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ɋɬɭɞɟɧɬɭ Ɍɨɥɤɚɱɟɜɭ ɉɚɜɥɭ Ʉɨɧɫɬɚɧɬɢɧɨɜɢɱɭ. 

Ƚɪɭɩɩɚ: Ʉɂ16-06Ȼ. ɇɚɩɪɚɜɥɟɧɢɟ (ɫɩɟɰɢɚɥɶɧɨɫɬɶ): 09.03.01 

«ɂɧɮɨɪɦɚɬɢɤɚ ɢ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ». 

Ɍɟɦɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ: «ɉɪɢɥɨɠɟɧɢɟ ɞɥɹ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɬɭɞɟɧɬɨɜ». 

ɍɬɜɟɪɠɞɟɧɚ ɩɪɢɤɚɡɨɦ ɩɨ ɭɧɢɜɟɪɫɢɬɟɬɭ № 6622/ɫ ɨɬ 26.05.2020. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ: Ⱥ. ɂ. ɉɨɫɬɧɢɤɨɜ, ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, ɞɨɰɟɧɬ ɤɚɮ. 

ɜɵɱɢɫɥɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɂɄɂɌ ɋɎɍ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ȼɄɊ: ɧɟɬ. 

ɉɟɪɟɱɟɧɶ ɪɚɡɞɟɥɨɜ ȼɄɊ: 

1. Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ. 

2. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ. 

3. ɂɧɫɬɪɭɤɰɢɢ. 

ɉɟɪɟɱɟɧɶ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ: ɧɟ ɬɪɟɛɭɟɬɫɹ. 

1 Ɂɚɞɚɧɢɟ 

Ɋɚɡɪɚɛɨɬɚɬɶ ɩɪɢɥɨɠɟɧɢɟ, ɩɨɡɜɨɥɹɸɳɟɟ ɯɪɚɧɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɭɞɟɧɬɚɯ ɜɭɡɚ, ɢɯ ɭɫɩɟɜɚɟɦɨɫɬɢ, ɩɨɫɟɳɟɧɢɢ ɡɚɧɹɬɢɣ, ɧɚɭɱɧɨɣ 

ɪɚɛɨɬɟ, ɜɧɟɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

2 Ɉɫɧɨɜɧыɟ ɬɪɟɛɨɜɚɧɢя 

Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ ɞɥɹ 

ɧɚɫɬɨɥɶɧɵɯ ɫɢɫɬɟɦ (Ɉɋ Windows, Linux), ɢɦɟɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ, ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ ɢ ɨɛɥɚɞɚɬɶ ɫɥɟɞɭɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ: 

ɚ) ɯɪɚɧɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɬɭɞɟɧɬɚɯ ɜɭɡɚ, ɢɯ ɭɫɩɟɜɚɟɦɨɫɬɢ, 

ɩɨɫɟɳɟɧɢɢ ɡɚɧɹɬɢɣ, ɧɚɭɱɧɨɣ ɪɚɛɨɬɟ, ɜɧɟɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

ɛ) ɜɜɨɞ/ɜɵɜɨɞ ɞɚɧɧɵɯ ɱɟɪɟɡ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɚ ɬɚɤɠɟ ɜ 

ɦɚɲɢɧɨɱɢɬɚɟɦɨɦ ɮɚɣɥɨɜɨɦ ɮɨɪɦɚɬɟ (ɧɚɩɪɢɦɟɪ, CSV, XML ɢ ɬ. ɩ.); 

ɜ) ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ LMS Moodle; 

ɝ) ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɡɚɯ: ɩɨ 

ɫɬɭɞɟɧɬɚɦ, ɩɨ ɜɪɟɦɟɧɢ, ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɩɨ ɝɪɭɩɩɟ, ɩɨ ɤɭɪɫɭ, ɩɨ ɫɟɦɟɫɬɪɭ, ɩɨ 



ɮɨɪɦɟ ɤɨɧɬɪɨɥɹ (ɡɚɱёɬ, ɷɤɡɚɦɟɧ, ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ/ɩɪɨɟɤɬ), ɩɨ ɫɟɫɫɢɢ 

(ɥɟɬɧɹɹ/ɡɢɦɧɹɹ), ɩɨ ɜɢɞɭ ɷɥɟɦɟɧɬɚ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ (ɞɢɫɰɢɩɥɢɧɚ, ɩɪɚɤɬɢɤɚ), ɩɨ 

ɜɢɞɭ ɡɚɧɹɬɢɹ (ɥɟɤɰɢɹ, ɩɪɚɤɬɢɱɟɫɤɨɟ, ɥɚɛɨɪɚɬɨɪɧɨɟ, ɷɤɡɚɦɟɧ ɢ ɬ. ɞ.); 

ɞ) ɛɚɡɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɧɚɥɢɡɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ: ɜɵɱɢɫɥɟɧɢɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ; 

ɟ) ɫɨɡɞɚɧɢɟ ɨɬɱёɬɨɜ. 

 

 Ɋɭɤɨɜɨɞɢɬɟɥɶ ȼɄɊ _____________ Ⱥ. ɂ. ɉɨɫɬɧɢɤɨɜ 
 ɩɨɞɩɢɫɶ 

 

Ɂɚɞɚɧɢɟ ɩɪɢɧɹɥ ɤ ɢɫɩɨɥɧɟɧɢɸ _____________ ɉ. Ʉ. Ɍɨɥɤɚɱɟɜ 
 ɩɨɞɩɢɫɶ 

 

                                                                                                   30 ɞɟɤɚɛɪɹ 2019 ɝ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ɊȿɎȿɊȺɌ 

 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɢɥɨɠɟɧɢɟ ɞɥɹ 

ɦɨɧɢɬɨɪɢɧɝɚ ɫɬɭɞɟɧɬɨɜ» ɫɨɞɟɪɠɢɬ 54 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 

ɬɚɛɥɢɰ, 31 ɢɥɥɸɫɬɪɚɰɢɣ, 23 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ.  

ɆɈɇɂɌɈɊɂɇȽ ɋɌɍȾȿɇɌɈȼ, ɍɋɉȿȼȺȿɆɈɋɌɖ ɋɌɍȾȿɇɌɈȼ, 

ȺɇȺɅɂɁ ɍɋɉȿȼȺȿɆɈɋɌɂ, MYSQL, PYTHON, SQLALCHEMY, 

ȼɂɁɍȺɅɂɁȺɐɂə, ȻȺɁȺ ȾȺɇɇɕɏ, QT, ɉɊɂɅɈɀȿɇɂȿ. 

ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɯɪɚɧɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɭɞɟɧɬɚɯ ɜɭɡɚ, ɢɯ ɭɫɩɟɜɚɟɦɨɫɬɢ, ɩɨɫɟɳɟɧɢɢ ɡɚɧɹɬɢɣ, ɧɚɭɱɧɨɣ 

ɪɚɛɨɬɟ, ɜɧɟɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɛɵɥɢ 

ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: ɚɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ 

ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ ɢ 

ɫɨɫɬɚɜɥɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ 

ɢɫɩɨɥɶɡɨɜɚɬɶ Python, MySQL, SQLAlchemy. Ɋɚɡɪɚɛɨɬɚɧɨ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ, ɫɩɨɫɨɛɧɨɟ 

ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɣ ɚɧɚɥɢɡ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ, ɚ ɬɚɤɠɟ ɫɨɯɪɚɧɹɬɶ ɨɬɱɟɬɵ. 
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ȼȼȿȾȿɇɂȿ 

 

 ɍɫɩɟɜɚɟɦɨɫɬɶ ɩɨ ɞɢɫɰɢɩɥɢɧɚɦ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɪɚɛɨɬɵ ɫɬɭɞɟɧɬɨɜ 

ɢ ɩɪɟɩɨɞɚɜɚɬɟɥɟɣ. Ɋɭɤɨɜɨɞɫɬɜɨ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ ɡɚɜɟɞɟɧɢɣ ɡɚɢɧɬɟɪɟɫɨɜɚɧɨ, 

ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɪɟɡɭɥɶɬɚɬɚɦɢ ɭɱɟɛɧɨɝɨ 

ɩɪɨɰɟɫɫɚ. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɩɨɦɢɦɨ ɤɨɧɬɪɨɥɹ ɧɟɨɛɯɨɞɢɦɨ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ, ɫɪɚɜɧɢɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɪɚɡɧɵɯ ɚɤɚɞɟɦɢɱɟɫɤɢɯ 

ɝɪɭɩɩ. Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɪɭɞɨɜɵɯ ɡɚɬɪɚɬ ɧɟɨɛɯɨɞɢɦɨ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ 

ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. 

 ɐɟɥɶɸ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɯɪɚɧɢɬɶ ɢ ɨɛɪɚɛɚɬɵɜɚɬɶ 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɭɞɟɧɬɚɯ ɜɭɡɚ, ɢɯ ɭɫɩɟɜɚɟɦɨɫɬɢ, ɩɨɫɟɳɟɧɢɢ ɡɚɧɹɬɢɣ, ɧɚɭɱɧɨɣ 

ɪɚɛɨɬɟ, ɜɧɟɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

 Ɋɚɡɪɚɛɨɬɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɦ ɞɥɹ 

ɧɚɫɬɨɥɶɧɵɯ ɫɢɫɬɟɦ (Ɉɋ Windows, Linux), ɢɦɟɬɶ ɝɪɚɮɢɱɟɫɤɢɣ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɨɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ ɤɨɞ ɢ ɨɛɥɚɞɚɬɶ 

ɫɥɟɞɭɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ: 

- ɯɪɚɧɟɧɢɟ ɢ ɨɛɪɚɛɨɬɤɚ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɬɭɞɟɧɬɚɯ ɜɭɡɚ, ɢɯ ɭɫɩɟɜɚɟɦɨɫɬɢ, 

ɩɨɫɟɳɟɧɢɢ ɡɚɧɹɬɢɣ, ɧɚɭɱɧɨɣ ɪɚɛɨɬɟ, ɜɧɟɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 

- ɜɜɨɞ/ɜɵɜɨɞ ɞɚɧɧɵɯ ɱɟɪɟɡ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɚ ɬɚɤɠɟ ɜ 

ɦɚɲɢɧɨɱɢɬɚɟɦɨɦ ɮɚɣɥɨɜɨɦ ɮɨɪɦɚɬɟ (ɧɚɩɪɢɦɟɪ, CSV, XML ɢ ɬ. ɩ.); 

- ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɟɣ ɫ LMS Moodle; 

- ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɡɚɯ: ɩɨ 

ɫɬɭɞɟɧɬɚɦ, ɩɨ ɜɪɟɦɟɧɢ, ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɩɨ ɝɪɭɩɩɟ, ɩɨ ɤɭɪɫɭ, ɩɨ ɫɟɦɟɫɬɪɭ, ɩɨ 

ɮɨɪɦɟ ɤɨɧɬɪɨɥɹ (ɡɚɱёɬ, ɷɤɡɚɦɟɧ, ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ/ɩɪɨɟɤɬ), ɩɨ ɫɟɫɫɢɢ 

(ɥɟɬɧɹɹ/ɡɢɦɧɹɹ), ɩɨ ɜɢɞɭ ɷɥɟɦɟɧɬɚ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ (ɞɢɫɰɢɩɥɢɧɚ, ɩɪɚɤɬɢɤɚ), ɩɨ 

ɜɢɞɭ ɡɚɧɹɬɢɹ (ɥɟɤɰɢɹ, ɩɪɚɤɬɢɱɟɫɤɨɟ, ɥɚɛɨɪɚɬɨɪɧɨɟ, ɷɤɡɚɦɟɧ ɢ ɬ. ɞ.); 

- ɛɚɡɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɧɚɥɢɡɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ: ɜɵɱɢɫɥɟɧɢɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ; 

- ɫɨɡɞɚɧɢɟ ɨɬɱёɬɨɜ. 
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Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɜ ɪɚɛɨɬɟ ɪɟɲɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ:  

- ɚɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ; 

- ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ; 

- ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ; 

- ɫɨɫɬɚɜɥɟɧɢɟ ɢɧɫɬɪɭɤɰɢɣ. 
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1 Ⱥɧɚɥɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ 

1.1 Ɉɛɡɨɪ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ 

 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ ɞɥɹ ɨɛɭɱɟɧɢɹ ɢ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ 

ɹɜɥɹɟɬɫɹ ɧɚɱɚɥɶɧɵɦ ɷɬɚɩɨɦ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɡɜɢɬɢɹ ɰɢɮɪɨɜɨɣ ɩɟɞɚɝɨɝɢɤɢ. 

IT-ɤɨɦɩɚɧɢɢ ɡɚɧɢɦɚɸɬɫɹ ɪɚɡɪɚɛɨɬɤɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɩɥɚɬɮɨɪɦ, ɩɨɡɜɨɥɹɸɳɢɯ 

ɫɨɡɞɚɜɚɬɶ ɭɱɟɛɧɵɟ ɤɭɪɫɵ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ, ɜɟɫɬɢ ɭɱɟɬ ɢ ɚɧɚɥɢɬɢɤɭ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. Ɋɚɫɫɦɨɬɪɢɦ ɩɨɞɪɨɛɧɟɟ ɧɟɤɨɬɨɪɵɟ ɢɡ ɧɢɯ.  

1.1.1 Precision Campus 

 
Precision Campus – ɷɬɨ ɰɢɮɪɨɜɚɹ ɩɥɚɬɮɨɪɦɚ ɞɥɹ ɜɵɫɲɢɯ ɭɱɟɛɧɵɯ 

ɡɚɜɟɞɟɧɢɣ, ɩɨɡɜɨɥɹɸɳɟɟ ɫɨɡɞɚɜɚɬɶ ɚɧɚɥɢɬɢɤɭ ɢ ɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬɧɨɫɬɶ ɧɚ 

ɨɫɧɨɜɟ ɞɚɧɧɵɯ [1]. Ⱦɚɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦ ɧɚɛɨɪɨɦ ɮɭɧɤɰɢɣ: 

- ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɭɫɩɟɜɚɟɦɨɫɬɶ ɝɪɭɩɩ, ɫɮɨɪɦɢɪɨɜɚɧɧɵɯ ɩɨ 

ɤɪɢɬɟɪɢɹɦ, ɡɚɞɚɧɧɵɦ ɩɨɥɶɡɨɜɚɬɟɥɟɦ; 

- ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɬɚɛɥɢɰɵ ɢ ɞɢɚɝɪɚɦɦɵ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ 

ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ, ɩɨɫɬɭɩɢɜɲɢɯ ɢ ɡɚɤɨɧɱɢɜɲɢɯ ɨɛɭɱɟɧɢɟ; 

- ɨɬɨɛɪɚɠɚɟɬ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɚ ɩɨ ɤɚɠɞɨɣ ɞɢɫɰɢɩɥɢɧɟ; 

- ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɟɠɟɝɨɞɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɤɨɥɢɱɟɫɬɜɟ ɧɨɜɵɯ ɫɬɭɞɟɧɬɨɜ 

ɧɚ ɤɚɠɞɨɦ ɧɚɩɪɚɜɥɟɧɢɢ; 

- ɩɨɦɨɝɚɟɬ ɨɩɬɢɦɢɡɢɪɨɜɚɬɶ ɤɭɪɫɵ. 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɬɨɥɶɤɨ web-ɢɧɬɟɪɮɟɣɫ, ɢ ɧɟ ɪɚɛɨɬɚɟɬ ɜ offline 

ɪɟɠɢɦɟ, ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ, ɨɬɫɭɬɫɬɜɭɟɬ ɢɦɩɨɪɬ ɞɚɧɧɵɯ 

ɢɡ ɫɢɫɬɟɦɵ LMS Moodle, ɞɨɫɬɭɩ ɤ ɩɥɚɬɮɨɪɦɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɩɥɚɬɧɨɣ 

ɨɫɧɨɜɟ. Ƚɨɞɨɜɚɹ ɩɨɞɩɢɫɤɚ ɨɬ 249$. 

 

1.1.2 Tableau 

 
Tableau – ɥɢɧɟɣɤɚ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ, ɪɟɚɥɢɡɭɸɳɚɹ 

ɩɪɟɞɫɤɚɡɚɬɟɥɶɧɭɸ ɚɧɚɥɢɬɢɤɭ [2]. ȼ ɥɢɧɟɣɤɟ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢɦɟɟɬɫɹ 
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ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ 

ɢ ɞɥɹ ɦɨɛɢɥɶɧɵɯ, ɚ ɬɚɤɠɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɫɟɪɜɢɫɨɦ ɦɨɠɧɨ ɢ ɫ ɩɨɦɨɳɶɸ web-

ɢɧɬɟɪɮɟɣɫɚ. Ⱦɚɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɩɨɧɹɬɶ, ɤɚɤ 

ɪɚɫɩɢɫɚɧɢɟ ɢ ɩɥɚɧɵ ɨɛɭɱɟɧɢɹ ɜɥɢɹɸɬ ɧɚ ɭɫɩɟɜɚɟɦɨɫɬɶ, ɤɚɤ ɭɛɪɚɬɶ ɫɬɭɞɟɧɬɨɜ 

ɢɡ ɡɨɧɵ ɪɢɫɤɚ ɨɬɱɢɫɥɟɧɢɹ, ɤɚɤ ɭɜɟɥɢɱɢɬɶ ɭɫɩɟɜɚɟɦɨɫɬɶ ɫɬɭɞɟɧɬɨɜ, ɚ ɬɚɤɠɟ 

ɩɪɟɞɫɤɚɡɚɬɶ ɧɚ ɨɫɧɨɜɟ ɢɦɟɸɳɢɯɫɹ ɞɚɧɧɵɯ ɞɚɥɶɧɟɣɲɭɸ ɭɫɩɟɜɚɟɦɨɫɬɶ 

ɫɬɭɞɟɧɬɚ. Tableau ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɛɢɛɥɢɨɬɟɤɭ ɭɱɟɛɧɵɯ ɩɨɫɨɛɢɣ ɢ ɜɧɭɬɪɟɧɧɟɟ 

ɫɨɨɛɳɟɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɨɦɨɝɚɟɬ ɛɵɫɬɪɨ ɜɧɟɞɪɢɬɶ ɞɚɧɧɨɟ ɉɈ ɜ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ 

ɢ ɪɟɲɢɬɶ ɜɨɡɧɢɤɲɟɟ ɩɪɨɛɥɟɦɵ. Tableau ɫɬɚɜɢɬ ɚɤɰɟɧɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɚɧɚɥɢɬɢɤɢ [3]. 

Tableau ɢɦɟɟɬ ɥɢɱɧɵɟ ɤɚɛɢɧɟɬɵ ɞɥɹ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɞɥɹ ɫɬɭɞɟɧɬɚ, 

ɷɤɪɚɧɧɵɟ ɮɨɪɦɵ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 1 ɢ 2. 

 

 

 

Ɋɢɫɭɧɨɤ 1 – Ʌɢɱɧɵɣ ɤɚɛɢɧɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɜ ɫɢɫɬɟɦɟ Tableau 
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Ɋɢɫɭɧɨɤ 2 – Ʌɢɱɧɵɣ ɤɚɛɢɧɟɬ ɫɬɭɞɟɧɬɚ ɜ ɫɢɫɬɟɦɟ Tableau 

 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɞɚɧɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɨɢɬ ɨɬɧɟɫɬɢ 

ɨɬɫɭɬɫɬɜɢɟ ɢɦɩɨɪɬɚ ɞɚɧɧɵɯ ɢɡ ɫɢɫɬɟɦɵ LMS Moodle, ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɞɟɪɠɤɢ 

ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ, ɨɬɫɭɬɫɬɜɢɟ ɫɢɫɬɟɦɵ ɨɩɨɜɟɳɟɧɢɹ, ɟɫɥɢ ɭɫɩɟɜɚɟɦɨɫɬɶ ɫɬɭɞɟɧɬɚ 

ɫɧɢɡɢɥɚɫɶ. Ⱦɚɧɧɨɟ ɉɈ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨɞ ɤɨɦɦɟɪɱɟɫɤɨɣ ɥɢɰɟɧɡɢɟɣ ɢ 

ɞɟɣɫɬɜɭɟɬ ɦɟɫɹɱɧɚɹ ɩɨɞɩɢɫɤɚ ɨɬ 70$. 

1.1.3 SEAtS 

 
SEAtS – ɫɢɫɬɟɦɚ ɨɰɟɧɢɜɚɧɢɹ ɭɫɩɟɜɚɟɦɨɫɬɢ ɭɱɚɳɢɯɫɹ ɢɫɩɨɥɶɡɭɟɬ 

ɚɥɝɨɪɢɬɦɵ ɦɚɲɢɧɧɨɝɨ ɨɛɭɱɟɧɢɹ ɢ ɦɟɬɨɞɵ ɫɬɚɬɢɫɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 

ɞɥɹ ɛɵɫɬɪɨɝɨ ɢ ɬɨɱɧɨɝɨ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɢ ɜɵɹɜɥɟɧɢɹ ɭɱɚɳɢɯɫɹ, ɤɨɬɨɪɵɦ 

ɝɪɨɡɢɬ ɪɢɫɤ ɨɬɱɢɫɥɟɧɢɹ. SEAtS ɨɬɫɥɟɠɢɜɚɟɬ ɭɫɩɟɜɚɟɦɨɫɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ ɢ ɜɵɹɜɥɹɟɬ ɫɬɭɞɟɧɬɨɜ ɫ ɩɥɨɯɨɣ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɢ ɭɫɩɟɜɚɟɦɨɫɬɶɸ ɢ 

ɞɟɥɚɟɬ ɭɩɨɪ ɧɚ ɢɫɩɪɚɜɥɟɧɢɟ ɞɚɧɧɨɣ ɫɢɬɭɚɰɢɢ [4]. SEAtS ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɢɣ 

ɫɩɟɤɬɪ ɜɢɡɭɚɥɢɡɚɬɨɪɨɜ ɞɚɧɧɵɯ ɞɥɹ ɭɞɨɛɧɨɣ ɨɛɪɚɛɨɬɤɢ ɞɚɧɧɵɯ. Ɉɞɧɚɤɨ ɩɚɧɟɥɶ 

ɢɧɫɬɪɭɦɟɧɬɨɜ ɦɨɠɟɬ ɛɵɫɬɪɨ ɩɟɪɟɩɨɥɧɢɬɶɫɹ ɞɚɧɧɵɦɢ, ɤɨɬɨɪɵɟ ɩɨɥɶɡɨɜɚɬɟɥɹɦ 
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ɧɟ ɧɭɠɧɵ. ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɤɚɠɞɵɣ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɜɵɛɪɚɬɶ, ɤɚɤɢɟ 

ɩɨɤɚɡɚɬɟɥɢ ɛɭɞɭɬ ɨɬɨɛɪɚɠɚɬɶɫɹ ɧɚ ɟɝɨ ɩɚɧɟɥɢ ɦɨɧɢɬɨɪɢɧɝɚ ɞɥɹ ɛɨɥɶɲɟɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ ɫɨɡɞɚɜɚɬɶ ɢ ɧɚɫɬɪɚɢɜɚɬɶ ɫɜɨɢ 

ɫɨɛɫɬɜɟɧɧɵɟ ɪɚɛɨɱɢɟ ɩɪɨɰɟɫɫɵ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɤɨɦɦɭɧɢɤɚɰɢɢ ɢ ɧɚɡɧɚɱɚɬɶ 

ɤɨɧɫɭɥɶɬɚɧɬɨɜ ɧɚ ɨɫɧɨɜɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ 

ɞɨɫɬɭɩɟɧ ɤɚɥɟɧɞɚɪɶ ɫ ɪɚɫɩɢɫɚɧɢɟɦ ɡɚɧɹɬɢɣ, ɤɨɬɨɪɵɣ ɦɨɠɧɨ ɫɨɪɬɢɪɨɜɚɬɶ ɩɨ 

ɞɧɹɦ, ɧɟɞɟɥɹɦ ɢɥɢ ɦɟɫɹɰɚɦ. Ɍɚɤɠɟ ɩɪɟɩɨɞɚɜɚɬɟɥɶ ɦɨɠɟɬ ɞɨɛɚɜɥɹɬɶ ɡɚɧɹɬɢɹ 

ɞɥɹ ɤɚɠɞɨɝɨ ɫɬɭɞɟɧɬɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨ.  

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɫɢɫɬɟɦɨɣ ɧɟɨɛɯɨɞɢɦ ɩɨɫɬɨɹɧɧɵɣ ɞɨɫɬɭɩ ɜ ɢɧɬɟɪɧɟɬ, ɬɚɤ 

ɤɚɤ ɪɚɛɨɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ web-ɢɧɬɟɪɮɟɣɫ ɢɥɢ ɱɟɪɟɡ ɦɨɛɢɥɶɧɵɟ 

ɩɪɢɥɨɠɟɧɢɹ. ɋɢɫɬɟɦɚ ɩɨɞɞɟɪɠɢɜɚɟɬ ɬɨɥɶɤɨ ɚɧɝɥɢɣɫɤɢɣ ɹɡɵɤ. Ɍɚɤɠɟ ɞɚɧɧɚɹ 

ɫɢɫɬɟɦɚ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ ɪɟɲɟɧɢɟɦ. Ƚɨɞɨɜɚɹ ɩɨɞɩɢɫɤɚ ɨɬ 399$. 

1.1.4 Creatrix Campus 

 
Creatrix Campus – ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɫɟɳɚɟɦɨɫɬɶɸ ɫɬɭɞɟɧɬɨɜ [5]. ȼ 

ɫɢɫɬɟɦɟ ɦɨɝɭɬ ɛɵɬɶ ɫɨɡɞɚɧɵ ɜɫɟ ɜɢɞɵ ɨɬɱɟɬɨɜ, ɬɚɤɢɯ ɤɚɤ ɪɟɡɭɥɶɬɚɬɵ ɪɚɛɨɬɵ 

ɫɬɭɞɟɧɬɨɜ, ɟɠɟɞɧɟɜɧɵɟ ɨɬɱɟɬɵ, ɨɬɱɟɬɵ ɨɛ ɨɬɫɭɬɫɬɜɢɢ ɢ ɨɩɨɡɞɚɧɢɢ ɫɬɭɞɟɧɬɚ ɧɚ 

ɩɚɪɵ, ɤɚɤ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɬɚɤ ɢ ɞɥɹ ɜɫɟɝɨ ɢɧɫɬɢɬɭɬɚ. 

Ɉɬɱɟɬɵ ɦɨɠɧɨ ɨɬɫɥɟɠɢɜɚɬɶ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ, ɱɬɨɛɵ 

ɨɬɩɪɚɜɢɬɶ ɧɚɩɨɦɢɧɚɧɢɹ ɢ ɭɜɟɞɨɦɥɟɧɢɹ ɫɬɭɞɟɧɬɚɦ, ɧɟ ɨɬɜɟɱɚɸɳɢɦ ɤɪɢɬɟɪɢɹɦ, 

ɚ ɬɚɤɠɟ ɢɯ ɩɪɟɩɨɞɚɜɚɬɟɥɹɦ. Ɍɚɤɠɟ ɫɬɭɞɟɧɬ ɦɨɠɟɬ ɨɬɩɪɚɜɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɛɨɥɟɡɧɢ ɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧɚɯ ɨɬɫɭɬɫɬɜɢɹ. ɋɢɫɬɟɦɚ ɩɨɡɜɨɥɹɟɬ ɜɟɫɬɢ ɭɱɟɬ ɢ 

ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ ɱɟɪɟɡ ɥɢɱɧɵɣ ɤɚɛɢɧɟɬ ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɮɨɪɦɢɪɨɜɚɬɶ 

ɚɧɚɥɢɬɢɤɭ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ. 

ɋɢɫɬɟɦɚ ɩɪɟɞɥɚɝɚɟɬ 3 ɬɢɩɚ ɥɢɱɧɵɯ ɤɚɛɢɧɟɬɨɜ: ɞɥɹ ɫɬɭɞɟɧɬɚ, ɞɥɹ 

ɩɪɟɩɨɞɚɜɚɬɟɥɹ ɢ ɞɥɹ ɫɨɬɪɭɞɧɢɤɚ ɭɧɢɜɟɪɫɢɬɟɬɚ. Ⱦɨɫɬɭɩ ɜ ɫɢɫɬɟɦɭ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ web-ɢɧɬɟɪɮɟɣɫɚ, ɚ ɬɚɤɠɟ ɦɨɛɢɥɶɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ IOS ɢ Android. Ɇɨɛɢɥɶɧɵɟ ɩɪɢɥɨɠɟɧɢɹ ɱɚɫɬɶ ɢɧɮɨɪɦɚɰɢɢ 

ɫɨɯɪɚɧɹɸɬ ɜ ɤɷɲ ɞɚɧɧɵɯ, ɩɨɷɬɨɦɭ ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ offline 
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ɪɟɠɢɦɟ, ɧɨ ɞɥɹ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɞɚɧɧɵɯ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɢɧɬɟɪɧɟɬɭ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɩɪɨɰɟɫɫɚ ɨɛɭɱɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɦɨɠɧɨ ɷɤɫɩɨɪɬɢɪɨɜɚɬɶ ɜ 

CSV. Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɜ ɫɢɫɬɟɦɟ ɭɞɟɥɟɧɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɯɪɚɧɟɧɢɹ ɞɚɧɧɵɯ. 

Creatrix Campus ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɢ ɫ LMS Moodle. 

ɋɢɫɬɟɦɚ ɧɟ ɩɨɞɞɟɪɠɢɜɚɟɬ ɢɦɩɨɪɬ ɞɚɧɧɵɯ, ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɞɞɟɪɠɤɚ 

ɪɭɫɫɤɨɝɨ ɹɡɵɤɚ. ɋɢɫɬɟɦɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɩɨ ɤɨɦɦɟɪɱɟɫɤɨɣ ɥɢɰɟɧɡɢɢ ɞɥɹ 

ɭɧɢɜɟɪɫɢɬɟɬɨɜ ɋɒȺ ɢ ɂɧɞɢɢ. ɋɬɨɢɦɨɫɬɶ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɢɫɯɨɞɹ ɢɡ ɤɨɥɢɱɟɫɬɜɚ ɩɨɥɶɡɨɜɚɬɟɥɟɣ ɢ ɩɨɞɞɟɪɠɤɢ 

ɧɟɨɛɯɨɞɢɦɵɯ ɦɨɞɭɥɟɣ. 

1.1.5 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɡɨɪɚ ɚɧɚɥɨɝɢɱɧɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ 

 
ɂɡ ɨɛɡɨɪɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɪɟɲɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɩɭɧɤɬɚɯ 1.1.1- 

1.1.4, ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ ɚɧɚɥɨɝɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ 

ɞɥɹ ɭɱɟɬɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɨɜ. Precision Campus, SEAtS ɢ Creatrix Campus 

ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɜɨɞɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɡɚɯ: ɩɨ ɫɬɭɞɟɧɬɚɦ, 

ɩɨ ɜɪɟɦɟɧɢ, ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɩɨ ɝɪɭɩɩɟ, ɩɨ ɤɭɪɫɭ, ɩɨ ɫɟɦɟɫɬɪɭ, ɩɨ ɮɨɪɦɟ 

ɤɨɧɬɪɨɥɹ (ɡɚɱёɬ, ɷɤɡɚɦɟɧ, ɤɭɪɫɨɜɚɹ ɪɚɛɨɬɚ/ɩɪɨɟɤɬ), ɩɨ ɫɟɫɫɢɢ (ɥɟɬɧɹɹ/ɡɢɦɧɹɹ), 

ɩɨ ɜɢɞɭ ɷɥɟɦɟɧɬɚ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ (ɞɢɫɰɢɩɥɢɧɚ, ɩɪɚɤɬɢɤɚ), ɩɨ ɜɢɞɭ ɡɚɧɹɬɢɹ 

(ɥɟɤɰɢɹ, ɩɪɚɤɬɢɱɟɫɤɨɟ, ɥɚɛɨɪɚɬɨɪɧɨɟ, ɷɤɡɚɦɟɧ ɢ ɬ. ɞ.). ȼɫɟ ɩɪɨɞɭɤɬɵ ɢɦɟɸɬ 

ɜɨɡɦɨɠɧɨɫɬɶ ɜɵɱɢɫɥɹɬɶ ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ 

ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦ, ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɪɟɚɥɢɡɨɜɚɬɶ ɞɚɧɧɵɟ 

ɮɭɧɤɰɢɢ ɜ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦ ɉɈ. 

Ɋɚɛɨɬɚ ɫɨ ɜɫɟɦɢ ɫɢɫɬɟɦɚɦɢ ɜɨɡɦɨɠɧɚ ɱɟɪɟɡ web-ɢɧɬɟɪɮɟɣɫ, ɤɪɨɦɟ ɬɨɝɨ, 

Tableau, SEAtS ɢ Creatrix Campus ɢɦɟɸɬ ɢ ɜɟɪɫɢɢ ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɦɨɛɢɥɶɧɵɯ 

Ɉɋ. Creatrix Campus ɩɨɞɞɟɪɠɢɜɚɟɬ ɨɛɦɟɧ ɢɧɮɨɪɦɚɰɢɢ ɫ LMS Moodle. 

ɋɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ ɩɥɚɬɧɵɦɢ ɩɪɨɝɪɚɦɦɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ. Ʉɨɥɢɱɟɫɬɜɨ 

ɝɨɬɨɜɵɯ ɩɪɨɝɪɚɦɦɧɵɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɨɝɪɚɧɢɱɟɧɨ, 

ɛɨɥɶɲɢɧɫɬɜɨ ɜɭɡɨɜ ɢɦɟɸɬ ɜɧɭɬɪɟɧɧɢɟ ɫɟɪɜɢɫɵ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ 

ɫɬɭɞɟɧɬɨɜ, ɞɨɫɬɭɩ ɤ ɬɚɤɢɦ ɫɢɫɬɟɦɚɦ ɧɨɫɢɬ ɤɨɪɩɨɪɚɬɢɜɧɵɣ ɯɚɪɚɤɬɟɪ. 

Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɜɧɟɧɢɹ ɩɪɨɞɭɤɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.  
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Ɍɚɛɥɢɰɚ 1 – ɋɪɚɜɧɟɧɢɟ ɚɧɚɥɨɝɨɜ 

ɋɜɨɣɫɬɜɨ Precision 

Campus 

Tableau SEAtS Creatrix 

Campus 

ɉɨɞɞɟɪɠɤɚ ɪɭɫɫɤɨɝɨ 

ɹɡɵɤɚ 

ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

ȼɨɡɦɨɠɧɨɫɬɶ 

ɷɤɫɩɨɪɬɚ ɪɟɡɭɥɶɬɚɬɨɜ 

ɚɧɚɥɢɬɢɤɢ 

Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ 

Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ ɜ 

ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ 

ɜɪɟɦɟɧɢ 

ɇɟɬ ɇɟɬ Ⱦɚ Ⱦɚ 

ɉɨɞɞɟɪɠɤɚ ɨɛɦɟɧɚ 

ɢɧɮɨɪɦɚɰɢɢ ɫ LMS 

Moodle 

ɇɟɬ ɇɟɬ ɇɟɬ Ⱦɚ 

Ʌɢɰɟɧɡɢɹ Ʉɨɦɦɟɪɱɟɫɤɚɹ Ʉɨɦɦɟɪɱɟɫɤɚɹ Ʉɨɦɦɟɪɱɟɫɤɚɹ Ʉɨɦɦɟɪɱɟɫɤɚɹ 

ɇɚɥɢɱɢɟ 

ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɵɯ 

ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ 

ɧɚɫɬɨɥɶɧɵɯ Ɉɋ 

ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

Ɉɬɤɪɵɬɵɣ ɢɫɯɨɞɧɵɣ 

ɤɨɞ 

ɇɟɬ ɇɟɬ ɇɟɬ ɇɟɬ 

ȼɜɨɞ ɢ ɜɵɜɨɞ ɞɚɧɧɵɯ 

ɱɟɪɟɡ 

ɦɚɲɢɧɨɱɢɬɚɟɦɵɣ 

ɮɚɣɥɨɜɵɣ ɮɨɪɦɚɬ 

(CSV, XML ɢ ɬ. ɩ.) 

ɇɟɬ ɇɟɬ ɇɟɬ Ⱦɚ 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ ɜ 

ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɡɚɯ 

(ɩɨ ɫɬɭɞɟɧɬɚɦ, ɩɨ 

ɞɢɫɰɢɩɥɢɧɟ, ɢ ɬ.ɞ.) 

Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 

ɋɜɨɣɫɬɜɨ Precision 

Campus 

Tableau SEAtS Creatrix 

Campus 

ɇɚɫɬɪɚɢɜɚɟɦɵɟ 

ɨɩɨɜɟɳɟɧɢɹ ɨ 

ɫɨɛɵɬɢɹɯ ɩɨ 

ɜɵɛɪɚɧɧɨɦɭ 

ɩɨɥɶɡɨɜɚɬɟɥɟɦ 

ɭɫɥɨɜɢɸ 

Ⱦɚ Ⱦɚ ɇɟɬ Ⱦɚ 

ȼɵɱɢɫɥɟɧɢɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɢ 

ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ 

Ⱦɚ Ⱦɚ Ⱦɚ Ⱦɚ 

 

1.2 ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ 
 

ɇɚ ɨɫɧɨɜɟ ɡɚɞɚɧɢɹ ɧɚ ȼɄɊ ɛɵɥ ɫɞɟɥɚɧ ɦɚɤɟɬ ɢɧɬɟɪɮɟɣɫɚ, ɤɨɬɨɪɵɣ 

ɞɨɥɠɟɧ ɛɵɬɶ ɜ ɤɨɧɟɱɧɨɦ ɩɪɢɥɨɠɟɧɢɢ. ɇɚ ɪɢɫɭɧɤɟ 3 ɢɡɨɛɪɚɠɟɧ ɷɬɨɬ ɦɚɤɟɬ. 

 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɇɚɤɟɬ ɢɧɬɟɪɮɟɣɫɚ 
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1.3 Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 

 
ɇɚ ɪɢɫɭɧɤɟ 4 ɢɡɨɛɪɚɠɟɧɚ ɞɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ. 

 

 
 
 

Ɋɢɫɭɧɨɤ 4 – Ⱦɢɚɝɪɚɦɦɚ ɩɪɟɰɟɞɟɧɬɨɜ 
 

Ɍɟɤɫɬɨɜɨɟ ɨɩɢɫɚɧɢɟ ɩɪɟɰɟɞɟɧɬɨɜ ɩɪɢɜɟɞɟɧɨ ɧɢɠɟ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ȼɜɨɞ/ɜɵɜɨɞ ɞɚɧɧɵɯ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɨɤɧɟ, ɧɚɠɢɦɚɟɬ ɧɚ 

ɤɧɨɩɤɭ «ɋɬɭɞɟɧɬɵ», ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ 

«Ƚɪɭɩɩɵ», ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ 

«Ⱦɨɛɚɜɢɬɶ». 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. Ⱦɚɧɧɵɟ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɤɨɪɪɟɤɬɧɨɫɬɶ ɢ ɧɚ ɧɚɥɢɱɢɟ ɞɚɧɧɵɯ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ. 

 ȼ. Ⱦɚɧɧɵɟ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɨɤɧɨ «ɋɩɢɫɨɤ ɝɪɭɩɩ» ɫ 

ɨɬɨɛɪɚɠɟɧɢɟɦ ɨɛɧɨɜɥɟɧɧɨɝɨ ɫɩɢɫɤɚ ɝɪɭɩɩ. 

ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ: 

ɍɫɥɨɜɢɟ 1. ɍɱɟɛɧɚɹ ɝɪɭɩɩɚ ɫ ɬɚɤɢɦ ɧɚɡɜɚɧɢɟɦ ɭɠɟ ɫɭɳɟɫɬɜɭɟɬ. 
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Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɫɬɭɞɟɧɬɚ ɫ ɬɚɤɢɦ 

ɧɚɡɜɚɧɢɟɦ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

ɍɫɥɨɜɢɟ 2. ɉɪɨɛɥɟɦɚ ɫɨ ɫɜɹɡɶɸ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɩɪɨɛɥɟɦɟ ɫɜɹɡɢ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

ɍɫɥɨɜɢɟ 3. Ⱦɚɧɧɵɟ ɜɜɟɞɟɧɵ ɧɟɤɨɪɪɟɤɬɧɨ. 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɧɟɤɨɪɪɟɤɬɧɨɫɬɢ ɜɜɟɞёɧɧɵɯ ɞɚɧɧɵɯ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɂɦɩɨɪɬ ɢɧɮɨɪɦɚɰɢɢ ɢɡ LMS Moodle. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɝɥɚɜɧɨɦ ɨɤɧɟ, ɧɚɠɢɦɚɟɬ ɧɚ 

ɤɧɨɩɤɭ «ɉɚɪɚɦɟɬɪɵ», ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ 

«ɂɦɩɨɪɬ ɞɚɧɧɵɯ ɢɡ LMS Moodle», ɜ ɨɬɤɪɵɜɲɟɦɫɹ ɨɤɧɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɜɜɨɞɢɬɶ 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɞɨɫɬɭɩɚ ɤ LMS Moodle. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɨɛɪɚɳɚɟɬɫɹ ɤ LMS Moodle ɢ ɡɚɩɪɚɲɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ 

ɞɚɧɧɵɟ. 

 ȼ. Ⱦɚɧɧɵɟ ɩɪɨɯɨɞɹɬ ɩɪɨɜɟɪɤɭ ɧɚ ɧɚɥɢɱɢɟ ɞɚɧɧɵɯ ɜ ɫɢɫɬɟɦɟ. 

 ɋ. Ⱦɚɧɧɵɟ ɞɨɛɚɜɥɹɸɬɫɹ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɝɥɚɜɧɨɟ ɨɤɧɨ ɩɪɢɥɨɠɟɧɢɹ. 

ɍɫɥɨɜɢɟ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɫɰɟɧɚɪɢɟɜ: 

ɍɫɥɨɜɢɟ 1. Ⱦɚɧɧɵɟ ɢɡ LMS Moodle ɭɠɟ ɫɭɳɟɫɬɜɭɸɬ ɜ ɛɚɡɟ ɞɚɧɧɵɯ. 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɢɝɧɨɪɢɪɭɟɬ ɷɬɢ ɞɚɧɧɵɟ. 

ɍɫɥɨɜɢɟ 2. ɉɪɨɛɥɟɦɚ ɫɨ ɫɜɹɡɶɸ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɩɪɨɛɥɟɦɟ ɫɜɹɡɢ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ. 

ɍɫɥɨɜɢɟ 3. ɉɪɨɛɥɟɦɚ ɫ ɞɨɫɬɭɩɨɦ ɤ LMS Moodle. 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɜɵɞɚɟɬ ɫɨɨɛɳɟɧɢɟ ɨ ɩɪɨɛɥɟɦɟ ɞɨɫɬɭɩɚ ɤ LMS Moodle. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: Ɉɬɫɥɟɠɢɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɧɟ ɫɞɚɧɧɵɯ ɪɚɛɨɬɚɯ 

ɫɬɭɞɟɧɬɨɜ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɡɚɩɭɫɤɚɟɬ ɩɪɢɥɨɠɟɧɢɟ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɡɚɩɪɚɲɢɜɚɟɬ ɭ Ɉɋ ɬɟɤɭɳɭɸ ɞɚɬɭ. 
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 ȼ. ɉɪɢɥɨɠɟɧɢɟ ɮɨɪɦɢɪɭɟɬ ɫɩɢɫɨɤ ɫɬɭɞɟɧɬɨɜ ɢ ɪɚɛɨɬ, ɤɨɬɨɪɵɟ 

ɩɪɨɫɪɨɱɢɥɢ ɫɪɨɤ ɫɞɚɱɢ. 

 ɋ. Ⱦɚɧɧɵɟ ɨɬɨɛɪɚɠɚɸɬɫɹ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɝɥɚɜɧɨɟ ɨɤɧɨ ɩɪɢɥɨɠɟɧɢɹ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ȼɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ ɞɚɧɧɵɯ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɫɶ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɧɚɠɢɦɚɟɬ ɧɚ 

ɤɧɨɩɤɭ «Ⱥɧɚɥɢɬɢɤɚ» ɢ ɜɵɛɢɪɚɟɬ ɨɛɴɟɤɬ ɚɧɚɥɢɡɚ. 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɚɧɚɥɢɡɢɪɭɟɬ ɤɪɢɬɟɪɢɢ, ɡɚɞɚɧɧɵɟ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

 ȼ. ɉɪɢɥɨɠɟɧɢɟ ɡɚɩɪɚɲɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ, 

ɩɪɨɢɡɜɨɞɢɬ ɜɵɱɢɫɥɟɧɢɹ. ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɮɨɪɦɢɪɭɟɬɫɹ.  

 ɋ. ɉɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɨɤɧɨ ɫ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɞɚɧɧɵɦɢ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ȼɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɫɶ ɜ ɨɤɧɟ ɩɪɨɫɦɨɬɪɚ ɪɟɡɭɥɶɬɚɬɨɜ 

ɚɧɚɥɢɡɚ, ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ɉɬɨɛɪɚɡɢɬɶ ɞɢɚɝɪɚɦɦɭ». 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟɬ ɪɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɬɢɤɢ ɢ ɫɬɪɨɢɬ 

ɧɟɨɛɯɨɞɢɦɭɸ ɞɢɚɝɪɚɦɦɭ. 

 ȼ. ɉɪɢɥɨɠɟɧɢɟ ɨɬɨɛɪɚɠɚɟɬ ɩɨɥɭɱɟɧɧɭɸ ɞɢɚɝɪɚɦɦɭ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɩɚɞɚɟɬ ɜ ɨɤɧɨ ɫ ɜɢɡɭɚɥɢɡɢɪɨɜɚɧɧɵɦɢ 

ɞɚɧɧɵɦɢ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɋɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɫɶ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɢɥɨɠɟɧɢɹ 

«Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ», ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «ɋɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬ». 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɬɱɟɬɚ. 

 ȼ. ɉɪɢɥɨɠɟɧɢɟ ɮɨɪɦɢɪɭɟɬ ɨɬɱɟɬ. 
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 ɋ. ɉɪɢɥɨɠɟɧɢɟ ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ, ɝɞɟ ɨɩɨɜɟɳɚɟɬ ɩɨɥɶɡɨɜɚɬɟɥɹ ɨ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɬɱɟɬɚ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɫɢɫɬɟɦɚ ɮɨɪɦɢɪɭɟɬ ɨɬɱɟɬ ɢ ɞɟɥɚɟɬ ɟɝɨ ɞɨɫɬɭɩɧɵɦ ɞɥɹ 

ɫɨɯɪɚɧɟɧɢɹ ɩɨɥɶɡɨɜɚɬɟɥɟɦ. 

ɇɚɡɜɚɧɢɟ ɩɪɟɰɟɞɟɧɬɚ: ɋɨɯɪɚɧɢɬɶ ɨɬɱɟɬ. 

ɉɪɟɞɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ, ɧɚɯɨɞɹɫɶ ɜ ɝɥɚɜɧɨɦ ɨɤɧɟ ɩɪɢɥɨɠɟɧɢɹ, 

ɧɚɠɢɦɚɟɬ ɧɚ ɤɧɨɩɤɭ «Ɉɬɱɟɬɵ», ɜɵɛɢɪɚɟɬ ɢɡ ɫɩɢɫɤɚ ɧɭɠɧɵɣ ɨɬɱɟɬ, ɢ ɧɚɠɢɦɚɟɬ 

ɧɚ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ ɨɬɱɟɬ». 

Ɉɫɧɨɜɧɨɣ ɫɰɟɧɚɪɢɣ: 

 Ⱥ. ɉɪɢɥɨɠɟɧɢɟ ɩɨɥɭɱɚɟɬ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɬɱɟɬɚ. 

 ȼ. ɉɪɢɥɨɠɟɧɢɟ ɫɨɯɪɚɧɹɟɬ ɨɬɱɟɬ ɜ PDF ɮɨɪɦɚɬɟ. 

 ɋ. ɉɪɢɥɨɠɟɧɢɟ ɨɬɤɪɵɜɚɟɬ ɨɤɧɨ ɫɨɯɪɚɧɟɧɢɹ ɨɬɱɟɬɚ, ɝɞɟ ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɭɤɚɡɵɜɚɟɬ ɞɢɪɟɤɬɨɪɢɸ ɢ ɢɦɹ ɮɚɣɥɚ. 

 D. Ɏɚɣɥ ɫɨɯɪɚɧɹɟɬɫɹ. 

 ɉɨɫɬɭɫɥɨɜɢɟ: ɩɨɥɶɡɨɜɚɬɟɥɶ ɩɨɥɭɱɚɟɬ ɫɨɯɪɚɧɟɧɧɵɣ ɮɚɣɥ. 

1.4 ȼɵɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ 
 

1.4.1 ȼɵɛɨɪ ɹɡɵɤɚ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ 
 

ɂɫɯɨɞɹ ɢɡ ɡɚɞɚɧɢɹ ɧɚ ɜɵɩɭɫɤɧɭɸ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ, 

ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɪɚɛɨɬɚɬɶ ɧɚ ɩɥɚɬɮɨɪɦɚɯ Window ɢ Linux, ɤɪɨɦɟ ɬɨɝɨ, 

ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɩɨɥɶɡɨɜɚɬɟɥɹ. 

Ⱦɥɹ ɧɚɩɢɫɚɧɢɹ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɝɨ ɩɪɢɥɨɠɟɧɢɹ ɜɵɛɨɪ ɫɬɨɹɥ ɦɟɠɞɭ 

ɫɥɟɞɭɸɳɢɦɢ ɹɡɵɤɚɦɢ ɢ ɮɪɟɣɦɜɨɪɤɚɦɢ: 

- Java c ɛɢɛɥɢɨɬɟɤɨɣ JavaFX; 

- Python c ɛɢɛɥɢɨɬɟɤɨɣ PyQt5; 

- C++ c ɮɪɟɣɦɜɨɪɤɨɦ Qt. 
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1.4.1.1 Java 
 

Java — ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɬɧɨɫɢɬɫɹ ɤ 

ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɹɡɵɤɚɦ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɤ ɹɡɵɤɚɦ ɫ ɫɢɥɶɧɨɣ 

ɬɢɩɢɡɚɰɢɟɣ. ɧɚɩɢɫɚɧɧɨɟ ɧɚ Java ɩɪɢɥɨɠɟɧɢɟ ɦɨɠɧɨ ɡɚɩɭɫɬɢɬɶ ɧɚ ɥɸɛɨɣ 

ɩɥɚɬɮɨɪɦɟ, ɟɫɥɢ ɧɚ ɧɟɣ ɭɫɬɚɧɨɜɥɟɧɚ ɫɪɟɞɚ ɢɫɩɨɥɧɟɧɢɹ Java (JRE, Java Runtime 

Environment). ɗɬɚ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɛɥɚɝɨɞɚɪɹ ɤɨɦɩɢɥɹɰɢɢ ɧɚɩɢɫɚɧɧɨɝɨ ɧɚ Java 

ɤɨɞɚ ɜ ɛɚɣɬ-ɤɨɞ. ɗɬɨɬ ɮɨɪɦɚɬ ɢɫɩɨɥɧɹɟɬ JVM ɢɥɢ ɜɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ Java. 

JVM — ɱɚɫɬɶ ɫɪɟɞɵ ɢɫɩɨɥɧɟɧɢɹ Java (JRE). ȼɢɪɬɭɚɥɶɧɚɹ ɦɚɲɢɧɚ ɧɟ ɡɚɜɢɫɢɬ 

ɨɬ ɩɥɚɬɮɨɪɦɵ [6]. Ƚɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɵɜɚɬɶ ɫ ɩɨɦɨɳɶɸ 

ɬɚɤɢɯ ɛɢɛɥɢɨɬɟɤ, ɤɚɤ «Standard Widget Toolkit», ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ 

ɤɨɦɩɨɧɟɧɬɵ ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ, ɬɟɦ ɫɚɦɵɦ ɩɨɜɵɲɚɹ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, ɚ 

ɬɚɤɠɟ ɨɛɥɚɞɚɟɬ ɨɛɲɢɪɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ. ɂɥɢ JavaFX, ɤɨɬɨɪɵɣ ɞɥɹ 

ɨɬɪɢɫɨɜɤɢ ɢɫɩɨɥɶɡɭɟɬ ɝɪɚɮɢɱɟɫɤɢɣ ɤɨɧɜɟɣɟɪ, ɤɨɬɨɪɵɣ ɬɚɤ ɠɟ ɩɨɡɜɨɥɹɟɬ 

ɭɜɟɥɢɱɢɬɶ ɫɤɨɪɨɫɬɶ ɪɚɛɨɬɵ, ɨɛɥɚɞɚɟɬ ɦɧɨɠɟɫɬɜɨɦ ɪɚɡɥɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ 

ɩɨɞɞɟɪɠɤɨɣ ɫɬɢɥɟɣ [7].  

 

1.4.1.2 Python 
 

Python — ɜɵɫɨɤɨɭɪɨɜɧɟɜɵɣ ɹɡɵɤ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɣ 

ɧɚ ɩɨɜɵɲɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɡɪɚɛɨɬɱɢɤɚ ɢ ɱɢɬɚɟɦɨɫɬɢ ɤɨɞɚ [8]. 

Ɋɟɚɥɢɡɨɜɵɜɚɬɶ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ tkinter 

(ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɫɬɚɧɞɚɪɬɧɨɣ ɛɢɛɥɢɨɬɟɤɟ Python) ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɛɢɛɥɢɨɬɟɤ, 

ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ ɤɨɦɩɨɧɟɧɬɵ Qt – PyQt5 ɢɥɢ PySide2. Ȼɢɛɥɢɨɬɟɤɢ PyQt5 ɢ 

PySide2 ɧɟ ɫɢɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɜ ɩɨɞɞɟɪɠɤɟ ɮɭɧɤɰɢɨɧɚɥɚ, ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ ɜ 

ɢɦɟɧɨɜɚɧɢɢ ɦɟɬɨɞɨɜ, ɪɚɡɪɚɛɨɬɤɚ ɛɢɛɥɢɨɬɟɤ ɜɟɞɟɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ. ɋɬɨɢɬ 

ɨɬɦɟɬɢɬɶ, ɱɬɨ ɭ PyQt5 ɛɨɥɶɲɟ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɟ ɫɨɨɛɳɟɫɬɜɨ, ɚ PySide2 

ɨɮɢɰɢɚɥɶɧɨ ɩɨɞɞɟɪɠɢɜɚɸɬ ɪɚɡɪɚɛɨɬɱɢɤɢ Qt.  
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1.4.1.3 C++ 
 

C++ — ɤɨɦɩɢɥɢɪɭɟɦɵɣ, ɫɬɚɬɢɱɟɫɤɢ ɬɢɩɢɡɢɪɨɜɚɧɧɵɣ ɹɡɵɤ 

ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. Ɉɛɥɚɫɬɶ ɟɝɨ ɩɪɢɦɟɧɟɧɢɹ ɜɤɥɸɱɚɟɬ 

ɫɨɡɞɚɧɢɟ ɨɩɟɪɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ, ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɩɪɢɤɥɚɞɧɵɯ ɩɪɨɝɪɚɦɦ, 

ɞɪɚɣɜɟɪɨɜ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɥɨɠɟɧɢɣ ɞɥɹ ɜɫɬɪɚɢɜɚɟɦɵɯ ɫɢɫɬɟɦ, 

ɜɵɫɨɤɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɯ ɫɟɪɜɟɪɨɜ, ɚ ɬɚɤɠɟ ɢɝɪ [9]. Ʉɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ ɧɚ 

C++ ɪɟɚɥɢɡɭɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɪɟɣɦɜɨɪɤɚ Qt, ɤɨɬɨɪɵɣ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫɟ 

ɨɫɧɨɜɧɵɟ ɤɥɚɫɫɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɢɤɥɚɞɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ, ɧɚɱɢɧɚɹ ɨɬ ɷɥɟɦɟɧɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ ɢ 

ɡɚɤɚɧɱɢɜɚɹ ɤɥɚɫɫɚɦɢ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɟɬɶɸ, ɛɚɡɚɦɢ ɞɚɧɧɵɯ ɢ XML [10]. 

 

1.4.1.4 ɂɬɨɝ 
 

ɉɪɨɝɪɚɦɦɚ ɧɚ Java, ɤɨɬɨɪɚɹ ɢɫɩɨɥɶɡɭɟɬ JVM, ɹɜɥɹɟɬɫɹ ɦɟɞɥɟɧɧɨɣ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɩɪɨɝɪɚɦɦɨɣ ɧɚ C++, ɨɞɧɚɤɨ ɋ++ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦ ɹɡɵɤɨɦ, ɝɞɟ 

ɜɵɫɨɤɚ ɜɟɪɨɹɬɧɨɫɬɶ ɨɲɢɛɤɢ ɢ ɦɟɞɥɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ. ȼ ɷɬɨɦ ɩɥɚɧɟ 

Python ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ ɢɫɩɨɥɶɡɭɟɬ ɛɢɛɥɢɨɬɟɤɢ ɧɚɩɢɫɚɧɧɵɟ ɧɚ 

C++ (ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɞɨɫɬɢɝɚɟɬɫɹ ɛɨɥɶɲɚɹ ɫɤɨɪɨɫɬɶ ɜɵɱɢɫɥɟɧɢɣ) ɢ ɩɪɨɫɬ ɜ 

ɧɚɩɢɫɚɧɢɢ ɩɪɨɝɪɚɦɦ (ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɪɢɧɰɢɩɨɜ ɹɡɵɤɚ), ɫɢɧɬɚɤɫɢɫ ɤɨɦɚɧɞ 

ɧɚɩɨɦɢɧɚɟɬ ɨɛɵɱɧɵɟ ɜɵɪɚɠɟɧɢɹ, ɤɨɬɨɪɵɦɢ ɩɨɥɶɡɭɸɬɫɹ ɥɸɞɢ ɩɨɜɫɟɞɧɟɜɧɨ, 

ɩɨɷɬɨɦɭ ɤɥɸɱɟɜɵɟ ɫɥɨɜɚ ɩɨɧɹɬɧɵ ɥɸɛɨɦɭ ɧɨɜɢɱɤɭ, ɬɚɤɠɟ ɧɟɬ ɫɬɪɨɝɨɣ 

ɬɢɩɢɡɚɰɢɢ, ɧɟɬ ɤɨɧɫɬɪɭɤɰɢɣ ɬɢɩɚ «{}» ɢɥɢ «begin-end» - ɜɦɟɫɬɨ ɧɢɯ ɩɪɨɫɬɨ 

ɨɬɫɬɭɩɵ ɜ ɬɟɥɟ ɨɩɟɪɚɬɨɪɚ. ȼ ɢɬɨɝɟ ɜɵɛɨɪ ɛɵɥ ɫɞɟɥɚɧ ɜ ɩɨɥɶɡɭ Python c 

ɛɢɛɥɢɨɬɟɤɨɣ PyQt5. 

 

1.4.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɛɚɡɚɦɢ ɞɚɧɧɵɯ 
 

Ɍɚɤ ɤɚɤ ɞɚɧɧɨɟ ɩɪɢɥɨɠɟɧɢɟ ɞɨɥɠɧɨ ɪɚɛɨɬɚɬɶ ɫ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ 

ɞɚɧɧɵɯ, ɜɵɛɨɪ ɫɬɨɹɥ ɦɟɠɞɭ ɫɥɟɞɭɸɳɢɦɢ ɋɍȻȾ: 

- MySQL; 
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- SQLite; 

- PostgreSQL. 

 

1.4.2.1 MySQL 

 

 MySQL — ɷɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɩɨɩɭɥɹɪɧɵɯ ɫɟɪɜɟɪɧɵɯ ɋɍȻȾ. ȼ ɧɟɣ 

ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɨ ɪɚɡɨɛɪɚɬɶɫɹ ɢ ɜ ɢɧɬɟɪɧɟɬɟ ɦɨɠɧɨ ɧɚɣɬɢ ɨɱɟɧɶ ɦɧɨɝɨ 

ɪɚɡɥɢɱɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ MySQL ɩɨɥɧɨɫɬɶɸ ɧɟ ɪɟɚɥɢɡɨɜɚɧɵ ɜɫɟ SQL-

ɫɬɚɧɞɚɪɬɵ, ɧɨ ɡɚɬɨ ɨɧɚ ɩɪɟɞɥɚɝɚɟɬ ɲɢɪɨɤɭɸ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɢ ɨɛɥɚɞɚɟɬ 

ɫɥɟɞɭɸɳɢɦɢ ɩɪɟɢɦɭɳɟɫɬɜɚɦɢ: 

 - MySQL ɩɪɨɫɬ ɜ ɭɫɬɚɧɨɜɤɟ. ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɜɤɥɸɱɚɹ ɜɢɡɭɚɥɶɧɵɟ, ɨɛɥɟɝɱɚɸɳɢɯ ɪɚɛɨɬɭ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ; 

 - MySQL ɩɨɞɞɟɪɠɢɜɚɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ SQL; 

 - MySQL ɩɨɞɞɟɪɠɢɜɚɟɬ ɪɚɛɨɬɭ ɫ ɛɨɥɶɲɢɦɢ ɨɛɴёɦɚɦɢ ɞɚɧɧɵɯ, ɢ ɯɨɪɨɲɨ 

ɩɨɯɨɞɢɬ ɞɥɹ ɦɚɫɲɬɚɛɢɪɭɟɦɵɯ ɩɪɢɥɨɠɟɧɢɣ [11]. 

 

1.4.2.2 SQLite 

 

SQLite — ɷɬɨ ɛɢɛɥɢɨɬɟɤɚ, ɜɫɬɪɚɢɜɚɟɦɚɹ ɜ ɩɪɢɥɨɠɟɧɢɟ, ɤɨɬɨɪɨɟ ɟё 

ɢɫɩɨɥɶɡɭɟɬ. SQLite ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɨɬɥɢɱɧɵɣ ɧɚɛɨɪ ɢɧɫɬɪɭɦɟɧɬɨɜ ɞɥɹ ɛɨɥɟɟ 

ɩɪɨɫɬɨɣ ɨɛɪɚɛɨɬɤɢ ɥɸɛɵɯ ɜɢɞɨɜ ɞɚɧɧɵɯ [11]. 

 

1.4.2.3 PostgreSQL 

  

 PostgreSQL — ɷɬɨ ɋɍȻȾ, ɨɪɢɟɧɬɢɪɭɸɳɚɹɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɩɨɥɧɨɟ 

ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɬɚɧɞɚɪɬɚɦ ɢ ɪɚɫɲɢɪɹɟɦɨɫɬɶ. PostgreSQL, ɢɥɢ Postgres, ɩɵɬɚɟɬɫɹ 

ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ SQL-ɫɬɚɧɞɚɪɬɚɦ ANSI/ISO. 

PostgreSQL ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɢɯ ɋɍȻȾ ɬɟɦ, ɱɬɨ ɨɛɥɚɞɚɟɬ ɨɛɴɟɤɬɧɨ-

ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɮɭɧɤɰɢɨɧɚɥɨɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɥɧɨɣ ɩɨɞɞɟɪɠɤɨɣ ɤɨɧɰɟɩɬɚ 

ACID (Atomicity, Consistency, Isolation, Durability) [11]. 
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1.4.2.4 ɂɬɨɝ 

  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ PostgreSQL ɢ SQLite ɨɛɥɚɞɚɸɬ ɪɹɞɨɦ ɩɪɟɢɦɭɳɟɫɬɜ, 

ɜɵɛɨɪ ɩɚɥ ɧɚ MySQL. MySQL ɥɟɝɤɨ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɢɦɟɟɬ ɦɧɨɝɨ ɫɬɨɪɨɧɧɢɯ 

ɢɧɫɬɪɭɦɟɧɬɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɨɛɥɟɝɱɢɬɶ ɪɚɛɨɬɭ. əɜɥɹɟɬɫɹ ɩɨɩɭɥɹɪɧɨɣ ɋɍȻȾ, 

ɱɬɨ ɨɡɧɚɱɚɟɬ ɛɨɥɶɲɨɟ ɫɨɨɛɳɟɫɬɜɨ ɪɚɡɪɚɛɨɬɱɢɤɨɜ, ɚ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɛɟɫɩɥɚɬɧɨɣ 

ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ. 

 

1.4.3 ȼɵɛɨɪ ORM 

 

ORM (Object-Relational Mapping) — ɬɟɯɧɨɥɨɝɢɹ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, 

ɤɨɬɨɪɚɹ ɫɜɹɡɵɜɚɟɬ ɛɚɡɵ ɞɚɧɧɵɯ ɫ ɤɨɧɰɟɩɰɢɹɦɢ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ 

ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ORM — ɩɪɨɫɥɨɣɤɚ ɦɟɠɞɭ ɛɚɡɨɣ ɞɚɧɧɵɯ ɢ 

ɤɨɞɨɦ, ɤɨɬɨɪɵɣ ɩɢɲɟɬ ɩɪɨɝɪɚɦɦɢɫɬ, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɫɨɡɞɚɧɵɟ ɜ ɩɪɨɝɪɚɦɦɟ 

ɨɛɴɟɤɬɵ ɡɚɩɢɫɵɜɚɬɶ ɜ ɛɚɡɭ ɞɚɧɧɵɯ ɢɥɢ ɩɨɥɭɱɚɬɶ ɢɡ ɧɟɟ [12]. Ȼɢɛɥɢɨɬɟɤɢ ORM 

ɫɭɳɟɫɬɜɭɸɬ ɞɥɹ ɫɚɦɵɯ ɪɚɡɧɵɯ ɹɡɵɤɨɜ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. ȼ ɨɛɳɢɯ ɱɟɪɬɚɯ, 

ɬɟɯɧɨɥɨɝɢɹ ORM ɩɨɡɜɨɥɹɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɪɚɛɨɬɭ ɫ ɞɚɧɧɵɦɢ ɜ ɬɟɪɦɢɧɚɯ 

ɤɥɚɫɫɨɜ, ɚ ɧɟ ɬɚɛɥɢɰ ɞɚɧɧɵɯ. Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɩɪɟɨɛɪɚɡɨɜɵɜɚɬɶ ɤɥɚɫɫɵ ɜ ɞɚɧɧɵɟ, 

ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɜ ɛɚɡɟ ɞɚɧɧɵɯ, ɩɪɢɱɟɦ ɫɯɟɦɭ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬ ɫɚɦ ɪɚɡɪɚɛɨɬɱɢɤ [13]. 

 

1.4.3.1 SQLAlchemy 

 

 SQLAlchemy – ɷɬɨ ɩɨɩɭɥɹɪɧɵɣ ɢɧɫɬɪɭɦɟɧɬɚɪɢɣ SQL ɢ Object Relational 

Mapper. Ɉɧ ɧɚɩɢɫɚɧ ɧɚ Python ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɩɨɥɧɭɸ ɦɨɳɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ 

SQL ɞɥɹ ɪɚɡɪɚɛɨɬɱɢɤɚ ɩɪɢɥɨɠɟɧɢɣ. ɗɬɨ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɫ ɨɬɤɪɵɬɵɦ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ, ɜɵɩɭɳɟɧɧɨɟ ɩɨ ɥɢɰɟɧɡɢɢ MIT. 

SQLAlchemy ɫɥɚɜɢɬɫɹ ɫɜɨɢɦ ɨɛɴɟɤɬɧɨ-ɪɟɥɹɰɢɨɧɧɵɦ ɨɬɨɛɪɚɠɟɧɢɟɦ 

(ORM), ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɤɥɚɫɫɵ ɦɨɝɭɬ ɛɵɬɶ ɫɨɩɨɫɬɚɜɥɟɧɵ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ, 



 21 

ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɫ ɫɚɦɨɝɨ ɧɚɱɚɥɚ ɱɟɬɤɨ ɪɚɡɜɹɡɚɬɶ ɨɛɴɟɤɬɧɭɸ ɦɨɞɟɥɶ ɢ ɫɯɟɦɭ ɛɚɡɵ 

ɞɚɧɧɵɯ. 

ɉɨɫɤɨɥɶɤɭ ɪɚɡɦɟɪ ɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɚɡ ɞɚɧɧɵɯ SQL ɧɚɱɢɧɚɸɬ 

ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ, ɨɧɢ ɜɟɞɭɬ ɫɟɛɹ ɧɟ ɬɚɤ, ɤɚɤ ɤɨɥɥɟɤɰɢɢ ɨɛɴɟɤɬɨɜ. ɋ ɞɪɭɝɨɣ 

ɫɬɨɪɨɧɵ, ɤɨɝɞɚ ɚɛɫɬɪɚɤɰɢɹ ɜ ɤɨɥɥɟɤɰɢɹɯ ɨɛɴɟɤɬɨɜ ɧɚɱɢɧɚɟɬ ɢɦɟɬɶ ɡɧɚɱɟɧɢɟ, 

ɨɧɢ ɜɟɞɭɬ ɫɟɛɹ ɧɟ ɬɚɤ, ɤɚɤ ɬɚɛɥɢɰɵ ɢ ɫɬɪɨɤɢ. SQLAlchemy ɫɬɪɟɦɢɬɫɹ 

ɭɱɢɬɵɜɚɬɶ ɨɛɚ ɷɬɢ ɩɪɢɧɰɢɩɚ [14]. 

 

1.4.3.2 Django ORM 

 

Django ORM – ɱɚɫɬɶ ɮɪɟɣɦɜɨɪɤɚ Django, ɤɨɬɨɪɚɹ ɩɨɡɜɨɥɹɟɬ ɨɱɟɧɶ 

ɩɪɨɫɬɨ ɞɟɥɚɬɶ ɨɩɪɟɞɟɥёɧɧɨɟ ɩɨɞɦɧɨɠɟɫɬɜɨ ɜɫɟɯ ɫɚɣɬɨɜ. Django ORM ɨɛɥɚɞɚɟɬ 

ɬɟɦɢ ɠɟ ɫɜɨɣɫɬɜɚɦɢ: ɛɨɥɟɟ-ɦɟɧɟɟ ɬɢɩɢɱɧɵɟ ɡɚɩɪɨɫɵ ɧɚ ɧɟɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 

ɨɱɟɧɶ ɥɟɝɤɨ. Ⱥ ɜɨɬ ɫɨ ɫɥɨɠɧɵɦɢ ɡɚɩɪɨɫɚɦɢ Django ORM ɧɟ ɫɩɪɚɜɢɬɫɹ.  

Django ORM ɧɟɥɶɡɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɨɬɞɟɥɶɧɨ ɨɬ Django, ɩɨɷɬɨɦɭ ɢ 

ɫɨɨɛɳɟɫɬɜɨ ɨɝɪɚɧɢɱɟɧɨ ɩɨɥɶɡɨɜɚɬɟɥɹɦɢ Django [15]. 

 

1.4.3.3 Peewee ORM 

 

Peewee ORM – ɷɬɨ ɧɟɛɨɥɶɲɨɟ ORM, ɤɨɬɨɪɨɟ ɜ ɞɚɧɧɵɣ ɦɨɦɟɧɬ 

ɩɨɞɞɟɪɠɢɜɚɟɬ PostgreSQL, MySQL ɢ SQLite. ɏɨɪɨɲɚɹ ɫɬɨɪɨɧɚ Peewee – ɷɬɨ 

ɬɨ, ɱɬɨ ɨɧ ɡɚɧɢɦɚɟɬ ɦɚɥɨ ɦɟɫɬɚ, ɟɝɨ ɥɟɝɤɨ ɨɫɜɨɢɬɶ, ɢ ɦɨɠɧɨ ɩɪɢɫɬɭɩɢɬɶ ɤ 

ɪɚɛɨɬɟ ɫ ɩɪɢɥɨɠɟɧɢɹɦɢ ɡɚ ɧɟɫɤɨɥɶɤɨ ɦɢɧɭɬ [16]. 

 

1.4.3.4 ɂɬɨɝ 

  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɨ ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ORM ɯɨɪɨɲɨ ɨɬɡɵɜɚɸɬɫɹ 

ɪɚɡɪɚɛɨɬɱɢɤɢ, ɜɵɛɨɪ ɩɚɥ ɧɚ SQLAlchemy. ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɫɨɨɛɳɟɫɬɜɨ 

ɪɚɡɪɚɛɨɬɱɢɤɨɜ ɢ ɭɞɨɛɫɬɜɨ ɪɚɡɪɚɛɨɬɤɢ ɧɚ Django ORM, ɞɚɧɧɚɹ ORM ɧɟ 

ɪɟɚɥɢɡɭɟɬɫɹ ɜɧɟ Django. 
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 Peewee ORM, ɧɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɥɟɝɤɢɦ ɜ 

ɨɫɜɨɟɧɢɢ, ɭɫɬɭɩɚɟɬ SQLAlchemy, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɤɚɤ ɢ ɛɨɥɟɟ 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɵɦ ɬɚɤ ɢ ɛɨɥɟɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɦ. 

 

1.5 ɂɬɨɝɢ ɚɧɚɥɢɡɚ ɡɚɞɚɧɢɹ 

 

 ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɨɝɨɜ, ɫɞɟɥɚɧɵ ɜɵɜɨɞɵ: ɧɟ ɛɵɥɨ ɧɚɣɞɟɧɨ ɧɢ ɨɞɧɨɝɨ 

ɩɪɢɥɨɠɟɧɢɹ, ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɹɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɞɚɧɢɹ. Ɂɚɞɚɧɢɟ 

ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɚɥɢɱɢɟ ɨɬɤɪɵɬɨɝɨ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ. Ɍɚɤ ɤɚɤ ɜɫɟ ɪɚɫɫɦɨɬɪɟɧɧɵɟ 

ɚɧɚɥɨɝɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɩɥɚɬɧɨɣ ɨɫɧɨɜɟ, ɨɬɤɪɵɬɨɝɨ ɢɫɯɨɞɧɨɝɨ ɤɨɞɚ ɨɧɢ 

ɩɪɟɞɨɫɬɚɜɢɬɶ ɧɟ ɦɨɝɭɬ.  Ȼɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 

ɤ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɦɭ ɩɪɢɥɨɠɟɧɢɸ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɩɪɟɰɟɞɟɧɬɨɜ, ɢ ɢɯ 

ɨɩɢɫɚɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɢɧɫɬɪɭɦɟɧɬɚ ɪɚɡɪɚɛɨɬɤɢ ɛɵɥ ɜɵɛɪɚɧ Python 3.8.2 c 

ɛɢɛɥɢɨɬɟɤɨɣ PyQt5, ɬɚɤ ɤɚɤ ɡɚɞɚɧɢɟ ɩɪɟɞɩɨɥɚɝɚɥɨ ɤɪɨɫɫɩɥɚɬɮɨɪɦɟɧɧɨɫɬɶ. Ⱥ 

ɬɚɤɠɟ ɜɵɛɨɪ ɩɚɥ ɧɚ MySQL ɢ SQLAlchemy ORM. 
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2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɥɨɠɟɧɢɹ 

2.1 Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ 

 
ȼ ɨɫɧɨɜɟ ɚɪɯɢɬɟɤɬɭɪɵ ɩɪɢɥɨɠɟɧɢɹ ɥɟɠɢɬ ɩɚɬɬɟɪɧ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

Model-View (ɪɢɫɭɧɨɤ 5).  Ⱦɚɧɧɵɣ ɩɚɬɬɟɪɧ ɧɟɦɧɨɝɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɞɪɭɝɨɝɨ 

ɩɚɬɬɟɪɧɚ – Model-View-Controller (ɪɢɫɭɧɨɤ 6) ɨɬɫɭɬɫɬɜɢɟɦ ɤɨɧɬɪɨɥɥɟɪɚ. 

ɉɚɬɬɟɪɧ Model-View ɬɚɤɠɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ 

Qt [17]. 

 

 

 

Ɋɢɫɭɧɨɤ 5 – ɉɚɬɬɟɪɧ Model/View [18] 

 

Ɇɨɞɟɥɶ ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɢɫɬɨɱɧɢɤɨɦ ɞɚɧɧɵɯ, ɩɪɟɞɨɫɬɚɜɥɹɹ ɢɧɬɟɪɮɟɣɫ. 

ɉɪɟɞɫɬɚɜɥɟɧɢɟ ɩɨɥɭɱɚɟɬ ɦɨɞɟɥɶɧɵɟ ɢɧɞɟɤɫɵ ɢɡ Model, ɷɬɨ ɫɫɵɥɤɢ ɧɚ 

ɷɥɟɦɟɧɬɵ ɞɚɧɧɵɯ. ɉɪɟɞɨɫɬɚɜɥɹɹ ɦɨɞɟɥɶɧɵɟ ɢɧɞɟɤɫɵ Model, View ɦɨɠɟɬ 

ɩɨɥɭɱɚɬɶ ɷɥɟɦɟɧɬɵ ɞɚɧɧɵɯ ɢɡ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ. 

ȼ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɟɞɫɬɚɜɥɟɧɢɹɯ Delegate ɨɬɨɛɪɚɠɚɟɬ ɷɥɟɦɟɧɬɵ ɞɚɧɧɵɯ. 

Ʉɨɝɞɚ ɷɥɟɦɟɧɬ ɪɟɞɚɤɬɢɪɭɟɬɫɹ, Delegate ɫɜɹɡɵɜɚɟɬɫɹ ɫ Model ɧɚɩɪɹɦɭɸ, 

ɢɫɩɨɥɶɡɭɹ ɦɨɞɟɥɶɧɵɟ ɢɧɞɟɤɫɵ [18]. Ɍɚɤ ɠɟ Delegate ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɞɥɹ 

ɧɚɫɬɪɨɣɤɢ ɪɟɞɚɤɬɢɪɨɜɚɧɢɹ (Editing) ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ (Rendering) [18]. 

 

 

https://doc.qt.io/qt-5/model-view-programming.html
https://doc.qt.io/qt-5/model-view-programming.html
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Ɋɢɫɭɧɨɤ 6 – ɉɚɬɬɟɪɧ Model-View-Controller [19] 

 

Model ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɞɚɧɧɵɯ ɢ ɦɟɧɹɟɬ ɫɜɨɟ ɫɨɫɬɨɹɧɢɟ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɦɚɧɞ. View ɨɬɨɛɪɚɠɚɟɬ ɞɚɧɧɵɟ ɦɨɞɟɥɢ ɩɨɥɶɡɨɜɚɬɟɥɸ, 

ɪɟɚɝɢɪɭɹ ɧɚ ɢɡɦɟɧɟɧɢɹ ɦɨɞɟɥɢ. 

2.2 Ɇɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ 

 
ȼ ɩɪɨɰɟɫɫɟ ɪɚɡɪɚɛɨɬɤɢ ɩɪɢɥɨɠɟɧɢɹ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ (ɪɢɫɭɧɨɤ 7): 

- ɞɢɫɰɢɩɥɢɧɵ; 

- ɫɬɭɞɟɧɬɵ; 

- ɨɰɟɧɤɢ; 

- ɚɧɚɥɢɬɢɤɚ; 

- ɨɬɱɟɬɵ; 

- LMS Moodle; 

- ɢɧɬɟɪɮɟɣɫ. 
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Ɋɢɫɭɧɨɤ 7 – Ɇɨɞɭɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɪɢɥɨɠɟɧɢɹ 
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2.3 ɋɬɪɭɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ 

  
 ȼ ɩɪɢɥɨɠɟɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɋɍȻȾ – MySQL. Ɉɞɧɢɦɢ ɢɡ ɝɥɚɜɧɵɯ 

ɩɥɸɫɨɜ MySQL ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɋɍȻȾ. Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɝɪɚɦɦɧɨɟ 

ɨɛɟɫɩɟɱɟɧɢɟ ɫ ɨɬɤɪɵɬɵɦ ɤɨɞɨɦ, ɢ ɨɧɚ ɞɨɫɬɭɩɧɚ ɥɸɛɨɦɭ ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɚɛɫɨɥɸɬɧɨ ɛɟɫɩɥɚɬɧɨ [20]. 

ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɩɪɟɞɦɟɬɧɨɣ ɨɛɥɚɫɬɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ 

ɫɭɳɧɨɫɬɢ: 

- ɞɢɫɰɢɩɥɢɧɚ; 

- ɫɩɟɰɢɚɥɶɧɨɫɬɶ; 

- ɝɪɭɩɩɚ; 

- ɪɚɛɨɬɚ; 

- ɫɬɭɞɟɧɬ; 

- ɨɰɟɧɤɢ; 

- ɤɨɧɬɪɨɥɶ; 

- ɚɬɬɟɫɬɚɰɢɹ; 

- ɜɢɞ ɫɟɫɫɢɢ; 

- ɜɢɞ ɚɬɬɟɫɬɚɰɢɢ. 

 

Ⱦɢɚɝɪɚɦɦɚ ɫɭɳɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8. 
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Ɋɢɫɭɧɨɤ 8 – Ⱦɢɚɝɪɚɦɦɚ ɫɭɳɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ 

 

Ȼɵɥɨ ɪɟɲɟɧɨ ɫɨɡɞɚɬɶ ɫɭɳɧɨɫɬɶ «ɋɬɭɞɟɧɬ», ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɨɬɧɨɫɢɬɶɫɹ ɤ 

ɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɫɭɳɧɨɫɬɢ «Ƚɪɭɩɩɚ», ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɧɨɫɢɬɫɹ ɤ 

ɨɞɧɨɦɭ ɨɛɴɟɤɬɭ ɫɭɳɧɨɫɬɢ «ɋɩɟɰɢɚɥɶɧɨɫɬɶ». ɍ ɤɚɠɞɨɝɨ «ɋɬɭɞɟɧɬɚ» ɛɭɞɟɬ 

ɧɟɤɨɬɨɪɨɟ ɤɨɥɢɱɟɫɬɜɨ «Ɉɰɟɧɨɤ» ɡɚ ɤɚɤɭɸ-ɥɢɛɨ «Ɋɚɛɨɬɭ». Ɉɛɴɟɤɬɵ ɫɭɳɧɨɫɬɢ 

«Ɋɚɛɨɬɚ» ɛɭɞɭɬ ɨɬɧɨɫɢɬɶɫɹ ɤ ɤɚɤɨɦɭ-ɬɨ ɨɛɴɟɤɬɭ ɫɭɳɧɨɫɬɢ «Ⱦɢɫɰɢɩɥɢɧɚ» ɢ 

ɨɛɴɟɤɬɭ ɫɭɳɧɨɫɬɢ «Ƚɪɭɩɩɚ». Ɍɚɤ ɠɟ ɭ «ɋɬɭɞɟɧɬɚ» ɟɫɬɶ ɡɚɱɟɬɵ ɢ ɷɤɡɚɦɟɧɵ, 

ɤɨɬɨɪɵɟ ɨɧ ɦɨɠɟɬ ɫɞɚɬɶ ɢɥɢ ɧɟ ɫɞɚɬɶ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɛɴɟɤɬɵ ɫɭɳɧɨɫɬɢ 

«ɋɬɭɞɟɧɬ» ɨɬɧɨɫɹɬɫɹ ɤ ɧɟɫɤɨɥɶɤɢɦ ɨɛɴɟɤɬɚɦ ɫɭɳɧɨɫɬɢ «Ʉɨɧɬɪɨɥɶ», ɨɛɴɟɤɬɵ 

ɤɨɬɨɪɨɣ ɨɬɧɨɫɹɬɫɹ ɤ ɨɛɴɟɤɬɭ «Ⱥɬɬɟɫɬɚɰɢɹ», ɤɨɬɨɪɚɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ «ȼɢɞ 

ɚɬɬɟɫɬɚɰɢɢ», «ȼɢɞ ɫɟɫɫɢɢ», «Ⱦɢɫɰɢɩɥɢɧɭ», «Ƚɪɭɩɩɵ». 

ɇɚ ɨɫɧɨɜɟ ɞɢɚɝɪɚɦɦɵ ɫɭɳɧɨɫɬɟɣ ɢ ɫɜɹɡɟɣ ɛɵɥɚ ɫɨɡɞɚɧɚ ɥɨɝɢɱɟɫɤɚɹ 

ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ (ɪɢɫɭɧɨɤ 9). 
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Ɋɢɫɭɧɨɤ 9 – Ʌɨɝɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ 

 

Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɛɚɡɵ ɞɚɧɧɵɯ ɨɬɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

10. 

 

 

 

Ɋɢɫɭɧɨɤ 10 – Ɏɢɡɢɱɟɫɤɚɹ ɦɨɞɟɥɶ ɛɚɡɵ ɞɚɧɧɵɯ 
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ɇɢɠɟ ɜ ɬɚɛɥɢɰɚɯ 2-11 ɩɪɟɞɫɬɚɜɥɟɧɨ ɩɨɞɪɨɛɧɨɟ ɨɩɢɫɚɧɢɟ ɜɫɟɯ ɫɭɳɧɨɫɬɟɣ 

ɛɚɡɵ ɞɚɧɧɵɯ c ɧɚɡɜɚɧɢɟɦ ɩɨɥɟɣ ɢ ɢɯ ɧɚɡɧɚɱɟɧɢɟɦ  

  ɋɭɳɧɨɫɬɶ discipline (ɞɢɫɰɢɩɥɢɧɚ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɞɢɫɰɢɩɥɢɧɚɯ.  

Ɍɚɛɥɢɰɚ 2 – Ɉɩɢɫɚɧɢɟ discipline (ɞɢɫɰɢɩɥɢɧɚ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_discipline int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

name char (255) ɧɚɢɦɟɧɨɜɚɧɢɟ ɞɢɫɰɢɩɥɢɧɵ 

 
ɋɭɳɧɨɫɬɶ specialty (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɫɩɟɰɢɚɥɶɧɨɫɬɹɯ. 

Ɍɚɛɥɢɰɚ 3 – Ɉɩɢɫɚɧɢɟ specialty (ɫɩɟɰɢɚɥɶɧɨɫɬɶ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_specialty int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

code char (20) ɤɨɞ ɫɩɟɰɢɚɥɶɧɨɫɬɢ 

name char (255) ɧɚɢɦɟɧɨɜɚɧɢɟ 

 
ɋɭɳɧɨɫɬɶ group (ɝɪɭɩɩɚ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ ɭɱɟɛɧɵɯ ɝɪɭɩɩɚɯ 

ɫɬɭɞɟɧɬɨɜ. 

 

Ɍɚɛɥɢɰɚ 4 – Ɉɩɢɫɚɧɢɟ group (ɝɪɭɩɩɚ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_group int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

number char (100) ɧɨɦɟɪ ɝɪɭɩɩɵ 

id_specialty int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ Specialty 

 

ɋɭɳɧɨɫɬɶ student (ɫɬɭɞɟɧɬ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɫɬɭɞɟɧɬɟ. 
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Ɍɚɛɥɢɰɚ 5 – Ɉɩɢɫɚɧɢɟ student (ɫɬɭɞɟɧɬ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 
id_student int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

family_name char (255) ɮɚɦɢɥɢɹ 

name char (255) ɢɦɹ 

middle_name char (255) ɨɬɱɟɫɬɜɨ 

record_book char (100) ɧɨɦɟɪ ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ 

id_group int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ Group 

 

ɋɭɳɧɨɫɬɶ grade (ɨɰɟɧɤɚ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɩɨɥɭɱɟɧɧɨɣ ɨɰɟɧɤɟ 

ɫɬɭɞɟɧɬɚ. 

 

Ɍɚɛɥɢɰɚ 6 – Ɉɩɢɫɚɧɢɟ grade (ɨɰɟɧɤɚ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_grade int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

value int ɡɧɚɱɟɧɢɟ ɨɰɟɧɤɢ 

date date ɞɚɬɚ ɜɵɫɬɚɜɥɟɧɢɹ  

id_work int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ work 

id_student int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ student 

 

ɋɭɳɧɨɫɬɶ work (ɪɚɛɨɬɚ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɡɚɞɚɧɢɢ ɞɥɹ ɪɚɛɨɬɵ 

ɫɬɭɞɟɧɬɨɜ. 

 

Ɍɚɛɥɢɰɚ 7 – Ɉɩɢɫɚɧɢɟ work (ɪɚɛɨɬɚ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_work int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

name char (255) ɧɚɡɜɚɧɢɟ ɪɚɛɨɬɵ 

deadline date ɞɚɬɚ ɤɪɚɣɧɟɝɨ ɫɪɨɤɚ ɫɞɚɱɢ 

id_group int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ group 

id_discipline int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ discipline 



 31 

ɋɭɳɧɨɫɬɶ session_type (ɜɢɞ ɫɟɫɫɢɢ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɢɞɟ 

ɫɟɫɫɢɢ. 

  

Ɍɚɛɥɢɰɚ 8 – Ɉɩɢɫɚɧɢɟ session_type (ɜɢɞ ɫɟɫɫɢɢ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_ session_type int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

name ɫhar (255) ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɟɫɫɢɢ (Ɂɢɦɧɹɹ, 

ɥɟɬɧɹɹ) 

 

ɋɭɳɧɨɫɬɶ type_final_grade (ɜɢɞ ɚɬɬɟɫɬɚɰɢɢ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ 

ɜɢɞɟ ɚɬɬɟɫɬɚɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 9 – Ɉɩɢɫɚɧɢɟ type_final_grade (ɜɢɞ ɚɬɬɟɫɬɚɰɢɢ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_type_final_grade int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

name ɫhar (255) ɧɚɢɦɟɧɨɜɚɧɢɟ ɜɢɞɚ ɚɬɬɟɫɬɚɰɢɢ 

 

ɋɭɳɧɨɫɬɶ control (ɤɨɧɬɪɨɥɶ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɬɨɦ ɫɞɚɥ ɥɢ 

ɫɬɭɞɟɧɬ ɩɪɟɞɦɟɬ. 

 

Ɍɚɛɥɢɰɚ 10 – Ɉɩɢɫɚɧɢɟ control (ɤɨɧɬɪɨɥɶ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_control int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

date date ɞɚɬɚ ɫɞɚɱɢ ɪɚɛɨɬɵ 

value int ɨɰɟɧɤɚ, ɩɨɥɭɱɟɧɧɚɹ ɡɚ ɪɚɛɨɬɭ 

set_off boolean ɮɥɚɝ, ɫɞɚɧɚ ɥɢ ɪɚɛɨɬɚ 

id_final_grade int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ final_grade 

id_student int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ student 
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ɋɭɳɧɨɫɬɶ final_grade (ɚɬɬɟɫɬɚɰɢɹ) ɫɨɞɟɪɠɢɬ ɢɧɮɨɪɦɚɰɢɸ ɨɛ 

ɚɬɬɟɫɬɚɰɢɢ. 

 

Ɍɚɛɥɢɰɚ 11 – Ɉɩɢɫɚɧɢɟ final_grade (ɚɬɬɟɫɬɚɰɢɹ) 

ɉɨɥɟ Ɍɢɩ ɇɚɡɧɚɱɟɧɢɟ 

id_ final_grade int ɩɟɪɜɢɱɧɵɣ ɤɥɸɱ 

date date ɞɚɬɚ ɫɞɚɱɢ ɪɚɛɨɬɵ 

id_type_final_grade int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ 

type_final_grade 

id_ session_type int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ 

session_type 

id_discipline int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ discipline 

id_group int ɜɧɟɲɧɢɣ ɤɥɸɱ ɤ ɬɚɛɥɢɰɟ group 

 

2.4 Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ 

  
 Ʉɚɠɞɨɟ ɨɤɧɨ ɩɪɢɥɨɠɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɥɚɫɫɭ, ɢ ɤɚɠɞɚɹ ɬɚɛɥɢɰɚ ɛɚɡɵ 

ɞɚɧɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɥɚɫɫɭ. ȼ ɩɪɢɦɟɪɟ ɧɢɠɟ (ɪɢɫɭɧɨɤ 11) ɪɚɫɫɦɨɬɪɟɧɚ 

ɞɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ ɞɥɹ ɪɚɛɨɬɵ ɫɨ ɫɬɭɞɟɧɬɚɦɢ. Ɋɚɛɨɬɚ ɫ ɨɫɬɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ 

ɪɟɚɥɢɡɨɜɚɧɚ ɩɨɞɨɛɧɵɦ ɨɛɪɚɡɨɦ. 
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Ɋɢɫɭɧɨɤ 11 – Ⱦɢɚɝɪɚɦɦɚ ɤɥɚɫɫɨɜ 
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Ʉɥɚɫɫɵ FormStudentList, FormAddStudent, FormUpdateStudent, 

FormMoodleSettings ɪɟɚɥɢɡɭɸɬ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɤɧɚ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɚɬɪɢɛɭɬɵ ɤɚɠɞɨɝɨ ɢɯ ɷɬɢɯ ɤɥɚɫɫɨɜ, ɫɨɞɟɪɠɚɬ ɜ ɫɟɛɟ ɤɚɤɨɣ-ɥɢɛɨ 

ɷɥɟɦɟɧɬ ɷɬɨɝɨ ɨɤɧɚ.  Ʉɧɨɩɤɢ, ɬɟɤɫɬɨɜɵɟ ɩɨɥɹ, ɡɚɝɨɥɨɜɤɢ ɢ ɬɚɤ ɞɚɥɟɟ. 

Ʉɥɚɫɫ FormStudentList ɪɟɚɥɢɡɭɟɬ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɤɧɚ 

«ɋɩɢɫɨɤ ɫɬɭɞɟɧɬɨɜ». Ɏɭɧɤɰɢɹ __init__(self, main_window) ɨɬɜɟɱɚɟɬ ɡɚ 

ɨɮɨɪɦɥɟɧɢɟ ɨɤɧɚ ɢ ɞɟɣɫɬɜɢɹ ɩɨ ɧɚɠɚɬɢɹɦ ɧɚ ɤɧɨɩɤɢ. Ɏɭɧɤɰɢɹ 

close_window(self) ɨɬɜɟɱɚɟɬ ɡɚ ɡɚɤɪɵɬɢɟ ɨɤɧɚ. Ɏɭɧɤɰɢɹ add (self) ɨɬɜɟɱɚɟɬ ɡɚ 

ɜɵɡɨɜ ɨɤɧɚ «Ⱦɨɛɚɜɢɬɶ ɫɬɭɞɟɬɚ», ɚ update(self) ɨɬɜɟɱɚɟɬ ɡɚ ɜɵɡɨɜ ɨɤɧɚ 

«Ɋɟɞɚɤɬɢɪɨɜɚɧɢɟ ɝɪɭɩɩɵ». Ɏɭɧɤɰɢɹ retranslateUi (self, MainWindow) ɨɬɜɟɱɚɟɬ 

ɡɚ ɧɚɡɜɚɧɢɟ ɤɧɨɩɨɤ ɢ ɧɚɞɩɢɫɢ ɜ ɨɤɧɟ. Ɏɭɧɤɰɢɹ update (self, dark_theme) 

ɪɟɚɥɢɡɭɟɬ ɬɟɦɧɭɸ ɬɟɦɭ ɢɧɬɟɪɮɟɣɫɚ ɨɤɧɚ. Ɏɭɧɤɰɢɹ import_from_csv(self) ɢ 

import_from_moodle(self) ɪɟɚɥɢɡɭɟɬ ɢɦɩɨɪɬ ɢɡ ɮɚɣɥɚ ɮɨɪɦɚɬɚ CSV ɢ ɜɵɡɵɜɚɟɬ 

ɨɤɧɨ «ɂɦɩɨɪɬ ɢɡ Moodle» ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ʉɥɚɫɫ FormAddStudent ɪɟɚɥɢɡɭɟɬ ɞɨɛɚɜɥɟɧɢɟ ɫɬɭɞɟɧɬɚ ɜ ɛɚɡɭ ɞɚɧɧɵɯ. 

Ɏɭɧɤɰɢɹ __init__ (self, main_window) ɨɬɜɟɱɚɟɬ ɡɚ ɨɮɨɪɦɥɟɧɢɟ ɨɤɧɚ ɢ ɞɟɣɫɬɜɢɹ 

ɩɨ ɧɚɠɚɬɢɹɦ ɧɚ ɤɧɨɩɤɢ. Ɏɭɧɤɰɢɹ add_student(self) ɨɬɜɟɱɚɟɬ ɡɚ ɞɨɛɚɜɥɟɧɢɟ 

ɫɬɭɞɟɧɬɚ ɜ ɛɚɡɭ ɞɚɧɵɯ ɫ ɩɨɦɨɳɶɸ ɤɥɚɫɫɚ «Student». Ɏɭɧɤɰɢɹ retranslateUi(self, 

MainWindow) ɨɬɜɟɱɚɟɬ ɡɚ ɧɚɡɜɚɧɢɟ ɤɧɨɩɨɤ ɢ ɧɚɞɩɢɫɢ ɜ ɨɤɧɟ. Ɏɭɧɤɰɢɹ update 

(self, dark_theme) ɪɟɚɥɢɡɭɟɬ ɬɟɦɧɭɸ ɬɟɦɭ ɢɧɬɟɪɮɟɣɫɚ ɨɤɧɚ. 

Ʉɥɚɫɫ FormUpdateStudent ɪɟɚɥɢɡɭɟɬ ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɫɬɭɞɟɧɬɚ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ. Ɏɭɧɤɰɢɹ __init__ (self, main_window) ɨɬɜɟɱɚɟɬ ɡɚ ɨɮɨɪɦɥɟɧɢɟ ɨɤɧɚ ɢ 

ɞɟɣɫɬɜɢɹ ɩɨ ɧɚɠɚɬɢɹɦ ɧɚ ɤɧɨɩɤɢ. Ɏɭɧɤɰɢɹ update (self) ɨɬɜɟɱɚɟɬ ɡɚ ɢɡɦɟɧɟɧɢɟ 

ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɫɬɭɞɟɧɬɭ. Ɏɭɧɤɰɢɹ retranslateUi (self, MainWindow) ɨɬɜɟɱɚɟɬ 

ɡɚ ɧɚɡɜɚɧɢɟ ɤɧɨɩɨɤ ɢ ɧɚɞɩɢɫɢ ɜ ɨɤɧɟ. Ɏɭɧɤɰɢɹ update (self, dark_theme) 

ɪɟɚɥɢɡɭɟɬ ɬɟɦɧɭɸ ɬɟɦɭ ɢɧɬɟɪɮɟɣɫɚ ɨɤɧɚ 

FormMoodleSettings ɪɟɚɥɢɡɭɟɬ ɢɦɩɨɪɬ ɢɡ LMS Moodle. Ɏɭɧɤɰɢɹ __init__ 

(self, main_window) ɨɬɜɟɱɚɟɬ ɡɚ ɨɮɨɪɦɥɟɧɢɟ ɨɤɧɚ ɢ ɞɟɣɫɬɜɢɹ ɩɨ ɧɚɠɚɬɢɹɦ ɧɚ 

ɤɧɨɩɤɢ. Ɏɭɧɤɰɢɹ moodle (self) ɪɟɚɥɢɡɭɟɬ ɢɦɩɨɪɬ ɢɡ LMS Moodle ɜ ɛɚɡɭ 
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ɞɚɧɧɵɯ. Ɏɭɧɤɰɢɹ close_window(self) ɨɬɜɟɱɚɟɬ ɡɚ ɡɚɤɪɵɬɢɟ ɨɤɧɚ. Ɏɭɧɤɰɢɹ 

update (self, dark_theme) ɪɟɚɥɢɡɭɟɬ ɬɟɦɧɭɸ ɬɟɦɭ ɢɧɬɟɪɮɟɣɫɚ ɨɤɧɚ. 

Ʉɥɚɫɫ Student ɪɟɚɥɢɡɭɟɬ ɦɟɬɨɞɵ ɞɥɹ ɪɚɛɨɬɵ ɫ ɫɭɳɧɨɫɬɶɸ «ɫɬɭɞɟɧɬ» ɜ 

ɛɚɡɟ ɞɚɧɧɵɯ, ɨɧ ɫɨɞɟɪɠɢɬ ɚɬɪɢɛɭɬɵ: 

- id_student (id ɫɬɭɞɟɧɬɚ); 

- family_name (ɮɚɦɢɥɢɹ); 

- name (ɢɦɹ); 

- middle_name (ɨɬɱɟɫɬɜɨ); 

- record_book (ɧɨɦɟɪ ɡɚɱɟɬɧɨɣ ɤɧɢɠɤɢ); 

- group (ɝɪɭɩɩɚ). 

ɂ ɮɭɧɤɰɢɢ: 

- all (session, group_number: str) (ɩɨɥɭɱɟɧɢɟ ɩɨɥɧɨɝɨ ɫɩɢɫɤɚ ɫɬɭɞɟɧɬɨɜ); 

- all_name (session, group_number: str) (ɩɨɥɭɱɟɧɢɟ ɫɩɢɫɤɚ ɢɦɟɧ 

ɫɬɭɞɟɧɬɨɜ); 

- add (session, name, middle_name, family_name record_book, 

group_number) (ɡɚɩɢɫɶ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɫɬɭɞɟɧɬɭ ɜ ɛɚɡɭ ɞɚɧɧɵɯ); 

- update (session, old_record_book, new_name, new_name_f, new_name_m, 

new_record_book) (ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨ ɫɬɭɞɟɧɬɭ ɜ ɛɚɡɟ ɞɚɧɧɵɯ); 

- delete (session, record_book) (ɭɞɚɥɟɧɢɟ ɫɬɭɞɟɧɬɚ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ). 

 

2.5 ɉɪɢɦɟɪɵ ɢɧɬɟɪɮɟɣɫɚ ɩɪɢɥɨɠɟɧɢɹ 

  
 ɂɫɯɨɞɹ ɢɡ ɦɚɤɟɬɚ, ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɫɥɟɞɭɸɳɢɣ ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ 

(ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɚɯ 12-17). 
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Ɋɢɫɭɧɨɤ 12 – Ƚɥɚɜɧɨɟ ɨɤɧɨ ɩɪɢɥɨɠɟɧɢɹ 

 

 

 

Ɋɢɫɭɧɨɤ 13 – ɋɩɢɫɨɤ ɫɬɭɞɟɧɬɨɜ 
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Ɋɢɫɭɧɨɤ 14 – Ɉɤɧɨ ɧɚɫɬɪɨɣɤɢ ɚɧɚɥɢɡɚ 

 

 
 

Ɋɢɫɭɧɨɤ 15 – Ɉɤɧɨ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ 
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Ɋɢɫɭɧɨɤ 16 – Ɉɤɧɨ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɬɱɟɬɚ 

 

 

 

 

Ɋɢɫɭɧɨɤ 17 – Ɉɤɧɨ ɩɚɪɚɦɟɬɪɨɜ 
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3 ɂɧɫɬɪɭɤɰɢɢ 

3.1 ɂɧɫɬɪɭɤɰɢɹ ɩɨɥɶɡɨɜɚɬɟɥɹ 

 
ɉɪɢ ɡɚɩɭɫɤɟ ɩɪɨɝɪɚɦɦɵ ɦɵ ɩɨɩɚɞɚɟɦ ɧɚ ɝɥɚɜɧɨɟ ɨɤɧɨ, ɧɚ ɤɨɬɨɪɨɦ 

ɨɬɨɛɪɚɠɚɟɬɫɹ ɫɩɢɫɨɤ ɨɬɫɬɚɸɳɢɯ ɫɬɭɞɟɧɬɨɜ. ɇɚ ɷɬɨɦ ɨɤɧɟ, ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɫɦɨɠɟɬ ɩɨɫɦɨɬɪɟɬɶ, ɤɚɤɢɟ ɪɚɛɨɬɵ ɧɟ ɫɞɚɥ ɫɬɭɞɟɧɬ, ɝɪɭɩɩɭ, ɞɢɫɰɢɩɥɢɧɭ. Ⱦɚɥɟɟ, 

ɞɥɹ ɪɚɛɨɬɵ ɫ ɩɪɢɥɨɠɟɧɢɟɦ, ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɫɬɭɞɟɧɬɨɜ, ɝɪɭɩɩɵ. ɗɬɨ 

ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɪɭɱɧɭɸ ɜ ɩɪɢɥɨɠɟɧɢɢ, ɦɨɠɧɨ ɱɟɪɟɡ ɮɚɣɥ ɮɨɪɦɚɬɚ CSV ɢɥɢ 

ɫɞɟɥɚɬɶ ɢɦɩɨɪɬ ɢɡ Moodle. Ⱦɥɹ ɞɨɛɚɜɥɟɧɢɹ ɫɬɭɞɟɧɬɨɜ ɢɥɢ ɝɪɭɩɩɵ ɜɪɭɱɧɭɸ 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɋɬɭɞɟɧɬɵ», ɞɚɥɟɟ ɜɵɛɪɚɬɶ ɤɧɨɩɤɭ 

«ɉɪɨɫɦɨɬɪɟɬɶ ɫɩɢɫɨɤ ɝɪɭɩɩɵ» ɢɥɢ «Ƚɪɭɩɩɵ», ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 18. 

 

 

 

Ɋɢɫɭɧɨɤ 18 – Ɉɤɧɨ «ɋɬɭɞɟɧɬɵ» 

 

Ⱦɚɥɟɟ ɪɚɫɫɦɨɬɪɢɦ ɧɚ ɩɪɢɦɟɪɟ ɞɨɛɚɜɥɟɧɢɹ ɫɬɭɞɟɧɬɚ, ɩɟɪɟɯɨɞɢɦ ɩɨ ɤɧɨɩɤɟ 

«ɉɨɫɦɨɬɪɟɬɶ ɫɩɢɫɨɤ ɝɪɭɩɩɵ» ɜ ɫɥɟɞɭɸɳɟɟ ɨɤɧɨ, ɤɨɬɨɪɨɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 

19. 
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Ɋɢɫɭɧɨɤ 19 – Cɩɢɫɨɤ ɝɪɭɩɩɵ 

 

Ɍɭɬ ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɠɟ ɫɚɦ ɜɵɛɢɪɚɟɬ, ɤɚɤɢɦ ɨɛɪɚɡɨɦ ɟɦɭ ɞɨɛɚɜɢɬɶ 

ɫɬɭɞɟɧɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɤɧɨɩɤɢ. Ɍɚɤɠɟ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ 

ɭɞɚɥɢɬɶ ɢɥɢ ɨɬɪɟɞɚɤɬɢɪɨɜɚɬɶ ɢɧɮɨɪɦɚɰɢɸ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɨɜɟɪɲɢɬɶ ɢɦɩɨɪɬ ɢɡ Moodle, ɩɨɥɶɡɨɜɚɬɟɥɸ 

ɧɟɨɛɯɨɞɢɦɨ ɡɚɣɬɢ ɜ ɨɤɧɨ «ɉɚɪɚɦɟɬɪɵ», ɤɨɬɨɪɨɟ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 17, ɞɚɥɟɟ 

ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «ɂɦɩɨɪɬ ɞɚɧɧɵɯ ɢɡ LMS Moodle», ɜɜɟɫɬɢ ɞɚɧɧɵɟ ɞɥɹ 

ɚɜɬɨɪɢɡɚɰɢɢ ɩ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɢɧɯɪɨɧɢɡɢɪɨɜɚɬɶ ɞɚɧɧɵɟ» ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 20. 
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Ɋɢɫɭɧɨɤ 20 – Ɉɤɧɨ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ Moodle 

 

 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɦɨɬɪɟɬɶ ɠɭɪɧɚɥ ɨɰɟɧɨɤ ɧɟɨɛɯɨɞɢɦɨ ɧɚɠɚɬɶ ɧɚ 

ɤɧɨɩɤɭ «Ɉɰɟɧɤɢ» ɧɚ ɝɥɚɜɧɨɟ ɨɤɧɟ, ɚ ɞɚɥɟɟ ɤɧɨɩɤɭ «Ɉɬɤɪɵɬɶ ɠɭɪɧɚɥ» ɤɚɤ 

ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 21. 

 

 

 

 

Ɋɢɫɭɧɨɤ 21 – Ɉɤɧɨ ɨɰɟɧɨɤ 

 

 Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɝ ɩɨɥɭɱɢɬɶ ɚɧɚɥɢɬɢɤɭ ɩɨ ɭɫɩɟɜɚɟɦɨɫɬɢ, 

ɟɦɭ ɧɭɠɧɨ ɛɭɞɟɬ ɧɚɠɚɬɶ ɧɚ ɤɧɨɩɤɭ «Ⱥɧɚɥɢɬɢɤɚ» ɧɚ ɝɥɚɜɧɨɦ ɷɤɪɚɧɟ. Ⱦɚɥɟɟ 

ɜɵɛɪɚɬɶ ɨɛɴɟɤɬ ɚɧɚɥɢɡɚ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ ɞɚɥɟɟ, ɤɚɤ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 22. 
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Ɋɢɫɭɧɨɤ 22 – Ɉɤɧɨ ɜɵɛɨɪɚ ɨɛɴɟɤɬɚ ɚɧɚɥɢɡɚ 

 

 ɉɪɢ ɜɵɛɨɪɟ «Ƚɪɭɩɩɚ», ɩɨɥɶɡɨɜɚɬɟɥɸ ɛɭɞɟɬ ɧɟɨɛɯɨɞɢɦɨ ɧɚɫɬɪɨɢɬɶ ɜɫɟ 

ɩɚɪɚɦɟɬɪɵ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɥɶɡɨɜɚɬɟɥɶ ɯɨɱɟɬ ɩɨɥɭɱɢɬɶ ɚɧɚɥɢɬɢɤɭ, ɧɚ ɪɢɫɭɧɤɟ 

23, ɩɨɤɚɡɚɧɨ, ɤɚɤ ɜɵɝɥɹɞɢɬ ɨɤɧɨ ɧɚɫɬɪɨɣɤɢ ɭɫɩɟɜɚɟɦɨɫɬɢ ɩɨ ɝɪɭɩɩɟ. 

 

 

 

Ɋɢɫɭɧɨɤ 23 – Ⱥɧɚɥɢɡ ɭɫɩɟɜɚɟɦɨɫɬɢ ɝɪɭɩɩɵ 
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ɉɪɢ ɜɵɛɨɪɟ «ɋɬɭɞɟɧɬ», ɩɨɥɶɡɨɜɚɬɟɥɶ ɭɜɢɞɢɬ ɨɤɧɨ ɧɚɫɬɪɨɣɤɢ 

ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɚɧɚɥɢɡɚ ɩɨ ɫɬɭɞɟɧɬɚɦ (ɪɢɫɭɧɨɤ 24), ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ 

ɛɭɞɟɬ ɜɵɛɪɚɬɶ ɝɪɭɩɩɭ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «Ⱦɚɥɟɟ». 

 

 

 

Ɋɢɫɭɧɨɤ 24 – Ⱥɧɚɥɢɡ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɚ, ɨɤɧɨ ɜɵɛɨɪɚ ɝɪɭɩɩɵ 

 

Ⱦɚɥɟɟ (ɪɢɫɭɧɨɤ 25), ɩɨɥɶɡɨɜɚɬɟɥɶ ɞɨɥɠɟɧ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɩɚɪɚɦɟɬɪɵ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ȼɵɩɨɥɧɢɬɶ ɚɧɚɥɢɡ». 

 

 

 

Ɋɢɫɭɧɨɤ 25 – Ⱥɧɚɥɢɡ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɚ 
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 ɉɪɢ ɜɵɛɨɪɟ «Ⱦɢɫɰɢɩɥɢɧɚ» ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɛɭɞɟɬ 

ɜɵɛɪɚɬɶ ɞɢɫɰɢɩɥɢɧɭ (ɪɢɫɭɧɨɤ 26) 

 

 

 

Ɋɢɫɭɧɨɤ 26 – Ⱥɧɚɥɢɬɢɤɚ ɩɨ ɞɢɫɰɢɩɥɢɧɟ 

 

 Ⱦɚɥɟɟ ɜɵɛɢɪɚɟɦ ɨɛɴɟɤɬ ɚɧɚɥɢɡɚ (ɪɢɫɭɧɨɤ 27).  

 

 

 

Ɋɢɫɭɧɨɤ 27 – Ɉɤɧɨ ɜɵɛɨɪɚ ɨɛɴɟɤɬɚ 

 

 Ⱦɚɥɟɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɨɪɚ, ɭ ɩɨɥɶɡɨɜɚɬɟɥɹ ɛɭɞɟɬ ɞɜɚ ɜɚɪɢɚɧɬɚ 

ɩɪɨɞɨɥɠɟɧɢɹ. ȼ ɫɥɭɱɚɟ ɜɵɛɨɪɚ «ɉɨ ɝɪɭɩɩɚɦ» ɩɨɥɶɡɨɜɚɬɟɥɸ ɫɪɚɡɭ ɛɭɞɟɬ 

ɩɪɟɞɥɨɠɟɧɨ ɫɪɚɡɭ ɩɨ ɤɚɤɨɦɭ ɩɚɪɚɦɟɬɪɭ ɫɨɜɟɪɲɢɬɶ ɚɧɚɥɢɡ, ɚ ɜ ɫɥɭɱɚɟ ɜɵɛɨɪɚ 

«ɩɨ ɫɬɭɞɟɧɬɚ» ɫɧɚɱɚɥɚ ɧɭɠɧɨ ɛɭɞɟɬ ɜɵɛɪɚɬɶ ɝɪɭɩɩɭ, ɚ ɞɚɥɟɟ ɭɠɟ ɜɵɛɪɚɬɶ ɩɨ 

ɤɚɤɨɦɭ ɩɚɪɚɦɟɬɪɭ ɫɨɜɟɪɲɢɬɶ ɚɧɚɥɢɡ.  

 Ʉɨɪɨɬɤɨ ɨ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ ɜɚɪɢɚɧɬɚɯ ɩɚɪɚɦɟɬɪɨɜ ɞɥɹ ɚɧɚɥɢɡɚ 

ɞɨɫɬɭɩɧɵɯ ɩɨɥɶɡɨɜɚɬɟɥɸ. 

 ɉɨ ɨɛɴɟɤɬɚɦ: 
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- ɫɬɭɞɟɧɬ; 

- ɞɢɫɰɢɩɥɢɧɚ; 

- ɝɪɭɩɩɚ. 

ɉɨ ɩɟɪɢɨɞɭ: 

- ɡɚ ɩɨɫɥɟɞɧɢɣ ɝɨɞ; 

- ɡɚ ɩɨɫɥɟɞɧɢɟ 2 ɝɨɞɚ; 

- ɡɚ ɩɨɫɥɟɞɧɢɟ 3 ɝɨɞɚ; 

- ɡɚ ɜɫɟ ɜɪɟɦɹ. 

ɉɨ ɫɟɫɫɢɢ: 

- ɡɢɦɧɹɹ; 

- ɥɟɬɧɹɹ. 

ɉɨ ɬɢɩɭ ɚɧɚɥɢɡɚ: 

- ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ ɩɨ ɢɬɨɝɚɦ ɫɟɫɫɢɢ; 

- ɫɪɟɞɧɹɹ ɨɰɟɧɤɚ ɡɚ ɪɚɛɨɬɵ ɜ ɫɟɦɟɫɬɪɟ; 

- ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨ ɢɬɨɝɚɦ ɫɟɫɫɢɢ; 

- ɦɚɤɫɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨ ɢɬɨɝɚɦ ɪɚɛɨɬɵ ɜ ɫɟɦɟɫɬɪɟ; 

- ɦɢɧɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨ ɢɬɨɝɚɦ ɫɟɫɫɢɢ; 

- ɦɢɧɢɦɚɥɶɧɚɹ ɨɰɟɧɤɚ ɩɨ ɢɬɨɝɚɦ ɪɚɛɨɬɵ ɜ ɫɟɦɟɫɬɪɟ; 

- ɤɨɥɢɱɟɫɬɜɨ ɫɞɚɧɧɵɯ ɪɚɛɨɬ ɜ ɫɟɦɟɫɬɪɟ. 

Ⱦɚɥɟɟ ɩɨɫɥɟ ɜɵɛɨɪɚ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɩɨɥɶɡɨɜɚɬɟɥɶ 

ɩɨɩɚɞɚɟɬ ɜ ɨɤɧɨ ɚɧɚɥɢɡɚ (ɪɢɫɭɧɨɤ 28). 
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Ɋɢɫɭɧɨɤ 28 – Ɉɤɧɨ ɚɧɚɥɢɡɚ ɭɫɩɟɜɚɟɦɨɫɬɢ ɫɬɭɞɟɧɬɚ 

 

Ɂɞɟɫɶ ɩɨɥɶɡɨɜɚɬɟɥɶ ɦɨɠɟɬ ɥɢɛɨ ɨɬɨɛɪɚɡɢɬɶ ɞɢɚɝɪɚɦɦɭ, ɥɢɛɨ 

ɫɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɤɧɨɩɤɢ. 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «Ɉɬɨɛɪɚɡɢɬɶ ɞɢɚɝɪɚɦɦɭ» ɨɬɤɪɨɟɬɫɹ ɨɤɧɨ ɫ 

ɞɢɚɝɪɚɦɦɨɣ (ɪɢɫɭɧɨɤ 29). 
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Ɋɢɫɭɧɨɤ 29 – Ɉɤɧɨ ɜɵɜɨɞɚ ɞɢɚɝɪɚɦɦɵ 

 

ɉɪɢ ɧɚɠɚɬɢɢ ɧɚ ɤɧɨɩɤɭ «ɋɮɨɪɦɢɪɨɜɚɬɶ ɨɬɱɟɬ», ɫɮɨɪɦɢɪɭɟɬɫɹ ɨɬɱɟɬ. 

ɑɬɨɛɵ ɟɝɨ ɫɨɯɪɚɧɢɬɶ, ɧɭɠɧɨ ɨɬɤɪɵɬɶ «Ɉɬɱɟɬɵ» ɫ ɝɥɚɜɧɨɝɨ ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɹ, 

ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ ɨɬɱɟɬ ɢ ɧɚɠɚɬɶ ɤɧɨɩɤɭ «ɋɨɯɪɚɧɢɬɶ» (ɪɢɫɭɧɨɤ 30). 

 

 

 

Ɋɢɫɭɧɨɤ 30 – Ɉɤɧɨ «ɋɨɯɪɚɧɢɬɶ ɨɬɱɟɬ» 

 

Ⱦɥɹ ɜɵɯɨɞɚ ɢɡ ɩɪɢɥɨɠɟɧɢɹ, ɩɨɥɶɡɨɜɚɬɟɥɸ ɧɟɨɛɯɨɞɢɦ ɧɚɠɚɬɶ ɤɧɨɩɤɭ 

«ȼɵɯɨɞ» ɧɚ ɝɥɚɜɧɨɦ ɨɤɧɟ. 
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3.2 ɂɧɫɬɪɭɤɰɢɹ ɪɚɡɪɚɛɨɬɱɢɤɚ 

 
Ⱦɥɹ ɪɚɛɨɬɵ ɧɚɞ ɩɪɢɥɨɠɟɧɢɟɦ ɢ ɟɝɨ ɢɫɯɨɞɧɵɦ ɤɨɞɨɦ ɧɟɨɛɯɨɞɢɦɨ 

ɭɫɬɚɧɨɜɢɬɶ: 

- PyCharm 2020.1 [21]; 

- Python 3.8 [22]; 

- Qt Creator 5.14.2 [23]. 

ɇɟɨɛɯɨɞɢɦɵɟ ɛɢɛɥɢɨɬɟɤɢ: 

- Numpy 1.18.2; 

- PyMySQL 0.9.3; 

- PyQt5 5.14.2; 

- PyQt5-stubs 5.14.2.0; 

- PyQtChart 5.14.0; 

- Pyqtgraph 0.10.0; 

- SQLAlchemy 1.3.16. 

Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɞɚɧɧɵɯ ɛɢɛɥɢɨɬɟɤ, ɦɨɠɧɨ ɜɨɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɟɪɦɢɧɚɥɨɦ 

ɜ PyCharm ɢ ɫ ɩɨɦɨɳɶɸ ɮɚɣɥɚ requirements.txt ɭɫɬɚɧɨɜɢɬɶ ɧɟɨɛɯɨɞɢɦɵɟ 

ɛɢɛɥɢɨɬɟɤɢ, ɥɢɛɨ ɩɪɨɝɪɚɦɦɚ ɫɚɦɚ ɩɪɟɞɥɨɠɢɬɶ ɭɫɬɚɧɨɜɢɬɶ ɧɟɞɨɫɬɚɸɳɢɟ 

ɛɢɛɥɢɨɬɟɤɢ. ɇɟɨɛɯɨɞɢɦɨ ɬɚɤ ɠɟ ɜ ɧɚɫɬɪɨɣɤɚɯ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɵɣ 

ɢɧɬɟɪɩɪɟɬɚɬɨɪ, ɞɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɡɚɣɬɢ ɜ ɧɚɫɬɪɨɣɤɢ, ɞɚɥɟɟ ɜ «Project», ɧɚɠɚɬɶ 

ɧɚ Python interpreter ɢ ɜɵɛɪɚɬɶ ɜɟɪɫɢɸ Python 3.8 (ɪɢɫɭɧɨɤ 31).  
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Ɋɢɫɭɧɨɤ 31 – ɇɚɫɬɪɨɣɤɢ ɩɪɨɟɤɬɚ 

 

ȼ ɞɢɪɟɤɬɨɪɢɢ «db» ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɮɚɣɥ «models.py», ɜ ɷɬɨɦ ɮɚɣɥɟ 

ɩɪɨɢɫɯɨɞɢɬ ɪɚɛɨɬɚ ɫ ɛɚɡɨɣ ɞɚɧɧɵɯ, ɤɚɠɞɵɣ ɤɥɚɫɫ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɚɛɥɢɰɟ ɜ ɛɚɡɟ 

ɞɚɧɧɵɯ, ɚ ɤɚɠɞɨɟ ɩɨɥɟ ɤɥɚɫɫɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɥɸ ɜ ɬɚɛɥɢɰɟ ɛɚɡɵ ɞɚɧɧɵɯ. Ⱦɥɹ 

ɪɚɛɨɬɵ ɫ ɬɚɛɥɢɰɚɦɢ ɛɚɡɵ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɮɭɧɤɰɢɣ. 

ɇɚɩɪɢɦɟɪ, ɮɭɧɤɰɢɹ «Show_all» ɤɨɬɨɪɚɹ ɜɵɜɨɞɢɬ ɫɩɢɫɨɤ ɜɫɟɯ ɝɪɭɩɩ. 

ȼ ɞɢɪɟɤɬɨɪɢɢ «forms/py» ɧɚɯɨɞɹɬɫɹ ɮɚɣɥɵ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɪɚɛɨɬɭ 

ɢɧɬɟɪɮɟɣɫɚ, ɞɚɧɧɵɟ ɮɚɣɥɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫ ɩɨɦɨɳɶɸ Qt ɢ ɛɵɥɢ 

ɫɤɨɧɜɟɪɬɢɪɨɜɚɧɵ ɜ ɮɨɪɦɚɬ «ɪy». 

 ȼ ɮɚɣɥɟ «connecting.py» ɧɭɠɧɨ ɜɧɟɫɬɢ ɞɚɧɧɵɟ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɛɚɡɟ 

ɞɚɧɧɵɯ. 

 ȼ ɮɚɣɥɟ «moodle.py» ɪɟɚɥɢɡɨɜɚɧ ɢɦɩɨɪɬ ɢɡ LMS Moodle.  

Qt Creator ɩɨɧɚɞɨɛɢɬɫɹ ɞɥɹ ɜɧɟɫɟɧɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɝɪɚɮɢɱɟɫɤɢɣ 

ɢɧɬɟɪɮɟɣɫ ɩɪɢɥɨɠɟɧɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɨ ɨɬɤɪɵɬɶ ɜ Qt Creator ɮɚɣɥ ɨɤɧɚ, 

ɤɨɬɨɪɵɣ ɦɵ ɯɨɬɢɦ ɢɡɦɟɧɢɬɶ, ɢɡ ɞɢɪɟɤɬɨɪɢɢ forms/ui. Ⱦɚɥɟɟ, ɤɚɤ ɮɚɣɥ ɛɭɞɟɬ 

ɨɬɪɟɞɚɤɬɢɪɨɜɚɧ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɯɪɚɧɢɬɶ ɢ ɤɨɧɜɟɪɬɢɪɨɜɚɬɶ ɜ ɮɚɣɥ .py, ɞɥɹ ɷɬɨɝɨ 
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ɜ ɬɟɪɦɢɧɚɥɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɤɨɦɚɧɞɭ: pyuic5 -x 

UI/qt_ui/mainwindow.ui -o UI/py_ui/mainwindow.py, ɝɞɟ mainwindow – ɧɚɡɜɚɧɢɟ 

ɜɚɲɟɝɨ ɨɤɧɚ ɩɪɢɥɨɠɟɧɢɹ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɢ ɪɟɚɥɢɡɨɜɚɧɨ 

ɩɪɢɥɨɠɟɧɢɟ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɫɬɭɞɟɧɬɨɜ. 

ȼ ɪɚɡɪɚɛɨɬɚɧɧɨɦ ɩɪɢɥɨɠɟɧɢɢ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: 

- ɜɜɨɞ/ɜɵɜɨɞ ɞɚɧɧɵɯ ɱɟɪɟɡ ɝɪɚɮɢɱɟɫɤɢɣ ɢɧɬɟɪɮɟɣɫ; 

- ɞɨɛɚɜɥɟɧɢɟ/ɪɟɞɚɤɬɢɪɨɜɚɧɢɟ/ɭɞɚɥɟɧɢɟ ɞɚɧɧɵɯ (ɝɪɭɩɩɵ, ɫɬɭɞɟɧɬɵ); 

- ɢɦɩɨɪɬ ɞɚɧɧɵɯ ɜ ɦɚɲɢɧɨɱɢɬɚɟɦɨɦ ɮɨɪɦɚɬɟ (CSV); 

- ɢɦɩɨɪɬ ɞɚɧɧɵɯ ɢɡ LMS Moodle; 

- ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɩɨɥɶɡɨɜɚɬɟɥɸ ɨɛ ɨɬɫɬɚɸɳɢɯ ɫɬɭɞɟɧɬɚɯ 

ɩɭɬɟɦ ɜɵɜɨɞɚ ɧɟ ɫɞɚɧɧɵɯ ɪɚɛɨɬ; 

- ɧɚɝɥɹɞɧɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɡɪɟɡɚɯ: ɩɨ 

ɫɬɭɞɟɧɬɚɦ, ɩɨ ɜɪɟɦɟɧɢ, ɩɨ ɝɪɭɩɩɟ, ɩɨ ɞɢɫɰɢɩɥɢɧɟ, ɩɨ ɫɟɫɫɢɢ; 

- ɛɚɡɨɜɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɚɧɚɥɢɡɚ ɢ ɜɢɡɭɚɥɢɡɚɰɢɢ ɞɚɧɧɵɯ, ɜɵɱɢɫɥɟɧɢɟ 

ɫɬɚɬɢɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɨɫɬɪɨɟɧɢɟ ɞɢɚɝɪɚɦɦ; 

- ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɬɱɟɬɨɜ. 

 ɉɪɢɥɨɠɟɧɢɟ ɦɨɠɧɨ ɭɥɭɱɲɢɬɶ, ɩɭɬɟɦ ɦɨɞɟɪɧɢɡɚɰɢɢ ɭɠɟ ɪɟɚɥɢɡɨɜɚɧɧɵɯ 

ɮɭɧɤɰɢɣ: 

 - ɞɨɛɚɜɢɬɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɫɥɟɞɭɸɳɢɯ ɪɚɡɪɟɡɚɯ: ɩɨ ɜɢɞɭ 

ɷɥɟɦɟɧɬɚ ɭɱɟɛɧɨɝɨ ɩɥɚɧɚ, ɩɨ ɜɢɞɭ ɡɚɧɹɬɢɹ, ɩɨ ɮɨɪɦɟ ɤɨɧɬɪɨɥɹ; 

 - ɜɵɜɨɞ ɞɚɧɧɵɯ ɜ ɦɚɲɢɧɨɱɢɬɚɟɦɨɦ ɮɨɪɦɚɬɟ. 
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