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�84 CG51=>9 @01>BK 
�A53> 

G0A>2 

%5<5AB@ 

1 

"5M4S FDG8B9@>BEFP: K4EO/;4K9FAO9 98<A<JO 108/3 108/3 

�G8<FBDAO9 ;4ASF<S (6E97B), 6 F.K.: 44 (11)* 44 (11)* 

?9>J<< 18 (6) * 18 (6) * 

CD4>F<K9E><9 ;4ASF<S (#�) 16 (5) * 16 (5) * 

?45BD4FBDAO9 ;4ASF<S (��) 10 10 

%4@BEFBSF9?PA4S D45BF4 (%$%), 6 F.K.: 64 64 

CB87BFB6>4 

> CD4>F<K9E><@ (?45BD4FBDAO@) ;4ASF<S@ 

20 20 

E4@BEFBSF9?PAB9 <;GK9A<9 F9@ 24 24 

CB87BFB6>4 > F9>GM9@G >BAFDB?R 20 20 

#@><56CB>G=0O 0BB5AB0F8O �0G5B �0G5B 
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5. %>45@60=85 48AF8?;8=K, AB@C:BC@8@>20==>5 ?> B5<0< (@0745;0<) 
A C:070=85< >B2545==>3> =0 =8E :>;8G5AB20 0:045<8G5A:8E G0A>2 

8 284>2 CG51=KE 70=OB89 

5.1.  4;89?O 8<EJ<C?<AO CB 6<84@ ;4ASF<=  
 

 

№ 
?/? 

 

!08<5=>20=85 @0745;>2 
 

�A53> 
(G0A>2) 

�C48B>@=K5 
70=OB8O (G0A) 

%0<>- 
AB>O- 
B5;L- 
=0O 
@01>B0 �5:F88 �#� 

1. $0745; 1.  5E0=8:0 22 4 (2) * 4 14 

2. 
$0745; 2.  >;5:C;O@=0O D878:0 
8 B5@<>48=0<8:0 18 4 4 (2) * 10 

3. 
$0745; 3. -;5:B@8G5AB2> 8 
M;5:B@><03=5B87< 

26 4 (2) * 4 18 

4. 
$0745; 4. "?B8:0. �20=B>20O 
?@8@>40 87;CG5=8O 

28 4 (2) * 12 (3) * 12 

5. 
$0745; 5. �B><=0O 8 O45@=0O 
D878:0 14 2 2 10 

�A53> 108 18 (6) * 26 (5) * 64 

5.2.  "9@4F<K9E><= C?4A ?9>J<=  
 

?/? &5<K ;5:F89 
�>;8G5AB2> 
G0A>2 

$0745; 1.  5E0=8:0 
1. �6989A<9 6 >GDE H<;<><. �4>BAO EBID4A9A<S 6 @9I4A<>9 2 

2.  9I4A<K9E><9 >B?954A<S < 6B?AO 2 (2) * 

$0745; 2.  >;5:C;O@=0O D878:0 8 B5@<>48=0<8:0 
3. 

(<;<K9E><9 BEAB6O @B?9>G?SDAB-><A9F<K9E>B= F9BD<< 
2 "EAB6O F9D@B8<A4@<>< 

$0745; 3. -;5:B@8G5AB2> 8 M;5:B@><03=5B87< 

4. 
1?9>FDBEF4F<>4. 
#BEFBSAAO= Q?9>FD<K9E><= FB> 2 

5.  47A<FAB9 CB?9 6 64>GG@9, 6 69M9EF69 4 (2) * 

$0745; 4. "?B8:0. �20=B>20O ?@8@>40 87;CG5=8O 
6. �9B@9FD<K9E>4S BCF<>4 2 (2) * 

7. &9C?B6B9 <;?GK9A<9. (BFBAO 2 

$0745; 5. �B><=0O 8 O45@=0O D878:0 
8. (<;<>4 4FB@AB7B S8D4 < Q?9@9AF4DAOI K4EF<J 2 

�A53> 18 (6) * 

5.3. "9@4F<K9E><= C?4A CD4>F<K9E><I (?45BD4FBDAOI) ;4ASF<=  
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?/? &5<K 70=OB89 

�>;8- 

G5AB2> 
G0A>2 

$0745; 1.  5E0=8:0 
1. 'D46A9A<9 6B?AO. �6G> 2 

$0745; 2.  >;5:C;O@=0O D878:0 8 B5@<>48=0<8:0 
2. (<;<K9E><9 BEAB6O  �&. �;BCDBJ9EEO 2 

3. 
#D<@9A9A<9 C9D6B7B A4K4?4 F9D@B8<A4@<>< 
> <;BCDBJ9EE4@ 

2 (2)* 

$0745; 3. -;5:B@8G5AB2> 8 M;5:B@><03=5B87< 

4. �4>BAO CBEFBSAAB7B FB>4 2 (1)* 

5. %<?4 �BD9AJ4. %<?4 �@C9D4. �;4<@B89=EF6<9 FB>B6 2 

6. 
�4>BA 1?9>FDB@47A<FAB= <A8G>J<<. 
36?9A<9 E4@B<A8G>J<<. 1A9D7<S @47A<FAB7B CB?S 2 (2)* 

$0745; 4. "?B8:0. �20=B>20O ?@8@>40 87;CG5=8O 
7. 

�4>BAO F9C?B6B7B <;?GK9A<S. (BFBQHH9>F. 
�46?9A<9 E69F4. 1HH9>F �B@CFBA4 2 

$0745; 5. �B><=0O 8 O45@=0O D878:0 
8. 

%BEF46 < I4D4>F9D<EF<>< 4FB@AB7B S8D4. 1A9D7<S E6S;<. 
389DAO9 D94>J<< 

2 

�A53> 16 (5)* 

"9@4F<K9E><= C?4A ?45BD4FBDAOI ;4ASF<=  

C/C &9@O ;4ASF<= 
�B?<- 

K9EF6B 
K4EB6 

$0745; 1.  5E0=8:0 
1. "5D45BF>4 D9;G?PF4FB6 <;@9D9A<=. "L<5>< <;@9D9A<= 2 

$0745; 4. "?B8:0 
2. "CD989?9A<9 HB>GEAOI D4EEFBSA<= FBA><I ?<A; 2 

3. 
"CD989?9A<9 CB>4;4F9?S CD9?B@?9A<S :<8>BEF9= 
E CB@BMPR D9HD4>FDB@9FD4 3 

4. 
"CD989?9A<9 >BAJ9AFD4J<< D4EF6BDB6 E CB@BMPR 
CB?SD<@9FD4 3 

�A53> 10 
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5.4. !B89D:4A<9 D4;89?B6 8<EJ<C?<AO 
 

№ 
?/ 
? 

!08<5=>- 
20=85 
@0745;0 

 

%>45@60=85 @0745;0 �><?5- 
B5=F88 

1.  9I4A<>4 �2545=85. 
(<;<>4 <;GK49F S6?9A<S, A45?R849@O9 6 D94?PAB@ @<D9, < 
E6B=EF64 @4F9D<4?PAOI B5N9>FB6. 1F< S6?9A<S < E6B=EF64 
@O I4D4>F9D<;G9@ E CB@BMPR H<;<K9E><I 69?<K<A. !4CD<- 

@9D, 86<:9A<9 I4D4>F9D<;G9FES E>BDBEFPR < GE>BD9A<9@, 
E6B=EF64 F9? CD<FS7<64FP 8DG7 8DG74 I4D4>F9D<;GRFES @4E- 
EB= <?< ;4DS8B@. !45?R849@O9 A4@< S6?9A<S < H<;<K9E><9 
E6B=EF64 F9? 6B;A<>4RF 6E?98EF6<9 6;4<@B89=EF6<S @9:8G 
F9?4@< ?<5B @9:8G K4EF<J4@< 4 4FB@4@< < @B?9>G?4@<, <; 
>BFBDOI EBEFBSF @4F9D<4?PAO9 F9?4. � D9;G?PF4F9 QF<I 6;4- 
<@B89=EF6<= EBBF69FEF6GRM<9 H<;<K9E><9 69?<K<AO A9 
BEF4RFES CBEFBSAAO@<, 4 <ECOFO64RF 6E96B;@B:AO9 <;@9- 
A9A<S. 1F< <;@9A9A<S @B7GF CDB<EIB8<FP >4> A9CD9DO6AB, 
F4> < E>4K>4@<, >4> CB 69?<K<A9, F4> < CB A4CD46?9A<R. #D< 
A45?R89A<< <;@9A9A<= H<;<K9E><I 69?<K<A 6B;A<>49F 
A9B5IB8<@BEFP 6 <I >B?<K9EF69AAB= < >4K9EF69AAB= BJ9A>9. 
�?S QFB= J9?< H<;<>4 <ECB?P;G9F @4F9@4F<K9E><9 @9FB8O. � 
BF?<K<9 BF @4F9@4F<><, >BFBD4S <;GK49F >B?<K9EF69AAO9 < 
CDBEFD4AEF69AAO9 BFABL9A<S @9:8G D4EE@4FD<649@O@< 
B5N9>F4@<, H<;<>4 <;GK49F @4F9D<4?PAO9 E6B=EF64 F9? < K4- 
EF<J, <; >BFBDOI EBEFBSF QF< F9?4. �4> CB>4;O649F BCOF, @4- 
F9D<4?PAO9 E6B=EF64 B5GE?B6?9AO 6;4<@B89=EF6<S@< @9:8G 
F9?4@< ?<5B @9:8G K4EF<J4@<. � CD<DB89 EGM9EF6GRF D4;- 
AO9 6;4<@B89=EF6<S. �4:8B9 <; A<I <@99F E6B< BEB59AAB- 

EF<, < CBQFB@G H<;<>4 D4;89?S9FES A4 DS8 B5?4EF9=, <;GK4R- 

M<I BF89?PAO9 6<8O 6;4<@B89=EF6<=. !4 C9D6O= 6;7?S8 H<- 

;<>4 EBEFB<F <; J9?B7B DS84 A9;46<E<@OI D4;89?B6 4 @9I4- 
A<><, F9D@B8<A4@<><, Q?9>FDB8<A4@<><, BCF<>< < 8DG7<I. 
!4 E4@B@ 89?9 QF< B5?4EF< H<;<>< A4EFB?P>B E6S;4AO 8DG7 E 
8DG7B@, KFB A9 @B7GF EGM9EF6B64FP 8DG7 59; 8DG74 <, EFDB7B 
7B6BDS, 84:9 A9 @B7GF 5OFP D4;89?9AO& 

 5E0=8:0.  9I4A<K9E>B9 86<:9A<9, E<EF9@O BFEK9F4. (<- 

;<K9E><9 @B89?< 6 @9I4A<>9 (@4F9D<4?PA4S FBK>4, E<EF9@4 
K4EF<J, 45EB?RFAB F69D8B9 F9?B, EC?BLA4S ED984). �<A9@4- 
F<K9E>B9 BC<E4A<9 86<:9A<S. #9D9@9M9A<9, E>BDBEFP, GE>B- 

D9A<9 CD< CBEFGC4F9?PAB@ < 6D4M4F9?PAB@ 86<:9A<SI; 
E6S;P @9:8G ?<A9=AO@< < G7?B6O@< ><A9@4F<K9E><@< I4- 
D4>F9D<EF<>4@<. "EAB6A4S ;484K4 ><A9@4F<><.  4EE4, <@- 

CG?PE (>B?<K9EF6B 86<:9A<S), E<?4. #BASF<9 EBEFBSA<S 6 
>?4EE<K9E>B= (A9D9?SF<6<EFE>B=) @9I4A<>9. �4>BAO !PRFB- 

A4, <I H<;<K9E>B9 EB89D:4A<9 < 6;4<@A4S E6S;P. �A9DJ<4?P- 
AO9 E<EF9@O BFEK9F4, CD9B5D4;B64A<S �4?<?9S, ;4>BA E?B- 

:9A<S E>BDBEF9= 6 >?4EE<K9E>B= @9I4A<>9; @9I4A<K9E><= 
CD<AJ<C BFABE<F9?PABEF<. "EAB6A4S ;484K4 8<A4@<><. �D4- 
A<JO CD<@9A<@BEF< >?4EE<K9E>B= @9I4A<><. 
%<EF9@4 @4F9D<4?PAOI FBK9> (K4EF<J). �AGFD9AA<9 < 6A9L- 

A<9 E<?O. �4@>AGF4S E<EF9@4 @4F9D<4?PAOI FBK9>. �FBDB= 
;4>BA 8<A4@<>< 8?S E<EF9@O @4F9D<4?PAOI FBK9>. *9AFD 

'�-1 
'�-

1.1  

'�-

1.2 

'�-
1.3 

'�-

1.4 

'�-

1.5 

"#�
-1 
"#�1
.1 

"#�1
.2 

"#�1.3 
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  @4EE. �4>BA 86<:9A<S J9AFD4 @4EE. &69D8B9 F9?B >4> E<EF9@4 
@4F9D<4?PAOI FBK9>.  B@9AF E<?O, @B@9AF <@CG?PE4. �D4- 
M9A<9 45EB?RFAB F69D8B7B F9?4 6B>DG7 A9CB86<:AB= BE<. 
 B@9AF <A9DJ<<. &9BD9@4 ,F9=A9D4. "EAB6AB9 GD46A9A<9 
86<:9A<S 45EB?RFAB F69D8B7B F9?4. 'CDG7B9 F9?B. !4CDS:9- 
A<9 < 89HBD@4J<< (GCDG7<9 < C?4EF<K9E><9)*. �4>BA �G>4*. 
$45BF4 CBEFBSAAB= < C9D9@9AAB= E<?O.  BMABEFP. 1A9D7<S 
>4> @9D4 D4;?<KAOI HBD@ 86<:9A<S < 6;4<@B89=EF6<S. �<- 

A9F<K9E>4S, CBF9AJ<4?PA4S < CB?A4S @9I4A<K9E>4S QA9D7<<. 
�4>BA EBID4A9A<S <@CG?PE4 < 97B E6S;P E B8ABDB8ABEFPR 
CDBEFD4AEF64; ;4>BA EBID4A9A<S @B@9AF4 <@CG?PE4 < 97B 
E6S;P E <;BFDBCABEFPR CDBEFD4AEF64; ;4>BA EBID4A9A<S @9- 
I4A<K9E>B= QA9D7<< < 97B E6S;P E B8ABDB8ABEFPR 6D9@9A<. 
#D4>F<K9E>B9 CD<@9A9A<9 ;4>BAB6 EBID4A9A<S > 4A4?<;G 
86<:9A<S GCDG7<I < A9GCDG7<I F9? 
 5E0=8G5A:85 :>;510=8O 8 2>;=K. #BASF<9 B >B?954F9?P- 
AB@ 86<:9A<<. �4D@BA<K9E><9 >B?954A<S. "EAB6AO9 CBAS- 
F<S (4@C?<FG84, J<>?<K9E>4S K4EFBF4, H4;4, E>BDBEFP, QA9D- 
7<S >B?954A<=). %?B:9A<9 B8<A4>B6B A4CD46?9AAOI 74D@B- 

A<K9E><I >B?954A<=. �9>FBDAO9 8<47D4@@O. �<9A<S. %?B- 

:9A<9 6;4<@AB C9DC9A8<>G?SDAOI >B?954A<=*. (<7GDO 
�<EE4:G*. �B@C?9>EA4S HBD@4 CD98EF46?9A<= 74D@BA<K9- 
E><I >B?954A<=.  B89?< 74D@BA<K9E><I BEJ<??SFBDB6 (@4- 
F9@4F<K9E><=, CDG:<AAO= < H<;<K9E><= @4SFA<><)*. %6B- 

5B8AO9 A9;4FGI4RM<9 74D@BA<K9E><9 >B?954A<S 8?S D4;- 
?<KAOI BEJ<??SFBDB6, <I K4EFBF4 < C9D<B8. %6B5B8AO9 ;4FG- 
I4RM<9 >B?954A<S (8<HH9D9AJ<4?PAB9 GD46A9A<9 < 97B D9- 
L9A<9). �@C?<FG84, K4EFBF4, C9D<B8 ;4FGI4RM<I >B?954A<= 
< ?B74D<H@<K9E><= 89>D9@9AF ;4FGI4A<S. �C9D<B8<K9E><9 
>B?954A<S. �OAG:89AAO9 74D@BA<K9E><9 >B?954A<S (8<H- 

H9D9AJ<4?PAB9 GD46A9A<9 < 97B D9L9A<9). �@C?<FG84 < H4;4 
6OAG:89AAOI >B?954A<=. 36?9A<9 D9;BA4AE4. #BASF<9 B5 
4A74D@BA<K9E><I BEJ<??SFBD4I. �6FB>B?954A<S*. 
#BASF<9 6B?AO. #DB8B?PAO9 < CBC9D9KAO9 6B?AO. �DGCCB- 
64S < H4;B64S E>BDBEF<. �B?AB6B9 GD46A9A<9. �B?AB6B= 69>- 
FBD. %6S;P 8?<AO 6B?AO EB E>BDBEFPR D4ECDBEFD4A9A<S 6B?- 
AO < K4EFBFB= >B?954A<=. 'CDG7<9 6B?AO 6 74;4I, :<8>B- 

EFSI, F69D8OI F9?4I. 

 

2.  B?9>G- 
?SDA4S 
H<;<>4 < 
F9D@B8<- 
A4@<>4 

(878G5A:85 >A=>2K  �&. "EAB6AO9 CB?B:9A<S @B?9>G- 
?SDAB-><A9F<K9E>B= F9BD<< EFDB9A<S 69M9EF64. &9C?B6B9 
86<:9A<9.  B89?P <894?PAB7B 74;4. #BASF<S 846?9A<S < 
F9@C9D4FGDO E FBK>< ;D9A<S @B?9>G?SDAB-><A9F<K9E>B= F9B- 
D<<. "EAB6AB9 GD46A9A<9 @B?9>G?SDAB-><A9F<K9E>B= F9B- 
D<<. 'D46A9A<9 EBEFBSA<S <894?PAB7B 74;4. �4;B6O9 ;4>BAO. 
%F9C9A< E6B5B8O. �?4EE<K9E><= ;4>BA D4ECD989?9A<S QA9D- 
7<< CB EF9C9AS@ E6B5B8O. �AGFD9AASS QA9D7<S. 
(878G5A:85 >A=>2K B5@<>48=0<8:8. #9D6B9 A4K4?B F9D- 
@B8<A4@<><. �AGFD9AASS QA9D7<S. �B?<K9EF6B F9C?BFO. $4- 
5BF4 <894?PAB7B 74;4 CD< <;@9A9A<< 97B B5N9@4. #D<@9A9- 
A<9 C9D6B7B A4K4?4 F9D@B8<A4@<>< > <;BCDBJ9EE4@. �?4E- 
E<K9E>4S HBD@G?4 F9C?B9@>BEF< <894?PAB7B 74;4. (BD@G?4 
 4=9D4. "5D4F<@O9 < A9B5D4F<@O9 CDBJ9EEO. �DG7B6O9 
CDBJ9EEO (J<>?O). �#� >DG7B6B7B CDBJ9EE4. *<>? �4DAB. 

'�-1 
'�-

1.1  

'�-

1.2 

'�-

1.3 

'�-

1.4 

'�-
1.5 

"#�
-1 
"#�1

.1 

"#�1

.2 
"#�1. 
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  �#� J<>?4 �4DAB. �69 F9BD9@O �4DAB. #BASF<S @<>DB- < 
@4>DBEBEFBSA<S F9D@B8<A4@<K9E>B= E<EF9@O. &9D@B8<A4- 
@<K9E>4S 69DBSFABEFP @4>DBE>BC<K9E>B7B EBEFBSA<S. #BAS- 
F<9 QAFDBC<<. (BD@G?4 �B?PJ@4A4. 1AFDBC<S 3 HGA>J<S EB- 
EFBSA<S E<EF9@O. �;@9A9A<9 QAFDBC<< CD< B5D4F<@OI < A9- 
B5D4F<@OI CDBJ9EE4I. �FBDB9 A4K4?B F9D@B8<A4@<>< < 97B 
EF4F<EF<K9E><= E@OE?. &D9FP9 A4K4?B F9D@B8<A4@<><. &9C- 
?B6O9 86<74F9?<. 
$94?PAO9 74;O. %<?O < CBF9AJ<4?PA4S QA9D7<S @9:@B?9>G- 
?SDAB7B 6;4<@B89=EF6<S. 'D46A9A<9 �4A-89D-�44?PE4. �D<- 

F<K9E>B9 EBEFBSA<9. �AGFD9AASS QA9D7<S D94?PAB7B 74;4. 
1HH9>F �:BG?S-&B@EBA4. %:<:9A<9 D94?PAOI 74;B6. 

 

3. 1?9>FD<K9- 
EF6B < 
Q?9>FDB- 
@47A9F<;@ 

-;5:B@>AB0B8:0. 1?9>FD<K9E><= ;4DS8. �4>BA EBID4A9A<S 
;4DS84. �<E>D9FABEFP ;4DS84. &BK9KAO= ;4DS8. �4>BA �G?BA4 
3 BEAB6AB= ;4>BA Q?9>FDBEF4F<><. 1?9>FD<K9E>B9 CB?9. 
!4CDS:9AABEFP Q?9>FD<K9E>B7B CB?S. #D<AJ<C EGC9DCB;<- 

J<< 8?S A4CDS:9AABEF<. �<A9=A4S, CB69DIABEFA4S < B5N9@- 

A4S C?BFABEF< ;4DS84. 1?9>FD<K9E><= 8<CB?P. #B?9 8<CB?S. 
%<?B6O9 ?<A<< Q?9>FD<K9E>B7B CB?S. 
$45BF4 E<? Q?9>FDBEF4F<K9E>B7B CB?S. �BAE9D64F<6ABEFP 
Q?9>FDBEF4F<K9E><I E<?. *<D>G?SJ<S 69>FBD4 A4CDS:9AAB- 

EF< Q?9>FD<K9E>B7B CB?S. #BF9AJ<4?PA4S QA9D7<S ;4DS84 6 
CB?9 8DG7B7B ;4DS84. #BF9AJ<4?. #BF9AJ<4? CB?S FBK9KAB7B 
;4DS84. #BF9AJ<4?PA4S QA9D7<S ;4DS84 6 CB?9 E<EF9@O ;4- 
DS8B6. #D<AJ<C EGC9DCB;<J<< 8?S CBF9AJ<4?B6. $4;ABEFP 
CBF9AJ<4?B6. 1>6<CBF9AJ<4?PAO9 CB69DIABEF<. %6S;P @9:- 

8G 69>FBDB@ A4CDS:9AABEF< < CBF9AJ<4?B@. #DB6B8A<>< < 
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�=0=8O (D47@9AF4DAO9 

;A4A<S CB 
BEAB6AO@ 
A4CD46?9A<S@ < 
8BEF<:9A<S@ 
H<;<>< 

BEAB6O F9BD<< 
CB7D9LABEF9=; 
BEAB6O 

CD<@9A9A<S 
H<;<K9E><I F9BD<= 
6 F9IA<>9, 
E9?PE>B@ IB;S=EF69 
E EGM9EF69AAO@< 
BL<5>4@< 

BEAB6O F9BD<< 
CB7D9LABEF9=; 
BEAB6O 
CD<@9A9A<S 
H<;<K9E><I 
F9BD<= 6 
F9IA<>9, 
E9?PE>B@ 
IB;S=EF69 E 
A9EGM9EF69AAO 
@< BL<5>4@< 

BEAB6O 
F9BD<< 
CB7D9LABEF9 
=; BEAB6O 
CD<@9A9A<S 
H<;<K9E><I 
F9BD<= 6 
F9IA<>9, 
E9?PE>B@ 
IB;S=EF69 A4 
6OEB>B@ 
GDB6A9 

'<5=8O "FEGFEF6<9 
G@9A<=, 
CD98GE@BFD9AAOI 
84AAB= 
>B@C9F9AJ<9= 

BJ9A<64FP 
8BEFB69DABEFP 
D9;G?PF4FB6, 
CB?GK9AAOI E 
CB@BMPR 
Q>EC9D<@9AF4?PAO 
I < F9BD9F<K9E><I 
@9FB8B6 
<EE?98B64A<S E 
EGM9EF69AAO@< 
BL<5>4@< 

BJ9A<64FP 
8BEFB69DABEFP 
D9;G?PF4FB6, 
CB?GK9AAOI E 
CB@BMPR 
Q>EC9D<@9AF4? 
PAOI < 
F9BD9F<K9E><I 
@9FB8B6 
<EE?98B64A<S E 
A9EGM9EF69AAO 
@< BL<5>4@< 

BJ9A<64FP 
8BEFB69DABEF 
P D9;G?PF4FB6, 
CB?GK9AAOI E 
CB@BMPR 
Q>EC9D<@9AF4 
?PAOI < 
F9BD9F<K9E>< 
I @9FB8B6 
<EE?98B64A<S 
A4 6OEB>B@ 
GDB6A9 

!02K:8 "FEGFEF6<9 <?< 
A4?<K<9 
HD47@9F4DAOI 
A46O>B6 
CD98GE@BFD9AAOI 
84AAB= 
>B@C9F9AJ<9= 

A46O>4@< 
B5D45BF>< 
D9;G?PF4FB6 
<EE?98B64A<= < 
BJ9A>< 
CB7D9LABEF< 
<;@9D9A<= A4 
A<;>B@ GDB6A9 

A46O>4@< 
B5D45BF>< 
D9;G?PF4FB6 
<EE?98B64A<= < 
BJ9A>< 
CB7D9LABEF< 
<;@9D9A<= E 
A9>BFBDO@< 
;4FDG8A9A<S@< 

A46O>4@< 
B5D45BF>< 
D9;G?PF4FB6 
<EE?98B64A<= 
< BJ9A>< 
CB7D9LABEF< 
<;@9D9A<= A4 
6OEB>B@ 
GDB6A9 
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7.2. "<CB6O9 >BAFDB?PAO9 ;484A<S (F9EFO, >BAFDB?PAO9 6BCDBEO) 

"9EFO 8?S F9>GM97B >BAFDB?S 

 4789; 1.  9E4=8:4 

1. �484AO GD46A9A<S 86<:9A<S FBK>< x=3t, y=t2. �CD989?<FP 

E>BDBEFP FBK- >< 6 @B@9AF 6D9@9A< t=2c. 

1) 5 @/E. 

2) 28 @/E. 

3) 7 @/E. 

4) 2,8 @/E. 

5) 1,4@/E. 

2. �9D6GR CB?B6<AG 6D9@9A< E6B97B 86<:9A<S 46FB@B5<?P 86<74?ES 

EB E>BDB- EFPR 100 >@/K, 4 6FBDGR CB?B6<AG – EB E>BDBEFPR 50 >@/K. 

К4>B64 ED98ASS E>BDBEFP 86<:9A<S 46FB@B5<?S: 

1) 55 >@/K.. 

2) 75 >@/K.. 

3) 35 >@/K.. 

4) 30 >@/K.. 

5) 150 >@/K.. 

3. % >4>B= E<?B= A48B 89=EF6B64FP A4 F9?B @4EEB= 1 >7, KFB5O ;4 

1 E G69?<- K<FP 97B E>BDBEFP 6 864 D4;4 CD< A4K4?PAB= E>BDBEF< 1 @/E: 

1) 1 !. 

2) 2 !. 

3) 0,5 !. 

4) 0,1 !. 

5) 10 !. 
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6) 0,6 E@. 
4. �4 F9?B @4EEB= 2 >7 89=EF6GRF 869 E<?O: F1=30H < F2=40H. 
�4=F< B5M99 GE>BD9A<9 F9?4, 9E?< E<?O 89=EF6GRF CB8 G7?B@ 900: 

1) 2,5 @/E2. 
2) 25 @/E2. 
3) 40 @/E2. 
4) 50 @/E2. 

5) 5 @/E2. 

5. �4F9@4F<K9E><= @4SFA<> 8?<AB= 30 E@ 
>B?95?9F- ES E 4@C?<FG8B= 0,09 @ CD< 
G@9APL9A<< 4@C?<FG8O >B?954A<< 8B 0,01@ 
C9D<B8 97B >B?954A<=: 

1) '@9APL<FES. 
2) '69?<K<FES 6 3 D4;4. 
3) '69?<K<FES 6 9 D4;. 
4) !9 <;@9A<FES. 
5) '@9APL<FES 6 9 D4;. 

6. C>BDBEFP 6D4M9A<S >B?9E4, @B@9AF <A9DJ<< >BFBDB7B 2 >7.@2, 
6D4M4RM9- 7BES CD< FBD@B:9A<< D46AB;4@98?9AAB, ;4 6D9@S t=1 @<A. 
G@9APL<?4EP BF n1=300 B5/@<A 8B n2=180 B5/@<A. �CD989?<FP @B@9AF 
E<?O FBD@B:9A<S: 

1) 0,42 !.@. 
2) 0,38 !.@. 
3) 0,6 !.@. 
4) 0,5 !@. 
5) 0,07 !.@. 
8. #B9;8 CDBL9? C9D6O9 40 >@ EB E>BDBEFPR 80 >@/K, 4 E?98GRM<9 50 >@ 3 EB 
E>BDBEFPR 100 >@/K. "CD989?<F9 ED98ARR E>BDBEFP CB9;84 A4 6E9@ CGF<. 
1) 95 >@/K; 
2) 85 >@/K; 
3) 90 >@/K; 
4) 60 >@/K. 
9. �D98EF46?9A4 ;46<E<@BEFP >BBD8<A4FO I J9AFDB6 @4EE F9?4 4 < F9?4 
5 BF 6D9@9A< t CD< 74D@BA<K9E><I >B?954A<SI 68B?P BE< �I. �4 >4>B@ 
D4EEFBSA<< 8DG7 BF 8DG74 A4IB8SFES J9AFDO @4EE F9? 4 < 5 6 @B@9AF 
6D9@9A< 0 E? 

1) 4 E@ 

2) 2 E@ 

3) 0 E@ 

4) -2 E@ 

 4789; 2.  >;9:C;S@=4S D878:4 8 B9@<>88=4<8:4 

10. �D< F9@C9D4FGD9 270! < 846?9A<< 105 �4 B5N9@ 74;4 1 @3. �D< >4>B= 
F9@C9D4FGD9 QFBF 74; 5G89F ;4A<@4FP B5N9@ 0,5 @3 CD< FB@ :9 846?9A<< 
105 �4: 
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1) 300 �. 
2) 450 �. 
3) 150 �. 
4) 600 �. 
11. �@99FES 864 54??BA4 B8<A4>B6B7B B5N9@4. � B8AB@ <; A<I A4IB8<FES 1 >7 
74;BB5D4;AB7B @B?9>G?SDAB7B 4;BF4 6 8DG7B@ 1 >7 74;BB5D4;AB7B @B?9>G?SD- 
AB7B 6B8BDB84. "9@C9D4FGD4 74;B6 B8<A4>B6O. �46?9A<9 6B8BDB84 1105 �4. 
К4>B6B 846?9A<9 4;BF4: 
1) 1105 #4. 
2) 14105 #4. 
3) 28 105 #4. 
4) 7103 #4. 
5) 3,6 103 #4. 
12. �J9A<F9 @4EEG 4F@BEH9DAB7B 6B;8GI4 6 CB@9M9A<< E B5N9@B@ 300 @3 CD< 
ABD@4?PAOI GE?B6<SI: 
1) 0,03 >7. 
2) 0,3 >7. 
3) 3 >7. 
4) 38,8 >7. 
5) 388 >7. 
13. � D9;G?PF4F9 >DG7B6B7B CDBJ9EE4 74; EB69DL<? D45BFG A=1 �: < C9D984? 
BI?48<F9?R F9C?BFG Q2=4 �:. �CD989?<FP К�� J<>?4: 
1) 10%. 
2) 20%. 
3) 30%. 
4) 40%. 

5) 50%. 

14. �D< A9<;@9AAB= >BAJ9AFD4J<< @B?9>G? 45EB?RFA4S F9@C9D4FGD4 
<894?PAB7B 74;4 5O?4 G69?<K9A4 6 4 D4;4. �D< QFB@ 846?9A<9 74;4 

1) G69?<K<?BEP 6 4 D4;4 
2) G69?<K<?BEP 6 2 D4;4 
3) A9 <;@9A<?BEP 
4) G@9APL<?BEP 6 4 D4;4 
15. К4> <;@9A<?BEP 846?9A<9 <894?PAB7B 74;4, 9E?< 6 84AAB@ B5N9@9 E>BDBEFP 
>4:8B= @B?9>G?O G86B<?4EP, 4 >BAJ9AFD4J<S A9 <;@9A<?4EP? 

1)  1   2 ; 

2)  1 /  2  2; 

3)  1 /  2  4; 
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4)   /    
1 

. 
1 2 4 

16. К4> <;@9A<FES 6AGFD9AASS QA9D7<S <894?PAB7B 74;4 CD< 48<454F<K9E>B@ 
D4EL<D9A<<? 

1) A9 <;@9A<FES; 
2) G69?<K<FES; 
3) G@9APL<FES; 
4) ED98< BF69FB6 4, 5, 6, A9F 69DAB7B. 

17. �D< A9<;@9AAB= >BAJ9AFD4J<< @B?9>G? 45EB?RFA4S F9@C9D4FGD4 
<894?PAB7B 74;4 5O?4 G69?<K9A4 6 2 D4;4. �D< QFB@ 846?9A<9 74;4 

1) G69?<K<?BEP 6 2 D4;4 
2) G69?<K<?BEP 6 4 D4;4 
3) A9 <;@9A<?BEP 
4) G@9APL<?BEP 6 4 D4;4 
18. �894?PAO= 74; A47D964?ES CD< CBEFBSAAB@ 846?9A<<, CBFB@ 97B 

846?9A<9 G69?<K<64?BEP CD< CBEFBSAAB@ B5N9@9, ;4F9@ CD< CBEFBSAAB= 
F9@C9D4FGD9 846?9A<9 74;4 G@9APL<?BEP 8B C9D6BA4K4?PAB ;A4K9A<S. 
ЭF<@ <;@9A9A<S@ EBEFBSA<S 74;4 EBBF69FEF6G9F 7D4H<> 

19. �894?PAO= 74; CB?GK<? >B?<K9EF6B F9C?BFO 400 �: < EB69DL<? 
D45BFG 100 �:. �D< QFB@ 6AGFD9AASS QA9D7<S 74;4 

1) G69?<K<?4EP A4 400 �: 

2) G69?<K<?4EP A4 300 �: 

3) G@9APL<?4EP A4 300 �: 

4) G@9APL<?4EP A4 400 �: 

 4789; 3. Э;9:B@8G9AB6> 8 Q;9:B@><47=9B87< 

20. �DB6B8 EBCDBF<6?9A<9@ 2 0@ E?B:<?< 686B9 < 6>?RK<?< 6 FG :9 J9CP. 
Ч9@G D46AB EBCDBF<6?9A<9 QFB7B GK4EF>4: 
1) 0,25 "@. 
2) 0,5 "@. 
3) 1 "@. 
4) 2 "@. 
5) 4 "@. 
21. �GKB> Q?9>FDBAB6 86<:9FES EB E>BDBEFPR 3106 @ / E . К4>4S E<?4 89=- 
EF6G9F A4 >4:8O= Q?9>FDBA, 9E?< CGKB> A4IB8<FES 6 @47A<FAB@ CB?9 E <A- 
8G>J<9= 0,5 "?: 
1) 2,4∙10-13 !. 
2) 2,4∙10-16 !. 
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3) 4,8∙10-14 !. 
4) 4,8∙10-12 !. 
5) 2,4∙10-12 !. 
22. Ч9D9; >4FGL>G, <A8G>F<6ABEFP >BFBDB= L  103 �A; CDBIB8<F FB> 
J=1А. Ч9@G D469A @47A<FAO= CBFB> E>6B;P >4FGL>G: 
1) 10-3 �5. 
2) 0,5·10-3 �5. 
3) 2·10-3 �5. 
4) 4Ã·10-10 �5. 
5) 2·10-10 �5. 
23. Ч9@G D46A4 E<?4, 89=EF6GRM4S A4 CDB6B8A<> 8?<AB= 0,2 @, CB >BFBDB@G 
F9K9F FB> 3А, 9E?< BA A4IB8<FES 6 B8ABDB8AB@ @47A<FAB@ CB?9 E <A8G>J<9= 
0,5 "?: 
1) 0,2 !. 
2) 0,3 !. 
3) 0,6 !. 
4) 3 !. 
5) 0,4 !. 
24. КB?954F9?PAO= >BAFGD EBEFB<F <; >BA89AE4FBD4 9@>BEFPR 2·10-9 $ < 
>4FGL><, <A8G>F<6ABEFP >BFBDB= D46A4 2·10-3 �A. К4>B6 C9D<B8 >B?954A<= 
>BAFGD4: 
1) 12,56·10-6 E. 
2) 2·10-6 E. 
3) 6,28·10-6 E. 
4) 3,14·10-6 E. 
5) 4·10-12 E. 
25. �DB6B?BKAO= 6<FB> E C?BM48PR 0,1 @2 A4IB8<FES 6 B8ABDB8AB@ @47A<F- 
AB@ CB?9, <A8G>J<S >BFBDB7B 4·10-2 "?. �4 E>B?P>B <;@9A<FES @47A<FAO= CB- 
FB> CD< CB6BDBF9 6<F>4 A4 900: 

1) 2·10-3 �5 
2) 4·10-3 �5. 
3) 1·10-3 �5. 
4) 4·10-1 �5 
5) 2,5 �5 
26. �4=F< A4CDS:9AABEFP @47A<FAB7B CB?S 6 FBK>9, BFEFBSM9= A4 2E@ BF 
59E>BA9KAB 8?<AAB7B CDB6B84, CB >BFBDB@G F9K9F FB> 6 5 �: 
1) 39,8 �/ @. 
2) 30,5 �/@. 
3) 120 �/ @. 
4) 4·10-7 �∙@.. 
5) 3,98 �/@. 
27. К4>B6B A4CDS:9A<9 A4 GK4EF>9 J9C< CBEFBSAAB7B FB>4 E Q?9>FD<K9E><@ 
EBCDBF<6?9A<9@ 2 �@ CD< E<?9 FB>4 6А? 

1) 2 �; 
2) 0,5�; 
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3 

3 

2 

3) 12 �; 
4) 4 �. 
28. � >B?954F9?PAB@ >BAFGD9 <; >BA89AE4FBD4 < >4FGL>< <A8G>F<6AB- 

EFPR 0,5 �A CDB<EIB8SF E6B5B8AO9 Q?9>FDB@47A<FAO9 >B?954A<S E J<>?<- 

K9E>B= K4EFBFB= ω = 1000 E-1. А@C?<FG84 >B?954A<= E<?O FB>4 6 >BAFG- 
D9 0,01 А. А@C?<FG84 >B?954A<= A4CDS:9A<S A4 >4FGL>9 D46A4 

1) 2    � 

2) 0,05 � 

3) 2,5 � 

4) 0,025 � 

 4789; 4. �?B8:4. �64=B>64S ?@8@>84 87;CG9=8S 

29. Ч9@G D46A4 QA9D7<S HBFBA4, >BFBDB@G 6 ED989 E CB>4;4F9?9@ CD9?B@?9- 
A<S n EBBF69FEF6G9F 8?<A4 6B?AO λ? 

1) 
hc 

; 2) 


3) 
hcn 

; 4) 



hc ; 
n 

hn . 
c 

30. �D< C9D9IB89 ?GK4 E69F4 <; B8AB= ED98O 6 8DG7GR G7B? C489A<S D469A 60º, 
4 G7B? CD9?B@?9A<S 30º. К4>B6 BFABE<F9?PAO= CB>4;4F9?P CD9?B@?9A<S 6FB- 

DB= ED98O BFABE<F9?PAB C9D6B=? 

1) 0,5; 

2)   ; 

3)   ; 

4)  
2 

. 

 

31. �B>4;4F9?< CD9?B@?9A<S BFABE<F9?PAB 6B;8GI4 8?S 6B8O, EF9>?4 < 4?@4- 

;4 EBBF69FEF69AAB D46AO 1,33; 1,5; 2,42. � >4>B@ <; QF<I 69M9EF6 CD989?P- 

AO= G7B? CB?AB7B BFD4:9A<S CD< 6OIB89 6 6B;8GI <@99F @4>E<@4?PAB9 ;A4- 

K9A<9? 

1) 6 6B89; 
2) 6 EF9>?9; 
3) 6 4?@4;9; 
4) ED98< BF69FB6 4, 5, 6 A9F 69DAB7B. 
32. �D989?PAO= G7B? CB?AB7B BFD4:9A<S 8?S 6B;8GI4 < EF9>?4 D469A βCD. Ч9- 
@G D46A4 E>BDBEFP E69F4 6 QFB@ EBDF9 EF9>?4? 

1) E ·  cos³CD. ; 2) E ·  sin³; 3) 
E 

; 4) 

sin 
sin  . 

c 
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33. К4>B9 <; C9D9K<E?9AAOI A<:9 6<8B6 Q?9>FDB@47A<FAOI <;?GK9A<= <@99F 
A4<@9APLGR 8?<AG 6B?AO? 

1) D48<B6B?AO; 
2) D9AF79AB6E>B9 <;?GK9A<9; 
3) '( 3 <;?GK9A<9; 
4) 74@@4 ?GK<. 

34. К4> <;@9A<FES K4EFBF4 E69F4 CD< C9D9IB89 <; 64>GG@4 6 CDB;D4KAGR 
ED98G E 45EB?RFAO@ CB>4;4F9?9@ CD9?B@?9A<S n = 2? 

1) G@9APL<FES 6 2 D4;4; 
2) A9 <;@9A<FES; 
3) G69?<K<FES 6 2 D4;4; 
4) G@9APL<FES 6 4 D4;4. 

35. �4 8<HD4>J<BAAGR D9L9F>G E C9D<B8B@ α C9DC9A8<>G?SDAB 99 C?BE>BEF< 
C4849F C4D4??9?PAO= @BABIDB@4F<K9E><= CGKB> E69F4 E 8?<AB= λ. К4>B9 <; 
CD<6989AAOI A<:9 GE?B6<= 6OCB?AS9FES 8?S G7?4 φ, CB8 >BFBDO@ A45?R84- 

9FES C9D6O= 7?46AO= @4>E<@G@? 

1) cosφ = 
 

; 2) sinφ = 
 

; 
d d 

3) sinφ = 
d 

; 4) sin    d . 


 4789; 5. АB><=4S 8 S89@=4S D878:4 

36. �CD989?<FP K<E?B Q?9>FDBAB6 6 B5B?BK>9 A9=FD4?PAB7B 4FB@4, 6 S8D9 
>BFBDB7B EB89D:<FES 6 CDBFBAB6 < 8 A9=FDBAB6? 

1) 8; 2) 6; 3) 2; 4) 14. 

37. �CD989?<FP K<E?B CDBFBAB6 Z < K<E?B A9=FDBAB6 N 6 S8D9 <;BFBC4 GD4A4 
235? 

1) Z = 92, N = 235; 

2) Z = 235, N = 92; 

3) Z = 92, N = 143; 

4) Z = 143, N = 92. 

38. ЧFB F4>B9 α – <;?GK9A<9? 

1) CBFB> S89D 79?<S; 
2) CBFB> CDBFBAB6; 
3) CBFB> Q?9>FDBAB6; 
4) Q?9>FDB@47A<FAO9 6B?AO. 

39. К4>B6B EBBFABL9A<9 @9:8G @4EE4@< S8D4 mS < EG@@B= @4EE E6B5B8AOI 
CDBFBAB6 Zmp < E6B5B8AOI A9=FDBAB6 Nmn, <; >BFBDOI EBEF46?9AB QFB S8- 

DB? 
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9 

9 

e 

92 

0 

2 

1 

1) mS > Zmp + Nmn; 2) mS < Zmp + Nmn; 

3) mS = Zmp + Nmn; 4) ED98< BF69FB6 4, 5, 6 A9F 69DAB7B. 

40. К4>B= ;4DS8 Z < @4EEB6B9 K<E?B А 5G89F <@9FP 4FB@AB9 S8DB <;BFBC4 
GD4A4 U 

238 CBE?9 α – D4EC484 < 86GI β – D4EC48B6? 

1) Z = 94, A = 234; 2) Z = 92, A = 234; 

3) Z = 92, A = 238; 4) ED98< BF69FB6 4, 5, 6 A9F 69DAB7B. 
41. !>B?P>B QA9D7<< 6O89?<FES CD< 4AA<7<?SJ<< Q?9>FDBA4 < CB;<FDBA4. 
�4EE4 CB>BS Q?9>FDBA4 me. 

m c2 
1) 9 ; 

 

2 

2) m c
2 

; 

3) 2m c2 ; 

4) 4m c2 . 
42. #>4:<F9 6FBDB= CDB8G>F S89DAB= D94>J<<: 1H 4He 

3 1 2 

1) 1n 

2) e 

3) 1 

4) 4He 

К?RK< > F9EF4@: 
 

7 6BCDBE4/ 
7 64D<4AF4 
BF69F4 

1 2 3 4 5 
7 6BCDBE4/ 
7 64D<4AF4 
BF69F4 

1 2 3 4 5 

1 +     22 +     

2  +    23  +    

3 +     24   +   

4  +    25  +    

5  +    26 +     

6    +  27   +   

7    +  28   +   

8   +   29  +    

9    +  30  +    

10    +  31 +     

11    +  32  +    

12     + 33    +  

13  +    34  +    

14 +     35  +    

15    +  36  +    

16   +   37   +   

17 +     38 +     

18 +     39  +    
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