
  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

5/26   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

, 2025 



2 
 

 

. 3 
 ......................................................................................................................... 3 

 ................................................................................................. 4 
 ............................................. 9 

 .... 10 
 ....................................... 12 

 .................................................................................................. 14 
15 

 ................................................................................................................................ 15 
 ................................................................................................................................ 17 
 ................................................................................................................................ 18 
 ................................................................................................................................ 19 
 ................................................................................................................................ 20 
 ................................................................................................................................ 21 
 ................................................................................................................................ 21 

 5/26 
.. 23 

2.1.  ...................................................................................................................... 23 
 ............................................................................................................................... 35 

 .................................................................................................................................... 44 
 .................................................................................................................................. 53 

 ............................................................................................................................. 58 
 .................................................................. 120 

 ...................................................................................................................... 127 
 .................................................................................................................................... 136 

 ................................................................................................................... 140 
 ..................................................................................................................... 153 

 ............................................................................................................................ 173 
 ........................................................................................................................... 177 

 ...................................................................................................................... 181 
 ................................................................................................................... 194 

............................................................................ 197 
 ...................................................................................................................................... 208 

 ......................................................................................................................... 216 
) ................................................................................................................. 220 

 ................................................................................................................................... 248 
 ............................................................................................................ 280 

 ................................................................................................................ 286 
 ..................................................................................................................................... 295 

 ................................................................................................................................ 312 
 ............................................................................................................................. 319 

 



3 
 

 

1.1. 

 

  

  

 

 

  

 

 

 

 

  

  

 

1.3. 

 

1.4.   

-

-

 

 



4 
 

- -

-

-

 

1.5. -

 

 

 

 

 

 

 

 

   

 

 

 

 

  

 

 

 

2.1. 

 

2.2. 

-



5 
 

2.3.

 

 

 

 

 

 

 

2.4. 

 

2.5. 

 

 

2.6.  -

 

2.7.  -

 

-  

-  



6 
 

2.8. 

 

-

 

2.9. 

-

 

2.10. 

 

2.11. 

 

2.12. 

  

2.13. 

 

 

  

 

 



7 
 

 

 

 

 

 

 

 

 

2.18. 

 

 

  

   

  

  

  

  

 

 



8 
 

  

 

 

2.19. 

 

 

 

 - - -

 

 

  

  

 

 

2.20. 

 

 

 



9 
 

3.1. 

 

3.2. 

 

 

 

 

 

 

3.3. 

. 

3.4. 

-01, 10-01, 11-01), 

 

3.5. 

 

3.6. 

 

3.7. 



10 
 

3.8. 

-01_1, 10- -

 

-

 

3.9. 

 

3.10.  

 

3.11. 

 

 

 

4.1. 



11 
 

-  

- -  

4.2. 

 

4.3. 

 

4.4. 

 

4.5. 

-

  

 

  

  

  

  

  

  

  

4.6. 



12 
 

 

4.7. 

- 

-

 

4.8. 

 

4.9. 

 

 

 

5.1. 

 

 

5.2. 

 



13 
 

 

5.3. 

 

5.4. 

 

5.5. 

 

5.6. 

 

5.7. 

 

5.8.  

  

 

 

  

5.9. 

 

5.10. 

 

5.11. 

 

5.12. 

 

5.13. 

 



14 
 

5.14.

  

  

5.15. 

 

 

 

6.1. 

 

 

6.2. 

 

6.3. 

 

 

-

 



15 
 

 

1

  
 

 
 
 

________________________________________________________________________________ 
 

 
________________________________________________________________________________
________________________________________________________________________________ 

 
 

________________________________________________________________________________ 
 

 
 

 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
 
 

 
   

 
 

 
 
__________________________________________________ 

 
__________________________________________________ 
__________________________________________________ 
__________________________________________________ 

 
________________________ 

 
 
  



16 
 

2

 

 
 
 

________________________________________________________________________________ 
 

________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________ 

 
 

________________________________________________________________________________ 
 

____________________________________________________________ 
 

 
________________________________________________________________________________
________________________________________________________________________________
________________________________________________________________________________ 
 
 

 
 
__________________________________________________ 

) 
__________________________________________________ 
__________________________________________________ 
__________________________________________________ 

) 
________________________ 

 
 
 

. 
 
 

 
                ________________ 

                                                                           
 

___                  ________________ 
                                                                    

 
  



17 
 

3

________________ 

 

____________________________________________________ 

 ___________________________________________________ 

____________________________________________________ 

 

____________________________________________________ 

____________________________________________________ 

 

 

 

 

,  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

_________________                                                                                        ___________________ 

                                    



18 
 

4
 

 

 
 

________________________________________________________________________________ 
 

________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________ 

 
__________________________________________ 

________________________________________________________________________________ 
(  

____________________________________________________________ 
 

 __________________________________________ 
 

: 
________________________________________________________________________________ 
________________________________________________________________________________ 
 

 
________________________________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________ 
 

 
 

______ 
________________________________________________________________________________ 
________________________________________________________________________________ 

__ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

 
 

___________________________________
    

 
 

 
____________________________________   ____________________________ 
                       

 
 

___________________________________________ 
 

 

  __________________________________ 
                            

___________________________________________ 
 

  __________________________________ 
                            



19 
 

5

 
 

 

6 
 

  
 

   
_______________________________________.  

 
 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________
________________________________________________________________________________ 

 
  

           ____  
 ____  

 
 

  
 
 
 

                ________________ 
                                                                           

 
      ________________ 

                                                                    
 

 

  



20 
 

6

 
 

5/26   
   

 
________________________________________________ 

 
 

 

 

 

 

 

  

 

 / 

 / 

 

1 2 3 4 5 7 8 

 

1       

2       

 

1       

2       

 

1       

2       

 

                                                                             

 



21 
 

7
 

 
 

 
  

 
-  

   
 

  
 

  
  

 
  

  
-  

  
 

  
 

  
 _______; 

 
  _

  
 

 
 

 

 

   
 

    
 

    
 

    
 
 

 
                                                                    



22 
 

8

 
 

 
   

 
________________________________________________ 

 
 

   

 

  

  / 

 /  

1 2 3 4 5 7 

 

1      

2      

 

1      

2      

 

1      

2      

___________________________                        ________________ 

                                                       

 

  



 

220 
 

) 

-

 

 

 

  

 

cpmkTECHNOLOGY@yandex.ru 

-   

 

-  

 

2  

 

I  

II  III  

 

2.3.  

 

-

 

2.5.  



 

221 
 

 

    

  120  

  120  

  120  

 

 

 

  

 

 

-

 

 

 

 

2.8. 

 

 

 

 



 

222 
 

 

 

 

  180 

-  

  

10-  

 

 

 D-

-  

 

 

  

-

 



 

223 
 

 

  

  

 -  

  

   

  

  

 

 

  

  

 

 

  

   

 

-

 

 PDF  

  

  

 

 

  



 

224 
 

 

 

3. 

 

 

   11 

- -

 

 

4.   

 

.  

 

 

 

-

 

-



 

225 
 

 

 

 

 

 

 

 

  

 

 



 

226 
 

 

 

 

 

 

 

 

 

 

 

  100 

 

  

  

  

 

4.8. 

. 

 

 

 



 

227 
 

5.  

 

 

 

 

 

 

 

-

 

-

-

 

 

8. -

 

-

. 



 

228 
 

 -

 

  -  

1.   

2.   

3   

4   

5   

6   

 

 

 

-  

-

D-

 

 

 

-



 

229 
 

 

 

 

-

 

 

 

 

-

. 

-  

  

-

 

 

-

 

   



 

230 
 

 -

 

   
 

 
-  

1. -

 

 

2.  1 
3.  1 
4. -  1 
5.  1 

-  
6.   1 
7.   
8. 

Orca), 
 

1 

9.   
10. 

 
 

11.   
12. 

 
 

13.  1 
14.  2 
15.  1 

 
16. Blender, 

 

 

1 

 

 

  
-  

-  
 

  
17.  1 
18.  1 
19.  1 
20. -  1 
21.  1 
22.   
23.  1 
24.   



 

231 
 

   
25.   

 
26. 

 
https://www.nanocad.ru/products/platforma/download/ 

1 

27.   
28.   

  

29.  1 
30.  1 
31.  

-   
-1 

- - 1 
32. -    - -2  
33. 2  3 

 
3 

34.  1 
35. 

-  
1 

36.  1 
37.  1 

  
38. 

 
 

39. 
 

1 

40.  1 
41.  3-5 
42.  1 
43.  1 
44.  1 
45.   
46.  1 
47.  1 
48. 

 
1 

49.  1 
50.  1 
51. -

 
1 

52.  
 

53.   
54. -

 
 

-
 

55. 
ner 

 

1 

56. 1 



 

232 
 

   
 

57. 
 

 

58. 
 

1 

59.  1 
60.  3-5 
61.  1 
62.  1 
  1 
63.   
64. 

 
1 

65.  1 
66.   
67. 

 
 

68.  1 
69.  1 
70. -  

 
1 

71.  
 

72.   
73. -

 
 

 
 

74.  1 
75.  1 
76.  1 
77.  1 
78.  1 
79. 

 
1 

80.  1 
81. 

 
1 

82.   
83.   
84.  1 
85.  1 
86.  2 
87.  1 
88.  1 
89.  1 
90. -  1 
91.   
92.  1  
93.   

 



 

233 
 

   
94.  1 
95.  1 
96.  1 
97.  1 
98.  1 
99.  2 
100.  1 
101.  1 
102.  1 
103.  1 
104.  1 
105. 

 
1 

106. 
 

1 

107.   
108.   
109.   
110. -  1 
111.  1 
112.   
113.   
114.   

 
115. -

 
1 

116.  1 
117.  1 
118. -  1 
119.   
120.  1 
121.  1 
122.  1 
123.  1 
124.  1 
125.  1 
126.  1 
127.  1 
128.  1 
129.  1 
130. 

 
1 

131.   
132.  1 

 
133. - -

 
1 

134.  1 
135.  1 
136. -  1 



 

234 
 

   
137. 

 
1 

138.  1 
139. 

 
1 

140. 
 

 

141.   
142.  1 
143.   
144.   

 
145. 

-3D.  
-3D 

-

 

1 

146. 
 

1 

147.  
 

 
 -

 
 

(JGA25-

 
 

 
 

 
 

 
 

; 
 -

 

1 

148.  1 
149.  

 -
 .; 
 -

  

1 

150.  
  .; 

1 



 

235 
 

   
  .; 
  .; 
  .; 
   

151.  
 

  
 

  

1 

152.  
 

 .; 
 USB-
  

1 

153. 
 

1 

154.  2 
 

155. CFD FlowVision, 
KompasFlow

 

1 

156. FlowVision, KompasFlow -

Polygon, Slic3r, Orca
 

1 

157. 
 

1 

158.  1 
159.  1 
160. 

 
 

161.   
 

1 

162.  1 
163.  1 

 

  

- 

-

 

 

-  



 

236 
 

 

 

 

 

-

 

 

-

 

 

3

 

 

  



 

237 
 

 

 
 

   
 

 
 

 

1  8  

1.1 -2017)                                                        
  0) 

1 
 

1.2  3  
1.2.1 

  0) 
0/0,5 

 

1.2.2  
  0)  

0/0,5 
 

1.2.3 
  0) 

0/0,5 
 

1.2.4 

  0) 
0/0,5 

 

1.2.5 

 
 -  0) 

0/0,5/1 

 

1.3  2  
1.3.1  

 

 
 

 
 

                                   0) 

0/1 

 

1.3.2 

 
                     0,5  0) 

0/0,5/1 

 

1.4  2  
1.4.1 

 
                                    0) 

0/0,5/1 
 

1.4.2  

 
   0) 

0/0,5/1 

 

 

 
 

2  18  

2.1 

 
   0) 

0/2/4 

 



 

238 
 

   
2.2 

(
 

  0) 

0-4 

 

2.3  
  

 0) 
0/2/4 

 

2.4 

  
 

0-3 

 

2.5 
-

 
                                                        

0-3  

 

 

 
 

 

3  9  

3.1 

 
                                                          ( ) 

0/1/2 

 

3.2  
- 

 
 - 

 
- 
( ) 

0-3 

 

3.3   
                                                                         ( ) 

0/0,5/1 
 

3.4 
) 0/1/2 

 

3.5 
 

   0) 
0/1 

 

  35  

 
 

   

 
 

1  8  

1.1 -2017) 0-1  

1.2  0-3  
1.3  0-2  
1.4  0-2  

 
 
 
 

2  18  

2.1  0-4  

2.2 
 

0-4 
 

2.3  0-4  



 

239 
 

   

2.4 
 

0-3 
 

2.5  0-3   

 
3  9  

3.1  0-2  
3.2  0-3  
3.3  0-1  

3.4 
 

0-3 
 

  35  

 
 

 
     

  8  

1.1 
7.32-2017) 

1,5  

1.1.1    
-  
-  
-  
-  
-  
-  
-  

0,2  

1.1.2    
- 

 
-  
- 

 

0,2  

1.1.3    
-  
-  
-  
-  
-  
-  
-  
-  

0,3  

1.1.4  
 

- - - 
-  

- Times New Roman - - 
- 1,5; 

-  

0,3  

1.1.5   
-  
-   
- 

 

0,3  



 

240 
 

     
- -  
- -

 
1.1.6  

 
0,2  

1.2 -  2  

1.2.1  . 
: 

-   
-   0,25  

0/ 
/0,25/ 
/0,5 

 

1.2.2      : 
- -

 
 

- 
  0,25  

0/ 
/0,25/ 
/0,5 

 

1.2.3  : 
-   

  
-  

  0,25  

0/ 
/0,25/ 
/0,5 

 

1.2.4  .  
: 

- 

  
- 

 
 0,25  

0/ 
/0,25/ 
/0,5 

 

1.3 -  2,5  

1.3.1  
: 

- 
  

- 
  

-   
-   

0/ 
/0,25/ 
/0,5/ 
/0,75/ 

/1 

 

1.3.2  
: 

-  

 
 

- 
  0,25  

- 
   0,25  

- 
  0,25  

0/ 
/0,25/ 
/0,5/ 
/0,75/ 

/1 

 

1.3.3  : 
- D  

0,25  

0/ 
/0,25/ 
/0,5 

 



 

241 
 

     
- 

  

1.4  2  

1.4.1  - : 
- 

  0,25  
- 

  

0/ 
/0,25/ 
/0,5 

 

1.4.2   : 
- 

 -  
0,25  

- 

  

0/ 
/0,25/ 
/0,5 

 

1.4.3  : 
-  

 0,25  
-  

  

0/ 
/0,25/ 
/0,5 

 

1.4.4  . 
:  

- 
  0,25  

- 
 0,25 

 

 

0/ 
/0,25/ 
/0,5 

 

 18  
2.1  : 

- 
  

-   
-  1 

 

 
0/1/2/3 

 

 

2.2  : 
-  1 

 
-   
-  1 

 

 
0/1/2/3 

 

 

2.3  : 
-   
-   
-   

 
0/1/2/3 

 

 

2.4  : 
-   

  



 

242 
 

     
-   
-  1 

 

0/1/2/3 
 

2.5  : 
- 

10   
- 

  
- 

  

 
0/1/2/3 

 

 

2.6  .  
-  ; 
- 

  
- 

  
- 

11)   

 
0/1/2/3 

 

 

 9  

3.1  4,5  

3.1.1  
: 

-    
-  

   
-  -

   
- , 

   

 
0/ 

/0,25/ 
/0,5/ 

/1 

 

3.1.2  : 
-  

  
-  

  0,25 
 

-  
  0,5 

 
-  

 
  1 

 

 
0/ 

/0,25/ 
/0,5/ 

/1 

 

3.1.3  : 
- 

 

 
0/ 

/0,25/ 

 

                                                           
10 

  
11  



 

243 
 

     
  

- 
  

- 
   

- 
   

/0,5/ 
/1 

3.1.4    
-   
-   
- 

  

 
0/ 

/0,25/ 
/0,5 

 

3.1.5    
 

 : 
-   
-  

  
-  

  

 
0/ 

/0,5/ 
/1 

 

3.2  4,5  

3.2.1  : 
-  

  
-  

-   
-    0,5 

 
- 

   

 
0/ 

/0,25/ 
/0,5/ 

/1 

 

3.2.2  
: 

- 
  

-  
 0,25 

 
-  

  
  0,5  

 
0/ 

/0,25/ 
/0,5 

 

3.2.3  : 
- 

  
-  

 
   

- 
 

  
- 

   

 
0/ 

/0,5/ 
/1/ 
/2 

 



 

244 
 

     
3.2.4  

: 
-   
-  0,25 

 
-   
-   

0/ 
/0,25/ 
/0,5/ 
/0,75/ 

/1 

 

  35  

 

  



 

245 
 

 

 

 

 

 

 

 

     

 

  

 

 

  

 

 

 

 

 

 

 

  

  

  

  

  

  

 

 

 

 



 

246 
 

 

 

 

 

 

  

  

  

 

 

 

 

 

  

-

-

 



 

247 
 

 

 

   -  

1. FlowVision   https://flowvision.ru/ru/academic/student 

2. AgroTechSim  https://agrotechsim.io/ 

3. KompasFlow  https://kompasflow.ru/?ysclid=mgo8o979x1912660328 

4.  
 

 https://get.adobe.com/ru/reader/otherversions/ 

5.  
 

 

 https://app.prntscr.com/ru/download.html   
 

 

D-  

   -  
1 

3DLTv.12 STL, OBJ, 
STEP

 
 

 

https://kompas.ru/kompas-3d-lt/about/ 
 

https://edu.ascon.ru/main/download/freeware/ 

2 
3Dv.19 

 

https://edu.ascon.ru/main/download/kit/ 

3 Polygon 2  
D- Picaso 

https://picaso-
3d.com/ru/products/soft/polygon-2-0/ 

4 Polygon X  
D- Picaso, 

 

https://picaso-
3d.com/ru/techsupport/soft/designer-x/ 

5 Slic3r  https://slic3r.org/download/ 
6 

PDF 

 https://ru.pdf24.org/ 
https://get.adobe.com/ru/reader/otherversions/ 

 

  


