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�D4>F<K9E>4O D45BF4 № 1 

�EE?98B64A<9 4@C?<FG8AB= < <@CG?PEAB= @B8G?OJ<< 

 

Ц9?<: "7=0:><8BLAO A 2840<8 <>4C;OF88 A83=0;>2 

 

 

МB8G?яF<я 4 MB> ?@>F5AA ?@5>1@07>20=8O >4=>3> 8;8 =5A:>;L:8E 
8=D>@<0F8>==KE ?0@0<5B@>2 =5ACI53> A83=0;0 2 A>>B25BAB288 A <3=>25==K<8 
7=0G5=8O<8 8=D>@<0F8>==>3> A83=0;0. 

� @57C;LB0B5 <>4C;OF88 A83=0;K ?5@5=>AOBAO 2 >1;0ABL 1>;55 2KA>:8E 
G0AB>B. 

�A?>;L7>20=85 <>4C;OF88 ?>72>;O5B: 
- A>3;0A>20BL ?0@0<5B@K A83=0;0 A ?0@0<5B@0<8 ;8=88; 
- ?>2KA8BL ?><5E>CAB>9G82>ABL A83=0;>2; 
- C25;8G8BL 40;L=>ABL ?5@540G8 A83=0;>2; 
- >@30=87>20BL <=>3>:0=0;L=K5 A8AB5<K ?5@540G8 ( %# A +$�). 
 >4C;OF8O >ACI5AB2;O5BAO 2 CAB@>9AB20E @B8G?яFBD4E. 'A;>2=>5 

3@0D8G5A:>5 >1>7=0G5=85 <>4C;OB>@0 8<55B 284: 
  

 

$8AC=>: 1 - 'A;>2=>5 3@0D8G5A:>5 >1>7=0G5=85 <>4C;OB>@0 
#@8 <>4C;OF88 =0 2E>4 <>4C;OB>@0 ?>40NBAO A83=0;K: 
u(t) 4 <>4C;8@CNI89, 40==K9 A83=0; O2;O5BAO 8=D>@<0F8>==K< 8 

=87:>G0AB>B=K< (53> G0AB>BC >1>7=0G0NB W 8;8 F); 

S(t) 4 <>4C;8@C5<K9 (=5ACI89), 40==K9 A83=0; O2;O5BAO 
=58=D>@<0F8>==K< 8 2KA>:>G0AB>B=K< (53> G0AB>B0 >1>7=0G05BAO w0 8;8 f0); 

S<(t) 4 <>4C;8@>20==K9 A83=0;, 40==K9 A83=0; O2;O5BAO 
8=D>@<0F8>==K< 8 2KA>:>G0AB>B=K<. 

� :0G5AB25 =5ACI53> A83=0;0 <>65B 8A?>;L7>20BLAO: 
- 30@<>=8G5A:>5 :>;510=85, ?@8 MB>< <>4C;OF8O =07K205BAO 

4A4?B7B6B= 8;8 A9CD9DO6AB=', 
- ?5@8>48G5A:0O ?>A;54>20B5;L=>ABL 8<?C;LA>2, ?@8 MB>< <>4C;OF8O 

=07K205BAO <@CG?PEAB=; 

- ?>AB>O==K9 B>:, ?@8 MB>< <>4C;OF8O =07K205BAO шG@BCB8B5AB=. 
&0: :0: 2 ?@>F5AA5 <>4C;OF88 87<5=ONBAO 8=D>@<0F8>==K5 ?0@0<5B@K 

=5ACI53> :>;510=8O, B> =0720=85 2840 <>4C;OF88 7028A8B >B 87<5=O5<>3> 
?0@0<5B@0 MB>3> :>;510=8O. 

1. �84K 0=0;>3>2>9 <>4C;OF88: 
0<?;8BC4=0O <>4C;OF8O (� ), ?@>8AE>48B 87<5=5=85 0<?;8BC4K 

=5ACI53> :>;510=8O; 
G0AB>B=0O <>4C;OF8O (+ ), ?@>8AE>48B 87<5=5=85 G0AB>BK =5ACI53> 

:>;510=8O; 
D07>20O <>4C;OF8O (( ), ?@>8AE>48B 87<5=5=85 D07K =5ACI53> 

:>;510=8O. 
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2. �84K 8<?C;LA=>9 <>4C;OF88: 
- 0<?;8BC4=>-8<?C;LA=0O <>4C;OF8O (�� ), ?@>8AE>48B 87<5=5=85 

0<?;8BC4K 8<?C;LA>2 =5ACI53> A83=0;0; 
- G0AB>B=>-8<?C;LA=0O <>4C;OF8O (+� ), ?@>8AE>48B 87<5=5=85 

G0AB>BK A;54>20=8O 8<?C;LA>2 =5ACI53> A83=0;0; 
- (07>-8<?C;LA=0O <>4C;OF8O ((� ), ?@>8AE>48B 87<5=5=85 D07K 

8<?C;LA>2 =5ACI53> A83=0;0; 
- ,8@>B=>-8<?C;LA=0O <>4C;OF8O (,� ), ?@>8AE>48B 87<5=5=85 

4;8B5;L=>AB8 8<?C;LA>2 =5ACI53> A83=0;0. 
�<?C;LA=0O <>4C;OF8O 

И@CG?PEA4я @B8G?яF<я 4 MB> <>4C;OF8O, ?@8 :>B>@>9 2 :0G5AB25 
=5ACI53> A83=0;0 8A?>;L7C5BAO ?5@8>48G5A:0O ?>A;54>20B5;L=>ABL 8<?C;LA>2, 
0 2 :0G5AB25 <>4C;8@CNI53> <>65B 8A?>;L7>20BLAO 0=0;>3>2K9 8;8 
48A:@5B=K9 A83=0;. 

#>A:>;L:C ?5@8>48G5A:0O ?>A;54>20B5;L=>ABL E0@0:B5@87C5BAO G5BK@L<O 
8=D>@<0F8>==K<8 ?0@0<5B@0<8 (0<?;8BC4>9, G0AB>B>9, D07>9 8 
4;8B5;L=>ABLN 8<?C;LA0), B> @07;8G0NB G5BK@5 >A=>2=KE 2840 8<?C;LA=>9 
<>4C;OF88: 

- 0<?;8BC4=>-8<?C;LA=0O <>4C;OF8O (�� ); ?@>8AE>48B 87<5=5=85 
0<?;8BC4K 8<?C;LA>2 =5ACI53> A83=0;0; 

- G0AB>B=>-8<?C;LA=0O <>4C;OF8O (+� ), ?@>8AE>48B 87<5=5=85 
G0AB>BK A;54>20=8O 8<?C;LA>2 =5ACI53> A83=0;0; 

- D07>-8<?C;LA=0O <>4C;OF8O ((� ), ?@>8AE>48B 87<5=5=85 D07K 
8<?C;LA>2 =5ACI53> A83=0;0; 

- H8@>B=>-8<?C;LA=0O <>4C;OF8O (,� ), ?@>8AE>48B 87<5=5=85 
4;8B5;L=>AB8 8<?C;LA>2 =5ACI53> A83=0;0. 

�@5<5==K5 4803@0<<K 8<?C;LA=>-<>4C;8@>20==KE A83=0;>2 
?@54AB02;5=K =0 @8AC=:5 2. 
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 А@C?<FG8A4я @B8G?яF<я 4 ?@>F5AA 87<5=5=8O 0<?;8BC4K =5ACI53> 
A83=0;0 2 A>>B25BAB288 A <3=>25==K<8 7=0G5=8O<8 <>4C;8@CNI53> A83=0;0 

$8AC=>: 3. 
 

 

$8AC=>: 3 - �@5<5==K5 8 A?5:B@0;L=K5 4803@0<<K <>4C;8@CNI53> (0), 
=5ACI53> 

(1) 8 0<?4BC4=>-<>4C;8@>20==>3> (2) A83=0;>2 

 

ВBCDBEO 8?O >BAFDB?O. 
1. �09B5 >?@545;5=85 <>4C;OF88? 

2. �0:85 A83=0;K <>3CB 8A?>;L7>20BLAO :0: =5ACI85? 

3. "?8H8B5 0<?;8BC4=CN 8 8<?C;LA=CN <>4C;OF8N 
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�D4>F<K9E>4O D45BF4 № 2 

 4EK9F CDBCGE>AB= ECBEB5ABEF< CDB6B8AOI ?<A<= E6O;<. 
 

Ц9?P: !0CG8BLAO @0AAG8BK20BL ?@>?CA:=CN A?>A>1=>ABL ?@>2>4=KE 
;8=89 A2O78. 

"1<5= 8=D>@<0F859 ?@>872>48BAO ?> :0=0;0< ?5@540G8 8=D>@<0F88. 

�0=0;K ?5@540G8 8=D>@<0F88 <>3CB 8A?>;L7>20BL @07;8G=K5 D878G5A:85 

?@8=F8?K. &0:, ?@8 =5?>A@54AB25==>< >1I5=88 ;N459 8=D>@<0F8O ?5@540PBAO 

A ?><>ILN 72C:>2KE 2>;=, 0 ?@8 @073>2>@5 ?> B5;5D>=C 4 A ?><>ILN 

M;5:B@8G5A:8E A83=0;>2, :>B>@K5 @0A?@>AB@0=ONBAO ?> ;8=8O< A2O78. 

К4A4? E6O;< 4 B5E=8G5A:85 A@54AB20, ?>72>;ONI85 >ACI5AB2;OBL 

?5@540GC 40==KE =0 @0AAB>O=88. 

�><?LNB5@K <>3CB >1<5=820BLAO 8=D>@<0F859 A 8A?>;L7>20=85< 

:0=0;>2 A2O78 @07;8G=>9 D878G5A:>9 ?@8@>4K: :015;L=KE, >?B>2>;>:>==KE, 

@048>:0=0;>2 8 4@. 

!>BDBEFP C9D984K< <AHBD@4J<< (A:>@>ABL 8=D>@<0F8>==>3> ?>B>:0) 

4 :>;8G5AB2> 8=D>@<0F88, ?5@540205<>5 70 548=8FC 2@5<5=8. 

"1I0O AE5<0 ?5@540G8 8=D>@<0F88 2:;NG05B 2 A51O >B?@028B5;O 

8=D>@<0F88, :0=0; ?5@540G8 8=D>@<0F88 8 ?>;CG0B5;O 8=D>@<0F88. 

"A=>2=>9 E0@0:B5@8AB8:>9 :0=0;>2 ?5@540G8 8=D>@<0F88 O2;O5BAO 8E 

CDBCGE>A4я ECBEB5ABEFP. 

�DBCGE>A4O ECBEB5ABEFP >4A4?4 4 <0:A8<0;L=0O A:>@>ABL ?5@540G8 

8=D>@<0F88 ?> :0=0;C A2O78 2 548=8FC 2@5<5=8. 

#@>?CA:=0O A?>A>1=>ABL :0=0;0 @02=0 :>;8G5AB2C 8=D>@<0F88, :>B>@>5 

<>65B ?5@54020BLAO ?> =5<C 2 548=8FC 2@5<5=8. 

"1J5< ?5@540==>9 8=D>@<0F88 V 2KG8A;O5BAO ?> D>@<C;5: 

V=q-t 

345 q 4 ?@>?CA:=0O A?>A>1=>ABL :0=0;0 (2 18B0E 2 A5:C=4C 8;8 ?>4>1=KE 

548=8F0E), 0 t4 2@5<O ?5@540G8. 

"1KG=> ?@>?CA:=0O A?>A>1=>ABL 87<5@O5BAO 2 18B0E 2 A5:C=4C (18B/A) 8 

:@0B=KE 548=8F0E �18B/A 8  18B/A. 

"4=0:> 8=>340 2 :0G5AB25 548=8FK 8A?>;L7C5BAO 109B 2 A5:C=4C (109B/A) 

8 :@0B=K5 5<C 548=8FK �109B/A 8  109B/A. 
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%>>B=>H5=8O <564C 548=8F0<8 ?@>?CA:=>9 A?>A>1=>AB8 :0=0;0 

?5@540G8 8=D>@<0F88 B0:85 65, :0: <564C 548=8F0<8 87<5@5=8O :>;8G5AB20 

8=D>@<0F88: ; 

1109B/A = 2 18B/A = 8 18B/A; 

1 �18B/A = 210
 18B/A = 1024 18B/A; 

1  18B/A = 210
 �18B/A = 1024 �18B/A; 

1 �18B/A = 210
  18B/A = 1024  18B/A. 

�040=85 1: 

%:>;L:> A5:C=4 ?>B@51C5BAO <>45<C, ?5@540NI5<C A>>1I5=8O A> 

A:>@>ABLN 2880018B/A, GB>1K ?5@540BL 100 AB@0=8F B5:AB0 2 30 AB@>: ?> 60 

A8<2>;>2 :0640O, ?@8 CA;>288, GB> :064K9 A8<2>; :>48@C5BAO 1 109B><? 

�040=85 2: 

'AB@>9AB2> A ?5@5405B 8=D>@<0F8N CAB@>9AB2C C G5@57 CAB@>9AB2> B 2 

@0<:0E A;54CNI8E ?@028;: 

1. �=D>@<0F8O ?5@5405BAO ?0:5B0<8 ?> 200 109B. 

2. 'AB@>9AB2> B <>65B >4=>2@5<5==> ?@8=8<0BL 8=D>@<0F8N >B 

CAB@>9AB20 А 8 ?5@54020BL @0=55 ?>;CG5==CN 8=D>@<0F8N CAB@>9AB2C C. 

3. 'AB@>9AB2> B <>65B ?5@54020BL >G5@54=>9 ?0:5B CAB@>9AB2C С B>;L:> 

?>A;5 B>3>, :0: ?>;=>ABLN ?>;CG8B MB>B ?0:5B >B CAB@>9AB20 A. 

4. 'AB@>9AB2> B >1;0405B =5>3@0=8G5==K< ?> >1J5<C 1CD5@><, 2 :>B>@>< 

<>65B E@0=8BL ?>;CG5==K5 >B CAB@>9AB20 A, => 5I5 =5 ?5@540==K5 CAB@>9AB2C 

C ?0:5BK. 

#@>?CA:=0O A?>A>1=>ABL :0=0;0 <564C A 8 B - 100 109B 2 A5:C=4C. 

#@>?CA:=0O A?>A>1=>ABL :0=0;0 <564C B 8 C - 50 109B 2 A5:C=4C. 

�K;> >B?@02;5=> B@8 ?0:5B0 8=D>@<0F88. +5@57 A:>;L:> A5:C=4 C 

70:>=G8B ?@85< 2A59 8=D>@<0F88 >B A? 

�>?@>AK 4;O :>=B@>;O. 

1) �09B5 >?@545;5=85 ?@>?CA:=>9 A?>A>1=>AB8 :0=0;0? 

2) �09B5 >?@545;5=85 A:>@>AB8 ?5@540G8 8=D>@<0F88? 

 

  



8 

�D4>F<K9E>4O D45BF4 № 3 

�BAF4: >459?O «6<F4O C4D4» 

Ц9?P: !0CG8BLAO ?@>2>48BL :@>AA8@>2:C :015;O «28B0O ?0@0» 8 A5B52>9 
@>75B:8 

"1>@C4>20=85 8 ?@>3@0<<=>5 >15A?5G5=85: 
1) �015;L «28B0O ?0@0». 
2) "168<=>5 CAB@>9AB2>. 
3) %5B520O @>75B:0. 
4) �>==5:B>@K RJ-45. 
"?@5AA>2:0 ?@O<>3> ?@>2>40 ?> AB0=40@BC T568B 

#@8 <>=B065 ;>:0;L=KE A5B59 A53>4=O =081>;55 @0A?@>AB@0=5=0 
=5M:@0=8@>20==0O 28B0O ?0@0 59 :0B53>@88 (CAT-5E) . $8AC=>: 1. 

"1>@C4>20=85 8 ?@>3@0<<=>5 >15A?5G5=85: 
5) �015;L «28B0O ?0@0». 
6) "168<=>5 CAB@>9AB2>. 
7) %5B520O @>75B:0. 
8) �>==5:B>@K RJ-45. 
"?@5AA>2:0 ?@O<>3> ?@>2>40 ?> AB0=40@BC T568B 

#@8 <>=B065 ;>:0;L=KE A5B59 A53>4=O =081>;55 @0A?@>AB@0=5=0 
=5M:@0=8@>20==0O 28B0O ?0@0 59 :0B53>@88 (CAT-5E) . $8AC=>: 1. 

 

 

"168< B0:>3> :015;O 4;O A>548=5=8O #� ($%)-)�� (HUB) ?> AB0=40@BC 
T568B 87>1@065= =0 $8AC=:5"168< B0:>3> :015;O 4;O A>548=5=8O #� ($%)-
)�� (HUB) ?> AB0=40@BC T568B 87>1@065= =0 $8AC=:52 
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#@8<5G0=85 
"168< (>?@5AA>2:0) ?> 20@80=BC T568A - AB0=40@B, 8<5NI89 

E>645=85 2 %,� 8 �0=045, 0 2 $>AA88, 2 >A=>2=><, ?@8<5=O5BAO AB0=40@B 
T568B. 

�;O >168<0 (>?@5AA>2:8) 28B>9 ?0@K 20< ?>B@51CNBAO ?0@0 
:>==5:B>@>2 .-458 A?5F80;L=K5 :;5I8 (:@8<?5@) - $8AC=>: 3, 4 

 $8AC=>: 3 - !C<5@0F8O :>=B0:B>2 @07J5<0 RJ-45 
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#>A;54>20B5;L=>ABL 459AB289 ?@8 >168<5: 
- �::C@0B=> >1@56LB5 :>=5F :015;O @570:><, 2AB@>5==K< 2 

>168<=>9 8=AB@C<5=B. 
- %=8<8B5 A :015;O 87>;OF8N =>6><, 2AB@>5==K< 2 >168<=>9 

8=AB@C<5=B. 
- $072548B5 8 @0A?;5B8B5 ?@>2>4:8, 2K@>2=O9B5 8E 2 >48= @O4. 

"1:CA8B5 ?@>2>4:8 B0:, GB>1K 8E >AB0;>AL GCBL 1>;LH5 A0=B8<5B@0 (A<. 
?@8<5G0=85). 

- �AB02LB5 ?@>2>4=8:8 2 :>==5:B>@ RJ-45. '1548B5AL, 2A5 ;8 ?@>2>40 
?>;=>ABLN 2>H;8 2 @07J5< 8 C?5@;8AL 2 53> ?5@54=NN AB5=:C. 

- �AB02LB5 :>==5:B>@ 2 CAB@>9AB2> 4;O >168<0 :>==5:B>@0. 
- !04028B5 =0 :;5I8 B0:, GB>1K :>=B0:BK :>==5:B>@0 7060;8 

?@>2>4=8:8 2=CB@8 =53>.  
�D<@9K4A<9 
!0 $8AC=:5 5 ?>:070= =5?@028;L=K9 >168< 28B>9 ?0@K. !0 ?@8<5@5 

A;520 >AB02;5=K A;8H:>< 4;8==K5 68;K, 87-70 G53> @0AAB>O=85 >B :>==5:B>@0 
4> >?;5B:8 >AB05BAO =570I8I5==K<. &0:65 :015;L B5@O5B ?@>G=>ABL. !0 2B>@>< 
?@8<5@5 68;K A@570=K A;8H:>< :>@>B:>, >?;5B:0 2E>48B 2 :>==5:B>@ 8 4;8=0 
:>=F>2 ?@>2>4=8:>2 =5 ?>72>;O5B A>740BL 8E ?>;=>F5==K9 :>=B0:B A 
:>==5:B>@><. 

 $8AC=>: 4 - �@8<?5@ 

 $8AC=>: 5 - "H81:8 >168<0 :015;O 
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КBAFDB?P D9;G?PF4F4 

�;O ?@>25@:8 ?@028;L=>AB8 >168<0 A>548=8B5 :015;5< A5B52CN :0@BC 8 
HUB (:><<CB0B>@, A28G) 8 C1548B5AL 2 ?@028;L=>9 @01>B5 B0:>3> :015;O. 
�@C3>9 20@80=B - 8A?>;L7>20BL A?5F80;L=K9 B5AB5@ A> A25B>48>4=>9 
8=48:0F859. 

�A5 :>=B0:BK 2 @>75B:0E :0B53>@88 5 ?@>=C<5@>20=K, ?>MB><C =8:0:8E 
?@>1;5< A @072>4:>9 :015;O 2>7=8:=CBL =5 4>;6=>. 

� ?@>4065 ?@54AB02;5=> <=>65AB2> B5AB5@>2 4;O ?@>25@:8 28BKE ?0@ RJ-

45 @07=>3> C@>2=O A;>6=>AB8 8 F5=>2>3> 480?07>=0. "4=0:>, ?@8=F8? @01>BK 
8E 0=0;>38G5=. &0:, =0?@8<5@, :015;L=K9 B5AB5@ FA-7012B A>AB>8B 87 2 

DC=:F8>=0;L=KE 1;>:>2 - ?5@540BG8:0 8 ?@85<=8:0, :>B>@K5 ?>4:;NG0NBAO : 
:>=F0< :015;L=>9 ;8=88 G5@57 @07J5<K RJ-45 8;8 RJ-12. "= ?>72>;O5B 
>1=0@C68BL >1>@20==K5 ?0@K, 70:>@>G5==K5 ?0@K, ?5@5?CB0==K5 ?@>2>40 2 
>4=>9 ?0@5, ?5@5?CB0==K5 ?0@K 8 ?5@5?CB0==K5 ?@>2>40 <564C @07=K<8 
?0@0<8. &0:65 ?@81>@ ?>72>;O5B ?@>25@8BL F5;>AB=>ABL M:@0=0 :015;O. �;>:-

?5@540BG8: ?>A;54>20B5;L=> >?@0H8205B A>AB>O=85 :064>3> ?@>2>40 2 :015;5, 
0 1;>:- ?@8P<=8: 2>72@0I05B >B25B ?> =58A?>;L7C5<>9 2 :>=:@5B=K9 <><5=B 
?0@5. #>A;54>20B5;L=>5 703>@0=85 A25B>48>4>2 A83=0;878@C5B > ?@028;L=>< 
A>548=5=88. 'AB@>9AB2> ?8B05BAO >B 1 10B0@58 B8?0 "�@>=0" 9 �. 

"168< @>75B:8 :0B53>@88 5 ?>4 @07J5< RJ45. 
%B0=40@B=0O AE5<0 ?>4:;NG5=8O #� : ;>:0;L=>9 8;8 3;>10;L=>9 A5B8 

?@82545=0 =0 $8AC=:5 . 
!<FG4J<O 1.  B;9F>4 E B8A<@ 7A9;8B@ A4 8 CDB6B8B6 



12 

�;O @01>BK ?>B@51C5BAO >B25@B:0 A ?;>A:8< B>=:8< 60;><, ?> B>;I8=5, 
=5 ?@52KH0NI59 480<5B@ <54=>3> ?@>2>4=8:0 28B>9 ?0@K - $8AC=>: 9. 
&0:65 70B0;:820BL ?@>2>40 2 I5;8 @>75B:8 <>6=> =>6>< A B>=:8< ;57285<, 
=0?@8<5@, :0=F5;O@A:8< =>6><, C :>B>@>3> ;57285 2K428305BAO. 
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B@51>20=8O : >1>@C4>20=8N, B8? 8A?>;L7C5<>3> :015;O, 2>7<>6=K5 8 
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>B;8G85, =0?@8<5@, >B H8==>9 B>?>;>388). "4=8 87 =8E >1O70B5;L=> 
?>;CG0NB 8=D>@<0F8N >B :><?LNB5@0, :>B>@K9 2545B ?5@540GC 2 MB>B 
<><5=B, @0=LH5, 0 4@C385 3 ?>765. �<5==> =0 MB>9 >A>15==>AB8 
B>?>;>388 8 AB@>OBAO <5B>4K C?@02;5=8O >1<5=>< ?> A5B8, A?5F80;L=> 
@0AAG8B0==K5 =0 «:>;LF>». � MB8E <5B>40E ?@02> =0 A;54CNICN 
?5@540GC (8;8, :0: 5I5 3>2>@OB, =0 70E20B0 A5B8) ?5@5E>48B 
?>A;54>20B5;L=> : A;54CNI5<C ?> :@C3C :><?LNB5@C. 
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#>4:;NG5=85 =>2KE 01>=5=B>2 2 «:>;LF>» >1KG=> A>2A5< 
1571>;57=5==>, E>BO 8 B@51C5B >1O70B5;L=>9 >AB0=>2:8 @01>BK 2A59 A5B8 
=0 2@5<O ?>4:;NG5=8O. �0: 8 2 A;CG05 B>?>;>388 «H8=0», <0:A8<0;L=>5 
:>;8G5AB2> 01>=5=B>2 2 :8;L:5 <>65B 1KBL 4>AB0B>G=> 1>;LH0O (4> 
BKAOG8 8 1>;LH5). �>;LF520O B>?>;>38O >1KG=> O2;O5BAO A0<>9 AB>9:>9 : 
?5@53@C7:0<, >=0 >15A?5G8205B C25@5==CN @01>BC A A0<8<8 1>;LH8<8 
?>B>:0<8 ?5@540==>9 ?> A5B8 8=D>@<0F88, ?>B><C GB> 2 =59, :0: 
?@028;>, =5B :>=D;8:B>2 (2 >B;8G85 >B H8=K), 0 B0:65 >BACBAB2C5B 
F5=B@0;L=K9 01>=5=B (2 >B;8G85 >B 72574K). 

� :>;LF5, 2 >B;8G85 >B 4@C38E B>?>;>389 (725740, H8=0), =5 
8A?>;L7C5BAO :>=:C@5=B=K9 <5B>4 ?>AK;:8 40==KE, :><?LNB5@>2 A5B8 
?>;CG05B 40==K5 >B AB>OI53> ?@54K4CI8< 2 A?8A:5 04@5A0B>2 8 
?5@5=0?@02;O5B 8E 40;55, 5A;8 >=8 04@5A>20=K =5 5<C. %?8A>: 04@5A0B>2 
35=5@8@C5BAO :><?LNB5@><, O2;ONI8<AO 35=5@0B>@>< <0@:5@0. %5B52>9 
<>4C;L 35=5@8@C5B <0@:5@=K9 A83=0; (>1KG=> ?>@O4:0 2-10 109B 2> 
871560=85 70BCE0=8O) 8 ?5@5405B 53> A;54CNI59 A8AB5<5 (8=>340 ?> 
2>7@0AB0=8N MAC-04@5A0). %;54CNI0O A8AB5<0, ?@8=O2 A83=0;, =5 
0=0;878@C5B 53>, 0 ?@>AB> ?5@5405B 40;LH5. -B> B0: =07K205<K9 =C;52>9 
F8:;. 

�;O CAB@0=5=8O =54>AB0B:>2 8A?>;L7C5BAO B>?>;>38O 42>9=>5 
:>;LF>. �2>9=>5 :>;LF>3 MB0 A5BL ?>AB@>5==0O =0 42CE>?B>2>;>:>==KE 
:>;LF0E, A>548=ONI8E :><?LNB5@K A 42C<O A5B52K<8 :0@B0<8 :>;LF52>9 
B>?>;>3859. �;O ?>2KH5=8O >B:07>CAB>9G82>AB8, A5BL AB@>8BAO =0 
>?B>2>;>:>==KE :>;LF0E >1@07CNI8E >A=>2=>9 8 @575@2=K9 ?CBL 4;O 
?5@540G8 40==KE. #5@2>5 :>;LF> 8A?>;L7C5BAO 4;O ?5@540G8 40==KE, 0 
2B>@>5 =5 8A?>;L7C5BAO. #@8 2KE>45 87 AB@>O 1-3> :>;LF0 >=> 
>1J548=O5BAO A> 2-< 8 A5BL ?@>4>;605B DC=:F8>=8@>20BL. �0==K5 ?@8 
MB>< ?> ?5@2><C :>;LFC ?5@540NBAO 2 >4=>< =0?@02;5=88, 0 ?> 2B>@><C 2 
>1@0B=><. 

�>AB>8=AB20 
 #@>AB>B0 CAB0=>2:8; 
 #@0:B8G5A:8 ?>;=>5 >BACBAB285 4>?>;=8B5;L=>3> >1>@C4>20=8O; 
 �>7<>6=>ABL CAB>9G82>9 @01>BK 157 ACI5AB25==>3> ?045=8O A:>@>AB8 

?5@540G8 40==KE ?@8 8=B5=A82=>9 703@C7:5 A5B8, ?>A:>;L:C 
8A?>;L7>20=85 <0@:5@0 8A:;NG05B 2>7<>6=>ABL 2>7=8:=>25=8O :>;;8789. 

�98BEF4F>< 
 �KE>4 87 AB@>O >4=>9 @01>G59 AB0=F88, 8 4@C385 =5?>;04:8 (>1@K2 

:015;O), >B@060NBAO =0 @01>B>A?>A>1=>AB8 2A59 A5B8; 
 %;>6=>ABL :>=D83C@8@>20=8O 8 =0AB@>9:8; 
 %;>6=>ABL ?>8A:0 =58A?@02=>AB59. 

!081>;55 H8@>:>5 ?@8<5=5=85 ?>;CG8;0 2 >?B>2>;>:>==KE A5BOE. 
�A?>;L7C5BAO 2 AB0=40@B0E FDDI, Token ring. 
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�B?ABE6O;A4O FBCB?B7<O A>>B25BAB2C5B A5B8, 2 :>B>@>9 :064K9 :><?LNB5@ 
A5B8 A2O70= A> 2A5<8 >AB0;L=K<8. !5A<>B@O =0 ;>38G5A:CN ?@>AB>BC, MB>B 
20@80=B >:07K205BAO 3@><>74:8< 8 =5MDD5:B82=K<. �59AB28B5;L=>, :064K9 
:><?LNB5@ 2 A5B8 4>;65= 8<5BL 1>;LH>5 :>;8G5AB2> :><<C=8:0F8>==KE 
?>@B>2, 4>AB0B>G=>5 4;O A2O78 A :064K< 87 >AB0;L=KE :><?LNB5@>2 A5B8. �;O 
:064>9 ?0@K :><?LNB5@>2 4>;6=0 1KBL 2K45;5=0 >B45;L=0O M;5:B@8G5A:0O 
;8=8O A2O78. #>;=>A2O7=K5 B>?>;>388 ?@8<5=ONBAO @54:>. +0I5 MB>B 284 
B>?>;>388 8A?>;L7C5BAO 2 <=>3><0H8==KE :><?;5:A0E 8;8 3;>10;L=KE A5BOE 
?@8 =51>;LH>< :>;8G5AB25 :><?LNB5@>2 8;8 <0@H@CB870B>@>2 (@8A. 4) 

 
$8A 4. 
!0 ?@0:B8:5 =5@54:> 8A?>;L7CNB 8 :><18=0F88 107>2>9 B>?>;>388, => 
1>;LH8=AB2> A5B59 >@85=B8@>20==K5 8<5==> =0 MB8E B@8. $0AA<>B@8< B5?5@L 
:>@>B:> >A>15==>AB8 ?5@5G8A;5==>9 A5B52>9 B>?>;>388. 
#@0:B8G5A:0O G0ABL 

�484A<9 
1. %>740BL AE5<C A>548=5=8O :><?LNB5@=>9 A5B8 A>3;0A=> A2>5<C 7040=8N. 
2. "?8A0BL ?>AB@>5==CN B>?>;>38N. 
3. "B25B8BL =0 2>?@>AK 

4. �K2>4. 
#@8<5@ %5@25@ 6 :>;LF>, #� 15 725740. 

 
�0@80=BK 7040=89: 
№ !9D69D �К "BCB?B7<O 

!9D69D �К 

1 4 6 "1I0O H8=0 �>;LF> 
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2 3 7 �25740 �25740 

3 4 5 �25740 #>;=>A2O7=0O 

4 6 5 �25740 "1I0O H8=0 

5 3 7 �>;LF> �25740 

6 6 3 �25740 �>;LF> 

7 4 11 "1I0O H8=0 �>;LF> 

8 5 4 �>;LF> #>;=>A2O7=0O 

9 6 5 �25740 �25740 

10 7 4 "1I0O H8=0 #>;=>A2O7=0O 

11 5 6 �25740 �>;LF> 

12 8 4 �25740 #>;=>A2O7=0O 

13 3 7 "1I0O H8=0 "1I0O H8=0 

14 6 6 "1I0O H8=0 �>;LF> 

15 5 5 #>;=>A2O7=0O �25740 

16 4 7 #>;=>A2O7=0O "1I0O H8=0 

17 5 6 #>;=>A2O7=0O �>;LF> 

18 7 3 "1I0O H8=0 �25740 

19 8 4 �>;LF> �>;LF> 

20 5 6 #>;=>A2O7=0O #>;=>A2O7=0O 

21 8 5 "1I0O H8=0 �25740 

22 6 4 �>;LF> #>;=>A2O7=0O 

23 5 5 �25740 #>;=>A2O7=0O 

24 4 6 �25740 �25740 

25 5 6 "1I0O H8=0 �>;LF> 

26 8 5 �25740 #>;=>A2O7=0O 

27 5 7 "1I0O H8=0 �>;LF> 

28 8 4 "1I0O H8=0 #>;=>A2O7=0O 

29 5 7 #>;=>A2O7=0O �>;LF> 
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30 3 8 �>;LF> "1I0O H8=0 
1. +B> B0:>5 B>?>;>38O A5B8? 
2. #5@5G8A;8B5 2A5 B>?>;>388. 
3. �>AB>8=AB20 8 =54>AB0B:8 B>?>;>389? 

4. #@8<5@ ?@8<5=5=8O B>?>;>388 2 A5BOE? 
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�D4>F<K9E>4O D45BF4 № 5 

КB@@GF4J<O, @4DLDGF<;4J<O 

Ц9?P: �7CG8BL <0@H@CB870F8N 8 :><<CB0F8N. 

КB@@GF4J<O O2;O5BAO =5>1E>48<K< M;5<5=B>< A2O78 C7;>2 <564C 

A>1>9, GB> ?>72>;O5B A>:@0B8BL :>;8G5AB2> =5>1E>48<KE ;8=89 A2O78 8 

?>2KA8BL 703@C7:C :0=0;>2 A2O78. #@0:B8G5A:8 =52>7<>6=> ?@54>AB028BL 

:064>9 ?0@5 C7;>2 2K45;5==CN ;8=8N A2O78, ?>B><C 2 A5BOE 2A5340 

?@8<5=O5BAO B>B 8;8 4@C3>9 ECBEB5 >B@@GF4J<< 45BA9AFB6, :>B>@0O 

8A?>;L7C5B ACI5AB2CNI85 ;8=88 A2O78 4;O ?5@540G8 40==KE @07=KE C7;>2. 

!CBEB5O >B@@GF4J<< E9F9=, =07K20NBAO A5B8, 2 :>B>@KE A2O7L <564C 
C7;0<8 CAB0=02;8205BAO B>;L:> ?> 70?@>AC. �1>=5=BK A>548=ONBAO A 

:><<CB0B>@0<8 2K45;5==K<8 (8=48284C0;L=K<8) ;8=8O<8 A2O78. �8=88 

A2O78, :>B>@K5 A>548=ONB :><<CB0B>@K, 8A?>;L7CNBAO 01>=5=B0<8 A>2<5AB=>. 

КB@@GF4J<O <>65B >ACI5AB2;OBLAO 2 42CE @568<0E: 48=0<8G5A:8 8 

AB0B8G5A:8. � ?5@2>< A;CG05 :><<CB0F8O 2K?>;=O5BAO =0 2@5<O A50=A0 A2O78 

(>1KG=> >B A5:C=4 4> G0A>2) ?> 8=8F80B825 >4=>3> 87 C7;>2, 0 ?> >:>=G0=88 

A50=A0 A2O7L @07@K205BAO. �> 2B>@>< A;CG05 :><<CB0F8O 2K?>;=O5BAO 

>1A;C6820NI8< ?5@A>=0;>< A5B8 =0 7=0G8B5;L=> 1>;LH5 4;8B5;L=K9 ?5@8>4 

2@5<5=8 (=5A:>;L:> <5AOF52 8;8 ;5B) 8 =5 <>65B 1KBL 87<5=5=0 ?> 8=8F80B825 

?>;L7>20B5;59. &0:85 :0=0;K =07K20NBAO 6O89?9AAO@< (dedicated) 8;8 

4D9A8B64AAO@< (leased). 

Д69 7DGCCO ECBEB5B6 >B@@GF4J<<: :><<CB0F8O :0=0;>2 

(circuitswitching) < :><<CB0F8O A ?@><56CB>G=K< E@0=5=85< (store-and-

forward). ВFBD4O 7DGCC4 EBEFB<F <; 86GI ECBEB5B6: :><<CB0F88 A>>1I5=89 

(messageswitching) < :><<CB0F88 ?0:5B>2 (packetswitching). 

#@8 >B@@GF4J<< >4A4?B6 <564C C7;0<8, :>B>@K< =5>1E>48<> 

CAB0=>28BL A2O7L 4@C3 A 4@C3><, >15A?5G8205BAO >@30=870F8O =5?@5@K2=>3> 

A>AB02;5==>3> :0=0;0, :>B>@K9 A>AB>8B 87 ?>A;54>20B5;L=> A>548=5==KE 

>B45;L=KE :0=0;>2 <564C C7;0<8. "B45;L=K5 :0=0;K A>548=ONBAO <564C 

A>1>9 :><<CB8@CNI8< >1>@C4>20=85< (:><<CB0B>@0<8). #5@54 ?5@540G59 

40==KE =5>1E>48<> 2K?>;=8BL ?@>F54C@C CAB0=>2;5=8O A>548=5=8O, 2 

?@>F5AA5 :>B>@>9 A>7405BAO A>AB02;5==K9 :0=0;. 
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#>4 >B@@GF4J<9= EBB5M9A<= ?>=8<05BAO ?5@540G0 548=>3> 1;>:0 

40==KE <564C C7;0<8 A5B8 87 2@5<5==K9 1CD5@870F85N MB>3> 1;>:0 :064K< 

87 B@0=78B=KE C7;>2. %>>1I5=8O< <>65B 1KBL B5:AB>2K9 D09;, D09; A 

3@0D8G5A:8< 87>1@065=85<, M;5:B@>==>5 ?8AL<> - A>>1I5=85 8<55B 

?@>872>;L=K9 @07<5@, >1CA;>2;5==K9 8A:;NG8B5;L=> 53> A>45@60=85<, 0 =5 

B5<8 8;8 4@C38<8 B5E=>;>38G5A:8<8 @0AAC645=8O<8. 

#@8 >B@@GF4J<< C4>9FB6 2A5 ?5@540=K ?>;L7>20B5;5< 40==K5 

@071820NBAO ?5@540B>G=K< C7;>< =0 =51>;LH85 (4> =5A:>;L:8E :8;>109B) 

G0AB8 - C4>9FO (packet). �064K9 ?0:5B >A=0I05BAO 703;0285<, 2 :>B>@>< 

C:07K205BAO, :0: <8=8<C<, 04@5A C7;0- ?>;CG0B5;O 8 =><5@ ?0:5B0. #5@540G0 

?0:5B>2 ?> A5B8 ?@>8AE>48B =57028A8<> >48= >B >4=>3>. �><<CB0B>@K B0:>9 

A5B8 8<5NB 2=CB@5==NN 1CD5@=CN ?0<OBL 4;O 2@5<5==>3> E@0=5=8O ?0:5B>2, 

GB> ?>72>;O5B A3;06820BL ?C;LA0F88 B@0DH0 =0 ;8=8OE A2O78 <564C 

:><<CB0B>@0<8. #0:5BK 8=>340 =07K20NB 89=F47D4@4@< (datagram), 0 @568< 

8=48284C0;L=>9 :><<CB0F88 ?0:5B>2 - 89=F47D4@A<@ @568<><. 

!9FP E >B@@GF4J<9= C4>9FB6 70<54;O5B ?@>F5AA 2708<>459AB28O :064>9 

:>=:@5B=>9 ?0@K C7;>2, ?>A:>;L:C 8E ?0:5BK <>3CB >6840BL 2 :><<CB0B>@0E, 

?>:0 ?5@5404CBAO 4@C385 ?0:5BK. "4=0:> >1I0O MDD5:B82=>ABL (>1J5< 

?5@540==KE 40==KE 2 548=8FC 2@5<5=8) ?@8 :><<CB0F88 ?0:5B>2 1C45B 2KH5, 

G5< ?@8 :><<CB0F88 :0=0;>2. -B> A2O70=> A B5<, GB> B@0DD8: :064>3> 

>B45;L=>3> 01>=5=B0 =>A8B ?C;LA8@CNI89 E0@0:B5@, 0 ?C;LA0F88 @07=KE 

01>=5=B>2, 2 A>>B25BAB288 A 70:>=>< 1>;LH8E G8A5;, @0A?@545;ONBAO 2> 

2@5<5=8, C25;8G820O @02=><5@=>ABL =03@C7:8 =0 A5BL. 

�4DLDGF<;4FBDB@, 8;8 L?N;B@, =07K205BAO C75; A5B8 A =5A:>;L:8<8 
IP- 8=B5@D59A0<8 (A>45@60I8<8 A2>9 MAC-04@5A 8 IP-04@5A), ?>4:;NG5==K<8 

: @07=K< IP- A5BO<, >ACI5AB2;ONI89 =0 >A=>25 @5H5=8O 7040G8 

<0@H@CB870F88 ?5@5=0?@02;5=85 459B03@0<< 87 >4=>9 A5B8 2 4@C3CN 4;O 

4>AB02:8 >B >B?@028B5;O : ?>;CG0B5;N. 

�4DLDGF<;4FBDO ?@54AB02;ONB A>1>9 ;81> A?5F80;878@>20==K5 

2KG8A;8B5;L=K5 <0H8=K, ;81> :><?LNB5@K A =5A:>;L:8<8 IP-8=B5@D59A0<8, 

@01>B0 :>B>@KE C?@02;O5BAO A?5F80;L=K< ?@>3@0<<=K< >15A?5G5=85<. 
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 0@H@CB870F8O A;C68B 4;O ?@85<0 ?0:5B0 >B >4=>3> CAB@>9AB20 8 

?5@540G8 53> ?> A5B8 4@C3><C CAB@>9AB2C G5@57 4@C385 A5B8. �A;8 2 A5B8 =5B 

<0@H@CB870B>@>2, B> =5 ?>445@68205BAO <0@H@CB870F8O.  0@H@CB870B>@K 

=0?@02;ONB (?5@5=0?@02;ONB) B@0D8: 2> 2A5 A5B8, A>AB02;ONI85 

>1J548=5==CN A5BL. 

�;O <0@H@CB870F88 ?0:5B0 <0@H@CB870B>@ 4>;65= 2;045BL A;54CNI59 

8=D>@<0F859: 

- �4@5A =07=0G5=8O 

- %>A54=89 <0@H@CB870B>@, >B :>B>@>3> >= <>65B C7=0BL >1 

C40;5==KE A5BOE 

- �>ABC?=K5 ?CB8 :> 2A5< C40;5==K< A5BO< 

- !08;CGH89 ?CBL : :064>9 C40;5==>9 A5B8 

-  5B>4K >1A;C6820=8O 8 ?@>25@:8 8=D>@<0F88 > 

<0@H@CB870F88 

 0@H@CB870B>@ C7=05B >1 C40;5==KE A5BOE >B A>A54=8E <0@H@CB870B>@>2 

8;8 >B 

A5B52>3> 04<8=8AB@0B>@0. �0B5< <0@H@CB870B>@ AB@>8B B01;8FC 

<0@H@CB870F88, :>B>@0O >?8AK205B, :0: =09B8 C40;5==K5 A5B8. 

�A;8 A5BL ?>4:;NG5=0 =5?>A@54AB25==> : <0@H@CB870B>@C, >= C65 7=05B, 

:0: =0?@028BL ?0:5B 2 MBC A5BL. �A;8 65 A5BL =5 ?>4:;NG5=0 =0?@O<CN, 

<0@H@CB870B>@ 4>;65= C7=0BL (87CG8BL) ?CB8 4>ABC?0 : C40;5==>9 A5B8 A 

?><>ILN AB0B8G5A:>9 <0@H@CB870F88 (22>4 04<8=8AB@0B>@>< 2@CG=CN 

<5AB>?>;>65=8O 2A5E A5B59 2 B01;8FC <0@H@CB870F88) 8;8 A ?><>ILN 

48=0<8G5A:>9 <0@H@CB870F88. 

�8=0<8G5A:0O <0@H@CB870F8O 4 MB> ?@>F5AA ?@>B>:>;0 <0@H@CB870F88, 

>?@545;ONI89 2708<>459AB285 CAB@>9AB20 A A>A54=8<8 <0@H@CB870B>@0<8. 

 0@H@CB870B>@ 1C45B >1=>2;OBL A2545=8O > :064>9 87CG5==>9 8< A5B8. �A;8 2 

A5B8 ?@>87>945B 87<5=5=85, ?@>B>:>; 48=0<8G5A:>9 <0@H@CB870F88 

02B><0B8G5A:8 8=D>@<8@C5B >1 87<5=5=88 2A5 <0@H@CB870B>@K. �A;8 65 

8A?>;L7C5BAO AB0B8G5A:0O <0@H@CB870F8O, >1=>28BL B01;8FK <0@H@CB870F88 

=0 2A5E CAB@>9AB20E ?@845BAO A8AB5<=><C 04<8=8AB@0B>@C. 
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&01;8FK <0@H@CB870F88 

� AB5:5 TCP/IP <0@H@CB870B>@K 8 :>=5G=K5 C7;K ?@8=8<0NB @5H5=8O > 

B><, :><C ?5@54020BL ?0:5B 4;O 53> CA?5H=>9 4>AB02:8 C7;C =07=0G5=8O, =0 

>A=>20=88 B0: =07K205<KE B01;8F <0@H@CB870F88 (routing tables). 

&01;8F0 ?@54AB02;O5B A>1>9 B8?8G=K9 ?@8<5@ B01;8FK <0@H@CB>2, 

8A?>;L7CNI59 IP-04@5A0 A5B59, 4;O A5B8, ?@54AB02;5==>9 =0 @8AC=:5. 

&01;8F0 <0@H@CB870F88 4;O Router 2. 

 

 

 

� B01;8F5 ?@54AB02;5=0 B01;8F0 <0@H@CB870F88 <=>3><0@H@CB=0O, B0: 

:0: A>45@68BAO 420 <0@H@CB0 4> A5B8 116.0.0.0. � A;CG05 ?>AB@>5=8O 

%5B52
>9 04@5A 

 0A
:0 A5B8 

�4@5
A H;N70 

8=B5
@D59A 

 5B
@8:0 

129.

13.0.0 

255.

255.0.0 

- 129.

13.0.1 

?>4:
;NG5= 

198 

21.17.0 

255.2 

5 5.255.0 

■ 193.

21.17.6 

?>4:
;NG5= 

213.3

4,12.0 

255,2

55-255 0 

198.2

1.17.1 

198.

21.17.6 

1 

56.0

.0.0 

255.

0.0.0 

198.2

1.17.7 

193.

21.17.6 

1 

116.

0-0-0 

255-

00 0 

196.2

1,17.7 

198.

21.17.6 

2 

116.

0.0.0 

255.

0.0.0 

198.2

1.17.1 

198.

21.17.6 

2 

0.0.

0.0 

0.0.

0.0 

193.2

1.17.7 

193.

21.17.6 

- 
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>4=><0@H@CB=>9 B01;8FK <0@H@CB870F88, =5>1E>48<> C:07K20BL B>;L:> >48= 

?CBL 4> A5B8 116.0.0.0 ?> =08<5=LH5<C 7=0G5=8N <5B@8:8. 

�0: =5B@C4=> 2845BL, 2 B01;8F5 >?@545;5=> =5A:>;L:> <0@H@CB>2 A 

@07=K<8 ?0@0<5B@0<8. +8B0BL :064CN B0:CN 70?8AL 2 B01;8F5 <0@H@CB870F88 

=C6=> A;54CNI8< >1@07><: 

+B>1K 4>AB028BL ?0:5B 2 A5BL A 04@5A>< 87 ?>;O %5B52>9 04@5A 8 <0A:>9 

87 ?>;O  0A:0 A5B8, =C6=> A 8=B5@D59A0 A IP-04@5A>< 87 ?>;O �=B5@D59A 

?>A;0BL ?0:5B ?> IP- 04@5AC 87 ?>;O �4@5A H;N70, 0 «AB>8<>ABL» B0:>9 

4>AB02:8 1C45B @02=0 G8A;C 87 ?>;O  5B@8:0. 

� MB>9 B01;8F5 2 AB>;1F5 "�4@5A A5B8 =07=0G5=8O" C:07K20NBAO 04@5A0 

2A5E A5B59, :>B>@K< 40==K9 <0@H@CB870B>@ <>65B ?5@54020BL ?0:5BK. � AB5:5 

TCP/IP ?@8=OB B0: =07K205<K9 >4=>H03>2K9 ?>4E>4 : >?B8<870F88 <0@H@CB0 

?@>42865=8O ?0:5B0 (next- hop routing) - :064K9 <0@H@CB870B>@ 8 :>=5G=K9 

C75; ?@8=8<05B CG0AB85 2 2K1>@5 B>;L:> >4=>3> H030 ?5@540G8 ?0:5B0. 

#>MB><C 2 :064>9 AB@>:5 B01;8FK <0@H@CB870F88 C:07K205BAO =5 25AL 

<0@H@CB 2 2845 ?>A;54>20B5;L=>AB8 IP-04@5A>2 <0@H@CB870B>@>2, G5@57 

:>B>@K5 4>;65= ?@>9B8 ?0:5B, 0 B>;L:> >48= IP-04@5A - 04@5A A;54CNI53> 

<0@H@CB870B>@0, :>B>@><C =C6=> ?5@540BL ?0:5B. �<5AB5 A ?0:5B>< 

A;54CNI5<C <0@H@CB870B>@C ?5@5405BAO >B25BAB25==>ABL 70 2K1>@ 

A;54CNI53> H030 <0@H@CB870F88. "4=>H03>2K9 ?>4E>4 : <0@H@CB870F88 

>7=0G05B @0A?@545;5==>5 @5H5=85 7040G8 2K1>@0 <0@H@CB0. -B> A=8<05B 

>3@0=8G5=85 =0 <0:A8<0;L=>5 :>;8G5AB2> B@0=78B=KE <0@H@CB870B>@>2 =0 

?CB8 ?0:5B0. 

�;O >B?@02:8 ?0:5B0 A;54CNI5<C <0@H@CB870B>@C B@51C5BAO 7=0=85 53> 

;>:0;L=>3> 04@5A0, => 2 AB5:5 TCP/IP 2 B01;8F0E <0@H@CB870F88 ?@8=OB> 

8A?>;L7>20=85 B>;L:> IP-04@5A>2 4;O A>E@0=5=8O 8E C=825@A0;L=>3> D>@<0B0, 

=5 7028AOI53> >B B8?0 A5B59, 2E>4OI8E 2 8=B5@A5BL. �;O =0E>645=8O 

;>:0;L=>3> 04@5A0 ?> 8725AB=><C IP- 04@5AC =5>1E>48<> 2>A?>;L7>20BLAO 

?@>B>:>;>< ARP. 

�>?@>AK 4;O :>=B@>;O. 

1) +5< <0@H@CB870F8O >B;8G05BAO >B :><<CB0F88? 

2) �K2548B5 8 2AB02LB5 2 >BG5B B01;8FC <0@H@CB870F88 =0 20H5< #�. 
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3) � :0:8E A;CG0OE 2 A5B8 =5>1E>48<> 8A?>;L7>20BL <0@H@CB870B>@? 
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�D4>F<K9E>4O D45BF4 № 6 

�;GK9A<9 A4EFDB9> Ethernet < ECBEB5B6 4A4?<;4 FD4H<>4 A4 E9F96OI 

<AF9DH9=E4I 6 �! Windows 

Ц9?P: "7=0:><8BLAO A =0AB@>9:0<8 A5B52>9 ?;0BK 8 2AB@>5==K<8 
8=AB@C<5=B0;L=K<8 A@54AB20<8 "% MS Windows 0=0;870 B@0D8:0 =0 A5B52KE 
8=B5@D59A0E. 

  

2. "9BD9F<K9E><9 E6989A<O 

#@028;L=0O =0AB@>9:0 A5B52>9 ?;0BK ?>72>;O5B =5 B>;L:> >15A?5G8BL 
A>548=5=85 A A5BL, => C;CGH8BL ?@>872>48B5;L=>ABL A5B52>3> ?>4:;NG5=8O 8 
?>;CG8BL =5>1E>48<>5 :0G5AB2> A5@28A0 ?@54>AB02;O5<>9 ;>:0;L=>9 A5BLN. 

�;O ?@>A<>B@0 A>AB>O=8O 2708<>459AB28O :><?LNB5@0 A ;>:0;L=>9 A5BLN 

@07;8G=K5 @07@01>BG8:8 >?5@0F8>==KE A8AB5< ?@54AB02;ONB A@54AB20 
4803=>AB8:. 

%@54AB20 4803=>AB8:8 <>3CB 1KBL 3@0D8G5A:8<8 8;8 8A?>;L7>20BL 
:><0=4=CN AB@>:C (B0: =07K205<K9 CLI 4 Command lininterface). �803=>AB8:0 
A ?><>ILN CLI ?>72>;O5B A>74020BL A:@8?BK 8;8 ?@>3@0<<K 4;O 2:;NG5=8O 8E 
2 ?@8;>65=8O 70=8<0NI85AO <>=8B>@8=3>< 8;8 0=0;87>< A5B8 2 F5;><. 

� 40==>9 @01>B5 =5>1E>48<K A;54CNI85 ?>=OB8O: 
  !>D<CF (script) 4 =51>;LH0O ?@>3@0<<0 4;O 2K?>;=5=8O A@54AB20<8 

>?5@0F8>==>9 A8AB5<K 8 4;O @0AH8@5=8O 55 2>7<>6=>AB59 

  Loopback (>1@0B=0O, 2>72@0B=0O ?5B;O) &8? 4803=>AB8G5A:>3> 
8=B5@D59A0, ?@8 :>B>@>< A83=0; 2>72@0I05BAO ?5@540NI5<C CAB@>9AB2C, 
?@>94O ?> :><<C=8:0F8>==><C :0=0;C 2 >1>8E =0?@02;5=8OE. 

  GUI 4 (Graphical User Interface) 3@0D8G5A:89 ?>;L7>20B5;LA:89 
8=B5@D59A 

 CLI  4 (Command Line Interface) �=B5@D59A :><0=4=>9 AB@>:8, 2 
:>B>@>< 8=AB@C:F88 :><?LNB5@C 40NBAO B>;L:> ?CBP< 22>40 A :;0280BC@K 
B5:AB>2KE AB@>: (:><0=4). &0:65 8725AB5= ?>4 =0720=85< :>=A>;L. 

  MMC (Microsoft Management Console) -A@54AB2> 4;O A>740=8O, 
A>E@0=5=8O 8 >B:@KB8O A@54AB2 04<8=8AB@8@>20=8O (=07K205<KE :>=A>;O<8 
MMC), :>B>@K5 C?@02;ONB >1>@C4>20=85<, ?@>3@0<<=K<8 8 A5B52K<8 
:><?>=5=B0<8 >?5@0F8>==>9 A8AB5<K Windows. 

  

3. �BDO8B> 6OCB?A9A<O D45BFO 

�;O 2K?>;=5=8O ;01>@0B>@=>9 @01>BK 4>AB0B>G=> >4=>3> :><?LNB5@0 157 
?>4:;NG5=8O : :0:>9-;81> A5B8. 

3.1. �C<E4A<9 E6B=EF6 E9F96B= C?4FO. 
�K?>;=8BL 2 A;54CNI59 ?>A;54>20B5;L=>AB8 4>ABC? : =0AB@>9:0< 

A5B52>9 ?;0BK: 
#CA: 4 ?0=5;L C?@02;5=8O 4 ?>4:;NG5=85 : ;>:0;L=>9 A5B8 (A5B52K5 

?>4:;NG5=8O) 3 2K7>2 :>=B5:AB=>3> <5=N- A2>9AB20- =0AB@>8BL. 
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%>E@0=8BL 2 >BG5B 2A5 A2>9AB20 A5B52>9  8=B5@D59A0 2845 B01;8FK 1: 
<!0720=85 A5B52>9 ?;0BK> 

     %2>9AB2> 

'AB0=>2;5==>5 
7=0G5=85 �>7<>6=K5 7=0G5=85 

%:>@>ABL 8 
4C?;5:A 

�2B>A>3;0A>20
=85 

"B 10 18B/A 4C?;5:A&4> 
100 18B/A ?>;C4C?;5:A 

Wake Up 

Capabilities Magic 

packet 

  

None, 

  

Wake Up Frame, Both, 

  

  

3.2. �7CG8BL 2>7<>6=>ABL :>=A>;8 C?@02;5=8O   % ?> 2AB@>5==>9 
A?@02:5 (�>=A>;L 4 459AB28O 3 A?@02:0). �@0B:> >B@078BL ?>;CG5==K5 
A2545=8O 2 >BG5B5. 

  

3.3. !0AB@>9:0  :>=A>;8 "% MS Windows 4;O 0=0;870 B@0D8:0 A5B52>3> 
8=B5@D59A0. 

#0=5;L C?@02;5=8O 3 �4<8=8AB@8@>20=85 3 #@>872>48B5;L=>ABL 4 

:>=B5:AB=>5 <5=N 3 4>1028BL AG5BG8:8 4 >1J5:B 4  A5B52>9 8=B5@D59A 4 

4>1028BL AG5BG8:8: «>B?@02;5=> 109B/A5:», «?>;CG5=> 109B/A5:». � A2>9AB20E 
3@0D8:0 C:070BL 480?07>= 25@B8:0;L=>9  H:0;K =5. �K25AB8 703>;>2>:  =04 
48=0<8G5A:8< 3@0D8:><- «%5B52>9 B@0D8:». 

  

3.4. � >:=5 :><0=4=>3> ?@>F5AA>@0 2K?>;=8BL :><0=4C: 
ping -l 10000 127.0.0.1 -t            (�KE>4 3 ctrl+c) 

  

� B5G5=88 ~1 <8=CBK A=OBL AB0B8AB8:C, ?@>0=0;878@>20BL, A45;0BL 
2K2>4.  � >BG5B 2AB028BL D>@<0B >B:;8:0. 

  

3.5. � >:=5 :><0=4=>3> ?@>F5AA>@0 2K?>;=8BL :><0=4C: 
ping -l 65500 127.0.0.1 -t 

� B5G5=88 ~1 <8=CBK A=OBL AB0B8AB8:C, ?@>0=0;878@>20BL A45;0BL 2K2>4. 
� >BG5B 2AB028BL D>@<0B >B:;8:0. 

  

�0==K5 ?@>F54C@K ?>72>;ONB @0AA<>B@5BL A:>@55 :0G5AB25==>5 
A>AB>O=85 AB0B8AB8:8 8=B5@D59A0, G5< :>;8G5AB25==>5. 

-B> A2O70=> A B5<, GB> ping >B?@02;O5B 1 ?0:5B/A5:, 0 AB0B8AB8:0 
A>18@05BAO 70 A5:C=4C. &.> AB0B8AB8:0 >B>1@0605B A@54=NN 70 A5:C=4C 
25;8G8=C, 0 =5 B5:CICN. 

  

3.6. "?@545;5=85 @07<5@0  ICMP-?0:5B>2. 
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#>4>1@0BL 7=0G5=85 4;8=K ?0:5B>2, GB>1K =5 1K;> A>>1I5=89 >H81:0E 
?0:5B>2.  �;O MB>3> 2 B5:AB>2>< @540:B>@5 A>740BL :><0=4=K9 D09; proba.bat 
A;54CNI53> A>45@60=8O: 

@echo off 

for /L %%i in (1000#,100#,100000#) do ( 

for /F «usebackq delims=< tokens=2» %%a IN ( 
`ping -l %%i 127.0.0.1 -n 1`) DO @echo $07<5@1CD5@0 
>B?@02:8=%%i&&�@5<O >B:;8:0=%%a) 
  

� >BG5B5 40BL >1JOA=5=8O >AB0=>2:8 :><0=4K ping 8 ?@8 :0:>9 25;8G8=5. 
  

#>4>1@0BL 7=0G5=85 4;8=K ?0:5B>2, GB>1K =5 1K;> A>>1I5=89  >H81:0E 
?@8 D@03<5=B0F88 ?0:5B>2. 

� B5:AB>2>< @540:B>@5 A>740BL :><0=4=K9  D09; proba_2.bat A;54CNI53> 
A>45@60=8O: 

@echo off 

for /L %%i in (1000#,1#,10000#) do ( 

for /F «skip=2 usebackq delims=< tokens=2» %%a IN ( 

`ping -f -l %%i 127.0.0.1 -n 1`) DO @echo $07<5@1CD5@0 
>B?@02:8=%%i&&�@5<O >B:;8:0=%%a) 
  

� >BG5B5 40BL >1JOA=5=8O >AB0=>2:8 :><0=4K ping  8 ?@8 :0:>9 25;8G8=5. 
  

3.7. #@>A<>B@ AB0B8AB8:8 Ethernet 8=B5@D59A0 8 ?@>B>:>;>2 IP AB5:0. 
$01>B0 8 >D>@<;5=85 >BG5B0 2 2845 B01;8FK 2 : 
"?8A0=85 459AB289 �><0=4K 

#@>A<>B@5BL MAC-04@5A0 
Ethernet getmac 

C ?><>ILN CB8;8B A>1@0BL 
AB0B8AB8:C Ethernet 8=B5@D59A0 8 
?@>B>:>;>2 AB5:0 IP netstat 

"7=0:><;5=85 A :><0=40<8 netstat 3s 3p ICMP l 

  netstat 3s 3p UDP  l 

  netstat 3s 3p TCP  l 

� >BG5B5 >?8A0BL 8<5NICNAO AB0B8AB8:C.  
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�D4>F<K9E>4O D45BF4 № 7 

�B89?P OSI. К4A4?PAO= GDB69AP 

Ц9?P: �7CG8BL 459AB285 A5B52KE 0=0;870B>@>2 

 

� :0G5AB25 ?@8<5@0 8AA;54>20=8O =5:>B>@>3> ?@>B>:>;0 A 

8A?>;L7>20=85< A=8DD5@0 @0AA<>B@8< ?@>B>:>; ARP. 

#@>B>:>; ARP 

ARP (0=3;. Address Resolution Protocol 4 ?@>B>:>; @07@5H5=8O 04@5A>2) 

4 A5B52>9 ?@>B>:>;, ?@54=07=0G5==K9 4;O ?@5>1@07>20=8O IP-04@5A>2 (04@5A>2 

A5B52>3> C@>2=O) 2 MAC-04@5A0 (04@5A0 :0=0;L=>3> C@>2=O) 2 A5BOE TCP/IP. "= 

>?@545;P= 2 RFC 826. 

�0==K9 ?@>B>:>; >G5=L @0A?@>AB@0=5==K9 8 G@572KG09=> 206=K9. 

�064K9 C75; A5B8 8<55B :0: <8=8<C< 420 04@5A0, D878G5A:89 04@5A 8 

;>38G5A:89 04@5A. � A5B8 Ethernet 4;O 845=B8D8:0F88 8AB>G=8:0 8 ?>;CG0B5;O 

8=D>@<0F88 8A?>;L7CNBAO >10 04@5A0. �=D>@<0F8O, ?5@5AK;05<0O >B >4=>3> 

:><?LNB5@0 4@C3><C ?> A5B8, A>45@68B 2 A515 D878G5A:89 04@5A >B?@028B5;O, 

IP-04@5A >B?@028B5;O, D878G5A:89 04@5A ?>;CG0B5;O 8 IP-04@5A ?>;CG0B5;O. 

ARP-?@>B>:>; >15A?5G8205B A2O7L <564C MB8<8 42C<O 04@5A0<8. %CI5AB2C5B 

G5BK@5 B8?0 ARP-A>>1I5=89: ARP-70?@>A (ARP request), ARP->B25B (ARP 

reply), RARP-70?@>A (RARP-request) 8 RARP->B25B (RARP-reply). �>:0;L=K9 

E>AB ?@8 ?><>I8 ARP-70?@>A0 70?@0H8205B D878G5A:89 04@5A E>AB0-

?>;CG0B5;O. "B25B (D878G5A:89 04@5A E>AB0-?>;CG0B5;O) ?@8E>48B 2 2845 ARP-

>B25B0. )>AB-?>;CG0B5;L, 2<5AB5 A >B25B><, H;5B B0:65 RARP-70?@>A, 

04@5A>20==K9 >B?@028B5;N, 4;O B>3>, GB>1K ?@>25@8BL 53> IP 04@5A. #>A;5 

?@>25@:8 IP 04@5A0 >B?@028B5;O, =0G8=05BAO ?5@540G0 ?0:5B>2 40==KE. 

#5@54 B5<, :0: A>740BL ?>4:;NG5=85 : :0:><C-;81> CAB@>9AB2C 2 A5B8, IP-

?@>B>:>; ?@>25@O5B A2>9 ARP-:5H, GB>1K 2KOA=8BL, =5 70@538AB@8@>20=0 ;8 2 

=P< C65 =C6=0O 4;O ?>4:;NG5=8O 8=D>@<0F8O > E>AB5-?>;CG0B5;5. �A;8 B0:>9 

70?8A8 2 ARP-:5H5 =5B, B> 2K?>;=O5BAO H8@>:>25I0B5;L=K9 ARP-70?@>A. -B>B 

70?@>A 4;O CAB@>9AB2 2 A5B8 8<55B A;54CNI89 A<KA;: «�B>-=81C4L 7=05B 

D878G5A:89 04@5A CAB@>9AB20, >1;040NI53> A;54CNI8< IP-04@5A><?» �>340 

?>;CG0B5;L ?@8<5B MB>B ?0:5B, B> 4>;65= 1C45B >B25B8BL: «�0, MB> <>9 IP-04@5A. 
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 >9 D878G5A:89 04@5A A;54CNI89: ...» #>A;5 MB>3> >B?@028B5;L >1=>28B A2>9 

ARP-:5H, 8 1C45B A?>A>15= ?5@540BL 8=D>@<0F8N ?>;CG0B5;N. 

RARP (0=3;. Reverse Address Resolution Protocol - >1@0B=K9 ?@>B>:>; 

?@5>1@07>20=8O 04@5A>2) - 2K?>;=O5B >1@0B=>5 >B>1@065=85 04@5A>2, B> 5ABL 

?@5>1@07C5B 0??0@0B=K9 04@5A 2 IP-04@5A. 

#@>B>:>; ?@8<5=O5BAO 2> 2@5<O 703@C7:8 C7;0 (=0?@8<5@ :><?LNB5@0), 

:>340 >= ?>AK;05B 3@C??>2>5 A>>1I5=85-70?@>A A> A2>8< D878G5A:8< 04@5A><. 

%5@25@ ?@8=8<05B MB> A>>1I5=85 8 ?@>A<0B@8205B A2>8 B01;8FK (;81> 

?5@5=0?@02;O5B 70?@>A :C40-;81> 5IP) 2 ?>8A:0E A>>B25BAB2CNI53> 

D878G5A:><C IP-04@5A0. #>A;5 >1=0@C65=8O =0945==K9 04@5A >BAK;05BAO 

>1@0B=> =0 70?@>A82H89 53> C75;. �@C385 AB0=F88 B0:65 <>3CB «A;KH0BL» MB>B 

480;>3 8 ;>:0;L=> A>E@0=8BL MBC 8=D>@<0F8N 2 A2>8E ARP- B01;8F0E. 

RARP ?>72>;O5B @0745;OBL IP-04@5A0 <564C =5 G0AB> 8A?>;L7C5<K<8 

E>AB-C7;0<8. #>A;5 8A?>;L7>20=8O :0:8< ;81> C7;>< IP-04@5A0 >= <>65B 1KBL 

>A2>1>64P= 8 2K40= 4@C3><C C7;C. RARP O2;O5BAO 4>?>;=5=85< : ARP, 8 

>?8A0= 2 RFC 903. 

�;O ?@>A<>B@0 ARP-:5H0 <>6=> 8A?>;L7>20BL >4=>8<5==CN CB8;8BC arp 

A ?0@0<5B@>< «-a». !0?@8<5@: D:\>arp -a 

Interface: 192.168.1.2 --- 0x10003 Internet Address Physical Address Type 

192.168.1.1 00-15-e9-b6-67-4f dynamic 192.168.1.6 00-01-4e-00-21-11 dynamic �7 

40==>3> @57C;LB0B0 :><0=4K arp 284=>, GB> 2 :5H5 =0 40==K9 <><5=B =0E>48BAO 

2 70?8A8 8 284=K A>>B25BAB25==> ip-04@5A0 <0H8= 8 MAC-04@5A0 8E A5B52KE 

040?B5@>2. 

�0?8A8 2 ARP-:5H5 <>3CB 1KBL AB0B8G5A:8<8 8 48=0<8G5A:8<8. #@8<5@, 

40==K9 2KH5, >?8AK205B 48=0<8G5A:CN 70?8AL :5H0. )>AB->B?@028B5;L 

02B><0B8G5A:8 ?>A;0; 70?@>A ?>;CG0B5;N, =5 C254><;OO ?@8 MB>< ?>;L7>20B5;O. 

�0?8A8 2 ARP-:5H <>6=> 4>102;OBL 2@CG=CN, A>74020O AB0B8G5A:85 (static) 

70?8A8 :5H0. -B> <>6=> A45;0BL ?@8 ?><>I8 :><0=4K: 

arp -s <IP 04@5A> <MAC 04@5A> 

&0:65 <>6=> C40;OBL 70?8A8 87 ARP-:5H0. -B> >ACI5AB2;O5BAO ?CB5< 

A;54CNI53> 2K7>20: 

arp -d <IP 04@5A> 
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#>A;5 B>3>, :0: IP-04@5A ?@>HP; ?@>F54C@C @07@5H5=8O 04@5A0, >= 

>AB05BAO 2 :5H5 2 B5G5=85 2-E <8=CB. �A;8 2 B5G5=85 MB8E 42CE <8=CB 

?@>87>H;0 ?>2B>@=0O ?5@540G0 40==KE ?> MB><C 04@5AC, B> 2@5<O E@0=5=8O 

70?8A8 2 :5H5 ?@>4;5205BAO 5IP =0 2 <8=CBK. -B0 ?@>F54C@0 <>65B 

?>2B>@OBLAO 4> B5E ?>@, ?>:0 70?8AL 2 :5H5 ?@>ACI5AB2C5B 4> 10 <8=CB. #>A;5 

MB>3> 70?8AL 1C45B C40;5=0 87 :5H0 8 1C45B >B?@02;5= ?>2B>@=K9 ARP-70?@>A. 

ARP 87=0G0;L=> 1K; @07@01>B0= =5 B>;L:> 4;O IP ?@>B>:>;0, => 2 

=0AB>OI55 2@5<O 2 >A=>2=>< 8A?>;L7C5BAO 4;O A>?>AB02;5=8O IP- 8 MAC-

04@5A>2. 

#>A<>B@8< 65 =0 ?@0:B8:5 :0: @01>B05B ?@>B>:>; ARP/RARP. �;O MB>3> 

2>A?>;L7C5<AO A=8DD5@>< 4;O 70E20B0 A5B52>3> B@0D8:0. 

$0AA<>B@8< ?@8<5@ @01>BK ?@>B>:>;0 ARP ?@8 >1@0I5=88 : <0H8=5 A 

04@5A>< 192.168.1.5, 2K?>;=82 70?@>A A <0H8=K A 04@5A>< 192.168.1.2. �;O 

CA?5H=>3> M:A?5@8<5=B0 ?@5420@8B5;L=> >G8AB8< arp-:5H :><0=4>9 arp -d 

192.168.1.5 

�;O D8;LB@0F88 ARP/RARP B@0D8:0 2>A?>;L7C5<AO D8;LB@>< 70E20B0. � 

=0H5< A;CG05 MB> 1C45B ?@>AB>9 D8;LB@ arp or rarp 

�0;55 70?CAB8< 70E20B B@0D8:0 :><0=4>9 «Start» 8 2K?>;=8< >1@0I5=85 

: 7040==>9 <0H8=5, =0?@8<5@, «?@>?8=3>202» 55: D:\>ping 192.168.1.5 Pinging 

192.168.1.5 with 32 bytes of data: Reply from 192.168.1.5: bytes=32 time<1ms 

TTL=64 Reply from 192.168.1.5: bytes=32 time<1ms TTL=64 Reply from 

192.168.1.5: bytes=32 time<1ms TTL=64 Reply from 192.168.1.5: bytes=32 

time<1ms TTL=64 Ping statistics for 192.168.1.5: 

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss), Approximate round trip 

times in milli-seconds: 

Minimum = 0ms, Maximum = 0ms, Average = 0ms &0: :0: =0 <><5=B 

=0G0;0 @01>BK CB8;8BK ping 2 arp-:5H5 =5 1K;> 8=D>@<0F88 > MAC-04@5A5 

A>>B25BAB2CNI53> C7;0, B> ?5@2>=0G0;L=> A8AB5<0 4>;6=0 2K?>;=8BL 

>?@545;5=85 MB> A0<>3> MAC-04@5A0, A35=5@8@>202 ARP-70?@>A 8 >B>A;02 53> 2 

A5BL H8@>:>25I0B5;L=K< ?0:5B><. #>A;5 G53> >=0 1C45B >6840BL >B25B0 >B 

7040==>3> C7;0. 
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#>A<>B@8< 65, GB> <K ?>;CG8< =0 ?@0:B8:5. #>A;5 >AB0=>2:8 A=8DD5@0 

<K 4>;6=K C2845BL @57C;LB0B AE>689 A B5<, GB> >B>1@065= =0 @8A. 8. � =0H5< 

A;CG05 <K 2848< 2 70E20G5==KE ?0:5B0: ARP-70?@>A 8 ARP->B25B. 

 

#@>0=0;878@C5< ?>;CG5==K5 ?0:5BK. %=0G0;0 @0AA<>B@8< ARP-70?@>A 

(?0:5B №1). �K45;82 ?0:5B :C@A>@><, <K ?>;CG05< 53> @0A:;04:C ?> 

?@>B>:>;0< (Ethernet+ARP) 2 A@54=5< >:=5. Wireshark >G5=L =03;O4=> 

«@0A:;04K205B» 703>;>2>: ?@>B>:>;0 ?> ?>;O<. 

 K <>65< 2845BL, GB> 2 ?0:5B5 C:070=K MAC- 8 IP-04@5A0 >B?@028B5;O 

(«Sender MAC address» 8 «Sender IP address» A>>B25BAB25==>). -B> ?0@0<5B@K 

<0H8=K, A :>B>@>9 2K?>;=O5BAO 70?@>A. � 40==>< A;CG05 70?@>A =0?@02;5= =0 

?>;CG5=8O («Opcode: request» - 70?@>A) MAC-04@5A0 <0H8=K, C :>B>@>9 IP-

04@5A («Protocol type: IP») 192.168.1.5 («Target IP address»). #@8 MB>< ?>;5 

«Target MAC address» >1=C;5=>. &0: :0: ?>;CG0B5;L ARP-70?@>A0 =0 <><5=B 

70?@>A0 =5 8725AB5=, Ethernet-?0:5B >B?@02;O5BAO 2A5< <0H8=0< 2 40==>< 

;>:0;L=>< A53<5=B5, > G5< A83=0;878@C5B MAC 04@5A Ethernet-?0:5B0 

«ff:ff:ff:ff:ff:ff». 

#@8<5G0=85. "1@0B8B5 2=8<0=85, GB> ?0:5B ?@54AB02;O5B A>1>9 

18=0@=CN ?>A;54>20B5;L=>ABL 8 A=8DD5@ 2K?>;=O5B 1>;LHCN @01>BC ?> 

?@5>1@07>20=8N ?>;59 87 18=0@=>3> ?@54AB02;5=8O 2 C4>1>G8B05<K9 20@80=B. 
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�A5 @01>B0NI85 <0H8=K 2 A5B8 ?>;CG0NB ?0:5B A ARP-70?@>A><, 

0=0;878@CNB 53>, 0 >B25B >BAK;05B B>;L:> B0 <0H8=0, G59 IP-04@5A 

A>>B25BAB2C5B IP-04@5AC 2 70?@>A5. &0:8< >1@07><, 2B>@>9 ?>;CG5==K9 ?0:5B 

O2;O5BAO ARP->B25B>< (A<. @8A. 9). -B> A;54C5B 87 ?0@0<5B@0 ?>;O «Opcode: 

reply». "1@0B8B5 2=8<0=85, GB> 40==K9 ?0:5B 1K; >B?@02;5= 

8<5==> B>9 <0H8=>9, G59 MAC-04@5A =0A 8 8=B5@5A>20; («Sender IP 

address: 192.168.1.5»). #@8 MB>< ?>;5 «Sender MAC address» 70?>;=5=> 

7=0G5=85< «00:01:4E:00:21:11». 

  

#@8<5G0=85. "1@0B8B5 2=8<0=85 =0 ?>;5 «Info» 2 A?8A:5 70E20G5==KE 

?0:5B>2. %=8DD5@ 8 BCB C?@>I05B 0=0;87 A5B52>3> B@0D8:0, ?>4A:07K20O 

=07=0G5=85 ?0:5B>2. 

&5?5@L <K <>65< ?>2B>@=> ?@>A<>B@5BL ARP-:5H 8 A25@8BL 40==K5 2 

=5< A 40==K<8, :>B>@K5 <K C7=0;8 87 0=0;870 ?0:5B>2 ARP-70?@>A/>B25B0: 

D:\>arp -a 

Interface: 192.168.1.2 --- 0x10003 Internet Address Physical Address Type 

192.168.1.5 00-01-4e-00-21-11 dynamic 

�040=85. 
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1. �7CG8BL 8=B5@D59A ?@>3@0<<K Wireshark (\\corp 

.mgkit.ru\dfs\work\wireshark). 

2. �K?>;=8BL 0=0;87 ARP-?@>B>:>;0 ?> ?@8<5@C 87 <5B>48G5A:8E 

C:070=89.  

�>?@>AK 4;O :>=B@>;O. 

1. �0:>2K >A=>2=K5 F5;8 <>=8B>@8=30 A5B52>3> B@0D8:0? 

2. +5< >B;8G05BAO <>=8B>@8=3 B@0D8:0 >B D8;LB@0F88? 

3. �0:>2> =07=0G5=88 :;0AA0 ?@>3@0<<-A=8DD5@>2? 

4. �0:85 >A=>2=K5 DC=:F88 2K?>;=ONB A=8DD5@K? 
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�D4>F<K9E>4O D45BF4 № 8 

�4EFDB=>4 F9IA<K9E><I GEFDB=EF6 59ECDB6B8AOI E9F9= C9D984K< 
84AAOI. 

Ц9?P: !0CG8BLAO =0AB@0820BL wi-fi @>CB5@ 

 

"1>@C4>20=85 8 ?@>3@0<<=>5 >15A?5G5=85: 
1) #5@A>=0;L=K9 :><?LNB5@. 
2) #0BG-:>@4. 
3) $>CB5@. 
1. #>4:;NG8BL Wi-Fi @>CB5@ : >4=><C 87 :><?LNB5@>2 A5B8. 
2. !0AB@>8BL ?@>B>:>; (TCP/IP) =0 :><?LNB5@5 
3. !0AB@>8BL Wi-Fi @>CB5@ G5@57 WEB-8=B5@D59A 
#>@O4>: 2K?>;=5=8O @01>BK: !0AB@>9B5 ?@>B>:>; 8=B5@=5B0 

(TCP/IP) 

-#CA: ^ "!0AB@>9:0" ^ "#0=5;L C?@02;5=8O" ^ "%5B52K5 
?>4:;NG5=8O" ^ #>4:;NG5=85 ?> ;>:0;L=>9 A5B8 ^-"%2>9AB20" ^-

#@>B>:>; �=B5@=5B0 (TCP/IP) ^ %2>9AB20. 
-2 A2>9AB20E ?>4:;NG5=8O ?> ;>:0;L=>9 A5B8 CAB0=>28B5 IP 04@5A 

192.168.0.2 8 <0A:C ?>4A5B8 255.255.255.0; >A=>2=>9 H;N7 192.168.0.1; 
$8AC=>: 1. 

#CA: ^ "!0AB@>9:0" ^ "#0=5;L C?@02;5=8O" ^ "%5B52K5 
?>4:;NG5=8O" ^ #>4:;NG5=85 ?> ;>:0;L=>9 A5B8 ^-"%2>9AB20" 
^#@>B>:>; �=B5@=5B0 (TCP/IP) ^ %2>9AB20. !06<8B5 «"�». 

 
$8AC=>: 1 - #@>B>:>; �=B5@=5B0 (TCP/IP)  

 
!0AB@>9:0 %B0B8G5A:>3> IP 04@5A0 =0 @>CB5@5. 
-+B>1K ?@8ABC?8BL : =0AB@>9:5 =C6=> =01@0BL 2 04@5A=>9 AB@>:5 20H53> 

8=B5@=5B 1@0C75@0 192.168.0.1 8 =060BL :;028HC "Enter". 

� ?>O282H5<AO >:=5 =015@8B5 8<O ?>;L7>20B5;O admin 8 =06<8B5 :=>?:C 

"Log In". $8AC=>: 2. 
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�>948B5 2 @0745; «Manual Internet connection Setup» 2> 2:;04:5 «Internet 

setup». �;O =0AB@>9:8 8=B5@=5B0 ?> AB0B8G5A:><C IP 04@5AC =5>1E>48<> 2 

=8A?040NI5< <5=N >:=0 internet connection type 2K1@0BL ?C=:B «Static IP». 
� ?>O282H5<AO =865 >:=5 2 AB@>:5 IP 04@5A, Subnet mask Gateway address 

22548B5 40==K5 2222222 8 =06<8B5 «Save settings» 
!0AB@>9:0 Wi-Fi A5B8 2 @>CB5@5 
�>948B5 2 @0745; «Manual Wireless connection Setup» 2> 2:;04:5 «Wireless 

setup» $8AC=>: 3 4;O CAB0=>2:8 =0720=8O 8 ?0@>;O wi fi A>548=5=8O. 
"AB02LB5 30;:C Enable Wireless 4;O 2:;NG5=8O @048>B@0:B0. � ?>;5 SSID 

22548B5 =0720=85 15A?@>2>4=>9 A5B8. (#@8<5G0=85: � 40;L=59H5< A5BL 1C45B 
>B>1@060BLAO ?>4 MB8< 8<5=5<. !5>1E>48<> 8A?>;L7>20BL B>;L:> ;0B8=A:85 
1C:2K 8/8;8 F8D@K. � 40==>< ?@8<5@5 8<O A5B8: «Skyline»). 

- 2K1@0BL AB@0=C, 4;O $>AA88 MB> RUSSIAN FEDERATION. #>A;5 
2=5A5=8O 2A5E 87<5=5=89 =060BL :=>?:C Save/Apply 4;O A>E@0=5=8O 
?0@0<5B@>2 $8AC=>: 4. 

 

$8AC=>: 2 - �2B>@870F8O ?>;L7>20B5;O 
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1) +B> B0:>5 IP 04@5A? 

2) �0:85 <5B>4K =07=0G5=8O ip 04@5A>2 ACI5AB2CNB? 

 

 


