




1 *9?< < ;484K< <;GK9A<S 8<EJ<C?<AO (@B8G?S) 
 

1.1 *9?P BE6B9A<S 8<EJ<C?<AO 

*9?PR CDBIB:89A<S CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< S6?S9FES 
8BEF<:9A<9 E?98GRM<I D9;G?PF4FB6 B5D4;B64A<S: 3 CB?GK9A<9 CDBH9EE<BA4?PAOI G@9A<= 
< BCOF4 CDBH9EE<BA4?PAB= 89SF9?PABEF< 6 EH9D9 <AHB>B@@GA<>4J<BAAOI F9IAB?B7<= < 
E<EF9@ E6S;<, BCF<K9E><I E<EF9@ < E9F9= E6S;<; 3 6OCB?A9A<9 6OCGE>AB= 
>64?<H<>4J<BAAB= D45BFO; 3 >B@C?9>EAB9 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<= 
B5GK4RM<IES, D97?4@9AF<DG9@OI (�"% �":  

- %CBEB59A CD<@9ASFP EB6D9@9AAO9 F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O 
<EE?98B64A<S E J9?PR EB;84A<S AB6OI C9DEC9>F<6AOI ED98EF6 <AHB>B@@GA<>4J<=, 
<ECB?P;B64A<R < 6A98D9A<R D9;G?PF4FB6 <EE?98B64A<= (#�-1); 

- %CBEB59A > E5BDG <EIB8AOI 84AAOI < C?4A<DB64A<R @B89DA<;4J<< E9F96OI 
GEFDB=EF6 < CDB7D4@@AB7B B59EC9K9A<S <AHB>B@@GA<>4J<BAAOI E<EF9@ (#�-2); 

- %CBEB59A CDB6B8<FP D97<EFD4J<R, B5D45BF>G, >BAFDB?P 6OCB?A9A<S ;4S6B> A4 
F9IA<K9E>GR CB889D:>G E CD<@9A9A<9@ <AHBD@4J<BAAOI E<EF9@ < 54; 84AAOI (#�-5); 

- %CBEB59A BEGM9EF6?SFP E5BD, B5D45BF>G < 4A4?<; EF4F<EF<K9E>B= <AHBD@4J<< CB 
D45BF9 F9?9>B@@GA<>4J<BAAB7B B5BDG8B64A<S (#�-6). 

 

1.2 �484K< CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<><: 
3 CD4>F<K9E>B9 ;4>D9C?9A<9 < G7?G5?9A<9 F9BD9F<K9E><I ;A4A<= B5GK4RM<IES,  

CB?GK9AAOI CD< <;GK9A<< 64D<4F<6AOI 8<EJ<C?<A �?B>4 1;  
3 >B@C?9>EAB9 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<= B5GK4RM<IES, 

CD<B5D9F9A<9 <@< CD4>F<K9E><I A46O>B6, A9B5IB8<@OI 8?S CBE?98GRM9=  
CDB<;6B8EF69AAB= 89SF9?PABEF< 6 GE?B6<SI EB6D9@9AAB7B DOA>4 

<AHB>B@@GA<>4J<=;  
3 HBD@<DB64A<9 G B5GK4RM<IES 7BFB6ABEF< <;GK4FP A4GKAB-F9IA<K9E>GR 

<AHBD@4J<R, BF9K9EF69AAO= < ;4DG59:AO= BCOF CB F9@4F<>9 <EE?98B64A<S;  
3 HBD@<DB64A<9 G B5GK4RM<IES A46O>B6 6989A<S E4@BEFBSF9?PAB= A4GKAB= D45BFO, 

<EE?98B64A<S < Q>EC9D<@9AF<DB64A<S;  
3 4A4?<;, E<EF9@4F<;4J<S < B5B5M9A<9 A4GKAB-F9IA<K9E>B= <AHBD@4J<< CB 

F9@4F<>9 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO;  
3 HBD@<DB64A<9 G B5GK4RM<IES ECBEB5ABEF< CD<@9ASFP EB6D9@9AAO9 

F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O <EE?98B64A<S E J9?PR EB;84A<S AB6OI  

C9DEC9>F<6AOI ED98EF6 Q?9>FDBE6S;< < <AHBD@4F<><:  
3 F9BD9F<K9E>B9 <?< Q>EC9D<@9AF4?PAB9 <EE?98B64A<9 6 D4@>4I 6OCGE>AB= 

>64?<H<>4J<BAAB= D45BFO;  
3 4A4?<; 8BEFB69DABEF< CB?GK9AAOI D9;G?PF4FB6;  
3 ED46A9A<9 D9;G?PF4FB6 <EE?98B64A<S B5N9>F4 D4;D45BF>< E BF9K9EF69AAO@< <  

;4DG59:AO@< 4A4?B74@<;  
3 CD<B5D9F9A<9 BCOF4 6 <EE?98B64A<< 4>FG4?PAB= A4GKAB= CDB5?9@O;  
3 HBD@<DB64A<9 G B5GK4RM<IES 7BFB6ABEF< > BD74A<;4J<< D45BF CB  CD4>F<K9E>B@G 

<ECB?P;B64A<R < 6A98D9A<R D9;G?PF4FB6 <EE?98B64A<=;  
3 B5B5M9A<9 CB?GK9AAOI @4F9D<4?B6 8?S 6OCB?A9A<S 6OCGE>AB= 

>64?<H<>4J<BAAB= D45BFO. 
 

1.3  9EFB CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< 6 EFDG>FGD9 "#"#. 
#DB<;6B8EF69AA4S CD988<C?B@A4S CD4>F<>4 �2.�.01.02(#8) BFABE<FES > 

B5S;4F9?PAB= K4EF< �?B>4 2 "#D4>F<><" GK95AB7B C?4A4. � EBBF69FEF6<< E D45BK<@ GK95AO@ 
C?4AB@ 8<EJ<C?<A4 <;GK49FES A4 4 >GDE9 CB BKAB= HBD@9 B5GK9A<S. 

#DB<;6B8EF69AA4S CD988<C?B@A4S CD4>F<>4 54;<DG9FES A4 BE6B9A<< F9BD9F<K9E><I 
;A4A<= B5GK4RM<IES, CB?GK9AAOI CD< <;GK9A<< 8<EJ<C?<A 64D<4F<6AB= K4EF< �?B>4 1.  



�B7<K9E>4S < EB89D:4F9?PAB-@9FB8<K9E>4S 6;4<@BE6S;P E 8DG7<@< K4EFS@< ""# 
;4>?RK49FES 6 FB@, KFB BEAB6AO@< J9?S@< CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< 
S6?S9FES 6OCB?A9A<9 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO < CB?GK9A<9 
CDBH9EE<BA4?PAOI G@9A<= < BCOF4 CDBH9EE<BA4?PAB= 89SF9?PABEF< A4 BEAB69 
F9BD9F<K9E><I ;A4A<=, CB?GK9AAOI CD< <;GK9A<< 64D<4F<6AOI 8<EJ<C?<A �?B>4 1: «%9F< 
E6S;< < E<EF9@O >B@@GF4J<<»; «#DB9>F<DB64A<9, EFDB<F9?PEF6B < Q>EC?G4F4J<S �"�%»; 
«%FDG>FGD<DB64AAO9 >459?PAO9 E<EF9@O»; «"EAB6O CBEFDB9A<S <AHB>B@@GA<>4J<BAAOI 
E<EF9@ < E9F9=»; «%I9@BF9IA<>4 F9?9>B@@GA<>4J<BAAOI GEFDB=EF6»; «1?9>FDBC<F4A<9 
GEFDB=EF6 < E<EF9@ F9?9>B@@GA<>4J<=»; «"CF<K9E><9 A4CD46?SRM<9 ED98O»; 
«!9?<A9=A4S BCF<>4 6 <AHBD@4J<BAAOI E<EF9@4I»; «"CFBQ?9>FDBAAO9 < >64AFB6O9 
CD<5BDO»; «"CF<K9E><9 J<HDB6O9 F9?9>B@@GA<>4J<BAAO9 E<EF9@O» < DS84 8DG7<I.  

�?S CDBIB:89A<S CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< CB CB?GK9A<R 
CDBH9EE<BA4?PAOI G@9A<= < BCOF4 CDBH9EE<BA4?PAB= 89SF9?PABEF< (6 FB@ K<E?9 
F9IAB?B7<K9E>B= CD4>F<><) B5GK4RM<=ES 8B?:9A B5?484FP ;A4A<S@<, G@9A<S@< < 
7BFB6ABEFS@<, CD<B5D9F9AAO@< 6 D9;G?PF4F9 BE6B9A<S CD98L9EF6GRM<I K4EF9= "#"# < 
A9B5IB8<@O@< CD< BE6B9A<< 84AAB= CD4>F<><: 

 ;A4A<S@<:  
3 BEAB6AOI CB?B:9A<= @9FB8B?B7<< A4GKAB7B <EE?98B64A<S;  
3 BEAB6AOI A4GKAOI A4CD46?9A<= <EE?98B64A<S 6 EH9D9 F9?9>B@@GA<>4J<=; 
 3 ;484K 6 B5?4EF< CD4>F<K9E>B7B <ECB?P;B64A<S < 6A98D9A<S D9;G?PF4FB6 

<EE?98B64A<= 6 EH9D9 F9?9>B@@GA<>4J<=;  
3 BEAB6AOI ECBEB5B6 4A4?<;4 EBEFBSA<S A4GKAB-F9IA<K9E>B= CDB5?9@O CGF9@ 

CB85BD4, <;GK9A<S < 4A4?<;4 ?<F9D4FGDAOI < C4F9AFAOI <EFBKA<>B6 CB F9@4F<>9 
<EE?98B64A<=;  

3 BEAB6AB= F9D@<AB?B7<<, CB8IB8B6 < @9FB8B6 <EE?98B64A<S 6 B5?4EF< ED98EF6 
BCF<K9E>B= E6S;< E J9?PR EB;84A<S AB6OI C9DEC9>F<6AOI ED98EF6 Q?9>FDBE6S;< < 
<AHBD@4F<><;  

3 H<;<K9E><I E6B=EF6 <AHBD@4J<BAAOI E<7A4?B6 < CB@9I;  
3 CD<AJ<CB6 < BEAB6AOI ;4>BAB@9DABEF9= B5D45BF><, C9D984K< < CD<ё@4 D4;?<KAOI 

E<7A4?B6 6 F9?9>B@@GA<>4J<BAAOI E<EF9@4I;  
3 BEAB6AOI 6<8B6 < <AHBD@4J<BAAOI I4D4>F9D<EF<> >4A4?B6 E6S;<;  
3 @9FB8B6 BCF<@<;4J<< E<7A4?B6 < GEFDB=EF6 <I B5D45BF><;  
3 C9DEC9>F<6AOI A4CD46?9A<= D4;6<F<S F9?9>B@@GA<>4J<BAAOI E<EF9@.  
G@9A<S@<:  
3 CD<@9ASFP EB6D9@9AAO9 F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O 

<EE?98B64A<S CD< CDB6989A<< A4GKAB-<EE?98B64F9?PE><I D45BF 6 B5?4EF< 
<AHB>B@@GA<>4J<=; 

3 <ECB?P;B64FP EB6D9@9AAO9 @9FB8O E5BD4, 4A4?<;4 < B5D45BF>< A4GKAB= 
<AHBD@4J<<;  

3 <ECB?P;B64FP BEAB6AO9 ECBEB5O 4A4?<;4 EBEFBSA<S A4GKAB-F9IA<K9E>B= CDB5?9@O 
CGF9@ CB85BD4, <;GK9A<S < 4A4?<;4 ?<F9D4FGDAOI < C4F9AFAOI <EFBKA<>B6 CB F9@4F<>9 
<EE?98B64A<=.  

3 EFDB<FP @4F9@4F<K9E><9 @B89?< E<7A4?B6, >4A4?B6 E6S;<;  
3 CDB6B8<FP @4F9@4F<K9E><= 4A4?<; < E<AF9; H<;<K9E><I CDBJ9EEB6 6 4A4?B7B6OI < 

J<HDB6OI GEFDB=EF64I HBD@<DB64A<S, CD9B5D4;B64A<S < B5D45BF>< E<7A4?B6;  
3 BJ9A<64FP D94?PAO9 < CD989?PAO9 6B;@B:ABEF< F9?9>B@@GA<>4J<BAAOI E<EF9@;  
3 D4EEK<FO64FP CDBCGE>AGR ECBEB5ABEFP, <AHBD@4J<BAAGR QHH9>F<6ABEFP < 

CB@9IBGEFB=K<6BEFP F9?9>B@@GA<>4J<BAAOI E<EF9@;  
3 B5D454FO64FP < 4A4?<;<DB64FP D9;G?PF4FO <;@9D9A<=, <EE?98B64A<=;  
3 B5BEAB64AAB <;?474FP CD98EF46?9AAGR F9@G <EE?98B64A<S, BCD989?SFP 

4>FG4?PABEFP <EE?98B64A<S; 



 3 <;?474FP A4GKAO9 ;A4A<S CB CDB5?9@9 <EE?98B64A<S 6 6<89 BFK9FB6, CG5?<>4J<= 
8B>?48B6;  

3 BD74A<;B64FP D45BFO CB CD4>F<K9E>B@G <ECB?P;B64A<R < 6A98D9A<R D9;G?PF4FB6 
<EE?98B64A<=. 

7BFB6ABEFS@<:  
3 CD<@9ASFP EB6D9@9AAO9 F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O 

<EE?98B64A<S E J9?PR EB;84A<S AB6OI C9DEC9>F<6AOI ED98EF6 Q?9>FDBE6S;< < 
<AHBD@4F<><;  

3 BEGM9EF6?SFP CB85BD, <;GK9A<9 < 4A4?<; ?<F9D4FGDAOI < C4F9AFAOI 
BF9K9EF69AAOI < ;4DG59:AOI <EFBKA<>B6 CB F9@4F<>9 <EE?98B64A<=;  

3 CD<@9ASFP EB6D9@9AAO9 F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O 
<EE?98B64A<S CD< CDB6989A<< A4GKAB-<EE?98B64F9?PE><I D45BF 6 B5?4EF< 
<AHB>B@@GA<>4J<=;  

3 CD<@9ASFP @9FB8O >B@CPRF9DAB7B @B89?<DB64A<S E<7A4?B6 < <I CD9B5D4;B64A<= 
CD< C9D984K9 <AHBD@4J<< CB >4A4?4@ E6S;<;  

3 <ECB?P;B64FP @9FB8O H<;<>B-@4F9@4F<K9E>B7B 4A4?<;4 8?S D9L9A<S F9IA<K9E><I 
;484K F9?9>B@@GA<>4J<BAAB= A4CD46?9AABEF<;  

3 CDB6B8<FP @B89?<DB64A<9 < BCF<@<;4J<R CDBJ9EEB6, E6B=EF69AAOI 
F9?9>B@@GA<>4J<BAAO@ E<EF9@4@;  

3 BEGM9EF6?SFP D4EK9F CDBCGE>AB= ECBEB5ABEF< F9?9>B@@GA<>4J<BAAOI E<EF9@;  
3 CDB6B8<FP B5D45BF>G CB?GK9AAOI D9;G?PF4FB6 < <I 4A4?<; E GK9FB@ BEAB6AOI 

A4CD46?9A<= D4;6<F<S <AHB>B@@GA<>4J<=;  
3 GK4EF6B64FP 6 BD74A<;4J<< D45BF CB CD4>F<K9E>B@G <ECB?P;B64A<R < 6A98D9A<R 

D9;G?PF4FB6 <EE?98B64A<=. #DBIB:89A<9 CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< 
A9B5IB8<@B 8?S 6OCB?A9A<S 6OCGE>AB= >64?<H<>4J<BAAB= D45BFO < CB87BFB6>< 
B5GK4RM<IES > 7BEG84DEF69AAB= <FB7B6B= 4FF9EF4J<<. 

 

1.4 &<C (HBD@4) < ECBEB5 CDB6989A<S CDB<;6B8EF69AAB= CD988<C?B@AB= 
CD4>F<><.  

&<C CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<><:  
CD4>F<>4 CB CB?GK9A<R CDBH9EE<BA4?PAOI G@9A<= < BCOF4 CDBH9EE<BA4?PAB= 

89SF9?PABEF< (6 FB@ K<E?9 F9IAB?B7<K9E>4S CD4>F<>4).  
%CBEB5O CDB6989A<S CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< - EF4J<BA4DA4S.  
#D988<C?B@A4S CD4>F<>4 CDB6B8<FES 8?S 6OCB?A9A<S 6OCGE>AB= 

>64?<H<>4J<BAAB= D45BFO < S6?S9FES B5S;4F9?PAB=.  
(BD@4 CDB6989A<S CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<><: 8<E>D9FAB CB 

C9D<B84@ CDB6989A<S CD4>F<> - CGF9@ K9D98B64A<S 6 >4?9A84DAB@ GK95AB@ 7D4H<>9 
C9D<B8B6 GK95AB7B 6D9@9A< 8?S CDB6989A<S CD4>F<> E C9D<B84@< GK95AB7B 6D9@9A< 8?S 
CDB6989A<S F9BD9F<K9E><I ;4ASF<=.  

"D74A<;4J<S CDB6989A<S CDB<;6B8EF69AAB= CD988<C?B@AB= CD4>F<>< 
BEGM9EF6?S9FES (��"' �" «�G54AE><= 7BEG84DEF69AAO= GA<69DE<F9F» A4 BEAB69 
8B7B6BDB6 E BD74A<;4J<S@<, 89SF9?PABEFP >BFBDOI EBBF69FEF6G9F CDBH9EE<BA4?PAO@ 
>B@C9F9AJ<S@, BE64<649@O@ 6 D4@>4I BEAB6AB= CDBH9EE<BA4?PAB= B5D4;B64F9?PAB= 
CDB7D4@@O 6OEL97B B5D4;B64A<S CB A4CD46?9A<R CB87BFB6>< 11.03.02 
«�AHB>B@@GA<>4J<BAAO9 F9IAB?B7<< < E<EF9@O E6S;<» CDBH<?P CB87BFB6>< «"CF<K9E><9 
E<EF9@O < E9F< E6S;<».  

 

1.5 #9D9K9AP C?4A<DG9@OI D9;G?PF4FB6 B5GK9A<S CB 8<EJ<C?<A9 (@B8G?R), 
EBBFA9E9AAOI E C?4A<DG9@O@< D9;G?PF4F4@< BE6B9A<S B5D4;B64F9?PAB= CDB7D4@@O  

�;GK9A<9 84AAB= GK95AB= 8<EJ<C?<AO A4CD46?9AB A4 HBD@<DB64A<9 G 
B5GK4RM<IES E?98GRM<I >B@C9F9AJ<=:  



�B8 < A4<@9AB64A<9 <A8<>4FBD4* 8BEF<:9A<S 
>B@C9F9AJ<< 

$9;G?PF4FO B5GK9A<S CB 8<EJ<C?<A9 
 

#�-1 %CBEB59A CD<@9ASFP EB6D9@9AAO9 F9BD9F<K9E><9 < Q>EC9D<@9AF4?PAO9 @9FB8O 
<EE?98B64A<S E J9?PR EB;84A<S AB6OI C9DEC9>F<6AOI ED98EF6 <AHB>B@@GA<>4J<=, 
<ECB?P;B64A<R < 6A98D9A<R D9;G?PF4FB6 <EE?98B64A<= 

�#�-1.1 �ECB?P;G9F BEAB6O E9F96OI 
F9IAB?B7<=, ABD@4F<6AB-F9IA<K9E>GR 
8B>G@9AF4J<R, FD95B64A<S 
F9IA<K9E><I D97?4@9AFB6, 
@9:8GA4DB8AO9 < A4J<BA4?PAO9 
EF4A84DFO 6 B5?4EF< >4K9EF69AAOI 
CB>4;4F9?9= D45BFO 
<AHB>B@@GA<>4J<BAAB7B 
B5BDG8B64A<S; 

�#�-1.2 $45BF49F E CDB7D4@@AO@ 
B59EC9K9A<9@, <ECB?P;G9@O@ CD< 
B5D45BF>9 <AHBD@4J<< 
<AHB>B@@GA<>4J<BAAOI E<EF9@ < <I 
EBEF46?SRM<I; 

�A4FP:  
− CD<AJ<CO CBEFDB9A<S < HGA>J<BA<DB64A<S 
E9F9= E6S;<; − F9D@<AB?B7<R, >?4EE<H<>4J<R 
E?G:5, E<EF9@, B5BDG8B64A<S < BEAB6AOI GE?G7 
E6S;<; E<EF9@O E<7A4?<;4J<<, AG@9D4J<< < 
E<AIDBA<;4J<<; − BEB59AABEF< @BAF4:4, 
A4?48><, A4EFDB=><, CDB69D>< 
D45BFBECBEB5ABEF<, <ECOF4A<= < E84K< 6 
Q>EC?G4F4J<R EBBDG:9A<=, ED98EF6 < 
B5BDG8B64A<S E9F9= < BD74A<;4J<= E6S;<; 
'@9FP:  
− EB5<D4FP < 4A4?<;<DB64FP <AHBD@4J<R E 
J9?PR HBD@<DB64A<S <EIB8AOI 84AAOI 8?S 
CDB9>F<DB64A<S E9F9= E6S;<; − CDB6B8<FP 
D4EK9FO CB CDB9>F<DB64A<R E9F9= E6S;< E 
<ECB?P;B64A<9@ EF4A84DFAOI @9FB8B6, CD<9@B6 
< ED98EF6 46FB@4F<;4J<< CDB9>F<DB64A<S; − 
CD<@9ASFP A4 CD4>F<>9 @9FB8O 4A4?<;4, E<AF9;4 
< BCF<@<;4J<< EFDG>FGDO E9F9= E6S;<; 
CDB7AB;<DB64FP FD4H<> < CB>4;4F9?< >4K9EF64 
B5E?G:<64A<S; − CDB<;6B8<FP @BAF4:, A4?48>G, 
A4EFDB=>G, CDB69D>G D45BFBECBEB5ABEF<, 
<ECOF4A<S < E84KG 6 Q>EC?G4F4J<R 
EBBDG:9A<=, ED98EF6 < B5BDG8B64A<S E9F9= < 
BD74A<;4J<= E6S;<; 
�?489FP:  
− BEAB6AO@< @9FB84@<, ECBEB54@< < 
ED98EF64@< CB?GK9A<S, ID4A9A<S, C9D9D45BF>< 
<AHBD@4J<<; − A46O>4@< CB <ECB?P;B64A<R 
ABD@4F<6AB= < CD46B6B= 8B>G@9AF4J<< CD< 
D9L9A<< CD4>F<K9E><I ;484K 4A4?<;4 < E<AF9;4 
E9F9= E6S;<; − CD<>?48AO@< >B@CPRF9DAO@< 
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: GK95AB9 CBEB5<9 / ".�. %>?SDB6. 4 1?9>FDBA. 84A. 4 %4A>F-#9F9D5GD7: �4AP, 2016. 4 268 
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2. 1�% «'!���$%�&�&%��3 �����"&��� "!���!» www.biblioclub.ru  

3. 1�% «BOOK.ru» https://www.book.ru  
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1. Web of Science (WoS) http://webofscience.com/ 
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4. �GDA4?O <;84F9?PEF64 Wiley https://onlinelibrary.wiley.com/  
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11. Nature Journals https://www.nature.com/siteindex/index.html 

12. Springer Nature Protocols and Methods   

https://experiments.springernature.com/sources/springer-protocols 

13. Springer Materials  http://materials.springer.com/ 

14. zbMath  https://zbmath.org/ 

15. Nano Database  https://nano.nature.com/ 

16. Springer eBooks:  https://link.springer.com/ 
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18. 'A<69DE<F9FE>4S <AHBD@4J<BAA4S E<EF9@4 $"%%�3  http://uisrussia.msu.ru 
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1. �@9D<>4AE>4S C4F9AFA4S 54;4 84AAOI http://www.uspto.gov/patft/ 

2. #B?AO9 F9>EFO >4A48E><I 8<EE9DF4J<= http://www.nlc-bnc.ca/thesescanada/ 

3. �<59D�9A<A>4 (http://cyberleninka.ru/); 

4.  <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 
https://www.minobrnauki.gov.ru/; 

5. (989D4?PAO= CBDF4? "$BEE<=E>B9 B5D4;B64A<9" http://www.edu.ru/; 

6. �AHBD@4J<BAA4S E<EF9@4 "�8<AB9 B>AB 8BEFGC4 > B5D4;B64F9?PAO@ D9EGDE4@" 
http://window.edu.ru/; 

7. �8<A4S >B??9>J<S J<HDB6OI B5D4;B64F9?PAOI D9EGDEB6 http://school-

collection.edu.ru/ . 

8. (989D4?PAO= J9AFD <AHBD@4J<BAAB-B5D4;B64F9?PAOI D9EGDEB6 
(http://fcior.edu.ru/); 

9. #DB9>F �BEG84DEF69AAB7B <AEF<FGF4 DGEE>B7B S;O>4 <@9A< �.%. #GL><A4 
""5D4;B64A<9 A4 DGEE>B@" https://pushkininstitute.ru/; 

10. %CD46BKAB-<AHBD@4J<BAAO= CBDF4? "$GEE><= S;O>" http://gramota.ru/; 

11. %?G:54 F9@4F<K9E><I FB?>B6OI E?B64D9= http://www.glossary.ru/; 

12. %?B64D< < QAJ<>?BC98<< http://dic.academic.ru/; 

13. "5D4;B64F9?PAO= CBDF4? "'K954" http://www.ucheba.com/; 

14. �4>BABCDB9>F ""5 B5D4;B64A<< 6 $BEE<=E>B= (989D4J<<". �BCDBEO < BF69FO 

http://xn--273--84d1f.xn--p1ai/voprosy_i_otvety 

 

%B5EF69AAO9 Q?9>FDBAAO9 B5D4;B64F9?PAO9 < <AHBD@4J<BAAO9 D9EGDEO 

�G5�': 

1. %D984 @B8G?PAB7B 8<A4@<K9E>B7B B5GK9A<S http://moodle.kubsu.ru 

2. �4;4 GK95AOI C?4AB6, GK95AB-@9FB8<K9E><I >B@C?9>EB6, CG5?<>4J<= < 
>BAH9D9AJ<= http://mschool.kubsu.ru/  

3. �<5?<BF9>4 <AHBD@4J<BAAOI D9EGDEB6 >4H98DO <AHBD@4J<BAAOI 
B5D4;B64F9?PAOI F9IAB?B7<= http://mschool.kubsu.ru; 

4. 1?9>FDBAAO= 4DI<6 8B>G@9AFB6 �G5�' http://docspace.kubsu.ru/ 

5. 1?9>FDBAAO9 B5D4;B64F9?PAO9 D9EGDEO >4H98DO <AHBD@4J<BAAOI  E<EF9@ < 
F9IAB?B7<= 6 B5D4;B64A<< �G5�' < A4GKAB-@9FB8<K9E>B7B :GDA4?4 ",�"�0!/� �"�/" 
http://icdau.kubsu.ru/ 

 

6.  9FB8<K9E><9 G>4;4A<S 8?S B5GK4Rщ<IES CB BE6B9A<R 8<EJ<C?<AO (@B8G?S) 
#9D98 A4K4?B@ GK95AB= CD4>F<>< A4 CDBH<?PAB@ CD98CD<SF<< EFG89AF4@ 

A9B5IB8<@B B;A4>B@<FPES E FD95B64A<S@< BID4AO FDG84, F9IA<>< 59;BC4EABEF<, CB:4DAB= 
59;BC4EABEF<, 4 F4>:9 CD46<?4@< 6AGFD9AA97B FDG8B6B7B D4ECBDS8>4 6 C9D<B8 CDB6989A<S  

https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://zbmath.org/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/


GK95AB= CD4>F<>< < CDB=F< <AEFDG>F4: A9CBED98EF69AAB A4 D45BK9@ @9EF9. 
%FG89AFO F4>:9 8B?:AO 5OFP B;A4>B@?9AO E: 

3 CD<>4;B@  <A<EF9DEF64 B5D4;B64A<S < A4G>< $BEE<=E>B= (989D4J<< BF  
27.11.2015 №1383 «"5 GF69D:89A<< #B?B:9A<S B CD4>F<>9 B5GK4RM<IES, 

BE64<64RM<I BEAB6AO9 CDBH9EE<BA4?PAO9 B5D4;B64F9?PAO9 CDB7D4@@O 6OEL97B 
B5D4;B64A<S»;  

3 CB?B:9A<9@ B CD4>F<>9 B5GK4RM<IES, BE64<64RM<I BEAB6AO9 B5D4;B64F9?PAO9  

CDB7D4@@O 6OEL97B B5D4;B64A<S, H989D4?PAB@ 7BEG84DEF69AAB@ 5R8:9FAB@ 
B5D4;B64F9?PAB@ GKD9:89A<< 6OEL97B B5D4;B64A<S «�G54AE><= 7BEG84DEF69AAO= 
GA<69DE<F9F», GF69D:89AAO@ CD<>4;B@ BF 30.06.20177. №1122; 

3  9FB8<K9E><@< G>4;4A<S@< 8?S B5GK4RM<IES CB CDBIB:89A<R CD4>F<><, 
GF69D:89AAO@< A4 ;4E984A<< GK95AB-@9FB8<K9E>B= >B@<EE<< H<;<>B-F9IA<K9E>B7B 
H4>G?PF9F4, CDBFB>B? № 7 BF 27.03.2018. 

$G>B6B8<F9?P CD4>F<><: 
3 EB6@9EFAB E DG>B6B8<F9?9@ CD4>F<>< BF CD98CD<SF<S < EFG89AFB@ D4;D454FO649F  

<A8<6<8G4?PAB9 ;484A<9 8?S B5GK4RM97BES A4 C9D<B8 CD4>F<>< < D45BK<= 7D4H<> (C?4A) 
CDB6989A<S CD4>F<><; 

� BE6B9A<< 8<EJ<C?<AO <A64?<84@< < ?<J4@< E B7D4A<K9AAO@< 6B;@B:ABEFS@< 
;8BDB6PS 5B?PLB9 ;A4K9A<9 <@99F <A8<6<8G4?PA4S GK95A4S D45BF4 (>BAEG?PF4J<<) 3 

8BCB?A<F9?PAB9 D4;NSEA9A<9 GK95AB7B @4F9D<4?4.  
�A8<6<8G4?PAO9 >BAEG?PF4J<< CB CD98@9FG S6?SRFES 64:AO@ H4>FBDB@, 

ECBEB5EF6GRM<@ <A8<6<8G4?<;4J<< B5GK9A<S < GEF4AB6?9A<R 6BEC<F4F9?PAB7B >BAF4>F4 
@9:8G CD9CB8464F9?9@ < B5GK4RM<@ES <A64?<8B@ <?< ?<JB@ E B7D4A<K9AAO@< 
6B;@B:ABEFS@< ;8BDB6PS. 

3 GK4EF6G9F 6 D4ECD989?9A<< B5GK4RM<IES CB D45BK<@ @9EF4@ < 6<84@ D45BF 6 
BD74A<;4J<<; 

3 BEGM9EF6?S9F >BAFDB?P ;4 EB5?R89A<9@ EDB>B6 CDB6989A<S CD4>F<>< < 
EBBF69FEF6<9@ 99 EB89D:4A<S FD95B64A<S@, GEF4AB6?9AAO@ "#"# �";  

3 B>4;O649F @9FB8<K9E>GR CB@BMP B5GK4RM<@ES CD< 6OCB?A9A<< <@< 
<A8<6<8G4?PAOI ;484A<=, 4 F4>:9 CD< E5BD9 @4F9D<4?B6 > 6OCGE>AB= >64?<H<>4J<BAAB= 
D45BF9 6 IB89 CD988<C?B@AB= CD4>F<><; 

3 BJ9A<649F D9;G?PF4FO CDBIB:89A<S CD4>F<>< B5GK4RM<@<ES. 
)4D4>F9D <A8<6<8G4?PAB7B ;484A<S A4 CD4>F<>G 8?S B5GK4RM97BES BCD989?S9FES 

F9@4F<>B= CB8D4;89?9A<S CD98CD<SF<S. � <A8<6<8G4?PAB9 ;484A<9 6 B5S;4F9?PAB@ CBDS8>9 
6>?RK4RFES >BA>D9FAO9 6BCDBEO, <@9RM<9 A9CBED98EF69AAB9 BFABL9A<9 > D9L9A<R 
D94?PAOI CDB5?9@ 6 B5?4EF< <AHB>B@@GA<>4J<BAAOI F9IAB?B7<= < E<EF9@ E6S;<. 
$9>B@9A8GRFES ;484A<S, 6OCB?A9A<9 >BFBDOI CBFD95G9F F9BD9F<K9E><I < 
Q>EC9D<@9AF4?PAOI <EE?98B64A<= CB A4CD46?9A<S@, E6S;4AAO@ E A4GKAB-

<EE?98B64F9?PE>B= D45BFB= CD98CD<SF<S. 
!4 GEF4AB6BKAB= >BAH9D9AJ<< EFG89AFO F4>:9 8B?:AO 5OFP B;A4>B@?9AO E 

HBD@4@< 8?S ;4CB?A9A<S BFK9FAB= 8B>G@9AF4J<< CB CD4>F<>9: 8A96A<>B@ CD4>F<>< < 
BFK9FB@ CB CD4>F<>9. 

#9D98 A4K4?B@ CDB<;6B8EF69AAB= CD4>F<>< A4 CD98CD<SF<< EFG89AF4@ A9B5IB8<@B  

B;A4>B@<FPES E FD95B64A<S@< BID4AO FDG84, F9IA<>< 59;BC4EABEF<, CB:4DAB= 
59;BC4EABEF<, 4 F4>:9 CD46<?4@< 6AGFD9AA97B FDG8B6B7B D4ECBDS8>4 6 C9D<B8 CDB6989A<S 
GK95AB= CD4>F<>< < CDB=F< <AEFDG>F4: A9CBED98EF69AAB A4 D45BK9@ @9EF9.  

$G>B6B8<F9?P CD4>F<>< BF CD98CD<SF<S: 
3 8B6B8<F 8B EFG89AFB6 C9D9K9AP 4>FG4?PAOI 8?S 84AAB7B CD98CD<SF<S A4GKAOI <  

F9IA<K9E><I ;484K;  
3 BD74A<;G9F EB6@9EFAGR D45BFG EFG89AFB6 EB EC9J<4?<EF4@< CD98CD<SF<S;  
3 B>4;O649FES CB@BMP EFG89AF4@ 6 D9L9A<< F9>GM<I CDB<;6B8EF69AAOI 6BCDBEB6;  



3 B>4;O649F @9FB8<K9E>GR CB@BMP B5GK4RM<@ES CD< 6OCB?A9A<< <@< 
<A8<6<8G4?PAOI ;484A<=; 

3 B>4;O649F CB@BMP EFG89AF4@ 6 BHBD@?9A<< CD98?4749@OI F9IA<K9E><I D9L9A<=;  
3 BJ9A<649F D9;G?PF4FO CDBIB:89A<S CD4>F<>< B5GK4RM<@<ES, EBEF46?S9F BF;O6  

DG>B6B8<F9?S CD4>F<>< BF CD98CD<SF<S. 
%FG89AFO, A4CD46?S9@O9 A4 CD4>F<>G, B5S;4AO: 
3 S6<FPES A4 GEF4AB6BKAB9 EB5D4A<9, CDB6B8<@B9 DG>B6B8<F9?9@ CD4>F<><; 
3 89F4?PAB B;A4>B@<FPES E CDB7D4@@B= < D45BK<@ C?4AB@ CD4>F<><;  
3 S6<FPES A4 @9EFB CD4>F<>< 6 GEF4AB6?9AAO9 EDB><; 
3 6OCB?ASFP CD46<?4 BID4AO FDG84 < CD46<?4 6AGFD9AA97B FDG8B6B7B D4ECBDS8>4;  
3 6OCB?ASFP G>4;4A<S DG>B6B8<F9?S CD4>F<><, A9EF< BF69FEF69AABEFP ;4 

6OCB?AS9@GR D45BFG; 
3 CDBS6?SFP <A<J<4F<6G < @4>E<@4?PAB <ECB?P;B64FP E6B< ;A4A<S, G@9A<S < A46O>< 

A4 CD4>F<>9; 
3 6OCB?A<FP CDB7D4@@G < C?4A CD4>F<><, D9L<FP CBEF46?9AAO9 ;484K< < 

E6B96D9@9AAB CB87BFB6<FP BFK9F B CD4>F<>9. 
#D4>F<>4 8?S B5GK4RM<IES E B7D4A<K9AAO@< 6B;@B:ABEFS@< ;8BDB6PS < <A64?<8B6 

CDB6B8<FES E GK9FB@ BEB59AABEF9= <I CE<IBH<;<K9E>B7B D4;6<F<S, <A8<6<8G4?PAOI  
6B;@B:ABEF9= < EBEFBSA<S ;8BDB6PS. 
 

7.  4F9D<4?PAB-F9IA<K9E>B9 B59EC9K9A<9 CB 8<EJ<C?<A9 (@B8G?R) 
 

!4<@9AB64A<9 EC9J<4?PAOI 
CB@9M9A<= 

"EA4M9AABEFP EC9J<4?PAOI 
CB@9M9A<= 

#9D9K9AP ?<J9A;<BAAB7B 
CDB7D4@@AB7B B59EC9K9A<S 

'K95AO9 4G8<FBD<< 8?S 
CDB6989A<S ;4ASF<= ?9>J<BAAB7B 
F<C4 

 959?P: GK95A4S @959?P 
&9IA<K9E><9 ED98EF64 B5GK9A<S: 
Q>D4A, CDB9>FBD, >B@CPRF9D 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 

'K95AO9 4G8<FBD<< 8?S 
CDB6989A<S, 7DGCCB6OI < 
<A8<6<8G4?PAOI >BAEG?PF4J<=, 
F9>GM97B >BAFDB?S  

 959?P: GK95A4S @959?P 
&9IA<K9E><9 ED98EF64 B5GK9A<S: 
Q>D4A, CDB9>FBD, >B@CPRF9D 
 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 

�45BD4FBD<S - Cisco  959?P: GK95A4S @959?P 
&9IA<K9E><9 ED98EF64 B5GK9A<S: 
2 EFB=>< E 
F9?9>B@@GA<>4J<BAAO@ 
B5BDG8B64A<9@;  
Catalist 2950-9 LF.; Router 2600- 
8LF.;  4DLDGF<;4FBD -3700-1 

LF.; Swicht -2 LF., 10 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 

�B@CPRF9DAO= >?4EE  
 

 959?P: GK95A4S @959?P 
&9IA<K9E><9 ED98EF64 B5GK9A<S: 
15 >B@CPRF9DB6 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 

�?S E4@BEFBSF9?PAB= D45BFO B5GK4RM<IES CD98GE@BFD9AO CB@9M9A<S, 
G>B@C?9>FB64AAO9 EC9J<4?<;<DB64AAB= @959?PR, BEA4M9AAO9 >B@CPRF9DAB= F9IA<>B= E 
6B;@B:ABEFPR CB8>?RK9A<S > E9F< «�AF9DA9F» < B59EC9K9A<9@ 8BEFGC4 6 Q?9>FDBAAGR 
<AHBD@4J<BAAB-B5D4;B64F9?PAGR ED98G GA<69DE<F9F4. 
!4<@9AB64A<9 CB@9M9A<= 8?S 
E4@BEFBSF9?PAB= D45BFO 

B5GK4RM<IES 

"EA4M9AABEFP CB@9M9A<= 8?S 
E4@BEFBSF9?PAB= D45BFO 

B5GK4RM<IES 

#9D9K9AP ?<J9A;<BAAB7B 
CDB7D4@@AB7B B59EC9K9A<S 

#B@9M9A<9 8?S E4@BEFBSF9?PAB= 
D45BFO B5GK4RM<IES (K<F4?PAO= 
;4? !4GKAB= 5<5?<BF9><) 

 959?P: GK95A4S @959?P 
�B@C?9>F EC9J<4?<;<DB64AAB= 
@959?<: >B@CPRF9DAO9 EFB?O 

"5BDG8B64A<9: >B@CPRF9DA4S 
F9IA<>4 E CB8>?RK9A<9@ > 
<AHBD@4J<BAAB-
>B@@GA<>4J<BAAB= E9F< 
«�AF9DA9F» < 8BEFGCB@ 6 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 



Q?9>FDBAAGR <AHBD@4J<BAAB-
B5D4;B64F9?PAGR ED98G 
B5D4;B64F9?PAB= BD74A<;4J<<, 
695->4@9DO, >B@@GA<>4J<BAAB9 
B5BDG8B64A<9, B59EC9K<64RM99 
8BEFGC > E9F< <AF9DA9F 
(CDB6B8AB9 EB98<A9A<9 < 
59ECDB6B8AB9 EB98<A9A<9 CB 
F9IAB?B7<< Wi-Fi) 

#B@9M9A<9 8?S E4@BEFBSF9?PAB= 
D45BFO B5GK4RM<IES (4G8.205%, 
207%, 210%, 137%). 

 959?P: GK95A4S @959?P 
�B@C?9>F EC9J<4?<;<DB64AAB= 
@959?<: >B@CPRF9DAO9 EFB?O 

"5BDG8B64A<9: >B@CPRF9DA4S 
F9IA<>4 E CB8>?RK9A<9@ > 
<AHBD@4J<BAAB-
>B@@GA<>4J<BAAB= E9F< 
«�AF9DA9F» < 8BEFGCB@ 6 
Q?9>FDBAAGR <AHBD@4J<BAAB-
B5D4;B64F9?PAGR ED98G 
B5D4;B64F9?PAB= BD74A<;4J<<, 
695->4@9DO, >B@@GA<>4J<BAAB9 
B5BDG8B64A<9, B59EC9K<64RM99 
8BEFGC > E9F< <AF9DA9F 
(CDB6B8AB9 EB98<A9A<9 < 
59ECDB6B8AB9 EB98<A9A<9 CB 
F9IAB?B7<< Wi-Fi) 

Windows, Cisco Packet Tracer, 

Microsoft PowerPoint 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



�D<?B:9A<9 1 

 

 <A<EF9DEF6B A4G>< < 6OEL97B B5D4;B64A<S $BEE<=E>B= (989D4J<< 

(989D4?PAB9 7BEG84DEF69AAB9 5R8:9FAB9 B5D4;B64F9?PAB9 GKD9:89A<9 
6OEL97B B5D4;B64A<S  

«�G54AE><= 7BEG84DEF69AAO= GA<69DE<F9F» 
(<;<>B-F9IA<K9E><= H4>G?PF9F 
�4H98D4 BCFBQ?9>FDBA<>< 

 

 

 
 

 

 

 
 

 

 

"&+�& " #$")"���!��  
#$����#�" !"� #$��&���  

 
CB A4CD46?9A<R CB87BFB6><: 

11.03.02 �AHB>B@@GA<>4J<BAAO9 F9IAB?B7<< < E<EF9@O E6S;< 

CDBH<?P: 
"CF<K9E><9 E<EF9@O < E9F< E6S;< 

 
 

 

�OCB?A<?  !<><F<A �?9>E4A8D �?9>E4A8DB6<K ______________________ 
                                Ф.И.О. EFG89AF4                                 CB8C<EP 

 

 

 
$G>B6B8<F9?P CD4>F<><  
>4A8. C98. A4G>., 8BJ9AF 
�64AB6 �.�.   ___________________________ 

                                                         CB8C<EP 

 

 

 
�D4EAB84D  

2023  



(��"' �" «�'��!%��� �"%'��$%&��!!/� '!���$%�&�&» 
(<;<>B-F9IA<K9E><= H4>G?PF9F 
�4H98D4 BCFBQ?9>FDBA<>< 

 

�!�����'��0!"� ����!��, �/#"�!3� "� � #�$�"�  

#$"����!�3 #$����#�" !"� CD4>F<><  
 

!4CD46?9A<9 CB87BFB6></EC9J<4?PABEFP: 11.03.02 �AHB>B@@GA<>4J<BAAO9 F9IAB?B7<< < 
E<EF9@O E6S;<  

 

!4CD46?9AABEFP (CDBH<?P) CB87BFB6><: "CF<K9E><9 E<EF9@O < E9F< E6S;< 

 

%FG89AF                               !<><F<A �?9>E4A8D �?9>E4A8DB6<K  
(H4@<?<O, <@O, BFK9EF6B CB?ABEFPN) 

�GDE & E9@9EFD & 

 

 9EFB CDBIB:89A<S CD4>F<>< _________________________________________________ 

 

%DB> CDBIB:89A<S CD4>F<>< E «___»__________20___ 7. CB «___»___________20___ 7. 
 

*9?PR CDBIB:89A<S CD4>F<>< CDB<;6B8EF69AAB= CD4>F<>9 (CD4>F<>4 CB CB?GK9A<R 
CDBH9EE<BA4?PAOI G@9A<= < BCOF4 CDBH9EE<BA4?PAB= 89SF9?PABEF< (6 FB@ K<E?9 
F9IAB?B7<K9E>4S CD4>F<>4)) S6?S9FES CB?GK9A<9 CDBH9EE<BA4?PAOI G@9A<= < BCOF4 
CDBH9EE<BA4?PAB= <EE?98B64F9?PE>B= 89SF9?PABEF<; CD4>F<K9E>B9 ;4>D9C?9A<9 < 
G7?G5?9A<9 F9BD9F<K9E><I ;A4A<= B5GK4RM<IES, CB?GK9AAOI CD< <;GK9A<< BEAB6AB= 
B5D4;B64F9?PAB= CDB7D4@@O; >B@C?9>EAB9 HBD@<DB64A<9 CDBH9EE<BA4?PAOI >B@C9F9AJ<= 
B5GK4RM<IES, D97?4@9AF<DG9@OI (�"% �":  

  

1. 7BFB6ABEFPR EB89=EF6B64FP 6A98D9A<R C9DEC9>F<6AOI F9IAB?B7<= < EF4A84DFB6 
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