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�45BD4FBDA4 DB5BF4 №1 

�BE?V8:9AAO @9D9: 6 E9D98B6<MV  
CISCO PACKET TRACER 8.01 

 

�9F4 DB5BF<: >7=09><8B8AO 7 A5@54>28I5< 4;O <>45;N20==O B0 
>?B8<V70FVW :><?’NB5@=8E <5@56 Cisco Packet Tracer. !02G8B8AO 
A:;040B8 <>45;V :><?’NB5@=8E <5@56 B0 :>=DV3C@C20B8 
2V@BC0;P=5 >1;04=0==O. 
 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
#@>3@0<=V ?@>4C:B8 Packet Tracer 40NBP <>6;82VABP 

AB2>@N20B8 <5@5652V B>?>;>3VW 7 H8@>:>3> A?5:B@C 
<0@H@CB870B>@V2 V :><CB0B>@V2 :><?0=VW Cisco, @>1>G8E AB0=FV9 V 
<5@56528E 7’є4=0=P B8?C Ethernet, Serial, ISDN, Frame Relay. *O 
DC=:FVO <>65 1CB8 28:>=0=0 O: 4;O =02G0==O, B0: V 4;O @>1>B8. 
!0?@8:;04, I>1 7@>18B8 =0AB@>9:C <5@56V I5 =0 5B0?V 
?;0=C20==O 01> I>1 AB2>@8B8 :>?VN @>1>G>W <5@56V 7 <5B>N 
CAC=5==O =5A?@02=>ABV. 

�;O 70?CA:C Cisco Packet Tracer =5>1EV4=> 70?CAB8B8 
28:>=C20=89 D09; PacketТracer8.exe. �030;P=89 284 ?@>3@0<8 
<>6=0 ?>10G8B8 =0 @8A. 1.1. 

$>1>G0 >1;0ABP 2V:=0 ?@>3@0<8 A:;040єBPAO 7 =0ABC?=8E 
5;5<5=BV2: 

1. Menu Bar - ?0=5;P, O:0 <VAB8BP <5=N File, Edit, Options, 

View Tools, Extensions, Help. 

2. Main Tool Bar - <VAB8BP 3@0DVG=V 7>1@065==O O@;8:V2 
4;O 4>ABC?C 4> :><0=4 <5=N New, Open, Save, Network 

Information,... View Command log. 

3. Common Tools Bar - ?0=5;P, O:0 70157?5GCє 4>ABC? 4> 
=091V;PH 28:>@8AB>2C20=8< V=AB@C<5=B0< ?@>3@0<8: Select, 
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Place Note, Delete, Inspect, Draw line, …, Add Simple PDU V Add 

Complex PDU. 

 

 
 <E. 1.1  – �B?B6A9 6V>AB CDB7D4@< Cisco Packet Tracer 8.0.1 (64 bit) 

 

4. Logical/Physical Workspace and Navigation Bar – ?0=5;P, 
O:0 40є <>6;82VABP ?5@5<8:0B8 @>1>GC >1;0ABP: DV78G=C 01> 
;>3VG=C, 0 B0:>6 4>72>;Oє ?5@5<VI0B8AO <V6 @V2=O<8 :;0AB5@0.  

Physical Workspace: 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 5 

 

 5 

 
5. Workspace - >1;0ABP, 2 O:V9 2V41C20єBPAO AB2>@5==O 

<5@56V, ?@>2>4OBPAO A?>AB5@565==O 70 A8<C;OFVєN V є 2848<>N 
@V7=0 V=D>@<0FVO B0 AB0B8AB8:0. 

6. Realtime/Simulation Bar - 70 4>?><>3>N 70:;04>: FVєW 
?0=5;V <>6=0 ?5@5<8:0B8AO <V6 @568<>< Realtime V @568<>< 
Simulation. �>=0 B0:>6 <VAB8BP :=>?:8, I> 2V4=>AOBPAO 4> Power 

Cycle Devices, :=>?:8 Play Controls V ?5@5<8:0G Event List 2 
@568<V Simulation. 

7. Network Devices (Component Box) - F5 >1;0ABP, 2 O:V9 
2818@0NBPAO ?@8AB@>W B0 72’O7:8 4;O @>7<VI5==O WE =0 @>1>G><C 
?@>AB>@V. �>=0 <VAB8BP >1;0ABP Device-type Selection V >1;0ABP 
Device-specific Selection. 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 6 

 

 6 

 
8. Device-type Selection Box - FO >1;0ABP <VAB8BP 4>ABC?=V 

B8?8 ?@8AB@>W2 V 72’O7:V2 2 Packet Tracer: Routers, Switches,.. 

    
9. Device-specific Selection Box - FO >1;0ABP 

28:>@8AB>2CєBPAO 4;O 281>@C :>=:@5B=8E ?@8AB@>W2 V 7’є4=0=P, 
=5>1EV4=8E 4;O AB2>@5==O 2 @>1>G><C ?@>AB>@V <>45;V <5@56V. 

"1;0ABP Device-specific Selection 7<V=NєBPAO 70;56=> 2V4 
281@0=>3> ?@8AB@>N. Switches: 

 
10. User Created Packet Window - F5 2V:=> :5@Cє ?0:5B0<8, 

O:V 1C;8 AB2>@5=V 2 <5@56V ?V4 G0A A8<C;OFVW AF5=0@VN. 
�;O AB2>@5==O B>?>;>3VW =5>1EV4=> 281@0B8 ?@8AB@V9 7 

?0=5;V Network Component, 0 ?>BV< 7 ?0=5;V Device-type Selection 

281@0B8 B8? 281@0=>3> ?@8AB@>N. #VA;O FP>3> ?>B@V1=> 
=0B8A=CB8 ;V2C :=>?:C <8HV 2 ?>;V @>1>G>W >1;0ABV ?@>3@0<8 
(Workspace). &0:>6 <>6=0 ?5@5<VAB8B8 ?@8AB@V9 ?@O<> 7 >1;0ABV 
Device-type Selection, 0;5 ?@8 FP><C 1C45 281@0=0 <>45;P 
?@8AB@>N 70 C<>2G0==O<. 

�;O H284:>3> AB2>@5==O 45:V;P:>E 5:75<?;O@V2 >4=>3> V 
B>3> 6 ?@8AB@>N ?>B@V1=>, CB@8<CNG8 :=>?:C Ctrl, =0B8A=CB8 
=0 ?@8AB@V9 2 >1;0ABV Device-specific Selection V 2V4?CAB8B8 
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:=>?:C Ctrl. #VA;O FP>3> <>6=0 :V;P:0 @07V2 =0B8A=CB8 =0 
@>1>GV9 >1;0ABV 4;O 4>102;5==O :>?V9 ?@8AB@>W2. �;O 2V4<V=8 
4C1;N20==O – Esc =0 :;02V0BC@V. 

' Packet Tracer ?@54AB02;5=V =0ABC?=V B8?8 ?@8AB@>W2: 
- <0@H@CB870B>@8; 
- :><CB0B>@8 (C B><C G8A;V V <>AB8); 
- E018 B0 ?>2B>@N20GV; 
- :V=F52V ?@8AB@>W - #�, A5@25@8, ?@8=B5@8, IP-B5;5D>=8; 
- 1574@>B>2V ?@8AB@>N: B>G:8 4>ABC?C B0 1574@>B>2V 

<0@H@CB870B>@8; 
- @5HB0 ?@8AB@>W2 - E<0@0, DSL-<>45< V :015;P=89 <>45<. 
�>40<> =5>1EV4=V 5;5<5=B8 2 @>1>GC >1;0ABP ?@>3@0<8 B0:, 

O: ?>:070=> =0 @8A. 1.2. 

 
 <E. 1.2 – �B8464AAO CD<EFDBW6 G @9D9:G  

#@8 4>4020==V :>6=>3> 5;5<5=BC :>@8ABC20G <0є 
<>6;82VABP 40B8 9><C V<’O V 2AB0=>28B8 =5>1EV4=V ?0@0<5B@8. 
�;O FP>3> =5>1EV4=> =0B8A=CB8 =0 ?>B@V1=89 5;5<5=B ;V2>N 
:=>?:>N <8HV (�� ) V 2 4V0;>3>2><C 2V:=V ?@8AB@>N ?5@59B8 4> 
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2:;04:8 Config. �V0;>3>25 2V:=> 2;0AB82>AB59 :>6=>3> 5;5<5=BC 
<0є 42V 2:;04:8: 
- Physical - <VAB8BP 3@0DVG=89 V=B5@D59A ?@8AB@>N V 4>72>;Oє 
A8<C;N20B8 @>1>BC 7 =8< =0 DV78G=><C @V2=V; 

 
- Config - <VAB8BP 2AV =5>1EV4=V ?0@0<5B@8 4;O =0AB@>9:8 
?@8AB@>N V <0є 7@CG=89 4;O FP>3> V=B5@D59A. 
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&0:>6 70;56=> 2V4 ?@8AB@>N, 2;0AB82>ABV <>6CBP <0B8 

4>40B:>2C 2:;04:C 4;O C?@02;V==O @>1>B>N 281@0=>3> 5;5<5=BC: 
Desktop (O:I> 281@0=> :V=F5289 ?@8AB@V9) V B.4. 
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�;O 2840;5==O =5?>B@V1=8E ?@8AB@>W2 7 @>1>G>W >1;0ABV 
?@>3@0<8 28:>@8AB>2CєBPAO :=>?:0 Delete (Del). 

�>40=V 5;5<5=B8 72’O7CNBPAO 70 4>?><>3>N A?>;CG=8E 
72’O7:V2. �;O FP>3> =5>1EV4=> 281@0B8 2:;04:C Connections 7 
?0=5;V Network Component Box. &0< 7=0E>4OBPAO 2AV <>6;82V 
B8?8 7’є4=0=P <V6 ?@8AB@>O<8. �815@5<> 2V4?>2V4=89 B8? 
:015;N. �:07V2=8: <8HV 7<V=8BPAO =0 :C@A>@ <connection= (<0є 
283;O4 @>7’є<C). #>B@V1=> =0B8A=CB8 =0 ?5@H><C ?@8AB@>W V 
281@0B8 2V4?>2V4=89 V=B5@D59A, 4> O:>3> ?>B@V1=> 28:>=0B8 
7’є4=0==O, 0 ?>BV< =0B8A=CB8 =0 4@C389 ?@8AB@V9, 28:>=02H8 BC 
6 >?5@0FVN.  >6=0 B0:>6 7’є4=0B8 70 4>?><>3>N Automatically 

Choose Connection Type (02B><0B8G=> A?>;CG0є 5;5<5=B8 2 
<5@56V).  V6 ?@8AB@>O<8 7’O28BPAO :015;P=5 7’є4=0==O, 0 
V=48:0B>@8 =0 :>6=><C :V=FV ?>:06CBP AB0BCA 7’є4=0==O (4;O 
V=B5@D59AV2 O:V <0NBP V=48:0B>@). 

Packet  Tracer ?V4B@8<Cє H8@>:89 4V0?07>= <5@56528E 
7'є4=0=P (482. B01;. 1.1). �>65= B8? :015;N <>65 1CB8 
A?>;CG5=89 ;8H5 7 ?52=8<8 B8?0<8 V=B5@D59AV2.  
 

 
 <E.1.3 – �V8FD<@G64AV 6 Packet Tracer 8.01 F<C< >459?V6 

 

&01;8FO 1.1. 
&8? :015;N "?8A0==O 

 
Console 

�>=A>;P=5 7’є4=0==O <>65 1CB8 28:>=0=5 <V6 #� V 
<0@H@CB870B>@0<8 01> :><CB0B>@0<8. #>28==V 1CB8 
28:>=0=V 45O:V 28<>38 4;O @>1>B8 :>=A>;P=>3> A50=AC 
7 #�: H284:VABP 7’є4=0==O 7 >1>E 1>:V2 ?>28==0 1CB8 
>4=0:>20, ?>28==> 1CB8 7 1VB 40=8E (01> 8 1VB) 4;O 
>1>E AB>@V=, :>=B@>;P ?0@=>ABV ?>28=5= 1CB8 
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>4=0:>289, ?>28==> 1CB8 1 01> 2 AB>?>28E 1VB8 (0;5 
2>=8 =5 >1>2’O7:>2> ?>28==V 1CB8 >4=0:>28<8), 0 
?>BV: 40=8E <>65 1CB8 G8< 7023>4=> 4;O >1>E AB>@V=.  

 
Copper  

Straight-

through 

*59 B8? :015;N є AB0=40@B=8< A5@54>28I5< ?5@540GV 
Ethernet 4;O 7’є4=0==O ?@8AB@>W2, O:V DC=:FV>=CNBP =0 
@V7=8E @V2=OE <>45;V OSI. �V= ?>28=5= 1CB8 
A?>;CG5=89 7 =0ABC?=8<8 B8?0<8 ?>@BV2: <V4=89 10 
 1VB/A (Ethernet), <V4=89 100  1VB/A (Fast Ethernet) V 
<V4=89 1000  1VB/A (Gigabit Ethernet).  

 
Copper  

Cross-over 

*59 B8? :015;N є A5@54>28I5< ?5@540GV Ethernet 4;O 
7'є4=0==O ?@8AB@>W2, O:V DC=:FV>=CNBP =0 >4=0:>28E 
@V2=OE <>45;V OSI. �V= <>65 1CB8 A?>;CG5=89 7 
=0ABC?=8<8 B8?0<8 ?>@BV2: <V4=89 10  1VB/A 
(Ethernet), <V4=89 100  1VB/A (Fast  
Ethernet) V <V4=89 1000  1VB/A (Gigabit Ethernet).  

 
Fiber 

"?B>2>;>:>==5 A5@54>28I5 28:>@8AB>2CєBPAO 4;O 
7’є4=0==O <V6 >?B8G=8<8 ?>@B0<8 (100  1VB/A 01> 
1000  1VB/A).  

 
Phone 

�’є4=0==O G5@57 B5;5D>==C ;V=VN <>65 1CB8 74V9A=5=> 
BV;P:8 <V6 ?@8AB@>O<8, I> <0NBP <>45<=V ?>@B8. 
%B0=40@B=5 ?@54AB02;5==O   <>45<=>3> 7’є4=0==O - F5 
:V=F5289 ?@8AB@V9 (=0?@8:;04, #�) I> 4>472>=NєBPAO 
2 <5@5652C E<0@C.  

 
Coaxial 

�>0:AV0;P=5 A5@54>28I5 28:>@8AB>2CєBPAO 4;O 
7’є4=0==O <V6 :>0:AV0;P=8<8 ?>@B0<8, B0:V O: 
:015;P=89 <>45<? A?>;CG5=89 7 E<0@>N Packet Tracer.  

   
Serial  

DCE, DTE 

�'є4=0==O G5@57 ?>A;V4>2=V ?>@B8, G0AB> 
28:>@8AB>2CNBPAO 4;O 72’O7:V2 WAN. �;O   
=0;0HBC20==O B0:8E 7’є4=0=P =5>1EV4=> 2AB0=>28B8 
A8=E@>=V70FVN =0 AB>@>=V DCE-?@8AB@>N. 
%8=E@>=V70FVO DTE 28:>=CєBPAO ?> 281>@C. %B>@>=C 
DCE <>6=0 287=0G8B8 ?> <0;5=P:V9 ?V:B>3@0<V 
<3>48==8:0= ?>@O4 7 ?>@B><. #@8 281>@V B8?C 
7’є4=0==O Serial DCE ?5@H89 ?@8AB@V9, 4> O:>3> 
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CB?VF9IAV>4 
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70AB>A>2CєBPAO 7’є4=0==O, 02B><0B8G=> AB0є DCE-
?@8AB@>є<, 0 4@C389 - 02B><0B8G=> AB0=5 AB>@>=>N 
DTE.  >6;82> V 72>@>B=5 @>7B0HC20==O AB>@V=, O:I> 
281@0=89 B8? 7’є4=0==O Serial DTE. 

 

    

    
 

#VA;O AB2>@5==O <5@56V WW ?>B@V1=> 715@53B8, 281@02H8 
?C=:B <5=N File → Save 01> ?V:B>3@0<C Save =0 ?0=5;V Main Tool 

Bar. (09; 715@565=>W B>?>;>3VW <0є @>7H8@5==O *.pkt . Packet 
Tracer 40є <>6;82VABP A8<C;N20B8 @>1>BC 7 V=B5@D59A>< 
:><0=4=>3> @O4:0 (��$) >?5@0FV9=>W A8AB5<8 Cisco IOS, 
2AB0=>2;5=>W =0 2AVE :><CB0B>@0E V <0@H@CB870B>@0E :><?0=VW 
Cisco. 

#V4:;NG82H8AP 4> ?@8AB@>N, <8 <>65<> ?@0FN20B8 7 =8< 
B0:, O: 70 :>=A>;;N @50;P=>3> ?@8AB@>N. %8<C;OB>@ 70157?5GCє 
?V4B@8<:C ?@0:B8G=> 2AVE :><0=4 4>ABC?=8E =0 @50;P=8E 
?@8AB@>OE.  

#V4:;NG5==O 4> ��$ :><CB0B>@V2 01> <0@H@CB870B>@V2 
<>6=0 ?@>25AB8, =0B8A=C2H8 =0 =5>1EV4=89 ?@8AB@V9 V 
?5@59H>2H8 C 2V:=> 2;0AB82>AB59 4> 2:;04:8 CLI. �;O 
A8<C;OFVW @>1>B8 :><0=4=>3> @O4:0 =0 :V=F52><C ?@8AB@>W 
(:><?’NB5@V) =5>1EV4=> C 2;0AB82>ABOE 281@0B8 2:;04:C Desktop, 

0 ?>BV<  =0B8A=CB8 =0 O@;8: Command Prompt: 
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 <E. 1.4 – �;0AB82>ABV 2:;04:8 Desktop 

 

�BDO8B> 6<>BA4AAO DB5BF< 
1. �>40B8 =0 @>1>GC >1;0ABP ?@>3@0<8 Router, 2 :><CB0B>@0 
Switch-PT. �0 70<>2GC20==O< 2>=8 <0NBP V<5=0 - Switch0 B0 
Switch1. 

2. �>40B8 =0 @>1>G5 ?>;5 G>B8@8 :><?’NB5@0 7 V<5=0<8 70 
70<>2GC20==O<  P%0, P%1, P%2, P%3. 
3. �’є4=0B8 ?@8AB@>W 2 <5@56C Ethernet, O: ?>:070=> =0 @8A. 1.2. 

4. �15@53B8 AB2>@5=C B>?>;>3VN, =0B8A=C2H8 :=>?:C Save (C 
<5=N File → Save). 

5. �V4:@8B8 2;0AB82>ABV ?@8AB@>N P%0, =0B8A=C2H8 =0 9>3> 
7>1@065==O. #5@59B8 4> 2:;04:8 Desktop V A8<C;N20B8 @>1>BC 
(Run), =0B8A=C2H8 Command Prompt.  
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6. "B@8<0B8 A?8A>: :><0=4, 22V2H8 «?» V =0B8A=C2H8 Enter. �;O 
:>=DV3C@0FVW :><?’NB5@0 A:>@8AB0B8AO :><0=4>N ipconfig 7 
:><0=4=>3> @O4:0, =0?@8:;04: ipconfig. 

IP-04@5AC V <0A:C <5@56V B0:>6 <>6=0 22>48B8 2 7@CG=><C 
3@0DVG=><C V=B5@D59AV ?@8AB@>N (482. @8A. 1.5). #>;5 DEFAULT 

GATEWAY 2 Settings - 04@5A0 H;N7C =5 206;820, >A:V;P:8 
AB2>@N20=0 <5@560 =5 ?>B@51Cє <0@H@CB870FVW.  
 

&0:8< 65 H;OE>< =0;0HBC20B8 :>65= :><?’NB5@. 
�$-04@5A8 B0 <0A:8 ?V4<5@56 2AVE :><?’NB5@V2 ?@54AB02;5=V 2 
B01;8FV 1.2. 
 

&01;8FO 1.2. 
#@8AB@V9 IP-adress Subnet Mask 

PC0 192.168.1.2 255.255.255.0 

PC1 192.168.1.3 255.255.255.0 

PC2 192.168.1.4 255.255.255.0 

PC3 192.168.1.5 255.255.255.0 

 

7. !0 :>6=><C  :><?’NB5@V ?>4828B8AO ?@87=0G5=C :><0=4>N 
ipconfig 04@5AC 157 ?0@0<5B@V2. 
8. /:I> 2A5 7@>1;5=> ?@028;P=>, <>6;82> ?@>?V=3C20B8 1C4P-
O:89 :><?’NB5@ 7 1C4P-O:>3> V=H>3>. !0?@8:;04, 709B8 =0 
:><?’NB5@ P%3 V ?@>?V=3C20B8 :><?’NB5@ P%0.  8 ?>28==V 
?>10G8B8 72VB ?@> ?V=3 ?>4V1=89 4> @8A. 1.6. 
9. "B@8<0B8 C 28:;040G0 20@V0=B 4;O V=482V4C0;P=>W @>1>B8 (482. 
�>40B>: �). 
10. �0 >B@8<0=8< 20@V0=B>< A:;0AB8 <>45;P <5@56V (A2VGV 
@>7AB02;ONBPAO A0<>ABV=>). 
11. �’OAC20B8, O:89 283;O4 <0B8<5 B01;8FO <0@H@CB870FVW 4;O 
4>2V;P=8E ?’OB8 :><?’NB5@V2.  
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 <E. 1.5 – �V>AB A4?4LFG64AAO 6?4EF<6BEF9= 9?9@9AF4 @9D9:V 

 

12. #@>?V=3C20B8 >1@0=V ?’OBP :><?’NB5@V2 V7 ?’OBP<0 V=H8<8 
(B0:>6 >18@0NBPAO 4>2V;P=>).  
13. #> ??.. 10-12 7@>18B8 A:@V=H>B8 4;O 72VBC. 
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 <E. 1.6 –  9;G?ьF4F CVA7G64AAO 86BI >B@C’NF9DV6 G @9D9:V 

 

�@VEF ;6VFG 
1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2. �0@V0=B 4;O 28:>=0==O B0 ;>3VG=0 B>?>;>3VO <5@56V. 
3.  >45;P <5@56V C Packet Tracer. 
4. &01;8FV <0@H@CB870FVW 4;O 4>2V;P=8E ?’OB8 :><?’NB5@V2. 
5. $57C;PB0B 28:>=0==O :><0=48 ping. 
6. �8A=>2:8. 
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�45BD4FBDA4 DB5BF4 №2 

�BK4F>B69 A4?4LFG64AAO >B@GF4FBD4 
 

�9F4 DB5BF<: =02G8B8AO @>18B8 ?>G0B:>2V =0;0HBC20==O 
:><CB0B>@0 2 A5@54>28IV Cisco Packet Tracer. 

�484KV 
1. #5@52V@:0 :>=DV3C@0FVW :><CB0B>@0 70 70<>2GC20==O< 

2. !0;0HBC20==O 107>28E ?0@0<5B@V2 :><CB0B>@0 
3. !0;0HBC20==O 10=5@0 MOTD (?>2V4><;5==O) 
4. �15@565==O D09;V2 :>=DV3C@0FVW 2 NVRAM 

5. !0;0HBC20==O :><CB0B>@0 S2  

 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
 

' FV9 ?@0:B8G=V9 @>1>BV 28 1C45B5 74V9A=N20B8 107>2V 
=0;0HBC20==O :><CB0B>@0. �8 70157?5G8B5 4>ABC? 4> V=B5@D59AC 
:><0=4=>3> @O4:0 CLI B0 :>=A>;P=>3> ?>@BC 70 4>?><>3>N 
70H8D@>20=8E V 2V4:@8B8E ?0@>;V2. �8 B0:>6 1C45B5 
=0;0HB>2C20B8 ?>2V4><;5==O 4;O :>@8ABC20GV2 ?@8 02B>@870FVW 
4;O 2E>4C =0 :><CB0B>@. *V 10=5@8 B0:>6 ?>?5@5460NBP 
=502B>@87>20=8E :>@8ABC20GV2 ?@> B5, I> 4>ABC? 701>@>=5=89. 
#@8<VB:0: ' Packet Tracer :><CB0B>@ Catalyst 2960 70 
70<>2GC20==O< 28:>@8AB>2Cє IOS 25@AVW 12.2. #@8 =5>1EV4=>ABV 
25@AVN IOS <>6=0 >=>28B8 7 D09;>2>3> A5@25@0 2 Packet Tracer. 
#>BV< :><CB0B>@ <>65 1CB8 =0;0HB>20=89 =0 7020=B065==O IOS 
25@AVW 15.0, O:I> ?>B@V1=0 FO 25@AVO. 
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%V8 6<>BA4AAO DB5BF< 

Ч4EF<A4 1: П9D96VD>4 >BAHV7GD4JVW >B@GF4FBD4 ;4 
;4@B6KG64AAя@. 

�DB> 1. #6V=8VFь 6 CD<6V?9=B64A<= D9:<@ EXEC. 
�8 <>65B5 >B@8<0B8 4>ABC? 4> 2AVE :><0=4 :><CB0B>@0 7 
?@82V;59>20=>3> @568<C EXEC . "4=0:, >A:V;P:8 1030B> ?@82V;59>20=8E 
:><0=4 =0;0HB>2CNBP ?>B>G=V ?0@0<5B@8, ?@82V;59>20=89 4>ABC? 
?>28=5= 1CB8 70E8I5=89 ?0@>;5<, I>1 70?>1V3B8 =5A0=:FV>=>20=><C 
28:>@8AB0==N. 

!01V@ :><0=4 ?@82V;59>20=>3> @568<C EXEC 2:;NG0є 2 A515 :><0=48, 
4>ABC?=V 2 :>@8ABC20FP:><C @568<V EXEC, 157;VG 4>40B:>28E :><0=4 V 
:><0=4C configure, 70 4>?><>3>N O:>W 70157?5GCєBPAO 4>ABC? 4> @568<V2 
:>=DV3C@0FVW. 

a.     !0B8A=VBP S1 V ?5@594VBP =0 2:;04:C CLI (�=B5@D59A :><0=4=>3> 
@O4:0). !0B8A=VBP Enter. 

b.     '2V94VBP 2 ?@82V;59>20=89 @568< EXEC, 28:>@8AB>2CNG8 :><0=4C 
enable: 

�V8>D<=F9 6V>AB A4?4LFG 64AAO 8?O S1  

Switch> enable 

Switch# 

�25@=VBP C203C, I> 70?@>H5==O 7<V=8;>AO, I>1 2V4>1@078B8 
?@82V;59>20=89 @568< EXEC . 

�DB> 2: �BE?V8VFь CBFBKAG >BAHV7GD4JVN >B@GF4FBD4 . 
�254VBP :><0=4C show running-config. 

Switch# show running-config 

�09B5 2V4?>2V4P =0 =0ABC?=V 70?8B0==O 

%:V;P:8 V=B5@D59AV2 Fast Ethernet <0є :><CB0B>@? 

%:V;P:8 V=B5@D59AV2 Gigabit Ethernet <0є :><CB0B>@? 

/:89 4V0?07>= 7=0G5=P ?>:070=> 4;O ;V=V9 vty? 
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/:0 :><0=40 2V4>1@060є ?>B>G=89 7<VAB 5=5@3>=570;56=>W 
>?5@0B82=>W ?0<'OBV (NVRAM)? 

+><C :><CB0B>@ 2V4?>2V40є ?>2V4><;5==O< <startup-config is not 

present?= 

Ч4EF<A4 2. СF6BD9AAя 54;B6BW >BAHV7GD4JVW >B@GF4FBD4 

�DB> 1. �D<;A4KF9 V@'O >B@GF4FBDG. 
�;O =0;0HBC20==O ?0@0<5B@V2 :><CB0B>@0 <>65 7=04>18B8AO ?5@5EV4 <V6 
@V7=8<8 @568<0<8 :>=DV3C@0FVW. �25@=VBP C203C, O: 7<V=NєBPAO 
:><0=4=89 @O4>: ?@8 ?5@5E>4V <V6 @568<0<8 :><0=4=>3> @O4:0 
:><CB0B>@0. 

Switch# configure terminal 

Switch(config)# hostname S1 

S1(config)#exit 

S1# 

�DB> 2: �459;C9KF9 59;C9KA<= 8BEFGC 8B >BAEB?V. 
�;O 157?5G=>3> 4>ABC?C 4> :>=A>;V ?5@594VBP 2 @568< config-line V 
2AB0=>2VBP 4;O :>=A>;V ?0@>;P letmein. 

S1# configure terminal 

�254VBP :><0=48 :>=DV3C@0FVW ?> >4=V9. �025@HVBP :><1V=0FVєN 
:;02VH CNTL/Z. 
S1(config)# line console 0 

S1(config-line)# password letmein 

S1(config-line)# login 

S1(config-line)# exit 

S1(config)# exit 

%SYS-5-CONFIG_I: Configured from console by console 

S1# 
�0?8B0==O:  

�;O G>3> ?>B@V1=0 :><0=40 login ? 
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�DB> 3: �9D9>BA4=F9EO, MB 8BEFGC 8B >BAEB?V ;4I<M9A<=. 
�894VBP 7 ?@82V;59>20=>3> @568<C, I>1 ?5@5:>=0B8AO, I> 4;O 
:>=A>;P=>3> ?>@BC 2AB0=>2;5=> ?0@>;P. 

S1# exit 

Switch con0 is now available 

Press RETURN to get started. 

  

User Access Verification 

#0@>;P: 
S1> 

�D<@VF>4: /:I> :><CB0B>@ =5 282>48BP 70?8B =0 22545==O ?0@>;O, 
7=0G8BP, 28 =5 =0;0HBC20;8 ?0@0<5B@ login =0 :@>FV 2. 

�DB> 4: �459;C9KF9 59;C9KA<= 8BEFGC 8B CD<6V?9=B64AB7B D9:<@G . 
�AB0=>2VBP 4;O enable ?0@>;P c1$c0. *59 ?0@>;P >1<56Cє 4>ABC? 4> 
?@82V;59>20=>3> @568<C. 

�D<@VF>4: %8<2>; 0 2 c1$c0- F5 =C;P, 0 =5 25;8:0 ;VB5@0 «O». 
!0;0HBC20==O ?0@>;O 1C45 >FV=5=> O: 28:>=0=5 CA?VH=> BV;P:8 ?VA;O 
B>3>, O: 28 70H8D@CєB5 9>3> =0 :@>FV 8. 

S1> enable 

S1# configure terminal 

S1(config)# enable password c1$c0 

S1(config)# exit 

%SYS-5-CONFIG_I: Configured from console by console 

S1# 

�DB> 5: �9D9>BA4=F9EO, MB 8BEFGC 8B CD<6V?9=B64AB7B D9:<@G 
;4I<M9A<=. 

a.     �8:>=09B5 :><0=4C exit I5 @07, I>1 289B8 7 :><CB0B>@0. 

b.     !0B8A=VBP , ?VA;O G>3> 20< 1C45 70?@>?>=>20=> 225AB8 ?0@>;P: 

User Access Verification 
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#0@>;P: 

c.     #5@H89 ?0@>;P - F5 ?0@>;P 4;O :>=A>;V, O:89 1C2 7040=89 4;O line con 

0. �254VBP F59 ?0@>;P, I>1 ?>25@=CB8AO 2 :>@8ABC20FP:89 @568< 
EXEC. 

d.     �254VBP :><0=4C 4;O 4>ABC?C 4> ?@82V;59>20=>3> @568<C. 

e.     �254VBP 4@C389 ?0@>;P, O:89 1C2 7040=89 4;O >1<565==O 4>ABC?C 4> 
?@82V;59>20=>3> @568<C EXEC . 

f      #5@52V@B5 :>=DV3C@0FVN, @>73;O=C2H8 2<VAB D09;C running-
configuration: 

S1# show running-config 

�25@=VBP C203C, I> ?0@>;V 4;O :>=A>;V V ?@82V;59>20=>3> @568<C 
2V4>1@060NBPAO C 283;O4V 728G09=>3> B5:ABC. *5 <>65 AB0=>28B8 
703@>7C 157?5FV, O:I> EB>AP ?V43;O40є G5@57 20H5 ?;5G5 01> >B@8<Cє 
4>ABC? 4> D09;V2 :>=DV3C@0FVW, I> 715@V30NBPAO 2 @575@2=><C 
AE>28I5. 

�DB> 6: �4?4LFG=F9 ;4L<HDB64A<= C4DB?ь 8?O 8BEFGCG 8B 
CD<6V?9=B64AB7B D9:<@G. 

#0@>;P enable password ?>B@V1=> 70<V=8B8 =0 =>289 70H8D@>20=89 
?0@>;P 70 4>?><>3>N :><0=48 enable secret . �AB0=>2VBP 4;O enable secret 

?0@>;P itsasecret. 

S1# config t 

S1(config)# enable secret itsasecret 

S1(config)# exit 

S1# 

�D<@VF>4: #0@>;P enable secret <0є ?@V>@8B5B ?5@54 ?0@>;5< enable. 

/:I> 4;O :><CB0B>@0 7040=V >18420 ?0@>;V, ?>B@V1=> 225AB8 
?0@>;P enable secret 4;O ?5@5E>4C 2 ?@82V;59>20=89 @568< EXEC. 
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�DB> 7: �9D9>BA4=F9EO 6 FB@G, MB C4DB?ь enable secret 8B84AB 6 
H4=? >BAHV7GD4JVW. 

�254VBP :><0=4C show running-config I5 @07, I>1 ?5@52V@8B8, G8 
=0;0HB>20=> =>289 ?0@>;P enable secret. 

�D<@VF>4: �><0=4C show running-config <>6=0 A:>@>B8B8 4> 

S1# show run 
�0?8B0==O:  

Щ> 2V4>1@060єBPAO 2 O:>ABV ?0@>;O enable secret? 

+><C ?0@>;P enable secret 2V4>1@060єBPAO =5 B0:, O: 1C;> 7040=>? 

�DB> 8: �4L<HDG=F9 C4DB?V enable V console. 
/: 1C;> 284=> =0 :@>FV 7, ?0@>;P enable secret 70H8D@>20=89, 0 
?0@>;V enable B0 console 715@V30NBPAO C 283;O4V 728G09=>3> B5:ABC. 
�0H8D@C9B5 FV 2V4:@8BV ?0@>;V 70 4>?><>3>N :><0=48 service password-

encryption. 

S1# config t 

S1(config)# service password-encryption 

S1(config)# exit 
�0?8B0==O:  

/:I> 2AB0=>28B8 V=HV ?0@>;V =0 :><CB0B>@V, 2>=8 1C4CBP 715@V30B8AO 2 
D09;V :>=DV3C@0FVW C 283;O4V 728G09=>3> B5:ABC 01> 2 70H8D@>20=><C 
283;O4V? #>OA=VBP. 

Ч4EF<A4 3: Н4?4LFG64AAя 54A9D4 MOTD. 

�DB> 1: �4?4LFG=F9 54A9DA9 CB6V8B@?9AAO MOTD. 
' =01V@ :><0=4 Cisco IOS 2E>48BP :><0=40, I> 4>72>;Oє =0;0HBC20B8 
?>2V4><;5==O, O:5 10G8B8<CBP 2AV, EB> 2E>48BP 2 A8AB5<C =0 :><CB0B>@V. 
*5 ?>2V4><;5==O =07820єBPAO ?>2V4><;5==O< 4=O 01> 10=5@>< MOTD 
(message of the day). &5:AB 10=5@0 ?>B@V1=> C:;0AB8 2 ?>42V9=V ;0?:8 01> 
28:>@8AB>2C20B8 @>74V;P=8:, 2V4<V==89 2V4 1C4P-O:>3> A8<2>;C 2 @O4:C 
MOTD. 

S1# config t 
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S1(config)# banner motd "This is a secure system. Authorized Access 

Only!" 

S1(config)# exit 

%SYS-5-CONFIG_I: Configured from console by console 

S1# 
�0?8B0==O:  

�>;8 1C45 2V4>1@060B8AO F59 10=5@? 

!02VI> =0 2AVE :><CB0B>@0E ?>B@V1=> =0;0HBC20B8 10=5@ MOTD? 

Ч4EF<A4 4. З59D9:9AAя V C9D96VD>4 H4=?V6 >BAHV7GD4JVW 6 
NVRAM 

�DB> 1. �9D96VDF9 CD46<?ьAVEFь >BAHV7GD4JVW ;4 8BCB@B7BN 
>B@4A8< show run. 

�15@56VBP D09; :>=DV3C@0FVW. �8 7025@H8;8 >A=>2=5 =0;0HBC20==O 
:><CB0B>@0. &5?5@ 7@>1VBP @575@2=C :>?VN D09;C ?>B>G=>W :>=DV3C@0FVW 2 
NVRAM, I>1 ?5@5:>=0B8AO, I> 2=5A5=V 7<V=8 =5 2B@0BOBPAO ?@8 
?5@57020=B065==V A8AB5<8 01> 2B@0BV 682;5==O. 

S1# copy running-config startup-config 

Destination filename [startup-config]?[Enter] 

Building configuration... 

["�] 
З4>D<=F9 6V>AB >BAHV7GD4JVW 8?O S1  

�0?8B0==O:  

/:0 =09:>@>BH0 25@AVO :><0=48 copy running-config startup-config? 

�>A;V4VBP D09; AB0@B>2>W :>=DV3C@0FVW. 

/:0 :><0=40 2V4>1@060є 2<VAB NVRAM? 

+8 2AV 2=5A5=V 7<V=8 1C;8 70?8A0=V C D09;? 

Ч4EF<A4 5. Н4?4LFG64AAя >B@GF4FBD4 S2 

�8 7025@H8;8 =0;0HBC20==O :><CB0B>@0 S1. &5?5@ 28 =0;0HBCєB5 S2. 
/:I> 28 =5 <>65B5 73040B8 :><0=48, ?>25@=VBPAO 4> G0AB8= 1-4 . 

�4?4LFG=F9 8?O >B@GF4FBD4 S2 A4EFGCAV C4D4@9FD<: 
�V8>D<=F9 6V>AB A4?4LFG 64AAO 8?O S2  
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a.     �<'O ?@8AB@>N: S2 

b.     �0E8ABVBP 4>ABC? 4> :>=A>;V ?0@>;5< letmein. 

c.     �AB0=>2VBP 2 O:>ABV ?0@>;O enable password c1$c0 , 0 2 O:>ABV ?0@>;O 
enable secret - itsasecret. 

d.     !0;0HBC9B5 2V4?>2V4=5 ?>2V4><;5==O 4;O B8E, EB> 2E>48BP 2 
:><CB0B>@. 

e.     �0H8D@C9B5 2AV 728G09=V B5:AB>2V ?0@>;V. 

f      #5@5:>=09B5AP, I> :>=DV3C@0FVO ?@028;P=0. 

g. �15@56VBP :>=DV3C@0FVN D09;C, I>1 =5 2B@0B8B8 9>3> C 28?04:C 
2V4:;NG5==O 682;5==O :><CB0B>@0. 

 

�@VEF ;6VFG 
1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2. �>3VG=0 B>?>;>3VO <5@56V. 
3.  >45;P <5@56V C Packet Tracer. 
4. �VAB8=38 :><0=4 
5. �8A=>2:8. 
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�45BD4FBDA4 DB5BF4 №3 

�4?4LFG64AAO EF4F<KABW @4DLDGF<;4JVW 
 

�9F4 DB5BF<: 282G8B8 >A=>28 AB0B8G=>W <0@H@CB870FVW 2 �$-

<5@560E. !02G8B8AO A:;040B8 <>45;P <5@56V 7V AB0B8G=>N 
<0@H@CB870FVєN C A5@54>28IV Cisco Packet Tracer. 
 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
 

%B0B8G=0 <0@H@CB870FVO - 284 <0@H@CB870FVW, ?@8 O:><C 
V=D>@<0FVO ?@> <0@H@CB8 70=>A8BPAO 2 B01;8FV <0@H@CB870FVW 
:>6=>3> <0@H@CB870B>@0 C@CG=C 04<V=VAB@0B>@>< <5@56V. /: 
<>6=0 7@>7C<VB8 - 7 ?@8=F8?C >@30=V70FVW 40=>3> 283;O4C 
2V4@07C 6 28BV:0є @O4 =54>;V:V2. #5@H 70 2A5, F5 4C65 ?>30=0 
<0AHB01>20=VABP, >A:V;P:8 ?@8 4>4020==V =>2>W ?V4<5@56V C 
25;8:C <5@56C, 45 265 є N ?V4<5@56, ?>B@V1=> 1C45 7@>18B8 
2(N+1) 70?8AV2 ?@> <0@H@CB8, ?@8G><C ?@8 4>AB0B=P> 25;8:>W 
A53<5=B0FVW <5@56V (:V;P:VABP ?V4<5@56 ?>=04 4&6) B01;8FO 
<0@H@CB870FVW =0 :>6=><C 7 <0@H@CB870B>@V2 A8;P=> 
2V4@V7=OB8<5BPAO 2V4 B01;8FP =0 V=H8E ?@8AB@>OE. �=H8< 
=54>;V:>< є =5<>6;82VABP 2V4AB568B8 ?@>1;5<8, I> 28=8:0NBP 
2=0A;V4>: ?><8;>: =0 CAB0B:C20==V :0=0;P=>3> @V2=O, :>;8 
?5@540G0 40=8E =5<>6;820, 0 ?>@B <0@H@CB870B>@0 O: V @0=VH5 
7=0E>48BPAO 2 0:B82=><C AB0=V (AB0= up).  

!5>1EV4=VABP C@CG=C 704020B8 <0@H@CB8 B0:>6 A?@8G8=Oє 
70 A>1>N =5>1EV4=VABP 4>:C<5=BC20==O F8E <0@H@CBV2. �AV FV 
?@>1;5<8 28@VHCNBPAO C ?@>B>:>;0E 48=0<VG=>W <0@H@CB870FVW 
70 4>?><>3>N ?5@540GV A;C61>2>W H8@>:><>2=>W V=D>@<0FVW 2 
<5@56C.  

#@>B5 AB0B8G=0 <0@H@CB870FVO ?@>4>26Cє CA?VH=> 
28:>@8AB>2C20B8AO ?@8 >@30=V70FVW @>1>B8 :><?’NB5@=8E <5@56 
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=525;8:>3> @>7<V@C (1-2 <0@H@CB870B>@0), G5@57 ;53:VABP 
:>=DV3C@0FVW B0 2V4ACB=>ABV 4>40B:>2>3> =020=B065==O =0 
<5@56C C 283;O4V H8@>:><>2=>3> A;C61>2>3> B@0DV:C, 
E0@0:B5@=>3> 4;O 48=0<VG=8E ?@>B>:>;V2 <0@H@CB870FVW. &0:>6 
AB0B8G=0 <0@H@CB870FVO 28:>@8AB>2CєBPAO =0 :><?’NB5@0E 
CA5@548=V <5@56V. ' B0:><C @07V 70728G09 7040єBPAO <0@H@CB 
H;N7C 70 70<>2GC20==O<. #@8 28:>@8AB0==V AB0B8G=8E 70?8AV2 
?@>F5A>@C <0@H@CB870B>@0 =5 ?>B@V1=> ?@>2>48B8 =VO:8E 
@>7@0EC=:V2, ?>2’O70=8E 7 287=0G5==O< <0@H@CBV2. 
 

%B0B8G=0 <0@H@CB870FVO 2 "% Linux =0;0HB>2CєBPAO 70 
4>?><>3>N :>=A>;P=8E CB8;VB route B0 ip  route. �0=V :><0=48 
4>72>;ONBP ?5@53;O40B8 B01;8FN <0@H@CB870FVW E>AB0, 0 B0: 
A0<> 2840;OB8 V 4>4020B8 70?8A8 2 =5W.  
 

"A:V;P:8 Cisco Packet Tracer 5<C;Nє @>1>BC @50;P=8E 
?@8AB@>W2 Cisco, B> V :>=DV3C@0FVO AB0B8G=>W <0@H@CB870FVW 
<5@56V 2 FV9 :>=DV3C@0FVW @50;P=>3> <5@5652>3> CAB0B:C20==O 
Cisco. !86G5 ?@82545=89 ?@8:;04 :>=DV3C@0FVW <5@56528E 
V=B5@D59AV2 <0@H@CB870B>@0 V AB0B8G=>W <0@H@CB870FVW 4;O 
:>=A>;V Cisco IOS.  
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�BDO8B> 6<>BA4AAO DB5BF< 
 

1. %B2>@8B8 2 A5@54>28IV Cisco Packet Tracer <>45;P <5@56V, 
?@54AB02;5=>W =0 @8A. 3.1. 
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 <E. 3.1 – МB89?ь @9D9:V 8?O A4?4LFG64AAO EF4F<KABW 
@4DLDGF<;4JVW 

 

2. !0;0HBC20B8 4;O :>6=>3> 7 @>CB5@V2 AB0B8G=C <0@H@CB870FVN 
(;4G64:9AAO: � -48D9E< >B@C’NF9D4@ A4;A4K4F< ;7V8AB EI9@< 
v.1.1.n, 89 v – AB@9D 64DV4AFG, n – AB@9D >B@C’NF9D4). 
3. �825AB8 B01;8FN <0@H@CB870FVW 4;O :>6=>3> @>CB5@0 
(:><0=40 show ip route). 
4. #5@52V@8B8 ?@028;P=VABP =0;0HBC20==O 70 4>?><>3>N :><0=4 
ping V tracert 2 :>=A>;V :>6=>3> :><?’NB5@0. 
5. #> ??. 1, 3, 4 7@>18B8 A:@V=H>B8 4;O 72VBC. 
 

�@VEF ;6VFG 
1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2.  >45;P <5@56V 4;O =0;0HBC20==O AB0B8G=>W 
<0@H@CB870FVW 7 ?@87=0G5=8<8 2AV< 5;5<5=B0< <5@56V 
2V4?>2V4=8E �$-04@5A. 

3. &01;8FV <0@H@CB870FVW 4;O :>6=>3> @>CB5@0. 
4. $57C;PB0B8 :><0=4 ping V tracert 4;O 2AVE ?0@ :><?’NB5@V2. 
5. �8A=>2:8. 
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�45BD4FBDA4 DB5BF4 №4 

�4?4LFG64AAO 8<A4@VKABW @4DLDGF<;4JVW 
 

�9F4 DB5BF<: 282G8B8 >A=>28 48=0<VG=>W <0@H@CB870FVW 2 �$-

<5@560E. !02G8B8AO A:;040B8 <>45;P <5@56V 7V AB0B8G=>N 
<0@H@CB870FVєN C A5@54>28IV Cisco Packet Tracer. 
 

 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
 

�8=0<VG=0 <0@H@CB870FVO - 284 <0@H@CB870FVW, ?@8 O:><C 
B01;8FO <0@H@CB870FVW 70?>2=NєBPAO V >=>2;NєBPAO 
02B><0B8G=> 70 4>?><>3>N >4=>3> 01> 45:V;P:>E ?@>B>:>;V2 
<0@H@CB870FVW (RIP, OSPF, EIGRP, BGP).  0@H@CB 4> <5@56 
?@87=0G5==O 1C4CєBPAO =0 >A=>2V B0:8E :@8B5@VW2 O:  

- :V;P:VABP @5B@0=A;OFV9=8E ?5@5E>4V2; 
- ?@>?CA:=0 A?@><>6=VABP :0=0;C 72’O7:C; 
- 70B@8<:8 ?5@540GV 40=8E. 
"?B8<0;P=V H;OE8 >1G8A;NNBPAO ?> @V7=8E 0;3>@8B<0E 70 

4>?><>3>N B5>@VW 3@0DV2. 
 0@H@CB870B>@8 >1<V=NNBPAO >48= 7 >4=8< V=D>@<0FVєN 

?@> <0@H@CB8 70 4>?><>3>N A;C61>28E ?0:5BV2 ?> ?@>B>:>;C 
UDP 28:>@8AB>2CNG8 multicast- 01> anycast-04@5A0FVN. 
!0O2=VABP 4>40B:>2>3> B@0DV:C 2 <5@56V 71V;PHCє =020=B065==O 
=0 FN <5@56C.  >6;820 B0:>6 A8BC0FVO, ?@8 O:V9 B01;8FV 
<0@H@CB870FVW =0 @>CB5@0E =5 2AB830NBP C73>46C20B8AO <V6 
A>1>N, I> <>65 A?@8G8=8B8 ?>O2C ?><8;:>28E <0@H@CBV2 V 
2B@0BC 40=8E. 

#@>B>:>;8 <0@H@CB870FVW 4V;OBPAO =0 B@8 B8?8: 
1. �8AB0=FV9=> 25:B>@=V ?@>B>:>;8 (RIP); 
2. #@>B>:>;8 7 2V4AB56C20==O< AB0=C :0=0;V2 (OSPF); 
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3. �<VH0=V ?@>B>:>;8 (EIGRP). 
�DBFB>B? RIP2 

RIP (Routing Information Protocol) - ?@>B>:>;  48AB0=FV9=>-

25:B>@=>W <0@H@CB870FVW, I> 28:>@8AB>2Cє 4;O 7=0E>465==O 
>?B8<0;P=>3> H;OEC 0;3>@8B< �5;;<0=0-(>@40. *59 ?@>B>:>; 
=091V;PH ?>H8@5=89 2 =525;8:8E :><?’NB5@=8E <5@560E.  

�;3>@8B< <0@H@CB870FVW 1C2 2?5@H5 70?@>?>=>20=89 C 
1969 @. 4;O ARPANET. �@C30 25@AVO ?@>B>:>;C - ?@>B>:>; R�$2 
1C;0 @>7@>1;5=0 2 1994 @. V є ?>:@0I5=>N 25@AVєN ?5@H>3>. ' 
FP><C ?@>B>:>;V 1C;0 ?V428I5=0 157?5:0 70 @0EC=>: 22545==O 
4>40B:>2>W <0@H@CB=V9 V=D>@<0FVW, V 70<VABP broadcast 
28:>@8AB>2CєBPAO multicast. ' O:>ABV <5B@8:8 <0@H@CB870FVW 
?@>B>:>; >?5@Cє B0: 720=8<8 E>?0<8 (@5B@0=A;OFV9=8<8 
AB@81:0<8).  0:A8<0;P=5 G8A;> AB@81:V2 2 RIP ?5@H>W 25@AVW 
>1<565=5 15. ' R�$2 >1<565==O @>7H8@5=5 4> 25 E>?V2. 

#@8=F8? @>1>B8 48AB0=FV9=>-25:B>@=>3> ?@>B>:>;C 
?>;O30є C =0ABC?=><C: 

1. �>65= <0@H@CB870B>@, I> 28:>@8AB>2Cє ?@>B>:>; RIP 
?5@V>48G=> H8@>:><>2=> @>7A8;0є A2>W< ACAV40< A?5FV0;P=89 
?0:5B-25:B>@, I> <VAB8BP 2V4AB0=V (28<V@NNBPAO 2 <5B@8FV) 2V4 
40=>3> <0@H@CB870B>@0 4> 2AVE 2V4><8E 9><C <5@56. 

2.  0@H@CB870B>@, >B@8<02H89 B0:89 25:B>@, =0@>ICє 
:><?>=5=B8 25:B>@0 =0 25;8G8=C 2V4AB0=V 2V4 A515 4> 40=>3> 
ACAV40 V 4>?>2=Nє 25:B>@ V=D>@<0FVєN ?@> 2V4><8E 
157?>A5@54=P> 9><C A0<><C <5@560E 01> <5@560E, ?@> O:V 9><C 
?>2V4><8;8 V=HV <0@H@CB870B>@8. �>?>2=5=89 25:B>@ 
<0@H@CB870B>@ @>7A8;0є 2AV< A2>W< ACAV40<. 

3.  0@H@CB870B>@ 2818@0є 7 45:V;P:>E 0;PB5@=0B82=8E 
<0@H@CBV2 <0@H@CB 7 =09<5=H8< 7=0G5==O< <5B@8:8, 0 
<0@H@CB870B>@, I> ?5@5402 V=D>@<0FVN ?@> B0:89 <0@H@CB 
?>7=0G0єBPAO O: =0ABC?=89 (next hop).  
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�;3>@8B< RIP 4>?CA:0є 28=8:=5==O ?5B5;P <0@H@CB870FVW, 
O:V <>6CBP 1CB8 28:;8:0=V =5C73>465=VABN A8=E@>=V70FVW 
B01;8FP =0 @>CB5@0E, ?><8;:0E 2 :0=0;V 01> =530B82=8<8 
25@H8=0<8 3@0D0 ?@8 @>7@0EC=:C >?B8<0;P=>3> H;OEC 
(=0A;V4>: 0;3>@8B<C �5;;<0=0-(>@40). ' @07V 28=8:=5==O ?5B;V 
<0@H@CB870FVW <5B@8:0 1C45 @V2=0 16 (=5A:V=G5==> 25;8:0) V 
40=89 <0@H@CB ?5@5AB0=5 @>73;O40B8AO (<5B>4 poison reverse). ' 
RIP VA=Cє A?5FV0;P=89 <5E0=V7< 1>@>BP18 7 ?5B;O<8 
<0@H@CB870FVW, 720=89 «<5B>4 @>7I5?;N20==O 3>@87>=BC» (split 
horizon), O:89 <>6=0 >?8A0B8 O: «=5 3>2>@8 <5=V B5, I> O B>1V 
A:0702». &0:8< G8=>< <0@H@CB870B>@ =5 ?5@54020B8<5 A2>є<C 
ACAV4>2V >B@8<0=C 2V4 FP>3> ACAV40 6 V=D>@<0FVN. �@V< 1>@>BP18 
7 ?5B;O<8, 40=89 <5B>4 7<5=HCє >1’є< ?5@54020=>W ?> <5@56V 
A;C61>2>W <0@H@CB=V9 V=D>@<0FVW. 

#@>B>:>; RIP =5?@840B=89 4;O @>1>B8 C 25;8:8E <5@560E, 
>A:V;P:8 70A<VGCє <5@56C V=B5=A82=8< B@0DV:><, 0 2C7;8 <5@56V 
>?5@CNBP BV;P:8 25:B>@0<8-2V4AB0=O<8, =5 <0NG8 B>G=>W 
V=D>@<0FVW ?@> AB0= :0=0;V2 V B>?>;>3VW <5@56V. %P>3>4=V =02VBP C 
=525;8:8E <5@560E ?@>B>:>; 28BVA=OєBPAO ?@>B>:>;0<8 EIGRP 
(?@>B>:>; Cisco) V OSPF, O:V ?5@525@HCNBP 9>3> ?> 
<>6;82>ABO<.  
 

�DBFB>B? OSPF 

OSPF (Open Shortest Path First) - ?@>B>:>; 48=0<VG=>W 
<0@H@CB870FVW, I> 70A=>20=89 =0 B5E=>;>3VW 2V4AB56C20==O 
AB0=C :0=0;C (link-state). �C2 @>7@>1;5=89 IETF 2 1988 @. B0 
ґ@C=BCєBPAO =0 0;3>@8B<V �59:AB@8 4;O ?>HC:C =09:>@>BH>3> 
H;OEC. � O:>ABV <5B@8:8 OSFP 28:>@8AB>2Cє :>5DVFVє=B O:>ABV 
>1A;C3>2C20==O (B0: 720=0 20@BVABP :0=0;C 01> cost). 

�V4AB56C20==O AB0=C :0=0;C 28<030є 2V4?@02:8 >3>;>H5=P ?@> 
AB0= :0=0;C (link-state advertisment, LSA) =0 0:B82=V V=B5@D59A8 
2AVE 4>ABC?=8E <0@H@CB870B>@V2 7>=8. ' F8E >3>;>H5==OE 
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<VAB8BPAO  >?8A 2AVE :0=0;V2 <0@H@CB870B>@0, 2V4=>A8=8 
ACAV4AB20 V 20@BVABP :>6=>3> :0=0;C. �;O >1G8A;5==O 20@B>ABV 
:0=0;C 28:>@8AB>2CєBPAO 2V4=>H5==O 108/H8@8=0_:0=0;0. �;O 
2V4?@02:8 >3>;>H5=P OSPF 28:>@8AB>2Cє multicast ?>2V4><;5==O 
(=0 2V4<V=C 2V4 RIP). LSA ?>2V4><;5==O 2V4?@02;ONBPAO BV;P:8 
O:I> 2V41C;8AO O:V-=51C4P 7<V=8 2 <5@56V, 0;5 @07 2 30 E28;8= 
LSA ?>2V4><;5==O 2V4?@02;ONBPAO 2 ?@8<CA>2><C ?>@O4:C.  

#@>B>:>; @50;V7Cє 4V;5==O 02B>=><=>W A8AB5<8 =0 7>=8 
(areas).  0@H@CB870B>@><, I> =0;568BP >4=V9 7>=V =5 2V4><0 
45B0;P=0 B>?>;>3VO V=H8E 7>=. �8:>@8AB0==O 7>= 4>72>;Oє 
?>=878B8 =020=B065==O =0 <5@56C V ?@>F5A>@8 <0@H@CB870B>@V2 
(7<5=H5==O >1’є<C @>7@0EC=:V2 ?> SPF) 7<5=H8B8 @>7<V@ 
B01;8FP <0@H@CB870FVW. 

 

$>7@V7=ONBP =0ABC?=V B8?8 7>=: 
- <03VAB@0;P=0 (backbone) - D>@<Cє O4@> <5@56V OSPF; 
- AB0=40@B=0 (standart) - 7>=0, O:0 AB2>@NєBPAO 70 

70<>2GC20==O< V O:0 ?@89<0є >=>2;5==O :0=0;V2, AC<0@=V B0 
7>2=VH=V <0@H@CB8; 

- BC?8:>20 (stub) - =5 ?@89<0є V=D>@<0FVN ?@> 7>2=VH=V 
<0@H@CB8 4;O 02B>=><=>W A8AB5<8, 0;5 ?@89<0є <0@H@CB8 
V=H8E 7>=; 4;O ?5@540GV V=D>@<0FVW 70 <56V 02B>=><=>W 7>=8 
28:>@8AB>2Cє <0@H@CB 70 70<>2GC20==O<; 

- ?>2=VABN BC?8:>20 (totlly stubby) - =5 ?@89<0є 
V=D>@<0FVN O: ?@> 7>2=VH=VE <0@H@CB0E 02B>=><=>W A8AB5<8, 
B0: V <0@H@CB8 V=H8E 7>=; 28:>@8AB>2Cє H;N7 70 
70<>2GC20==O<. 
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 <E. 4.1 –  B;8V?9AAO @9D9:V A4 ;BA< @4DLDGF<;4JVW 

 

 0@H@CB870B>@8 CA5@548=V 7>= B0:>6 4V;OBPAO =0 B8?8: 
- 2=CB@VH=V9 (internal) - <0@H@CB870B>@, 2AV V=B5@D59A8 

O:>3> =0;560BP >4=V9 7>=V. 
- ?@8:>@4>==89 (area border, ABR) - A?>;CG0є >4=C 01> 

1V;PH5 7>= 7 <03VAB@0;P=>N. 
- <03VAB@0;P=89 (backbone) - E>G0 1 >48= V=B5@D59A 

<0@H@CB870B>@0 40=>3> B8?C =0;568BP 4> <03VAB@0;P=>W 7>=8; 
- ?@8:>@4>==89 <0@H@CB870B>@ 02B>=><=>W A8AB5<8 (AS 

boundary, ASBR) - >1<V=NєBPAO V=D>@<0FVєN 7 
<0@H@CB870B>@0<8 2 V=H8E 02B>=><=8E A8AB5<0E.  >65 1CB8 O: 
2=CB@VH=V<, ?@8:>@4>==8<, B0: V <03VAB@0;P=8<. 
 

#>5B0?=89 >?8A @>1>B8 ?@>B>:>;C: 
1. �AV <0@H@CB870B>@8 >1<V=NNBPAO A?5FV0;P=8<8 hello-

?0:5B0<8 G5@57 2AV V=B5@D59A8, =0 O:8E 0:B82>20=89 ?@>B>:>; 
OSPF. &0:8< G8=>< 287=0G0NBPAO <0@H@CB870B>@8-ACAV48, I> 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 34 

 

 34 

@>74V;ONBP 7030;P=89 :0=0; ?5@540GV 40=8E. !040;V hello-?0:5BO 
?>A8;0NBPAO 7 V=B5@20;>< @07 2 30 A5:C=4. 

2.  0@H@CB870B>@8 =0<030NBPAO ?5@59B8 2 AB0= ACAV4AB20 
7V A2>W<8 ACAV40<8. #5@5EV4 2 40=89 AB0= 287=0G0єBPAO B8?>< 
<0@H@CB870B>@V2 V B8?><  <5@56V, ?> O:V9 2V41C20єBPAO >1<V= 
hello-?0:5B0<8, 70 7>==>N >7=0:>N. #0@0 <0@H@CB870B>@V2 2 
AB0=V ACAV4AB20 A8=E@>=V7Cє <V6 A>1>N 107C 40=8E AB0=C :0=0;V2. 

3. �>65= <0@H@CB870B>@ ?>A8;0є >3>;>H5==O ?@> AB0= 
:0=0;C A2>W< ACAV40<, 0 I> :>65= >B@8<02 B0:5 >3>;>H5==O 
70?8ACє V=D>@<0FVN 2 107C 40=8E AB0=C :0=0;V2 V @>7A8;0є :>?VN 
>3>;>H5==O V=H8< A2>W< ACAV40<. 

4. #@8 @>7A8;FV >3>;>H5=P ?> 7>=V, 2AV <0@H@CB870B>@8 
1C4CNBP V45=B8G=C 107C 40=8E AB0=C :0=0;V2. 

5. �>65= <0@H@CB870B>@ 28:>@8AB>2Cє 0;3>@8B< SPF 4;O 
>1G8A;5==O 3@0D0 (45@520 =09:>@>BH>3> H;OEC) 157 ?5B5;P, 
O:89 >?8AC20B8<5 =09:>@>BH89 H;OE 4> :>6=>3> 2V4><>3> 
?@87=0G5==O 7 A>1>N 2 O:>ABV :>@5=O. 

6. �>65= <0@H@CB870B>@ 1C4Cє 2;0A=C <0@H@CB870FVN 
ґ@C=BCNG8AP =0 ?>1C4>20=><C 45@52V =09:>@>BH>3> H;OEC.  

 

�BDO8B> 6<>BA4AAO DB5BF< 
 

1. %B2>@8B8 2 A5@54>28IV Cisco Packet Tracer <>45;P <5@56V, 
?@54AB02;5=>W =0 @8A. 4.2.  

2. !0;0HBC20B8 4;O :>6=>3> 7 @>CB5@V2 48=0<VG=C 
<0@H@CB870FVN 73V4=> ?@>B>:>;C RIP2 (70C2065==O: ?@8 FP><C 
?>B@V1=> 1@0B8 4> C2038 ?5@V>48 @>7A8;0==O B01;8FP 
<0@H@CB870FVW). 
3. #5@52V@8B8 ?@028;P=VABP =0;0HBC20==O 70 4>?><>3>N :><0=4 
ping V tracert 2 :>=A>;V 4;O :>6=>3> :><?’NB5@0. 
 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 35 

 

 35 

 
 <E. 4.2 – МB89?ь @9D9:V 8?O A4?4LFG64AAO 8<A4@VKABW 

@4DLDGF<;4JVW 
 

4. � FV9 65 <>45;V <5@56V 7 C65 =0;0HB>20=8< ?@>B>:>;>< RIP2 
=0;0HBC20B8 <0@H@CB870FVN 70 ?@>B>:>;>< OSPF.  
5. �825AB8 B01;8FN <0@H@CB870FVW =0 :>6=><C @>CB5@V. 
#>OA=8B8 70<VI5==O 70?8AV2 ?@>B>:>;C RIP2.  
6. �825AB8 B01;8FV ACAV4V2 4;O :>6=>3> <0@H@CB870B>@0 (show ip  
ospf neighbor). 
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7. #>@V2=OB8 <0@H@CB8, >B@8<0=V 70 4>?><>3>N ?@>B>:>;0 RIP2 
7 <0@H@CB0<8, >B@8<0=8<8 70 4>?><>3>N ?@>B>:>;C OSPF. 
#@89<VBP 4> C2038 04<V=VAB@0B82=C 2V4AB0=P B0 <5B@8:C.  
8. #> ??. 1, 3, 5, 6 7@>18B8 A:@V=H>B8 4;O 72VBC. !0 A>=>2V ?. 7 
7@>18B8 2V4?>2V4=V 28A=>2:8. 
 

�@VEF ;6VFG 
1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2.  >45;P <5@56V 4;O =0;0HBC20==O AB0B8G=>W <0@H@CB870FVW 7 
?@87=0G5=8<8 2AV< 5;5<5=B0< <5@56V 2V4?>2V4=8E �$-04@5A. 

3. &01;8FV <0@H@CB870FVW 4;O :>6=>3> @>CB5@0 ?@8 
28:>@8AB0==V ?@>B>:>;C RIP2. 

4. $57C;PB0B8 :><0=4 ping V tracert 4;O 2AVE ?0@ :><?’NB5@V2  

(?@8 28:>@8AB0==V ?@>B>:>;C RIP2). 
5. &01;8FV <0@H@CB870FVW 4;O :>6=>3> @>CB5@0 ?@8 
28:>@8AB0==V ?@>B>:>;C OSPF. 

6. $57C;PB0B8 :><0=4 ping V tracert 4;O 2AVE ?0@ :><?’NB5@V2 
(?@8 28:>@8AB0==V ?@>B>:>;C OSPF). 

7. �8A=>2:8. #>@V2=O==O <0@H@CBV2 ?@8 28:>@8AB0==V @V7=8E 
?@>B>:>;V2. 
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�45BD4FBDA4 DB5BF4 №5 

�BE?V8:9AAO EFDG>FGD< @9D9:V 

�9F4 DB5BF<: 4>A;V48B8 O: 28:>@8AB>2C20B8 Packet Tracer 4;O 
<>45;N20==O <5@56. 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
' FP><C 70240==O <>45;P <5@56V ?>1C4>20=0 7 
28:>@8AB0==O< @V7=8E B5E=>;>3V9, O:V 28 >?0=CєB5 ?V4 G0A 
282G5==O :C@AC CCNA. �>=0 <VAB8BP A?@>I5=C 25@AVN 
:>@?>@0B82=>W <5@56V <0;>3> G8 A5@54=P>3> @>7<V@C. �V;P=> 
A0<>ABV9=> 4>A;V4VBP <5@56C. �>;8 1C45B5 3>B>2V, 
4>B@8<C9B5AP =0ABC?=8E :@>:V2 V 2V4?>2V409B5 =0 70?8B0==O. 
�V;P=> A0<>ABV9=> 4>A;V4VBP <5@56C, @8A. 5.1. /:I> �0< 4> 
2?>4>18 A8AB5<0B87>20=89 ?V4EV4, 4>B@8<C9B5AP :@>:V2, 
=02545=8E =86G5. �V4?>2V409B5 =0 70?8B0==O O:=09:@0I5, 
2V4?>2V4=> 4> 20H8E <>6;82>AB59. 

 

 <EGAB> 5.1 
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�BCB@V:AV H4=?< 

(09; 7 ?@>5:B>< <5@56V: 1.5.7-packet-tracer-network-

representation.pka 

(09; 7 >?8A>< <5@56V: 1.5.7-packet-tracer-network-

representation.pdf 

%V8 6<>BA4AAO DB5BF< 

КDB> 1: В<;A4KF9 F<CB6V >B@CBA9AF< @9D9:V, MB CB84AV G 
Packet Tracer. 

#0=5;P ?V:B>3@0< C =86=P><C ;V2><C :CBV <VAB8BP @V7=V 
:0B53>@VW <5@56=8E :><?>=5=BV2. #>28==V 1CB8 4>ABC?=V 
:0B53>@VW, I> 2V4?>2V40NBP ?@><V6=8< ?@8AB@>O<, :V=F528< 
?@8AB@>O< V A5@54>28I0< ?5@54020==O 40=8E. 
�0B53>@VO Connections (�'є8A4AAO) , O:0 ?>7=0G5=0 
1;8A:02:>N, ?>:07Cє <5@56=V A5@54>28I0, O:V 
28:>@8AB>2CNBPAO C Packet Tracer. &0:>6 є :0B53>@VO End 

Devices (�VAJ96V CD<EFDBW) V 42V :0B53>@VW, E0@0:B5@=V 4;O 
Packet Tracer: Custom Made Devices (�D<EFDBW ; 
A4?4LFG64AAO@) B0 Multiuser Connection 

(�474FB>BD<EFG64Jь>9 ;'є8A4AAO) . 
�0?8B0==O: 
!072VBP :0B53>@VW ?@><V6=8E ?@8AB@>W2. 
!5 2@0E>2CNG8 V=B5@=5B- 01> V=B@0=5B- E<0@C, A:V;P:8 
?V:B>3@0< C B>?>;>3VW 2V4?>2V40NBP :V=F528< ?@8AB@>O< (4> 
O:8E <>6;825 ;8H5 >4=5 7'є4=0==O)? 
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/:I> =5 1@0B8 4> C2038 420 B8?8 E<0@, A:V;P:8 ?V:B>3@0< C 
B>?>;>3VW =0;560BP 4> ?@><V6=8E ?@8AB@>W2 (7 <>6;82VABN 
45:V;P:>E ?V4:;NG5=P 4> =8E)? 
%:V;P:8 :V=F528E ?@8AB@>W2 A9 є =0ABV;P=8<8 :><?'NB5@0<8? 
%:V;P:8 @V7=8E B8?V2 7'є4=0=P 28:>@8AB>2CNBPAO C <5@56=V9 
B>?>;>3VW? 

КDB> 2: ПBяEAVFь CD<;A4K9AAя CD<EFDBW6. 
�0?8B0==O: 

a.     ' Packet Tracer ;8H5 ?@8AB@V9 Server-PT <>65 
28:>=C20B8 @>;P A5@25@0. Desktop PCs (!0ABV;P=V #�) 01> 
Laptops (!>CB1C:8) =5 <>6CBP DC=:FV>=C20B8 O: A5@25@8. 
�8E>4OG8 7 B>3>, I> 265 240;>AO 282G8B8, ?>OA=VBP 
?@8=F8? <>45;V :;Vє=B-A5@25@. 

b.     !0254VBP ?@8=09<=V 42V DC=:FVW, O:V 28:>=CNBP 
?@><V6=V ?@8AB@>W. 

c.     !072VBP I>=09<5=H5 420 :@8B5@VW 4;O >1@0==O B8?C 
<5@56=>3> A5@54>28I0. 

КDB> 3: ЗDB5VFь CBDV6Aя?ьAG I4D4>F9D<EF<>G ?B>4?ьA<I V 
7?B54?ьA<I @9D9:. 
�0?8B0==O: 

a.     #>OA=VBP @V7=8FN <V6 ;>:0;P=8<8 V 3;>10;P=8<8 
<5@560<8. !0254VBP ?@8:;04 :>6=>W 7 =8E. 

b.     %:V;P:8 3;>10;P=8E <5@56 <>6=0 ?>10G8B8 C <5@56V, 
AB2>@5=V9 C Packet Tracer? 

c.     %:V;P:8 ;>:0;P=8E <5@56 28 10G8B5? 
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d.      5@560 �=B5@=5B C FV9 <5@56V Packet Tracer ?>40=0 4C65 
A?@>I5=> V =5 ?5@540є AB@C:BC@C V D>@<C @50;P=>W 
<5@56V. �>@>B:> >?8HVBP �=B5@=5B. 

e.     /:V B@048FV9=V A?>A>18 ?V4:;NG5==O 4><0H=VE 
:>@8ABC20GV2 4> <5@56V �=B5@=5B? 

f      !072VBP 45O:V ?>H8@5=V <5B>48, O:8<8 :>@8ABCNBPAO 
?V4?@8є<AB20 4;O ?V4:;NG5==O 4> <5@56V �=B5@=5B C 
20H><C @53V>=V? 

�<F4AAO CV86<M9ABW E>?48ABEFV 
�>;8 �8 <0;8 <>6;82VABP ?>7=09><8B8AO 7 ?>40==O< <5@56V 
C FP><C 70240==V C Packet Tracer, <>6;82> �8 =01C;8 45O:8E 
=>28E =028G>:, O:V 28 18 E>BV;8 28?@>1C20B8. �1> 28 1060єB5 
45B0;P=VH5 282G8B8 FN <5@56C. $>7C<VNG8, I> 1V;PHVABP 7 
B>3>, I> 28 10G8B5 01> 282G0єB5 C Packet Tracer =0 @07V ?>70 
<560<8 �0H>3> @V2=O =028G>:, >AP 45O:V 70240==O, O:V, 
<>6;82>, �0< 1C;> 1 FV:02> 28:>=0B8. !5 ?5@59<09B5AP, 
O:I> =5 7<>65B5 28:>=0B8 CAV 7 =8E. !57010@>< 28 AB0=5B5 
4>A2V4G5=8< :>@8ABC20G5< Packet Tracer B0 48709=5@>< 
<5@56 . 

         �>409B5 4> B>?>;>3VW :V=F5289 ?@8AB@V9 V ?V4'є4=09B5 
9>3> 4> >4=VєW 7 LAN 70 4>?><>3>N 2V4?>2V4=>3> :015;O. 
Щ> I5 ?>B@V1=> FP><C ?@8AB@>N 4;O =04A8;0==O 40=8E 
V=H8< :V=F528< :>@8ABC20G0<? +8 <>65B5 �8 =040B8 FN 
V=D>@<0FVN? +8 VA=Cє A?>AV1 ?5@5:>=0B8AO G8 �8 
?@028;P=> ?V4'є4=0;8 F59 ?@8AB@V9? 

         �>409B5 =>289 ?@><V6=89 ?@8AB@V9 4> >4=VєW 7 <5@56 
V ?V4'є4=09B5 9>3> 4> >4=VєW 7 ;>:0;P=8E 01> 3;>10;P=8E 
<5@56 70 4>?><>3>N 2V4?>2V4=>3> :015;O. Щ> I5 
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?>B@V1=> FP><C ?@8AB@>N 018 28:>=C20B8 @>;P 
?@><V6=>3> 4;O V=H8E ?@8AB@>W2 C <5@56V? 

         %B2>@VBP =>289 D09; C Packet Tracer. %B2>@VBP =>2C 
<5@56C, O:0 A:;040єBPAO 7 I>=09<5=H5 7 42>E ;>:0;P=8E 
<5@56, 7'є4=0=8E 70 4>?><>3>N 3;>10;P=>W <5@56V. 
#V4'є4=09B5 CAV ?@8AB@>W. #5@53;O=PB5 ?>G0B:>25 
70240==O C Packet Tracer 018 7@>7C<VB8, I> I5 <>65 
7=04>18B8AO 4;O 70157?5G5==O DC=:FV>=C20==O =>2>W 
<5@56V. �0?8HVBP �0HV <V@:C20==O V 715@56VBP D09; 
Packet Tracer .  >6;82>, �8 70E>G5B5 ?5@53;O=CB8 
AB2>@5=C �0<8 <5@56C ?VA;O >?0=C20==O 45O:8E =>28E 
=028G>:. 

�@VEF ;6VFG 

 

1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2. �0@V0=B 4;O 28:>=0==O B0 ;>3VG=0 B>?>;>3VO <5@56V. 
3.  >45;P <5@56V C Packet Tracer. 
4. &01;8FV <0@H@CB870FVW 4;O 4>2V;P=8E ?’OB8 :><?’NB5@V2. 
5. $57C;PB0B 28:>=0==O :><0=48 ping. 
6. �8A=>2:8. 
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�45BD4FBDA4 DB5BF4 №6 

�4?4LFG64AAO >BAHV7GD4JVW @4DLDGF<;4FBD4 
 

�9F4 DB5BF<: #5@52V@:0 :>=DV3C@0FVW <0@H@CB870B>@0 70 
70<>2GC20==O<. !0;0HBC20==O B0 ?5@52V@:0 ?>G0B:>28E ?0@0<5B@V2 
<0@H@CB870B>@0. �15@565==O D09;C ?>B>G=>W :>=DV3C@0FVW 

�BDBF>V F9BD9F<KAV 6V8B@BEFV 
' FP><C 70240==V 28 28:>=0єB5 107>25 =0;0HBC20==O 
<0@H@CB870B>@0. �8 70157?5G8B5 4>ABC? 4> V=B5@D59AC 
:><0=4=>3> @O4:0 CLI B0 :>=A>;P=>3> ?>@BC 70 4>?><>3>N 
70H8D@>20=8E V 2V4:@8B8E ?0@>;V2. �8 B0:>6 =0;0HBCєB5 
?>2V4><;5==O 4;O :>@8ABC20GV2, ?@8 02B>@870FVW 4;O 2E>4C =0 
<0@H@CB870B>@. *V 10=5@8 ?>?5@5460NBP =5A0=:FV>=>20=8E 
:>@8ABC20GV2 ?@> B5, I> 4>ABC? 701>@>=5=>. !0 7025@H5==O, �8 
?5@52V@8B5 B0 715@565B5 A2>N ?>B>G=C :>=DV3C@0FVN. 

 

 <EGAB> 6.1 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 43 

 

 43 

�BCB@V:AV H4=?< 

(09; 7 ?@>5:B><: 10.1.4-packet-tracer---configure-initial-router-

settings_uk-UA 

(09; 7 >?8A><: 10.1.4-packet-tracer---configure-initial-router-

settings_uk-UA 

%V8 6<>BA4AAO DB5BF< 

Ч4EF<A4 1. П9D96VD>4 >BAHV7GD4JVW @4DLDGF<;4FBD4 ;4 
;4@B6KG64AAя@ 

�DB> 1: �EF4AB6VFь >BAEB?ьA9 CV8>?NK9AAO 8B R1. 
a.     �815@VBP :015;P Console 7 4>ABC?=8E 7'є4=0=P. 
b.     !0B8A=VBPPCA V 2815@VBP RS 232. 

c.     !0B8A=VBP R1 V 2815@VBP Console. 

d.     !0B8A=VBP PCA > 2:;04:C Desktop > Terminal. 

e.     !0B8A=VBP OK B0 :;02VHC ENTER. &5?5@ 28 <>65B5 
=0;0HBC20B8 R1. 

�DB> 2: #6V=8VFь 6 CD<6V?9=B64A<= D9:<@ V C9D96VDF9 
CBFBKAG >BAHV7GD4JVN. 
�8 <>65B5 >B@8<0B8 4>ABC? 4> 2AVE :><0=4 <0@H@CB870B>@0 
7 ?@82V;59>20=>3> @568<C EXEC. "4=0:, >A:V;P:8 1030B> 
:><0=4 ?@82V;59>20=>3> @568<C =0;0HB>2CNBP ?>B>G=V 
?0@0<5B@8, ?@82V;59>20=89 4>ABC? ?>28=5= 1CB8 70E8I5=89 
?0@>;5<, I>1 70?>1V3B8 =5A0=:FV>=>20=><C 28:>@8AB0==N. 
a.     '2V94VBP C ?@82V;59>20=89 @568< EXEC, 22V2H8 
:><0=4C enable. 

�V8>D<=F9 6V>AB A4?4LFG64AAO 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 44 

 

 44 

Router> enable 

Router# 

�0C206B5, I> 7<V=8;>AP ?>7=0G5==O 2 @O4:C :>=DV3C@0FVW 
=0 B0:5, I> 2V4>1@060є ?@82V;59>20=89 @568< EXEC.  

b.     �254VBP :><0=4C show running-config. 

Router# show running-config 

�0?8B0==O: 
/:5 V<'O C <0@H@CB870B>@0? 

%:V;P:8 V=B5@D59AV2 Fast Ethernet <0є Router? 

%:V;P:8 V=B5@D59AV2 Gigabit Ethernet <0є Router? 

%:V;P:8 ?>A;V4>2=8E V=B5@D59AV2 <0є Router? 

/:89 4V0?07>= 7=0G5=P ?>:070=> 4;O ;V=V9 vty? 
c.     �V4>1@07VBP ?>B>G=89 2<VAB NVRAM. 

Router# show startup-config 

startup-config is not present 

�0?8B0==O: 
+><C <0@H@CB870B>@ 2V4?>2V40є ?>2V4><;5==O< startup-

config is not present ? 

З4>D<=F9 6V>AB A4?4LFG64Aь 

Ч4EF<A4 2: Н4?4LFG64AAя F4 C9D96VD>4 CBK4F>B6<I 
C4D4@9FDV6 @4DLDGF<;4FBD4 

�;O =0;0HBC20==O ?0@0<5B@V2 <0@H@CB870B>@0 <>65 
7=04>18B8AO ?5@5EV4 <V6 @V7=8<8 @568<0<8 :>=DV3C@0FVW. 
�25@=VBP C203C, O: 7<V=NєBPAO 283;O4 :><0=4=>3> @O4:0 ?V4 
G0A ?5@5E>4C <V6 @568<0<8 :>=DV3C@0FVW IOS. 
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�DB> 1: �4?4LFG=F9 CBK4F>B6V C4D4@9FD< A4 R1. 
�D<@VF>4:/:I> C 20A 28=8:0NBP B@C4=>IV V7 
70?0<'OB>2C20==O< :><0=4, ?5@53;O=PB5 2<VAB FVєW B5<8. 
�><0=48 B0:V 6, O: 28 =0;0HBC20;8 =0 :><CB0B>@V. 

�V8>D<=F9 6V>AB A4?4LFG64AAO 

a.     !0;0HBC9B5 R1 O: E>AB. 
b.     !0;0HBC9B5 B5:AB I>45==>3> 
?>2V4><;5==O: Unauthorized access is strictly prohibited. 

c.     �0H8D@C9B5 2AV 2V4:@8BV B5:AB>2V ?0@>;V. 
�8:>@8AB>2C9B5 B0:V ?0@>;V: 
1)    �;O ?@82V;59>20=>3> @568<C EXEC, 
=570H8D@>20=89: cisco 

2)    �;O ?@82V;59>20=>3> @568<C EXEC, 
70H8D@>20=89: itsasecret 

3)    �;O :>=A>;P=>3> 7'є4=0==O: letmein 

�DB> 2: �9D96VDF9 CBK4F>B6V C4D4@9FD< A4 R1. 
�V8>D<=F9 6V>AB A4?4LFG64AAO 

a.     #5@52V@B5 ?>G0B:>2V =0;0HBC20==O, ?5@53;O=C2H8 
:>=DV3C@0FVN R1. 
#8B0==O: 
/:C :><0=4C 28 28:>@8AB>2CєB5? 

b.     �894VBP V7 ?>B>G=>3> A50=AC =0;0HBC20==O :>=A>;V, 
?>:8 =5 ?>10G8B5 B0:5 ?>2V4><;5==O: 

R1 con0 is now available 
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�254VBP RETURN, I>1 ?>G0B8. 

c.     !0B8A=VBP :;02VHC ENTER; 28 ?>28==V ?>10G8B8 B0:5 
?>2V4><;5==O: 

Unauthorized access is strictly prohibited. 

  

User Access Verification 

  

Password: 

�0?8B0==O: 
+><C :>65= <0@H@CB870B>@ ?>28=5= <0B8 10=5@ 
I>45==>3> ?>2V4><;5==O (MOTD, message-of-the-day)? 

/:I> =5 ?@>?>=CєBPAO 225AB8 ?0@>;P 4;O 2E>4C 2 @568< 
:>@8ABC20G0 EXEC, O:C :><0=4C :>=A>;P=>W ;V=VW 28 
701C;8 =0;0HBC20B8? 

d.     �254VBP ?0@>;V, =5>1EV4=V 4;O ?>25@=5==O 2 
?@82V;59>20=89 @568< EXEC. 
�0?8B0==O: 
+><C :><0=40 enable secret password 4>72>;8BP 4>ABC? 4> 
?@82V;59>20=>3> @568<C EXEC V @57C;PB0B 
:><0=48 enable password 1V;PH5 =5 1C45 4V9A=8<? 
/:I> 28 2 <091CB=P><C =0;0HBCєB5 =0 <0@H@CB870B>@V 
I5 O:VAP ?0@>;V, 2>=8 2V4>1@060B8<CBPAO C D09;V 
:>=DV3C@0FVW C 283;O4V ?@>AB>3> B5:ABC G8 C 
70H8D@>20=><C 283;O4V? #>OA=VBP. 

З4>D<=F9 6V>AB A4?4LFG64Aь 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 47 

 

 47 

Ч4EF<A4 3: З59D9:9AAя H4=?G CBFBKABW >BAHV7GD4JVW  

�DB> 1: �59D9:VFь H4=? >BAHV7GD4JVW 6 NVRAM. 
a.     �8 =0;0HBC20;8 ?>G0B:>2V ?0@0<5B@8 4;O R1. &5?5@ 
7@>1VBP @575@2=C :>?VN D09;C ?>B>G=>W :>=DV3C@0FVW C 
NVRAM, I>1 ?5@5:>=0B8AP, I> 2=5A5=V 7<V=8 =5 
2B@0BOBPAO ?@8 ?5@57020=B065==V A8AB5<8 01> 2B@0BV 
682;5==O.=F9 6V>A4?4LFG64AAOAO: 
/:C :><0=4C 28 225;8, I>1 715@53B8 :>=DV3C@0FVN 2 
NVRAM? 

/:89 =09:>@>BH89, >4=>7=0G=89 20@V0=B FVєW :><0=48? 

�DB> 2: �B84F>B6B: �59D9:VFь H4=? >BAHV7GD4JVW ;4CGE>G G 
flash-C4@'OFь. 
)>G0 28 4V7=0єB5AP 1V;PH5 ?@> :5@C20==O flash-AE>28I5< 
<0@H@CB870B>@0 2 =0ABC?=8E @>74V;0E, <>6;82>, 20< 1C45 
FV:02> 7=0B8, I> 2 O:>ABV 4>40B:>2>W ?@>F54C@8 @575@2=>3> 
:>?VN20==O 28 <>65B5 715@53B8 D09; AB0@B>2>W :>=DV3C@0FVW 
=0 flash. �0 70<>2GC20==O< <0@H@CB870B>@ 1C45 
7020=B06C20B8 AB0@B>2C :>=DV3C@0FVN 7 NVRAM, 0;5 O:I> 
NVRAM 1C45 ?>H:>465=>, 28 <>65B5 2V4=>28B8 
:>=DV3C@0FVN 70?CA:C, A:>?VN202H8 WW 7 flash. 
Щ>1 715@53B8 :>=DV3C@0FVN 70?CA:C C flash, 28:>=09B5 
=0ABC?=V 4VW. 

�V8>D<=F9 6V>AB A4?4LFG64AAO 

a.     #5@53;O=PB5 2<VAB flash 70 4>?><>3>N :><0=48 show 

flash : 

R1# show flash 
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�0?8B0==O: 
%:V;P:8 D09;V2 70@07 715@V30єBPAO C flash? 
/:89 V7 F8E D09;V2, =0 20HC 4C<:C, є >1@07>< IOS?  

+><C 28 22060єB5, I> F59 D09; є >1@07>< IOS?  

R1# copy startup-config flash 

Destination filename [startup-config] 

 0@H@CB870B>@ ?@>?>=Cє 20< 70?8AC20B8 D09; C flash, 
28:>@8AB>2CNG8 V<'O 2 4C6:0E. /:I> 2V4?>2V4P "B0:", 
B>4V =0B8A=VBP :;02VHC ENTER; O:I> =V - 2254VBP 
2V4?>2V4=5 V<’O B0 =0B8A=VBP ENTER. 

b.     %:>@8AB09B5AO :><0=4>N show flash, I>1 ?5@5:>=0B8AO, 
I> D09; AB0@B>2>W :>=DV3C@0FVW B5?5@ 715@V30єBPAO C flash.  

 

�@VEF ;6VFG 

1. !0720 @>1>B8, <5B0, 25@AVO ?@>3@0<=>3> 70157?5G5==O. 
2. �0@V0=B 4;O 28:>=0==O B0 ;>3VG=0 B>?>;>3VO <5@56V. 
3.  >45;P <5@56V C Packet Tracer. 
4. &01;8FV :>=DV3C@0FVW. 
5. �8A=>2:8. 
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�45BD4FBDA4 DB5BF4 №7 

�<6K9AAO BEAB6A<I I4D4>F9D<EF<> V ECBEB5V6 
CD98EF46?9AAO CBFB>V6 6<>?<>V6 6 >B@GF4JV=A<I 

E<EF9@4I @4EB6B7B B5E?G7B6G64AAO 

 
�9F4 DB5BF<: "7=09><8B8AO 7 >A=>2=8<8 A?>A>10<8 

?@54AB02;5==O ?>B>:V2 28:;8:V2 B0 WE E0@0:B5@8AB8:0<8. 
 

�BE?V8B6AVEFь 6<>BA4AAO DB5BF< 

1. %BC45=B ?5@54 ?>G0B:>< ;01>@0B>@=>W @>1>B8 
>7=09><;NєBPAO 7 B5<>N, <5B>N V B5>@5B8G=8<8 2V4><>ABO<8 4> 
;01>@0B>@=>W @>1>B8, ?8H5 :>@>B:C ?V43>B>2:C, O:0 2:;NG0є 
>3;O4 A?>A>1V2 ?@54AB02;5==O 28?04:>28E ?>B>:V2 28:;8:V2 V 
WE=V >A=>2=V E0@0:B5@8AB8:8. 

2. �>65= ABC45=B >B@8<Cє V=482V4C0;P=5 70240==O, O:5 
<VAB8BP: 

Tm – AC<0@=89 G0A <>45;N20==O, 28@065=89 2 3>48=0E; 
t – V=B5@20; A?>AB5@565==O, 
A – ?@><V6>: G0AC, =0 O:V @>71820єBPAO Tm V 287=0G0єBPAO 

V<>2V@=VABP =04E>465==O  28:;8:V2 =0 FP><C ?@><V6:C; 
N – :V;P:VABP 465@5; 28:;8:V2. 
3. �8:>=0B8 ?@>3@0<C "�_lab1.exe , 2 >A=>2=><C 

4V0;>3>2><C 2V:=V O:>W 281@0B8 ?C=:B 1 – «4>A;V465==O ?>B>:V2 
28:;8:V2». 
' 4V0;>3>2><C 2V:=V 225AB8 28EV4=V 40=V 73V4=> 7 A2>W< 20@V0=B>< 
V =0B8A=CB8 :=>?:C «Starting &». 

4. #VA;O 70:V=G5==O <>45;N20==O ?>B>:C 28:;8:V2 =0 
5:@0=V <8 >B@8<0;8 B0:V @57C;PB0B8: 

0) $>7?>4V; #C0AA>=0 – B5>@5B8G=89 @>7?>4V;, 
?>1C4>20=89 70 D>@<C;>N 
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, 

45 λ – V=B5=A82=VABP =04E>465==O 28:;8:V2 (?0@0<5B@ 
?>B>:C) 2V4 N 01>=5=BV2 ?@>BO3>< 3>48=8, 

t – V=B5@20; A?>AB5@565==O, 7040=89 28EV4=8<8 40=8<8 
20@V0=B0, 

pi (t) – V<>2V@=VABP =04E>465==O i 28:;8:V2 =0 ?@><V6:C 
G0AC t. 

b) �35=5@>20=89 @>7?>4V; – >B@8<0=89 ?@0:B8G=89 
@>7?>4V; V<>2V@=>ABV =04E>465==O 28:;8:V2 2 @57C;PB0BV 
<>45;N20==O. 

$57C;PB0B8 0) B0 1) >B@8<0=V 4;O >4=0:>28E ?0@0<5B@V2 λ, 
t, N V ?>:070=V =0 @8A. 1: 

@>7?>4V; #C0AA>=0 – 6>2B0 :@820, 
735=5@>20=89 @>7?>4V; – 75;5=0 :@820. 
c) $>7?>4V; B@820;>ABV V=B5@20;V2 <V6 28:;8:0<8, 

?>:070=89 B0:>6 =0 @8A. 2 – G5@2>=0 :@820. 
$57C;PB0B8 1, 2, 3 – F5 ?>A;V4>2=>ABV :V;P:>ABV 28:;8:V2 

=0 V=B5@20;V t, 0 B0:>6 <><5=B8 =04E>465==O 28:;8:V2 mi V 
V=B5@20;8 <V6 28:;8:0<8 zi 2V4?>2V4=>. 

!0 @8A. 3 ?>:070=> G0A>2C 4V03@0<C =04E>465==O 
28:;8:V2. 

5. �>1@078B8 @8A. 1 2 72VBV 4> ;01>@0B>@=>W @>1>B8, 
?>@V2=OB8 B5>@5B8G=89 V >B@8<0=89 @>7?>4V;8. 

�>1@078B8 @8A. 2 V 7@>18B8 28A=>2>: ?@> 70;56=VABP 
V<>2V@=>ABV 28=8:=5==O 2V4 25;8G8=8 V=B5@20;C <V6 28:;8:0<8. 

6. �=09B8: 
- V=B5=A82=VABP =04E>465==O 28:;8:V2 λ, O:C HC:0є<> 70 

D>@<C;>N: 
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, 28:;8:V2/3>48=C; 
45 2 G8A5;P=8:C – AC<0@=0 :V;P:VABP 28:;8:V2 I> =04V9H;8 =0 
2EV4 A8AB5<8 <0A>2>3> >1A;C3>2C20==O ?@>BO3>< G0AC 
<>45;N20==O Tm (AC<0 ?>A;V4>2=>ABV 1). 

- A5@54=N :V;P:VABP 28:;8:V2 2V4 >4=>3> 01>=5=B0 70 
>48=8FN G0AC: 

; 

- A5@54=N B@820;VABP V=B5@20;C <V6 28:;8:0<8: 

, 

45  – AC<0@=0 :V;P:VABP 28:;8:V2, I> =04V9H;8 2 
A8AB5<C, zi – B@820;VABP :>6=>3> V=B5@20;C <V6 28:;8:0<8. 

7. �=09B8 <0B5<0B8G=5 >GV:C20==O V 48A?5@AVN :V;P:>ABV 
28:;8:V2 =0 V=B5@20;V G0AC t 4;O B5>@5B8G=>3> 0) V ?@0:B8G=>3> b) 

@>7?>4V;V2 V 70 >B@8<0=8<8 @57C;PB0B0<8 7@>18B8 28A=>2:8. 
 0B5<0B8G=5 >GV:C20==O 28?04:>2>W 25;8G8=8 7=0E>48<> 

70 D>@<C;>N 

 
�8A?5@AVN >1G8A;Nє<> 70 D>@<C;>N 

 
8. !0 G0A>2V9 4V03@0<V @8A. 3 4;O ?5@H8E 42>E ?@><V6:V2 

G0AC t, 73V4=> 7 @>73;O=CB8<8 B@P><0 A?>A>10<8 ?@54AB02;5==O 
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?>B>:V2 28:;8:V2, 2:070B8 2AV <><5=B8 =04E>465==O 28:;8:V2, 
V=B5@20;8 <V6 28:;8:0<8, 0 B0:>6 :V;P:>ABV 28:;8:V2 =0 
?@><V6:C G0AC t. 

9. �@>18B8 7030;P=V 28A=>2:8 4> ;01>@0B>@=>W @>1>B8. 
 

�BAFDB?ьAV ;4C<F4AAO 

1. Щ> B0:5 ?>BV: 28:;8:V2? 
2. #>OA=8B8, I> B0:5 AB0FV>=0@=VABP, >@48=0@=VABP V ?VA;O4VO 
?>B>:C 28:;8:V2. 
3. �0?8A0B8 D>@<C;C 4;O 287=0G5==O <0B5<0B8G=>3> >GV:C20==O 
28?04­:>2>W 25;8G8=8. 
4. /: 7<V=8BPAO 283;O4 :@82>W @>7?>4V;C #C0AA>=0, O:I> 
71V;PH8B8 :V;P:VABP 01>=5=BV2? 
5. /: 2?;8=5 =0 7<V=C 25;8G8=8 A5@54=P>3> V=B5@20;C <V6 
28:;8:0<8 71V;PH5==O AC<0@=>3> G0AC <>45;N20==O? 
6. �V4 O:8E 25;8G8= 70;568BP V=B5=A82=VABP =04E>465==O 
28:;8:V2 ? 
7. /:89 A?>AV1 ?@54AB02;5==O ?>B>:V2 28:;8:V2 
28:>@8AB>2CєBPAO 2 D>@<C;V @>7?>4V;C #C0AA>=0? 
 

�4DV4AF< VA8<6V8G4?ьAB7B ;4684AAO 8B ?45BDBFBDABW DB5BF< 
№1: 

 

V – =><5@ 20@V0=B0; 
Tm, 3>4. – AC<0@=89 G0A <>45;N20==O; 
t, A – V=B5@20; A?>AB5@565==O; 
N – :V;P:VABP 465@5; 28:;8:V2 
 

V Tm t N 

1 20 50 80 

2 21 46 90 

3 22 48 91 
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4 23 52 85 

5 24 55 70 

6 20 60 100 

7 21 64 95 

8 22 45 80 

9 23 80 60 

10 24 72 89 

11 20 60 45 

12 21 65 48 

13 22 71 51 

14 23 64 54 

15 24 80 57 

16 20 72 60 

17 21 55 63 

18 22 64 66 

19 23 78 69 

20 24 62 56 

21 20 40 50 

22 21 42 55 

23 22 50 61 

24 23 54 64 

25 24 59 71 

26 20 64 40 

27 21 69 52 

28 22 74 68 

29 23 79 100 

30 24 56 93 
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�45BD4FBDA4 DB5BF4 №8 

"5E?G7B6G64AAO 6<>?<>V6 >B@GF4JV=ABN 
E<EF9@BN V 6<6K9AAO 6<8V6 6FD4F 

 

�9F4 DB5BF<:  
"7=09><8B8AO 7 >A=>2=8<8 ?0@0<5B@0<8 O:>ABV 

>1A;C3>2C20==O 28:;8:V2 :><CB0FV9=>N A8AB5<>N 7 2B@0B0<8 V 
282G8B8 >A=>2=V 2848 2B@0B. 

 

�BE?V8B6AVEFь 6<>BA4AAO DB5BF< 

 

1. %BC45=B ?5@54 ?>G0B:>< ;01>@0B>@=>W @>1>B8 
>7=09><;NєBPAO 7 B5<>N, <5B>N V B5>@5B8G=8<8 2V4><>ABO<8 4> 
;01>@0B>@=>W @>1>B8, ?8H5 :>@>B:C ?V43>B>2:C, O:0 <VAB8BP >?8A 
0;3>@8B<C >1A;C3>2C20==O 28:;8:V2 7 O2=8<8 2B@0B0<8 V ?5@5;V: 
284V2 2B@0B. 

 

2. �>65= ABC45=B >B@8<Cє V=482V4C0;P=5 70240==O, O:5 
<VAB8BP: 

 

Tm – AC<0@=89 G0A <>45;N20==O, 28@065=89 2 3>48=0E; 
& – A5@54=N B@820;VABP >4=>3> 28:;8:C, A; 
A – A5@54=N :V;P:VABP 28:;8:V2 >4=>3> 01>=5=B0 70 

>48=8FN G0AC, 28:;./3>4.; 
N – :V;P:VABP 465@5; 28:;8:V2; 
Y – A5@54=N V=B5=A82=VABP =020=B065==O, O:0 

287=0G0єBPAO 70 D>@<C;>N Y=NcT, �@;. 
 

3. �8:>=0B8 ?@>3@0<C "�_lab2.exe, 2 >A=>2=><C 
4V0;>3>2><C 2V:=V O:>W 281@0B8 ?C=:B – «6<6K9AAO 6<8V6 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 55 

 

 55 

6FD4F». ' 4V0;>3>2><C 2V:=V 225AB8 28EV4=V 40=V 73V4=> 7 A2>W< 
20@V0=B><. 

 

�25AB8 :V;P:VABP ;V=V9, O:V >1A;C3>2C20B8<CBP 7040=5 
=020=B065==O V =0B8A=CB8 :=>?:C «Starting &». 

 

4. #VA;O 28:>=0==O FP>3> :@>:C =0 5:@0=V <8 >B@8<0;8 
B0:V @57C;PB0B8: 

 

0) $>7?>4V; #C0AA>=0 – B5>@5B8G=89 @>7?>4V;, 
?>1C4>20=89 70 D>@<C;>N 

 

, 

 

45 λ – V=B5=A82=VABP =04E>465==O 28:;8:V2 (?0@0<5B@ 
?>B>:C) 2V4 N 01>=5=BV2 ?@>BO3>< 3>48=8, 

 

t=T – V=B5@20; A?>AB5@565==O, I> 4>@V2=Nє A5@54=V9 
B@820;>ABV 28:;8:C, 7040=89 28EV4=8<8 40=8<8 20@V0=B0, 

 

pi(t) – V<>2V@=VABP =04E>465==O i 28:;8:V2 =0 ?@><V6:C 
G0AC t. 

 

b) �35=5@>20=89 @>7?>4V; ?>B>:C B5;5D>==8E 28:;8:V2 – 
>B@8<0=89 ?@0:­B8G=89 @>7?>4V; V<>2V@=>ABV =04E>465==O 
28:;8:V2 C @57C;PB0BV V<VB0FV9=>3> <>45;N20==O. 

 

$57C;PB0B8 0) B0 b) >B@8<0=V 4;O >4=0:>28E ?0@0<5B@V2 λ, 
t, N V ?>:070=V =0 @8A. 1: 
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@>7?>4V; #C0AA>=0 – 6>2B0 :@820, 
 

735=5@>20=89 @>7?>4V; – 75;5=0 :@820. 
 

A) "B@8<0=89 (735=5@>20=89) @>7?>4V; B@820;>ABV 
28:;8:V2. 

 

$57C;PB0B 1) – AC<0@=0 V=B5=A82=VABP =020=B065==O, O:5 
=04V9H;> =0 2EV4 :><CB0FV9=>W A8AB5<8 ?@>BO3>< Tm 3>48=, 
>1G8A;5=5 O: AC<0 B@820;>AB59 709=OBBO 2AVE 735=5@>20=8E 
28:;8:V2. 

 

$57C;PB0B8 2, 3, 4 – F5 2B@0B8 70 G0A><, 28:;8:0<8 V 
=020=B065==O< 2V4?>2V4=> 4;O 7040=>W :V;P:>ABV ;V=V9 v. 

 

5. #V4 G0A 28:>=0==O ;01>@0B>@=>W @>1>B8, 7<V=NNG8 
:V;P:VABP ;V=V9 v, ?>B@V1=> 70?>2=8B8 B0:C B01;8FN: 

 

 
?@8G><C 4V0?07>= 7<V=8 :V;P:>ABV ;V=V9 ?>28=5= >E>?8B8 

?@><V6>: V<>2V@=>AB59 2B@0B [0,001;0,1], B>1B> 2V4 0,1 4> 10 % 
(I> 2V4?>2V40є A5@54=V9 :V;P:>ABV 2B@0B @50;P=8E :><CB0FV9=8E 
A8AB5< 2 3>48=C =091V;PH>3> =020=B065==O). 

 

�=0G5==O (vn-v1) > 15 (1V;PH5 15 7=0G5=P :V;P:>ABV ;V=V9 
v). 
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!0 @8A. 2 ?>:@>:>2> 2V4>1@060єBPAO 70;56=VABP 
V<>2V@=>ABV 2B@0B 70 =020=B065==O< 2V4 :V;P:>ABV ;V=V9.  

 

!0 @8A. 3 ?>:070=> G0A>2C 4V03@0<C V=B5=A82=>AB59 
=020=B065==O 4;O 2AP>3> ?5@V>4C <>45;N20==O: 

V=B5=A82=VABP ?>ABC?0NG>3> =020=B065==O (A8=O :@820), 
V=B5=A82=>ABV >1A;C65=>3> =020=B065==O (G5@2>=0 

:@820), 
V=B5=A82=>ABV 2B@0G5=>3> =020=B065==O (75;5=0 :@820). 
 

6. �@0DVG=> 7>1@078B8 @57C;PB0B8 B01;. ?. 5. 

 

7. �>@8ABCNG8AP 3@0DV:>< ?. 6, 287=0G8B8 :V;P:VABP ;V=V9, 
70 O:8E 4;O 7040=>W V=B5=A82=>ABV =020=B065==O 2B@0B8 70 
=020=B065==O< 1C4CBP 1;87P:8<8 4> 1 %. 

 

8. �@>18B8 7030;P=V 28A=>2:8 4> ;01>@0B>@=>W @>1>B8. 
 

�BAFDB?ьAV ;4C<F4AAO 

Щ> B0:5 ?>BV: B5;5D>==8E 28:;8:V2? 
/:8<8 E0@0:B5@8AB8:0<8 <>6=0 >?8A0B8 ?>BV: 

B5;5D>==8E 28:;8:V2. 
Щ> B0:5 >4=5 3>48=>-709=OBBO? 
Щ> B0:5 V=B5=A82=VABP =020=B065==O, V 2 G><C 2>=0 

28<V@NєBPAO? 
Щ> B0:5 2B@0B8 :><CB0FV9=>W A8AB5<8? 
/:V 28 7=0єB5 2848 2B@0B ? 
/:V 28 7=0єB5 2848 =020=B065==O? 
Щ> B0:5 >1A;C65=5 =020=B065==O? 
Щ> B0:5 3>48=0 =091V;PH>3> =020=B065==O? 
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#5@5@0EC9B5 V :>@>B:> >E0@0:B5@87C9B5 48AF8?;V=8 
>1A;C3>2C20==O 28:;8:V2. 

 

�4DV4AF< VA8<6V8G4?ьAB7B ;4684AAO 8B ?45BD4FBDABW 
DB5BF< № 4: 

 

V – =><5@ 20@V0=B0; 
Tm, 3>4. – AC<0@=89 G0A <>45;N20==O; 
T, A – A5@54=O B@820;VABP 28:;8:C; 
A, 28:;./3>4. – A5@54=O :V;P:VABP 28:;8:V2 2V4 >4=>3> 

01>=5=B0 70 >48=8FN G0AC; 
N – :V;P:VABP 465@5; 28:;8:V2 
 

 

V Tm T c N 

1 20 250 5 100 

2 21 255 6 90 

3 22 260 7 80 

4 23 265 8 70 

5 24 270 9 60 

6 25 275 10 50 

7 26 280 5 100 

8 20 285 6 90 

9 21 290 7 80 

10 22 295 8 70 

11 23 300 9 60 

12 24 305 10 50 

13 25 310 5 100 

14 26 315 6 90 

15 24 320 7 80 

16 20 325 8 70 

17 21 330 9 60 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 59 

 

 59 

18 22 335 10 50 

19 23 340 5 100 

20 24 345 6 90 

21 25 350 7 80 

22 26 355 8 70 

23 20 360 9 60 

24 21 365 5 50 

25 22 370 5 100 

26 23 375 6 90 

27 24 380 7 80 

28 25 385 8 70 

29 26 390 9 60 

30 24 395 6 100 
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�45BD4FBDA4 DB5BF4 №9 

�BE?V8:9AAO C4D4@9FDV6 O>BEFV 
B5E?G7B6G64AAO B8AB?4A>B6BW CB6AB8BEFGCABW 

>B@GF4JV=ABW E<EF9@< ; BKV>G64AAO@ 

 

�9F4 DB5BF<: "7=09><8B8AO 7 >A=>2=8<8 
<5B>40<8 287=0G5==O ?0@0<5B@V2 O:>ABV 
>1A;C3>2C20==O >4=>;0=:>2>W ?>2=>4>ABC?=>W 
:><CB0FV9=>W A8AB5<8 7 C<>2=8<8 2B@0B0<8 (0;3>@8B< 
>1A;C3>2C20==O – 7 >GV:C20==O<). 

 
#>A;V4>2=VABP 28:>=0==O @>1>B8 

 

1. %BC45=B ?5@54 ?>G0B:>< ;01>@0B>@=>W @>1>B8 
>7=09><;NєBPAO 7 B5<>N, <5B>N V B5>@5B8G=8<8 
2V4><>ABO<8 4> ;01>@0B>@=>W @>1>B8, ?8H5 :>@>B:C 
?V43>B>2:C, O:0 <VAB8BP >?8A 0;3>@8B<C 
>1A;C3>2C20==O 28:;8:V2 7 >GV:C20==O< V ?0@0<5B@V2 
O:>ABV >1A;C3>2C20==O 7040=>W :><CB0FV9=>W A8AB5<8. 

 

2. �>65= ABC45=B >B@8<Cє V=482V4C0;P=5 
70240==O, O:5 <VAB8BP: 

 

Tm – AC<0@=89 G0A <>45;N20==O, 28@065=89 2 
3>48=0E; 

& – A5@54=N B@820;VABP >4=>3> 28:;8:C, A; 
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A – A5@54=N :V;P:VABP 28:;8:V2 >4=>3> 01>=5=B0 
70 >48=8FN G0AC, 28:;./3>4.; 

N – :V;P:VABP 465@5; =020=B065==O; 
Y – A5@54=N V=B5=A82=VABP =020=B065==O, O:0 

287=0G0єBPAO 70 D>@<C;>N , �@;. 
 

3. �8:>=0B8 ?@>3@0<C "�_lab2.exe, 2 >A=>2=><C 
4V0;>3>2><C 2V:=V O:>W 281@0B8 ?C=:B – «�BE?V8:9AAO 
�! ; G@B6A<@< 6FD4F4@<». ' 4V0;>3>2><C 2V:=V 
225AB8 40=V 73V4=> 7 A2>W< 20@V0=B><. 

 
�25AB8 :V;P:VABP ;V=V9, O:V >1A;C3>2C20B8<CBP 

7040=5 =020=B065==O V =0B8A=CB8 :=>?:C «Starting &». 
 

4. #VA;O 28:>=0==O 40=>3> :@>:C =0 5:@0=V <8 
>B@8<0;8 B0:V @57C;PB0B8: 

 

0) $>7?>4V; #C0AA>=0 – B5>@5B8G=89 @>7?>4V; 
?@>AB>3> ?>B>:C 28:;8:V2, ?>1C4>20=89 70 D>@<C;>N 

 

, 

45 λ – V=B5=A82=VABP =04E>465==O 28:;8:V2 
(?0@0<5B@ ?>B>:C) 2V4 N 01>=5=BV2 ?@>BO3>< 3>48=8, 

t=T – V=B5@20; A?>AB5@565==O, I> 4>@V2=Nє 
A5@54=V9 B@820;>ABV 28:;8:C, 7040=89 28EV4=8<8 
40=8<8 20@V0=B0, 
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pi(t) – V<>2V@=VABP =04E>465==O i 28:;8:V2 =0 
?@><V6:C G0AC t. 

 

b) �35=5@>20=89 @>7?>4V; ?>B>:C B5;5D>==8E 
28:;8:V2 – >B@8<0=89 ?@0:­B8G=89 @>7?>4V; 
V<>2V@=>ABV =04E>465==O 28:;8:V2 C @57C;PB0BV 
V<VB0FV9=>3> <>45;N20==O. 

 
$57C;PB0B8 0) B0 b) >B@8<0=V 4;O >4=0:>28E 

?0@0<5B@V2 λ, t, N V ?>:070=V =0 @8A. 1: 
 
@>7?>4V; #C0AA>=0 – 6>2B0 :@820, 
 

735=5@>20=89 @>7?>4V; – 75;5=0 :@820. 
 
$57C;PB0B 1) – AC<0@=0 V=B5=A82=VABP 

=020=B065==O, O:5 =04V9H;> =0 2EV4 :><CB0FV9=>W 
A8AB5<8 ?@>BO3>< Tm 3>48=, >1G8A;5=5 O: AC<0 
B@820;>AB59 709=OBBO 2AVE 735=5@>20=8E 28:;8:V2 ?@8 
0;3>@8B<V >1A;C3>2C20==O 157 2B@0B. 

 

$57C;PB0B 2 – A5@54=O 4>268=0 G5@38 ?@8 7040=V9 
:V;P:>ABV ;V=V9 v. 

 

$57C;PB0B 3 – A5@54=V9 G0A >GV:C20==O 4;O 
:>6=>3> 70B@8<0=>3> 28:;8:C B0:>6 ?@8 7040=V9 
:V;P:>ABV ;V=V9. 
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$57C;PB0B8 4 V 5 – F5 V<>2V@=VABP >GV:C20==O, 

>1G8A;5=0 70 4@C3>N D>@<C;>N �@;0=30, 0 B0:>6 
>B@8<0=0 H;OE>< V<VB0FV9=>3> <>45;N20==O. 

 

5. #V4 G0A 28:>=0==O ;01>@0B>@=>W @>1>B8, 
7<V=NNG8 :V;P:VABP ;V=V9 v, ?>B@V1=> 70?>2=8B8 B0:C 
B01;8FN: 

 

 
?@8G><C 4V0?07>= 7<V=8 :V;P:>ABV ;V=V9 ?>28=5= 

>E>?8B8 ?@><V6>: V<>2V@=>AB59 >GV:C20==O [0,001;0,1], 
B>1B> 2V4 0,1 4> 10 %. 

 

�=0G5==O (vn-v1) > 15 (1V;PH5 15 7=0G5=P 
:V;P:>ABV ;V=V9 v). 

 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 64 

 

 64 

!0 @8A. 2 ?>:@>:>2> 2V4>1@060єBPAO 70;56=VABP 
V<>2V@=>ABV >GV:C20==O 2V4 :V;P:>ABV ;V=V9 4;O 
@>73;O=CB8E 28?04:V2 (6>2B0 :@820 – �� D-;0 �@;0=30, 
75;5=0 – <>45;N20==O). 

!0 @8A. 3 ?>:070=> G0A>2C 4V03@0<C 4>268=8 
G5@38 (A8=O :@820) V G0AC >GV:C20==O (G5@2>=0 :@820) 
4;O 2AP>3> ?5@V>4C <>45;N20==O. 

 
6. �@0DVG=> 7>1@078B8 @57C;PB0B8 B01;. ?. 5. 
 

7. �>@8ABCNG8AP 3@0DV:>< ?. 6, 287=0G8B8 
:V;P:VABP ;V=V9, 70 O:8E 4;O 7040=>W V=B5=A82=>ABV 
=020=B065==O V<>2V@=VABP >GV:C20==O 1C45 1;87P:>N 4> 
1 %. 

 
8. !0B8A=CB8 :=>?:C «� (>@<C;0», ?VA;O G>3> 

?5@54 :>@8ABC20G5< 2V4:@8єBPAO 4V0;>3>25 2V:=> 
287=0G5==O V<>2V@=>ABV 2B@0B 70 � D>@<C;>N �@;0=30 
70;56=> 2V4 :V;P:>ABV ;V=V9 B0 V=B5=A82=>ABV 
=020=B065==O. �25AB8 2 ?@>3@0<C 7040=V 28EV4=V 40=V: 
Y1&Y5. 

 
9. #>1C4C20B8 AC:C?=VABP 3@0DV:V2 Ev(Y)=f(v) 

?@8 @V7=8E (7040=8E) Y. 

 

10. !0B8A=CB8 :=>?:C «�� (>@<C;0», ?VA;O G>3> 
?5@54 :>@8ABC20G5< 2V4:@8єBPAO 4V0;>3>25 2V:=> 
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287=0G5==O V<>2V@=>ABV >GV:C20==O 70 �� D>@<C;>N 
�@;0=30 70;56=> 2V4 :V;P:>ABV ;V=V9 B0 V=B5=A82=>ABV 
=020=B065==O. �25AB8 2 ?@>3@0<C 7040=V 28EV4=V 40=V: 
Y1&Y5. 

 

11. #>1C4C20B8 AC:C?=VABP 3@0DV:V2 Dv(Y)=f(v) 

?@8 @V7=8E (7040=8E) Y. 

 
12. �87=0G8B8, :>@8ABCNG8AP 3@0DV:0<8, 

5D5:B82=VABP 28:>@8AB0==O >4=VєW ;V=VW y1=Y/v 4;O 
?’OB8 7=0G5=P @ V 281@0=>W V=B5=A82=>ABV =020=B065==O. 
"?8A0B8 E0@0:B5@ 70;56=>ABV y1=f(v). 

 

13. �@>18B8 ?>@V2=O;P=89 0=0;V7 O:>ABV 
>1A;C3>2C20==O 28:;8:V2 :><CB0FV9=8<8 A8AB5<0<8 7 
2B@0B0<8 V >GV:C20==O<. �;O FP>3> ?@8 >4=0:>28E 
7040=8E 7=0G5==OE v V Y 287=0G8B8, :>@8ABCNG8AP 
3@0DV:0<8, Ev(Y) V Dv(Y). 

 
14. �@>18B8 7030;P=V 28A=>2:8 4> ;01>@0B>@=>W 

@>1>B8. 
 

�BAFDB?ьAV ;4C<F4AAO 

/:8<8 E0@0:B5@8AB8:0<8 >?8ACєBPAO O:VABP 
>1A;C3>2C20==O 28:;8:V2 :><CB0FV9=>N A8AB5<>N 7 
>GV:C20==O<. 

�0B8 287=0G5==O 4@C3>W D>@<C;8 �@;0=30. 
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Щ> >7=0G0є :>65= G;5=, I> 2E>48BP C D>@<C;C. 
Щ> <>6=0 287=0G8B8, :>@8ABCNG8AP 4@C3>N 

D>@<C;>N �@;0=30. 
/:8< 28<>30< ?>28=5= 2V4?>2V40B8 ?>BV: 

28:;8:V2, I>1 <>6=0 1C;> 28:>@8AB>2C20B8 D>@<C;C. 
/: :>@8ABC20B8AO :@828<8, ?>1C4>20=8<8 70 

D>@<C;>N. 
 
�4DV4AF< VA8<6V8G4?ьAB7B ;4684AAO 8B 

?45BD4FBDABW DB5BF< № 6: 
 
V – =><5@ 20@V0=B0; 
Tm, 3>4. – AC<0@=89 G0A <>45;N20==O; 
T, A – A5@54=O B@820;VABP 28:;8:C; 
A, 28:;./3>4. – A5@54=O :V;P:VABP 28:;8:V2 2V4 

>4=>3> 01>=5=B0 70 >48=8FN G0AC; 
N – :V;P:VABP 465@5; 28:;8:V2 
 
V Tm T c N 

1 20 250 5 100 

2 21 255 6 90 

3 22 260 7 80 

4 23 265 8 70 

5 24 270 9 60 

6 25 275 10 50 

7 26 280 5 100 

8 20 285 6 90 

9 21 290 7 80 

10 22 295 8 70 



�<FB@<DEь>4 
CB?VF9IAV>4 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

�� ������ #���� !�"�" «��"��� !Ь�� 
����"�%����» 

!<EF9@4 GCD46?VAAO O>VEFN 6V8CB6V84є �!"# ISO 9001:2015  

$-22.06-

05.01/2/172.00.1/� 

/��19-2022 

�>;9@C?OD № 1 АD>  68 / 67 

 

 67 

11 23 300 9 60 

12 24 305 10 50 

13 25 310 5 100 

14 26 315 6 90 

15 24 320 7 80 

16 20 325 8 70 

17 21 330 9 60 

18 22 335 10 50 

19 23 340 5 100 

20 24 345 6 90 

21 25 350 7 80 

22 26 355 8 70 

23 20 360 9 60 

24 21 325 10 50 

25 22 370 5 100 

26 23 375 6 90 

27 24 380 7 80 

28 25 385 8 70 

29 26 390 9 60 

30 24 395 6 100 
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