ʥʘʨʦʱʫʚʘʥʥʽ ʨʝʩʫʨʩʽʚ. 

ɺʩʽ ʚʫʟʣʠ ʢʣʘʩʪʝʨʘ ʦʙ'ʻʜʥʘʥʽ ʚ ʻʜʠʥʫ ʤʝʨʝʞʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʫʪʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ, 

ʯʝʨʝʟ ʷʢʽ ʩʝʨʚʝʨʘ ʤʦʞʫʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ. ʂʦʞʝʥ ʚʫʟʦʣ ʩʪʝʞʠʪʴ ʟʘ ʩʪʘʥʦʤ ʽʥʰʠʭ 

ʚʫʟʣʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʧʨʘʚʣʷʻ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ 

ʜʘʥʽ, ʜʘʥʽ ʧʨʦ ʟʘʛʘʣʴʥʽ ʩʠʩʪʝʤʘʭ ʟʙʝʨʽʛʘʥʥʷ ʽ ʾʭ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʇʨʦʮʝʜʫʨʘ ʦʙʤʽʥʫ ʜʘʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʥʘʟʠʚʘʻʪʴʩʷ heartbeat ( çʩʝʨʮʝʙʠʪʪʷè, ʘʙʦ çʧʫʣʴʩè), ʽ ʷʢʱʦ ʢʣʘʩʪʝʨ ʦʪʨʠʤʘʚ ʮʝʡ 

ʩʠʛʥʘʣ, ʦʪʞʝ ʩʝʨʚʝʨ-ʘʜʨʝʩʘʥʪ ʧʨʘʮʶʻ ʩʧʨʘʚʥʦ. ʗʢʱʦ ʚ ʷʢʠʡʩʴ ʤʦʤʝʥʪ ʦʜʠʥ ʟ ʚʫʟʣʽʚ ʧʝʨʝʩʪʘʻ 

ʧʦʩʠʣʘʪʠ heartbeat-ʩʠʛʥʘʣʠ, ʪʦ ʽʥʰʽ ʚʫʟʣʠ ʧʦʯʠʥʘʶʪʴ ʚʚʘʞʘʪʠ ʡʦʛʦ ʥʝʩʧʨʘʚʥʠʤ ʽ ʢʣʘʩʪʝʨ 

ʧʦʯʠʥʘʻ ʧʝʨʝʥʘʩʪʨʦʶʚʘʪʠʩʷ. ʉʠʛʥʘʣʠ çʩʝʨʮʝʙʠʪʪʷè ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦ ʦʜʥʦʤʫ ʢʘʥʘʣʫ ʟ 

ʙʫʜʴ-ʷʢʠʤʠ ʜʘʥʠʤʠ, ʘʣʝ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ, ʢʨʘʱʝ ʚʠʜʽʣʠʪʠ ʜʣʷ ʮʴʦʛʦ ʽʥʰʠʡ 

ʢʘʥʘʣ, ʱʦʙ ʥʝ ʚʽʜʙʫʚʘʣʘʩʷ ʚʪʨʘʪʘ ʩʠʛʥʘʣʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʩʠʛʥʘʣʽʚ ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʚʫʟʦʣ, ʷʢʠʡ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʽʥʰʠʭ ʚʫʟʣʽʚ. 

ɹʫʚʘʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʜʦʜʘʪʦʢ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʮʝʡ ʧʝʨʽʦʜ 

ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩ ʧʨʦʩʪʦʶ (ʘʙʦ ʚʽʜʢʣʶʯʝʥʥʷ). ɭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʩʪʦʾʚ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʢʘʪʝʛʦʨʽʡ: 

Å ʟʘʧʣʘʥʦʚʘʥʽ: 

o ʟʘʤʽʥʘ ʦʙʣʘʜʥʘʥʥʷ; 

o ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

o ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

o ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ (ʘʚʪʦʥʦʤʥʝ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ); 

o ʪʝʩʪʫʚʘʥʥʷ (ʧʝʨʽʦʜʠʯʥʝ ʪʝʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʣʘʩʪʝʨʽʚ); 

o ʨʦʟʨʦʙʢʘ; 

Å ʥʝʟʘʧʣʘʥʦʚʘʥʽ: 

o ʧʦʤʠʣʢʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ; 

o ʚʽʜʤʦʚʠ ʜʦʜʘʪʢʽʚ; 

o ʚʽʜʤʦʚʠ ʫʩʪʘʪʢʫʚʘʥʥʷ; 

o ʧʦʤʠʣʢʠ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ; 

o ʩʪʠʭʽʡʥʽ ʣʠʭʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʣʘʩʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʩʝʨʚʽʩʫ ʧʨʠ 

ʙʫʜʴ-ʷʢʠʭ ʧʨʦʩʪʦʷʭ, ʷʢ ʟʘʧʣʘʥʦʚʘʥʠʭ, ʪʘʢ ʽ ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ .. 

http://standards.ieee.org/getieee802/download/802.1D-2004.pdf
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ʅʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʷʢʽ ʢʨʘʱʝ ʟʘʧʫʩʢʘʪʠ ʚ ʢʣʘʩʪʝʨʘʭ, ʻ: 

Å ʙʘʟʠ ʜʘʥʠʭ; 

Å ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ (ERP); 

Å ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʧʦʰʪʦʚʽ ʩʠʩʪʝʤʠ; 

Å ʟʘʩʦʙʠ ʦʙʨʦʙʢʠ ʪʨʘʥʟʘʢʮʽʡ ʯʝʨʝʟ Web ʽ Web-ʩʝʨʚʝʨʠ; 

Å ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ (CRM); 

Å ʩʠʩʪʝʤʠ ʧʦʜʽʣʫ ʬʘʡʣʽʚ ʽ ʜʨʫʢʫ. 

ʊʘʢʦʞ ʻ ʫ ʢʣʘʩʪʝʨʽʚ ʻ ʩʚʦʷ ʢʣʘʩʠʬʽʢʘʮʽʷ. ɿʘʟʚʠʯʘʡ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʢʣʘʩʪʝʨʽʚ: 

1. ʚʽʜʤʦʚʦʩʪʽʡʢʽ ʢʣʘʩʪʝʨʠ (High-availability clusters, HA, ʢʣʘʩʪʝʨʠ ʚʠʩʦʢʦʾ ʜʦʩʪʫʧʥʦʩʪʽ) 

2. ʢʣʘʩʪʝʨʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ (Fault tolerant) 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʢʣʘʩʪʝʨʠ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ. 

1. https://m.habrahabr.ru/company/ispsystem/blog/313066/ 
2. http://pubs.vmware.com/vsphere-60/topic/com.vmware.ICbase/PDF/vsphere-esxi-vcenter- 

server-601-availability-guide.pdf 

3. http://xgu.ru/wiki/Remus 

4. https://github.com/corosync/corosync 

5. http://www.vmgu.ru/news/vmware-fault-tolerance-performance 

6. http://research.microsoft.com/en-us/um/people/moscitho/publications/icdcs06.pdf 

 
ɻʥʘʪʶʢ ɺ.ɯ. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʈʆɿʈʆɹʂɸ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ ʏɸʊ ɹʆʊ ʂʆʅʉʋʃʔʊɸʅʊ ɯɿ 

ɿʅɸʍʆɼɾɽʅʅʗʄ ʇʈɸɺʀʃʔʅʆɰ ɺɯɼʇʆɺɯɼɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ʅɽʁʈʆʄɽʈɽɾɯ 

ʉʴʦʛʦʜʥʽ ʯʘʪʠ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʻ ʥʝʚʽʜóʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʅʘ ʨʘʟʽ ʮʝ 

ʦʩʥʦʚʥʠʡ ʪʘ ʥʘʡʟʨʫʯʥʽʰʠʡ ʩʧʦʩʽʙ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ ʣʶʜʝʡ. ʏʝʨʝʟ ʮʝ, ʯʘʪʠ ʧʨʠʩʫʪʥʽ ʥʘ 

ʙʘʛʘʪʴʦʭ ʩʘʡʪʘʭ ʢʦʤʧʘʥʽʡ ʟ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʪʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. ʑʦʙ ʣʶʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʚʠʯʥʦʛʦ ʩʧʦʩʦʙʫ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ ʘʙʦ ʜʽʟʥʘʪʠʩʴ ʢʦʨʠʩʥʫ ̔ ʥʬʦʨʤʘʮʽʶ. 

ʇʨʦʪʝ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʝʙ ʩʘʡʪʫ ʪʘ ʯʘʪʫ ʻ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʪʦ ʧʦʪʨʽʙʥʘ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʪʦʨʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʾʭ ʟʘʧʠʪʠ. ʇʨʠ ʮʴʦʤʫ, ʜʝʷʢʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʙʘʞʘʶʪʴ ʢʫʧʠʪʠ ʪʦʚʘʨ ʯʠ ʟʘʤʦʚʠʪʠ ʧʦʩʣʫʛʫ, ʚʦʥʠ ʙʘʞʘʶʪʴ ʣʠʰʝ ʜʽʟʥʘʪʠʩʴ 

ʜʝʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʮʽʶ ʯʠ ʧʦʩʣʫʛʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʧʝʨʘʪʦʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʩʪʝʢ 

ʟʥʘʥʴ ʧʨʦ ʢʦʞʥʠʡ ʽʟ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ. ɼʣʷ ʮʴʦʛʦ ʜʦʚʝʜʝʪʴʩʷ ʚʠʪʨʘʯʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʯʘʩ ʥʘ 

ʥʘʚʯʘʥʥʷ ʢʦʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ. ɯʥʦʜʽ ʙʫʚʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʢʦʨʠʩʪʫʚʘʯʽ ʧʠʰʫʪʴ ʚ ʯʘʪ 

ʦʧʝʨʘʪʦʨʘʤ ʙʝʟ ʧʨʠʯʠʥʠ, ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. ʎʝ ʟʘʙʠʨʘʻ ʚ ʥʠʭ ʯʘʩ, ʷʢʠʡ ʚʦʥʠ ʤʦʛʣʠ 

ʙ ʚʠʪʨʘʪʠʪʠ ʥʘ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʦʢʫʧʮʷ. 

ʏʘʪ ɹʦʪ ʢʦʥʩʫʣʴʪʘʥʪ ʷʚʣʷʻ ʩʦʙʦʶ ʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɺʽʥ ʙʫʜʝ ʚʣʘʰʪʦʚʘʥʠʡ ʚ ʯʘʪ 

ʫ ʚʠʛʣʷʜʽ ʚʝʙ ʩʝʨʚʽʩʫ. ʎʝʡ ʚʝʙ ʩʝʨʚʽʩ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʽʥ ʟʘʙʝʨʝ ʥʘ 

ʩʝʙʝ ʜʦ 70% ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ, ʪʠʤ ʩʘʤʠʤ ʩʢʦʨʦʪʠʚʰʠ ʧʝʨʩʦʥʘʣ ʦʧʝʨʘʪʦʨʽʚ ʪʘ 

ʨʝʩʫʨʩʠ, ʷʢʽ ʙ ʜʦʚʝʣʦʩʴ ʥʘ ʥʠʭ ʚʠʪʨʘʯʘʪʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʯʘʪ ʙʦʪ ʟʤʦʞʝ 

ʧʦʢʨʘʱʠʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʽʜʧʦʚʽʜʷʭ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. 

ʏʘʪ ɹʦʪ ʟʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ, ʱʦ ʮʽʢʘʚʣʷʪʴ ʢʦʨʠʩʪʫʚʘʯʘ. ɼʦʧʦʤʦʛʪʠ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʙʨʘʪʠ ʧʦʪʨʽʙʥʠʡ ʪʦʚʘʨ ʯʠ ʧʦʩʣʫʛʫ ʘʙʦ ʨʦʟʧʦʚʽʩʪʠ ʧʨʦ ʥʠʭ ʜʝʪʘʣʴʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ʇʨʠ ʮʴʦʤʫ, ʯʘʪ ʙʦʪ ʙʫʜʝ ʛʘʨʥʠʤ ʩʧʽʚʨʦʟʤʦʚʥʠʢʦʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʧʨʦʩʪʦ 

ʟʘʙʘʞʘʚ ʩʧʽʣʢʫʚʘʥʥʷ. ʗʢʱʦ ʯʘʪ ʙʦʪ ʥʝ ʟʤʦʞʝ ʩʧʨʘʚʠʪʠʩʴ ʽʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʘʙʦ ʧʝʨʝʩʪʘʥʝ ʡʦʛʦ 

ʨʦʟʫʤʽʪʠ, ʪʦ ʚʽʥ ʧʝʨʝʜʘʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʩʢʨʠʧʪ ʟ ʡʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷʤ ʞʠʚʦʤʫ ʦʧʝʨʘʪʦʨʫ. ɼʣʷ 

ʨʦʟʨʦʙʢʠ ʯʘʪ ʙʦʪʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʦ 

ʟʥʘʭʦʜʞʝʥʥʶ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʘʥʘʣʽʟ ʦʙʨʦʙʣʝʥʥʷ ʪʝʢʩʪʫ 

ʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʦʜʫʣʴ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʦʢʨʝʤʠʭ ʩʣʽʚ ʜʣʷ 

http://pubs.vmware.com/vsphere-60/topic/com.vmware.ICbase/PDF/vsphere-esxi-vcenter-
http://xgu.ru/wiki/Remus
http://www.vmgu.ru/news/vmware-fault-tolerance-performance
http://research.microsoft.com/en-us/um/people/moscitho/publications/icdcs06.pdf
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ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʙʘʟʦʚʦʾ ʬʦʨʤʠ. ʆʢʨʽʤ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʘʥʽ 

ʛʨʘʬʝʤʘʪʠʯʥʽ, ʩʠʥʪʘʢʩʠʯʥʽ ʪʘ ʩʝʤʘʥʪʠʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʪʝʢʩʪʫ. 

 

ʏʝʨʥʠʰʝʚ ɼ.ʆ. 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ʄɽʈɽɾ ʊɸ ʇʆʉʃʋɻ VPN 

 

ʉʫʯʘʩʥʘ ʢʦʨʧʦʨʘʪʠʚʥʘ ʤʝʨʝʞʘ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʥʘʙʽʨ ʧʦʩʣʫʛ (ʩʝʨʚʽʩʽʚ), ʪʘʢʠʭ ʷʢ ʝʣʝʢʪʨʦʥʥʘ 

ʧʦʰʪʘ, WWW, IP- ʪʝʣʝʬʦʥʽʷ, ʚʽʜʝʦ ʢʦʥʬʝʨʝʥʮʽʷ. ʗʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʬʫʥʢʮʽʡ 

ʤʝʨʝʞʝʶ, ʟʘʙʝʩʧʝʯʫʶʯʠʭ ʨʦʙʦʪʫ ʮʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʣʫʞʙ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʽ 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜ ʧʨʘʚʠʣʴʥʦʾ ʩʪʨʫʢʪʠʨʽʟʘʮʽʾ ʤʝʨʝʞʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʥʽʡ. ʅʘʜʽʡʥʽʩʪʴ ʜʦʩʪʘʚʢʠ ʽ ʟʘʪʨʠʤʢʘ ʧʦʚʽʜʦʤʣʝʥʴ ʥʘʧʨʷʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ 

ʤʝʨʝʞʽ ʪʘ ʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ʅʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ, VPN ʚʭʦʜʠʪʴ ʚ ʪʨʽʡʢʫ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʢʦʨʧʦʨʘʪʠʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʟʙʠʨʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. ɿʥʘʯʠʤʽʩʪʴ 

ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʢʦʤʧʘʥʽʡ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʜʣʷ ʤʘʣʦʙʶʜʞʝʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʦʙʫʤʦʚʣʝʥʘ, 

ʧʝʨʰ ʟʘ ʚʩʝ, ʪʠʤʠ ʝʢʦʥʦʤʽʯʥʠʤ ʚʠʛʦʜʘʤʠ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷʤ. ɯʩʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʧʦʩʦʙʠ ʧʦʙʫʜʦʚʠ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʚʘʪʥʠʭ ʤʝʨʝʞ [1-4]. ʉʝʨʝʜ ʫʩʴʦʛʦ ʽʥʰʦʛʦ, ʮʽ ʩʧʦʩʦʙʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ ʬʫʥʢʮʽʡ ʧʦ ʧʽʜʪʨʠʤʮʽ VPN ʤʽʞ ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʤʝʨʝʞʝʶ ʽ ʤʝʨʝʞʝʶ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʚʘʡʜʝʨʘ ʧʦʩʣʫʛ VPN. 

ɺ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʬʫʥʢʮʽʾ ʟ ʧʽʜʪʨʠʤʢʠ VPN ʚʠʢʦʥʫʻ ʤʝʨʝʞʫ ʧʨʦʚʘʡʜʝʨʘ, ʘ ʢʦʨʧʦʨʘʪʠʚʥʽ 

ʢʣʽʻʥʪʠ ʪʽʣʴʢʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʩʣʫʛʘʤʠ VPN. 

ʇʨʦʚʘʡʜʝʨ ʛʘʨʘʥʪʫʻ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʪʨʘʬʽʢʫ ʚʽʜ ʪʦʯʢʠ 

ʚʭʦʜʫ ʚ ʤʝʨʝʞʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦ ʪʦʯʢʠ ʚʠʭʦʜʫ. ʇʨʠ ʮʴʦʤʫ ʟʫʩʠʣʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦ 

ʩʪʚʦʨʝʥʥʶ ʚʽʨʪʫʘʣʴʥʦʾ ʧʨʠʚʘʪʥʦʾ ʤʝʨʝʞʽ ʟʚʦʜʷʪʴʩʷ ʜʦ ʫʢʣʘʜʝʥʥʷ ʢʦʥʪʨʘʢʪʫ ʟ ʧʨʦʚʘʡʜʝʨʦʤ ʥʘ 

ʥʘʜʘʥʥʷ VPN - ʧʦʩʣʫʛ. ʎʝʡ ʚʘʨʽʘʥʪ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʫ 

ʷʢʠʭ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʩʫʪʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʬʘʭʽʚʮʽ ʟ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ VPN ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʨʛʘʥʽʟʦʚʫʻ ʚʽʨʪʫʘʣʴʥʫ ʧʨʠʚʘʪʥʫ ʤʝʨʝʞʫ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ, 

ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ VPN-ʧʨʦʜʫʢʪʽʚ ʚ ʩʚʦʻʾ ʤʝʨʝʞʽ. ɺ ʷʢʦʩʪʽ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʘʤʽ ʨʽʟʥʽ ʟʘʩʦʙʠ: ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʪʘ ʟʘʭʠʩʥʽ ʝʢʨʘʥʠ ʟ ʜʦʜʘʪʢʦʚʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʱʦ ʚʠʢʦʥʫʻ ʰʠʬʨʫʚʘʥʥʷ ʧʝʨʝʜʘʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʛʨʘʤʥʽ ʽ ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʱʝʥʠʭ ʢʘʥʘʣʽʚ. 

ʉʪʨʫʢʪʠʨʽʟʘʮʽʷ ʤʝʨʝʞ ʤʦʞʝ ʙʫʪʠ ʬʽʟʠʯʥʦʶ ʽ ʣʦʛʽʯʥʦʶ. ʇʨʠ ʬʽʟʠʯʥʽʡ ʩʪʨʫʢʪʠʨʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʨʝʞʝʚʽ ʧʨʠʩʪʨʦʾ ʥʘʧʨʠʢʣʘʜ ʢʦʥʮʝʥʪʨʘʪʦʨʠ. ʂʦʥʮʝʥʪʨʘʪʦʨʠ ʢʦʨʠʩʥʽ ʥʝ ʪʽʣʴʢʠ 

ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʥʽ ʤʽʞ ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʚʫʟʣʘʤʠ ʘ ʽ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʤʝʨʝʞʽ. 

ʄʦʞʣʠʚʦʩʪʽ ʧʦ ʬʽʟʠʯʥʽʡ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʦʙʤʝʞʝʥʽ [3]. 

ʇʨʠ ʣʦʛʽʯʥʽʡ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʙʽʣʴʰ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʧʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʨʦʟʜʽʣʝʥʥʷ  

ʤʝʨʝʞʽ ʥʘ ʩʝʛʤʝʥʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʣʦʢʘʣʽʟʘʮʽʻʶ ʪʨʘʬʽʢʘ. ɼʣʷ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʨʝʞʝʚʽ ʧʨʠʩʪʨʦʾ: ʤʦʩʪʠ, ʢʦʤʫʪʘʪʦʨʠ, ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ, ʰʣʶʟʠ. ʇʨʘʢʪʠʯʥʦ 

ʥʝʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ ʚʝʣʠʢʫ ʤʝʨʝʞʫ ʙʝʟ ʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ. 

ʇʦʙʫʜʫʚʘʪʠ ʧʦʚʥʦʮʽʥʥʫ ʚʽʨʪʫʘʣʴʥʫ ʧʨʠʚʘʪʥʫ ʤʝʨʝʞʫ ʪʽʣʴʢʠ ʩʠʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʙʝʟ ʫʯʘʩʪʽ 

ʧʨʦʚʘʡʜʝʨʘ, ʥʝʤʦʞʣʠʚʦ. ɺʩʽ ʥʘʷʚʥʽ ʥʘ ʨʠʥʢʫ VPN-ʧʨʦʜʫʢʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʪʽʣʴʢʠ ʦʜʥʽʻʾ 

ʟ ʜʚʦʭ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʽʤʽʪʘʮʽʾ ʧʨʠʚʘʪʥʦʾ ʤʝʨʝʞʽ ʟʘʚʜʘʥʴ, ʘ ʩʘʤʝ, ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʪ ʧʝʨʝʜʘʥʠʭ 

ʜʘʥʠʭ. ʅʽʷʢʠʭ ʞʝ ʩʧʦʩʦʙʽʚ ʧʽʜʪʨʠʤʢʠ ʟʘʜʘʥʦʛʦ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʮʽ ʧʨʦʜʫʢʪʠ 

ʥʝ ʥʘʜʘʶʪʴ. 

ʇʽʜʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ 

ʤʝʨʝʞʽ ʤʦʞʝ ʪʽʣʴʢʠ ʩʘʤ ʧʨʦʚʘʡʜʝʨ ʧʦʩʣʫʛ VPN [2]. 

ɿʘʚʜʷʢʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʜʘʥʠʭ ʥʘ ʪʨʝʪʴʦʤʫ (ʤʝʨʝʞʥʦʤʫ) ʨʽʚʥʽ (7-ʤʠ ʨʽʚʥʝʚʦʾ ʤʦʜʝʣʽ 

ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ (ɺɺʉ)), ʧʦʩʣʫʛʘ MPLS - VPN ʤʘʻ ʚʠʩʦʢʫ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʜʣʷ ʮʠʭ ʮʽʣʝʡ ʧʦʩʣʫʛʘʤʠ VPN. ʈʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ VPN- 

ʟ'ʻʜʥʘʥʥʷ ʚ MPLS-ʤʝʨʝʞʽ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʤʝʨʝʞ ʯʝʪʚʝʨʪʦʛʦ 

(ʪʨʘʥʩʧʦʨʪʥʦʛʦ) ʨʽʚʥʷ [5]. 
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ɼʣʷ ʩʝʨʚʽʩ-ʧʨʦʚʘʡʜʝʨʽʚ ʪʝʭʥʦʣʦʛʽʷ MPLS - ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʯʥʦʶ ʧʽʜʪʨʠʤʢʠ 

ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʧʦʩʣʫʛ VPN ʚ ʤʝʨʝʞʽ IP. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʨʽʟʥʠʭ ʢʣʽʻʥʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʧʦʜʽʣʫ ʪʨʘʬʽʢʫ. ɯʥʞʠʥʽʨʠʥʛ ʪʨʘʬʽʢʫ, ʷʢʽʩʪʴ ʧʦʩʣʫʛ QoS (Quality of 

Service) ʽ ʬʫʥʢʮʽʾ ʧʨʦʪʦʢʦʣʫ MPLS, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʙʦʪʫ ʙʝʟ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟ'ʻʜʥʘʥʴ 

(connectionless features), ʥʘʜʘʶʪʴ ʩʝʨʚʽʩ ʧʨʦʚʘʡʜʝʨʘʤ ʥʝʙʫʚʘʣʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ VPN ʚ 

ʩʚʦʾʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʚʽʥ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʪʦʢʦʣʽʚ (ʥʘʧʨʠʢʣʘʜ, 

IPSec), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʠʩʪʠʪʠ ʜʘʥʽ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʘʥʘʣʘʭ, ʜʝ ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʟʘʛʨʦʟʘ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 
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ɹʦʥʜʘʨʯʫʢ ɸ.ʇ. 
ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 
ʊɽʍʅʆʃʆɻɯʗ HYPERLEDGER FABRIC, ʗʂ ɯʅʉʊʈʋʄɽʅʊ ɼʃʗ ʉʊɺʆʈɽʅʅʗ 

ʂʆʈʇʆʈɸʊʀɺʅʆɰ ɹʃʆʂʏɽʁʅ-ʄɽʈɽɾɯ 

 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʚ ʙʽʟʥʝʩʽ ʤʦʞʝ 

ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʽ ʯʘʩ ʥʘ ʚʠʨʽʰʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʙ'ʻʜʥʘʥʥʷʤ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʽʙʨʘʚʰʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʢʦʤʧʘʥʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʝʩʷʪʢʠ ʢʝʡʩʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʣʦʢʯʝʡʥ ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ. 

ʅʘʧʨʠʢʣʘʜ ʚʠʢʦʥʘʥʥʷ ʟʦʙʦʚ'ʷʟʘʥʴ ʟʘ ʫʛʦʜʘʤʠ ʽ ʧʝʨʝʜʘʯʘ ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ. ɹʣʦʢʯʝʡʥ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ, ʷʢʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʜʦʛʦʚʦʨʫ, ʽ ʪʽʣʴʢʠ 

ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ ʥʝʦʙʭʽʜʥʠʭ ʧʦʜʽʡ ʟʘʢʨʠʚʘʪʠ ʡʦʛʦ ʽ ʧʨʦʚʦʜʠʪʠ ʦʧʣʘʪʫ, ʧʝʨʝʜʘʚʘʪʠ ʧʨʘʚʦ 

ʚʣʘʩʥʦʩʪʽ. ʎʝ ʪʘʢ ʟʚʘʥʽ smart contract. 

ɹʣʦʢʯʝʡʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ, ʚ ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʦʩʦʙʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʘʧʫʩʢ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ. 

ɹʝʟ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʜʥʦʛʦ ʟ ʫʯʘʩʥʠʢʽʚ ʚʦʥʠ ʥʝ ʧʦʯʥʫʪʴʩʷ. [4] 

ʆʜʥʽʻʶ ʟ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʙʣʦʢʯʝʡʥ-ʧʨʦʝʢʪʽʚ ʜʣʷ ʙʽʟʥʝʩʫ ʷʚʣʷʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ 

Hyperledger Fabric. 

Hyperledger ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʧʨʠʚʘʪʥʠʡ, ʘ ʥʝ ʧʫʙʣʽʯʥʠʡ ʙʣʦʢʯʝʡʥ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʡʥʽʥʛʫ ʽ ʚʠʧʫʩʢʫ ʪʦʢʝʥʦʚ. 

ʇʝʨʝʚʽʨʷʶʯʽ ʚʫʟʣʠ ʩʘʤʦʩʪʽʡʥʦ ʧʦʚʽʜʦʤʣʷʶʪʴ ʦʜʥʘ ʦʜʥʫ ʧʨʦ ʦʧʝʨʘʮʽʾ, ʜʦʩʷʛʘʶʪʴ 

ʢʦʥʩʝʥʩʫʩʫ ʽ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʙʣʦʢʠ. 

ɻʥʫʯʢʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ, ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʨʠʚʘʪʥʽ 

ʩʠʩʪʝʤʠ ʟ ʟʘʢʨʠʪʠʤʠ ʜʣʷ ʯʠʪʘʥʥʷ ʙʣʦʢʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʠʚʘʪʥʽʩʪʴ ʽ ʩʪʦʨʦʥʥʽ ʥʝ  

ʟʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʟ ʥʠʭ. 



60  

ʂʦʥʬʽʜʝʥʮʽʡʥʽ ʪʨʘʥʟʘʢʮʽʾ ʜʦʩʪʫʧʥʽ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʪʽʣʴʢʠ ʦʙʨʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʷʢʽ 

ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʢʣʶʯʽ ʰʠʬʨʫʚʘʥʥʷ. 

ɺʝʣʠʢʠʡ ʚʠʙʽʨ ʜʦʩʪʫʧʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: C ++, JavaScript, Python, Golang, Java. 

Hyperledger ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʣʦʢʯʝʡʥʘ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʚ ʪʦʡ ʯʘʩ ʷʢ ʨʽʰʝʥʥʷ ʢʦʥʢʫʨʝʥʪʽʚ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʫʟʴʢʦʧʨʦʬʽʣʴʥʠʭ ʟʘʚʜʘʥʴ. 
ʊʝʭʥʦʣʦʛʽʷ ʧʨʦʧʦʥʫʻ ʢʦʤʧʦʥʝʥʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʙʣʦʢʯʝʡʥʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʥʠʢʫ ʚʠʙʠʨʘʪʠ ʟ ʜʝʢʽʣʴʢʦʭ ʜʦʩʪʫʧʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʦʥʩʝʥʩʫʩʫ, ʩʝʨʚʽʩʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, 

ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ ʨʝʻʩʪʨʫ.[1,2,3,4] 

ʅʘʧʨʠʢʣʘʜ ʧʣʘʪʽʞʥʘ ʩʠʩʪʝʤʘ Visa ʚʠʢʦʨʠʩʪʦʚʫʻ Hyperledger Fabric ʜʣʷ ʩʝʨʚʽʩʫ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʪʨʘʥʟʘʢʮʽʡ B2B Connect ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʧʘʜʢʘʤ ʰʘʭʨʘʡʩʪʚʘ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʡ. 

ʗʧʦʥʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʛʽʛʘʥʪ Hitachi ʥʘ ʙʘʟʽ Hyperledger ʚʧʨʦʚʘʜʠʚ ʩʠʩʪʝʤʫ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʪʝʞʽʚ ʽ ʘʢʪʠʚʘʮʽʾ ʢʫʧʦʥʽʚ ʚʽʜʙʠʪʢʦʤ ʧʘʣʴʮʷ. ʈʦʟʧʦʜʽʣʝʥʠʡ ʨʝʻʩʪʨ ʟʘʡʤʘʻʪʴʩʷ 

ʚʝʨʠʬʽʢʘʮʽʻʶ ʪʘʢʠʭ ʪʨʘʥʟʘʢʮʽʡ. 

Oracle ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʝʻʩʪʨʫ ʥʘ ʙʘʟʽ Hyperledger Fabric ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʚʦʢ. 

ʉʝʨʚʽʩ IBM Watson IoT ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʽʚ ʚ 

ʩʬʝʨʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʝʢʪʽʚ ʜʣʷ ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʜʥʝʤ, ʽ ʮʷ 

ʪʝʭʥʦʣʦʛʽʷ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ.[4] 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ 

1. Hyperledger-fabric docs Documentation Release master Sep 10, 2019 [Electronic resource]. ï 

Mode of access https://buildmedia.readthedocs.org/media/pdf/hyperledger-fabric/release- 

1.1/hyperledger-fabric.pdf. 

2. An introduction to Hyperledger-fabric [Electronic resource]. ï Mode of access 

https://opensource.com/article/19/9/introduction-hyperledger-fabric. 

3. How to build a blockchain network using Hyperledger Fabric and Composer 
[Electronic resource]. ï Mode of access https://www.freecodecamp.org/news/how-to-build-a- 

blockchain-network-using-hyperledger-fabric-and-composer-e06644ff801d/ 

4. Hyperledger: ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʙʣʦʢʯʝʡʥʘ [Electronic resource]. ï 

Mode of access https://vc.ru/evrone/61488-hyperledge 

 
 

ʅʽʢʦʣʘʻʥʢʦ ʆ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ BLOCKCHAIN ɼʃʗ 

ɹɽɿʇɽʂʀ IOT 

ɸʥʦʪʘʮʽʷ: 

ʇʠʪʘʥʥʷ ʙʝʟʧʝʢʠ IoT ï ʮʝ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʩʪʨʽʤʢʦʛʦ 

ʨʦʟʚʠʪʢʫ IoT ʥʘ ʩʴʦʛʦʜʝʥʥʽ. ɿʛʽʜʥʦ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʦʨʪʘʣʫ Statista, ʫ 2025 ʨʦʮʽ ʫ ʩʚʽʪʽ ʙʫʜʝ 75 

ʤʣʨʜ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʤʝʨʝʞʽ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʨʪʫʘʣʴʥʠʭ ʘʪʘʢ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ: 

ʑʦ ʪʘʢʝ Blockchain? 

Blockchain ï ʮʝ ʨʦʟʧʦʜʽʣʝʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʱʦ ʟʙʝʨʽʛʘʻ ʚʧʦʨʷʜʢʦʚʘʥʠʡ ʣʘʥʮʶʞʦʢ 

ʟʘʧʠʩʽʚ(ʙʣʦʢ), ʷʢʠʡ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɼʘʥʽ ʟʘʭʠʱʝʥʦ ʚʽʜ ʧʽʜʨʦʙʢʠ ʪʘ ʩʧʦʪʚʦʨʝʥʥʷ, 

ʢʦʞʝʥ ʙʣʦʢ ʤʽʩʪʠʪʴ ʯʘʩʦʚʫ ʧʦʟʥʘʯʢʫ çhashè ʧʦʧʝʨʝʜʥʴʦʛʦ ʙʣʦʢʘ ʪʘ ʜʘʥʽ ʪʨʘʥʟʘʢʮʽʡ, ʷʢʽ 

ʧʦʜʘʥʥʽ ʷʢ çhashïʜʝʨʝʚʦè. 

ʅʘʚʽʱʦ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ Blockchain? 

ʇʝʨʰʝ, ʟ ʯʠʤ ʘʩʦʮʽʶʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Blockchain ʫ ʩʬʝʨʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ï 

http://www.freecodecamp.org/news/how-to-build-a-
http://www.freecodecamp.org/news/how-to-build-a-
https://vc.ru/evrone/61488-hyperledge
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ʮʝ ʙʝʟʧʝʢʘ ʽ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ. ʅʘʩʧʨʘʚʜʽ, ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʨʝʻʩʪʨʫ ʚ IoT ʥʘʙʘʛʘʪʦ ʛʣʠʙʦʢʽ, ʘ ʪʦʤʫ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʤʘʪʠ 

ʚʝʣʠʢʠʡ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ. 

ʊʝʭʥʦʣʦʛʽʷ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʨʝʻʩʪʨʫ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ IoT ï 

ʧʨʠʩʪʨʦʾʚ ʚ ʤʝʨʝʞʽ ʪʘ ʫʩʫʥʫʪʠ ʧʨʠʩʫʪʥʽ ʦʙʤʝʞʝʥʥʷ ʽ ʨʠʟʠʢʠ ʜʣʷ IoT, ʧʦʚóʷʟʘʥʽ ʟ 

ʮʝʥʪʨʘʣʽʟʘʮʽʻʶ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʽ ʙʝʟʧʝʯʥʦ ʟʙʝʨʽʛʘʪʠ ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʚʟʘʻʤʦʜʽʾ ʨʽʟʥʠʭ IoT ï ʧʨʠʩʪʨʦʾʚ ʚ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ. 

ʉʘʤʝ ʨʦʟʧʦʜʽʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ Blockchain ʛʘʨʘʥʪʫʻ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʙʝʟʧʝʢʫ ʚʩʽʻʾ IoT ï 

ʩʠʩʪʝʤʠ. ɸʣʝ ʷʢʱʦ ʷʢʘʩʴ ʯʘʩʪʠʥʘ ʧʨʠʩʪʨʦʾʚ ʤʝʨʝʞʽ ʚʩʝ ʞ ʙʫʜʝ ʩʭʠʣʴʥʘ ʜʦ ʟʣʦʤʫ, ʮʝ ʥʝ 

ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʽʡ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Blockchain 

ʋ ʢʦʥʪʝʢʩʪʽ ʙʝʟʧʝʢʠ ʩʴʦʛʦʜʥʽ Blockchain ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʨʷʜʽ ʩʬʝʨ, ʚ ʷʢʠʭ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ. 

ʉʶʜʠ ʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

¶ ʋʧʨʘʚʣʽʥʥʷ ʘʫʪʝʥʪʠʬʽʢʘʮʽʻʶ; 

¶ ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʩʝʨʚʽʩʽʚ; 

¶ ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʝʧʦʜʽʣʴʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ; 

¶ ɹʝʟʧʝʯʥʠʡ ʟʚóʷʟʦʢ ʧʨʠʩʪʨʦʾʚ; 

¶ ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ; 

ʂʦʤʧʘʥʽʾ, ʷʢʽ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ Blockchain ʟ ʤʝʪʦʶ ʙʝʟʧʝʢʠ IoT 

REMME  

ʋʢʨʘʾʥʩʴʢʠʡ ʩʪʘʨʪʘʧ REMME ʨʦʟʨʦʙʠʚ ʧʨʦʪʦʢʦʣ ʥʘ ʦʩʥʦʚʽ Blockchain, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ IoT ï ʧʨʠʩʪʨʦʾʚ ʙʝʟ ʧʘʨʦʣʽʚ. 

IBM  

ʋ 2015 ʨʦʮʽ IBM ʧʦʯʘʣʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʢʦʤʧʘʥʽʻʶ Samsung, ʨʦʟʨʦʙʣʷʶʯʠ ʧʨʦʝʢʪ 

ADEPT ï ʘʚʪʦʥʦʤʥʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʟóʻʜʥʘʥʥʷ ʪʝʣʝʤʝʪʨʽʾ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻ ʩʦʙʦʶ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ Bitcoin, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʧʦʜʽʣʝʥʘ ʤʝʨʝʞʘ IoT ï 

ʧʨʠʩʪʨʦʾʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢʫ ʧʣʘʪʬʦʨʤʫ, ʧʨʠʩʪʨʦʾ ʘʚʪʦʤʘʪʠʯʥʦ ʩʧʦʚʽʱʘʶʪʴ ʧʨʦ ʩʢʣʘʜʥʦʱʽ ʚ 

ʨʦʙʦʪʽ ʽ ʟʘʚʘʥʪʘʞʫʶʪʴ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʧʨʦʙʣʝʤʠ. 

FILAMENT  

ʂʦʤʧʘʥʽʷ Filament ʨʦʟʨʦʙʠʣʘ ʧʨʠʩʪʨʽʡ TAP, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʛʦʨʪʘʪʠ ʙʝʟʧʝʯʥʫ 

ʙʝʟʜʨʦʪʦʚʫ ʤʝʨʝʞʫ ʜʣʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʽ ʟʙʠʨʘʪʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʚ ʤʘʩʰʪʘʙʽ ʤʝʛʘʧʦʣʽʩʫ. 

ʇʨʠʩʪʨʦʾ ʟóʻʜʥʫʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 15 ʢʤ, ʘ Blockchain ʜʦʟʚʦʣʷʻ ʾʤ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ. 

 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʽʪʝʨʘʪʫʨʘ: 

1. ʃʠ ʇʝʨʨʠ: ɸʨʭʠʪʝʢʪʫʨʘ ʀʥʪʝʨʥʝʪʘ ɺʝʱʝʡ. 
2. ɸʨʪʝʤ ʉʝʤʝʥʦʚʠʯ ɻʝʥʢʠʥ ɸʣʝʢʩʝʡ ɸ. ʄʠʭʝʝʚ ɹʣʦʢʯʝʡʥ: ʂʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ ʠ ʯʪʦ ʞʜʝʪ 

ʥʘʩ ʟʘʚʪʨʘ. 

3. https://iotconf.ru/ru/article/blokcheyn-i-iot-novaya-model-ekonomiki-i-biznesa-95606 

4. https://forklog.com/blokchejn-i-iot-perspektivy-vzaimodejstviya-i-problemy-na-puti- 

razvitiya/ 

5. https://www.statista.com/statistics/471264/iot-number-of-connected-devices-worldwide/ 

 
ʃʘʩʢʘʚʠʡ ɼ.ɺ. 
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ʄʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʧʨʘʮʶʻ ʟ ʢʘʤʝʨʦʶ ʽ ʜʝʪʝʢʪʦʨʦʤ ʦʙʣʠʯ çɯʥʪʝʣʝʢʪʫè. ʅʘ 

ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʨʦʙʦʪʠ ʜʝʪʝʢʪʦʨ ʦʙʣʠʯ ʚʠʟʥʘʯʘʻ ʧʦʷʚʫ ʚ ʢʘʜʨʽ ʦʩʦʙʠ ʽ ʟʘʭʦʧʣʶʻ ʡʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. ɼʘʣʽ ʤʦʞʣʠʚʽ ʜʚʽ ʩʭʝʤʠ ʨʦʙʦʪʠ ʤʦʜʫʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ: ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽ 

ʚʝʨʠʬʽʢʘʮʽʷ. ʋ ʨʝʞʠʤʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘʭʦʧʣʝʥʝ ʦʙʣʠʯʯʷ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʫʩʽʤʘ ʟʦʙʨʘʞʝʥʥʷʤʠ 

ʦʙʣʠʯ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʟ'ʷʩʦʚʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʥʘʷʚʥʽʩʪʴ ʣʶʜʠʥʠ ʚ 

ʙʘʟʽ ʜʘʥʠʭ ʥʝʙʘʞʘʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ʘʙʦ VIP-ʢʣʽʻʥʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʟʘʢʣʘʜʫ. ʋ ʨʝʞʠʤʽ ʚʝʨʠʬʽʢʘʮʽʾ 

ʦʙʣʠʯʯʷ ʣʶʜʠʥʠ, ʱʦ ʩʢʦʨʠʩʪʘʚʩʷ ʢʘʨʪʢʦʶ-ʧʝʨʝʧʫʩʪʢʦʶ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʦʩʦʙʠʩʪʦʩʪʽ ʜʣʷ ʧʨʦʭʦʜʫ ʯʝʨʝʟ ʪʫʨʥʽʢʝʪ ʘʙʦ ʜʚʝʨʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʟʘʤʢʦʤ, 

ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʬʦʪʦʛʨʘʬʽʻʶ ʚʣʘʩʥʠʢʘ ʧʨʦʧʫʩʢʫ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʤʦʞʥʘ ʟ'ʷʩʫʚʘʪʠ, ʯʠ ʻ ʣʶʜʠʥʘ, ʷʢʘ ʥʘʤʘʛʘʣʘʩʷ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ, ʪʠʤ, ʟʘ ʢʦʛʦ ʚʽʥ ʩʝʙʝ ʚʠʜʘʻ. ɺ 

ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʤʦʜʫʣʷ ʟʘʜʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʜʽʙʥʦʩʪʽ (ʫ ʚʽʜʩʦʪʢʘʭ), ʷʢʽ ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʨʜʦʥʘʤ ʪʘʢ ʟʚʘʥʠʭ ʟʦʥ ʩʭʦʞʦʩʪʽ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʟʘʜʘʥʥʷ ʪʨʴʦʭ ʟʦʥ: ʯʝʨʚʦʥʦʾ (ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ 

ʧʦʜʽʙʥʦʩʪʽ), ʞʦʚʪʦʾ (ʩʝʨʝʜʥʷ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ) ʽ ʟʝʣʝʥʦʶ (ʥʠʟʴʢʘ ʩʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ). ʇʨʠ 

ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥʽ ʧʦʜʽʙʥʦʩʪʽ ʨʦʟʧʽʟʥʘʥʝ ʦʙʣʠʯʯʷ, ʘ ʪʘʢʦʞ ʜʘʪʘ, ʯʘʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʥʦʤʝʨ 

ʢʘʤʝʨʠ, ʷʢʘ ʟʘʭʦʧʠʣʘ ʦʙʣʠʯʯʷ, ʽ ʚʽʜʩʦʪʦʢ ʩʭʦʞʦʩʪʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʨʦʟʧʽʟʥʘʥʠʭ ʦʙʣʠʯ. 

ʉʪʫʧʽʥʴ ʧʦʜʽʙʥʦʩʪʽ ʚʽʟʫʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʤʦʥʽʪʦʨʽ ʦʧʝʨʘʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʢʦʥʪʨʦʣʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʂʨʽʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʜʫʣʴ 

ʜʦʟʚʦʣʷʻ ʚʠʜʘʣʷʪʠ ʽʩʥʫʶʯʽ ʟʘʧʠʩʠ ʟ ʙʘʟʠ ʜʘʥʠʭ ʝʪʘʣʦʥʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʟ ʷʢʠʤʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦʨʽʚʥʷʥʥʷ, ʘʙʦ ʚʥʦʩʠʪʠ ʥʦʚʽ ʟʘʧʠʩʠ, ʱʦ ʤʽʩʪʷʪʴ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʣʶʜʠʥʠ: ʇɯɹ, 

ʚʽʜʜʽʣ, ʢʦʤʝʥʪʘʨ. ɺ ʷʢʦʩʪʽ ʝʪʘʣʦʥʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʮʠʬʨʦʚʘ 

ʬʦʪʦʛʨʘʬʽʷ, ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʚʘʥʪʘʞʝʥʘ ʚ ʙʘʟʫ ʜʘʥʠʭ ʤʦʜʫʣʷ, ʪʘʢ ʽ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʭʦʧʣʝʥʝ 

ʢʘʤʝʨʦʶ ʩʠʩʪʝʤʠ ʧʨʠ ʧʨʦʭʦʜʽ ʣʶʜʠʥʠ ʯʝʨʝʟ ʧʦʩʪ ʚʽʜʝʦʢʦʥʪʨʦʣʶ. ʄʦʜʫʣʴ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʚʽʨʠʪʠ ʦʜʥʫ ʬʦʪʦʛʨʘʬʽʶ ʘʙʦ ʚʩʽ ʬʦʪʦʛʨʘʬʽʾ ʚ ʙʘʟʽ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʙʽʦʤʝʪʨʠʯʥʠʭ 

ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ (ISO 197945). 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʫʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ 

ʄʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʘʜʘʯʘʭ ʢʦʥʪʨʦʣʶ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ. ɺʟʘʻʤʦʜʽʷ ʤʦʜʫʣʽʚ çɯʥʪʝʣʝʢʪʫè, ʟʘʜʽʷʥʠʭ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʥʘʣʘʰʪʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʣʦʛʫ çʇʨʘʚʠʣʘè (ʚʝʨʩʽʷ 4.8.0) ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʚ JScript. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ 

ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʚʝʨʠʬʽʢʘʮʽʾ. ʅʘ ʧʨʦʭʽʜʥʽʡ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʢʘʤʝʨʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʟʘʭʦʧʣʝʥʥʷ ʦʙʣʠʯ ʣʶʜʝʡ, ʰʦ ʚʭʦʜʷʪʴ, ʜʣʷ ʯʦʛʦ ʚ çɯʥʪʝʣʝʢʪè ʜʦ ʥʝʾ ʧʨʠʚ'ʷʟʫʻʪʴʩʷ ʜʝʪʝʢʪʦʨ 

ʦʙʣʠʯ ʽ ʤʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ. ʇʨʠ ʧʽʜʥʝʩʝʥʥʽ ʢʘʨʪʢʠ-ʧʝʨʝʧʫʩʪʢʠ ʜʦ ʟʯʠʪʫʚʘʯʘ 

ʟʘʧʫʩʢʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʩʮʝʥʘʨʽʡ. ɼʝʪʝʢʪʦʨ ʦʙʣʠʯ ʟʘʭʦʧʣʶʻ ʚʽʜʝʦʟʦʙʨʘʞʝʥʥʷ ʦʙʣʠʯʯʷ 

ʣʶʜʠʥʠ, ʱʦ ʚʭʦʜʠʪʴ. ʄʦʜʫʣʴ ʚʠʨʦʙʣʷʻ ʧʦʨʽʚʥʷʥʥʷ ʮʴʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʽ ʬʦʪʦʛʨʘʬʽʾ ʣʶʜʠʥʠ, 

ʷʢʽʡ ʥʘʣʝʞʠʪʴ ʢʘʨʪʘ, ʚʟʷʪʦʾ ʟ ʙʘʟʠ ʜʘʥʠʭ. ɼʘʣʽ ʤʦʞʣʠʚʦ ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʥʘʜʘʥʥʷ 

ʜʦʩʪʫʧʫ (ʚʽʜʢʨʠʪʪʷ ʪʫʨʥʽʢʝʪʘ ʘʙʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʟʘʤʢʘ ʥʘ ʜʚʝʨʷʭ) ʧʨʠ ʧʦʟʠʪʠʚʥʦʤʫ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽ ʟʘʙʦʨʦʥʘ ʜʦʩʪʫʧʫ ʚ ʨʘʟʽ ʥʠʟʴʢʦʛʦ ʩʪʫʧʝʥʷ ʩʭʦʞʦʩʪʽ. ɺ ʧʨʦʮʝʩʽ ʤʦʞʝ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʦʧʝʨʘʪʦʨ: ʥʘ ʝʢʨʘʥ ʚʠʚʦʜʠʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʟʘʭʦʧʣʝʥʦʛʦ ʦʙʣʠʯʯʷ, ʝʪʘʣʦʥʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʟ ʙʘʟʠ ʜʘʥʠʭ, ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʣʶʜʠʥʠ ʽ ʚʽʜʩʦʪʦʢ ʩʭʦʞʦʩʪʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʨʽʰʝʥʥʷ ʧʨʦ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʧʨʠʡʤʘʻ ʦʧʝʨʘʪʦʨ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʬʝʡʩ-ʢʦʥʪʨʦʣʶ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ 

ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʅʘ ʚʭʦʜʽ (ʥʘʧʨʠʢʣʘʜ, ʚ ʘʝʨʦʧʦʨʪ ʘʙʦ ʛʦʪʝʣʴ) ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʢʘʤʝʨʘ ʟ ʘʢʪʠʚʦʚʘʥʠʤ ʜʝʪʝʢʪʦʨʦʤ ʦʙʣʠʯ. ʇʨʠ ʧʦʷʚʽ ʣʶʜʠʥʠ ʚ ʾʾ ʧʦʣʝ ʟʦʨʫ ʟʦʙʨʘʞʝʥʥʷ 

ʦʙʣʠʯʯʷ ʟʘʭʦʧʣʶʻʪʴʩʷ ʽ ʧʦʨʽʚʥʶʻʪʴʩʷ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʝʥʦʾ ʙʘʟʦʶ ʜʘʥʠʭ - ʥʘʧʨʠʢʣʘʜ, 

ʙʘʟʦʶ VIP-ʢʣʽʻʥʪʽʚ ʘʙʦ ʥʝʙʘʞʘʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʦʙʣʠʯʯʷ, ʥʘ ʝʢʨʘʥ 

ʦʧʝʨʘʪʦʨʘ ʚʠʚʦʜʠʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʭʦʧʣʝʥʽ ʢʘʤʝʨʦʶ, ʟʦʙʨʘʞʝʥʥʷ ʟ ʙʘʟʠ, ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʽ 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʥʝʩʝʥʠʡ ʢʦʤʝʥʪʘʨ, ʚ ʷʢʦʤʫ ʤʦʞʝ ʟʥʘʯʠʪʠʩʷ, ʜʦ ʷʢʦʾ ʛʨʫʧʠ ʥʘʣʝʞʠʪʴ ʜʘʥʘ 

ʣʶʜʠʥʘ. ʗʢʱʦ ʦʩʦʙʘ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʧʝʚʥʦʶ ʙʘʟʦʶ, ʥʘʧʨʠʢʣʘʜ, ʙʘʟʦʶ ʥʝʙʘʞʘʥʠʭ 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʪʦ ʢʦʤʝʥʪʘʨ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʠʡ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʩʦʙʠ ʦʟʥʘʯʘʻ ʡʦʛʦ ʧʨʠʥʘʣʝʞʥʽʩʪʴ 

ʜʦ ʮʽʻʾ ʛʨʫʧʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʨʦʙʣʷʪʴʩʷ ʧʦʜʘʣʴʰʽ ʜʽʾ: ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʣʶʜʠʥʘ ʻ VIP- 

ʢʣʽʻʥʪʦʤ, ʦʧʝʨʘʪʦʨ ʚʠʢʣʠʢʘʻ ʤʝʥʝʜʞʝʨʘ, ʷʢʱʦ ʞ ʚʽʥ ʻ ʥʝʙʘʞʘʥʠʤ ʚʽʜʚʽʜʫʚʘʯʝʤ, ʡʦʤʫ 

ʚʽʜʤʦʚʣʷʶʪʴ ʫ ʚʽʜʚʽʜʫʚʘʥʥʽ ʟʘʢʣʘʜʫ. 
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ʄʦʜʫʣʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʽ ʚ ʽʥʰʠʭ ʟʘʚʜʘʥʥʷʭ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʘʚʪʦʤʘʪʠʯʥʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʦʩʦʙʠ. ʇʣʘʪʬʦʨʤʘ çɯʥʪʝʣʝʢʪè ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʙʫʜʴ-ʷʢʽ 

ʩʮʝʥʘʨʽʾ, ʱʦ ʟʘʜʽʶʪʴ ʙʫʜʴ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʫ ʙʝʟʧʝʢʠ. ɺʠʜ 

ʩʮʝʥʘʨʽʶ, ʩʪʫʧʽʥʴ ʫʯʘʩʪʽ ʚ ʥʴʦʤʫ ʦʧʝʨʘʪʦʨʘ ʽ ʚʟʘʻʤʦʜʽʷ ʤʦʜʫʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʟ ʽʥʰʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʤʦʜʫʣʷʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʧʝʨʝʜ ʢʦʤʧʣʝʢʩʦʤ ʙʝʟʧʝʢʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙ'ʻʢʪʘ. 

 
 

ʊʦʢʘʨʯʫʢ ɸ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʅɽʁʈʆʄɽʈɽɾɯ 

 

ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ- ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʝʡʨʦʥʽʚ, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʩʠʥʘʧʩʘʤʠ. ʉʇʈ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʻ: ʢʣʘʩʠʬʽʢʘʮʽʷ, ʧʨʦʨʦʢʫʚʘʥʥʷ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ. 

ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ - ʮʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʝʡʨʦʥʽʚ, ʟ'ʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʩʠʥʘʧʩʘʤʠ. ɿʘʚʜʷʢʠ 

ʪʘʢʽʡ ʩʪʨʫʢʪʫʨʽ, ʤʘʰʠʥʘ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʥʘʚʽʪʴ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʨʽʟʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘʢʦʞ ʟʜʘʪʥʽ ʥʝ ʪʽʣʴʢʠ ʘʥʘʣʽʟʫʚʘʪʠ ʚʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʾʾ ʟʽ ʩʚʦʻʾ ʧʘʤ'ʷʪʽ. ʅʝʡʨʦʤʝʨʝʞʘ ʮʝ ʤʘʰʠʥʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʦʟʢʫ ʣʶʜʠʥʠ, ʚ 

ʷʢʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʣʴʡʦʥʠ ʥʝʡʨʦʥʽʚ ʧʝʨʝʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʠʯʥʠʭ 

ʽʤʧʫʣʴʩʽʚ. 

ʗʢʽ ʙʫʚʘʶʪʴ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ? 

ʉʇʈ (ʤʝʨʝʞʘ ʧʨʷʤʦʛʦ ʧʦʰʠʨʝʥʥʷ) ʷʢ ʚʠʧʣʠʚʘʻ ʟ ʥʘʟʚʠ ʮʝ ʤʝʨʝʞʘ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʟ'ʻʜʥʘʥʥʷʤ ʥʝʡʨʦʥʥʠʭ ʰʘʨʽʚ, ʚ ʥʽʡ ʽʥʬʦʨʤʘʮʽʷ ʟʘʚʞʜʠ ʡʜʝ ʪʽʣʴʢʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ? 

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ 

ʘʥʘʣʽʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ ʧʦʜʽʙʥʠʭ ʪʠʤ, ʱʦ ʨʦʙʠʪʴ ʣʶʜʩʴʢʠʡ ʤʦʟʦʢ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʻ: 

ʂʣʘʩʠʬʽʢʘʮʽʷ - ʨʦʟʧʦʜʽʣ ʜʘʥʠʭ ʧʦ ʧʘʨʘʤʝʪʨʘʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʚʭʽʜ ʜʘʻʪʴʩʷ ʥʘʙʽʨ ʣʶʜʝʡ ʽ 

ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ, ʢʦʤʫ ʟ ʥʠʭ ʜʘʚʘʪʠ ʢʨʝʜʠʪ, ʘ ʢʦʤʫ ʥʽ. ʎʶ ʨʦʙʦʪʫ ʤʦʞʝ ʟʨʦʙʠʪʠ ʥʝʡʨʦʥʥʘ 

ʤʝʨʝʞʘ, ʘʥʘʣʽʟʫʶʯʠ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ: ʚʽʢ, ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʢʨʝʜʠʪʥʘ ʽʩʪʦʨʽʷ ʽ ʪʜ. 

ʇʝʨʝʜʙʘʯʝʥʥʷ - ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʪʫʧʥʠʡ ʢʨʦʢ. ʅʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʘʥʥʷ ʘʙʦ 

ʧʘʜʽʥʥʷ ʘʢʮʽʡ, ʛʨʫʥʪʫʶʯʠʩʴ ʥʘ ʩʠʪʫʘʮʽʾ ʥʘ ʬʦʥʜʦʚʦʤʫ ʨʠʥʢʫ. 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ - ʚ ʜʘʥʠʡ ʯʘʩ, ʩʘʤʝ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ Google, ʢʦʣʠ ʚʠ ʰʫʢʘʻʪʝ ʬʦʪʦ ʘʙʦ ʚ ʢʘʤʝʨʘʭ ʪʝʣʝʬʦʥʽʚ, ʢʦʣʠ ʚʦʥʦ 

ʚʠʟʥʘʯʘʻ ʧʦʣʦʞʝʥʥʷ ʚʘʰʦʛʦ ʦʙʣʠʯʯʷ ʽ ʚʠʜʽʣʷʻ ʡʦʛʦ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ. 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

https://habr.com/ru/post/312450/ 
 

ʇʽʩʥʷ ɸ.ʄ. 
 

ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʀʅʎʀʇɯɺ ʈʆɹʆʊʀ SSH-ʊʋʅɽʃʖ 

 
ɯʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʜʦʜʘʪʢʽʚ ʥʘ ʙʘʟʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʚóʟʢʫ ʚ ʨʽʟʥʠʭ 

ʘʩʧʝʢʪʘʭ ʞʠʪʪʷ ʧʨʠʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʧʝʨʝʜʘʥʦʛʦ ʪʨʘʬʽʢʫ ʽ ʦʜʥʦʯʘʩʥʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʈʝʘʢʮʽʻʶ ʥʘ ʮʝ ʩʪʘʣʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʤʝʪʦʜʦʤ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʻ ʰʠʬʨʫʚʘʥʥʷ ʘʣʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʰʠʬʨʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʬʽʢʦʤ ʽ ʙʝʟʧʝʢʦʶ ʤʝʨʝʞʽ ʩʪʘʻ ʩʢʣʘʜʥʽʰʝ ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʚʤʽʩʪʫ ʟʘʰʠʬʨʦʚʘʥʠʭ ʧʘʢʝʪʽʚ 

https://habr.com/ru/post/312450/
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ɹʝʟʧʝʢʘ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʠʚʦʚʠʞʥʘ ʧʨʘʢʪʠʯʥʽʩʪʴ - ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ SSH. ʉʘʤʝ ʮʝ 

ʚʠʛʽʜʥʦ ʚʽʜʨʽʟʥʷʻ SSH-ʜʦʩʪʫʧ ʚʽʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʚʝʨʘʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʚʝʙ-ʨʝʩʫʨʩʘʤʠ ʯʠ ʦʙʣʘʜʥʘʥʥʷʤ [1]. 

ʅʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʚʝʙ-ʨʝʩʫʨʩʫ ʯʝʨʝʟ SSH - ʥʝʟʤʽʥʥʦ ʩʫʧʨʦʚʦʜʞʫʻ ʟʜʘʯʫ ʩʘʡʪʫ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ. ɿʥʘʪʠ ʽ ʚʤʽʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ SSH - ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʩʢʣʘʜʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ 

ʩʫʯʘʩʥʦʛʦ ʬʘʭʽʚʮʷ. 

SSH-ʪʫʥʝʣʽ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 2-ʭ ʥʝʟʘʣʝʞʥʠʭ ʟʘʚʜʘʥʴ: 

1. ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʟʘʭʠʱʝʥʦʤʫ ʢʘʥʘʣʫ 

2. ʉʪʚʦʨʝʥʥʷ ʩʧʦʣʫʯʥʦʛʦ ʤʦʩʪʫ (ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʦʩʪʽʚ) ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ ʯʝʨʝʟ 
ʧʨʦʤʽʞʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʪʘʢ ʷʢ ʢʣʽʻʥʪ ʤʦʞʝ ʥʝ ʤʘʪʠ ʧʨʷʤʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʚʝʨʘ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʻ ʜʨʫʛʦʨʷʜʥʦʶ ʘʙʦ ʟʦʚʩʽʤ ʥʝ ʧʦʪʨʽʙʥʦ. 

SSH-ʪʫʥʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʷʢ ʚ ʨʝʞʠʤʽ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʦʢʨʝʤʠʭ TCP- 

ʧʦʨʪʽʚ (Port forwarding), ʪʘʢ ʽ ʚ ʨʝʞʠʤʽ ʩʧʨʘʚʞʥʽʭ VPN-ʪʫʥʝʣʽʚ ʯʝʨʝʟ ʚʽʨʪʫʘʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ, 

ʢʦʣʠ ʧʝʨʝʜʘʚʘʪʠʩʷ ʤʦʞʝ ʪʨʘʬʽʢ ʙʫʜʴ-ʷʢʠʭ ʧʨʦʪʦʢʦʣʽʚ ʽ ʟ ʙʫʜʴ-ʷʢʠʭ ʧʦʨʪʽʚ. ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ 

ʤʥʦʶ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʝʨʰʠʡ ʨʝʞʠʤ. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʉʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟ`ʻʜʥʘʥʥʷ ʢʣʽʻʥʪ/ʩʝʨʚʝʨ 

 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʨʝʞʠʤʽ Port Forwarding ʧʘʢʝʪ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʭʽʜʥʠʡ ʧʦʨʪ ʪʫʥʝʣʶ, 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʝʨʝʜʘʥʠʡ ʚ ʥʝʟʤʽʥʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘ ʡʦʛʦ ʚʠʭʽʜʥʠʡ ʧʦʨʪ. ʊʘʢʘ ʩʭʝʤʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʽ ʽʥʪʝʨʥʝʪ-ʰʣʶʟʽʚ: ʧʘʢʝʪʠ ʟ ʦʜʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʽʥʰʠʡ 

ʙʝʟ ʟʤʽʥʠ ʽ ʘʥʘʣʽʟʫ[2,3]. ʊʘʢʠʤ ʯʠʥʦʤ, SSH-ʢʘʥʘʣ ʚ ʮʴʦʤʫ ʨʝʞʠʤʽ ʟ ʫʩʽʻʶ ʡʦʛʦ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʥʘʛʘʜʫʻ ʚʽʨʪʫʘʣʴʥʠʡ ʰʣʶʟ ʟ ʚʭʽʜʥʠʤ ʽ ʚʠʭʽʜʥʠʤ ʽʥʪʝʨʬʝʡʩʘʤʠ, ʘʣʝ ʪʽʣʴʢʠ 

ʟʘ ʢʦʥʢʨʝʪʥʦʶ ʧʘʨʽ TCP-ʧʦʨʪʽʚ. 

ʉʪʨʽʣʢʦʶ ʟʘʟʥʘʯʝʥʠʡ ʥʘʧʨʷʤʦʢ ʽʥʽʮʽʶʚʘʥʥʷ SSH-ʩʝʩʽʾ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʽʥʽʮʽʘʪʦʨʦʤ 

ʟ'ʻʜʥʘʥʥʷ ʚʠʩʪʫʧʘʻ ʂʣʽʻʥʪ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʴʦʤʫ PuTTY. 

ʅʘʚʝʜʝʥʘ ʚʠʱʝ ʩʭʝʤʘ ʻ ʙʘʟʦʚʦʶ, ʚ ʷʢʽʡ ʚʟʘʻʤʦʜʽʶʪʴ ʣʠʰʝ 2 ʫʯʘʩʥʠʢʘ ʢʣʽʻʥʪ ʽ ʩʝʨʚʝʨ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʞ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʩʝʨʚʝʨʦʤ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʧʨʦʤʽʞʥʠʭ ʭʦʩʪʽʚ. ɯ ʜʦ ʧʦʪʨʘʧʣʷʥʥʷ ʥʘ 

ʚʭʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʪʫʥʝʣʶ ʽ ʧʽʩʣʷ ʚʠʭʦʜʫ ʟ ʥʴʦʛʦ ʧʘʢʝʪʠ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʧʦ ʥʝʟʘʭʠʱʝʥʠʤ 

ʢʘʥʘʣʘʤ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʟ SSH-ʧʨʦʪʦʢʦʣʫ ʙʫʜʝ ʧʦʪʨʽʙʝʥ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʥʘ SSH- 

ʩʝʨʚʝʨʽ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-ʷʢʠʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʙʝʟ ʷʢʠʭ ʙʠ ʪʦ ʥʝ ʙʫʣʦ ʧʨʘʚ ʽ ʥʘʚʽʪʴ ʙʝʟ 

ʰʝʣʣʘ, ʷʢʱʦ ʚʠ ʚʽʜʢʨʠʚʘʻʪʝ ʥʘ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʥʝʧʨʽʚʝʣʽʛʽʨʦʚʘʥʥʠʝ ʧʦʨʪʠ ʚʽʜ 1024 ʽ ʚʠʱʝ. 

ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʠʡ ʨʫʪʦʚʠʡ ʜʦʩʪʫʧ ʽ ʟʥʘʯʝʥʥʷ ʜʠʨʝʢʪʠʚʠ PermitRootLogin ʨʽʚʥʝ 

yes ʘʙʦ without-password. 
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ʐʝʨʝʤʝʪ ɺ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʉʊɯʃʔʅʀʂʆɺʀʁ ɿɺ`ʗɿʆʂ 

ʉʪʽʣʴʥʠʢʦʚʠʡ ʟʚ&apos;ʷʟʦʢ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʢʦʨʠʩʥʠʭ ʚʠʥʘʭʦʜʽʚ ʣʶʜʩʪʚʘ 

- ʧʦʨʷʜ ʟ ʢʦʣʝʩʦʤ, ʝʣʝʢʪʨʠʢʦʶ, ʽʥʪʝʨʥʝʪʦʤ ʽ ʢʦʤʧ&apos;ʶʪʝʨʦʤ. ɯ ʣʠʰʝ ʟʘ ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ 

ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʧʝʨʝʞʠʣʘ ʮʽʣʠʡ ʨʷʜ ʨʝʚʦʣʶʮʽʡ. ɿ ʯʦʛʦ ʧʦʯʠʥʘʣʦʩʷ ʙʝʟʜʨʦʪʦʚʝ ʩʧʽʣʢʫʚʘʥʥʷ, ʷʢ 

ʧʨʘʮʶʶʪʴ ʩʪʽʣʴʥʠʢʠ ʽ ʷʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʢʨʠʻ ʥʦʚʠʡ ʤʦʙʽʣʴʥʠʡ ʩʪʘʥʜʘʨʪ 5G? 

ɯʜʝʷ ʩʪʽʣʴʥʠʢʦʚʦʛʦ ʟʚ&apos;ʷʟʢʫ ʙʫʣʘ ʚʠʩʫʥʫʪʘ ʚ 1947 ʨʦʮʽ - ʥʘʜ ʥʝʶ ʧʨʘʮʶʚʘʣʠ 

ʽʥʞʝʥʝʨʠ ʟ Bell Labs ɼʫʛʣʘʩ ʈʠʥʛ ʽ ʈʝʡ ʗʥʛ. ʆʜʥʘʢ ʨʝʘʣʴʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʚʪʽʣʝʥʥʷ ʩʪʘʣʠ 

ʚʠʤʘʣʴʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʥʘ ʧʦʯʘʪʢʫ 1970-ʭ ʨʦʢʽʚ 

ɺʧʝʨʰʝ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥʥʠʡ ʨʘʜʽʦʟʚ&apos;ʷʟʦʢ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʉʐɸ ʚ  1921 

ʨʦʮʽ ʧʦʣʽʮʽʻʶ ɼʝʪʨʦʡʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʣʘ ʦʜʥʦʙʽʯʥʠʡ ʜʠʩʧʝʪʯʝʨʩʴʢʠʡ ʟʚ&apos;ʷʟʦʢ ʫ 

ʜʽʘʧʘʟʦʥʽ 2 ʄɻʮ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʝʨʝʜʘʚʘʯʘ ʜʦ ʧʨʠʡʤʘʯʽʚ, 

ʫʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʘʚʪʦʤʘʰʠʥʘʭ. 

ʋ ʉʈʉʈ ʧʝʨʰʠʡ ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ ʤʦʙʽʣʴʥʦʛʦ ʜʫʧʣʝʢʩʥʦʛʦ ʪʝʣʝʬʦʥʫ ʃʂ-1 ʪʘ ʙʘʟʦʚʫ 

ʩʪʘʥʮʽʶ ʜʦ ʥʴʦʛʦ ʩʪʚʦʨʠʚ ʫ 1957 ʨʦʮʽ ʤʦʩʢʦʚʩʴʢʠʡ ʽʥʞʝʥʝʨ ʃ. ɯ. ʂʫʧʨʠʷʥʦʚʠʯ. ʄʦʙʽʣʴʥʠʡ 

ʨʘʜʽʦʪʝʣʝʬʦʥ ʚʘʞʠʚ ʙʣʠʟʴʢʦ 3 ʢʛ ʽ ʤʘʚ ʨʘʜʽʫʩ ʜʽʾ 20-30 ʢʤ. ʋ 1958 ʨʦʮʽ ʂʫʧʨʽʷʥʦʚʠʯ ʩʪʚʦʨʠʚ 

ʚʜʦʩʢʦʥʘʣʝʥʫ ʤʦʜʝʣʴ ʘʧʘʨʘʪʘ ʚʘʛʦʶ 0,5 ʢʛ. 

ʋʩʧʽʰʥʝ ʢʦʤʝʨʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʣʴʥʠʢʦʚʠʡ ʟʚ&apos;ʷʟʦʢ ʚʧʝʨʰʝ ʟʘʟʥʘʚ ʫ 

ʌʽʥʣʷʥʜʽʾ, ʚ 1971 ʨʦʮʽ ʙʫʣʘ ʟʘʧʫʱʝʥʘ ʤʝʨʝʞʘ Autoradiopuhelin (ARP). ɼʦ 1978 ʨʦʢʫ ʚʦʥʘ ʚʞʝ 

ʧʦʢʨʠʣʘ 100 % ʪʝʨʠʪʦʨʽʾ ʌʽʥʣʷʥʜʽʾ, ʜʽʘʤʝʪʨ ʩʪʽʣʴʥʠʢʽʚ ʩʷʛʘʚ 30 ʢʤ. ɺ 1986 ʨʦʮʽ ʤʝʨʝʞʝʶ 

ʢʦʨʠʩʪʫʚʘʣʠʩʴ ʧʦʥʘʜ 30 ʪʠʩ. ʘʙʦʥʝʥʪʽʚ. 

ʇʝʨʰʽ ʤʦʙʽʣʴʥʠʢʠ ʧʨʘʮʶʚʘʣʠ ʟ ʪʝʭʥʦʣʦʛʽʻʶ 1G - ʮʝ ʥʘʡʧʝʨʰʝ ʧʦʢʦʣʽʥʥʷ ʩʪʽʣʴʥʠʢʦʚʦʛʦ 

ʟʚ&apos;ʷʟʢʫ, ʷʢʝ ʩʧʠʨʘʣʦʩʷ ʥʘ ʘʥʘʣʦʛʦʚʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʪʘʥʜʘʨʪʠ. 

ɺ 1991 ʨʦʮʽ ʧʨʝʜʩʪʘʚʠʣʠ 2G - ʛʦʣʦʚʥʠʤ ʩʪʘʥʜʘʨʪʦʤ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʘʚ GSM  

(Global System for Mobile Communications). ɼʘʥʠʡ ʩʪʘʥʜʘʨʪ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʡ ʜʦʩʽ. 

ʋ 2000 ʨʦʮʽ ʩʪʘʚ ʧʦʰʠʨʶʚʘʪʠʩʷ ʩʪʘʥʜʘʨʪ 3G. ʄʦʙʽʣʴʥʠʡ ʟʚ&apos;ʷʟʦʢ ʪʨʝʪʴʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʙʫʜʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʘʢʝʪʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ɼʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʚʽʜʝʦʪʝʣʝʬʦʥʥʠʡ ʟʚ&apos;ʷʟʦʢ, ʰʚʠʜʢʦʩʪʽ ʚʠʩʪʘʯʘʻ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʧʦʪʦʢʦʚʦʛʦ ʚʽʜʝʦ. 

ɿʚ&apos;ʷʟʦʢ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʥʷ - 4G. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ 4G 1 ɻʙʽʪ/ʩʝʢ. ʜʣʷ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʨʤʽʥʘʣʽʚ ʽ 100 ʄʙʽʪ/ʩʝʢ. ʜʣʷ ʤʦʙʽʣʴʥʠʭ. 

ʇ&apos;ʷʪʝ ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ - 5G - ʦʙʽʮʷʻ ʩʪʘʪʠ ʦʩʦʙʣʠʚʦ ʧʨʦʨʠʚʥʠʤ. 

ʂʘʞʫʪʴ, ʩʘʤʝ ʟʘʚʜʷʢʠ ʡʦʤʫ ʙʝʟʧʽʣʦʪʥʽ ʘʚʪʦ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʽ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʘʢʪʠʚʥʦ 

ʫʚʽʡʜʫʪʴ ʚ ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʽʷ ʟʚ&apos;ʷʟʢʫ ʧ&apos;ʷʪʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʘʢʪʠʚʥʦ ʪʝʩʪʫʻʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʄʘʩʦʚʠʡ ʟʘʧʫʩʢ ʦʯʽʢʫʻʪʴʩʷ ʚ 2020 ʨʦʮʽ. 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʩʪʽʣʴʥʠʢʦʚʦʾ ʤʝʨʝʞʽ ð ʮʝ ʩʪʽʣʴʥʠʢʦʚʽ ʪʝʣʝʬʦʥʠ ʽ ʙʘʟʦʚʽ ʩʪʘʥʮʽʾ. 

ɹʘʟʦʚʽ ʩʪʘʥʮʽʾ ʟʚʠʯʘʡʥʦ ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘ ʜʘʭʘʭ ʙʫʜʠʥʢʽʚ ʽ ʦʢʨʝʤʠʭ ʚʝʞʘʭ. ʋʚʽʤʢʥʝʥʠʡ 

ʩʪʽʣʴʥʠʢʦʚʠʡ ʪʝʣʝʬʦʥ ʧʨʦʩʣʫʭʦʚʫʻ ʨʘʜʽʦʝʬʽʨ, ʰʫʢʘʶʯʠ ʩʠʛʥʘʣ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʪʝʣʝʬʦʥ ʧʦʩʠʣʘʻ ʩʪʘʥʮʽʾ ʩʚʽʡ ʫʥʽʢʘʣʴʥʠʡ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʢʦʜ. ʊʝʣʝʬʦʥ ʽ ʩʪʘʥʮʽʷ 

ʧʽʜʪʨʠʤʫʶʪʴ ʧʦʩʪʽʡʥʠʡ ʨʘʜʽʦʢʦʥʪʘʢʪ, ʧʝʨʽʦʜʠʯʥʦ ʦʙʤʽʥʶʶʯʠʩʴ ʧʘʢʝʪʘʤʠ ʜʘʥʠʭ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʥʪʨʦʣʝʨ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ (BSC) ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʜʦ 

60 ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ. ɿʚ&apos;ʷʟʦʢ ʤʽʞ ʙʘʟʦʚʦʶ ʩʪʘʥʮʽʻʶ ʪʘ ʢʦʥʪʨʦʣʝʨʦʤ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʯʝʨʝʟ ʨʘʜʽʦʨʝʣʝʡʥʠʡ ʢʘʥʘʣ ʘʙʦ ʧʦ ʦʧʪʚʦʣʦʢʦʥʥʦʤʫ ʢʘʙʝʣʶ. 

ʎʽʣʦʜʦʙʦʚʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʢʦʤʫʪʘʪʦʨʘʤʠ ʽ ʢʦʥʪʨʦʣʝʨʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʎʝʥʪʨʫ 

ʢʦʥʪʨʦʣʶ ʤʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ð ʜʦʧʦʤʽʞʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʤʘʻ ʧʨʠʟʥʘʯʝʥʥʷ 
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ʟʘʧʦʙʽʛʘʪʠ ʡ ʫʩʫʚʘʪʠ ʥʝʰʪʘʪʥʽ ʩʠʪʫʘʮʽʾ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʩʪʽʣʴʥʠʢʦʚʦʾ ʤʝʨʝʞʽ, 

ʟʙʠʨʘʪʠ ʡ ʦʙʨʦʙʣʷʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʟʘʧʠʪʘʤʠ ʘʙʦʥʝʥʪʽʚ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʥʘʙʨʘʪʠ ʥʦʤʝʨ ʘʜʨʝʩʘʪʘ, ʪʝʣʝʬʦʥ ʟʚ&apos;ʷʟʫʻʪʴʩʷ ʟ ʥʘʡʙʣʠʞʯʦʶ 

ʙʘʟʦʚʦʶ ʩʪʘʥʮʽʻʶ ʩʣʫʞʙʦʚʠʤ ʢʘʥʘʣʦʤ ʽ ʧʦʜʘʻ ʟʘʧʠʪ ʚʠʜʽʣʠʪʠ ʛʦʣʦʩʦʚʠʡ ʢʘʥʘʣ. ɹʘʟʦʚʘ 

ʩʪʘʥʮʽʷ ʚʽʜʧʨʘʚʣʷʻ ʟʘʧʠʪ ʥʘ ʢʦʥʪʨʦʣʝʨ (BSC), ʘ ʪʦʡ ʧʝʨʝʘʜʨʝʩʫʻ ʡʦʛʦ ʥʘ ʢʦʤʫʪʘʪʦʨ (MSC). 

ʂʦʤʫʪʘʪʦʨ ʟʚʽʨʠʪʴʩʷ ʟ Home Location Register (HLR), ʟ&apos;ʷʩʫʻ, ʜʝ ʚ ʮʝʡ ʯʘʩ ʟʥʘʭʦʜʠʪʴʩʷ 

ʘʜʨʝʩʘʪ, ʽ ʧʝʨʝʚʝʜʝ ʜʟʚʽʥʦʢ ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʢʦʤʫʪʘʪʦʨ, ʟʚʽʜʢʠ ʪʦʡ ʡʦʛʦ ʧʝʨʝʧʨʘʚʠʪʴ ʥʘ 

ʢʦʥʪʨʦʣʝʨ, ʘ ʧʦʪʽʤ ʥʘ ʙʘʟʦʚʫ ʩʪʘʥʮʽʶ. 

ʗʢʱʦ ʩʪʽʣʴʥʠʢʦʚʠʡ ʪʝʣʝʬʦʥ ʚʠʭʦʜʠʪʴ ʽʟ ʧʦʣʷ ʜʽʾ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ (ʨʘʜʽʫʩ ʜʦ 35 ʢʤ), ʚʽʥ 

ʥʘʣʘʛʦʜʞʫʻ, ʧʨʠ ʘʢʪʠʚʥʽʡ ʫʯʘʩʪʽ ʩʘʤʦʾ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, ʟʚ&apos;ʷʟʦʢ ʟ ʽʥʰʦʶ. ʊʝʣʝʬʦʥ ʤʦʞʝ 

ʚʠʤʽʨʶʚʘʪʠ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʚʽʜ 32 ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ ʦʜʥʦʯʘʩʥʦ. ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ 6 ʥʘʡʢʨʘʱʠʭ 

ʟʘ ʨʽʚʥʝʤ ʩʠʛʥʘʣʫ ʚʽʥ ʚʽʜʧʨʘʚʣʷʻ ʧʦ ʩʣʫʞʙʦʚʦʤʫ ʢʘʥʘʣʫ, ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʫ 

ʦʜʥʽʻʶ ʩʪʘʥʮʽʻʶ ʽʥʰʽʡ ð ʭʝʥʜʦʚʝʨ. 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʄɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇɽʈɽɼʋʄʆɺʀ ʌʆʈʄʋɺɸʅʅʗ ʂʆʅʎɽʇʎɯɰ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ 

 

ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʩʽ ʩʧʦʩʪʝʨʝʞʫʚʘʥʽ ʬʦʨʤʠ ʢʦʤʫʥʽʢʘʮʽʡ ʟʚʦʜʷʪʴʩʷ ʘʙʦ ʜʦ ʩʭʝʤʠ 

ʣʶʜʠʥʘ-ʣʶʜʠʥʘ, ʘʙʦ ʣʶʜʠʥʘ-ʧʨʠʩʪʨʽʡ. ɸʣʝ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ (IoT) ʧʨʦʧʦʥʫʻ ʥʘʤ ʢʦʣʦʩʘʣʴʥʝ 

ɯʥʪʝʨʥʝʪ-ʤʘʡʙʫʪʥʻ, ʚ ʷʢʦʤʫ ʟ&apos;ʷʚʣʷʪʴʩʷ ʢʦʤʫʥʽʢʘʮʽʾ ʪʠʧʫ ʤʘʰʠʥʘ-ʤʘʰʠʥʘ (M2M). ʎʝ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʦʙʩʷʛʽʚ ʦʙ`ʻʜʥʘʥʥʷ ʚʩʽʭ ʢʦʤʫʥʽʢʘʮʽʡ ʚ ʟʘʛʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʜʦʟʚʦʣʷʶʯʠ ʥʝ ʪʽʣʴʢʠ ʫʧʨʘʚʣʷʪʠ ʚʩʽʤ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʚʢʦʣʦ ʥʘʩ, ʘʣʝ ʽ ʥʘʜʘʶʯʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʮʠʭ ʨʝʯʝʡ. 

ʇʦʥʷʪʪʷ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʚʩʝ ʛʣʠʙʰʝ ʧʨʦʥʠʢʘʻ ʚ ʨʽʟʥʽ ʩʬʝʨʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʽ ʩʧʨʠʷʻ ʽʩʪʦʪʥʦ ʷʢʽʩʥʦʾ ʟʤʽʥʠ ʛʦʩʧʦʜʘʨʩʴʢʠʭ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʘʥʽ ʟʤʽʥʠ ʚʝʜʫʪʴ ʜʦ ʟʥʘʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʚʠʯʥʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʙʫʪʫ, ʧʨʠʯʦʤʫ ʥʝ ʪʽʣʴʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʝʚʦʣʶʮʽʾ. ɺʦʥʠ 

ʪʷʛʥʫʪʴ ʟʘ ʩʦʙʦʶ ʨʷʜ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʨʠʟʠʢʽʚ ʽ ʥʝʙʝʟʧʝʢ, ʦʩʢʽʣʴʢʠ ʟʙʦʾ ʽ ʚʽʜʤʦʚʠ ʚ ʪʘʢʠʭ 

ʩʠʩʪʝʤʘʭ, ʚʠʢʣʠʢʘʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʦʤʠʣʢʘʤʠ ʘʙʦ ʥʘʚʤʠʩʥʠʤʠ ʜʽʷʤʠ, ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʥʝ 

ʪʽʣʴʢʠ ʜʦ ʧʨʷʤʦʛʦ ʘʙʦ ʥʝʧʨʷʤʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʘʙʦ ʝʢʦʥʦʤʽʯʥʠʤ ʟʙʠʪʢʦʤ, ʘʣʝ ʽ ʜʦ 

ʟʘʧʦʜʽʷʥʥʷ ʰʢʦʜʠ ʟʜʦʨʦʚ&apos;ʶ ʘʙʦ ʞʠʪʪʶ ʣʶʜʠʥʠ. ɼʘʥʠʡ ʪʝʨʤʽʥ ʦʧʠʩʫʻ ʰʠʨʦʢʝ ʢʦʣʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʪʦʢʦʣʽʚ ʟʚ&apos;ʷʟʢʫ, ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʘʨʭʽʪʝʢʪʫʨ ʩʠʩʪʝʤ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʞʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ (Machine-to-machine, M2M) ʚ ʧʨʦʮʝʩʽ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ [1]. ʆʩʢʽʣʴʢʠ ʨʦʟʛʣʷʥʫʪʘ ʪʝʨʤʽʥʦʣʦʛʽʷ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʥʷ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʬʽʮʽʡʥʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʥʝ ʤʘʻ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʜʦʧʦʚʥʶʶʪʴ ʫʪʦʯʥʝʥʥʷ: 

ʧʽʜ ʤʽʞʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ɯʈ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʦʙʤʽʥ 

ʜʘʥʠʤʠ ʤʽʞ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʠʤʠ ʘʙʦ ʜʦʚʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʽ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʽʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ʇʝʨʝʜʫʤʦʚʘʤʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ɯʈ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʯʘʩʥʦʛʦ 

ʪʝʣʝʤʝʪʨʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʥʦʩʠʪʠ ʪʝʣʝʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʜʦ ʢʘʪʝʛʦʨʽʾ ɯʈ ʥʝʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ 

ʨʦʟʛʣʷʥʫʪʘ ʢʦʥʮʝʧʮʽʷ ʧʝʨʝʜʙʘʯʘʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʢʦʤʫʥʽʢʘʮʽʾ ʽ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟ ʫʯʘʩʪʽ 
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ʣʶʜʠʥʠ, ʘ ʪʝʣʝʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʨʠʧʫʩʢʘʶʪʴ ʨʝʘʣʽʟʘʮʽʶ 

ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʦʙ&apos;ʻʢʪʘʤʠ, ʩʠʩʪʝʤʘʤʠ ʽ ʤʝʭʘʥʽʟʤʘʤʠ 

ʦʧʝʨʘʪʦʨʦʤ ʥʘ ʚʽʜʩʪʘʥʽ. ɺʧʝʨʰʝ ʪʝʣʝʤʝʪʨʠʯʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʟ&apos;ʷʚʠʣʠʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ ʪʘ ʥʘ ʥʝʙʝʟʧʝʯʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ&apos;ʻʢʪʘʭ. ɹʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʽ ʩʠʩʪʝʤʠ ʥʘʙʫʣʠ ʚ ʩʬʝʨʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʽ ʚ ʧʦʙʫʪʦʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʩʠʩʪʝʤʘʭ çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè [2]. 

ʋ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʥʘ ʧʨʦʪʷʟʽ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʘʢʪʠʚʥʦ 

ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʮʝʩʠ ʫʥʽʬʽʢʘʮʽʾ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʞʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʚʽʜʢʨʠʪʪʷ 19 ʣʶʪʦʛʦ 2016 ʨʦʢʫ ʦʨʛʘʥʽʟʘʮʽʾ OCF 

(Open Connectivity Foundation). ʎʝ ʌʦʥʜ ʚʽʜʢʨʠʪʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʤʝʪʦʶ ʷʢʦʛʦ ʙʫʣʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʦʪʦʢʦʣʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʨʝʞʘʭ ɯʈ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚ 

ʥʴʦʤʫ ʙʝʨʝ ʫʯʘʩʪʴ ʙʽʣʴʰʝ 300 ʦʨʛʘʥʽʟʘʮʽʡ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʩʝʨʝʜ ʷʢʠʭ ʣʽʜʝʨʠ ʩʚʽʪʦʚʦʛʦ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʨʠʥʢʫ - Cisco, GE, Intel, Samsung, Microsoft, Quacomm, MediaTek. 

ɸʥʘʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚʝʜʫʪʴ ʦʨʛʘʥʽʟʘʮʽʾ Global M2M Association ʽ M2M World Alliance, 

ʧʨʦʪʝ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʥʰ ʚʧʣʠʚʦʚʠʤʠ ʫʯʘʩʥʠʢʘʤʠ. ɼʽʷʣʴʥʽʩʪʴ OCF ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʥʘʮʽʣʝʥʘ ʥʘ ʨʦʟʨʦʙʢʫ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʾʚ ʥʘ ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ, ʧʨʠ 

ʮʴʦʤʫ ʜʦʯʽʨʥʽʡ ʧʨʦʝʢʪ OCF - ʩʧʽʣʴʥʦʪʘ IoTivity - ʟʜʽʡʩʥʶʻ ʨʦʟʨʦʙʢʫ ʧʨʠʥʮʠʧʽʚ ʽ ʩʪʘʥʜʘʨʪʽʚ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ Open Source (ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ). 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ɯʈ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʨʘʪʝʛʽʾ 

OCF, ʚʠʟʥʘʯʝʥʽ: ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʘ ʛʘʣʫʟʴ, ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ&apos;ʷ, ʙʝʟʧʝʢʫ ʽ ʩʠʩʪʝʤʠ 

çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè. ʋʥʽʬʽʢʘʮʽʷ ʜʦʜʘʪʢʽʚ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʧʝʨʝʣʽʢʫ 

ʥʘʡʙʣʠʞʯʠʭ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʩʪʘʥʜʘʨʪʽʚ, ʘʣʝ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ɯʈ ʜʣʷ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʱʝ ʛʘʣʫʟʝʡ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʽ ʽ ʚ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʊɽʍʅʆʃʆɻɯʗ BIGDATA 

ɺʝʣʠʢʽ ʜʘʥʽ (Big Data) - ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ ʽ ʟʥʘʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʶʚʘʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʤʘʩʰʪʘʙʦʚʘʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʱʦ ʟ&apos;ʷʚʠʣʠʩʷ ʚ ʢʽʥʮʽ 2000-ʭ ʨʦʢʽʚ ʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ  ʪʨʘʜʠʮʽʡʥʠʤ  ʩʠʩʪʝʤʘʤ  ʫʧʨʘʚʣʽʥʥʷ  ʙʘʟʘʤʠ  ʜʘʥʠʭ  ʽ   ʨʽʰʝʥʴ   ʢʣʘʩʫ 

Business Intelligence. 

ʗʢ  ʙʘʯʠʤʦ,  ʚ  ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ  ʧʨʠʩʫʪʥʽ  ʪʘʢʽ  ʥʝʚʠʟʥʘʯʝʥʽ  ʪʝʨʤʽʥʠ, ʷʢ çʚʝʣʠʯʝʟʥʠʭè, 

çʟʥʘʯʥʦʛʦè, çʝʬʝʢʪʠʚʥʦè ʽ çʘʣʴʪʝʨʥʘʪʠʚʥʠʭè. ʅʘʚʽʪʴ ʩʘʤʘ ʥʘʟʚʘ ʚʝʣʴʤʠ ʩʫʙ&apos;ʻʢʪʠʚʥʘ. 

ʅʘʧʨʠʢʣʘʜ, 4 ʊʝʨʘʙʘʡʪʘ (ʻʤʥʽʩʪʴ ʩʫʯʘʩʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʞʦʨʩʪʢʦʛʦ ʜʠʩʢʘ ʜʣʷ ʥʦʫʪʙʫʢʘ) - ʮʝ 

ʚʞʝ ʚʝʣʠʢʽ ʜʘʥʽ ʯʠ ʱʝ ʥʽ? ʋ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʧʨʦ "ʚʝʣʠʢʽ ʜʘʥʥʽ" ʛʦʚʦʨʷʪʴ ʷʢ ʧʨʦ ʩʦʮʽʘʣʴʥʦ- 

ʝʢʦʥʦʤʽʯʥʠʡ  ʬʝʥʦʤʝʥ, ʧʦʚ&apos;ʷʟʘʥʠʡ ʟ  ʧʦʷʚʦʶ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ  ʤʦʞʣʠʚʦʩʪʝʡ ʘʥʘʣʽʟʫʚʘʪʠ 
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ʚʝʣʠʯʝʟʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʚ ʜʝʷʢʠʭ ʧʨʦʙʣʝʤʥʠʭ ʦʙʣʘʩʪʷʭ - ʚʝʩʴ ʩʚʽʪʦʚʠʡ ʦʙʩʷʛ ʜʘʥʠʭ, ʽ 

ʚʠʧʣʠʚʘʶʯʽ ʽʟ ʮʴʦʛʦ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʥʘʩʣʽʜʢʠ. 

ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʣʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʻ, ʢʨʽʤ ʾʭ ʬʽʟʠʯʥʦʛʦ ʦʙʩʷʛʫ, ʽ 

ʽʥʰʽ, ʱʦ ʧʽʜʢʨʝʩʣʶʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʦʙʨʦʙʢʠ ʽ ʘʥʘʣʽʟʫ ʮʠʭ ʜʘʥʠʭ. ʅʘʙʽʨ ʦʟʥʘʢ VVV 

(volume, velocity, variety - ʬʽʟʠʯʥʠʡ ʦʙʩʷʛ, ʰʚʠʜʢʽʩʪʴ ʧʨʠʨʦʩʪʫ ʜʘʥʠʭ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ 

ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ, ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʨʽʟʥʠʭ ʪʠʧʽʚ) ʙʫʚ ʚʠʨʦʙʣʝʥʠʡ 

ʢʦʤʧʘʥʽʻʶ Meta Group ʚ 2001 ʨʦʮʽ ʟ ʤʝʪʦʶ ʚʢʘʟʘʪʠ ʥʘ ʨʽʚʥʫ ʟʥʘʯʠʤʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ 

ʧʦ ʚʩʽʤ ʪʨʴʦʤ ʘʩʧʝʢʪʘʤ. 

ʅʘʜʘʣʽ ʟ&apos;ʷʚʠʣʠʩʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟ ʯʦʪʠʨʤʘ V (ʜʦʜʘʚʘʣʘʩʷ veracity - ʜʦʩʪʦʚʽʨʥʽʩʪʴ), 

ʧ&apos;ʷʪʴʤʘ V (viability - ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ value - ʮʽʥʥʽʩʪʴ), ʩʽʤ&apos;ʶ V (variability - 

ʤʽʥʣʠʚʽʩʪʴ ʽ visualization - ʚʽʟʫʘʣʽʟʘʮʽʷ). ɸʣʝ ʢʦʤʧʘʥʽʷ IDC, ʥʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʧʨʝʪʫʻ ʩʘʤʝ 

ʯʝʪʚʝʨʪʠʡ V ʷʢ value (ʮʽʥʥʽʩʪʴ), ʧʽʜʢʨʝʩʣʶʶʯʠ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʚʠʟʥʘʯʝʥʴ, ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ 

ʪʘʢʽ: 

Å ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ. ʎʝ - ʙʘʟʦʚʠʡ ʧʨʠʥʮʠʧ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ. ʗʢ 

ʚʞʝ ʛʦʚʦʨʠʣʦʩʷ, ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʟ ʢʦʞʥʠʤ ʜʥʝʤ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ. ɺʽʜʧʦʚʽʜʥʦ, ʥʝʦʙʭʽʜʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʚʫʟʣʽʚ, ʟʘ ʷʢʠʤʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʮʽ ʜʘʥʽ, ʧʨʠʯʦʤʫ 

ʦʙʨʦʙʢʘ ʧʦʚʠʥʥʘ ʚʽʜʙʫʚʘʪʠʩʷ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

Å ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ. ʎʝʡ ʧʨʠʥʮʠʧ ʚʠʧʣʠʚʘʻ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ. ʆʩʢʽʣʴʢʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 
ʚʫʟʣʽʚ ʚ ʢʣʘʩʪʝʨʽ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦ (ʽʥʦʜʽ ʜʝʩʷʪʢʠ ʪʠʩʷʯ) ʽ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʥʝ ʚʠʢʣʶʯʝʥʦ, ʙʫʜʝ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʟʨʦʩʪʘʻ ʽ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʤʘʰʠʥ ʟ ʣʘʜʫ. ʄʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ 

ʜʘʥʠʤʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʠʭ ʩʠʪʫʘʮʽʡ ʽ ʧʝʨʝʜʙʘʯʘʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ. 

Å ʃʦʢʘʣʴʥʽʩʪʴ ʜʘʥʠʭ. ʊʘʢ ʷʢ ʜʘʥʽ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʚʫʟʣʽʚ, ʪʦ, ʷʢʱʦ ʚʦʥʠ ʬʽʟʠʯʥʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʩʝʨʚʝʨʽ, ʘ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʽʥʰʦʤʫ, 

ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʝʚʠʧʨʘʚʜʘʥʦ ʚʝʣʠʢʠʤʠ. ʊʦʤʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ 

ʙʘʞʘʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʪʽʡ ʞʝ ʤʘʰʠʥʽ, ʥʘ ʷʢʽʡ ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ. 

ʎʽ ʧʨʠʥʮʠʧʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʠʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ, ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ, 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʟʙʝʨʽʛʘʥʥʷ ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ. ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʚʝʣʠʢʠʤʠ ʜʘʥʠʤʠ ʨʦʟʨʦʙʣʷʶʪʴ ʥʦʚʽ ʧʽʜʭʦʜʠ ʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʜʘʥʽ ʩʪʘʣʠ ʪʘʢʠʤ ʞʝ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢ 

ʪʨʫʜʦʚʽ ʨʝʩʫʨʩʠ ʽ ʚʠʨʦʙʥʠʯʽ ʘʢʪʠʚʠ. ɿʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʢʦʤʧʘʥʽʾ 

ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʽʜʯʫʪʥʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ. ʊʝʭʥʦʣʦʛʽʾ BigData ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

¶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʥʢʦʚʦʾ ʩʠʪʫʘʮʽʾ 

¶ ʤʘʨʢʝʪʠʥʛ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʘʞʽʚ 

¶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ 

¶ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ 

¶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ 

¶ ʝʬʝʢʪʠʚʥʘ ʣʦʛʽʩʪʠʢʘ 

¶ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ 

ʂʨʽʤ ʪʦʛʦ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʝʨʤʽʥʠ 

ʦʢʫʧʥʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʝʨʩʧʝʢʪʠʚʠ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, ʩʢʦʨʦʯʝʥʥʷ ʘʙʦ 

ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ - ʪʦʙʪʦ ʫʭʚʘʣʶʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʄʠʢʦʣʘʡʯʫʢ ʗ.ʆ. 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɸʅɸʃɯɿ ʅɽʆɹʍɯɼʅʆʉʊɯ ʈʆɿɺʀʊʂʋ ʅʆɺʀʍ ʄɽʊʆɼɯɺ ʋʇʈɸɺʃɯʅʅʗ 

ʈɽʉʋʈʉɸʄʀ ɺ ʄʆɹɯʃʔʅʀʍ ʄɽʈɽɾɸʍ ɿɺôʗɿʂʋ ɼʃʗ ʗʂɯʉʅʆɻʆ ʅɸɼɸʅʅʗ 

ʉɽʈɺɯʉɯɺ M2M/IOT 

 

ɺ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʨʘʬʽʢʫ ʤʦʙʽʣʴʥʦʛʦ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ, ʧʦʧʫʣʷʨʥʦʩʪʽ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Internet of Things, IoT) ʪʘ M2M (ʤʽʞʤʘʰʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ, Machine-to- 

Machine), ʦʧʝʨʘʪʦʨʠ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʧʦʢʨʘʱʝʥʥʷʤ ʷʢʦʩʪʽ ʟʚóʷʟʢʫ, ʨʦʟʚʠʚʘʶʯʠ 

ʤʝʨʝʞʽ 4G ʥʘʜʘʶʯʠ ʥʦʚʽ ʧʦʩʣʫʛʠʪʘ ʤʦʞʣʠʚʦʩʪʽ ʘʙʦʥʝʥʪʘʤ. 

ɹʘʟʦʚʘ ʩʪʘʥʮʽʷ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʄ2ʄ/IoT ʧʨʠʩʪʨʦʾʚ ʚʠʜʽʣʷʻ 

ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʽ ʨʝʩʫʨʩʠ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʘ ʚʨʘʭʦʚʫʻ ʚʠʤʦʛʠ ʜʦ ʪʨʘʬʽʢʫ. ʄʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, 

ʧʣʘʥʰʝʪʠ ʪʘ IoT/M2M ʧʨʠʩʪʨʦʾ ʧʝʨʝʜʘʶʪʴ ʨʽʟʥʠʡ ʪʨʘʬʽʢ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʠʤʽʨʷʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʘʞ ʜʦ ʧʦʪʦʢʦʚʦʛʦ ʚʽʜʝʦ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʙʘʟʦʚʘ ʩʪʘʥʮʽʷ ʚʠʜʽʣʷʻ ʚʫʟʴʢʠʡ ʘʙʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʣʷ 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ. ʇʨʠ ʮʴʦʤʫ ʨʘʟʦʤ ʽʟ ʢʦʨʠʩʥʠʤʠ ʜʘʥʠʤʠ ʧʝʨʝʜʘʶʪʴʩʷ ʽ ʩʣʫʞʙʦʚʘ ʯʘʩʪʠʥʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʧʦʪʦʢʦʚʝ ʚʽʜʝʦ ʚʠʤʘʛʘʻ ʥʘ ʧʦʨʷʜʦʢ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʥʽʞ 

ʧʝʨʝʜʘʚʘʥʥʷ ʧʨʦʩʪʦʛʦ SMS ʧʦʚʽʜʦʤʣʝʥʥʷ ʯʠ ʚʠʤʽʨʷʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʽʜʥʦʰʝʥʥʷʩʠʛʥʘʣʽʟʘʮʽʡʥʠʡ ʜʘʥʠʭ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʫʜʝ ʨʽʟʥʠʤ [1]. 

ɿʛʘʜʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʢʦʣʠʚʘʪʠʤʝʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʠʨʠʥʠ ʢʘʥʘʣʫ ʚʽʜ 24% ʧʨʠ 1,4 

ʄɻʮ ʽ ʜʦ 19% ʧʨʠ 20 ʄɻʮ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʟʦʚʦʶ 

ʩʪʘʥʮʽʻʶ ʨʝʩʫʨʩʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʨʠ ʧʝʨʝʜʘʚʘʥʥʽ ʤʘʣʦʾ ʪʘ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ. 

ʅʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʩʧʝʢʪʨʫ ʚʧʣʠʚʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʽʣʴʰʘ 

ʯʘʩʪʠʥʘ M2M/IoT ʧʨʠʩʪʨʦʾʚ ʧʝʨʝʜʘʚʘʪʠʤʫʪʴ ʜʘʥʽ ʤʘʣʦʛʦ ʦʙóʻʤʫ (ʜʦ 50 ʢʙʽʪ/ʩ), ʚ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʜʽʣʝʥʠʡ ʨʝʩʫʨʩ ʚ ʧʦʚʥʽʡ ʤʽʨʽ. 

ɺʢʘʟʘʥʘ ʚʠʱʝ ʧʨʦʙʣʝʤʘ, ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʘʜʞʝ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ 

ʤʝʨʝʞʽ ʥʝʚʧʠʥʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʏʝʨʝʟ ʪʝ, ʱʦ ʚ ʟʦʥʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ 

ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʚʠʩʦʢʘ ʛʫʩʪʠʥʘ ʤʦʙʽʣʴʥʠʭ ʪʘ ʄ2ʄ ʧʨʠʩʪʨʦʾʚ ʨʠʩ.1.1, ʷʢʽ ʩʪʚʦʨʶʚʘʪʠʤʫʪʴ 

ʟʥʘʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʦʧʝʨʘʪʦʨʘʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ ʥʝʦʙʭʽʜʥʦ ʛʥʫʯʢʦ 

ʨʦʟʧʦʜʽʣʷʪʠ ʨʘʜʽʦʨʝʩʫʨʩʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ QoS E2E. 
 

ʈʠʩ.1. ʈʽʟʥʦʚʠʜ ʪʨʘʬʽʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ LTE ʤʘʢʨʦʢʦʤʽʨʢʠ ʪʘ ʬʝʤʪʦʢʦʤʽʨʢʠ 

ɺʽʜʩʫʪʥʽʩʪʴ  ʤʦʞʣʠʚʦʩʪʽ  ʫ  ʪʝʭʥʦʣʦʛʽʾ  LTE  ʟʜʽʡʩʥʶʚʘʪʠ  ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ  ʫʧʨʘʚʣʽʥʥʷ 

ʦʢʨʝʤʠʤʠ ʧʦʪʦʢʘʤʠ ʚʽʜ ʤʦʙʽʣʴʥʠʭ ʪʘ ʄ2ʄ/IoT ʧʨʠʩʪʨʦʾʚ, ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʠʤʦʛ ʜʦ 

ʧʘʨʘʤʝʪʨʽʚ  QoS,  ʧʨʠʟʚʦʜʠʪʴ  ʜʦ  ʥʝʦʧʪʠʤʘʣʴʥʦʛʦ   ʨʦʟʧʦʜʽʣʫ  ʥʘʚʘʥʪʘʞʝʥʥʷ  ʪʘ  ʧʦʛʽʨʰʝʥʥʷ 
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ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʝʨʚʽʩʽʚ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʫ 

ʧʨʦʥʠʢʥʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʤʝʨʝʞ ʫ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

M2M/IoT 

ʪʨʘʬʽʢʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʩʝʨʚʽʩʽʚ ʧʦʪʦʢʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʫ ʛʥʫʯʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʤʝʨʝʞʝʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʩʠʩʪʝʤʘʭ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ 4G/5G ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʦʨʝʩʫʨʩʽʚ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʪʘ 

ʛʘʨʘʥʪʫʚʘʥʥʷ ʥʘʩʢʨʽʟʥʦʛʦ QoS [2]. 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. ʊʠʭʚʠʥʩʢʠʡ ɺ. ʆ., ʊʝʨʝʥʪʴʝʚ ʉ. ɺ., ɺʳʩʦʯʠʥ ɺ. ʇ. ʉʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

LTE/LTE Advanced: ʪʝʭʥʦʣʦʛʠʠ 4G, ʧʨʠʣʦʞʝʥʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʘ// ʄ.: ʄʝʜʠʘ ʇʘʙʣʠʰʝʨ, 2014. 

2. ʈʦʩʣʷʢʦʚ ɸ.ɺ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ ɸ.ɺ. ʈʦʩʣʷʢʦʚ, ʉ.ɺ. ɺʘʥʷʰʠʥ, ɸ.ʖ. 
ɻʨʝʙʝʰʢʦʚ. ï ʉʘʤʘʨʘ: ʇɻʋʊʀ, 2015. ï 200 ʩ 

 
 

ʄʠʢʦʣʘʡʯʫʢ ʗ.ʆ. 
ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʄɽʈɽɾ ʄʆɹɯʃʔʅʆɻʆ ɿɺôʗɿʂʋ ʅɸ 

ɹɸɿɯ ʂʆʅʎɽʇʎɯɰ IOT 

 

ʄʝʨʝʞʽ ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ ʧʨʦʡʰʣʠ ʩʢʣʘʜʥʠʡ ʰʣʷʭ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ,  ʥʘ 

ʧʨʦʪʷʟʽ ʷʢʦʛʦ ʥʘʜʘʚʘʣʠ ʘʙʦʥʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʥʘ ʚʽʜʜʘʣʽ. ɿ 

ʨʦʢʘʤʠ ʨʽʟʥʦʚʠʜ ʪʨʘʬʽʢʫ, ʘ ʨʘʟʦʤ ʽʟ ʪʠʤ, ʚʠʤʦʛʠ ʜʦʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʤʽʥʶʚʘʣʠʩʷ, 

ʚʠʤʘʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʨʝʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʢʽʥʮʷ ʚ ʢʽʥʝʮʴ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʨʠʥʢʽʚ ʧʦʩʣʫʛ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʤʦʞʝ 

ʩʪʘʪʠ ʨʠʥʦʢ ʧʦʩʣʫʛ ʄ2ʄ ʘʙʦ IoT ʩʝʨʚʽʩʠ [1]. LTE-ʤʝʨʝʞʽ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʷʢʽ ʚʞʝ ʚ 

ʥʘʡʙʣʠʞʯʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʠʚʝʜʫʪʴ ʜʦ ʧʝʨʝʭʦʜʫ ʄ2ʄ-ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ 2G/3G 

ʜʦ 4G. ʐʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʤʝʨʝʞʘʭ LTE, ʷʢ ʚʽʜʦʤʦ, ʚ ʩʦʪʥʽ ʨʘʟʽʚ ʚʠʱʝ, ʥʽʞ ʚ 

ʤʝʨʝʞʘʭ 2G, ʽ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʝʜʘʯʫ ʚʽʜʝʦ ʚʠʩʦʢʦʾ ʯʽʪʢʦʩʪʽ, ʥʝʦʙʭʽʜʥʫ ʚ ʩʠʩʪʝʤʘʭ 

ʛʨʦʤʘʜʩʴʢʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʷʜʽ ʢʦʤʝʨʮʽʡʥʠʭ ʜʦʜʘʪʢʽʚ. ɯʥʰʦʶ, ʤʘʙʫʪʴ, ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʤʝʨʝʞ LTE ʻ ʚ 10 ʨʘʟʽʚ ʤʝʥʰʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ GSM ʟʘʪʨʠʤʢʠ ʚʽʜʛʫʢʫ (ʯʘʩ, ʟʘ ʷʢʠʡ 

ʩʠʛʥʘʣ ʚʽʜ ʧʨʠʩʪʨʦʶ ʄ2ʄ ʜʦʭʦʜʠʪʴ ʜʦ ʩʝʨʚʝʨʘ ʯʝʨʝʟ ʤʝʨʝʞʫ ʤʦʙʽʣʴʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʽ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ). ʅʠʟʴʢʽ ʟʘʪʨʠʤʢʠ ʚʘʞʣʠʚʽ ʜʣʷ ʄ2ʄ-ʜʦʜʘʪʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʨʝʘʣʴʥʦʤʫ 

ʯʘʩʽ, ʜʣʷ ʢʦʥʪʨʦʣʶ ʯʫʪʣʠʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʠʩʪʝʤ ʩʠʛʥʘʣʽʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ɺʝʣʠʢʘ ʧʝʨʝʚʘʛʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʨʝʞʘʤʠ 2G/3G ʚ ʫʤʦʚʘʭ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤ ʪʨʘʬʽʢʦʤ ʚ ʤʝʨʝʞʘʭ ʄ2ʄ ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʤʝʨʝʞʘʭ TD-LTE 

ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʛʥʫʯʢʦʾ ʟʤʽʥʠ ʨʦʟʧʦʜʽʣʫ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʟʘ ʨʘʭʫʥʦʢ ʛʥʫʯʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʩʣʘ ʪʘʡʤ-ʩʣʦʪʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʽʥʠ ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʪʨʘʬʽʢʫ ʚ ʣʽʥʽʾ ʚʥʠʟ ʽ 

ʚʛʦʨʫ. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʪʝʭʥʦʣʦʛʽʾ LTE ʻ ʙʽʣʴʰ ʥʠʟʴʢʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ M2M- 

ʤʝʨʝʞʽ ʚ ʧʝʨʩʧʝʢʪʠʚʽ. ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ LTE ʧʦʚʥʽʩʪʶ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʤʫʪʘʮʽʾ 

ʧʘʢʝʪʽʚ ʽ ʧʨʘʮʶʻ ʧʦ ʧʨʦʪʦʢʦʣʫ IP, ʤʝʨʝʞʽ M2M ʥʘ ʙʘʟʽ LTE ʧʨʦʩʪʽʰʽ ʪʘ ʜʝʰʝʚʰʽ ʚ ʧʦʙʫʜʦʚʽ, 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʦʟʰʠʨʝʥʥʽ [2]. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʤʝʨʝʞ LTE ʩʧʝʮʠʬʽʢʦʚʘʥʽ 44 ʯʘʩʪʦʪʥʽ 

ʜʽʘʧʘʟʦʥʠ, ʚʦʥʠ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʩʧʝʢʪʨʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ 

GSM ʽ HSPA (GSM - 1-1,5 ʙʽʪ/ʩ/ɻʮ, HSPA - 2,2 ʙʽʪ/ʩ/ɻʮ, LTE - 5 ʙʽʪ/ʩ/ɻʮ). ɺʩʽ ʮʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʥʘ ʤʦʙʽʣʴʥʫ ʤʝʨʝʞʫ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʚʘʨʪʽʩʪʴ ʧʝʨʝʜʘʯʽ ʦʜʥʦʛʦ ʙʽʪʘ ʜʘʥʠʭ. ʄʝʨʝʞʽ LTE ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʧʦ ʘʙʦʥʝʥʪʩʴʢʽʡ ʙʘʟʽ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʴʦʛʦʜʥʽ ʟ ʧʽʜʪʨʠʤʢʦʶ IPv6- 

ʘʜʨʝʩʘʮʽʾ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʩʢʽʣʴʢʠ ʟʘʧʘʩ ʜʦʩʪʫʧʥʠʭ ʧʫʙʣʽʯʥʠʭ IPv4-ʘʜʨʝʩ 
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ʰʚʠʜʢʦ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʘ ʢʽʣʴʢʽʩʪʴ M2M-ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ LTE ʚ ʋʢʨʘʾʥʽ 

ʙʫʜʝ ʽ ʜʘʣʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʪʠ ʨʠʩ. 1.(ɸ). 
 

 

 
ʈʠʩ.1. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ LTE ɸ) ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʧʨʠʩʪʨʦʾʚ ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ ɹ) 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞ LTE ʜʣʷ  ʚʟʘʻʤʦʜʽʾ  ʝʣʝʤʝʥʪʽʚ  ʄ2ʄ  ʤʘʻ  ʧʨʠʥʝʩʪʠ  

ʦʧʝʨʘʪʦʨʘʤ    ʜʦʜʘʪʢʦʚʽ    ʜʦʭʦʜʠ    ʽ    ʥʘʜʘʪʠ    ʽʤʧʫʣʴʩ    ʧʦʜʘʣʴʰʦʛʦ     ʟʨʦʩʪʘʥʥʷ 

ʽʥʚʝʩʪʠʮʽʡ.   ʆʧʝʨʘʪʦʨʠ   ʙʝʟʧʨʦʚʽʜʥʦʛʦ   ʟʚóʷʟʢʫ   ʦʥʦʚʣʶʶʪʴ   ʦʙʣʘʜʥʘʥʥʷ    ʜʣʷ    ʪʦʛʦ,    

ʱʦʙ  ʥʝ  ʚʽʜʩʪʘʚʘʪʠ  ʚʽʜ  ʧʨʦʚʽʜʥʠʭ  ʢʨʘʾʥ  ʚ   ʨʦʟʚʠʪʢʫ   ʤʦʙʽʣʴʥʠʭ   ʤʝʨʝʞ.   ʆʜʥʘʢ  

ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʷʢ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʚʘʥʥʷ ʪʘʢ ʽ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʻ 

ʟʨʦʩʪʘʶʯʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʢʦʤʧʘʥʽʾ Cisco ʨʠʩ.1(ɹ) ʚ 2010 ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ ʩʤʘʨʪʬʦʥʽʚ ʽ 

ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʜʚʦʤ. ʇʨʠ ʮʴʦʤʫ, ʮʝ ʱʝ ʥʝ ʤʝʞʘ. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, ʱʦ ʜʦ 2020 ʨʦʢʫ ʮʷ ʮʠʬʨʘ 

ʩʪʘʥʦʚʠʪʠʤʝ 6,58 ʧʨʠʩʪʨʦʾʚ ʥʘ ʦʜʥʫ ʣʶʜʠʥʫ, ʘ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʟʚóʷʟʢʫ, ʱʦ ʙʫʜʫʪʴ 

ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʧʝʨʝʚʠʱʠʪʴ ʧʦʟʥʘʯʢʫ ʚ 50 ʤʣʨʜ [3]. 

ʋʞʝ  ʚ  ʢʽʥʮʽ  ʩʽʯʥʷ  2018  ʨʦʢʫ  ʚ  ʋʢʨʘʾʥʽ   ʚʠʩʪʘʚʣʝʥʽ   ʥʘ   ʪʝʥʜʝʨ   ʯʘʩʪʦʪʠ   

ʯʝʪʚʝʨʪʦʛʦ   ʧʦʢʦʣʽʥʥʷ   ʩʪʘʥʜʘʨʪʫ   LTE.   ʄʦʙʽʣʴʥʽ   ʦʧʝʨʘʪʦʨʠ    ʘʢʪʠʚʥʦ    ʚʝʜʫʪʴ    

ʧʝʨʝʭʦʜ ʥʘ 4G, ʦʧʨʘʮʴʦʚʫʶʪʴ ʥʦʚʽ ʪʘʨʠʬʥʽ ʧʣʘʥʠ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ  ʥʘʜʘʥʥʷ  ʧʦʩʣʫʛ  IoT.   ɹʽʣʴʰʽʩʪʴ   ʧʝʨʝʜʦʚʠʭ   ʢʨʘʾʥ   ʨʦʟʚʠʚʘʶʪʴ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ  ʯʝʪʚʝʨʪʦʛʦ   ʧʦʢʦʣʽʥʥʷ   LTE   ʜʦ   ʤʘʡʙʫʪʥʴʦʾ   ʤʝʨʝʞʽ   5G,   ʷʢʘ   

ʧʦʢʣʠʢʘʥʘ ʟʤʽʥʠʪʠ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʨʦʙʠʪʠ  ʤʦʞʣʠʚʠʤ  ʤʘʩʦʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) [4]. ʆʜʥʠʤ ʽʟ ʥʠʭ ʻ ʢʦʤʫʥʽʢʘʮʽʷ Vehicle-to-

vehicle  ʜʝ  ʘʚʪʦʤʦʙʽʣʽ  ʟʛʽʜʥʦ  ʮʽʻʾ  ʪʝʭʥʦʣʦʛʽʾ  ʙʫʜʫʪʴ  ʦʙʤʽʥʶʚʘʪʠʩʴ   ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʪʘʥ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. ʊʠʭʚʠʥʩʢʠʡ ɺ. ʆ., ʊʝʨʝʥʪʴʝʚ ʉ. ɺ., ɺʳʩʦʯʠʥ ɺ. ʇ. ʉʝʪʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ 

LTE/LTE Advanced: ʪʝʭʥʦʣʦʛʠʠ 4G, ʧʨʠʣʦʞʝʥʠʷ ʠ ʘʨʭʠʪʝʢʪʫʨʘ// ʄ.: ʄʝʜʠʘ ʇʘʙʣʠʰʝʨ, 2014. 

2. Machina Research. Advancing LTE migration heralds massive change in global M2M modules 

markets. ð London, December 2018. 

3. ʉʢʨʳʥʥʠʢʦʚ ɺ.ɻ. çʈʘʜʠʦʧʦʜʩʠʩʪʝʤʳ UMTS/LTE. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè. ʀʟʜʘʪʝʣʴʩʪʚʦ: ʉʧʦʨʪ 
ʠ ʂʫʣʴʪʫʨʘ - 2000, 2016ʛ., 864 ʩ 

4. ʈʦʩʣʷʢʦʚ ɸ.ɺ. ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ/ ɸ.ɺ. ʈʦʩʣʷʢʦʚ, ʉ.ɺ. ɺʘʥʷʰʠʥ, ɸ.ʖ. 
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ɻʫʣʽʥ ɺ.ʆ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʇɼʄ-61 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʋʏɸʉʅʀʍ ʉʀʉʊɽʄ ɼʆʂʋʄɽʅʊʆʆɹɯɻʋ ʊɸ 

ɼʆʂʋʄɽʅʊʆʆɹʄɯʅʋ ʅɸ ʇʈʀɺɸʊʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ɿɸ ɼʆʇʆʄʆɻʆʖ 

ʂʈʀʇʊʆɻʈɸʌɯɰ ʊɸ ʊɽʍʅʆʃʆɻɯɰɰ BLOCKCHAIN 

 

ɸʥʦʪʘʮʽʷ: 

ʋ ʜʘʥʥʽʡ ʩʪʘʪʪʽ ʤʦʚʘ ʡʜʝ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ h ʠʬʨʫʚʘʥʥʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ɽʎʇ ʽ Mobile ID. 

ʇʦʢʘʟʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ɽʎʇ ʽ ʄʦʙʘʡʣ ID ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. 

ɺʝʣʠʢʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʨʦʟʛʣʷʜ ʩʘʤʦʾ ʪʝʭʥʦʣʦʛʽʾ ʰʠʬʨʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʎʷ ʨʦʙʦʪʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʠʥʢʫ, ʚʠʷʚʣʷʻ ʨʝʘʣʴʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ɽʎʇ ʚ 

ʋʢʨʘʾʥʽ, ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʾ. ɼʦʧʦʤʘʛʘʻ ʟʨʦʟʫʤʽʪʠ ʥʘʩʢʽʣʴʢʠ ʧʝʨʩʧʝʢʪʠʚʥʝ ʠ 

ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʎʇ ʪʘ Mobile ID, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʽʾ blockchain. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ: 

ʋ  ʩʫʯʘʩʥʦʤʫ  ʩʚʽʪʽ  ʣʶʜʠ  ʮʽʥʫʶʪʴ  ʯʘʩ,  ʣʝʛʢʽʩʪʴ  ʚʠʢʦʨʠʩʪʘʥʥʷ  ʯʦʛʦ-ʥʝʙʫʜʴ,  

ʟʨʫʯʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʨʽʟʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ ʧʦʙʫʪʦʚʠʤʠ ʨʝʯʘʤʠ. ʊʘʢ ʨʦʙʦʪʘ ʟ ʜʦʢʫʤʝʥʪʘʮʽʻʶ 

ʟʘʡʤʘʻ ʙʘʛʘʪʦ   ʯʘʩʫ,   ʻ   ʜʫʞʝ   ʚʘʞʣʠʚʦʶ   ʽ   ʚʠʤʘʛʘʻ   ʚʝʣʠʯʝʟʥʦʾ   ʟʘʭʠʱʝʥʦʩʪʽ.    ɹʫʜʴ- 

ʷʢʠʡ ʚʠʪʽʢ ʽʥʬʦʨʤʘʮʽʾ ʚʝʜʝ ʟʘ ʩʦʙʦʶ ʚʝʣʠʢʽ ʧʨʦʙʣʝʤʠ. ɯ ʷʢʱʦ ʨʘʥʽʰʝ ʢʨʠʧʪʦʛʨʘʬʽʷ ʽ 

ʰʠʬʨʫʚʘʥʥʷ      ʟʜʘʚʘʣʦʩʷ      ʜʦʣʝʶ      ʚʠʢʣʶʯʥʦ       ʩʧʝʮʽʘʣʴʥʠʭ       ʩʣʫʞʙ,       ʪʦ       ʟʘʨʘʟ 

ʾʭ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʙʽʟʥʝʩʽ. 

ʑʦ ʞ ʪʘʢʝ ʰʠʬʨʫʚʘʥʥʷ? ʎʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʥʝʯʠʪʘʥʦʶ ʜʣʷ 

ʩʪʦʨʦʥʥʽʭ. ʇʨʠ ʮʴʦʤʫ ʜʦʚʽʨʝʥʽ ʦʩʦʙʠ ʤʦʞʫʪʴ ʧʨʦʚʝʩʪʠ ʜʝʰʠʬʨʫʚʘʥʥʷ ʽ ʧʨʦʯʠʪʘʪʠ ʚʠʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʩʧʦʩʦʙʽʚ ʰʠʬʨʫʚʘʥʥʷ / ʜʝʰʠʬʨʫʚʘʥʥʷ, ʘʣʝ ʩʝʢʨʝʪʥʽʩʪʴ ʜʘʥʠʭ 

ʟʘʩʥʦʚʘʥʘ  ʥʝ  ʥʘ  ʪʘʻʤʥʦʤʫ ʘʣʛʦʨʠʪʤʽ,  ʘ  ʥʘ  ʪʦʤʫ,  ʱʦ  ʢʣʶʯ  ʰʠʬʨʫʚʘʥʥʷ   (ʧʘʨʦʣʴ) 

ʚʽʜʦʤʠʡ ʪʽʣʴʢʠ ʜʦʚʽʨʝʥʠʤ ʦʩʦʙʘʤ. 

ʅʘ ʜʦʧʦʤʦʛʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʧʨʠʭʦʜʠʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ. 

ɽʣʝʢʪʨʦʥʥʽ ʧʽʜʧʠʩʠ ʧʦʣʝʛʰʫʶʪʴ ʞʠʪʪʷ ʢʝʨʽʚʥʠʢʘʤ, ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʚʽʜʜʽʣʫ ʢʘʜʨʽʚ ʽ 

ʤʝʥʝʜʞʝʨʘʤ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʮʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʟʙʠʨʘʪʠ ʧʽʜʧʠʩʠ ʚʽʜ ʢʣʽʻʥʪʽʚ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ 

ʫʧʨʘʚʣʷʪʠ ʢʣʶʯʦʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʽ ʟʘʧʠʩʘʤʠ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ. ɹʽʣʴʰʝ ʥʝʤʘʻ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʨʫʢʫʚʘʪʠ, ʥʘʜʩʠʣʘʪʠ ʧʦʰʪʦʶ ʘʙʦ ʩʢʘʥʫʚʘʪʠ ʬʽʟʠʯʥʽ ʢʦʧʽʾ ʜʦʢʫʤʝʥʪʽʚ. ʇʨʦʪʝ, 

ʨʽʰʝʥʥʷ  ʜʣʷ  ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ  ʥʝ  ʦʪʨʠʤʘʣʠ  ʰʠʨʦʢʦʛʦ  ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ,  ʘʣʝ   

ʦʩʥʦʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʥʘʚʽʪʴ ʚ ʜʝʷʢʠʭ ʟ 

ʥʘʡʞʦʨʩʪʦʢʽʰʠʭ ʩʝʢʪʦʨʽʚ ʙʽʟʥʝʩʫ. 

ʇʽʜʚʠʜʦʤ ʝʣʝʢʪʨʦʥʥʠʭ ʧʽʜʧʠʩʽʚ ʻ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ. ʎʠʬʨʦʚʽ ʧʽʜʧʠʩʠ ʻ ʦʜʥʠʤʠ ʟ 

ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ,  ̔ ʚʦʥʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʢʫ, ʶʨʠʜʠʯʥʫ ʩʠʣʫ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʠʩʘʤʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ 

ʥʝ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʷ ʙʝʟ ʧʽʜʪʨʠʤʢʠ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. 

ʎʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ð ʮʝ ʢʦʥʢʨʝʪʥʘ ʪʝʭʥʽʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʽʜʧʠʩʫ, 

ʱʦ ʚʢʣʶʯʘʻ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʶʯʽʚ ʧʽʜʧʠʩʫ, ʧʦʚ&apos;ʷʟʘʥʠʭ ʟ 

ʧʽʜʧʠʩʘʣʘ ʩʪʦʨʦʥʦʶ. ʎʠʬʨʦʚʠʡ ʧʽʜʧʠʩ ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʧʽʜʧʠʩʘʥʠʡ ʜʦʢʫʤʝʥʪ ʘʙʦ ʪʨʘʥʟʘʢʮʽʶ, 

ʪʘʢ ʱʦ ʙʫʜʴ-ʷʢʘ ʥʘʩʪʫʧʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʩʧʦʣʫʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʰʠʬʨʫʚʘʥʥʷ. ɼʣʷ 

ʰʠʬʨʫʚʘʥʥʷ ʽ ʜʝʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘ ʢʣʶʯʽʚ - ɺ̔ ʜʢʨʠʪʠʡ ʽ 

ʟʘʢʨʠʪʠʡ ʢʣʶʯʽ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ 

(ɽʎʇ). ɼʣʷ ʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ɺʽʜʢʨʠʪʠʡ ʢʣʶʯ ʦʜʝʨʞʫʚʘʯʘ ʽ 
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ɿʘʢʨʠʪʠʡ ʢʣʶʯ ʚʽʜʧʨʘʚʥʠʢʘ. ʆʪʨʠʤʘʥʝ ʟʘʰʠʬʨʦʚʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʦʟʰʠʬʨʦʚʫʻʪʴʩʷ 

ʦʜʝʨʞʫʚʘʯʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʚʦʛʦ ɿʘʢʨʠʪʦʛʦ ʢʣʶʯʘ ʽ ɺʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ ʚʽʜʧʨʘʚʥʠʢʘ. 

Mobile ID ð ʮʝ ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ  (ɽʎʇ  ʚ  ʤʦʙʽʣʴʥʦʤʫ).  Mobile  ID 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ     ʫ     ʢʦʨʧʦʨʘʪʠʚʥʠʭ     ʨʠʥʢʘʭ,     ʜʝʨʞʘʚʥʠʭ ʫʩʪʘʥʦʚʘʭ, 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, ʦʭʦʨʦʥʽ ʟʜʦʨʦʚ&apos;ʷ, ʦʩʚʽʪʽ, ʬʽʥʘʥʩʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. ɿʘʚʜʷʢʠ Mobile 

ID, ɽʎʇ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝ ʟʘʚʛʦʜʥʦ: ʥʘ ʪʝʣʝʬʦʥʽ, ʧʣʘʥʰʝʪʽ, ʩʤʘʨʪʬʦʥʽ.  ʅʝ 

ʧʦʪʨʽʙʥʦ ʚʽʜʚʽʜʫʚʘʪʠ ʫʩʪʘʥʦʚʠ, ʱʦ ʙ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʩʣʫʛʘʤʠ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. ɼʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʧʠʩʫ ʥʝ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʪʽʣʴʢʠ SIM-ʢʘʨʪʫ ʟ 

ʧʽʜʪʨʠʤʢʦʶ Mobile ID. 

ʅʘ ʮʝʡ ʯʘʩ ʧʦʩʣʫʛʫ Mobile ID ʚ ʋʢʨʘʾʥʽ, ʥʘʜʘʶʪʴ ʪʘʢʽ ʦʧʝʨʘʪʦʨʠ: ʂʠʾʚʩʪʘʨ, Vodafone. 

ɺʽʜ      ʧʦʯʘʪʢʫ      2019      ʨʦʢʫ       ʚʩʽ ʝʣʝʢʪʨʦʥʥʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʧʦʩʣʫʛʠ       ʪʘ 

ʩʝʨʚʽʩʠ ʩʪʚʦʨʶʶʪʴ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʝʣʝʢʪʨʦʥʥʦʾ ̔ ʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ MobileID. 

ʋ ʨʘʟʽ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʜʝʨʞʘʚʘ ʟʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʚ  

ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʥʘʜʘʥʥʷ ʨʽʟʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʦʩʣʫʛ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ, ʯʝʨʝʟ mobile ID 

ʤʦʞʥʘ ʙʫʜʝ ʦʪʨʠʤʘʪʠ ʚʩʽ ʧʦʩʣʫʛʠ, ʜʦʩʪʫʧʥʽ ʪʘʢʦʞ ʽ ʯʝʨʝʟ ʮʠʬʨʦʚʠʡ ʝʣʝʢʪʨʦʥʥʠʡ ʧʘʩʧʦʨʪ, 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʘʚʪʦʨʠʟʘʮʽʾ bank ID, ʟʘʭʠʱʝʥʫ ʝʣʝʢʪʨʦʥʥʦ-ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʮʝ ʥʘʡʢʨʘʱʠʡ ʤʝʪʦʜ ʧʽʜʧʠʩʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʘʣʝ ʻ ʱʝ ʦʜʠʥ ʩʧʦʩʽʙ ð 

ʪʝʭʥʦʣʦʛʽʷ blockchain. 

ɿ ʶʨʠʜʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʧʦʚʥʦʮʽʥʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʙʽʟʥʝʩ- 

ʧʨʦʮʝʩʘʭ ʪʘ ʜʦʩʷʛʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ. ʊʝʭʥʦʣʦʛʽʾ blockchain ʜʦʟʚʦʣʷʪʴ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙʤʽʥʦʤ ʽʥʬʦʨʤʘʮʽʾ. 
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ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʉʀʉʊɽʄ ɯʦʊ ɺ ʃʆɻɯʉʊʀʎɯ 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ɯʦʊ ʚ ʣʦʛʽʩʪʠʮʽ ʪʘ ʾʾ ʧʝʨʩʧʝʢʪʠʚʠ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʘ 

ʦʧʠʩʘʥʽ ʤʦʞʣʠʚʦʩʪʽ RFID-ʤʽʪʢʠ, ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʥʘʡʙʽʣʴʰʠʭ ʚ ʩʚʽʪʽ ʣʦʛʽʩʪʠʯʥʠʭ 

ʧʨʦʚʘʡʜʝʨʽʚ. 

ɺʩʽ ʧʨʠʣʘʜʠ, ʷʢʽ ʫʤʦʞʣʠʚʣʶʶʪʴ ʨʝʘʣʽʟʘʮʽʶ IoT ʚ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ, ʙʫʣʠ ʚʠʥʘʡʜʝʥʽ ʚʞʝ 

ʧʦʥʘʜ 20 ʨʦʢʽʚ ʪʦʤʫ, ʦʜʥʘʢ ʧʦʰʪʦʚʭʦʤ ʜʦ ʨʽʟʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʘʤʝ ʟʘʨʘʟ ʩʪʘʣʘ ʾʭ 

ʜʦʩʪʫʧʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʜʘʥʽ ʟ ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʤʦʥʽʪʦʨʠʪʠ ʚʽʜʜʘʣʝʥʽ ʧʨʦʮʝʩʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽʟ ʧʨʦʩʪʦʶ ʩʠʩʪʝʤʦʶ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʘʙʠʣʘ ʨʽʟʥʽ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʨʘʥʩʧʦʨʪʥʫ ʽ ʩʢʣʘʜʩʴʢʫ ʣʦʛʽʩʪʠʢʠ. 

http://www.rada.gov.ua/
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ʊʝʭʥʦʣʦʛʽʾ IoT ʚʽʜʢʨʠʚʘʶʪʴ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʽ ʚ ʣʦʛʽʩʪʠʮʽ. ʈʘʥʽʰʝ 

ʩʢʣʘʜʩʴʢʽ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʤʽʩʪʠʣʠ ʜʘʪʯʠʢʽʚ ʽ ʟʚʠʯʘʡʥʦ ʥʝ ʙʫʣʠ ʧʽʜóʻʜʥʘʥʽ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. 

ʅʘʧʨʠʢʣʘʜ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʠʢʠ ʪʘ ʽʥʰʝ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʦʙʨʦʙʣʷʣʠ ʪʘ ʥʝ ʟʙʝʨʽʛʘʣʠ 

ʽʥʬʦʨʤʘʮʽʶ. ʊʠʤ ʥʝ ʤʝʥʰ, ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʜʘʥʽ ʧʨʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʭʦʚʘʥʽ ʫ ʢʦʞʥʦʤʫ ʽʟ 

ʚʠʜʽʚ ʩʢʣʘʜʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʧʽʜʢʣʶʯʝʥʠʡ ʥʘʚʘʥʪʘʞʫʚʘʯ ʤʦʞʝ ʧʦʧʝʨʝʜʠʪʠ 

ʤʝʥʝʜʞʝʨʘ ʩʢʣʘʜʫ ʧʨʦ ʤʦʞʣʠʚʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ, ʯʠ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʘʧʘʩʽʚ ʥʘ ʩʢʣʘʜʽ. ʑʦʙ ʮʝ ʙʫʣʦ ʤʦʞʣʠʚʠʤ, IoT ʦʭʦʧʣʶʻ ʨʽʟʥʦʤʘʥʽʪʥʽʡ ʩʧʝʢʪʨ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʚʞʝ ʟʤʽʥʶʶʪʴ ʨʦʙʦʪʫ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʟʦʢʨʝʤʘ ʮʝ ʘʢʪʠʚʥʽ ʽ ʧʘʩʠʚʥʽ ʤʽʪʢʠ RFID (ʤʽʪʢʘ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ), ʷʢʽ ʥʘʜʘʶʪʴ ʜʘʥʽ ʧʨʦ ʝʣʝʤʝʥʪʠ, ʜʦ ʷʢʠʭ ʚʦʥʠ ʧʨʠʢʨʽʧʣʝʥʽ. ʅʘ 

ʢʦʞʝʥ ʟ ʧʨʝʜʤʝʪʽʚ, ʱʦ ʧʦʪʨʽʙʥʦ ʨʦʟʧʽʟʥʘʪʠ, ʥʘʥʝʩʝʥʘ RFID - ʤʽʪʢʘ (ʪʨʘʥʩʧʦʥʜʝʨ), ʥʘ ʷʢʽʡ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʥʢʨʝʪʥʠʡ ʦʙ&apos;ʻʢʪ ʽ ʤʽʩʪʠʪʴʩʷ ʡʦʛʦ ʫʥʽʢʘʣʴʥʠʡ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʶ ʧʽʜ ʥʘʟʚʦʶ çreaderè (ʟʯʠʪʫʚʘʯ RFID - 

ʤʽʪʢʠ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʧʝʨʝʜʘʯʘ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʱʦ ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ IoT, ʻ - ʧʦʚʥʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʝʩʫʨʩʽʚ, ʾʭ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʦʙʦʶ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʣʠʰʘʪʠʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ ʧʦʩʣʫʛ, ʚʝʣʠʢʽ ʣʦʛʽʩʪʠʯʥʽ ʧʨʦʚʘʡʜʝʨʠ, ʪʘʢʽ ʷʢ Amazon, 

DHL, UPS, FedEx ʝʬʝʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʜʘʥʫ ʢʦʥʮʝʧʮʽʶ ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʯʘʩʪʦʪʥʠʭ ʜʘʪʯʠʢʽʚ ʥʘ ʚʘʥʪʘʞʘʭ ʟʤʝʥʰʫʻ ʯʘʩ ʧʦʰʫʢʫ ʽ ʧʝʨʝʜʘʯʫ ʧʦʪʨʽʙʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʩʴʦʛʦʜʥʽ ʢʣʽʻʥʪʠ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʤʘʛʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ 

ʪʘʢʦʞ ʩʧʨʠʷʻ ʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ IoT ʚ ʣʦʛʽʩʪʠʮʽ. 
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ʃʝʦʥʪʴʻʚ ɯ.ʆ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ɯʉɼ-41 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿɺʀʊʂʋ ʊɽʍʅʆʃʆɻɯʁ ɼʆʇʆɺʅɽʅʆɰ ɯ ɺɯʈʊʋɸʃʔʅʆɰ 

ʈɽɸʃʔʅʆʉʊɯ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɺʈ ʚ ʥʘʚʯʘʥʥʽ ʤʦʞʝ ʧʽʜʥʷʪʠ ʽʥʪʝʨʝʩ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʚ ʧʨʦʮʝʩ. 

ɺʈ ʜʦʧʦʤʦʞʝ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʽʜʥʽʤʝ ʷʢʽʩʪʴ ʟʥʘʥʴ. 

ʅʘʧʨʠʢʣʘʜ: ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʤʦʞʥʘ ʧʦʢʘʟʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʯʠ 

ʪʝʦʨʝʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢ ʧʨʠʢʣʘʜ ʚʽʜʩʫʪʥʽʩʪʴ ʛʨʘʚʽʪʘʮʽʾ, ʜʝ ʜʽʪʠ ʤʦʞʫʪʴ ʚʽʜʯʫʪʠ, ʷʢ ʙʫʜʝ ʙʝʟ 

ʥʝʾ. ʂʦʣʠ ʮʝ ʚʩʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʚʽʜʯʫʪʠ ʪʘ ʟʘʥʫʨʠʪʠʩʷ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʚʽʪ, ʜʽʪʠ ʙʫʜʫʪʴ ʩ 

ʟʘʦʭʦʯʝʥʥʷʤ ʚʠʚʯʘʪʠ ʨʽʟʥʽ ʧʨʝʜʤʝʪʠ. 

ʑʝ ʜʫʞʝ ʮʽʢʘʚʠʡ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʈ, ʮʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. ʊʫʪ 

ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʯʫʪʪʷ ʢʦʨʽʚ, ʾʤ ʚʜʷʛʘʶʪʴ ʰʦʣʦʤ 

ɺʈ ʜʝ ʧʦʢʘʟʫʶʪʴ ʢʨʘʩʠʚʽ ʚʠʜʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʪʚʘʨʠʥʘ ʢʨʘʱʝ ʩʝʙʝ ʧʦʯʫʚʘʻ, ʪʘ ʩʪʘʙʽʣʴʥʽʰʝ ʽ 

ʙʽʣʴʰ ʷʢʽʩʥʽʰʝ ʜʘʻ ʤʦʣʦʢʦ. 

ɼʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʠʤʽʱʝʥʴ, ʜʝ ʤʦʞʥʘ 

ʧʦʜʠʚʠʪʠʩʷ, ʷʢ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʽʥʪʝʨ&apos;ʻʨ ʟ ʪʠʤʠ ʯʠ ʽʥʰʠʤʠ ʤʝʙʣʷʤʠ. ɺ ʤʝʜʠʮʠʥʽ, 

ʦʢʫʣʷʨʠ Google glass ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʚ&apos;ʷʟʢʫ ʤʽʞ ʣʽʢʘʨʷʤʠ, ʜʣʷ ʜʦʧʦʤʦʟʽ ʚ 

ʦʧʝʨʫʚʘʥʥʽ. ɸ ʦʢʫʣʷʨʠ ʚʽʜ Microsoft Hololens ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʜʠʚʠʪʠʩʷ ʷʢ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ 

ʝʣʝʤʝʥʪ ʽʥʪʝʨ&apos;ʻʨʫ ʜʦʤʘ, ʪʘ ʦʜʨʘʟʫ ʥʘʜʨʫʢʫʚʘʪʠ ʡʦʛʦ ʥʘ 3ɼ ʧʨʠʥʪʝʨʽ. 

https://www.imvo.lviv.ua/novini-podiji/publikatsiji/366-iot-i-sklads-ka-logistika
https://www.imvo.lviv.ua/novini-podiji/publikatsiji/366-iot-i-sklads-ka-logistika
https://www.imvo.lviv.ua/novini-podiji/publikatsiji/366-iot-i-sklads-ka-logistika
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ɭ ʱʝ ʜʫʞʝ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʥʦʩʥʦ ʥʦʚʘ, ʪʘ ʚʞʝ ʜʫʞʝ ʨʦʟʚʠʥʝʥʘ ʽ ʦʜʥʦʟʥʘʯʥʦ ʧʦʪʝʥʮʽʡʥʘ. ʅʝ ʜʘʨʝʤʥʦ 

ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʨʦʟʚʠʚʘʶʪʴ ʮʝʡ ʥʘʧʨʷʤʦʢ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʦʣʽʥ ɽʣʘʨʜ "ʉʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ: ʷʢ ʘʨʭʽʪʝʢʪʫʨʘ ʚʧʣʠʚʘʻ ʥʘ ʥʘʩ 
2. Microsoft Hololens (https://www.microsoft.com/en-us/holole 

 
ɹʫʨʴʷʥʩʴʢʠʡ ɸ.ʄ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-43 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʊʀʇ ʆʇɽʈɸʊʀɺʅʆɰ ʇɸʄôʗʊɯ LOW POWER DDR 

LPDDR ʪʠʧ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ&apos;ʷʪʽ ʜʣʷ ʩʤʘʨʪʬʦʥʽʚ ʽ ʧʣʘʥʰʝʪʽʚ. ɺʽʜʦʤʠʡ ʪʘʢʦʞ ʧʽʜ 

ʥʘʟʚʘʤʠ mDDR , Low Power DDR . ʇʽʜʪʨʠʤʫʶʪʴʩʷ ʧʨʠʩʪʨʦʾ ʟʽ ʩʪʘʥʜʘʨʪʦʤ JEDEC 209. 

ʇʘʤ&apos;ʷʪʴ ʧʨʦ ʧʦʜʚʽʡʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʥʠʟʴʢʦʶ ʧʦʪʫʞʥʽʩʪʶ (LPDDR) 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʦʞ ʤʦʙʽʣʴʥʠʤ DDR (MDDR). ʎʷ ʬʦʨʤʘ ʧʘʤ&apos;ʷʪʽ ʧʨʘʮʶʻ ʥʘ 1,8 ʚʦʣʴʪ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰ ʪʨʘʜʠʮʽʡʥʠʭ 2,5 ʚʦʣʴʪ ʽ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʨʪʘʪʠʚʥʽʡ 

ʝʣʝʢʪʨʦʥʽʮʽ. ʗʢ ʽ ʫ ʚʩʽʭ ʧʘʤ&apos;ʷʪʽ DDR, ʧʦʜʚʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʦ ʦʙʦʭ ʢʨʘʷʭ ʧʨʠʩʪʨʦʶ. ʅʘʩʪʫʧʥʘ ʪʘʙʣʠʮʷ ʦʧʠʩʫʻ LPDDR ʩʪʦʩʦʚʥʦ 

ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʩʪʨʦʻʤ OMAP3530. 

ɼʦʢʣʘʜʥʘ ʽʥʬʦʨʤʘʮʽʷ: 

ʇʽʜʪʨʠʤʫʚʘʥʽ ʧʨʠʩʪʨʦʾ: ɹʫʜʴ-ʷʢʠʡ ʧʨʠʩʪʨʽʡ ʩʫʤʽʩʥʠʡ ʟ JEDEC 209 

ʇʽʜʪʨʠʤʫʚʘʥʠʡ ʨʦʟʤʽʨ: ɼʦ 1 ʛʽʛʘʙʘʡʪʫ 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʪʘʢʪʦʚʦʾ ʯʘʩʪʦʪʠ: 266 ʄɻʮ 

ʂʽʣʴʢʽʩʪʴ ʧʨʠʩʪʨʦʾʚ: 1 ʘʙʦ 2 

ʐʠʨʠʥʘ ʜʘʥʠʭ (ʙʽʪ): 16 ʘʙʦ 32 

ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʦʜʫʣʽʚ ʧʘʤóʷʪʽ LPDDR. 

ʆʨʠʛʽʥʘʣʴʥʘ LPDDR ( LPDDR1 ) - ʤʦʜʠʬʽʢʘʮʽʷ ʧʘʤ&apos;ʷʪʽ DDR SDRAM c ʜʝʷʢʠʤʠ 

ʟʤʽʥʘʤʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ʅʘʡʚʘʞʣʠʚʽʰʝ ʟʤʽʥʘ - ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʭʘʨʯʫʚʘʥʥʷ ʟ 2,5 ʜʦ 1,8 V . ɼʦʜʘʪʢʦʚʘ 

ʝʢʦʥʦʤʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʧʦʥʦʚʣʝʥʥʷ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

LPDDR2 - ʅʦʚʠʡ ʩʪʘʥʜʘʨʪ JEDEC JESD209-2E ʧʝʨʝʨʦʙʣʝʥʠʡ ʜʣʷ 

ʥʠʟʴʢʦʩʧʦʞʠʚʘʶʯʽʭ ʽʥʪʝʨʬʝʡʩʽʚ DDR. ʇʘʤ&apos;ʷʪʽ ʟ ʥʠʟʴʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʩʭʦʞʽ ʥʘ 

ʩʪʘʥʜʘʨʪʥʫ LPDDR, ʘʣʝ ʟ ʜʝʷʢʠʤʠ ʟʤʽʥʘʤʠ ʚ ʙʣʦʮʽ ʧʝʨʝʟʘʨʷʜʢʠ. 

LPDDR3 - ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ LPDDR2,  ʧʨʦʧʦʥʫʻʪʴʩʷ  ʙʽʣʴʰ  ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ, ʟʙʽʣʴʰʝʥʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʚʝʣʠʢʘ ʱʽʣʴʥʽʩʪʴ ʧʘʤ&apos;ʷʪʽ. 

ʇʘʤ&apos;ʷʪʴ LPDDR3 ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʜʦ 1600 MT / s (ʤʽʣʴʡʦʥʽʚ ʧʝʨʝʜʘʯ ʚ 

ʩʝʢʫʥʜʫ) ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘʢʽ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ: write-leveling, command / address training [4] , 

ʦʧʮʠʦʥʘʣʴʥʦʝ ʚʥʫʪʨʽʩʭʝʤʥʠʡ ʪʝʨʤʠʥʠʨʦʚʘʥʠʝ (optional on-die termination, ODT), ʘ ʪʘʢʦʞ ʤʘʻ 

ʥʠʟʴʢʫ ʻʤʥʽʩʪʴ ʢʦʥʪʘʢʪʽʚ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ. LPDDR3 ʜʦʧʫʩʢʘʻ ʷʢ ʤʽʢʨʦʩʢʣʘʜʝʥʥʷ package- 

on-package (PoP), ʪʘʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʤʽʢʨʦʩʭʝʤ ʧʘʤ&apos;ʷʪʽ. 

LPDDR4 - ɼʘʥʥʽ ʤʦʜʫʣʽ  ʧʘʤóʷʪʽ  ʚʽʜʨʽʟʥʷʶʪʴʩʷ  ʟʙʽʣʴʰʝʥʦʶ  ʰʚʠʜʢʽʩʪʶ  

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʦʢʦʣʽʥʥʷʤ, ʷʢʘ ʟʨʦʩʣʘ ʜʦ 17 ɻɹ/ʩ. 

ɽʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʥʘʚʧʘʢʠ, ʟʥʠʟʠʣʦʩʷ ʥʘ 40% ʽ ʩʪʘʥʦʚʠʪʴ 1,1 ɺʪ, ʱʦ ʦʟʥʘʯʘʻ ʟʙʽʣʴʰʝʥʠʡ 

ʯʘʩ ʘʚʪʦʥʦʤʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ ʚʽʜ ʘʢʫʤʫʣʷʪʦʨʘ. 

 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1) https://cutt.ly/je0HKo4 

2) http://processors.wiki.ti.com/index.php/LPDDR 

3) https://www.jedec.org/sites/default/files/docs/JESD209 

http://www.microsoft.com/en-us/holole
https://cutt.ly/je0HKo4
http://processors.wiki.ti.com/index.php/LPDDR
https://www.jedec.org/sites/default/files/docs/JESD209
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ʂʘʣʶʞʥʠʡ ʆ.ɺ. 

ʉʪʫʜʝʥʪ ʛʨʫʧʠ ʂɯɼ-42 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 

 

ʇɽʈɽɺɸɻɸ LORAWAN ʇɽʈɽɼ 5G ɼʃʗ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ɺ ʋʂʈɸɰʅɯ 

ʋʞʝ ʩʴʦʛʦʜʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʚóʷʟʢʫ ʜʣʷ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫʚʽʡʰʣʠ ʫ ʞʠʪʪʷ ʋʢʨʘʾʥʮʽʚ. 

ʈʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ ʤʽʩʴʢʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʜʘʪʯʠʢʠ ʢʦʥʪʨʦʣʶ ʟʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ - ʙʘʛʘʪʦ ʯʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʝ ʦʯʽʢʫʶʯʠ ʧʦʷʚʠ 5G ʤʝʨʝʞʽ. 

ɺʚʘʞʘʻʪʴʩʷ ʱʦ ʧʦʷʚʘ 5G ʤʝʨʝʞʽ - ʮʝ ʟʥʘʯʫʱʠʡ ʢʨʦʢ ʫ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ 

ʤʘʡʙʫʪʥʻ, ʪʝʭʥʦʣʦʛʽʷ ʥʘʩʪʫʧʥʦʛʦ ʨʽʚʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʚ&apos;ʷʟʢʫ ʮʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʚ 

ʋʢʨʘʾʥʽ, ʘʥʘʣʽʪʠʢʠ, ʪʘ ʝʢʩʧʝʨʪʠ, ʧʨʦʛʥʦʟʫʶʪʴ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧ&apos;ʷʪʴ ʨʦʢʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʰʚʠʜʢʦʩʪʽ ʤʦʙʽʣʴʥʦʛʦ ʽʥʪʝʨʥʝʪʫ  ̔ʥʘ 4G ʤʝʨʝʞʽ, ʷʢ ʧʨʘʚʠʣʦ ʚʠʩʪʘʯʘʻ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʘʤʠʭ ʙʘʥʘʣʴʥʠʭ, ʧʦʛʣʠʥʘʥʥʷ - ʤʝʜʽʘ-ʢʦʥʪʝʥʪʫ. 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ 5G ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʭʽʜ ʥʘ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʟʚʷʟʢʫ, ʘ ʚʠʭʽʜ ʥʘ 

ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʡ ʨʽʚʝʥʴ. ɸʣʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 5G ʦʙʭʦʜʠʪʴʩʷ ʟʥʘʯʥʦ ʜʦʨʦʞʯʝ. ɼʣʷ ʦʧʝʨʘʪʦʨʽʚ 

ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ ʚʢʣʘʜʘʪʠ ʛʨʦʰʽ ʚ ʨʦʟʚʠʪʦʢ 5G ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʝʚʠʛʽʜʥʦ ʯʝʨʝʟ ʪʝ ʱʦ 

ʪʘʨʠʬʠ ʟʘʣʠʰʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʩʘʤʠʭ ʥʘʡʥʠʞʯʠʭ ʫ ʩʚʽʪʽ. ɸ ʛʘʣʫʟʝʡ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʥʝ ʪʘʢ ʙʘʛʘʪʦ. 

ʂʨʽʤ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ 5G ʤʝʨʝʞʽ ʦʯʽʢʫʶʪʴ ʩʪʠʤʫʣʷʮʽʶ ʨʦʩʪʫ ʜʣʷ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ(IoT) ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʫʤʥʦʛʦ ʤʽʩʪʘ. ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ï ʮʝ 

ʢʦʥʮʝʧʮʽʷ ʤʝʨʝʞʽ ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʟʘʻʤʦʟʚóʷʟʘʥʠʭ ʬʽʟʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʪʝ ʱʦ ʟʘʨʘʟ ʥʘ ʫʚʘʟʽ 

ʫ ʚʩʽʭ ʢʦʛʦ ʮʽʢʘʚʣʷʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʚʘʞʘʪʴʩʷ ʱʦ ʩʘʤʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 5G ʤʝʨʝʞʽ 

ʧʦʚʠʥʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʆʜʥʘʢ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ  ʩʧʝʮʠʬʽʢʘʮʽʡ  5G  ʩʪʦʩʦʚʥʦ  LPWAN  (  ʟ  ʘʥʛʣ.  Low- 

Power Wide-Area Network) ʥʝ ʻ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ, ʱʦ ʥʝʧʨʠʧʫʩʪʠʤʦ. 

ʉʧʨʘʚʘ ʚ ʪʦʤʫ ʱʦ ʮʝ ʥʝ ʩʘʤʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ. ɸ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʷ ʤʦʞʣʠʚʘ 

ʣʠʰʝ ʯʝʨʝʟ ʦʧʝʨʘʪʦʨʽʚ ʤʦʙʽʣʴʥʦʛʦ ʟʚóʷʟʢʫ, ʱʦ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʚʽʜʩʫʪʥʽʩʪʴ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʚʣʘʩʥʦʾ ʣʦʢʘʣʴʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʛʨʘʻ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʚ 

ʢʦʥʪʝʢʩʪʽ ʧʨʠʣʘʜʽʚ ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʈʽʰʝʥʥʷʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʜʦʜʘʪʢʽʚ ʩʪʘʚ ʚʽʜʢʨʠʪʠʡ ʧʨʦʪʦʢʦʣ LoraWan, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʜʦʩʠʪʴ ʧʨʠʚʘʙʣʠʚʽʡ ʪʘ ʝʬʝʢʪʠʚʥʽʡ ʤʦʜʫʣʷʮʽʾ LoRa. 

ʆʩʦʙʣʠʚʽʩʪʴ ʩʪʘʥʜʘʨʪʫ LoRa ï ʮʝ ʧʝʨʝʜʘʯʘ ʥʝʚʝʣʠʢʠʭ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʟ ʥʝʚʠʩʦʢʠʤ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ. ɼʘʣʴʥʽʩʪʴ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 10 ʢʤ, ʘ ʯʘʩ ʨʦʙʦʪʠ ʚʽʜ 

ʙʘʪʘʨʝʾ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʢʽʣʴʢʘ ʨʦʢʽʚ. ʈʦʙʦʯʽ ʯʘʩʪʦʪʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʨʘʾʥʠ, ʽ ʩʢʣʘʜʘʶʪʴ 433 ʘʙʦ 

868ʄɻʮ (EU-ʚʝʨʩʽʷ) ʘʙʦ 915ʄɻʮ (USA-ʚʝʨʩʽʷ). ʆʜʥʘʢ ʦʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʝʨʝʜ ʤʝʨʝʞʦʶ 

5G ï ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ ʱʦ LoRaWAN ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʚʠʙʦʨʫ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʧʨʠʚʘʪʥʦʾ 

ˈʣʦʢʘʣʴʥʦʾớ   ʤʝʨʝʞʽ   ʜʣ̫    ʚʠʨʽʰʝʥʥʷ   ʟʘʜʘʯ   ̔ʥʪʝʨʥʝʪʫ   ʨʝʯʝʡ   ʘʙʦ   ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ   ʩʝʨʚʽʩ 

LoRaWAN ʧʨʦʚʘʡʜʝʨʽʚ, ʘ ʨʘʟʦʤ ʟ ʪʠʤ ʟʘʣʠʰʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʦʪʨʘʢʪʘ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʣʦʢʘʣʴʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʤʽʞ ʧʨʠʩʪʨʦʷʤʠ. 

ɿʚʠʯʘʡʥʠʡ ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ LoRaWAN ï ʮʝ ʙʝʟʜʨʦʪʦʚʠʡ ʧʨʠʩʪʨʽʡ ʟ ʞʠʚʣʝʥʥʷʤ 

ʚʽʜ ʙʘʪʘʨʝʡʢʠ, ʷʢʠʡ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʘʚʪʦʥʦʤʥʦ ʙʘʛʘʪʦ ʨʦʢʽʚ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦ 10 

ʨʦʢʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ LoRaWAN ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ çʨʦʟʫʤʥʠʭè 

ʝʣʝʢʪʨʦʤʝʨʝʞ, ʪʨʘʥʩʧʦʨʪʫ ʽ ʚʽʜʩʪʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʩʠʩʪʝʤ ʦʙʣʽʢʫ. ʋ ʩʠʩʪʝʤʘʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʫʣʠʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʩʬʝʨʘʭ. 

ɼʣʷ ʚʽʜʩʪʝʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʪʨʘʪʠ ʚʦʜʠ ʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚʝʣʠʢʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ 

ʥʝ ʧʦʪʨʽʙʥʘ. ʈʦʟʫʤʥʽ ʣʽʯʠʣʴʥʠʢʠ ʚ ʙʫʜʠʥʢʘʭ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʪʯʠʢʠ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʮʷʭ 

ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʜʘʯʽ ʥʝʚʝʣʠʢʠʭ ʙʣʦʢʽʚ ʽʥʬʦʨʤʘʮʽʾ ʚʩʴʦʛʦ ʦʜʠʥ ʘʙʦ ʜʚʘ ʨʘʟʠ ʥʘ ʜʦʙʫ. 

ʈʽʰʝʥʥʷ ʥʘ ʙʘʟʽ LoRaWAN ʜʦʩʪʫʧʥʽ ʚʞʝ ʟʘʨʘʟ, ʽ ʚ ʩʚʽʪʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʫʩʧʽʰʥʠʭ ʧʨʠʢʣʘʜʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʧʝʨʝʚʽʨʝʥʦʾ ʽ ʟʨʽʣʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʇʦʩʣʫʛʠ ʟʚ&apos;ʷʟʢʫ LoRaWAN ʥʘʜʘʶʪʴ 

ʙʣʠʟʴʢʦ 40 ʦʧʝʨʘʪʦʨʽʚ ʙʽʣʴʰ ʥʽʞ ʚ 250 ʤʽʩʪʘʭ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʢʨʘʾʥ ʩʚʽʪʫ. 
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ʇʨʠʩʪʨʦʾ ʩʪʘʥʜʘʨʪʫ LoRa ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʟʨʫʯʥʝ ʽ ʛʦʪʦʚʝ ʨʽʰʝʥʥʷ ʜʣʷ 

ʥʠʟʴʢʦʩʢʦʨʦʩʪʥʦʾ ʧʝʨʝʜʘʯʽ ʤʘʣʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʥʘ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ. ʇʨʠʩʪʨʦʾ LoRa 

ʦʧʪʠʤʽʟʦʚʘʥʽ ʧʽʜ ʥʠʟʴʢʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʞʠʚʣʝʥʥʷʤ ʚʽʜ 

ʙʘʪʘʨʝʡ. (ʧʨʦʪʝ ʧʣʘʪʦʶ ʟʘ ʮʝ ʻ ʥʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ). 
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ʉʪʦʡʥʽʢ ʍ.ɺ. 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʟʚôʷʟʢʫ ʽʤ. ʆ.ʉ.ʇʦʧʦʚʘ 

 

ʈʆɿʈʆɹʃɽʅʅʗ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ çʈʆɿʋʄʅʀʄ ɹʋɼʀʅʂʆʄè 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ çʈʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢè. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ çʈʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢè - ʮʝ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʙ&apos;ʻʜʥʘʪʠ ʚʩʽ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʦʜʥʫ ʽ ʧʦʩʪʘʚʠʪʠ ʾʾ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʧʨʦʛʨʘʤʦʚʘʥʦʛʦ ʽ ʪʘʢʦʛʦ, ʱʦ ʥʘʩʪʨʦʶʻʪʴʩʷ ʧʽʜ ʚʩʽ ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ [1]. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʬʽʟʠʯʥʦʾ ʧʣʘʪʬʦʨʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ʢʽʣʴʢʘ 

ʢʦʥʪʨʦʣʝʨʽʚ ʽ ʦʙʨʘʥʠʡ Arduino [2]. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ Arduino ʣʝʛʢʦ ʧʦʯʘʪʠ ʢʦʥʩʪʨʫʶʚʘʪʠ ʤʦʜʝʣʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ, ʪʘʢ ʷʢ 

ʚʝʩʴ ʢʦʜ ʪʘ ʽ ʩʭʝʤʘ ʢʦʥʪʨʦʣʝʨʘ ʚʽʜʢʨʠʪʪʽ. ʎʽʥʘ ʢʦʥʪʨʦʣʝʨʘ ʤʽʥʽʤʘʣʴʥʘ ʟ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʜʽʡʩʥʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʶʯʠ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ. 

ʂʦʥʪʨʦʣʝʨ ɸrduino uno ʚʠʩʪʫʧʘʻ ʚ ʷʢʦʩʪʽ ʣʦʢʘʣʴʥʦʛʦ ʚʝʙ - ʩʝʨʚʽʩʫ. ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʘ 

ʩʭʝʤʘ ʫʷʚʣʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʥʘ ʢʦʥʪʨʦʣʝʨʽ arduino uno. ʊʘʢʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʥʬʽʛʫʨʘʮʽʡʥʽ ʜʘʥʽ ʜʣʷ ʚʩʽʭ ʧʦʚ&apos;ʷʟʘʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʽ ʫʧʨʘʚʣʷʪʠ ʧʦʨʪʘʤʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʩʦʥʘʣʴʥʽ ʥʘʩʪʨʦʡʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʪʨʦʣʝʨʘ. ʂʦʞʝʥ ʧʨʠʩʪʨʽʡ 

ʧʨʠʚ&apos;ʷʟʘʥʠʡ ʜʦ ʧʝʚʥʦʛʦ ʢʦʥʪʨʦʣʝʨʫ. 

 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ arduino 

https://en.wikipedia.org/wiki/Internet_of_things
https://ko.com.ua/nacionalnoe_lorawan-pokrytie_poyavitsya_k_2020_g_128694
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ʋ ʥʴʦʛʦ ʚʠʟʥʘʯʝʥʠʡ ʧʦʨʪ. ʊʠʧ ʧʦʨʪʫ ʮʠʬʨʦʚʠʡ ʘʙʦ ʘʥʘʣʦʛʦʚʠʡ. ɺʣʘʩʪʠʚʽʩʪʴ ʧʨʠʩʪʨʦʶ 

ʚʠʭʦʜʠʪʴ ʘʙʦ ʚʭʦʜʠʪʴ. ɿʦʙʨʘʞʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ, ʡʦʛʦ ʪʘʢʦʞ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʥʘ SD ʢʘʨʪʽ, 

ʽ ʜʦʚʘʥʪʘʞʫʚʘʪʠ ʚ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʊʘʢʦʞ, ʫ ʧʨʠʩʪʨʦʾ ʻ ʥʘʙʽʨ ʩʪʘʥʽʚ ʧʨʠʩʪʨʦʶ. ʂʦʞʥʝ ʩʪʘʥ 

ʤʘʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʩʪʘʥ, ʜʣʷ ʧʝʚʥʦʛʦ ʟʤʽʥʠ ʧʦ ʧʨʦʪʦʢʦʣʫ. ʂʘʨʪʠʥʢʫ ʥʘʩʪʫʧʥʦʛʦ 

ʩʪʘʥʫ ʽ ʥʘʟʚʘ ʩʪʘʥʫ. ʊʘʢʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʩʪʘʥʘʤʠ 

ʧʨʠʩʪʨʦʾ, ʪʘ ʥʝʩʝ ʮʽʣʽʩʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʋ ʧʨʦʝʢʪʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ android ʜʦʜʘʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʧʨʘʚʣʷʪʠ ʧʨʠʩʪʨʦʷʤʠ 

ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ɼʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʢʘʟʘʪʠ ip ʘʙʦ url. ʊʘʢ ʷʢ ʚʝʙ - ʩʝʨʚʽʩ 

ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʽ ip. ʈʝʘʣʽʟʦʚʘʥʦ ʧʨʦʪʦʢʦʣ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʧʨʘʚʣʷʪʠ 

ʩʪʘʥʘʤʠ ʧʨʠʩʪʨʦʾ. ʈʝʘʣʽʟʦʚʘʥʦ ʦʜʥʦʯʘʩʥʝ ʢʝʨʫʚʘʥʥʷ ʧʨʠʩʪʨʦʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ, ʷʢʘ 

ʦʥʦʚʣʶʻ ʩʪʘʥ ʧʨʠʩʪʨʦʶ. ʈʝʘʣʽʟʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʦʨ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. ʉʠʩʪʝʤʘ ʤʘʻ 

ʜʦʙʨʦʟʠʯʣʠʚʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ʋ ʥʽʡ ʤʦʞʥʘ ʢʦʥʩʪʨʫʶʚʘʪʠ ʩʚʽʡ 

ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ. ɺʦʥʘ ʟʜʘʪʥʘ ʛʝʥʝʨʫʚʘʪʠ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʦʪʝʩʪʫʚʘʪʠ 

ʾʾ. ʎʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʢʦʜ ʜʣʷ ʢʦʥʪʨʦʣʝʨʘ arduino, ʚ ʧʣʦʪʴ ʜʦ ʧʦʙʫʜʦʚʠ ʚʝʙ- 

ʩʝʨʚʽʩʫ ʟ ʫʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ ʽ ʤʦʞʣʠʚʽʩʪʶ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʧʦ WiFi. 

 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʇʝʪʠʥ ɺ. ɸ., ʉʦʟʜʘʥʠʝ ʫʤʥʦʛʦ ʜʦʤʘ ʥʘ ʙʘʟʝ Arduino/ ʇʝʪʠʥ ɺ. ɸ. - 

ɼʄʂ ʇʨʝʩʩ, 2018. ï 180 ʩ. 

2. Arduino [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://ru.wikipedia.org/wiki/Arduino 

 

 

 

ʉʦʚʠʯ ɺ.ɺ. 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʟʚôʷʟʢʫ ʽʤ. ʆ.ʉ.ʇʦʧʦʚʘ 

 

ʇʈʆɹʃɽʄʀ ʇʈʆɽʂʊʋɺɸʅʅʗ WEB ɯʅʊɽʈʌɽʁʉɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʥʠʢʘʶʪʴ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʽʚ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʪʘʻ ʚʩʝ ʩʢʣʘʜʥʽʰʝ ʽ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʝ 

ʬʫʥʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ, ʨʦʟʨʦʙʢʘ ʜʦʜʘʪʢʽʚ, ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʩʪʘʶʪʴ ʚʩʝ ʜʦʨʦʞʯʝ. 

ʊʦʤʫ Web-ʜʦʜʘʪʢʠ, ʪʦʙʪʦ ʧʨʦʛʨʘʤʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʚ'ʷʟʢʫ ʧʨʦʪʦʢʦʣʠ 

ɯʥʪʝʨʥʝʪ, ʘ ʚ ʷʢʦʩʪʽ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ - HTML ʩʪʦʨʽʥʢʠ, ʩʪʘʣʠ ʦʜʥʠʤ 

ʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʚʠʜʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʘ Web-ʜʦʜʘʪʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ [1]: 

- ʟʘʪʚʝʨʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ Web-ʩʘʡʪʫ, ʨʦʟʜʽʣʽʚ, ʟʤʽʩʪʫ ʪʘ ʥʘʚʽʛʘʮʽʾ; 

- Web-ʜʠʟʘʡʥ - ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʽʥʪʝʨʬʝʡʩʫ; 

- ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʫʣʽʚ ʢʦʜʫ, ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʚʝʙ- 

ʩʘʡʪʫ, ʥʝʦʙʭʽʜʥʠʭ ʚ ʧʨʦʝʢʪʽ; 

- ʪʝʩʪʫʚʘʥʥʷ ʽ ʨʦʟʤʽʱʝʥʥʷ ʚʝʙ-ʩʘʡʪʫ ʚ ɯʥʪʝʨʥʝʪʽ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ 

ʽʥʪʝʨʬʝʡʩʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʙʝʟʣʽʯ ʛʦʪʦʚʠʭ ʤʝʪʦʜʦʣʦʛʽʡ ʽ ʧʽʜʭʦʜʽʚ, ʚ ʦʙʣʘʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʽʥʪʝʨʬʝʡʩʽʚ ʚʩʝ ʞ ʟʘʣʠʰʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤʠ ʥʘʩʪʫʧʥʽ ʧʨʦʙʣʝʤʠ [2]: 

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʥʪʝʨʬʝʡʩʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʘʙʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʢʪʫ; 

- ʛʥʫʯʢʽʩʪʴ ʽʥʪʝʨʬʝʡʩʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ɯʥʪʝʨʬʝʡʩ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʘʙʦ ʧʨʠʟʥʘʯʝʥʦʾ 
ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʛʨʘʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʦʞʥʘ ʧʽʜʣʘʰʪʫʚʘʪʠ ʧʽʜ ʩʝʙʝ, ʧʨʦʪʝ Web 

https://ru.wikipedia.org/wiki/Arduino


79  

ʜʦʜʘʪʢʠ, ʥʘ ʞʘʣʴ, ʥʝ ʯʘʩʪʦ ʤʘʶʪʴ ʜʘʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʰʚʠʜʢʦ ʚʪʨʘʯʘʶʪʴ 

ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ʗʢʽʩʪʴ ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩʫ ʩʘʡʪʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʪʨʴʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʽʣʴʢʽʩʥʠʡ ʚʠʤʽʨ: 

- ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ; 

- ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʽʡ, ʩʢʦʻʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ; 

- ʨʽʟʥʠʮʷ ʤʽʞ ʦʯʽʢʫʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʽ ʨʝʟʫʣʴʪʘʪʦʤ, ʦʪʨʠʤʘʥʠʤ ʚ ʭʦʜʽ ʚʟʘʻʤʦʜʽʾ. 

ʈʝʰʪʘ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʪʘʢʽ ʷʢ ʝʤʦʮʽʡʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʨʦʙʦʪʠ ʟ ʩʘʡʪʦʤ, ʟʨʦʟʫʤʽʣʽʩʪʴ 

ʽʥʪʝʨʬʝʡʩʫ ʩʘʡʪʫ ʽ ʽʥ. ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʙʦ ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ, ʘʙʦ ʩʫʙ'ʻʢʪʠʚʥʠʤʠ, 

ʽ, ʦʪʞʝ, ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʭ ʢʽʣʴʢʽʩʥʠʭ ʦʜʠʥʠʮʷʭ. 

ɺʠʩʥʦʚʦʢ. ʑʦʙ ʟʨʦʙʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʚʠʛʦʜʠ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪ ʨʝʘʣʴʥʠʤʠ, 

ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ Web-ʜʦʜʘʪʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʙʫʜʫʚʘʪʠ ʾʭ ʥʘ ʢʦʤʧʦʥʝʥʪʥʦʾ 

ʦʩʥʦʚʽ, ʤʽʥʽʤʽʟʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ 

ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ. ʊʘʢʠʤ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʻ ʧʣʘʪʬʦʨʤʘ Java 2 Enterprise Edition. 
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ʂʫʢʩʘ ʗ.ɻ. 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʟʚôʷʟʢʫ ʽʤ. ʆ.ʉ. ʇʦʧʦʚʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ çʍʄɸʈʅʀʍè ʊɽʍʅʆʃʆɻɯʁ ɺ ʉʀʉʊɽʄɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʚ 

ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʍʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ ï ʮʝ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʩʶʜʥʦʛʦ ʽ ʟʨʫʯʥʦʛʦ ʤʝʨʝʞʝʚʦʛʦ 

ʜʦʩʪʫʧʫ ʥʘ ʚʠʤʦʛʫ ʜʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʥʠʭ ʧʫʣʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʝʨʝʞ, ʩʝʨʚʝʨʽʚ, ʩʠʩʪʝʤ 

ʟʙʝʨʽʛʘʥʥʷ, ʜʦʜʘʪʢʽʚ, ʩʝʨʚʽʩʽʚ), ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʰʚʠʜʢʦ ʥʘʜʘʥʽ ʘʙʦ ʚʠʧʫʱʝʥʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʟʫʩʠʣʣʷʤʠ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʧʦʩʣʫʛ[1]. 

ʍʤʘʨʥʘ ʤʦʜʝʣʴ ʚʦʣʦʜʽʻ ʧ&apos;ʷʪʴʤʘ ʦʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘ ʚʠʤʦʛʫ, ʰʠʨʦʢʠʡ ʤʝʨʝʞʝʚʠʡ ʜʦʩʪʫʧ, ʦʙ&apos;ʻʜʥʘʥʥʷ ʨʝʩʫʨʩʽʚ ʚ ʧʫʣʠ, ʤʠʪʪʻʚʘ 

ʝʣʘʩʪʠʯʥʽʩʪʴ, ʚʠʤʽʨʶʚʘʥʽ ʩʝʨʚʽʩʠ). ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʤʦʜʝʣʝʡ ʩʣʫʞʙ (SaaS, PaaS,  

IaaS) ʽ ʯʦʪʠʨʴʦʭ ʤʦʜʝʣʝʡ ʨʦʟʛʦʨʪʘʥʥʷ (ʧʨʠʚʘʪʥʘ, ʧʫʙʣʽʯʥʘ, ʢʦʤʫʥʘʣʴʥʘ ʪʘ ʛʽʙʨʠʜʥʘ). 

ɿ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʥʦ, ʱʦ ʚʠʤʦʛʦʶ ʜʦ ʭʤʘʨʥʦʛʦ ʩʝʨʚʽʩʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʤʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ 

ʭʤʘʨʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʇʽʜ ʭʤʘʨʥʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ 

ʨʦʟʫʤʽʻʪʴʩʷ ʥʘʙʽʨ ʘʧʘʨʘʪʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʤʘʻ ʧ&apos;ʷʪʴ ʦʩʥʦʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʍʤʘʨʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʪʘʢʘ, ʱʦ ʚʤʽʱʘʻ ʽ ʬʽʟʠʯʥʠʡ ʨʽʚʝʥʴ, ʽ ʨʽʚʝʥʴ 

ʘʙʩʪʨʘʢʮʽʾ. ʌʽʟʠʯʥʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʭʤʘʨʠ ʥʘʜʘʚʘʥʠʭ ʧʦʩʣʫʛ, ʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʩʝʨʚʝʨʠ, ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʝʨʝʞʝʚʽ 

ʢʦʤʧʦʥʝʥʪʠ. ʈʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʛʦʨʥʫʪʦʛʦ ʥʘ 

ʬʽʟʠʯʥʦʤʫ ʨʽʚʥʽ, ʽ ʤʽʩʪʠʪʴ ʚʩʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʤʘʨ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʨʽʚʝʥʴ ʘʙʩʪʨʘʢʮʽʾ 

ʩʪʦʾʪʴ ʚʠʱʝ ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ. 

ɺ ʤʘʛʽʩʪʝʨʩʴʢʠʡ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ ʧʦʙʫʜʦʚʠ ʎʆɼ, ʤʝʪʦʜʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ çʭʤʘʨʥʠʭè ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʘʨʭʽʪʝʢʪʫʨʫ ʜʘʪʘ-ʮʝʥʪʨʽʚ. 

ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦʙʫʜʦʚʠ ʎʆɼ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʩʫʪʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʚʠʧʘʜʢʦʤ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ. 
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ʆʙʨʘʥʦ ʤʦʜʫʣʴʥʠʡ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʜʘʪʘ-ʮʝʥʪʨʽʚ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʘʥʦʛʦ ʤʝʪʦʜʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ (ʢʦʥʪʝʡʥʝʨʥʠʭ) ʮʝʥʪʨʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘʣʝ ʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʧʦʪʫʞʥʠʭ ʚʝʣʠʢʠʭ 

ʤʦʜʫʣʴʥʠʭ ʜʘʪʘ-ʮʝʥʪʨʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ ʨʝʟʝʨʚʫʚʘʥʥʷʤ ʨʝʩʫʨʩʽʚ ʎʆɼ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ 

ʛʘʨʘʥʪʦʚʘʥʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʬʽʢʩʦʚʘʥʫ ʚ ʫʛʦʜʽ ʧʨʦ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʜʦʟʚʦʣʷʻ ʜʠʥʘʤʽʯʥʘ ʟʤʽʥʶʚʘʪʠ ʦʙóʻʤʠ ʟʘʨʝʟʝʨʚʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʙʫʤʦʚʣʝʥʽ 

ʩʪʦʭʘʩʪʠʯʥʦʶ ʧʨʠʨʦʜʦʶ ʟʘʧʠʪʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʾʭ ʚʠʜʽʣʝʥʥʷ, ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʽ. 

ʆʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʨʝʩʫʨʩʥʦʾ ʛʦʪʦʚʥʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʚʨʘʭʦʚʫʶʯʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʚʽʣʴʥʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʦʙóʻʤʫ ʟʘʨʝʟʝʨʚʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʛʘʨʘʥʪʦʚʘʥʦʶ ʷʢʽʩʪʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʦʨʘʤ ʧʦʩʣʫʛ ʎʆɼ ʦʙʠʨʘʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʧʦʣʽʪʠʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

NIST Cloud Computing Standards Roadmap (NIST-SP 500-291)- [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.nist.gov/manuscript-publication-search.cfm?pub_id=909024 . 2011- 

08-10 

 
 

ʂʫʢʩʘ ʖ.ʄ 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʟʚôʷʟʢʫ ̔ ʤ.ʆ.ʉ.ʇʦʧʦʚʘ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɽʂʉʇɽʈʊʅʀʍ ʉʀʉʊɽʄ ɺ ɿɸɼɸʏɸʍ ʄʆʅɯʊʆʈʀʅɻʋ 

ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʚ 

ʟʘʜʘʯʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʄʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ - ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʮʽʥʢʠ ʽ 

ʧʨʦʛʥʦʟʫ ʟʤʽʥ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʜʽʣʠʪʠ ʟʤʽʥʠ ʾʭ ʩʪʘʥʫ ʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʠʭ ʧʨʦʮʝʩʠ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ [1]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ (ɽʉ) ʜʣʷ ʨʦʟʚóʷʟʘʥʥʷ 

ʟʘʜʘʯ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʟʛʣʷʥʝʤʦ ʚʠʟʥʘʯʝʥʥʷ : çɽʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ð ʢʣʘʩ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʩʧʨʦʤʦʞʥʠʭ ʦʪʨʠʤʫʚʘʪʠ, ʥʘʢʦʧʠʯʫʚʘʪʠ, ʢʦʨʠʛʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʜʝʷʢʦʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʚʠʚʦʜʠʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʟʥʘʥʴ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʽ ʧʦʷʩʥʶʚʘʪʠ 

ʭʽʜ ʨʽʰʝʥʥʷ.[2]è 

ɿʘ ʜʦʧʦʤʦʛʦʶ ɽʉ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘʜʘʯʽ, ʚʽʜʥʝʩʝʥʽ ʜʦ ʢʣʘʩʫ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʭ, ʩʣʘʙʢʦ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʜʘʯ. ɸʣʛʦʨʠʪʤʠ ʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʘʙʦ ʥʝ ʽʩʥʫʶʪʴ ʯʝʨʝʟ ʥʝʧʦʚʥʦʪʫ, 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʥʝʪʦʯʥʽʩʪʴ, ʨʦʟʧʣʠʚʯʘʩʪʽʩʪʴ ʘʥʘʣʽʟʦʚʘʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʟʥʘʥʴ ʧʨʦ ʥʝʾ, ʘʙʦ ʞ ʪʘʢʽ 

ʩʠʪʫʘʮʽʾ ʥʝʧʨʠʡʥʷʪʥʽ ʥʘ ʧʨʘʢʪʠʮʽ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚóʷʟʘʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʬʫʥʢʮʽʾ, ʚʠʢʦʥʫʚʘʥʽ ʢʣʘʩʦʤ ɽʉ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʟʥʘʥʥʷ ʽ  ʪʝʭʥʽʢʫ 

ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʘ ʪʘʢʦʞ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʤʽʨʢʫʚʘʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʥʘʫʢʦʚʦ- 

ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ,  ʩʬʦʨʤʫʣʶʻʤʦ ʧʝʨʝʣʽʢ  ʙʣʦʢʽʚ, ʱʦ ʚʭʦʜʷʪʴ  ʜʦ ʩʢʣʘʜʫ ɽʉ  ʤʦʥʽʪʦʨʠʥʛʫ  

ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ʙʘʟʘ ʟʥʘʥʴ ð ɹɿ; ʙʣʦʢ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ð ɹʃɺ; ʙʣʦʢ ʨʝʜʘʛʫʚʘʥʥʷ 

ʙʘʟʠ ʟʥʘʥʴ ð ɹʈɹɿ; ʙʣʦʢ ʨʦʟóʷʩʥʝʥʴ ð ɹʈ; ʽʥʪʝʨʬʝʡʩʥʠʡ ʙʣʦʢ ð ɯɹ; ʙʣʦʢ ʧʣʘʥʫʚʘʥʥʷ ð ɹʇ; 

ʙʣʦʢ ʜʠʩʧʝʪʯʝʨʘ ð ɼɹ; ʨʝʟʠʜʝʥʪʥʠʡ ʙʣʦʢ ð ʈɹ; ʙʣʦʢ ʤʦʥʽʪʦʨʠʥʛʫ ð ɹʄ. ʙʣʦʢ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʪʫʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ð ɹʌʉʇʈ. 

ʇʝʨʰʽ ʜʚʘ ʙʣʦʢʠ ʻ ʦʙʦʚóʷʟʢʦʚʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ɽʉ, ʪʦʤʫ ʾʭ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʙʘʟʦʚʠʤʠ. 

ɯʥʰʽ ʙʣʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʚʽʜʩʫʪʥʽʤʠ, ʪʦʜʽ ʾʭ ʬʫʥʢʮʽʾ ʚʽʟʴʤʫʪʴ ʥʘ ʩʝʙʝ ʙʘʟʦʚʽ ʙʣʦʢʠ. ɹʣʦʢ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ɽʉ, ʷʢʘ ʧʨʘʮʶʻ ʚ ʉʄ. ɼʦ ʡʦʛʦ ʬʫʥʢʮʽʡ ʥʘʣʝʞʘʪʴ: 

http://www.nist.gov/manuscript-publication-search.cfm?pub_id=909024



