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"#�-5, "#�-8, #�-4 

3 �;0AA8D8:0F8O "% 0,5 0,1     6 0,5 7,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

4 #@>F5AAK 8 =8B8 0,5 0,1 0,5   6 0,5 7,6 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

5 %B@C:BC@0 ?@>F5AA0 0,5 0,1 0,5   6 0,5 7,6 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

6 #;0=8@>20=85 ?@>F5AA>2 0,5 0,1 0,5   6 0,5 7,6 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

7 �8A?5BG5@870F8O ?@>F5AA>2 0,5 0,1     6 0,5 7,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

8 "A=>2K <56?@>F5AA=>9 :><<C=8:0F88 0,5 0,1     8 0,5 9,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

9 #@5@K20=8O 0,5 0,1 0,5   8 0,5 9,6 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

10 '?@02;5=8O ?0<OBLN 0,5 0,1 1   8 0,5 10,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

11 �8@BC0;L=0O ?0<OBL 0,5 0,1 1   8 0,5 10,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

12 #>4:0G:0 0,5 0,1     8 0,5 9,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

13 �0I8B=K5 <5E0=87<K 2 "% 0,5 0,1 1   8 0,5 10,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 



14 (09;K 8 4@C385 01AB@0:F88 0,5 0,1 1   8 0,5 10,1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

15 '?@02;5=85 22>4><-2K2>4>< 0,5 0,2 1   8 0,5 10,2 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

16 "A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8 0,5 0,2     7 0,5 8,2 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

17 
"A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8 
4;O "% 

0,5 0,2 1   8 1,2 10,9 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 
                 

 �>=AC;LB0F8O ?5@54 M:70<5=><        1  1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

 #DB@9:GFBKA4O 4FF9EF4J<O                

 -:70<5=       0,4   0,4 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

 �0G5B A >F5=:>9         

 �0G5B         

 �C@A>2>9 ?@>5:B/ @01. (70G5B A >F5=:>9)                

                 

 �E97B 8 2 8 0,4 117 8,6 144  

 
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 MB0?K @0728B8O >?5@0F8>==KE A8-
AB5< ("%)/. "A>15==>AB8 ?@8<5=5=8O 

*5;8 8 7040G8 :C@A0. "A=>2=K5 MB0?K @0728B8O >?5@0F8>==KE A8AB5< ("%). !07=0G5=85 
8 DC=:F88 >?5@0F8>==KE A8AB5<. �A?>;L7>20=8O ?@>3@0<<=KE A@54AB2 4;O C?@02;5=8O 
>?5@0F8>==K<8 A8AB5<0<8. $5H5=85 ?@>D5AA8>=0;L=KE 7040G A ?@8<5=5=85< 2>7<>6-
=>AB59 @07;8G=KE >?5@0F8>==KE A8AB5< 8 A CG5B>< >A=>2=KE B@51>20=89 8=D>@<0F8>=-
=>9 157>?0A=>AB8. "A>15==>AB8 8=AB0;;OF88, =0AB@>9:8 8 =0;04:8 >?5@0F8>==KE A8AB5< 
2 A>AB025 ?@>3@0<<=>-0??0@0B=KE :><?;5:A>2. "A>15==>AB8 A>?@O65=8O 0??0@0B=KE 8 
?@>3@0<<=KE A@54AB2, >A=>20==KE =0 @07;8G=KE >?5@0F8>==KE A8AB5<0E. "A>15==>AB8 
?>4:;NG5=8O 8 =0AB@>9:8 <>4C;59 -�  8 ?5@8D5@89=>3> >1>@C4>20=8O 2 @07;8G=KE 
>?5@0F8>==KE A8AB5<0E. #@>25@:0 B5E=8G5A:>3> A>AB>O=8O 2KG8A;8B5;L=>3> >1>@C4>20-
=8O 8 ?>@O4>: ?@>2545=8O =5>1E>48<KE ?@>D8;0:B8G5A:8E ?@>F54C@ 2AB@>5==K<8 A@54-
AB20<8 >?5@0F8>==KE A8AB5<  C;LB8?@>3@0<<8@>20=85. $568< @0745;5=8O 2@5<5=8. 
 =>3>?>;L7>20B5;LA:89 @568< @01>BK. 

2 "% @50;L=>3> 2@5<5=8 8 A?5F=07=0G5=8O $568< @01>BK 8 "% @50;L=>3> 2@5<5=8. '=825@A0;L=K5 >?5@0F8>==K5 A8AB5<K 8 "% 
A?5F80;L=>3> =07=0G5=8O. 

3 �;0AA8D8:0F8O "% 
�;0AA8D8:0F8O >?5@0F8>==KE A8AB5<.  >4C;L=0O AB@C:BC@0 ?>AB@>5=8O "% 8 8E ?5@5-
=>A8<>ABL. 

4 #@>F5AAK 8 =8B8 '?@02;5=85 ?@>F5AA>@><. #>=OB85 ?@>F5AA0 8 O4@0. %53<5=B0F8O 28@BC0;L=>3> 04@5A=>-
3> ?@>AB@0=AB20 ?@>F5AA0. 

5 %B@C:BC@0 ?@>F5AA0 %B@C:BC@0 :>=B5:AB0 ?@>F5AA0. �45=B8D8:0B>@ 8 45A:@8?B>@ ?@>F5AA0 

6 #;0=8@>20=85 ?@>F5AA>2 �5@0@E8O ?@>F5AA>2. �8A?5BG5@870F8O 8 A8=E@>=870F8O ?@>F5AA>2. #>=OB8O ?@8>@8B5B0 
8 >G5@548 ?@>F5AA>2. 

7 �8A?5BG5@870F8O ?@>F5AA>2 %@54AB20 >1@01>B:8 A83=0;>2. #>=OB85 A>1KB89=>3> ?@>3@0<<8@>20=8O. 
8 "A=>2K <56?@>F5AA=>9 :><<C=8:0F88 %@54AB20 :><<C=8:0F88 ?@>F5AA>2. %?>A>1K @50;870F88 <C;LB8?@>3@0<<8@>20=8O. 
9 #@5@K20=8O #>=OB85 ?@5@K20=8O.  =>3>?@>F5AA>@=K9 @568< @01>BK. 

10 '?@02;5=8O ?0<OBLN '?@02;5=85 ?0<OBLN. %>2<5AB=>5 8A?>;L7>20=85 ?0<OB8. �0I8B0 ?0<OB8 

11 �8@BC0;L=0O ?0<OBL  5E0=87< @50;870F88 28@BC0;L=>9 ?0<OB8 
12 #>4:0G:0 %B@0B538O ?>4:0G:8 AB@0=8F. 
13 �0I8B=K5 <5E0=87<K 2 "% #@8=F8?K ?>AB@>5=8O 8 70I8B0 >B A1>52 8 =5A0=:F8>=8@>20==>3> 4>ABC?0. 

14 (09;K 8 4@C385 01AB@0:F88 $50;870F8O D09;>2>9 A8AB5<K 8 48@5:B>@89. %?>A>1K 2K45;5=8O 48A:>2>3> ?@>AB@0=-
AB20. $0745;O5<K5 D09;K. *5;>AB=>ABL D09;>2>9 A8AB5<K 

15 '?@02;5=85 22>4><-2K2>4>< 
'AB@>9AB20 22>40-2K2>40. �040G8 A8AB5<K 22>40-2K2>40. �;>G=K5 8 A8<2>;L=K5 CAB@>9-
AB20. �;3>@8B<K 2K1>@0 >G5@54=>3> 70?@>A0 4;O 48A:0. 

16 "A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8 "A=>2=K5 ?@>1;5<K 8=D>@<0F8>==>9 157>?0A=>AB8. 

17 
"A=>2K 8=D>@<0F8>==>9 157>?0A=>AB8 
4;O "% 

�0I8B=K5 <5E0=87<K >?5@0F8>==KE A8AB5<. 

 

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 4,5,6 
'?@02;5=85 ?@>F5AA0<8 2 >?5@0F8>==>9 A8AB5<5 Win-

dows 
1,5 

"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

2 9 '?@02;5=85 ?@>F5AA0<8 2 >?5@0F8>==>9 A8AB5<5 Linux 0,5 
"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

3 10,11 '?@02;5=85 22>4>< - 2K2>4>< 2 "% Windows 2 
"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

4 13,14 "@30=870F8O 22>40-2K2>40 2 "% Linux 2 
"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

5 15 
�AA;54>20=85 D09;>2KE A8AB5< 8 C?@02;5=8O D09;0<8 
2 "% Windows 1 

"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 



6 17 
�AA;54>20=85 D09;>2KE A8AB5< 8 C?@02;5=8O D09;0<8 
2 "% Linux 

1 
"BG5B, 
�0I8B0 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 
 

5.4. #D4>F<K9E><9 ;4AOF<O  
 

№ 
?/? № B5<K &5<0B8:0 ?@0:B8G5A:8E 70=OB89 &@C4>5<-

:>ABL, G0A. 
(>@<K  

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

1 1,2,3 

"A=>2=K5 MB0?K @0728B8O >?5@0F8>==KE A8AB5<. "A>-
15==>AB8 ?@8<5=5=8O. "% @50;L=>3> 2@5<5=8 8 A?5F-
=07=0G5=8O. �;0AA8D8:0F8O "% 

0,3 "?@>A "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

2 4,5,6,7 
#@>F5AAK 8 =8B8. %B@C:BC@0 ?@>F5AA0. #;0=8@>20=85 
?@>F5AA>2. �8A?5BG5@870F8O ?@>F5AA>2 0,4 "?@>A "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

3 8,9 "A=>2K <56?@>F5AA=>9 :><<C=8:0F88. #@5@K20=8O 0,2 
"?@>A, 

&5AB8@>20=85 1 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

4 10,11,12 '?@02;5=8O ?0<OBLN. �8@BC0;L=0O ?0<OBL. #>4:0G:0 0,3 "?@>A "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

5 13,14,15 
�0I8B=K5 <5E0=87<K 2 "%. (09;K 8 4@C385 01AB@0:-
F88. '?@02;5=85 22>4><-2K2>4>< 

0,4 "?@>A "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

6 16,17 
"A=>2=K5 ?@>1;5<K 8=D>@<0F8>==>9 157>?0A=>AB8. 
�0I8B=K5 <5E0=87<K >?5@0F8>==KE A8AB5<. 0,4 

"?@>A,  
&5AB8@>20=85 2 

"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 
 

5.5. �GDEB6B= CDB9>F (D45BF4) 
 

&5<0B8:0 :C@A>2>3> ?@>5:B0 (@01>BK) �>4 D>@<8@C5<>9 
:><?5B5=F88 

!5 ?@54CA<>B@5=  

 

5.6. %4@BEFBOF9?PA4O D45BF4 B5GK4Nщ<IEO 
 

�84 A0<>AB>OB5;L=>9 @01>BK &5<0B8:0 A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO �>4 D>@<8@C5<>9 
:><?5B5=F88 

�C@A>2>9 ?@>5:B (@01>B0) !5 ?@54CA<>B@5=  

#@>@01>B:0 ;5:F8>==>3> <0B5@80;0 "?@545;5=0 B5<0B8:>9 ;5:F89 "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

#>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O<  "?@545;5=0 B5<0B8:>9 ?@0:B8G5A:8E 70=OB89 
"#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

#>43>B>2:0 : ;01>@0B>@=K< 70=OB8O< "?@545;5=0 B5<0B8:>9 ;01>@0B>@=KE @01>B "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 
�>=B@>;L=0O @01>B0 4;O ABC45=B>2 70>G=>9 
D>@<K >1CG5=8O "?@545;5=0 B5<0B8:>9 87CG05<>3> <0B5@80;0 "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 "?@545;5=0 B5<0B8:>9 87CG05<>3> <0B5@80;0 "#�-1, "#�-2, "#�-4, 

"#�-5, "#�-8, #�-4 
 

6. ("!� "*�!"+!/) %$��%&� ��3 #$"����!�3 &��'-��" �"!&$"�3 � #$" ��'&"+!"� �&&�%&�*�� 
"�'+�2-�)%3 #" ��%*�#��!� 

 

(>=4 >F5=>G=KE A@54AB2 4;O ?@>2545=8O B5:CI59 8 ?@><56CB>G=>9 0BB5AB0F88 >1CG0NI8EAO ?> 48AF8?;8=5 1078@C5BAO =0 ?5@5G=5 :><-
?5B5=F89 A C:070=85< MB0?>2 8E D>@<8@>20=8O 2 ?@>F5AA5 >A2>5=8O >1@07>20B5;L=>9 ?@>3@0<<K. (>=4 >F5=>G=KE A@54AB2 >15A?5G8205B >1J5:B82-
=K9 :>=B@>;L 4>AB865=8O 2A5E @57C;LB0B>2 >1CG5=8O, 70?;0=8@>20==KE 4;O 48AF8?;8=K. 

(>=4 >F5=>G=KE A@54AB2 2:;NG05B 2 A51O: 
 ?5@5G5=L :><?5B5=F89, MB0?K 8E D>@<8@>20=8O 2 ?@>F5AA5 >A2>5=8O ?@>3@0<<K; 
 >?8A0=85 ?>:070B5;59 8 :@8B5@852 >F5=820=8O :><?5B5=F89 =0 @07;8G=KE MB0?0E 8E D>@<8@>20=8O,  
 >?8A0=85 H:0; >F5=820=8O D>@<8@>20=8O :><?5B5=F89; 
 :>=B@>;L=K5 7040=8O 8 4@C385 >F5=>G=K5 <0B5@80;K 4;O B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0F88 

 <5B>48G5A:85 <0B5@80;K, >?@545;ONI85 ?@>F54C@K >F5=820=8O 7=0=89, C<5=89, =02K:>2, E0@0:B5@87CNI8E MB0?K D>@<8@>20=8O :><-
?5B5=F89. 

�>=B@>;L >A2>5=8O 48AF8?;8=K ?@>872>48BAO A>3;0A=> A>>B25BAB2CNI5<C ;>:0;L=><C =>@<0B82=><C 0:BC !� $)&' 8<. �.�. 5=45;5520. 
(>=4 >F5=>G=KE A@54AB2 ?> 40==>9 48AF8?;8=5 O2;O5BAO ?@8;>65=85< : @01>G59 ?@>3@0<<5 48AF8?;8=K 8 ?@54AB02;5= 2 >B45;L=>< 4>-

:C<5=B5. 
 

7.  �&"��+�%��� '����!�3 #" "%�"�!�2 � #$�#"����!�2 ��%*�#��!/ 
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�=AB@C:F88 ?> M:A?;C0B0F88 A5B52>3> >1>@C4>20=8O. 'G5B >A=>2=KE B@51>20=89 8=D>@-
<0F8>==>9 157>?0A=>AB8 ?@8 ?>AB@>5=88 2KG8A;8B5;L=KE A5B59. �;>10;L=K5, WAN, 
@538>=0;L=K5 (>1I53>@>4A:85) MAN, ;>:0;L=K5 LAN.  

2 
%?>A>1K :><<CB0F88. %5B8 >4=>@0=3>2K5 
8 «:;85=B/A5@25@» "4=>@0=3>20O (peer-to-peer) A5BL 8 A5BL «:;85=B/A5@25@» (client/ server) 

3 
'@>2=8 8 ?@>B>:>;K. -B0;>==0O <>45;L 
2708<>A2O78 >B:@KBKE A8AB5< 

%5B520O <>45;L OSI. )0@0:B5@8AB8:0 C@>2=59 <>45;8. 

4 �=0;>3>2K5 :0=0;K ?5@540G8 40==KE %>2>:C?=>ABL A@54K ?5@540G8 (A@54K @0A?@>AB@0=5=8O A83=0;0) 8 B5E=8G5A:8E A@54AB2 
?5@540G8 <564C :0=0;L=K<8 8=B5@D59A0<8. 

5 %?>A>1K <>4C;OF88.  >45<K %?>A>1K <>4C;OF88, 87 E0@0:B5@8AB8:8. !07=0G5=85 8 2>7<>6=>AB8 <>45<>2. 

6 
*8D@>2K5 :0=0;K ?5@540G8 40==KE. $07-
45;5=85 :0=0;>2 ?> 2@5<5=8 8 G0AB>B5 

�><<CB0B>@K, 8E E0@0:B5@8AB8:8.  C;LB8?;5:A8@>20=8O 01>=5=BA:8E :0=0;>2. &5E=8:0 
G0AB>B=>3> <C;LB8?;5:A8@>20=8O (Frequency Division Multiplexing, FDM). &5E=8:0 <C;L-
B8?;5:A8@>20=8O A @0745;5=85< 2@5<5=8 (Time Division Multiplexing, TDM). 

7 )0@0:B5@8AB8:8 ?@>2>4=KE ;8=89 A2O78 

�8=8O A2O78. (878G5A:0O A@540 ?5@540G8 40==KE. #@>2>4=K5 (2>74CH=K5); :015;L=K5 
(<54=K5 8 2>;>:>==>->?B8G5A:85); @048>:0=0;K =075<=>9 8 A?CB=8:>2>9 A2O78; 8=D@0-
:@0A=K5 ;CG8. 

8 
%?CB=8:>2K5 :0=0;K. %>B>2K5 A8AB5<K 
A2O78 

&5E=>;>38O H8@>:>?>;>A=>9 42CAB>@>==59 ?5@540G8 40==KE G5@57 A?CB=8: (VSAT-

B5E=>;>38O). �0=0;K SCPC. 

9 

�>48@>20=85 8=D>@<0F88. �>;8G5AB2> 
8=D>@<0F88 8 M=B@>?8O. %0<>A8=E@>=8-
78@CNI85AO :>4K 

�>48@>20=85 2 A@545 A HC<0<8. �B>@0O B5>@5<0 ,5==>=0. #@8=F8?K >1=0@C65=8O 8 
8A?@02;5=8O >H81>:. �>4K A >1=0@C65=85< >H81>:. #@8<5=5=85 >1@0B=>9 A2O78 4;O 
8A?@02;5=8O >H81>:. �>4K A 8A?@02;5=85< >H81>:. �>4 )M<<8=30. *8:;8G5A:85 :>4K. 
%0<>A8=E@>=878@CNI85AO :>4K. $5:C@@5=B=K5 :>4K. %25@EB>G=K5 :>4K.  5B>4 ?>A;5-
4>20B5;L=>3> 45:>48@>20=8O. 

10 
%?>A>1K :>=B@>;O ?@028;L=>AB8 ?5@540G8 
8=D>@<0F88. �;3>@8B<K A60B8O 40==KE 

%60B85 40==KE, :><?@5AA8O, A68<0NI55 :>48@>20=85, :>48@>20=85 8AB>G=8:0. "1@0B=0O 
?@>F54C@0. 

11 �>:0;L=K5 2KG8A;8B5;L=K5 A5B8 "B;8G8B5;L=K5 >A>15==>AB8 ;>:0;L=KE 2KG8A;8B5;L=KE A5B59. 

12 

 5B>4K 4>ABC?0.  =>65AB25==K9 4>ABC? 
A :>=B@>;5< =5ACI59 8 >1=0@C65=85< 
:>=D;8:B>2 

 =>65AB25==K9 4>ABC? A :>=B@>;5< =5ACI59 8 >1=0@C65=85< :>=D;8:B>2 (CSMA/CD). 
$07=>284=>AB8 A5B59 Ethernet. "1>@C4>20=85 4;O >@30=870F88 ��% ?> B5E=>;>388 
Ethernet. 

13 $07=>284=>AB8 A5B59 Ethernet )0@0:B5@8AB8:8 ?>4AB0=40@B>2 Ethernet. 

14  0@:5@=K5 <5B>4K 4>ABC?0 #@02> =0 4>ABC? : A@545 ?5@540G8 40==KE. �>;LF520O B>?>;>38O. �04@K A?5F80;L=>3> 
D>@<0B0 8 =07=0G5=8O. 

15 %5B8 Token Ring 8 FDDI 
�>;>:>==>->?B8G5A:89 8=B5@D59A ?5@540G8 40==KE.  0@:ё@=K9 4>ABC?. �04@K :>;LF5-
2>9 A5B8 A <0@:5@=K< 4>ABC?><. 

16 
�KA>:>A:>@>AB=K5 ;>:0;L=K5 A5B8. "@30-
=870F8O :>@?>@0B82=KE A5B59 

FDDI, 100BaseT (Fast Ethernet), 1000BaseT, ATM. 

17 
(C=:F88 A5B52>3> 8 B@0=A?>@B=>3> C@>2-
=59. �;3>@8B<K <0@H@CB870F88 

�=0;87 B01;8F <0@H@CB870F88. �45:20B=>ABL A>45@60I59AO 8=D>@<0F88 2 ?>AB>O==> 
87<5=ONI59AO AB@C:BC@5 A5B8. "A=>2=0O @01>B0 ?> A>740=8N B01;8F <0@H@CB870F88. 

18 
#@>B>:>;K TCP/IP. #@>B>:>;K C?@02;5-
=8O 

%B5: ?@>B>:>;>2 TCP/IP, =01>@ A5B52KE ?@>B>:>;>2 ?5@540G8 40==KE, 8A?>;L7C5<KE 2 
A5BOE, 2:;NG0O A5BL 8=B5@=5B. Transmission Control Protocol (TCP) 8 Internet Protocol (IP). 

 >45;L DOD. 

19 �4@5A0F8O 2 Internet.  %B@C:BC@0 IP-04@5A0. IPv4 8 IPv6. 

20 

"A>15==>AB8 B5E=>;>389 Frame Relay, 
ATM, SDH. %5B52K5 >?5@0F8>==K5 A8-
AB5<K 

)0@0:B5@8AB8:0, 2>7<>6=>AB8 8 A?>A>1K ?@8<5=5=8O B5E=>;>389 Frame Relay, ATM, 
SDH. #>445@6:0 A5B52>3> >1>@C4>20=8O, ?>445@6:0 A5B52KE ?@>B>:>;>2, ?>445@6:0 
?@>B>:>;>2 <0@H@CB870F88, ?>445@6:0 D8;LB@0F88 A5B52>3> B@0D8:0, ?>445@6:0 4>ABC?0 
: C40;ё==K< @5AC@A0<, ?>445@6:0 A5B52KE ?@>B>:>;>2 02B>@870F88. 

 

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 5 "A=>2K ?@>5:B8@>20=8O ��% 4 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

2 8 !0AB@>9:0 AB5:0 ?@>B>:>;>2 TCP/IP 2 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

3 12 �=AB@C<5=BK 0=0;870 A5B52KE ?>4:;NG5=89 2 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

4 14 'AB0=>2:0 A5@25@=>9 >?5@0F8>==>9 A8AB5<K 2 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

5 18 'AB0=>2:0 8 =0AB@>9:0 A5@25@0 DNS 3 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

http://ru.wikipedia.org/wiki/Transmission_Control_Protocol


6 19 $01>B0 A Active Directory 4 
"BG5B. 
�0I8B0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

7 20 $01>B0 A A5@25@0<8 http 8 ftp 3 

"BG5B. 
�0I8B0,  

&5AB8@>20=85 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

 

5.4. #D4>F<K9E><9 ;4AOF<O 
 

 

5.5. �GDEB6B= CDB9>F (D45BF4) 
 

&5<0B8:0 :C@A>2>3> ?@>5:B0 (@01>BK) �>4 D>@<8@C5<>9  
:><?5B5=F88 

!5 ?@54CA<>B@5=  

 

5.6. %4@BEFBOF9?PA4O D45BF4 B5GK4Nщ<IEO 
 

�84 A0<>AB>OB5;L=>9 @01>BK &5<0B8:0 A0<>AB>OB5;L=>9 @01>BK >1CG0NI8EAO �>4 D>@<8@C5<>9  
:><?5B5=F88 

�C@A>2>9 ?@>5:B (@01>B0) !5 ?@54CA<>B@5=  

#@>@01>B:0 ;5:F8>==>3> <0B5@80;0 "?@545;5=0 B5<0B8:>9 ;5:F89 
"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

#>43>B>2:0 : ?@0:B8G5A:8< 70=OB8O<  !5 ?@54CA<>B@5=K  

#>43>B>2:0 : ;01>@0B>@=K< 70=OB8O< "?@545;5=0 B5<0B8:>9 ;01>@0B>@=KE @01>B 
"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

�>=B@>;L=0O @01>B0 4;O ABC45=B>2 70>G=>9 
D>@<K >1CG5=8O "?@545;5=0 B5<0B8:>9 87CG05<>3> <0B5@80;0 

"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 "?@545;5=0 B5<0B8:>9 87CG05<>3> <0B5@80;0 
"#�-1, "#�-3, "#�-4, 

"#�-5, "#�-6, "#�-7, 

#�-10 

 

6. ("!� "*�!"+!/) %$��%&� ��3 #$"����!�3 &��'-��" �"!&$"�3 � #$" ��'&"+!"� �&&�%&�*�� 
"�'+�2-�)%3 #" ��%*�#��!� 

 

(>=4 >F5=>G=KE A@54AB2 4;O ?@>2545=8O B5:CI59 8 ?@><56CB>G=>9 0BB5AB0F88 >1CG0NI8EAO ?> 48AF8?;8=5 1078@C5BAO =0 ?5@5G=5 :><-
?5B5=F89 A C:070=85< MB0?>2 8E D>@<8@>20=8O 2 ?@>F5AA5 >A2>5=8O >1@07>20B5;L=>9 ?@>3@0<<K. (>=4 >F5=>G=KE A@54AB2 >15A?5G8205B >1J5:B82-
=K9 :>=B@>;L 4>AB865=8O 2A5E @57C;LB0B>2 >1CG5=8O, 70?;0=8@>20==KE 4;O 48AF8?;8=K. 

(>=4 >F5=>G=KE A@54AB2 2:;NG05B 2 A51O: 
 ?5@5G5=L :><?5B5=F89, MB0?K 8E D>@<8@>20=8O 2 ?@>F5AA5 >A2>5=8O ?@>3@0<<K; 
 >?8A0=85 ?>:070B5;59 8 :@8B5@852 >F5=820=8O :><?5B5=F89 =0 @07;8G=KE MB0?0E 8E D>@<8@>20=8O,  
 >?8A0=85 H:0; >F5=820=8O D>@<8@>20=8O :><?5B5=F89; 
 :>=B@>;L=K5 7040=8O 8 4@C385 >F5=>G=K5 <0B5@80;K 4;O B5:CI53> :>=B@>;O 8 ?@><56CB>G=>9 0BB5AB0F88 

 <5B>48G5A:85 <0B5@80;K, >?@545;ONI85 ?@>F54C@K >F5=820=8O 7=0=89, C<5=89, =02K:>2, E0@0:B5@87CNI8E MB0?K D>@<8@>20=8O :><-
?5B5=F89. 

�>=B@>;L >A2>5=8O 48AF8?;8=K ?@>872>48BAO A>3;0A=> A>>B25BAB2CNI5<C ;>:0;L=><C =>@<0B82=><C 0:BC !� $)&' 8<. �.�. 5=45;5520. 
(>=4 >F5=>G=KE A@54AB2 ?> 40==>9 48AF8?;8=5 O2;O5BAO ?@8;>65=85< : @01>G59 ?@>3@0<<5 48AF8?;8=K 8 ?@54AB02;5= 2 >B45;L=>< 4>-

:C<5=B5. 
 

7.  �&"��+�%��� '����!�3 #" "%�"�!�2 � #$�#"����!�2 ��%*�#��!/ 

 

"@30=870F8O >1@07>20B5;L=>3> ?@>F5AA0 @53;0<5=B8@C5BAO CG51=K< ?;0=>< 8 @0A?8A0=85< CG51=KE 70=OB89. 
/7K: >1CG5=8O (?@5?>4020=8O) 4 @CAA:89.  
�;O 2A5E 284>2 0C48B>@=KE 70=OB89 1 G0A CAB0=02;8205BAO ?@>4>;68B5;L=>ABLN 45 <8=CB. �0G5B=0O 548=8F0 A>AB02;O5B 27 0AB@>=><8G5-

A:8E G0A>2 8;8 36 0:045<8G5A:8E G0A>2. +5@57 :064K5 45 <8= :>=B0:B=>9 @01>BK 45;05BAO ?5@5@K2 ?@>4>;68B5;L=>ABLN 5 <8=, 0 ?>A;5 42CE G0A>2 
:>=B0:B=>9 @01>BK 45;05BAO ?5@5@K2 ?@>4>;68B5;L=>ABLN 10 <8=. 

%5B520O D>@<0 @50;870F88 ?@>3@0<<K 48AF8?;8=K =5 8A?>;L7C5BAO. 
"1CG0NI89AO 8<55B ?@02> =0 70G5B @57C;LB0B>2 >1CG5=8O ?> 48AF8?;8=5, 5A;8 >=0 >A2>5=0 8< ?@8 ?>;CG5=88 A@54=53> ?@>D5AA8>=0;L=>3> 

>1@07>20=8O 8 /8;8 2KAH53> >1@07>20=8O, 0 B0:65 4>?>;=8B5;L=>3> >1@07>20=8O (?@8 =0;8G88). �0GB5==K5 @57C;LB0BK >1CG5=8O CG8BK20NBAO 2 
:0G5AB25 @57C;LB0B>2 ?@><56CB>G=>9 0BB5AB0F88. �0G5B @57C;LB0B>2 >1CG5=8O >ACI5AB2;O5BAO 2 ?>@O4:5 8 D>@<0E, CAB0=>2;5==KE ;>:0;L=K< 0:-
B>< !� $)&'. 

 

#> 2A5< 2>?@>A0< CG51=>9 @01>BK ABC45=B <>65B >1@0I0BLAO : ;5:B>@C :C@A0 3 =0 ;5:F8OE, :>=AC;LB0F8OE; : ?@5?>4020B5;N, 254CI5<C 
70=OB8O A5<8=0@A:>3> B8?0, 3 =0 70=OB8OE, :>=AC;LB0F8OE; : 70254CNI5<C :0D54@>9 3 2 G0AK ?@8ё<0.  

 

"5D4;B64F9?PAO9 F9IAB?B7<< 

'G51=K9 ?@>F5AA ?@8 ?@5?>4020=88 48AF8?;8=K >A=>2K205BAO =0 8A?>;L7>20=88 B@048F8>==KE, 8==>20F8>==KE 8 8=D>@<0F8>==KE >1@0-
7>20B5;L=KE B5E=>;>389. &@048F8>==K5 >1@07>20B5;L=K5 B5E=>;>388 ?@54AB02;5=K ;5:F8O<8 8 70=OB8O<8 A5<8=0@A:>3> B8?0. �==>20F8>==K5 
>1@07>20B5;L=K5 B5E=>;>388 8A?>;L7CNBAO 2 2845 ?@8<5=5=8O 0:B82=KE 8 8=B5@0:B82=KE D>@< ?@>2545=8O 70=OB89. �=D>@<0F8>==K5 >1@07>20-
B5;L=K5 B5E=>;>388 @50;87CNBAO ?CB5< 0:B82870F88 A0<>AB>OB5;L=>9 @01>BK ABC45=B>2 2 8=D>@<0F8>==>9 >1@07>20B5;L=>9 A@545.  

№ 
?/? № B5<K &5<0B8:0 ?@0:B8G5A:8E 70=OB89 &@C4>5<-

:>ABL, G0A. 
(>@<K  

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

  !5 ?@54CA<>B@5=K    



#@8 ?@>2545=88 CG51=KE 70=OB89 >15A?5G8205BAO @0728B85 C >1CG0NI8EAO =02K:>2 :><0=4=>9 @01>BK, <56;8G=>AB=>9 :><<C=8:0F88, 
?@8=OB8O @5H5=89, ;845@A:8E :0G5AB2 (2:;NG0O ?@8 =5>1E>48<>AB8 ?@>2545=85 8=B5@0:B82=KE ;5:F89, 3@C??>2KE 48A:CAA89, @>;52KE 83@, B@5-
=8=3>2, 0=0;87 A8BC0F89 8 8<8B0F8>==KE <>45;59, ?@5?>4020=85 48AF8?;8=K 2 D>@<5 :C@A>2, A>AB02;5==KE =0 >A=>25 @57C;LB0B>2 =0CG=KE 8A-
A;54>20=89, 2 B>< G8A;5 A CG5B>< @538>=0;L=KE >A>15==>AB59 ?@>D5AA8>=0;L=>9 45OB5;L=>AB8 2K?CA:=8:>2 8 ?>B@51=>AB59 @01>B>40B5;59). 

 

�9>J<< 

�5:F8>==K9 :C@A ?@54?>;0305B A8AB5<0B878@>20==>5 87;>65=85 >A=>2=KE 2>?@>A>2 A>45@60=8O 48AF8?;8=K. !0 ?5@2>9 ;5:F88 ;5:B>@ 
>1O70= ?@54C?@548BL ABC45=B>2, ?@8<5=8B5;L=> ?> :0:>9 >A=>2=>9 ;8B5@0BC@5 (CG51=8:0<, CG51=K< ?>A>18O<) 1C45B ?@>G8B0= :C@A. 

�5:F8>==K9 :C@A >15A?5G8205B 1>;55 3;C1>:>5 ?>=8<0=85 CG51=KE 2>?@>A>2 ?@8 7=0G8B5;L=> <5=LH59 70B@0B5 2@5<5=8, G5< MB> B@51C5BAO 
1>;LH8=AB2C ABC45=B>2 ?@8 A0<>AB>OB5;L=>< 87CG5=88 <0B5@80;0. 

 

�4AOF<O E9@<A4DE>B7B F<C4  
�0=OB8O A5<8=0@A:>3> B8?0 - 2 2845 ;01>@0B>@=KE 70=OB89  
Л45BD4FBDAO9 74AяF8я ?@54AB02;ONB A>1>9 2K?>;=5=85 ;01>@0B>@=KE @01>B (;01>@0B>@=>3> ?@0:B8:C<0) 
�01>@0B>@=K9 ?@0:B8:C< =0G8=05BAO A >7=0:><;5=8O A B5E=8:>9 157>?0A=>AB8. %BC45=BK 87CG0NB 8=AB@C:F8N ?> B5E=8:5 157>?0A=>AB8 

@01>BK 2 40==>9 ;01>@0B>@88, :>=B@>;8@C5B 55 ?>=8<0=85 ABC45=B0<8, ?>A;5 G53> :064K9 ABC45=B AB028B A2>N ?>4?8AL 2 ;8AB5 CG5B0 ?@>H54H8E 
8=AB@C:B06. 

#> :064>9 ;01>@0B>@=>9 @01>B5 ABC45=B>< >D>@<;O5BAO ?8AL<5==K9 >BG5B (?@>B>:>;).  
&5:CI89 :>=B@>;L =0 ;01>@0B>@=KE @01>B0E ?@>2>48BAO 2 2845 CAB=KE >?@>A>2 («4>?CA:», «70I8B0» ?> 8B>30< ;01>@0B>@=KE @01>B). #@8 

MB>< >F5=8205BAO E>4 ;01>@0B>@=KE @01>B, 4>AB83=CBK5 @57C;LB0BK, :0G5AB2> >D>@<;5=8O >BG5B0, A2>52@5<5==>ABL A40G8. 
 

%4@BEFBOF9?PA4O D45BF4 EFG89AF4 
�;O CA?5H=>3> >A2>5=8O 48AF8?;8=K ABC45=B0< =5>1E>48<> =5 B>;L:> ?>A5I0BL 0C48B>@=K5 70=OB8O, => 8 25AB8 0:B82=CN A0<>AB>OB5;L-

=CN @01>BC. #@8 A0<>AB>OB5;L=>9 ?@>@01>B:5 :C@A0 ABC45=B 4>;65=: 
 2K?>;=8BL :>=B@>;L=CN @01>BC 4;O ABC45=B>2 70>G=>9 D>@<K >1CG5=8O; 
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�8AF8?;8=0 @50;87C5BAO 2 @0<:0E >1O70B5;L=>9 G0AB8 �;>: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 
3 4 

�BAF4>FA4O D45BF4  
2 B>< G8A;5: 26,6 14,2 12,4 

�5:F88 10 6 4 

#@0:B8G5A:85 70=OB8O     

�01>@0B>@=K5 @01>BK 16 8 8 

2 B>< G8A;5: 
?@0:B8G5A:0O ?>43>B>2:0 3 3  

-: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)    

    

%4@BEFBOF9?PA4O D45BF4 (6E97B), 
2 B>< G8A;5: 213 90 123 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 - B5:CI85 :>=AC;LB0F88 1,5 0,9 0,6 

#@>@01>B:0 ;5:F8>==>3> <0B5@80;0 20 12 8 

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

#>43>B>2:0 : ;01>@0B>@=K< 70=OB8O< 80 40 40 

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

�>=B@>;L=0O @01>B0 4;O ABC45=B>2 70>G=>9 D>@<K >1CG5=8O 110,5 37,1 73,4 

�>=B0:B=0O A0<>AB>OB5;L=0O @01>B0 - :>=AC;LB0F8O ?5@54 M:70<5=><   1  1 

    

�BAFDB?P, 
2 B>< G8A;5 12,4 3,8 8,6 

#>43>B>2:0 : ?@><56CB>G=>9 0BB5AB0F88 12,4 3,8 8,6 

    

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

    

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

;.9. 

252 108 144 

7 3 4 

 

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., 
:>=A ?/M 

%$% 
�>=-
B@>;L 

�A53> 
G0A. 

�>4 D>@<8@C5<>9 

:><?5B5=F88 #@0:B. 
70=OB8O 

�01. 
70=OB8O 

1 

�2545=85. #@54<5B 8 7040G8 :C@A0. 
"A=>2=K5 A2545=8O >1 -�  8 ?5@8D5-
@89=KE CAB@>9AB20E. "A>15==>AB8 
2=54@5=8O 8 M:A?;C0B0F88 

0,5       7 0,2 7,7 '�-1, #�-5, #�-7 

2 
#@8=F8? 459AB28O -� .  5B>4K >F5=-
:8 ?@>872>48B5;L=>AB8 -� . 0,5       7 0,4 7,9 '�-1, #�-5, #�-7 

3 

"1>1Iё==0O AB@C:BC@0 ?@>F5AA>@0. 
$538AB@>2K5 AB@C:BC@K ?@>F5AA>@>2. 
#@8=F8?K >@30=870F88 A8AB5<K ?@5-
@K20=8O. 

0,5   1   12 0,5 14 '�-1, #�-5, #�-7 

4 
%>2@5<5==K5 <8:@>?@>F5AA>@K 8 8E 
E0@0:B5@8AB8:8. 0,5   1   12 0,5 14 '�-1, #�-5, #�-7 

5 
"A=>2=K5 ?@8=F8?K >@30=870F88 ?>4-
A8AB5<K ?0<OB8. 0,5   1   12 0,5 14 '�-1, #�-5, #�-7 

6 
"@30=870F8O 8 ?@8=F8? @01>BK �-, 
?0<OB8. 0,5   1   12 0,5 14 '�-1, #�-5, #�-7 

7 

$07=>284=>AB8 8 ?@8=F8? @01>BK <>-
4C;59 48=0<8G5A:>9 ?0<OB8. -=5@3>=5-
7028A8<0O ?0<OBL. 

0,5   1   12 0,5 14 '�-1, #�-5, #�-7 

8 
%8AB5<=K5 8 ;>:0;L=K5 H8=K A>2@5-
<5==KE -� . 0,5   2   16 0,5 19 '�-1, #�-5, #�-7 

9 �8A:>2K5 8=B5@D59AK. 0,5       8 0,5 9 '�-1, #�-5, #�-7 

10 

�=5H=85 =87:>A:>@>AB=K5 8 2KA>:>-
A:>@>AB=K5 8=B5@D59AK. %>2@5<5==K5 
B5E=>;>388 22>40-2K2>40. 

0,5       8 0,5 9 '�-1, #�-5, #�-7 

11 %8AB5<=K5 (<0B5@8=A:85) ?;0BK. 0,5   1   12 1 14,5 '�-1, #�-5, #�-7 

12 
#@8=F8?K >@30=870F88 CAB@>9AB2 
2=5H=59 ?0<OB8. 0,5   1   12 1 14,5 '�-1, #�-5, #�-7 

13 

!0:>?8B5;8 =0 6ёAB:8E <03=8B=KE 
48A:0E. %<5==K5 =>A8B5;8 8=D>@<0-
F88. 

0,5   1   12 1 14,5 '�-1, #�-5, #�-7 

14  >=8B>@K 8 <C;LB8<5480 ?@>5:B>@K. 0,5   1   12 1 14,5 '�-1, #�-5, #�-7 

15 �845>040?B5@K. 0,5   1   14 1 16,5 '�-1, #�-5, #�-7 

16 'AB@>9AB20 2K2>40 8=D>@<0F88. 0,5   2   18 1 21,5 '�-1, #�-5, #�-7 

17 'AB@>9AB20 22>40 8=D>@<0F88. 1   2   18 1 22 '�-1, #�-5, #�-7 

18 �AB>G=8:8 15A?5@51>9=>3> ?8B0=8O. 1       8 0,8 9,8 '�-1, #�-5, #�-7 

                 

 �>=AC;LB0F8O ?5@54 M:70<5=><        1  1 '�-1, #�-5, #�-7 

 #DB@9:GFBKA4O 4FF9EF4J<O                

 -:70<5=        0,4      0,4 '�-1, #�-5, #�-7 

 �0G5B A >F5=:>9         

 �0G5B    0,2   0,2 '�-1, #�-5, #�-7 

 �C@A>2>9 ?@>5:B/ @01. (70G5B A >F5=:>9)            

                 

 �E97B 10  16 0,6 213 12,4 252  

 

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. "A-
=>2=K5 A2545=8O >1 -�  8 ?5@8D5@89-
=KE CAB@>9AB20E. "A>15==>AB8 2=54@5-
=8O 8 M:A?;C0B0F88 

*5;8 8 7040G8 :C@A0. �2545=85, >A=>2=K5 ?>=OB8O 8 >?@545;5=8O, :;0AA8D8:0F8O. 
"A=>2=K5 B8?K -�  8 >1;0AB8 8E ?@8<5=5=8O. "1I85 B@51>20=8O, ?@54JO2;O5-
<K5 : A>2@5<5==K< :><?LNB5@0<. !5>1E>48<>ABL 8A?>;L7>20=8O >A=>2 M:>=><8-
G5A:8E 7=0=89 ?@8 >1>A=>20=88 ?>41>@0 :>=D83C@0F88 -�  8 ?5@8D5@89=KE 
CAB@>9AB2, @0AG5B5 ?@>872>48B5;L=>AB8. "A>15==>AB8 =0AB@>9:8 8 =0;04:8 -�  8 
?5@8D5@89=KE CAB@>9AB2. 'G5B>< >A=>2=KE B@51>20=89 8=D>@<0F8>==>9 157-
>?0A=>AB8 ?@8 ?>41>@5 :>=D83C@0F88 -�  8 ?5@8D5@89=KE CAB@>9AB2. "A>15=-
=>AB8 A>?@O65=8O @07;8G=KE :><?;5:B0F89 -�  8 ?5@8D5@89=KE CAB@>9AB2 2 
A>AB025 0??0@0B=>-?@>3@0<<=KE :><?;5:A>2. "A>15==>AB8 ?>4:;NG5=8O 8 
=0AB@>9:8 <>4C;59 -�  8 ?5@8D5@89=>3> >1>@C4>20=8O. #@>25@:0 B5E=8G5A:>3> 
A>AB>O=8O, >AB0B>G=>3> @5AC@A0 -�  8 ?5@8D5@89=KE CAB@>9AB2 8 ?>@O4>: ?@>25-
45=8O =5>1E>48<KE ?@>D8;0:B8G5A:8E ?@>F54C@. "A>15==>AB8 A>AB02;5=8O 8=-
AB@C:F89 ?> M:A?;C0B0F88 >1>@C4>20=8O 

2. 
#@8=F8? 459AB28O -� .  5B>4K >F5=-
:8 ?@>872>48B5;L=>AB8 -� . 

"1>1Iё==0O AB@C:BC@0 -� . (>= - !59<0=>2A:0O 8 �0@20@4A:0O <>45;8. �;0AA8-
D8:0F8O. &5ABKMIPS, MFLOPS, SPEC, iCOMP, WinBench, TPC, AIM. 

3. 

"1>1Iё==0O AB@C:BC@0 ?@>F5AA>@0. 
$538AB@>2K5 AB@C:BC@K ?@>F5AA>@>2. 
#@8=F8?K >@30=870F88 A8AB5<K ?@5@K-
20=8O. 

#>78F8>==K5 A8AB5<K AG8A;5=8O. #@54AB02;5=85 G8A5; 2 @07;8G=KE A8AB5<0E 
AG8A;5=8O. �>4K ?@54AB02;5=8O 42>8G=KE G8A5;. �@8D<5B8G5A:85 >?5@0F88 =04 
42>8G=K<8 G8A;0<8. (>@<0BK ?@54AB02;5=8O G8A5; 2 -� .%B@C:BC@0 8 D>@<0B 
:><0=4. %?>A>1K 04@5A0F88 2 A>2@5<5==KE ?@>F5AA>@0E. #>4E>4K : >@30=870F88 
@538AB@>2KE AB@C:BC@. $538AB@>2K5 AB@C:BC@K ?@>F5AA>@>2 D8@<K Intel. #>=OB85 
> A>AB>O=88 ?@>F5AA>@0, 25:B>@ A>AB>O=8O. %?>A>1K ?@5@K20=89. (C=:F88 A8AB5-
<K ?@5@K20=8O. "A=>2=K5 E0@0:B5@8AB8:8 A8AB5<K ?@5@K20=8O. #>@>3 ?@5@K20-



=8O. $01>G89 F8:; ?@>F5AA>@0. 

4 
%>2@5<5==K5 <8:@>?@>F5AA>@K 8 8E 
E0@0:B5@8AB8:8. 

CISC 8 RISC 0@E8B5:BC@K A8AB5<K :><0=4. "A=>2=K5 E0@0:B5@8AB8:8 ?@>F5AA>-
@>2. %>2@5<5==K5 B5E=>;>388 ?>;C?@>2>4=8:>2>3> ?@>872>4AB20. "17>@ A>2@5-
<5==KE <8:@>?@>F5AA>@>2. �@E8B5:BC@0 IA64. 

5 
"A=>2=K5 ?@8=F8?K >@30=870F88 ?>4-
A8AB5<K ?0<OB8. 

"A=>2=K5 ?0@0<5B@K ?0<OB8. �>AB>25@=>ABL E@0=5=8O 40==KE 8 <5B>4K C25;8G5-
=8O =04ё6=>AB8 E@0=5=8O. �;0AA8D8:0F8O CAB@>9AB2 ?0<OB8. �@E8B5:BC@0 04@5A-
=KE �'. �8@BC0;L=0O >@30=870F8O ?0<OB8.  =>3>C@>2=520O >@30=870F8O ?0<OB8. 

6 
"@30=870F8O 8 ?@8=F8? @01>BK �-, 
?0<OB8. 

"A=>2=K5 A?>A>1K >@30=870F88 :MH. �0<5I5=85 8=D>@<0F88 2 :MH-?0<OB8. �;3>-
@8B<K 70?8A8 40==KE 2 :MH. %B0B8G5A:0O ?0<OBL. 

7 

$07=>284=>AB8 8 ?@8=F8? @01>BK <>4C-
;59 48=0<8G5A:>9 ?0<OB8. -=5@3>=570-
28A8<0O ?0<OBL. 

"1I85 ?@8=F8?K @01>BK <8:@>AE5< DRAM. "17>@ @07;8G=KE B8?>2 48=0<8G5-
A:>9 ?0<OB8.  >4C;8 48=0<8G5A:>9 ?0<OB8. #@028;0 ?@8<5=5=8O <8:@>AE5< >?5-
@0B82=>9 ?0<OB8. 

8 
%8AB5<=K5 8 ;>:0;L=K5 H8=K A>2@5-
<5==KE -� . 

#>=OB85, >A=>2=K5 DC=:F88 8 >A=>2=K5 E0@0:B5@8AB8:8 8=B5@D59A0. ,8=K PCI, 

AGP, PCI-X, CompactPCI, PCI-express. 

9 �8A:>2K5 8=B5@D59AK. �=B5@D59AK IDE (ATA), SerialATA, SAS, 8=B5@D59A-H8=0 SCSI, 8=B5@D59A 
FibraChannel. 

10 

�=5H=85 =87:>A:>@>AB=K5 8 2KA>:>A:>-
@>AB=K5 8=B5@D59AK. %>2@5<5==K5 
B5E=>;>388 22>40-2K2>40. 

LPT, COM, IrDA, H8=0 USB, IEEE 1394 (Firewire), PCMCIA 8 PC-Card, H8=0 IEEE-

488 (GPIB), B5E=>;>38O 22>40-2K2>40 (NGIO). 

11 %8AB5<=K5 (<0B5@8=A:85) ?;0BK. "A=>2=K5 :><?>=5=BK A8AB5<=>9 ?;0BK. #>4E>4K : >@30=870F88 =01>@>2 <8:@>-
AE5<. &8?>@07<5@K A8AB5<=KE ?;0B. 

12 
#@8=F8?K >@30=870F88 CAB@>9AB2 
2=5H=59 ?0<OB8.  

"A=>2=K5 E0@0:B5@8AB8:8 CAB@>9AB2 E@0=5=8O 8=D>@<0F88. "1I0O E0@0:B5@8AB8-
:0 48A:>2KE =>A8B5;59. "A=>2=K5 ?0@0<5B@K 48A:>2KE =0:>?8B5;59. #@8=F8?K 
E@0=5=8O 8=D>@<0F88 =0 <03=8B=KE =>A8B5;OE. �>=B@>;;5@K 48A:>2KE =0:>?8B5-
;59. 

13 
!0:>?8B5;8 =0 6ёAB:8E <03=8B=KE 48A-
:0E. %<5==K5 =>A8B5;8 8=D>@<0F88. 

'AB@>9AB2>, >A=>2=K5 E0@0:B5@8AB8:8.  5B>4K :>48@>20=8O ?@8 70?8A8 8 GB5=88 
8=D>@<0F88 =0 =>A8B5;L.  5E0=87<K A:@KB8O 45D5:B>2 8 B5E=>;>388 >15A?5G5=8O 
=0456=>AB8 E@0=5=8O 40==KE. �8=G5AB5@K A?5F80;L=>3> B8?0. �;0AA8D8:0F8O, 
@07=>284=>AB8 8 E0@0:B5@8AB8:8 A<5==KE =>A8B5;59 8=D>@<0F88 A>2@5<5==KE 
:><?LNB5@>2. 

14  >=8B>@K 8 <C;LB8<5480 ?@>5:B>@K. �;0AA8D8:0F8O, ?@8=F8?K 459AB28O 8 E0@0:B5@8AB8:8 <>=8B>@>2, AB0=40@BK. 
�;LB5@=0B82=K5 B5E=>;>388 <>=8B>@>2. 

15 �845>040?B5@K. 

#@8=F8? D>@<8@>20=8O 87>1@065=8O 8 ACI5AB2CNI85 2845>AB0=40@BK. �;0AA8-
D8:0F8O 8 >A=>2=K5 E0@0:B5@8AB8:8 2845>040?B5@>2, ?@8=F8?K F25B>?5@540G8. 
�8=0<8G5A:85 E0@0:B5@8AB8:8 2845>040?B5@>2. %?>A>1K ?>2KH5=8O ?@>872>48-
B5;L=>AB8 2845>A8AB5<K. #@>F5AA >1@07>20=8O 3D AF5=K. &5=45=F88 2 @0728B88 
3D CA:>@8B5;59. 

16 'AB@>9AB20 22>40 8=D>@<0F88. �;0280BC@0, <0=8?C;OB>@ «<KHL», 46>AB8:8, H;5<K 28@BC0;L=>9 @50;L=>AB8. 
%:0=5@K. �838B0975@K. *8D@>2K5 :0<5@K. 

17 'AB@>9AB20 2K2>40 8=D>@<0F88.  0B@8G=K5 C40@=K5 ?@8=B5@K. %B@C9=K5 ?@8=B5@K. �075@=K5 ?@8=B5@K. �=B5@-
D59AK ?@8=B5@>2. #;>BB5@K. 

18 �AB>G=8:8 15A?5@51>9=>3> ?8B0=8O. !07=0G5=85, ?@8=F8?K @01>BK, E0@0:B5@8AB8:8, ?@028;0 8A?>;L7>20=8O 8AB>G=8-
:>2 15A?5@51>9=>3> ?8B0=8O. 

 

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 3,4 
�AA;54>20=85 E0@0:B5@8AB8: F5=B@0;L=>3> ?@>-
F5AA>@0. 2 

"BG5B, 
�0I8B0 '�-1, #�-5, #�-7 

2 5,6,7 "@30=870F8O ?>4A8AB5<K ?0<OB8. 3 
"BG5B, 
�0I8B0 '�-1, #�-5, #�-7 

3 8 "@30=870F8O A8AB5< 22>40-2K2>40 2 -� . 2 
"BG5B, 
�0I8B0 '�-1, #�-5, #�-7 

4 11,12,13 'AB@>9AB20 E@0=5=8O 8=D>@<0F88. 3 
"BG5B, 
�0I8B0 '�-1, #�-5, #�-7 

5 14,15 �AA;54>20=85 E0@0:B5@8AB8: 2845> ?>4A8AB5<K. 2 
"BG5B. 
�0I8B0 '�-1, #�-5, #�-7 

6 16 'AB@>9AB20 ?>;CG5=8O B2ё@4>9 :>?88. 2 
"BG5B, 
�0I8B0 '�-1, #�-5, #�-7 

7 17 'AB@>9AB20 22>40 8=D>@<0F88. 2 

"BG5B, 
�0I8B0,  

&5AB8@>20=85 
'�-1, #�-5, #�-7 

 

5.4. #D4>F<K9E><9 ;4AOF<O 
 

 

5.5. #D4>F<K9E>4O CB87BFB6>4 B5GK4Nщ<IEO (6 D4@>4I 6OCB?A9A<O ?45BD4FBDAOI D45BF) 

№ 
?/? № B5<K &5<0B8:0 ?@0:B8G5A:8E 70=OB89 &@C4>5<-

:>ABL, G0A. 
(>@<K  

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

  !5 ?@54CA<>B@5=K    



 

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

:>ABL, G0A. 

�84 @01>B, A2O70==KE A  
?@>D5AA8>=0;L=>9  
45OB5;L=>ABLN 

�>4 D>@<8@C5<>9  
:><?5B5=F88 

/?@0:B8G5A:>3> =02K:0 
(?@>D5AA8>=0;L=K9 

AB0=40@B) 

1 3,4 
�AA;54>20=85 E0@0:B5@8AB8: F5=B@0;L=>3> 
?@>F5AA>@0 1 

1. "?@545;5=85 >1J5:B>2 
B5AB8@>20=8O #" 

2. �K1>@ =5>1E>48<KE 
284>2 B5AB8@>20=8O #" 8 
?@8<5=5=8O MB8E 284>2 
B5AB8@>20=8O ?> >B=>H5-
=8N : >1J5:BC B5AB8@>20-
=8O 
3. �K?>;=5=85 =5>1E>48-
<KE 284>2 B5AB8@>20=8O 
#" 2 A>>B25BAB288 A ?;0-
=>< B5AB8@>20=8O 
4. �>=B@>;L ?@>F5AA0 B5-
AB8@>20=8O #" (2:;NG0O 
A@>:8 8A?>;=5=8O) 

#�-7.3 

(06.004 %?5F80;8AB ?> 
B5AB8@>20=8N 2 >1;0AB8 
8=D>@<0F8>==KE B5E=>-

;>389) 

2 5,6,7 "@30=870F8O ?>4A8AB5<K ?0<OB8 1 
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