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GE?B6<SI. 

' B5GK4RM97BES   5G8GF   EHBD@<DB64AO   G@9A<S   D45BF4FP E <AHBD@4J<9= >4> K4EFP CB;A464F9?PAOI 
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6OS6?SFP 89H<J<FO <AHBD@4J<<, 84AAOI, A9B5IB8<@OI 8?S BF69F4 A4 6BCDBE < 8?S D9L9A<S ;484K<; 
6O5<D4FP <AHBD@4J<R <; <EFBKA<>B6 D4;?<KAOI F<CB6, 4A4?<;<DB64FP, E<EF9@4F<;<DB64FP < 

<AF9DCD9F<DB64FP <AHBD@4J<R D4;?<KAOI 6<8B6 < HBD@ CD98EF46?9A<S; 
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>B@@9AF<DB64FP CB?GK9AAO= D9;G?PF4F; 

6 IB89 B5EG:89A<S ;48464FP 6BCDBEO CB EGM9EF6G B5EG:849@B= F9@O, CDB5?9@O, D9L49@B= ;484K<, 
6OE>4;O64FP <89<, A4J9?9AAO9 A4 CB<E> D9L9A<S, EBCBEF46?SFP E6B< EG:89A<S E EG:89A<S@< 8DG7<I GK4EFA<>B6 
8<4?B74, B5A4DG:<64FP D4;?<K<9 < EIB8EF6B CB;<J<=, 6 >BDD9>FAB= HBD@9 HBD@G?<DB64FP D4;AB7?4E<S, E6B< 
6B;D4:9A<S; 
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� >BAJG B5GK9A<S 6 1 CB?G7B8<< B5GK4RM<=ES CB?GK<F E?98GRM<9 CD98@9FAO9 D9;G?PF4FO CB BF89?PAO@ 
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:<;A<; 
CD<@9ASFP CD<5?<:ёAAO9 6OK<E?9A<S, CD46<?4 B>DG7?9A<S, CD<><8>G < BJ9A>G D9;G?PF4F4 6OK<E?9A<=; 
E6B5B8AB BC9D<DB64FP CBASF<9@: EF9C9AP E J9?O@ CB>4;4F9?9@, <ECB?P;B64FP CB8IB8SMGR HBD@G ;4C<E< 

89=EF6<F9?PAOI K<E9? 8?S D9L9A<S CD4>F<K9E><I ;484K < CD98EF46?9A<S 84AAOI; 
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?B74D<H@ K<E?4, 89ESF<KAO9 < A4FGD4?PAO9 ?B74D<H@O; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: E<AGE, >BE<AGE, F4A79AE, >BF4A79AE K<E?B6B7B 4D7G@9AF4; 
BC9D<DB64FP CBASF<S@<: 4D>E<AGE, 4D>>BE<AGE < 4D>F4A79AE K<E?B6B7B 4D7G@9AF4. 
'D46A9A<S < A9D469AEF64: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: FB:89EF6B, GD46A9A<9, A9D469AEF6B, D46ABE<?PAO9 GD46A9A<S < GD46A9A<S-

E?98EF6<S, D46ABE<?PAO9 A9D469AEF64; 
CD<@9ASFP D4;?<KAO9 @9FB8O D9L9A<S D4J<BA4?PAOI < 8DB5AB-D4J<BA4?PAOI GD46A9A<=, CD<@9ASFP @9FB8 

<AF9D64?B6 8?S D9L9A<S A9D469AEF6; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: @AB7BK?9A BF B8AB= C9D9@9AAB=, @AB7BK?9A E J9?O@< >BQHH<J<9AF4@<, 

>BDA< @AB7BK?9A4, CD<@9ASFP 89?9A<9 @AB7BK?9A4 A4 @AB7BK?9A E BEF4F>B@, F9BD9@G �9;G < F9BD9@G �<9F4 8?S 
D9L9A<S ;484K; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: E<EF9@4 ?<A9=AOI GD46A9A<=, @4FD<J4, BCD989?<F9?P @4FD<JO 2 I 2 < 97B 
79B@9FD<K9E><= E@OE?, <ECB?P;B64FP E6B=EF64 BCD989?<F9?S 2 I 2 8?S 6OK<E?9A<S 97B ;A4K9A<S, CD<@9ASFP 
BCD989?<F9?< 8?S D9L9A<S E<EF9@O ?<A9=AOI GD46A9A<=, @B89?<DB64FP D94?PAO9 E<FG4J<< E CB@BMPR E<EF9@O 
?<A9=AOI GD46A9A<=, <EE?98B64FP CBEFDB9AAO9 @B89?< E CB@BMPR @4FD<J < BCD989?<F9?9=, <AF9DCD9F<DB64FP 
CB?GK9AAO= D9;G?PF4F; 

<ECB?P;B64FP E6B=EF64 89=EF6<= E >BDAS@< 8?S CD9B5D4;B64A<S 6OD4:9A<=;  
6OCB?ASFP CD9B5D4;B64A<S K<E?B6OI 6OD4:9A<=, EB89D:4M<I EF9C9A< E D4J<BA4?PAO@ CB>4;4F9?9@; 
<ECB?P;B64FP E6B=EF64 ?B74D<H@B6 8?S CD9B5D4;B64A<S ?B74D<H@<K9E><I 6OD4:9A<=; 
E6B5B8AB   BC9D<DB64FP   CBASF<S@<: <DD4J<BA4?PAO9, CB>4;4F9?PAO9 < ?B74D<H@<K9E><9 GD46A9A<S, 

A4IB8<FP <I D9L9A<S E CB@BMPR D46ABE<?PAOI C9D9IB8B6 <?< BEGM9EF6?SS CDB69D>G >BDA9=; 
CD<@9ASFP BEAB6AO9 FD<7BAB@9FD<K9E><9 HBD@G?O 8?S CD9B5D4;B64A<S FD<7BAB@9FD<K9E><I 6OD4:9A<=; 
E6B5B8AB BC9D<DB64FP CBASF<9@: FD<7BAB@9FD<K9E>B9 GD46A9A<9, CD<@9ASFP A9B5IB8<@O9 HBD@G?O 8?S 

D9L9A<S BEAB6AOI F<CB6 FD<7BAB@9FD<K9E><I GD46A9A<=; 
@B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 4?795DO, EBEF46?SFP 6OD4:9A<S, 
GD46A9A<S, A9D469AEF64 CB GE?B6<R ;484K<, <EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 4CC4D4F4 

4?795DO. 
(GA>J<< < 7D4H<><: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: HGA>J<S, ECBEB5O ;484A<S HGA>J<<, 6;4<@AB B5D4FAO9 HGA>J<<, 

>B@CB;<J<S HGA>J<=, 7D4H<> HGA>J<<, 6OCB?ASFP Q?9@9AF4DAO9 CD9B5D4;B64A<S 7D4H<>B6 HGA>J<=; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: B5?4EFP BCD989?9A<S < @AB:9EF6B ;A4K9A<= HGA>J<<, AG?< HGA>J<<, 

CDB@9:GF>< ;A4>BCBEFBSAEF64; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: KёFAO9 < A9KёFAO9 HGA>J<<, C9D<B8<K9E><9 HGA>J<<, CDB@9:GF>< 

@BABFBAABEF< HGA>J<<, @4>E<@G@O < @<A<@G@O HGA>J<<, A4<5B?PL99 < A4<@9APL99 ;A4K9A<9 HGA>J<< A4 
CDB@9:GF>9;  

E6B5B8AB BC9D<DB64FP CBASF<S@<: EF9C9AA4S HGA>J<S E A4FGD4?PAO@ < J9?O@ CB>4;4F9?9@, 7D4H<> 
EF9C9AAB= HGA>J<< E A4FGD4?PAO@ < J9?O@ CB>4;4F9?9@, 7D4H<>  >BDAS  n-B=  EF9C9A<  >4>  HGA>J<<  B5D4FAB=  
EF9C9A< E A4FGD4?PAO@ CB>4;4F9?9@; 

BC9D<DB64FP CBASF<S@<: ?<A9=A4S, >648D4F<KA4S < 8DB5AB-?<A9=A4S HGA>J<<, 6OCB?ASFP Q?9@9AF4DAB9 
<EE?98B64A<9 < CBEFDB9A<9 <I 7D4H<>B6; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: CB>4;4F9?PA4S < ?B74D<H@<K9E>4S HGA>J<<, <I E6B=EF64 < 7D4H<><, 
<ECB?P;B64FP <I 7D4H<>< 8?S D9L9A<S GD46A9A<=; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: FD<7BAB@9FD<K9E>4S B>DG:ABEFP, BCD989?9A<9 FD<7BAB@9FD<K9E><I 
HGA>J<= K<E?B6B7B 4D7G@9AF4; 

<ECB?P;B64FP   7D4H<><   HGA>J<=   8?S   <EE?98B64A<S   CDBJ9EEB6 < ;46<E<@BEF9= CD< D9L9A<< ;484K <; 
8DG7<I GK95AOI CD98@9FB6 < D94?PAB= :<;A<, 6OD4:4FP HBD@G?4@< ;46<E<@BEF< @9:8G 69?<K<A4@<; 

!4K4?4 @4F9@4F<K9E>B7B 4A4?<;4: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: 4D<H@9F<K9E>4S < 79B@9FD<K9E>4S CDB7D9EE<S, 59E>BA9KAB G5O64RM4S 
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"5GK4RM<=ES 8B?:9A B5?484FP E?98GRM<@< D9;G?PF4F4@<, B5M<@< < CDBH9EE<BA4?PAO@< 
>B@C9F9AJ<S@<: 

79B@9FD<K9E>4S CDB7D9EE<S, ?<A9=AO= < Q>ECBA9AJ<4?PAO= DBEF, HBD@G?4 E?B:AOI CDBJ9AFB6, <@9FP 
CD9EF46?9A<9 B >BAEF4AF9; 

<ECB?P;B64FP CDB7D9EE<< 8?S D9L9A<S D94?PAOI ;484K CD<>?48AB7B I4D4>F9D4;  
E6B5B8AB BC9D<DB64FP CBASF<S@<: CBE?98B64F9?PABEFP, ECBEB5O ;484A<S CBE?98B64F9?PABEF9=, 

@BABFBAAO9 < B7D4A<K9AAO9 CBE?98B64F9?PABEF<, CBA<@4FP BEAB6O ;4DB:89A<S @4F9@4F<K9E>B7B 4A4?<;4 >4> 
4A4?<;4 59E>BA9KAB @4?OI;  

E6B5B8AB BC9D<DB64FP CBASF<S@<: A9CD9DO6AO9 HGA>J<<, FBK>< D4;DO64 7D4H<>4 HGA>J<<, 4E<@CFBFO 
7D4H<>4 HGA>J<<; 

E6B5B8AB BC9D<DB64FP CBASF<9@: HGA>J<S, A9CD9DO6A4S A4 BFD9;>9, CD<@9ASFP E6B=EF64 A9CD9DO6AOI 
HGA>J<= 8?S D9L9A<S ;484K; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: C9D64S < 6FBD4S CDB<;6B8AO9 HGA>J<<, >4E4F9?PA4S > 7D4H<>G HGA>J<<; 
6OK<E?SFP CDB<;6B8AO9 EG@@O, CDB<;6989A<S, K4EFAB7B < >B@CB;<J<< 86GI HGA>J<=, ;A4FP CDB<;6B8AO9 

Q?9@9AF4DAOI HGA>J<=; 
<ECB?P;B64FP 79B@9FD<K9E><= < H<;<K9E><= E@OE? CDB<;6B8AB= 8?S D9L9A<S ;484K. 
 AB:9EF64 < ?B7<>4: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: @AB:9EF6B, BC9D4J<< A48 @AB:9EF64@<;  
<ECB?P;B64FP F9BD9F<>B-@AB:9EF69AAO= 4CC4D4F 8?S BC<E4A<S D94?PAOI CDBJ9EEB6 < S6?9A<=, CD< D9L9A<< 

;484K <; 8DG7<I GK95AOI CD98@9FB6; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: BCD989?9A<9, F9BD9@4, GD46A9A<9­ E?98EF6<9, E6B=EF6B @4F9@4F<K9E>B7B 

B5N9>F4, 8B>4;4F9?PEF6B, D46ABE<?PAO9 GD46A9A<S < A9D469AEF64. 
� >BAJG B5GK9A<S 6B 2-@ CB?G7B8<< B5GK4RM<=ES CB?GK<F E?98GRM<9 CD98@9FAO9 D9;G?PF4FO CB BF89?PAO@ 

F9@4@ H989D4?PAB= D45BK9= CDB7D4@@O GK95AB7B >GDE4 «�?795D4 < A4K4?4 @4F9@4F<K9E>B7B 4A4?<;4»: 
'<E?4 < 6OK<E?9A<S: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: A4FGD4?PAB9 < J9?B9 K<E?B, @AB:9EF64 A4FGD4?PAOI < J9?OI K<E9?, 

<ECB?P;B64FP CD<;A4>< 89?<@BEF< J9?OI K<E9?, !"� < !"� A4FGD4?PAOI K<E9? 8?S D9L9A<S ;484K, CD<@9ASFP 
4?7BD<F@ �6>?<84; 

E6B5B8AB BC9D<DB64FP CBASF<9@ BEF4F>4 CB @B8G?R, ;4C<EO64FP A4FGD4?PAO9 K<E?4 6 D4;?<KAOI 
CB;<J<BAAOI E<EF9@4I EK<E?9A<S; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: >B@C?9>EAB9 K<E?B < @AB:9EF6B >B@C?9>EAOI K<E9?, CD98EF46?SFP 
>B@C?9>EAO9 K<E?4 6 4?795D4<K9E>B= < FD<7BAB@9FD<K9E>B= HBD@9, 6OCB?ASFP 4D<H@9F<K9E><9 BC9D4J<< E A<@< < 
<;B5D4:4FP A4 >BBD8<A4FAB= C?BE>BEF<.  

'D46A9A<S < A9D469AEF64: 
E6B5B8AB BC9D<DB64FP CBASF<S@<: <DD4J<BA4?PAO9, CB>4;4F9?PAO9 < ?B74D<H@<K9E><9 A9D469AEF64, A4IB8<FP 

<I D9L9A<S E CB@BMPR D46ABE<?PAOI C9D9IB8B6; 
BEGM9EF6?SFP BF5BD >BDA9= CD< D9L9A<< FD<7BAB@9FD<K9E>B7B GD46A9A<S; E6B5B8AB BC9D<DB64FP CBASF<9@ 

FD<7BAB@9FD<K9E>B9 A9D469AEF6B, CD<@9ASFP 
A9B5IB8<@O9 HBD@G?O 8?S D9L9A<S BEAB6AOI F<CB6 FD<7BAB@9FD<K9E><I A9D469AEF6; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: E<EF9@4 < EB6B>GCABEFP GD46A9A<= < A9D469AEF6, D46ABE<?PAO9 E<EF9@O < 

E<EF9@O-E?98EF6<S, A4IB8<FP D9L9A<S E<EF9@O < EB6B>GCABEF9= D4J<BA4?PAOI, <DD4J<BA4?PAOI, CB>4;4F9?PAOI < 
?B74D<H@<K9E><I GD46A9A<= < A9D469AEF6; 

D9L4FP D4J<BA4?PAO9, <DD4J<BA4?PAO9, CB>4;4F9?PAO9, ?B74D<H@<K9E><9 < FD<7BAB@9FD<K9E><9 GD46A9A<S < 
A9D469AEF64, EB89D:4M<9 @B8G?< < C4D4@9FDO; 

CD<@9ASFP 7D4H<K9E><9 @9FB8O 8?S D9L9A<S GD46A9A<= < A9D469AEF6, 4 F4>:9 ;484K E C4D4@9FD4@<; 
@B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 4?795DO, EBEF46?SFP 6OD4:9A<S, GD46A9A<S, A9D469AEF64 < <I 

E<EF9@O CB GE?B6<R ;484K<, <EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 4CC4D4F4 4?795DO, 
<AF9DCD9F<DB64FP CB?GK9AAO= D9;G?PF4F. 

(GA>J<< < 7D4H<><: 
EFDB<FP 7D4H<>< >B@CB;<J<< HGA>J<= E CB@BMPR Q?9@9AF4DAB7B <EE?98B64A<S < E6B=EF6 >B@CB;<J<< 86GI 

HGA>J<=; 
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"5GK4RM<=ES 8B?:9A B5?484FP E?98GRM<@< D9;G?PF4F4@<, B5M<@< < CDBH9EE<BA4?PAO@< 
>B@C9F9AJ<S@<: 

EFDB<FP 79B@9FD<K9E><9 B5D4;O GD46A9A<= < A9D469AEF6 A4 >BBD8<A4FAB= C?BE>BEF<; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: 7D4H<>< FD<7BAB@9FD<K9E><I HGA>J<=; CD<@9ASFP HGA>J<< 8?S 

@B89?<DB64A<S < <EE?98B64A<S D94?PAOI CDBJ9EEB6.  
!4K4?4 @4F9@4F<K9E>B7B 4A4?<;4: 
<ECB?P;B64FP CDB<;6B8AGR 8?S <EE?98B64A<S HGA>J<< A4 @BABFBAABEFP < Q>EFD9@G@O; 
A4IB8<FP A4<5B?PL99 < A4<@9APL99 ;A4K9A<S HGA>J<< A9CD9DO6AB= A4 BFD9;>9; 
<ECB?P;B64FP CDB<;6B8AGR 8?S A4IB:89A<S A4<?GKL97B D9L9A<S 6 CD<>?48AOI, 6 FB@ K<E?9 EBJ<4?PAB-

Q>BAB@<K9E><I, ;484K4I, 8?S BCD989?9A<S E>BDBEF< < GE>BD9A<S CDBJ9EE4, ;484AAB7B HBD@G?B= <?< 7D4H<>B@; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: C9D6BB5D4;A4S, BCD989?ёAAO= <AF97D4?, A4IB8<FP C9D6BB5D4;AO9 

Q?9@9AF4DAOI HGA>J<= < 6OK<E?SFP <AF97D4? CB HBD@G?9 !PRFBA4-�9=5A<J4; 
A4IB8<FP C?BM48< C?BE><I H<7GD < B5Nё@O F9? E CB@BMPR <AF97D4?4; 
<@9FP CD98EF46?9A<9 B @4F9@4F<K9E>B@ @B89?<DB64A<< A4 CD<@9D9 EBEF46?9A<S 8<HH9D9AJ<4?PAOI 

GD46A9A<=; 
D9L4FP CD<>?48AO9 ;484K<, 6 FB@ K<E?9 EBJ<4?PAB-Q>BAB@<K9E>B7B < H<;<K9E>B7B I4D4>F9D4, ED98EF64@< 

@4F9@4F<K9E>B7B 4A4?<;4. 
#D98@9FAO9 D9;G?PF4FO CB BF89?PAO@ F9@4@ GK95AB7B >GDE4 «�9B@9FD<O». � >BAJG 1 CB?G7B8<S 

B5GK4RM<=ES A4GK<FES: 
E6B5B8AB BC9D<DB64FP BEAB6AO@< CBASF<S@< EF9D9B@9FD<< CD< D9L9A<< ;484K < CDB6989A<< 

@4F9@4F<K9E><I D4EEG:89A<=; 
CD<@9ASFP 4>E<B@O EF9D9B@9FD<< < E?98EF6<S <; A<I CD< D9L9A<< 79B@9FD<K9E><I ;484K; 
>?4EE<H<J<DB64FP 6;4<@AB9 D4ECB?B:9A<9 CDS@OI 6 CDBEFD4AEF69, C?BE>BEF9= 6 CDBEFD4AEF69, CDS@OI < 

C?BE>BEF9= 6 CDBEFD4AEF69; 
E6B5B8AB BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E G7?4@< 6 CDBEFD4AEF69: @9:8G CDS@O@< 6 CDBEFD4AEF69, 

@9:8G CDS@B= < C?BE>BEFPR; 
E6B5B8AB BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E @AB7B7D4AA<>4@<; 
E6B5B8AB D4ECB;A464FP BEAB6AO9 6<8O @AB7B7D4AA<>B6 (CD<;@4, C<D4@<84, CDS@BG7B?PAO= C4D4??9?9C<C98, 

>G5); 
>?4EE<H<J<DB64FP @AB7B7D4AA<><, 6O5<D4S BEAB64A<S 8?S >?4EE<H<>4J<<; E6B5B8AB BC9D<DB64FP CBASF<S@<, 

E6S;4AAO@< E E9K9A<9@ @AB7B7D4AA<>B6 C?BE>BEFPR; 
6OCB?ASFP C4D4??9?PAB9, J9AFD4?PAB9 < BDFB7BA4?PAB9 CDB9>F<DB64A<9 H<7GD A4 C?BE>BEFP, 6OCB?ASFP 

<;B5D4:9A<S H<7GD A4 C?BE>BEF<; 
EFDB<FP E9K9A<S @AB7B7D4AA<>B6 D4;?<KAO@< @9FB84@<, 6OCB?ASFP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 

CDBEFOI B5Nё@AOI H<7GD: 6<8 E69DIG, E5B>G, EA<;G; 
6OK<E?SFP C?BM48< CB69DIABEF9= @AB7B7D4AA<>B6 (CD<;@4, C<D4@<84), 79B@9FD<K9E><I F9? E CD<@9A9A<9@ 

HBD@G?; 
E6B5B8AB BC9D<DB64FP CBASF<S@<: E<@@9FD<S 6 CDBEFD4AEF69, J9AFD, BEP < C?BE>BEFP E<@@9FD<<, J9AFD, BEP < 

C?BE>BEFP E<@@9FD<< H<7GDO; 
E6B5B8AB   BC9D<DB64FP   CBASF<S@<, EBBF69FEF6GRM<@<   69>FBD4@ < >BBD8<A4F4@ 6 CDBEFD4AEF69; 
6OCB?ASFP 89=EF6<S A48 69>FBD4@<; 
D9L4FP ;484K< A4 8B>4;4F9?PEF6B @4F9@4F<K9E><I BFABL9A<= < A4IB:89A<9 79B@9FD<K9E><I 69?<K<A, 

CD<@9ASS <;69EFAO9 @9FB8O CD< D9L9A<< @4F9@4F<K9E><I ;484K CB6OL9AAB7B < 6OEB>B7B GDB6AS E?B:ABEF<; 
CD<@9ASFP CDBEF9=L<9 CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB- >B@@GA<>4J<BAAO9 E<EF9@O CD< D9L9A<< 

EF9D9B@9FD<K9E><I ;484K; 
<;6?9>4FP, CD9B5D4;B6O64FP   <    <AF9DCD9F<DB64FP    <AHBD@4J<R B CDBEFD4AEF69AAOI 79B@9FD<K9E><I 

H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I < D<EGA>4I; 
CD<@9ASFP CB?GK9AAO9 ;A4A<S A4 CD4>F<>9: ED46A<64FP < 4A4?<;<DB64FP D94?PAO9 E<FG4J<<, CD<@9ASFP 

<;GK9AAO9 CBASF<S 6 CDBJ9EE9 CB<E>4 D9L9A<S @4F9@4F<K9E>< EHBD@G?<DB64AAB= CDB5?9@O, @B89?<DB64FP 
D94?PAO9 E<FG4J<< A4 S;O>9 79B@9FD<<, <EE?98B64FP CBEFDB9AAO9 @B89?< E <ECB?P;B64A<9@ 79B@9FD<K9E><I 
CBASF<= < F9BD9@, 4CC4D4F4 4?795DO, D9L4FP CD4>F<K9E><9 ;484K<, E6S;4AAO9 E A4IB:89A<9@ 79B@9FD<K9E><I 
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"5GK4RM<=ES 8B?:9A B5?484FP E?98GRM<@< D9;G?PF4F4@<, B5M<@< < CDBH9EE<BA4?PAO@< 
>B@C9F9AJ<S@<: 

69?<K<A; 
<@9FP CD98EF46?9A<S B5 BEAB6AOI QF4C4I D4;6<F<S 79B@9FD<< >4> EBEF46AB= K4EF< HGA84@9AF4 D4;6<F<S 

F9IAB?B7<=. 
� >BAJG 2 CB?G7B8<S B5GK4RM<=ES A4GK<FES: 
E6B5B8AB BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E J<?<A8D<K9E>B=, >BA<K9E>B= < EH9D<K9E>B= CB69DIABEFS@<, 

B5NSEASFP ECBEB5O CB?GK9A<S; 
BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E F9?4@< 6D4M9A<S: J<?<A8DB@, >BAGEB@, EH9DB= < L4DB@; 
D4ECB;A464FP F9?4 6D4M9A<S (J<?<A8D, >BAGE, EH9D4 < L4D) < B5NSEASFP ECBEB5O CB?GK9A<S F9? 6D4M9A<S; 
>?4EE<H<J<DB64FP 6;4<@AB9 D4ECB?B:9A<9 EH9DO < C?BE>BEF<; 
6OK<E?SFP 69?<K<AO Q?9@9AFB6 @AB7B7D4AA<>B6 < F9? 6D4M9A<S, B5Nё@O < C?BM48< CB69DIABEF9= 

@AB7B7D4AA<>B6 < F9? 6D4M9A<S, 79B@9FD<K9E><I F9? E CD<@9A9A<9@ HBD@G?; 
E6B5B8AB BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E >B@5<A4J<S@< F9? 6D4M9A<S < @AB7B7D4AA<>B6: 

@AB7B7D4AA<>, 6C<E4AAO= 6 EH9DG < BC<E4AAO= B>B?B EH9DO, EH9D4, 6C<E4AA4S 6 @AB7B7D4AA<> <?< F9?B 
6D4M9A<S; 

6OK<E?SFP EBBFABL9A<S @9:8G C?BM48S@< CB69DIABEF9= < B5Nё@4@< CB8B5AOI F9?; 
<;B5D4:4FP <;GK49@O9 H<7GDO, 6OCB?ASFP (6OABEAO9) C?BE><9 K9DF9:< <; D<EGA>B6 CDBEFOI B5Nё@AOI 

H<7GD: 6<8 E69DIG, E5B>G, EA<;G, EFDB<FP E9K9A<S F9? 6D4M9A<S; 
<;6?9>4FP, <AF9DCD9F<DB64FP < CD9B5D4;B6O64FP <AHBD@4J<R H<7GD4I, CD98EF46?9AAGR A4 K9DF9:4I B 

CDBEFD4AEF69AAOI 79B@9FD<K9E><I < D<EGA>4I; 
E6B5B8AB BC9D<DB64FP CBASF<9@ 69>FBD 6 CDBEFD4AEF69; 
6OCB?ASFP BC9D4J<< A48 69>FBD4@<; 
;48464FP C?BE>BEFP GD46A9A<9@ 6 89>4DFB6B= E<EF9@9 >BBD8<A4F; 
D9L4FP 79B@9FD<K9E><9 ;484K< A4 6OK<E?9A<9 G7?B6 @9:8G CDS@O@< < C?BE>BEFS@<, 6OK<E?9A<9 D4EEFBSA<= 

BF FBK>< 8B C?BE>BEF<, 6 J9?B@, A4 CD<@9A9A<9 69>FBDAB->BBD8<A4FAB7B @9FB84 CD< D9L9A<<; 
E6B5B8AB BC9D<DB64FP CBASF<S@<, E6S;4AAO@< E 86<:9A<9@ 6 CDBEFD4AEF69, ;A4FP E6B=EF64 86<:9A<=; 
6OCB?ASFP <;B5D4:9A<S @AB7B7D4AA<>B@ < F9? 6D4M9A<S CD< C4D4??9?PAB@ C9D9ABE9, J9AFD4?PAB= 

E<@@9FD<<, ;9D>4?PAB= E<@@9FD<<, CD< CB6BDBF9 6B>DG7 CDS@B=, CD9B5D4;B64A<S CB8B5<S; 
EFDB<FP E9K9A<S @AB7B7D4AA<>B6 < F9? 6D4M9A<S: E9K9A<S J<?<A8D4 (C4D4??9?PAB < C9DC9A8<>G?SDAB BE<), 

E9K9A<S >BAGE4 (C4D4??9?PAB9 BEAB64A<R < CDBIB8SM99 K9D9; 69DL<AG), E9K9A<S L4D4; 
<ECB?P;B64FP @9FB8O CBEFDB9A<S E9K9A<=: @9FB8 E?98B6, @9FB8 6AGFD9AA97B CDB9>F<DB64A<S, @9FB8 C9D9ABE4 

E9>GM9= C?BE>BEF<; 
8B>4;O64FP 79B@9FD<K9E><9 GF69D:89A<S; 
CD<@9ASFP 79B@9FD<K9E><9 H4>FO 8?S D9L9A<S EF9D9B@9FD<K9E><I ;484K, CD98CB?474RM<I A9E>B?P>B L47B6 

D9L9A<S, 9E?< GE?B6<S CD<@9A9A<S ;484AO 6 S6AB= < A9S6AB= HBD@9; 
D9L4FP ;484K< A4 8B>4;4F9?PEF6B @4F9@4F<K9E><I BFABL9A<= < A4IB:89A<9 79B@9FD<K9E><I 69?<K<A; 
CD<@9ASFP CDB7D4@@AO9 ED98EF64 < Q?9>FDBAAB->B@@GA<>4J<BAAO9 E<EF9@O CD< D9L9A<< EF9D9B@9FD<K9E><I 

;484K; 
CD<@9ASFP CB?GK9AAO9 ;A4A<S A4 CD4>F<>9: ED46A<64FP, 4A4?<;<DB64FP < BJ9A<64FP D94?PAO9 E<FG4J<<, 

CD<@9ASFP <;GK9AAO9 CBASF<S, F9BD9@O, E6B=EF64 6 CDBJ9EE9 CB<E>4 D9L9A<S @4F9@4F<K9E>< EHBD@G?<DB64AAB= 
CDB5?9@O, @B89?<DB64FP D94?PAO9 E<FG4J<< A4 S;O>9 79B@9FD<<, <EE?98B64FP CBEFDB9AAO9 @B89?< E 
<ECB?P;B64A<9@ 79B@9FD<K9E><I CBASF<= < F9BD9@, 4CC4D4F4 4?795DO, D9L4FP CD4>F<K9E><9 ;484K<, E6S;4AAO9 E 
A4IB:89A<9@ 79B@9FD<K9E><I 69?<K<A; 

<@9FP CD98EF46?9A<S B5 BEAB6AOI QF4C4I D4;6<F<S 79B@9FD<< >4> EBEF46AB= K4EF< HGA84@9AF4 D4;6<F<S 
F9IAB?B7<=. 

 

#D98@9FAO9 D9;G?PF4FO CB BF89?PAO@ F9@4@ GK95AB7B D4;89?4 «�9DBOFABEFP < EF4F<EF<>4». � >BAJG 1 
CB?G7B8<S B5GK4RM<=ES A4GK<FES: 

E6B5B8AB BC9D<DB64FP CBASF<S@<: 7D4H, C?BE><= 7D4H, E6S;AO= 7D4H, CGFP 6 7D4H9, J9CP, J<>?, 89D96B, 
EF9C9AP 69DL<AO, 89D96B E?GK4=AB7B Q>EC9D<@9AF4; 
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Ф��С*  

"5GK4RM<=ES 8B?:9A B5?484FP E?98GRM<@< D9;G?PF4F4@<, B5M<@< < CDBH9EE<BA4?PAO@< 
>B@C9F9AJ<S@<: 

E6B5B8AB BC9D<DB64FP CBASF<S@<: E?GK4=AO= Q>EC9D<@9AF (BCOF), E?GK4=AB9 EB5OF<9, Q?9@9AF4DAB9 
E?GK4=AB9 EB5OF<9 (Q?9@9AF4DAO= <EIB8) E?GK4=AB7B BCOF4, A4IB8<FP 69DBSFABEF< EB5OF<= 6 BCOF4I E 
D46AB6B;@B:AO@< Q?9@9AF4DAO@< EB5OF<S@<; 

A4IB8<FP < HBD@G?<DB64FP EB5OF<S: C9D9E9K9A<9, B5N98<A9A<9 84AAOI EB5OF<=, EB5OF<9, CDBF<6BCB?B:AB9 
84AAB@G, <ECB?P;B64FP 8<47D4@@O Э=?9D4, >BBD8<A4FAGR CDS@GR 8?S D9L9A<S ;484K, CB?P;B64FPES HBD@G?B= 
E?B:9A<S 69DBSFABEF9= 8?S 69DBSFABEF9= 86GI < FD9I E?GK4=AOI EB5OF<=; 

BC9D<DB64FP CBASF<S@<: GE?B6A4S 69DBSFABEFP, G@AB:9A<9 69DBSFABEF9=, A9;46<E<@O9 EB5OF<S, 89D96B 
E?GK4=AB7B Q>EC9D<@9AF4, A4IB8<FP 69DBSFABEF< EB5OF<= E CB@BMPR CD46<?4 G@AB:9A<S, 89D964 E?GK4=AB7B 
BCOF4, <ECB?P;B64FP HBD@G?G CB?AB= 69DBSFABEF<, HBD@G?G �4=9E4 CD< D9L9A<< ;484K, BCD989?SFP A9;46<E<@BEFP 
EB5OF<= CB HBD@G?9 < CB BD74A<;4J<< E?GK4=AB7B Q>EC9D<@9AF4; 

CD<@9ASFP <;GK9AAO9 >B@5<A4FBDAO9 HBD@G?O 8?S C9D9K<E?9A<S Q?9@9AFB6 @AB:9EF6, Q?9@9AF4DAOI 
EB5OF<= E?GK4=AB7B BCOF4, D9L9A<S ;484K CB F9BD<< 69DBSFABEF9=; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: 5<A4DAO= E?GK4=AO= BCOF (<ECOF4A<9), GEC9I < A9G84K4, A9;46<E<@O9 
<ECOF4A<S, E9D<S <ECOF4A<=, A4IB8<FP 69DBSFABEF< EB5OF<=: 6 E9D<< <ECOF4A<= 8B C9D6B7B GEC9I4, 6 E9D<< 
<ECOF4A<= �9DAG??<, 6 BCOF9, E6S;4AAB@ EB E?GK4=AO@ 6O5BDB@ <; >BA9KAB= EB6B>GCABEF<; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: E?GK4=A4S 69?<K<A4, D4ECD989?9A<9 69DBSFABEF9=, 8<47D4@@4 
D4ECD989?9A<S, 5<A4DA4S E?GK4=A4S 69?<K<A4, 79B@9FD<K9E>B9, 5<AB@<4?PAB9 D4ECD989?9A<9. 

� >BAJG 2 CB?G7B8<S B5GK4RM<=ES A4GK<FES: 
BC9D<DB64FP CBASF<S@<: EB6@9EFAB9 D4ECD989?9A<9 86GI E?GK4=AOI 69?<K<A, <ECB?P;B64FP F45?<JG 

EB6@9EFAB7B D4ECD989?9A<S 86GI E?GK4=AOI 69?<K<A 8?S 6O89?9A<S D4ECD989?9A<S >4:8B= 69?<K<AO, BCD989?9A<S 
A9;46<E<@BEF< E?GK4=AOI 69?<K<A; 

E6B5B8AB BC9D<DB64FP CBASF<9@ @4F9@4F<K9E>B7B B:<84A<S E?GK4=AB= 69?<K<AO (D4ECD989?9A<S), CD<@9ASFP 
E6B=EF64 @4F9@4F<K9E>B7B B:<84A<S CD< D9L9A<< ;484K, 6OK<E?SFP @4F9@4F<K9E>B9 B:<84A<9 5<AB@<4?PAB7B < 
79B@9FD<K9E>B7B D4ECD989?9A<=; 

E6B5B8AB BC9D<DB64FP CBASF<S@<: 8<EC9DE<S, EF4A84DFAB9 BF>?BA9A<9 E?GK4=AB= 69?<K<AO, CD<@9ASFP 
E6B=EF64 8<EC9DE<< E?GK4=AB= 69?<K<AO (D4ECD989?9A<S) CD< D9L9A<< ;484K, 6OK<E?SFP 8<EC9DE<R < EF4A84DFAB9 
BF>?BA9A<9 79B@9FD<K9E>B7B < 5<AB@<4?PAB7B D4ECD989?9A<=; 

6OK<E?SFP 6O5BDBKAO9 I4D4>F9D<EF<>< CB 84AAB= 6O5BD>9 < BJ9A<64FP I4D4>F9D<EF<><   79A9D4?PAB=   
EB6B>GCABEF<   84AAOI   CB   6O5BDBKAO@ I4D4>F9D<EF<>4@. "J9A<64FP 69DBSFABEF< EB5OF<= < CDB69DSFP 
CDBEF9=L<9 EF4F<EF<K9E><9 7<CBF9;O, CB?P;GSEP <;GK9AAO@< D4ECD989?9A<S@<. 

 

1.4. � D9;G?PF4F9 BE6B9A<S GK95AB= 8<EJ<C?<AO B5GK4RM<9ES 8B?:AO B6?489FP E?98GRM<@< B5M<@< < 
CDBH9EE<BA4?PAO@< >B@C9F9AJ<S@<: 

"� 03. #?4A<DB64FP < D94?<;B6O64FP EB5EF69AAB9 CDBH9EE<BA4?PAB9 < ?<KABEFAB9 D4;6<F<9, 
CD98CD<A<@4F9?PE>GR 89SF9?PABEFP 6 CDBH9EE<BA4?PAB= EH9D9, <ECB?P;B64FP ;A4A<S CB CD46B6B= < H<A4AEB6B= 
7D4@BFABEF< 6 D4;?<KAOI :<;A9AAOI E<FG4J<SI; 

#� 2.2. $4EEK<FO64FP < 4A4?<;<DB64FP ?B7<EF<K9E><9 <;89D:>< 6 CDB<;6B8EF69 < D4ECD989?9A<< 

*�@8<9G4=89: (989D4?PAO= 7BEG84DEF69AAO= B5D4;B64F9?PAO= EF4A84DF ED98A97B B5M97B B5D4;B64A<S, (989D4?PAO= 
7BEG84DEF69AAO= B5D4;B64F9?PAO= EF4A84DF ED98A97B CDBH9EE<BA4?PAB7B B5D4;B64A<S CB EC9J<4?PABEF<  38.02.03 "C9D4J<BAA4S 89SF9?PABEFP 
6 ?B7<EF<>9 

2. �C<E4A<9 L>4? BJ9A<64A<S. 
#B>4;4F9?< BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<KAOI QF4C4I <I HBD@<DB64A<S BCD989?9AO 

6 EBBF69FEF6<< E BEAB6AB= CDBH9EE<BA4?PAB= B5D4;B64F9?PAB= CDB7D4@@B=.  
� F45?<J9 2 CD<6B8<FES L>4?4 BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<KAOI QF4C4I <I 

HBD@<DB64A<S E G>4;4A<9@ >D<F9D<96 <I BJ9A<64A<S. �B 6FBDB@ EFB?5J9 F45?<JO CD<6B8<FES 
L>4?4 BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<KAOI QF4C4I <I HBD@<DB64A<S 6 EBBF69FEF6<< E 
B5B;A4K9AAO@ >D<F9D<9@. 
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&45?<J4 2 – �D<F9D<< < L>4?4 BJ9A<64A<S >B@C9F9AJ<= A4 D4;?<KAOI QF4C4I <I 
HBD@<DB64A<S. 

КD<F9D<< BJ9A<64A<S >B@C9F9AJ<=  
Ш>4?4 

BJ9A<64A<S 

�BEF<7AGFO= GDB69AP BJ9A>< D9;G?PF4FB6 B5GK9A<S CB>4;O649F, KFB EFG89AF 
B5?4849F A9B5IB8<@B= E<EF9@B= ;A4A<= < 6?4899F A9>BFBDO@< G@9A<S@< CB 
8<EJ<C?<A9, ECBEB59A CBA<@4FP < <AF9DCD9F<DB64FP BE6B9AAGR 
<AHBD@4J<R, KFB CB;6B?<F 9@G 6 84?PA9=L9@ D4;6<FP F4><9 >4K9EF64 
G@EF69AAB= 89SF9?PABEF<, >4> 7?G5<A4, 7<5>BEFP, >D<F<KABEFP, 
8B>4;4F9?PABEFP, Q6D<EF<KABEFP. 
�BEF<7AGFO= GDB69AP BJ9A>< D9;G?PF4FB6 B5GK9A<S CB>4;O649F, KFB EFG89AF 
B5?4849F A9B5IB8<@B= E<EF9@B= F9BD9F<K9E><I ;A4A<=, 6?4899F A9>BFBDO@< 
G@9A<S@< 4A4?<;4 < D9L9A<S F<CB6OI CD4>F<K9E><I ;484K, KFB CB;6B?<F 9@G 
6 84?PA9=L9@ D4;6<FP CD4>F<K9E><9 G@9A<S 6 84AAB@ A4CD46?9A<< 
CDBH9EE<BA4?PAB= 89SF9?PABEF<. 

#BDB7B6O= 
(B5S;4F9?PAO=) 

�BEF<7AGFO= GDB69AP BJ9A>< D9;G?PF4FB6 B5GK9A<S CB>4;O649F, KFB EFG89AF 
CDB89@BAEFD<DB64? 7?G5B><9 CDBKAO9 ;A4A<S < D4;6<FO9 CD4>F<K9E><9 
G@9A<S < A46O><, @B:9F ED46A<64FP, BJ9A<64FP < 6O5<D4FP @9FB8O D9L9A<S 
CD4>F<K9E><I ;484K, D45BF4FP J9?9A4CD46?9AAB, <ECB?P;GS E6S;4AAO9 @9:8G 
EB5B= HBD@O CD98EF46?9A<S <AHBD@4J<<. 

#B6OL9AAO=  

�BEF<7AGFO= GDB69AP BJ9A>< D9;G?PF4FB6 B5GK9A<S E6<89F9?PEF6G9F B FB@, 
KFB EFG89AF ECBEB59A B5B5M4FP < BJ9A<64FP <AHBD@4J<R, CB?GK9AAGR A4 
BEAB69 <EE?98B64A<S A9EF4A84DFAB= E<FG4J<<; <ECB?P;B64FP E6989A<S <; 
D4;?<KAOI <EFBKA<>B6, GEC9LAB EBBFABES <I E CD98?B:9AAB= E<FG4J<9=. 
�BEF<7AGFO= GDB69AP BJ9A>< D9;G?PF4FB6 B5GK9A<S E6<89F9?PEF6G9F B FB@, 
KFB G EFG89AF4 EHBD@<DB64AO E<EF9@AO9 ;A4A<S 6 EBBF69FEF6GRM9= B5?4EF< 
;A4A<=, A9B5IB8<@O9 8?S D9L9A<S >BA>D9FAOI CD4>F<K9E><I ;484K 6OEB>B7B 
GDB6AS E?B:ABEF<; CD4>F<K9E><9 G@9A<S < A46O>< 4A4?<;4 < <AF9DCD9F4J<< 
<AHBD@4J<<, 4 F4>:9 <ECB?P;B64A<S CB?GK9AAOI E6989A<= 8?S CD<ASF<S 
D9L9A<=.  

#DB86<AGFO=  

 

3. �J9ABKAO9 ED98EF64 8?S CDB6989A<S F9>GM97B >BAFDB?S BE6B9A<S 8<EJ<C?<AO 

3.1. �@8<9@=O9 ?9@9G9=P 7484=89 8;S ?@4:B8G9A:8E @45>B: 

�484A<9 1. "CD989?<F9 @<A<@4?PAB9 K<E?B6B9 @AB:9EF6B, > >BFBDB@G BFABE<FES >4:8B9 K<E?B. 27.3 
2√4 21 23� + 10 

1179  
36√9 

515 5 

 

�484A<9 2. !4=8<F9 ;A4K9A<9 6OD4:9A<S  
 

 

�484A<9 3. !4=8<F9 ;A4K9A<9 6OD4:9A<S   

 

 

�484A<9 4. !4 EK9F 6 54A>9, 8BIB8 CB >BFBDB@G EBEF46?S9F 8% 7B8B6OI, 6A9E?< 220 FOE. D. %>B?P>B FOESK 
DG5?9= 5G89F A4 QFB@ EK9F9 K9D9; 7B8, 9E?< A<>4><I BC9D4J<= EB EK9FB@ CDB6B8<FPES A9 5G89F? 
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�484A<9 5. #BEFGC<6L<= 6 CDB84:G 6 4CD9?9 @B5<?PAO= F9?9HBA EFB<? 40000 DG5?9=. � E9AFS5D9 BA EF4? 
EFB<FP 20500 DG5?9=. !4 E>B?P>B CDBJ9AFB6 EA<;<?4EP J9A4 A4 @B5<?PAO= F9?9HBA 6 C9D<B8 E 4CD9?S CB E9AFS5DP? 

�484A<9 6. '<E?B 8BDB:AB-FD4AECBDFAOI CDB<EL9EF6<= 6 ?9FA<= C9D<B8 EBEF46<?B 0,61 <I K<E?4 6 ;<@A<= 
C9D<B8. !4 E>B?P>B CDBJ9AFB6 G@9APL<?BEP K<E?B 8BDB:AB-FD4AECBDFAOI CDB<EL9EF6<= ?9FB@ CB ED46A9A<R E 
;<@B=? 

 

�484A<9 7. � 7BDB89 60 000 :<F9?9=, CD<K9@ 23% <; A<I <@9RF 46FB@B5<?P. %>B?P>B :<F9?9=, <@9RM<I 
46FB@B5<?P, CDB:<649F 6 QFB@ 7BDB89? 

 

�484A<9 8. �>J<< CD98CD<SF<S D4ECD989?9AO @9:8G 7BEG84DEF6B@ < K4EFAO@< ?<J4@< 6 BFABL9A<< 3:5. 
"5M4S CD<5O?P CD98CD<SF<S CBE?9 GC?4FO A4?B7B6 ;4 7B8 EBEF46<?4 64 @?A. D. �4>4S EG@@4 <; QFB= CD<5O?< 
8B?:A4 CB=F< A4 6OC?4FG K4EFAO@ 4>J<BA9D4@? 

 

�484A<9 9. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 10. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 11. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 12. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 13. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 14. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 
 

�484A<9 15. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 16. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 17. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 18. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 
 

�484A<9 19. !4=8<F9 ;A4K9A<9 6OD4:9A<S 
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�484A<9 20. !4=8<F9 ;A4K9A<9 6OD4:9A<S 

 

 

�484A<9 21. $9L<F9 GD46A9A<S. $4;?B:<F9 @AB7BK?9AO 6 ?96B= K4EF< GD46A9A<= A4 @AB:<F9?<. 

. 

ý2 + 4ý 2 21 = 0 

. 

ý3 + 5ý2 2 12ý 2 36 = 0 

. 

ý2 + 3ý + 2 = 0 

. 

2ý3 + ý2 2 2ý 2 1 = 0 

. 

ý2 2 4ý + 4 = 0 

. 

ý3 2 3ý2 + ý 2 3 = 0 

. 

ý3 2 8 = 0 

. 

ý4 2 2ý3 2 19ý2 + 68ý 2 60 = 0 

. 

ý3 + 3ý 2 4 = 0 

0. 

ý6 2 32ý = 0 

 

�484A<9 22. $9L<F9 CB>4;4F9?PAO9 GD46A9A<S 

. 

7� = 49 

. 
 

. 

22�21 = 3 

. 
 

.  . 
 

.  .  

. 
 

0. 
 

 

�484A<9 23. $9L<F9 ?B74D<H@<K9E><9 GD46A9A<S 

. 
 

. 

 

. 
 

. 
 

. 
 

. 
 

. 
 

. 
 

. 
 

0. 
 

 

�484A<9 24. $9L<F9 4?795D4<K9E><9 A9D469AEF64 
 

. 

ý2 + 4ý 2 21 g 0 

. 

ý2 + 3ý + 2ý 2 2 < 0 

. 

ý2 2 4ý + 4ý2 2 4 f 0 

. 

(ý3 2 8)(ý + 3) > 0 
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. 

ý3 + 3ý 2 4ý2 + 4ý 2 21 < 0 

 

�484A<9 25. $9L<F9 CB>4;4F9?PAO9 A9D469AEF64 

. 

7� > 49 

. 

22�21 f 3 

. 
2�+2 < 116 

.   

. 
  

�484A<9 26. $9L<F9 ?B74D<H@<K9E><9 A9D469AEF64 

. 

log2(ý + 1) > 2 

. 

log13(2ý 2 1) f 21 

.  

. 
 

. 
  

 

�484A<9 27. �;B5D4;<F9 G7?O A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF<, BCD989?<F9 <I E<AGE, >BE<AGE < F4A79AE. 

. 

2�3  

. 

57�2  

. 
25�6  

. 

21230° 
. 

405° 
 

�484A<9 28. !4=8<F9 >BE<AGE < F4A79AE G7?4 �� (2 �2 ; 0), 9E?< ý�ÿ� = 20,6. 

 

�484A<9 29. �BECB?P;G=F9EP HBD@G?4@< CD<6989A<S < GCDBEF<F9 6OD4:9A<9 

 

 

�484A<9 30. !4=8<F9 ;A4K9A<S 6OD4:9A<= 

.  .   

. 
 

. 
 

. 
 

.  



13 

 

.  . 
 

. 
 

0. 
 

 

 

�484A<9 31. $9L<F9 FD<7BAB@9FD<K9E><9 GD46A9A<S 

. 
ý�ÿý = 212 

. 

þĀý = √3 

. 
cos⁡(2ý) = 1√2 

.  

. 
 

 

�484A<9 32. $9L<F9 FD<7BAB@9FD<K9E><9 A9D469AEF64 

. 
ĀĀýý g 212 

. 

þĀý < √3 

 

�484A<9 33. !4=8<F9 BFABE<F9?PAGR K4EFBFG DB:89A<S 896BK9> 6 @9EFAB@ DB88B@9, 9E?< ;4 7B8 <; 1200 
DB8<6L<IES 89F9= 588 5O?< 896BK>4@<.  

 

�484A<9 34. � ED98A9@ <; 1500 E48B6OI A4EBEB6, CBEFGC<6L<I 6 CDB84:G, 30 CB8F9>4RF. !4=8<F9 
69DBSFABEFP FB7B, KFB B8<A E?GK4=AB 6O5D4AAO= 8?S >BAFDB?S A4EBE A9 CB8F9>49F. 

 

�484A<9 35. #B EF4F<EF<>9 12% D45BF EFG89AFB6 EC<E4AO 8DG7 G 8DG74. (4AE FB7B, KFB CD9CB8464F9?P A9 
;4@9F<F EC<E4AAGR D45BFG 15%. !4=8<F9 69DBSFABEFP FB7B, KFB E?GK4=AO= EFG89AF EC<E4? < A9 CBC4?ES. 

 

�484A<9 36. �D<6BDG><= >B65B= �:BA CBC4849F 6 @GIG A4 EF9A9 E 69DBSFABEFPR 0,4, 9E?< EFD9?S9F <; 
CD<EFD9?SAAB7B D96B?P69D4. �E?< �:BA EFD9?S9F <; A9CD<EFD9?SAAB7B D96B?P69D4, FB BA CBC4849F 6 @GIG E 
69DBSFABEFPR 0,1. !4 EFB?9 ?9:<F 10 D96B?P69DB6, <; A<I FB?P>B 4 CD<EFD9?SAAO9. �B65B= �:BA 6<8<F A4 EF9A9 
@GIG, A4G84KG I64F49F C9D6O= CBC46L<=ES C<EFB?9F < EFD9?S9F. !4=8<F9 69DBSFABEFP FB7B, KFB �:BA CDB@4IA9FES. 

 

�484A<9 37.  9I4A<K9E><9 K4EO E 869A48J4F<K4EB6O@ J<H9D5?4FB@ 6 >4>B=-FB @B@9AF E?B@4?<EP < 
C9D9EF4?< <8F<. !4=8<F9 69DBSFABEFP FB7B, KFB K4EB64S EFD9?>4 BEF4AB6<?4EP, 8BEF<7AG6 BF@9F>< 3, AB A9 8B=8S 8B 
BF@9F>< 8 K4EB6. 

 

�484A<9 38. � FBD7B6B@ J9AFD9 864 B8<A4>B6OI 46FB@4F4 CDB84RF >BH9. �9DBSFABEFP FB7B, KFB > >BAJG 8AS 
6 46FB@4F9 ;4>BAK<FES >BH9, D46A4 0,6. �9DBSFABEFP FB7B, KFB >BH9 ;4>BAK<FES 6 B5B<I 46FB@4F4I, D46A4 0,8. 
!4=8<F9 69DBSFABEFP FB7B, KFB > >BAJG 8AS >BH9 BEF4A9FES 6 B5B<I 46FB@4F4I. 

 

�484A<9 39. !4=8<F9 ED98A99 4D<H@9F<K9E>B9, ED98A99 79B@9FD<K9E>B9, @B8G < @98<4AG 8?S K<E?B6OI 
DS8B6: 

165, 180, 181, 181, 173, 178, 157, 160, 187, 193 

5, 4, 4, 4, 5, 3, 5, 4, 5, 3, 5 

16, 17, 17, 19, 23, 17, 18, 18, 18, 16, 17, 17, 19 
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�484A<9 40. #BEFDB=F9 7D4H<> HGA>J<=, BCD989?<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<= HGA>J<=, 
CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S: ÿ(ý) = 3ý 2 5 ÿ(ý) = ý2 2 4  ÿ(ý) = 6ý 

 

�484A<9 41. �OC<L<F9 E<@6B?PAO9 BCD989?9A<S K9FABEF< < A9K9FABEF< HGA>J<<, 4 ;4F9@ 8BD<EG=F9 A4 
D<EGA>9 A HGA>J<R >4> K9FAGR, A4 � – >4> A9K9FAGR. 

 

  

�484A<9 42. #D<698<F9 CD<@9D @BABFBAAB G5O64RM9= HGA>J<< (;4C<L<F9 GD46A9A<9 < <;B5D4;<F9 99 
7D4H<>). 

 

�484A<9 43. #BEFDB=F9 7D4H<> HGA>J<=, BCD989?<F9 B5?4EFP BCD989?9A<S < B5?4EFP ;A4K9A<= HGA>J<=, 
CDB@9:GF>< 6B;D4EF4A<S < G5O64A<S: ÿ(ý) = ý3 ÿ(ý) = √ý 2 3.  ÿ(ý) = 2� ÿ(ý) = 0,5� ÿ(ý) = log2 ý. 

 

�484A<9 44. �OC<L<F9 C9D6O9 CSFP K<E9? CBE?98B64F9?PABEF< < A4=8<F9 <I CD989?: {ÿ2 2 5}:&⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡ lim�→∞ ÿ2 =? {24� } : &⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡ lim�→∞ 24� =?    {2ÿ + 10ÿ } : &⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡⁡ lim�→∞ 2ÿ + 10ÿ =? 

 

�484A<9 45. �OK<E?<F9 CD989?O HGA>J<= lim�→+0 2ý 2 3ý  lim�→20 2ý 2 3ý  lim�→∞ 2ý 2 3ý  lim�→2∞ 2ý 2 3ý  lim�→1+0 ý3 + ýý 2 1  

lim�→2∞ ý3 + ýý 2 1  lim�→3 ý2 + 6ý + 9ý + 3  lim�→+0 15ý3 + ý lim�→∞ 15ý3 + ý lim�→∞(7 2 ý2 + 6ý) 

 

�484A<9 46. #BEFDB=F9 7D4H<> HGA>J<<, G8B6?9F6BDSRM9= GE?B6<S@:  lim�→2∞ ÿ(ý) = 3, lim�→2 ÿ(ý) = +∞, lim�→∞ ÿ(ý) = 25⁡ 
 

�484A<9 47. !4=8<F9 CDB<;6B8AO9 HGA>J<= < 6OK<E?<F9 <I ;A4K9A<S 6 FBK>9 ý = 2 . #B ;A4K9A<R 
CDB<;6B8AB= BCD989?<F9 D4EF9F <?< G5O649F >4:84S HGA>J<S 6 FBK>9 ý = 2. �4>4S <; CD<6989AAOI HGA>J<= 6 
FBK>9 ý = 2 D4EF9F 5OEFD99?  ÿ(ý) = ý2 2 4 
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ÿ(ý) = 6ý ÿ(ý) = ý3 ÿ(ý) = 2� ÿ(ý) = log2 ý. 

 

�484A<9 48. !4=8<F9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< f(x) = x2  6 FBK>9 x = 21 . �;B5D4;<F9 
>4E4F9?PAGR < HGA>J<R A4 7D4H<>9. 

 

�484A<9 49. !4=8<F9 FBK>G @<A<@G@4 < @4>E<@G@4, 4 F4>:9 @4>E<@4?PAB9 < @<A<@4?PAB9 ;A4K9A<9 
HGA>J<= A4 BFD9;>9  ÿ(ý) = ý2 + 100ý ⁡ , ý ∈ [4,21] ÿ(ý) = 2 + 8ý 2 ý22 , ý ∈ [0,6] 

 

�484A<9 50. $9L<F9 E<EF9@O GD46A9A<= E 86G@S A9<;69EFAO@< < <;B5D4;<F9 <I D9L9A<9 A4 7D4H<>4I {2ý 2 þ = 3þ 2 ý = 1  { 2ý 2 þ = 3þ 2 2ý = 26  {ý 2 þ = 3þ 2 ý = 1 

 

�484A<9 51. $9L<F9 E<EF9@O < EB6B>GCABEF< A9D469AEF6 

 

 

 

�484A<9 52. � >G59 ýþÿĀý1þ1ÿ1Ā1 A4=8<F9 G7B? @9:8G: ýþ < ý1þ1 ýþ < ý1þ ýþ < ÿ1ÿ ýþ < ÿ1þ (ýþÿ)⁡и⁡(þ1ÿ1Ā1) (ýþÿ)⁡и⁡(þ1ÿ1þ) 

 

�484A<9 53. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< >G54 E 8?<AB= D95D4 D46AB= 3. 
 

�484A<9 54. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< CDS@BG7B?PAB7B C4D4??9?9C<C984 E D4;@9D4@< 3*4*5. 
 

�484A<9 55. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< F9FD4Q8D4 E 8?<AB= D95D4 D46AB= 2. 
 

�484A<9 56. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< J<?<A8D4 E D48<GEB@ BEAB64A<S D46AO@ 20 < 6OEBFB= 
D46AB= 80. 

�484A<9 57. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< >BAGE4 E D48<GEB@ BEAB64A<S D46AO@ 5 < 6OEBFB= 
D46AB= 9. 

�484A<9 58. !4=8<F9 B5N9@ < C?BM48P CB69DIABEF< L4D4 E D48<GEB@ D46AO@ 5. 
 

�484A<9 59. !4=8<F9 >BBD8<A4FO < 8?<AG 69>FBD4 а⃗ , E A4K4?B@ 6 FBK>9 M(0, 1, 1) < >BAJB@ 6 FBK>9 N(3, 5, 

1). 
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�484A<9 60. !4=8<F9 G7B? @9:8G 69>FBD4@< þ = (0, 3, 4) < 69>FBD4 ÿ⃗ = (3, 4, 0) CD< CB@BM< E>4?SDAB7B 
CDB<;6989A<S. 

 

�484A<9 61. !4=8<F9 GD46A9A<9 C?BE>BEF<, CDBIB8SM9= K9D9; FBK>< A(0, 0, 1), B(1, 1, 1) < %(0, 1,0). 
 

�484A<9 62. !4=8<F9 G7B? @9:8G C?BE>BEFS@<, ;484AAO@< GD46A9A<S@< ý + þ = 0 < √2ý + √2ÿ = 0. 

 

�484A<9 63. !4=8<F9 G7B? @9:8G 69>FBDB@ <; ;484A<S 1 < C?BE>BEFPR <; ;484A<S 3. 
 

3.2. �@8<9@=O9 ?9@9G9=P 6>?@>A>6 8;S B9<4B8G9A:8E 88A:CAA89:  

$B?P @4F9@4F<>< 6 HBD@<DB64A<< CDBH9EE<BA4?PAOI ;A4A<=.  

�4>4S CB7D9LABEFP CB;6B?S9F ?GKL9 BJ9A<FP FBKABEFP 6OK<E?9A<=: BFABE<F9?PA4S <?< 45EB?RFA4S? 
%GM9EF6GRF ?< BFD<J4F9?PAO9 K<E?4? 
�?S D9L9A<S >4><I 5OFB6OI ;484K @B:AB <ECB?P;B64FP CDBJ9AFO? (#D<@.: E><8><, 6>?48O, >D98<FO, 

<AH?SJ<S.) 
�?S K97B <ECB?P;GRFES ?B74D<H@O? (#D<@.: F9BD<S L9EF< DG>BCB:4F<=, ;4>BA �959D4-(9IA9D4.) 
'FB K4M9 6EFD9K49FES 6 D94?PAOI ;484K4I: GD46A9A<S <?< A9D469AEF64? 
�ECB?P;B64A<9 FD<7BAB@9FD<K9E><I HGA>J<= 6 Q>BAB@<>9. (#D<@.: 6D9@9AAO9 DS8O E C9D<B8<K9E><@< 

>B?954A<S@<.) 
#4D48B>E 8A9= DB:89A<=. #4D48B>E  BAF< )B??4. 
�4><9 ED98A<9 <ECB?P;B64FP 8?S F4><I Q>BAB@<K9E><I CB>4;4F9?9= >4> ;4D45BFA4S C?4F4 < F9@CO 

<AH?SJ<<. 
�ECB?P;B64A<9 HGA>J<= 8?S CDB7AB;<DB64A<S Q>BAB@<K9E><I CB>4;4F9?9=. 
#D989?O 6 ;4>BA9 ECDBE4 < CD98?B:9A<S. 
� >4><I E?GK4SI CD< EBEF46?9A<< Q>BAB@<K9E>B= ;484K< <ECB?P;B64FP E<EF9@O < EB6B>GCABEF<. 
�OFB6O9 ;484K<, D9L49@O9 E CB@BMPR EF9D9B@9FD<<. 
#D9<@GM9EF64 D9L9A<S EF9D9B@9FD<K9E><I ;484K >BBD8<A4FAB-69>FBDAO@ @9FB8B@. 
  

 

3.3. �@8<9@=O9 ?9@9G9=P 7484=89 8;S @9H9=8S 7484G / 6O?>;=9=8S 7484=89 ?> 
>5@47FC:  

�484A<9 1. #GEFP 6ODGK>G CD98CD<SF<S @B:AB A4=F< >4> CDB<;6989A<9 B5N9@4 D94?<;B64AAB= CDB8G>J<< 
A4 99 J9AG (� = � ∙ �). !4=8<F9 >4> <;@9A<?4EP 6ODGK>4, 9E?< J9A4 G69?<K<?4EP A4 20%, 4 B5N9@ D94?<;B64AAB= 
CDB8G>J<< EA<;<?ES A4 20%. 

�484A<9 2. %>B?P>B EBEF46<F EG@@4 A4 EK9F9 6 >BAJ9 EDB>4 FD9I?9FA97B 6>?484 CB8 7% 7B8B6OI, CD< 
9:97B8AB@ CBCB?A9A<< EK9F4 6 A4K4?9 7B84 A4 100 FOE. DG5. 

�484A<9 3. %>B?P>B ?9F CBFD95G9FES 9:97B8AB= <AH?SJ<< D46AB= 8% 7B8B6OI, KFB5O J9AO G69?<K<?<EP 
686B9? 

�484K4 4. !4=8<F9 69DBSFABEFP, KFB G C4DO EFG89AFB6 6 7DGCC9 <; 40 K9?B69> EB6C48GF 8A< DB:89A<S. 
�484K4 5. !4 >4>GR EG@@G 54A> @B:9F 6O84FP CD98CD<A<@4F9?R >D98<F, 9E?< EDB> >D98<F4 – 864 7B84, 

@4>E<@4?PAO= C?4F9: CD98CD<A<@4F9?S ;4 7B8 EBEF46?S9F 300 FOE. DG5?9=, 4 EF46>4 54A>4 8?S F4><I >D98<FB6 
A4IB8<FES 6 CD989?4I BF 7,5 8B 9% 7B8B6OI. 

 

3.4. �@8<9@=O9 ?9@9G9=P 7484=89 8;S B9@<8=>;>78G9A:>7> 88:B4=B4:  
!4;B6<F9 B8AG EBFGR 8B?R K<E?4. 
�4><@ E?B6B@ 6 @4F9@4F<>9 B8AB6D9@9AAB A4;O64RFES EC9J<4?PAO9 ;A4K9A<S A9<;69EFAB= < BC9D4J<S, 

CB;6B?SRM4S 6 A9>BFBDOI E?GK4SI F4><9 ;A4K9A<S A4=F<? 
!4;B6<F9 ;484KG <; A9E>B?P><I GD46A9A<= <?< A9D469AEF6 6 @4F9@4F<>9, D9L9A<9@ >BFBDB= 5G89F A45BD 

A9<;69EFAOI CD< >BFBDOI IBFS 5O B8AB <; GD46A9A<= <?< A9D469AEF6 S6?S9FES 69DAO@. 
!4;B6<F9 ;484KG <; A9E>B?P><I GD46A9A<= <?< A9D469AEF6 6 @4F9@4F<>9, D9L9A<9@ >BFBDB= 5G89F A45BD 

A9<;69EFAOI CD< >BFBDOI >4:8B9 <; GD46A9A<= <?< A9D469AEF6 S6?S9FES 69DAO@. 
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!4;B6<F9 @4F9@4F<K9E><= B5N9>F, 5?<;><= CB ;A4K9A<R > 69DBSFABEF<, AB 6 BF?<K<< BF 69DBSFABEF< 
BCD989?S9@O= E CB@BMPR CB6FBDSRM<IES Q>EC9D<@9AFB6. 

�4> A4;O64RF EB5OF<S, >B784 A4EFGC?9A<9 <?< A9 A4EFGC?9A<9 B8AB7B <; EB5OF<= A9 6?<S9F A4 
69DBSFABEFP A4EFGC?9A<S 8DG7B7B? 

�4> A4;O64RF EB5OF<S, >BFBDO9 A9 @B7GF CDB<;B=F< B8AB6D9@9AAB (A4EFGC?9A<9 B8AB7B <E>?RK49F 
A4EFGC?9A<9 8DG7B7B)? 

�4> A4;O64RF 864 A9EB6@9EFAOI EB5OF<S, EG@@4 69DBSFABEF< >BFBDOI D46A4 1? 
�4> A4;O64RF E6B=EF6B HGA>J<<, CD<6B8SM99 > E<@@9FD<< 7D4H<>4 HGA>J<< BFABE<F9?PAB BE< BD8<A4F? 
�4> A4;O64RF D4EEFBSA<9 BF 69DL<AO 8B BEAB64A<S C<D4@<8O? 
 

 

4. З484A<S <?< <AO9 @4F9D<4?O, A9B5IB8<@O9 8?S BJ9A>< ;A4A<=, G@9A<=, 
CD4>F<K9E>B7B BCOF4, I4D4>F9D<;GRM<I HBD@<DB64A<9 >B@C9F9AJ<= 6 CDBJ9EE9 BE6B9A<S 
B5D4;B64F9?PAB= CDB7D4@@O < 8<EJ<C?<AO, 6 IB89 CDB@9:GFBKAB= 4FF9EF4J<< 

4.1. �@8<9@=O9 6>?@>AO : Q:74<9=C 

�BCDBE 1.  AB:9EF64 K<E9?. �DB5<. 
�BCDBE 2. "CD989?9A<9 45EB?RFAB= < BFABE<F9?PAB= CB7D9LABEF<. 
�BCDBE 3. %?B:AO9 CDBJ9AFO. 
�BCDBE 4. "CD989?9A<9 >BDAS A4FGD4?PAB= EF9C9A< <; K<E?4 < 97B E6B=EF64. "CD989?9A<9 EF9C9A< E 

D4J<BA4?PAO@ CB>4;4F9?9@ < 99 E6B=EF64. 
�BCDBE 5. "CD989?9A<9 ?B74D<H@4. %6B=EF64 ?B74D<H@B6. 
�BCDBE 6.  AB7BK?9AO. &9BD9@4 �9;G. $9L9A<9 GD46A9A<= 6OEL<I EF9C9A9= E J9?O@< >BDAS@<. 
�BCDBE 7. "5?4EFP 8BCGEF<@OI ;A4K9A<= 8?S K4EFAB7B, 4D<H@9F<K9E>B7B >BDAS < ?B74D<H@4. 
�BCDBE 8. "CD989?9A<9 E<AGE4, >BE<AGE4 < F4A79AE4 G7?4 A4 FD<7BAB@9FD<K9E>B= B>DG:ABEF<. 
�BCDBE 9. �B>4;4F9?PEF6B BEAB6AB7B FD<7BAB@9FD<K9E>B7B FB:89EF64. 
�BCDBE 10. "FABE<F9?PA4S K4EFBF4. �?4EE<K9E>B9 BCD989?9A<9 69DBSFABEF<. 
�BCDBE 11. &9BD9@O B EG@@9 < CDB<;6989A<< 69DBSFABEF9=. 
�BCDBE 12. �DG7< Э=?9D4 < HBD@G?4 8?S 69DBSFABEF< EB6@9EFAOI EB5OF<=.  
�BCDBE 13. #BASF<9 B E?GK4=AB= 69?<K<A9. �4>BA 5B?PL<I K<E9?. �<8O ED98A<I K<E?B6B7B DS84. 
�BCDBE 14. #BASF<9 B CD989?9 CBE?98B64F9?PABEF< < HGA>J<<. 
�BCDBE 15. #BASF<9 CDB<;6B8AB=. �9B@9FD<K9E><= E@OE? CDB<;6B8AB=. 
�BCDBE 16. #BASF<9 E<EF9@O < EB6B>GCABEF< GD46A9A<= <?< A9D469AEF6. 
�BCDBE 17. �;4<@AB9 D4ECB?B:9A<9 CDS@OI, C?BE>BEF9= < CDS@B= < C?BE>BEF< 6 CDBEFD4AEF69. 

�6G7D4AAO= G7B?. 
�BCDBE 18. "5N9@ < C?BM48P CB69DIABEF< >G54, CD<;@O, C<D4@<8O. 
�BCDBE 19. "5N9@ < C?BM48P CB69DIABEF< J<?<A8D4, >BAGE4, L4D4. 
�BCDBE 20. #BASF<9 69>FBD4 < E>4?SDAB7B CDB<;6989A<S 69>FBDB6. 
�BCDBE 21. $B?P @4F9@4F<>< 6 HBD@<DB64A<< CDBH9EE<BA4?PAOI ;A4A<=.  

 

4.2.  �@8<9@=O9 6>?@>AO B9AB>6OE 7484=89  

В4@84=B   1

 

1. '>4:<F9 BFABE<F9?PAGR CB7D9LABEFP 
CD< B>DG7?9A<< 4,5 8B 5. 

A) 11,(1)% 

�) 5% 

�) 2% 

�) 1,(3)% 

2. �4D45BFA4S C?4F4 EBFDG8A<>4 ;4 7B8 
G69?<K<?4EP A4 20% < EBEF46<?4 60 FOE. 
DG5?9=. �4>B= 5O?4 ;4D45BFA4S C?4F4 
EBFDG8A<>4 6 CDBL?B@ 7B8G? 

A) 40 FOE. DG5?9= 

�) 50 FOE. DG5?9= 

�) 75 FOE. DG5?9= 

�) 48 FOE. DG5?9= 

3. �OK<E?<F9 √263
 

�) 2 

�) 1 

�) 0 
�) 4 

4. �OK<E?<F9 log3 19 
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�) 22 

�) 2 

�) 1 

�) 127 

5. �4>B9 K<E?B S6?S9FES >BDA9@ GD46A9A<S ý3 2 2ý2 + 2ý 2 4 = 0 

�) 21 

�) 1 

�) 2 

�) 22 

6. $9L<F9 GD46A9A<9 2�23 = 8 

�) ý = 6 

�) ý = 0 

�) ý ∈ ∅ 

�) ý = 2 

7. $9L<F9 A9D469AEF6B log2 ý < 21 

�) 0 

�) ý > 0 

�) ý < 2 

�) ý < 0,5 

8. '9@G D469A G7B? 12�3  6 7D48GE4I? 

�) 60° 
�) 720° 
�) 750° 
�) 1700° 

 

9. $9L<F9 GD46A9A<9 ý�ÿý = 1 

�) [
�=�4+2��,⁡⁡⁡�∈��=3�4 +2��,⁡⁡⁡�∈� 

�) ý = �4 + 2�ÿ, ÿ ∈ ý 

�) ý = �2 + �ÿ, ÿ ∈ ý 

�) ý = �2 + 2�ÿ, ÿ ∈ ý 

10.  �4>B64 69DBSFABEFP A969DAB BF69F<FP A4 
QFBF 6BCDBE (CD< GE?B6<<, KFB BF69F 
6O5<D49FES E?GK4=AB)?  

A) 25% 

�) 75% 

�) 50% 

�) 63% 

11.  !4=8<F9 ED98A99 4D<H@9F<K9E>B9 DS84: 
3, 3, 3, 4, 5. 

�) 3,6 

�) 2,4 

�) 3 

�) 3,3 

12. �O59D<F9 BCD989?9A<9 K9FAB= HGA>J<< ÿ(ý) 

�) ÿ(2ý) = 2ÿ(ý) 

�) ) ÿ(ý) = 0 

�) ÿ(2ý) = ÿ(ý) 

�) ÿ(ý) = ÿ(þ) 

13. '9@G D46A4 CDB<;6B8A4S HGA>J<< ÿ(ý) = 4 2 ý2 6 FBK>9 @4>E<@G@4? 
�) 0 

�) 1 

�) -2 

�) 2 

14. $9L<F9 E<EF9@G GD46A9A<=   { 3ý 2 þ = 52ý + þ = 21 

�) ý = 2, þ = 0 

�) ý = 1, þ = 0 

�) ý = 2, þ = 1 

�) ý = 1, þ = 22 

15. !4=8<F9 C?BM48P CB69DIABEF< 
CDS@BG7B?PAB7B C4D4??9?9C<C984 E 
D4;@9D4@< 4*5*3 

�) 15 

�) 60 

�) 94 

�) 206 

 

 

В4@84=B 2 

 

1. '>4:<F9 BFABE<F9?PAGR CB7D9LABEFP 
CD< B>DG7?9A<< 5,5 8B 5. 

A) 2% 

�) 5% 

�) 2% 

�) 9,(09)% 

2. �4D45BFA4S C?4F4 EBFDG8A<>4 ;4 7B8 
G@9APL<?4EP A4 20% < EBEF46<?4 60 FOE. 
DG5?9=. �4>B= 5O?4 ;4D45BFA4S C?4F4 
EBFDG8A<>4 6 CDBL?B@ 7B8G? 

A) 40 FOE. DG5?9= 

�) 50 FOE. DG5?9= 

�) 75 FOE. DG5?9= 

�) 48 FOE. DG5?9= 

3. �OK<E?<F9 √34 

�) 2 
�) 9 

�) 0 
�) 1 

4. �OK<E?<F9 log9 3 

�) 22 

�) 729 

�) 1 
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�) 12 

5. �4>B9 K<E?B S6?S9FES >BDA9@ GD46A9A<S ý3 2 ý2 + 5ý 2 5 = 0 

�) 21 

�) 1 

�) 2 
�) 22 

6. $9L<F9 GD46A9A<9 3�22 = 27 

�) ý = 5 

�) ý = 0 

�) ý ∈ ∅ 

�) ý = 2 

7. $9L<F9 A9D469AEF6B log3 ý < 2 

�) 0 
�) ý > 0 

�) 0 < ý < 9 

�) 0 < ý < 0,5 

8. '9@G D469A G7B? 7�4  6 7D48GE4I? 
�) 650° 
�) 720° 
�) 315° 
�) 2150° 
9. $9L<F9 GD46A9A<9 ý�ÿý = √22  

�) [
�=�4+2��,⁡⁡⁡�∈��=3�4 +2��,⁡⁡⁡�∈� 

�) ý = �4 + 2�ÿ, ÿ ∈ ý 

�) ý = �2 + �ÿ, ÿ ∈ ý 

�) ý = �2 + 2�ÿ, ÿ ∈ ý 

10.  �4>B64 69DBSFABEFP 6O5DBE<FP A4 
<7D4?PAB= >BEF< K9FAB9 >B?<K9EF6B 
BK>B6? �A4K9A<S A4 <7D4?PAB= >BEF<: 1, 
2, 3, 4, 5, 6.  

A) 25% 

�) 75% 

�) 50% 

�) 63% 

11.  !4=8<F9 ED98A99 4D<H@9F<K9E>B9 DS84: 
180, 185, 173, 154, 165. 

�) 171,4 

�) 165,5 

�) 142,6 

�) 181,3 

12. �O59D<F9 BCD989?9A<9 A9K9FAB= 
HGA>J<< ÿ(ý) 

�) ÿ(2ý) = 2ÿ(ý) 

�) ) ÿ(ý) = 0 

�) ÿ(2ý) = ÿ(ý) 

�) ÿ(ý) = ÿ(þ) 

13. '9@G D46A4 CDB<;6B8A4S HGA>J<< ÿ(ý) = ý2 2 25 6 FBK>9 @<A<@G@4? 

�) 0 
�) 1 
�) -2 

�) 2 
14. $9L<F9 E<EF9@G GD46A9A<=   { ý 2 þ = 22ý + þ = 1 

�) ý = 22, þ = 1 

�) ý = 1, þ = 1 

�) ý = 1, þ = 21 

�) ý = 21, þ = 22 

15. !4=8<F9 B5N9@ J<?<A8D4 6 @3 E 
C?BM48PR BEAB64A<S D46AB= 15 @2 < 
6OEBFB= 6 @. 

�) 85 

�) 90 

�) 94 

�) 206 

 

 

К;RG 8;S ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8S B9AB>6OE 7484=89. В4@84=B №1 

№ 
6>?@>A4 

1 2 3 4 5 6 7 8 9 10 

�B69B  � � � � � � � � � � 

 

№ 
6>?@>A4 

11 12 13 14 15 

�B69B  � � � � � 

 

К;RG 8;S ?@>69@:8 ?@468;P=>AB8 6O?>;=9=8S B9AB>6OE 7484=89. В4@84=B №2 

№ 
6>?@>A4 

1 2 3 4 5 6 7 8 9 10 

�B69B  � � � � � � � � � � 
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№ 
6>?@>A4 

11 12 13 14 15 

�B69B  � � � � � 

 

5. М9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, 
G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<= 6 CDBJ9EE9 
BE6B9A<S 8<EJ<C?<AO, 6 IB89 CDB@9:GFBKAB= 4FF9EF4J<< 

 9FB8<K9E><9 @4F9D<4?O, BCD989?SRM<9 CDBJ98GDO BJ9A<64A<S ;A4A<=, G@9A<=, 
A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S >B@C9F9AJ<=, D4;D45BF4AO A4 BEAB69 CB8IB84 
�.#. �9EC4?P>B. �484A<S HBA84 BJ9ABKAOI ED98EF6 @B7GF 5OFP CD98EF46?9AO 6 86GI 
6;4<@BE6S;4AAOI 5?B>4I. 

�9D6O= 5?B> –  ;484A<S A4 GDB6A9 «;A4FP», 6 >BFBDOI BK96<89A ECBEB5 D9L9A<S, 
GE6B9AAO= EFG89AFB@ CD< <;GK9A<< 8<EJ<C?<AO. �484A<S QFB7B 5?B>4 6OS6?SRF 6 BEAB6AB@ 
;A4A<96O= >B@CBA9AF CB 8<EJ<C?<A9 < BJ9A<64RFES CB 5<A4DAB= L>4?9 «CD46<?PAB-

A9CD46<?PAB». 
�FBDB= 5?B> – ;484A<S A4 GDB6A9 «G@9FP» < «6?489FP CD4>F<K9E><@ BCOFB@» (9E?< 

CD98GE@BFD9AB (�"%, GK95AO@ C?4AB@ < $#�). �4AAO= 5?B> @B:9F 5OFP CD98EF46?9A 
F<CB6O@< ;484A<S@<, 6 >BFBDOI A9F S6AB7B G>4;4A<S A4 ECBEB5 6OCB?A9A<S, < EFG89AF 8?S <I 
D9L9A<S E4@BEFBSF9?PAB 6O5<D49F B8<A <; <;GK9AAOI ECBEB5B6 <?< CD4>F<K9E><@< ;484A<S@<, 
EB89D:4A<9 >BFBDOI CD98CB?4749F <ECB?P;B64A<9 >B@C?9>E4 G@9A<= < A46O>B6, 8?S FB7B KFB5O 
EFG89AF @B7 E4@BEFBSF9?PAB E>BAEFDG<DB64FP ECBEB5 D9L9A<S, >B@5<A<DGS <;69EFAO9 9@G 
ECBEB5O < CD<6?9>4S ;A4A<S <; D4;AOI 8<EJ<C?<A (6OCB?A9A<9 ;484A<S FD95G9F D9L9A<S 
CBEF46?9AAB= CDB5?9@O 6 J9?B@ < CDBS6?9A<S G@9A<S 4A4?<;<DB64FP <AHBD@4J<R, 
CDBE?9:<64FP CD<K<AAB-E?98EF69AAO9 E6S;<, 6O89?SFP >?RK96O9 CDB5?9@O, HBD@<DB64FP  
@9FB8O <I D9L9A<S).  

�484A<S 84AAB7B 5?B>4 CB;6B?SRF BJ9A<FP A9 FB?P>B ;A4A<S CB 8<EJ<C?<A9, AB < G@9A<S 
CB?P;B64FPES <@< CD< D9L9A<< EF4A84DFAOI (F<CB6OI) < A9EF4A84DFAOI ;484K. $9;G?PF4FO 
6OCB?A9A<S QFB7B 5?B>4 BJ9A<64RFES E GK9FB@ CB?ABEFPR <?< K4EF<KAB CD46<?PAB 
6OCB?A9AAOI ;484A<=. $9L9A<9 EFG89AF4@< A9EF4A84DFAOI CD4>F<>B-BD<9AF<DB64AAOI 
;484A<= E6<89F9?PEF6G9F B HBD@<DB64A<< G EFG89AFB6 BCD989?9AAOI B5M9>G?PFGDAOI < 
CDBH9EE<BA4?PAOI >B@C9F9AJ<= 6 EBBF69FEF6<< E FD95B64A<S@< (�"% %#". 

 

"J9A<64A<9 ;A4A<=, G@9A<=, A46O>B6, I4D4>F9D<;GRM<I QF4CO HBD@<DB64A<S B5M<I < 
CDBH9EE<BA4?PAOI >B@C9F9AJ<=, BEGM9EF6?S9FES E CB@BMPR E?98GRM9= @B89?< BJ9A>< 
6OCB?A9A<S F<CB6OI ;484A<= < CD4>F<>B-BD<9AF<DB64AAOI ;484K, >BFBD4S CB;6B?S9F 
GEF4AB6<FP EBBF69FEF6<9 @9:8G D9;G?PF4FB@ 6OCB?A9A<S ;484A<= ("% B5GK4RM<@ES 
(EFG89AFB@) < GDB6A9@ B5GK9AABEF< CB L>4?9 BJ9A<64A<S (F45?<JO 3.1 – 3.3.). 

 

&45?<J4 3.1. –  B89?P BJ9A>< 6OCB?A9A<S ;484A<= ("%, BD<9AF<DB64AAOI A4 
CDB6989A<9 GEFAOI < C<EP@9AAOI BCDBEB6 (;4K9F / 8<HH9D9AJ<DB64AAO= ;4K9F / Q>;4@9A, 

>BAFDB?PAO9 < E4@BEFBSF9?PAO9 D45BFO, ;484A<S 8?S F9D@<AB?B7<K9E>B7B 8<>F4AF4 < F.C.), A4 
BJ9A<64A<9 D45BFO B5GK4RM<IES A4 E9@<A4DE><I / CD4>F<K9E><I ;4ASF<SI, A4 BJ9A<64A<9 
;484A<= CB CB<E>G, 4A4?<;G < E<EF9@4F<;4J<< <AHBD@4J<<, A4 CB87BFB6>G < CG5?<KAO9 
6OEFGC?9A<S E 8B>?484@< A4 >B??B>6<G@9, CB87BFB6>G < GK4EF<9 6 8<E>GEE<SI 6B6D9@S 
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CDB6989A<S >BAH9D9AJ<= / >DG7?OI EFB?B6, A4 D45BFG B5GK4RM<IES 6 @4?OI (@<>DB-) 7DGCC4I < 
F.8.:  

"J9A>4 �D<F9D<< 6OEF46?9A<S BJ9A><  
"F?<KAB 
(;4KF9AB) 

EFG89AF 89@BAEFD<DG9F 6E9EFBDBAA99, E<EF9@4F<K9E>B9 < 7?G5B>B9 ;A4A<9 
GK95AB7B @4F9D<4?4, FBKAB, K9F>B < >BA>D9FAB BF69K49F A4 6BCDBEO, @B:9F 
8B>4;4FP < CDB<??REFD<DB64FP E6B< D4EEG:89A<S CD4>F<K9E><@< CD<@9D4@<, 
CD< BF69F9 A4 6BCDBEO D4EEG:849F, BC<D4SEP A4 ;A4A<S, CB?GK9AAO9 >4> 6 
D4@>4I 84AAB7B >GDE4, F4> < CD< <;GK9A<< 8DG7<I E@9:AOI 8<EJ<C?<A, G@99F 
E6B5B8AB 6OCB?ASFP CD4>F<K9E><9 ;484A<S, CD98GE@BFD9AAO9 CDB7D4@@B=, 6 
FB@ K<E?9, D9L49F A9EF4A84DFAO9 ;484K<, 6 J9?B@ BF69FO 7?G5B><9, 
B5BEAB64AAO9 < ;4>BAK9AAO9;   

)BDBLB 
(;4KF9AB) 

6 E6B<I BF69F4I A4 6BCDBEO EFG89AF K9F>B HBD@G?<DG9F BCD989?9A<S < @B:9F 
CB>4;4FP 6;4<@BE6S;P D4;?<KAOI K4EF9= CDB=89AAB7B 6 D4@>4I 84AAB7B 
GK95AB7B >GDE4 @4F9D<4?4, EFG89AF 89@BAEFD<DG9F ECBEB5ABEFP > 
D4;@OL?9A<R, CD< BF69F9 A4 6BCDBEO D4EEG:849F, BC<D4SEP A4 CB?GK9AAO9 6 
D4@>4I 84AAB7B >GDE4 ;A4A<S, ?97>B D9L49F F<CB6O9 ;484K<, ECBEB59A > 
E4@BEFBSF9?PAB@G CBCB?A9A<R < B5AB6?9A<R ;A4A<= < G@9A<= 6 IB89 
84?PA9=L9= GK95AB= < CDBH9EE<BA4?PAB= 89SF9?PABEF< 

'8B6?9F6BD<F9?PAB 
(;4KF9AB) 

EFG89AF B5A4DG:<649F 6 J9?B@ CD46<?PAB9 CBA<@4A<9 BEAB6AOI 6BCDBEB6 
CDB7D4@@AB7B @4F9D<4?4, @B:9F 84FP BCD989?9A<S BEAB6AOI CBASF<=, 
CDB=89AAOI 6 D4@>4I GK95AB7B >GDE4, B8A4>B <;?4749F <I A98BEF4FBKAB K9F>B 
< / <?< A9 6 CB?AB@ B5N9@9, CD98GE@BFD9AAB@ GK95AO@ @4F9D<4?B@ 
?9>J<BAAOI < CD4>F<K9E><I ;4ASF<=, A9 @B:9F 6O69EF< ;4>BAB@9DABEF< < 
E6S;4FP 6B98<AB D4;AO9 K4EF< >GDE4; 8BCGE>49F BF89?PAO9 BL<5>< 6 BF69F9 < 
CD< 6OCB?A9A<< ;484A<=, D9L9A<9 F<CB6OI ;484K @B:9F 6O;O64FP 
;4FDG8A9A<9, CD< QFB@ EFG89AF B5?4849F A9B5IB8<@O@< ;A4A<S@< 8?S <I 
GEFD4A9A<S CB8 DG>B6B8EF6B@ CD9CB8464F9?S 

!9G8B6?9F6BD<F9?PAB 
(A9 ;4KF9AB) 

;A4A<S EFG89AF4 B5DO6BKAO, A9 CB>DO64RF 6E97B CD98@9F4, E>BD99 ;4GK9AO, 
K9@ CBASFO <, >4> E?98EF6<9, EFG89AF A9 @B:9F B5NSEA<FP E6S;9= 6 D4@>4I 
<;?B:9AAB7B @4F9D<4?4, 84FP FBKAOI BCD989?9A<= CBASF<=, CDB=89AAOI 6 
D4@>4I >GDE4, 849F D4EC?O6K4FO9 HBD@G?<DB6><, A9 6?4899F 6 8B?:AB= 
EF9C9A< F9D@<AB?B7<9= < CD<9@4@< D9L9A<S F<CB6OI ;484K; BJ9A>4 
«A9G8B6?9F6BD<F9?PAB», >4> CD46<?B, EF46<FES EFG89AF4@, >BFBDO9 A9 @B7GF 
CDB8B?:<FP B5GK9A<9 <?< CD<EFGC<FP > CDBH9EE<BA4?PAB= 89SF9?PABEF< CB 
B>BAK4A<< �B??98:4 59; 8BCB?A<F9?PAOI ;4ASF<= CB EBBF69FEF6GRM9= 
8<EJ<C?<A9 

 

&45?<J4 3.2. –  B89?P BJ9A>< 6OCB?A9A<S ;484A<= ("%, BD<9AF<DB64AAOI A4 
6OCB?A9A<9 D4EK9FAB-7D4H<K9E><I ;484A<=, ;484A<=, 6OCB?A9AAOI CB B5D4;JG (6 FB@ K<E?9, 6 
>BAFDB?PAOI D45BF4I) < F.C. 

"J9A>4 �D<F9D<< 6OEF46?9A<S BJ9A><  
"F?<KAB 
(;4KF9AB) 

%4@BEFBSF9?PAB9, CD46<?PAB9, CB?AB9 (<EK9DCO64RM99) D9L9A<9 ;484A<S: 
EBEF46?9A CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E><I 
D4EEG:89A<SI, 6 6O5BD9 HBD@G? < D9L9A<< A9F BL<5B>, E89?4AO 
A9B5IB8<@O9 @4F9@4F<K9E><9 CD9B5D4;B64A<S < D4EK9FO, CD<6B8SM<9 > 
CD46<?PAB@G K<E?B6B@G BF69FG, ;484K4 D9L9A4 D4J<BA4?PAO@ ECBEB5B@. 
!4?<K<9 CB?AB7B, 7D4@BFAB7B CBSEA9A<S > D4EK9FAO@ CB>4;4F9?S@, <I 
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489>64FA4S FD4>FB6>4 < ?B7<KAO9 6O6B8O, S;O>B64S 7D4@BFABEFP, FBKAB9 
<ECB?P;B64A<9 EC9J<4?PAB= F9D@<AB?B7<<.  
�BDD9>FAB9 BHBD@?9A<9 D45BFO (E@. FD95B64A<S > BHBD@?9A<R D4EK9FAB-
7D4H<K9E><I ;484A<=). 
� GEFAB= 59E989 (CD< A9B5IB8<@BEF<) B5GK4RM<=ES 89@BAEFD<DG9F 
CD46<?PAB9 CBA<@4A<9 CDBJ9EEB6 <?< S6?9A<=, BC<E4AAOI 6 GE?B6<< ;484K< 
<?< E6S;4AAOI E A<@<. 

)BDBLB 
(;4KF9AB) 

%4@BEFBSF9?PAB9, CD46<?PAB9, CB?AB9 D9L9A<9 ;484A<S: EBEF46?9A 
CD46<?PAO= 4?7BD<F@ D9L9A<S ;484K<, 6 ?B7<K9E><I D4EEG:89A<SI < 
D9L9A<< A9F EGM9EF69AAOI BL<5B>, CD46<?PAB 6O5D4AO HBD@G?O 8?S 
D9L9A<S, CB?GK9A 69DAO= BF69F, AB ;484K4 D9L9A4 A9D4J<BA4?PAO@ 
ECBEB5B@ <?< 8BCGM9A4 1 A9EGM9EF69AA4S BL<5>4 6 D4EK9F4I. 
!4?<K<9 7D4@BFAB7B, AB A9CB?AB7B CBSEA9A<S > D4EK9FAO@ CB>4;4F9?S@, <I 
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