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1       

1.1     

 
        

       . 

IT-     ,  

   ,     

 .     .  

1.1.1 Precision Campus 

 
Precision Campus –       

,        

  [1].      : 

-    ,   

,  ; 

-    ,     

 ,    ; 

-      ; 

-        

  ; 

-   . 

    web- ,     offline 

,    ,    

  LMS Moodle,       

.    249$. 

 

1.1.2 Tableau 

 
Tableau –   ,  

  [2].      
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     ,    

  ,         web-

.     ,  

      ,    

   ,    ,   

       

. Tableau        

,          

   . Tableau     

   [3]. 

Tableau        , 

     1  2. 

 

 

 

 1 –      Tableau 
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 2 –      Tableau 

 

       

     LMS Moodle,   

 ,   ,    

.        

    70$. 

1.1.3 SEAtS 

 
SEAtS –      

       

       ,  

  . SEAtS      

          

      [4]. SEAtS   

      .   

    ,   
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 .       ,  

         

. 

       

  ,     

    .    

    ,     

,   .      

   .  

        ,  

    web-     

.     .   

   .    399$. 

1.1.4 Creatrix Campus 

 
Creatrix Campus –     [5].  

      ,     

,  ,        

,  ,     . 

      ,  

    ,   , 

   .       

    .      

        

    . 

  3   :  ,  

    .    

  web- ,    

  IOS  Android.     

   ,      offline 
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,        . 

        

CSV.        . 

Creatrix Campus     LMS Moodle. 

    ,   

 .       

   .    

       

 . 

1.1.5      

 
   ,    1.1.1- 

1.1.4,   ,      

   . Precision Campus, SEAtS  Creatrix Campus 

      :  , 

 ,  ,  ,  ,  ,   

 ( ё , ,  / ),   ( / ), 

     ( , ),    

( , , ,   . .).    

      

    ,     

   . 

      web- ,  , 

Tableau, SEAtS  Creatrix Campus       

. Creatrix Campus     LMS Moodle. 

    .  

      , 

       

,       . 

      1.  
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  1 

 Precision 
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Tableau SEAtS Creatrix 
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        ,  
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 2.      . 

.         . 

 3.   . 

 .      ё  . 
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     LMS Moodle. 

 : 

 .    LMS Moodle    

. 

 .        . 

 .     . 

 :      . 

     : 

 1.   LMS Moodle     . 
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 2.      . 

 .         . 

 3.     LMS Moodle. 

 .        LMS Moodle. 

 :       
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:   . 

 : 

 .      . 
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 .   ,     

 . 

 :         

 . 

 :  . 

: ,     , 

   « »,     ,   

  «  ». 

 : 

 .      . 

 .     PDF . 

 .     ,   

    . 

 D.  . 

 :    . 

1.4   
 

1.4.1    
 

      , 

     Window  Linux,  , 

     . 

       

   : 

- Java c  JavaFX; 

- Python c  PyQt5; 

- C++ c  Qt. 
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1.4.1.1 Java 
 

Java —    .   

-   ,     

.   Java      

,       Java (JRE, Java Runtime 

Environment).        Java 

  - .    JVM    Java. 

JVM —    Java (JRE).     

  [6].       

 ,  «Standard Widget Toolkit»,   

  ,     ,  

   .  JavaFX,   

   ,     

  ,      

  [7].  

 

1.4.1.2 Python 
 

Python —   ,  

       [8]. 

      tkinter 

(     Python)    , 

  Qt – PyQt5  PySide2.  PyQt5  

PySide2      ,    

 ,    .  

,   PyQt5   ,  PySide2 

   Qt.  
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1.4.1.3 C++ 
 

C++ — ,    

  .     

  ,   , 

 ,    , 

 ,    [9].   

C++     Qt,      

 ,       

 ,       

     ,    XML [10]. 

 

1.4.1.4  
 

  Java,   JVM,    

    C++,  ++   ,  

      .    

Python  ,       

C++ (      )    

  (     ),   

  ,    , 

     ,    

,    «{}»  «begin-end» -    

   .        Python c 

 PyQt5. 

 

1.4.2      
 

         

,     : 

- MySQL; 
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- SQLite; 

- PostgreSQL. 

 

1.4.2.1 MySQL 

 

 MySQL —       .   

          

 .  MySQL     SQL-

,         

 : 

 - MySQL   .    

,  ,     ; 

 - MySQL     SQL; 

 - MySQL     ё  ,   

    [11]. 

 

1.4.2.2 SQLite 

 

SQLite —  ,   ,  ё 

. SQLite       

     [11]. 

 

1.4.2.3 PostgreSQL 

  

 PostgreSQL —  ,       

   . PostgreSQL,  Postgres,  

  SQL-  ANSI/ISO. 

PostgreSQL     ,   -

 ,       

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

  

  ,  PostgreSQL  SQLite   , 

   MySQL. MySQL  ,    

,   .   , 

    ,     

 . 

 

1.4.3  ORM 

 

ORM (Object-Relational Mapping) —  , 

      -  

 ,   ORM —      

,   ,      

         [12].  ORM 

     .   , 

 ORM        

,    .      , 

     ,    

   [13]. 

 

1.4.3.1 SQLAlchemy 

 

 SQLAlchemy –    SQL  Object Relational 

Mapper.    Python       

SQL   .    

    ,    MIT. 

SQLAlchemy   -   

(ORM),          , 
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. 

      SQL  

 ,     ,   .   

,        , 

    ,    . SQLAlchemy  

    [14]. 

 

1.4.3.2 Django ORM 

 

Django ORM –   Django,    

  ё    . Django ORM  

  : -        

 .      Django ORM  .  

Django ORM     Django,   

   Django [15]. 

 

1.4.3.3 Peewee ORM 

 

Peewee ORM –   ORM,     

 PostgreSQL, MySQL  SQLite.   Peewee –  

,     ,   ,     

      [16]. 

 

1.4.3.4  

  

  ,     ORM   

,    SQLAlchemy.     

     Django ORM,  ORM  

  Django. 
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 Peewee ORM,   ,      

,  SQLAlchemy,      

    . 

 

1.5    

 

   ,  :      

,    .  

    .     

    ,     

  .      

      ,   

.       Python 3.8.2 c 

 PyQt5,     .  

    MySQL  SQLAlchemy ORM. 
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2     

2.1   

 
       

Model-View (  5).        

 – Model-View-Controller (  6)  . 

 Model-View      

Qt [17]. 

 

 

 

 5 –  Model/View [18] 

 

    ,  . 

     Model,    

 .    Model, View  

     . 

   Delegate   . 

  , Delegate   Model , 

   [18].   Delegate    

  (Editing)   (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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 6 –  Model-View-Controller [19] 

 

Model          

  . View    , 

   . 

2.2   

 
       

  (  7): 

- ; 

- ; 

- ; 

- ; 

- ; 

- LMS Moodle; 

- . 
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 7 –    
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2.3    

  
     – MySQL.    

 MySQL       

 .      

   ,      

  [20]. 

       

: 

- ; 

- ; 

- ; 

- ; 

- ; 

- ; 

- ; 

- ; 

-  ; 

-  . 

 

       8. 
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 8 –     

 

    « »,     

   « »,       

   « ».   « »  

  « »  -  « ».   

« »    -    « »  

  « ».    « »    , 

      . ,   

« »      « »,  

    « »,     «  

», «  », « », « ». 

         

   (  9). 
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 9 –     

 

        

10. 

 

 

 

 10 –     
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   2-11      

  c       

   discipline ( )    

.  

 2 –  discipline ( ) 

   

id_discipline int   

name char (255)   

 
 specialty ( )    

. 

 3 –  specialty ( ) 

   

id_specialty int   

code char (20)   

name char (255)  

 
 group ( )      

. 

 

 4 –  group ( ) 

   

id_group int   

number char (100)   

id_specialty int     Specialty 

 

 student ( )    . 
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 5 –  student ( ) 

   
id_student int   

family_name char (255)  

name char (255)  

middle_name char (255)  

record_book char (100)    

id_group int     Group 

 

 grade ( )      

. 

 

 6 –  grade ( ) 

   

id_grade int   

value int   

date date    

id_work int     work 

id_student int     student 

 

 work ( )       

. 

 

 7 –  work ( ) 

   

id_work int   

name char (255)   

deadline date     

id_group int     group 

id_discipline int     discipline 
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 session_type (  )     

. 

  

 8 –  session_type (  ) 

   

id_ session_type int   

name har (255)   ( , 

) 

 

 type_final_grade (  )    

 . 

 

 9 –  type_final_grade (  ) 

   

id_type_final_grade int   

name har (255)    

 

 control ( )       

 . 

 

 10 –  control ( ) 

   

id_control int   

date date    

value int ,    

set_off boolean ,    

id_final_grade int     final_grade 

id_student int     student 
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 final_grade ( )    

. 

 

 11 –  final_grade ( ) 

   

id_ final_grade int   

date date    

id_type_final_grade int     

type_final_grade 

id_ session_type int     

session_type 

id_discipline int     discipline 

id_group int     group 

 

2.4   

  
     ,     

  .    (  11)  

     .     

  . 
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 11 –   
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 FormStudentList, FormAddStudent, FormUpdateStudent, 

FormMoodleSettings    , 

,     ,    -  

  .  ,  ,    . 

 FormStudentList     

«  ».  __init__(self, main_window)   

       .  

close_window(self)    .  add (self)   

  «  »,  update(self)     

«  ».  retranslateUi (self, MainWindow)  

      .  update (self, dark_theme) 

    .  import_from_csv(self)  

import_from_moodle(self)      CSV   

 «   Moodle» .  

 FormAddStudent      . 

 __init__ (self, main_window)       

   .  add_student(self)    

       «Student».  retranslateUi(self, 

MainWindow)        .  update 

(self, dark_theme)     . 

 FormUpdateStudent      

.  __init__ (self, main_window)      

    .  update (self)    

  .  retranslateUi (self, MainWindow)  

      .  update (self, dark_theme) 

     

FormMoodleSettings    LMS Moodle.  __init__ 

(self, main_window)          

.  moodle (self)    LMS Moodle   
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.  close_window(self)    .  

update (self, dark_theme)     . 

 Student       « »  

 ,   : 

- id_student (id ); 

- family_name ( ); 

- name ( ); 

- middle_name ( ); 

- record_book (   ); 

- group ( ). 

 : 

- all (session, group_number: str) (    ); 

- all_name (session, group_number: str) (    

); 

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

group_number) (       ); 

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

new_record_book) (       ); 

- delete (session, record_book) (     ). 

 

2.5    

  
   ,      

(    12-17). 
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 12 –    

 

 

 

 13 –   
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 14 –    

 

 
 

 15 –    
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 16 –    

 

 

 

 

 17 –   
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3  

3.1   

 
       ,   

   .   ,  

 ,     , , . , 

   ,   , .  

    ,     CSV  

   Moodle.       

    « »,    

«   »  « »,     18. 

 

 

 

 18 –  « » 

 

     ,    

«   »   ,     

19. 
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 19 – C   

 

    ,     

     .    

   . 

 ,     Moodle,  

    « »,     17,  

   «    LMS Moodle»,    

     «  »    

 20. 
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 20 –    Moodle 

 

  ,        

 « »   ,    «  »  

   21. 

 

 

 

 

 21 –   

 

  ,       , 

      « »   .  

      ,     22. 
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 22 –     

 

   « »,      

,      ,   

23, ,       . 

 

 

 

 23 –    
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  « »,     

     (  24),   

      « ». 

 

 

 

 24 –   ,    

 

 (  25),     

    «  ». 

 

 

 

 25 –    
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   « »     

  (  26) 

 

 

 

 26 –    

 

     (  27).  

 

 

 

 27 –    

 

     ,      

.    «  »    

      ,     

«  »     ,      

   .  

         

 . 

  : 
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- ; 

- ; 

- . 

 : 

-   ; 

-   2 ; 

-   3 ; 

-   . 

 : 

- ; 

- . 

  : 

-     ; 

-      ; 

-     ; 

-       ; 

-     ; 

-       ; 

-     . 

     ,  

    (  28). 
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 28 –     

 

     ,  

      . 

    «  »    

 (  29). 
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 29 –    

 

    «  »,  . 

  ,   « »    , 

      « » (  30). 

 

 

 

 30 –  «  » 

 

   ,     

« »   . 
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3.2   

 
         

: 

- PyCharm 2020.1 [21]; 

- Python 3.8 [22]; 

- Qt Creator 5.14.2 [23]. 

 : 

- 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. 

   ,    

 PyCharm     requirements.txt   

,       

.        

,      ,   «Project»,  

 Python interpreter    Python 3.8 (  31).  
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 31 –   

 

  «db»   «models.py»,    

    ,       

,          .  

    ,   . 

,  «Show_all»     . 

  «forms/py»  ,    

,       Qt   

   « y». 

   «connecting.py»        

. 

   «moodle.py»    LMS Moodle.  

Qt Creator       

 .      Qt Creator  , 

   ,   forms/ui. ,    

,       .py,   
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    : pyuic5 -x 

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

  . 
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Ч  
 

        

   . 

      : 

- /     ; 

- / /   ( , ); 

-      (CSV); 

-    LMS Moodle; 

-       

    ; 

-      :  

,  ,  ,  ,  ; 

-      ,  

 ,  ; 

-  . 

   ,     

: 

 -      :   

  ,   ,   ; 

 -     . 
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