
 2021 

   
  

  
«   » 

 
   –    

«   » 
 

  ,   -  
 

 

 
  

____________ . .  
         
«___» ________ 2021 . 

 

 

  

09.03.03   
 

      
   « » 

 
 
 
 
 

  _________________  .  . .  
 ,   

 _________________ . .  
 ,   

 
 

 : 
 

 _________________ . .  
 ,  

 
 __________________ . .  

 ,   

  



2 

   
  

  
«   » 

 
   –    

«   » 
 

  ,   -  
 

 

 
  

_____________ . .  
              

«_____» _______ 2021 . 
 
 

  
    

    

  



3 

    

  17-03  

 09.03.03   

   :   

       « » 

    № 222  08.04.2021 . 

 : . . , . ,  –   

   :    « ». 

  : 

1.       

 .  

2.      

   . 

3.      

   .  

  :  

 
 

 ________________ . .  
   

    ________________ . .  
   

 

«08»  2021 . 

  



4 

 

 

   ( )   «  

       

 »  107   , 18 , 13 

, 63 , 21  , 1 . 

,  , , MOODLE, 

IDEF, LMS, , , , , 

, ,  . 

      

 . 

:   .  

 :     

      . 

 :        

    ;  

    ;  

      ;  

       

   ;   

       

;      

;      

  . 

     « ».  

         

  Moodle.      

    .  

     .   



5 

SUMMARY 

 

The final qualification work on the topic "Development of an information 

system for testing medical workers for the State Budgetary Health Institution of the 

Republic of Khakassia «Republican Medical Information and Analytical Center»" 

contains 107 pages of a text document, 18 formulas, 13 tables, 63 figures, 21 used 

sources, 1 appendix. 

PROJECT, INFORMATION SYSTEM, ANALIZ, MOODLE, IDEF, LMS, 

EXPENSES, EFFICIENCY, RISK, TEST, TESTING, HEALTH CARE, 

HEALTH WORKERS. 

Object - Test process. 

Subject: Testing Information System. 

Purpose: To manage the process of development of the health care 

professionals testing information system. 

Tasks: to collect and analyze information on the process of certification of 

medical workers of the Republic of Khakassia; Build a functional certification 

model for health workers; Define the purpose and objectives of the evaluation 

testing system; Analyse existing testing systems and justify the relevance of its 

own information system development; carry out theoretical analysis and select 

software tools for developing the information system; Develop and test an 

information system for health professionals; assess the cost-effectiveness of 

implementing the developed information system. 

The main activity of the enterprise was analyzed. Taking into account the 

analysis of existing training and testing systems, the Moodle system was selected. 

The development of the information system for testing medical workers of the 

Ministry of Health of Khakassia is described. The cost-effectiveness and risks of 

the project have been assessed. 

 

English language supervisor: _________________ N.V. Chezybaeva 
 signature, date   
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  CSS,      

:  

//    

body { 

    margin: 0; 

    font-family: -apple-system, BlinkMacSystemFont, "Segoe UI", Roboto, 

"Helvetica Neue", Arial, "Noto Sans", sans-serif, "Apple Color Emoji", "Segoe UI 

Emoji", "Segoe UI Symbol", "Noto Color Emoji"; 

    font-size: 0.9375rem; 

    font-weight: 400; 

    line-height: 1.5; 

    color: #212529; 

    text-align: left; 

    background-color: #fff; 

} 

//      

#above-header { 

    background-color: #1f4e78; 

    border-bottom: 1px solid #ffffff; 

} 

//         

#page-header{ 

    display: flex; 

    flex-wrap: wrap; 

    margin-right: -15px; 

    margin-left: -15px; 

    align-items: flex-end !important; 

    background-color: #3398cc; 

} 

//         
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#page { 

    display: flex; 

    flex: 1 0 auto; 

    padding: 12px 0 20px; 

    position: relative; 

    width: auto; 

    background-color: #3398cc; 

} 

//    

table#categoryquestions { 

    width: 100%; 

    table-layout: fixed; 

} 

#categoryquestions .editmenu { 

    width: 10em; 

} 

#categoryquestions .qtype { 

    width: 50px; 

    padding: 0; 

} 

//    

a, a:visited, .tabtree .tabrow0 li a { 

    color: #02518c; 

    text-decoration: none; 

} 

a : hover { 

    color: #0f6fc5; 

    text-decoration: none; 

    background-color: transparent; 

} 
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//    

#button{ 

    background-image: none; 

    background-color: #419cfb; 

    background-size: 100% 200%; 

    box-shadow: 0 0 0 0 rgb(0 0 0 / 50%) inset; 

    border: none; 

    color: #ffffff !important; 

    cursor: pointer; 

    font-family: Open Sans; 

    padding: .4rem 1rem; 

    text-shadow: none; 

    -ie-transition: background .2s ease-out; 

    -o-transition: background .2s ease-out; 

    transition: background .2s ease-out; 

} 

//        

[data-region="drawer"] { 

    position: fixed; 

    width: 285px; 

    top: 50px; 

    height: calc(100% - 50px); 

    overflow-y: auto; 

    -webkit-overflow-scrolling: touch; 

    z-index: 999; 

    background-color: #f2f2f2; 

    -webkit-transition: right 0.5s ease, left 0.5s ease; 

    -moz-transition: right 0.5s ease, left 0.5s ease; 

    transition: right 0.5s ease, left 0.5s ease; 

} 
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      ,   « »  

«  »,    -  

   .   

   30. 

 



57 

 

 30 –     

 

     , 

    . 

2.4.6       
   

  Moodle      

: 

  . 

     . 

  CAS (SSO). 

   . 

  LDAP. 

 LTI. 

     MNet. 

 OAuth 2. 

 Shibboleth. 



58 

    - . 

      .  

     .   

      

   .     

    « »   « »> 

« »> « »> «  »    

«  »    ,  

    .   

,    ,    

 . ё      

 31. 

 

 

 31 –      

 

     32.  

 



59 

 

 32 –   

 

       

      .    

         

 « »   « »> «  

»> «   »     «   

 » (  33)    . 



60 

 

 33 –    

 

     –  «   », 

          

,  «    »,       

  .       

,      ,    

   «   »,      

     «   » (  34).  

 

 

 34 –       

 



61 

    . «  » 

(      ),    

    .  « »   

  .  

     ,   

   ,     

 ,       (  35). 

 

 

 35 –    

 

       (   

   )      . 

    « »    36. 



62 

 

 36 –      

 

        

 37. 

 

 

 37 –      

 

   ,    

       

.   Moodle   

,    .  

        

«     ».      

   ,       

«    »   «    



63 

 »   ,      

       .  

    «   »   

 38. 

 

 

 38 –        

2.4.7    

  Moodle      .  

     ,    

   ,   

       . 

         На , 

 Ба  в в,       . 

    ,    

,    . 



64 

        

 .  

 ,        

« »   « »>«    

».      ,  

   39. 

 

 

 39 –      

 

   : 

-   :      

   (  «  »,   

   ),  , 

  ,   ,     

(     ); 

-  :  ,  

 ,  ,  -

   «  ».  ,    

  ,      

  ; 

-  . 



65 

         

 «   »      

  (  40). 

 

 

 40 –    

 

      

   .    

    41. 

 



66 

 

 41 –    

 

   ,    

.         «  

»    ,   

     «   » (  42). 

 



67 

 

 42 –    

 

       .   

   ,      

«  »,       

     (  43). 

 

 

 43 –    



68 

           

,    .    

 ,    ,  .    

    44 - 45. 

 

 

 44 –     

 

 

 45 –     

 

         

 (  46). 

 



69 

 

 46 –   

 

        

GIFT,        . 

GIFT  " - "     .   

     .  

  \     

:  ,    ,  

 ,  ,    .    

       «=»,   

  «~».       

 ,          



70 

, ё    «%»   .  

     47. 

 

 

 47 –      

 

      ,  

 «  »        « ».  

      GIFT,  

   .      

,         , 

     (  48). 

 



71 

 

 48 –  « »  

 

 ,       

   . 

2.4.8   

       

  :    .     

        



72 

 « ».     ,      

   «  ».   

   49.   ё    «  

 »    « » (  50). 

 

 

 49 –    

 

 

 50 –    



73 

    : ,    

 ,         

.       , 

          

.    « »    51. 

 

 

 51 –    « » 
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«  »     «  »,  
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 52 –    
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,        

«  ».        

 53. 

          

,         

 .   54      

 . 
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    (  55). 
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 55 –     

 

   ,    

   . 

2.4.9    

       

  .   Moodle    

  .       

  ,     ,  

   « »   « ».   

 ,     .   

  ,   .    

    (OpenDocument, Excel, XML,  ). 

          56. 

     ,  

   (  57). 
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 57 –    

2.5    «    
     

 »  

       

     IDEF0.   

       

Use Case .       

    ,      

      

 DFD. 

        

,    OS Ubuntu server.     

    ,   -  Nginx,  

   MariaDB     -  c 

 PHP. 
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.   ,    

  .      , 

      .   

  ,       

.      

  .    

    . 

   ,  , 

  ,        

          

 ,    .   

       

.    Moodle     , 

  ,     

 . 

     

     

    . 

3     
      

       

 ,    ; 

      

  . 

3.1     

     . 
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      ,  

   1. 

 

 = DE + IC1 + IC2,               (1) 

 

 DE (direct expenses) –  ; 

IC1,2 (indirect costs) –      ,  

         

   . 

3.2   

  :  

    – 2 ;  

    – 1 ; 

   – 13 ;  

  – 3 ;  

    – 2 .  

      2.  

 

 =  +  +  +  +  +  + ,              (2) 

 

  –    ;  

 –     ;  

 –       ;  

 –    ;  

 –     ,  

 –    ;  

 –    .  

      3:  
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=  +  +  + ,                 (3) 

  –     ;  

 –     ;  

 –    ;  

 –    .  

  .     

  12 800 .       

    , ,   22  , . . 

  21 , ,   

  12 218 . (      

 ,     ).   

       

(30%)    (30%)     

.       2.  

 2 –     
   , . 

 12 218 

  3 665 

  3 665 

 2 541 

   
  

5903 

 25452 

 

 = 25 452 .  

 

      

     3.  
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 3 –     

  

 

 

 

 

 
 

Microsoft Windows 10 Home  1   14 800 .  

LMS Moodle  1      

 1   

   14 800 . 

  

Microsoft Windows 10 Professional  14 800 .   

        ,     

.       21 ,  

    14 800/5/365*21=170 . 

,    ,    

  . 

  ,      

. 

 

 =170 .  

 

  ,    

  4.  

 4 –     

 ,  
 

 

 

 

 Ryzen 3 2200G  9 490 10   1 

 Radeon RX 560  11 090 7  1 

  Hynix DDR4 

1x8Gb HMA81GU6AFR8N-UHN0 
3 490 10  1 

  WD Blue 

WD10EZEX 1   
2 880 5  1 
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  4 

  MSI B450M-A 

PRO MAX  
5 110 5  1 

  Be quiet System Power 

9 BN245  
3 355 10  1 

 BenQ GL2250 22 " 5 270 7  1 

 Logitech B100 440 3  1 

 Logitech Keyboard K120 590 4  1 

    40 685 

 

-     ,   

 7 ,     .  

  , ,  ,   

,         

   .    

  7 . 

    4. 

   =  * ,                 (4) 

 

 –    ;  

–  ;  

–  .  

     5. 

 

 = 
        ,                        (5) 

  

  –    ;  

 –  ;  

 –     ;  

 –   .  
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     6. 

            ,                 (6) 

 

    –  ;     –   . 

            ,                 (6) 

 

    –  ;     –   . 

          = 14,28%, 

       40 685 * 0,14 = 5 810 . 

                  494 . 

 

 = 494 .  

 

     ,  

, ,      

    .     

2000 . 

 

 = 2000 .  

 

 = 25 412 .–     ;  
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 = 170 .–      

 ;   

 =484 .–       

;   

 = 2000 .–    .  

 

 = 25 412+170+484+2000=28 066 .   

  

 = + + + + + + ,                   (7)  

 

  –    ;  

 –     ,  0,   

 ,    ;  

 –       ,   

   ,     

,   ;  

 –    ,   Moodle 

 , . .     Moodle 

      ,   

;  

 –     ,  

 ,   ;  

 –    ,    

Moodle        

,   ;  

 –      2100 . 

        , 

,    .  

 

 = 28 066 . + 2100 . =30 166 .  
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      5.  

 5 –     

    
, . 

  
   

      25 452 

     170 

      494 

     2000 

    2100 

  30 216 

 

      58.  

 

 

 58 –    
 

3.3     

      8.  

  

 =  +  +  +  +  + ,           (8)  

84% 

1% 
2% 

7% 

7% 

КА ТАЛ Н Е АТ АТ  

З т т   от ую пл ту отч к  З т т   п о е ед т   

З т т   ед т  ч л тел о  те к   П оч е т т   отку  

З т т   оп т ую к плу т ю 
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 –  ,    :  

 –  ;  

 –    ;  

 –     ;  

 –    ;  

 –  .  

 

    . ,   

      ,   

    10     .    

       . 

 

 = 12 800/22*10=5 818 .  

 

       6.  

 6 –     

   , . 
 5 818 

  1 745 

  1 745 

 1 210 

   
  

2 811 

 12 120 

 

 = 12 120 . 

 

   .    

   ,     

.        
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 ,      , 

,       

. =0 . 

 

   .     

  ,         

,  , ,    

   =0 . 

 

    .  

       , . . 

        

,        

  = 0 . 

 

   .      

 ,     . 

      -   , 

     :  = 0 .  

 

 .    3%    .  

 

= 12 120*0,03=363 . 

  

 =  +  +  +  +  + ,           (9)  

 

 = 12 120 . –  ,    

:  

 = 0 –  ;  

 =0 –    ;  
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 =0 –     ;  

 =0 –    ;  

 =363 . –  .  

 

= 12 120+363 = 12 483 .  

 

     7.  

 7 –   

   , . 
      12 098 
     0 
     0 
      0 
     0 
   363  

  12 483 

  
      59.  

  

 

 59 -    

 

З т т   
от ую пл ту 

пе о л   
97% 

П оч е т т   
3% 

к плуатац онные ат аты 

З т т   от ую пл ту пе о л   П оч е т т   
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3.4       

     10.  

  

DE= DE1+ DE2+ DE3+ DE4+ DE5+ DE6+ DE7+ DE8,   (10)  

  

 DE1 –   DE1 = 30 216 ;  

DE2 = 12 120 –     ;  

DE3 = 0 –      

   ;  

DE4 = 0 –       

 ,    ;  

DE5 =0 –   ,    ;  

DE6 =0 –  ;  

DE7 = 0 –    ,      

  ;  

DE8 =363 –   .  

 : 

 

DE = 30 216+ 12 120+ 363 = 42 699 .  

 

     : 

 

 = 42 699 .  

3.5        

        

  - . 

      

    : 
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1.     10 %; 

2.          

; 

3.   ; 

4.    ; 

5.        

 . 

6.    ; 

7.      ; 

8.     ; 

9.      . 

     ,    

    .   

  ,     

     : 

–   –  ,    ; 

–   – ,      

     ; 

–   –  ,    

       . 

 . 
  8       ,  

      ,  

 . 

 8 –      
№

. 
      

  
  

   

1 
  
  10 % 

  
   

  

2 
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  8  

3    
  
 

   
    

 ,  
  

,  
   

  

4 
   

 
     

5 

  
   

  
 . 

  
  

    
  

6 
  

  
  

  
   

7 
   

  
     

8 
  
   

 
  

    
  

 

       

  ,      

,     

    ,     

 ,       

       . 

        

     ,   

      . 
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3.6      

  «     
  »  

3.6.1   - .   
  

   ,    -

      .  

          

.      ,   

     .   , 

          

  ,   .   

-         

.      -   ё 

     ,    . 

        

- ,    .   

          « -

»     8 .    28 . 

  1  (  60).  

 

 

 60 –   «  » 
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   -     

          

   .     , 

     ,     

    .      

  ,  :  

 ,  ,  

   ,     

    .    

   ,      

      (  61-63).   

        

   ,      

.         

    ,      

. 

 

 

 61 –   №1 
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 62 –   №2 

 

 

 63 –   №3 

 

  . 
 : 

 windows 7 b   ; 

 : 2-  , 2 ; 

 : 2 ; 

  : 5 ; 

  ,  php 7.4. 

 : 

  ; 
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  ; 

     ; 

   ; 

  . 

 

 .      

 .1 (  ),   :  , 

,  ,   . 

        

,   ,      

,     . ,  

  ,    .  

    ,    

     .  

         

    ,    

     ,  

  . 

3.6.2       

       

        ,  

     . 

 ,     

,  :   , 

     , 

  ,     

 ,    , 

 . 
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: «    », «  

 »  «   » (  9). 

 9 –   

  
 

  
 

  
 

 
 

 
 

 
  

   

  
  

  
 

  
  

,  
 

 

  
 

  
 

  

 
   

  

 
  

 
 

 
 

  
  

   

  
  

 
  

 

  ,  ,   

      

   . 

3.6.3     

      

        

,     (  ). 

   ( )    

:  

  

 = ka * k * kc +k  * ko * k ,            (11)  
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 ka –  ;  

k  –      -

 ;  

k  –  ; 

k  –   ;  

k  –   ;  

k  –     .  

  10       

  .  

 10 –         
        

ka  1  3  
k   1  1  
k   1  2  
k   1  1  
k   1  3  
k   1  2  

  2  12  
  

:  

 k  = 2, . .    ;  

 k = 1,     -  ;  

 k = 2, . .       

,   ;  

 k  = 1, . .     ;  

 k  = 3, . .       

    ;  

 k  = 2, . .      

.  

 

 = 3   1   2 + 1   3   2 =12  
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 ,    ,    

    -    

   .  

  -    

:  

 

k              ,                  (12)  

 

    –        

  .  

 

k          

 

k  > 1, ,      

  .  

       

 I   :  

 

I =         ,                  (13)  

  

 bi–   i  ;  

Xi–   ,   

    .  

  I     .  

  11    .  
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 11 –     
    

, bi  
, i  

 
 

  

  

( )  

0,3  3 1  

 (  )  0,2  2  1  
   0,2  4  1  

   0,2  3 1   
    0,1  3 1  

   I   3 1  
 

  :   

  

k                ,                 (14)  

  

 I   I  –   ,   

 . k          
      

 i   ,      

,  :  

  

i = i + E  * i,                (15)  

  

 i –     i-   , .  

i    ;  

i –  ,    ;  

 = 0,33 –    .  

 :  

 

 = 12 120+ 0,33 *30 166= 22 075 .  
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 i       . 

      . ,  

   ,      20  

   .      :  

 

i = 12 218/22*20=11107 .  

 

       12. 

 12 –       

   
   , . 

 11107 
  3332 
  3332 

 2310 
    5367 

 23138 
 

=23138 .  

 

  : = 23138 +0,33*0 = 23138 .  

      

  :   

 

 = (  * k  – ) * V,              (16) 

  

 ,  –     ,   

       

, .;  

k  –  -  ;  

V–  ,     , 

 .  
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     :  

 

 = (23138 * 3 – 22 075) * 1 = 47 339 .  

  

        

  :  

  

     ,                                     (17) 

  

  –     , .;  

 –  , .  

      :   

 

                   

 

    ( ):  

  

                                    (18) 

 

     

  = 0,33,   > ,      

 .  

     

 ( ):  

            

  

   = 1,6> ,      
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  , . .     

   ,     . 

 ,     .  

 13     .  

 

 13 –      
  

     30 166 . 
   ( )  13 859 . 

   ( )  22 075 . 
   33 361 . 

  
  1,6 

   7,2  
 

3.7    «    
     

» 

     . 

 ,     . 

    .  

  30 216 ,   12 483 .  

     .  

   ,   ,    

      .  

   .  

   1.6,      

.   ,   

,       

, . .        

,     . 
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.   
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    «    

 2.1»,         

   ,     

   . 

    .   

    ,    Moodle,  

 ,     

      

.      ,  

  MySQL. 

  «     

     »  

     -  

    . 

  «     

    »  

      

      

,   30 216 .    

  – 42 699 .   

 ,   ,    

    . 
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