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=5>1E>48<> >15A?5G8BL A>2<5AB8<>ABL A5B8. #@8 @07@01>B:5 ?@>5:B0 A5B8 A;54C5B 

?> 2>7<>6=>AB8 2K18@0BL =081>;55 M:>=><8G=K5 @5H5=8O, C4>2;5B2>@ONI85 

?>AB02;5==K< 2 7040=88 B@51>20=8O<. 

#$� �$ 

$0AA<>B@8< ?@>5:B8@>20=85 :><?LNB5@=>9 A5B8 =0 ?@8<5@5 A;54CNI53> 

7040=8O: $07@01>B0BL ?@>5:B :><?LNB5@=>9 A5B8 AC?5@<0@:5B0, ?@54=07=0G5==>9 

4;O A1>@0 8=D>@<0F88 A �$  ?@>402F0, 55 F5=B@0;87>20==>3> E@0=5=8O, 8 

?@54AB02;5=8O =0 @01>G8E AB0=F8OE 0=0;8B8G5A:>3> >B45;0. &>@3>2K5 70;K 

70=8<0NB G5BK@5 MB060, G8A;> :0AA>2KE 0??0@0B>2 - 60. �=0;8B8G5A:89 >B45; 

70=8<05B 25@E=89 MB06 ?OB8MB06=>3> 740=8O, G8A;> @01>G8E AB0=F89 2 >B45;5 - 

30. &@51>20=8O ?> @0AH8@O5<>AB8: >15A?5G8BL 2>7<>6=>ABL C25;8G5=8O G8A;0 

?>4:;NG5==KE :><?LNB5@>2 8 :0AA>2KE 0??0@0B>2 =0 20% 157 ?@8>1@5B5=8O 

4>?>;=8B5;L=>3> A5B52>3> >1>@C4>20=8O. �>?>;=8B5;L=K5 B@51>20=8O: 

>15A?5G8BL 2>7<>6=>ABL 4>ABC?0 @01>B=8:>2 0=0;8B8G5A:>3> >B45;0 : �=B5@=5B. 

 

 
$8AC=>: 1. #;0= MB0659 B>@3>2>3> 70;0 8 0=0;8B8G5A:>3> >B45;0 
 

!0 MB0?5 CB>G=5=8O B5E=8G5A:>3> 7040=8O AD>@<C;8@C5< >1I85 B@51>20=8O : 

A5B8 8 A>AB028< ?;0= AC?5@<0@:5B0. 
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О5щи9 FD95B64Aия > E9Fи. 

#@>5:B8@C5<0O A5BL 4>;6=0 >15A?5G8BL @5H5=85 A;54CNI8E 7040G: 

4>ABC? ?>;L7>20B5;59 A5B8 (70 8A:;NG5=85< A53<5=B>2 B>@3>2>3> 70;0) : 

@5AC@A0< �=B5@=5B 8 CA;C30< M;5:B@>==>9 ?>GBK; >@30=870F8O 

F5=B@0;87>20==>3> E@0=8;8I0 40==KE; 4>ABC? : A5B52K< ?@8=B5@0< (70 

8A:;NG5=85< :0AA>2KE 0??0@0B>2 B>@3>2>3> 70;0); 2=54@5=85      A8AB5<K      

02B><0B878@>20==>3>      C?@02;5=8O,      CG5B0      8 4>:C<5=B>>1>@>B0 A 

F5=B@0;87>20==>9 107>9 40==KE. 

#;0=K 740=8O AC?5@<0@:5B0 ?@82545=K =0 @8A. 1. -B068 B>@3>2>3> 70;0 

8<5NB AE>6CN ?;0=8@>2:C, ?>MB><C ?@82545= ?;0= B>;L:> >4=>3> MB060. $01>G85 

AB0=F88 0=0;8B8G5A:>3> >B45;0 @01>B0NB ?>4 C?@02;5=85< Windows 8, :0AA>2K5 

0??0@0BK - ?>4 C?@02;5=85 2AB@>5==>9 >?5@0F8>==>9 A5B8 A ?>445@6:>9 

?@>B>:>;>2 TCP/IP 8 IPX/SPX. &0: :0: ?@54?>;0305BAO ?>4:;NG5=85 A5B8 : 

�=B5@=5B, F5;5A>>1@07=> ?>AB@>8BL A5BL =0 >A=>25 AB5:0 ?@>B>:>;>2 TCP/IP. �;O 

@5H5=8O 7040G8 E@0=5=8O 40==KE 8 2=54@5=8O A8AB5<K 02B><0B878@>20==>3> 

C?@02;5=8O ?>B@51C5BAO >B >4=>3> 4> 42CE A5@25@>2. �I5 >48= A5@25@ 

?>B@51C5BAO 4;O @07<5I5=8O A;C61K M;5:B@>==>9 ?>GBK. #5G0BL 4>:C<5=B>2 

?@54?>;0305BAO >ACI5AB2;OBL =0 A5B52KE ?@8=B5@0E. #@54?>;0305BAO CAB0=>28BL 2 

A5B52KE ?@8=B5@0 - ?> >4=><C ?@8=B5@C =0 5 :><=0B. 

 

8.2 �K5>@ A9B96>9 B9E=>;>788 8 @47589=89 A9B8 =4 A97<9=BK 

 

�K1>@ A5B52>9 B5E=>;>388 >?@545;O5B ?@>?CA:=CN A?>A>1=>ABL A5B8, 

>3@0=8G5=8O =0 <0:A8<0;L=K9 @07<5@ A53<5=B0, B8? 8A?>;L7C5<>3> A5B52>3> 

:015;O 8 C@>25=L 70B@0B =0 ?@8>1@5B5=85 >1>@C4>20=8O. �A;8 ?@8 ?>AB@>5=88 A5B8 

=5>1E>48<> >1J548=8BL C7;K, @0A?>;>65==K5 =0 @0AAB>O=88 1>;55 100 < 4@C3 >B 

4@C30, ;81> @0A?>;>65==K5 2 A>A54=8E 740=8OE, B> =081>;55 :@8B8G=K<8 O2;ONBAO 

B@51>20=8O : A5B52><C :015;N 8 : 7=0G5=8N <0:A8<0;L=>- 4>?CAB8<>3> 

@0AAB>O=8O <564C A53<5=B0<8. #@8 MB>< =081>;55 ?@54?>GB8B5;L=K<8 O2;ONBAO 
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B5E=>;>38O 100Base-FX. &0: :0: 8A?>;L7>20=85 MB8E B5E=>;>389 A2O70=> A> 

7=0G8B5;L=K<8 70B@0B0<8, >=8 ?@8<5=ONBAO B>;L:> =0 >B25BAB25==KE CG0AB:0E (4;O 

>1J548=5=8O A5B59 740=89 8 B. ?.), 2K45;O5<KE 2 >B45;L=K9 A53<5=B 8;8 ?>4A5BL. 

#@8 >1J548=5=88 :><?LNB5@>2, @0A?>;>65==KE 2 ?@545;0E >4=>3> 740=8O, =081>;55 

M:>=><8G5A:8 F5;5A>>1@07=K< O2;O5BAO ?>AB@>5=85 A5B8 =0 >A=>25 B5E=>;>389 

Ethernet A 8A?>;L7>20=85< :015;O UTP 5 :0B53>@88 100Base-TX. �K1>@ B5E=>;>388 

>?@545;O5BAO B@51>20=8O<8 ?> ?@>872>48B5;L=>AB8 A5B8. %53<5=B MB> G0ABL A5B8, 

?@54AB02;ONI0O A>1>9 >B45;L=K9 4><5= :>;;8789 8 >1J548=O5<0O A 4@C38<8 

A53<5=B0<8 A ?><>ILN :><<CB0B>@0. $07185=85 =0 A53<5=BK ?@>872>48BAO 4;O 

?@5>4>;5=8O >3@0=8G5=89 =0 <0:A8<0;L=K9 @07<5@ A5B8 8 4;O ?>2KH5=8O 

?@>872>48B5;L=>AB8 A5B8. #@>?CA:=0O A?>A>1=>ABL A5B59 @07;8G=KE B5E=>;>389 8 

B@51>20=8O : <0:A8<0;L=><C @07<5@C A53<5=B0 ?@82545=K 2 ;5:F8>==>< :C@A5 ?> 

48AF8?;8=5. #@8 >?@545;5=88 2>7<>6=KE @07<5@>2 A5B8 A;54C5B CG8BK20BL 

>3@0=8G5=85 =0 G8A;> :>=F5=B@0B>@>2 8 <0:A8<0;L=>5 @0AAB>O=85 <564C C7;>< 8 

:>=F5=B@0B>@><. �0: ?@028;>, >48= :>=F5=B@0B>@ 8<55B =5 1>;55 24 ?>@B>2, B> 5ABL 

: =5<C <>3CB 1KBL ?>4:;NG5=K =5 1>;55 24 C7;>2. $0AG5B=>5 G8A;> C7;>2 2 A5B8 

4>;6=> ?@52KH0BL G8A;> ?>4:;NG05<KE :><?LNB5@>2 4;O C4>2;5B2>@5=8O 

B@51>20=89 ?> @0AH8@O5<>AB8. �A;8 B5E=>;>38O 100Base-TX =5 ?>72>;O5B 

?>AB@>8BL A5BL 7040==>3> @07<5@0, C4>2;5B2>@ONICN B@51>20=8O< ?> 

?@>872>48B5;L=>AB8, B> =5>1E>48<> @0718BL A5BL =0 A53<5=BK. 

#@8 @07185=88 =0 A53<5=BK F5;5A>>1@07=> 2K45;OBL 2 :0G5AB25 A53<5=B0 

3@C??C 1;87:> @0A?>;>65==KE 4@C3 : 4@C3C :><?LNB5@>2, ?@54=07=0G5==KE 4;O 

@5H5=8O >1I59 7040G8 8 0:B82=> 2708<>459AB2CNI8E 4@C3 A 4@C3>< (=0?@8<5@, 

:><?LNB5@K >4=>3> ?>4@0745;5=8O). �@><5 B>3>, 2 >B45;L=K5 A53<5=BK <>6=> 

2K45;8BL 3@C??K :><?LNB5@>2, =07=0G5=85 8 E0@0:B5@ 8A?>;L7>20=8O A5B8.  #@8 

2>74CH=>9 ?@>2>4:5 :015;59 <564C 740=8O<8 =5>1E>48<> 8A?>;L7>20BL 

>?B>2>;>:=> 157 <5B0;;8G5A:>3> M:@0=0, ;81> ?@54CA<>B@5BL 3@>7>- 70I8BC. 

#$� �$ 

� A53<5=B5 A5B8 100Base-TX =5 @5:><5=4C5BAO CAB0=02;820BL 1>;55 >4=>3> 

:>=F5=B@0B>@0, ?>MB><C 55 B0:65 =5;L7O 8A?>;L7>20BL 157 @07185=8O =0 A53<5=BK. 
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� >B45;L=K5 A53<5=B>2 <>6=> 2K45;8BL: :><?LNB5@K :><=0B, ?5@A>=0; 

:>B>@KE 1C45B 8A?>;L7>20BL >1I89 A5B52>9 ?@8=B5@ (2 ?@8=B5@0 - 2 A53<5=B0); 2A5 

:0AA>2K5 0??0@0BK B>@3>2>3> 70;0 (1 A53<5=B); A5@25@K 40==KE, ?>GBK 8 

<0@H@CB870B>@ (1 A53<5=B). 

�;O ?>AB@>5=8O A5B8 A53<5=B>2 B>@3>2>3> 70;0 8 0=0;8B8G5A:>3> >B45;0 

2K18@05< B5E=>;>38N Fast Ethernet 100Base-TX. 

!081>;55 C4>1=> @07<5AB8BL ?> >4=><C :><<CB0F8>==>< C7;C =0 MB065. !0 

MB060E B>@3>2KE 70;>2 >1>@C4>20=85 @07<5H05BAO 2 ?>4A>1=KE ?><5I5=8OE, 

@O4>< A :><<C=8:0F8>==K<8 H0EB0<8. � MB>< A;CG05 =081>;LH0O 4;8=0 :015;O 

@02=0- 15+40+6+7=68<100, ?>MB><C 4>AB0B>G=> @07<5AB8BL >48= :>=F5=B@0B>@ =0 

MB065. 

!0 MB065 0=0;8B8G5A:>3> >B45;0 :><<CB0F8>==K9 C75; C4>1=55 @0A?>;>68BL 2 

A5@25@=>9 :><=0B5. #@8 MB>< <0:A8<0;L=0O 4;8=0 A2O78 A @01>G59 AB0=F859 

1>;LH5 100 <, ?>MB><C =5>1E>48<> 8A?>;L7>20BL 5I5 >48= :>=F5=B@0B>@. #@8 MB>< 

4;8=0 A2O78 :><<C=8:0F8>==K9 C75; - :>=F5=B@0B>@ (?>:070=0 ?C=:B8@=>9 ;8=859), 

20+7+10+10+7=54<100. �;8=0 ;N1>9 A2O78 :>=F5=B@0B>@ -@01>G0O AB0=F8O B0:65 

<5=LH5 100 <. 

&0:8< >1@07><, A5BL A>AB>8B 87 G5BK@5E A53<5=B>2, >1J548=O5<KE A ?><>ILN 

:><<CB0B>@0. � A53<5=B5 B>@3>2>3> 70;0 8<5NBAO G5BK@5 :>=F5=B@0B>@0 (2 

A>>B25BAB288 A G8A;>< MB0659) -B8 :>=F5=B@0B>@K A>3;0A=> ?@>5:BC >1J548=ONBAO 

2 >48= A53<5=B, B> 5ABL B@51C5BAO 5I5 >48= :>=F5=B@0B>@ 4;O 8E >1J548=5=8O. % 

?><>ILN :>=F5=B@0B>@>2 >1J548=ONBAO @01>G85 AB0=F88 :064>3> 87 42CE 

A53<5=B>2 0=0;8B8G5A:>3> >B45;0 (>48= 87 MB8E :>=F5=B@0B>@>2 @0A?>;0305BAO 2=5 

A5@25@=>9 :><=0BK) 8 A5@25@=>3> A53<5=B0. %E5<0 A>548=5=89 A5B8 ?>:070=0 =0 

@8A. 3. 

#@82545==0O =0 @8A. 3 AE5<0 A5B8 C4>2;5B2>@O5B 2A5< B@51>20=8O<, => 55 

<>6=> C?@>AB8BL, ?>4:;NG82 A5@25@K 8 :>=F5=B@0B>@K B>@3>2>3> 70;0 

=5?>A@54AB25==> : :><<CB0B>@C. '?@>I5=85 AE5<K 1C45B ?@>2545=> ?@8 2K1>@5 

:>=:@5B=KE <>45;59 >1>@C4>20=8O.  
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8.3 �K5>@ B9E=>;>788 ?>8:;NG9=8O : 6=9H=8< A9BO< 

+0I5 2A53> B5E=>;>388 C40;5==>3> 4>ABC?0 8A?>;L7CNBAO 4;O A;54CNI8E F5;59: 

- ?>4:;NG5=85 ;>:0;L=>9 A5B8 : �=B5@=5B; 

- >1J548=5=85 =5A:>;L:8E ;>:0;L=KE A5B59 G5@57 �=B5@=5B; 

- ?>4:;NG5=85 C40;5==KE ?>;L7>20B5;59 : ;>:0;L=>9 A5B8.  

�;O ?>8:;NG9=8O ;>:4;L=KE A9B99 : �=B9@=9B 2 =0AB>OI55 2@5<O G0I5 2A53> 
8A?>;L7CNB >4=C 87 B5E=>;>389 xDSL. �K1>@ >4=>9 87 B5E=>;>389 40==>3> A5<59AB20 

(SDSL, ADSL 8 4@.) >?@545;O5BAO ?> A>3;0A>20=8N A ?@>20945@><, 2 7028A8<>AB8 >B 

B5E=8G5A:8E 2>7<>6=>AB59 B@51>20=89 : ?@>?CA:=>9 A?>A>1=>AB8 :0=0;0 A2O78. 

#>A;5 2K1>@0 B5E=>;>388 =C6=> 2K1@0BL A>>B25BAB2CNI89 <>45<. � 1>;LH8=AB25 

A;CG052 :015;L=K5 <>45<K 8 <>45<K xDSL 8<5NB 8=B5@D59A Ethernet, B> 5ABL 

?>4:;NG0NBAO : >4=><C 87 ?>@B>2 Ethernet <0@H@CB870B>@0 (A<. @8A. 4, 0). 

!081>;55 C4>1=K< 8 =54>@>38< A?>A>1>< >5J988=9=8O ;>:4;L=KE A9B99 O2;O5BAO 
>@30=870F8O 70I8I5==>3> :0=0;0 A2O78 G5@57 �=B5@=5B (28@BC0;L=>9 G0AB=>9 A5B8). 

� MB>< A;CG05 ?>A;5 ?>4:;NG5=8O ;>:0;L=KE A5B59 : �=B5@=5B =5>1E>48<> 2K1@0BL 
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?@>3@0<<=>5 8;8 0??0@0B=>5 @5H5=85 4;O >@30=870F88 70I8I5==>3> :0=0;0 A2O78, B> 

5ABL H8D@>20=8O 8 45H8D@>20=8O B@0D8:0 [10, 11, 12, 13]. -B8 DC=:F88 <>3CB 

>ACI5AB2;OBLAO <0@H@CB878@CNI8< A5@25@>< (A A>>B25BAB2CNI8< ?@>3@0<<=K< 

>15A?5G5=85<), 0??0@0B=K< <0@H@CB870B>@>< A ?>445@6:>9 VPN (8=>340 B0:>5 

CAB@>9AB2> B0:65 2:;NG05B <>45<), 8;8 A?5F80;L=K< 4>?>;=8B5;L=K< 

CAB@>9AB2>< (:>B>@>5 >1@010BK205B B@0D8: 4> B>3>, :0: >= =0?@02;5= =0 

<0@H@CB870B>@). #>8:;NG9=89 C84;9==KE 8=88688C4;L=KE ?>;L7>64B9;99 : 
A5B8 (=0?@8<5@ =0E>4OI8EAO 4><0 A>B@C4=8:>2 : A5B8 >@30=870F88) >ACI5AB2;O5BAO 

?> :><<CB8@C5<K< B5;5D>==K< ;8=8O<. � MB>< A;CG05 2 ;>:0;L=>9 A5B8 

CAB0=02;8205BAO E9D69D G84?9AAB7B 8BEFGC4 A >4=8< 8;8 =5A:>;L:8<8 <>45<0<8 4;O 

B5;5D>==KE ;8=89, :>B>@K5 =0AB@0820NBAO =0 ?@85< 2E>4OI8E 72>=:>2 (A<. @8A. 4, 

1). � ?@>AB59H5< A;CG05 2 :0G5AB25 A5@25@0 C40;5==>3> 4>ABC?0 <>65B 2KABC?0BL 

>1KG=K9 :><?LNB5@ A ?>4:;NG5==K<8 : =5<C >4=8< 8;8 =5A:>;L:8<8 <>45<0<8. 

�064K9 87 <>45<>2 @0AA<0B@8205BAO :0: >B45;L=K9 A5B52>9 8=B5@D59A, 0 

:><?LNB5@ 2K?>;=O5B @>;L <0@H@CB870B>@0. #@>3@0<<=>5 >15A?5G5=85 4;O 

>@30=870F88 A5@25@0 C40;5==>3> 4>ABC?0 2E>48B 2 >?5@0F8>==K5 A8AB5<K Windows 

2008 Server 8 UNIX. 

 

$8AC=>: 4. %E5<K @50;870F88 C40;5==>3> 4>ABC?0 : A5B8 

0) C40;5==K9 4>ABC? A 8A?>;L7>20=85< <>45<0 xDSL 8;8 :015;L=>3> <>45<0, 

1) ?>4:;NG5=85 C40;5==KE ?>;L7>20B5;59 : ;>:0;L=>9 A5B8 G5@57 �=B5@=5B. 

� A;CG05, 5A;8 =5>1E>48<> >4=>2@5<5==> >1A;C6820BL 1>;55 42CE 

?>4:;NG5=89 ?> B5;5D>==K< ;8=8O<, B> 2 :0G5AB25 A5@25@0 C40;5==>3> 4>ABC?0 
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>1KG=> 8A?>;L7CNB A?5F80;L=>5 CAB@>9AB2>, 2:;NG0NI55 2 A51O <0@H@CB870B>@, 

<>45<=K9 ?C; (=0 4-96 <>45<>2) 8 ?>4:;NG05<>5 : B5;5D>==>9 A5B8. "A=>2=K<8 

E0@0:B5@8AB8:0<8 A5@25@0 C40;5==>3> 4>ABC?0 O2;ONBAO G8A;> <>45<>2 2 

<>45<=>< ?C;5, 8=B5@D59A ?>4:;NG5=8O : B5;5D>==>9 A5B8 8 =01>@ 

?>445@68205<KE ?@>B>:>;>2 <>45<=>9 A2O78. 

�K1>@ :>=:@5B=KE <>45;59 >1>@C4>20=8O 4;O C40;5==>3> 4>ABC?0 

>1AC6405BAO =865.  

#$� �$: 

� A>>B25BAB288 A 7040=85< A2O7L A �=B5@=5B 4>;6=0 >ACI5AB2;OBLAO 

=5?@5@K2=> 2 B5G5=88 @01>G53> 2@5<5=8. #> A>3;0A>20=8N A ?@>20945@>< 

�=B5@=5B 8 70:07G8:>< =081>;55 2K3>4=K< A?>A>1>< ?>4:;NG5=8O ?@87=0=> 

?>4:;NG5=85 ?> 01>=5=BA:>9 B5;5D>==>9 ;8=88 A 8A?>;L7>20=85< B5E=>;>388 IDSL 

A> A:>@>ABLN 33.6 :18B/A. ( 0:A8<0;L=> 2>7<>6=0O A:>@>ABL IDSL A>548=5=8O 144 

�18B/A, => 2 F5;OE C<5=LH5=8O 01>=5=BA:>9 ?;0BK 2K1@0=0 <5=LH0O A:>@>ABL 

?>4:;NG5=8O). 

+B>1K ?>4:;NG8BLAO : A5@25@0< Internet, :><?LNB5@ 4>;65= 1KBL ?>4:;NG5= 

: MB>9 3;>10;L=>9 A5B8 G5@57 ?>AB02I8:0 CA;C3 Internet (@8AC=>: 5).  

 

$8AC=>: 5. %E5<0 ��% A> A@54AB20<8 A?CB=8:>2>9 A2O78 
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�;O ?>4:;NG5=8O :><?LNB5@0 : Internet ?>B@51C5BAO ?> <5=LH59 <5@5 

?>445@6:0 ?@>B>:>;0 TCP/IP, A:>=D83C@8@>20==>3> B0:, GB>1K :><?LNB5@ 1K; 

C7;>< Internet. �@C38<8 A;>20<8, :><?LNB5@ 4>;65= 8<5BL Internet-04@5A, 

4>AB868<K9 4;O ?@54?>;0305<KE ?>;L7>20B5;59 A5@25@0. � $>AA89A:>9 

(545@0F88 459AB2C5B ?@8<5@=> B@84F0BL >1I54>ABC?=KE :><?LNB5@=KE A5B59, 

?@54>AB02;ONI8E 2>7<>6=>ABL IP A>548=5=8O A Internet, 2 B>< G8A;5 Relcom, 

%>20< &5;5?>@B, SPRINT, , Glasnet, FREEnet, RUNNet.. � B01;8F5 2 ?@82545=K 

E0@0:B5@8AB8:8 ?>AB02I8:>2 CA;C3 3;>10;L=KE A5B59, :>B>@K5 A;54C5B CG8BK20BL 

?@8 2K1>@5 A?>A>10 ?>4:;NG5=8O : Internet. 

&01;8F0 2  

&8?K ��% )4@4:B9@8AB8:8 

#@54>AB02;ONI85 
:><<C=8:0F8>==K5 CA;C38 

-#, B5;5:A, D0:A, A>740=85 WWW-A5@25@>2 

#@54>AB02;ONI85 
8=D>@<0F8>==K5 CA;C38 

�>ABC? : Internet, 4>ABC? : A;C615 =>2>AB59 
Clarinet, :>=D5@5=F88 USENET 8 4@C385 

�A?>;L7C5<K5, :0: ;8=88 A2O78 
%?CB=8:>2K5, >?B>2>;>:>==K5, :015;L=K5 ;8=88 

A2O78 ?> frame relay, X.25, IP, ISDN. 
�A?>;L7C5<K5 4;O 

B5@@8B>@80;L=>3> @07<5I5=8O 
M;5<5=B>2 

":>;> 30 3>@>4>2 $>AA88 8 %!� 

�A?>;L7C5<K5 4;O A>?@O65=8O A 
4@C38<8 �% 

�>ABC? : 4@C38< �%, @>AA89A:8< 8 
<564C=0@>4=K<, >ACI5AB2;O5BAO 2 <>A:>2A:>< C7;5 
G5@57 H;N7K 

#@54>AB02;ONI85 M;5:B@>==K5 
:><<5@G5A:85 CA;C38 

�0=:>2A:85 A5B8 

S.W.I.F.T. 

�0=:><0BK, 25@8D8:0F8O :@548B=KE :0@B>G5:  

 

8.4 �K5>@ A9B96>7> >5>@C8>64=8O  

�K1>@ >1>@C4>20=8O @5:><5=4C5BAO ?@>2>48BL 2 A;54CNI59 

?>A;54>20B5;L=>AB8: 

- 2K1>@ A5@25@>2 �=B5@=5B 8 A5@25@=>3> ?@>3@0<<=>3> >15A?5G5=8O; 

- 2K1>@     0:B82=>3>     A5B52>3>    >1>@C4>20=8O    -     :><<CB0B>@>2     8 

:>=F5=B@0B>@>2; 
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- 2K1>@ A5@25@>2 ;>:0;L=>9 A5B8 8 A5B52KE ?@8=B5@>2; 

- ?@>5:B8@>20=85   AB@C:BC@8@>20==>9   :015;L=>9   A8AB5<K   8   2K1>@ 

?0AA82=>3> A5B52>3> >1>@C4>20=8O. 

#> @57C;LB0B0< 2K1>@0 >1>@C4>20=8O A>AB02;O5BAO A?5F8D8:0F8O A 

C:070=85< >1I59 AB>8<>AB8 >1>@C4>20=8O 8 ?@>3@0<<=>3> >15A?5G5=8O 8 AE5<0 A5B8 

A C:070=85< 0:B82=>3> 8 ?0AA82=>3> A5B52>3> >1>@C4>20=8O, A5@25@>2, A5B52KE 

?@8=B5@>2 8 @01>G8E AB0=F89. 

8.4.1 �K5>@ A9@69@>6 �=B9@=9B 

%5@25@K �=B5@=5B - MB> :><?LNB5@K, =0 :>B>@KE 2K?>;=ONBAO A5@25@=K5 

?@>3@0<<K, ?@54>AB02;ONI85 4>ABC? : 40==K< G5@57 �=B5@=5B (Web- 8 ftp-

A5@25@K), A;C61K M;5:B@>==>9 ?>GBK 8 =5:>B>@K5 2A?><>30B5;L=K5 A;C61K, 

=0?@8<5@ DNS 8 ?@>:A8-A5@25@. �=>340 A5@25@ 2K?>;=O5B B0:65 DC=:F88 

<0@H@CB870B>@0. -B8 DC=:F88 <>3CB 2K?>;=OBLAO ;N1K< :><?LNB5@><, 2 B>< 

G8A;5 @01>G59 AB0=F859, => G0I5 4;O MB>3> 8A?>;L7CNBAO A?5F80;878@>20==K5 

:><?LNB5@K. 

#>A;5 >?@545;5=8O A?8A:0 DC=:F89, :>B>@K5 4>;65= 2K?>;=OBL �=B5@=5B-

A5@25@, =C6=> 2K1@0BL <>45;L A5@25@0, >?5@0F8>==CN A8AB5<C 8 ?@>3@0<<=>5 

>15A?5G5=85.  =>385 ?@>872>48B5;8 A5@25@>2 (Sun, IBM, HP) ?@54;030NB 3>B>2K5 

@5H5=85, 2:;NG0NI55 =01>@ ?@>3@0<<=>-0??0@0B=KE A@54AB2, >15A?5G820NI89 

@5H5=85 >?@545;5==>3> :@C30 7040G. -B>B ?>4E>4 ?>72>;O5B ?>AB@>8BL >G5=L 

=0456=CN 8 AB018;L=CN A8AB5<C. &5< =5 <5=55 ?@8 >B=>A8B5;L=> =5 2KA>:8E 

B@51>20=8OE : =0456=>AB8 8;8 ?@8 @5H5=88 =5AB0=40@B=KE 7040G F5;5A>>1@07=55 8 

2K3>4=55 >B45;L=> 2K18@0BL 0??0@0BC@C 8 ?@>3@0<<=>5 >15A?5G5=85. 

�>7<>6=K5 20@80=BK @5H5=89, 4>AB>8=AB20 8 =54>AB0B:8 ?@82545=K 2 B01;. 3. 

#@8 2K1>@5 :>=:@5B=>9 <>45;8 A5@25@0 A;54C5B CG8BK20BL 2>7<>6=>ABL 53> 

CAB0=>2:8 2 <>=B06=>< H:0DC, 5A;8 MB> =5>1E>48<>. 

&@51>20=8O : B5E=8G5A:8< E0@0:B5@8AB8:0< A5@25@0 (?@>872>48B5;L=>AB8 

?@>F5AA>@0, >1J5<C ?0<OB8 8 48A:>2>3> ?@>AB@0=AB20) 7028AOB >B G8A;0 

>1@0I5=89 : A5@25@C, >1J5<0 <0@H@CB878@C5<>3> B@0D8:0, >?5@0F8>==>9 
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A8AB5<>9, E0@0:B5@0 70?CI5==KE =0 =5< ?@>3@0<<. 'AB0=>2;5=85 B@51>20=89 : 

B5E=8G5A:8< E0@0:B5@8AB8:0< - 4>AB0B>G=> A;>6=0O 7040G0, @5H05<0O 2 >A=>2=>< =0 

>A=>20=88 >?KB0 8 0=0;870 ?C1;8:C5<KE 2 �=B5@=5B >B7K2>2. 

 

�0@80=BK @5H5=89 ?@8 2K1>@5 �=B5@=5B-A5@25@0    &01;8F0 3 
�??4@4B=4O "?9@4F8>==4O %9B96>9    

M:@4= 

Web-A9@69@ #>GB>6K9 A9@69@ �>AB>8=AB64          8 

?;4BD>@<4 A8AB9<4 (firewall), NAT, 

Proxy-A9@69@ 

  =98>AB4B:8 

%5@25@ "%               >B �0:       ?@028;> "B ?@>872>48B5;O "B ?@>872>48B5;O �KA>:0O 
brandname ?@>872>48B5;O 2AB@>5==K9     2 A5@25@=>3> A5@25@=>3> AB018;L=>ABL         8 
(IBM,   Sun, A5@25@=>3> "% @5H5=8O @5H5=8O =0456=>ABL, 
HP) @5H5=8O  (15A?;0B=> 8;8 70 (15A?;0B=> 8;8 70 ?@>AB>B0 CAB0=>2:8 
   4>?>;=8B5;L=CN 4>?>;=8B5;L=CN 8 
   ?;0BC) ?;0BC) 04<8=8AB@8@>20=8O. 

�KA>:0O AB>8<>ABL, 
<5=LH0O 381:>ABL. 

%5@25@ MS    Windows MS  ISA  Server MS            Internet MS         Exchange #@>AB>B0 
brandname 2008 Server 2000     8;8    >B Information Server Server     8;8     >B 04<8=8AB@8@>20=8O, 
(IBM,  =57028A8<>3> -   2AB@>5==K9   2 =57028A8<>3> 2KA>:85    381:>ABL, 
Klondike,  ?@>872>48B5;O Windows       2008 ?@>872>48B5;O A>2<5AB8<>ABL, 
Vist)  ?> 8;8                   >B 

=57028A8<>3> 
?@>872>48B5;O 
?> 

#" 8=B53@8@C5<>ABL   A 
?@>3@0<<0<8     4;O 
Windows. 

�KA>:0O AB>8<>ABL, 
A;>6=>ABL 
CAB0=>2:8               8 
=0AB@>9:8. %5@25@ Linux, �AB@>5==K9    2 Apache Sendmail,      qmail !87:0O     AB>8<>ABL 

brandname FreeBSD "%      (ipchains,  8;8   0=0;>38G=0O (#"                ?>GB8 
(IBM, UNIX squid)  ?@>3@0<<0 15A?;0B=>5), 
Klondike,     2KA>:0O 381:>ABL 
Vist)     %;>6=>ABL CAB0=>2:8              

8 =0AB@>9:8 

%5@25@ 
noname 8;8 
>1KG=K9 

MS    Windows 

2008 Server 

MS   ISA  

Server 2000  

8;8    >B 
=57028A8<>3> 

MS         IIS 

2AB@>5==K9        
2 Windows 2000 

MS Exchange 

Server 8;8 >B 
=57028A8<>3> 

�5H520O 0??0@0B=0O 
?;0BD>@<0            =5 
A>>B25BAB2C5B 

:><?LNB5@  ?@>872>48B5;O 
#" 

 ?@>872>48B5;O 
#" 

2>7<>6=>ABO<   #". 
�0==K9       20@80=B 
2>7<>65=      B>;L:> ?@8   
8A?>;L7>20=88 
=5;8F5=78>==KE 
?@>3@0<<=KE A@54AB2. 

 

 

Linux, 

FreeBSD 

UNIX 

�AB@>5==K9     
2 "%      
(ipchains, squid) 

Apache Sendmail, qmail 

8;8 0=0;>38G=0O 
?@>3@0<<0 

"G5=L            =87:0O 
AB>8<>ABL. !87:0O 
AB018;L=>ABL         8 

     =0456=>ABL, A;>6=>ABL 
CAB0=>2:8              8 
=0AB@>9:8 

 

� :0G5AB25 "% =0 A5@25@0E G0I5 2A53> 8A?>;L7CNB "% A5<59AB20 UNIX, B0: 

:0: >=8 >1;040NB 1>;LH59 ?> A@02=5=8N A Windows ?@>872>48B5;L=>ABLN. 
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�A?>;L7>20=85 Windows >?@0240=> 2 A;CG05, 5A;8 =5>1E>48<0 B5A=0O 8=B53@0F8O 

A5@25@=KE ?@>3@0<< A ;>:0;L=>9 A5BLN =0 >A=>25 ?;0BD>@<K Windows. 

#@>3@0<<=>5 >15A?5G5=85 4;O "% Linux 8 FreeBSD =5 B@51C5B 

;8F5=78@>20=8O, ?>MB><C <>65B 1KBL ?>;CG5=> 15A?;0B=>. &5< =5 <5=55 @O4 

:><?0=89 (Red Hat, Corel, Mandrike) ?@>40NB 48AB@81CB82K >?5@0F8>==>9 

A8AB5<K Linux, 2:;NG0NI85 =01>@ 040?B8@>20==KE : A>2<5AB=>9 @01>B5 

?@>3@0<<, A@54AB20 8E 02B><0B8G5A:>9 CAB0=>2:8 8 >1=>2;5=8O, 0 B0:65 

>:07K20NB B5E=8G5A:CN ?>445@6:C ?>:C?0B5;O<. !081>;55 C4>1=K< ?CB5< 

?@8>1@5B5=8O Linux O2;O5BAO ?@8>1@5B5=85 B0:>3> 48AB@81CB820 C 

@0A?@>AB@0=8B5;59 ?@>3@0<<=>3> >15A?5G5=8O.  

#$� �$ 

%5@25@ �=B5@=5B 4>;65= 2K?>;=OBL DC=:F88 <0@H@CB870B>@0 8 A5@25@0 

M;5:B@>==>9 ?>GBK. �;O A>:@0I5=8O 2=5H=53> B@0D8:0 B0:65 2>7<>6=> 

2K?>;=5=85 DC=:F89 ?@>:A8-A5@25@0. �K15@5< 2 :0G5AB25 A5@25@0 <>45;L VIST-

Forward CH2. �>=D83C@0F8O A5@25@0 ?@82545=0 2 B01;. 4.  

 

 �>=D83C@0F8O �=B5@=5B-A5@25@0     &01;8F0 4 
#@>F5AA>@ Intel Xeon DP 1.8 GHz/512 Kb 

:MH 

 

"?5@0B82=0O ?0<OBL 512 Mb DDR SDRAM PC-266  
RAID-:>=B@>;;5@ LSI Logic 53C1000 SCSI  
HDD Seagate Cheetah 36 ES 18 Gb  
%5B52>9 040?B5@ 2 Intel PRO/100+ server adapter  
�845>A8AB5<0 ATI Rage XL 8 Mb  
�>@?CA Intel SC 5200 <>=B8@C5<K9 2 

AB>9:C, 
2KA>B0 5U 

 

%5@25@ 1C45B @01>B0BL ?>4 C?@02;5=85< A8AB5<K Linux , A5@25@=>5 ?@>3@0<<=>5 

>15A?5G5=85 4;O M;5:B@>==>9 ?>GBK 8 ?@>:A8-A5@25@0 2E>48B 2 A>AB02 

48AB@81CB820.  
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8.4.2 �K5>@ :><<CB4B>@>6 8 :>=F9=B@4B>@>6 

 

(>@<C;8@>20=85 B@51>20=89 : A5B52><C >1>@C4>20=8N 8 2K1>@ :>=:@5B=KE 

<>45;59 ?@>872>48BAO A 8A?>;L7>20=85< AE5<K A>548=5=89 A5B8.  

"A=>2=K< B@51>20=85< : >BAF9AFD4FBDG O2;O5BAO =0;8G85 =5>1E>48<>3> G8A;0 

?>@B>2 B@51C5<>9 A5B52>9 B5E=>;>388. &@51C5<>5 G8A;> ?>@B>2 >?@545;O5BAO 

G8A;>< ?>4:;NG05<KE : CAB@>9AB2C C7;>2 A5B8 A CG5B>< B@51>20=89 ?> 

@0AH8@O5<>AB8. 

�;O :>=F5=B@0B>@>2, 8A?>;L7C5<KE 4;O >1J548=5=8O A5B59 =0 >A=>25 

@07;8G=KE :015;L=KE A8AB5< 8 @07;8G=KE B5E=>;>389 (100Base-TX) =5>1E>48<> 

=0;8G85 A>>B25BAB2CNI53> G8A;0 ?>@B>2 :064>3> B8?0. 

#@8 2K1>@5 >B@@GF4FBD4 ?@54JO2;ONBAO B@51>20=8O : =0;8G8N B@51C5<>3> G8A;0 

?>@B>2, 0 B0:65 B@51>20=8O : ?@>872>48B5;L=>AB8. "1J5< 40==KE, ?5@540205<KE 

G5@57 :><<CB0B>@ @0AAG8BK205BAO :0: ?>;>28=0 AC<<K 2=5H=53> B@0D8:0 

?>4:;NG05<KE : =5<C A53<5=B>2. -B> 7=0G5=85 ?>72>;O5B >F5=8BL B@51>20=8O : 

?@>?CA:=>9 A?>A>1=>AB8 :><<CB0B>@0, 2K@065==>9 2 18B0E 2 A5:C=4C 8;8 :04@0E 

2 A5:C=4C. +0AB> ?@>872>48B5;8 >1>@C4>20=8O ?@82>4OB B>;L:> :>A25==K5 

40==K5 > ?@>872>48B5;L=>AB8 :><<CB0B>@0 8;8 >3@0=8G820NBAO C:070=85< 

>1;0AB8 ?@8<5=5=8O. 

�>?>;=8B5;L=K< B@51>20=85< : :><<CB0B>@0< 8 :>=F5=B@0B>@0< O2;O5BAO 

2>7<>6=>ABL CAB0=>2:8 2 AB0=40@B=CN <>=B06=CN AB>9:C. 

#$� �$ 

%>3;0A=> AE5<5, ?@82545==>9 =0 @8A. 4, 2 A5B8 4>;6=> 1KBL CAB0=>2;5=> A;54CNI55 

>1>@C4>20=85: 

4 :>=F5=B@0B>@0 100Base-T) 4;O ?>4:;NG5=8O C7;>2 B>@3>2>3> 70;0 A G8A;>< ?>@B>2 

=5 <5=55 16 (20 A CG5B>< B@51>20=89 ?> @0AH8@O5<>AB8). 

2 :>=F5=B@0B>@0 100Base-T) 4;O ?>4:;NG5=8O C7;>2 0=0;8B8G5A:>3> >B45;0 A G8A;>< 

?>@B>2 =5 <5=55 17 (20 A CG5B>< B@51>20=89 @0AH8@O5<>AB8). 
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1 :>=F5=B@0B>@ 100 Base-T) 4;O ?>4:;NG5=8O :>=F5=B@0B>@>2 A53<5=B0 B>@3>2>3> 

70;0 A G8A;>< ?>@B>2 =5 <5=55 5. 

1 :>=F5=B@0B>@ 100Base-TX 4;O ?>4:;NG5=8O C7;>2 A5@25@=>3> A53<5=B0 

(<0@H@CB878@CNI89 A5@25@ 8 4> 42CE A5@25@>2 4;O E@0=5=8O 40==KE 8 @01>BK A8AB5<K 

02B><0B878@>20==>3> C?@02;5=8O, =5 <5=55 4-E ?>@B>2). 

�;O C?@>I5=8O AE5<K F5;5A>>1@07=> ?>4:;NG8BL :>=F5=B@0B>@K A53<5=B0 B>@3>2>3> 

70;0 8 A5@25@K =5?>A@54AB25==> : :><<CB0B>@C. 100Base-TX 4;O ?>4:;NG5=8O C7;>2 

A5@25@=>3> A53<5=B0, => :><<CB0B>@ 4>;65= 8<5BL =5 <5=55 9 ?>@B>2 Ethernet/Fast 

Ethernet. #@8 MB>< @07<5@ A53<5=B>2 C<5=LH8BAO, ?>MB><C ?@>872>48B5;L=>ABL A5B8 

2>7@0AB5B. 

":>=G0B5;L=K9 20@80=B AE5<K A>548=5=89 ?@82545= =0 @8A. 6. 

 >=B8@C5<K9 2 19" AB>9:C :><<CB0B>@ D-Link DES-1016R+  8<55B 16 ?>@B>2 

Ethernet/Fast Ethernet A 02B>>?@54;5=85<.  >=B8@C5<K9 2 19" AB>9:C  

:>=F5=B@0B>@ D-Link DE-824TP 8<55B 24 ?>@B0 Ethernet. �C45< 8A?>;L7>20BL 

MBC <>45;L :>=F5=B@0B>@0 4;O ?>4:;NG5=8O C7;>2 B>@3>2>3> 70;0 8 0=0;8B8G5A:>3> >B45;0 

(2A53> 6 :>=F5=B@0B>@>2) 

 

8.4.3 �K5>@ A9@69@>6 ;>:4;L=>9 A9B8 8 A9B96KE ?@8=B9@>6 

 

%5@25@K ;>:0;L=>9 A5B8 :0: ?@028;> 8A?>;L7CNBAO 4;O @01>BK A;C61K 

4>ABC?0 : D09;0< 8 ?@8=B5@0< ;>:0;L=>9 A5B8 (D09;-A5@25@K), A;C61K :0B0;>3>2 

8 @07;8G=KE ?@>3@0<< 02B><0B870F88 C?@02;5=8O 8 4>:C<5=B>>1>@>B0. "1I85 

?@8=F8?K 2K1>@0 A5@25@>2 ;>:0;L=>9 A5B8 B0:85 65, :0: 8 ?@8 2K1>@5 A5@25@>2 

�=B5@=5B. &@51>20=8O : B5E=8G5A:8< E0@0:B5@8AB8:0< A5@25@0 (?@>872>48B5;L=>AB8 

?@>F5AA>@0, >1J5<C ?0<OB8 8 48A:>2>3> ?@>AB@0=AB20) 7028AOB >B G8A;0 >1@0I5=89 

: A5@25@C, >?5@0F8>==>9 A8AB5<K 8 ?@8:;04=>3> ?@>3@0<<=>3> >15A?5G5=8O. 

'AB0=>2;5=85 B@51>20=89 : B5E=8G5A:8< E0@0:B5@8AB8:0< - 4>AB0B>G=> A;>6=0O 
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7040G0, @5H05<0O 2 >A=>2=>< =0 >A=>20=88 >?KB0 8 0=0;870 ?C1;8:C5<KE 2 

�=B5@=5B >B7K2>2. 

 >45;L A5@25@0, ?@54=07=0G5==>3> 4;O @01>BK A8AB5<K 02B><0B870F88 

C?@02;5=8O, :0: ?@028;>, 2K18@05BAO ?> A>3;0A>20=8N A ?>AB02I8:>< 

?@>3@0<<=>3> >15A?5G5=8O. 

�A;8 1>;LH8=AB2> :><?LNB5@>2 2 A5B8 @01>B0NB ?>4 C?@02;5=85< "% 

Windows, B> 2 :0G5AB25 D09;-A5@25@0 ;>:0;L=>9 A5B8 >1KG=> 8A?>;L7C5BAO 

:><?LNB5@ A "% Windows 2008 Server, 2:;NG0NI59 2 A51O A;C61C 4>ABC?0 : 

D09;0< 8 A;C61C :0B0;>3>2 Active Directory. 

$5:><5=40F88 ?> 2K1>@C :>=:@5B=KE <>45;59 D09;-A5@25@>2 ?@82545=K =0 

A09B0E ?@>872>48B5;59. #@8 MB>< =5>1E>48<> CG8BK20BL B@51C5<K9 4;O E@0=5=8O 

40==KE >1J5< 48A:>2>3> ?@>AB@0=AB20. 

� :0G5AB25 A5B52KE ?@8=B5@>2 2 =0AB>OI55 2@5<O, :0: ?@028;>, 8A?>;L7CNBAO 

;075@=K5 ?@8=B5@K, B0: :0: AB@C9=K5 =5 >1;040NB 4>AB0B>G=>9 M:>=><8G=>ABLN, 0 

<0B@8G=K5 =5 >15A?5G820NB B@51C5<>5 :0G5AB2> ?5G0B8. "A=>2=K<8 

E0@0:B5@8AB8:0<8 A5B52>3> ?@8=B5@0 O2;ONBAO @07<5@ 1C<038, A:>@>ABL ?5G0B8, 

M:>=><8G=>ABL, 2>7<>6=>ABL F25B=>9 ?5G0B8. &@51>20=8O : ?@8=B5@C 

CAB0=02;820NBAO ?> A>3;0A>20=8N A >@30=870F859-70:07G8:><. 

�=>340 2<5AB> A5B52>3> ?@8=B5@0 (B> 5ABL ?@8=B5@0 A 8=B53@8@>20==>9 

A5B52>9 :0@B>9) 8A?>;L7C5BAO A?5F80;L=>5 CAB@>9AB2> (CDиAF-E9D69D) 8<5NI55 

>48= A5B52>9 ?>@B Ethernet 8 =5A:>;L:> ?>@B>2 ?@8=B5@0 (LPT) 8 A;C60I55 4;O 

?>4:;NG5=8O : A5B8 =5A5B52KE ?@8=B5@>2. 

#$� �$ 

�K1>@ A5@25@>2 4;O @01>BK A8AB5<K 02B><0B870F88 C?@02;5=8O 4>;65= 

?@>2>48BLAO ?> A>3;0A>20=8N A ?>AB02I8:>< ?@>3@0<<=>3> >15A?5G5=8O, 

?>MB><C 2 40==>< ?@>5:B5 ?@8>1@5B5=85 A5@25@0 =5 ?@>2>48BAO. 

� :0G5AB25 D09;-A5@25@0 2K15@5< <>45;L VIST-Forward CH2 A C25;8G5==>9 

5<:>ABLN 65AB:>3> 48A:0. �>=D83C@0F8O A5@25@0 ?@82545=0 2 B01;. 6.  
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�>=D83C@0F8O D09;-A5@25@0       &01;8F0 6 

#@>F5AA>@ Intel Xeon DP 1.8 GHz/512 Kb :MH  

"?5@0B82=0O ?0<OBL 512 Mb DDR SDRAM PC-266  
RAID-:>=B@>;;5@ LSI Logic 53C1000 SCSI  
HDD 3 Seagate Cheetah 36 ES 36.7 Gb (>1I0O 

5<:>ABL
Gb) 

%5B52>9 040?B5@ 1 Intel PRO/100+ server adapter  
�845>A8AB5<0 ATI Rage XL 8 Mb  
�>@?CA Intel SC 5200 <>=B8@C5<K9 2 AB>9:C, 2KA>B0 

 5U 

 

(09;-A5@25@ 1C45B @01>B0BL ?>4 C?@02;5=85< A8AB5<K MS Windows 2008 Server, 

2:;NG0NI59 A;C61C :0B0;>3>2 8 A;C61C 4>ABC?0.  

�;O ?5G0B8 4>:C<5=B>2 1C45< 8A?>;L7>20BL 2 G5@=>-15;KE ;075@=KE A5B52KE 

?@8=B5@0 HP LaserJet 2200 DN D>@<0B0 �4 A ?@>872>48B5;L=>ABLN 18 AB@/<8=.  

8.5 $47@45>B:4 A?9F8D8:4F88 =4 >5>@C8>64=89 8 ;>78G9A:>9 AE9<K A9B8 

 

#> @57C;LB0B0< 2K1>@0 >1>@C4>20=8O <>65B 1KBL A>AB02;5=0 A?5F8D8:0F8O 

8 AE5<0 A>548=5=89 A5B8, O2;ONI85AO @57C;LB0B0<8 ?@>5:B0. 

 #$� �$ 

�>38G5A:0O   AE5<0   :><?LNB5@=>9   A5B8   ?@82545=0   =0   @8A.   6.   

%?5F8D8:0F8O   =0 >1>@C4>20=85 ?@82545=0 2 B01;8F5 7. 
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%?5F8D8:0F8O =0 >1>@C4>20=85       &01;8F0 7 
№ !08<5=>20=85 )0@0:B5@8AB8:8 *5=0, 

4>;;. 

%,�

�>;8G5

AB2> 

%B>8<>ABL 

 1. %5@25@K   
1.1 %5@25@ -

<0@H@CB870B>@ VIST 

Forward CH2 

%<. B01;. 3. 2000 1 2000 

1.2 (09;-A5@25@ 

VIST Forward CH2 

%<. B01;. 5. 2520 1 2520 

 2.  >45<   
3.1 Zelax  -144� IDSL, 8=B5@D59A 

Ethernet 

417 1 417 

 3. %5B52K5 ?@8=B5@K   
4.1 HP LaserJet 2200 DN �075@=K9, 

G5@=>/15;K9, �4, 

18AB@/<8=

1024.6 2 2049.2 

 4. �:B82=>5 A5B52>5 >1>@C4>2=85   
5.1 �><<CB0B>@ D-

Link DES-1016R+ 

16 ?>@B>2, 

<>=B8@C5BAO 2 

AB>9:C, 

299.2 1 299.2 

5.2 �>=F5=B@0B>@ D-

Link DE-824TP 

24 ?>@B>2, 

<>=B8@C5BAO 2 

AB>9:C 

134.86 6 809.16 

 5. #0AA82=>5 A5B52>5 >1>@C4>20=85   
6.1 !0?>;L=K9 

<>=B06=K9 H:0D 

Conteg OPTIMAL 

15 UNIT 19" 600x600 476 1 476 

6.2 !0AB5==K9 <>=B06=K9 

H:0D Conteg 

OPTIMAL 

6 UNIT, 19" 600x400 174 5 870 

6.3 �@>AA>20O ?0=5;L 24 ?>@B0 41 5 205 
6.4 �@>AA>20O ?0=5;L 48 ?>@B>2 79 1 79 

                       7. �015;L 8 :><<CB0F8>==K5 M;5<5=BK   
7.1 $>75B:0 RJ-45  11 20 220 
7.2 �015;L 

A>548=8B5;L=K9 

UTP, :0B. 5,3 <. 2 227 454 

7.3 �015;L UTP, :0B. 5 0.1 4346 478.06 

 �%��"   
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8.6 $47@45>B:4 <9B>8>6 74I8BK 8=D>@<4F88 6 A9B8 

 

�A5< 70I8B=K< <5@0< 4>;65= ?@54H5AB2>20BL 0=0;87 C3@>7. � G8A;C C3@>7 

<>6=> >B=5AB8 2A5, GB> 2;5G5B 70 A>1>9 ?>B5@N 40==KE 2 A5B8, 2 B>< G8A;5: 

 2>@>2AB2> 8;8 20=40;87<;  

 ?>60@;  

 >B:07K 8AB>G=8:>2 ?8B0=8O 8 A:0G:8 =0?@O65=8O;  

 >B:07K :><?>=5=B>2;  

 ?@8@>4=K5 O2;5=8O (<>;=8O, =02>4=5=8O, 1C@8 8 75<;5B@OA5=8O).  

%CI5AB2CNB <5B>4K 8 A8AB5<K, ?@54>B2@0I0NI85 :0B0AB@>D8G5A:CN 

?>B5@N 40==KE: 

 @575@2=>5 :>?8@>20=85 =0 <03=8B=CN ;5=BC;  

 8AB>G=8:8 15A?5@51>9=>3> ?8B0=8O;  

 >B:07>CAB>9G82K5 A8AB5<K;  

 ?@54C?@5645=85 :@068 40==KE;  

 ?0@>;8 8 H8D@>20=85;  

 0C48B;  

 15748A:>2K5 :><?LNB5@K;  

 >1CG5=85 ?>;L7>20B5;59;  

 D878G5A:0O 70I8B0 >1>@C4>20=8O;  

 70I8B0 >B 28@CA>2  

�C88B - MB> 70?8AL >?@545;5==KE A>1KB89 2 6C@=0; 157>?0A=>AB8 A5@25@0. � 
?@>5:B5 =C6=> 2K1@0BL <5B>4K 8 A8AB5<K 4;O ?@54>B2@0I5=8O ?>B5@8 40==KE, 

A>>B25BAB2CNI85 ?5@5G=N =081>;55 @50;L=KE C3@>7 157>?0A=>AB8 2 7040==>9 

?@54<5B=>9 >1;0AB8, ?@82>4OI8E : =081>;55 BO65;K< ?>A;54AB28O< 4;O 

2KG8A;8B5;L=>9 A5B8. !5>1E>48<>9 DC=:F859 A@54AB2 >15A?5G5=8O 157>?0A=>AB8 

O2;O5BAO @538AB@0F8O 45OB5;L=>AB8 ?>;L7>20B5;59. �;O :064>9 107K 40==KE, 

>B45;L=>3> 4>:C<5=B0 8 4065 >B45;L=>3> ?>;O 70?8A8 2 D09;5 107K 40==KE <>3CB 

1KBL CAB0=>2;5=K:  
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 A?8A>: ?>;L7>20B5;59, 8<5NI8E ?@02> 4>ABC?0;  

 DC=:F88, :>B>@K5 <>65B 2K?>;=OBL ?>;L7>20B5;L;  

 ?@828;5388 4;O 4>ABC?0 : 2K1@0==>9 8=D>@<0F88.  

-B0?K ?;0=8@>20=8O 8=D>@<0F8>==>9 157>?0A=>AB8 ?@54AB02;5=K =0 @8A 7.   

 

$8AC=>: 7.  -B0?K ?;0=8@>20=8O 8=D>@<0F8>==>9 157>?0A=>AB8 

� ?@>5:B8@C5<>9 2KG8A;8B5;L=>9 A5B8 =C6=> 2K1>@>G=> =045;8BL 

?>;L7>20B5;59 ?@020<8 4>ABC?0 : :0B0;>30< 8 A>740BL 3@C??K 4;O ?@54>AB02;5=8O 

4>ABC?0 : >1I8< A5B52K< @5AC@A0<. #@8<5@ >?@545;5=8O ?@02 4>ABC?0 4;O 3@C?? 

?>;L7>20B5;59 ?>:070= 2 B01;8F5 8. 

 

&01;8F0 8 

!4764=89 7@C??K �=CB@9==89 '@>6=8 8>ABC?4 �>ABC? 6 Internet 8 
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@9AC@AK : 6=CB@9==8< 
@9AC@A4< 

M;9:B@>==4O ?>GB4 

�8<8=8AB@4B>@K 
�A5 A5B52K5 

@5AC@AK 

#@020 
04<8=8AB@0B>@0 2 
:0B0;>30E, 2 B>< G8A;5 
87<5=5=85 C@>2=O 8 
?@02 4>ABC?0 

�A5 A5B52K5 @5AC@AK 

$47@45>BG8:8 

�07K 40==KE 
@07@010BK205<KE 
4>:C<5=B>2 

%>740=85, GB5=85 
D09;>2, 70?8AL 2 D09;, 
A>740=85 ?>4:0B0;>3>2 
8 D09;>2, C40;5=85 
:0B0;>3>2, ?>8A: 
D09;>2, 87<5=5=85 
:0B0;>3>2 

�A5 A5B52K5 @5AC@AK 

%>B@C8=8:8 6 
>D8A9  

�AO 
8=D>@<0F8O 
?@54?@8OB8O 
(CG@5645=8O) 

"3@0=8G5=85 
4>ABC?0 : ?0?:0< (?> 
=5>1E>48<>AB8) 

"3@0=8G5=85 ?> IP- 

04@5AC (04@5A0B0 8 
8AB>G=8:0), >3@0=8G5=85 ?> 
A>45@60=8N (2E>4OI59 8 
8AE>4OI59 
:>@@5A?>=45=F88) 

%>B@C8=8:8 6=9 
>D8A4 

�AO 
8=D>@<0F8O 
?@54?@8OB8O 
(CG@5645=8O) 

"3@0=8G5=85 
4>ABC?0 : ?0?:0< (?> 
=5>1E>48<>AB8) 

"3@0=8G5=85 ?> IP- 

04@5AC (04@5A0B0 8 
8AB>G=8:0), >3@0=8G5=85 ?> 
A>45@60=8N (2E>4OI59 8 
8AE>4OI59 
:>@@5A?>=45=F88), 
0CB5=B8D8:0F8O C40;5==>3> 
?>;L7>20B5;O ?5@54 
>ACI5AB2;5=85< 4>ABC?0 

#>AB46I8:8, 
89;>6K9 
?4@B=9@K, 
:;89=BK 

%?5F80;L=K5 
:0B0;>38 8 ?0?:8 
4;O ?@>872>48B5;59, 
?0@B=5@>2 8 
:;85=B>2 

�>ABC? B>;L:> : 
A?5F80;L=> 
>B2545==K< >1;0ABO<  

"3@0=8G5=85 ?> IP- 

04@5AC (04@5A0B0 8 
8AB>G=8:0). �45=B8D8:0F8O 
8 0CB5=B8D8:0F8O 
C40;5==>3> ?>;L7>20B5;O 

#>B9=F84;L=K9 
:;89=BK 

%?5F80;L=K5 
:0B0;>38 8 ?0?:8 
4;O :;85=B>2 

#@>A<>B@ 
>1J5:B>2 (GB5=85 8 
?>8A: D09;>2) 

#@8 >B:@KB>< 4>ABC?5 
�=B@0A5BL 4>;6=0 1KBL 
87>;8@>20=0; 845=B8D8:0F8O 
?>;L7>20B5;O =5 B@51C5BAO 

8.7 $47@45>B:4 AE9<K @476>8:8 :459;O 8 @47<9I9=8O >5>@C8>64=8O 

#@028;0 ?>AB@>5=8O %�% @0AA<>B@5=K 2  :C@A5 ;5:F89 ?> 48AF8?;8=5. #@8 

?@>5:B8@>20=88 %�% A>AB02;O5BAO A?5F8D8:0F8O =0 :><<CB0F8>==K5 M;5<5=BK 

(@07;8G=K5 284K :015;O, @>75B:8, :><<CB0F8>==K5 :>@>1:8) A C:070=85< 8E 

F5=K. �;O C4>2;5B2>@5=8O B@51>20=89 ?> @0AH8@O5<>AB8 A5B8 @5:><5=4C5BAO 
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AB@>8BL %�% A 871KB>G=>ABLN, B> 5ABL G8A;> @>75B>: 4>;6=> ?@52KH0BL G8A;> 

:><?LNB5@>2 2 A5B8. 

#$� �$ 

%�% <03078=0 2:;NG05B 3>@87>=B0;L=CN 8 25@B8:0;L=CN ?>4A8AB5<K. &0: :0: 

?>AB@>5=85 A5B8 @5H5=> ?@>2>48BL =0 >A=>25 B5E=>;>389 100Base-TX, 2A5 A8AB5<K %�% 

<>6=> ?>AB@>8BL =0 >A=>25 :015;O UTP :0B53>@88 5. 

#@>2545< >F5=:C B@51C5<>3> G8A;0 M;5<5=B>2 %�%. 

$072>4:0 :015;59 3>@87>=B0;L=>9 ?>4A8AB5<K ?@82545=0 =0 @8A. 1. "1I0O 4;8=0 

:015;O =0 MB065 B>@3>2>3> 70;0 

LB7=15E5+7E10+5E(15+10)+4E4+�E4+2E4+4+10E8+�"E2+5E10+5E4+4E4+�E

4+2E4+4+2E20=600<      

=0 MB065 0=0;8B8G5A:>3> >B45;0 

LAO=17x(10+2)+10x(l+3+4)+5x4+4x4+3x5+2x7+6+5x(5+2)+4x9+3x7+2x4+4+7x7+2

xl0+5xl0+2xl0+5+lx(10+7-H-2) 

+11E2+4E(3+5)+�E5+2E7+5+7E(6+10+3+9)+2E10+1E(9+5)+5E�+2E10+1E7+�E7

+�E10+2E7+1E10=1057< 

"1I0O 4;8=0 :015;O 25@B8:0;L=>9 ?>4A8AB5<K -5E4+5E�+5E2+5+5E(9+10+3+9)=205 

<.  "1I0O 4;8=0 3>@87>=B0;L=>9 :015;L=>9 ?>4A8AB5<K   LB7+ LAO=3457 M. 

+8A;> @>75B>: RJ-45 >?@545;O5BAO G8A;>< ?>4:;NG5==KE : A5B8 @01>G8E AB0=F89 

(8 A5@25@>2 ?5G0B8) 8 A>AB02;O5B 30+60+2=92. 

�;O C4>2;5B2>@5=8O B@51>20=89 ?> @0AH8@O5<>AB8 A;54C5B ?>AB@>8BL %�% A 

871KB>G=>ABLN 8 ?@54CA<>B@5BL 0.2x90=18 4>?>;=8B5;L=KE @01>G8E <5AB. %@54=OO 

4;8=0 :015;O <564C :><<CB0F8>==K< C7;>< 8 @>75B:>9 (4LB7+ LAO)/90=38, ?>MB><C 4;O 

>15A?5G5=8O @0AH8@O5<>AB8 A5B8 =5>1E>48<> 4>?>;=8B5;L=> 18 @>75B>: 8 38x18=684 

<5B@>2 :015;O. 

"1I0O 4;8=0 :015;O A CG5B>< B@51>20=89 @0AH8@O5<>AB8 3457+205+684=4346 <, 

>1I55 G8A;> @>75B>: 110. 
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% CG5B>< B@51>20=89 ?> @0AH8@O5<>AB8 G8A;> :><?LNB5@>2 =0 MB065 1.2x15=18, 

?>MB><C G8A;> ?>@B>2 2 :@>AA>2KE ?0=5;OE @0A?@545;8B5;L=KE ?C=:B>2 MB060 =5 

<5=55 18. 

% CG5B>< B@51>20=89 ?> @0AH8@O5<>AB8 G8A;> :><?LNB5@>2 8 ?@8=B5@>2 =0 

MB065 0=0;8B8G5A:>3> >B45;0 1.2x30+2=38, 87 =8E =5?>A@54AB25==> : 

F5=B@0;L=><C @0A?@545;8B5;L=><C ?C=:BC <>3CB 1KBL ?>4:;NG5=K 4> 18. �@><5 

B>3>, : F5=B@0;L=><C @0A?@545;8B5;L=><C ?C=:BC ?>4:;NG0NBAO 7 :015;59 >B 

:>=F5=B@0B>@>2 8 A5@25@>2, ?>MB><C >1I55 G8A;> ?>@B>2 =5 <5=55 18+7=25. 

� ?@><56CB>G=>9 :><<CB0F8>==>9 ?0=5;8 MB060 0=0;8B8G5A:>3> >B45;0 

?>4:;NG0NBAO 4> 15x1.2+1=19 :><?LNB5@>2, >1I55 G8A;> 3=574 =5 <5=55 19. 

%>548=8B5;L=K5 :015;8 B@51CNBAO 4;O ?>4:;NG5=8O :><?LNB5@>2 : @>75B:0< 

8 @>75B>: :><<CB0F8>==KE ?0=5;59 : A5B52><C >1>@C4>20=8N. +8A;> :015;59 

@02=> AC<<5 G8A;0 @>75B>: 8 G8A;0 3=574 =0 :><<CB0F8>==KE ?0=5;OE: 

18x4+38+25+18x4+19=226. �I5 >48= :015;L =5>1E>48< 4;O A>548=5=8O 

<0@H@CB870B>@0 8 <>45<0, >1I55 G8A;> A>548=8B5;L=KE :015;59 227. �;8=0 

A>548=8B5;L=>3> :015;O 3 <. 

� @0A?@545;8B5;L=KE ?C=:B0E MB0659 CAB0=02;8205BAO :@>AA>20O ?0=5;L =0 

24 ?>@B0 (2KA>B0 1U) 8 :>=F5=B@0B>@ (2 U). "1I0O 2KA>B0 3U. "1>@C4>20=85 

1C45B @07<5I0BLAO 2 =0AB5==>< <>=B06=>< H:0DC Conteg OPTIMAL (6 UNIT, 19" 

600x400) 

� @0A?@545;8B5;L=>< ?C=:B5 740=8O (A5@25@=0O :><=0B0) =5>1E>48<> 

CAB0=>28BL: 420 A5@25@0 (2KA>B0 5 U :064K9) 1 :><<CB0B>@ 16 ?>@B>2 (1 U), 1 

:>=F5=B@0B>@ (2 U), 1 :@>AA>2CN ?0=5;L 48 ?>@B>2 (2U). "1I0O 2KA>B0 15 U. 

"1>@C4>20=85 1C45B @07<5I0BLAO 2 =0?>;L=>< <>=B06=>< H:0DC Conteg 

OPTIMAL (15 UNIT 19" 600x600). %?5F8D8:0F8O =0 ?0AA82=>5 A5B52>5 

>1>@C4>20=85 ?@82545=0 2 B01;. 9. 

 

%?5F8D8:0F8O =0 :><<CB0F8>==K5 M;5<5=BK         &01;8F0 9 
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!08<5=>20=85 �>;-2> &@51C5<K

5 

E0@0:B5@8

AB8:8 

 >45;L )0@0:B5@8AB8:

8 

*5=0 

(4>;;. 

%,�) 

"A=>20=85 

�015;L UTP :0B. 5, 4346    11 70 100 

<5B@>2 

1 

�015;L 

A>548=8B5;L=K9 

(patch cord), � < 

UTP :0B. 5 

227    2 70 HB. 1 

$>75B:0 RJ-45 #"    2 70 HB 1 
!0?>;L=K9 

<>=B06=K9 H:0D 

1 !5   <5=55 

15 UNIT 

Conteg 

OPTIMAL 

15 UNIT 

19" 600x600 

476     70 

HB 

2 

!08<5=>20=85 �>;-2> &@51C5<K

5 

E0@0:B5@8

AB8:8 

 >45;L )0@0:B5@8AB8:

8 

*5=0 

(4>;;. 

%,�) 

"A=>20=85 

!0AB5==K9 

<>=B06=K9 H:0D 

5 !5   <5=55 

3UNIT 

Conteg 

OPTIMAL 

6 UNIT, 19" 

600x400 

174     70 

HB 

2 

�@>AA>20O ?0=5;L 5 �>;55    19 

?>@B>2 

 24 ?>@B0 41 1 

�@>AA>20O ?0=5;L 1 �>;55   25 

?>@B>2 

 48 ?>@B>2 79 1 

ОEAB64Aия:  

1 - ?@09A-;8AB �#( «-:>-B5E=>;>38O» , ?@09A-;8AB �;LB08@ �=D>A8AB5< =0 

<>=B06=K5 H:0DK 8 AB>9:8. 

ИEFBGAи>и иAHBD@4Fии: 

%09B 8 ?@09A-;8AB D8@<K �8AB-!! (http://www.vist.nnov.ru)  

�=B5@=5B-<03078= =0 A09B5 http://www.linux.ru 

#@09A-;8AB D8@<K LightComm 

http://wwvv.lightcom.ru/public/equipment/Zelax/Modems.html) 

#@09A-;8AB :><?LNB5@=>3> A0;>=0 !8:><- 5480 (http://www.nicom-media.ru) 
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#@09A-;8AB �;LB08@ �=D>A8AB5< =0 <>=B06=K5 H:0DK 8 AB>9:8 

(http://www.altair-info.ru/) 

#@09A-;8AB �#( «-:>-B5E=>;>38O»  
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