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<??REFD4J<< D9L9A<S GD46A9A<= < A9D469AEF6; 

− EHBD@<DB64AABEFP CD98EF46?9A<= B5 BEAB6AOI CBASF<SI @4F9@4F<K9E>B7B 4A4?<;4 < <I 
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CDBH9EE<BA4?PAB= 89SF9?PABEF<, 8?S CDB8B?:9A<S B5D4;B64A<S < 
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D94?<;4J<< C?4AB6 89SF9?PABEF<; 6O5<D4FP GEC9LAO9 EFD4F97<< 6 D4;?<KAOI 
E<FG4J<SI; 
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'8. #B;A464F9?PA4S D9H?9>E<< >4> BEB;A4A<S EB69DL49@OI 89=EF6<= < @OE?<F9?PAOI 

CDBJ9EEB6, <I D9;G?PF4FB6 < BEAB64A<=, 7D4A<J E6B97B ;A4A<S < A9;A4A<S, AB6OI 
CB;A464F9?PAOI ;484K < ED98EF6 8?S <I 8BEF<:9A<S; 

'9. !46O>< CB;A464F9?PAB=, GK95AB-<EE?98B64F9?PE>B= < CDB9>FAB= 89SF9?PABEF<, 
A46O>4@< D4;D9L9A<S CDB5?9@; ECBEB5ABEFP < 7BFB6ABEFP > E4@BEFBSF9?PAB@G 
CB<E>G @9FB8B6 D9L9A<S CD4>F<K9E><I ;484K, CD<@9A9A<R D4;?<KAOI @9FB8B6 
CB;A4A<S; 

'10. %4@BEFBSF9?PA4S <AHBD@4J<BAAB-CB;A464F9?PAB= 89SF9?PABEFP, 6>?RK4S G@9A<9 
BD<9AF<DB64FPES 6 D4;?<KAOI <EFBKA<>4I <AHBD@4J<<, >D<F<K9E>< BJ9A<64FP < 
<AF9DCD9F<DB64FP <AHBD@4J<R, CB?GK49@GR <; D4;?<KAOI <EFBKA<>B6; 6?489A<9 
S;O>B6O@< ED98EF64@<: G@9A<9 SEAB, ?B7<KAB < FBKAB <;?474FP E6BR FBK>G ;D9A<S, 
<ECB?P;B64FP 489>64FAO9 S;O>B6O9 ED98EF64; 

'11. �?489A<9 @9FB84@< 8B>4;4F9?PEF6 < 4?7BD<F@B6 D9L9A<S, G@9A<9 <I CD<@9ASFP, 
CDB6B8<FP 8B>4;4F9?PAO9 D4EEG:89A<S 6 IB89 D9L9A<S ;484K; 

'12. �?489A<9 EF4A84DFAO@< CD<9@4@< D9L9A<S D4J<BA4?PAOI < <DD4J<BA4?PAOI, 
CB>4;4F9?PAOI, EF9C9AAOI, FD<7BAB@9FD<K9E><I GD46A9A<= < A9D469AEF6, <I 
E<EF9@; <ECB?P;B64A<9 7BFB6OI >B@CPRF9DAOI CDB7D4@@, 6 FB@ K<E?9 8?S CB<E>4 
CGF< D9L9A<S < <??REFD4J<< D9L9A<S GD46A9A<= < A9D469AEF6; 

'13. )4D4>F9D<;B64FP CB6989A<9 HGA>J<=, <ECB?P;B64A<9 CB?GK9AAOI ;A4A<= 8?S 
BC<E4A<S < 4A4?<;4 D94?PAOI ;46<E<@BEF9=; 

'14. $4ECB;A464FP 79B@9FD<K9E><9 H<7GDO A4 K9DF9:4I, @B89?SI < 6 D94?PAB@ @<D9; 
CD<@9A9A<9 <;GK9AAOI E6B=EF6 79B@9FD<K9E><I H<7GD < HBD@G? 8?S D9L9A<S 
79B@9FD<K9E><I ;484K < ;484K E CD4>F<K9E><@ EB89D:4A<9@; 

'15. !4IB8<FP < BJ9A<64FP 69DBSFABEF< A4EFGC?9A<S EB5OF<= 6 CDBEF9=L<I 
CD4>F<K9E><I E<FG4J<SI < BEAB6AO9 I4D4>F9D<EF<>< E?GK4=AOI 69?<K<A; 

'16. �ECB?P;B64A<9 7BFB6OI >B@CPRF9DAOI CDB7D4@@ CD< D9L9A<< ;484K. 
�1. #BA<@4A<9 ;A4K<@BEF< @4F9@4F<>< 8?S A4GKAB-F9IA<K9E>B7B CDB7D9EE4, 

EHBD@<DB64AABEFP BFABL9A<S > @4F9@4F<>9 >4> > K4EF< B5M9K9?B69K9E>B= 
>G?PFGDO K9D9; ;A4>B@EF6B E <EFBD<9= D4;6<F<S @4F9@4F<><, Q6B?RJ<9= 
@4F9@4F<K9E><I <89=; 

�2. #D98EF46?9A<= B @4F9@4F<>9 >4> GA<69DE4?PAB@ S;O>9 A4G><, ED98EF69 
@B89?<DB64A<S S6?9A<= < CDBJ9EEB6, <89SI < @9FB84I @4F9@4F<>< 

�3. "FABL9A<9 > CDBH9EE<BA4?PAB= 89SF9?PABEF< >4> 6B;@B:ABEF< GK4EF<S 6 
D9L9A<< ?<KAOI, B5M9EF69AAOI, 7BEG84DEF69AAOI, B5M9A4J<BA4?PAOI CDB5?9@; 

�4. #D98EF46?9A<= B @4F9@4F<>9 >4> K4EF< @<DB6B= >G?PFGDO < @9EF9 @4F9@4F<>< 6 
EB6D9@9AAB= J<6<?<;4J<<, ECBEB54I BC<E4A<S S6?9A<= D94?PAB7B @<D4 A4 
@4F9@4F<K9E>B@ S;O>9; 

�5. #D98EF46?9A<9 B @4F9@4F<K9E><I CBASF<SI >4> 64:A9=L<I @4F9@4F<K9E><I 
@B89?SI, CB;6B?SRM<I BC<EO64FP < <;GK4FP D4;AO9 CDBJ9EEO < S6?9A<S; 
CBA<@4A<9 6B;@B:ABEF< 4>E<B@4F<K9E>B7B CBEFDB9A<S @4F9@4F<K9E><I F9BD<=; 

�6. #D98EF46?9A<9 B5 BEAB6AOI CBASF<SI @4F9@4F<K9E>B7B 4A4?<;4 < <I E6B=EF64I,  
�7. "EAB6AO9 CBASF<S B C?BE><I < CDBEFD4AEF69AAOI 79B@9FD<K9E><I H<7GD4I, <I 

BEAB6AOI E6B=EF64I; 
�8. #D98EF46?9A<9 B CDBJ9EE4I < S6?9A<SI, <@9RM<I 69DBSFABEFAO= I4D4>F9D, 

EF4F<EF<K9E><I ;4>BAB@9DABEFSI 6 D94?PAB@ @<D9, BEAB6AO9 CBASF<SI 
Q?9@9AF4DAB= F9BD<< 69DBSFABEF9=; 

 

(BD@B= <FB7B6B= 4FF9EF4J<< CB GK95AB= 8<EJ<C?<A9 S6?S9FES Q>;4@9A 6 C<EP@9AAB= 

HBD@9  
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2. %�%&� � �"!&$"�/ � "*�!�� "%�"�!�/ #$"�$�  / '+��!"� 

��%*�#��!/ 

 
2.1. (>@<O B5:CI53> :>=B@>;S 8 8B>3>2>9 0BB5AB0F88 ?@8 >A2>5=88 CG51=>9 
48AF8?;8=O 

&45?<J4 2 
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"1>7=0G5=85 
Q;5<5=B0 
C<5=89 8 
7=0=89 

�84O 8 D>@<O :>=B@>;S 8 >F5=:8  
B5:CI89 :>=B@>;P 8B>3>20S 0BB5AB0F8S 

'1. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
 F9EF<DB64A<9; BJ9A>4 6OCB?A9A<S 
;484A<= E4@BEFBSF9?PAB= D45BFO; 

1>;4@9A 6 C<EP@9AAB= 

HBD@9 (D9L9A<9 ;484K) 

'2. BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 
D45BFO; ;4M<F4 D9H9D4FB6; 

'3. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
;4M<F4 D9H9D4FB6; 

'4. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; BJ9A>4 6OCB?A9A<S ;484A<= 

E4@BEFBSF9?PAB= D45BFO; 

'5. BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 
D45BFO; 

'6. BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 
D45BFO; ;4M<F4 D9H9D4FB6; 

'7. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

'8. 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 

D45BFO; 

'9. BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 
D45BFO; 

'10. BJ9A>4 6OCB?A9A<S ;484A<= E4@BEFBSF9?PAB= 
D45BFO; ;4M<F4 D9H9D4FB6; 

'11. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; 

'12. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; 

'13. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; 

'14. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; 

'15. BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
F9EF<DB64A<9; 

'16. 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

 F9EF<DB64A<9; BJ9A>4 6OCB?A9A<S 
;484A<= E4@BEFBSF9?PAB= D45BFO; 

�1. ;4M<F4 D9H9D4FB6; 6OCB?A9A<9 6A94G8<FBDAB= 
D45BFO; 

�2. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

�3. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

;4M<F4 D9H9D4FB6; 
�4. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 

BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
�5. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 

BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
GEFAO= BCDBE; 

�6. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

GEFAO= BCDBE; 
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�7. 6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 
BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 

GEFAO= BCDBE; 

�8. 
6OCB?A9A<9 6A94G8<FBDAB= D45BFO; 

BJ9A<64A<9 6OCB?A9A<S CD4>F<K9E><I D45BF; 
GEFAO= BCDBE; 

 

 
2.2. $0A?@545;5=85 D>@< B5:CI53> :>=B@>;S ?> @0745;0< ?@>3@0<<O CG51=>9 

48AF8?;8=O 

&45?<J4 3 
!08<5=>20=85 @0745;0 
?> CG51=>9 48AF8?;8=5 

(>@<O B5:CI53> :>=B@>;S 

У
1 

'
2 

'
3 

'
4 

'
5 

'
6 

'
7 

'
8 

'
9 

' 

10 

' 

11 

' 

12 

' 

13 

' 

14 

' 

15 

' 

16 

�1 �2 �3 �4 �5 �6 �7 �
8 

$0745; 1. $0728B85 ?>=SB8S 
> G8A;5 

C; D $ #; 
 
GB $ 

C; 
C;  $ 

C; 
$ 
C; 
#;      GB  GB      

$0745; 2. �>@=8, AB5?5=8 8 
;>30@8D<O 

   #; 
>D 
'B �D 

C; 
C;  C; #; 

>D 
�D 
#; 

       'B      

$0745; 3. #@S<O5 8 
?;>A:>AB8 2 ?@>AB@0=AB25 

C;   #; 
>D 
'B �D 

C; 
C;  C; #; 

>D 
�D 
#; 

     GB  'B      

$0745; 4. �><18=0B>@8:0 C; D $ #; 
>D 
'B $ 

�D 
C; 

C;  $ 
C; 

$ 
#; 
>D 

�D 
#; 

   �D 
C; 

 GB  'B     C; 

$0745; 5. �>>@48=0BO 8 
25:B>@O 

 D $ #; 
>D 
'B $ 

�D 
C; 

C;  $ 

C; 
$ 

#; 
>D 

�D 
C; 

       'B      

$0745; 6. "A=>2O 
B@83>=><5B@88 

C;   #; 'B C; C;  C; C; #;      GB  'B      

$0745; 7. (C=:F88 8 
3@0D8:8 

   #; 
>D 
'B �D 

C; 
C;  C; #; 

>D 
�D 
#; 

 #; 
>D 

   GB  'B 'B 
C; 

C;    

$0745; 8.  =>3>3@0==8:8 8 
:@C3;O5 B5;0 

#; 
& 
D 

$  D #; 
>D 
'B $ 

�D 
C; 

C;  $ 
C; 

$ 
#; 
>D 

�D 
#; 

  �D 
C; 

 #; 
 
GB #G 

GB 
'B 'B

C; 
  C;  

$0745; 9. !0G0;> 
<0B5<0B8G5A:>3> 0=0;870 

   #; 
>D 
'B >D C;  C; #; 

>D 
�D 
#; 

     'B #; 
GB 

'B 'B 
C; 

 C;   

$0745; 10. �=B53@0; 8 53> 
?@8<5=5=85 

   #; 
>D 
'B �D 

C; 
C;  C; #; 

>D 
�D 
#; 

    CD  #; 
GB 

'B 'B 
C; 

    

$0745; 11. 1;5<5=BO B5>@88 
25@>SB=>AB8 8 
<0B5<0B8G5A:>9 AB0B8AB8:8 

   #; GB C; C;  C; C; #;    C; #; 
C 
GB #; 

GB 
'B 'B 

C; 
   C; 

$0745; 12. '@02=5=8S 8 
=5@025=AB20 

   #; 
>D 

 >D C;  C; #; 
>D 
�D 
C; 
#; 
# 
>D 

      GB      

 
GB - GEFAO= BCDBE, 6 F.K. HDBAF4?PAO= 

CB - C<EP@9AAO= BCDBE 
& - F9EF<DB64A<9 
C; - CD4>F<K9E>B9 ;4ASF<9 
>D - >BAFDB?PA4S D45BF4 
$ - ;4M<F4 D9H9D4FB6 
# - ;4M<F4 CD9;9AF4J<< 
 

 

3. �" #���& �"!&$"�0!"-"*�!"+!/)  �&�$���"� ��/ &��'Щ��" 
�"!&$"�/ '%#���� "%&� 

 

 &9>GM<= >BAFDB?P B5D4;B64F9?PAB= 89SF9?PABEF< CB GK95AB= 8<EJ<C?<A9 
"'�?.03  0B5<0B8:0: 0;351@0 8 =0G0;> <0B5<0B8G5A:>3> 0=0;870; 35><5B@8S 

BEGM9EF6?S9FES 6 F9K9A<9 6E97B B5D4;B64F9?PAB7B CDBJ9EE4 6 CD989?4I GK95AB7B 6D9@9A<, 
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BF6989AAB7B A4 A<I.  9FB8O < HBD@O F9>GM97B >BAFDB?S 6O5<D4RFES CD9CB8464F9?9@, 
<EIB8S <; 8<84>F<K9E>B= J9?9EBB5D4;ABEF<, EC9J<H<>< EC9J<4?PABEF< < BFD4:4RFES 6 
GK95AOI CDB7D4@@4I. 
 

3.1. #@0:B8G5A:85 @01>BO 

� CDBJ9EE9 <;GK9A<S GK95AB= 8<EJ<C?<AO CD98GE@BFD9AB 6OCB?A9A<9 
CD4>F<K9E><I D45BF 6 >B?<K9EF69 140 K4EB6. &D95B64A<S > BHBD@?9A<R, CBDS8B> 
6OCB?A9A<S, >D<F9D<< BJ9A<64A<S CD4>F<K9E><I D45BF D4;@9M9AO 6  9FB8<K9E><I 
D9>B@9A84J<SI CB 6OCB?A9A<R CD4>F<K9E><I D45BF. 

&45?<J4 4 
#9D9K9AP CD4>F<K9E><I D45BF  

 
№ 

CD4>F< 
K9E>B= 
D45BFO 

&9@4 CD4>F<K9E>B= D45BFO �B?<K9E
F6B 

K4EB6 A4 
6OCB?A9
A<9 

CD4>F<K
9E>B= 
D45BFO 

#DB69DS9@O9 G@9A<S < ;A4A<S 

1 �D<H@9F<K9E><9 89=EF6<S A48 
K<E?4@< 

3 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,�1,�3 

2 !4IB:89A<9 CD<5?<:9AAOI 
;A4K9A<= 69?<K<A 

1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,�1,�3 

3 !4IB:89A<9 CB7D9LABEF9= 
6OK<E?9A<= 

3 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,�1,�3 

4 �OK<E?9A<9 < ED46A9A<9 >BDA9= 2 '4,'5,'6,'7,'9,'10,'11, �3 
5 %F9C9AP E D4J<BA4?PAO@ < 

89=EF6<F9?PAO@ CB>4;4F9?9@ 

2 '4,'5,'6,'7,'9,'10,'11, �3 

6 #D9B5D4;B64A<9 6OD4:9A<S, 
EB89D:4M<I EF9C9A< 

2 '4,'5,'6,'7,'9,'10,'11, �3 

7 %6B=EF64 ?B74D<H@4 3 '4,'5,'6,'7,'9,'10,'11, �3 
8 #D46<?4 89=EF6<= E ?B74D<H@4@< 3 '4,'5,'6,'7,'9,'10,'11, �3 
9 #D9B5D4;B64A<9 D4J<BA4?PAOI 

6OD4:9A<= 
1 '4,'5,'6,'7,'9,'10,'11, �3 

10 #D9B5D4;B64A<9 <DD4J<BA4?PAOI 
6OD4:9A<= 

1 '4,'5,'6,'7,'9,'10,'11, �3 

11 #D9B5D4;B64A<9 EF9C9AAOI 
6OD4:9A<= 

1 '4,'5,'6,'7,'9,'10,'11, �3 

12 #D9B5D4;B64A<9 CB>4;4F9?PAOI 
6OD4:9A<= 

2 '4,'5,'6,'7,'9,'10,'11, �3 

13 #D9B5D4;B64A<9 ?B74D<H@<K9E><I 
6OD4:9A<= 

2 '4,'5,'6,'7,'9,'10,'11, �3 

14 �>E<B@O EF9D9B@9FD<< 2 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

15 #4D4??9?PABEFP CDS@OI 6 
CDBEFD4AEF69 

1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

16 #4D4??9?PABEFP C?BE>BEF9= 1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

17 #9DC9A8<>G?SDABEFP CDS@B= < 

C?BE>BEF< 
2 '1,'4,'5,'6,'7,'9,'10,'11,�1

,�3 
18 $4EEFBSA<9 BF FBK>< 8B C?BE>BEF< 1 '1,'4,'5,'6,'7,'9,'10,'11,�1

,�3 
19 &9BD9@4 B FD9I C9DC9A8<>G?SD4I 2 '1,'4,'5,'6,'7,'9,'10,'11,�1
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,�3 
20 '7B? @9:8G C?BE>BEFS@< 1 '1,'4,'5,'6,'7,'9,'10,'11,�1

,�3 
21 #BEFDB9A<9 E9K9A<= 2 '1,'4,'5,'6,'7,'9,'10,'11,�1

,�3 
22 #B8EK9F K<E?4 D4;@9M9A<= 2 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
23 #B8EK9F K<E?4 C9D9EF4AB6B> 2 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
24 #B8EK9F K<E?4 EBK9F4A<= 2 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
25 #9D95BD 64D<4AFB6 2 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
26 �<AB@ !PRFBA4 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
27 &D9G7B?PA<> #4E>4?S 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,

'11,'15, �1,�3, �8 
28 #DBEF9=L<9 ;484K< 6 >BBD8<A4F4I 2 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
29 %?B:9A<9 69>FBDB6 1 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
30 $4;?B:9A<9 69>FBD4 2 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
31 '7B? @9:8G 69>FBD4@< 2 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
32 �BBD8<A4FO 69>FBD4 2 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
33 %>4?SDAB9 CDB<;6989A<9 69>FBDB6 2 '2,'3,'4,'5,'6,'7,'9,'10,'1

1, �3 
34 �ECB?P;B64A<9 >BBD8<A4F < 69>FBDB6 

CD< D9L9A<< @4F9@4F<K9E><I < 
CD<>?48AOI ;484K 

1 '2,'3,'4,'5,'6,'7,'9,'10,'1
1, �3 

35 &D<7BAB@9FD<K9E><9 FB:89EF64 2 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

36 (BD@G?O E?B:9A<S 1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

37 (BD@G?O 86B=AB7B G7?4 1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

38 (BD@G?O CB?B6<AAB7B G7?4 1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

39 (BD@G?O CD<6989A<S 2 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

40 %<AGE, >BE<AGE < F4A79AE EG@@O < 
D4;ABEF< 86GI G7?B6 

1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

41 #D9B5D4;B64A<9 EG@@O 
FD<7BAB@9FD<K9E><I HGA>J<= 6 
CDB<;6989A<9 < CDB<;6989A<S 6 
EG@@G 

1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

42 �OD4:9A<9 FD<7BAB@9FD<K9E><I 
HGA>J<= K9D9; F4A79AE CB?B6<AAB7B 
4D7G@9AF4 

1 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

43 #D9B5D4;B64A<9 CDBEF9=L<I 
FD<7BAB@9FD<K9E><I 6OD4:9A<= 

2 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 
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44 $9L9A<9 FD<7BAB@9FD<K9E><I 
GD46A9A<= 

5 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

45 $9L9A<9 FD<7BAB@9FD<K9E><I 
A9D469AEF6 

5 '1,'4,'5,'6,'7,'9,'10,'11,�1
,�3 

46 "5?4EFP BCD989?9A<S < @AB:9EF6B 
;A4K9A<= 

2 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

47 #BEFDB9A<9 7D4H<>B6 HGA>J<= 2 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

48 %6B=EF64 HGA>J<< 3 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

49 �D<H@9F<K9E><9 BC9D4J<< A48 
HGA>J<S@< 

3 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

50 %?B:A4S HGA>J<S 2 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

51 "5?4EFP BCD989?9A<S < @AB:9EF6B 
;A4K9A<= B5D4FAB= HGA>J<< 

1 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

52 �D4H<> B5D4FAB= HGA>J<< 1 '4,'5,'6,'7,'9,'10,'11,'13,�
1, �3,�4,�5 

53 #?BM48< CB69DIABEF9= CD<;@O 3 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

54 #?BM48< CB69DIABEF9= C<D4@<8O 2 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

55 #BEFDB9A<9 E9K9A<= >G54, CD<;@O 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

56 #?BM48< J<?<A8D4 < >BAGE4 3 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

57 %9K9A<9 J<?<A8D4 < >BAGE4 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

58 "5N9@ >G54 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

59 "5N9@ C4D4??9?9C<C984 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

60 "5N9@ CD<;@O 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

61 "5N9@ J<?<A8D4 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

62 "5N9@ >BAGE4 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

63 "5N9@ L4D4 1 '1,'2,'3,'4,'5,'6,'7,'9,'10,
'11,'14,'16, �1,�2,�3,�4, �7 

64 %6B=EF64 CBE?98B64F9?PABEF9= 1 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

65 #DB<;6B8AO9 BEAB6AOI HGA>J<= 1 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

66 #DB<;6B8AO9 EG@@O < D4;ABEF< 2 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

67 #DB<;6B8AO9 CDB<;6989A<S < 
K4EFAB7B 

2 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

68 #DB<;6B8AO9 E?B:AB= HGA>J<< 2 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

69 'D46A9A<9 >4E4F9?PAB= > 7D4H<>G 
HGA>J<< 

1 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

70 �9B@9FD<K9E><= < H<;<K9E><= E@OE? 1 '4,'5,'6,'7,'9,'10,'11, 



13 

 

CDB<;6B8AB= �1,�2,�3,�4,�6 
71 �B;D4EF4A<9 < G5O64A<9 HGA>J<< 1 '4,'5,'6,'7,'9,'10,'11, 

�1,�2,�3,�4,�6 
72 1>EFD9@G@O HGA>J<< 1 '4,'5,'6,'7,'9,'10,'11, 

�1,�2,�3,�4,�6 
73 #BEFDB9A<9 7D4H<>B6 HGA>J<= 1 '4,'5,'6,'7,'9,'10,'11, 

�1,�2,�3,�4,�6 
74 !4<5B?PL99 < A4<@9APL99 ;A4K9A<< 

HGA>J<< 

1 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

75 #D<@9A9A<9 CDB<;6B8AB= > 
CBEFDB9A<R 7D4H<>B6 

1 '4,'5,'6,'7,'9,'10,'11, 
�1,�2,�3,�4,�6 

76 #D46<?4 A4IB:89A<S C9D6BB5D4;AB= 3 '4,'5,'6,'7,'9,'10,'11,'16, 
�2,�3,�4 

77 �OK<E?9A<9 <AF97D4?B6 3 '4,'5,'6,'7,'9,'10,'11,'16, 
�2,�3,�4 

78 (BD@G?4 !PRFBA4-�9=5A<J4 1 '4,'5,'6,'7,'9,'10,'11,'16, 
�2,�3,�4 

79 �OK<E?9A<9 C?BM489= E CB@BMPR 
<AF97D4?B6 

6 '4,'5,'6,'7,'9,'10,'11,'16, 
�2,�3,�4 

80 #D<@9A9A<9 <AF97D4?4 6 H<;<>9 < 
79B@9FD<< 

2 '4,'5,'6,'7,'9,'10,'11,'16, 
�2,�3,�4 

81 �9DBSFABEFP EB5OF<S 1 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

82 %?B:9A<9 < G@AB:9A<9 69DBSFABEF9= 2 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

83 �4>BA D4ECD989?9A<S E?GK4=AB= 
8<E>D9FAB= 69?<K<AO 

1 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

84 �4>BA 5B?PL<I K<E9? 2 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

85 %D98A99 4D<H@9F<K9E>B9, @98<4A4 2 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

86 �9A9D4?PA4S EB6B>GCABEFP 6O5BD>4 2 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

87 $9L9A<9 CD4>F<K9E><I ;484K E 
CD<@9A9A<9 69DBSFABEFAOI @9FB8B6 

3 '4,'5,'6,'7,'9,'10,'11,'15,
'16, �1, �2, �3, �4, �8 

88 $9L9A<9 D4J<BA4?PAOI GD46A9A<= < 
E<EF9@ 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

89 $9L9A<9 <DD4J<BA4?PAOI GD46A9A<= 
< E<EF9@ 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

90 $9L9A<9 CB>4;4F9?PAOI GD46A9A<= 2 '4, '6, '7, '9, '10, '11, '12,  
�3 

91 $9L9A<9 ?B74D<H@<K9E><I 
GD46A9A<= 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

92 $9L9A<9 D4J<BA4?PAOI A9D469AEF6 1 '4, '6, '7, '9, '10, '11, '12,  
�3 

93 $9L9A<9 <DD4J<BA4?PAOI A9D469AEF6 1 '4, '6, '7, '9, '10, '11, '12,  
�3 

94 $9L9A<9 CB>4;4F9?PAOI A9D469AEF6 2 '4, '6, '7, '9, '10, '11, '12,  
�3 

95 $9L9A<9 FD<7BAB@9FD<K9E><I 
A9D469AEF6 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

96  9FB8 <AF9D64?B6 2 '4, '6, '7, '9, '10, '11, '12,  
�3 
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97 �;B5D4:9A<9 A4 >BBD8<A4FAB= 
C?BE>BEF< @AB:9EF64 D9L9A<= 
GD46A9A<= 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

98 �;B5D4:9A<9 A4 >BBD8<A4FAB= 
C?BE>BEF< @AB:9EF64 D9L9A<= 
A9D469AEF6 

2 '4, '6, '7, '9, '10, '11, '12,  
�3 

 

3.2. �>=B@>;P=O5 @01>BO 

 

�D9@S A4 CB87BFB6>G < 6OCB?A9A<9 >BAFDB?PAB= D45BFO, < >D<F9D<< BJ9A<64A<S: 
 

�@5<S �@8B5@88 

CB87BFB6>4   5   @<A.; 
6OCB?A9A<9  0   K4E   37   @<A.; 
BHBD@?9A<9 < E84K4 3  @<A.; 
6E97B   0    K4E  45  @<A. 

85% - 100% = 5 

70% - 84%  = 4 

55% - 69% = 3 

@9A99 55% = 2 
 

�>=B@>;P=0S @01>B0 ?> @0745;C 2 
"%6B=EF64 >BDA9= < EF9C9A9=" 

#5@2O9 20@80=B 

1. �OK<E?<FP: 4) ;1256 3 −+  5) ;12969 4−  6) ;84 55    7) .
5

80
4

4

 

2. 'CDBEF<F9 6OD4:9A<9 ).)()(( 4444 bababa ++−  

3. �A9E<F9 @AB:<F9?< CB8 ;A4> >BDAS, 9E?< 0þa  < 0þb : 3
22

b

a
ba− . 

4. �OA9E<F9 @AB:<F9?< CB8 ;A4> >BDAS, 9E?< 0þa : 5 1732a− . 

5. �OK<E?<F9:    4 22 3133133122312 ++ ;   

6. �OK<E?<F9: 4) 7.37,57.4 5:630 −−    5) 
2

1

4

3

5

2

3

2

3

1

8132827 ÷
÷
ø

ö
÷
÷
ø

ö
  

7. !4=8<F9 ;A4K9A<9 6OD4:9A<S: 
2,7

3,55,14

x

xx −
 CD< 4=x  

8. $9L<F9 GD46A9A<9: 4) ;749 =− x  5) ;5583 =+x  6) ;045)2( 2 =+−− xxx

 7) 8151 =++ xx  

�B>@>9 20@80=B 

1. �OK<E?<F9: 4) 3 2167 −+ ; 5) 4 24019 − ;  6) 44 273    7) 
5

5

4

128
. 

2. 'CDBEF<F9 6OD4:9A<9 ).)()(( 4444 yxyxyx −++  

3. �A9E<F9 @AB:<F9?< CB8 ;A4> >BDAS, 9E?< 0þa  < 0þb : 4
7

23
a

b
ab . 

4. �OA9E<F9 @AB:<F9?< CB8 ;A4> >BDAS, 9E?< 0þa : 6 25128a . 

5. �OK<E?<F9: 4 22 1751758002800 +− .  

6. �OK<E?<F9: 4) 4,24,44,3 10:770 −−    5) 
4

2

3

2

1

3

2

2

1

2564100 ÷
÷
ø

ö
÷
÷
ø

ö


−−
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7. !4=8<F9 ;A4K9A<9 6OD4:9A<S: 
3,10

3,56,17

x

xx −
 CD< 5=x  

8. $9L<F9 GD46A9A<9: 4) ;5112 =+x  5) ;3964 =−x  6) ;0128)5( 2 =+++ xxx

 7) 8621 =+− xx  

�;RG8 >B25B>2: 
№ 2>?@>A0 �0;;O "B25BO 

  1 20@80=B 2 20@80=B 
1. #B 1 4) 1 ;  5);3   6) 2;  6) 2 4) 1 ;    5) 2;  6) 3;   7) 2 
2. 1 ÿ 2 Ā ý 2 þ 

3. 1 √22ÿ7Ā23
 √81 Ā9ÿ34

 

4. 1 22ÿ3√ÿ25
 2ÿ4:2ÿ6

 

5. 1 25 5 

6. #B 1 4) 1.2   5) 36 4)  0.7  5) 2.56 
7. 1 16 25 

8. #B 2 4) -10;   5)15;   6) 1,  4   7) 5 4)  2;  5)15;   6) -6, -2;  7) 5 
 

 �>=B@>;P=0S @01>B0 ?> @0745;C 2 
"�B74D<H@O" 
#5@2O9 20@80=B 

ЧаEFь 1 

1. Н4=8<F9 I: 2/1log 9 =x  

�) 81                 �) 3                    %) 3                  �) -3 

2. Ч9@G D469A ?B74D<H@ K<E?4 25 CD< BEAB64A<< 5? 

�) ½                  �) 2                      %) 5                  �) <AB= 64D<4AF 

3. ВOK<E?<F9: 36log
6

 

�) 6                   �) 4                      %) 36                �) <AB= 64D<4AF 

4. Н4=8<F9 B5?4EFP BCD989?9A<я HGA>J<< )10(log 7 xG −=  

�) (10; +∞)              �) (-∞; 10]                %) [10; +∞)  �) (-∞; 10) 

ЧаEFь 2 

 9L<F9 GD46A9A<я: 

1) ;415
3

log =−x 2)log2(ý2 + 4ý + 3) = 3;    3)log5(2ý + 3) = log5(ý + 1) ; 
4)log ý 2 log:5 ý 2 3 = 052 ;       5) log4(ý 2 2) + log12(ý 2 2) = 12; 

6) 3lg)3lg()62lg( =+−−+ xxx ;       7) log2ý21(ý2 + 3ý 2 1) = 2 

 

�B>@>9 20@80=B 
ЧаEFь 1 

1. ВOK<E?<F9: 
5log

2

1
1 2

4
+

 

�) 54               �) 20                     %) 8                  �) 5 
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2. ВOK<E?<F9: 25logloglog
5414 

 

�) 1                   �) 0                       %) 5                  �) 11 

3. УCDBEF<F9 6OD4:9A<9: 4log1 77
+  

�) 28                 �) 14                     %) 42                �) 7 

4. Н4=8<F9 B5?4EFP BCD989?9A<я HGA>J<<: 
)7(log

1

5 −
=

x
y  

�) (7; 8]            �) [7; 8)                  %) [7; 8]          �) (7; 8) 
ЧаEFь 2 

 9L<F9 GD46A9A<я: 

1) ;523
2

log =+x 2)    log2(ý2 2 3ý + 2) = 1;      3) log8(2ý 2 3) = log8(3ý + 1) ; 
4) log ý 2 log2 ý5 + 6 = 022 ;         5) þą(3ý 2 1) 2 lg(ý + 5) = þą5; 

 6) xxxx 4lg8lg)142lg(
2

1
−=−− ;     7) log12ý(3 2 ý) = log32ý(1 2 ý) 

�;RG8 >B25B>2: 
№ 2>?@>A0 �0;;O "B25BO 

  1 20@80=B 2 20@80=B 
1 G0ABP  

1. 1 � � 

2. 1 � � 

3. 1 � � 

4. 1 � � 

2 G0ABP  

1. 2 17 10 

2. 2 -5, 1 0,   3 

3. 2 -2 -4 

4. 2 125, 0.2 4,    8 

5. 3 :2 2 2 !9F >BDA9= 
6. 3 5 5 

7. 3 2 !9F >BDA9= 
 

�>=B@>;P=0S @01>B0 ?> @0745;C 3 
"#4D4??9?PABEFP CDS@OI < C?BE>BEF9=" 

#5@2O9 20@80=B 
 

1. %FBDBA4 AB  C4D4??9?B7D4@@4 ABCD CD<A48?9:<F C?BE>BEF< α, 4 EFBDBA4  CD 9= 
A9 CD<A48?9:<F.  �4>B6B 6;4<@AB9 D4ECB?B:9A<9 CDS@B=  CD < C?BE>BEF< α? 
"5NSEA<F9. 

2. &BK>< M,N,F,K A9 ?9:4F 6 B8AB= C?BE>BEF<.  B7GF ?< CDS@O9 MN  < FK 
C9D9E9>4FPES? 

3. &BK>4 D A9 ?9:<F 6 C?BE>BEF< FD9G7B?PA<>4 ABC, FBK>< M,N,K – E9D98<AO 
BFD9;>B6 AD, AC, AB EBBF69FEF69AAB. �B>4;4FP, KFB C?BE>BEF< (MNK)  <  (BCD) 

C4D4??9?PAO. 
4. #?BE>BEF<  α  < β C4D4??9?PAO. "FD9;B> AB ?9:<F 6 C?BE>BEF< α,  CD – 6 
C?BE>BEF< β. "FD9;>< BC <  AD C9D9E9>4RFES 6 FBK>9 O, >BFBD4S ?9:<F @9:8G 
84AAO@< C?BE>BEFS@<. !4=F< �", 9E?< AB= 3 E@,  CD= 12 E@,  AD= 20 E@. 
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�B>@>9 20@80=B 
1. #?BE>BEFP CDBIB8<F K9D9; B8AG <; 86GI C4D4??9?PAOI CDS@OI. �4>  D4ECB?474RFES  
84AA4S C?BE>BEFP < 8DG74S CDS@4S? #BSEA<F9. 

2. #DS@O9 FM <  RP- E>D9M<64RM<9ES.  B7GF ?< CDS@O9 FR < MP 5OFP 
C4D4??9?PAO@<? 

3. &BK>4 F A9 ?9:<F 6 C?BE>BEF<  FD9G7B?PA<>4 ABC, FBK>< M,N,K  CD<A48?9:4F 
BFD9;>4@ AF, BF, CF F4>, KFB  ∠FMN = ∠FAB, ∠FNK = ∠FBC . �B>4;4FP, KFB 
C?BE>BEF< (ABC) < (MNK)C4D4??9?PAO. 

4. #?BE>BEF< α < β C4D4??9?PAO. �GK< OM <  OF C9D9E9>4RF C?BE>BEFP α 6 FBK>4I A < 
B EBBF69FEF69AAB, C?BE>BEFP  β – 6 FBK>4I C <  D EBBF69FEF69AAB. &BK>4 " ?9:<F 
A48 84AAO@< C?BE>BEFS@<. !4=F< OB, 9E?< AB = 4E@, %D = 10 E@,  BD = 6 E@. 

 

�;RG8 >B25B>2: 
№ 2>?@>A0 "B25BO 

 1 20@80=B 2 20@80=B 
1. #4D4??9?PAO (CD<;A4> C4D4??9?PABEF< 

CDS@B= < C?BE>BEF<) 
"A< C4D4??9?PAO (CD<;A4> 
C4D4??9?PABEF< CDS@B= < 
C?BE>BEF<) 

2. !9F !9F 
3. &D9G7B?PA<> B5D4;B64AAO= ED98A<@< 

?<A<S@< C4D4??9?9A E4@B@G 
FD9G7B?PA<>G 

#?BE>BEF< C4D4??9?PAO 

4. 4 E@. 2,4 E@ 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 3 
"#9DC9A8<>G?SDABEFP CDS@OI < C?BE>BEF9=" 

#5@2O9 20@80=B 
1. �<47BA4?P >G54 D46A4 6 E@. !4=8<F9 
4) D95DB >G54,  5) >BE<AGE G7?4 @9:8G 8<47BA4?PR >G54 < C?BE>BEFPR B8AB= <; 99 7D4A9=. 
2. +9D9; 69DL<AG CDS@B7B G7?4 % 6 D46AB598D9AAB@ FD9G7B?PA<>9 %D� CDB6989A4 CDS@4S 
%�, C9DC9A8<>G?SDA4S > C?BE>BEF< FD9G7B?PA<>4.  �;69EFAB, KFB %�=35, %D=12 2 .                            

!4=8<F9 D4EEFBSA<9 BF � 8B CDS@B= D�, A4=8<F9 F4A79AE 86G7D4AAB7B G7?4 �D�%. 
�B>@>9 20@80=B 

1. � CDS@BG7B?PAB@ C4D4??9?9C<C989 ��%D�1�1%1D1    �D=2, �1�1=3, %%1=5.      

 4) !4=F<  D�1,  5)E<AGE G7?4 @9:8G 8<47BA4?PR C4D4??9?9C<C984 < C?BE>BEFPR 
BEAB64A<S. 
 2. &D9G7B?PA<>< ��% <  �% CD46<?PAO9, �%=2 3 . #?BE>BEFP  �% C9DC9A8<>G?SDA4 
C?BE>BEF< ��%. !4=8<F9 D4EEFBSA<9 BF   8B CDS@B= �%. 
 

 �;RG8 >B25B>2: 
№ 2>?@>A0 "B25BO 

 1 20@80=B 2 20@80=B 
1. �) - 2:3  5)2 :6⁄  �) :385) 5 :13⁄  

2. � =37  tan�Āāÿ = 3512  !=9 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 4 
"�B@5<A4FBD<>4" 

�0@80=B 1 
1. %>B?P>B D4;?<KAOI FD9I;A4KAOI K<E9? @B:AB EBEF46<FP <; CSF< J<HD 1, 2, 3, 4, 5? 
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2. �O?< >GC?9AO 5<?9FO 6 F94FD 8?S 6 D95SF. %>B?P><@< ECBEB54@< QF< D95SF4 @B7GF 
;4ASFP E6B< @9EF4 6 F94FD9? 

3. ' CB>GC4F9?S <@9?<EP 6 >BL9?P>9 CB B8AB= >GCRD9 10 DG5., 50 DG5., 100 DG5. < 500 
DG5., 4 G CDB846J4 A9 5O?B 89A97, KFB5O 84FP E84KG. %>B?P>B D4;?<KAOI FB64DB6 @B7 
>GC<FP CB>GC4F9?P, KFB5O 9@G A9 AG:AB 5O?B FD95B64FP E84KG (CD98CB?4749FES, KFB 6 
@474;<A9 9EFP FB64DO A4 ?R5GR EG@@G, 8BEFGCAGR CB>GC4F9?R)? 

4. ,<HD C4>9F4, EB89D:4M97B >BA>GDEAO9 ;484A<S, EBEFB<F <; FD9I D4;?<KAOI 5G>6 < 
CBE?98GRM<I 4 J<HD (J<HDO @B7GF CB6FBDSFPES). %>B?P>B @B:9F 5OFP D4;?<KAOI 
C4>9FB6, 9E?< 6 A<I <ECB?P;G9FES 10 5G>6 < 5 J<HD? 

5. %>B?P><@< ECBEB54@< @B:AB CBEF46<FP 6 869 B8<A4>B6O9 64;O 8 D4;?<KAOI J69F>B6, 
9E?< 6 >4:8B= 64;9 <I 8B?:AB 5OFP A9K9FAB9 K<E?B? 

�0@80=B 2 
1. #SFP D95SF D9L<?< CB9I4FP ;4 7BDB8, AB ;45O?< 8B7B6BD<FPES, 6 >4>B= 647BA 6E9@ 
E?98G9F E48<FPES, CBQFB@G >4:8O= @B7 E9EFP 6 ?R5B= 647BA. %>B?P>B EGM9EF6G9F 
D4;?<KAOI 64D<4AFB6 D4ECD989?9A<S D95SF CB 647BA4@, 9E?< 6 CB9;89 5O?B 10 647BAB6? 

2. 'K9A<>B6 CBCDBE<?< A4D<EB64FP CDS@BG7B?PA<>, D4;5<FP 97B A4 L9EFP 
CDS@BG7B?PA<>B6 C4D4??9?PAO@< BFD9;>4@< < D4E>D4E<FP L9EFPR D4;A<@< >D4E>4@<. 
%>B?P>B @B:9F CB?GK<FPES D4;?<KAOI D4E>D4EB>? 

3. � A4K4?G GK95AB7B 7B84 6 @474;<A9 CB>GC4F9?S@ CD98?474?<EP >B@C?9>FO F9FD489=, 
4?P5B@O, DGK><, ?<A9=><, >D4E>< < A45BDO J69FAOI >4D4A84L9=. %>B?P>B @B:AB 5O?B 
E89?4FP D4;?<KAOI CB>GCB>, 9E?< 5D4FP A9 5B?99 B8AB7B CD98@9FO >4:8B7B 
A4<@9AB64A<S? 

4. %>B?P>B @B:AB <;7BFB6<FP >B8B6OI ;4@>B6, G >BFBDOI >B8 EBEFB<F <; 86GI D4;?<KAOI 
J<HD < FD9I ?R5OI 5G>6, 9E?< @B:AB <ECB?P;B64FP 10 J<HD < 15 5G>6. #BDS8B> A45BD4 
J<HD < 5G>6 A9 <@99F ;A4K9A<S. 

5. %>B?P><@< ECBEB54@< @B:AB D4;?B:<FP 10 D4;?<KAOI >BAH9F 6 864 B8<A4>B6OI 
C4>9F4, 9E?< 6 A<I 8B?:AB 5OFP K9FAB9 K<E?B >BAH9F? 

 

 

�;RG8 >B25B>2: 
 1 2 3 4 5 

64D<4AF 1 125 720 15 450000 448 

64D<4AF 2 105 720 15 303750 255 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 5 
"�BBD8<A4FBDO < 69>FBDO" 

�0@80=B 1 
�;69EFAO >BBD8<A4FO 69DL<A &АВ%:   А(0; 1; 0), В(1, 2,1), ÿ(21; 0; 3). !4=F<:    

1. �BBD8<A4FO 69>FBDB6 AB, �% < A%. 
2. $4;ABEFP 69>FBDB6 AB < B%. 
3. �?<AG 69>FBD4 �%. 

4. %>4?SDAB9 CDB<;6989A<9 69>FBDB6 AB < A%. 
5. !4=F< ÿāý G7?4 @9:8G 69>FBD4@< �� < �%. 
6. !4=F< C?BM48P FD9G7B?PA<>4. 

 �0@80=B 2 
�;69EFAO >BBD8<A4FO 69DL<A &АВ%: А(2; 1; 0), В(3; 2;21), %(3; 6; 5). !4=F<:    

1. �BBD8<A4FO 69>FBDB6 AB, �% < A%. 
2. $4;ABEFP 69>FBDB6 AB < B%. 
3. �?<AG 69>FBD4 �%. 
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4. %>4?SDAB9 CDB<;6989A<9 69>FBDB6 AB < A%. 
5. !4=F< ÿāý G7?4 @9:8G 69>FBD4@< �� < �%.  
6. !4=F< C?BM48P FD9G7B?PA<>4. 

�0@80=B 3. 
�;69EFAO >BBD8<A4FO 69DL<A &АВ%: А(21; 0; 2), В(3; 4; 1), %(2; 5; 6). !4=F<:    

1. �BBD8<A4FO 69>FBDB6 AB, �% < A%. 
2. $4;ABEFP 69>FBDB6 AB < B%. 
3. �?<AG 69>FBD4 �%. 

4. %>4?SDAB9 CDB<;6989A<9 69>FBDB6 AB < A%. 
5. !4=F< ÿāý G7?4 @9:8G 69>FBD4@< �� < �%.    
6. !4=F< C?BM48P FD9G7B?PA<>4. 

�0@80=B 4. 
�;69EFAO >BBD8<A4FO  69DL<A &АВ%: А(27; 0; 1), В(1; 5;21),%(3; 6; 5). !4=F<:    

1. �BBD8<A4FO 69>FBDB6 AB, �% < A%. 
2. $4;ABEFP 69>FBDB6 AB < B%. 
3. �?<AG 69>FBD4 �%. 

4. %>4?SDAB9 CDB<;6989A<9 69>FBDB6 AB < A%. 
5. !4=F< ÿāý G7?4 @9:8G 69>FBD4@< �� < �%.    
6. !4=F< C?BM48P FD9G7B?PA<>4. 

�;RG8 >B25B>2: 
 1 2 3 4 5 6 

64D<4AF 1 
АВ⃗⃗⃗⃗  ⃗{1; 1; 1} В%⃗⃗⃗⃗  ⃗{22;22; 2} А%⃗⃗⃗⃗  ⃗{21;21; 3} {3; 3;21} :11 1 j 0,1742 j 2,8 

64D<4AF 2 
АВ⃗⃗⃗⃗  ⃗{1; 1;21} В%⃗⃗⃗⃗  ⃗{0; 4; 6} А%⃗⃗⃗⃗  ⃗{1; 5; 5} {1; 23;27} :51 22 j 20,1617 j 10,57 

64D<4AF 3 
АВ⃗⃗⃗⃗  ⃗{4; 4;21} В%⃗⃗⃗⃗  ⃗{21; 1; 5} А%⃗⃗⃗⃗  ⃗{3; 5; 4} {5; 3;26} :50 28 j 0,6893 j 14,85 

64D<4AF 4 
АВ⃗⃗⃗⃗  ⃗{8; 5;22} В%⃗⃗⃗⃗  ⃗{2; 1; 6} А%⃗⃗⃗⃗  ⃗{10; 6; 4} {6; 4;28} :152 102 j 0,8579 j 30,62 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 6 
"&D<7BAB@9FD<K9E><9 HBD@G?O" 

�0@80=B 1 

1. �OK<E?<F9: 4) 
(��ÿ�4+�Āý7�4 )∙(þ��2�þ�7�4 )��ÿ5�6 +�Āý5�3 ;    5)26��ÿ1160∙�Āý1160��ÿ2320 ; 6) ��ÿ7102�Āý190. 

2. !4=8<F9 ;A4K9A<S BEF4?PAOI BEAB6AOI FD<7BAB@9FD<K9E><I HGA>J<=, 9E?< ý�Ā� =12 < α ∈ II K9F69DF<. 
3. 'CDBEF<F9 6OD4:9A<9: 2ÿāý2� ∙ (1 + ÿāý2�)2 ∙ þą2� . 

4. �B>4:<F9 FB:89EF6B:þ�Ā4� 2 ÿāý4� = þ�Ā2� 2 ÿāý2�. 

 

�0@80=B 2 

1. �OK<E?<F9: 4)
(þ�4�3 2�Āý3�2 )∙(�Āý4�3 +��ÿ11�6 )��ÿ11�6 +�Āý2�3 ;   5) 14��ÿ21004��ÿ1050∙�Āý1050 ;    6) 5�Āý290��ÿ610 . 
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2. !4=8<F9 ;A4K9A<S BEF4?PAOI BEAB6AOI FD<7BAB@9FD<K9E><I HGA>J<= , 9E?< āāý� =513 < α ∈ I K9F69DF<. 
3. 'CDBEF<F9 6OD4:9A<9: 3ÿāý2� + 3�þ�2�+1 2 2,4. 
4. �B>4:<F9 FB:89EF6B: 12��ÿ2�þ�Ā�+ÿāý� = þ�Ā2� + ÿāý2�.. 

 

�0@80=B 3 

1. �OK<E?<F9: 4) 
(þ��3+�Āý5�2 )∙(�Āý10�3 +��ÿ7�6 )�þ�7�4 +��ÿ2� ;    5)24��ÿ110∙�Āý1103��ÿ220 ;6)35�Āý520��ÿ380 . 

2. !4=8<F9 ;A4K9A<S BEF4?PAOI BEAB6AOI FD<7BAB@9FD<K9E><I HGA>J<=, 9E?< āāý� =20,8 < α ∈ III K9F69DF<. 
3. 'CDBEF<F9 6OD4:9A<9: 

��ÿ2���ÿ� 2 ��ÿ�þ�� . 
4. �B>4:<F9 FB:89EF6B:

12��ÿ��Āý� = �Āý�1+��ÿ�. 

 

�0@80=B 4 

1. �OK<E?<F9: 4)
(��ÿ5�6 2�Āý4�3 )∙þ�5�4(þ��32�Āý5�2 )∙�þ�4�3 ;     5) 2 28þ�Ā430014þ�Ā2150∙ÿāý2150 ;6)7��ÿ80�Āý820. 

2. !4=8<F9 ;A4K9A<S BEF4?PAOI BEAB6AOI FD<7BAB@9FD<K9E><I HGA>J<=, 9E?< ý�Ā� =20,6 < α ∈ IV K9F69DF<. 
3. 'CDBEF<F9 6OD4:9A<9: 

12��ÿ2���ÿ�2�Āý�. 
4. �B>4:<F9 FB:89EF6B:  āþą2� 2 ÿāý2� = āþą2� ∙ ÿāý2�. 

 

�;RG8 >B25B>2: 
 1 2 3 

64D<4AF 1 
4):2;  5)13;  6)0,5 

āāý� 2 0,75;  þą� = 223 ; āþą� = 232 

þ�Ā2� 

64D<4AF 2 
4):3;  5)7; 6) 5  þ�Ā� = 1213 ;  þą� = 2,4; āþą� = 512 

0,6 

64D<4AF 3 
4) 2 1;  5) 4; 6)35 

þ�Ā� = 20,6;  þą� = 34 ; āþą� = 43 

ÿāý� 

64D<4AF 4 
4)1;  5) 2 4; 6)7 

āāý� = 0,8;  þą� = 234 ; āþą� = 243 

þ�Ā� 2 ÿāý� 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 7 
"(GA>J<< < 7D4H<><" 

�0@80=B 1 
1. #B 7D4H<>G HGA>J<< þ = Ą(ý) G>4:<F9: 
4) B5?4EFP BCD989?9A<S HGA>J<<; 
5) AG?< HGA>J<<; 
6) CDB@9:GF>< CBEFBSAAB7B ;A4>4 HGA>J<<; 
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7) FBK>< @4>E<@G@4 < @<A<@G@4; 
8) CDB@9:GF>< @BABFBAABEF<; 
9) A4<5B?PL99 < A4<@9APL99 ;A4K9A<9; 
:) B5?4EFP ;A4K9A<= HGA>J<<. 
2. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< Ą(ý) = ý22ý227ý+6. 

 

 

 

 

 

 

 

 

 

 

3. �4AO 7D4H<>< HGA>J<= þ = þ�Āý, þ = ÿāýý, þ = þ�Ā (ý 2 �4) , þ = þ�Ā (ý + �4) 

B5B;A4K9AAO9 J<HD4@< 1, 2, 3, 4. 
4) '>4:<F9 8?S >4:8B= HGA>J<< AB@9D 99 7D4H<>4. 
5) "CD989?<F9, >4><9 <; A<I S6?SRFES K9FAO@<, >4><9 A9K9FAO@<. 
6) "CD989?<F9, 7D4H<> >4>B= <; A<I CDBIB8<F K9D9; FBK>G (7�4 ; 0). 
4. �EE?98G=F9 HGA>J<RĄ(ý) = ý2 + 3ý 2 4  CB B5M9= EI9@9 < CBEFDB=F9 99 7D4H<>. 

 

�0@80=B 2 

1. #B 7D4H<>G HGA>J<< þ = Ą(ý) G>4:<F9: 
4) B5?4EFP BCD989?9A<S HGA>J<<; 
5) AG?< HGA>J<<; 
6) CDB@9:GF>< CBEFBSAAB7B ;A4>4 HGA>J<<; 
7) FBK>< @4>E<@G@4 < @<A<@G@4; 
8) CDB@9:GF>< @BABFBAABEF<; 
9) A4<5B?PL99 < A4<@9APL99 ;A4K9A<9; 
:) B5?4EFP ;A4K9A<= HGA>J<<. 

2. !4=8<F9 B5?4EFP BCD989?9A<S HGA>J<< Ą(ý) = 5ý2ý2ý224ý+3. 

3. �4AO 7D4H<>< HGA>J<= þ = þ�Āý, þ = ÿāýý, þ = ÿāý (ý 2 �4) , þ = ÿāý (ý + �4) 

B5B;A4K9AAO9 J<HD4@< 1, 2, 3, 4. 
 

 

 

 

 

 

 

 

 

4) '>4:<F9 8?S >4:8B= HGA>J<< AB@9D 99 7D4H<>4. 
5) "CD989?<F9, >4><9 <; A<I S6?SRFES K9FAO@<, >4><9 A9K9FAO@<. 
6) "CD989?<F9, 7D4H<> >4>B= <; A<I CDBIB8<F K9D9; FBK>G (7�4 ; 1). 
4. �EE?98G=F9 HGA>J<R Ą(ý) = ý2 + ý 2 6 CB B5M9= EI9@9 < CBEFDB=F9 99 7D4H<>. 

 

�;RG8 >B25B>2: 
 1 2 3 
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64D<4AF 
1 

4)[23;5];  5) 2 2; 4 6)Ą(ý) f 0 CD< ý ∈ [23;22] * [4;5] Ą(ý) g 0 CD< ý ∈ [22; 4] 7) ýþ�ý = 0; ýþ�ý = 2; ýþ�ÿ = 1  8) Ą(ý) · CD< ý ∈ [23; 0] * [1;2] Ą(ý) ¸ CD< ý ∈ [0; 1] * [2; 5] 9) ĄA5 = 6; ĄA@ = 21 :) [21; 6] 
(2∞;1) * (1; 6)* (6;+∞) 

4) 1) þ = ÿāýý, 
2) þ = þ�Ā (ý + �4), 

3) þ = þ�Āý, 
4) þ = þ�Ā (ý 2 �4) 

5) þ = þ�Āý 2 A9K9FA4я þ = ÿāýý 2  K9FA4я 

6) þ = þ�Ā (ý + �4) 

64D<4AF 
2 

4)[23;4];  5) 2 2; 1 6)Ą(ý) f 0 CD< ý ∈ [22; 1] Ą(ý) g 0 CD< ý ∈ [23;22] * [1; 4] 7) ýþ�ý = 2; ýþ�ÿ = 21; ýþ�ÿ = 3   8) Ą(ý) · CD< ý ∈ [21; 2] * [3;4] Ą(ý) ¸ CD< ý ∈ [23;21] * [2; 3] 9) ĄA5 = 2; ĄA@ = 23 :) [23; 2] 
(2∞;1) * (1; 3)* (3;+∞). 

4) 1) þ = ÿāý (ý + �4), 
2) þ = ÿāýý, 

3) þ = ÿāý (ý 2 �4), 
4) þ = þ�Āý 

5) þ = þ�Āý 2 A9K9FA4я þ = ÿāýý 2  K9FA4я 

6) þ = ÿāý (ý + �4) 

 4 

64D<4AF 
1 

�)Ā(Ą) = (2∞;+∞) = ý ā(Ą)[= 26,25;+∞) 
2) 4) Ą(2ý) = (2ý)2 + 3 ∙ (2ý) 2 4 = ý2 23ý 2 4 b Ą(ý) b 2Ą(ý) ⇒
HGA>J<я B5M97B 6<84  (A9 я6?я9FEя K9FAB= <?< A9K9FAB=) 

5) A9C9D<B8<K9E>4S 
3) &BK>< C9D9E9K9A<S E BES@<: �ý: þ =  0 ⇒ ý1 = 24, ý2 = 1 ⇒ (24; 0)< (1; 0) �þ: ý =  0 ⇒ þ = 24 ⇒ (0;24) 
4)Ą(ý) > 0 CD<ý ∈ (2∞;24) * (1;+∞) Ą(ý) < 0 CD< ý ∈ (24; 1) 

5)Ą(ý) ¸ CD< ý ∈ (2∞;21,5] Ą(ý) · CD< ý ∈ [21,5;+∞) 
6)ýþ�ÿ = 21,5 ⇒ þþ�ÿ = 26,25 

 

 

 

64D<4AF 
2 

 

�)Ā(Ą) = (2∞;+∞) = ý ā(Ą) = [26,25;+∞) 

2) 4) Ą(2ý) = (2ý)2 2 ý 2 6 = ý2 2 ý 2 6 bĄ(ý) b 2Ą(ý) ⇒
HGA>J<я B5M97B 6<84 (A9 я6?я9FEя K9FAB=  
<?< A9K9FAB=) 

5) A9C9D<B8<K9E>4S 
3) &BK>< C9D9E9K9A<S E BES@<: �ý: þ =  0 ⇒ ý1 = 23, ý2 = 2 ⇒ (23; 0)< (2; 0) �þ: ý =  0 ⇒ þ = 26 ⇒ (0;26) 

4)Ą(ý) > 0 CD<ý ∈ (2∞;23) * (2;+∞) Ą(ý) < 0 CD< ý ∈ (23; 2) 
5)Ą(ý) ¸ CD< ý ∈ (2∞;20,5] Ą(ý) · CD< ý ∈ [20,5;+∞) 

6)ýþ�ÿ = 20,5 ⇒ þþ�ÿ = 26,25 

 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 8 
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""5N9@O < C?BM48< F9?" 
�0@80=B 1 

1. "EAB64A<9@ CDS@B7B C4D4??9?9C<C984 ABCDA1B1C1D1 E 6OEBFB= 4 E@ S6?S9FES DB@5 
ABCD, EFBDBA4 >BFBDB7B D46A4 5 E@ < G7B? D469A 600. !4=8<F9 C?BM48P CB69DIABEF< 
C4D4??9?9C<C984. 

2. "E96B9 E9K9A<9 >BAGE4 9EFP D46ABEFBDBAA<= FD9G7B?PA<> EB EFBDBAB= 6 E@. !4=8<F9 
B5Nё@ QFB7B >BAGE4. 

3. #?BM48P CB69DIABEF< L4D4 D46A4 16� E@2. !4=8<F9 B5N9@ L4D4. 
4. �OEBF4 J<?<A8D4 D46A4 6 E@, 4 C?BM48P 97B 5B>B6B= CB69DIABEF< 686B9 @9APL9 97B 
CB?AB= CB69DIABEF<. !4=8<F9 B5N9@ J<?<A8D4. 

�0@80=B 2 

1. �<47BA4?P >G54 D46A4 6 E@. !4=8<F9 D95DB >G54. 
2. !4=8<F9 C?BM48P F9?4, CB?GK9AAB7B CD< 6D4M9A<< CDS@BG7B?PAB7B D46AB598D9AAB7B 
FD9G7B?PA<>4 E >4F9FB@ 3 E@ 6B>DG7 >4F9F4. 

3. �OEBF4 J<?<A8D4 D46A4 5 E@, 4 C?BM48P 97B 5B>B6B= CB69DIABEF< 686B9 5B?PL9 97B 

C?BM48< BEAB64A<S. !4=8<F9 B5N9@ J<?<A8D4. 
4. #?BM48P CB69DIABEF< CB?GL4D4 D46A4 18� E@2. !4=8<F9 B5Nё@ L4D4. 

�0@80=B 3 

1. &D< B8<A4>B6OI @9F4??<K9E><I >G54 E D95D4@< CB 2 E@ EC?46?9AO 6 B8<A >G5. 
"CD989?<FP C?BM48P CB69DIABEF< QFB7B >G54. 

2. #?BM48P 5B>B6B= CB69DIABEF< >BAGE4 D46A4 20� E@2, 4 C?BM48P 97B BEAB64A<S A4 4� E@2 @9APL9. !4=8<F9 B5Nё@ >BAGE4. 
3. $48<GE BEAB64A<S J<?<A8D4 D469A 2 E@, 6OEBF4 6 864 D4;4 @9APL9 8?<AO B>DG:ABEF< 
BEAB64A<S. !4=8<F9 B5N9@ J<?<A8D4. 

4. #?BM48P CB69DIABEF< L4D4 D46A4 36� E@2. !4=8<F9 B5Nё@ L4D4. 
�0@80=B 4 

1. !4=F< B5N9@ >G54, 9E?< C?BM48P BEAB64A<S D46A4 36 E@2. 

2. $48<GE BEAB64A<S J<?<A8D4 4 E@, C?BM48P 5B>B6B= CB69DIABEF< 686B9 5B?PL9 
C?BM48< BEAB64A<S. !4=F< B5N9@. 

3. �OEBF4 >BAGE4 D46A4 9 E@, 4 G7B? CD< 69DL<A9 BE96B7B E9K9A<S D469A 600. !4=8<F9 
B5N9@ >BAGE4. 

4. &BK>< � < � ?9:4F A4 EH9D9 D48<GE4 5 E@. !4=8<F9 D4EEFBSA<9 BF J9AFD4 EH9DO 8B 
CDS@B= ��, 9E?< �� =  6 E@. 

�;RG8 >B25B>2: 
 1 2 3 4 

64D<4AF 1 80 + 25:3E@2 9�:3E@3 
323 � E@3 216� E@3 

64D<4AF 2 2:3E@ 9� (:2 + 1)E@2 125� E@3 36� E@3 

64D<4AF 3 2:33 E@ 16� E@3 8�2E@3 36� E@3 

64D<4AF 4 216 E@3 64� E@3 81� E@3 4 E@ 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 9 
"#D46<?4 8<HH9D9AJ<DB64A<S" 

�0@80=B 1 
1. �OK<E?<FP CDB<;6B8AGR HGA>J<<: 

4) Ą(ý) =  5ý2 + 3ý + 7 

      5) Ą(ý)  =  (5ý2 2 3:ý) ∙ āāýý 

2. �OK<E?<FP CDB<;6B8AGR E?B:AB= HGA>J<<:    Ą(ý) =  (3 2  ý2)29. 



24 

 

3. &9?B 86<:9FES CB ;4>BAG þ(þ) =  þ2  + þ + 1,789 t  - 6D9@S 86<:9A<S 6 E9>GA84I. +9D9; 
>4>B9 6D9@S CBE?9 A4K4?4 86<:9A<S E>BDBEFP F9?4 B>4:9FES D46AB= 21 @/E? 

4. %BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< ( ) xxxf cos2=  6 FBK>9 
2

0


=x . 

5. $9L<F9 GD46A9A<9: Ą′(ý) = 0, 9E?< Ą(ý)  =  ý4 2 2ý2 + 4. 
 

    

�0@80=B  2 
1. �OK<E?<FP CDB<;6B8AGR HGA>J<<: 

4) Ą(ý)  =  4ý2 2 5ý + 2 

      5) Ą(ý)  =  (2ý2 + 8:ý) ∙ ý�Āý 

2. �OK<E?<FP CDB<;6B8AGR E?B:AB= HGA>J<<:  Ą(ý)  = 1(5ý+1)3. 
3. &9?B 86<:9FES CB ;4>BAG þ(þ) =  13 þ3  + 4þ2 2 9þ,789 t  - 6D9@S 86<:9A<S 6 E9>GA84I. 
"CD989?<F9  6 >4>B= @B@9AF 6D9@9A< E>BDBEFP D46A4 0? 

4. %BEF46PF9 GD46A9A<9 >4E4F9?PAB= > 7D4H<>G HGA>J<< ( ) xxxf cos2−=  6 FBK>9 
2

0


=x . 

5. $9L<F9 GD46A9A<9: Ą′(ý) = 0, 9E?< Ą(ý)  =  ý4 2 8ý2 + 12. 
 

�;RG8 >B25B>2: 
 1 2 3 4 5 

64D<4AF 
1 

4) 10ý + 3ý ∙ þĀ3 

5) (10ý 2 32:ý) āāýý 2(5ý2 2 3:ý) ∙ ý�Āý 

92 ∙ (3 2  ý2)210
 10 

þ= 2�24 (ý2 �2) 

0; 21; 1 

64D<4AF 
2 

4) 8ý 2 5ý ∙ þĀ5 

5)(4ý + 4:ý) ý�Āý +(2ý2 + 8:ý) ∙ āāýý 

215∙ (5ý + 1)24 
1 

þ= �24 (ý 2 �2) 
0; 22; 2 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 9 
"#DB<;6B8A4S < 9ё CD<@9A9A<9" 

1 20@80=B 
1. $9L<F9 A9D469AEF6B: ý22ý227ý+6 < 0. 

2. !4=8<F9 FBK>< @4>E<@G@4 HGA>J<<:   Ą(ý) =  9 + 8ý2 2 ý4. 
3. !4=8<F9 A4<@9APL99 ;A4K9A<9 HGA>J<<:  Ą(ý)  =  ý3 + 3ý2 2 9ý A4 BFD9;>9 [0; 2]. 
4. �EE?98G=F9 HGA>J<R Ą(ý)  =  ý2  +  6I 3  7 CB EI9@9 E CB@BMPR CDB<;6B8AB=. 

 

2 20@80=B 
1. $9L<F9 A9D469AEF6B: ý222ý23ý+6 < 0. 

2. !4=8<F9 FBK>< @<A<@G@4 HGA>J<<   Ą(ý)  =  2ý3 + 3ý2 2 4. 
3. !4=8<F9 A4<5B?PL99 ;A4K9A<9 HGA>J<<: Ą(ý)  =  ý4 2 2ý2 + 4 A4 BFD9;>9 [21; 2]. 
4. �EE?98G=F9 HGA>J<R Ą(ý)  =  2ý2 +  4I 3  3 CB EI9@9 E CB@BMPR CDB<;6B8AB=. 

 

 

 
�;RG8 >B25B>2: 

 1 2 3 

64D<4AF 1 (2∞;1) * (2; 6) ýþ�ý = ±2 ĄA@ = 213 

64D<4AF 2 (2∞;26) * (21; 3) ýþ�ÿ = 0 ĄA5 = 12 
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4 

64D<4AF 1 �)Ā(Ą) = (2∞;+∞) = ý ā(Ą) = [216;+∞) 

2) 4) Ą(2ý) = (2ý)2 + 6 ∙ (2ý) 2 7 = ý2 2 6ý 2 7 bĄ(ý) b 2Ą(ý) ⇒ HGA>J<я B5щ97B 6<84 (A9  я6?я9FEя K9FAB= <?< A9K9FAB=) 
5) A9C9D<B8<K9E>4S 
3) &BK>< C9D9E9K9A<S E BES@<: �ý: þ =  0 ⇒ ý1 = 27, ý2 = 1 ⇒ (27; 0)< (1;0) �þ: ý =  0 ⇒ þ = 27 ⇒ (0;27) 

4)Ą(ý) > 0 CD< ý ∈  (2∞;27) * (1;+∞) Ą(ý) < 0 CD< ý ∈  (27; 1) 
5) Ą′(ý) =  (ý2 +  6I 3  7)′ = 2ý + 6 2ý + 6 = 0 ý = 23 

 

Ą(ý) ¸  CD< ý∈ (2∞;23]Ą(ý) ·  CD< ý∈ [23;+∞) 
6)ýþ�ÿ = 23 ⇒ þþ�ÿ =216 

 

 

 

64D<4AF 2 $5H5=85: �)Ā(Ą) = (2∞;+∞) = ý ā(Ą) = (2∞;1] 
2) 4) Ą(2ý) = 2(2ý)2 + 4 ∙ (2ý) 2 3 = 2ý2 2 4ý 23 b Ą(ý) b 2Ą(ý) ⇒ HGA>J<я B5M97B 6<84 (A9  

я6?я9FEя K9FAB= <?< A9K9FAB=) 

5) A9C9D<B8<K9E>4S 
3) &BK>< C9D9E9K9A<S E BES@<: �ý: þ =  0 ⇒ ý1 = 3, ý2 = 1 ⇒ (3; 0)< (1; 0) �þ: ý =  0 ⇒ þ = 23 ⇒ (0;23) 

4)Ą(ý) > 0 CD<ý ∈ (1; 3) Ą(ý) < 0 CD<ý ∈ (2∞;1) * (3;+∞)  
5) Ą ′(ý) =  (2ý2 +  4I 3  3)′ = 22ý + 4 22ý + 4 = 0 ý = 2 

 

Ą(ý) · CD< ý ∈ (2∞;2]Ą(ý) ¸ CD<ý ∈ [2;+∞)
6)ýþ�ý = 2 ⇒ þþ�ý = 1 

  

 

�>=B@>;P=0S @01>B0 ?> @0745;C 10 
"�AF97D4? < 97B CD<@9A9A<9" 

�0@80=B 1 

-20

-15

-10

-5

0

5

10

15

-10 -5 0 5

-9

-8

-7

-6

-5

-4

-3

-2

-1

0

1

2

-2 0 2 4 6

f

’(
x

) 

2 ̶
+ 

⎯max f

(

x

) 

f’
(

x

) 

-

3 

̶ +min f

(

x

) 
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1. �B>4:<F9, KFB Ă(ý)= 3I3 + 3I2 2 8I+ 15 S6?S9FES C9D6BB5D4;AB= 8?S HGA>J<< Ą(ý) = 9ý2 + 6ý 2 8. 

2. �4A4 HGA>J<S Ą(ý) = ý2 + 4. !4=8<F9 9ё C9D6BB5D4;AGR Ă(ý), 9E?< Ă(23) = 2. 

3. �OK<E?<F9:  4)+ (4ý 2 3)Ăý;21        5)+ (3ý2 2 2ý 2 1)Ăý;10            6)+ ÿāý ý2 Ăý�0 . 

4. �OK<E?<F9 C?BM48P H<7GDO, >BFBD4S B7D4A<K9A4 7D4H<>B@ HGA>J<<  þ = ý2 + ý 2 2 

< BEPR 45EJ<EE. 
�0@80=B 2. 

1. �B>4:<F9, KFB Ă(ý)= 2I3 + 2I2 2 7I+ 14 S6?S9FES C9D6BB5D4;AB= 8?S HGA>J<< Ą(ý) = 6ý2 + 4ý 2 7. 

2. �4A4 HGA>J<S Ą(ý) = ý2 2 4ý. !4=8<F9 9ё C9D6BB5D4;AGR Ă(ý), 9E?< Ă(21) = 3. 

3. �OK<E?<F9:  4) + (2ý 2 5)Ăý;10       5) + (ý2 2 4ý 2 4)Ăý;20            6)+ þ�Ā ý3 Ăý�0 . 

4. �OK<E?<F9 C?BM48P H<7GDO, >BFBD4S B7D4A<K9A4 7D4H<>B@ HGA>J<< þ = ý2 2 ý 2 6  

< BEPR 45EJ<EE. 
�0@80=B 3. 

1. �B>4:<F9, KFB Ă(ý)= 
I33 2 2I2 + 8I2 9 S6?S9FES C9D6BB5D4;AB= 8?S HGA>J<< Ą(ý) =ý2 2 4ý + 8. 

2. �4A4 HGA>J<S Ą(ý) = 3ý2 2 4ý. !4=8<F9 9ё C9D6BB5D4;AGR Ă(ý), 9E?< Ă(1) = 27. 

3. �OK<E?<F9:  4) + (5ý + 4)Ăý;21         5) + (ý2 + 5ý 2 6)Ăý;121            6) + ÿāý ý3 Ăý�20 . 

4. �OK<E?<F9 C?BM48P H<7GDO, >BFBD4S B7D4A<K9A4 7D4H<>B@ HGA>J<<  þ = ý2 2 ý 2 2 

< BEPR 45EJ<EE. 
�0@80=B 4. 

1. �B>4:<F9, KFB Ă(ý)= I3 2 I2 + 6I+ 11 S6?S9FES C9D6BB5D4;AB= 8?S HGA>J<< Ą(ý) =3ý2 2 2ý + 6. 

2. �4A4 HGA>J<S Ą(ý) = 3ý2 + 4ý. !4=8<F9 9ё C9D6BB5D4;AGR Ă(ý), 9E?<Ă(2) = 2. 

3. �OK<E?<F9:  4) + (12ý 2 2)Ăý;21         5) + (ý2 2 7ý + 6)Ăý;32           6)+ 2þ�Ā ý2 Ăý�0 . 

4. �OK<E?<F9 C?BM48P H<7GDO, >BFBD4S B7D4A<K9A4 7D4H<>B@ HGA>J<<  þ = ý2 + 2ý 23 < BEPR 45EJ<EE. 
�;RG8 >B25B>2: 

 2 3 4 

64D<4AF 1 Ă(ý) = I33 + 4ý + 23 4)3 5)21 6)2 4,5 (982) 

64D<4AF 2 Ă(ý) = I33 2 2ý2 + 113 4)4 5)213 13 6)1,5 2056 (982) 

64D<4AF 3 Ă(ý) = I3 2 2ý2 2 6 4)9 5)211 13 6)1,5 4,5 (982) 

64D<4AF 4 Ă(ý) = I3 + 2ý2 2 14 4)16 5)25 16 6)4 1023 (982) 

 

�>=B@>;P=0S @01>B0 ?> @0745;C 12 
"'D46A9A<S < A9D469AEF64" 

#5@2O9 20@80=B 
1. $9L<FP A9D469AEF6B: ý + 2 < 41 2 ý 

2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: √6 2 4ý 2 ý2 = ý + 4 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: 
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:4ý 2 8 g ý 2 5 

4. $9L<FP CB>4;4F9?PAB9 GD46A9A<9: 2ý + 2ý+2 = 20 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B: 2ý21 > ( 116)1�
 

�B>@>9 20@80=B 
1. $9L<FP A9D469AEF6B: ý > 1ý 2 1 

2. $9L<FP <DD4J<BA4?PAB9 GD46A9A<9: 4:ý + 1 = 2ý + 2 

3. $9L<FP <DD4J<BA4?PAB9 A9D469AEF6B: :ý + 3 > ý + 1 

4. $9L<FP CB>4;4F9?PAB9 GD46A9A<9: 42ý+12 2 7 ∗ 22ý = 4 

5. $9L<FP CB>4;4F9?PAB9 A9D469AEF6B: (34)2+4ý g 0,75128ý 

�;RG8 >B25B>2: 
№ 2>?@>A0 "B25BO  

 1 20@80=B 2 20@80=B 
1. ý�(2∞;1) ý�(2∞; 1 2 :52 )* (1 + :52 ;+∞) 

2. ý = 21;   ý = 25 ý = 3 ; ý = 21 

3. ý�(3; 11) ý�(22; 1) 
4. ý = 2 ý = 22 

5. ý�(0;+∞) ý�(2∞;1 12⁄ ) 
 

3.3. #@><56CB>G=0S 0BB5AB0F8S 2 D>@<5 48DD5@5=F8@>20==>3> 70G5B0 
 

�8DD5@5=F8@>20==O9 70G5B 
1 20@80=B 

1. �ECB?P;GS E6B=EF64 EF9C9A9=, A4=8<F9 ;A4K9A<9 6OD4:9A<S: 37 ∗ (32)3: 310 
2. !4=8<F9 ;A4K9A<S 6OD4:9A<S log8 160 2 log8 2,5 

3. !4=8<F9 ;A4K9A<S 6OD4:9A<S √81:Ā7:Ā14  
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4. #D< B>BAK4A<< 89?B6B= 6EFD9K< EC9J<4?<EFO B5@9AS?<EP 6<;<FAO@< >4DFBK>4@<. 
%>B?P>B 6E97B 6<;<FAOI >4DFBK9> C9D9L?B <; DG> 6 DG><, 9E?< 6B 6EFD9K9 GK4EF6B64?< 6 
EC9J<4?<EFB6? 
5.  !4=F< G7B? @9:8G 69>FBD4@< ÿ {0; 4; 12}  <  Ā⃗ {16;0; 8} 
6. $9L<FP GD46A9A<9   cos (ý2 2 �6) = :32  

 

2 20@80=B 
1. �ECB?P;GS E6B=EF64 EF9C9A9=, A4=8<F9 ;A4K9A<9 6OD4:9A<S 520: (52)5: 58 
2. !4=8<F9 ;A4K9A<S 6OD4:9A<S (log9 81) ∗ (log2 64) 
3. !4=8<F9 ;A4K9A<S 6OD4:9A<S √:ÿ9√16:ÿ9  

4. � IBDB6B@ >DG:>9 ;4A<@4RFES 9 K9?B69>. !9B5IB8<@B 6O5D4FP 86GI EB?<EFB6. 
%>B?P><@< ECBEB54@< QFB @B:AB E89?4FP? 
5. !4=F< G7B? @9:8G 69>FBD4@< ÿ {1; :3; 0}  <  Ā⃗ {1; 0; 0} 
6. $9L<FP GD46A9A<9   sin (2ý 2 �3) = 0 

 

�;RG8 >B25B>2: 
№ 2>?@>A0 "B25BO 

 1 20@80=B 2 20@80=B 
1. 27 25 

2. 2 12 

3. 9 0,25 

4. 30 36 

5. 45 60 

6. 2�3 + 4�ý, ý�ÿ 
�6 + �ý2 , ý�ÿ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. �"!&$"�0!" – "*�!"+!/�  �&�$���/ ��/ �&"�"�"� 
�&&�%&�*��(Q:70<5= 2 ?8AP<5==>9 D>@<5). 
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�D<F9D<= BJ9A<64A<S:  
-BJ9A>4 «2» EF46<FES ,9E?< B5GK4RM<=ES A45D4? @9A99 10 54??B6. 
-BJ9A>4 «3» EF46<FES ,9E?< B5GK4RM<=ES A45D4? 10-15 54??B6. 
-BJ9A>4 «4» EF46<FES ,9E?< B5GK4RM<=ES A45D4?16-25 54??B6. 
-BJ9A>4 «5» EF46<FES ,9E?< B5GK4RM<=ES A45D4? 5B?99 25 54??B6. 
  

 

1 54?? EF46<FES ;4 CD46<?PAB9 D9L9A<9  ;484K< <; K4EF< 1. 
2 54??4 EF46<FES ;4  CD46<?PAB9 D9L9A<9 ;484K< <; K4EF< 2. 
3 54??4 EF46<FES ;4 CD46<?PAB9 D9L9A<9 ;484K< <; K4EF< 3. 
 
 

 

�BB5AB0F8>==0S @01>B0 ?> <0B5<0B8:5.         
 

�0@80=B I 
+0ABP 1 

 

 

�1. �OK<E?<FP: 3 *83
1

- 0,4 

�2. !4=F< ;A4K9A<9 6OD4:9A<S 3 -2 tq
2

x *cos
2

x , 9E?< sin
2

x =0,5 

�3. 'CDBEF<FP 6OD4:9A<9 
3

7

3
4

3

81

D
D  

�4. !4=F< ;A4K9A<9 6OD4:9A<S 9 -
5

6 6
loq  

�5. $9L<FP GD46A9A<9  2
66 −x
=64  

�6. $9L<FP GD46A9A<9 loq
4 I5 =loq

4 5 +loq
4 6  

�7. !4=F< >BDA< GD46A9A<S  xcos  -
2

3
=0 

�8. !4=F< CDB<;6B8AGR HGA>J<< )(xf =e
x
-5 x

4
 

�9. !4=F< G7?B6B= >BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< )(xf = x2 - xsin3   

6 FBK>9 E 45EJ<EEB= I0=
2

�
 

�10. !4=F< B5P9@ >G54 EB EFBDBAB= 4=7 E@. 
 

+0ABP 2. 

 

�1. $9L<FP GD46A9A<9 : 4 14 +I =3 

�2. $9L<FP GD46A9A<9 (81-3
65 −I
)* )23( xlq − =0 

�3. �OK<E?<FP C?BM48P H<7GDO ,B7D4A<K9AAB= ?<A<S@< IG 2 2= 3− ,

0,2,1 ==−= GII  
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�4. �OEBF4 >BAGE4 D46A4 15E@, 4 D48<GE BEAB64A<S 8E@.!4=F< B5D4;GRMGR >BAGE4. 
�5. &D< ?4FGAAOI >G54 E D95D4@< 4E@,3E@ < 5E@ C9D9C?46<?< 6 B8<A >G5 .�4>B9 D95DB G 
QFB7B >G54? 
�6. "E96B9 E9K9A<9 J<?<A8D4 – >648D4F ,C?BM48P >BFBDB7B D46A4 4 .!4=F< C?BM48P 
BEAB64A<S J<?<A8D4. 
 

                                                               +4EFP3. 

%1. $9L<FP GD46A9A<9 5
12 +I
= 7425+ *5

I
2+ *5

2 I

 

%2. $9L<FP GD46A9A<9  {log:3(G 2 I) = 23I ∗ 4G = 768  

 

%3. $9L<FP GD46A9A<9 :22I21325I+2:I+2425  =0 

 

�AEFDG>J<S: 6OC<E4FP D9L9A<S ;484A<= 6 F45?<JG BF69FB6: 
 

+4EFP1 
 

№7040=8S �1 �2 �3 �4 �5 �6 �7 �8 �9 �10 
>B25B           

 

+0ABP2 
№;484A<S �1 �2 �3 �4 �5 �6 
BF69F       

 

+4EFP3 
№;484A<S %1 %2 %3 
BF69F    

 

�BB5AB0F8>==0S @01>B0 ?> <0B5<0B8:5  

�0@80=B II 

+0ABP 1 

�1 �OK<E?<F9 -262514+10 

�2 !4=8<F9 ;A4K9A<9 6OD4:9A<S 2āāý2x-2,9E?<ý�Ā2ý = 0,5 

�3 'CDBEF<F9 6OD4:9A<9 :5ā24 :125ā64
 

�4 !4=8<F9 ;A4K9A<9 6OD4:9A<S5log6 4-12 

�5 $9L<F9 GD46A9A<9 53ý24
=25 

�6 $9L<F9 GD46A9A<9 log7 8(ý)=log7 32 2 log7 2 

�7 !4=8<F9 >BDA< GD46A9A<S 2cos ý-:2=0 

�8 !4=8<F9 CDB<;6B8AGR HGA>J<< þ = 4ý8-cos ý 

�9 !4=8<F9 G7?B6B= >BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< +(ý)=2ý3-ý2-3 6 FBK>9 

E 45EJ<EEB= ý0=1 

�10 !4=8<F9 B5N9@ >G54 E D95DB@ a=6  
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+0ABP 2 

B1 �OK<E?<F9 ;A4K9A<9 6OD4:9A<S. <ECB?P;GS E6B=EF64 >BDA9=   5:2435
-:641

+:169-3:814
 

"F69F:                                 . 

B2 $9L<F9 GD46A9A<9 (45ý27-64)log6(19 2 9ý) = 0 

"F69F:                                . 

B3 �OK<E?<F9 C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< y=ý2-5  ,  x=1,x=-2,y=0 

"F69F:                                . 

B4 �<DC<K D4;@9DB@ 20x11x6 E@ <@99F @4EEG 3 >7. !4=8<F9 97B C?BFABEFP 

"F69F:                                . 

B5 "5D4;GRM4S >BAGE4 D46A4 5E@,4 97B 6OEBF4 D46A4 4E@. !4=8<F9 D48<GE >BAGE4 

"F69F:                                . 

B6 $48<GE BEAB64A<S J<?<A8D4 2@,4 8<47BA4?P BE96B7B E9K9A<S 5@. !4=8<F9 6OEBFG 

J<?<A8D4. 

"F69F:                                . 

+0ABP 3 

%1 $9L<F9 GD46A9A<9 32ý+1=27-533ý+32ý 

C2 $9L<F9 E<EF9@G GD46A9A<= { lg þ+1ý25 = 0log4(ý2 + þ2 + 38) = 3 

C3 !4=8<F9 D9L9A<9 A9D469AEF64, CB?P;GSEP @9FB8B@ <AF9D64?B6 lg (ý+4)ý2+ý220 f 0 

 

+4EFP1 
 

№7040=8S �1 �2 �3 �4 �5 �6 �7 �8 �9 �10 
>B25B           

 

+0ABP2 
№;484A<S �1 �2 �3 �4 �5 �6 
BF69F       

 

+4EFP3 
№;484A<S %1 %2 %3 
BF69F    

 

 

 

�BB5AB0F8>==0S @01>B0 ?> <0B5<0B8:5  
�0@80=B III 

+0ABP 1 
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�1 �OK<E?<F9: 3-4814 

�2 !4=8<F9 ;A4K9A<9 6OD4:9A<S 3-4ý�Ā2x ,9E?< āāý2x=0.25 

�3 'CDBEF<F9 6OD4:9A<9 :81ÿ35 :3ÿ25
 

�4 !4=8<F9 ;A4K9A<9 6OD4:9A<S 34log4 5+2 

�5 $9L<F9 GD46A9A<9 5322ý=125 

�6 $9L<F9 GD46A9A<9 lnx-ln 3=ln 4 

�7 !4=8<F9 >BDA< GD46A9A<S sin ý -1=0 

�8 !4=8<F9 CDB<;6B8AGR HGA>J<< y=3ý5+4cos ý 

�9 !4=8<F9 G7?B6B= >BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< +(ý)=7ý3+3x-4 6 FBK>9 

E 45EJ<EEB= ý0=0 

�10 !4=8<F9 B5N9@ >G54 E D95DB@ 4=3 

+0ABP 2 

B1 !4=8<F9 ;A4K9A<S 6OD4:9A<S 2:144-:643
+3:325

+6 

"F69F:                                . 

B2 $9L<F9 GD46A9A<9 (32ý28-81) log6(13 2 10ý) = 0 

"F69F:                                . 

B3 �OK<E?<F9 C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@< y=ý2-3, x=-1, x=1, y=0 

"F69F:                                . 

B4 �9FBAAO= 5?B> <@99F HBD@G >G54 E D95DB@ a=4E@,@4EE4 >BFBDB7B D46A4 3>7. !4=8<F9 

97B C?BFABEFP. 

"F69F:                                . 

B5 �<4@9FD L4D4 D469A 6E@. !4=8<F9 97B B5N9@. 

"F69F:                                . 

B6 "5D4;GRM4S >BAGE4 D46A4 5E@,4 97B 6OEBF4 D46A4 4E@. !4=8<F9 C?BM48P 5B>B6B= 

CB69DIABEF< >BAGE4. 

"F69F:                                . 

+0ABP 3 

%1 $9L<F9 GD46A9A<9 (13)2ý
+ (13)ý22

=162 

C2 $9L<F9 E<EF9@G GD46A9A<= { 3ý2þ = 576log:2(þ 2 ý) = 4 

C3 � D46AB598D9AAO= FD9G7B?PA<> ABC E BEAB64A<9@ BC, 6C<E4A4 B>DG:ABEFP, BA4 
>4E49FES EFBDBAO AB 6 FBK9> M. !4=8<F9 D48<GE B>DG:ABEF<, 9E?< AM=6,  BM=24 

 

+4EFP1 
 

№7040=8S �1 �2 �3 �4 �5 �6 �7 �8 �9 �10 
>B25B           
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+0ABP2 
№;484A<S �1 �2 �3 �4 �5 �6 
BF69F       

 

+4EFP3 
№;484A<S %1 %2 %3 
BF69F    

 

�BB5AB0F8>==0S @01>B0 ?> <0B5<0B8:5 
�0@80=B IV 

+0ABP 1 

�1. �OK<E?<F9: 12× 3215-10 

�2. 'CDBEF<F9 6OD4:9A<9 :5Ă3 × :25Ă53
 

A3. $9L<F9 GD46A9A<9 22I+4 =16 

�4. !4=8<F9 ;A4K9A<9 6OD4:9A<S   2ýĀ�2 12 +3 

A5. $9L<F9 GD46A9A<9 lg6+lg5=lg(10I) 

�6. !4=8<F9 ;A4K9A<9 6OD4:9A<S 2ý�Ā2I+5, 9E?< āāý2I=0,5 
�7. !4=8<F9 >BDA< GD46A9A<S 2sinI - :3 = 0 

�8. !4=8<F9 CDB<;6B8AGR HGA>J<< y = 8I2 +ăI 

�9. !4=8<F9 G7?B6B= >BQHH<J<9AF >4E4F9?PAB= > 7D4H<>G HGA>J<< f(x) = 2I2-I3+5I 6 
FBK>9 E 45EJ<EEB= I0=1 

�10. !4=8<F9 B5N9@  CDS@BG7B?PAB7B C4D4??9?9C<C984  E D95DB@, 4 =3, b=4, c=5 

+0ABP2 

�1. $9L<F9 GD46A9A<9 :3I2 + 2ý=1 

"F69F:                                  . 

�2. $9L<F9 GD46A9A<9 þāą4(3x+4)× (25ý24 2 64)= 0 

"F69F:                                 . 

�3. �OK<E?<F9 C?BM48P H<7GDO, B7D4A<K9AAB= ?<A<S@<  y=2I2-4I+3, G= 0, I= -1 ,I=2 

"F69F: ________________. 

B4. "5D4;GRM4S >BAGE D46A4 5 E@, 4 97B 6OEBF4 D46A4 4E@. !4=8<F9 8<4@9FD BEAB64A<S 

>BAGE4? 

"F69F:________________. 

B5. � CD46<?PAB= K9FOD9IG7B?PAB= C<D4@<89 6OEBF4 3 @, 5B>B6B9 D95DB 5@. !4=8<F9 

B5N9@ C<D4@<8O. 

"F69F:________________. 

B6. "E96B9 E9K9A<9 J<?<A8D4 - >648D4F, 8<47BA4?P >BFBD4S D46A4 4 E@. !4=8<F9 B5N9@ 

J<?<A8D4. 
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"F69F:_________________. 

+0ABP3 

C1. $9L<F9 GD46A9A<9: (12)2x-(12)x-2 -32=0 

%2. $9L<F9 E<EF9@G GD46A9A<={ 3ý ∗ 2þ = 972log:3(ý 2 þ) = 2 

C3. "EAB64A<9 D46AB598D9AAB7B FD9G7B?PA<>4 D46AB 36. �C<E4AA4S B>DG:ABEFP >4E49FES 

5B>B6OI EFBDBA 6 FBK>4I A < P, AP=12. A4=8<F9 C9D<@9FD FD9G7B?PA<>4. 

+4EFP1 
 

№7040=8S �1 �2 �3 �4 �5 �6 �7 �8 �9 �10 
>B25B           

 

+0ABP2 
№;484A<S �1 �2 �3 �4 �5 �6 
BF69F       

 

+4EFP3 
№;484A<S %1 %2 %3 
BF69F    

 

��2+� "&��&"�: 
+4EFP 1 
№;484A
<S 

А1
 

А2
 А3

 А4

 

А5

 

А6

 

А7
 А8

 А9

 

А10
 

�4D<4AF
1 

5.6 2 

D
3

 
4 )=

2 

)=
6 

��
x 2

6
+= k,k

Z 

I9G I 3,

20−=  
�=
2 

343 

�4D<4AF
2 

0 -1 E5 2

 

-8 X=

2 

X=

2 
+= k�k�I ,2

4

Z 

+= IG 7,

32   

sinI 

�=
4 

216 

�4D<4AF
3 

-9 0 34 17 )=
0 

)=     
12 

+= k�k�I ,2
2

Z xIG sin415
4,

−=

 

�=
3 

27 

�4D<4AF
4 

14 d
2

5

 

X=

0 

15 X=

3 

6 �k�
x

n

+= −
3

)1(

,kZ 

9G II +=16
,

 
�=
10 

60 

 

+4EFP 2 
№;484A<S �1 �2 �3 �4 �5 �6 
�4D<4AF1 )=20 )=1 S=|23|=3 L=17E@ S=#  ÿ4=6 

�4D<4AF2 15 X=2 S=|212| =12 

2272,72 R=3 h=3 

�4D<4AF3 32 X=1,2 S=|25 13|=5
13 0,0468*106 V=36C þ = 15C 

�4D<4AF4 �1=
13,%2=-1 %1 = S=9 d=4 V=32 �&И� =
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21,%2 = 2 2:8 # 

 

+4EFP3 
№;484A<S %1 %2 %3 
�4D<4AF1 )=2 )=1,'=4 %1=1,%2=0,68 

�4D<4AF2 )=þāą3 12 X=1,'= -5 )∈ [23; 4[ 
�4D<4AF3 )= -2 )=2,'=6 ýО�$=8 

�4D<4AF4 )= -3 )=3,'=2 $=90 
 


