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1. *��� "%�"�!�3 ��%*�#��!/  

 

!0AB>OI0O @01>G0O ?@>3@0<<0 48AF8?;8=K CAB0=02;8205B B@51>20=8O : 7=0=8O<, C<5=8O< 8 =02K:0< >1CG0NI8EAO, 0 B0:65 >?@545-
;O5B A>45@60=85 8 284K CG51=KE 70=OB89 8 >BG5B=>AB8. 

*5;LN >A2>5=8O 48AF8?;8=K O2;O5BAO >15A?5G5=85 ?@>D5AA8>=0;L=>9 ?>43>B>2:8 >1CG0NI8EAO, >A=>20==>5 =0 D>@<8@>20=88 A;5-
4CNI8E :><?5B5=F89, >?@545;5==KE >A=>2=>9 ?@>D5AA8>=0;L=>9 >1@07>20B5;L=>9 ?@>3@0<<>9 =0?@02;5=8O ?>43>B>2:8 09.03.01 «�=D>@-
<0B8:0 8 2KG8A;8B5;L=0O B5E=8:0», =0?@02;5==>ABL (?@>D8;L) «�2B><0B878@>20==K5 A8AB5<K >1@01>B:8 8=D>@<0F88 8 C?@02;5=8O» (C@>-
25=L 10:0;02@80B0): 

- #�-1 %?>A>15= @07@010BK20BL B@51>20=8O 8 ?@>5:B8@>20BL ?@>3@0<<=>5 >15A?5G5=85 
- #�-9 %?>A>15= 8=B53@8@>20BL ?@>3@0<<=K5 <>4C;8 8 :><?>=5=BK 8 ?@>25@OBL @01>B>A?>A>1=>ABL 2K?CA:>2 ?@>3@0<<=>3> ?@>-

4C:B0. 
 

2. #��!�$'� /� $��'�0&�&/ "�'+�!�3 #" ��%*�#��!�, %""&!�%�!!/� % #��!�$'� / � $��'�0-
&�&� � "%�"�!�3 "#"# 

 

"A2>5=85 48AF8?;8=K =0?@02;5=> =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89, >?@545;5==KE 2 CG51=>< ?;0=5 >A=>2=>9 ?@>D5AA8>-
=0;L=>9 >1@07>20B5;L=>9 ?@>3@0<<K: 

 

�>4  
:><?5B5=F88 

%>45@60=85 :><?5B5=F88 �>4 8 =08<5=>20=85 8=48:0B>@0 4>AB865=8O :><?5B5=F88 

#�-1 
%?>A>15= @07@010BK20BL B@51>20=8O 8 ?@>5:B8@>20BL 
?@>3@0<<=>5 >15A?5G5=85 

#�-1.1 

�=0BL: 
− 2>7<>6=>AB8 ACI5AB2CNI59 ?@>3@0<<=>-B5E=8G5A:>9 0@-
E8B5:BC@K 

− 2>7<>6=>AB8 A>2@5<5==KE 8 ?5@A?5:B82=KE A@54AB2 @07@0-
1>B:8 ?@>3@0<<=KE ?@>4C:B>2, B5E=8G5A:8E A@54AB2 
− <5B>4>;>388 @07@01>B:8 ?@>3@0<<=>3> >15A?5G5=8O 8 B5E-
=>;>388 ?@>3@0<<8@>20=8O 
− <5B>4>;>388 8 B5E=>;>388 ?@>5:B8@>20=8O 8 8A?>;L7>20=8O 
107 40==KE 
− O7K:8 D>@<0;870F88 DC=:F8>=0;L=KE A?5F8D8:0F89 

− 284K 0@E8B5:BC@K ?@>3@0<<=>3> >15A?5G5=8O 8 ?@8=F8?K 
55 ?>AB@>5=8O 
− B8?>2K5 @5H5=8O, 181;8>B5:8 ?@>3@0<<=KE <>4C;59, H01-
;>=K, :;0AAK >1J5:B>2, 8A?>;L7C5<K5 ?@8 @07@01>B:5 ?@>-
3@0<<=>3> >15A?5G5=8O 
− <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5-
=8O, 107 40==KE 8 ?@>3@0<<=KE 8=B5@D59A>2 
 

#�-1.3 

'<5BL: 
− ?@>2>48BL 0=0;87 8A?>;=5=8O B@51>20=89 

− 2K@010BK20BL 20@80=BK @50;870F88 B@51>20=89 

− ?@>2>48BL >F5=:C 8 >1>A=>20=85 @5:><5=4C5<KE @5H5=89 

− >ACI5AB2;OBL :><<C=8:0F88 A 708=B5@5A>20==K<8 AB>@>=0-
<8 

− 2K18@0BL A@54AB20 @50;870F88 B@51>20=89 : ?@>3@0<<=><C 
>15A?5G5=8N 

− 2K@010BK20BL 20@80=BK @50;870F88 ?@>3@0<<=>3> >15A?5-
G5=8O 
− 8A?>;L7>20BL ACI5AB2CNI85 B8?>2K5 @5H5=8O 8 H01;>=K 
?@>5:B8@>20=8O ?@>3@0<<=>3> >15A?5G5=8O 
− ?@8<5=OBL <5B>4K 8 A@54AB20 ?@>5:B8@>20=8O ?@>3@0<<=>-
3> >15A?5G5=8O, AB@C:BC@ 40==KE, 107 40==KE, ?@>3@0<<=KE 
8=B5@D59A>2 
 

#�-1.5 

�;045BL: 
− <5B>40<8 0=0;870 2>7<>6=>AB59 @50;870F88 B@51>20=89 : 
?@>3@0<<=><C >15A?5G5=8N  
− <5B>40<8 >F5=:8 2@5<5=8 8 B@C4>5<:>AB8 @50;870F88 B@5-
1>20=89 : ?@>3@0<<=><C >15A?5G5=8N 

− <5B>40<8 >F5=:8 8 >1>A=>20=8O @5:><5=4C5<KE @5H5=89 

− <5B>40<8 ?@>5:B8@>20=8O AB@C:BC@ 40==KE, 107 40==KE 8 
?@>3@0<<=KE 8=B5@D59A>2 
− =02K:0<8 @07@01>B:8 ?@>F54C@ A1>@:8 <>4C;59 8 :><?>-
=5=B ?@>3@0<<=>3> >15A?5G5=8O 

#�-9 

%?>A>15= 8=B53@8@>20BL ?@>3@0<<=K5 <>4C;8 8 :><?>-
=5=BK 8 ?@>25@OBL @01>B>A?>A>1=>ABL 2K?CA:>2 ?@>-
3@0<<=>3> ?@>4C:B0 

#�-9.1 

�=0BL: 
− <5B>4K 8 A@54AB20 A1>@:8 8 8=B53@0F88 ?@>3@0<<=KE <>4C-
;59 8 :><?>=5=B  
− 8=B5@D59AK 2708<>459AB28O A 2=5H=59 A@54>9 8 2=CB@5=-
=8<8 <>4C;O<8 A8AB5<K 

− <5B>4K 8 A@54AB20 @07@01>B:8 ?@>F54C@ 4;O @0725@BK20=8O 
?@>3@0<<=>3> >15A?5G5=8O 
− <5B>4K 8 A@54AB20 <83@0F88 8 ?@5>1@07>20=8O 40==KE 
− O7K:8, CB8;8BK 8 A@54K ?@>3@0<<8@>20=8O, A@54AB20 ?0:5B-
=>3> 2K?>;=5=8O ?@>F54C@ 



 

#�-9.2 

'<5BL: 
− 8=B53@8@>20BL ?@>3@0<<=K5 <>4C;8 

− 8A?>;L7>20BL 2K1@0==CN A@54C 4;O @07@01>B:8 ?@>F54C@ 
8=B53@0F88 ?@>3@0<<=KE <>4C;59 

− ?@8<5=OBL <5B>4K 8 A@54AB20 A1>@:8 <>4C;59 8 :><?>=5=B 
?@>3@0<<=>3> >15A?5G5=8O, @07@01>B:8 ?@>F54C@ 4;O @0725@-
BK20=8O ?@>3@0<<=>3> >15A?5G5=8O, <83@0F88 8 ?@5>1@07>20-
=8O 40==KE, A>740=8O ?@>3@0<<=KE 8=B5@D59A>2 
− ?@>2>48BL >F5=:C @01>B>A?>A>1=>AB8 ?@>3@0<<=>3> ?@>-
4C:B0 
 

#�-9.3 

�;045BL: 
− =02K:0<8 @07@01>B:8 8 4>:C<5=B8@>20=8O ?@>3@0<<=KE 
8=B5@D59A>2 
− =02K:0<8 A1>@:8 <>4C;59 8 :><?>=5=B ?@>3@0<<=>3> >15A-
?5G5=8O 
− =02K:0<8 ?>4:;NG5=8O ?@>3@0<<=>3> ?@>4C:B0 : :><?>-
=5=B0< 2=5H=59 A@54K  

− =02K:0<8 @07@01>B:8 ?@>F54C@ @0725@BK20=8O 8 >1=>2;5=8O 
?@>3@0<<=>3> >15A?5G5=8O 
− =02K:0<8 @07@01>B:8 ?@>F54C@ <83@0F88 8 ?@5>1@07>20=8O 
40==KE 

 

3.  �%&" ��%*�#��!/ � %&$'�&'$� "�$��"��&��0!"� #$"�$�  / 

 

�8AF8?;8=0 @50;87C5BAO 2 @0<:0E G0AB8, D>@<8@C5<>9 CG0AB=8:0<8 >1@07>20B5;L=KE >B=>H5=89, �;>:0 1. �8AF8?;8=K (<>4C;8) >A-
=>2=>9 ?@>D5AA8>=0;L=>9 >1@07>20B5;L=>9 ?@>3@0<<K  

 

4. "�.�  ��%*�#��!/ 

 

"1I0O B@C4>5<:>ABL 48AF8?;8=K A>AB02;O5B 180 0:.G0A. (135 0AB@.G0A.) 8;8 5 70G5B=KE 548=8F (7.5). 
1 0:.G0A = 45 <8= (:>MDD8F85=B ?@82545=8O 0:045<8G5A:8E G0A>2 : 0AB@>=><8G5A:8< 3 0,75) 

 

�84 CG51=>9 @01>BK �A53> 0:.G0A. 
%5<5AB@K 

0:.G0A 
6 7 

�BAF4>FA4O D45BF4  
2 B>< G8A;5: 69,8 53,4 16,4 

�5:F88 18 18  

#@0:B8G5A:85 70=OB8O  16  16 

�01>@0B>@=K5 @01>BK  34 34  

2 B>< G8A;5: 
?@0:B8G5A:0O ?>43>B>2:0 18 18 

 

�>=AC;LB0F8O ?5@54 M:70<5=><   1 1  

-:70<5= 0,4 0,4  

�0G5B A >F5=:>9    

�0G5B    

�C@A>2>9 ?@>5:B/ @01>B0 (70G5B A >F5=:>9) 0,4  0,4 

    

%4@BEFBOF9?PA4O D45BF4 (6E97B), 
2 B>< G8A;5: 74,6 55 19,6 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 - B5:CI85 :>=AC;LB0F88 0,9 0,9  

#@>@01>B:0 ;5:F8>==>3> <0B5@80;0 18 18  

#>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O< 5  5 

#>43>B>2:0 : ;01>@0B>@=K< 70=OB8O< 36,1 36,1  

�K?>;=5=85 :C@A>2>3> ?@>5:B0 / @01>BK  14,6  14,6 

    

�BAFDB?P, 
2 B>< G8A;5 35,6 35,6  

#>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 35,6 35,6  

    

#DB@9:GFBKA4O 4FF9EF4J<O  экза<е= КР 

    

"5щ4O FDG8B9@>BEFP                              4>.K4E. 
                                                                         ;.9. 

180 144 36 

5 4 1 

 

5. %"��$��!�� � %&$'�&'$� ��%*�#��!/ 

 

5.1. %FDG>FGD4 8<EJ<C?<AO < 6<8O ;4AOF<= 

 

№ 
B5-
<K 

!08<5=>20=85 B5<K 48AF8?;8=K �5:F88  
�0=OB8O  

A5<8=0@A:>3> B8?0 
#@>-
<56.0BB
5AB., 

%$% 
�>=-
B@>;L 

�A53> 
G0A. 

�>4 
 D>@<8@C5<>9 
:><?5B5=F88 #@0:B. �01. 



70=OB8O 70=OB8O :>=A ?/M 

1 

�2545=85. #@54<5B 8 7040G8 :C@A0/ 
"1I85 ?@54AB02;5=8O > B5E=>;>38OE 
?@>3@0<<8@>20=8O. "A>15==>AB8 ?@8-
<5=5=8O 

2       2 0,6 4,6 #�-1, #�-9 

2 
"A=>2K >1J5:B=>->@85=B8@>20==>3> 
?@>3@0<<8@>20=8O 2   4   6 4 16 #�-1, #�-9 

3 �5:A8:0 O7K:0 Java 2   6   8 4 20 #�-1, #�-9 
4 &8?K 40==KE Java 2   6   8 4 20 #�-1, #�-9 
5 �<5=0. #0:5BK. 2       4 4 10 #�-1, #�-9 
6 "1JO2;5=85 :;0AA>2 2 Java 2   10   11,6 4 27,6 #�-1, #�-9 
7 #@5>1@07>20=85 B8?>2 2   4   8 4 18 #�-1, #�-9 
8 "1J5:B=0O <>45;L 2 Java 2   4   6 4 16 #�-1, #�-9 

9 
 0AA82K. "?5@0B>@K 8 AB@C:BC@0 :>40. 
�A:;NG5=8O 2 16     21 7 46 #�-1, #�-9 

                 

 �>=AC;LB0F8O ?5@54 M:70<5=><       1   1 #�-1, #�-9 

 #DB@9:GFBKA4O 4FF9EF4J<O                

 -:70<5=       0,4   0,4 #�-1, #�-9 

 �0G5B A >F5=:>9         

 �0G5B         

 �C@A>2>9 ?@>5:B/ @01. (70G5B A >F5=:>9)        0,4      0,4 #�-1, #�-9 

                 

 �E97B 34 16 18 1,8 74,6 35,6 180  

  
5.2. %B89D:4A<9 8<EJ<C?<AO, EFDG>FGD<DB64AAB9 CB F9@4@ 

 

№ B5<K !08<5=>20=85 B5<K 48AF8?;8=K %>45@60=85 @0745;0 

1 

�2545=85. #@54<5B 8 7040G8 :C@A0/ "1I85 
?@54AB02;5=8O > B5E=>;>38OE ?@>3@0<<8-
@>20=8O. "A>15==>AB8 ?@8<5=5=8O 

#@54<5B 8 7040G8 :C@A0. "A>15==>AB8 ?@>F5AA0 A0<>>@30=870F88 8 A0<>>1@07>20-
=8O 2 >1;0AB8 ?@>3@0<<8@>20=8O. "1I85 ?@54AB02;5=8O > B5E=>;>38OE ?@>3@0<-
<8@>20=8O. $07@01>B:8 :><?>=5=B>2 0??0@0B=>-?@>3@0<<=KE :><?;5:A>2 8 107 
40==KE =0 >A=>25 A>2@5<5==KE B5E=>;>389 ?@>3@0<<8@>20=8O "A>15==>AB8 ?@>-
F5AA0 8=AB0;;OF88 ?@>3@0<<=>3> >15A?5G5=8O 4;O �%"�' �AB>@8O A>740=8O Java. 
�8@BC0;L=0O <0H8=0 Java. �=B5@?@5B0F8O 109B-:>4>2 JDK. "A>15==>ABL Java ?@>-
3@0<<. 

2 
"A=>2K >1J5:B=>->@85=B8@>20==>3> ?@>-
3@0<<8@>20=8O 

#@>F54C@=>->@85=B8@>20==>5 ?@>3@0<<8@>20=85.  5B>4>;>38O >1J5:B=>-
>@85=B8@>20==>3> ?@>3@0<<8@>20=8O. "1J5:BK, A>AB>O=85, ?>2545=85, :;0AAK. 
#>;8<>@D87<, 8=:0?AC;OF8O, =0A;54>20=85. �>AB>8=AB20 8 =54>AB0B:8 ""#. 

3 �5:A8:0 O7K:0 Java 
�5:A8:0 O7K:0 (:>48@>2:0, 0=0;87 ?@>3@0<<K, 284K ;5:A5<, @01>B0 A >?5@0B>@0-
<8). "?5@0B>@K ?@8A20820=8O 8 A@02=5=8O, ;>38G5A:85 >?5@0B>@K, 18B>2K5 >?5@0-
F88. 

4 &8?K 40==KE Java 
Java O2;O5BAO AB@>3> B8?878@>20==K< O7K:><. "1JO2;5=85 ?5@5<5==KE. #@8<8-
B82=K5 8 AAK;>G=K5 B8?K 40==KE. �@>1=K5 B8?K, 1C;52A:89 B8?, AAK;>G=K5 
B8?K. 

5 �<5=0. #0:5BK. 
#@>ABK5 8 A>AB02=K5 8<5=0. -;5<5=BK. �<5=0 8 845=B8D8:0B>@K. -;5<5=BK ?0:5-
B0. #;0BD>@<5==0O ?>445@6:0 ?0:5B>2.  >4C;L :><?8;OF88. '=8:0;L=>ABL 8<5= 
?0:5B>2. "1;0ABL 2848<>AB8 8<5=. %>3;0H5=8O ?> 8<5=>20=8N. 

6 "1JO2;5=85 :;0AA>2 2 Java 
 >48D8:0B>@K 4>ABC?0. #@54=07=0G5=85 <>48D8:0B>@>2 4>ABC?0. "1JO2;5=85 
:;0AA>2. "1JO2;5=85 ?>;59, <5B>4>2, :>=AB@C:B>@>2. �=8F80;870B>@K. �>?>;=8-
B5;L=K5 A2>9AB20 :;0AA>2. #0@0<5B@K <5B>4>2. #5@53@C65==K5 <5B>4K. 

7 #@5>1@07>20=85 B8?>2 

�84K ?@82545=89. #@5>1@07>20=85 ?@8<8B82=KE B8?>2. #@5>1@07>20=85 AAK;>G-
=KE B8?>2. #@5>1@07>20=85 : AB@>:5. �0?@5I5==K5 ?@5>1@07>20=8O. #@8<5=5=85 
?@82545=89. �K7>2 <5B>40. /2=>5 ?@82545=85. "?5@0B>@ :>=:0B5=0F88 AB@>:. 
+8A;>2>5 @0AH8@5=85. &8? ?5@5<5==>9 8 B8? 55 7=0G5=8O. 

8 "1J5:B=0O <>45;L 2 Java %B0B8G5A:85 M;5<5=BK. �;NG52K5 A;>20 this 8 super. �;NG52>5 A;>2> abstract. �=-
B5@D59AK. #@8<5=5=85 8=B5@D59A>2. #>;8<>@D87< 8 >1J5:BK. 

9  0AA82K. "?5@0B>@K 8 AB@C:BC@0 :>40. 

 0AA82K, :0: B8? 40==KE 2 Java. "1JO2;5=85, 8=8F80;870F8O <0AA82>2. #@5>1@0-
7>20=85 B8?>2 4;O <0AA82>2. �;>=8@>20=85. !>@<0;L=>5 8 ?@5@20==>5 2K?>;=5=85 
>?5@0B>@>2. �;>:8 8 ;>:0;L=K5 ?5@5<5==K5. "?5@0B>@ if. "?5@0B>@ switch. '?@02-
;5=85 F8:;0<8. "?5@0B>@K break 8 continue. "?5@0B>@ return. "H81:8 ?@8 @01>B5 
?@>3@0<<K. �A:;NG5=8O (Exceptions). 

 

5.3. �45BD4FBDAO9 ;4AOF<O 
 

№ 
?/? № B5<K !08<5=>20=85 ;01>@0B>@=KE @01>B &@C4>5<-

:>ABL, G0A. 
(>@<K  

B5:CI53> :>=B@>;O 
�>4 D>@<8@C5<>9  
:><?5B5=F88 

1 2 

�=0:><AB2> A Java. �7CG5=85 107>2KE :>=AB@C:F89 
O7K:0 Java. �7CG5=85 >1J5:B=>->@85=B8@>20==>3> 
?>4E>40. 

4 
"BG5B, 
�0I8B0 #�-1, #�-9 

2 3 

�=0:><AB2> A Microsoft Visual C++. �7CG5=85 107>-
2KE :>=AB@C:F89 O7K:0 C++. �7CG5=85 >1J5:B=>-
>@85=B8@>20==>3> ?>4E>40. �7CG5=85 :;0AA>2. 

6 
"BG5B, 
�0I8B0 #�-1, #�-9 

3 4 

�=0:><AB2> A B5E=>;>3859 ADO 2 Lazarus %2O7L A 
1070<8 40==KE. %>740=85 8 A2O7K20=85 B01;8F. 
%>740=85 8 8A?>;L7>20=85 70?@>A>2 

6 
"BG5B, 
�0I8B0 #�-1, #�-9 



4 6-7 
�7CG5=85 :;0AA>2->1>;>G5: 8 :;0AA>2-:>;;5:F89 2 
Java 

14 
"BG5B, 
�0I8B0 #�-1, #�-9 

5 8 

Microsoft Visual C++. !0A;54>20=85 :;0AA>2. #5@5-
3@C7:0 DC=:F89. �A?>;L7>20=85 4@C65AB25==KE 
DC=:F89 

4 
"BG5B, 
�0I8B0 #�-1, #�-9 

 

5.4. #D4>F<K9E><9 ;4AOF<O  
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1. *��� "%�"�!�3 ��%*�#��!/ 

 

!0AB>OI0O @01>G0O ?@>3@0<<0 48AF8?;8=K CAB0=02;8205B B@51>20=8O : 7=0=8O<, C<5=8O< 8 =02K:0< >1CG0NI8EAO, 0 B0:65 >?@545;O5B A>-
45@60=85 8 284K CG51=KE 70=OB89 8 >BG5B=>AB8. 

*5;LN >A2>5=8O 48AF8?;8=K O2;O5BAO >15A?5G5=85 ?@>D5AA8>=0;L=>9 ?>43>B>2:8 >1CG0NI8EAO, >A=>20==>5 =0 D>@<8@>20=88 A;54CNI8E 
:><?5B5=F89, >?@545;5==KE >A=>2=>9 ?@>D5AA8>=0;L=>9 >1@07>20B5;L=>9 ?@>3@0<<>9 =0?@02;5=8O ?>43>B>2:8 09.03.01 «�=D>@<0B8:0 8 2KG8A-
;8B5;L=0O B5E=8:0», =0?@02;5==>ABL (?@>D8;L) «�2B><0B878@>20==K5 A8AB5<K >1@01>B:8 8=D>@<0F88 8 C?@02;5=8O» (C@>25=L 10:0;02@80B0): 

- #�-10 %?>A>15= >ACI5AB2;OBL C?@02;5=85 ?@>3@0<<=>- 0??0@0B=K<8 A@54AB20<8 8=D>@<0F8>==KE A;C61 8=D>:><<C=8:0F8>==>9 A8-
AB5<K >@30=870F88, >ACI5AB2;OBL 04<8=8AB@8@>20=85 A5B52>9 ?>4A8AB5<K 8=D>:><<C=8:0F8>==>9 A8AB5<K >@30=870F88 

- #�-11 %?>A>15= >ACI5AB2;OBL 04<8=8AB@8@>20=85 ?@>F5AA0 C?@02;5=8O 157>?0A=>ABLN A5B52KE CAB@>9AB2 8 ?@>3@0<<=>3> >15A?5G5=8O. 
  

2. #��!�$'� /� $��'�0&�&/ "�'+�!�3 #" ��%*�#��!�, %""&!�%�!!/� % #��!�$'� / � $��'�0&�-
&� � "%�"�!�3 "#"# 

 

"A2>5=85 48AF8?;8=K =0?@02;5=> =0 D>@<8@>20=85 A;54CNI8E :><?5B5=F89, >?@545;5==KE 2 CG51=>< ?;0=5 >A=>2=>9 ?@>D5AA8>=0;L=>9 
>1@07>20B5;L=>9 ?@>3@0<<K: 

 

�>4  
:><?5B5=F88 

%>45@60=85 :><?5B5=F88 �>4 8 =08<5=>20=85 8=48:0B>@0 4>AB865=8O :><?5B5=F88 

#�-10 

%?>A>15= >ACI5AB2;OBL C?@02;5=85 ?@>3@0<<=>- 0??0@0B-
=K<8 A@54AB20<8 8=D>@<0F8>==KE A;C61 8=D>:><<C=8:0-
F8>==>9 A8AB5<K >@30=870F88, >ACI5AB2;OBL 04<8=8AB@8-
@>20=85 A5B52>9 ?>4A8AB5<K 8=D>:><<C=8:0F8>==>9 A8-
AB5<K >@30=870F88 

#�-10.1 

�=0BL: 
− 0@E8B5:BC@K 8 >1I85 ?@8=F8?K DC=:F8>=8@>20=8O 0??0@0B=KE, 
?@>3@0<<=KE 8 ?@>3@0<<=>-0??0@0B=KE A@54AB2 04<8=8AB@8@C5-
<>9 A5B8 

− B8?>2K5 >H81:8, 2>7=8:0NI85 ?@8 @01>B5 8=D>:><<C=8:0F8-
>==>9 A8AB5<K, ?@87=0:8 8E ?@>O2;5=8O ?@8 @01>B5 8 <5B>4K 
CAB@0=5=8O 
− ?@8=F8?K CAB0=>2:8 8 =0AB@>9:8 A?5F80;878@>20==>3> ?@>-
3@0<<=>3> >15A?5G5=8O 
− ?@028;0 8 <5B>4K B5E=8G5A:>3> >1A;C6820=8O ?@>3@0<<=>-
0??0@0B=KE A@54AB2 8=D>:><<C=8:0F8>==>9 A8AB5<K 8/8;8 55 
A>AB02;ONI8E 
− <>45;L  564C=0@>4=>9 >@30=870F88 ?> AB0=40@B870F88 (ISO) 
4;O C?@02;5=8O A5B52K< B@0D8:>< 

− <>45;8 8=D>@<0F8>==>-B5;5:><<C=8:0F8>==>9 A5B8 �=B5@=5B 
− ?@>B>:>;K :0=0;L=>3>, A5B52>3>, B@0=A?>@B=>3> 8 ?@8:;04=>3> 
C@>2=59 <>45;8 2708<>459AB28O >B:@KBKE A8AB5< 

 

#�-10.2 

'<5BL: 
− CAB0=02;820BL ?@>3@0<<=>-0??0@0B=K5 A@54AB20 8=D>:><<C=8-
:0F8>==>9 A8AB5<K 8/8;8 55 A>AB02;ONI8E 
− ?>;L7>20BLAO =>@<0B82=>-B5E=8G5A:>9 4>:C<5=B0F859 2 >1;0AB8 
8=D>:><<C=8:0F8>==KE B5E=>;>389 
− 845=B8D8F8@>20BL ?@020 ?>;L7>20B5;59 ?> 4>ABC?C : ?@>3@0<<-
=>-0??0@0B=K< A@54AB20< 8=D>@<0F8>==KE A;C61 8=D>:><<C=8-
:0F8>==>9 A8AB5<K 8/8;8 55 A>AB02;ONI8E 
− ?@8<5=OBL @07;8G=K5 <5B>4K C?@02;5=8O A5B52K<8 CAB@>9AB20-
<8 

− ?@8<5=OBL <5B>4K 7040=8O 107>2KE ?0@0<5B@>2 8 ?0@0<5B@>2 
70I8BK >B =5A0=:F8>=8@>20==>3> 4>ABC?0 : >?5@0F8>==K< A8-
AB5<0< 

− ?0@0<5B@878@>20BL ?@>B>:>;K :0=0;L=>3>, A5B52>3> 8 B@0=A-
?>@B=>3> C@>2=O <>45;8 2708<>459AB28O >B:@KBKE A8AB5< 
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�;045BL: 
− =02K:0<8 =07=0G5=8O 8 87<5=5=8O ?@02 4>ABC?0 ?>;L7>20B5;59  
− =02K:0<8 ?@>2545=8O 0=0;870 A1>52 DC=:F8>=8@>20=8O ?@>-
3@0<<=>-0??0@0B=KE A@54AB2 8=D>:><<C=8:0F8>==>9 A8AB5<K 
8/8;8 55 A>AB02;ONI8E 
− =02K:0<8 CAB0=>2:8 8 ?>4:;NG5=8O A5B52KE M;5<5=B>2 8=D>-
:><<C=8:0F8>==>9 A8AB5<K 

− =02K:0<8 =0AB@>9:8 A5B52>3> ?@>3@0<<=>3> >15A?5G5=8O 
− =02K:0<8 :>=D83C@8@>20=8O 107>2KE ?0@0<5B@>2 8 A5B52KE 
8=B5@D59A>2, ?@>B>:>;>2 A5B52>3>, :0=0;L=>3> 8 B@0=A?>@B=>3> 
C@>2=O 

#�-11 

%?>A>15= >ACI5AB2;OBL 04<8=8AB@8@>20=85 ?@>F5AA0 
C?@02;5=8O 157>?0A=>ABLN A5B52KE CAB@>9AB2 8 ?@>3@0<<-
=>3> >15A?5G5=8O 

#�-11.1 

�=0BL: 
− 0@E8B5:BC@C 0??0@0B=KE, ?@>3@0<<=KE 8 ?@>3@0<<=>-
0??0@0B=KE A@54AB2 04<8=8AB@8@C5<>9 A5B8 

− A@54AB20 70I8BK >B =5A0=:F8>=8@>20==>3> 4>ABC?0 >?5@0F8>=-
=KE A8AB5< 8 A8AB5< C?@02;5=8O 1070<8 40==KE 
− ?@>B>:>;K :0=0;L=>3>, A5B52>3>, B@0=A?>@B=>3> 8 ?@8:;04=>3> 
C@>2=59 <>45;8 2708<>459AB28O >B:@KBKE A8AB5< 

− <>45;L ISO 4;O C?@02;5=8O A5B52K< B@0D8:>< 

− 70I8I5==K5 ?@>B>:>;K C?@02;5=8O 
− >A=>2=K5 A@54AB20 :@8?B>3@0D88 



 

#�-11.2 

'<5BL: 
− ?@8<5=OBL 0??0@0B=K5 A@54AB20 70I8BK A5B52KE CAB@>9AB2 >B 
=5A0=:F8>=8@>20==>3> 4>ABC?0 
− ?@8<5=OBL ?@>3@0<<=>-0??0@0B=K5 A@54AB20 70I8BK A5B52KE 
CAB@>9AB2 >B =5A0=:F8>=8@>20==>3> 4>ABC?0 
− ?>;L7>20BLAO =>@<0B82=>-B5E=8G5A:>9 4>:C<5=B0F859 2 >1;0AB8 
8=D>:><<C=8:0F8>==KE B5E=>;>389 
− ?>4:;NG0BL 8 =0AB@0820BL A>2@5<5==K5 <56A5B52K5 M:@0=K  
− A53<5=B8@>20BL M;5<5=BK 04<8=8AB@8@C5<>9 A5B8 

 

#�-11.3 

�;045BL: 
− =02K:0<8 ?;0=8@>20=8O 70I8BK ?@8;>65=89 >B =5A0=:F8>=8-
@>20==>3> 4>ABC?0 
− =02K:0<8 >F5=:8 157>?0A=>AB8 8 70I8BK ?@8;>65=89, >?5@0F8-
>==KE A8AB5< >B =5A0=:F8>=8@>20==>3> 4>ABC?0 
− =02K:0<8 CAB0=>2:8 A?5F80;878@>20==KE ?@>3@0<<=KE A@54AB2 
70I8BK A5B52KE CAB@>9AB2 04<8=8AB@8@C5<>9 A5B8 >B =5A0=:F8>-
=8@>20==>3> 4>ABC?0 
− =02K:0<8 CAB0=>2:8 <56A5B52KE M:@0=>2, A@54AB2 ?@54>B2@0-
I5=8O 0B0: 
− =02K:0<8 =0AB@>9:8 A@54AB2 >15A?5G5=8O 157>?0A=>AB8 C40;5=-
=>3> 4>ABC?0 (>?5@0F8>==>9 A8AB5<K 8 A?5F80;878@>20==KE ?@>-
B>:>;>2) 

 

3.  �%&" ��%*�#��!/ � %&$'�&'$� "�$��"��&��0!"� #$"�$�  / 

 

�8AF8?;8=0 @50;87C5BAO 2 @0<:0E G0AB8, D>@<8@C5<>9 CG0AB=8:0<8 >1@07>20B5;L=KE >B=>H5=89, �;>:0 1. �8AF8?;8=K (<>4C;8) >A=>2=>9 
?@>D5AA8>=0;L=>9 >1@07>20B5;L=>9 ?@>3@0<<K  

 

4. "�.�  ��%*�#��!/ 

 

"1I0O B@C4>5<:>ABL 48AF8?;8=K A>AB02;O5B 288 0:.G0A. (216 0AB@.G0A.) 8;8 8 70G5B=KE 548=8F (7.5). 
1 0:.G0A = 45 <8= (:>MDD8F85=B ?@82545=8O 0:045<8G5A:8E G0A>2 : 0AB@>=><8G5A:8< 3 0,75) 

 

�84 CG51=>9 @01>BK �A53> 0:.G0A. 
%5<5AB@K 

0:.G0A 
7 8 

�BAF4>FA4O D45BF4  
2 B>< G8A;5: 110 58,2 51,8 

�5:F88 48 28 20 

#@0:B8G5A:85 70=OB8O  10  10 

�01>@0B>@=K5 @01>BK  50 30 20 

2 B>< G8A;5: 
?@0:B8G5A:0O ?>43>B>2:0 14 9 5 

�>=AC;LB0F8O ?5@54 M:70<5=><   1  1 

-:70<5= 0,4  0,4 

�0G5B A >F5=:>9    

�0G5B 0,2 0,2  

�C@A>2>9 ?@>5:B/ @01>B0 (70G5B A >F5=:>9) 0,4  0,4 

    

%4@BEFBOF9?PA4O D45BF4 (6E97B), 
2 B>< G8A;5: 142,4 49,8 92,6 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 - B5:CI85 :>=AC;LB0F88 2,4 1,4 1 

#@>@01>B:0 ;5:F8>==>3> <0B5@80;0 28 18 10 

#>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O< 10  10 

#>43>B>2:0 : ;01>@0B>@=K< 70=OB8O< 50,4 30,4 20 

�K?>;=5=85 :C@A>2>3> ?@>5:B0 / @01>BK  51,6  51,6 

    

�BAFDB?P, 
2 B>< G8A;5 35,6  35,6 

#>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 35,6  35,6 

    

#DB@9:GFBKA4O 4FF9EF4J<O  зачет экза<е=, КП 

    

"5щ4O FDG8B9@>BEFP                              4>.K4E. 
                                                                          

;.9. 

288 108 180 

8 3 5 

 

5. %"��$��!�� � %&$'�&'$� ��%*�#��!/ 

 

5.1. %FDG>FGD4 8<EJ<C?<AO < 6<8O ;4AOF<= 

 

№ 
B5- !08<5=>20=85 B5<K 48AF8?;8=K �5:F88  �0=OB8O  

A5<8=0@A:>3> B8?0 
#@>-
<56.0BB %$% 

�>=-
B@>;L 

�A53> 
G0A. 

�>4 D>@<8@C5<>9  
:><?5B5=F88 



<K #@0:B. 
70=OB8O 

�01. 
70=OB8O 

5AB., 
:>=A ?/M 

1 

�2545=85. *5;8 8 7040G8 :C@A0. "A=>2-
=K5 7040G8 8 >A>15==>AB8 2=54@5=8O 
A5B52KE B5E=>;>389. �;0AA8D8:0F8O 
A5B59. PAN. LAN. CAN. MAN. WAN. 

1 0,5     6 2 9,5 #�-10, #�-11 

2 
%>2@5<5==K5 B5=45=F88 @0728B8O :><-
?LNB5@=KE A5B59 

1 0,5     8 2 11,5 #�-10, #�-11 

3 
"A=>2K ?5@540G8 48A:@5B=KE 40==KE 
?> :0=0;0< A2O78.  4 0,5 6   10 2 22,5 #�-10, #�-11 

4 
"1>1I5==0O AB@C:BC@0 B@0=A?>@B=>9 
A5B8 

2 0,5 6   10 2 20,5 #�-10, #�-11 

5 
%?>A>1K :><<CB0F88 2 3;>10;L=KE 
A5BOE 4 0,5 6   10 2 22,5 #�-10, #�-11 

6 
 5B>4K >15A?5G5=8O :0G5AB20 >1A;C-
6820=8O 2 0,5     10 2 14,5 #�-10, #�-11 

7 &5E=>;>38O ATM.  4 0,5 6   10 2 22,5 #�-10, #�-11 

8 
�0@80=BK 0@E8B5:BC@ B@0=A?>@B0 3;>-
10;L=KE A5B59 

4 0,5     10 2 16,5 #�-10, #�-11 

9 &5E=>;>38O MPLS 2 0,5 6   10 2 20,5 #�-10, #�-11 
10 &5E=>;>388 01>=5=BA:>3> 4>ABC?0 4 0,5     10 2 16,5 #�-10, #�-11 
11 Ethernet 2 A5BOE 4>ABC?0 4 0,5 6   6 2 18,5 #�-10, #�-11 
12 �5A?@>2>4=K5 B5E=>;>388 4 0,5     6 2 12,5 #�-10, #�-11 
13 %B0=40@B 802.11 (Wi-Fi). 2 1 6   7 2 18 #�-10, #�-11 
14 %B0=40@B 802.16 WiMAX 2 1     6 2 11 #�-10, #�-11 
15 %5B8 <>18;L=>9 A2O78 2 1     6 2 11 #�-10, #�-11 

16 &5E=>;>38O LTE 4 0,5     7,4 2 13,4 #�-10, #�-11 

17 
#5@A>=0;L=K5 A5B8 8 B5E=>;>388 
Bluetooth 

2 0,5 8   10 3,6 24,1 #�-10, #�-11 

                 

 �>=AC;LB0F8O ?5@54 M:70<5=><       1   1 #�-10, #�-11 

 #DB@9:GFBKA4O 4FF9EF4J<O                

 -:70<5=       0,4   0,4 #�-10, #�-11 

 �0G5B A >F5=:>9         

 �0G5B    0,2   0,2 #�-10, #�-11 

 �C@A>2>9 ?@>5:B/ @01. (70G5B A >F5=:>9)        0,4      0,4 #�-10, #�-11 

                 

 �E97B 48 10 50 2 142,4 35,6 288  

 

 5.2. %B89D:4A<9 8<EJ<C?<AO, EFDG>FGD<DB64AAB9 CB F9@4@ 

 

№ B5<K !08<5=>20=85 B5<K 48AF8?;8=K %>45@60=85 @0745;0 

1 

�2545=85. *5;8 8 7040G8 :C@A0. "A=>2-
=K5 7040G8 8 >A>15==>AB8 2=54@5=8O 
A5B52KE B5E=>;>389. �;0AA8D8:0F8O 
A5B59. PAN. LAN. CAN. MAN. WAN. 

*5;8 8 7040G8 :C@A0. "A=>2=K5 7040G8 A5B52KE B5E=>;>389. #@8<5=5=8O A5B52KE B5E=>;>-
389. !5>1E>48<>ABL >1>A=>20=8O ?@>5:B=KE @5H5=89, @07@01>B:8 187=5A-?;0=>2 8 B5E=8G5-
A:8E 7040=89 =0 >A=0I5=85 >B45;>2, ;01>@0B>@89, >D8A>2 :><?LNB5@=K< 8 A5B52K< >1>@C-
4>20=85<, >1>A=>20=85 ?@>5:B=KE @5H5=89. "A>15==>AB8 ?>4:;NG5=8O 8 =0AB@>9:8 <>4C-
;59 -�  8 ?5@8D5@89=>3> >1>@C4>20=8O 2 A>AB025 A5B52KE :><?;5:A>2 "A>15==>AB8 ?@>-
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>15A?5G5=8O 
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<K #@0:B. 
70=OB8O 

�01. 
70=OB8O 

5AB., 
:>=A ?/M 

:><?5B5=F88 
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�2545=85. *5;8 8 7040G8 :C@A0. %@540 
Visual Studio. #;0BD>@<0. NET. "A>-
15==>AB8 ?@8<5=5=8O Visual Basic.  

2    3,8   5,8 #�-1, #�-5 

2 
"?5@0B>@K O7K:0 Visual Basic, :>=A>;L-
=>5 ?@8;>65=85. 2  2  8   12 #�-1, #�-5 

3 �;0AAK, 181;8>B5:8 :;0AA>2. 2  2  8   12 #�-1, #�-5 

4 
$01>B0 A 1070<8 40==KE. /7K: 70?@>A>2 
LINQ. 

4  6  11   21 #�-1, #�-5 

5 
$07@01>B:0 8=B5@D59A0 8 ?@8;>65=8O 
?>4 Windows. 4  6  11   21 #�-1, #�-5 
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 �0G5B    0,2   0,2 #�-1, #�-5 
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�2545=85. *5;8 8 7040G8 :C@A0. %@540 
Visual Studio. #;0BD>@<0. NET. "A>15==>-
AB8 ?@8<5=5=8O Visual Basic. 

*5;8 8 7040G8 :C@A0. #@8<5=5=85 #"#� Visual Basic 4;O @5H5=8O AB0=40@B=KE 
7040G ?@>D5AA8>=0;L=>9 45OB5;L=>AB8. #@8=F8?K @07@01>B:8 :><?>=5=B>2 0??0-
@0B=>-?@>3@0<<=KE :><?;5:A>2 8 107 40==KE A 8A?>;L7>20=85< #"#� Visual 
Basic. �=B53@8@>20==0O A@540 @07@01>B:8 VisualStudio. $540:B>@K 8 287C0;L=K5 
:>=AB@C:B>@K. "B;04:0 A ?><>ILN 8=B53@8@>20==>9 A@54K. $5D0:B>@8=3 :>40. 
%>2<5AB=>5 8A?>;L7>20=85 :>40 G;5=0<8 :><0=4K @07@01>BG8:>2. �A?>;L7>20=85 
:><0=4=>3> A>B@C4=8G5AB20.  >45;8@>20=85 8 B5AB8@>20=85 ?@8;>65=89. '?@02-
;5=85 87<5=5=8O<8 8AE>4=KE :>4>2 8 ?>AB@>5=8O<8. $01>B0 A 1070<8 40==KE. 

2 
"?5@0B>@K O7K:0 Visual Basic, :>=A>;L=>5 
?@8;>65=85. 

%>AB02 O7K:0. &8?K 40==KE. #5@5<5==K5, >?5@0F88 8 2K@065=8O. �<5=>20==K5 
:>=AB0=BK. "?5@0B>@K 25B2;5=8O. "?5@0B>@K F8:;0. �07>2K5 :>=AB@C:F88 AB@C:-
BC@=>3> ?@>3@0<<8@>20=8O. �>=A>;L=K9 22>4-2K2>4.  0AA82K. "?5@0B>@ foreach. 
 0AA82K >1J5:B>2. %8<2>;K 8 AB@>:8. $01>B0 A D09;0<8. 

3 �;0AAK, 181;8>B5:8 :;0AA>2. 

"1J5:B=>->@85=B8@>20==>5 ?@>3@0<<8@>20=85. #@8A20820=85 8 A@02=5=85 >1J5:-
B>2. %2>9AB20.  5B>4K. �;NG52>5 A;>2> this. �>=AB@C:B>@K. �5AB@C:B>@K. #5@5-
3@C7:0 <5B>4>2.  5B>4 Main. �5@0@E88 :;0AA>2. !0A;54>20=85. %>740=85 8 8A-
?>;L7>20=85 181;8>B5:8. #@>AB@0=AB20 8<5=.  

4 
$01>B0 A 1070<8 40==KE. /7K: 70?@>A>2 
LINQ. 

%>740=85 107K 40==KE. "?@545;5=85 B01;8F. �87C0;L=K9 :>=AB@C:B>@ 4803@0<< 
107 40==KE. "1J5:B=>-@5;OF8>==0O ?@>5:F8O LINQ. �>=AB@C:B>@ O/RDisigner. 
/7K: 70?@>A>2 LINQ. #@82O7:0 107K 40==KE : Windows ?@8;>65=8N.  

5 
$07@01>B:0 8=B5@D59A0 8 ?@8;>65=8O ?>4 
Windows. 

%>1KB89=>-C?@02;O5<>5 ?@>3@0<<8@>20=85. ,01;>= Windows-?@8;>65=8O. �;0AA 
Control. �;0AA Application. �;0AA Form. -;5<5=BK C?@02;5=8O. �=B5@D59A. �80;>-
3>2K5 >:=0. MDI ?@8;>65=85. 
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