
 �!�CTEPCTBO !�'�� � �/%(��" "�$��"��!�3 $"%%��%�"� (���$�&�� 

(989D4?PAB9 7BEG84DEF69AAB9 46FBAB@AB9 B5D4;B64F9?PAB9 GKD9:89A<9 6OEL97B 
B5D4;B64A<S  

«%���$"-������%��� (���$��0!/� '!���$%�&�&» 
 

 

 

 

 

'&��$���.   
�<D9>FBD <AEF<FGF4 (H<?<4?4) 

�H4AB6 �.�.  
                                                                                                                                   

 

 

 

$��"'�/ #$"�$�  � �И%&И#�И!Ы ( "�'�/)  
 

«3D <>45;8@>20=85 2 <0H8=>AB@>8B5;L=>< ?@>872>4AB25» 
 
 

           

!4CD46?9A<9 CB87BFB6></EC9J<4?PABEFP 15.03.04 �6FB@4F<;4J<S F9IAB?B7<K9E><I 
CDBJ9EEB6 < CDB<;6B8EF6 

!4CD46?9AABEFP (CDBH<?P)/EC9J<4?<;4J<S �AHBD@4J<BAAB-GCD46?SRM<9 E<EF9@O 

�B8 A4K4?4 B5GK9A<S 2024 

(BD@4 B5GK9A<S ;4BKA4S    

$94?<;G9FES 6 E9@9EFD9 1, 2   

 

 

  

$07@01>B0=> 
�BJ9AF >4H98DO <AHBD@4J<BAAOI 
E<EF9@, Q?9>FDBCD<6B84 < 46FB@4F<><, 

8BJ9AF �;4@OIB64  .&. 

 

 

 

 

 

 

 

 

 

!96<AAB@OEE> 2024 7. 

Документ подписан простой электронной подписью
Информация о владельце:
ФИО: Ефанов Алексей Валерьевич
Должность: Директор Невиномысского технологического института (филиал) СКФУ
Дата подписания: 05.03.2024 14:20:39
Уникальный программный ключ:
49214306dd433e7a1b0f8632f645f9d53c99e3d0



1. &5;L 8 7040G8 >A2>5=8O 48AF8?;8=K (<>4C;O) 
&9?PR BE6B9A<S 8<EJ<C?<AO CD<B5D9F9A<9 ;A4A<=, G@9A<= < A46O>B6 CB >B@CPRF9DAB@G 
@B89?<DB64A<R B5N9>FB6 CDB<;6B8EF64 6 D4;?<KAOI >B@CPRF9DAOI CDB7D4@@AOI 
>B@C?9>E4I < 4A4?<;G F9IA<K9E><I < F9IAB?B7<K9E><I D9L9A<= CB?GK9AAOI A4 <I BEAB69. 
�484K< 8<EJ<C?<AO 

- <;GK9A<9 BEB59AABEF9= EB;84A<S @B89?9= (>B@CPRF9DAOI, @4F9@4F<K9E><I) B5N9>FB6 
CDB<;6B8EF64; 
- HBD@<DB64A<9 G@9A<= EB;84A<S >B@CPRF9DAOI (79B@9FD<K9E><I) @B89?9= B5N9>FB6 
CDB<;6B8EF64 6 D4;?<KAOI CDB7D4@@AOI ED984I (�B@C4E, Unigraphics), CB @9FB84@ 
>B@CPRF9DAB7B 4A4?<;4 F9IA<K9E><I < F9IAB?B7<K9E><I D9L9A<= CB?GK9AAOI A4 BEAB69 
@B89?<DB64A<S B5N9>FB6 CDB<;6B8EF64 6 D4;?<KAOI CDB7D4@@AOI ED984I (Ansys, Mathcad 
< 8D.); 
- HBD@<DB64A<9 A46O>B6 EB;84A<S D4;?<KAB7B DB84 F9IAB?B7<K9E><I B5N9>FB6 6 D4;?<KAOI 
>B@CPRF9DAOI ED984I 8?S D9L9A<S ;484K >B@CPRF9DAB7B 4A4?<;4 6 D4;?<KAOI 
CDB7D4@@AOI >B@C?9>E4I, BE6B9A<< 84AAOI >B@C?9>EB6 6IB8SM<I 6 46FB@4F<;<DB64AAGR 
E<EF9@G F9IA<K9E>B= CB87BFB6>< < <ECB?P;B64FP CB?GK9AAO9 ;A4A<S, G@9A<S < A46O>< 6 
8DG7<I 8<EJ<C?<A4I. 
2.  5AB> 48AF8?;8=K (<>4C;O) 2 AB@C:BC@5 >1@07>20B5;L=>9 ?@>3@0<<K 

�<EJ<C?<A4 «3D @B89?<DB64A<9 6 @4L<ABEFDB<F9?PAB@ CDB<;6B8EF69» BFABE<FES > 
B5S;4F9?PAB= K4EF< B5D4;B64F9?PAB= CDB7D4@@O. �9 BE6B9A<9 CDB<EIB8<F 6 1 < 2 
E9@9EFD4I. 

 

3. #5@5G5=L ?;0=8@C5<KE @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=5 (<>4C;N), A>>B=5Aё==KE A 
?;0=8@C5<K<8 @57C;LB0B0<8 >A2>5=8O >1@07>20B5;L=>9 ?@>3@0<<K 

�B8, HBD@G?<DB6>4 
>B@C9F9AJ<< 

�B8, HBD@G?<DB6>4 <A8<>4FBD4 

#?4A<DG9@O9 D9;G?PF4FO 
B5GK9A<S CB 8<EJ<C?<A9 
(@B8G?R), I4D4>F9D<;GRM<9 
QF4CO HBD@<DB64A<S 

>B@C9F9AJ<=, <A8<>4FBDB6 
"#�-6. %CBEB59A 
BEGM9EF6?SFP A4GKAB-
<EE?98B64F9?PE>GR 
89SF9?PABEFP, <ECB?P;GS 
EB6D9@9AAO9 
<AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 
F9IAB?B7<<, 7?B54?PAO9 
<AHBD@4J<BAAO9 
D9EGDEO 

И�-1"#�-6 �ECB?P;G9F 54;O 
84AAOI C4F9AFAB= < A9 
C4F9AFAB= ?<F9D4FGDO, 
Q?9>FDBAAOI 5<5?<BF9> < 
8DG7<I 7?B54?PAOI 
<AHBD@4J<BAAOI D9EGDEB6 6 
A4GKAB-<EE?98B64F9?PE>B= 
89SF9?PABEF< 
 
 
И�-2"#�-6 #B?P;G9FES 
EB6D9@9AAO@< Q?9>FDBAAO@< 
D9EGDE4@< BF>DOFB7B 8BEFGC4 
8?S <;6?9K9A<S <AHBD@4J<<, 
A9B5IB8<@B= 6 A4GKAB-
<EE?98B64F9?PE>B= 
89SF9?PABEF< 
 

 

И�-3"#�-6 �OCB?AS9F 
<EE?98B64A<S 6 B5?4EF< 
46FB@4F<;4J<< E CD<@9A9A<9@ 
7?B54?PAOI <AHBD@4J<BAAOI 
D9EGDEB6 

�ECB?P;G9F EB6D9@9AAO9 
<AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 
F9IAB?B7<< 6 A4GKAB-
<EE?98B64F9?PE>B= 
89SF9?PABEF<  
 

 

 

#D<@9AS9F A4 CD4>F<>9 
EB6D9@9AAO9 
<AHBD@4J<BAAB-
>B@@GA<>4J<BAAO9 
F9IAB?B7<< 6 A4GKAB-
<EE?98B64F9?PE>B= 
89SF9?PABEF<  
 

#DB6B8<F <EE?98B64A<S 6 
B5?4EF< 46FB@4F<;4J<< E 
CD<@9A9A<9@ 7?B54?PAOI 
<AHBD@4J<BAAOI 
D9EGDEB6 



"#�-9. %CBEB59A 
CD98EF46?SFP 
D9;G?PF4FO 
<EE?98B64A<S 6 B5?4EF< 
@4L<ABEFDB9A<S 6 6<89 
A4GKAB-F9IA<K9E><I 
BFK9FB6 < CG5?<>4J<= 

И�-1"#�-9 "HBD@?S9F A4GKAB-
F9IA<K9E><9 BFK9FO, 7BFB6<F 
B5;BDO CB D9;G?PF4F4@ 
6OCB?A9AAOI <EE?98B64A<= 6 
EH9D9 E6B9= CDBH9EE<BA4?PAB= 
89SF9?PABEF< 
 
 

(BD@<DG9F A4GKAB-
F9IA<K9E><9 BFK9FO. 
#B87BF46?<649F B5;BDO CB 
D9;G?PF4F4@ 6OCB?A9AAOI 
<EE?98B64A<= 6 EH9D9 
E6B9= CDBH9EE<BA4?PAB= 
89SF9?PABEF< 

 

4. "1J5< CG51=>9 48AF8?;8=K (<>4C;O) 8 D>@<K :>=B@>;O   
 

"5N9@ ;4ASF<=: 6E97B 6 ;.9. 216 K4EB6 
 

�(" 

6 K4E. 
�>=B0:B=0O @01>B0: 8 

#D4>F<K9E><I ;4ASF<= 8/0 

%0<>AB>OB5;L=0O @01>B0 199 

(>@<K :>=B@>;O:  

1>;4@9A 2  

 



5. %>45@60=85 48AF8?;8=K (<>4C;O), AB@C:BC@8@>20==>5 ?> B5<0< (@0745;0<) A C:070=85< :>;8G5AB20 G0A>2 8 284>2 70=OB89 

5.1.&9@4F<K9E><= C?4A 8<EJ<C?<AO (@B8G?S) 

№ $4;89? (F9@4) 8<EJ<C?<AO < >D4F>B9 EB89D:4A<9 (BD@<DG9@O9 >B@C9F9AJ<<, 
<A8<>4FBDO 

�4BKA4S HBD@4 
�BAF4>FA4S D45BF4 B5GK4RM<IES E 
CD9CB8464F9?9@ /<; A<I 6 HBD@9 
CD4>F<K9E>B= CB87BFB6><, K4EB6 

%4
@B
EF
BS
F9
?P
A4
S 

D4
5B
F4
, K
4E
B6

 

�
9>
J<
< 

#
D4
>F
<K
9E
>

<9
 ;4
AS
F<
S 

�
45
BD
4F
BD
A

O9
 D
45
BF
O 

 1 A5<5AB@ 

1. #BEFDB9A<9 CDBEFOI @B89?9= 6 E<EF9@9 �B@C4E "#�-6 

"#�-9 
 2  10 

2. #BEFDB9A<9 @B89?9= E <ECB?P;B64A<9@ 
CDBEFD4AEF69AAOI >D<6OI < 6ECB@B74F9?PAB= 
79B@9FD<< 

"#�-6 

"#�-9  2  12 

3. $45BF4 E @4EE<64@< < C4D4@9FD<K9E>B9 
CBEFDB9A<9 @B89?9= 6 �B@C4E 

"#�-6 

"#�-9 
   12 

4. #DB9>F<DB64A<S F<CB6OI 89F4?9= E CB@BMPR 
�B@C4E - Shaft 3D 

"#�-6 

"#�-9 
   10 

5. #BEFDB9A<9 CDBEFOI @B89?9= 6 E<EF9@9 NX "#�-6 

"#�-9 
   12 

6. $45BF4 E @4EE<64@< < C4D4@9FD<K9E>B9 
CBEFDB9A<9 @B89?9= 6 NX 

"#�-6 

"#�-9 
   12 

7. #BEFDB9A<9 F<CB6OI 89F4?9= 6 E<EF9@9 NX "#�-6 

"#�-9 
   12 

8. %<AIDBAAB9 @B89?<DB64A<9 B5?4EF< CD<@9A9A<S "#�-6 

"#�-9 
   10 

9. #BEFDB9A<9 E5BDBKAOI 98<A<J 6 E<EF9@9 �B@C4E 
< NX 

"#�-6 

"#�-9 
   14 

 �FB7B ;4 1 E9@9EFD   4  104 

 2 A5<5AB@ 



10. "EAB6O D45BFO 6 ANSYS Workbench < 
79B@9FD<K9E>B9 @B89?<DB64A<9. 

"#�-6 

"#�-9 
 2  19 

11. 'CD46?9A<9 @4F9D<4?4@< < <I E6B=EF64@<.  "#�-6 

"#�-9 
 2  19 

12. �9A9D4J<S �1 E9F><. �BAF4>FAO9 GE?B6<S.  "#�-6 

"#�-9 
   19 

13. !47DG;>< < 7D4A<KAO9 GE?B6<S. "#�-6 

"#�-9 
   19 

14. �BAEFDG>J<BAAO=, @B84?PAO=, 74D@BA<K9E><= < 
F9C?B6B= 4A4?<;. 

"#�-6 

"#�-9 
   19 

 �FB7B ;4 2 E9@9EFD     95 

 ИB>3>   4  199 

 

 

 



6. (>=4 >F5=>G=KE A@54AB2 ?> 48AF8?;8=5 (<>4C;N) 
 

(BA8 BJ9ABKAOI ED98EF6 (("%) CB 8<EJ<C?<A9 (@B8G?R) 54;<DG9FES A4 C9D9KA9 
BE64<649@OI >B@C9F9AJ<= E G>4;4A<9@ <A8<>4FBDB6. ("% B59EC9K<649F B5N9>F<6AO= 
>BAFDB?P 8BEF<:9A<S ;4C?4A<DB64AAOI D9;G?PF4FB6 B5GK9A<S. ("% 6>?RK49F 6 E95S:  

- BC<E4A<9 CB>4;4F9?9= < >D<F9D<96 BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<KAOI QF4C4I 
<I HBD@<DB64A<S, BC<E4A<9 L>4? BJ9A<64A<S; 

- @9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, G@9A<=, 
A46O>B6 < (<?<) BCOF4 89SF9?PABEF<, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<= 
(6>?RK4RFES 6 @9FB8<K9E><9 G>4;4A<S CB F9@ 6<84@ D45BF, >BFBDO9 CD98GE@BFD9AO 
GK95AO@ C?4AB@ < CD98GE@4FD<64RF BJ9A>G EHBD@<DB64AABEF< >B@C9F9AJ<=); 

- F<CB6O9 BJ9ABKAO9 ED98EF64, A9B5IB8<@O9 8?S BJ9A>< ;A4A<=, G@9A<= < GDB6AS 
EHBD@<DB64AABEF< >B@C9F9AJ<=.   

("% S6?S9FES CD<?B:9A<9@ > 84AAB= CDB7D4@@9 8<EJ<C?<AO (@B8G?S). 
 

7.  5B>48G5A:85 C:070=8O 4;O >1CG0NI8EAO ?> >A2>5=8N 48AF8?;8=K 

#D<EFGC4S > D45BF9, >4:8O= EFG89AF 8B?:9A CD<A<@4FP 6B 6A<@4A<9 E?98GRM<9 
CB?B:9A<S. 

�<EJ<C?<A4 (@B8G?P) CBEFDB9A4 CB F9@4F<K9E>B@G CD<AJ<CG, >4:84S F9@4 
CD98EF46?S9F EB5B= ?B7<K9E>< ;469DL9AAO= D4;89?. 

&9BD9F<K9E><= @4F9D<4? CBE6SM9A D4EE@BFD9A<R >?RK96OI, 54;B6OI CB?B:9A<= 
>GDEB6 < D4;NSEA9A<R GK95AOI ;484A<=, 6OABE<@OI A4 E4@BEFBSF9?PAGR D45BFG EFG89AFB6. 

�45BD4FBDAO9 D45BFO A4CD46?9AO A4 CD<B5D9F9A<9 BCOF4 CD4>F<K9E>B= D45BFO 6 
EBBF69FEF6GRM9= CD98@9FAB= B5?4EF<. 

%4@BEFBSF9?PA4S D45BF4 EFG89AFB6 A4CD46?9A4 A4 E4@BEFBSF9?PAB9 <;GK9A<9 
8BCB?A<F9?PAB7B @4F9D<4?4, CB87BFB6>G > CD4>F<K9E><@ < ?45BD4FBDAO@ ;4ASF<S@, 4 F4>:9 
6OCB?A9A<S 6E9I 6<8B6 E4@BEFBSF9?PAB= D45BFO. 

�?S GEC9LAB7B BE6B9A<S 8<EJ<C?<AO, A9B5IB8<@B 6OCB?A<FP 6E9 6<8O 
E4@BEFBSF9?PAB= D45BFO, <ECB?P;GS D9>B@9A8G9@O9 <EFBKA<>< <AHBD@4J<<. 
 

8. 'G51=>-<5B>48G5A:>5 8 8=D>@<0F8>==>5 >15A?5G5=85 48AF8?;8=K  
8.1. #5@5G5=L >A=>2=>9 8 4>?>;=8B5;L=>9 ;8B5@0BC@K, =5>1E>48<>9 4;O 

>A2>5=8O 48AF8?;8=K (<>4C;O) 
8.1.1. #5@5G5=L >A=>2=>9 ;8B5@0BC@K:  
1. "EAB6O @B89?<DB64A<S 6 ED989 46FB@4F<;<DB64AAB= E<EF9@O CDB9>F<DB64A<S 

'�B@C4E 3D': 'K95AB9 CBEB5<9 / 4?OL96E>4S �.�. - �9?9;AB7BDE>:(��"' �" %#%� �#% 
 '% $BEE<<, 2017. - 72 E. http://znanium.com/catalog.php?bookinfo=912689 

2.  B89?<DB64A<9 < 6<DFG4?PAB9 CDBFBF<C<DB64A<9: 'K95AB9 CBEB5<9 / �BE9A>B 
�.�., �G;A9JB64 �.�., !<>B?496 �.�. -  .:�?PH4- , �!($�-  �;84F9?PE><= �B@, 2016. - 
176 E.: 60x90 1/16. - (&9IAB?B7<K9E><= E9D6<E) (#9D9C?ёF 7�&) ISBN 978-5-98281-280-3 

http://znanium.com/catalog.php?bookinfo=555214 

3. #DB9>F<DB64A<9 < 3D-@B89?<DB64A<9 6 ED984I CATIA V5, ANSYS < Dymola 7.3 : 
GK95. CBEB5<9 / �.�. �BE9A>B, �.�. �G;A9JB64, �.�. !<>B?496 [< 8D.]. ?  . : �!($�- , 
2018. ? 183 E. + �BC. @4F9D<4?O [1?9>FDBAAO= D9EGDE; $9:<@ 8BEFGC4 
http://www.znanium.com]. ? (�OEL99 B5D4;B64A<9:  47<EFD4FGD4). ? 
www.dx.doi.org/10.12737/textbook_598c15b06911f4.08937416 

http://znanium.com/catalog.php?bookinfo=851549 

 

8.1.2. #5@5G5=L 4>?>;=8B5;L=>9 ;8B5@0BC@K: 
 

1. '9D9C4L>B6 �.�., !BEB6 !.�. �B@CPRF9DAO9 F9IAB?B7<<, @B89?<DB64A<9 < 
46FB@4F<;<DB64AAO9 E<EF9@O 6 @4L<ABEFDB9A<<. �B?7B7D48: �;84F9?PE><= 8B@ «�A-



(B?<B», 2009. -640E. 'K95A<> 
2. (C4>B6, #. %. "EAB6O >B@CPRF9DAB= 7D4H<>< [1?9>FDBAAO= D9EGDE] : GK95. 

CBEB5<9 / #. %. (C4>B6, 2. �. 2A4>B6,  . �. (C4>B64. - �D4EABSDE> : %<5. H989D. GA-F, 
2014. - 398 E. - ISBN 978-5-7638-2838-2 - $9:<@ 8BEFGC4: 
http://znanium.com/catalog.php?bookinfo=507976 

 

8.2. #5@5G5=L CG51=>-<5B>48G5A:>3> >15A?5G5=8O A0<>AB>OB5;L=>9 @01>BK 
>1CG0NI8EAO ?> 48AF8?;8=5 (<>4C;N) 

1.  9FB8<K9E><9 D9>B@9A84J<< CB 6OCB?A9A<R ?45BD4FBDAOI D45BF CB 8<EJ<C?<A9 
" 3D @B89?<DB64A<9 6 @4L<ABEFDB<F9?PAB@ CDB<;6B8EF69 " (Q?9>FDBAAO= D9EGDE)  

2.  9FB8<K9E><9 D9>B@9A84J<< CB BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO EFG89AFB6 
CB 8<EJ<C?<A9 " 3D @B89?<DB64A<9 6 @4L<ABEFDB<F9?PAB@ CDB<;6B8EF69 " (Q?9>FDBAAO= 
D9EGDE) 

 

8.3. #5@5G5=L @5AC@A>2 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 
«И=B5@=5B», =5>1E>48<KE 4;O >A2>5=8O 48AF8?;8=K (<>4C;O) 

1. http://el.ncfu.ru/ – E<EF9@4 GCD46?9A<S B5GK9A<9@ (��"' �" %�('. 
�<EF4AJ<BAA4S CB889D:>4 8<EJ<C?<AO «&<HDB64S 7D4@BFABEFP < B5D45BF>4 84AAOI» 

2. http://www.un.org - %4=F ""! �AHBD@4J<BAAB->B@@GA<>4J<BAAO9 F9IAB?B7<< 

3. http://www.intuit.ru – �AF9DA9F-'A<69DE<F9F �B@CPRF9DAOI F9IAB?B7<=. 
 

9. #5@5G5=L 8=D>@<0F8>==KE B5E=>;>389, 8A?>;L7C5<KE ?@8 >ACI5AB2;5=88 
>1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 (<>4C;N), 2:;NG0O ?5@5G5=L 
?@>3@0<<=>3> >15A?5G5=8O 8 8=D>@<0F8>==KE A?@02>G=KE A8AB5< 

#D< KF9A<< ?9>J<= <ECB?P;G9FES >B@CPRF9DA4S F9IA<>4, 89@BAEFD4J<< 
CD9;9AF4J<BAAOI @G?PF<@98<=AOI @4F9D<4?B6. !4 E9@<A4DE><I < CD4>F<K9E><I ;4ASF<SI 
EFG89AFO CD98EF46?SRF CD9;9AF4J<<, CB87BFB6?9AAO9 <@< 6 K4EO E4@BEFBSF9?PAB= D45BFO. 

�AHBD@4J<BAAO9 ECD46BKAO9 E<EF9@O: 
�AHBD@4J<BAAB-ECD46BKAO9 < <AHBD@4J<BAAB-CD46B6O9 E<EF9@O, <ECB?P;G9@O9 

CD< <;GK9A<< 8<EJ<C?<AO: 
1 �BAEG?PF4AF#?RE - http://www.consultant.ru/ 

#DB7D4@@AB9 B59EC9K9A<9: 
1 "C9D4J<BAA4S E<EF9@4 Microsoft Windows 7 #DBH9E-E<BA4?PA4S. �9EEDBKA4S 
?<J9A;<S №61541869 BF 15.02.2013. �B7B6BD № 01-Q4/13 BF 25.02.2013. �4F4 
A4K4?4/B>BAK4A<S :<;A9AAB7B J<>?4 30.10.2012/ 14.01.20207. �4;B6O= C4>9F 
CDB7D4@@ Microsoft Office Standard 2013. �9EEDBKA4S ?<J9A;<S №61541869 BF 
15.02.2013. �B7B6BD № 01-Q4/13 BF 25.02.20137. �4F4 A4K4?4/B>BAK4A<S :<;A9AAB7B 
J<>?4 09.01.2013/ 11.04.20237. 

2 "C9D4J<BAA4S E<EF9@4 Microsoft Windows 7 #DBH9E-E<BA4?PA4S. �9EEDBKA4S 
?<J9A;<S №61541869 BF 15.02.2013. �B7B6BD № 01-Q4/13 BF 25.02.2013. �4F4 
A4K4?4/B>BAK4A<S :<;A9AAB7B J<>?4 30.10.2012/ 14.01.20207. �4;B6O= C4>9F 
CDB7D4@@ Microsoft Office Standard 2013. �9EEDBKA4S ?<J9A;<S №61541869 BF 
15.02.2013. �B7B6BD № 01-Q4/13 BF 25.02.20137. �4F4 A4K4?4/B>BAK4A<S :<;A9AAB7B 
J<>?4 09.01.2013/ 11.04.20237. Microsoft Visio CDBH9EE<BA4?PAO= 2013. �B7B6BD 
130-Q4/13 BF 28.11.2013.   'K95AO= >B@C?9>F �" #�%-3D. �B7B6BD 130-Q4/13 BF 
28.11.2013. AnyLogic 7 Educational. �B7B6BD 76-Q4/14 BF 12.01.2015. 
PTC Mathcad Prime �B7B6BD 29-Q4/14 BF 08.07.2014. 
MathWorks Mathlab. �B7B6BD 130-Q4/13 BF 28.11.2013. 
�9EC?4FA4S ?<J9A;<S SCADA TRACE MODE 6.09 64000 IO (GPL) 
�9EC?4FA4S ED984 D4;D45BF>< Arduino IDE 1.8 

 



10. "?8A0=85 <0B5@80;L=>-B5E=8G5A:>9 107K, =5>1E>48<>9 4;O >ACI5AB2;5=8O 
>1@07>20B5;L=>3> ?@>F5AA0 ?> 48AF8?;8=5 (<>4C;N) 
  

#D4>F<K9E><9 
;4ASF<S 

'K95A4S 4G8<FBD<S 8?S CDB6989A<S GK95AOI ;4ASF<= «�45BD4FBD<S 
>BDCBD4F<6AOI <AHBD@4J<BAAOI E<EF9@». �G8<FBD<S, BEA4M9AA4S 
B5BDG8B64A<9@ < F9IA<K9E><@< ED98EF64@< B5GK9A<S: >B@C?9>F 
GK95AB= @959?< A4 8 CBE48BKAOI @9EF4, >B@C?9>F @959?< 8?S 
CD9CB8464F9?S, 8BE>4 @9?B64S, CDB9>FBD, Q>D4A A4 LF4F<69,  
>B@CPRF9DO E A9B5IB8<@O@ CDB7D4@@AO@ B59EC9K9A<9@ A4 13 @9EF: 
%D984 CDB7D4@@<DB64A<S Microsoft Visual Studio Professional, 
�AF<6<DGE �4EC9DE>B7B 

%4@BEFBSF9?PA4S 
D45BF4 

#B@9M9A<9 8?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES BEA4M9AAB9 
>B@CPRF9DAB= F9IA<>B= E 6B;@B:ABEFPR CB8>?RK9A<S > E9F< 
"�AF9DA9F" < 6B;@B:ABEFPR 8BEFGC4 > Q?9>FDBAAB= <AHBD@4J<BAAB-
B5D4;B64F9?PAB= ED989 <AEF<FGF4 

 

11.  "A>15==>AB8 >A2>5=8O 48AF8?;8=K (<>4C;O) ;8F0<8 A >3@0=8G5==K<8 
2>7<>6=>ABO<8 74>@>2LO 

"5GK4RM<@ES E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS CD98BEF46?SRFES 
EC9J<4?PAO9 GK95A<><, GK95AO9 CBEB5<S < 8<84>F<K9E><9 @4F9D<4?O, EC9J<4?PAO9 
F9IA<K9E><9 ED98EF64 B5GK9A<S >B??9>F<6AB7B < <A8<6<8G4?PAB7B CB?P;B64A<S, GE?G7< 
4EE<EF9AF4 (CB@BMA<>4), B>4;O64RM97B B5GK4RM<@ES A9B5IB8<@GR F9IA<K9E>GR 
CB@BMP, 4 F4>:9 GE?G7< EGD8BC9D96B8K<>B6 < F<H?BEGD8BC9D96B8K<>B6. 

"E6B9A<9 8<EJ<C?<AO (@B8G?S) B5GK4RM<@<ES E B7D4A<K9AAO@< 6B;@B:ABEFS@< 
;8BDB6PS @B:9F 5OFP BD74A<;B64AB EB6@9EFAB E 8DG7<@< B5GK4RM<@<ES, 4 F4>:9 6 
BF89?PAOI 7DGCC4I. 

"E6B9A<9 8<EJ<C?<AO (@B8G?S) B5GK4RM<@<ES E B7D4A<K9AAO@< 6B;@B:ABEFS@< 
;8BDB6PS BEGM9EF6?S9FES E GK9FB@ BEB59AABEF9= CE<IBH<;<K9E>B7B D4;6<F<S, 
<A8<6<8G4?PAOI 6B;@B:ABEF9= < EBEFBSA<S ;8BDB6PS. 

� J9?SI 8BEFGCABEF< CB?GK9A<S 6OEL97B B5D4;B64A<S CB B5D4;B64F9?PAB= CDB7D4@@9 
?<J4@< E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS CD< BE6B9A<< 8<EJ<C?<AO (@B8G?S) 
B59EC9K<649FES: 

1) 8?S ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS CB ;D9A<R: 
- CD<EGFEF6<9 4EE<EF9AF4, B>4;O64RM<= EFG89AFG A9B5IB8<@GR F9IA<K9E>GR CB@BMP 

E GK9FB@ <A8<6<8G4?PAOI BEB59AABEF9= (CB@B749F ;4ASFP D45BK99 @9EFB, C9D986<74FPES, 
CDBK<F4FP < BHBD@<FP ;484A<9, 6 FB@ K<E?9, ;4C<EO64S CB8 8<>FB6>G), 

- C<EP@9AAO9 ;484A<S, 4 F4>:9 <AEFDG>J<< B CBDS8>9 <I 6OCB?A9A<S BHBD@?SRFES 
G69?<K9AAO@ LD<HFB@, 

- EC9J<4?PAO9 GK95A<><, GK95AO9 CBEB5<S < 8<84>F<K9E><9 @4F9D<4?O (<@9RM<9 
>DGCAO= LD<HF <?< 4G8<BH4=?O), 

- <A8<6<8G4?PAB9 D46AB@9DAB9 BE69M9A<9 A9 @9A99 300 ?R>E, 
- CD< A9B5IB8<@BEF< EFG89AFG 8?S 6OCB?A9A<S ;484A<S CD98BEF46?S9FES 

G69?<K<64RM99 GEFDB=EF6B; 
2) 8?S ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS CB E?GIG: 
- CD<EGFEF6<9 4EE<EF9AF4, B>4;O64RM<= EFG89AFG A9B5IB8<@GR F9IA<K9E>GR CB@BMP 

E GK9FB@ <A8<6<8G4?PAOI BEB59AABEF9= (CB@B749F ;4ASFP D45BK99 @9EFB, C9D986<74FPES, 
CDBK<F4FP < BHBD@<FP ;484A<9, 6 FB@ K<E?9, ;4C<EO64S CB8 8<>FB6>G), 

- B59EC9K<649FES A4?<K<9 ;6G>BGE<?<64RM9= 4CC4D4FGDO >B??9>F<6AB7B 
CB?P;B64A<S, CD< A9B5IB8<@BEF< B5GK4RM9@GES CD98BEF46?S9FES ;6G>BGE<?<64RM4S 
4CC4D4FGD4 <A8<6<8G4?PAB7B CB?P;B64A<S; 

- B59EC9K<649FES A48?9:4M<@< ;6G>B6O@< ED98EF64@< 6BECDB<;6989A<S <AHBD@4J<<; 



3) 8?S ?<J E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS, <@9RM<I A4DGL9A<S BCBDAB-
86<74F9?PAB7B 4CC4D4F4 (6 FB@ K<E?9 E FS:9?O@< A4DGL9A<S@< 86<74F9?PAOI HGA>J<= 
69DIA<I >BA9KABEF9= <?< BFEGFEF6<9@ 69DIA<I >BA9KABEF9=): 

- C<EP@9AAO9 ;484A<S 6OCB?ASRFES A4 >B@CPRF9D9 EB EC9J<4?<;<DB64AAO@ 
CDB7D4@@AO@ B59EC9K9A<9@ <?< A48<>FB6O64RFES 4EE<EF9AFG; 

- CB :9?4A<R EFG89AF4 ;484A<S @B7GF 6OCB?ASFPES 6 GEFAB= HBD@9. 
 

12. "A>15==>AB8 @50;870F88 48AF8?;8=K A ?@8<5=5=85< 48AB0=F8>==KE 
>1@07>20B5;L=KE B5E=>;>389 8 M;5:B@>==>3> >1CG5=8O 

%B7?4EAB K4EF< 1 EF4FP< 16 (989D4?PAB7B ;4>BA4 BF 29 89>45DS 2012 7. № 273-(� «"5 
B5D4;B64A<< 6 $BEE<=E>B= (989D4J<<» CB8 Q?9>FDBAAO@ B5GG9A89@ CBA<@49FES 
BD74A<;4J<S B5D4;B64F9?PAB= 89SF9?PABEF< E CD<@9A9A<9@ EB89D:4M9=ES 6 54;4I 84AAOI 
< <ECB?P;G9@B= CD< D94?<;4J<< B5D4;B64F9?PAOI CDB7D4@@ <AHBD@4J<< < 
B59EC9K<64RM<I 99 B5D45BF>G <AHBD@4J<BAAOI F9IAB?B7<=, F9IA<K9E><I ED98EF6, 4 F4>:9 
<AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAOI E9F9=, B59EC9K<64RM<I C9D984KG CB ?<A<S@ 
E6S;< G>4;4AAB= <AHBD@4J<<, 6;4<@B89=EF6<9 B5GK4RM<IES < C9847B7<K9E><I D45BFA<>B6. 
#B8 88EF4AF8BAAO@8 B5D47B64F9?PAO@8 F9EAB?B78я@8 CBA<@4RFES B5D4;B64F9?PAO9 
F9IAB?B7<<, D94?<;G9@O9 6 BEAB6AB@ E CD<@9A9A<9@ <AHBD@4J<BAAB-
F9?9>B@@GA<>4J<BAAOI E9F9= CD< BCBED98B64AAB@ (A4 D4EEFBSA<<) 6;4<@B89=EF6<< 
B5GK4RM<IES < C9847B7<K9E><I D45BFA<>B6. 

$94?<;4J<S 8<EJ<C?<AO @B:9F 5OFP BEGM9EF6?9A4 E CD<@9A9A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= < Q?9>FDBAAB7B B5GK9A<S CB?ABEFPR <?< K4EF<KAB. 
�B@CBA9AFO ' � 8<EJ<C?<AO (D45BK4S CDB7D4@@4 8<EJ<C?<AO, BJ9ABKAO9 < 
@9FB8<K9E><9 @4F9D<4?O, HBD@O 4FF9EF4J<<), D94?<;G9@B= E CD<@9A9A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= < Q?9>FDBAAB7B B5GK9A<S, EB89D:4F G>4;4A<9 A4 <I 
<ECB?P;B64A<9.  

#D< BD74A<;4J<< B5D4;B64F9?PAB= 89SF9?PABEF< E CD<@9A9A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= < Q?9>FDBAAB7B B5GK9A<S @B7GF CD98GE@4FD<64FPES 
4E<AIDBAAO= < E<AIDBAAO= ECBEB5O BEGM9EF6?9A<S 6;4<@B89=EF6<S GK4EFA<>B6 
B5D4;B64F9?PAOI BFABL9A<= CBED98EF6B@ <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAB= E9F< 
«�AF9DA9F». 

#D< CD<@9A9A<< 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<= < Q?9>FDBAAB7B 
B5GK9A<S 6 D4EC<E4A<< CB 8<EJ<C?<A9 G>4;O64RFES: ECBEB5O BEGM9EF6?9A<S 
6;4<@B89=EF6<S GK4EFA<>B6 B5D4;B64F9?PAOI BFABL9A<= CBED98EF6B@ <AHBD@4J<BAAB-
F9?9>B@@GA<>4J<BAAB= E9F< «�AF9DA9F» (��%-6<89B>BAH9D9AJE6S;P, 1& – Q?9>FDBAAB9 
F9EF<DB64A<9); EEO?>< A4 Q?9>FDBAAGR <AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G %�(', A4 
B5D4;B64F9?PAO9 C?4FHBD@O < D9EGDEO <AOI BD74A<;4J<=, > >BFBDO@ CD98BEF46?S9FES 
BF>DOFO= 8BEFGC K9D9; <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAGR E9FP «�AF9DA9F»; 8?S 
E<AIDBAAB7B B5GK9A<S - 6D9@S CDB6989A<S BA?4=A-;4ASF<= < CD9CB8464F9?<; 8?S 
4E<AIDBAAB7B B5GK9A<S - 46FBDO BA?4=A->GDEB6.  

#D< BD74A<;4J<< CDB@9:GFBKAB= 4FF9EF4J<< E CD<@9A9A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= < Q?9>FDBAAB7B B5GK9A<S <ECB?P;GRFES  9FB8<K9E><9 
D9>B@9A84J<< CB CD<@9A9A<R F9IA<K9E><I ED98EF6, B59EC9K<64RM<I B5N9>F<6ABEFP 
D9;G?PF4FB6 CD< CDB6989A<< CDB@9:GFBKAB= < 7BEG84DEF69AAB= <FB7B6B= 4FF9EF4J<< CB 
B5D4;B64F9?PAO@ CDB7D4@@4@ 6OEL97B B5D4;B64A<S - CDB7D4@@4@ 54>4?46D<4F4, 
CDB7D4@@4@ EC9J<4?<F9F4 < CDB7D4@@4@ @47<EFD4FGDO E CD<@9A9A<9@ 8<EF4AJ<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= (#<EP@B  <AB5DA4>< $BEE<< BF 07.12.2020 7. №  !-19/1573-

�! "" A4CD46?9A<< @9FB8<K9E><I D9>B@9A84J<="). 
$94?<;4J<S 8<EJ<C?<AO E CD<@9A9A<9@ Q?9>FDBAAB7B B5GK9A<S < 8<EF4AJ<BAAOI 

B5D4;B64F9?PAOI F9IAB?B7<= BEGM9EF6?S9FES E <ECB?P;B64A<9@ Q?9>FDBAAB= 
<AHBD@4J<BAAB-B5D4;B64F9?PAB= ED98O %�(', > >BFBDB= B59EC9K9A 8BEFGC B5GK4RM<IES 
K9D9; <AHBD@4J<BAAB-F9?9>B@@GA<>4J<BAAGR E9FP «�AF9DA9F», <?< E <ECB?P;B64A<9@ 



D9EGDEB6 <AOI BD74A<;4J<=, 6 FB@ K<E?9 C?4FHBD@, CD98BEF46?SRM<I E9D6<EO 8?S 
CDB6989A<S 6<89B>BAH9D9AJ<=, BA?4=A-6EFD9K < 8<EF4AJ<BAAB7B B5GK9A<S (Bigbluebutton, 

Microsoft Teams, 4 F4>:9 E <ECB?P;B64A<9@ 6B;@B:ABEF9= EBJ<4?PAOI E9F9= 8?S 
BEGM9EF6?9A<S >B@@GA<>4J<< B5GK4RM<IES < CD9CB8464F9?9=. 

'K95AB-@9FB8<K9E>B9 B59EC9K9A<9 8<EJ<C?<AO, D94?<;G9@B= E CD<@9A9A<9@ 
Q?9>FDBAAB7B B5GK9A<S < 8<EF4AJ<BAAOI B5D4;B64F9?PAOI F9IAB?B7<=, 6>?RK49F 
CD98EF46?9AAO9 6 Q?9>FDBAAB@ 6<89 D45BKGR CDB7D4@@G, GK95AB-@9FB8<K9E><9 CBEB5<S 
<?< >GDE ?9>J<=, @9FB8<K9E><9 G>4;4A<S > 6OCB?A9A<R D4;?<KAOI 6<8B6 GK95AB= 
89SF9?PABEF< B5GK4RM<IES, CD98GE@BFD9AAOI 8<EJ<C?<AB=, < CDBK<9 GK95AB-
@9FB8<K9E><9 @4F9D<4?O, D4;@9M9AAO9 6 <AHBD@4J<BAAB-B5D4;B64F9?PAB= ED989 %�('. 

 


