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�BAJ9CFG4?PAO9 FD95B64A<S > 4DI<F9>FGD9 6OK<E?<F9?PAB= E9F<. 
3. #D<AJ<CO GCD46?9A<S D4ECD989?9AAO@< 6OK<E?<F9?PAO@< E<EF9@4@<. 
%F4A84DF<;GRM<9 BD74AO 6 B5?4EF< E9F96OI F9IAB?B7<=. 
4. %9@<GDB6A964S @B89?P 4DI<F9>FGDO 6OK<E?<F9?PAOI E9F9=  "% (QF4?BAA4S 
@B89?P 6;4<@B89=EF6<S BF>DOFOI E<EF9@ – �"%). �BAJ9CJ<S E?G:5, <AF9DH9=EB6 < 
CDBFB>B?B6 @B89?< �"%. �DI<F9>FGD4 7?B54?PAB= E9F< Internet. %D46A9A<9 4DI<F9>FGD. 
5. #BASF<9 CDBFB>B?4. #D9B5D4;B64A<9 CBFB>4 84AAOI GCD46?SRM<@< CDBFB>B?4@< 
CD< C9D984K9 CB E9F< (CDBFB>B?PAO9 5?B>< 84AAOI < <A>4CEG?SJ<S). #DBFB>B?O 
?B>4?PAOI < 7?B54?PAOI E9F9=. 
6. (GA>J<< < EFDG>FGD4 H<;<K9E>B7B >4A4?4 E6S;<. %BEF46 4CC4D4FGDO ?<A<< E6S;<. 
%F4A84DFO A4 84AAO= GDB69AP CDBFB>B?B6. �O89?9AAO9 < >B@@GF<DG9@O9 ?<A<< E6S;<.  
7. )4D4>F9D<EF<>< ?<A<< E6S;<. �A4?B7B6O9 < J<HDB6O9 >4A4?O E6S;<.  9FB8O 
4A4?B7B6B= @B8G?SJ<<.  B8G?SJ<BAA4S < <AHBD@4J<BAA4S E>BDBEFP.  
8.  9FB8O J<HDB6B7B >B8<DB64A<S. &D95B64A<S > @9FB84@ J<HDB6B7B >B8<DB64A<S. 
#BF9AJ<4?PAO9 < <@CG?PEAO9 >B8O.  9FB8O ?B7<K9E>B7B >B8<DB64A<S, <;5OFBKAO9 >B8O 
< E>DQ@5?<DB64A<9.  
9. �<E>D9FA4S @B8G?SJ<S 4A4?B7B6OI E<7A4?B6. +4EFBFAB9 (89)@G?PF<C?9>E<DB64A<9 
4A4?B7B6OI >4A4?B6. �D9@9AAB9 (89)@G?PF<C?9>E<DB64A<9 J<HDB6OI >4A4?B6. 
#?9;<BIDBAA4S J<HDB64S <9D4DI<S (PDH). %<AIDBAA4S J<HDB64S <9D4DI<S (SDH).  
10. �<F- < 54=F-BD<9AF<DB64AAO9 CDBFB>B?O.  9FB8O 6O89?9A<S >48D4 6 CBFB>9 
5<F/54=F (H4;<DB64A<9).  9FB8O B59EC9K9A<S CDB;D4KABEF<.  
11. #DBFB>B? HDLC. (BD@4F >48D4. &<CO >48DB6. 'CD46?SRM<9 >B@4A8O < BF69FO. 
%F4DF-EFBCAO9 < >BA69=9DAO9 CDBFB>B?O GCD46?9A<S <AHBD@4J<BAAO@ >4A4?B@. #BASF<9 
B>A4. �DGCCB6B= < E9?9>F<6AO= D9:<@O CB6FBDAB= C9D984K< <E>4:9AAOI >48DB6.  
12. #B?G8GC?9>EA4S (ABD@4?PA4S/E<AIDBAA4S) CDBJ98GD4 GCD46?9A<S ;69AB@ C9D984K< 
84AAOI. �GC?9>EA4S (4E<AIDBAA4S) CDBJ98GD4 GCD46?9A<S ;69AB@ C9D984K< 84AAOI. 
�A4?<; 6?<SA<S <E>4:9A<= <AHBD@4J<BAAOI >48DB6 6 CDS@B@ >4A4?9 < CB8F69D:89A<= 6 
B5D4FAB@ >4A4?9 A4 5OEFDB89=EF6<9 EF4DF-EFBCAB=, ABD@4?PAB= < 4E<AIDBAAB= CDBJ98GD 
GCD46?9A<S ;69AB@ C9D984K< 84AAOI.  



13.  9FB8O 6O5BD4 CDBFB>B?PAOI C4D4@9FDB6 (8?<A4 >48D4, D4;@9D B>A4). �A4?<; 
6?<SA<S 5?B><DB6B> B7D4A<K9AAB= 5GH9DAB= C4@SF< FD4A;<FAB7B G;?4-CB?GK4F9?S A4 
CDBCGE>AGR ECBEB5ABEFP 86GI;69AAB7B HD47@9AF4 E9F<, GCD46?S9@B7B EF4DF-EFBCAO@ 
CDBFB>B?B@.  
14. #DBFB>B? $$$. &9IAB?B7<< ISDN, Frame Relay, ATM. �8D9E4J<S 45BA9AFB6 
7?B54?PAB= E9F<.  
15. �B?PJB E F4>F<DB64AAO@ 8BEFGCB@. �B?PJB E @4D>9DAO@ 8BEFGCB@. ,<A4 E 
@4D>9DAO@ 8BEFGCB@.  
16. ,<A4 EB E?GK4=AO@ 8BEFGCB@. �A4?<; 6?<SA<S >B??<;<= >BA>GD<DGRM<I 
45BA9AFB6 A4 5OEFDB89=EF6<9 E?GK4=AB7B @9FB84 8BEFGC4. &9IAB?B7<< Ethernet, Fast 
Ethernet, Gigabit Ethernet. �9ECDB6B8AO9 ?B>4?PAO9 E9F<.  
17. �A4?<; <A8<6<8G4?PAB7B 5OEFDB89=EF6<S 45BA9AF4 59ECDB6B8AB= E9F<. «1HH9>F 
;4I64F4» ED98O C9D984K< 84AAOI 59ECDB6B8AB= E9F<. 
18. �B@@GF<DG9@O9 ��%. #D<AJ<CO CBEFDB9A<S EBEF46AOI E9F9=. �B>4?<;4J<S 
FD4H<>4 < <;B?SJ<S E9F9=. %B7?4EB64A<9 CDBFB>B?B6 >4A4?PAB7B GDB6AS. �B7<K9E>4S 
EFDG>FGD<;4J<S E9F< E CB@BMPR >B@@GF4FBDB6. 'EFDB=EF64 EFDG>FGD<;4J<<.  
19. "D74A<;4J<S >B@@GF4FBDB6 ?B>4?PAB= E9F<. �B@@GF4J<S «A4 ?9FG», E K4EF<KAB= < 
CB?AB= 5GH9D<;4J<9=. �<8O H<?PFD4J<< >48DB6. �4D<4AFO GCD46?9A<S CBFB>B@ >48DB6 6 
CB?G8GC?9>EAB@ < 8GC?9>EAB@ D9:<@4I D45BFO CBDFB6 >B@@GF4FBD4. &9IA<K9E>4S 
D94?<;4J<S >B@@GF4FBDB6 A4 BEAB69 >B@@GF4J<BAAB= @4FD<JO, @AB7B6IB8B6B= 
D4;89?S9@B= C4@SF<, B5M9= L<AO.  
20. �?7BD<F@ CB>DO64RM97B 89D964. &D4AE?SJ<S CDBFB>B?B6 >4A4?PAB7B GDB6AS. 
�<DFG4?PAO9 ?B>4?PAO9 E9F<. #BEFDB9A<9 6<DFG4?PAOI ?B>4?PAOI E9F9= A4 BEAB69 
7DGCC<DB6>< CBDFB6 >B@@GF4FBD4 < A4 BEAB69 7DGCC<DB6><  �%-48D9EB6 45BA9AFB6. 
21.  9FB8O 48D9E4J<< E9F96OI B5N9>FB6. (<;<K9E>4S < ?B7<K9E>4S 48D9E4J<S. 
�DGCCB6O9 < @AB7BCGA>FB6O9 48D9E4. ,<DB>B69M4A<9. #?BE><9 < <9D4DI<K9E><9 48D9E4. 
�?4EEO E9F96OI IP-48D9EB6 69DE<< 4.  
22. #D<@9A9A<9 @4EB> CD< IP-48D9E4J<<. �B@9AAO9 <@9A4. #DBFB>B? BFB5D4:9A<S IP-

48D9EB6 A4 H<;<K9E><9 (?B>4?PAO9) 48D9E4 (ARP). #DBFB>B? 8<A4@<K9E>B7B 6O89?9A<S IP-

48D9EB6 G;?4@ E9F< (DHCP).  
23. #B6FBDAB9 <ECB?P;B64A<9 48D9EAB7B CDBEFD4AEF64. &D4AE?SJ<S E9F96OI 48D9-EB6 < 
CBDFB6 (NAT/PAT).  9FB8O Q>BAB@<< 48D9EAB7B CDBEFD4AEF64.  
24.  4ELF45<DG9@4S E<EF9@4 IP-48D9E4J<< 69DE<< 6.  
25. %9F96B= CDBFB>B? IPv4. (BD@4F C4>9F4.  
26.  9FB8O @4DLDGF<;4J<<. %FD4F97<S CD<ASF<S D9L9A<S, @9EFB CD<ASF<S D9L9A<S < 
<AHBD@4J<S 8?S CD<ASF<S D9L9A<S B <;@9A9A<< @4DLDGF4. *9A4 CGF<. (<>E<DB64AA4S < 
484CF<6A4S @4DLDGF<;4J<S. *9AFD4?<;B64AAO9, D4ECD989?9AAO9 < <9D4DI<K9E><9 
484CF<6AO9 4?7BD<F@O. �;B?<DB64AAO9 < >BBC9D<DB64AAO9 4?7BD<F@O. "EAB6AO9 
FD95B64A<S > 4?7BD<F@G @4DLDGF<;4J<<.  
27. �<EF4AJ<BAAB-69>FBDAO= 4?7BD<F@ @4DLDGF<;4J<< �$#�1. %IB8<@BEFP < 
BEAB6AO9 A98BEF4F>< 4?7BD<F@4 (;4J<>?<64A<S < >B?954F9?PAO9 S6?9A<S).  9FB8O 5BDP5O 
E ?B:AO@< @4DLDGF4@<.  
28. �?7BD<F@ @4DLDGF<;4J<< A4 BEAB69 EBEFBSA<S ?<A<= E6S;< �$#�2. #DBFB>B?O 
@4DLDGF<;4J<< RIP < OSPF.  
29. #DBFB>B? ICMP. %9F< 89=F47D4@@AB7B < 6<DFG4?PAB7B E9D6<E4.  
30. "EB59AABEF< CDBFB>B?4 IPv6. 



31. �<8O 5?B><DB6B> 5GH9DAB= C4@SF< G;?B6 E9F< (CDS@4S; >BE69AA4S; E5BD><; 
6?B:9AAOI >6<F4AJ<=; 5?B><DB6><, B5GE?B6?9AAO9 CD<BD<F9FABEFPR CBFB>B6; 
EF4F<EF<K9E>B9 5?B><DB64A<9) < @9FB8O CD98GCD9:89A<S 5?B><DB6B>. %FD4F97<< 
D4ECD989?9A<S 5GH9DAB= C4@SF< G;?4 >B@@GF4J<< @9:8G 6OIB8AO@< A4CD46?9A<S@< 
C9D984K<.  9FB8O GCD46?9A<S E9F96O@< CBFB>4@<.  
32. &D4AECBDFAO9 CDBFB>B?O, BD<9AF<DB64AAO9 A4 EB98<A9A<9, CDBFB>B?O 59; 
EB98<A9A<S. �89AF<H<>4J<S (48D9E4J<S) CD<>?48AOI CDBJ9EEB6 < <AHBD@4J<BAAOI 
CBFB>B6 > A<@ < BF A<I CBDF4@<.  
33.  G?PF<C?9>E<DB64A<9 CBFB>B6 84AAOI BF D4;?<KAOI CD<?B:9A<=. 
�9@G?PF<C?9>E<DB64A<9 E9F96B7B CBFB>4 @9:8G 45BA9AFE><@< CD<>?48AO@< E?G:54@<. 
(BD@4F E97@9AF4 EBB5M9A<S. �B@4A8O FD4AECBDFAB7B CDBFB>B?4. #DBJ98GDO GCD46?9A<S 
E>6B;AB= FD4AECBDF<DB6>B= 84AAOI.  9I4A<;@ GCD46?9A<S CBFB>B@ @9:8G 
>BDD9ECBA8<DGRM<@< 45BA9AF4@< (CD<>?48AO@< CDBJ9EE4@<) A4 BEAB69 B>A4.  
34. #DBFB>B? TCP. �A4?<; ;489D:>< @G?PF<C4>9FAB7B EBB5M9A<S 6 @AB7B;69AAB@ 
89F9D@<A<DB64AAB@ FD4>F9 C9D984K< 84AAOI. �BA69=9DAO= QHH9>F.  
35. �489D:>4 EBB5M9A<S 6 A9B8ABDB8AB@ 6<DFG4?PAB@ >4A4?9. "CF<@4?PAB9 D4;5<9A<9 
EBB5M9A<S A4 HD47@9AFO. "CF<@<;4J<S D4;@9D4 HD47@9AF4 6 E9F< E GK9FB@ <E>4:9A<= 6 
>4A4?4I E6S;<.  
36. �?<SA<9 8?<F9?PABEF< E>6B;AB7B F4=@-4GF4 A4 ED98ARR ;489D:>G C4>9F4 6 
6<DFG4?PAB@ >4A4?9. �489D:>4 EBB5M9A<S 6 A47DG:9AAB@ FD4>F9 C9D984K< 84AAOI 
(B8ABDB8AO= < A9B8ABDB8AO= CB 8?<A4@ E97@9AFB6 FD4H<>). 
37. #DBFB>B? E94AEB6B7B GDB6AS. (4;O < GE?G7< E94AEB6B= E?G:5O E GEF4AB6?9A<9@ 
EB98<A9A<S. %94AEB64S E?G:54 59; GEF4AB6?9A<S EB98<A9A<S.  
38. #D98EF46<F9?PAO= CDBFB>B?. 'E?G7< CD98EF46<F9?PAB= E?G:5O (CD9B5D4;B64A<9 
HBD@4FB6, E:4F<9 <AHBD@4J<<, ED98EF64 B59EC9K9A<S 59;BC4EABEF<). #D9B5D4;B64A<9 
CD98EF46?9A<= CD<>?48AO@ CDBJ9EE4@ K9D9; ?B>4?PAO9 < EF4A84DFAO9 HBD@4FO.  
39. #DBFB>B?O CD<>?48AB7B GDB6AS. "59EC9K9A<9 <AF9DH9=E4 @9:8G 
6;4<@B89=EF6GRM<@< CD<?B:9A<S@<. #DBFB>B? C9D984K<, 8BEFGC4 < GCD46?9A<S H4=?B@. 
 B89?P 6<DFG4?PAB7B H4=?BID4A<?<M4. #DBFB>B? 6<DFG4?PAB7B F9D@<A4?4.  B89?P ED98O 
6<DFG4?PAB7B F9D@<A4?4. #DBFB>B? C9D984K< < B5D45BF>< ;484A<=. #DBFB>B? CD<9@B-
C9D984K< Q?9>FDBAAB= CBKFO. #BASF<9 EB>9F4. 
40. )4D4>F9D<EF<>4 6<8B6 E?G:5 ISDN. %I9@4 CB8>?RK9A<S B5BDG8B64A<S CB?P;B64F9?S > 
E9F< ISDN. 
41. #B889D:>4 >4K9EF64 B5E?G:<64A<S 6 E9FSI FR. 
42. #D<AJ<CO �& . "5BEAB64A<9 6O5BD4 D4;@9D4 SK9=>< �& . 
43. #D<AJ<CO BD74A<;4J<< SDN. #DBFB>B? OF. #DBFB>B? BDDP. #DB5?9@4 D4;@9DABEF< 
F45?<J CDB86<:9A<S. �BA69=9D F45?<J CDB86<:9A<S. �DGCCB6O9 F45?<JO CDB86<:9A<S. 
"7D4A<K9A<S OF. 
44. �<DFG4?<;4J<S E9F96OI HGA>J<= NFV – CD9<@GM9EF64 < A98BEF4F><. %B6@9EFA4S 
D45BF4 SDN < NFV. 
45.  B5<?PAO= IP. #DB5?9@4 EBID4A9A<S 48D9E4. 
46. 1HH9>F<6ABEFP @9FB84 CDS@B= >BDD9>J<< BL<5B>, BEAB64AAB7B A4 CBD4;DS8AB@ 
E?B:9A<< CDBFB>B?PAOI 5?B>B6 84AAOI. 
47.  B89?< B5?4KAOI 6OK<E?9A<= ITU-T < NIST. 

 

 



3.2. &<CB6O9 ;484A<S 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 8<EJ<C?<A9. 
1. %D46A<F9?PAO= 4A4?<; E6B=EF6 @9FB8B6 >B@@GF4J<< CD< C9D984K9 @G?PF<@98<=AB7B 
FD4H<>4 < ECBD48<K9E>B7B (CG?PE<DGRM97B) >B@CPRF9DAB7B FD4H<>4. 
2.  9FB8O @G?PF<C?9>E<DB64A<S < >B@@GF4J<< 6 4A4?B7B6OI < J<HDB6OI E9FSI. 
3.  9FB8O C9D984K< 84AAOI 6 D4;89?S9@OI CDB6B8AOI < 59ECDB6B8AOI ED984I. 
4. �<E>D9FAB9 < 4A4?B7B6B9 >B8<DB64A<9. 
5. "EB59AABEF< E?GK4=AB7B @9FB84 8BEFGC4 6 59ECDB6B8AB= ED989. 
6. #D<K<AO B7D4A<K9A<= A4 D4;@9D B>A4 CDBFB>B?4 >4A4?PAB7B GDB6AS. 
7. #D<K<AO «QHH9>F4 ;4I64F4» 6 CDBFB>B?9 E?GK4=AB7B @9FB84 8BEFGC4 6 D4;89?S9@B= 
59ECDB6B8AB= ED989. 
8. #D<K<AO <ECB?P;B64A<S D4;?<KAOI @9FB8B6 48D9E4J<< B8AB7B B5N9>F4 E9F< A4 
D4;?<KAOI GDB6ASI E9F96B= <9D4DI<<. 
9.  9FB8O G?GKL9A<S BC9D4J<BAAOI I4D4>F9D<EF<> FD4AECBDFAB7B CDBFB>B?4. 
10. #DBFB>B?O < E?G:5O BFB5D4:9A<S 48D9EB6. 
11. %B89D:4A<9 F45?<JO @4DLDGF<;4J<<. 
12. �BAJ9CJ<S E>B?P;SM97B B>A4. 
13. %D98EF64 CDB7D4@@<DB64A<S B5@9A4 84AAO@< 6 E9F<. 
14.  B89?< B5?4KAOI 6OK<E?9A<=. 

 

4. �9FB8<K9E><9 @4F9D<4?O, BCD989?ONM<9 CDBJ98GDO BJ9A<64A<O 
B5D4;B64F9?PAOI D9;G?PF4FB6 B5GK9A<O  

 

4.1.  9FB8<K9E><9 @4F9D<4?O 8?S BJ9A>< F9>GM97B >BAFDB?S GEC9649@BEF< CB 
8<EJ<C?<A9. 

&9>GM<= >BAFDB?P GEC9649@BEF< CB F9BD9F<K9E>B@G @4F9D<4?G BEGM9EF6?S9FES 6 
6<89 >BAFDB?PAOI D45BF.  

"J9A>4 F9>GM97B >BAFDB?S CDB6B8<FES A4 BEAB69 BJ9A>< >B@C9F9AJ<=, 
EBBF69FEF6GRM<I F9>GM9@G D4;89?G 8<EJ<C?<AO, EB7?4EAB F45?<J9 D4;89?4 1. 

 

4.2.  9FB8<K9E><9 @4F9D<4?O 8?S CDB6989A<S CDB@9:GFBKAB= 4FF9EF4J<< CB 
8<EJ<C?<A9. 

�FB7B64S BJ9A>4 CB CD98@9FG (Q>;4@9A) 6OEF46?S9FES E?98GRM<@ B5D4;B@: 
«BF?<KAB» – EFG89AF A9 <@99F A9G8B6?9F6BD<F9?PAOI BJ9AB> ;4 >BAFDB?PAO9 

D45BFO, ED98ASS (B>DG7?9AA4S) BJ9A>4 ;4 >BAFDB?PAO9 D45BFO – «BF?<KAB»; 
«IBDBLB» – EFG89AF A9 <@99F A9G8B6?9F6BD<F9?PAOI BJ9AB> ;4 >BAFDB?PAO9 

D45BFO, ED98ASS (B>DG7?9AA4S) BJ9A>4 ;4 >BAFDB?PAO9 D45BFO – «IBDBLB»; 
«G8B6?9F6BD<F9?PAB» – EFG89AF A9 <@99F A9G8B6?9F6BD<F9?PAOI BJ9AB> ;4 

>BAFDB?PAO9 D45BFO, ED98ASS (B>DG7?9AA4S) BJ9A>4 ;4 >BAFDB?PAO9 D45BFO – 
«G8B6?9F6BD<F9?PAB»; 

«A9G8B6?9F6BD<F9?PAB» – EFG89AF E84? IBFS 5O B8AG >BAFDB?PAGR D45BFG A4 
«A9G8B6?9F6BD<F9?PAB». 

�B 6D9@S Q>;4@9A4 EFG89AF @B:9F CB6OE<FP E6BR BJ9A>G, E846 ;4AB6B 
EBBF69FEF6GRMGR >BAFDB?PAGR D45BFG, CD< GE?B6<< 6OCB?A9A<S BEF4?PAOI FD95B64A<= > 
BJ9A>9. 


