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GE6B9A<S B5M9K9?B69K9E><I J9AABEF9= < AD46EF69AAOI KG6EF6 
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IB;S=EF64, D4ECD989?9A<S E9@9=AOI B5S;4AABEF9=; 

 6BEC<F4A<9 BF69FEF69AAB7B BFABL9A<S > EB;84A<R < 
EBID4A9A<R E9@P< A4 BEAB69 BEB;A4AAB7B CD<ASF<S J9AABEF9= 
E9@9=AB= :<;A<; 

 HBD@<DB64A<9 FB?9D4AFAB7B EB;A4A<S < CB6989A<S 6 
CB?<>G?PFGDAB@ @<D9, 7BFB6ABEF< < ECBEB5ABEF< 69EF< 8<4?B7 
E 8DG7<@< ?R8P@<, 8BEF<74FP 6 A9@ 6;4<@BCBA<@4A<S, 
A4IB8<FP B5M<9 J9?< < EBFDG8A<K4FP 8?S <I 8BEF<:9A<S. 

 B8G?P 5 «1>B?B7<K9E>B9 Ц9?ь @B8G?я: HBD@<DB64A<9 G B5GK4RM<IES KG6EF64 59D9:AB7B 



6BEC<F4A<9» 

 

BFABL9A<S > :<6B= CD<DB89 < B>DG:4RM9= ED989, >G?PFGDAB@G 
A4E?98<R < FD48<J<S@ @AB7BA4J<BA4?PAB7B A4DB84 $BEE<<. 

З484ч8 @B8G?я: 

 D4;6<F<9 G B5GK4RM<IES Q>B?B7<K9E>B= >G?PFGDO, 59D9:AB7B 
BFABL9A<S > DB8AB= ;9@?9, CD<DB8AO@ 5B74FEF64@ $BEE<< < 
@<D4, CBA<@4A<9 6?<SA<S EBJ<4?PAB-Q>BAB@<K9E><I 
CDBJ9EEB6 A4 EBEFBSA<9 CD<DB8AB= < EBJ<4?PAB= ED98O; 

 6BEC<F4A<9 KG6EF64 BF69FEF69AABEF< ;4 EBEFBSA<9 CD<DB8AOI 
D9EGDEB6, HBD@<DB64A<9 G@9A<= < A46O>B6 D4;G@AB7B 
CD<DB8BCB?P;B64A<S, A9F9DC<@B7B BFABL9A<S > 89=EF6<S@, 
CD<ABESM<@ 6D98 Q>B?B7<<; CD<B5D9F9A<9 BCOF4 Q>B?B7B-
A4CD46?9AAB= 89SF9?PABEF<; 

 6BEC<F4A<9 QEF9F<K9E>B7B BFABL9A<S > @<DG, 6>?RK4S 
QEF9F<>G 5OF4, A4GKAB7B < F9IA<K9E>B7B F6BDK9EF64, ECBDF4, 
B5M9EF69AAOI BFABL9A<=; 

 HBD@<DB64A<9 @<DB6B;;D9A<S, EBBF69FEF6GRM97B 
EB6D9@9AAB@G GDB6AR D4;6<F<S A4G>< < B5M9EF69AAB= 
CD4>F<><, BEAB64AAB7B A4 8<4?B79 >G?PFGD, 4 F4>:9 A4 
CD<;A4A<< D4;?<KAOI HBD@ B5M9EF69AAB7B EB;A4A<S, 
CD98CB?474RM97B BEB;A4A<9 E6B97B @9EF4 6 CB?<>G?PFGDAB@ 
@<D9; 

 HBD@<DB64A<9 KG6EF64 ?R56< > $B8<A9 A4 BEAB69 <;GK9A<S 
>G?PFGDAB7B A4E?98<S < FD48<J<= @AB7BA4J<BA4?PAB7B A4DB84 
$BEE<<. 

 

1.4 �B?<K9EF6B K4EB6 A4 BE6B9A<9 8<EJ<C?<AO: 

"5N9@ 8<EJ<C?<AO 48 K4E4, 6 FB@ K<E?9: 

>BAF4>FA4S D45BF4 (6B 6;4<@B89=EF6<< E B5GK4RM<@<ES) 48 K4E4; 

#DB7D4@@4 6BEC<F4A<S 6 D45BK9= CDB7D4@@9 GK95AB= 8<EJ<C?<AO BFD4:49FES K9D9; J9?< 
< ;484K< 6BEC<F4F9?PAB= D45BFO 6 D4@>4I GK95AB= 8<EJ<C?<AO, 4 F4>:9 ?<KABEFAO9 
D9;G?PF4FO: 

Ц9?< < ;484G< 6BEC<F4F9?PAB= D45BFO 6 D4@>4E GG95AB= 
8<EF<C?<AO, 4 F4>:9 ?<GABEFAO9 D9;G?PF4FO 

�B8 
?<GABEFAOE 

D9;G?PF4FB6 6 
EBBF69FEF6<< E 

D45BG9= 
CDB7D4@@B= 
6BEC<F4A<я 

"EB;A464FP E95S 7D4:84A<AB@ < ;4M<FA<>B@ 69?<>B= EFD4AO. �Р 1 
#DBS6?SFP < 89@BAEFD<DB64FP G64:9A<9 > ?R8S@ FDG84, BEB;A464FP 
J9AABEFP EB5EF69AAB7B FDG84. %FD9@<FPES > HBD@<DB64A<R 6 E9F96B= 
ED989 ?<KABEFAB < CDBH9EE<BA4?PAB7B >BAEFDG>F<6AB7B «J<HDB6B7B 
E?984». 

�Р 4 

�45BF<FPES B ;4M<F9 B>DG:4RM9= ED98O, EB5EF69AAB= < KG:B= 
59;BC4EABEF<, 6 FB@ K<E?9 J<HDB6B=. 

�Р 10 

 

  



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

2.1. "5N9@ GK95AB= 8<EJ<C?<AO < 6<8O GK95AB= D45BFO 

�<8 GK95AB= D45BFO  "5N9@ K4EB6 

"KA4S HBD@4*  �4BKA4S 
HBD@4* 

I. �BAF4>FA4S D45BF4 (D45BF4 6B 6;4<@B89=EF6<< E 
B5GK4RM<@<ES) 48 

 

6 FB@ K<E?9:  

?9>J<<, GDB>< (F9BD9F<K9E>B9 B5GK9A<9) 32  

CD4>F<K9E><9 ;4ASF<S (9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@) 16 

 

?45BD4FBDAO9 ;4ASF<S (9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@)  

 

E9@<A4DE><9 ;4ASF<S(9E?< CD98GE@BFD9AB GK95AO@ 
C?4AB@)  

 

>GDEB6B= CDB9>F, D45BF4(9E?< CD98GE@BFD9AB 
GK95AO@ C?4AB@)  

 

>BAEG?PF4J<< C9D98 Q>;4@9AB@   

CDB@9:GFBKA4S  4FF9EF4J<S 6 HBD@9 
8<HH9D9AJ<DB64AAB7B ;4K9F4  

 

   

II. %4@BEFBSF9?PA4S D45BF4 B5GK4RM97BES (6E97B)   

"5N9@  8<EJ<C?<AO 

(>BAF4>FA4S < E4@BEFBSF9?PA4S D45BF4) 48 
 

*� EFDB7B@ EBBF69FEF6<< E '# 

** >B?<K9EF6B K4EB6, BF6989AAOI A4 Q>;4@9A, 6 EFDB7B@ EBBF69FEF6<< E '# 

 

 

 

 

 

 

 

 

 

 

 



2.2 &9@4F<K9E><= C?4A < EB89D:4A<9  GK95AB= 8<EJ<C?<AO "#. 13 &9IAB?B7<< H<;<K9E>B7B GDB6AS C9D984K< 
84AAOI 

 

!4<@9AB64A<9  F9@  %B89D:4A<9 GK95AB7B @4F9D<4?4, ?45BD4FBDAO9  
D45BFO < CD4>F<K9E><9 ;4ASF<S, E4@BEFBSF9?PA4S 

D45BF4 B5GK4RM<IES 
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1 2 3 4 5 8  
_1______>GDE,_____1___E9@9FD     

&9@4 1. �EFBD<K9E><9 
QF4CO D4;6<F<S 
F9IAB?B7<= H<;<K9E>B7B 
GDB6AS C9D984K< 84AAOI. 

1  *9?< < ;484K< 8<EJ<C?<AO. �EFBD<K9E><9 QF4CO 
D4;6<F<S F9IAB?B7<= H<;<K9E>B7B GDB6AS C9D984K< 
84AAOI. #9DEC9>F<6O D4;6<F<S ED98 C9D984K< 
84AAOI. 

2  "�  04. 
05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.   

 B8G?P 1 
 B8G?P 2 
 B8G?P 3 
 B8G?P 4 
 B8G?P 5 

 

 

&9@4 2.&<CO ?<A<= E6S;<  
 

2-3 #BASF<9 H<;<K9E>B= ED98O C9D984K< 84AAOI, F<CO 
?<A<= E6S;<. 1?9>FD<K9E><9 E<7A4?O < <I 
I4D4>F9D<EF<><, A9CD9DO6AO9 Q?9>FD<K9E><9 
E<7A4?O, 8<E>D9FAO9 E<7A4?O- 

4  "�  04. 
05.09.10. 

#� 1.1.   

 B8G?P 1 

4 #D4>F<K9E>4S D45BF4 1  
�EE?98B64A<9 4@C?<FG8AB= < <@CG?PEAB= 
@B8G?SJ<<. 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 



&9@4 3. 
)4D4>F9D<EF<>< ?<A<= 
E6S;<  

5-6 �4FGI4A<9 < 6B?AB6B9 EBCDBF<6?9A<9. 
#B@9IBGEFB=K<6BEFP < 8BEFB69DABEFP. #B?BE4 
CDBCGE>4A<S < CDBCGE>A4S ECBEB5ABEFP.   

4  "�  04. 
05.09.10. 

#� 1.1.   

 B8G?P 1 

7 #D4>F<K9E>4S D45BF4 2  
$4EK9F CDBCGE>AB= ECBEB5ABEF< CDB6B8AOI ?<A<= 
E6S;<. 
 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 

&9@4 4. &<CO >459?9= 8-9 �?4EE<H<>4J<S >459?PAOI ?<A<=. #4D4@9FDO < 
>BAEFDG>F<6AB9 <ECB?A9A<9 >B4>E<4?PAOI >459?9= < 
>459?9= F<C4 «6<F4S C4D4», 6B?B>AB-BCF<K9E><= 
>459?P. 

4  "� 01. 
02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 

10 #D4>F<K9E>4S D45BF4 3 
 BAF4: >459?S «6<F4S C4D4». 

2 2 "� 01. 

02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 
 B8G?P 3 
 

&9@4 5 �DI<F9>FGD4 
H<;<K9E>B7B GDB6AS.  

11-12 �;4<@B89=EF6<9 GEFDB=EF6. �DI<F9>FGD4 H<;<K9E>B7B 
GDB6AS < FBCB?B7<< E9F9=. &BCB?B7<S H<;<K9E><I 
E6S;9=. %9F964S 4DI<F9>FGD4. �CC4D4FAO9 
>B@CBA9AFO. 

4  "�  04. 

05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.    

 B8G?P 1 

 13 #D4>F<K9E>4S D45BF4 4 
&BCB?B7<S >B@CPRF9DAOI E9F9=. 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 

&9@4 6  
 9FB8O 8BEFGC4 > ED989 

C9D984K< 

 

 

14 #D<AJ<CO HGA>J<BA<DB64A<S @9FB8B6 8BEFGC4 
>B@CPRF9DB6 6 E9FP: �BAFDB?P A9EGM9= E 
B5A4DG:9A<9@ >B??<;<= < CD98BF6D4M9A<9@ 
>B??<;<=. �BEFGC E C9D984K9= @4D>9D4. �BEFGC CB 
CD<BD<F9FG ;4CDBE4. 

2  "�  04. 
05.09.10. 

#� 1.1. 

#� 3.1.    

 B8G?P 1 

 B8G?P 2 

&9@4 7 �B@@GF4J<S 
>4A4?B6 < 

15 �484K4 >B@@GF4J<<. �B@@GF4J<S >4A4?B6. 
�B@@GF4J<S C4>9FB6 

2  "�  04. 
05.09.10. 

 B8G?P 1 



>B@@GF4J<S C4>9FB6 #� 1.1.  

#� 3.1.   
 16 #D4>F<K9E>4S D45BF4 5 

�B@@GF4J<S, @4DLDGF<;4J<S. 
 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1.  

#� 3.1.   

 B8G?P 1 

&9@4 8 
(GA>J<< >4A4?PAB7B 
GDB6AS. 

17-18 �4A4?PAO= GDB69AP. (GA>J<< >4A4?PAB7B GDB6AS. 
%FDG>FGD4 >48D4 84AAOI. %F4A84DFO Ethernet 

4  "�  04. 
05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.   

 B8G?P 1 

 19 #D4>F<K9E>4S D45BF4 6 
�;GK9A<9 A4EFDB9> Ethernet < ECBEB5B6 4A4?<;4 
FD4H<>4 A4 E9F96OI <AF9DH9=E4I 6 "% Windows. 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.   

 B8G?P 1 

&9@4 9 
#DBFB>B?O >4A4?PAB7B 
GDB6AS 

20 #DBFB>B?O >4A4?PAB7B GDB6AS: FrameRelay, Token 
Ring, FDDI, PPP. �9;BC4EABEFP >4A4?PAB7B GDB6AS. 
�F4>< A4 >4A4?PAB@ GDB6A9 E9F<. $B?P >B@@GF4FBDB6 
6 59;BC4EABEF< >4A4?PAB7B GDB6AS 

2  "�  04. 
05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.   

 B8G?P 1 

 21 #D4>F<K9E>4S D45BF4 7 
 B89?P OSI. �4A4?PAO= GDB69AP. 
 

2 2 "� 01. 

02. 04. 

05.09.10. 

#� 1.1.   

 B8G?P 1 

&9@4 10 �9ECDB6B8A4S ED984 
C9D984K< 

22-23 �9ECDB6B8AO9 F9IAB?B7<S C9D984K< 84AAOI. &<CO 
59ECDB6B8AOI E9F9=. &9IA<K9E><9 I4D4>F9D<EF<>< 
59ECDB6B8AOI E9F9=. 

4  "�  04. 
05.09.10. 

#� 1.1. 

 B8G?P 1 



#� 2.1.  
#� 3.1.  
#� 3.3.   

 24 #D4>F<K9E>4S D45BF4 8 
!4EFDB=>4 F9IA<K9E><I GEFDB=EF6 59ECDB6B8AOI 
E9F9= C9D984K< 84AAOI. 
 

2 2 "� 01. 
02. 04. 

05.09.10. 

#� 1.1. 
#� 2.1.  
#� 3.1.  
#� 3.3.     

 B8G?P 1 

 B8G?P 3 
 

 B8G?P 5 
 

�FB7B 48  48 16   
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3.'%�"��3 $������*�� '+��!"� ��%*�#��!/ 

3.1  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 

$94?<;4J<S GK95AB= 8<EJ<C?<AO BEGM9EF6?S9FES CB FD95B64A<S@ (�"%  < D94?<;G9FES 6 

?45BD4FBD<<  "EAB6O F9?9>B@@GA<>4J<=. 

"5BDG8B64A<9 ?45BD4FBD<<:   

'K95A4S @959?P, 12 >B@CPRF9DB6 B5GK4RM<IES <  >B@CPRF9D CD9CB8464F9?S, CD<@9D 

CDB9>FAB= 8B>G@9AF4J<<, A9B5IB8<@B9 ?<J9A;<BAAB9 CDB7D4@@AB9 B59EC9K9A<9. 

'K95AO9 C?4>4FO, @G?PF<@98<4CDB9>FBD, Q>D4A,  GK95AB-A47?S8AO9 CBEB5<S. 

  



 

 3.2 �<F9D4FGD4, <AF9DA9F- <;84A<S 

#9D9K9AP GK95AOI <;84A<=, <AF9DA9F - D9EGDEB6, 8BCB?A<F9?PAB= ?<F9D4FGDO: 

"EAB6A4S ?<F9D4FGD4: 

&9IAB?B7<< H<;<K9E>B7B GDB6AS C9D984K< 84AAOI : GK95A<> / �.�. �BEFDB6, �.�. �<EFD<A, 

�.�. �H<@B6, �.�. 'EFR>B6 ; CB8 D98. �.�. �BEFDB64. 4  BE>64 : �'$% : �!($�- , 

2023. 4 208 E. 4 (%D98A99 CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-906818-37-9. - 

&9>EF : Q?9>FDBAAO=. - URL: https://znanium.com/catalog/product/2035597 (84F4 B5D4M9A<S: 

13.06.2023). 3 $9:<@ 8BEFGC4: CB CB8C<E>9. 

 �BCB?A<F9?PA4S ?<F9D4FGD4:  

�G;<A, �. �. �B@CPRF9DAO9 E9F< : GK95AB9 CBEB5<9 / �.�. �G;<A, �.�. �G;<A. 4 4-9 <;8., 

C9D9D45. < 8BC. 4  BE>64 : ("$'  : �!($�- , 2023. 4 190 E. 4 (%D98A99 

CDBH9EE<BA4?PAB9 B5D4;B64A<9). - ISBN 978-5-00091-453-3. - &9>EF : Q?9>FDBAAO=. - URL: 

https://znanium.com/catalog/product/2047215 (84F4 B5D4M9A<S: 13.06.2023). 3 $9:<@ 

8BEFGC4: CB CB8C<E>9.  



4. �"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�3 '+��!"� ��%*�#��!/ 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S GK95AB= 8<EJ<C?<AO BEGM9EF6?S9FES 
CD9CB8464F9?9@ 6 CDBJ9EE9 CDB6989A<S CD4>F<K9E><I ;4ASF<=, F9EF<DB64A<S, 4 F4>:9 
6OCB?A9A<S B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<=, CDB9>FB6, <EE?98B64A<=. 

$9;G?PF4FO B5GK9A<S �D<F9D<< BJ9A><  9FB8O BJ9A>< 
ЗA4A<я   

(<;<K9E><9 ED98O 
C9D984K< 84AAOI. 

«"F?<KAB» - F9BD9F<K9E>B9 
EB89D:4A<9 >GDE4 BE6B9AB 
CB?ABEFPR, 59; CDB59?B6, 
G@9A<S EHBD@<DB64AO, 6E9 
CD98GE@BFD9AAO9 
CDB7D4@@B= GK95AO9 ;484A<S 
6OCB?A9AO, >4K9EF6B <I 
6OCB?A9A<S BJ9A9AB 6OEB>B. 
«)BDBLB» - F9BD9F<K9E>B9 
EB89D:4A<9 >GDE4 BE6B9AB 
CB?ABEFPR, 59; CDB59?B6, 
A9>BFBDO9 G@9A<S 
EHBD@<DB64AO A98BEF4FBKAB, 
6E9 CD98GE@BFD9AAO9 
CDB7D4@@B= GK95AO9 ;484A<S 
6OCB?A9AO, A9>BFBDO9 6<8O 
;484A<= 6OCB?A9AO E 
BL<5>4@<. 
«'8B6?9F6BD<F9?PAB» - 

F9BD9F<K9E>B9 EB89D:4A<9 
>GDE4 BE6B9AB K4EF<KAB, AB 
CDB59?O A9 ABESF 
EGM9EF69AAB7B I4D4>F9D4, 
A9B5IB8<@O9 G@9A<S D45BFO 
E BE6B9AAO@ @4F9D<4?B@ 6 
BEAB6AB@ EHBD@<DB64AO, 
5B?PL<AEF6B 
CD98GE@BFD9AAOI 
CDB7D4@@B= B5GK9A<S 
GK95AOI ;484A<= 6OCB?A9AB, 
A9>BFBDO9 <; 6OCB?A9AAOI 
;484A<= EB-89D:4F BL<5><. 
«!9G8B6?9F6BD<F9?PAB» - 

F9BD9F<K9E>B9 EB89D:4A<9 
>GDE4 A9 BE6B9AB, 
A9B5IB8<@O9 G@9A<S A9 
EHBD@<DB64AO, 6OCB?A9AAO9 
GK95AO9 ;484A<S EB89D:4F 
7DG5O9 BL<5><. 

�A8<6<8G4?PAO= BCDBE 
B5GK4RM<IES 
 

&<CO ?<A<= E6S;<. �OCB?A9A<9 >BAFDB?PAB= 
D45BFO 

)4D4>F9D<EF<>< ?<A<= 
E6S;< C9D984K< 84AAOI. 

#<EP@9AAO= BCDBE 6 HBD@9 
F9EF<DB64A<S 

%B6D9@9AAO9 @9FB8O 
C9D984K< 8<E>D9FAB= 
<AHBD@4J<< 6 E9FSI. 

�A8<6<8G4?PAO= BCDBE 
B5GK4RM<IES 
 

#D<AJ<CO CBEFDB9A<S 
E<EF9@ C9D984K< 
<AHBD@4J<<. 

(DBAF4?PAO= BCDBE 
B5GK4RM<IES 
 

"EB59AABEF< CDBFB>B?B6 
>4A4?PAB7B GDB6AS. 

"CDBE CB >BAEC9>FG ?9>J<= 
 

�9ECDB6B8AO9 >4A4?O 
E6S;<, E<EF9@O @B5<?PAB= 
E6S;<. 

#<EP@9AAO= BCDBE 6 HBD@9 
F9EF<DB64A<S 
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