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Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
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          ɮɚɦɢɥɢɹ, ɢɦɹ, ɨɬɱɟɫɬɜɨ  
Ƚɪɭɩɩɚ 55-1 (ɏȻ 15-04) ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 09.03.03 

         ɧɨɦɟɪ                                                                                                          ɤɨɞ 

ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ_________________________________________________         
                                                                      ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ ɩɟɪɟɞɚɱɢ 
ɫɜɟɞɟɧɢɣ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ 
ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɊɆɋ Ɋɏ 
ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɢɧɫɬɢɬɭɬɭ № 279 ɨɬ 18.04.2019 ɝ.___________ 
Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ ȿ.ɇ. ɋɤɭɪɚɬɟɧɤɨ, ɡɚɜ. ɤɚɮɟɞɪɨɣ, ɞɨɰɟɧɬ, ɤ.ɬ.ɧ.,___ 
ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ 
                                               ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ, ɞɨɥɠɧɨɫɬɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ ɢ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ ɢɧɮɨɪɦɚɰɢɹ ɨ ɪɚɛɨɬɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɢ ɌɎɈɆɋ Ɋɏ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜ 
ȼɄɊ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 
 
ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ:  
1.Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ. 
2. Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 
ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ 
ɌɎɈɆɋ. 
3. Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 
ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ 
ɌɎɈɆɋ Ɋɏ. 
ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ  ɧɟɬ 
 
 
 
 

      Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ                                ______________   ȿ.ɇ. ɋɭɤɪɚɬɟɧɤɨ__ 
                                                                                                       ɩɨɞɩɢɫɶ                 ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ 
 
 

      Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ           ______________     ɂ.ɇ. Ȼɚɪɫɤɢɯ______ 
                                                                                     ɩɨɞɩɢɫɶ, ɢɧɢɰɢɚɥɵ ɢ ɮɚɦɢɥɢɹ ɫɬɭɞɟɧɬɚ 

 

                                                                                  « 19 » ɚɩɪɟɥɹ 2019 ɝ. 
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ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «Ⱥɜɬɨɦɚɬɢɡɚɰɢɹ 

ɩɟɪɟɞɚɱɢ ɫɜɟɞɟɧɢɣ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ 

ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ Ɋɏ»ɫɨɞɟɪɠɢɬ 64 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 14 ɮɨɪɦɭɥ, 8 ɬɚɛɥɢɰ, 9 ɪɢɫɭɧɤɨɜ, 30 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ», ɌɎɈɆɋ Ɋɏ, Ⱥɂɋ, ɆɂɄɊɈɋȿɊȼɂɋɇȺə 

ȺɊɏɂɌȿɄɌɍɊȺ, ɉȿɊȿȾȺɑȺ ȾȺɇɇɕɏ, ɉɊəɆɕȿɁȺɌɊȺɌɕ, 

ɗɄɋɉɅɍȺɌȺɐɂɈɇɇɕȿ ɁȺɌɊȺɌɕ, ɄȺɉɂɌȺɅɖɇɕȿ ɁȺɌɊȺɌɕ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ 

ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 

ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɲɢɧɵ «ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ (ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ 

ɭɱɚɫɬɤɚɦɢ)».Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ 

ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɢɫɤ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ;  

2) ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

3) ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ; 

4) ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɩɨɡɜɨɥɹɸɳɭɸ ɫɨɜɟɪɲɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ 

ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ȼɄɊ; 

5) ɩɪɨɜɟɫɬɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɢɬɶ ɂɋ ɤ ɜɧɟɞɪɟɧɢɸ ɫɢɫɬɟɦɵ; 

6) ɨɰɟɧɢɬɶ ɩɥɚɧɢɪɭɟɦɭɸ ɫɨɜɨɤɭɩɧɭɸ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ; 

7) ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɚɧɚɥɢɡ 

ɪɢɫɤɨɜ. 
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SUMMARY 

 

The theme of the Bachelor's thesis is «Automation of Data Transfer on the 

Population Registration in Healthcare Organizations from RIAMS «ProMed» to IS 

of MHIF RKH». It contains 64 pages, 14 formulae, 8 charts, 9 figures, 30 reference 

items.  

SHCPI RKH «RMCIA» (State Healthcare Public Institution of Republic of 

Khakassia «Republican Medical Center for Information and Analysis»), MHIF 

RKH (Mandatory Health Insurance Fund of Republic of Khakassia), AIS, 

MICROSERVICE ARCHITECTURE, DATA TRANSFER, DIRECT COSTS, 

OPERATIONAL COSTS, CAPITAL COSTS  

The purpose of the graduation thesis is to reduce the information exchange 

time via creating additional bus feature set of «Data transfer on registration». To 

achieve the stated purpose, it is necessary to consider the following objectives: 

1) to search for the necessary information to achieve the purpose; 

2) to model the subject area processes; 

3) to substantiate the choice of project design tools; 

4) to create a system that automates data transfer in accordance with the 

intended purpose of the Bachelor's thesis; 

5) to conduct testing and to prepare the IS for implementation. 

6) to assess the planned total cost of project development; 

7) to assess the project cost-effectiveness and risk analysis as well. 

 

 

 

English language supervisor   _____________        __________________ 
                                                              (signature, date)            ( full name) 
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ȼȼȿȾȿɇɂȿ 

 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɜ ɫɢɫɬɟɦɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 

ɫɨɡɞɚɸɬɫɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (ɞɚɥɟɟ ɂɋ), ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 

ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ 

ɯɪɚɧɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. Ⱦɜɟ ɬɚɤɢɟ ɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɢɠɟ: 

ɩɟɪɜɚɹ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɦ ɦɟɞɢɰɢɧɫɤɢɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨ–

ɚɧɚɥɢɬɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ (ɞɚɥɟɟ ɊɆɂȺɐ), ɚ ɜɬɨɪɚɹ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɮɨɧɞɨɦ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (ɞɚɥɟɟ ɌɎɈɆɋ). Ⱦɥɹ ɧɚɢɥɭɱɲɟɝɨ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɬɢɯ ɂɋ, ɨɧɢ ɞɨɥɠɧɵ ɨɛɦɟɧɢɜɚɬɶɫɹ ɯɪɚɧɢɦɨɣ 

ɢɧɮɨɪɦɚɰɢɟɣ ɞɪɭɝ ɫ ɞɪɭɝɨɦ. ɇɨ ɊɆɂȺɐ ɢ ɌɎɈɆɋ ɪɚɡɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɯ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɧɚɯɨɞɹɬɫɹ ɜ ɪɚɡɧɵɯ ɡɚɤɪɵɬɵɯ ɫɟɬɹɯ. ɇɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɢɡɴɹɬɢɟ, ɨɬɩɪɚɜɤɚ ɢ ɡɚɝɪɭɡɤɚ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɨɞɧɨɣ ɂɋ ɜ ɞɪɭɝɭɸ 

ɞɟɥɚɟɬɫɹ ɜɪɭɱɧɭɸ ɱɟɥɨɜɟɤɨɦ, ɱɬɨ ɫɨɡɞɚɟɬ ɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɩɨ ɜɪɟɦɟɧɢ. 

ɉɨɷɬɨɦɭ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɫɨɡɞɚɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ, ɤɨɬɨɪɨɟ 

ɚɜɬɨɦɚɬɢɡɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ (ɞɚɥɟɟ ɒɢɧɚ).Ɉɞɧɨɣ ɢɡ 

ɜɨɡɦɨɠɧɨɫɬɟɣ ɲɢɧɵ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ«ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ (ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ ɭɱɚɫɬɤɚɦɢ)». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɹɜɥɹɟɬɫɹ ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɭɬɟɦ 

ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɲɢɧɵ «ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ (ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ ɭɱɚɫɬɤɚɦɢ)». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

1) ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɢɫɤ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ;  

2) ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

3) ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ; 

4) ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɩɨɡɜɨɥɹɸɳɭɸ ɫɨɜɟɪɲɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ 

ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ȼɄɊ; 
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5) ɩɪɨɜɟɫɬɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɢɬɶ ɂɋ ɤ ɜɧɟɞɪɟɧɢɸ ɫɢɫɬɟɦɵ; 

6) ɨɰɟɧɢɬɶ ɩɥɚɧɢɪɭɟɦɭɸ ɫɨɜɨɤɭɩɧɭɸ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ; 

7) ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɚɧɚɥɢɡ 

ɪɢɫɤɨɜ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ 

 

1.1 Ⱥɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɤɚɡёɧɧɨɟ 
ɭɱɪɟɠɞɟɧɢɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ «ɊɆɂȺɐ». 

 

ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ» ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɫ ɰɟɥɶɸ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 

Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɩɭɬɟɦ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɛɚɡɟ ɫɨɜɪɟɦɟɧɧɵɯ 

ɤɨɦɩɶɸɬɟɪɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɦɟɠɨɬɪɚɫɥɟɜɨɣ ɫɢɫɬɟɦɵ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, 

ɯɪɚɧɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɣ ɢɧɮɨɪɦɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɞɢɧɚɦɢɱɟɫɤɭɸ 

ɨɰɟɧɤɭ ɡɞɨɪɨɜɶɹ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɩɨɞɞɟɪɠɤɭ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ, 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɟɝɨ ɭɥɭɱɲɟɧɢɟ. 

ɇɢɠɟ ɪɚɫɤɪɵɬɵ ɤɥɸɱɟɜɵɟ ɩɨɥɨɠɟɧɢɹ ɭɱɟɬɧɨɣ ɩɨɥɢɬɢɤɢ, 

ɨɩɪɟɞɟɥɹɸɳɟɣ ɜɟɞɟɧɢɟ ȽɄɍɁ Ɋɏ «Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɣ ɦɟɞɢɰɢɧɫɤɢɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ»: 

− Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɰɟɩɰɢɣ ɢ ɩɪɨɝɪɚɦɦ ɢɧɮɨɪɦɚɬɢɡɚɰɢɢ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

− Ʉɨɨɪɞɢɧɚɰɢɹ ɪɚɛɨɬ ɩɨ ɫɨɡɞɚɧɢɸ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

− Ɏɨɪɦɢɪɨɜɚɧɢɟ ɟɞɢɧɨɣ ɫɢɫɬɟɦɵ ɭɱɟɬɚ ɢ ɨɬɱɟɬɧɨɫɬɢ ɦɟɞɢɤɨ-

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɟё ɨɛɪɚɛɨɬɤɢ. 

− ɉɪɢɟɦ ɢ ɨɛɪɚɛɨɬɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɨɬɱɟɬɨɜ ɨɬ ɭɱɪɟɠɞɟɧɢɣ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ. 

− Ɋɚɡɪɚɛɨɬɤɚ ɩɨɤɚɡɚɬɟɥɟɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɭɱɪɟɠɞɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ, ɫɨɫɬɨɹɧɢɟ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɜ ɪɚɦɤɚɯ ɭɬɜɟɪɠɞɟɧɧɨɣ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ. 
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− Ɋɚɡɪɚɛɨɬɤɚ, ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɫɢɫɬɟɦ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ, ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ. 

− Ⱥɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɝɥɚɜɧɵɯ 

ɲɬɚɬɧɵɯ ɢ ɜɧɟɲɬɚɬɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 

Ɋɟɫɩɭɛɥɢɤɢ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɯ ɨɬɞɟɥɨɜ ɤɪɚɟɜɵɯ ɛɨɥɶɧɢɰ ɢ 

ɞɢɫɩɚɧɫɟɪɨɜ. 

− Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɮɨɧɞɨɦ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ, ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɬɚɬɢɫɬɢɤɢ, ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɦɢ ɢ ɧɚɭɱɧɵɦɢ ɭɱɪɟɠɞɟɧɢɹɦɢ ɢ 

ɞɪɭɝɢɦɢ ɫɬɨɪɨɧɧɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ. 

− Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜ ɪɚɛɨɬɟ 

ɭɱɪɟɠɞɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɤɥɚɫɫɢɮɢɤɚɰɢɣ ɩɪɢ ɜɟɞɟɧɢɢ 

ɦɟɞɢɰɢɧɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

− Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɟɞɟɧɢɟɦ ɜ ɭɱɪɟɠɞɟɧɢɹɯ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɞɨɫɬɨɜɟɪɹɸɳɟɣ ɫɥɭɱɚɢ 

ɫɦɟɪɬɢ. 

− Ɉɛɟɫɩɟɱɟɧɢɟ ɭɱɪɟɠɞɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɮɨɪɦɚɦɢ 

ɦɟɞɢɰɢɧɫɤɨɣ ɭɱɟɬɧɨɣ ɢ ɨɬɱɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɩɪɢɤɚɡɚɦɢ 

Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɩɨɫɬɚɧɨɜɥɟɧɢɹɦɢ 

Ƚɨɫɤɨɦɫɬɚɬɚ Ɋɨɫɫɢɢ. 

− ɂɡɭɱɟɧɢɟ ɢ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫɨ 

ɡɞɨɪɨɜɶɟɦ ɱɟɥɨɜɟɤɚ. 
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− ȼɵɪɚɛɨɬɤɚ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɱɪɟɠɞɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ. 

− Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɢ 

ɨɬɱɟɬɧɨɫɬɢ ɭɱɪɟɠɞɟɧɢɣ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ. 

− Ʉɨɨɪɞɢɧɚɰɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɫɥɭɠɛɵ ɦɟɞɢɰɢɧɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

− ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɜ Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɫɜɨɞɧɵɯ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɦɟɞɢɰɢɧɫɤɢɯ ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɨɬɱɟɬɨɜ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɨɪɹɞɤɨɦ. 

− Ɏɨɪɦɢɪɨɜɚɧɢɟ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

− Ⱥɧɚɥɢɡ ɦɟɞɢɤɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 

ɡɞɨɪɨɜɶɹ ɧɚɫɟɥɟɧɢɹ ɢ ɫɨɫɬɨɹɧɢɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɢ. 

− ɉɨɜɵɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

− Ɉɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɫɜɟɞɟɧɢɣ ɜ ɭɱɟɬɧɨɣ ɢ ɨɬɱɟɬɧɨɣ 

ɦɟɞɢɰɢɧɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

− ȼɧɟɞɪɟɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɦɟɞɢɤɨ-

ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

− ɋɨɡɞɚɧɢɟ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɟɞɢɧɨɝɨ ɦɨɧɢɬɨɪɢɧɝɚ ɡɞɨɪɨɜɶɹ 

ɧɚɫɟɥɟɧɢɹ. 

− ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɭɛɥɢɤɚɰɢɹ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɨɛɡɨɪɨɜ ɨ ɫɨɫɬɨɹɧɢɢ 
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ɡɞɨɪɨɜɶɹ ɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, ɫɛɨɪɧɢɤɨɜ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɨ ɪɚɡɞɟɥɚɦ 

ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ. 

− ɉɪɨɜɟɞɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɜɵɲɟɧɢɸ ɞɟɥɨɜɨɣ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɦɟɞɢɰɢɧɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɢ 

ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɢ ɨɪɝɚɧɢɡɚɰɢɢ ɫɟɦɢɧɚɪɨɜ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ 

ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ ɢ ɨɤɚɡɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ [12]. 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɤɨɧɬɪɨɥɢɪɭɟɬ ɪɚɛɨɬɭ ȽɄɍɁ Ɋɏ 

“ɊɆɂȺɐ”, ɤɨɬɨɪɨɟ ɫɨɫɬɨɢɬ ɢɡ ɬɚɤɢɯ ɨɬɞɟɥɨɜ ɤɚɤ: ɨɬɞɟɥ ɦɟɞɢɰɢɧɫɤɨɣ 

ɫɬɚɬɢɫɬɢɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ, ɨɬɞɟɥ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ, 

ɬɟɯɧɢɱɟɫɤɢɣ ɨɬɞɟɥ, ɨɬɞɟɥ ɚɞɪɟɫɧɨ-ɫɩɪɚɜɨɱɧɨɣ ɪɚɛɨɬɵ. ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

 

Ɋɢɫɭɧɨɤ 1.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɊɆɂȺɐ 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ» ɮɭɧɤɰɢɨɧɢɪɭɟɬ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɣ ɰɢɮɪɨɜɨɣ ɨɛɦɟɧ ɫ ɦɟɞɢɰɢɧɫɤɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɱɟɪɟɡ 

e-mail ɢ ɨɛɥɚɱɧɨɟ ɯɪɚɧɢɥɢɳɟ. 

Ɂɚɩɢɫɶ ɤ ɫɩɟɰɢɚɥɢɫɬɚɦ ɨɪɝɚɧɢɡɨɜɚɧɚ ɱɟɪɟɡ ɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨɝɨ 

ɪɚɫɩɢɫɚɧɢɹ ɢ ɝɨɪɹɱɭɸ ɥɢɧɢɸ.  

ɋɨɩɪɨɜɨɠɞɟɧɢɟɦ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɡɚɧɢɦɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ 
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ɨɬɞɟɥ 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɭɫɬɚɧɨɜɥɟɧɨ 24 ɤɨɦɩɶɸɬɟɪɚ. ɂɡ ɧɢɯ: 

− 9 ɦɚɲɢɧ ɫ ɩɪɨɰɟɫɫɨɪɨɦ Core 2 Duo; 

− 15 ɦɚɲɢɧ ɫ ɩɪɨɰɟɫɫɨɪɨɦ Core i3. 

ɉɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ: 

– Ɇɟɞɫɬɚɬ. 

– ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɉɪɨɆɟɞ. 

– Ʉɚɫɩɟɪɫɤɢɣ endpointsecurity (ɭɩɪɚɜɥɹɟɬɫɹ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɫ ɫɟɪɜɟɪɚ). 

– DallasLock — ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɨɬ ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɨɝɨ 

ɞɨɫɬɭɩɚ ɜ ɩɪɨɰɟɫɫɟ ɟё ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ ɜ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 

ɫɢɫɬɟɦɚɯ. 

Ɉɫɧɨɜɧɵɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɜ ɫɮɟɪɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ: 

– ɟɞɢɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɩɨɪɬɚɥ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ; 

– ɬɟɥɟɦɟɞɢɰɢɧɫɤɚɹ ɫɢɫɬɟɦɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ; 

– ɝɥɨɛɚɥɶɧɚɹ ɧɚɜɢɝɚɰɢɨɧɧɚɹ ɫɩɭɬɧɢɤɨɜɚɹ ɫɢɫɬɟɦɚ (ȽɅɈɇȺɋɋ) 

«ȺɜɬɨȽɊȺɎ»; 

– ɪɟɝɢɨɧɚɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɟɞɢɰɢɧɫɤɚɹ ɫɢɫɬɟɦɚ 

(ɊɂȺɆɋ) «ɉɪɨɆɟɞ». 

Ɋɟɝɢɨɧɚɥɶɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɚɧɚɥɢɬɢɱɟɫɤɚɹ ɦɟɞɢɰɢɧɫɤɚɹ 
ɫɢɫɬɟɦɚ (ɊɂȺɆɋ) «ɉɪɨɆɟɞ»– ɷɬɨ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɪɨɝɪɚɦɦɧɵɣ 

ɤɨɦɩɥɟɤɫ, ɩɨɡɜɨɥɹɸɳɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ 

ɯɪɚɧɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ, ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɢ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ 

ɫɢɫɬɟɦɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɪɟɝɢɨɧɚ. 

ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɩɨ ɦɨɞɟɥɢ(Softwareas a Services – 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɤɚɤ ɭɫɥɭɝɚ) ɧɚ ɟɞɢɧɨɦ ɰɟɧɬɪɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ 

ɞɥɹ ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ ɱɢɫɥɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. ȼ ɐɈȾ ɤɨɧɫɨɥɢɞɢɪɭɟɬɫɹ ɜɫɹ 

ɢɧɮɨɪɦɚɰɢɹ, ɫɜɹɡɚɧɧɚɹ ɫ ɩɟɪɫɨɧɢɮɢɰɢɪɨɜɚɧɧɵɦ ɭɱɟɬɨɦ ɨɤɚɡɚɧɧɨɣ 
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ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɢ ɭɩɪɚɜɥɟɧɢɟɦ ɪɟɫɭɪɫɚɦɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɪɟɝɢɨɧɚ. 

«ɉɪɨɆɟɞ» ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɦɟɞɢɰɢɧɫɤɢɦɢ 

ɭɱɪɟɠɞɟɧɢɹɦɢ, ɨɪɝɚɧɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɟɦ, ɌɎɈɆɋ, 

ɫɬɪɚɯɨɜɵɦɢ ɦɟɞɢɰɢɧɫɤɢɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɚɩɬɟɱɧɵɦɢ ɭɱɪɟɠɞɟɧɢɹɦɢ, 

ɭɱɚɫɬɜɭɸɳɢɦɢ ɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɝɪɚɦɦɵ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɥɟɤɚɪɫɬɜɟɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ (ȾɅɈ). 

ɐɟɧɬɪɚɥɢɡɨɜɚɧɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɊɂȺɆɋ ɩɨɡɜɨɥɹɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɬɶ ɟɟ ɜ 

ɩɪɟɞɟɥɚɯ ɪɟɝɢɨɧɚ ɜ ɪɟɤɨɪɞɧɨ ɤɨɪɨɬɤɢɟ ɫɪɨɤɢ ɢ ɛɟɡ ɫɭɳɟɫɬɜɟɧɧɵɯ 

ɦɚɬɟɪɢɚɥɶɧɵɯ ɡɚɬɪɚɬ. Ⱦɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɦɟɞɢɰɢɧɫɤɢɯ ɭɱɪɟɠɞɟɧɢɣ ɤ 

«ɉɪɨɆɟɞ» ɧɟɨɛɯɨɞɢɦɨ ɬɨɥɶɤɨ ɧɚɥɢɱɢɟ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɫ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɶɸ ɧɟ ɦɟɧɟɟ 2 Ɇɛɢɬ/ɫ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɨɣ 

ɪɚɛɨɱɢɯ ɦɟɫɬ ɜɪɚɱɟɣ. Ⱦɨɫɬɭɩ ɤ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ 

ɜɨɡɦɨɠɟɧ, ɤɚɤ ɫɨ ɫɬɚɰɢɨɧɚɪɧɵɯ, ɬɚɤ ɢ ɫ ɦɨɛɢɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ [21]. 

ɇɚ ɬɟɤɭɳɢɣ ɦɨɦɟɧɬ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɩɪɢɧɚɞɥɟɠɢɬ ɢ ɨɛɫɥɭɠɢɜɚɟɬɫɹ 

ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ». 

 

1.2 Ⱥɧɚɥɢɡ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ «Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ Ɏɨɧɞ 
ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ» 

 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɮɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ (ɞɚɥɟɟ – Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɮɨɧɞ) ɹɜɥɹɟɬɫɹ 

ɧɟɤɨɦɦɟɪɱɟɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ, ɫɨɡɞɚɧɧɨɣ Ɋɟɫɩɭɛɥɢɤɨɣ ɏɚɤɚɫɢɹ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɜ ɫɮɟɪɟ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ. 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɮɨɧɞ ɹɜɥɹɟɬɫɹ ɸɪɢɞɢɱɟɫɤɢɦ ɥɢɰɨɦ, ɫɨɡɞɚɧɧɵɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɜ ɫɜɨɟɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɞɨɬɱɟɬɟɧ ɉɪɚɜɢɬɟɥɶɫɬɜɭ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɢ 

Ɏɟɞɟɪɚɥɶɧɨɦɭ ɮɨɧɞɭ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ (ɞɚɥɟɟ - 

Ɏɟɞɟɪɚɥɶɧɵɣ ɮɨɧɞ). Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɫɜɨɢɯ ɩɨɥɧɨɦɨɱɢɣ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ 
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ɮɨɧɞ ɨɬɤɪɵɜɚɟɬ ɫɱɟɬɚ, ɦɨɠɟɬ ɫɨɡɞɚɜɚɬɶ ɮɢɥɢɚɥɵ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɬɜɚ, ɢɦɟɟɬ 

ɛɥɚɧɤ ɢ ɩɟɱɚɬɶ ɫɨ ɫɜɨɢɦ ɩɨɥɧɵɦ ɧɚɢɦɟɧɨɜɚɧɢɟɦ, ɢɧɵɟ ɩɟɱɚɬɢ, ɲɬɚɦɩɵ ɢ 

ɛɥɚɧɤɢ, ɝɟɪɚɥɶɞɢɱɟɫɤɢɣ ɡɧɚɤ-ɷɦɛɥɟɦɭ. 

Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɮɨɧɞ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɜɨɸ ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ʉɨɧɫɬɢɬɭɰɢɟɣ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɮɟɞɟɪɚɥɶɧɵɦɢ 

ɡɚɤɨɧɚɦɢ, ɭɤɚɡɚɦɢ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɉɪɟɡɢɞɟɧɬɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɩɨɫɬɚɧɨɜɥɟɧɢɹɦɢ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɧɨɪɦɚɬɢɜɧɵɦɢ ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 

ɜɥɚɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɮɭɧɤɰɢɢ ɩɨ ɜɵɪɚɛɨɬɤɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ 

ɢ ɧɨɪɦɚɬɢɜɧɨɦɭ ɩɪɚɜɨɜɨɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɜ ɫɮɟɪɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ, 

ɧɚɫɬɨɹɳɢɦ ɉɨɥɨɠɟɧɢɟɦ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɩɪɚɜɨɜɵɦɢ ɚɤɬɚɦɢ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ. 

Ɂɚɞɚɱɚɦɢ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɮɨɧɞɚ ɹɜɥɹɸɬɫɹ: 

− ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ 

Ɏɟɞɟɪɚɰɢɢ ɩɪɚɜ ɝɪɚɠɞɚɧ ɜ ɫɢɫɬɟɦɟ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ; 

− ɨɛɟɫɩɟɱɟɧɢɟ ɝɚɪɚɧɬɢɣ ɛɟɫɩɥɚɬɧɨɝɨ ɨɤɚɡɚɧɢɹ ɡɚɫɬɪɚɯɨɜɚɧɧɵɦ 

ɥɢɰɚɦ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɚɫɬɭɩɥɟɧɢɢ ɫɬɪɚɯɨɜɨɝɨ ɫɥɭɱɚɹ 

ɜ ɪɚɦɤɚɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɹɡɚɬɟɥɶɧɨɝɨ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɢ ɛɚɡɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɨɛɹɡɚɬɟɥɶɧɨɝɨ 

ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 

− ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɭɩɧɨɫɬɢ ɢ ɤɚɱɟɫɬɜɚ 

ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ, ɨɤɚɡɵɜɚɟɦɨɣ ɜ ɪɚɦɤɚɯ ɩɪɨɝɪɚɦɦ 

ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ; 

− ɨɛɟɫɩɟɱɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɝɚɪɚɧɬɢɣ ɫɨɛɥɸɞɟɧɢɹ ɩɪɚɜ 

ɡɚɫɬɪɚɯɨɜɚɧɧɵɯ ɥɢɰ ɧɚ ɢɫɩɨɥɧɟɧɢɟ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ 

ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɦɟɞɢɰɢɧɫɤɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ ɜ ɪɚɦɤɚɯ ɛɚɡɨɜɨɣ 

ɩɪɨɝɪɚɦɦɵ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɬɪɚɯɨɜɚɧɢɹ ɧɟɡɚɜɢɫɢɦɨ 

ɨɬ ɮɢɧɚɧɫɨɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɫɬɪɚɯɨɜɳɢɤɚ [23]. 
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ɍ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɮɨɧɞɚ ɢɦɟɟɬɫɹ ɫɜɨɹ ɂɋ ɧɚɩɨɞɨɛɢɟ ɊɂȺɆɋ 

«ɉɪɨɆɟɞ» ɞɥɹ ɫɛɨɪɚ, ɨɛɪɚɛɨɬɤɢ ɢ ɯɪɚɧɟɧɢɹ ɦɟɞɢɰɢɧɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

 

1.3 ɋɪɚɜɧɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ» ɢ 
ɌɎɈɆɋ Ɋɏ 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɡɪɚɛɨɬɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɧɭɠɧɨ 

ɫɪɚɜɧɢɬɶ ɪɚɛɨɱɢɟ ɨɛɥɚɫɬɢ ɫɟɬɟɣ ɢ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ, ɫ ɤɨɬɨɪɵɦɢ ɪɚɛɨɬɚɸɬ ɞɜɟ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ. 

 

1.3.1 Ɂɚɳɢɳɟɧɧɚɹ ɫɟɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ 

 

VPN (ɚɧɝɥ. VirtualPrivateNetwork – ɜɢɪɬɭɚɥɶɧɚɹ ɱɚɫɬɧɚɹ ɫɟɬɶ) – ɷɬɨ 

ɛɟɡɨɩɚɫɧɨɟ, ɡɚɲɢɮɪɨɜɚɧɧɨɟ ɩɨɞɤɥɸɱɟɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɫɟɬɹɦɢ ɢɥɢ ɦɟɠɞɭ 

ɨɬɞɟɥɶɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ ɢ ɫɟɬɶɸ. ɋɟɬɢ VPN ɩɨɡɜɨɥɹɸɬ ɩɨɥɶɡɨɜɚɬɶɫɹ 

ɂɧɬɟɪɧɟɬɨɦ, ɫɨɯɪɚɧɹɹ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɨɫɬɶ. 

Ɍɟɯɧɨɥɨɝɢɹ VPN ɲɢɮɪɭɟɬ ɜɫɟ ɜɚɲɢ ɞɟɣɫɬɜɢɹ ɜ ɢɧɬɟɪɧɟɬɟ. ȼɫɟ, ɱɬɨ ɜɵ 

ɨɬɩɪɚɜɥɹɟɬɟ ɢ ɩɨɥɭɱɚɟɬɟ. ȿɫɥɢ ɜɵ ɜɯɨɞɢɬɟ ɬɨɥɶɤɨ ɱɟɪɟɡ VPN, ɜɢɞɟɧ ɧɟ ɜɚɲ 

ɩɨɞɥɢɧɧɵɣ ɢɫɬɨɱɧɢɤ ɩɨɞɤɥɸɱɟɧɢɹ, ɚ ɨɞɢɧ ɢɡ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ VPN-

ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ɋɭɳɟɫɬɜɭɟɬ ɬɪɢ ɨɫɧɨɜɧɵɯ ɜɢɞɚ ɲɢɮɪɨɜɚɧɢɹ: 

ɯɟɲɢɪɨɜɚɧɢɟ, ɫɢɦɦɟɬɪɢɱɧɨɟ ɢ ɚɫɢɦɦɟɬɪɢɱɧɨɟ ɲɢɮɪɨɜɚɧɢɟ. ɍ ɤɚɠɞɨɝɨ ɜɢɞɚ 

ɫɜɨɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ, ɧɨ ɜɫɟ ɨɧɢ ɲɢɮɪɭɸɬ ɜɚɲɢ ɞɚɧɧɵɟ ɬɚɤ, ɱɬɨ 

ɜ ɱɭɠɢɯ ɪɭɤɚɯ ɨɧɢ ɛɭɞɭɬ ɛɟɫɩɨɥɟɡɧɵɦɢ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɭɪɨɜɟɧɶ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɣ ɟɫɬɶ ɭ ɛɨɥɶɲɢɧɫɬɜɚ ɫɥɭɠɛ 

VPN — ɢɯ ɫɨɛɫɬɜɟɧɧɚɹ ɫɢɫɬɟɦɚ DNS. DNS — ɫɢɫɬɟɦɚ ɞɨɦɟɧɧɵɯ ɢɦɟɧ — ɷɬɨ 

"ɬɟɥɟɮɨɧɧɚɹ ɤɧɢɝɚ ɢɧɬɟɪɧɟɬɚ", ɜ ɤɨɬɨɪɨɣ ɬɟɤɫɬɨɜɵɟ URL-ɚɞɪɟɫɚ 

ɨɬɨɠɞɟɫɬɜɥɟɧɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ IP-ɚɞɪɟɫɚɦɢ. Ʉɢɛɟɪɩɪɟɫɬɭɩɧɢɤɢ ɦɨɝɭɬ 
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ɧɚɛɥɸɞɚɬɶ ɡɚ ɡɚɩɪɨɫɚɦɢ DNS, ɱɬɨɛɵ ɨɬɫɥɟɠɢɜɚɬɶ ɞɟɣɫɬɜɢɹ ɜ ɢɧɬɟɪɧɟɬɟ, ɧɨ 

ɫɢɫɬɟɦɚ DNS ɜ ɫɥɭɠɛɚɯ VPN ɪɚɡɪɚɛɨɬɚɧɚ ɬɚɤ, ɱɬɨɛɵ ɫ ɩɨɦɨɳɶɸ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɲɢɮɪɨɜɚɧɢɹ ɩɨɦɟɲɚɬɶ ɢɦ [29]. ɑɬɨɛɵ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ 

Ɏɟɞɟɪɚɥɶɧɨɝɨ Ɂɚɤɨɧɚ «Ɉ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ» – ɨɛɟ ɂɋ ɪɚɛɨɬɚɸɬ ɜ ɪɚɡɧɵɯ 

ɡɚɳɢɳɟɧɧɵɯ ɫɟɬɹɯ. 

 

1.3.2 Ɏɨɪɦɚɬɵ ɞɚɧɧɵɯ JSONɢ XML 

 

XML- ɮɚɣɥɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɮɚɣɥɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɪɚɡɥɢɱɧɵɯ 

ɩɪɢɥɨɠɟɧɢɹɯ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɨɬɧɨɫɹɬɫɹ ɤ ɮɚɣɥɚɦ, ɤɨɬɨɪɵɟ ɧɚɩɢɫɚɧɵ ɜ 

ExtensibleMarkupLanguage. ɗɬɨ ɮɨɪɦɚɬ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɬɟɝɢ ɢ ɢɫɩɨɥɶɡɭɟɬ 

ɟɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɚɬɪɢɛɭɬɵ. ɗɬɢ ɮɚɣɥɵ ɧɟɦɧɨɝɨ ɩɨɯɨɠ 

ɧɚ ɮɨɪɦɚɬɢɪɨɜɚɧɢɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ HTML ɞɨɤɭɦɟɧɬɟ, ɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɨɩɪɟɞɟɥɢɬɶ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɟ ɬɟɝɢ. ɗɬɢ XML- 

ɮɚɣɥɵ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɫɩɨɫɨɛɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɜ ɂɧɬɟɪɧɟɬɟ, ɤɨɬɨɪɵɟ ɩɪɢɯɨɞɹɬ ɢɡ ɪɚɡɧɵɯ ɩɪɨɝɪɚɦɦ ɢ ɦɨɝɭɬ ɛɵɬɶ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧɵ ɜ ɥɸɛɨɦ ɬɟɤɫɬɨɜɨɦ ɪɟɞɚɤɬɨɪɟ, ɩɨɬɨɦɭ ɱɬɨ ɨɧɢ ɩɪɢɯɨɞɹɬ ɜ 

ɬɟɤɫɬɨɜɵɯ ɞɨɤɭɦɟɧɬɚɯ [11]. 

JSON (JavaScriptObjectNotation) – ɩɪɨɫɬɨɣ ɮɨɪɦɚɬ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ, 

ɭɞɨɛɧɵɣ ɞɥɹ ɱɬɟɧɢɹ ɢ ɧɚɩɢɫɚɧɢɹ ɤɚɤ ɱɟɥɨɜɟɤɨɦ, ɬɚɤ ɢ ɤɨɦɩɶɸɬɟɪɨɦ. Ɉɧ 

ɨɫɧɨɜɚɧ ɧɚ ɩɨɞɦɧɨɠɟɫɬɜɟ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, 

ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɜ ɫɬɚɧɞɚɪɬɟ ECMA-262 3rd Edition - December 1999. JSON - 

ɬɟɤɫɬɨɜɵɣ ɮɨɪɦɚɬ, ɩɨɥɧɨɫɬɶɸ ɧɟɡɚɜɢɫɢɦɵɣ ɨɬ ɹɡɵɤɚ ɪɟɚɥɢɡɚɰɢɢ, ɧɨ ɨɧ 

ɢɫɩɨɥɶɡɭɟɬ ɫɨɝɥɚɲɟɧɢɹ, ɡɧɚɤɨɦɵɟ ɩɪɨɝɪɚɦɦɢɫɬɚɦ C-ɩɨɞɨɛɧɵɯ ɹɡɵɤɨɜ, ɬɚɤɢɯ 

ɤɚɤ C, C++, C#, Java, JavaScript, Perl, Python ɢ ɦɧɨɝɢɯ ɞɪɭɝɢɯ. ɗɬɢ ɫɜɨɣɫɬɜɚ 

ɞɟɥɚɸɬ JSON ɢɞɟɚɥɶɧɵɦ ɹɡɵɤɨɦ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ [5]. 

ɂɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɮɨɧɞɚ ɪɚɛɨɬɚɟɬ ɫ 

ɞɚɧɧɵɦɢ ɮɨɪɦɚɬɚ json ɜ ɬɨ ɜɪɟɦɹ, ɤɚɤ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɪɚɛɨɬɚɟɬ ɫ 

ɞɚɧɧɵɦɢ ɮɨɪɦɚɬɚ XML. 
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ɉɨɷɬɨɦɭ ɩɪɢ ɫɨɡɞɚɧɢɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ «ɉɟɪɟɞɚɱɚ 

ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ (ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ ɭɱɚɫɬɤɚɦɢ)» ɞɥɹ ɩɪɢɧɹɬɢɹ ɢ 

ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɡɚɳɢɳɟɧɧɭɸ ɫɟɬɶ. Ɍɚɤɠɟ ɧɭɠɧɨ 

ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɞɚɧɧɵɟ ɢɡ ɨɞɧɨɝɨ ɮɨɪɦɚɬɚ ɜ ɞɪɭɝɨɣ (ɢɡ XML ɜ JSON). 

 

1.4 ɉɨɫɬɚɧɨɜɤɚ ɰɟɥɢ ɢ ɡɚɞɚɱ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

 

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜ «ɒɢɧɟ» ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɢ, ɤɨɬɨɪɚɹ 

ɩɨɡɜɨɥɢɥɚ ɛɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ 

«ɉɪɨɆɟɞ» ɜ ɂɋ Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɝɨ ɮɨɧɞɚ. Ⱦɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɧɭɠɟɧ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɫɜɹɡɚɬɶ ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɚɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɧɵɟ 

ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɭɚɥɶɧɨɫɬɶ ɜɵɛɪɚɧɧɨɣ ɬɟɦɵ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɜɹɡɚɧɚ ɫ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ 

ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ.  

ɐɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ 

ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɲɢɧɵ «ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 

(ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ ɭɱɚɫɬɤɚɦɢ)». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɡɚɞɚɱɢ: 

1) ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɢɫɤ ɢɧɮɨɪɦɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ;  

2) ɩɨɫɬɪɨɢɬɶ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ;  

3) ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ; 

4) ɫɨɡɞɚɬɶ ɫɢɫɬɟɦɭ ɩɨɡɜɨɥɹɸɳɭɸ ɫɨɜɟɪɲɚɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɩɟɪɟɞɚɱɭ 

ɞɚɧɧɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɶɸ ȼɄɊ; 

5) ɩɪɨɜɟɫɬɢ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɩɨɞɝɨɬɨɜɢɬɶ ɂɋ ɤ ɜɧɟɞɪɟɧɢɸ ɫɢɫɬɟɦɵ; 

6) ɨɰɟɧɢɬɶ ɩɥɚɧɢɪɭɟɦɭɸ ɫɨɜɨɤɭɩɧɭɸ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ; 
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7) ɩɪɨɜɟɫɬɢ ɨɰɟɧɤɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɢ ɚɧɚɥɢɡ 

ɪɢɫɤɨɜ. 

1.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɢɧɮɨɪɦɚɰɢɟɣ ɢɡ ȻȾ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɌɎɈɆɋ Ɋɏ 

 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ (Ⱥɂɋ) — ɫɨɜɨɤɭɩɧɨɫɬɶ 

ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɯ ɫɪɟɞɫɬɜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɯɪɚɧɟɧɢɟɦ, ɩɟɪɟɞɚɱɟɣ ɢ ɨɛɪɚɛɨɬɤɨɣ ɢɧɮɨɪɦɚɰɢɢ 

[10]. Ⱦɚɧɧɚɹ Ⱥɂɋ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɫ ɩɨɦɨɳɶɸ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ. 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ— ɩɪɢɧɰɢɩɢɚɥɶɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɦɢɤɪɨɫɟɪɜɢɫɨɜ ɢ ɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɞɪɭɝ 

ɫ ɞɪɭɝɨɦ ɢ ɫɨ ɫɪɟɞɨɣ ɩɨ ɫɟɬɢ, ɚ ɬɚɤɠɟ ɩɪɢɧɰɢɩɨɜ, ɧɚɩɪɚɜɥɹɸɳɢɯ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ, ɟё ɫɨɡɞɚɧɢɟ ɢ ɷɜɨɥɸɰɢɸ [20] ɉɪɨɫɬɨ ɨ 

ɦɢɤɪɨɫɟɪɜɢɫɚɯ. ɋɭɬɶ ɞɚɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɜ ɬɨɦ, ɱɬɨ ɤɚɠɞɵɣ ɫɨɡɞɚɧɧɵɣ 

ɫɟɪɜɢɫ ɞɨɥɠɟɧ ɪɟɲɚɬɶ ɨɞɧɭ ɡɚɞɚɱɭ. 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɩɪɢɧɰɢɩɵ: 

⎯  ɋɟɪɜɢɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɫɮɨɤɭɫɢɪɨɜɚɧɵ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ 

ɞɚɧɧɨɝɨ ɩɪɢɧɰɢɩɚ ɫɥɟɞɭɟɬ, ɱɬɨ ɤɚɠɞɵɣ ɫɟɪɜɢɫ ɜɵɩɨɥɧɹɟɬ ɫɜɨɸ 

ɟɞɢɧɫɬɜɟɧɧɭɸ ɡɚɞɚɱɭ. 

⎯ ɋɟɪɜɢɫ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟɛɨɥɶɲɢɦ. ɂɡ ɷɬɨɝɨ ɩɪɢɧɰɢɩɚ ɫɥɟɞɭɟɬ, ɱɬɨ 

ɪɚɡɪɚɛɨɬɤɚ ɫɟɪɜɢɫɚ ɧɟ ɬɪɟɛɭɟɬ ɦɧɨɠɟɫɬɜɚ ɥɸɞɟɣ. 

⎯ ɋɟɪɜɢɫɵ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɥɨɫɜɹɡɚɧɧɵɦɢ. ȼ ɷɬɨɦ ɩɪɢɧɰɢɩɟ 

ɨɩɢɫɚɧɨ ɬɨ, ɱɬɨ ɢɡɦɟɧɟɧɢɹ ɜ ɨɞɧɨɦ ɫɟɪɜɢɫɟ ɧɟ ɞɨɥɠɧɨ ɜɥɢɹɬɶ ɧɚ ɞɪɭɝɨɣ. 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɚɹ Ⱥɂɋ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɢɡ ɫɟɛɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. 

ȼɟɛ-ɩɪɢɥɨɠɟɧɢɟ – ɷɬɨ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɜ ɤɨɬɨɪɨɦ ɤɥɢɟɧɬɨɦ 

ɜɵɫɬɭɩɚɟɬ ɛɪɚɭɡɟɪ, ɚ ɫɟɪɜɟɪɨɦ – ɜɟɛ-ɫɟɪɜɟɪ. Ʌɨɝɢɤɚ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ 

ɪɚɫɩɪɟɞɟɥɟɧɚ ɦɟɠɞɭ ɫɟɪɜɟɪɨɦ ɢ ɤɥɢɟɧɬɨɦ, ɯɪɚɧɟɧɢɟ ɞɚɧɧɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ, 
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ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ, ɧɚ ɫɟɪɜɟɪɟ, ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɪɨɢɫɯɨɞɢɬɩɨ ɫɟɬɢ. 

Ɉɞɧɢɦ ɢɡ ɩɪɟɢɦɭɳɟɫɬɜ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɤɥɢɟɧɬɵ ɧɟ 

ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɨɷɬɨɦɭ ɜɟɛ-

ɩɪɢɥɨɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦɢ ɫɟɪɜɢɫɚɦɢ [20]. 

 

1.5.1ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɹɡɵɤɢ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɜ ɨɫɧɨɜɧɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɜɟɛ-

ɬɟɯɧɨɥɨɝɢɹɦɢ. əɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɞɥɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɞɟɥɹɬɫɹ ɧɚ 

ɤɥɢɟɧɬɫɤɢɟ ɢ ɫɟɪɜɟɪɧɵɟ.  ȼ ɞɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɟ ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ ɫɟɪɜɟɪɧɵɣ 

ɹɡɵɤ, ɬ.ɤ. ɪɚɛɨɬɚ ɬɚɤɢɯ ɩɪɨɝɪɚɦɦ ɩɨɥɧɨɫɬɶɸ ɡɚɜɢɫɢɦɚ ɨɬ ɫɟɪɜɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ 

ɪɚɫɩɨɥɨɠɟɧɚ. ȼɚɠɧɚɹ ɫɬɨɪɨɧɚ ɪɚɛɨɬɵ ɫɟɪɜɟɪɧɵɯ ɹɡɵɤɨɜ – ɜɨɡɦɨɠɧɨɫɬɶ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ 

ɛɚɡɚɦɢ ɞɚɧɧɵɯ. 

Python – ɢɧɬɟɪɩɪɟɬɢɪɭɟɦɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, 

ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɫɬɢɬɶ ɨɬɥɚɞɤɭ ɩɪɨɝɪɚɦɦ, ɫ ɞɪɭɝɨɣ – 

ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɭɸ ɫɤɨɪɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ. Python 

ɩɨɞɞɟɪɠɢɜɚɟɬ ɧɟɫɤɨɥɶɤɨ ɩɚɪɚɞɢɝɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɫɬɪɭɤɬɭɪɧɨɟ, ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɟ, ɢɦɩɟɪɚɬɢɜɧɨɟ ɢ 

ɚɫɩɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ. Ɉɫɧɨɜɧɵɟ ɚɪɯɢɬɟɤɬɭɪɧɵɟ ɱɟɪɬɵ – ɞɢɧɚɦɢɱɟɫɤɚɹ 

ɬɢɩɢɡɚɰɢɹ, ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɚɦɹɬɶɸ, ɩɨɥɧɚɹ ɢɧɬɪɨɫɩɟɤɰɢɹ, 

ɩɨɞɞɟɪɠɤɚ ɦɧɨɝɨɩɨɬɨɱɧɵɯ ɜɵɱɢɫɥɟɧɢɣ ɢ ɭɞɨɛɧɵɟ ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɟ 

ɫɬɪɭɤɬɭɪɵ ɞɚɧɧɵɯ [22]. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python: 

⎯ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ ɢ ɛɟɫɩɥɚɬɧɨɫɬɶ; 

⎯ ɩɪɨɫɬɨɣ ɫɢɧɬɚɤɫɢɫ ɢ ɛɨɝɚɬɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɡɜɨɥɹɸɬ ɡɚɩɢɫɵɜɚɬɶ 

ɩɪɨɝɪɚɦɦɵ ɨɱɟɧɶ ɤɪɚɬɤɨ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɩɨɧɹɬɧɨ; 
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⎯ ɩɨ ɩɪɨɫɬɨɬɟ ɨɫɜɨɟɧɢɹ ɹɡɵɤ ɫɪɚɜɧɢɦ ɫ ɛɟɣɫɢɤɨɦ, ɧɨ ɤɭɞɚ ɛɨɥɟɟ 

ɛɨɝɚɬ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɟɧ; 

⎯ ɛɨɝɚɬɚɹ ɫɬɚɧɞɚɪɬɧɚɹ ɛɢɛɥɢɨɬɟɤɚ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ (ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɬɶɸ, GUI, ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ 

ɬ.ɞ.). 

ɇɟɞɨɫɬɚɬɤɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Python: 

⎯ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ; 

⎯ ɧɢɡɤɨɟ ɛɵɫɬɪɨɞɟɣɫɬɜɢɟ; 

⎯ ɨɝɪɚɧɢɱɟɧɧɨɫɬɶ ɫɪɟɞɫɬɜ ɞɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɚɦɢ ɞɚɧɧɵɯ. 

PHP (ɪɟɤɭɪɫɢɜɧɵɣ ɚɤɪɨɧɢɦ ɫɥɨɜɨɫɨɱɟɬɚɧɢɹ PHP: 

HypertextPreprocessor) – ɷɬɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. PHP ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ 

ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɟɞɟɧɢɹ Web-ɪɚɡɪɚɛɨɬɨɤ ɢ ɟɝɨ ɤɨɞ ɦɨɠɟɬ ɜɧɟɞɪɹɬɶɫɹ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ HTML. 

ɋɤɪɢɩɬɵ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ ɹɡɵɤɟ PHP, ɨɛɵɱɧɨ ɯɪɚɧɹɬɫɹ ɜ ɮɚɣɥɚɯ 

ɫɪɚɫɲɢɪɟɧɢɟɦphp, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɫɦɟɫɶ ɨɛɵɱɧɵɯ HTML-ɬɷɝɨɜ ɫɨ 

ɫɩɟɰɢɚɥɶɧɨɣ ɪɚɡɦɟɬɤɨɣ: ɨɬɤɪɵɜɚɸɳɢɦ ɬɷɝɨɦ <?php ɢ ɡɚɤɪɵɜɚɸɳɢɦ ?>[17] 

DEVACADEMY. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP: 

⎯ ɩɨɞɞɟɪɠɤɚ ɦɧɨɝɢɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ (ɞɚɥɟɟ 

ɋɍȻȾ) (MySQL, PostgreSQL, Sybase, Informixɢ ɞɪɭɝɢɯ); 

⎯ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ (Linux, Unix, 

MicrosoftWindows, MacOSɢ ɞɪɭɝɢɯ); 

⎯ ɛɨɥɶɲɨɣ ɤɨɥɢɱɟɫɬɜɨ ɛɢɛɥɢɨɬɟɤ ɢ ɪɚɫɲɢɪɟɧɢɣ ɹɡɵɤɚ; 

⎯ ɩɪɨɫɬ ɜ ɨɫɜɨɟɧɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ PHP: 

⎯ ɧɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɟɫɤɬɨɩɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɢɥɢ 

ɫɢɫɬɟɦɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ; 
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⎯ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɧɚɩɢɫɚɧɧɵɟ ɧɚ PHP, ɡɚɱɚɫɬɭɸ ɢɦɟɸɬ ɩɪɨɛɥɟɦɵ 

ɫ ɛɟɡɨɩɚɫɧɨɫɬɶɸ. 

JavaScript — ɹɡɵɤ ɫɰɟɧɚɪɢɟɜ, ɢɥɢ ɫɤɪɢɩɬɨɜ. ɋɤɪɢɩɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɞ — ɧɚɛɨɪ ɢɧɫɬɪɭɤɰɢɣ, ɤɨɬɨɪɵɣ ɧɟ ɬɪɟɛɭɟɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ 

ɨɛɪɚɛɨɬɤɢ (ɧɚɩɪɢɦɟɪ, ɤɨɦɩɢɥɹɰɢɢ) ɩɟɪɟɞ ɡɚɩɭɫɤɨɦ. Ʉɨɞ JavaScript 

ɢɧɬɟɪɩɪɟɬɢɪɭɟɬɫɹ ɞɜɢɠɤɨɦ ɛɪɚɭɡɟɪɚ ɜɨ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɜɟɛ-ɫɬɪɚɧɢɰɵ. 

ɂɧɬɟɪɩɪɟɬɚɬɨɪ ɛɪɚɭɡɟɪɚ ɜɵɩɨɥɧɹɟɬ ɩɨɫɬɪɨɱɧɵɣ ɚɧɚɥɢɡ, ɨɛɪɚɛɨɬɤɭ ɢ 

ɜɵɩɨɥɧɟɧɢɟ ɢɫɯɨɞɧɨɣ ɩɪɨɝɪɚɦɦɵ ɢɥɢ ɡɚɩɪɨɫɚ. 

ɂɡɧɚɱɚɥɶɧɨ JavaScriptɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɨɥɶɤɨ, ɤɚɤ ɫɪɟɞɫɬɜɨ ɞɥɹ 

ɤɥɢɟɧɬɫɤɨɣ ɫɬɨɪɨɧɵ, ɨɞɧɚɤɨ ɫ ɩɨɦɨɳɶɸ Node.jsJavaScriptɦɨɠɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɢ ɞɥɹ ɫɟɪɜɟɪɧɨɣ ɫɬɨɪɨɧɵ.Node.js — ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ, 

ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɞɜɢɠɤɟ V8 (ɬɪɚɧɫɥɢɪɭɸɳɟɦ JavaScript ɜ ɦɚɲɢɧɧɵɣ ɤɨɞ), 

ɩɪɟɜɪɚɳɚɸɳɚɹ JavaScript ɢɡ ɭɡɤɨɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ ɹɡɵɤɚ ɜ ɹɡɵɤ ɨɛɳɟɝɨ 

ɧɚɡɧɚɱɟɧɢɹ.  

ɉɪɟɢɦɭɳɟɫɬɜɚ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

Node.js: 

⎯ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ, ɤɚɤ ɫ ɤɥɢɟɧɬɫɤɨɣ ɫɬɨɪɨɧɵ, ɬɚɤ ɢ ɫ 

ɫɟɪɜɟɪɧɨɣ ɫɬɨɪɨɧɵ; 

⎯ ɨɱɟɧɶ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

⎯ ɜɫɬɪɨɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɦɨɞɭɥɹɦɢ ɢ ɡɚɜɢɫɢɦɨɫɬɹɦɢ; 

⎯ ɩɪɨɫɬ ɜ ɨɫɜɨɟɧɢɢ. 

ɇɟɞɨɫɬɚɬɤɢ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

Node.js: 

⎯ ɦɨɥɨɞɨɫɬɶ ɫɢɫɬɟɦɵ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɬɨɦ, ɱɬɨ ɩɨɞɞɟɪɠɤɚ ɫɨ 

ɫɬɨɪɨɧɵ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɩɨɤɚ ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ, ɱɟɦ ɭ ɛɨɥɟɟ ɫɬɚɪɲɢɯ 

ɫɟɪɜɟɪɧɵɯ «ɛɪɚɬɶɟɜ»; 

⎯ ɚɫɢɧɯɪɨɧɧɨɫɬɶ ɤɨɞɚ ɦɨɠɟɬ ɫɢɥɶɧɨ ɟɝɨ ɭɫɥɨɠɧɢɬɶ. 

ȼ ɢɬɨɝɟ, ɢɫɯɨɞɹ ɢɡ ɫɞɟɥɚɧɧɨɝɨ ɫɪɚɜɧɟɧɢɹ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ Python, 

ɧɟɫɦɨɬɪɹ ɧɚ ɦɧɨɠɟɫɬɜɨ ɩɥɸɫɨɜ, ɨɱɟɧɶ ɫɢɥɶɧɨ ɩɪɨɢɝɪɵɜɚɟɬ ɜ 
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ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɫɫɦɨɬɪɟɧɧɵɦ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɹɡɵɤɚɦ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, Pythonɧɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɜ 

ɪɚɡɪɚɛɨɬɤɟ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɦɟɧɚ 

ɞɚɧɧɵɦɢ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɦɟɠɞɭ 

ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ».ɉɟɪɟɯɨɞɹ ɤ PHPɢ 

JavaScriptɫɬɨɢɬ ɫɤɚɡɚɬɶ, ɱɬɨ ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ Node.jsɞɨɜɨɥɶɧɨ ɦɨɥɨɞɚɹ 

ɩɥɚɬɮɨɪɦɚ, ɜ ɫɨɡɞɚɧɢɢ Ⱥɂɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɟɧɧɨ ɨɧɚ ɩɨ ɩɪɢɱɢɧɚɦ 

ɬɨɝɨ, ɱɬɨ PHPɩɪɨɢɝɪɵɜɚɟɬ ɜ ɛɟɡɨɩɚɫɧɨɫɬɢɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ. Ɍɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ 

«ɉɪɨɆɟɞ»ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. 

 

1.5.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

 

ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ (ɋɍȻȾ) ɩɨɡɜɨɥɹɸɬ 

ɫɬɪɭɤɬɭɪɢɪɨɜɚɬɶ, ɫɢɫɬɟɦɚɬɢɡɢɪɨɜɚɬɶ ɢ ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɞɚɧɧɵɟ ɞɥɹ ɢɯ 

ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɯɪɚɧɟɧɢɹ ɢ ɨɛɪɚɛɨɬɤɢ. ɂɦɟɧɧɨ ɛɚɡɵ ɞɚɧɧɵɯ ɹɜɥɹɸɬɫɹ 

ɨɫɧɨɜɨɣ ɩɪɚɤɬɢɱɟɫɤɢ ɥɸɛɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ȻȾ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɟɰɢɚɥɶɧɵɣ ɹɡɵɤ 

ɡɚɩɪɨɫɨɜ – StructuredQueryLanguage (SQL) (əɡɵɤ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 

ɡɚɩɪɨɫɨɜ). 

ɋɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɋɍȻȾ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɟɥɹɰɢɨɧɧɵɦɢ ɛɚɡɚɦɢ 

ɞɚɧɧɵɯ. Ʉɚɠɞɚɹ ɢɡ ɧɢɯ ɨɛɥɚɞɚɟɬ ɫɜɨɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ ɢ ɧɟɞɨɫɬɚɬɤɚɦɢ. 

Ɋɚɫɫɦɨɬɪɢɦ ɧɟɫɤɨɥɶɤɨ ɋɍȻȾ, ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɢɧɬɟɪɧɟɬɟ: 

SQLite, PostgreSQL, MariaDB. 

SQLite – ɷɬɨ, ɥɟɝɤɨ ɜɫɬɪɚɢɜɚɟɦɚɹ ɜ ɩɪɢɥɨɠɟɧɢɹ, ɛɚɡɚ ɞɚɧɧɵɯ. Ɍɚɤ ɤɚɤ 

ɷɬɨ ɫɢɫɬɟɦɚ ɛɚɡɢɪɭɟɬɫɹ ɧɚ ɮɚɣɥɚɯ, ɬɨ ɨɧɚ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɞɨɜɨɥɶɧɨ ɲɢɪɨɤɢɣ 

ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫ ɧɟɣ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɬɟɜɵɦɢ ɋɍȻȾ. ɉɪɢ 

ɪɚɛɨɬɟ ɫ ɷɬɨɣ ɋɍȻȾ ɨɛɪɚɳɟɧɢɹ ɩɪɨɢɫɯɨɞɹɬ ɧɚɩɪɹɦɭɸ ɤ ɮɚɣɥɚɦ (ɜ ɷɬɢɯ 

ɮɚɣɥɚɯ ɯɪɚɧɹɬɫɹ ɞɚɧɧɵɟ), ɜɦɟɫɬɨ ɩɨɪɬɨɜ ɢ ɫɨɤɟɬɨɜ ɜ ɫɟɬɟɜɵɯ ɋɍȻȾ. ɂɦɟɧɧɨ 
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ɩɨɷɬɨɦɭ SQLite ɨɱɟɧɶ ɛɵɫɬɪɚɹ, ɚ ɬɚɤɠɟ ɦɨɳɧɚɹ, ɛɥɚɝɨɞɚɪɹ ɬɟɯɧɨɥɨɝɢɹɦ 

ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɛɢɛɥɢɨɬɟɤ [1]. 

ɉɪɟɢɦɭɳɟɫɬɜɚ SQLite: 

⎯ ɜɫɹ ɛɚɡɚ ɞɚɧɧɵɯ ɯɪɚɧɢɬɫɹ ɜ ɨɞɧɨɦ ɮɚɣɥɟ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ 

ɩɟɪɟɦɟɳɟɧɢɟ; 

⎯ ɫɬɚɧɞɚɪɬɧɵɣ ɮɭɧɤɰɢɨɧɚɥ SQL. 

Ƚɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ SQLiteɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ 

ɬɨ, ɱɬɨ ɞɚɧɧɚɹ ɋɍȻȾ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɮɨɪɦɚɬ ɞɚɧɧɵɯ XML . ɗɬɨ ɹɜɥɹɟɬɫɹ 

ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ, ɬ.ɤ. ɊɂȺɆɋ «ɉɪɨɆɟɞ» 

ɩɟɪɟɫɵɥɚɟɬ ɞɚɧɧɵɟ ɜ ɮɨɪɦɚɬɟ XML. 

PostgreSQL – ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɚɹ ɋɍȻȾ ɫ ɩɨɞɞɟɪɠɤɨɣ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɞɚɧɧɵɦ. Ɋɟɚɥɢɡɨɜɚɧ ɩɪɢɧɰɢɩ 

ɩɚɪɚɥɥɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ. Ɂɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɫɬɪɨɟɧɧɵɯ ɯɪɚɧɢɦɵɯ 

ɩɪɨɰɟɞɭɪ ɭɫɤɨɪɟɧɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɜɬɨɪɹɟɦɵɯ ɩɪɨɰɟɫɫɨɜ. ɋɍȻȾ ɨɬɥɢɱɧɨ 

ɫɩɪɚɜɥɹɟɬɫɹ ɢ ɜɨ ɦɧɨɝɨɦ ɨɪɢɟɧɬɢɪɨɜɚɧɚ ɧɚ ɪɚɛɨɬɭ ɫɨ ɫɥɨɠɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ 

ɞɚɧɧɵɯ –ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɞɪɭɝɢɦɢ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦɢ ɋɍȻȾ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ PostgreSQL:  

⎯ ɨɬɤɪɵɬɨɟ ɉɈ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɫɬɚɧɞɚɪɬɭ SQL – PostgreSQL – 

ɛɟɫɩɥɚɬɧɨɟ ɉɈ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ;  

⎯ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɩɨɥɧɟɧɢɣ;  

⎯ ɪɚɫɲɢɪɟɧɢɹ – ɫɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɮɭɧɤɰɢɨɧɚɥɚ 

ɡɚ ɫɱɟɬ ɫɨɯɪɚɧɟɧɢɹ ɫɜɨɢɯ ɩɪɨɰɟɞɭɪ;  

⎯ ɨɛɴɟɤɬɧɨɫɬɶ – PostrgreSQL ɷɬɨ ɧɟ ɬɨɥɶɤɨ ɪɟɥɹɰɢɨɧɧɚɹ ɋɍȻȾ, ɧɨ 

ɬɚɤɠɟ ɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɚɹ ɫ ɩɨɞɞɟɪɠɤɨɣ ɧɚɫɥɟɞɨɜɚɧɢɹ.  

ɇɟɞɨɫɬɚɬɤɢ PostgreSQL:  

⎯ ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ – ɩɪɢ ɩɪɨɫɬɵɯ ɨɩɟɪɚɰɢɹɯ ɱɬɟɧɢɹ PostgreSQL 

ɦɨɠɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɡɚɦɟɞɥɢɬɶ ɫɟɪɜɟɪ ɢ ɛɵɬɶ ɦɟɞɥɟɧɧɟɟ ɫɜɨɢɯ ɤɨɧɤɭɪɟɧɬɨɜ, 

ɬɚɤɢɯ ɤɚɤ MariaDB; 

⎯ ɦɚɥɨɢɡɜɟɫɬɧɨɫɬɶ. 
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MariaDB– ɨɬɜɟɬɜɥɟɧɢɟ ɋɍȻȾ MySQL, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɫɨɨɛɳɟɫɬɜɨɦ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɩɪɨɟɤɬɚ MariaDB – ɫɨɡɞɚɧɢɟ ɩɨɥɧɨɫɬɶɸ ɛɢɧɚɪɧɨ-ɫɨɜɦɟɫɬɢɦɨɣ 

ɫ ɨɪɢɝɢɧɚɥɶɧɨɣ MySQL ɜɟɪɫɢɢ ɋɍȻȾ, ɤɨɬɨɪɚɹ ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɢɦɟɬɶ 

ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɥɭɱɲɟɧɢɣ ɜ ɤɨɞɟ, ɜɥɢɹɸɳɢɯ ɧɚ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ MariaDB: 

⎯ ɜɵɫɨɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

⎯ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɫ ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɛɨɥɶɲɢɦɢ ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ, ɢ 

ɧɟɩɥɨɯɨ ɩɨɞɯɨɞɢɬ ɞɥɹ ɦɚɫɲɬɚɛɢɪɭɟɦɵɯ ɩɪɢɥɨɠɟɧɢɣ; 

⎯ ɩɨɞɞɟɪɠɢɜɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɮɭɧɤɰɢɨɧɚɥɚ SQL; 

⎯ ɜɵɫɨɤɚɹ ɫɬɚɛɢɥɶɧɨɫɬɶ. 

ɇɟɞɨɫɬɚɬɤɢ MariaDB: 

− ɛɨɥɟɟ ɧɢɡɤɚɹ ɩɨɞɞɟɪɠɤɚ ɫɨ ɫɬɨɪɨɧɵ ɫɨɨɛɳɟɫɬɜɚ, ɜ ɫɜɹɡɢ ɫ 

ɧɟɛɨɥɶɲɨɣ ɩɨɩɭɥɹɪɧɨɫɬɶɸ. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɋɍɖȾ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ MariaDB, ɩɨ ɩɪɢɱɢɧɟ ɟё ɫɤɨɪɨɫɬɢ, ɡɚɳɢɳёɧɧɨɫɬɢ 

ɢ ɩɪɨɫɬɨɬɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

Ɍɚɤɠɟ ɜ ɩɪɨɟɤɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ HTMLɢCSS, ɤɨɬɨɪɵɦ ɧɟ 

ɫɭɳɟɫɬɜɭɟɬ ɚɥɶɬɟɪɧɚɬɢɜ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ 

ɨɪɝɚɧɢɡɚɰɢɹɦ, ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ JavaScript, Node.js, ɋɍȻȾ MariaDB, ɚ 

ɬɚɤɠɟ HTML ɢ CSS. 

 

1.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ. ȼɵɛɨɪ 
ɫɪɟɞɫɬɜ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ 

ɭɱɪɟɠɞɟɧɢɹ ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ». 
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Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɊɎ ɨɬ 27 ɢɸɥɹ 2006 ɝɨɞɚ № 152-

ɎɁ «Ɉ ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ» ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɡɚɳɢɳɟɧɧɚɹ ɫɟɬɶ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ. 

Ȼɵɥɨ ɜɵɩɨɥɧɟɧɨ ɨɩɢɫɚɧɢɟ ɨɪɝɚɧɢɡɚɰɢɢ ɌɎɈɆɋ Ɋɏ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ 

ɜɵɹɜɢɬɶ ɩɪɨɛɥɟɦɭ ɬɨɝɨ, ɱɬɨ ɭ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɢ ɌɎɈɆɋ Ɋɏ ɪɚɡɥɢɱɧɵɟ 

ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ. 

ɉɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɪɚɡɪɚɛɨɬɤɟ ɧɨɜɨɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 

ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ». Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 

ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ»ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɧɚɢɛɨɥɟɟ 

ɩɨɩɭɥɹɪɧɵɟ ɫɪɟɞɫɬɜɚ ɜ ɫɪɟɞɟ ɫɨɜɪɟɦɟɧɧɵɯ IT-ɪɚɡɪɚɛɨɬɱɢɤɨɜ: 

− ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ: Phyton, PHP ɢ JavaScript;  

− ɋɍȻȾ: Microsoft SQL,SQLite, PostgreSQLɢMariaDB. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ 

«ɉɪɨɆɟɞ»ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɋɍȻȾ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ MariaDB, ɩɨ ɩɪɢɱɢɧɟ ɟё ɫɤɨɪɨɫɬɢ, ɡɚɳɢɳёɧɧɨɫɬɢ 

ɢ ɩɪɨɫɬɨɬɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. Ɍɚɤɠɟ ɜ ɩɪɨɟɤɬɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ 

HTMLɢCSS, ɤɨɬɨɪɵɦ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɚɥɶɬɟɪɧɚɬɢɜ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ 
«ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɨɩɢɲɟɦ ɢ ɫɨɡɞɚɞɢɦ 

ɦɨɞɟɥɶ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ DFD. 
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2.1 Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ DFD ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɤ 
ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɌɎɈɆɋ Ɋɏ 

 

DFD — ɨɛɳɟɩɪɢɧɹɬɨɟ ɫɨɤɪɚɳɟɧɢɟ ɨɬ ɚɧɝɥ. data flow diagrams — 

ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ. Ɍɚɤ ɧɚɡɵɜɚɟɬɫɹ ɦɟɬɨɞɨɥɨɝɢɹ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ, ɨɩɢɫɵɜɚɸɳɚɹ ɜɧɟɲɧɢɟ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɫɢɫɬɟɦɟ 

ɢɫɬɨɱɧɢɤɢ, ɢ ɚɞɪɟɫɚɬɵ ɞɚɧɧɵɯ, ɥɨɝɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ, ɩɨɬɨɤɢ ɞɚɧɧɵɯ ɢ 

ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ, ɤ ɤɨɬɨɪɵɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɞɨɫɬɭɩ. Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ 

ɞɚɧɧɵɯ (data flow diagram, DFD) — ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɫɬɪɭɤɬɭɪɧɨɝɨ ɚɧɚɥɢɡɚ ɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, 

ɫɭɳɟɫɬɜɨɜɚɜɲɢɯ ɞɨ ɲɢɪɨɤɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ UML. ɉɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɫɢɫɬɟɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɯɪɚɧɟɧɢɹ, ɨɛɪɚɛɨɬɤɢ 

ɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ. 

ɂɫɬɨɪɢɱɟɫɤɢ ɫɢɧɬɚɤɫɢɫ ɷɬɨɣ ɧɨɬɚɰɢɢ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɞɜɭɯ ɜɚɪɢɚɧɬɚɯ — 

Ƀɨɪɞɚɧɚ (Yourdon) ɢ Ƚɟɣɧɚ-ɋɚɪɫɨɧɚ (Gane-Sarson). Ɋɚɡɥɢɱɢɹ ɦɟɠɞɭ ɧɢɦɢ – 

ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 

Ɋɢɫɭɧɨɤ 2.1 – ɋɢɧɬɚɤɫɢɫ ɞɢɚɝɪɚɦɦɵ DFD 



29 
 

 

− ɉɪɨɰɟɫɫ (ɚɧɝɥ. Process), ɬ.ɟ. ɮɭɧɤɰɢɹ ɢɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɩɪɟɞɩɪɢɧɹɬɶ, ɱɬɨɛɵ ɞɚɧɧɵɟ ɛɵɥɢ 

ɨɛɪɚɛɨɬɚɧɵ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧɢɟ ɡɚɤɚɡɚ, ɪɟɝɢɫɬɪɚɰɢɹ ɤɥɢɟɧɬɚ ɢ 

ɬ.ɞ. ȼ ɧɚɡɜɚɧɢɹɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢɧɹɬɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɥɚɝɨɥɵ, ɬ.ɟ. 

«ɋɨɡɞɚɬɶ ɤɥɢɟɧɬɚ» (ɚ ɧɟ «ɫɨɡɞɚɧɢɟ ɤɥɢɟɧɬɚ») ɢɥɢ «ɨɛɪɚɛɨɬɚɬɶ ɡɚɤɚɡ» (ɚ 

ɧɟ «ɩɪɨɜɟɞɟɧɢɟ ɡɚɤɚɡɚ»). Ɂɞɟɫɶ ɧɟɬ ɫɬɪɨɝɨɣ ɫɢɫɬɟɦɵ ɬɪɟɛɨɜɚɧɢɣ, ɤɚɤ, 

ɧɚɩɪɢɦɟɪ, ɜ IDEF0, ɝɞɟ ɧɨɬɚɰɢɢ ɢɦɟɸɬ ɠɟɫɬɤɨ ɨɩɪɟɞɟɥɟɧɧɵɣ 

ɫɢɧɬɚɤɫɢɫ, ɬɚɤ ɤɚɤ ɨɧɢ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɧɹɟɦɵɦɢ.  

− ȼɧɟɲɧɢɟ ɫɭɳɧɨɫɬɢ (ɚɧɝɥ. External Entity).ɗɬɨ ɥɸɛɵɟ ɨɛɴɟɤɬɵ, 

ɤɨɬɨɪɵɟ ɧɟ ɜɯɨɞɹɬ ɜ ɫɚɦɭ ɫɢɫɬɟɦɭ, ɧɨ ɹɜɥɹɸɬɫɹ ɞɥɹ ɧɟɟ ɢɫɬɨɱɧɢɤɨɦ 

ɢɧɮɨɪɦɚɰɢɢ ɥɢɛɨ ɩɨɥɭɱɚɬɟɥɹɦɢ ɤɚɤɨɣ-ɥɢɛɨ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɫɢɫɬɟɦɵ 

ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ ɱɟɥɨɜɟɤ, ɜɧɟɲɧɹɹ ɫɢɫɬɟɦɚ, 

ɤɚɤɢɟ-ɥɢɛɨ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ. 

− ɏɪɚɧɢɥɢɳɟ ɞɚɧɧɵɯ (ɚɧɝɥ. Data store). ȼɧɭɬɪɟɧɧɟɟ ɯɪɚɧɢɥɢɳɟ 

ɞɚɧɧɵɯ ɞɥɹ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɟ. ɉɨɫɬɭɩɢɜɲɢɟ ɞɚɧɧɵɟ ɩɟɪɟɞ 

ɨɛɪɚɛɨɬɤɨɣ ɢ ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ, ɚ ɬɚɤɠɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ 

ɡɧɚɱɟɧɢɹ ɞɨɥɠɧɵ ɝɞɟ-ɬɨ ɯɪɚɧɢɬɶɫɹ. ɗɬɨ ɢ ɟɫɬɶ ɛɚɡɵ ɞɚɧɧɵɯ, ɬɚɛɥɢɰɵ 

ɢɥɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɜɚɪɢɚɧɬ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. Ɂɞɟɫɶ 

ɛɭɞɭɬ ɯɪɚɧɢɬɶɫɹ ɞɚɧɧɵɟ ɨ ɤɥɢɟɧɬɚɯ, ɡɚɹɜɤɢ ɤɥɢɟɧɬɨɜ, ɪɚɫɯɨɞɧɵɟ 

ɧɚɤɥɚɞɧɵɟ ɢ ɥɸɛɵɟ ɞɪɭɝɢɟ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɩɨɫɬɭɩɢɥɢ ɜ ɫɢɫɬɟɦɭ ɢɥɢ 

ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɨɦ ɨɛɪɚɛɨɬɤɢ ɩɪɨɰɟɫɫɨɜ. 

− ɉɨɬɨɤ ɞɚɧɧɵɯ (ɚɧɝɥ. Data flow). ȼ ɧɨɬɚɰɢɢ ɨɬɨɛɪɚɠɚɟɬɫɹ ɜ ɜɢɞɟ 

ɫɬɪɟɥɨɤ, ɤɨɬɨɪɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɤɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɜɯɨɞɢɬ, ɚ ɤɚɤɚɹ 

ɢɫɯɨɞɢɬ ɢɡ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɛɥɨɤɚ ɧɚ ɞɢɚɝɪɚɦɦɟ[19] DFD. 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɞɥɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɩɚɰɢɟɧɬɨɜ ɤ ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
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Ɋɢɫɭɧɨɤ 2.2 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ 

 

ɇɚ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 1 ɜɧɟɲɧɹɹ ɫɭɳɧɨɫɬɶ 

"ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢ ɡɚɩɢɫɶ ɢɯ ɜ ɲɢɧɭ" ɢ ɞɜɚ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ: "Ȼɚɡɚ 

ɞɚɧɧɵɯ ɊɂɆȺɋ «ɉɪɨɆɟɞ»" ɢ "Ȼɚɡɚ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ". Ⱦɜɟ ɞɭɝɢ ɩɨɬɨɤɨɜ 

ɞɚɧɧɵɯ "Ⱦɚɧɧɵɟ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɜ ɮɨɪɦɚɬɟ XML " ɢ "Ⱦɚɧɧɵɟ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ ɜ ɮɨɪɦɚɬɟ JSON". 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɞɚɧɧɵɟ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 

ɥɸɞɟɣ ɜ ɮɨɪɦɚɬɟ XML ɩɪɢɯɨɞɹɬ ɜ ɲɢɧɭ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɊɂȺɆɋ. ɉɨɫɥɟ ɷɬɨɝɨ 

ɨɛɪɚɛɨɬɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɮɨɪɦɚɬɟ JSONɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɌɎɈɆɋ 

Ɋɏ. 

Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɲɢɧɵ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɲɢɧɵ ɩɟɪɜɨɝɨ ɭɪɨɜɧɹ ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ 

ɞɚɧɧɵɯ 

 

ɇɚ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɟ ɩɨɤɚɡɚɧɵ 5 ɯɪɚɧɢɥɢɳ ɞɚɧɧɵɯ ɢ 2 ɩɪɨɰɟɫɫɚ. 

ɋɨɨɛɳɟɧɢɟ ɫ ɞɚɧɧɵɦɢ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɩɨɫɬɭɩɚɸɬ ɜ ɨɱɟɪɟɞɶ ɲɢɧɵ 

test_inputɢɡ ɜɧɟ ɜ ɮɨɪɦɚɬɟ XML . Ⱦɚɥɶɲɟ ɲɢɧɚ ɩɪɟɨɛɪɚɡɨɜɵɜɚɟɬ ɮɨɪɦɚɬ 

ɞɚɧɧɵɯ ɢɡ XML ɜ JSON ɢ ɨɬɩɪɚɜɥɹɸɬ ɥɢɛɨ ɜ ɨɱɟɪɟɞɶ attachment, ɥɢɛɨ ɜ 

ɨɱɟɪɟɞɶ attachment_for_deletion – ɡɚɜɢɫɢɬ ɨɬ ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ ɞɟɣɫɬɜɢɹ. 

ɉɨɬɨɦ ɫɨɨɛɳɟɧɢɟ ɫ ɞɚɧɧɵɦɢ ɜɧɨɫɹɬɫɹ ɜ ȻȾ ɲɢɧɵ ɢ ɩɪɢ ɭɫɩɟɯɟ 

ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɨɱɟɪɟɞɶ attachment_to_tfoms ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɨɬɩɪɚɜɤɢ ɜ 
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ɌɎɈɆɋ. Ɍɚɤɠɟ ɜ ɫɥɭɱɚɟ ɨɲɢɛɤɢ, ɧɚ ɥɸɛɨɦ ɢɡ ɷɬɚɩɨɜ, ɨɬɩɪɚɜɥɹɟɬɫɹ 

ɫɨɨɛɳɟɧɢɟ ɨ ɫɚɦɨɣ ɨɲɢɛɤɟ ɜ ɬɟɥɟɝɪɚɦɦ ɤɚɧɚɥ «Ɋɂɒ ɨɲɢɛɤɢ». 

 

2.2 Ɉɩɢɫɚɧɢɟ ɦɨɞɟɥɢ IDEF3ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɤ 
ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ Ɋɏ 

 

IDEF3 ɹɜɥɹɟɬɫɹ ɫɬɚɧɞɚɪɬɨɦ ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ, ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ 

ɞɥɹ ɧɚɝɥɹɞɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɢɯ ɫɰɟɧɚɪɢɟɜ. ɂɫɩɨɥɧɟɧɢɟ 

ɤɚɠɞɨɝɨ ɫɰɟɧɚɪɢɹ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɨɦ, 

ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɩɨɬɨɤɨɜ: ɞɨɤɭɦɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɫɬɪɭɤɬɭɪɭ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɣ, 

ɨɩɢɫɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ ɢ ɬ.ɞ.), ɢ ɞɨɤɭɦɟɧɬɨɜ, ɨɬɨɛɪɚɠɚɸɳɢɯ ɯɨɞ ɟɝɨ 

ɜɵɩɨɥɧɟɧɢɹ (ɪɟɡɭɥɶɬɚɬɨɜ ɬɟɫɬɨɜ ɢ ɷɤɫɩɟɪɬɢɡ, ɨɬɱɟɬɨɜ ɨ ɛɪɚɤɟ, ɢ ɬ.ɞ.). Ⱦɥɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɥɸɛɵɦ ɩɪɨɰɟɫɫɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɢɦɟɬɶ ɞɟɬɚɥɶɧɨɟ 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɟɝɨ ɫɰɟɧɚɪɢɢ ɢ ɫɬɪɭɤɬɭɪɟ ɫɨɩɭɬɫɬɜɭɸɳɟɝɨ 

ɞɨɤɭɦɟɧɬɨɨɛɨɪɨɬɚ. 

ɉɪɹɦɨɭɝɨɥɶɧɢɤɢ ɧɚ ɞɢɚɝɪɚɦɦɟ IDEF3 ɧɚɡɵɜɚɸɬɫɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 

ɷɥɟɦɟɧɬɚɦɢ ɢɥɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨɜɟɞɟɧɢɹ (Unit of Behavior, UOB) ɢ ɨɛɨɡɧɚɱɚɸɬ 

ɫɨɛɵɬɢɟ, ɫɬɚɞɢɸ ɩɪɨɰɟɫɫɚ ɢɥɢ ɩɪɢɧɹɬɢɟ ɪɟɲɟɧɢɹ. Ʉɚɠɞɵɣ UOB ɢɦɟɟɬ ɫɜɨɟ 

ɢɦɹ, ɨɬɨɛɪɚɠɚɟɦɨɟ ɜ ɝɥɚɝɨɥɶɧɨɦ ɧɚɤɥɨɧɟɧɢɢ ɢ ɭɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ. ɋɬɪɟɥɤɢ 

ɢɥɢ ɥɢɧɢɢ ɹɜɥɹɸɬɫɹ ɨɬɨɛɪɚɠɟɧɢɟɦ ɩɟɪɟɦɟɳɟɧɢɹ ɞɟɬɚɥɢ ɦɟɠɞɭ UOB-

ɛɥɨɤɚɦɢ ɜ ɯɨɞɟ ɩɪɨɰɟɫɫɚ. Ʌɢɧɢɢ ɛɵɜɚɸɬ ɫɥɟɞɭɸɳɢɯ ɜɢɞɨɜ: 

- ɋɬɚɪɲɚɹ (Precedence) – ɫɩɥɨɲɧɚɹ ɥɢɧɢɹ, ɫɜɹɡɵɜɚɸɳɚɹ UOB. Ɋɢɫɭɟɬɫɹ 

ɫɥɟɜɚ ɧɚɩɪɚɜɨ ɢɥɢ ɫɜɟɪɯɭ ɜɧɢɡ. 

- Ɉɬɧɨɲɟɧɢɹ (Relational Link) – ɩɭɧɤɬɢɪɧɚɹ ɥɢɧɢɹ, ɢɫɩɨɥɶɡɭɸɳɚɹɫɹ 

ɞɥɹ ɢɡɨɛɪɚɠɟɧɢɹ ɫɜɹɡɟɣ ɦɟɠɞɭ UOB 

- ɉɨɬɨɤɢ ɨɛɴɟɤɬɨɜ (Object Flow) – ɫɬɪɟɥɤɚ ɫ ɞɜɭɦɹ ɧɚɤɨɧɟɱɧɢɤɚɦɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɢɫɚɧɢɹ ɬɨɝɨ ɮɚɤɬɚ, ɱɬɨ ɨɛɴɟɤɬ (ɞɟɬɚɥɶ) ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
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ɞɜɭɯ ɢɥɢ ɛɨɥɟɟ ɟɞɢɧɢɰɚɯ ɪɚɛɨɬɵ, ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɨɛɴɟɤɬ ɩɨɪɨɠɞɚɟɬɫɹ ɜ 

ɨɞɧɨɣ ɪɚɛɨɬɟ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɞɪɭɝɨɣ. 

Ɉɛɴɟɤɬ, ɨɛɨɡɧɚɱɟɧɧɵɣ J1 – ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɟɤɪɟɫɬɤɨɦ (Junction). 

ɉɟɪɟɤɪɟɫɬɤɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɥɨɝɢɤɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫɬɪɟɥɨɤ 

(ɩɨɬɨɤɨɜ) ɩɪɢ ɫɥɢɹɧɢɢ ɢ ɪɚɡɜɟɬɜɥɟɧɢɢ ɢɥɢ ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɦɧɨɠɟɫɬɜɚ 

ɫɨɛɵɬɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɥɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɜɟɪɲɟɧɵ ɩɟɪɟɞ ɧɚɱɚɥɨɦ 

ɫɥɟɞɭɸɳɟɣ ɪɚɛɨɬɵ. Ɋɚɡɥɢɱɚɸɬ ɩɟɪɟɤɪɟɫɬɤɢ ɞɥɹ ɫɥɢɹɧɢɹ (Fan-in Junction) ɢ 

ɪɚɡɜɟɬɜɥɟɧɢɹ (Fan-out Junction) ɫɬɪɟɥɨɤ. ɉɟɪɟɤɪɟɫɬɨɤ ɧɟ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɥɹ ɫɥɢɹɧɢɹ ɢ ɞɥɹ ɪɚɡɜɟɬɜɥɟɧɢɹ. ɉɪɢ ɜɧɟɫɟɧɢɢ 

ɩɟɪɟɤɪɟɫɬɤɚ ɜ ɞɢɚɝɪɚɦɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɤɚɡɚɬɶ ɬɢɩ ɩɟɪɟɤɪɟɫɬɤɚ. 

ɇɚ ɪɢɫɭɧɤɟ E.1 ɜ ɩɪɢɥɨɠɟɧɢɢ ȿ ɩɨɤɚɡɚɧɚ IDEF 3 ɞɢɚɝɪɚɦɦɚ ɪɚɛɨɬɵ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɲɢɧɵ.  

 

2.3 ɉɨɞɝɨɬɨɜɤɚ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɧɭɠɧɨ ɩɨɞɝɨɬɨɜɢɬɶ ɫɪɟɞɭ 

ɪɚɡɪɚɛɨɬɤɢ, ɬ.ɟ. ɭɫɬɚɧɨɜɢɬɶ ɢ ɧɚɫɬɪɨɢɬɶ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɞɚɥɟɟ 

ɉɈ). ɋɧɚɱɚɥɚ ɫɤɚɱɚɟɦ ɢ ɭɫɬɚɧɨɜɢɦ OracleVMVirtualBoxManager, ɩɨɫɥɟ ɷɬɨɝɨ 

ɩɨɫɬɚɜɢɦ ɨɩɟɪɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ Linux ɧɚ ɜɢɪɬɭɚɥɶɧɭɸ ɦɚɲɢɧɭ. 

ȼɫɟ ɩɪɨɩɢɫɚɧɧɵɟ ɧɢɠɟ ɤɨɦɚɧɞɵ ɫɨ ɡɧɚɤɨɦ “$” ɜ ɧɚɱɚɥɟ, ɩɢɲɭɬɫɹ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Terminal ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵLinux. 

 

2.3.1 ɍɫɬɚɧɨɜɤɚ nodeJS 

 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɩɚɤɟɬɧɵɦ ɦɟɧɟɞɠɟɪɨɦ apt. ɋɧɚɱɚɥɚ 

ɨɛɧɨɜɢɦ ɥɨɤɚɥɶɧɵɣ ɢɧɞɟɤɫ ɩɚɤɟɬɨɜ: 

$sudoaptupdate 

Ɍɟɩɟɪɶ ɭɫɬɚɧɨɜɢɦ Node.js ɢɡ ɪɟɩɨɡɢɬɨɪɢɟɜ: 

$sudoaptinstallnodejs 
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ȿɫɥɢ ɩɚɤɟɬ ɢɡ ɪɟɩɨɡɢɬɨɪɢɟɜ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɨɬɪɟɛɧɨɫɬɹɦ, ɬɨ ɧɚ ɷɬɨɦ 

ɭɫɬɚɧɨɜɤɚ Node.js ɡɚɤɨɧɱɟɧɚ. Ɉɞɧɚɤɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɬɚɤɠɟ 

ɩɨɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ npm– ɦɟɧɟɞɠɟɪ ɩɚɤɟɬɨɜ ɞɥɹ Node.js. ɗɬɨ 

ɧɭɠɧɨɫɞɟɥɚɬɶ ɩɪɢ ɩɨɦɨɳɢ ɫɥɟɞɭɸɳɟɣ ɤɨɦɚɧɞɵ: 

$sudoaptinstallnpm [26]. 

 

2.3.2ɍɫɬɚɧɨɜɤɚ MariaDB 

 

Ⱦɥɹ Ubuntu 18.04 ɧɚɞɨ ɜɵɩɨɥɧɢɬɶ ɬɪɢ ɤɨɦɚɧɞɵ: 

$sudo apt-get install software-properties-common 

$sudo apt-key adv --recv-keys --keyserver hkp://keyserver.ubuntu.com:80 

0xF1656F24C74CD1D8 

$sudo add-apt-repository 'deb [arch=amd64,arm64,ppc64el] 

http://mirror.mephi.ru/mariadb/repo/10.3/ubuntu bionic main' 

Ɂɚɬɟɦ ɨɛɧɨɜɢɦ ɫɩɢɫɤɢ ɪɟɩɨɡɢɬɨɪɢɟɜ ɢ ɭɫɬɚɧɨɜɢɦ MariaDBUbuntu 

ɧɭɠɧɨɣ ɜɟɪɫɢɢ: 

$sudo apt install mariadb-server mariadb-client 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɭɫɬɚɧɨɜɤɚ ɛɭɞɟɬ ɡɚɜɟɪɲɟɧɚ, ɧɭɠɧɨ ɩɪɨɜɟɪɢɬɶ 

ɡɚɩɭɳɟɧɚ-ɥɢ ɛɚɡɚ ɞɚɧɧɵɯ: 

$sudo systemctl status mariadb 

ɇɚɫɬɪɨɣɤɚmariadbɜubuntu. ɋɪɚɡɭ ɩɨɫɥɟ ɭɫɬɚɧɨɜɤɢ MariaDB ɟɳё ɧɟ 

ɝɨɬɨɜɚ ɤ ɪɚɛɨɬɟ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɤɨɦɚɧɞɭ: 

$sudomysql_secure_installation [25]. 

 

 

2.3.3 ɍɫɬɚɧɨɜɤɚ Git 
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Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ Git'ɚ ɩɨɧɚɞɨɛɹɬɫɹ ɛɢɛɥɢɨɬɟɤɢ, ɨɬ ɤɨɬɨɪɵɯ ɨɧ ɡɚɜɢɫɢɬ: 

curl, zlib, openssl, expat ɢ libiconv. ɇɚɩɪɢɦɟɪ, ɟɫɥɢ ɜ ɫɢɫɬɟɦɟ ɦɟɧɟɞɠɟɪ 

ɩɚɤɟɬɨɜ — yum (Fedora), ɢɥɢ apt-get (Debian, Ubuntu), ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ 

ɫɥɟɞɭɸɳɢɦɢ ɤɨɦɚɧɞɚɦɢ, ɱɬɨɛɵ ɪɚɡɪɟɲɢɬɶ ɜɫɟ ɡɚɜɢɫɢɦɨɫɬɢ: 

$ yum install curl-devel expat-devel gettext-devel \ 

  openssl-devel zlib-devel 

$ apt-get install libcurl4-gnutls-dev libexpat1-dev gettext \ 

  libz-devlibssl-dev 

ɍɫɬɚɧɨɜɢɜ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɛɢɛɥɢɨɬɟɤɢ, ɦɨɠɧɨ ɢɞɬɢ ɞɚɥɶɲɟ ɢ ɫɤɚɱɚɬɶ 

ɩɨɫɥɟɞɧɸɸ ɜɟɪɫɢɸ ɫ ɫɚɣɬɚ Git'ɚ: 

http://git-scm.com/download 

Ɍɟɩɟɪɶ ɫɤɨɦɩɢɥɢɪɭɣɬɟ ɢ ɭɫɬɚɧɨɜɢɬɟ: 

$ tar -zxf git-1.7.2.2.tar.gz 

$ cd git-1.7.2.2 

$ make prefix=/usr/local all 

$ sudo make prefix=/usr/local install 

ɉɨɫɥɟ ɧɭɠɧɨ ɫɤɚɱɚɬɶ Git ɫ ɩɨɦɨɳɶɸ ɫɚɦɨɝɨ Git'ɚ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ 

ɨɛɧɨɜɥɟɧɢɹ: 

$ git clone git://git.kernel.org/pub/scm/git/git.git 

ɍɫɬɚɧɨɜɤɚ ɜ Linux 

1ɍɭɫɬɚɧɨɜɢɬɶ Git ɩɨɞ Linux ɤɚɤ ɛɢɧɚɪɧɵɣ ɩɚɤɟɬ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ, 

ɢɫɩɨɥɶɡɭɹ ɨɛɵɱɧɵɣ ɦɟɧɟɞɠɟɪ ɩɚɤɟɬɨɜ ɞɢɫɬɪɢɛɭɬɢɜɚ: 

$ yuminstallgit-core [4]. 

 

2.3.4 ɍɫɬɚɧɨɜɤɚ Docker 

 

Ⱦɥɹ ɧɚɱɚɥɚ ɨɛɧɨɜɢɦ ɛɚɡɭ ɞɚɧɧɵɯ ɩɚɤɟɬɨɜ: 

$sudo apt-get update 



36 
 

Ɍɟɩɟɪɶ ɭɫɬɚɧɨɜɢɦ Docker. Ⱦɨɛɚɜɶɬɟ ɤɥɸɱ GPG ɨɮɢɰɢɚɥɶɧɨɝɨ 

ɪɟɩɨɡɢɬɨɪɢɹ Docker ɜ ɫɢɫɬɟɦɭ: 

$sudo apt-key adv --keyserver hkp://p80.pool.sks-keyservers.net:80 --recv-

keys 58118E89F3A912897C070ADBF76221572C52609D 

Ⱦɨɛɚɜɢɦ ɪɟɩɨɡɢɬɨɪɢɣ Docker ɜ ɫɩɢɫɨɤ ɢɫɬɨɱɧɢɤɨɜ ɩɚɤɟɬɨɜ ɭɬɢɥɢɬɵ 

APT: 

$sudo apt-add-repository 'deb https://apt.dockerproject.org/repo ubuntu-

xenial main' 

Ɉɛɧɨɜɢɦ ɛɚɡɭ ɞɚɧɧɵɯ ɩɚɤɟɬɨɜ ɢɧɮɨɪɦɚɰɢɟɣ ɨ ɩɚɤɟɬɚɯ Docker ɢɡ ɜɧɨɜɶ 

ɞɨɛɚɜɥɟɧɧɨɝɨ ɪɟɩɨɡɢɬɨɪɢɹ: 

$sudo apt-get update 

Ⱦɚɥɟɟ, ɭɫɬɚɧɨɜɢɦ Docker: 

$sudo apt-get install -y docker-engine 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɜɵɩɨɥɧɟɧɢɹ ɷɬɨɣ ɤɨɦɚɧɞɵ Docker ɞɨɥɠɟɧ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧ ɢ ɩɪɨɰɟɫɫ ɞɨɥɠɟɧ ɡɚɩɭɫɤɚɬɶɫɹ ɩɪɢ ɡɚɝɪɭɡɤɟ ɫɢɫɬɟɦɵ. ɉɪɨɜɟɪɢɦ, 

ɱɬɨ ɩɪɨɰɟɫɫ ɡɚɩɭɳɟɧ: 

$sudo systemctl status docker[28]. 

Ⱦɚɥɟɟ ɭɞɚɥɹɟɦ ɫɬɚɪɵɟ ɤɨɧɬɟɣɧɟɪɵ Docker: 

$sudo systemctl start docker 
$docker kill $(docker ps -q) 
$docker rm $(docker ps -a -q) 
$docker rmi $(docker images -q)  

 
2.4 Ɋɚɡɪɚɛɨɬɤɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɲɢɧɭ Rish 

 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡ 

ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɲɢɧɭ Rishɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɮɭɧɤɰɢɢ: 

− ɩɪɢɧɹɬɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɊɂȺɆɋ «ɉɪɨɆɟɞ»; 

− ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON; 
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− ɨɬɩɪɚɜɤɚ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɜ ɨɱɟɪɟɞɢ 

attachment_for_deletion ɢ attachment ɞɥɹ ɜɫɬɚɜɤɢ ɢɥɢ ɭɞɚɥɟɧɢɹ ɢɡ 

ȻȾ ɲɢɧɵ 

− ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON 

 

2.4.1 Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɢɧɹɬɢɹ ɫɨɨɛɳɟɧɢɹ ɫ ɞɚɧɧɵɦɢ ɨ 
ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɊɂȺɆɋ «ɉɪɨɆɟɞ» 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɨɡɞɚɬɶ ɮɭɧɤɰɢɸ ɩɪɢɧɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ 

ɞɚɧɧɵɯ ɊɂȺɆɋ «ɉɪɨɆɟɞ», ɩɟɪɜɨɟ, ɱɬɨ ɬɪɟɛɭɟɬɫɹ ɫɞɟɥɚɬɶ, ɷɬɨ ɧɚɱɚɬɶ 

«ɫɥɭɲɚɬɶ» ɨɱɟɪɟɞɶ ɞɚɧɧɵɯ, ɩɨɫɬɚɜɥɹɟɦɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ». ɉɨɫɥɟ 

ɷɬɨɝɨ ɢɞɟɬ ɩɪɢɧɹɬɢɟ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɫɬɪɨɤɨɜɨɦ ɜɢɞɟ ɢ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɷɬɢɯ ɞɚɧɧɵɯ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON. Ɉɞɧɚɤɨ ɞɥɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɬɪɟɛɭɟɬɫɹ ɫɨɡɞɚɬɶ ɨɬɞɟɥɶɧɭɸ ɮɭɧɤɰɢɸ. Ɏɭɧɤɰɢɹ 

ɩɪɢɧɹɬɢɹ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 

ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 

2.4.2 Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɨ 
ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON 

 

Ⱦɚɥɶɲɟ ɫɨɡɞɚɟɬɫɹ ɮɭɧɤɰɢɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ XML ɞɚɧɧɵɯ ɜ ɮɨɪɦɚɬ 

JSON.ɇɢɠɟ ɩɪɢɜɟɞɟɧɵ ɩɪɢɦɟɪɵ XML ɢJSONɮɨɪɦɚɬɨɜ. ɉɪɢɦɟɪXML- ɮɚɣɥɚ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 2.3 ɢ 2.4. 
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Ɋɢɫɭɧɨɤ 2.3 – XML ɮɨɪɦɚɬ ɞɚɧɧɵɯ 

 

Ɍɨɬ ɠɟ ɮɚɣɥ, ɜ ɮɨɪɦɚɬɟ JSON ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

 

Ɋɢɫɭɧɨɤ 2.4 – JSON ɮɨɪɦɚɬ ɞɚɧɧɵɯ 
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Ⱦɚɧɧɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɮɨɪɦɚɬɵ ɞɚɧɧɵɯ 

ɭ ɊɂȺɆɋ «ɉɪɨɆɟɞ» (XML ) ɢ ɌɎɈɆɋ Ɋɏ (JSON) ɧɟ ɫɨɜɩɚɞɚɸɬ. Ɏɭɧɤɰɢɹ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɞɚɧɧɵɯ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ B. 

 

2.4.3 Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɚ ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɜ 
ɨɱɟɪɟɞɢ attachment_for_deletion ɢ attachment ɞɥɹ ɜɫɬɚɜɤɢ ɢɥɢ ɭɞɚɥɟɧɢɹ 
ɢɡ ȻȾ ɲɢɧɵ 

 

Ⱦɚɥɶɲɟ ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɡɚɩɪɚɲɢɜɚɟɦɨɟ ɞɟɣɫɬɜɢɟ (action). 

ȼɫɥɭɱɚɟaction: InsertɢɥɢUpdateɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ ɨɱɟɪɟɞɶ attachmentɞɥɹ 

ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫ ɧɢɦɢ.ȼ ɫɥɭɱɚɟ action: Delete ɞɚɧɧɵɟ ɨɬɩɪɚɜɥɹɸɬɫɹ ɜ 

ɨɱɟɪɟɞɶ attachment_for_deletion. ȿɫɥɢ actionɭɤɚɡɚɧɚ ɧɟ ɜɟɪɧɨ ɞɚɥɶɧɟɣɲɚɹ 

ɪɚɛɨɬɚ ɩɪɟɤɪɚɳɚɟɬɫɹ, ɫɨɨɛɳɟɧɢɟ ɫ ɞɚɧɧɵɦɢ ɨɬɛɪɚɫɵɜɚɟɬɫɹ ɢ ɢɞɟɬ ɨɬɩɪɚɜɤɚ 

ɫɨɨɛɳɟɧɢɹ ɨɛ ɨɲɢɛɤɟ ɜ ɬɟɥɟɝɪɚɦɦ ɤɚɧɚɥ «Ɋɂɒ ɨɲɢɛɤɢ». Ʉɨɞ ɞɚɧɧɨɝɨ 

ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ. 

 

2.4.4 Ɋɚɡɪɚɛɨɬɤɚ ɮɭɧɤɰɢɨɧɚɥɚ ɞɨɛɚɜɥɟɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ ɞɚɧɧɵɯ ɨ 
ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ ȻȾ ɲɢɧɵ 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɞɚɧɧɵɟ ɩɨɩɚɥɢ ɜ ɨɱɟɪɟɞɢ attachment_for_deletion ɢɥɢ 

attachment – ɞɟɥɚɟɬɫɹ ɩɪɢɟɦ ɞɚɧɧɵɯ ɢɡ ɨɱɟɪɟɞɢ ɢ ɜɧɟɫɟɧɢɟ ɢɡɦɟɧɟɧɢɣ ɜ ɛɚɡɭ 

ɞɚɧɧɵɯ ɲɢɧɵ. Ʉɨɞ ɞɚɧɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 

 

2.5 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ» 

 

ȼ ɩɪɨɟɤɬɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ ɩɨɬɨɤɨɜ 

ɞɚɧɧɵɯ DFD ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ, ɤɚɤ ɛɭɞɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɞɚɧɧɵɟ ɨ 
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ɩɪɢɤɪɟɩɥɟɧɢɢ ɩɚɰɢɟɧɬɚ ɤ ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ 

ɂɋ ɌɎɈɆɋ Ɋɏ. 

ɉɨɫɥɟ ɷɬɨɝɨ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɩɪɢ ɫɨɡɞɚɧɢɢ Ⱥɂɋ ɢ ɢɯ ɭɫɬɚɧɨɜɤɚ. 

Ȼɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ 

ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɲɢɧɭ Rish, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɥɚ ɜ 

ɫɟɛɹ ɫɨɡɞɚɧɢɟ ɬɚɤɢɯ ɮɭɧɤɰɢɣ, ɤɚɤ: 

− ɩɪɢɧɹɬɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ»; 

− ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON. 

Ɍɚɤɠɟ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɜɨɡɦɨɠɧɨɫɬɶ ɝɟɧɟɪɢɪɨɜɚɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɧɵɟ 

ɧɟɧɚɫɬɨɹɳɢɟ ɞɚɧɧɵɟ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ». 

 

3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 
ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ 
ɌɎɈɆɋ Ɋɏ 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ 

ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ», ɞɥɹ ɧɚɱɚɥɚ, ɧɭɠɧɨ 

ɪɚɡɨɛɪɚɬɶɫɹ ɫ ɬɟɦ, ɤɬɨ ɢɦɟɧɧɨ ɛɭɞɟɬ ɫɜɹɡɚɧ ɫ ɫɨɡɞɚɜɚɟɦɨɣ ɫɢɫɬɟɦɨɣ ɢ ɫ 

ɩɨɦɨɳɶɸ ɤɚɤɢɯ ɭɫɬɪɨɣɫɬɜ ɨɧ ɛɭɞɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɷɬɨɣ ɫɢɫɬɟɦɨɣ, ɚ 

ɬɚɤɠɟ ɤɚɤɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ (ɉɈ) ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

Ⱥɂɋ. 

ɑɬɨɛɵ ɩɨɤɚɡɚɬɶ ɤɬɨ ɫɜɹɡɚɧ ɫ ɫɢɫɬɟɦɨɣ, ɧɭɠɧɨ ɩɨɫɬɪɨɢɬɶ ɬɚɛɥɢɰɭ 3.1, ɜ 

ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɨɩɢɫɚɧɚ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ. 
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Ɍɚɛɥɢɰɚ 3.1 – ɉɟɪɫɨɧɚɥ, ɫɜɹɡɚɧɧɵɣ ɫ ɩɪɨɟɤɬɨɦ 

Ⱦɨɥɠɧɨɫɬɶ 
Ɂɚɪɚɛɨɬɧɚɹ 

ɩɥɚɬɚ, ɪɭɛ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɛɨɬɵ ɜ ɩɪɨɟɤɬɟ 

ɂɧɠɟɧɟɪ-

ɩɪɨɝɪɚɦɦɢɫɬ 
13 050 2 ɦɟɫɹɰɚ 

 

ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɬɨɥɶɤɨ ɨɞɢɧ ɱɟɥɨɜɟɤ ɫɜɹɡɚɧ ɫ ɫɢɫɬɟɦɨɣ, 

ɩɨɷɬɨɦɭ ɞɥɹ ɞɚɧɧɨɝɨ ɱɟɥɨɜɟɤɚ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɞɥɹ ɪɚɛɨɬɵ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 3.2. Ɍɚɤɠɟ ɷɬɨɬ ɱɟɥɨɜɟɤ ɛɭɞɟɬ 

ɫɨɩɪɨɜɨɠɞɚɬɶ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɨ ɡɚɫɬɪɚɯɨɜɚɧɧɵɯ ɥɢɰɚɯ, ɫɬɨɹɳɢɯ ɧɚ ɞɢɫɩɚɧɫɟɪɧɨɦ ɧɚɛɥɸɞɟɧɢɢ, ɢɡ 

ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ Ɋɏ ɩɨɫɥɟ ɜɧɟɞɪɟɧɢɹ. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. ɋɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ʉɨɦɩɶɸɬɟɪ (Intelɋorei3 

3460, 8 GBDDR3, 

120gbSSD) 

18 750 5 ɥɟɬ 

Ɇɨɧɢɬɨɪ 23.8" AOC 

I2480SX 
7 899 5 ɥɟɬ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ 
1000 5 ɥɟɬ 

ɂɬɨɝɨ 27 649 5 ɥɟɬ 

 

ȼ Ⱥɂɋ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ 

ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ Ɋɏ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɚɤɨɟ 

ɉɈ, ɤɚɤ: ɨɩɟɪɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ Linux, Node.js, MariaDB, Git, RabbitMQ, 

Docker. ȼɫё ɉɈ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨ. 
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3.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ ɂɋ 

 

ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɡ ɩɨɞɪɚɡɞɟɥɚ 3.1 ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɫɱɢɬɚɬɶ 

TCO (ɫɨɜɨɤɭɩɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ). Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɟɬɨɞɢɤɚ TCO, ɤɨɬɨɪɚɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

TCO = DE + IC1 + IC2,                                                                                 (1) 

 

ɝɞɟ DE – ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ; 

IC1,2 – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɟɪɜɨɣ ɢ ɜɬɨɪɨɣ ɝɪɭɩɩɵ, ɧɨ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ 

ɨɧɢ ɨɬɫɭɬɫɬɜɭɸɬ. 

 

3.1.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

Ʉ = Ʉɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɩɨ + Ʉɢɨ + Ʉɨɛ + Ʉɨɷ,              (2) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; 

Ʉɬɫ– ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ– ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɢɧɬɟɪɧɟɬ ɫɨɟɞɢɧɟɧɢɣ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɬɨɜɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ. 

Ʉɨɛ – ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɬɧɢɤɚ, ɨɛɭɱɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥ ɪɚɛɨɬɚɬɶ ɫ 

ɧɨɜɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɩɪɨɞɭɤɬɨɦ; 

Ʉɨɷ – ɫɨɫɬɚɜ ɡɚɬɪɚɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɡɚɬɪɚɬɚɦ. 
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Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ (Ʉɩɪ) 

ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

Ʉɩɪ = Ʉɡɩ+ Ʉɢɩɫ+ Ʉɫɜɬ+ Ʉɩɪɨɱ,              (3) 

 

ɝɞɟ Ʉɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɢɧɠɟɧɟɪɚ; 

Ʉɢɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ; 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɡɪɚɛɨɬɱɢɤɨɜ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ (Ʉɡɩ) ɧɭɠɧɨ ɫɨɫɬɚɜɢɬɶ 

ɬɚɛɥɢɰɭ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɪɟɡɭɥɶɬɚɬ ɭɦɧɨɠɢɬɶ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɛɨɬɵ ɜ ɩɪɨɟɤɬɟ ɢ ɭɦɧɨɠɢɬɶ ɩɨɥɭɱɢɜɲɭɸɫɹ ɫɭɦɦɭ ɧɚ ɎɈɌ (Ɏɨɧɞ ɨɩɥɚɬɵ 

ɬɪɭɞɚ), ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 32%. Ɋɚɫɱɟɬ ɡɚɪɩɥɚɬɵ ɩɪɨɟɤɬɢɪɨɜɳɢɤɨɜ ɩɨɤɚɡɚɧ 

ɧɚ ɬɚɛɥɢɰɟ 3.3. 

Ɋɚɣɨɧɧɵɣ ɢ ɫɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜ ɫɭɦɦɟ ɪɚɜɧɵ 60%, ɬ.ɤ. 

ɪɚɡɪɚɛɨɬɤɚ ɜɟɞёɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ ɏɚɤɚɫɢɹ. Ɋɚɛɨɱɚɹ ɧɨɪɦɚ ɢɧɠɟɧɟɪɨɜ ɜ ɦɟɫɹɰ 

ɫɨɫɬɚɜɥɹɟɬ 22 ɞɧɹ. 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ 

Ʉɨɞ ɇɚɱɢɫɥɟɧɢɟ/ɍɞɟɪɠɚɧɢɟ ɇɚɱɢɫɥɟɧɨ ɍɞɟɪɠɚɧɨ 

003 Ɉɤɥɚɞ 13 050  

181 Ɋɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ + 

ɫɟɜɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ 

7 830  

202 ɇȾɎɅ  2 714 

ɂɬɨɝɨ 20880 2 714 

 

ɂɬɨɝɨ: Ʉɡɩ = 20880 · 1,302 · 2 = 54 371 (ɪɭɛ.)  
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Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɉɈ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ (Ʉɢɩɫ), ɢɫɯɨɞɹ 

ɢɡ ɪɚɡɞɟɥɚ 3.1 ɫɨɫɬɚɜɥɹɸɬ 0 ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

(Ʉɫɜɬ), ɜɜɢɞɭ ɧɚɥɢɱɢɹ ɜɫɟɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɫɢɫɬɟɦɵ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ, ɜɤɥɸɱɚɸɬ ɥɢɲɶ ɫɭɦɦɭ 

ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɡɚ ɩɟɪɢɨɞ ɫɨɡɞɚɧɢɹ ɩɪɨɟɤɬɚ (Ⱥɩɷɜɦ) ɢ 

ɪɚɜɧɹɸɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɸ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɜ ɞɟɧɶ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 

ɞɧɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɦɩɶɸɬɟɪɚ ɩɪɢ ɫɨɡɞɚɧɢɢ ɫɢɫɬɟɦɵ. 

 

Ⱥɝ = Cɛ· ɇɚɦ,                 (4) 

 

ɝɞɟ  Ⱥɝ – ɫɭɦɦɚ ɝɨɞɨɜɵɯ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ; 

ɋɛ – ɛɚɥɚɧɫɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɤɨɦɩɶɸɬɟɪɚ, ɪ./ɲɬ.; 

ɇɚɦ – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ, %. 

Ar = 27 649 · 0, 20 = 5 530 (ɪɭɛ.) 

Ⱥɩɷɜɦ= (5 530 · 60)/264 = 1256 (ɪɭɛ.) 

ɂɬɨɝɨ: Ʉɫɜɬ = 1 256(ɪɭɛ.) 

 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ (Ʉɩɪɨɱ) ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ 

ɪɟɡɟɪɜ ɧɚ ɧɟɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɤɨɬɨɪɵɣ ɫɨɫɬɚɜɥɹɟɬ 3% ɨɬ ɨɛɳɟɣ 

ɫɭɦɦɵ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ. Ɍɚɤɢɟ ɪɚɫɯɨɞɵ ɮɨɪɦɢɪɭɸɬɫɹ ɢɡ ɩɥɚɬ ɡɚ ɫɜɟɬ, 

ɢɧɬɟɪɧɟɬ. 

 

ɂɬɨɝɨ: Ʉɩɪɨɱ= (54 371+ 1 256)·3% = 1 668 (ɪɭɛ.) 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3) 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɪɚɜɧɵ: 

 

Ʉɩɪ = 54 371+ 1 668 + 1 256= 57 295 (ɪɭɛ.) 
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Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ (Ʉɬɫ)ɨɬɫɭɬɫɬɜɭɸɬ, ɩɨɬɨɦɭ 

ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ Ⱥɂɋ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɨɬɞɟɥɶɧɨ ɨɬ ɞɪɭɝɢɯ ɫɢɫɬɟɦ, 

ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ (Ʉɥɫ) ɢɫɤɥɸɱɚɸɬɫɹ, 

ɬɚɤ ɤɚɤ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɫɨɛɫɬɜɟɧɧɚɹ ɥɨɤɚɥɶɧɚɹ ɫɟɬɶ, 

ɭɞɨɜɥɟɬɜɨɪɹɸɳɚɹ ɧɨɜɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɫ ɭɱɟɬɨɦ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɚɧɧɨɣ 

ɫɢɫɬɟɦɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ (Ʉɩɨ) ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɜɫɟ 

ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ ɹɜɥɹɸɬɫɹ 

ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦɢ. 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ (Ʉɢɨ) ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɡɚ ɜɪɟɦɹ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 

(5ɞɧɟɣ – 1 ɪɚɛɨɱɚɹ ɧɟɞɟɥɹ), ɚ ɬɚɤɠɟ ɫɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɞɥɹ ɟё ɫɨɡɞɚɧɢɹ. ɉɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɛɚɡɵ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɨɧɨ ɹɜɥɹɟɬɫɹ ɫɜɨɛɨɞɧɨ ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɚɧɧɵɣ ɜɢɞ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ: 

 

ɂɬɨɝɨ: Ʉɢɨ= 20880/4 = 5220 (ɪɭɛ.) 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ (Ʉɨɛ) ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬ.ɤ. 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɨ 

ɡɚɫɬɪɚɯɨɜɚɧɧɵɯ ɥɢɰɚɯ, ɫɬɨɹɳɢɯ ɧɚ ɞɢɫɩɚɧɫɟɪɧɨɦ ɧɚɛɥɸɞɟɧɢɢ ɦɟɠɞɭ ɛɚɡɚɦɢ 

ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɛɭɞɭɳɟɦ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ 

ɫɚɦɢɦ ɪɚɡɪɚɛɨɬɱɢɤɨɦ. 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ (Ʉɨɷ)ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɡɚɪɚɛɨɬɧɭɸ 

ɩɥɚɬɭ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ ɡɚ ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

(5ɞɧɟɣ – 1 ɪɚɛɨɱɚɹ ɧɟɞɟɥɹ). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɚɧɧɵɣ ɜɢɞ ɡɚɬɪɚɬ ɫɨɫɬɚɜɥɹɟɬ: 

 

ɂɬɨɝɨ: Ʉɨɷ= 20880/4 = 5220 (ɪɭɛ.) 
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ɋɩɢɫɨɤ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 3.4 ɢ ɪɢɫɭɧɤɟ 3.1. 

 

 

Ɋɢɫɭɧɨɤ 3.1 – Ⱦɢɚɝɪɚɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

 

Ɍɚɛɥɢɰɚ 3.4 – ɋɩɢɫɨɤ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 

Ɂɚɬɪɚɬɵ ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ, ɪɭɛ. 

 

 

 

 

 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɂɋ 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɪɚɡɪɚɛɨɬɱɢɤɚ 

54 371 

Ɂɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ 

ɩɪɨɝɪɚɦɦɵ ɫɪɟɞɫɬɜɚ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

1 668 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 3 695 

 Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ 

ɭɩɪɚɜɥɟɧɢɹ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ 

ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 0 

Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 

5220 

Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 0 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 5220 

 

88%

9%

10%

ʯ̌т̬̌ты ̦̌ п̬оект̛̬ов̛̦̌е ʰС

ʯ̌т̬̌ты ̦̌ фо̛̬̥̬ов̛̦̌е 
̛̦фо̬̥̌ц̛о̦̦о̜ ̍ ̌̚ы

ʯ̌т̌ты ̌̚ опыт̦ую эк̭плу̌т̌ц̛ю
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Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2), ɪɚɜɧɵ: 

 

Ʉ = 54 371 + 5220+ 5220= 64811 (ɪɭɛ.) 

 

3.1.2 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɋ = ɋɡɩ + ɋɚɨ + ɋɬɨ + ɋɥɫ + ɋɧɢ + ɋɩɪɨɱ,           (5) 

 

ɝɞɟ  ɋɡɩ –  ɡɚɪɩɥɚɬɚ ɩɟɪɫɨɧɚɥɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɫ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ: 

ɋɚɨ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 

ɋɬɨ – ɡɚɬɪɚɬɚ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ; 

ɋɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ; 

ɋɧɢ – ɡɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ; 

ɋɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ. 

Ɂɚɪɩɥɚɬɚ ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɩɟɪɫɨɧɚɥɚ (ɋɡɩ), ɪɚɛɨɬɚɸɳɟɝɨ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɂɋ (ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɂɋ) ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ ɜɜɨɞ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɪɚɡɪɚɛɨɬɚɧɧɨɣ Ⱥɂɋ ɧɟ ɜɥɢɹɟɬ ɫɭɳɟɫɬɜɟɧɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɢɯ 

ɪɚɛɨɬɭ. 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ (ɋɚɨ) ɫɨɫɬɨɹɬ ɢɡ ɫɬɨɢɦɨɫɬɢ 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – 

ɫɟɪɜɟɪɚ) ɢ ɧɟ ɛɭɞɭɬ ɭɱɢɬɵɜɚɬɶɫɹ, ɬ.ɤ. ɫɢɫɬɟɦɚ ɭɠɟ ɪɚɡɦɟɳɟɧɚ ɧɚ ɫɟɪɜɟɪɟ 

ɜɢɪɬɭɚɥɶɧɨɣ ɦɚɲɢɧɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ (ɋɬɨ) ɫɨɫɬɨɹɬ ɢɡ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɫɢɫɬɟɦɵ ɡɚ ɝɨɞ. Ⱥɞɦɢɧɢɫɬɪɚɬɨɪɭ ɩɪɟɞɫɬɨɢɬ ɬɪɚɬɢɬɶ ɧɚ 

ɨɛɫɥɭɠɢɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ Ⱥɂɋ ɨɤɨɥɨ 1 ɱɚɫɚ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ ɜ ɧɟɞɟɥɸ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɝɨɞ ɛɭɞɟɬ ɭɯɨɞɢɬɶ 48 ɱɚɫɨɜ ɧɚ ɨɛɫɥɭɠɢɜɚɧɢɟ Ⱥɂɋ, ɚ 

ɷɬɨ 6 ɪɚɛɨɱɢɯ ɞɧɟɣ (0,2 ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɜ ɦɟɫɹɰ), ɚ ɢɦɟɧɧɨ: 
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ɋɬɨ = 20 880· 0,2 = 4 176 (ɪɭɛ.) 

 

Ɂɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɨɛɚɥɶɧɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ 

ɫɟɬɟɣ (ɋɥɫ),ɧɟ ɭɱɢɬɵɜɚɟɦ ɜɜɢɞɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɛɟɡɥɢɦɢɬɧɨɝɨ 

ɢɧɬɟɪɧɟɬɚ ɢ ɧɟɫɭɳɟɫɬɜɟɧɧɨɝɨ ɬɪɚɮɢɤɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɫɢɫɬɟɦɨɣ, ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɨɛɳɢɦ ɬɪɚɮɢɤɨɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ (ɋɧɢ) ɢɫɤɥɸɱɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɫɢɫɬɟɦɚ 

ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɫɟɪɜɟɪɟ ɢ ɧɟ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɨɫɢɬɟɥɟɣ 

ɢɧɮɨɪɦɚɰɢɢ. 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ (ɋɩɪɨɱ) ɫɨɫɬɚɜɥɹɸɬ 3 % ɨɬ ɨɛɳɟɣ ɫɭɦɦɵ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ. 

 

ɋɩɪɨɱ= 4 176 · 3% = 125 (ɪɭɛ.) 

 

ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 3.5 ɢ ɪɢɫɭɧɤɟ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.5 – ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚ ɝɨɞɨɜɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ, 

ɪɚɫɫɱɢɬɵɜɚɟɦɵɯ ɩɨ ɮɨɪɦɭɥɟ (5), ɫɨɫɬɚɜɥɹɟɬ: 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ ɪɭɛɥɟɣ ɜ ɝɨɞ, 

ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

ɩɟɪɫɨɧɚɥɚ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɸ ɨɬɱɢɫɥɟɧɢɹ 0 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ 

ɨɛɫɥɭɠɢɜɚɧɢɟ 

4 176 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ 

0 

Ɂɚɬɪɚɬɵ ɧɚ ɧɨɫɢɬɟɥɢ ɢɧɮɨɪɦɚɰɢɢ 0 

ɉɪɨɱɢɟ ɡɚɬɪɚɬɵ 125 



49 
 

C = 4 176+ 125= 4 301 (ɪɭɛ.) 

 

3.1.3ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ 

 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ ɪɚɜɧɵ:  

 

DE = DE1 + DE2 + DE3 + DE4 + DE5 + DE6+ DE7 + DE8,                          (6) 

 

ɝɞɟ  DE1 – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ; 

DE2 – ɪɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɬɟɯɧɨɥɨɝɢɹɦɢ; 

DE3 – ɪɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ; 

DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ; 

DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ;  

DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ;  

DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ;  

DE8– ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ.  

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ (DE1), ɪɚɫɫɱɢɬɚɧɧɵɟ ɪɚɧɟɟ, ɫɨɫɬɚɜɥɹɸɬ 62 723 

(ɪɭɛ.) 

Ɋɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɂɌ (DE2) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ 

ɡɚɬɪɚɬɚɦɢ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ. 

Ɋɚɫɯɨɞɵ ɧɚ ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɞɟɪɠɤɭ ȺɈ ɢ ɉɈ (DE3) ɫɨɫɬɚɜɥɹɸɬ 4 176 

ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɉɈ ɜɧɭɬɪɟɧɧɢɦ ɫɢɥɚɦ (DE4) 

ɜɤɥɸɱɟɧɵ ɜ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 

Ɋɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ (DE5) ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɭɫɥɭɝɢ 

ɚɭɬɫɨɪɫɟɪɨɜ ɧɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ. 

Ʉɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ (DE6) ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 

ɤɨɦɚɧɞɢɪɨɜɨɤ. 
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Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ (DE7) ɢɫɤɥɸɱɚɸɬɫɹ, ɬɚɤ ɤɚɤ ɞɚɧɧɚɹ ɫɬɚɬɶɹ 

ɪɚɫɯɨɞɨɜ ɧɟ ɨɬɧɨɫɢɬɫɹ ɤ ɩɪɨɟɤɬɭ. 

Ⱦɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ (DE8) ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɪɨɱɢɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɢ ɫɨɫɬɚɜɥɹɸɬ 125 ɪɭɛ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɭɦɦɚ ɩɪɹɦɵɯ ɪɚɫɯɨɞɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ 

(6), ɫɨɫɬɚɜɥɹɟɬ: 

 

DE = 64 811+ 4 176 + 125 = 69112 (ɪɭɛ.) 

 

ɂɬɨɝɨ, ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ, 

ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ (1), ɫɨɫɬɚɜɥɹɟɬ: 

  

TCO = 69112 (ɪɭɛ.) 

 

3.2 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɨ 

ɡɚɫɬɪɚɯɨɜɚɧɧɵɯ ɥɢɰɚɯ, ɫɬɨɹɳɢɯ ɧɚ ɞɢɫɩɚɧɫɟɪɧɨɦ ɧɚɛɥɸɞɟɧɢɢ ɦɟɠɞɭ ɛɚɡɚɦɢ 

ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɫɨɡɞɚёɬɫɹ ɫ ɰɟɥɶɸ ɫɨɤɪɚɳɟɧɢɹ 

ɜɪɟɦɟɧɢ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. ȼ ɨɬɥɢɱɢɢ ɨɬ ɬɨɝɨ, ɱɬɨ, ɟɫɥɢ ɛɵ ɜɪɚɱɚɦ 

ɩɪɢɲɥɨɫɶ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɩɨ ɷɥɟɤɬɪɨɧɧɨɣ ɩɨɱɬɟ, ɫɨɡɞɚɧɧɚɹ Ⱥɂɋ 

ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɵɫɬɪɟɟ. 

Ɂɧɚɱɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ(ɁɌɊ) ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 

ɮɨɪɦɭɥɟ: 
 

ɁɌɊ = ka·kɩ·kc +kɦ·ko·kɲ,             (7) 
 

ɝɞɟ  ka–ɤɨɷɮɮɢɰɢɟɧɬ ɚɤɬɭɚɥɶɧɨɫɬɢ; 

kɩ– ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɝɪɚɦɦɚɦ ɜɚɠɧɟɣɲɢɯ ɪɚɛɨɬ ɧɚɭɱɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɩɪɨɝɪɟɫɫɚ; 

kɫ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɥɨɠɧɨɫɬɢ; 
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kɦ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ; 

kɨ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ;  

kɲ – ɤɨɷɮɮɢɰɢɟɧɬ ɲɢɪɨɬɵ ɨɯɜɚɬɚ ɨɯɪɚɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ; 

ȼ ɬɚɛɥɢɰɟ 3.6 ɩɪɢɜɟɞɟɧɵ ɤɨɷɮɮɢɰɢɟɧɬɵ ɢ ɁɌɊ ɛɚɡɨɜɨɝɨ ɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜɚɪɢɚɧɬɨɜ ɩɪɨɟɤɬɚ. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɢ ɁɌɊ ɛɚɡɨɜɨɝɨ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɜɚɪɢɚɧɬɚ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ Ȼɚɡɨɜɵɣ ɜɚɪɢɚɧɬ Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ ɜɚɪɢɚɧɬ 

ka 1 2 

kɩ 1 1 

kɫ 1 1 

kɦ 1 1 

kɨ 1 2 

kɲ 1 2 

ɁɌɊ 2 6 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɞɚɧɧɨɣ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɚɹ Ⱥɂɋ 

ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ ɩɨɤɚɡɚɬɟɥɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɛɚɡɨɜɵɦ ɜɚɪɢɚɧɬɨɦ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-

ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ kɷɬɭ ɩɨ ɮɨɪɦɭɥɟ: 

 

kɷɬɭ = 
ɁɌɊɩɪ
ɁɌɊɛɚɡ

 ,         (8) 

 

ɝɞɟ ɁɌɊɩɪ ɢ ɁɌɊɛɚɡ – ɡɧɚɱɢɦɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɚ ɢ ɞɥɹ 

ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

kɷɬɭ =
଺ଶ= 3 

kɷɬɭ> 1, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɚɜɞɚɧɧɨɣ ɫ 

ɬɟɯɧɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ. 

ȼɵɱɢɫɥɢɦ ɤɨɦɩɥɟɤɫɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ ɩɪɨɟɤɬɚ ɩɨ ɝɪɭɩɩɟ 

ɩɨɤɚɡɚɬɟɥɟɣ Iɷɬɭ ɩɨ ɮɨɪɦɭɥɟ: 
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Iɷɬɭ = ∑ 𝑏𝑖 ∗  𝑋𝑖,                (9) 

 

ɝɞɟ  bi – ɤɨɷɮɮɢɰɢɟɧɬ ɜɟɫɨɦɨɫɬɢ iɝɨ ɩɨɤɚɡɚɬɟɥɹ; 

X i–ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɣ ɷɤɫɩɟɪɬɧɵɦ 

ɩɭɬɟɦ ɩɨ ɜɵɛɪɚɧɧɨɣ ɲɤɚɥɟ ɨɰɟɧɢɜɚɧɢɹ. 

Ⱦɥɹ ɨɰɟɧɤɢ Iɷɬɭ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɹɬɢɛɚɥɥɶɧɚɹ ɲɤɚɥɚ ɨɰɟɧɢɜɚɧɢɹ. 

ȼ ɬɚɛɥɢɰɟ 3.7 ɩɪɢɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ. 

 

Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɹ ɤɚɱɟɫɬɜɚ 

ɉɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ 

 

ȼɟɫɨɜɨɣ 

ɤɨɷɮɮɢɰɢɟɧɬ, bi 

Ɉɰɟɧɤɚ, ɏi 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɣ 

ɩɪɨɟɤɬ 

Ȼɚɡɨɜɵɣ ɩɪɨɟɤɬ 

ɍɞɨɛɫɬɜɨ ɪɚɛɨɬɵ 

(ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ) 

 

0,2 5 1 

ɇɚɞɟɠɧɨɫɬɶ (ɡɚɳɢɬɚ 

ɞɚɧɧɵɯ) 

0,2 4 2 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 

ɜɨɡɦɨɠɧɨɫɬɢ 

0,1 1 1 

ȼɪɟɦɟɧɧɚɹ 

ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

0,4 4 1 

ȼɪɟɦɹ ɨɛɭɱɟɧɢɹ 

ɩɟɪɫɨɧɚɥɚ 

0,1 1 1 

Ʉɨɦɩɥɟɤɫɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɤɚɱɟɫɬɜɚ Iɷɬɭ 3,4 1,3 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ: 

 

kɬ = 
𝐼э˕˖˒˓𝐼э˕˖˄˃з,             (10) 

 

ɝɞɟ Iɷɬɭɩɪ ɢ Iɷɬɭɛɚɡ – ɤɨɦɩɥɟɤɫɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ, ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɢ 

ɛɚɡɨɜɨɝɨ ɩɪɨɟɤɬɨɜ. 
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kɌ = 
ଷ,ସଵ,ଷ = 2,6 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ 

Ɂiɧɚ ɟɞɢɧɢɰɭ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɩɨ ɛɚɡɨɜɨɦɭ ɢ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ 

ɜɚɪɢɚɧɬɚɦ, ɩɨ ɮɨɪɦɭɥɟ: 

 

Ɂi= ɋi + Ei * Ɂɩɩi,            (11) 

 

ɝɞɟ  Ci–ɬɟɤɭɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɟɞɢɧɢɰɵ iɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɪ. 

Ɂɩɩi–ɫɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɧɟɞɪɟɧɢɟɦ ɩɪɨɟɤɬɚ; 

ȿɧ = 0,33 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

Ⱦɥɹ ɛɚɡɨɜɨɝɨ ɜɚɪɢɚɧɬɚ: 

Ⱦɨ ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɚ ɷɬɚ ɪɚɛɨɬɚ ɩɪɨɞɟɥɵɜɚɥɚɫɶ ɜɪɭɱɧɭɸ ɢ ɡɚɧɢɦɚɥɚ 

33 ɱɚɫɚ ɜ ɦɟɫɹɰ. 

20880/176 = 119 ɪɭɛ. - ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɱɚɫɚ ɪɚɛɨɬɵ 

33 * 119 = 3942,8 - ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚ ɨɞɢɧ ɦɟɫɹɰ 

Ci= 12 * 3942,8 =47314 - ɫɬɨɢɦɨɫɬɶ ɪɚɛɨɬɵ ɡɚ ɨɞɢɧ ɝɨɞ 

Ɂɛɚɡ= 47314+ 0,33 * 0 = 47 314 (ɪɭɛ.) 

Ⱦɥɹ ɩɪɨɟɤɬɚ:  

Ɂɩɪ= 4 301+ 0,33 * 64811= 25689(ɪɭɛ.) 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  

 

ɗ = (Ɂɛɚɡ·kɬ – Ɂɩɪ) · V,        (12) 

 

ɝɞɟ Ɂɛɚɡ, Ɂɩɪ – ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ 

ɩɨɦɨɳɶɸ ɛɚɡɨɜɨɝɨ ɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɜɚɪɢɚɧɬɨɜ ɩɪɨɰɟɫɫ ɨɛɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɢ, ɪ.; 
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kɬ – ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɜɢɜɚɥɟɧɬɧɨɫɬɢ; V–

ɨɛɴɟɦ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ, 

ɧɚɬɭɪɚɥɶɧɵɟ ɟɞɢɧɢɰɵ. 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ: 

 

ɗ = (47 314· 2,6 – 25689)· 1 = 97327 

 

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ 

ɩɪɨɟɤɬɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ɍɨɤ = 
З˒˒Э ,          (13) 

 

ɝɞɟ  Ɂɩɩ – ɟɞɢɧɨɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ, ɪ.;  

ɗ – ɝɨɞɨɜɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, ɪ. 

Ɋɚɫɫɱɢɬɵɜɚɟɦɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɡɚɬɪɚɬ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɞɭɤɬɚ:  

 

Ɍɨɤ = 
ହସ 9଺ସ 9଻ଷଶ଻  = 0,57 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ ɩɨɥɝɨɞɚ.  

Ɏɚɤɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 

(ȿɮ): 

 

ȿɮ = 
ଵТˑк          (14) 

 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ 

ɜɥɨɠɟɧɢɣ ȿɧ = 0,33, ɟɫɥɢ ȿɮ>ȿɧ, ɬɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ȿɧ = 0,33, ɟɫɥɢ ȿɮ>ȿɧ, ɬɨ ɞɟɥɚɟɬɫɹ ɜɵɜɨɞ ɨɛ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ. 
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Ɋɚɫɫɱɢɬɚɟɦ ɮɚɤɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɪɚɡɪɚɛɨɬɤɢ (ȿɮ): 

 

ȿɮ = 
ଵ଴,ହ଻ = 1,75 

 

Ɍɚɤ ɤɚɤ ȿɮ = 1,75 >ȿɧ, ɬɨ ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɧɟɞɪɟɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 

ɩɪɨɞɭɤɬɚ ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ, ɬ. ɟ. ɷɮɮɟɤɬ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɚɧɧɨɣ 

ɫɢɫɬɟɦɵ ɨɤɭɩɚɟɬ ɜɫɟ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 

ȼ ɬɚɛɥɢɰɟ 3.8 ɩɪɢɜɟɞɟɧɵ ɫɜɨɞɧɵɟ ɞɚɧɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 
 

Ɍɚɛɥɢɰɚ 3.8 – ɋɜɨɞɧɵɟ ɞɚɧɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ 

ɉɨɤɚɡɚɬɟɥɶ ȼɟɥɢɱɢɧɚ 

Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 22 314 

Ɉɛɳɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 4 301 

ɗɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 97327 

Ʉɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

1,75 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɦɟɫ. 

 

Ɋɚɫɫɱɢɬɚɧɧɚɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɰɟɧɢɬɶ 

ɪɢɫɤɢ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ. 

 

3.3 Ɉɰɟɧɤɚ ɪɢɫɤɚ ɩɪɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɨɡɞɚɧɢɹ Ⱥɂɋ 

 

ɇɚɢɛɨɥɟɟ ɫɢɥɶɧɨ ɜɥɢɹɸɳɢɦɢ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ ɪɢɫɤɚɦɢ 

ɹɜɥɹɸɬɫɹ: 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ. ɗɬɨɬ ɪɢɫɤ ɢɦɟɟɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɧɚ 

ɩɪɨɟɤɬ, ɬɚɤ ɤɚɤ ɦɨɠɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ 

ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɚ ɢɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɫɹ ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɤɢ. Ɉɞɧɚɤɨ ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɢɫɤɚ ɦɢɧɢɦɚɥɶɧɚ, ɬɚɤ ɤɚɤ ɦɟɠɞɭ 

ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ» ɢ ɌɎɈɆɋ Ɋɏ ɡɚɤɥɸɱёɧ ɞɨɝɨɜɨɪ.  
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Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ. Ⱦɚɧɧɵɣ ɪɢɫɤ ɢɦɟɟɬ ɜɵɫɨɤɢɣ 

ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɟɤɬ, ɩɨɬɨɦɭ ɱɬɨ, ɟɫɥɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɟ ɭɥɨɠɢɬɫɹ 

ɜ ɫɪɨɤ, ɬɨ ɷɬɨ ɩɨɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɪɚɫɯɨɞɵ. ɉɪɢ 

ɷɬɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɚ ɫɪɟɞɧɹɹ, ɬɚɤ ɷɬɨɬ ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɧɟ ɨɫɧɨɜɧɨɣ 

ɡɚɞɚɱɟɣ ɪɚɡɪɚɛɨɬɱɢɤɚ ɧɚ ɪɚɛɨɬɟ, ɱɬɨ ɦɨɠɟɬ ɩɨɜɥɟɱɶ ɡɚ ɫɨɛɨɣ ɡɚɞɟɪɠɤɢ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ.  

ɇɟɭɱɬɟɧɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ. ɗɬɨɬ ɪɢɫɤ ɢɦɟɟɬ ɫɪɟɞɧɢɣ 

ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɟɤɬ, ɬɚɤ ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɡɚɬɨɪɦɨɡɢɬɶ ɪɚɡɪɚɛɨɬɤɭ 

ɩɪɨɟɤɬɚ ɢ ɭɜɟɥɢɱɢɬɶ ɪɚɫɯɨɞɵ. ɉɪɢ ɷɬɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɚ ɫɪɟɞɧɹɹ, ɬɚɤ ɤɚɤ 

ɭɱɟɫɬɶ ɜɫɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɩɨɱɬɢ ɧɟ ɜɨɡɦɨɠɧɨ. 

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ. ɗɬɨɬ ɪɢɫɤ ɢɦɟɟɬ ɫɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɧɚ 

ɩɪɨɟɤɬ, ɬɚɤ ɤɚɤ ɦɨɠɟɬ ɭɜɟɥɢɱɢɬɶ ɫɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢɡ-ɡɚ ɜɨɡɦɨɠɧɨɝɨ 

ɞɨɛɚɜɥɟɧɢɹ ɧɨɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ. ȼɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɚ ɧɢɡɤɚɹ, ɩɨɬɨɦɭ ɱɬɨ 

ɫɩɢɫɨɤ ɬɪɟɛɨɜɚɧɢɣ, ɤɨɬɨɪɵɦ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɂɋ, ɨɝɥɚɲɟɧ ɜ 

ɞɨɝɨɜɨɪɟ ɢ ɜɪɹɞ ɥɢ ɛɭɞɟɬ ɢɡɦɟɧёɧ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɨɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ. ɗɬɨɬ ɪɢɫɤ ɢɦɟɟɬ 

ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɜɥɢɹɧɢɹ ɧɚ ɩɪɨɟɤɬ, ɬɚɤ ɤɚɤ ɨɧ ɧɟɦɧɨɝɨ ɩɨɜɵɲɚɟɬ 

ɨɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ. ɉɪɢ ɷɬɨɦ ɜɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɚ 

ɜɵɫɨɤɚɹ, ɩɨɬɨɦɭ ɱɬɨ ɜɫɟ ɨɲɢɛɤɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɧɚɣɬɢ ɩɨɱɬɢ ɧɟɜɨɡɦɨɠɧɨ. 

Ɍɚɛɥɢɰɚ Ⱦ.1 ɫɨ ɫɩɢɫɤɨɦ ɪɢɫɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ. 

 

3.4 Ɇɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɥɢ ɫɧɢɠɟɧɢɸ ɪɢɫɤɚ 

 

ɒɚɧɫ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɪɢɫɤɚ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ 

ɧɟɜɟɪɨɹɬɧɨ ɦɚɥ ɛɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɦɟɠɞɭ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɡɚɤɥɸɱёɧ ɞɨɝɨɜɨɪ. 

Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ ɪɚɡɪɚɛɨɬɤɢ. Ɍɳɚɬɟɥɶɧɨɟ ɩɪɨɞɭɦɵɜɚɧɢɟ ɩɥɚɧɚ 

ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ ɩɨɦɨɠɟɬ ɛɨɥɟɟ ɱɟɬɤɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɜɪɟɦɟɧɧɵɟ ɝɪɚɧɢɰɵ 

ɞɥɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɩɪɨɟɤɬɚ, ɚ ɷɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬ ɜɟɪɨɹɬɧɨɫɬɶ 

ɞɚɧɧɨɝɨ ɪɢɫɤɚ. 
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ɇɟɭɱɬɟɧɧɵɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɝɥɚɲɟɧɢɟ ɤ 

ɞɨɝɨɜɨɪɭ, ɬ.ɟ. ɭɜɟɥɢɱɟɧɢɟ ɛɸɞɠɟɬɚ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ. ɗɬɨ 

ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬ ɜɟɪɨɹɬɧɨɫɬɶ ɪɢɫɤɚ. 

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ. ɋɨɡɞɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɝɥɚɲɟɧɢɟ ɤ ɞɨɝɨɜɨɪɭ, 

ɝɞɟ ɛɭɞɭɬ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɫɩɢɫɚɧɵ, ɜɨɡɦɨɠɧɵɟ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɫɯɨɞɵ. ɗɬɨ 

ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬ ɲɚɧɫ ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɢɫɤɚ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɞɨɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ. Ɋɟɝɭɥɹɪɧɵɟ ɬɟɫɬɵ 

ɦɨɝɭɬ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɢɫɤɚ, ɨɞɧɚɤɨ ɷɬɨ ɩɨɜɥɟɱɟɬ 

ɡɚ ɫɨɛɨɣ ɭɜɟɥɢɱɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ.  

 

3.5 ȼɵɜɨɞ ɩɨ ɪɚɡɞɟɥɭ«Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ 

ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢɡ ɊɂȺɆɋ 
«ɉɪɨɆɟɞ» ɜ ɂɋ ɌɎɈɆɋ Ɋɏ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɟɤɬɚ, 

ɬɚɤɠɟ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 54 

371(ɪɭɛ.), ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ 4176(ɪɭɛ.), ɱɬɨ 

ɩɨɡɜɨɥɢɥɨ ɪɚɫɫɱɢɬɚɬɶ ɫɨɜɨɤɭɩɧɭɸ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɨɣ (ɌɋɈ), ɫɭɦɦɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 69 112 (ɪɭɛ.).ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

ɫɨɫɬɚɜɥɹɟɬ ɲɟɫɬɶ ɦɟɫɹɰɟɜ, ɚ ɷɬɨ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɪɚɡɪɚɛɨɬɚɧɧɚɹ Ⱥɂɋ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɚ, ɬ.ɤ. ɤɨɥɢɱɟɫɬɜɨ ɡɚɬɪɚɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬɫɹ. 

Ȼɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɪɢɫɤɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɩɨ ɡɚɤɚɡɭ ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ». ȼ ɯɨɞɟ ɜɵɩɭɫɤɧɨɣ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɪɟɲɟɧɚ ɩɪɨɛɥɟɦɚ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɟɪɟɞɚɱɢ 

ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɧɚɫɟɥɟɧɢɹ ɤ ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

ɫɨɤɪɚɳɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɞɥɹ ɲɢɧɵ «ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 

(ɟɞɢɧɵɣ ɩɚɤɟɬ ɫ ɭɱɚɫɬɤɚɦɢ)» – ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɬɚɜɥɟɧɧɵɟ ɡɚɞɚɱɢ ɪɟɲɟɧɵ. 

ȼ ɪɚɡɞɟɥɟ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ»ɩɪɨɜɟɞɟɧɨ: ɜɵɛɨɪ ɫɪɟɞɫɬɜ 

ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ», ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɚ ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɭɱɪɟɠɞɟɧɢɹ 

ȽɄɍɁ Ɋɏ «ɊɆɂȺɐ», ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɥɚ ɜɵɹɫɧɢɬɶ ɨɫɨɛɟɧɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɩɚɰɢɟɧɬɚ ɤ 

ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ 

«ɉɪɨɆɟɞ».  

ȼ ɫɜɹɡɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɊɎ ɨɬ 27 ɢɸɥɹ 2006 ɝɨɞɚ № 152-ɎɁ «Ɉ 

ɩɟɪɫɨɧɚɥɶɧɵɯ ɞɚɧɧɵɯ» ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɡɚɳɢɳɟɧɧɚɹ ɫɟɬɶ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɞɥɹ 

ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɦɟɠɞɭ ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɌɎɈɆɋ Ɋɏ ɢ ɊɂȺɆɋ 

«ɉɪɨɆɟɞ» ɛɵɥ ɜɵɛɪɚɧ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript. 

ɋɨɝɥɚɫɧɨ ɩɪɨɜɟɞɟɧɧɨɦɭ ɚɧɚɥɢɡɭ ɋɍȻȾ ɫɨɡɞɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɒɢɧɵ 

ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɨɦɨɳɶɸ MariaDB, ɩɨ ɩɪɢɱɢɧɟ ɟё ɫɤɨɪɨɫɬɢ, 

ɡɚɳɢɳёɧɧɨɫɬɢ ɢ ɩɪɨɫɬɨɬɵ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

ȼ ɩɪɨɟɤɬɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɩɨ ɦɟɬɨɞɨɥɨɝɢɢ ɩɨɬɨɤɨɜ 

ɞɚɧɧɵɯ DFD,ɨɛɴɹɫɧɹɸɳɚɹ ɩɪɨɰɟɫɫ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 

ɩɚɰɢɟɧɬɨɜ ɤ ɦɟɞɢɰɢɧɫɤɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɌɎɈɆɋ Ɋɏ. 

Ɋɚɡɪɚɛɨɬɚɧɚ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɢɡ 

ɊɂȺɆɋ «ɉɪɨɆɟɞ» ɜ ɲɢɧɭ Rish, ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɨɡɞɚɧɢɟ ɬɚɤɢɯ 

ɮɭɧɤɰɢɣ, ɤɚɤ: 

− ɩɪɢɧɹɬɢɟ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɢɡ ɊɂȺɆɋ «ɉɪɨɆɟɞ»; 
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− ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɞɚɧɧɵɯ ɢɡ ɮɨɪɦɚɬɚ XML ɜ JSON; 

− ɮɭɧɤɰɢɨɧɚɥ ɨɬɩɪɚɜɤɢ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɜ ɨɱɟɪɟɞɢ 

attachment_for_deletion ɢ attachment ɞɥɹ ɜɫɬɚɜɤɢ ɢɥɢ ɭɞɚɥɟɧɢɹ ɢɡ 

ȻȾ ɲɢɧɵ; 

− ɮɭɧɤɰɢɨɧɚɥ ɞɨɛɚɜɥɟɧɢɹ ɢɥɢ ɭɞɚɥɟɧɢɹ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ ɢɡ 

ȻȾ ɲɢɧɵ. 

ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɢɥɢ 69112 (ɪɭɛ.), ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɢɥɢ 4301 (ɪɭɛ.), ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ (ɌɋɈ) ɫɨɫɬɚɜɥɹɟɬ 69112 (ɪɭɛ.). Ⱥɧɚɥɢɡ ɪɢɫɤɚ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɨɡɜɨɥɹɟɬ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɩɪɨɟɤɬ ɤ ɪɟɚɥɢɡɚɰɢɢ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 

 

1. BusinessStudio [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɉɨɧɹɬɢɟ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ, 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.businessstudio.ru 

2. DEVACADEMY – ɨɛɭɱɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɦɭ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɸ 

ɨɧɥɚɣɧ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://devacademy.ru/ 

3. GeekBrains – ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɨɪɬɚɥ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Git 

– ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://geekbrains.ru 

4. Git [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Git – ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɫɢɫɬɟɦɚ 

ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ, – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://git-

scm.com/book/ru/v1/ȼɜɟɞɟɧɢɟ-ɍɫɬɚɧɨɜɤɚ-Git. 

5. JSON. ɑɬɨ ɷɬɨ ɬɚɤɨɟ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://www.json.org/json-ru 

6. MariaDB ɜ ɫɪɚɜɧɟɧɢɢ ɫ MySQL [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://mariadb.com/kb/ru/mariadb-vs-mysql-features/ 

7. Ubuntu [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɉɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ Node.js, 

– Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://help.ubuntu.ru/wiki/javascript 

8. Wikipedia [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: RabbitMQ, – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 

https://ru.wikipedia.org/wiki/RabbitMQ 

9. Wikipedia [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: VirtualBox, – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ 

https://ru.wikipedia.org/wiki/VirtualBox 

10. Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɚɹ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://dic.academic.ru/dic.nsf/ruwiki/334809 

11. ȼɫɟ ɨ xml ɮɨɪɦɚɬɟ ɞɚɧɧɵɯ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ: https://www.reviversoft.com/ru/file-extensions/xml 

12. ȽɄɍɁ Ɋɏ «Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɣ ɦɟɞɢɰɢɧɫɤɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://miac.mz19.ru/org/. 

https://ru.wikipedia.org/wiki/RabbitMQ
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13. Ʉɚɤ ɭɫɬɚɧɨɜɢɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ Dockerɜ ubuntu [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]: Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.digi talocean.com/community/t 

utorials/docker-ubuntu-16-04-ru 

14. Ʉɨɦɩɚɧɢɹ IBM [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.ibm.com/. 

15. Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://mz19.ru/. 

16. ɇɚɰɢɨɧɚɥɶɧɚɹ ɛɢɛɥɢɨɬɟɤɚ ɢɦ. ɇ. ɗ. Ȼɚɭɦɚɧɚ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ]: MariaDB, – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://ru.bmstu.wiki 

17. Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɡɞɨɪɨɜɶɹ ɝɪɚɠɞɚɧ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: 

ɮɟɞɟɪ. ɡɚɤɨɧ Ɋɨɫ. Ɏɟɞɟɪɚɰɢɢ ɨɬ 21 ɧɨɹɛɪɹ 2011 ɝ. № 323-ɎɁ: ɩɪɢɧɹɬ Ƚɨɫ. 

Ⱦɭɦɨɣ 1 ɧɨɹɛɪɹ 2011 ɝ.: ɨɞɨɛɪ. ɋɨɜɟɬɨɦ Ɏɟɞɟɪɚɰɢɢ 9 ɧɨɹɛɪɹ 2011 ɝ. // Ɋɨɫ. 

ɝɚɡ. – 2011. – 23 ɧɨɹɛɪɹ. 

18. Ɉɫɧɨɜɵ IDEF3 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://www.cfin.ru/vernikov/idef/idef3.shtml 

19. ɉɨɥɨɠɟɧɢɟ ɨ ɦɢɧɢɫɬɟɪɫɬɜɟ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ 

ɏɚɤɚɫɢɹ: ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ ɨɬ 11 ɢɸɧɹ 

2009 ɝ. № 260 (ɜ ɪɟɞ. ɨɬ 07.03.2017 N 93) // ȼɟɫɬɧɢɤ ɏɚɤɚɫɢɢ. – 2009. – 23 

ɢɸɧɹ. 

20. ɉɪɨɫɬɨ ɨ ɦɢɤɪɨɫɟɪɜɢɫɚɯ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://habr.com/ru/company/raiffeisenbank/blog/346380/ 

21. ɊɂȺɆɋ ɉɪɨɆɟɞ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

http://swan-it.ru/elektronnoe_zdravoohranenie/riams_promed 

22. ɋɚɣɬɨɫɬɪɨɟɧɢɟ ɨɬ Ⱥ ɞɨ ə [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: PHP, Ruby, 

Python– ɤɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɪёɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:http://www.internet-technologies.ru 

23. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɵɣ Ɏɨɧɞ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɦɟɞɢɰɢɧɫɤɨɝɨ 

ɫɬɪɚɯɨɜɚɧɢɹ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:http://tfomsrh.ru/about-us/ 

https://www.cfin.ru/vernikov/idef/idef3.shtml
http://swan-it.ru/elektronnoe_zdravoohranenie/riams_promed
http://tfomsrh.ru/about-us/
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24. ɍɫɬɚɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɚɡɟɧɧɨɝɨ ɭɱɪɟɠɞɟɧɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 

Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ "Ɋɟɫɩɭɛɥɢɤɚɧɫɤɢɣ ɦɟɞɢɰɢɧɫɤɢɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɰɟɧɬɪ": ɉɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ Ɋɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɢɹ 

ɨɬ 30 ɚɜɝɭɫɬɚ 2007 ɝ. № 274 (ɜ ɪɟɞ. ɨɬ 26.08.2014 N 430) // ȼɟɫɬɧɢɤ ɏɚɤɚɫɢɢ. 

– 2007. – 7 ɫɟɧɬɹɛɪɹ. 

25. ɍɫɬɚɧɨɜɤɚ MARIADB ɜ UBUNTU 18.04 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://losst.ru/ustanovka-mariadb-v-ubuntu-18-04. 

26. ɍɫɬɚɧɨɜɤɚ Node.jsɜ UBUNTU 16.04 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://fornex.com/help/install-nodejs-ubuntu/ 

27. ɐɟɧɬɪ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: 

ɉɪɟɢɦɭɳɟɫɬɜɚ Linux ɞɥɹ ɛɢɡɧɟɫɚ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://itvolga.com 

28. ɑɬɨ ɬɚɤɨɟ DFD (ɞɢɚɝɪɚɦɦɵ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ) 

[ɗɥɟɤɬɪɨɧɧɵɣɪɟɫɭɪɫ]:ɉɨɧɹɬɢɟɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ. – Ɋɟɠɢɦɞɨɫɬɭɩɚ: 

https://habr.com/ru/ company/trinion/blog/340064/ 

29. ɑɬɨ ɬɚɤɨɟ VPN? [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://blog.avast.com/ru/chto-takoe-vpn-i-kak-eto-rabotaet-bazovoe-

ukovodstvo-avast. 

30. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]. –

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://www.internet-technologies.ru/articles/yazyk 

programmirovaniya-javascript-informaciya-dlya-nachinayuschih.html. 

 

 

  

https://fornex.com/help/install-nodejs-ubuntu/
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɮɚɣɥɚ index.js 

 

const AMQP = require('amqplib') 
const path = require('path') 
const moment = require('moment') 
const fs = require('fs') 
const sharedFunctions = require('rish-shared-functions') 
const SERVICE_NAME = '[rmis-rabbitmq-poller]' 
const consumeFromQ = sharedFunctions.consumeFromQ 
const publishToQ = sharedFunctions.publishToQ 
 
let localRMQConnectionString, 
    rmisRMQConnectionString, 
    rmisQData, 
    rmisQAnswer, 
    localDispObservationQ, 
    localAttachmentQ, 
    dispObservationDeletionQ 
 
if (process.env.NODE_ENV === 'production') { 
  localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  rmisRMQConnectionString = process.env.RMQ_RMIS_CONNECTION_PRODUCTION 
  rmisQData = process.env.RMQ_Q_RMIS_DATA_PRODUCTION 
  rmisQAnswer = process.env.RMQ_Q_RMIS_ANSWER_PRODUCTION 
  localDispObservationQ = process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_PRODUCTION 
  localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_PRODUCTION 
  localAttachmentDeletionQ = 
process.env.RMQ_Q_LOCAL_ATTACHMENT_DELETION_PRODUCTION 
  dispObservationDeletionQ = 
process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_DELETION_Q_PRODUCTION 
} 
else { 
  localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
  rmisRMQConnectionString = process.env.RMQ_RMIS_CONNECTION_TEST 
  rmisQData = process.env.RMQ_Q_RMIS_DATA_TEST 
  rmisQAnswer = process.env.RMQ_Q_RMIS_ANSWER_TEST 
  localDispObservationQ = process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_TEST 
  localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_TEST 
  localAttachmentDeletionQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_DELETION_TEST 
  dispObservationDeletionQ = 
process.env.RMQ_Q_LOCAL_DISP_OBSERVATION_DELETION_Q_TEST 
} 
 
const localRMQConnection = AMQP.connect(localRMQConnectionString) 
const rmisRMQConnection = AMQP.connect(rmisRMQConnectionString) 
 
CODE_MO_HACK = { 
  "190007": 190006, 
  "190071": 190070, 
  "190072": 190070 
} 
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const processDispObservation = (json) => { 
  const result = { 
    meta: { 
      OPERATIONTYPE: null 
    },  
    data: { 
      bdz_id: null, 
      DISP_ID: null, 
      DS: null, 
      DS_DETECT: null, 
      DS_DETECTTYPE: null, 
      SNILS_VR: null, 
      DATE_OUT: null, 
      RESULT_OUT: null, 
      DATES: null, 
      CODE_MO: null, 
      promed_pacient_id: null, 
      created_at: null 
    } 
  } 
 
  if (json['DISP'] && json['DISP']['HEADER']) { 
    //console.log('JSON', json) 
    const header = json['DISP']['HEADER'][0] 
    const body = json['DISP']['BODY'] ? json['DISP']['BODY'][0] : null 
    console.log('OPERATIONTYPE', header.OPERATIONTYPE[0]) 
    if (body) { 
      if (header.OPERATIONTYPE[0] === "Insert" || header.OPERATIONTYPE[0] === "Update") { 
        if (header.OPERATIONTYPE && header.OPERATIONTYPE[0]) { 
          result.meta.OPERATIONTYPE = header.OPERATIONTYPE[0] 
        } 
        if (header.CODE_MO && header.CODE_MO[0]) { 
          const code_mo = CODE_MO_HACK[header.CODE_MO[0]] ? 
CODE_MO_HACK[header.CODE_MO[0]] : header.CODE_MO[0] 
          result.data.CODE_MO = code_mo 
        } 
        if (header.DISP_ID && header.DISP_ID[0]) { 
          result.data.DISP_ID = header.DISP_ID[0] 
        } 
        if (header.DATA && header.DATA[0]) { 
          result.data.created_at = header.DATA[0] 
        } 
        if (body.BDZ_ID && body.BDZ_ID[0]) { 
          result.data.bdz_id = body.BDZ_ID[0] 
        } 
        if (body.ID_PAC && body.ID_PAC[0]) { 
          result.data.promed_pacient_id = body.ID_PAC[0] 
        } 
        if (body.DATE_IN && body.DATE_IN[0]) { 
          result.data.DATE_IN = body.DATE_IN[0] 
        } 
        if (body.DS_DETECTTYPE && body.DS_DETECTTYPE[0]) { 
          result.data.DS_DETECTTYPE = body.DS_DETECTTYPE[0] 
        } 
        if (body.DS_DETECT && body.DS_DETECT[0]) { 



65 
 

          result.data.DS_DETECT = body.DS_DETECT[0] 
        } 
        if (body.DS && body.DS[0]) { 
          result.data.DS = body.DS[0] 
        } 
        if (body.SNILS_VR && body.SNILS_VR[0] && body.SNILS_VR[0] !== '00000000000') { 
          result.data.SNILS_VR = body.SNILS_VR[0] 
        } 
        if (body.RESULT_OUT && body.RESULT_OUT[0]) { 
          result.data.RESULT_OUT = body.RESULT_OUT[0] 
        } 
        if (body.DATES && body.DATES[0]) { 
          if (body.DATES[0].PLAN_DATE) { 
            result.data.DATES = body.DATES[0].PLAN_DATE.map(e => e) 
          } 
          else { 
            console.error(`Ɉɲɢɛɤɚ ɫ ɩɥɚɧɨɜɵɦɢ ɞɚɬɚɦɢ: ${JSON.stringify(body)}`) 
            result.data.DATES = [ moment().format('YYYY-MM-DD') ] 
          } 
        } 
        //console.log(localDispObservationQ, JSON.stringify(result)) 
      } 
      else { 
        const _message = `OPERATIONTYPE ɧɟ ɧɚɣɞɟɧ: ${header.OPERATIONTYPE[0]}, DISP_ID: 
${result.data.DISP_ID}` 
        sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
      } 
    } 
    else { 
      if (header.OPERATIONTYPE[0] === 'Delete') { 
        result.meta.OPERATIONTYPE = 'Delete' 
        result.data.DISP_ID = header.DISP_ID[0] 
      } 
    } 
  } 
  return result 
} 
 
const processAttachment = (Json) => { 
 
  const result = { 
    meta: { 
      OPERATIONTYPE: null 
    },  
    data: { 
      BDZID: null, 
      CODE_MO: null, 
      INFO_TYPE: null, 
      ATTACH_DT_MO: null, 
      DETACH_DT_MO: null, 
      DETACH_CAUSE_MO: null, 
      PODR: null, 
      OTD: null, 
      UCH: null, 
      UCH_TYPE: null, 
      created_at: moment().format('YYYY-MM-DD'), 
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      deleted: 0, 
      PERSONATTACHID: null 
    } 
  } 
  //console.log('JSON v functii processAttachment', JSON.stringify(Json)) 
  if (Json['PERSONATTACHDISTRICT'] && Json['PERSONATTACHDISTRICT']['HEADER']) { 
    const header = Json['PERSONATTACHDISTRICT']['HEADER'][0] 
    const body = Json['PERSONATTACHDISTRICT']['BODY'] ? 
Json['PERSONATTACHDISTRICT']['BODY'][0] : null 
    //console.log(body); 
    //console.log(header); 
    //console.log('OPERATIONTYPE', header.OPERATIONTYPE[0]) 
    if (body) { 
      if (header.OPERATIONTYPE[0] === "Insert" || header.OPERATIONTYPE[0] === "Update") { 
        if (header.OPERATIONTYPE && header.OPERATIONTYPE[0]) { 
          result.meta.OPERATIONTYPE = header.OPERATIONTYPE[0] 
        } 
        if (body.BDZID && body.BDZID[0]) { 
          result.data.BDZID = body.BDZID[0] 
        } 
        if (header.CODE_MO && header.CODE_MO[0]) { 
          const code_mo = CODE_MO_HACK[header.CODE_MO[0]] ? 
CODE_MO_HACK[header.CODE_MO[0]] : header.CODE_MO[0] 
          result.data.CODE_MO = code_mo 
        } 
        if (body.INFO_TYPE && body.INFO_TYPE[0]){ 
          result.data.INFO_TYPE = body.INFO_TYPE[0] 
        } 
        if (body.ATTACH_DT_MO && body.ATTACH_DT_MO[0]){ 
          result.data.ATTACH_DT_MO = body.ATTACH_DT_MO[0] 
        } 
        if (body.DETACH_DT_MO && body.DETACH_DT_MO[0]){ 
          result.data.DETACH_DT_MO = body.DETACH_DT_MO[0] 
        } 
        if (body.DETACH_CAUSE_MO && body.DETACH_CAUSE_MO[0]){ 
          result.data.DETACH_CAUSE_MO = body.DETACH_CAUSE_MO[0] 
        } 
        if (body.PODR && body.PODR[0]){ 
          result.data.PODR = body.PODR[0] 
        } 
        if (body.OTD && body.OTD[0]){ 
          result.data.OTD = body.OTD[0] 
        } 
        if (body.UCH && body.UCH[0]){ 
          result.data.UCH= body.UCH[0] 
        } 
        if (body.UCH_TYPE && body.UCH_TYPE[0]){ 
          result.data.UCH_TYPE = body.UCH_TYPE[0] 
        } 
        if (header.PERSONATTACHID && header.PERSONATTACHID[0]){ 
          result.data.PERSONATTACHID = header.PERSONATTACHID[0] 
        } 
      } 
      else { 
        const _message = `OPERATIONTYPE ɧɟ ɧɚɣɞɟɧ: ${header.OPERATIONTYPE[0]}, 
PERSONATTACHID: ${result.data.PERSONATTACHID}` 
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        sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
      } 
    } 
    else { 
      if (header.OPERATIONTYPE[0] === 'Delete') { 
        result.meta.OPERATIONTYPE = 'Delete' 
        result.data.PERSONATTACHID = header.PERSONATTACHID[0] 
      } 
    } 
  } 
  console.log(result); 
  return result 
} 
 
// ɫɥɭɲɚɟɦ ɨɱɟɪɟɞɶ ɊɆɂɋ ɫ ɞɚɧɧɵɦɢ 
console.log(`ɋɥɭɲɚɟɦ ${rmisQData}, NODE_ENV ${process.env.NODE_ENV}`) 
consumeFromQ(rmisRMQConnection, rmisQData, async (ch, rawMsg) => { 
 try { 
    const content = rawMsg.content.toString() 
    const parsedResult = await sharedFunctions.parseXML(content) 
    console.log(parsedResult); 
    if (parsedResult[1]) { 
      //console.log("json posle poluchenya iz ocheredi",JSON.stringify(parsedResult[1])) // kopai tyt )) 
      const type = Object.keys(parsedResult[1])[0] 
      if (type === "DISP") { 
        const result = processDispObservation(parsedResult[1]) 
        console.log(`ɪɟɡɭɥɶɬɚɬ ɩɨɫɥɟ ɨɛɪɚɛɨɬɤɢ: ${JSON.stringify(result)}`) 
        if (result.meta.OPERATIONTYPE === 'Insert' || result.meta.OPERATIONTYPE === 'Update') { 
          publishToQ(localRMQConnection, localDispObservationQ, JSON.stringify(result), (err, ok) => { 
            //console.log(err, ok) 
            if (!err) { 
              ch.ack(rawMsg) 
            } 
          })  
        } 
        else if (result.meta.OPERATIONTYPE === 'Delete') { 
          console.log(`DISPS ɧɚ ɭɞɚɥɟɧɢɟ`) 
publishToQ(localRMQConnection, dispObservationDeletionQ, result.data.PERSONATTACHID, (err, 
ok) => { 
            if (!err) { 
              ch.ack(rawMsg) 
            } 
          })  
        } 
        else { 
          console.log(`Ɉɲɢɛɤɚ...`) 
        } 
      } 
      else if (type === "PERSONATTACHDISTRICT") { 
        const result = processAttachment(parsedResult[1]) 
        const PERSONATTACHID = result.data.PERSONATTACHID ? true : false 
        if (PERSONATTACHID && (result.meta.OPERATIONTYPE === 'Insert' || 
result.meta.OPERATIONTYPE === 'Update')) { 
          publishToQ(localRMQConnection, localAttachmentQ, JSON.stringify(result), (err, ok) => { 
            if (!err) { 
              ch.ack(rawMsg) 
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            } 
          })  
        } 
        else if (PERSONATTACHID && result.meta.OPERATIONTYPE === 'Delete') { 
          publishToQ(localRMQConnection, localAttachmentDeletionQ, result.data.PERSONATTACHID, 
(err, ok) => { 
            if (!err) { 
              ch.ack(rawMsg) 
} 
          })  
        } 
      } 
else { 
console.log(`ɇɟɢɡɜɟɫɬɧɵɣ ɬɢɩ ɫɨɨɛɳɟɧɢɹ - ɨɬɦɟɱɚɟɦ ɤɚɤ ɨɛɪɚɛɨɬɚɧɧɨɟ...`) 
ch.ack(rawMsg) 
console.error(`ɇɟɢɡɜɟcɬɧɵɣ ɬɢɩ: ${type}`) 
      } 
    } 
else { 
console.error(`Ɉɲɢɛɤɚ ɩɪɢ ɩɚɪɫɢɧɝɟ XML: ${parsedResult[0]}, ɞɚɧɧɵɟ: ${content}`) 
process.exit(1) 
    } 
  } catch (e) { 
    const _message = `ɨɲɢɛɤɚ ${e.message}` 
    await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
    process.exit(1) 
  } 
})  
console.log(`ɋɥɭɲɚɟɦ ${rmisQAnswer}, NODE_ENV ${process.env.NODE_ENV}`) 
// ɫɥɭɲɚɟɦ ɨɱɟɪɟɞɶ ɊɆɂɋ ɫ ɨɬɜɟɬɚɦɢ ɧɚ ɨɛɧɨɜɥɟɧɢɟ ɞɚɧɧɵɯ 
consumeFromQ(rmisRMQConnection, rmisQAnswer, (ch, rawMsg) => { 
  console.log(rawMsg.content.toString()) 
})  
.catch(e => console.warn(e)) 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 

 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɮɚɣɥɚ xmlGeneration.js 

 

var amountXml; // amount of xml queries for xmlGeneration() function 
var minRandom; // min for getRandomInt function 
var maxRandom; // max for getRandomInt function 
var fixedNumber; // The fixed length for getRandomFixedInt function 
 
//The getRandomInt() function calculates a random number between min and max 
function getRandomInt(minRandom, maxRandom){ 
    var rand = minRandom - 0.5 + Math.random() * (maxRandom - minRandom + 1); 
    rand = Math.round(rand); 
    return rand; 
} 
// The getRandomFixedInt() function calculates a random fixed(var fixedNumber) number.  
//Example 1 is not fixed, but 0001 is fixed 4-digit number 
function getRandomFixedInt(fixedNumber){ 
    var result = ""; 
    for (j=0;j<fixedNumber;j++){ 
        result+=getRandomInt(0,9); 
    } 
 
    return result; 
} 
 
//The getFIO function generates random FIO. Example of an result variable "result = 
<FAM>ȼɚɫɢɥɶɟɜ</FAM><IM>ȼɚɫɢɥɢɣ</IM><OT>ɋɟɪɝɟɟɜɢɱ</OT>" 
function getFIO(){ 
    var result; 
 
    //The massives is random massives of Imёn Familiy Otchestv 
varmasOfFiNames = ["ȼɚɫɢɥɢɣ",   "ɘɪɢɣ",     "Ⱥɪɤɚɞɢɣ",    "ɂɜɚɧ",     "ɉɟɬɪ",     "Ɇɚɤɫɢɦ",     
"Ʌɟɨɧɢɞ",     "Ɇɢɯɚɢɥ",     "Ⱥɥɟɤɫɟɣ",    "ɋɟɪɝɟɣ"];//Imena 
varmasOfSeNames = ["ȼɚɫɢɶɟɜ",   "ɘɪɢɶɟɜ",   "Ⱥɪɤɚɞɶɟɜ",   "ɂɜɚɧɨɜ",   "ɉɟɬɪɨɜ",   "Ɇɚɤɫɢɦɨɜ",   
"Ʌɟɨɧɢɞɨɜ",   "Ɇɢɯɚɢɥɨɜ",   "Ⱥɥɟɤɫɟɟɜ",   "ɋɟɪɝɟɟɜ"];//Familii 
varmasOfThNames = ["ȼɚɫɢɶɟɜɢɱ", "ɘɪɢɶɟɜɢɱ", "Ⱥɪɤɚɞɶɟɜɢɱ", "ɂɜɚɧɨɜɢɱ", "ɉɟɬɪɨɜɢɱ", 
"Ɇɚɤɫɢɦɨɜɢɱ", "Ʌɟɨɧɢɞɨɜɢɱ", "Ɇɢɯɚɢɥɨɜɢɱ", "Ⱥɥɟɤɫɟɟɜɢɱ", "ɋɟɪɝɟɟɜɢɱ"];//Otchestvo 
 
result = `<FAM>${masOfSeNames[getRandomInt(0,masOfFiNames.length-1)]}</FAM>`;//this string 
adds First name at result variable in xml format 
    result += `<IM>${masOfFiNames[getRandomInt(0,masOfSeNames.length-1)]}</IM>`;//this string 
adds Second name at result variable in xml format 
    result += `<OT>${masOfThNames[getRandomInt(0,masOfThNames.length-1)]}</OT>`;//this string 
adds Third name at result variable in xml format 
    return result; 
} 
 
//The getMoCode() function generates random MO code of availble mo codes  
function getMoCode(){ 
    //The masCodeMO variable is massive of availble MOs 
    var masCodeMo = ["190048", "190007", "190085", "190006", "190033", "190036", "190032", 
"190037", "190038", "190008", "190001", "190013", "190004", "190002", "190003", "190009", 
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"190010", "190022", "190087", "190020", "190070", "190071", "190072", "190047", "190039", 
"190040", "190030", "190086", "190025", "190028", "190031", "190045", "190113"]; 
    var result = masCodeMo[getRandomInt(0,masCodeMo.length-1)]; 
    return result; 
} 
 
//The getBithDate() function generates today's date and records in yyyy-mm-dd format 
function getDate(){ 
    var result; 
 
    result = new Date(); 
    result =`${result.getFullYear()}-${result.getMonth()}-${result.getDay()}`; 
 
    return result; 
} 
 
//The xmlGeneration function generates X xml queries where X is amountXml variable 
function xmlGeneration(amountXml){ 
 
    var numberOfMo; 
    var numberOfPersonattachid; 
    var seFeTh; 
 
    for (i=0;i<amountXml;i++) 
    { 
        var xmlOutput = `<?xml version="1.0" encoding="utf-
8"?>\n<PERSONATTACH>\n<HEADER>\n<OPERATIONTYPE>Insert</OPERATIONTYPE>`;// 
XML query variable 
        numberOfMo = getMoCode();//A number of MO 
        numberOfPersonattachid = getRandomInt(1, 99999999);//A number of operation ID  
        numberOfTomId = getRandomInt(1,999999);//A number of a human's TomskDatabaseID 
        seFeTh = getFIO();//A random Second First and Third name 
        gender = getRandomInt(1,2);// A random gender of 2 available. But all we know that geneders more 
then 2:) 
        birthDay = getDate();// A pseudo birthday of a human 
        docType = getRandomInt(1,20);// A random Document Type 
        docSer = `${getRandomFixedInt(2)} ${getRandomFixedInt(2)}`;// A random passport series 
        docNum = getRandomFixedInt(6);// A random passport number 
        attachType = getRandomInt(1,2);// ɫɥɭɱɚɣɧɵɣɫɩɨɫɨɛɩɪɢɤɪɟɩɥɟɧɢɹ 
        attachDateMo = getDate();// A date of attachement 
subdivison = `1`;// ɩɨɞɪɚɡɞɟɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɭɱɚɫɬɤɚ 
division = getRandomFixedInt(3);// ɨɬɞɟɥɨɫɧɨɜɧɨɝɨ 
uch = getRandomInt(0,9);//A random code of a main therapeutic 
site(ɨɫɧɨɜɧɨɣɬɟɪɚɩɟɜɬɢɱɟɫɤɢɣɭɱɚɫɬɨɤ) 
attachDate = getDate();// ɞɚɬɚ ɩɪɢɤɪɟɩɥɟɧɢɹ ɤ ɦɟɞɪɚɛɨɬɧɢɤɭ ɨɫɧɨɜɧɨɝɨ ɭɱɚɫɬɤɚɤ 
 
xmlOutput +=`\n<CODE_MO>${numberOfMo}</CODE_MO>`;// this string adds <CODE_MO> to 
XML query. 
        xmlOutput 
+= \̀n<PERSONATTACHID>${numberOfPersonattachid}</PERSONATTACHID>\n</HEADER>`;// 
this string adds <PERSONATTACHID> to XML query 
        xmlOutput +=`\n<BODY><BDZID>${numberOfTomId}</BDZID>`;//etc 
        xmlOutput += getFIO(); 
        xmlOutput +=`\n<W>${gender}</W>`; 
        xmlOutput +=`\n<DR>${birthDay}</DR>`; 
        xmlOutput +=`\n<DOCTYPE>${docType}</DOCTYPE>`; 



71 
 

        xmlOutput +=`\n<DOCSER>${docSer}</DOCSER>`; 
        xmlOutput +=`\n<DOCNUM>${docNum}</DOCNUM>`; 
        xmlOutput +=`\n<ATTACH_TYPE>${attachType}</ATTACH_TYPE>`; 
        xmlOutput +=`\n<ATTACH_DT_MO>${attachDateMo}</ATTACH_DT_MO>`; 
        xmlOutput +=`\n<PODR>${subdivison}</PODR>`; 
        xmlOutput +=`\n<OTD>${division}</OTD>`; 
        xmlOutput +=`\n<UCH>${uch}</UCH>`; 
        xmlOutput 
+= \̀n<ATTACH_DT>${attachDate}</ATTACH_DT>\n</BODY>\n</PERSONATTACH>`; 
 
return xmlOutput; 
    } 
 
} 
module.exports = () => { 
return xmlGeneration(1); 
} 
//console.log(xmlGeneration(1)); 
//console.log(getRandomFixedInt(8)); 
//console.log(getBirthDate()); 
 
 

 

var parseString = require("xml2js").parseString; 
 
parseString(xml, function(error, result){ 
    if(error){ 
        console.log("ERROR: " + error); 
        return; 
    } 
    var kek = JSON.stringify(result); 
    console.dir(kek); 
   }); 
 
delay(2000); 
console.log('Rish: ɍɫɩɟɲɧɨ...'); 
 
//console.log(xml()); 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 

 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɮɚɣɥɚ services/attachment-to-rish/index.js 

 

const AMQP = require('amqplib') 
const path = require('path') 
const fs = require('fs') 
const sharedFunctions = require('rish-shared-functions') 
const consumeFromQ = sharedFunctions.consumeFromQ 
const publishToQ = sharedFunctions.publishToQ 
const config = JSON.parse(fs.readFileSync('config.json').toString()) 
const SERVICE_NAME = '[attachment-observation-to-rish]' 
 
let localRMQConnectionString, 
    localAttachmentQ, 
    localAttachmentToTfomsQ, 
    attachmentDeletionQ 
 
if (process.env.NODE_ENV == 'production') { 
    localRMQConnectionString = 
process.env.process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
    localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_PRODUCTION 
    attachmentDeletionQ = 
process.env.RMQ_Q_LOCAL_ATTACHMENT_DELETION_PRODUCTION 
    localAttachmentToTfomsQ = 
process.env.RMQ_Q_LOCAL_ATTACHMENT_TO_TFOMS_PRODUCTION 
} 
else{ 
    console.log('test'); 
    localRMQConnectionString = process.env.RMQ_LOCAL_CONNECTION_PRODUCTION 
    localAttachmentQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_TEST 
    attachmentDeletionQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_DELETION_TEST 
    localAttachmentToTfomsQ = process.env.RMQ_Q_LOCAL_ATTACHMENT_TO_TFOMS_TEST 
} 
 
console.log(ɂ̀ɧɢɰɢɚɥɢɡɚɰɢɹɡɚɤɨɧɱɟɧɚ. Cɥɭɲɚɟɦɨɱɟɪɟɞɢ: ${localAttachmentQ}, 
${attachmentDeletionQ}`); 
//console.log(process.env); 
const localRMQConnection = AMQP.connect(localRMQConnectionString) 
// ɨɱɟɪɟɞɶ ɫ ɞɨɛɚɜɥɟɧɢɟɦ ɞɚɧɧɵɯ ɨ ɩɪɢɤɪɟɩɥɟɧɢɢ 
consumeFromQ(localRMQConnection, localAttachmentQ, async (ch, rawMsg) => { 
    const content = rawMsg.content.toString() 
    //console.log(content) 
    const parsedContent = JSON.parse(content) 
    console.log('parsed-content', parsedContent) 
    const existence = await sharedFunctions.sendToMariadbProxy({ type: 'attachement', action: 
'is_bdz_id_and_personattachid_exists?', data: { bdz_id: parsedContent.data.BDZID, personattachid: 
parsedContent.data.PERSONATTACHID } }) 
    if (existence.personattachid) { 
        console.log(`PERSONATTACHID: ${parsedContent.data.PERSONATTACHID} ɭɠɟɟɫɬɶɜɛɚɡɟ, 
ɨɛɧɨɜɥɟɧɢɟ...`) 
        const updateResult = await sharedFunctions.sendToMariadbProxy({ type: "attachement", action: 
'Update', data:  parsedContent.data }) 
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        console.log('updateResult', updateResult) 
        if (!updateResult[0]) { 
          publishToQ(localRMQConnection, localAttachmentToTfomsQ, 
parsedContent.data.PERSONATTACHID, async (err, ok) => { 
            if (!err) { 
              ch.ack(rawMsg) 
              console.log(`PERSONATTACHID ɭɫɩɟɲɧɨɨɛɧɨɜɥɟɧɨ 
${parsedContent.data.PERSONATTACHID}`) 
            } 
            else { 
              const _message = `[attachment-observation-to-rish] 
ɨɲɢɛɤɚɩɪɢɞɨɛɚɜɥɟɧɢɢɜɨɱɟɪɟɞɶɞɥɹɨɬɩɪɚɜɤɢɜɌɎɈɆɋ PERSONATTACHID 
${parsedContent.data.PERSONATTACHID}` 
              await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
              process.exit(1) 
            } 
          })  
        } 
        else { 
          const _message = `[attachment-observation-to-rish] 
ɨɲɢɛɤɚɩɪɢɨɛɧɨɜɥɟɧɢɢɜɨɱɟɪɟɞɶɞɥɹɨɬɩɪɚɜɤɢɜɌɎɈɆɋ PERSONATTACHID 
${parsedContent.data.PERSONATTACHID}, ${JSON.stringify(updateResult[0])}` 
          await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
          process.exit(1) 
        } 
    } 
 
      else if (!existence.personattachid) { 
        const attachInsertResult = await sharedFunctions.sendToMariadbProxy({ type: 'attachement', action: 
'Insert', 
data: parsedContent.data 
        })  
        if (attachInsertResult[0]) { 
          await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, 
`${attachInsertResult[0]} PERSONATTACHID ${parsedContent.data.PERSONATTACHID}`) 
          process.exit(1) 
        } 
        else if (attachInsertResult[1]) { 
          publishToQ(localRMQConnection, localAttachmentToTfomsQ, 
parsedContent.data.PERSONATTACHID, async (err, ok) => { 
            if (!err) { 
              ch.ack(rawMsg) 
              console.log(`PERSONATTACHID ɜ ɜɧɭɬɪɟɧɧɢɦ ID ${attachInsertResult[1]} 
(PERSONATTACHID: ${parsedContent.data.PERSONATTACHID}) ɩɟɪɟɞɚɧɨ ɜ ɨɱɟɪɟɞɶ ɧɚ ɩɟɪɟɞɚɱɭ 
ɜ ɌɎɈɆɋ`) 
            } 
            else { 
              const _message = `Ɉɲɢɛɤɚ ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɜ ɨɱɟɪɟɞɶ PERSONATTACHID 
${parsedContent.data.PERSONATTACHID}` 
              await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
              process.exit(1) 
            } 
          })  
} 
        else { 
          process.exit(1) 
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        } 
    } 
    else{console.log(`nothing`)} 
})   
 
consumeFromQ(localRMQConnection, attachmentDeletionQ, async (ch, rawMsg) => { 
  const personAttachId = parseInt(rawMsg.content.toString()) 
  console.log(ɉ̀ɨɥɭɱɟɧɢɧɨɫɨɨɛɳɟɧɢɟɨɛɭɞɚɥɟɧɢɢ PERSONATTACHID: ${personAttachId}`) 
const result = await sharedFunctions.sendToMariadbProxy({ type: "attachement", action: "Delete", data: 
{ PERSONATTACHID: personAttachId }}) 
  console.log(`ɉɨɥɭɱɟɧ ɨɬɜɟɬ ɨɛ ɭɞɚɥɟɧɢɢ PERSONATTACHID: ${personAttachId}: 
${JSON.stringify(result)}`) 
  if (result[1] && parseInt(result[1])) { 
    publishToQ(localRMQConnection, localAttachmentToTfomsQ, result[1].toString(), (err, ok) => { 
      if (!err) { 
        ch.ack(rawMsg) 
} 
else { 
const _message = `Ɉɲɢɛɤɚ ɩɪɢ ɨɬɩɪɚɜɤɟ ɢɞ (${result[1]}) ɧɚ ɩɨɦɟɬɤɭ ɤɚɤ ɭɞɚɥɟɧɧɵɣ ɜ ɨɱɟɪɟɞɶ ɞɥɹ 
ɬɮɨɦɫ ${err}`  
sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
      } 
    })  
  } 
  else { 
    const _message = `ɨɲɢɛɤɚ ɩɪɢ ɩɨɦɟɬɤɟ ɤɚɤ ɭɞɚɥɟɧɧɵɣ: ${JSON.stringify(result[0])} 
(PERSONATTACHID: ${personAttachId})` 
    sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
  } 
})  
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 

 

ɉɪɨɝɪɚɦɦɧɵɣ ɤɨɞ ɮɚɣɥɚ services/rish-mariadb-proxy/index.js 

 

const fs = require('fs') 
const isDevelopmentEnv = fs.existsSync("services") 
const path = require('path') 
const config = JSON.parse(fs.readFileSync("config.json", 'utf8')) 
const mysql = require('mysql2') 
const net = require('net') 
const JsonSocket = require('json-socket') 
const sharedFunctions = require('rish-shared-functions') 
 
const pool = mysql.createPool({ 
  "user": process.env.RISH_MARIADB_PROXY_USER, 
  "password": process.env.RISH_MARIADB_PROXY_PASSWORD, 
  "database": process.env.RISH_MARIADB_PROXY_DB, 
  "connectionLimit": process.env.RISH_MARIADB_PROXY_CONNECTION_LIMIT, 
  "timezone": process.env.RISH_MARIADB_PROXY_TZ, 
  "dateStrings": true, 
  "host": process.env.RISH_MARIADB_HOST 
})  
 
 
// console.log(pool); 
 
const mariadbProxy = net.createServer() 
const attachementActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/attachement" : "actions/attachement")) 
const dispObservationActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-
mariadb-proxy/actions/dispObservation" : "actions/dispObservation")) 
const mdbActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/mdb" : "actions/mdb")) 
const periodicalsActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/periodicals" : "actions/periodicals")) 
const personDataActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/personData" : "actions/personData")) 
const systemActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/system" : "actions/system")) 
const statsActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/stats" : "actions/stats")) 
const dictionariesActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/dictionaries" : "actions/dictionaries")) 
const usersActions = require(path.join(process.cwd(), isDevelopmentEnv ? "services/rish-mariadb-
proxy/actions/users" : "actions/users")) 
 
const TABLES_THAT_ALLOW_INSERTION = Object.keys(config.services["mdb-
parser"].columnMatchings).map(k => config.services["mdb-parser"].columnMatchings[k].appendable ? 
config.services["mdb-parser"].columnMatchings[k].table : null ).filter(e => e !== null) 
TABLES_THAT_ALLOW_INSERTION.push("mdbFiles") 
 
const promisedQuery = (query) => { 
  return new Promise((resolve, reject) => { 
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    pool.getConnection((err, conn) => { 
      conn.query(query, (err, results, fields) => { 
       if (err) { 
         pool.releaseConnection(conn) 
         console.error(`Erorr in query: ${query} \n ${err}`) 
         resolve([`Erorr in query: ${query} \n ${err}`]) 
       } else { 
         pool.releaseConnection(conn) 
         resolve([null, results ]) 
       } 
      })  
    })  
  })  
} 
 
// ɤɜɨɬɢɪɨɜɚɧɢɟ ɫɬɪɨɤɢ, ɟɫɥɢ ɧɭɠɧɨ 
const normalizeValuesForSql = (array) => { 
  return array.map(e => { 
    if (typeof(e) === 'string' && e === "NULL") { 
      return e 
    } 
    else if (typeof(e) === 'string' && (!e.startsWith("'") && !e.endsWith("'"))) { 
      return `'${e}'` 
    } 
    else { 
      return e 
    } 
  })  
} 
 
const SMOCODES = {} 
 
console.log(`ɁɚɝɪɭɠɚɟɬɋɆɈɤɨɞɵɜɩɚɦɹɬɶ...`) 
promisedQuery(`SELECT code, name FROM SMOCODES`).then((data) => { 
  data[1].forEach((e) => { 
    SMOCODES[e['name']] = e['code'] 
})  
console.log(`ɋɆɈ ɤɨɞɵ ɡɚɝɪɭɠɟɧɵ.`) 
mariadbProxy.listen(process.env.RISH_MARIADB_PROXY_PORT) 
  //console.log(SMOCODES); 
  mariadbProxy.on('listening', () => console.log('Cɟɪɜɢɫ mariadb-proxy ɡɚɩɭɳɟɧ.')) 
})  
.catch(e => console.warn(e)) 
 
const formatFields = (person) => { 
  //console.log('formatting person', person); 
  const formattedPerson = {} 
  const keys = Object.keys(person) 
  for (let i = 0; i < keys.length; i++) { 
    if (person[keys[i]] instanceof Date) { 
      formattedPerson[keys[i]] = sharedFunctions.formatDate(person[keys[i]]) 
    } 
    else if (person[keys[i]] === null) { 
      formattedPerson[keys[i]] = 'NULL' 
    } 
    else { 
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      formattedPerson[keys[i]] = person[keys[i]] 
    } 
  } 
  return formattedPerson 
} 
 
const diffPeoples = (rawOldPerson, newPerson) => { 
  const diffObject = { } 
  const oldPerson = formatFields(rawOldPerson) 
  const keys = Object.keys(oldPerson) 
  console.log('formatted oldperson', oldPerson) 
  for (let i = 0; i < keys.length; i++) { 
    if(oldPerson[keys[i]] !== newPerson[keys[i]]) { 
      diffObject[keys[i]] = newPerson[keys[i]] 
    } 
  } 
  return diffObject 
} 
 
const insertPeriodics = async (peopleId,mdbFileId,changes,initial,ENP,socket) => { 
  console.log(`ȼɫɬɚɜɤɚ ɩɟɪɢɨɞɢɤ ɞɥɹ ${ENP}`) 
const insertInPeriodicals = `INSERT INTO periodicals(people_id,mdbFile_id,changes,initial) VALUES 
(${peopleId},${mdbFileId},'${JSON.stringify(changes)}',${initial})` 
  const insertInPeriodicalsResult = (await promisedQuery(insertInPeriodicals))[1] 
  if (insertInPeriodicalsResult && insertInPeriodicalsResult.insertId) { 
    console.log(`ɂɡɦɟɧɟɧɢɹɞɥɹ ${ENP}`) 
socket.sendEndMessage([null]) 
  } 
  else { 
    console.error(`Ɉɲɢɛɤɚɩɪɢɜɫɬɚɜɤɟɩɟɪɢɨɞɢɤɞɥɹ ${ENP}`) 
socket.sendEndMessage([`Ɉɲɢɛɤɚ ɩɪɢ ɜɫɬɚɜɤɟ ɩɟɪɢɨɞɢɤ ɞɥɹ ${ENP}`]) 
} 
} 
 
mariadbProxy.on('error', (e) => console.error(e)) 
mariadbProxy.on('connection', async (socket) => { 
  socket = new JsonSocket(socket, { delimeter: process.env.JSON_SOCKET_DELIMETER }) 
  socket.on('message', async (message) => { 
    console.log(`ɉɪɢɧɹɬɨ: ${JSON.stringify(message)}`) 
    let opts = { socket, message, pool, promisedQuery, formatFields, normalizeValuesForSql } 
    if (message.action === "insert" && TABLES_THAT_ALLOW_INSERTION.includes(message.type) 
&& message.data) { 
      socket.sendEndMessage(await promisedQuery(`INSERT INTO ${message.type} 
(${Object.keys(message.data).join(",")}) 
VALUES(${normalizeValuesForSql(Object.values(message.data)).join(",")})`)) 
    } 
    else if (message.type === 'attachement') { 
      attachementActions(opts) 
    } 
    else if (message.type === 'dispObservation') { 
      dispObservationActions(opts) 
    } 
    else if (message.type === 'mdb') { 
      mdbActions(opts) 
    } 
    else if (message.type === 'periodicals') { 
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      periodicalsActions(opts) 
    } 
    else if (message.type === 'personData') { 
      personDataActions(opts) 
    } 
    else if (message.type === 'system') { 
      systemActions(opts) 
    } 
    else if (message.type === 'stats') { 
      statsActions(opts) 
    } 
    else if (message.type === 'dict') { 
      dictionariesActions(opts) 
    } 
    else if (message.type === 'users') { 
      usersActions(opts) 
    } 
    else if (message.action === 'get_if_not_then_create' && 
TABLES_THAT_ALLOW_INSERTION.includes(message.type) && message.data) { 
      const getQuery = `SELECT id FROM ${message.type} WHERE ${Object.keys(message.data)[0]} = 
${normalizeValuesForSql(Object.values(message.data))[0]}` 
      //console.log(getQuery) 
      const getResult = await promisedQuery(getQuery) 
      //console.log(getResult); 
      console.log(message.action, "after get", message.data, getResult[1], getQuery) 
      if (getResult[1].length === 0) { 
        const insertQuery = `INSERT INTO ${message.type} (${Object.keys(message.data)[0]}) VALUES 
(${normalizeValuesForSql(Object.values(message.data))[0]})` 
        //console.log("INSERT QUERY ------ ", insertQuery) 
        const insertResult = await promisedQuery(insertQuery) 
        //console.log("insertResult ++++++++++++++", insertResult) 
        console.log(message.action, 'after insert', message.data, 'insertResult', insertResult, getQuery) 
        socket.sendEndMessage([null, insertResult[1].insertId]) 
      } 
      else { 
        //console.log([null, getResult[1][0].id]); 
        socket.sendEndMessage([null, getResult[1][0].id]) 
      } 
    } 
    else if (message.action === "get_code_from_name" && message.type === 'SMOCODES' && 
message.data) { 
      console.log(message.data, SMOCODES); 
      socket.sendEndMessage([null, SMOCODES[message.data]]) 
    } 
    else { 
      socket.sendEndMessage([`ɇɟ ɧɚɣɞɟɧ ɧɢ ɨɞɢɧ ɦɚɪɲɪɭɬ ɩɨ ɜɚɲɟɦɭ ɡɚɩɪɨɫɭ: 
${JSON.stringify(message)}`]) 
    } 
  })  
})  

 

ɉɪɨɝɪɚɦɦɧɵɣɤɨɞɮɚɣɥɚservices/rish-mariadb-proxy/action/attachment.js: 

 

const path = require('path') 
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const fs = require('fs') 
const sharedFunctions = require('rish-shared-functions') 
 
const SERVICE_NAME = '[rish-mariadb-proxy/attachment]' 
 
const attachment_to_tfoms_fields = 
[ 
  "UPDATED_AT", 
  "CREATED_AT", 
  "DELETED", 
  "CODE_MO", 
  "INFO_TYPE", 
  "BDZID", 
  "ATTACH_DT_MO", 
  "DETACH_DT_MO", 
  "DETACH_CAUSE_MO", 
  "PODR", 
  "OTD", 
  "UCH", 
  "UCH_TYPE", 
  "PERSONATTACHID" 
] 
 
const attachement = async (opts) => { 
 
  console.log('attachement-mariadb-proxy ɩɪɢɧɹɬɨ ɫɨɨɛɳɟɧɢɟ: ' + JSON.stringify(opts.message)); 
  if (opts.message.action === 'Insert' && opts.message.data) { 
    const cleanedFromNull = formatForInsertion(opts.message.data, false) 
    console.log('cleanedFromNull ->', cleanedFromNull, typeof(cleanedFromNull.DATES)) 
    const insertQresult = await opts.promisedQuery(`INSERT INTO ATTACHMENTS 
(${Object.keys(cleanedFromNull)}) VALUES 
(${sharedFunctions.normalizeValuesForSql(Object.values(cleanedFromNull))})`) 
    if (insertQresult[0]) { 
      console.error(`Ɉɲɢɛɤɚ ɩɪɢ ɜɫɬɚɜɤɟ: ${JSON.stringify(opts.message.data)}`) 
      opts.socket.sendEndMessage(["Ɉɲɢɛɤɚ ɩɪɢ ɜɫɬɚɜɤɟ"]) 
    } 
    else { 
      console.log(`ɍɫɩɟɲɧɨ ɜɫɬɚɜɥɟɧɨ, id ɜ ATTACHEMENT: ${insertQresult[1].insertId}`) 
      opts.socket.sendEndMessage([null, insertQresult[1].insertId]) 
    } 
  } 
  else if (opts.message.action === 'Update' && opts.message.data) { 
    console.log(opts.message.data) 
    const PERSONATTACHID = opts.message.data.PERSONATTACHID 
    delete opts.message.data.PERSONATTACHID 
    const formatted = formatForInsertion(opts.message.data) 
    console.log('formatted', formatted); 
    const updateFieldsString = Object.keys(formatted).map(k => `${k} = 
${sharedFunctions.normalizeValueForSql(formatted[k])}`).join(", ") 
    console.log('', updateFieldsString) 
    const updateResult = await opts.promisedQuery(`UPDATE ATTACHMENTS SET 
${updateFieldsString} WHERE PERSONATTACHID = ${PERSONATTACHID}`) 
    const setTfomsStatus = await opts.promisedQuery(`UPDATE ATTACHMENTS SET 
SEND_TO_TFOMS_STATUS_id = 0 WHERE PERSONATTACHID = ${PERSONATTACHID}`) 
    if (updateResult[0]) { 
      opts.socket.sendEndMessage([updateResult]) 
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    } 
    else { 
      opts.socket.sendEndMessage([null]) 
    } 
  } 
  else if (opts.message.action === 'Delete' && opts.message.data) { 
    const result = await opts.promisedQuery(`UPDATE ATTACHMETNS SET RESULT_OUT = 5 
WHERE PERSONATTACHID = ${opts.message.data.PERSONATTACHID}`) 
    const setTfomsStatus = await opts.promisedQuery(`UPDATE ATTACHMETNS SET 
SEND_TO_TFOMS_STATUS_id = 0 WHERE PERSONATTACHID = 
${opts.message.data.PERSONATTACHID}`) 
    if (result[0]) { 
      console.error(`Ɉɲɢɛɤɚ ɩɪɢ ɨɬɦɟɬɤɟ, ɤɚɤ ɭɞɚɥɟɧɧɵɣ PERSONATTACHID 
${opts.message.data.PERSONATTACHID}`) 
      opts.socket.sendEndMessage(result[0]) 
    } 
    else { 
      const deleteResult = await opts.promisedQuery(`SELECT id FROM ATTACHMETNS WHERE 
PERSONATTACHID = ${opts.message.data.PERSONATTACHID}`) 
      console.log('deleteResult', deleteResult) 
      if (deleteResult[0]) { 
        const _message = `ɨɲɢɛɤɚ (${JSON.stringify(deleteResult[0])}) ɩɪɢ ɭɞɚɥɟɧɢɢ 
PERSONATTACHID ${opts.message.data.PERSONATTACHID}` 
        await sharedFunctions.sendNotificationToDispObservationErrors(SERVICE_NAME, _message) 
        opts.socket.sendEndMessage([ deleteResult[0] ]) 
      } 
      else { 
        opts.socket.sendEndMessage([ null, opts.message.data.DISP_ID ]) 
      } 
    } 
    // console.log(`Ɋɟɡɭɥɶɬɚɬ ɭɞɚɥɟɧɢɹ: ${JSON.stringify(result)}`) 
    // opts.socket.sendEndMessage(result) 
  } 
  else if (opts.message.action === 'is_bdz_id_and_personattachid_exists?' && opts.message.data) { 
    const result = { 
      bdz_id: false, 
      personattachid: false 
    } 
    console.log(`opts.message.data.BDZID = ${opts.message.data.bdz_id} 
opts.message.data.PERSONATTACHID = ${opts.message.data.personattachid}`); 
    bdzIdQResult = await opts.promisedQuery(`SELECT id FROM peoples WHERE id = 
${opts.message.data.bdz_id} LIMIT 1`) 
    personattachidQResult = await opts.promisedQuery(`SELECT id FROM ATTACHMENTS WHERE 
PERSONATTACHID = ${opts.message.data.personattachid} LIMIT 1`) 
    if (bdzIdQResult[1].length !== 0) { 
      result.bdz_id = true 
    } 
    if (personattachidQResult[1].length !== 0) { 
      result.personattachid = true 
    } 
    opts.socket.sendEndMessage(result) 
  } 
  else{console.log(`nothing`)} 
} 
 
module.exports = attachement  
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ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɦɧɨɣ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ. 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɪɚɛɨɬɟ ɦɚɬɟɪɢɚɥɵ ɢ ɤɨɧɰɟɩɰɢɢ ɢɡ ɨɩɭɛɥɢɤɨɜɚɧɧɨɣ 

ɧɚɭɱɧɨɣ ɥɢɬɟɪɚɬɭɪɵ ɢ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɢɦɟɸɬ ɫɫɵɥɤɢ ɧɚ ɧɢɯ. 

Ɉɬɩɟɱɚɬɚɧɨ ɜ ɨɞɧɨɦ ɷɤɡɟɦɩɥɹɪɟ. 

 

Ȼɢɛɥɢɨɝɪɚɮɢɹ 30 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

Ɉɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 

 

 

 

 

«___» ɢɸɧɹ 2019 ɝ. 
            (ɞɚɬɚ) 
 

____________________                                Ȼɚɪɫɤɢɯ ɂ.ɇ. 
 (ɩɨɞɩɢɫɶ)                               (ɎɂɈ) 
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ɉɊɂɅɈɀȿɇɂȿȾ 

 
Ɍɚɛɥɢɰɚ Ⱦ.1– ɋɩɢɫɨɤ ɪɢɫɤɨɜ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

№ 
ɩɪɨɟɤɬɚ Ƚɪɭɩɩɵ 

 ɪɢɫɤɨɜ 

ɉɟɪɟɱɟɧɶ  

ɪɢɫɤɨɜ 

 ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ  

ɜɥɢɹɧɢɹ  

ɪɢɫɤɚ  

ɧɚ ɩɪɨɟɤɬ 

ȼɟɪɨɹɬɧɨɫɬɶ 

ɪɢɫɤɚ 

ȼɨɡɦɨɠɧɨɫɬɶ  

ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ  

ɢɥɢ ɫɧɢɠɟɧɢɹ ɪɢɫɤɚ 

1. 

 
 
 

Ɋɢɫɤɢ, 
ɫɜɹɡɚɧɧɵɟ ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ 

ɩɪɨɟɤɬɚ 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ ɋɪɟɞɧɢɣ ɇɢɡɤɢɣ 

Ɉɛɪɚɬɧɚɹ ɫɜɹɡɶ ɦɟɠɞɭ 

ɨɪɝɚɧɢɡɚɰɢɹɦɢ, ɩɪɨɪɚɛɨɬɤɚ 

ɞɨɝɨɜɨɪɚ 

2. 
Ʌɢɦɢɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ  

ɪɚɡɪɚɛɨɬɤɢ 
ȼɵɫɨɤɢɣ ɋɪɟɞɧɢɣ 

Ɍɳɚɬɟɥɶɧɨɟ ɩɪɨɞɭɦɵɜɚɧɢɟ 

ɩɥɚɧɚ ɩɟɪɟɞ ɪɚɡɪɚɛɨɬɤɨɣ 

3. 
ɇɟɭɱɬɟɧɧɵɟ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 
ɋɪɟɞɧɢɣ ɋɪɟɞɧɹɹ 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɝɥɚɲɟɧɢɟ 

ɤ ɞɨɝɨɜɨɪɭ 

4.  
 

Ɋɢɫɤɢ, 
ɫɜɹɡɚɧɧɵɟ ɫ 
ɜɧɟɞɪɟɧɢɟɦ 

ɩɪɨɟɤɬɚ 

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɣ ɪɢɫɤ ɇɢɡɤɢɣ ɇɢɡɤɢɣ 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɫɨɝɥɚɲɟɧɢɟ 

ɤ ɞɨɝɨɜɨɪɭ 

5. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɫɯɨɞɵ 

ɧɚ  

ɞɨɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ 

ɇɢɡɤɢɣ ȼɵɫɨɤɚɹ Ɋɟɝɭɥɹɪɧɵɟ ɬɟɫɬɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȿ 

 

 

Ɋɢɫɭɧɨɤ 2.4– IDEF 3 ɞɢɚɝɪɚɦɦɚ ɪɚɛɨɬɵ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ ɲɢɧɵ, ɥɢɫɬ 1 

 

 

Ɋɢɫɭɧɨɤ 2.4, ɥɢɫɬ 2 




