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7 #8B0==O 
1 /:0 E0@0:B5@8AB8:0 <5@56V A?@8Oє WW @>ABC 157 =530B82=>3> 2?;82C =0 

O:VABь ?>A;C3? 
2 �:06VBь, O:V DV78G=V A5@54>28I0 <>6=0 28:>@8AB>2C20B8 4;O 

?>1C4>28 <5@56V Gigabit Ethernet: 
3 /:89 ?@8AB@V9 70157?5GCє DC=:FVN 287=0G5==O H;OEC, O:8< ?>28==V 

?5@54020B8AO ?>2V4><;5==O <V6 @V7=8<8 <5@560<8? 
4 /:V 420 20@V0=B8 V=B5@=5B-7’є4=0==O =5 28<030NBь ?V42545==O 

DV78G=8E :015;V2 4> 1C4V2;V? 
5  5@560 Internet ?>1C4>20=> =0 >A=>2V 
6 � G><C ?5@52030 =87ь:>>@1VB0;ь=8E AC?CB=8:V2 =04 V=H8<8 ?@8 

42>1VG=><C 72'O7:C? 
7 #@>B>:>; V7 2AB0=>2;5=8< 7’є4=0==O< ?@87=0G5=89 4;O C?@02;V==O 

?5@540G5N 40=8E C :><?'NB5@=8E <5@560E V ?@0FNє =0 B@0=A?>@B=><C 
@V2=V <>45;V TCP/IP =07820єBьAO: 

8 '=V:0;ь=89 V45=B8DV:0B>@, I> 7VAB02;OєBьAO 7 @V7=8<8 B8?0<8 
CAB0B:C20==O 4;O :><?'NB5@=8E <5@56 V 4>72>;Oє C=V:0;ь=> 
V45=B8DV:C20B8 :>65= 2C7>; <5@56V V 4>AB02;OB8 40=V BV;ь:8 Fь><C 
2C7;C =07820єBьAO: 

9 #@>B>:>; 157 2AB0=>2;5==O 7’є4=0==O< ?@87=0G5=89 4;O C?@02;V==O 
?5@540G5N 40=8E C :><?'NB5@=8E <5@560E V ?@0FNє =0 B@0=A?>@B=><C 
@V2=V <>45;V TCP/IP =07820єBьAO: 

10 #@>B>:>; ?@8:;04=>3> @V2=O, ?@87=0G5=89 4;O ?5@540GV 
3V?5@B5:AB>28E 4>:C<5=BV2 V V=H8E D09;V2 70 728G09=>N AE5<>N 
«70?8B-2V4?>2V4ь» =07820єBьAO: 

11 � <>45;V TCP/IP <V6 <5@56528< V ?@8:;04=8< @V2=5< 7=0E>48BьAO 
@V25=ь: 

12 +8A;>, I> 287=0G0є O:0 G0AB8=0 �$-04@5A8 2C7;0 <5@56V 2V4=>A8BьAO 
4> 04@5A8 <5@56V, 0 O:0 4> 04@5A8 A0<>3> 2C7;0 2 FV9 <5@56V 
=07820єBьAO: 

13 #@>F5A 287=0G5==O <0@H@CBC @CEC V=D>@<0FVW 2 B5;5:><C=V:0FV9=8E 
<5@560E =07820єBьAO: 

14 &5E=>;>3VO ?0A82=>W @04V>G0AB>B=>W V45=B8DV:0FVW <0є =072C: 
15 %?8A>: ?@>B>:>;V2, I> 28:>@8AB>2CNBьAO A8AB5<>N 4;O ?5@540GV 

V=D>@<0FVW, ?> >4=><C ?@>B>:>;C =0 @V25=ь =07820єBьAO: 
16 !01V@ ?@028;, I> >?8ACNBь D>@<0B V ?@87=0G5==O :04@V2, ?0:5BV2 01> 

?>2V4><;5=ь, O:8<8 >1<V=NNBьAO >1’є:B8 >4=>3> @0=3C 2A5@548=V 
@V2=O =07820єBьAO: 
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17 � <>45;V OSI <V6 <5@56528< V A50=A>28< @V2=5< 7=0E>48BьAO @V25=ь: 
18 � <>45;V OSI <V6 ?@8:;04=8< V A50=A>28< @V2=5< 7=0E>48BьAO @V25=ь: 
19 �AB0=>2;5==O A;C61>28E <VB>: 2A5@548=V 4>238E ?>2V4><;5=ь =0 

A50=A>2><C @V2=V, I> 4>72>;ONBь ?@>4>268B8 ?5@540GC 7 B>3> <VAFO, 
=0 O:><C 2>=0 >1V@20;0AO ?VA;O 71>N V 2V4=>2;5==O =07820єBьAO 

20 /:89 7 =02545=8E ?@>B>:>;V2 =0;568Bь 4> <5@5652>3> @V2=O 
21 /:89 7 =02545=8E ?@>B>:>;V2 =0;568Bь 4> ?@8:;04=>3> @V2=O 
22 %?>AV1 4>ABC?C 4> @V2=O <>45;V 4;O @>7<VI5=8E 28I5 ?@>F5AV2 

287=0G0є 
23 &5E=>;>3VO Wi-Fi >?8ACєBьAO AB0=40@B>< IEEE 

24 �030B>:@0B=0 ;C=0 2=0A;V4>: 2V418BBO A83=0;V2, I> ?@872>48Bь 4> 
:>;820==O @V2=O >B@8<0=>3> A83=0;C =07820єBьAO: 

25 %V<59AB2> B5E=>;>3V9 ?0:5B=>W ?5@540GV 40=8E Ethernet >?8ACєBьAO 
AB0=40@B>< ����: 

26 �V0?07>= G0AB>B 2 O:><C �+) ?@8AB@>N 4>72>;Oє ?5@540GC A83=0;C 
157 ACBBє2>3> A?>B2>@5==O 9>3> D>@<8 =07820єBьAO: 

27 +>B8@8?0@=0 =55:@0=>20=0 28B0 ?0@0 <0є :0B53>@VN: 
28 /:V 4V0?07>=8 4>268= E28;ь 28:>@8AB>2CNBьAO 2 >?B>2>;>:>==8E 

:015;OE? 
29 +0AB8=0 @04V>G0AB>B=>3> A?5:B@0 7030;ь=>3> ?@87=0G5==O, O:0 <>65 

1CB8 28:>@8AB0=0 157 ;VF5=7C20==O =07820єBьAO: 
30 �VW, =0?@02;5=V =0 715@565==O ?0@0<5B@V2 >@1VB B5;5:><C=V:0FV9=8E 

AC?CB=8:V2 =07820NBьAO: 
31 &5@<V=0;8 AC?CB=8:>2>3> 72’O7:C 7 =04<0;>N 0?5@BC@>N (4> 1 <) 

=07820NBьAO: 
32 �2V9:>289 :>4 157 ?>ABV9=>W A:;04>2>W, 2 O:><C 7=0G5==O :>6=>3> 

?5@540=>3> 1VB0 287=0G0єBьAO =0?@O<:>< 7<V=8 ;>3VG=>3> @V2=O 2 
A5@548=V >1C<>2;5=>3> 70740;53V4ь G0A>2>3> V=B5@20;, ?@8G><C 
V=D>@<0FVO :>4CєBьAO ?5@5?040<8 ?>B5=FV0;C 2 A5@548=V :>6=>3> 
B0:BC (>48=8FO :>4CєBьAO ?5@5?04>< 2V4 =87ь:>3> @V2=O A83=0;C 4> 
28A>:>3>, 0 =C;ь 4 72>@>B=8< ?5@5?04><) =07820єBьAO: 

33  5B>4 F8D@>2>W <0=V?C;OFVW, ?@8 O:><C ?5@540єBьAO 420 1VB8 
V=D>@<0FVW 70 >48= V=B5@20; H;OE>< 74V9A=5==O G>B8@ь>E D07>28E 
7AC2V2 =07820єBьAO 

34 /:0 B5E=>;>3VO G0AB>B=>3> CIV;ь=5==O :0=0;V2 28:>@8AB>2CєBьAO 2 
AB0=40@BV Wi-Fi (802.11): 

35 &5E=>;>3VO  Ethernet =0 :0=0;ь=><C @V2=V =040є <5@5652><C: 



�8FB@8DEь>а 
CB?VF5IAV>а 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

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

!8EF5@а GCDав?VAAO O>VEFN вV4CBвV4ає �!"# ISO 9001:2015 

$-22.06-

05.01/2/172.00.1/� 

/��21-2023 

Е>зе@??я@ № 1 А@>  14 / 4 

 

36 &5E=>;>3VO  Wi-Fi =0 :0=0;ь=><C @V2=V =040є <5@5652><C: 
37 �>48 )5<<V=30, 42V9:>2V 73>@B:>2V :>48, :>48 $V40-%>;><>=0 є: 
38 �>48 7 ?5@52V@:>N =0 ?0@=VABь, :>48 7 :>=B@>;ь=8<8 AC<0<8, 

F8:;VG=89 =04;8H:>289 :>4 є: 
39 #V4@V25=ь :0=0;ь=>3> @V2=O, I> 70157?5GCє 04@5A0FVN V <5E0=V7<8 

C?@02;V==O 4>ABC?>< 4> :0=0;V2, I> 4>72>;Oє :V;ь:>< B5@<V=0;0< 01> 
B>G:0< 4>ABC?C A?V;:C20B8AO <V6 A>1>N 2 1030B>B>G:>2V9 <5@56V 
(=0?@8:;04, 2 ;>:0;ь=><C 01> <VAь:><C >1G8A;N20;ь=>W <5@56V), V 
5<C;Nє ?>2=>4C?;5:A=89 ;>3VG=89 :0=0; 72'O7:C 2 1030B>B>G:>2V9 
<5@56V =07820єBьAO: 

40 �5@E=V9 ?V4@V25=ь :0=0;ь=>3> @V2=O <>45;V OSI, I> 74V9A=Nє 
C?@02;V==O ?5@540G5N 40=8E V 70157?5GCє ?5@52V@:C V ?@028;ь=VABь 
?5@540GV V=D>@<0FVW ?> 7'є4=0==N =07820єBьAO: 

41 %8AB5<8, 2 O:8E 45:V;ь:0 :>@8ABC20GV2 4V;OBь >48= 7030;ь=89 :0=0; 
?5@540GV B0:8< G8=><, I> 2 =8E 7’O2;ONBьAO :>=D;V:B8 =07820NBьAO: 

42 #@>B>:>;8, 2 O:8E AB0=FVW ?@>A;CE>2CNBь A5@54>28I5 ?5@540GV 40=8E 
V V 4VNBь 2V4?>2V4=> 4> 9>3> 72V;ь=5==O =07820NBьAO: 

43 #@>B>:>;8 :0=0;ь=>3> @V2=O, 2 O:8E AB0=FVW @>7?>4V;5=V =0 3@C?8 45 
?@>E>4OBь 7<030==O 70 4>ABC? 4> :0=0;C =07820NBьAO: 

44 #@>B>:>; 1574@>B>2>W ?5@540GV 40=8E, 2 >A=>2V O:>W ;568Bь V45O 
?5@540GV :>@>B:>3> :04@C 4;O V=D>@<C20==O 2AVE CG0A=8:V2 ?@> 
?>G0B>: ?5@540GV 40=8E =07820єBьAO: 

45 &5E=>;>3VN WiMAX (Worldwide Interoperability for Microwave Access) 

>?8ACє AB0=40@B: 
46 �@C?0 E>ABV2 7 7030;ь=8< =01>@>< 28<>3, I> 270є<>4VNBь B0:, =V18 

2>=8 ?@8:@V?;5=V 4> >4=>3> 4><5=C, =570;56=> 2V4 WE DV78G=>3> 
@>7B0HC20==O V <0є BV A0<V 0B@81CB8, O: V DV78G=0 ;>:0;ь=0 <5@560, 
0;5 4>72>;Oє :V=F528< AB0=FVO< 1CB8 73@C?>20=8<8 @07><, =02VBь 
O:I> 2>=8 =5 ?5@51C20NBь =0 >4=><C <5@5652><C :><CB0B>@V 
=07820єBьAO: 

47 �’є4=0==O ?@8 O:><C 28:>@8AB>2CєBьAO A5@2VA >@Vє=B>20=89 =0 
7’є4=0==O, 25Aь H;OE 2V4 <0@H@CB870B>@0-2V4?@02=8:0 4> 
<0@H@CB870B>@0->B@8<C20G0 <0є 1CB8 2AB0=>2;5=89 4 ?>G0B:C 
?5@540GV 1C4ь-O:8E ?0:5BV2 =07820єBьAO: 

48 �;3>@8B<, I> :5@Cє B01;8FO<8 <0@H@CB870FVW V ?@89<0є @VH5==O 
AB>A>2=> =5W =07820єBьAO: 

49 �;5:B@>==0 B01;8FO 01> 1070 40=8E, I> 715@V30єBьAO 
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=0 <0@H@CB870B>@V 01> <5@5652><C :><?'NB5@V, I> >?8ACє 
2V4?>2V4=VABь <V6 04@5A0<8 ?@87=0G5==O V V=B5@D59A0<8, G5@57 O:V 
A;V4 2V4?@028B8 ?0:5B 40=8E 4> =0ABC?=>3> <0@H@CB870B>@0: 

50 #5@540G0 ?>2V4><;5==O 2AV< ?@89<0G0< <5@56V V 4>AO30єBьAO 
2:07C20==O< A?5FV0;ь=>W H8@>:><>2=>W 04@5A8 =07820єBьAO: 

51 #5@540G0 ?>2V4><;5==O ?52=V9 <=>68=V 04@5A0BV2 V 4>AO30єBьAO 
2:07C20==O< A?5FV0;ь=>W 04@5A8 =07820єBьAO: 

52 (V78G=0 >@30=V70FVO 2C7;V2 <5@56V E0@0:B5@87CєBьAO: 
53  5E0=V7< 7<V=8 <5@56=>W 04@5A8 2 703>;>2:0E IP 40B03@0<, ?>:8 2>=8 

?@>E>4OBь G5@57 <0@H@CB87CNG89 ?@8AB@V9 7 <5B>N 2V4>1@065==O 
>4=>3> 04@5A=>3> ?@>AB>@C 2 V=H89 =07820єBьAO: 

54 �45=B8DV:0B>@ <5@5652>3> @V2=O, O:89 28:>@8AB>2CєBьAO 
4;O 04@5A0FVW :><?'NB5@V2 G8 ?@8AB@>W2 C <5@560E, O:V ?>1C4>20=V 7 
28:>@8AB0==O< ?@>B>:>;C TCP/IP =07820єBьAO: 

55 /:I> �$-04@5A0 =040єBьAO 02B><0B8G=> 70 ?V4V<:=5==O ?@8AB@>N 4> 
<5@56V V 28:>@8AB>2CєBьAO ?@>BO3>< >1<565=>3> ?@><V6:C G0AC, 
707=0G5=>3> 2 A;C61V, O:0 =040;0 IP-04@5AC, B> 2>=0 =07820єBь1AO: 

56 �5@AVO ?@>B>:>;C IP, I> 28:>@8AB>2Cє 4>268=C 04@5A8 128 1VB V 
@>74V;Oє 04@5A8 42>:@0?:0<8, =0?@8:;04, 
fe80:0:0:0:200:f8ff:fe21:67cf на78ваєFьEя:  

57 �5@AVO IP ?@>B>:>;C, I> 28:>@8AB>2Cє 32-1VB>2V 04@5A8 V D>@<>N 
70?8AC 04@5A8 є 70?8A C 283;O4V G>B8@ь>E 45AOB:>28E G8A5; 7=0G5==O< 
2V4 0 4> 255, @>74V;5=8E :@0?:0<8, =0?@8:;04, 192.168.0.1  

=07820єBьAO: 
58 +8A;>, O:5 28:>@8AB>2CєBьAO C ?0@V 7 04@5A>N IP, 42V9:>289 70?8A 

O:>3> <VAB8Bь >48=8FV C B8E @>7@O40E, O:V ?>28==V 2 04@5AV IP 
V=B5@?@5BC20B8AO O: =><5@ <5@56V =07820єBьAO: 

59 -> 7>1@065=> =0 @8AC=:C?  
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60 #@>B>:>;8  RIP, OSPF, EIGRP, IS-IS, BGP, HSRP 2V4=>AVBьAO 4>: 
61 #@>B>:>; 48=0<VG=>W :>=DV3C@0FVW 2C7;0, O:89 

4>72>;Oє :><?'NB5@0< 02B><0B8G=> >B@8<C20B8 IP-04@5AC B0 V=HV 
?0@0<5B@8, =5>1EV4=V 4;O @>1>B8 2 <5@56V =07820єBьAO: 

62  5E0=V7< 1030B>:0=0;ь=>W :><CB0FVW ?> <VB:0< 2 28A>:>?@>4C:B82=V9 
B5;5:><C=V:0FV9=V9 <5@56V (=0?@8:;04 2 <5@560E V=B5@=5B-
?@>20945@V2), O:89 74V9A=Nє ?5@540GC 40=8E 2V4 >4=>3> 2C7;0 <5@56V 
4> V=H>3> 70 4>?><>3>N <VB>: V =5 70;568Bь 2V4 ?@>B>:>;V2 ?5@540GV 
40=8E =07820єBьAO: 

63  5E0=V7< >1@>1:8 <0@H@CB870B>@>< ?0:5BV2, I> ?@81C20NBь V  
>1@0==O 4;O =8E ?> B01;8FV <0@H@CB870FVW 28EV4=>W ;V=VW =07820єBьAO: 

64 �;3>@8B<8 <0@H@CB870FVW, I> ?@0FNNBь >?8@0NG8Aь =0 B01;8FV 
(25:B>@8), I> <VABOBь V=D>@<0FVN ?@> =09:>@>BHV 2V4><V H;OE8  4> 
:>6=>3> 7 <>6;828E 04@5A0BV2 V ?@> B5, O:5 7’є4=0==O ?@8 Fь><C A;V4 
28:>@8AB>2C20B8 =07820NBьAO: 

65 �;3>@8B< <0@H@CB870FVW ?@8 O:><C :>65= ?0:5B, I> ?@89H>2 =0 
@>CB5@ 2V4A8;0єBьAO =0 2AV ;V=VW :@V< B>W ?> O:V9 2V= ?@89H>2 
=07820єBьAO: 

66 �AB0=>2;5==O <0@H@CBV2, I> 2V4?>2V40NBь =09:>@>BH8< H;OE0< 2 
<5@56V =07820єBьAO: 

67 �;3>@8B< <0@H@CB870FVW 2 E>4V O:>3> 2 ?@>F5AV >1<V=C V=D>@<0FVєN 7 
ACAV4=V<8 2C7;0<8 2C7>; >B@8<Cє V=D>@<0FVN ?@> B>?>;>3VW <5@56V, 
?@8 Fь><C >1<V=NєBьAO BV;ь:8 V=D>@<0FVєN ?@> I> 2V41C;8AO 7<V=8, 
7040є <5B@8:C 2V4AB0=59 01> 20@B>ABV 72’O7:C 7 ACAV40<8 =07820єBьAO: 

68 !092V4><VH8<8 ?@8:;040<8 ?@>B>:>;V2 <0@H@CB870FVW 70 AB0=0<8 
:0=0;V2 72’O7:C є: 
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69  0@H@CB870FVO, ?@8 O:V9 3@C?8 <0@H@CB870B>@V2 >1<56CNBьAO =0 
?52=V @53V>=8 V BV;ь:8 73>4>< >1’є4=CNBьAO 2 1V;ьHV <5@56V 
=07820єBьAO: 

70  5B>4 <0@H@CB870FVW, ?@8 O:><C ?0:5B8 @>7A8;0NBьAO ?> CAV< 
?C=:B0< ?@87=0G5==O >4=>G0A=> =07820єBьAO: 

71 �;3>@8B< <0@H@CB870FVW, ?@8 O:><C 2 :>6=><C ?0:5BV <VAB8BьAO 01> 
A?8A>: 04@5A >B@8<C20GV2, 01> 1VB>20 :0@B0, I> ?>:07Cє 3@C?C E>ABV2 
?@87=0G5==O, =07820єBьAO: 

72  0@H@CB870FVO ?@8 O:V9 ?0:5B =04A8;0єBьAO 4> =091;86G>3> G;5=0 
3@C?8 =07820єBьAO: 

73  5@56V, O:V A:;040NBьAO 7 2C7;V2, I> 7’O2;ONBьAO V 4>2V;ь=> 7=8:0NBь 
?>ABV9=> 7<V=NNG8 WW B>?>;>3VN, =07820NBьAO: 

74 �;3>@8B< <0@H@CB870FVW 2 O:><C <0@H@CB 4> 04@5A8 ?@87=0G5==O 
>1G8A;NєBьAO ;8H5 «=0 28<>3C», B>1B> BV;ь:8 C 28?04:C :>;8 EB>Aь 7 
E>ABV2 E>G5 ?5@5A;0B8 4;O >B@8<C20G0 ?0:5B =07820єBьAO: 

75 #@>F5A 7<5=H5==O ?@>4C:B82=>ABV <5@56V G5@57 ?5@528I5==O 
:V;ь:VABN ?0:5BV2 ?>@>3>2>3> @V2=O =07820єBьAO: 
 

76  0@H@CB870FVO, I> <VAB8Bь 203>289 :>5DVFVє=B 72’O7:C O: DC=:FVN 
2V4 DV:A>20=>W ?@>?CA:=>W A?@><>6=>ABV V 70B@8<>: @>7?>2AN465==O, 
0 B0:>6 28<V@O=>3> =020=B065==O, 2 @57C;ьB0BV G>3> :0=0;8 7 
=09<5=H>N 203>N 1C4CBь =09<5=H =020=B065=8<8 =07820єBьAO: 

77 $568< @>1>B8 <0@H@CB870B>@0, ?@8 O:><C C 28?04:C 28=8:=5==O 
?5@520=B065==O 2V4?@02=8:C 72>@>B=8< 72’O7:>< =04A8;0єBьAO 28<>30 
7<5=H8B8 B@0DV: =07820єBьAO: 

78 %C:C?=VABь >A=>2=8E ?0@0<5B@V2 ?>B>:C ?0:5BV2 (?@>?CA:=0 740B=VABь, 
70B@8<:0, D;C:BC0FVW, 2B@0B8) D>@<CNBь =5>1EV4=C 4;O ?>B>:C: 

79 ' 28?04:C :>;8 E>AB-2V4?@02=8: V E>AB->B@8<C20G 7=0E>4OBьAO 2 
<5@560E >4=>3> B8?C, 0 <V6 =8<8 7=0E>48BьAO <5@560 V=H>3> B8?C 
28:>@8AB>2CєBьAO <5B>4: 

80  0:A8<0;ь=89 @>7<V@ ?0:5BC 4;O >1@0=>3> H;OEC =07820єBьAO: 
81 � 703>;>2:C IP-459B03@0<8 IPv4 ?>;5, I> 4>72>;Oє E>ABC->B@8<C20GC 

287=0G8B8 O:><C ?0:5BC =0;560Bь >B@8<0=V D@03<5=B8 =07820єBьAO: 
82 � 703>;>2:C IP-459B03@0<8 IPv4 1VB MF 2:07Cє =0: 
83 � 703>;>2:C IP-459B03@0<8 IPv4 ?>;5, I> <VAB8Bь V=D>@<0FVN ?@> 

4>268=C 2AVєW 459B03@0<8, 2:;NG0NG8 703>;>2>: V 40=V =07820єBьAO: 
84 -> 2 04@5AV 128.208.3.11/24 >7=0G0є «/24»: 
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85 82. #@>B>:>; <5@5652>3> @V2=O, I> 28:>@8AB>2CєBьAO 4;O ?5@540GV 
?>2V4><;5=ь ?@> ?><8;:8 B0 V=HV 28=OB:>28E A8BC0FVOE, I> 28=8:;8 
?@8 ?5@540GV 40=8E, =0?@8:;04, 70?8BC20=0 ?>A;C30 =54>ABC?=0, 01> 
E>AB, 01> <0@H@CB870B>@ =5 2V4?>2V40NBь =07820єBьAO: 

86 #@>B>:>; <5@5652>3> @V2=O, ?@87=0G5=89 4;O 287=0G5==O MAC-

04@5A8 70 2V4><8< IP-04@5A>N =07820єBьAO: 
87 /:89 ?@>B>:>; 4>72>;Oє 2V4A8;0B8 V=:0?AC;ь>20=V �$-459B03@0<8 157 

2AB0=>2;5==O 7’є4=0==ь 
88 #@>B>:>; I> ?5@5=>A8Bь 2 A2>є<C 703>;>2:C 40=V, =5>1EV4=V 4;O 

2V4=>2;5==O 0C4V> 01> 2V45> 2 ?@89<0;ь=><C 2C7;V, 0 B0:>6 40=V ?@> 
B8? :>4C20==O V=D>@<0FVW (JPEG, MPEG V B. ?.); 703>;>2:C 40=>3> 
?@>B>:>;C, 7>:@5<0, ?5@540NBьAO B8<G0A>20 <VB:0 V =><5@ ?0:5B0 (FV 
?0@0<5B@8 4>72>;ONBь ?@8 <V=V<0;ь=8E 70B@8<:0E 287=0G8B8 ?>@O4>: 
V <><5=B 45:>4C20==O :>6=>3> ?0:5BC, 0 B0:>6 V=B5@?>;N20B8 
2B@0G5=V ?0:5B8) =07820єBьAO: 

89 � 703>;>2:C TCP A53<5=B0 ?VA;O ?>@BC 2V4?@02=8:0 V ?>@BC 
>B@8<C20G0 7=0E>4OBьAO: 

90 �;O G>3> 2 &%� A53<5=BV =5>1EV4=89 B09<5@ ?>2B>@=>W ?5@540GV? 
91 /: =07820єBьAO <5@565289 ?@>B>:>;, ?@87=0G5=89 4;O ?5@540GV 

5;5:B@>==>W ?>HB8 2 <5@560E TCP/IP? 
92 /: =07820єBьAO ?@>B>:>; ?@8:;04=>3> @V2=O 4;O 4>ABC?C 4> 

5;5:B@>==>W ?>HB8,  I> =040є :>@8ABC20G52V 25;8:V <>6;82>ABV 4;O 
@>1>B8 7 ?>HB>28<8 A:@8=ь:0<8, I> 7=0E>4OBьAO =0 F5=B@0;ь=><C 
A5@25@V? 

93 '=V25@A0;ь=89 2:07V2=8: <VAFO @5AC@AC 2 <5@56V V=B5@=5B <0є =072C: 
94 �;3>@8B< H8D@C20==O 2 O:><C H8D@C20==O V 45H8D@C20==O 

74V9A=NєBьAO >4=8< V B8< A0<8< :;NG5< =07820єBьAO: 
95 �;3>@8B< H8D@C20==O 2 O:><C H8D@C20==O V 45H8D@C20==O 

74V9A=NєBьAO >4=8< V B8< A0<8< :;NG5< =07820єBьAO: 
96 !091V;ьH ?>H8@5=>N 2 LAN є 28B0 ?0@0 :0B53>@VW: 
97 Ethernet ?V4B@8<Cє B>?>;>3VN: 
98 /:0 7 E0@0:B5@8AB8: є :;NG>2>N 4;O <5@56V FDDI 
99  5@56V FDDI 2 >A=>2=><C 70AB>A>2CNBьAO 4;O: 
100 /:V 7 E0@0:B5@8AB8: 287=0G0NBь :;NG>2V 2V4<V==>ABV <V6 <5@560<8 

100BaseT4 V 100BaseTX? 
101. %:V;ь:8 @V2=V2 =0;VGCє <5@56520 <>45;ь OSI? 
102. "A=>2=8< AB5:>< ?@>B>:>;V2 4;O <5@56V �=B5@=5B є: 
103. #@>B>:>; <5@5652>3> @V2=O 4;O ?5@54020==O 40B03@0< <V6 <5@560<8 
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=07820єBьAO: 
104. � ��  ;V=VW 28:>@8AB>2CєBьAO =0ABC?=89 B8? @>74V;5==O :0=0;V2: 
105. �0 4>?><>3>N :5@>20=8E 7<V==8E ;V=V9 70B@8<:8 <>6=0 @50;V7C20B8: 
106. � 7030;ь=><C 28?04:C &-;0=:0 <0є C A2>є<C A:;04V: 
107. �87=0GB5 107>2C >?5@0FVN <>4C;OFV9=>W <>45;V ?@>F54C@8 

48A:@5B870FVW A83=0;C 
108. �87=0GB5 B8? <>4C;ь=>3> A83=0;C <>4C;OFV9=>W <>45;V ?@>F54C@8 

48A:@5B870FVW 
109. *8D@>2C &-;0=:C :><CB0FVW <>6=0 @50;V7C20B8 70 4>?><>3>N: 
110. %B@C:BC@=> S-;0=:C <>6=0 @50;V7C20B8 7 28:>@8AB0==O< :><CB0FV9=>W 

<0B@8FV 7: 
111. �87=0GB5 <0:A8<0;ь=> 4>?CAB8<5 7=0G5==O ?5@V>4C 48A:@5B870FVW 

V<?C;ьA=>3> 2V45>A83=0;C ?@8 4>?CAB8<V9 01A>;NB=V9 ?>E81FV 
28<V@N20==O 9>3> B@820;>ABV 2<A. 

112. �87=0GB5 <0:A8<0;ь=> 4>?CAB8<5 7=0G5==O ?5@V>4C 48A:@5B870FVW 
V<?C;ьA=>3> A83=0;C ?@8 4>?CAB8<V9 01A>;NB=V9 ?>E81FV 
28<V@N20==O 9>3> B@820;>ABV 100<:A. 

113. �87=0GB5 A?5:B@0;ь=89 A:;04 48A:@5B87>20=>3> A83=0;C 2V4=>A=> 
0=0;>3>2>3> ?@>B>B8?C 

114.  V=V<0;ь=0 :V;ь:VABь 2E>4V2 :5@C20==O :><1V=0FV9=>W G0AB8=8 S-;0=:8 
70157?5GCєBьAO ?@8 @50;V70FVW :><CB0FV9=>W <0B@8FV =0: 

115. �<?C;ьA=>-:>4>20 <>4C;OFVO F5 
116. &-;0=:0 :><CB0FVW <>65 1CB8 @50;V7>20=0 70 4>?><>3>N 

117. ' O:><C :0=0;ь=><C V=B5@20;V ��  B@0:BC �1 ?5@540єBьAO F8:;>20 
A8=E@>=V70FVO? 

118. �=B53@0;ь=89 :><CB0FV9=89 5;5<5=B ECI @>7@>1;5=89 4;O F8D@>2>W 
A8AB5<8 PROTEL UT: 

119. �;O D>@<C20==O 04@5A :><V@>: ?0<’OBV "�# 2C7;0 :><CB0FVW 
28:>@8AB>2CNBь F8D@>289 

120. �V;ьF52V A8AB5<8 ?5@540GV 7 G0A>28< 3@C?>CB2>@5==O< <0NBь 
:>=DV3C@0FVN: 

121. � O:>3> ?@8AB@>N =04A8;0єBьAO 01>=5=BC A83=0; <�V4?>2V4ь AB0=FVW=? 
122. /:89 :0=0;ь=89 V=B5@20; 28:>@8AB>2CєBьAO 4;O 2=CB@VH=ь>A8AB5<=>W 

A83=0;V70FVW 2 F8D@>2V9 A8AB5<V :><CB0FVW <�20=B-�=? 
123. !091V;ьH5 є<=VABь &-;0=:8 <>6=0 71V;ьH8B8 H;OE>< 

124. /:89 :0=0;ь=89 V=B5@20; 28:>@8AB>2CєBьAO 4;O ?@>AB>@>2>W :><CB0FVW 
1;>:C 01>=5=BAь:8E ;V=V9 B0 1;>:C :><CB0FVW :5@C20==O B0 A?>;CG5==O 
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��%? 
125. %:V;ь:8 G0A>28E :0=0;V2 <0є F8D@>20 A8AB5<0 ?5@540GV 7 �� -30 

126. %C<0@=0 H284:VABь ?5@540GV 40=8E 32-E :0=0;V2 F8D@>2>W A8AB5<8 
?5@540GV 7 �� -30 

127. �0=:0 G0A>2>W :><CB0FVW <>65 1CB8 @50;V7>20=0 70 4>?><>3>N 

128. �0?0<OB>2CNGV ?@8AB@>W &-;0=:8 C 28?04:C ?>A;V4>2=>3> 7G8BC20==O 
2EV4=8E 40=8E 2 G0A>2><C ?>@O4:C WE =04E>465==O ?@0FNNBь 2 
@568<V 

129. �0?0<OB>2CNGV ?@8AB@>W &-;0=:8 C 28?04:C 4>2V;ь=>3> ?@89><C 
2EV4=8E V<?C;ьAV2 G0A>28E :0=0;V2 B0 ?>A;V4>2=>W 2840GV @57C;ьB0BV2 C 
28EV4=C ;V=VN ?@0FNNBь 2 @568<V 

130. �87=0GB5 <V=V<0;ь=> 4>?CAB8<5 7=0G5==O G0AB>B8 48A:@5B870FVW 
?5@5B2>@N20;ь=>W <>45;V 73V4=> B5>@5<8 2V4;V:V2 (�>B5;ь=8:>20) 

131. �87=0GB5 <V=V<0;ь=> 4>?CAB8<5 7=0G5==O G0AB>B8 48A:@5B870FVW  
<>4C;ь>20=>3> :>;820==O  S(t)=2*(1+0.2cos(Ã*50t))* 

*cos(Ã*200t+Ã/2) 

132. %C:C?=VABь B5E=VG=8E 70A>1V2 72’O7:C, I> 74V9A=NNBь :><CB0FVN 
01>=5=BAь:8E B0 7’є4=C20;ь=8E ;V=V9 ?@8 74V9A=5==V ?@8:V=F528E B0 
B@0=78B=8E 7’є4=0=ь 2 <5@56V 72’O7:C F5: 

133. %C:C?=VABь B5E=VG=8E 70A>1V2, ?@87=0G5=8E 4;O 74V9A=5==O 
>?5@0B82=>W :><CB0FVW F5: 

134. *8D@>25 :><CB0FV9=5 ?>;5 1C4CєBьAO 70728G09 70 B0:8< ?@8=F8?><: 
135. /:I> 4>2V;ь=5 7’є4=0==O 2 F8D@>2><C :><CB0FV9=><C ?>;V 

2AB0=>2;NєBьAO G5@57 >4=0:>2C :V;ь:VABь ;0=>: B> 2>=> =07820єBьAO: 
136. %?>AV1 1030B>@07>2>W @50;V70FVW AC:C?=>ABV >?5@0FV9 F8D@>2>N 

A8AB5<>N :><CB0FVW 2 >4=><C DC=:FV>=0;ь=><C 1;>FV =07820єBьAO  
137. /:I> �&% A:;045=0 7 >4=0:>28E DC=:FV>=0;ь=8E 1;>:V2, ?@8 Fь><C 

:>65= 1;>: @50;V7Cє CAN AC:C?=VABь >?5@0FV9 :><CB0FV9=>W A8AB5<8 B> 
F8< A0<8< 74V9A=NєBьAO: 

138. !0 O:8E ;0=:0E 1C4CNBьAO :V;ьF52V :><CB0FV9=V ?>;O (�#)? 
139. /:C AB@C:BC@C <0NBь F8D@>2V :><CB0FV9=V ?>;O (�#) ?5@H>3> :;0AC? 
140. /:C AB@C:BC@C <0NBь F8D@>2V :><CB0FV9=V ?>;O (�#) 4@C3>3> :;0AC? 
141 /:V ?@8AB@>W 70AB>A>2CNBь =0 2E>40E B0 28E>40E :><CB0FV9=8E ?>;V2 

4;O 71V;ьH5==O є<=>ABV AB0=FVW? 
142 �;O 71V;ьH5==O H284:>ABV >1@>1:8 40=8E 2 F8D@>28E :><CB0FV9=8E 

?>;OE =0 2E>4V 28:>=CNBь: 
143 *8D@>2V �# 4@C3>3> :;0AC <0;>W є<=>ABV <0NBь AB@C:BC@C: 
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144 �87=0GB5 @>7<V@=VABь >1;0ABV 287=0G5==O 0=0;>3>2>3> A83=0;C 
145 �87=0GB5 @>7<V@=VABь >1;0ABV 287=0G5==O 48A:@5B=>3> A83=0;C 
146 �87=0GB5 @>7<V@=VABь >1;0ABV 7=0G5=ь 0=0;>3>2>3> A83=0;C 
147 �87=0GB5 @>7<V@=VABь >1;0ABV 7=0G5=ь 48A:@5B=>3> A83=0;C 
148 �87=0GB5 @>7<V@=VABь >1;0ABV 287=0G5==O :20=B>20=>3> A83=0;C 
149 �87=0GB5 @>7<V@=VABь >1;0ABV 7=0G5=ь :20=B>2>3> A83=0;C 
150 �87=0GB5 @>7<V@=VABь >1;0ABV 287=0G5==O F8D@>2>3> A83=0;C 
151 �87=0GB5 ACB=VABь ?@>F54C@8 48A:@5B870FVW A83=0;V2 
152 �87=0GB5 A?V22V4=>H5==O 0=0;>3>2>3> B0 2V4?>2V4=>3> 9><C 

48A:@5B=>3> A83=0;V2 2 >1;0ABOE WE 287=0G5==O 
153 �87=0GB5 ACB=VABь >AB0==ь>3> 5B0?C F8D@>-0=0;>3>2>3>  ?5@5B2>@5==O 
154 �87=0GB5 B8? 2V4=>2;N20;ь=>3> DV;ьB@0 ?@8 F8D@>-0=0;>3>2><C 

?5@5B2>@5==V 
155 �87=0GB5 >?B8<0;ь=5 7=0G5==O G0AB>B8 7@V7C 2V4=>2;N20;ь=>3> 

DV;ьB@0 ?@8 F8D@>-0=0;>3>2><C ?5@5B2>@5==V 
156 �87=0GB5 ACB=VABь 4@C3>3> 5B0?C F8D@>-0=0;>3>2>3> ?5@5B2>@5==O 
157 %B@C:BC@=> &-;0=:0 E0@0:B5@87CєBьAO: 

1. �V;ь:VABN N A83=0;ь=8E 2E>4V2 
2. �V;ь:VABN N 2EV4=8E G0A>28E :0=0;ь=8E V=B5@20;V2 2 ��  ;V=VW 
3. �V;ь:VABN N 2EV4=8E G0AB>B=8E :0=0;ь=8E V=B5@20;V2 2 ��  ;V=VW 
4. �V;ь:VABN M :0=0;ь=8E V=B5@20;V2 28EV4=>W ��  ;V=VW 
5. �V;ь:VABN K 1VB 2 >4=><C :>4>2><C A;>2V 
6. �V;ь:VABN K :0=0;ь=8E V=B5@20;V2 2 :>6=V9 ��  ;V=VW 

158 %B@C:BC@=> S-;0=:0 E0@0:B5@87CєBьAO: 
1. �V;ь:VABN M 28EV4=8E ��  ;V=V9 
2. �V;ь:VABN N 2EV4=8E G0A>28E :0=0;ь=8E V=B5@20;V2 2 ��  ;V=VW 
3. �V;ь:VABN N 2EV4=8E ��  ;V=V9 
4. �V;ь:VABN M :0=0;ь=8E V=B5@20;V2 28EV4=>W ��  ;V=VW 
5. �V;ь:VABN K 1VB 2 >4=><C :>4>2><C A;>2V 
6. �V;ь:VABN K :0=0;ь=8E V=B5@20;V2 2 :>6=V9 ��  ;V=VW 

159 )0@0:B5@=V >A>1;82>ABV F8D@>2>3> :><CB0FV9=>3> 5;5<5=BC *�� 
AB0=FV9 ITT1240, Alcatel 1000 S12: 

1. ,8=0 *�� A8=E@>=V7>20=0 70 D07>N 

2. !5<0є >1<565==O =0 4>268=C ;V=VW ��  

3. �>268=0 ��  ;V=VW <0є >1<565==O 100:< 

4. !0 2E>4V *�� A8=E@>=V70FVO 74V9A=NєBьAO 70 G0AB>B>N B0 70 D07>N 

5. !0 2E>4V *�� A8=E@>=V70FVO 74V9A=NєBьAO BV;ь:8 70 D07>N 
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160 �> AB@C:BC@8 F8D@>2>3> :><CB0FV9=>3> 5;5<5=BC *�� AB0=FV9 

ITT1240, Alcatel 1000 S12 2E>4OBь: 
1. �><CB0FV9=V ?>@B8 0-16 

2. �@8D<5B8:>-;>3VG=89 ?@8AB@V9 
3. *5=B@0;ь=89 ?@>F5A>@=89 1;>: 
4. �V;ьF520 H8=0 
5. #@8AB@V9 281>@C A8=E@>35=5@0B>@0 

161 �><1V=0FV9=C G0AB8=C S-;0=:8 <>6=0 @50;V7C20B8 7 28:>@8AB0==O<: 
1. �;5<5=BV2 «�» B0 «�1>» 
2.  C;ьB8?;5:A>@V2 
3. �5<C;ьB8?;5:A>@V2 
4. #@>3@0<>20=8E ;>3VG=8E <0B@8FOE (#� ) 
5. *8D@>28E ;V=VOE 70B@8<:8 

6. �><?0@0B>@V2 
162 !0 2E>4V V 28E>4V 1;>:0 ST :><CB0FVW ��&% 200 28:>@8AB0=>: 

1. s/p ?5@5B2>@N20G ?>A;V4>2=>3> :>4C 2 ?0@0;5;ь=89 
2.  >2=V 70?0<’OB>2CNGV ?@8AB@>W (�#) 
3. p/s ?5@5B2>@N20G ?0@0;5;ь=>3> :>4C C ?>A;V4>2=89 

4.  >4C;ь :><CB0FVW SWM 

5.  >4C;ь �# :5@C20==O - SWCM 

163 )0@0:B5@=V >A>1;82>ABV F8D@>2>3> :><CB0FV9=>3> 5;5<5=BC *�� 
AB0=FV9 ITT1240, Alcatel 1000 S12: 

1. �=D>@<0FVO :5@C20==O ?5@540єBьAO A?V;ь=> 7 <>2=8< A83=0;>< 

2. �=D>@<0FVO :5@C20==O ?5@540єBьAO >:@5<> 2V4 <>2=>3> A83=0;C 

3. ��  ;V=VO <0є 30 �� 7 :>4>28< A;>2>< 8 1VB 
4. ��  ;V=VO <0є 32 �� 7 :>4>28< A;>2>< 16 1VB 
5. ,8=0 *�� A8=E@>=V7>20=0 70 G0AB>B>N 

164 !><5@0 A;C61>28E :0=0;V2, I> <0є F8D@>20 A8AB5<0 ?5@540GV 7 �� -

30 

165 )0@0:B5@=V >A>1;82>ABV F8D@>2>3> :><CB0FV9=>3> 5;5<5=BC *�� 
AB0=FV9 ITT1240, Alcatel 1000 S12: 

1. �V4ACB=V9 A?V;ь=89 ?@>F5A>@ 4;O :5@C20==O *�� 

2. *�� :5@CєBьAO F8D@>28<8 ;VG8;ь=8:0<8 

3. *�� :5@CєBьAO :><CB0FV9=8<8 ?>@B0<8 

4. �><CB0FV9=V ?>@B8 *�� ?@0FNNBь A?V;ь=> ?> :V;ьF52V9 H8=V 7 
G0A>28< @>74V;5==O< :0=0;V2 
5. �><CB0FV9=V ?>@B8 *�� ?@0FNNBь A?V;ь=> ?> :V;ьF52V9 H8=V 7 
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G0AB>B=8< @>74V;5==O< :0=0;V2 
166  >6;82V =0ABC?=V 20@V0=B8 ?>1C4>28 ST ;0=>: :><CB0FVW: 

1. �5:04=89 
2. �>>@48=0B=89 
3. �8:>@8AB0==O <C;ьB8?;5:A>@V2 
4. �8:>@8AB0==O 45<C;ьB8?;5:A>@V2 
5. �8:>@8AB0==O :V;ьF528E 7’є4=C20GV2  

167 �V;ьF52V ST ;0=:8 <0NBь =0ABC?=V =54>;V:8: 
1. �8A>:0 20@BVABь 
2. #@8 @>7@82V :V;ьFO CAO A8AB5<0 :><CB0FVW 28945 7 ;04C 
3. !5>1EV4=VABь 4C1;N20==O :V;ьFO 
4. %:;04=VABь 71V;ьH5==O :V;ь:>ABV 01>=5=BV2 
5. %:;04=VABь 71V;ьH5==O H284:>ABV ?5@540GV V=D>@<0FVW 

168 /:V 3@C?>2V B@0:B8 :><CB0FVW :5@C20==O B0 A?>;CG5==O ��%-128 

28:>@8AB>2CNBьAO 4;O 2=CB@VH=ь>A8AB5<=>W A83=0;V70FVW? 
169 �87=0GB5 :@>: :20=BC20==O �*#, @>7@O4=VABь 28EV4=>3> :>4C O:>3> 

4>@V2=Nє r=10, 0 4V0?07>= 2EV4=>3> A83=0;C {0; +5}�. 
170 �87=0GB5 :V;ь:VABь @V2=V2 :20=BC20==O A83=0;C S(t)=2cos(Ã*40t+Ã/2)[�] 

?@8 :@>FV :20=BC20==O h:2=1<� 

171 �87=0GB5 <0:A8<0;ь=5 7=0G5==O ?>E81:8 :20=BC20==O 4;O 4V0?07>=C 
<>6;828E 7=0G5=ь [0-1] � V :V;ь:>ABV @V2=V2 :20=BC20==O 10. 

172 �87=0GB5 <0:A8<0;ь=5 7=0G5==O ?>E81:8 :20=BC20==O 4;O 4V0?07>=C 
<>6;828E 7=0G5=ь [0-5] � V :V;ь:>ABV @V2=V2 :20=BC20==O 8. 

173 �87=0GB5 @>7@O4=VABь 42V9:>2>3> :>4C �*# ?@8 :V;ь:>ABV @V2=V2 
:20=BC20==O 143. 

174 �87=0GB5 @>7@O4=VABь 42V9:>2>3> :>4C �*# ?@8 :V;ь:>ABV @V2=V2 
:20=BC20==O 300. 

175 �87=0GB5 :@>: :20=BC20==O �*#, @>7@O4=VABь 28EV4=>3> :>4C O:>3> 
4>@V2=Nє r=6, 0 4V0?07>= 2EV4=>3> A83=0;C {-1; +1}�. 

176 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [4�], ?@8 7=0G5==OE =0?@C38 
A83=0;C B0 HC<C UA=1�,  
UH=4<:� 

177 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [4�], ?@8 7=0G5==OE =0?@C38 
A83=0;C B0 HC<C UA=0,5�, UH=1<� 2V4?>2V4=>. 

178 $>7@0EC9B5 AC<0@=C H284:VABь ?5@540GV 40=8E F8D@>2>W A8AB5<8 
?5@540GV 7 �� -120 

179 $>7@0EC9B5 AC<0@=C H284:VABь ?5@540GV 40=8E F8D@>2>W A8AB5<8 



�8FB@8DEь>а 
CB?VF5IAV>а 

 �!�%&�$%&�" "%��&� � !�'�� '�$��!�  

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

!8EF5@а GCDав?VAAO O>VEFN вV4CBвV4ає �!"# ISO 9001:2015 

$-22.06-

05.01/2/172.00.1/� 

/��21-2023 

Е>зе@??я@ № 1 А@>  14 / 14 

 

?5@540GV 7 �� -480 

180 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 =0?@C3>N, ?@8 
A83=0;/HC< 2 [4�] 120. 

181 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 ?>BC6=VABN, ?@8 
A83=0;/HC< 2 [4�] 60. 

182 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [4�], ?@8 7=0G5==OE ?>BC6=>ABV 
A83=0;C B0 HC<C PA=2,5�B, PH=1<:�B 2V4?>2V4=>. 

183 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [4�], ?@8 7=0G5==OE ?>BC6=>ABV 
A83=0;C B0 HC<C PA=6�B, PH=2<:�B 2V4?>2V4=>. 

184 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 =0?@C3>N, ?@8 
A83=0;/HC< 2 [4�] 60. 

185 $>7@0EC9B5 <0B5<0B8G=5 >GV:C20==O B@820;>ABV 28:;8:V2 ?@8 7040=V9 
@50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 1, 5, 7, 4, 5, 9, 3, 10, 6, 4. 

186 $>7@0EC9B5 <0B5<0B8G=5 >GV:C20==O B@820;>ABV 28:;8:V2 ?@8 7040=V9 
@50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 11, 5, 17, 14, 5, 9, 13, 10, 16, 
14. 

187 $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 ?>BC6=VABN, ?@8 
A83=0;/HC< 2 [4�] 20. 

188 $>7@0EC9B5 48A?5@AVN B@820;>ABV 28:;8:V2 ?@8 7040=V9 @50;V70FVW 
B@820;>AB59 ?>B>:C 28:;8:V2: 10, 15, 7, 3, 5, 19. 

189 $>7@0EC9B5 A5@54=є :204@0B8G=5 2V4E8;5==O (%��) B@820;>ABV 
28:;8:V2 ?@8 7040=V9 @50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 10, 15, 

7, 3, 5, 19. 

190 $>7@0EC9B5 48A?5@AVN B@820;>ABV 28:;8:V2 ?@8 7040=V9 @50;V70FVW 
B@820;>AB59 ?>B>:C 28:;8:V2: 1, 5, 17, 14, 5, 9. 

191. $>7@0EC9B5 A5@54=є :204@0B8G=5 2V4E8;5==O (%��) B@820;>ABV 
28:;8:V2 ?@8 7040=V9 @50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 1, 5, 17, 
14, 5, 9. 

192. $>7@0EC9B5 <0B5<0B8G=5 >GV:C20==O B@820;>ABV 28:;8:V2 ?@8 7040=V9 
@50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 1, -5, 7, 4, 5, -9, 3, 10, 6, -4. 

193. $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 =0?@C3>N, ?@8 
A83=0;/HC< 2 [4�] 60. 

194. $>7@0EC9B5 <0B5<0B8G=5 >GV:C20==O B@820;>ABV 28:;8:V2 ?@8 7040=V9 
@50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 1, 5, 7, 4, 5, 9, 3, 10, 6, 4. 

195. $>7@0EC9B5 <0B5<0B8G=5 >GV:C20==O B@820;>ABV 28:;8:V2 ?@8 7040=V9 
@50;V70FVW B@820;>AB59 ?>B>:C 28:;8:V2: 11, 5, 17, 14, 5, 9, 13, 10, 16, 

14. 
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196. $>7@0EC9B5 2V4=>H5==O A83=0;/HC< 2 [@070E] 70 ?>BC6=VABN, ?@8 
A83=0;/HC< 2 [4�] 20. 

197. $>7@0EC9B5 48A?5@AVN B@820;>ABV 28:;8:V2 ?@8 7040=V9 @50;V70FVW 
B@820;>AB59 ?>B>:C 28:;8:V2: 10, 15, 7, 3, 5, 19. 

198. �87=0GB5 :@>: :20=BC20==O �*#, @>7@O4=VABь 28EV4=>3> :>4C O:>3> 
4>@V2=Nє r=10, 0 4V0?07>= 2EV4=>3> A83=0;C {0; +5}�. 

199. �87=0GB5 :V;ь:VABь @V2=V2 :20=BC20==O A83=0;C S(t)=2cos(Ã*40t+Ã/2)[�] 
?@8 :@>FV :20=BC20==O h:2=1<� 

200. �87=0GB5 <0:A8<0;ь=5 7=0G5==O ?>E81:8 :20=BC20==O 4;O 4V0?07>=C 
<>6;828E 7=0G5=ь [0-1] � V :V;ь:>ABV @V2=V2 :20=BC20==O 10. 

 


