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1.  #�%#"$& #$"�$�  / ��%*�#��!/ 

�" #02&�$!/� %�&� 

1.1 "5?4EFP CD<@9A9A<S CDB7D4@@O 

$45BK4S CDB7D4@@4 8<EJ<C?<AO S6?S9FES K4EFPR CDB7D4@@O CB87BFB6>< 

EC9J<4?<EFB6 ED98A97B ;69A4 6 EBBF69FEF6<< E (�"% CB EC9J<4?PABEF< 

%#" 09.02.07 �AHBD@4J<BAAO9 E<EF9@O < CDB7D4@@<DB64A<9. 
$45BK4S CDB7D4@@4 8<EJ<C?<AO @B:9F 5OFP <ECB?P;B64A4 6 8BCB?A<F9?PAB@ 

CDBH9EE<BA4?PAB@ B5D4;B64A<< < 6 CDB7D4@@4I CDBH9EE<BA4?PAB= 

CB87BFB6>< B5GK4RM<IES G>DGCA9AAB= 7DGCCO EC9J<4?PABEF9= 09.00.00 

�AHBD@4F<>4 < 6OK<E?<F9?PA4S F9IA<>4. 
 

1.2  9EFB 8<EJ<C?<AO 6 EFDG>FGD9 CDB7D4@@O CB87BFB6>< 
EC9J<4?<EFB6 ED98A97B ;69A4 
�<EJ<C?<A4 «�B@CPRF9DAO9 E9F<» BFABE<FES > B5M9CDBH9EE<BA4?PAO@ 
8<EJ<C?<A4@ < 6IB8<F 6 CDBH9EE<BA4?PAO= J<>?. 
1.3 *9?P < C?4A<DG9@O9 D9;G?PF4FO BE6B9A<S 8<EJ<C?<AO: 
 

� D9;G?PF4F9 BE6B9A<S, B5GK4RM<9ES 8B?:9A G@9FP: 
 BD74A<;B6O64FP < >BAH<7GD<DB64FP >B@CPRF9DAO9 E9F<;  
  EFDB<FP < 4A4?<;<DB64FP @B89?< >B@CPRF9DAOI E9F9=; 
 QHH9>F<6AB <ECB?P;B64FP 4CC4D4FAO9 < CDB7D4@@AO9 >B@CBA9AFO 

>B@CPRF9DAOI E9F9= CD< D9L9A<< D4;?<KAOI ;484K; 
 6OCB?ASFP EI9@O < K9DF9:< CB EC9J<4?PABEF< E <ECB?P;B64A<9@ 

CD<>?48AOI CDB7D4@@AOI ED98EF6; 
 D45BF4FP E CDBFB>B?4@< D4;AOI GDB6A9= (A4 CD<@9D9 >BA>D9FAB7B EF9>4 
CDBFB>B?B6: TCP/IP, IPX/SPX); 

 GEF4A46?<64FP < A4EFD4<64FP C4D4@9FDO CDBFB>B?B6; 
 B5A4DG:<64FP < GEFD4ASFP BL<5>< CD< C9D984K9 84AAOI. 
 

� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES 8B?:9A ;A4FP: 
 BEAB6AO9 CBASF<S >B@CPRF9DAOI E9F9=: F<CO, FBCB?B7<<, @9FB8O 8BEFGC4 
> ED989 C9D984K<; 
 4CC4D4FAO9 >B@CBA9AFO >B@CPRF9DAOI E9F9=; 
 CD<AJ<CO C4>9FAB= C9D984K< 84AAOI; 
 CBASF<9 E9F96B= @B89?<; 
 E9F96GR @B89?P OSI < 8DG7<9 E9F96O9 @B89?<; 
 CDBFB>B?O: BEAB6AO9 CBASF<S, CD<AJ<CO 6;4<@B89=EF6<S, D4;?<K<S < 
BEB59AABEF< D4ECDBEFD4A9AAOI CDBFB>B?B6, GEF4AB6>4 CDBFB>B?B6 6 
BC9D4J<BAAOI E<EF9@4I; 
 48D9E4J<R 6 E9FSI, BD74A<;4J<R @9:E9F96B7B 6B;89=EF6<S. 
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� D9;G?PF4F9 BE6B9A<S 8<EJ<C?<AO B5GK4RM<=ES BE64<649F Q?9@9AFO 

>B@C9F9AJ<=: 
3 "� 01. �O5<D4FP ECBEB5O D9L9A<S ;484K CDBH9EE<BA4?PAB= 
89SF9?PABEF<, CD<@9A<F9?PAB > D4;?<KAO@ >BAF9>EF4@.  
3 "� 02. �ECB?P;B64FP EB6D9@9AAO9 ED98EF64 CB<E>4, 4A4?<;4 < 
<AF9DCD9F4J<<, <AHBD@4J<< < <AHBD@4J<BAAO9 F9IAB?B7<< 8?S 
6OCB?A9A<S ;484K CDBH9EE<BA4?PAB= 89SF9?PABEF<. 
3 OK 04. -HH9>F<6AB 6;4<@B89=EF6B64FP < D45BF4FP 6 >B??9>F<69 < 
>B@4A89. 
3 "� 05. "EGM9EF6?SFP GEFAGR < C<EP@9AAGR >B@@GA<>4J<R A4 
3 7BEG84DEF69AAB@ S;O>9 $BEE<=E>B= (989D4J<< E GK9FB@ BEB59AABEF9= 
EBJ<4?PAB7B < >G?PFGDAB7B >BAF9>EF4. 
3 "�.09 #B?P;B64FPES CDBH9EE<BA4?PAB= 8B>G@9AF4J<9= A4 
7BEG84DEF69AAB@ < <ABEFD4AAB@ S;O>4I.  
#� 4.1. "EGM9EF6?SFP <AEF4??SJ<R, A4EFDB=>G < B5E?G:<64A<9 
CDB7D4@@AB7B B59EC9K9A<S >B@CPRF9DAOI E<EF9@. 
#� 4.4. "59EC9K<64FP ;4M<FG CDB7D4@@AB7B B59EC9K9A<S >B@CPRF9DAOI 
E<EF9@ CDB7D4@@AO@< ED98EF64@<. 
� D4@>4I CDB7D4@@O 8<EJ<C?<AO B5GK4RM<@<ES BE64<64RFES E?98GRM<9 
?<KABEFAO9 D9;G?PF4FO: 

�<KABEFAO9 D9;G?PF4FO  
D94?<;4J<< CDB7D4@@O 6BEC<F4A<S  

�B8 ?<KABEFAOI 
D9;G?PF4FB6  

"EB;A4RM<= E95S 7D4:84A<AB@ < ;4M<FA<>B@ 69?<>B= EFD4AO. �$ 1 
#DBS6?SRM<= 4>F<6AGR 7D4:84AE>GR CB;<J<R, 89@BAEFD<DGRM<= 
CD<69D:9AABEFP CD<AJ<C4@ K9EFABEF<, CBDS8BKABEF<, BF>DOFBEF<, 
Q>BAB@<K9E>< 4>F<6AO= < GK4EF6GRM<= 6 EFG89AK9E>B@ < 
F9DD<FBD<4?PAB@ E4@BGCD46?9A<<, 6 FB@ K<E?9 A4 GE?B6<SI 
8B5DB6B?PK9EF64, CDB8G>F<6AB 6;4<@B89=EF6GRM<= < GK4EF6GRM<= 
6 89SF9?PABEF< B5M9EF69AAOI BD74A<;4J<=. 

�$ 2 

#DBS6?SRM<= < 89@BAEFD<DGRM<= G64:9A<9 > ?R8S@ FDG84, 
BEB;A4RM<= J9AABEFP EB5EF69AAB7B FDG84. %FD9@SM<=ES > 
HBD@<DB64A<R 6 E9F96B= ED989 ?<KABEFAB < CDBH9EE<BA4?PAB7B 
>BAEFDG>F<6AB7B «J<HDB6B7B E?984». 

�$ 4 

�9@BAEFD<DGRM<= G@9A<9 QHH9>F<6AB 6;4<@B89=EF6B64FP 6 
>B@4A89, 69EF< 8<4?B7, 6 FB@ K<E?9 E <ECB?P;B64A<9@ ED98EF6 
>B@@GA<>4J<< 

�$ 13 

�9@BAEFD<DGRM<= A46O>< 4A4?<;4 < <AF9DCD9F4J<< <AHBD@4J<< <; 
D4;?<KAOI <EFBKA<>B6 E GK9FB@ ABD@4F<6AB-CD46B6OI ABD@ 

�$ 14 

�9@BAEFD<DGRM<= 7BFB6ABEFP < ECBEB5ABEFP > B5D4;B64A<R, 6 FB@ 
K<E?9 E4@BB5D4;B64A<R, A4 CDBFS:9A<< 6E9= :<;A<; EB;A4F9?PAB9 
BFABL9A<9 > A9CD9DO6AB@G B5D4;B64A<R >4> GE?B6<R GEC9LAB= 
CDBH9EE<BA4?PAB= < B5M9EF69AAB= 89SF9?PABEF<. 

�$ 15 

"D<9AF<DB64AAO= A4 D45BFG 6 >B@4A89 �$ 19 
'@9RM<= D45BF4FP E 5B?PL<@ B5Nё@B@ <AHBD@4J<<, 8?S 
QHH9>F<6AB7B 6OCB?A9A<S CDBH9EE<BA4?PAOI ;484K �$ 20 

"D<9AF<DGRM<=ES 6 GE?B6<SI K4EFB= E@9AO F9IAB?B7<= 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 

�$ 21 

"F>DOFO= > F9>GM<@ < C9DEC9>F<6AO@ <;@9A9A<S@ 6 @<D9 FDG84, �$ 23 
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7BFB6O= > BE6B9A<R AB6OI >B@C9F9AJ<= < > <;@9A9A<R GE?B6<= 
FDG84, 89@BAEFD<DGRM<= A46O>< E4@BB5D4;B64A<S < E4@BD4;6<F<S 
%FD9EEBGEFB=K<6O=, >B@@GA<>459?PAO=, <AB64J<BAAB @OE?SM<= �$ 24 
�ECB?P;GRM<= <AHBD@4J<BAAB 3 >B@@GA<>4J<BAAO9 F9IAB?B7<< 6 
CDBH9EE<BA4?PAB= 89SF9?PABEF< 

�$ 25 

�OCB?ASRM<= BF?48>G, F9EF<DB64A<9 < BCF<@<;4J<R CDB7D4@@AOI 
@B8G?9= 

�$ 26 

$4;D454FO64RM<= F9IA<K9E>GR 8B>G@9AF4J<R A4 CDB7D4@@AB9 
B59EC9K9A<9 �$ 27 

%B;84RM<= < B5D454FO64RM<= J<HDB6O9 <;B5D4:9A<S < B5N9>FO 
@G?PF<@98<4 �$ 30 

 

1.4 $9>B@9A8G9@B9 >B?<K9EF6B K4EB6 A4 BE6B9A<9 CDB7D4@@O   

8<EJ<C?<AO: 
@4>E<@4?PAB= GK95AB= A47DG;>< B5GK4RM97BES 120 K4EB6, 6 FB@ 
K<E?9: B5S;4F9?PAB= 4G8<FBDAB= GK95AB= A47DG;>< 
B5GK4RM<IES 70 K4EB6; E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES 
4K4E4, CDB@9:GFBKA4S 4FF9EF4J<S 8 K4EB6. 
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2. %&$'�&'$� � %"��$��!�� ��%*�#��!/ 

 

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

 

 

�<8 GK95AB= D45BFO "5N9@ 6 K4E4I 

"5N9@ B5D4;B64F9?PAB= CDB7D4@@O 120 

� FB@ K<E?9: 

?9>J<BAAO9 ;4ASF<S 70 

CD4>F<K9E><9 ;4ASF<S 38 

?45BD4FBDAO9 ;4ASF<S - 

�4D<4F<6A4S K4EFP 72 

%4@BEFBSF9?PA4S D45BF4 
CB87BFB6>а 8B>?а8B6 

4 

CDB@9:GFBGAая аFF9EFаFия  8 
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2.2. &9@4F<K9E><= C?4A < EB89D:4A<9 8<EJ<C?<AO «�B@CPRF9DAO9 E9F<» 
 

!4<@9AB64A<9 
D4;89?B6 < F9@ 

%B89D:4A<9 GK95AB7B @4F9D<4?4, ?45BD4FBDAO9 < CD4>F<K9E><9 
D45BFO, E4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES "5N9@ K4EB6 

�B8O 

>B@C9F9AJ<<, 
HBD@<DB64A<R 

>BFBDOI 
ECBEB5EF6G9F 
Q?9@9AF 
CDB7D4@@O 

'DB69AP 
BE6B9A<S 

1 2 3 4 5 

 

 

&9@4 1  
"EAB6AO9 
CD<AJ<CO 

CBEFDB9A<S 
>B@CPRF9DAOI 

E9F9= 

%B89D:4A<9 GK95AB7B @4F9D<4?4  
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�К 1,2 

�К 4.1, 4.4 

 

#BASF<9 >B@CPRF9DAB= E9F< (>B@CPRF9DA4S E9FP, E9F96B9 6;4<@B89=EF6<9, 
46FBAB@A4S ED984, A4;A4K9A<9 E9F<, D9EGDEO E9F<, <AF9D4>F<6A4S E6S;P, 
�AF9DA9F). 
�?4EE<H<>4J<S >B@CPRF9DAOI E9F9=. (GA>J<BA4?PAO9 F<CO 
>B@CPRF9DAOI E9F9=: ?B>4?PAO9, 7?B54?PAO9, >BDCBD4F<6AO9. &<CO 

7?B54?PAOI E9F9=. 

1 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  

#D4>F<K9E><9 ;4ASF<S 
�6989A<9 6 ED98G CBEFDB9A<S 6<DFG4?PAOI 6OK<E?<F9?PAOI E9F9= 

�;GK9A<9 FD95B64A<=, CD98NS6?S9@OI > EB6D9@9AAO@ 6OK<E?<F9?PAO@ 
E9FS@, < BEAB6AOI CDB5?9@ CBEFDB9A<S >B@CPRF9DAOI E9F9=. 

4 

 

 

 

 

&9@4 2 
%9F96O9 

4DI<F9>FGDO 

%B89D:4A<9 GK95AB7B @4F9D<4?4  
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�К 1,2 

�К 4.1, 4.4 

 

 

1 

    "D74A<;4J<S E9F9= D4;?<KAOI F<CB6. &<CO E9F9=: B8AB D4A7B6O9, 
E9D69DAO9, 7<5D<8AO9. �DI<F9>FGD4 «>?<9AF3E9D69D». 
 &<CO E9D69DB6: H4=?B6O9, C9K4F<, CD<?B:9A<=, EBB5M9A<=, 54; 84AAOI. 
�4;B6O9   E9F96O9 FBCB?B7<< < >B@5<A<DB64AAO9 FBCB?B7<K9E><9 D9L9A<S. 
�BEFB<AEF64 < A98BEF4F>< 54;B6OI E9F96OI FBCB?B7<=. 

 

 

2 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  

#D4>F<K9E><9 ;4ASF<S 
%B;84A<9 @B89?< ?B>4?PAB= E9F< 

#DB9>F<DB64A<9 < A4EFDB=>< >B@CPRF9DAOI E9F9= 

4 

 

&9@4 3. 
&9IAB?B7<< 

%B89D:4A<9 GK95AB7B @4F9D<4?4  

 

4 

 

 

 

 

�4;B6O9 F9IAB?B7<< ?B>4?PAOI E9F9=: Ethernet, ArcNet, Tok9n-Ring. 

%F4A84DFO IEEE 802.I. &9IAB?B7<< Fast Ethernet, Gigabit Ethernet. 2 
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?B>4?PAOI E9F9= �45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB - �К 1,2,4,5,9. 

�К 4.1, 4.4 

 

#D4>F<K9E><9 ;4ASF<S  
%FDG>FGD<;4J<S ?B>4?PAOI 6OK<E?<F9?PAOI E9F9= E CB@BMPR 
>B@@GF4FBDB6 
�;GK9A<9 I4D4>F9D<EF<> 6<FB= C4DO < >B4>E<4?PAB7B >459?S. 

4 

 

 

 

 

 

 

 

&9@4 4. 
�CC4D4FAO9 
>B@CBA9AFO 

>B@CPRF9DAOI 
E9F9= 

%B89D:4A<9 GK95AB7B @4F9D<4?4    

(<;<K9E><9 ED98O C9D984K< 84AAOI. &<CO >459?9= < <I I4D4>F9D<EF<><. 
%D46A9A<S >459?9=. &<CO E9F9=, ?<A<= < >4A4?B6 E6S;<. %B98<A<F9?<, 
>BAA9>FBDO 8?S D4;?<KAOI F<CB6 >459?9=. �AEFDG@9AFO 8?S @BAF4:4 < 
F9EF<DB64A<S >459?PAOI E<EF9@. �9ECDB6B8AO9 ED98O C9D984K< 84AAOI. 
�B@@GA<>4J<BAAB9 B5BDG8B64A<9 E9F9=. %9F96O9 484CF9DO. (GA>J<< < 
I4D4>F9D<EF<>< E9F96OI 484CF9DB6. �?4EE<H<>4J<S E9F96OI 484CF9DB6. 
�D4=69DO E9F96OI 484CF9DB6. 'EF4AB6>4 < >BAH<7GD<DB64A<9 E9F96B7B 
484CF9D4. �BAJ9AFD4FBDO, @BEFO, >B@@GF<DGRM<9 @BEFO, @4DLDGF<;4FBDO, 
L?R;O, <I A4;A4K9A<9, BEAB6AO9 HGA>J<< < C4D4@9FDO 
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�К 1,4, 

�К 4.1 

 

2 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  

#D4>F<K9E><9 ;4ASF<S 
�;GK9A<9 GEFDB=EF64 >459?S «�<F4S C4D4» 
 BAF4: F9?9>B@@GA<>4J<BAAB7B B5BDG8B64A<S. 
%CBEB5O CB8>?RK9A<S E9F96B7B B5BDG8B64A<S. 

4 

 

 

 

&9@4 5. 
%9F96O9 @B89?< 

%B89D:4A<9 GK95AB7B @4F9D<4?4    

#BASF<9 «BF>DOF4S 4DI<F9>FGD4». %9@<GDB6A964S @B89?P 6;4<@B89=EF6<S 
BF>DOFOI E<EF9@ (OSI). )4D4>F9D<EF<>4 GDB6A9= 6;4<@B89=EF6<S @B89?< 

OSI. #D<AJ<CO C4>9FAB= C9D984K< 84AAOI.  B89?P TCP/IP. "EAB6AO9 
CBASF<S TCP/IP. )4D4>F9D<EF<>4 GDB6A9= @B89?< TCP/IP. 

 

6 

 

 

�К 2 

2 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -   

#D4>F<K9E><9 ;4ASF<S  
%BBF69FEF6<9 EF9>B6 TCP/IP, IPX/SPX, NetBIOS/SMB GDB6AS@ @B89?< OSI 
 �;GK9A<9 ;484K < HGA>J<= CB GDB6AS@ @B89?< OSI  

4 

 

 

 

 

 

&9@4 6. 

%B89D:4A<9 GK95AB7B @4F9D<4?4  
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�К 1,2 

 

&9BD9F<K9E><9 BEAB6O C9D984K< 84AAOI. #BASF<9 E<7A4?4, 84AAOI.  9FB8O 
>B8<DB64A<S 84AAOI CD< C9D984K9.  B8G?SJ<S E<7A4?B6.  9FB8O 
BJ<HDB6><. #BASF<9 >B@@GF4J<<. �B@@GF4J<S >4A4?B6, C4>9FB6, 
EBB5M9A<=. #BASF<9 C4>9F4. 
#DBFB>B?O < EF9>< CDBFB>B?B6. %FDG>FGD4 EF9>B6 OSI, IPX/SPX, 

1 

2 
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#9D984K4 
84AAOI CB E9F<. 
 

NetBios/SMB. %F9> CDBFB>B?B6 TCP/IP. �7B EBEF46 < A4;A4K9A<9 >4:8B7B 
CDBFB>B?4. $4ECD989?9A<9 CDBFB>B?B6 CB A4;A4K9A<R 6 @B89?< OSI. 
%9F96O9 < FD4AECBDFAO9 CDBFB>B?O. #DBFB>B?O CD<>?48AB7B GDB6AS FTP, 
HTTP, Telnet, SMTP, POP3. 

&<CO 48D9EB6 EF9>4 TCP/IP. &<CO 48D9EB6 EF9>4 TCP/IP. �B>4?PAO9 48D9E4. 
%9F96O9 IP-48D9E4. �B@9AAO9 <@9A4. (BD@4F < >?4EEO IP-48D9EB6. #B8E9F< 
< @4E>< CB8E9F9=. !4;A4K9A<9 48D9EB6 46FBAB@AB= E9F<. *9AFD4?<;B64AAB9 
D4ECD989?9A<9 48D9EB6. "FB5D4:9A<9 IP-48D9EB6 A4 ?B>4?PAO9 48D9E4. 
%<EF9@4 DNS 

#D4>F<K9E><9 ;4ASF<S 
&9EF<DB64A<9 D45BFO E9F< 

2  

 %B89D:4A<9 GK95AB7B @4F9D<4?4    

&9@4 7. 
�8D9E4J<S 6 
E9FSI 

�8D9E4J<S 6 IP-E9FSI. (BD@4FO IP348D9EB6 < <I CD9B5D4;B64A<9. $4;89?9A<9 
E9F<: CB8E9F< < @4E>< CB8E9F9=.  
�8D9E4J<S CB8E9F9=. $94?<;4J<S 4DI<F9>FGDO CB8E9F9=. "CD989?9A<9 @4E>< 

CB8E9F<. 

 

6 

 

 

 

�К 1,2,4,9, 

 

2 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  

#D4>F<K9E><9 ;4ASF<S 
�8D9E4J<S 6 IP-E9FSI. #B8E9F< < @4E><. 
!4EFDB=>4 H<?PFD4J<< TCP\IP. 

$9L9A<9 ;484K CB IP-48D9E4J<< 

$4;?B:9A<9 CDBFB>B?4 IP CB CB8E9FS@ 

4 

%4@BEFBSF9?PA4S D45BF4 B5GK4RM<IES 

�B>?48 A4 F9@O: «#D9B5D4;B64A<9 IP-48D9EB6», «"CD989?9A<9 @4E>< 
CB8E9F<», 
«%F4F<K9E>4S < 8<A4@<K9E>4S @4DLDGF<;4J<S». 

4 

 

 

 

 

 

&9@4 8. 
 9:E9F96B9 

%B89D:4A<9 GK95AB7B @4F9D<4?4  

 

8 

  

2 #D<AJ<CO B5N98<A9A<S E9F9= A4 BEAB69 CDBFB>B?B6 E9F96B7B GDB6AS. 
!4EFDB=>4 CDBFB>B?4 TCP/IP6 BC9D4J<BAAOI E<EF9@4I. #D<@9A9A<9 
8<47ABEF<K9E><I GF<?<F CDBFB>B?4 TCP/IP. "D74A<;4J<S @9:E9F96B7B 
6;4<@B89=EF6<S. #DBFB>B?O @4DLDGF<;4J<<. (<?PFD4J<S C4>9FB6. 
(GA>J<< @4DLDGF<;4FBD4. %9F96B= L?R;. �D4A8@4GQD. 

 

 

�К 2,4,9, 

�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  
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6;4<@B89=EF6<9 #D4>F<K9E><9 ;4ASF<S 
#D<AJ<CO 6;4<@B89=EF6<S < D4;?<K<S CDBFB>B?B6: TCP/IP, IPX/SPX 

�;GK9A<9 I4D4>F9D<EF<> 8D4=69DB6 E9F96OI 484CF9DB6. 
�;GK9A<9 GEFDB=EF64 4A4?B7B6B7B @B89@4. 
�;GK9A<9 GEFDB=EF64 J<HDB6B7B @B89@4 
!4EFDB=>4 H<?PFD4J<< TCP\IP.  

"D74A<;4J<S @9:E9F96B7B 6;4<@B89=EF6<S. !4EFDB=>4 WiFi-DBGF9D4. 
�;GK9A<9 < A4EFDB=>4 @4DLDGF<;4FBDB6. �<47ABEF<>4 
@4DLDGF<;4FBDB6. 

8 

 

 

 

 

&9@4 9. 
�B@CPRF9DAO9 
7?B54?PAO9 E9F< 
E >B@@GF4J<9= 

C4>9FB6 

%B89D:4A<9 GK95AB7B @4F9D<4?4  

 

8 

 

 

�К 1,4,9, 

 

 

2 

"D74A<;4J<S 6<DFG4?PAOI >4A4?B6 <AHBD@4J<BAAB7B B5@9A4. #DBFB>B? 
).25. )4D4>F9D<EF<>4 GDB6A9= CDBFB>B?4. �BEFB<AEF64 < A98BEF4F>< E9F9= 

).25. %I9@4 >BAEFDG>J<< «IP CB69DI A9EGM97B CDBFB>B?4». 
�45BD4FBDAO9 ;4ASF<S: A9 CD98GE@BFD9AB -  

#D4>F<K9E><9 ;4ASF<S 
#9D984K4 FD4H<>4 IP K9D9; E9F< ATM. 
%B;84A<9 < A4EFDB=>4 EB98<A9A<S G84?9AAB7B 8BEFGC4, GEF4AB6?9A<9 
EB98<A9A<S E E9D69DB@ CBEF46M<>4 GE?G7. 
!4EFDB=>4 DBGF9D4. 

4   

 #DB@9:GFBKA4S 4FF9EF4J<S 8   

�E97B: 120   



12  

1. '%�"��3 $������*�� #$"�$�  / ��%*�#��!/ 

 

3.1. &D95B64A<S > @<A<@4?PAB@G @4F9D<4?PAB-
F9IA<K9E>B@G B59EC9K9A<R 

 

�?S D94?<;4J<< CDB7D4@@O 8<EJ<C?<AO CD98GE@BFD9AO E?98GRM<9 EC9J<4?PAO9 
CB@9M9A<S:  
�45BD4FBD<S 6OK<E?<F9?PAB= F9IA<><, 4DI<F9>FGDO C9DEBA4?PAB7B 
>B@CPRF9D4 < C9D<H9D<=AOI GEFDB=EF6, CDB7D4@@AB7B B59EC9K9A<S < 
EBCDB6B:89A<S >B@CPRF9DAOI E<EF9@ № 506 
%FB? CD9CB8464F9?S, EFG? CD9CB8464F9?S, 8BE>4 GK9A<K9E>4S, >B@C?9>F 
EC9J<4?<;<DB64AAB= GK95AB= @959?< (GK9A<K9E><9 EFB?O < EFG?PS, 
>B@CPRF9DAO9 GK9A<K9E><9 EFB?O, >D9E?4), >B?BA>< 8?S 6BECDB<;6989A<S 
;6G>4 (2 LF.), A4GLA<>< (4 LF.),  
E<EF9@AO= 5?B> ITT Ryzen 5 1600/A320/16Gb/120Gb SSD/1Tb HDD/GT 1030 
2Gb/mATX 450W (12 LF.), @BA<FBD 23.8 AOC 24B2XDM Black (12 LF.),  E9D69D 
ASUS B560 / Core i7 x8 11700 4.9�7J/ 250�5 SSD / 2000�5 HDD / 2*16�5 "�' / 
�# 600W.  BA<FBD Viewsonic 23.6" VA2406-H-2 VA SuperClear, >?46<4FGD4 (12 
LF.), >B@CPRF9DA4S @OLP (12 LF.). #D<AF9D A3 J69FAB=. %9F96B= 
@4DLDGF<;4FBD, <AHBD@4J<BAAO= EF9A8, E9=H. #DB9>FBD. ->D4A.  4D>9DA4S 
8BE>4. "59EC9K9A 8BEFGC > E9F< �AF9DA9F < 6 Q?9>FDBAAGR <AHBD@4J<BAAGR 
B5D4;B64F9?PAGR ED98G BD74A<;4J<<. 
12>B@C?9>FB6 >B@CPRF9DAOI >B@C?9>FGRM<I 8?S CDB<;6989A<S E5BD><, 
D4;5BD>< < E9D6<EAB7B B5E?G:<64A<S #� < BD7F9IA<><. "H<EAO= @B?P59DF 
(H?<CK4DF). 
#B8C<E>4 Azure Dev Tools for Teaching 
#B8C<E>4 A4 CDB7D4@@AB9 B59EC9K9A<9 «Azure Dev Tools for Teaching», 
OrderNumber: ICM-182009, <89AF<H<>4FBD CB8C<E><: 7562a8d2-e5ab-4243-

bfb1-ea70a9eca784, Customer №: 1831121443 
Microsoft Office 2016 

�<J9A;<S: V0878238 OfficeProPlusEdu ALNG LicSAPk OLV E 1Y Acdmc Ent 

EclipseIDEforJavaEEDevelopers 

Eclipse Public License - v 1.0 

NetBeans 

�<J9A;<BAAB9 EB7?4L9A<9 BF 1.01.20047 
AndroidStudio 

�<J9A;<BAAB9 EB7?4L9A<9 BF 27.07.2021 
IntelliJIDEA 

%B7?4L9A<9 B CB8C<E>9 A4 toolbox 8?S EFG89AFB6 < CD9CB8464F9?9= 

�9DE<S 4.0, BF 1 E9AFS5DS 2021 7. 
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3.2. �AHBD@4J<BAAB9 B59EC9K9A<9 B5GK9A<S 
#9D9K9AP D9>B@9A8G9@OI GK95AOI <;84A<=, �AF9DA9F-D9EGDEB6, 

8BCB?A<F9?PAB= ?<F9D4FGDO 

 

"EAB6AO9 <EFBKA<><: 

1. �<5DB6,  . �.  �B@CPRF9DAO9 E9F< < F9?9>B@@GA<>4J<<. 
 4DLDGF<;4J<S 6 IP-E9FSI 6 2 K. +4EFP 1 : GK95A<> < CD4>F<>G@ 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S /  . �. �<5DB6. 4  BE>64 : �;84F9?PEF6B 
.D4=F, 2023. 4 333 E. 4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-

534-04638-0. 4 &9>EF : Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 .D4=F 
[E4=F]. 4 URL: https://urait.ru/bcode/513518 

2. �<5DB6,  . �.  �B@CPRF9DAO9 E9F< < F9?9>B@@GA<>4J<<. 
 4DLDGF<;4J<S 6 IP-E9FSI 6 2 K. +4EFP 2 : GK95A<> < CD4>F<>G@ 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S /  . �. �<5DB6. 4  BE>64 : �;84F9?PEF6B 
.D4=F, 2023. 4 351 E. 4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-

534-04635-9. 4 &9>EF : Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 .D4=F 
[E4=F]. 4 URL: https://urait.ru/bcode/514019 

3. %9F< < F9?9>B@@GA<>4J<< : GK95A<> < CD4>F<>G@ 8?S ED98A97B 
CDBH9EE<BA4?PAB7B B5D4;B64A<S / �. �. %4@G=?B6 [< 8D.] ; CB8 D984>J<9= �. �. 
%4@G=?B64, �. �. ,4?<@B64, �. %. �G?S5B64. 4  BE>64 : �;84F9?PEF6B .D4=F, 
2023. 4 363 E. 4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-9916-0480-

2. 4 &9>EF : Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 .D4=F [E4=F]. 4 

URL: https://urait.ru/bcode/517817 

�BCB?A<F9?PAO9 <EFBKA<><: 
1. �4@SF<A4, ".  .  �AHB>B@@GA<>4J<BAAO9 E<EF9@O < E9F<. "EAB6O 
@B89?<DB64A<S : GK95AB9 CBEB5<9 8?S ED98A97B CDBH9EE<BA4?PAB7B 
B5D4;B64A<S / ".  . �4@SF<A4. 4  BE>64 : �;84F9?PEF6B .D4=F, 2023. 4 159 E. 
4 (#DBH9EE<BA4?PAB9 B5D4;B64A<9). 4 ISBN 978-5-534-10682-4. 4 &9>EF : 
Q?9>FDBAAO= // "5D4;B64F9?PA4S C?4FHBD@4 .D4=F [E4=F]. 4 URL: 

https://urait.ru/bcode/518012 

2.  9FB8<K9E><9 D9>B@9A84J<<, 8?S BD74A<;4J<< E4@BEFBSF9?PAB= D45BFO, 

B5GK4RM<IES CB 8<EJ<C?<A9 "#.11 �B@CPRF9DAO9 E9F< 8?S EFG89AFB6 
EC9J<4?PABEF< 09.02.07 �AHBD@4J<BAAO9 E<EF9@O < CDB7D4@@<DB64A<9, 
20237. 

 

 

 

https://urait.ru/bcode/513518
https://urait.ru/bcode/514019
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4.�"!&$"�0 � "*�!�� $��'�0&�&"� "%�"�!�3 

��%*�#��!/ 

�BAFDB?P < BJ9A>4 D9;G?PF4FB6 BE6B9A<S 8<EJ<C?<AO BEGM9EF6?SRFES 
CD9CB8464F9?9@ 6 CDBJ9EE9 F9EF<DB64A<S, 4 F4>:9 6OCB?A9A<S 
B5GK4RM<@<ES <A8<6<8G4?PAOI ;484A<=. 

 

$9;G?PF4FO 
B5GK9A<S (BE6B9AAO9 
G@9A<S, GE6B9AAO9 

;A4A<S) 

�D<F9D<< BJ9A>< (BD@O < @9FB8O 
>BAFDB?S < BJ9A>< 
D9;G?PF4FB6 B5GK9A<S 

П5D5G5AP у@5A<=, 
BEва<ва5@OE в 
Dа@>аE 4<EF<C?<AO: 
- BD74A<;B6O64FP < 

>BAH<7GD<DB64FP 
>B@CPRF9DAO9 
E9F< 

«"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 
'K95AOI ;484A<= 
6OCB?A9AB, A9>BFBDO9 <; 
6OCB?A9AAOI ;484A<= 
EB89D:4F BL<5><. 
«!9G8B6?9F6BD<F9?PAB» - 

F9BD9F<K9E>B9 EB89D:4A<9 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<=.  

"J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF<. 
- EFDB<FP < 4A4?<;<DB64FP 
@B89?< >B@CPRF9DAOI 
E9F9= 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<=.  
"J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF<. 
- QHH9>F<6AB <ECB?P;B64FP 
4CC4D4FAO9 < CDB7D4@@AO9 
>B@CBA9AFO 
>B@CPRF9DAOI E9F9= CD< 

D9L9A<< D4;?<KAOI ;484K 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<= 

 "J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 
D4;?<KAB= E?B:ABEF<. 

- 6OCB?ASFP EI9@O < 

K9DF9:< CB EC9J<4?PABEF< E 
<ECB?P;B64A<9@ 
CD<>?48AOI CDB7D4@@AOI 
ED98EF6; 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E>B7B ;4ASF<S. 
"J9A>4 6OCB?A9A<S 
CD4>F<K9E>B7B ;4ASF<S  
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF<. 
- D45BF4FP E CDBFB>B?4@< 

D4;AOI GDB6A9= (A4 
CD<@9D9 >BA>D9FAB7B EF9>4 
CDBFB>B?B6: TCP/IP, 
IPX/SPX) 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<=. 

 "J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF< 
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>GDE4 A9 BE6B9AB, 
A9B5IB8<@O9 G@9A<S A9 
EHBD@<DB64AO, 

. 

- GEF4A46?<64FP < 
A4EFD4<64FP C4D4@9FDO 

!45?R89A<9 ;4 
6OCB?A9A<9@ 
CD4>F<K9E><I ;4ASF<=. 

CDBFB>B?B6 6OCB?A9AAO9 GK95AO9 
;484A<S EB89D:4F 7DG5O9 
BL<5><. 

"J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 
�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF< 
- B5A4DG:<64FP < GEFD4ASFP 
BL<5>< CD< C9D984K9 84AAOI 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<= . 

"J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<=. 

�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF< 
-GK4EF6B64FP 6  
CDB9>F<DB64A<<, @BAF4:9 < 
Q>EC?G4F4J<< < 8<47ABEF<>9 
>B@CPRF9DAOI E9F9= 

!45?R89A<9 ;4 
6OCB?A9A<9@ 

CD4>F<K9E><I ;4ASF<=. 

"J9A>4 6OCB?A9A<S 
CD4>F<K9E><I ;4ASF<= . 

�OCB?A9A<9 
<A8<6<8G4?PAOI ;484A<= 

D4;?<KAB= E?B:ABEF< 
#9D9K9AP ;A4A<=, 
BE64<649@OI 6 D4@>4I 
8<EJ<C?<AO: 
- BEAB6AO9 CBASF<S 
>B@CPRF9DAOI E9F9=: F<CO, 
FBCB?B7<<, @9FB8O 8BEFGC4 > 
ED989 C9D984K< 

 

 

 

 

#<EP@9AAO= BCDBE 

- 4CC4D4FAO9 >B@CBA9AFO 
>B@CPRF9DAOI E9F9= 

(DBAF4?PAO= BCDBE CB 
F9@9 
 

- CD<AJ<CO C4>9FAB= 
C9D984K< 84AAOI 

(DBAF4?PAO= BCDBE CB 
F9@9 
 

- CBASF<9 E9F96B= @B89?< 'EFAO= BCDBE. 

- E9F96GR @B89?P OSI < 
8DG7<9 E9F96O9 @B89?< 

"J9A>4 BFK9FB6 CB 
6OCB?A9A<R
 CD4>F<K9E><I 
D45BF  

- CDBFB>B?O 'EFAO= BCDBE . 
- BEAB6AO9 CBASF<S, 
CD<AJ<CO 6;4<@B89=EF6<S, 

&9EF<DB64A<9 
90-100% CD46<?PAOI 
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D4;?<K<S < BEB59AABEF< 
D4ECDBEFD4A9AAOI 
CDBFB>B?B6, GEF4AB6>4 
CDBFB>B?B6 6 BC9D4J<BAAOI 
E<EF9@4I 
- 48D9E4J<R 6 E9FSI,    
BD74A<;4J<R @9:E9F96B7B 
6B;89=EF6<S 
-6;4<@BE6S;P @B89?9= 
>B@CPRF9DAOI E<EF9@ < 
>B@C?9>EB6 
 

BF69FB6 3«5» 
70-89% CD46<?PAOI 
BF69FB6 3«4» 
50-69% CD46<?PAOI 
BF69FB6 3«3» 
@9A99 50% - «2» 

�<KABEFAO9 D9;G?PF4FO  
D94?<;4J<< CDB7D4@@O 6BEC<F4A<S  

�B8 ?<KABEFAOI 
D9;G?PF4FB6  

"EB;A4RM<= E95S 7D4:84A<AB@ < ;4M<FA<>B@ 69?<>B= 
EFD4AO. 

�$ 1 
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