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«�>FG4?PAO9 6BCDBEO J<HDB6B= Q>BAB@<>< 6 <AHB>B@@GA<>4J<BAAB@ 
6G;9»// 4F9D<4?O II QF4C4 XXIV A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< EFG89AFB6 
'D&�%� %<5�'&�.- �>4F9D<A5GD7: �;8-6B 'D&�%� %<5�'&�, 2023.- 95 E. 

 

� E5BDA<>9 CD98EF46?9AO @4F9D<4?O CB CDB5?9@4@ F9IA<K9E><I, 
7G@4A<F4DAOI, EBJ<4?PAB-Q>BAB@<K9E><I < @4F9@4F<K9E><I 8<EJ<C?<A. 

 

$984>J<BAA4S 7DGCC4: �.�.  <A<A4 (CD98E984F9?P D984>J<BAAB= 7DGCCO) 3
8<D9>FBD 'D&�%� %<5�'&�, >.F.A.; !.�. �G8O?8<A4 3 8BJ9AF >4H98DO �&< %, 

>.F.A.; �.�. �A<?B@ё8B6 3 8BJ9AF >4H98DO  1%; �.&. �G4AOL96 38BJ9AF >4H98DO 
� <(, >.H.-@.A.; �.!. �684>B64 3 8BJ9AF >4H98DO 1%, >.Q.A.; �.�. �GDG@5496 3 
CD9CB8464F9?P >4H98DO �%&;  .#. �4D4K4DB64 (E9>D9F4DP D984>J<BAAB= 7DGCCO) 
3 A4K4?PA<> @9FB8<K9E>B7B BF89?4. 
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!��&�/ «��$�����#����&����/� "�%������� � 
�����0��/ !�/�0» 

*BF<A4 �. ., 7D. �&-915 
!4GKAO= DG>B6B8<F9?P: �D47<A �.�. 

 

"$��!���*�3 %�%&� / %�3�� #"���2+�!�3 3D-#$�!&�$� � IOT 
+�$�� %�&� INTERNET 

 

� EB6D9@9AAB@ @<D9 CD<AJ<C<4?PAB 64:AB <@9FP 6B;@B:ABEFP >BAFDB?<DB64FP 
CDBJ9EEO, CDB<EIB8SM<9 A4 CDB<;6B8EF69, BEB59AAB 9E?< QFB CDBJ9EEO, E6S;4AAO9 E 
<ECB?P;B64A<9@ F9IAB?B7<= 3D-C9K4F<. � E6S;< E QF<@, B8A<@ <; 64:AOI @B@9AFB6 S6?S9FES 
BD74A<;4J<S E<EF9@O E6S;< < CB8>?RK9A<S 3D-CD<AF9D4 > IoT K9D9; E9FP Internet. *9?PR 
S6?S9FES BD74A<;4J<S G84?9AAB7B GCD46?9A<S 3D-CD<AF9DB@. 

3D-CD<AF9D S6?S9FES F4><@ EC9J<H<KAO@ GEFDB=EF6B@, D45BF4 >BFBDB7B 6@9M49F 6 E959 
A47D96, A4?<K<9 86<:GM<IES K4EF9=, 7BDRK<I C?4EF<>B6 < 8?<F9?PAGR, A9CD9DO6AGR D45BFG. 
#BKF< >4:8O=, >FB IBFP D4; C9K4F4? @4EE<6AO9 89F4?<, E 6D9@9A9@ C9K4F< 5B?99 12 K4EB6, 
BEF46?S? CD<AF9DO 59; CD<E@BFD4 A4 A9E>B?P>B K4EB6 <?< 84:9 A4 6ER ABKP. !4 E97B8ASLA<= 
89AP ;4H<>E<DB64AB @AB:9EF6B E?GK46 6B;7BD4A<S 3D-CD<AF9DB6 6 CDBJ9EE9 D45BFO. �?46A4S 
CDB5?9@4 3 QFB C9D97D96 Q?9@9AFB6 >BAEFDG>J<< < @<>DBCDBJ9EEBD4. 

"D74A<;4J<S E<EF9@O IoT, CB;6B?<F B59EC9K<FP >BAFDB?P < 6<;G4?PAB9 A45?R89A<9 ;4 
CDBJ9EEB@ 3D-C9K4F<, >BAFDB?P EF4FGE4 < 6D9@9A< 6OCB?A9A<S @B89?< < B59EC9K<F 8BEFGCABEFP 
E<EF9@O <; E9F< �AF9DA9F. 

#9D6O@ L47B@ 6 BD74A<;4J<< F4>B= E<EF9@O E6S;< S6?S9FES CB8>?RK9A<9 CD<AF9D4 > 
B8ABC?4FAB@G >B@CPRF9DG < A4EFDB=>4 BC9D4J<BAAB= E<EF9@O. 1FB CB;6B?<F CB?GK<FP 8BEFGC > 
CD<AF9DG <; ?R5B7B @9EF4, 789 9EFP 8BEFGC 6 �AF9DA9F.  

% F4>B= ;484K9= ECD46<FES B8ABC?4FAO= >B@CPRF9D Raspberry Pi < "% OctoPi. OctoPi 
CD98EF46?S9F EB5B= CB?ABJ9AAO= 695-<AF9DH9=E 8?S GCD46?9A<S 3D-CD<AF9DB@, BA <@99F 6E9 
A9B5IB8<@O9 HGA>J<< 8?S >BAFDB?S CD<AF9D4, 6>?RK4S GCD46?9A<9 C9K4FPR, >BAFDB?P < 
6B;@B:ABEFP <;@9A9A<S F9@C9D4FGDO A47D964F9?PAOI Q?9@9AFB6, @BA<FBD<A7 CDB7D9EE4 C9K4F< 
< CB8>?RK9A<9 695->4@9DO. �DB@9 FB7B, 84AAO= 695-<AF9DH9=E CB;6B?<F GCD46?SFP CD<AF9DB@ 
E @B5<?PAB7B F9?9HBA4. �?S QFB7B A9B5IB8<@B GEF4AB6<FP A9B5IB8<@O9 C?47<AO 8?S D45BFO E 
CD<?B:9A<9@ Telegram.  

#BE?9 EB;84A<S < A4EFDB=>< telegram-5BF4 CBS6?S9FES 6B;@B:ABEFP <ECB?P;B64FP 6E9 
HGA>J<< OctoPi A4 @B5<?PAB@ F9?9HBA9. 1FB BK9AP G8B5AB, F4> >4> CB?P;B64F9?P @B:9F 
CB?ABEFPR >BAFDB?<DB64FP CDBJ9EE C9K4F< A4IB8SEP 684?< BF CD<AF9D4. &4>:9 CD<?B:9A<9 
Telegram CB;6B?S9F CB?GK4FP G698B@?9A<S B EF4FGE9 C9K4F<, A4CD<@9D >B784 6B;A<>49F 
CDB5?9@4, FD95GRM4S 6A<@4A<S BC9D4FBD4. 1FB CB;6B?S9F BC9D4FBDG A9@98?9AAB D947<DB64FP A4 
6B;@B:AO9 E5B< < CD98BF6D4M4FP A9AG:AO9 CDBEFB< CD<AF9D4. 

� ;4>?RK9A<9, @B:AB BF@9F<FP, KFB BD74A<;4J<S E<EF9@O E6S;< CB8>?RK9A<S 3D-

CD<AF9D4 > IoT K9D9; E9FP Internet S6?S9FES A9B5IB8<@O@ GE?B6<9@ 8?S EB;84A<S QHH9>F<6AB= < 
EB6D9@9AAB= CDB<;6B8EF69AAB= E<EF9@O. %B6D9@9AAO9 F9IAB?B7<< CB;6B?SRF ;A4K<F9?PAB 
CB6OE<FP QHH9>F<6ABEFP < >4K9EF6B CDB<;6B8EF69AAOI CDBJ9EEB6, KFB 89?49F <I 5B?99 
>BA>GD9AFBECBEB5AO@< < C9DEC9>F<6AO@< 6 EB6D9@9AAB@ @<D9. 

 
%C<EB> <EFBKA<>B6: 

1.  '84?9AAB9 GCD46?9A<9 3D CD<AF9DB@ OctoPrint Raspberry Pi OctoPi. AstroBox, Repetier-Server  

[1?9>FDBAAO= D9EGDE]. 3 $9:<@ 8BEFGC4: https://3dradar.ru/post/528  (�4F4 B5D4M9A<S 20.04.2023) 
2. '84?9AAB9 GCD46?9A<9 3d CD<AF9DB@ [1?9>FDBAAO= D9EGDE]. 3 $9:<@ 8BEFGC4: 
https://3dnote.ru/threads/udalennoe-upravlenie-3d-printerom.41/ (�4F4 B5D4M9A<S 20.04.2023) 
3. "5?4KAO9 F9IAB?B7<< 3D C9K4F< 8?S 5<;A9E4, B5D4;B64A<S < IB55< [1?9>FDBAAO= D9EGDE]. 3 
$9:<@ 8BEFGC4: https://printit.cloud/ (�4F4 B5D4M9A<S 20.04.2023) 
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�ABI<A �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

"$��!���*�3 '+��!"� �"$#"$�&��!"� %�&� % %�%&� "� 
 !"�"'$"�!��"� ��-�&/ "& !�%�!�*�"!�$"��!!"�" �"%&'#� !� 

���� &�)!"#"���"!� '$&�%� %���'&� 
�; 7B84 6 7B8 6BCDBE <AHBD@4J<BAAB= 59;BC4EABEF< E9F9= C9D984K< 84AAOI EF4AB6<FES 6E9 

4>FG4?PA99 8?S >BDCBD4J<= ?R5B7B @4ELF454, 698P <AHBD@4J<S E97B8AS 3 E4@O= J9AAO= D9EGDE, 
>BFBDO@ FB?P>B @B:9F 6?489FP >B@C4A<S. "F EBID4A9A<S >BAH<89AJ<4?PABEF< <AHBD@4J<< @B:9F 
;46<E9FP >4> D45BFBECBEB5ABEFP < >BA>GD9AFBECBEB5ABEFP CD98CD<SF<S, F4> < 97B HGA>J<BA<DB64A<9 6 
J9?B@. 

*9?PR 84AAB= D45BFO S6?S9FES CBEFDB9A<9 GE?B6AB= @AB7BH<?<4?PAB= >BDCBD4F<6AB= E9F< E 
84?PA9=L9= A4EFDB=>B= ;4M<FAOI HGA>J<=, >BFBDO9 CB;6B?SF B59EC9K<FP ;4M<M9AABEFP E9F< A4 6E9I 
GDB6ASI QF4?BAAB= @B89?< OSI, 8?S D4EE@BFD9A<S 6B;@B:ABEF9= >BAH<7GD4J<< >B@@GF4J<BAAB7B 
B5BDG8B64A<S 6 B5?4EF< B59EC9K9A<S ;4M<FO E9F9= C9D984K< 84AAOI. 

�;GK9A<9 6B;@B:ABEF9= B5BDG8B64A<S >B@C4A<< Cisco Systems CDB<;6B8<FES A4 54;9 
F9IABCB?<7BA4 >4H98DO �&< %, L<DB><= EC9>FD B5BDG8B64A<S >BFBDB7B CB;6B?S9F B;A4>B@<FPES  < 
CBD45BF4FP E E4@O@ D4;AO@ B5BDG8B64A<9@ >B@C4A<= Cisco < D-Link. �4K4EFGR EFG89AF4@ 6 CDBJ9EE9 
B5GK9A<S A9 I64F49F CD4>F<K9E><I A46O>B6 < 5B?99 89F4?PAB7B <;GK9A<S 6B;@B:ABEF9= B5BDG8B64A<S. 
�?S D9L9A<S 84AAB= CDB5?9@O 6 'D&�%� %<5�'&� A4 >4H98D9 �&< % 5O? EB;84A EB5EF69AAO= 
F9IABCB?<7BA, 7?46AB= ;484K9= >BFBDB7B S6?S9FES B59EC9K9A<9 EFG89AFB6 6B;@B:ABEFPR A45D4FPES BCOF4 
D45BFO E B5BDG8B64A<9@. 

�B?<K9EF6B 6<8B6 G7DB;, E >BFBDO@< @B:9F EFB?>AGFPES >BDCBD4F<6A4S E9FP, B7DB@A4. !4K<A4S E 
4F4> F<C4 «D4ECD989?9AAO= BF>4; 6 B5E?G:<64A<<» (DDoS), >BFBDO9 ECBEB5AO A4DGL<FP 
HGA>J<BA<DB64A<9 E9F< C9D984K< 84AAOI, ?<5B :9 6B6E9 CD<BEF4AB6<FP 99 D45BFG, < ;4>4AK<64S 4F4>B= 
«+9?B69> @9:8G» (MITM), CD< CB@BM< >BFBDB= ;?BG@OL?9AA<>, CDBE@4FD<64S EB89D:<@B9 C4>9FB6 
84AAOI, @B:9F B6?489FP J9AAB= >BAH<89AJ<4?PAB= <AHBD@4J<9=. %CBEB5O ;4M<FO <AHBD@4J<<, F4> :9 
>4> < ECBEB5O 99 8B5OK<, CBEFBSAAB @9ASRFES, < GA<69DE4?PAO@ D9L9A<9@ CDB5?9@O B59EC9K9A<S 
59;BC4EABEF< >BDCBD4F<6AOI E9F9= 5G89F EB;84A<9 @AB7BGDB6A96B7B @9I4A<;@4 ;4M<FO.  

�?RK96O@ H4>FBDB@ ;4M<FO E9F< S6?S9FES >BAH<7GD4J<S @9:E9F96B7B Q>D4A4 Cisco ASA 5505 [1], 

>BFBDO= S6?S9FES C9D6O@ DG59:B@ B5BDBAO, BA < 5G89F CDB6B8<FP C9D6<KAGR H<?PFD4J<R C4>9FB6, 
CDBIB8SM<I 6 <AFD4A9F-E9FP. �EFDB9AA4S E<EF9@4 B5A4DG:9A<S < CD98BF6D4M9A<S 6FBD:9A<= (IDS, IPS) 

Q>D4A4, CB;6B?<F B59;BC4E<FP E9FP BF C9D6BA4K4?PAOI D4;698O64F9?PAOI 89=EF6<= I4>9DB6, CBCOFB> 
6;?B@4 < A9E4A>J<BA<DB64AAB7B 8BEFGC4. &4>:9 84AAB9 B5BDG8B64A<9 ;4 EK9F 6EFDB9AAB7B 4AF<6<DGE4 
5G89F BEGM9EF6?SFP <AEC9>J<R FD4H<>4 A4 CD98@9F A4?<K<S 6D98BABEAOI CDB7D4@@, < 5?B><DB64FP 97B 
C9D984KG. 

� D9;G?PF4F9 >BAH<7GD<DB64A<S GEFDB=EF6, A4 @9:E9F96OI Q>D4A4I 6E9I K9FOD9I H<?<4?B6 @9:8G 
EB5B= 5O?< EB;84AO 6<DFG4?PAO9 CD<64FAO9 E9F< (VPN), D45BF4RM<9 CD< CB@BM< EF9>4 CDBFB>B?B6 
IPsec. �?S 59;BC4EAB7B G84?9AAB7B >BAH<7GD<DB64A<S GEFDB=EF64 5O?B A4EFDB9AB EB98<A9A<9 CB 
CDBFB>B?G SSH, 5O? 6>?RK9A E9D6<E AAA, < A4EFDB9A4 ;4M<F4 BF 4F4> @9FB8B@ CB85BD4 84AAOI. #D< 
CB@BM< EC<E>B6 8BEFGC4 5O? B7D4A<K9A 8BEFGC > A9<ECB?P;G9@O@ E9D6<E4@, 4 F4>:9 
89@<?<F4D<;B64AAB= ;BA9 ;4CD9M9A4 D45BF4 E ?R5O@< A9<ECB?P;G9@O@< CBDF4@< TCP/UDP. �DB@9 FB7B, 
A4EFDB9A4 @4DLDGF<;4J<S < ?B7<DB64A<9 EB5OF<=. 

#B@<@B 6OL9E>4;4AAB7B, ;4M<F4 5G89F F4> :9 D94?<;B64A4 A4 >4A4?PAB@ GDB6A9 @B89?< OSI, 

CD98EF46?SS EB5B= <ECB?P;B64A<9 J9?B7B DS84 ;4M<FAOI HGA>J<= A4 >B@@GF4FBD4I. #B@<@B FB7B, KFB 
E9FP 5G89F D4;89?9A4 A4 A9E>B?P>B 6<DFG4?PAOI ?B>4?PAOI E9F9= (VLAN), 8?S B59EC9K9A<S 
8BCB?A<F9?PAB= 59;BC4EABEF< CD<@9ASRFES F9IAB?B7<< Port Security, BPDU Guard < FastPort. �E9 
A9<ECB?P;G9@O9 CBDFO 5O?< CD<AG8<F9?PAB BF>?RK9AO. 

� D9;G?PF4F9 6E9I CDB6989AAOI @9DBCD<SF<= CB B59EC9K9A<R 59;BC4EABEF< < ;4M<FO 
<AHBD@4J<<, E9FP B5?4849F A9B5IB8<@B= D9;<EF9AFABEFPR > L<DB>B@G EC9>FDG G7DB;, F4><I >4> DDoS-

4F4><, Brute-force < 8DG7<I. �4AAO= CD<@9D E9F< CB;6B?<F EFG89AF4@ B;A4>B@<FPES E BEAB6AO@< 
A9B5IB8<@O@< 4EC9>F4@< BD74A<;4J<< @AB7BGDB6A96B= ;4M<FO >BDCBD4F<6AOI E9F9= < B59EC9K<F <I 
CD4>F<K9E><@< A46O>4@< 8?S 84?PA9=L9= D45BFO 6 EH9D9 59;BC4EABEF< <AHB>B@@GA<>4J<BAAOI E9F9=. 

%C<EB> <EFBKA<>B6: 
1. NAG.RU  9:E9F96B= Q>D4A Cisco ASA 5505 [1?9>FDBAAO= D9EGDE] , $9:<@ 8BEFGC4: 

https://shop.nag.ru/catalog/15596.servisnye-shlyuzy/37474.mezhsetevye-ekrany/08902.asa5505-k8 (�4F4 
B5D4M9A<S 19.04.2023) 
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�9;5BDB8B6  .�., 7D.  %-115 
!4GKAO= DG>B6B8<F9?P: �D4EAOI %.2. 

 
�%%���"��!�� )�$��&�$�%&�� '%���&��3 !����) +�%&"& 

 
*9?PR 84AAB= D45BFO S6?S9FES <EE?98B64A<9 BEAB6AOI I4D4>F9D<EF<> GE<?<F9?S A<;>B= 

K4EFBFO �174'!14. 
'E<?<F9?P 3 QFB GEFDB=EF6B, ECBEB5AB9 GE<?<64FP Q?9>FD<K9E>GR @BMABEFP. #D<5BDO, 

GE<?<64RM<9 FB?P>B FB> <?< A4CDS:9A<9, > K<E?G GE<?<F9?9= A9 BFABESFES.  
"EAB6AO9 C4D4@9FDO GE<?<F9?9=: 6OIB8A4S @BMABEFP, K4EFBFAO= 8<4C4;BA, >BQHH<J<9AF 

74D@BA<K9E><I <E>4:9A<=. [1] � 84AAB= D45BF9 @O 6BECB?P;G9@ES B5BDG8B64A<9@ NI ELVIS II 

8?S <I <;@9D9A<S.  
�174'!14 3 @<>DBEI9@4 GE<?<F9?S, >BFBD4S A9 FD95G9F 5B?PLB= B56S;><.  

 
$<EGAB> 1. %I9@4 < ;4S6?9AAO9 I4D4>F9D<EF<>< GE<?<F9?S 

 

�?S 84AAB7B GE<?<F9?S 6OCB?A9AO <;@9D9A<S 4@C?<FG8AB-K4EFBFAOI < H4;BK4EFBFAOI 
I4D4>F9D<EF<> 6 8<4C4;BA9 10 �J 3 20 >�J. &4> :9 6OCB?A9AB <;@9D9A<9 >BQHH<J<9AF4 
A9?<A9=AOI <E>4:9A<= 6 EBBF69FEF6<< E @9FB8<>B= [2]. �;@9D9A<S CDB6989AO CD< IB?BEFB@ 
IB8G < A47DG;>B= 6 6<89 8<A4@<>4, F4> :9 <;@9D9A<S 6OCB?A9AO CD< 86GI D4;?<KAOI 
<EFBKA<>4I C<F4A<SI (<EFBKA<> ?45BD4FBDAB7B EF9A84 < A9;46<E<@O= <EFBKA<> BF 
<;@9D<F9?PAB7B EF9A84). 

�;@9D9A<9 CB>4;4?< DS8 A9EBBF69FEF6<< CB �+), ;A4K<F9?PAB9 6?<SA<9 A4 I4D4>F9D<EF<>G 
CB8>?RK9AAB= A47DG;><, ;46<E<@BEFP >BQHH<J<9AF4 A9?<A9=AOI <E>4:9A<= BF GDB6AS 
6IB8AB7B E<7A4?4 < ;46<E<@BEFP I4D4>F9D<EF<> BF 5?B>4 C<F4A<S. 

 

 
 

$<EGAB> 2. $9;G?PF4F <;@9D9A<9 �+) GE<?<F9?S 
 

%C<EB> <EFBKA<>B6: 
1. 2.%. ,<A4>B6, 2. . �B?B8S:AO= «&9BD<S C9D984K< E<7A4?B6 Q?9>FDBE6S;<» GK95A<> 

8?S F9IA<>G@B6 1989. 
2. �.�. "5B?BA<A, �.$. �G5><A4 «(BD@<DB64A<9 < C9D6<KA4S B5D45BF>4 4G8<BE<7A4?B6» 

'K95AB-@9FB8<K9E>B9 CBEB5<9 2019 
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�9?BAB7B6  ."., 7D. "�-915 
!4GKAO= DG>B6B8<F9?P: 2DK9A>B �.�. 

 

$��$��"&�� &�)!"�"��+�%�"� ��$&/ #" !�%&$"��� IP-&���("!�� � 
���"$�&"$�� 'D&�%� %<5�'&� 

 

IP-F9?9HBA<S - F9?9HBAA4S E6S;P CB CDBFB>B?G «IP». #B8 IP-F9?9HBA<9= CB8D4;G@9649FES 
A45BD >B@@GA<>4J<BAAOI CDBFB>B?B6, F9IAB?B7<= < @9FB8B6, B59EC9K<64RM<I FD48<J<BAAO9 8?S 
F9?9HBA<< A45BD AB@9D4, 8B;6BA < 86GEFBDBAA99 7B?BEB6B9 B5M9A<9, 4 F4>:9 6<89B-B5M9A<9 CB 
E9F< �AF9DA9F <?< ?R5O@ 8DG7<@ IP-E9FS@. 

*9?PR D45BFO S6?S9FES D4;D45BF>4 F9IAB?B7<K9E>B= >4DFO CB A4EFDB=>9 B5BDG8B64A<S 6 
?45BD4FBD<< 'D&�%� %<5�'&� 8?S CBE?98GRM97B 97B <ECB?P;B64A<S 6 B5GK9A<< EFG89AFB6 
BEAB64@ F9IAB?B7<= C9D984K< 84AAOI CBED98EF6B@ 6OCB?A9A<S ?45BD4FBDAOI <?< CD4>F<K9E><I 
D45BF 

�45BD4FBD<S 5G89F D94?<;B64A4 ;4 EK9F @G?PF<E9D6<EAB= C?4FHBD@O E6S;< 8?S E9F9= B5M97B 
CB?P;B64A<S, 8?S E9F9= EC9J<4?PAB= E6S;< < 5<;A9E-E9F9= - SI3000 cCS, 4 F4>:9 E <ECB?P;B64A<9@ 
#�, «Enterprise IP phone SIP-T22P» < «Gigaset DA310» F9?9HBAB6 CB8>?RK49@OI > >B@@GF4FBDG 
K9D9; 45BA9AFE><9 DB;9F><. �<8 D45BK97B @9EF4 CB>4;4A A4 D<EGA>9 1. 

 

 
$<EGAB> 1 3 �<8 D45BK97B @9EF4 

 

�4 EK9F D4;D45BF4AAB= F9IAB?B7<K9E>B= >4DFO 8?S A4EFDB=>< B5BDG8B64A<S @B:AB 
6OCB?ASFP B5GK9A<9 A9CBED98EF69AAB A4 B5BDG8B64A<<, 8?S CB?GK9A<S CD4>F<K9E><I A46O>B6. 
�4AAO= EF9A8 8?S B5GK9A<S 849F 6B;@B:ABEFP A4EFDB=>< B>BA9KAB7B B5BDG8B64A<S  A9E>B?P><I 
F<CB6: 

1) "5BDG8B64A<9 8?S 45BA9AFB6 &%"#. &D48<J<BAA4S E9FP CDB6B8AB= F9?9HBAAB= E6S;<, 6 
>BFBDB= <ECB?P;GRFES B5OKAO9 F9?9HBAAO9 4CC4D4FO, �&% E >B@@GF4J<9= >4A4?B6 < 
B5BDG8B64A<9 C9D984K< 84AAOI (A4CD<@9D, @B89@O), 4 6O;B6 BEGM9EF6?S9FES E <ECB?P;B64A<9@ 
DTMF E<7A4?<;4J<< <?< <@CG?PEAB7B A45BD4 AB@9D4. 

2) "5BDG8B64A<9 8?S 45BA9AFB6 ISDN. *<HDB64S E9FP E <AF97D4J<9= GE?G7 3 A45BD J<HDB6OI 
GE?G7, 8BEFGCAOI 8?S >BA9KAOI CB?P;B64F9?9=. #D98CB?4749F BJ<HDB6O64A<9 F9?9HBAAB= E9F< 
8?S FB7B, KFB5O D4;?<KA4S <AHBD@4J<S @B7?4 5OFP C9D984A4 >BA9KAB@G CB?P;B64F9?R CB 
<@9RM<@ES F9?9HBAAO@ CDB6B84@. 

3) "5BDG8B64A<9 8?S 45BA9AFB6 SIP. SIP-?<A<< CD98EF46?SRF EB5B= D4;AB6<8ABEFP IP-

F9?9HBA<<. � QFB@ E?GK49 7B?BEB6O9 84AAO9 >B8<DGRFES < C9D984RFES CB CDBFB>B?G E6S;< Session 
Initiation Protocol (EB>D4M9AAB SIP) 

 

%C<EB> <EFBKA<>B6: 
1. �A8D996 �.�. !4CD46?SRM<9 E<EF9@O Q?9>FDBE6S;<.- 6 2-F. &. 1. &9BD<S C9D984K< < 

6?<SA<S: GK95. CBEB5<9 8?S 6G;B6.-  .: �BDSK4S ?<A<S-&9?9>B@, 2010. 
2.  4IDB6E><= ".�. &9IAB?B7<< @G?PF<E9D6<EAOI E9F9= E6S;<. 'K95. #BEB5<9 8?S 6G;B6. 3 

#B8 B5M9= D984>J<9= �.�. �9DIB6B=, 2009 
 

 

https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
https://ru.wikipedia.org/wiki/IP
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BD%D0%BE%D0%BC%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B2%D1%8B%D0%B7%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%82%D0%B5%D1%80%D0%BD%D0%B5%D1%82


8 

 

�4E<?P96  .�., 7D. �&-025 
!4GKAO= DG>B6B8<F9?P: 2DK9A>B �.�. 

�%%���"��!�� � $��$��"&��  �&"�"� "#$�����!�3 
 �%&"#"�"��!�3 '%&$"�%&� � ��%#$"�"�!/) %�&3) %�3�� 

 

�EE?98B64A<9 < D4;D45BF>4 @9FB8B6 BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6 6 
59ECDB6B8AOI E9FSI E6S;< S6?S9FES 4>F<6AB= B5?4EFPR <EE?98B64A<=, >BFBD4S <@99F 5B?PLB9 
CD4>F<K9E>B9 ;A4K9A<9 8?S D4;?<KAOI CD<?B:9A<=, F4><I >4> A46<74J<S, @BA<FBD<A7, 
GCD46?9A<9 D9EGDE4@< < 59;BC4EABEFP. 

%GM9EF6G9F A9E>B?P>B @9FB8B6 BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6 6 59ECDB6B8AOI 
E9FSI E6S;<: 

1 $4;D45BF>4 AB6OI 4?7BD<F@B6 @4L<AAB7B B5GK9A<S, >BFBDO9 
@B7GF <ECB?P;B64FPES 8?S 4A4?<;4 E<7A4?B6 < BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6. 
2 �EE?98B64A<9 6B;@B:ABEF< <ECB?P;B64A<S 8BCB?A<F9?PAOI 84FK<>B6, F4><I >4> 

<A9DJ<BAAO9 84FK<><, 8?S CB6OL9A<S FBKABEF< BCD989?9A<S @9EFBCB?B:9A<S. 
3 �EE?98B64A<9 6B;@B:ABEF< CD<@9A9A<S AB6OI F9IAB?B7<= 59ECDB6B8AB= E6S;<, F4><I 

>4> 5G, 8?S BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6. 
4  $4;D45BF>4 @9FB8B6 B5A4DG:9A<S < GEFD4A9A<S CB@9I 6 E<7A4?4I, >BFBDO9 @B7GF 

CB6?<SFP A4 FBKABEFP BCD989?9A<S @9EFBCB?B:9A<S. 
&4><@ B5D4;B@ 64:AO@ 4EC9>FB@ D4;D45BF>< @9FB8B6 BCD989?9A<S @9EFBCB?B:9A<S 

GEFDB=EF6 6 59ECDB6B8AOI E9FSI E6S;< S6?S9FES <I @4ELF45<DG9@BEFP < CD<@9A<@BEFP 6 
D4;?<KAOI GE?B6<SI < ED984I. !9>BFBDO9 @9FB8O @B7GF 5OFP QHH9>F<6AO FB?P>B 6 
B7D4A<K9AAOI GE?B6<SI, A4CD<@9D, 6AGFD< ;84A<= <?< 6 7BDB8E>B= ED989, < A9 @B7GF 5OFP 
CD<@9A9AO 6 8DG7<I E<FG4J<SI. 

$4EE@BFD<@ A9E>B?P>B <; A<I: 
-  9FB8 FD<?4F9D4J<<, >BFBDO= BEAB64A A4 <;@9D9A<< 6D9@9A< ;489D:>< (delay time) 

E<7A4?4 @9:8G GEFDB=EF6B@ < A9E>B?P><@< <;69EFAO@< FBK>4@< 8BEFGC4 (access points), 
D4ECB?B:9AAO@< 6B>DG7 GEFDB=EF64. 1F4 F9IA<>4 @B:9F 5OFP <ECB?P;B64A4 6 E<EF9@4I Wi-Fi < 
Bluetooth. 

-  9FB8 4A4?<;4 E<7A4?4 6 D48<B8<4C4;BA9 (Radio Frequency Fingerprinting), >BFBDO= 
BEAB64A A4 E5BD9 < 4A4?<;9 GA<>4?PAOI I4D4>F9D<EF<> E<7A4?4 BF GEFDB=EF64, F4><I >4> 
GDB69AP E<7A4?4 < K4EFBFA4S I4D4>F9D<EF<>4. 1F4 F9IA<>4 @B:9F 5OFP <ECB?P;B64A4 6 E<EF9@4I 
GSM, CDMA < LTE. 

-  9FB8O, BEAB64AAO9 A4 <ECB?P;B64A<< ECGFA<>B6OI E<EF9@ GPS < ��"!�%%, >BFBDO9 
@B7GF 5OFP <AF97D<DB64AO 6 59ECDB6B8AO9 E9F< E6S;<. 

�4:AB BF@9F<FP, KFB CD< D4;D45BF>9 < CD<@9A9A<< @9FB8B6 BCD989?9A<S @9EFBCB?B:9A<S 
G A9B5IB8<@B GK<FO64FP A9 FB?P>B F9IA<K9E><9 4EC9>FO, AB < EBJ<4?PAO9 < QF<K9E><9 4EC9>FO. 
!4CD<@9D, A9B5IB8<@B B59EC9K<64FP ;4M<FG ?<KAB= :<;A< ?R89= < GK<FO64FP <I CD46B A4 
>BAH<89AJ<4?PABEFP, 4 F4>:9 CD98BF6D4M4FP 6B;@B:ABEFP ;?BGCBFD95?9A<= E <ECB?P;B64A<9@ 
QF<I 84AAOI. 

%D46A<6 D4EE@BFD9AAO9 @9FB8O @B:AB E>4;4FP KFB, <EE?98B64A<9 < D4;D45BF>< 
BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6 6 59ECDB6B8AOI E9FSI E6S;< S6?S9FES 4>FG4?PAB= < 
C9DEC9>F<6AB= B5?4EFPR, >BFBD4S @B:9F CD<A9EF< ;A4K<F9?PAGR CB?P;G 8?S B5M9EF64. 

 

%C<EB> <EFBKA<>B6: 
1 [1?9>FDBAAO= D9EGDE] https://cyberleninka.ru/article/n/metody-pozitsionirovaniya-v-setyah-

wi-fi (�4F4 B5D4M9A<S 03.04.23) 
2 [1?9>FDBAAO= D9EGDE] : https://www.dissercat.com/content/issledovanie-i-razrabotka-

metodov-povysheniya-tochnosti-opredeleniya-mestopolozheniya-obekto (�4F4 B5D4M9A<S 03.04.23) 
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�9?<:4A<A 1."., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

"$��!���*�3 '+��!"�" CALL-*�!&$� !� ���� &�)!"#"���"!� 'D&�%� 
%<5�'&� 

*9?PR 84AAB= D45BFO S6?S9FES 4A4?<; CDB89?4AAB= D45BFO CB <AF97D4J<< 6 GK95AO= 
CDBJ9EE ?45BD4FBDAOI ;484A<= CB A4EFDB=>9 call-J9AFD4.   

Call-J9AFD 3 QFB EFDG>FGD<DB64AAB9 CB8D4;89?9A<9 6AGFD< CD98CD<SF<S <?< 
EC9J<4?<;<DB64AA4S BD74A<;4J<S. Call-J9AFDO CD98A4;A4K9AO 8?S BD74A<;4J<< < B59EC9K9A<S 
E6S;< @9:8G >?<9AF4@< < >B@C4A<9=. "A< 6OCB?ASRF HGA>J<< B5D45BF>< ;6BA>B6, BF69FB6 A4 
6BCDBEO >?<9AFB6, CDB84:< FB64DB6 < GE?G7, D9L9A<S CDB5?9@AOI E<FG4J<=, @4D>9F<A7B6OI 
<EE?98B64A<= < F.8. &4>:9 call-J9AFDO @B7GF BEGM9EF6?SFP @BA<FBD<A7 >4K9EF64 B5E?G:<64A<S 
>?<9AFB6 < E5BD EF4F<EF<K9E><I 84AAOI. �DB@9 FB7B, BA< B59EC9K<64RF D4EL<D9A<9 4G8<FBD<< 
>B@C4A<< < CB6OL9A<9 ?BS?PABEF< >?<9AFB6. 

Call-J9AFDO 6BEFD95B64AO CB A9E>B?P><@ CD<K<A4@. �B-C9D6OI, BA< CB;6B?SRF 
BD74A<;B64FP >4K9EF69AAO= E9D6<E 8?S >?<9AFB6 >B@C4A<<. �B-6FBDOI, call-J9AFDO CB;6B?SRF 
>B@C4A<< BC9D4F<6AB D9L4FP CDB5?9@O < 6BCDBEO >?<9AFB6. &4> :9 B8A<@ <; <I CD9<@GM9EF6 
S6?S9FES @4?O9 <A69EF<J<BAAO9 ;4FD4FO, 698P call-J9AFD 3 QFB CDB7D4@@AB9 D9L9A<9, 
D45BF4RM<9 CB69DI >BDCBD4F<6AB= IP-F9?9HBA<<, 8?S D94?<;4J<< >BFBDB7B 8BEF4FBKAB B8AB7B 
EC9J<4?<EF4. �4AAO@ EC9J<4?<EFB@ S6?S9FES E<EF9@AO= 48@<A<EFD4FBD, CBQFB@G 64:AB KFB5O 
EFG89AFO, B5GK4RM<9ES A4 84AAGR EC9J<4?PABEFP, CD<B5D9?< 6 CDBJ9EE9 B5GK9A<S 
A9B5IB8<@O9 ;A4A<S < A46O><. 

� D45BF9 CB A4EFDB=>9 call-J9AFD4, A4 54;9 F9IABCB?<7BA4, EFG89AF4@< <ECB?P;G9FES 
E?98GRM<9 B5BDG8B64A<9:  
 - IP-F9?9HBAO, CD98EF46?9AAO9 6 4CC4D4FAB@ 6<89; 
 - IP-F9?9HBAO, CD98EF46?9AAO9 6 CDB7D4@@AB@ 6<89 (Softphone[1]) < GEF4AB6?9AAO9 A4 
1�  E CB8>?RK9AAB= > A9@G GEFDB=EF64@< 66B84 < 6O6B84 4G8<B <AHBD@4J<<;  
 - 1�  E GEF4AB6?9AAB= A4 A9@ 6<DFG4?PAB= �&% - FreePBX.  

 - 1�  8?S 48@<A<EFD<DB64A<S call-J9AFD4 K9D9; 695-<AF9DH9=E.  
- �B@@GF4FBD 3 8?S EB;84A<S ?B>4?PAB= E9F<, C9D984K< 84AAOI @9:8G GEFDB=EF64@< 

GK95AB7B call-J9AFD4. 
$45BF4 EFG89AF4 ;4>?RK49FES 6 ;4CGE>9 E9D69D4, CB8>?RK9A<R E9D69D4 > web-

<AF9DH9=EG, 8B546?9A<< SIP AB@9DB6, A4EFDB=>9 4CC4D4FAOI < CDB7D4@@AOI F9?9HBAB6, 
A4EFDB=>9 HGA>J<= call-J9AFD4: EB;84A<9 @AB7BHGA>J<BA4?PAB7B 7B?BEB6B7B @9AR, 7DGCCO 
6O;B6B6, 479AFB6 3 BC9D4FBDB6 call-J9AFD4, BD74A<;4J<< >BAH9D9AJE6S;<, GEF4AB6>9 @9?B8<< A4 
G89D:4A<S. 

�?S BEGM9EF6?9A<S 84AAOI A4EFDB9> 8?S EFG89AFB6 EB;84AO @9FB8<K9E><9 G>4;4A<S, 
E?98GS >BFBDO@ EFG89AF E CBA<@4A<9@ E@B:9F 6OCB?A<FP CBEF46?9AAO9 ;484K<. #DBJ9EE 
D45BFO BHBD@?9A 6 6<89 ?45BD4FBDAB= D45BFO, CB D9;G?PF4F4@ >BFBDB= EFG89AF A4C<L9F BFK9F 
E C9D9KA9@ 6OCB?A9AAOI 89=EF6<= < EBBF69FEF6GRM<@ 6O6B8B@ CB CDB89?4AAB= D45BF9. 

�?S CD9CB8464F9?9= EBEF46?9A4 <AEFDG>J<S, CD98A4;A4K9AA4S A4 E?GK4= 6OIB84 E9D69D4 <; 
EFDBS <?< A9B5IB8<@BEF< C9D9A9EF< 97B A4 8DG7B= ABE<F9?P <AHBD@4J<<. � <AEFDG>J<< 
CB8DB5AB BC<E4A CDBJ9EE EB;84A<S E9D69D4 EB 6E9@< QF4C4@<, A4EFDB=>4@< < 
EBBF69FEF6GRM<@< CBSEA9A<S@<.  

+9@ @AB7B7D4AA9= < B5L<DA9= BCOF EC9J<4?<EF4, F9@ 6OL9 97B ECDBE, BEB59AAB QFB 
>4E49FES B5?4EF< EB6D9@9AAOI F9IAB?B7<=. �OCB?ASS 84AAGR ?45BD4FBDAGR D45BFG, EFG89AO, 
CD<B5D9F4RF A9B5IB8<@O9 A46O>< 8?S 48@<A<EFD<DB64A<S call-J9AFD4 A4 CD98CD<SF<SI, 
CB87BFB6>< B5BDG8B64A<S 8?S 97B EB;84A<S < A4EFDB=>< B>BA9KAOI GEFDB=EF6 IP-F9?9HBA<<, 
KFB CB6OE<F <I 6BEFD95B64AABEFP >4> EC9J<4?<EFB6. 

%C<EB> <EFBKA<>B6: 
1. �4E>4>B6 �.�., #DB?9F4DE><= �.�.,  9?PA<>B6 %.�., (98BFB6 $.�. IP-F9?9HBA<S 6 

>B@CPRF9DAOI E9FSI [1?9>FDBAAO= D9EGDE] *<HDB64S 5<5?<BF9>4 IPRsmart (IRPsmart ONE) 
$9:<@ 8BEFGC4: https://www.iprbookshop.ru/89409.html (�4F4 B5D4M9A<S 18.04.2023) 

https://www.iprbookshop.ru/89409.html
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�<AB>GDB64 �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

%$��!�&��0!/� �!����  �&"�"� $������*�� %�$��$� IP-

&���(!�� !� ��(��$� �&< % � 'D&�%� %<5�'&� 

 

"D74A<;4J<S IP-F9?9HBA<< S6?S9FES 6BEFD95B64AAB= GE?G7B= ED98< CD98CD<SF<= < 
BD74A<;4J<= D4;?<KAOI EH9D 89SF9?PABEF<, CBQFB@G, >4> < @AB7<9 GE?G7<, C4>9FA4S F9?9HBA<S 
<@99F D4;?<KAO9 ECBEB5O D94?<;4J<< < F9IAB?B7<K9E><9 D9L9A<S, ;46<ESM<9 BF FD95B64A<= 
CD98CD<SF<S.  

 *9?P D45BFO: D4EE@BFD9FP @9FB8O D94?<;4J<< IP-F9?9HBA<< < 6O5D4FP A4<5B?99 
CB8IB8SM<= 8?S >4H98DO �&< % 6 'D&�%� %<5�'&�. 

�?RK96O@ Q?9@9AFB@, BF >BFBDB7B 5G89F ;46<E9FP BD74A<;4J<S E9F< 6 J9?B@, S6?S9FES 
E9D69D F9?9HBA<<, >BFBDO= @B:AB D94?<;B64FP 86G@S ECBEB54@<. 

1) (<;<K9E><= E9D69D. �4AAO= ECBEB5 D94?<;4J<< CB8D4;G@9649F, KFB E9D69DB@ 
F9?9HBA<< S6?S9FES H<;<K9E>B9 E9F96B9 GEFDB=EF6B, 6OCB?ASRM99 A4 EB5EF69AAB= 4CC4D4FAB= 
C?4FHBD@9 HGA>J<< E9D69D4 IP-F9?9HBA<<. �4> CD46<?B, DB?P F4><I GEFDB=EF6 6OCB?ASRF 
@4DLDGF<;4FBDO E <AF97D<DB64AAO@< E9D6<E4@<, FD4A>B6O9 L?R;O <?< 45BA9AFE><9 L?R;O 
EB 6EFDB9AAO@ Wi-Fi DBGF9DB@. �4AAO= @9FB8 BD74A<;4J<< E9F< 6O5<D49FES, 9E?< >B@C4A<< 
AG:A4 A9 FB?P>B K<EF4S IP-F9?9HBA<S. !4CD<@9D, G >B@C4A<< 9EFP E9FP FD48<J<BAAB= 
F9?9HBA<< < :9?4A<9 D4EL<D<FP 6B;@B:ABEF< F9?9HBAAB7B E9D6<E4, 8B546<6 IP-F9?9HBA<R, AB 
CD< QFB@ EBID4A<FP CB8>?RK9A<9 > 7BDB8E>B= �&%. �?S 8BEF<:9A<S 84AAB= J9?< CB8IB8<F 
FD4A>B6O= L?R;, F4> >4> > A9@G @B:AB CB8>?RK<FP FD48<J<BAAGR �&% < @4DLDGF<;<DB64FP 
;6BA>< E CB@BMPR E9D69D4 IP-F9?9HBA<< A4 E4@B@ L?R;9. 

 !9E@BFDS A4 GA<69DE4?PAO9 D9L9A<S 84AAB7B F<C4 B5BDG8B64A<S, <I E?B:AB A4;64FP 
7<5><@<. �B?PL<AEF6B GEFDB=EF6 D45BF4RF A4 EB5EF69AAB= CDB7D4@@AB= C?4FHBD@9, KFB 
GE?B:AS9F A4EFDB=>G B5BDG8B64A<S. !9E@BFDS A4 5B?PLB= B5N9@ 6B;@B:AOI 45BA9AFB6 
(B5OKAB B>B?B 2000) @4ELF45<DB64A<9 E9F< BEGM9EF6?S9FES CGF9@ ;4@9AO B5BDG8B64A<S, 
8B546?9A<9@ EC9J<4?PAOI @4F9D<AE><I C?4F <?< C9D9IB8B@ A4 6<DFG4?PAGR F9?9HBA<R. 
 AB7<9 GEFDB=EF64 A9EB6@9EF<@O <?< CBKF< A9EB6@9EF<@O E B5BDG8B64A<9@ EFBDBAA<I 
CDB<;6B8<F9?9=, CBQFB@G 6O5<D4S 84AAO= 6<8 E9D69D4 >B@C4A<S 5G89F 6OAG:89A4 >GC<FP G 
CDB<;6B8<F9?S >B@C?9>EAB9 7BFB6B9 D9L9A<9, >BFBDB9 5G89F BF?<KAB D45BF4FP, <@9FP 74D4AF<R, 
?<J9A;<R CDB7D4@@AB7B B59EC9K9A<S < E9D6<EAGR CB889D:>G, AB CBA9E9F 5B?PL<9 
@4F9D<4?PAO9 D4EIB8O. 

2) �<DFG4?PAO= E9D69D (>B@CPRF9DA4S F9?9HBA<S). #B8 84AAO@ D9L9A<9@ 
CB8D4;G@9649FES GEF4AB6>4 CDB7D4@@AB7B B59EC9K9A<S F9?9HBAAB= EF4AJ<< A4 4CC4D4FAGR 
C?4FHBD@G 1� . %9D69DB@ @B:9F S6?SFPES >4> B5OKAO= >B@CPRF9D, F4> < EFB9KAO= E9D69D 
A9B5IB8<@B7B GDB6AS @BMABEF<, 6 ;46<E<@BEF< BF D4;@9DB6 < FD95B64A<= BD74A<;4J<<. 
!9E@BFDS A4 FB, KFB E9D69DB6 >B@CPRF9DAB= F9?9HBA<< 9EFP A9E>B?P>B, E4@O@ CBCG?SDAO@ 
S6?S9FES E9D69DAB9 B59EC9K9A<9 E BF>DOFO@ <EIB8AO@ >B8B@ 4 Asterisk. %4@ CB E959 Asterisk 
CD98EF46?S9F EB5B= CDB7D4@@G, <@9RMGR FB?P>B >B@4A8AGR EFDB>G < ECBEB5AGR ?<LP 
@4DLDGF<;<DB64FP 4G8<BCBFB><. �?S CB?ABJ9AAB= F9?9HBA<< A4 E9D69D GEF4A46?<649FES 
7D4H<K9E><= <AF9DH9=E, >BFBDO= A9 FB?P>B GCDBM49F GCD46?9A<9 E9D69DB@, AB < ;4849F 
8BCB?A<F9?PAO9 HGA>J<<, A4CD<@9D, 7B?BEB64S CBKF4, <AF9D4>F<6AB9 7B?BEB6B9 @9AR, 7DGCCO 
6O;B64 < 8DG7<9. 

�4AAB9 D9L9A<9 S6?S9FES 5B?99 7<5><@ ;4 EK9F @B8G?PABEF< CDB7D4@@AB7B B59EC9K9A<S 
Asterisk < 6B;@B:ABEF< G69?<K<64FP >B?<K9EF6B 45BA9AFB6, CB6OL4S @BMABEFP E9D69D4 CGF9@ 
@B89DA<;4J<< (A4CD<@9D, G69?<K9A<9 B5N9@4 BC9D4F<6AB= C4@SF<), >B784 QFB A9B5IB8<@B. �;-
;4 FB7B, KFB 84AAO= E9D69D S6?S9FES 6 89=EF6<F9?PABEF< >B@CPRF9DB@, > A9@G A96B;@B:AB 
A4CDS@GR CB8>?RK<FP FD48<J<BAAGR F9?9HBA<R < CBA48B5<FES 8B>GC4FP VoIP-L?R;. 

!4 >4H98D9 �&< % A9B5IB8<@B BD74A<;B64FP E9FP IP-F9?9HBA<< 8?S 89ESF< 
CB?P;B64F9?9=. �AF97D4J<S E E9FPR FD48<J<BAAB= F9?9HBA<< A9 CD98GE@4FD<649FES. �EIB8S <; 
84AAOI B5EFBSF9?PEF6, 5B?99 CB8IB8SM<@ 64D<4AFB@ S6?S9FES EB;84A<9 6<DFG4?PAB7B E9D69D4 
IP-F9?9HBA<<. � >4K9EF69 4CC4D4FAB= C?4FHBD@O CB8B=89F B5OKAO= >B@CPRF9D. 
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�G8>B6 �.�., 7D. �&-915 
!4GKAO= DG>B6B8<F9?P: "6K<AA<>B6 �.�. 

 
$��$��"&�� ��&��&"$� 1���&$" ��!�&!"�" ���'+�!�3 !� ARDUINO 

UNO 

*9?PR 84AAB= D45BFO S6?S9FES CBEF4AB6>4 ;484K< 8?S D4;D45BF>< 89F9>FBD4 
Q?9>FDB@47A<FAB7B CB?S. 

1?9>FDB@47A<FAB9 <;?GK9A<9 S6?S9FES B8A<@ <; A4<5B?99 D4ECDBEFD4A9AAOI <EFBKA<>B6 
;47DS;A9A<S B>DG:4RM9= ED98O 6 EB6D9@9AAB@ @<D9. 

1?9>FDB@47A<FAB9 <;?GK9A<9 79A9D<DG9FES @AB7<@< <EFBKA<>4@<, A4K<A4S BF EB?A9KAB7B 
E69F4 < ;4>4AK<64S Q?9>FDBAAO@< GEFDB=EF64@< 6 A4L9@ B>DG:9A<<. �B?7BEDBKAO9 
CBE?98EF6<S 6B;89=EF6<S A4 1 # A4 BD74A<;@ K9?B69>4 8B >BAJ4 A9 <;GK9AO, AB EGM9EF6GRF 
A4GKAO9 <EE?98B64A<S, >BFBDO9 E6<89F9?PEF6GRF B CBF9AJ<4?PAB BC4EAOI CBE?98EF6<SI, 
6>?RK4S ;45B?964A<S D4;?<KAOI BD74AB6 < E<EF9@ K9?B69>4. #BQFB@G, A9B5IB8<@B B5D4F<FP 
6A<@4A<9 A4 6D98, >BFBDO= B>DG:4RM99 A4E 1 # @B:9F CD<K<A<FP, < CD<ASFP @9DO 8?S 
;4M<FO E6B97B ;8BDB6PS < B>DG:4RM9= ED98O. 

�;?GK9A<9 Q?9>FDB@47A<FAOI CB?9= (1 #) D97G?<DG9FES DS8B@ ABD@4F<6AOI 8B>G@9AFB6 
6 $BEE<<. "8<A <; F4><I 8B>G@9AFB6 - QFB %4A#<! 2.2.4/2.1.8.562-96 "�<7<9A<K9E><9 
FD95B64A<S > Q?9>FDB@47A<FAO@ CB?S@ < D48<4J<< 6OEB>BK4EFBFAB7B 8<4C4;BA4", >BFBDO= 
GEF4A46?<649F E?98GRM<9 ABD@O: �?S A4E9?9A<S, A4IB8SM97BES 6 CB@9M9A<SI, 8BCGEF<@O= 
GDB69AP C?BFABEF< CBFB>4 QA9D7<< Q?9>FDB@47A<FAB7B <;?GK9A<S 6 8<4C4;BA9 K4EFBF BF 0 8B 300 
�J A9 8B?:9A CD96OL4FP 10 @>�F/E@² . �?S A4E9?9A<S, A4IB8SM97BES 6 CB@9M9A<SI, 
8BCGEF<@O= GDB69AP C?BFABEF< CBFB>4 QA9D7<< Q?9>FDB@47A<FAB7B <;?GK9A<S 6 8<4C4;BA9 
K4EFBF BF 300 �J 8B 300 >�J A9 8B?:9A CD96OL4FP 10 �F/@². �?S A4E9?9A<S, A4IB8SM97BES 6 
CB@9M9A<SI, 8BCGEF<@O= GDB69AP C?BFABEF< CBFB>4 QA9D7<< Q?9>FDB@47A<FAB7B <;?GK9A<S 6 
8<4C4;BA9 K4EFBF BF 0,3 8B 10 ��J A9 8B?:9A CD96OL4FP 10 @>�F/E@².  

&4><@ B5D4;B@, 64:AB BFE?9:<64FP GDB69AP 1 # 6 B>DG:4RM9@ A4E @9EF9 < 8?S QFB7B  
@B7?B 5O CB8B=F< GEFDB=EF6B "5A4DG:9A<S 1 # A4 C?4FHBD@9 Arduino. 

Arduino S6?S9FES 4CC4D4FAB= 6OK<E?<F9?PAB= C?4FHBD@B=, EBEFBSM9= <; C?4FO 66B84-
6O6B84 < ED98O D4;D45BF>< A4 S;O>9 Processing/Wiring. 1F4 C?4F4 @B:9F 5OFP <ECB?P;B64A4 >4> 
8?S EB;84A<S 46FBAB@AOI <AF9D4>F<6AOI B5N9>FB6, F4> < 8?S <AF97D4J<< E CDB7D4@@AO@ 
B59EC9K9A<9@, D45BF4RM<@ A4 >B@CPRF9D9. 

Arduino @B:9F EK<FO64FP 6IB8AO9 84AAO9, F4><9 >4> E69F A4 84FK<>9, A4:4F<9 >ABC>< <?< 
EBB5M9A<9 6 Twitter, < CD9B5D4;B6O64FP <I 6 6OIB8AO9 84AAO9, F4><9 >4> 4>F<64J<S 86<74F9?S, 
6>?RK9A<9 E69FB8<B84 <?< CG5?<>4J<S K97B-?<5B 6 �AF9DA9F9. �O @B:9F9 CDB7D4@@<DB64FP 
C?4FG, G>4;46 A45BD <AEFDG>J<= @<>DB>BAFDB??9DG A4 C?4F9, <ECB?P;GS S;O> CDB7D4@@<DB64A<S 
Arduino < CDB7D4@@AB9 B59EC9K9A<9 Arduino (IDE), BEAB64AAB9 A4 B5D45BF>9. 

�?47B84DS CDBEFB@G < 8BEFGCAB@G CB?P;B64F9?PE>B@G <AF9DH9=EG, Arduino <ECB?P;B64?ES 
6 FOESK9 D4;?<KAOI CDB9>FB6 < CD<?B:9A<=. #DB7D4@@AB9 B59EC9K9A<9 Arduino CDBEFB9 6 
<ECB?P;B64A<< 8?S A4K<A4RM<I, AB 8BEF4FBKAB 7<5>B9 8?S CDB86<AGFOI CB?P;B64F9?9=. "AB 
EB6@9EF<@B E Mac, Windows < Linux. 

�?S GEFDB=EF64 A9B5IB8<@4 6IB8A4S J9CP 8?S B5A4DG:9A<S <;?GK9A<S, >BFBD4S 5G89F 
C9D98464FP 84AAO9 A4 C?4FG Arduino, 789 G:9  5G89F CDB<EIB8<FP B5D45BF>4 ;A4K9A<= E CB@BMPR 
>B84. #BE?9 B5D45BF><, C?4F4 6O6989F ;4@9D9AAO= GDB69AP, A4CD<@9D, E CB@BMPR E69FB8<B8B6, 
>BFBDO9 5G8GF ;47BD4FPES CBE?98B64F9?PAB 8?S >4:8B7B GDB6AS <;?GK9A<S. 

&4><@ B5D4;B@, GEFDB=EF6B B5A4DG:9A<S 1 # @B:9F 5OFP CB?9;AO@ 8?S DS84 ;484K, 
6>?RK4S ;4M<FG BF 6OEB><I GDB6A9= 1 # CB?9= ?R89= < >BAFDB?P 6EC?9E>B6 1 # 8?S ;4M<FO 
GEFDB=EF6. 

%C<EB> <EFBKA<>B6: 
1. 1?9>FDB@47A<FAO9 CB?S < K9?B69>: D<E>< < 59;BC4EABEFP - �<DE4AB6 �."., �4?<A<A �.!. 

(2014)  

2. Arduino < Raspberry Pi. #DB9>FO 8?S A4K<A4RM<I. - 1>E@B, 2017. �4C<FBAB6 �. Arduino < 
Raspberry Pi.  
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�4?<A<A4 �.�., 7D. �&-915 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 
!�%&$"��� '%�'� '+��!"� �"$#"$�&��!"� &���("!!"� %�&� 'D&�%� 

%<5�'&� %" % �,�!!/ � &�)!"�"��3 � 

 

!9846AB E9F< E >B@@GF4J<9= >4A4?B6 (F9?9HBAAO9 E9F<) < E9F< E >B@@GF4J<9= C4>9FB6 (IP-E9F< 
C9D984K< 84AAOI) <ECB?P;B64?<EP CB-D4;AB@G < 5O?< CD4>F<K9E>< A9E6S;4AAO@< 8DG7 E 8DG7B@. 
&9?9HBAAO9 E9F< <ECB?P;B64?<EP 8?S C9D984K< 7B?BEB6B= <AHBD@4J<<, 4 IP-E9F< - 8?S C9D984K< 84AAOI. 
"8A4>B CBS6?9A<9 IP-F9?9HBA<< EF4?B 64:AO@ QF4CB@ 6 D4;6<F<< F9?9>B@@GA<>4J<= < �AF9DA9F4, F4> 
>4> F9C9DP 7B?BEB6O9 84AAO9 @B:AB C9D98464FP K9D9; �AF9DA9F, KFB ;A4K<F9?PAB EA<:49F ;4FD4FO A4 
@9:8G7BDB8AO9 < @9:8GA4DB8AO9 ;6BA><. IP-F9?9HBA<S CB;6B?<?4 B5M4FPES A9 FB?P>B CB?P;B64F9?S@ 
�AF9DA9F4, AB < B5N98<A<?4 F9?9HBAAO9 E9F< < E9F< C9D984K< 84AAOI E CB@BMPR L?R;B6.  

*9?PR 84AAB= EF4FP< S6?S9FES BEGM9EF6?9A<9 EBCDS:9A<S F9?9HBAAOI E9F9=, BD74A<;B64AAOI CB 
D4;AO@ F9IAB?B7<S@, 4 <@9AAB IP-F9?9HBA<< < FD48<J<BAAB= F9?9HBA<<, F4>:9 A4EFDB=>4 
8BCB?A<F9?PAOI GE?G7 6 BD74A<;B64AAB= >BDCBD4F<6AB= E9F< A4 54;9 F9IABCB?<7BA4 'D&�%�. 

+FB5O B5N98<A<FP D4;AO9 6<8O E9F9=, A9B5IB8<@B, KFB5O E9F96B= 48@<A<EFD4FBD 6?489? 
CD4>F<K9E><@ BCOFB@ A4EFDB=>< EBBF69FEF6GRM97B B5BDG8B64A<S. �?S FB7B KFB5O EFG89AFO @B7?< 
CB?GK4FP 84AAO9 A46O><, 5O?4 CDB<;6989A4 A4EFDB=>4 >BDCBD4F<6AB= F9?9HBAAB= E9F<, CB ;469DL9A<< 
84AAB= D45BFO 5G8GF EHBD@<DB64AO @9FB8<K9E><9 G>4;4A<S E <;?B:9AAO@ EBBF69FEF6GRM<@ 
F9BD9F<K9E><@ < CD4>F<K9E><@ @4F9D<4?B@. �?S BEGM9EF6?9A<S J9?< 84AAB= D45BFO, <ECB?P;B64?BEP 
B5BDG8B64A<9 Cisco, 4 <@9AAB @4DLDGF<;4FBD 6FBDB7B CB>B?9A<S ISR 3945 < >B@@GF4FBD catalyst 2950T-

24. &4>:9 5O?4 <ECB?P;B64A4 J<HDB64S �&% LDK-300. 

#9D98 A9CBED98EF69AAO@ B5N98<A9A<9@ 86GI F<CB6 F9?9HBAAOI E9F9= 5O?4 CDB6989A4 54;B64S 
A4EFDB=>4 E9F<. �?S G84?9AAB7B CB8>?RK9A<S > >B@@GF4FBDG < @4DLDGF<;4FBDG 5O?B A4EFDB9AB SSH 
EB98<A9A<9. �?S CB889D:>< C9D984K< 7B?BE4 CB IP (VoIP) FD95G9FES BF89?PA4S 7B?BEB64S E9FP VLAN. 
1FB CB;6B?S9F CD<@9ASFP > 7B?BEB6B@G FD4H<>G CB?<F<>< >4K9EF64 B5E?G:<64A<S (QoS) < 59;BC4EABEF<. 
&4><@ B5D4;B@ 5O?B E>BAH<7GD<DB64AB 869 6<DFG4?PAOI ?B>4?PAOI E9F<: 8?S C9D984K< 84AAOI < 
C9D984K< 7B?BEB6B7B FD4H<>4. �?S >4:8B= VLAN 5O?< A4EFDB9AO CG?O IP 48D9EB6 8?S 6O84K< 
GEFDB=EF64@ CBED98EF6B@ DHCP, D4;69DAGFB@ A4 @4DLDGF<;4FBD9.  

&4><@ B5D4;B@ BD74A<;G9FES >BDCBD4F<6A4S E9FP, 6 >BFBDB= @4DLDGF<;4FBD S6?S9FES IP �&% < 
�&% LG LDK-300 S6?SRM4SES '�&%, CB;6B?SRM9= HGA>J<BA<DB64FP 4A4?B7B6B= < J<HDB6B= 
F9?9HBA<<. #9D984K4 7B?BEB6OI 84AAOI <; B8AB= E9F< 6 8DG7GR CB J<HDB6O@ EB98<A<F9?PAO@ ?<A<S@ 
BEGM9EF6?S9FES CBED98EF6B@ F9IAB?B7<< ISDN E1 PRI [1]. �?S QFB7B A4 �&% <ECB?P;G9FES C?4F4 PRIB, 4 
A4 @4DLDGF<;4FBD9 @B8G?P VWIC3-1MFT-T1/E1. "D74A<;G9FES 30 B->4A4?B6, A9CBED98EF69AAB CB 
>BFBDO@ < BEGM9EF6?S9FES C9D984K4 7B?BEB6OI 84AAOI, B8<A D->4A4? 6O89?9A CB8 E<7A4?<;4J<R CCS. 

!4 F9DD<FBD<< <AEF<FGF4 9EFP E6BS F9?9HBAA4S E9FP, >BFBD4S 8?S LDK-300 <7D49F DB?P 7BDB8E>B=, @9:8G 
EB5B= BA< 6;4<@B89=EF6GRF CB 45BA9AFE><@ ?<A<S@. &4><@ B5D4;B@, KFB5O 45BA9AFO @B7?< 
8B;6BA<FPES 8B 7BDB8E><I 45BA9AFB6, A9B5IB8<@B C9D98 AB@9DB@ 6O;O649@B7B 45BA9AF4 8B546<FP 
J<HDG 9 6CBE?98EF6<< A45D4FP AB@9D AG:AB7B 45BA9AF4.   

#BE?9 BEAB6AB= >BAH<7GD4J<< F9?9HBAAB= E9F< 5O?< A4EFDB9AO 8BCB?A<F9?PAO9 6B;@B:ABEF< 
B5D45BF>< 6O;B6B6. #BED98EF6B@ E<EF9@AB7B F9?9HBA4 EF4AJ<< LDK-300 @B:AB BD74A<;B64FP 
>BAH9D9AJ<R, 6 >BFBDB= @B7GF CD<A<@4FP GK4EF<9 A9 5B?99 15 6AGFD9AA<I </<?< 6A9LA<I 45BA9AFB6, 
8?S QFB7B A4 E<EF9@AB@ F9?9HBA9 <ECB?P;G9FES >ABC>4 CONF, A4:<@4S A4 >BFBDGR CB BK9D98< 
B5;64A<64RFES 45BA9AFO, >BFBDOI AG:AB 8B546<FP 6 >BAH9D9AJ<R. �4> 8?S BF89?PAOI 45BA9AFB6, F4> < 
8?S 7DGCCO AB@9DB6 @B:AB A4EFDB<FP GE?B6AGR < 59;GE?B6AGR C9D948D9E4J<R 6O;B6B6. �?S 
4A4?B7B6OI < J<HDB6B7B F9?9HBA4 QF4 A4EFDB=>4 CDB<;6B8<FES A4 '�&%, 4 8?S IP F9?9HBAB6 A4 
@4DLDGF<;4FBD9, >B@4A8B= call-forward. &4>:9 9EFP 6B;@B:ABEFP C9D948D9E4J<< 6O;B6B6, 8?S K97B 
AG:AB 6B 6D9@S D4;7B6BD4 6BECB?P;B64FPES >ABC>B= transfer >4> A4 IP F9?9HBA4I, F4> < A4 F9?9HBA4I, 
CB8>?RK9AAOI > '�&% < A45D4FP AB@9D 45BA9AF4, A4 >BFBDB7B 5G89F C9D9A4CD46?9A 6O;B6.  

� D9;G?PF4F9 6OCB?A9A<S D45BFO A4 F9IABCB?<7BA9 >4H98DO �&< % EB;84A4 GK95A4S E9FP, 6 
>BFBDB= EBCDS74RFES 869 D4;?<KAO9 F9IAB?B7<< F9?9HBAAB= E6S;<. 1F4 E9FP CB;6B?<F EFG89AF4@ 
CB?GK<FP CD4>F<K9E><9 A46O>< CB A4EFDB=>9 IP-F9?9HBA<<, A4EFDB=>9 F9?9HBAAB= E9F< E F9IAB?B7<9= 
PBX < B5N98<A9A<S QF<I F9IAB?B7<= 6 98<AGR E9FP. 

 

%C<EB> <EFBKA<>B6: 
1. IP-F9?9HBA<S / �.%. �B?P8LF9=A, �.�. #<AKG>, �.�. %GIB6<J><=. 3  .: $48<B < E6S;P, 2001. 3 336E.: 
<C. 
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�?<@4AB64 �.%., 7D. �&-025 

!4GKAO= DG>B6B8<F9?P: 2DK9A>B �.�. 
 

�%#"�0�"��!�� &�)!"�"��� «�!&�$!�& ��-��» � BEATY-%(�$� 

 

�AF9DA9F 69M9= (4A7?. internet of things, IoT) 4 >BAJ9CJ<S E9F< C9D984K< 84AAOI @9:8G 
H<;<K9E><@< B5N9>F4@< («69M4@<»), BEA4MёAAO@< 6EFDB9AAO@< ED98EF64@< < F9IAB?B7<S@< 
8?S 6;4<@B89=EF6<S 8DG7 E 8DG7B@ <?< E 6A9LA9= ED98B=. #D98CB?4749FES, KFB BD74A<;4J<S 
F4><I E9F9= ECBEB5A4 C9D9EFDB<FP Q>BAB@<K9E><9 < B5M9EF69AAO9 CDBJ9EEO, <E>?RK<FP <; 
K4EF< 89=EF6<= < BC9D4J<= A9B5IB8<@BEFP GK4EF<S K9?B69>4, 4 F4>:9 GE>BD<FP 
CDB<;6B8EF69AAO9 CDBJ9EEO.  

#D<@9A9A<9 F9IAB?B7<< E >4:8O@ 7B8B@ EF4AB6<FES 6E9 5B?99 CBCG?SDAO@, 4 G@AO9 
GEFDB=EF64 6E9 K4M9 <ECB?P;GRFES 6B 6E9I EH9D4I :<;A<. $4EE@BFD<@ CD<@9A9A<9 F9IAB?B7<< 6 
beauty-EH9D9, >BFBD4S 6>?RK49F 6 E95S FD< BEAB6AO9 A4CD46?9A<S D4;6<F<S F9IAB?B7<< IoT 6 
84AAB= EH9D9. � A<@ @B:AB BFA9EF<: 

- #DB7D4@@O, 4A4?<;<DGRM<9 EBEFBSA<9 >B:<. �BD9=E>4S >B@C4A<S LuluLab EB;84?4 
CDB8G>F, >BFBDO= 4A4?<;<DG9F EBEFBSA<9 >B:< >?<9AF4 E CB@BMPR @4L<AAB7B ;D9A<S < 
CD98?4749F >BE@9F<>G, GEFDB=EF64 < CDB8G>FO, >BFBDO9 E A4<5B?PL9= 69DBSFABEFPR G?GKL4F 
6A9LA<= 6<8 < ;8BDB6P9 >B:< >?<9AF4. 'EFDB=EF6B CD98EF46?S9F <; E95S A95B?PLB= 748:9F E 
>4@9DB=, A9B5IB8<@B= 8?S E>4A<DB64A<S ?<J4. �4?99 <E>GEEF69AAO= <AF9??9>F 4A4?<;<DG9F 
EA<@B> < BCD989?S9F EBEFBSA<9 >B:<, ;4F9@ CB85<D49F D9>B@9A84J<< CB GIB8G, BEAB6O64SEP A4 
D9;G?PF4F4I E>4A<DB64A<S. 

- #DB7D4@@O, CB85<D4RM<9 BFF9A><, CB8IB8SM<9 BCD989?9AAB@G K9?B69>G. �B@C4A<S 
L'Oréal CD98EF46<?4 GEFDB=EF6B 8?S EB;84A<S CB@48, >BFBDB9 @B:9F E@9L<64FP CD4>F<K9E>< 
?R5O9 BFF9A>< CB@48O, >BFBDO9 A9B5IB8<@O >?<9AFG. +FB5O  EB;84FP A9B5IB8<@O= BFF9AB> 
CD<?B:9A<9 CD98?4749F CB8B5D4FP BFF9AB> < A4?B:<FP 97B A4 7G5O E CB@BMPR F9IAB?B7<< 
8BCB?A9AAB= D94?PABEF<. �4?99 EC9J<4?PAB9 GEFDB=EF6B E@9L<649F AG:AO= BFF9AB>, <ECB?P;GS 
>4DFD<8:<, A4CB?A9AAO9 C<7@9AF<DB64AAB= BEAB6B= 8?S CB@48O. 

- �?7BD<F@<K9E>4S C4DHR@9DA4S E<EF9@4 Screntronix EB;849F GA<>4?PAO9 4DB@4FO A4 
BEAB69 ?<KAOI I4D4>F9D<EF<> < CD98CBKF9A<= CB?P;B64F9?S. #B?P;B64F9?P ;4CB?AS9F 4A>9FG B 
E6B<I CD98CBKF9A<SI < BEB59AABEFSI, A4 BEAB69 BF69FB6 4?7BD<F@ EBEF46?S9F A9E>B?P>B 
C4DHR@9DAOI >B@CB;<J<=, 84?99 EC9J<4?PAO= >BA69=9D E@9L<649F >B@CB;<J<R 8?S 
CB?P;B64F9?S. 

&4><@ B5D4;B@, <AF9DA9F 69M9= D4ECDBEFD4AS9FES A4 D4;?<KAO9 EH9DO A4L9= :<;A< < 
EF4AB6<FES 5B?99 8BEFGCAO@, 4 CD<@9A9A<9 <AF9DA9F4 69M9= 6 beauty-EH9D9 CB;6B?S9F 
CD98BEF46?SFP GA<>4?PAO9 <A8<6<8G4?PAO9 GE?G7< >4:8B@G CB?P;B64F9?R, 4 F4>:9 @B:9F 
;4@9A<FP K9?B69>4 6 A9>BFBDOI CDBJ9EE4I. 

 

%C<EB> <EFBKA<>B6: 
1. [1?9>FDBAAO= D9EGDE] IoT for Beauty : https://www.iterate.ai/blog/iot-for-beauty/1043 (�4F4 

B5D4M9A<S 19.04.23) 
2. [1?9>FDBAAO= D9EGDE] YSL Rouge Sur Mesure: <AAB64J<BAA4S F9IAB?B7<S >D4EBFO BF 

Perso : https://www.loreal.com/en/articles/science-and-technology/ysl-perso/ (�4F4 B5D4M9A<S 
19.04.23) 

3. [1?9>FDBAAO= D9EGDE] Algorithmic Perfumery: https://www.everyhuman.com/nl/en/products 
(�4F4 B5D4M9A<S 19.04.23)  

 

 

 

 

 

https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%82%D1%8C_%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D0%B8_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://lulu-lab.com/
https://www.loreal.com/en/articles/science-and-technology/ysl-perso/
https://www.algorithmicperfumery.com/
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�B64?96 �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

�%#"�0�"��!�� ��&" �&���$"��!!"� %�%&� / �"!&$"�3 !�%&$"�� 
��$&'��0!"� �"$#"$�&��!"� %�&� � '+��!"  #$"*�%%� 'D&�%� %<5�'&� 

 

�B 6D9@S B5GK9A<S CB EC9J<4?PABEF< <AHB>B@@GA<>4J<BAAO9 F9IAB?B7<< < GE?G7< E6S;<, 
CD9CB8464F9?< FD4FSF @AB7B 6D9@9A< A4 CDB69D>G >GDEB6OI D45BF. &4>:9 EFG89AF4@, >BFBDO9 
6OCB?ASRF D45BFO 6 8B@4LA<I GE?B6<SI, A9 I64F49F BCOF4 8?S E4@BCDB69D>< 6OCB?A9AAOI ;484K. 

*9?PR 84AAB= D45BFO S6?S9FES GE>BD9A<9 < B5?97K9A<9 CD9CB8464F9?S@ CDB69D>G >GDEB6OI D45BF, 
4 F4>:9 CB@BKP EFG89AF4@ E CDB69D>B= < BJ9A>B= 6OCB?A9AAOI D45BF A4 E4@BB5GK9A<<. 

� IB89 CDB6989A<S ?45BD4FBDAOI D45BF, 8?S E5BD>< E9F< <ECB?P;GRFES E9F96O9 GEFDB=EF64 F4><9 
>4> >B@CPRF9DO, @4DLDGF<;4FBDO, >B@@GF4FBDO. �BF FB?P>B CD4>F<K9E>< EB5D4FP E9FP 8?S >GDEB6B= 
D45BFO A9 CD98EF46?S9FES 6B;@B:AO@, CBE>B?P>G D94?<;4J<S EI9@O E 5B?PL<@ >B?<K9EF6B@ E9F96OI 
GEFDB=EF6 ;4FDG8A<F9?PA4. #BQFB@G, KFB5O EB5D4FP E9FP 8?S >GDEB6B= D45BFO <ECB?P;G9FES CDB7D4@@4 
Cisco Packet Tracer.  

% CB@BMPR CDB7D4@@O Cisco Packet Tracer 6B;@B:AB E@B89?<DB64FP D45BFG D4;?<KAB7B E9F96B7B 
B5BDG8B64A<S: @4DLDGF<;4FBDB6, >B@@GF4FBDB6, C9DEBA4?PAOI >B@CPRF9DB6, IP-F9?9HBAB6, FBK9> 
59ECDB6B8AB7B 8BEFGC4, E9F96OI CD<AF9DB6, < FB@G CB8B5AB9. $45BF4 E <AF9D4>F<6AO@ E<@G?SFBDB@ CB 
@4>E<@G@G CD<5?<:9A4 > A4EFDB=>9 D94?PAB= E9F<, EBEFBSM9= <; @AB:9EF64 GEFDB=EF6. �?S A4EFDB=>< 
B5BDG8B64A<S @B:AB <ECB?P;B64FP A9E>B?P>B D4;AOI ECBEB5B6: C9D6O= ECBEB5 4 QFB A4EFDB=>4 E 
CB@BMPR >B@4A8 BC9D4J<BAAB= E<EF9@O Cisco IOS, 6FBDB= 3 ;4 EK9F 7D4H<K9E>B7B 695-<AF9DH9=E4, 
FD9F<= 3 K9D9; >B@4A8AGR EFDB>G BC9D4J<BAAB= E<EF9@O <?< 7D4H<K9E><9 @9AR. �?47B84DS D9:<@G 
6<;G4?<;4J<< Cisco Packet Tracer, CB?P;B64F9?P @B:9F BFE?98<FP CBS6?9A<9 < <;@9A9A<9 C4D4@9FDB6 IP-

C4>9FB6 CD< CDBIB:89A<< 84AAOI K9D9; E9F96O9 GEFDB=EF64, C9D9@9M9A<9 84AAOI CB E9F<, E>BDBEFP < 
CGF< C9D9@9M9A<S IP-C4>9FB6. �A4?<; EB5OF<=, CDB<EIB8SM<I 6 E9F<, CB;6B?S9F CBASFP @9I4A<;@ 99 
D45BFO < B5A4DG:<FP A9<ECD46ABEF<. Cisco Packet Tracer @B:9F 5OFP <ECB?P;B64A A9 FB?P>B >4> 
E<@G?SFBD, AB < >4> E9F96B9 CD<?B:9A<9 8?S E<@G?<DB64A<S 6<DFG4?PAB= E9F< K9D9; D94?PAGR E9FP, 6 
FB@ K<E?9 �AF9DA9F. #B?P;B64F9?< D4;AOI >B@CPRF9DB6 @B7GF FDG8<FPES A48 B8AB= E9F96B= FBCB?B7<9=, 
CDB<;6B8S 99 A4EFDB=>G ?<5B GEFD4ASS CDB5?9@O [1]. 

� Cisco Packet Tracer CD98GE@BFD9AO HGA>J<< A9CBED98EF69AAB 8?S CD9CB8464F9?9=. � <I K<E?9 3 
D9:<@ 46FB@4F<K9E>B7B >BAFDB?S CDB6989A<S D45BF «Activity wizard», >BFBD4S CB;6B?S9F 
46FB@4F<;<DB64FP E<EF9@G CDB69DB> A4EFDB9. % CB@BMPR QFB= HGA>J<< 5O?4 A4EFDB9A4 EI9@4 8?S 
>GDEB6B= D45BFO. #9D6BA4K4?PAB EB5D4?< QF4?BAAGR E9FP. 1F4 E9FP F4>:9 @B:9F 5OFP EB;84A4 E AG?S 
?<5B <@CBDF<DB64A4 <; H4=?4. �4?99 A4EFDB<?< 6E9 GEFDB=EF64, 6IB8SM<9 6 E9FP [2]. #BE?9 A4EFDB=>< 
QF4?BAAB= E9F<, 6O5<D4?< BJ9A<649@O9 CGA>FO, F4><9 >4> 54;B6O9 A4EFDB=><, A4EFDB=>4 IP-48D9E4J<<, 
A4EFDB=>4 IPv6, A4EFDB=>4 PAgP < LACP,   A4EFDB=>4 @4DLDGF<;4J<<, A4EFDB=>4 E9D69DB6 < A4EFDB=>4 
IP-F9?9HBA<<. #BE?9 K97B EFG89AF EB5<D49F EI9@G < 6OCB?AS9F ;484A<S, 4 HGA>J<S «Activity wizard» 
ED46A<649F E9FP E QF4?BAAB= EI9@B= < CDB69DS9F A4EFDB=>< EFG89AF4 E <EIB8AO@< 84AAO@<. %9=K4E 
CDB6B8<FES F9EFB64S A4EFDB=>4 >GDEB6B= D45BFO E <ECB?P;B64A<9@ HGA>J<< «Activity wizard». %FG89AFO 
6OCB?ASRF ;484A<S < BEF46?SRF BF;O6O B >4K9EF69 CDB7D4@@O. 

� D9;G?PF4F9 G CD9CB8464F9?9= BE6B5B8<FES 6D9@S, >BFBDB9 FD4F<?BEP A4 CDB69D>G >GDEB6OI D45BF 
6E9I EFG89AFB6, 4 F4>:9 EFG89AFO 5G8GF CDB8G>F<6A99 CDB6B8<FP 6D9@S CD< E4@BB5GK9A<<. 

 

%C<EB> <EFBKA<>B6: 
 

1. Cisco Packet Tracer: KFB A4@ EFB<F E9FP CBEFDB<FP?  [1?9>FDBAAO= D9EGDE] $9:<@ 8BEFGC4: 
https://www.cisco.com/c/dam/global/ru_ua/assets/pdf/cisco_packet_tracer.pdf (�4F4 B5D4M9A<S 20.04.2023) 

2. "5 46FB@4F<;4J<< >BAFDB?S ;A4A<= < A46O>B6 CB >GDEG «>B@CPRF9DAO9 E9F<» [1?9>FDBAAO= D9EGDE] 
$9:<@ 8BEFGC4: https://elib.bsu.by/bitstream/123456789/52275/1/60-64.pdf (�4F4 B5D4M9A<S 20.04.2023) 

 

 
 
 
 
 

https://elib.bsu.by/bitstream/123456789/52275/1/60-64.pdf
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�96<>B6 �.�., 7D. &�-915 
!4GKAO= DG>B6B8<F9?P: 2DK9A>B �.�. 

 

"$��!���*�3  '�0&�%�$��%!"� %�&� %�3�� � '+��!"� 
���"$�&"$�� '$&�%� %���'&� 

 

�OCB?A9A<9 EFG89AF4@< ?45BD4FBDAOI D45BF S6?S9FES 64:AO@ ED98EF6B@ 5B?99 7?G5B>B7B 
GE6B9A<S < <;GK9A<S GK95AB7B @4F9D<4?4, 4 F4>:9 CD<B5D9F9A<S CD4>F<K9E><I A46O>B6 CB 
Q>EC9D<@9AF4?PAB@G <EE?98B64A<R < B5D4M9A<R E <;@9D<F9?PAO@< CD<5BD4@<.  

!4 E97B8ASLA<= 89AP 6B @AB7<I B5?4EFSI 4>F<6AB 6A98DSRFES GK95AO9 EF9A8O E 
B5BDG8B64A<9@. "A< CB;6B?SRF G?GKL<FP >4K9EF6B B5D4;B64A<S 6 6OEL<I GK95AOI ;46989A<SI, 
4 F4>:9 CB?GK<FP BCOF D45BFO A4 D94?PAB@ B5BDG8B64A<<. 

#D<@9A9A<9 GK95AB7B EF9A84 CB BD74A<;4J<< @G?PF<E9D6<EAB= E9F< E6S;< 6 GK95AB= 
?45BD4FBD<< 421 '�3 'D4?PE>B7B F9IA<K9E>B7B <AEF<FGF E6S;< < <AHBD@4F<>< A4 BEAB69 
B5BDG8B64A<S, CD98BEF46?9AAB7B �E>D4'D4?&9?, CB;6B?<F CB?GK<FP CD4>F<K9E><9 A46O>< 
D45BFO E D94?PAO@ B5BDG8B64A<9@.  

"D74A<;4J<S GK95AB7B J9AFD4 CB A4EFDB=>9 < BD74A<;4J<< B5BDG8B64A<S, 6>?RK49F 6 E95S: 
- BD74A<;B64FP >459?P->4A4?O < D4EL<6>G >459?9= E6S;< BF F9?9>B@@GA<>4J<BAAB= EFB=>< 

8B 6 D45BK<I @9EF; 
- CDB<;69EF< A4EFDB=>G B5BDG8B64A<S F9?9>B@@GA<>4J<BAAB= EFB=><; 
- CDB69D<FP D45BFBECBEB5ABEFP @G?PF<E9D6<EAB= E9F<: ADSL, SIP, &H"#. 
�OCB?A9A<9 ;484K 5G89F CDB<;6B8<FPES 6 D4@>4I 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO. 
� ?45BD4FBD<< @G?PF<E9D6<EAOI E9F9= 'D4?PE>B7B F9IA<K9E>B7B <AEF<FGF4 E6S;< < 

<AHBD@4F<>< BD74A<;B64AO >459?P->4A4?O 8?S 6BEP@<:<?PAB7B @98AB7B >459?S. #DB>?48>4 
>459?S CDB<;6B8<?4EP E D4EKёFB@ ;4C4E4 < 8?S CSF< >459?9= A4 L9EFP D45BK<I DB;9FB> A4 
>4:8B9 <; L9EF< D45BK<I @9EF: K9FOD9 DB;9F>< RJ-45 < 2 DB;9F>< RJ-12 (D4EL<64?<EP E B8AB7B 
>459?S A4 869 DB;9F><). � F9?9>B@@GA<>4J<BAAB= EFB=>9 >459?<, D4EEK<F4AAO9 A4 DB;9F>< RJ-

45 5O?< D4EL<FO A4 C4FK-C4A9?P A4 24 CBDF4, 4 >459?< 8?S F9?9HBAAOI DB;9FB> RJ-12 5O?< 
D4EL<FO A4 C?<AFO. �?S CDB69D>< D45BFBECBEB5ABEF< >4:8B7B CBDF4 5O?4 CDB<;6989A4 
CDBJ98GD4 «CDB;6BA><» >4:8B7B CBDF4, E@BAF<DB64AAB7B 6 >459?P->4A4?9. 

�4:8B9 D45BK99 @9EFB BEA4M9AB C9DEBA4?PAO@ >B@CPRF9DB@, CB8>?RK9AAO@ > EFB=>9 E 
CB@BMPR C4FK->BD84 RJ-45. &4>:9, A4 >4:8B@ D45BK9@ @9EF9 5G89F SIP-F9?9HBA, 
CB8>?RK9AAO= > EFB=>9 E CB@BMPR C4FK->BD84 RJ-12. 

!4EFDB=>4 @G?PF<E9D6<EAB= E9F< BEGM9EF6?S?4EP E CB@BMPR C9DEBA4?PAB7B >B@CPRF9D4 
CB ;4D4A99 EBEF46?9AAB@G C?4AG IP-48D9E4J<<. 

�OCGE>A<><, BE6B<6L<9 CDB7D4@@G 6OEL97B B5D4;B64A<S CB A4CD46?9A<R CB87BFB6>< 
11.03.02 «�AHB>B@@GA<>4J<BAAO9 F9IAB?B7<< < E<EF9@O E6S;<», 8B?:AO B5?484FP ;A4A<S@< < 
G@9A<S@<, 8BEF4FBKAO@< 8?S 6989A<S CDBH9EE<BA4?PAB= 89SF9?PABEF< CB F4><@ 
CDBH9EE<BA4?PAO@ EF4A84DF4@ >4> «%C9J<4?<EF CB D48<BE6S;< < F9?9>B@@GA<>4J<S@», 
«�A:9A9D 6 B5?4EF< E6S;< (F9?9>B@@GA<>4J<=)» < A9>BFBDO@ 8DG7<@. 

 

%C<EB> <EFBKA<>B6: 
 

1. �A8D996 �.�. !4CD46?SRM<9 E<EF9@O Q?9>FDBE6S;<.- 6 2-F. &. 1. &9BD<S C9D984K< < 
6?<SA<S: GK95. CBEB5<9 8?S 6G;B6.-  .: �BDSK4S ?<A<S-&9?9>B@, 2010. 

2.  4IDB6E><= ".�. &9IAB?B7<< @G?PF<E9D6<EAOI E9F9= E6S;<. 'K95. #BEB5<9 8?S 6G;B6. 3 
#B8 B5M9= D984>J<9= �.�. �9DIB6B=, 2009 
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!<><F<A �. %., (4EFB6 �. �., 7D.  �&�-21  

!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 
 

$��$��"&�� #$"&"��� �"  '&�*�� $���0!"�" &$�(��� � ��$&'��0!/) 
%�&3) 

 

%B6D9@9AAO9 E9F< E6S;< $BEE<=E>B= (989D4J<< 6 BEAB6AB@ CBEFDB9AO A4 <ABEFD4AAB@ 
B5BDG8B64A<<, 69A8BDO >BFBDOI ;4S6<?< B5 GIB89 E DOA>4 $BEE<< 3 BF>4;4?<EP CBEF46?SFP 
B5BDG8B64A<9 < #" < CB889D:<64FP G:9 D4;69DAGFO9 D9L9A<S, CBQFB@G EFB<F 64:A4S ;484K4 B 97B 
;4@9A9. 

*9?PR <EE?98B64A<S S6?S9FES D4;D45BF>4 6<DFG4?PAB= ED98O, ECBEB5AB= B5D454FO64FP D94?PAO= 
FD4H<>, 4 F4>:9 D4;D45BF>4 CDBFB>B?4 8?S >B@@GF4J<< FD4H<>4 6AGFD< 6<DFG4?PAB= E9F<. 

� A4EFBSM99 6D9@S EGM9EF6G9F 5B?PLB9 >B?<K9EF6B E<@G?SFBDB6 < Q@G?SFBDB6 E9F96B7B 
B5BDG8B64A<S 8?S 6B;@B:ABEF< B5GK9A<S <?< 89@BAEFD4J<=. "EAB6AO@< CD<@9D4@< S6?SRFES Cisco 

Packet Tracer <?< EVE-NG. �I 7?46AO@ A98BEF4F>B@ S6?S9FES FB, KFB BA< FB?P>B Q@G?<DGRF D45BFG 
D94?PAB7B B5BDG8B64A<S < E9F<. �4 B5D45BF>G D94?PAB7B FD4H<>4 BF69K49F 4CC4D4FAO9 GEFDB=EF64, CD< 
QFB@ 8?S CBEFDB9A<S E9F< FD95G9FES >459?P, >BFBDO= S6?S9FES B8A<@ <; E4@OI 8BDB7<I Q?9@9AFB6 ?R5B= 
CDB6B8AB= E9F< C9D984K< 84AAOI. 

+FB5O G@9APL<FP ;4FD4FO A4 EB;84A<9 < B5E?G:<64A<S E9F9= 6 >B@C4A<SI < CD98CD<SF<SI, 
<ECB?P;GRFES 59ECDB6B8AO9 E9F<. %4@O@ 7?46AO@ 8BEFB<AEF6B@ S6?S9FES EA<:9A<9 <ECB?P;B64A<S 
>459?S. �DB@9 >459?S, BEAB6AO9 ;4FD4FO CD<IB8SFES < A4 4CC4D4FAO9 GEFDB=EF64, > CD<@9DG 
>B@@GF4FBDO <?< @4DLDGF<;4FBDO. � F4>B@ E?GK49, QFB B5BDG8B64A<9 @B:AB CD98EF46<FP 6 
CDB7D4@@AB@ 6<89 < GEF4AB6<FP A4 B8<A 4CC4D4FAO= E9D69D. 

%9D69D S6?S9FES 4CC4D4FAB= EBEF46?SRM9= < E?G:<F, KFB5O BD74A<;B64FP 6<DFG4?PAGR E9FP 
6AGFD< A97B, >BFBD4S 5G89F B5D454FO64FP FBF FD4H<>, >BFBDO= CBEFGC49F <; 59ECDB6B8AB= E9F<. 
�<DFG4?PA4S E9FP CD98EF46?S9F EB5B= B8<A <?< A9E>B?P>B CDB7D4@@AOI >B@@GF4FBDB6 (#�) 8?S 
B59EC9K9A<S C9D984K< 84AAOI. #DB7D4@@AO= >B@@GF4FBD S6?S9F EB5B= EC9J<4?PAGR CDB7D4@@G E 
HGA>J<S@< >?4EE<K9E>B7B 4CC4D4FAB7B >B@@GF4FBD4.  

$4A99 8?S EBCDS:9A<S 6<DFG4?PAB= < 59ECDB6B8AB= E9F< 5O? D4;D45BF4A CDBFB>B? WVNIP. 

�4AAO= CDBFB>B? D45BFBECBEB59A, B8A4>B <@99F E6B< A98BEF4F><. %4@O@ 7?46AO@ A98BEF4F>B@ 
S6?S?BEP FB, KFB, <;@9ASS >48D Ethernet, @9AS?ES E4@ EF4A84DF. &4>:9 F4>, CBS6?9A<9 AB6B7B CB?S 6 >48D9 
B;A4K4?B, KFB BA 5G89F 5B?99 8?<AAO@, KFB E>4:9FES A4 CDBCGE>AB= ECBEB5ABEF< CD< C9D984K9 84AAOI. 
� E6S;< E QF<@ 5O?B D9L9AB D4;D45BF4FP 4?PF9DA4F<6AO= 9@G CDBFB>B? SNSP. 

$4;D45BF4AAO= CDBFB>B? SNSP, 6 ED46A9A<< E CDBFB>B?B@ WVNIP, S6?S9FES 5B?99 BCF<@4?PAO@, 
F4> >4> E?G:95AB9 CB?9 ��% 8B546?S9FES FB?P>B 6AGFD< E9D69D4, < A9 A47DG:49F 59ECDB6B8AGR E9FP 
C9D984K9= 8BCB?A<F9?PAB= E?G:95AB= <AHBD@4J<<.  

$4;D454FO649@4S 6<DFG4?PA4S E<EF9@4 E6S;< CB;6B?<F A95B?PL<@ >B@C4A<S@ ;A4K<F9?PAB EA<;<FP 
D4EIB8O, CD< BD74A<;4J<< < B5E?G:<64A<< E9F9= C9D984K< 84AAOI, 4 F4>:9 GCDBEF<FP <I Q>EC?G4F4J<R, 
F4> >4> EF4A9F @9APL9 CD<@9AS9@OI 4CC4D4FAOI ED98EF6. 

$4;D45BF4AA4S 6<DFG4?PA4S E<EF9@4 C9D984K< 84AAOI, 6 EB6B>GCABEF< E CDBFB>B?B@ SNSP, 

CB>4;4?4 E6BR F9BD9F<K9E>GR D45BFBECBEB5ABEFP, 4 ;A4K<F, 6 C9DEC9>F<69, @B:9F <ECB?P;B64FPES 8?S 
D45BFO 6 BD74A<;4J<SI, KFB CB;6B?<F <@ EA<;<FP ;4FD4FO A4 BD74A<;4J<R < B5E?G:<64A<9 
>BDCBD4F<6AB= E9F< C9D984K< 84AAOI. 

 

%#�%"� ��&�$�&'$/: 
 

1. "?<H9D �. �. �B@CPRF9DAO9 E9F<. #D<AJ<CO, F9IAB?B7<<, CDBFB>B?O : 'K95. 8?S EFG89AFB6, 
4EC<D4AFB6 < F9IA. EC9J<4?<EFB6, D45BF4RM<I 6 B5?. E9F96OI F9IAB?B7<= / �. �. "?<H9D, !. �. "?<H9D. - 
%#5. < 8D. : #<F9D, 1999. - 668 E. 

2. +FB F4>B9 6<DFG4?<;4J<S. [1?9>FDBAAO= D9EGDE] 3 $9:<@ 8BEFGC4: 
https://www.techtarget.com/searchitoperations/definition/virtualization (�4F4 B5D4M9A<S: 8.04.2023). 

3. &4D4EB6 �. %., �G8O?8<A4 !. �., !<><F<A �. %., (4EFB6 �. �. $4;D45BF>4 6<DFG4?PAB= E<EF9@O 
E6S;< E B5D45BF>B= 6<DF4G?PAB7B FD4H<>4 59ECDB6B8AB= E9F< // �AHB>B@@GA<>4G<BAAO9 F9IAB?B7<<: 
�>FG4?PAO9 6BCDBEO J<HDB6B= Q>BAB@<><. %5BDA<> A4GKAOI FDG8B6 III  9:8GA4DB8AB= A4GKAB-
CD4>F<K9E>B= >BAH9D9AJ<<. 25-26 SA64DS 2023 7., 7. �>4F9D<A5GD7, E. 82-87. 
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#?9M96 %.%., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

 "����$"��!�� '%�'� #$"�����$� � '+��!"� %�&� �"%&'#� !� ���� 
&�)!"#"���"!� 'D&�%� %<5�'&� 

 

� CDBJ9EE9 B5GK9A<S EFG89AFO CB?GK4RF ;A4K<F9?PAO= B5N9@ F9BD9F<K9E><I ;A4A<= CB 
A4EFDB=>9 E9F96B7B B5BDG8B64A<S. �E9 QF< F9BD9F<K9E><9 ;A4A<S A9 ;4>D9C?SRFES  59; 6OCB?A9A<S 
CD4>F<K9E><I D45BF, F4> :9 59; CD4>F<K9E>B7B BCOF4 D45BFO E B5BDG8B64A<9@ L4AE GEFDB<FPES A4 
D45BFG A4 IBDBL99 CD98CD<SF<9 G@9APL49FES. +FB5O D9L<FP QFG CDB5?9@G, 6 'D&�%� %<5�'&� 5O? 
EB;84A F9IABCB?<7BA, 789 EFG89AFO @B7GF CB?GK<FP CD4>F<K9E><= BCOF D45BFO E B5BDG8B64A<9@ < 
;4>D9C<FP F9BD9F<K9E><9 ;A4A<S CB?GK9AAO9 A4 ?9>J<SI. 

&9IABCB?<7BA BD74A<;B64A A4 54;9 E9F96B7B B5BDG8B64A<S >B@C4A<= D-link < Cisco. � 84AAO= 
@B@9AF EFG89AFO @B7GF D45BF4FP E >B@@GF4FBD4@< Cisco 2960, @4DLDGF<;4FBD4@< Cisco 2901, 4 F4> :9 
>B@@GF4FBD4@< D-link DES-3628. !4 54;9 QFB7B B5BDG8B64A<S EFG89AFO <AEF<FGF4 @B7GF CB?GK<FP 
CD4>F<K9E><9 BCOF 54;B6B= A4EFDB=>9 >B@@GF4FBDB6, A4EFDB=>9 EF4F<K9E>B= < 8<A4@<K9E>B= 
@4DLDGF<;4J<<, A4EFDB=>9 VLAN CB CDBFB>B?G IEEE 802.1Q, A4EFDB=>9 >B@@GF4FBDB6 K9D9; Web-
<AF9DH9=E, <EE?98B64FP CD<AJ<CO BD74A<;4J<< 47D97<DB64AAOI >4A4?B6, <EE?98B64FP 4?7BD<F@O 
D45BFO >B@@GF4FBDB6 A4 BEAB69 CDBFB>B?4 STP, 4 F4> :9 CB?GK<FP BCOF 6 A4EFDB=>9 DHCP 48D9E4J<<[1, 
2]. 

�?S FB7B KFB5O EFG89AFO CB?GK4?< 5B?99 D4EL<D9AAO= BCOF 6 Q>EC?G4F4J<< E9F9=  < CB?GK4?< 
CD4>F<K9E><= BCOF 6 A4EFDB=>9 GE?G7 CDB64=89D4 D4;D45BF4A4 GK95A4S E9FP 8BEFGC4 > �AF9DA9F A4 54;9 
F9IABCB?<7BA4 'D&�%� %<5�'&�. 

%9FP  6OCB?A9A4 A4 54;9 BCF<K9E><I >B@@GF4FBDB6 FD9FP97B GDB6AS Cisco E9D<< 3550, 
>B@@GF4FBD4I 6FBDB7B GDB6AS Cisco 2960 < @4DLDGF<;4FBD4I Cisco 2901.  

�B@@GF4FBDO Cisco E9D<< 3550 D45BF4RF A4 GDB6A9 S8D4 E9F<, CBEFDB9AAB= CB FD9IGDB6A96B= 
<9D4DI<K9E>B= @B89?<.  !4 >B@@GF4FBD4I  A4EFDB9AO F4><9 GE?G7< >4> IP-F9?9HBA<S, IP-TV, 

 AB7B48D9EA4S D4EEO?>4 (Multicast) 6 D4@>4I 84AAB= D45BFO 5O?4 A4EFDB9A4 8?S C9D984K< 6<89B-
CBFB>B6 A4 A9E>B?P>B GEFDB=EF6-CB?GK4F9?9= B8AB6D9@9AAB. �?S QFB7B <ECB?P;B64?ES @AB7B48D9EAO= 
IP-48D9E < CDB<;6989AO EBBF69FEF6GRM<9 A4EFDB=>< B5BDG8B64A<S. &4><@ B5D4;B@, 5O?B 8BEF<7AGFB 
QHH9>F<6AB9 <ECB?P;B64A<9 E9F96OI D9EGDEB6 < G@9APL9A<9 A47DG;>< A4 E9FP, KFB CB;6B?<?B G?GKL<FP 
>4K9EF6B C9D984K< 84AAOI < EB>D4F<FP 6D9@S ;489D:><. !4 >B@@GF4FBD4I GDB6AS 8BEFGC4 A4EFDB9A4 
HGA>J<S IGMP Snooping - QFB F9IAB?B7<S, >BFBD4S CB;6B?S9F >B@@GF4FBDG EB5<D4FP <AHBD@4J<R B 
@AB7B48D9EAOI 7DGCC4I 6 E9F< < BFCD46?SFP FD4H<> FB?P>B A4 F9 CBDFO, >BFBDO9 ;4CD4L<64RF QFG 
7DGCCB6GR <AHBD@4J<R. % CB@BMPR QFB= HGA>J<< 5O? B7D4A<K9A 8BEFGC A9>BFBDOI CB?P;B64F9?9= > 
@G?PF<>4EF FD4H<>G. &4> :9 QF4 HGA>J<S CB;6B?<F G@9APL<FP >B?<K9EF6B FD4H<>4 6 E9F< < G?GKL<FP 
CDB<;6B8<F9?PABEFP. IP-TV BD74A<;B64AAB A4 >B@CPRF9D9 E CB@BMPR CD<?B:9A<S VLC 3 
@98<4CDB<7DO64F9?P. �B@CPRF9D 5G89F 6OCB?ASFP DB?P E9D69D4.  

!4 @4DLDGF<;4FBD4I Cisco 2901 A4EFDB9A4 8<A4@<K9E>4S BGP @4DLDGF<;4J<S, 4 F4>:9 
C9D9D4ECD989?9A<9 @4DLDGFB6 8?S B59EC9K9A<S 5B?99 QHH9>F<6AB= D45BFO E9F<. &4>:9, 8?S 
B59EC9K9A<S 8BEFGC4 > <AF9DA9FG, 5O?4 A4EFDB9A4 F9IAB?B7<S NAT, CB;6B?SRM4S K4EFAB= E9F< 
CB8>?RK4FPES > <AF9DA9FG K9D9; B8<A <?< A9E>B?P>B CG5?<KAOI IP-48D9EB6, CD98BEF46?9AAOI 
CDB64=89DB@.  4DLDGF<;4FBDO 6OCB?ASRF DB?P 6OIB84 6 <AF9DA9F. 

$45BF4 E 84AAO@ B5BDG8B64A<9 CB;6B?<F EFG89AF4@ <AEF<FGF4 CB?GK<FP BCOF 6 A4EFDB=>9 
BCF<K9E><I >B@@GF4FBDB6 < B;A4>B@<F EFG89AFB6 E D45BFB= >B@@GF4FBDB6 A4 6E9I GDB6ASI 
FD9IGDB6A96B= <9D4DI<K9E>B= @B89?<. &4> :9 'K95A4S E9FP 8BEFGC4 > �AF9DA9F CB;6B?<F 
CDB89@BAEFD<DB64FP D45BFG CDB64=89D4, KFB 6 E6BR BK9D98P CB;6B?<F CB?GK<FP BCOF 6 A4EFDB=>9 F4><I 
GE?G7 >4> IP-TV,  IP-F9?9HBA<< < F9IAB?B7<< NAT. 

�E9 QF< CD4>F<K9E><9 A46O>< CB@B7GF EFG89AF4@ ;4>D9C<FP F9BD9F<K9E><9 ;A4A<S, CB?GK9AAO9 
A4 ?9>J<SI, 4 F4> :9 CB@B7GF 6 84?PA9=L9@ <I D4;6<F<< 6 B5?4EF< <AHB>B@@GA<>4J<BAAOI F9IAB?B7<=. 

 

%C<EB> <EFBKA<>B6: 
 

1. %9F96O9 F9IAB?B7<< 6OEB>BE>BDBEFAB= C9D984K< 84AAOI:  9FB8<K9E><9 G>4;4A<S CB 
6OCB?A9A<R ?45BD4FBDAOI D45BF / �. %. &4D4EB6. 3 �>4F9D<A5GD7: 'D&�%� %<5�'&�, 2021. 3 58E. 

2. �DI<F9>FGD4 < CDB7D4@@AB9 B59EC9K9A<9 E9F96OI <AHB>B@@GA<>4J<BAAOI E<EF9@: 
 9FB8<K9E><9 G>4;4A<S CB 6OCB?A9A<R ?45BD4FBDAOI D45BF / �. %. &4D4EB6. 3 �>4F9D<A5GD7: 'D&�%� 
%<5�'&�, 2021. 3 104E.  
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%<FA<>B64 �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: &4D4EB6 �.%. 

 

�%#"�0�"��!��  ��%�&��/) 1�$�!"� ��3 "��%#�+�!�3 ��-�&/ 
�"$#"$�&��!/) %�&�� !� ���� &�)!"#"���"!� 'D&�%� %<5�'&� 

 

�BDCBD4F<6AO9 E9F<, >4> CD46<?B, 6>?RK4RF 6 E95S @AB7<9 GEFDB=EF64, F4><9 >4>: E9D69DO, 
>B@@GF4FBDO, @4DLDGF<;4FBDO, >B@CPRF9DO < CDBK99. #D< QFB@ >4:8B9 <; QF<I GEFDB=EF6 @B:9F 
B>4;4FPES GS;6<@O@ 8?S 4F4> EB EFBDBAO ;?BG@OL?9AA<>B6, 6<DGEB6 < 8DG7<I 6D98BABEAOI CDB7D4@@ 
[1].  

 9:E9F96O9 Q>D4AO S6?SRFES B8A<@< <; A4<5B?99 64:AOI < 6BEFD95B64AAOI ED98EF6 ;4M<FO 
>B@CPRF9DAOI E9F9= BF 6A9LA<I G7DB;. #BQFB@G <@99F @9EFB CDB5?9@4 FB7B, KFB EFG89AFO, 
B5GK4RM<9ES 6 'D&�%�, A9 B5?484RF BCOFB@ D45BFO E 84AAO@ F<CB@ B5BDG8B64A<S. �?S D9L9A<S 
CDB5?9@O A4 >4H98D9 «�AHB>B@@GA<>4J<BAAOI F9IAB?B7<= < @B5<?PAB= E6S;<» D94?<;B64A 
F9IABCB?<7BA, >BFBDO= CB;6B?S9F BE6B<FP A46O>< CB B59EC9K9A<R 59;BC4EABEF< E9F9= < 
<AHBD@4J<BAAOI E<EF9@. 

*9?PR 84AAB= D45BFO S6?S9FES A4EFDB=>4 ;4M<FAOI HGA>J<= A4 @9:E9F96OI Q>D4A4I Cisco ASA 

5505 < D-Link DFL-210 8?S ;4M<FO >BDCBD4F<6AB= E9F< BF G7DB; 59;BC4EABEF< A4 54;9 F9IABCB?<7BA4, 
>BFBDO9 CB@B7GF EFG89AF4@ CB?GK<FP EBBF69FEF6GRM<9 CD4>F<K9E><9 A46O>< D45BFO E B5BDG8B64A<9@. 

&9IABCB?<7BA 3 QFB EC9J<4?PAB B5BDG8B64AA4S C?BM48>4, 789 EFG89AFO @B7GF CDB6B8<FP 
CD4>F<K9E><9 D45BFO < Q>EC9D<@9AFO 6 B5?4EF< <AHB>B@@GA<>4J<BAAOI F9IAB?B7<=, 6>?RK4S 
A4CD46?9A<9 «"59EC9K9A<9 <AHBD@4J<BAAB= 59;BC4EABEF<». &9IABCB?<7BA 849F 6B;@B:ABEFP 
BFD45BF4FP A4 CD4>F<>9 @9I4A<;@O ;4M<FO E9F< 59; D<E>B6 CD<K<A9A<S GM9D54 <AHD4EFDG>FGD9 
D94?PAB= >B@C4A<<. 

!4 54;9 F9IABCB?<7BA4 5O?4 E@B89?<DB64A4 >BDCBD4F<6A4S E9FP, EBEFBSM4S <; 7?46AB7B BH<E4 < 
FDёI H<?<4?B6. � D4@>4I D45BFO <ECB?P;G9FES FD< F<C4 B5BDG8B64A<S: >B@@GF4FBDO Cisco Catalyst 2950 

< 2960, @9:E9F96O9 Q>D4AO Cisco ASA 5505 < D-Link DFL-210 < D45BK<9 EF4AJ<<. 
�B@@GF4FBD Cisco Catalyst 2950 <7D49F DB?P E9F< �AF9DA9F. Cisco Catalyst 2960 <ECB?P;GRFES 8?S 

B5N98<A9A<S D45BK<I EF4AJ<= 6 ?B>4?PAGR E9FP 8?S B5@9A4 84AAO@< < BD74A<;4J<< 
89@<?<F4D<;B64AAB= ;BAO (DMZ). $4;@9M9A<9 >B@@GF4FBDB6 CB;6B?S9F CB6OE<FP CDBCGE>AGR 
ECBEB5ABEFP E9F< < EA<;<FP A47DG;>G E @9:E9F96OI Q>D4AB6, >BFBDO9 S6?SRFES >?RK96O@ F<CB@ 
B5BDG8B64A<S 6 D4@>4I D45BFO. 

 9:E9F96O9 Q>D4AO A4EFD4<64RFES 6 EBBF69FEF6<< E ;484AAO@< CB?<F<>4@< 59;BC4EABEF< K9D9; 
7D4H<K9E><= (DFL-210) < >B@4A8AO= <AF9DH9=E (ASA 5505). 'EFDB=EF64 6 >4:8B@ BH<E9 B59EC9K<64RF 
>BAFDB?P A48 C9D984K9= E9F96OI C4>9FB6 @9:8G 6AGFD9AA9= ;4M<M9AAB= E9FPR < 6A9LA9= A4 BEAB64A<< 
;484AAOI CB?<F<> 59;BC4EABEF< 6 CD46<?4I 8BEFGC4. �E9 @9:E9F96O9 Q>D4AO 6OCB?ASRF HGA>J<< 
DHCP-E9D69D4 < DNS-E9D69D4, 4 F4>:9 <ECB?P;G9FES 8?S @4DLDGF<;4J<< < @BA<FBD<A74 FD4H<>4 6 
D9:<@9 D94?PAB7B 6D9@9A<. �?S 59;BC4EAB= E6S;< 6 7?B54?PAB= E9F< @9:8G BH<E4@< A4EFDB9AO VPN-

FGAA9?< CB CDBFB>B?G IPsec E <ECB?P;B64A<9@ B5M<I >?RK9=. � DFL-210 A4EFDB9A PPTP-E9D69D 8?S 
CB8>?RK9A<S G84?9AAB7B CB?P;B64F9?S > >BDCBD4F<6AB= E9F< CDBFB>B?G PPTP. &4>:9 6 DFL-210 

A4EFDB9AO HGA>J<<: 46FBD<;4J<< CB?P;B64F9?9= 8?S 8BEFGC4 > E9F< �AF9DA9F E <ECB?P;B64A<9@ 
?B>4?PAB= 54;O 84AAOI; ;4M<FO BF 4F4> WinNuke < SYN-flood; B7D4A<K9A<S CB?BEO CDBCGE>4A<S 
FD4H<>4 6 ;46<E<@BEF< BF 97B F<C4, CDBFB>B?4, <EFBKA<>4 < A4;A4K9A<S; 5?B><DB6>4 D9EGDEB6 CB 
URL-48D9E4@. 

!4 D45BK<I EF4AJ<SI D4;69DAGFO FTP < SMTP-E9D69DO, >BFBDO9 CB@9M9AO 6 
89@<?<F4D<;B64AAGR ;BAG 8?S B59EC9K9A<S 8BCB?A<F9?PAB= 59;BC4EABEF<. !4 @9:E9F96OI Q>D4A4 
A4EFDB9AO CD46<?4 8BEFGC4 8?S 8BEFGC4 > E9D69D4@, A4IB8SM<@ES 6 DMZ, ?B>4?PAOI < 6A9LA<I 
CB?P;B64F9?9=. 

�E9 C9D9K<E?9AAO9 A4EFDB9AAO9 ECBEB5O ;4M<FO CB6OL4RF 59;BC4EABEFP < QHH9>F<6ABEFP 
D45BFO >BDCBD4F<6AB= E9F<. #B?GK9AAO= BCOF CB;6B?<F EFG89AF4@ A4 54;9 F9IABCB?<7BA4 BE6B<FP 
A46O>< D45BFO E @9:E9F96O@< Q>D4A4@< < BC9D4F<6AB ECD46?SFPES E CDB5?9@4@< 59;BC4EABEF< E9F9= 6 
5G8GM9@. 

 

%C<EB> <EFBKA<>B6: 
1. �4M<F4 >BDCBD4F<6AB= <AHBD@4J<< [1?9>FDBAAO= D9EGDE] // $9:<@ 8BEFGC4: 

https://integrus.ru/blog/it-decisions/zashhita-korporativnoj-informatsii.html (�4F4 B5D4M9A<S: 19.04.2023). 
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&4L><AB6 �.�., 7D. �&-915 
!4GKAO= DG>B6B8<F9?P: �G8O?8<A4 !.�. 

 

' !/� �" : &�)!"�"��� � #�$%#��&��/ $����&�3 

'@AO= 8B@ 4 QFB 8B@, 6 >BFBDB@ <ECB?P;GRFES D4;?<KAO9 F9IAB?B7<< 8?S 46FB@4F<;4J<< < 
GCDBM9A<S :<;A< 97B B5<F4F9?9=. � 84AAB@ 8B>?489 @O D4EE@BFD<@ F9IAB?B7<<, >BFBDO9 <ECB?P;GRFES 
6 G@AOI 8B@4I, < C9DEC9>F<6O <I D4;6<F<S. 

"EAB6AO9 F9IAB?B7<< G@AB7B 8B@4 
1) �AF9DA9F 69M9= (IoT) 3 1FB B8A4 <; >?RK96OI F9IAB?B7<=, <ECB?P;G9@OI 6 G@AOI 8B@4I. % 

CB@BMPR IoT-F9IAB?B7<= D4;?<KAO9 GEFDB=EF64 @B7GF 5OFP CB8>?RK9AO > E9F< �AF9DA9F < 
B5@9A<64FPES 84AAO@< @9:8G EB5B=. 1FB CB;6B?S9F GCD46?SFP D4;?<KAO@< GEFDB=EF64@< 6 8B@9 E 
CB@BMPR E@4DFHBA4 <?< 8DG7B7B GEFDB=EF64. 

 2) �B?BEB6O9 CB@BMA<>< 3 &4><9 >4>, Siri, Alexa, Google Assistant F4>:9 L<DB>B <ECB?P;GRFES 6 
G@AOI 8B@4I. "A< CB;6B?SRF GCD46?SFP GEFDB=EF64@< < E<EF9@4@< 8B@4 7B?BEB@, KFB 89?49F <I 5B?99 
G8B5AO@< 6 <ECB?P;B64A<<. 

 3) �6FB@4F<;4J<S G@AB7B 8B@4 - "A4 CB;6B?S9F A4EFDB<FP D4;?<KAO9 EJ9A4D<< 8?S GCD46?9A<S 
GEFDB=EF64@< 6 8B@9. !4CD<@9D, @B:AB A4EFDB<FP E<EF9@G 46FB@4F<K9E>B7B 6>?RK9A<S E69F4 CD< 6IB89 
6 >B@A4FG <?< 46FB@4F<K9E>B7B 6O>?RK9A<S >BA8<J<BA9D4, 9E?< A<>B7B A9F 8B@4 < FB@G CB8B5AB9. 

4) '@AO9 GEFDB=EF64 3 1FB G@AO9 84FK<>< 86<:9A<S, G@AO= ;4@B>, G@AO9 DB;9F>< F4>:9 
S6?SRFES >?RK96O@< Q?9@9AF4@< G@AB7B 8B@4. "A< B5OKAB CB8>?RK4RFES > E9F< �AF9DA9F < CB;6B?SRF 
GCD46?SFP D4;?<KAO@< HGA>J<S@< 8B@4 E CB@BMPR E@4DFHBA4 <?< 8DG7B7B GEFDB=EF64. 

#9DEC9>F<6O D4;6<F<S F9IAB?B7<= G@AB7B 8B@4 
1) $4;6<F<9 IoT - IoT-F9IAB?B7<< CDB8B?:4F D4;6<64FPES, < QFB CD<6989F > 5B?99 L<DB>B@G 

<ECB?P;B64A<R GEFDB=EF6, CB8>?RK9AAOI > E9F< �AF9DA9F, 6 G@AOI 8B@4I. !4CD<@9D, @O @B:9@ 
G6<89FP G@AO9 CD<5BDO, >BFBDO9 E4@< GCD46?SRF E6B9= D45BFB= < CB8>?RK4RFES > 8DG7<@ GEFDB=EF64@ 
6 8B@9, KFB5O BCF<@<;<DB64FP <I D45BFG. 

2) $4;6<F<9 < G?GKL9A<9 7B?BEB6OI CB@BMA<>B6 - �B?BEB6O9 CB@BMA<>< F4>:9 5G8GF 
CDB8B?:4FP D4;6<64FPES < G?GKL4FPES. "A< 5G8GF B5?484FP 5B?PL9= FBKABEFPR 6 D4ECB;A464A<< 
7B?BEB6OI >B@4A8, 4 F4>:9 E@B7GF GCD46?SFP 5B?PL<@ >B?<K9EF6B@ GEFDB=EF6 < E<EF9@ 6 8B@9. 

3) $4;6<F<9 < D4EL<D9A<9 HGA>J<BA4?4 46FB@4F<;4J<< - %<EF9@O 46FB@4F<;4J<< 5G8GF 
CDB8B?:4FP D4;6<64FPES, < @O @B:9@ B:<84FP 5B?PL97B >B?<K9EF64 6B;@B:ABEF9= 8?S GCD46?9A<S 
GEFDB=EF64@< < E<EF9@4@< 8B@4.  O @B:9@ B:<84FP 5B?PL97B >B?<K9EF64 A4EFD4<649@OI EJ9A4D<96, 
5B?99 FBKAOI A4EFDB9> < GCD46?9A<S, 4 F4>:9 5B?99 <AF9??9>FG4?PAB= 46FB@4F<;4J<<. 

4) $4;6<F<9 G@AOI GEFDB=EF6 - '@AO9 GEFDB=EF64 F4>:9 5G8GF CDB8B?:4FP D4;6<64FPES. "A< 
5G8GF B5?484FP 5B?99 FBKAO@< 84FK<>4@< < 6B;@B:ABEFPR GCD46?9A<S 5B?PL<@ >B?<K9EF6B@ GEFDB=EF6. 
 O @B:9@ B:<84FP 5B?PL97B >B?<K9EF64 G@AOI GEFDB=EF6, >BFBDO9 5G8GF D45BF4FP 6@9EF9, KFB5O 
B59EC9K<FP BCF<@4?PAGR D45BFG E<EF9@ 8B@4. 

#?REO < @<AGEO G@AOI 8B@B6 
 1) #?REO: '@AO= 8B@ B59EC9K<649F 5B?99 G8B5AO= < QHH9>F<6AO= ECBEB5 GCD46?9A<S 

GEFDB=EF64@< < E<EF9@4@< 8B@4. "A @B:9F G?GKL<FP 59;BC4EABEFP 8B@4 E CB@BMPR G@AOI >4@9D, 
84FK<>B6 86<:9A<S < G@AOI ;4@>B6, 4 F4>:9 G?GKL<FP Q>BAB@<R D9EGDEB6, F4><I >4> Q?9>FDBQA9D7<S < 
6B84, E CB@BMPR 46FB@4F<;4J<< GCD46?9A<S QA9D7BCBFD95?9A<9@ < G@AOI GEFDB=EF6. 

2)  <AGEO: '@AO= 8B@ FD95G9F 5B?PL<I A4K4?PAOI <A69EF<J<= 6 G@AO9 GEFDB=EF64 < E<EF9@O, 
KFB @B:9F 5OFP 8BDB7B 8?S A9>BFBDOI ?R89=. '@AO= 8B@ @B:9F 5OFP 5B?99 GS;6<@O@ > A4DGL9A<S@ 
>BAH<89AJ<4?PABEF< 84AAOI.  

&4><@ B5D4;B@, G@AO= 8B@ 4 QFB F9IAB?B7<K9E><= CDBDO6, >BFBDO= <;@9A<F ECBEB5, >BFBDO@ 
@O GCD46?S9@ A4L<@ 8B@B@. IoT-F9IAB?B7<<, 7B?BEB6O9 CB@BMA<><, 46FB@4F<;4J<S < G@AO9 GEFDB=EF64 
CB;6B?SRF B59EC9K<FP 5B?99 G8B5AO= < QHH9>F<6AO= ECBEB5 GCD46?9A<S GEFDB=EF64@< < E<EF9@4@< 
8B@4, G?GKL<FP 59;BC4EABEFP < Q>BAB@<R D9EGDEB6. 

$4;6<F<9 G@AOI 8B@B6 5G89F CDB8B?:4FPES, < @O @B:9@ B:<84FP 5B?PL97B >B?<K9EF64 
6B;@B:ABEF9= < AB6OI F9IAB?B7<=. '@AO= 8B@ EF4A9F 6E9 5B?99 8BEFGCAO@ < B5O89AAO@ 8?S ?R89=, 
>BFBDO9 ;4IBFSF G?GKL<FP E6B= B5D4; :<;A< < >B@HBDFABEFP E6B97B 8B@4. 

 

%C<EB> <EFBKA<>B6: 
1. "'@AO= 8B@" - 6B;@B:ABEF< < C9DEC9>F<6O D4;6<F<S  [1?9>FDBAAO= D9EGDE]. 3 $9:<@ 8BEFGC4: 

https://real-trac.com/ru/company/blog/umnyj_dom/  (�4F4 B5D4M9A<S 20.04.2023) 
2. #9DEC9>F<6O D4;6<F<S F9IAB?B7<< "'@AO= 8B@" [1?9>FDBAAO= D9EGDE]. 3 $9:<@ 8BEFGC4: 

https://bcoreanda.com/ShowArticle.aspx?ID=8634 (�4F4 B5D4M9A<S 20.04.2023) 

https://real-trac.com/ru/company/blog/umnyj_dom/
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�B7<AB6 �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: �G8O?8<A4 !.�. 

 

�!�+�!�� *�!&$"� "�$��"&�� ��!!/) � %"�$� �!!/) '%�"��3) ��3 
#$��"%&����!�3 �"!&�!&�  

�4F4-J9AFD <?< J9AFD ID4A9A<S < B5D45BF>< 84AAOI (*"�/*)"�) - QFB 
EC9J<4?<;<DB64AAB9 ;84A<9 8?S D4;@9M9A<S (IBEF<A74) E9D69DAB7B < E9F96B7B B5BDG8B64A<S < 
CB8>?RK9A<S 45BA9AFB6 > >4A4?4@ E9F< �AF9DA9F. 

�4F4-J9AFD <ECB?AS9F HGA>J<< B5D45BF><, ID4A9A<S < D4ECDBEFD4A9A<S <AHBD@4J<<, >4> 
CD46<?B, 6 <AF9D9E4I >BDCBD4F<6AOI >?<9AFB6. 

"A BD<9AF<DB64A A4 D9L9A<9 5<;A9E-;484K CGF9@ CD98BEF46?9A<S <AHBD@4J<BAAOI GE?G7. 
�BAEB?<84J<S 6OK<E?<F9?PAOI D9EGDEB6 < ED98EF6 ID4A9A<S 84AAOI 6 *"� CB;6B?S9F 

EB>D4F<FP EB6B>GCAGR EFB<@BEFP 6?489A<S IT-<AHD4EFDG>FGDB= ;4 EK9F 6B;@B:ABEF< 
QHH9>F<6AB7B <ECB?P;B64A<S F9IA<K9E><I ED98EF6, A4CD<@9D, C9D9D4ECD989?9A<S A47DG;B>, 4 
F4>:9 ;4 EK9F EB>D4M9A<S D4EIB8B6 A4 48@<A<EFD<DB64A<9. 

�4F4-J9AFDO B5OKAB D4ECB?B:9AO 6 CD989?4I <?< 6 A9CBED98EF69AAB= 5?<;BEF< BF G;?4 
E6S;< <?< FBK>< CD<EGFEF6<S >4>B7B-?<5B B8AB7B <?< A9E>B?P><I BC9D4FBDB6 E6S;<. "EAB6AO@ 
>D<F9D<9@ BJ9A>< >4K9EF64 D45BFO ?R5B7B 84F4-J9AFD4 S6?S9FES 6D9@S 8BEFGCABEF< E9D69D4 
(4CF4=@). 

 *"�-O QFB 6>?RK49F 6 E95S   >B@@GF4J<BAAB9 B5BDG8B64A<9,  4  <AHBD@4J<S E B5N9>FB6 
CDB@OL?9AABEF< CBEFGC49F 6 *"�-O. 

%BEF46 J9AFDB6 B5D45BF>< 84AAOI CB8D4;89?S9FES : 
-<AHBD@4J<BAAGR <AHD4EFDG>FGDG, 6>?RK4RM9= 6 E95S E9D69DAB9 B5BDG8B64A<9 < 

B59EC9K<64RM9= BEAB6AO9 HGA>J<< 84F4-J9AFD4 4 B5D45BF>G < ID4A9A<9 <AHBD@4J<<; 
-F9?9>B@@GA<>4J<BAAGR <AHD4EFDG>FGDG, B59EC9K<64RM9= 6;4<@BE6S;P Q?9@9AFB6 84F4-

J9AFD4, 4 F4>:9 C9D984KG 84AAOI @9:8G 84F4-J9AFDB@ < CB?P;B64F9?S@<; 
-<A:9A9DAGR <AHD4EFDG>FGDG, B59EC9K<64RM9= ABD@4?PAB9 HGA>J<BA<DB64A<9 

BEAB6AOI E<EF9@ 84F4-J9AFD4. 
*9AFDO B5D45BF>< 84AAOI @B:AB >?4EE<H<J<DB64FP  CB D4;?<KAO@ >D<F9D<S@: 
-CB EBBF69FEF6<R FD95B64A<S@ EF4A84DFB6; 
-CB D4;@9DG; 
-CB CD98A4;A4K9A<<. 
�B@@GA<>4J<< 84F4-J9AFD4 K4M9 6E97B 54;<DGRFES A4 E9FSI E <ECB?P;B64A<9@ CDBFB>B?4 

IP [1]. 

�4F4-J9AFD EB89D:<F A9E>B?P>B DBGF9DB6 < E6<FK9=, >BFBDO9 GCD46?SRF FD4H<>B@ @9:8G 
E9D69D4@< < «6A9LA<@ @<DB@». 

�?S A489:ABEF< 84F4-J9AFD <AB784 CB8>?RK9A > <AF9DA9FG E CB@BMPR @AB:9EF64 D4;AOI 
6A9LA<I >4A4?B6 BF D4;AOI CDB64=89DB6. 

!9>BFBDO9 E9D69DO 6 84F4-J9AFD9 E?G:4F 8?S D45BFO 54;B6OI <AF9DA9F- < <AFD4A9F-
E?G:5, >BFBDO9 <ECB?P;GRFES 6AGFD< BD74A<;4J<<: CBKFB6O9 E9D69D4, CDB>E<-E9D69D4, DNS-

E9D69D4 < F. C. 
%9F96B= GDB69AP 59;BC4EABEF< CB889D:<64RF @9:E9F96O9 Q>D4AO, VPN-L?R;O, IDS-

E<EF9@O < F. 8. 
&4>:9 <ECB?P;GRFES E<EF9@O @BA<FBD<A74 FD4H<>4 < A9>BFBDOI CD<?B:9A<=. 
 

%C<EB> <EFBKA<>B6: 
 1. �B>GK496 �.�., �4?PH4 �.�.,  4>?4K>B64 �.� �DI<F9>FGD4 J9AFDB6 B5D45BF>< 84AAOI. 

 .: �BDSK4S �<A<S &9?9>B@.2020.420E[1?9>FDBAAO= D9EGDE].$9:<@ 8BEFGC4: 
https://www.techbook.ru/book.php?id_book=1132 (�4F4 B5D4M9A<S 17.04.2023) 

 

 

 

https://www.techbook.ru/book_list.php?str_author=%D0%94%D0%BE%D0%BA%D1%83%D1%87%D0%B0%D0%B5%D0%B2%20%D0%92.%D0%90.
https://www.techbook.ru/book_list.php?str_author=%D0%9A%D0%B0%D0%BB%D1%8C%D1%84%D0%B0%20%D0%90.%D0%90.
https://www.techbook.ru/book_list.php?str_author=%D0%9C%D0%B0%D0%BA%D0%BB%D0%B0%D1%87%D0%BA%D0%BE%D0%B2%D0%B0%20%D0%92.%D0%92.
https://www.techbook.ru/book.php?id_book=1132
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)B8R> �.�., 7D. �&-925 
!4GKAO= DG>B6B8<F9?P: �G8O?8<A4 !.�. 

 

%"�$� �!!/� &�)!"�"��� &�)!"�"��+�%��) �"���0!/) 
�/+�%��&��0!/) %�&�� 

 
&9IAB?B7<K9E><9 ?B>4?PAO9 6OK<E?<F9?PAO9 E9F< (&��%) S6?SRFES A9BFN9@?9@B= 

K4EFPR 46FB@4F<;<DB64AAOI E<EF9@ GCD46?9A<S F9IAB?B7<K9E><@< CDBJ9EE4@<. 
%B6D9@9AAO9 F9IAB?B7<< &��% CB;6B?SRF D94?<;B6O64FP E?B:AO9 F9IAB?B7<K9E><9 

CDBJ9EEO E 6OEB>B= FBKABEFPR < QHH9>F<6ABEFPR. 
"8AB= <; >?RK96OI BEB59AABEF9= EB6D9@9AAOI &��% S6?S9FES 6B;@B:ABEFP <AF97D4J<< 

D4;?<KAOI GEFDB=EF6 < B5BDG8B64A<S 6 98<AGR 6OK<E?<F9?PAGR E9FP. 
�?S B59EC9K9A<S 6OEB>B= A489:ABEF< < 59;BC4EABEF< 6 D45BF9 &��% CD<@9ASRFES 

EC9J<4?PAO9 F9IAB?B7<< < CDBFB>B?O, 4 F4>:9 GEFDB=EF64 59;BC4EABEF< A4 BEAB69 E<EF9@ 
59;BC4EABEF<. 

%B6D9@9AAO9 &��% CB;6B?SRF D94?<;B6O64FP >BAJ9CJ<R «�AF9DA9F4 69M9=» 6 
CDB<;6B8EF69AAOI CDBJ9EE4I, KFB CB;6B?S9F ;A4K<F9?PAB CB6OE<FP GDB69AP 46FB@4F<;4J<< < 
QHH9>F<6ABEF< CDB<;6B8EF64. 

"8A<@ <; >?RK96OI A4CD46?9A<= D4;6<F<S &��% S6?S9FES <ECB?P;B64A<9 B5?4KAOI 
F9IAB?B7<=, KFB CB;6B?S9F GCDBEF<FP <AF97D4J<R D4;?<KAOI GEFDB=EF6 < EA<;<FP ;4FD4FO A4 
CB889D:>G < B5E?G:<64A<9 <AHD4EFDG>FGDO. 

%B6D9@9AAO9 &��% F4>:9 CD98BEF46?SRF 6B;@B:ABEFP G84?9AAB7B @BA<FBD<A74 < 
GCD46?9A<S F9IAB?B7<K9E><@< CDBJ9EE4@<, KFB CB;6B?S9F ;A4K<F9?PAB CB6OE<FP GDB69AP 
>BAFDB?S < GCD46?9A<S CDB<;6B8EF6B@. 

�4:AO@ 4EC9>FB@ EB6D9@9AAOI &��% S6?S9FES <I 7<5>BEFP < @4ELF45<DG9@BEFP, KFB 
CB;6B?S9F ?97>B 484CF<DB64FP E<EF9@G CB8 <;@9ASRM<9ES GE?B6<S CDB<;6B8EF64 < 8B546?SFP 
AB6B9 B5BDG8B64A<9 6 E9FP. 
         %97B8AS EGM9EF6G9F @AB:9EF6B >B@C4A<=, >BFBDO9 ;4A<@4RFES D4;D45BF>B=, BE6B9A<9@ 
EB6D9@9AAOI F9IAB?B7<= <  D4;D45BF>B= B5BDG8B64A<S ��%. �4:AGR DB?P 6 D4;6<F<< E9F96OI 
F9IAB?B7<= 6 $BEE<< <7D4RF BD74A<;4J<<: $BEE<=E><= A4GKAB-<EE?98B64F9?PE><= <AEF<FGF 
D4;6<F<S B5M9EF69AAOI E9F9= ($"%!��$"%), Russian Institute for Public Networks, RIPN, Qtech, 

«$GEPF9?9F9I», Eltex ,Elsicom, !�&��% < F.8. �EEBDF<@9AF CBEF46?S9@B7B B5BDG8B64A<S G 
A9>BFBDOI  CDB<;6B8<F9?9=  69EP@4 L<DB>, 4 G 8DG7<I CB>4 E>DB@AO=. !B CDBJ9EE CBL9?. � 6 
E>BDB@ 6D9@9A< $BEE<=E><9 E9F< CBEF9C9AAB A4KAGF <ECB?P;B64FP BF9K9EF69AAB9 B5BDG8B64A<9. 

 &4> >4>  EB6D9@9AAO9 F9IAB?B7<< &��% S6?SRFES 64:AO@ <AEFDG@9AFB@ 8?S CB6OL9A<S 
QHH9>F<6ABEF< CDB<;6B8EF64, G?GKL9A<S >4K9EF64 CDB8G>J<< < EA<:9A<S ;4FD4F A4 
CDB<;6B8EF6B. 

 
%C<EB> <EFBKA<>B6 

1.%9F96O9 F9IAB?B7<<. "5M<9 E6989A<S. [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4: 
http://www.lantester.ru/networkteh/common/what-is-networkteh.html/ 
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�84AB6 �.�., 7D. �&�-235 
!4GKAO= DG>B6B8<F9?P: �684>B64 �.!. 

 

��� (��"%"(�3 #" "���& %"�$� �!!" ' +��"���'? 
 

*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9EH9D, 789 H<?BEBH<S CB@B749F 
EB6D9@9AAB@G K9?B69>G. 

(<?BEBH<S GK<F >D<F<K9E>B@G @OL?9A<R, CB@B74S A4@ 4A4?<;<DB64FP 4D7G@9AFO < 
;48464FP 6BCDBEO. &9D@<A «@OL?9A<9» 6E9784 5O? H<?BEBHE><@ CBASF<9@, 4 <EFBD<S 
H<?BEBH<< 3 QFB <EFBD<S K9?B69K9E>B= @OE?<. BD<9AF4J<S A4 D4;6<F<9 >D<F<K9E>B7B 
@OL?9A<S ?<KABEF< EF4?4 B8A<@ <; 4>F<6AB D4;6<64RM<IES A4CD46?9A<= D9HBD@<DB64A<S 
E<EF9@O EB6D9@9AAB7B B5D4;B64A<S[1]. 

(<?BEBH<S B59EC9K<649F BEAB6G 8?S CD<ASF<S QF<K9E><I D9L9A<=, CBA<@4S CD<AJ<CO < 
<I CD<@9A9A<9 6 D4;?<KAOI >BAF9>EF4I. &4><9 F9BD<<, >4> >BAE9>69AJ<4?<;@, 89BAFB?B7<S < 
QF<>4 8B5DB89F9?<, G>4;O64RF A4@, >4> 89=EF6B64FP 6 D4;?<KAOI E<FG4J<SI, CB@B74S A4@ 
D9L4FP QF<K9E><9 CDB5?9@O 6 ?<KAOI < CDBH9EE<BA4?PAOI GE?B6<SI. "CD989?SRFES K9FOD9 
F<C4 QF<K9E><I F9BD<=, BEAB64AAO9 A4 D4;?<KAB@ CBA<@4A<< @BD4?PAB7B <EFBKA<>4: 
A4FGD4?<EF<K9E><9, EBJ<B?B7<K9E><9, 4AFDBCB?B7<K9E><9 < E69DIA4FGD4?<EF<K9E><9[2]. 

"EAB6AO9 QF<K9E><9 F9BD<< 6>?RK4RF QF<>G 8B?74, QF<>G 8B5DB89F9?< < QF<>G J9AABEF9=. 
(<?BEBH<S ECBEB5EF6G9F ?<KABEFAB@G DBEFG CBED98EF6B@ E4@B4A4?<;4 < CBEF4AB6>< CB8 

EB@A9A<9 CD98CB?B:9A<=. 1FB CB@B749F ?R8S@ BCD989?<FP B5?4EF< 8?S G?GKL9A<S < D45BF4FP 
A48 F9@, KFB5O EF4FP ?GKL<@< 69DE<S@< E4@<I E95S. �DB@9 FB7B, H<?BEBH<S D4EL<DS9F 
EB;A4A<9 K9?B69>4, D4EL<DSS 97B >DG7B;BD < D4;6<64S A46O>< >D<F<K9E>B7B @OL?9A<S, KFB 
CD<6B8<F > 5B?99 E4@B5OFAB= ?<KABEF<. 

(<?BEBH<S B>4;O649F 6?<SA<9 A4 CB?<F<K9E><= 8<E>GDE < <EE?98G9F 6BCDBEO, 
E6S;4AAO9 E GCD46?9A<9@, ECD4698?<6BEFPR < 6?4EFPR. #BA<@4A<9 D4;?<KAOI CB?<F<K9E><I 
<89B?B7<=, F4><I >4> ?<59D4?<;@, >BAE9D64F<;@ < EBJ<4?<;@, BEAB64AB A4 H<?BEBHE><I 
CD<AJ<C4I[3,4]. 

(<?BEBH<S CB@B749F CBASFP CD<DB8G ;A4A<S < A4GKAO= @9FB8. �954FO @9:8G 
H<?BEBH4@< < GK9AO@< @B7GF CB@BKP D4EL<D<FP CBA<@4A<9 A4GKAB7B CDBJ9EE4 < B7D4A<K9A<= 
A4GKAOI ;A4A<=. (<?BEBH<S < A4G>4 B59 EFD9@SFES CBASFP @<D. 

(<?BEBH<S 3 64:AO= <AEFDG@9AF 8?S D4;6<F<S 6 D4;AOI EH9D4I :<;A<: >D<F<K9E>B9 
@OL?9A<9, QF<>4, ?<KABEFAO= DBEF, CBA<@4A<9 E@OE?4 :<;A<, CB?<F<>4 < A4G>4. �?47B84DS 
H<?BEBH<< @O CB?GK49@ E<EF9@4F<K9E><= CB8IB8 > CBA<@4A<R @<D4, D4;6<649@ A46O>< 
4A4?<;4 <AHBD@4J<<, CD<ASF<S B5BEAB64AAOI D9L9A<= < ?<KAB7B DBEF4. 

 

%C<EB> <EFBKA<>B6: 
1. �BDB?964 �.�. «(<?BEBHE><9 4EC9>FO >D<F<K9E>B7B @OL?9A<S». $9:<@ 

8BEFGC4: https://cyberleninka.ru/article/n/filosofskie-aspekty-kriticheskogo-myshleniya 

2. «#BASF<9 QF<>< 6 H<?BEBH<<». $9:<@ 
8BEFGC4: https://zaochnik.com/spravochnik/filosofija/problemy-filosofii/etika-v-filosofii/ 

3. �D4 �4E<?P964«$B?P (<?BEBH<< 6 EF4AB6?9A<< < D4;6<F<< ?<KABEF<». $9:<@ 
8BEFGC4:https://studref.com/645571/politologiya/politika_filosofiya 

4. %G@9D �.�. «�;4<@BE6S;P H<?BEBH<< E D4;6<F<9@ A4G><». $9:<@ 
8BEFGC4:https://cyberleninka.ru/article/n/vzaimosvyaz-filosofii-s-razvitiem-nauki 

 
 

https://cyberleninka.ru/article/n/filosofskie-aspekty-kriticheskogo-myshleniya
https://zaochnik.com/spravochnik/filosofija/problemy-filosofii/etika-v-filosofii/
https://studref.com/645571/politologiya/politika_filosofiya
https://cyberleninka.ru/article/n/vzaimosvyaz-filosofii-s-razvitiem-nauki
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!4GKAO= DG>B6B8<F9?P: �684>B64 �.!. 

 

#$"��� � ��+!"%&� � (��"%"(�� %"�$�&� 

*9?PR 84AAB= D45BFO S6?S9FES 4A4?<; CBA<@4A<S ?<KABEF< 6 H<?BEBH<< %B>D4F4. 
� J9AFD9 H<?BEBHE><I <AF9D9EB6 %B>D4F4 EFBS?4 CDB5?9@4 K9?B69>4 <?< EG5N9>F4. � 

BF?<K<9 BF @4F9D<4?<EFB6, CD98L9EF6B646L<I %B>D4FG, <E>46L<I BF69FO A4 >4E4RM<9ES 
K9?B69>4 6BCDBEO, CD9<@GM9EF69AAB, 6 BFABL9A<< > CD<DB89 < CD<;O646L<I "CD<E?GL<64FPES 
> CD<DB89", %B>D4FB@ CB8K9D><64?BEP ;A4K9A<9 EB69EF< >4> "6AGFD9AA97B 7B?BE4", 
74D4AF<DGRM97B CBEF<:9A<9 CB8?<AAB= <EF<AO. %B>D4F 6 8<E>GEE<SI < 59E984I BEAB6AB9 
6A<@4A<9 B5D4M4? A4 CB;A4A<9 8B5DB89F9?< [1]. 

"EAB6AO@< 8B5DB89F9?S@< CB %B>D4FG EK<F4?<EP E89D:4AABEFP (G>DBM9A<9 EFD4EF9=), 
@G:9EF6B (CD9B8B?9A<9 BC4EABEF9=) < ECD4698?<6BEFP (EB5?R89A<9 5B:9EF69AAOI < 
K9?B69K9E><I ;4>BAB6). +9?B69> CD<B5D9F49F QF< 8B5DB89F9?< 6 D9;G?PF4F9 CB;A4A<S < 
E4@BCB;A4A<S. 

#B %B>D4FG, K9?B69> 6 CD<AJ<C9 5O? 5O ?<L9A ;A4A<S < D4;G@4, 9E?< 5O 6 A9@ 
BFEGFEF6B64?4 59EE@9DFA4S 8GL4. �@9AAB 5?47B84DS 9= K9?B69> ECBEB59A CD<B5M4FPES > 
5B:9EF69AAB@G ;A4A<R, F4> >4> CB8B5AB9 CB;A49FES CB8B5AO@. �GL4 CB %B>D4FG, >DB@9 FB7B, 
S6?S9FES ID4A<F9?PA<J9= CD<B5D9F9AAOI 9R ;A4A<=, CB?GK9AAOI 6 CBEFBSAAOI EFD4AEF6<SI 6 
FB@ < QFB@ @<D9, K9?B69K9E>B9 CB;A4A<9 S6?S9FES 6BECB@<A4A<9@ 8GL< B CD9:A<I CB?GK9AAOI 
;A4A<SI [2]. 

 9DB= 6E9I 69M9= CB %B>D4FG S6?S9FES A9 K9?B69>, 4 5B7. #BQFB@G ;4>?RK49FES <EF<AAO= 
CGFP K9?B69K9E>B7B CB;A4A<S 6 CBA<@4A<< 5B:9EF69AAB= @G8DBEF<, GCD46?SRM9= 6E9@< 
89?4@<. � >BA9KAB@ EK9F9, @9DB= 69M9= CB %B>D4FG B>4;O649FES K9?B69>, AB <@99FES 6 6<8G 
84:9 A9 E>B?P>B ?<KABEFP, 4 ?<LP D4;G@ < ;A4A<9 K9?B69>4 (CBA<@4A<9 K9?B69>4 >4> @OE?SM97B 
EGM9EF64). �OEL<@ CDBS6?9A<9@ ;45BFO 5B74 B ?R8SI CB %B>D4FG S6?S9FES A489?9A<9 <I 
?<KABEFPR < D4;G@ABEFPR. &B?P>B D4;G@ @B:9F 84FP B5M9B5S;4F9?PAB9 6OEL99 A4K4?B, < ;A4S, 
KFB F4>B9 5?47B89F9?P, K9?B69> @B:9F EF4FP "5?47BDB8AO@" [2]. 

 

%C<EB> <EFBKA<>B6: 
1. �<KABEFP K9?B69>4 6 CBA<@4A<< %B>D4F4 / studwood.net - [1?9>FDBAAO= D9EGD] -

https://studwood.net/907425/filosofiya/lichnost_cheloveka_ponimanii_sokrata 

2. �GD96<K #.%. "EAB6O H<?BEBH<<. 'K95AB9 CBEB5<9. -  .: �;84F9?PEF6B 
"#DBEC9>F", 2013. - %.36. 
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!4GKAO= DG>B6B8<F9?P: �684>B64 �.!. 

 
#$��" � (��"%"(�� ��!&� 

 
�@@4AG<? �4AF (172431804) 3 CDBH9EEBD �9A<7E59D7E>B7B GA<69DE<F9F4, BEAB64F9?P 

A9@9J>B= >?4EE<K9E>B= H<?BEBH<<, CD46B6B= @OE?<F9?P QCBI< #DBE69M9A<S, BEAB6BCB?B:A<> 
F9BD<< CD46B6B7B 7BEG84DEF64, 46FBD CDB9>F4 GEF4AB6?9A<S 69KAB7B @<D4 @9:8G 7BEG84DEF64@<, 
BEAB64F9?P >D<F<K9E>B= H<?BEBH<<. %6B9 GK9A<9 B CD469 6 BEAB6AB@ BA <;?B:<? 6 D45BF4I: 
«"EAB6O @9F4H<;<>< AD46EF69AABEF<» (1785); «�D<F<>4 CD4>F<K9E>B7B D4;G@4» (1788); «� 
69KAB@G @<DG» (1795) < « 9F4H<;<>4 AD46B6 6 86GI K4EFSI» (1797), 789 BA E CB;<J<= 
«CD4>F<K9E>B7B D4;G@4» 849F D4J<BA4?<EF<K9E>B9 B5BEAB64A<9 GK9A<S B CD469 < 7BEG84DEF69. 

!4 CD46B6O9 < CB?<F<K9E><9 6;7?S8O �4AF4 5B?PLB9 6?<SA<9 B>4;4?< <89< HD4AJG;E><I 
CDBE69F<F9?9= 3 �.-�. $GEEB, ,.-�.  BAF9E>P9 < 8D. �4AF IBDBLB D4;5<D4?ES < 6 D45BF4I 
D4J<BA4?<EFB6 (F4><I >4> 3 �. %C<AB;4, $. �9>4DF) < CD98EF46<F9?9= Q@C<D<;@4 (�:. �9D>?<, �. 
2@, �:. �B>>). �B?99 FB7B, <@9AAB 6 ;4E?G7G �4AF4 EF46SF FBF H4>F, KFB 9@G G84?BEP 6O69EF< 
H<?BEBH<R <; FGC<>4, 6 >BFBDO= BA4 ;4L?4 6 ECBD9 @9:8G D4J<BA4?<EF4@< < Q@C<D<>4@<. 
�@9EF9 E F9@ �4AFB@ CB869D7?BEP :9EF>B= >D<F<>9 GK9A<9 �.�. (<IF9: «&;4S6?SR, KFB EK<F4R 
!4G>BGK9A<9 (<IF9 EB69DL9AAB A9EBEFBSF9?PAB= E<EF9@B=» [1]. 

�D<F<>4 K<EFB7B D4;G@4 3 A4G>4, <EE?98GRM4S K<EFO= D4;G@, 97B <EFBKA<>< < 7D4A<JO. 
�D<F<>4 «K<EFB7B D4;G@4» 5O?4 >D<F<>B= CD<FS;4A<= F9I, >FB CB?P;G9FES K<EFO@ 
F9BD9F<K9E><@ D4;G@B@, >FB CD9F9A8G9F A4 CBEF<:9A<9 @9F4H<;<K9E><I <EF<A 6A9 CD989?B6 
CD<>?48AB7B D4EEG:89A<S. �D<F<>4 CD4>F<K9E>B7B D4;G@4 CBE6SM9A4 <EE?98B64A<R < 
B5BEAB64A<R AD46EF69AABEF<. �9;GE?B6ABEFP GA<69DE4?<;<DG9@OI AD46EF69AAOI FD95B64A<= 
S6?S9FES A9GEFD4A<@B= BK96<8ABEFPR @BD4?PAB7B EB;A4A<S, E69DIQ@C<D<K9E><@ «H4>FB@» 
K<EFB7B CD4>F<K9E>B7B D4;G@4. � «�D<F<>9 ECBEB5ABEF< EG:89A<S» �4AF D4EE@4FD<649F 
D9H?9>F<DGRMGR ECBEB5ABEFP EG:89A<S, CD<K9@ CD< 99 4A4?<;9 BA B5A4DG:<F, KFB 9M9 9EFP 
BEB54S ECBEB5ABEFP EG8<FP B 69M4I CB CD46<?G, AB A9 CB CBASF<S@, >BFBDGR A4;O64RF 
«QEF9F<K9E>B=». 

 9F4H<;<>4 AD46B6 3 GK9A<9 B 69M4I-6-E959 < S6?9A<SI >4> EC9J<H<K9E>B= BAFB?B7<< 
>D<F<K9E>B7B A4G>BGK9A<S. +<EF4S ECBAF4AABEFP D4;G@4 6 97B ;4>BAAB@ J9?9CB?474A<<, 
CD96BEIB8SM4S E<AF9F<K9E>GR ECBEB5ABEFP D4EEG8>4, B>4;O649FES @9F4H<;<K9E>B= BEAB6B= 
AD46EF69AAB7B 5OF<S ?<KABEF< < 8D. 

#D46B G �4AF4 BF?<KAB BF ;4>BAB84F9?PEF64 < <@99F J9AABEFAB9 <;@9D9A<9, 6 K4EFABEF< 
<;@9DS9FES K9D9; CBASF<9 «E6B5B84». «#D46B 9EFP B7D4A<K9A<9 E6B5B8O >4:8B7B E GE?B6<9@ 99 
EB7?4E<S EB E6B5B8B= >4:8B7B 8DG7B7B, A4E>B?P>B QFB 6B;@B:AB CB 6E9B5M9@G ;4>BAG». � F4><@ 
GE?B6<S@ BFABESFES: A4?<K<9 CD<AG8<F9?PAB BEGM9EF6?S9@OI ;4>BAB6, 74D4AF<DB64AAO= EF4FGE 
EB5EF69AABEF< < ?<KAOI CD46 <A8<6<84, D469AEF6B K?9AB6 B5M9EF64 C9D98 ;4>BAB@, 4 F4>:9 
D4;D9L9A<9 ECBDB6 6 EG895AB@ CBDS8>9. #B EGF< 89?4, C9D98 A4@< BCD989?9A<9 CD464 >4> 
E<EF9@O 6A9LA<I ;4>BAB6, F. 9. CD46B B5N9>F<6AB9, C<E4AAB9. �4AF CBA<@49F 6ER 
A98BEF4FBKABEFP F4>B7B BCD989?9A<S CD464, CBQFB@G BA 66B8<F CBASF<9 6E9B5M97B CD<AJ<C4, 
<?< 6E9B5M97B CD46B6B7B ;4>BA4, >BFBDO= @B:AB A4;64FP >4F97BD<K9E><@ CD46B6O@ 
<@C9D4F<6B@. 
  

%C<EB> <EFBKA<>B6: 
1. �4AF �. "EAB6O @9F4H<;<>< AD46EF69AABEF<. %BK. &.4(1) .%. 226.  ., 1965 
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(��"%"(%�"� !�#$����!�� �!�$)�� � 

 

*9?PR 84AAB= D45BFO S6?S9FES B;A4>B@?9A<9 E BEAB6AO@< CD<AJ<C4@< 4A4DI<;@4 6 
H<?BEBH<< < <EE?98B64A<9 BEAB6AOI F9BD9F<>B6 4A4DI<EFE>B= H<?BEBH<<, F4><I >4> FDG8O 
 <I4<?4 �4>GA<A4, #9FD4 �DBCBF><A4 < 8D. � EB6D9@9AAB@ @<D9 4A4DI<S S6?S9FES B8A<@ <; 
A4<5B?99 4>FG4?PAOI < 8<E>GEE<BAAOI 6BCDBEB6 H<?BEBH<<. �A4DI<S CD98EF46?S9F EB5B= 
CB?<F<K9E>GR <89B?B7<R, >BFBD4S BFD<J49F 7BEG84DEF6B < 6?4EFP, CD<;O64S > 45EB?RFAB= 
E6B5B89 < D46ABEF< ?R89=. � A4L9= QCBI9, 789 6?4EFP K4EFB <ECB?P;G9F E6B< CB?AB@BK<S 6 
<AF9D9E4I Q?<FO, D4;BK4DB64A<9 6 CB?<F<K9E><I E<EF9@4I < <89B?B7<SI EF4AB6<FES 6E9 5B?99 
D4ECDBEFD4A9AAO@. %BBF69FEF69AAB, 4A4DI<;@ >4> 4?PF9DA4F<6AB9 A4CD46?9A<9 6 CB?<F<K9E>B= 
@OE?< CD98EF46?S9F EB5B= B5N9>F E9DP9;AB7B <;GK9A<S 8?S H<?BEBHB6. � 84AAB@ D9H9D4F9 
5G8GF D4EE@BFD9AO >?RK96O9 4EC9>FO 4A4DI<EFE>B= <89B?B7<<, 4 F4>:9 99 BEAB6AO9 
>D<F<K9E><9 @B@9AFO, KFB CB;6B?<F CB?GK<FP 5B?99 7?G5B>B9 CBA<@4A<9 QFB= 64:AB= F9@O. 

�?S $BEE<=E>B= (989D4J<< D4;6<F<9 AB6B7B EBJ<4?PAB-Q>BAB@<K9E>B7B 7BEG84DEF64 
EB6C4849F CB 6D9@9A< < EBJ<4?PAB@G CDBEFD4AEF6G E 8DG7<@ CDBJ9EEB@ - B5M9A4J<BA4?PAO@ 
BF>4;B@ CB?ABEFPR A4J<BA4?<;<DB64FP :<;AP ?R89=, <I EB69EFP < B5M9EF69AA4S <89B?B7<S < 
Q>BAB@<>4. 

�A4DI<;@ - QFB H<?BEBHE>4S, EBJ<4?PAB-CB?<F<K9E>4S F9BD<S, EB89D:4M4S @AB:9EF6B 
A4CD46?9A<=, >BFBDO9 @B7GF 5OFP 8<4@9FD4?PAB CDBF<6BCB?B:AO 8DG7 8DG7G. !4CD46?9A<S 
4A4DI<EFE>B= H<?BEBH<< 6>?RK4RF L<DB><= EC9>FD <89= BF >D4=A97B <A8<6<8G4?<;@4 8B 
59;7BEG84DEF69AAB7B >B@@GA<;@4. 
  B:AB 6O89?<FP #D98EF46<F9?9= 4A4DI<;@4 < <I >?RK96O9 D45BFO: 

1)  4>E ,F<DA9D («�8<AEF6B < 6?489A<9 9R») 
2) #P9D �B;9H #DG8BA ("%<EF9@4 Q>BAB@<K9E><I CDBF<6BD9K<=, <?< (<?BEBH<S 

A<M9FO", "+FB F>4B9 EB5EF69AABEFP") 
3)  <I4<́? �?9>E4́A8DB6<K �4>ǴA<A ( "�BEG84DEF69AABEFP < 4A4DI<S", "�ECB698P", 

"(989D4?<;@, EBJ<4?<;@ < 4AF<F9B?B7<;@") 

4) #ёFD �?9>E996<K �DBCBF><A (")?95 < 6B?S", "�A4DI<S, 99 H<?BEBH<S, 99 <894?") 
� <FB79 @B:AB E>4;4FP, KFB 4A4DI<;@ CD98EF46?S9F EB5B= H<?BEBHE>B9 A4CD46?9A<9, 

BD<9AF<DB64AAB9 A4 <89< E6B5B8O, D469AEF64 < E4@BGCD46?9A<S. "A 6B;A<> 6 BF69F A4 
A9ECD4698?<6BEFP 7BEG84DEF69AAB= 6?4EF< < Q>BAB@<K9E><I A9D469AEF6 6 B5M9EF69. �A4DI<EFO 
A9 CD<;A4RF CD464 A4E<?<S < CD<AG:89A<S, CBQFB@G EK<F4RF, KFB B5M9EF6B @B:9F 
EGM9EF6B64FP 59; 7BEG84DEF64 < 8DG7<I HBD@ 6?4EF<, ;4@9ASS <I A4 E4@BBD74A<;4J<R ?R89= < 
EB6@9EFAGR BF69FEF69AABEFP. 

 

%C<EB> <EFBKA<>B6: 
1. «#DB<EIB:89A<9 4A4DI<;@4»: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4: 

https://histerl.ru/slovar/anarhizm.htm 

2. «$GEE><= 4A4DI<;@  . �4>GA<A4 < #. �DBCBF><A4»: [1?9>FDBAAO= D9EGDE]. $9:<@ 
8BEFGC4: https://zaochnik.com/spravochnik/filosofija/istorija-filosofii/russkij-anarhizm/ 

3. «(<?BEBHE>4S BEAB64 4A4DI<;@4»: [1?9>FDBAAO= D9EGDE]. $9:<@ 
8BEFGC4: https://postnauka.ru/faq/59987 
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*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9 E FBK>< ;D9A<S H<?BEBH<< ;A4K9A<S ?R56< 
6 :<;A< K9?B69>4. 

�R5B6P - B8AB <; HGA84@9AF4?PAOI KG6EF6 K9?B69>4. !9?P;S B5NSEA<FP 6B;A<>AB69A<9 
?R56< E CB@BMPR >4>B=-?<5B CD<K<AO, <5B, 9E?< F4><9 CD<K<AO 89=EF6<F9?PAB EGM9EF6B64?<, 
FB A<>4>B= ?R56< A9F, 4 9EFP FB?P>B 99 <@<F4J<S[1]. 

&9@4 ?R56< 8BEF4FBKAB 4>FG4?PA4 6 A4L9 6D9@S, F4> >4> ?R5B6P S6?S9FES B8AB= <; 
698GM<I CBFD95ABEF9= K9?B69>4. (<?BEBH<S A9D4;DO6AB E6S;4A4 E ?R5B6PR. %4@B E?B6B 
H<?BEBH<S S6?S9FES EBK9F4A<9@ 86GI 8D96A97D9K9E><= >BDA9= «(<?<S» C9D96B8<FES, >4> 
?R5B6P < «%BH<S» B;A4K4RM4S @G8DBEFP. !48 CD<DB8B= ?R56< ?B@4?< 7B?B6O H<?BEBHO, 
CBQFO, IG8B:A<>< < CE<IB?B7<. #D<=F< > 98<AB@G @A9A<R < CBASFP BF>G84 59D9FES QFB 
KG6EF6B, F4> A<>FB < A9 E@B7. �4A48E><= EBJ<B?B7 �:BA �?4A �< CD98?B:<? D4;89?<FP 6E9, KFB 
5?<;>B CB E@OE?G ?R56< , A4 L9EFP D4;AOI F<CB6. "A <ECB?P;B64? B8<A <I E4@OI D4AA<I < 
54;B6OI @9FB8B6 3 >4F4?B7<;4J<S. "A CD<E6B<? >4:8B@G 6<8G E6B= J69F. "CD989?9AAO9 6<8O 
BA A4;64? BEAB6AO@<, 4 BEF4?PAO9 - 8BCB?A<F9?PAO@<. � BEAB6AO@ BA BFA9E - 1DBE, %FBD79 < 
�R8GE[2]. 

�AF<KAO9 H<?BEBHO A9 EB@A964?<EP 6 @B7GM9EF69 < E<?9 ?R56<. �R5B6P 5O?4, >4> A9><= 
6E9?9AE><= 84D, A9>B9 >BE@<K9E>B9 KG6EF6B, ECBEB5AB9 CBDB:84FP 6 D46AB= EF9C9A<, >4> 8B5DB, 
F4> < ;?B. �?S ED98A969>B6PS :9 I4D4>F9DAB CD9A95D9:<F9?PAB9 BFABL9A<9 > QDBF<K9E>B= 
?R56<. �R5B6P > �B7G CDBF<6BEFB<F QDBF<K9E>B= ?R56< 6B 6E9I 99 BFABL9A<SI. 1CBI4 
$9A9EE4AE4 EF4?4 C9D9IB8AO@ QF4CB@ @9:8G H<?BEBH<9= ID<EF<4AEF64 < !B6B7B 6D9@9A<. �?S 
QFB7B C9D<B84 I4D4>F9DAO CBCOF>< 69DAGFP QDBF<K9E>B= ?R56< 99 CD464, CD<F9EA9AAO9 
5B:9EF69AAO@ 46FBD<F9FB@. %FD9@?9A<9 > G8B6?9F6BD9A<R A4E?4:89A<=, A4;64AAO@< 
CDBS6?9A<S@< K9?B69K9E>B= #D<DB8O, D4EE@4FD<64?BEP 6 >4K9EF69 BEAB6AB7B E@OE?4 ?R56<. 
1CBI4 !B6B7B 6D9@9A<, 6C<F46 6 E95S BCOF CD98O8GM<I <EFBD<K9E><I QF4CB6 D4;6<F<S 
K9?B69K9E>B= @OE?<, CBDB8<?4 J9?GR C?9S8G H<?BEBHB6, >4:8O= <; >BFBDOI 6OE>4;4? E6BR 
BJ9A>G EGMABEF< ?R56< @9:8G @G:K<AB= < :9AM<AB=[3]. 

 

%C<EB> <EFBKA<>B6: 
1. https://studbooks.net/623287/filosofiya/kulturno_istoricheskiy_analiz_predstavleniy_lyubvi 

2. (<?BEBH<S ?R56<. +. 1/#B8 B5M. D98. �. #. �BDE>B7B; %BEF. �. �. �6<A. 3  .: 
#B?<F<;84F, 1990.- 510 c. 

3. �. $G59A<E. %GMABEFP ?R56<.  .: #B?<F<;84F, 1989. 
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�@@4AG<? �4AF, A9@9J><= H<?BEBH XVIII 69>4, GF69D:84?, KFB EGM9EF6G9F 864 
BEAB6AOI ECBEB54 CB?GK9A<S ;A4A<=: K9D9; D4;G@ < K9D9; BCOF[1]. $4J<BA4?PAB9 ;A4A<9 
CD<B5D9F49FES FB?P>B E CB@BMPR D4;G@4 < A9 ;46<E<F BF BCOF4. "AB 6>?RK49F 6 E95S ;A4A<9 
?B7<K9E><I < @4F9@4F<K9E><I CD<AJ<CB6, 4 F4>:9 @9F4H<;<K9E><I >BAJ9CJ<=, F4><I >4> 
EGM9EF6B64A<9 �B74 <?< 59EE@9DF<9 8GL<. 1@C<D<K9E><9 ;A4A<S, E 8DG7B= EFBDBAO, 
CB?GK4RFES K9D9; BCOF, <ECB?P;GS BD74AO KG6EF6 8?S A45?R89A<S < 6;4<@B89=EF6<S E @<DB@. 
%R84 6IB8SF ;A4A<S B H<;<K9E>B@ @<D9, CD<DB8AOI S6?9A<SI, 4 F4>:9 B CB6989A<< K9?B69>4 < 
EBJ<4?PAOI <AEF<FGF4I[2]. 

�4AF CD<;A464?, KFB < D4J<BA4?PAB9, < Q@C<D<K9E>B9 ;A4A<9 <@9RF E6B< B7D4A<K9A<S. 
$4J<BA4?PAB9 ;A4A<9 B7D4A<K9AB EH9DB= K<EFB7B D4;G@4 < A9 @B:9F 84FP CD98EF46?9A<9 B5 
Q@C<D<K9E>B@ @<D9. 1@C<D<K9E>B9 ;A4A<9 B7D4A<K9AB D4@>4@< A4L<I BD74AB6 KG6EF6 < @B:9F 
84FP ;A4A<9 FB?P>B B >BA>D9FAB@, 4 A9 B 6E9B5M9@[2]. +FB5O EB98<A<FP QF< 864 @<D4, �4AF 
D4;D45BF4? F9BD<R "FD4AEJ9A89AF4?PAB7B", >BFBD4S, CB 97B @A9A<R, B59EC9K<64?4 @BEF @9:8G 
D4J<BA4?PAO@ < Q@C<D<K9E><@ @<D4@<[3]. 

%B7?4EAB �4AFG, FD4AEJ9A89AF4?PAB9 BFABE<FES > CBASF<S@ < >4F97BD<S@, A9B5IB8<@O@ 
8?S K9?B69K9E>B7B CBA<@4A<S @<D4, F4><@ >4> CDBEFD4AEF6B, 6D9@S, CD<K<AABEFP < 
EG5EF4AJ<S[1]. %4@< CB E959 BA< A9 S6?SRFES B5N9>F4@< BCOF4, 4 E>BD99 GE?B6<S@<, >BFBDO9 
89?4RF BCOF 6B;@B:AO@. �4AF GF69D:84?, KFB QF< FD4AEJ9A89AF4?PAO9 CBASF<S A9B5IB8<@O 
>4> 8?S D4J<BA4?PAB7B, F4> < 8?S Q@C<D<K9E>B7B CB;A4A<S, CBE>B?P>G BA< B59EC9K<64RF D4@><, 
6 >BFBDOI K9?B69> @B:9F BE@OE?<FP @<D[2]. 

�89< �4AF4 B D4J<BA4?PAB@ < Q@C<D<K9E>B@ ;A4A<< B>4;4?< 7?G5B>B9 6?<SA<9 A4 
CBE?98GRM<I @OE?<F9?9= 6 F4><I B5?4EFSI, >4> QC<EF9@B?B7<S, @9F4H<;<>4 < H<?BEBH<S 
A4G><. "A< CB8K9D><64RF 64:ABEFP >4> D4;G@4, F4> < BCOF4 8?S CB?GK9A<S ;A4A<=, CD<;A464S 
CD< QFB@ <I B7D4A<K9AABEFP. �B?99 FB7B, F9BD<S FD4AEJ9A89AF4?PAB7B �4AF4 B59EC9K<649F @BEF 
@9:8G QF<@< 86G@S @<D4@<, CB;6B?SS 5B?99 CB?AB < FBA>B CBASFP B>DG:4RM<= A4E @<D[4]. 

 

%C<EB> <EFBKA<>B6: 
1. �4AF, �@@4AG<?.  4F9D<4? <; �<><C98<< 4 E6B5B8AB= QAJ<>?BC98<< 

2. �D<F<>4 K<EFB7B D4;G@4, �@@4AG<? �4AF, 3 FB@ 

3. (<?BEBH<S 8?S 4EC<D4AFB6: 'K95AB9 CBEB5<9. "(9A<>E", 2003 
4. )?95A<>B6 �.�. (<?BEBHE>4S F9B?B7<S 4AF<KABEF< < EB6D9@9AABEFP. &9>EF A4GKAB= 

EF4FP< CB EC9J<4?PABEF< «(<?BEBH<S, QF<>4, D9?<7<B6989A<9» 
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�89S 59EE@9DF<S 8GL< S6?S9FES B8AB= <; E4@OI 8D96A<I < HGA84@9AF4?PAOI F9@ 
;4C48AB= H<?BEBH<<. "A4 6B;A<>?4 9M9 6 8D96ABEF<, >B784 7D9K9E><9 H<?BEBHO A4K4?< 
;48G@O64FPES B CD<DB89 @<DB;84A<S < K9?B69>4, < COF4?<EP BF69F<FP A4 6BCDBEO B FB@, KFB 
CDB<EIB8<F E K9?B69>B@ CBE?9 E@9DF<[1]. 

#D98EF46?9A<9 B FB@, KFB 8GL4 S6?S9FES A9;46<E<@B= BF F9?4 EGMABEFPR, 6B;A<>?B G 
H<?BEBHB6 #<H47BD4 < #?4FBA4. #<H47BD9=JO EK<F4?<, KFB 8GL4 S6?S9FES 59EE@9DFAB= < 
C9D9E9?S9FES <; F9?4 6 F9?B, 6BC?BM4SEP 6 D4;?<KAOI :<6BFAOI < ?R8SI. ' #?4FBA4 8GL4 FB:9 
5O?4 A9;46<E<@B= BF F9?4 EGMABEFPR, >BFBD4S @B:9F EGM9EF6B64FP 6A9 H<;<K9E>B7B @<D4[2]. 

� ED98A969>B6B= H<?BEBH<< <89S 59EE@9DF<S 8GL< CB?GK<?4 AB6O= <@CG?PE, >B784 
ID<EF<4AE>4S D9?<7<S EF4?4 6?<SFP A4 H<?BEBHE>GR @OE?P. � ID<EF<4AEF69 8GL4 F4>:9 
EK<F4?4EP 59EE@9DFAB= < 69KAB=, AB G:9 A9 >4> A9;46<E<@4S BF F9?4 EGMABEFP, 4 >4> K4EFP 
K9?B69K9E>B= ?<KABEF<, >BFBD4S @B:9F 5OFP EC4E9A4 CBE?9 E@9DF<[4]. 

� !B6B9 6D9@S <89S 59EE@9DF<S 8GL< EF4?4 K4EFB E6S;O64FPES E <899= 5B:9EF69AAB= 
ECD4698?<6BEF<. !9>BFBDO9 H<?BEBHO, A4CD<@9D, �9=5A<J, EK<F4?<, KFB 59EE@9DF<9 8GL< 
S6?S9FES A9B5IB8<@O@ GE?B6<9@ 8?S FB7B, KFB5O �B7 @B7 A47D48<FP 8B5DOI ?R89= < A4>4;4FP 
;?OI. �DG7<9 H<?BEBHO, F4><9 >4> �@@4AG<? �4AF, GF69D:84?<, KFB <89S 59EE@9DF<S 8GL< A9 
@B:9F 5OFP 8B>4;4A4 A<>4><@< Q@C<D<K9E><@< ED98EF64@<, < KFB BA4 S6?S9FES B5N9>FB@ 69DO, 
4 A9 ;A4A<S[3]. 

� J9?B@, <89S 59EE@9DF<S 8GL< S6?S9FES B8AB= <; E4@OI E?B:AOI < ;4748BKAOI F9@ 
;4C48AB= H<?BEBH<<. "A4 CDB8B?:49F CD<6?9>4FP 6A<@4A<9 <EE?98B64F9?9= < H<?BEBHB6 8B 
E97B8ASLA97B 8AS, < CB-CD9:A9@G 6O;O649F ECBDO < 8<E>GEE<<. 

 

%C<EB> ?<F9D4FGDO: 

1. �9EE@9DF<9 8GL<: <89<, GK9A<S, 6OE>4;O64A<S <;69EFAOI ?R89=. 
2. �BCDBE B CD<DB89 8GL<; 8GL4 >4> BEB54S EGMABEFP.  
3. �GL4 >4> CD98EF46?SRM4S EG5EF4AJ<S < «�<64S <89S» 6 H<?BEBH<< �. �. �9=5A<J4. 
4. %. �DO?B64, !. )4@<FB6 &9?9EAB9 59EE@9DF<9. �9EE@9DF<9 ?<KABEF< 6 ED98A969>B6B= 

>G?PFGD9.  
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�<F4= 3 BK9AP 8D96ASS EFD4A4, >BFBD4S <@99F 5B74FGR >G?PFGDG < E6BR H<?BEBH<9=, 
>BFBD4S 6 E6BR BK9D98P F9EAB E6S;4AB E @<HB?B7<9=. %GM9EF6G9F FD< 54;B6OI GK9A<S 84AAB= 
EFD4AO, >4:84S <; >BFBDOI B5?4849F E6B9= EC9J<H<>B= < BEB59AABEFS@<: 84BE<;@, 
>BAHGJ<4AEF6B < ?97<;@. � I4D4>F9DAO@ BEB59AABEFS@ H<?BEBH<< �D96A97B �<F4S E?98G9F 
BFA9EF<: >G?PF CD98>B6 (><F4=JO 69D<?<, KFB G@9DL<9 B>4;O64RF 5B?PLB9 6?<SA<9 A4 EG8P5O 
:<6GM<I ?R89=), F9EAB9 6;4<@B89=EF6<9 @G:E>B7B < :9AE>B7B A4K4?4 [1]. 

�4BE<;@ 3 B8A4 <; E4@OI 8D96A<I D9?<7<= A4 �9@?9. �7B <EFB>< GIB8SF >BDAS@< 6 
4DI4<KAO9 L4@4AE><9 CD4>F<><. �4B B;A4K49F «;4CD989?PAB9». �OIB8 ;4 D4@>< 86B=EF69AABEF< 
< ?R5OI CB?SDABEF9=, QFB B5N98<A9A<9 @G:E>B7B < :9AE>B7B 6 K9?B69>9, :<;A< < E@9DF<. �4> 
E>4;4? 69?<><= @4EF9D �4BE<;@4 �4B-*;O 3 �4B CGEFB, AB 5?47B84DS 9@G EGM9EF6G9F 6E9. %GFP 
�4BE<;@4 6 FB@, KFB �4B 59; HBD@O < J69F4, F4@ A9F ?<KABEF< < 84:9 "S" A9F. +9?B69>, 
CBEF<7L<= �4B < CB8K<ASRM<=ES 97B ;4>BA4@, B5D9F49F 59EE@9DF<9. �?S FB7B, KFB5O CBASFP 
�4B, AG:AB EB5?R84FP DS8 CD46<?, >4E4RM<IES C<F4A<S F9?4 < C<F4A<S 8GI4, 4 F4>:9 
EB5?R84FP >BAJ9CJ<R A989SA<S. #<F4A<9 F9?4 3 QFB EB5?R89A<9 BEB5B= 8<9FO, >BFBD4S 
;4>?RK49FES 6 CD4>F<K9E>< CB?AB@ BF>4;9 BF H<;<K9E>B= C<M< [2]. 

�BAHGJ<4AEF6B 3 B8AB <; 86GI 54;B6OI FD48<J<BAAOI GK9A<= �D96A97B �<F4S, 6B 
@AB7B@ EHBD@<DB646L99 8GIB6AB->G?PFGDAO= B5?<> ><F4=E>B= J<6<?<;4J<<. �7B A9?P;S 
EK<F4FP EFDB7B 69DB64A<9@. "AB 5B?PL9 I4D4>F9D<;G9F :<;A9AAO= G>?48, @9FB8O 6BECD<SF<S 
B>DG:4RM9= ED98O. "8A4>B BAB @AB7<9 69>4 EK<F49FES D9?<7<B;AB-H<?BEBHE><@ GK9A<9@, 
CD<L98L<@ E �BEFB>4. "EAB6BCB?474RM<@< CD<AJ<C4@< H<?BEBH<< �BAHGJ<S S6?SRFES: 
?R5B6P > 5?<:A9@G, 7G@4A<;@ < 5?47BDB8AB9 @OL?9A<9, 89D:4M<9ES A4 6AGFD9AA9= < 6A9LA9= 
>G?PFGD9 K9?B69>4 [3].  

�97<;@ 6OL9 6E97B EF46<? 48@<A<EFD4F<6AO= D97?4@9AF, 89D:46L<=ES A4 EFDB7<I 
A4>4;4A<SI < FD95B646L<= 45EB?RFAB7B CB6<AB69A<S EB;A4F9?PAB B7?GC?9AAB7B A4DB84. 
#D<;A4A<9 L>B?O ;4>BAA<>B6 < 66989A<9 99 6 E<EF9@G GCD46?9A<S CB;6B?<?B �<F4R ;4@9FAB 
G>D9C<FP E6B= 46FBD<F9F 6 E<EF9@9 @9:8GA4DB8AOI 6;4<@BBFABL9A<= < A4K4FP D4EL<DSFP E6B< 
F9DD<FBD<<. &9BD9F<>< ?97<;@4 EB;84?< EFB7GR >BAJ9CJ<R 89ECBF<K9E>B7B 7BEG84DEF64, 
HGA>J<BA<DGRM97B CD< GE?B6<< A9B7D4A<K9EAAB= 6?4EF< CD46<F9?S [4]. 

 

%C<EB> <EFBKA<>B6: 
1. #9FDB6 �.�. "K9D> H<?BEBH<< �<F4S. 3 � >A.: �<F4=.  . 3 �., 1940 [1?9>FDBAAO= 

D9EGDE] 3 $9:<@ 8BEFGC4: 
https://www.krugosvet.ru/enc/gumanitarnye_nauki/filosofiya/KITASKAYA_FILOSOFIYA.html  

2. 3A 2A-7B. �EFBD<S 8D96A9><F4=E>B= <89B?B7<<.  ., 1957» [1?9>FDBAAO= D9EGDE] - 
$9:<@ 8BEFGC4: https://obrazovaka.ru/istoriya/filosofiya-drevnego-kitaya-kratko.html  

3. �D96A9><F4=E>4S H<?BEBH<S, FF. 132.  ., 197231973 [1?9>FDBAAO= D9EGDE] - $9:<@ 
8BEFGC4: https://mychinaexpert.ru/vostok-delo-tonkoe-ili-osobennosti-filosofii-drevnego-kitaya/ 

4. (QA 2?4AP. �D4F>4S <EFBD<S ><F4=E>B= H<?BEBH<<. %#5., 1998 [1?9>FDBAAO= D9EGDE] 
$9:<@ 8BEFGC4: https://www.winstein.org/publ/13-1-0-4326  
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*9?PR D45BFO S6?S9FES D4EE@BFD9A<9 BEAB6AOI A4CD46?9A<= H<?BEBH<< �D96A97B 
�<F4S < BC<E4A<9 <I BEAB6AOI >BAJ9CJ<= < <89=. 

(<?BEBH<S 8D96A97B �<F4S BF?<K49FES E6B9= 7?G5<AB= < GA<>4?PAO@< >BAJ9CJ<S@<, 
>BFBDO9 B>4;4?< ;A4K<F9?PAB9 6?<SA<9 A4 >G?PFGDG < @OL?9A<9 @AB7<I CB>B?9A<=. 

"8A<@ <; >?RK96OI 4EC9>FB6 H<?BEBH<< 8D96A97B �<F4S S6?S9FES GK9A<9 B 74D@BA<< < 
54?4AE9. (<?BEBHO EFD9@<?<EP 8BEF<KP 74D@BA<< @9:8G K9?B69>B@ < CD<DB8B=, 4 F4>:9 @9:8G 
D4;?<KAO@< 4EC9>F4@< K9?B69K9E>B= :<;A<. (<?BEBHO 8D96A97B �<F4S F4>:9 4>F<6AB <;GK4?< 
6BCDBEO B ECD4698?<6BEF<, CD46?9A<< < GCD46?9A<<. �I <89< B>4;4?< 6?<SA<9 A4 
HBD@<DB64A<9 CB?<F<K9E><I < EBJ<4?PAOI E<EF9@ 6 �<F49 [3]. 

(<?BEBH<S �D96A97B �<F4S CD98EF46?S9F EB5B= 5B74FGR < @AB7B7D4AAGR E<EF9@G 
@OE?9=, >BFBD4S 5O?4 D4;6<F4 6 F9K9A<9 @AB7<I 69>B6 < B>4;4?4 ;A4K<F9?PAB9 6?<SA<9 A4 
>G?PFGDG < <EFBD<R �<F4S. "A4 6>?RK49F F4><9 A4CD46?9A<S, >4> >BAHGJ<4AEF6B, 84BE<;@, 
@B<;@ < ?97<;@, >4:8B9 <; >BFBDOI <@99F E6B< BEB59AABEF< < GA<>4?PAO9 H<?BEBHE><9 
>BAJ9CJ<<. "5M<@< K9DF4@< 8?S 6E9I QF<I A4CD46?9A<= S6?SRFES G64:9A<9 > FD48<J<S@, 
64:ABEFP QF<>< < @BD4?<, 4 F4>:9 EFD9@?9A<9 > 74D@BA<< 6B 6E9@. �DB@9 FB7B, H<?BEBH<S 
�D96A97B �<F4S E<?PAB E6S;4A4 E FD48<J<BAAO@< ><F4=E><@< D9?<7<S@<, BEB59AAB E 
>BAHGJ<4AEF6B@ < 84BE<;@B@, < E<?PAB CB6?<S?4 A4 D4;6<F<9 ><F4=E>B= >G?PFGDO < <E>GEEF64 
[1]. 

(<?BEBH<S 8D96A97B �<F4S A9 CD9F9A8G9F A4 B8AG <EF<AG, 4 CD98?4749F D4;ABB5D4;AO9 
CB8IB8O > CBA<@4A<R @<D4 < K9?B69K9E>B= CD<DB8O, CB;6B?SS >4:8B@G <A8<6<8GG@G A4=F< 
E6B= EB5EF69AAO= CGFP. 

"8AB= <; >?RK96OI <89= H<?BEBH<< �D96A97B �<F4S S6?S9FES CBASF<9 "�4B" - CGFP, 
;4>BAB@9DABEFP, >BFBD4S CDBA<;O649F 6E9 S6?9A<S < CDBJ9EEO 6 @<D9. �4BE<;@ CB8K9D><649F 
64:ABEFP 74D@BA<< < 54?4AE4 @9:8G CDBF<6BCB?B:ABEFS@<, F4><@< >4> E69F < FP@4, :<;AP < 
E@9DFP, @G:E>B9 < :9AE>B9, BA BFD4:49F <89R 9EF9EF69AAB7B CBDS8>4 6E97B EGM97B < CD<;O649F 
E?98B64FP QFB@G CBDS8>G, KFB5O 8BEF<KP 74D@BA<< < GEC9I4. �BAHGJ<4AEF6B EBED98BF4K<649FES 
A4 @BD4?PAOI J9AABEFSI, F4><I >4> <E>D9AABEFP, K9EFABEFP, G64:9A<9 > EF4DL<@ < 8GIB6AB@G 
D4;6<F<R.  B<;@ G89?S9F 5B?PLB9 6A<@4A<9 QF<>9 < EBJ<4?PAB= BD74A<;4J<<, BEAB6AB= 
CD<AJ<C @B<;@4 ;4>?RK49FES 6 CD<69D:9AABEF< 6E9B5M9= ?R56< < 5?47B89AEF6<R 6E9I ?R89=. 
�97<;@ EBED98BFBK9A A4 <89SI E<?PAB= 6?4EF< < QHH9>F<6AB7B GCD46?9A<S, J9?PR ?97<;@4 5O?B 
EB;84A<9 QHH9>F<6AB= E<EF9@O GCD46?9A<S < B59EC9K9A<9 5?47BCB?GK<S < CDBJ69F4A<S 
7BEG84DEF64 < 97B A4DB84. (<?BEBH<S �D96A97B �<F4S F4>:9 <;69EFA4 E6B<@< FDG84@< CB 
>BE@B?B7<<, @98<J<A9, @4F9@4F<>9, 4EFDBAB@<<, <E>GEEF6G < ?<F9D4FGD9 [2]. 

(<?BEBH<S 8D96A97B �<F4S BEF49FES 4>FG4?PAB= < 6?<SF9?PAB=. %97B8AS BA4 CDB8B?:49F 
6?<SFP A4 EB6D9@9AAGR ><F4=E>GR >G?PFGDG < B5M9EF6B.  AB7<9 CD<AJ<CO H<?BEBH<< 
�D96A97B �<F4S, F4><9 >4> G64:9A<9 > FD48<J<S@, QF<>4 < @BD4?P, 74D@BA<S < 54?4AE, 
CDB8B?:4RF BEF464FPES 64:AO@< < 4>FG4?PAO@< 8?S EB6D9@9AAOI ><F4=J96 [3]. 

� D9;G?PF4F9 D45BFO 5O?< CD98EF46?9AO BEAB6AO9 A4CD46?9A<S H<?BEBH<< �D96A97B 
�<F4S < BC<E4AO <I BEAB6AO9 >BAJ9CJ<< < <89<. 

 

%C<EB> <EFBKA<>B6: 
1. �G?<> %. #. �EFBD<S H<?BEBH<< / %. #. �G?<>, !. '. &<I4AB6<K. -  .: (2018) 
2. �. %. &4E><A "�EFBD<S ><F4=E>B= H<?BEBH<<" (1989) 
3. �9EEBAB6 �. !. �EFBD<S H<?BEBH<< / �. !. �9EEBAB6. -  .: 2D4=F, 2D4=F, (2017) 
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*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9 GK9A<S �9@B>D<F4 B K9?B69>9, 97B :<;A< < 
K9?B69K9E><I J9AABEFSI. 

�9@B>D<F EK<F4?, KFB K9?B69> EBEFB<F <; 4FB@B6 < CGEFBFO, KFB 89?49F 97B ?<LP 
6D9@9AAO@ B5D4;B64A<9@ 6 @4F9D<4?PAB@ @<D94, F4> :9 6;4<@B89=EF6<9 @9:8G 4FB@4@< 
BCD989?S9F 6E9 S6?9A<S, CDB<EIB8SM<9 6 K9?B69K9E>B@ F9?9 < 6B 6A9LA9@ @<D9  [1]. �9@B>D<F 
EK<F4?, KFB EK4EFP9 8BEF<749FES K9D9; G8B6?9F6BD9A<9 @4F9D<4?PAOI CBFD95ABEF9= < 8GIB6AO= 
CB>B=. +9?B69K9E><9 J9AABEF< 8?S �9@B>D<F4 E6B8<?<EP > D48BEF<, 8GIB6AB@G D46AB69E<R < 
G8B6?9F6BD9A<R :<;A9AAOI CBFD95ABEF9=. "8AB= <; 7?46AOI 97B <89= 5O?B GK9A<9 B FB@, KFB 
6E9 EGM9EF6G9F FB?P>B 6 @4F9D<4?PAB= HBD@9, < KFB A9F A<>4><I 8GIB6AOI E<? <?< 5B:9EF6, 
>BFBDO9 GCD46?SRF @<DB@. 

� E6B<I FDG84I �9@B>D<F G89?S? 6A<@4A<9 F4>:9 QF<>9 < @BD4?<, EK<F4S, KFB K9?B69> 
8B?:9A :<FP EB7?4EAB ;4>BA4@ CD<DB8O, <E>4FP G8B6?9F6BD9A<S E6B<I CBFD95ABEF9=, AB A9 
A4DGL4FP CD464 8DG7<I ?R89=. �9@B>D<F EK<F4?, KFB ;A4A<9 < B5D4;B64A<9 S6?SRFES 
>?RK96O@< H4>FBD4@<, >BFBDO9 CB@B74RF K9?B69>G D4;6<64FPES < :<FP 5B?99 EK4EF?<6B [2]. 

�9@B>D<F CB?474?, KFB K9?B69> 8B?:9A A4GK<FPES >BAFDB?<DB64FP E6B< :9?4A<S < EFD4EF<, 
KFB5O 8BEF<KP EK4EFPS < 74D@BA<< 6 :<;A<."A F4>:9 BF69D74? <89R B CD98BCD989?9A<< EG8P5O 
< EK<F4?, KFB K9?B69> E6B5B89A 6 E6B<I 89=EF6<SI < 6O5BD4I.'K9A<9 �9@B>D<F4 B J9AABEF< 
8DG:5O < B5M9A<S E 8DG7<@< ?R8P@< F4>:9 S6?S9FES 4>FG4?PAO@ < E97B8AS, >B784 EBJ<4?PA4S 
E6S;P < >B@@GA<>4J<S EF4AB6SFES 6E9 5B?99 64:AO@< 8?S ;8BDB6PS < 5?47BCB?GK<S 
K9?B69>4.�DB@9 FB7B, �9@B>D<F 5O? B8A<@ <; C9D6OI H<?BEBHB6, >BFBDO9 CD<;A464?< 
64:ABEFP A4GKAB7B @9FB84 6 <EE?98B64A<< CD<DB8O < GF69D:84?<, KFB ;A4A<9 @B:9F 5OFP 
CB?GK9AB CGF9@ A45?R89A<S < Q>EC9D<@9AF4  [3]. 

�9@B>D<F F4>:9 6O86<AG? <89R B FB@, KFB 6E9?9AA4S 59E>BA9KA4 < 59E>BA9KAB 
D4;ABB5D4;A4. "A CB?474?, KFB 6 @<D9 EGM9EF6G9F 59E>BA9KAB9 K<E?B @<DB6, >BFBDO9 6B;A<>?< 
<; D4;?<KAOI >B@5<A4J<= < 86<:9A<= 4FB@B6.'K9A<9 �9@B>D<F4 B CD<DB89 ;D9A<S < 
;D<F9?PAB7B 6BECD<SF<S 5O?B 64:AO@ 6>?48B@ 6 D4;6<F<9 A4G>< < H<?BEBH<<. "A CD98?B:<? 
<89R B FB@, KFB ;D<F9?PAB9 6BECD<SF<9 BEGM9EF6?S9FES 5?47B84DS FB@G, KFB 4FB@O, 
<ECGE>4RM<9ES <; CD98@9FB6, CBC484RF 6 7?4;4 < 6O;O64RF 6BECD<SF<9 B5D4;B6 [4].!9E@BFDS 
A4 FB, KFB @AB7<9 <89< �9@B>D<F4 5O?< >D<F<>B64AO 6 E6B9 6D9@S, 97B GK9A<9 EF4?B 64:AO@ 
@B@9AFB@ 6 D4;6<F<< ;4C48AB= H<?BEBH<< < A4G><, < CDB8B?:49F BEF464FPES B5N9>FB@ 
<;GK9A<S < B5EG:89A<S 6 A4EFBSM99 6D9@S.� J9?B@, GK9A<9 �9@B>D<F4 B K9?B69>9, 97B :<;A< < 
K9?B69K9E><I J9AABEFSI 5O?B 64:AO@ QF4CB@ 6 D4;6<F<< H<?BEBH<< < A4G><, < B>4;4?B 
5B?PLB9 6?<SA<9 A4 EB6D9@9AAO9 F9BD<< < >BAJ9CJ<< 6 D4;?<KAOI B5?4EFSI ;A4A<S. 

 

%C<EB> <EFBKA<>B6: 
1. (<?BEBH<S.DG: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4:    

http://www.philosophy.ru/library/greek/demokrit/ 

2. �E9 B �D9J<<: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4:     
https://greecemagazine.ru/demokrit/ 

3. �E9 B �D9J<<: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4: https://greecemagazine.ru/demokrit/ 

4. �E9 B �D9J<<: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4: https://greecemagazine.ru/demokrit/ 
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� 84AAB= D45BF9 B5NSEAS9FES <89S Q>;<EF9AJ<4?<;@4 < 6OS6?SRFES 97B CDB5?9@O. 
�89S Q>;<EF9AJ<4?<;@4 ;4>?RK49FES 6 FB@, KFB >4:8O= K9?B69> <@99F <A8<6<8G4?PAO= 

BCOF 5OF<S < E6BR EB5EF69AAGR EGFP, >BFBDGR BA @B:9F B5A4DG:<FP FB?P>B K9D9; EB5EF69AAO= 
BCOF < D9H?9>E<R. 1>;<EF9AJ<4?<;@ GF69D:849F, KFB K9?B69> A9 <@99F ;4D4A99 ;484AAB7B 
E@OE?4 6 :<;A<, 4 8B?:9A E4@ EB;8464FP E6B< J9?< < <E>4FP E6Bё @9EFB 6 @<D9. "A BC<EO649F 
EGM9EF6B64A<9 K9?B69>4 >4> A9<;59:AB B8<AB>B9, CB?AB9 45EGD84 < 59;G89D:AB= E6B5B8O 
6O5BD4 @9:8G D4;?<KAO@< 6B;@B:ABEFS@<, KFB 6O;O649F G ?R89= KG6EF6B 59;OEIB8ABEF< < 
BFK4SA<S, AB 6 FB :9 6D9@S 849F <@ @4>E<@4?PAGR E6B5B8G < BF69FEF69AABEFP ;4 E6B< 6O5BDO < 
89=EF6<S. 1>;<EF9AJ<4?<EFO GF69D:84RF, KFB A4L4 :<;AP 59EE@OE?9AA4, 9E?< @O A9 A4=8ё@ 
E@OE? 6 A9= < A9 EF4A9@ BF69FEF69AAO ;4 A4L< CBEFGC><. #BQFB@G Q>;<EF9AJ<4?<;@ CD<;O649F 
6E9I > CBEFBSAAB= D9H?9>E<< < CB<E>G E6B97B @9EF4 6 @<D9, > EB;84A<R E6B<I J9AABEF9= < > 
BF69FEF69AAB@G BFABL9A<R > E6B9= :<;A< [1]. 

�?46A4S CDB5?9@4 Q>;<EF9AJ<4?<;@4 - QFB CDB5?9@4 59EE@OE?<S :<;A<. 1>;<EF9AJ<4?<;@ 

GF69D:849F, KFB :<;AP K9?B69>4 A9 <@99F ;4D4A99 BCD989?9AAB7B E@OE?4 <?< J9?<, < >4:8O= 
K9?B69> 8B?:9A E4@ EB;8464FP E@OE? E6B9= :<;A<. "8A4>B, QFB CD<6B8<F > 6B;A<>AB69A<R 
6BCDBEB6 B FB@, >4><@ B5D4;B@ @B:AB A4=F< E@OE? 6 :<;A< 59; BCBDO A4 B5M9EF69AAO9 ABD@O 
< J9AABEF<, < >4> :9 ECD46<FPES E 59EE@OE?9AABEFPR < BFK4SA<9@, >BFBDB9 @B:9F 6B;A<>4FP 6 
CBCOF>9 EB;84FP EB5EF69AAO= E@OE? E6B9= :<;A<. 1>;<EF9AJ<4?<EFE>4S H<?BEBH<S K4EFB 
E6S;O649FES E <89S@< B 59EE@OE?9AABEF< < 59;OEIB8ABEF<, AB BA4 F4>:9 CB8K9D><649F 
;A4K<@BEFP ?<KAB= E6B5B8O < BF69FEF69AABEF<, KFB @B:9F CD<69EF< > 5B?99 CB?AB@G < 
BEB;A4AAB@G CBA<@4A<R :<;A< < 8GIB6AB@G D4;6<F<R [2]. 

1>;<EF9AJ<4?<;@ B>4;4? B7DB@AB9 6?<SA<9 A4 >G?PFGDG )) 69>4, AB, KFB CD<@9K4F9?PAB, 
A<>B784 A9 EGM9EF6B64? 6 K<EFB@ 6<89 >4> BF89?PAB9 H<?BEBHE>B9 A4CD46?9A<9. #D4>F<K9E>< 
A<>FB <; H<?BEBHB6, >BFBDOI @O E9=K4E BFABE<@ > Q>;<EF9AJ<4?<EF4@, A9 B5B;A4K4? E6BR 
CD<A48?9:ABEFP QFB@G F9K9A<R 4 <E>?RK9A<9 EBEF46?S9F ?<LP HD4AJG;E><= H<?BEBH < 
C<E4F9?P �4A-#B?P %4DFD, B8AB;A4KAB CDBS6<6L<= E6BR CB;<J<R 6 8B>?489 «1>;<EF9AJ<4?<;@ 
4 QFB 7G@4A<;@».� <AF9??9>FG4?PAOI CB<E>4I QF<I @OE?<F9?9= 5O?B A9KFB B5M99 4 6E9 BA< 
G89?S?< BEB59AAB9   6A<@4A<9   GA<>4?PABEF<   K9?B69K9E>B7B   5OF<S.   %4@B   

A4;64A<9 
«Q>;<EF9AJ<4?<;@» CDB<;BL?B BF ?4F<AE>B7B E?B64 existentia 4 «EGM9EF6B64A<9». [3]. 

%97B8AS, 6 @<D9 CDB8B?:<F9?PAOI <;@9A9A<= < D4;6<F<S F9IAB?B7<=, Q>;<EF9AJ<4?<;@ 
6E9 9M9 BEF49FES 4>FG4?PAB= H<?BEBHE>B= >BAJ9CJ<9=.  AB7<9 ?R8< EFD9@SFES > 
<A8<6<8G4?PABEF< < E6B5B89 BF EBJ<4?PAOI ABD@ < EF9D9BF<CB6. "A< <MGF E6B= EB5EF69AAO= 
CGFP 6 :<;A< < COF4RFES CBASFP E6BR EG8P5G < E@OE? :<;A<. 

 

%C<EB> <EFBKA<>B6: 
1) $4;<A, �. �. (<?BEBH<S. 'K95AB9 CBEB5<9 / �.�. $4;<A. -  .: #DBEC9>F, 2021. - 496 E 
2) 3E>96<K, 3. %. (<?BEBH<S / 3. %. 3E>96<K. -  .: &9FD4%<EF9@E, 2020. - 192 E 
3) �G5<A. �. �. (<?BEBH<S / �. �. �G5<A. 3  .: #DBEC9>F, 2022. - 336 E 
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�B5DB 3 QFB ABD@4F<6AB-BJ9ABKA4S >4F97BD<S @BD4?PAB7B EB;A4A<S, I4D4>F9D<-;GRM4S 
CB?B:<F9?PAO9 AD46EF69AAO9 J9AABEF<. #DBF<6BCB?B:ABEFP CBASF<R «;?B», >4F97BD<S QF<><. 

�?B 3 QFB ABD@4F<6AB-BJ9ABKA4S >4F97BD<S @BD4?PAB7B EB;A4A<S, I4D4>F9D<;GRM4S 
BFD<J4F9?PAO9 AD46EF69AAO9 J9AABEF<. #DBF<6BCB?B:A4S CBASF<R «8B5DB» >4F97BD<S QF<><. 
"5B5MёAAB B5B;A4K49F AD46EF69AAB-BFD<J4F9?PAB9 < CD98BEG8<F9?PAB9 6 CBEFGC>4I < @BF<64I 
?R89= < 6 S6?9A<SI 89=EF6<F9?PABEF<[1]. 

�B5DB < �?B BFABESFES > A4<5B?99 B5M<@ CBASF<S@ @BD4?PAB7B EB;A4A<S, 
D4;7D4A<K<64RM<@ AD46EF69AAB9 < 59;AD46EF69AAB9. &D48<J<BAAB �B5DB E6S;O64RF E 
CBASF<9@ �?474, > >BFBDB@G BFABESF FB, KFB CB?9;AB ?R8S@. %BBF69FEF69AAB, A9 S6?S9FES 
5?47B@ FB, KFB 59ECB?9;AB, A<>B@G A9 AG:AB <?< 6D98AB. "8A4>B >4> 5?47B 9EFP A9 E4@4 CB?P;4, 
4 ?<LP FB, KFB CD<ABE<F CB?P;G, F4> < ;?B 3 A9 E4@ 6D98, 4 FB, KFB 6O;O649F 6D98, CD<6B8<F > 
A9@G. �?47B EGM9EF6G9F 6 6<89 E4@OI D4;?<KAOI 69M9=. �?47B@ A4;O64RF >A<7G < C<MG, 
8DG:5G < Q?9>FD<K9EF6B, F9IA<K9E><= CDB7D9EE < ECD4698?<6BEFP. +FB :9 B5N98<AS9F QF< 
D4;AO9 69M< 6 B8<A >?4EE, 6 >4>B@ BFABL9A<< BA< EIB:<? ' A<I 9EFP B8<A B5M<= CD<;A4>: BA< 
<@9RF CB?B:<F9?PAB9 ;A4K9A<9 6 :<;A< ?R89=, BA< CB?9;AO 8?S G8B6?9F6BD9A<S <I 
CBFD95ABEF9= 3 :<;A9AAOI, EBJ<4?PAOI, 8GIB6AOI[2]. 

!< B8<A K9?B69> 6 @<D9 A9 E@B:9F E FBKABEFPR BF69F<FP A4 6BCDBE BFABE<F9?PAB ?< 8B5DB 
< ;?B, A9 CBE6SF<6 QFB= F9@9 7B8O <;GK9A<S, AB S CBCOF4?4EP EB6E9@ 6>D4FJ9 D4E>DOFP QFG F9@G. 
�B5DB < ;?B- E?B:AO9 CBASF<S, >BFBDO9 @B:AB ED46A<FP E H<;<>B= <?< 6OEL9= @4F9@4F<>B=, 
789 AG:AB C9D9CDB69DSFP < GFBKASFP >4:8B9 89=EF6<9. �4> 7B6BD<? %B>D4F, 6OEL4S @G8DBEFP 
4 Da;?<KaFP 8B5DB < ;?B. !9 >a:8O= K9?B69> cCBEB59A EB69DLaFP FB?P>B 8B5DO9 CBEFGC>< < 
5OFP CD<@9DB@ 8?S CB8D4:4A<S, CBFB@G KFB 8B5DB BFABE<F9?PAB, B K9@ < 7B6BD<FES 6OL9. +FB 
8?S B8AB7B K9?B69>4 IBDBLB, 8?S 8DG7B7B C?BIB. 1FB A9 ;A4K<F, KFB AG:AB 6OEFD4<64FP E6B< 
CBASF<S IBDBL97B < C?BIB7B. 1FB ;A4K<F, KFB AG:AB CBEFGC4FP CB ;4>BA4@ ;8D46B7B E@OE?4, A9 
A4ABE<FP 6D984 B>DG:4RM<@ < E4@B@G E959. +9?B69>-QFB 6OEL99 5<BEBJ<4?PAB9 EGM9EF6B, 
>BFBDB9 ECBEB5AB A4 69?<><9 CBEFGC><, G >BFBDB7B 9EFP D4;G@ < E<?4. +9?B69> 8B?:9A 
6>?48O64FP E6BR QA9D7<R 6 5?47GR J9?P, B >BFBDB= 5G8GF 7B6BD<FP @<??<BAO ?R89=, < 
>BFBDGR 5G8GF J9A<FP. �F4>, C9D9=89@ > 7?46AB@G 6BCDBEG @B9= D45BFO, BFABE<F9?PAO ?< 
CBASF<S «8B5DB» < «;?B», < 6 K9@ 6OD4:49FES QF4 BFABE<F9?PABEFP [3]. 

 

%C<EB> <EFBKA<>B6: 
1. �CD9ESA $.�. �B5DB < ;?B/ 1F<K9E>4S @OE?P. 4  .//�>FG4?PAO9 <EE?98B64A<S.2021 
2. #BASF<9 8B5D4 6 4AF<KAB= H<?BEBH<<: [1?9>FDBAAO= D9EGDE]. $9:<@ 

8BEFGC4: https://bank.nauchniestati.ru/primery/referat-na-temu-dobro-i-zlo-absoljutnost-i-

otnositelnost-ponjatij/ 
3. �B5DB < ;?B: [1?9>FDBAAO= D9EGDE]. $9:<@ 8BEFGC4:https://works.doklad.ru/view/s1293J-

cGEdM.html   
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(<?BEBH<S S6?S9FES B8AB= <; E4@OI EF4DOI < 64:AOI A4G>, >BFBD4S ;4A<@49FES 
<EE?98B64A<9@ BEAB6AOI >4F97BD<= 5OF<S < K9?B69K9E>B7B EGM9EF6B64A<S: 

1. (<?BEBHE><9 >4F97BD<< 3 QFB CBASF<S, >BFBDO9 BC<EO64RF BEAB6AO9 4EC9>FO 
5OF<S, CB;6B?SS A4@ ?GKL9 CBA<@4FP B>DG:4RM<= @<D < A4L9 @9EFB 6 A9@. �BAJ9CJ<S 
BEAB6AOI H<?BEBHE><I >4F97BD<= S6?S9FES HGA84@9AFB@ 8?S CBA<@4A<S @<D4 < D9L9A<S 
H<?BEBHE><I CDB5?9@. %D98< QF<I >4F97BD<= 9EFP F4><9, >4> 5OF<9, EB;A4A<9, 6D9@S, 
CDBEFD4AEF6B, 8GI < @4F9D<S. �4:84S >4F97BD<S <@99F E6B< GA<>4?PAO9 E6B=EF64 < 
I4D4>F9D<EF<><, >BFBDO9 BCD989?SRF 99 EGMABEFP < @9EFB 6 @<D9[1]. 

2. %GM9EF6G9F @AB:9EF6B H<?BEBHE><I >4F97BD<=, >BFBDO9 @B7GF 5OFP 
<ECB?P;B64AO 8?S 4A4?<;4 D4;?<KAOI S6?9A<= < CDBJ9EEB6, BF K9?B69K9E>B7B EB;A4A<S 8B 
>BE@BE4 6 J9?B@[2]. 

3. "8A< <; E4@OI 64:AOI H<?BEBHE><I >4F97BD<= 3 QFB 5OF<9, EB;A4A<9, 6D9@S, 
CDBEFD4AEF6B, 8GI < @4F9D<S, >BFBDO9 CD98EF46?SRF EB5B= BEAB6G @9F4H<;<K9E>B= @OE?<[3]. 

4. (<?BEBHE><9 >4F97BD<< 6;4<@BE6S;4AO < 6;4<@B;46<E<@O, <I 4A4?<; < <;GK9A<9 
CB;6B?S9F G7?G5?SFPES 6 CBA<@4A<9 B>DG:4RM9= D94?PABEF< < A4L97B @9EF4 6 A9=, <I 
6;4<@BE6S;P ;4>?RK49FES 6 FB@, KFB BA< S6?SRFES 6;4<@B;46<E<@O@< < 
6;4<@BB5GE?B6?9AAO@<[4]. 

�A4K9A<9 H<?BEBHE><I >4F97BD<= ;4>?RK49FES 6 FB@, KFB BA< CB@B74RF A4@ CBA<@4FP 
EGMABEFP @<D4 < A4L97B @9EF4 6 A9@, A9?P;S 489>64FAB BC<E4FP @<D < K9?B69K9E>GR CD<DB8G, 
A9 <ECB?P;GS 6E9 QF< >4F97BD<<. "A< F9EAB E6S;4AO 8DG7 E 8DG7B@ < 6;4<@AB BCD989?SRF 8DG7 
8DG74, KFB CB;6B?S9F A4@ EB;8464FP >BAJ9CFG4?PAO9 @B89?< @<D4 < A4L9= :<;A<. 

 

%C<EB> <EFBKA<>B6: 
1. %4@O7<A %. �. �EFBD<S H<?BEBH<< / %. �. %4@O7<A, �.  . %F4DBEF<A, �. �. &G@4=><A. - 

 .: (9A<>E, 2021. - 192 E. 
2. �4EPSAB6 �. �. �EFBD<S H<?BEBH<< / �. �. �4EPSAB6. -  .: (9A<>E, 2019. - 384 E.  
3. "(<?BEBH<S" 2.�. �4FGD<A4, "�GDE B5M9= H<?BEBH<<" !. .  4>4DB6B= 

4. �9EEBAB6 �. !. �EFBD<S H<?BEBH<< / �. !. �9EEBAB6. -  .: 2D4=F, 2D4=F, 2017. - 288 E.  
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*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9 >BAJ9CJ<<@G?PF<6E9?9AAB=, F4>:9 
<;69EFAB= >4> @AB7B@<DB64S <AF9DCD9F4J<S >64AFB6B= @9I4A<><, >BFBD4S G6?9>49F GK9AOI < 
H<?BEBHB6 A4 CDBFS:9A<< 89ESF<?9F<=. 1F4 <89S CD98CB?4749F, KFB @B:9F EGM9EF6B64FP 
@AB:9EF6B 6E9?9AAOI, >BFBDO9 EGM9EF6GRF A4DS8G E A4L9= EB5EF69AAB= [1]. 1FB @B7GF 5OFP 
C4D4??9?PAO9 <?< 4?PF9DA4F<6AO9 D94?PABEF<, >4:84S EB E6B<@< GA<>4?PAO@< E6B=EF64@< < 
;4>BA4@< H<;<><. &9BD<S @G?PF<6E9?9AAB= - E?B:A4S < CDBF<6BD9K<64S F9@4, >BFBD4S 6O;64?4 
@AB:9EF6B 6BCDBEB6 < 8954FB6 ED98< <EE?98B64F9?9=. 

&9BD<S @G?PF<6E9?9AAOI 4 QFB >BAJ9CJ<S 6 H<?BEBH<< < F9BD9F<K9E>B= H<;<>9, >BFBD4S 
CD98CB?4749F EGM9EF6B64A<9 @AB:9EF64 6E9?9AAOI, >4:84S <; >BFBDOI <@99F E6B< H<;<K9E><9 
;4>BAO < E6B=EF64. 1F4 <89S 6BEIB8<F > 8D96A<@ 7D9>4@, >BFBDO9 69D<?< 6 EGM9EF6B64A<9 
59E>BA9KAB7B K<E?4 6E9?9AAOI, < A4 CDBFS:9A<< <EFBD<< BA4 6 D4;?<KAOI HBD@4I 
<EE?98B64?4EP H<?BEBH4@<, H<;<>4@< < C<E4F9?S@<-H4AF4EF4@< [2]. 

� EB6D9@9AAB= H<;<>9 F9BD<S @G?PF<6E9?9AAOI EF4?4 64:AB= F9@B= 8?S B5EG:89A<S, 
BEB59AAB 6 B5?4EF< >BE@B?B7<< < >64AFB6B= @9I4A<><. %FBDBAA<>< F9BD<< EK<F4RF, KFB 
EGM9EF6B64A<9 @AB:9EF64 6E9?9AAOI @B:9F CB@BKP B5NSEA<FP A9>BFBDO9 ;4748>< �E9?9AAB=, 
F4><9 >4> FBA>4S A4EFDB=>4 H<;<K9E><I >BAEF4AF < EFD4AAB9 CB6989A<9 EG54FB@AOI K4EF<J [3]. 

�4> < 6 E?GK49 E ?R5B= F9@B= <EE?98B64A<S, 64:AB CD<@9ASFP >D<F<K9E><= < 6;69L9AAO= 
CB8IB8, <;GK4S >4> E<?PAO9, F4> < E?45O9 EFBDBAO F9BD<< < D4EE@4FD<64S @AB:9EF6B 
C9DEC9>F<6 < FBK9> ;D9A<S [4]. 

!9>BFBDO9 GK9AO9 E>9CF<K9E>< BFABESFES > F9BD<< B @G?PF<6E9?9AAB=, BF@9K4S, KFB BA4 
S6?S9FES ?<LP 7<CBF9F<K9E>B= >BAEFDG>J<S@<, >BFBDGR FDG8AB CB8F69D8<FP BCOFAO@ CGF9@ 
[5]. &9@ A9 @9A99, F9BD<S B @G?PF<6E9?9AAB= 6B;@B:AB @B:9F CB@BKP 6 B5NSEA9A<< A9>BFBDOI 
H9AB@9AB6, A4CD<@9D, EGM9EF6B64A<9 8<A4@<K9E>B= �E9?9AAB=, >BFBD4S A4IB8<FES 6 EBEFBSA<< 
CBEFBSAAB7B D4EL<D9A<S. 

"8A4>B, >4> < ?R54S A4GKA4S F9BD<S, F9BD<S B @G?PF<6E9?9AAB= FD95G9F 5B?PL9= 
Q@C<D<K9E>B= CDB69D>< < CB8F69D:89A<S, >BFBDO9 @B7GF 5OFP E?B:AO@< <?< 84:9 
A96B;@B:AO@< A4 84AAO= @B@9AF [6]. !9E@BFDS A4 FB, KFB F9BD<S B @G?PF<6E9?9AAB= <@99F 
E6B< 8B>B;4F9?PEF64 < BCDB69D:9A<S, BA4 BEF4ёFES 4>F<6AB= B5?4EFPR <EE?98B64A<= < 
CD98?4749F <AF9D9EAO9 6B;@B:ABEF< 8?S 84?PA9=L97B <EE?98B64A<S >BE@<K9E>B= D94?PABEF< < 
B5EG:89A<=. 

 

%C<EB> <EFBKA<>B6: 
1. %F4FPS ««'DB8?<64S �E9?9AA4S»: K9@ C?BI4 F9BD<S @AB:9EF69AAOI @<DB6 

[1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://trends.rbc.ru/trends/social/6073538f9a7947cb2e578046  

2. %F4FPS « G?PF<6E9?9AA4S < @<??<4D8 @<DB6 6B>DG7 A4E» [1?9>FDBAAO= D9EGDE] - 
$9:<@ 8BEFGC4: https://dzen.ru/a/ZDXQcMuXwhwLKWk_  

3. %F4FPS « G?PF<6E9?9AA4S» [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://ru.wikipedia.org/wiki/ G?PF<6E9?9AA4S  

4. %F4FPS «!B6O= CDBDO6 6 >4K9EF69 C9D96B84 E CB@BMPR ��» [1?9>FDBAAO= D9EGDE] - 
$9:<@ 8BEFGC4: https://www.deepl.com/ru/blog/20200206  

5. %F4FPS « G?PF<6E9?9AA4S CDBF<6 @BAB6E9?9AAB=. �4> 6 A4G>9 BF89?SRF «D4;G@AB 
A4GKAO9» 7<CBF9;O BF «A9A4GKAOI»» 6 <R?S 2018 [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://nauka.tass.ru/sci/6820068  

6. �A<74 «%FDG>FGD4 D94?PABEF<. !4G>4 C4D4??9?PAOI 6E9?9AAOI» 46FBD: �Q6<8 �B=K 
[1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://batrachos.com/sites/default/files/pictures/Books/Doych_2015_Struktura%20realnosti.pdf  

 

https://trends.rbc.ru/trends/social/6073538f9a7947cb2e578046
https://dzen.ru/a/ZDXQcMuXwhwLKWk_
https://ru.wikipedia.org/wiki/Мультивселенная
https://www.deepl.com/ru/blog/20200206
https://nauka.tass.ru/sci/6820068
https://batrachos.com/sites/default/files/pictures/Books/Doych_2015_Struktura%20realnosti.pdf
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*9?PR D45BFO S6?S9FES CDB4A4?<;<DB64FP CDB5?9@O H<?BEBH<< <E>GEEF64. 
(<?BEBH<S <E>GEEF64 - 8<EJ<C?<A4 6 E<EF9@9 A4G> B5 <E>GEEF69. (<?BEBH<S <E>GEEF64 

EB89D:<F 4A4?<; IG8B:9EF69AAB7B F6BDK9EF64 < B5NSEASRM<I QFB F6BDK9EF6B F9BD9F<K9E><I 
>BAJ9CJ<=, BA4 D4EE@4FD<649F <E>GEEF6B >4> EH9DG 5OFB64A<S K9?B69>4.�BCDBE B CB?B:9A<< 
<E>GEEF64 6 89=EF6<F9?PABEF< - QFB BEAB6AB= 6BCDBE H<?BEBH<< <E>GEEF64 [1]. 

#9D6O= BCOF E<EF9@AB7B CB8IB84 > 6BCDBEG B @9EF9 <E>GEEF64 6 >G?PFGD9 84?4 
H<?BEBH<S �4AF4. �G?PFGD4 CD<EGFEF6G9F >4> EH9D4 CDBS6?9A<S K9?B69K9E>B7B 8GI4.� >G?PFGD9 
K9?B69K9EF64 <@99FES B5?4EFP, >BFBDGR @B:AB EK<F4FP <894?PAB= @B89?PR >G?PFGDO, 99 
EBED98BFBK<9@. 1FB <E>GEEF6B < QEF9F<K9E>B9 BFABL9A<9 > @<DG[2]. 

!9>?4EE<K9E>B9 <E>GEEF6B 849F A4K4?B AB6B@G QF4CG D4;6<F<S 89>BD4F<6AB-CD<>?48AOI 
<E>GEEF6, EBJ<4?PAB BD<9AF<DB64AAOI A4 AB69=L<9 8BEF<:9A<S F9IA<><: 8<;4=A, D9>?4@4 < 
8DG7<9. !9 59; CB@BM< F9I :9 464A74D8<EFB6 5OF K9?B69>4 6FBDB= CB?B6<AO XX 6. 
EGM9EF69AAB QEF9F<;<DB64?ES.1FB@G ECBEB5EF6B64?< AB69=L<9 F9IAB?B7<<, EB6D9@9AAO9 
ED98EF64 CB?<7D4H<<, �AF9DA9F. &4><@ B5D4;B@, Q>EC9D<@9AF XX 69>4 CD<69? > <;@9A9A<R 
FD48<J<BAAOI S;O>B6 IG8B:9EF69AAB7B 6OD4:9A<S, BEB59AAB 6 EH9D9 6<;G4?PAOI 
<E>GEEF6.1FBF CDBJ9EE BI64F<? >4> EH9DG IG8B:9EF69AAB7B F6BDK9EF64, F4> < EH9DG EB5EF69AAB 
H<?BEBHE><I <;OE>4A<=. �@9AAB CBQFB@G 6B;A<>?4 A9B5IB8<@BEFP 4>FG4?<;4J<< < 
>BAEF<FG<DB64A<S H<?BEBH<< <E>GEEF64 6 >4K9EF69 E4@BEFBSF9?PAB= EH9DO <?< D4;89?4 
H<?BEBHE>B7B ;A4A<S. �4E?G74 @B89DA4 C9D98 >G?PFGDB= CDBS6<?4EP 6 FB@, KFB <@9AAB 6 
7D4A<J4I QFB= >G?PFGDO 6B;A<>49F BEB54S A4G>4 - H<?BEBH<S <E>GEEF64 [3]. 

� )) 6. 6;4<@B89=EF6<9 H<?BEBHE>B= < IG8B:9EF69AAB= @OE?< EF4?B 9M9 5B?99 
BK96<8AO@, K9@ 6 CD98O8GM<9 EFB?9F<S. #BE?9 K9F>B= BD<9AF4J<< H<?BEBHE><I <EE?98B64A<= 
A4 7ABE9B?B7<K9E>GR CDB5?9@4F<>G, I4D4>F9DAGR 8?S !B6B7B 6D9@9A<, 6 D4@>4I >BFBDB7B < 
6B;A<>?4 QEF9F<>4, <AF9D9E GK9AOI E@9EF<?ES 6 EFBDBAG BAFB?B7<K9E>B= CDB5?9@4F<>< [4]. 

%F4AB6?9A<9 H<?BEBH<< <E>GEEF64 E6S;4AB E <;@9A9A<9@ EF<?S @OL?9A<S, I4D4>F9DAB7B 
8?S <EFBD<K9E>B7B C9D<B84 QCBI< @B89DA4, D4;6<F<9 >BFBDB7B CDB8B?:49FES. �; QFB7B E?98G9F, 
KFB CDB8B?:49FES D4;6<F<9 H<?BEBH<< <E>GEEF64 >4> E4@BEFBSF9?PAB= A4G>< [5]. 

 

%C<EB> <EFBKA<>B6: 
1. �B?>B7BAB64, ". �. "EAB6O H<?BEBH<<[&9>EF]:GK95. / ".�. �B?>B7BAB64, !. . 

%<8BDB64. -  .: ("$' [< 8D.], 2013. - 480 E. 
2. �B7<AB64,  . �. "EAB6O H<?BEBH<< <E>GEEF64[&9>EF]:GK95. CBEB5<9 /  .�. �B7<AB64. 

-  .:�!($�- , 2013. - 159 E. 
3. !<><F<K, �. �. �G?PFGDB?B7<S. &9BD<S, H<?BEBH<S, <EFBD<S >G?PFGDO [&9>EF] :GK95. 

8?S EFG89AFB6 6G;B6 / �. �. !<><F<K. -  . : 2!�&�-��!�, 2012. - 559 E. 
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*9?PR 84AAB= D45BFO S6?S9FES <;GK9A<9 < <EE?98B64A<9 D4;6<F<S DGEE>B= H<?BEBH<<. 
�EFBD<S DGEE>B= H<?BEBH<< BFABE<FES > D4;6<F<R H<?BEBHE>B= @OE?< 6 $BEE<< BF 

8D96A9=L<I 6D9@9A 8B A4L<I 8A9=. $GEE>4S H<?BEBH<S <@99F E6B< BEB59AABEF< < I4D4>F9DAO9 
K9DFO, >BFBDO9 E6S;4AO E <EFBD<K9E><@<, >G?PFGDAO@< < EBJ<4?PAO@< BEB59AABEFS@< $BEE<<. 

�4DB:89A<9 DGEE>B= H<?BEBH<< E6S;4AB E ID<EF<4A<;4J<9= �<96E>B= $GE< 6 10-11 69>4I < 
CBS6?9A<9@ D9?<7<B;AOI GK9A<=, F4><I >4> CD46BE?46<9 < EF4DBB5DS8K9EF6B. "8A4>B C9D6O9 
CDB<;6989A<S, >BFBDO9 @B:AB BFA9EF< > DGEE>B= H<?BEBH<<, CBS6<?<EP FB?P>B 6 18 69>9, >B784 
A4K4?ES CDBJ9EE HBD@<DB64A<S A4J<BA4?PAB= <89AF<KABEF< < <AF9D9E4 > 6BCDBE4@ EBJ<4?PAB= 
ECD4698?<6BEF< < E6B5B8O. $GEE>4S H<?BEBH<S D4;6<64?4EP 6 >BAF9>EF9 B5M9EF69AAB-
CB?<F<K9E><I EB5OF<= $BEE<< < 5O?4 E6S;4A4 E >G?PFGDB=, A4G>B= < <E>GEEF6B@[1]. 

%?46SABH<?O 5O?< H<?BEBHE><@ F9K9A<9@ 6 $BEE<<, >BFBDB9 6B;A<>?B 6 19 69>9 < 
;4A<@4?BEP <EE?98B64A<9@ CDB5?9@O B5M9EF69AAB7B D4;6<F<S $BEE<<. "A< EK<F4?<, KFB 
;4C48AO= B5D4; :<;A< A9 CB8IB8<F 8?S $BEE<<, < 6O86<74?< <89R B E<?PAB= J9AFD4?<;4J<< 
7BEG84DEF64 < B5 GA<>4?PABEF< >G?PFGDO < <EFBD<< $BEE<<. "A< B5D4M4?< 6A<@4A<9 A4 
CDB5?9@O K9?B69>4 < B5M9EF64, 6 FB@ K<E?9 A4 6BCDBEO E6B5B8O, D469AEF64, ECD4698?<6BEF< < 
8GIB6ABEF<. %?46SABH<?O CB8K9D><64?< 64:ABEFP CD46BE?46<S < A4DB8AB= @G8DBEF< 6 
HBD@<DB64A<< >G?PFGDAB= <89AF<KABEF< $BEE<<[2]. 

� >BAJ9 19 < A4K4?9 20 69>4 6 $BEE<< D9?<7<B;A4S H<?BEBH<S 5O?4 E6S;4A4 E 
EBJ<4?PAO@<, CB?<F<K9E><@< < D9?<7<B;AO@< <;@9A9A<S@<. $9?<7<B;AO9 H<?BEBHO, F4><9 >4> 
�G?74>B6, (?BD9AE><=, �9D8S96 < ,9EFB6, <EE?98B64?< D4;?<KAO9 CDB5?9@O, F4><9 >4> 
EBBFABL9A<9 69DO < D4;G@4, CDB5?9@O 5B74 < K9?B69>4, A4J<BA4?PAO= I4D4>F9D D9?<7<< < 
CD9B8B?9A<9 >BAH?<>F4 @9:8G D9?<7<9= < A4G>B=. $9?<7<B;A4S H<?BEBH<S FB7B 6D9@9A< 
BFD4:4?4 CB<E> CGF< > D9?<7<B;AB= < H<?BEBHE>B= <EF<A9 6 GE?B6<SI EBJ<4?PAB-CB?<F<K9E><I 
CBFDSE9A<=[3]. 
 

%C<EB> <EFBKA<>B6: 
1. $GEE>4S H<?BEBH<S: <EFBD<S < EB6D9@9AABEFP. %.2. �96<A: [1?9>FDBAAO= D9EGDE]. 

$9:<@ 8BEFGC: [https://biblioclub.ru/index.php?page=book_red&id=211534] 

2. #DB5?9@4 D4;G@4 6 H<?BEBHE>B= >BAJ9CJ<< +4484964. %@<DAB64 �.!.: [1?9>FDBAAO= 
D9EGDE]. $9:<@ 8BEFGC4 :[ https://www.dissercat.com/content/problema-cheloveka-v-religioznoi-

filosofii-pya-chaadaeva] 

3. %<@6B? < 8GIB6AO= BCOF CD46BE?46<S. �B5>B6 �.�., ,96JB6 �.�.: [1?9>FDBAAO= 
D9EGDE]. $9:<@ 8BEFGC4:[https://museum-sp.ru/specialists/editions/nauchnye-izdaniya/simvol-i-

dukhovnyy-opyt-pravoslaviya/] 
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*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9 6>?484 �<7@GA84 (D9=84 6 H<?BEBH<R. 

� CE<I<>9 K9?B69>4 9EFP 864 CD<AJ<C4: %B;A4F9?PAB9 - 3, �9EEB;A4F9?PAB9 - "AB. �R5B9 
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HOW LASERS WORK 

 

Sources of controlled intense coherent radiation appeared that made it possible to concentrate 

high energy in very small spectral, temporal and spatial ranges.  

Modern electronic communication requires a sending device that can encode any data into a 

transmittable form and a receiver that can distinguish between the message (signal) and its surrounding 

line static (noise) [1].  

The word "laser" is an abbreviation, which stands for "amplification of light by induced 

radiation" and only the three basic components are necessary for laser action. 

The frequency of radiation generated by the laser is within or near the visible part of the 

electromagnetic spectrum. 

Laser action depends on the ability of the laser (active) medium to undergo population inversion 

(i.e., more atoms or molecules in the excited state than in the lower state).   

The color of laser light, as a rule, is expressed by the wavelength [2]. 

Laser communications are better than radio as light wavelengths are packed much more tightly 

than the sound waves and they transmit more information per second. 

The main drawbacks to laser communications within the atmosphere have to do with interference 

by rain, fog or pollutants. 

One of the advantages of the laser fiber optics is that several fibers can be wrapped inside one 

cable, and each cable contains many laser beams, each carrying billions of bits of information [4]. 

       Multiple signals can be sent with high quality and low loss by light propagating along the 

fibers. 
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VIRTUALIZED 5G ARCHIYECTURE 

 

Mobile technology has become firmly entrenched in our lives and continues to strengthen its 

position. Mobile networks are the networks of operators providing voice and internet access on the one 

hand, and on the other, a diverse range of gadgets, sensors and smart devices [1].  

There are three main advantages of 5G technology:  

• Network capacity in excess of 10 Gbit/s. 

• Support for simultaneous connection of up to 100 million devices/km2. 

• Distribution of required frequency resource between different services. 

5G networks are expected to connect many devices capable of billions of connections, enabling 

the creation of new services in [3]: 

• the IT and telecoms sector, 

• automotive industry, 

• the entertainment industry, 

• education, 

• agriculture and many others. 

5G in medicine [5]: 

• Accessible information about patients 

• Medical help for patients in real time. 

• Increasing of efficiency and reducing cost 

• 5G in the evolution of cars 

• A lot of sensors on cars that can read information about road environment. 

Conclusion: 

• 5G remains a concept 

• At least 10 times higher than LTE 

• For Russia, 5G networks are more in the pipeline. 
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ADDITIVE MANUFACTURING 

 

1. This led to the exploration of a diverse range of ideas and concepts with innovative 

potential 4 one of these was additive manufacturing. In the early 1980s, Dr. Hideo Kodama, an 

inventor, took the knowledge from 3D scanning and the layering pattern from 3D topographical maps, 

to create the prototyping machine. In 1984, Charles Hull developed the material Stereolithography 

Apparatus known as SLA. He went on to establish the first 3D printing company in 1986, that then 

produced the first 3D printing machine in the year 1987 4 printing layer by layer using 

Stereolithography Apparatus (SLA) [2, 3]. 

2. The materials used for 3D printing are as diverse as the products that result from 

the    process. As such, 3D printing is flexible enough to allow manufacturers to determine the 

shape, texture and strength of a product. 

3. The term 3D printing encompasses several manufacturing technologies that build 

parts layer-by-layer. Each vary in the way they form plastic and metal parts and can differ in 

material selection, surface finish, durability, and manufacturing speed and cost [4].  
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WIRELESS NETWORKS TYPES AND STANDARDS 

 
The world is becoming more mobile, and traditional networking methods are insufficient for our 

current lifestyle. 

Wireless networking allows for greater freedom of movement and the ability to extend 

applications to different locations [1, 2]. 

Wireless networks use electromagnetic waves instead of wires to carry signals and are becoming 

increasingly popular due to their many advantages over wired systems. 

Wireless networks offer mobility and cost savings, as little to no wiring is needed and 

deployment time is drastically reduced. 

Wireless networks are classified into various types based on their ranges and technology used, 

including WPAN, WLAN, WMAN, and WWAN [3]. 

WPAN is used for small areas to connect several network devices using Bluetooth, IR, and 

Zigbee technology, while WLAN connects end-devices via high-frequency signals to an access point 

serving as a gateway to the internet or business network. 

WMAN connects multiple WLANs across a small geographical area or business/campus, while 

WWAN covers an extensive area like a state or country and comprises technologies such as GSM, 

CDMA, and WiMAX. 

The main wireless networking standards are IEEE 802.15 for small personal networks, IEEE 

802.11 or Wi-Fi for WLAN, IEEE 802.16 for WMAN networks, IEEE 802.22 for WRAN networks, 

and IEEE 802.20 for WWAN networks. 

While wireless networks offer new opportunities for industrial solutions, security must be 

implemented with special attention. 
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RAY TRACING IN REAL LIFE 

 

Today, perhaps the most hackneyed legend - ray tracing in real time 

Ray tracing is a rendering technique that can realistically simulate the lighting of a scene and its 

objects by rendering physically accurate reflections, refractions, shadows, and indirect lighting. 

We can say that the digital environment simply transferred the work of light from the real world. 

Only instead of a real photon (solar or artificial) there is a virtual photon, which moves from the 

starting point and on its way interacts with the same virtual object, endowed with some properties. 

However, there is a problem, and a serious one at that. Such a saturated environment is quite 

difficult to model. Copying the processes of light in the real world is a very complex and 

computationally demanding process [2]. 

To create reflections, in addition to the standard polygons of the game scene, certain parts of it 

are assigned a material property, with the desired reflection coefficient. 

When creating shadows using raytracing, the virtual rays coming from the light source, when 

they meet the objects themselves, create the necessary areas of shading. 

But for the sake of optimization, games use only a certain number of light sources and a limited 

number of raytracing iterations. This trick makes the picture moderately live and realistic, but at the 

same time does not overload the graphics subsystem [3]. 

Raytracing is no longer the technology that NVIDIA introduced in 2018. Now raytracing is not 

true reflections and soft shadows, but a whole set of graphical settings that change the picture for the 

better. 
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LASER NETWORK FEATURES 

 

Random lasers are an unconventional lasing architecture that supports many lasing modes at 

random frequencies, leading to low-coherence, multi-frequency, and fluctuating laser radiation. 

Pump engineering has been explored as a means of achieving controlled spectral selection in 

random lasing architectures. 

Network lasers are a novel type of random laser that can be efficiently and precisely controlled 

through optimization of spatially non-uniform pump patterns. 

Israeli and German researchers have developed a way to force an array of vertical cavity lasers to 

act together as a single laser, using the concept of topological photonics and VCSELs that emit light 

vertically [1]. 

The proposed dynamical model of coherent laser networks could have applications as a novel 

continuous-time neural network for conventional digital computing. 

Coherent laser networks exhibit self-organizing behavior and can maintain stability even in the 

presence of random frequency and linewidth detunings of individual network elements [3]. 

The proposed training method concerns solely the stationary behavior of the network through the 

coupling matrix, and the dynamics of the gain is not expected to violate the associative memory 

functionality. 

Numerical simulations demonstrate the potential importance of the proposed model for 

unconventional computing and the reconstruction of binary and grayscale images by coherent laser 

networks with proper weight matrices [2]. 

 

Sources: 

1. [1?9>FDBAAO= D9EGDE] https://arxiv.org/pdf/2204.02224v1.pdf (�4F4 B5D4M9A<S 
17.03.2023). 

2. [1?9>FDBAAO= D9EGDE] https://www.nature.com/articles/s41467-022-34073-3 (�4F4 
B5D4M9A<S  17.03.2023). 

3. [1?9>FDBAAO= D9EGDE] https://scitechdaily.com/a-highly-effective-laser-network-the-size-of-

a-grain-of-sand/ (�4F4 B5D4M9A<S 17.03.2023). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://arxiv.org/pdf/2204.02224v1.pdf
https://www.nature.com/articles/s41467-022-34073-3
https://scitechdaily.com/a-highly-effective-laser-network-the-size-of-a-grain-of-sand/
https://scitechdaily.com/a-highly-effective-laser-network-the-size-of-a-grain-of-sand/


46 

 

�469D<A �.�., 7D. �&�-215 
!4GKAO= DG>B6B8<F9?P: !B6B>L9AB64 $.�. 

 
�%%���"��!�� �%&"$�� $��$��"&��  ��$"1���&$"!��� 

 

INTEGTAYED CIRCUITS HISTORY 

 

The purpose of this work is to consider integrated circuits and their functional purpose. 

Depending on the manufacturing technique, the integrated circuits may be semiconductor, film, 

or hybrid. Semiconductor microcircuit: all elements and inter-element connections of which are made 

in the volume and on the surface of the semiconductor. Film microcircuit - microcircuit, all elements 

and interelement connections of which are made only in the form of films of conducting and dielectric 

materials. Film options are thin film and thick film microcircuits. The difference between thin film and 

thick film chips can be quantitative and qualitative. Microcircuits with film thickness less than 1 mcm 

are conventionally referred to as thin-film microcircuits, and microcircuits with film thickness over 1 

mcm are conventionally referred to as thick-film microcircuits [2]. 

Hybrid microcircuit - a microcircuit containing, in addition to elements, simple and complex 

components (for example, crystals of a semiconductor microcircuit). 

Depending on the functional purpose, integrated circuits are divided into analog and digital. 

Analog microcircuits are designed to convert and process signals that change according to the law of 

continuous function. A special case of these chips is a line characteristic chip, a line chip. A particular 

case of digital chips are logic chips that perform binary operations that are described by the laws of 

logical algebra [1]. 

In recent years, new concepts have been introduced into the classification of integrated circuits: 

general-purpose microcircuits, custom and semi-order. Custom microcircuit - a microcircuit developed 

on the basis of standard and (or) specially created elements of units according to the functional scheme 

of the customer is intended for certain radioelectronic equipment. Half-order integrated circuit - a chip 

developed on the basis of basic crystals (including matrix ones). 

Digital integrated circuits are used in devices for processing discrete information of electronic 

computers (computers), automation systems, etc. For today and in the future, this is a very relevant 

topic and widely used [3]. 
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Li-Fi TECHNOLOGY  

 

Li-Fi (also written as LiFi) is a wireless communication technology which utilizes light to 

transmit data and position between devices Li-Fi stands for Light Fidelity and is a Visible Light 

Communications (VLC) system which uses light to send wireless data embedded in its beam. A Li-Fi 

enabled device converts the beam of light into an electrical signal. The signal is then converted back 

into data. Li-Fi is a Visible Light Communications (VLC) system and such a system has two 

qualifying components: 

• One device with a Photo-diode able to receive light signals. 

• A light source coupled with a Signal Processing Unit. 

The VLC system signals work by switching bulbs on and off within nanoseconds such that 

human eyes are unable to notice it. High brightness white LED acts as a light source i.e. as 

transmission source. A silicon photo-diode with good response to visible light is the receiving element. 

LEDs are switched on and off to generate digital strings of combination of 1s and 0s. To 

generate a new data stream, data is encoded in the light by changing the flickering rate of the LED, 

which is used as the source. The LED output appears constant to the human eye by the fast flickering 

rate of the LED. 

VLC data rate is increased by parallel data transmission using an array of LEDs where each LED 

transmits a different data stream. 

The main components of a basic Li-Fi system contains the following: 

a) A high brightness white LED which acts as transmission source. 

b) A silicon photodiode with good response to visible light as the receiving element. 
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RESEARCH ON THE INTERACTIONOF IoT DEVICES 

 

The Internet of Things [1] is the concept of a data network between devices. Inside the IoT, 

people can communicate with "things" and "things" can communicate with each other. 

The Internet of Things connects devices into a computer network and allows them to collect, 

analyze, process and transmit data to other objects via software, applications or technical devices.  

There are several types of architecture [2], from 3-level to 5-level. They share the same concept, 

and differ only in the distribution of some responsibilities to the different levels. 

If we consider the concept in more detail, end devices are objects that actually form "things" in 

the Internet of Things system, play the role of an interface between the real and digital worlds and take 

different sizes, shapes and levels of technological complexity depending on the task they perform 

within a particular IoT deployment. Regardless of size, almost any tangible object can be turned into a 

connected device by adding the necessary elements (sensors, actuators, interface cards). 

For the interconnection of devices, will use the protocol Wi-Fi. Wi-Fi [3] 3 one of the most 

popular and currently known protocols, has a wide compatibility of equipment at a low cost of the 

chip. However, the high level of power consumption its main disadvantage. Devices that use Wi-Fi as 

a data transmission protocol requires frequent replacement of the external power supply, thus 

provoking unnecessary costs and inconvenience.  

The initial connection, takes place through the router. If there is no router, the server itself plays 

the role of the transmitter. This type of connection provides a permanent connection between the 

devices and the server. 

For full interaction of the devices with each other, it is necessary to write software. Example: Let 

device one be a stepper motor, while device two is a sensor of some kind, e.g. a light sensor. Initially, 

the two devices establish a connection to the server, confirm that they are on the network, and ready to 

start working. Subsequently, the user configures the condition under which device one will trigger. Let 

device one, turn on when device two's reading is greater than 5, otherwise turn off the device.  

Also, with the software, it is possible to control data from a distance with various smart home 

systems, such as Yandex Alice, Marusya and others. This makes it easier to manage the smart home, 

as control becomes centralized.  

In centralized systems, it is also possible to configure scenarios for device interaction, which 

allows the automation of various smart home processes. 
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WIRELESS LOCAL AREA NETWORK OPERATION 

 

Wi-Fi is a popular term for high-frequency wireless local area network (WLAN). 

The segment of the radio frequency spectrum used by 802.11 varies between countries. In the 

US, 802.11a and 802.11g devices may be operated without a license, as allowed in Part 15 of the FCC 

Rules and Regulations. Frequencies used by channels one through six of 802.11b and 802.11g fall 

within the 2.4 GHz amateur radio band. Licensed amateur radio operators may operate 802.11b/g 

devices under Part 97 of the FCC Rules and Regulations, allowing increased power output but not 

commercial content or encryption [2]. 

IEEE 802.11 uses various frequencies including, but not limited to, 2.4 GHz, 5 GHz, 6 GHz, and 

60 GHz frequency bands. Although IEEE 802.11 specifications list channels that might be used, the 

radio frequency spectrum availability allowed varies significantly by regulatory domain. 

Previously, many people did not trust communication waves, fearing for their health. But in the 

modern world, almost all people are used to them. All studies write that Wi-Fi waves are the weakest 

of all possible radiations that surround us daily. They do not harm health - this has been repeatedly 

proven by scientists from around the world [1, 3]. 

Expected to be released sometime in 2024, Wi-Fi 7 is the true successor to the present gen Wi-Fi 

6/6E standard that aims to operate in the 6 GHz band and bump up the raw data rates to 46.1 Gbps.  

The standard is expected to bring features like improved multi-access point coordination which 

could practically let active access points request idle access points to turn down their output power to 

minimize the interference caused by the devices not currently in use. 

Wi-Fi has come a long way of evolution from development for communication within the 

company to a wireless network used by hundreds of millions of people. Now it is installed in almost 

every home and is absolutely not harmful to health, as people might think at the time of its appearance 

and development [5].  
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QUANTUM ENCRYPTION 

RSA and elliptic curve cryptography are extensively used in modern information security. These 

algorithms are using public-keys to encrypt data. Public-key is open for everyone on the internet, but 

modern computers can’t hack them. But quantum computers could simply break public-key security in 

short amount of time. Although quantum computers are still in their infancy and non-operational 

Symmetric encryption also is not completely secure. All classical methods to distribute a secure 

key are fundamentally insecure because in classical physics there is nothing preventing an 

eavesdropper, from copying the key during its transmission.  

Quantum cryptography is a method of encryption that uses the naturally occurring properties of 

quantum mechanics to secure and transmit data in a way that cannot be hacked. Because it is 

impossible to copy or view data encoded in a quantum state without alerting the sender or receiver. 

Quantum cryptography should also remain safe against those using quantum computing as well [1]. 

Quantum key distribution (QKD) is a system which provides a secure method for key exchange. 

In this system every bit of data is represented by photons with different polarization. Calling party and 

called party comprise which polarization type they have used to send and receive the photons, and then 

discard all photons with mismatched polarization. If eavesdropper tries to listen in, he can’t render the 
final key without comprising polarization with calling party. Eavesdroppers attack also will change the 

quantum states of photons that users expect to see [2]. 

Most up-to-date QKD systems heavily attenuate laser beams that inevitably lead to production 

multi-photon signals. The security of standard system is guaranteed by quantum no-cloning theorem. 

The production of multi-photon signals means that eavesdropper can simply keep an identical copy of 

key without alerting the users, that makes it unsecure. To solve this problem is used decoy state QKD 

[3].  

In this method calling party introduces some <decoy= states besides the signal state. Each pulse 
is assigned to a state randomly. The state of each pulse announced after acknowledgement of receipt of 

signals. The statistical characteristics of each state can then be analyzed separately. If eavesdropper 

tries to listen in, he will modify the statistical characteristics of decoy stated or signal state, and then 

will be caught [4].  

Side-channel attack is an attack that exploits physical leakages from a cryptographic device 

rather than the weakness in the algorithm itself. Nowadays, side-channel attack is considered one of 

the most practical attacks.  

To eliminate all side channels is used Measurement-device-independent quantum key 

distribution. In this system communicating users independently encode and transmit light pulses to a 

central node, which interferes them and measures the result. This measurement indicates the 

correlation between bits, but not their values, which remain known to only users. This makes the 

protocol secure even if eavesdropper on central node tries to steal the key [5]. 

Despite the important theoretical and experimental achievements QKD has some critical 

limitations such as limited transmission distance and low Bit rate. Experimental QKD has been 

performed over distances on the order of 100 km in standard telecom fibers as well as in free space, 
while the secure key rate has now reached a few Mbits per second. Thus makes the potential 

applications of QKD include securing critical infrastructures (for instance, the Smart Grid), financial 

institutions and national defense [6]. 
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NEURAL NETWORKS IN TRANSLATION 

 

Nowadays there are quite a few online translators that can translate texts of relatively small 

volume. The specific semantics, syntax, grammar and idiom of the original text determine the lexical 

and semantic features of the translation. All this affects the quality, semantic coherence and readability 

of the translation version.  Most of today's translators work on the basis of neural machine translation 

algorithms, which in turn has a great impact on the field in general. This raises the question: is the use 

of neural networks in translation a benefit or a detriment? [2,3].  

The aim of this paper is to find out how modern technology affects our lives and whether it can 

change them.  

The use of neural networks in translation can lead to more accurate and natural translations 

compared to traditional rule-based translation systems. Neural networks can learn to recognise 

complex patterns and relationships in language data, allowing them to better capture linguistic nuances 

such as idioms and colloquialisms. In addition, neural network-based translation systems can be 

trained on large amounts of data in a short amount of time, allowing them to improve over time as they 

encounter more examples of language use. However, the use of neural networks in translation also 

raises concerns about the potential bias of the training data, as well as the ethical implications of using 

automated translation systems in certain contexts, such as legal or medical translation, where accuracy 

and precision are crucial. Overall, while the use of neural networks in translation has the potential to 

revolutionise the field, its application should be approached responsibly and its limitations and 

possible pitfalls carefully considered [4, 5]. 

 

References: 

1. [1?9>FDBAAO= D9EGDE]  "Hardware acceleration of deep neural networks: GPU, FPGA, 

ASIC, TPU, VPU, IPU, DPU, NPU, RPU, NNP and other letters". [Electronic resource] - Access 

mode: https://habr.com/ru/post/455353/ (�4F4 B5D4M9A<S 17.03.2023). 

2. [1?9>FDBAAO= D9EGDE]  "Artificial intelligence for translation". [Electronic resource] - Access 

mode: https://www.livebusiness.ru/tags/ii_dlja_perevoda/ (�4F4 B5D4M9A<S 17.03.2023). 

3. [1?9>FDBAAO= D9EGDE]  "Application of recursive recurrent neural networks". [Electronic 

resource] - Access mode: https://cyberleninka.ru/article/n/primenenie-rekursivnyh-

rekurrentnyhneyronnyh-setey (�4F4 B5D4M9A<S 17.03.2023).  

4. [1?9>FDBAAO= D9EGDE]  "Neural network machine translation: the revolution before our 

eyes". [Electronic resource] - Access mode: https://www.promt.ru/technology/neural-machine-

translation/ (�4F4 B5D4M9A<S 17.03.2023).5. [1?9>FDBAAO= D9EGDE]  "Can machine translation 

replace translators?" [Electronic resource] - Access mode: https://translator-school.com/blog/estli-u-

perevodchikov-budushhee (�4F4 B5D4M9A<S 17.03.2023). 

5. 1?9>FDBAAO= D9EGDE]  "Artificial Intelligence and Machine Translation Neural Networks". 

[Electronic resource] - Access mode: https://www.itaf.biz/iskusstvennyjintellekt-i-nejronnye-seti-

mashinnogo-perevoda/ (�4F4 B5D4M9A<S 17.03.2023). 

 

 

 

 

 

 
 
 

https://www.itaf.biz/iskusstvennyjintellekt-i-nejronnye-seti-mashinnogo-perevoda/
https://www.itaf.biz/iskusstvennyjintellekt-i-nejronnye-seti-mashinnogo-perevoda/


52 

 

 BEGD �.�., 7D. �&�-215 
!4GKAO= DG>B6B8<F9?P: !B6B>L9AB64 $.�. 

 

�%%���"��!�� $"%%��%�"� %�%&� / %#'&!��"�"� %�3�� 

 

RUSSIAN SATELLITE COMMUNICATIONS SYSTEM 

 

Satellite communications is one of the types of space radio communications based on the use of 

artificial Earth satellites as repeaters, usually specialized communications satellites. Satellite 

communication is carried out between the so-called earth stations, which can be both stationary and 

mobile. 

A repeater is a communication equipment that connects two or more radio transmitters that are 

separated from each other over long distances.At present, in the world outside of GNSS, GLONASS 

(Russia) and GPS (USA), China and European countries are working to deploy Beidou and Galileo 

GNSS. Japan and India are engaged in navigation satellite systems QZSS and IRNSS, respectively. 

The principle of operation - the signal is fed from one of the ground stations to the satellite, from 

which it is relayed to other objects within the coverage area. A satellite repeater can be passive or 

active. 

Scientists from MIPT started developing a domestic central ground satellite station. The project 

will make it possible to replace imported equipment that allows you to provide telephone 

communication and the Internet. Earlier, a number of world manufacturers announced the suspension 

of supplies of such equipment to the Russian Federation. A sample of the domestic solution will be 

ready in 2023, engineers calculate. Representatives of telecom operators said they were ready to 

introduce Russian equipment as soon as it became available for commercial use [1]. 

MIPT engineers are creating a domestic central satellite communication ground station, which 

will be able to replace the currently used foreign ones. Such objects, among other things, can ensure 

the operation of the telephone network and the Internet. For the stations, mainly imported equipment is 

used, and because of the sanctions it is problematic to buy it. In addition, now it has become 

impossible to connect new subscribers to existing equipment, as its developers have suspended the 

issuance of licenses [2]. 

One of the key elements for central station equipment is high-performance modems that receive 

information and transmit it to customers using satellites. At the first stage, MIPT engineers are focused 

on creating these devices. The specialists already have their ready-made layouts. They plan to 

assemble a fully working sample by the end of 2023. Also, engineers will have to prescribe suitable 

algorithms for the operation of modem software [3]. 

Then MIPT will be engaged in the creation of multi-user equipment. Based on it, Russia will be 

able to build a completely independent satellite communications network. Russian satellite operators 

are already ready to switch to domestic equipment, but some Russian operators have satellite 

communications and are ready to switch to the domestic platform, while others do not have it, or some 

operators believe that it is better to stay on a foreign platform. Therefore, here the opinion of experts is 

divided. someone thinks that it is necessary to secure the country and create their own satellite 

communications, because there is a risk that the equipment will be used remotely, while others believe 

that it is better to continue to rent channels abroad. 
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EVOLUTION OF 5G 

 

Most recently, in three decades, rapid growth was marked in the field of wireless communication 

concerning the transition of 1G to 4G. The main motto behind this research was the requirements of 

high bandwidth and very low latency. 5G provides a high data rate, improved quality of service (QoS), 

low-latency, high coverage, high reliability, and economically affordable services. 

5G provides high-speed internet browsing, streaming, and downloading with very high reliability 

and low latency. 5G network will change your working style, and it will increase new business 

opportunities and provide innovations that we cannot imagine [1]. 

5G is faster than 4G and offers remote-controlled operation over a reliable network with zero 

delays. It provides downlink maximum throughput of up to 20 Gbps. In addition, 5G also supports 4G 

WWWW (4th Generation World Wide Wireless Web) and is based on Internet protocol version 6 

(IPv6) protocol. 5G provides unlimited internet connection at your convenience, anytime, anywhere 

with extremely high speed, high throughput, low-latency, higher reliability, greater scalability, and 

energy-efficient mobile communication technology [3]. 

There are many applications of 5G mobile network: IoT, multimedia, smart homes, high-speed 

mobile network [2]. 

This article illustrates the emergence of 5G, its evolution from 1G to 5G mobile network, 

applications, different research groups, their work, and the key features of 5G. It is not just a mobile 

broadband network, different from all the previous mobile network generations; it offers services like 

IoT, V2X, and Industry 4.0.  
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FIBRE OPTIC COMMUNICATIONS 

 

Fibre optics as a transmission method What is Fiber Optic Cable Made of Fiber optic cable is 

constructed with using of five parts like as core, cladding, coating, strengthening, and outer jacket. 

Core is thin strands of glass that is called the optical fibers, and <Cladding= is getting to insulation 
casing surrounding the Core offering the lower refractive index to perform all tasks by optical fiber. 

<Coating= works as protective layer of optical fiber and <Strengthening= allows to protection of core 
against crushing forces and excessive tension while insulating. And final, outer jacket helps to protect 

the optical fiber from environmental hazards.[1]  

How fibre optic communication works  

A beam of light is passed through the optical fiber, which replaces the 1s and 0s. Passing through 

the fiber, the light is repeatedly reflected from the walls and carries information from one subscriber to 

another.[2]  

Why fibre is used.  

Fibre optic cables have replaced copper wire as a transmission cable because they have more 

advantages than electric cables. High bandwidth, small losses, simple amplification, low cost, 

lightweight, interference-free. The conclusion can be drawn that fibre optic communication is much 

better than other types of communication in terms of its characteristics.[3]  
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MILLIMETER BAND MULTIBEAM RADIO CHANNELS 
We consider a review of the propagation characteristics of mmWave signals and a survey of the mmWave 

channel models found in the literature. Recent studies show that the next decade will encounter a 1000-fold 

increase in capacity demand. This capacity demand triggered both academic and industrial efforts to find new 

methods of overcoming it [1]. 

The three main methods used for enhancing the system capacity, where shrinking the cell-area and 

applying advanced signal processing techniques can further enhance the spectral efficiency. Another potential 

solution is to allocate new frequency spectrum, such as that in the millimeter-wave (mmWave) frequency band. 

Furthermore, combining the three techniques would enormously increase the capacity, given that the technology 

at the new frequency band is available and can be practically implemented. Given the huge available 

bandwidths at the mmWave band, reduced cell sizes and enhanced signal processing techniques, the capacity 

demand for the next decade or so can indeed be fulfilled. 

The frequency band between 30 GHz and 300 GHz is termed as the mmWave spectrum, since it has the 

wave-lengths range spanning from 1mm to 10mm. Wireless communications at mmWaves are restricted by the 

propagation characteristics, which are inherently different from those of the band below 5 GHz, where most of 

today’s wireless systems communicate over the benign channel having the most favored propagation 
characteristics counter. The pathloss and shadowing effects, as well as various attenuation losses of the 

mmWave channel become more hostile as the frequency increases. However, most of these disadvantages 

associated with the increased carrier frequency can be mitigated by sophisticated processing techniques, such as 

high-gain directional antenna arrays associated with narrow beams, such as beamforming (BF) techniques, in 

addition to diverse other classic Multiple-Input Multiple-Output (MIMO) solutions[2]. 

Main spatio-temporal characteristics of the mmWave channel. These characteristics include the mean 

AoA(Angle of Arrival) and AoD(Angel of Departure), angular spreads, delay, root mean square (RMS) delay 

spread, the number of sub-rays associated with each cluster and the total power of rays in each cluster. This 

characteristic can be further sub-divided into two groups: inter-cluster and intracluster characteristics. The 

former includes the general cluster characteristics, such as the cluster’s decay rate, arrival rate, angular spread 
and shadowing features, while the latter includes the rays’ characteristics, such as the ray’s AoA/AoD and 
arrival time[4]. 

In order to simulate a mmWave system operating in a given frequency band, rigorous measurements of 

the different channel characteristics should be taken into account by the channel model. As shown in Figure, 

creating the mmWave simulation channel depends on three key points: 

• Identify the system environment: The building blocks of a mmWave system commences with 
identifying the system’s nature, such as an indoor system, outdoor system. 

• Simulated scenario: For example, an indoor scenario could be a WLAN, WPAN or indoor festival, 

while an outdoor system could be a UMi or backhaul. 

• The operating frequency: This is the most important parameter, since the propagation characteristics 
differ from one frequency band to another even within the mmWave spectrum. 

The availability of channel parameters extracted from extensive measurement campaigns is essential in 

order to carefully characterize a specific system. Based on these system settings, the channel model may be 

constructed according to the chosen scenario. 

We can conclude that the development of the millimeter range is very important at this time, as 

communication systems are developing very rapidly. Construction of new high-speed mobile radio 

communication systems is possible on radio channels of millimeter frequency range[5]. 
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TYPES OF OPTICAL NETWORKS 

Passive optical network In today’s increasingly competitive and technologically advanced 
telecom environment, broadband networks offer telecom operators both new business opportunities 

and new challenges. Carriers are now confronted with some problems: customer losing, revenue 

decreasing, investment risk, high operational expense (OPEX), etc. At the same time, subscribers need 

more suitable services, more personalized applications with high bandwidth consumption as well as 

quicker troubleshooting to support a vast array of voice/data/internet services. Carriers must resolve 

these issues in the stages of constructing, operating and upgrading their networks by deploying gigabit 

passive optic network (GPON) of today [1].  

A Passive Optical Network (PON) is a network that delivers high-speed broadband internet and 

other services to subscribers via a simplified fiber-optic network. Telecommunications providers 

typically use PON networks to deliver fiber-to-the-building (FTTB) services due to its simplicity of 

topology and lack of field equipment to be maintained. In a PON system, a single optical fiber serves 

multiple subscribers, with each subscriber connected via optical splitters and network units. Up to 32 

subscribers can be connected to a single fiber link versus 32 separate fiber links for an active switched 

optical network. Each subscriber can then have a nearly unlimited number of data ports connected, 

subject only to bandwidth limitations on the incoming link [3].  

In core PON solution, the OLT is placed in the central office to provide the PON access mode; 

splitters at the entrance of the residential block or near the management office of the residential block. 

For the FTTH, ONT series are provided directly in the multimedia box of each subscriber. For the 

FTTB, the remote ONU could be placed near the building to support ADSL2+, VDSL2, G.SHDSL 

technologies to utilize the existing twisted pair resource. All equipments are directly connected with 

optical fibers. The integrated access platform OLT realizes the flexible access infrastructure depending 

on the different scenario to operator requirement. Also, all of the equipments including the OLT, 

optical network unit/multi dwelling unit (ONU/MDU) and ONT can be managed by the broadband 

network management server to realize the end-to-end management solution [2].  

PON has large diversity of application in a nowadays telecommunication networks. PON as a 

possible solution for triple play is just one of the many possibilities of its application in relation to rest 

of the telecommunication network. As a new technology PON is able to incorporate itself into existing 

network, but also to present itself as complete solution for a new network. However, in terms of 

currently the most popular service that is offered via telecommunication networks, triple-play, it is safe 

to conclude that GPON is probably the best technical solution for triple-play service. In the end it is 

safe to conclude that Giga Bit Passive Optical Network due to it characteristics mentioned above 

represents milestone in future development of new telecommunication networks, as well as updating 

and expending the existing ones. 
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VIRTUAL NETWORK TECHNOLOGIES VPN 

 

VPNs establish secure and encrypted virtual networks for safe access to private networks over 

public networks. VPNs are essential for securing digital communication and ensuring privacy. There 

are various forms of VPNs, including Remote Access VPN, Site-to-Site VPN, and Client-to-Site 

VPN.[1] 

VPNs use encryption protocols to scramble data, reducing the risk of cyber attacks and data 

breaches. Remote access VPNs allow employees to connect to the company network from anywhere, 

increasing flexibility and productivity, while reducing office expenses.[2] 

However, VPNs can be slower and more expensive than other options. Proxy servers are faster 

and cheaper but may not offer the same level of encryption and privacy. Cloud-based solutions can 

provide a balance between speed, security, and cost-effectiveness, but may rely on third-party 

providers for storage and security. 

Ultimately, the best choice will depend on specific requirements and priorities.[3] 

Overall, virtual network technology, specifically VPN, is a crucial tool for anyone looking to 

protect their data online. The advantages of VPN outweigh its disadvantages, making it an important 

and valuable tool in the modern world. As the technology continues to grow and improve, users can 

expect even greater levels of privacy and security in the future.[4] 
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PHOTORECEIVERS PROBLEMS 

 

In recent decades, semiconductor photodetectors of radiation have been increasingly used in 

radio electronics, automation, telemechanics, computer engineering and other fields. 

Photodetectors, also called photosensors, are sensors of light or other electromagnetic radiation. 

Photodiodes and photo transistors are a few examples of photo detectors. 

Balanced photodetection is a commonly used detection method to increase the SNR of a signal 

beyond simple amplification [1]. 

Photoreceivers are based on the same types of semiconductor photodiodes used for power 

sensors and camera-based beam profiling. Since photoreceivers are semiconductor photodiodes, they 

possess the same intrinsic advantages described in Photodiode Sensor Physics e.g., large detectivities 

and very wide dynamic ranges. 

The conversion of photons to electrons is very rapid in photodiodes, which enables them to 

follow fast changing radiation levels. 

More commonly, the parameter specified for a photoreceiver is the rise time, which is the 

integral of the impulse response. 

A photodetector generates an output voltage or electric current that is proportional to the incident 

optical power. These fluctuations are generally regarded as noise [2, 3]. 

The benefit of a photodetector is active area. Due to the benefits of reduced noise and response 

time, many high-speed photoreceivers are fiber-coupled. 

Photoreceivers also possess a fixed gain-bandwidth product such that an increase in gain results 

in a decrease of the bandwidth, and vice versa. 
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QUANTUM COMMUNICATIONS TECHNOLOGY 

 

For tens thousands of years, people have known the world and are faced with the need to process 

and transmit information. With the development of a post-industrial society, the volume and speed of 

information transmission are sharply increasing, and the processing time on the contrary is decreasing.  

Quantum communication technology opens up new horizons in the field of information 

transmission speed, as well as its security, which is actual in the modern world. The relevance of this 

work is confirmed by the use of the compilation method, which allows you to make effective decisions 

in various fields of activity. This allows you to acquire new knowledge about the telecommunications 

industry, effectively learn how to work with equipment, and also allows you to lead yourself and the 

team. In this research work, sources from leading universities of telecommunications and computer 

science were considered, such as Massachusetts Institute of Technology (MIT) and the University of 

Southampton. This allows us to understand the degree of development of the problem in the field of 

quantum communication, as well as to build assumptions about the development of this area of the 

digital economy in the future. The purpose of this project work is to study quantum communication 

technologies, as well as to assess the future prospects of this branch of the digital economy [1, 2].  

Quantum communication takes advantage of the laws of quantum physics to protect data. These 

laws allow particles 3 typically photons of light for transmitting data along optical cables 3 to take on a 

state of superposition, which means they can represent multiple combinations of 1 and 0 at the same 

time. The particles are known as quantum bits, or qubits. Nowadays, quantum technologies are 

integrating with previous generation equipment. They are used in a banking sector, power companies 

and militaries [5].  

Quantum Key Distribution (QKD) makes the circuit unbeatable for hackers. It is believed that if 

the error rate in the key is less than 11 percent, then the security of the communication line can be 

guaranteed. Any eavesdropping activity would disturb the intricate relationships among the qubits 

involved, which would be noticed by the sender and receiver of the message so secured, and then 

communication would be automatically stopped [4].  

Summing up, quantum communication systems are completely safe, but the situation may soon 

change due to the appearance of a quantum computer, because its large speed of operation previous 

methods of security will not be effective. This is a potential threat for sectors of digital economy and 

the issue of developing such security systems is becoming more actual but this does not mean that 

research in this field should be stopped, on the contrary, now we are seeing how more and more new 

lines and applications of quantum communication are being created, new equipment and data 

transmission standards are being developed. Thus, the goal was achieved and I would like to continue 

researches of this topic but from the point of the hardware part of the equipment. 

References: 
1. [1?9>FDBAAO= D9EGDE] Collection of articles on the development of quantum communication systems [Internet 

resource] 3 Access mode: clck.ru/33ubNM (�4F4 B5D4M9A<S 17.03.2023). 

2. [1?9>FDBAAO= D9EGDE] <What are quantum computing and quantum communication?= article [Internet 
resource] 3 Access mode: https://www.ippi.org.il/what-are-quantum-computing-and-quantum-communication/ (�4F4 
B5D4M9A<S 17.03.2023). 

3. [1?9>FDBAAO= D9EGDE] <MIT Technology review= journal, the article about quantum computers [Internet 

resource] 3 Access mode: https://www.technologyreview.com/2019/01/29/66141/what-is-quantum-computing/ (�4F4 
B5D4M9A<S 17.03.2023). 

4. [1?9>FDBAAO= D9EGDE] Leonard Kelly's article about quantum communications [Internet resource] 3 Access 

mode: https://owlcation.com/stem/What-Are-Quantum-Communications (�4F4 B5D4M9A<S 10.03.2023). 

5. [1?9>FDBAAO= D9EGDE] Article about the security of quantum communication systems [Internet resource] 3 
Access mode: https://habr.com/ru/post/460165/ (�4F4 B5D4M9A<S 10.03.2023). 

6. [1?9>FDBAAO= D9EGDE] <Quantum Internet 3 a promising network of the future= article [Internet resource] 3 
Access mode: https://digitalocean.ru/n/kvantovyj-internet?ysclid=lfgqg1d23p753662710 (�4F4 B5D4M9A<S 10.03.2023). 

 

https://digitalocean.ru/n/kvantovyj-internet?ysclid=lfgqg1d23p753662710


60 

 

&GC<JOA �. ., 7D.  ��&-11 

!4GKAO= DG>B6B8<F9?P: !B6B>L9AB64 $.�. 
 

�%%���"��!�� �" #02&�$!/) ��$ ��� %$��%&��  
�!&�����&'��0!"�" "�'+�!�3 

 

GAMING FOR INTELLECTUAL EDUCATION 

 

Video gaming has become increasingly popular over the years, with millions of people engaging 

in the activity every day. As the popularity of video gaming has grown, so has the interest in 

understanding the effects, it may have on psychological functioning. While some studies suggest that 

video gaming can have negative impacts on psychological well-being, others suggest that it may have 

positive effects. In this essay, we will examine the relationship between video gaming and 

psychological functioning. 

One of the primary concerns that researchers have about video gaming is its potential to lead to 

addiction. Addiction is defined as the inability to control one's use of a substance or behavior, despite 

negative consequences. Studies have shown that video gaming addiction can lead to negative 

consequences such as poor academic performance, social isolation, and increased aggression. 

However, it is important to note that not all individuals, who engage in video gaming, develop an 

addiction [1]. 

Another concern about video gaming is its potential to lead to decreased social skills. Video 

gaming can be a solitary activity, and individuals who spend a significant amount of time engaging in 

video gaming may miss out on important social interactions. However, some studies have shown that 

certain types of video games can actually improve social skills. For example, multiplayer games can 

provide opportunities for individuals to work together and communicate effectively with others. 

Despite these concerns, there is also evidence to suggest that video gaming can have positive 

effects on psychological functioning. For example, research has shown that video gaming can improve 

cognitive skills such as attention, memory, and problem-solving. Additionally, video gaming can 

provide individuals with a sense of achievement and satisfaction, which can lead to improved mood 

and self-esteem. 

It is important to note that the effects of video gaming on psychological functioning may depend 

on several factors, including the type of game being played, the amount of time spent playing, and the 

individual's personality and life circumstances. For example, individuals who are already prone to 

anxiety or depression may be more vulnerable to the negative effects of video gaming [2]. 

In conclusion, video gaming can have both positive and negative effects on psychological 

functioning. While some studies suggest that video gaming can lead to addiction and decreased social 

skills, others suggest that it can improve cognitive skills and provide individuals with a sense of 

achievement and satisfaction. Ultimately, the effects of video gaming on psychological functioning 

may depend on several factors and may differ from person to person. It is important for individuals to 

be aware of both the potential risks and benefits of video gaming and to use it in moderation. 
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HDRP – FUTURE OF GAME DEVELOPMENT 

 

For many years, game designers have struggled to make the player experience as memorable as 

possible, which meant creating games with the most elaborate story, interesting concept and, of course, 

graphics. In addition, if the first two things could be dealt with, then improving the graphics entailed 

using a huge amount of computer performance resources that the average user often could not afford.  

The problem of game optimization is not new; it has existed since before the first computer 

games were invented. The creators of games and 3D spaces are still trying to keep up with constantly 

developing technologies, discovering more and more sophisticated technologies for optimizing games. 

I will describe one of these methods in this work. One of the most breakthrough and at the same time 

simple ways to simplify the calculation and processing of game space by a computer is the HDRP 

method - (High Definition Render Pipeline) HDRP is a new way of rendering that gives us resources to 

achieve realistic results in Unity. SRPs (Scriptable Render Pipelines) was released in Unity 2018.1 as 

Preview package, so these features are still not finished. HDRP brings to Unity a new Lightning 

system called Physical Light Units (PLU), new Volume settings that contain information about fog, 

visual environment, shadows, reflections, metallic, roughness, normal maps and more. As simple, 

HDRP 3 is a handful, genius and simple technique, that’s allows game developers create textures and 
models of everything much faster and easier, and also computer can procced models and textures much 

faster than previous methods [1, 2].  

To understand the essence of the HDRP method, you need to delve into understanding how 

roughness, metallic and specular textures work. Roughness, metallic and specular textures takes the 

interval from zero to one, expressed in black and white format, where black is absolute zero and white 

is one. HDRP has put forward an ingenious solution to the problem of the separability of roughmess, 

metallic and specular textures, making instead of three black-and-white images one that takes up as 

much space as one, but at the same time color. 

The genius of this method lies in the fact that it rethought the understanding of the interval from 

zero to one for the game engine, over time it became clear that this interval does not necessarily have 

to be from black to white, it can also be from dark blue to light blue, which for the game engine is the 

same black and white analog. Over time, people came up with the idea to use this for optimization 

purposes in the form of the HDRP method [4].  

Nowadays, the HDRP method is increasingly being used in various game studios for a reason, 

this method of optimizing the game environment is the starting point for creating photorealistic games 

without a significant load on the owner's computer. Now games are becoming more and more 

advanced, from graphics to realistic physics, HDRP is one of several methods that has influenced the 

quality of games released. 
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ARTIFICIAL INTELLIGENCE CAPABILITIES 

 

Artificial Intelligence (AI) has become one of the most talked-about and rapidly advancing 

technologies of our time. Its impact is felt across numerous fields, including healthcare, finance, and 

entertainment. AI is transforming the way we work, communicate, and interact with the world around 

us. It has the potential to bring about tremendous benefits, from improving medical diagnosis and 

treatment to enabling more efficient transportation systems and enhancing cybersecurity. However, 

there are also concerns about its potential negative consequences. Some worry that AI will replace 

human workers, leading to mass unemployment and economic inequality. Others fear that AI could be 

used to perpetuate discrimination or even cause harm if it falls into the wrong hands.[1] 

As such, this work aims to explore the issue of whether AI is a friend or a foe, examining the 

potential benefits and drawbacks of this technology and the challenges that come with its development 

and implementation. Work will provide an overview of the history and current state of AI 

development, as well as a discussion of the different types of AI and their applications.  

Artificial intelligence can be a cause of unemployment for several reasons [2, 3]: 

• Process automation: When routine tasks that were previously performed by humans can be 

automated with the help of artificial intelligence, this can lead to the people who used to perform these 

tasks no longer being needed in the process. 

• Improved efficiency: The use of artificial intelligence can lead to improved efficiency in 

business processes, which may mean that fewer people are needed to perform the same work. 

All of these reasons can lead to people losing their jobs as a result of the replacement of human 

labor with artificial intelligence. However, it is worth noting that the use of artificial intelligence can 

also lead to the creation of new jobs and opportunities in other areas. 

And yet there was no mention where replacement of human labor with artificial intelligence is 

highly positive: 

Manufacturing: The use of robots and automation in manufacturing can improve efficiency, 

increase quality, and reduce errors. 

Medicine: Analysis of patient data, assistance in diagnosis and decision-making, as well as 

improved monitoring of patient conditions can all be achieved with the help of artificial intelligence. 

Finance: The use of artificial intelligence for market analysis, trend prediction, and portfolio 

management can help improve investment outcomes. 

Transportation: Autonomous vehicles, drones, and other forms of transport can improve safety, 

reduce fuel costs, and increase delivery efficiency. 

Education: The use of artificial intelligence for personalized learning, identifying student needs, 

and predicting success can help improve the educational process. 

Food: AI can help reduce food waste, improve crop yields, enhance food safety, and create a 

more sustainable and equitable food system.  

These are just a few examples, and there are other potential benefits to using artificial 

intelligence in each of these areas. 
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ANALYSIS OF SIGNAL DETECTION METHODS IN 5G MASSIVE MIMO CELLAR  

 

With globalization, present-day networks are facing high traffic demands, and to fulfill these 

needs, The 5G mobile networks are currently starting to be implemented and aim to be 100 times faster 

than current 4G networks. To make 5G and beyond networks a reality, many advanced ideas have been 

proposed and analyzed in recent years. The major key enabling technologies that have been considered 

for 5G include millimeter waves, small cells, beamforming, device-centric architecture, full-duplex 

technology, massive MIMO, Terahertz wave, and visible light spectrum [1]. 

Beamforming is the ability of the base station to adapt the radiation pattern of the antenna. 

Beamforming helps the base station to find a suitable route to deliver data to the user, and it also 

reduces interference with nearby users along the route. Beamforming has several advantages for 5G 

networks and beyond. In massive MIMO systems, the base station can send data to the user from 

various paths, and beamforming here choreographs the packet movement and arrival time to allow 

more users to send data simultaneously. Thus, beamforming helps a user to receive a strong signal 

without interference with other users. 

Due to the large number of antennas at the base station and active multiple users operating in the 

uplink channel, multiuser interference at the base station becomes a challenge. Thus, there is a need for 

cost effective algorithms which would yield outstanding performance with respect to specific metrics 

such as the BER and throughput [2].  

The Alamouti STBC system was primarily structured to operate with two antennas transmitting 

complex symbols through two independent channels. Both symbols are then collected at a single 

receiver with a supposition of perfect CSI. Prior to transmission, the modulated symbols are structured 

in pairs with each pair of the consecutive symbols mapped into a STBC matrix. The produced code set 

is then transmitted in two successive time slots. Within each time slot, two symbols are transmitted 

concurrently [3]. 

The coherent detection technique has been illustrated with the assumption of perfect CSI at the 

receiver. This tends to introduce higher processing delay and reduce the achievable data rate. DSTBC 

helps to alleviate these challenges by removing the need for CSI without sacrificing diversity gain. 

It has been examined and realized that the BER increases in both coherent and non-coherent 

schemes for higher order antenna diversity. This has given the premise for further investigation with 

respect to detection schemes and optimum performance in higher order MIMO systems for 5G. The 

analysis under perfect channel estimation gives the coherent scheme an upper hand with a 3dB gain 

over the non-coherent differential STBC detection approach. 
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DEVELOPMENT OF A PROTOCOL FOR SWITCHING REAL TRAFFIC  

IN VIRTUAL NETWORKS 

 

Modern communication networks of the Russian Federation are mainly built on foreign 

equipment, the vendors of which announced their withdrawal from the Russian market - they refused 

to supply equipment and software and support already deployed solutions, so there is an important task 

of replacing it.  

The aim of the research is to develop a virtual environment capable of processing real traffic, as 

well as to develop a protocol for switching traffic within a virtual network. Currently, there are a large 

number of simulators and emulators of network equipment for the possibility of training or 

demonstrations. Prime examples are Cisco Packet Tracer or EVE-NG. Their main disadvantage is that 

they only emulate the operation of real equipment and networks. Hardware devices are responsible for 

processing real traffic, while building a network requires a cable, which is one of the most expensive 

elements of any wired data network.  

To reduce the cost of creating and maintaining networks in companies and enterprises, wireless 

networks are used. The most important advantage is the reduction in cable usage. In addition to cable, 

the main costs are for hardware devices, such as switches or routers. In this case, this equipment can be 

presented in software form and installed on one hardware server [2]. 

The server is a hardware component and serves to organize a virtual network inside it, which will 

process the traffic that comes from the wireless network. A virtual network is one or more software 

switches (SS) to provide data transfer. The software switch is a special program with the functions of a 

classic hardware switch.  

Previously, the WVNIP protocol was developed to interface a virtual and wireless network. This 

protocol works, but it has its drawbacks. The main disadvantage was that by changing the Ethernet 

frame, the standard itself changed. Also, the appearance of a new field in the frame meant that it would 

be longer, which would affect the throughput during data transmission. In this regard, it was decided to 

develop an alternative SNSP protocol [3].  

The developed SNSP protocol, in comparison with the WVNIP protocol, is more optimal, since 

the HUD service field is added only inside the server, and does not load the wireless network with the 

transmission of additional service information. 

The developed virtual communication system will allow small companies to significantly reduce 

costs when organizing and maintaining data transmission networks, as well as simplify their operation, 

as there will be less hardware used. The developed virtual data transmission system, in conjunction 

with the SNSP protocol, has shown its theoretical performance, which means that in the future it can 

be used to work in organizations, which will allow them to reduce the cost of organizing and 

maintaining a corporate data transmission network.  
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WIRELESS NETWORKS TYPES AND STANDARDS 

 
The world is becoming more mobile, and traditional networking methods are insufficient for our 

current lifestyle. 

Wireless networking allows for greater freedom of movement and the ability to extend 

applications to different locations [1, 2]. 

Wireless networks use electromagnetic waves instead of wires to carry signals and are becoming 

increasingly popular due to their many advantages over wired systems. 

Wireless networks offer mobility and cost savings, as little to no wiring is needed and 

deployment time is drastically reduced. 

Wireless networks are classified into various types based on their ranges and technology used, 

including WPAN, WLAN, WMAN, and WWAN [3]. 

WPAN is used for small areas to connect several network devices using Bluetooth, IR, and 

Zigbee technology, while WLAN connects end-devices via high-frequency signals to an access point 

serving as a gateway to the internet or business network. 

WMAN connects multiple WLANs across a small geographical area or business/campus, while 

WWAN covers an extensive area like a state or country and comprises technologies such as GSM, 

CDMA, and WiMAX. 

The main wireless networking standards are IEEE 802.15 for small personal networks, IEEE 

802.11 or Wi-Fi for WLAN, IEEE 802.16 for WMAN networks, IEEE 802.22 for WRAN networks, 

and IEEE 802.20 for WWAN networks. 

While wireless networks offer new opportunities for industrial solutions, security must be 

implemented with special attention. 
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6O89?<FP E<7A4?, < <;5<D4F9?PAB BF89?<FP 97B BF CB@9I. 

 

%C<EB> ?<F9D4FGDO: 
•  <I4=?B6 $. �. #B@9IB;4M<M9AABEFP FD4AECBDFAOI E9F9= E6S;< EC9J<4?PAB7B 

A4;A4K9A<S. 3 +9D9CB69J: +���'$1, 2016. 3 128 E. 
• �"%& $52863-2007. �4M<F4 <AHBD@4J<< �6FB@4F<;<DB64AAO9 E<EF9@O 6 ;4M<M9AAB@ 

<ECB?A9A<<. �ECOF4A<S A4 GEFB=K<6BEFP > CD98A4@9D9AAO@ E<?B6O@ Q?9>FDB@47A<FAO@ 
6B;89=EF6<S@. "5M<9 FD95B64A<S. 3  : %F4A84DF<AHBD@. 3 2007. 3 34 E. 
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1�"�2*�3 $����&�3 � %"��$,�!%&�"��!�3 %#"%"�"� #�$���+� 

�!("$ �*�� 

 

� EB6D9@9AAB@ @<D9 <AHBD@4J<S <7D49F 64:AGR DB?P < >4:8O= 89AP @OEF4?><649@ES E 
AB6O@< ECBEB54@< 99 C9D984K<. 

�EFBD<S D4;6<F<S C9D984K< <AHBD@4J<< A4EK<FO649F @AB:9EF6B <;@9A9A<=, A4K<A4S E 
8D96A<I >4A4?B6 E6S;< < ;4>4AK<64S EB6D9@9AAO@< J<HDB6O@< F9IAB?B7<S@<. �;GK9A<9 
Q6B?RJ<< < EB69DL9AEF6B64A<9 ECBEB5B6 C9D984K< <AHBD@4J<< CB>4;O649F, >4> 5OEFDB 
F9IAB?B7<< D4;6<64RFES < >4> BA< 6?<SRF A4 A4LG :<;AP.  

*9?P D45BFO: <;GK<FP < CDB4A4?<;<DB64FP Q6B?RJ<R D4;6<F<S < EB69DL9AEF6B64A<S 
ECBEB5B6 C9D984K< <AHBD@4J<<, A4K<A4S E CDBEF9=L<I ECBEB5B6, F4><I >4> 7B?G5<A4S CBKF4 < 
7BAJO, < ;4>4AK<64S EB6D9@9AAO@< F9IAB?B7<S@<, 6>?RK4S <AF9DA9F < @B5<?PAGR E6S;P. 

� A4EFBSM9= D45BF9 BFD4:9A <EFBD<K9E><= CGFP D4;6<F<S K9?B69K9EF64 6 B5?4EF< E6S;< < 
C9D984K< <AHBD@4J<<. "A4 BI64FO649F 6E9 64:AO9 @B@9AFO, A4K<A4S E C9D6B5OFAOI HBD@ 
B5M9A<S, F4><I >4> 7B?BEB6O9 E<7A4?O, < ;4>4AK<64S EB6D9@9AAO@< F9IAB?B7<S@<, 6>?RK4S 
<AF9DA9F < @B5<?PAGR E6S;P. �;GK9A<9 QFB= F9@O CB;6B?S9F 5B?99 7?G5B>B CBASFP, >4><@ 
B5D4;B@ ?R8< 6;4<@B89=EF6B64?< < B5@9A<64?<EP <AHBD@4J<9= A4 CDBFS:9A<< 6E9= <EFBD<< 
D4;6<F<S J<6<?<;4J<<, < >4> QFB 6?<S?B A4 HBD@<DB64A<9 >G?PFGDO < B5M9EF64 6 J9?B@. 

� D45BF9 D4EE@BFD9AO E?98GRM<9 QF4CO: 7B?G5<A4S CBKF4; CBKF4 < 7BAJO; F9?97D4H; 
F9?9HBA; D48<B; F9?96<89A<9; <AF9DA9F. 

�4:8O= <; QF<I QF4CB6 <@9? E6B< C?REO < @<AGEO, 6?<S? A4 D4;6<F<9 B5M9EF64 < 
EB;8464? AB6O9 6B;@B:ABEF< 8?S C9D984K< <AHBD@4J<<. % D4;6<F<9@ F9IAB?B7<= CBS6?S?<EP 
AB6O9 ECBEB5O C9D984K< <AHBD@4J<<, >BFBDO9 CB;6B?SRF A4@ E97B8AS CB?GK4FP < 
B5@9A<64FPES <AHBD@4J<9= @7AB69AAB < 6 ?R5B= FBK>9 @<D4.  

$9;G?PF4FO D45BFO: 6 D9;G?PF4F9 D45BFO @B:AB E89?4FP 6O6B8, KFB Q6B?RJ<S ECBEB5B6 
C9D984K< <AHBD@4J<< <7D4?4 < CDB8B?:49F <7D4FP 64:AGR DB?P 6 D4;6<F<< K9?B69K9E>B= 
J<6<?<;4J<<, GE>BDSS C9D984KG <AHBD@4J<< < 89?4S 99 5B?99 8BEFGCAB=. 

 

%C<EB> ?<F9D4FGDO: 

1. 16B?RJ<S ECBEB5B6 C9D984K< <AHBD@4J<< (molotokrus.ru) [1?9>FDBAAO= D9EGDE] 
3 $9:<@ 8BEFGC4: https://molotokrus.ru/evolyutsiya-sposobov-peredachi-informatsii/ 

2. �4> D45BF49F D48<B<AF9DH9=E 6 GSM-E9FSI / )45D (habr.com) [1?9>FDBAAO= 
D9EGDE] 3 $9:<@ 8BEFGC4: https://habr.com/ru/articles/268127/ 

3. 16B?RJ<S E6S;< / )45D (habr.com) [1?9>FDBAAO= D9EGDE] 3 $9:<@ 8BEFGC4: 
https://habr.com/ru/articles/234959/ 

 
 

 
 
 
 
 
 
 
 
 
 

https://molotokrus.ru/evolyutsiya-sposobov-peredachi-informatsii/?ysclid=lgzmjmuzm8356375309
https://molotokrus.ru/evolyutsiya-sposobov-peredachi-informatsii/
https://habr.com/ru/articles/268127/
https://habr.com/ru/articles/268127/
https://habr.com/ru/articles/234959/
https://habr.com/ru/articles/234959/
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*9?P D45BFO: $4EE@BFD9FP CD<AJ<CO D45BFO ?4;9DB6, 6<8O ?4;9DB6 < <I CD<@9A9A<9 6 
D4;?<KAOI B5?4EFSI. 

 �4;9D - QFB GEFDB=EF6B, >BFBDB9 79A9D<DG9F G;>BA4CD46?9AAO= < >B79D9AFAO= CGKB> 
E69F4, >BFBDO= @B:9F <@9FP 6OEB>GR <AF9AE<6ABEFP < @4?GR 8<69D79AJ<R. !4;64A4 QF4 
F9IAB?B7<S CB C9D6O@ 5G>64@ 4A7?BS;OKAB7B 6OD4:9A<S 4 Light Amplification by Stimulated 

Emission of Radiation (LASER) < C9D96B8<FES >4> «GE<?9A<9 E69F4 E CB@BMPR 6OAG:89AAB7B 
<;?GK9A<S». 

 !48 <;B5D9F9A<9@ ?4;9D4 D45BF4?< @AB7<9 GK9AO9 E A4K4?4 XX 69>4. %4@O9 <;69EFAO9 <; 
A<I - 1=ALF9=A,  4=@4A, �4EB6, #DBIBDB6, &4GAE. �. 1=ALF9=A 6 1917 7B8G CD98EF46<? 
A4GKAGR D45BFG, 6 >BFBDB= CD98E>4;4? BEAB6AB= CD<AJ<C D45BFO BCF<K9E>B7B >64AFB6B7B 
79A9D4FBD4 - 6OAG:89AAB9 <;?GK9A<9. #D9F6BD<FP QFG <89R 6 :<;AP G84?BEP >4?<HBDA<=E>B@G 
H<;<>G &.  4=@4AG 6 @49 1960 7B84. �4;9D, 6 D45BF9 >BFBDB7B <ECB?P;B64?<EP >D<EF4?? DG5<A4 
< D9;BA4FBD (45D<-#9DB D45BF4? <@CG?PEAB, 8?<A4 6B?AO EBEF46?S?4 694,3 A@. � 1952 7B8G 864 
EB69FE><I 4>489@<>4 �. #DBIBDB6 < !. �4EB6 6OSEA<?<, KFB 6B;@B:AB EB;84A<9 ?4;9D4, 
>BFBDO= 5G89F D45BF4FP A4 4@@<4>9. � 1954 7B8G 4@9D<>4A9J +. &4GAE EB;84? F4>B= 79A9D4FBD < 
CB>4;4? CD<AJ<C 97B D45BFO. 

�R5B= BCF<K9E><= >64AFB6O= 79A9D4FBD EBEFB<F <; 3-I K4EF9=: 
1. �>F<6A4S ED984, >BFBDB= S6?S9FES EC9J<4?PAB9 69M9EF6B (F69D8O9 >D<EF4??O, 

74;O <?< :<8>BEF<, EHBD@<DB64AAO9 6 EF9D:9AP (J<?<A8D)). 
2. �EFBKA<> QA9D7<< - >4> CD46<?B, <@CG?PEA4S ?4@C4, >BFBD4S GEF4A46?<649FES 

DS8B@ E 4>F<6AB= ;BAB= - J<?<A8DB@ <?< EF9D:A9@. 
3. $9;BA4FBD (>DB@9 F9I E?GK496, >B784 ?4;9D <ECB?P;GRF >4> GE<?<F9?P) 

CD98EF46?S9F EB5B= 864 C4D4??9?PAOI 8DG7 8DG7G ;9D>4?4. #9D98A99 A4CB?B6<AG CDB;D4KAB9, 
;48A99 A9 CDBCGE>49F E69F. 

�9=EF6<9 D45BFO ?4;9D4 BEAB64AB A4 S6?9A<< E69FB6B7B GE<?9A<S 6 G;>B@ D9;BA4FBD9, 
>BFBDO= B59EC9K<649F CB?B:<F9?PAGR B5D4FAGR E6S;P. �4;9DAO= ?GK EB;849FES 6AGFD< >BDCGE4 
79A9D4FBD4. &4> A4;O649FES FDG5>4, ;4>DOF4S E B8AB= EFBDBAO B5OKAO@ ;9D>4?B@, E 8DG7B= 4 

A9 CB?ABEFPR CDB;D4KAO@ ;9D>4?B@. �AGFD< >BDCGE4 A4IB8<FES F69D8O= >D<EF4?? (K4M9 6E97B 
<ECB?P;GRF DG5<A). #B8 6B;89=EF6<9@ Q?9>FDBB5@BF>< 4FB@O >D<EF4??4 EB;84RF E69FB6O9 
6B?AO. 1F< 6B?AO 86<74RFES 6AGFD< >BDCGE4 BF B8AB7B ;9D>4?4 > 8DG7B@G 8B F9I CBD, CB>4 A9 
A459DGF F4>GR <AF9AE<6ABEFP, >BFBDB= 5G89F 8BEF4FBKAB, KFB5O CDB=F< K9D9; A9 CB?ABEFPR 
CDB;D4KAB9 ;9D>4?B 

"8A4 <; >?RK96OI I4D4>F9D<EF<> ?4;9DB6 - QFB @BABIDB@4F<KABEFP, FB 9EFP 6E9 
<;?GK49@O9 HBFBAO <@9RF B8AG < FG :9 8?<AG 6B?AO. 

%GM9EF6GRF D4;?<KAO9 F<CO ?4;9DB6, 6>?RK4S F69D8BF9?PAO9, 74;B6O9, 
CB?GCDB6B8A<>B6O9, >D<EF4??<K9E><9 < @9F4??<K9E><9 ?4;9DO. 

�4;9DO L<DB>B <ECB?P;GRFES 6 A4G>9, @98<J<A9, CDB@OL?9AABEF<, >B@@GA<>4J<SI, 
D4;6?9K9A<SI < 8DG7<I B5?4EFSI.  

 �EE?98B64A<9 ?4;9DB6 <@99F 5B?PLB9 ;A4K9A<9 8?S HGA84@9AF4?PAB= A4G>< < CB;6B?S9F 
G7?G5?SFP A4L< ;A4A<S B E6B=EF64I E69F4 < 6;4<@B89=EF6<SI E 69M9EF6B@, 4 F4>:9 
D4;D454FO64FP AB6O9 F9IAB?B7<< < CD<?B:9A<S. 

%C<EB> ?<F9D4FGDO: 
1. 1AJ<>?BC98<K9E><=  E?B64DP RAB7B H<;<>4 (7?.D984>FBD  <784? �.�.)  BE>64 

<#9847B7<>4= 19917.  
2. ".(.�454D8<A  <(<;<>4=  BE>64 <#DBE69M9A<9= 1988 7. 
3. Medicus Amicus  #6, 2004  
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#'�0%�$/ � !��&$"!!/� �����/ 

 

�ECOL>4 E69DIAB6B= ;69;8O, 6 BCD989?9AAOI GE?B6<SI, CD<6B8<F > 6B;@B:ABEF< 
B5D4;B64A<S A9=FDBAAB= ;69;8O, FB 9EFP, A9=FDBAA4S ;69;84 S6?S9FES B8AB= <; 6B;@B:AOI 
>BA9KAOI EF48<= ;69;8. !9=FDBAAO9 ;69;8O B5D4;GRFES <; @4EE<6AOI ;69;8 E @4EE4@< BF 4 8B 8 
@4EE %B?AJ4. �B784 QF< ;69;8O E:<74RF 6E9 ;4C4EO E6B97B 7BDRK97B, E A<@< CDB<EIB8<F 
CDBJ9EE 6;DO64 E69DIAB6B=. 1FBF 6;DO6 D4;8G649F 6A9LA<9 E?B< ;69;8O 6 >D4E<6O= BEF4FB>. 
*9AFD4?PA4S B5?4EFP E:<@49FES CB8 89=EF6<9@ 7D46<F4J<<. %:4F<9 A4EFB?P>B E<?PAB9, KFB 
CDBFBAO < Q?9>FDBAO E?<64RFES, B5D4;GS A9=FDBAO. "FER84 A4;64A<9 «A9=FDBAA4S ;69;84». 

�69;8O E >B?BEE4?PAB= @4EEB=, A4IB8SM<9ES CB8 6?<SA<9@ @BMAOI E<? 7D46<F4J<<, 

E:<@4RFES 6 F4>B= EF9C9A<, KFB CDB<EIB8<F A9=FD4?<;4J<S 69M9EF6 3 Q?9>FDBAO 
6;4<@B89=EF6GRF E CDBFBA4@< < BEAB6A4S @4EE4 F4>B= ;69;8O ;4>?RK49FES 6 A9=FDBA4I. 
"F?<K<F9?PAB= BEB59AABEFPR A9=FDBAAOI ;69;8 S6?S9FES 6AGFD9AA99 D46AB69E<9 E<? 
7D46<F4J<< < 846?9A<S A9=FDBAAB7B 74;4. 

#DB6B8S <EE?98B64A<S E6B=EF6 A9=FDBAAOI 69M9EF6, GK9AO9 CD<L?< > 6O6B8G, KFB ;69;84 
8B?:A4 EB89D:4FP 7<C9DBAO < @RBAO 3 FS:9?O9 K4EF<JO 6 J9AFD4?PAB= K4EF< A959EAB7B F9?4. 
� D9;G?PF4F9 @4F9@4F<K9E>B7B 4A4?<;4 BCOFAB= @B89?< 5O?4 8B>4;4AB, KFB C?BFABEFP 69M9EF64 
A9=FDBAAB= ;69;8O BK9AP 5B?PL4S.  

� A4EFBSM99 6D9@S EK<F49FES, KFB CG?PE4DO 3 QFB C?BFAO9 A9=FDBAAO9 ;69;8O, 
A489?9AAO9 E<?PAO@ 6D4M9A<9@. %BID4ASS G7?B6B= @B@9AF < @BMAB9 @47A<FAB9 CB?9, 
A9=FDBAA4S ;69;84 @B:9F CBE?G:<FP B5D4;B64A<R 6D4M4RM<IES CG?PE4DB6. &B?P>B A9=FDBAAB9 
F9?B EBID4AS9F E6BR >B@C4>FAGR HBD@G, CD< A4?<K<< F4>B= E>BDBEF< 6D4M9A<S. � 
EBBF69FEF6<< E EB6D9@9AAO@< CD98EF46?9A<S@<, BEP @47A<FAB7B CB?S A9=FDBAAB= ;69;8O A9 
EB6C4849F E BEPR 99 6D4M9A<S. %BBF69FEF69AAB, <;?GK9A<9 ;69;8O D97<EFD<DG9FES 6 6<89 
<@CG?PEB6 D48<B6B?A <?< 6<8<@B7B E69F4 A4 �9@?9, >B784 F9 E>B?P;SF CB CB69DIABEF< 
BF89?PAO@< ?GK4@<. #B EGF<, <;?GK9A<9 S6?S9FES E?98EF6<9@ Q?9>FDB@47A<FAOI 6B?A, >BFBDO9 
B5D4;GRFES ;4 EK9F 4>F<6ABEF< ;4DS:9AAOI K4EF<J, B5D4M9AAOI 6B6A9 < 86<74RM<IES CB 
E<?B6O@ @47A<FAO@ ?<A<S@ CB?S. !9=FDBAA4S ;69;84, BF >BFBDB= @O 6<8<@ <@CG?PEO, 
A4;O649FES «CG?PE4DB@». 

#9D6O= CG?PE4D 5O? BF>DOF 6 1967 7B8G 4EC<D4AF>B= �:BE9?<A �9?? �4DA9??, QFB 5O? 
D48<B<EFBKA<>, >BFBDO= 6ECOI<64? E CBEFBSAAB= K4EFBFB=. � A4EFBSM99 6D9@S E4@O9 SD><9 
CG?PE4DO A45?R84RFES CBKF< 6B 6E9@ 8<4C4;BA9 8?<A 6B?A. ' A9=FDBAAOI ;69;8 9EFP 8:9FO 
(G;>BA4CD46?9AAO9 CBFB>< D9?SF<6<EFE><I K4EF<J), 6O5D4EO649@O9 A48 <I @47A<FAO@< 
CB?RE4@<. 1F< 8:9FO S6?SRFES @BMAO@< <EFBKA<>4@< <;?GK9A<S.  

!9=FDBAAO9 ;69;8O, A4DS8G E K9DAO@< 8OD4@<, S6?SRFES B8A<@< <; E4@OI 
Q>EFD9@4?PAOI B5N9>FB6 6B �E9?9AAB=. �;GK9A<9 F4><I B5N9>FB6 CB@B749F GK9AO@ BF>DOFP 
AB6O9 4EC9>FO A4G>< A9 FB?P>B 6 4EFDBAB@<<, AB < 6 H<;<>9 6OEB><I QA9D7<=. "AB CB@B7?B 
BF>DOFP @AB7<9 69M<, 6>?RK4S S89DAO9 CDBJ9EEO, AB6O9 EBEFBSA<S @4F9D<< < >BA9KAGR 
EG8P5G ;69;8. 

 

%C<EB> ?<F9D4FGDO: 
1.  4?B6 �. (.,  4?BH996 �.  . #G?PE4DO: 20 ?9F <EE?98B64A<= // �9@?S < 

�E9?9AA4S. - 1991. - № 1. - %. 16-22. 

2. https://vo.astro.spbu.ru/node/8   

3. #G?PE4DO < A9=FDBAAO9 ;6ё;8O [1?9>FDBAAO= D9EGDE]. URL: http://v-

kosmose.com/https://new-science.ru/chto-takoe-nejtronnye-zvezdy-i-pochemu-oni-takie-osobennye/  

 
 

 
 

https://vo.astro.spbu.ru/node/8
http://v-kosmose.com/https:/new-science.ru/chto-takoe-nejtronnye-zvezdy-i-pochemu-oni-takie-osobennye/
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"8A<@ <; 8D96A9=L<I CBASF<= 6 H<;<>9 S6?S9FES @4F9D<S, 9= 84?< BCD989?9A<9 GK9AO9, 
>BFBDO9 EFBS?< G <EFB>B6 A4G><. %9=K4E EB6D9@9AAO9 GK9AO9 >?4EE<H<J<DGRF 99 A4 K9FOD9 
F<C4: B5OKA4S @4F9D<S, A974F<6A4S @4F9D<S, F9@A4S @4F9D<S < 4AF<69M9EF6B. #BE?98A<9 864 
F<C4 K4EFB CGF4RF @9:8G EB5B=. +FB5O CBASFP, 6 K9@ D4;A<J4 @9:8G F9@AB= @4F9D<9= < 
4AF<@4F9D<9=, AG:AB G;A4FP, K9@ S6?S9FES >4:8B9 <; A<I.  O D4EE@BFD<@ BF?<K<S QF<I 
@4F9D<= < BEB59AABEF< >4:8B= <; A<I. 

#B8DB5AB9 BCD989?9A<9 @4F9D<<, >4><@ 97B 6<8SF GK9AO9, E?B:AB9. �AF<@4F9D<S A4 
E97B8ASLA<= 89AP 4 QFB G:9 A9 7<CBF9F<K9E>4S >BAJ9CJ<S. #BE?9 5B?PLB7B 6;DO64, >B784 
6E9?9AA4S A4K4?4 BEFO64FP, 5O?B EB;84AB D46AB9 >B?<K9EF6B K4EF<J < 4AF<K4EF<J, QFB 
A9BECBD<@O= H4>F. 

�AF<K4EF<JO 3 QFB Q?9@9AF4DAO9 K4EF<JO, <@9RM<9 F9 :9 ;A4K9A<S @4EEO, EC<A4 < 
8DG7<I H<;<K9E><I I4D4>F9D<EF<>, KFB < <I 86B=A<>< 3 K4EF<JO, AB BF?<K4RM<9ES BF A<I 
;A4>B@ A9>BFBDOI I4D4>F9D<EF<> (A4CD<@9D, Q?9>FD<K9E>B7B ;4DS84, @47A<FAB7B @B@9AF4, 
54D<BAAB7B K<E?4). %4@< A4;64A<S «K4EF<J4» < «4AF<K4EF<J4» 6 <;69EFAB= @9D9 GE?B6AO: 
@B:AB 5O?B 5O A4;64FP CB;<FDBA K4EF<J9=, 4 Q?9>FDBA 3 4AF<K4EF<J9=. "8A4>B, CBE>B?P>G 
4FB@O 69M9EF64 6 A45?R849@B= A4@< �E9?9AAB= EB89D:4F Q?9>FDBAO < CDBFBAO, 8?S <;69EFAOI 
> A4K4?G 1920-I 77. Q?9@9AF4DAOI K4EF<J 3 Q?9>FDBA4 < CDBFBA4 (4 CB;8A99 < A9=FDBA4) 3 5O?B 
CD<ASFB A4;64A<9 «K4EF<J4». !9>BFBDO9 K4EF<JO, A4CD<@9D, HBFBA, A9 <@9RF 4AF<K4EF<J <?<, 
KFB-FB :9 E4@B9, S6?SRFES 4AF<K4EF<J4@< CB BFABL9A<R > E4@<@ E959. 

�AF<@4F9D<S 3 QFB @4F9D<S, EBEFBSM4S <; 4AF<K4EF<J 4 «;9D>4?PAOI BFD4:9A<=» DS84 
Q?9@9AF4DAOI K4EF<J. �4> E97B8AS EK<F49FES, 4AF<K4EF<JO D947<DGRF A4 HGA84@9AF4?PAO9 
E<?O, BCD989?SRM<9 EFDG>FGDG @4F9D<< (E<?PAB9 6;4<@B89=EF6<9, B5D4;GRM99 S8D4, < 
Q?9>FDB@47A<FAB9, B5D4;GRM99 4FB@O < @B?9>G?O), EB69DL9AAB B8<A4>B6B, CBQFB@G EFDG>FGD4 
4AF<69M9EF64 8B?:A4 5OFP F4>B= :9, >4> EFDG>FGD4 «ABD@4?PAB7B» 69M9EF64. 

%C9J<4?<EFO 6 B5?4EF< H<;<>< @B7GF EB;8464FP 4AF<K4EF<JO E4@BEFBSF9?PAB 6 
<E>GEEF69AAOI GE?B6<SI. �?S QFB7B BA< EF4?><64RF ;4DS:9AAO9 K4EF<JO <; 6OEB><I QA9D7<=. 
�E9784, >B784 4AF<69M9EF6B < 97B 69M9EF6B EB98<ASRFES, BA< 4AA<7<?<DGRF, K4EF<JO < 
4AF<K4EF<JO CBEFGC4RF FBKAB F4> :9. �I B5M4S @4EE4 CD9B5D4:49FES 6 QA9D7<R < 
EBBF69FEF6G9F HBD@G?9 E = mc2, QFB GD46A9A<9 1=ALF9=A4. �E97B 7BDEF>4 4AF<@4F9D<< @B:9F 
CDB<;69EF< B7DB@AB9 >B?<K9EF6B QA9D7<<. � A4EFBSM99 6D9@S A9F 8BEFGCAOI F9IAB?B7<= 8?S 
@4EEB6B7B CDB<;6B8EF64 <?< E5BD4 4AF<69M9EF64 6 B5N9@9. 

%GM9EF6B64A<9 F9@AB= @4F9D<< 8B>4;4AB 6CB?A9 G598<F9?PAO@< H4>F4@<, B8A4>B, 
CDB69EF< A9CBED98EF69AAB9 A45?R89A<9 A9 CD98BEF46?S9FES 6B;@B:AO@. #?BFABEFP 6<8<@B7B 
69M9EF64 6 @<D9 < >BE@BE9 EBEF46?S9F CD<@9DAB 5%, A98BEF4RM<9 95% BF @4EEO �E9?9AAB= < 
9EFP F9@A4S @4F9D<S. 

 

�<F9D4FGD4: 
1. Maximilien Brice, CERN 4 CERN Document Server, CC BY-SA 3.0 

https://commons.wikimedia.org/w/index.php?curid=29068932\ 

2. %F4FPS <; AB6BEFAB= ?9AFO «&�%% !4G>4. https://nauka.tass.ru/nauka/7111246 

3. %F4FPS <; AB6BEFAB= ?9AFO «�B?PL4S $BEE<=E>4S 1AJ<>?BC98<S» 
https://bigenc.ru/c/antichastitsy-d47a4a 

4. #G5?<KA4S ?9>J<S 8B>FBD4 H<;.-@4F. A4G>, K?9A4->BDD. $�!, ;4@9EF<F9?S 
8<D9>FBD4 �&1(, ;4698GRM97B >4H98DB= Q?9@9AF4DAOI K4EF<J  (&�  <I4<?4 �4A<?B64. 
https://polit.ru/article/2013/02/14/danilov/ 

 
 

https://commons.wikimedia.org/w/index.php?curid=29068932/
https://nauka.tass.ru/nauka/7111246
https://bigenc.ru/c/antichastitsy-d47a4a
https://polit.ru/article/2013/02/14/danilov/
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�4:8B7B <; A4E B>DG:49F @AB:9EF6B @47A<FAOI CB?9= 6E96B;@B:AB7B A4;A4K9A<S.  O 
E4@<, 6 E6BR BK9D98P FB:9, S6?S9@ES @47A<F4@<. �GDE<DGRM<9 6 A4E 5<BFB>< EB;84RF E<?B6O9 
?<A<<, BCBSEO64RM<9 A4L9 F9?B. �9@?S, C?4A9FO < EB?AJ9 3 QFB 7<74AFE><9 @47A<FO, 
?9F4RM<9 CB A4L9= �4?4>F<>9. �9; @<D4 @47A<F4 < 6;4<@AB7B CD<FS:9A<S 8DG7 > 8DG7G 6E97B, 
KFB A4IB8<FES A4 �9@?9, A9 5O?B 5O :<;A<, ?R56<, DB:89A<S < E@9DF<. #BQFB@G 6 @47A<F9 
;4>?RK9A4 B7DB@A4S E<?4 CD<DB8O.  

*9?PR A4EFBSM9= D45BFO S6?S9FES EB;84A<9 CDBEF9=L97B Q?9>FDB@47A<F4 < <;@9A9A<9 
E<?O EB;84AAB7B <@ @47A<FAB7B CB?S.  

1?9>FDB@47A<F 3 QFB GEFDB=EF6B, >BFBDB9 CD< CDBIB:89A<< K9D9; A97B FB>4, EB;849F 
@47A<FAB9 CB?9. #DBEF9=L<= Q?9>FDB@47A<F 3 QFB >4FGL>4 E :9?9;AO@ E9D89KA<>B@ 6AGFD<. 
1?9>FDB@47A<F EB;849F @47A<FAB9 CB?9 E CB@BMPR B5@BF><, B5F9>49@B= Q?9>FD<K9E><@ FB>B@. 
�?S FB7B KFB5O GE<?<FP QFB CB?9 < A4CD46<FP @47A<FAO= CBFB> CB BCD989?9AAB@G CGF<, 6 
5B?PL<AEF69 Q?9>FDB@47A<FB6 <@99FES @47A<FBCDB6B8, 6OCB?AS9@O= <; @47A<FAB@S7>B= EF4?<. 

#D< CB87BFB6>9 D45BFO 5O?< <ECB?P;B64AO D4;?<KAO9 6<8O <EFBKA<>B6, A4K<A4S E 
A4GKAB= ?<F9D4FGDO < ;4>4AK<64S D4;?<KAO@< <AF9DA9F-D9EGDE4@<. � IB89 6OCB?A9A<S D45BFO 
5O?4 A4=89A4 < B5B5M9A4 D4;?<KA4S <AHBD@4J<S B5 Q?9>FDB@47A<F4I, EB5D4AO @4F9D<4?O 8?S 
97B (Q?9>FDB@47A<F4) <;7BFB6?9A<S < EB5D4AB E4@B <;89?<9. "A CB?ABEFPR 7BFB6 > 
<ECB?P;B64A<R CB E6B9@G CDS@B@G A4;A4K9A<R, F.9. CD<FS7<64A<R D4;?<KAOI @9F4??<K9E><I 
CD98@9FB6. "COFAO@ CGFё@ 8B>4;4AB, KFB K9@ 5B?PL9 6<F>B6 G >4FGL><, F9@ E<?PA99 
@47A<FAB9 CB?9; CD< G69?<K9A<< E<?O FB>4 G69?<K<649FES 7DG;BCB8Nё@ABEFP Q?9>FDB@47A<F4 < 
@AB7B9 8DG7B9. 

1?9>FDB@47A<FO BK9AP L<DB>B <ECB?P;GRFES 6 CDB@OL?9AABEF<, @98<J<A9, 5OFG, 
Q?9>FDBA<>9 6 >4K9EF69 >B@CBA9AFB6 D4;?<KAOI 86<74F9?9=, 79A9D4FBDB6, D9?9, 4G8<B>B?BAB>, 
GEFDB=EF6 @47A<FAB= E9C4D4J<<, CB8N9@AOI >D4AB6. "A< EB89D:4FES 6B @AB7<I 5OFB6OI 
CD<5BD4I - Q?9>FDB5D<F64I, @47A<FBHBA4I, F9?96<;BD4I < F.C. 'EFDB=EF64 F9IA<>< E6S;< - 

F9?9HBA<S, F9?97D4H<S < D48<B A9@OE?<@O 59; <I CD<@9A9A<S. 
 

�<F9D4FGD4: 
1. %?<6<AE>4S �.�. 1?9>FDB@47A<FO < CBEFBSAAO9 @47A<FO /�.�. %?<6<AE>4S. 3  BE>64: 

1A9D7<S, 1972. 3 248 E. 
2. �EFBD<S @47A<F4 BF 8D96ABEF< 8B A4L<I 8A9=: E4=F. 3 URL: 

https://www.promvishivka.ru/istoria_magnita.html (84F4 B5D4M9A<S: 27.04.2023) 
3. �; K97B EBEFB<F Q?9>FDB@47A<F. +FB F4>B9 Q?9>FDB@47A<F?: E4=F. 3 URL: https://saturn-

electro.ru/znaniya/sila-prityazheniya-elektromagnita.html (84F4 B5D4M9A<S: 27.04.2023) 
4. �4> E89?4FP Q?9>FDB@47A<F: E4=F. 3 URL: https://ru.wikihow.com/E89?4FP-Q?9>FDB@47A<F 

(84F4 B5D4M9A<S: 27.04.2023) 
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*9?PR 84AAB= D45BFO S6?S9FES D4EE@BFD9A<9 >BAJ9CJ<< @G?PF<6E9?9AAB=, F4>:9 
<;69EFAB= >4> @AB7B@<DB64S <AF9DCD9F4J<S >64AFB6B= @9I4A<><, >BFBD4S G6?9>49F GK9AOI < 
H<?BEBHB6 A4 CDBFS:9A<< 89ESF<?9F<=. 1F4 <89S CD98CB?4749F, KFB, A4DS8G E A4L9= 
EB5EF69AAB=, @B:9F EGM9EF6B64FP @AB:9EF6B 6E9?9AAOI EB E6B<@< GA<>4?PAO@< E6B=EF64@< < 
;4>BA4@<. 1F4 <89S 6BEIB8<F > 8D96A<@ 7D9>4@, >BFBDO9 69D<?< 6 EGM9EF6B64A<9 59E>BA9KAB7B 
K<E?4 6E9?9AAOI, < A4 CDBFS:9A<< <EFBD<< BA4 6 D4;?<KAOI HBD@4I <EE?98B64?4EP 
H<?BEBH4@<, H<;<>4@< < C<E4F9?S@<-H4AF4EF4@<. 

&9BD<S @G?PF<6E9?9AAB= - E?B:A4S < CDBF<6BD9K<64S F9@4, >BFBD4S 6O;64?4 @AB:9EF6B 
6BCDBEB6 < 8954FB6 ED98< <EE?98B64F9?9=. 1F4 F9BD<S BEAB6O649FES A4 D4;?<KAOI >BAJ9CJ<SI < 
CB8IB84I 6 H<;<>9 < >BE@B?B7<<, F4><I >4> F9BD<S EFDGA, <AH?SJ<BAA4S F9BD<S, >64AFB64S 
@9I4A<>4 < B5M4S F9BD<S BFABE<F9?PABEF<. 1F< CB8IB8O CD98CB?474RF, KFB EGM9EF6G9F 
A9E>B?P>B C4D4??9?PAOI 6E9?9AAOI, >4:84S <; >BFBDOI @B:9F <@9FP E6B< EB5EF69AAO9 ;4>BAO 
H<;<>< < E6B=EF64. �89S A9E>B?P><I 6E9?9AAOI 6B;A<>?4 <; CBCOFB> B5NSEA<FP EGM9EF6B64A<9 
A9>BFBDOI HGA84@9AF4?PAOI 6BCDBEB6 6 A4G>9, F4><I >4> F9@A4S @4F9D<S < F9@A4S QA9D7<S, 4 
F4>:9 A9>BFBDOI EFD4AAOI S6?9A<=, >BFBDO9 A9 @B7GF 5OFP B5NSEA9AO 6 D4@>4I A4L9= 
F9>GM9= @B89?< �E9?9AAB= [1-5]. 

� EB6D9@9AAB= H<;<>9 F9BD<S @G?PF<6E9?9AAOI EF4?4 64:AB= F9@B= 8?S B5EG:89A<S, 
BEB59AAB 6 B5?4EF< >BE@B?B7<< < >64AFB6B= @9I4A<><. %FBDBAA<>< F9BD<< EK<F4RF, KFB 
EGM9EF6B64A<9 @AB:9EF64 6E9?9AAOI @B:9F CB@BKP B5NSEA<FP A9>BFBDO9 ;4748>< �E9?9AAB=, 
F4><9 >4> FBA>4S A4EFDB=>4 H<;<K9E><I >BAEF4AF < EFD4AAB9 CB6989A<9 EG54FB@AOI K4EF<J  

!9>BFBDO9 GK9AO9 E>9CF<K9E>< BFABESFES > F9BD<< B @G?PF<6E9?9AAB=, BF@9K4S, KFB BA4 
S6?S9FES ?<LP 7<CBF9F<K9E>B= >BAEFDG>J<9=, >BFBDGR FDG8AB CB8F69D8<FP BCOFAO@ CGF9@. 
&9@ A9 @9A99, F9BD<S B @G?PF<6E9?9AAB= @B:9F CB@BKP 6 B5NSEA9A<< A9>BFBDOI H9AB@9AB6, 
A4CD<@9D, EGM9EF6B64A<9 8<A4@<K9E>B= �E9?9AAB=, >BFBD4S A4IB8<FES 6 EBEFBSA<< 
CBEFBSAAB7B D4EL<D9A<S. 

"8A4>B, >4> < ?R54S A4GKA4S F9BD<S, F9BD<S B @G?PF<6E9?9AAB= FD95G9F 5B?PL9= 
Q@C<D<K9E>B= CDB69D>< < CB8F69D:89A<S, >BFBDO9 @B7GF 5OFP E?B:AO@< <?< 84:9 
A96B;@B:AO@< A4 84AAO= @B@9AF. !9E@BFDS A4 FB, KFB F9BD<S B @G?PF<6E9?9AAB= <@99F E6B< 
8B>4;4F9?PEF64 < BCDB69D:9A<S, BA4 BEF4ёFES 4>F<6AB= B5?4EFPR <EE?98B64A<= < CD98?4749F 
<AF9D9EAO9 6B;@B:ABEF< 8?S 84?PA9=L97B <EE?98B64A<S >BE@<K9E>B= D94?PABEF< < 
B5EG:89A<=. 

 

%C<EB> <EFBKA<>B6: 
1. %F4FPS ««'DB8?<64S �E9?9AA4S»: K9@ C?BI4 F9BD<S @AB:9EF69AAOI @<DB6 

[1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://trends.rbc.ru/trends/social/6073538f9a7947cb2e578046  

2. %F4FPS « G?PF<6E9?9AA4S < @<??<4D8 @<DB6 6B>DG7 A4E» [1?9>FDBAAO= D9EGDE] - 
$9:<@ 8BEFGC4: https://dzen.ru/a/ZDXQcMuXwhwLKWk_  

3. %F4FPS « G?PF<6E9?9AA4S» [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://ru.wikipedia.org/wiki/ G?PF<6E9?9AA4S  

4. %F4FPS «&9BD<S EFDGA» [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://ru.wikipedia.org/wiki/&9BD<S_EFDGA  

5. %F4FPS «#DB5?9@4 <AF9DCD9F4J<< CBASF<S CDBEFD4AEF64 6 A9>BFBDOI >BAJ9CJ<SI 
@G?PF<6E9?9AAOI EB6D9@9AAB= H<;<><» [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://cyberleninka.ru/article/n/problema-interpretatsii-ponyatiya-prostranstva-v-nekotoryh-

kontseptsiyah-multivselennyh-sovremennoy-fiziki  

 
 

https://trends.rbc.ru/trends/social/6073538f9a7947cb2e578046
https://dzen.ru/a/ZDXQcMuXwhwLKWk_
https://ru.wikipedia.org/wiki/Мультивселенная
https://ru.wikipedia.org/wiki/Теория_струн
https://cyberleninka.ru/article/n/problema-interpretatsii-ponyatiya-prostranstva-v-nekotoryh-kontseptsiyah-multivselennyh-sovremennoy-fiziki
https://cyberleninka.ru/article/n/problema-interpretatsii-ponyatiya-prostranstva-v-nekotoryh-kontseptsiyah-multivselennyh-sovremennoy-fiziki
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!9HFP - CD<DB8A4S @4E?SA<EF4S 7BDRK4S :<8>BEFP EB EC9J<H<K9E><@ ;4C4IB@, EBEFBSM4S 
6 BEAB6AB@ <; E?B:AB= E@9E< G7?96B8BDB8B6 D4;?<KAB= @B?9>G?SDAB= @4EEO < A9>BFBDOI 
8DG7<I I<@<K9E><I EB98<A9A<=. 36?S9FES <E>BC49@O@ FBC?<6B@. 

*9?PR 84AAB= D45BFO S6?S9FES <EE?98B64A<9 CDBJ9EEB6 C9D9D45BF>< A9HF<, F4> >4> A9HFP 
A4 84AAO= @B@9AF S6?S9FES B8A<@ <; E4@OI L<DB>B <ECB?P;G9@OI <E>BC49@OI 6 @<D9. 

#B?GK9AA4S 6 D9;G?PF4F9 8B5OK< A9HFP @4?B <ECB?P;G9FES 6 K<EFB@ 6<89. �BD4;8B 
5B?PL<= <AF9D9E CD98EF46?SRF CDB8G>FO 9ё C9D9D45BF>< 3 D4;ABB5D4;AO9 6<8O FBC?<64, 4 
F4>:9 <EIB8AO9 @4F9D<4?O 8?S I<@<K9E>B= CDB@OL?9AABEF<. #BQFB@G C9D9D45BF>4 A9HF< 3 
E4@O= 6BEFD95B64AAO= CDBJ9EE 6 A4L9 6D9@S. 

!9HFP C9D9D454FO649FES E CB@BMPR ECBEB54 C9D97BA><. �?47B84DS I<@<K9E><@ E6B=EF64@ 
A9HF<, CD< 99 A47D964A<< 8B BCD989?9AAB= F9@C9D4FGDO, A4K<A49F <EC4DSFPES BEAB6AB= 
>B@CBA9AF 59A;<A4, 4 FS:9?O9 BEF4F>< CB8?9:4F 84?PA9=L9= C9D9D45BF>9. 

�;89?<S, 6 BEAB69 >BFBDOI ?9:4F CDB8G>FO C9D9D45BF>< A9HF<: 
1. �9A;<A - 7BDRK4S E@9EP ?ё7><I G7?96B8BDB8B6, BEAB6AB= 6<8 FBC?<64 8?S 86<74F9?9= 

6AGFD9AA97B E7BD4A<S (��%). 
2. #B?<QF<?9A - F9D@BC?4EF<KAO= CB?<@9D QF<?9A4, BFABE<FES > >?4EEG CB?<B?9H<AB6 
3. #DBC<?9A7?<>B?P - 59EJ69FA4S 6S;>4S :<8>BEFP EB E?45O@ I4D4>F9DAO@ ;4C4IB@, 

E?48>B64FO@ 6>GEB@, B5?484RM4S 7<7DBE>BC<K9E><@< E6B=EF64@<, 86GI4FB@AO= EC<DF. 
4. �4;9?<A 3 QFB @4;9B5D4;A4S 59?4S :<8>BEFP 59; ;4C4I4 < 6>GE4, <ECB?P;G9FES 6 

@98<J<A9 8?S ;4M<FO CB69DIABEF< D4AO CD< CB6D9:89A<SI >B:<. 
%?98G9F BF@9F<FP, KFB C9D9D45BF>4 A9HF< S6?S9FES 64:AO@ CDBJ9EEB@ 8?S CDB<;6B8EF64 

D4;?<KAOI A9HF9CDB8G>FB6, >BFBDO9 <ECB?P;GRFES 6 D4;?<KAOI EH9D4I :<;A<. %B6D9@9AAO9 
F9IAB?B7<< CB;6B?SRF 8BEF<KP 6OEB>B= QHH9>F<6ABEF< < Q>BAB@<K9E>B= 6O7B8O CD< 
C9D9D45BF>9 A9HF<, 4 F4>:9 G@9APL<FP A974F<6AB9 6B;89=EF6<9 A4 B>DG:4RMGR ED98G. "8A4>B, 
A9B5IB8<@B CDB8B?:4FP <EE?98B64A<S 6 QFB= B5?4EF<, KFB5O G?GKL4FP F9IAB?B7<< C9D9D45BF>< 
< EA<:4FP <I 6B;89=EF6<9 A4 B>DG:4RMGR ED98G. &4>:9 E?98G9F G89?SFP 5B?PL99 6A<@4A<9 
<ECB?P;B64A<R 4?PF9DA4F<6AOI <EFBKA<>B6 QA9D7<<, KFB5O G@9APL<FP ;46<E<@BEFP BF A9HF< < 
EB>D4F<FP 99 CBFD95?9A<9. 

 

%#�%"� ��&�$�&'$/ 

1. "EAB6AO9 F9IAB?B7<K9E><9 CDBJ9EEO FBC?<6AB7B CDB<;6B8EF64. 
!9HF9C9D9D45BF>4 >D4F>B [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://neftegaz.ru/science/pererabotka/332243-osnovnye-tekhnologicheskie-protsessy-toplivnogo-

proizvodstva-neftepererabotka-kratko/  

2. �4F4F?<F<K9E><= D<HBD@<A7 [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://neftegaz.ru/tech-library/neftekhimiya/141803-kataliticheskiy-riforming/  

3. #9D9D45BF>4 A9HF< [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4: 
https://foxford.ru/wiki/himiya/pererabotka-nefti  

4. !9HFP 6 <EFBD<<  [1?9>FDBAAO= D9EGDE] - $9:<@ 8BEFGC4:           
https://ria.ru/ips/oil-refining/  

 

 
 

 
 
 

 

https://neftegaz.ru/science/pererabotka/332243-osnovnye-tekhnologicheskie-protsessy-toplivnogo-proizvodstva-neftepererabotka-kratko/
https://neftegaz.ru/science/pererabotka/332243-osnovnye-tekhnologicheskie-protsessy-toplivnogo-proizvodstva-neftepererabotka-kratko/
https://neftegaz.ru/tech-library/neftekhimiya/141803-kataliticheskiy-riforming/
https://foxford.ru/wiki/himiya/pererabotka-nefti
https://ria.ru/ips/oil-refining/
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�<K<7<A �. ., 7D. �&�-245 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 

 

$��"!�!%: %'-!"%&0 3���!�3, �$�� � #"�0�� 

 

$9;BA4AE (HD4AJ. resonance, BF ?4F. resono 4 ;6GKG 6 BF69F, BF>?<>4REP)- QFB K4EFBFAB-
<;5<D4F9?PAO= BF>?<> >B?954F9?PAB= E<EF9@O A4 C9D<B8<K9E>B9 6B;89=EF6<9 <;6A9, 
CDBS6?SRM99ES 6 E<AIDBA<;4J<< K4EFBF >B?954A<= E<EF9@O E K4EFBFB= 6A9LA97B 6B;89=EF6<S, 
KFB 6?9K9F ;4 EB5B= D9;>B9 G69?<K9A<9 4@C?<FG8O >B?954A<= QFB= E<EF9@O. $9;BA<DB64FP @B7GF 
?R5O9 GCDG7<9 H<;<K9E><9 F9?4 - F69D8O9, :<8><9, 74;BB5D4;AO9. �?46AO@ GE?B6<9@ D9;BA4AE4 
S6?S9FES A4?<K<9 G F9?4 EB5EF69AAB= D9;BA4AEAB= K4EFBFO. 

� CDBEF9=L<I E?GK4SI D9;BA4AE A4EFGC49F CD< CD<5?<:9A<< K4EFBFO 6A9LA97B 
6B;89=EF6<S > B8AB= <; F9I K4EFBF, E >BFBDO@< CDB<EIB8SF EB5EF69AAO9 >B?954A<S 6 E<EF9@9, 
6B;A<>4RM<9 6 D9;G?PF4F9 A4K4?PAB7B FB?K>4. )4D4>F9D S6?9A<S D9;BA4AE4 EGM9EF69AAB 
;46<E<F BF E6B=EF6 >B?954F9?PAB= E<EF9@O. !4<5B?99 CDBEFB D9;BA4AE CDBF9>49F 6 F9I E?GK4SI, 
>B784 C9D<B8<K9E>B@G 6B;89=EF6<R CB869D749FES E<EF9@4 E C4D4@9FD4@<, A9 ;46<ESM<@< BF 
EBEFBSA<S E4@B= E<EF9@O (F4> A4;O649@O9 ?<A9=AO9 E<EF9@O). 

#D98EF46<@ E<FG4J<R, KFB A4 F9?B, A4IB8SM99ES 6 EBEFBSA<< CB>BS <?< EB69DL4RM99 
>B?954A<S BCD989?9AAB= K4EFBFO, B>4;O649F 6B;89=EF6<9 >4>B=-A<5G8P 6A9LA<= D4;8D4:<F9?P 
E EB5EF69AAB= 4@C?<FG8B= < K4EFBFB=. �E?< K4EFBF4 6A9LA9= E<?O < EB5EF69AA4S K4EFBF4 
>B?954A<= F9?4 EB6C484RF, FB A45?R849FES D9;>B9 6B;D4EF4A<9 4@C?<FG8O >B?954A<=, FB 9EFP, 
D9;BA4AE. 

$9;BA4AE 6 >B?954F9?PAOI E<EF9@4I <@99F A9 FB?P>B A4GKAB9, AB < 64:AB9 CD4>F<K9E>B9 
;A4K9A<9: ?R54S @9I4A<K9E>4S E<EF9@4, H<;<K9E>B9 F9?B CB8 89=EF6<9@ C9D<B8<K9E>< 
<;@9ASRM9=ES E<?O EB69DL49F 6OAG:89AAO9 >B?954A<S, 4 CD< EB6C489A<< 6OAG:89AAOI < 
EB5EF69AAOI >B?954A<= 6 E<EF9@9 @B:9F 6B;A<>AGFP D9;BA4AE. %?98G9F BF@9F<FP, KFB D9:<@ 
D9;BA4AE4 @B:9F CD<6B8<FP >4> > BCF<@4?PAO@, F4> < > >4F4EFDBH<K9E><@ CBE?98EF6<S@.  

$9;BA4AE, >4> < ?R5B9 8DG7B9 H<;<K9E>B9 S6?9A<9, <@99F >4> CB?B:<F9?PAO9, F4> < 
BFD<J4F9?PAO9 CBE?98EF6<S. � A4EFBSM99 6D9@S D9;BA4AE L<DB>B <ECB?P;G9FES 6 
<EE?98B64F9?PE>B= EH9D9, CDB@OL?9AABEF<, @98<J<A9. �9; D9;BA4AE4 A4@ 5O CD<L?BEP 
CBCDBM4FPES E F4><@< CB?9;AO@< B5O89AABEFS@<, >4>  $& BD74A<;@4, >BFBD4S CB@B749F 
CB?GK<FP FB@B7D4H<K9E><9 @98<J<AE><9 <;B5D4:9A<S 8?S <EE?98B64A<S 6AGFD9AA<I BD74AB6 < 
F>4A9=, <?< :9 D9;BA4AEAB-K4EFBFAB= F9D4C<9=, CD<6B8SM9= > D4;DGL9A<R 6D98BABEAOI 
@<>DBBD74A<;@B6 A4 >?9FBKAB@ GDB6A9 < ?9K9A<R BD74A<;@4. %D98< CB?B:<F9?PAOI @B:AB 
6O89?<FP <ECB?P;B64A<9 D9;BA4AE4 6 @G;O>4?PAOI <AEFDG@9AF4I, ECBEB5 D9;BA4AEAB7B 
D4;DGL9A<S CD< 8DB5?9A<< < <;@9?PK9A<< 7BDAOI CBDB8 < @4F9D<4?B6. 36?9A<9 D9;BA4AE4 @O 
F4>:9 <ECB?P;G9@ 6 D4;?<KAOI GEFDB=EF64I, <ECB?P;GRM<I D48<B6B?AO, F4><I >4> F9?96<;BDO, 
D48<BCD<9@A<><, @B5<?PAO9 F9?9HBAO < F4> 84?99. 

%D98< A974F<6AOI CDBS6?9A<= D9;BA4AE4 E?98G9F BF@9F<FP, KFB ;9@?9FDSE9A<S <?< 
E9=E@<K9E><9 6B?AO, 4 F4>:9 D45BF4 E<?PAB 6<5D<DGRM<I F9IA<K9E><I GEFDB=EF6 @B7GF 
6O;64FP D4;DGL9A<S K4EF< ;84A<= <?< 84:9 ;84A<= J9?<>B@. �DB@9 FB7B, ;9@?9FDSE9A<S @B7GF 
CD<69EF< > B5D4;B64A<R B7DB@AOI D9;BA4AEAOI 6B?A - JGA4@< E 5B?PLB= D4;DGL<F9?PAB= 
E<?B=. $9;BA4AE 6?<S9F A4 ;8BDB6P9 K9?B69>4, 6 K4EFABEF<, @B:9F 5OFP BF@9K9A B5L<DAO= 
EC9>FD BE?B:A9A<= BF CDB8B?:<F9?PAB7B 6?<SA<S A<;>BK4EFBFAOI <?< @9I4A<K9E><I >B?954A<= 
A4 6AGFD9AA<9 BD74AO. 

 

%C<EB> ?<F9D4FGDO: 
1. « 98<>B-CE<IB?B7<K9E>B9 6B;89=EF6<9 <AHD4;6G>4 A4 BD74A<;@ K9?B69>4» (�.�. 

!4;4DB6, �.$. �I@98;SAB6) 
2. «$9;BA4AE CDBF<6 D9;BA4AE4» ( 4=9D �.�.) 
3. «The biological effects of microwaves and related questions» (Frohlich H.). 

 
 

https://www.booksite.ru/fulltext/1/001/008/070/434.htm
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 BM9A>B �.2., 7D. �&�-225 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 

 

���$"("�!"%&0  �&�$���"� (1((��& �"&"%�) 
 

�<8DBHB5ABEFP 4 QFB I4D4>F9D<EF<>4 69M9EF64, >BFBDB9 EFD9@<FES «<;59:4FP» >BAF4>F4 E 
6B8B=, FB 9EFP ;4EF46?S9F 6B8G A9 D4EF9>4FPES, 4 E6BD4K<64FPES 6 >4C?< CD< CBC484A<< A4 
CB69DIABEFP. �@9AAB 7<8DBHB5ABEFP E@4;O64RM<I 69M9EF6 A4 C9DPSI CB@B749F 
6B8BC?464RM9= CF<J9 6OIB8<FP EGIB= <; 6B8O. !9E@4K<649@O@< @4F9D<4?4@< A4;O64RF 
@4F9D<4?O D4;?<KAB7B I<@<K9E>B7B EBEF464, CD< CBC484A<< A4 >BFBDO9 :<8>BEFP A9 @B:9F 
E6B5B8AB D4EF9KPES, 4 A4IB8<FES 6 6<89 >4C9?P. � ;46<E<@BEF< BF CD<DB8O :<8>BEF< (6B8A4S 
<?< @4E?SA4S BEAB64) A9E@4K<649@O@ @4F9D<4?4@ CD<C<EO64RF >4> @<A<@G@ B8AB <; 
E?98GRM<I E6B=EF6: 

• 7<8DBHB5ABEFP - «5BS;AP» 6B8O, «EFD9@?9A<9» G@9APL<FP >BAF4>F E 6B8B=; 
• EGC9D7<8DBHB5ABEFP 3 E69DI-«5BS;AP» 6B8O, CD4>F<K9E>< CB?A4S A9E@4K<649@BEFP 

6B8B=; 
• B?9BHB5ABEFP - «5BS;AP» @4E?4, EFD9@?9A<9 G@9APL<FP >BAF4>F E @4E?B@; 
• EGC9DB?9BHB5ABEFP 3 E69DI-«5BS;AP» @4E?4, CD4>F<K9E>< CB?A4S A9E@4K<649@BEFP 

:<8>BEFS@< A4 @4E?SAB= BEAB69. 
�R5B9 7<8DBHB5AB9 CB>DOF<9, >BFBDB9 @B:AB A4A9EF< A4 @4F9D<4? 8?S 97B ;4M<FO BF 

6B8O, 59; CB6FBDAB7B A4A9E9A<S 8B6B?PAB 5OEFDB F9DS9F E6B< ;4M<FAO9 E6B=EF64. +FB5O 
E89?4FP QFBF QHH9>F CBEFBSAAO@, A48B KFB5O E4@ @4F9D<4? CB E6B9= CD<DB89 ECBEB5EF6B64? 
;4M<F9 BF ;47DS;A9A<S. !9>BFBDO9 CD<DB8AO9 6B8BBFF4?><64RM<9 CB69DIABEF< B5?484RF 
A4ABEFDG>FGDB= (CB>DOFO @4?9AP><@< 6BDE<A>4@<), >BFBD4S 6@9EF9 E I<@<K9E>B= 
7<8DBHB5ABEFPR 89?49F <I CD4>F<K9E>< CB?ABEFPR A9E@4K<649@O@< <?< EGC9D7<8DBHB5AO@<. 
#D< @4?9=L9@ A4>?BA9 F4>4S EFDG>FGD4 ;4EF46?S9F >4C?< E>4FO64FPES E CB69DIABEF<, A9 
BEF46?SS E?98B6. 

%GC9D7<8DBHB5AO9 @4F9D<4?O BF?<K4RFES BF 7<8DBHB5AOI ;A4K9A<9@ >BAF4>FAB7B G7?4 
(>D496B7B G7?4) < G7?4 E>4FO64A<S. �D052B= G3B? 3 QFB G7B?, B5D4;B64AAO= CB69DIABEFPR 
F69D8B7B F9?4 E >4E4F9?PAB=, CDB6989AAB= > CB69DIABEF< >4C?< :<8>BEF< <; FBK>< >BAF4>F4. 
'3B? E>0Fы20A<я - @<A<@4?PAO= G7B? A4>?BA4 CB69DIABEF<, CD< >BFBDB@ CDB<EIB8<F 
E>4FO64A<9 >4C?< :<8>BEF<.  9FB8O HBD@<DB64A<S A4ABEFDG>FGD<DB64AAOI 
EGC9D7<8DBHB5AOI Q?9@9AFB6 @B:AB D4;89?<FP A4 869 BEAB6AO9 7DGCCO: 

1.  9FB8 I<@<K9E>B7B BE4:89A<S <; 74;B6B= ED98O CVD (<EIB8AO9 69M9EF64, 
A4IB8SM<9ES 6 74;B6B= H4;9, D947<DGRF A4 CB69DIABEF< D4;B7D9FB= CB8?B:><.) 

2.  9FB8 @S7>B= ?<FB7D4H<< ?9:<F <ECB?P;B64A<9 L45?BAB6, <;7BFB6?9AAOI 
;4D4A99 @9FB84@< HBFB?<FB3D0H<< (8?S @<>DBF9>EFGD) < э?5>FDBAAB3B FD02?5A<я (8?S 
A4ABF9>EFGD). 

«1HH5>F ?BFBE0» ;4>?RK49FES 6 FB@, KFB 6B84, CBC484RM4S A4 ?<EFPS ?BFBE4, 
E6BD4K<649FES 6 EH9D<K9E><9 >4C?< < ?97>B E>4FO649FES CD< @4?9=L9@ A4>?BA9, GABES CD< QFB@ 
K4EF<K>< CO?< < 7DS;<, FB 9EFP CDB<EIB8<F E4@BBK<M9A<9 CB69DIABEF<. � A4EFBSM99 6D9@S 
CDB<;6B8SFES EB;84AAO9 A4 BEAB69 «QHH9>F4 ?BFBE4» >9D4@<K9E><9 C?<F>< 8?S B5?<JB6>< 
;84A<= < H4E48AO9 >D4E>< E A4ABK4EF<J4@<. 

 

%C<EB> J<F<DG9@OI <EFBKA<>B6: 
1. https://fiop.site/press-tsentr/smi/smi-o-fonde/20190430-postnauka-kak-ustroeny-

vodoottalkivayushchie-pokrytiya/  

2. http://iopscience.iop.org/article/10.1088/0034-4885/78/8/086501  

3. https://sci-hub.tw/https:/doi.org/10.1007/s004250050096  

4. https://www.sciencedirect.com/science/article/pii/S2352573815300020  

5. http://sci-hub.tw/10.1016/j.mattod.2015.01.001  

6. https://sci-hub.tw/10.1021/acsami.6b06958   

7. http://sci-hub.tw/10.1063/1.4905616  

 

https://fiop.site/press-tsentr/smi/smi-o-fonde/20190430-postnauka-kak-ustroeny-vodoottalkivayushchie-pokrytiya/
https://fiop.site/press-tsentr/smi/smi-o-fonde/20190430-postnauka-kak-ustroeny-vodoottalkivayushchie-pokrytiya/
http://iopscience.iop.org/article/10.1088/0034-4885/78/8/086501
https://sci-hub.tw/https:/doi.org/10.1007/s004250050096
https://www.sciencedirect.com/science/article/pii/S2352573815300020
http://sci-hub.tw/10.1016/j.mattod.2015.01.001
https://sci-hub.tw/10.1021/acsami.6b06958
http://sci-hub.tw/10.1063/1.4905616
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"#&�+�%��� 3���!�3 � #$�$"�� ($��'��) 
 

�B784-FB 6 8D96ABEF< ?R8< EK<F4?<, KFB A4L4 ECBEB5ABEFP 6<89FP B5GE?B6?9A4 A9><@< 
?GK4@<, <EIB8SM<@< <; 7?4; < >4> 5O «BMGCO64RM<@<» CB69DIABEFP CD98@9FB6. �4><@ 5O 
E@9LAO@ E97B8AS A9 >4;4?BEP CB8B5AB9 CD98EF46?9A<9, ;48G@4=F9EP - 4 6O ;A49F9, KFB F4>B9 
E69F? "F>G84 BA 59D9FES? �4> @O 6BECD<A<@49@ 97B, < CBK9@G D4;AO9 CD98@9FO <@9RF D4;AO= 
J69F? 

%69F @B:9F CDBIB8<FP E>6B;P CDB;D4KAO9 F9?4 < 69M9EF64. #BQFB@G E69F EB?AJ4 
CDBA<>49F > A4@ K9D9; 4F@BEH9DG, IBFS CD< QFB@ E69F CD9?B@?S9FES. � 6EFD9K4SEP E 
A9CDB;D4KAO@< CD98@9F4@<, E69F BFD4:49FES BF A<I, < @O @B:9@ 6BECD<A<@4FP QFBF 
BFD4:9AAO= E69F 7?4;B@, < F4><@ B5D4;B@ 6<8<@. 

 A9 ;4IBF9?BEP CBASFP, >4> CBS6?S9FES D48G74 < CBK9@G BA4 D4;ABJ69FA4S, BCD989?<FP 
>4>4S EGM9EF6G9F E6S;P @9:8G 8B:89@, EB?AJ9@ < CBS6?9A<9@ D48G7<, G;A4FP >4><I 6<8B6 
@B:9F 5OFP D48G74. #BQFB@G J9?PR 84AAB= D45BFO S6?S9FES <;GK9A<9 8<EC9DE<< E69F4. 

�484K< <EE?98B64A<S: 
1. �4><@ B5D4;B@ CBS6?S9FES D48G74, CBK9@G BA4 D4;ABJ69FA4S. 
2. "CD989?9A<9 E6S;< @9:8G 8B:8ё@, EB?AJ9@ < CBS6?9A<9@ D48G7<. 
3. �<8O D48G7<. 
�>FG4?PABEFP F9@O ;4>?RK49FES 6 FB@, KFB A9 6E9 ;A4RF, >4> <@9AAB B5D4;G9FES D48G74. 

�B784 < >4> 9ё @B:AB G6<89FP?  B:AB ?< Q>EC9D<@9AF4?PAB <EE?98B64FP D48G7G? �4> CB?GK<FP 
<E>GEEF69AAGR D48G7G? 

$48G74 6B;A<>49F, >B784 EB?A9KAO= E69F <ECOFO649F CD9?B@?9A<9 6 >4C9?P>4I 6B8O, 
@98?9AAB C484RM<I 6 6B;8GI9. 1F< >4C9?P>< CB-D4;AB@G BF>?BASRF E69F D4;AOI J69FB6, 6 
D9;G?PF4F9 K97B 59?O= E69F D4;?4749FES 6 EC9>FD. !4@ >4:9FES, KFB <; CDBEFD4AEF64 CB 
>BAJ9AFD<K9E><@ >DG74@ (8G74@) <EIB8<F D4;ABJ69FAB9 E69K9A<9. #D< QFB@ <EFBKA<> SD>B7B 
E69F4 6E9784 A4IB8<FES ;4 EC<AB= A45?R84F9?S. 

� H<;<>9 EGM9EF6G9F F4>B9 CBASF<9 >4> «8<EC9DE<S E69F4», A4;64A<9 9@G 84? 9M9 !PRFBA. 
�<EC9DE<S E69F4 3 QFB S6?9A<9, 6 CDBJ9EE9 >BFBDB7B CDB<EIB8<F D4;?B:9A<S E69F4 6 EC9>FD. 
�?47B84DS A9@G B5OKAO= 59?O= CBFB> E69F4 D4;?4749FES A4 A9E>B?P>B J69FB6 6BECD<A<@49@OI 
K9?B69K9E><@ 7?4;B@: >D4EAO=; BD4A:96O=; :9?FO=; ;9?9AO=; 7B?G5B=; E<A<=; H<B?9FB6O=. � 
CBA<@4A<< K9?B69K9E>B7B ;D9A<S, J69FB6 G D48G7< 6E9784 E9@P < >4:8O= <; A<I D4ECB?4749FES 6 
BCD989?9AAB= CBE?98B64F9?PABEF<. "8A4>B J69F4 D48G7< <8GF A9CD9DO6AB, BA< C?46AB 
EB98<ASRFES @9:8G EB5B=, 4 ;A4K<F, BA4 <@99F A4@AB7B 5B?PL9 BFF9A>B6, K9@ @O ECBEB5AO 
G6<89FP. 

$48G74 A4EFB?P>B >D4E<64S, KFB 99 6BEC964RF 6B @AB7<I C9EASI, BC<EO64RF 6 ?<F9D4FGD9, 
E>?48O64RF B A9= ?979A8O. � A9= 89=EF6<F9?PAB 9EFP A9KFB F4>B9, KFB ;4EF46?S9F BMGF<FP 
FD9C9FAB9 KG6EF6B. �B784-FB ?R8< EK<F4?< D48G7G �B:P<@ ;A4@9A<9@. 1FB A9G8<6<F9?PAB. 
$48G74 CBS6?S9FES <; A<K97B. � F4>:9 F4<AEF69AAB <EK9;49F 6 A<>G84. �ё EK<F4?< 8B5DB= 
CD9869EFA<J9=, CD<C<EO64?< 9= @47<K9E><9 E6B=EF64. �E9 ;A4RF, KFB 6B?L95AO@< E6B=EF64@< 
D48G74 @B:9F B5?484FP ?<LP 6 E>4;>4I, 4 6 89=EF6<F9?PABEF< D08G70 3 QFB BCF<K9E>B9 S6?9A<9, 
E6S;4AAB9 E CD9?B@?9A<9@ E69FB6OI ?GK9= A4 @AB7BK<E?9AAOI >4C9?P>4I 8B:8S. 

 

%C<EB> ?<F9D4FGDO: 
1. &D<HBAB6 �.�. �Mё D4; B D48G79. 3 %BDBEB6E><= B5D4;B64F9?PAO= :GDA4?, 2000, F. 

6, № 7. 
2. https://nauka.club/okruzhayushchiy-mir/raduga.html?ysclid=li8pxcu24d256241552 

3. https://www.infoniac.ru/news/7-udivitel-nyh-faktov-o-

raduge.html?ysclid=li8q4nd7v3352037416  

 
 

https://nauka.club/okruzhayushchiy-mir/raduga.html?ysclid=li8pxcu24d256241552
https://www.infoniac.ru/news/7-udivitel-nyh-faktov-o-raduge.html?ysclid=li8q4nd7v3352037416
https://www.infoniac.ru/news/7-udivitel-nyh-faktov-o-raduge.html?ysclid=li8q4nd7v3352037416
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#4?><A #. �., 7DGCC4 �&�-23� 

!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 
 

"#&�+�%��� ���2��� 

 

"CF<K9E><9 <??R;<< - QFB S6?9A<S, CD< >BFBDOI A4L9 6BECD<SF<9 <;B5D4:9A<S 
BF?<K49FES BF D94?PAB7B <;B5D4:9A<S, EB;8464S QHH9>F <E>4:9A<S <?< B5@4A4 7?4;, <?<, <AO@< 
E?B64@<, A969DAB9 CD98EF46?9A<9 D94?PABEF<. 

*9?PR 84AAB= D45BFO S6?S9FES <;GK9A<9 S6?9A<S BCF<K9E><I <??R;<=. 
�484K< <EE?98B64A<S: 
1) �OSEA<FP, >4><9 6<8O BCF<K9E><I <??R;<= EGM9EF6GRF. 
2) #B>4;4FP, >4> BCF<K9E><9 <??R;<< 6?<SRF A4 K9?B69>4. 
'A<69DE4?PAB= >?4EE<H<>4J<< <??R;<= A9 EGM9EF6G9F, CBE>B?P>G @9I4A<;@O < CD<K<AO 

<I CBS6?9A<S 8B6B?PAB D4;ABB5D4;AO < 6B @AB7B@ A9 <;GK9AO. "CF<K9E><9 <??R;<< @B7GF 5OFP 
EB;84AO D4;?<KAO@< @9FB84@<, 6>?RK4S 79B@9FD<K9E><9 HBD@O, J69F4, F9A<, BE69M9A<9 < 
86<:9A<9. 'E?B6AB <??R;<< @B:AB D4;89?<FP A4 ;D<F9?PAO9 <E>4:9A<S, 86B=EF69AAO9 
<;B5D4:9A<S, <??R;<< 6BECD<SF<S D4;@9D4, EBBFABL9A<9 H<7GDO < HBA4, <??R;<< J69F4 < 
>BAFD4EF4, >4:GM<9ES H<7GDO, <??R;<< 6BECD<SF<S 7?G5<AO, <??R;<< 86<:9A<S < F.8. 

&B, KFB K9?B69>G E6B=EF69AAB CD< <;69EFAOI B5EFBSF9?PEF64I CB88464FPES <??R;<S@ 
;D9A<S, B5@4AO64FPES BFABE<F9?PAB <EFBKA<>4 E6B<I ;D<F9?PAOI 6C9K4F?9A<=, A9 E?98G9F 
6E9784 D4EE@4FD<64FP, >4> A9:9?4F9?PAO= A98BEF4FB>.  

�;GK9A<9 BCF<K9E><I <??R;<= CB@B749F A4@ CBA<@4FP, >4> D45BF49F A4L9 6BECD<SF<9 < 
>4> @O 6BECD<A<@49@ @<D 6B>DG7 A4E. +9?B69K9E><= BD74A<;@ 3 E?B:A9=L4S 
E4@BD97G?<DGRM4S E<EF9@4. !4L< BD74AO KG6EF6 C9D984RF <AHBD@4J<R B5 B>DG:4RM9@ @<D9 
< <;@9A9A<SI 6B>DG7, CB;6B?SS BD74A<;@G ;4CB@<A4FP < CB-E6B9@G <AF9DCD9F<DB64FP 
D9;G?PF4FO. !B <AB784 84:9 EB69DL9AA4S E<EF9@4 @B:9F 8464FP E5B= < BL<54FPES. 

!9>BFBDO9 BCF<K9E><9 <??R;<< S6?SRFES B5M<@< 8?S 6E9I ?R89=, A9;46<E<@B BF 
6B;D4EF4, >G?PFGDO < A4J<BA4?PABEF<, 6 FB 6D9@S >4> 8DG7<9 @B7GF ;46<E9FP BF QF<I H4>FBDB6. 

"CF<K9E><9 <??R;<< @B7GF 5OFP <ECB?P;B64AO 8?S EB;84A<S IG8B:9EF69AAOI QHH9>FB6 6 
>4DF<A4I, H<?P@4I < 8DG7<I 6<;G4?PAOI <E>GEEF64I. �DB@9 QFB7B, BCF<K9E><9 <??R;<< @B7GF 
5OFP <ECB?P;B64AO 6 @98<J<A9 8?S ?9K9A<S D4;?<KAOI ;45B?964A<=, F4><I >4> EFD4I< < HB5<<. 

"CF<K9E><9 <??R;<< @B7GF 5OFP F4>:9 <ECB?P;B64AO 6 CE<IB?B7<< 8?S <EE?98B64A<S 
6BECD<SF<S < 6A<@4A<S, 4 F4>:9 8?S <;GK9A<S CDBJ9EEB6 6A<@4A<S < @B;7B6B= 4>F<6ABEF<. 

&4><@ B5D4;B@, @B:AB E89?4FP 6O6B8, KFB ?R8< A4GK<?<EP CD<@9ASFP E6B< ;A4A<S B 
CD<DB89 BCF<K9E>B= <??R;<< 6 D4;?<KAOI B5?4EFSI :<;A<. 

 

%C<EB> ?<F9D4FGDO: 
1. #9D9?P@4A 3.�. �4A<@4F9?PA4S H<;<>4. �A<74 2. �?464 9/ 3.�. #9D9?P@4A. -  .: 

"!4G>4",1981. - 242 E. 
2. #9D9?P@4A 3.�. "CF<K9E><9 <??R;<<, %9D<S: "�B@ ;4A<@4F9?PAOI A4G>"/ 3.�. 

#9D9?P@4A. - �;8-6B %��1", 2016. - 144 E. 
3. $4>B6 �.�. #4D48B>E4?PAO= @<D A96B;@B:AOI H<7GD < BCF<K9E><I <??R;<= /�.�. 

$4>B6 , 2.�. #9K9=><A4 - .: �<5DB>B@, 2017. 3 200 E. 
4. �4A<@4F9?PA4S H<;<>4 .�??R;<< [1?9>FDBAAO= D9EGDE].-$9:<@ 8BEFGC4 : 

http://illuzi.ru/node/633#end, E6B5B8AO=. - �47?. E Q>D4A4. 
5. &B?4AE><= %. "CF<K9E><9 <??R;<</ %.&B?4AE><=; C9D. E 4A7?.CB8 D98. �.�. 

�R54DE>B7B. -  .: �;84F9?PEF6B " <D", 1967. 3 145 E. 
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#4A<K><A �. �., 7D. �&�-225 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !. �. 

 

�����$/ 

 

*9?PR A4EFBSM9= D45BFO S6?S9FES <;GK9A<9 H<;<K9E><I E6B=EF6 >64;4DB6 < 6B;@B:ABEF< 
<I CD<@9A9A<S 6B 5?47B B5M9EF64 < A4G><. 

%?B6B «>64;4D» CDB<EIB8<F BF EB98<A9A<S 86GI 4A7?<=E><I F9D@<AB6: quasi-stellar 

(«>64;<;69;8AO=», «CBIB:<= A4 ;69;8G») < radio source («D48<B<EFBKA<>»). &4>B9 <@S SD><9 
>BE@<K9E><9 B5N9>FO CB?GK<?< 6 >BAJ9 1950-I 7B8B6 20 69>4, >B784 4EFDBAB@O 6C9D6O9 A4K4?< 
;4@9K4FP <I. "8A4>B CB;:9 6OSEA<?BEP, KFB >64;4DO - QFB A9 ;69;8O, 4 @B?B8O9 74?4>F<><, 
>BFBDO9 D4ECB?B:9AO A4 B7DB@AB@ D4EEFBSA<< BF %B?A9KAB= E<EF9@O. �64;4DO 6<8AO E �9@?< 
<;-;4 E6B9= A9B5OK4=AB= SD>BEF<, >BFBD4S @B:9F 6 FOESKG D4; CD96OL4FP E69K9A<9  ?9KAB7B 
CGF<. "5OKAO= >64;4D 6 27 FD?A D4; SDK9 %B?AJ4. �E?< BA 6A9;4CAB CBS6<?ES 5O A4 @9EF9 
#?GFBA4, FB QFB CD96D4F<?B 5O 6E9 B>94AO �9@?< 6 C4D ;4 CSFGR 8B?R E9>GA8O. 

$48<GE ,64DJL<?P84 - QFB >D<F<K9E><= D48<GE, CD< >BFBDB@ F9?B EF4AB6<FES KёDAB= 
8ODB= <?< >64;4DB@ CB8 6?<SA<9@ EB5EF69AAB= 7D46<F4J<<: �� =  2���2 , 

789 G = 6.6710-11 !@2/>72 - 7D46<F4J<BAA4S CBEFBSAA4S,   - @4EE4 F9?4, E - 3108 @/c - 

E>BDBEFP E69F4 6 64>GG@9. 
�E?< CD9A95D9KP 6D4M9A<9@ F9?, 8?S %B?AJ4 D48<GE ,64DJL<?P84 5G89F D46ASFPES 3 >@, 

4 8?S �9@?< 4 B>B?B 1 E@. 
�;-;4 B7DB@AB7B >B?<K9EF64 K4EF<J 6 CDBEFD4AEF69 B>B?B 7BD<;BAF4 EB5OF<= < 6OEB>B= 

E>BDBEF<, BA< EF4?><64RFES 8DG7 E 8DG7B@, KFB 6O;O649F <;?GK9A<9 )B><A74 < 6OD45BF>G 
B7DB@AB7B >B?<K9EF64 QA9D7<<. 1FG QA9D7<R KёDA4S 8OD4 A9 CB7?BM49F 6ER, 4 8B6B?PAB 
5B?PL4S 9ё K4EFP <ECGE>49FES <; CB?REB6 KёDAB= 8ODO 6 6<89 C?4;@O. �<CBF9F<K9E><= CDBJ9EE 
<;?GK9A<S KёDAB= 8ODB= D4;ABB5D4;AOI Q?9@9AF4DAOI K4EF<J, CD9<@GM9EF69AAB HBFBAB6; 
A4;64A 6 K9EFP %F<69A4 )B><A74. 

%<A7G?SDAO= D94>FBD (>B??4CE4DAO= D94>FBD) 3 7<CBF9F<K9E><= <EFBKA<> QA9D7<<, 789 6 
>4K9EF69 D45BK97B F9?4 <ECB?P;GRFES @<>DBE>BC<K9E><9 KёDAO9 8ODO (>B??4CE4DO). #D<AJ<C 
D45BFO F4>B7B D94>FBD4 EBEFB<F 6 <ECB?P;B64A<< QA9D7<<, 6O89?SRM9=ES CD< <EC4D9A<< 
KёDAB= 8ODO. �DB@9 QFB7B, BA @B:9F 5OFP <ECB?P;B64A >4> D94>F<6AO= 86<74F9?P. 

'KёAO9 <;GK4RF A9>BFBDO9 E6B=EF64 KёDAOI 8OD A4 <I 4A4?B74I (6B8B6BDBFO). %?98G9F 
BF@9F<FP, KFB KёDAO9 8ODO G:9 EB;84RFES 6 ?45BD4FBD<SI < <I @B:AB <;GK4FP, CD4684 BA< 
BK9AP @4?9AP><9 CB ED46A9A<R E A4EFBSM<@< < CB CD4689 7B6BDS QFB A9 EB6E9@ KёDAO9 8ODO. 

�D46<F4J<BAAB9 6B;89=EF6<9 < BE6B5B:89A<9 QA9D7<< KёDAOI 8OD <89AF<KAB9 E 6B8AB= 
6BDBA>B=, >BFBD4S B5D4;G9FES 6 D9;G?PF4F9 E?<64 6B8O, AB G:9 E @4?O@< E>BDBEFS@<, KFB 
CB;6B?S9F GKёAO@ A45?R84FP < <;GK4FP CB8B5AO9 S6?9A<S. #DB698S Q>EC9D<@9AF, @B:AB 
E89?4FP 6O6B8, KFB KёDAO9 8ODO CB8B5AB 6B8AO@ 6BDBA>4@ ;4>DGK<64RF B5N9>FO CB EC<D4?< < 
;4E4EO64RF 6 E95S, AB CD< EFB?>AB69A<< QF<I B5N9>FB6, K4EFP <I 6OE6B5B:849FES 6A9 <;-;4 
5B?PL9= E>BDBEF<, K9@ E>BDBEFP 6 7BD<;BAF9 EB5OF<=. 1FG E>BDBEFP A96B;@B:AB CD96OE<FP F4> 
>4> QFB - E>BDBEFP E69F4. 

� F9BD<< CB?GK9A<9 QA9D7<< E CB@BMPR >64;4DB6 D94?PAB, BEF4?BEP ?<LP <;B5D9EF< 
@4F9D<4?O, >BFBDO9 5G8GF B5?484FP 6OEB>B= F9D@BEFB=>BEFPR, ?4;9DO 6OEB>B= @BMABEF< < 
CD<ECBEB5?9A<S, >BFBDO9 E@B7GF A4>4C?<64FP F4>B9 5B?PLB9 >B?<K9EF6B QA9D7<<. 

 

%C<EB> ?<F9D4FGDO: 
1. �64;4DO // �B?PL4S %B69FE>4S QAJ<>?BC98<S (6 30 F.) / �.  . #DBIBDB6. - 3-9 <;8. - 

 .: %B6. QAJ<>?BC98<S, 1973. - &. XI. - %. 564 - 565. 

2. https://fishki.net/2295924-kvazar---jeto-chto-takoe-

kvazar.html?ysclid=li8r0s0b10332828741  

 
 

https://руни.рф/index.php/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%B8%D1%8F
https://руни.рф/index.php/%D0%9F%D0%BB%D0%B0%D0%BD%D0%BA%D0%BE%D0%B2%D1%81%D0%BA%D0%B0%D1%8F_%D1%87%D1%91%D1%80%D0%BD%D0%B0%D1%8F_%D0%B4%D1%8B%D1%80%D0%B0
https://руни.рф/index.php/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://руни.рф/index.php/%D0%98%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%A5%D0%BE%D0%BA%D0%B8%D0%BD%D0%B3%D0%B0
https://руни.рф/index.php/%D0%98%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5_%D0%A5%D0%BE%D0%BA%D0%B8%D0%BD%D0%B3%D0%B0
https://руни.рф/index.php/%D0%A0%D0%B5%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D0%B4%D0%B2%D0%B8%D0%B3%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://fishki.net/2295924-kvazar---jeto-chto-takoe-kvazar.html?ysclid=li8r0s0b10332828741
https://fishki.net/2295924-kvazar---jeto-chto-takoe-kvazar.html?ysclid=li8r0s0b10332828741
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#DBIBDB6 %.�., 7D. �&�-215 
!4GKAO= DG>B6B8<F9?P: �BDS>B64 �.#. 

 

)� �+�%��3 #$�$"�� ��#�)"� 

 

�4C4I 3 QFB B8AB <; A4<5B?99 64:AOI < GA<>4?PAOI KG6EF6, >BFBDO@ B5?4849F K9?B69>. !B 
KFB F4>B9 ;4C4I < >4> BA 6B;A<>49F? � QFB@ 8B>?489 @O D4EE@BFD<@ I<@<K9E>GR CD<DB8G 
;4C4IB6 < FB, >4> BA4 E6S;4A4 E A4L<@ 6BECD<SF<9@ ;4C4IB6. 

�4C4I - QFB E6B=EF6B 69M9EF64, >BFBDB9 E6S;4AB E 97B I<@<K9E>B= EFDG>FGDB=. 
�DB@4F<K9E><9 69M9EF64 EB89D:4F 4DB@4F<K9E><9 @B?9>G?O, >BFBDO9 <@9RF >B?PJ96GR 
EFDG>FGDG <; 4FB@B6 G7?9DB84 < 6B8BDB84. �BANR7<DB64AA4S E<EF9@4 C<-Q?9>FDBAB6 6 
>B?PJ96B= EFDG>FGD9 4DB@4F<K9E><I @B?9>G? CB;6B?S9F <@ CB7?BM4FP E69F 6 BCD989?9AAB@ 
EC9>FD9. #B7?BM9A<9 E69F4 CD<6B8<F > 6B;5G:89A<R Q?9>FDBAB6 6 @B?9>G?9, >BFBDO9 @B7GF 
C9D9IB8<FP A4 8DG7<9 QA9D79F<K9E><9 GDB6A<, <ECGE>4S HBFBAO. (BFBAO, <ECGE>49@O9 
4DB@4F<K9E><@< @B?9>G?4@<, <@9RF BCD989?9AAGR 8?<AG 6B?AO < K4EFBFG, BCD989?SRM<9 J69F 
< <AF9AE<6ABEFP E69F4, >BFBDO= @O 6<8<@. 

�DB@4F<K9E><9 @B?9>G?O F4>:9 @B7GF 6;4<@B89=EF6B64FP E D9J9CFBD4@< 6 ABEB6B= 
CB?BEF<, C9D98464S <AHBD@4J<R B ;4C4I9 6 @B;7. � ABEB6B= CB?BEF< A4IB8SFES D9J9CFBDO, 
>BFBDO9 B5A4DG:<64RF ;4C4I< < C9D984RF <AHBD@4J<R 6 @B;7. �4:8O= F<C 4DB@4F<K9E><I 
@B?9>G? <@99F GA<>4?PAGR I<@<K9E>GR EFDG>FGDG < ECBEB5ABEFP 6;4<@B89=EF6B64FP E 
D9J9CFBD4@<. �BAJ9AFD4J<S 4DB@4F<K9E><I @B?9>G? 6?<S9F A4 6BECD<SF<9 ;4C4I4, 6OEB>4S 
>BAJ9AFD4J<S @B:9F 6O;64FP 5B?99 <AF9AE<6AO= ;4C4I. 

"5L<DAO= Q>EC9D<@9AF4?PAO= @4F9D<4? B E6S;< @9:8G ;4C4IB@ EB98<A9A<= < EFDB9A<9@ 
<I @B?9>G? (F<C, K<E?B < CB?B:9A<9 HGA>J<BA4?PAOI 7DGCC, 69?<K<A4, D4;69F6?ёAABEFP, 
CDBEFD4AEF69AA4S EFDG>FGD4, A4?<K<9 >D4FAOI E6S;9= < 8D.) CB>4 A98BEF4FBK9A 8?S FB7B, KFB5O 
A4 BEAB64A<< QF<I 84AAOI @B:AB 5O?B CD98E>4;4FP ;4C4I 69M9EF64. &9@ A9 @9A99 8?S 
BF89?PAOI 7DGCC EB98<A9A<= 6OS6?9AO A9>BFBDO9 K4EFAO9 ;4>BAB@9DABEF<. !4>BC?9A<9 6 
B8AB= @B?9>G?9 A9E>B?P><I B8<A4>B6OI HGA>J<BA4?PAOI 7DGCC (4 6 E?GK49 EB98<A9A<= 
4?<H4F<K9E>B7B DS84 -- < D4;AOI) CD<6B8<F B5OKAB > BE?45?9A<R ;4C4I4 <?< 84:9 > CB?AB@G 
97B <EK9;AB69A<R (A4CD<@9D, CD< C9D9IB89 BF B8AB4FB@AOI EC<DFB6 > @AB7B4FB@AO@). �4C4I G 
4?P897<8B6 <;BEFDB9A<S B5OKAB 5O649F 5B?99 E<?PAO@ < CD<SFAO@, K9@ G <;B@9DB6 
ABD@4?PAB7B EFDB9A<S 

$4;?<KAO9 4DB@4F<K9E><9 @B?9>G?O @B7GF E@9L<64FPES, EB;8464S AB6O9 < GA<>4?PAO9 
;4C4I<. )<@<K9E><9 E6B=EF64 4DB@4F<K9E><I @B?9>G?, F4><9 >4> ;4DS8 < HBD@4, BCD989?SRF <I 
ECBEB5ABEFP 6;4<@B89=EF6B64FP E D9J9CFBD4@<. $4;?<KAO9 D9J9CFBDO 6 ABEB6B= CB?BEF< 
B5A4DG:<64RF D4;?<KAO9 F<CO 4DB@4F<K9E><I @B?9>G?. �AHBD@4J<S B ;4C4I9 C9D9849FES 6 
@B;7 K9D9; A9D6AGR E<EF9@G, 789 B5D454FO649FES < EB;849FES 6BECD<SF<9.  

(<;<K9E><9 E6B=EF64 @B?9>G? F4>:9 6?<SRF A4 6BECD<SF<9 ;4C4I4. !4CD<@9D, D4;@9D < 
HBD@4 @B?9>G?O @B7GF BCD989?SFP 99 ECBEB5ABEFP CDBA<>4FP K9D9; ABEB6GR CB?BEFP < 
6;4<@B89=EF6B64FP E D9J9CFBD4@<. �BAJ9AFD4J<S 4DB@4F<K9E><I @B?9>G? F4>:9 @B:9F 6?<SFP 
A4 6BECD<SF<9 ;4C4I4, 6OEB>4S >BAJ9AFD4J<S @B:9F 6O;64FP 5B?99 <AF9AE<6AO= ;4C4I. 

�;GK9A<9 I<@<K9E>B= CD<DB8O ;4C4I4 CB;6B?S9F EB;8464FP AB6O9 4DB@4F<K9E><9 69M9EF64 
< G?GKL4FP EGM9EF6GRM<9 8?S <ECB?P;B64A<S 6 D4;?<KAOI BFD4E?SI CDB@OL?9AABEF<. 

 

%C<EB> ?<F9D4FGDO: 
1. �DB@4FO < ;4C4I< 6 <EFBD<< >G?PFGDO. �A4>< < E<@6B?O: �. �. �BEFS96.  BE>64, 

�<5DB>B@, 2009. 144 E. 
2. "5M4S I<@<S: !. �. �?<A>4.  BE>64, �AF97D4?-#D9EE, 2008. 728 E. 
3. 3;O> ;4C4IB6. %9>D9FO A4L97B B5BASA<S: %69F?4A4 �G5DB6E>4S.  BE>64, 

*9AFDCB?<7D4H, 2007. 192 E. 
4. https://otherreferats.allbest.ru/chemistry/00432027_1.html  

 

 

https://otherreferats.allbest.ru/chemistry/00432027_1.html
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$47G?<A �.%., 7D. �&�-235 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 

 

�%&"$�3 $���"��&��!"%&�. ���3!�� $���"��&��!"%&� !� 
+��"���� � %#"%"�/ ��-�&/ 

 

*9?PR D45BFO S6?S9FES <;GK9A<9 CDB5?9@O D48<B4>F<6ABEF<, BCD989?9A<9 99 6B;89=EF6<S 
A4 K9?B69>4 < B>DG:4RMGR ED98G, 4 F4>:9 <;GK9A<9 D4;?<KAOI @9FB8B6 ;4M<FO BF D48<4J<<. 

$48<B4>F<6ABEFP 5O?4 BF>DOF4 6 >BAJ9 XIX6 H<;<>B@ �.�9>>9D9?9@. "A <;GK4? S6?9A<9 
CBE?9E69K9A<S EB?9= GD4A4 CBE?9 B5?GK9A<S <I EB?A9KAO@< ?GK4@<. �EFBD<S 4>F<6AB7B 
<;GK9A<S D48<B4>F<6ABEF< A4K4?4EP 6 >BAJ9 XIX 69>4 E BF>DOF<S D48<S < CB?BA<S  4D< �RD<. 
� 84?PA9=L9@ 5O?< BF>DOFO 8DG7<9 D48<B4>F<6AO9 Q?9@9AFO, < 5O?< <;GK9AO <I E6B=EF64. 

"COFO CB>4;4?<, KFB D48<B4>F<6AO9 69M9EF64 A9 FB?P>B <;?GK4RF A96<8<@O9 ?GK<, AB < 
CBEFBSAAB 6O89?SRF QA9D7<R. #D< <;GK9A<< A96<8<@OI D48<B4>F<6AOI ?GK9= 6OSEA<?BEP, KFB 
BA< <@9RF E?B:AO= EBEF46, < @B7GF 5OFP D4;89?9AO E CB@BMPR @47A<FAB7B CB?S. #BE>B?P>G 
@47A<FAB9 CB?9 89=EF6G9F A4 86<:GM<9ES ;4DS8O, 5O?B SEAB, KFB <;?GK9A<9 EBEFB<F K4EF<J 
D4;AOI F<CB6 E D4;AO@ ;A4>B@ ;4DS84. #B?B:<F9?PAB ;4DS:9AAO9 FS:9?O9 K4EF<JO, 6IB8SM<9 
6 EBEF46 D48<B4>F<6AOI ?GK9= 5O?< A4;64AO α-K4EF<J4@<. �EE?98B64A<S CB>4;4?<, KFB @4EE4 
QF<I K4EF<J 6K9F69DB 5B?PL9, K9@ @4EE4 4FB@4 6B8BDB84, 4 ;4DS8 3 686B9 5B?PL9. %F4?B SEAB, 
KFB α-K4EF<JO, H4>F<K9E><, S6?SRFES S8D4@< 79?<S. "FD<J4F9?PAB ;4DS:9AAO9 K4EF<JO 5O?< 
A4;64AO ³-K4EF<J4@<. �EE?98B64A<S CB>4;4?<, KFB QFB Q?9>FDBAO. !9=FD4?PA4S K4EFP 
D48<B4>F<6AOI ?GK9=, A4;64AA4S ´-K4EF<J4@< CB 6E9@ CD<;A4>4@ EBBF69FEF6B64?4 
Q?9>FDB@47A<FAB@G <;?GK9A<R BK9AP 5B?PLB= CDBA<>4RM9= ECBEB5ABEF< E @4?B= 8?<AB= 
6B?AO. 

%GM9EF6G9F A9E>B?P>B <EFBKA<>B6 D48<4J<<, 6>?RK4S >BE@<K9E><9 ?GK<, CD<DB8AO9 < 
<E>GEEF69AAO9 D48<B4>F<6AO9 69M9EF64, 4 F4>:9 @98<J<AE><9 CDBJ98GDO, >BFBDO9 @B7GF 
<ECB?P;B64FP D48<4J<R. 

"8A<@ <; A4<5B?99 <;69EFAOI CD<@9DB6 D48<4J<BAAOI >4F4EFDBH S6?S9FES 464D<S A4 
+9DAB5O?PE>B= �1% 6 1986 7B8G, >BFBD4S CD<69?4 > 6OEB>B@G GDB6AR D48<4J<< 6 B>DG:4RM<I 
;BA4I < E9DP9;AO@ CBE?98EF6<S@ 8?S ;8BDB6PS ?R89= < Q>BE<EF9@O. 

$48<B4>F<6ABEFP A974F<6AB 6?<S9F A4 K9?B69>4 < B>DG:4RMGR ED98G. �OEB><9 8B;O 
D48<4J<< @B7GF 6O;64FP D4;?<KAO9 ;45B?964A<S, 6>?RK4S D4> < 79A9F<K9E><9 @GF4J<<. 

%GM9EF6GRF D4;?<KAO9 ECBEB5O ;4M<FO BF D48<4J<<, 6>?RK4S <ECB?P;B64A<9 ;4M<FAOI 
@4F9D<4?B6, B7D4A<K9A<9 6D9@9A< CD95O64A<S 6 ;BA9 D48<4J<< < <ECB?P;B64A<9 EC9J<4?PAB= 
Q><C<DB6><, F4>B= >4> @4E>< < >BEFR@O. �4:AB F4>:9 >BAFDB?<DB64FP GDB69AP D48<4J<< 6 
B>DG:4RM9= ED989 < CD<A<@4FP @9DO 8?S 9ё EA<:9A<S, A4CD<@9D, CGF9@ 89;4>F<64J<< 
D48<B4>F<6AOI BFIB8B6. 

%B6D9@9AAO9 F9IAB?B7<< CB;6B?SRF 5B?99 FBKAB <;@9DSFP < >BAFDB?<DB64FP GDB69AP 
D48<4J<<, < GE<?<S CB G?GKL9A<R 59;BC4EABEF< S89DAOI GEF4AB6B> < GCD46?9A<R 
D48<4J<BAAO@< @4F9D<4?4@< CDB8B?:4RFES. 

� J9?B@, CBA<@4A<9 D48<B4>F<6ABEF< < 99 6?<SA<S A4 K9?B69>4 < B>DG:4RMGR ED98G 
S6?S9FES 64:AO@ H4>FBDB@ 8?S B59EC9K9A<S 59;BC4EABEF< < GEFB=K<6BEF< A4L97B @<D4. 

 

%C<EB> ?<F9D4FGDO: 

1. $48<4J<S < K9?B69> (2001) �9DS5<A4 �.!. 
2. $48<B4>F<6ABEFP < D48<4J<BAA4S 59;BC4EABEFP (2004) �G>B6E><= �. . 
3. https://en.wikipedia.org/wiki/Marie_Curie  

 
 
 
 
 

https://en.wikipedia.org/wiki/Marie_Curie
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$S;4AB6 �.�., 7D. �&�-235 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 

 

,�$"��3  "�!�3 

 

,4DB64S @B?A<S EK<F49FES BEB5O@ 6<8B@ @B?A<<, >BFBDO= CD98EF46?S9F EB5B= 
C?O6GM<= CB 6B;8GIG E69FSM<=ES B7A9AAO= L4D (<AB784 <@99F 6<8 7D<54, >4C?< <?< 7DGL<). 
$4;@9D 9ё B5OKAB >B?95?9FES BF 10 8B 20 E@, 4 E4@4 BA4 5O649F 7B?G5B7B, BD4A:96B7B <?< 
59?B7B FBAB6 (IBFS A9D98>B @B:AB G6<89FP < 8DG7<9 J69F4, 6C?BFP 8B KёDAB7B), J69F CD< QFB@ 
5O649F A9B8ABDB8AO@ < A9D98>B <;@9AS9FES.  

�EFBD<S L4DB6B= @B?A<< A4K4?4EP E CBCOFB> 8B>4;4FP EGM9EF6B64A<9 !�". �C9D6O9 
QF4 @OE?P 5O?4 6OE>4;4A4 6 1980 7B8G A4 EFD4A<J4I >A<7< "�4 7D4APR ;4>BAB6 A4G><" 
�@SA<FB6O@ �. . < &<I<@ �.3., 6 >BFBDB= 46FBDO 89?4RF CBCOF>G G598<FP K<F4F9?9= 6 FB@, 
KFB L4DB6O9 @B?A<< < !�" S6?9A<S B8AB7B CBDS8>4. 

(BD@4 L4DB6B= @B?A<< D4;ABB5D4;A4, AB K4M9 6E97B CD<5?<:9A4 > L4DBB5D4;AB=. 
,4DB64S @B?A<S @B:9F 5OFP D4;AOI J69FB6. &9@C9D4FGD4 L4DB6B= @B?A<< 8BEF<749F BF 100 8B 
1000 7D48GEB6 CB *9?PE<R. "A4 @B:9F C?46<FP EF9>?4 < CDB?9F4FP K9D9; B>A4. ,4DB64S @B?A<S 
@B:9F E69F<FP >4> B5OKA4S ?4@C4, 4 <AB784 BE?9C?SFP. 

� B8AB@ <; CD<@9DB6 89D96SAA4S CD<K4?PA4S E64S 8<4@9FDB@ 30 E@ FBDK4M4S <; 6B8O 
5O?4 D4EM9C?9A4 A4 8?<AAO9 M9C>< 68B?P 6B?B>BA L4DB6B= @B?A<9= 8<4@9FDB@ 30 E@. 
%?98B64F9?PAB, L4DB64S @B?A<S 8<4@9FDB@ 25 E@ <@99F QA9D7<R 6 CD989?4I CD<@9DAB 100 
>�:. &4>4S BJ9A>4 EB7?4EG9FES E D9;G?PF4F4@< 8BEF4FBKAB 5B?PLB7B K<E?4 A45?R89A<=, 
CBQFB@G 99 @B:AB EK<F4FP 6CB?A9 CD468BCB8B5AB=. 

#B @A9A<R GK9AOI, CD<K<AB= 6B;A<>AB69A<S L4DB6OI @B?A<= S6?SRFES 
<BA<;<DB64AAO9 74;O, E:4FO9 6 79B@9FD<K9E>B9 F9?B. #BS6?SRFES BA< 6 D9;G?PF4F9 D4;DS84 
?<A9=AB= @B?A<<. %7GEFB> 74;4 A<>B784 A9 F9DS9F K9F>BEFP E6B<I 7D4A<J, A9 D4EF6BDS9FES 6 
4F@BEH9D9. #D< 86<:9A<< <;849F ?97><9 L<CSM<9, C<M4M<9, E?97>4 CBFD9E><64RM<9 ;6G><, 
EB;84RM<9 D48<BCB@9I<. � CB846?SRM9@ 5B?PL<AEF69 E?GK496 (5B?99 90%) L4DB64S @B?A<S 
6B;A<>49F 6 C9D<B8 7DB;B6B= 4>F<6ABEF<. !B 9EFP BF89?PAO9 EBB5M9A<S B CBS6?9A<< L4DB6B= 
@B?A<< < 6 SEAGR CB7B8G. 

+FB 5O A< 5O?B CD<K<AB= 6B;A<>AB69A<S G8<6<F9?PAB7B C?4;@9AAB7B L4D4, AG:AB 
GK<FO64FP, KFB EFB?>AB69A<9 E A9= KD9;6OK4=AB BC4EAB, CBE>B?P>G 9E?< C9D9CB?A9AAO= 
Q?9>FD<K9EF6B@ L4D 8BFDBA9FES 8B :<6B7B EGM9EF64, 6CB?A9 @B:9F G5<FP, 4 9E?< 6;BD6ёFES - 
D4;A9EF< 6Eё 6B>DG7.  

!45?R84F9?P E@B:9F G6<89FP ?<LP F9 L4DB6O9 @B?A<<, >BFBDO9 ?<5B CD<5?<;<?<EP > 
A9@G, ?<5B E?GK4=AB 6B;A<>?< B>B?B A97B. '6<896 B7A9AAO= L4D 8B@4 <?< A4 G?<J9, 7?46AB9, 
A9 6C484FP 6 C4A<>G, A9 89?4FP D9;><I 86<:9A<= < A9 59:4FP: L4DB64S @B?A<S KD9;6OK4=AB 
KG6EF6<F9?PA4 > ?R5O@ ;46<ID9A<S@ 6B;8GI4 < 6CB?A9 @B:9F CBE?98B64FP ;4 A<@. !G:AB 
A9FBDBC?<6B, ECB>B=AB E69DAGFP E CGF< 86<:9A<S L4D4, COF4SEP 89D:4FPES >4> @B:AB 84?PL9 
BF A97B, AB A< 6 >B9@ E?GK49 A9 CB6BD4K<64FPES EC<AB=. �E?< L4DB64S @B?A<S B>4;4?4EP 6 
CB@9M9A<<, AG:AB CB8B=F< > B>AG < BF>DOFP HBDFBK>G: 6E?98 ;4 86<:9A<9@ 6B;8GI4 @B?A<S, 
E>BD99 6E97B, 6O?9F<F A4DG:G. 

�F4>, 6CB?A9 6B;@B:AB, KFB L4DB64S @B?A<S - A9 F4>B9 G: D98>B9 S6?9A<9. �BA9KAB, QFB 
6E97B ?<LP CD98CB?B:9A<9. � A4EFBSM99 6D9@S @O A9 @B:9@ 9ё CB8F69D8<FP, B8A4>B G A4E A9F 
BEAB64A<= 9ё BF5DBE<FP. 
 

%C<EB> ?<F9D4FGDO: 
1. &4D4EB6 �.�. (<;<>4 6 CD<DB89. -  .: #DBE69M9A<9, 1988. 
2. https://kipmu.ru/kak-poyavlyaetsya-sharovaya-molniya/?ysclid=li8rpuar13895027751 

3. https://mipt.ru/dppe/science_articles/a_59w6vg.php?ysclid=li8rxk4r4s735531264  

 
 

https://awesomeworld.ru/prirodnye-yavleniya/molniya.html
https://kipmu.ru/kak-poyavlyaetsya-sharovaya-molniya/?ysclid=li8rpuar13895027751
https://mipt.ru/dppe/science_articles/a_59w6vg.php?ysclid=li8rxk4r4s735531264
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1((��& ���!����"�� 

 

1HH9>F �:4A<59>B64 - CDBS6?9A<9 F9BD9@O CDB@9:GFBKAB= BE< (F9BD9@O F9AA<EAB= 
D4>9F><) - EBEFB<F 6 EFD4AAB@ CB6989A<< ?9FSM97B 6D4M4RM97BES F9?4 6 A969EB@BEF<. � 1985 
7B8G, 6B 6D9@S E6B97B CSFB7B CB?9F4 A4 >BD45?9 «%BR; &-13» < BD5<F4?PAB= EF4AJ<< «%4?RF-7», 
EB69FE><= >BE@BA46F, 864:8O 79DB= %B69FE>B7B %BR;4, 79A9D4?-@4=BD 46<4J<< �.�. 
�:4A<59>B6 B5A4DG:<?, KFB F4> A4;O649@O= «54D4L9>» 3 74=>4 E GL>4@<, ?9FSM4S 6 
A969EB@BEF<, EB69DL49F D9;><9 180-7D48GEAO9 C9D<B8<K9E><9 C9D96BDBFO >4:8O9 43 
E4AF<@9FD4. #BCOF>< <ECB?P;B64A<S 6@9EFB 74=>< 8DG7<I CD98@9FB6, A4CD<@9D, 
C?4EF<?<AB6B7B L4D<>4 E CD<?9C?9AAB= > A9@G B5OKAB= 74=>B=, CD<69?< > F4>B@G :9 
D9;G?PF4FG. 

#D46<?PAB9 B5NSEA9A<9 QHH9>F4 �:4A<59>B64 EBEFB<F 6 E?98GRM9@. %B7?4EAB F9BD9@9 
CDB@9:GFBKAB= BE<, 6D4M9A<9 B5N9>F4 BFABE<F9?PAB 7?46AOI BE9= E A4<5B?PL<@ < 
A4<@9APL<@ @B@9AF4@< <A9DJ<< S6?S9FES GEFB=K<6O@, 6 FB 6D9@S >4> 6D4M9A<9 6B>DG7 
7?46AB= BE< E CDB@9:GFBKAO@ @B@9AFB@ <A9DJ<< - A9F. &4> >4> E>BDBEFP 6D4M9A<S 74=>< 
ED46A<F9?PAB A969?<>4, BA4 A4IB8<FES 6 A9GEFB=K<6B@ EBEFBSA<< (6 BF?<K<9 BF 7<DBE>BC4, 
>BFBDO= 6D4M49FES 5OEFD99 < CBQFB@G <@99F EF45<?PAGR BD<9AF4J<R 6 CDBEFD4AEF69 < 
>G6OD>< 9@G A9 7DB;SF). �4=>4, CB@<@B BEAB6AB= BE< 6D4M9A<S, F4>:9 6D4M49FES < 6B>DG7 86GI 
8DG7<I CDBEFD4AEF69AAOI BE9= EB E>BDBEFS@< A4 CBDS8B> A<:9 (6FBDBEF9C9AAO9 86<:9A<S). � 
D9;G?PF4F9 6?<SA<S QF<I 6FBDBEF9C9AAOI 86<:9A<=, EB 6D9@9A9@ CBEF9C9AAB CDB<EIB8<F 
<;@9A9A<9 A4>?BA4 BEAB6AB= BE< 6D4M9A<S (GE<?<649FES CD9J9EE<S), < >B784 G7B? A4>?BA4 
8BEF<749F >D<F<K9E>B7B ;A4K9A<S, E<EF9@4 89?49F >G6ODB> (CB8B5AB @4SFA<>G, <;@9A<6L9@G 
A4CD46?9A<9 >B?954A<S). 

� «QHH9>F9 �:4A<59>B64» «74=>4 - 54D4L9>» 6 D9;G?PF4F9 CDB?9F4 40 E4AF<@9FDB6 
;469DL49F CB?B6<AG CD9J9EE<< < BEGM9EF6?S9F C9D96BDBF BE< 6D4M9A<S A4 180 7D48GEB6, 
C9D9IB8S EB 6A9LA9= EFBDBAO GE?B6AB= FD49>FBD<<  95<GE4 A4 6AGFD9AARR, 84?99 K9D9; 40 
E4AF<@9FDB6 ;469DL49F 6FBDGR CB?B6<AG CD9J9EE<< < BEGM9EF6?S9F C9D96BDBF BE< 6D4M9A<S A4 
180 7D48GEB6, C9D9IB8S EB 6AGFD9AA9= A4 6A9LARR EFBDBAG GE?B6AB= FD49>FBD<<  95<GE4. 

&4>:9 CB8B5AO= «QHH9>F �:4A<59>B64» CDB<EIB8<F < 6 BFABL9A<< 8DG7B= «74=>< 3 
54D4L9>», 4 F4>:9 C?4EF<?<AB6B7B L4D<>4. � FB, KFB C9D96BDBF BE< 6D4M9A<S 8DG7<I CB8B5AOI 
CD98@9FB6 BEGM9EF6?S9FES K9D9; 8DG7<9 D46AO9 BFD9;><, ;46<E<F BF 6D9@9A< J<>?4 <I 
CD9J9EE<=. 

&4> >4> �9@?S <@99F EB5EF69AAB9 CD9J9EE<BAAB9 6D4M9A<9, FB <;@9A9A<9 6D4M9A<S 
�9@?< A4 B5D4FAB9, F4>:9 CDB<EIB8<F 6 EBBF69FEF69AAOI >4D8<A4?PAOI FBK>4I ;9@AB= 
CD9J9EE<<. � QF<I E?GK4SI, CB BFABL9A<R > %B?AJG, A4 �9@?9 5G8GF C9D<B8<K9E><, @9ASFPES 
BFABE<F9?PAO@< @9EF4@< ;4C48 < 6BEFB>, 4 F4>:9 CDB<EIB8<FP <A69DE<S @47A<FAOI CB?REB6. 

%?98G9F BF@9F<FP, KFB QFBF QHH9>F 6EFD9K4?ES 5B?PL<AEF6G ?R89= IBFS-5O B8<A D4;. 
1>EC9D<@9AF @B:AB CDB69EF< E ?R5O@ CD98@9FB@, G >BFBDB7B FD< @B@9AF4 <A9DJ<<, A4CD<@9D, 
E F9AA<EAB= D4>9F>B= <?< >A<7B=. "5NSEA9A<9 QFB7B QHH9>F4 849F BF69F A4 6BCDBEO, 
6B?AGRM<9 CBKF< >4:8B7B K9?B69>4 A4 C?4A9F9 3 CBK9@G 5GF9D5DB8 C4849F @4E?B@ 6A<;, 
CBK9@G F9?9HBA 6E9784 CD<;9@?S9FES A4 Q>D4A < @AB7<9 8DG7<9 >4E4RM<9ES 6D4M4RM<IES 
B5N9>FB6 E D4;AO@ @B@9AFB@ 6D4M9A<S 8?S 7?46AOI BE9= 6D4M9A<S. 

 

%C<EB> ?<F9D4FGDO: 
1. https://www.cki-com.ru/blog/effect-dzh/  

2. https://dzen.ru/a/YDZQvnANpS2yPQu0  

3. https://proza.ru/2017/02/16/968?ysclid=li8s2z8fop225923255  

 
 

https://www.cki-com.ru/blog/effect-dzh/
https://dzen.ru/a/YDZQvnANpS2yPQu0
https://proza.ru/2017/02/16/968?ysclid=li8s2z8fop225923255
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 BEGD �.�., 7D. �&�-215 
!4GKAO= DG>B6B8<F9?P: �?P<AOI !.�. 

 

+�$!/� �/$/ 

 

+9DAB= 8ODB= A4;O64RF B5?4EFP CDBEFD4AEF64-6D9@9A<, 7D46<F4J<BAAB9 CD<FS:9A<9 
>BFBDB= A4EFB?P>B E<?PAB, KFB 99 A9 @B7GF CB><AGFP A<>4><9 B5N9>FO, 86<:GM<9ES EB 
E>BDBEFPR E69F4, 84:9 >64AFO E4@B7B E69F4. 

�D4A<J4 K9DAB= 8ODO A4;O649FES 7BD<;BAFB@ EB5OF<=, 4 99 D4;@9D - 7D46<F4J<BAAO@ 
D48<GEB@. +9DAO9 8ODO CD<FS7<64RF > E959 @4F9D<R, >BFBD4S B5D4;B6O649F 6B>DG7 A<I 
4>>D9J<BAAO= 8<E> - 7<74AFE>GR EFDG>FGDG 6B>DG7 K9DAB= 8ODO, >BFBD4S 5OEFDB 6D4M49FES. 
�@9AAB <;-;4 @4F9D<<, E69FSM9=ES 6B 6D9@S 6D4M9A<S, GK9AO@ < G84?BEP B5A4DG:<FP 
EGM9EF6B64A<9 K9DAOI 8OD. #D< QFB@ 6AGFDP K9DAB= 8ODO CBC4849F ?<LP A95B?PLB9 
>B?<K9EF6B QFB= @4F9D<<, BEF4?PAB9 BFCD46?S9FES B5D4FAB 6 >BE@BE 6 6<89 EFDG< C?4;@O <?< 
8:9F4, FD49>FBD<S >BFBDB= EB6C4849F E ?<A<S@< @47A<FAB7B CB?S. ' A9>BFBDOIK9DAOI 8OD 
E>BDBEFP 86<:9A<S QFB= C?4;@O 8BEF<749F 99% BF E>BDBEF< E69F4. 

� A4EFBSM99 6D9@S 6 4EFDBH<;<>9 EGM9EF6G9F K9FOD9 BEAB6AOI EJ9A4D<S B5D4;B64A<S 
K9DAOI 8OD: 1) 7D46<F4J<BAAO= >B??4CE BK9AP @4EE<6AB= ;69;8O; 2) >B??4CE J9AFD4?PAB= 
K4EF< 74?4>F<>< <?< B5?4EF< CDBFB74?4>F<K9E>B7B 74;4; 3) CBS6?9A<9 K9DAOI 8OD 6 @B@9AF 
A4K4?PAB7B D4EL<D9A<S �E9?9AAB=, F4> A4;O649@O9 C9D6<KAO9 K9DAO9 8ODO; 4) 6B;A<>AB69A<9 
K9DAOI 8OD 6 S89DAOI D94>J<SI 6OEB><I QA9D7<=. 

�BAJ9CJ<S EGM9EF6B64A<S @4EE<6AB7B F9?4, 7D46<F4J<BAAB9 CD<FS:9A<9 >BFBDB7B 
A4EFB?P>B 69?<>B, KFB E>BDBEFP, >BFBD4S A9B5IB8<@4 8?S 97B CD9B8B?9A<S, CD96OL49F E>BDBEFP 
86<:9A<S E69F4 (4 ;A4K<F H<;<K9E>< A9 @B:9F EGM9EF6B64FP 6B �E9?9AAB=), 5O?4 6C9D6O9 
6O86<AGF4 4A7?<=E><@ GK9AO@ �:BAB@  <K9??B@ 6 1784 7B8G. � CBE?9 FB7B, >4> 6 1905 7B8G 
�?P59DF 1=ALF9=A 6 E6B9= EC9J<4?PAB= F9BD<< BFABE<F9?PABEF< (%&") <ECB?P;B64? 
D4;D45BF>< Q?9>FDB8<A4@<>< �BD9AJ4, E>BDBEFP E69F4 B>4;4?4EP CD989?PAB=, >BFBDGR @B:9F 
D4;6<64FP H<;<K9E>B9 F9?B. 1FB D48<>4?PAB <;@9A<?B ;A4K9A<9 K9DAOI 8OD 6 F9BD9F<K9E>B= 
H<;<>9. (4>F<K9E>< EGM9EF6B64A<9 K9DAOI 8OD 5O?B 8B>4;4AB FB?P>B 6 2015 7B8G, 4 C9D6O= 
EA<@B> <I F9A< 5O? E89?4A 6 4CD9?9 2019 7B84 - @AB7<9 A4GKAO9 Q>EC9DFO CD<;A4?< QFB 
BF>DOF<9 7?46AO@ A4GKAO@ CDBDO6B@ CBE?98A97B 89ESF<?9F<S. 

%GM9EF6G9F A9E>B?P>B F<CB6 K9DAOI 8OD: 
- +9DA4S ;69;84 ;69;8AB= @4EEO. &4><9 B5N9>FO, EB7?4EAB B5M9CD<ASFO@ 7<CBF9;4@, 

6B;A<>4RF 6 D9;G?PF4F9 >B??4CE4 ;69;8O.  <A<@4?PA4S @4EE4 F9?4, >BFBD4S 8B?:A4 EB;84FP 
F4>B= B5N9>F, EBEF46?S9F B>B?B FD9I EB?A9KAOI. 

- +9DA4S ;69;84 ED98A9= @4EEO. #DB@9:GFBKAO= QF4C K9DAB= 8ODO, >BFBD4S G69?<K<?4EP 
;4 EK9F CB7?BM9A<S 6 E95S 74;B6OI E>BC?9A<= ?<5B EBE98A9= ;69;8O 6 E<EF9@4I C4DAOI ;69;8. 

- %69DI@4EE<6AO9 K9DAO9 8ODO. "5N9>FO E @4EEB= E 10531011 @4EE %B?AJ4 E 8BEF4FBKAB 
A96OEB>B= C?BFABEFPR < E?45O@< CD<?<6AO@< E<?4@<. �@9AAB F4>4S K9DA4S 8OD4 A4IB8<FES 6 
J9AFD9  ?9KAB7B CGF<. 

- '?PFD4@4EE<6AO9 K9DAO9 8ODO. �BEF4FBKAB D98>B9 S6?9A<9 6B �E9?9AAB=. 
!<>FB A9 ;A49F E>B?P>B K9DAOI 8OD 6B �E9?9AAB=, CBE>B?P>G A45?R84FP <I 8BEF4FBKAB 

E?B:AB, < K9?B69K9EF6B CB>4 A4IB8<FES FB?P>B 6 E4@B@ A4K4?9 <;GK9A<S QF<I >BE@<K9E><I 
B5N9>FB6. 

 

%C<EB> ?<F9D4FGDO: 
1. �. �. !B6<>B6, �. #. (DB?B6. (<;<>4 KёDAOI 8OD. -  .: !4G>4, 1986. 3 328 E. 
2. %. ). �4DC9A>B6. �BAJ9CJ<< EB6D9@9AAB7B 9EF9EF6B;A4A<S. -  .: �OEL4S L>B?4, 2003. 
3. https://www.nkj.ru/archive/articles/2927/  

4. https://hightech.fm/2020/02/06/holes-are-black  

 

 

https://www.nkj.ru/archive/articles/2927/
https://hightech.fm/2020/02/06/holes-are-black
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!��&�/ �� ��!&������ «��"���"���» 
 

�;<@B6 &.�., 7D. �&�-235 
!4GKAO= DG>B6B8<F9?P: ,4@4A496 2.(. 

 

!�+�&��� #"�%� � &��%&�: FUZZYWUZZY 

 

*9?P D45BFO: <;GK9A<9 4?7BD<F@4 A9K9F>B7B CB<E>4 < 97B CD<@9A9A<9 6 CB<E>B6OI 
E<EF9@4I. 

� A4EFBSM99 6D9@S @AB:9EF6B F9IAB?B7<= CB?P;G9FES A9K9F><@ CB<E>B@, A4K<A4S E 
S;O>B6OI @B89?9=, ;4>4AK<64S CB<E>B6O@< E9D6<E4@<. #BEFBSAAB, >B784 @O A9CD46<?PAB 
66B8<@ >4><9-FB E?B64, F9IA<>4 CBCD46?S9F A4E, <ECD46?SS A969DAB9 A4C<E4A<9 E?B64 A4 
CD46<?PAO= 64D<4AF. 

�BA9KA4S J9?P A9K9F>B7B CB<E>4 3 A4=F< 6E96B;@B:AO9 64D<4AFO E?B6, GK<FO64S 
6B;@B:ABEFP A4?<K<S BL<5B> 6 A4C<E4A<< <?< A9CB?AB9 EB6C489A<9, KFB 89?49F QFBF 4?7BD<F@ 
64:AO@ >B@CBA9AFB@ 6 D4;?<KAOI CD<?B:9A<SI. "8A<@ <; BEAB6AOI <AEFDG@9AFB6 A9K9F>B7B 
CB<E>4 S6?S9FES 4?7BD<F@ �969ALF9=A4, >BFBDO9 BCD989?S9F @<A<@4?PAB9 >B?<K9EF6B 
BC9D4J<= 6EF46><, G84?9A<S < ;4@9AO E<@6B?B6, A9B5IB8<@OI 8?S CD9B5D4;B64A<S B8AB7B 
E?B64 6 8DG7B9. %GM9EF6GRF < 8DG7<9 @9FD<>< A9K9F>B7B CB<E>4, B8A4>B, BA< <ECB?P;GRFES 6 
5B?99 B7D4A<K9AAOI B5?4EFSI. 

&4>:9 6 D45BF9 CD<6989A 8B6B?PAB CDBEFB= CDB9>F, EB;84AAO= E J9?PR CB>4;4FP, >4> 
CB<E>B6O9 E<EF9@O B5D454FO64RF BDHB7D4H<K9E><9 BL<5><. �?S EB;84A<S F4>B7B CD<?B:9A<S 
CBA48B5<?4EP 5<5?<BF9>4 FuzzyWuzzy, 6 BEAB69 D45BFO >BFBDB= ?9:<F D4EEFBSA<9 
�969ALF9=A4. FuzzyWuzzy S6?S9FES B8A<@ <; E4@OI CBCG?SDAOI <AEFDG@9AFB6, CB;6B?SRM<I 
<ECB?P;B64FP A9K9F><= CB<E>, 6 S;O>9 CDB7D4@@<DB64A<S Python. 

$9;G?PF4FO D45BFO: EB;84AB «CDBEFB9» CD<?B:9A<9, >BFBDB9 CB;6B?S9F A4=F< AG:AB9 
E?B6B <; @4EE<64 84AAOI, 84:9 9E?< BAB A4C<E4AB E BDHB7D4H<K9E><@< BL<5>4@<. 

 

%C<EB> ?<F9D4FGDO: 
1. !9KѐF><= CB<E> 6 F9>EF9 < E?B64D9 / )45D (habr.com) [1?9>FDBAAO= D9EGDE] 4 

$9:<@ 8BEFGC4: https://habr.com/ru/articles/114997/ 

2. $4EEFBSA<9 �969ALF9=A4 4 �<><C98<S (wikipedia.org) [1?9>FDBAAO= D9EGDE] 4 

$9:<@ 8BEFGC4: http://ru.wikipedia.org/wiki/$4EEFBSA<9_�969ALF9=A4 
3. $4EEFBSA<9 �4@9D4G-�969ALF9=A4 4 �<><C98<S (wikipedia.org) [1?9>FDBAAO= 

D9EGDE] 4$9:<@ 8BEFGC4: http://en.wikipedia.org/wiki/Damerau3Levenshtein_distance 

4. $9CB;<FBD<= 5<5?<BF9>< FuzzyWuzzy (github.com) [1?9>FDBAAO= D9EGDE] 4 $9:<@ 
8BEFGC4: https://github.com/seatgeek/fuzzywuzzy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://habr.com/ru/articles/114997/
https://habr.com/ru/articles/114997/
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%81%D1%82%D0%BE%D1%8F%D0%BD%D0%B8%D0%B5_%D0%9B%D0%B5%D0%B2%D0%B5%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%D0%B0
http://ru.wikipedia.org/wiki/Ðàññòîÿíèå_Ëåâåíøòåéíà
http://en.wikipedia.org/wiki/Damerau–Levenshtein_distance
http://en.wikipedia.org/wiki/Damerau–Levenshtein_distance
https://github.com/seatgeek/fuzzywuzzy
https://github.com/seatgeek/fuzzywuzzy
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�4:9AB6 �.%., +<D>B6 �.�., 7D. #�-225 
!4GKAO= DG>B6B8<F9?P: CDBH9EEBD >4H98DO � <(, 8.C.A. #9D@<AB6 �.�. 

     

"� "#�%�!�� 1�� �!&!/)  "�'�3$!/) $�,�&"� ��3 � f � 

  �4> <;69EFAB [1], F9BD<S D9L9FB> 3 5GDAB D4;6<64RM4SES B5?4EFP EB6D9@9AAB= 4?795DO, 

A4L98L4S E6B< @AB7BK<E?9AAO9 CD<@9A9A<S 6 @4F9@4F<>9, H<;<>9, I<@<< < 8DG7<I 
9EF9EF69AAOI A4G>4I, <;GK4RM<I GCBDS8BK9AABEFP < I4BE 6 CD<DB89 < 6B 6E9@ B>DG:4RM9@ 
@<D9. ':9 CBASF<9 K4EF<KAB GCBDS8BK9AAB7B @AB:9EF64 CB>4;O649F, A4E>B?P>B @AB7BB5D4;AO 
6<8O GCBDS8BK9A<S Q?9@9AFB6 FB7B <?< <AB7B <EE?98G9@B7B B5N9>F4. � FB@ K<E?9 3 BF 
?<A9=AB7B CBDS8>4 A4 @AB:9EF69 89=EF6<F9?PAOI K<E9? 8B CB?AB7B 59ECBDS8>4 A4 @AB:9EF69, 
CD< >BFBDB@ A<>4><9 864 97B Q?9@9AF4 A9?P;S ED46A<FP 6 FB@ <?< <AB@ E@OE?9.  #DBEFO@ 
CD<@9DB@ K4EF<KAB7B CBDS8>4 S6?S9FES BFABL9A<9 K4EF<KAB7B CBDS8>4 A4 @AB:9EF69 89?<F9?9= 
K<E?4 6, >BFBDB9 BCD989?S9FES E?98GRM<@ B5D4;B@: ÿ g Ā ⇔ "ÿ 45?<FEя A0 Ā A0ц5?B" . 
          "CD989?9A<9 K4EF<KAB7B CBDS8>4 84AB, A4CD<@9D, 6 >A<79 [1].  � <@9AAB, 5<A4DAB9 
BFABL9A<9 A4 @AB:9EF69 � A4;O649FES BFABL9A<9@ K4EF<KAB7B CBDS8>4, 9E?< BAB 
D9H?9>E<6AB, 4AF<E<@@9FD<KAB < FD4A;<F<6AB. � QFB@ E?GK49 @AB:9EF6B � A4;O649FES K. G. 
@AB:9EF6B@. 1?9@9AFO ba,  K. G. @AB:9EF64 ),( M  A4;O64RFES ED46A<@O@<, 9E?< <EF<AAB 
?<5B ba  , ?<5B ba  . � CDBF<6AB@ E?GK49 Q?9@9AFO ba,  A4;O64RFES  A9ED46A<@O@<. �E?<  

ba  , FB 7B6BDSF, KFB Q?9@9AF a  5B?PL9 Q?9@9AF4 b .  

          � DS89 E?GK496 K. G. @AB:9EF6B ),( M @B:9F 5OFP A47?S8AB <;B5D4:9AB  6 6<89 
8<47D4@@O A4 C?BE>BEF<. �?S QFB7B CD<@9@ E?98GRM<9 EB7?4L9A<S:  
          1)  D4;?<KAO9 Q?9@9AFO ),( M  <;B5D4:4RFES D4;?<KAO@< FBK>4@< C?BE>BEF<;   
          2) 9E?< Mba , , FB FBK>4, <;B5D4:4RM4S ÿ,  D4ECB?4749FES 6OL9 FBK><,  <;B5D4:4RM9= 
Q?9@9AF b , < QF< FBK>< EB98<ASRFES BFD9;>B@ (E@. D<E. 1-2).    

       a                  

                           a   

 

     b               b      

         $<E. 1 

                ÿ 

                          

                   

                Ā 

          $<E. 2         

          6    

   2              3  

                                                                             

            1         
        

        $<E. 3   

           �<47D4@@4 BFABL9A<S K4EF<KAB7B CBDS8>4 "ÿ 45?<FEя A0 Ā A0ц5?B" A4 @AB:9EF69 
89?<F9?9= K<E?4 6 <;B5D4:9A4 A4 D<E. 3. 
           "CD989?9A<9 K. G. @AB:9EF64, >BFBDB9 S6?S9FES D9L9F>B=, 84AB 6 [1].  &4>:9 F4@ 84AB 
BCD989?9A<9 @B8G?SDAB= D9L9F><, 6 >BFBDB= ECD4698?<6B FB:89EF6B (ÿ + Ā)ā = ÿ + Āā. � 

84AAB= CG5?<>4J<< 4ABAE<DG9FES BC<E4A<9 6E9I 8<47D4@@  -Q?9@9AFAOI @B8G?SDAOI D9L9FB> 
8?S � f 7.  

 

�<F9D4FGD4 
 

              1. �<D>7BH �. &9BD<S D9L9FB>.  .: !4G>4, 1984.  
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�G74DP !.%.,  4@4F>G?B6 �.�., 7D. #�-115 
!4GKAO= DG>B6B8<F9?P – �G4AOL96 �.&. 

 

$�%% "&$�!�� #$� �!�!�3 �" #���%!/) +�%�� �  �&"�� ��"�/- 

��"!%� ��3 ����!�3 (��0&$"� ���"$� #$� "�$��"&�� ��"�$���!�3 

 

%F4FPS CBE6SM9A4 <EE?98B64A<R @9FB84 �<B?O-�:BAE4, >B@C?9>EAOI K<E9? < H<?PFDB6 
�45BD4 < <I 6;4<@B89=EF6<S 6 ;484K4I B5D45BF>< <;B5D4:9A<= < B5A4DG:9A<S B5N9>FB6. � 

@4F9D<4?9 D4EE@4FD<64RFES BEAB6AO9 CD<AJ<CO D45BFO @9FB84 �<B?O-�:BAE4, F9BD<S 
>B@C?9>EAOI K<E9? < <I E6B=EF64, H<?PFDO �45BD4 < <I DB?P 6 B5D45BF>9 <;B5D4:9A<=. % 

<ECB?P;B64A<9@ @9FB8<>< 4A4?<;4, 46FBD4@< 5O?B <EE?98B64AB CD<@9A9A<9 >B@C?9>EAOI K<E9? 
6 ;484A<< H<?PFDB6 �45BD4 6 @9FB89 �<B?O-�:BAE4. 

!4 BEAB64A<< CB?GK9AAOI 84AAOI 5O?B 6OS6?9AB, KFB CD<@9A9A<9 >B@C?9>EAOI K<E9? 6 
H<?PFD4I �45BD4 CB;6B?S9F CB?GK4FP 5B?99 FBKAO9 D9;G?PF4FO B5D45BF>< <;B5D4:9A<= < 
B5A4DG:9A<S B5N9>FB6. 1FB B5NSEAS9FES F9@, KFB >B@C?9>EAO9 K<E?4 CB;6B?SRF ;48464FP H4;G < 
4@C?<FG8G E<7A4?4, KFB CB;6B?S9F FBKA99 BCD989?SFP K4EFBFAO9 I4D4>F9D<EF<>< E<7A4?4. 

&4>:9 5O?B 6OS6?9AB, KFB <ECB?P;B64A<9 H<?PFDB6 �45BD4 6 @9FB89 �<B?O-�:BAE4 
CB;6B?S9F 6O5<D4FP BCD989?9AAO9 BD<9AF4J<< < K4EFBFO 6 <;B5D4:9A<<, KFB CB6OL49F 
QHH9>F<6ABEFP B5D45BF>< <;B5D4:9A<= < B5A4DG:9A<S B5N9>FB6. 

�;GK9A<9 @4F9@4F<K9E><I BEAB6 @9FB84 �<B?O-�:BAE4, >B@C?9>EAOI K<E9? < H<?PFDB6 
�45BD4 @B:9F 5OFP CB?9;AO@ 8?S <EE?98B64F9?9= < D4;D45BFK<>B6 6 B5?4EF< >B@CPRF9DAB7B 
;D9A<S, 4 F4>:9 8?S CD4>F<>GRM<I EC9J<4?<EFB6, ;4A<@4RM<IES B5D45BF>B= <;B5D4:9A<= < 
D9L9A<9@ ;484K B5A4DG:9A<S B5N9>FB6. &4><@ B5D4;B@, D4EE@BFD9A<9 @9FB84 �<B?O-�:BAE4 E 
<ECB?P;B64A<9@ >B@C?9>EAOI K<E9? < H<?PFDB6 �45BD4 S6?S9FES 4>FG4?PAO@ < C9DEC9>F<6AO@ 

A4CD46?9A<9@ <EE?98B64A<= 6 B5?4EF< >B@CPRF9DAB7B ;D9A<S. 
 

%C<EB> <ECB?P;G9@B= ?<F9D4FGDO: 
1. «Rapid Object Detection using a Boosted Cascade of Simple Features», Paul Viola, 

Michael Jones; Conference Location: Kauai, HI, USA; Date of Conference: 08-14 December 2001, 

ISBN:0-7695-1272-0, INSPEC: 7176899. 

2. Oh S., Choe Y.: Segmentation of textures defined on flat vs. layered surfaces using neural 

networks: Comparison of 2D vs. 3D representations. Neurocomputing, 70, 2245-2255 (2007). 
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�GDBK><A �.�, 7D. #�-225 
!4GKAO= DG>B6B8<F9?P: �G4AOL96 �.&. 

 

 �&� �&��� �  "����$"��!�� (���+�%��) %�%&�  

 

�484K9= 84AAB= D45BFO S6?S9FES <;GK9A<9 A9>BFBDOI 4EC9>FB6 @B89?<DB64A<S E<EF9@ E 
@9I4A<K9E><@ 86<:9A<S F9? < <I 6;4<@B89=EF6<9@. 

*9?S@< QFB= D45BFO S6?SRFES <;GK9A<9 E?98GRM<I F9@: 
1. �ECB?P;B64A<9 D4;ABEF<  <A>B6E>B7B 8?S B5A4DG:9A<S EFB?>AB69A<S F9? 

D4;?<KAB= HBD@O; 
2. #B<E> CBF9AJ<4?PAB C9D9E9>4RM<IES B5N9>FB6 E CB@BMPR 89D964 >648D4AFB6; 
3. $4;D9L9A<9 45EB?RFAB GCDG7<I EFB?>AB69A<=. 
$4;ABEFP  <A>B6E>B7B QFB BC9D4J<S A48 86G@S @AB:9EF64@<, 6 D9;G?PF4F9 >BFBDB= 

B5D4;G9FES @AB:9EF6B EB89D:4M99 D4;ABEFP 6E9I C4D Q?9@9AFB6 B5B<I @AB:9EF6. � E?GK49 E 
H<7GD4@< D9;G?PF4FB@ F4>B= BC9D4J<< 5G89F D4;ABEFP 6E9I FBK9>(CD98EF46?9AAOI 6 69>FBDAB@ 
6<89) B59<I H<7GD. #B?GK<6L<9ES FBK>< B5D4;GRF AB6GR H<7GDG. �E?< QF4 H<7GD4 6>?RK49F 6 
E95S J9AFD A4K4?4 >BBD8<A4F, FB <EIB8AO9 H<7GDO C9D9E9>4RFES, CBE>B?P>G FB784 EGM9EF6G9F 
C4D4 69>FBDB6 D4;ABEFP >BFBDOI 5G89F 8464FP AG?96B= 69>FBD, KFB E6<89F9?PEF6G9F B A4?<K<< 
B5M9= FBK>< G 86GI H<7GD. 1FB BK9AP G8B5AB, CBE>B?P>G ?R54S ;484K4 A4 B5A4DG:9A<9 
C9D9E9K9A<S H<7GD E6B8<FES > CDB69D>9 CD<A48?9:ABEF< ?<LP B8AB= FBK>< > B8AB= H<7GD9. � 
EF4FP9 [1] CD98EF46?9AB <ECB?P;B64A<9 D4;ABEF<  <A>B6E>B7B 8?S A4IB:89A<S C9D9E9K9A<S 
86GI CB?<7BAB6. 

�E?< K<E?B B5N9>FB6 E<EF9@O D46AO n, FB >B?<K9EF6B C4D B5N9>FB6, >BFBDO9 AG:AB 
CDB69D<FP, D46AB n!. #D< F4>B= 6D9@9AAB= E?B:ABEF< O(n!) @O 5OEFDB GCD9@ES 6 CD989? 
6OK<E?<F9?PAOI @BMABEF9= >B@CPRF9D4. +FB5O D9L<FP QFG CDB5?9@G, A9B5IB8<@ 4?7BD<F@, 
>BFBDO= CB;6B?S9F 6OS6<FP CBF9AJ<4?PAB C9D9E9>4RM<9ES C4DO B5N9>FB6 E @<A<@4?PAO@< 
;4FD4F4@< 6OK<E?<F9?PAOI D9EGDEB6. &4>B= CDBJ9EE A4;O649FES L<DB>B= H4;B=. "8<A <; F4><I 
4?7BD<F@B6 - �9D96B >648D4AFB6 [2]. "A BEAB64A A4 D4;89?9A<< CDBEFD4AEF64 A4 >648D4AFO < 
D9>GDE<6AB@ CB6FBD9A<< QFB= BC9D4J<< 8B 8BEF<:9A<S ;484AAB7B GE?B6<S 6OIB84 <; D9>GDE<<. 
� <FB79 CB?GK49FES 89D96B >648D4AFB6, 789 >BA9KAO9 ?<EFPS EB89D:4F B5N9>FO E A4<5B?PL9= 
69DBSFABEFPR C9D9E9K9A<S, >BFBDO9 ;4F9@ 5G8GF CDB69D9AO A4 C9D9E9K9A<9 6 G;>B= H4;9. 

$4;D9L9A<9 GCDG7B7B EFB?>AB69A<S @9:8G 86G@S F9?4@< CDB<EIB8<F 6 EBBF69FEF6<< E 
;4>BA4@< EBID4A9A<S <@CG?PE4 < QA9D7<<. #D< EFB?>AB69A<< F9?4 @B7GF <;@9A<FP E6B< 
E>BDBEF<. +FB5O D4EEK<F4FP AB6O9 E>BDBEF<, A9B5IB8<@B CD<@9A<FP HBD@G?G 8?S GCDG7B7B 
EFB?>AB69A<S: 

 

v1'=( (m1-m2)*v1 + 2*m2*v2 ) / (m1+m2) 

v2'=( (m2-m1)*v2 + 2*m1*v1 ) / (m1+m2) 

 

�89EP v1 < v2 - A4K4?PAO9 E>BDBEF< F9?; v1' < v2' - E>BDBEF< F9? CBE?9 EFB?>AB69A<S. 
 

 

�<F9D4FGD4: 
1. ITnan // �OK<E?9A<9 2D->B??<;<=: 4?7BD<F@ �<?59DF4 4 �:BAEBA4 4 �<DF< 

[1?9>FDBAAO= D9EGDE] $9:<@ 8BEFGC4: https://itnan.ru/post.php?c=1&p=472404 (�4F4 B5D4M9A<S 
01.05.2023) 

2. �<><C98<S // �9D96B >648D4AFB6 [1?9>FDBAAO= D9EGDE]  
$9:<@ 8BEFGC4: https://ru.wikipedia.org/wiki/�9D96B_>648D4AFB6 (�4F4 B5D4M9A<S 

01.05.2023)  

 

 

 

 

 

https://itnan.ru/post.php?c=1&p=472404
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE_%D0%BA%D0%B2%D0%B0%D0%B4%D1%80%D0%B0%D0%BD%D1%82%D0%BE%D0%B2
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!4CB?PE><I  .%., 7D. #�-225 
!4GKAO= DG>B6B8<F9?P: CDBH9EEBD >4H98DO � <(, 8.C.A. #9D@<AB6 �.�. 

 

"� ���"$�& � !�)"���!�3 �"$!��  !"�"+��!"�  
� �"!�+!/) #"�3) 

 

�4> <;69EFAB, <@99FES BK9AP <AF9D9EA4S < 84:9 8D4@4F<KA4S <EFBD<S CBCOFB>, 
CD98CD<ASFOI A4 CDBFS:9A<< EFB?9F<=, D9L9A<S CDB1?5@ы A4IB:89A<S >BDA9= GD46A9A<=, 
S6?SRM<IES @AB7BK?9A4@< A48 CB?9@ 89=EF6<F9?PAOI K<E9? [1].  �C9D6O9 A9D4;D9L<@BEFP 
QFB= CDB5?9@O 8?S GD46A9A<= 6OL9 K9F69DFB= EF9C9A< 6 D48<>4?4I 8B>4;4? ABD69:E><= 
@4F9@4F<> !.�.�59?P. "8A4>B B>BAK4F9?PAB9 D9L9A<9 QFB= CDB5?9@O 84? HD4AJG;E><= 
@4F9@4F<> 164D<EF �4?G4, A4=8S >D<F9D<= D4;D9L<@BEF< F4><I GD46A9A<= 6 D48<>4?4I.  �?S 99 
D9L9A<S BA 669? BEB59AAB 64:AO9 CBASF<S EB6D9@9AAB= 45EFD4>FAB= 4?795DO F4><9, >4> 
7DGCC4, CB?9 < 8D.  � D9;G?PF4F9 6 CDBJ9EE9 D9L9A<S QFB= CDB5?9@O BA ;4?B:<? BEAB6O 
EB6D9@9AAB= 4?795DO,  <;69EFAB= F4>:9 CB8 A4;64A<S@< 45EFD4>FA4S < B5M4S 4?795D4.  1F< 
BEAB6O  CB;8A99  5O?< A4;64AO F9BD<9= �4?G4 [2]. 

"8A<@ <; A4<5B?99 CDBEFOI < A47?S8AOI CD< <;GK9A<< 6 L>B?9 < 6G;9   F9BD<< �4?G4 
S6?S9FES CSF<Q?9@9AFAB9 CB?9 E Q?9@9AF4@<  {0 , 1 , 2 , 3 , 4} , 789 ;A4>  ˆ  CB;6B?S9F BF?<K4FP QF< 
Q?9@9AFO BF B5OKAOI A4FGD4?PAOI K<E9?. 1FB CB?9 9EF9EF69AAB A4;64FP «AB6B= 4D<H@9F<>B=». 
#D<K<AB= QFB@G S6?S9FES FB, KFB ;4>BAO BC9D4J<= E Q?9@9AF4@< QFB7B CB?S FBKAB F4><9 :9, >4> 
< 6 L>B?PAB= 4D<H@9F<>9. �B?99 FB7B, 6 QFB@ CB?9 ECD4698?<6O F9 :9 E4@O9 HBD@G?O 
EB>D4M9AAB7B G@AB:9A<S < E6B=EF64 EF9C9A9=, <;GK49@O9 6 L>B?9 A4 GDB>4I 4?795DO. 1FB 
?97>B 8B>4;4FP, EBEF46<6 F45?<JO �Q?< BC9D4J<= E?B:9A<S, 6OK<F4A<S, G@AB:9A<S < 89?9A<S 6 
QFB= «AB6B= 4D<H@9F<>9». #D< QFB@ 8B>4;O649FES E6B=EF6B, >BFBDO@ A9 B5?484RF A4FGD4?PAO9 
K<E?4: 4 1a =  8?S ?R5B7B Q?9@9AF4 CB?S 0a   (789 0̂ < 1̂ 3 EBBF69FEF69AAB AB?P < 98<A<J4 
CB?S). 

�B?99 FB7B, QF< :9 ;4>BAO, HBD@G?O < E6B=EF64 ECD4698?<6O < 6 ?R5B@ >BA9KAB@  � -

Q?9@9AFAB@ CB?9, EGM9EF6GRM9@ CD< ?R5B@ CDBEFB@ A4FGD4?PAB@ K<E?9 �. #D< EBEF46AB@ � 

CB?GK<@ >B?PJB, 6 >BFBDB@ <@9RFES 89?<F9?< AG?S.  
!9FDG8AB CB>4;4FP EGM9EF6B64A<9 4?7BD<F@4 A4IB:89A<S >BDA9= @AB7BK?9A4 ?R5B= 

EF9C9A< 6 � 3Q?9@9AFAB@ CB?9 8?S >4:8B7B CDBEFB7B K<E?4 � < KFB 6 QFB@ CB?9 ECD4698?<6B 
FB:89EF6B  ÿ�−1 = 0̂. �B>4;4AB, KFB 8?S >4:8B7B CDBEFB7B �  6 QFB@ CB?9 <@99FES B8A4 < F4 :9 
HBD@G?4 A4IB:89A<S >BDA9= >648D4FAB7B GD46A9A<S. 

 

�<F9D4FGD4 
1. �4?P@4 �. 164D<EF �4?G4, D96B?RJ<BA9D < @4F9@4F<>: #9D E HD4AJ. 2-9 <;8.  .: 

!4G>4,1984. 112 E 
2. #BEFA<>B6  . . &9BD<S �4?G4.  .: (<;@4F7<;, 1963. 84 E 
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#BCB64 �.�., 7D. #�-225 
!4GKAO= DG>B6B8<F9?P: CDBH9EEBD >4H98DO � <(, 8.C.A. #9D@<AB6 �.�. 

 

" �!�+�!�� "&�$/&�� 1��$�%&� ���'� - "%!"�"#"�"�!��� 

%"�$� �!!"� �����$/ 

 

�;GK9A<9 <EFBD<< EB6D9@9AAB= 4?795DO [1], <;69EFAB= F4>:9 CB8 A4;64A<S@< 45EFD4>FA4S 
< B5M4S 4?795D4, BK9AP 64:AB 6 A4K46LGRES J<HDB6GR QDG 6 CB87BFB6>9 EB6D9@9AAB7B 
<A:9A9D4, G@9?B <ECB?P;GRM97B GA<>4?PAO9 6B;@B:ABEF< >B@CPRF9D4 6 E6B9= 
CDBH9EE<BA4?PAB= 89SF9?PABEF<.  

 "EB59AAB 64:AO >?4EE<K9E><9 CBASF<S 45EFD4>FAB= 4?795DO, J9?O= DS8 >BFBDOI 6C9D6O9 
669? 69?<><= HD4AJG;E><= @4F9@4F<> 164D<EF �4?G4 [2]. %D98< A<I 3 CBASF<S 7DGCCO < CB?S < 
<I 64:AO9 E6B=EF64, CD<@9A9AAO9 <@ 6 D9L9A<< ;A4@9A<FB= CDB5?9@O A4IB:89A<S >BDA9= 
CDB<;6B?PAB7B @AB7BK?9A4 6OL9 K9F69DFB= EF9C9A< E 89=EF6<F9?PAO@< >BQHH<J<9AF4@<. �E9 
A4GKAO9 D45BFO �4?G4 ;4A<@4RF 6E97B 60 EFD4A<J, AB EB89D:4A<9 <I A9 8464?B CB>BS 
@4F9@4F<>4@ 6E97B @<D4 6 F9K9A<9 J9?B7B EFB?9F<S.  &9@ 5B?99, KFB �4?G4 CDB:<? 6E97B 20 ?9F 
EB 8AS E6B97B DB:89A<S 6 1811 7. < CB CD46G EF4? BEAB64F9?9@ EB6D9@9AAB= 4?795DO.     

+FB5O D4;B5D4FPES 6 ?B7<K9E>B= CD<DB89 >?4EE<K9E><I BEAB6AOI CBASF<= EB6D9@9AAB= 
4?795DO F4><I, >4> CBASF<9 7DGCCO, >B?PJ4, CB?S < 8D., 64:AB B5D4F<FPES > D45BF4@ �4?G4.  O 
A9 @B:9@ CDB=F< @<@B EG895 GK9AOI, CD<K4EFAOI > D4;D45BF>9 QF<I CBASF<= < D4;6<F<R <89= 

EB6D9@9AAB= 4?795DO.  

� 8B>?489 A4 A4GKAB CD4>F<K9E>B= >BAH9D9AJ<< 5O?< >D4F>B <;?B:9AO FD47<KAO9 
QC<;B8O >BDBF>B= :<;A< �4?G4, A9 846L<9 9@G 6B;@B:ABEFP CB?GK<FP 8BEFB=AB9 B5D4;B64A<9 
CB @4F9@4F<>9, < E89?4A B5;BD 97B A4GKAOI D45BF, BC9D98<6L<I E6B9 6D9@S A4 EFB?9F<9.  

�O?B >D4F>B BI4D4>F9D<;B64AB ;A4K9A<9 A4GKAOI D45BF �4?G4 >4> BEAB64F9?S 
EB6D9@9AAB= 4?795DO. �?47B84DS 66989AAO@ <@ >?RK96O@ CBASF<S@ 7DGCCO, CB?S < 8D. 
6A<@4A<9 @AB7<I GK9AOI-@4F9@4F<>B6 5O?B CD<>B64AB > QFB= 64:A9=L9= B5?4EF< @4F9@4F<><. 
� D9;G?PF4F9 <A<J<<DB64AAOI CBE?98B64F9?S@< �4?G4 <EE?98B64A<= DB?P EB6D9@9AAB= 4?795DO 
EF4?4 «6 EB6D9@9AAB= @4F9@4F<>9 <E>?RK<F9?PAB 69?<>4, < EGM9EF6G9F B5N9>F<6A4S F9A89AJ<S 
> 84?PA9=L9= "4?795D4<;4J<<" @4F9@4F<><» [3, cF5. 117]. !4 DG59:9 FOESK9?9F<= 99 DB?P 
CDBE?9:<649FES < 6 4?795D4<;4J<< IT-EH9DO, CBE>B?P>G 99 @9FB8O < D4;D454FO649@O9 A4 <I 
BEAB69 ED98EF64 <ECB?P;GRFES 6ER8G, 789 6B;A<>49F CBFD95ABEFP 6 BD74A<;4J<< 5B?PL<I 
B5N9@B6 84AAOI < D94?<;4J<< 6OK<E?<F9?PAOI CDBJ9EEB6 6 E4@OI D4;?<KAOI B5?4EFSI A4G>< < 
CDB<;6B8EF64.  

 

�<F9D4FGD4: 
1. "5M4S 4?795D4. &. 1. #B8 D98. �.�.%>BDAS>B64.  .: !4G>4. �?. D98. H<;.-@4F. ?<F, 1990. 

592 E. (%CD46. @4F. 5->4) 
2. �4?P@4 �. 164D<EF �4?G4, D96B?RJ<BA9D < @4F9@4F<>: #9D. E HD4AJ. 2-9 <;8.  .: !4G>4, 

1984, 112 E. 
3.  4F9@4F<K9E>4S QAJ<>?BC98<S: � 5-< F. &. 1.  .: %B6. QAJ<>?., 1979. 1152 EF5.  
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$9>B@9A84J<< 2 QF4C4 XXIV A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< EFG89AFB6 'D&�%� 
%<5�'&� «�>FG4?PAO9 6BCDBEO J<HDB6B= Q>BAB@<>< 6 <AHB>B@@GA<>4J<BAAB@ 6G;9» 

 

% 24 4CD9?S CB 29 4CD9?S 2023 7. 6 'D&�%� %<5�'&� CDBLё? II QF4C XXIV EFG89AK9E>B= 
A4GKAB-CD4>F<K9E>B= >BAH9D9AJ<< «�>FG4?PAO9 6BCDBEO J<HDB6B= Q>BAB@<>< 6 
<AHB>B@@GA<>4J<BAAB@ 6G;9» 6 D4;D9;9 BEAB6AOI A4GKAOI A4CD46?9A<= <AEF<FGF4: 

- %<EF9@O, E9F< < GEFDB=EF64 F9?9>B@@GA<>4J<=; 
- 1>BAB@<>4 < GCD46?9A<9 A4DB8AO@ IB;S=EF6B@ (CB BFD4E?S@ < EH9D4@ 89SF9?PABEF<); 
- (<;<K9E>4S I<@<S. 
 

$45BF4 II QF4C4 XXIV >BAH9D9AJ<< CDBIB8<?4 CB CSF< E9>J<S@: 
- «�AHB>B@@GA<>4J<BAAOI F9IAB?B7<= < @B5<?PAB= E6S;<»; 
- «�A7?<=E><= S;O> 6 J<HDB6B@ @<D9»; 
- «(<?BEBHE><9 CDB5?9@O 6 EB6D9@9AAB@ @<D9»; 
- «(<;<><»; 
- « 4F9@4F<><». 
� D4@>4I !#� F4>:9 5O?< CDB6989AO B?<@C<48O CB «"EAB64@ E<EF9@ C9D984K< 

<AHBD@4J<< < E9F9= E6S;<», «"EAB64@ E9F96OI F9IAB?B7<=», «�EFBD<< $BEE<<», «�A7?<=E>B@G 
S;O>G» 6 7DGCC4I 6OEL97B < ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S. 

� D45BF9 E9>J<= < B5EG:89A<< 8B>?48B6 CD<AS?< GK4EF<9 EFG89AFO 7DGCC 54>4?46D<4F4 < 
@47<EFD4FGDO, 4 F4>:9 CD9CB8464F9?PE><= EBEF46 >4H98D. �O?B B5EG:89AB 74 8B>?484, <; 
>BFBDOI 8 8B>?48B6 5O?< BF EFG89AFB6 @47<EFD4FGDO. 

�E97B 6B 6FBDB@ QF4C9 >BAH9D9AJ<< CD<S?< GK4EF<9 277 EFG89AFB6 (<; A<I 154 K9?B69>4 
GK4EF6B64?< 6 B?<@C<484I < 123 K9?B69>4 3 6 ;4E984A<SI E9>J<=). 

 

В �АЧ�%&В� #"��&�В!/Х  " �!&"В %���'�& "& �&�&0: 
- CD<;A4FP GDB69AP CB87BFB6>< D9H9D4FB6, 8B>?48B6 < 89@BAEFD4J<BAAB7B @4F9D<4?4 
G8B6?9F6BD<F9?PAO@; 
- BF@9F<FP 4>F<6ABEFP GK4EFA<>B6 CD< B5EG:89A<< 6OEFGC?9A<=, G@9A<9 4D7G@9AF<DB64FP E6BR 
FBK>G ;D9A<S, 89?4FP 6O6B8O; 
- 9EFP F9@O, >BFBDO9 ABESF A4GKAGR AB6<;AG < A4CD46?9AO A4 D9L9A<9 CDB5?9@ $BEE<=E>B7B 
@4ELF454; 
- A4?<K<9 8B>?48B6, >BFBDO9 <@9RF F9IA<K9E>GR D94?<;4J<R E CB8F69D:89A<9@ 
D45BFBECBEB5ABEF< D4;D45BF4AAOI @B89?9= <?< E C9DEC9>F<6B= <I D94?<;4J<<; 
- 8B>?48O EFG89AFB6 <@9RF CD4>F<K9E>GR J9AABEFP, F4> >4> CD98EF46?9AAO9 <EE?98B64A<S 
5G8GF 6A98DSFPES 6 GK95AB= CDBJ9EE <AEF<FGF4. 

 

�"!�'$%!А/ �" �%%�/ $��" �!�'�&: 
- CDB8B?:<FP HBD@<DB64A<9 A46O>B6 CG5?<KAOI 6OEFGC?9A<=, 6989A<S 8<E>GEE<<, G@9A<= 
E4@BCD9;9AF4J<<; 
- D4;D454FO64FP E?4=8O 6 EBBF69FEF6<< E FD95B64A<S@< 'D&�%� %<5�'&�; 
- CDB8B?:<FP <;GK9A<9 �EFBD<< $BEE<< >4> C9D6BBEAB6O HBD@<DB64A<S C4FD<BF<;@4 < 
7D4:84AE>B= EB;A4F9?PABEF<; 
- G89?<FP BEB5B9 6A<@4A<9 <;GK9A<R �EFBD<< �9?<>B= "F9K9EF69AAB= �B=AO EB69FE>B7B 
A4DB84 >4> 64:A9=L97B QF4C4 "F9K9EF69AAB= <EFBD<<; 
- CDB8B?:<FP <;GK9A<9 �ABEFD4AAB7B S;O>4 8?S D4;6<F<S <ABS;OKAB= >B@@GA<>4F<6AB= 
>B@C9F9AJ<<; 
- CDB8B?:<FP HBD@<DB64A<9 ?<A76BEFD4AB698K9E>B= >B@C9F9AJ<< 8?S 6OCB?A9A<S EFG89AF4@< 
;484A<= CB EFD4AB6989A<R;   
- D4EL<DSFP >DG7B;BD, <;GK<FP 4A7?<=E><9 CBE?B6<JO < 5B?PL9 K<F4FP 8?S 6OCB?A9A<S ;484A<= 
EBJ<B>G?PFGDAB7B >B@CBA9AF4; 
- CD< CB87BFB6>9 > B?<@C<484@ CB <ABEFD4AAB@G S;O>G B5D4F<FP 6A<@4A<9 A4 7D4@@4F<K9E><9 
D4;89?O: E?B6BB5D4;B64A<9, >BA69DE<S 6 4A7?<=E>B@ S;O>9, EFD484F9?PAO= ;4?B7 4A7?<=E>B7B 
7?47B?4, 6D9@9A4 7DGCCO Perfect Continuous, A9?<KAO9 HBD@O 7?47B?4;  
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- CD< 6OCB?A9A<< ?45BD4FBDAOI D45BF EFG89AF4@ 8464FP ;484A<S 8?S E4@BEFBSF9?PAB7B 
6OCB?A9A<S, E6S;4AAO9 E CD4>F<K9E><@< ;484K4@<, >BFBDO9 D9L4RFES CD< 48@<A<EFD<DB64A<< 
E9F9= C9D984K< 84AAOI; 
- A4 ;4ASF<SI B5NSEASFP CD4>F<K9E>B9 CD<@9A9A<9 D4;?<KAOI <AEFDG@9AFB6 8?S D9L9A<S 
D4;?<KAOI ;484K, >BFBDO9 @B7GF 6EFD9F<FPES 6 FDG8B6B= 89SF9?PABEF< 6OCGE>A<>B6, CD< 
48@<A<EFD<DB64A<< E9F9= C9D984K< 84AAOI; 
- G69?<K<FP >B?<K9EF6B 8B>?48B6, A4CD46?9AAOI A4 D9L9A<9 CDB5?9@ EFD4AO 6 B5?4EF< 
<AHB>B@@GA<>4J<=;  
- CDB8B?:<FP <EE?98B64F9?PE><9 D45BFO CB D4;6<F<R ?45BD4FBD<= 'D&�%� < CB6OL9A<S 
>4K9EF64 CB87BFB6>< 6OCGE>A<>B6 <AEF<FGF4; 
- CD<6?9>4FP > GK4EF<R 6 >BAH9D9AJ<< EFG89AFB6 6FBDB7B < FD9FP97B >GDE4 6 D4@>4I CDB9>FAB= 
89SF9?PABEF<; 
- CD<6?9>4FP > >BAH9D9AJ<< EFG89AFB6 - E?GL4F9?9=, GK4EF6GRM<I 6 H4>G?PF4F<6AOI ;4ASF<SI 
CB <E>GEEF69AAB@G <AF9??9>FG; 
- ##% >4H98DO 6 CDBJ9EE9 !�$% CDB8B?:<FP HBD@<DB64A<9 >B@C9F9AJ<= 6 EBBF69FEF6<< E 
FD95B64A<S@< (�"% �" 8?S B59EC9K9A<S >4K9EF64 B5D4;B64F9?PAB7B CDBJ9EE4 6 IB89 
CB87BFB6>< 6OCGE>A<>B6. 

 

$9L9A<9 >BAH9D9AJ<< CD<ASFB 98<AB7?4EAB. 
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#D<?B:9A<9 1 
 

#D<;9DO E9>J<= < B?<@C<48 II QF4C4 XXIV !#� EFG89AFB6 'D&�%� %<5�'&� 

 

!�'+!"� !�#$����!�� «%�%&� /, %�&� � 

'%&$"�%&�� &����"  '!���*��» 
 

%екF8я И=Dоко<<у=8к4F8о==OE теE=оло789 8 <о58лP=о9 E6я78 (18 ч9?.) 
 

1 @9EFB 3 �96<>B6 �DFё@ �A8D996<K (7DGCC4 &�-915) ;4 8B>?48 A4 F9@G «"D74A<;4J<S 
@G?PF<E9D6<EAB= E9F< E6S;< 6 GK95AB= ?45BD4FBD<< 'D&�%� %<5�'&�» (A4GKAO= 
DG>B6B8<F9?P 2DK9A>B �.�.); 

2 @9EFB 3 �9;5BDB8B6  4F69= �4I4DB6<K (7DGCC4  %-115) ;4 8B>?48 A4 F9@G 
«�EE?98B64A<9 I4D4>F9D<EF<> GE<?<F9?S A<;><I K4EFBF» (A4GKAO= DG>B6B8<F9?P �D4EAOI 
%.2.); 

3 @9EFB 3 �4E<?P96  4>E<@ �?9>E4A8DB6<K (7DGCC4 �&-025) ;4 8B>?48 A4 F9@G 
«�EE?98B64A<9 < D4;D45BF>4 @9FB8B6 BCD989?9A<S @9EFBCB?B:9A<S GEFDB=EF6 6 59ECDB6B8AOI 
E9FSI E6S;<» (A4GKAO= DG>B6B8<F9?P 2DK9A>B �.�.) 

 

Ол8<п84д4 по д8EF8пл8=е «ОE=о6O E8Eте< пеDед4ч8 8=DоD<4F88 8 Eете9 
E6я78» (29 Gч0EF=и>>6) 

(A4GKAO= DG>B6B8<F9?P �GE4=><A �.�.) 
 

1 @9EFB 3 +9DAOI �>4F9D<A4 �?9>E4A8DB6A4,  %-115 
2 @9EFB 3  <I4?ё64 �4DPS �4E<?P96A4, "�-015 
3 @9EFB 3 )4D<EB6 �D<7BD<= (4D<8B6<K,  %-115 
 

Ол8<п84д4 по д8EF8пл8=е «ОE=о6O Eете6OE теE=оло789» (39 Gч0EF=и>>6) 
(A4GKAO= DG>B6B8<F9?P &4D4EB6 �.%.) 

 

1 @9EFB - '@9F5496 �4A<Q?P �DFGDB6<K, �&-015 
2 @9EFB -  4?PJ96 �?9>E9= �7BD96<K, �&-025 
3 @9EFB - �9CD96  <I4<? �?9>E4A8DB6<K, �&-025 
 

!�'+!"� !�#$����!�� «1�"!" ��� � '#$����!�� 

!�$"�!/  )"�3�%&�"  (#" "&$�%�3  � %(�$�  ��3&��0!"%&�)» 
 

%екF8я «Ф8лоEоDEк8е пDо5ле<O 6 Eо6Dе<е==о< <8Dе» (30 Gч0EF=и>>6) 
(A4GKAO= DG>B6B8<F9?P �684>B64 �.!.) 

 

1 @9EFB 3  BDBE �?<;469F4 �679AP96A4 (7DGCC4 �&�-225) ;4 8B>?48 A4 F9@G 
«%B6D9@9AAO9 >BAJ9CJ<< @<DBGEFDB=EF64. &9BD<S @G?PF<6E9?9AAB=» (A4GKAO= DG>B6B8<F9?P 
�684>B64 �.!.); 

2 @9EFB 3 �G?<>B64 !4F4?PS �679AP96A4 (7DGCC4 �&�-225) ;4 8B>?48 A4 F9@G 
«(<?BEBHE><9 GK9A<S �D96A97B �<F4S» (A4GKAO= DG>B6B8<F9?P �684>B64 �.!.); 

3 @9EFB 3 #4AF9?9=KG> �?9>E9= �7BD96<K (7DGCC4 �&� -215) ;4 8B>?48 A4 F9@G 
«�E>GEEF69AAO= <AF9??9>F >4> AB64S HBD@4 EB;A4A<S 6 K9?B69K9E>B= J<6<?<;4J<<» (A4GKAO= 
DG>B6B8<F9?P �684>B64 �.!.). 

 

%екF8я «А=7л89Eк89 я7Oк 6 F8DDо6о< <8Dе» (26 Gч0EF=и>>6 
(A4GKAO= DG>B6B8<F9?P !B6B>L9AB64 $.�.) 
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1 @9EFB – �4AJ96 �<D<?? �A8D996<K (7DGCC4 �&�-245) ;4 8B>?48 A4 F9@G ««�EE?98B64A<9 

CDB5?9@ >64AFB6B= >D<CFB7D4H<<» (A4GKAO= DG>B6B8<F9?P 3 !B6B>L9AB64 $.�.)  
2 @9EFB – �BFG7<A  <I4<?  <I4=?B6<K (7DGCC4 �&�-245) ;4 8B>?48 A4 F9@G 

«�EE?98B64A<9 59ECDB6B8AOI E9F9= C9D984K< 84AAOI WiFi» (A4GKAO= DG>B6B8<F9?P 3 
!B6B>L9AB64 $.�.) 

3 @9EFB 3  BDBE �?<;469F4 �679AP96A4 (7DGCC4 �&�-245) ;4 8B>?48 A4 F9@G 
«�EE?98B64A<9 HGA>J<< A9=DBAAOI E9F9= 6 C9D96B84I» (A4GKAO= DG>B6B8<F9?P 3 !B6B>L9AB64 
$.�.) 

 

Ол8<п84д4 по д8EF8пл8=е «И=оEтD4==O9 я7Oк» (17 Gч0EF=и>>6)  
(A4GKAO= DG>B6B8<F9?P �9?B6 �. .) 

 

1 @9EFB – �BD54Kё6 �679A<= �?9>E4A8DB6<K, �&�-245 
2 @9EFB – 2AGEB6 �;4F �?L4FB6<K, �&�-225 
3 @9EFB – "E<CB64 �>4F9D<A4 �?48<@<DB6A4, �&�-225 

 

Ол8<п84д4 по д8EF8пл8=е «И=оEтD4==O9 я7Oк» (44 Gч0EF=и>0)  
(A4GKAO= DG>B6B8<F9?P  <AA974?<964 &.�.) 

 

1 @9EFB – �64AB6 �<D<?? �9A<EB6<K, 223 
2 @9EFB – "897B6 %9D79= �?9>E996<K, 223  
2 @9EFB - �9D8R7<A "?97 �<>FBDB6<K, 223 
3 @9EFB – 37B6<F<A �DFGD �679AP96<K, 223 
3 @9EFB - ,<F<>B64 �A4EF4E<S �48<@B6A4, 283 

 

Ол8<п84д4 по д8EF8пл8=е «ИEтоD8я $оEE88» (25 Gч0EF=и>>6)  
(A4GKAO= DG>B6B8<F9?P %GI<I !.�.) 

 

1 @9EFB 3 %B?BAJB6 �?9>E9= �<F4?P96<K, #�-215  
2 @9EFB 3  9D>G?P96 �4A<<? �?48<@<DB6<K, #�-225 
3 @9EFB 3  GIF4E4DB6 �4A<? &4<CB6<K, #�-225  

 

!�'+!"� !�#$����!�� «(���+�%��3 )� �3» 
 

%екF8я по д8EF8пл8=е «Ф878к4» (19 Gч0EF=и>>6)  
(A4GKAO= DG>B6B8<F9?P �?P<AOI !.�.) 

 
1 @9EFB – &4D4EB6 %F9C4A �9A<EB6<K (7DGCC4 �&�-225) ;4 8B>?48 A4 F9@G «1HH9>F 

�:4A<59>B64» (A4GKAO= DG>B6B8<F9?P �?P<AOI !.�.) 
2 @9EFB – #4A<K><A �64A �?9>E996<K (7DGCC4 �&�-225) ;4 8B>?48 A4 F9@G «�64;4DO» 

(A4GKAO= DG>B6B8<F9?P �?P<AOI !.�.) 
3 @9EFB – #4?><A #469? �?9>E4A8DB6<K (7DGCC4 �&�-235) ;4 8B>?48 A4 F9@G «"CF<K9E><9 

<??R;<<» (A4GKAO= DG>B6B8<F9?P �?P<AOI !.�.) 
3 @9EFB –  <FP>B6E>4S �A4EF4E<S �?9>E4A8DB6A4 (7DGCC4 �&�-215) ;4 8B>?48 A4 F9@G 

«%B;84A<9 Q?9>FDB@47A<F4 < <EE?98B64A<9 CD<DB8O 97B Q?9>FDB@47A<FAB7B CB?S» (A4GKAO= 
DG>B6B8<F9?P �?P<AOI !.�.) 
 

%екF8я по д8EF8пл8=е «М4те<4т8к4» (30 Gч0EF=и>>6)  
(A4GKAO= DG>B6B8<F9?P �G4AOL96 �.&.) 
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1 @9EFB – �;<@B6 &<@GD �>DB@:BAB6<K (7DGCC4 �&�-235) ;4 8B>?48 A4 F9@G «!9K9F><= 
CB<E> 6 F9>EF9: FuzzyWuzzy» (A4GKAO= DG>B6B8<F9?P ,4@4A496 2.(.) 

1 @9EFB - !4CB?PE><I  4>E<@ %9D7996<K, (7DGCC4 #�-225) ;4 8B>?48 A4 F9@G «"5 
4?7BD<F@9 A4IB:89A<S >BDA9= @AB7BK?9AB6 6 >BA9KAOI CB?SI» (A4GKAO= DG>B6B8<F9?P 
#9D@<AB6 �.�.) 

2 @9EFB – �4:9AB6 �?9>E4A8D %9D7996<K (7DGCC4 #�-225) ;4 8B>?48 A4 F9@G «"5 
BC<E4A<< Q?9@9AFAOI @B8G?SDAOI D9L9FB> 8?S  � f  7» (A4GKAO= DG>B6B8<F9?P #9D@<AB6 
�.�.) 

2 @9EFB - +<D>B6 �64A �?9>E996<K (7DGCC4 #�-225) ;4 8B>?48 A4 F9@G «"5 BC<E4A<< 
Q?9@9AFAOI @B8G?SDAOI D9L9FB> 8?S  � f  7» (A4GKAO= DG>B6B8<F9?P #9D@<AB6 �.�.) 

3 @9EFB – #BCB64 �9DBA<>4 �9A<EB6A4 (7DGCC4 #�-225) ;4 8B>?48 A4 F9@G «" ;A4K9A<< 
BF>DOF<= 164D<EF4 �4?G4 3 BEAB6BCB?B:A<>4 EB6D9@9AAB= 4?795DO» (A4GKAO= DG>B6B8<F9?P 
#9D@<AB6 �.�.) 

3 @9EFB - �G74DP !<>B?4= %9D7996<K (7DGCC4 #�-115) ;4 8B>?48 A4 F9@G «$4EE@BFD9A<9 
CD<@9A9A<S >B@C?9>EAOI K<E9? 6 @9FB89 �<B?O-�:BAE4 8?S ;484A<S H<?PFDB6 �45BD4 CD< 
B5D45BF>9 <;B5D4:9A<S» (A4GKAO= DG>B6B8<F9?P �G4AOL96 �.&.) 

3 @9EFB -  4@4F>G?B6 �@<FD<= �?9>E996<K (7DGCC4 #�-115) ;4 8B>?48 A4 F9@G 
«$4EE@BFD9A<9 CD<@9A9A<S >B@C?9>EAOI K<E9? 6 @9FB89 �<B?O-�:BAE4 8?S ;484A<S H<?PFDB6 
�45BD4 CD< B5D45BF>9 <;B5D4:9A<S» (A4GKAO= DG>B6B8<F9?P �G4AOL96 �.&.) 
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 4F9D<4?O XXIV A4GKAB-
CD4>F<K9E>B= >BAH9D9AJ<< EFG89AFB6 

'D&�%� %<5�'&� 
 

 

#B8C<E4AB 6 C9K4FP 23.05.2022 7.   
HBD@4F 5G@47< 62I84/16, BFC9K4F4AB A4 D<;B7D4H9,  

LD<HF № 12 

C9K. ?. 6,9, F<D4: 20, 
&<CB7D4H<S 'D&�%� %<5�'&� 

620109, 7. �>4F9D<A5GD7, G?. $9C<A4, 8. 15 
 


