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?O:AOI 7BA>4I. 

&9@4 2.5. (GF5B? %B89D:4A<9 GK95AB7B @4F9D<4?4  

2 %C9J<4?PA4я H<;<K9E>4я CB87BFB6>4 (%(#). 
$4;6<F<9 H<;<K9E><I >4K9EF6: CDO7GK9EF<, E<?O 5OEFDBFO D94>J<<, EC9J<4?PAB= 
6OABE?<6BEF<, 
?B6>BEF<. 

14 

&9IA<>4 6989A<я @яK4 A4DG:AB=, 6AGFD9AA9= K4EFPR EFBCO < CDя@O@ CB8N9@B@. 
&9IA<>4 C9D984K< @яK4 6AGFD9AA9= < A4DG:AB= K4EFPR EFBCO. &9IA<>4 BEF4AB6>< @яK4 EFBCB=, 
7B?9APR, 
598DB@, 7DG8PR, 7B?B6B=. &9IA<>4 B56B8>< <7DB>4. &9IA<>4 G84D4 CB @яKG 6AGFD9AA9=, CDя@O@ 
CB8N9@B@ <  
EFBCO < 7B?B6B=. 
!4K4?B <7DO E J9AFD4 CB?я. #DB5<F<9 LFD4HAB7B, E6B5B8AB7B, G7?B6B7B G84DB6. �O5D4EO64A<9 @яK4 
<;-;4 5B>B6B=, CBEFDB9A<9 EF9A><, ECBDAO= @яK. 
&4>F<>4 7DGCCB6OI 89=EF6<= 6 A4C489A<<, ;4M<F9, CB?G;4M<F9.  
�7D4 CB GCDBM9AAO@ CD46<?4@ A4 C?BM48>4I D4;AOI D4;@9DB6. �7D4 CB CD46<?4@. 
%4@BEFBяF9?PA4я D45BF4 B5GK4RM97BEя 14 

%4@BEFBяF9?PA4я BFD45BF>4 F9IA<K9E><I CD<9@B6, D45BF4 A48 BFEF4RM<@< <7DB6O@< 
>4K9EF64@<. 
#B87BFB6>4 >   CD4>F<K9E><@ ;4AяF<я@ E <ECB?P;B64A<9@ @9FB8<K9E><I D9>B@9A84J<= 
CD9CB8464F9?я. 

 %4@BEFBяF9?PAB9 <;GK9A<9 GK95AB7B @4F9D<4?4 CB F9@9. 
&9@4 2.6. (<FA9E 
(4QDB5<>4) 

%B89D:4A<9 GK95AB7B @4F9D<4?4 16 2 

�<HH9D9AJ<DB64AAB9 D4;6<F<9 H<;<K9E><I >4K9EF6.  

"5GK9A<9 >B@C?9>EG 4QDB5<>< (5 K4EF9=).  
"5GK9A<9 1-2 K4EFя@ 4QDB5<>< (D4;@<A>4, 4QDB5A4я K4EFP, BE6B9A<9 BEAB6AOI 54;B6OI L47B6)
"5GK9A<9 3-5 K4EFя@ 4QDB5<><: (;4@<A>4, GCD4:A9A<я 6 C4DF9D9, ;4>?RK<F9?PA4я ;4@<A>4).
%B69DL9AEF6B64A<9 >B@C?9>EB6 4QDB5<>< D4;?<KAB= A4CD46?9AABEF<: 54;B64я  
4QDB5<>4, E<?B6O9 GDB><, EF9C-4QDB5<>4, H<F5B?, E?4=8-4QDB5<>4,  C<?4F9E, >DG7B6O9 < <AF9D64?PAO9 



GDB>< (@9FB8 K9D98B64A<я EF9C9A< <AF9AE<6ABEF< <?< @9FB8 K9D98B64A<я >4D8<B- < E<?B6B= 
A47DG;><). 
%4@BEFBяF9?PA4я D45BF4 B5GK4RM97BEя 16 

#B87BFB6>4 >   CD4>F<K9E><@ ;4AяF<я@ E <ECB?P;B64A<9@ @9FB8<K9E><I D9>B@9A84J<= 
CD9CB8464F9?я. 
%4@BEFBяF9?PA4я D4;D45BF>4 K4EF< ;4AяF<я 4QDB5<>B=. 

&9@4 2.7.  

"5M9H<;<K9E>4я 
CB87BFB6>4 

%B89D:4A<9 GK95AB7B @4F9D<4?4 18 2 

$4;6<F<9 H<;<K9E><I >4K9EF6: B5M9= 6OABE?<6BEF<, E<?B6B= 6OABE?<6BEF<; E<?O, 7<5>BEF<, 
5OEFDBFO, >BBD8<A<DB64AABEF<, E>BDBEFAB-E<?B6OI ECBEB5ABEF9=. 
%4@BEFBяF9?PA4я D45BF4 B5GK4RM97BEя 20 

%4@BEFBяF9?PA4я D45BF4 A48 BFEF4RM<@< H<;<K9E><@< >4K9EF64@<.  
#B87BFB6>4 >   CD4>F<K9E><@ ;4AяF<я@ E <ECB?P;B64A<9@ @9FB8<K9E><I D9>B@9A84J<= 
CD9CB8464F9?я. 

 $4;89? 4. 
�BAFDB?PAO9 ;4AяF<я 

48 2 

&9@4 3.1. "J9A>4 
GDB6Aя 
H<;<K9E>B= < 
F9IA<K9E>B= 
CB87BFB6?9AABEF<. 

%B89D:4A<9 GK95AB7B @4F9D<4?4 18 

�OCB?A9A<9 >BAFDB?PAOI GCD4:A9A<=, I4D4>F9D<;GRM<I D4;6<F<9 G B5GK4RM<IEя BEAB6AOI 
H<;<K9E><I 
 >4K9EF6, 86<74F9?PAOI G@9A<= < A46O>B6: 
�97 30 @, 100 @, 200 @ 

�97 500 @ (896GL><), 1000 @ (RABL<), 2000 @ (896GL><), 3000 @ (RABL<),  
@4DL-5DBEB> 5 >@ (RABL<), 3 >@ (896GL><) 
#DO:B> 6 8?<AG E @9EF4 
#B8Fя7<64A<9 (RABL<) 
"F:<@4A<9 (896GL><) 
#B8A<@4A<9 AB7 6 6<E9 (RABL<) 
"F>?BA9A<9 FG?B6<M4 (896GL><) 
+9?ABKAO= 597 3I10@ 

&9EF A4 7<5>BEFP 
&9IA<>4 6OCB?A9A<я GCD4:A9A<= CB 6<84@ ECBDF4 
%4@BEFBяF9?PA4я D45BF4 B5GK4RM97BEя 30 

%4@BEFBяF9?PA4я D45BF4 A48 BFEF4RM<@< H<;<K9E><@< >4K9EF64@< < F9IA<K9E><@< 
Q?9@9AF4@<. 
#B87BFB6>4 > >BAFDB?PAO@ <ECOF4A<я@ E <ECB?P;B64A<9@ @9FB8<K9E><I D9>B@9A84J<= 
CD9CB8464F9?я. 

#DB@9:GFBKAO= >BAFDB?P ;A4A<= - зачет  
�E97B: 304 



2.3. #D<@9DA4я F9@4F<>4 >GDEB6OI CDB9>FB6 (D45BF) 
 !9 CD98GE@BFD9AB. 
2.4 %4@BEFBяF9?PA4я D45BF4 B5GK4RM97BEя 

2.4.1 �<8O %$%  

№ 
C/C 

№ 
E9@9E
FD4 

!4<@9AB64A<9 D4;89?B6 < F9@ �<8O %$% 
�E97B 
K4EB6 

1 2 3 4 5 

2 

3 

 

 

4 

$4;89? 1 

 9FB8<>B-CD4>F<K9E><9 
;4AяF<я 

&9@4 2.1  9FB8O E4@B>BAFDB?я ;4 
HGA>J<BA4?PAO@  
EBEFBяA<9@  
&9@4 2.1   9FB8<>4  
EBEF46?9A<я < CDB6989A<я  
K4EF< ;4AяF<я 

#B87BFB6>4 > CD4>F<K9E><@ 
;4AяF<я@ E <ECB?P;B64A<9@ 
@9FB8<K9E><I D9>B@9A84J<= 

CD9CB8464F9?я. 
%4@BEFBяF9?PAB9 <;@9D9A<9 +%% 6 
F9K9A<9 8Aя. %4@BEFBяF9?PA4я 
D4;D45BF>4 < A4C<E4A<9 
>BAEC9>F4 K4EF< ;4AяF<я. 

8 

3 

3-7 

 

 

$4;89? 2 

#D4>F<K9E><9 ;4AяF<я  
&9@4 3.1. �4E>9F5B? 
&9@4 3.2 �B?9=5B? 
&9@4 3.3 �97>4я 4F?9F<>4. 
&9@4 3.5. (GF5B? 
&9@4 3.6. (<FA9E (4QDB5<>4) 
&9@4 3.7. "5M9H<;<K9E>4я 

CB87BFB6>4 

%4@BEFBяF9?PA4я BFD45BF>4 
F9IA<K9E><I CD<9@B6, D45BF4 A48 

BFEF4RM<@< <7DB6O@< 
>4K9EF64@<. 

#B87BFB6>4 > CD4>F<K9E><@ 
;4AяF<я@ E <ECB?P;B64A<9@ 
@9FB8<K9E><I D9>B@9A84J<= 

CD9CB8464F9?я. 
 %4@BEFBяF9?PAB9 <;GK9A<9 
GK95AB7B @4F9D<4?4 CB F9@9. 
%4@BEFBяF9?PA4я D45BF4 A48 
BFEF4RM<@< H<;<K9E><@< 
>4K9EF64@<, 6OCB?A9A<9 

EC9J<4?PAOI  
597B6OI GCD4:A9A<=. 

%4@BEFBяF9?PA4я D4;D45BF>4 K4EF< 
;4AяF<я 4QDB5<>B=. 

114 

4 3-7 

 

$4;89? 3 

�BAFDB?PAO9 ;4AяF<я. 
&9@4 4.1. "J9A>4 GDB6Aя 
H<;<K9E>B= < F9IA<K9E>B= 
CB87BFB6?9AABEF<. 

 

 

 

%4@BEFBяF9?PA4я D45BF4 A48 
BFEF4RM<@< H<;<K9E><@< 
>4K9EF64@< < F9IA<K9E><@< 

Q?9@9AF4@<. 
#B87BFB6>4 > >BAFDB?PAO@ 
<ECOF4A<я@ E <ECB?P;B64A<9@ 
@9FB8<K9E><I D9>B@9A84J<= 

CD9CB8464F9?я. 

30 

�&"�": 152 

2.5 "J9ABKAO9 ED98EF64 8?я F9>GM97B >BAFDB?я GEC9649@BEF<, CDB@9:GFBKAB= 4FF9EF4J<< 
CB <FB74@ BE6B9A<я 8<EJ<C?<AO  

"J9ABKAO9 ED98EF64 CD98EF46?9AO 6 HBA89 BJ9ABKAOI ED98EF6 CB 8<EJ<C?<A9. 
 



2.6.  %6989A<я B HBD@4I B5GK9A<я 

!4;64A<9 GK95AB= 
8<EJ<C?<AO№ 

C/C 

�<8O GK95AB= 89яF9?PABEF<, CDB6B8<@O9 6 FD48<J<BAAOI 
HBD@4I 

�<8O GK95AB= 89яF9?PABEF<, CDB6B8<@O9 6 4>F<6AOI < 
<AF9D4>F<6AOI HBD@4I 

&9BD9F<K9E>B9 B5GK9A<9 #D4>F<K9E>B9 B5GK9A<9 &9BD9F<K9E>B9 
B5GK9A<9 #D4>F<K9E>B9 B5GK9A<9 

(BD@O 
�B?<K9EF6B 
K4EB6 (BD@O 

�B?<K9EF6B 
K4EB6 (BD@O 

�B?<K9EF6B 
K4EB6 (BD@O 

�B?<K9EF6B 
K4EB6 

"�%1.04. 
(<;<K9E>4я 
>G?PFGD4 

  

'K95AB-
FD9A<DB6BKAB9 
;4AяF<9 

(CD4>F<K9E>B9 
;4AяF<9) 

106   

 #D4>F<K9E><9 ;4AяF<я 
(D45BF4 6 @4?OI 7DGCC4I: 
>B@4A8AO9 < 7DGCCB6O9 
6;4<@B89=EF6<я 6 

CB86<:AOI < ECBDF<6AOI 
<7D4I E CBE?98GRM<@ 
B5EG:89A<9@, DB?964я 

<7D4, 
<7D4 «�BA>4 ;4 ?<89DB@», 

E4@BEFBяF9?PAB9 
CDB6989A<9 K4EF< ;4AяF<я 

(@4EF9D->?4EE) 

46 

 

�FB7B: 
30,0% 6 <AF9D4>F<6AOI HBD@4I 
70,0% 6 FD48<J<BAAOI HBD@4I 

 3. '%�"��3 $������&�� #$"�$�  / ��%&�#��!/ 

 3.1. &D95B64A<я > @<A<@4?PAB@G @4F9D<4?PAB-F9IA<K9E>B@G B59EC9K9A<R 8<EJ<C?<AO 

$94?<;4J<я CDB7D4@@O 8<EJ<C?<AO FD95G9F A4?<K<я ECBDF<6AOI ;4?B6 < C?BM48B>:  
№ 

C/C 
!4<@9AB64A<9 CD98@9F4, 

8<EJ<C?<AO  
6 EBBF69FEF6<< E GK95AO@ 

C?4AB@ 

!4<@9AB64A<9 GK95AB7B >45<A9F4  #9D9K9AP BEAB6AB7B B5BDG8B64A<я, F9IA<K9E><I ED98EF6 
B5GK9A<я 

1 "�%1.04 
(<;<K9E>4я >G?PFGD4 

'K95AO9 4G8<FBD<< 8?я 
CDB6989A<я ?45BD4FBDAB-

CD4>F<K9E><I ;4AяF<= < ;4AяF<= 

%CBDF<6AO= ;4? (30 * 15) @ <7DB6B=, 
BEA4M9A: 54E>9F5B?PAO9 M<FO, HGF5B?PAO9 6BDBF4, 
6B?9=5B?PA4я E9F>4, 7<@A4EF<K9E>4я E9F>4, <7DB6B= 



E9@<A4DE>B7B F<C4  
 

<A69AF4DP. 
�4? 4F?9F<K9E>B= 7<@A4EF<><, BEA4M9AAO= E<?B6O@< 

FD9A4:9D4@<, LF4A74@<, 74AF9?я@<, 7<Dя@< 

�4? H<FA9E4, BEA4M9AAO= 69?BFD9A4:9D4@< (3 LF.), FD9A4:9DB@ 
597B64я 8BDB:>4, 74AF9?я@<, H<F5B?4@<, 5B8<54D4@<, 

B5DGK4@<, EF9C-C?4FHBD@4@<  < F.8. 
%CBDF<6AO= ;4? (16 * 16) @, BEA4M9AAO= F9AA<EAO@< EFB?4@< 

(4 LF), EF9C-C?4FHBD@4@<,  @985B?4@<, 74AF9?я@<, 
7<@A4EF<K9E><@< >B6D<>4@<, <7DB6O@ <A69AF4D9@, 74AF9?я@<, 

LF4A74@<, FD9A4:9D4@<. 
�O:A4я 54;4, BEA4M9AA4я 300-@< >B@C?9>F4@< ?O:AB7B 

<A69AF4Dя 
%FD9?>B6O= F<D 

#A96@4F<K9E><9 6<AFB6><, M<FO, @<L9A< 

"F>DOFO= EF48<BA L<DB>B7B CDBH<?я E Q?9@9AF4@< CB?BEO 
CD9CяFEF6<=; 

�97>B4F?9F<K9E><= @4A9: E 597B6B= 8BDB:>B= 200 @ 

3 "�%1.04 
(<;<K9E>4я >G?PFGD4 

'K95AO9 4G8<FBD<< 
E4@BEFBяF9?PAB= D45BFO  

�B@CPRF9DAO= >?4EE 8?я E4@BEFBяF9?PAB= D45BFO 
B5GK4RM<IEя, 4G8.340 

Microsoft Windows 7 (Windows Prof 7 Academic Open License 

 4=>DBEBHF 47105956  30.06.2010) 
Kaspersky Endpoint Security 8?я Windows (Kaspersky Endpoint 

Security Standard Edition Educational 2B1E-210325-090658-4-

10160  350 13.02.2020 17B8""" «�D<@%BHF», 8B7B6BD №111 BF 
18.03.2021, 1 7B8) Google Chrome (A9?<J9A;<DG9FEя) Microsoft 

Office 2007 (Microsoft Office 2010 Russian Academic Open 

License  4=>DBEBHF 47105956 30.06.2010) CorelDRAW Graphics 
Suite X6Autodesk AutoCAD 2015  (Autodesk Education Master 

Suite 2020 Autodesk 555-70284370  21.10.2020)  

#DB7D4@@AO= >B@C?9>E "#��!"$" (��% "%��1�%" - 
 B?BKAO= E>BF. #?9@9AAB= GK9F 6 IB;я=EF64I """ "#��!"$" 

17.08.2015 CBEFBяAA4я �B7B6BD №433/44 BF 17.08.2015) 
�" #�%-3D V15 (�" #�%-�6FBCDB9>F �" #�% 3D V14 
ACKOH  *-14-00430 01.01.2010 CBEFBяAA4я) Mathcad 14 

 



3.2. �AHBD@4J<BAAB9 B59EC9K9A<9 B5GK9A<я 

4) BEAB6A4я ?<F9D4FGD4: 

!4<@9AB64A<9 �6FBD, A4;64A<9, @9EFB <;84A<я, <;84F9?PEF6B, 7B8 <;84A<я GK95AB= < 
GK95AB-@9FB8<K9E>B= ?<F9D4FGDO 

�ECB?P;G9FEя 
CD< <;GK9A<< 
D4;89?B6 

%9@9EFD 
�B?<K9EF6B Q>;9@C?яDB6 

6 5<5?<BF9>9 A4 
>4H98D9 

'K95AB-
@9FB8<K9E>B9 
CBEB5<9 

(<?<CCB64, 2. %. (<;<K9E>4я >G?PFGD4 : GK95AB-@9FB8<K9E>B9 
CBEB5<9 / 2. %. (<?<CCB64. -  BE>64 : �!($�- , 2020. - 197 E. - 
(%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-16-015948-5. 

- &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/1071372. – $9:<@ 8BEFGC4: CB 
CB8C<E>9. 

1-3 1-2 
!9B7D4A<K9A
AO= 8BEFGC 

- 

 9FB8<K9E><9 
D9>B@9A84J<< 

"5M9D4;6<64RM<9 GCD4:A9A<я A4 ;4AяF<яI CB H<;<K9E>B= 
>G?PFGD9 : @9FB8<K9E><9 D9>B@9A84J<< 8?я EFG89AFB6, 
B5GK4RM<IEя CB CDB7D4@@9 CB87BFB6>< EC9J<4?<EFB6 ED98A97B 
;69A4 (%#") EC9J<4?PABEF9= 07.02.01 �DI<F9>FGD4, 23.02.03 
&9IA<K9E>B9 B5E?G:<64A<9 < D9@BAF 46FB@B5<?PAB7B FD4AECBDF4, 
35.02.15 �<AB?B7<я, 38.02.01 1>BAB@<>4 < 5GI74?F9DE><= GK9F, 
43.02.05 (?BD<EF<>4 / �D<6BL9964 �. �., EBEF. ; �BEFDB@E>4я �%)�. 
�4H98D4 H<;<K9E>B= >G?PFGDO < ECBDF4. - �4D46496B : �BEFDB@E>4я 
�%)�, 2021. - 40 E. - &9>EF: Q?9>FDBAAO=. - URL: 

http://lib.ksaa.edu.ru/marcweb/books/metod/M21_3743.pdf. - $9:<@ 
8BEFGC4: 8?я 46FBD<;. CB?P;B64F9?9=. -  121.1.  

1-3 1-2 !9B7D4A<K9-
AAO= 8BEFGC 

- 

5) 8BCB?A<F9?PA4я ?<F9D4FGD4: 
№ 
C/
C 

!4<@9AB64A<9 �6FBD, A4;64A<9, @9EFB <;84A<я, <;84F9?PEF6B, 7B8 <;84A<я 
GK95AB= < GK95AB-@9FB8<K9E>B= ?<F9D4FGDO 

�ECB?P;G9FEя 
CD< <;GK9A<< 
D4;89?B6 

%9@9EFD 
�B?<K9EF6B Q>;9@C?яDB6 
6 5<5-
?<BF9>9 

A4 >4-
H98D9 

1 2 3 4 5 6 7 

1 �GDE ?9>J<=  (<;<K9E>4я >G?PFGD4 / �AFBAB6  .(., EBEF. - �BEFDB@4: ��%)�, 
2010. - �;8. 2-9 C9D9D45. - 158 E. 

1,2 1-2 94 1 

2 'K95AB-
@9FB8<K9E>B9 
CBEB5<9  

�AFBAB6  .(. "D74A<;4J<BAAB-@9FB8<K9E><9 BEAB6O 
CB87BFB6>< ECBDFE@9AB6 6 7<D96B@ ECBDF9. - �4D46496B: 
��%)�,2014. - 76E. 

3 1-2 43 2 

3  9FB8<K9E><9 
D9>B@9A84J<<   

�D9C9?96 $.�., �D9C9?964 ".#.  9FB8<>4 D4;6<F<я 7<5>BEF<. - 
�4D46496B: ��%)�,2014. - 38E. 

3 1-2 93 2 



4  9FB8<K9E><9 
D9>B@9A84J<<  

�BD<I<A �.�.  9FB8<K9E><9 BEAB6O B5GK9A<я <7DO 6 L4I@4FO:  
�BEFDB@4:��%)�, 2014. - 28 E. 

3 1-2 43 2 

5  9FB8<K9E><9 
D9>B@9A84J<<  

�D<6BL9964 �.�. �ECB?P;B64A<9 @9FB8B6 >DG7B6B= FD9A<DB6>< 
A4 ;4AяF<яI H<;<K9E>B= >G?PFGDB=.- �BEFDB@4: ��%)�, 2007. - 
34 E. 

3 1-2 2 2 

6  9FB8<K9E><9 
D9>B@9A84J<<  

3>GA<A 2.�. #B87BFB6>4 > 6OCB?A9A<R ?97>B4F?9F<K9E><I 
ABD@4F<6B6.- �BEFDB@4: ��%)�, 2005. -    19 E. 

3 1-2 5 2 

7  9FB8<K9E><9 
D9>B@9A84J<<  

�B6BD>B64 �.�. CF9C-4QDB5<>4 6 E<EF9@9 H<;<K9E>B= CB87BFB6>< 
EFG89AFB6 . - �BEFDB@4: ��%)�, 2012. - 18 E. 

3 1-2 4 2 

8 'K95AB-
@9FB8<K9E>B9 
CBEB5<9  

2.�. 3>GA<A. !4K4?PA4я EFD9?>B64я CB87BFB6>4. -�BEFDB@4: 
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