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EB54> 8?я DB;OE>AB= E?G:5O. %6989A<я B5 B5D4;B64A<< ;4C4I4, E?98BB5D4;B64A<<, 6<84I 
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4F9EF4J<< < C9D94F9EF4J<<. 

&5<0 2.5.3. 
"A>15==>AB8 

?>43>B>2:8 A>10: 
4;я @072;5:0B5;L=KE 
8 7@5;8I=KE 
<5@>?@8яB89. 

СB89D:4Aи9 GG95AB7B @4F9Dи4?4: #D<@9A9A<9 < <ECB?P;B64A<9 EB54> 8?я D4;6?9>4F9?PAOI 
< ;D9?<MAOI @9DBCD<яF<=. !BD@4F<6AO9 8B>G@9AFO, D97?4@9AF<DGRM<9 CD<@9A9A<9 EB54> 
8?я D4;6?9>4F9?PAOI < ;D9?<MAOI @9DBCD<яF<=. %C9J<4?PAO= <A69AF4DP < B5BDG8B64A<9. 

3 1,2 

&5<0 2.6. "?@545;5=85 
?@83>4=>AB8 A>10:8 4;я 
=5A5=8я A;C61K. #@>25@:0 
C@>2=я ?>43>B>2;5==>AB8 

A>10:8. 

СB89D:4Aи9 GG95AB7B @4F9Dи4?4: #BDя8B> < CD46<?4 CDB6989A<я @9DBCD<яF<=, 
BD74A<;GRM<I BCD989?9A<9 CD<7B8ABEF< E?G:95AOI EB54> > 84?PA9=L9@G A9E9A<R E?G:5O, 
< F9>GM<= >BAFDB?P GDB6Aя <I CB87BFB6>< <?< A4FD9A<DB64AABEF<. !BD@4F<6AO9 8B>G@9AFO, 
D97?4@9AF<DGRM<9 BCD989?9A<9 CD<7B8ABEF< EB54>< 8?я A9E9A<я E?G:5O, GDB6Aя 
CB87BFB6?9AABEF< EB54><, 698B@EF69AAO9, 6A9698B@EF69AAO9, @9:698B@EF69AAO9 
<ECOF4A<я < EBD96AB64A<я. "J9A>4 D45BFO EB54>< A4 <ECOF4A<яI. #D46<?4 CDB6989A<я 
<ECOF4A<= EB54> CB D4;?<KAO@ E?G:54@. "5BDG8B64A<9 @9EF <ECOF4A<=. 

4 1,2,3 

С4@BEFBяF9?PA4я D45BF4 (F45?иFO, EE9@O, 4>FO): BCD989?<FP GDB69AP CB87BFB6>< EB54>< 
CB >4>B@G-?<5B 6<8G E?G:5O. %BEF46<FP 4>F CD<7B8ABEF< EB54>< > 84AAB@G 6<8G E?G:5O. 
"HBD@<FP BJ9ABKAO= ?<EF CB >4>B@G-?<5B ABD@4F<6G. %D46A<FP FD95B64A<я CB B8A<@ < F9@ 
:9 ABD@4F<64@ 6 D4;AOI 698B@EF64I. "5NяEA<FP D4;?<K<я. 

2 1,2,3 

%>740=85 @5D5@0B0 ?> 8B>30< 87CG5=8я @0745;0 2. 6  

$0745; 3.  &0:B8:0 ?@8<5=5=8я A>10: ?> ?>@>40< 8 2840< A;C61. 19  

&5<0 3.1. #@54=07=0G5=85 
?>@>4. #>@>4=K5, 8 
?>;>2>7@0AB=K5 

>A>15==>AB8 A>10: ?@8 
>B1>@5 =0 :0:>9-;81> 284 

A;C61K. 

%B89D:4A<9 GK95AB7B @4F9D<4?4: &D95B64A<я > EB54>4@, B59EC9K<64RM<9 
CD98CBKF<F9?PAO= < BCF<@4?PAO= 6O5BD CBDB8 8?я D4;?<KAOI 6<8B6 E?G:5. �?<яA<9 
D4;?<KAOI H4>FBDB6, 6 FB@ K<E?9 6B;D4EF4 A4 A9E9A<9 E?G:5O EB54>4@<. "EB59AABEF< 
A9E9A<я E?G:5O EG>4@< < >B59?я@<. �B?:ABEFAO9 ?<J4, BF69K4RM<9 ;4 >B@C?9>FB64A<9 < 
6O5D4>B6>G EB54>. #D46<?4, CBDя8B> < >D<F9D<< >B@C?9>FB64A<я E?G:5 EB54>4@<, <?< <I 
6O5D4>B6><. #9D9K9AP CBDB>B6, 5B?9;A9= < A98BEF4F>B6, B7D4A<K<64RM<I <?< 
<E>?RK4RM<I E?G:95AB9 <ECB?P;B64A<9 EB54> 6 D4;?<KAOI GKD9:89A<яI < 698B@EF64I. 

6 1,2,3 

С4@BEFBяF9?PA4я D45BF4 (F45?иFO, EE9@O, 4>FO): EBEF46<FP 4>F B EC<E4A<< EB54>< <?< 
C9D96B89 99 A4 8DG7B= 6<8 E?G:5O. 3 1,2,3 
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&5<0 3.2. "@30=870F8я 
?@8<5=5=8я A>10: ?> 
2840< A;C61K. 

СB89D:4Aи9 GG95AB7B @4F9Dи4?4: �D<F9D<< BF5BD4 < F9EF<DB64A<9 EB54> CB CBDB84@ E GK9FB@ 
EC9J<H<>< <I <ECB?P;B64A<я 6 D4;AOI 6<84I E?G:5. "D74A<;4J<я, CD46<?4 < CBDя8B> 
CD<@9A9A<я EB54> 6 7D4:84AE><I < 6B9A<;<DB64AAOI BD74A<;4J<яI. 
#D<@9A9A<9 EB54> EB E?G:95AO@ CD98A4;A4K9A<9@: 
 CB B5M<@ < EC9J<4?PAO@ 6<84@ E?G:5O ("$ < % CDBH<?я); 
 CB CB?P;B64F9?PE>B@G CD<@9A9A<R (C4EFGLP<, 9;8B6O9, >4D4G?PAO9, EB54>< EC9J<4?PAOI 
7D4:84AE><I E?G:5 (74;B-DG8B-DB;OE>AO9, CB6B8OD<)). 
#D<@9A9A<9 EB54> E BIBFA<KP<@ CD98A4;A4K9A<9@: 
 EC9J<4?<;<DB64AAOI CBDB8 (ABDAO9, ?4=><, 7BAK<9, 7BAK<9 CB >DB6яAB@G E?98G, BEFDB6AO9 
< >BAF<A9AF4?PAO9 ?9746O9, EC4A<9?<, D9FD<69DO, 5BD;O9); 
 A9EC9J<4?<;<DB64AAOI CBDB8. 
#D<@9A9A<9 EB54>->B@C4APBAB6: 
 <ECB?P;G9@O9 6 D945<?<F4J<BAAOI @9DBCD<яF<яI (8?я >4A<E-F9D4C<<, 4869AFBDO); 
 <ECB?P;G9@O9 6 D4;6?9>4F9?PAOI J9?яI (4DF<EFO, >BAF4>FAO9 ;BBC4D><); 
 <ECB?P;GRM<IEя 6 >4K9EF69 >B@C4APBAB6. 

5 1,2,3 

С4@BEFBяF9?PA4я D45BF4 (8B>?48, C?4AO, F45?иFO, EE9@O):CB8B5D4FP EB54> 8?я A9E9A<я 
E?G:5O, CDB69EF< <I F9EF<DB64A<9 < BF5BD. #B87BFB6<FP C?4A 8D9EE<DB6>< (FD9A<DB6><). 4 1,2,3 

&5<0 3.3. "1I85 
?@8=F8?K B0:B8:8 
?@8<5=5=8я 8 

8A?>;L7>20=8я A>10: =0 
@07;8G=KE 2840E 

A;C61K. 

СB89D:4Aи9 GG95AB7B @4F9Dи4?4: "5M<9 CD<AJ<CO 89=EF6<я CD< D45BF9 E EB54>B= 6 >4>B@ – 
?<5B 6<89 E?G:5O. &4>F<>4 CD<@9A9A<я EB54>< 6 D45BF9 ><AB?B74. &4>F<>4 <ECB?P;B64A<я 
EB54> 6 ;46<E<@BEF< BF CBDB8O, F<C4 �!� < CD9B5?484RM<I D94>J<=.  9FB8O CB87BFB6>< < 
CB6OL9A<я GDB6Aя D45BFBECBEB5ABEF<.  9FB8O 6Oя6?9A<я < <ECD46?9A<я <@9RM<IEя G EB54> 
BL<5B> CD< 6OCB?A9A<< A46O>B6. 

5 1,2,3, 

С4@BEFBяF9?PA4я D45BF4 (8B>?48, EE9@4): BC<E4FP F4>F<>G CD<@9A9A<я EB54>< 6 >4>B@-?<5B 
6<89 E?G:5O. 4 1,2,3 

�>=B@>;L=0я @01>B0 ?> 8B>30< 87CG5=8я @0745;0 3 1  

#@><56CB>G=0я 0BB5AB0F8я 2 D>@<5 CAB=>3> A>15A54>20=8я ?> 8B>30< >A2>5=8я <5648AF8?;8=0@=>3> :C@A0 1  

(>@<0 48DD5@5=F8@>20==>3> 70G5B0 – A40G0 A?5F80;878@>20==>3> =>@<0B820 :><8AA88 2> 3;025 A AC4L59 $�( ?> 
@01>G8< :0G5AB20< 

1  

�&"�" 2 6 A5<5AB@5: 130  

�&"�" ?> 48AF8?;8=5: 130  
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2.3. #@8<5@=0я B5<0B8:0 :C@A>2KE @01>B 
!9 CD98GE@BFD9A4 
 

2.4 %0<>AB>яB5;L=0я @01>B0 >1CG0NI53>Aя 

#D<6B8яFEя 6<8O E4@BEFBяF9?PAB= D45BFO B5GK4RM97BEя, CBDя8B> <I 6OCB?A9A<я < 
>BAFDB?я, CB BF89?PAO@ D4;89?4@ @9:8<EJ<C?<A4DAB7B >GDE4. 
2.4.1 �84K %$%  
№ 
?/? 

№ 
A5<5AB@0 !08<5=>20=85 @0745;>2 8 B5< �84K %$% 

�A53> 
G0A>2 

1 6 

$0745; 1. "@30=870F8я ?>43>B>2:8 A>10: 
?> ?>@>40< 8 2840< A;C61 
&9@4 1.1. �6989A<9 
&9@4 1.2. $45BK<9 >4K9EF64 EB54><. 
&9@4 1.3. �<8O <ECB?P;B64A<я EB54>. 
#D98A4;A4K9A<9 < EC9J<4?<;4J<я CBDB8. 
&9@4 1.4. �4F97BD<< <ECB?P;G9@OI EB54>. 
&9@4 1.6. "F5BD < F9EF<DB64A<9 EB54> 8?я 
D4;?<KAOI 6<8B6 E?G:5. 

%4@BEFBяF9?PAB9 <;GK9A<9 
GK95AB7B @4F9D<4?4. #B<E> 
<AHBD@4J<< CB ;484AAB= 
F9@9 <; D4;?<KAOI 

<EFBKA<>B6. "HBD@?9A<9 
CD4>F<K9E><I D45BF. 

#B87BFB6>4 > CD4>F<K9E><@ 
;4AяF<я@ #B87BFB6>4 > 

>BAFDB?PAB= D45BF9 (F9>GM<= 
>BAFDB?P ;A4A<= CB D4;89?G). 

13 

2 6 

$0745; 2. "@30=870F8я ?>43>B>2:8 8 
:>=B@>;я =0B@5=8@>20==>AB8 A>10: ?> 
?>@>40< 8 2840< A;C61. 
&9@4 2.1. !46O>< EB54>, <ECB?P;G9@O9 6 
E?G:59. �D9EE<DB6>4 EB54> CB D4;?<KAO@ 
A46O>4@. 'K95AB-@4F9D<4?PA4я 54;4 8?я 
CB87BFB6>< EB54>. 
&9@4 2.6. "CD989?9A<9 CD<7B8ABEF< EB54>< 
8?я A9E9A<я E?G:5O. #DB69D>4 GDB6Aя 
CB87BFB6?9AABEF< EB54><. 

%4@BEFBяF9?PAB9 <;GK9A<9 
GK95AB7B @4F9D<4?4. #B<E> 
<AHBD@4J<< CB ;484AAB= 
F9@9 <; D4;?<KAOI 

<EFBKA<>B6. "HBD@?9A<9 
CD4>F<K9E><I D45BF. 

#B87BFB6>4 > CD4>F<K9E><@ 
;4AяF<я@ #B87BFB6>4 > 

>BAFDB?PAB= D45BF9 (F9>GM<= 
>BAFDB?P ;A4A<= CB D4;89?G). 

6 

3 6 %>740=85 @5D5@0B0 ?> 8B>30< 87CG5=8я @0745;0 2 6 

4 6 

$0745; 3. "@30=870F8я ?@8<5=5=8я A>10: 
?> ?>@>40< 8 2840< A;C61. 
&9@4 3.1. #D98A4;A4K9A<9 CBDB8. 
#BDB8AO9, < CB?B6B;D4EFAO9 BEB59AABEF< 
EB54> CD< BF5BD9 A4 >4>B=-?<5B 6<8 
E?G:5O. 
&9@4 3.2. "D74A<;4J<я CD<@9A9A<я EB54> 
CB 6<84@ E?G:5O. 
&9@4 3.3. "5M<9 CD<AJ<CO F4>F<>< 
CD<@9A9A<я < <ECB?P;B64A<я EB54> A4 
D4;?<KAOI 6<84I E?G:5O. 

%4@BEFBяF9?PAB9 <;GK9A<9 
GK95AB7B @4F9D<4?4. #B<E> 
<AHBD@4J<< CB ;484AAB= 
F9@9 <; D4;?<KAOI 

<EFBKA<>B6. "HBD@?9A<9 
CD4>F<K9E><I D45BF. 

#B87BFB6>4 > CD4>F<K9E><@ 
;4AяF<я@ #B87BFB6>4 > 

>BAFDB?PAB= D45BF9 (F9>GM<= 
>BAFDB?P ;A4A<= CB D4;89?G). 

10 

�&"�" G0A>2 2 A5<5AB@5: 35 

2.5 "F5=>G=K5 A@54AB20 4;я B5:CI53> :>=B@>;я CA?5205<>AB8, ?@><56CB>G=>9 
0BB5AB0F88 ?> 8B>30< >A2>5=8я <5648AF8?;8=0@=>3> :C@A0 - CD98EF46?9AO 6 HBA89 
BJ9ABKAOI ED98EF6 CB @9:8<EJ<C?<A4DAB@G >GDEG. 
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2.6 %2545=8я > D>@<0E >1CG5=8я 

 

!4;64A<9 
GK95AB= 

8<EJ<C?<AO 

�<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?<K9EF
6B K4EB6 (BD@O 

�B?<K9EF6
B K4EB6 (BD@O 

�B?<K9EF6
B K4EB6 (BD@O 

�B?<K9EF6B 
K4EB6 

 �� 03.02 
 9FB8O 

CB87BFB6>< < 
CD<@9A9A<я 
EB54> CB 
CBDB84@ < 
6<84@ E?G:5 

- - 
#D4>F<K9E>
<9 ;4AяF<я 

 

 

 

65 

 

 

 

�4AяF<я E ;4D4A99 
;4C?4A<DB64AAO@
< BL<5>4@< 

- 

 9FB8 
D45BFO 6 
@4?OI 
7DGCC4I 

Case-study 

(4A4?<; 
>BA>D9FAOI 
E<FG4J<=), 
6<;G4?PAB9 
;4AяF<9 E 
4A4?<;B@ 
A45?R89A<=, 
8<E>GEE<я 
CB 

<;GK49@B= 
CDB5?9@9 

 

 

 

 

30 

 

 

 

�FB7B 
30,0% 6 <AF9D4>F<6AOI HBD@4I 
70,0 % 6 FD48<J<BAAOI HBD@4I 
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3 '%�"��/ $������&�� #$"�$�  /  ����%&�#��!�$!"�" �'$%� 

3.1 &@51>20=8я : <8=8<0;L=><C <0B5@80;L=>-B5E=8G5A:><C >15A?5G5=8N 

$94?<;4J<я CDB7D4@@O @9:8<EJ<C?<A4DAB7B >GDE4 FD95G9F A4?<K<я GK95AB7B >45<A9F4 1,@4EF9DE><I -; CB?<7BAO 2 

 

№ 

?/? 

!08<5=>20=85 
?@54<5B0, 
48AF8?;8=K  
2 A>>B25BAB288 A 
CG51=K< ?;0=>< 

!08<5=>20=85 CG51=>3> 
:018=5B0  

#5@5G5=L >A=>2=>3> >1>@C4>20=8я, B5E=8G5A:8E A@54AB2 >1CG5=8я 

1  �� 03.02  9FB8O 
CB87BFB6>< < 
CD<@9A9A<я EB54> CB 
CBDB84@ < 6<84@ 
E?G:5 

'K95AO9 4G8<FBD<< 8?я 
CDB6989A<я ?45BD4FBDAB-
CD4>F<K9E><I ;4AяF<= < 
;4AяF<= E9@<A4DE>B7B F<C4  

 

'K95AO9 4G8<FBD<< 8?я CDB6989A<я ?45BD4FBDAB-CD4>F<K9E><I ;4AяF<= < 
;4AяF<= E9@<A4DE>B7B F<C4: 
'G51=K9 :018=5B :8=>;>388 8 A>10:>2>4AB20 (0C4. 42) 
�BE>4 GK9A<K9E>4я; ,>4H 8?я GK95AOI @4F9D<4?B6, B5BDG8B64A<9 < ED98EF64 
8?я EB89D:4A<я EB54> < GIB84 ;4 A<@< (BL9=A<><, CB6B8><, @9F4??<K9E><9 J9C<, 
A4@BD8A<><, E6<EF><, M9F><, 7D95A<, M<CK<>< 8?я >B7F9= < F.8.), GK95AO9 
@G?я:< < EF9A8O. 
'G51=K9 :018=5B: 4803=>AB8G5A:89 <0=56№ 1 �;8=8:>-4803=>AB8G5A:>3> 
F5=B@0 (2820@89) 0C4. 160) 
EFB?-@B=>4; 8BE>4, EFB?O 8?я BE@BFD4 :<6BFAOI; @4F9D<4?O 8?я H<>E4J<< 
(69D96><, 5<AFO, A4@BD8A<><, ;96A<><, < 8D.); A45BDO 8?я CB64?4 :<6BFAOI; EFB?O. 
#>;83>=K �;8=8:>-4803=>AB8G5A:>3> F5=B@0 (2820@89): 
1. Уч55AB-4D5EEиDB6BчA4я C?Bщ44>4 59х40@ 

'K95AB-8D9EE<DB6BKAO9 EA4Dя8O (5G@, 7BD>4, ?97>B4F?9F<K9E><= 54DP9D, 
D4;5BDAO= 54DP9D, 7?GIB= 54DP9D 1800, ?9EFA<J4 B8ABGDB6A964я, B>BC, EFB? 
D4;5BDAO=). "5BDG8B64A<9 8?я ;4M<FAB= D45BFO (CD<6я;<, EFB?, ;4M<FAO9 
L?9=><, I?OEF, EF9>, FDяC><, GI64F><, DGEFO, CB8GL><, E>DOF><, DG>464, >BEFR@ 
CB?AB= ;4M<FO). "5BDG8B64A<9 8?я E?98B6B= D45BFO (E?98B6O9 H?4:><, 
L?9=><, CD98@9FO, CB6B8><, 6O@C9?4). 
2. ПиFB@Aи> 

"5BDG8B64A<9 C<FB@A<>4: 6B?P9DO 8?я EB54>, GK95AO9 EB54><, F9IA<K9E><9 
ED98EF64 8?я EB89D:4A<я < GIB84 ;4 EB54>4@<. 

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

�><?LNB5@=K9 :;0AA 4;я A0<>AB>яB5;L=>9 @01>BK >1CG0NI8EAя, 0C4.340 
Microsoft Windows 7 (Windows Prof 7 Academic Open License  4=>DBEBHF 

47105956  30.06.2010) 
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№ 

?/? 

!08<5=>20=85 
?@54<5B0, 
48AF8?;8=K  
2 A>>B25BAB288 A 
CG51=K< ?;0=>< 

!08<5=>20=85 CG51=>3> 
:018=5B0  

#5@5G5=L >A=>2=>3> >1>@C4>20=8я, B5E=8G5A:8E A@54AB2 >1CG5=8я 

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 
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3.2 �=D>@<0F8>==>5 >15A?5G5=85 >1CG5=8я 

0) >A=>2=0я ;8B5@0BC@0: 

№ 
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 
>4H98D9 

1 2 3 5 6 7 8 

1 #D4>F<>G@ 

%5<5=G5=:>, %. �.   %?G:95AB9 EB54>B6B8EF6B. #D4>F<>G@ : GK95AB9 
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