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SUMMARY 

 

The theme of the graduation thesis is «Automated Workplace Development for 

a Specialist at the Young Engineer Training Center at Khakass Technical Institute – 

branch of Siberian Federal University». It consists of 74 pages, 22 figures, 17 tables, 

17 formulae, 16 references items, 10 appendices. 

KHAKASS TECHNICAL INSTITUTE, APPLICATION, REPORT, RISKS, 

DESIGNING, SYSTEM, IDEF, DFD, AUTOMATED WORKPLACE, 

DATABASE, ESTIMATE, PYTHON. 

Object of study – an automated workstation for a specialist’s at the Young 

Engineer Training Center at KhTI – branch of SibFU. 

Purpose of research: improving the quality of work of a specialist at the Young 

Engineer Training Center by designing an automated workplace.  

Objectives to be considered: 

 to analyze the workforce of the Young Engineer Training Center at KhTI 

– branch of SibFU; 

 to perform a comparative analysis of automated workplaces 

implemented in a similar field of activity;  

 to select development tools;  

 the automated workplace has been developed; 

 to calculate costs and economic benefits of the project, and to determine 

risks to which the project is exposed. 

Results: the analysis of workflow of the specialist at the Young Engineer 

Training Center has revealed routine and time-consuming aspects of his/her work. 

Thus, the automated workplace for a specialist at the Young Engineer Training 

Center at KhTI – branch of SibFU has been developed. This will allow improving the 

quality of the specialist’s work. 

 

 

English language supervisor: _________________ N.V. Chezybaeva 
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2.1     TO-BE 
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1)    . 
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1)  ; 

2)  ; 

3) . 

 : 

1)   №273; 

2)   2014; 
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2) . 
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 2.5 – DFD     

 

2.3   .   « -

» 

 

  ER-   ,   . 

 –     ,   

     .   ER-  

    ,   

.     –   ,    

   .     

       

   . 

     , ,  

, , ,  .  

 « »    2.1. 

 

 2.1 -   «teachers» 

  
id_teacher     
teacher_mail    
teacher_name , ,  
teacher_web     
teacher_phone   
teacher_prof    
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   2.2    . 

 2.2 –   «programs» 

  
id_prog     
prog_range    
prog_name    
prog_range_dates       

  
 

      

,   ,     

 « »,     2.3. 

 

 2.3 –   «headers» 

  
id_head     
head_mail    
head_name , ,  
head_web     
head_phone   
head_prof    

 

   ,   

   2.4. 

 

 2.4 –   «subjects» 

  
id_sub     
sub_price_hour    
id_teacher    

,     
 

sub_price_month     
id_prog     

 ,   
   

sub_ttable   
sub_houts     
sub_name   
sub_hours_need      
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   2.5     

« ». 

 

 2.5 –   «students» 

  
id_student     
id_group    

 ,    
 

student_name , ,  
student_birthday   
student_phone   
student_gender   
student_city   
student_einst    
student_mail   
student_web   

 

    ,     

« » (  2.6).  

 

 2.6 –   «groups» 

  
id_group     
class   
group_name   
id_prog  , 

    
  

 

       

,    « - - »,    

 2.7. 

 

 2.7 –   «subs_in_studs» 

  
id_sis     
id_student    

,    
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  2.7 

id_sub    
 ,   

  
student_numcontract      

   
student_datecontract    
status     

 

  2.6    .   

      ,  . 

 

 2.6 –   ,    

 ERD 

 

         

« - - ».      

( )   ( ) .  « - » 

   ,  «  »  . 
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2.4      

 

      Python.    

  ,      . 

Python (      ) – 

    , 

      

 .   Python .     

    ё    [12]. 

Python    ,   

 , - , , 

  - .    

–  ,   ,  

,   ,   

     .   Python 

    ,      

(         ) [12]. 

Python —    ,  

 (  /   )    

    .        

Python   ANSI, ISO    , 

   CPython [12]. 

Python         — 

   .    Microsoft Windows, 

   UNIX (  FreeBSD  Linux), Plan 9, Mac OS 

 Mac OS X, iPhone OS 2.0  , Palm OS, OS/2, Amiga, HaikuOS, AS/400  

 OS/390, Windows Mobile, Symbian  Android [12]. 

    Python   IDE PyCharm,  

    ,   
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,         

  GitHub. 

PyCharm —      

 Python.     , 

 ,    -    

-   Django.      -   

   ,       

  [9]. 

     SQLite,      

      . 

SQLite –  C ,     

 ( ),       

         SQL. 

    SQLite   

  [8]. 

SQLite     ,    

  . SQLite    ,   

  ,          

 . 

 

2.5    
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1) . 

2) . 

3) . 

 « »     ,   

,  , ,    . 

 « »    2.7. 
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 « »        

   , , ,  

, ,  , ,   

   .  « »    

2.8.  
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 2.8 –  « » 

 

 « »        

,   ,    , 

    ,    ,  

  .  « »   

 2.9.  
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 2.9 –  « » 

 

2.6       

 

       #,   

      . 

        , 

  sqlite3: 

 

#    

import sqlite3 

#        
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class ARMDataBase: 

    def __init__(self, db='arm_db.db'): 

        self.conn = sqlite3.connect(db) 

        self.cursor = self.conn.cursor() 

#      ,     , 

#        

    def query(self, _sql): 

        self.cursor.execute(_sql) 

        self.conn.commit() 

        _query = self.cursor.fetchall() 

        return _query 

#        

    def close(self): 

        self.conn.close() 

 

     – ,   

         

 «3»: 

 

#        _db 

# arm_db.db –    ,     

_db = ARMDataBase('arm_db.db') 

#   _sql     

_sql = "SELECT id_student, student_name FROM students WHERE id_group='3'" 

#   students     _db  

#     query,      

 

students = _db.query(_sql) 

#      

_db.close() 
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  students      

,        

   . 

 

2.6.1    
 

   .    « »    

 « »,   ,      

     . 

 « »        

  « ». 

        2.10. 

 

 2.10 –     
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   2.10    ,   , 

  : 

 

#  search_text    ,     

    def load_db_groups(self, search_text=None): 

        clear_list(self.groups_ui.sAWContent_groups_list.children()) 

#  loader_groups_edits        

#     

        def loader_groups_edits(): 

            selected_group = '' 

            groups_list = self.groups_ui.sAWContent_groups_list.children() 

            if len(groups_list) != 2: 

                for grp in groups_list: 

                    if grp.objectName() != 'vL_sAWContent_groups_list': 

                        if grp.isChecked(): 

                            selected_group = grp.objectName().split('_')[-1] 

                            break 

            else: 

                selected_group = self.groups_ui.sAWContent_groups_list.children()[-

1].objectName().split('_')[-1] 

            _db1 = ARMDataBase() 

            _sql1 = "SELECT * FROM groups WHERE id_group=" + selected_group 

            _grp = _db1.query(_sql1) 

            _db1.close() 

            self.groups_ui.textEdit_groups_name.setText(_grp[0][2]) 

            self.groups_ui.comboBox_groups_prog.setCurrentIndex( 

                self.groups_ui.comboBox_groups_prog.findData(_grp[0][3])) 

            if _grp[0][2] is not None and _grp[0][2] != '': 

                self.groups_ui.textEdit_groups_class.setText(_grp[0][1]) 
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            else: 

                self.groups_ui.textEdit_groups_class.setText('') 

#     ,     ,  

#       

        _db = ARMDataBase() 

        _sql = "SELECT * FROM groups" 

        groups = _db.query(_sql) 

#          ,  

 

#   2.10 

        for i in range(len(groups)): 

#         grps 

            grps = [] 

            for h in groups[i]: 

                grps.append(h) 

#   ,    ,  

  

#       

            _sql = "SELECT prog_name FROM programs WHERE id_prog=" + 

str(grps[3]) 

            group_prog = _db.query(_sql) 

            if not group_prog: 

                group_prog = [[" "]] 

            grps[0] = 'clb_grp_' + str(grps[0]) 

            grps[1] = ' : ' + grps[1] + '\n' if grps[1] is not None and grps[1] != '' 

else '' 

            grps[2] = ' : ' + grps[2] + '\n' 

            grps[3] = ' : ' + group_prog[0][0] + '\n' if group_prog[0][0] is 

not None and group_prog[0][0] != '' else '' 

#  ,      -    
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# ,              

#    ,     ,   

#       

            searcher = '' 

            if search_text is None or search_text == "": 

#      lower(),     

# ,  ,       

                _search_text = self.groups_ui.lineEdit_search_groups.text().lower() 

            elif search_text is not None: 

                _search_text = search_text.lower() 

            else: 

                _search_text = search_text 

            for h in grps: 

                if h is not None and h != '': 

                    searcher = searcher + h.lower() 

            if grps[0].split("_")[-1] != "1": 

                if _search_text is not None and _search_text != '': 

                    if _search_text in searcher: 

#  create_list_el   ,       

#   

                        grp_but = self.create_list_el(grps[0], 

                                                      grps[2] + grps[3] + grps[1], 

                                                      self.groups_ui.sAWContent_groups_list) 

#          ,   

#  loader_groups_edits 

                        grp_but.clicked.connect(lambda: loader_groups_edits()) 

                else: 

                    grp_but = self.create_list_el(grps[0], 

                                                  grps[2] + grps[3] + grps[1], 

                                                  self.groups_ui.sAWContent_groups_list) 
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                    grp_but.clicked.connect(lambda: loader_groups_edits()) 

#      

        _sql = "SELECT * FROM programs" 

        programs = _db.query(_sql) 

        _db.close() 

#          

#      create_combo_box_el 

        self.groups_ui.comboBox_groups_prog.clear() 

        for prog in programs: 

            self.create_combo_box_el(self.groups_ui.comboBox_groups_prog, 

prog[0], str(prog[1])) 

 

       

   15 . 

 

2.6.2       

 

    ,   , 

,    . .,     

 ,      : 

 

#   name –     , 

# text –  ,    , ls –     

#  ( )      

    def create_list_el(self, name, text, ls): 

        a = QtWidgets.QCommandLinkButton(ls) 

        font = QtGui.QFont() 

        font.setFamily("Segoe UI") 

        font.setPointSize(10) 

        a.setFont(font) 
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        a.setCheckable(True) 

        a.setChecked(False) 

        a.setAutoExclusive(True) 

        a.setAutoDefault(False) 

        a.setDefault(False) 

        a.setObjectName(name) 

        ls_Layout = ls.children()[0] 

        a.setMinimumSize(len(max(text.split("\n"), key=lambda i: len(i))) * 6 + 100, 

text.count("\n") * 15 + 40) 

        ls_Layout.addWidget(a) 

        a.setText(self._translate("MainWindow", text)) 

        return a 

 

       

   7 . 

 

2.6.3    
 

     –     . 

      .    

,     -  

         

  65,1%   .     

   ,    

    . 

    ,   

       65,1%, 

 : 

 

price = (2 * hours * tax) / studs, (1) 
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 price –     ; 

hours –     ; 

tax –     ; 

studs –     . 

 

       

 ,          

.  ,    ,   

 2.11. 

 

 

 2.11 –     
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  2.11     ,  

       « »,   

     .  

      .   , 

       ,     

     .   

      ,  

« »      -  ,  

,         ё . 

  ,        

 ,     ,    

« »,   «  »,    2.12. 

 

 2.12 –    
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      ,   

  . 

    ,   , 

    . 

       ,    

  «  »,     

  ,       ,  

     « ». 

 

2.6.4   

 

  « »    ,  

,       

      .     

 2.9.       

     ,    

  .      

    ,    

2.13. 
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 2.13 –   «  » 

 

  «  »     , 

     ,     

«  »  «  ».    ,   

          

   .      ,  

     . 

 «  »      

        ,    

   . 

       ,   , 

,  2 ,     4 ,   

 2 ,  4    2 . 

      ,   

 ,     ,    ,    

   ,      . 
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         « »   

,       str.split()  

  : | , | ,…, | . 

       , 

        « »  

  «   »,      

,        « ». 

 

2.6.5   

 

  « »    «   

»,      «  », 

   2.14. 

 

 

 2.14 –   «  » 
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 «   », «    », 

«    », «     

», « »     

 .       

        

    2.15.  

 

 2.15 –    
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  ,   ,    

  . 

,      , 

     : 

 

#         

for head in headers: 

    self.create_combo_box_el(self.contract_ui.comboBox_manager_cpui, head[0], 

                             str(head[2]) + " | " + str(head[1])) 

#        

#         « »  « » 

    if  " " in str(head[2]).lower() and " " in str(head[2]).lower(): 

#         

#   

        self.contract_ui.comboBox_manager_cpui.setCurrentIndex( 

            self.contract_ui.comboBox_manager_cpui.findData(head[0])) 

 
  ,    

      ,  

   . 

,        

, ,     2.15,   

   ,     ,  

   . 

    «   »,  

 4    ,    

. 

,   : 

1. №   ;  

2. №   ; 
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3. №   ; 

4. №        

. 

 

2.6.6        –   

 

         

  ,     –  .  

         , 

      , 

         .   

        , 

   2.16. 

 

 2.16 –    
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     , 

   2.16,     , 

    –  ,  Mail.ru,     

    .    

 ,   ,     – 

      .      

,   ,  : ,     

,       

,      . 

        , 

      ,      

   5 ,        

    ,      ,   

      . 

 

2.7    «      
–  » 

 

          – 

 . 

     : 

1.   ,     15  

. 

2.        . 

3.          

 48 . 

4.          

 20 . 

5.  ,          

      10 . 
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      IT- . 

     SQLite,      

      . 

      Python.    

  ,      . 

    Python   IDE PyCharm,  

    ,   

,         

  GitHub.  

    12 ,    

,    - . 

 

3       
     –   

 

      –    

        

 .       , 

        

  [10]. 

  : 

–   ,    – 3 ; 

–   – 15 ; 

–  – 5 ; 

–  – 2 ; 

–      – 5 . 
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3.1      
 

 

         

   (Total Cost of Ownership – .   

  .   ).  , 

       

,   .   2   

 : 

 

 = DE + IC1 + IC2, (2) 

 

 DE (direct expenses) –  ; 

IC1, IC2 (indirect costs) –      . 

 

3.2   

 

  –  ,   

 . 

   ,   

    

 

 =  +  +  +  +  +  + , (3) 

 

  –    ; 

 –     ; 

 –     ,   - ; 

 –        

 ; 

 –     ; 
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 –    ; 

 –    . 

 

 = 0 .       

          

     . 

 = 0 .  ,       

  -   . 

 = 0 .  ,    

    . 

 = 0 .         

. 

 

     

    

 

 =  +  +  + , (4) 

 

   –     ; 

 –   ,    

; 

 –       

; 

 –      ,  

     1-5%     

,     5%,   

   ,  , 

.  

       

  python- ,     : 
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1)         

    ; 

2)       

  ; 

     1 ,      

  . 

       

   . 

 (   )      

  30,2%    –    

 . 

        

   12793   60%,     

  ,        

30%,     60%.      

 ,   30,2%.    

   22  [1, 16]. 

       

: 
 

 = 20468 * 1,302 = 26650,38 ,  

 

 3.1 –     

   ,  
 12793 

  3837 
  3837 

 (13%) 2660 
 20468 
 

      

  . 
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      ,  

    3.2. 

 

 3.2 –    

  
 

  
   

  

  

PyCharm Community Free, open-source  
PyInstaller Free (GNU GPL)  
Python Free (Python Software 

Foundation License) 
 

PyQt5 Free (GPL v3)  
 

,   = 0 . 

 

        

( )       

   PyCharm Community  Microsoft 

Windows 10 home,    3.3. 

 

 3.3 –     

  
 

PyCharm Professional 
Edition 

Microsoft Windows 10 
home 64 

  
 

64-   Microsoft 
Windows 10, 8, 7 (SP1) 

 1 + 

  8 . 2   
 

2,5 .    
 

32     
 

  
1024 768  

  
800 600  

Python 3.5+  Direct 9+ 
 

    ,    

3.4      . 
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 3.4 –    

 
 

 

  
 

 
, 

 

 
, 
 

 
 
, 

 
3.4.1  AMD A8-9600 OEM 1 3599 5 
3.4.2   GIGABYTE 

GA-A320M-H 
1 3799 5 

3.4.3   Hynix 4  2 1799 5 
3.4.4    

DEEPCOOL ice Edge Mini FS 
V2.0 

1 999 5 

3.4.5 120  SSD-  A-Data 
SU650 

1 1799 5 

3.4.6  DEXP DC-201M 
 

1 1599 5 

3.4.7   Aerocool VX 
PLUS 400W 

1 1999 5 

3.4.8  FinePower SATA - 
SATA 

1 120 5 

3.4.9  Steel 1 199 2 
3.4.10  LG 24MK430H 1 8199 5 
3.4.11 HDMI – HDMI  1 0 (   

 
 

) 

5 

3.4.12  Defender HB-420 1 399 1 
3.4.13   Jet.A OM-

U54  
1 450 1 

  1 24960  
 

      

 . 

       

    

 

 = (1 /  ) * 100%. (5) 

 

       

       

 

 =  * . (6) 
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,        

    
 

 = ( 1 + 2 +… N) / 12 *   (7) 

  3.5    . 
 

 3.5 –    

 
 

 

 
, 

 

 
, 
 

 
 
, 

 

 
 

  
(5),  

 
  

 (6), 
 

3.4.1 1 3599 5 5 719,8 
3.4.2 1 3799 5 10 759,8 
3.4.3 2 1799 5 10 359,8 
3.4.4 1 999 5 20 199,8 
3.4.5 1 1799 5 20 359,8 
3.4.6 1 1599 5 5 319,8 
3.4.7 1 1999 5 20 399,8 
3.4.8 1 120 5 10 24 
3.4.9 1 199 2 50 99,5 
3.4.10 1 8199 5 10 1639,8 
3.4.11 1 0 5 10 0 
3.4.12 1 399 1 100 399 
3.4.13 1 450 1 100 450 

 24960  
 

   (7) = 477,58 . 

 

    3.5 ,   = 477,58 ,  

,  = 477,58 . 

     . 

 

 = (26651 + 477,58) * 0,05 = 1357 . 

 

       

 «ARMsCPUI»  ,   (4): 
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 = 26651 + 0 + 477,58 + 1357 = 28485 . 

 

        3.1. 

 

 3.1 –     

 

   ,  ,    

        . 

 = 600 * 1,302 = 781,2 .    

        . 

 = 300 * 1,302 = 390,6 .    

          . 

 

  (3),  = 28485 + 781,2 + 390,6 = 29657 . 
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3.3   

 

  –   , 

     

 .    ,  

  ,      

,    1       

 

 =  +  +  +  +  + , (8) 

 

  –   ,   

 ; 

 –  ; 

 –    ; 

 – ,     ; 

 –    ; 

 –  . 

 

     1  : 

20468  * 1,302 * 12  = 319805 . 

        

30%  .      

 8 ,   6   25%  . 

 

 = 319805  * 0,75 = 239854 . 

 

     ,   = 0 . 

      , 

        , 

  = 0 . 
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         , 

  = 0 . 

      ,   

      .     

 = 0 . 

   3%    

 ,   : 

 

239854 + 0 + 0 = 239854 . 

 = 239854 * 3% = 7196 . 

 

   : 

 

 = 239854 + 0 + 0 + 7196 = 247050 . 

 

      3.2. 
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 3.2 –     

 

3.4    .   (Total Cost of 

Ownership) 

 

    : 

 

DE = DE1 + DE2 + DE3 + DE4 + DE5 + DE6 + DE7 + DE8, (9) 

  

 DE1 –  ; 

 DE2 –    ; 

DE3 –       ; 

DE4 –       ; 

DE5 –   ; 

DE6 –  ; 

DE7 –    ; 
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DE8 –   . 

      ,  DE1 =29657 

. 

DE2 =  =239854 . 

DE3 =  +  = 0 + 0 = 0 . 

        

,  DE4 = 0 . 

   , , DE5 = 0 . 

    ,    

 0, DE6 = 0 . 

     ,  DE7 = 0 . 

     5%     

  :  

 

DE8 = (29657 + 239854) * 5% = 13476 . 

 

  (9) DE = 282987 ,    3.6. 

 

 3.6 –   

   ,  
  29657 

    239854 
      

 
0 

     
  

0 

   0 
  0 

    0 
   13476 

: 282987 
 

IC1, IC2 (indirect costs) –       

 ,         , 

,     . 
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  (2): 

 

 = 282987 + 0 + 0 = 282987 . 

 

3.5    

 

  IT-        

.  ,    ,     : 

1)   –    ,    

     .   

   -    

. :      

; 

2) ,     –   

     ,      

   ,       

,        .   

  ,       

,      . :    

 ,    ,    

    . 

     3.7. 

 

 3.7 –    

№      
 

 

 
 

 
 

  
 

1  
 

 
  

 

    
 

 
 

2 ,  
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   .    

    . 

 

3.6      
     –   

 

3.6.1    – .   
  

 

       

« ». 

      –  

. 

      

. 

    ,      

     .       

  29657 ,    ,   

    . 

      ,     

        20%   . 

,      35588 

. 

 .      

 ,      .  

 ,      

,         

       . 
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 .       

         25%.  

     .  

 

3.6.2     

 

 ё        

   .  

   ( )    

: 

 

 =                    (10) 

 

     –  ;    –      - 

 ;    –  ;    –   ;    –   ;    –     ; 

  3.8       

  .  

 

 3.8 –        

       1 2   1 1,5   1 2,5   1 1   1 2   1 1 
 2 9,5 
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 ,    ,    

    -    

   . 

  -      

: 

 

,k   (11) 

 
    –        

  . 

 
k  = 9,5 / 2 = 4,25. 

    , ,      

  . 

       

   -     (       ), 

   :  

 

,i iI b X  (12) 

 
 bi –   i-  ; 

Xi –   ,   

    . 

       .  

 3.9    -  . 
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 3.9 –     

  
 
, bi 

,Xi 
 

 
 

 
   

( ) 0,2 4 3 

  
(  ) 0,1 2 2 

  0,3 4 3 
  0,3 5 2 

   0,1 3 3 
     3,6 2,6 

 

        : 

 

.
I

k
I

  (13) 

 
   : 

 

kt = 3,6 / 2,6 = 1,38. 

 

       

  ,      , 

 : 

 

,i i iE    (14) 

 

 Ci -     i-   , .; 

i -  ,    ; 

E  -    . 

           

   319805    (26651   ). 

       (14) : 
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 = 319805 + 0,33 * 0 = 319805 . 

 

     (14) : 
 

 = 239854 + 0,33 * 29657 = 249641 . 
 

      

   

 

 = (  * kt - ) * V, (15) 

 
 ,  –     ,   

       

, .; 

kt –  -  ; 

V–  ,     . 

  (15): 

 

 = 191690 . 

 

        

   

 

 =  / , (16) 

 

  –     , .; 

 –  , . 

 

  (16):  = 29657 / 191690 = 0,15 . 
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 ,     2 . 

     

    : 

 

= 1 /  (17) 

 

     

   (17):  

 

= 6,67 

 

  > ,       

 ,        

  ,     .  

 3.10      

   . 

 

 3.10 –      

  
   , . 29657 

  , . 239854 
 , . 191690 

   6,67 
 , . 2 

 

           

     . 

 

3.7     

 

 ё       

 : 
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 ё   (  ).    

  –       = 29657 

. 

 ё        

  = 28485 . 

      = 247050 . 

 ё      – 6,67. 

    – 2 . 

   .      

         

 . 
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 .    :  

     –  . 

    ,    

 .  

   . 

   . 

   . 

      , 

 ,   . 

       

  ,    

 . 

        

  ,  ,     

 ,    . 

  15  ,    

    ,       

     48 ,      

,    10  ,      

     20 ,   

        10     

.    7 ,     4 

,   . 

       

  ,  ,  

   ,   ,   

 . 
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   ,     

 ,  ,  ,  

   –  ,     , 

    –     . 
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1.  –   .  

: "       

 " [  ]:  

      

 (    01.03.2021). –  : 

http://www.consultant.ru/document/cons_doc_LAW_291114/. 

2.   QA evolution —   

[  ]:    

. –  : https://qaevolution.ru/zhiznennyj-cikl-

programmnogo-obespecheniya/. 

3.    —   

[  ]: IDEF3. –  : 

https://ru.wikipedia.org/wiki/IDEF3. 

4.    —   

[  ]:   . –  

: https://ru.wikipedia.org/wiki/ _ _ . 

5.    —   

[  ]:  . –  : 

https://ru.wikipedia.org/wiki/ _ . 

6.    —   

[  ]:   . –  : 

https://ru.wikipedia.org/wiki/ _ _ . 

7.     Microsoft [  

]:     Windows 10. – 

https://www.microsoft.com/ru-ru/windows/windows-10-specifications#primaryR2. 

8.     RuCore.NET 

[  ]: Python SQLite – https://rucore.net/p/archives/9870. 
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9.     it-black.ru [  

]: IDE PyCharm. –  : https://it-black.ru/ide-pycharm/. 

10.      – 

   [  ]:  8: 

 -   BPwin (  2) – 

https://intuit.ru/studies/courses/2195/55/lecture/1632?page=2. 

11.      [  ]: 

     . –  : 

https://dic.academic.ru/dic.nsf/ruwiki/1324196. 

12. .  —    

[  ]:      IDE. 

–  : https://studopedia.net/4_34511_obosnovanie-vibora-yazika-

programmirovaniya-i-IDE.html. 

13.    –   [  

]:    –  . –  : http://khti.sfu-

kras.ru/institute/. 

14.    –   [  

]:        

  –    «   

». –  : http://khti.sfu-

kras.ru/documents/ / %20 %20 .pdf. 

15.    –   [  

]:    . –  : http://khti.sfu-

kras.ru/institute/struktura/tsentr-podgotovki-yunogo-inzhenera/. 

16.     -  

 [  ]:    

      5  2019 , . . – 

 : http://docs.cntd.ru/document/553222314. 
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 ,   , 

( , , ) 
 ,     6, 7, 8, 9    27.07.2006 № 152-

 «   »       
    «   

»      –    
«   »,   
 1.           

          –       
  ,  ,   ,  

   ,   
 ,        

            
  __________________________________________________________: 

 , , ; 
 ; 
    , ,    ; 
    ,  ,   ; 
   ; 
    ; 
    /  . 

         ( )  
  ( ),       

      ,  , , 
, , ,  ( , ), , 

, , , ,   ,  
  ( , , ). 

           
       . 

           
   -      ____    . 

  ( )          
. 

 ,   ( )     27.07.2006 № 152-  «  
 »,      ,     
     ,      
          . 

 
: 

. . .    

: -    
 :  

 9955   959595  
      

______________________________________  
  01.01.2002 .  

__________________/____________________ 
 ( )   ( . . )  
 

«_____»__________________20__ . 

 
: 

   
   

 «   
» 

   –  
  «   

» 
: , 655017,  , 

. . . , 27 (  " ") 
: (8-3902) 22-53-55 
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 № __________ 

      
      

 
.                                    «     »           ___ 20__ . 

 
      

 «   » (    "   
"),      № 2251,   

        04  2016 ., ( )  90 01 № 
0009304,        № 2957, 

          19  2018 .  19 
 2024 .,  90 01 № 0003102,       - 
   "   " (  -  )  

 ,       -  , 
 № 497  24.12.2020 .,    « »,   ,  

  
   ,  (- , - )   « », 

   ,  
 ,  (- )   « »,   ,   

   : 
1.   

1.1.   ,       
         

 «     ».   :    - 56 
 (28 ),    - 56  (28 ),    - 56 
 (28 ). 

1.2.          
 . 

1.3.        :           
   . , . , 27      
   : 4 . 
      01.06.2021 .,     

01.02.2022 .   –      . 
         1.4            

,      .  
 
 

    
2.1.        , 

         .  
2.2.        

   .        
    ,      

 ,     ,   
 .  

2.3.  : 
    ; 
  ,  ;     
     ; 
  ,       . 
2.4.       ,    

  . 
2.5.    ,    

. 
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2.6.            , 
   ,  ,     10 

       . 
2.7.     ,     

           
 . 2.3.  ,         

. 2.4.  . 
2.8.     , ,  
,       10    .  

         
,   ,      
. 

 
3.     

3.1.      :  
3.2.      : . 
3.3.     ,   . 3.2.  ,  

 : 100 %  ,     ,   
   30 %           

,             2021 .         
.  

3.4.         
 . 

    
4.  ,      

4.1.           . 
4.2.          

  .         
. 

4.3.       
  . 

4.4.     .2.3, .2.4, .3.2, .3.3     
,       . 

 
5.   

5.1.         
    ,     

 . 
5.2.      ,      

   ,    (   
),      : 

)    ; 
)       ; 
)          

      . 
5.3.          

 ,         
   .       , 

          
     . 

5.4.         (  
  ( )       ( )   

   )        
  ,       ,     

: 
)    ,      

       ( )    
 ; 



80 
 

)            
     ; 

)      ; 
)  . 

5.5.      ,      
    ( )     ,    

     . 
5.6.           

  : 
)   ,   15 ,    

 ; 
)      (   

)        
(   )    ; 

)       –  ,    
      –  ; 

)        10 ( ) 
 ,      (  ); 

)        
    ( ) ; 

)        20 ( )  
. 

6.  
6.1      «  »  
    ,     

      ,     
 /     ,    

   , ,    ,  
,       ,   
 ,      
,    ,  - , 

 ,    ,   
   . 

6.2     10       
          ,  

       .   ,  
           
     ,    

/         
         

,          
      ,  ,  

      ,   
        

,          
       . 

6.3         
( )     ,     

. 
6.4     ,   

   ,      
6.5     «   » 
      ,  

  -          
 .     

   ,      
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   -   .  

6.6      ,    
         

       
 ,      , 

   . 
7.   

7.1.  ,    ,   .  
      ,       

. 
7.2.      ,    ,   

   . 
8.     

 
 

       
 

  «   
» 

660041, .  .  79 
 

 
 –   

 
655017, . , . , .27 

: 8(3902)22-53-55 
 

 : 
 2463011853 /  190102001 
: -    ( )  

" - " .  
/   40503810900340000005 
/  30101810100000000877 

 040407877 
 

  –   
 
___________________________ . .  
                         . . 
 

   
 
_______________________ . .  
 
 
 
 
 

: 
 

.                                    . .  
  

        
 

 
   

:  -    
  79009009090 

    : 
 9955   959595 

   :     
 

 01.01.2002 . 
 

 ____________ 
 
__________________ /____________________/ 

      ( )                                    ( . . .) 
 

 
 

   
:  -    

  79009009090 
    : 

 9955   959595 
   :     

 
 01.01.2012 . 
 

 
__________________ /____________________/ 

      ( )                                    ( . . .) 
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 :  -  
 

  _________________ 
. _____________________ 
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:    

 : 18.01.1999 

:  

 : -    

: 79009009090 

 : 79009009090 

E-mail: my_mail@mail.ru 

E-mail : pochta_predstavitel@mail.ru 

 :  -   

 : 9955 959595 

 :     01.01.2012 

  / :    

   / : 9955 959595 

 :     01.01.2002 

 :    - 56  (28 ),   

 - 56  (28 ),    - 56  (28 

). 
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4-5  

№ 
\  

 

1 
 

3 
 

8 
 

10
 

 

15
 

 

17
 

 

22
 

 

24
 

 

29
 

 

1 
 

6 
 

8 
 

13
 

 

15
 

 

20
 

 

22
 

 

27
 

 

29
 

 

3 
 

5 
 

10
 

 

12
 

 

17
 

 

19
 

 

24
 

 

26
 

 

31
 

 

2 
 

1.                                

2.                                

3.                                

4. 
  

 
                            

5.                                

6.                                

7.                                

8.                                
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: 
  

  –   

  
  . .  

  
«19»  2021 . 

  
  

 

      

«          
» (11 ) 

(  01.06.2021 .  01.02.2022 .) 

  

    
  

, % 

, 
. 

      403200,00 
  ,    : 100,00 403200,00 

  

   
 -  

    
    

65,10 262483,20 

    5,00 20160,00 
    18,00 72576,00 
    11,90 47980,80 

  

.  . .  

    

:   

.  . .  

    

.  . .  
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 , . 
  

 
, . 

  
 , 

. 
 10080 10 100800,00 

 10080 10 100800,00 
 10080 10 100800,00 

 10080 10 100800,00 
     403200,00 

  

    

   

. 
, 

. 

, 
 

 1 
., . , .   

 , % 

, 
. , . 

                 
 . .  112 112 450 50400,00 30,2 15220,80 65620,80 
 . .  112 112 450 50400,00 30,2 15220,80 65620,80 
 . .  112 112 450 50400,00 30,2 15220,80 65620,80 
 . .  112 112 450 50400,00 30,2 15220,80 65620,80 

          201600,00   60883,20 262483,20 

  

.  . .  

:   

.  . .  
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   -   

 . . 

.    . . 
  

  

  

19.06.2021 . 
  

  

       «   

  »    01.06.2021 .  01.02.2022 . ,    

 4-5,    : 
  

1.    ( ); 
2.    ( , ); 
3.    ( ); 
4.    ( ); 
5.    ( , , ); 
6.    ( , ); 
7.    ( , ); 
8.    ( ); 
9.    ( , , ). 

  
  
  
  

.                                                                    . .  
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 . . 

.   

 –   

 . . 
  

  

  
19.06.2021 . 

  
        (https://e.sfu-

kras.ru)       –  

    19.06.2021: 

  
  

1.    ( ); 

2.    ( , ); 

3.    ( ); 

4.    ( ); 

5.    ( , , ); 

6.    ( , ); 

7.    ( , ); 

8.    ( ); 

9.    ( , , ). 
  
  
  

.   
 –   

. .   
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: 2-1: 

1.    ( , ). 
  

: 3-2: 

1.    ( , ); 

2.    ( ). 
  

: 4-5: 

1.    ( ); 
2.    ( , ); 
3.    ( ); 
4.    ( ); 
5.    ( , , ); 

6.    ( , ); 

7.    ( , ); 

8.    ( ); 
9.    ( , , ). 
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М н   р    н        р   н я  

р н     р  нн     н  н   р    н  чр н  

     р   н я 

«  Н  Н » 

 Н Ч  Н  – 

  АО  О « р  р н  н р   » 

  

 

  №   
  

  

                                               .  

  
«       

  » 

  
: 

  
1.     01.06.2021  01.02.2022   4-   

   «     » 
(  4-5)  ,     

  : 
  
  
  

1.    ( ); 
2.    ( , ); 
3.    ( ); 
4.    ( ); 
5.    ( , , ); 
6.    ( , ); 
7.    ( , ); 
8.    ( ); 
9.    ( , , ). 

  
  

2. .   . .     
   . 

  
3.       .   . . 

  
  
  
  

    . .  
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 № _______  _______ 20____ . 

  
.        . .  

 ,  

        

    ,  

  

.        . .  

 ,  

        

    ,  
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     . 

        

        . 

   . 

 

 16 . 

 

    . 

 

 

 

«____» ____________ 2021 . 

 

____________________    
           

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 


