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ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ» ɫɨɞɟɪɠɢɬ 111 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 ɬɚɛɥɢɰ, 23 ɪɢɫɭɧɤɚ, 16 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

JAVA, JAVASCRIPT, HTML, ɋȿɊȼȿɊ, ȼȿȻ-ɄɅɂȿɇɌ, POSTGRESQL, 

SPRING FRAMEWORK, SPRING SECURITY, REACT, REDUX, 
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Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ» ɜ ɏɌɂ – ɮɢɥɢɚɥɟ ɋɎɍ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: ɪɚɡɪɚɛɨɬɤɚ 

ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɢɫɵɜɚɟɬɫɹ 

ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ, ɩɨɫɬɪɨɟɧɵ 

ɞɢɚɝɪɚɦɦɵ  ɜ ɧɨɬɚɰɢɢ IDEF0. ɉɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ. Ɉɩɢɫɵɜɚɸɬɫɹ ɦɨɞɟɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ 

ɞɢɚɝɪɚɦɦ ɜ ɧɨɬɚɰɢɹɯ IDEF0, IDEF3, DFD. 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɫɨɡɞɚɧɢɹ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, ɤɨɬɨɪɵɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɤɪɢɧɲɨɬɚɦɢ ɤɨɞɚ 

ɩɪɨɝɪɚɦɦɵ ɢ ɩɨɥɭɱɟɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. ȼ ɬɪɟɬɶɟɦ ɪɚɡɞɟɥɟ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɡ ɪɢɫɤɨɜ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɨɡɦɨɠɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɯ ɫɧɢɠɟɧɢɸ. ɉɪɨɜɟɞɟɧ 

ɚɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɞɭɤɬɨɜ ɚɧɚɥɨɝɨɜ. Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɚ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɰɟɥɹɯ ɜɭɡɨɜ ɧɚ ɞɢɫɰɢɩɥɢɧɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ 

ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ.  



 

 
 

SUMMARY 

 

The theme of the graduation thesis is «Bug-Tracking System Development for 

Software Products». It contains 111 pages of a text document, 10 tables, 23 figures, 

16 reference items. 

JAVA, JAVASCRIPT, HTML, SERVER, WEB-CLIENT, POSTGRESQL, 

SPRING FRAMEWORK, SPRING SECURITY, REACT, REDUX, 

AUTHORIZATION, MULTI-THREADING, IDEF0, IDEF3, DFD, CLIENT-

SERVER, CAPITAL COSTS, TCO, COSTS, RISKS. 

The object of the graduation paper is the process of performing laboratory 

classes in the course of “Testing and Quality Control of IT Systems” at KhTI - a 

branch of the SibFU. 

The purpose of the graduation thesis: to develop a system for bug tracking in 

software products. 

The first section of the thesis describes the workflow of KhTI - a branch of the 

SibFU. The analysis of the process of testing of software products for errors has been 

carried out, and the diagrams have been built in IDEF0 notation. It has been decided 

to choose client-server architecture. Models of the information system have been 

described using diagrams in the notations of IDEF0, IDEF3, DFD. 

The second section describes the process of creating of a bug tracking system 

in software products accompanied by screenshots of the program code and the 

resulting interface. The third section deals with the assessment of economic 

efficiency of the project, analysis of risks that may arise during the development and 

operation of a web application, and possible measures to reduce them. The analysis of 

the market of analogue products has been carried out. The developed system can be 

used for educational purposes at universities in the course of “Testing and Quality 

Control of IT Systems”.  

 

English language supervisor: _________________ N.V. Chezybaeva



 

6 
 

ɋɈȾȿɊɀȺɇɂȿ 

 
ȼȼȿȾȿɇɂȿ 8 

1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 9 

1.1 Ɉɩɢɫɚɧɢɟ ɨɫɧɨɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ 9 

1.2 ɉɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 10 

1.3 Ⱥɧɚɥɢɡ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ 11 

1.4 Ⱥɬɪɢɛɭɬɵ ɨɲɢɛɨɤ, ɭɤɚɡɵɜɚɟɦɵɟ ɜ ɛɚɝ-ɬɪɟɤɢɧɝɨɜɵɯ ɫɢɫɬɟɦɚɯ 17 

1.4.1 Ʌɨɤɚɥɢɡɚɰɢɢ ɢ ɫɟɪɶɟɡɧɨɫɬɶ 17 

1.4.2 Ⱥɬɪɢɛɭɬɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɛɚɝɚ: ɫɬɚɬɭɫ ɢ ɪɟɡɨɥɸɰɢɹ 19 

1.4.3 Ɉɬɱɟɬ ɨ ɞɟɮɟɤɬɟ (ɛɚɝ-ɪɟɩɨɪɬ) 21 

1.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ 25 

1.5.1 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ 25 

1.5.2 ȼɵɛɨɪ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 27 

1.5.3 ȼɵɛɨɪ ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦɜɨɪɤɨɜ 29 

1.5.4 ȼɵɛɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ 31 

1.5.5 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ 31 

1.5.6 ȼɵɛɨɪ ɫɟɪɜɟɪɚ CI/CD 32 

1.6 ɋɯɟɦɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫ ɫɢɫɬɟɦɨɣ 33 

1.7 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ» 34 

2Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɚɯ 35 

2.1 ɀɢɡɧɟɧɧɵɣ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 35 

2.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ 36 

2.3 ɇɚɫɬɪɨɣɤɚ ɪɟɩɨɡɢɬɨɪɢɹ GitHub 37 

2.4 ɇɚɫɬɪɨɣɤɚ ɫɟɪɜɟɪɚ ɧɟɩɪɟɪɵɜɧɨɣ ɢɧɬɟɝɪɚɰɢɢ 42 

2.5 Ɋɚɡɪɚɛɨɬɤɚ ɛɟɡɨɩɚɫɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ 45 

2.5.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 45 

2.5.2 Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 46 



 

7 
 

2.5.3 Ƚɟɧɟɪɚɰɢɹ ɢ ɜɚɥɢɞɚɰɢɹ ɬɨɤɟɧɚ 47 

2.5.4 ȼɚɥɢɞɚɰɢɹ ɡɚɩɪɨɫɨɜ 49 

2.5.5 ɇɚɫɬɪɨɣɤɚ ɞɨɫɬɭɩɚ ɤ ɤɨɧɟɱɧɵɦ ɬɨɱɤɚɦ ɩɪɢɥɨɠɟɧɢɹ 50 

2.5.6 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 52 

2.6 Ʉɨɧɮɢɝɭɪɚɰɢɹ ɫɟɪɜɟɪɚ 55 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ 60 

2.8 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɬɪɨɥɥɟɪɨɜ 67 

2.9 Ɋɚɡɪɚɛɨɬɤɚ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɂɋ 70 

2.10 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ» 94 

3Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 95 

3.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 95 

3.2 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ 96 

3.3 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 100 

3.2.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɦɟɬɨɞɨɦ Total Cost of Ownership 103 

3.4 Ⱥɧɚɥɢɡ ɪɵɧɤɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ. ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 104 

3.5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 107 

3.6 ȼɵɜɨɞɵ ɩɨ ɪɚɡɞɟɥɭ «Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ 
ɢ ɜɧɟɞɪɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ» 107 

ɁȺɄɅɘɑȿɇɂȿ 109 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 110 

  
  



 

8 
 

ȼȼȿȾȿɇɂȿ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ ɬɟɫɬɢɪɨɜɚɧɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜ ɭɱɟɛɧɭɸ ɩɪɨɝɪɚɦɦɭ ɧɚɩɪɚɜɥɟɧɢɹ «ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ» ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɜɤɥɸɱɟɧ ɬɚɤɨɣ ɩɪɟɞɦɟɬ, ɤɚɤ 

«Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ». ɇɚ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ, ɜ ɩɪɨɰɟɫɫɟ ɩɪɟɩɨɞɚɜɚɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɟɫɩɥɚɬɧɚɹ 

ɜɟɪɫɢɹ ɫɢɫɬɟɦɵ Mantis, ɭ ɤɨɬɨɪɨɣ ɟɫɬɶ ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɜɢɞɟ ɪɚɡɦɟɪɚ ɛɚɡɵ ɞɚɧɧɵɯ 

ɢ ɤɨɥɢɱɟɫɬɜɚ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ. ɉɪɨɛɥɟɦɭ  ɦɨɠɟɬ ɪɟɲɢɬɶ ɫɢɫɬɟɦɚ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɚɧɚ 

ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ». 

 Ɉɛɴɟɤɬ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɩɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ ɬɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜ ɏɌɂ – 

ɮɢɥɢɚɥɟ ɋɎɍ. 

ɐɟɥɶ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ «ɋɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ» ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ». 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɩɪɨɟɤɬɚ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1.  ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɨɪɝɚɧɢɡɚɰɢɸ, ɧɚ ɛɚɡɟ ɤɨɬɨɪɨɣ 

ɛɭɞɟɬ ɜɧɟɞɪɹɬɶɫɹ ɂɋ; 

2.  ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɭɚɥɶɧɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ; 

3.  ɜɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ; 

4.  ɩɪɨɢɡɜɟɫɬɢ ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɢ ɫɪɟɞɫɬɜ 

ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ; 

5.  ɪɚɡɪɚɛɨɬɚɬɶ ɫɟɪɜɟɪɧɭɸ ɢ ɤɥɢɟɧɬɫɤɭɸ ɱɚɫɬɶ ɫɢɫɬɟɦɵ; 

6.  ɨɰɟɧɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɫɢɫɬɟɦɵ. 
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1 Ⱥɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ 

 

1.1 Ɉɩɢɫɚ
ɧɢɟ 
ɨɫɧɨɜɧ
ɨɣ 
ɞɟɹɬɟɥ
ɶɧɨɫɬɢ 
ɏɌɂ – 

ɮɢɥɢɚ
ɥɚ 
ɋɎɍ 

 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ – ɮɢɥɢɚɥ ɎȽȺɈɍ ȼɈ «ɋɢɛɢɪɫɤɢɣ 

ɮɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ» ɝɨɬɨɜɢɬ ɢ ɜɵɩɭɫɤɚɟɬ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɜɟɫɶɦɚ 

ɨɛɲɢɪɧɨɦɭ ɫɩɢɫɤɭ ɧɚɩɪɚɜɥɟɧɢɣ, ɫɪɟɞɢ ɤɨɬɨɪɵɯ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ, ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ, ɤɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ, ɩɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ, 

ɷɤɨɧɨɦɢɤɚ.  

Ɇɢɫɫɢɟɣ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɟɪɟɞɨɜɨɣ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ, ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɨɣ ɢ ɢɧɧɨɜɚɰɢɨɧɧɨɣ 

ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ, ɩɪɨɞɜɢɠɟɧɢɟ ɧɨɜɵɯ ɡɧɚɧɢɣ ɢ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɪɟɲɟɧɢɹ ɡɚɞɚɱ 

ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ, ɚ ɬɚɤɠɟ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɚɞɪɨɜɨɝɨ ɩɨɬɟɧɰɢɚɥɚ — ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɵɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ 

ɩɪɢɨɪɢɬɟɬɧɵɦ ɧɚɩɪɚɜɥɟɧɢɹɦ ɪɚɡɜɢɬɢɹ ɋɢɛɢɪɢ ɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɨɜɪɟɦɟɧɧɵɦ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɨɬɜɟɱɚɸɳɢɯ 

ɦɢɪɨɜɵɦ ɫɬɚɧɞɚɪɬɚɦ [1]. 

Ɉɛɪɚɡɨɜɚɬɟɥɶɧɵɟ ɩɪɨɝɪɚɦɦɵ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ, ɧɚɩɪɚɜɥɟɧɵ ɧɚ 

ɨɛɭɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ. ȼɫɟɝɨ ɜ ɜɭɡɟ ɪɟɚɥɢɡɭɸɬ 6 ɧɚɩɪɚɜɥɟɧɢɣ 
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ɩɨɞɝɨɬɨɜɤɢ ɛɚɤɚɥɚɜɪɨɜ ɢ 2 ɦɚɝɢɫɬɟɪɫɤɢɟ ɩɪɨɝɪɚɦɦɵ: 

− 08.03.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɛɚɤɚɥɚɜɪ); 

− 08.05.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɭɧɢɤɚɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ (ɤɜɚɥɢɮɢɤɚɰɢɹ 

ɢɧɠɟɧɟɪ-ɫɬɪɨɢɬɟɥɶ); 

− 09.03.03 ɉɪɢɤɥɚɞɧɚɹ ɢɧɮɨɪɦɚɬɢɤɚ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɛɚɤɚɥɚɜɪ); 

− 13.03.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɛɚɤɚɥɚɜɪ); 

− 15.03.05 Ʉɨɧɫɬɪɭɤɬɨɪɫɤɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɛɚɤɚɥɚɜɪ); 

− 23.03.03 ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ 

ɤɨɦɩɥɟɤɫɨɜ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɛɚɤɚɥɚɜɪ); 

− 08.04.01 ɋɬɪɨɢɬɟɥɶɫɬɜɨ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɦɚɝɢɫɬɪ); 

− 13.04.02 ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ (ɤɜɚɥɢɮɢɤɚɰɢɹ ɦɚɝɢɫɬɪ). 

ɏɚɤɚɫɫɤɢɣ ɬɟɯɧɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɹɜɥɹɟɬɫɹ ɮɢɥɢɚɥɨɦ ɋɢɛɢɪɫɤɨɝɨ 

ɮɟɞɟɪɚɥɶɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ, ɤɨɬɨɪɵɣ ɩɪɢɦɟɧɹɟɬ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

ɨɛɭɱɟɧɢɹ ɜ ɷɥɟɤɬɪɨɧɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨ-ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɣ ɫɪɟɞɟ. 

 

1.2 ɉɪɟɞɩ
ɨɫɵɥɤ
ɢ ɞɥɹ 
ɪɚɡɪɚɛ
ɨɬɤɢ 
ɫɢɫɬɟɦ
ɵ 
ɨɬɫɥɟɠ
ɢɜɚɧɢ
ɹ 
ɨɲɢɛɨ
ɤ ɜ 
ɩɪɨɝɪɚ
ɦɦɧɵɯ 
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ɩɪɨɞɭɤ

ɬɚɯ 

 

Ⱦɥɹ ɩɨɥɭɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɧɚɜɵɤɨɜ ɢ ɡɧɚɧɢɣ ɜ ɬɟɫɬɢɪɨɜɚɧɢɹ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜ ɭɱɟɛɧɵɣ ɩɥɚɧ ɧɚɩɪɚɜɥɟɧɢɹ 09.03.03 ɉɪɢɤɥɚɞɧɚɹ 

ɢɧɮɨɪɦɚɬɢɤɚ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ ɜɤɥɸɱɟɧ ɬɚɤɨɣ ɩɪɟɞɦɟɬ, ɤɚɤ «Ɍɟɫɬɢɪɨɜɚɧɢɟ 

ɢ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ». ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ, ɜ ɩɪɨɰɟɫɫɟ 

ɩɪɟɩɨɞɚɜɚɧɢɹ ɞɚɧɧɨɣ ɞɢɫɰɢɩɥɢɧɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɟɫɩɥɚɬɧɚɹ ɜɟɪɫɢɹ ɫɢɫɬɟɦɵ 

Mantis, ɭ ɤɨɬɨɪɨɣ ɟɫɬɶ ɦɧɨɠɟɫɬɜɨ ɨɝɪɚɧɢɱɟɧɢɣ ɜ ɜɢɞɟ ɪɚɡɦɟɪɚ ɛɚɡɵ ɞɚɧɧɵɯ ɢ 

ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɞɤɥɸɱɟɧɢɣ.  

ɂɡ-ɡɚ ɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɧɟɜɨɡɦɨɠɧɨ ɧɨɪɦɚɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɡɚɧɹɬɢɹ, 

ɩɨɬɨɦɭ ɱɬɨ ɫɢɫɬɟɦɚ ɪɟɝɭɥɹɪɧɨ ɡɚɜɢɫɚɟɬ, ɜɩɥɨɬɶ ɞɨ ɩɨɥɧɨɝɨ ɨɬɤɚɡɚ, ɱɬɨ ɦɟɲɚɟɬ 

ɫɬɭɞɟɧɬɚɦ ɩɨɥɭɱɚɬɶ ɧɨɜɵɟ ɡɧɚɧɢɹ. ɂɡ-ɡɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɨɛɥɟɦ 

ɜɨɡɧɢɤɥɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɪɚɡɪɚɛɨɬɤɟ ɫɨɛɫɬɜɟɧɧɨɣ ɚɧɚɥɨɝɢɱɧɨɣ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ 

ɪɟɲɚɥɚ ɛɵ ɩɪɨɛɥɟɦɵ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ 

ɫɢɫɬɟɦɵ, ɢ ɞɚɜɚɥɚ ɛɵ ɫɬɭɞɟɧɬɚɦ ɜɨɡɦɨɠɧɨɫɬɶ ɧɨɪɦɚɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɜɫɟ 

ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɢ ɩɨɥɭɱɚɬɶ ɬɟ ɩɪɚɤɬɢɱɟɫɤɢɟ ɧɚɜɵɤɢ, ɤɨɬɨɪɵɟ ɛɵɥɢ 

ɚɤɬɭɚɥɶɧɵ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɪɟɚɥɢɹɯ ɪɵɧɤɚ ɬɪɭɞɚ. 

 ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɟ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɚɧɢɟɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɩɨɡɜɨɥɹɸɳɟɣ ɩɪɨɜɨɞɢɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɜ 

ɡɚɩɥɚɧɢɪɨɜɚɧɧɨɦ ɪɟɠɢɦɟ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɥɚ ɢɞɟɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ 

ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɩɪɨɢɡɜɟɫɬɢ ɜɫɟ 

ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɜ ɪɚɦɤɚɯ ɜɵɩɨɥɧɟɧɢɹ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

 

1.3 Ⱥɧɚɥɢ
ɡ 
ɛɢɡɧɟɫ-

ɩɪɨɰɟɫ
ɫɚ 
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ɬɟɫɬɢɪ

ɨɜɚɧɢɹ 
ɢɧɮɨɪ
ɦɚɰɢɨ
ɧɧɵɯ 
ɫɢɫɬɟɦ 

 

ɉɪɟɠɞɟ ɱɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɫɢɫɬɟɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɜɨ 

ɜɪɟɦɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ. 

ɇɚ ɪɢɫɭɧɤɟ 1 ɩɨɤɚɡɚɧɚ ɞɢɚɝɪɚɦɦɚ IDEF0, ɧɚ ɤɨɬɨɪɨɣ ɢɡɨɛɪɚɠɟɧ ɩɪɨɰɟɫɫ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – ɉɪɨɰɟɫɫ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ 

 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɫɚɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ, 

ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ. 
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Ɇɟɯɚɧɢɡɦɚɦɢ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɬɟɫɬɢɪɨɜɚɳɢɤ ɢ ɫɪɟɞɫɬɜɚ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɧɵɦɢ ɚɪɬɟɮɚɤɬɚɦɢ, ɤɭɞɚ ɜɯɨɞɹɬ ɬɟɯɧɢɱɟɫɤɨɟ 

ɡɚɞɚɧɢɟ, ɪɚɡɥɢɱɧɵɟ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɩɥɚɧɵ ɢ ɬ.ɞ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ ɨɲɢɛɤɚɯ. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɢɡɭɱɟɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɞɟɤɨɦɩɨɡɢɰɢɹ 

ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ.  

Ⱦɢɚɝɪɚɦɦɚ ɞɟɤɨɦɩɨɡɢɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2. 

 

 

 

Ɋɢɫɭɧɨɤ 2 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ 

 

Ʉɚɤ ɜɢɞɧɨ, ɩɪɨɰɟɫɫ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ ɫɨɫɬɨɢɬ ɢɡ 4 ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɛɥɨɤɨɜ, ɚ ɢɦɟɧɧɨ: 

1. ɋɨɫɬɚɜɢɬɶ ɩɥɚɧ. 

2. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɬɟɫɬɵ. 

3. ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ. 

4. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɢ ɫɜɟɪɧɭɬɶ ɬɟɫɬɨɜɭɸ ɫɪɟɞɭ. 
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ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɟɬɫɹ ɬɟɫɬɢɪɭɟɦɚɹ ɂɋ. 

Ɇɟɯɚɧɢɡɦɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɬɟɫɬɢɪɨɜɳɢɤ ɢ ɫɪɟɞɫɬɜɚ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɧɵɦɢ ɚɪɬɟɮɚɤɬɚɦɢ, ɬɚɤɢɦɢ ɤɚɤ ɬɟɯɧɢɱɟɫɤɨɟ 

ɡɚɞɚɧɢɟ, ɫɩɟɰɢɮɢɤɚɰɢɢ, ɩɥɚɧɵ ɢ ɬ.ɞ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɨɬɪɚɛɨɬɤɢ ɜɫɟɯ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ 

ɨɲɢɛɤɚɯ. 

ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɧɭɠɧɨ ɜɵɩɨɥɧɢɬɶ ɞɟɤɨɦɩɨɡɢɰɢɸ ɩɪɨɰɟɫɫɚ ɛɥɨɤɚ 

«ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ». Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɞɚɧɧɨɝɨ ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 3 ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ IDEF0. 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ» 

 

ɉɪɨɰɟɫɫ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ» ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ 

ɫɥɟɞɭɸɳɢɟ 3 ɛɥɨɤɚ: 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɜɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ. 

2. ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ. 

3. ɋɨɡɞɚɬɶ ɨɬɱɟɬɵ. 
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ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɜɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɫɰɟɧɚɪɢɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ɇɟɯɚɧɢɡɦɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɬɟɫɬɢɪɨɜɳɢɤ, ɫɪɟɞɫɬɜɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 

ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɟɤɬɧɵɯ ɚɪɬɟɮɚɤɬɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɜɵɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɹɜɥɹɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ɍɟɩɟɪɶ ɧɟɨɛɯɨɞɢɦɨ ɞɟɤɨɦɩɨɡɢɪɨɜɚɬɶ ɛɥɨɤ ɫ ɧɚɡɜɚɧɢɟɦ «ȼɵɩɨɥɧɢɬɶ 

ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ». Ɋɟɡɭɥɶɬɚɬ ɞɟɤɨɦɩɨɡɢɰɢɢ ɞɚɧɧɨɝɨ ɛɥɨɤɚ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 4 ɜ ɧɨɬɚɰɢɢ IDEF3. 

 

 

 

Ɋɢɫɭɧɨɤ 4 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɛɥɨɤɚ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ» 

 

Ȼɥɨɤ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ» ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ 3 ɫɥɟɞɭɸɳɢɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɚ: 

1. Ɂɚɩɭɫɬɢɬɶ ɬɟɫɬɨɜɵɣ ɫɰɟɧɚɪɢɣ. 

2. ȼɧɟɫɬɢ ɢɧɮɨɪɦɚɰɢɸ ɜ ɫɢɫɬɟɦɭ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɚɯ. 
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3. ɋɝɪɭɩɩɢɪɨɜɚɬɶ ɞɚɧɧɵɟ ɨ ɜɵɩɨɥɧɟɧɢɢ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ. 

ȼɯɨɞɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɜɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɢ ɫɰɟɧɚɪɢɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ. 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɟ ɜɯɨɞɧɵɟ ɡɧɚɱɟɧɢɹ ɢ 

ɫɰɟɧɚɪɢɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

Ɇɟɯɚɧɢɡɦɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɫɪɟɞɫɬɜɚ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɬɟɫɬɢɪɨɜɚɳɢɤ ɢ 

ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɧɵɦɢ ɚɪɬɟɮɚɤɬɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɟɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 

ɜɵɩɨɥɧɟɧɢɢ ɫɰɟɧɚɪɢɟɜ. 

Ⱦɟɤɨɦɩɨɡɢɪɭɟɦ ɩɪɨɰɟɫɫ «ȼɧɟɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɜ ɫɢɫɬɟɦɭ ɨɬɫɥɟɠɢɜɚɧɢɹ 

ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ». Ɋɟɡɭɥɶɬɚɬ ɞɟɤɨɦɩɨɡɢɰɢɢ ɢɡɨɛɪɚɠɟɧ ɧɚ 

ɪɢɫɭɧɤɟ 5. 

 

 

 

Ɋɢɫɭɧɨɤ 5 – Ⱦɟɤɨɦɩɨɡɢɰɢɢ ɛɥɨɤɚ «ȼɵɩɨɥɧɢɬɶ ɬɟɫɬɨɜɵɟ ɫɰɟɧɚɪɢɢ» 

 

ɉɪɨɰɟɫɫ ɜɵɩɨɥɧɟɧɢɹ ɬɟɫɬɨɜɵɯ ɫɰɟɧɚɪɢɟɜ ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ 4 ɛɥɨɤɚ: 

1. Ⱥɜɬɨɪɢɡɨɜɚɬɶ ɜ ɫɢɫɬɟɦɟ. 

2. ȼɧɟɫɬɢ ɞɚɧɧɵɟ ɨɛ ɨɲɢɛɤɟ ɜ ɫɢɫɬɟɦɭ. 
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3. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ. 

4. ȼɵɝɪɭɡɢɬɶ ɞɚɧɧɵɟ ɢɡ ɫɢɫɬɟɦɵ. 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɷɬɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɥɨɝɢɧ, ɩɚɪɨɥɶ ɢ 

ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɲɢɛɤɟ. 

Ɇɟɯɚɧɢɡɦɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ 

ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ, ɫɪɟɞɫɬɜɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɬɟɫɬɢɪɨɜɳɢɤ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɎɁ «Ɉɛ ɢɧɮɨɪɦɚɰɢɢ, ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ 

ɬɟɯɧɨɥɨɝɢɹɯ ɢ ɡɚɳɢɬɟ ɢɧɮɨɪɦɚɰɢɢ». 

Ɋɟɡɭɥɶɬɚɬɚɦɢ ɪɚɛɨɬɵ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɢɡ ɫɢɫɬɟɦɵ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

Ɏɢɧɚɥɶɧɵɦ ɷɬɚɩɨɦ ɢɡɭɱɟɧɢɹ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɭɞɟɬ ɞɟɤɨɦɩɨɡɢɰɢɹ 

ɩɪɨɰɟɫɫɚ «ȼɧɟɫɬɢ ɞɚɧɧɵɟ ɨɛ ɨɲɢɛɤɟ ɜ ɫɢɫɬɟɦɭ». Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɞɚɧɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6. 

 

 

 

Ɋɢɫɭɧɨɤ 6 – Ⱦɟɤɨɦɩɨɡɢɰɢɹ ɩɪɨɰɟɫɫɚ ɜɧɟɫɟɧɢɹ ɞɚɧɧɵɯ ɨɛ ɨɲɢɛɤɟ 

 

ɉɪɨɰɟɫɫ ɜɧɟɫɟɧɢɹ ɞɚɧɧɵɯ ɨɛ ɨɲɢɛɤɟ ɞɟɤɨɦɩɨɡɢɪɭɟɬɫɹ ɧɚ 6 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɛɥɨɤɨɜ, ɬɚɤɢɯ ɤɚɤ: 
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1. ȼɧɟɫɬɢ ɭɫɥɨɜɧɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɨɲɢɛɤɢ. 

2. ȼɜɟɫɬɢ ɨɩɢɫɚɧɢɟ ɚɥɝɨɪɢɬɦɚ ɞɟɣɫɬɜɢɣ ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɨɲɢɛɤɢ. 

3. Ɉɩɪɟɞɟɥɢɬɶ ɤɚɬɟɝɨɪɢɸ ɨɲɢɛɤɢ. 

4. Ɉɩɪɟɞɟɥɢɬɶ ɩɪɢɨɪɢɬɟɬ ɨɲɢɛɤɢ. 

5. ȼɵɛɪɚɬɶ ɫɬɚɬɭɫ ɨɲɢɛɤɢ. 

6. ɋɨɯɪɚɧɢɬɶ ɨɲɢɛɤɭ ɜ ɛɚɡɭ. 

ȼɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ 

ɨɲɢɛɤɟ, ɨɩɢɫɚɧɢɟ ɨɲɢɛɤɢ, ɤɚɬɟɝɨɪɢɹ ɨɲɢɛɤɢ ɢ ɫɬɚɬɭɫ ɨɲɢɛɤɢ. 

Ɇɟɯɚɧɢɡɦɚɦɢ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɬɟɫɬɢɪɨɜɳɢɤ, ɫɪɟɞɫɬɜɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ 

ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

ɍɩɪɚɜɥɹɟɬɫɹ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɩɪɨɟɤɬɧɵɦɢ ɚɪɬɟɮɚɤɬɚɦɢ. 

Ɋɟɡɭɥɶɬɚɬɨɦ ɪɚɛɨɬɵ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɹɜɥɹɸɬɫɹ ɜɧɟɫɟɧɧɵɟ ɜ ɛɚɡɭ ɞɚɧɧɵɟ. 

 

1.4 Ⱥɬɪɢɛ
ɭɬɵ 
ɨɲɢɛɨ
ɤ, 
ɭɤɚɡɵ
ɜɚɟɦɵ
ɟ ɜ ɛɚɝ-

ɬɪɟɤɢɧ
ɝɨɜɵɯ 
ɫɢɫɬɟɦ
ɚɯ 

 

1.4.1 Ʌɨɤɚɥɢɡɚɰɢɢ ɢ ɫɟɪɶɟɡɧɨɫɬɶ 

 

Ɉɛɧɚɪɭɠɟɧɢɟ ɨɲɢɛɤɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɩɪɨɞɭɤɬɟ ɢ ɟɟ ɮɢɤɫɚɰɢɹ ɜ ɛɚɝ-

ɬɪɟɤɢɧɝɨɜɨɣ ɫɢɫɬɟɦɟ ɩɪɟɞɩɨɥɚɝɚɸɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɞɟɣɫɬɜɢɹ, ɤɨɬɨɪɵɟ 

ɩɨɫɥɟɞɭɸɬ ɩɨɫɥɟ. ɗɬɢ ɞɟɣɫɬɜɢɹ – ɞɟɣɫɬɜɢɹ ɩɪɨɝɪɚɦɦɢɫɬɚ, ɤɨɬɨɪɵɣ ɪɟɚɝɢɪɭɟɬ 
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ɧɚ ɮɚɤɬ ɮɢɤɫɚɰɢɢ ɨɲɢɛɤɢ, ɚɧɚɥɢɡɢɪɭɸ ɟɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɝɪɚɦɦɧɵɣ ɩɪɨɞɭɤɬ.  

Ⱦɟɣɫɬɜɢɟ ɩɪɨɝɪɚɦɦɢɫɬɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɨɲɢɛɤɢ ɩɨ ɟɟ 

ɨɩɢɫɚɧɢɸ ɬɟɫɬɢɪɨɜɳɢɤɨɦ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ ɩɟɪɜɵɦ ɢ ɜɚɠɧɵɦ ɚɬɪɢɛɭɬɨɦ ɜ 

ɨɩɢɫɚɧɢɢ ɨɲɢɛɤɢ ɹɜɥɹɸɬɫɹ ɟɟ ɥɨɤɚɥɢɡɚɰɢɹ ɢ ɩɪɢɨɪɢɬɟɬ ɫɟɪɶɟɡɧɨɫɬɢ. 

Ʌɨɤɚɥɢɡɚɰɢɹ ɛɚɝɚ (localization bug) – ɩɪɨɰɟɞɭɪɚ ɧɚɯɨɠɞɟɧɢɹ ɢ ɨɩɢɫɚɧɢɹ 

ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɨɦ ɞɟɮɟɤɬ ɩɨɜɬɨɪɹɟɬɫɹ. ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɨɲɢɛɤɢ (ɛɚɝɚ) 

ɬɟɫɬɢɪɨɜɳɢɤɨɦ, ɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɨɲɢɛɤɭ, 

ɡɚɞɨɤɭɦɟɧɬɢɪɨɜɚɬɶ ɢ ɜɨɫɩɪɨɢɡɜɟɫɬɢ. 

ɋɟɪɶɟɡɧɨɫɬɶ (severity) – ɚɬɪɢɛɭɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɥɢɹɧɢɟ ɞɟɮɟɤɬɚ ɧɚ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. ȼɵɫɬɚɜɥɹɹ ɫɟɪɶɟɡɧɨɫɬɶ ɞɟɮɟɤɬɚ, 

ɬɟɫɬɢɪɨɜɳɢɤ ɨɰɟɧɢɜɚɟɬ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢɥɨɠɟɧɢɹ. ɑɟɦ 

ɜɵɲɟ ɫɟɪɶɟɡɧɨɫɬɶ, ɬɟɦ ɦɚɫɲɬɚɛɧɟɟ ɧɟɝɚɬɢɜɧɵɟ ɩɨɫɥɟɞɫɬɜɢɹ ɞɚɧɧɨɝɨ ɞɟɮɟɤɬɚ. 

ɉɪɢɧɹɬɚ ɫɥɟɞɭɸɳɚɹ ɝɪɚɞɚɰɢɹ ɫɟɪɶɟɡɧɨɫɬɢ ɨɲɢɛɨɤ: 

−  Ȼɥɨɤɢɪɭɸɳɚɹ (Blocker). Ȼɥɨɤɢɪɭɸɳɚɹ ɨɲɢɛɤɚ ɩɪɢɜɨɞɢɬ 

ɩɪɢɥɨɠɟɧɢɟ ɜ ɧɟɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɨɝɨ ɞɚɥɶɧɟɣɲɚɹ ɪɚɛɨɬɚ ɫ 

ɬɟɫɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɨɣ ɢɥɢ ɟɟ ɤɥɸɱɟɜɵɦɢ ɮɭɧɤɰɢɹɦɢ ɫɬɚɧɨɜɢɬɫɹ ɧɟɜɨɡɦɨɠɧɚ. 

Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ. 

−  Ʉɪɢɬɢɱɟɫɤɚɹ (Critical). Ʉɪɢɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ – ɧɟɩɪɚɜɢɥɶɧɨ 

ɪɚɛɨɬɚɸɳɚɹ ɤɥɸɱɟɜɚɹ ɛɢɡɧɟɫ-ɥɨɝɢɤɚ, ɞɵɪɚ ɜ ɫɢɫɬɟɦɟ ɛɟɡɨɩɚɫɧɨɫɬɢ; ɩɪɨɛɥɟɦɚ, 

ɜɥɟɤɭɳɚɹ ɜɪɟɦɟɧɧɨɟ ɩɚɞɟɧɢɟ ɫɟɪɜɟɪɚ ɢɥɢ ɩɪɢɜɨɞɹɳɚɹ ɜ ɧɟɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ 

ɧɟɤɨɬɨɪɭɸ ɱɚɫɬɶ ɫɢɫɬɟɦɵ ɛɟɡ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɨɣɬɢ ɩɪɨɛɥɟɦɭ, ɢɫɩɨɥɶɡɭɹ ɞɪɭɝɢɟ 

ɜɯɨɞɧɵɟ ɬɨɱɤɢ. Ɋɟɲɟɧɢɟ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɪɚɛɨɬɵ ɫ 

ɤɥɸɱɟɜɵɦɢ ɮɭɧɤɰɢɹɦɢ ɬɟɫɬɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ. 

−  Ɂɧɚɱɢɬɟɥɶɧɚɹ (Major). Ɂɧɚɱɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ – ɨɲɢɛɤɚ, ɩɪɢ 

ɤɨɬɨɪɨɣ ɱɚɫɬɶ ɨɫɧɨɜɧɨɣ ɛɢɡɧɟɫ-ɥɨɝɢɤɢ ɪɚɛɨɬɚɟɬ ɧɟɤɨɪɪɟɤɬɧɨ. Ɉɲɢɛɤɚ 

ɧɟɤɪɢɬɢɱɧɚ ɢɥɢ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ ɪɚɛɨɬɵ ɫ ɬɟɫɬɢɪɭɟɦɨɣ ɮɭɧɤɰɢɟɣ, 

ɢɫɩɨɥɶɡɭɹ ɞɪɭɝɢɟ ɜɯɨɞɧɵɟ ɬɨɱɤɢ. 

−  ɇɟɡɧɚɱɢɬɟɥɶɧɚɹ (Minor). ɇɟɡɧɚɱɢɬɟɥɶɧɚɹ ɨɲɢɛɤɚ ɧɟ ɧɚɪɭɲɚɟɬ 

ɛɢɡɧɟɫ-ɥɨɝɢɤɭ ɬɟɫɬɢɪɭɟɦɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ, ɨɱɟɜɢɞɧɚɹ ɩɪɨɛɥɟɦɚ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. 
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−  Ɍɪɢɜɢɚɥɶɧɚɹ (Trivial). Ɍɪɢɜɢɚɥɶɧɚɹ ɨɲɢɛɤɚ ɧɟ ɤɚɫɚɟɬɫɹ ɛɢɡɧɟɫ-

ɥɨɝɢɤɢ ɩɪɢɥɨɠɟɧɢɹ, ɷɬɨ ɩɥɨɯɨ ɜɨɫɩɪɨɢɡɜɨɞɢɦɚɹ ɩɪɨɛɥɟɦɚ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ 

ɢɧɬɟɪɮɟɣɫɚ; ɩɪɨɛɥɟɦɚ ɫɬɨɪɨɧɧɢɯ ɛɢɛɥɢɨɬɟɤ ɢɥɢ ɫɟɪɜɢɫɨɜ; ɩɪɨɛɥɟɦɚ, ɧɟ 

ɨɤɚɡɵɜɚɸɳɚɹ ɧɢɤɚɤɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɨɛɳɟɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɬɚ. 

ɋɟɪɶɟɡɧɨɫɬɶ ɨɲɢɛɤɢ ɨɩɪɟɞɟɥɹɟɬ ɩɪɢɨɪɢɬɟɬ ɟɟ ɢɫɩɪɚɜɥɟɧɢɹ ɢ ɭɤɚɡɵɜɚɟɬɫɹ 

ɜ ɛɚɝ-ɬɪɟɤɢɧɝɨɜɵɯ ɫɢɫɬɟɦɚɯ. 

ɉɪɢɨɪɢɬɟɬ (Priority) – ɚɬɪɢɛɭɬ, ɭɤɚɡɵɜɚɸɳɢɣ ɧɚ ɨɱɟɪɟɞɧɨɫɬɶ 

ɜɵɩɨɥɧɟɧɢɹ ɡɚɞɚɱɢ ɢɥɢ ɭɫɬɪɚɧɟɧɢɹ ɞɟɮɟɤɬɚ. 

Ƚɪɚɞɚɰɢɹ ɩɪɢɨɪɢɬɟɬɚ ɞɟɮɟɤɬɚ ɦɨɠɟɬ ɛɵɬɶ ɫɥɟɞɭɸɳɚɹ: 

− ȼɵɫɨɤɢɣ ɩɪɢɨɪɢɬɟɬ (High). Ɉɲɢɛɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɢɫɩɪɚɜɥɟɧɚ ɤɚɤ 

ɦɨɠɧɨ ɛɵɫɬɪɟɟ, ɬ. ɤ. ɟɟ ɧɚɥɢɱɢɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɟɫɤɨɣ ɞɥɹ ɉɈ. 

− ɋɪɟɞɧɢɣ ɩɪɢɨɪɢɬɟɬ (Medium). Ɉɲɢɛɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɢɫɩɪɚɜɥɟɧɚ, ɟɟ 

ɧɚɥɢɱɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɨɣ, ɧɨ ɬɪɟɛɭɟɬ ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɪɟɲɟɧɢɹ. 

− ɇɢɡɤɢɣ ɩɪɢɨɪɢɬɟɬ (Low). Ɉɲɢɛɤɚ ɞɨɥɠɧɚ ɛɵɬɶ ɢɫɩɪɚɜɥɟɧɚ, ɟɟ 

ɧɚɥɢɱɢɟ ɧɟ ɹɜɥɹɟɬɫɹ ɤɪɢɬɢɱɧɨɣ ɢ ɧɟ ɬɪɟɛɭɟɬ ɫɪɨɱɧɨɝɨ ɪɟɲɟɧɢɹ. 

ɑɟɦ ɜɵɲɟ ɩɪɢɨɪɢɬɟɬ, ɬɟɦ ɛɵɫɬɪɟɟ ɧɭɠɧɨ ɢɫɩɪɚɜɢɬɶ ɞɟɮɟɤɬ. Ɉɞɧɚɤɨ ɧɟ 

ɜɫɟɝɞɚ ɩɪɢɨɪɢɬɟɬ ɨɲɢɛɤɢ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧ ɫ ɟɟ ɫɟɪɶɟɡɧɨɫɬɶɸ, ɛɥɨɤɢɪɭɸɳɢɦ 

ɢɥɢ ɤɪɢɬɢɱɟɫɤɢɦ ɞɟɣɫɬɜɢɟɦ. 

ɇɚɩɪɢɦɟɪ, ɫɥɨɜɨ, ɧɚɩɟɱɚɬɚɧɧɨɟ ɫ ɨɲɢɛɤɨɣ, ɢɦɟɟɬ ɫɚɦɵɣ ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ 

ɫɟɪɶɟɡɧɨɫɬɢ, ɧɨ ɩɟɪɟɞ ɪɟɥɢɡɨɦ ɷɬɚ ɨɲɢɛɤɚ ɦɨɠɟɬ ɢɦɟɬɶ ɧɚɢɜɵɫɲɢɣ ɩɪɢɨɪɢɬɟɬ 

ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɷɤɫɬɪɟɧɧɨ ɢɫɩɪɚɜɥɟɧɚ, ɧɚɩɪɢɦɟɪ, ɤɚɤ ɜ ɫɥɭɱɚɟ ɮɟɫɬɢɜɚɥɹ 

«ȼɨɥɝɚɎɟɫɬ», ɝɞɟ ɧɚ ɩɥɚɤɚɬɟ ɫ ɢɡɨɛɪɚɠɟɧɢɟɦ ɩɟɪɜɨɝɨ ɤɨɫɦɨɧɚɜɬɚ Ɂɟɦɥɢ ɛɵɥɨ 

ɧɚɩɢɫɚɧɨ «Ⱥɥɟɤɫɟɣ Ƚɚɝɚɪɢɧ», ɜɦɟɫɬɨ ɩɪɚɜɢɥɶɧɨɝɨ «ɘɪɢɣ Ƚɚɝɚɪɢɧ». 

Ɉɪɝɚɧɢɡɚɬɨɪɵ ɧɚɡɜɚɥɢ ɷɬɨ «ɞɨɫɚɞɧɨɣ ɨɲɢɛɤɨɣ», ɤɨɬɨɪɚɹ ɛɵɥɚ ɞɨɩɭɳɟɧɚ ɢɡ-ɡɚ 

«ɛɨɥɶɲɢɯ ɨɛɴɟɦɨɜ ɪɚɛɨɬ». 

 ȼ ɩɪɟɫɫ-ɫɥɭɠɛɟ ɜɵɪɚɡɢɥɢ ɧɚɞɟɠɞɭ, ɱɬɨ "ɷɬɚ ɨɲɢɛɤɚ ɧɢɤɨɝɨ ɧɟ 

ɪɚɫɫɬɪɨɢɥɚ", ɨɞɧɚɤɨ ɫ ɷɬɢɦ ɫɨɝɥɚɫɧɵ ɞɚɥɟɤɨ ɧɟ ɜɫɟ, ɤɬɨ ɜɢɞɟɥ ɩɥɚɤɚɬ [2]. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɵɫɨɤɢɣ ɩɪɢɨɪɢɬɟɬ ɧɟ ɜɫɟɝɞɚ ɫɜɹɡɚɧ ɫ ɫɟɪɶɟɡɧɨɫɬɶɸ 

ɨɲɢɛɤɢ, ɜ ɛɚɝ-ɬɪɟɤɢɧɝɨɜɵɯ ɫɢɫɬɟɦɚɯ ɫɟɪɶɟɡɧɨɫɬɶ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɤɚɤ 

ɨɛɹɡɚɬɟɥɶɧɵɣ ɚɬɪɢɛɭɬ, ɚ ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɜ ɨɩɢɫɚɧɢɟ, ɚ ɨɛɹɡɚɬɟɥɶɧɵɦ 
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ɚɬɪɢɛɭɬɨɦ ɹɜɥɹɟɬɫɹ ɩɪɢɨɪɢɬɟɬ ɨɲɢɛɤɢ. 

 

1.4.2 Ⱥɬɪɢɛɭɬɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɛɚɝɚ: ɫɬɚɬɭɫ ɢ ɪɟɡɨɥɸɰɢɹ 

 

ɉɪɨɫɬɨɣ ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɨɲɢɛɤɢ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ 

ɫɪɟɞɫɬɜ: ɬɟɫɬɢɪɨɜɳɢɤ ɩɪɢɯɨɞɢɬ ɤ ɪɚɡɪɚɛɨɬɱɢɤɭ ɢ ɩɪɨɫɬɨ ɫɨɨɛɳɚɟɬ ɨɛ ɨɲɢɛɤɟ, 

ɧɨ ɜɨɡɧɢɤɚɟɬ ɪɢɫɤ, ɱɬɨ ɪɚɡɪɚɛɨɬɱɢɤ ɦɨɠɟɬ ɡɚɛɵɬɶ ɩɪɨ ɨɲɢɛɤɭ ɢ ɧɟ ɢɫɩɪɚɜɢɬɶ 

ɟɟ. ɉɨɷɬɨɦɭ ɨɛɵɱɧɨ ɜ IT-ɤɨɦɩɚɧɢɹɯ ɞɟɮɟɤɬɵ ɞɨɤɭɦɟɧɬɢɪɭɸɬ ɜ ɫɢɫɬɟɦɚɯ ɭɱɟɬɚ 

ɞɟɮɟɤɬɨɜ (ɛɚɝ-ɬɪɟɤɢɧɝɨɜɵɟ ɫɢɫɬɟɦɵ, bug tracking system, BTS, bug-tracker) ɫ 

ɜɨɡɦɨɠɧɨɫɬɶɸ ɨɛɳɟɝɨ ɞɨɫɬɭɩɚ ɤ ɧɢɦ.  

ȼ ɤɚɠɞɨɣ BTS ɧɚɢɦɟɧɨɜɚɧɢɹ ɜɚɠɧɨɫɬɢ (ɫɟɪɶɟɡɧɨɫɬɢ), ɩɪɢɨɪɢɬɟɬɵ ɢ 

ɫɬɚɬɭɫɵ ɞɟɮɟɤɬɨɜ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɩɪɢɜɟɞɟɧɧɵɯ ɢ ɡɚɜɢɫɹɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ 

ɫɢɫɬɟɦɵ, ɧɨ ɫɭɬɶ ɨɬ ɷɬɨɝɨ ɧɟ ɦɟɧɹɟɬɫɹ. Ɋɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɚɬɪɢɛɭɬɵ ɠɢɡɧɟɧɧɨɝɨ 

ɰɢɤɥɚ: 

1. ɫɬɚɬɭɫ; 

2. ɪɟɡɨɥɸɰɢɹ. 

ɋɬɚɬɭɫ – ɨɫɧɨɜɧɨɣ ɚɬɪɢɛɭɬ, ɨɩɪɟɞɟɥɹɸɳɢɣ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɞɟɮɟɤɬɚ. 

ɋɬɚɬɭɫ ɨɬɪɚɠɚɟɬ ɦɟɪɭ ɚɤɬɢɜɧɨɫɬɢ ɛɚɝɚ ɨɬ ɧɚɱɚɥɶɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɤɨɝɞɚ ɨɧ ɟɳɟ 

ɧɟ ɩɨɞɬɜɟɪɠɞɟɧ ɤɚɤ ɛɚɝ, ɞɨ ɡɚɜɟɪɲɟɧɢɹ, ɤɨɝɞɚ ɛɚɝ ɢɫɩɪɚɜɥɟɧ/ɪɟɲɟɧ. ɇɚɛɨɪ 

ɚɬɪɢɛɭɬɨɜ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɤɪɟɬɧɨɣ BTS, ɧɨ ɱɚɳɟ ɜɫɬɪɟɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ: 

− ɇɨɜɵɣ. Ⱦɟɮɟɤɬ ɬɨɥɶɤɨ ɱɬɨ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɚɧɚɥɢɡɚ ɞɟɮɟɤɬɚ ɟɝɨ ɫɬɚɬɭɫ ɦɟɧɹɟɬɫɹ ɧɚ Ɉɬɤɚɡ ɢɥɢ ɇɚɡɧɚɱɟɧ. 

− ɇɚɡɧɚɱɟɧ ɢɥɢ Ɉɬɤɪɵɬ. Ⱦɟɮɟɤɬ ɩɪɨɫɦɨɬɪɟɧ ɢ ɨɬɤɪɵɬ (ɦɨɠɧɨ 

ɫɤɚɡɚɬɶ, ɩɪɢɡɧɚɧ) ɞɥɹ ɢɫɩɪɚɜɥɟɧɢɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɧɚɡɧɚɱɟɧ ɧɚ ɞɪɭɝɨɝɨ 

ɫɨɬɪɭɞɧɢɤɚ ɢɥɢ ɩɟɪɟɜɟɞɟɧ ɜ ɫɨɫɬɨɹɧɢɟ NEW. 

− Ɉɬɤɪɵɬ ɡɚɧɨɜɨ. Ⱦɟɮɟɤɬ ɛɵɥ ɪɟɲɟɧ ɪɚɧɟɟ, ɨɞɧɚɤɨ ɜɨɡɧɢɤɥɚ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜɟɪɧɭɬɶɫɹ ɤ ɧɟɦɭ (ɪɟɲɟɧɢɟ ɛɵɥɨ ɧɟɜɟɪɧɵɦ ɥɢɛɨ 

ɧɟɨɤɨɧɱɚɬɟɥɶɧɵɦ). 

− Ɂɚɤɪɵɬ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɰɢɤɥɨɜ ɛɚɝ ɜɫɟ-

ɬɚɤɢ ɨɤɨɧɱɚɬɟɥɶɧɨ ɭɫɬɪɚɧɟɧ ɢ ɛɨɥɶɲɟ ɧɟ ɩɨɬɪɟɛɭɟɬ ɜɧɢɦɚɧɢɹ ɤɨɦɚɧɞɵ – ɨɧ 
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ɨɛɴɹɜɥɹɟɬɫɹ ɡɚɤɪɵɬɵɦ. 

Ɋɟɡɨɥɸɰɢɹ – ɜɚɠɧɵɣ ɚɬɪɢɛɭɬ, ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɧɵɣ ɫɨ ɫɬɚɬɭɫɨɦ, ɬ. ɟ. 

ɪɟɡɨɥɸɰɢɹ – ɞɟɬɚɥɢɡɚɰɢɹ ɫɬɚɬɭɫɚ. Ɏɢɧɚɥɶɧɚɹ ɪɟɡɨɥɸɰɢɹ Ɋɟɲɟɧɨ – ɫɬɚɧɞɚɪɬɧɚɹ 

ɪɟɡɨɥɸɰɢɹ, ɨɡɧɚɱɚɸɳɚɹ, ɱɬɨ ɡɚɞɚɧɢɟ ɜɵɩɨɥɧɟɧɨ ɢɥɢ ɛɚɝ ɢɫɩɪɚɜɥɟɧ. 

ɉɨɫɥɟ ɞɟɮɟɤɬ ɩɟɪɟɯɨɞɢɬ ɨɛɪɚɬɧɨ ɜ ɫɮɟɪɭ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɬɟɫɬɢɪɨɜɳɢɤɚ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɟɡɨɥɸɰɢɟɣ, ɧɚɩɪɢɦɟɪ: 

1. ɂɫɩɪɚɜɥɟɧɨ (ɢɫɩɪɚɜɥɟɧɢɹ ɜɤɥɸɱɟɧɵ ɜ ɜɟɪɫɢɸ ɏɏɏ). 

2. Дɭɛɥɶ (ɩɨɜɬɨɪɹɟɬ ɞɟɮɟɤɬ, ɭɠɟ ɧɚɯɨɞɹɳɢɣɫɹ ɜ ɪɚɛɨɬɟ). 

3. ɇɟ ɢɫɩɪɚɜɥɟɧɨ (ɪɚɛɨɬɚɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɮɢɤɚɰɢɟɣ, ɢɦɟɟɬ 

ɫɥɢɲɤɨɦ ɧɢɡɤɢɣ ɩɪɢɨɪɢɬɟɬ, ɢɫɩɪɚɜɥɟɧɢɟ ɨɬɥɨɠɟɧɨ ɞɨ ɫɥɟɞɭɸɳɟɣ ɜɟɪɫɢɢ ɢ ɬ. 

ɩ.). 

4. ɇɟɜɨɫɩɪɨɢɡɜɨɞɢɦɨ (ɡɚɩɪɨɫ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨɛ 

ɭɫɥɨɜɢɹɯ, ɜ ɤɨɬɨɪɵɯ ɞɟɮɟɤɬ ɩɪɨɹɜɥɹɟɬɫɹ). 

5. ɇɟɤɨɪɪɟɤɬɧɨ – ɧɟɩɪɚɜɢɥɶɧɚɹ ɢɥɢ ɧɟɤɨɪɪɟɤɬɧɚɹ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ. 

6. ɉɪɨɛɥɟɦɚ ɟɫɬɶ, ɧɨ ɪɟɲɚɬɶɫɹ ɧɟ ɛɭɞɟɬ – ɬɚɤɚɹ ɪɟɡɨɥɸɰɢɹ ɦɨɠɟɬ 

ɛɵɬɶ ɜɵɧɟɫɟɧɚ ɜ ɨɬɧɨɲɟɧɢɢ request for enhancement (ɩɪɨɫɶɛ ɨɛ 

ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɢ), ɤɨɬɨɪɵɟ ɯɨɬɶ ɢ ɢɦɟɸɬ ɫɦɵɫɥ, ɹɜɥɹɸɬɫɹ ɫɥɢɲɤɨɦ 

ɬɪɭɞɧɨɜɵɩɨɥɧɢɦɵɦɢ ɢ ɧɟ ɹɜɥɹɸɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦɢ. 

7. Дɭɛɥɢɪɭɟɬ – ɨɩɢɫɚɧɧɚɹ ɩɪɨɛɥɟɦɚ ɭɠɟ ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɜ ɞɪɭɝɨɦ 

ɛɚɝɟ. 

8. Ⱥ ɭ ɦɟɧɹ ɪɚɛɨɬɚɟɬ… – ɧɟ ɭɞɚɥɨɫɶ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɨɩɢɫɚɧɧɭɸ 

ɩɪɨɛɥɟɦɭ ɧɢ ɷɦɭɥɹɰɢɟɣ ɫɰɟɧɚɪɢɹ, ɧɢ ɚɧɚɥɢɡɨɦ ɤɨɞɚ. 

9. Ɉɬɤɚɡ – ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɨɦɦɟɧɬɚɪɢɟɦ ɩɪɨɝɪɚɦɦɢɫɬɚ ɩɪɢɱɢɧɟ 

ɨɬɤɥɨɧɟɧɢɹ: ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɞɟɮɟɤɬɚ, ɞɭɛɥɢɪɨɜɚɧɢɟ ɷɮɮɟɤɬɚ, 

ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɞɟɮɟɤɬ. ɉɨɫɥɟ ɷɬɨɝɨ ɬɟɫɬɟɪ ɢɥɢ ɡɚɤɪɵɜɚɟɬ ɞɟɮɟɤɬ 

(Closed), ɢɥɢ ɞɨɩɨɥɧɹɟɬ ɤɨɦɦɟɧɬɚɪɢɢ ɞɚɧɧɨɝɨ ɞɟɮɟɤɬɚ ɢ ɩɟɪɟɜɨɞɢɬ ɞɟɮɟɤɬ 

ɡɚɧɨɜɨ ɜ ɫɨɫɬɨɹɧɢɟ ɇɚɡɧɚɱɟɧ (Open). 

10. Ɉɠɢɞɚɟɬ ɩɨɜɬɨɪɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ - ɛɚɝ-ɪɟɩɨɪɬ ɨɠɢɞɚɟɬ 

ɩɨɜɬɨɪɧɨɝɨ ɬɟɫɬɢɪɨɜɚɧɢɹ. 

11. Эɬɨ ɧɟ ɞɟɮɟɤɬ. Ȼɚɝ-ɪɟɩɨɪɬ ɦɨɠɟɬ ɢɦɟɬɶ ɬɚɤɨɣ ɫɬɚɬɭɫ, ɧɚɩɪɢɦɟɪ, 
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ɟɫɥɢ ɤɥɢɟɧɬ ɩɨɩɪɨɫɢɥ ɜɧɟɫɬɢ ɧɟɛɨɥɶɲɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɞɭɤɬ: ɢɡɦɟɧɢɬɶ ɰɜɟɬ, 

ɲɪɢɮɬ ɢ ɬ. ɞ. 

12. ɉɨɜɬɨɪɧɨɟ ɬɟɫɬɢɪɨɜɚɧɢɟ. ɇɚ ɷɬɨɦ ɷɬɚɩɟ ɬɟɫɬɢɪɨɜɳɢɤɢ ɩɪɨɜɟɪɹɸɬ 

ɢɡɦɟɧɟɧɢɹ, ɜɧɟɫɟɧɧɵɟ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ, ɢ ɩɨɜɬɨɪɧɨ ɬɟɫɬɢɪɭɸɬ ɢɯ. 

 

1.4.3 Ɉɬɱɟɬ ɨ ɞɟɮɟɤɬɟ (ɛɚɝ-ɪɟɩɨɪɬ) 
 

Ʉɚɠɞɵɣ ɞɟɮɟɤɬ ɢɦɟɟɬ ɪɹɞ ɨɛɹɡɚɬɟɥɶɧɵɯ ɫɜɨɣɫɬɜ, ɤɨɬɨɪɵɟ ɧɭɠɧɨ ɜɧɟɫɬɢ ɜ 

BTS ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɞɚɧɧɨɝɨ ɞɟɮɟɤɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɩɢɫɚɬɶ ɨɬɱɟɬ ɨ 

ɞɟɮɟɤɬɟ (ɨɬɱɟɬ ɨɛ ɢɧɰɢɞɟɧɬɟ, ɛɚɝ-ɪɟɩɨɪɬ). 

Ɉɬɱɟɬ ɨ ɞɟɮɟɤɬɟ (ɛɚɝ-ɪɟɩɨɪɬ, bug-report) – ɷɬɨ ɞɨɤɭɦɟɧɬ, ɨɩɢɫɵɜɚɸɳɢɣ 

ɫɢɬɭɚɰɢɸ ɢɥɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ, ɩɪɢɜɟɞɲɭɸ ɤ ɧɟɤɨɪɪɟɤɬɧɨɣ 

ɪɚɛɨɬɟ ɨɛɴɟɤɬɚ ɬɟɫɬɢɪɨɜɚɧɢɹ, ɫ ɭɤɚɡɚɧɢɟɦ ɩɪɢɱɢɧ ɢ ɨɠɢɞɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. 

ȼ ɢɞɟɚɥɟ ɨɩɢɫɚɧɢɟ ɞɟɮɟɤɬɚ ɞɨɥɠɧɨ ɢɦɟɬɶ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ: 

1. ɍɧɢɤɚɥɶɧɵɣ ɧɨɦɟɪ: ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜ BTS. 

2. Ʉɪɚɬɤɨɟ ɧɚɡɜɚɧɢɟ: ɤɨɪɨɬɤɢɣ ɬɟɤɫɬ, ɤɨɬɨɪɵɣ ɩɨɦɨɝɚɟɬ ɫɪɚɡɭ ɩɨɧɹɬɶ, 

ɱɬɨ ɷɬɨ ɡɚ ɞɟɮɟɤɬ. 

3. Ɉɩɢɫɚɧɢɟ: ɩɨɥɧɨɟ ɨɩɢɫɚɧɢɟ ɞɟɮɟɤɬɚ, ɜɤɥɸɱɚɹ ɲɚɝɢ ɞɥɹ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ. 

4. ɉɥɚɬɮɨɪɦɚ: ɭɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɚɩɭɫɤɚ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ ɢɦɹ ɢ ɜɟɪɫɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ; ɜ 

ɫɥɭɱɚɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ – ɢɦɹ ɢ ɜɟɪɫɢɹ ɜɟɛ-ɛɪɚɭɡɟɪɚ. 

5. ɒɚɝɢ ɩɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɸ (Steps to reproduce): ɲɚɝɢ ɞɥɹ 

ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɞɟɮɟɤɬɚ ɪɚɡɪɚɛɨɬɱɢɤɨɦ. 

6. Ɉɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ. ɑɬɨ ɞɨɥɠɧɨ ɩɪɨɢɡɨɣɬɢ, ɤɨɝɞɚ ɜɵ ɞɟɥɚɟɬɟ 

ɤɚɤɨɟ-ɧɢɛɭɞɶ ɞɟɣɫɬɜɢɟ? ɑɬɨ ɜɵ ɨɠɢɞɚɟɬɟ? 

7. Ɏɚɤɬɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ. Ɋɟɡɭɥɶɬɚɬ ɨɲɢɛɤɢ. ɑɬɨ ɫɥɭɱɢɥɨɫɶ ɧɚ ɫɚɦɨɦ 

ɞɟɥɟ? 

8. ɉɪɢɥɨɠɟɧɢɹ: ɧɟɤɨɬɨɪɵɟ ɞɟɮɟɤɬɵ ɫɥɨɠɧɨ ɨɩɢɫɚɬɶ, ɩɨɷɬɨɦɭ ɞɥɹ 

ɧɚɝɥɹɞɧɨɫɬɢ ɤ ɨɩɢɫɚɧɢɸ ɨɲɢɛɤɢ ɩɪɢɥɚɝɚɸɬɫɹ ɫɤɪɢɧɲɨɬɵ, ɜɢɞɟɨ ɢɥɢ ɥɨɝ-
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ɮɚɣɥɵ. 

9. ɋɟɪɶɟɡɧɨɫɬɶ - ɨɩɢɫɵɜɚɟɬ ɜɥɢɹɧɢɟ ɨɲɢɛɤɢ. 

10. ɉɪɢɨɪɢɬɟɬ - ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɨɝɨ ɫɜɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɨɱɟɪɟɞɧɨɫɬɶ ɢɫɩɪɚɜɥɟɧɢɹ ɞɚɧɧɨɝɨ ɞɟɮɟɤɬɚ ɩɪɨɝɪɚɦɦɢɫɬɨɦ. 

11. ɋɬɚɬɭɫ – ɫɨɫɬɨɹɧɢɟ ɨɬɱɟɬɚ ɨɛ ɨɲɢɛɤɟ ɜ ɥɸɛɨɣ ɫɢɫɬɟɦɟ 

ɨɬɫɥɟɠɢɜɚɧɢɹ ɛɚɝɨɜ. ɉɟɪɜɨɧɚɱɚɥɶɧɵɣ ɫɬɚɬɭɫ ɨɬɱɟɬɚ ɨɛ ɨɲɢɛɤɟ – ɇɨɜɵɣ. ɉɨɫɥɟ 

ɷɬɨɝɨ ɫɬɚɬɭɫ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɧɚ ɪɟɡɨɥɸɰɢɢ ɇɚɡɧɚɱɟɧ ɢɥɢ Ɉɬɤɪɵɬ, Ɉɬɤɪɵɬ 

ɡɚɧɨɜɨ, Ɂɚɤɪɵɬ. 

12. Ʉɨɦɦɟɧɬɚɪɢɢ – ɤɨɦɦɟɧɬɚɪɢɢ ɤ ɛɚɝɭ. 

ɑɚɫɬɨ ɲɚɝɢ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ (Steps to reproduce), ɮɚɤɬɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ 

(Result) ɢ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ (Expected Result) ɡɚɩɢɫɵɜɚɸɬ ɜ ɨɩɢɫɚɧɢɟ. 

ȿɫɥɢ ɞɟɮɟɤɬ ɨɩɢɫɚɧ ɫɨɝɥɚɫɧɨ ɞɚɧɧɨɣ ɫɯɟɦɟ, ɬɨ ɨɧ ɜɵɡɨɜɟɬ ɦɟɧɶɲɟ ɜɫɟɝɨ 

ɜɨɩɪɨɫɨɜ, ɢ ɪɚɡɪɚɛɨɬɱɢɤ, ɧɟ ɬɟɪɹɹ ɜɪɟɦɹ ɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɪɚɡɴɹɫɧɟɧɢɹ, 

ɩɪɢɫɬɭɩɢɬ ɤ ɟɝɨ ɢɫɩɪɚɜɥɟɧɢɸ. ɉɪɢɦɟɪ ɛɚɝ-ɪɟɩɨɪɬɚ ɜ ɫɢɫɬɟɦɟ Mantis:  

0000159 

Ɉɬɫɭɬɫɬɜɭɟɬ ɤɨɧɬɟɧɬ ɧɚ ɫɬɪɚɧɢɰɟ ɫɚɣɬɚ «Ʉɢɧɨɩɨɥɢɫ» ɧɚ ɜɤɥɚɞɤɟ 

«ɋɟɚɧɫɵ». 

Ɉɩɢɫɚɧɢɟ: Ɉɬɫɭɬɫɬɜɢɟ ɧɭɠɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɬɪɚɧɢɰɟ ɫɚɣɬɚ https://kino-

polis.ru/ ɩɪɢɜɨɞɢɬ ɤ ɛɥɨɤɢɪɨɜɤɟ ɦɧɨɠɟɫɬɜɚ ɮɭɧɤɰɢɣ ɫɚɣɬɚ, ɚ ɢɦɟɧɧɨ: 

ɧɟɜɨɡɦɨɠɧɨ ɜɵɛɪɚɬɶ ɫɟɚɧɫ, ɡɚɛɪɨɧɢɪɨɜɚɬɶ ɤɪɟɫɥɨ ɜ ɡɚɥɟ ɢ ɩɪɨɢɡɜɟɫɬɢ ɨɩɥɚɬɭ, ɬ. 

ɤ. ɜɫɟ ɷɬɢ ɮɭɧɤɰɢɢ ɧɟɞɨɫɬɭɩɧɵ ɢɡ-ɡɚ ɨɲɢɛɤɢ. Ɍɚɤɠɟ ɧɚ ɫɬɪɚɧɢɰɟ ɧɟ 

ɡɚɝɪɭɠɚɟɬɫɹ ɪɟɤɥɚɦɧɵɣ ɜɢɞɟɨɪɨɥɢɤ ɢɡ-ɡɚ ɨɲɢɛɤɢ: Error loading media: File 

could not be played! 

ɒɚɝɢ ɩɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɸ: 

1. Ɉɬɤɪɵɬɶ ɫɬɪɚɧɢɰɭ ɫɚɣɬɚ https://kino-polis.ru/. 

2. ɉɟɪɟɣɬɢ ɧɚ ɜɤɥɚɞɤɭ «ɋɟɚɧɫɵ». 

1. Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɫɜɟɞɟɧɢɹ: Ɏɚɤɬɢɱɟɫɤɢɣ ɪɟɡɭɥɶɬɚɬ: ɨɬɫɭɬɫɬɜɢɟ ɧɭɠɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɫɬɪɚɧɢɰɟ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɞɚɥɶɧɟɣɲɢɯ ɞɟɣɫɬɜɢɣ. 

2. Ɉɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ: ɨɬɤɪɵɬɢɟ ɫɬɪɚɧɢɰɵ ɫ ɫɟɚɧɫɚɦɢ, ɝɞɟ ɦɨɠɧɨ 

ɩɨɫɦɨɬɪɟɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɮɢɥɶɦɟ, ɨɩɢɫɚɧɢɟ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, 
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ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɚɥɚ; ɜɵɛɪɚɬɶ ɡɚɥ ɢ ɦɟɫɬɚ, ɩɪɨɢɡɜɟɫɬɢ ɨɩɥɚɬɭ ɜɵɛɪɚɧɧɵɯ ɦɟɫɬ. 

3. ɉɪɢɨɪɢɬɟɬ: ɇɟɨɬɥɨɠɧɵɣ. 

4. ȼɥɢɹɧɢɟ: Ȼɥɨɤɢɪɭɸɳɟɟ. 

5. ɉɨɞɤɪɟɩɥɟɧɢɟ: ɪɢɫɭɧɨɤ (ɪɢɫ. 7).  

Ƚɪɚɦɨɬɧɨ ɧɚɩɢɫɚɧɧɵɣ ɨɬɱɟɬ ɨɛ ɨɲɢɛɤɟ (ɛɚɝ-ɪɟɩɨɪɬ) ɭɜɟɥɢɱɢɜɚɟɬ ɲɚɧɫɵ, 

ɱɬɨ ɨɲɢɛɤɚ ɛɭɞɟɬ ɢɫɩɪɚɜɥɟɧɚ. Ɋɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɛɚɝ-ɪɟɩɨɪɬɚ: 

1. «Ɉɞɧɚ ɨɲɢɛɤɚ – ɨɞɢɧ ɛɚɝ-ɪɟɩɨɪɬ». Ɉɞɢɧ ɛɚɝ ɜ ɪɟɩɨɪɬɟ ɦɨɠɟɬ 

ɩɨɦɨɱɶ ɢɡɛɟɠɚɬɶ ɞɭɛɥɢɪɨɜɚɧɢɹ ɢ ɩɭɬɚɧɢɰɵ. 

2. ɍɤɚɡɵɜɚɟɬɫɹ ɫɧɚɱɚɥɚ ɝɥɚɝɨɥ. ȼɫɟ ɝɥɚɝɨɥɵ ɫɬɚɜɹɬ ɜ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ 

ɮɨɪɦɟ: ɧɚɠɚɬɶ, ɨɬɤɪɵɬɶ, ɩɟɪɟɣɬɢ. 

3. ɉɢɫɚɬɶ ɛɟɡ ɥɢɲɧɢɯ ɫɥɨɜ, ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɨɫɬɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ⱦɚɜɚɬɶ ɫɤɪɢɧɲɨɬɚɦ «ɝɨɜɨɪɹɳɢɟ» ɡɚɝɨɥɨɜɤɢ, ɧɚɩɪɢɦɟɪ «ɋɨɪɬɢɪɨɜɤɚ.png». 

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ⱦɟɮɟɤɬ ɧɚ ɫɬɪɚɧɢɰɟ ɫɚɣɬɚ «Ʉɢɧɨɩɨɥɢɫ» ɧɚ ɜɤɥɚɞɤɟ «ɋɟɚɧɫɵ» 

  

4. ɉɪɢɞɟɪɠɢɜɚɬɶɫɹ ɩɪɢɧɰɢɩɚ «ɑɬɨ-Ƚɞɟ-Ʉɨɝɞɚ». Ɉɛɹɡɚɬɟɥɶɧɨ 

ɩɪɢɜɨɞɢɬɶ ɫɫɵɥɤɭ, ɦɚɤɫɢɦɚɥɶɧɨ ɩɨɞɪɨɛɧɭɸ, ɧɚ ɬɨɬ ɪɚɡɞɟɥ, ɝɞɟ ɛɚɝ. ɇɨ ɩɪɢ ɷɬɨɦ 

ɧɟ ɫɬɨɢɬ ɩɨɥɚɝɚɬɶɫɹ ɬɨɥɶɤɨ ɧɚ ɫɫɵɥɤɭ, ɨɧɚ ɦɨɠɟɬ ɫɥɨɦɚɬɶɫɹ. ɉɢɫɚɬɶ ɩɭɬɶ ɤ 
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ɧɭɠɧɨɦɭ ɦɟɫɬɭ ɩɨ ɲɚɝɚɦ. ȿɫɥɢ ɨɲɢɛɤɚ ɜ ɦɨɛɢɥɶɧɨɦ ɩɪɢɥɨɠɟɧɢɢ, ɬɨ ɩɪɢɜɨɞɢɬɶ 

ɦɚɤɫɢɦɭɦ ɫɤɪɢɧɲɨɬɨɜ ɧɚ ɲɚɝɢ. 

5. ȿɫɥɢ ɛɚɝ ɬɨɥɶɤɨ ɞɥɹ ɚɜɬɨɪɢɡɨɜɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɬɨ ɨɛɹɡɚɬɟɥɶɧɨ 

ɭɤɚɡɵɜɚɬɶ ɞɚɧɧɵɟ ɞɥɹ ɜɯɨɞɚ: ɥɨɝɢɧ ɢ ɩɚɪɨɥɶ. 

6. ȼɫɟ ɫɤɪɢɧɲɨɬɵ ɢɥɢ ɭɩɨɦɢɧɚɧɢɹ ɨ ɧɢɯ ɩɪɢɜɨɞɢɬɶ ɜ ɧɭɠɧɵɯ ɦɟɫɬɚɯ 

ɫ ɧɚɡɜɚɧɢɟɦ, ɧɚɩɪɢɦɟɪ ɫɦ. ɫɤɪɢɧ ɋɨɪɬɢɪɨɜɤɚ.png. 

7. ɍɤɚɡɵɜɚɬɶ ɫɟɪɶɟɡɧɨɫɬɶ ɢ ɩɪɢɨɪɢɬɟɬ ɞɟɮɟɤɬɚ. 

8. Ɉɛɟɡɥɢɱɟɧɧɨɫɬɶ. Ʉɨɝɞɚ ɫɨɨɛɳɚɸɬ ɨɛ ɨɲɢɛɤɟ, ɬɨ ɫɨɨɛɳɚɸɬ ɨ 

ɞɟɮɟɤɬɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɚ ɧɟ ɨ ɞɟɮɟɤɬɟ ɪɚɡɪɚɛɨɬɱɢɤɚ. 

9. Ɉɛɹɡɚɬɟɥɶɧɨ ɭɤɚɡɵɜɚɬɶ ɮɚɤɬɢɱɟɫɤɢɣ ɢ ɨɠɢɞɚɟɦɵɣ ɪɟɡɭɥɶɬɚɬ. ɗɬɨ 

ɩɨɡɜɨɥɢɬ ɭɦɟɧɶɲɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɧɟɩɪɚɜɢɥɶɧɵɯ ɨɬɱɟɬɨɜ ɨ ɞɟɮɟɤɬɚɯ, ɬɚɤ ɤɚɤ ɛɟɡ 

ɨɠɢɞɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ ɬɪɭɞɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɨɲɟɥ ɬɟɫɬ ɢɥɢ ɧɟɬ. 

 

1.5 Ɉɛɨɫɧ
ɨɜɚɧɢɟ 
ɜɵɛɨɪ
ɚ 
ɚɪɯɢɬɟ
ɤɬɭɪɵ 
ɢ 
ɫɪɟɞɫɬ
ɜ 
ɪɚɡɪɚɛ
ɨɬɤɢ 
ɫɢɫɬɟɦ
ɵ 

 

1.5.1 ȼɵɛɨɪ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ 

 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɩɨɞɯɨɞɨɜ, 
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ɧɚɩɪɢɦɟɪ: ɞɟɫɤɬɨɩ-ɩɪɢɥɨɠɟɧɢɟ, ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ ɢ ɦɨɛɢɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ. 

Ɋɚɛɨɬɚɬɶ ɫɨ ɫɬɨɥɶ ɛɨɥɶɲɨɣ ɫɢɫɬɟɦɨɣ ɫ ɦɚɥɟɧɶɤɨɝɨ ɷɤɪɚɧɚ ɦɨɛɢɥɶɧɨɝɨ 

ɭɫɬɪɨɣɫɬɜɚ ɛɵɥɨ ɛɵ ɫɥɢɲɤɨɦ ɧɟɭɞɨɛɧɨ, ɩɨɷɬɨɦɭ ɜɚɪɢɚɧɬ ɫ ɦɨɛɢɥɶɧɵɦɢ 

ɩɪɢɥɨɠɟɧɢɹɦɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɟɧ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɟɫɤɬɨɩ-

ɩɪɢɥɨɠɟɧɢɟ ɬɚɤɠɟ ɢɦɟɟɬ ɪɹɞ ɩɪɨɛɥɟɦ, ɧɚɩɪɢɦɟɪ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɚɪɯɢɬɟɤɬɭɪɚɦɢ ɩɪɨɰɟɫɫɨɪɨɜ ɢ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɫ ɪɚɡɥɢɱɧɵɦɢ ɨɩɟɪɚɰɢɨɧɧɵɦɢ 

ɫɢɫɬɟɦɚɦɢ. Ɋɚɡɪɚɛɚɬɵɜɚɬɶ ɞɟɫɤɬɨɩ-ɤɥɢɟɧɬɵ ɩɨɞ ɜɫɟ ɨɩɟɪɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ 

ɛɵɥɨ ɛɵ ɫɥɢɲɤɨɦ ɞɨɥɝɨ, ɩɨɷɬɨɦɭ ɜ ɤɚɱɟɫɬɜɟ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ ɥɨɝɢɱɧɟɟ ɜɫɟɝɨ 

ɪɚɡɪɚɛɨɬɚɬɶ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. Ȼɥɚɝɨɞɚɪɹ ɬɨɦɭ, ɱɬɨ ɜɟɛ-ɛɪɚɭɡɟɪɵ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɞɧɢɦɢ ɢ ɬɟɦɢ ɠɟ ɤɨɧɜɟɧɰɢɹɦɢ ɢ 

ɩɨɪɬɢɪɨɜɚɧɵ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɞ ɜɫɟ ɩɥɚɬɮɨɪɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ 

ɩɨɥɭɱɢɬɫɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ. 

ɉɨɫɤɨɥɶɤɭ ɫɢɫɬɟɦɚ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɨɞɧɨɜɪɟɦɟɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɦɧɨɝɢɦɢ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ, ɬɨ ɥɨɝɢɱɧɟɟ ɜɵɧɟɫɬɢ ɛɢɡɧɟɫ-ɥɨɝɢɤɭ ɢ ɨɮɨɪɦɢɬɶ ɜ 

ɜɢɞɟ ɨɬɞɟɥɶɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ. ɗɬɨ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɧɚɡɵɜɚɬɶɫɹ ɫɟɪɜɟɪɨɦ, 

ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 

ɡɚɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɨɬɩɪɚɜɥɹɬɶ ɤɥɢɟɧɬɫɤɨɟ ɩɪɢɥɨɠɟɧɢɟ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɵɧɤɟ ɚɤɬɭɚɥɶɧɵ ɞɜɚ ɩɨɞɯɨɞɚ ɤ ɩɨɫɬɪɨɟɧɢɸ 

ɫɟɪɜɟɪɚ: ɦɨɧɨɥɢɬɧɚɹ ɢ ɦɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ. Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ 

ɚɪɯɢɬɟɤɬɭɪɚ ɨɛɪɟɥɚ ɛɨɥɶɲɭɸ ɩɨɩɭɥɹɪɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ. 

Ɇɨɧɨɥɢɬɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ – ɷɬɨ ɚɪɯɢɬɟɤɬɭɪɚ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɥɨɠɟɧɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɟɞɢɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɜɧɭɬɪɢ ɫɟɛɹ ɜɫɸ 

ɛɢɡɧɟɫ-ɥɨɝɢɤɭ. Ʉɥɢɟɧɬɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɛɪɚɳɚɸɬɫɹ ɬɨɥɶɤɨ ɤ 

ɨɞɧɨɦɭ ɩɪɢɥɨɠɟɧɢɸ, ɯɨɬɹ ɜɨɡɦɨɠɧɚ ɢ ɫɬɪɚɬɟɝɢɹ, ɤɨɝɞɚ ɨɞɧɨ ɤɥɢɟɧɬɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɛɨɥɟɟ ɱɟɦ ɨɞɧɢɦ ɫɟɪɜɢɫɨɦ. 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ – ɜɚɪɢɚɧɬ ɫɟɪɜɢɫ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɣ ɧɚ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 

ɧɚɫɤɨɥɶɤɨ ɷɬɨ ɜɨɡɦɨɠɧɨ ɧɟɛɨɥɶɲɢɯ, ɫɥɚɛɨ ɫɜɹɡɚɧɧɵɯ ɢ ɥɟɝɤɨ ɢɡɦɟɧɹɟɦɵɯ 

ɦɨɞɭɥɟɣ – ɦɢɤɪɨɫɟɪɜɢɫɨɜ. Ʉɚɤ ɩɪɚɜɢɥɨ, ɫɟɪɜɢɫɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɞɪɭɝ ɫ 

ɞɪɭɝɨɦ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɬɨɤɨɥɚ HTTP, gRPC ɢ SOUP ɧɚɩɪɹɦɭɸ, ɢɥɢ ɠɟ 
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ɨɫɭɳɟɫɬɜɥɹɸɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɱɟɪɟɡ ɪɚɡɥɢɱɧɵɟ ɛɪɨɤɟɪɵ ɫɨɨɛɳɟɧɢɣ ɩɨ 

ɩɪɨɬɨɤɨɥɭ AMQP, ɧɚɩɪɢɦɟɪ IBM MQ, RabbitMQ, Apache Kafka ɢ ɞɪɭɝɢɟ. 

ɍ ɨɛɨɢɯ ɩɨɞɯɨɞɨɜ ɤ ɩɨɫɬɪɨɟɧɢɸ ɚɪɯɢɬɟɤɬɭɪɵ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɟɫɬɶ ɫɜɨɢ 

ɞɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɦɨɧɨɥɢɬɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2. 

 

Ɍɚɛɥɢɰɚ 1 – Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɦɨɧɨɥɢɬɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 

ɉɥɸɫɵ Ɇɢɧɭɫɵ 
ɋɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. ɉɪɢ ɛɨɥɶɲɨɣ ɤɨɞɨɜɨɣ ɛɚɡɟ ɫɥɨɠɧɨ 

ɩɨɞɞɟɪɠɢɜɚɬɶ. 
ɉɟɪɟɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɞɚ. ɋɥɨɠɧɨ ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɜ ɤɨɞɨɜɭɸ ɛɚɡɭ. 
ɇɢɡɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɩɪɨɰɟɫɫɚ ɫɛɨɪɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɞɨɫɬɚɜɤɢ. 

ɉɥɨɯɚɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ. 

Ʌɟɝɤɨ ɪɚɡɜɟɪɬɵɜɚɟɬɫɹ. Ɉɬɫɭɬɫɬɜɢɟ ɢɡɨɥɹɰɢɢ – ɩɪɨɛɥɟɦɚ ɢɥɢ 
ɨɲɢɛɤɚ ɜ ɦɨɞɭɥɟ ɦɨɠɟɬ ɫɥɨɦɚɬɶ ɜɫɟ 
ɩɪɢɥɨɠɟɧɢɟ. 

ɉɪɨɫɬɨɟ ɜɟɪɬɢɤɚɥɶɧɨɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. ɉɥɨɯɨɟ ɝɨɪɢɡɨɧɬɚɥɶɧɨɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. 
 

Ɍɚɛɥɢɰɚ 2 – Ⱦɨɫɬɨɢɧɫɬɜɚ ɢ ɧɟɞɨɫɬɚɬɤɢ ɦɢɤɪɨɫɟɪɜɢɫɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ 

ɉɥɸɫɵ Ɇɢɧɭɫɵ 
Ƚɨɪɢɡɨɧɬɚɥɶɧɨɟ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɟ. ȼɵɫɨɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɫɛɨɪɤɢ, ɬɟɫɬɢɪɨɜɚɧɢɹ ɢ ɞɨɫɬɚɜɤɢ. 
ɏɨɪɨɲɚɹ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɶ. Ⱦɨɪɨɝɨ. 
ɉɟɪɟɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɞɚ. ɋɥɨɠɧɨ ɪɚɡɪɚɛɚɬɵɜɚɬɶ. 
Ɇɨɠɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɪɚɡɧɵɯ ɹɡɵɤɚɯ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɪɚɡɧɵɯ ɬɟɯɧɨɥɨɝɢɣ. 

Ɉɬɫɭɬɫɬɜɢɟ ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɢ ɞɚɧɧɵɯ. 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɞɜɭɯ ɩɨɞɯɨɞɨɜ ɤ ɩɨɫɬɪɨɟɧɢɸ ɫɟɪɜɟɪɧɵɯ 

ɚɪɯɢɬɟɤɬɭɪ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ ɫɥɟɞɭɸɳɢɣ ɜɵɜɨɞ: ɧɚ ɫɬɚɪɬɟ ɪɚɡɪɚɛɨɬɤɢ 

ɥɭɱɲɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɦɨɧɨɥɢɬɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ, ɩɨɫɤɨɥɶɤɭ ɷɬɨ ɩɨɦɨɠɟɬ 

ɛɵɫɬɪɟɟ ɪɟɚɥɢɡɨɜɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɮɭɧɤɰɢɨɧɚɥ ɫɢɫɬɟɦɵ ɢ ɨɫɭɳɟɫɬɜɢɬɶ ɛɨɥɟɟ 

ɛɵɫɬɪɵɣ ɜɜɨɞ ɟɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

Ɇɢɤɪɨɫɟɪɜɢɫɧɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɨɱɟɧɶ ɯɨɪɨɲɨ ɫɟɛɹ ɩɨɤɚɡɵɜɚɟɬ ɩɪɢ ɜɵɫɨɤɢɯ 

ɧɚɝɪɭɡɤɚɯ ɧɚ ɫɢɫɬɟɦɭ ɡɚ ɫɱɟɬ ɫɜɨɟɣ ɯɨɪɨɲɟɣ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ 

ɦɚɫɲɬɚɛɢɪɭɟɦɨɫɬɢ ɢ ɜɵɫɨɤɨɣ ɨɬɤɚɡɨɭɫɬɨɣɱɢɜɨɫɬɢ, ɜɟɞɶ ɟɫɥɢ ɨɞɢɧ ɢɡ 
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ɦɢɤɪɨɫɟɪɜɢɫɨɜ «ɭɩɚɞɟɬ», ɬɨ ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɫɢɫɬɟɦɵ ɜ ɯɭɞɲɟɦ ɫɥɭɱɚɟ 

ɩɟɪɟɫɬɚɧɟɬ ɪɚɛɨɬɚɬɶ ɨɞɧɚ ɤɧɨɩɤɚ ɧɚ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ. 

ȼɵɜɨɞ: ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɚɯ ɛɭɞɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɥɢɟɧɬ-ɫɟɪɜɢɫɧɨɣ 

ɚɪɯɢɬɟɤɬɭɪɵ. ɋɟɪɜɟɪɧɚɹ ɱɚɫɬɶ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧɚ ɜ ɜɢɞɟ ɦɨɧɨɥɢɬɧɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ. 

 

1.5.2 ȼɵɛɨɪ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 

 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɧɚ ɪɵɧɤɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɧɨɠɟɫɬɜɨ ɹɡɵɤɨɜ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɇɟ ɫɭɳɟɫɬɜɭɟɬ ɢɧɫɬɪɭɦɟɧɬɚ, ɤɨɬɨɪɵɣ ɛɵ ɨɞɢɧɚɤɨɜɨ 

ɯɨɪɨɲɨ ɪɟɲɚɥ ɥɸɛɭɸ ɩɨɫɬɚɜɥɟɧɧɭɸ ɡɚɞɚɱɭ, ɩɨɷɬɨɦɭ ɤ ɜɵɛɨɪɭ ɢɧɫɬɪɭɦɟɧɬɨɜ 

ɧɟɨɛɯɨɞɢɦɨ ɨɬɧɨɫɢɬɫɹ ɜɞɭɦɱɢɜɨ. əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ – ɷɬɨ, ɩɪɟɠɞɟ ɜɫɟɝɨ 

ɢɧɫɬɪɭɦɟɧɬ, ɩɪɢɝɨɞɧɵɣ ɞɥɹ ɪɟɲɟɧɢɹ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɨ 

ɷɬɨɣ ɩɪɢɱɢɧɟ ɤ ɜɵɛɨɪɭ ɹɡɵɤɨɜ ɢ ɬɟɯɧɨɥɨɝɢɣ ɧɭɠɧɨ ɩɨɞɨɣɬɢ ɫ ɨɫɨɡɧɚɧɢɟɦ 

ɡɚɞɚɱ, ɤɨɬɨɪɵɟ ɧɚɦ ɩɪɟɞɫɬɨɢɬ ɪɟɲɢɬɶ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɣ ɜɚɪɢɚɧɬɨɜ ɞɨɫɬɚɬɨɱɧɨ ɧɟ ɦɧɨɝɨ, 

ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɛɪɚɭɡɟɪɵ ɩɨɞɞɟɪɠɢɜɚɸɬ ɨɞɧɢ ɢ ɬɟ ɠɟ ɫɩɟɰɢɮɢɤɚɰɢɢ, ɨ ɱɟɦ ɭɠɟ 

ɛɵɥɨ ɭɩɨɦɹɧɭɬɨ ɪɚɧɟɟ. Ⱦɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧ ɹɡɵɤ 

ɝɢɩɟɪɬɟɤɫɬɨɜɨɣ ɪɚɡɦɟɬɤɢ HTML, ɞɥɹ ɩɪɢɞɚɧɢɹ HTML-ɤɨɞɭ ɜɢɡɭɚɥɶɧɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɬɚɛɥɢɰɚ ɤɚɫɤɚɞɧɵɯ ɫɬɢɥɟɣ – CSS. 

Ⱦɥɹ ɩɪɢɞɚɧɢɹ ɞɢɧɚɦɢɱɧɨɫɬɢ ɫɚɣɬɭ ɢ ɨɬɩɪɚɜɤɢ ɡɚɩɪɨɫɨɜ ɧɚ ɫɟɪɜɟɪ ɛɭɞɟɬ 

ɢɫɩɨɥɶɡɨɜɚɧ ɹɡɵɤ JavaScript, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɫɩɟɰɢɮɢɤɚɰɢɢ 

ECMAScript. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɰɟɥɟɫɨɨɛɪɚɡɧɟɟ ɜɫɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɤɨɦɩɢɥɢɪɭɟɦɵɟ ɹɡɵɤɢ ɫɨ ɫɬɪɨɝɨɣ ɬɢɩɢɡɚɰɢɟɣ, ɷɬɨ ɩɨɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɞɨɫɬɚɬɨɱɧɨ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɨɲɢɛɨɤ ɟɳɟ ɧɚ ɷɬɚɩɟ ɤɨɦɩɢɥɹɰɢɢ ɢ ɫɛɨɪɤɢ 

ɩɪɨɝɪɚɦɦɵ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɫɤɪɢɩɬɨɜɵɟ ɹɡɵɤɢ ɫ ɞɢɧɚɦɢɱɟɫɤɨɣ ɬɢɩɢɡɚɰɢɟɣ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɧɟ ɛɭɞɭɬ. ɉɪɢ ɜɵɛɨɪɟ ɹɡɵɤɚ ɫɬɨɢɬ ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɪɹɞ 

ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɨɜ: 
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1. Ɂɪɟɥɨɫɬɶ ɹɡɵɤɚ – ɟɫɥɢ ɹɡɵɤ ɭɠɟ ɞɨɫɬɚɬɨɱɧɨ ɡɪɟɥɵɣ, ɢ ɩɪɢ ɷɬɨɦ ɧɟ 

ɬɟɪɹɟɬ ɫɜɨɟɣ ɩɨɩɭɥɹɪɧɨɫɬɶ, ɬɨ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɟɝɨ ɫɬɚɛɢɥɶɧɨɫɬɢ ɢ ɨɛɪɚɬɧɨɣ 

ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 

2. ɋɨɨɛɳɟɫɬɜɨ ɩɪɨɝɪɚɦɦɢɫɬɨɜ, ɢɫɩɨɥɶɡɭɸɳɢɯ ɹɡɵɤ, ɢɧɵɦɢ ɫɥɨɜɚɦɢ – ɟɝɨ 

ɩɨɩɭɥɹɪɧɨɫɬɶ. ȿɫɥɢ ɹɡɵɤ ɩɨɩɭɥɹɪɟɧ, ɟɫɬɶ ɦɧɨɝɨ ɢɧɮɨɪɦɚɰɢɢ ɜ ɜɢɞɟ ɤɧɢɝ, 

ɫɬɚɬɟɣ ɜ ɢɧɬɟɪɧɟɬɟ ɢ ɜɢɞɟɨ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɨɛɥɟɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɹɡɵɤɚ ɛɭɞɟɬ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɨ ɧɚɣɬɢ ɢɧɮɨɪɦɚɰɢɸ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. 

3. Ȼɨɝɚɬɫɬɜɨ ɜɧɭɬɪɟɧɧɟɣ ɛɢɛɥɢɨɬɟɤɢ. Ȼɨɝɚɬɚɹ ɜɧɭɬɪɟɧɧɹɹ ɛɢɛɥɢɨɬɟɤɚ 

ɩɨɡɜɨɥɢɬ ɫɷɤɨɧɨɦɢɬɶ ɜɪɟɦɹ ɧɚ ɪɚɡɪɚɛɨɬɤɟ ɨɱɟɜɢɞɧɵɯ ɜɟɳɟɣ, ɛɭɞɟɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɫɪɚɡɭ ɢɫɩɨɥɶɡɨɜɚɬɶ ɝɨɬɨɜɵɟ ɤɨɦɩɨɧɟɧɬɵ ɹɡɵɤɚ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ 

ɢ ɩɨɞɞɟɪɠɢɜɚɟɦɵɟ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɦɢ ɫɩɟɰɢɚɥɢɫɬɚɦɢ. 

4. ɋɤɨɪɨɫɬɶ ɪɚɛɨɬɵ. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 3 

ɩɪɟɬɟɧɞɟɧɬɨɜ: 

1.  ɋ++ (ɱɢɬɚɟɬɫɹ ɤɚɤ ɋɢ ɉɥɸɫ ɉɥɸɫ) – ɤɨɦɩɢɥɢɪɭɟɦɵɣ, ɫɬɚɬɢɱɟɫɤɢ 

ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

2. Java (ɱɢɬɚɟɬɫɹ ɤɚɤ Ⱦɠɚɜɚ) – ɫɬɪɨɝɨ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. 

3. C# (ɱɢɬɚɟɬɫɹ ɤɚɤ ɋɢ ɒɚɪɩ) – ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ȼɫɟ ɬɪɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɹɡɵɤɚ ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ 

ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C++, ɧɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, 

ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɥɨɠɧɵɦ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɶɲɢɯ ɩɪɨɝɪɚɦɦ. ɍ ɧɟɝɨ ɨɱɟɧɶ 

ɛɨɥɶɲɨɟ ɫɨɨɛɳɟɫɬɜɨ ɩɪɨɝɪɚɦɦɢɫɬɨɜ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɩɨ ɧɟɦɭ ɟɫɬɶ ɨɱɟɧɶ ɦɧɨɝɨ 

ɦɚɬɟɪɢɚɥɨɜ, ɧɨ ɢɡ-ɡɚ ɫɜɨɟɣ ɫɥɨɠɧɨɫɬɢ ɨɧ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɬɟɪɹɟɬ ɪɵɧɨɤ ɜ 

ɩɨɥɶɡɭ ɛɨɥɟɟ ɫɨɜɪɟɦɟɧɧɵɯ ɹɡɵɤɨɜ ɜɪɨɞɟ Java ɢ C#, ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɨɧ ɜɵɛɪɚɧ 

ɧɟ ɛɭɞɟɬ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ Java ɜ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɥɢɞɟɪɨɦ ɜ 

ɪɚɡɪɚɛɨɬɤɟ ɫɟɪɜɟɪɧɵɯ ɩɪɢɥɨɠɟɧɢɣ ɧɚ ɪɵɧɤɟ. ɋɨɝɥɚɫɧɨ ɪɚɡɥɢɱɧɵɦ ɪɟɣɬɢɧɝɚɦ, 
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Java ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɩɨɩɭɥɹɪɧɵɦ ɹɡɵɤɨɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɜ ɦɢɪɟ ɫɪɟɞɢ ɜɫɟɯ 

ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȼɫɟ ɤɪɭɩɧɵɟ ɜɵɫɨɤɨɧɚɝɪɭɠɟɧɧɵɟ ɫɨɜɪɟɦɟɧɧɵɟ 

ɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɸɬ ɷɬɨɬ ɹɡɵɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ, ɜɤɥɸɱɚɹ ɛɚɧɤɢ ɢ ɛɢɪɠɢ. 

Ⱦɚɧɧɵɣ ɹɡɵɤ ɞɨɫɬɚɬɨɱɧɨ ɛɵɫɬɪɨ ɪɚɛɨɬɚɟɬ, ɩɨ ɧɟɦɭ ɟɫɬɶ ɨɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɬɜɟɬɵ ɧɚ ɜɫɟ ɜɨɩɪɨɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɪɚɛɨɬɟ. 

Ɍɚɤɠɟ ɨɧ ɢɦɟɟɬ ɨɱɟɧɶ ɛɨɝɚɬɭɸ ɛɢɛɥɢɨɬɟɤɭ ɤɥɚɫɫɨɜ, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɟɳɟ ɛɨɥɟɟ 

ɩɪɢɜɥɟɤɚɬɟɥɶɧɵɦ. 

əɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ C# – ɫɚɦɵɣ ɦɨɥɨɞɨɣ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ. ȿɝɨ 

ɫɢɧɬɚɤɫɢɫ ɨɱɟɧɶ ɩɨɯɨɠ ɧɚ ɫɢɧɬɚɤɫɢɫ Java, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɬɨɝɨ 

ɹɡɵɤɚ ɪɚɡɪɚɛɨɬɱɢɤɢ ɜɨ ɦɧɨɝɨɦ ɨɩɢɪɚɥɢɫɶ ɧɚ ɨɩɵɬ ɤɨɦɚɧɞɵ, ɪɚɡɪɚɛɚɬɵɜɚɸɳɟɣ 

Java. Ɉɧ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɦ ɩɨɩɭɥɹɪɧɵɯ ɹɡɵɤɨɜ, ɧɨ ɢɧɮɨɪɦɚɰɢɢ ɨ 

ɧɟɦ ɜ ɢɧɬɟɪɧɟɬɟ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɶɲɟ, ɱɟɦ ɩɨ ɞɜɭɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ ɹɡɵɤɚ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. 

ȼɵɜɨɞ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ 

ɜɵɛɪɚɧ ɹɡɵɤ Java. 

 

1.5.3 ȼɵɛɨɪ ɛɢɛɥɢɨɬɟɤ ɢ ɮɪɟɣɦɜɨɪɤɨɜ 

 

Ɍɚɤ ɤɚɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɚɤɢɟ ɹɡɵɤɢ ɤɚɤ 

HTML, CSS ɢ JavaScript, ɚ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥ ɜɵɛɪɚɧ 

ɹɡɵɤ Java, ɬɨ ɜɵɛɢɪɚɬɶ ɛɢɛɥɢɨɬɟɤɢ ɢ ɮɪɟɣɦɜɨɪɤɢ ɧɭɠɧɨ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜ 

ɪɚɦɤɚɯ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɬɟɯɧɨɥɨɝɢɣ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɛɢɛɥɢɨɬɟɤɢ: 

1. ReactJS – JavaScript-ɛɢɛɥɢɨɬɟɤɚ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɯ ɢɧɬɟɪɮɟɣɫɨɜ. Ɋɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ 

ɤɨɦɩɚɧɢɟɣ Facebook [4]. 

2. Redux – JavaScript-ɛɢɛɥɢɨɬɟɤɚ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɫɨɫɬɨɹɧɢɟɦ ɩɪɢɥɨɠɟɧɢɹ. 

4. WebPack – ɫɛɨɪɳɢɤ ɦɨɞɭɥɟɣ JavaScript ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. 
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5. NodeJS – ɩɪɨɝɪɚɦɦɧɚɹ ɩɥɚɬɮɨɪɦɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɡɚɩɭɫɤɚɬɶ JavaScript 

ɜɧɟ ɛɪɚɭɡɟɪɚ. 

6. Axios – JavaScript-ɛɢɛɥɢɨɬɟɤɚ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɬɩɪɚɜɤɢ HTTP ɡɚɩɪɨɫɨɜ. Ȼɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɩɟɪɟɞɚɱɢ 

ɡɚɩɪɨɫɨɜ ɧɚ ɫɟɪɜɟɪ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɟɪɜɟɪɧɨɣ ɱɚɫɬɢ ɛɭɞɭɬ ɢɫɩɨɥɶɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ 

ɛɢɛɥɢɨɬɟɤɢ ɢ ɮɪɟɣɦɜɨɪɤɢ: 

1. Spring Framework – ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɮɪɟɣɦɜɨɪɤ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ 

ɤɨɞɨɦ ɞɥɹ Java-ɩɥɚɬɮɨɪɦɵ [5]. 

2. Spring Data JPA – ɪɟɚɥɢɡɚɰɢɹ ɫɩɟɰɢɮɢɤɚɰɢɢ JPA, ɫɨɡɞɚɧɧɨɣ ɤɨɦɩɚɧɢɟɣ 

Oracle ɞɥɹ ɷɤɨɫɢɫɬɟɦɵ Java. ɋɥɭɠɢɬ ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. ɉɨɞ 

ɤɚɩɨɬɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ORM Hibernate. 

3. Spring Security — ɷɬɨ Java/Java EE ɮɪɟɣɦɜɨɪɤ, ɩɪɟɞɨɫɬɚɜɥɹɸɳɢɣ 

ɦɟɯɚɧɢɡɦɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɚɜɬɨɪɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɟ 

ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɢɥɨɠɟɧɢɣ, 

ɫɨɡɞɚɧɧɵɯ ɫ ɩɨɦɨɳɶɸ Spring Framework [6]. 

5. Apache Tomcat - ɜɟɛ-ɫɟɪɜɟɪ ɞɥɹ ɡɚɩɭɫɤɚ Java-ɫɟɪɜɥɟɬɨɜ, ɨɫɧɨɜɚɧ ɧɚ ɜɟɛ-

ɫɟɪɜɟɪɟ Apache. 

6. Hibernate – ORM ɞɥɹ Java. ɋɥɭɠɢɬ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɪɟɥɹɰɢɨɧɧɵɯ 

ɬɚɛɥɢɰ ɜ ɨɛɴɟɤɬɵ Java ɢ ɧɚɨɛɨɪɨɬ. Ȼɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɜ ɜɢɞɟ Spring Data JPA 

[7]. 

Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɢɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɫɪɟɞɚ 

ɪɚɡɪɚɛɨɬɤɢ WebStorm, ɪɚɡɪɚɛɨɬɚɧɧɚɹ ɤɨɦɩɚɧɢɟɣ JetBrains. Ⱦɚɧɧɚɹ ɫɪɟɞɚ 

ɪɚɡɪɚɛɨɬɤɢ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɫɬɚɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ ɤɨɞɚ, ɤɨɬɨɪɵɣ ɩɨɦɨɝɚɟɬ 

ɢɫɩɪɚɜɥɹɬɶ ɬɢɩɢɱɧɵɟ ɨɲɢɛɤɢ ɜ ɤɨɞɟ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɩɨ 

ɧɟɜɧɢɦɚɬɟɥɶɧɨɫɬɢ. Ɍɚɤɠɟ ɫɪɟɞɚ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɤɨɧɮɢɝɭɪɚɰɢɢ 

ɞɥɹ ɡɚɩɭɫɤɚ ɩɪɨɟɤɬɚ, ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɨɬɥɚɞɱɢɤ ɢ ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɩɨɥɟɡɧɵɯ 

ɮɭɧɤɰɢɣ. Ɉɫɧɨɜɚɧɚ ɧɚ ɞɜɢɠɤɟ IDEA. 
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1.5.4 ȼɵɛɨɪ ɩɨɫɬɨɹɧɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ 

 

ȼ ɤɚɱɟɫɬɜɟ ɩɨɫɬɨɹɧɧɨɝɨ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɛɵɥɚ ɜɵɛɪɚɧɚ ɪɟɥɹɰɢɨɧɧɚɹ 

ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ PostgreSQL. Ⱦɚɧɧɚɹ ɋɍȻȾ ɹɜɥɹɟɬɫɹ 

ɛɟɫɩɥɚɬɧɨɣ, ɢɦɟɟɬ ɨɱɟɧɶ ɛɵɫɬɪɭɸ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 

ɦɚɫɲɬɚɛɢɪɨɜɚɬɶɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɪɟɩɥɢɰɢɪɨɜɚɧɢɹ, ɬɚɤ ɠɟ ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ACID-ɬɪɚɧɡɚɤɰɢɢ [8]. 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ ɩɥɚɝɢɧ, ɜɫɬɪɨɟɧɧɵɣ ɜ ɫɪɟɞɭ 

ɪɚɡɪɚɛɨɬɤɢ Intellij IDEA, ɜ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɚɪɚɛɨɬɤɢ ɞɪɭɝɨɣ IDE 

ɤɨɦɩɚɧɢɢ JetBrains – Data Grip. Ⱦɚɧɧɵɣ ɩɥɚɝɢɧ ɩɨɡɜɨɥɹɟɬ ɨɬɤɪɵɜɚɬɶ ɫɪɚɡɭ 

ɧɟɫɤɨɥɶɤɨ ɩɨɞɤɥɸɱɟɧɢɣ ɤ ɪɚɡɧɵɦ ɛɚɡɚɦ ɞɚɧɧɵɯ, ɢɦɟɟɬ ɭɞɨɛɧɭɸ ɧɚɜɢɝɚɰɢɸ, 

ɭɦɟɟɬ ɞɟɥɚɬɶ ɞɚɦɩɵ ɛɚɡ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɭɸ ɤɨɧɫɨɥɶ ɫ 

ɮɭɧɤɰɢɹɦɢ ɚɜɬɨɞɨɩɨɥɧɟɧɢɹ ɫ ɚɧɚɥɢɡɨɦ ɫɯɟɦɵ ɬɟɤɭɳɟɣ ɛɚɡɵ ɞɚɧɧɵɯ. Ɍɚɤɠɟ 

ɞɚɧɧɵɣ ɩɥɚɝɢɧ ɩɨɞɞɟɪɠɢɜɚɟɬ ɛɨɥɶɲɢɧɫɬɜɨ ɫɨɜɪɟɦɟɧɧɵɯ SQL-ɞɢɚɥɟɤɬɨɜ. 

 

1.5.5 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ 

 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ (ɨɬ ɚɧɝɥ. Version Control System, VCS ɢɥɢ 

Revision Control System) — ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɪɚɛɨɬɵ ɫ 

ɢɡɦɟɧɹɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɟɣ. ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɜɟɪɫɢɹɦɢ ɩɨɡɜɨɥɹɟɬ ɯɪɚɧɢɬɶ 

ɧɟɫɤɨɥɶɤɨ ɜɟɪɫɢɣ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɞɨɤɭɦɟɧɬɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 

ɜɨɡɜɪɚɳɚɬɶɫɹ ɤ ɛɨɥɟɟ ɪɚɧɧɢɦ ɜɟɪɫɢɹɦ, ɨɩɪɟɞɟɥɹɬɶ, ɤɬɨ ɢ ɤɨɝɞɚ ɫɞɟɥɚɥ ɬɨ ɢɥɢ 

ɢɧɨɟ ɢɡɦɟɧɟɧɢɟ, ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

Ⱦɟ-ɮɚɤɬɨ ɫɬɚɧɞɚɪɬɨɦ ɫɬɚɥɚ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ Git, ɪɚɡɪɚɛɨɬɚɧɧɚɹ 

ɢɡɜɟɫɬɧɵɦ ɩɪɨɝɪɚɦɦɢɫɬɨɦ Ʌɢɧɭɫɨɦ Ɍɨɪɜɚɥɶɞɫɨɦ, ɚɜɬɨɪɨɦ ɹɞɪɚ ɨɩɟɪɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ Linux. 

Ɍɚɤɠɟ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɨɛɟɪɬɤɚ ɩɨɜɟɪɯ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ Git – 

GitHub. GitHub – ɷɬɨ ɤɪɭɩɧɟɣɲɢɣ ɜɟɛ-ɫɟɪɜɢɫ ɞɥɹ ɯɨɫɬɢɧɝɚ IT-ɩɪɨɟɤɬɨɜ ɢ ɢɯ 

ɫɨɜɦɟɫɬɧɨɣ ɪɚɡɪɚɛɨɬɤɢ.  

Ɍɚɤɠɟ ɧɟɦɚɥɭɸ ɪɨɥɶ ɞɚɧɧɵɣ ɫɟɪɜɢɫ ɫɵɝɪɚɟɬ ɩɪɢ ɪɚɛɨɬɟ ɫ CI/CD 
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ɫɟɪɜɟɪɨɦ. 

  

1.5.6 ȼɵɛɨɪ ɫɟɪɜɟɪɚ CI/CD 

 

CI – ɩɪɚɤɬɢɤɚ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɤɨɬɨɪɚɹ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɫɬɨɹɧɧɨɦ ɫɥɢɹɧɢɢ ɪɚɛɨɱɢɯ ɤɨɩɢɣ ɜ ɨɛɳɭɸ ɨɫɧɨɜɧɭɸ ɜɟɬɜɶ 

ɪɚɡɪɚɛɨɬɤɢ (ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɪɚɡ ɜ ɞɟɧɶ) ɢ ɜɵɩɨɥɧɟɧɢɢ ɱɚɫɬɵɯ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɛɨɪɨɤ ɩɪɨɟɤɬɚ ɞɥɹ ɫɤɨɪɟɣɲɟɝɨ ɜɵɹɜɥɟɧɢɹ 

ɩɨɬɟɧɰɢɚɥɶɧɵɯ ɞɟɮɟɤɬɨɜ ɢ ɪɟɲɟɧɢɹ ɢɧɬɟɝɪɚɰɢɨɧɧɵɯ ɩɪɨɛɥɟɦ. 

CD – ɷɬɨ ɩɨɞɯɨɞ ɤ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɪɨɬɤɢɦɢ ɢɬɟɪɚɰɢɹɦɢ, ɝɚɪɚɧɬɢɪɭɹ, 

ɱɬɨ ɉɈ ɹɜɥɹɟɬɫɹ ɫɬɚɛɢɥɶɧɵɦ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɟɪɟɞɚɧɨ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɜ ɥɸɛɨɟ 

ɜɪɟɦɹ, ɚ ɩɟɪɟɞɚɱɚ ɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɜɪɭɱɧɭɸ. 

Ɉɛɟ ɩɪɚɤɬɢɤɢ ɨɬɧɨɫɹɬɫɹ ɤ ɦɟɬɨɞɨɥɨɝɢɢ DevOps, ɤɨɬɨɪɚɹ ɜ ɩɨɫɥɟɞɧɟɟ 

ɜɪɟɦɹ ɫɬɚɥɚ ɨɱɟɧɶ ɩɨɩɭɥɹɪɧɚ ɛɥɚɝɨɞɚɪɹ ɦɨɞɟ ɧɚ ɦɢɤɪɨɫɟɪɜɢɫɧɭɸ ɚɪɯɢɬɟɤɬɭɪɭ.  

ɋɚɦɵɦ ɩɪɨɫɬɵɦ ɢ ɨɱɟɜɢɞɧɵɦ ɜɚɪɢɚɧɬɨɦ ɜ ɞɚɧɧɨɦ ɩɭɧɤɬɟ ɹɜɥɹɟɬɫɹ 

ɫɟɪɜɟɪ ɧɟɩɪɟɪɵɜɧɨɣ ɢɧɬɟɝɪɚɰɢɢ Jenkins.  

Ⱦɚɧɧɵɣ ɩɪɨɞɭɤɬ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɵɦ, ɢɦɟɟɬ ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ, 

ɨɱɟɧɶ ɩɪɨɫɬɨ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɢ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɩɥɚɝɢɧɨɜ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ 

ɪɚɫɲɢɪɢɬɶ ɮɭɧɤɰɢɨɧɚɥ. 

Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɉɈ ɩɨɡɜɨɥɢɬ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫɵ ɫɛɨɪɤɢ ɢ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɂɋ. 

 

1.6 ɋɯɟɦɚ 
ɜɡɚɢɦɨ
ɞɟɣɫɬɜ
ɢɹ 
ɩɨɥɶɡɨ
ɜɚɬɟɥɹ 
ɫ 
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ɫɢɫɬɟɦ

ɨɣ 

 

ɑɬɨɛɵ ɩɨɧɹɬɶ, ɤɚɤ ɢɦɟɧɧɨ ɛɭɞɭɬ ɩɟɪɟɬɟɤɚɬɶ ɞɚɧɧɵɟ ɜɧɭɬɪɢ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ, ɩɨɫɬɪɨɢɦ ɞɢɚɝɪɚɦɦɭ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ DFD, ɤɨɬɨɪɚɹ 

ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 

 

 

 

Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɩɨɬɨɤɨɜ ɞɚɧɧɵɯ DFD 

 

ɇɚ ɞɢɚɝɪɚɦɦɟ ɩɪɟɞɫɬɚɜɥɟɧ ɩɪɨɰɟɫɫ ɪɟɝɢɫɬɪɚɰɢɢ ɜ ɫɢɫɬɟɦɟ, ɚɜɬɨɪɢɡɚɰɢɢ ɜ 

ɫɢɫɬɟɦɟ ɢ ɡɚɧɟɫɟɧɢɹ ɨɲɢɛɤɢ ɜ ɫɢɫɬɟɦɭ. ɇɚ ɞɢɚɝɪɚɦɦɟ ɢɡɨɛɪɚɠɟɧɵ 8 ɩɪɨɰɟɫɫɨɜ:  

1. Ⱥɜɬɨɪɢɡɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

2. Ɋɟɝɢɫɬɪɚɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

3. Ɂɚɧɟɫɟɧɢɟ ɨɲɢɛɤɢ ɜ ɫɢɫɬɟɦɭ. 

4. Ⱥɜɬɨɪɢɡɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ. 
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5. Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

6. Ɂɚɧɟɫɬɢ ɨɲɢɛɤɭ ɜ ɫɢɫɬɟɦɭ.  

7. Ɉɩɨɜɟɳɟɧɢɟ ɩɪɨɝɪɚɦɦɢɫɬɚ ɨ ɧɨɜɨɣ ɨɲɢɛɤɟ. 

8. Ɉɩɨɜɟɳɟɧɢɟ ɬɟɫɬɢɪɨɜɳɢɤɚ ɨɛ ɢɫɩɪɚɜɥɟɧɧɨɣ ɨɲɢɛɤɟ. 

Ⱦɜɟ ɜɧɟɲɧɢɟ ɫɭɳɧɨɫɬɢ: 

1. Ɍɟɫɬɢɪɨɜɳɢɤ. 

2. ɋɟɪɜɟɪ. 

ɂ ɞɜɚ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ: 

1. Ȼɚɡɚ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ. 

2. Ȼɚɡɚ ɞɚɧɧɵɯ ɨɲɢɛɨɤ. 

Ɍɚɤɠɟ, ɱɬɨɛɵ ɥɭɱɲɟ ɩɨɧɹɬɶ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫɦɨɠɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ 

ɫ ɫɢɫɬɟɦɨɣ, ɩɨɫɬɪɨɢɦ ɞɢɚɝɪɚɦɦɭ IDEF3, ɤɨɬɨɪɚɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɢɫɭɧɤɟ Ⱥ.1 ɜ 

ɞɜɭɯ ɱɚɫɬɹɯ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 

 

1.7 ȼɵɜɨɞ
ɵ ɩɨ 
ɪɚɡɞɟɥ
ɭ 
«Ⱥɧɚɥ
ɢɡ 
ɩɪɟɞɦɟ
ɬɧɨɣ 
ɨɛɥɚɫɬ
ɢ» 

 

ȼ ɩɟɪɜɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɢɫɚɧɚ 

ɨɫɧɨɜɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɏɌɂ – ɮɢɥɢɚɥ ɋɎɍ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ 

ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ. 

ɉɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ 

ɧɚɥɢɱɢɟ ɨɲɢɛɨɤ, ɩɨɫɬɪɨɟɧɵ ɞɢɚɝɪɚɦɦɵ  ɜ ɧɨɬɚɰɢɢ IDEF0.  ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧ 
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ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɞɟɤɨɦɩɨɡɢɰɢɟɣ ɜ ɜɢɞɟ 

ɞɢɚɝɪɚɦɦ IDEF0 ɜɩɥɨɬɶ ɞɨ ɭɪɨɜɧɹ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɚɧɧɚɹ 

ɫɢɫɬɟɦɚ.  

ɉɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɨ ɜɵɛɨɪɟ ɤɥɢɟɧɬ-ɫɟɪɜɟɪɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ. Ɉɩɢɫɵɜɚɸɬɫɹ 

ɦɨɞɟɥɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɞɢɚɝɪɚɦɦ ɜ ɧɨɬɚɰɢɹɯ IDEF0, 

IDEF3, DFD. 

ȼɵɩɨɥɧɟɧ ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. Ɉɩɪɟɞɟɥɟɧɵ 

ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɬɚɤɢɟ ɤɚɤ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɛɢɛɥɢɨɬɟɤɢ, 

ɮɪɟɣɦɜɨɪɤɢ, ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 

 

2 Ɉɩɢɫɚɧɢɟ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ 
ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 

 

2.1 ɀɢɡɧɟ
ɧɧɵɣ 
ɰɢɤɥ 
ɪɚɡɪɚɛ
ɨɬɤɢ 
ɫɢɫɬɟɦ
ɵ 
ɨɬɫɥɟɠ
ɢɜɚɧɢ
ɹ 
ɨɲɢɛɨ
ɤ ɜ 
ɩɪɨɝɪɚ
ɦɦɧɵɯ 
ɩɪɨɞɭɤ
ɬɚɯ 
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Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɜɵɛɪɚɧɚ ɦɟɬɨɞɨɥɨɝɢɹ Agile, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɜɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢ ɫɢɫɬɟɦɵ.  

ɉɪɢɧɰɢɩɵ Agile: 

1. Ɂɚɞɚɱɚ ɜɵɫɲɟɝɨ ɩɪɢɨɪɢɬɟɬɚ — ɪɟɝɭɥɹɪɧɨ ɢ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ 

ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɡɚɤɚɡɱɢɤɚ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɟɦɭ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ. 

2. ɍɱɢɬɵɜɚɬɶ, ɱɬɨ ɬɪɟɛɨɜɚɧɢɹ ɦɨɝɭɬ ɢɡɦɟɧɢɬɶɫɹ ɧɚ ɥɸɛɨɦ ɷɬɚɩɟ 

ɪɚɡɪɚɛɨɬɤɢ. ȿɫɥɢ ɢɡɦɟɧɟɧɢɹ ɛɵɫɬɪɨ ɜɧɨɫɹɬɫɹ ɜ ɩɪɨɟɤɬ, ɡɚɤɚɡɱɢɤ ɦɨɠɟɬ 

ɩɨɥɭɱɢɬɶ ɤɨɧɤɭɪɟɧɬɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ. 

3. ȼɵɩɭɫɤɚɬɶ ɜɟɪɫɢɢ ɝɨɬɨɜɨɣ ɩɪɨɝɪɚɦɦɵ ɤɚɤ ɦɨɠɧɨ ɱɚɳɟ — ɫ 

ɩɪɨɦɟɠɭɬɤɨɦ ɨɬ ɞɜɭɯ ɧɟɞɟɥɶ ɞɨ ɞɜɭɯ ɦɟɫɹɰɟɜ. 

4. ȿɠɟɞɧɟɜɧɨ ɜɦɟɫɬɟ ɪɚɛɨɬɚɬɶ ɧɚɞ ɩɪɨɟɤɬɨɦ — ɪɚɡɪɚɛɨɬɱɢɤɚɦ ɢ 

ɡɚɤɚɡɱɢɤɚɦ. 

5. ɉɨɪɭɱɢɬɶ ɪɚɛɨɬɭ ɦɨɬɢɜɢɪɨɜɚɧɧɵɦ ɩɪɨɮɟɫɫɢɨɧɚɥɚɦ. Ɉɛɟɫɩɟɱɢɬɶ 

ɩɨɞɞɟɪɠɤɭ ɢ ɭɫɥɨɜɢɹ, ɞɨɜɟɪɢɬɶɫɹ ɢɦ — ɢ ɪɚɛɨɬɚ ɛɭɞɟɬ ɫɞɟɥɚɧɚ. 

6. Ɉɛɳɚɬɶɫɹ ɧɚɩɪɹɦɭɸ — ɷɬɨ ɫɚɦɵɣ ɷɮɮɟɤɬɢɜɧɵɣ ɫɩɨɫɨɛ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɧɭɬɪɢ ɤɨɦɚɧɞɵ ɢ ɜɧɟ ɟɟ. 

7. ɋɱɢɬɚɬɶ ɝɥɚɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɝɪɟɫɫɚ ɪɚɛɨɬɚɸɳɢɣ ɩɪɨɞɭɤɬ. 

8. ɉɨɞɞɟɪɠɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɣ ɪɢɬɦ ɪɚɛɨɬɵ — ɤɚɫɚɟɬɫɹ ɢ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɢ 

ɡɚɤɚɡɱɢɤɨɜ. 

9. ɍɞɟɥɹɬɶ ɩɪɢɫɬɚɥɶɧɨɟ ɜɧɢɦɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɦɭ ɫɨɜɟɪɲɟɧɫɬɜɭ ɢ ɤɚɱɟɫɬɜɭ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ — ɷɬɨ ɩɨɜɵɲɚɟɬ ɝɢɛɤɨɫɬɶ ɩɪɨɟɤɬɚ. 

10. Ɇɢɧɢɦɢɡɢɪɨɜɚɬɶ ɥɢɲɧɸɸ ɪɚɛɨɬɭ. 

11. ɋɬɪɟɦɢɬɶɫɹ ɤ ɫɚɦɨɨɪɝɚɧɢɡɭɸɳɟɣɫɹ ɤɨɦɚɧɞɟ — ɜ ɧɟɣ ɪɨɠɞɚɸɬɫɹ 

ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɢ ɤɚɱɟɫɬɜɟɧɧɵɟ ɪɟɲɟɧɢɹ. 

12. ȼɫɟɦ ɭɱɚɫɬɧɢɤɚɦ ɤɨɦɚɧɞɵ — ɩɨɫɬɨɹɧɧɨ ɢɫɤɚɬɶ ɫɩɨɫɨɛɵ ɩɨɜɵɲɚɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ. 

 

2.2 ɉɪɨɟɤ
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ɬɢɪɨɜɚ

ɧɢɟ 
ɛɚɡɵ 
ɞɚɧɧɵ
ɯ 

 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ER-

ɞɢɚɝɪɚɦɦɭ ɫɭɳɧɨɫɬɟɣ. 

ɋɯɟɦɚ «ɫɭɳɧɨɫɬɶ-ɫɜɹɡɶ» (ɬɚɤɠɟ ERD ɢɥɢ ER-ɞɢɚɝɪɚɦɦɚ) — ɷɬɨ 

ɪɚɡɧɨɜɢɞɧɨɫɬɶ ɛɥɨɤ-ɫɯɟɦɵ, ɝɞɟ ɩɨɤɚɡɚɧɨ, ɤɚɤ ɪɚɡɧɵɟ «ɫɭɳɧɨɫɬɢ» (ɥɸɞɢ, 

ɨɛɴɟɤɬɵ, ɤɨɧɰɟɩɰɢɢ ɢ ɬɚɤ ɞɚɥɟɟ) ɫɜɹɡɚɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ. 

ER-ɞɢɚɝɪɚɦɦɵ ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɨɬɥɚɞɤɢ 

ɪɟɥɹɰɢɨɧɧɵɯ ɛɚɡ ɞɚɧɧɵɯ ɜ ɫɮɟɪɟ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɞɥɹ ɛɢɡɧɟɫɚ. 

ER-ɞɢɚɝɪɚɦɦɵ (ɢɥɢ ER-ɦɨɞɟɥɢ) ɩɨɥɚɝɚɸɬɫɹ ɧɚ ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɛɨɪ 

ɫɢɦɜɨɥɨɜ, ɜɤɥɸɱɚɹ ɩɪɹɦɨɭɝɨɥɶɧɢɤɢ, ɪɨɦɛɵ, ɨɜɚɥɵ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɥɢɧɢɢ, 

ɞɥɹ ɨɬɨɛɪɚɠɟɧɢɹ ɫɭɳɧɨɫɬɟɣ, ɢɯ ɚɬɪɢɛɭɬɨɜ ɢ ɫɜɹɡɟɣ.  

ɗɬɢ ɞɢɚɝɪɚɦɦɵ ɭɫɬɪɨɟɧɵ ɩɨ ɬɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ, ɱɬɨ ɢ ɝɪɚɦɦɚɬɢɱɟɫɤɢɟ 

ɫɬɪɭɤɬɭɪɵ: ɫɭɳɧɨɫɬɢ ɜɵɩɨɥɧɹɸɬ ɪɨɥɶ ɫɭɳɟɫɬɜɢɬɟɥɶɧɵɯ, ɚ ɫɜɹɡɢ — ɝɥɚɝɨɥɨɜ. 

Ⱦɢɚɝɪɚɦɦɚ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9. 

Ⱦɥɹ ɥɭɱɲɟɝɨ ɩɨɧɢɦɚɧɢɹ ɞɚɧɧɨɣ ɞɢɚɝɪɚɦɦɵ ɫɥɟɞɭɟɬ ɩɨɞɪɨɛɧɨ ɟɟ ɨɩɢɫɚɬɶ.  

Ɍɚɛɥɢɰɚ «project» ɯɪɚɧɢɬ ɜ ɫɟɛɟ ɡɚɩɢɫɢ ɨ ɩɪɨɟɤɬɚɯ, ɤɚɠɞɚɹ ɡɚɩɢɫɶ ɢɦɟɟɬ 

ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɢ ɧɚɡɜɚɧɢɟ ɩɪɨɟɤɬɚ.  

ɉɨɫɤɨɥɶɤɭ ɧɚ ɧɚɱɚɥɶɧɵɯ ɷɬɚɩɚɯ ɬɪɭɞɧɨ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɭɠɟ ɝɨɬɨɜɵɣ 

ɜɚɪɢɚɧɬ ɢ ɨɧ ɛɭɞɟɬ ɦɧɨɝɨ ɪɚɡ ɞɨɩɨɥɧɹɬɶɫɹ ɩɨ ɯɨɞɭ ɪɚɡɪɚɛɨɬɤɢ, ɬɨ ɷɬɨɝɨ ɞɥɹ 

ɧɚɱɚɥɚ ɯɜɚɬɢɬ. ɍ ɩɪɨɟɤɬɚ ɟɫɬɶ ɫɜɨɣ ɫɨɛɫɬɜɟɧɧɵɣ ɧɚɛɨɪ ɬɢɩɨɜ ɛɚɝɨɜ ɢ 

ɩɪɢɨɪɢɬɟɬɨɜ ɛɚɝɨɜ, ɡɚɩɢɫɢ ɨɛ ɷɬɢɯ ɫɭɳɧɨɫɬɹɯ ɧɚɯɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɚɯ «bug_type» 

ɢ «bug_priority» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 9 – ER-ɞɢɚɝɪɚɦɦɚ ɛɚɡɵ ɞɚɧɧɵɯ 

 

ɋɚɦɚɹ ɝɥɚɜɧɚɹ ɫɭɳɧɨɫɬɶ ɜ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ – ɷɬɨ ɨɬɱɟɬ ɨɛ ɨɲɢɛɤɟ, 

ɯɪɚɧɹɳɢɣɫɹ ɜ ɬɚɛɥɢɰɟ «bug_report». ȼ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɟɫɬɶ ɩɨɥɟ, ɤɨɬɨɪɨɟ 

ɯɪɚɧɢɬ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɩɪɨɟɤɬɚ, ɤ ɤɨɬɨɪɨɦɭ ɨɬɧɨɫɢɬɫɹ ɛɚɝ, ɢɦɹ ɛɚɝɚ ɢ ɨɩɢɫɚɧɢɟ 

ɞɥɹ ɟɝɨ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ ɫɨɡɞɚɜɲɟɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ 

ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɜɡɹɥɫɹ ɡɚ ɢɫɩɪɚɜɥɟɧɢɟ ɨɲɢɛɤɢ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɭ ɨɬɱɟɬɚ 

ɨɛ ɨɲɢɛɤɟ ɟɫɬɶ ɩɪɢɨɪɢɬɟɬ ɢ ɬɢɩ, ɨɩɢɫɚɧɧɵɟ ɪɚɧɟɟ. 

Ɍɚɤɠɟ ɭ ɤɚɠɞɨɝɨ ɩɪɨɟɤɬɚ ɟɫɬɶ ɩɨɥɶɡɨɜɚɬɟɥɢ, ɭ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɟɫɬɶ ɪɨɥɢ, ɚ 

ɪɨɥɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɷɬɨ ɥɨɝɢɱɟɫɤɢ ɫɝɪɭɩɩɢɪɨɜɚɧɧɵɟ ɪɚɡɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɢ 

ɧɚɞɟɥɹɸɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɪɚɡɥɢɱɧɵɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ. 

 

2.3 ɇɚɫɬɪɨ

ɣɤɚ 
ɪɟɩɨɡɢ
ɬɨɪɢɹ 
GitHub 
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ȼ ɤɚɱɟɫɬɜɟ ɫɢɫɬɟɦɵ ɤɨɧɬɪɨɥɹ ɜɟɪɫɢɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɨɛɳɟɩɪɢɧɹɬɵɣ Git, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ ɯɪɚɧɢɬɶ ɜɫɟ ɢɡɦɟɧɟɧɢɹ, ɜɧɟɫɟɧɧɵɟ ɜ ɪɟɩɨɡɢɬɨɪɢɣ ɜ ɜɢɞɟ 

ɤɨɦɦɢɬɨɜ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɛɵɥɚ ɞɨɩɭɳɟɧɚ ɨɲɢɛɤɚ ɢ ɬɪɟɛɭɟɬɫɹ 

«ɨɬɤɚɬɢɬɶɫɹ» ɧɚɡɚɞ – ɷɬɨ ɦɨɠɧɨ ɛɭɞɟɬ ɫɞɟɥɚɬɶ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ, ɢ ɧɟ ɩɪɢɞɟɬɫɹ 

ɜɪɭɱɧɭɸ ɜɫɟ ɩɟɪɟɩɢɫɵɜɚɬɶ ɨɛɪɚɬɧɨ. Ɍɚɤɠɟ ɦɨɠɧɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɬɶ ɧɚɞ 

ɪɚɡɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ, ɩɟɪɟɤɥɸɱɚɹɫɶ ɦɟɠɞɭ ɜɟɬɤɚɦɢ. 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ ɪɟɩɨɡɢɬɨɪɢɹ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɬɟɪɦɢɧɚɥ ɜ ɬɨɣ 

ɩɚɩɤɟ, ɝɞɟ ɛɭɞɟɬ ɩɪɨɟɤɬ ɢ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ «git init». ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɨɣ 

ɤɨɦɚɧɞɵ ɛɭɞɭɬ ɫɨɡɞɚɧɵ ɦɟɬɚɮɚɣɥɵ, ɜ ɤɨɬɨɪɵɯ ɛɭɞɭɬ ɪɟɝɢɫɬɪɢɪɨɜɚɬɶɫɹ 

ɢɡɦɟɧɟɧɢɹ ɜ ɮɚɣɥɚɯ ɩɪɨɟɤɬɚ. 

Ɍɚɤɠɟ ɛɵɥ ɫɨɡɞɚɧ ɮɚɣɥ ɫ ɧɚɡɜɚɧɢɟɦ «.gitignore» ɜ ɤɨɪɧɟ ɩɪɨɟɤɬɚ, ɜ 

ɤɨɬɨɪɨɦ ɭɤɚɡɚɧɵ ɮɚɣɥɵ ɢ ɞɢɪɟɤɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ ɢɧɞɟɤɫɢɪɨɜɚɬɶɫɹ 

ɝɢɬɨɦ. ɋɨɞɟɪɠɢɦɨɟ ɞɚɧɧɵɯ ɩɚɩɨɤ ɢ ɮɚɣɥɵ ɧɟ ɛɭɞɭɬ ɨɬɩɪɚɜɥɹɬɶɫɹ ɜ ɭɞɚɥɟɧɧɵɣ 

ɪɟɩɨɡɢɬɨɪɢɣ. ȼ ɞɚɧɧɨɦ ɤɨɧɮɢɝ-ɮɚɣɥɟ ɫɥɟɞɭɟɬ ɩɪɨɩɢɫɚɬɶ ɬɟ ɮɚɣɥɵ ɢ 

ɞɢɪɟɤɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɧɟ ɨɬɧɨɫɹɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɪɚɡɪɚɛɨɬɤɟ, ɬɚɤɢɟ ɤɚɤ 

ɫɛɨɪɤɢ, ɪɟɡɭɥɶɬɚɬɵ ɨɬɪɚɛɨɬɤɢ ɬɟɫɬɨɜ, ɧɨ ɩɪɢ ɷɬɨɦ ɦɨɝɭɬ ɛɵɬɶ ɜɨɫɩɪɨɢɡɜɟɞɟɧɵ 

ɡɚɧɨɜɨ ɢɯ ɢɫɯɨɞɧɵɯ ɤɨɞɨɜ. Ʉɨɞ ɞɚɧɧɨɝɨ ɮɚɣɥɚ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 10. 

Ɋɚɫɫɦɨɬɪɢɦ ɫɨɞɟɪɠɢɦɨɟ ɞɚɧɧɨɝɨ ɮɚɣɥɚ ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ. 

ȼ ɫɬɪɨɤɚɯ 1-6 ɨɩɢɫɚɧɵ ɮɚɣɥɵ ɢ ɩɚɩɤɢ ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɫɬɟɦɨɣ ɫɛɨɪɤɢ 

Gradle. ȼ ɞɚɧɧɵɯ ɫɬɪɨɤɚɯ ɨɩɢɫɚɧɵ ɜɫɟ ɮɚɣɥɵ ɢ ɩɚɩɤɢ, ɝɟɧɟɪɢɪɭɸɬɫɹ ɜɨ ɜɪɟɦɹ 

ɫɛɨɪɤɢ ɩɪɨɟɤɬɚ. 

ɋɬɪɨɤɢ 8-18 ɨɬɧɨɫɹɬɫɹ ɤ ɮɚɣɥɚɦ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɫɨɡɞɚɧɵ, ɟɫɥɢ ɨɬɤɪɵɬɶ 

ɤɨɞ ɩɪɨɟɤɬɚ ɜ ɫɪɟɞɟ ɪɚɡɪɚɛɨɬɤɢ Spring Tool Suite. 

ɋɬɪɨɤɢ 20-28 ɨɬɧɨɫɹɬɫɹ ɤ ɮɚɣɥɚɦ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɟɬ ɫɪɟɞɚ ɪɚɡɪɚɛɨɬɤɢ 

Intellij IDEA. Ɉɧɢ ɧɭɠɧɵ ɞɥɹ ɪɚɛɨɬɵ ɩɪɨɝɪɚɦɦɵ, ɧɨ ɯɪɚɧɢɬɶ ɢɯ ɜ ɪɟɩɨɡɢɬɨɪɢɢ 

ɧɟ ɫɬɨɢɬ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɧɟ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɢɫɯɨɞɧɵɣ ɤɨɞ ɩɪɨɟɤɬɚ. 

ɋɬɪɨɤɢ 30-35 ɢɫɤɥɸɱɚɸɬ ɢɡ ɢɧɞɟɤɫɚɰɢɢ ɮɚɣɥɵ ɢ ɩɚɩɤɢ ɫɪɟɞɵ ɪɚɡɪɚɛɨɬɤɢ 

NetBeans. 

ɋɬɪɨɤɢ 37-38 ɨɬɧɨɫɹɬɫɹ ɤ ɬɟɤɫɬɨɜɨɦɭ ɪɟɞɚɤɬɨɪɭ Visual Studio Code, 

ɤɨɬɨɪɵɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɧɚɩɢɫɚɧɢɹ ɤɨɞɚ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ. 
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ɋɬɪɨɤɢ 40-44 ɢɫɤɥɸɱɚɸɬ ɢɧɞɟɤɫɢɪɨɜɚɧɢɟ ɛɢɛɥɢɨɬɟɤ, ɤɨɬɨɪɵɟ ɧɭɠɧɵ ɞɥɹ 

ɫɛɨɪɤɢ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɮɚɣɥɵ ɫɛɨɪɨɤ, ɩɨɫɤɨɥɶɤɭ ɢɯ ɜɫɟɝɞɚ ɦɨɠɧɨ ɜɨɫɫɨɡɞɚɬɶ 

ɢɡ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. 
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Ɋɢɫɭɧɨɤ 10 – ɋɨɞɟɪɠɢɦɨɟ ɮɚɣɥɚ gitignore 

 

Ⱦɥɹ ɭɞɚɥɟɧɧɨɝɨ ɯɪɚɧɟɧɢɹ ɪɟɩɨɡɢɬɨɪɢɹ ɛɵɥ ɜɵɛɪɚɧ ɤɪɭɩɧɟɣɲɢɣ ɜ ɦɢɪɟ 

ɜɟɛ-ɫɟɪɜɢɫ ɞɥɹ ɯɨɫɬɢɧɝɚ IT-ɩɪɨɟɤɬɨɜ – GitHub. ɋɬɪɚɧɢɰɚ ɪɟɩɨɡɢɬɨɪɢɹ ɩɨɤɚɡɚɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 11. 

 

 

 

Ɋɢɫɭɧɨɤ 11 – Ɋɟɩɨɡɢɬɨɪɢɣ ɩɪɨɟɤɬɚ ɧɚ GitHub 

 

ȼɫɹ ɪɚɛɨɬɚ ɧɚɞ ɩɪɨɟɤɬɨɦ ɜɟɞɟɬɫɹ ɱɟɪɟɡ ɭɞɚɥɟɧɧɵɣ ɪɟɩɨɡɢɬɨɪɢɣ, ɱɬɨ 

ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɧɚɪɚɛɨɬɤɚɦ ɢɡ ɥɸɛɨɝɨ ɦɟɫɬɚ, ɝɞɟ ɟɫɬɶ ɞɨɫɬɭɩ ɜ 

ɢɧɬɟɪɧɟɬ. 

Ɉɞɧɨɣ ɢɡ ɨɫɨɛɵɯ ɩɨɥɟɡɧɵɯ ɮɭɧɤɰɢɣ ɞɚɧɧɨɝɨ ɫɟɪɜɢɫɚ ɹɜɥɹɟɬɫɹ ɭɞɨɛɧɵɣ 

ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ Pull Request’s, ɱɬɨ ɞɚɟɬ ɦɧɨɝɨ ɜɨɡɦɨɠɧɨɫɬɟɣ ɩɪɢ 

ɤɨɦɚɧɞɧɨɣ ɪɚɛɨɬɟ ɧɚɞ ɩɪɨɟɤɬɨɦ. Ⱦɚɧɧɵɣ ɮɭɧɤɰɢɨɧɚɥ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɬɶ 

ɨɬɞɟɥɶɧɭɸ ɜɟɬɤɭ ɨɬ ɨɫɧɨɜɧɨɣ, ɜ ɤɨɬɨɪɨɣ ɛɭɞɟɬ ɪɟɚɥɢɡɨɜɚɧ ɧɨɜɵɣ ɮɭɧɤɰɢɨɧɚɥ, 

ɢɥɢ ɢɫɩɪɚɜɥɟɧɚ ɤɚɤɚɹ-ɧɢɛɭɞɶ ɨɲɢɛɤɚ. Ɂɚɬɟɦ ɛɭɞɟɬ ɫɨɡɞɚɧ Pull Request, ɤɨɬɨɪɵɣ 

ɨɡɧɚɱɚɟɬ ɧɚɦɟɪɟɧɢɟ ɫɥɢɬɶɫɹ ɫɜɨɢɦ ɢɡɦɟɧɟɧɢɹ ɫ ɨɫɧɨɜɧɨɣ ɜɟɬɤɨɣ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɤɨɦɚɧɞɟ ɪɚɛɨɬɚɬɶ ɧɚɞ ɩɪɨɟɤɬɚɦɢ ɩɚɪɚɥɥɟɥɶɧɨ, ɧɟ ɦɟɲɚɹ ɞɪɭɝ ɞɪɭɝɭ. 
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Ɍɚɤɠɟ GitHub ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɭɞɨɛɧɵɣ ɢɧɬɟɪɮɟɣɫ ɞɥɹ ɪɚɛɨɬɵ ɫ Git. ɑɟɪɟɡ 

ɧɟɝɨ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ ɢɫɬɨɪɢɸ ɤɨɦɦɢɬɨɜ. ɉɪɢɦɟɪ ɫɬɪɚɧɢɰɵ ɫ ɢɫɬɨɪɢɟɣ 

ɤɨɦɦɢɬɨɜ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 12. Ɍɚɤɠɟ ɞɚɧɧɵɣ ɫɟɪɜɢɫ ɩɨɡɜɨɥɹɟɬ ɩɨɫɦɨɬɪɟɬɶ, 

ɤɚɤɢɟ ɢɦɟɧɧɨ ɛɵɥɢ ɜɧɟɫɟɧɵ ɢɡɦɟɧɟɧɢɹ ɜ ɬɨɦ ɢɥɢ ɢɧɨɦ ɤɨɦɦɢɬɟ, ɱɬɨ ɛɵɜɚɟɬ 

ɩɨɥɟɡɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ. Ɍɚɤɠɟ ɜɢɞɧɨ, ɤɬɨ ɢɦɟɧɧɨ ɫɞɟɥɚɥ ɤɨɦɦɢɬ, ɩɨɫɦɨɬɪɟɬɶ 

ɯɷɲ ɤɨɦɦɢɬɚ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɫɬɚɜɢɬɶ ɨɞɢɧ 

ɢɡ ɤɨɦɦɢɬɨɜ ɜ ɫɜɨɸ ɜɟɬɤɭ ɢɥɢ ɨɬɤɚɬɢɬɶ ɟɝɨ. 

 

 

 

Ɋɢɫɭɧɨɤ 12 – ɂɫɬɨɪɢɹ ɤɨɦɦɢɬɨɜ ɩɪɨɟɤɬɚ 

 

ɉɪɢɦɟɪ ɢɡɦɟɧɟɧɢɣ, ɜɧɟɫɟɧɧɵɯ ɜ ɪɚɦɤɚɯ ɨɞɧɨɝɨ ɢɡ ɤɨɦɦɢɬɨɜ ɩɨɤɚɡɚɧ ɧɚ 

ɪɢɫɭɧɤɟ 13. ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɫɬɪɨɤɢ ɛɵɥɢ ɞɨɛɚɜɥɟɧɵ, 

ɭɞɚɥɟɧɵ ɢɥɢ ɠɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɵ.  

ɗɬɨɬ ɮɭɧɤɰɢɨɧɚɥ ɨɱɟɧɶ ɱɚɫɬɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ, ɟɫɥɢ ɧɭɠɧɨ 

ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤ ɜɵɝɥɹɞɟɥ ɤɨɞ ɞɨ ɜɧɟɫɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ.  
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ɇɚ ɞɚɧɧɨɦ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɵ ɢɡɦɟɧɟɧɢɹ ɮɚɣɥɚ application.yml, ɤɨɬɨɪɵɣ 

ɨɬɜɟɱɚɟɬ ɡɚ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ Spring Boot, ɩɨɞɪɨɛɧɟɟ ɟɝɨ ɤɨɞ ɛɭɞɟɬ ɪɚɡɨɛɪɚɧ 

ɞɚɥɟɟ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɡɞɟɥɟ. 

 

 

 

Ɋɢɫɭɧɨɤ 13 – ɉɪɢɦɟɪ ɢɡɦɟɧɟɧɢɣ ɢɡ ɤɨɦɦɢɬɨɜ 

 

2.4 ɇɚɫɬɪɨ
ɣɤɚ 
ɫɟɪɜɟɪ
ɚ 
ɧɟɩɪɟɪ
ɵɜɧɨɣ 
ɢɧɬɟɝɪ
ɚɰɢɢ 
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ȼ ɤɚɱɟɫɬɜɟ ɫɟɪɜɟɪɚ ɧɟɩɪɟɪɵɜɧɨɣ ɢɧɬɟɝɪɚɰɢɢ ɛɵɥ ɜɵɛɪɚɧ Jenkins. Jenkins 

– ɷɬɨ ɩɨɩɭɥɹɪɧɵɣ ɢ ɩɪɨɫɬɨɣ ɢɧɫɬɪɭɦɟɧɬ ɞɥɹ ɧɚɫɬɪɨɣɤɢ CI/CD, ɬɚɤɠɟ ɨɧ 

ɹɜɥɹɟɬɫɹ ɪɚɫɲɢɪɹɟɦɵɦ, ɛɟɫɩɥɚɬɧɵɦ ɢ ɢɦɟɟɬ ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ Jenkins ɛɵɥ ɧɚɩɢɫɚɧ ɫɤɪɢɩɬ, ɤɨɬɨɪɵɣ ɡɚɩɭɫɤɚɟɬɫɹ ɤɚɠɞɵɣ 

ɪɚɡ, ɤɨɝɞɚ ɜ ɪɟɩɨɡɢɬɨɪɢɣ ɫ ɩɪɨɟɤɬɨɦ ɛɭɞɟɬ ɜɧɟɫɟɧɨ ɢɡɦɟɧɟɧɢɟ. Ʉɨɞ ɞɚɧɧɨɝɨ 

ɫɤɪɢɩɬɚ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 14. 

Ⱦɚɧɧɵɣ ɤɨɞ ɹɜɥɹɟɬɫɹ ɤɨɧɜɟɣɟɪɨɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɛɭɞɟɬ ɢɞɬɢ Jenkins 

ɤɚɠɞɵɣ ɪɚɡ, ɩɪɢ ɜɧɟɫɟɧɧɵɯ ɢɡɦɟɧɟɧɢɹɯ. Ʉɨɧɜɟɣɟɪ ɫɨɫɬɨɢɬ ɢɡ ɲɚɝɨɜ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɨɡɧɚɱɚɟɬ ɤɚɤɨɟ-ɬɨ ɩɨɥɟɡɧɨɟ ɞɟɣɫɬɜɢɟ. ɉɨɫɤɨɥɶɤɭ ɩɪɨɟɤɬ ɧɟ ɛɨɥɶɲɨɣ, 

ɬɨ ɢ ɤɨɥɢɱɟɫɬɜɨ ɲɚɝɨɜ ɬɨɠɟ ɧɟ ɛɨɥɶɲɨɟ. 

ȼ ɩɟɪɜɨɦ ɲɚɝɟ Jenkins ɨɛɪɚɳɚɟɬɫɹ ɤ ɭɞɚɥɟɧɧɨɦɭ ɪɟɩɨɡɢɬɨɪɢɸ ɩɪɨɟɤɬɚ, 

ɡɚɛɢɪɚɟɬ ɨɬɬɭɞɚ ɧɨɜɭɸ ɜɟɪɫɢɸ ɢɫɯɨɞɧɵɯ ɮɚɣɥɨɜ ɢ ɩɪɨɜɨɞɢɬ ɫɛɨɪɤɭ ɩɪɨɟɤɬɚ, 

ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɜ ɢɫɯɨɞɧɨɦ ɤɨɞɟ, ɤɨɬɨɪɵɣ ɩɨɩɚɥ ɜ ɪɟɩɨɡɢɬɨɪɢɣ, ɧɟɬ 

ɹɜɧɵɯ ɢ ɝɪɭɛɵɯ ɨɲɢɛɨɤ. 

ȼɬɨɪɨɣ ɲɚɝ ɡɚɩɭɫɤɚɟɬ ɬɟɫɬɵ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɨɬɞɚɸɬɫɹ ɩɥɚɝɢɧɭ junit 

ɞɥɹ Jenkins, ɤɨɬɨɪɵɣ ɨɛɧɨɜɥɹɟɬ ɫɬɚɬɭɫ ɫɛɨɪɤɢ. ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɲɢɛɨɤ, 

ɫɛɨɪɤɚ ɡɚɜɟɪɲɢɬɫɹ ɧɟɭɞɚɱɧɨ ɢ ɦɨɠɧɨ ɩɨɫɦɨɬɪɟɬɶ, ɧɚ ɤɚɤɨɦ ɢɦɟɧɧɨ ɲɚɝɟ ɨɧɚ 

ɩɪɨɢɡɨɲɥɚ. 
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Ɋɢɫɭɧɨɤ 14 – ɂɫɯɨɞɧɵɣ ɤɨɞ Jenkins ɤɨɧɜɟɣɟɪɚ 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ Jenkins ɦɨɝ ɩɨɧɹɬɶ, ɱɬɨ ɜ ɪɟɩɨɡɢɬɨɪɢɢ ɩɪɨɢɡɨɲɥɢ 

ɢɡɦɟɧɟɧɢɹ ɟɫɬɶ ɦɧɨɝɨ ɫɬɪɚɬɟɝɢɣ. 

ɉɟɪɜɚɹ ɢɡ ɧɢɯ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ Jenkins ɛɭɞɟɬ ɫ ɨɩɪɟɞɟɥɟɧɧɵɯ 

ɢɧɬɟɪɜɚɥɨɦ ɜɪɟɦɟɧɢ ɨɛɪɚɳɚɬɶɫɹ ɤ ɪɟɩɨɡɢɬɨɪɢɸ ɢ ɩɪɨɜɟɪɹɬɶ, ɧɟɬ ɥɢ ɬɚɦ 

ɢɡɦɟɧɟɧɢɣ. Ⱦɚɧɧɚɹ ɫɬɪɚɬɟɝɢɹ ɧɟ ɨɱɟɧɶ ɯɨɪɨɲɨ ɬɟɦ, ɱɬɨ ɩɪɢ ɪɟɞɤɨ ɜɧɨɫɢɦɵɯ 

ɢɡɦɟɧɟɧɢɹɯ, Jenkins ɛɭɞɟɬ ɫɨɜɟɪɲɚɬɶ ɦɧɨɝɨ ɛɟɫɩɨɥɟɡɧɵɯ ɞɟɣɫɬɜɢɣ. 

ȼɬɨɪɚɹ ɫɬɪɚɬɟɝɢɹ ɩɨɞɪɚɡɭɦɟɜɚɟɬ, ɱɬɨ GitHub ɛɭɞɟɬ ɫɚɦ ɩɨɫɵɥɚɬɶ ɜ Jenkins 

ɡɚɩɪɨɫ ɨ ɬɨɦ, ɱɬɨ ɜ ɨɩɪɟɞɟɥɟɧɧɨɦ ɪɟɩɨɡɢɬɨɪɢɢ ɩɪɨɢɡɨɲɥɢ ɢɡɦɟɧɟɧɢɹ.  

Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɪɟɫɭɪɫɵ ɫɟɪɜɟɪɚ ɧɟɩɪɟɪɵɜɧɨɣ 

ɢɧɬɟɝɪɚɰɢɢ, ɬɚɤ ɤɚɤ ɨɧ ɛɭɞɟɬ ɨɛɪɚɳɚɬɶɫɹ ɤ ɪɟɩɨɡɢɬɨɪɢɸ ɬɨɥɶɤɨ ɬɨɝɞɚ, ɤɨɝɞɚ 

ɨɧɚ ɫɚɦ ɨɛ ɷɬɨɦ ɩɨɩɪɨɫɢɬ. 

ȼ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥ ɜɵɛɪɚɧ ɜɬɨɪɨɣ ɫɩɨɫɨɛ. Ⱦɥɹ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ GitHub Webhooks ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ.  
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Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɣɬɢ ɜ ɧɚɫɬɪɨɣɤɢ ɪɟɩɨɡɢɬɨɪɢɸ ɜɨ ɜɤɥɚɞɤɭ 

Webhooks ɢ ɫɨɡɞɚɬɶ ɧɨɜɵɣ Webhook, ɜ ɤɨɬɨɪɨɦ ɭɤɚɡɚɬɶ URL-ɚɞɪɟɫ Jenkins 

ɫɟɪɜɟɪɚ ɢ ɮɨɪɦɚɬ, ɜ ɤɨɬɨɪɨɦ ɧɟɨɛɯɨɞɢɦɨ ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ.  

ɋɤɪɢɧɲɨɬ ɞɚɧɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 15. 

 

 

 

Ɋɢɫɭɧɨɤ 15 – ɇɚɫɬɪɨɣɤɚ Webhook’ɚ ɞɥɹ ɩɪɨɟɤɬɚ 

ȼ ɤɚɱɟɫɬɜɟ URL ɛɵɥ ɜɜɟɞɟɧ ɚɞɪɟɫ ɫɟɪɜɟɪɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɡɜɟɪɧɭɬ Jenkins 

ɫɟɪɜɟɪ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – http://jenkins.yacudza.ru/github-webhook/. ȼ ɤɚɱɟɫɬɜɟ 

ɮɨɪɦɚɬɚ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ json. ɉɨɫɥɟ ɞɚɧɧɨɣ ɧɚɫɬɪɨɣɤɢ ɩɪɢ ɤɚɠɞɨɦ 

ɤɨɦɦɢɬɟ ɜ ɪɟɩɨɡɢɬɨɪɢɣ ɛɭɞɟɬ ɡɚɩɭɫɤɚɬɶ ɤɨɧɜɟɣɟɪ Jenkins ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

 

2.5 Ɋɚɡɪɚɛ
ɨɬɤɚ 

http://jenkins.yacudza.ru/github-webhook/
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ɛɟɡɨɩɚ

ɫɧɨɝɨ 
ɦɟɯɚɧɢ
ɡɦɚ 
ɚɜɬɨɪɢ
ɡɚɰɢɢ 
ɩɨɥɶɡɨ
ɜɚɬɟɥɟ
ɣ 

 

2.5.1 Ɉɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 

 

ɉɪɢ ɩɨɩɵɬɤɟ ɨɬɩɪɚɜɤɢ HTTP-ɡɚɩɪɨɫɚ ɧɚ ɨɞɧɭ ɢɡ ɤɨɧɟɱɧɵɯ ɬɨɱɟɤ ɧɚɲɟɝɨ 

ɫɟɪɜɟɪɚ, ɫɟɪɜɟɪ ɛɭɞɟɬ ɩɪɨɜɟɪɹɬɶ, ɩɪɢɫɭɬɫɬɜɭɟɬ ɥɢ ɜ ɞɚɧɧɨɦ ɡɚɩɪɨɫɟ ɡɚɝɨɥɨɜɨɤ 

«Authorization», ɤɨɬɨɪɵɣ ɩɨ ɥɨɝɢɤɟ ɧɚɲɟɝɨ ɫɟɪɜɟɪɚ ɞɨɥɠɟɧ ɫɨɞɟɪɠɚɬɶ ɜɧɭɬɪɢ 

ɫɟɛɹ ɬɨɤɟɧ ɚɜɬɨɪɢɡɚɰɢɢ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɨɤɟɧɚ ɢɥɢ ɩɪɢ ɟɝɨ 

ɧɟɞɟɣɫɬɜɢɬɟɥɶɧɨɫɬɢ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɟ ɧɚ ɮɨɪɦɭ 

ɚɜɬɨɪɢɡɚɰɢɢ, ɧɚ ɤɨɬɨɪɨɣ ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɭɞɟɬ ɩɪɟɞɥɨɠɟɧɨ ɜɜɟɫɬɢ ɫɜɨɢ ɥɨɝɢɧ ɢ 

ɩɚɪɨɥɶ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɬɚɤɨɣ ɦɨɞɟɥɢ ɧɢɤɬɨ ɢ ɧɟ ɫɦɨɠɟɬ ɚɜɬɨɪɢɡɨɜɚɬɶɫɹ, 

ɜɟɞɶ ɞɚɠɟ ɩɨɩɵɬɤɚ ɩɨɥɭɱɟɧɢɹ ɬɨɤɟɧɚ ɛɭɞɟɬ ɡɚɛɥɨɤɢɪɨɜɚɧɚ ɢɡ-ɡɚ ɟɝɨ ɨɬɫɭɬɫɬɜɢɹ 

ɜ ɡɚɩɪɨɫɟ, ɩɨɷɬɨɦɭ ɨɞɧɚ ɢɡ ɤɨɧɟɱɧɵɯ ɬɨɱɟɤ ɞɨɥɠɧɚ ɛɵɬɶ ɩɭɛɥɢɱɧɨɣ. 

ɉɪɢ ɨɬɩɪɚɜɤɟ ɥɨɝɢɧɚ ɢ ɩɚɪɨɥɹ ɧɚ ɩɭɛɥɢɱɧɵɣ ɚɞɪɟɫ, ɫɟɪɜɟɪ ɫɧɚɱɚɥɚ 

ɩɪɨɢɡɜɟɞɟɬ ɢɞɟɧɬɢɮɢɤɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ ɩɪɢ ɩɨɦɨɳɢ ɥɨɝɢɧɚ. ȿɫɥɢ ɜ ɛɚɡɟ 

ɞɟɣɫɬɜɢɬɟɥɶɧɨ ɛɭɞɟɬ ɩɪɢɫɭɬɫɬɜɨɜɚɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶ ɫ ɤɨɧɤɪɟɬɧɵɦ ɥɨɝɢɧɨɦ, ɬɨ 

ɧɚɱɧɟɬɫɹ ɩɪɨɰɟɫɫ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ, ɜɨ ɜɪɟɦɹ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɫɪɚɜɧɢɜɚɬɶɫɹ 

ɨɬɩɪɚɜɥɟɧɧɵɣ ɩɚɪɨɥɶ ɢ ɞɟɣɫɬɜɢɬɟɥɶɧɵɣ ɩɚɪɨɥɶ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɉɪɢ ɭɫɩɟɲɧɨɦ 

ɩɪɨɯɨɠɞɟɧɢɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ, ɧɚ ɨɫɧɨɜɟ ɥɢɱɧɵɯ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɛɭɞɟɬ 

ɫɝɟɧɟɪɢɪɨɜɚɧ ɧɨɜɵɣ JWT-ɬɨɤɟɧ ɫɨ ɫɪɨɤɨɦ ɝɨɞɧɨɫɬɢ ɜ ɨɞɧɭ ɧɟɞɟɥɸ. Ⱦɚɧɧɵɣ 

ɬɨɤɟɧ ɛɭɞɟɬ ɜɨɡɜɪɚɳɟɧ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ, ɤɨɬɨɪɚɹ ɫɨɯɪɚɧɢɬ ɟɝɨ ɜ ɤɭɤɢ ɢ ɛɭɞɟɬ 

ɚɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɪɢ ɨɬɩɪɚɜɤɟ ɧɨɜɵɯ ɡɚɩɪɨɫɨɜ, ɩɨɞɫɬɚɜɥɹɹ ɞɚɧɧɵɣ ɬɨɤɟɧ ɜ 
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HTTP-ɡɚɝɨɥɨɜɨɤ «Authorization». ɋɯɟɦɚ ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɜɬɨɪɢɡɚɰɢɢ ɢɡɨɛɪɚɠɟɧɚ 

ɧɚ ɪɢɫɭɧɤɟ 16 [3]. 

 

 
 

Ɋɢɫɭɧɨɤ 16 – ɋɯɟɦɚ ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɫɪɟɞɫɬɜɨɦ ɬɨɤɟɧɚ 

 

2.5.2 Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɰɟɫɫɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 

 

ɋɨɜɪɟɦɟɧɧɵɟ ɜɟɛ-ɤɥɢɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɹɡɵɤɟ JavaScript. ȼɫɟ 

ɡɚɩɪɨɫɵ ɧɚ ɫɟɪɜɟɪ ɨɬɩɪɚɜɥɹɸɬɫɹ ɬɚɤɠɟ ɩɨɫɪɟɞɫɬɜɨɦ ɹɡɵɤɚ JavaScript. 

ɉɨɫɤɨɥɶɤɭ ɷɬɨ ɧɟ ɨɱɟɧɶ ɛɟɡɨɩɚɫɧɨ, ɜ ɛɪɚɭɡɟɪɵ ɩɨ ɭɦɨɥɱɚɧɢɸ ɜɫɬɪɨɟɧɚ ɡɚɳɢɬɚ, 

ɡɚɩɪɟɳɚɸɳɚɹ ɤɪɨɫɫ-ɞɨɦɟɧɧɵɟ ɡɚɩɪɨɫɵ ɩɪɢ ɩɨɦɨɳɢ ɞɚɧɧɨɝɨ ɹɡɵɤɚ. 

Cross-Origin Resource Sharing (CORS) — ɦɟɯɚɧɢɡɦ, ɢɫɩɨɥɶɡɭɸɳɢɣ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ HTTP-ɡɚɝɨɥɨɜɤɢ, ɱɬɨɛɵ ɞɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɚɝɟɧɬɭ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɩɨɥɭɱɚɬɶ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɞɨɫɬɭɩ ɤ ɜɵɛɪɚɧɧɵɦ ɪɟɫɭɪɫɚɦ ɫ ɫɟɪɜɟɪɚ ɧɚ ɢɫɬɨɱɧɢɤɟ 

(ɞɨɦɟɧɟ), ɨɬɥɢɱɧɨɦ ɨɬ ɬɨɝɨ, ɱɬɨ ɫɚɣɬ ɢɫɩɨɥɶɡɭɟɬ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ. Ƚɨɜɨɪɹɬ, ɱɬɨ 

ɚɝɟɧɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɞɟɥɚɟɬ ɡɚɩɪɨɫ ɫ ɞɪɭɝɨɝɨ ɢɫɬɨɱɧɢɤɚ (cross-origin HTTP 

request), ɟɫɥɢ ɢɫɬɨɱɧɢɤ ɬɟɤɭɳɟɝɨ ɞɨɤɭɦɟɧɬɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɡɚɩɪɚɲɢɜɚɟɦɨɝɨ 

ɪɟɫɭɪɫɚ ɞɨɦɟɧɨɦ, ɩɪɨɬɨɤɨɥɨɦ ɢɥɢ ɩɨɪɬɨɦ. 

ɉɨ ɭɦɨɥɱɚɧɢɸ CORS ɜɵɤɥɸɱɟɧ, ɩɨɷɬɨɦɭ ɩɪɢ ɨɬɩɪɚɜɤɟ ɡɚɩɪɨɫɚ ɧɚ ɧɚɲ 
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ɫɟɪɜɟɪ ɩɪɨɢɡɨɣɞɟɬ ɨɲɢɛɤɚ. ɑɬɨɛɵ ɷɬɨɝɨ ɢɡɛɟɠɚɬɶ ɜɤɥɸɱɢɦ ɩɨɞɞɟɪɠɤɭ ɤɪɨɫɫ-

ɞɨɦɟɧɧɵɯ ɡɚɩɪɨɫɨɜ ɢ ɧɚɫɬɪɨɢɦ ɟɟ. ɉɪɢɦɟɪ ɩɨɞɨɛɧɨɣ ɧɚɫɬɪɨɣɤɢ ɜ Spring Boot 

ɞɥɹ ɚɞɪɟɫɚ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɟɞɩɨɥɚɝɚɟɦɨ ɛɭɞɟɬ ɪɚɡɜɟɪɧɭɬ ɫɟɪɜɟɪ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ 

ɩɪɢɜɟɞɟɧ ɧɢɠɟ. ɉɨɫɥɟ ɞɚɧɧɵɯ ɧɚɫɬɪɨɟɤ ɛɪɚɭɡɟɪ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɡɚɲɟɥ 

ɧɚ ɤɥɢɟɧɬɫɤɭɸ ɱɚɫɬɶ ɩɪɢɥɨɠɟɧɢɹ ɫɦɨɠɟɬ ɨɬɩɪɚɜɥɹɬɶ ɡɚɩɪɨɫ ɧɚ ɧɚɲ ɫɟɪɜɟɪ ɢ 

ɛɪɚɭɡɟɪ ɟɝɨ ɧɟ ɡɚɛɥɨɤɢɪɭɟɬ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ WebConfig: 

 

@Configuration 
public class WebConfig implements WebMvcConfigurer { 
    @Override 
    public void addCorsMappings(CorsRegistry registry) { 
        registry.addMapping("/**") 
                .allowedOrigins("http://localhost:3000") 
                .allowedMethods("*"); 
    } 
} 

 

2.5.3 Ƚɟɧɟɪɚɰɢɹ ɢ ɜɚɥɢɞɚɰɢɹ ɬɨɤɟɧɚ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɛɭɞɟɬ ɪɚɡɪɚɛɨɬɤɚ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɣ ɦɨɝ 

ɛɵ ɝɟɧɟɪɢɪɨɜɚɬɶ ɬɨɤɟɧɵ ɜ ɧɚɲɟɦ ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɹ ɞɥɹ ɷɬɨɝɨ ɤɚɤɨɣ-

ɧɢɛɭɞɶ ɫɟɤɪɟɬɧɵɣ ɤɥɸɱ ɢ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ. ɋɟɤɪɟɬɧɵɣ ɤɥɸɱ ɛɭɞɟɬ ɯɪɚɧɢɬɶɫɹ 

ɜ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɯ ɮɚɣɥɚɯ ɢ ɨɬɞɟɥɟɧ ɨɬ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ, ɷɬɨ ɩɨɡɜɨɥɢɬ ɥɟɝɤɨ 

ɦɟɧɹɬɶ ɟɝɨ ɛɟɡ ɩɟɪɟɤɨɦɩɢɥɹɰɢɢ ɩɪɢɥɨɠɟɧɢɹ, ɟɫɥɢ ɜɨɡɧɢɤɧɟɬ ɬɚɤɚɹ ɩɨɬɪɟɛɧɨɫɬɶ. 

Ʉɨɞ ɤɥɚɫɫɚ JwtTokenProvider ɩɨɤɚɡɚɧ ɧɢɠɟ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ JwtTokenProvider: 

 

@Component 
public class JwtTokenProvider { 
    @Value("${jwt.token.secret}") 
    private String secret; 
 
    @Value("${jwt.token.expired}") 
    private long validityInMilliseconds; 
 
    @Autowired 
    private UserDetailsService userDetailsService; 
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    @Bean 
    public BCryptPasswordEncoder passwordEncoder() { 
        return new BCryptPasswordEncoder(); 
    } 
 
    @PostConstruct 
    protected void init() { 
        secret = 
Base64.getEncoder().encodeToString(secret.getBytes()); 
    } 
 
    public String createToken( 
            String username, 
            List<Role> roles) { 
 
        Claims claims = Jwts.claims().setSubject(username); 
        claims.put("roles", getRoleNames(roles)); 
        Date now = new Date(); 
        Date validity = new Date(now.getTime() + 
validityInMilliseconds); 
 
        return Jwts.builder() 
                .setClaims(claims) 
                .setIssuedAt(now) 
                .setExpiration(validity) 
                .signWith(SignatureAlgorithm.HS256, secret) 
                .compact(); 
    } 
 
    public Authentication getAuthentication(String token) { 
 
        UserDetails userDetails = this 
                .userDetailsService 
                .loadUserByUsername(getUsername(token)); 
 
        return new UsernamePasswordAuthenticationToken( 
                userDetails, 
                "", 
                userDetails.getAuthorities() 
        ); 
    } 
 
    public String getUsername(String token) { 
 
        return Jwts.parser() 
                .setSigningKey(secret) 
                .parseClaimsJws(token) 
                .getBody() 
                .getSubject(); 
    } 
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    public String resolveToken(HttpServletRequest request) { 
 
        var bearerToken = request.getHeader("Authorization"); 
        if (bearerToken != null && 
bearerToken.startsWith("Bearer_")) { 
 
            return bearerToken.substring(7); 
        } 
 
        return null; 
    } 
 
    public boolean validateToken(String token) { 
 
        try { 
            var claims = Jwts.parser() 
                    .setSigningKey(secret) 
                    .parseClaimsJws(token); 
 
            return !claims.getBody().getExpiration().before(new 
Date()); 
        } catch (JwtException | IllegalArgumentException e) { 
            var exception = new JwtAuthenticationException("JWT 
token is expired or invalid"); 
            exception.addSuppressed(e); 
            throw exception; 
        } 
    } 
 
    private List<String> getRoleNames(List<Role> userRoles) { 
        List<String> result = new ArrayList<>(); 
        userRoles.forEach(role -> result.add(role.getName())); 
 
        return result; 
    } 
} 

 

ȼ ɩɪɢɜɟɞɟɧɧɨɦ ɜɵɲɟ ɤɨɞɟ ɜ ɬɟɥɟ ɦɟɬɨɞɚ resolveToken ɞɟɥɚɟɬɫɹ ɩɪɨɜɟɪɤɚ 

ɧɚ ɩɪɢɫɭɬɫɬɜɢɟ ɜ ɡɚɩɪɨɫɟ ɡɚɝɨɥɨɜɤɚ Authorization. Ⱥ ɜ ɦɟɬɨɞɟ validateToken 

ɩɪɨɜɟɪɹɟɬɫɹ, ɧɟ ɢɫɬɟɤ ɥɢ ɫɪɨɤ ɞɟɣɫɬɜɢɹ ɬɨɤɟɧɚ, ɤɨɬɨɪɵɣ ɩɨ ɭɦɨɥɱɚɧɢɸ ɬɨɠɟ 

ɛɟɪɟɬɫɹ ɢɡ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɯ ɮɚɣɥɨɜ. 

 

2.5.4 ȼɚɥɢɞɚɰɢɹ ɡɚɩɪɨɫɨɜ 

 

ɉɨɫɥɟ ɫɨɡɞɚɧɢɹ ɤɥɚɫɫɚ, ɤɨɬɨɪɵɣ ɦɨɝ ɛɵ ɫɨɡɞɚɜɚɬɶ ɢ ɩɪɨɜɟɪɹɬɶ ɬɨɤɟɧɵ, 
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ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɤɥɚɫɫ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ JwtTokenProvider ɞɥɹ 

ɩɪɨɜɟɪɤɢ ɜɫɟɯ ɩɪɢɯɨɞɹɳɢɯ ɜ ɩɪɢɥɨɠɟɧɢɟ ɡɚɩɪɨɫɨɜ, ɧɚɡɨɜɟɦ ɟɝɨ JwtTokenFilter. 

Ʉɨɞ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɩɪɢɜɟɞɟɧ ɧɢɠɟ. Ɉɛɪɚɬɢɦ ɜɧɢɦɚɧɢɟ ɧɚ ɬɨ, ɱɬɨ ɜ ɧɟɦ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɧɟɟ ɫɨɡɞɚɧɧɵɣ ɧɚɦɢ ɤɥɚɫɫ JwtTokenProvider, ɚ ɟɫɥɢ ɤɨɧɤɪɟɬɧɟɟ 

– ɜɵɲɟɨɩɢɫɚɧɧɵɟ ɦɟɬɨɞɵ resolveToken ɢ validateToken.  

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ JwtTokenProvider: 

 

public class JwtTokenFilter extends GenericFilterBean { 
 
    private JwtTokenProvider jwtTokenProvider; 
 
    public JwtTokenFilter(JwtTokenProvider jwtTokenProvider) { 
 
        this.jwtTokenProvider = jwtTokenProvider; 
    } 
 
    @Override 
    public void doFilter(ServletRequest servletRequest, 
                         ServletResponse servletResponse, 
                         FilterChain filterChain) 
    throws IOException, ServletException { 
        var token = 
jwtTokenProvider.resolveToken((HttpServletRequest) 
servletRequest); 
 
        if (token != null && 
jwtTokenProvider.validateToken(token)) { 
            Authentication authentication = 
jwtTokenProvider.getAuthentication(token); 
 
            if (authentication != null) { 
                
SecurityContextHolder.getContext().setAuthentication(authenticatio
n); 
            } 
        } 
 
        filterChain.doFilter(servletRequest, servletResponse); 
    } 
} 

 

2.5.5 ɇɚɫɬɪɨɣɤɚ ɞɨɫɬɭɩɚ ɤ ɤɨɧɟɱɧɵɦ ɬɨɱɤɚɦ ɩɪɢɥɨɠɟɧɢɹ 

 

ɉɨɫɥɟ ɧɚɩɢɫɚɧɢɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɨɣ ɱɚɫɬɢ ɩɪɢɥɨɠɟɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ 
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«ɫɤɚɡɚɬɶ» Spring Security, ɱɬɨɛɵ ɨɧ ɢɫɩɨɥɶɡɨɜɚɥ ɞɥɹ ɫɜɨɟɣ ɪɚɛɨɬɵ ɢɦɟɧɧɨ 

ɫɨɡɞɚɧɧɵɟ ɧɚɦɢ ɤɥɚɫɫɵ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɞɢɦ ɟɳɟ ɨɞɢɧ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɣ 

ɮɚɣɥ, ɧɚ ɷɬɨɬ ɪɚɡ ɧɚɡɨɜɟɦ ɟɝɨ SecurityConfig. Ⱦɨɫɬɭɩ ɤɨ ɜɫɟɦ ɤɨɧɟɱɧɵɦ ɬɨɱɤɚɦ, 

ɚɞɪɟɫ ɤɨɬɨɪɵɯ ɧɚɱɢɧɚɟɬɫɹ ɧɚ ɫɬɪɨɤɭ, ɤɨɬɨɪɚɹ ɫɨɯɪɚɧɟɧɚ ɜ ɤɨɧɫɬɚɧɬɟ 

PUBLIC_ENDPOINT, ɹɜɥɹɟɬɫɹ ɩɭɛɥɢɱɧɵɦ ɢ ɧɟ ɬɪɟɛɭɟɬ ɚɜɬɨɪɢɡɚɰɢɢ. Ⱦɨɫɬɭɩ ɤ 

ɤɨɧɟɱɧɵɦ ɬɨɱɤɚɦ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ ɩɨɡɜɨɥɟɧ ɬɨɥɶɤɨ ɩɨɥɶɡɨɜɚɬɟɥɸ, ɭ ɤɨɬɨɪɨɝɨ 

ɟɫɬɶ ɪɨɥɶ ADMIN, ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɜɫɟɯ ɨɫɬɚɥɶɧɵɯ ɡɚɩɪɨɫɨɜ ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɪɨɫɬɨ 

ɞɨɥɠɟɧ ɛɵɬɶ ɚɜɬɨɪɢɡɨɜɚɧ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ SecurityConfig: 

 

@Configuration 
public class SecurityConfig extends WebSecurityConfigurerAdapter { 
 
    private final JwtTokenProvider jwtTokenProvider; 
 
    public static final String PUBLIC_ENDPOINT = 
"/api/v1/auth/login"; 
 
    public static final String ADMIN_ENDPOINT = 
"/api/v1/admin/**"; 
 
    @Autowired 
    public SecurityConfig(JwtTokenProvider jwtTokenProvider) { 
        this.jwtTokenProvider = jwtTokenProvider; 
    } 
 
    @Bean 
    @Override 
    protected AuthenticationManager authenticationManager() throws 
Exception { 
 
        return super.authenticationManager(); 
    } 
 
    @Override 
    protected void configure(HttpSecurity http) throws Exception { 
 
        http 
                .httpBasic().disable() 
                .csrf().disable() 
                
.sessionManagement().sessionCreationPolicy(SessionCreationPolicy.S
TATELESS) 
                .and() 
                .authorizeRequests() 
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                .antMatchers(PUBLIC_ENDPOINT).permitAll() 
                .antMatchers(ADMIN_ENDPOINT).hasRole("ADMIN") 
                .anyRequest().authenticated() 
                .and() 
                .apply(new JwtConfigurer(jwtTokenProvider)); 

2.5.6 Ɋɚɡɪɚɛɨɬɤɚ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ 

 

ɉɨɫɥɟ ɧɚɫɬɪɨɣɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɧɭɬɪɢ ɩɪɢɥɨɠɟɧɢɹ, ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɪɚɡɪɚɛɨɬɤɟ ɤɨɧɟɱɧɵɯ ɬɨɱɟɤ, ɤ ɤɨɬɨɪɵɦ ɛɭɞɭɬ ɨɛɪɚɳɚɬɶɫɹ 

ɤɥɢɟɧɬɫɤɢɟ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤɢɟ ɤɚɤ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ ɢ ɦɨɛɢɥɶɧɵɟ-ɩɪɢɥɨɠɟɧɢɹ. 

Ʉɨɧɟɱɧɚɹ ɬɨɱɤɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɭɞɟɬ ɞɨɫɬɭɩɧɚ ɬɨɥɶɤɨ 

ɚɞɦɢɧɢɫɬɪɚɬɨɪɭ.  

ɉɪɟɠɞɟ ɱɟɦ ɫɨɡɞɚɬɶ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɞɥɹ ɥɨɝɢɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɫɨɡɞɚɞɢɦ 

ɦɚɤɟɬ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɯɨɬɢɦ ɩɨɥɭɱɚɬɶ ɜ ɷɬɭ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ. ȼ ɪɨɥɢ ɦɚɤɟɬɚ 

ɜɵɫɬɭɩɢɬ Data Transfer Object ɤɥɚɫɫ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ ɬɨɥɶɤɨ 

ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɚɪɨɥɶ. Ⱥɧɧɨɬɚɰɢɹ @Data ɧɭɠɧɚ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 

ɛɢɛɥɢɨɬɟɤɚ Lombok ɫɝɟɧɟɪɢɪɨɜɚɥɚ ɦɟɬɨɞɵ-ɚɤɫɟɫɫɨɪɵ ɞɥɹ ɩɨɥɟɣ username ɢ 

password. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɧɟ ɩɢɫɚɬɶ ɢɯ ɜɪɭɱɧɭɸ ɢ ɧɟ ɡɚɝɪɨɦɨɠɞɚɬɶ 

ɤɥɚɫɫɵ ɩɪɨɫɬɵɦ ɲɚɛɥɨɧɧɵɦ ɤɨɞɨɦ. 

Ɇɨɞɟɥɶ ɞɚɧɧɵɯ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɩɪɢɯɨɞɢɬɶ ɜ ɡɚɩɪɨɫɟ ɧɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ: 

 

@Data 
public class AuthenticationRequestDto { 
    private String username; 
    private String password; 
} 

 

Ɍɚɤɠɟ ɧɭɠɧɨ ɫɨɡɞɚɬɶ ɤɥɚɫɫ, ɨɛɴɟɤɬ ɤɨɬɨɪɨɝɨ ɛɭɞɟɬ ɜɨɡɜɪɚɳɚɬɶɫɹ ɜ ɨɬɜɟɬ 

ɧɚ ɡɚɩɪɨɫ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ UserDto: 

 

@Data 
@JsonIgnoreProperties 
public class UserDto { 
    private Long id; 
    private String username; 
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    private String firstname; 
    private String lastname; 
    private String email; 
    private String token; 
 
    public User toUser() { 
        var user = new User(); 
        user.setId(id); 
        user.setUsername(username); 
        user.setFirstName(firstname); 
        user.setLastName(lastname); 
        user.setEmail(email); 
 
        return user; 
    } 
 
    public static UserDto fromUser(User user) { 
        UserDto userDto = new UserDto(); 
        userDto.setId(user.getId()); 
        userDto.setUsername(user.getUsername()); 
        userDto.setFirstname(user.getFirstName()); 
        userDto.setLastname(user.getLastName()); 
        userDto.setEmail(user.getEmail()); 
 
        return userDto; 
    } 
} 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɫɨɡɞɚɞɢɦ ɤɨɧɟɱɧɭɸ ɬɨɱɤɭ ɩɨ ɚɞɪɟɫɭ /api/v1/auth/login, 

ɜ ɤɨɬɨɪɭɸ ɢ ɛɭɞɟɬ ɩɪɢɯɨɞɢɬɶ ɨɛɴɟɤɬ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ, ɩɨɫɥɟ ɱɟɝɨ ɦɵ ɛɭɞɟɦ 

ɩɪɨɢɡɜɨɞɢɬɶ ɚɭɬɟɧɬɢɮɢɤɚɰɢɸ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ, ɜɨɡɦɨɠɧɨ, ɞɚɠɟ ɜɟɪɧɟɦ ɟɦɭ 

ɬɨɤɟɧ. 

ȼ ɬɟɪɦɢɧɨɥɨɝɢɢ ɫɟɪɜɟɪɧɨɣ ɪɚɡɪɚɛɨɬɤɢ, ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ 

ɤɨɧɟɱɧɵɟ ɬɨɱɤɢ, ɩɪɢɧɹɬɨ ɧɚɡɵɜɚɬɶ ɤɨɧɬɪɨɥɥɟɪɚɦɢ. ȼ ɧɢɯ ɢ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 

ɨɫɧɨɜɧɚɹ ɛɢɡɧɟɫ-ɥɨɝɢɤɚ ɩɪɢɥɨɠɟɧɢɹ. ɋɨɡɞɚɞɢɦ ɤɥɚɫɫ 

AuthenticationRestController ɢ ɧɚɩɨɥɧɢɦ ɟɝɨ ɥɨɝɢɤɨɣ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ. Ʌɨɝɢɤɚ 

ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɜɫɟɝɨ ɢɡ ɨɞɧɨɣ ɤɨɧɟɱɧɨɣ ɬɨɱɤɢ, ɧɚ ɤɨɬɨɪɭɸ ɤɥɢɟɧɬɫɤɨɟ 

ɩɪɢɥɨɠɟɧɢɟ ɢ ɛɭɞɟɬ ɨɬɩɪɚɜɥɹɬɶ ɡɚɩɪɨɫ ɫ ɞɚɧɧɵɦɢ. ɉɨɫɤɨɥɶɤɭ ɡɚɩɪɨɫ 

ɩɪɢɧɢɦɚɟɬ ɜ ɫɟɛɟ ɞɚɧɧɵɟ, ɢ ɨɠɢɞɚɟɬɫɹ, ɱɬɨ ɩɪɢ ɨɛɪɚɳɟɧɢɢ ɤ ɞɚɧɧɨɦɭ ɡɚɩɪɨɫɭ 

ɛɭɞɟɬ ɫɨɡɞɚɜɚɬɶɫɹ ɧɨɜɚɹ ɫɭɳɧɨɫɬɶ – ɬɨɤɟɧ, ɥɨɝɢɱɧɨ ɨɮɨɪɦɢɬɶ ɟɝɨ ɜ ɜɢɞɟ Post-

ɡɚɩɪɨɫɚ ɩɨ ɩɪɨɬɨɤɨɥɭ HTTP. 
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ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɧɬɪɨɥɥɟɪɚ ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ: 

 

@RestController 
@RequestMapping("/api/v1/auth/") 
public class AuthenticationRestControllerV1 { 
 
    private AuthenticationManager authenticationManager; 
 
    private JwtTokenProvider jwtTokenProvider; 
 
    private UserService userService; 
 
    @Autowired 
    public AuthenticationRestControllerV1( 
            AuthenticationManager authenticationManager, 
            JwtTokenProvider jwtTokenProvider, 
            UserService userService) { 
 
        this.authenticationManager = authenticationManager; 
        this.jwtTokenProvider = jwtTokenProvider; 
        this.userService = userService; 
    } 
 
    @PostMapping("/login") 
    public ResponseEntity<UserDto> login(@RequestBody 
AuthenticationRequestDto requestDto) { 
        try { 
            String username = requestDto.getUsername(); 
            var namePassAuthToken = new 
UsernamePasswordAuthenticationToken( 
                    username, 
                    requestDto.getPassword() 
            ); 
 
            authenticationManager.authenticate(namePassAuthToken); 
 
            var user = userService.findByUserName(username); 
            if (user == null) { 
                throw new UsernameNotFoundException( 
                        "User with username: " + username + " + 
not found"); 
            } 
 
            String token  = jwtTokenProvider.createToken(username, 
user.getRoles()); 
 
            var response = UserDto.fromUser(user); 
            response.setToken(token); 
 
            return ResponseEntity.ok(response); 
        } catch (AuthenticationException e) { 
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            throw new BadCredentialsException("Invalid username or 
password"); 
        } 
    } 
} 

ɉɨɫɥɟ ɡɚɩɭɫɤɚ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɹɜɢɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɨɛɪɚɬɢɬɶɫɹ ɩɨ ɚɞɪɟɫɭ 

/api/v1/auth/login. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɫɢɫɬɟɦɟ, ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ 

ɚɜɬɨɪɢɡɚɰɢɸ, ɷɬɭ ɨɛɹɡɚɧɧɨɫɬɶ ɧɚ ɫɟɛɹ ɰɟɥɢɤɨɦ ɢ ɩɨɥɧɨɫɬɶɸ ɛɟɪɟɬ ɛɢɛɥɢɨɬɟɤɚ 

Spring Security, ɮɨɪɦɚ, ɤɨɬɨɪɭɸ ɨɧɚ ɝɟɧɟɪɢɪɭɟɬ, ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 17. 

 

 

 
 

Ɋɢɫɭɧɨɤ 17 – Ɏɨɪɦɚ ɜɯɨɞɚ ɜ ɫɢɫɬɟɦɭ 

 

2.6 Ʉɨɧɮɢ
ɝɭɪɚɰɢ
ɹ 
ɫɟɪɜɟɪ
ɚ 
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ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ Spring Boot. Ⱦɥɹ ɷɬɨɝɨ ɜ ɩɪɨɟɤɬɟ 

ɟɫɬɶ ɮɚɣɥ application.yml, ɤɨɬɨɪɵɣ ɭɠɟ ɭɩɨɦɢɧɚɥɫɹ ɜɵɲɟ. Ʉɨɞ ɞɚɧɧɨɝɨ ɮɚɣɥɚ 

ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 18. 

Ⱦɚɧɧɵɣ ɮɚɣɥ ɧɚɩɢɫɚɧ ɜ ɮɨɪɦɚɬɟ yaml, ɤɨɬɨɪɵɣ ɞɨɫɬɚɬɨɱɧɨ ɭɞɨɛɟɧ ɞɥɹ 

ɧɚɩɢɫɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ɤɨɧɮɢɝɭɪɚɰɢɣ. ȼ ɞɚɧɧɨɦ ɮɚɣɥɟ ɭɤɚɡɚɧ ɩɨɪɬ, ɧɚ ɤɨɬɨɪɨɦ 

ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫɟɪɜɟɪ, ɜɪɟɦɹ ɠɢɡɧɢ ɫɟɫɫɢɢ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɞɚɧɧɵɟ ɞɥɹ 

ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ, ɬɚɤɢɟ ɤɚɤ ɚɞɪɟɫ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɦɹ ɤɥɚɫɫɚ-ɞɪɚɣɜɟɪɚ, 

ɩɚɪɨɥɶ ɢ ɢɦɹ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 
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Ɋɢɫɭɧɨɤ 18 – Ʉɨɞ ɮɚɣɥɚ application.yml 

 

Ɍɚɤɠɟ ɜ ɞɚɧɧɨɦ ɮɚɣɥɟ ɭɤɚɡɵɜɚɸɬɫɹ ɞɚɧɧɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ JWT-ɬɨɤɟɧɨɜ, 

ɬɚɤɢɟ ɤɚɤ ɫɟɤɪɟɬ ɢ ɜɪɟɦɹ ɠɢɡɧɢ ɬɨɤɟɧɚ. Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɦɧɨɝɢɟ ɩɚɪɚɦɟɬɪɵ 

ɡɚɞɚɧɵ ɧɟ ɹɜɧɨ. Ɉɧɢ ɛɟɪɭɬɫɹ ɢɡ ɩɟɪɟɦɟɧɧɵɯ ɫɪɟɞɵ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. Ⱦɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɡɚɩɭɫɬɢɥɫɹ ɛɟɡ ɨɲɢɛɨɤ, ɧɟɨɛɯɨɞɢɦɨ ɢɯ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶ. 

ɉɨɦɢɦɨ ɜɫɟɯ ɧɚɞɫɬɪɨɟɤ, ɱɬɨ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɜɵɲɟ, ɧɟɨɛɯɨɞɢɦɨ 

ɫɤɨɧɮɢɝɭɪɢɪɨɜɚɬɶ ɛɢɛɥɢɨɬɟɤɭ Spring Security, ɜɧɭɬɪɢ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 

ɩɪɨɢɫɯɨɞɢɬɶ ɜɫɹ «ɦɚɝɢɹ» ɚɜɬɨɪɢɡɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɤɨɧɬɪɨɥɶ ɜɪɟɦɟɧɢ ɠɢɡɧɢ 

ɫɟɫɫɢɣ ɩɪɢɥɨɠɟɧɢɹ ɢ ɩɪɨɱɢɟ ɩɨɥɟɡɧɵɟ ɜɟɳɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɜɟɛ 

ɩɪɢɥɨɠɟɧɢɣ. Ȼɥɚɝɨɞɚɪɹ ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɢɥɨɠɟɧɢɟ ɫɬɚɧɟɬ ɛɟɡɨɩɚɫɧɵɦ ɢ ɧɟ 

ɩɭɫɬɢɬ ɧɟɡɜɚɧɵɯ ɝɨɫɬɟɣ ɤ ɫɜɨɢɦ ɪɟɫɭɪɫɚɦ. 

Ʉɨɞ ɤɨɧɮɢɝɭɪɚɰɢɢ ɛɢɛɥɢɨɬɟɤɢ: 

 

package com.github.mirocidij.bugtracking.config; 
 
import 
com.github.mirocidij.bugtracking.security.jwt.JwtTokenProvider; 
import lombok.RequiredArgsConstructor; 
import org.springframework.context.annotation.Bean; 
import org.springframework.context.annotation.Configuration; 
import 
org.springframework.security.authentication.AuthenticationManager; 
import 
org.springframework.security.config.annotation.web.builders.HttpSe
curity; 
import 
org.springframework.security.config.annotation.web.configuration.E
nableWebSecurity; 
import 
org.springframework.security.config.annotation.web.configuration.W
ebSecurityConfigurerAdapter; 
import 
org.springframework.web.servlet.config.annotation.CorsRegistry; 
import 
org.springframework.web.servlet.config.annotation.WebMvcConfigurer 
@Configuration 
@RequiredArgsConstructor 
@EnableWebSecurity 
public class SecurityConfig extends WebSecurityConfigurerAdapter 
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implements WebMvcConfigurer { 
 
    private static final String[] ADMIN_ENDPOINTS = { 
            "/admin/**", 
            "/api/v1/admin/**" 
    }; 
 
//    private final JwtTokenProvider jwtTokenProvider; 

 

    @Bean 
    @Override 
    protected AuthenticationManager authenticationManager() throws 
Exception { 
        return super.authenticationManager(); 
    } 
 
    @Override 
    protected void configure(HttpSecurity http) throws Exception { 
        http 
                .authorizeRequests() 
                
.antMatchers(ADMIN_ENDPOINTS).hasAuthority("ADMIN") 
                .anyRequest().authenticated() 
                .and() 
                .formLogin(); 
    } 
 
    @Override 
    public void addCorsMappings(CorsRegistry registry) { 
        registry.addMapping("/**") 
                .allowedOrigins("http://localhost:9000/**") 
                .allowedMethods("*"); 
    } 
 
} 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɛɢɛɥɢɨɬɟɤɚ Spring Security ɫɦɨɝɥɚ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ 

ɞɚɧɧɵɦɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, ɧɟɨɛɯɨɞɢɦɨ «ɧɚɭɱɢɬɶ» ɟɟ ɩɪɚɜɢɥɶɧɨ 

ɢɡɜɥɟɤɚɬɶ ɨɬɬɭɞɚ ɞɚɧɧɵɟ ɢ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜ ɩɨɧɹɬɧɵɣ ɞɥɹ Spring Security 

ɮɨɪɦɚɬ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥ ɪɟɚɥɢɡɨɜɚɧ ɫɩɟɰɢɚɥɶɧɵɣ ɢɧɬɟɪɮɟɣɫ UserDetailService, 

ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜɧɭɬɪɢ ɫɟɛɹ ɜɫɟɝɨ ɨɞɢɧ ɦɟɬɨɞ – loadUserByUsername, ɜɧɭɬɪɢ 

ɤɨɬɨɪɨɝɨ ɢ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɫɬɭɩ ɤ ɞɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ 

ɢ ɢɯ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɫɨɝɥɚɫɧɨ ɫɬɪɚɬɟɝɢɢ ɧɚɲɟɝɨ ɩɪɢɥɨɠɟɧɢɹ. Ɍɚɤɠɟ ɤɥɚɫɫ, 

ɤɨɬɨɪɵɣ ɪɟɚɥɢɡɭɟɬ ɞɚɧɧɵɣ ɢɧɬɟɪɮɟɣɫ, ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɛɢɧɨɦ ɜ ɧɚɲɟɦ 

ɩɪɢɥɨɠɟɧɢɢ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɩɪɢ ɡɚɩɭɫɤɟ Spring Security ɫɦɨɝ ɧɟɹɜɧɨ ɩɨɥɭɱɢɬɶ 
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ɤ ɧɟɦɭ ɞɨɫɬɭɩ ɢɡ ɤɨɧɬɟɤɫɬɚ Spring Framework. 

Ʉɨɞ ɪɟɚɥɢɡɚɰɢɢ ɞɚɧɧɨɝɨ ɢɧɬɟɪɮɟɣɫɚ: 

 

package com.github.mirocidij.bugtracking.security; 
 
import com.github.mirocidij.bugtracking.domain.model.user.User; 
import com.github.mirocidij.bugtracking.security.jwt.JwtUser; 
import 
com.github.mirocidij.bugtracking.security.jwt.JwtUserFactory; 
import com.github.mirocidij.bugtracking.service.UserService; 
import lombok.RequiredArgsConstructor; 
import lombok.extern.slf4j.Slf4j; 
import org.springframework.security.core.userdetails.UserDetails; 
import 
org.springframework.security.core.userdetails.UserDetailsService; 
import 
org.springframework.security.core.userdetails.UsernameNotFoundExce
ption; 
import org.springframework.stereotype.Service; 
 
@Service 
@Slf4j 
@RequiredArgsConstructor 
public class JwtUserDetailService implements UserDetailsService { 
 
    private final UserService userService; 
 
    @Override 
    public UserDetails loadUserByUsername(String username) throws 
UsernameNotFoundException { 
        User user = userService.findByUserNameWithRoles(username); 
 
        if (user == null) { 
            throw new UsernameNotFoundException("User wit 
username: " + username + " not found"); 
        } 
 
        JwtUser jwtUser = JwtUserFactory.create(user); 
 
        log.info("IN loadUserByUsername - user with username: {} 
successfully loaded", username); 
 
        return jwtUser; 
    } 
 
 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɩɪɨɫɬɢɬɶ ɪɚɡɜɟɪɬɵɜɚɧɢɟ ɫɢɫɬɟɦɵ, ɛɵɥɨ ɩɪɢɧɹɬɨ 

ɡɚɩɚɤɨɜɵɜɚɬɶ ɫɟɪɜɟɪɧɭɸ ɱɚɫɬɶ ɜɦɟɫɬɟ ɫ ɤɥɢɟɧɬɫɤɨɣ ɜ ɨɞɢɧ .jar-ɮɚɣɥ. ɗɬɨ 
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ɩɨɡɜɨɥɢɬ ɛɭɤɜɚɥɶɧɨ ɨɞɧɨɣ ɤɨɦɚɧɞɨɣ ɡɚɩɭɫɤɚɬɶ ɞɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɧɚ 

ɤɨɦɩɶɸɬɟɪɟ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɜɵɫɬɭɩɚɬɶ ɜ ɪɨɥɢ ɫɟɪɜɟɪɚ ɜ ɡɚɤɪɵɬɵɯ ɥɨɤɚɥɶɧɵɯ 

ɫɟɬɹɯ. ɉɨɫɤɨɥɶɤɭ ɞɨɫɬɭɩ ɤ ɫɬɚɬɢɱɟɫɤɢɦ ɮɚɣɥɚɦ ɩɪɢɥɨɠɟɧɢɹ ɛɭɞɟɬ 

ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɱɟɪɟɡ ɜɟɛ ɫɟɪɜɟɪ Apache Tomcat, ɤɨɬɨɪɵɣ ɜɫɬɪɨɟɧ ɜ Spring 

Boot, ɬɨ ɧɭɠɧɨ ɩɪɨɢɡɜɟɫɬɢ ɧɟɤɨɬɨɪɭɸ ɧɚɫɬɪɨɣɤɭ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɢɬ 

ɩɟɪɟɚɞɪɟɫɨɜɵɜɚɬɶ ɜɫɟ ɧɟɢɡɜɟɫɬɧɵɟ ɫɟɪɜɟɪɭ ɡɚɩɪɨɫɵ ɤ ɤɥɢɟɧɬɫɤɨɣ ɱɚɫɬɢ. ɂɧɵɦɢ 

ɫɥɨɜɚɦɢ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɦɨɱɶ ɩɪɢɥɨɠɟɧɢɸ ɩɨɫɬɪɨɢɬɶ ɦɚɪɲɪɭɬɵ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ-ɦɚɪɲɪɭɬɢɡɚɬɨɪɚ: 

 

package com.github.mirocidij.bugtracking.controller; 
 
import lombok.extern.slf4j.Slf4j; 
import org.springframework.stereotype.Controller; 
import org.springframework.web.bind.annotation.RequestMapping; 
 
@Controller 
@Slf4j 
public class RouteController { 
 
    @RequestMapping(value = "/{path:[^\\.]*}") 
    public String redirect() { 
        log.info("In " + this.getClass().getSimpleName()); 
 
        return "forward:/"; 
    } 
 
} 

 

ȼ ɞɚɧɧɨɦ ɤɨɧɬɪɨɥɥɟɪɟ ɟɫɬɶ ɜɫɟɝɨ ɨɞɢɧ ɦɟɬɨɞ redirect, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɜɵɡɵɜɚɬɶɫɹ ɤɚɠɞɵɣ ɪɚɡ, ɤɨɝɞɚ ɡɚɩɪɨɫ ɩɨɥɶɡɨɜɚɬɟɥɹ ɜ ɛɪɚɭɡɟɪɟ ɛɭɞɟɬ ɫɨɜɩɚɞɚɬɶ 

ɫ ɧɟɤɨɬɨɪɵɦ ɩɚɬɬɟɪɧɨɦ, ɤɨɬɨɪɵɣ ɭɤɚɡɚɧ ɜ ɚɧɧɨɬɚɰɢɢ RequestMapping ɩɪɢ 

ɩɨɦɨɳɢ ɪɟɝɭɥɹɪɧɨɝɨ ɜɵɪɚɠɟɧɢɹ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɞɟɥɚɟɬ forward 

ɩɟɪɟɧɚɩɪɚɜɥɟɧɢɹ ɡɚɩɪɨɫɚ ɤ ɤɨɪɧɸ ɧɚɲɟɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɢ ɞɨɫɬɭɩɧɚ 

ɤɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ, ɩɪɢɱɟɦ ɤɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ ɩɨɥɭɱɢɬ ɩɨɥɧɵɣ ɚɞɪɟɫ ɡɚɩɪɨɫɚ ɢ 

ɫɦɨɠɟɬ ɨɬɪɢɫɨɜɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɫɬɪɚɧɢɰɭ. 

 

2.7 Ɉɩɪɟɞ
ɟɥɟɧɢɟ 
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ɦɨɞɟɥɟ

ɣ 
ɞɚɧɧɵ
ɯ 

 

ɂɡ-ɡɚ ɪɚɡɥɢɱɢɣ ɜ ɦɨɞɟɥɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ ɦɟɠɞɭ Java ɢ ɪɟɥɹɰɢɨɧɧɵɦɢ 

ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɛɵɥɚ ɩɪɢɦɟɧɟɧɚ ɛɢɛɥɢɨɬɟɤɚ, ɪɟɚɥɢɡɭɸɳɚɹ ɩɚɬɬɟɪɧ ORM, 

ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɚɬɶ ɬɚɛɥɢɱɧɵɟ ɞɚɧɧɵɟ ɢ ɧɚ ɢɯ ɨɫɧɨɜɟ ɫɨɡɞɚɜɚɬɶ 

ɩɪɢɜɵɱɧɵɟ ɞɥɹ ɈɈɉ-ɩɚɪɚɞɢɝɦɵ ɨɛɴɟɤɬɵ, ɨɬɪɚɠɚɸɳɢɟ ɷɬɢ ɞɚɧɧɵɟ. Ⱦɚɧɧɵɟ 

ɤɥɚɫɫɵ ɧɚɡɵɜɚɸɬɫɹ ɦɨɞɟɥɢ, ɢɯ ɟɞɢɧɫɬɜɟɧɧɚɹ ɡɚɞɚɱɚ — ɷɬɨ ɩɪɚɜɢɥɶɧɚɹ 

ɪɟɩɪɟɡɟɧɬɚɰɢɹ ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ ɜ ɤɨɧɬɟɤɫɬɟ ɩɪɨɝɪɚɦɦɵ ɧɚ Java. 

ɉɨɫɤɨɥɶɤɭ ɜɫɟ ɫɭɳɧɨɫɬɢ ɜ ɩɪɢɥɨɠɟɧɢɢ ɞɨɥɠɧɵ ɢɦɟɬɶ ɧɟɤɨɬɨɪɵɟ 

ɫɥɭɠɟɛɧɵɟ ɩɨɥɹ, ɜɪɨɞɟ ɫɬɚɬɭɫɚ, ɞɚɬɵ ɫɨɡɞɚɧɢɹ ɢ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɛɧɨɜɥɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɭɧɢɤɚɥɶɧɵɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɵ, ɢɦɟɟɬ ɫɦɵɫɥ ɜɵɧɟɫɬɢ ɨɩɪɟɞɟɥɟɧɢɢ ɷɬɢɯ 

ɩɨɥɟɣ ɜ ɨɬɞɟɥɶɧɵɣ ɤɥɚɫɫ, ɨɬ ɤɨɬɨɪɨɝɨ ɛɭɞɭɬ ɧɚɫɥɟɞɨɜɚɬɶɫɹ ɜɫɟ ɨɫɬɚɥɶɧɵɟ 

ɫɭɳɧɨɫɬɢ ɜ ɩɪɢɥɨɠɟɧɢɢ. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɛɭɞɟɬ ɩɚɪɚɦɟɬɪɢɡɢɪɨɜɚɧɧɵɦ, ɱɬɨɛɵ 

ɦɨɠɧɨ ɛɵɥɨ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɞɚɧɧɵɯ ɞɥɹ ɩɨɥɹ id ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɫɚ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨ. Ⱦɚɧɧɵɣ ɤɥɚɫɫ ɛɵɥ ɧɚɡɜɚɧ BaseEntity, ɢɥɢ ɛɚɡɨɜɚɹ ɫɭɳɧɨɫɬɶ ɧɚ 

ɪɭɫɫɤɨɦ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ BaseEntity. 

 

package com.github.mirocidij.bugtracking.domain.model; 
 
import lombok.Data; 
import lombok.EqualsAndHashCode; 
import org.springframework.data.annotation.CreatedDate; 
import org.springframework.data.annotation.LastModifiedDate; 
 
import javax.persistence.*; 
import java.io.Serializable; 
import java.util.Date; 
 
@Data 
@MappedSuperclass 
@EqualsAndHashCode(of = "id") 
public class BaseEntity<T extends Serializable> { 
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    @Id 
    @GeneratedValue(strategy = GenerationType.IDENTITY) 
    private T id; 
 
    @CreatedDate 
    @Column(name = "created_datetime") 
    private Date createdDateTime; 
 
    @LastModifiedDate 
    @Column(name = "updated_datetime") 
    private Date updateDateTime; 
 
    @Enumerated(EnumType.STRING) 
    @Column(name = "status") 
    private Status status; 
 
} 

ɉɪɢ ɪɚɫɫɦɨɬɪɟɧɢɢ ɞɚɧɧɨɝɨ ɤɨɞɚ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ 

ɦɨɠɧɨ ɩɟɪɟɞɚɜɚɬɶ ɜ ɧɟɝɨ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ, ɞɨɥɠɧɵ ɪɟɚɥɢɡɨɜɵɜɚɬɶ 

ɢɧɬɟɪɮɟɣɫ Serializable. Ɍɚɤɠɟ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɞɚɧɧɵɣ ɤɥɚɫɫ ɢɦɟɟɬ ɩɨɥɟ 

status ɬɢɩɚ Status. Status – ɷɬɨ ɩɟɪɟɱɢɫɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɟɧɨ ɜ ɨɬɞɟɥɶɧɨ 

ɮɚɣɥɟ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɩɟɪɟɱɢɫɥɟɧɢɹ Status: 

 

package com.github.mirocidij.bugtracking.domain.model; 
 
public enum Status { 
    ACTIVE, BANNED, DELETED 
} 

 

ɋɚɦɚɹ ɝɥɚɜɧɚɹ ɫɭɳɧɨɫɬɶ ɜ ɩɪɢɥɨɠɟɧɢɢ — ɷɬɨ ɩɨɥɶɡɨɜɚɬɟɥɶ, ɞɥɹ ɧɟɝɨ ɛɵɥ 

ɫɨɡɞɚɧ ɤɥɚɫɫ User. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ORM ɦɨɝɥɚ ɩɨɧɹɬɶ, ɤ ɤɚɤɨɣ ɢɦɟɧɧɨ ɬɚɛɥɢɰɟ 

ɜ ɛɚɡɟ ɨɬɧɨɫɢɬɫɹ ɞɚɧɧɚɹ ɦɨɞɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɪɹɞ ɧɚɫɬɪɨɟɤ. ȼ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ ɭɤɚɡɵɜɚɟɬɫɹ ɚɧɧɨɬɚɰɢɹ Table, ɜ ɤɨɬɨɪɭɸ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ 

ɩɟɪɟɞɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɬɚɛɥɢɰɵ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɞɚɥɟɟ ɧɚɞ ɤɥɚɫɫɨɦ ɢɞɭɬ ɚɧɧɨɬɚɰɢɢ, 

ɧɟ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɛɚɡɟ ɞɚɧɧɵɯ. Ɍɚɤɠɟ ɫɩɟɰɢɚɥɶɧɵɟ ɚɧɧɨɬɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɪɚɫɫɬɚɜɥɟɧɵ ɧɚɞ ɩɨɥɹɦɢ ɤɥɚɫɫɚ, ɱɬɨɛɵ ORM ɦɨɝɥɚ ɫɨɩɨɫɬɚɜɢɬɶ ɩɨɥɹ ɤɥɚɫɫɚ ɫ 

ɤɨɥɨɧɤɚɦɢ ɜ ɬɚɛɥɢɰɟ ɞɚɧɧɵɯ, ɷɬɨ ɞɟɥɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɚɧɧɨɬɚɰɢɢ Column, ɜ 

ɤɨɬɨɪɭɸ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɩɟɪɟɞɚɟɬɫɹ ɧɚɡɜɚɧɢɟ ɤɨɥɨɧɤɢ. 
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ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɨɞɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɹ: 
 
 

@Data 
@Entity 
@Table(name = "users") 
@Accessors(chain = true) 
@EqualsAndHashCode(callSuper = true) 
@JsonIgnoreProperties 
public class User extends BaseEntity<Long> { 
 
    @Column(name = "username") 
    private String username; 
 
    @Column(name = "first_name") 
    private String firstName; 
 
    @Column(name = "last_name") 
    private String lastName; 
 
    @Column(name = "email") 
    private String email; 
 
    @Column(name = "password") 
    private String password; 
 
    @ManyToMany(fetch = FetchType.EAGER) 
    @JoinTable(name = "user_roles", 
            joinColumns = {@JoinColumn(name = "user_id", 
referencedColumnName = "id")}, 
            inverseJoinColumns = {@JoinColumn(name = "role_id", 
referencedColumnName = "id")}) 
    private List<Role> roles; 
 
} 

 

Ɋɚɫɫɦɨɬɪɢɦ ɩɨɥɟ roles, ɬɢɩɚ List<Role>. ɗɬɨ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɫɩɢɫɨɤ ɪɨɥɟɣ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɩɨɫɤɨɥɶɤɭ ɭ ɤɚɠɞɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɦɨɠɟɬ ɛɵɬɶ 

ɦɧɨɝɨ ɪɨɥɟɣ ɢ ɪɨɥɢ ɦɨɝɭɬ ɩɨɜɬɨɪɹɬɶɫɹ, ɬɨ ɞɚɧɧɨɟ ɩɨɥɟ ɩɨɦɟɱɟɧɨ ɚɧɧɨɬɚɰɢɟɣ 

ManyToMany, ɱɬɨɛɵ ɭɤɚɡɚɬɶ ORM-ɛɢɛɥɢɨɬɟɤɟ, ɱɬɨ ɞɚɧɧɨɟ ɩɨɥɟ ɹɜɥɹɟɬɫɹ 

ɫɫɵɥɤɨɣ ɧɚ ɞɪɭɝɭɸ ɬɚɛɥɢɰɭ ɫɨ ɫɜɹɡɶɸ ɦɧɨɝɢɟ-ɤɨ-ɦɧɨɝɢɦ. Ⱥ ɚɧɧɨɬɚɰɢɹ 

JoinTable ɭɤɚɡɵɜɚɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɤɚɡɚɬɶ ɧɚɡɜɚɧɢɟ ɫɜɹɡɭɸɳɟɣ ɬɚɛɥɢɰɵ ɢ 

ɨɩɪɟɞɟɥɢɬɶ ɧɚɡɜɚɧɢɹ ɤɨɥɨɧɨɤ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɩɪɨɢɫɯɨɞɢɬ ɫɜɹɡɶ. 

Ɍɚɤɠɟ ɦɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɤɥɚɫɫ ɞɚɧɧɨɣ ɦɨɞɟɥɢ ɧɚɫɥɟɞɭɟɬɫɹ ɨɬ 

ɚɛɫɬɪɚɤɬɧɨɝɨ ɤɥɚɫɫɚ BaseEntity, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ ɜ ɫɟɛɹ ɬɢɩ Long, 
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ɨɛɨɡɧɚɱɚɸɳɢɣ ɬɢɩ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ. BaseEntity ɷɬɨ ɫɬɚɧɞɚɪɬɧɵɣ ɫɥɭɠɟɛɧɵɣ 

ɤɥɚɫɫ, ɤɨɬɨɪɵɣ ɛɵɥ ɫɨɡɞɚɬɶ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɬɨɪɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɨɞɧɨɬɢɩɧɨɝɨ ɤɨɞɚ. ȼɫɟ ɞɟɥɨ ɜ ɬɨɦ, ɱɬɨ ɤɚɠɞɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ ɞɨɥɠɧɚ 

ɢɦɟɬɶ ɩɨɥɟ id, ɨɛɨɡɧɚɱɚɸɳɟɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪ ɫɭɳɧɨɫɬɢ. Ɍɚɤɠɟ ɜ ɞɚɧɧɨɦ ɤɥɚɫɫɟ 

ɩɪɢɫɭɬɫɬɜɭɟɬ ɪɹɞ ɞɪɭɝɢɯ ɫɥɭɠɟɛɧɵɯ ɩɨɥɟɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɤɨɪɪɟɤɬɧɨɣ 

ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ ɞɚɬɚ ɫɨɡɞɚɧɢɹ, ɞɚɬɚ ɩɨɫɥɟɞɧɟɝɨ ɨɛɧɨɜɥɟɧɢɹ ɢ 

ɫɬɚɬɭɫ ɡɚɩɢɫɢ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɨɞɟɥɢ ɪɨɥɢ: 

 

package com.github.mirocidij.bugtracking.domain.model.role; 
 
import com.github.mirocidij.bugtracking.domain.model.BaseEntity; 
import lombok.Data; 
import lombok.EqualsAndHashCode; 
import javax.persistence.Column; 
import javax.persistence.Entity; 
import javax.persistence.Table; 
 
@Data 
@Entity 
@Table(name = "roles") 
@EqualsAndHashCode(callSuper = true) 
public class Role extends BaseEntity<Long> { 
 
    @Column(name = "name") 
    private String name; 
 
    @Override 
    public String toString() { 
        return "Role {" + 
                "id: " + super.getId() + ", " + 
                "name: " + name + " }"; 
    } 
 
} 

 

ȼ ɞɚɧɧɨɦ ɮɪɚɝɦɟɧɬɟ ɤɨɞɚ ɜɢɞɧɨ, ɱɬɨ ɦɨɞɟɥɶ ɪɨɥɢ ɫɨɞɟɪɠɢɬ ɬɨɥɶɤɨ ɨɞɧɨ 

ɡɧɚɱɢɦɨɟ ɩɨɥɟ – ɧɚɡɜɚɧɢɟ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɨɞɟɥɢ ɞɨɫɤɢ: 

 

package com.github.mirocidij.bugtracking.domain.model.boards; 
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import com.github.mirocidij.bugtracking.domain.model.BaseEntity; 
import com.github.mirocidij.bugtracking.domain.model.user.User; 
import lombok.Data; 
import javax.persistence.*; 
import java.util.List; 
 
@Data 
@Entity 
@Table(name = "boards") 
public class Board extends BaseEntity<Long> { 
 
    private String boardTitle; 
 
    private String boardDescription; 
 
    private Integer backgroundColor; 
 
    private String backgroundImageUrl; 
 
    @ManyToOne(fetch = FetchType.EAGER) 
    @JoinColumn(name = "user_id") 
    private User user; 
 
    @ManyToMany(fetch = FetchType.LAZY) 
    @JoinTable( 
            name = "boards_users", 
            joinColumns = { @JoinColumn(name = "board_id", 
referencedColumnName = "id") }, 
            inverseJoinColumns = { @JoinColumn(name = "user_id", 
referencedColumnName = "id") } 
    ) 
    private List<User> users; 
 
    @OneToMany(mappedBy = "board", cascade = CascadeType.ALL, 
orphanRemoval = true) 
    private List<CardList> cardLists; 
 
} 
 

ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɩɨɥɟ user ɬɢɩɚ User, ɤɨɬɨɪɨɟ ɯɪɚɧɢɬ ɜ ɫɟɛɟ 

ɫɫɵɥɤɭ ɧɚ ɨɛɴɟɤɬ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɬɟɥɟɦ ɞɨɫɤɢ. Ʌɨɝɢɤɚ 

ɫɢɫɬɟɦɵ ɩɨɫɬɪɨɟɧɚ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɨɞɢɧ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɫɨɡɞɚɬɶ 

ɦɧɨɠɟɫɬɜɨ ɞɨɫɨɤ ɢ ɥɨɝɢɱɧɨ ɛɵɥɨ ɛɵ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɷɬɨ ɫɩɢɫɨɤ ɞɨɫɨɤ 

ɞɨɥɠɟɧ ɛɵɬɶ ɜɧɭɬɪɢ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɚ ɧɟ ɧɚɨɛɨɪɨɬ, ɧɨ ɜɫɟ ɧɟ ɬɚɤ ɩɪɨɫɬɨ. Ⱦɟɥɨ ɜ 

ɬɨɦ, ɱɬɨ ORM ɫɝɟɧɟɪɢɪɨɜɚɥɚ ɢ ɜɵɩɨɥɧɢɥɚ ɛɵ ɰɟɥɵɯ ɞɜɚ ɡɚɩɪɨɫɚ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ 

ɛɵ ɦɵ ɫɞɟɥɚɥɢ ɫɜɹɡɶ ɨɞɢɧ-ɤɨ-ɦɧɨɝɢɦ ɨɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɞɨɫɤɟ, ɯɨɬɹ ɦɨɠɧɨ 

ɛɵɥɨ ɛɵ ɨɛɨɣɬɢɫɶ ɢ ɨɞɧɢɦ ɩɪɢ ɩɨɦɨɳɢ ɫɜɹɡɵɜɚɧɢɹ ɬɚɛɥɢɰ. Ⱦɚɧɧɚɹ ɩɪɨɛɥɟɦɚ 
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ɧɚɡɵɜɚɟɬɫɹ «ɉɪɨɛɥɟɦɚ N + 1 ɡɚɩɪɨɫɚ». Ɉɞɧɨɣ ɢɡ ɬɟɯɧɢɤ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ 

ɩɪɨɛɥɟɦɵ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɜɹɡɢ ManyToOne, ɚ ɬɚɤɠɟ ɧɚɩɢɫɚɧɢɟ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɦɟɬɨɞɚ ɜ ɢɧɬɟɪɮɟɣɫɟ ɪɟɩɨɡɢɬɨɪɢɹ, ɜ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɩɪɨɢɡɜɟɞɟɧɨ 

ɫɜɹɡɵɜɚɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢ ɩɨɩɵɬɤɟ ɩɨɥɭɱɟɧɢɹ ɜɫɟɯ ɞɨɫɨɤ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɭɞɟɬ ɜɵɩɨɥɧɟɧ ɜɫɟɝɨ ɨɞɢɧ ɡɚɩɪɨɫ ɜɦɟɫɬɨ ɞɜɭɯ. 

Ⱦɨɫɤɚ ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɨɛɴɟɤɬɨɜ ɬɢɩɚ CardList. CardList ɹɜɥɹɟɬɫɹ 

ɚɛɫɬɪɚɤɰɢɟɣ ɧɚɞ ɤɨɥɨɧɤɨɣ ɞɨɫɤɢ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɨɞɟɥɢ ɤɨɥɨɧɤɢ: 

 

package com.github.mirocidij.bugtracking.domain.model.boards; 
 
import com.github.mirocidij.bugtracking.domain.model.BaseEntity; 
import lombok.Data; 
import javax.persistence.*; 
import java.util.List; 
 
@Data 
@Entity 
@Table(name = "card_lists") 
public class CardList extends BaseEntity<Long> { 
 
    private String title; 
 
    @OneToMany(mappedBy = "cardList", cascade = CascadeType.ALL, 
orphanRemoval = true) 
    private List<Card> cards; 
 
    @ManyToOne(fetch = FetchType.LAZY) 
    private Board board; 
 
    @GeneratedValue(strategy = GenerationType.IDENTITY) 
    private Integer serialNumber; 
 
} 
 

ȼ ɞɚɧɧɨɦ ɮɪɚɝɦɟɧɬɟ ɤɨɞɚ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɣ ɤɥɚɫɫ ɫɨɞɟɪɠɢɬ ɨɛɪɚɬɧɭɸ 

ɫɫɵɥɤɭ ɧɚ ɨɛɴɟɤɬ ɞɨɫɤɢ, ɤ ɤɨɬɨɪɨɦɭ ɨɧ ɩɪɢɧɚɞɥɟɠɢɬ. Ɍɚɤɠɟ ɜɢɞɧɨ, ɱɬɨ ɤɨɥɨɧɤɚ 

ɫɨɞɟɪɠɢɬ ɫɩɢɫɨɤ ɨɛɴɟɤɬɨɜ ɬɢɩɚ Card, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɦɨɞɟɥɶɸ ɤɚɪɬɨɱɤɢ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɨɞɟɥɢ ɤɚɪɬɨɱɤɢ: 

 

package com.github.mirocidij.bugtracking.domain.model.boards; 
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import com.github.mirocidij.bugtracking.domain.model.BaseEntity; 
import lombok.Data; 
 
import javax.persistence.*; 
 
@Data 
@Entity 
@Table(name = "cards") 
public class Card extends BaseEntity<Long> { 
 
    private String cardTitle; 
     
    private String content; 
     
    private BugStatus bugStatus; 
     
    private BugSeverity bugSeverity; 
     
    private Sgtring cardDescription; 
     
    private User cardCreator; 
     
    private List<User> userList; 
 
    @ManyToOne(fetch = FetchType.LAZY) 
    private CardList cardList; 
 
    @GeneratedValue(strategy = GenerationType.IDENTITY) 
    private Integer serialNumber; 
 
} 

 

ȼ ɤɨɞɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɜɢɞɧɨ, ɱɬɨ ɤɚɪɬɨɱɤɚ ɢɦɟɟɬ ɬɚɤɢɟ ɩɨɥɹ ɤɚɤ 

ɡɚɝɨɥɨɜɨɤ, ɫɨɞɟɪɠɢɦɨɟ, ɫɬɚɬɭɫ, ɩɪɢɨɪɢɬɟɬ, ɨɩɢɫɚɧɢɟ. Ɍɚɤɠɟ ɞɚɧɧɚɹ ɤɚɪɬɨɱɤɚ 

ɫɫɵɥɚɟɬɫɹ ɧɚ ɩɨɥɶɡɨɜɚɬɟɥɹ ɫɨɡɞɚɬɟɥɹ ɢ ɢɦɟɟɬ ɩɨɥɟ, ɯɪɚɧɹɳɟɟ ɫɩɢɫɨɤ 

ɩɨɥɶɡɨɜɚɬɟɥɟɣ – ɥɸɞɟɣ, ɤɨɬɨɪɵɣ ɪɚɛɨɬɚɸɬ ɧɚɞ ɩɪɨɛɥɟɦɨɣ, ɤɨɬɨɪɭɸ ɨɩɢɫɵɜɚɟɬ 

ɤɚɪɬɨɱɤɚ. Ʉɚɪɬɨɱɤɚ ɬɚɤɠɟ ɢɦɟɟɬ ɨɛɪɚɬɧɭɸ ɫɫɵɥɤɭ ɧɚ ɫɩɢɫɨɤ ɤɨɥɨɧɨɤ ɢ 

ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɜ ɞɚɧɧɨɦ ɫɩɢɫɤɟ. 

 

2.8 Ɋɚɡɪɚɛ
ɨɬɤɚ 
ɤɨɧɬɪɨ
ɥɥɟɪɨɜ 
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ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɩɨɥɶɡɨɜɚɬɟɥɶ ɚɜɬɨɪɢɡɭɟɬɫɹ ɜ ɫɢɫɬɟɦɟ, ɨɧ ɫɪɚɡɭ ɠɟ ɫɦɨɠɟɬ 

ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɫɬɪɚɧɢɰɟ ɫɨ ɫɜɨɢɦɢ ɞɨɫɤɚɦɢ, ɤɨɬɨɪɵɟ ɨɧ ɫɨɡɞɚɥ ɢɥɢ ɜ 

ɤɨɬɨɪɵɟ ɟɝɨ ɩɪɢɝɥɚɫɢɥɢ ɞɪɭɝɢɟ ɩɨɥɶɡɨɜɚɬɟɥɢ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɧɬɪɨɥɥɟɪɚ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɜɧɭɬɪɢ ɫɟɛɹ ɥɨɝɢɤɭ 

ɩɨɥɭɱɟɧɢɹ ɞɨɫɨɤ: 

 

package com.github.mirocidij.bugtracking.controller; 
 
import com.github.mirocidij.bugtracking.domain.dto.UserDto; 
import 
com.github.mirocidij.bugtracking.domain.dto.boards.BoardResponseDt
o; 
import com.github.mirocidij.bugtracking.domain.model.boards.Board; 
import 
com.github.mirocidij.bugtracking.repository.boards.BoardRepo; 
import com.github.mirocidij.bugtracking.security.jwt.JwtUser; 
import lombok.RequiredArgsConstructor; 
import org.modelmapper.ModelMapper; 
import org.springframework.http.HttpStatus; 
import org.springframework.http.ResponseEntity; 
import 
org.springframework.security.core.annotation.AuthenticationPrincip
al; 
import org.springframework.web.bind.annotation.GetMapping; 
import org.springframework.web.bind.annotation.RequestMapping; 
import org.springframework.web.bind.annotation.RestController; 
import java.util.List; 
import java.util.stream.Collectors; 
 
@RestController 
@RequestMapping("/api/v1/boards/") 
@RequiredArgsConstructor 
public class BoardController { 
 
    private final ModelMapper modelMapper; 
 
    private final BoardRepo boardRepo; 
 
    @GetMapping("/all") 
    public ResponseEntity<List<BoardResponseDto>> getAllBoards( 
            @AuthenticationPrincipal JwtUser use 
    ) { 
        var boards = boardRepo 
                
.findAllByUserUsernameOrderById(user.getUsername()); 
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        if (boards.size() == 0) { 
            return new ResponseEntity<>(HttpStatus.NO_CONTENT); 
        } 
 
        var ret = boards.stream() 
                .map(board -> { 
                    var boardResponseDto = modelMapper.map( 
                            board, 
                            BoardResponseDto.class 
                    ); 
                    var userDto = modelMapper 
                            .map( 
                                    board.getUser(), 
                                    UserDto.clas 
                            ); 
                    boardResponseDto.setUserDto(userDto); 
 
                    return boardResponseDto; 
                }) 
                .collect(Collectors.toList()); 
 
        return new ResponseEntity<>(ret, HttpStatus.OK); 
    } 
 
} 

 

Ⱦɚɧɧɵɣ ɤɨɧɬɪɨɥɥɟɪ ɫɨɞɟɪɠɢɬ ɜ ɫɟɛɟ ɬɚɤɢɟ ɩɨɥɹ, ɤɚɤ ModelMapper ɢ 

BoardRepo. ModelMapper ɷɬɨ ɤɥɚɫɫ ɨɞɧɨɢɦɟɧɧɨ ɛɢɛɥɢɨɬɟɤɢ ModelMapper, 

ɤɨɬɨɪɚɹ ɫɥɭɠɢɬ ɞɥɹ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɨɛɴɟɤɬɨɜ ɨɞɧɨɝɨ ɤɥɚɫɫɚ ɜ ɨɛɴɟɤɬɵ ɞɪɭɝɨɝɨ 

ɤɥɚɫɫɚ. BoardRepo ɷɬɨ ɢɦɩɥɟɦɟɧɬɚɰɢɹ ɩɚɬɬɟɪɧɚ ɪɟɩɨɡɢɬɨɪɢɣ, ɤɨɬɨɪɵɣ 

ɨɛɥɟɝɱɚɟɬ ɞɨɫɬɭɩ ɤ ɛɚɡɟ ɞɚɧɧɵɯ.  

ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɦɟɬɨɞ getAllBoards, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬ ɜ 

ɫɟɛɹ ɨɛɴɟɤɬ ɚɜɬɨɪɢɡɨɜɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ, ɢɫɩɨɥɶɡɭɸ ɢɦɹ ɤɨɬɨɪɨɝɨ ɦɵ ɦɨɠɟɦ 

ɩɨɥɭɱɢɬɶ ɞɨɫɤɢ ɢɡ ɪɟɩɨɡɢɬɨɪɢɹ, ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ ɬɨɥɶɤɨ ɤɨɧɤɪɟɬɧɨɦɭ 

ɩɨɥɶɡɨɜɚɬɟɥɸ. ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɞɨɫɨɤ ɩɪɨɢɫɯɨɞɢɬ ɧɟɤɨɬɨɪɨɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 

ɩɨɫɪɟɞɫɬɜɨɦ ɛɢɛɥɢɨɬɟɤɢ ModelMapper, ɚ ɡɚɬɟɦ ɪɟɡɭɥɶɬɚɬ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɜɢɞɟ HTTP-ɨɬɜɟɬɚ ɫɨ ɫɬɚɬɭɫɨɦ OK.  

ɉɪɟɨɛɪɚɡɨɜɚɧɢɟ ɩɨɫɪɟɞɫɬɜɨɦ ɛɢɛɥɢɨɬɟɤɢ ModelMapper ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɬɨɝɨ, ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɪɟɤɭɪɫɢɢ ɩɪɢ ɫɟɪɢɚɥɢɡɚɰɢɢ ɨɛɴɟɤɬɨɜ ɜ ɮɨɪɦɚɬ JSON, ɬɚɤ 

ɤɚɤ ɨɧɢ ɦɨɝɭɬ ɫɨɞɟɪɠɚɬɶ ɰɢɤɥɢɱɟɫɤɢɟ ɫɫɵɥɤɢ ɞɪɭɝ ɧɚ ɞɪɭɝɚ.  

ɂɫɯɨɞɧɵɣ ɤɨɞ ɢɧɬɟɪɮɟɣɫɚ BoardRepo: 
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package com.github.mirocidij.bugtracking.repository.boards; 
 
import com.github.mirocidij.bugtracking.domain.model.boards.Board; 
import org.springframework.data.jpa.repository.JpaRepository; 
import org.springframework.data.jpa.repository.Query; 
 
import java.util.List; 
import java.util.Optional; 
 
public interface BoardRepo extends JpaRepository<Board, Long> { 
 
    List<Board> findAllByUserId(Long userId); 
 
    @Query("select b from Board b join fetch b.user where b.id = 
:id") 
    Optional<Board> findWithJoinFetch(Long id); 
 
    List<Board> findAllByUserUsernameOrderById(String username); 
 
} 

 

ȼ ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɩɪɢɫɭɬɫɬɜɭɟɬ ɨɛɴɹɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɬɨɞɨɜ, ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɧɚɢɦɟɧɨɜɚɧɢɹ ɤɨɬɨɪɵɯ ORM ɛɭɞɟɬ ɝɟɧɟɪɢɪɨɜɚɬɶ ɡɚɩɪɨɫɵ ɤ ɛɚɡɟ 

ɞɚɧɧɵɯ. 

 

2.9 Ɋɚɡɪɚɛ
ɨɬɤɚ 
ɤɥɢɟɧɬ
ɫɤɨɣ 
ɱɚɫɬɢ 
ɂɋ 

 

ɑɬɨɛɵ ɫɨɡɞɚɬɶ JS ɩɪɨɟɤɬ, ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɪɵɬɶ ɬɟɪɦɢɧɚɥ ɜ ɩɚɩɤɟ ɫ 

ɩɪɨɟɤɬɨɦ ɢ ɜɜɟɫɬɢ ɤɨɦɚɧɞɭ «npm init». Ⱦɚɧɧɚɹ ɤɨɦɚɧɞɚ ɫɨɡɞɚɫɬ ɩɚɪɭ ɮɚɣɥɨɜ ɢ 

ɩɚɩɨɤ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ ɮɚɣɥ package.json. ȼ 

ɞɚɧɧɨɦ ɮɚɣɥɟ ɛɭɞɭɬ ɯɪɚɧɢɬɶ ɫɤɪɢɩɬɵ ɞɥɹ ɡɚɩɭɫɤɚ ɢ ɫɛɨɪɤɢ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɜ 

ɞɚɧɧɨɦ ɮɚɣɥɟ ɛɭɞɭɬ ɭɤɚɡɚɧɵ ɜɫɟ ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɟɤɬɚ. 
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ɂɫɯɨɞɧɵɣ ɤɨɞ ɮɚɣɥɚ package.json. 

 

{ 
  "name": "bug-tracking", 
  "version": "1.0.0", 
  "private": true, 
  "repository": "https://github.com/Mirocidij/bug-tracking.git", 
  "author": "Yatsutko Sergey <s3rzh@inbox.ru>", 
  "license": "MIT", 
  "scripts": { 
    "dev": "cross-env NODE_ENV=development webpack --mode 
development", 
    "build": "cross-env NODE_ENV=production webpack --mode 
production", 
    "watch": "cross-env NODE_ENV=development webpack --mode 
development --watch", 
    "start": "cross-env NODE_ENV=development webpack serve --mode 
development --open" 
  }, 
  "dependencies": { 
    "@atlaskit/css-reset": "^6.0.5", 
    "@babel/polyfill": "^7.12.1", 
    "axios": "^0.21.1", 
    "bootstrap": "4.6.0", 
    "lodash": "^4.17.21", 
    "normalize.css": "^8.0.1", 
    "react": "^16.8.0", 
    "react-beautiful-dnd": "^13.1.0", 
    "react-bootstrap": "^1.6.0", 
    "react-dom": "^16.8.5", 
    "react-redux": "^7.2.4", 
    "react-router": "^5.2.0", 
    "react-router-dom": "^5.2.0", 
    "react-scripts": "4.0.3", 
    "redux": "^4.1.0", 
    "redux-thunk": "^2.3.0", 
    "styled-components": "^5.3.0" 
  }, 
  "devDependencies": { 
    "@babel/core": "^7.14.3", 
    "@babel/plugin-proposal-class-properties": "^7.13.0", 
    "@babel/preset-env": "^7.14.2", 
    "@babel/preset-react": "^7.13.13", 
    "@babel/preset-typescript": "^7.13.0", 
    "babel-loader": "^8.2.2", 
    "clean-webpack-plugin": "^4.0.0-alpha.0", 
    "copy-webpack-plugin": "^9.0.0", 
    "cross-env": "^7.0.3", 
    "css-loader": "^5.2.6", 
    "css-minimizer-webpack-plugin": "^3.0.0", 
    "eslint": "^7.27.0", 
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    "file-loader": "^6.2.0", 
    "html-webpack-plugin": "^5.3.1", 
    "less": "^4.1.1", 
    "less-loader": "^9.0.0", 
    "mini-css-extract-plugin": "^1.6.0", 
    "style-loader": "^2.0.0", 
    "terser-webpack-plugin": "^5.1.2", 
    "typescript": "^4.3.2", 
    "webpack": "^5.37.1", 
    "webpack-cli": "^4.7.0", 
    "webpack-dev-server": "^3.11.2" 
  }, 
  "browserslist": "> 0.25%, not dead" 
} 

 

Ⱦɚɧɧɵɣ ɮɚɣɥ ɧɚɩɢɫɚɧ ɜ ɮɨɪɦɚɬɟ JSON, ɤɚɤ ɫɥɟɞɭɟɬ ɢɡ ɪɚɫɲɢɪɟɧɢɹ ɮɚɣɥɚ. 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɢɬɶ ɬɚɤɢɦ ɩɨɥɹɦ, ɤɚɤ dependencies ɢ 

devDependencies. Ⱦɚɧɧɵɟ ɩɨɥɹ ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɚɬ 

ɛɢɛɥɢɨɬɟɤɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɜ ɩɪɨɟɤɬɟ, ɬɨ ɟɫɬɶ – ɡɚɜɢɫɢɦɨɫɬɢ ɩɪɨɟɤɬɚ. ȼ ɩɨɥɟ 

dependencies ɫɨɞɟɪɠɚɬɫɹ ɬɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɤɨɬɨɪɵɟ ɩɨɩɚɞɭɬ ɜ ɮɢɧɚɥɶɧɭɸ ɫɛɨɪɤɭ, 

ɜ ɩɨɥɟ devDependencies ɬɨɥɶɤɨ ɬɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɭɠɧɵ ɧɚ ɷɬɚɩɟ 

ɪɚɡɪɚɛɨɬɤɢ, ɜ ɮɢɧɚɥɶɧɭɸ ɫɛɨɪɤɭ ɨɧɢ ɜɤɥɸɱɟɧɵ ɧɟ ɛɭɞɭɬ. 

Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ, ɱɬɨ ɫɪɟɞɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɟɫɬɶ webpack. 

WebPack – ɷɬɨ ɫɛɨɪɳɢɤ ɦɨɞɭɥɟɣ JavaScript ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ. Ɉɧ 

ɫɨɡɞɚɧ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɞɥɹ JavaScript, ɧɨ ɦɨɠɟɬ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɜɧɟɲɧɢɟ 

ɪɟɫɭɪɫɵ, ɬɚɤɢɟ ɤɚɤ HTML, CSS ɢ ɢɡɨɛɪɚɠɟɧɢɹ, ɟɫɥɢ ɜɤɥɸɱɟɧɵ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɚɝɪɭɡɱɢɤɢ. webpack ɩɪɢɧɢɦɚɟɬ ɦɨɞɭɥɢ ɫ ɡɚɜɢɫɢɦɨɫɬɹɦɢ ɢ 

ɝɟɧɟɪɢɪɭɟɬ ɫɬɚɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɷɬɢ ɦɨɞɭɥɢ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɞɨɛɚɜɢɬɶ ɩɨɞɞɟɪɠɤɭ ɪɚɡɥɢɱɧɵɯ ɮɨɪɦɚɬɨɜ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ webpack. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɨɝɨ ɮɚɣɥɚ webpack. 

 

const path = require('path') 
const HTMLWebpackPlugin = require('html-webpack-plugin') 
const {CleanWebpackPlugin} = require('clean-webpack-plugin') 
const CopyWebpackPlugin = require('copy-webpack-plugin') 
const MiniCssExtractPlugin = require('mini-css-extract-plugin') 
const CssMinimizerWebpackPlugin = require('css-minimizer-webpack-
plugin') 
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const TerserWebpackPlugin = require('terser-webpack-plugin') 
 
const isDev = process.env.NODE_ENV === 'development' 
const isProd = !isDev 
 
const optimization = () => { 
    const config = { 
        splitChunks: { 
            chunks: "all" 
        } 
    } 
 
    if (isProd) { 
        config.minimizer = [ 
            new CssMinimizerWebpackPlugin(), 
            new TerserWebpackPlugin() 
        ] 
    } 
 
    return config 
} 
 
const filename = ext => isDev ? `[name].${ext}` : 
`${ext}/[name].[fullhash].${ext}` 
 
const cssLoaders = ext => { 
    const loaders = [ 
        { 
            loader: MiniCssExtractPlugin.loader 
        }, 
        'css-loader' 
    ] 
 
    if (ext) { 
        loaders.push(ext) 
    } 
 
    return loaders; 
} 
 
const fileLoader = () => ['file-loader'] 
 
const babelOptions = preset => { 
    const options = { 
        presets: [ 
            '@babel/preset-env' 
        ], 
        plugins: [ 
            '@babel/plugin-proposal-class-properties' 
        ] 
    } 
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    if (preset) { 
        options.presets.push(preset) 
    } 
 
    return options 
} 
 
module.exports = { 
    context: path.resolve(__dirname, 'src'), 
    mode: 'development', 
    devtool: isDev ? 'source-map' : 'nosources-source-map', 
    entry: { 
        main: ['@babel/polyfill', './index.jsx'] 
    }, 
    output: { 
        filename: filename('js'), 
        path: path.resolve(__dirname, '..', 'main', 'resources', 
'static') 
    }, 
    resolve: { 
        extensions: ['.js', '.ts', '.png', '.css', '.less', 
'.jsx', '.tsx'] 
    }, 
    optimization: optimization(), 
    devServer: {}, 
    plugins: [ 
        new HTMLWebpackPlugin({ 
            template: './index.html', 
            minify: { 
                collapseWhitespace: isProd 
            } 
        }), 
        new CleanWebpackPlugin(), 
        new CopyWebpackPlugin({ 
            patterns: [ 
                { 
                    from: path.resolve(__dirname, 
'src/favicon.ico'), 
                    to: path.resolve(__dirname, '..', 'main', 
'resources', 'static') 
                } 
            ] 
        }), 
        new MiniCssExtractPlugin({ 
            filename: filename('css') 
        }) 
    ], 
    module: { 
        rules: [ 
            { 
                test: /\.css$/, 
                use: cssLoaders() 
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            }, 
            { 
                test: /\.less$/, 
                use: cssLoaders('less-loader') 
            }, 
            { 
                test: /\.(png|jpg|svg|gif)$/, 
                use: fileLoader() 
            }, 
            { 
                test: /\.(ttf|woff|woff2|eot)$/, 
                use: fileLoader() 
            }, 
            { 
                test: /\.js$/, 
                exclude: /node_modules/, 
                use: { 
                    loader: 'babel-loader', 
                    options: babelOptions() 
                } 
            }, 
            { 
                test: /\.ts$/, 
                exclude: /node_modules/, 
                use: { 
                    loader: 'babel-loader', 
                    options: babelOptions(['@babel/preset-
typescript']) 
                } 
            }, 
            { 
                test: /\.jsx$/, 
                exclude: /node_modules/, 
                use: { 
                    loader: 'babel-loader', 
                    options: babelOptions([ 
                        '@babel/preset-react' 
                    ]) 
                } 
            } 
        ] 
    } 
} 

 

ȼ ɞɚɧɧɨɦ ɤɨɞɟ ɭɤɚɡɚɧɚ ɞɢɪɟɤɬɨɪɢɹ ɫ ɢɫɯɨɞɧɵɦɢ ɤɨɞɚɦɢ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ, 

ɭɤɚɡɚɧ ɩɭɬɶ ɞɨ ɞɢɪɟɤɬɨɪɢɢ, ɜ ɤɨɬɨɪɭɸ ɞɨɥɠɧɚ ɩɨɩɚɫɬɶ ɫɛɨɪɤɚ ɩɪɨɟɤɬɚ. Ɍɚɤɠɟ 

ɩɨɞɤɥɸɱɟɧ ɪɹɞ ɩɥɚɝɢɧɨɜ ɢ ɦɨɞɭɥɟɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɞɨɛɢɬɶɫɹ ɪɚɡɥɢɱɧɨɝɨ 

ɩɨɜɟɞɟɧɢɹ, ɬɚɤɨɝɨ ɤɚɤ ɩɨɧɢɦɚɧɢɟ ɫɩɟɰɢɚɥɶɧɵɯ ɮɨɪɦɚɬɨɜ ɞɚɧɧɵɯ, ɨɩɬɢɦɢɡɚɰɢɹ 
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ɤɨɞɚ ɞɥɹ ɛɨɥɟɟ ɛɵɫɬɪɨɣ ɡɚɝɪɭɡɤɢ ɩɪɢɥɨɠɟɧɢɹ ɢ ɤɨɦɩɢɥɹɰɢɸ ɤɨɞɚ ɢɡ 

ɫɩɟɰɢɮɢɱɧɵɯ ɹɡɵɤɚɯ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɞɞɟɪɠɢɜɚɸɬɫɹ 

ɛɪɚɭɡɟɪɚɦɢ, ɧɨ ɤɨɬɨɪɵɟ ɭɞɨɛɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ. 

ɉɨɫɥɟ ɪɟɚɥɢɡɚɰɢɢ ɛɚɡɨɜɨɝɨ ɫɟɪɜɟɪɚ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɥɢɟɧɬ, ɤɨɬɨɪɵɣ ɜɨ 

ɜɪɟɦɹ ɮɢɧɚɥɶɧɨɣ ɫɛɨɪɤɢ ɭɩɚɤɨɜɵɜɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɫɟɪɜɟɪɨɦ. Ʉɨɞ ɤɥɢɟɧɬɚ 

ɧɚɩɢɫɚɧ ɧɚ ɹɡɵɤɟ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɛɢɛɥɢɨɬɟɤɢ 

React ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ. Ȼɢɛɥɢɨɬɟɤɚ React ɢɫɩɨɥɶɡɭɟɬ 

ɤɨɦɩɨɧɟɧɬɧɵɣ ɩɨɞɯɨɞ, ɤɚɠɞɵɣ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɦɨɠɧɨ ɜɫɬɪɚɢɜɚɬɶ ɜɧɭɬɪɶ 

ɞɪɭɝɢɯ ɤɨɦɩɨɧɟɧɬɨɜ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɤɥɢɟɧɬɫɤɚɹ ɱɚɫɬɶ ɦɨɝɥɚ ɩɨɫɵɥɚɬɶ HTTP-ɡɚɩɪɨɫɵ ɧɚ 

ɫɟɪɜɟɪ ɛɵɥɚ ɩɨɞɤɥɸɱɟɧɚ ɛɢɛɥɢɨɬɟɤɚ axios. Ɍɚɤɠɟ ɛɵɥɚ ɧɚɩɢɫɚɧɚ ɨɛɟɪɬɤɚ ɧɚɞ 

ɷɬɨɣ ɛɢɛɥɢɨɬɟɤɨɣ ɞɥɹ ɛɨɥɟɟ ɭɞɨɛɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ api. Ɉɛɟɪɬɤɚ ɛɵɥɚ 

ɧɚɡɜɚɧɚ HttpClient. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɥɚɫɫɚ HttpClient: 

 

import axios from 'axios'; 
 
function createSession() { 
    return axios.create({ 
        baseURL: "http://localhost:9000/api/v1/", 
    }); 
} 
 
class _HttpClient { 
    private session: any 
 
    constructor() { 
        this.session = createSession(); 
    } 
 
    get = (...params: any) => 
        this.session 
            .get(...params) 
            .catch((exception: any) => { 
                throw exception; 
            }); 
 
    post = (...params: any) => this.session.post(...params); 
 
    put = (...params: any) => this.session.put(...params); 
 



 

81 
 

    delete = (...params: any) => this.session.delete(...params); 
} 
 
const HttpClient = new _HttpClient(); 
 
export default HttpClient; 

 

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɞɚɧɧɵɟ ɛɭɞɭɬ ɩɨɥɭɱɟɧɵ, ɢɯ ɧɭɠɧɨ ɤɭɞɚ-ɬɨ ɫɨɯɪɚɧɹɬɶ. ȼ 

ɤɚɱɟɫɬɜɟ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ ɛɵɥɚ ɩɨɞɤɥɸɱɟɧɚ ɛɢɛɥɢɨɬɟɤɚ Redux.  

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɧɮɢɝɭɪɚɰɢɢ ɛɢɛɥɢɨɬɟɤɢ Redux: 

 

import { applyMiddleware, compose, createStore } from "redux"; 
import thunk from "redux-thunk"; 
import rootReducer from './rootReducer' 
import { loadState, saveState } from "./loadState"; 
 
let persistedReduxStore = loadState(); 
 
const store = createStore( 
  rootReducer, 
  persistedReduxStore ? persistedReduxStore : {}, 
  compose( 
    applyMiddleware(thunk) 
  )); 
 
store.subscribe(() => { 
  saveState(store.getState()) 
}) 
 
export default store; 

 

ȼ ɞɚɧɧɨɦ ɮɪɚɝɦɟɧɬɟ ɤɨɞɚ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɟɞ ɫɨɡɞɚɧɢɟɦ ɯɪɚɧɢɥɢɳɚ 

ɜɵɡɵɜɚɟɬɫɹ ɦɟɬɨɞ loadState,  

Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɭɠɟɧ, ɱɬɨɛɵ ɩɪɨɜɟɪɢɬɶ, ɧɟɬ ɥɢ ɥɨɤɚɥɶɧɨɦ ɯɪɚɧɢɥɢɳɟ 

ɛɪɚɭɡɟɪɚ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɭɠɟ ɦɨɝɥɢ ɛɵɬɶ ɡɚɝɪɭɠɟɧɵ ɪɚɧɟɟ. Ɍɚɤɠɟ ɦɨɠɧɨ 

ɡɚɦɟɬɢɬɶ ɫɬɪɨɤɭ, ɜ ɤɨɬɨɪɨɣ ɩɪɢɥɨɠɟɧɢɟ ɩɨɞɩɢɫɵɜɚɟɬɫɹ ɧɚ store ɢ ɩɪɢ ɤɚɠɞɨɦ 

ɟɝɨ ɨɛɧɨɜɥɟɧɢɢ ɜɵɡɵɜɚɟɬ ɦɟɬɨɞ saveState, ɤɨɬɨɪɵɣ ɜɵɩɨɥɧɹɟɬ ɫɨɯɪɚɧɟɧɢɟ 

ɞɚɧɧɵɯ ɜ localStorage ɛɪɚɭɡɟɪɚ. ɗɬɨ ɧɭɠɧɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟɤɨɬɨɪɵɟ ɞɚɧɧɵɟ 

ɦɨɝɥɢ ɯɪɚɧɢɬɶɫɹ ɜ ɛɪɚɭɡɟɪɟ ɩɨɥɶɡɨɜɚɬɟɥɹ 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɦɟɬɨɞɨɜ loadState ɢ saveState: 

 



 

82 
 

export const loadState = () => { 
  try { 
    const serializedState = 
localStorage.getItem('persistedReduxStore'); 
    if (serializedState === null) { 
      return undefined; 
    } 
 
    return JSON.parse(serializedState); 
  } catch (err) { 
    return undefined; 
  } 
} 
 
export const saveState = (state) => { 
  try { 
    const stateToSave = { 
      users: state.users, 
      boards: state.boards, 
      board: state.board 
    } 
 
    const serializedState = JSON.stringify(stateToSave); 
    localStorage.setItem('persistedReduxStore', serializedState); 
  } catch (err) { 
    // Ignore writes errors 
  } 
} 

 

Ʉɨɞ ɤɨɦɩɨɧɟɧɬɚ ɝɥɚɜɧɨɣ ɫɬɪɚɧɢɰɵ ɫɨ ɜɫɟɦɢ ɝɥɚɜɧɵɦɢ ɦɚɪɲɪɭɬɚɦɢ: 

 

const MainContainer = styled.div` 
  height: 100vh; 
  width: 100%; 
  display: flex; 
  flex-direction: column; 
  background-color: #FAFBFC; 
 
  ${props => props.backgroundIsPicture 
          ? `background-image: url(${props.backgroundUrl});` 
          : 'background-image: none'} 
 
  background-size: 100% 100%; 
`; 
 
const ContentContainer = styled.div` 
  padding-top: 8px; 
  flex-grow: 1; 
  position: relative; 
  outline: none; 
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`; 
 
const App = ({ backgroundIsPicture, backgroundUrl }) => { 
  return ( 
    <MainContainer 
      backgroundIsPicture={backgroundIsPicture} 
      backgroundUrl={backgroundUrl} 
      className="main-container" 
    > 
      <Header backgroundIsPicture={backgroundIsPicture}/> 
 
      <ContentContainer> 
        <Switch> 
          <Route exact path="/" component={Board}/> 
          <Route exact path="/users" component={Users}/> 
          <Route exact path="/companies" component={Companies}/> 
          <Route exact path="/boards" component={Boards}/> 
          <Route exact path="/profile" component={Profile}/> 
          <Route exact component={NoMatchPage}/> 
        </Switch> 
      </ContentContainer> 
    </MainContainer> 
  ); 
} 
 
const mapStateToProps = (state) => ({ 
  ...state.app 
}) 
 
const mapDispatchToProps = (dispatch) => ({ 
  actions: bindActionCreators({}, dispatch) 
}) 
 
export default connect(mapStateToProps, mapDispatchToProps)(App); 

 

ȼ ɞɚɧɧɨɦ ɩɪɢɦɟɪɟ ɤɨɞɚ ɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɩɪɢɥɨɠɟɧɢɟ ɢɦɟɟɬ ɨɞɢɧ 

ɪɨɞɢɬɟɥɶɫɤɢɣ ɤɨɦɩɨɧɟɧɬ, ɤɨɬɨɪɵɦ ɹɜɥɹɟɬɫɹ MainContainer, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɨɛɵɱɧɵɦ ɛɥɨɱɧɵɦ ɷɥɟɦɟɧɬɨɦ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɬɢɥɹɦɢ, ɡɚɞɚɸɳɢɦɢ ɟɦɭ 

ɪɚɡɦɟɪ ɧɚ ɜɫɸ ɲɢɪɢɧɭ ɢ ɜɵɫɨɬɭ ɷɤɪɚɧɚ. Ⱦɚɥɟɟ ɜ ɷɬɨɬ ɛɥɨɤ ɜɥɨɠɟɧ ɞɪɭɝɨɣ 

ɤɨɦɩɨɧɟɧɬ – Header, ɷɬɨɬ ɤɨɦɩɨɧɟɧɬ ɨɬɜɟɱɚɟɬ ɡɚ ɧɚɜɢɝɚɰɢɸ ɩɨ ɩɪɢɥɨɠɟɧɢɸ, ɜ 

ɧɟɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɭɧɤɬɵ ɦɟɧɸ ɢ ɫɫɵɥɤɢ ɧɚ ɪɚɡɥɢɱɧɵɟ ɦɚɪɲɪɭɬɵ.  

ɋɥɟɞɭɸɳɢɦ ɛɥɨɤɨɦ ɹɜɥɹɟɬɫɹ ContentContainer, ɜ ɧɟɦ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜɟɫɶ 

ɤɨɧɬɟɧɬ ɫɚɣɬɚ. Ʉɨɦɩɨɧɟɧɬ ɤɚɠɞɨɣ ɫɬɪɚɧɢɰɵ ɨɬɪɢɫɨɜɵɜɚɟɬɫɹ ɢɦɟɧɧɨ ɜɧɭɬɪɢ 

ɞɚɧɧɨɝɨ ɛɥɨɤɚ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɨɥɨɫɚ ɧɚɜɢɝɚɰɢɢ ɫɬɚɬɢɱɧɚ ɢ ɧɟ ɦɟɧɹɟɬɫɹ ɨɬ 

ɫɬɪɚɧɢɰɵ ɤ ɫɬɪɚɧɢɰɟ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ ɫɨɡɞɚɧɢɹ ɩɪɢɥɨɠɟɧɢɣ ɧɚɡɵɜɚɟɬɫɹ SPA – 
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Single Page Application, ɢɥɢ ɨɞɧɨɫɬɪɚɧɢɱɧɨɟ ɩɪɢɥɨɠɟɧɢɟ, ɟɫɥɢ ɩɟɪɟɜɨɞɢɬɶ ɧɚ 

ɪɭɫɫɤɢɣ. Ɉɫɧɨɜɧɚɹ ɤɨɧɰɟɩɰɢɹ ɞɚɧɧɨɣ ɢɞɟɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɜ 

ɩɪɢɥɨɠɟɧɢɢ ɧɟɬ ɨɬɞɟɥɶɧɵɯ html ɫɬɪɚɧɢɰ ɩɨɞ ɤɚɠɞɵɣ ɦɚɪɲɪɭɬ – ɜɦɟɫɬɨ ɷɬɨɝɨ 

ɟɫɬɶ ɨɞɧɚ ɫɬɪɚɧɢɰɵ ɫ ɛɥɨɤɨɦ, ɧɚɩɨɞɨɛɢɟ ContentContainer, ɭ ɤɨɬɨɪɨɝɨ ɩɪɨɫɬɨ 

ɦɟɧɹɟɬɫɹ ɫɨɞɟɪɠɢɦɨɟ. ɗɬɨ ɭɞɨɛɧɨ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɩɟɪɟɯɨɞɟ ɧɚ ɧɨɜɵɣ ɦɚɪɲɪɭɬ 

ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɡɚɝɪɭɡɤɢ ɫɬɪɚɧɢɰɵ, ɤɚɤ ɩɪɢ ɫɬɚɧɞɚɪɬɧɨɦ ɩɨɞɯɨɞɟ, ɱɬɨ ɞɚɟɬ 

ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ ɜɨɡɦɨɠɧɨɫɬɶ ɯɪɚɧɢɬɶ ɫɨɫɬɨɹɧɢɟ ɩɪɢɥɨɠɟɧɢɟ ɜ 

ɜɢɞɟ ɨɞɧɨɝɨ ɛɨɥɶɲɨɝɨ ɯɪɚɧɢɥɢɳɚ ɞɚɧɧɵɯ, ɢ ɦɨɠɧɨ ɧɟ ɛɨɹɬɶɫɹ, ɱɬɨ ɨɧɨ 

ɨɛɧɭɥɢɬɫɹ ɩɪɢ ɩɟɪɟɡɚɝɪɭɡɤɟ ɫɬɪɚɧɢɰɵ, ɩɨɫɤɨɥɶɤɭ ɫɬɪɚɧɢɰɵ ɧɟ 

ɩɟɪɟɡɚɝɪɭɠɚɸɬɫɹ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ. 

ɉɪɢ ɩɟɪɟɯɨɞɟ ɜ ɪɚɡɞɟɥ ɦɟɧɸ «Ɇɨɢ ɞɨɫɤɢ» ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɧɚ 

ɫɬɪɚɧɢɰɭ, ɤɨɬɨɪɚɹ ɡɚɩɪɚɲɢɜɚɟɬ ɫ ɫɟɪɜɟɪɚ ɫɩɢɫɨɤ ɜɫɟɯ ɞɨɫɨɤ ɞɥɹ 

ɚɜɬɨɪɢɡɨɜɚɧɧɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ ɢ ɩɨɤɚɡɵɜɚɟɬ ɢɯ ɟɦɭ ɜ ɜɢɞɟ ɩɥɢɬɨɤ. ɋɤɪɢɧɲɨɬ 

ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɩɪɢɥɨɠɟɧɢɹ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 19. 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɩɥɢɬɤɭ ɨɞɧɨɣ ɢɡ ɞɨɫɨɤ ɩɪɢɥɨɠɟɧɢɟ ɩɟɪɟɧɨɫɢɬ 

ɩɨɥɶɡɨɜɚɬɟɥɹ ɤ ɫɨɞɟɪɠɢɦɨɦɭ ɤɨɧɤɪɟɬɧɨɣ ɞɨɫɤɢ. ɉɨɫɤɨɥɶɤɭ ɫɭɳɧɨɫɬɶ ɞɨɫɤɢ 

ɫɨɞɟɪɠɢɬ ɫɭɳɧɨɫɬɶ ɤɨɥɨɧɤɢ, ɚ ɫɭɳɧɨɫɬɶ ɤɨɥɨɧɤɢ ɫɨɞɟɪɠɢɬ ɫɭɳɧɨɫɬɶ ɡɚɞɚɱɢ, ɬɨ 

ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɞɨɫɤɢ ɢɦɟɸɬ ɢɟɪɚɪɯɢɱɟɫɤɭɸ ɫɬɪɭɤɬɭɪɭ ɞɚɧɧɵɯ. 

 

 

Ɋɢɫɭɧɨɤ 19 – Ɋɚɡɞɟɥ ɩɪɢɥɨɠɟɧɢɹ «Ɇɨɢ ɞɨɫɤɢ» 

 

Ⱦɥɹ ɨɬɪɢɫɨɜɤɢ ɫɨɞɟɪɠɢɦɨɝɨ ɞɨɫɨɤ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɫɩɟɰɢɚɥɶɧɵɣ 

ɤɨɦɩɨɧɟɧɬ, ɤɨɬɨɪɵɣ ɩɪɢ ɨɬɤɪɵɬɢɢ ɜ ɩɪɢɥɨɠɟɧɢɢ ɩɨɫɵɥɚɟɬ ɡɚɩɪɨɫ ɧɚ ɫɟɪɜɟɪ, 

ɡɚɝɪɭɠɚɟɬ ɜɫɸ ɢɧɮɨɪɦɚɰɢɸ ɤɚɫɚɬɟɥɶɧɨ ɤɨɧɤɪɟɬɧɨɣ ɞɨɫɤɢ ɩɨɤɚɡɵɜɚɟɬ ɟɟ 

ɩɨɥɶɡɨɜɚɬɟɥɸ ɜ ɜɢɞɟ ɢɧɬɟɪɚɤɬɢɜɧɵɯ ɤɨɥɨɧɨɤ. 
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ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɦɩɨɧɟɧɬɚ, ɤɨɬɨɪɵɣ ɜɵɜɨɞɢɬɫɹ ɩɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ 

«Ɇɨɢ ɞɨɫɤɢ»: 

 

const Container = styled.div` 
  background-color: #fafbfc; 
  display: flex; 
  flex-direction: row; 
  justify-content: flex-start; 
  flex-wrap: wrap; 
  padding: 8px; 
  margin: 8px; 
`; 
 
const BoardTitle = styled.div` 
  color: white; 
  font-weight: bold; 
  font-size: 170%; 
`; 
 
const BoardInfo = styled.div` 
  margin: 8px; 
  padding: 8px; 
  width: 250px; 
  height: 150px; 
  border-radius: 8px; 
  box-shadow: 0 1px 0 rgb(9 30 66 / 25%); 
  display: block; 
  background-color: rgba(0,0,0,.15); 
 
  background-image: ${props => props.backgroundImage 
          ? `url(${props.backgroundImage})` 
          : 'none' 
  }; 
  background-size: 100% 100%; 
 
  &:hover { 
    background-color: rgba(0, 0, 0, 0.25); 
    cursor: pointer; 
  } 
`; 
 
class UserBoards extends React.Component { 
  componentDidMount() { 
    this.props.actions.getAllBoards(); 
  } 
 
  render() { 
    const { 
      boards, 
      actions: { 
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        getAllBoards 
      } 
    } = this.props; 
 
    return ( 
      <Container> 
        { 
          boards && boards.map(board => ( 
            <BoardInfo backgroundImage={board.backgroundImageUrl} 
key={board.id}> 
              <BoardTitle>{board.boardTitle}</BoardTitle> 
            </BoardInfo> 
          )) 
        } 
      </Container> 
    ); 
  } 
} 
 
const mapStateToProps = (state) => ({ 
  boards: state.boards.boards 
}) 
 
const mapDispatchToProps = (dispatch) => { 
  return { 
    actions: bindActionCreators({ ...actions }, dispatch) 
  } 
} 
 
export default connect(mapStateToProps, 
mapDispatchToProps)(UserBoards); 

 

ȼ ɤɨɞɟ ɤɥɚɫɫɚ ɞɚɧɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɟɪɟɨɩɪɟɞɟɥɟɧ ɦɟɬɨɞ 

componentDidMount, ɤɨɬɨɪɵɣ ɜɵɡɵɜɚɟɬɫɹ ɛɢɛɥɢɨɬɟɤɨɣ React ɜ ɬɨɬ ɦɨɦɟɧɬ, 

ɤɨɝɞɚ ɤɨɦɩɨɧɟɧɬ ɜɵɜɟɥɫɹ ɧɚ ɫɬɪɚɧɢɰɟ. ȼ ɞɚɧɧɨɦ ɦɟɬɨɞɟ ɢɞɟɬ ɨɛɪɚɳɟɧɢɟ ɤ 

ɫɟɪɜɟɪɭ, ɤɨɬɨɪɵɣ ɨɬɞɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɞɨɫɤɚɯ, ɤɨɬɨɪɵɟ ɞɨɫɬɭɩɧɵ 

ɤɨɧɤɪɟɬɧɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

Ʉɨɧɰɟɩɰɢɹ ɥɹɦɛɞɚ ɜɵɪɚɠɟɧɢɣ ɩɪɢɲɥɚ ɢɡ ɦɢɪɚ ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ɉɨ ɫɜɨɟɣ ɫɭɬɢ ɥɹɦɛɞɚ ɜɵɪɚɠɟɧɢɹ ɹɜɥɹɸɬɫɹ ɚɧɨɧɢɦɧɵɦɢ 

ɦɟɬɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɦɵ ɦɨɠɟɦ ɥɟɝɤɨ ɩɟɪɟɞɚɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɩɚɪɚɦɟɬɪɚ ɜ 

ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ. ȼ ɤɨɧɬɟɤɫɬɟ ɫɬɚɧɞɚɪɬɚ ɹɡɵɤɚ JavaScript – ECMAScript6 

ɞɚɧɧɵɟ ɜɵɪɚɠɟɧɢɹ ɧɚɡɵɜɚɸɬɫɹ ɫɬɪɟɥɨɱɧɵɦɢ ɮɭɧɤɰɢɹɦɢ. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɦɩɨɧɟɧɬɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɡɚ ɨɬɪɢɫɨɜɤɭ ɞɨɫɤɢ: 
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const BoardWrapper = styled.div` 
  margin: 4px; 
  position: absolute; 
  left: 0; 
  right: 0; 
  top: 0; 
  bottom: 0; 
 
  overflow-x: auto; 
  overflow-y: hidden; 
`; 
const BoardMainContent = styled.div` 
  height: 100%; 
  display: flex; 
  flex-direction: column; 
  margin-right: 0; 
  position: relative; 
  transition: margin .1s ease-in; 
`; 
const BoardCanvas = styled.div` 
  background: linear-gradient(180deg, rgba(0, 0, 0, .24) 0, 
rgba(0, 0, 0, .24) 48px, transparent 80px, transparent); 
`; 
const Container = styled.div` 
  user-select: none; 
  white-space: nowrap; 
  padding-bottom: 8px; 
  position: absolute; 
  top: 0; 
  right: 0; 
  bottom: 0; 
  left: 0; 
`; 
 
class Board extends React.Component { 
  constructor(props) { 
    super(props); 
 
    this.state = { 
      active: false, 
      currentTaskInModal: {}, 
      currentListIdInModal: 'column-0' 
    } 
  } 
 
  componentDidMount() { 
    this.props.actions.changeBackgroundState() 
  } 
 
  componentWillUnmount() { 
    this.props.actions.changeBackgroundState() 
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  } 
 
  render() { 
    const { 
      boardState: { 
        boardDataIsLoading, 
        tasks, 
        columns, 
        columnOrder, 
        lastColumnId 
      }, 
      actions: { 
        loadBoardData, 
        onDragEnd, 
        saveNewCard, 
        addNewColumn 
      } 
    } = this.props; 
 
    return ( 
      <BoardWrapper> 
        <DragDropContext 
          onDragEnd={onDragEnd} 
        > 
          <Droppable 
            droppableId="all-columns" 
            direction="horizontal" 
            type="column" 
          > 
            {(provided) => ( 
              <BoardMainContent> 
                <BoardCanvas> 
                  <Container 
                    {...provided.droppableProps} 
                    ref={provided.innerRef} 
                  > 
                    {columnOrder.map((columnId, index) => { 
                      const columnProps = columns[columnId]; 
                      const tasksProps = 
columnProps.tasksIds.map((taskId) => tasks[taskId]); 
                      return ( 
                        <TaskListColumn 
                          key={columnProps.id} 
                          column={columnProps} 
                          tasks={tasksProps} 
                          index={index} 
                          addNewCard={(active, task) => { 
                            this.setState({ 
                              ...this.state, 
                              active: active, 
                              currentTaskInModal: { 
                                ...task 
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                              }, 
                              currentListIdInModal: columnProps.id 
                            }); 
                          }} 
                        /> 
                      ) 
                    })} 
                    {provided.placeholder} 
                    <ColumnAdder 
                      addNewColumn={addNewColumn} 
                    /> 
                  </Container> 
                </BoardCanvas> 
              </BoardMainContent> 
            )} 
          </Droppable> 
        </DragDropContext> 
        <Modal 
          show={this.state.active} 
        > 
          <Modal.Header closeButton onHide={() => this.setState({ 
active: false })}> 
            <Modal.Title> 
              { 
                this.state.currentTaskInModal.id 
                  ? "Ɋɟɞаɤɬɢɪɨваɧɢɟ ɤаɪɬɨчɤɢ" 
                  : "ɋɨɡɞаɧɢɟ ɤаɪɬɨчɤɢ" 
              } 
            </Modal.Title> 
          </Modal.Header> 
          <Modal.Body> 
            <CardForm 
              handleSubmit={(newCardData) => { 
                saveNewCard( 
                  this.state.currentListIdInModal, 
                  newCardData 
                ) 
 
                this.setState({ active: false }) 
              }} 
              cardProps={this.state.currentTaskInModal} 
              handleClose={() => this.setState({ active: false })} 
            /> 
          </Modal.Body> 
        </Modal> 
      </BoardWrapper> 
 
    ) 
  } 
} 
 
const mapStateToProps = (state) => ({ 
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  boardState: state.board 
}); 
 
const mapDispatchToProps = (dispatch) => ({ 
  actions: bindActionCreators({ ...actions, changeBackgroundState 
}, dispatch) 
}) 
 
export default connect(mapStateToProps, 
mapDispatchToProps)(Board); 

 

ȼ ɞɚɧɧɨɦ ɤɨɞɟ ɜɢɞɧɨ, ɱɬɨ ɦɚɫɫɢɜ ɤɨɥɨɧɨɤ ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɤɨɦɩɨɧɟɧɬ 

TaskListColumn ɩɨɫɪɟɞɫɬɜɨɦ ɮɭɧɤɰɢɢ map. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɦɩɨɧɟɧɬɚ TaskListColumn. 

 

import React from "react"; 
import styled from "styled-components"; 
import Task from './Task' 
import { Draggable, Droppable } from "react-beautiful-dnd"; 
import CardAdder from "./CardAdder"; 
import { Form } from "react-bootstrap"; 
 
const Container = styled.div` 
  width: 272px; 
  margin: 0 4px; 
  height: 100%; 
  box-sizing: border-box; 
  display: inline-block; 
  vertical-align: top; 
  white-space: nowrap; 
`; 
const ColumnContent = styled.div` 
  background-color: #ebecf0;; 
  border-radius: 3px; 
  box-sizing: border-box; 
  display: flex; 
  flex-direction: column; 
  max-height: 100%; 
  position: relative; 
  white-space: normal; 
`; 
const Title = styled.h3` 
  flex: 0 0 auto; 
  padding: 10px 8px; 
  position: relative; 
  min-height: 20px; 
`; 
const TaskList = styled.div` 
  flex: 1 1 auto; 



 

91 
 

  margin: 0 4px; 
  padding: 0 4px; 
  min-height: 20px; 
  box-sizing: content-box; 
`; 
 
export default class TaskListColumn extends React.Component { 
  render() { 
    function getStyle(style, snapshot) { 
      if (!snapshot.isDropAnimating) { 
        return style; 
      } 
      return { 
        ...style, 
        // cannot be 0, but make it super tiny 
        transitionDuration: `0.001s`, 
      }; 
    } 
 
    return ( 
      <Draggable 
        draggableId={this.props.column.id} 
        index={this.props.index} 
      > 
        { 
          (provided, snapshot) => ( 
            <Container 
              ref={provided.innerRef} 
              {...provided.draggableProps} 
              style={getStyle(provided.draggableProps.style, 
snapshot)} 
            > 
              <ColumnContent> 
                <Title {...provided.dragHandleProps}> 
                  {this.props.column.title} 
                </Title> 
                <Droppable 
                  droppableId={this.props.column.id} 
                  type="task" 
                > 
                  {(provided, snapshot) => ( 
                    <TaskList 
                      ref={provided.innerRef} 
                      {...provided.droppableProps} 
                      isDraggingOver={snapshot.isDraggingOver} 
                    > 
                      { 
                        this.props.tasks.map((task, index) => { 
                          return ( 
                            <Task 
                              openModal={() => 
this.props.addNewCard(true, task)} 
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                              key={task.id} 
                              task={task} 
                              index={index}/> 
                          ) 
                        })} 
                      {provided.placeholder} 
                    </TaskList> 
                  )} 
                </Droppable> 
                <div style={{ 
                  padding: 8 
                }}> 
                  <CardAdder 
                    addNewCard={(newCard) => { 
                      this.props.addNewCard(true, newCard); 
                    }} 
                  /> 
                </div> 
              </ColumnContent> 
            </Container> 
          ) 
        } 
      </Draggable> 
    ) 

 

ȼ ɞɚɧɧɨɦ ɤɨɦɩɨɧɟɧɬɟ ɡɚɞɚɸɬɫɹ ɫɬɢɥɢ ɞɥɹ ɤɨɥɨɧɤɢ, ɚ ɬɚɤɠɟ ɦɚɫɫɢɜ 

ɤɚɪɬɨɱɟɤ, ɤɨɬɨɪɵɣ ɩɟɪɟɞɚɟɬɫɹ ɜ ɞɚɧɧɵɣ ɤɨɦɩɨɧɟɧɬ ɜ ɤɚɱɟɫɬɜɟ ɫɜɨɣɫɬɜ, 

ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɦɚɫɫɢɜ ɤɨɦɩɨɧɟɧɬɨɜ ɬɢɩɚ Task ɩɨɫɪɟɞɫɬɜɨɦ ɭɠɟ ɨɩɢɫɚɧɧɨɣ 

ɜɵɲɟ ɮɭɧɤɰɢɢ map. 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɤɨɦɩɨɧɟɧɬɚ Task: 

 

import React from 'react' 
import styled from "styled-components"; 
import { Draggable } from "react-beautiful-dnd"; 
 
const Container = styled.div` 
  width: auto; 
  padding: 4px; 
  background-color: #fff; 
  border-radius: 3px; 
  box-shadow: 0 1px 0 rgb(9 30 66 / 25%); 
  display: block; 
  margin-bottom: 8px; 
  min-height: 100px; 
  position: relative; 
  text-decoration: none; 
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  &:hover { 
    background-color: rgba(0, 0, 0, 0.1); 
    cursor: pointer; 
  } 
`; 
 
const CardContent = styled.div` 
  display: flex; 
  flex-direction: column; 
  justify-content: flex-start; 
`; 
 
const CardTitle = styled.div` 
   
`; 
 
function getColorByUrgency(urgency) { 
  switch (urgency) { 
    case 'Бɟɫɫɪɨчɧая': return 'green'; 
    case 'Жɟɥаɬɟɥɶɧɨ вɵɩɨɥɧɢɬɶ': return 'lightgreen'; 
    case 'Нɭɠɧɨ вɵɩɨɥɧɢɬɶ': return 'yellow'; 
    case 'ɋɪɨчɧая': return 'red'; 
    default: 
      return 'transparent' 
  } 
} 
 
const CardUrgency = styled.div` 
  margin: 4px; 
  width: 35px; 
  height: 10px; 
  border-radius: 5px; 
  background-color: ${props => getColorByUrgency(props.urgency)}; 
`; 
 
export default class Task extends React.Component { 
  render() { 
    function getStyle(style, snapshot) { 
      if (!snapshot.isDropAnimating) { 
        return style; 
      } 
      return { 
        ...style, 
        // cannot be 0, but make it super tiny 
        transitionDuration: `0.001s`, 
      }; 
    } 
 
    return ( 
      <Draggable 
        draggableId={this.props.task.id} 
        index={this.props.index} 
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      > 
        {(provided, snapshot) => ( 
          <Container 
            onClick={this.props.openModal} 
            ref={provided.innerRef} 
            isDragging={snapshot.isDragging} 
            {...provided.draggableProps} 
            {...provided.dragHandleProps} 
            style={getStyle(provided.draggableProps.style, 
snapshot)} 
          > 
            <CardContent> 
              {this.props.task.urgency && <CardUrgency 
urgency={this.props.task.urgency} />} 
              <CardTitle>{this.props.task.title}</CardTitle> 
            </CardContent> 
          </Container> 
        )} 
      </Draggable> 
    ) 
  } 
} 

 

Ɋɟɡɭɥɶɬɚɬɨɦ ɤɨɪɪɟɤɬɧɨɣ ɨɬɪɚɛɨɬɤɢ ɞɚɧɧɨɝɨ ɤɨɞɚ ɫɬɚɧɟɬ ɫɬɪɚɧɢɰɚ ɫ 

ɤɨɥɨɧɤɚɦɢ ɢ ɡɚɞɚɱɚɦɢ ɜ ɧɢɯ. ɋɤɪɢɧɲɨɬ ɞɚɧɧɨɣ ɫɬɪɚɧɢɰɵ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧ 

ɧɚ ɪɢɫɭɧɤɟ 20. 

ɇɚ ɪɢɫɭɧɤɟ 20 ɩɪɢɦɟɱɚɬɟɥɶɧɨ ɬɨ, ɱɬɨ ɞɥɹ ɤɚɠɞɨɣ ɞɨɫɤɢ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɦɨɠɟɬ ɜɵɛɪɚɬɶ ɮɨɧɨɜɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ ɜɢɞɟɬɶ ɤɚɠɞɵɣ ɭɱɚɫɬɧɢɤ 

ɤɨɦɚɧɞɵ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɤɨɧɤɪɟɬɧɨɣ ɞɨɫɤɟ, ɱɬɨ ɧɟ ɧɟɫɟɬ ɨɫɨɛɵɯ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ, ɧɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ 

ɞɪɭɠɟɥɸɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɤ ɩɨɥɶɡɨɜɚɬɟɥɸ. 
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Ɋɢɫɭɧɨɤ 20 – ȼɧɟɲɧɢɣ ɜɢɞ ɨɞɧɨɣ ɢɡ ɞɨɫɨɤ 

 

Ʉɨɥɨɧɤɢ ɩɨ ɫɜɨɟɣ ɫɭɬɢ ɨɛɨɡɧɚɱɚɸɬ ɬɟɤɭɳɢɣ ɫɬɚɬɭɫ, ɧɚ ɤɨɬɨɪɨɦ 

ɧɚɯɨɞɢɬɫɹ ɨɲɢɛɤɚ. Ɍɚɤɠɟ ɭ ɨɲɢɛɨɤ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɟ ɤɚɬɟɝɨɪɢɢ 

ɫɪɨɱɧɨɫɬɢ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɬɨɪɵɯ ɧɚ ɤɚɪɬɨɱɤɟ ɛɭɞɟɬ ɨɬɨɛɪɚɠɟɧ ɦɚɪɤɟɪ 

ɫɩɟɰɢɚɥɶɧɨɝɨ ɰɜɟɬɚ ɞɥɹ ɥɭɱɲɟɝɨ ɜɢɡɭɚɥɶɧɨɝɨ ɪɚɡɥɢɱɢɹ. ȿɫɥɢ ɧɚɠɚɬɶ ɧɚ ɨɞɧɭ ɢɡ 

ɬɚɤɢɯ ɤɚɪɬɨɱɟɤ, ɬɨ ɨɬɤɪɨɟɬɫɹ ɦɨɞɚɥɶɧɨɟ ɨɤɧɨ ɫ ɮɨɪɦɨɣ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ, ɜ 

ɤɨɬɨɪɨɣ ɦɵ ɫɦɨɠɟɦ ɢɡɦɟɧɢɬɶ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɤɚɪɬɨɱɤɢ. ɋɤɪɢɧɲɨɬ ɞɚɧɧɨɣ 

ɮɨɪɦɵ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ 21. 

ɉɪɢ ɪɚɛɨɬɟ ɫ ɞɚɧɧɨɣ ɮɨɪɦɨɣ ɦɵ ɢɦɟɟɦ ɜɨɡɦɨɠɧɨɫɬɶ ɫɦɟɧɢɬɶ ɡɚɝɨɥɨɜɨɤ, 

ɨɩɢɫɚɧɢɟ, ɤɚɬɟɝɨɪɢɸ ɢ ɩɪɢɨɪɢɬɟɬ ɤɚɪɬɨɱɤɢ, ɱɬɨ ɩɨɜɥɢɹɟɬ ɧɚ ɰɜɟɬɨɜɨɣ ɦɚɪɤɟɪ. 
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Ɋɢɫɭɧɨɤ 21 – Ɏɨɪɦɚ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɚɪɬɨɱɤɢ 

 

ɂɫɯɨɞɧɵɣ ɤɨɞ ɮɨɪɦɵ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ ɤɚɪɬɨɱɤɢ: 

 

import React, { useState } from "react"; 
import { Button, Form, Modal } from "react-bootstrap"; 
 
const CardForm = ({ cardProps, handleClose, handleSubmit }) => { 
 
  const [title, setTitle] = useState(cardProps.title); 
  const [description, setDescription] = 
useState(cardProps.description); 
  const [category, setCategory] = useState(cardProps.category); 
  const [urgency, setUrgency] = useState(cardProps.urgency); 
 
  let innerHandleSubmit = (e) => { 
    e.preventDefault() 
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    handleSubmit({ 
      ...cardProps, 
      title, 
      description, 
      category, 
      urgency 
    }) 
  } 
 
  return ( 
    <Form onSubmit={innerHandleSubmit}> 
      <Form.Group> 
        <Form.Label>Ɂаɝɨɥɨɜɨɤ:</Form.Label> 
        <Form.Control 
          value={title} 
          onChange={(e) => setTitle(e.target.value)} 
        /> 
      </Form.Group> 
 
      <Form.Group> 
        <Form.Label>Ɉɩɢɫаɧɢɟ:</Form.Label> 
        <Form.Control 
          value={description} 
          onChange={e => setDescription(e.target.value)} 
          as="textarea" 
          rows={6} 
        /> 
      </Form.Group> 
 
      <Form.Group> 
        <Form.Label>Каɬɟɝɨɪɢя:</Form.Label> 
        <Form.Control 
          value={category} 
          onChange={e => setCategory(e.target.value)} 
          as="select" 
        > 
          <option>Бɟɡ ɤаɬɟɝɨɪɢɢ</option> 
          <option>Баɝ ɧа ɫɟɪɜɟɪɟ</option> 
          <option>Баɝ ɧа ɤɥɢɟɧɬɟ</option> 
          <option>Уɥɭɱɲɟɧɢɟ</option> 
        </Form.Control> 
      </Form.Group> 
 
      <Form.Group> 
        <Form.Label>ɉɪɢɨɪɢɬɟɬ:</Form.Label> 
        <Form.Control 
          value={urgency} 
          onChange={e => setUrgency(e.target.value)} 
          as="select" 
        > 
          <option> </option> 
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          <option>Бɟɫɫɪɨɱɧая</option> 
          <option>ɀɟɥаɬɟɥɶɧɨ ɜɵɩɨɥɧɢɬɶ</option> 
          <option>ɇɭɠɧɨ ɜɵɩɨɥɧɢɬɶ</option> 
          <option>Сɪɨɱɧая</option> 
        </Form.Control> 
      </Form.Group> 
 
      <Modal.Footer> 
        <Button variant="secondary" onClick={handleClose}> 
          Ɂаɤɪɵɬɶ 
        </Button> 
        <Button type="submit" variant="primary"> 
          Сɨхɪаɧɢɬɶ 
        </Button> 
      </Modal.Footer> 
    </Form> 
  ) 
} 
 
export default CardForm; 

 

Ʉɨɞ ɮɨɪɦɵ ɩɪɢɦɟɱɚɬɟɥɟɧ ɬɟɦ, ɱɬɨ ɷɬɨ ɧɟ ɤɥɚɫɫɨɜɵɣ ɤɨɦɩɨɧɟɧɬ, ɚ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ. Ɋɚɧɶɲɟ ɜ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɚɯ React ɧɟɥɶɡɹ ɛɵɥɨ 

ɯɪɚɧɢɬɶ ɫɨɫɬɨɹɧɢɟ, ɧɨ ɫ ɩɨɹɜɥɟɧɢɟɦ ɯɭɤɨɜ – ɷɬɨ ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɢ ɢɦɟɧɧɨ ɨɧɢ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɨɯɪɚɧɹɬɶ ɫɨɫɬɨɹɧɢɟ ɩɨɥɟɣ ɮɨɪɦɵ. 

Ʉɚɤ ɭɠɟ ɛɵɥɨ ɫɤɚɡɚɧɨ ɜɵɲɟ, ɞɚɧɧɚɹ ɞɨɫɤɚ ɹɜɥɹɟɬɫɹ ɢɧɬɟɪɚɤɬɢɜɧɨɣ. ɗɬɨ 

ɡɧɚɱɢɬ, ɱɬɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ ɟɟ ɷɥɟɦɟɧɬɚɦɢ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ 

ɩɨɦɨɳɢ ɦɵɲɢ, ɩɨɫɪɟɞɫɬɜɨɦ ɬɚɤɢɟ ɞɜɢɠɟɧɢɣ, ɤɚɤ ɩɟɪɟɬɚɫɤɢɜɚɧɢɟ. Ɇɨɠɧɨ 

ɩɟɪɟɬɚɫɤɢɜɚɬɶ ɤɚɤ ɫɚɦɢ ɤɨɥɨɧɤɢ, ɬɚɤ ɢ ɤɚɪɬɨɱɤɢ ɦɟɠɞɭ ɤɨɥɨɧɤɚɦɢ. Ɋɟɡɭɥɶɬɚɬɵ 

ɞɚɧɧɵɯ ɦɚɧɢɩɭɥɹɰɢɣ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 22 ɢ 23 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 

 

Ɋɢɫɭɧɨɤ 22 – ɋɨɫɬɨɹɧɢɟ ɞɨɫɤɢ ɩɨɫɥɟ ɫɦɟɧɵ ɩɨɪɹɞɤɚ ɫɥɟɞɨɜɚɧɢɹ ɤɨɥɨɧɨɤ 
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Ɋɢɫɭɧɨɤ 23 – Ⱦɨɫɤɚ ɩɨɫɥɟ ɩɟɪɟɦɟɳɟɧɢɹ ɤɚɪɬɨɱɟɤ ɦɟɠɞɭ ɤɨɥɨɧɤɚɦɢ 

 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɧɟɥɟɝɤɨ ɩɨɫɬɪɨɢɬɶ, ɧɨ ɷɬɨ ɬɨɝɨ ɫɬɨɢɬ, 

ɩɨɫɤɨɥɶɤɭ ɨɧ ɤɪɚɣɧɟ ɫɢɥɶɧɨ ɩɨɜɵɫɢɬ ɞɪɭɠɟɥɸɛɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɧɨɜɵɯ ɩɨɥɶɡɨɜɚɬɟɥɹɦ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɢɦ ɬɪɚɬɢɬɶ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ ɧɚ ɬɨ, ɱɬɨɛɵ 

ɧɚɭɱɢɬɶɫɹ ɟɣ ɩɨɥɶɡɨɜɚɬɶɫɹ. Ɉɫɨɛɟɧɧɨ ɷɬɨ ɤɚɫɚɟɬɫɹ ɫɬɭɞɟɧɬɨɜ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ, ɜɟɞɶ ɤɨɥɢɱɟɫɬɜɨ ɡɚɧɹɬɢɣ ɨɝɪɚɧɢɱɟɧɧɨ, ɢ 

ɯɨɬɟɥɨɫɶ ɛɵ ɤɚɤ ɦɨɠɧɨ ɫɤɨɪɟɟ ɩɪɨɣɬɢ ɩɪɨɰɟɫɫ ɨɛɭɱɟɧɢɹ ɪɚɛɨɬɵ ɜ ɫɢɫɬɟɦɟ ɢ 

ɩɪɢɫɬɭɩɢɬɶ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɜɵɩɨɥɧɟɧɢɸ ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. 

 

2.10 ȼɵɜɨɞ
ɵ ɩɨ 
ɪɚɡɞɟɥ
ɭ 
«Ɉɩɢɫ
ɚɧɢɟ 
ɪɚɡɪɚɛ
ɨɬɤɢ 
ɫɢɫɬɟɦ
ɵ 
ɨɬɫɥɟɠ
ɢɜɚɧɢ
ɹ 
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ɨɲɢɛɨ

ɤ ɜ 
ɩɪɨɝɪɚ
ɦɦɧɵɯ 
ɩɪɨɞɭɤ
ɬɚɯ» 

 

ȼɨ ɜɬɨɪɨɦ ɪɚɡɞɟɥɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɵɛɪɚɧ 

ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ, ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ, 

ɩɪɢɧɹɬɵ ɫɚɦɵɟ ɜɚɠɧɵɟ ɢɧɮɪɚɫɬɪɭɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɨɣ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ. Ɍɚɤɠɟ ɨɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɫɢɫɬɟɦɟ ɪɟɚɥɢɡɨɜɚɧ ɩɪɨɰɟɫɫ ɚɜɬɨɪɢɡɚɰɢɢ, 

ɚɭɬɟɧɬɢɮɢɤɚɰɢɢ ɢ ɝɟɧɟɪɚɰɢɢ JWT-ɬɨɤɟɧɨɜ ɩɨ ɜɫɟɦ ɩɪɚɜɢɥɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɍɚɤɠɟ ɪɟɚɥɢɡɨɜɚɧ ɩɪɨɰɟɫɫ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɫɢɫɬɟɦɭ, ɫɨɡɞɚɧɢɟ 

ɞɨɫɨɤ, ɤɨɥɨɧɨɤ ɢ ɤɚɪɬɨɱɟɤ. Ɋɟɚɥɢɡɨɜɚɧ ɩɪɨɰɟɫɫ ɲɢɮɪɨɜɚɧɢɹ ɩɚɪɨɥɟɣ ɩɪɢ 

ɫɨɡɞɚɧɢɢ ɞɥɹ ɧɢɯ ɭɱɟɬɧɵɯ ɡɚɩɢɫɟɣ. ɗɬɚ ɦɟɪɚ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɩɨɡɜɨɥɢɬ 

ɫɨɯɪɚɧɢɬɶ ɤɨɧɮɢɞɟɧɰɢɚɥɶɧɵɟ ɞɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ 

ɡɥɨɭɦɵɲɥɟɧɧɢɤ ɫɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɞɨɫɬɭɩ ɤ ɚɤɬɭɚɥɶɧɨɣ ɛɚɡɟ ɞɚɧɧɵɯ. 

ɉɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɩɪɨɰɟɫɫ ɫɛɨɪɤɢ ɤɥɢɟɧɬɫɤɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɭɩɚɤɨɜɤɚ ɟɝɨ ɜ ɨɞɢɧ ɮɚɣɥ ɫ ɫɟɪɜɟɪɧɵɦ ɩɪɢɥɨɠɟɧɢɟɦ. 

 

3 Ɉɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ 
ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 

 

ɋɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɢɥɢ ɫɬɨɢɦɨɫɬɶ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ — ɷɬɨ 

ɨɛɳɚɹ ɜɟɥɢɱɢɧɚ ɰɟɥɟɜɵɯ ɡɚɬɪɚɬ, ɤɨɬɨɪɵɟ ɜɵɧɭɠɞɟɧ ɧɟɫɬɢ ɜɥɚɞɟɥɟɰ ɫ ɦɨɦɟɧɬɚ 

ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɜɫɬɭɩɥɟɧɢɹ ɜ ɫɨɫɬɨɹɧɢɟ ɜɥɚɞɟɧɢɹ ɞɨ ɦɨɦɟɧɬɚ ɜɵɯɨɞɚ ɢɡ 

ɫɨɫɬɨɹɧɢɹ ɜɥɚɞɟɧɢɹ ɢ ɢɫɩɨɥɧɟɧɢɹ ɜɥɚɞɟɥɶɰɟɦ ɩɨɥɧɨɝɨ ɨɛɴёɦɚ ɨɛɹɡɚɬɟɥɶɫɬɜ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɜɥɚɞɟɧɢɟɦ. 
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3.1 Ʉɚɩɢɬ
ɚɥɶɧɵ
ɟ 
ɡɚɬɪɚɬ
ɵ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ — ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, 

ɧɨɫɹɳɢɟ ɪɚɡɨɜɵɣ ɯɚɪɚɤɬɟɪ, ɩɪɢɧɨɫɹɬ ɩɪɢɛɵɥɶ. Ⱦɚɧɧɵɟ ɡɚɬɪɚɬɵ ɧɟ 

ɭɬɪɚɱɢɜɚɸɬɫɹ, ɚ ɜɨɫɩɪɨɢɡɜɨɞɹɬɫɹ.  Ɂɚɬɪɚɬɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɢɫɬɟɦɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 1. 

 

Ʉ=Ʉɩɪ + Ʉɬɫ + Ʉɥɫ + Ʉɥɨ + Ʉɢɨ + Ʉɨɛ + Ʉɨɷ,     (1) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 

Ʉɥɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ – ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

3.2 Ɂɚɬɪɚɬ
ɵ ɧɚ 
ɩɪɨɟɤɬ
ɢɪɨɜɚɧ
ɢɟ ɂɋ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2:  

 

Ʉɩɪ=Ʉɡɩ+Ʉɤɢɩɫ+Ʉɫɜɬ+Ʉɩɪɨɱ,       (2) 
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ɝɞɟ Ʉɡɩ – ɡɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɫɩɟɰɢɚɥɢɫɬɨɜ; 

Ʉɤɢɩɫ – ɡɚɬɪɚɬɵ ɧɚ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɫɜɬ – ɡɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɩɪɨɱ – ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. 

Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɬɪɟɛɭɟɬɫɹ 1 

ɱɟɥɨɜɟɤ: ɩɪɨɝɪɚɦɦɢɫɬ, ɫɨ ɡɧɚɧɢɹɦɢ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ JavaScript, Java, 

SQL, ɮɪɟɣɦɜɨɪɤɚ Spring Framework, ɛɢɛɥɢɨɬɟɤ ReactJS ɢ Redux, ɋɍȻȾ 

PostgreSQL, ɚ ɬɚɤɠɟ ɫɨ ɡɧɚɧɢɹɦɢ ɬɚɤɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɤɚɤ Jenkins 

ɢ Git. 

Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ – 12 792 ɪɭɛ., ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɆɊɈɌ ɫ 1 əɧɜɚɪɹ 

2021 ɝɨɞɚ. Ɋɚɛɨɬɚɬɶ ɩɪɨɝɪɚɦɦɢɫɬ ɛɭɞɟɬ 1 ɦɟɫɹɰ. ɋɪɨɤ ɪɚɛɨɬɵ ɪɚɡɪɚɛɨɬɱɢɤɚ – 

22 ɩɨɥɧɵɯ ɞɧɹ. Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3. 

 

Ɍɚɛɥɢɰɚ 3 – Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ  
 ɇɚɱɢɫɥɟɧɨ, ɪɭɛ. ɍɞɟɪɠɚɧɨ, ɪɭɛ. 

ɉɨ ɨɤɥɚɞɭ 12 792  
ɉɪɟɦɢɹ 1000  

ɋɄ 3 840  
ɊɄ 3 840  

ɇȾɎɅ  2 791 
ɂɬɨɝɨ 21 472  

ɇɚ ɪɭɤɢ 18 681  
 

Ɉɛɳɚɹ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɜɫɟɯ ɫɩɟɰɢɚɥɢɫɬɨɜ ɫɨɫɬɚɜɥɹɟɬ: 

Ʉɡɩ = 21 472 * 1,302 = 27 956 ɪɭɛɥɟɣ.  

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ɂɚɬɪɚɬɵ ɧɚ ɉɈ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4 

 
Ɍɚɛɥɢɰɚ 4 – Ɂɚɬɪɚɬɵ ɧɚ ɉɈ 
№ ɇɚɢɦɟɧɨɜɚɧɢɟ ɉɈ Ʉɨɥɢɱɟɫɬɜɨ ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ 
ɋɪɨɤ ɫɥɭɠɛɵ 

1 JetBrains All Products Pack 1 5 000 1 ɦɟɫɹɰ 
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2 Ubuntu Linux 1 ɛɟɫɩɥɚɬɧɨ ɛɟɫɫɪɨɱɧɨ 
5 Google Chrome 1 ɛɟɫɩɥɚɬɧɨ 3 ɝɨɞɚ 

 

ɋɬɨɢɦɨɫɬɶ ɡɚɬɪɚɬ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɛɭɞɟɬ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ 

ɬɨɥɶɤɨ ɫɬɨɢɦɨɫɬɶ ɩɚɤɟɬɚ ɥɢɰɟɧɡɢɨɧɧɵɯ ɫɪɟɞ ɪɚɡɪɚɛɨɬɤɢ JetBrains All Products 

Pack. 

 

Ʉɢɩɫ = 5 000 ɪɭɛɥɟɣ. 

  

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ. ɉɪɢ ɩɪɚɜɢɥɶɧɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɤɚ 

ɩɪɨɫɥɭɠɢɬ 4 ɝɨɞɚ. Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 5. 

 

Ɍɚɛɥɢɰɚ 5 – Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥɢɱɟɫɬɜɨ 
ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ɋɪɨɤ 

ɫɥɭɠɛɵ, ɥɟɬ. 
1 Ɋɚɛɨɱɟɟ ɦɟɫɬɨ ɩɨɥɶɡɨɜɚɬɟɥɹ    

2 
ɉɪɨɰɟɫɫɨɪ INTEL Core i5 10400, LGA 1200, 
OEM [cm8070104290715s rh3c] 

1 16 890 4 

3 
SSD ɧɚɤɨɩɢɬɟɥɶ KINGSTON A2000 
SA2000M8/250G 250ȽȻ, M.2 2280, PCI-E x4, 
NVMe 

1 3 690 4 

4 
Ɇɚɬɟɪɢɧɫɤɚɹ ɩɥɚɬɚ MSI H410M-A PRO, LGA 
1200, Intel H410, mATX, Ret 

1 6 290 4 

5 
Ɇɨɞɭɥɶ ɩɚɦɹɬɢ PATRIOT PSD48G2400K 
DDR4 - 2x 4ȽȻ 2400, DIMM, Ret 1 4 096 4 

6 
Ȼɥɨɤ ɩɢɬɚɧɢɹ AEROCOOL AERO BRONZE, 
550ȼɬ, 120ɦɦ, ɱɟɪɧɵɣ, retail [aero bronze 550] 1 4 860 4 

7 
Ɇɨɧɢɬɨɪ PHILIPS 273V7QDSB (00/01) 27", 
ɱɟɪɧɵɣ 

1 10 990 4 

 ɂɬɨɝɨ:  46 816  
 

ɉɨɫɤɨɥɶɤɭ ɞɚɧɧɵɣ ɤɨɦɩɶɸɬɟɪ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɨɞɢɧ ɦɟɫɹɰ, 

ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɚɦɨɪɬɢɡɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬ ɚɦɨɪɬɢɡɚɰɢɢ 

ɤɨɦɩɶɸɬɟɪɚ ɡɚ 1 ɦɟɫɹɰ ɢɫɩɨɥɶɡɨɜɚɧɢɹ: 

 

Ʉɫɜɬ = (46 816 / 4) / 12 = 975. 

 

Ʉɫɜɬ = 975 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ. 
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Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ. ɇɚ ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ ɜɵɞɟɥɟɧɨ 3% ɨɬ 

ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ɗɬɨ ɫɬɚɧɞɚɪɬɧɵɣ ɩɪɨɰɟɧɬ ɞɥɹ ɩɪɨɱɢɯ ɪɚɫɯɨɞɨɜ, 

ɤɨɬɨɪɨɝɨ ɯɜɚɬɢɬ ɧɚ ɩɨɤɪɵɬɢɟ ɦɟɥɤɢɯ ɩɪɨɛɥɟɦ. 

Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ. ɋɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6. 

 

Ɍɚɛɥɢɰɚ 6 – ɋɭɦɦɚ ɡɚɬɪɚɬ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
Ɂɚɬɪɚɬɵ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɪɭɛ. 

Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɩɟɰɢɚɥɢɫɬɨɜ 27 956 

Ɂɚɬɪɚɬɵ ɧɚ ɉɈ 5 000 

Ɂɚɬɪɚɬɵ ɧɚ ɫɪɟɞɫɬɜɚ ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ 
ɬɟɯɧɢɤɢ 

975 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 1 018 

ɂɬɨɝɨ: 34 949 

 

Ʉɩɪ = 34 949 ɪɭɛɥɟɣ. 

 

Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ. Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 3: 

 

Ʉ = Ʉɩɪ+Ʉɬɫ+Ʉɥɫ+Ʉɩɨ+Ʉɢɨ+Ʉɨɛ+Ʉɨɷ,      

 (3) 

 

ɝɞɟ Ʉɩɪ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɂɋ; 

Ʉɬɫ – ɡɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ; 

Ʉɥɫ – ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɥɨɤɚɥɶɧɵɯ ɫɟɬɟɣ; 

Ʉɩɨ – ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ; 

Ʉɢɨ – ɡɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ; 

Ʉɨɷ– ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ; 

Ʉɩɪ ɩɨɫɱɢɬɚɧɨ ɪɚɧɟɟ ɢ ɫɨɫɬɚɜɥɹɟɬ 34 949 ɪɭɛɥɟɣ; 
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Ʉɬɫ ɪɚɜɧɵ 0 ɪɭɛ., ɬɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɤɨɦɩɶɸɬɟɪɚɯ 

ɢɧɫɬɢɬɭɬɚ; 

Ʉɥɫ ɪɚɜɧɵ 0 ɪɭɛ., ɬɚɤ ɤɚɤ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɥɨɠɟɧɢɹ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɥɨɤɚɥɶɧɵɣ ɤɨɦɩɶɸɬɟɪ; 

Ʉɩɨ ɪɚɜɧɵ 0 ɪɭɛ., ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɛɨɬɵ ɩɪɢɥɨɠɟɧɢɹ ɩɨɬɪɟɛɭɟɬɫɹ ɬɨɥɶɤɨ 

ɛɟɫɩɥɚɬɧɵɣ ɛɪɚɭɡɟɪ; 

Ʉɢɨ ɪɚɜɧɵ 0 ɪɭɛ., ɬɚɤ ɤɚɤ ɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɛɚɡɚ ɩɪɢɥɨɠɟɧɢɹ ɫɨɡɞɚɧɚ ɧɚ 

ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 

Ʉɨɛ – ɡɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ. ɑɬɨɛɵ ɩɪɢɥɨɠɟɧɢɟɦ ɦɨɠɧɨ ɛɵɥɨ 

ɩɨɥɶɡɨɜɚɬɶɫɹ ɬɚɤ, ɤɚɤ ɢ ɡɚɞɭɦɚɧɨ, ɬɪɟɛɭɟɬɫɹ ɨɛɭɱɢɬɶ ɩɪɟɩɨɞɚɜɚɬɟɥɹ, ɤɨɬɨɪɵɣ 

ɛɭɞɟɬ ɟɝɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɪɚɦɤɚɯ ɫɜɨɢɯ ɡɚɧɹɬɢɣ. Ɉɛɭɱɟɧɢɟɦ ɡɚɣɦɟɬɫɹ 

ɩɪɨɝɪɚɦɦɢɫɬ. Ɉɛɭɱɟɧɢɟ ɡɚɣɦɟɬ 2 ɞɧɹ ɩɨ 3 ɱɚɫɚ ɜ ɞɟɧɶ ɢɥɢ ɨɞɢɧ ɩɨɥɧɵɣ ɪɚɛɨɱɢɣ 

ɞɟɧɶ. ɉɨɷɬɨɦɭ Ʉɨɛ ɷɬɨ ɡɚɪɩɥɚɬɚ ɩɪɨɝɪɚɦɦɢɫɬɚ ɡɚ ɩɨɥɧɵɣ ɪɚɛɨɱɢɣ ɞɟɧɶ ɢɥɢ 20 

472 / 22 * 1,302 = 1 211 ɪɭɛɥɟɣ. 

Ʉɨɷ– ɡɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɜɫɟ ɧɨɪɦɚɥɶɧɨ 

ɪɚɛɨɬɚɥɨ, ɫɢɫɬɟɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɬɟɫɬɢɪɨɜɚɬɶ. Ɂɚɧɢɦɚɬɶɫɹ ɷɬɢɦ ɛɭɞɟɬ 

ɩɪɨɝɪɚɦɦɢɫɬ 1 ɪɚɛɨɱɭɸ ɧɟɞɟɥɸ ɢɥɢ 5 ɪɚɛɨɱɢɯ ɞɧɟɣ. Ɍɟɫɬɢɪɨɜɚɬɶ ɩɪɢɥɨɠɟɧɢɟ 

ɩɪɨɝɪɚɦɦɢɫɬ ɛɭɞɟɬ ɧɟɩɨɥɧɵɣ ɪɚɛɨɱɢɣ ɞɟɧɶ – 3 ɱɚɫɚ ɜ ɞɟɧɶ, ɩɨɷɬɨɦɭ ɡɚɪɩɥɚɬɚ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɚ 5 * 3 = 15 ɱɚɫɨɜ ɢɥɢ 2 ɩɨɥɧɵɯ ɪɚɛɨɱɢɯ ɞɧɹ. Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ 

ɫɨɫɬɚɜɥɹɟɬ 20 472 ɪɭɛɥɟɣ ɜ ɦɟɫɹɰ (ɛɟɡ ɧɚɞɛɚɜɨɤ).  

Ɂɉ ɩɪɨɝɪɚɦɦɢɫɬɚ ɡɚ ɩɟɪɢɨɞ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɪɚɜɧɚ: 

20 472 / 22 * 2 * 1,302 = 2 423 ɪɭɛɥɟɣ. 

Ɋɚɫɱɟɬ ɜɫɟɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 7. 

 

 

 

Ɍɚɛɥɢɰɚ 7 – Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ 
ȼɢɞ ɡɚɬɪɚɬ Ɂɚɬɪɚɬɵ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɪɭɛ. 
Ɂɚɬɪɚɬɵ ɧɚ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɫɩɟɰɢɚɥɢɫɬɨɜ 29 956 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 5 000 
Ɂɚɬɪɚɬɵ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 975 
Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ 1 018 
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Ʉɚɩɢɬɚɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ 0 
Ɂɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ 0 

 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ 0 
Ɂɚɬɪɚɬɵ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 0 
Ɂɚɬɪɚɬɵ ɧɚ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ 1 211 
Ɂɚɬɪɚɬɵ ɧɚ ɨɩɵɬɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 2 423 

ɂɬɨɝɨ:  40 583 
 

3.3 ɗɤɫɩɥ
ɭɚɬɚɰɢ
ɨɧɧɵɟ 
ɡɚɬɪɚɬ
ɵ 

 

Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɨɪɦɭɥɟ 4: 

 

ɋ = ɋɡɩ + ɋɚɨ + ɋɬɨ + ɋɝɫ + ɋɧɢ + ɋɩɪɨɱ,     (4) 

 

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 ɧɨɫɢɬɟɥɶ ɢɧɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɪɢɥɨɠɟɧɢɹ ɜ ɪɚɛɨɱɟɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɵ ɡɚɬɪɚɬɵ 

ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɚɞɦɢɧɢɫɬɪɚɬɨɪɚ, ɤɨɬɨɪɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢ ɛɭɞɟɬ ɭɞɚɥɹɬɶ ɢɡ 

ɛɚɡɵ ɧɟɚɤɬɢɜɧɵɟ ɭɱɟɬɧɵɟ ɡɚɩɢɫɢ ɩɨɥɶɡɨɜɚɬɟɥɟɣ, ɩɨɫɤɨɥɶɤɭ ɷɬɚ ɨɩɟɪɚɰɢɹ 

ɬɪɟɛɭɟɬɫɹ ɜɫɟɝɨ ɪɚɡ ɜ ɝɨɞ, ɬɨ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɚ ɷɬɨ 500 ɪɭɛɥɟɣ.  

Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵ ɡɚɬɪɚɬɵ ɧɚ ɜɟɛ-ɫɟɪɜɟɪ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ 

ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟ. ɏɨɫɬɟɪ Fornex ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɨɱɟɧɶ ɜɵɞɟɥɟɧɧɵɟ 

ɬɚɪɢɮɵ ɧɚ VPS ɫɟɪɜɟɪɚ. ɇɚ ɪɢɫɭɧɤɟ 24 ɩɨɤɚɡɚɧ ɫɩɢɫɨɤ ɬɚɪɢɮɨɜ ɫ ɰɟɧɨɣ ɡɚ 

ɦɟɫɹɰ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɨɞɨɣɞɟɬ ɫɚɦɵɣ ɞɟɲɟɜɵɣ ɬɚɪɢɮ, ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ 
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ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɪɚɡ ɜ ɝɨɞ ɛɭɞɟɬ ɱɢɫɬɢɬɶ ɛɚɡɭ ɞɚɧɧɵɯ. ɉɨɷɬɨɦɭ ɫɬɨɢɦɨɫɬɶ ɜɟɛ-

ɫɟɪɜɟɪɚ ɫɨɫɬɚɜɢɬ 369 * 12 = 4 428 ɪɭɛɥɟɣ. 

ɂɧɬɟɪɧɟɬ ɜɯɨɞɢɬ ɜ ɫɬɨɢɦɨɫɬɶ ɯɨɫɬɢɧɝɚ, ɩɨɷɬɨɦɭ ɡɚɬɪɚɬɵ ɧɚ ɢɧɬɟɪɧɟɬ 

ɫɨɫɬɚɜɹɬ 0 ɪɭɛɥɟɣ ɜ ɝɨɞ. 

 

 

 

Ɋɢɫɭɧɨɤ 24 – Ɍɚɪɢɮɵ ɯɨɫɬɢɧɝɚ Fornex ɧɚ ɜɵɞɟɥɟɧɧɵɣ ɫɟɪɜɟɪ ɜ ɦɟɫɹɰ 

 

ɂɬɨɝɨ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɫɨɫɬɚɜɹɬ 7 655 ɪɭɛɥɟɣ ɡɚ 1 ɝɨɞ.  

ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 8. 

 
Ɍɚɛɥɢɰɚ 8 – ɋɩɢɫɨɤ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ 

ɋɨɫɬɚɜ ɡɚɬɪɚɬ ɉɥɚɧɢɪɭɟɦɚɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɜ ɝɨɞ, ɪɭɛ. 

Ɂɚɬɪɚɬɵ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɩɟɪɫɨɧɚɥɚ 500 

Ɂɚɬɪɚɬɵ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 0 

Ɂɚɬɪɚɬɵ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 4 428 

Ɂɚɬɪɚɬɵ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɝɥɨɛɚɥɶɧɵɯ ɫɟɬɟɣ 0 

ɂɬɨɝɨ 4 928 

 

Ɋɚɫɱɟɬ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ. ɇɟɜɨɡɦɨɠɧɨ ɡɧɚɬɶ ɜɫɟ, ɱɬɨ ɫɥɭɱɢɬɫɹ ɜ 



 

108 
 

ɩɪɨɰɟɫɫɟ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɩɨɷɬɨɦɭ ɥɸɛɵɟ ɢɧɜɟɫɬɢɰɢɢ ɛɭɞɭɬ ɫɨɩɪɹɠɟɧɵ ɫ 

ɪɢɫɤɨɦ. Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɢɫɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ 

ɩɨɞɞɟɪɠɤɢ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɬɪɟɦ ɨɫɧɨɜɧɵɦ ɝɪɭɩɩɚɦ ɪɢɫɤɨɜ: ɪɢɫɤɢ 

ɢɧɜɟɫɬɢɪɨɜɚɧɢɹ ɜ ɪɚɡɪɚɛɨɬɤɭ ɩɪɨɟɤɬɚ, ɪɢɫɤɢ ɜɧɟɞɪɟɧɢɹ ɩɪɨɟɤɬɚ, 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɢɫɤɢ.  

Ɋɢɫɤɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɪɢɫɤɨɜ, ɢɦɟɸɳɢɯ ɧɚɢɜɵɫɲɭɸ 

ɨɰɟɧɤɭ. ɉɪɢ ɚɧɚɥɢɡɟ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɵɥɨ ɧɚɣɞɟɧɨ ɞɜɚ ɜɚɠɧɵɯ 

ɪɢɫɤɚ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɞɟɬɚɥɶɧɨɝɨ ɪɚɡɴɹɫɧɟɧɢɹ. 

Ɋɢɫɤ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɣ ɫɞɚɱɢ ɫɢɫɬɟɦɵ ɨɛɭɫɥɨɜɥɟɧ ɟɟ ɫɥɨɠɧɨɫɬɶɸ, ɬɪɭɞɧɨ 

ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɧɚ ɷɬɚɩɟ ɨɩɢɫɚɧɢɹ ɫɢɫɬɟɦɵ. 

Ɋɢɫɤ ɭɜɟɥɢɱɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦɵ ɬɚɤɠɟ ɨɛɭɫɥɨɜɥɟɧ 

ɜɵɫɨɤɨɣ ɫɥɨɠɧɨɫɬɶɸ ɪɚɡɪɚɛɨɬɤɢ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ. ɋɧɢɡɢɬɶ ɞɚɧɧɵɣ ɪɢɫɤ ɦɨɠɧɨ 

ɩɪɢ ɩɨɦɨɳɢ ɧɚɩɢɫɚɧɢɹ ɢ ɪɟɝɭɥɹɪɧɨɝɨ ɡɚɩɭɫɤɚ ɸɧɢɬ-ɬɟɫɬɨɜ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɨɦɨɳɢ ɬɟɫɬɢɪɨɜɚɧɢɹ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɬɟɫɬɨɜɨɦ ɫɬɟɧɞɟ. 

ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫɤ ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɤɚɡɱɢɤɚ ɧɟɨɛɯɨɞɢɦɨ 

ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɨɛɫɭɞɢɬɶ ɭɫɬɪɨɣɫɬɜɨ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɵ ɫ ɡɚɤɚɡɱɢɤɨɦ, 

ɨɛɫɭɞɢɬɶ ɜɫɟ ɧɟɩɨɧɹɬɧɵɟ ɞɟɬɚɥɢ ɢ ɩɨɞɪɨɛɧɨ ɨɩɢɫɚɬɶ ɢɯ ɜ ɬɟɯɧɢɱɟɫɤɨɦ ɡɚɞɚɧɢɢ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɞɚɧɧɵɯ ɪɢɫɤɨɦ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɟɫɬɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦɵ 

ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɪɟɚɥɢɡɚɰɢɢ ɧɨɜɨɝɨ ɮɭɧɤɰɢɨɧɚɥɚ. 

 

Ɍɚɛɥɢɰɚ 9 – Ɋɢɫɤɢ ɩɪɨɟɤɬɚ 

№ Ƚɪɭɩɩɵ ɪɢɫɤɨɜ 
ɉɟɪɟɱɟɧɶ ɪɢɫɤɨɜ 

ɩɪɨɟɤɬɚ 

ɍɪɨɜɟɧɶ 
ɜɥɢɹɧɢɹ 
ɪɢɫɤɚ ɧɚ 
ɩɪɨɟɤɬ 

ȼɟɪɨɹɬɧɨɫɬɶ 
ɪɢɫɤɚ 

ȼɨɡɦɨɠɧɨɫɬɶ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɢɥɢ 

ɫɧɢɠɟɧɢɹ ɪɢɫɤɚ 

1. 

Ɋɟɚɥɢɡɚɰɢɨɧɧɵɟ 
ɪɢɫɤɢ 

ɇɟɫɜɨɟɜɪɟɦɟɧɧɚɹ 
ɫɞɚɱɚ ɩɪɨɟɤɬɚ 

ɋɪɟɞɧɢɣ 
ɭɪɨɜɟɧɶ 

ɇɢɡɤɚɹ 

ɉɪɨɪɚɛɨɬɤɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɡɚɞɚɧɢɹ, ɭɫɬɚɧɨɜɤɚ 
ɫɪɨɤɨɜ ɫɞɚɱɢ 

ɛɚɡɨɜɵɯ ɦɨɞɭɥɟɣ 
ɪɚɡɪɚɛɨɬɤɢ. 

ɍɜɟɥɢɱɟɧɧɵɟ 
ɪɚɫɯɨɞɵ ɧɚ 
ɪɚɡɪɚɛɨɬɤɭ 

ɋɪɟɞɧɢɣ 
ɭɪɨɜɟɧɶ 

ɇɢɡɤɚɹ 

Ɍɳɚɬɟɥɶɧɨɟ 
ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɪɚɡɪɚɛɨɬɤɢ, 

ɬɳɚɬɟɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 



 

109 
 

ɌɁ. 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9 
2. Ɋɢɫɤ 

ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ 
ɬɪɟɛɨɜɚɧɢɹɦ 

ɡɚɤɚɡɱɢɤɚ 

ɇɢɡɤɢɣ 
ɭɪɨɜɟɧɶ 

ɇɢɡɤɚɹ 
ɋɨɫɬɚɜɥɟɧɢɟ ɱɟɬɤɨɝɨ ɢ 

ɩɨɞɪɨɛɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɡɚɞɚɧɢɹ. 

 

 

3.2.1 Ɋɚɫɱɟɬ ɡɚɬɪɚɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɦɟɬɨɞɨɦ Total Cost of 
Ownership 

 

ɋɨɝɥɚɫɧɨ ɦɟɬɨɞɢɤɟ ɌɋɈ ɫɨɜɨɤɭɩɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɥɚɞɟɧɢɹ ɫɢɫɬɟɦɨɣ 

ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɌɋɈ = DE + IC1 + IC2,        (5) 

 

ɝɞɟ DE (direct expenses) – ɩɪɹɦɵɟ ɪɚɫɯɨɞɵ; 

IC1 (indirect costs) – ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɟɪɜɨɣ ɝɪɭɩɩɵ; 

IC2 (indirect costs) – ɤɨɫɜɟɧɧɵɣ ɪɚɫɯɨɞɵ ɜɬɨɪɨɣ ɝɪɭɩɩɵ; 

ɉɪɹɦɵɟ ɪɚɫɯɨɞɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  

 

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 ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 

ɨɛɟɫɩɟɱɟɧɢɹ ɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ; 

DE4 – ɪɚɫɯɨɞɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɚɦɢ; 

DE5 – ɪɚɫɯɨɞɵ ɧɚ ɚɭɬɫɨɪɫɢɧɝ; 

DE6 – ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɟ ɪɚɫɯɨɞɵ; 

DE7 – ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɫɜɹɡɢ; 

DE8 – ɞɪɭɝɢɟ ɝɪɭɩɩɵ ɪɚɫɯɨɞɨɜ. 
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Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɪɚɧɟɟ: DE1 = 40 583 ɪɭɛɥɟɣ. 

Ɋɚɫɯɨɞɵ ɧɚ ɭɩɪɚɜɥɟɧɢɟ ɬɚɤɠɟ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɪɚɧɟɟ: DE2 = ɋɡɩ = 500 

ɪɭɛɥɟɣ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ DE3 = ɋɚɨ + ɋɬɨ = 0 + 4 428 = 4 428 ɪɭɛɥɟɣ. 

DE4 = 0 ɪɭɛɥɟɣ, ɬɚɤ ɤɚɤ ɩɪɢɥɨɠɟɧɢɟ ɛɭɞɟɬ ɡɚɩɭɫɤɚɬɶɫɹ ɱɟɪɟɡ ɛɪɚɭɡɟɪ, 

ɤɨɬɨɪɵɣ ɛɟɫɩɥɚɬɟɧ ɞɥɹ ɥɸɛɨɝɨ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

DE5 = 0 ɪɭɛɥɟɣ, ɬɚɤ ɤɚɤ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɢ ɜɧɟɞɪɟɧɢɢ ɫɢɫɬɟɦɵ ɧɟ 

ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɩɨɦɨɳɶ ɫɬɨɪɨɧɧɢɯ ɫɩɟɰɢɚɥɢɫɬɨɜ. 

DE6 = 0 ɪɭɛɥɟɣ, ɬɚɤ ɤɚɤ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ ɧɟ ɬɪɟɛɭɸɬɫɹ 

ɤɨɦɚɧɞɢɪɨɜɨɱɧɵɯ ɪɚɫɯɨɞɨɜ. 

DE7 = 0 ɪɭɛɥɟɣ, ɬɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɧɚ ɢɧɬɟɪɧɟɬ ɜɤɥɸɱɟɧɵ ɜ ɬɚɪɢɮɧɵɣ ɩɥɚɧ 

ɚɪɟɧɞɵ ɫɟɪɜɟɪɚ. 

DE8 = ɋɩɪɨɱ. ɋɩɪɨɱ ɫɨɫɬɚɜɥɹɸɬ 3% ɨɬ ɜɫɟɯ ɩɪɹɦɵɯ ɪɚɫɯɨɞɨɜ. DE8 = 1 401 

ɪɭɛ. 

ɌɋɈ = 40 583 + 500 + 4 428 + 1 401 = 46 912 ɪɭɛɥɟɣ. 

 

3.4 Ⱥɧɚɥɢ
ɡ 
ɪɵɧɤɚ 
ɩɪɨɞɭɤ
ɬɨɜ-

ɚɧɚɥɨɝ
ɨɜ. 
ɍɫɬɚɧɨ
ɜɥɟɧɢɟ 
ɫɬɨɢɦɨ
ɫɬɢ 
ɩɪɨɝɪɚ
ɦɦɧɨɝ
ɨ 
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ɩɪɨɞɭɤ

ɬɚ 

 

Ɋɚɡɪɚɛɚɬɵɜɚɟɦɨɟ ɜ ɪɚɦɤɚɯ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ 

ɹɜɥɹɟɬɫɹ ɭɧɢɤɚɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɧɚ ɪɵɧɤɟ ɧɟ ɫɭɳɟɫɬɜɭɟɬ ɪɟɲɟɧɢɣ ɢɦɟɧɧɨ ɞɥɹ 

ɢɡɭɱɟɧɢɹ ɩɪɨɰɟɫɫɚ ɬɟɫɬɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɛɭɞɟɬ ɩɪɨɜɟɞɟɧ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ 

ɂɋ ɫ ɩɪɨɝɪɚɦɦɧɵɦ ɨɛɟɫɩɟɱɟɧɢɟɦ, ɤɨɬɨɪɨɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ 

ɪɚɡɪɚɛɨɬɤɟ. 

 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɧ ɜ ɬɚɛɥɢɰɟ 10. 

 

 

 

 

Ɍɚɛɥɢɰɚ 10 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ ɩɪɨɞɭɤɬɨɜ-ɚɧɚɥɨɝɨɜ 

Ʉɪɢɬɟɪɢɢ ɨɰɟɧɤɢ 
ɋɢɫɬɟɦɚ Jira 

Standart 
ɋɢɫɬɟɦɚ 
YouTrack 

ɋɢɫɬɟɦɚ 
Pivotal 
Tracker 
Standart 

ɉɪɢɥɨɠɟɧɢɟ 
«ɋɢɫɬɟɦɚ 

ɨɬɫɥɟɠɢɜɚɧɢɹ 
ɨɲɢɛɨɤ ɜ 

ɩɪɨɝɪɚɦɦɧɵɯ 
ɩɪɨɞɭɤɬɚɯ» 

Ɏɭɧɤɰɢɨɧɚɥ ɋɢɫɬɟɦɚ 
ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɟɤɬɚɦɢ, 
ɤɨɬɨɪɨɟ 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɞɨɫɤɢ, 
ɨɬɫɥɟɠɢɜɚɧɢɟ 
ɩɪɨɟɤɬɨɜ ɢ 
ɡɚɞɚɧɢɣ, 
ɲɚɛɥɨɧɵ ɛɢɡɧɟɫ-
ɩɪɨɟɤɬɨɜ, ɨɬɱɟɬɵ 
ɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ 
ɩɚɧɟɥɢ, 
ɢɧɬɟɝɪɚɰɢɢ ɢ 
ɠɭɪɧɚɥɢɪɨɜɚɧɢɟ. 

ɉɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɨɟɤɬɚɦɢ ɢ 
ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ, 
ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɛɚɝ-ɬɪɟɤɢɧɝ, 
agile-ɞɨɫɤɢ, ɛɚɡɭ 
ɡɧɚɧɢɣ, 
ɫɨɫɬɚɜɥɟɧɢɟ 
ɨɬɱɟɬɨɜ, 
ɩɥɚɧɢɪɨɜɚɧɢɟ, 
ɢɧɬɟɝɪɚɰɢɢ ɫ 
ɞɪɭɝɢɦɢ 
ɫɢɫɬɟɦɚɦɢ ɢ 
ɤɨɧɬɪɨɥɶ 
ɜɪɟɦɟɧɢ ɡɚ 
ɜɵɩɨɥɧɹɟɦɵɦɢ 
ɡɚɞɚɱɢ. 

ɋɢɫɬɟɦɚ ɛɚɝ-
ɬɪɟɤɢɧɝɚ ɫ 
ɮɭɧɤɰɢɹɦɢ 
ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ, 
ɢɧɬɟɝɪɚɰɢɢ 
ɫ 
ɪɚɡɥɢɱɧɵɦɢ 
ɫɢɫɬɟɦɚɦɢ. 

ɋɨɡɞɚɜɚɟɦɨɟ 
ɩɪɢɥɨɠɟɧɢɟ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ 
ɮɭɧɤɰɢɢ 
ɫɢɫɬɟɦɵ ɛɚɝ-
ɬɪɟɤɢɧɝɚ, 
ɫɨɜɦɟɫɬɧɨɣ 
ɪɚɛɨɬɵ ɧɚɞ 
ɩɪɨɟɤɬɚɦɢ, 
ɞɨɫɤɢ, 
ɤɨɧɬɪɨɥɶ 
ɜɪɟɦɟɧɢ, 
ɩɨɬɪɚɱɟɧɧɨɝɨ 
ɧɚ ɢɫɩɪɚɜɥɟɧɢɟ 
ɨɲɢɛɤɢ. 
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Ɉɰɟɧɤɚ 
ɮɭɧɤɰɢɨɧɚɥɚ 

4/5 5/5 2/5 3/4 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨɟ ɉɈ ȼɟɛ-ɤɥɢɟɧɬ 
ɪɚɛɨɬɚɟɬ ɱɟɪɟɡ 
ɛɪɚɭɡɟɪ 

ȼɟɛ-ɤɥɢɟɧɬ 
ɪɚɛɨɬɚɟɬ ɱɟɪɟɡ 
ɛɪɚɭɡɟɪ 

ȼɟɛ-ɤɥɢɟɧɬ 
ɪɚɛɨɬɚɟɬ 
ɱɟɪɟɡ 
ɛɪɚɭɡɟɪ 

ȼɟɛ-ɤɥɢɟɧɬ 
ɪɚɛɨɬɚɟɬ ɱɟɪɟɡ 
ɛɪɚɭɡɟɪ 

Ɇɢɧɢɦɚɥɶɧɵɟ 
ɫɢɫɬɟɦɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ 

1 ȽȻ ɈɁɍ, 
ɉɪɨɰɟɫɫɨɪ 2-ɯ 
ɹɞɟɪɧɵɣ ɫ 
ɬɚɤɬɨɜɨɣ 
ɱɚɫɬɨɬɨɣ 1,4 ȽȽɐ 

1 ȽȻ ɈɁɍ, 
ɉɪɨɰɟɫɫɨɪ 2-ɯ 
ɹɞɟɪɧɵɣ ɫ 
ɬɚɤɬɨɜɨɣ 
ɱɚɫɬɨɬɨɣ 1,4 ȽȽɐ 

1 ȽȻ ɈɁɍ, 
ɉɪɨɰɟɫɫɨɪ 
2-ɯ ɹɞɟɪɧɵɣ 
ɫ ɬɚɤɬɨɜɨɣ 
ɱɚɫɬɨɬɨɣ 1,4 
ȽȽɐ 

1 ȽȻ ɈɁɍ, 
ɉɪɨɰɟɫɫɨɪ 2-ɯ 
ɹɞɟɪɧɵɣ ɫ 
ɬɚɤɬɨɜɨɣ 
ɱɚɫɬɨɬɨɣ 1,4 
ȽȽɐ 

ɋɬɨɢɦɨɫɬɶ ɡɚ 25 
ɱɟɥɨɜɟɤ 

9 625 ɪɭɛɥɟɣ ɜ 
ɦɟɫɹɰ 

8 470 ɪɭɛɥɟɣ ɜ 
ɦɟɫɹɰ 

12 512 
ɪɭɛɥɟɣ ɜ 
ɦɟɫɹɰ 

ɋɬɨɢɦɨɫɬɶ ɧɚ 
ɨɫɧɨɜɟ 
ɫɪɚɜɧɟɧɢɹ 
3 500 ɪɭɛɥɟɣ ɜ 
ɦɟɫɹɰ 

 

ɂɡ ɬɚɛɥɢɰɵ ɜɵɲɟ ɜɢɞɧɨ, ɱɬɨ ɫɢɫɬɟɦɵ-ɚɧɚɥɨɝɢ ɧɢɱɟɦ ɧɟ ɭɫɬɭɩɚɸɬ 

ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɣ ɫɢɫɬɟɦɟ, ɚ ɬɨ ɢ ɩɪɟɜɨɫɯɨɞɹɬ ɟɟ ɩɨ ɮɭɧɤɰɢɨɧɚɥɭ. ɇɨ ɩɪɨɛɥɟɦɚ 

ɜ ɬɨɦ, ɱɬɨ ɜɟɫɶ ɮɭɧɤɰɢɨɧɚɥ ɷɬɢɯ ɫɢɫɬɟɦ ɧɟ ɧɭɠɟɧ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɚɛɨɬ. Ɍɚɤɠɟ ɛɨɥɶɲɢɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɢɫɬɟɦ-ɚɧɚɥɨɝɨɜ ɛɭɞɟɬ ɢɯ 

ɰɟɧɚ, ɩɨɫɤɨɥɶɤɭ ɥɢɰɟɧɡɢɨɧɧɵɟ ɜɟɪɫɢɢ ɷɬɢɯ ɩɪɨɝɪɚɦɦ ɫɬɨɹɬ ɨɱɟɧɶ ɞɨɪɨɝɨ.  

ɍɫɬɚɧɨɜɥɟɧɢɟ ɫɬɨɢɦɨɫɬɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ. 

1. Ɂɚɬɪɚɬɧɵɣ ɦɟɬɨɞ. 

ɋɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɱёɬɚ 

ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɬɚ, ɩɪɢɛɚɜɥɹɟɬɫɹ 

ɩɪɢɛɵɥɶ ɪɚɜɧɚɹ 10% ɨɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ, ɩɪɢɛɚɜɥɹɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɪɟɤɥɚɦɵ ɢ 

ɩɪɨɞɜɢɠɟɧɢɹ ɩɪɨɞɭɤɬɚ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ 

ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 

 

Ʉ = 40 583 ɪɭɛɥɟɣ. 

 

ɉɪɢɛɵɥɶ ɜ ɪɚɡɦɟɪɟ 10% ɨɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ: 

 

ɉ = 40 583 * 0,1 = 4 058 ɪɭɛɥɟɣ. 
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Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɧɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɪɟɤɥɚɦɧɵɯ ɚɤɰɢɹɯ, ɬɚɤ ɤɚɤ 

ɨɧɨ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɜɧɭɬɪɟɧɧɢɯ ɧɭɠɞ ɏɌɂ – ɮɢɥɢɚɥɚ 

ɋɎɍ. ɉɨɷɬɨɦɭ ɡɚɬɪɚɬɵ ɧɚ ɪɟɤɥɚɦɭ 0 ɪɭɛɥɟɣ. 

 

ɂɬɨɝɨɜɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ: 

 

40 583 + 4 058 + 0 = 44 641 ɪɭɛɥɹ. 

 

2. Ⱦɨɯɨɞɧɵɣ ɦɟɬɨɞ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɫɬɨɢɦɨɫɬɶ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ 

ɞɨɯɨɞɧɵɦ ɦɟɬɨɞɨɦ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɞɨɯɨɞɵ, ɤɨɬɨɪɵɟ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ 

ɞɚɧɧɨɟ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɟ. ɋɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ 

ɩɪɨɞɭɤɬɚɯ ɫɨɡɞɚɟɬɫɹ ɞɥɹ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɭɠɞ ɏɌɂ – ɮɢɥɢɚɥɚ 

ɋɎɍ, ɩɨɷɬɨɦɭ ɨɧɚ ɛɭɞɟɬ ɛɟɫɩɥɚɬɧɨɣ ɢ ɧɟ ɛɭɞɟɬ ɩɪɢɧɨɫɢɬɶ ɞɨɯɨɞɚ. 

 

3.5 ɗɤɨɧɨ
ɦɢɱɟɫɤ
ɚɹ 
ɷɮɮɟɤ
ɬɢɜɧɨɫ
ɬɶ 
ɪɟɚɥɢɡ
ɚɰɢɢ 
ɫɢɫɬɟɦ
ɵ 
ɨɬɫɥɟɠ
ɢɜɚɧɢ
ɹ 
ɨɲɢɛɨ
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ɤ ɜ 

ɩɪɨɝɪɚ
ɦɦɧɵɯ 
ɩɪɨɞɭɤ
ɬɚɯ 

 

ɋɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 

ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɞɥɹ ɭɱɟɛɧɨɝɨ ɡɚɜɟɞɟɧɢɹ ɫ ɰɟɥɶɸ ɞɚɬɶ ɫɬɭɞɟɧɬɚɦ ɜɨɡɦɨɠɧɨɫɬɶ 

ɜɵɩɨɥɧɹɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɩɨ ɞɢɫɰɢɩɥɢɧɟ «Ɍɟɫɬɢɪɨɜɚɧɢɟ ɢ ɤɨɧɬɪɨɥɶ 

ɤɚɱɟɫɬɜɚ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ», ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ ɩɪɨɞɭɤɬ ɧɟ ɛɭɞɟɬ 

ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ, ɫɨɤɪɚɳɚɬɶ ɪɚɫɯɨɞɵ ɧɚ ɩɟɪɫɨɧɚɥ ɢɥɢ ɩɨɜɵɲɚɬɶ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɏɌɂ – ɮɢɥɢɚɥɚ ɋɎɍ. ɉɪɨɟɤɬ ɩɪɟɞɨɫɬɚɜɢɬ ɜɨɡɦɨɠɧɨɫɬɶ 

ɫɬɭɞɟɧɬɚɦ ɜɵɩɨɥɧɹɬɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɪɚɛɨɬɵ ɜ ɤɨɦɮɨɪɬɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 

ɫɪɟɞɟ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨ ɫɜɨɢɦɢ ɨɞɧɨɝɪɭɩɩɧɢɤɚɦɢ. ɂɧɫɬɢɬɭɬ ɫɦɨɠɟɬ ɡɚɦɟɧɢɬɶ 

ɨɝɪɚɧɢɱɟɧɧɵɟ ɬɟɫɬɨɜɵɟ ɜɟɪɫɢɢ ɫɬɨɪɨɧɧɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɧɚ 

ɚɥɶɬɟɪɧɚɬɢɜɧɭɸ, ɫɩɟɰɢɚɥɶɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɧɭɸ ɞɥɹ ɡɚɧɹɬɢɣ. ɇɚɥɢɱɢɟ ɬɚɤɨɣ 

ɫɢɫɬɟɦɵ, ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɜ ɢɧɫɬɢɬɭɬɟ, ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɷɮɮɟɤɬɢɜɧɟɟ 

ɩɪɢɜɥɟɤɚɬɶ ɚɛɢɬɭɪɢɟɧɬɨɜ ɜɨ ɜɪɟɦɹ ɫɟɡɨɧɚ ɩɨɫɬɭɩɥɟɧɢɣ.  

 

3.6 ȼɵɜɨɞ
ɵ ɩɨ 
ɪɚɡɞɟɥ
ɭ 
«Ɉɰɟɧ
ɤɚ 
ɷɤɨɧɨɦ
ɢɱɟɫɤɨ
ɣ 
ɷɮɮɟɤ
ɬɢɜɧɨɫ
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ɬɢ 

ɪɚɡɪɚɛ
ɨɬɤɢ ɢ 
ɜɧɟɞɪɟ
ɧɢɹ 
ɫɢɫɬɟɦ
ɵ 
ɨɬɫɥɟɠ
ɢɜɚɧɢ

ɹ 
ɨɲɢɛɨ
ɤ ɜ 
ɩɪɨɝɪɚ
ɦɦɧɵɯ 
ɩɪɨɞɭɤ
ɬɚɯ» 

 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 

ɡɚɬɪɚɬɵ ɧɚ ɫɨɡɞɚɧɢɟ ɩɪɨɟɤɬɚ. ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɚ 

ɬɚɤɠɟ ɨɩɢɫɚɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɪɢɫɤɨɜ, ɢɦɟɸɳɢɯ 

ɧɚɢɜɵɫɲɭɸ ɨɰɟɧɤɭ, ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɧɚɤɨɧɟɰ 

ɩɨɞɜɟɞɟɧɚ ɢɬɨɝɨɜɚɹ ɰɟɧɚ ɩɪɨɟɤɬɚ.  

Ɉɩɪɟɞɟɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɭɬɟɦ 

ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɞɭɤɬɨɜ ɚɧɚɥɨɝɨɜ, ɚ ɬɚɤɠɟ ɩɨ ɪɚɫɱɟɬɚɦ ɡɚɬɪɚɬ ɧɚ 

ɪɚɡɪɚɛɨɬɤɭ ɜɟɛ-ɩɪɢɥɨɠɟɧɢɹ. 

ɉɨ ɢɬɨɝɭ ɷɬɨɝɨ ɷɬɚɩɚ ɛɵɥɨ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ 

ɩɨɥɧɨɫɬɶɸ ɨɩɪɚɜɞɚɧɚ, ɬɚɤ ɤɚɤ ɫɬɨɢɦɨɫɬɶ ɫɨɡɞɚɧɢɹ ɩɨɞɨɛɧɵɯ ɩɪɨɟɤɬɨɜ ɭ 

ɤɨɧɤɭɪɟɧɬɨɜ ɫɬɨɢɬ ɡɚɦɟɬɧɨ ɞɨɪɨɠɟ, ɢ ɧɟ ɜɫɟɝɞɚ ɨɛɥɚɞɚɟɬ ɬɟɦ ɧɚɛɨɪɨɜ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɤɨɬɨɪɵɟ ɧɭɠɧɵ ɩɪɨɟɤɬɭ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɜɵɩɨɥɧɟɧ 

ɚɧɚɥɢɡ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ, ɨɩɢɫɚɧɚ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦɵ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ 

ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ ɢ ɜɵɩɨɥɧɟɧɚ ɨɰɟɧɤɚ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɞɚɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ. 

Ɉɩɪɟɞɟɥɟɧɵ ɩɪɟɞɩɨɫɵɥɤɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɢɫɬɟɦɵ, ɨɩɪɟɞɟɥɟɧɚ ɫɮɟɪɚ 

ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢ ɚɤɬɭɚɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɤɢ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɧ ɛɢɡɧɟɫ-ɩɪɨɰɟɫɫ 

ɬɟɫɬɢɪɨɜɚɧɢɹ ɂɋ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɞɟɤɨɦɩɨɡɢɰɢɟɣ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ IDEF0 

ɜɩɥɨɬɶ ɞɨ ɭɪɨɜɧɹ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ.  

ȼɵɩɨɥɧɟɧ ɜɵɛɨɪ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɫɪɟɞɫɬɜ ɪɚɡɪɚɛɨɬɤɢ. Ɉɩɪɟɞɟɥɟɧɵ 

ɩɪɨɝɪɚɦɦɧɵɟ ɫɪɟɞɫɬɜɚ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɧɵ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɞɚɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɬɚɤɢɟ ɤɚɤ ɹɡɵɤɢ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɛɢɛɥɢɨɬɟɤɢ, 

ɮɪɟɣɦɜɨɪɤɢ, ɛɚɡɵ ɞɚɧɧɵɯ ɢ ɞɪɭɝɢɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɬɟɯɧɨɥɨɝɢɢ. 

Ɉɩɢɫɚɧɵ ɨɫɧɨɜɧɵɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɪɚɡɪɚɛɨɬɤɨɣ ɫɢɫɬɟɦɵ. ȼɵɛɪɚɧ 

ɠɢɡɧɟɧɧɵɣ ɰɢɤɥ ɪɚɡɪɚɛɨɬɤɢ, ɜɵɩɨɥɧɟɧɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɚɡɵ ɞɚɧɧɵɯ ɜ ɜɢɞɟ 

ɞɢɚɝɪɚɦɦɵ ER. ɋɨɡɞɚɧ GitHub ɪɟɩɨɡɢɬɨɪɢɣ, ɚ ɬɚɤɠɟ ɧɚɫɬɪɨɟɧ ɫɟɪɜɟɪ 

ɧɟɩɪɟɪɵɜɧɨɣ ɢɧɬɟɝɪɚɰɢɢ. Ɋɚɡɪɚɛɨɬɚɧɵ ɤɥɢɟɧɬɫɤɚɹ ɢ ɫɟɪɜɟɪɧɚɹ ɱɚɫɬɶ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ. 

 ɉɪɨɜɟɞɟɧ ɪɚɫɱɟɬ ɪɢɫɤɨɜ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɚ ɬɚɤɠɟ ɨɩɢɫɚɧɵ 

ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɟɪɨɹɬɧɨɫɬɢ ɪɢɫɤɨɜ, ɢɦɟɸɳɢɯ ɧɚɢɜɵɫɲɭɸ ɨɰɟɧɤɭ, 

ɩɨɫɥɟ ɱɟɝɨ ɛɵɥɢ ɩɨɫɱɢɬɚɧɵ ɤɨɫɜɟɧɧɵɟ ɪɚɫɯɨɞɵ ɢ ɧɚɤɨɧɟɰ ɩɨɞɜɟɞɟɧɚ ɢɬɨɝɨɜɚɹ 

ɰɟɧɚ ɩɪɨɟɤɬɚ. Ɉɩɪɟɞɟɥɟɧɵ ɞɨɯɨɞɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɚɥɢɡɚɰɢɢ 

ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɟ, ɩɪɨɢɡɜɟɞɟɧ ɚɧɚɥɢɡ ɪɵɧɤɚ, ɜɵɹɜɥɟɧɵ ɫɢɥɶɧɵɟ 

ɫɬɨɪɨɧɵ ɩɪɨɟɤɬɚ ɢ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɤɨɧɤɭɪɟɧɬɨɜ. 

Ɋɚɡɪɚɛɨɬɚɧɧɚɹ ɫɢɫɬɟɦɚ ɨɬɫɥɟɠɢɜɚɧɢɹ ɨɲɢɛɨɤ ɜ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɚɯ 

ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɚ ɏɌɂ – ɮɢɥɢɚɥɨɦ ɋɎɍ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɵɯ ɰɟɥɹɯ 

ɜɦɟɫɬɨ ɚɧɚɥɨɝɢɱɧɵɯ ɤɨɦɦɟɪɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
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Ɋɢɫɭɧɨɤ Ⱥ.1, ɥɢɫɬ 2



 

 
 

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 16 ɧɚɢɦɟɧɨɜɚɧɢɣ. 

 

Ɉɞɢɧ ɷɤɡɟɦɩɥɹɪ ɫɞɚɧ ɧɚ ɤɚɮɟɞɪɭ. 
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