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1       
 

    ,      
.        

 .      Moodle  
  ,      
         . 

    ,     
  .     
 ,      .    

    ,   ,   
    ,    

 . 
       

      . 
 
1.1    

1.1.1 LMS Moodle 

LMS Moodle –      
 [1].  Moodle   ,  

 , ,   .     
        .  

        . 
     .   
        

.       
 . ,     : 

«  {a} + {b}»,         
«{a} + {b}.        . 

      
 .       ,    

   ,      
  .     ,  

      .  
          

. 
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1.1.2 Computational Quiz Generation 

CQG –    - ,    
 HTML-        

[2].     ,      
   C, C++, Java  Python, ,  

    ,     
,       . 

         
     .      

.     HTML-  ,   
    ,    « ». 

CQG      : « »  
« ». 

         
 ,        

. CQG        
       .  

      : 
)   ; 
)   ,   ,   
    ; 
)        ; 
)     ,  

   . 
  CQG     .    

  .     14  . CQG 
         , 

 / . 
    .  C   

    ,     
,       .   
      ,   

  .        
        .   1 

  $x0, $x1  $y0;     , 
     . 
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 1 –    -  

Global code 
#include <stdio.h> 
Main code 
int a,b; 
scanf("%d",&a); 
scanf("%d",&b); 
if (a < b) 
printf("Minimum: %dnn", a); 
else 
printf("Minimum: %dnn", a); 
Command-line arguments 
Standard input 
$x0 
$x1 
Standard output 
Minimum: $y0 
Tuple list 
[1,2,None] 
[9,3,None] 
[None,None,1] 
[None,None,20] 
[None,None,-2] 

 
        

 ,      CQG: 
)   .   , JPEG  

 ; 
)    .      

      ,   
 ; 

) .        
 ,      HTML GET / POST. 

1.1.3       
 C 

  [3]  Java    
     C.    
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         C. 
     . 

       
. 

   C   : 
)   ; 
)  ; 
)    (     ). 
      ,  

 0, 1  2 .     
      .    

         
 {0,1,2,3},   4 .     

      {0, 1, 2}.   
     :    

  {0, 1, 2},        
   {0, 1}, ,      

.    ,   
 ,  172. 

    ,  , 
    .   

     ,    
   ,  .   

  .   ,   
   ,   . 
 : 

) «.» –   . 
 : 

) «\d» –   . 
) «\s» –  . 

 : 
) «+» –  1   . 
) «*» –  1   . 
) «?» –  0  1  {n}. 
) «{n}» –  n . 

,     : « , 
        ?». 

 : «void f ()». 
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      ,     
,     : 

«\\s*void\\s+f\\s*\\( \\s*\\)\\s*». 
 

1.2   
 

         (  1-2), 
     .    

  ,       
  «  ».     
  .       

          
    .    

    HTML  XML    output.  
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1

Ук ж те кол е т о оп о о  дл  е е ц

С е е о т  те т

т  о у  п пку

 
 1 –     

 

about:blank
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е е ц  те то  по п о о

ед те от ет  оп о

От ет 3

С е е о  код C++

оп о : Отп т

С е е о  код C++

оп о : Отп тОт ет 1 От ет 2 От ет 3 От ет 4

С е е о  код C++

оп о : Отп т

С е е о  код C++

оп о : Отп т

Д Нет

От ет 2

От ет 1З е е 1:

З е е 2:

З е е 3:
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1.3   
 

  3   . 

 
 3 –   

 
    . 

 : «    Moodle XML». 
 : . 

:     
 : 

1.       . 
2.        

 . 
3.   «  ». 
4.     . 
5.     ,    

output. 

 : «   ». 
 : . 

:    . 
 : 

1.   «  »   . 
2.     . 

 : «   ». 
 : . 

:    . 
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 : 
1.    ,     ,  

 . 
2.   « »  . 
3.     . 
 

1.4   
 

     Windows  Linux  
   , . .   

 .       
: 

- Java   Swing [4]; 
- C++   Qt [5]; 
- Python   tkinter [6]. 
Java –   -  . Swing 

  . 
++ –       

. C++     -  
. 

Qt   ,     
  .        

  XML,   . 
Python –       

.  Python   ,    
  . 

Python       
     .      

      .    
    ,   tkinter 

        
 .  ,   Python    

       , 
   Python. 
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1.5    
 

  ,   ,    
  ,     ,    

   ,   :   
 .      

,     ,  
 ,       

    .      
 ,       

  ,      Java. 
      ,     CQG. 

 

2     
 

2.1   
 

  4   .  -
     ,  

        
  . 
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 4 –   

 
 Main     , 

         
 Moodle XML  HTML. 

 generator_test()     
    ,     

,     . 
 create_quest()       

,       Generation.   
     C++,   . 

   ,      
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 :  ,    
. 

 check_matching()    . 
 check_answer_box()     

. 
 check_answer()   ( ) . 
 result() ,      ,  
     ,    

    . 
 Generation     .  

,  C++   cods     
   ,     C++  

   Main. 
 read_code()     C++  
      . 
 type_code_output()    3-    

(         
  ). 

 type_code_syntax()      
    C++. 

 type_code_logic()      
. 

 write_code()      quest.cpp 
       ,  

 . 
 write_code_output()      

quest.txt   ,     
  number_lines(). 

 answer_true()    ,   
  . 

 answer_false()        
   ,   . 

 Quiz    HTML   
     ,   Moodle XML  
    Moodle. 
 addMatchingQuestion()      
  . 

 addShortAnswerQuestion()      
. 
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 addTrueFalseQuestion()     / . 
 addMultipleChoiceQuestion()     

 . 
 addHtmlHeader(), addHtmlQuestionBlock(), 

addHtmlAnswerBlockMatching(), addHtmlAnswerBlockMultichoice(), 
addHtmlAnswerBlockShortAnswer()     quiz.html, 

    HTML,     
  C++. 

 questionHeader()     quiz.xml, 
    XML,     

  C++. 
 

2.2   
 

       
tkinter  python.      

 : tk.Button ( ), tk.Label (  ), Spinbox 
(  ), tk.Entry (  ), tk.OptionMenu 
(  ), tk.CheckBox ( ), tk.Frame (  ), 
tk.ScrollBar (  ), tk.Canvas (    ). 

       
 5. 
  6    .    

  frame_out,      
spinbox       btn_gen   
«  ». 

  7     
 .        

canvas,      frame_in,   
    Y scrolly.  frame_in  

  on_configure(event),     
    ,  on_mousewheel(event),  

     .  frame_in  
     C++, ,   

   .     Main     frame,  
 —     button_answer. 

 ,      « »,   
.         

,       score_count  
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  score,     .  
 8      . 

 
 5 –     
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.  а   а а Moodle XML 

 
          

Moodle   XML.    Moodle 
XML    2.     XML  

    Python,    Jinja2  
  HTML  XML    C++.  

    HTML    9.  
      Moodle   10. 

 

 
 9 –  HTML   
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 2 –   Moodle XML  3   
<?xml version="1.0" ?><quiz> 

<question type="multichoice"> 

<name> 

  <text> оп о  № </text> 

 </name> 

 <questiontext format="html"> 

  <text><![CDATA[<pre> 

1      #include &lt;iostream&gt; 

2      void func(int a, int b, int c) { 

3          int result = 0; 

4          while (result &lt; b) { 

5       result += a; 

6          } 

7          std::cout &lt;&lt; &#34;result: &#34; &lt;&lt; result &lt;&lt; &#34;\n&#34;; 

8      } 

9      int main() { 

10          int a = 88; 

11          int b = 73; 

12          int c = a * b; 

13          func(a,b,c); 

14          return 0; 

15      } 

</pre><br /><br /> ед те от ет п о  result: ]]> 

  </text> 

 </questiontext> 

 <answer fraction="100"><text>88</text></answer> 

 <answer fraction="-33.33333" format="html"><text>92</text></answer> 

 <answer fraction="-33.33333" format="html"><text>89</text></answer> 

 <answer fraction="-33.33333" format="html"><text>83</text></answer> 

<answernumbering>none</answernumbering> 

<shuffleanswers>1</shuffleanswers> 

<single>true</single> 

</question> 

<question type="shortanswer"> 

 <name> 

  <text> оп о  № </text> 

 </name> 

 <questiontext format="html"> 

  <text><![CDATA[<pre> 

1      #include &lt;iostream&gt; 

2      int main() { 

3          int a = 31; 

4          int b = -5; 

5          if (a == b) 

6       std::cout &lt;&lt; &#34;The numbers are equal&#34; &lt;&lt; &#34;\n&#34;; 

7          else 

8       std::cout &lt;&lt; &#34;The numbers are not equal&#34; &lt;&lt; &#34;\n&#34;; 

9          return 0; 

10      } 

</pre><br /><br /> ед те от ет п о : ]]> 

  </text> 

 </questiontext> 

<usecase>0</usecase> 

<answer fraction="100" format="moodle_auto_format"><text>The numbers are not 

equal</text></answer> 

</question> 

<question type="matching"> 
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 <name> 

  <text> оп о  № </text> 

 </name> 

 <questiontext format="html"> 

  <text><![CDATA[<pre> 

1      #include &lt;iostream&gt; 

2      #include &lt;cmath&gt; 

3      int main() { 

4          double a = 35; 

5          double b = 27; 

6          double c = 0; 

7          double x1, x2; 

8          if ((b*b - 4*a*c) &gt;= 0) { 

9              x1 = (-1*b + sqrt(b*b - 4*a*c)) / (2 * a); 

10              std::cout &lt;&lt; &#34;x1: &#34; &lt;&lt; x1 &lt;&lt; &#34;\n&#34;; 

11              x2 = (-1*b - sqrt(b*b - 4*a*c)) / (2 * a); 

12              std::cout &lt;&lt; &#34;x2: &#34; &lt;&lt; x2 &lt;&lt; &#34;\n&#34;; 

13          } 

14          else { 

15              std::cout &lt;&lt; &#34;The discriminant is less than 0&#34; &lt;&lt; &#34;\n&#34;; 

16          } 

17          return 0; 

18      } 

</pre><br /><br />Сопо т те е е : ]]> 

  </text> 

 </questiontext> 

 <subquestion><text>x1</text><answer><text>0</text></answer></subquestion> 

 <subquestion><text>x2</text><answer><text>-0.77</text></answer></subquestion> 

<shuffleanswers>true</shuffleanswers> 

</question> 

</quiz> 

 

 
 10 –        

Moodle 
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.  А  а  ы  а а  

 
     ,   

  C++,      
    cods,       5 

 .        
  number_lines(),   . 

2.4.1      

 type_code_syntax()       
     ,     

type_code_error(),        
error_syntax   ,     

      . ,  
 «;».   ,      

   .       
       . ,  5, 

  1, 3  5 , ,  «;» , 
        .     

  .       , 
           

, . .      ,  , 
  ,         

 
«    : е  »  

2.4.2      

 type_code_logic()        
 ,     ,   

  .     ,  
  type_code_error()  . 

2.4.3 ,       
     

 read_code_output()    C++   
 ,    quest.cpp     

 ,       
quest.txt     ( ,  ,   ) 
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   .     
  ё   .    

: «      ».   
    . 

2.4.4      

 read_code()   C++    
 (  , ,   ),     
   quest.cpp   subprocess (  ), 

       .  
     ,       

,            
  .       

     answer_true(),     
  ,       . 

2.4.5  /  

   4-   ,     
.  ё   ,      

   .      
,      « »  « », . .   « » 

       ,  
  « »      .  

 Main      « / ». 

2.4.6   

 Main     ,   
     (  ,  , 

)       Generation. 
         

        
  ,      . 

  —      , 
  ,     3-   . 

    ,    
 .   ,    

      count_multichoice  
 . ,  4  ,   
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 ,        
   .   ,   

       , 
   .     

.        
   3 .    ,  

     ,    
   ,      

        , 
         

   .   ,  
 ,   ,     

 . 
        ,  

  , . .     « : ».   
          

     ,  
. 

 Quiz     ,    
  HTML  XML   output. 

3  

3.1   

    main.py   ,  
         

generator.conf.          
.        . 

   ,     
: 

' е ': е е 
   ,    
 : 

' е ': [ е е_1, е е_2] 
    ,     

 (      ): 
' е ': ' е е' 
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    ,   
.        

,     . 
         
      C++ (  path_cods),   

      (  files)   
 HTML  XML (  path_output),      

     . ,   
  : count_question.   

«  »       . 
     output   : 

quiz_< _ >.html  quiz_< _ >.xml.   HTML 
  ,         

    .   quiz.xml 
       Moodle XML. 
     Moodle XML   Moodle, 
         

,        
.           . 

      .  
 5 :  ,      
      ( : 

count_multichoice),      
,  « / »,   . 
   5 :    

 ,     , 
        

  ,     
,    . 

       « »   
   .    ,    

   ,   –  .  « » 
  . 

 ,     ,    
  .   ,  

        
 .        

. 
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 cods   .     

,       
: 

)   : {number}.    
       : 

generated_number; 
)    : {action}.    

       : 
sign_for_action; 

)    : {dictionary}.    
       : 

dictionary; 
)        : {letter}. 

: 
 ,    : int a = {number}; 

  : int a = 69; 
      –   

     .   
  (   )   : 

{-} _  –  . 
{^} _  –   . 
{*} _  –  . 

 : 
{-}while (result < a) { 

        result += b; 

} 

{^}while (result < b) { 

    result += a; 

 } 

 {^}while (result != c) { 

    result++; 

 } 

 {*}return result; 

   : 
while (result != c) { 

  result++; 

} 

return result; 
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 . 

 type_quiz      : 
) 0 –     ; 
) 1 –   ; 
) 2 –   ; 
) 3 –       

 ; 
) 4 –     ; 
) 5 –   « / ». 

 code ,     C++   
 cods.   0 –     C++   

cods. 
 error      

 .      
         

   .     
     error,      

  ,          
    .   

,      error,  
         . 

      ё  ,  
 ,        
   . 

   ,      
     : fractional_number. 

: fractional_number: 2.  2.1234    2.12. 
 number_answer      

         
 . 

: number_answer: [5,6]. 
   12,        7 

(12-5)  18 (12+6)      .     
 fractional_number_answer    . 

 type_quiz_exception   3   (   
       

).          
   ,    , -    
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  ,       
,         . 

 number_of_generated_numbers    
      . , 

      ,   
  in.txt.        
 . 

 :        
(cout, printf  . .)   : «cout << " " : " " << 
"\n"».         ("\n"). 

 

3.2   
 

          
: 

- Python 3.9.x   ; 
-  g++ (GCC). 

  Windows   PATH   
g++. 

 -       
 ,        

   . 
    github [7]. 
   : cd TestGenerator. 

      main.py   
 Python. 
         

cods.   files        
 .   output     

 HTML  XML. 
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  —     

   C++. 
      : 
)      ; 
)  5  :    

 ,    ,  
      ,  

   ,     ; 
)      ,  

        ; 
)       5    : 

 ,      , 
     , « / »,  

; 
)   HTML        

Moodle XML    LMS Moodle. 
    . 

    : 
)         

    ; 
)       . 

     git-  [7]. 
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