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SUMMARY 

 

The theme of the Bachelor's thesis is «Development of Software and Hardware 

to Field Services». It comprises 85 pages, 11 charts, 74 drawings, 20 reference items, 

16 formulae. 

IT SYSTEM, WEBSITE, PLANNING, SERVICES, SOFTWARE, COST, 

OPERATIONAL COSTS, ANALYSIS, DEVELOPMENT, IDEF, DFD. 

The object of the research is the process of fielding services. 

The purpose of the research is to design an IT system to support 

communication between the manufacturer and consumers of software and hardware 

services. 

The objectives of the graduation thesis: to analyze the subject matter, to 

develop the IT system for KhTI – branch of SibFU, to evaluate the cost-effectiveness 

of the project implementation. 

The graduation thesis is performed in accordance with an individual task. The 

software and hardware service provision has been developed.  
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  ASRock B450 STEEL LEGEND 1 7 999 . 7 999 . 

  HKC-ATX700-6070 1 4000 . 4000 . 

 

 

Kingston HyperX Predator 

[HX430C15PB3K2/16] 

2 6 999 . 6 999 . 

  

HDD 

WD Blue [WD20EZRZ] 1 4 099 4 099 

  

SSD 

WD Green [WDS240G2G0A] 1 2 799 2 799 

 AirTone K5-9388 1 3000 . 3000  . 

 

 

DEEPCOOL GAMMAXX 400 1 1 999 . 1 999 . 

  BenQ 6511-VA 1 1000 . 1000 . 

 A4Tech Bloody A6/A60 Blazing 

 

1 1 599 . 1 599 . 

 Samsung S19A100 1 6000 . 6000 . 

: 69193 . 

 

    1 .  69193 .  

     .  

 ,      

: 

− o eccop –  10 ; 

− a ep c a  a a –  7 ; 

− eo ap a –  3  8 ; 

− o  o epa o  a  ( ) –  10 ; 

− ё   (HDD) –  10 ; 

−   (SSD) –  3 ; 

− o  a  – o  5  8 ; 

−  –  30 ; 
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− K- o op –  8 ; 

−  –  10 ; 

−  –  3  6 . 

     .  ё    

     2. 

 

,                                                (2) 

 

  –    ; 

–  ;  

–  .  

 

,                                                 (3) 

 

 –  ; 

–     2020 ; 

–   . 

 

,                                         (4) 

 

 –   . 

         5 

,     .    

  5 .      

      3000 . 

 = 5 

 = 0,2 
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 69193  *0,2+3000= 16839 

 = 248 

 = 14 

14=951 . 

 =951 . 

 

ё        6. 

 

 6 – ё       

  

 

 

 

, .  

 

 

 

Firebase   1 

Microsoft VS Code   1 

Node.js   1 

Microsoft Windows 

10 Home 

8350 .  1 

Google Chrome   1 

: 8350 .   

 

Microsoft Windows 10 Home (x64)  8350    

   3 .      8,   

      4,5 . 

   = 8350/4,5 = 1856 

       

 1856 . 

      

   ,    ,    

    .  
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 Firebase   .   

       .    

     . 

  7   ,  , 

  . 

 

 7 –       

  

 

, 

. 

 

 

 

 

Google Chrome, Internet Explorer, 

Opera, Mozilla Firefox, 

.   . 

  1 

: 0 . 

 

  0 . 

 

       

         951 

. 

   3%    . 

     0 ,    

    . 

   500 ,   

. 

 

=500 . 

 

     ,  ,  

 . 

   .     

,      - . 
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     ,     

    .  

     8  9. 

     ,   

   .  

 

 8 –   

   я  

 (   

 

 

) 

    

 

12800+7733=20533 . 

   

   

 

1856 . 

   

   

 

951 . 

    701 . 

(   

  

) 

 0 

(    

   

) 

 500 

 (   

 ) 

 0 

(   

 

 ) 

 

 

0 

(    

) 

 0 

(    

) 

 0 
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 9 –   

   . 

 24041 

 0 

 500 

 0 

 0 

 0 

 0 

 

  :  
 

 = 24041+500=24541 . 
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. 

 

 74 –   

 

    ,     

.      : 

 

 = 56710+500+2813=60023 . 
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   : 

24541+60023= 84564 . 

 

3.3 ё     

 

       

        ,   

      

     ,    

 . 

      ё  

  . 

   -  

  ( )  -   

«   » ( )    .  

    : 

 

 = + + + + + ,                                (9) 

 

  –  ; 

 –      -

 ; 

 –  ; 

 –   ; 

 –  ё  ; 

 –     . 

  10       

  . 
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 10 –        

 

     

 1 2 

 1 1 

 1 3 

 1 1 

 1 1 

 1 1 

 2 9 

 

K = ,                                                    (10) 

 

  –     ; 

 –      . 

 

K =  = 4,5 

 

 K > 1,        

 . 

       11: 

 

I =bi*X i,                                                     (11) 

 

 bi –   i-  ; 

X i –   ,   

ё     . 

  11       

 . 
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 11 – ё    

  
 , 

bi 

 X i 

 

 
  

  

( ) 

0,2 5 3 

ё  (  

) 

0,2 5 3 

 

 

0,2 4 3 

 

 

0,3 5 4 

  

 

0,1 1 2 

 

  I  

4,4 3,2  

 

I = 0,2*5+0,2*5+0,2*4+0,3*5+0,1*1 = 4,4 

I  = 0,2*3+0,2*3+0,2*3+0,3*4+0,1*2 = 3,2 

 

= ,                                                    (12) 

 

 I  –  ; 

I  –  ; 

=  = 1,375; 

 

    ,     

.      : 
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 = 14582+500=15082 . 

 

   : 

 

24541+15082 = 39623 . 

 ё     ё   

  ,        

 13: 

 

i=Ci+ * i,                                              (13) 

 

 Ci–     i-   , ; 

 = 0,33 –    ; 

i –  ,    . 

ё      ,  

,   6000 .    

9600 . 

 = 9600 + 0,33 * 39623 = 22676 

   ё     .  

    6   .      

32604 .    39626 . 

 = 39626 + 0,33 * 39623 = 52702 

      

   14: 

 

 = ( * - )*V,                                           (14) 

 

   –  ё     ,   

     . 
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V –  ё  ,     

.      ,   , 

   . 

   ,       

 .     20 .  

  ё 10        

. ё 5    ,      

  .     

         . ё   

 6 .   360+20+10+5=395    

 6     . 

  ,    IT-  ,  

         ,  

.      ,   

  ё     3 .  

      ,  

  –  . 100% - ( 180 / 385 * 100% ) = 53,3%.  53% 

  .   ,  ,  

   –  ,  .  

,     53% ,  53% / 100 = 

0,53 

 = (52702*1,375-22676) * (0,53) = 26389 

        

 15: 

 

= ,                                                     (15) 

 

 =  = 1,5 
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   16:  

 

= ,                                                      (16) 

 

  =  = 0,67 

 

 =0,67> ,      

  .     ё   

 . 

 

3.4    «    
» 

 

         . 

  2   .    

 ,   69193 .   

   ,   8350 .  

   ,   .   0 , 

      ,   

.     951 .  

      .   24541 

.  15082 .   ,   

9600 .  1    .  

 .    4,4,   3,2. 

       ,  

 0,67.  ,      

. 
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         : 

1.   ; 

2.        

IDEF0; 

3.        

IDEF3; 

4.       

   DFD; 

5.      ; 

6.  ,    ; 

7.   ; 

8.    ; 

   .   

 .      ,   

     . 

  IDEF0  .  , 

,     .   

IDEF3  DFD.    . 

       

    . 

   . 

    .   . 

       ,    

 .  
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1. 6   IDE    JavaScript [  ]. – 

 : 

https://skillbox.ru/media/code/6_redaktorov_i_ide_dlya_raboty_s_javascript/ 

2. + [  ]. –  : 

http://datacenterplus.ru/ 

3.    IDEF0    [  

]. –  : https://habr.com/ru/company/trinion/blog/322832/ 

4.   NodeJS  NPM  Windows [  ]. – 

 : https://zen.yandex.ru/media/id/5a16a1eee86a9e56a71cf8ef/kak-

ustanovit-nodejs-i-npm-v-windows-5dc2915034808200b20fb55a?utm_source=serp 

5.  "  " [  ]. –  : 

https://www.google.ru/maps/place/ .+ + ,+44,+ ,+ +

.,+655017/@53.729282,91.4360853,680m/data=!3m2!1e3!4b1!4m5!3m4!1s0x5d2c

17fe3dd21039:0x6f815cf40dc9e585!8m2!3d53.729282!4d91.438274?hl=ru 

6.   [  ]. –  : 

https://mestam.info/ 

7.   -  IDEF3 [  ]. 

–  : https://studopedia.ru/4_131349_metodologiya-opisaniya-biznes-

protsessov-IDEF.html 

8.  [  ]. –  : 

http://deltatrade.ru/ 

9.  (spa)   (pwa) -  

[  ]. –  : https://vc.ru/seo/108149-

odnostranichnye-spa-i-mnogostranichnye-pwa-veb-prilozheniya 

10.    —   [  

]. –  : http://khti.sfu-kras.ru/institute/struktura/ 

11.   [  ]. –  : 

https://orionnet.ru/abk/ 
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12. P   Xiaomi [  ]. –  

: https://www.mi.com/ru/service/support/userguide.html 

13.     [  ]. –  : 

http://pk-service19.ru/ 

14.       [  ]. – 

 : 

https://www.gazeta.ru/tech/2020/02/12/12956929/we_are_social.shtml 

15.  | 1.2.3.2  React-  [  ]. 

–  : https://learn-reactjs.ru/introduction/installation 

16.    29  2012 . № 273-  [  

]. –  : http://xn--273--84d1f.xn--

p1ai/zakonodatelstvo/federalnyy-zakon-ot-29-dekabrya-2012-g-no-273-fz-ob-

obrazovanii-v-rf 

17.    –  [  ]. – 

 : http://khti.sfu-kras.ru/institute/istoria.php 

18.   DFD (   ) [  ]. – 

 : https://habr.com/ru/company/trinion/blog/340064/ 

19. Add Firebase to your JavaScript project [  ]. –  

: https://firebase.google.com/docs/web/setup 

20. Firebase Pricing –  [  ]. –  : 

https://firebase.google.com/pricing?hl=ru 
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