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1. "C<E A46K4?ьABW 8<EJ<C?VA< 

 

�4=@9AG64AAO 
CB>4;A<>V6 

�4?G;ь ;A4Aь, A4CDO@ 
CV87BFB6><, BE6VFAV= EFGCVAь 

%4D4>F9D<EF<>4 A46K4?ьABW 
8<EJ<C?VA< 

89AA4 HBD@4 
A46K4AAO 

;4BKA4 HBD@4 
A46K4AAO 

�V?ь>VEFь >D98<FV6 – 5 

�4?G;ь ;A4Aь: 
17 «�?9>FDBAV>4 F4 
F9?9>B@GAV>4JVW» 

_____�BD@4F<6A4___ 
(ABD@4F<6A4, ;4 6<5BDB@) 

�B8G?V6 – 2 

!C9JV4?ьAVEFь: 
172 «"9?9>B@GAV>4JVW F4 

D48VBF9IAV>4» 

 V> CV87BFB6><: 

�@VEFB6<I @B8G?V6 – 2 
2022-= 2022-= 

!9@9EFD 

�474?ьA4 >V?ь>VEFь 7B8<A - 
150 

1-= 1-= 

�9>JVW 

"<:A96<I 7B8<A 8?O 
89AABW HBD@< A46K4AAO: 

4G8<FBDA<I – 3, 

E4@BEFV=ABW DB5BF< – 4,5 

�E6VFAV= EFGCVAь «@47VEFD» 

32 7B8. 8 7B8. 
�D4>F<KAV 

16 7B8. 6 7B8. 
�45BD4FBDAV 

__ 7B8. __ 7B8. 
!4@BEFV=A4 DB5BF4 

102 7B8. 136 7B8. 
 

�<8 >BAFDB?N: �>;4@9A 

 
'4EF>4 4G8<FBDA<I ;4AOFь V K4EF>4 E4@BEFV=ABW F4 VA8<6V8G4?ьABW DB5BF< G 

;474?ьAB@G B5EO;V 7B8<A ; A46K4?ьABW 8<EJ<C?VA< EF4AB6<Fь: 
8?O 89AABW HBD@< A46K4AAO – 32 % 4G8<FBDA<I ;4AOFь, 68 % E4@BEFV=ABW F4 

VA8<6V8G4?ьABW DB5BF<; 

8?O ;4BKABW HBD@< A46K4AAO  9 % 4G8<FBDA<I ;4AOFь, 91 % E4@BEFV=ABW F4 
VA8<6V8G4?ьABW DB5BF<. 
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2.  9F4 F4 ;4684AAO A46K4?ьABW 8<EJ<C?VA< 

 

 9FBN A46K4?ьABW 8<EJ<C?VA< є 6<6K9AAO EFG89AF4@< BEAB6 DB5BF<, 
9>EC?G4F4JV=A<I I4D4>F9D<EF<> V C4D4@9FDV6, @B89?9= F4 5G8B6< >B@C’NF9DA<I 
D48VB@9D9: F4 VAHBD@4JV=A<I E<EF9@, 4 F4>B: L?OIV6 WI ;4EFBEG64AAO. 

�4684AAO@< 6<6K9AAO A46K4?ьABW 8<EJ<C?VA< є BFD<@4AAO CD4>F<KA<I 
A46<KB> F4 F9BD9F<KA<I ;A4Aь G A4EFGCA<I C<F4AAOI: DB;G@VAAO BEAB6A<I 
CDBJ9EV6, O>V 6V85G64NFьEO CD< DB5BFV ; D48VB@9D9:4@<; GO6?9AAO CDB 5G8B6G V 
HGA>JVBAG64AAO @9D9:; ;84FAVEFь CDB6B8<F< CB5G8B6G @9D9:, BD74AV;B6G64F< 
6;4є@B8VN @V: >B@C’NF9D4@<.  

�@VEF A46K4?ьABW 8<EJ<C?VA< A4CD46?9A<= A4 HBD@G64AAO A4EFGCA<I 
>B@C9F9AFABEF9=, 6<;A4K9A<I EF4A84DFB@ 6<MBW BE6VF< ;V EC9JV4?ьABEFV 172 
«"9?9>B@GAV>4JVW F4 D48VBF9IAV>4»:  

��7. �84FAVEFь CDB6989AAO 8BE?V8:9Aь A4 6V8CB6V8AB@G DV6AV.  
��9. �84FAVEFь 8B CBLG>G, B5DB5?9AAO F4 4A4?V;G VAHBD@4JVW ; DV;A<I 

8:9D9?.  
C�2. �84FAVEFь 8B D94?V;4JVW CD<AJ<CV6 E<EF9@AB7B CV8IB8G CD< CDB6989AAV 

8BE?V8:9Aь CDBJ9EV6, MB CDBFV>4NFь 6 F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I 
E<EF9@4I, >B@C?9>E4I F4 CD<EFDBOI.  

!�3. �84FAVEFь B5ґDGAFB64AB B5<D4F< F4 9H9>F<6AB ;4EFBEB6G64F< 
@4F9@4F<KAV @9FB8<, >B@C'NF9DAV F9IAB?B7VW @B89?N64AAO, 4 F4>B: F9IAVKAV 
CV8IB8< 8?O BCF<@V;4JVW F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I E<EF9@, 
>B@C?9>EV6, F9IAB?B7V=, CD<EFDBW6 F4 WI >B@CBA9AFV6 A4 6EVI 9F4C4I WI :<FFє6B7B 
J<>?G ; @9FBN BFD<@4AAO F9IAV>B9>BAB@VKAB7B 6<7D4LG.  

!�4. �84FAVEFь ;4EFBEB6G64F< >B@C?9>EA<= CV8IV8 8B 6<DVL9AAO ;484K 
;459;C9K9AAO A48V=ABEFV, :<6GKBEFV, ;4648B;4I<M9ABEFV, VAHBD@4JV=ABW 59;C9>< 
F4 CDBCGE>ABW ;84FABEFV F9?9>B@GAV>4JV=A<I F4 D48VBF9IAVKA<I E<EF9@. 

�FD<@4AV ;A4AAO ; A46K4?ьABW 8<EJ<C?VA< EF4AGFь E>?48B6<@< A4EFGCA<I 
CDB7D4@A<I D9;G?ьF4FV6 A46K4AAO ;4 EC9JV4?ьAVEFN 172 «"9?9>B@GAV>4JVW F4 
D48VBF9IAV>4»:  

� �3. �A4F< F9BD9F<KAV BEAB6<, CD<AJ<C< CB5G8B6< V HGA>JVBAG64AAO 
EGK4EA<I F4 C9DEC9>F<6A<I F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I E<EF9@, 
>B@C?9>EV6, F9IAB?B7V=, CD<EFDBW6 F4 WI >B@CBA9AFV6;  

� �4. �A4F< V DB;G@VF< CD<AJ<C< F4 @9FB8< 8BE?V8:9AAO, CDB9>FG64AAO, 
@B89DAV;4JVW, 6CDB648:9AAO F4 9>EC?G4F4JVW EGK4EA<I F4 C9DEC9>F<6A<I 
F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I E<EF9@, >B@C?9>EV6, F9IAB?B7V=, CD<EFDBW6 
F4 WI >B@CBA9AFV6 ;4 A4CDO@>B@ CDBH9EV=ABW 8VO?ьABEFV;  

� �7. �@VF< 4A4?V;G64F< A4CDO@< C9DEC9>F<6AB7B DB;6<F>G V AB6VFAV 
EF4A84DF< G EH9DV F9?9>B@GAV>4JV= F4 D48VBF9IAV><;  

� �8. �@VF< ?B>4?V;B6G64F< F4 BJVAN64F< EF4A CDB5?9@ABW E<FG4JVW A4 
9F4C4I 8BE?V8:9AAO, CDB9>FG64AAO, @B89DAV;4JVW, 6CDB648:9AAO F4 9>EC?G4F4JVW 
EGK4EA<I F4 C9DEC9>F<6A<I F9?9>B@GAV>4JV=A<I V D48VBF9IAVKA<I E<EF9@, 
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>B@C?9>EV6, F9IAB?B7V=, CD<EFDBW6 F4 WI >B@CBA9AFV6, HBD@G?N64F< CDBCB;<JVW 
MB8B WW 6<DVL9AAO ; GEGA9AAO@ 6<O6?9A<I A98B?V>V6;  

� �9. �B?B8VF< @B64@< CDB7D4@G64AAO ;474?ьAB7B F4 EC9JV4?V;B64AB7B 
CD<;A4K9AAO, C4>9F4@< 4A4?VF<KAB7B F4 V@VF4JV=AB7B @B89?N64AAO, 4 F4>B: 

E9D98B6<M4@< DB;DB5>< CDB7D4@AB7B F4/45B 4C4D4FAB7B ;459;C9K9AAO ;4 
A4CDO@>B@ CDBH9EV=ABW 8VO?ьABEFV. 

 

3. #DB7D4@4 A46K4?ьABW 8<EJ<C?VA< 

 

�@VEFB6A<= @B8G?ь 1. �B@C’NF9DAV @9D9:V 
1. �EAB6< @9D9:. �;4є@B8VO >B@C’NF9DV6 6 @9D9:V. �EAB6AV CBAOFFO F4 

6<;A4K9AAO. �?4E<HV>4JVO >B@C’NF9DA<I @9D9:. !FDG>FGD4 F4 DV6AV @B89?V OSI. 
!FDG>FGD4 F4 DV6AV @B89?V TCP/IP. �VAVW ;6’O;>G. �9D9:96V FBCB?B7VW F4 ECBEB5< 
8BEFGCG 8B E9D98B6<M C9D984KV 84A<I. $V;<KAV F4 ?B7VKAV FBCB?B7VW @9D9:. 
�459?ьAV ;’є8A4AAO. �9;8DBFB6V @9D9:V �9FB8< CSMA/CD, CSMA/CA, 
TokenPassing. �?4E<HV>4JVO @9D9:AB7B B5?48A4AAO. !F4A84DF< 568� F4 568�. 
�EF4AB6?9AAO @9D9:96B7B 484CF9D4. NetBEUI. IPS/SPX. NWLink. TCP/IP. �48D< 
F4 C4>9F< TCP/IP.  

2. �4?4LFG64AAO IP-48D9EG64AAO F4 @4DLDGF<;4JVW. �D<;A4K9AAO F4 
BEAB6< � -48D9EG64AAO. �D46<?4 6<;A4K9AAO � -48D9E @9D9: F4 6G;?V6. �?4EB69 
F4 59;>?4EB69 � -48D9EG64AAO. � -48D9E< 8?O ?B>4?ьA<I @9D9:. �EAB6< � -

@4DLDGF<;4JVW.  
3. �V8>?NK9AAO @9D9:V 8B �AF9DA9FG. �V8>?NK9AAO A4 @9D9:96B@G DV6AV. 

�B@9AA4 E<EF9@4 V@9A 6 VAF9DA9FV. �E9E6VFAO C46GF<A4. �DBFB>B?< CD<>?48AB7B 
DV6AO. 

4. �EAB6AV 6<8< C9D6<AA<I >B8V6 F4 WI ;4EFBEG64AAO. Z-C9D9F6BD9AAO. 
!>D9@5?N64AAO J<HDB6B7B E<7A4?G. �VAV=A9 >B8G64AAO CBFB>G 84A<I. �EAB6AV 
@9FB8< EF<EA9AAO VAHBD@4JVW. �B8G64AAO CB6FBDV6 (RLE). �@B6VDAVEAV @9FB8<. 
�D<H@9F<KAV @9FB8<. �9FB8< %4HH@9A4 F4 (9AABA4-$4AB. �9FB8 �V64-

�9@C9?O (LZ77, LZ78 F4 LZW).  
 

 

�@VEFB6A<= @B8G?ь 2. "D74AV;4JVO DB5BF< @9D9:. �9;8DBFB6V 
>B@C’NF9DAV @9D9:V F4 VAHBD@4JV=AV F9IAB?B7VW  

5. �DBFB>B?< MNP F4 V.42. $BD@4F< C9D98464AAO 84A<I.  B;L<D9AAO 
MNP. !F<EA9AAO 84A<I G CDBFB>B?4I MNP. �DBFB>B? MNP5. �DBFB>B? MNP7. 
�DBFB>B? V.42. $BD@4F >48DV6 V.42. �9DG64AAO CBFB>B@. !F<EA9AAO 84A<I ;4 
EF4A84DFB@ V.42bis.  

6. �484KV CDB CBFB>< 6 @9D9:4I. �DVєAFB64AV, A9BDVєAFB64AV F4 ;64:9AV 
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7D4H<. �?7BD<F@< $BD84 V $4?>9DEBA4. �?7BD<F@ �9=>EFD<. �?7BD<F@ 
A4=>BDBFL<I L?OIV6. �?7BD<F@ FGC<>B6<I CBFB>V6. 

7. !F4A84DF< IEEE 802.11, 3G F4 4G. Wi-Fi. Wi-MAX. !F4A84DF CDMA. 
�DGC4 EF4A84DFV6 3G. �DGC4 EF4A84DFV6 4G. �BAJ9CJVO 5G.  

8. �DIVF9>FGDA4 >BAJ9CJVO VAF9?9>FG4?ьABW @9D9:V. �DIVF9>FGD4 
VAF9?9>FG4?ьABW @9D9:V. �BAJ9CFG4?ьA4 @B89?ь VAF9?9>FG4?ьABW @9D9:V. 
�F4?BAAV FBK>< F4 VAF9DH9=EAV CDBFB>B?< VAF9?9>FG4?ьABW @9D9:V. 
 

4. %FDG>FGD4 (F9@4F<KA<= C?4A) A46K4?ьABW 8<EJ<C?VA< 

 

�@VEFB6V @B8G?V V F9@< 

�V?ь>VEFь 7B8<A 

89AA4 HBD@4 ;4BKA4 HBD@4 

GE
ьB
7B

 

?9
>J
VW 

CD
4>
F<
KA
V 

E4
@B

EF
V=
A4
 

DB
5B
F4

 

GE
ьB
7B

 

?9
>J
VW 

CD
4>
F<
KA
V 

E4
@B

EF
V=
A4
 

DB
5B
F4

 

 B8G?ь 1 
�@VEFB6<= @B8G?ь 1. �B@C’NF9DAV @9D9:V 

1. �EAB6< @9D9:. �;4є@B8VO >B@C’NF9DV6 6 
@9D9:V. �EAB6AV CBAOFFO F4 6<;A4K9AAO. 
�?4E<HV>4JVO >B@C’NF9DA<I @9D9:. !FDG>FGD4 
F4 DV6AV @B89?V OSI. !FDG>FGD4 F4 DV6AV @B89?V 
TCP/IP. �VAVW ;6’O;>G. �9D9:96V FBCB?B7VW F4 
ECBEB5< 8BEFGCG 8B E9D98B6<M C9D984KV 
84A<I. $V;<KAV F4 ?B7VKAV FBCB?B7VW @9D9:. 
�459?ьAV ;’є8A4AAO. �9;8DBFB6V @9D9:V 
�9FB8< CSMA/CD, CSMA/CA, TokenPassing. 
�?4E<HV>4JVO @9D9:AB7B B5?48A4AAO. 
!F4A84DF< 568� F4 568�. �EF4AB6?9AAO 
@9D9:96B7B 484CF9D4. NetBEUI. IPS/SPX. 
NWLink. TCP/IP. �48D< F4 C4>9F< TCP/IP. 

 8 4 24 

 

2 2 34 

2. �4?4LFG64AAO IP-48D9EG64AAO F4 
@4DLDGF<;4JVW. �D<;A4K9AAO F4 BEAB6< � -

48D9EG64AAO. �D46<?4 6<;A4K9AAO � -48D9E 
@9D9: F4 6G;?V6. �?4EB69 F4 59;>?4EB69 � -

48D9EG64AAO. � -48D9E< 8?O ?B>4?ьA<I @9D9:. 
�EAB6< � -@4DLDGF<;4JVW. 
3. �V8>?NK9AAO @9D9:V 8B �AF9DA9FG. 

 8 4 26 

 

2 2 34 
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�V8>?NK9AAO A4 @9D9:96B@G DV6AV. �B@9AA4 
E<EF9@4 V@9A 6 VAF9DA9FV. �E9E6VFAO C46GF<A4. 
�DBFB>B?< CD<>?48AB7B DV6AO. 
4. �EAB6AV 6<8< C9D6<AA<I >B8V6 F4 WI 
;4EFBEG64AAO. Z-C9D9F6BD9AAO. 
!>D9@5?N64AAO J<HDB6B7B E<7A4?G. �VAV=A9 
>B8G64AAO CBFB>G 84A<I. �EAB6AV @9FB8< 
EF<EA9AAO VAHBD@4JVW. �B8G64AAO CB6FBDV6 
(RLE). �@B6VDAVEAV @9FB8<. �D<H@9F<KAV 
@9FB8<. �9FB8< %4HH@9A4 F4 (9AABA4-$4AB. 
�9FB8 �V64-�9@C9?O (LZ77, LZ78 F4 LZW). 

Ра7B@ 7а 7@іEFBв89 @B4G?ь 1 74 16 8 50 76 4 4 68 

 B8G?ь 2 

�@VEFB6<= @B8G?ь 2. "D74AV;4JVO DB5BF< @9D9:. �9;8DBFB6V >B@C’NF9DAV @9D9:V F4 
VAHBD@4JV=AV F9IAB?B7VW 

5. �DBFB>B?< MNP F4 V.42. $BD@4F< 
C9D98464AAO 84A<I.  B;L<D9AAO MNP. 
!F<EA9AAO 84A<I G CDBFB>B?4I MNP. 
�DBFB>B? MNP5. �DBFB>B? MNP7. �DBFB>B? 
V.42. $BD@4F >48DV6 V.42. �9DG64AAO CBFB>B@. 
!F<EA9AAO 84A<I ;4 EF4A84DFB@ V.42bis. 
6. �484KV CDB CBFB>< 6 @9D9:4I. �DVєAFB64AV, 
A9BDVєAFB64AV F4 ;64:9AV 7D4H<. �?7BD<F@< 
$BD84 V $4?>9DEBA4. �?7BD<F@ �9=>EFD<. 
�?7BD<F@ A4=>BDBFL<I L?OIV6. �?7BD<F@ 
FGC<>B6<I CBFB>V6. 

 8 4 20 

 

2 2 34 

7. !F4A84DF< IEEE 802.11, 3G F4 4G. Wi-Fi. 

Wi-MAX. !F4A84DF CDMA. �DGC4 EF4A84DFV6 
3G. �DGC4 EF4A84DFV6 4G. �BAJ9CJVO 5G.  
8. �DIVF9>FGDA4 >BAJ9CJVO VAF9?9>FG4?ьABW 
@9D9:V. �DIVF9>FGD4 VAF9?9>FG4?ьABW @9D9:V. 
�BAJ9CFG4?ьA4 @B89?ь VAF9?9>FG4?ьABW 
@9D9:V. �F4?BAAV FBK>< F4 VAF9DH9=EAV 
CDBFB>B?< VAF9?9>FG4?ьABW @9D9:V. 

 8 4 32 

 

2  34 

Ра7B@ 7а 7@іEFBв89 @B4G?ь 2 76 16 8 52 74 4 2 68 

�%Ь"�" 150 32 16 102 150 8 6 136 
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5. &9@< CD4>F<KA<I (?45BD4FBDA<I) ;4AOFь 
 

 

6. �4684AAO 8?O E4@BEFV=ABW DB5BF< 

 

&9@4 1. #DBFB>B?< F4 І$-48D9EG64AAO 
1. #EV A46K4?ьAV 9?9@9AF<: BCD4JN64AAO ?9>JV=AB7B @4F9DV4?G, CV87BFB6>4 

8B ?45BD4FBDAB7B CD4>F<>G@G, BHBD@?9AAO ;6VFV6 ; ?45BD4FBDA<I DB5VF. 
!FDG>FGD4 F4 DV6AV @B89?V OSI. NetBEUI. IPS/SPX. NWLink. �D46<?4 
6<;A4K9AAO � -48D9E @9D9: F4 6G;?V6. �?4EB69 F4 59;>?4EB69 � -48D9EG64AAO. 
�DBFB>B?< CD<>?48AB7B DV6AO. Z-C9D9F6BD9AAO. !>D9@5?N64AAO J<HDB6B7B 
E<7A4?G. �VAV=A9 >B8G64AAO CBFB>G 84A<I. 

 

&9@4 2. �9;8DBFB64 C9D984K4 84A<I 
1. �DBFB>B? MNP5. �DBFB>B? MNP7. !F<EA9AAO 84A<I ;4 EF4A84DFB@ 

V.42bis. �?7BD<F@ A4=>BDBFL<I L?OIV6. �?7BD<F@ FGC<>B6<I CBFB>V6. 
!F4A84DF CDMA. �DGC4 EF4A84DFV6 4G. �BAJ9CJVO 5G. �F4?BAAV FBK>< F4 
VAF9DH9=EAV CDBFB>B?< VAF9?9>FG4?ьABW @9D9:V. 

 

7. ІA8<6V8G4?ьAV ;4684AAO 
– 

 

8.  9FB8< A46K4AAO 
�DB6989AAO ?9>JV=, CD4>F<KA<I DB5VF, >BAFDB?ьAB-@B8G?ьA<I DB5VF, ;4I<EF 

;6VFV6 ; ?45BD4FBDA<I DB5VF, 9>;4@9A. 
 

9.  9FB8< >BAFDB?N 

�9>JV=A<=, >BAFDB?ьAB-@B8G?ьAV DB5BF<, ;6VF< ; CD4>F<KA<I DB5VF, 
9>;4@9A. 

10. $B;CB8V? 54?V6 

№ 
;/C 

�4;64 F9@< 

�V?ь>VEFь 7B8<A 

89AA4 
HBD@4 

;4BKA4 
HBD@4 

1 
�A4=B@EF6B ; E9D98B6<M9@ 8?O @B89?N64AAO >B@C’NF9DA<I @9D9: 
CiscoPacketTracer 

4 2 

2 �B5G8B64 E>?489ABW @9D9:V ; 59;>?4EB6BN 48D9E4JVєN 4 2 

3 !F4F<KA4 @4DLDGF<;4JVO 4 2 

4 �<A4@VKA4 @4DLDGF<;4JVO 4  

    

 ���� 16 6 
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�BFBKA9 F9EFG64AAO F4 E4@BEFV=A4 DB5BF4 
!G@4 �@VEFB6<= @B8G?ь 1 �@VEFB6<= @B8G?ь 2 

"1 "2  "3 "4  
100 

25 25  25 25  

 

1. �4 6V86V8G64AO ?9>JV=A<I ;4AOFь, >BAEC9>F – 105. 
2. �BAFDB?ьAB-@B8G?ьAV DB5BF<: 2*255 = 505. 
3. �4I<EF ;6VFV6 ; CD4>F<KA<I DB5VF: 10*45 = 405. 
 �EьB7B: 10054?V6. 
 

Ш>4?4 BJVAN64AAO 
 

�4 L>4?BN �>;4@9A �4?V> �4?< 

A �V8@VAAB �4D4IB64AB 90-100 

B �B5D9 �4D4IB64AB 
82-89 

C 74-81 

D �48B6V?ьAB �4D4IB64AB 
64-73 

E 60-63 

FX 
�9;48B6V?ьAB 

�9 ;4D4IB64AB 35-59 

F �9 ;4D4IB64AB 0-34 

 

 

11. $9>B@9A8B64A4 ?VF9D4FGD4 
 

ОEABвAа ?іF5DаFGDа 

1. !F9>?B6 �.�., �9D>@4A �.�. �DB9>FG64AAO F9?9>B@GAV>4JV=A<I @9D9: – 
�., «"9IAV>4», 2002. – 792 E.  

2. �D<JGAB6 �. �. �AHBD@4JV=AV E<EF9@< F4 F9IAB?B7VW: A46K. CBEV5. 8?O 
EFG89AFV6 ;4 A4CDO@B@ CV87BFB6>< «"D4AECBDFAV F9IAB?B7VW» / �. �. �D<JGAB6; 
%4D>. A4J. 4>48. @VEь>. 7BEC-64. – %.: %����, 2010. – 222 E. 

3. �D74AV;4JVO >B@C’NF9DA<I @9D9: [�?9>FDBAA<= D9EGDE]: CV8DGKA<>: 8?O 
EFG8. EC9JV4?ьABEFV 121 «�A:9A9DVO CDB7D4@AB7B ;459;C9K9AAO»F4 122 
«�B@C’NF9DAV A4G><» / ��� V@. �7BDO !V>BDEь>B7B; Ю.�."4DA46Eь><=, 
�.�.�G;ь@9A>B. – �?9>FDBAAV F9>EFB6V 84AV. – �<W6 : ��� V@. �7BDO !V>BDEь>B7B, 
2018. –259E.  

4. "9?9>B@GAV>4JV=AV E<EF9@< F4 @9D9:V. !FDG>FGD4 F4 BEAB6AV HGA>JVW 
[�?9>FDBAA<= D9EGDE] / �. �. �BCB6Eь><= F4 VA. ". 1. %4D>V6: !��". �DG79 
6<84AAO. �<CD46?9AB F4 8BCB6A9AB. 2018.  9:<@ 8BEFGCG: 
http://www.znanius.com/3534.html.  



�<FB@<DEь>4 
CB?VF9IAV>4 

����!"� !"�� �!��"� � ��#�� #� ����  
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5. "9?9>B@GAV>4JV=AV E<EF9@< F4 @9D9:V. �5BA9AFEь><= 8BEFGC V F9IAB?B7VW 
?B>4?ьA<I @9D9: [�?9>FDBAA<= D9EGDE] / �. �. �BCB6Eь><= F4 VA. ". 2. %4D>V6: 
!��". �DG79 6<84AAO, 8BCB6A9A9. 2018.  9:<@ 8BEFGCG: 
http://www.znanius.com/3882.html?&L=0.  

 

ДBCB@і6Aа ?іF5DаFGDа 

1. �G=A<Jь>4 �. �. �AHBD@4JV=AV F9IAB?B7VW F4 F9IAVKAV ;4EB5< A46K4AAO. 
�46K. CBEV5. – �.: &9AFD GK5B6BW ?VF9D4FGD<, 2012. – 240 E.  

2. !. �. �VAGIVA, !. �. �46GA, !. �. �A4IGD. �B@C’NF9DAV @9D9:V. �474?ьAV 
CD<AJ<C< HGA>JVBAG64AAO >B@C’NF9DA<I @9D9:. �46K4?ьA<= CBEV5A<>. – 

%4D>V6: �<8. %��#, 2008. – 350 E.  
3. �B@C’NF9DAV @9D9:V. �BAEC9>F ?9>JV= /  #>?.: �46’O?9Jь Ю.�. – 

'9DAV6JV, 2015. – 183 E.  
4. �46?<>96<K �. "9?9>B@GAV>4JV=AV @9D9:V. �9D9:V �  – �.: �<846A<JF6B 

A4JVBA4?ьAB7B GAV69DE<F9FG «�ь6V6Eь>4 CB?VF9IAV>4», 2009. – 216 E. 
 

12. ІAHBD@4JV=AV D9EGDE< 6 ІAF9DA9FV 
$4=?< 8<EJ<C?VA<: https://learn.ztu.edu.ua/course/view.php?id=4884  

 

https://learn.ztu.edu.ua/course/view.php?id=4884

